['raga 4
MPUPOJHO-TEXHOI'EHHbBIE 9KOI'EOCHUCTEMDbI

[ IpupoanO-TexHOTeHHbIE SKOT€OCHCTEMbBI BKAIO-
4aloT B cebsi CAOKHbIE HAa3€MHbBIE M T10/I3¢MHbIE HH-
?KEHEPHbIE COOPY?KEHHsI, B3AUMO/EHCTBYIOILHE C Ie0-
Aorudeckod cpezoi. BsaumogefictBue coopyxxenuit
C MOZ3EMHBIMH BO/IaMH, MOYBAMH, TOPHBIMH MOPOJa-
MH H [IPOHCXOJSAIIUMH B TE€ONOTHIECKOH CPEJE COBPE-
MEeHHbBIMH TIPOLIECCAMH SIBASIETCSI O60I0/IHBIM, UTO ZaeT
OCHOBAaHHE PACCMATPHUBATh HMX KAaK PAa3BHBAIOILHECS
SKOT€OCUCTEMbI. XapaKTep PAasBUTHS MPUPOJHO-TEX-
HOTEHHDIX YKOTE€OCHCTEM OIPEAEAIETCS OCOOEHHOCTSIMH
CTPOHMTEABCTBA M DKCIIAYATALMH COOPYKEHUH, UX KOH-
CTPYKLHMEH, KOHKPETHBIMH TE€OAOTHIECKMMH H (DH3H-
KO-TeOrpa(hM4eCKUMH YCAOBHUSIMHU MECTOHAXOKAEHHSI.

Kj\accnquagnﬂ IMPUPOJHO~TEXHOI'€HHDbIX 9KOIeo~
CHUCTEM IIO HX XOBHﬁCTBeHHOMy Ha3HA4€HHUIO JA0CTa~
TOYHO YCAOBHa, HO ya,o6Ha C TOYKH 3PEHHUA IPAKTH~
YECKOr'o HUCIIOAb30BaHHs ITIOAYYAa€MbIX PE€3YAbTATOB.

4.1. OBBEKTBI PABPABOTKH
MECTOPOMAEHHWHN TBEPABIX
[TOAE3HbIX MCKOITAEMbIX

PaspaboTka MecTopozIeHHE OAE3HBIX HCKOTIA-
eMbIX H3MEHSIET COCTOSIHHE T'€OAOTHYECKOH Cpezbl
¥ HHTEHCHBHO BAHSIET Ha aTMOC(epy, OBEPXHOCTHYIO
ruzpocepy u 6uoCPepy. -BaKOHOMEPHOCTH H MeXa-
HHU3Mbl TaKOro Bo3jeHcTBHsA MHoroobpasubr [119,

121, 223].

B pesyabTaTe (yHKIHOHMpPOBaHHS FOPHO-A06bI-
BAIOLIUX KOMIIAEKCOB B MacCHBaX IOPHBIX I0POJ OT-
MEeYaroTCs:

HU3MEHEHHE eCTECTBEHHOTO HAIPSKEHHOTO U (PH-
3UYECKOTO COCTOSIHUS TOPHBIX T0POJ, PA3AMYHOTO Te-
Hesuca. | ak, cpezunii kapbep raybunon 200 M, aru-
Hoit 4 kM M mupuHO#A 2 KM co3AaeT MPpHO6OPTOBYIO He-
yeToiunByio 30Hy obbemom 6Goree 0,5 mapa .
B nporecce nocagxu KpoBAM Haz OUMCTHBIM TIPOCTpAH-
CTBOM CpeJIHeH IaXThl HAH PYZHHKA B TeYEHHE T0Zla Jie-

popmupyercst 10-15 man M FOPHBIX TMOPOJ, KPOBAH;
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OCyIIIEHHE TI0POJ [IPH MPOXOJKE FOPHBIX BbIPa-
60TOK, MpHUBOAsILee K (POPMHUPOBAHHIO ZIEIIPECCHOH-
HbIX BOPOHOK C paZMyCaMH JO JEeCSITKOB KHAOMET-
pos. Ha ywactkax cHmxenusi ypoBHsi mozseMHbIX
BOJL HAapacTaeT I'PaBUTALIMOHHOE JaBAEHHE U B pe-
3yAbTaTe YIAOTHSIIOTCSI TOPHBbIE II0POJDBI, OCELAET
3eMHas TOBepXHOCTb. Hapymenus reororudeckoit
cpeabl, CBsI3aHHbIE C IPOXOJKOU TOPHBIX BbIPabo-
TOK, OIPEJEASIOTCS UX (POPMOH, OPUEHTHPOBAHUEM
B IIPOCTPAHCTBE, TAYOUHOH 3aAeraHusi, TEXHOAOTHEN
rpoBeJeHusi paboT, 0COOEHHOCTSIMU T'OPHO-TE€OAOTH -
YEeCKHX YCAOBHH.

Uszmenenne reorornueckoi cpeapi
NMPH OTKPBITBIX FOpHbIX paborax

OTkpbIThIH cr10co6 pa3pabOTKH HAHOCHT HaM-
GOABIIMK DKOAOTMYECKHH yiep6, HO B HACTOsIIee
BPeMsi SIBASIETCSI OCHOBHBIM B T'OPHO-Z00bIBAIOIIEH
[IPOMBIIIIAEHHOCTH.

3a nepuog ¢ 1955 no 1986 r. 8 CCCP zoas
OTKPBITOTO c110c06a J06bIUM 2KEA3HbIX PyZl BO3POCAA
B 1,8 pasa, pya usernbix merarros — B 1,3 pasa,
yras — B 2,6 pasa.

Hau6oabmmii yzaeAbHbIH Bec OTKPBITBIX TOPHBIX
paboT MpU A06bIYE KEAE3HOH PYAbI MPUXOAUTCS HA
eBporeiickyto yactb Poccuu. 3aech mumpoko ussect-
Hbl 2KEAe30pY/HbIE Kapbepbl Ypaia, Hadaro paboT
Ha xortopbix otHocutca kK XVIII B.: Aranaesckuii
(1704 r.), Boicokoropckuii (1721 r.), 'opo6aaro-
aarckuit (1735 r.) u ap. Copemennniil aTan oTKpbI-
TOH A06bIYH :KEAE3HBIX PyZ CBA3AH C Pa3pabOTKOH
»KEAE3HCTBIX KBapUHTOB Kypckoll MarHuTHOH aHO-
marun (KMA) B npegerax Muxaitrosckoro, Ae-
6eaunckoro u Croiiaenckoro xapbepos. Kapbepbr
Mo 706bIYe [IBETHBIX METAAAOB COCPEZOTOYEHDI
B paitonax ¥Ypanra, Cesepuoro Kaskasa, Koabcroro
MOAYOCTPOBA.
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Jlobbrua  arpoXuMHUUECKOro ChIpbsi OTKPBITHIM

croco60oM BeZeTcsl B PyAHbIX PETMOHAX C HAAMYHEM

“ ”

ckaAbHbIX TopHbix mopog (xapbept AO “Anarur”)

U B IIpesieAax TEPPUTOPUH C PaclpOCTPAHEHHEM OCa-

JZIOYHBIX KOMITAEKCOB (cpocq)opnTOBbIe Kapbepbl Bpﬂn-
ckoft, MockoBckoit obaacteft u ap.).

B yroabHbIx paspesax, OTAMYAIOIIHXCS GOABLIM-
MH 06'beMaMH Z06bIMHBIX H BCKPBILUIHbIX paboT, 3HAYH-
teabubivE TAy6uHamu (20 400-500 M), paspabarbisa-
IOTCS TIAQCTBI CAQBBIX, pezse — MOAYCKAABHBIX TOPOJI.

CrpouteAbcTBO KapbepoB, OTBAAOB, XBOCTO-
U IIAQMOXPAHUAHUIL IPUBOAUT IPEK/e BCEro K npeod-
pasoBaHHIO peabepa MecTHOCTH. | [pu aToM Menstercst
HaIlpsZKEHHOE COCTOSIHHE TOPHDBIX I0POJ, OCeAaeT
3eMHasi TI0BEPXHOCTD.

[lpu BbIEMKE COTEH MMAAMOHOB TOHH TOPHBIX
[0POJ ¥ CO3JAHUH KAapbePHOH BBIEMKH HapyIIAIOTCSI
BC€ CAOzKHMBIIIHECHA CpOprI H BHZAbI paBHOBECHA B MacC~
CHBe TOPHBIX MMOPOZ; OOHax<eHHe TAyOHHHDBIX CAOEB
HApYIIaeT UCXOZAHbIE TEMIEPATYPHBIH U [HAPOTEONO-
THYECKMH PEe:KHMbl MaccuBa. B cBsisM ¢ usMeHeHHeM
HAIIPsIZKEHHOI'O COCTOSIHUSI, BO3PACTAHHEM TDA/IUEHTOB
(DPUABTPALIMH I0J3€MHBIX BOZ U H3MEHEHHEM HX XH-~
MHYECKOTO COCTaBa, a TaKKe WHTEHCU(PUKALMEN Bbl-
BeTPHBAHHsI MEHSIOTCS (PUBMKO-XHMHYECKHE M MpPOo4-
HOCTHbIE CBOMCTBA FOPHBIX [OPOZ.

Tabauma 4.1

Kiaccupuranus gedopmanuii 6opron
KapbepoB H OTBAAOB

Bun n xapaxrep
nedopmarn

YcaoBus n TIpUYNHDBI
BO3HUKHOBCHUA

Ocwinu — cKaTbIBaHue OT-
JICJIbHBIX KYCKOB U rJbi0 110-
PO K OCHOBAHHIO OTKOCa

BoiBerpuBanme KpyTbhIX
OTKOCOB

O6pywenue — GbicTpoe cMe-
IeHne MOPOJHBIX MACC MO
KPYTOH TTOBEPXHOCTH

IIpu majgenuu cjioes u Tek-
TOHHYECKUX HapylIeHUil
B CTOPOHY BbIeMKH 0oJiee

25-30°

Onoasnu — MeJIJIeHHOE CMe-
IIeHre MOPOHbIX Macc 0
[I0JIOTO! TIOBEPXHOCTH
CKOJIbXKEHUS

Iloapeska n 3amaunBanue
OTKOCA, HAJINYKe TJIMHUCTBIX
PBIXJIBIX OTJIOKEHUI

Onavl8unvl — TEUEHUE BOJIO-
HACBIIEHHBIX PBIXJIBIX TOPOJL
HapyIIeHHON CTPYKTYPBI

HacpImmenme Bo10i PHIXJIBIX
OTJIOKEHU I

IIpocadxu — BepTUKAIbHOE
olycKanue mpuGOPTOBBIX
y4aCTKOB

YBiaskHenune 60pTOB Kapbe-
pa, Hasnume caabblX CJI0eB
B OCHOBAHUHU OTKOCA
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Kax mnoxaspiBator pesyabraThl HccAezoBaHHE
KapbepoB Ha YTOABHBIX U PYJHBIX MECTOPOKCHHAX
eBporneiickoit wactu Poccun, B pesyabTaTe pasyr-
AOTHeHHs!, HabyXaHHs U BbIBETPHBAHHS TAyGHHA Cy-
IIECTBEHHBIX HW3MEHEHHH NOpPoJ B 6oprax Kapbepa
nocturaer 2-6 m. B cayuasx, xorza aeopmaiyu
IIPEBBINAIOT ZOMYCTUMblE 3HAYEHHs, HapyIIAIOTCs
CTPYKTYpHbIE CBA3H B TOPHBIX 1I0POZIAX, YACTH MACCH-
Ba CMEILAIOTCS B BhIpabOTaHHOE MPOCTPAHCTBO, HAPY-
1IaeTCs YCTOHYMBOCTb OTKOCA.

Haun6oaee xapakTepHbIMU HapyIIEHUAMH YCTOH-
YMBOCTH KapbepoB SIBASIOTCSI OCBIMH, OOPYIIEHHS,
OMOASHH, ONAbIBHHbI U mipocagku (Taba. 4.1).

I/IBMCHCHI/IC re€O0AOTHYECKON cpeabl
npu HOZ[BCMHO;I AOﬁbl'le IMOA€3HbIX
HCKOIIa€MbIX

[lpu moasemuoit 706bIYEe MOAEBHBIX HCKOMAae-
MbIX, KaK U IIPU OTKPBITOH PaspaboOTKe, MPOUCXOAST
HapylleHHe CIIAOIIHOCTH MacCHBa, IOBbILIEHHE Tpe-
IIUHOBAaTOCTH, APEHUPOBAHHOCTH BOJZOHOCHDBIX TOPH-
30HTOB, Jerasalus YrOAbHbIX IIAACTOB H IOPOJ, W3-
MeHEHHE TEIAOBBIX MOAEH.

K ocHoBubIM BHzaM zedopmanmii, Bo3HHKaIO-
IOUX IPU IPOBEJEHHM I10/3€MHbIX TOPHBbIX PaboT
B OYHCTHDIX, TIOATOTOBUTEABHBIX U KalTUTAABHbBIX BbI-
paboTKaX, OTHOCSTCS KyIOAEHHe, ITydeHHe, CABHKe-
Hue mopoz. Kpome atoro, npuunnamu aedopmuposa-
HUsI MOTYT ObITb OpHbIE yapbl, BHe3aIlHble BbIOPOCHI
II0pOZ ¥ UX obpylIeHue.

Kynoaenue — ob6pasoBanue moaocredl B 1oz-
3eMHbIX FOPHBIX BbIpabOTKaX IPU OOPYIIEHUH MOPOZ
KPOBAH B BHZ€ KOHYCOB HAH KYIOAOB.

qucuue nousvl — BblZaBAHNBaHHUHE TI'OPHbIX II0~
pouax, HaGA}OZLaeMOC B T'AHHHCTbIX 06pa303ax—mﬂx

B PYAHHKAX M IlaXTaX.

Casudicerue nopog — mepemeliieHye TOPHbIX T10-
pOJ, BOKPYT BbIPaOOTAHHOTO IPOCTPAHCTBA B TOPHbIX
BbIpaboTKax. Beanuunnr cMemenuii mopos B ray6une
MacCHBa 3aBHUCAT OT pajuyca BbIpabOOTKH, BpeMEHH
C MOMEHTa ee IIPOBEJEHHs, PACCTOSHHSA A0 IOBepX-
HOCTH 3EMAH, a TaKzKe APYTHX MPUPOAHbIX U IeOAOrO-
TexHHYeckux (axTopoB. KpynHomacirrabuble caBH-
2KEHHsl CO3JAI0T Ha IOBEPXHOCTH 3€MAH IIPOBAaAbHbIE
BOPOHKH M IIAOILIAJH OITyCKaHMs, Kak IPaBHAO, 3a-
IIOAHEHHbIE aTMOC(EPHbIMH OCaJKaMH.

B nacrosimee Bpemss npu mnogsemHoil a06brde
TBEPZBIX IIOAE3HBIX UCKOIIAEMbIX B €BPOIEHCKON Yac-

9kozeonoeus. Poccuu




OBBEKTHl PABPABOTKU MECTOPOJXAEHMWIN TBEPABIX MMOAE3HBIX MCKOTAEMBIX

TH pOCCI/II/I e)Kel"OZLHbIﬁ o0bem Pa3AHYHbIX OTXOZOB

aocturaet: TBepabix otxozos — 0,7 mMapz M3, [IaxT-

upix Bog — 1,5 mapa v

, C KOTOPbIMU CHPACHIBAIOTCST
B nipupoaubie Bogoembl A0 120 Thic.T Mexanuueckux
npuMecedl 1 6oree 2 MAH T MHHEPAAbHBIX COAEH,
a B aTMoc()epy TomazaeT 6oAee 3 MAH T TBepAbIX
¥ rasoobpasHbix Beruects. | Ipu moasemuoit paspa6ot-
Ke Ha Kaxzyio 1 Thic. T Z06bITOro yrasi Ha OBEPXHOCTD
Boigaercst or 230 20 800 T mopogpl, 20 9 TeIC.M

maxtubx 8o, ot 50 a0 570 M rasa.

[Tos ckrazampoBanue ropHBIX MOPOJ U APYTHX
TBEPZABIX OTXOJOB I'OPHO-Z00bIBAIOILEN [IPOMbIIIAEH -
HOCTH €2KerOJHO OTYY:KAAIOTCs ThICSYH IFeKTapoB 3e-
MeAb, B TOM YHCA€ IAOZOPOJHDIX.

Bri6pacbiaemble B arMoc(epy Bo3zyIIHbIE TIOTO-
KH BEHTHASALIMOHHDIX CHCTEM IIaXT HECYT IbIAb H Ia30-
obpasHble BellecTBa, 3arpsA3HAIONIMe aTMocdepy U TMo-
BEPXHOCTb 36MAH. -JalbIACHHOCTb TIPH MaCCOBbIX B3pbl-
Bax Ha yroabHbix maxtax gocturaetr 0,13-0,21 xr
na 1 m> B3opBauHo#l Maccel. B Bosgyx mogmumaercs
nbirerazoBoe obaako Ha BbicoTy 1500-1600 m ¢ co-
zepriannem 1bian 60xee 2 v/M2. Jo 75 % nbiau Bbi-
HOCHTCS 3a IIpeZIeAbl FOPHO-ZI06bIBAIOIINX MPEeTIPHs -
tuii, Ha paccrosuuu 15-20 kM oT HuX mocTerneHHO
BBITAZAIOT KPYTIHbIE (PAKLUHH, a MEAKHe, BCTyIas
BO B3aHMOZIEHICTBHE C BAAroil aTMocgepbl, 06pasyioT
a’9PO30AH, YHOCHMbIE BO3ZYIIHbIMH IIOTOKAMH Ha COT-
HH KHAOMETPOB OT MecTa HX 06pa3soBaHMsA. -3Hauu-
TeAbHasl HaCTb TbIAM 06pasyeTcsl Ha ZI0POTax B MIAXThI
H Kapbepsl.

Hsmenenns noasemnoit rugpocgepni
npH Jo6bIye MOAE3HBIX HCKONaeMbIX

PaspaboTka MecTOpozseHUH OKa3bIBAET MHTEH-
CHBHOE BO3JIEHCTBHE HA MO 3€MHbIE BOJbI, BbI3bIBAET
3Ha4YUTeAbHOe IpeobpasoBaHHe IMPHUPOAHBIX THAPO-
FEOAOTHYECKHX YCAOBHH, KOTOPOE 3a4acTylo TIpHobpe-
TAIOT PErMOHAAbHDBIM XapaKTep.

['Ipu otrpbiTOM Ccriocobe paspaboTKu MeCTOPOzK-
ZIEHUH BCKPBIBAIOTCSI BCE BOJOHOCHDBIE T'OPHBOHTDI
710 TAY6HH OTPabOTKU MOAE3HbIX HCKOMaeMbix. B pe-
3yAbTaTe KapbepHOTO BOZOOTAMBA U PabOThI JpeHaz-
HbBIX CHCTEM HATophI [103eMHbIX BOZ MOTYT CHH2KATh-
cl W B HIZKeAeXKallUX BOJOHOCHBIX TOPH3OHTAX,
[pe/ICTaBASIIOIINX COOOH MCTOYHHK OOBOJHEHHs Top-
HbIX BbIPaOOTOK.

[Toasemunbiii crioco6 paspaboTku MecTopozs/e-
HUH, BbISbIBAIOIIMHA Ae(OPMALMH MAaCCHBOB TOPHbBIX
II0pPOJ, ¥ PasBUTHE KPYITHOH TPEIUMHOBATOCTH HaZ OT-
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paboTaHHbIM MPOCTPAHCTBOM, MOZKET TaK:kKe MPHUBO-
JWTb K OCYIIEHHIO BCEX BOJZOHOCHBIX TOPU3OHTOB
OT INOBEPXHOCTH O I‘J\y6PIHbI 3aN0KE€HUA APEHAKHDBIX
BbIPAaGOTOK M YCTPOHCTE.

[opubie paspabotku u oboraiienue MOAe3HbIX
HCKOTIaeMbIX COIMPOBOK/JAIOTCA COOPYKEHHEM IIPYZO0B-
OTCTOHHHKOB, BOZOXPAaHHAMLY, LIAAMO- H XBOCTOXpa-
HHUAHMIL, THZPOOTBAAOB, KOTOPbIE YaCTO SBASIOTCS
oyaraMM HH(QUAbTPAIMH 3arpsi3HEHHDBIX BOJ, B MacCH-
BbI TOPHBIX MOPOZ U BOJOHOCHbIE TOPH3OHTBI.

["eorexnororuueckue noasemubie (ckBazKHHHbIE)
€roco6bI 106K TTOAE3HBIX HCKOTIAEMbIX — BbIIIEAA-
YMBaHMe, PACTBOPEHUE, BbIIAABKA, TH/POPA3MBIB, Ta-
3UQUKAIMA — TMPUBOAAT K 06PasoBaHUIO B HeJpax
KPYIHBIX MOAOCTEH, YBEAMYEHHIO MOPHCTOCTH U Tpe-
IOUHOBATOCTHU II0POJ,, BHEAPEHHIO TEXHOAOTHYECKHUX
PACTBOPOB B BOZOHOCHbIE TOPH3OHTHI.

DKOreoAOrHYeCKHe TI0CAeCTBHA FOPHO-106bIBa -
IOILEH /ZIESITEABHOCTH OYeHb PasHOOOPAa3HbI BCAEJCT-
BUE PABAMYHBIX COYETAHHH NPUPOJAHBIX M TEXHOTEH-
HbIX (DAKTOPOB.

Hau6oabmee BoszelicTBre Ha mozseMHbIe BOZbI
OKa3bIBAIOT TOPHbIE BbIPAGOTKU INAXT U KapbepoB
C JEUCTBYIOIIUM BOJOOTAHMBOM HAM CHCTEMOH Jpe-
Ha:KHbIX COOPY2KEHHH, BalMINAIOIIUX I'OpPHblE BbIpa-
60TkH oT ob6BoAHeHus. Bozoor6op u mnonmxenue
YPOBHEH TMOA3EMHBIX BOJ CO3JAIOT KPYIHbIE OYarud
HX TEXHOT€HHOW PasrPy3KH M BbI3bIBAIOT (POPMHPOBa-
HHEe OOIIMPHBIX /ENPECCHOHHBIX BOPOHOK.

Beanunubr Bozgoot6opa pasHoob6pasHbr: Ha caa-
6006BO/IHEHHBIX MECTOPOKAECHHSX OHH COCTABASIIOT
JIECATKH — TIepBble COTHH KyGHueckux MeTpoB B 1 1,
Ha 6oaee OOBOJZHEHHBIX MECTOPOKAEHHSAX BOJONPHUTO-
xu gocruraor 500-1000 v3 /4 u 6oree. Ha yroabupix
mectopozgenuax CCCP B obueit cromuocTu exxse-

roZHO OTKauMBaAoch 2-2,5 MApz M> BOZBI, a 1O BCeM

BHJaM IIOA€3HbIX HCKOIIa€MbIX — ZJ0 4 MAPA M3.

Ha tepputopun esponefickoit yactu Poccuu Bo-
ZIOTIPUTOKH B KPYIHbIX TOPHO-Z06BIBAIOIINX paHOHAX
no paspabaTblBaeMbIM MECTOPOK/EHUSIM CYMMapHO
COCTaBASIIOT, ThIC.M> /4: Cesepo-Yparbckuit 60KcH-
toBbii pation — 6oaree 20, Bocrounnii Jlonbacc —

12-14, KMA — 10-12.

[lonmxenue yposHell Ha ocylieHHbIX ydacTKax
rOpHbIX Pa3pabOTOK JOCTHIAaeT HECKOABKHX COTEH
MeTpoB. B ycAoBUSIX aKTUBHOrO MUTAaHHS MOZ3EMHbIX
BOJZL PaMyChl JENPECCHOHHBIX BOPOHOK COCTABASIIOT
ot eaunu a0 10-15 xm. B pafionax ¢ sarpyauennbiv
NUTaHHeM MO/3eMHbIX BOJ, HallpUMep B MOTPYzKEH-
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HBIX YACTAX apTe3MaHCKHX GACCEHHOB, PazHycChl Je-
IIPECCHOHHBIX BOPOHOK BOKPYT MECTOPOXKZEHHs Z0C-
turator D0-80 kv u 6oaee.

Hapsiny ¢ pasButuem aemnpeccroHHBIX BOPOHOK
[0/;3eMHBIX BOZ IIPH PaspabOTKe MECTOPOKAECHHH U3~
MEHSIIOTCsI BCE DAEMEHTbI THAPOAUHAMUYECKHX U THJ -
POreOXUMHYECKUX YCAOBHH PAHOHOB JOOBIMH TOAE3-

HbIX HCKOIIa€MbIX:

H3MEHAIOTCS HaAIllPpABACHHA q)I/IJ\pra[;I,HOHHbIX 110~
TOKOB BIIAOTb 0O 06paTHbIX I10 OTHOLIEHHIO K HX €CTE~
CTBEHHOMY HaIIpaBA€HHIO, 0cobeHHO Ha BOZOpA3AEAAX;

COKpAlllaeTcsl eCTeCTBEHHasi pasrpyska BOJO-
HOCHBIX TOPU30HTOB B BH/l€ POJHHUKOB, 30H BbICAYH~
BaHHA U ZP.;

BOBHHKAIOT /IOTIOAHMTEAbHbIE AOKaAbHbIE OYar
IMUTaHHs TI0A3eMHbIX BOZ M TIOBbIIIAETCSA HX YPOBEHDb
3a CYET MH(HUABTPALUMH H3 TEXHHYECKHX BOJZOEMOB,
maamoxpanuAuil. | loTepn Boab! U3 Takux coopyase-
uuit Ha kpynuoix [ OKax (nanpumep, KMA) moryr
gocturats 1,0-1,5 M3 /c. Tlog Humu Qopmupyrorcs
KYIOAa pacTeKaHHsl, TPOMCXOJUT MOJTOMAEHHE IPHU-
Aeraromiell Tepputopur. B 60oabmmx mo o6bemy mo-
POZHBIX OTBaAAX Ha ITHX MECTOPOX/EHHAX MPOUCXO-
JUT aKKyMyASILIMA aTMOC(EPHbIX 0CaJIKOB, TaAbIX BOJ,
KOH/ICHCAIIUsl BAATH M3 BO3ZyXa, YTO MPUBOJUT K 06-
Pa30BAHHIO CIELM(PUIECKUX TeXHOTEHHbIX BOZOHOC-
HbIX OPH30HTOB;

U3MEHSIIOTCSI OOLIMA XUMUYECKUH U MHKPOKOMIIO-
HEHTHbIH COCTaBbl, MHHEPAAU3AlMs, arpeCCUBHOCTb
U Zipyrde CBOWCTBA I0/I3€MHbIX BOJ B PE3yAbTaTe B3a-
UMOZIENCTBUSI BOJOHOCHBIX TOPU3OHTOB, TOATSTMBAHUS
BOZ, C TAYOMHBI U Jerasallid MUHepaAH30BaHHbBIX BOZ;

(POPMHUPYIOTCSI KHCAblE arpecCHBHbIE I[IIaXTHbIE
H KapbepHble BOJAbI C BBICOKHMH COZEp:KaHHUSIMH
CYAb(ATOB, KeAe3a, aAIOMUHHS U JIPYTHX TOKCHYHbBIX
9AEMEHTOB, a TaKKe TEXHOreHHO 3arpsi3HeHHble
BOZbI, COZepKalIye HeTENPOLYKTbI H MEXaHUYECKHE
B3Becu. Ha cyabuanbix MecTopozeHusx u cepHuc-
THIX YTOABHBIX MECTOPOK/EHUSX Y pard B PE3YAbTaTe
IIPOLIECCOB OKHUCAEHHsS! M BbILLIEAAQUYHBAHUS 3HAYEHHs
pH stux Boa cumaercst 70 3 u menee. B takux so-
Zlax TOBBIIIEHb] KOHLEHTPALHUH MeAH, IMHKA, CBHHLIA,
MBIIIbsIKA, HUKEAs], KOOAAbTa, KaJZMHsl, BUCMYyTa, MO-
AubZeHa, aAlOMHHMS, cepebpa, THTaHa, XpOMa H Apy-

T'HX 9A€MEHTOB U OHH ABAAIOTCSA CHADHO TOKCHYHbIMH.

Ha wmecTopoxaenusx KaAMHHBIX M KaMeHHbIX
coaeit 06pasyroTcsi coaenble Boabl U paccoanl. Coae-
Hble TPYHTOBbIE BOJbI Ha MECTOPO:KACHHUAX -Jara-
uoro [Ipeayparbsi oTmewaroTcst Ha paccTosHuM Hec-
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KOABKHX KHMAOMETPOB OT IIIaXT, B [TOBEPXHOCTHBIX 110~
Tokax — z0 15 kM u 6oaxee.

[lpu mesocratounbx mpuposoOXpaHHBIX Mepax
B PaMOHAaX MECTOPOKAEHHUH MPOUCXOASAT HCTOIEHHE
BO/IOHOCHBIX TOPU30HTOB U CYILLIECTBEHHOE YXyZIleHHe
KadecTBa I0A3eMHBIX BOJ,.

4.2. [IPOMBILUAEHHBIE OB BbEKTDI
TOITAMBHO-9HEPTETHUYECKOI'O
KOMITAEKCA

K o6bekTam TOMAHBHO-3HEPTETHYECKOTO KOMII-
aekca (TOK) ornocsTea mecropoxzaenus, o6bekTbr
Z06BIH, TPAHCIIOPTHPOBKM, XpPaHEHHs, NepepaboTKH
MMHEPAABHOTO ChIpbs M MPOM3BOZCTBA SHEPTHH.

MecTopomxaenus TONAMBHO-3HEPreTHYECKOTO
ChIpbsl B TIpezierax eBporierckor yactu Poccuu pacripo-
CTpaHeHbl HEPABHOMEPHO, & KPYIHbIE IIPOMBIIINEH-
ubte o6bextbl | DKa — oTHOCHTEABHO paBHOMEpHO.

Uncao sKCIAyaTHPYEMBIX MECTOPOKACHUH He-
1 (), rasa (r), Hererasokonzencara (Hrk), rasoKoH-
aencata (k) mo cybbextam Poccuiickoit MDeaeparmm
M SKOHOMHMYECKHM paloHaM ITpHBeZieHO B TabA. 4.2;
pacripezieAeHHe MECTOPOKAECHUH YA Mo 6GaccelHam
Poccuiickoit Denepauuu — B Tab. 4.3; xapakrepuc-
THKa KPYMHBbIX TPOMbIIIAeHHbIX o06bekToB | IKa
M0 9KOHOMHYECKMM paloHaM — B TabA. 4.4.

Mecmoposcaerus Hepmu u 2a3a OTHOCATCA
K 4YMCAYy HEyCTOMYHBBIX T€OCHCTEM, KOTOpbIE [azKe
B TIPUPOZHBIX YCAOBHSX MOTYT HMETb TEH/EHIIHIO
K PaspyIIeHUIO 1107, BAUSHUEM PasAMYHbIX (PaKTOPOB.
Ouanaxo mpupoaHbie NPOLECChl 0OBIYHO MPOUCXOASAT
FEOAOTHYECKH JAUTEABHOE BpeMsl W He IPHBOJST
K 9KOAOTHYECKHM TsKEAbIM nocaegcTBusiM. Fckato-
YeHHE COCTABASIIOT Tpsi3eBble ByAKaHbl (Hampumep,
B axkBaTopun Kacnuiickoro Mops).

[pu BckpbITHE MecTOpO:KAEHUE YTAEBOLOPOAOB
CKBa;KMHAMH M IIOZ BAMsSIHHEM OTOOpa He(pTH M rasa
U3 M0/3€MHBbIX PE3ePBYapOB XapaKTep B3aUMOJEHCT-
BUSI 3aA€Ked C JAPYTHMH KOMIIOHEHTAMU F€OAOrHYec-
KOH CpeJbl PE3KO HAPYIIAETCSI U COMPOBOKAAETCS CO-
BOKYITHOCTbIO IPOLIECCOB, OKA3bIBAIOIIHUX HEraTHBHOE
BO3/IeHCTBHE HAa CAMH 3aAe:KM He()TU W rasa, APyrue
KOMITOHEHTbI T€0AOTHYECKOHW CpejAbl W IPHUPOZHbIE
AanamadTel. Paauyc Takoro BosaedicTBus MomeT

ObITb 3HAYHUTEABHbIM.

l_lpI/IMeHﬂeMbIe TEXHOAOI'MH ,Zl,OﬁbI‘-IPI, TPAHCIIOP~
THUPOBKH, nepepa60TKH He(PTH MU rasa OKa3bIBalOT

9kozeonoeus. Poccuu
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MOIIIHOE BO3ZEHCTBHE Ha OKPYZKAIOLIYI0 CPefy. ITOo
MPOSIBASIETCSI KaK HAa CaMHMX MeCTOPOKIEHHAX, TaK
U B paliOHe IIyHKTOB c60pa HE(TH U rasa, 1o Tpaccam
Tpy6OIPOBO/IOB, HAa TEPPUTOPUH TIPEATIPHSITHH IEpe-
pabOTKH He@QTH, HCIIOAb30BaHHUsA HeQTENPOLYKTOB,
IPH CO3ZAHHH M IKCIIAyaTalMH II0J3eMHbBIX XpaHH-
amg rasa ¥ T.4. OcobeHHO ysA3BMMa OKpY:Kalomas
cpezia B ceBepHbIX perHoHax Poccum, rae B ycAOBHAX
TYHZPbl U A€COTYHZPbI MPHUPOJHOE BOCCTAHOBAEHHE
HapYILIEHHbIX 3eMeAb MOXKET IPOJOAKATbCS MHOTHE
ZJeCATUACTHS.

Mecropozszenuss HeTH U rasa HaXOZAATCS B Pas-
AMYHBIX CTPYKTypax- AoBymikax . MecTopomaenus
MOryT 6bITb OZHO- MAH MHOTromAactosbive. Hedrsi-
HbIe U Ta30Bble M0/I3eMHbIe Pe3epPByapbl MPUYPOUEHbI
B GOABIIMHCTBE CAy4aeB K IAACTaM B TepPPHTEHHbIX
MAM KapbGOHATHBIX OTAOZKEHHAX C TOPOBbIM, TpE-
IIHHHO-TIOPOBBIM M KaBEPHOBBIM THUIIAMH KOAAEKTO-
pa. B paspese pesepByappl B KAaccuueckom cayyae
HMEIOT TPEXCAOHHOE CTPOEHHE: To/0NIBeHHast BOZa —

HCqJTb — Tra30Bas LIallKa.

CTel'IeHb I‘I/I,ZLpaBJ\I/I‘leCKOﬁ CBA3H He(pTHHbIX H ra~
30BbIX 3aAe:KeH C PETHOHAADHBIMH AWHAMHYECKHMH
CUCTEMaMHU BOJZOHOCHbBIX KOMIIAEKCOB (BaKOHTyprIe
BO,Zl,bI) OIIPEAEAAETCA XapaKTEPOM IIPOHULIAEMOCTH BO~
AOBMELIAIOUIUX ITOPOJA B IMPHKOHTAKTHbBIX 30HaX 3THUX
3anezKeH. OﬁbI‘IHO dTa CBsA3b 3aTPYAHEHHAsi, HO MOZKET
OBbITb U TeCHOﬁ, 4TO XapaKTEPHO AAsI ra30BbIX ITAACTOB.

B ecrectBennbix ycAoBHsX 3arerku HETH U rasa
HAXOJATCS B HEYCTOMYMBOM PABHOBECUM C BMEIAlo-
IIUMH TIOPO/IaMH, TIOZOMIBEHHBIME U 3aKOHTYPHbIMU
TI0/[3eMHbIMH BOZAMH, TEIIAOBbIM TIOAEM -JEMAH H 7.
OcHoBHoll apameTp, XapaKTepHU3YIOIMH 9TO PaBHO-
Beche, — TAacToBoe zgaBaeHHe (D) BHYTPH 3aie-
»Kell, CBAsaHHOE C reocTaTHdeckum JAaBaenueM (Pp)
CAEZYIONIMM COOTHOIIEHHEM:

Pr = Pag * Pun >

rae Pagy — IPPEKTHBHOE ZABACHHE B CKEAETE pesep-
Byapa (KoArekTOp).

[TracToBoe aaBrenue BHyTpH 3ane:kedl MomeT
“ ”
6b1Th THApOCcTaTHYECKUM (“HOPMaAbHBIM ), aHOMaAb-
HO BBICOKMM M aHOMAaAbHO HHBKHM.

HMmeror 3nauenue u Takue mokasaTeiu, Kak THII
MIOPOBOr'0 MPOCTPAHCTBA KOAAEKTOPOB, HX MOPHUCTOCTD
U IPOHHLAEMOCTb, TAyOHHA 3aAeraHusi, (PUAbTPALH-
OHHasl aHU30TPOIHsI, BELIECTBEHHBIH COCTaB BMEILA0~
IIUX 10POJ, U IOPOJ-IOKPDIIIEK, TeMIepaTypa, Bs3-
KOCTb M COCTaB He(PTH W rasa U Jp.

Ton I. Esponelickas uacnip

Tabauua 4.2

Pacnpeaerenne mecropo:xaenuit
YTAEBOJOPOHOTO ChIPbS N0 IKOHOMHUECKHM
paiionam Poccuiickoit Megepannn [157]

Yuco MecToposkieHuii
Cy6mbexr P
Poccniickoit Degepanun

H T HI' | HTK | TK | BCEro

CeBepHblii 9KOHOMHYECKHI pailoH

Pecry6inka Komu 261 8|1 54| 2 45

Ypaabckuii 9xoHOMHYECKHIT paiion

[Tepmckast o6sacTb 6| -4 1]|- 1"
Yamyprckas Pecry6imka 20 -1 1 - |- 3
Pecniy6immka Bamkoprocran| 8 | — | — | — | — 8
OpenGyprekast 061aCTb 21 —-1411]- 7

IloBoJkcKHii 9KOHOMHUYECKHI paiioH

Pecniy6inka Tarapceran 41 —-1-1-1- 4
Y absHoBckas 06J1acTb O I I e 1
Camapckast 06J1acTh 41 -1 -1~ 5
AcTpaxamnckasi 00J1aCTb 11314171 16

Cesepo-KaBka3sckuii 9koHOMUYecKuii paiioH

Kpacnomapckuii xpait 1121 1] 4 9
CraBpoIoIbCKUil Kpait 31313 2]|4 15
B.ct‘sro 110 eBPOoIleHCKOit ss 161231161 11| 124
yactu PO

Tabaua 4.3

Pacnpeaerenne mectopomaeHni yras
no 6acceitnam Poccniickoit Megepauun [157]

Bacceiin Yneo Uucro mpeanpusITiii

(Buj yriis) mecroposkaenuit [ o paspesbi
[Tewopckuit 11 271 -
(KaMeHHbIi )
ITogMOCKOBHBIN
(Gyporit) 37 B i
KusenoBckmii
(Gypotit) > 0 ’
[OskH0-Y panabekuit 5 _ 5
(Gyperit)
JloHerkuit _
(KaMeHHBbIi) 3 4
Bceero 61 72 16
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Tabauua 4.4
HpOMbII.llJ\eHHbIe 06beKThI TONAHBHO-IHEPTeTHYECKOTO KOMIIAEKCA
[0 KOHOMHYECKHUM PaloHAM
u cy6pexram Poccuiickoit Megepauun [157]
Hedrerazosast poMBIIIJIEHHOCTD IBT]II)‘?)ISIII))II{I?IQ S(JIeKTPOSIIepl"ETI/IKa Hpef[n—
Cy613em } OHHOCT 9JICKTPOCTAHIIIH ) }';f;?]l]ﬁfl
Poccuiickoit Bceero
Dejepaun MarucTpasib- | mojsemunie | Hedpre- n razo- | oborartu- | THI- aron- | €T HOETMI;O&
uble HedTe- 1 | ra3oxpanu- | nepepaarbiBa- | TeJbHbIE | PaBJIH- JI0-
ra3onpoBO/IbI JIIIA fomne 3aBojibl | dabpukn | yeckue e | ppe | TOKa
CeBepHblil 9KOHOMHYECKH paiioH
Bousorojackas o6iactb 9 - - - - - 2 - 11
Pecny6imika Kapesisa - - - - 18 - 1 - 19
Mypmanckasg 06J1acTb - - - - 17 1 2 - 20
ApxanreJibckasi 06J1acTb - - - - - - 3 - 3
Pecny6smmka Komu 6 - 3 10 - - 5 - 24
UTOro 15 - 3 10 35 1 13 - 77
CeBepo-3anaHbiii 9KOHOMUYECKUI paiioH
Jlennurpajckast 061acTb 6 2 1 - 6 1 11 1 28
Hosropozckas o6mactb 3 1 - - - - 2 - 6
ITckoBekast o6acTb 2 - - - - - 2 - 4
Kamununrpasackast 061actb 1 1 - - - - 3 - 5
NTOro 12 4 1 - 6 1 18 1 43
ILenTpanbHblii 9KOHOMHYECKH paiioH
Tsepckast o61acTb ) 1 - - - 1 6 - 13
CmoJienckast o6J1acTb 4 - - - - 1 3 - 8
MockoBcKast 061aCTh 7 - 1 - 1 - 19 3 31
Bragumupcekast 061acTb 4 - - - - - 2 - 6
Kamyskckas o671acTb 2 2 - - - - - - 4
Tynbckas ob6mactb 2 1 - - - - 6 1 10
Psazanckast o6sactb 4 2 1 - - - 3 1 1
UTOTO 28 6 2 - 1 2 39 ) 83
IenrpanbHo-UepHo3eMHBIH IKOHOMUYECKHI paiioH

Bpsmckas obnactb 3 - - - - - 2 - 5
OpJioBckast 06J1acTb 2 - - - - - 2 - 4
Tam6oBckast o61acTh 4 - - - - - 2 - 6
Pecrry6smka MopaoBust 3 - - - - - 2 - 5
ITensenckasa o6gactb 4 - - - - - 3 - 7
Jlunenkas o6acTb ) - - - - - 3 - 8
Kypckasa obsactb 4 - - - - 1 2 - 7
Benropojckast o6actb 1 - - - - - 2 1 4
Bopomneskckas o6aactb 3 - - - - 1 2 1 7
NTOro 29 - - - - 2 20 2 33
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Okxonuanne taba. 4.4

YrompHas 5 . A | T .
Hedrerazosast ipOMBIIIJIEHHOCTD [IPOMBIIII- (;i};g;gzss;;;g;d pII;;f;ﬂ
CyO6bexT JIEHHOCTD ;
Poccuiickoit MAIT | Berg
Depepanun MarucTpaib- | noasemubie | Hedre- m razo- | oboratu- | THA- aron- | TET HOEE;O&
Hble HedTe- U | ra3oXpanu- | nepepaGarbiBa- | TesbHbIE | PaBJIH- JI0-
ra3orpoBO/IbI JIUIIA tonre 3aBojbl | dabpukn | yeckue e | pre | TOKa
Bouro-Barckuii sxoHoMuueckuii paiion
SpocaaBckas obsacTb 12 - 1 - 2 - 3 1 19
Kocrpomckast 06s1acTb 1 - - - - - 4 - 5)
Bsrckas obiactb 1 - - - - - 3 - 4
VBanoBckast 0671acTh 3 - - - - - 3 - 6
Hikeropozckast o6mactb 5 1 1 - 1 - 5 - 13
Pecry6smnka Mapuit Dt 2 - - - - - 1 1 4
Uysamckas Pecmy6mka 4 - - - 1 - 3 1 9
UTOro 28 1 2 - 4 - 22 3 60
Ypaabckuii 9xoHOMHYECKHUIT paiion
[Tepmckas o6sacTb 8 - 2 1 3 - 12 6 32
Cep/10BCKast 06J1aCTh 2 - - — 1 1 2 2 8
Yamyprckast Pecriy6anka 5 1 - - - - 3 1 10
Pecny6usinka Bamkoprocran 8 1 4 - 1 - 1 3 28
Yensabunckas 06JacTb 4 - - - - 1 7 1 13
Open6yprekast 061acTb 4 - 1 - 1 - 4 1 11
NTOIro 31 2 7 1 6 2 39 14 102
IoBosxkckuii 59KOHOMHYECKHI paiioH
Pecrry6amka Tarapcran 8 - 1 - 1 - 9 5 24
YibsiHOBCKast 06J1aCTh 2 - - - - - 2 ) 9
Camapckast 06J1aCTh 8 3 3 - 1 - 8 - 23
CaparoBckast 06J1acTh 8 4 1 - 1 1 6 4 25
Bonrorpajckas o6actb 7 1 2 - 1 - 7 2 20
AcTpaxaHckast 0071acTb 2 1 1 - - - 2 - 6
NTOroO 35 9 8 - 4 1 34 16 107
Cesepo-KaBka3sckuii 9xoHOMHYECKHii paiioH
Pocrosckas o6sacTb ) - - 13 - 1 6 3 28
Kpacnopapcknit xpait 11 1 2 - 3 - 2 3 22
CTaBporobCcKuil Kpait H) 2 1 - 13 - 3 1 25
Pecy6mka Kamvpixms 2 - - - - - - - 2
Ka6apmauno-bankapckas 4 _ _ _ 2 _ _ _ 6
Pecry6ka
g(zcerggﬂnxa CeBepnast 1 B _ _ 4 _ _ 9 7
Ee&rﬁ[}f]ﬁ{t};ﬁ qu‘-IeHCKaH 3 _ 9 _ _ _ 4 1 10
Pecry6smnka /larecran 2 - - - 5 - 2 - 9
UTOIroO 33 3 5 13 27 1 17 10 109
BCETO 211 25 28 24 83 10 | 202 51 634
Ton I. Esponelickas uacnip 137
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HecmoTpst Ha He6oAbITION AHaMeTp CTBOAOB Hed-
TSIHBIX W Ta30BbIX CKBazKMH, IIPOBOJKA WX HA 3HAYH-
TeAbHbIE TAYOHHBI HAapYIIIA€T €CTECTBEHHbIE YCAOBHS,
copmupoBaBimuecs: B Heapax. |lpu cobarogenun
TEXHOAOTHH TIPOBOJZKU CKBa:KHH, PErAAMEHTHPYEMOU
pPsiI0M TPeOGOBAaHUH, B TOM YHCAE II0 OXPAHE OKPY-
KAWIEN Cpeabl, STH HapylIeHHs] He3HAUYHUTEAbHBI.
OzHako TpU HEZOCTATOYHOH 3aTPYOHOH H3OASALIMH
06cazHbIX TPYO BOBHHKAIOT IEPETOKH MEKAY BOZO-
HOCHBIMH TOPU30HTaMHU, 3aTPyOHAsT UUPKYASILIUSI, He-~
ynpaBAsieMble (DOHTAHbI HE(TH HAM Trasa, KOTOPbIE
[PUBOJST K YEAOBEYECKHM 2KepTBaM H MaTepPHAAbHbIM
[OTEPsIM, 3arpsi3HSIIOT OKPYKAIOIIYI0 Cpeay, Ape-
HUPYIOT BOJOHOCHBIE T'OPHUB30HTbI, KOTOPbIE MOTYT
3aKAIOUaTb LEHHbIE TEPMAAbHbIE HAU MHHEPAAbHbIE
Bozbl. JlAs AMKBHMZALMH HeympaBAseMbIX (OHTAHOB
TpeOyIoTCcsl 6ypeHre HAaKAOHHBIX CKBaXKHH, CIIELHaAb-
Hble MeTozbl LeMeHTHpoBauus. | [pumensisimecs: B 60-
80-x IT. AAs AMKBHJAUMH KPYIIHbIX aBapUH MOJ3eM-
Hbl€ sAAE€PHbIE B3PbIBbI IIPUBOJAUAH K HAPYIIEHHIO
CIIAOLIHOCTH I10POZ, PaZHOaKTHBHOMY 3arpsi3HEHHIO
[OZ3EMHBIX BOJ, TEPeTeKaHHI0 HePTH, rasa U IO~
3€MHbBIX BOJ|, BIIAOTb /IO BbIX0/ZA UX Ha IOBEPXHOCTb.

an/I BCKPDbITHHU IIAACTOB-KOAAEKTOPOB C aHO~
MAaAbHO BDbICOKHMH IIAAQCTOBbIMH JaBA€HHUAMH BHYTPUH
COA€HOCHDBIX HAH TEPPUI€HHDbIX TOAILL BO3HHKAIOT OC~
AOKHEHHsI, KOTOPbIE€ BO MHOTHX CAYYasAX HEBO3MOKHO
NpeAOTBPATUTb: CMATHE KOAOHH, BbIXOJZ CKBa:KHH
H3 CTPOA, HAPYLIEHHUA B reOAOTHYECKOH cpeze.

[Ipouecchi, conmposozaaomue 70619y HedTH
U rasa, pasBHUBAIOTCA B HeApax MU He MOAJAIOTCA IPsi-
MbIM HaOAOZEHHUSIM.

B nagane DKCIIAyaTalMH 3aAeked He(PTH U rasa
B IIEPBYIO O4Yepesb peardpyeT IIAACTOBOE JaBAEHHE
B IIAACTaX~KOAAEKTOpPAX. Beaeactsue otHocuTeAbHOM
THZPOIMHAMUYECKON H30MSLMU [IAACTOBbIE JAABAEHHs]
B OOABLIMHCTBE HE(PTSAHDIX, @ HHOT/ZA U Ia30BbIX 3aAe-
K€U CHUKAIOTCSI OObIYHO OOAEe BBICOKMMH TEMIIaMU
110 CPABHEHHIO C BOZOHAIIOPHbBIMU CHCTEMAMH. B koa-
AEKTOpax yBEAHYHBAETCsI D(PPEKTHUBHOE JaBAE€HHE
U IIPOUCXOJAT yIpyrue ge@opMaluy I10poOBOro npo-
CTPAHCTBA M CKEA€Ta BMEILUAIOIUUX IOPOZ,.

[ Ipu sHauMTEABHOM MOHM:KEHHM TTAACTOBOTO JaB-
AeHMsl YIpYTHe Ae(OpMalHH MOPOZ KOAAEKTOPOB MO-
IYT [EPEUTH B HEOOPATUMBIE, IIPOUCXOAUT YIIAOTHEHHE
TI0PO/I-KOAAEKTOPOB H IePEKPbIBAIOIINX TI0POJ. IJTO
CHM?KAeT IPOZYKTHUBHOCTb CKBaXHH, a IIPH OIpeze-
AEHHBIX YCAOBHUSIX IIPUBOJUT K OCEJAHHIO 3€MHOH I10-
BEPXHOCTH HAaZ MECTOPOKIAEHUSIMHU.
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BoicTpbie TeMmbl MazeHust MAACTOBBIX ZaBAEHHH
Ha He(TSHbIX MECTOPOKAEHHUAX NPUBOAAT K IPeKpa-
IIEHHIO (DOHTAHHPOBAHHUS CKBAXKHMH H HX I€PEBOJSAT
Ha IIPUHYZAMTEAbHYIO JKCIIAyaTalHIO IITaHIOBbIMH
UAHM TOTPYKHBIMH HACOCAMH PA3AWYHOM KOHCTPYK-
LMH, KOTopasi TpebyeT 3HAUHUTEAbHBIX JOIOAHUTEADb-
Hbix 3aTpart. | [py o4eHb HUBKUX AUHAMHYECKHX YPOB-
HsIX B CKBa:KMHAX MO2KET [IPOU30UTH pasrasvpOBaHUE
He(TH B CAMOM KOAAEKTOPE, YTO YMEHDBIIIAET ero Tuj-

POIIPOBOAHOCTD.

ZJlAs ToBbIMIEHHST KOI(PHUILIMEHTa HeTeoTAadH
B HacToslIllee BPeMs GOABIITHHCTBO He(TAHbIX MECTO-
poz/ieHuil paspabaThiBaeTcsl C TPHUMEHEHHEM MeTo/a
noazep:kanus maactopbix gasienuii ([TI1Z). Sror
METOJ| OrpaHUYHUBAET CHHUKEHHE MAACTOBOTO /aBAe-
HUsl U TIOBbIIIaeT Koa(@UUMeHT HedTeoTAa4H. Bmec-
Te ¢ TeM QOPCHPOBAHHBIH pexkuM 0T60pa HEPTU HAH
3aKAYKH KUAKOCTH 4acTO NPUBOJUT K HETaTUBHbIM
SIBAEHHSIM: TIPOPbIBAM TIOZOLIBEHHBIX HAH 3aKOHTYp-
HbIX BOJ U 3aKA4YMBAEMOH KH/KOCTU B 9KCIIAyaTallH-
OHHbIE CKBA:KHHbI U Pa306IIEHUIO 3aieKH HA CEPHIO
6A0KOB U ZIp. B wurore Bmecto nosbunenus Koa(pPu-
LIMeHTa HE(PTEOTAAUH PE3YAbTAT OKa3bIBAETCs MPOTH-
BOMOAOZKHBIM — 3HAYUTEAbHAs! YACTb 3alacOB HE(TH

OCTa€TCA B HeEZApax.

Jrs cucrem TITT/] unoraa ucroabsyrores mo-
BEPXHOCTHbIE BOZbI, KOTOPbIE HECOBMECTHMbI MO CO-
CTaBy C IAACTOBBIMH H IIPH CMEIIEHHH C HUMH BbI3bI-
BAIOT CMeIlleHHe T'HAPOreOXHMMHUYeCKHX KapOOHATHOrO
HAHM CYyAb(ATHOTO PABHOBECHH, CIIOCOOCTBYIOT pasBH-
THIO CYAb(ATPEAYUHPYIOIINX GAKTEPUH U MPOAYLIH-
POBAHMIO arpecCHBHOIO K MeTaAAaM CepOBOJOPOJA,
00pa30BaHHI0 BTOPHYHBIX MHHEPAAOB, KOAbMAaTHPYIO-
IIMX CKBaXKHHbI U UX 3a00HHOE MPOCTPAHCTBO.

Hurencusnbie 0T60pbl GOABIIMX KOAHYECTB Hed-
TH ¥ rasa, COIPOBOKJAeMble AedOopMalHer I0poJ,
0CaZIOYHOI'O 4YeXAa, MOTYT BbI3BaTb 3€MAETPSICEHHs
pasanuHOH cuabl. Heobxoaumo yckoputb opranusa-
LHI0 CIELHAaAbHOIO MOHHUTOPHHra 3a COCTOSIHHEM
KOMIIOHEHTOB T€OAOTHYECKOH CpPeZbl B palOHaxX pas-
pPabOTKU KPYIHBIX HE(PTAHBIX U Ta30BbIX 3aAeKeH.

Huzxe npusoasTcs ganHble 1o oueHKe mocaez-
CTBUI BAMSHHSI CTPOMTEABCTBA M SKCIIAyaTalUH 06b-
extoB | OKa Ha reororuueckyio cpeay. Jto BAHsHUE
PACIIPOCTPAHAETCA Ha SHZOTEHHbIE H 9K30reHHbIE MPO-
11eCChl, CBOKCTBA MOPO/, M THAPOTEOAOTHYECKHE YCAOBHS.
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3Haorem—lble T€OAOTrHY€E€CKHE NPOLECChI

Hsmenenue manpsicerHo-ae(popMuposamozo
COCMOSTHUSL NOPOJ U CEUCMUUHOCTU MEPPUMOPUU
C MaKCHMaAbHbIM 3((PeKToM HabAroZaeTcss B mpeze-
AaX BbICOTHBIX IIAOTHH M BOJOXPAHUAMIL B TOPHbIX
paHoHaX, Ha Ta30- U HE(PTENPOMBICAAX, MIAXTHBIX MO-

AX, BOAMBH MOA3EMHDIX I'a30XPaHUAHIL.

B paiionax kpymHbIX THAPOTEXHHYECKHX COOPY-
?KEHUH W3MeHEHHe HAlPs?KEHHO-1e(POPMUPOBAHHOTO
COCTOSIHUSI TOPHBIX [OPOJ ¥ AKTUBU3aUMsl CEHCMHY-~
HOCTH OOYCAOBAEHBI CAEZYIOUIUMH IPUYHHAMM:

pe3Kasi KOHLIEHTPAaIIUsA ZLO6&BO‘{HOFO AaBAE€HHA BO~
bl Ha rOPpHbIE ITOPOJbI B Y3KHUX JOAHHAX U KaHbOHAX;

IepecevdeHne yamen BOZOXPAaHUAHILA HECKOAb~
KUX GAOKOB rOPHOIro MacCCHBa C pa3HbIM 3HAKOM BeEpP-
THKaAbHbIX ZLBPI}K&HI/II:;I H aKTUBHOCTbIO Pa3JEAAIOLINX
HX PA3AOMOB.

OTH NPUYUHDI BbI3bIBAIOT U3MEHEHHUS! HATIPSIzKEH -
HO-/I6()OPMUPOBAHHOTO COCTOSIHUSI TOPHBIX MOPOJI, Ha-
4MHasl C 3aMOAHeHus1 Bogoxpanuauil. | [pumepom mo-
et caymutb Bamsuue | DC Cynaxckoro kackaza
Ha U3MEHeHUe 3H/IOTEHHOTO Pe:KHMa TIPEeJArOpUH U Top
Jarecrana. Jlas paBHHHHBIX BOZOXpaHUAMII] 3TH (DaK-
TOPbI TIPOSIBASIIOTCS. MHHHMAABHO, a B TOpax — C Hau-
60AbIIM 3PPEKTOM.

Kpymnas mepre- u rasozofblya akTHBU3HpYeT
TIPOABAEHHEe CEeHCMHYHOCTH CHAOH 3-4 6aAra M Bbille
B palioHaX, paHee CYHTABIIMMHUCA aCEACMUYHBIMH.
Mspectna peakimst ropHbix nopog Ha z06brdy HedTH
na Ceseporposnenckux npombicaax. (Dopcupopan-
HbIH OTGOP HEPTH U rasa M3 M3OAHPOBAHHOH 3aAeKHU
C aHOMaAbHO BBICOKHMH JaBAGHHEM M TeMIIepaTypoH
TMpUBeA K GbICTPOMY MepepaciipefeAeHHIO TepMOYII-
PYTHX HAIpPSKEHUA B CBOZOBOM YaCTH aHTHKAMHAAHM,
uro criposonposaro B 1971 r. semaerpsicenue cunoit
710 7 6aAnOB B BMHIEHTPE, PACTIOAOKEHHOM B 16 Km
ot ['posHoro.

Ha suzorennbie reororuueckue mpomecchr ak-
THBHO BAHSIIOT TAYGOKHE IIaXThl M Kapbepbl. Bresar-
Hble TOpPHbIE yZApbl H BbIGPOCHI T0POJ, O6PYIIEHHE
KPOBAH, BBIGPOCHI YTOABHOH MbIAM H rasa 4acTo Ipo-
MCXoaAT IpH Ao6brde yras. | lo suepreTuueckum mpo-
SBAGHHSIM 3TH TIPOIIECCHI GAUBKH K MEAKHM 3EMAET-
PSACEHHsIM C MarHUTYZOH 70 2-3.

Anarus (DaKTOB aKTMBHOH peakUHH OGDbEKTOB
TOKa na Iul'T] nokasbisaer, uto onu nposBAsioTCA
y2e Ha IepBbIX dTalax (QYHKUHOHHPOBAHHs OObeK-
ToB. B onpezereHHbIx yeaoBUAX HeGOABIIHE TI0 MOII -

Ton I. Esponelickas uacnip

noctu AulTI Moryr cTumyamposaTh kpymHoe cefic-
MHUecKoe cOObITHe.

Hsmenerue cocmasa u csoiicms nopog B paito-
Hax cTpouTeAbcTBa obbektoB | IDKa ceasamo ¢ mx
U3BACUCHHEM M3 HeZp, MepeMelleHHeM OT MeCT X ec-
TECTBEHHOTO 3aA€raHMsi, CO3JAHHEM XBOCTOXPAHHAMIIL
H OTBaAOB.

BHauuTeAbHblE H3MEHEHHUs] TEOAOTHIECKUX YCAO-
BHH HaBAIOZAIOTCS Ha HE(QPTAHBIX M [a30BbIX [IPOMBIC-
Aax, TIPU IIAXTHBIX H KapbepHbIX pa3pabOTKaxX yrAd,
B cTBopax naotu Kpymubx 1 DC, rae B ocHoBaHHMM
1 6OKOBBIX TIPUMbBIKAHHSX yJAAAIIOTCS CAabble TpyH-
tb1. Hapymmarotcsa rpynToBbie ycAoBust 1 Ha mpomIiA-
maaxax AJC u kpymubix TAC npu moaroroske oc-
HOBaHUH COOPYKEHHH.

Hsmenenue 2uapozeonozuueckux ycaosuii npo-
HCXOJMT BCEra MPH CTPOUTEAbCTBE M IKCIIAyaTaLIHH
o6bexroB 1 DKa. Hauboabime namenenus sbiabisa-
eT co3jlaHMe BOZOXpaHHAHII Hpu coopy:kenun | DC,
HPUBOZSAINEE K 3aTONAEHHMIO 3€MEAb H IIOBbIILEHHIO
YPOBHsI TTOZ[3eMHbIX BOJL Ha TIPHAETaloNiel TeppUTOPHH,
4TO B CBOIO OYepeZb BeJeT K MOATOMACHHIO H 3a60Aa-
YHBAHHIO OTJEAbHBIX YYaCTKOB, M3MEHEHHIO B HHX
TIOYBEHHO - PACTUTEABHOTO MOKPOBa. | [Aomazb 3eMenb,
TIOZTOIAEHHBIX BoAoxpaHuAuIamMu Boaxcko-Kamcko-
ro Kackaza, oueHuBaercss B 225 Thic.ra HAUM paBHSET-
cst 11 % noBepxsocTu 3epkara Bogoemos. B sacym-
AMBBIX paliOHaX B MOSCE MOATOIMAEHHS C TAYGHHOH
3epKaia IMOA3eMHBIX BOJ MeHbIle 1 M mHpoko pac-
TIPOCTPAHEHO BTOPHUYHOE 3aCOAEHHE II0YBOIPYHTOB.
[To 6eperam CapaToBckoro BoZOXpaHHAMIIA 3acOAe-
HHe TPYHTOBBIX BoZ npesbimaeT uexozsoe B 2-10 pas.

B npeserax maxtHbIx U KapbepHbIX pa3paboTOK
YIAsl pe3KO U3MEHSIeTCS] Pe2KHUM I10/13eMHbIX BOJ, CBsi-
3aHHBIH C BOZOOTAMBOM INMaXTHbIX BoA. VImes mosbi-
IIEHHYI0 MMHEepPaAH3alMI0, OHH YBEAHYHBAIOT COAE-
HOCTb IOBEPXHOCTHBIX U CBSI3aHHbIX C HUMH I'DYHTO-
BbBIX BOZ.

Ha npombimrennsix o6bexrax TAKa B mporecce
SKCIIAyaTalMK TTOBbIIIAETCS yPOBEHb TPYHTOBBIX MO/
3eMHbBIX BOZ BCA€JCTBHE yTedeK U3 BOZOHECYIIHX CO-
OpY:KEHHH.

IK30TCHHBIE TEeOJIOTUYECKIe nponecesl

Ouenupas smaunmocts II'TI ara o6bextos
TOKa, caeayer paccmarpusarb:

Boszeiictue ecrectBennpix Il 11 Ha o6bexThI
TOKa, pasmemennbie 6e3 Z0AXKHOTO HH2EEHEPHO-
re0AOTHYECKOro 060CHOBaHUsI U OKa3aBIMECS B 30HE
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HX BAHSIHHUSL MAHM [IOT€HLHMAAbHOTO PasBHUTHUs, paspy-
IIeHHe 3THX OObEKTOB, MPUYHHEHHEe MM yllepba;

BoszeiictBue o6bextos | JKa ma reonoruuec-
KYIO CpeZy C CONMyTCTBYIOIIEH TeXHOT€HHOH aKTHBH3a-
nueit AT, mapymenue reorormueckoit cpezbr sTUMU
nporneccamu, npuduHenue ymepba obbexram | IKa
M ZPYTHM COOPY2KEHHSIM.

Axoorudecku 6oaee oracHbl TexHoreHHblie I T 1.
ZJlAst KapbepHBIX M IIAXTHBIX Pa3pabOTOK YTAS aKTH-
Busanua TexHorennblx Il 11 sBagerca HemsbexxubIM
CAEJCTBHEM M COIIPOBOMKJAETCA MaTepHaAbHBIM
ymep6oM M YXyJUIEHHEM 3KOAOTMYECKHX YCAOBHH
TEePPUTOPHH.

Hau6oree cuabnoe BosaelicTBre Ha reororuyec-
Kylo cpeny, pasute u aktupusaumio Il 11 okaspi-
BAIOT CTPOHTEABCTBO M SKCIIAyaTallUs 2U/JPOIACKM-
POCMAHYUIL, COOPYKEeHHE BOJOXPAHHAHIL, COMPOBOK-
Jatolyecs: nepepaboTKoil 6eperos, BOBHHKHOBEHHEM
u akTHBM3aluel onoasueil. B Poccun B merom sxc-
nayatupyercss okoro 1000 Bozoxpanmaum o6bemom

3 B tom uncae 200 BOZOXPaHHAHIIL

6oree 1 Man M
o6bemom cebime 50 Man v, M3 Hux moAoBHHA HaxO-

JAMTCA B eBporeickoi actu Poccun.

Kpynueiimue Bogoxpanuauma Poccuu 3anmma-
o1 6oabume maomazn: Camapckoe — 6450 km?,
Boarorpaackoe — 3120 xm? u 1.a. B pesyabrare
crpouteabctBa | DC u 3amoAHeHMsT BOZOXPAHHUAHIL
saronneHo 6oaee 10 MAH ra mAOZOPOAHBIX CeAbCKO-
XO3sHCTBEHHBIX yrogui, uto cocraBaser 15 % moces-
HBIX TAOIIaZeH eBporefickol TeppuTopuu Poccun.

K ueratusubiM BO3ZEHCTBHSAM BOAOXPAHUAHMIL
Ha TEOAOTHYECKYIO CpeZy OTHOCHUTCS MOZTOIIAeHHe
TIIpUAEralolux TeppuTopuil. B nauboabmmx pasme-
pax MoOATONAeHHEe M 3aborauyHBaHHE, a B IOXKHBIX
panoHAaX U BaCOAEHHE I[I0YB PA3BHUBAIOTCS B PABHHH-
HbIX YCAOBHSIX.

[lo akcneprubiM ouenkam He MeHee 4YeM Ha
8 MaH ra ceabckoxozsiicTBeHHbIX yroaui EBpomnefic-
kot Poccun B 30HE BOZOXPAHMAMII Pa3BHBAIOTCA
[POLIECCHI MTOATONAEHHsI U 3a60AQYUBAHUS.

[Tepepabotka 6eperos BoAOXpAaHHAMII BbIpazka-
eTcsi B TpaHC(OPMALMM U TepeMelleHHH 6eperoBoi
AMHHH BrAy6b INpHAETaroleidl TeppUTOpPUH, TOAMbIBE
CKAOHOB C Pa3BUTHEM HUAH aKTHBU3AIMEH OTIOASHEBbIX
npoueccos. Ha Bogoxpanurumax Poccun abpasuon-
Hoit mepepabotkoit 3atponyto ot 10 Y% (Peibumnckoe)
10 60-90 % (Camapckoe, CapartoBckoe) u 0moas-
neBo-abpasuonnoit — 10 10-12 Y% arumbr Geperosoit
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HOCTb pasmbiBaeMbix Geperos npesbimaer 30-40 %.

Ckopoctb paswmbiBa 6Geperop Mensiercst ot 1-2

a0 40-50 m/roa.

Paspurue omoasHeBbIx MporeccoB HabAOZAETCS
Ha 6eperax GOAbIIMHCTBAa BogoxpauuAui Poccun.
O6mbembl crpoBOLMPOBaHHBIX BO3JEHCTBUEM BOJLO-
XPAHHAHLI OIOABHEH JOCTHIAlOT MHAAMOHOB KyOH-
YEeCKHX METPOB.

OcobenHo KpyTHbIE OMOASHH HabAIOZAIOTCA Ha 6e-
perax BozoxpaHuAuI Boaxckoro xackaza: Camapce-
koe Bogoxpanuauie (paiion Teromedn, 1973 r.) —
oroAseHb o6bemMoM 3 MAH M3, Boarorpazgckoe Bogo-
xpanuauie (paiion Caparosa, 1969 r.) — onoazenp
o6bemom 10 man M2, 1979 1. — cepust onoasuei 06b-

3 B uepre ropoza, Y AbsHOBCK —

emoM ot 4 710 8 MAH M
MHOTOYHCACHHDIE OIIOABHH B pasHble Tozbl 06beMOM
a0 1 van v>. Jlo 20 % 6eperos Boamckux Bogoxpa-
HUAHIL TI0PaKeHO OMOASHEBbIMH Hpoueccamu (aAu-
Ha OMOA3BHEBBbIX GeperoB Kamckoro BozoxpaHHAHIIa
60 xm, Borkunckoro — 100 xm). Passutie omoas-
HeHl Ha TEPPUTOPHH C BBICOKOW IIAOTHOCTBIO HaCeAe-
HHUSl M 3HAYUTEAbHOH XO3SHCTBEHHOH OCBOEHHOCTBIO
BbI3bIBaeT GOABIIOH MaTepHaAbHBIA yIuep6, yXyzla-
eT 3KOAOTHYecKHe ycAoBusi Teppuropu. Onoasuu
paspymator goporu, A, Hacerennble myHKTDI.

B pesyabTaTe HamoiHeHMst M SKCIIAyaTalluu BO-
ZIOXPAHHAHMII M (POPMHPOBAHHS TOAIIOPA TPYHTOBbBIX
U TI0Z3eMHBIX BOJ aKTHBH3MPYIOTCSI KapCTOBbIE TIPO-
necchl. 3akapcToBaHHble OGepera uMel0T Kamckoe,
Camapckoe u apyrue BogoxpaHuAmima. Kapcrosbre
TIPOLIECChI PACTIPOCTPAHSIOTCS Ha GOABIIHE PAcCTOsI-
HUsS B CTOPOHY BOZOpaszeAoB. | lpoBaibl Ha mobe-
PE:KbAX BOJOXPAHHAMI 06Pa3yIOTCA B BHZE MAH Ka-
TacTPOQUUYECKHX ABAEHMH, HAH MEJAEHHbIX IIpoceza-
uuii co ckopoctbio 10-20 cm/roxz. Ha 6eperax
Camapckoro BozoxpaHMAMIIA B Tpezerax Kasanu
06pa30BaAUCh MHOTOYHMCAEHHbIE KAapCTOBbIE MPOBAAbI
U IPOCEJAHHA IOBEPXHOCTH 3€MAH, 4YTO IPHBEAO
K l'IOBpe)KJI,eHI/IﬂM JOMOB H ZI,pyFI/IX XOB;{;ICTBCHH]DIX
o6bexToB. CKopocTh TMpocesaHusi 3eMHOH IOBEPX-
HOCTH 3/1eChb 20 06pa3soBaHMsl BOZOXPAHMAMIIA COC-
taBaira 3-12 mMm/roa, a Bo Bpems ero aKcrAyara-
i — 13-18 mm/roa.

paBBI/ITI/Ie H aKTHUBU3aALlHUsA TEXHOI'€HHbIX QFI_[,
CBsI3aHHbIX C BOSﬂeﬁCTBHEM Ha T€OAOTHYECKYIO Cpeay
2a308blX U HC(pmﬂHle npomvic108 4acTo Ha6J\lOlla-
IOTCs1 B TOPHDBIX paﬁox—lax H KPHOAUTO3O0HE. OCHOBHbIe
BHZbl TEXHOI'€HHOI'O BOBH,C;ICTBHH — 3TO 06B0ﬂ,HeHI/Ie

9kozeonoeus. Poccuu
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CKAOHOB, HX IIOZPE€3Ka U IIPpUIpY3Ka, B KPHOAHTO30~
HE€ — Hapylni€Hhue€ €CTECTBEHHOI'O TenAOOOMeHa.

fApxkum mpumepom TexHOreHHOH aKTHBH3ALHHU
OINOABHEH B CBsI3H C Pas3BUTHEM He(QTe- U rasorpo-
mbicAoB siBasieTcss Cesepnbiii Kapkas.

B 20-x rr. na Tepckom, Cymzxenckom u ['pos-
HEHCKOM XpeOTax 6bIn0 mpoOypeHO OOAbIIOE YHCAO
CKBa:KMH C LIEAbIO BCKPDBITHS He(TEHOCHBIX IAACTOB
muoneHa Ha raybune 500-1000 M. Muorue cxpazxumb!
OKa3aAHCh HENPOAYKTHBHBIMHM, HO AHKBHZHMPOBAHbI
e 6p1au. Co Bpemenem o6caziHble TPyObl B CKBazKHHAX
6bIAH paspyIeHbl KOPPO3HEH W HAIOPHbIE BOZABI TAY-
60KHX rOPU3OHTOB, MOJAHHUMASICh BBEPX I10 CKBAzKHHAM,
HavaAH 06BOZHSITD OPOABI B BEPXHEH YaCTH paspesa.
B 06BosHEHHBIX TAMHHCTBIX TIOPOZAX HAYAAKCH OTIOA-
suesble gepopmauuu. Ha ckronax Tepckoro u ['pos-
HeHCKoro xpe6toB, ocobenno B CTapornpombicAoBc-
koM paitone ['posnoro, BosHUKAM ZecsATKH OMOASHEH,
KOTOpbIe PaspylIaAH JOPOTH, Z0Ma, KOMMYHHKAIIUH.

['Ipu ocBoennn Maaro6ex-Bosuecenckoro neg-
TSIHOTO MECTOPOKAEHHsI MaruCTPaAbHbIH BOZOBOJ
6bIA MPOAOKEH TI0 BOZOpPasAeAy |epckoro xpebra.
Mpuoroaetnue yTeuku Bozbl U3 HEro IPHBEAH K Mac-
COBOH aKTHBM3aLIMH OMOA3Hell B ropozax Vlaarobex,
[oparopcroe, moceakax Bosuecenckoe, Auaryxu,
Bamankya u ap. OnoasHE paspyIaroT HeTENPOBO-
a1, goporu, AT, xunvie zoma u apyrue coopy-
:xenus. | lopazkeHHOCTb TePPUTOPUH TEXHOTEHHBIMH
ONOASHAMH Ha OTJEAbHbBIX YYacTKaX COCTaBASIET
20-30 % npu obmei nopazkernoctu umu 40-50 %
u 6oree. O6beM OTAEABHBIX CIPOBOLMPOBAHHDIX

OTIOABHEN AOCTUTAET 200-300 ThbIC. M3.

Texnorennas akTuBM3auMs OMOABHe#H HabAIOAA-
eTcsl TaKk:ke B paHoHe XaJbLKEHCKOTo, DeHoiickoro
M APYTHX He(QTAHBIX MECTOPOZKEHHH.

Aobviua yeas akTuBHO BO3JAEHCTBYET Ha Ie€OAO-
rugeckyio cpesy. OCHOBHbIMH BUZaMHU BO3ZeHCTBHS
SIBASIIOTCSI: U3MEHEHHE TH/IPOTEOAOTHYECKUX YCAOBHH
B pe3yAbTaTe OTKa4YeK BOJbl U3 KapbepoB H INaxT, Ha-
pYLIEHHEe CIIAOIIHOCTH W HAIPS?KEHHOI'O COCTOSIHHSA
MacCHBOB I10POJ, MIPH BbIpabOTKe M03eMHOTO IIPOC-
TPAHCTBa W BCKPBIINHBIX paboTax, HapylleHHe ycC-
TOUYMBOCTH CKAOHOB, (DOPMHPOBaHHUE TEPPUKOHOB
H OTBaAOB, M3MEHEHHE peAbeda, 3arps3HEHHe II0YB
U I0Z3€MHDBIX BOZ H ZJp.

Hau6oaee pacripocTpanennniM u onacHbiM mpo-
LIECCOM, CBSI3BAHHBIM C IIAXTHOH pPas3pabOTKOH yras,
SIBASIETCS TIPOCE/IAHME 3EMHOH IIOBEPXHOCTH B PEBYAb-

Ton I. Esponelickas uacnip

TaTe BbIPAOOTKH MOJA3EMHOro IpocTpaHcTBa. PasBu-
THe NPOCEJAHHs BbI3bIBaeT 0OpPa3OBaHHE IIPOBANOB, Jie-
(opMaLIMI0O U paspylIeHHe PA3AUYHBIX COOPYKEHHH,
(DOPMHPYET TEXHOTEHHbIH AAHZAMIAPT, AEAAET TEPPHU-
TOPHIO HEINPUTOAHOU AASI XO3SIUCTBEHHOTO HCIIOAb30-

BaHHsA.

B kpuoAuTO30HE K ONMCAHHBIM BbIllle TEXHOTEH-
HbIM TIpolieccam J06aBASIOTCS] MEP3AOTHbIE HPOIIECCh
U SIBAEHHsI, CBSI3AHHbIE C U3MEHEHHEM TErAOBOrO pe-
xxuMa 1 HapymenueMm ctpykrypst MMIT. Sro spxo
HPOSABASIETCA MPH BCKPBITHH IIAXTHbIX MOAeH Hak-
AOHHBIMH CTBOAaMH, Tpoxoasmumu depes MMII,
KOTOpble TIpH OTTaHBAaHHH JAe(OPMUPYIOTCS, BbI3bI-
Bas paspyIleHHe CTBOAA. | aKue sBAeHHs HabArOza-
aucbh B [lewopckom yroabnom 6acceiine. Ha oamoit
U3 IIaXT 9TOro 6acceiiHa HAKAOHHDIH CTBOA TIPOXOAHMACH
B Mep3AbIX cyraunKax. Korza on 6p1a npoiizen mo yk-
AOHY Ha rAy6uny 27 M, KpOBAS BbIpabOTKH, COCTOSIB-
ITast B3 MeP3ABIX 110p0J, 06PYIITHAACH, 3aTeM [POU30-
IIEA TPOPBIB BOZbI M CTBOA ObIA 3aTomaeH. Bmecre
C BOZIOH B BbIPaGOTKY MOCTYIaAa Pas3:KHKEHHAs! TAM-
HHUCTasl TI0POJia M Ha NIOBEPXHOCTH 06pas3oBarach IPo-
BaAbHasi BOPOHKa AHaMeTpoM O M.

[ puuunoi aedopmauu MmMaxTHBIX CTBOAOB SIB-
ASIETCSl TaK2ke PasMbIB PYHTOBBIMH BOZAMH OTTasB-
el 3a Kpembio mopozbl. B ToM 2xe yroabnoM 6ac-
CeHHe Ha OZHOH W3 IIAXT, CTBOA KOTOPOH ObIA IIPOH-
JeH B MEP3ABIX I16CYaHO-IaACYHHKOBBIX OTAOZKEHHSX,
rocAe o6pa3soBaHHs OPEOAA OTTAUBAHHsS B CTBOA CTa-
Aa ITIOCTyNaTh Boja, AeGUT KOTOPOH Bo3poc ¢ 2
20 25 M /4. Beaeactsue cygp@osuu u pasMbiBa 1o-
POz (PUABTPALMOHHBIMH BOJAMH 10/l OTIOPHBIM BEH-
1IOM YCTbsl CTBOAZ 06Pa3s0BaAMCh ITYCTOTHI TAYOHHOH
20 3 m u Bbicoroit a0 2 m. [ oa aaBrenuem Beca kperm
YCTbsl CTBOA@ M PACTIOAOKEHHOTO Ha HEM KOTIpa TPOH-
30IIAO CMSITHE BEHLIOB HH:KHEH J€PEBSIHHOU KPEITH.

[pu kapbepuoii paspaboTke yrasi, momMumo pas-
pyLIeHHs AaHAmA(Ta ¥ YHUYTOKEHHUST 3eMeAb, IIPOUC-
XOZAT U3MEHEHHe THPOTEONOTHIECKUX YCAOBHH IPH-
A€ralIUX TEPPUTOPUH, PA3BUTHE OINOA3HEH, 0OBa-
AOB, Cy(P@O3HOHHBIX U APYIHX IpoleccoB B HopTax
KapbepoB M Ha IMPHUAETAIOIIHX CKAOHAX.

Ha Teppuropun Poccuu nacuutbiBaercss okoro
200 aeficTByIOmMX YroAbHBIX KapbepoB O6IIeH MAO-
wazpio 4500 kvm?. Ecau yuects, uto 30Ha Boszefict-
Bus Kapbepa B 2-3 pasa GoAbllle MAOIIAZM CaMOro
Kapbepa, TO CyMMapHas MAOIIAazb TePPHTOPHH HETo-
CPE/ICTBEHHDIX TEXHOTEHHbIX HAPYINEHHH TeOAOTHYEC-
Ko# cpeapr coctasur okoro 10000 km?.
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OcHOBHbIMH BUZAMH BO3JEHCTBUS AMOMHBLX
U Mena034eKmpPOCMaHyUll Ha TEOAOTHIECKYIO CPeay
SIBMASIIOTCSl  TEIIAOBOE 3arpsisHEHHE I10A3EMHBIX BOZ,
M3MEeHEeHHe UX YPOBHEH, PaCX0J0B U CKOPOCTH (PUAb-
Tpauuu. B pesyibTaTe aKTHBUBHPYIOTCS KapCTOBO-
Cy(()O3HOHHBIE TIPOLECCHI, MPOUCXOAUT OCEAHUE
3€MHOH IIOBEPXHOCTH.

Ha Tgepckoit ADC ocenanue (yHzaMeHTOB OC-
HOBHbBIX COOPY:KEHHH ObICTPO JOCTHTAO PACHeTHbIX
TpeleAbHbIX 3HAYeHHH, a B OTAEABHBIX CAyYasX Ipe-
Bbicuro ux Ha 20 % u npogozxaer pactu. Ocezanne
TIPOUCXOJUT HEPAaBHOMEPHO U IO TIAOIIAJH, M BO Bpe-
menn. ADC nocTpoeHa Ha MOPEHHBIX TECYAHO-TAHHH-
CTBIX OTAOKEHMSIX, 3aA€ralolUX Ha 3aKapCTOBAHHBIX
usBectHsIKax. FccaezoBanuamu ycranosaeno passu-
THe KapcToBbIX mpoueccoB B ocHoBanun AJC, uro,
BEPOSITHO, U SBASETCSA NPUYMHOH BHAYHTEAbHBIX U He-
pPaBHOMEPHBIX OCAZOK.

Texnorennas akTMBM3alUMs KapcTa Ha TEPPUTO-
pun MockBbl, cBsA3aHHas C TIOBbILIEHHEM TeMIIEPaTy -
pbI U U3MEHEHHEM peKMMa MOZI3eMHbIX BOZ B PE3YAb-
TaTe XO3SHCTBEHHOH /IESTEABHOCTH, B TOM YHCAE
u sxcrayatauuu | OC, HeogHOKpaTHO NPHBOAMAA
K paspylIeHHIo xKMAbIX ZomoB: 1967 r. — 5-srazkubrit
aom mo Xopomesckomy mocce, 1977 r. — ama
2-srazkHpIx Z0Ma 1o Hooxopormesckomy mpoeszy,
1987 r. — QopmupoBaHHe BOPOHKM OCeZAHMS ZHa-
merpom 16 m mo yauue Tyxauesckoro, conposozzaa-
1oleecs TPelIUHAMK B OAH3PACIONOXEHHDIX ZOMaX.

Ha reppuropun Bororoackoi, Tyabckoit u Ps-
3aHCKOH 0OAACTeH B pPE3yAbTAaTE MHOTOAETHEH Zesi-
teabHocta epernosenkol, Hosomockorckoit, 1lle-
kunckoit, Pssanckoi 'PIC, I'leppomaiickoit u Anex-
cunckor 1 ILI nakonreno 130 man T 30A0mAaKOBBIX
orxoz0B. E:xeroznoe momoaHeHue oTBaAOB cocTaB-
aser 2-3 wman T. Iloa sonooTBaramu morpe6eHo
650 rexrapos ceabckoxossaiicTBeHHbIX 3eMeAb. OT-
kpbiTble (6€3 3aKPENAeHHs TOBEPXHOCTH) 30A00TBa-
Abl SIBASIOTCS OOBEKTOM HHTEHCHBHOTO pa3BHTHs
50.A0BbIX TpoueccoB (pasBeBanus, aedasauun). Jer-
KHe YaCTHIIbI OTBAAOB MEePEHOCATCS Ha GOAbIIHE pac-
CTOSIHHSI, 3arpsi3HsIsl OKPYZKAIOIIYIO CPEJy.

3arpsisHeHHe TEOAOTMYeCKOH U OKpy:Karoliei
cpeabl TIPOUCXOAUT TIPAKTUYECKH TTOBCEMECTHO. JKC-
MAyaTalMsl He(QTerasoBbIX IIPOMbBICAOB, He(Te- U ra-
30IIPOBOZIOB, He(Te- M rasornepepabaTbIBaIOILIUX 3a-
BOJZ[OB, YTOAbHbIX IIPEATIPUSITHH, TENAOBBIX DAEKTPO-~

CTQHUMH U KOTEAbHBIX, IPEANPUSITHH MAlIHHOCTPOE-
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HHUA Tal‘(a IPUBOAUT K 3arpsA3HEHHIO INOYBOTPYHTOB
U MoA3€MHbIX BOZJ.

DuepreTHKa, sIBASSCh HauboAee KPYITHOH OTpac-
ABIO TI0 06beMy Bbibpoca B atmocepy (26 % ot 06-
mero o6bemMa BbIOPOCOB BCEH IPOMbIIIAEHHOCTDIO
Poccun), xapaktepusyercst BbIGpOCaMH CEPHHCTOTO
rasa, OKMCH yTAepOJa, OKHCAOB a30Ta, caxH, 6ens(a)-
mupesa u ap. OCHOBHbIE HCTOYHMKH 06Pa30BaHMS
BbIOPOCOB — YCTaHOBKH oOoraiieHus 1 OpHKeTHPOBa-
HUsI YIAsl, KOTEAbHbIE YCTaHOBKH.

Hcrounukom noTpe6AeHHA 60ABLIMX KOAHYECTB
BOZbI U 3arpsi3HEHMsI BOJOEMOB H II0Z3eMHbIX BOJ, SB-
ASIIOTCs1 cHCTeMbl ruaposoroyaarenus | ILI, ucroan-
3yIOIIMX yrAH, cAanubl, Topd. Co cTouHbIME Bozamu
B BOJHbIE O06DbEKTbI COPACHIBAIOTCS B3BEIICHHbIE Be-
IeCTBa, HeQTEIPOLYKTbI, XAOPH/IbI, THAKEAbIE METaA-
ABI, CEPOBOZIOPOJ, KAalPOAAKTaM, (OPMAAbJETHA H Jp.
O"H/ICTKa CTOYHbIX BOJZ, HEZOCTATOYHA U HeyAOBJ\eTBO-

3 cTounbIx BoZ, TpebyIo-

puteabHa — u3 1,5 Mapa m
mux ounctku, Toabko 12 % c6paceiBarorcs Hopma-
THBHO-OYMIIEHHbIMH. ~30AOIIAAKOOTBAABI ABASIOTCS
HCTOUHMKOM 3arpsisHEHHs MI0Z3eMHbIX BOJ, 0COGEHHO
B padione Kypcka (TOL-1), Humuero Hosropoaa
(Copmosckas TILI), Konakosa (Komaxosckas

['PIC), n.Bepxueanenposckuit Cmoaenckoi obaac-

¢ (Joporoby:xckaa TILI).

[peanpusitust Herez06bIBAIOIIEN TPOMBIITIAEH-
HOCTH HETaTHMBHO BO3JEHCTBYIOT Ha aTMOC(EPHbIN
BO3AYyX. XapaKTepHbIMH 3arpsISHSAIOIINMH BeIecT-
BaMH, BbIZIEASIIOLIUMHUCS B Tpoliecce A06blMU He(TH,
sBastorest yraesogopoapl (48 % or cymmapuoro
BbIGpOca), okuck yraepoga (33 %), teepavie Berec-
tBa (2 %). HeyaoBrerBopureabHo wncnoabsyercs
[OINYTHbIA Ta3, W3BAEKAeMbId IpU A00blYe HEPTH.
M3 o6mmero o6mema c6pacbiBaeMbIX B BOJHbBIE 06bEK-
Thl CTOYHBIX BOJ 3arpsi3HEHHbIE COCTABASIOT OoAree
50 %. Yimep6 oxpy:xaromeil cpeze HaHOCAT aBapHu
Ha GypOBBIX YCTaHOBKAaX, MarMCTPAAbHBIX He(TEIpO-
Bogax. | Ipeanpustus nedrenepepabarpisatomieii npo-
MBIIIAEHHOCTH SIBASIFOTCSI HCTOYHHUKAMH 3arpsisHEHHsT
BOBZYITHOTO M BOJHOTO 6acCeHHOB. JarpsisHeHHe
HIOYBOTPYHTOB W MO/ 36MHbIX BOJ HE(THIO U He(pTe-
POAYKTaMH B MecTax A06bIuH, IepepaboTKH, TPAHC-
[OPTHPOBKH, XPAHEHHsI ¥ PaCIIpPeJeAeHH s TIPEBbIIIAET
()OHOBBIE 3HAYEHHsI HEPEJAKO B JECSITKU pas.

OcHoBHOR yIep6 npu Z06blye Tasa HAHOCHTCH
atMocepHoMy Boazayxy. OcHoBHas 70As BbIGpOCa TIPH-
XOJHUTCSA Ha CAeZylomue cy6beKTbl, Thic. T: Boaoroz-
ckast obractb — 159, Pecnybanka Komu — 113, Ya-
myprekas Pecrrybanka — 70, [lepmckas obaacts — 58.
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B Boi6pocax cozepzsaTcst OKHMCh yraepoa, yrAeBOO-
pOZbI, OKHCADBI a30Ta, ABYOKHCb Cepbl H .

ZlesTe AbHOCTD TIPEATIPUATHI YTOABHOH IIPOMBIII-
AEHHOCTH CHABHO YXYAIIAeT KayecTBO aTMOC(EPHOTO
Bo3zyxa (MHOTOYHCAEHHbIE KOTEAbHbIE, ABIMSIIUECS
TEePPHUKOHBI U T.Z.). B Bbibpocax Hapsamy ¢ TBepAbIMH
semectsamu (28 % or cymmapuoro BbiGpoca B at-
Mocgepy), oxucbio yraepoza (16 %) u okucramu
asora (3,9 %) o6uapy:zxenn ceposogopoz (0,05 %),
gropuctbie coegunenua (0,01 %). Tpeanpuarus
oTpacAu c6pachIBalOT B BOJI0EMbI MHHEPAAM30BAHHbIE
IIaXTHbIE BOABI C BBICOKHM COZEpPZKAHHMEM rKeaesa
u B3Bemennbrx Bemects. Co cTOUHbIMU BozaMu B BO-
ZI0eMbl [IOCTYTIAIOT CYAb(ATbl, XAOPUZDI, MeZb, LIHHK,
HHKEAb, aAlOMUHMH, KOGaAbT, Mapradell, HedTerpo-
AYKTbI, (POPMAABZAETHI U JP.

Ha 34 npeanpustusx aTomMHOH 3HepreTHkH,
umeromux 257 MecT XpaHeHHs! M IOBEPXHOCTHOTO 3a-
XOPOHEHHs PaZHOaKTUBHBIX OTX0JO0B, COCPEA0TOUEHbI
COTHH MMAAHOHOB KyOH4eCKHX METPOB KMAKHX U Thl-
CAYM TOHH TBEPJBIX OTXOJZOB C CyMMAapHOH aKTHBHOC-
o0 60ree 1012 Bx; B ray6oknx reorormaecknx gpop-
MalMAX — TPHMEPHO TaKOE K€ KOAMYECTBO KHIKHX
0TX070B. AKTyaAbHOCTb Npo6AeMbl 06e3BpeKHBa-
HHsA, 6€30MaCHOTO XpaHEHHs H YTHAHSALHH OTXOZO0B
IIPOU3BOJCTBA HE CHH2KAETCA.

OCHOBHbIe HAIlIPABAE€HHUA IKOT€OAOTHYECKHX
ncc.neaosamlii IO YAYYIHI€HHIO IKOAOTHYEC~
KOr0 COCTOSIHMSI T€OAOTHYECKOH cpeabl

OCHOBHBIMH TIPUHLIUIIAMH O6eCIIeYeHHs] KOAO-
rudeckoil 6esomacHocTH paboThl o6bexToB | JKa
SBASIIOTCS. KOMITAGKCHBIH TOAX0J K PAllHOHAABHOMY
HCTIOAb30BAHHIO M cHepexseHHe TOTAMBHO-3HepTreTH-
4eCKHX PecypcoB Ha BCEX dTarax Zo6bIuH, TPaHCIIOP-
THPOBKH, IepepaboTKH M MHOTPeOAeHHsT Ha OCHOBE

SKOAOTHYECKH YHUCTbBIX TEXHOAOTHH.

OGvermot Hehmezazo6oil NPOMBIULICHHOCINL.
[Ipu z06br4e HETH M rasa OCHOBHbIE TIPHPOZOOXPAH -
Hble MEPOIIPUSTUS JOA?KHBI BKAIOYATD:

“ ”
repexo/;, Ha cUcTeMy OesambapHOro OypeHust
C HCIIOAb30BaHHEM OYPOBOrO LIAAMa AASI CTPOHTEADb-
CTBa AOPOT U IPOMIIAOILA/IOK;

YTHAH3ALUIO IIOIIYTHOI'O rasa;

3aMeHy yCTapeBLIHX TPy6OIPoBOZOB Ha TPyHO-
[IPOBOJBI C BHYTPEHHEH W BHELIHEH H30AsLMEH.

Ton I. Esponelickas uacnip

A}\ﬂ 3allUTbI He@TerasoBbIX IIPOMbBICAOB OT IO~
TOIIA€HUA HH2KEHEPHDbIE MEPOIIPHUATHS AOAZKHDI BKAIO~

YaTb:

3aA0zKEHHE CETHU Haﬁ]\lOﬂ,aTeJ\beIX CKBa:kKHH B 30~
HaX BO3MOZKHOTIO ITIOJATOIIA€HUA U PETYASIPHDbIE HabAO-
AE€HHUSI 3a YPOBHEM I'PDYHTOBBIX BOZJ;

CTPOHMTEAbCTBO 3ALIUTHBIX ZaMb BAOAb Oepero-
BOH IOAOCBHI BO/IOEMOB H BO/ZIOTOKOB, CO CTOPOHbI KO-
TOPBIX CYILIECTBYeT Yrposa 3aTONAEHHs] OOBEKTOB
He()TerasoBoro KOMIIAEKCa B IaBOJOK;

TaMITOHazK CaMOU3AHBAIOIIHUXCsI CKBazKHH;

CO3ZaHHE IPOTHBOMUAbBTPALITHOHHBIX 3KPAHOB
B BOZOXPAaHUAHILIAX, HAKOIIUTEASIX U pE€3€pByapax I10~

IMYTHbIX U CTOYHBIX BOZ;

o6BaAOBaHHE HHU3HUHHBIX 3a00A0YEHHBIX TEPPHU-
TOPHH, TZe BeAeTcs: 06bIua yrAeBOZOPOLOB H IIPOK-
AaZbIBAlOTCS TPacchl TPYOOIPOBO/OB;

CO3/laHHE THZPABAMYECKHX 3aBEC M JpeHazsed
Ha Yy4acTKax aKTHUBHbIX BOZOIIPHUTOKOB K IPOMBIII-
A€HHBIM MAOLIAZKaM H XO3SIHCTBEHHBIM OObEKTaM.

Pekomenayembie MepOpUATHS MO TIPEAYTIPE: -
ZIEHUIO TTOATOIIAEHHST TEPPUTOPHH, CBSI3AHHOTO C TeX-~
HOAOTHYECKHMH OCOOEHHOCTSIMH dKCIIAyaTauHH OOb-
€KTOB, MOIYT ObITb C(OPMYAHPOBAHbBI CAEZYIOLINM
obpasom:

KOHTPOADb 32 TEXHHYECKHM COCTOSIHHEM CKBazKHH
Ha HeTe- ¥ rasonpoMbICAAX U HeZOIylleHHe 3aTpyo-
HbIX TIePETOKOB HAIIOPHBIX BO/ B BEPXHHE FOPHU30HTDI;

06BaAOBaHUE U TIOBBIIIEHHE PeAbe(]a HUBMEHHbBIX
TEPPUTOPHUH;

KOHTPOAb 32 TEXHHYECKUM COCTOSIHHEM CHCTEM
BOZOCHAOKEHHUs], CBOEBPEMEHHDIN UX PEMOHT;

paspaboTKa U peansalys IPOrpaMMbl MepOIIPH -

SITHA A5l aBaPUHHBIX CUTYaLUH;

COXPAHEHHE €CTECTBEHHbIX TEOKPHOAOTHUECKUX
YCAOBHH.

[lpu orpaborke He@TsHBIX M rasoBbIX MecCTO-
POKAEHUH ZOA2KHA 00€CIIEYIUBATHCS 3AIIUTA TEPPHUTO-
pPUH OT IPOCEAAHUH 3eMHOH IOBEPXHOCTH H APYTHX
OTIaCHBIX (PUBUKO-TEOAOTHYECKUX MPOLECCOB. Y MEHb-
IIeHHe IIPOCAZOYHBIX SIBAEHHH ZOCTHraeTcsi 0OpaTHOH
3aKa4KOH TIONMYTHBIX BOJA. B palioHax KPHOAMTO30HBI
OCYLLIECTBASIIOTCS] MEPOTIPHUSITHS 110 COXPAHEHHIO TEOK-
PHUOAOTHYECKHX YCAOBHH.

MeponpusiTust o oxpane 0T 3arpsisHEHHs T€0AO-
THYECKOH CPeZAbI, OCYILIECTBAsIeMble TIPH A06bIue, Xpa-
HeHHH, IepepaboTKe M TPAHCIOPTHPOBKE YTAEBOZO-
POZOB B COOTBETCTBHM C AEHCTBYIOIIUMH 3aKOHAMH
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U HOPMaTHBHO-TEXHHYECKUMH JOKyMEHTaMH, COCTOSIT
B COOAIOZIEHHH CAEJYIOIIHUX TPeGOBAHUM U IIPaBHUA Op-
raHU3aLMH U BeZeHHus pabor:

BPEMEHHbIE TIOCEAKH U TIOAEBbIE Aarepst JOAKHbI
060pyZ0BaTbCsl SKPAHHPOBAHHBIMH HAKOIHUTEASIMH
AASl CKAQZUPOBAHHUsS ObITOBBIX OTXOZOB M TyaAeTaMH,
PACIIONOZKEHHBIMH B MeCTaX, IIPeJOTBpAllalolIuX
BO3MO2KHOCTDb 3arpsI3HEHHs] BOZHBIX OObEKTOB;

0060pyZIOBaHHE y4acTKa, OTBOAMMOrO 1oJ 6ypo-
BYIO YCTaHOBKY, AOA2SHO IIpeJyCMaTPHUBATb BO3MOZK-
HOCTb BOCCTaHOBAEHMsI 3€MEAb IIOCAEe OKOH4YaHus Oy-
POBBIX PaboT;

KOHCTPYKLHMSI CKBaXKHH JOAKHA obecreyHBaThb
HaZe2KHYI0 H30AALMIO BOJOHOCHBIX TOPHUBOHTOB;

CKBa:KMHbI, GypeHHe KOTOPbIX 3aBEPIIEHO, M0~
AexaT AMKBHJAUMH C COOAIOZIEHHEM TEXHHUYECKHX
HOPM;

BOJIA ZIAS TIPOMBIBOYHOH 2KM/IKOCTH TIPU GypeHHH
CKBa:KHMH U HCIIOAb3yeMasl IIpH 3aKOHTYPHOM 3aBOJ -
HEHWH HE(PTAHOU UAM Fa30BOM 3aA€KH HE JOAKHA
cozep:kaTb BPEAHbIX MPUMECEH M Bbl3bIBaTb KOAb-
MaTHpOBaHHE U KOPPO3HUIO TPYOOIIPOBOJOB, OHA ZOA-
;KkHa ObITb COBMECTHMOH II0 XUMHYECKOMY COCTaBY
C IIAACTOBbIMH BOJZlaMH H HOpOlLaMI/I U He COZI,ep?KaTb
BOJIOPOCAEH M aKTHBHBIX MHKPOOPTaHU3MOB,;

B CAy4ae aBapPIﬁHOﬁ YTE€4YKH Heq)TEl'IpOﬂ,yKTOB,
XHMPEAaKTUBOB, BOJ BbICOKOHU MHHEpPAAUBALIUH HAH
cozeprKalguX TOKCHYHbIE KOMIIOHEHTDI HCO6XOﬂ,I/IMO
INPHUHATD MEPbI K AOKAAHM3AlMKM W AHMKBHZALIMU O4ara
3arpsA3HEHHsT U INOCTaBUTb B H3BECTHOCTb O CAYYHB-
eMCs1 U IIPUHHUMAaEMbIX MepaX roCyZapCTBEHHbIE Oopra-
HbI 10 OXPaHE IIPUPOZbI;

Tpacchl TPyOOIIPOBOZOB, HECYIIUX HePTb, CTOY-
HYIO BOZY, TOKCHYHbIE PACTBOPbI, ZOAXKHbBI 060pyzA0-
BaTbCsl B IIPOMBIIIAEHHBIX M CEAUTEOHBIX 30HAX CO-
[y TCTBYIOILMM AHHEHHBIM JpEHAKEM;

HeoOX0ZMMO IPHHHUMATb Mepbl IPeJOCTOPOZKHO-
CTH IIPOTUB 3arpsi3HEHHs I'PYHTOB W I0J3€MHbBIX BOJ
He(TENPOAYKTAaMH: CTAHLHUH IIEPEKAYKH He(PTenpo-
aykToB, Herexpanuamma, ckaazpl | CM, crosmku
u A3C caeayer pacrioraraTb u 060py0BaTh TaKHM
00pa3oM, YTOObI HCKAIOUHTb IIONaJaHHe HepTenpo-
ZYKTOB B IIOBEPXHOCTHDBIE UAH II0Z3EMHbIE BOJbI; I'O-
proye-cMa304yHble MaTepHaAbl, IOINABIIHe Ha IOKPbI-
THE IAOILA/ZOK, JOAKHbI ObITb COOPaHbl B OTCTOMHH-
KaX-AOBYIIIKaX;

cbpoc B IIOBEPXHOCTHbIE BOJOEMbI OTKa4yHBae-
MbIX COAEHBIX BOZ U PACCOAOB, a TaKzke BOJ, COzep-
2KalUX TOKCHYHbIE BEIleCTBa, MOKeT ObITh I1POU3Be-
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ZeH B HCKAIOYHTEABHBIX CAy4YasX 10 COTAACOBAHHIO
C opraHaMH TOCCaHHAaZ30pa M TOCYZapCTBEHHbIMH
OpraHaMH IO OXpaHe IPHPOZbI.

Odvermut yeovnoit npomvauennocmu. Me-
PONPUATHUA TIPOTHB IIOATOIIAEHHA BKAIOYAIOT MEPbI,
HarpaBAeHHble Ha 60pbOy € BOZONPUTOKAMH K Trop-
HbIM BbIpab0oTKaM (rOpHBIH BOZOOTAMB), H MePOIIPHS-
THsl TIPOTHB TIOJATOIAEHHsI TEPPUTOPHH, BbISBAHHOTO
HapYIIEHUEM €CTECTBEHHOTO PE?KUMA 110JI3€MHbIX BOZ.

K nepgoii rpynne otnocsiTes un:senepHbie Mepo-
MPUATHS 110 3allMTe IIAXT, KapbepoB H Topdopaspa-
60TOK OT 06BOZHEHHS C IIPUMEHEHHEM TPaZULHMOHHbIX
TEXHOAOTHH OCYIIMTEAbHBIX PAGOT: TOPH3OHTAAbHBIA
¥ BEPTHUKAAbHBIH JIPEHAKH, IPOTHBO(PUAbTPALIHOH-
Hble 3aBeChl, KOAbMATHPOBAHHE 30H MOBbIIIEHHOH
TPELMHOBATOCTH, OTBOJ PEKH 3a IPEAEAbl TOPHOrO
OTBOJZA HAM CIIPSIMAEHHsI PyCAA BOJOTOKOB H ZP.

Ko Bropoit rpymmne otHocsiTcs meponpusTus,
rnpeAynpe:sAaimlde 1 yMeHbIIaloLHe IIPOCaZKH 3eM-
HOU MOBEPXHOCTH B pPE3yAbTaTe MOJ3EMHBbIX PAbOT
U [IOJTOIIAEHHE TEPPUTOPHH BCAEACTBHE cOHpoOca Ha 110~
BEPXHOCTb KapbepHbIX, IIAXTHbIX U TEXHHYECKHX BOJ:

obopysoBaHHe OOBOJHBIX U I€PEXBAThIBAIOIINX
KaHaAOB,;

[OBEPXHOCTHBIH T'OPU30HTAABHBIN JIPEHAK;

BEPTHUKAAbHbIH TAYOMHHBIH JpeHa:k U Oappak-

HbI€ 3aBEChI;

CTPOUTEABCTBO ITOTAOIIAIOIINX CKBaXKMH H KO-
AOZLEB;

COOpPYy2KE€HHE BOJO3aLIUTHDBIX ZI,aM6;

IMOBDbIIIEHHE ITOBEPXHOCTH aenpeccnﬁ IIyTEM 3a-

CBIIIKH HX BCKPBIINIHbIMH IIOPOJAMH;

[PUMEHEHHE TOPHO-TEXHUYECKUX MEPOIPUSITHH
[0 TIPEJOTBPAILEHHIO TIPOCAZOK 3€MHOU MTOBEPXHOCTH
HAM YMeHbIIEHHIO UX 10 GesomacHbIX rpezeros (oc-
TaBAEHHE LEAMKOB YIAsl, CAQHLA; IOAHAs 3aKAaJKa
BbIPa6OTAHHOTO TIPOCTPAHCTBA); MPHUMEHEHHe TeXHO-
AOTHH OYHCTHBIX pabOT C KOPOTKUMH 3a005IMH U Jp.;

pallMOHaAbHOE pasMellleHHe IPYA0B, BOJOEMOB,
[IIAAMOOTCTOMHHKOB, YTOObI B CAyYae aBapuH KHJ-
KOCTb He Yrpozkaaa 3aTOIIAeHHeM IIpeJIPHSITHIO, Ha-
CEAEHHDbIM IIyHKTaM, CEAbCKOXO3SINCTBEHHBIM H AeC-
HBIM YTOZbsIM;

palMOHAAbHOE pa3MellleHHe Ha MEeCTHOCTH OT-
BaAOB I0POJ, IO3BOAsIOIIEe H30exaTb MOSBACHHUS
10 KOHTYPy OTBaAa 30H MOBBIIIEHHON 0OBOAHEHHOCTH;
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COOpY?KEHHE YCTPOUCTB AAsl TIPOIYCKA ApeHazK-~
HbIX U [1aBOZIKOBDBIX BOJ IPH pa3MeEILeHHH F'OPHBIX OT-
BaAOB B AOTaX, MEPEAHBAHHH €CTECTBEHHbIX BOJOTO-
KOB Ha paBHHHE ((PUABTPYIOIIME HAachIIH, TPYObI,
ZipeHazKHble KaHaBbl C (PUABTPAMH H Jp.);

CBOEBpEMeHHbIﬁ PEMOHT BOAOBOJOB;

pa3paboTKa IMPOrpaMMbl MEPOIPHATHA Ha CAy-

Yall aBapUHUHBIX CHUTYaLMH;

OpraHru3allkusg II0OCTOB KOHTPOAA 3a pPEKHUMOM
IIOZ3€MHbIX BOJ.

C noasemHO# 106bI4eH YIAsl U CAQHIIEB CBSI3aHbI
HAPYIIEHUs] COCTOSIHUSI MACCUBOB TOPHBIX MIOPOJ, pac-
KPbITHE €CTECTBEHHbIX TPEIIUH U JOTIOAHUTEABHOE
TPEIIMHO06Pa30BaHKe, (POPMUPOBAHUE MIPOTHOOB 3€M-
HOM ToBepXHOCTH, MpoBaAbl, Boponku. Ocazka Teppu-
TOPHH CTAaHOBHUTCsI TIPUYMHON 3PO3HOHHBIX IIPOLIECCOB,
CMbIBa IIAOZOPOJHOIO CAOsl, TOSIBAEHHSI OIIOA3HEH,
paspyIIeHUH 34aHUH U HHKEHEPHBIX KOMMYHHKALIUH.

BamuTa reoAOrHYecKol Cpesbl OT BAUSHHS IOp-
HbIX pabor zoAzkHA obecrieyuBaThb ee CTAOMABHOCTD
U 3a TIpeJieAaMH TOPHOTO 0TBoAA. K uncAy samuTHBIX

MEPOIIPUSITHH OTHOCSITCSI:

paIMOHAABHOE PACIIOAOKEHHE OYUCTHBIX BbIpa-
60TOK, obecrieynBarolee Ha 3eMHOH [TOBEPXHOCTH Ha-
UMeHbIIHe Ze)OpMalluy;

YJaCTU4YHasA OTpa6OTKa YrOAbHbBIX IIAACTOB;
3aKAaZlKa BpraGOTaHHOFO IIPOCTPAHCTBA,
OCTaBA€HHE ITPEJOXPAHUTEADHDBIX LEAHKOB;

OpPraHM3alusi KOHTPOABHBIX HHCTPYMEHTAABHBIX
HaOAIOZIEHHH 3a COCTOSIHHEM 3€MHOH [OBEPXHOCTH
U KOHCTPYKUMSIMH B paloHe IM0APabOTKY;

3amiuTta OObeKTa OT OIaCHbIX T'eOAOTHYeCKHX
[IPOLIECCOB € TIOMOIIbIO MEPOIIPUSITHH, MOBBIIIAIOIINX
YCTOMYHMBOCTb COOPY2KEHUH, B TOM YHCAE IPYHTOB OC-
HOBaHHA.

TpeboBanus k npousBoaCTBY PabOT B YrOAbHOM
MIPOMDILIIAEHHOCTH, HallpaBA€HHble Ha YMeHbIlIeHHEe
3arpsiI3BHEHUS] TEOAOTHYECKOH CpPeJbl, BaKAIOUYAKOTCS
B CAEZYIOLIEeM:

npu pas3paboTKe MECTOPOKIAEHUH HEOOXO0ZUMO
COKpAILaTh 06beMbI CTOYHBIX BOJ, YMEHDIIIATb I1OCTY-

IA€HHE B HUX BPEJHDbIX BEILIECTB;

LIAXTHbIE BOZJbI JAOA2KHbI MAaKCUMAaAbHO HCITOAb-
30BaThbCsi B CHCTeMe OOOPOTHOrO BOZAOCHAOKEHHUs
APYTHX TIPOM3BOJCTB; COPOC MX JOIMYCKAETCS] TOABKO
nocae 3(P@MEKTHBHOU OYUCTKH;

Ton I. Esponelickas uacnip

3aIPEIAeTCs CIYCK XO3SHCTBEHHO-(EeKaAbHbIX
U NPOU3BOJCTBEHHDbIX CTOYHBIX BOJ B IOIAOLLIAIOIIHE
koroaupl. Cryck c6pocHBIX Boz U3 060POTHBIX CHC-
TeM BOZAOCHA02eHHsI AOIYyCKAeTCss TOAbKO B IIPOU3-
BOZICTBEHHYIO KaHAAM3ALMIO MPOMbIIIAEHHOIO TIpes-
MPHUATHS;

HE AOIIyCKaeTCs 06'b€LI,I/IH€HI/IC CTOKOB, IIPH KOTO~
POM MOT'yT INPOUCXOAHUTb XHMHYECKHE PEAKUIHH C 06-
pPa30BaHUEM HOBDBIX TOKCHYHbIX BE€LIECTB (CepOBOﬂ,O-
pon u 1p.);

IIaXTHbI€ BOZAbI CAEAYET OYHIIATb OT B3BEILIEH~
HBIX BellleCTB, HE(PTEIIPOAYKTOB, (DEHOAOB, KOAryAsiH-

TOB, COAEH U yYMeHbIIaTb HX KHCAOTHOCTb;

9(P(PEeKTUBHbIMH CII0CODAMH CHHZKEHHs] 3arpsis-
HeHHsl BOZHDIX 0ObEKTOB SBAAIOTCS: OCBETAEHHE Iax-
THBIX BOZ B BOZOCOOPHHKAX, PUAbTPALUS BOJbI B BbI-
paboTaHHOM MPOCTPAHCTBE, MeXaHH4YecKas, (PU3HKO-
XMMHYecKasd M 6GaKTepHOAOTHYeCKas OYHCTKAa CTOY-
HbIX BOJ, Ha OYHCTHBIX COOPYKEHHAX;

ZASL 3aLUUTbl TOZ3€MHBIX BOJ OT 3arps3HEHHs
MIPOJAYKTaMH, IOCTYNAIOIIHUMH U3 OTBAAOB C AHBHE-
BbIMH M TaAbIMH BOJAaMH, U3 IIAAaMOHAKOIIUTEAEH
06oraTUTEABHBIX (PAOPHUK, MPYA0B-OCBETAUTEAEH, TIPO-
BOZMTCSl TILATEAbHasi HU30ASLMS DTUX HCTOYHHKOB
3arpsA3HEHMs]; COOPYZKAIOTCS IIPOTHBO(PHABTPALIMOH-
Hble DKPaHbl B OCHOBAHHUH XPaHHUAHMIL, s1pe H OTKOCaX
OrpazKJarmIuux Aamo;

Ha TPEANPUSITUSIX, PACIIOAOKEHHBIX B CEBEPHDIX
paNoHAX, CTPOSITCS 3aKPBITbIE OYUCTHDBIE COOPYKEHHUST;

pasMelleHre (PUAbTPYIOILUX HAKOIIUTEAEH Bpes-
HbBIX OTXO/IOB ZIOA?KHO YYHUTBIBATb IIPUPOJHYIO 3alllU-
[IEHHOCTb TOA3EMHbIX BOJ, OCOOEHHO HX MECTOPOK-
ZIIeHUH;

MPOU3BOAUTEABDHOCTDb OYHCTHDbIX COOpy}KeHI/Iﬁ JOA~
:KHa ObITb pacCyuTaHa Ha YBEAHYEHHE MOLIHOCTH
IIaXTbl HAH €€ BOA,OO6PU\hHOCTI/I B T€4Y€HHE PACYETHO~
ro CpOKa 3KCIIAyaTallhH;

IIPOEKTbI OYHCTHBIX COOPYKEHHH CTOYHBIX BOJ
IIaXT U KapbepoB JOAXKHbI coAepxiaTb 060CHOBaHHE
1IeAec006pa3HOCTH IIPUMEHEHHs] KOATyASIHTOB H (DAO-
KYASIHTOB;

JASl CHM2KEHHS arpecCHBHOTO JeHCTBHS IIaXT-
HbIX U KapbepHbIX BOJ C COZEPKaHHEM CYAb(ATOB
> 500 mr/am>, kucabix oz (pH < 5) u muneparu-
30BaHHBIX C COAECOZep:KaHMeM > 3 r/am> mpu
CTPOMTEABCTBE OYHCTHBIX COOPY2KEHHH, 3aIluTe
OT KOPPO3HH METAAAMYECKHX KOHCTPYKLHH LIeAeco-

06pa3HO HCIIOAb30BATb CYAb(ATOCTOHKHH LEMEHT
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U TMOPTAQHALIEMEHT CO CIELHAABHOH 3alUTOH
U3 SIOKCHAHBIX CMOA, KaMEHHOYTOABHOTO AaKa,
MOAMMEPHDbIX U APYTHX MaTePHAAOB;

KHCABIE CyAb(aTHbIE IIAaXTHbIE BOJbI HeleTpa}\I/I-
3YIOTCA H3BECTKOBbIM MOAOKOM, o6pa3y101g1/1i71c;1 Ipu
9TOM THIIC BbIIaZa€T B OCaJOK H AE€rKO YZAAANIETCs

HU3 CTOYHbIX BOJ,

B0/I03a00pHbIE COOPY:KEHUSI B paHoHe TOP(RO-
pas3pabOTOK CTPOSITCS C COIMYTCTBYIOIIMMH CTaHLIUSIMH
[0 YZAAEHHIO KeAe3a;

BbIPDAaOOTKH, BBIIIOAHHBIIME CBOE HasHadeHHe,
ZJOAXKHDBI OBITb AMKBHZHPOBAHbI U TEPPUTOPHH pe-
KYAbTHBHPOBAHBDI.

Obvermot snepeemuru. OcHoBHbIE MepOIIpU-
ATHS. BKAIOYAIOT:

repexoz, OT TPAaJULIMOHHDBIX CIIOCOOOB CAKHTaHMs
TOIIAMBA K HCIIOAb30BAaHHIO HOBBIX TOINOYHBIX YCT-
POWCTB, BHEAPEHHE IAPOTras’OBbIX U asoTypOUHHDBIX
YCTaHOBOK C BHYTPULIMKAOBOH rasu()MKALMEH YIAsl;

COKpaIlleHHe BbIOPOCOB KUCAOTHBIX Ia30B U BpeJi-
HBbIX CTOKOB;

BHEJPEHHE DKOAOTHYECKH YHCTBIX METOZOB PO~
u3BOZCTBa dHeprud (COAHEYHOH, reoTepMaAbHOH,
BETPOBOH, 6HOMACChI, @ TaKzKe HU3KOMOTEHIIHAAbHbIX
HCTOYHHKOB ).

Heratusnoe BoszeficTBHe TEMAOBBIX dAEKTPO-
CTaHIMH Ha PE:KUM IO 3eMHbIX BOJ MPOSABASETCH AO-
KaAbHO B 30HE BAMSAHMS BOJOEMOB — OXAaZHTEACH
1 HakomuTeAel ApeHazkubix BoA. B cayuae 'DC moa-
TOIAEHHE, CBSI3aHHOE C MOJNOPOM BOAOXPaHUAUILIAMU
TM0J3€MHbIX BOJ, HMEET PEerHMOHAAbHBIN JOATOBPEMEH-
HBIA XapakTep.

K meponpusTisiv, ymMeHbIIAIOIIEM [OTEPH OT HOZ-
TOIAEHHUSI TePPUTOPHE U coopyzsenHit, B caydae | DC

OTHOCHATCA:

pasMelleHHe OXAAAUTEAbHBIX IIPY0B, BOLOEMOB,
IIAAaMOOTCTOMHHKOB TaKUM 00pasoM, 4ToObl aBapuH-
Hble pPacTeKaHMs KUJKOCTH He BbI3bIBaAM KPHUTHYEC-
KOTO IOBBIIIEHHS] YPOBHS I'PYHTOBDBIX BOJ; IPU HEOO-
XOAMMOCTH COOPY2KAIOTCsl IPOTHBO(MUABTPALIMOHHDIE
9KpaHbI;

KOHTPOAb 32 TEXHHYECKHM COCTOSIHHEM W CBOeE-
BPEMEHHBIH PEMOHT BOJOBOJOB;

OpraHv3alysi MOHUTOPHHIA ITOA3EMHBIX BOZJ, Ha y4da~
CTKaxX HHMHUAbBTPALIMOHHbBIX IOTEPh H3 BOZOEMOB;

paspaboTKa MPOrpaMmbl aBaPUHHBIX MEPOIIPH-

SATHH.
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K npeaynpeaurerpupiM mMepam, 1o3BoAsIOIIMM
YMEHBILIUTb IIOTEPH OT 3aTOIIAEHHS], IOJTOIIAEHHUS
U nepepaboTKH OeperoB BOZOXPAHUAMIL, OTHOCHUTCS
TILATEAbHBIH BbI6OP MMOAMNOPHBIX OTMETOK U MECTOIIO-

AOZKEHHS IIAOTHH.

K ocnoBubIM BHZAM nH:KeHepHOH 3aIIUTHI Tep-
PUTOPHH, NPHAETAIOIINX K BOJOXPAHHAMILAM, OTHO-

CATCA:

06BaAOBaHHE TEPPUTOPHH C OPraHU3ALMER OTBO-
Za MOBEPXHOCTHDIX BOZ;

CO3ZaHHE ITPOTUBOIIAaBOAKOBDIX ZlaM6;

YKpeIrAeHHe eCTeCTBEHHbIX OeperoB M OTKOCOB
3€EMASIHBIX COOPY:KEHHH;

YCTPOHCTBO BOAHOAOMOB;

HaMbIB 6eperoB ¢ yKpernAeHHeM OTKOCOB;
ZpeHax TOJTOMASIEMbIX TEPPUTOPHUH;
[IAQHHPOBKa JHa BOJOXPaHUAHIL;

MEPOTIPHUATHsL 110 3aIUTe OGDEKTOB OT M0A3EM-
HbIX BoZ (THAPOMBOAAIMS, BOZOTIOHHKEHHE, BOZOOT-
BeJleHue U ap.);

pPeryAHpOBaHHE peKUMa YPOBHS BOJOXPAHHUAHMILA;

(PYHKIHOHHPOBaHHE MOHHUTOPHHIA I10/3€MHbIX
BOJ, Ha y4aCTKaX PasBHUTHS HX IOAINOPA.

[1pu crpoureanctee 'DC gorxubr 6BITH TIpE-
ZyCMOTPEHbl MEPOIPUATHS B IIpefeAaX THAPOY3AA
U B 30HE BOJOXPAHHAHILA, MPEAYIPe:xKAAIoIIne pas-
BUTHe abpasuu, OIOABHEH, KapCTOBO~CY(P(O3HOHHbIX
u apyrux IITL

MeponpusiTist IPOTHB 3arpsisHEHUsT FEOAOTHYEC-
Koit cpezpl Ha mpommromazkax | DC M KoTeAbHbIX
BKAIOYAIOT TIPeOTBPAIlleHHe yTedeK U3 BOZOHECYIIHX
COOPY:KEHHH, HB0MILIHIO 30A00TBAAOB.

Ilpednpuamua mawunocmpoenua TIRa.
B cocras meponpusiTHil mo mnpezgynpexaeHHo Moz -
TOIAEHHS] TEPPUTOPHUH U COOPYKEHHH BXOZST:

KOHTPOADb 3a COCTOsSIHHEM CHCTEM BOJIOCHa02xKe -
HUA U BOJAOOTBEJAECHUSA,

YCTPOHCTBO AMBHEBOTO H I1aBOJKOBOTO CTOKOB,
ZPEHA?KHBIX CHCTEM, MOTAOLIAMIINX KOAOZLEB; 00BaAO-
BaHHe HaKOITUTEAEH U Pe3epBYapOB CTOMHBIX BOJ; IO/~
ChITIKA TEPPUTOPHUH; CO3/IAHHE TH/PABAMYECKHX 3aBEC;

opraHMsalys U NpPOBeJeHHe MOHHTOPHHIA IPYyH-

TOBBIX BOJ,.

9kozeonoeus. Poccuu
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4.3. OBBEKTDBI SKCTIAYATALIMH
MECTOPOMAEHHWHN TTOA3SEMHDBIX
BO/

[ Toasemnbie Bozb! TeCHO CBABaHbI CO BCeMH KOM-
[IOHEHTAMH TEOAOTMYECKOW U OKPY2KAIoIIeH CpeJpl.
OKCHAyaTalysi MOA3eMHbIX BOJ MHOTOYMCAEHHbIMH
BOZ03a00PHBIMH COOPY?KEHUSIMH HE TOABKO IIPUBOJUT
K M3MEHEHHUIO H/POTEOAOTHIECKHX YCAOBHH OT/EABHBIX
PErHOHOB, HO MU OKa3bIBaeT CYILIECTBEHHOE BAHSIHHE
Ha M3MeHeHMe MX MpupoaHoi obcranosku |85, 86].

K ocHOBHBIM MocAeACTBHAM 3KCIAYaTalUM TOJ -
3eMHbIX BOJI, CBSI3aHHBIM CO CHHUKEHHEM YPOBHS B K-
CIIAyaTHPYEeMOM BOJOHOCHOM TOPH3OHTE, OTHOCATCH:

U3MEHeHHe pekuMa M HaraHca MOA3EMHBbIX BOJ
DKCIIAYaTHPYEMbIX U CMEZKHBIX BOJOHOCHDBIX TOPH30H-
TOB, (POPMHPOBAHHE OOUIMPHBIX BOPOHOK ZEIPECCHH,
H3MEHEHHE HaAlIPpAaBA€HHs JBHKEHHsS IIOJ3€MHOIO II0-
TOKa, IpeBpaileHre obiacTed pasrpy3Kd B 06AacTH
NUTaHus, (POPMUPOBAHUE HOBBIX 0OAACTEH PasrpysKH
BO/I, UBMEHEHHE KayeCTBa U CBOUCTB 10|36 MHbIX BOJ;

CHIZKEHHE YPOBHsS IPYHTOBBIX BOJ M CBsI3aHHbIE
C OTUM HU3MEHEHHs] AaH/IIA(THBIX YCAOBHH, HEPEIKO
COIPOBOzKaeMble YTHETEHHEM U THOEAbIO PaCTHTEAb-
HOCTH, IepeOCyIlleHHEM CEAbCKOXO3SHCTBEHHbIX 3e-
MeAb H3-3a H3MEHEHHs] BAA:XKHOCTH B 30HE adpaluu
¥ TIOYBOrpyHTaX. IJTH IPOLECChl MOTYT MPUBOAUTD
K MCYe3HOBEHHIO OOAOT, OCYIIEHHIO KOAOALIEB, COKPa-
menmnio poguukooro croka. C zpyro#l cropowsr,
CHMzKEHHe YPOBHsI I'PYHTOBBIX BOJ, CIIOCOOCTBYET YCH-
AEHHIO IIUTaHUsI IT03€MHBIX BOZ B pe3yAbTaTe COKpa-
IIeHHUsT UCITAPEHHsI C UX YPOBHsI, TIO3BOASIET YAYULIUTD

JPEHAKHDbIA dQ@PEKT IPH MEAHOPALUH, YMEHbIIUTb
BOZIOTIDUTOKH B TOPHbIE BbIPAOOTKH IIpH paspaboTke
MECTOPOK/IEHUH TIOAE3HBIX HCKOINAEMBbIX;

YMEHBIIIEHHE U JjazKe [EPUOAUIECKOe MIPeKpalle-
HHE CTOKA MaAbIX pPeK 3a CYeT COKPAILEHHs] eCTeCT-
BEHHOH pAasrpysKH W H3bSITHs YaCTH TPAH3UTHOIO
CTOKa, oOMeAeHHe 03ep;

[pocazKa 3eMHOH MOBEPXHOCTH, CBsI3aHHAs C PO~
LeccaMy BTOPUYHOH KOHCOAHZIALIMK OCYLIEHHBIX TI0PO/JI;

HMHTEHCH(HKALUSA KapCTOBO-CYy(P@O3HOHHDIX IIPO-
LIECCOB, H3MEHEHHEe (PUABTPALIMOHHDBIX M EMKOCTHBIX
CBOHCTB BOJOBMEIIAIOIINX MOPOJ.

Ipecuvie nodzemnvie 6odvt. Vs Becex tumos
[O/3€MHBIX BOJ HAaHOOAee CYLIECTBEHHOE BAHSIHHE
Ha M3MEHEHHE TEeONOTHYECKOH U OKPY?KAIOIIEH IIPH-
POAHOU CPeAbl OKA3bIBAET IKCIIAYyaTALHsl OTHOCH-
TEABHO HETAYOOKO 3aAETaIOIIMX TIPECHBIX [0/36MHbIX
BOZ; MaciuTabbl BAUSHHS OIPEJEASIOTCS BEAMYMHAMH
BOZ0OTGOpPA U €r0 PACIpesieAeHHEM B IIPOCTPAHCTBE.

[lo aammbIM rocyzapcTBeHHOro ydeTa MHUTbEBbIX
U TeXHHYeCKHX II0Z3eMHbIX BOZ HX obmuid oT60p
B 1993 r. B Poccuitckoii (Deaeparyu coctaBasia
43,2 man M3/ cyr, us kotopbix okoro 6,1 Man M2 /cyT
MPUXOJUTCS Ha MIAXTHBIA U KapbepHbIA BOZOOTAHBBI
npu paspaboTKe MeCTOPOKAEHHH MOAe3HBIX HCKO-
naembix. B oTpacasx xossiicTBa cTpaHbl HCIIOAB3Y -
ercsi 37,2 man M3/cyT [I0A3eMHbIX BOZ U OKOAO
6,0 MaH M3/ cyT cOpachIBaeTCs B THAPOrpa@HIECKYIO
cetb. Jlauubie 06 oT6OpPe M MCIIOAB3OBAHHH T10Z3€M-
HbIX BoA B eBporeiickoit wactu P mnpusezenbi
B Taba. 4.5.

Tabauna 4.5

OTGOp H HCIIOAb30OBaHHE IIPECHbIX IIOJA3€MHbIX BOJ B eBponef«icxof«i YacTH

Poccuiickoii Wegepamnn B 1994 r., man m3/cyr [168]

Ot6op 110 BU/IaM UCIOJIb30BAHNUS TI0/I3MHDBIX BOJL
IKOHOMUYCCKHIA Cymmapmbrit 0T60p
paiton MOABEeMHBIX BOJ[ | XO3SHCTBEHHO-TIUTHE- TEXHUYECKOEe opolleHne 3eMeJIb Beero
Boe BojgocHaOKeHue | BojgocHabGkeHue | 1 0OBOJHEHUE [1ACTOUII]

CeBepHbIii 1,03 0,36 0,15 - 0,51
CeBepo-3ara/iHbiii 1,16 0,63 0,28 - 0,91
IentpaapHbrii 8,70 7,05 0,90 0,03 7,98
Bouro-Barckuit 2,66 2,26 0,36 - 2,62
IenrpaabHo-UepHO3eMHbBII 5,03 4,02 0,72 0,02 4,76
TToBosxCcKMit 4,13 3,08 0,86 0,12 4,06
Cesepo-Kaskasckuii 5,12 4,04 0,52 0,09 4,65
Ypanbeknit 7,27 4,57 0,77 0,08 5,42
Bcero 35,10 26,01 4,56 0,34 30,91
Ton I. Esponelickas uacnip 147
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Hau6oree kpymubIME MOTPe6UTEAIMH MHTHEBBIX
T0Z3eMHBIX BOJ SBASIOTCA KOMMYHAABHOE M CEAbCKOE
xossiicTBa, ucroabsytomue 22,4 man m>/cyr. Oc-
TAAbDHO€ KOAHMYECTBO IIOZA3€MHDbIX BOJ HAET HAa TEXHH~
geckoe BogocHab:xenue (5,4 man M>/cyT), opomenue
semeAb u o6Boguenne nacr6um (0,2 man M /cyr).

Zonrst moazemubIx Bog B 061eM 6ararce XO35HCT-
BEHHO-TIHTbeBOro BozlocHabxxennsi coctaBaser 45 Y.
[To umerowmmcst zannpiv 6oaee 60 % ropozos u mo-
CEAKOB TOPO/ICKOTO THIIA YAOBAETBOPSIOT CBOH MO~
TPeBHOCTH B MHTbEBOH BOZE 3a CYET MOZ3eMHbIX BOJ,
20 % umeror cMelaHHbIe HCTOYHHKM BOZOCHAGe-
Husi. B ceAbckolt MeCTHOCTH Ha ZIOAIO ITOZ3eMHBIX BOZ,
npuxogutcst 80-85 %. Mocksa, Cankr-ITerep6ypr
U PAJL APYTHX KPYIHBIX TOPOZIOB Y/IOBAETBOPSIOT CBOU
OrpOMHbIE TIOTPEGHOCTH 3a CYET MOBEPXHOCTHBIX BOJ.

Or6op mnoz3eMHBIX BOZ H HX HCIIOAb30BaHHE
pacrpeZIeAIOTCs HePaBHOMEPHO: OHH MaKCHMAaAbHbI
B [lentparbnom, ¥Yparbckom u Cesepo-Kaskasckom
SKOHOMHYECKHX padoHax u munuMarbhbl B Cesep-
uom, Cepepo-3anaguom paitonax u Kaiununrpazc-
KOH 06AacTH.

Hauboapmmuii pacxos moaseMHbIX BOZ COCTaB-
aster, MAH M°/cyT: B MockoBckoit obaactu — 3,5,
Kpacnogapckom kpae — ~2,0, Damxoprocrane —
1,6, Open6yprekoit, Tyanckoit 1 Camapckoit obrac-
tax — npumepro 1o 1,0 Man M>/cyT B Kaxkz0#.

['Ipecbie nozzeMubIe BOAbI HCIOAb3YIOTCA IAAB-
HbIM 06pa30M Al XO3SIHCTBEHHO-IUTHEBOTO BOJOC-
Hab:xenns. KoMmyHaAbHOE U CEABCKOXO3SHCTBEHHOE
BOZOCHA62KEHHE TIOAHOCTBIO MAH TIOYTH IIOAHOCTBIO
(60ree 90 %) obecnieunBaeTcst oA3eMHBIME BOZAMH
B Opaosckoii, Cmoaenckoit, Tyanckoii, Bearopoac-
xoit, Bopomne:xckoit, Kypcko#t, Aunenxoii, Tam60sc-
xoii, Openbyprckoit obractsax, Kpacrozapckom
kpae, Pecriybaukax Azpires, Mopaosus u Cesepuas
Ocerns.

Ouenb cAab0 HCMOAB3YIOTCA MOZA3eMHbIE BOZbI
AAd BojocHab:keHusi Hacerenus B Kapeamn, Myp-
maHnckol, Boaoroackoii, Hosropoackoit, fApocaasc-
xoit 1 AcTpaxaHcKoll o6AacTAX.

YBeaudenue oT60pa M HCMOAB30OBAHHS MO/I3EM-
ubix Boa B Poccun mpoucxoauro ¢ cepeaunnr H0-x
a0 Havara 90-x rr. XX B. u conpoBoxgarOCh KOH-
ueHTpauueil Bogoor6opa (yBeAnueHHEM 0T60pa BOZDI
C eJMHMUIbI NAOIIAZM). SHAYHTEABHO MOBBICHAOCH
YHCAO KPYIHBbIX LIEHTPAAH30BaHHBIX BOZ03a60pOB,
Ae6UTbI KOTOPBIX COCTABASIIOT JIECATKHM, a MHOTZA
M COTHM ThICSY KyOHHECKHX METPOB B CyTKH. Peskoe
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yBeAHYeHHe OTOOpa IMHUTbEBbIX W TEXHUYECKHX I0J-
3eMHbIX BOJ, M €r0 KOHLEHTPAUHUs IMpeAorpeAeAHAH
HEoOXOZMMOCTb M3Y4YeHHs] U OLIEHKH U3MEHEHUs IpH-
pozuoil (B TOM HYHCAE TEOAOTHYECKOH) cpeabl 0
BAMSHHEM 3THX (DAaKTOPOB.

OcranoBumcss Ha BAMSHMM SKCIIAYaTallUH TOJ-
3eMHBIX BOJ Ha JPYrde KOMIIOHEHTbI TeOAOTHYeCKOH
u okpy:awomed cpeabt. |lposBrenus u macirraboi
MOCAE/ICTBUA BOZIOOTOOPA OIPEEASIOTCSl CHELU(PUKON
reoAOT0-THZPOTeOAOTHYEeCKUX yeAoBul [57, 225].

Bausinue om6opa npecHblX NoASeMHbIX B0J
Ha NOBEPXHOCIMHbIL CIMOK TIPOSIBASIETCSI B YCAOBHSIX,
XapaKTePU3YIOIIUXCS HAAMYHEM TMPSIMOH TH/IPABAU-
YECKOU CBSI3H IOZ3€MHBIX U IOBEPXHOCTHBIX BOJ,.
[lpu atom skcmayaTaums, Kak MPaBHAO, TIPUBOAWT
K yMeHblIeHHIo nosepxHocTHoro crtoka. Oaxako mo-
I'yT HabAIOZATbCsI CAy4YaH, KOrZa B Ipolecce dKCIIAya-
TALMK TIOBEPXHOCTHBIA CTOK He TOABKO HE yMeHbIIa-
€TCsl, HO U 3a CYeT BO3BPATHBIX BOJ HECKOABKO yBe-
AMYHBaETCs.

[Iposeaennnie 8 80-x rr. crenmarbubie uccae-
ZoBaHUsA 6acCefHOB MaAbIX peK, B TOM YHCAE HEroc-
peCTBEeHHbIE HAGAIOZEHHS] 3a TOBEPXHOCTHBIM CTO-
KOM B paHOHax OT60pa I0Z3eMHBIX BOJ, NOKAa3aAH,
4TO B GOABIIMHCTBE PAalOHOB CYIECTBEHHBIX H3MEHe-
HHUH PEYHOTO CTOKA He TIPOMCXOJUT. JTO 0ObsICHAETCS
HECKOABKHMH 06cTosATeAbcTBaMH. Bo-mepBbix, Bozo-
HOCHbIe TOPH3OHTBI 06AAZalOT 3HAYHTEABHOH pery-
AHPYIOIIEH eMKOCTbIO, OCOGEHHO B CAydasX, KOrza
SKCIIAYaTHPYEMbIH BOJOHOCHBIH TOPHU3OHT OTZEACH
oT pexu “6ydepHbIM’ BOJOHOCHBIM FOPUBOHTOM, He-
MOCPEACTBEHHO CBSI3aHHBIM C TOBEPXHOCTHBIM BOJO-
tokoM. | Ipu 3HaunTeAbHOM paccTosHMM BOZ03a60pOB
OT pekH OT6Op TMOA3EMHBIX BOJ MO2KeT CKa3aTbCs
TOABKO dYepes TOZbl MOCAE HadaAa dDKCIIAyaTaLlHH
U TIPUBECTH K M3MEHEHHIO, YTO O4eHb BazKHO, HE Me-
»KEHHOT0, a 06ILIero cToka. B aTux cayyasx skcraya-
Talysl TO3eMHbIX BOJ B OIPEJAEAHHOH CTEIeHH HT-
paeT POAb PEryAATOpa MaBOAKOBOTO CTOKA, KOTOPDIH
HZeT Ha BOCIIOAHEHHE CHH3HBIIHXCS B Me:KeHHbIH I1e-

pHUoA €MKOCTHBIX 3allaCOB IIOA3E€MHDbIX BOJ.

Bo-BTopHBIX, BO MHOTHX palioHax zazke TyMHIHOH
30HBI CYIECTBEHHAs YaCTb MO/3EMHBIX BOJ B €CTECT-
BEHHDbIX YCAOBHSIX pasTpy:saAach He B PEKy, a IyTeM
HCIapeHHsl C WX YPOBHSI NIPH HETAYOOKOM 3aAeraHuu
nozsemubix Bog. CHi:keHHe ypoBHS TpH DKCIIAya-
TalMM TIPUBOJUT K COKPAILEHHIO HCIAPEHHUs, 9TO
YMEHDBILIAET BAUSHHE OTGOPA Ha TIOBEPXHOCTHBIA CTOK.
U, nakownen, c6poc Boz B peKy rmocae UX HUCIOAb30Ba-
HHUSI BO MHOTHX CAy4Yasix IPOMCXOZHUT Ha TeX Ke ydac-
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TKax peKH, 4To U ux or6op. B »aTHX cAyuasx, ecan
B (DOPMHPOBAHHH BO3BPATHbIX BOJ IPUHHMAIOT y4ac-
THe MOJ3eMHble BOJbl, B €CTECTBEHHbIX YCAOBHSAX
He pasrpyzKaBIIHeCs: B PEKy, MOKET IIPOMBOHTH yBe-
AMYEHHEe TOBEPXHOCTHOIO CTOKa.

HMmerormuecs: aanubie mokasbiBaloT, YTO HECMOT-
psl Ha yKasaHHble OOCTOSITEABCTBA B psi/ie PAHOHOB
HaOAIOZlaeTCcsl yMeHblleHHe U 00IIero, ¥ MexeHHOro
MOBEPXHOCTHBIX CTOKOB.

Ecan skcnayaTauusi moaseMHbIX BOZ TPOHMCXO-
JUT B YCAOBHSIX TH/PAaBAHYECKOH CBsISH I10/3€MHbIX
U IOBEPXHOCTHBIX BOJ, HO PacXo/, MOBEPXHOCTHOrO
BOZOTOKA B JECATKH M COTHH pas IIpeBbIIaeT AeOUT
B0Z03a00POB, 3TO YMeHbIIIeHHe 0ObIYHO He HUMeeT Cy-
IIeCTBEHHOTO 3HaueHHsl. Doaee cepbesHbIM (PaKTOPOM
SIBASIETCS KCIIAyaTalMsl IOZ3€MHbIX BOJ, OCOOEHHO
[IePBOr0 OT IIOBEPXHOCTH BOJOHOCHOTO TOPHU30HTA
B JOAMHAX MaAbIX peK, I'Ze B pesyAbTaTe oTOopa Moz-
3€MHbIX BOJ| MO:KET [IPOUBOUTH CYILECTBEHHOE YMEHb-
IIIEHHe MAH Jazke IpeKpalleHHe MeKeHHOIo CTOKa.

Hccreaosanus, nposeaennnie ['TH 8 Mockos-
CKOM pervoHe, MOKa3aAH CHIKEHHE MeKeHHOTO CTOKa
marbix pek Aycsirka, Konoua, Mckona na 35-60 %.
Ha 10-30 % ymenbumacs crok pek Mocksa (B Bep-
xoBbsix), Hapa, Nomnacus, [laxpa, Jecna. Ortmeua-
eTcsl yBeAMYEHHEe IIOBEPXHOCTHOTO CTOKAa Ha peKax
Bops, Beas, Kassbma (mmxe Horuncka). ¥Ycranos-
AGHO CHIKeHHe cpezHerozoBbix pacxozoB p.Cefim
B paione Kypcka, yMeHbIenue mopepxHocTHOro cTo-
ka pek Ockonr u Ockoren B KMA, uyro cpsasano
HE TOABKO ¢ paboTOH BOZ03ab6OPOB, HO H C pa3paboT-
KOH 2KeAe30PYAHBIX MECTOPO:KAEHHH.

Ouenka yMeHbIIEHHs TOBEPXHOCTHOTO CTOKa
IIPU SKCIIAyaTalHH I10A3eMHbIX BOJZ, MacIITabbl 11po-
THO3HPYEMbIX €r0 U3MEHEHUH U HeoOXO0AUMOCTb OCy-
IIECTBAEHHsI BOJOPETYAUPYIOUIUX MEPOIIPUSITHH JIOA~
2KHbI PEIIaTbCsl CIELMAAbHO B KaKJOM KOHKPETHOM
cAydae.

Bausinpe akcriayaTauyy rnozseMHbIX BOJ Ha AAHZ-
ma@Tbl ¥ PACTUTEABHOCTb B MPeJeAaX €BPOIEHUCKON
gactu Poccun usyueHo oueHb cAabo, UMEIOTCS AHIIb
OTZIEAbHbIE HAOAIOZE€HHMSI Ha HECKOAbKHX OObeKTax.

Bausinue BozooT60pa Ha pacTHTEABHOCTD OIIpe-
JZeAsieTcsl pAZOM (PaKTOPOB, OCHOBHBIMHM H3 KOTOPDBIX
SIBASIFOTCS: MOILHOCTb 30Hbl a’paldH; AHTOAOTHYEC-
KHH COCTaB I10POJ, B 30HE a’PallH U BbICOTA KallHA~
ASIDHOTO TIOAHSITHSI; BUJZOBOH COCTaB PAaCTUTEAbHOCTH
¥ (PYHKIIMOHAABHOE Ha3HaueHHe TeppUTOPHH (CeAb-
CKOXO35IUCTBEHHOE, AECOXO3SIHCTBEHHOE, MPHPOJ0-
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oxpax—moe); BEAHMYHHA W TEMIIbl CHHKE€HHSI YPOBHS

IPYHTOBBIX BOJ IPH SKCIIAYaTaLHH.

[lpu cpaBuuTEABHO TAY6OKOM HadaAbHOM 3aAe-
raHUM YPOBHSI TPYHTOBBIX BOJ €ro JaAbHeHIee CHH-
’KEHHe He OKasblBaeT BAMAHHA Ha pPa3BHUTHE PaCTH-
TeAbHOTO ToKpoBa. | [py HauyaabHOM 3areranuu ypos-
Hsl TPYHTOBBIX BOZ, B 30HE JIOCTATOYHOTO YBAA:KHEHHs
Ha rAybunax 6oaee 2,5-3 M gaibHeiliiee CHM2ieHHe
YPOBHS Ha POCT ZPEeBECHOH PAaCTHTEABHOCTH CYILEC-
TBEHHOI'O BAHSIHHUSA HE€ OKa3bIBaA€T. AHa]\OFH‘leIe
PE3YAbTATbl MOAYYEHbI HEMELKHMH CIIeLMaAHCTaMH,
HCCAeZOBAaBIIMMH 3TOT BOMPOC TPU MIMPOKOM ZHara-
30He COCTaBa MOPOJ 30HbI adPallHH JAAS CEAbCKOXO-
3AHCTBEHHOH M AYTOBOH pacTUTeAbHOCTH. B apyrmx
KAMMaTHYeCKHX YCAOBHSX MaKCHMaAbHasi TAyOuHa 3a-
A€TaHHsA YPOBHs IPYHTOBBIX BOJ, JaAbHEHIee CHUzKe -
HHe KOTOPOTO He OKa3blBaeT BAHSIHHMSI Ha PACTHTEAb-
HOCTb, NpuHUMaeTcsi paBHo# 3-6 m. [ lpu morozkenuu
YPOBHSI TPYHTOBBIX BOZ MeHee 1 M €ro CHM2ieHHe
20 ONTHMAAbHBIX BEAMYHH YBEAMYHBAET IPOAYK-
TUBHOCTb AeCOB. B OTZeAbHBbIX cAydasx ObIAM 3a-
(PUKCHPOBAHbI YTHETEHHE U THOEAb PaCTHTEABHOCTH.
Taxk, ycpixaer samoBeanast kegpoBasi poia B paioHe
Bogosabopa “‘Karou” na Ypanre B r. Huxusa Carbaa,
B cagax B padone Kpacnozapa. Ha Bozosabope
“Koitrarckne Karoun” (arecran, paiion Jepbenra)
B ZI0AMHE p.Y AAyHail yChIXaIOT PEAHKTOBbIE TpaboBble
u 6yKOBble Aeca B CBsI3H ¢ paboTOM Bozo3abopa IMpo-
MBBOAUTEABHOCTbIO 25 Thic.M? /CyT.

Oceaanue 3eMHOI NOBEPXHOCTU MOKET IPOS-
BHUTbCS TAQBHbIM 06pa30M B apTe3HaHCKHX HacceiiHax
nAaTGOPM TIPH IKCIAYATAHH XO3SHCTBEHHO-ITUTbE -
BbIX, TEXHHYECKHX, TEIIAOSHEPIeTHIECKHX M0/13eMHbIX
BOJL CO 3HAYUTEAbHbIMU MOHMzKeHusMU yposns. /luma-
MHKa OCeJaHMs ONpPeeASeTCs MHTEHCHBHOCTDBIO BO-
200T60pa, CHHKEHHEM HAropa, FeOAOTHYECKHM CTPO-
€HHeM pailoHa, MOIIHOCTBIO M COCTOSIHHEM C2KHMae-
MbIx Topoz. KuTencusHble ocezamus oTMewaroTcs
B MOAOZDBIX HECIIEMEHTHPOBAHHbIX, HEZOYTIAOTHEHHBIX
TePPUreHHbIX OTAO2KEHHSIX C BbICOKOH MOPHCTOCTDIO.
OrcyTeTBHe 1LIeAeHaTIpaBACHHbIX HAOAIOZEHHH 3a TIPO-
LeccaMM oOceJaHHs 3eMHOH INoBepxXHocTH B Poccuu
He TI03BOASET ZaTh HX TOAPOOHYIO XapaKTEePHCTHKY.
KatacTpopuueckux BeAnuMH, M3MepsaeMbIX MeTpPaMH,
KoTopble 3adukcuposanbl 3a pybexkoM (Toxuo, Oca-
ka, Huwurara B Anounn, Mexuko B Mekcuke, Noc-
Amxenrec 8 CLLIA, Beneuns 8 Mraaun) mpu cxo-
POCTH OCeJlaHHs! ZI€CATKH CaHTHMETPOB B rof, B Poc-
cuu me Habarozanoch [100].
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B Poccun snaumterbnbie ocezanusi obHapy:ke-
b1, Hanipumep, B Caukr-I letepbypre (ckopoctp oce-
aanusa 1,5 mm/roz), Kpacrnozape, Tuxopeuxe [95].
Msyuenne u npornos paccmaTpuBaeMmblX MPOIECCOB
B OMpPE/IEAEHHBIX FEOAOTO-TH/IPOT€OAOTHIECKHX YCAO-
BUAX — BakHas 3azava.

Axmususayus kapcmoso-cypposuoHHbvix npo-
LeCCoB TPOSIBASIETCS HA YUaCTKaX, T/e KapCTYIOIHECs
MOPOJZbl IMEePEKPDbITbI HEeCLIEeMEHTHPOBaHHbIMH Ilecya-
HO-TAMHHCTBIMH OTAO:keHusiMu [76]. Baech or6op
[OZ3EMHBIX BOJ CIIOCOGCTBYET 06Pa30BaHUIO IIPO-
BaAbHbIX BOPOHOK U Ze()OPMAllMH 3¢MHOH TIOBEPXHOC~
tu. [ [poBaAbHbIE IBAEHHS MOTYT 6bITh CBS3aHbI C BbI-
HOCOM B pe3yAbTaTeé MEXaHHYECKOU CY(P(QPO3HH TBep-
JbIX YaCTHIL MOPOZAbI 10 TPEIIUHAM U3 KapCTOBBIX
[IOAOCTEH, 3alIOAHEHHDBIX BTOPHYHBIMH 00Pa30BaHHUsIMH,
U TIepeKPDIBAIOIINX TTAACTOB. Y CHAEHHE KapCTOO6paso-
BaHHsI CBSI3aHO C PACIIMPEHHEM TPEIIMH U KapCTOBbIX
[IOAOCTEH BCAE/JCTBHE PACTBOPEHHsI KapOOHATHBIX MO~
pPOZ TIPHU POCTE CKOPOCTH JBHKEHHs TIOJ3€MHBIX BOJ,
U MIOCTYILAHHMH B TIAACT BOJ C MOBbIIIEHHON PacTBOPSi-
IOIEN CIIOCOGHOCTDIO.

[ Ipumepom peskoro ycurenusi kapcToBo-cyPo-
3HOHHBIX MPOIIECCOB 1107, BAHSIHHEM paboThl BO/03a-
60poB sBasieTca zoauHa p.Manoit Pegr Ha Ypane,
rZie SKCIIAyaTalHOHHbIE CKBaZKHHbI GBIAH TIPOGYpPEHbI
caumkoM 6ausko ot pycaa (20-30 m ) u B pesyabra-
Te GOABIINX CKOPOCTEH MOTOKA B pycAe 06pa30BaAHCh
IIPOBaAbl, a MEAKO3eM ObIA NIPUBHECEH B IKCIIAyaTa-
IHOHHbIE CKBazKHHbI. AKTHBHSAIMA KapCTOBBIX MPO-
1I€CCOB 107, BAUSHHEM 9KCIIAyaTalluH MO3eMHbIX BOJ,
oTMeueHa Ha psaze ydacTkoB MVockoBckoro apTesuaH-
ckoro 6acceiina, nanpumep B Mockse, Cepryxose.

[TocaeacTsrem oT6opa MoA3eMHDBIX BOJ SIBASET-
Csl KOAbMAMAYUs PYCA0BbIX OMAONHCEHUL, CBsI3aHHasI
C yCHAEHHeM (PUABTPAUMH PEYHbIX BOZJ B BOJOHOCHDIE
ropusonTbl. KoabMarauusi mpHpycAoBol 30HBI BOZO-
HOCHOTO TOPU30HTA 3aKAKOYAETCSI B YMEHDILIEHHH I1PO-
IIyCKHOH CITIOCOGHOCTH PYCAOBbIX OTAOKEHHH B CBSI3H
C NPOHHKHOBEHHEM B I10PbI B3BELIEHHBIX YaCTHL IIPH
UX COAEPMKAHHUM B PEYHOU BOJE OT COTEH /O ThICIY
MHAAHTPaMMOB Ha 1 . [ Ipumepom Takoit korbMa-
TalMU SIBASIOTCSL pycAa pek epHOMOpckoro mobe-
pexxbs, |atapcrana, Damkoprocrana.

PaccmoTpennble 0cO6€HHOCTH BAMSHUS SKCIIAY-
aTauuy BoZ03ab60pOB Ha MPHPOAHYIO CPELY MO3BOAsI-
IOT CZeAaTb PEKOMEHJALMH 110 DKOAOTHYECKH Oes0-
[IACHOMY HCIIOAb30BAaHUIO IIOZ3€MHBIX BOJ; IPH HX
orbope HEOOXOAUMO CTPEMHUTbCSI K TOMY, YTOObI
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He OCyIIaACsl MEePBbIH OT I[OBEPXHOCTH BOJOHOCHDIH
TOPU3OHT.

B esponeiickoit wactu Poccun ato ycaosue co-
6Ar0/1a€TCSsT, TTOCKOABKY OOABIIMHCTBO BO0Z03a00POB
[I0/13€MHbBIX BOJ, pabOTaeT B YCAOBUSIX PEYHBIX JOAUH
M apTe3HaHCKUX H6acceHHOB MAaTGopM. 3zech oT6OP
[I0Z3eMHBIX BOJ, U OCYIIEHHE TOPHBIX BbIPAbBOTOK
[IPAKTHYECKH HE CKa3bIBAIOTCSI Ha YPOBHE I'PYHTOBBIX
BOJ, U He HabOAIOZAeTCs] YTHETEHUs] PACTHTEABHOCTH.
Oceaanne 3eMHOH MOBEPXHOCTH TPOUCXOAUT PEAKO,
IIOCKOABKY B paspesax OTCYTCTBYIOT BO/IOHACHIIIEH~
Hbl€ [T0PO/bl, HHTEHCHBHO CzKHMAIOILHECS TIPH CHSITHH
ZABAEHUsI BCAEJCTBHE CHU2KEHHUsI YPOBHsI 1036 MHbIX
Boa. [ lpu ycTpoficTBe HOBbIX BOZ03a60POB HAHM OCY-
IIIUTEABHBIX CHCTEM CAEAYET aHAAM3HPOBATb EOAOTH-~
YeCKMH paspe3 Ha IpPeJMET HAAMYUsI B HEM AErKo
czkuMaeMbIx 1pocaoeB. JIas 60pb6bl ¢ HeraTHBHbIM
BAUSIHHEM OT6Opa Ha CTOK MAaAbIX PEK CAELYeT HUC-
[IOAb30BaTh YCTPOHCTBO PYCAOBBIX 3aIlpy/ U IIAOTHH,
HOJAIMHUTKY CTOKA MaAbIX peK B KPHTHYECKHE IePHOZbI
[I0Z3eMHbIMH BOJAMH M3 CKBaXKHH, [POOYPEHHBIX
BO3AE PyCAA PEKH.

[oBopst 06 sKOAOTHUECKHX TTOCAEACTBHSX 0T6OPA
II0/|3€MHBIX BOJ, €r0 BAMSHHMH Ha CTOK MaAbIX peK
¥ AaHAMMA(TbI, HEOO6XOAUMO OTMETHTD, YTO BO3ZEHCT-
BHE Ha 9TH NPOLIECCHI APYTHX TEXHOTEHHBIX (PAKTOPOB
(ocymuTeAbHbIE MEAMOpALIMH, CTIPSIMAEHHE U YTAY6-
AEHHE DyCeA peK, BblpyOKa Aeca) MOMKET OKa3aTbCsl
60Aee BECOMbIM, Y€M IKCIIAyaTaLHst [I03eMHbIX BOJ,.

Munepaavnvie 60dvt. Ha teppuropuu espo-
nefickolt yacti Poccun caHaTOPHO-0370pOBUTEABHbI-
MH U TIPO(PUAAKTHYECKHUMHU yIPEKACHUAMH U 3aBOJa-
MH pO3AMBa 3KCIIAyaTHpyeTca 205 Mecropoxszenuit
M y4acTKOB MHHEPAAbHbIX BOJ PA3AHYHBIX THIIOB.
[To 163 mecTopozKzEHHAM IKCIIAYaTALIMOHHDbIE 3arla-
CBI MPOIIIAH FOCYIAPCTBEHHYIO 9KCIIEPTH3Y, B OCTAAb-
HbIX CAyYasiX THPOTEOAOTHYECKOE OOGOCHOBAHHE HX
paspaboOTKU He MPOBOAUAOCD.

O6Lgm7l y4YeT HCIOAb3YEMbIX M pPa3BeJAHHbIX
MECTOPO2KAEHUH MHHEPAAbHbIX BOZ OTCYTCTBYET, OCO-
6GEHHO TeX MECTOPOK/EHHH, KOTOpPbIE DKCIIAYyaTHPY-
I0TCs1 HeOOABIIMMH 3aBOZIaMH POBAUBA M BeZOMCTBEH-
HBIMH TIPO(PHUAAKTOPHIMH.

Hcnoabsyembie mectoporkzennss MuHepaAbHbIX
BOJ pacrpe/ieAeHbl 0 perHoHaMm u cybbektam Poc-
cuiickoit Degeparuu HepaBHOMEPHO, YTO O6DSCHSET-
sl TPAZMUMSIMU CO3/IaHusI KyPOPTOB B paloHax ¢ 6aa-
TOTIPHUATHBIMH (PUBHKO-reorpa(puuecKMMH ¥ KAMMAaTH-
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YECKHUMHU YCAOBHUSIMH, HAAHUYHEM FHﬂ,pOMHHepBJ\bHOﬁ
6aSbI, MaciuTabaMM MX XO3SIUCTBEHHOH OCBOEHHOCTH.

B eBpomefickoii wacTH cTpaHbI COCpeZOTOUEHO
GOABIITHHCTBO DKCIAYATHPYIOIIUXCA MECTOPO:KHHH
M YYaCTKOB MHHepaibHbIX Bog, 70: llenrparbmbiii
u [lenrparbuo-Yepuosemuniii paiionst — 32, Cese-
po-Kapkasckuit — 20, Cesepo-3anagupiit — 18,
Ypanbckuit — 11, [losorxckuit — 12, Boaro-Barc-
Kkuii — 7.

[ToroBHHA caHATOPHO-03Z0POBUTEABHDIX YUPEsK-
JeHHMH HCIIOAb3yeT MHHepaAbHble BOZbl “6e3 crer-
(PMYECKHX KOMIIOHEHTOB M CBOMCTB : MAAO- H CpeJHE-
MUHEPAAM30BaHHbIE — JASl Ae4eGHOTO H CTOAOBOTO
IUTbS, PACCOABI — JAsl GAAbHEOAOTHUECKHX LieAei;
okoro 20 % — 6pommbie, Hoz10-6poMHbIe U HoaHbIE
BOZIbI, HMEIOIIHUE IIHPOKOE PacIpOCTPaHEHHE.

Ha snauuteabnnix teppuropusix 8 Boaro-Kawm-
ckom 6acceitne u [ [peaxaskasbe pacripoctpanennt ce-
poBozopoanble Boabl. Hanuume wneckoAbkux Tunos
MHHepaAbHbIX BOJ, 06ECTIeYHBAET BO3MOKHOCTH O3/~
HUSL MHHEPaAbHO-ChIPbeBOH 6a3bl AN MeJHIIMHCKHX
H TIPOMUAAKTHYECKUX YIPEIeHUH IUPOKOTO TIPOMHU-
ast: Xuroso — B Ilckosekodt, Crapas Pycca —
B Hosropoackoii, Kamun — B Tsepckoii, Jopoxoso,
Apxaureanckoe, Monuno, Mocksa — B Mockos-
ckoit, Yerb-Kauka — B [lepmckoit o6aactsix, Kpac-
Hoycoabck — B Damkoprocrane u ap. O6brano Bozo-
3a60pbl PAaCIIOAATAIOTCS] HA TEPPUTOPUU AedeOHbIX Y-
peXIeHUH M COCTOST U3 JABYX-4eTbIPEX CKBa:KHH
(110 ozHOM Ha KazKkABIA THII MHHEPAABHBIX BOJ M OJ-
Ha-zBe pesepBHbIX). VHOTHE BeZOMCTBeHHDIE, B TOM
4HCAe 3aBO/ICKUE, COBXO3HbIE, MPO(GHAAKTOPHH HMe-
I0T 0 OZHOM-ZBe CKBa;KHHbI U MHHHMYM GaibHEO-
TexHHYecKoro ob6opyzosanusi. Bogoor6op ocymiecTs-
ASIETCSL (DOHTAHHBIM CIIOCOBOM HAH C HCTIOAb30BAHHU -
€M TOTPY:KHBIX HACOCOB.

Pexxumuble HabAIOeHHST HA GOABIIHHCTBE MeC-
TOPO2K/EHUH TIPOBOASITCSI HEPETYASIPHO, Yallle KOHT-
POAHPYIOTCSI Ka4eCTBO BOZbI U €OUT CKBaz<HH.

Beaeactaue ne6oabimx BogooT60p0B, HacTo 3Ha-
YUTEABHBIX T'AYOHH 3BaAeraHHsi DKCIIAyaTaLUsi MHHe-
PaABHbBIX BOJ TIPH COOAIOZIEHHH TEXHUYECKUX YCAOBHH
o60pyzoBanus ckBazkuH (o6cazuple TPyObl U3 BbI-
COKOKAQY€eCTBEHHbIX MAaTePHAAOB, IEMEHTHPOBAHHUE
3aTPY6HOTO U MeKTPYOHOTO MPOCTPAHCTB M T.J.),
KaK IPaBHUAO, HE OKa3bIBAeT CYLECTBEHHOTO BAHSIHUS
Ha FeOAOTHYECKYIO cpeay. B To ke Bpems cylecTByeT
[OTEHLMAAbHAsT BO3MOKHOCTb HEraTHBHOIO BAHMSIHUSI
DKCIIAYATHPYIOIUUXCSI MECTOPOKAEHUH [TOAE3HBIX UC-
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KOIla€MbIX, a TaKiKe 00beKTOB 3aXOPOHEHUSA ITPOMCTO~
KOB Ha MHHEPaAbHbIE BOZbI.

JAs 60ABIIMHCTBA MECTOPOKAEHUH MAAT(OP-
MEHHOT'O THIIa ZOCTATOYHO IMPOCTO PELIAETCs 3ajada
CO3/IaHUs1 30H CAHUTAPHOU OXPAaHbI, IIOCKOABKY OHH
O06GBbIYHO 3BaIIMIIEHbI OT MMOBEPXHOCTHOTO 3arpsisHe-
uus. Cépoc oTpaboTaHHBIX 6AABHEOAOTHYECKHX BOJ
U3-3a UX HEOOADIINX 06BEMOB Yallle BCEro OCYyIIeCT~
BASIETCSI Yepe3 OYHCTHbIE COOPY2KEHHs] B KaHAAU3A-
LMOHHYIO CETh YUPEKAEHUH — MOTPeOUTEAEH MUHE-
parbHBIX BoZ. /lAs paccoAOB M cepoBOAOPOAHBIX BOJ
TpebyeTcs MpesBapUTEAbHOE pa3OaBAEHHE, YTO BbI-
3bIBAET TPYAHOCTH IPU HCIOAb30BAHHU CEPOBOJZO-
pO\H,HbIX BOZJ prHHbIMH KypOpTHbIMI/I KOMIIAEKCaMH.
B kypoptroii s3one Coun — Mauecra ncroabsosan-
HbIE CEPOBOZOPOIHbIE BOAbI TIOCAE OYUCTKU cHpach-
BaloTca B rAybokue caou HepHoro mopsi, cozepzka-
IIHe TPHPOAHBIH cepoBogopoa. B Yamypruu ectb
rpyIina CaHaTOPHEB H IPO(PUAAKTOPUER, IHAPOMUHE -
pPaAbHON 6a30H KOTOPDBIX SIBASIIOTCSI MECTOPOKAEHHUS
PACCOAOB M CEPOBOJOPOAHBIX BOJ CO 3HAYUTEAbHbI-
MH PECypCaMH, HO HCIIOAb30BAaHHE HX OTPAHHYEHO
BO3MO2KHOCTSIMH cbpoca.

Texnonornyeckue cxeMbl SKCIIAyaTALMH MHUHE-
PaABHBIX BOJ, IAACTOBBIX MECTOPOK/JEHUH IIPOCTDI.
Bozaosa6opb! pacniorararorcst 06p1MHO Ha TePPUTOPUH
canatopues. ckaouenue cocraBasior mectopozze-
HUsI, HA KOTOPDbIX 0asHPYIOTCsi KPYIHbIE KYPOPTHDIE
kommaekcnb! (tuna Coun — Mauecra) Au60o ocymect-
BASIETCSI KOMITAEKCHOE HCIIOAb30BaHHE MHHepPAAbHbIX
Boa, kak B | IpeskaBkaspe, rae TepMoMuHEpaAbHbIE
BO/Ibl TIPUMEHSIIOTCST IAsi GaabHEOAedeHHsT U 06orpeBa
37aHMA ¥ TemnAMl. B mocieaHux, Moka eZHHMYHDIX,
cAydasx TpebyeTcst CO37aHHE TEIAOOOMEHHHKOB, UTO
[I03BOASIET HCIIOAB30BATb B KAayeCTBE TEIIAOHOCHTEAS
TEPMaAbHbIE COAEHbIE U PACCOAbHBIE BOZDBL U B TO 2K€
BpeMsI COXPAaHUTb KaueCTBO MHHEPAABHBIX BOZ.

Boaee cromxubie ycroBust pazpaboTKH Xapak-
TePHBI AASI MECTOPOKAEHUH YTAEKHCABIX H PaZOHO-
BbIX BO/l, HIMEIOIIMX AOKaAbHbIH xapakTep. Mx sx-
CIIAyaTallMss BO MHOTHMX CAydYasiX OCYIIECTBASIETCS
IIyTeM KaIlTazka eCTeCTBEHHbIX HCTOYHHKOB MHHe-
pPaAbHBIX BOZ HAM BOZ03ab0paMH H3 HECKOAbKHX
ckBaud. /JlAs coxpaHeHus: KadecTBa YTAEKHCABIX
U pazioHOBbIX Boz (Tpe:/ie BCEro Mo CTeNmeHH raso-
HaCbIIEHHOCTH) TIPU TPAHCIIOPTHPOBKE U XPaHEHHH
TpebyIoTCs crieHaAbHbIe TEXHOAOTHYECKHe MepOIpH-
atus. Jlas obecrievennst gpoutaHHOro crocoba dKc-
[AyaTallHH B HEKOTOPBIX CAyYasX MpUOeraroT K co3-
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JAHUIO YCAOBHH [ASl HCKYCCTBEHHOIO rasAuQrTa,
HarpuMep C TIOMOIIbIO CH(OHHBIX ycTpoicTs. [lpu
BBICOKHX 3HAYeHHsIX HU3ObITOYHOrO JaBAEHHs U raso-
BOro (pakTopa IPUMEHSIIOT CIleHaAbHOe 060pyzoBa-
HHE YCTbeB CKBa2KHH H Ia300TJAEAHTEAH.

CAo2HYI0 TeXHOAOTHYECKYIO TPOGAEMY TIPH IK-
CIIAyaTallUd MHOTHX THIIOB MHHEPAAbHbBIX BOJZ, OCO-
6GEHHO YIAEKHCABIX, MPEACTABASET OTAOKEHHE COAEH
B Ha3eMHOM 000OpPYyZIOBaHHH, CTBOAE CKBazKHHbI U IIPH-
A€ramolluX 4acTsX IAaCTa BCAeJCTBHE HapyIIEHHs Tep-
MOZHMHAMHYECKOIO0 U (PUBHKO-XHMHYECKOIO pPaBHOBE-
Cusl IIpH ToZbeMe BOZbl Ha ITOBEPXHOCTb M CHH2KEHHUH
MAACTOBOTO ZaBAeHHsl. UTo6bl H36eaTh OTAOMKEHHsT
COAed TPeByeTCs CriellaAbHasi TEXHOAOTHST 9KCIIAya-
TalMH CKBazKMH. JKCIIAyaTalMs MX C PE3KHM Hapy-
IIEHHEM IIPHPOJHOTO PABHOBECHS MOXKET IIPHUBECTH
He TOABKO K 00pa30BaHHIO TPAaBEPTHHOB B IIOBEPX-
HOCTHOM O00OPYZOBaHHM H B CTBOAE CKBa:KHH, HO
U K KOABMATALUK [yTeH (PUABTPALMH [103eMHbIX BOJ
B IIAACTe, YTO MPHUBOZHUT K YMEHbIIEHHIO AeOHUTOB
CKBaKHH BIIAOTb /0 UBMEHEHHs] MeCT pasrpy3KH MH-

HEPAAbHbBIX BOJ.

Heratusnoe BAmsiHMe skcmayatauuu Bozo3abo-
POB MHHEPAAbHbBIX BOJI Ha OKPY:KAIOIIYIO CPEAy MO-
KeT ObITb CBsI3aHO CO COPOCOM HCIIOAb30BaHHBIX
6aAbHEONOTMYECKUX BOJZ, HapyIIEHHEM AaHZImag@Ta
[PU CTPOUTEABCTBE W IKCIIAyaTaUH TPYOOIPOBO-
Z10B, BOZ103a60PHBIX U HAKOIIMUTEABHBIX COOPY?KEHHH.
Ho atu npo6aembl, Kak MpaBHAO, AETKO peINArOTCS.

Osz0poBuTEAbHDIE YUPEKAEHHUS U 3aBOJbI PO3-
AMBa OObIYHO PACIIOAOKEHDI B IpeJeAax HaCEeAeHHbIX
[IyHKTOB, TZle UMEIOTCSI OYUCTHbIE COOPY2AKEHHs U Ka-
HAaAM3BALMOHHBIE CHCTeMbl, obecrieynBarolre cHpoc
oTpaboTaHHbIX BoZ. Yiepb OKpy:kawomeH cpese
OT CTPOUTEABCTBA BOZ03a00POB, HAaAbHEOTEXHHUECKUX
U TEXHOAOTHYECKHUX COOPY2KEHHH, OTHOCHTEABHO He-
MHOTOYHUCAEHHbIX, TPH IPABUABHOH OpraHU3alluH
paboT MozKkeT 6bIThb cBeZleH K MUHUMaAbHoMmy. | Ipu
CO3JIaHUH HOBBIX KYPOPTOB IIPOOAEMbI OXpaHbI OKPY-
PKaIOLIEN CpeJbl OAKHBI PElIaTbCsl HA CTaZMH IIPO-
€KTHPOBAHUSI.

CAroHbIE TEXHOAOTHYECKHE CHCTEMbI SKCIIAY -
aTallMM MHHEPAAbHBIX YTAEKHCABIX, CEPOBOZOPO/L -
HbIX M pPaZloHOBbIX BOJ, CO37aHbl MpPU pa3paboTKe
MecTopoxsaenuit pafiona KaBkasckux mMuHepaAbHbIX
Boz, (KMB), rae B cuny ucropudecku carozusumxcs
OBCTOSTEABCTB OHH PACIIOAOKEHBI B IIEHTPE TOPOJCKHX
3acTpoeK. -3zech HMEIOTCsA pa3sHoobpasHble BOJ03a-
60pHbIE COOPYZKEHUS — KallTHPOBAHHbIE HCTOYHUKH
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(“Hapsan” B Kucarosoacke, psa wucrounuxos
B Kereanosozacke), mroabuu (Ilaruropck) u, na-
KOHell, CKBa:KHHbI, KOTOPbIe SIBASIOTCS Hauboree
pacnpocTpaHeHHbIM U 3(PEKTHBHBIM CIIOCOOOM K-
CIIAyaTalMH.

Kypoprot KVIB B Hacrosimee Bpems npezcras-
ASIOT co60H ropoackue araomepaumu. Ha kamzaom
M3 HHUX COCPEJOTOYEHDbI JECSITKH CAHATOPHEB, JAs
6ecriepe6OMHOr0 06€ecIieyeHns] KOTOPbIX MHHEPAAb-
HbIMH BOZAMHU COOPYzKeHbl GOAbIIHE HAKOIUTEAbHbIE
€MKOCTH, IIPOAOKEHA CETb MHHEPAAOBOZOIPOBO/IOB.
Hexotopbie Tpy60o1npoBosbl HMEIOT 6OABIIYIO TPOTSI-
»KEHHOCTDb, Harpumep oT Kymckoro mecTopo:xzenus
a0 Kucrosoacka 6oree 40 xv. Muorue us mux npo-
AO2KeHBbI IO TOBepXHOCTH. | locTenenHoe ykpymHeHue
KypPOPTOB NPUBEAO K POCTY FOPOACKHX 3aCTPOEK, YHC-
A2 CEAbCKOXO3SIMCTBEHHBIX, IHILEBbIX, TPAHCIIOPTHBIX
U JIPYTHX TIPEATIPUSTHH, OYHUCTHBIX COOPY2KEHHH, YTO
PE3KO YXYZJIIHUAO YKOAOTHYECKOE COCTOSIHHUE TIPHPOJ-
HOH Cpezbl ¥ MPOTHBOPEYUT Ha3HAYEHHIO KYPOPTa Kak
HPUPOJIHOTO 03/10pOBUTEABHOTO o6bekTa. OmnbiT TI0-
Kasaan, 4TO JOAKeH ObITb OINpejeAeH ONTHMAAbHbIA
pasMep KypOPTHO-CAHATOPHDBIX 30H, KOT/a COYETAOTCSI
COBPEMEHHBIE YCAOBUSI OOecreyeHdsi HeOHXOJUMOro
KOM(OPTA A5l OTABIXAIOLIMX C MHHUMAABHO JOIyCTH-
MbIM HapylIeHHEM IIPUPOJAHON CPEeZAbl U PALMOHAAb-
HbIM HCIIOAb30BAaHHEM MHHEPAAbHBIX BOZ,.

Opranusanys u MeTOAHKa PeMUMHBIX HAOAIO-
ZleHUH Ha OGOABIIMHCTBE BOZ03a60POB YIAEKHCADIX,
PaZIOHOBbIX M JPYTHX MHHEPAAbHbIX BOJ IOPHO-CKAAZ-
4aThIX paiioHOB, BKAodast paionbt KMB, e orse-
HaloT coBpeMeHHbIM TpeboBanusM. Koutpoab 3a ux
COCTOSTHHEM SIBASIETCS 2KM3HEHHO Ba2KHOM MPOBAEMOH,
OT pellleHHs] KOTOPOH 3aBHCHT OXpaHa HX PECYpPCOB
OT HUCTOILUEHHs U 3arps3HeHHUs.

AxryarbHOH 3aza4ell IKCIAYaTALMH GOABIIHH-
CTBa MECTOPO:KAEHHH MHHepaAbHbIX Boz (paccoab-
Hble, H010~-OPOMHbBIE, HPOMHBIE, YTAEKHCABIE, CEPOBO-
ZIOPOJZIHbIE) SIBASETCSI HCIIOAb30BAHHE TEXHHYECKHX
CPEACTB, He MOJBEPKEHHDIX KOPPO3HH B arpeCcCUBHOH
cpezie U He BAMSIOIIMX Ha KadyecTBO Boabl. Ha mpax-
THKE 4YacTO JAsl 00CAaZKH CKBaxKHH HCIIOAb3YIOTCS
OObIYHbIE KeAe3Hble TPYObI, YTO MPUBOJUT K UX ObIC-
TPOMY M3HOCY B arpecCUBHOH Cpele, YXYALIEHHIO Ka-
YecTBa MHHEPAAbHbIX BOJ BCAEJACTBHE IIOSIBACHHS
B BOJE KeAe3a U JPYTUX [PUMECEH, a TaKKe H3-3a
HapyUIeHHUs] M30AALMH MHHEPAAbHbIX BOJ OT JPYIHX
I0/|3€MHDBIX BOJ.

9kozeonoeus. Poccuu




OBBEKTHl DKCIAVYATALIUMUU MECTOPOJKAEHUWN TTOA3EMHBIX BOA

Kopposusa o6opyzosanust 1 Tpy6011poBoz0B MO-
KeT ObITb IPUYMHOH YTE€YeK MHHEPAABHBIX BOJZ, WX
3arpsi3sHEHUs, B TOM 4HCAe OaKTepHaAbHOrO.

ITpomvturiennovie 60dvt. B esponeiickoit yac-
™ Poccuu (QyHKIMOHMPYIOT ABa BoAo3abopa TOJ-
3EMHbIX MPOMbIIIAEHHbIX BOJ: | POMIIKHE, SKCIAya-
THUPYIOIINH MecTopozk/eHue HoaHbix Bog B Kpacho-
napckom kpae, u OBepATCKMHA, 3KCIIAYaTHPYIOIIHH
fiogo-6pomuble Boabl B | lepmckoit o6aactu.

PaspaboTka MpoAyKTHBHBIX BOZOHOCHBIX TOPHU-
30HTOB OCYLLECTBASIETCSI C [IPUMEHEHHEM PAa3AUYHbIX
texHonorui: Ha OBepsATCKOM y4acTke Zo6blya IIPO-
MBIIILAEHHbIX BO/, IIPOBOJMTCS C HEIPEPbIBHBIM I1a/ie~
HHEM ITAACTOBBIX ZLaBJ\eHI/Iﬁ H JUHAMHYECKHUX ypOBHeI?I
B CKBa;KMHAX; Ha | pOMIIKOM y4acTke oTpaboTaHHbIE
PACCOABI TIOCAE U3BAEYEHHsI HO/a 3aKAYUBAIOTCS 06-
pPAaTHO B MPOAYKTHUBHBIE TOPU3OHTHI, YTO 0OeCIIeYHBa-
€T IOCTOSIHHOE T[IOAOKEHHE JUHAMHYECKUX YPOBHEH
B DKCIIAYaTAllMOHHBIX CKBa*KHHAX.

A]\H nogbpeMa I1043€MHDBIX IIPOMDBIIIAEHHbIX BOJ,
H3 CKBa:KHH HCIIOAb3YIOTCsS IIOIPYyzKHbIE IAEKTPOHA~
COCBI. l_lepea, noa,aqeﬁ Ha TEXHOAOTHYECKYIO AHWHHIO
110 U3BA€YEHHH ffxoaa u 6p0Ma IIAaCTOBbIE BOJbI I1OJ~
KHUCAAKOTCA. I_IOC]\C TEeXHOAOTMYECKOH AWHHUH 0Tpa60-
TaHHbIE BOZJbI HeﬁTpaAHByI—OTCH.

Ha Ogepsitckom yuacTke HefATpaAH3oBaHHbIE
BOJbI HATIPABASIOTCA B IHPYZbI-OTCTOHHMKH H JaAee
c6pacpiBaloTcs 10 KoarekTopy B p.Kama u wactuu-
Ho 3akaumBaroTca. Ha Tpounxom yuactke orpabo-
TaHHbIE BOJbI TI0CAE HeHTPaAH3aLHH CHPaChIBAIOTCS
B MPYZ-OTCTOMHMK, 3aTeM B GYy(EepHYI0 eMKOCTb
KYCTOBOH HACOCHOH CTaHLMM, OTKyZa OHH HacOCaMH
BBICOKOTO ZJABACHHS Yepe3 HarHeTaTeAbHble CKBazKH-
Hbl 3aKAQYMBAIOTCsi 0OPAaTHO B NPOJAYKTHBHbIE BOZO-
HOCHBIE TOPH3OHTDI.

[Ipo6aembl sKCTIAyaTaLMK 11036 MHBIX TIPOMBDIILI-
AEHHBIX BOJ TPAAMLIMOHHbIE: KOPPO3Hs 060pyzoBa-
HHsl, TPYOOIPOBOZOB UM H3MEPHUTEABHBIX IPHOOPOB,
COAEOTAO2KEHHs, BbIIEA€HHE PACTBOPEHHDIX ra30B.

OCO66HHOCTHMI/I MECTOPOH{H,BHI/Iﬁ 110 3€MHDbIX
IPOMbBIIIAEHHbIX BOJ, U Boa03a60p013 AN UX ZLO6bI‘-II/I
ABAAKOTCA:

3HAYUTEAbHbIE TAYGHHBI 3aA€TaHHS BOJOHOCHBIX
ropusontoB (10 2500-3000 m), BbIcOKHE MAaCTOBBIE
JAaBACHUSA H TeMHepaTypr, IIOBbIIIIEHHAs Tra30HACbI~
IIIeHHOCTb;

BBICOKasi MHHEpPaAU3allsl MPOMBIIIACHHBIX BOJ
(zo 200-260 r/am®) u cogepmanns Hoza —

Ton I. Esponelickas uacnip

or 9-11 o 60-65, 6poma — or 150-200 zo 700-
800 mr/am>;

MHOT'OIIAACTOBBIN XapaKTep MECTOPOXKAEHHUH —
OObIYHO TPH-IIECTb MPOAYKTHBHBIX FOPH3OHTOB.

PaspaboTka MecTopoOsZEHHH OCYIIECTBASETCS
3HAYMTEAbHBIMH 110 pasMepaM H YMCAY CKBaXKHH BO-
nosabopamu. Kaxzablit IpoyKTHBHBIA TOPHSOHT K-
CIIAyaTHPYeTCsl CBOMMH CKBa:kHHaMH. Bozosabopbi
HMeIOT pasaudHyio KoHcrpykimio. Ha Tpowutxom Bogo-
3a60pe HCIIOAb3YETCS] KOHCTPYKUMA B BHJE AMHEHHbIX
PAZIOB: LIEHTPAAbHBIH PAJ — JAAd 3aKa4KH OTPabOTaH-
HbIX PACCOAOB, JBa BHEIUHHX pAja — ZAAd A06ObIYM
paccoroB. PaccTosHHe MeXIy HarHeTaTeAbHbIMHU
U OKCIIAYaTallMOHHbIMH pSZIaMH 2 KM, HPOTSZKeH-
HocTb psazoB — g0 6-7 xm. Ha Ogeparckom yuactke
HCIIOAB3YETCA BOZ03a60p MAOILAAHOTO THIIA C HEYTIO-
PAZOYEHHOH CHCTEMON pasMeIleHHs] CKBazKMH pazliy -
com okoAo 3 km. Yucao ckBazkun Ha Bogosabopax —
ot 10 zo 100 u 60oree. Cymmapubie BogooT60pbI Z0-
crurator 10-15 toic.M?/cyr.

ﬁoao—6p0MHbIe MIPOU3BO/CTBA, BKAIOYasi BOJO-
3a60pbl, OTHOCATCS K 3KOAOTHYECKH HeOAaromnpusT-
ubiM. Jlo6blua M TPaHCIOPTHPOBKA MPOMBIIIAEHHBIX
BOJ/L OKa3bIBAlOT HETaTUBHOE BO3/EUCTBHE HA OKPY-
2KaoLyo cpegy.

BosaeficTeue Ha reororudeckyio cpezy rnposiBAsi-
eTCsl B 3HAYHTEAbHOM YMEHbIIEHHH MAACTOBbBIX JaB-
AeHMH B TIPOJYKTHBHBIX FOPU30HTAX KaK B TpezeAax
B0Z03a60PHBIX YYaCTKOB, TaK H B PaZHyce HX BAHs-
uua (a0 50-70 xm). Ha Ogeparckom Bozosabope
B MepHOJ, MAKCHMAaAbHBIX BOZOOT60POB YPOBHH GBIAM
cumkennl g0 raybunnr 550 m. Ilagenve aaBaenmit
(cHmkenne ypoBHeH) SABAsIeTCS HeGAArOTMPUATHBIM
(PAKTOPOM TIPH DKCIIAYaTallMH TOA3EMHBIX BOJ, pas-
paboTKe HE(TAHBIX M Ta30BbIX MECTOPOKICHHE.
[lpu obparHoii 3axauke OTpabOTAHHBIX BOJ CHM2SE-
HUs TIAACTOBBIX ZJABAEHHH He MPOHUCXOJMT, HO B IIPO-
JAYKTUBHbIX ITAACTaX KOHZMIIMOHHbIE BOZbI 3aMella-

I0TCAA HEKOHAWLIMOHHDBIMH.

BosaelictBue Ha oxpy:karomyio cpeay a06brau
u cbpoca BOJ 3aKAIOYAETCS B OTYYXKJAEHHH 3EMEAb
(B TOM uHCAe TIAXOTHBIX) MOJ, CKBazKHHbI, TPYHOIPO-
BOZbI, TPY/bl-OTCTOMHUKH; B aBapUUHBIX IPOPbIBAX
TPYOOIPOBOZAOB, 3arps3HEHHH MOBEPXHOCTHBIX BOJO-
TOKOB, BbIOpOCax rasa B atMocdepy H ZAp.

Ha Osgepsarckom yuactke mreii ot c6poca oT-
pabOTaHHBIX PacCOAOB GbIA MpocAexeH o any p.Ka-
ma Ha 90 kM. Ha Tpounkom yyactke us-sa ucroan-
30BaHMA CEPHOH KHUCAOTBI A TIOZKUCACHHS B TIPY-

153




NPUPOAHO —TEXHOTEHHBIE SKOTEOCUCTEMBbI

ﬂ,e—OTCTOﬁHHKe O6paBOB8.J\CH odar paZuOaKTHBHOI'O
3arpsA3HEeHHusT BCAE€JACTBHE COp6HpOBaHI/Iﬂ pazust
Ha MHKPOKPHCTAAAAX 6apP1Ta H LIEA€CTHHA.

paspa60TKa NOoA3EMHDIX IPOMDIIIAEHHDBIX BOJ
COIIPOBOKZAETCST HEIPEPbIBHbIMU PeKUMHBIMH Hab-
AIOZEHHSIMH 32 BOZOOTOOPAMH, YPOBHSMH M KadecT-
BoM nozzemubix Boz. Ha Tpounikom yuactke ne yuu-
TBIBAIOTCsI 0ObeMbI 3aKa4YKH B pasHble MPOLYKTHBHbIE
FOPH3OHTBI U HET KOHTPOAS 3a NPOZBHAEHHEM (PPOH-
Ta OTPabOTAHHBIX BOJ,.

IKcnAyaTalysi TepMaAbHbIX BOJ Ha BOz03a60-
pax OCYILECTBASIETCS] TIPEUMYILECTBEHHO (DOHTAHHbBIM
Criocob60M M BO3HHUKAIOIIME IIPH 3TOM I[PO6GAEMBI
CXOZHbBI C PACCMOTPEHHBIMH BbIlle AASl BOZ03a60-
POB MHHEPAABHBIX, 0COOEHHO MPOMBIIIAEHHbBIX BOJ,.
OzHofl U3 TAQBHBIX MMPHYHH, CAEP:KUBAIOIINX OCBOE-
HHE TENAOIHEPTeTHYECKUX BOJ, SIBASIETCSI HETaTHBHOE
BO3/IEUCTBUE UX COPOCA MOCAE OTPAOOTKU Ha OKpPyzKa-
romyio cpegy. OHo cBA3aHO ¢ HaAMYMEM B HHUX He-
JOIYCTHMBIX COJEP:KAHUH PEAKHX U TAMKEABIX Me-
TaAAOB, (DEHOAOB U ZIPYTHUX BPEAHBIX KOMIIOHEHTOB.
Permenune atoii mpobaeMbl myTeM 06paTHOH 3aKauKH
0TPabOTaHHOTO TENAOHOCHUTEAsT B IIAACT HE BCErza
SKOHOMHYECKH orpaBjaHo. B atom caydae Heo6xozumo
OLEHHTb B3aUMO/EHCTBHE 3aKAaUYHBAE€MbIX BOJ C IeO-
AOTHYECKOW CpeJIOH, HAllpuMep BbIIaZleHHE COAeH
B 0CaZlOK, YXyZIIEHUE WX (PUABTPALMOHHBIX CBOHCTB
u ap. Taxme Bozo3abopbl caefyeT paccMaTpHUBaTh
KaK BO3MO2KHbIE HCTOYHHKH TEIIAOBOTO M XHMUYECKO-
r0 3arpsi3HEHUS] T€OAOTMYECKOH Cpezpl.

B Hacrosimee Bpems msyuaercss mpobaema cos-
JaHHUs CHCTEM I10Z3eMHOTO aKKyMYAHPOBAaHH:A TeIlAQ,
KoTopasi 6GblAa IOCTaBA€HA B PocCHH 3HAYHTEAbHO
nos:xe, yem B CIIA, (MDpanmun u apyrux crpanax.
B Poccun umerorcs HayuHo-MeToaMueckue mpopa-
6OTKH, MO3BOAHBIIE BbIPabOTaTh OCHOBHbIE KPHTE-
pUH BbI6OPA BOZOHOCHBIX FOPH3OHTOB JAS CO3ZAHHUS
CHCTEM TMOJ3eMHOTO aKKyMyAMpPOBaHMA TemAa. Jlas
eBPOMeRCcKOl YacTH PoccHu BBIMOAHEHO COOTBETCTBY-
IoIllee PAHOHUPOBAHHE TEPPUTOPHH U BblZiEAEHDI OAa-
ronpusTHbie paionbl [234]. [lpu atom BeposTHOCTD
TEIAOBOTO U XMMHYECKOTO 3arpsisHEHHsI OKpYzKalolel
cpeapl OCTaeTcsl.

Takum 06pasoM, OCHOBHBIMH (PaKTOPaMH BO3-
MOZKHOT'O HEraTHBHOT'O BAMSIHHMSI DKCIIAyaTallUH BOZO-
3a00pOB MHHEPAAbHBIX, TEPMAAbHbIX H IIPOMBIIIAEH-
HbIX BOJl Ha OKPY2KaloOILYI0 NPHUPOJHYIO0, B TOM YHCAE
TEONOTHYECKYIO, CPELY SIBASIOTCS MX XUMHYECKHH COC-
TaB, BbICOKAasl KOHILIEHTPAIIMSI COAEH U TeMIlepaTypa.

154

4.4. TOPOJLA Y1 TOPOACKHE
ATAOMEPALIMH

[opoa sBasiercst crenpduyeckoll AuHaMUYECKOH
[PUPOJHO-TEXHOTEHHOH 9KOT€OCHCTEMOH, IIPEACTaB-
AsIIOIIEN COOO0H COBOKYITHOCTb 3J@QHHH, COOPY:KEHHH,
HH2KEHEPHOH HH(PPACTPYKTYPbI, COLMAABHDBIX, [IPOH3-
BOZACTBEHHBIX H JPYTMX 0ObEKTOB, B3BaHMOZEHCTBYIO-
IIHX C TEOAOTMYECKOH CPeJOH M Y4acCTBYIOLIMX
B CAO2KHBIX COLMAABHO-DKOHOMHYECKHUX B3aHMOOTHO-
menusax mexzay aroabmu [102, 122]. Baaroaaps ycu-
AEHHIO CBsI3eH Me/y ropoAamu 06pasyloTcst HX CHC-
TeMbl — IOPOJCKHE, IPAZONPOMbIIIAEHHbIE U arpo-
rpazonpomblnieHHbie araomepaiuu. C nosisaenuem
FOPOJCKUX arAOMepallH YBEAHYHBAIOTCS IIAOLUAJH
yp6aHH3HPOBAHHDIX TEPPUTOPHH; HHTEHCHBHOE OCBO-
enue TmprobpeTaeT pajuarbHbIH xapaktep. B mpeze-
Aax arAroMepaudH XapaKTepHbl CYTOYHbIE MasTHHKO-
Bble MUIPALIUK HACEAEHHUS C MIEPUPEPHH B TOPOZ-SIZPO
u obpatHO. Bremnue rpanuipr arromeparuu onpeze-
MIIOTCsI YCTOHYMBOCTBIO COLIMAABHO-IIPOM3BOZCTBEH -
HbIX cBsizell BHYTpU Hee. DbicTpoe passutHe araome-
pauui (QOPMHUPYET KpyNHble ypOGAaHU3HPOBAHHbIE
apeaabl, Ha3bIBaeMble METallOAMCAMH.

[IerocTHOCTD TOpOZA OMpeaeAsieTcs] B OCHOBHOM
06MEHOM MaTepHaAbHBIMH IIPOZYKTaMH H HHpOpPMa-
LIHeH, LEAOCTHOCTb arAOMEPAIMH HAM MeraroAKca
(POPMHPYETCs] COLHMAADHBIMH CBSI35IMH HaCEAEHHSI.

];ICAOCTHOCTb ropoza, B3aMMOCBS3HU COCTaBAAIO~
IOUX €ro KOMIIOHEHTOB H JAWHAMHYHOCTb Pa3BHUTHUA
MO3BOASIIOT OTHOCHTb €r0 K CHCTEMHBIM OObEKTaM.

[eonormueckas cpesa onpezersieT SKCIAyaTalMOH-
Hble XapPAKTEPUCTHKH TOPOJACKOH TEPPUTOPUH, BAUSIET
Ha ee IPOCTPAHCTBEHHYIO OPraHU3alIHI0, 0COOEHHOCTH
BXOKZIEHHSI B TEPPUTOPHIO MaTepHAAbHO-TEXHHYEC-
KHMX KOMIIOHEHTOB, BAHSIET Ha 3Z0POBbe HACEAEHMs.

[opoza u arnomepanum 06pasyloT HeCKOAbKO
uepapxudeckux yposueit [62, 107], xazxxaomy us xo-
TOPbIX COOTBETCTBYEeT CBOH YpPOBEHb OpraHH3aLIHH
U CBOM 06beKTbI reororudeckoit cpeznr (Taba. 4.6).

Iepswiii yposerv ropoackoit cpeapl XapaKTepH-
3yeT B3aMMOCBs3aHHbIE C TEPPUTOPUAMH KOMIIAEKCHI
rOPOJICKUX COOPYZKEHHH, ONpPeeAsIoNIUe AOKAAMU -
30BaHHbIE aPXHTEKTYPHO-TAAHHPOBOYHbBIE CHCTEMbI
(ATIC). dTomy ypoBHIO COOTBETCTBYIOT AOKaAbHBIH
Y PETHOHAABHBIH YPOBHH OPTaHU3ALMH F€0AOTHYECKOH
cpeapt (cm. Taba. 4.6). B kauectBe AIIC moxxmo
paccMaTpHBaTb MHKPOPAHOH, FOPOACKOM MapK U T.Z.

Bmopoii yposerb ropoackoi cpeapl popMHEpPYeT-
Cs1 B3aMMOCBSI3aHHBIMH apXHUTEKTYPHO-IIAAHHPOBOYHbI-

9kozeonoeus. Poccuu




TOPOAA UM TOPOACKHME ATAOMEPAILIUU

MH CHCTeMaMH. LMy OTBewaloT peroHaAbHbIH U Mezk-
PETHOHAAbHbBIH YPOBHH OPraHU3allMM T'€OAOTHYECKOH
cpeapt. [lpumepom cucrem atoro ypoBHs siBAsIeTCst
KPYIHbIA TOPOJCKOH ParOH, COOCTBEHHO TOPOJ,.

Ha mpemvenm yposre B kauecTBe KoMIIOHEHTOB
BBICTYTIAIOT KPYIIHbIE TOPOZA. JTOMY YPOBHIO COOT-
BETCTBYET MeKPETHOHAABHBIA YPOBEHb OpraHU3alMH
reororuyeckoii cpeapt. | Ipumepamu cucrem Tpetbero
YPOBHSI MOTYT CAY:KHTb arAOMepPaLdH, MerarloAHChHI,
TePPUTOPHUAABHO-IIPOU3BBOACTBEHHbIE KOMIIAEKCHI.
[lpu BsammozelicTBMM KOMIIOHEHTOB BCeX YpOBHEH
ZIOA2KHBI TIOI/IePKHBATbCS AOKaAbHbIH (BTOPOH ypo-
BeHb) u 061uui (TPeTHH ypoBeHb) 9KOAOTHYECKHe 6a-
AAQHCBI, PALIMOHAABHOE HCIIOAb30BaHHE IIPHPOAHBIX
pecypcoB, YTHAUBALHUS U OYUCTKA OTXOZO0B MPOU3BOJ -
CTBa, OXPaHA M BOCCTAHOBAEHHE OKPY?KAIOLIEN CPEZBI.

[ Ipeo6pasoBanne reororudeckoit cpeapl ropoza
B X0/le COBPEMEHHBIX I'€OAOTMYECKHX M HHKEHEPHO-
FeONOTMYECKUX TMPOLIECCOB SIBASIETCSI PE3yAbTATOM
B3aHMO/IEUCTBUH TPEX BUJIOB:

MexKAYy KOMIIOHEHTaMH reOAOTHYECKOH cpeabl
Ha (pox-Ie BAUSAHHA ITAQHETAPHDIX, SHAOT€HHDBIX U 3K30~

TeHHbIX (PaKTOPOB;
Me2K/ly TEOAOTHIECKOH CPEION U 9KOCUCTEMAMH;

M€Ky TeONOTHYECKON CPeZOM W KOMIIOHEHTaMH
rOPOZICKON TEXHOC]EPHI.

Bce Buzab BsaumozeiicTBu#l CBA3AHBI MEXKLY CO-
60H, U npeobAaAHNE B OIPEEAEHHDI MOMEHT KaKO-
ro-Au60 U3 HHUX 3aBHUCUT OT (DAKTOPOB reorpaduuec-
kot cpeap! (kauMar, AaugmadT u ap.) [14], ypopus
OpTaHM3allid TEOAOTHYECKOH CpeJbl U ee CBOMCTB,
4yBCTBUTEABHOCTH K BoszeficTusaM [58], xapakrepa
TEXHOTEHHOH cHCTeMbl (MHTEHCHBHOCTb, JAUTEABHOCTD,

MaciTab BO3ZEHCTBHSA).

[lean skoreorormueckux HMcCA€OBAHUH MOKHO
C(POPMYAHPOBATb CAEAYIOLIUM 006pa30M:

ONTUMHU3alMsI YCAOBHUH B3aMMOJEHCTBHsI Topoza
C TEONOTHYECKOH CPEAOH MyTEM COXPAHEHHsI, YAyYILIIe-
HUSI TEOAOTHYECKOH CpeAbl UAH CMSTYEHHsl ee Hera-
TUBHbBIX IPHPOJAHBIX HAM HCKYCCTBEHHO C(OPMHPO-
BaHHbIX CBOHCTB;

KOHTPOAD, OlIeHKA M MPOTHO3 MPHPOZHBIX H TeX-
HOTEHHbIX M3MEHEHMH TeOAOTHyYecKoi cpeabl (AuTO-
MOHHTOPHHT);

palOHAAbHOE HCIIOAb30BaHHE AUTOCQEPHbIX pe-
cypcoB, obecnieyuBaroliee HX BO3MOMKHYIO OXpaHy
H BOCCTaHOBAEHHE.

Ton I. Esponelickas uacnip

Aurocgepubie pecypchbl ropozia BKAIOYAIOT MUHE -
paAbHble, dHEPreTHYeCKHe, BOZJHbIE, IIPOCTPAHCTBEH-
HbIe PecypChbl pacCeAeHHs, CKAAZHPOBaHHS OTXOZOB,
cbpoca CTOUHBIX BOZ H JP.

Permenne sxoreororuueckux npobaem mpU 0CBO-
€HHH AUTOC(EPHBIX PECYPCOB — 3TO IpeKJe BCEro
[OBBIIIIEHHE KOMIIAEKCHOCTH, IOAHOTBI M KayecTBa
U3BAEYEHHs] U3 HeJp MOAE3HbIX HCKOIaeMblX, 60pbba
C UX TOTEPSIMH INPH A06bIYE, ONTHUMHU3ALMUS UCIIOAb-~
30BaHUs [POCTPAHCTBA TIEOAOTHYECKOH Cpezpl, Ipe-
AOTBPAIIEHHE UAH YMEHbIIEHHE HEraTUBHOI'O XOBHﬁ-
CTBEHHOTO BO3/JIEUCTBHsI HA TEOAOTHYECKYIO CPEAy
U BO3JIEUCTBHsI FEONOTHYECKOH CPebl Ha XO3SIHCTBEH-
Hble OOBEKTDI, NPUPOZHDIE DKOCUCTEMBI, HACEAEHHE.

[eororuyeckast cpesa u mpoueccol, mPOUCXozs-
IUMe B HeH, CBSI3aHbI CO MHOTHMH aCIIEKTaMH DKOAO-
THH YeAOBeKa: MHUTAHHEM, KHUAHMILEM, AHYHOH 6e30-
[IACHOCTbIO, 3aBUCSILEN B IKCTPEMAABHBIX YCAOBHSIX
OT ONACHbIX TEOAOTMYECKHX U HMH:KEHEPHO-TEOAOTH-~
YeCKHX IIPOLIECCOB; JOCYIOM U BOCCTAaHOBAEHHEM 370-
POBbsI, Ka4eCTBO KOTOPBIX OINPEAEASIETCS] COCTOSTHUEM
Z0POT, MECT OTZbIXa, SCTETHKOH AaHZIIA(TA; [€OXHU-
MHYECKOH U (PUSHYECKOU CPeoN OOUTaHMsl, XapaKTe-
PUBYIOLIEHCsT XUMHUYECKHM, TEIIAOBbIM, JAEKTPOMAr-

HUTHDIM, BPI6pagHOHHbIM U APYTrUMU BUJAMH 3arpsis-

nemms [107].

Pasnoobpasue 1 AMHAMIYHOCTD NPHPO/IHbIX MHUK-
POKAHMATHYECKHX, THAPOAOTHYECKHX, T€OMOP(OAOTH-
4eCKUX YCAOBHH, *SHEHCTOCTb  CTPOEHHS F€0AOTHYEC-
KO cpezibl (POPMUPYIOT TIECTPYIO0 KAPTHUHY TIPOCTPAH-
CTBEHHO-BPEMEHHOI'O PaCIpPeeAeHHs] T'eOAOTHYeCKHX

Tabauma 4.6

O6mbexTp! reorornueckoit cpeabl
H yPOBHH Ipajl0OCTPOHTEABHOTO MPOEKTHPOBAHHS
u oceoennsa [14]

Yposenb opra- OO6bekT Yposenb
HU3AIUN Te0JI0- | TeOJIOTHYECKOil |  IPaloCTPOUTETBHOrO
THYECKOIi cpeJipl cpespl ITPOEKTHPOBAHUS

DJieMeHTapHbIi

Darnus, caoi

IIpoexT oT/teIbHBIX aJ1e-
MEHTOB COOPY>KeHUIT

JIokasbHbIi Maccus IIpoext 3nanus, coopy-
(ecrecrBentbpiii | sxenus
napareHesuc
anmii)

PernonanbHbrit ITaparenesuc | IIpoekt 3acTpoiiku,
MacCHUBOB JIETAJIbHOM TIJIAHMPOBKH,

TEeHIJIaH ropoJa

Meskpernonab-
HbIIt

CoBOKYTHOCTD
[apareHes3nucon
MaCCHBOB

I'pynmosas cucrema
pacceJieH1st; TeHepaJib-
Has cXeMa CHCTeM pac-
cesleHns
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(PAKTOPOB U YCAOBUH CYILIECTBOBAHUSI YEAOBEKA B ro-
POJICKUX arAoMepalysix. B 4ucAe 3KOreoAOrHYecKux
()aKTOPOB HEOOXOAHMO BbIZEAUTb KOCBEHHbIE W IPsI-
Mble, a TaK:Ke IAO0OaAbHbIE, PeTHOHAABHbIE H AOKAAb-
uble. K KoCcBeHHBIM 3KOreoAOrHYEeCKHM (haKTOpaMm OT-
HOCATCS YCAOBHsI 3aAeraHHsl I'€OAOTHYECKHX TeA, HX
pasMepbl, BbICOTA, SKCIIO3HULIUSA U CTPYKTypa dAEMEH-
ToB peabeda. Pearusysich B AaHAMa(TaX, KOCBEHHbIE
9KOreo(aKTOPbI ONPEJEASIOT HHTEHCUBHOCTb COAHEY-~
HOH pajiallii, TEMIIEPATYpPy U BAAXKHOCTb BO3JYyXa,
XapakTep aTMOC(EPHDIX OCAZAKOB M LHMPKYAALHMH BO3-
Ayxa B atMmoc(epe, IOBEPXHOCTHBIA CTOK, (PU3HUKO-
MeXaHUYeCKHe CBOHMCTBA I0POJ, UX XUMHUYECKHH U MH-~
HEPAAOTHYECKHH COCTABbI, TEILAOBAArOOOECIIEIeHHOCTD,
CTPYKTYPHO-TEKCTYPHbIE XapaKTePHCTHKH.

[Ipsamble pernoHarbHbIE H AOKAAbHBIE DKOTEOAO-
ruYeckye (PaKTOPbl BO3AEHCTBYIOT Ha Cpezy OOUTaHHs
YeAOBeKa HENOCPEJCTBEHHO B TOPOJCKHX araoMepa-
nuAx. JTo reoguHaMuYeckue Tpouecchr (ceficmuyec-
KHe, OIIOA3HEBbIEe, KapCTOBO-CY((O3HOHHbIE H a,p.),
(aKTOpbI, 06YCAOBAHBAIOIIME PACIIPOCTPAHEHHOCTb M
XapaKTep PasAMYHBIX TEOXUMHYECKHX H Teo(H3Hdec-
kux noaeit. K npsiMbivM skoreonornyeckum gaxropam
Takzke OTHOCATCS H TH/JPOreOAOTHYECKHE YCAOBHS,
XapaKTePHU3YIOIIHE PECYPChl H KAuecTBO I107[3eMHbIX
BOZI, MOIITHOCTb 30HBI a3palliH, B3AUMOCBSI3U MOBEPX-
HOCTHDIX H TIOZ[3€MHbBIX BOJ,.

OTH (PaKTOPb! BKAIOYAIOT H XapPaKTEPUCTHUKH KY-
POPTOAOTMYECKHX PECYPCOB — MHHEPAAbHBIX BOJ, Ae-
4e6HbIX rpsased. | [psMbIM akoreodakTopom SBASIOTCS
TaK:Ke U KOMIIOHEHTbI AaHAIIa()Ta TEPPUTOPUH pacce-
AeHUsI, paccMaTpUBaeMble C XyZOKeCTBEHHO-ICTETH-
YECKUX U MICHUXOAOTHYECKUX TIO3ULMH.

pCI'PIOHaJ\beIC U AOKaAbHbIE 3KOI€OAOTHYECKHE
(PaKTOPbl BO MHOI'OM OIIPEJEASIIOT Ka4eCTBO OKpPYy2Ka-
}OLgeﬁ Cpeabl U CBA3aHHOE C HUM 340POBbE HACEAECHHA

(taba. 4.7).

MHuo:zxecTBO B3aMMOCBsI3aHHBIX TAOGAABHbIX, pe-
THOHAABHBIX U AOKAAbHBIX MPSMbBIX H KOCBEHHBIX 9KO-
reOAOTHYeCKUX (AKTOPOB OINpeZEeAseT eCTeCTBEHHbIH
SKOTeOAOTHYeCKHH MoTeHuHaA. Bansnne TexHorenesa
MO2KeT TIPUBOZUTb K CHHKEHHIO 3TOrO IOTeHIIHaAa
(manpumep, Tpu 3arpsA3HEHHH TI0YB HAHM TOJ3€MHBIX
BOZl) HMAM, HAlPOTHB, K €r0 BOCCTAHOBAEHHIO MOCAE
PEKyAbTHBAIIHH HapyIIeHHbIX 3€MeAb, OYHCTKH CTO-
xoB u T.z1. [14].

ElcrecTBeHHbIfl 5KOreoAOTHYECKHE MOTEHIMAA Xa-
pPAKTEPHU3YETCsl MPOCTPAHCTBEHHOW MO3aWYHOCTBIO.
Mosauunas reteporeHHOCTb CBOHCTBEHHA TOPOZLY
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W HapacTaeT 107 BAHSHHEM TeXHOTeHe3a. Ba:kHbIM
(PaKTOPOM, (POPMHUPYIOIIUM ECTECTBEHHBIH 3KOre0-
AOTHYECKHH TOTEHIHMAA, SIBASIOTCS IIPUPOZHDIE TeO0-
XUMHYecKHe aHoMaAuu. VI3BecTHO, uTO HezoCTaTOK
102 BbI3bIBAET DHAEMUYHBIH 300, N3ObITOK CTPOHLIUS
U Je(PUUUT KaAbLIMs — YPOBCKYIO OOA€3Hb, HeJOoCTa-
TOK (bTopa — Kapuec u T.Z. Ha npupoanoe pacrpeae-
AeHHe GHOAOTMHYECKH AaKTHUBHBIX JAEMEHTOB ~HaKAa-
ABbIBAIOTCS . TEXHOTEHHbIE AHOMAaAUH.

B paitone Canxr-Ilerep6yprecxoii araomeparun
B I0/I3€MHDbIX BOJ@AX IMPOTEPO30HCKOTO BOJAOHOCHOIO
KOMITA€KCa OGHAPYKEHb! 30HbI MOBBITIEHHOTO U HOP-
MaAbHOTO coziep:kanusi hropa. B aTux 30Hax Ha (oHe
CHHzKEHHUs] Kapheca HaBAIOAAMCh SIBAEHHUS (PAI0OPO3a
3y60B U ZeEKThI KOCTed.

BausHie aHOMaAbHBIX KOHIIEHTpalMH HEKOTO-
PbIX DAEMEHTOB Ha 3/J0pPOBbE 4YEAOBEKA ITOKA3aHO
B Taba. 4.8.

[ Ipombunnennoe npoussozcTBO IpU  HecoBep-
IIEHCTBE TEXHOAOTHH TMPHBOAMT K BOSHHKHOBEHHIO
HCKyCCTBEHHBIX F€OXMMHYECKHX aHoMaAui. Han6oab-
IITyI0 OMACHOCTD TIPE/CTABASET TeXHOTEHHOE HaKOIIAe-
uue B 6uocpepe Hg, Pb, Zn, Cd u apyrux Taxernix
MeTaArOB. B 30He 3arpssHeHus pTyTHOro KomM6HHaTa
B 1 xr mousn! Mozxet cozepxatnes zo 400 mr Hg npu
ponosom cozepxannu 0,1 mr/xr. I'lpu coxpamenun
TEMITIOB MPOMBINIAEHHOTO TIPOM3BOJCTBA B YCAOBHSAX
HECOBEpPILIEHHbIX TEXHOAOTMH Z06bIYH, NepepaboTKH,
XPaHEHHs U OYHUCTKH MHHEPAABHOTO ChIPbS K Cepezt-
e XXI B. KoHIeHTpaLMs psiZa TOKCUYHBIX DAEMEH-
TOB B I€OAOTHYECKON CpeZie HEKOTOPDIX PAHOHOB MO-
et yBeamuutbest B 10-100 pas.

[ Tatorennbivur aast yeAOBeKa MOTYT 6bITh H MEAb-
Yaullle YacTUIbl HEKOTOPbIX MHHEPAAOB, HAIPUMEp
acbecra. [ Ipu nomaganum B Aerkue HeCKOAbKHX jie-
CSATKOB TPAaMMOB MHHEpaAbHbIX MBIAMHOK uAU | T Bo-
AOKOH MOTYT PasBHBATbCsI CHAHKO3, TyOepKyAes, pak
AErKHX.

OCHOBHBIMM HCTOYHMKAMH 3arps3HEHHS IOJ-
3eMHBIX BOJ TOPOZIOB ABASIOTCS CBAaAKH, TIOTEPH U3 Ka-
HaAM3alMOHHBIX CeTeH, (PUAbTPALMS 3arpsA3HEHHbIX
TIOBEPXHOCTHBIX BOJ. B 30He BAMAHHSA KPYIHBIX CBa-
Aok (710 3-5 kM) TemmepaTypa MoA3eMHbIX BOZ, MTOBbI-
maerca Ha 10-15 °C, okucasemocts — B 20 pas,
konuenrpamus xropuzos — B 10-13 pas, cozep:xanue
aMMMaKa — Ha ZBa TOpsAZKa.

COBOKyl'IHOCTb IIPSIMBbIX U KOCBEHHBIX (DAKTOPOB,
orpezeAsrongasi BEAUYHHY U 3HaK €CTECTBEHHOI'O 3KO~
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TOPOAA UM TOPOACKHME ATAOMEPAILIUU

F€OAOIr'H4€CKOro IIOT€HLIHaAd, BAHUAET Ha IIPOAOAZKH-
TEAbBHOCTb 2KH3HH YE€AOBEKa.

B Hacrosee Bpemsi B olieHKe 3KOreo(paKTOPOB
npeobAazaeT reoXMMHYecKasi KOHLICIILIHS. Ouanako ne-
00X0ZMMO IOBBICHTb BHHUMaHHE K I'e0JUHAMHUYECKHM,
reoOMOAOTMYECKHM M TeO(pHUBHYECKHM (aKTopaM —
YPOBHIO paJyalyi, SAEKTPOMArHUTHbIM IIOASIM, YPOB~-
HIO TEOMarHUTHOTO IIOAsl, F€OTEMIIEPATYPHOMY IIOAIO,
HUCKYCCTBEHHOW BUOPALIMH, YPOBHIO IPAaBUTALIMOHHO-~
o TOA.

KouTpoab reoxumudeckux u reousHueckux Qax-
TOPOB U OLIEHKA MX BAHSIHHSI Ha 3J0pPOBbe 4YeAOBeKa
B HacTosiiee BpeMsi HezocTaTounbl. | [puyumna aroro,
B YaCTHOCTH, 3aKAIOYAeTCs B CAOXKHOCTH OLIEHKH CO-
OTBETCTBYIOIIUX OHOAOTHYECKHUX pEaKUMHd U B JAH-
TEABHOCTH CKPBITOIO T€PUO/A HAPYLIEHUH B OPTraHU3-
Me deroBeka. | [pu oreHKe ecTeCTBEHHOrO DKOreoAo-
TMYEeCKOro IOTeHLMaAa ropoJa BazKHO OIIPEJEASATb
reogMHaMuYecKye (GaKTopbl. | eoxummueckue, reou-
3UYEeCKHe U reoJUHAMHYeCKHe COCTaBASIIOIINE eCTeCT-
BEHHOI'O IKOT€OAOTHYECKOro IMOTeHLHAaAa BbICTYNAIOT
U KaK HEeIOCPeJCTBEHHble, U KaK OIOCPeJOBaHHbIE
(haKTOPDI, BAHSIOLIHE HAa COCTOSTHHE KHUAMILA, IIPOU3-
BOJICTBEHHOU CpeZbl, 0POr, T.e. BCEH HH(PPACTPYKTY~
pbI Cpesibl OOUTAHUS YEAOBEKA. -3HAYMMOCTb Pa3AHY-
HbIX COCTaBASIIOLIUX €CTECTBEHHOTO SKOI'€OAOTHYECKO-
ro IOTEHLHAaAa MOKeT ObITb BbIABAEHA KaK IIyTeM
PETPOCTIEKTUBHBIX OLIEHOK, TaK M MeTOJZaMH MaTeMa-
THYEeCKOr'0 MO/IEAHPOBaHHs, OCHOBAHHBIMH Ha Pe3yAb-
TaTaX MOHHUTOPHHIA OKPY?KAIOLIEH Cpebl U 340POBbsI
YeAOBEKa.

B xomnaekc @akTopoB, onpeseAsiomux Kauec-
TBO T'OPOJCKOH TE€OANOTHYECKOH CPEAbl JASl 2KHSHU
¥l AESITEADHOCTH YEAOBEKA, BXOAAT [IOKA3aTEAH TEXHO-
FEHHOTO (DPU3HYECKOTo 3arpsisHeHusi. Kouuenrtparus
IIPOMBIIIAEHHOTO NIPOU3BO/CTBA, B TOM YHCAE [POU3-
BOJCTBA TEIIAA U IAEKTPOIHEPTUH, PA3BUTHE IAEKT-
POMPHULUHMPOBAHHOIO HA3EMHOIO U [OJ3eMHOIO TPAHC-
[0PTa HPUBOJST K YBEAHYEHHIO YPOBHsI HCKYCCTBEH-
HbIX (DU3HYECKHX [OAEH; (POPMHPYETCs] TEXHOrEHHOE
(pM3HYECKOe 3arpsi3HEHHE TEOAOTHYECKOH CPejbl Ha-
PsIAy ¢ XMMHYECKMM 3arpsisHEHHEM aTMOC(QepPbl, THA-
pPOCREPDI U MOYBBL

MuTencuBHOCTD TeXHOTEHHBIX (PMBHYECKHX IO-
Aelt (TermAOBOe, AMHAMHYECKOE U DAEKTPUYECKOE TTOAE
6AYKZAIOIINX TOKOB) Ha TEPPUTOPUU KPYITHBIX IOPO-
ZIOB U TIPOMBIIIAEHHbIX LIEHTPOB MOZKET JOCTHYb KpPH-
THYECKUX 3HAYEHHUH, 3a IpeZleAaMU KOTOPbIX HayHMHa-
eTcsl X aKoAoruyeckoe Boszeiictsue. Ha teppuropuu

Ton I. Esponelickas uacnip

Tabauna 4.7

Bausnne peruonHaabHbIX 3KOreoAOrHUECKHX
(akTOPOB H 06yCAOBAEHHBIX HMH aTMOC(epPHbIX
MPOLIECCOB Ha COCTOSIHHE 3[10POBbsI HACEAEHHS

XapakTepucTuka
9KOT€0JIOrHYECKUX (DAKTOPOB

Cocrosinue 310pOBbA
HaceJeHnA

Meskzoprvle noHuKeHUs
U KOMAOBUHYL

MaccoBble caydan
OCTPBIX 3a00JICBAHTIA,
MOBBIIIEHIE YPOBHS
CMEPTHOCTH

Cpe/iHero1oBast HOBTOPSIEMOCTD
3acrost Bozayxa 50-75 % 1pojo-
JKUTEJbHOCTBIO Gostee 5-10 el

Bexoamnennvie pasHunol
U HU3KOZ0PbA

Hapymuienue dusnosioru-
yecknx (pyHkumii opra-
HU3Ma, Pa3BUTUE XPOHU-
YecKuX 3a00JICBaHUIl,
COKpalleHue I1POI0JIKU-
TEJIbHOCTH KU3HU

BeposiTHoCTb 3arpsi3HeHmsi BO3-
ayxa 30-50 % 1mpoaossKuTesb-
HoCTbhIO 1-5 JHeit

Husmennocmo Pasnpaxenue opranos

BepositocT sarpsisienus pos- | ) BCTE, HIMCHEHHIE

ayxa 15-20 % ¢ coxpaHeHueM @mnomim‘{ecwnx
BBICOKUX KOHIIEHTPAINii 3arpsi3- byukimit
HEHU JI0 3 JHel

Tabaua 4.8

Bausinue pasamunbix xonuenrtpauuit
XHMHYECKHX 3AeMEeHTOB Ha 3J0POBbe

yenoreka [62, 107]

XumMuueckuit .
[MocaencrBust BozeiicTBust
JJIEMEHT
ITonn:keHHble KOHIEHTPALH
1 bBasenoBa Gosie3np — HapyuieHue (pyHKInm
MIATOBUIHON JKeJIe3bI
Fe Anemusi, CBSI3aHHAS € HEJOCTATOYHBIM CHH-
TE30M reMOrJI00MHA; 03€Ha; OCTEONATHST
Se Umemuveckast 6oJie3Hb cepiiia
Mg Ypoaurtnas, xesuHo-KaMeHHast 60JIe3Hb
IloBbiIeHHBIE KOHIEHTPALUH
As O6smTepupyIONHil SH0apPTEePUHT
Cd Ocreonopos, IIppo3 Tmedenn
Pb [Tuenonedpur, mumdborpanyiemMaTos
H Hapy1ienue iesiTeIbHOCTH TIeHTPATbHOIT
8 HepsHoii cucrembr (6osestb Munamata)
Mn Jlarepusm
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MockBsbl HapylIeHHe ecTeCTBeHHOro TeMIlepaTypHO -
ro pe:xuma Habaozaerca Ao raybéuabt 100-150 wm,
TeMmIiepaTypa TOJ3eMHbIX BOJ MOXKET TMpeBbIaTh
pounosyio Ha 14 °C. Makcumarbubie TemiiepaTypbl
HaOAIOZAIOTCS. B palioHe AyOOKHX BbIpabOTOK MeT-
POIIOAMTEHA, B 30HAX (DYHKIMOHHPOBAHMS CHCTEM
OXAQKJI€HHA C BOZOOOGMEHOM, Ha YYacTKaxX TEMAOT-

pacc [181].

[lpu 6ypenun ckBamuH Ha TePPUTOPUM IIPO-
MbinAeHHbIX paitonoB MockBbI 6610 yCTaHOBAEHO,
uro Ha raybunax 30-100 m cymecrtsytor ycrofiuu-
Bble TIPOTpPETble” 3OHbI, TeMIepaTypa B MpejeAax
KOTOPBIX OTAMYaeTcsi oT ¢onosod Ha 2,5-3,0 °C.
Haza tenrorpaccamn unTencusHo mporpesaercst moy-
Ba; Ha TAy6une 0,5 M B AeTHHE MecsLIbI OHA MOBbIMA-
erca 1o 40 °C. Ha reppuropuu roposa mponrozseno
20 ThIC.KM MarucTPaAbHbIX TPY6OTIPOBOOB, KAHAAOB,
KOAAEKTOPOB M TOHHEAEH; MPOTS:KEHHOCTb AMHMH
merpornioautena coctaBaser 400 xkm. Tennosoe Bos-
neicTBre Ha reorormdeckyio cpety Mocksbl mocra-
TOYHO BBICOKOE.

[Tocaeactsust mporpesa rpynta MoryT 6bITh Bech-
Ma omryTumbr; pu Harpesanuu oT ) 70 50 “C mpouc-
XOZMT M3MEHEHHE CTPOEHMsI H Hecylled Croco6HOCTH
BOZIOHACBIIIEHHbIX TAUH. | [oBblIeHne TemmepaTypbl
B IPyHTE CIOCOOGCTBYET YBEAHUEHHIO KOPPO3HOHHBIX,
6HOKOPPO3BHOHHDBIX, KaPCTOBO-CY(P@O3HOHHBIX U APY-
rux npoueccos. C moBblieHHemM TemiepaTypbl Moz -
3eMHbIX BOJl H3MEHsIETCsS 6aAaHC COAEPKAIMXCSl B HUX
XUMHYECKHX COeJHHEHHH, YTO BAHMSET Ha arpeccHB-
HOCTD I10/[3eMHbIX BO/L TI0 OTHOLIEHHIO K 6ETOHY H Me-
TaANOKOHCTPYKIMAM coopyzxenuil. J\uneiiHoe Bospac-
TaHHe CKOPOCTH KOPPO3UH YIOTPEOASEMbIX B CTPOH-
TEAbCTBE METaANOB HAOAIOJAETCS TPH yBEAHYEHHH
temnepatypbt o 0 7o 80 °C. I'lpu nosbmenun tem-
nepatypbt 20 40-50°C y nexkoropbix BHZOB KOppO-
JAUPYIOIINX MHKPOOPTaHH3MOB IIPOHCXOJUT pesKas
HHTEHCH(DMKAIIUS KH3HE/IEATEABHOCTH, 3HAYUTEABHO
YBEAMUMBAETCsl X OOIIee YHMCAO, BO3pacTaeT KOppo-
suonHoe Boszeticteue [106].

Jlunamudeckoe BosgeHCTBHE Ha TeOAOTHYECKYIO
cpely ompeleAseTcsl HaAHYHEM TEXHOAOTHMYeCKHX
U CTPOUTEABHBIX MEXaHH3MOB, FeHEepHPYIOIIUX KoAeba-
HHS, @ TaKKk€ MHTEHCHBHOCTBIO TPAHCIIOPTHOIO IOTOKA.
JlauTeAbHOE BUOGpAIMOHHOE BO3JEHCTBHE HAa TEOAOTH-
YEeCKyI Cpely NPUBOAUT K HEOJHOPOJHOMY YIIAOTHE-
HHUIO TOpPoZ. JTO BAedeT 3a cob6OH HepaBHOMEPHOCTD
ocazku U ZedopmalHio 37aHHH U coopyxsenuit. | le-
pezaBaeMasl TPYHTaMH BHOpaUMsl MOKeT OKa3bIBaTb
HENOCPEACTBEHHOE BO3/EUCTBHE HA YEAOBEKA.
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OcHoBHOH (OH AHHAMHYECKOTO TOASl B FOPOZAX
COB/IAETCs TPAHCIIOPTOM. | paHCIIOPTHBIH MOTOK HA YAM-
nax Mocksbt gocturaer 7000 ex/y, uro BbizbIBaET
BOAM3H MarucTpared HHTEHCHBHblE KOAeOaHHsl TPYH-
ta. Haba10aenus nokaspisator, 4ro npu npesbinenun
OIpesIeAEHHOTO YPOBHsI KOAeGaHUH rpyHTa MOTYT BO3-
HUKHYTb TPEIUHHbI B (DYyHZAMEHTAX 3JaHHH, [1OCTPO-

€HHbIX BOAM3U MaruCTPAaAEH.

DAeKTpPHYECKHE TIOAS, TeHepUpyeMble TIPOMbIIII-
AEHHbBIMH U ObITOBbIMH OOBEKTaMH, DAEKTPHUPULIHPO-
BaHHbIM TPAHCIIOPTOM, CIOCOOCTBYIOT BO3HHKHOBE-
HHUIO B TE€OAOTHYECKOH cpene OAY2AAIOIMX TOKOB.
[ TupokoBeruareabHble pagMOCTAHIIME HABOAST TOKH,
ZEFCTBHE KOTOPBIX OTMEYaeTcsl Ha PAaCCTOSHUH

a0 800-1000 m.

CoszaBaemblil B BepXHell 4acTH TPYHTOBOH TOA-
M 9AEKTPOMATHUTHBIA (JOH MOZKET JOCTUraTb Ha OT-
ZIeAbHBIX y4aCTKax JecsATKoB BOAbT Ha 1 m. Daextpo-
MarHuTHbIH oH, npesbinatomuii 5-10 B/m, coszaer
auckoMoptHble, a npesbmmaromuit 20-30 B/m —
omacHble YCAOBHsl [IAs CYIIECTBOBAHHSI eAOBeKa.
[lpu manpsexennocTn moas B 3emae, paBHon 125-
200 B/m, mMakcuMaAbHO MPOSIBASIIOTCSI HPOLIECCHI
SAEKTPOOCMOTHUYECKOH (PUAbTPALMH B TAHHHCTBIX
rpyHTaXx.

Bayzaaronye Toku MOTyT pacrnpocTpaHsATbCS
B IPyHTE Ha 3HAYUTEAbHOE PAacCTOSHHE B 3aBHCHMOC-
TH OT NapaMeTPOB MCTOYHHKA U YZAEABHOTO dAEKTPHU-
YECKOro COINPOTHBAEHHs I'pYHTA.

[lokasareau, xapaxTepusylomye TexHOTeHHbIE
(U3HYeCKHe IOAS, KaK U FeOXHMHYECKHe IoKasaTe-
AH, QOPMHUPYIOT CUCTEMY KPHUTEPHEB OLIEHKH KayecT-
Ba FOPOZCKOH cpeabl. DTH MI0Ka3aTeAH JOAMKHBI BXO-
JUTb B YHUCAO CAHUTAPHO-IKOAOIHUECKHX KPUTEpHEeB
U KPUTEPUEB OLIEHKH KAYeCTBA :KHAOH U [IPOU3BOJ -
cTBeHHOH cpezabl. B HacTosimee Bpems umeeTcs onbIT
COCTaBAE€HHsI KapT TEXHOTEHHOIo (PU3HYECKOro 3ar-
PABHEHHUS.

Paiionnposanue ropoga no xapakTepy M HHTeH-
CHBHOCTH Pa3BUTHsl (DUBMYECKUX TIOAEH, COBMEILEH-
HOE C HMH:KEHEPHO-TEOAOTHIECKHM pPAaHOHHPOBAHUEM,
II03BOASIET IIPOTHO3HPOBATb BO3MOXKHbIE TPAaHC)POP-
MalU{ TeOAOTHYECKOU CpeJbl: U3MEHEHHE TeMIlepa-
TYPHOTO pe:KHMa H arpecCHBHOCTH IIOYBOIPYHTOB
U TPYHTOBBIX BOZ, KOPPO3HOHHON OOCTAHOBKH BCAEZ-
CTBHE H3MEHEHHs TeMIIepaTypPHOTO pe:kHMa H HHZIY-
LMPOBaHHUs OAYKZJAIOLINX TOKOB, IIAOTHOCTH U BAAZK-
HOCTH TPYHTOB I107, BO3JEHCTBHEM TEMIIEPATYPHOIO
IIOASl U TIOAS BUOpaLMK U T.II.

9kozeonoeus. Poccuu
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BbicTpbiii pocT ropozoB MPOMCXOAHT BO BCEM
mupe. B Poccun pactyT He ToAbKO cTapble ropoga —
Mocksa, C.-Ilerepbypr, Camapa u ap., HO u HOBbIE,
BO3HMKAIOIIHeE B IIEHTPe FOPHO-Z06bIBaOIIEH U Mepe-
pabarbiBaroreii npombiaesHoctH — Bopkyra, Ku-
poBck, Byrypycaan, Hopoxyit6pimesck.

Poct roposios u uncaeHHOCTH TOPOACKOrO Hace-
A€HHsI — 3TO HE TOAbKO 3aCTPOHKAa IIOBEPXHOCTH, HO
M OCBOEHHE HeJp 3eMAH B CBSI3H C IKCIIAyaTaLHeH
MOZ3eMHbIX BOJ, CTPOHTEAbCTBOM I10Z3€MHbIX COOPY -
skeHul (rapau, KOAAEKTOPDI, METPOMIOAHTEH ).

Crenmguueckumu npobreMaMu 3KOTEOAOTHH 'O~
POZIOB SIBASIIOTCSI IOJTOIIAEHHE TePPUTOPHH, KapCTO-
Bo-Cy(osuonnble Tpouecchl (TMpoBar M Tpocazka
TIOBEPXHOCTH ), BAHSHHE GAYKAIOIINX TOKOB, XMMH-
YECKOro, TEIAOBOTO M OHOAOTHYECKOro 3apazKeHHs
Ha COCTOSIHME U CBOWCTBA IPYHTOB M I0J3EMHbIX BOZ,
MOYBEHHO-PAaCTUTEABHOI'O ITOKPOBa, (PYHJAaMEHTbl HH-
?KEHEPHDbIX COOPYKEHUH.

3uaunterbnoe Bausnne Ha T oxaswBaer
rpaZIoNPOMbIIIAEHHbIA KoMrAeke. Bo MHOrHxX ropozax
Poccuu B pesyabTaTe HHTEHCHBHOTO Ha3eMHOTO H IO -
3eMHOTO CTPOUTEABCTBA TIPOHCXOAUT AKTUBH3ALUS
onoasuesoro npouecca. ONOASHH MOpaKaloT Teppu-
TOPHUHM MHOTHX HACEAEHHbIX MyHKTOB. KX axTuBHbIE
nposisAenust 3apeructpuposanbl B Huzxnem Hosro-
pozae, ¥Yabauoscke, Caparose, Mockse, ChikTbiBKa-
pe, Kasann, Boabcke, Kaayre, Boponexe, Pocro-
se-Ha-/lony, CraBponore, Haabuuxe, [laturopcke
¥ APYTMX KPYIHBIX ropozax. AKTHBHO pa3sBHBAIOTCA
onu Ha Tepputopun boabmmoro Coun, rae TexHoren-
Hble (PaKTOPbI MMEIOT Cepbe3HOe 3HaueHHEe; 37€eCh
HaHeCceH 3aMeTHbIH yllep6 KypOpPTHBIM O6beKTaM
M 2KHAHIIHOMY (DOHZY.

Ha Tepputopusix HeKoTOPBIX TOPOJOB 3aMETHO
AKTHBHU3HPOBAAHCh KAapCTOBbIE H KapCTOBO-Cy(PQPO3H-
onnble npouecchl. Fx karacTpouueckue nposisae-
uusi ormeyennl B Jsepzxuncke, Coaukamcke, Mock-
Be, Ye u apyrux ropogax Poccum.

B nexotopbix ropogax o6Hapy:eHbl reornaToreH-
Hble 30HbI PA3AMYHOTO MPOUCXOK/EHHS!, B YaCTHOCTHU
CBsI3aHHbIE C SMaHaLMeH PasloHa, TOBbINIEHHOH PasHo-
axtuBHOCTbIO ropubix nopog (Cauxr-Ilerep6ypr).

[eorornueckas cpeza kazkzoro ropoza BecbMa
crielUdUYHA U [0-CBOEMY pearupyeT Ha MHOroobpas-
Hble TeXHOTeHHble BoszeicTsus. | Ipobrema skoreo-
AOTHH TOPOZOB M TOPOJCKHX araoMepauui Tpebyer
0c060ro BHUMaHHSI.

Ton I. Esponelickas uacnip

4.5. OBbEKTBI AI'POTTPOMBILLIAEHHOI'O
KOMITAEKCA

ArponpombliiAeHHBI KOMIAEKC 06beaHHseT
CeAbCKOXO3SIHCTBEHHOE TIPOM3BOZCTBO H IIPOMDIIIACH -
HOCTb IO IepepaboTKe CeAbCKOXO3SAHCTBEHHOH IIPO-
aykuud. SemeabHbiit Goug Poccuiickoit Megeparun
coctaBasier 1707 man ra, B Tom uucre 648 man ra
HaXOZSATCS B CEAbCKOXO3SIHCTBEHHOM HCIIOAb3OBaHHH.

OcHoBHbIE CeACKOXOBSHCTBEHHbIE PAHOHbI €B-
porefickoit yactu Poccun cocpeoToYeHbI B €e 11eHT-
pe u uHa tore (puc. 4.1).

[Tousoo6pasoBanue ecTb HempepbIBHbIH MpoLECC
KPYTrOBOPOTA BEILECTB ME:KAY MPU3EMHBIM CAOEM aT-
Moc(epbl, BEPXHHM CAOEM 3€MHOU KOPbI, KHUBbIMH
OpraHu3MaMH, MOBEPXHOCTHbIMU M TOZ3€MHbIMU BO-
JaMH C aKTHBHbIM y4acTHeM 9Hepruu coAHua. Hau-
60Aee CyLLIECTBEHHO AAsI IOYBOOOPABOBAHUSI — B3au-
MOZEHCTBHE MeKAY DAEMEHTAMH HE:KUBOW IIPHPOZbI
W KMBbIMH OPraHH3MaMH.

B ceBepHoii wacTu pervona pasBUTbI OACHEBOZ -
CTBO, 0XOTa Ha IYLIHOTO 3Bepsi, 3BEPOAOBCTBO, PhIOO-
aoBetBo. FO:xuee ApxaHreabcka MosiBASETCS 04Yaro-
BOE 3EMAEJIEAHE TI0 ZOAHHAM peK.

B peruone pasBuThI MACOMOAOYHOE CKOTOBOZCT-
BO U CBHHOBOZCTBO, COUETAIOIIHECs C BbIpAIUBaHHEM
KapToeasi, oBomiedl, AbHa; B Llentparbno-Yepno-
3emHoM patione, | loonxbe, na Cesepnom Kaskase,
FO:xuom Ypare — sepmosoactso. B Llenrparbno-
Yepnosemuom u Cesepo-Kaskasckom paiionax sep-
HOBOE HAIPABACHHE JIOTIOAHSIETCS CBEKAOCESHHEM,
IIPOMBBOJCTBOM MACAMYHBIX KYABTYp, CaZ0BOJCTBOM,
BUHOIPaZapCTBOM, TabakoBozcTBoM; B | loBorzkbe —
MIPOU3BOZCTBOM MAaCAHYHBIX KyAbTyp. B aTux paiio-
HaX PacIIPOCTPaHEHO TaK:Ke OBLE- M IITHLEBOJCTBO.

[Tromaau, 3anATbIE arpONPOMBIIIIAEHHBIM KOM -
[IAEKCOM, COCTaBASIIOT, MAH ra: namuu — 139, ceno-
kocbl — 23 u mactéuma — 59. I'laomazp ceabcko-
XOBSIMCTBEHHOH OTPACAU IIOCTOSIHHO YMEHbIIIAeTCsl
B pe3yAbTaTe ee OTUY2KACHHUS JAS Pa3BUTHS MIPOMbIII-
AEHHOCTH, TOPOJIOB, TPAHCIIOPTA.

[ Trommazp maxoTHoM 3eMAH, MpUXOAsIIeHAcs Ha OJ-
Horo uenoBeka, B 1940 r. cocraBasra 1,2 ra/uea.,
B 1994 r. ona cokparuracs a0 0,84 ra/uen.

YkasauHoe sBAeHME XapaKTepHO JAS MHOIHX
crpan. B CILIA B 1971-1975 rr. Ha aymy naceaenus
npuxoauroch 0,95 ra, B 2000 r. oxxuzaercs 0,84 ra.
Coxpalenne maimHu Ha ZyIly HaceAEHHs! BbI3bIBaeT
Heo6X0MMOCTb HHTEHCH(UKALIMH CEAbCKOXO3SHCTBEH-
HOTO TIPOU3BOJCTBA.
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Hau6oabmas goas ceabckoxo3siCTBEHHOrO Mpo-
M3BOZCTBA TIPUXOZMTCS Ha BbIpamuBanue 3epHa: 36 %o
OT TIAOILAZY TIAIHH 3aHATbI 3ePHOBBIMH KYAbTYpaMH,
35 % — xopmoseivu, 9 Y% — TexmiveckuMH KyAbTYypa-
MM, Kaprogerem, osomamu u ap. O mpogyKTHBHOCTH
CEABCKOTO XOBSIICTBA MOMKHO CYAMTb II0 yPOKAHHOCTH
3epHOBbIX, JMHAMUKA KOTOPbIX TpescTaBAeHa B TabA.4.9.

o nasara 90-x rr. sHEpProeMKoCTb CEAbCKOTO
xossficTBa moBblmarach. OHa XapakTepH30BaAACh

YBEAHYEHHEM J03bl BHOCHMbIX YZOOPEHMH, CPeacTB
XMMHYECKOH 3alMThl PACTEHHUH, PacIIHPEHHEM CEAb-
cKoxossitcTBenHoro npoussoactsa. B 90-e rr. mpo-
HCXOZUT CIaZl BCEX OTMEYEHHbIX TOKa3aTeAeH CeAb-
CKOTO XO3sIHCTBA.

[ozoBoit paamanuonnbiit 6araHc AAS TeppHTO-
pun Poccuu (pasHulia Mezs/ty MOCTYTIAGHHEM COAHEY-
HOH pajZMallii U ee OTpa:KeHHeM OT JeMAM) COCTaB-
astet 8,5-17 toic. I'Jlzx /ra. Ilpu aoctuzenuu satpar
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Puc. 4.1. ILiomnocmo cevCcro-
XO3AUCINGCHNBIL Y200ull W UH-
MEHCUBHOCING  UCNOJIb306AHUA
Ha nux necmuuudos (dannvie
BCET'HHTEO, 1980-e 22.):

9acTh TEPPUTOPHIT HROHOMITTECKIX
paiionoB, 3amnATas CeabXO3YTOJs-
v, %: 1 — < 1,5, 2 — 1,5-10,
3 — 10-30, 4 — 30-50, 5 — 50-60,
6 — 60-70, 7 — 70-85; cpennero-

JI0BOE  TIOCTYIUIEHHEe  HEeCTHIIOB,
kr/ra: 8§ —<2,9 — 2-4, 10 — 4-10;
11 —

HEOCBOCHHDbIC TeppuTropnun
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suepruu 15 '/l /ra B rog HaunHarotcs BpeaHble AAs
reOAOTHYECKOH Cpezibl TOCAEACTBUS — YCHAEHHbIH
CMbIB XHMHMYECKHX COeJUHEHHH B PEYHYIO CeTb, MH-
TEHCHMBHasl 2PO3Hs, 3arpSA3HEHHE MOYB M TMO3eMHbBIX
Boz U ap. Bpiseano 3To Tem, uTo npw Kazkymeics He-
GOADILION OMIOAHMTEABHOU SHEPIHH, IPUXOASIIEHCs
Ha oTzeAbHble yuactku cymm (nopsigka 0,1-0,2 % or
€CTECTBEHHOTO (JOHA), ee MO2KeT OKasaTbCs JOCTa-
TOYHO /JAsl 3allycKa LENHOH peakIMu HeobpaTHMbIX
M3MeHeHHH reonormueckon cpeapr [193].

3arpaTbl sHeprHM Ha MPOU3BO/JCTBO €QUHMIIbI
MPOZYKIIMH TOCTOSIHHO BO3PACTAlOT, YTO H3BECTHO
KaK ‘3aKOH CHUKEHHs] SHEpPreTHYeCKOH 3((PeKTHB-
HOCTH TIPHPOZOTIOAb30BaHUs . YBEAHYEHHe 3aTpaT
SHEPTHH Ha 06pPabOTKy MOYB, XMMH3ALMIO CEAbCKOTO
X03AHCTBA COMPOBOKAAETCS HEGOADIITUM POCTOM ypPO-
xast. B Poccun ¢ konma 60-x rr. no 1985 r. ucroan-
30BaHMe YA06pEHHH YBEAUYHAOCh B 3 pasa, XUMUYEC-
KHX CPeJCTB 3alIuTbl B 2 pasa, repbUIMAOB B 3,5
pasa, a CTabMABHBIH POCT CEAbCKOXO3SIMCTBEHHOU
TIPOJYKIMH He HabAIOZAACH.

ITo sSIBAEHHE OTPEEAETCS] 3aKOHOM ONTHMAAb-
HOCTH, B COOTBETCTBHH C KOTOPBIM CYILIECTBYIOT OIl-
THMaAbHbIE [0 TIPOAYKTHBHOCTH pPasMepbl IOAeH
3eMAeZeAHs] B 3aBUCHMOCTH OT CIIELIMAAH3aLMU IIPO-
HU3BOJCTBA, CHCTEMbl 3eMAEJEAUs, arpOTeXHUKH.
Coszanue 60AbIIHX MAOIIAaZEH MOHOKYABTYD, 3A0-
ynorpe6AeHHe XUMHU3ALMEN IPOU3BOJCTBA, IEPEYB-
Aa2KHEHHE I0YB IPHBOJAT K (DYHKLIMOHAABHBIM Hapy-
IIEHHAM TeOAOTHYeCKOH cpeabl (BOSHHKHOBEHHE pas-
AMYHBIX T'€OAOTHYECKHX IIPOLECCOB — 3aCOAEHHs,
TO/TOILAEHHsI, DPO3UU U MpP.) U GHOAOTHYECKUM aHO-
MaAUsIM — MAacCOBOMY PAa3MHOXKEHHIO PA3AMYHBIX,
B TOM YHCA€ BpeJHbIX, OPraHH3MOB.

Hacropazkusaer mmpokoe ucrnoabsoanue B ceab-
CKOM XO3SIHCTBE TOKCHYHBIX BelecTs. JeroBek not-
pebasier B cytku 1 wr mmmu, 2 A Boapl, BZAbIXaeT
15-20 v’ Bosayxa. Jlaxe mpu HUYTOMKHBIX KOHIEHT-
pALMSIX OTACHDBIX HHIDEJMEHTOB 3a TO/Ibl 2KH3HH Opra-
HHU3M YeAOBEKa T0/IBEPTraeTCsl OMAaCHOCTH HAKOIAEHHS
kanieporenoB. (Ocob6eHHO TyO6UTEAbHbI MeCTHIIH/IbI,
MHTEHCHBHOCTb HCIOAb30BaHHs KOTOpbIX B Poccun
npusezena Ha puc.4.1. ['lo gammsmn FOHEIT (1986 r.)
B MHPE €XETOJHO OTPABASETCS NECTHLMAAMH OKOAO
1 man gerosex, us nux 5-20 TbIc. ymupator [96)].

I/ICHOJ\bBOBaHHe II04YB KaK CpeJCTBa IIPOHU3BOJ~
CTBa IIPUBOAUT K HX CYULIECTBEHHOMY H3MEHEHHIO
H B KOHEYHOM CYETE K IIOTE€PE IAOZOPOAUA.

[ Ipoucxoaut TpaHcopmalys MaTepHHCKOH rop-
HOH MOPOJbI, BKAIOYAIOILAS:

Ton I. Esponelickas uacnip

Tabauma 4.9
Aunamuxa c6opa 3epHa U caXapHOH CBEKABI
BaJiosoit c6op, TbIiC.T,/TOM
Tonpt -
3epHa caxapHOIl CBEKJIbI
1940 55,6 3,2
1971-1975 102,9 20,8
1976-1980 113,9 25,4
1981-1985 98,9 25,1
1986 117,9 29,2

BbIBETPUBAHME MATEPUHCKOH MOPO/Ibl, TIPUBOJISIIIEE
K 00pasoBaHHUIO HOBbIX MHMHEPAaAOB H OCBOOOMKZEHHIO
B IIOJBHKHOH (DOPME DAEMEHTOB IMMTAHUS PACTEHHH;

HAKOIIA€HHE B BEPXHHX CAOSIX [OPOJbI OCTATKOB
2KMBDbIX OPraHM3MOB, MHUHEPAAU3aLMA U IpeBpalleHHe
HX B T'YMYCOBbIE U JIpyTHe BeILLeCTBa, COMPOBOKAAI0-
Ipecs: 0OCBOOOKAEHUEM U aKKYMYMSILIUEH DAEMEHTOB

30AbBHOI'0O U a30THOI'O IMTUTAHHA,
O6p330B8.HI/Ie OPraHOMHHEPAADHDBIX BELIECTB;

nepeMellleHHe W OcCaxi/[eHHe MHHEepPaAbHbIX, Op-
raHUYeCKHX U OPraHOMHHepaAbHbIX NPOAYKTOB IMO4-
BOOOpa3OBaHU.

HMurencusnocts nousoobpasyromux npoueccon
OIIPEZEASIETCS] KAUMATOM, PEABEQOM M TEONOTHYECKAMU
yeaoBusimu. O6ecriedeHHOCTb TENAOM M BOZOH OIIpe-
ZleAsIeT TIPOJLyKTUBHOCTD *KMBOH Npupoapl. B cpeaneit
noaoce eBporieiickoil yactu Poccun B ecTecTBeHHbIX
YCAOBHSIX CKOPOCTb 06pasoBanus 1 cM TOYBEHHOTO
crost B cpeanem coctapasier 100 aet, B ceBepuoi TyHz-
pe OHa Ha MOPSIAOK MEHDIIE, & B APKTHYECKOH 30HE —
Ha ZBa IOPsAKA MEHbIIE.

[eonoruueckue ycAoBHs OMpeAeAsSIOT MUHEPAAO-
THYECKHH COCTAaB MATEPHHCKHX I10PO0J, Ha KOTOPBIX
(POPMHPYIOTCS TIOYBBI M HX MAoZopoaue. | lousbr, 06-
pasoBaHHblE HA AECCOBBIX TPYHTAX, OKAa3bIBAHOTCS
IIAOZIOPOZHEE, YeM Ha MOPCKHX HAH ZEeAIOBHAAbHBIX
OTAOZKEHHSX.

Bemaeserne BKAIOUAET B cebsi psil TIPOLIECCOB,
BAMSIIOILMX Ha 9KOAOTMYECKOE COCTOSIHHE TeOAOTHYeC-
KOH cpezpl:

pacraiKka CeAbCKOXO3SIHCTBEHHDBIX 3€MEeAb, HX
06paboTKa, MEXaHWBHPOBAHHBIA COOP ypoxxast CIo-
COOCTBYIOT YIIAOTHEHHIO I10YBBI H DPO3HH;

3aMeHa eCTeCTBEHHOro 6MolleHO3a Ha HCKYCCT-
BEHHBIH, 4YaCTO IIPEACTABAEHHOTO MOHOKYABTYPOH,
INPHUBOJUT K HAKOIIAEHHIO TOKCHYHDbIX BEIIeCTB, pas-
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AMYHBIX BpeAUTEAEH, HCTOILEHHIO IMOYB, CHUKEHHIO
HX ITAOZIOPOZHS;

usbsiTHE 6HOMACChl PACTEHUH U3 GHOAOTHYECKO-
ro KPyroBOpOTa BEILLECTB B MPELEAAX CEAbCKOXO3SIH~
CTBEHHDBIX MAaCCHBOB IIPHBOJUT K OO€ZHEHHIO I10YB
U 3arpsiSHEHHIO CPeJbl OTXOJZAMH ypozsasi B MeCTax
€ro HCIIOAb30BaHHSI.

Ha cokpaienye HeraTuBHbIX MOCA€ACTBHI OT yKa-
3aHHDbIX SABAEHHH HalpaBA€Ha CHCTeMa arpOTeXHHKH
€eBOOO0OPOTOB, BKAKOYAKOIIAs Hay4HO OOOCHOBAaHHbIE
TIPHEMbI BO3/IEABIBAHHS CEAbCKOXO3SHCTBEHHBIX KYAb-
Typ, YTO TO3BOASIET NPOTHBOCTOATb 3aKOHY yObIBa-
romero naogopoausi”. K Hacrosimemy Bpemenu mono-
BMHA IIaXOTHBIX 3eMeAb MHPa HMeeT IIOHH2KeHHOe
nAozopoaMe poTHB ectectBenHoro. Jerpazanus nous
npogonzkaercss; B 70-80-x rr. ee ckopocTb cocTaBuAa
okoro 7 man ra/roa [96]. Pasubie xyabTyph! He-
OZIMHAKOBO BAMSIIOT Ha YIOMSIHYTbIE IMPOILIECChI: Ky-
Kypysa, HalpuMep, He BbleAseT TOKCHYHBIX Be-
IIeCTB, HO M3-3a MEAKOH KOPHEBOH CHCTeMbl cAabo
TIpeoXpaHseT I0YBY OT IPO3MH.

AJ\H IMOBDbIMIEHUA ITAOLOPOAHA ITOYB B CEAbBCKOM
XO3SIUCTBE HCIIOAb3YIOTCS Ppa3AWYHDbIE CI110co6bl MEAHO-

pauuu.

Haub6oree cuAbHO BAHSIOT Ha TeOAOTHYECKYIO
cpeZly opolleHue M ocyineHue. Pafionbl opormenus
B Poccun pacrionozsenb! B peseAax CTEHOH U MOAY-

ILyCTbIHHOH 30H.

Oé61mas naomazab opomtenus: coctaBaser 6,1 Man
ra, U3 KOTOPbIX 0KOAO D MAH ra — mams, 600 Teic.
ra — ceHoKocbl W mactbuma, 175 Thic. ra — caapl.
Ha xopmoBble u 6axueBble KyAbTYpbl MPHXOJHTCH
65 % opomaemoii mamnu, Ha seproBbie — 25 %,
Ha ooy u kaproderb — a0 10 Y%, Ha Texunueckue
kyAbTyper — 2,0 %.

[lpumensior zBa oCHOBHBIX crocoba oporre-

HUA — HOBerHOCTHbIﬁ U J0xKAEBaHHUE.

Cucrema opomutenus npescraBaseT co60d KoM-
[IAEKC COOPY?KEHHH, OOECIeYHBAIOIIUX B0Z03a60p
BOZbI M3 MCTOYHHMKA, ee IoJady H paclpezeieHHe
B nousenHoit Toame. Ouna BrArOYaeT:

CUCTEMY HAKOIIAE€HHS U 3&609& BO/bI;

TPAHCIIOPTHYIO CETb JAA II0Za4YU BOAbI U3 UCTOY~
HHKa A0 MECTa HOTpe6}\eHI/Iﬂ;

CHCTeMy pacrpezeAeHHs: — 60po37bl, YeKH, MO-
Aocb! (TIpH TOBEPXHOCTHOM CIIOCO6E TOAHBA ), J0Ke-
BaAbHbIE MAIlHHbI U T.Z.;
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KOAAEKTOPHO~APEHAXKHYIO CETb Al OTBOZA U3~

AHMIIIKOB BOJBbI.

Cucrema HakonaeHusi npezcTaBasieT coboi Ma-
Able BOZOXPAaHMAMILA M IPYZbl, aKKyMyAHPYIOIIHe
naBoakoBbIi cTok. | [ocaezuue B sKOAOTHUECKOM TTAG-
He SIBASIOTCSI ONTHMAAbHBIMH, TaK KaK He BbI3bIBAIOT
KPYIHbBIX 3aTOIAEHHH U IOJTOIAEHHH IIPUAETAIOLINX
TEPPUTOPUH, CIOCOOCTBYIOT PA3BUTHIO :KUBOTHOBOJ -
CTBa, PbIOOBOACTBA, CTAHOBSTCS YaCTbIO PEKPealoH-
HBIX 30H.

Kpymubie BogoxpanuAmiia HCIOAB3YIOT AA PyH-
KLUHOHHPOBAHHSI 9AEKTPOCTAHLIMH, YAYYIIEHHs] YCAO-
BUH CyZI0XO/ICTBA, PEryAHPOBAHHUsI MTaBOJKOBOTO CTOKA.
Zloast ceabckoro X03sCTBa B HCIIOAb30BAHHH BOJIO-
xpaHUAMIL BoAzKCKOro Kackaza COCTaBASIET, HArpH-
Mep, eMHHULIbI TpoleHTa. HesaBucumo oT HasHaue-
HUSI BOZOXPAHUAMIL OHHU HAHOCAT GOAbLION yiep6
OKPY?KaIoIlleld IeOAOTHYECKON CpeZie U UCTOPUIECKH
croxuBmieiicss uappacrpykrype. C HUMH cBsA3aHb
3aTOIAEHHE 0CO00 LEHHDbIX TIOUMEHHBIX 3€MEAb, MOJ-
TOIIAEHHE, 3a00AaYUBAHUE, HAPYIIEHUS] XO3SIUCTBEH-

HbIX CBsI3€H U Zp.

OT60p YJaCTHU IMOBEPXHOCTHOI'O CTOKa U3 2KHUBOI'O
pPyCAa PEKU MOZKET IIPUBECTH K 0OMEAEHHIO MaABIX PEK.

OnTHMaAbHBIM SIBASIETCSI  HCTIOAB30BAHHE T107-
3EMHbBIX BOJ, JAsl OPOIIEHHA TaM, I'Zle A 3TOro MMe-
I0TCS1 COOTBETCTBYIOIME UX pecypcbl. B atom cayvae
peIIalTCsA BOIPOChI M OPOLIEHHs U YAYYIIEeHHUs Zpe-
HHPOBAHHOCTH TEPPHUTOPHH, NPeAyIpeKJaloLie BO3-
MOZKHOCTb BO3HHKHOBEHHS MTOATOIIAEHHS U 3aCONCHUS
nous. [Iromazu BosmozkHOTO HCOAb3OBaHMSA T0-
3eMHBIX BOJ JAs opomenuss B Poccum HeBeAHKH.
B sone mezocraTouHOrO yBA@HeHus, rae Hanboaee
HY?KHO OpOLIIEHHE, BO3MO2KHOCTH HCIIOAb30BaHHs 11071~

3€MHbIX BOJZ, BECbMa OrpaHHUY€HbI.

Tpaucnoprhas cetb ars Mogaum BoAbI MOTPE6H-
TEAI0 U3 HCTOYHHKA BOZOCHAG:KEHHs IIPEJCTaBASET
co60H CHCTeMy MarkCTPaAbHbIX KaHAAOB IIPOTSZKEH-
HocTbio B cotHH KuaomeTpos (Camapckuit, Capatos-
ckufi, Boaro-/lonckoit, CraBpomorbckuii u zp.)
¢ pacxogamu zo 100 m?/c, pacrpezeanterbHbIX Ka-
HaroB ¢ pacxogamu 20 J-10 M?/c u Goree merxux.
Yacro Takue cucTeMbl He MMEIOT 3(P(PEKTHBHOTO aH-
TH(QUABTPALMOHHOTO MOKPBITHsI, CAY2KaT [PUIUHON
MO TONAEHHUST [IPUKAHAABHON 30HbI INMPHHOU B ZECAT-
KH M COTHH METPOB H BTOPHYHOTO 3aCOACHHSI.

B oraeabubix caywasx kamaa (manpumep, Boa-
ra-Yarpail) nepecekaer ecTecTBeHHble MyTH MHUTpa-
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85058 CalrakoB M OKa3blBaeT HEraTHBHOE BAMsHHUE
Ha HX IIOITYAsILIUIO.

Cucrema pacnpeziereHHs] BOZbBI Al OPOIIEHHs
TIpU TOBEPXHOCTHOM TIOAMBE XapaKTepH3YeTCs BbICO-
KHMH (DMAbBTPALIHOHHBIMH [OTEPSAMH. JTH TIOTEPH 3a-
BHCSAT OT CIIAQHHPOBAHHOCTH [IOBEPXHOCTH [TOAUBHOTO
yuactka. Koapgurment noaesnoro aeiicteus (KITZ)
OpocUTeAbHOH cHcTeMbl (OTHOIIEHHe o6beMa BOZDI,
TIOAYYEHHOH HerocpeCTBEHHO TOTpebHTeAeM, K 06b-
emy Bogosabopa) cocraBasger 0,4-0,5 arsa crappix
cucrem u 0,6-0,8 zrs HosbIx, mocTpoennbix 20-25 aer
nasaz. B Boarorpaackoit obractu KIT/Jl cucrem
co cpokamu ctpouTeabcTBa o 1965 r. cocraBaser
0,5-0,6 npu Hopme opourenus 6,4 m?/ra, B Pocrose-
xoit obaactu — 0,4, Acrpaxanckoit — 0,5-0,65.

Boabine norepu Bozbl cBsisaHbl ¢ HECOBepIIEH-
CTBOM OPOCHTEABHOH CETH M MOBEPXHOCTHBIM CIIOCO-
6om noiuBa. [lepexos ma zakpwiTyio pacnipezeau-
TEABHYIO CETb, AO2KAeBaHHE, [IPOTPECCHBHYIO TEXHO-
Aoruio nossoasie ToBbicuts KIT/ cucrem zo0 0,96.
OKOHOMHUSI BOADBI TIPU OPOIIEHUH SIBASIETCSI AKTyaAb-
Helinrell aKoAorMueckolt Tpobaemoi. Fe pemenue
OCYILLeCTBASIETCSI:

COKpallleHHeM (PUAbTPALMOHHBIX TI0TEPb U3 OPO-
CUTEAbHOH CETH C IIOMOILBI0 AHTH(QUAbTPALMOHHBIX
MOKPBITHH, MPUMEHEHHEM 3aKPBITOU PAaCIIPE/IEAUTEAD~

HOU CeTH;

[OBBIIIEHHEM YPOKaHHOCTH BO37/€AbIBAEMbIX
KYAbTYP, HCIIOAb30BAaHUEM CHCTEMbI IIPOrPaMMHPOBA~
HHUsI (DOPMUPOBAHHUST YPOKasI,

COKpalll€eHUEM TEXHOAOIHYECKHUX IIOTEPDb;

[IOBTOPHBIM HCIIOAb30BAHHEM /JPEHAHOTO CTOKA
Ha OpOIIEHME.

Koarexkropuo-apenazsHas ceTb siBAsieTcs: 06s13a-
TEABHBIM 3AEMEHTOM OPOCHTEABHOH CETH MPH GAN3-
koM (20 2-3 M OT MOBEPXHOCTH 3eMAM) 3aAeraHHH
rPYHTOBbIX BoJ. e HasHauenwe — peryAupoBaHHe
YPOBHSI TPYHTOBBIX BOJ C 1IEABIO TIPEIYNpexk/eHHs
TIOATONAGHHUS ¥ 3aCOAEHHs TIOUB. JTa ceTb IPe/CTaB-
AseT COBOH CHCTEMY OTKPBITBIX MAH 3aKPbITHIX KaHa-
AOB — zpeH raybunoi 2,5-3,5 M, paccrosaus mexmay
KOTOPBbIMM 3aBUCSAT OT T€OAOTHYECKHX YCAOBHH M H3-
mensiorest ot 80-120 20 200-400 m. [Tocrynaromas
B HHX BOZAa (POPMHPYETCs IyTeM (PUAbTPALIMH H3 0PO-
CHTEABHOH CETH, C MOAMBHBIX Y4aCTKOB, TE€XHOAOTH-
4ecKHX COPOCOB, a Takxe 3a CYET aATMOC(EPHDIX
ocaakos. CocTas gpeHaz<HOR BOJbI CYIECTBEHHO OT-
AMYaeTCs OT COCTaBa BOZDI JIASl OPOIICHHS BCAEACTBHE
oboralieHusi ee COAAMH M TPOAYKTaMM XUMM3alUU

Ton I. Esponelickas uacnip

CEABCKOTO XO3SIHCTBA, 0COGEHHO Ha PUCOBBIX TOASX,
rZie IHPOKO HCMOAb3YIOTCs TecTHiuabl. Hanpumep,
HIPH MHUHEPAAH3AIHH BOJBI A OPOIIEHHs] B HCTOUHH -
ke 0,5-0,6 r/am> oHa mocTymaeT B ApeHazkHYIO CETb
Manbruckoin pucosoit cucrempr (Poctockas 06-
Aactb) ¢ muneparusanmeir 9-15 r/am’, B Hu30Bbs
pex Tepek u Kyma ¢ muneparusanueii 7-10 r/anv>.

I/ICXOZLSI H3 HU3A0KEHHOI'O, CAEAYET CTPEMUTDHCA
K BCCMCpHOﬁ 9KOHOMHH BOJDbI AAsA OPDOLIECHHA U CHH~
2KEHHIO (DUABTPALMOHHDBIX IIOTEPh H3 OpOCHTeAbHOﬁ
CE€TU U C IIOAHUBHDBIX Y4YaCTKOB, 4YTO IIPDHUBEJET K COKpa-
IOEHHIO JPEHAazKHOI'o CTOKa U l'IOTpe6HOCTPI B Ap€HazKe.

Opornenne, 6e3 KOTOPOro HEBO3MOKHO BbIpa-
IIMBaHHE pHCa HAM IIOAy4YeHHe TrapaHTHPOBAaHHbIX
ypozKkaeB TEXHHYECKHMX M OBOIUHbIX KYAbTYp B 30HE
HEJZOCTaTOYHOI'0 YBAAKHEHHsI, HY:KZAETCA B TLLATEAb~
HOM 9KOAOTHMYECKOM OOOCHOBAHHH U OKa3bIBaeTCs HaH-
60Aree 3(PPEKTHBHBIM IPH HCIOAb30BAHUH TEXHOAO-
TUU NIPOrpaMMHPOBaHHs (POPMHPOBAHUS ypOrKasi.

Jrs Heuepnosemnoii soubt Poccuu xapakrepno
U36BITOYHOE YBAQXKHEHHE CEAbCKOXO3SIHCTBEHHDIX 3€-
meab. Ocymrenne mmpoxo npaxtuxyercsi B Cesepo-
Bamaguom u llenTparbnoM paiionax espomnefickoi
gacti Poccun.

O61mas mAoIaAb OCyIIEHHbIX 3eMEAb COCTaBAS -
€T OKOAO 7 MAH Ta, U3 KOTOPbIX Ha ZIOAI0 CEAbCKOXO-
3HCTBEHHbIX YTOAUH MPUXOAUTCA D MAH Ta.

[leab ocymenus — uckAlO4eHHE H3GBITOYHOrO
YBAQKHEHHUSI TI0UB ZIASI TIOAYYEHHs] MAKCHMAAbHO BO3-
MO?KHOTO ypoOzKasi MPU MHHHUMAAbHBIX KaIlUTaAOBAO-
*keHusix. JacTo ocyleHue sIBASIETCS U YCAOBHEM CO3-
JaHusi OAArorpUsITHOM KOAOTMYECKOH OOCTaHOBKH
ZASL YEAOBEKa.

[ Tpuuunb! nepeysaazkHeHus: oNpeAeAsIOTCS AaH-
AMma@THO-KAUMAaTHYeCKUMH  YCAOBUAMH. B ceBepo-
3allaHOM 4aCTU PErHOHA, B IMPeAeAax 3aH/POBbIX
PaBHHMH OHO OIPEJEeAseTCS] HEerAyOOKHM 3aAeraHHeM
rpYHTOBBIX BoZ. B Aecocrenmoii some 3a6oraunBanue
BbI3bIBAETCSI [AABHBIM 006pa30M MPUTOKOM I'PYHTOBBIX
U TPYHTOBO-HAIMlOPHbIX BOA B Toiimax pek. | lepeys-
AazKHEHHe 4acTO OOYCAOBAEHO pasAHBaMH peK U 3a-
Zlep:KKOH MABOJIKOBBIX BOZ HA TOHME.

OcCHOBHPIM 06BEKTOM MEAMOpALMH  SABASIOTCS
3a60A04EHHbIE TT0YBbL. | €XHOAOTHS HX OCYILIEHHS 3a-
BHUCHT OT TPHYHH MepeyBAazkHeHHs. B caydae 3a6o-
AQUMBaHUsl TIOYB TPYHTOBBIMH BOJAMH MEAHOPALIMs
HalpaBA€Ha Ha IOHH2KEHHEe HX YpPOBHs; IPHU 3abora-
YUBaHHUH NABOZKOBBIMH BOZaMH OCYILIEHHE HallpaBAe-
HO Ha 3allUTy TEPPUTOPHH OT IaBOAKOBBIX BOJ C I10-
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MOILbIO ZaMb, yCKOpeHHs1 cO6poca MOBEPXHOCTHBIX BOJ,
C 3aILHMILAEMON TEPPUTOPHH, CHHUKEHHST YPOBHsI [PYHTO-
BbIX BOJ, FOPH30HTAAbHbIM ZpeHaXKeM U T.Z,.

OcymmreAbHass cucteMa TpeACTaBASeT CO60H
3AIUMIIAEMYI0 TEPPUTOPHIO IAOLIAZbIO OT JECSTKOB
10 500 ra; ona BKAIOYaeT orpazkZaronlylo, MAOIIAZ-
HYIO OCYLINTEAbHYIO H KOAAEKTOPHYIO CETH; MarucT-
PaAbHBIH KaHaA, BOAOTIPHEMHHK M IHAPOTEXHHIECKHE
COOPY2KEHHUs Ha CETH.

K orpazkzaromiei ceTu oTHOCATCS OTKPBIThIE Ka-
HaAbl, TIEPEXBATHIBAIOILIHE TIOBEPXHOCTHBIN H 110/3€M-~
HBIH CTOKM Ha MyTH K 3amIuaeMoi maomazan. | ay6u-
Ha ux moxer korebarbest ot 0,7-1,5 70 2-3 m.

[Tromazunas ocymmureabHas cucTemMa — cHCTe-
MaTHYECKUH ZpeHa:Kk — IPEACTaBAsIET COO0H OTKPbI-
Thle MAM 3aKpbITble KaHaAbl (ZpeHbl), IpoKAazbIBae-
mble Ha TAy6ure 0,8-1,0 M Ha Ayrax u macr6bumax,
1,0-1,2 m — Ha noaeBbix yroapsx, 1,2-1,4 m — B cazax
¢ paccrosuuamu Mexxay Humu ot 10-20 zo 40-150 m
B 3aBHCHMOCTH OT TH/POT€OAOTHYECKHX YCAOBHH.
Jo 60-x rr. B Poccun ucrnoAbsoBaics OTKPBITHIH
apenax. B mocaezyromue rozpl npeanourenue oraa-
eTcsl 3aKPbITOMY ZPeHazKy, AAs YCTPOHCTBAa KOTOPOTO
HICIIOAB3YIOTCS KepaMUYecKHe, TAACTMAaCCOBbIe U Jpy-
rue Buabl Tpy6. [llupoko on pacrpocrpanen B Ae-
nunrpazckoi, I [ckosekoit, Hosropozckoit o6aacTsax.

OTBoz ZpeHazKHOrO CTOKA OCYIIECTBASETCS KOA-
AEKTOPHOU CEeTbIO, M3 KOTOPOU B IIOCAEAYIOLIEM OH
TMorazaeT B BOZOOTBO/SIIHE MaruCTPAaAbHbIe KaHAAbI,
a OTTyZa B BOZJOIPHEMHHKH, PEKH.

NAio6asi cCeAbCKOXO3SIHCTBEHHAsl /JeSITEAbHOCTD
BAHsIET Ha OKPY:KalOIIyI0 cpejy, TaK KaK H3MeHseT
€CTECTBEHHbIN AAHAIIA(PT, YCAOBHsI OOMTAHHUS JHUKHX
2kuBoTHBIX U T.Z. OHa MozkeT 6bITb orpaB/laHa B dKO-
AOTHYECKOM IIAaHE B TOM CAydYae, KOrza IoZ, ee BO3-
ZIeHCTBHEM TIOBbILIAETCS MIPOAYKTHBHOCTb AaHZIIAQTA.

4.6. TPAHCITOPTHBIE CHUCTEMBDI

Tpaucrioprupie cucTembr — :keaesHble H aBTO-
MOGHAbHbIE [JOPOTH, He]TerasorpoBoAbl H APYrHe
KOMMYHHKALIHH TYCTOH CETbIO MOKPBIBAIOT eBpOIIeH-
ckyto gactb Poccun. Ilo macmrrabam Boszefictus
Ha T€0AOTHYECKYIO CPeJly TPAHCIOPTHDIE CHCTEMbI 5B~
ASIIOTCSI OZHHM M3 OCHOBHBIX BHZIOB XO3SIHCTBEHHOM
aesireabnoctu [87, 125]. Tpaucnopruas cers Haxo-
JAMTCSl B PA3AHYHDBIX MH:KEHEPHO-TEOAOTHYECKHX YC-
AOBUSIX M TIOJIBEPTAeTCs BO3JEHCTBHIO OIOABHEH,
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KapcTa, 06BaAOB, 9PO3UH, IIPOCAZOK, IYUYEHHUS U ZPY-

rux IITIL

3HauynTeAbHasA YacTb 2keAesHbIX zopor Poccuu
COOpy2K€HA B TIPOIIAOM BeKe M B INePBOH IIOAOBHHE
XX B. BeMAsHOE TIOAOTHO B XOZe JAMTEAbHOH IKC-
IAyaTally TpeTepIieBaeT CyIeCTBEHHbIe H3MeHEeHHS:
BO3BHMKAIOT 6aANACTHDBIE YTAYOACHHUS, TPEIIUHbI, yBe-
AMYHBAETCA KPYTH3HA OTKOCOB HACDINEH, YXyZIalT-
csl TIPOYHOCTHbIE CBOMCTBA TPYHTOB M T.J. B HacTos-
wee Bpemst Ha 13 Y% ceru zxeresubIx g0poOr, T.€. CBBI-
me 15 Tbic.kM, 3eMASHOE MOAOTHO HMeeT Ae(eKTbI,
yrpozsaromye 6e30MacHOCTH JBHKEHHS MOe3/I0B.

Exeroano mpoucxoaut HecKOAbKO CAydaeB Ka-
TaCTPO(PUUYECKHX Ae(POPMALME 3EMASHOrO MOAOTHA.
Ha MockoBsckoii :xeresnoit gopore ¢ 1949 no 1992 r.
ycranoaeno 240 onoasHeBbIX HapyleHU# yCTOHYM-
BOCTH 3eMASIHOro moAoTHa Hachbmed (puc. 4.2).

Keaesubie zoporu MectamMu MPOXOAAT MO OMOA-
3HEBbIM KOCOTOpaM, GOAbIIasi 4acTb KOTOPbIX HAaXO-
autcsa Ha Ceseprom Kapkasze (22,7 km) u B [ Tooa-

xbe (14,6 xm).

Ha aBTOMO6MABHBIX J0pOrax OMOASHH TaK:e
4aCTO HapyINAIOT 3eMASIHOE MOAOTHO, Pa3pyIIaloT Z0-
POKHbIE TIOKPBITHSA, BOZOOTBOJHbIE H OTpazKAAIOIIHe
coopyasenns. Hanboabinee uncro Hapymenuit semas-
Horo norotHa (okoro 65 %) npuxoauTes Ha onoAsHy,
06pa30BaBIIHeCs] B Pe3yAbTaTe IeperpyskH TMpHPOJ-
HpIX ckA0HOB, 22 Y% omoAsHeil BosHHKAO BcAegcTBHE
HeyZOBAeTBOPUTEABHOR pabOThI BOZOOTBOJHBIX COO-
Py2<eHMH M IlepeyBAAXSHEHHSI TPYHTOB, CAAralolIUX
KOCOTOPBI M JIOPO2KHbIE HACHIIH, MOBEPXHOCTHBIMH
u mogsemubiv Bogamu; 13 % cayuaes BosHMKaioT
U3-3a T0PE3KH CKAOHOB.

Pacxoapl Ha CTaBHAM3ALMIO 3EMASHOTO HOAOTHA
cocraBasior 50-70 % rozoBbix cpescTB Ha sKCIIAYa-
taumio. | locTosiHHbIE PeMOHTBI MOKPBITHE Ha OMOA3-
HEBbIX YYaCTKaX — AMKBHJALMSA MPOCAZOK H paspy-
IIeHHH, PEMOHT IIOANOPHBIX CTeH, OrpazKJAIOIINX
KOHCTPYKUMH, BOJOOTBOZHBIX AOTKOB M pacuHCTKa
npoes:zkell yactu gopor obxoaurca Ha 1 kM omoasHe-
Boro ckaona B 80-160 pas 6oabme crommocT 3Kc-
nayatauun 1 kM ycroiumMBoit Tpacchl.

B ropubix pafioHax 60AbIIYIO OMACHOCTb ZAAS
TPAHCIOPTHBIX CUCTEM TPEZCTABAMIOT ceAd. Kaxapiil
ceAb, a TeM OoAee KAaTaCTPO(PUYECKHH, BbIBOJAUT
U3 CTPOsI BOZOIPOITYCKHbIE U 3aIUTHbIE COOPY2KeHHs,
MOCTbI, OTKOChI 36MASIHOTO TIOAOTHA 2KEAE3HBIX U aB-

TOMOOHUABHBIX ZOPOT.
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Puc. 4.2. I'padur npoasienua paspyuwumenvuvix onogsnesotx dehopmauuii 6 nacoinax Mocros-
croit gcenesnoit dopozu (no E.C.Awnusy)

Zlpyrum ormacHbIM NpoIecCOM B FOPHbIX patoHax
Poccun seasotes AaBunbl. [ lo pacmpocTpanennoctu
AQBHHbBI TIPEBOCXOJAT OMOABHH, OOGBAaAbl M CeAeBble
notoku. CKopocTb MX JBHM2KeHMSI OYeHb BEAHKa,
06'beMbl HH3BEPraloLIerocs cO CKAOHOB CHETa ZI0CTH-
ralrOT COTEH ThICAY U MHUAAHOHOB Ky6l’["leCKPIX MeTpOB.
\aBHHbBI 4acTo 3aXBaThIBAIOT KaMHH U ZepeBbsi. Cxoz
AQBMH MO2KET COTIPOBOXKJATbCS BO3JYLIHOH BOAHOH,
CIIOCOBHOM PasPYIIUTh COOPY2KEHHUs, PACIIOAOKEHHbIE
B/IaAH OT MeCTa OCTAaHOBKH CHEKHbIX Macc.

Ezxeroanbiit ymep6, HaHOCHMbIH AaBUHAMH 2ie-
AesHbIM goporam Poccun, cocTaBAseT MHOIHE MUAAM-
onbl py6aell. ABTOMOGUABHDIE ZOPOTH, HE UMEIOIIUe
UH2KEHEPHOU 3AIUUTbI OT AABHH, HEPEJKO 3aKPbIBAIOT~
sl IASL TIPOE3/Ia B 3UMHUH [IEPHO/I; HEKOTOPBIE TlepeBa-
Abl He (DyHKLMOHHPYIOT A0 O MecsleB B rozy.

Psia 2enesHbIX 0POT TIPOXOAUT O TEPPUTOPH-
M pacripocTpaHeHHsi KapcToBbix siBAenuit. Obmas
TPOTSKEHHOCTb KapCTOOMACHbIX ydacTkoB Huzero-
pozackoii zkeaesHolt goporu coctasaser 980 km. Kap-
cTytomuecs: opozbl (THIIChI, aHTHAPHUTHI, U3BECTHS-
KM, JOAOMHTbI) 3areraloT Ha raybumax 15-70 w.
Ecau Bepxusist ToAIa npesicTaBAeHa TIECYaHbIMH U CYT-
AMHHCTBIMH TI0POZIaMH, TO POUCXOAAT U Cy(PPO3HOH-
Hble Tporecchl. KapceroBo-cydgosuonnbie npomecchr
TPOSIBASIIOTCS] HA 3eMHOH MOBEPXHOCTU B BH/IE TIPOBa-
AOB, MIPOCAZIOK M OCEZAHHH, KOTOPbIe MOTYT TPHBECTH
K TIOBPE2K/IEHUSIM sKeAe3HOZI0POZKHOTO MyTH U Pa3AHY-

Ton I. Esponelickas uacnip

HbIX Ccoopy:keHu#. BHesarmble MmpoBaabl 3eMASHOTO
norotna B6Ausu Huzxuero Hosropoza npousoniau
B siuBape 1994 r. u B gespare 1995 r. Jledopmanuu
3eMASIHOTO TIOAOTHA HEPEJKO CONPOBOKAAIOTCS ABAPH-
SMM, a UHOTZA U KaTacTPO(MaMH.

[Ipo6rema obecrieuenuss cTabBUABHOCTH 3EMASHO-
ro TOAOTHA TPAHCIIOPTHBIX CETEH B CHAY CAO:KHOCTH
U pasHoOo6pasusi HHKEHEPHO-TEONOTHUECKUX U THZ -
POTEOAOTHYECKUX YCAOBHH TEPPUTOPUH IIOAHOCTBIO
He pemena. Ona o6ocTpseTca B CBA3H ¢ BHEZPEHHEM
CKOPOCTHOT'O ZIBU2KEHHMs1, MTOBBIIIEHUEM BecCa TOJBHK -
HOTO COCTaBa M HAarpy3OK Ha 3€MASIHOE MOAOTHO.

Kenresubie u aBTOMOGHABHDBIE 0POTH HAPYIIAIOT
€CTECTBEHHbIN TIOBEPXHOCTHBIH CTOK, €CAH BOJOIIPO-
IIyCKHbIE COOPY2KEHHsT HEZOCTATOUHO YYUTHIBAIOT PEAb-
ep. Hacro agarke mpocerodHble ZOPOTH IIPEBPAIIAIOTCs
B CcBOeoOpasHble MMAOTHHbI, B HATOPHOH YaCTH KOTO-
prX CKaAIIAMBAIOTCA HOBerHOCTHbIe BOJbl U TeppI/ITO-
pusi 3a60AaYMBAETCS.

OrpunarerbHoe Bo3geHCTBHE aABTOTPAHCIOPTA
Ha OKpy:Kalomyio cpely ycuauroch ¢ 1922 r., xoraa
6b1A Haiizen crioco6 mosbmmenua KIT/] asurateaeit
BHYTPEHHEr0 CrOpaHHsl U MPeJOTBPAIeHUs eTOHAMH
6eHsuHa nyTeM 7Z06aBOK B HEro TETPAdTHUACBHHIIA.
K 1970 r. ero norpe6aenue B ceBepHOM HOAyIIAPUH
BbipocAo 20 300 teic.T/roa. B 1924 r. nacuurnisa-
roch 18 man aBTomo6uaeir, B 1978 r. — 382,
B 2000 r. omugaercs 600 mau. [lporsxennoctn
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aBTOZO0POI' Ha 3€MHOM Nlap€ paBHA 20Eﬂ06 KM IIpH

cpeaneii rycrore 24 xm/100 xm?, a B Espone —
93 km/100 km?.

Ecrectsennas koHienTparyst cBUHIA B BO3ZyXe —
5,430~ mxr/v>; TIAK B mumesbix mpogykrax
(sopma EAC) u B pypamuom cene — 10000~* %);
HOpMa MOTpeOAeHHs] CBHHIIA YeAOBeKOM He Ooaee
0,35 mr/cyr (79 % — ¢ mawes, 17 % — ¢ Bogoii,
4 % — ¢ Bosgyxom).

OcHoBHyl0 Maccy BbIGPOCOB aBTOTpaHCIIOPTA
COCTaBASIIOT OKHCb YrA€pOZa, OKHCABI Cepbl, a30Ta,
YTA€BOZOPOAbI, aAbJETHAbI, KHCAOTBI, COEJHHEHHs
CBHHIIA, a30Ta, caxa, 6ens(a)mupen u ap. ABToTpaH-
CHOPT SIBASIETCS] TaK2Ke€ MCTOYHHKOM 3arpsi3HEHHs IIpH-
POAHOU Cpezbl KaZMHEM, OAOBOM, HUKEAEM, LIMHKOM,
XPOMOM, He(QTENPOAYKTaMHU, TIOBAPEHHON COABIO.

Haze:xubiv unzukaTopoM 3arpsisHeHHs IPHPOJL -
HOH Cpe/ibl aBTOTPAHCIIOPTOM CAEZyeT TIPU3HATb CBHU-
Hell, CyZs 110 MHOzkecTBY ny6aukauuid. Heratusnomy
BO3/IEMCTBUIO aBTOTPACC IOZBEPTalOTCs aTMOC(EePHbIN
BOB/JyX W OCAJKH, TIOYBbI, PACTEHHs], GHOTEOLEHO3DI,
30Ha a’palyH, NIOBEPXHOCTHbIE H TPYHTOBbIE BOJDI.

BarpssHenne atMocepbl OGBIHO OTMEYAeTCs
B noaoce mumpunoit g0 200-250 M mo obe cTopomb
OT aBTOTpacC. -3arps3HeHHe BO3/lyXa OKOAO TOPOJICKHX
aopor Hepeako npesbimaer [ 1K B Heckoabko pas.

Boi6pochi aBToTpancnopra B aTMocdepy B BHZe
TIbIAM, CazH, Ta3006pasHbIX COEAMHEHHH OCazKAAIOTCsI
BOAMSH ZI0POT, SIBASIOTCA OZHHM H3 (DaKTOPOB 06pa-
30BaHMA KUCAOTHBIX zoxaszed. [ lo pesyabraTam msy-
YeHHsl 3arps3HEHHH CHEXKHOTO MOKPOBA OKOAO aBTO-
Maructpard ¢ unrencusHocTbio asrzkenust 300-500
aBTomobureit B 1 u ycranoBAeHO, WTO cogep:xaHue
6ens(a)rmupena Ha paccrostauu ot aprotpacch! 20 100 m
BapbUPyeT B TeueHHe Mecsiua OT 3 A0 32 MKT/Kr,
a ceuana — ot 0,08 zo 28 mxr/xr; makcumarbubie
COZlepzKaHuUsl 3TUX KOMIIOHEHTOB HaOAIOZAIOTCS Ha pac-
crosauu 10 10 m ot goporu.

[To aauueim BCETMHI'EO ma 31-m kv Hu-
*KEroPOZICKOro 1110cce B paHoHe T0C.3eAeHbIH MPH OT-
60pax mpob cHera B Mapre-anpere 1986 r. na yaare-
uuu ot mocce 70 800 M u Ha pasHbix ray6uHax ca-
Mol aktuBHO# sBAsieTca 5-10-M s0Ha Hakomaenus
3arpsA3HEHUH 1o 06e CTOPOHbI A0pOoru (HHTEHCHB-
noctb zskenus — 40-50 Toic. aBTomaryu B AeHb).
O61was MUHeparu3aLys CHera 40CTHraAa J 1/ am>, co-
nep:anue xaopa — 2 1/ e, uunka — 200 mxr/ e,
ceuana — 40 mxr/av>. B 20 m or goporn munepa-
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AMBalMs CHEroBol Boabl cHuxkarach 70 40-70 mr/a,
PE3KO yMEHbIIAAOCh COZlep:KaHHe BCEX KOMIIOHEHTOB.

ZJloxaeBble H CHEroBble BOJbI BHIHOCAT HaKaIlAH-
BAIOIIHECA HAa aBTOTPACCaX TOPIOYe-CMa30yHbIe MaTe-
PHAADI, TIOPOLIKOOOPA3HYIO PE3HHY, P2KaBYHHY, HbIAb
Ha TIPHAETAIOIIHE K J0POTe TIAOLIAM, 3arpPsA3HSIs TI04-
Bbl, PACTHTEABHOCTD, MIOBEPXHOCTHbIE, & HHOTZIA M TPYH-
TOBbIE BoAbl. KOHIeHTpalLys 3arpA3HAIOIMX BelecTs
B CTOuHBIX BoZax c aBTogopor Mmensierca ot 0,1
20 300 mr/a. Mccaeaosanus, somoanennsie 8 (OPT,
MOKa3aAH, YTO IIOCAE TIPOE3Ja OJHOTO ABTOMOGHAS
Ha KazKZIOM KHAOMETPE JOPOKHOTO TIOKPBITHA OCTAET-
ca 0,029-0,068 r ceunna. Habaroaenus va ropoac-
KOH aBTOMAarkCTPaAH C CEMbIO NOAOCAMH JBHKEHHs
mvpuHOH no 3,7 M Kazkzaas MOKasaAH, 4TO Ha TOK-
pbiTHE 06well mAomazgbio 36 Thic.M? 3a ozauH roZ
(B cpeanem 21 MAH aBTOMOGHAENPOE3Z0B) OCTAETCA
He MeHee D T IOPOMIKOOOPA3HbIX OTXOZOB PE3HHBL.
A ¢ Kazk0r0 KHAOMETpa JABYXIIOAOCHOH ZJOPOTH 3a TOJ
C [0:K/1€BOU BOZIOH I0MIaZIaeT B IIOBEPXHOCTHBIE BOJO-
TOKH M BOZOEMbI HAH OCAazKAAeTCsl B MPUZOPOKHDBIX
30Hax 20 395 Kr TBepaAbIX BelIeCTs.

B Ta6a. 4.10 nokasano TummuHoe pacmpezene-
HHe METaANOB B IOYBE M TPaBe OKOAO aBTOTPACChL.
Poab aBTOZ0pOr KaK HCTOYHMKA 3arpsi3HEHHH MPHU-
POZHOH Cpeabl 3aBHCUT OT YHCAA ABTOMALIMH H HX
TEXHHYECKOrO COCTOSHHS, OT MPOJONKHTEABHOCTH Cy-
11IeCTBOBAHHSA JIOPOTH, €e 06yCTPOHCTBA, OT AAHZIIA(T-
HbIX, THPOMETEOPOAOTHYECKHX H JPYTHX YCAOBHA.

JlaAbHOCTD BAMSIHMS aBTOTPAHCIIOPTAa Ha pacTe-
Hus 60Able, yeM Ha nousbl. Oco6eHHO YyBCTBUTEAD-
HbI K H36bITKY METaANOB MXH, AMIIAHHHUKH, K CBUHIIO-
BOMY 3arpssHEeHHI0 — eAb U cocHa. Ha zopore Ban-
aait—DBopoeuun, B 10 M ot mocce B 60TBe kKapToders
ceunua B 21, a B xkay6usax — B 26 pas 6oablue, uem
Ha (poHoBbix yuactkax. B (Dunasuauu npocaexeno
BAMSIHHE aBTOCTPAJ, Ha COZep:KaHHe CBMHIIA, MbIIIbs-
Ka ¥ KaJMusA B caaate, mmuHaTe 1 MopkoBH. Cuner
HaKaIlAMBaeTCsi B PACTEHHAX MPAaKTHYECKH TOADBKO
3a CYeT BBIXAOMHBIX rasos aproMammud. (Dpanmyscku-
MH HCCAeJOBAaTEeAsIMH YCTAHOBAGHO, YTO TIPOAOZKEHHE
aBTOMArucTpaAel B AeCy COKPAIIAET MPOAYKTHBHOCTh
Aeca B noroce 20 30 m or goporu ma 20-30 %.

[To zammery BCEI'MHI'EO, noayuennbim
B 1984-1986 rr. B noc.3exenniii MockoBckoit 06-
AACTH, XBOSI €AH, AHUCTbsI 6epesbl, OAbXH, pPa3AHYHbIE
TpaBbl Ha paccrosgHuM oT mocce 3-10 M oborarmensr
CBMHIIOM, IIMHKOM H KaZIMHEM, B TOM YHCAE B IOJ-
BHZKHBIX BOZHO-PaCTBOPHMBIX (POPMaX, BXOZJSIIHX
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Tabauua 4.10

pacnpeaei\eﬂne TAZKEADIX METAAAOB B NMOYBE H TPABE€ OKOAO ABTOTPACCDHI (aaHHbIe BCEFI/IHFEO)

Paccrosmme Houpa | Tpava
Metasun OT aBTOTPACCHI, Cojiepskanue MeTasia Ha PasHbIX rJIyOUHAxX, M/ Kr
M 0,5 cm 5-10 cm 10-15 e -
8 1,45 0,76 0,54 0,95
Kagmnit 16 0,40 0,38 0,28 0,73
52 0,22 0,20 0,20 0,50
8 4,7 1,0 0,81 5,0
Huxenn 16 2,4 0,90 0,60 3,8
32 2,2 0,62 0,59 2,8
8 522 460 416 68,2
Caunert 16 378 260 104 47,5
32 164 108 69 26,3
8 172 94 72 32
JIVITEIS 16 66 48 42 28,5
32 4 46 42 27,3

B COCTaB TPAHCIMPALMOHHDBIX PaCTBOPOB, B KOHLIEHT-
panusx, npesbimatomux Hopmatusbl B 10-1000 pas.
OPPeKT MPUHIMIHAADHO BazkeH, TaK KaK 06beau-
HSET B €/JMHbIH T€OXMMHIECKHH TIPOLECC MOCAECT-
BUSI 3arps3sHEHHH aBTOTPAHCIOPTOM BO3ZyXa, IOYB
U pacTeHHH.

[Tpu Bcem pasHoO6pasuy AaHAIIAGTHO-KAHMA-
THYECKUX M JAPYTHX YCAOBHH MaKCHMAaAbHOE BO3JeH-
CTBHe aBTOTPACC Ha MPHAEKAIIMe MAOLIAZM 3axXBa-
ThiBaeT noAocy mupuHon 70 5-10 M o 06e cropons
aoporu, cuabHoe — zo 50-100 m, omyrumoe —

20 500-1000 m.

B sone makcumanbHOro BoszeHcTBUS (PUKCHPY-
I0TCSL KaZIMHH, CBHHEIl, OAOBO, HHKEAb, OPraHHYeC-
KHE COeJHHEHHS] B HAaUGOABIIMX COZEPIKAHUAX —
B BO3/lyXe, aTMOC(EPHBIX OCaJKaX, MOYBAX, pacTe-
uusix. Bo BTOpO#l 30He cogep:kaHHe GOABIIMHCTBA
sarpsisnenuii nuxe [1/IK, no 6oabme @onosbix
3HAYEeHUH, B TPETbeH — MHMKATOPbI aBTOTPAHCIIOPT-
HOTO 3arpsisHeHHsi GAMBKH K (DOHOBBIM 3HAYEHHSAM
(£30 %). [To-Buaumomy, caezyeT pasAudaTh BAM-
HHE Ha TIPUPOJHYIO CPEAY aBTOTPAHCIOPTA B TOPOJ -
CKUX arAOMepalMsaX U 3a UX MPeeAaMH.

ABToTpacchl SBASIOTCA OZHUM U3 (DAKTOPOB
sarpsisHenust rpyatosbix Boga. B MPIT ¢ 1965

no 1980 r. B6AusH aBTOMarucTpaeit cpezHee cozep-
»KaHHe XAOpa B FPYHTOBBIX BOZAX YBEAHYHAOCH ¢ 25
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z0 40 mr/am>, Tak kak B 3 pasa BbIpoC pacxoz COAH
npu 60pnb6e ¢ rororegom. Habarogenusmu Ha oz-
HOM y4YacTKe YCTaHOBAEHO, YTO COZep:KaHHE XA0pa
B IPYHTOBOH Bogie cocTaBAsiro, Mr/A: B 40 M oT n0-
poru — 131, 8 190 m» — 39, 8 300 v« — 32,
B 750 M — 26. O6pasyiomuecs B 30HaX aBTOTpacc
KHCAOTHbIE [I0KJM, HACbILEHHOCTb CTOYHBIX BOJ
C TIOAOTHAa ZOPOT OPTAHHYECKUMH CO€JHHEHHIMH
MOTYT aKTHBH3HPOBAaTb KapCTooHpa3oBaHHE.

ABTOTpaHCIIOPT BAHSIET Ha COCTOSIHHE KHBBIX
opraHusMoB u yeroBeka. B ropogax 95 % cozep:xa-
1erocs B aTMoc()epe CBHHIIA BbI6PAChIBAETCA aBTO-
tpancnoprom. B CLLIA noaydenn! zannble, coraacHo
KOTOPDbIM B KPOBH KHTEAeH KPYITHBIX TOPOZOB COJep-
:kanue ceuana B 500-1000 pas 6oabine, uem y 2xure-
Aefl ceAbcKux paitoHoB. MccaezosaTern mpumaum k BbI-
BOZly, YTO CBHHIIOBOE 3arpsisHEHHe Cpezbl OOUTaHHs
MOKHO CYHTATb BazKHOH MPMYMHOH HapyIIEHMs Jesi-
TEABHOCTH TOAOBHOTO MO3Ta H LIEHTPAAbHOH HepBHOM
CHCTeMbl, 0CO6EHHO y JeTefl.

TpaHCHOpTHbIe CHUCTEMbI BHOCAT 3HA4YUTEAbHbIE
HEraTHBHbIE NW3MEHEHUS B N'€OAOI'HYECKYIO Cpeny, OCO~
6eHHO Ha HeycTOIfI'-II/IBbIX y4acCTKax. HeFaTI/IBHbIe Ipo-~
LIECCDhI, IIPOTEKAIOIIHE B re0AOTHYECKOU cpeae, B CBOO
o4yepeab MOr'yT NPeACTABAATb OINIACHOCTb AAA X039H-
CTBEHHBIX OOBEKTOB M HaCEAEHHs BJOADb KPYITHbIX

TPAHCIIOPTHBIX CHCTEM.
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4.7. OCBOEHHME MOPCKHX
[TOBEPEKHHN (TTPMMOPCKHE
COOPYIKEHHA)

Mopckue nobepe:bs 3aHHMAOT 0co60e MECTO
cpeay TMPHPOAHBIX TEOCHCTEM. IJTO 30HA KOHTAKTa
AMTOC(EPDBI, THAPOC(EPbl U aTMOC(]EPDI, XapaKTepH-
3YIOILAsCSl HHTEHCHBHBIM SHEPTrOMAacCcoO6MEHOM, TpaH-
3MTOM BEIeCTBa, TOCTYIIAIONMIEro C CYITH Ha JHO MO-
peit u okeanos. Jlaa Mopckux mobepexuil XapaKTepHbl
abpasusi, aKKyMyASILIMsl, OIIOABHM, OBpaziHasi H pyc-
AoBast aposus, KapeT u apyrue I 11, Bsaumocsssan-
uble Mexkay coboit. Mcropuuecku ato nauboree sace-
Aennble Tepputopuu. B cepeaune XX B. B npubpe:x-
HOA moroce cymm nporssenHocTbio 50 kM 6bIA0
cocpegoroueno 28 % macerenus Beman, a K KoHLLy

Beka gocturao 50 % [65, 75].

[Iporszxennocts 6eperos Muposoro okeana
no noacueram yuenbix MI'Y cocraBaser 777 Toic.km,
B Poccun — okoro 70 Thic.km.

B npu6pe:xxnpix paiionax Poccuu B Teuenue Bce-
ro XX B. HHTEHCHBHO BO3pacTaia MPOHU3BOJCTBEH-
Has JeATEeAbHOCTb, B TOM YHCAE CBS3aHHAs C paspa-
6OTKOH TOAE3HBIX UCKOTIAEMbIX.

Ha mopckux mobepexbax espornelickoil 4acTu
Poccun ocymecteasieTcst 706b14a HePYAHBIX MOAES-
HbIX HcKonaembix. Ha mo6epexxpe ot Tyarnce a0 Az-

3 IIAAZKHOIO MaTe-~

Aepa 3a 40 Aer usbaTO 5 MAH M
puara. JTO CTAAO OZHOH M3 NPUYMH COKPAIIEHHS
UTUPUHDBI TIASKEH, aKTHBU3AIMU abpasuy U OTOA3-
Hell, HapylleHHsl MPHUPOZHOTO paBHOBecus B Gepe-

rOBOH 30He.

Ha mopckux 6eperax npoussoaurcs 106brda us-
BECTHSIKOB JAsl cTpouTeAbcTBa. Ha Asosckom Mope
H3BECTHSIK-PaKyIIEYHUK J06bIBAETCS B | araHpOrCKOM
u apyrux sanuBax B o6beme a0 150-200 Thic.T exe-
roguo. Ha Yepnomopckom mobepesxbe Bezercs zo-
6br4a oroku U Mepreas B Hosopoccuiickom u Bakan-
CKOM Kapbepax JAsl H3roToBAeHHs neMenTa. OTBanbl
U3 KapbepoB SIBASIOTCS 04aroM (OPMHUPOBAHHS CeAeH,
nepuozMYecKH 3aHocsmux yAunbl Hosopoccuiicka
0BAOMOYHBIM MaTEPHAAOM.

HMmerorcss mpumepbl MOAOXKMTEABHOrO BAMSHMS
Z06BIBAIOIIMX TIPOU3BO/ICTB Ha SKOAOTHIECKHE YCAO-
Busi mobepexxuii. Ha Kaaununrpazckom mobepesxne
Dantuku B paitone mbica Tapan B Teuenne 40 rer
OCYILIECTBASIACS COPOC B MOpe OOABIIOrO KOAHYECTBa
OTBaAbHbIX TI0POZ M MyAbIlbl SIHTapHOrO KOMOHMHATA.
B pesyabrate aTOro Ha yyactke nobeperkbs OT Mbica
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Tapan a0 Dartuiicka 6biA KOMIeHCHPOBaH Ae@ULIMT
recyaHbix HAHOCOB B OeperoBod 30He, 06pasoBarach
IIMPOKasl SalUTHAsi [I0AOCA IIASIZKA, IPEKPATHAHCH
npoueccobl abpasuu, 6eper cTaOUMAH3HPOBAACS.

MommHbiv (pakTOpOM BAHSIHMS Ha MOPCKHE Tobe-
pexbsi ABASIETCS PEryAHPOBaHHME CTOKAa PEK B CBSI3H
C TH/POTEXHHYECKHUM CTPOUTEABCTBOM, YTO BEJET K H3-
MeHeHHI0 6araHca 0OAOMOYHOrO MaTepHaAa BO BJOAb-
6eperoBbIX TOTOKAX HAHOCOB, MHTAIOIIMX MASKH.
Peryauposanue cToka npossuroch Ha Asosckom, Hep-
soM 1 Kacrmfickom mopsx. ['ozoBoii cTok raaBHbIX pex
stux 6acceitnos cokpamaerca, k 2010 r. on cokpa-
tTes1, BoamozkHo, Ha 90 Y. YuurbiBas Heanneiinyio
3aBHCHMOCTb TBEPJOrO CTOKA OT ?KHMZKOTO, IepBbIH
MO2KET COKPATHThCA K STOMY BPEMEHM Ha MOPS/IOK.

Boabime npobaempr cBA3aHbI H ¢ MOPCKMM THZ -
POTEXHHYECKUM cTpouTeAbcTBoM. IVIHorue mopthr Tpe-
6YIOT COOPYZKEHHUsI MOJXOAHBIX KAHAAOB, JAHHA KOTO-
PbIX MOKET ZOCTHTaTh JAecATKOB KMAomeTpoB. | loz-
xozuoi kaHaa kK Canxr-I lerep6yprekomy nopry ume-
et aauny 45 kM, k Apxanreabckomy — 76 km, Ta-
ranporckomy — 15 xm.

[Toaxoaubie kaHaAb! exerogHo 3aHOCATCS COT-
HSAMH ThICSIY KyGOMETPOB HaHOCOB M 3TO CTABUT IPO6-
Aemy zamruara (CBara) BbIMEpIIHIBAEMOro MaTepHaAa
na meabde. B CCCP exerogno BbruepnbiBaroch
U 3aXOpOHSINOCh Ha 6GoAbmmx TAybunax 40 mam T
rpynta. Matepuaar U3 KaHaAOB M aKBaTOPUH TOPTOB
3arpsisHEH  YTAEBO/I0POJAMH, TSXKEABIMH METaAAAMH,
NeCTULHAAMH U APYTUMH TOKCHYHBIMH BEILECTBAMH.
TounkoaucnepcHble KOMIOHEHTbI OT MeCTa ZAMIIHHIa
PaCIIPOCTPAHSIOTCS] Ha GOADIIHE PACCTOSIHMS, BAMSS
Ha TleAarHyecKue OpPraHU3Mbl, GEHTOC, YHCTOTY MPH6-
pexubix Bog. | [pobaema zammnubra KOHTpOAHpYeTCs
Nougonckoit kousennuen 1972 r.

Hsmenenuss B ecTecTBeHHBIH TMAPOAOTHYECKHH
PEKUM MOpEH, AMHAMUKY NOOEpeKUH BHOCHT CTPOH-
TEAbCTBO TOPTOB, MOAOB, IpHucTaHeil. B pesyabTate
coopyxenus Counnckoro moaa B 30-e rr. 6b1a mpep-
BaH €CTECTBEHHbIN BJOAbOEPErOBOM MOTOK HAHOCOB,
[UTAIOIIMH [IASI2KH, YTO [IPUBEAO K PE3KOMY HX COK-
PAIEHUIO F02KHee M0PTa, AKTUBU3AUMH abpasHOHHBIX
U OTOASHEBBIX IPOIIECCOB.

B pesyabrare cTpouteabcTBa CHAOIIHOM ZaMOb
arst samutol Cankr-I lerep6ypra or HaBoanenuii Ha-
pyLIHACS rHApOAOTHYecKHi pexkuM B (Durckom sanu-
Be, YBEAHYHAOCh 3arpsi3HEHHE €ro BOZ.
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OCBOEHUE MOPCKUX TTOBEPEXUN

(MPUMOPCKMUE COOPVYIXKEHUIA)

3HauMTeAbHbIA SKOAOTMYECKHH yIep6 MOPCKUM
no6epe2KbsM HaHOCHT TIPOMbBIIIAGHHOE TIPOU3BOZCTBO.
B zouumix ocagkax Hosopoccuiickoit 6yxThr co-
Jep:aHue He()TeNPOAYKTOB HaXOJAMTCsA B MpeZeAax
7-300 mr na 100 r ocaaka, B ['erenmkukckon —
or 10 a0 30. Hosopoccuiickas 6yxrta nauara sar-
PASHATBCSA C MOMEHTAa BBOJA B DKCIIAyaTaLIHIO Hed-
tebasbr “Illecxapuc”, exeroano c6pacpiBaromeit 60-

ree 150 ToIc.MO

MAAOOYHILEHHbIX CTO4YHBIX BOJ.
HMmern mecto aBapuiinbie c6pochbl HeRTENPOAYKTOB
npu 6ykcuposke cyaos. [ locae pexoncrpykumu 6epe-
rOBOrO OYHCTHOIO KOMITAEKCA COZeprKaHne HeTernpo-
JYKTOB B CTOYHBIX Bojax HedTebasbl cHusHAOCh ¢ 3()

10 15 mMr/a, a B Mmopckoii Boge — ¢ 3 70 1 mr/a [236].

Ha sxonoruueckoe cocrosuue nobepe:xuii Yep-
Horo, Asosckoro, Baatuiickoro u Kacnuiickoro mo-
pel BAHSIOT NPEANPUSTHS XUMUYECKOH, HEPTEXH-
MHYECKOH U METAAAYPTHUECKOH MPOMbBIIIAEHHOCTH.
Hegreneperounsrit sasoa 8 Tyance, metarrypruuec-
kue 3aBozbl B Kepun u Mapuymnore crounbie Bozb
cbpachiBalOT B MOpe.

SKoAoruYecKHe MPoHAeMbl MOPCKUX MO6epeKHil
CBSI3aHBI U C CEAbCKOXO3SIHCTBEHHBIM [IPOH3BOZICTBOM,
3arpsisHEHHEM 6eperoBOH 30HbI M IIEAb()a MeCTULIH-
ZlaMH, OCOGEHHO XAOPOPTAHUYECKMMH MECTHIUAAMH
(XOIN). Tlo aaunpim Asosckoro HHM pwibuoro
XO3AHCTBA KOHILEHTPAIMA MECTHIHAOB B A30BCKOM
mope ¢ 1983 mo 1987 r. Bospocaa B 5 pas, a koru-
gyectBo XOIT B Taranporckom saruse — B 27 pas.
Conepanue sizoxumukatos B Kyb6anckux Aumanax
B 1985-1986 rr. mepuoamuecku gocturaro coren
[TJK. 3apamxennocts Kacnmiickoro mopst nectuiu-
aamu rpymmbl rekcaxaopuukaorexcana ([XLIIY) sos-
pocaa B 2,5 pasa, XOI' sbistBAsiAuch B Msice oceTpo-

BbIX PbIO.

OrMeueHO BbICOKOE COZep:KaHHE I1eCTHLH/OB
B NPUOPEKHbIX BOZAX, B JOHHBIX OcCazKax M OHOTe
Yepnoro u bartuiickoro mopeit [79].

Coxparenne HCIOAb30BaHHs MECTHIMAOB B TIO-
CAEZIHHE TOZbI TIOCTENEHHO YAyHIaeT 9KOAOTHIECKYIO
obcranoBky B peruone. Jlas YUepnoro u Asosckoro
MOpel Cepbe3HbIM HCTOYHHKOM 3arps3HEHHsT SIBASIOT-
cs1 crounble Bozabl Awuanpl, |erenmxuka, Coun, rae
HEy/IOBAETBOPUTEABHO COCTOSIHHE OYHCTHBIX COOPY-
»KEHHH, YTO TPUBOAMT K OGaKTepHAaAbHOMY 3arpssHe-
HHIO NPHOPEKHDbIX BOZ.

[To gamaeiv IJHHMHMSIT xypoprro-Typuctu-
YeCKUX 3/laHHH M KOMILAEKCOB CyMMapHasl eJHHOBpeE-
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MeHHasi YHCACHHOCTDb OTZbIXAIOIIUX Ha 6eperax Mopei
CCCP B 1980 r. cocrabura 12 man yerosex. Asa-
pUiTHbIE COHPOCHI HEOUYHILEHHDbIX BOZ ObIAH JOITyILeHbI
U3 KaHaAM3alMOHHBIX coopyxsenuii Hosopoccuiicka,
Amnanbr, Coun, apyrux ropogos Ueprnomopckoro mo-
6epezxbsa. B 1992 r. B Coun cbpoc B Mope 3arpsis-
HEHHBIX CTOYHBIX Boz npesbicuA 7,2 man 2. B Uep-
HOEe MOpE C PeYHbIMH M CTOYHBIMH BOZAMH €2KEr0ZHO

nocrymaer 4-5 km3

HEOYMILEHHbIX BOJ, KOTOpbIE
npunocat B uero 400 Tbic.T HedTenmpoaykToB,

20 toic.t gereprenros, 700 T penoros, 8 T IXLIT
ur.a [236].

CuabHoe 3arpasHeHHe NPHBOZUT K IOTEpe
Yepubiv u A30BckHM MOPAME pPbI60X035SHCTBEHHOTO

3Ha41€HH:A.

MpHuoro npo6aeM cBsi3aHO € TOPOACKHM H Kypop-
THBIM CTPOMTEABCTBOM Ha TOGepexbsX, SKCIIAyaTa-
uMell ¥ (PYHKLIHOHHPOBAHHEM CHCTEM 2KH3Heobecrie-
genus ropozos. | Ipu cTpouTeAbcTBe ropoAoB M Ky-
POPTOB MPOBOJATCS 3HAYMTEAbHble OO6beMbl PaboT
M0 MH2KeHepHOH mozroToBke Tepputopuit. I lozpeska
CKAOHOB M Hachimu gocturaer pasmepo 10-15 m
u 60aee. [ [rnanuposounbie paborbr B Coun 6biau mpo-
Bezerbl Ha Goree wem 70 % TeppuTopum ropoza.
YTeuku U3 BOZOIPOBOJOB M KaHAAM3ALHOHHBIX CHC-
TeM TPUBOJAT K TOATONACHHIO TEPPUTOPHH, Pa3BH-
THMIO OTIOA3HEH, JAPYTHX HeraTHBHBIX SBAEHMH.

Axryanbna npobaema 3amuThl nobepexuit Hep-
Horo, Asosckoro, Baatuiickoro u Kacnuiickoro mo-
peit oT paspymmuTeAbHOTO AeHcTBUA Mops. I loay-
YeHHbIE JaHHble 3aCTaBUAM YCOMHHUTBbCS B 3(PQeK-
TUBHOCTH MHOTHMX THZPOTEXHUYECKUX Oeperosarur-
ubix coopyzsenui [2]. Anarus npoexTos 1o sarure
6eperos Uepnoro u Asosckoro Mopefi mokasan, uTo
COOpY2K€eHHs, IPU3BaHHbIE NPEJOTBPATUTD pPaspylle-
Hue 6GeperoB, 3J4aHUH M OODBEKTOB, HEPEAKO CaMH
CTAHOBSITCsI IIPUYMHOU JleCcTabUAM3aLUH 1106€epeKbsl.
Bo MHOrmx caywasx pasymen mepeHOC CTPOEHHH
BrAYOb CyIIH; K TAKOMY K€ BBIBOJY TPUXOAAT U aMe-
PUKAHCKHE U aBCTPAAMHCKHE CHelMaAMCTbI. | akoi
nmozxos, 060cHOBaH TpeGOBaHUSMU 6€30MaCHOCTH

U 3KOHOMHKH.

Bosnukaa npo6aema samutsr nobepexsnps Kac-
IHACKOro MOPSI B CBSI3H C TIO/bEMOM €ro ypoBHsi 60-
Aee gem Ha 2 m. Jlecsunetnsamu nobeperkbe ocBau-
BaAOCh C TOBHIIMH CHUKEHMs YPOBHSI, XOTS yHdeHble
IpeACKa3bIBAAH, YTO MOMKET HAYaTbCsl €ro MOZDbEM.
B nacrosiee spems Kacrmiickoe nobepezxpe npespa-
IIaeTcst B 30Hy 9KOAOTHYECKOro 6eacTBus. 3zech aK-
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TUBHO pasBHBAIOTCSl abpasusi, MOATOIAEHHE, 3aTOI-
AEHHE, COIPOBOXK/AIOIIHE HMX IIPOLIECCHI 3aCOAEHHsI
U 3a60Aa4YMBaHUsL TI0YB, IIPOCAZKU U AP.

Jlas mMopekux mobepexsuii Poccun xapakTepHo
pPaZMOAKTHBHOE 3arpsisHeHHe GeperoBod 30HbI U MIEAb-
¢a. Mcrounnkamu paguoakTHBHOTO 3arpsisHeHHs siB-
MSIIOTCSL s1ZlePHbIE HCIIBITAHHsI, aTOMHBIH (DAOT, ZaM-
IUHT SIZEPHBIX OTXOZOB, OTXO/bI 3aBOJIOB IO Iepepa-
60TKe sZepHOTO ropiovero. | peBozxHas 06CTaHOBKA
CAO2KHAACh B apKTHYECKHX MOPSX.

B Boaax, nocrynaromux 8 Bapenneso mope ¢ 3a-
naza, cogep:anue nesusi-137 B 6 pas mpesbimaer
cpeznuii yposenb 3arpsasHenus Bog Cesepmoit At-
AanTHKM. B samazmoii wactu Kapckoro mopsi 6ams
Hoso#t 3eman 10 Tbic. kouTefiHepoB u peakTopoB
C paZMOaKTHUBHbIMH OTXOJaMH AezkaT Ha TAYOMHAX
40 m u ray6:xe [2]. Otmeueno Bausiaue YepHo6bIAb-
CKOH TpareZMy Ha PajMalMOHHYIO 06CTaHOBKYy ep-
Horo u AsoBckoro Mopei.

HsBectHo o saxoponenusix B 10:xH0# yactu Daa-
THHCKOTO MOPS OTPABASIOIIMX H B3PbIBYATbIX Be-
IeCTB, O BO3MOKHOCTH pasrepMeTH3allHH KOHTeHHe-
poB. Oxono 3 Thic.T 60€NpUIIACOB U KOHTEHHEPOB
C UIPUTOM, (OCTEHOM H AIOMBHTOM 3aTOMAEHbI
B 1947 r. na ray6une 100 M B pafione o-Ba Bopu-
XOAbBM H ) ThiC.T B paiione Juemnawu.

Heobxoaumo o6paTuth BHUMaHUe ellle Ha OAHY
0COGEHHOCTb MOPCKHX I0OEPEe:KUH — DTO H3MEHYH-
BOCTb G€PeroBOd AMHHH 1107, BO3JEHCTBHEM KOAeba-
uuit yposus MupoBoro okeaHa, COBpeEMEHHbIX TEKTO-
HUYECKHX ABIKEHHH M BoAHeHHH Boapl. Cymmapnoe
BosJelicTBUEe Ha 6eper moabeMa yposHs Vmposoro
OK€aHa H COBPEMEHHbIX TEKTOHHYECKHUX ,B,BI/I?KEHI/IITI
3aBHCHUT OT HATPABAEHHOCTH M CKOPOCTH MOCAEJHHX:
B CAy4Yae TEKTOHHYECKOTO OITyCKaHHUs 06epeibs BO3-
JIENCTBHsl CKAAQZDBIBAIOTCS, MPH MOAHATHH I06epe-

Kb — BbIYHTAKOTCH.

[lo aromy npusHaky BbizerstioTcst Tpu THMa Ge-
PETOB: OIMYCKAIOIIMECS], TIOJHUMAIOIIHECS 1 HEATPaAD-
Hble (B CAydae, KOTZa CKOPOCTb TEKTOHHYECKHX T107-
HSITMH M CKOPOCTb 3BCTATHYECKOTO MOJ'bEMa YPOBHS
Mopsi paBHbl). Deper nepporo Tuma paspyaercs oz
ZleHCTBUEM BOAHEHHS, €CAU MMEETCs KAM(]; ECAH zKe
6eper paBHUHHBIH, TO ypes BOAbI TIPO/IBUTAETCS B CTO-
POHY CyIITH.

CxopocTb npozBH2KseHHs] 6eperoBol AMHMM B CTO-
POHY CYIIH B CAy4Yae HaAH4YMsA KAH(]A 3aBHCHUT OT yC-
TOWYMBOCTH TOPHBIX MOPOJ, €r0 CAATalOLIMUX, U CHAbI
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BO3JeHCTBUA MOpckux BoAH. Ha moanumaromuxcs
obepezkbsix 06pasyeTcst MUPOKUH [IASIK U Ypes BOZbI
OTOZBHUIAETCsI B CTOPOHY MOPSI.

Bepera Yepnoro u Asosckoro mopeii B npeze-
aax Kpacnosapckoro kpasi B 60abineli ceoeit wactu
OTHOCATCSI K OIYCKAIOLUMMCs1, 6epera CeBepHON YacTH
Baaruiickoro mopst u Munckoro saruBa, a Tak:ke
Bapennesa u Beroro mopeii, ombisatormux Koabckuit
[IOAYOCTPOB, KOTOPbIE HAXOAUAHMCH II0J MAaTEPHKO-
BbIM AEJHHKOM, HCIIbITBIBAIOT MEAAEHHOE M30CTaTH-
4ecKoe MOAHATHE, a 6epera TeX ke MOPEH Ha OCTaAb-
HoH yacTu nobepezibsi Bocrouno-Epponefickoii naat-
(POPMBI MEAAEHHO OITyCKAIOTCSL.

Kacnuiickoe mope ¢ Hauara ero orzeieHus
ot Asosckoro u Uepnoro mopeit u 10 HacTosero
BPEMEHH MCIIbITbIBAET HEOJHOKPATHbIE KOAeGaHHsI,
CBsI3aHHbIE C TEKTOHHYE€CKHUMH JABHKE€HHUAMH U KAHMa~
THYeCKMMH H3MeHeHHAMH. Ha ocHoBe amaiusa gaH-
HbIX HaGAIOZICHHE 3a PE:KMMOM THZPOreozeopMaly-
onnoro moas [27, 30] ycranoBAeHO, 4TO HampsKeH-
Hble COCTOSHHsI 10POJ, Ha 3allaHOM H BOCTOYHOM
nobepezxbsix Kacrust umeror npoTHBOMOAOMKHBIH 3HAK,
T.e. KOrZa Ha 3amajHoM mobepexsbe HabAIOZaeTCA
czkaThe, Ha BoctounoM — pactsizkenue (cm. puc. 1.2).
STo roBopuT 0 ToM, uTo perHoH Kacrmiickoro Mopst
U B HACTOSILEE BPeMs HCIIbITHIBAET CAOZKHbIE TEKTO-

HHU4YECKHE JABHKEHHS.

Crennguusoe pasBUTHE TIPOLECCOB SBOAIOLIHH
MOPCKMX I106epexsHuil PerucTPUPYeTCss B PErHOHax
C pacIpOCTpaHEHHEM MHOTOAETHEMEP3ABIX TOPHBIX
nopoz. 3Aech MOIUHbIM Pa3PyIIAIOIIUM (PAKTOPOM
BBICTYIIaeT MeXaHH3M TepMoabpasuH, MPHBOZSAIIHI
K MMTpalMi 6eperoBoil AMHHM C BbICOKHMMH CKOPOC-
tamu. Heyuer Takoro nporuecca paspymenus 6epero-
BOTO CKAOHA TNPHBOZHUT K HEOOXOZHMOCTH IepeHoca
coopyxsenuii u szanui y:xe uyepes 30-50 aet: B oz-
HUX CAyYasgX — B CTOPOHY Mops (MpHYaAbl, JOKH),
B ZpyrMX — BrAy6b 6epera (IoceAkm, cTpoeHws).

He6oabime ocrposa okasbisaiotcst Hempuroz-
HBIMH JIASl CTPOUTEABCTBA ZIOATOBPEMEHHDIX COOPYZKe -
Hui. 3a(MKCHPOBAHO HCYE3HOBEHHE OCTPOBOB B pe-
3yAbTaTe pasBUTHsI TepMoabpasuu B DapeHiesom
Mope, KoTopble 6biAu 06Hapy:kenbl B XV -XVI BB.
(“3emass Buanroybu”, o-8 Burcena u ap.) [41].
Hau6oabimee passutie Tepmoabpasuu oTmedaercs
Ha BBICOKHX KPYTbIX 6eperax, CAOXEHHbIX CHAbHO-
AbZHCTBIMH MEAKOZMCIIEPCHBIMU OTAOKEHHSIMH C KPYTI-
HbIMM 3aA€:KaMH O/3eMHBIX AbJOB.
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OBBEKThl 3BAXOPOHEHUA JKUAKUX TOKCHUYHBIX U PAAMOAKTUBHBIX OTXOAOB B HEAPAX

[Iupokoe passutue TepMoabpasuu OTMedaeTCs
BIOAb To6epezkuit Denoro u Bapenniesa mopeit, na 3a-
TMaZIHOM H BOCTOYHOM IMobepeskbsix M-oBa Kauun, rae
BBICOTA MOPCKOTO YCTYIIa, CAOKEHHOTO MHOTOAETHE-
Mep3AbIMU TIopoamu, gocturaer 20 M, Ha 3amazHOM
U ceBepHOM Iobepexsbax o-Ba Koaryes, rae obHapy-
KEHbI 3aA€:KH TI0[3eMHOTO AbJa MOIIHOCTbIO 6oAee
10 m. K samazy ot octposa mpocTupaercs obmmpHast
MeAb, YTO KOCBEHHO CBHZICTEABCTBYET O TOM, HTO
37lech paHee HAXOJHAACh €ro TpaHHIIA.

B AurepaType He mpuBOAMTCA KOAMYECTBeHHas
OLIEHKa MHTEHCHBHOCTH TepMoabpasuM Ha Hobepe:b-
sax mopeii eBponefickoro Cesepa Poccun. [1peacras-
A€HHe O PasBUTHH TIPOLECCA MO2KHO IOAYYHTD, pac-
CMaTpuBasi JaHHble O JHHAMHKe BOCTOYHOro 6epera
Kapckoro mops u Daftzapanxoit ry6er. Coraacuo
nabaozenusam B.A.Cosepiuaesa paspymenue 6epera
Kapckoro mops B paitone mbica Xapacapait (cesep-
Haa yacTh JamazHoro SImana) mpoucxozunro B 80-
90-x rr. B cpeamem co ckopoctbio 2,5 wm/roa.
B npeamecTsyomuii nepuos otMedaroch M KartacT-
poudeckoe paspymenue 6epera (5 M/roz u 6oaee).

[To zammery BCET'MHI'EO B patione Map-
pe-Canre (cpeanss wactb Bamaguoro flmana) cpez-
HsAs 3a ocaeauue 15 AeT ckopocTb oTcTymanus 6epe-
roporo ycryna bDaiizapaikoii ry6bl BbICOTOH Haz
yposreMm mops 12-28 m u npotszxennoctbio 465 km
coctasura 2 wm/roa. Cxopocts Tepmoabpasun
Ha y4YacTKaX C MOIUHbIMHM 3aAexKaMH I0Z3eMHbIX
AbZ0B (MTAACTOBbIE, TIOBTOPHO-KHABHBIE) ZOCTHTAaAd
8 M/roz. Ba mocaeaHMH TIOAYBEKOBOH IIEPHOJ CKO-
poctb TepMmoabpasuu bOepera cocTaBUAd B CpeJHEM
1,6 m/roa. Hauboree craburbubiMu OKasbiBaloTCS
ydacTku Gepera, INPUypOYEHHblE K YCTbAM pPeK
H py4beB.

Mopckue nobepezxns Poccun Tpebyior ray6o-
KHMX M BCECTOPOHHHX HCCAE/IOBAHHH AMHAMHKH 6epe-
TOB, MPUAETAIOIIEH CYIIH U JIOHHBIX OTAOZKEHH.

Heobxoaumo onenuTb BAMAHHE pasHOO6pPA3HBIX
TEXHOT'€HHBIX BO3/€UCTBUH U 3arpsi3HEHUH Ha COCTOSI~
HHEe DKOCHCTeMbI CYLIM H aKBaTOPHH.

Haub6oree axTyarbHbI KOMIIAEKCHbIE SKOTEOAO-
THYECKHE MCCAEZOBaHMsI B PAHOHAX CYILECTBYIOLINX
M TIPOEKTHPYEMbIX IIOPTOBbIX COOPY:KEHHH. 3zech
HeobxoZHMMa OpraHM3alUs rocyZapCTBEHHOIO MOHH-
TOPUHra TEOAOTHYECKOH Cpejbl Ha PErHOHAAbHOM
U O0ObEKTHOM YPOBHSIX.

Ton I. Esponelickas uacnip

4.8. OB bEKTbI 3AXOPOHEHMA
HKHUIKMX TOKCHMYHbIX

U PAINOAKTHBHDBIX OTXOZ0B
B HEZAPAX

Ouamnoli U3 pasHOBHAHOCTEH MPHPOZHO-TEXHO-
TEHHDbIX T€OCHCTEM SIBASIOTCS TOAUTOHBI 3aXOPOHEHHsI
B HeZpaX :KH/JKHX TOKCHYHbIX H PaJHOAKTHBHbIX OTXO-
aos [54, 213, 241]. Onu npeacrapasior coboi mAacT-
KOAAEKTOP, BbIOPAHHBIM TaKUM 06pasoM, 4TOObI HCK-
AIOUHMTb BO3MOZKHOCTb IOMAZAHUsl 3aXOPOHSIEMbIX OT-
XOZIOB B C(Pepy :KMBHEOOECTIEUeHHUsT YeAOBEKA, U BKAKOYA-
10T KOMIIAGKC Ha3eMHbIX M TO3EMHbIX COOPY2KEHHH —
HaKOITHTEAbHbIE €MKOCTH, HacOChl, HarHeTaTeAbHbIE
u HabAroZaTeAbHble ckBazkuubl U Ap. (puc. 4.3).

H606XO,Z[,I/IMOCTb CO3ZaHUsI IIOAHMTI'OHOB 3aXO0pPO-
HeHUs1 0ObsICHSETCS TE€EM, YTO COBPEMEHHOE IIPOMBbIIII~
A€HHOE IIPOHU3BOACTBO COIIPOBOKAAETCA o6pa3013aHH-
eM OOABIIIOr0 KOAHYECTBA TOKCUYHBIX OTX0JZI0B, HEKO~
TOPbIE BHADbI KOTOPDbIX OYEHDb OIIaCHbI AAsI YEAOBEKa.

Toxcuunble npombiirennbie Bemecta (0TX0zbI)
B cootsercteuu ¢ [OCT 12.1.007-76 "Bpeannie
BemecTBa. Kiaccupuxanus u obigme TpeboBaHUS
6esonacHocTH M caHHTapHbIMU TpaBuramu Munmuc-
TepCTBa 37PaBOOXpaHeHHs | [opAZOK HAKOMAeHHS,
TPaHCIOPTHPOBKH, 06E3BPE:KUBAHHMSI M 3aXOPOHEHHUs
TOKCHYHBIX MpoMbinaeHHbix orxozos’ (Ne 3183-84)
pasZeAdIOTCA Ha YeThIpe KAacca oracHocTd: | — upes-
BbryaiiHo omacubie, 1l — Bbicokoonacunre, 11l — yme-
penno omacuble, IV — manoonachbre.

OrHocutb 0TX0zbI K KaKOMY-AH60 KAACCy orac-
HOCTH ZIOA2KHBI [IPOMbIIIAEHHbIE TIPeANPUATHS — IPO-
H3BOJUTEAH OTXO/ZI0B HAH Hay4dHO-HCCAEZOBaTeAbCKHE
OpraHU3alMi — Pas3pabOTYUKH TEXHOAOTHYECKHX IIPO-
1eccoB ¢ yyerom Hopmatupos Vlumucrepcrsa sapa-
BooxpaHeHust | [pezieAbHOE COZep:KaHHe TOKCHYHDIX
COeJMHEHHH B IPOMBDIIINEHHBIX OTX0Z4aX, 00YCAOBAH-
Balolllee OTHECEHHE STHX OTXOJOB K KaTerOpHH IO TOK-

CHYHOCTH (NQ 3170-84).

Hau6oabmiee xoandecTBo 0TX0Z0B, B TOM YHCAE
CTOYHBIX BOJ, JAIOT MeTaAAypruueckasi, XMMHYeCKas,
He(TEXUMHYECKas!, LEAAOAOBHO-OyMazkHasl, Malllu-
HOCTPOUTEAbHAsI, TOMIAMBHAsI U aTOMHO-3HEPTETHYEC -
Kasi poMbImAeHHOCTD. | lo KoAudecTBy U pasHoobpa-
3HIO BEILECTB HAaUOOAEE OTMAaCHBIMH SIBASIIOTCS OTXOZbI
XUMHYECKOH, HE(PTEXUMUYECKOH U aTOMHOH IIPOMBIIII-
AEHHOCTH.

paﬂ,I/IKaJ\beIM crocobom YCTpaHEeHUsI BAHUAHUA
OTXOZOB SBAAETCS CO3JaHHE 6630TXOZLHIJIX TEXHOAO~
I'I/Iﬁ, IIPU KOTOPDbIX HCIIOAb3YIOTCA BCE€ BH/Zbl BEILIECTB,
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1. npOMbILLI!'IeHHbIe CTOKHW 3aKauMBatOTCA B BOLOHOCHbIE KOMMAEKCbl, COoAepxalile MUHEpaan3OBaHHble
noj3emHble BOAbl, He UCNoJSib3yeMble B HAPOAHOM XO39WCTBE.

2. nl‘IaCT-KO}'IﬂeKTOp A0HKeH 6bITb HaAeXHO W30AMPOoBaH BOAOYMNOPHbLIMK MOpPoAaMM OT BOAOHOCHbLIX
rOPU3OHTOB C I'IpeCHOl:1 BOAOM W NOBEPXHOCTH 3eMIA.

3. MornoleHWe CTOUHBIX BOA, NPOUCXOOMT BCAeACTBUE YNPYTUX CBOWMCTB BOJLOHOCHOTO nnacta-Konnekropa
€CO30aBaeMOro nNpuv HarHeTaHuu.

Puc. 4.3. Cxema 3axoponenusn npoMblUICHHBIX CIMOKO6 6 2aYO0KUe 6000HOCHBIC KOMNICKCHLL
(no H.B.Tapacosoit):

| — HaronurenbHas eMKOCTh, 2 — Hacoc, 3 — HarHerarejbHasg CKBaskuHa, 4 — HaGIoaTeabHble CRBAsKIHbI,
J — IJIACT-KOJIEKTOP; ¢ — 30HA aKTHBHOTO BOJ00OMeHa (IpecHbIe MOJIBEMHBIC BOJIbI ), 6 — 30HA 3aMeJVICHHOIO
BOJlOOOMEHA (COIOHOBATBIE NMOJBEMHbIC BOJbI), 6 — 30HA 3ACTOHHOIO pesknMa (CoJeHble TOJ3EMHBIE BOJIbI
U Paccodibl), ¢ — BOJOYIIOPHbIE HOPOJIbI, 0 — 3aKavdaHHbie MPOMBIIIEHHbIE CTOKH
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00pasyIOLIUXCs NIPH MepepaboTKe ChbIPbsi, IPOU3BOZ -
CTBe MpoayKuuH U BblpaboTke sHeprun. OaHako Bbi-
COKHE 3aTpaTbl, HEOOXOZUMbIE A MPUMEHEHHs I10-
ZOOHBIX TEXHOAOTHH, He IMO3BOMIOT I10BCEMECTHO
MIPHUMEHSTb 3TOT MOAXOJ.

B npombimneHHOCTH TPHMEHSIIOTCS pa3sAMYHbIE
TEXHOAOTHH 0obe3BpexsuBanus (MMPOAM3, MeXaHHYeC-
Kasl OYHCTKA, (PUBHMKO-XHUMHYecKasi 06paboTka, 6uo-
AOTHYECKOE OKHCACHHE, KOMGHHHPOBAHHbIE METOZbI),
OCHOBaHHbIE HA PA3PYIIEHHH TOKCHYHBbIX KOMIIOHEH-
TOB OTXOJOB MAH UX U3BAEYEHHH C MOCAEZYIOIIHM Xpa-
HEHHEeM, 1epepaboTKON WAH JIOBEAEHHEM KOHLEHTPALIUN
TOKCHYHbBIX BEIECTB 0 6e30MacHOr0 YPOBHS C IMOCAE-
AyomuM c6p0OCOM OTXOZOB B OTKPBITbIE BO/ZIOEMBI.
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Hecmotpst a Mepbl, npunsatbie aas perenepa-
LIUH OTXOZIOB HAH YMEHbIIIEHHsI UX KOAHYECTBa, B IIPO-
MBIIIAEHHOM IPOHM3BOJACTBE 0OpasyeTcss BHAYUTEAb-
HbIH O00beM ONAaCHbIX OTXOZOB, KOTOPblE TPEGYIOT
JAMTEABHOH U HaZeXKHOW M30MIUMH OT OHOChEPBI.

OcHoBHas Macca TOKCHYHBIX OTXO0ZI0B METaAAYp-
THYECKOH, XMUMHYECKOH, HEPTEXUMHUYECKOU, LIEANIO-
A03HO-OyMazKHOU, MAIIMHOCTPOUTEABHOH, TOIIAMBHOH
IIPOMBIIIAEHHOCTH B HACTOSIee BPeMsl pa3sMeIlaeTcs
B NIpyJaX-HaKOMHUTEASIX, HCTIAPUTEASIX H JAPYTHX CO-
Opy2KEeHHSIX. | aKMe COOpY2KeHHs CTAHOBSITCS HCTOY-
HUKaMH TTOCTOSIHHOTO UAH ITM30IUYECKOTO TTOCTYTIAE-
HUA OTXOZOB B IIOA3€MHbIEC H HOBCPXHOCTHDIC BOJbI,

B I0YBbI U PACTEHHsI IIPHUAETAIOLINX YYaCTKOB, OTKYJa

9kozeonoeus. Poccuu
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OIlaCHbI€ KOMIIOHEHTbI MOr'yT IIOllaZlaTb B 6uonoru-
YECKHE LIEIOYKH.

3uaunTeAbHO GesonacHee 3aXOPOHEHHE MKUAKUX
OTXOZIOB B TAYOOKHe BOJOHOCHBIE TOPHU3OHTBI IAAT(OP-
MEHHbIX apTe3HaHCKUX OacCelHOB. | aKue rOPH3OHTBI
cozepzKaT, KaKk IIPaBUAO, BbICOKOMHHEPAaAH30BaHHbIE
MoZI3eMHbIe BOJbI U HMEIOT HAJEKHYI0 IPHUPOZHYIO
H3O0AALMIO OT MOBEPXHOCTH 3EMAHM H ITHTbEBBIX IOJ-
semubix Bog. |lpu ycroBum mnpaBuabHOTO BbIGOpPA
6GAAronpPHUATHOrO yYacTKAa HEAP W COOTBETCTBYIOLIEH
KOHCTPYKLIMH IT013€MHOI'O XpaHHUAHILA HaZe:KHO obec-
MeYHBAETCsl JAUTEAbHAsl, IIPOTHO3HPYyeMasi Ha ThICSYU
AET, U30ASILMS OTXOJOB OT OMOAOTMYECKHX LIeTIoveK.

3a nocreguue 36 AeT Ha MPEANIPUATHSIX aTOM-
Ho#l npombiirenHoctd Poccun B ray6okosaneraio-
IIHMe HaZle2kHO H30AMPOBAHHbIE IAACTbI-KOAAEKTOPDI

3 orx0a08, cozepaamux Goaee 110-

yZaA€eHO 46 MAH M
AOBHUHbBI PAZHOHYKAHZOB — OTXOZAOB aTOMHOH npo-~
MDbIIIIAE€EHHOCTH. B PE3YyAbTATE B 3HAYUTEAbHOH Mepe
MNPeAO0TBPAILIEHO XOT: ObI BPEMEHHO OITaCHOE€ HaKOII~
A€HHE PAZHOAKTHBHbIX MATEPHAAOB B CpEJE HEIOC~

PEACTBEHHOI'O 0OHTaHHS YeAOBEKa.

[Toasemnomy 3axopoHeHHIO MOAAEKAT KH/KHE
OTXO0Zbl, KOTOpPbIEe IOCAE OYUCTKH U KOHLIEHTPHPOBA-
HHUSI HEe MOTYT OBbITb 3(Q@EKTHBHO 00e3BPE:KEeHbl HAH
HX OYHCTKa TPeOyeT HeJOIMyCTHMO BbICOKHX 3aTpar.

[Toasemuoe saxopoHeHue MPOMCTOKOB BO3MOZK-
HO TIPH HAAMYHH BOJOHOCHOIO TOPU3OHTA C BHICOKOH
TIOrAOIIAIOIIEH CIIOCOOHOCTDIO U Ha/le?KHBIMH YCAOBH-
SIMU M30ASLIMH OT JPYTHX TOPH30HTOB, HPE/I0TBPAIIA-
IONIUMH 3arpsi3HEHHE [TUThEBbIX BOJOHOCHBIX TOpPH-
30HTOB M BbIXOJ, CTOKOB HAa 3€MHYIO IOBEPXHOCTb.
BosoHOoCHDBIH TOpH3OHT AAS1 3aXOPOHEHHs He JA0NKEH
COZiepKaTh XO3SHCTBEHHO-TTUTHEBbIX, GAAbHEOAOTHYE-
ckux 1 npombinirenbix Bog. B CLIA mmxuum npe-
ZIEAOM MHHEPAAM3aLMK BOJ, JOMYCKAOIIUM HCTIOAb-
30BaHHE BOJIOHOCHOTO TOPH30HTA B KAYeCTBe IAACTa-
KOAAEKTOpa TIPOMCTOKOB, pekomenayetcst 10 r/a.

At 3aX0pOHeHHs IPOMBITIAEHHBIX CTOKOB HPeb-
SBASIIOTCS 2KECTKHE TPEOOBAHHS K H30AMPOBAHHOCTH
TAACTa-KOANEKTOpa KaK OCHOBHOMY KPHUTEpHIO 6€30-
TMACHOCTH; TAABHOE BHUMAHHE YZEASETCS OLeHKe Bep-
TUKAABHOTO /IBUKEHHS T10/3eMHbIX BoZ. Bamuast poab
B POLIECCAX BEPTUKAABHOTO TlepeTeKaHus! IPHHA/IAEZKHT
TEKTOHHYECKMM HapyIIEHHUSIM U HEOTEKTOHHYECKUM J(BH-
»xeHusM. B wactHOCTH, cKOpOTEUHbIE MpoLIecch Aedop-
MaIuil MacCHBOB TOPHBIX TIOPO/, PHUBOJAT B ZiefiCTBUE
MexaHu3M - 6Ayzkzatomero cuta’, otkpbrrbiit 1.C.Bap-
tausiHoM B 1994 r. [30]. DtoT apgext Mozker obecre-
YMBATH BOCXOZSIILYI0 MUPALIUIO (DAIOHIOB.

Ton I. Esponelickas uacnip

[lpu reororo-ruzporeororuueckoii olenke yc-
AOBHH 3aXOPOHEHHUsI IPOMCTOKOB OCHOBHOE BHHMaHHE
YZAEASIETCST 3aKPBITOCTH THAPOTEONOTHIECKOH CTPYK-
TYpbl, EMKOCTHbIE H (DUABTPALIMOHHDBIE CBOMCTBA BO-
ZJJOHOCHOTO T'OPHU30HTA OOBIYHO He SIBASIIOTCS OIIpe-
aeassromumu paktopamu. Obecriedenue pHeMKH 3a-
JAHHOTO OObeMa CTOKOB MO2KET OBbITb JOCTHUTHYTO
3a CYeT YBEAHYEHHsS] YHCAA IOTAOIIAIOLINX CKBaKHH.

[lpu ouenke 3aKkpbITOCTH THAPOreOAOTHYECKOH
CTPYKTYPbI HEAb35l OIIMPATbCS TOAbKO Ha Pe3yAbTaTbl
UBy4eHUs ydacTKa MOAMroHa 3axopoHenusi. Heo6xo-
JUMa perHOHAaAbHasl OLIEHKA TEPPUTOPHH, JaroLiasi
BO3MOZKHOCTb IOHATb MCTOPHIO F€OAOTHYECKOIo pas-
BHUTHS PETHMOHA U PEKOHCTPYHPOBATb €ro MaAeOTHZAPO-
reOAOTHYeCKHe YCAOBHsSl. JTO MO3BOASET MPOTHO3HU-
pOBaTh BO3MOXKHbIE HexKeAaTeAbHbIe IIOCAEZACTBHUS
9KCIIAyaTallUH TIOAUTOHA 3aXOPOHEHHMsI, TaKHe Kak Iie-
peTeKaHHe B CMez<Hble BOJAOHOCHbIE TOPHU30HTDI 3aKa-
YaHHDbIX IIPOMCTOKOB, BBITECHEHHE MHHEpPaAH30BaH-
HbIX BOJ, B TOPHU3OHTHI C IUTbEBbIMH BOJZAMH H JP.

Aptesuanckue 6acceHHbI MAAT(QOPMEHHBIX 06-
AacTel, OTAMYAIOIIHECS BbIIEP?KAHHOCTDIO U OZHO00-
pasheM AMTOAOTHYECKOTO COCTaBa IIOPOJ, OTHOCH-
TEABHO TIPOCTbIM TEKTOHHYECKHM CTPOEHHEM, OOBIYHO
6GAAronpHUsATHBI AL 3aXOPOHEHHsI, HO HE HCKAIOYEHO
HaAU4YHE TEKTOHHUYECKH HapymeHHbe y‘laCTKOB. BO-
Aee CAOxHasi 0O6CTaHOBKA HAOAIOZAeTCss B KPAaeBbIX
4acTsAX apTe3HaHCKUX OacCenHOB, B IpeleAax KPyIl-
HbIX PEYHBIX JOAMH, HEPEAKO COBIAZAIOIIUX C TEKTO-
HHYECKHUMH HapyIIeHUSIMH.

B apresnanckux 6accefinax rnpeAropHbIX H MezK-
TOPHBIX BIAJAWH PErHOHAAbHbIE YCAOBHS HBOAILHH
IIAACTOB-KOAAEKTOPOB, KaK IPaBHAO, 60Aee CAOKHBI.
BopTosbie yacTu BriaguH HepeAKO OrpaHMYEHbI AUHH -
SIMH PErHOHAAbHBIX PAa3AOMOB, HIPAIOLIHX IPOBOJs-
IIYI0O MAH 9KPAHHPYIOILIYIO POAb.

OTJ\O)KCHI/IH, BbIITOAHAIOLINE TaKWe BIlaZWHbI, OT~
AHUYal0TCA HeCTpOTOf;I AHUTOAOIHYECKOI'O COCTaBa U HeE~
BbIZE€PKaAaHHOCTbIO OTZEAbBHBIX CAOEB. B HEKOTOPDbIX
BlIaZHHaX CYILIECTBEHHOE 3HA4Y€HUE UMEIOT NOKaAbHbIE
TEKTOHHYECKHE HapPYUIEHHA, pa361/113a}01gue HUX Ha OT-~
AEAbHbIE 6]\0KI/I, OrpaHHYHBarOIIHe €MKOCTHDbIE CBOH-
CTBa BOZOHOCHOI'O Ir'OPHU3O0HTA.

B nocaeanee Bpems aas oLieHKH 3aKpbITOCTH
THZIPOTEOAOTHYECKHX CTPYKTYP NIMPOKO HCIOAb3YIOT-
csa usotonubie Metoab [50]. Onu nossoastor omnpe-
ZeASTb BpeMs TipebbiBanus (Bo3pacT) BOZbI B U3yya-
eMbIX I'H/IPOTEONOTHIECKUX CUCTEMaX. DTOT apamMeTp
SBASIETCSl KAKOUEBbIM IIDH OLIEHKE PHUCKA BO3MOKHOTO
TIOCTYTAEHHUs! BbICOKOTOKCHYHBIX TIPOMBIIIAEHHBIX OT-
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NPUPOAHO —TEXHOTEHHBIE SKOTEOCUCTEMBbI

X0ZOB H3 IIAACTa~KOAAEKTOpPA B BbIll€3aA€raroliue
BOZOHOCHDbIE TOPU3OHTDI.

s onpezerenus Bpemenu npe6biBanus (Bos-
pacTa) MOZ3eMHbIX BOJ B BOZOHOCHOM IOPH3OHTE, SB-
ASIIOIIErocss (DYHKIMeH CKOPOCTH BOZOOGMeHa, HC-
IIOAB3YIOT JaHHbIE O PACIIPEJEACHHH B IOZ3EMHbIX
BOZAX €eCTeCTBEHHbIX H30TOnoB Bogopoza (ZH,
3H), xucaopoza (180) u yraepoza (13C, 1C).
Jeiirepuii (2H), xucaopoz-18 (180) u yraepoa-13
(BC) sBasioTcs cTabHABHBIMU H30TONAMH, a TPH-
mait CH) u yraepoa-14 (1C) — paguoaxrusnbre
H30TONbI C TepHozaMu ToAypacmnaza 12,43 roza

u 5730 aer coorBerctBenno [169, 221, 222].

Hau6oaee wacto Bo3pacT Boabl ompezeAsioT 1Mo
COJEP:KAHMIO B HHX €CTECTBEHHbIX paZHOaKTHBHBIX
H30TOMOB: TAKOBbIMH CAY?KaT, KaK YKa3bIBaAOCh BbIIIIE,
TPUTHH M paZMOyTAepoJ, a Takxke xraop-36 (mepmog
noaypacriaza 300° aer), xpunron-81 (2,1000° aer),
ypan-234 (2,500° nrer), xpemuuii-32 (4,500% rer)
u kpunton-85 (10,8 aer). Bospacr Boabr Mozker 6brTh
ONpeZieAeH TaKzke 110 COOTHOLIEHHMAM PaCTBOPEHHBIX
B II0/|3eMHBIX BOJAX pPaJMOTEHHBbIX GAArOPOJHBIX Ta-
30B: reaus-4, aprona-40 u pazona-222.

Komrreke ykasaHHbIX H30TOIOB T03BOASIET Olie-
nuBatb Bospact uccaeayempix Bog or 0 zo 107 rer,
YTO ZaeT BOSMO:KHOCTb HA CTaZWH THAPOreOAOrHYec-
KOH CbEMKH M Pa3BEJKH OKOHTYPUBATb 30HbI 3aTPYZ-~
HEHHOTO BOZI00OMEHA, KOTOPbIE MOTYT GbITb UCIIOAb30-~
BaHbl JIAsl 3aXOPOHEHHsT [IPOMBIIIIAEHHbIX CTOKOB C MH-~
HHUMaAbHBIM BO3/IEHCTBHEM Ha OKPY:KAIOILYIO CPEZY.

O6Hapy:eHne TPUTHS B HCCAEZYEMOM BOZOHOC-
HOM TOpPMBOHTE, FeHepHPOBAHIEe KOTOPOro B MOJ3EM-
HbIX YCAOBMAX HHYTO2KHO, JAeT OCHOBaHME CJEAATh
BBIBO/L O XOPOIIeH CBS3H 3TOr0 TOPH3OHTA C aTMOC-
(epHBIMH OCaZKaMH M TIOBEPXHOCTHBIMH BO/JAMH,
TMIOCKOABKY OCHOBHAas Macca TPMTHSI B aTMocdepe
u rugpocdepe 3eMAH 06pasoBaHa TePMOsAEPHBIMHU
HMCTIbITAHHAMM M B3aUMOZJEHCTBUEM KOCMHYECKHX AY-
4ell ¢ AZPaMH a30Ta U KMCAOPOZA. | puTHil ABAsSeTCS
HZIeaAbHbIM TPAcCepOM JBHASEHHs BOZHBIX MacC, TaK
KaK OH BXOJHT B COCTaB MOAEKYA BOZbI. F.cAu TpuTHit
B MCCAE/IOBAHHBIX BOJIaX He OGHAPYKEH, HCIIOAB3YIOT
nanHble 0 pacnpegeieHun yraepoza-14. I'lo aromy
H30TOIy MOKHO ONPEZEAMTb BO3DACT BOJbI B Mpeze-
aax ot 200 zo 70 000 aer. Boicokue coaepxanmus
yraepoza-14 B kap6oHaTHO# cHcTeMe MOJ3eMHbIX BOJ,
CBUZETEAbCTBYIOT O TOM, 4YTO B M3y4aeMOM BOZOHOC-
HOM TOPHM3OHTE MPHCYTCTBYeT TepMOsJepHbId pa-
ZHOYTAepOJ, T.e. BO3PACT STHX BOJ He IpeBbIIIaeT
TpeX-4eTbIpeX JIECATKOB AeT.
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KauecTsennyio u koauuecTBeHHYI0 OLIEHKY CKO-
POCTH BOZOOO6MEHA TAYOOKHX TMOA3EMHBIX PACCOAOB
MOZKHO MIPOBOJIUTb C HCIIOAB30BAHHEM CTAGHUABHBIX H30-
oo Bogopoza (#H) u xucaopoza (180). Haubo-
Aee TEepCIIeKTUBHbI BOJOHOCHbIE TOPH3OHTBI C CEJH-
MeHTalMOHHbIMU paccoramd. OzHako, Kak MOKasbiBa-
€T TMPAKTHKA THAPOrEOAOTHYECKHX HCCAE/I0BAHHHM,
HOAHOCTBIO 3aKPbITHIX TH/LPOTEOAOTHIECKHX CTPYKTYP
B TIpHPO/IE HE CYIIECTBYeT. B HHX MPOMCXOAUT BOZO-
06MeH, 06YCAOBAEHHBIH TH/POIMHAMHYECKOH, Ieozu-
HAMHYECKOH aKTHBHOCTBIO HAM PETHOHAABHBIM MeTa-
MOP(PU3MOM T'OPHBIX MOPOJ.

[lpu pemenuu 3azay 1Mo 3aXOpOHEHHIO TOKCHY-
HBIX CTOKOB B BOJOHOCHbBIE TOPHU3OHTBI GOABIIOE
TIPaKTHYECKOE 3HaueHHe HMeeT HHPOPMAIHA O BO3-
MOZKHOCTSIX [epeTeKaHHs! TI03eMHbIX BOJ Yepe3 CAa-
6ompoHHIIaeMble pasJeAsiolie ropusontbl. Vsyue-
HHe H30TOIOB Bozopoza (AefTepuil) M KHCAOPOZA
(xucropoa-18) B moposbIx Bozax paszeAsroIIUX ro-
PUBOHTOB JlaeT BO3MO2KHOCTb OLICHHBATb HaIlpaBAe-
HUE M CKOPOCTDb TepeTeKaHMs.

Jlanubie o cozep:saHUM CTaGUAbHBIX H30TOIOB
BOZOPOZA U KHCAOPOJA B MOA3EMHBIX paccorax Boa-
ro-Kamckoro u [ Ipubarruiickoro apresmanckux 6ac-
CEHHOB ObIAM HCIIOAb30BAHbI JIASI OLEHKH THAPOTEOAO-
IHYECKOH 3aKPBITOCTH STHUX CTPYKTYP U BO3MO:KHOCTH
HX HCIIOAb30BAaHMS Al 3aXOPOHEHHs] TOKCHYHBIX MPOM-

croxos [50].

['maporeororuyeckue ycAoBusi 3aXOpOHEHHS MPO-
MbIIIAEHHbIX CTOKOB Ha Boctouno-EBponefickoii maat-
(opme pasHOOOPA3HBI U B LEAOM OAAroMpPUSITHBI.

Boabmryto wacts maargopmbr sanumator Cpezme-
Pycckuit u Bocrouno-Pycckuil apresuanckue 6ac-
CeliHbl, B KOTOPbIX PETHOHAABHO PA3BUTbIE CAABOTIPO-
HHIIaeMble TOAIIHM: TAHHHCTO-CYAb(ATHO-TaAOTeHHAs!
(uu2KHAS TIEPMDb), TAMHHCTO-apTHAAMTOBAs — Bepeii-
ckas (cpeannii kap6oH) U TyAbckas (HzkHME Kap-
60H), rAuHHCTO-KapboHaTHass — QpaHcKas (Bepxuuii
ZlEBOH) CO3/IAI0T YCAOBHs 3aTPY/AHEHHOTO BOJ00OMeE-
Ha B HHKHEH YacTH OCAZ0YHOTO YeXAa.

B uenrparbnoii wactu Cpeane-Pycckoro 6ac-
celiHa NePCIIEKTHBHBI JIAS TIOUCKOB KOAAEKTOPOB Ka-
MEHHOYTOAbHbIE U /JEBOHCKHE BOZJOHOCHbIE KOMII-
AEKCBI, @ B CEBEPO-3aMa/iHOH — OTAOXKEHHs CHAY-
pa, OPJOBHKA, KeMOPHsS H BEPXHErO MPOTEPO30s.
FOro-BocTounas wactp Cpeane-Pycckoro apresuan-
ckoro GaccefiHa B6AM3M BopoHexscKoil aHTeKAM3DI,
rZie TIPOUCXOJAT pesKoe COKpalleHHe MOIHOCTH 0ca-
JIOYHOTO YeXAa M aKTHBHbIH BOJOOOMEH My BCEeMH
BOZIOHOCHBIMH TOPH30HTAMH, HEIIPUTOJHA JAS TOHC-
KOB TIAAQCTOB-KOAAEKTOPOB.

9kozeonoeus. Poccuu
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Tabauna 4.11

XapaKTepncnma IKCIIAYAaTHPYIOILIUXCsA IIOAHTOHOB IOJZA3€EMHOI0 3aXOPOHEHHA ZKHIKHX OTX0JO0B [50]

Buragener mosmrona Obmen [Lnact-Kou1eKTOp
i Tun yAassaeMbIX

D?BCTOHOJI()}KeHHe HOJI'HI‘OH?I, IIPOMCTOKOB IIPOMCTOKOB, F]Iy()I/IHa, COCTaB U BO3- COCTaB U MUHEpaJan3alug

roj BBOJA B 3KCILTyaTallnio M3 /eyt M pacT mopo/ HNPUPOAHBIX BOM, T/ M3
ITO “Oprcrexno”, [13epKUHCK Xumnueckue 500 1090-1260 Ileckn u necya-| XJIOpPUJHDII HATPUEBDIH,
Huzkeropockoit o6macti, 1976 OTXO/IbI 800-1000 ) nukn, Dj 220
3aBoj; opranmueckoro cuntesa, Hoso-| To xe 2500 711-766 ITecku, mecua- XopuiHO-cy IbaTHBII,
MockoBck Tyubckoit o6aacti, 1986 5000 HuKH, Dy Hatpuesbrii, 20
HUUWAP, ImutpoBrpaj ¥ JIbsHOB- Pajgnoaktus- 320-960 1138-1194 V3BecTHaku u XJIOpUIHBIIT HATPUEBBDIIT,
cKkoil o6mactu, 1966 HbIE€ CTOKHU - nosoMutel, Cy 220-240

« B Xumnueckue | Her manHpIX Ilecku, mecua- XJTopuaHbII HATPUEBHIIT,
I1O “Ilurment”, Tam60B, 1968 OTXO0b1 $000 700-750 smKH, Dy 130-140
TazonepepaGaTbIBAOIIN 3aBO/I, Bozro-mera- 1500 Ussecrmsxa, XIOpU/HbINA HATPUEBbIii,
Openévor. 1976 HOJIbHAA 5000 2000-3000 | mosomuTsr, > 250

PEHOYPT, SKUIKOCTD Cy-Py

IIpumevanue. B uncimresne — daxktuueckuii o6beM, B 3HaMeHaTesie — TPOEKTHDII.

Peruonaabno passutble Bepelickue cAaboOMPOHHU-
LIaeMble OTAOXKEHHs 06ecCledyHBaloT YCAOBHs 3aTpyl-
HEHHOTO BOZ00OMeHa B BOJJOHOCHOM KOMIIAEKCe cpeji-
Hero KapboHa-BepXHero ZieBOHa — OCHOBHOM KOAAEK-
Tope Ha 3HauuTeAbHOH uactu Boctouno-Pycckoro
apTe3HaHCKOro HaccenHa.

B toro-Bocrounoii wactu 6acceiina on sareraer
Ha OOABIIUX 'AyOHHAX M B 30HY 3aMeJAEHHOTO BOZO-
06MeHa BOBAEKAETCS MEPMCKO-KaMEHHOYTOABHBIH BO-
ZIOHOCHDBIH KOMITAEKC, TIEPEKPDBITHIM MOIIHOH COAEHOC-
HOH BOZIOYTIOPHOH TOAIIEH MepMH. DTOT e KOMIIAEKC
SIBASIETCSI OCHOBHBIM JIASl TIOUCKOB TIAACTOB-KOAAEKTO-
pos B [lpeayparbckom mnporube u mpuaeraromeit
K HEMy 4acTH TIAAT(OPMBI.

Apresnanckue 6acceiinbl, 3aHUMAIONIHE POCCHI-
ckyto qacTb CKM(]CKOH MAHTDI, TaKzke GAAroIpHATHDI
A 3aXOPOHEHHsl KMAKHX TOKCHYHBIX CTOKOB. Ilo-
TEeHUHAAbHbIE KOAAEKTOPbI — OTAO2KEHHsI ITaAeOreHa,
MeAa U I0PBDI.

ZlAst coszanust MOAMIOHOB 3aXOPOHEHHS! AKHIKHX
TIPOMBIIIAEHHBIX CTOKOB Ha TEPPUTOPHH €BPOIEHCKON
gactu Poccuu mpoBesieHbI THAPOTEOAOTHYECKHE HCC-
Aeaosanus Ha 11 ywactkax. Dxcnayatupyrores nsirb
TIOAUTOHOB ToA3eMHoOro 3axopoHenust (Taba. 4.11).

B kauecTse npumepa paccMoTpum zaHHbIE 06 9K-
CIIAyaTalMH OMbITHO-IPOMBIIIAEHHOTO TIOAUTOHA T0Z -
3eMHOTO 3aXOPOHEHHS KMAKHX PaZHOaKTHBHBIX OTXO-
aos uacturyta HHMMAP. Tloauron 6bin cosaan
B 1966 r. u npuypouen x Bsarcko-Kamckomy apresu-
aHCKoMy GacceHHy.

[To pesyabratam reororo-passegounbix pabor,
BKAIo"atomux 6ypenue 26 CKBazKMH U KOMIIAEKC Teo-

Ton I. Esponelickas uacnip

(PUBHYECKHX H OMbITHO-(DMABTPALIHOHHbIX HCCAE0Ba-
HUH, B KayecTBe IePCHEKTHBHbIX ObIAH BbIGpaHbI
6amkupcko-okckuit (IV) u acuonoasuckuit (I111) so-
JIOHOCHbIE KOMIIAeKChl Kapbona. Bogosmeraromue
HOpOﬂ,bI r[peﬂ,CTaB}\eHbI KaBepHOBHbIMI/I H TpeLgI/IHOBa-
ThiMH usBecTHsKamu H goiomutamu (IV), mecyanu-
kamu u areBporutamu (III) (Taba. 4.12).

Boaonocubie kommiaekchl npuypodeHbl K 30HE
BecbMa 3aTPYyZHEHHOTrO BOJ006MEHa CO CKOPOCTSMH
€CTECTBEHHOIO /IBHKEHMsI TOJ3EMHbIX BOJ MeHee
0,1 m/roa, MuHepaiusalus XAOPHAHBIX HATPHEBbIX
Bog 220-240 r/A. Bozgonocubiii xommaexc IV me-
PEKPBIT PETMOHAABHBIM BEPEHCKUM BOOYTIOPHBIM IO~
pu3oHTOM MotHOCcTbio 45-64 M, Bbiute 3areraioT 6y-
(epHbIe BOJOHOCHDbIE KOMIIAEKChI: CPe/IHe~ U BepXHe-
KaMEHHOYTOAbHBIH U IEPMCKHH.

Tabauua 4.12

O6061mennpie xapaKTepHUCTHKH
naacroB-koarekropos noaurona HUHAP [50]

Kommiexce
Xapakrepucrnka ACHOIOJIAH- | GAIIKIPCKO-
cxmit (IT1) | oxckmii (IV)

WnTepsan ray6uH, M 1410-1467 1138-1194
MorHocTb, M 48-83 303-331
IddexTuBHAST MOMIHOCTD, M 33-72 84-143
[Topucrocts, % 0,4-27 0,2-9,5
Bogonposoaumocts, M2/ ¢yt 13,4-59 4,3-6,9
R T
(yhfgef‘c’;‘j;‘mrjfﬁfﬁ“"TOCT‘” 1,23-7,4 14,5-22
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T\h -

250 0 250 m
—

npesbicura 4000 M npu npornos-
HOM pajHyce KOHILEHTPHUIECKOro
pacrekanus 3a 25 aer — 3000 m.

[lpuaunpr  HecooTBeTcTBHA
OTIbITHO-TIPOMbIIIAEHHBIX ~JIaHHbIX
TIPOrHO3Y ObIAM YCTaHOBAEHBI B pe-
3yAbTaTe JOTMOAHHTEABHOTO aHAAM3a
CTPYKTYPHBIX M AHTOAOTO-(PHAb-
TPALIMOHHBIX XapaKTEPHCTHK IIAAC-
ta-koaektopa. Okasaroch, 9To ero
KPOBAA 06pasyeT Ha y4acTKe BaO-
06pasHOe TOZHATHE, OCb KOTOPOTO
BO3JBIMAETCSI B 3allaz-Ioro-3araz-
HOM HalpaBAGHHH, TPAKTHIECKH
COBITAZIAsl C OCBIO  SI3bIKA~ OTXOZIOB.

|7 2] 2 [47]3

(no B.A.T'paéosnurosy):

Puc. 4.4. Cxema pacnpocmpanenusn caaboMunepaiu306aHHbLX
NPOMBUUICHHBIX CINOKO6 6 NJACINE-KOJICKMOope 3a 7 Jiem onotm-
HO-NPOMBIULICHHOU dEcnayamayuu noauzona HHHAP

11— CKBaskmHa, 2 — U30JIMHIN KPOBJN BOJIOHOCHOTI'O TOPU30OHTA; 3 — 1mio-
uiajib pacrpocrpaHenmst npoMbIIJIEHHbIX CTOROB

Co CTPYKTYypHBIM NAQHOM
COBMAZlaeT H AHTOAOTO-(DHABTpA-
IIHOHHAs 30HAABHOCTb ACHOIO-
ASIHCKOTO TOPH30HTA, 3aKAKOYAIO-
Iasicsi B YBEAMYEHHH pa3MepoB
06AOMOYHOrO MaTepuaia M Ipo-
HlflgaEMOCTI/I B 30HaX, THI‘OTGEOLQPIX

K OCH IIOJHATHA, II0 CPABHEHHIO

Bozaonocubiii ropusont Il nepexppisaerca caa-
60IPOHUIIAEMBIMU TAHHHCTO-KapOOHATHBIMU [0POZa-
MH OKCKO-SICHOTIOASTHCKOTO BO3pacTa, a II0ZICTHAAETCS
TIAOTHBIMHM TAMHHCTBIMH H3BECTHAKAMM TypPHEHCKOro
apyca momuocTbio 30-40 M.

Ha saxopouenue HarpaBAsiioTCst 0AroTOBAEHHbIE
paZIMOaKTUBHbIE CTOKM HH3KOrO YPOBHsI aKTHBHOCTH,
MHHEepaAM3aLysi CTOYHbIX Bog a0 3 r/A. Harneranue
nposozgurock ¢ 1966 no 1973 rr. B ropuzonr IlI,
¢ 1973 r. 7o HacTosLero BpeMeHH IKCIIAYaTHPYETCs
kommaexc [V. O6bembr HarHeTaHust B MepBbIH TOpH-
souT coctasuan 244-340 M3 /cyr, Bo BrOpoi —
320-960 m3/cyr, naBrenue Harneranus o 5 MITa.

['Ipu npoBesenun nabarosenuil B npolecce Olbl-
THO-TIPOMBIIIIAEHHOTO HAarHETaHUs NPOMCTOKOB B IO-
pusont I 6pir0 sagurcuposano peskoe otkronenue
KOHTYpa HX PacrpoCTPAHEHHs! OT KOHLIEHTPHYECKOTO,
TIPE/IIOAATABITErocs TIPH TIePBOHAYAABHOM MPOTHO3E.
OrTxoap! PacTIPOCTPaHSAAKCh B TIAACTE “‘SIBbIKOM , BBITS-
HyTbIM B 10r0-3anazHoM Harpasaenun (puc. 4.4). Cko-
POCTb PACIIPOCTPAHEHHsl SI3bIKa  CYIIECTBEHHO IIpe-
BbIIlIaAa IPOTHOBHYIO CKOPOCTb H30METPUIECKOTO pa-
auarbHoro pacrekanusi. Jlauna “sspika” B 1971 r.
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c ero kpbiabamu. O6a ykasaHHbIX
(aKTOpa 06YCAOBHAU TIPEUMYILECTBEHHOE PACIIPOCT-
paHeHne 60Aee AETKHX, YeM IIAACTOBblE BOZbI, OTXO-
20B, “BcriabBalomUX B HANpaBAEHMM BOCCTaHHUsl
KPOBAHM IAACTa 0 30HE TIOBbIIIEHHOH TTPOHHUIIAEMOC-
. Bo usbexkanne zaibHelilero AOKaAbHOro pacri-
POCTPaHEHHs “s3bIKAa  OTXOJOB HAarHeTaHHeE GBIAO Ie-
peHeceHO B BOJOHOCHbIH kommaeke [V, He umerormuit
Ha y4acTKe CTPYKTYPHbIX H AMTOAOTO-(PHAbTPALIHOH-
HbIX ocioxHenuid. Habaogenus 3a pacrpocrpane-
HHEM OTXO0Z0B B KoMmaekce [V, nposezennbie B mo-
caeayromue 18 ret, nokasaru, uto B HeM cxema pac-
HpoCcTpaHeHusi GAM3KA K KOHLIEHTPHYECKOH M CKO-
POCTb COOTBETCTBYET IIPOTHO3HOM.

[ IpuBesennbiit mpuMep SKCIAyaTaLMM OMBITHOIO
u ocuosHoro noaurona HHUHMAP mnoarsepaaaer,
4TO BKOAOTHYECKasi GEe30MacHOCTb IIOAMTOHA Kak
PA3HOBH/IHOCTH MIPUPOHO-TEXHOTEHHOH [€O0CHCTEMBI,
B3aUMO/IEUCTBYIOIIEN C T€OAOTHYECKOU CPEJIOH, 3aBHU-
CHT OT T'e0AOTO-TH/POTEOAOTHYECKHX YCAOBHH yYacTKa
HeJp, TIIATEABHOCTH HM3YYEHHs OCOGEHHOCTEH €ro
CTPOEHHsT; TOATBEP?K/IAET BO3MOKHOCTD YIIPABAEHHS
MPOLIECCOM 3aXOPOHEHHsI C 1IEAbI0 06ecredeHHs] KO-
AOTHYECKON G€30MacHOCTH.

9kozeonoeus. Poccuu
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