TVIAPOFEOI\OFM}I
CCC P






MHUHHUCTEPCTBO T'EOJIOTHH CCCP
]

BCECOIO3HbIM HAYYHO-UCCJIEJOBATEJIbCKHM HHCTUTYT
TUAPOTEOJIOTHH U WH)XXEHEPHOH TI'EOJIOTHH

[MAPOTEONOTUA
CCCP

TNAPOTrEOJIOTHYECKHUE
Y UH)XEHEPHO-TEOJIOTUYECKHE'
3AKOHOMEPHOCTH

CBOOHBIF TOM B ITSITH BBIITYCKAX
C ATJIACOM KAPT

[ ]
TJJABHBIYI PEJAKTOP

A. B. CHIOPEHKO

3AMECTHUTEJH [VIJABHOTO PEHAKTGPA:
H. B POTOBCKAJ, H. 1. TOJICTUXHH, B M ®OMHH

U3AATEJBCTBO «<-HEJJPA» MOCKBA, 1973



MHUHUCTEPCTBO T'EOJIOTHUH CCCP
n

BCECOIO3HbI HAYYHO-UCCJIENOBATEJIBCKUM UHCTUTYT
TUJAPOTEOJIOTHMHU U WH)XEHEPHOW TEOJIOTHUH

NAPOTEONOTA
CCCP

Beimyck 4

BJIMAHHUE TTIPOU3BOACTBEHHON
OEATEJIDHOCTHU YEJIOBEKA
HA THUAPOTEOJIOTMYECKHUE
U WH)XKEHEPHO-TEOJIOTHYECKHUE YCJIOBUS

PEOAKTOP

H. B. TAPMOHOB

3AMECTHUTEJAD PEJLAKTOPA
A. 1 E®HMOB

W3OATEJIBCTBO «<HEAPA» MOCKBA, 1973



YK 551.49(47 +57)

Tuaporeosornna CCCP CBoxaublit TOM B NATH Bhinyckax Bhn 4 BjdsnHe NPoM3BOACTBEHHOR AeATENb-
HOCTH 4YeJOBEKA Ha THADOTEOJIOTHYECKHE H HHXKEHeDHO reoJOrHyecKHe ycaorua M, «Heapas, 1973,
280 ¢ (BCETMHTEOQ)

B KHHre paccMaTPHBaeTcsl BJMSHHE NPOH3BOACTBEHHOH AeATENbHOCTH 4YeJjoBeKa Ha rHApPOTeOJIoTH-
9ecKHe M HHXKEHEPHO FeOJIOTHYeCKHe YCJIOBHS OCBEllaloTCA NOAOKEHHs1 OXPaHbl NPHPOAH, NOKa3ambl
HanpaB/leHHA BAHSHHA BOMA03aGOPDOB NOA3EMHBIX BOA Ha NPHPOAHBIC YCJOBHS H H3MeHEHHs FALPOTEoJo-
THUECKHX YCJOBHE (oGpasoBaHHe AempecCHOMHBIX BODOHOK, H3MEHEHHE KauecTBa NOJ3eMHBIX BOA H T A ).

PaccMoTpeHbl HEKOTODhle BOMPOCH! NPOTHO3a OCelaHHs1 3eMHON NOBEDXHOCTH H Meroihbl pacue-
TOB OCeflaHHsl, BJHSHHE BOJOOTJHBA H3 FOPHLIX BHIPAGOTOK, BJIHSIHHE OCYUIEHHs IIaXTHLIX NOJel MecTo-
POMKIAEHHH HA THAPOreoJIOTHUECKHe H HHXCHEDHO Te0/IOTHUSCKHE YC/0BHS, ONMCAHLI MPOLeCthl, HPOH(XO
JqllHe Ha Oeperax BOJOXPaWH/HIL 2 TAKXKe BIHsAHHE METHOPaUHH 3eMerb

JaeTcsi oneska H OCHOBHEle NOJIOKEHHS METOAHKH UpPOBeldeHHS KOMNJAeKCa WeDONpPHATHE, NpH
3BAHHBIX YBJAXHAThL IOUBY, yjavdlIaTh €¢ KAuecTBO HEe AONyCKaTb 3aCOJIEHHS 3€MeNb H Ip

PacCMOTpPeHO BJIMSIHHE XO3fIiCTSEHHOrO OCBOCHHS TEPPHTOPHM C MHOFOAETHEMEDPsABIMH INOPOMLavH

O6paieHo cepbe3H0€ BHHMaHHe HA OXPaHy NOBEPXHOCTHoIX M MOA3EMHEIX BOJA OT 3arpsi3HEehhsd

Kuura paccuHTaHa Ha THAPOreoAOroB, I'eoJsOroB, CHELHANHCTOB MO HHXKEHePHOil reosIolyH MCIHO
PATOPOB H T

TaGaun — 42, unmocTpauHil — 82 CHHCOK JuTeparyphl — 179 wasBaumil

Hydrogeology of the U, S. S. R. Summary volume In flve parts Part 4 The influence of the indu-
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The influence of the industrial human actlvities on the hydrogeological and engineering geological
conditions Is considered 1n the book The main aspects of the conservatlon of the environment are presented

The effect of the water intakes on the enviromment and the change of the hydrogeological conditlons
are given Some aspects of the forecasting of the surface subsidence and the methods of the calculation of
the subsldence the effect of the water removing (drainilng) from mne openings on the hydrogeological and
engimeering-geoiogical conditions are considered the processes that take place on the banks of the water
reservolrs and also in the reclamation of lands are descrlbed

The particular attention Is paid to the conservation of the surface water and groundwater from the
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NPEAUCJIOBHE

Becnoii 1918 r. B 06cranoBke rpax/1ancKol BOHHb ¥ XO3AHCTBEHHOH pPas-
pyxu B. H. Jlenunbiv GblLT TIONIMCAH A€KPeT, OPABIIHA MOA 3alUTy BOAH H
Jleca, XXHBOTHBIH MHD M MHHepaJbHble GOraTcrBa rteppuropuu Poccun. [e-
Kper 06s13bIBasl 6epexHO U Pa3yMHO OTHOCHTBCA K PUPOAE U coGa0aTsL Ha-
YYHO-TeXHHYECKHE NIpABHJA NPH SKCIUIyaTalHH OPHPOAHLIX PeCypPCOB.

Otu muican B. H. Jlennna oueHn COBpEMERHH, TaK Kak B CBA3H C OTPOM-
HBIM POCTOM INPOMBIILJIEHHOrO TIPOH3BOACTBA B CTpaHe, PA3BHTHEM DOPOAOB
H HX 6J1aroycTpolicTBoM, HHTEHCHDHKAIHENH CENLCKOro XO3fHCTBA U T. I, BJAHA-
HHe YeJIOBEKA Ha NPHUPOAY CTAHOBUTCH MOILHLIM (AKTOPOM, BLILIBAOILHM
CYUIECTBEHHbIE H3MEHOHUS eCTECTBCHHBIX NMPUPOAHBIX yCJAOBUH HA OGIIMPHBIX
TCPDUTOPHUSX.

Hnen JlennHa o6 oxpame okpyKalolleid Cpeanl H DANMOHANBHOM HC-
MOJIb30BAHUY NPHPOAHAIX OOraTCTB HAULTH MOJHOE OTDAXKEHHE B IOJIHTHKE
Hawe# ITapTuu u Ipasurenncraa.

B otuernom mokaafe LIK KIICC, caenaumnmom na XXIV cnesge KIICC
[enepanabubiM cekperapem LK KITCC JI. M. BpexnesniM, ckaszano:

«IIpuHnMas Mepul AJs yCKOpeHHs HAaY4YHO-TEXHHUECKOTO rporpecca, He-
00XOAHMO cAeJaTth Bce, 4ToObl OH COYETANCH '€ XO3AHCKHM OTHOIIEGHHEM
K TIPHPOLHLIM pecypcaM, He CJIYXKHJ HCTOYHHKOM ONACHOrO 3arpsi3HeHHS
BO3JyXa H BOXbl, HMcTOEHHS 3eMJaH. ITapTus moBblmaer TPeGOBATEJBHOCTD
K [VIAHOBBIM, XO3fHCTBEHHBIM OpraHaM M NPOEKTHLIM OpraHHu3alHsiM, KO
BCEM HAlHM KagpaM 3a Aes1o MPOEKTHPOBAHUS W CTPOHTENbCTBA HOBBIX H
yJAyullieHust paGoTHl AeHCTBYIOLIHX NPEeANPHATHH NMOA yrjOM 3peHHs OXpaHul
npupoisl. He TOAbKO MBI, HO H MOCJHEAYIOIIHE MHOKOISHHS NOMKHbI UMETh
BO3MOXHOCTb MOJIb30BAThCH BCeMH (iaraMH, KOTopblie Jder [peKpacHast
npupoga Hawmeld Poxuubl. . .»

3a mocaenuue roan Bepxosubim CoBerom CCCP Gnuti OPHHSTBI 3aKO-
Hbl 1o oxpaue npHpPoAbl: «OCHOBLI 3eMeJILHOrO 3aKOHOAATeabcTBA (0032
CCP un cowosnbix pecnybiauk», «OcHoBul 3akonoZartenbcrBa Cowsza CCP u
COIO3HBIX pecHyG6JaHK 0 3ApaBOOXpPaHeHHH», «OCHOBBLI BOJHOTO 3aKOHOAATeNb-
crea Cowosa CCP u coo3HbIX pecnyGJHK».

HK KIICC u CopeTckHM NpPABHTEIbCTBOM ObIM NPHHATHI TIOCTAHOBJIE-
HHS, HaNpaBJeHHbIE HA 03X0POBJEHHE OKPYXalolllel cpeabl H HA yJydlleHHe
HCHOJb30BAaHH TPHPOIHEIX PecypCos.

B 1972 r. cocrosaach uerBepras ceccusi Bepxosworo Cosera CCCP
BOCbMOTO CO3biBa, Ha KOTOPOH BCeCTOPOHHE OblT paccmorpeH Bompoc «O Me-
pax mo JdajbHefiileMy YJyUIIEHHIO OXPaHbl MPHPOALI H PANHOHAJLHOMY HC-
N0Jb30BAHUIO IIPUPOAKEIX pecypcos». B nocranmoBnennn BepxoBroro Cosera
CCCP mapsaay ¢ IpyrdaMu BonpocaMy IpelyCMAaTpPHBAETCs BONPOC O Paclliu-
DEHHH Hay4YHN-HCCJAENOBATeTbCKHX PaboT mo HauGosee BaXKHLIM npoGieMaM
OXpaHbl NPHPOAH U PANHOHAJbHOMY HCIOJL30BAHHIO PECYPCOB.



8 NPEJHCJIOBHE

Bonpoc o BIusiHuM YesoBeKa Ha NPHPOAY BOJHYET MHOTHX HOCAERO0Ba-
Teqieir. On paccMarpusaics B TpyAax B. M. Bepuanckoro, A. E. depcmana,
A. TL. MNasnosa, ®@. I1. Casapenckoro, I'. H. Kamenckoro, B. A. ITpuxsion-
CKOro. B Hacrosiiee BpeMs 3T0 yueHHe Pa3BHBAETCH NOJ BJAHAHHEM TPYAOB
A. TI. Bunorpagosa, W. T1. TepacumoBa, A. B. Cupopenxo, B. A. Kosnw,
E. M. Cepreesa, @. B. Korosa, H. B. [Tonosa u xp.

Axanemux A. B. Cunopesko B pabore, onyGamkosannoii 8 1967 r., npo-
aHAJIU3MPOBAB BIHAHHE YeJ0BEKa Ha MPHUTOBEPXHOCTHYIO YacTh 3€MJH, pe-
KOMEHJ0BaJ Pa3BHBATb THADOrEOJOTHYECKHE H HHIKEHEPHO-TEOJOrHICCKHE
HCCIeMOBAHHS AN H3YUeHHs W3MeHEHHH, NDOHCXOAALMX B NOpHpOAE MOJ
BJAHAHHEM NeATENbHOCTH YeJOBEKA.

B muororoMHoi monorpaduwn «luaporeosmorugs CCCP» mogsemeH #TOr
PErHOHANBHOMY H3YUYEHHIO THAPOTeONIOTHUECKHX H OTYACTH HHMKEHEDHO-reo-
JIOTHYECKHX yca0BHH 1o Bcelt Teppuropus CCCP. BuisicHeHB 0cHOBHBIE 3a-
KOHOMEPHOCTH DAacupocTpaHeHHs W (POPMUPOBAHHA HON3IEMHHIX BOA, 4 TaK-
XK€ 0XapakTePH30BAHBI HX DPECypchl H yCJAOBHS Mcnoab3osanua. OnHako Bo-
NPOC O BAHSIHUM JEATeNbHOCTH WeJIOBEUecKoro olllecTBa HA H3MEHeHHe [HI-
POreosIONHYeCKHX YcJ0BUH B PeMMOHaNLHBIX ToMax «I'maporeosmoruas CCCP»
OCBELeH MaJeK0 He AOCTaToYHO. MeXAy TeM, KaK yxe OTMEYaJioch BHILIE
OH ABJACTCA HCKJJIOUYHTEJbHO BAazKHBLIM. H03TOMy B aammoﬁ pa60Te, ABJAIO-
wmedica 4 BuITyckoM cBoaHoro toMa MoHorpaduu «I'maporeoaoruss CCCPs,
APelyCMATPHUBAETCA NeTAJbHOE DAaCcGMOTPEHHE 3TOro mnoJoXKeHus. B  wHei
CYLIHOCThL BJHSHHA TIPOM3BOJACTBEHHOH AEATENLHOCTH Ye/NOBEKAa Ha THAPO-
TeOJIOTHYeCKHe U HHXKEHEPHO-TeOJOTHYECKHe YCJIOBHS paccMoTpeHa Ha HpH-
Mepax KPyNHBIX OOBEKTOB Pa3jHYHONO BHAA CTPOMTENbCTBA. [IpHYeM, Kak H
B Monorpaduu «I'uaporeosorus CCCP», ocHOBHOe BHUMaHHe yHXeJeHO BO-
npocaM ruAPOTe0JOrHH.

Pabdora cocrour U3 cemMu raaB. B nepBoil, BBOZHOU T/JaBe OCBEHlAlOTCs
OCHOBHBIE I10JI0XKEHHUSI OXpaHbl IIPUPOIHL.

Bo BTopo#l riaBe MOKazaHel OCHOBHBIE HANPAaBJCHUS BJHAHHUST BOJ03a-
00pOB MOR3EMHBLIX BOA HA NPHPOJHBIE YCIAOBUSA NPHIEralomiux K HAM TEpPpH-
TopHA. B 37T0# riaBe paccMOTPEHBl TaKKe HEKOTOPhIe BOMPOCH NMPOrHo3a oce-
JaHHs 3eMHO MOBEPXHOCTH H METOAbl PAcuera ero.

B tpeTthell riaBe oTpaKeHO BAHAHHE BOAOOTAHBA H3 ropHHIX BbIPAsO-
TOK M JAPEHAXKHBIX YCTPOHCTB Ha THAPOrs0JOrpyeckue ycaosus. Ha ocuose
0006NIEHHsT ONbiTa 3KCIHJNVATANHH psiga MeCTOPOXKAeHHH, XapaKkTepH3yIo-
IAXCHA CA0KHBIMHM THAPOreoJOTHUSCKHMH yCIOBHUSIMH, MOKAa3aHO HX OIPOM-
HOe BJHSIHME HA THAPOTEOJOTHYECKHE YCJIOBHS OKDYXKAIOUeH TeppPUTOPHH
OrMmeuaercs, YTO NPHMEHEHHE MOICJIHPOBAHHA HA CETOUHHIX MalUIHHAX ABJSA-
€Tcsi BecbMa IEepPCIEeKTHBHBIM AJS THAPOTEOJOrHYECKHX NPONHO30B KaK Ha
CTagUH Pa3BeJKH MECTOPOXKAEHMH, TaK M B yCJIOBHSX HX Da3pabOTKH, NP
HAJIUYHH COOTBETCTBYIONEH H3YYeHHOCTH MECTODOXKIEHHH ¥ TIPH/IETAIOMIHMN
K HMM pailoHoB., F3MeHeHHe rHAPOTSONOTHYECKHX H HHKEHEPHO-TeOJIOTHYe-
CKMX yCJAOBHA B pafOHe Pa3pabaTHBAEMBIX KPYNHHX H IJyOcKosamerawo-
IHX MECTOPOKACHHH NMOJE3HBIX HCKOMAaeMbiX HOCHT DErHOHAJbHBIA Xapaxkrep
4 3aTpanuBaerT HHTEPecH BOAOCHAOXEHHT, CeJIbCKOrO XO3fHCTBA H CTPOH-
TenbcTBa. [IpOrHO3bl THAPOreOJIOMHYSCKHX YCIOBHHA IS TAKUX MECTPOPOXKAe-
HHUH FOJIXKHE GbITh KOMIIJIEKCHBIMHU. B HHX IOJDKHO YYHTHIBATLCA H KayeCTBO
oTOHpPaeMbIX BO1, TaK KaK NPH OCBOSHHH ruy0oKko3ajieralominx MecTopoxnie-
HUil OGHIYHO OTKAYMBAIOTCH BOAHI ¢ MOBHIIEHHOH MHHepaJu3anued. C6poc ra-
KMX BOJA B [IOBEPXHOCTHbIE BOROEMBl H ROMOTOKH MPHBOAHT K WX 3arps3He-
HHIO.

Xapaktep ¥ MacumiraGbl BAHAHHA BOJOXDAHHJIMILA HA THAPOTreOJOTHYE-
CKHe 1§ HHMKEHEDHO-TeOJOTHYeCKHe YC/IOBHS MPUJIEraiolluX TeppUTOPHA 3a-
BHCAT OT PasMepa BOAOXPaHMAHINA (BHCOTA HANOPA, MIOManb, 00BeM), reo-
JOTHUECKOTO CTPOeHHs ero GeperoB, PeXXHMa 3KCMUyaTamMH H KJIuMaTHYe-
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CKHX yCa0BHH. BomoxpaHmauila H3MeHAIOT PEXKHM NOA3EMHBIX BOH NPHJE-
ralomuXx TeppUTOPHH, BHI3LIBAS NOANOD X NOATONJIEHHE, 3a(oJauMBaHHe H
BTOpHYHOe 3acoense. OHN OKa3HBAlOT BJHSHHE Ha nepepaGoTKy Geperos
BOJIOXPAHHJHILA, BbI3biBast OOBalbl M ONOJ3HH. DTH BONPOCH DACCMOTpe-
HH B 4eTBepTO# rjaBe pabOTH Ha MpHMEpe TPEX KDPYNHBLIX BOZOXDPAHHJIHIL:
Kyii6pimesckoro Ha Boare, Kaxosckoro na JHenmpe u HoBocu6upckoro
pa O6u.

Cospanue KpynHBIX BOAOXDAHHJIHIL B HAlleHd CTpaHe MPOMCXONHT B KO-
JoccasbHbIx Macmta6ax. B Hacrosilee BpeMst B KackaAsl BOXOXPAHHJIHIL
npeBpalleHbl TakHe pekH, Kak Boxra, Kama # luenp. Kpynusle Bogoxpanu-
jauma co3fans Ha ony, Hpreime, O6u, Anrape u apyrux pekax. B Sam-
J)KafllHe roas IJONLaAb BOXOXPAHHUJHIL IPEBLICHT IJIOULAAb BOJHOTO 3ep-
KaJa eCTeCTBEHHBIX NPECHOBOAHHX BOJOEMOB.

ITponeccnl, npoxcxoasALUIHe Ha OTPOMHBIX HPOCTPAHCTBAX G€peroB BOXO-
XpaHHJHLL, 3aTPArHBaOT HHTEpPechl PA3JHYHBLIX OTPac/aeldl HAPOAHOTO XO3H-
CTBA M MHOrMX MUJIJIHOHOB XKHreJel NpHOGpexknBIX paiionos. [Tosromy usy-
yeHHe NPOLECCOB, MPOHCXOAAINX HAa 6eperaX BONOXDAHHJHUIL, M HX IPOr-
HO3 HMEIOT GO0Jbllioe HADOAHOXO3HCTBEHHOE 3HAYEHHE.

B naroill raaBe paccMaTpHBaeTcs BJHAHHE MeJHOpAanHH 3eMesb Ha pe-
JKHM TOA3eMHLIX BoA. B cB93u ¢ BHIDOJHEHHEM 3aXaqH IOJAYHEHHS BbICOKHX
H yCTOHYHBBIX YPOXKAEB CEJbCKOXO3SAHCTBEHHbIX KyJAbTyp MJIOUIaAb OpOIIAE-
MBIX H OCylIaeMbiX 3eMejdb B AOCACHAHHC TOAbl 3HAYUHTEIbHO YBEIHUHIACH.
Bouabuine paGoTsl BeAYTCS TaKXKe HO YJAYUUISHHID MeJHOPATHBHOrO COCTOSH-
HHSl paHee OCBOGHHLIX TePpHTOPHHA. DTH PaGOTHl CONMPOBOXKAJIOTCHA NMPOBEIE-
HHeM KOMILIEKCa MepONDHATHI, MPH3BAHHLIX HE TOJBKO YBJAXHATH MNOYBY,
HO M YJy4UlaTh €€ Ka4ecTBO, He JOMNYCKas 3aCOJIeHHA 3eMellb.

B pafote maercsi oueHKa X OCHOBHBIE MNOJIOKEHHS MeTOLHUKH MNpoBeje-
HH OTMeueHHHLIX MepompusaTHi. B KauectBe nmpHMepa XapaKTEDHCTHKH pe-
FHOHAJbHBIY H3MEHEHHI THAPOreoJOrHYecKHX H HHXKeHEepHO-reOJONHYeCcKHX
YCJAOBHil 101 BJHSHHEM MeJHODAUHH DAaccMOTPEHbI KDYNHbe MEIHOPATHB-
Hule cucreMul [omomno# crenu, Kypa-ApakCHHCKOH HH3MEeHHOCTH M Begopyc-
ckoro [lomecns.

OmnHof U3 cepbe3HeRUX npobaeM COBPeMEHHOCTH ABJSCTCS oXpaHa mo-
BEDXHOCTHBIX H MOA3EMHBIX BOJ OT 3arpsA3HEHHs, MaciuTadHl KOTOPOro B CBS-
3H C POCTOM XO3fHCTBEHHO-OBITOBHIX H MDPOMBIUIEHHBIX OTAOMOB, HAKaIJIH-
BAION[UXCS B pe3y/bTaTe NPOM3BOACTBEHHON AEATENbHOCTH Y€JOBEKa, Hempe-
PBLIBHO BO3pAacTaloT.

BosaedicrBue ueqoBeKa Ha TrHApoC(epy CTANO HACTONBKO OLIYTHMBIM,
YTO COCTOSHHE IMIpocdepsl, 0COGEHHO NMOBEPXHOCTHBLIX BOJA, Hayajdo H3Me-
HATbCA B WIHPOKHX Macurabax. TTosmoMy BO3HHKJIA 3ajadya AETAJBHONO H3Y-
YeHHUs IPOHECCOB 3arPs3HeHAs NON3eMHBbIX BOA. DTH BONPOCHI DACCMOTpe-
HHl B Ilectoll raase. M3 MAODOUHCIACHHBIX CJIyYaeB 3arpfi3sHeHH NOA3EMHBIX
BOJ PACCMOTDPEHO JHUIb HeCKOoJbKo HanGoJsee M3YUEHHBIX 00BEKTOB 3arpss-
HEHHS.

MMocnennsist, cefibMasa rjaaBa paGoThl MOCBSALIEHA ONHCAHHIO BJIHAHHSA
OCBOEHHSI TEPPHTOPHH C MHOTOJCTHEMEP3JIbIMH NOPOJAaMM HA THADOTeOJOrH-
yecKHe M HHMXKEHepHO-reoJorHuecKde ycloBus. B Hacrosmlee BpeMs 3ra Tep-
pUTOpHsl, OCOGenHO CEBEpPHAs M CEBEPO-BOCTOUHAS €€ uacTd, ellle ¢l1abo oc-
BOGHA, U BJAHSHHE YeJOBEKa NPOABJSAETCH B OrpaHHueHHnX Macmrabax. Of-
HAKo B CBA3M ¢ TeM, 4TO BJAHAHHe YeJOBEKa Ha NpHPOJAHBIE YCIOBHA TEPpH-
TOpHH C MHOTOJETHEMEDP3THIMH NOPOAAMH upe3Bhbluaiino cBOeo6pasHo H Cy-
IIECTBEHHO, a TaKXKe MOTOMY, 4TO B GuMKafuiMe rofnl ee ocBoeHHe OyAer
pa3BUBATLCH B HAPACTAIOUIHX TEMNaX, HEOGXOAUMO yxKe ceHdyac MpUHUMATh
Mephl, 4T0GHl 3TO OCBOeHHe 610 HaHGOIee PAlHOHAbHBIM.

CocraBiaeHue # NOATOTOBKA K HM3[AHHIO HACTOSILENO BLINYCKA BHINOJ-
HeHbl Bcecoio3HbiM HAYYHO-HCCIENLOBATENICKAM HHCTHTYTOM THAPOreOJONHH
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u mHxeHepHod reonorun (BCETHMHTEO). IIns cocTaBiennsi HeKOTOPHIX
paszeoB paGoThl GBLIXM NPHUBJAEUEHD CIENUAJACTHL PSjla HayUYHO-HCCAEAOBa-
TeJIbCKHX W NPOM3BOACTBeHHBIX opranusauui: UBIT AH CCCP, [THHUUC
Tocerposs CCCP, MucmityTa Munepadbiux pecypcor MI' YCCP, Cu6HHH-
sHepreTuky, Pexumuoi sxcnenunun Huxme-BoaxcKoro reoJOrHueckono yi-
paBJIeHHs.

Penkosnernsi TOMa Hajeercs, 4ro JaHHas pabora JacT BO3MOXKHOCTb YH-
TaTeli0 He TONbKO NOJYYHTh TPeACTaBJAeHHe O Xapakrepe H Macmradax
BJMSIHNUS PA3JHUHBIX THIIOB COOPYXKEHHH Ha DMAPOreoJOTHUECKHEe H HHXe-
HEPHO-Te0JOTHYECKAe YCJIOBHUS, HO W MOMOXKET HaiTH HauGosee palHOHAMIb-
Hble TyTH NPefylpeXAeHHsi BPeAHBIX NOCAeACTBHE 3TOM0 BJHSIHHS-



T'arasa I

HEKOTOPBIE MNMOJIO)KEHHUA
MNPOBJIEMbI «<OXPAHA NPHUPOJA bl»

Oxpana npupoAR U palMOHATbHOE HCIOJNbL30BaHHME NPHUPOAHBIX pecyp-
COB B YC/NOBUSAX THFaHTCKOrO POCTa@ TEXHHUKH H HACeJIEHUs BCEN0 3€MHONO
L1apa cTaHOBUTCHA OLHOM U3 BaKHEHIUMX NPOGaeM COBPEMEHHOCTH.

3apauu, cBsg3aHHble ¢ 3TOH NpOGIEMON, Upe3BhYaliHO PAZHOOGPA3HHI.
Hannas pabora nocBslleHa paccCMOTPEHMIO JUIIb YACTH THX 337424 — BJHS-
HHIO TPOM3BOACTBEHHON NeATEABHOCTH UesOBeKa Ha THJPOreoJOrdueckue M
HHXKeHepPHO-IPe0OTHYeCKAe YCI0BHA. DTOT BONPOC TECHO CBH32H ¢ mpobhe-
Mol ofeclledeHns YeJOBeYeCTBa XOpoluell BOJOH, NpoGaeMol, KOTOpast CTOHT
Nepeld HaceneHHeM 3eMJIH KaK OJHA U3 BaKHEHIINX.

Texnoctepa — cpepa AeATeNBHOCTH H XKHM3HM 4YejJoBeka. B 1927 r.
¢pannysckuit yuenblii Jle-Pya, a meckoabko nosguee B. M. Bepuanckuii Bbl-
Jdeauny HOBBIA reoJOrudeckuit 3Tan pasBuTua — Hoochepy. «Hoocdepa ectsb
HOBOe [eO0ONHYeCKOe sBJIeHUe Ha Hallell mjanere. B mell BllepBHIE yeJIOBEK
CTAHOBUTCHA KpYyIHeMllell reoJorndeckofi cumoil. OH MOXeT W JOJ/DKeH nepe-
CTpAMBaTL CBOMM TPYNOM U MBICABIO O6/JIACTh CBOEH IKW3HH, NEPecTpamBaTh
KOpEHHbIM 00pa3oM no CpaBHEHMIO C TeM, u4T0 OHA0 paHbime» (1944).
A. E. ®epcman cdepy BIHAHMS uyelOBEKa Ha NPUPOLY Ha3bIBaa TexHocde-
poi. OH NOBOPHJ, uTO uYe/iOBeuecKas JAesTeNbHOCTb MOMKeT GBITb NpUpaBHe-
Ha K CaMbIM MOTLYYMM [POLECCaM IIPUPOMLHL.

30Hy XKH3HM Halell IJIaHeThl, BKJAIOYAlOHyl0 B ce6s BEPXHIOI YacTh
3eMHOH KOpb! (Jaurocdepy), rugpocdepy W 4acTh .aTMoc@epbl, HA3HBAIOT
Guoctepoit. B nocnenHee Bpems B Guocdepe BHIAEHAIOT €HI€ CaMyl0 Bepx-
HIOI0 4acTh JUTO- U THAPOCOEphl, HUXKHHE CI0U aTMOCHephl, T- €. HEeOCpPeX-
CTBEHHO Cpely KU3HU U JeATeNbHOCTH YeNOBEKa, Ha3blBas ee TexHocdepol,
U autponocdepon. B manuoii pabore ynorpebasercd NnpedMyLIECTBEHHO
nepBoe MOHATHE.

Ha6aonenns nocJdelHdX JeT IOKa3biBAIOT, UTO OAHO M3 IIOJOKEHHH
KJA2CCHUYECKOH TeOJNOTHH — O Ype3BbIYaHHOH 3aMe[JIEHHOCTH TeOJOrHYecKUX
[IPOLECCOB — QKA3HBAETCH CIPABEJIMBLIM TOJALKO LA HEKOTOPHIX H3 HHUX
(manpuMep, MOPCKOe OcaikoHakonaenue). llesblil Ke psax npoueccos, Ta-
KHUX, KaK BOJHAs ¥ BeTPOBas 3PO3HdA, a TakkKe a6pasusi i BblllleSauuBaHUe
IOpoJ, [POTEKAlT OTHOCHTEeNbHO GbicTpo. Ele GuicTpee mposiBageTca CKO-
POCTb NPOLECcCcoB, 00YCAOBIeHHAS ACATCIBbHOCTLIO Ye/OBeKa.

A. B. Cugopenko B ynoMsHyToll Bhlme pabore, paccMarpuBas npodJe-
My BJIHMSHHS YEJOBEUECKON AeATeNbHOCTH Ha re0JOTHYECKHE YCJIOBUA, OTMe-
Yyaja, yTo «Haj STHMH H3MEeHEHHSMH MOJXKHBL 3aAyMaTbCcHd yUYeHBI, K HHUM
IOJKHO GbITh NMPHB/JIEUEHO BHUMaHUE IVIAHHPYIOILHX U PYKOBOAAILMX Opra-
HOB OTpachell HapOAHONO XO3AHCTBA».

XapakrepHoil uepToil BTOPOi NOJOBUHBI XX B. ABJAETCH:

1. TToBBIIIEHHE CKOPOCTH NPHPOIHLIX NPOUECCOB NOJ BJAUAHHEM TEXHO-
rexnoro (akropa.

2. COM3MEepPUMOCTb CKOPOCTH MHOLMX TeO0/OrMYecKMX NponeccoB (BOA-
Has 3po3Ms) C NOCIeACTBUSAMH NEATEJTbHOCTH YETOBEKa: CTPOMTEJbCTBO BO-
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JOXpaHWJHIL, CYMOXOAHBIX M HPPHIallMOHHBIX KaHAJoB, BHeceHHe ymob6pe-
Huii, c6pOC NPOMCTOKOB H T. X.

3. Peskasi ypbanusanus npupoaHOro JanAmadTa 1 BO3ZHUKHOBEHHE HC-
KYCCTBEHHBX JIaHAWAQTOB: PYyIHHYHO-IIAXTHOrO, ¢abpuiHo-3aBOACKOTO,
TEIVIOTEKTPOCTAHIMHA M KacKaJa IVIOTHH, KEeJe3HOAOPOKHBIX Y3710B, a3po-
JApOMOB, GOJBIIHX NOPOAOB.

IMpuunnoi s1oro sBasercs 6ypHHI POCT HAyKH W TeXHHKH H, KaK CIel-
CTBHE, KPalHAs MEPeHACEJIEHHOCTL M Ileperpy3ka OLHHX YYacTKOB IIaHETb
1 CpaBHUTEJIbHAS «HEAOrpys3ka» Apyrux (c1abopas3BuThble CcTPaHbl, NYCTHHH,
HOJAYNyCTHHH, pafiOHB ceBepHOH TaHru).

DopMUPOBAHKE TEXHOTEHHOro JanAlladra XapakTepu3yercss psioM OCo-
b6enmoctell — 3T0 cnenrn(uYecKuil XMMHYECKHH COCTAaB BO3AYUIHONO H BOJ-
Horo OaccefiHa, cBOeO6GpPA3HBI MHUKDPOK/JIHMAT, 1peobpa3oBaHHBIi COCTAB H
CTpoeHHEe NOBEPXHOCTHOTO C10s FOPHBIX [I0POJ, HAPYLIEHHBIH PEXXUM TOI3eM-
HBIX BOJA, MOP(OIOrHUecKHe H3MEHeHHS INOBEPXHOCTH 3eMaH (KpyliHbie Je-
¢dopMaLnui NOBePXHOCTH HAa OTPAGOTAHHBIX MECTOPOKAEHHAX MOJe3HBIX HC-
KollaeMblX, TEPPHKOHHKH H T. IL.).

Ilpeo6Gpa3soBanne TOUYB # TPYHTOBHIX BOJA HAa MeAHOPHDYEMBIX 3eMJsSX
IIPOMCXOIAT OUeHb GBICTPO: Ha 3acoJeHHe U 3a6oJauMBaHUe 3eMejb HeKOTO-
pbIX XJONKOBOJAYeCKHX paHoHOB, U 0COGeHHO paloHOB PUCOCETHHRA, HOCTA-
TOYHO BCENno HeCKOJbKHX JeT.

B ¥Y36ekucrane (Byxapa, Xopeam) u AsepGaiiizkane B pe3ysabTaTe MHO-
NOJIETHHX OpPOLIeHHH CO3AAaNHUCh HOBble II0YBbl Tak Ha3biBaeMble KYJAbTYPHO-
[OJIMBHbIE MJA¥ UPPUTANHOHHBIE MOLIHOCTBIO 10 5—7 M. B Hu30BbiAX p. ChHIp-
napbu (Kasaxckasi CCP) B pesyabTaTe pHcOCesiHHs POU3QUIIO 11peobpaso-
BaHWe CTapblX NOYB H BO3HHKHOBeHHe HOBHIX. M3BecTHbI cayyan MHOrOYH-
C/IEHHOTO BTOPUYHOTO 3aCOJIeHHS IOYB M TIPYHTOBBIX BOJ.

OKcmlyaTalus KPYMHBIX BOJ03a60POB U BOAOOTJIUB H3 TOPHBIX Bblpabo-
TOK B IPOMBILIJEHHLIX y37aX CTPaHB! NOKa3blBaeT, YTO NOHUKEHHE YDOBHS
BO MHOTHX apTe3HaHcKuX OaccelHax IPOHCXOAUT €O ckopocTblo oT 1,0 1o
1,6 m/rox, maowann AenpecCHOHHbIX BOPOHOK JOCTUIAlOT MHOTHX  THICSY
KBaJPATHHX KHJAOMeTpoB (paiionbl CeBepoypaibCKuX OGOKCHTOBBHIX PYyHMHHU-
k0B, Kypckoii MarHuTHOH aHOMAaJauH, 3anagHOro Hou6acca, Bemoosepckoro
MeCTOPOXKIEHHS U AP.).

HHTeHCHBHOE HUCIIONB30BaHHEe [OA3eMHBIX BOH, SBASETCA MPUYUHOA oce-
Nakus 3eMHON moBepxnocTdH. Hanpumep, B Tokuo B cBsi3u ¢ OTKAYKOH NOA-
3eMHBIX BOJ I[IPOM3OIII0 3HAYUTeJbHOE OcelaHuWe IOBEPXHOCTH 3eMJJH Ha
naomany okodo 300 kM2 B oraenbHBIX Mecrax 370#l mIomaAH Haba0AaeTCs
exerofuoe ocexanue a0 18 cm. 3a mepuox okosac 50 ner ocelaHue nOBepx-
goctd mocturdo 3,3 M. B r. Ocaka Ha HekOTOPHIX Y4acTKax 3a Inepuon
c 1935 mo 1960 r. ocenahue mMOBepXHOCTH AOCTATTIO 2,2 M.

BovsiHne BOAOXPaHWIUIL Ha IpHPOAHBIE YCJAOBHA TIPHJAEraloniux TeppH-
TOPUI NPOHCXOLHUT Ype3BrlYaiHo OBICTPO. B pesyabrare 3TOTM0 BJAMAHHL, OYK-
BalbHO, B TeUEHHE HECKOJIbKHX JeT oOpasyeTcss IIOANOP TPYHTOBBIX BOX H
NOATOTIEHHE TEPPUTOPHUH, NpPUIEralHX K BoXOXpaHMAHILy. Paspymaroorcs
Gepera BOMOXPAHWIMIIL, H3MeHSETCS NOYBEHHBIA MOKPOB H PaCTUTENBLHOCTD,
npoucxoiut 3abosayuBaHUe M 3acoJeHHe, M3-3a Yero TepaloTcs GoJblue
IJI0UafH UeHHBIX 3eMeJb.

Eme 6bicTpee pa3BHBaercsi 3arpsA3HEHHE IIOBEPXHOCTHHX H MOA3EMHBIX
BOX HEAOCTaTOYHO OUMIISHHBIMU OBITOBHIMM U IPOMBILJEHHBIMH CTOKaMH
WIH HENPaBUIbHO HCIOJAb3yeMbIMH XHMHUYECKUMH CPEACTBAMH B CEJIBbCKOM
X035 1CTBe.

XossficTBeHHAas AeaTelbHOCTh 0Ka3bIBaeT CyllecTBEHHOe BAUsHNE HA HH-
KeHepHO-TeoJOTHUeCKHe U THAPOTeoJoruyeckue ycloBis B obaacti pacnpo-
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CTPaHEeHHs] MHOTOJETHEMEP3NLX NOPOA. DTO BJAUSHHE NPOSBJASIETCT KakK B H3-
MeHEeHHM TIyOHHBI U HHTEHCHBHOCTH [DOTAWBAHHS MHOTOJETHEMep3JnX MHo-
poA, Tak U B 6oJee ray6okoM NpoMep3aHHH.

Muoroyuciennble IpUMepEl 3THX MHOTOOGPA3HBIX SIBIEHHH 1oApOGHO
aHaJM3HPYIOTCS B NOCHEAYIOLMX rJaBax.

B cBsI3u c OcTpoli HEOGXONUMOCTBIO Pa3syMHOTO HCIOJb30BaHUSI Marte-
pHAJbHHIX Gaar NPHPOAB NOJy4aeT pa3BUTHE HOBASl HayuyHasl AUCHHILIHHA
<OPHPONONONIb30OBAHKE», KOTOpPas He SIBJISETCH CHHOHHMOM <«OXPaHBl IIpH-
poast». «[Ipupoaonosb3oBaHue — 3T0 CHHTETHYecKasl Hayka o6 o6IuX NpHH-
Hunax NpoBelleHHs BCSKOW NDAKTHIECKOH NESTEIbHOCTH, CBf3aHHOM JHOO C
HEIIOCPEACTBEHHEIM HUCIOJB30BAHUEM IIPHPOABL, JIUGO C BO3JEHCTBHEM Ha Hee.
Lenp HaykH — Nnpupoaononb3oBanue 0Gecneunth efiHHbI TOAXON K NpUPOLE
Kak Ko BceoOlleit ocHoBe Tpyaas (Kypamxkosckuii, 1966).

B nacrosimei riaBe fefaercs NONBITKA 060CHOBATb 3T0 HOBOE HAIlpaB-
JeHHe TJIaBHBIM 006pasoM B CBETe BOIPOCOB, CBA3AHHBIX C MOJ3E€MHEIMH BO-
NaMH.

HeobxonuMo paccMOTperh HeKOTOpble acleKThl AesiTeJLHOCTH 4e/0BEKa
Kak ofuwecrBenHoii ¢opmanuu, Bausiolmelr Ha npupoldy. Hacenenne 3emdun
K Hayady Hallel 3pn cocTaBiasio okodao 200 MJH. weaoBek; jgajee OHO BO3-
pacrazo ciaeayolum o6pasom (B MJH. gesoBek): 1800 r.— 906; 1900 r —
1608; 1930 r — 2517; 1968 r.— 3500

[Monarator, yro k 2000 r. Hacemenne Halel IJAHEThl MOCTHTHET 6—
7 mypA. dyenoBek CpeaHHil eXeroAHbIH NpHpOCT B MHTepBase c¢ 1850 mo
1950 r. cocrasasaa 0,8%; za 10-tumerne ¢ 1950 no 1960 r.— 1,6%, as 1960 r.
yxke npesbicua 29%.

Ha ¢one atoro o6mero npounecca u B CCCP, m 332 py6exkoM NOBceMecT-
HO TPOCTEKHUBAETCs HOBBIA HEOOOpATHMBIA npouecc — OypHBIH POCT TOPON-
CKOTO HacCeJIeHHsI, YTO BbI3bIBAET LEJbIH psii #eGaaronpHsTHbIX THILPOTEOs0-
THYECKHX TNOCTEACTBHH: BO3HHUKHOBEHHE OOJBLINX JelPEeCCHOHHLIX BOPOHOK
B CBSI3H C COCPENOTOUEHHBIM MCNONb3OBAHUEM IIOJA3EMHBIX BOJ, 3arpsiaHeHHe
MOJ3eMHBIX BOJ, YBEJIHUEeHHEe MOIIHOCTH Pa3JUYHBIX «aHTPOIOTeHHBIX» OTJIO-
Kenu#t, nebopmanys U oceflaHue NHEBHON NOBEPXHOCTH U T. A.

OnHoBpeMeHHO ¢ POCTOM HaceJeHUsl NOBHIIAETCS IIPOMBILLIEHHOE IIPO-
H3BOJNCTBO ¥ MOObIYA 1I0JIE3HBIX UCKONaeMuix. B npoMblliesHyIo paspaboTky
BOBJIEKAIOTCS Bee OoJlee TMIyGOKHE Henpa H Kaxe MOPCKOe XHO. YBeJHMYHBa-
IOTCST NIyOMHBI CKB@XKHMH, IIaXT, KapbepoB;, NOJEe3Hbe HCKONaeMble yXe No-
GuiBafoTesl ¢ rayGunbl okoao 2000 M, a HedTh U ras U3 cKBaXXUH IIyOHHOM
oxoso 4500 M. HaGmonaercst pocT A06bIYM NOJE3HBIX UCKONAEMbIX OTKPBITHIM
cnoco0oM, 4To KOpeHHHM o0pa3oM H3MeHsleT JaHAmadT, cOKpallaer 3e-
MEJbHBIA (POHI, CTPaHbl U CYHIECTBEHHO BJIHSET Ha THAPOTeoJIOTHYeCKHE yC-
JIOBHSI.

Hama crpana 6orata BOZHBIMH pecypcaMu. PeuHoli ¢TOK pex onpeieas-
ercsi mubpon okoso 4000 kM3 B rox; Tak, rOXOBOH CTOK pPEK COCTABJSET
(3 xm%): Ennces—623, Jlenni—515, Boaru—259, Hduenpa—>52. [lis cono-
CTaBJIEHHS] ykaxeM, uno 06BHeM moabko osepa Daiikanm (23 000 kwm®) pasen
1/, o6beMa Beex IpecHBIX BOJ 3eMJH. Pecypchl NpecHBX NOA3eMHBIX BOX OI-
peaensiiorca pudppamu okono 700—1000 kM3 B nox OnHako BojHblE pecyp-
cHl paclipeleseHnl Becbma HepaBHoMepHo. Bboaee 80% romosoro croka mpH-
xoauTcs Ha Bacceiinbl Cesepsoro JleroButoro u Tuxoro oxeaHOB — paioHOB
Manoo6xurex. Kpome toro, Bo MHorux paitonax CCCP Goaee mnoJo-
BUHB 00beMa FOXOBOrO PEedHOro CTOKa NPHXOAHTCs Ha 2-—3 BEceHHHX Me-
csima. B MaloBOAHbIE TONB CTOK 3HAYHTEJbHO MeHbIIE¢ CpeJHeMHOro-
JIeTHero

Haponuoe x03sificTBO CTpaHbl B CBSI3U C OBICTPBIM PA3BHTHEM IIPOMBILI-
JIEHHOCTH M POCTOM HACE/JEHHS TOPOJOB C KaXKABIM FONOM NpeNbsB/seT Bce
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GoJsbuine TPe6OBAHHS K KOMHYECTBY H KAUECTBY BOJBI, YIOBAETBOPHTL KO-
TOpBHIE B LeJIOM Psie PaHOHOB yiKe ceduac CTAHOBUTCHA TPYLHO.

Tax, B npoMBIIJIEHHO Pa3BHTHIX PAROHAX ¢ HEGOJBUIAM # HepaBHOMED-
HbIM peuHHIM cTokoMm ([HoH6acc, lor Ykpaurs, KpoiM, IOxubi Ypaa, Ka-
3axcraH, pecny6auku Cpenneil A3uu u Ap.) HEXOCTATOK BOABL OULYUlAETCH
yKe cefiuac N0BOJBHO OCTPO.

CymMapHoe mortpefJ/ienie NPecHON BOAB! BceM HAPOAHBIM XO3SHCTBOM
CCCP B 1967—1968 rr. ouennsagocs npumepso B 150—155 km® 8 rox. Us
aToro 06beMa gacTe BO3Bpallaercs 0GpaTHO B BOAOeMHB, a oOKodo 90—
100 xM3® BXOMHT B cOCTaB NPOAYKIHH UIH Ge3BO3BpaTHO Tepsiercsa. Tak, 4a-
npuMep, u3 KaxoBckoro BOXOXpaHUJIUINA €XKerofHble moTepH Ha uabTpa-
LU0 ¥ HcllapeHHe cocrasasor okoao 1,0—1,2 mapa. M3, kosmrexTopHo-Ape-
HaXHasl ceTh WHKEHEepPHO-MeNUOpaTHBHBIX cHcrTeM Ttoibko CeseprHoro Kas-
ka3a, Tamxkukckod CCP n Asep6afinkauckoit CCP c6pachBaer exeromHo
Gomee 1,5 mapa. M3, Ecan mpu6aButh K aTofl nudpe cOpoc KOMIEKTOPHO-Lpe-
HaXHHIX BOX M B JAPYTUX peciiy6auKax, TO IOJYYUTCH OPHEeHTHPOBOUYHHLIN
of’beM BoJ, paBHH 4—5 Mapx. M3 B roj.

PaccmarpuBas npobaemy Boaonorpebienss OoJee auddepeHuupoBaH-
HO, clelyer OTMETHTh, uT0 GbiToBoe BomonorpeGaenme 8 CCCP B 1970—
1971 rr. cocraBasto okomo 35 kM3/cyr. Cpennee Bogonotpebienue B 60Jb-
IIMHCTBE TOPONOB U pPabodyux IOCRJKOB ONneHHUBAaeTcst [HUPPOH OKOJIO
150 Js/cyTkn Ha uYemoBeka, HO B psfe noceakosB Hon6acca, ¥Ypanaa, Kasax-
crana toabko 20 a/cyr. Eme xyxke o6cTOUT Zes10 B psife MyHKToB TypKMeHHH
u Manreimnaka.

3HauHTedbHO GOJbIIYI0 BEJIUYHHY COCTABAAIOT PacXOAB BOAH HA MNpo-
U3BOJICTBEHHbIE 1edH, Tak B 1970—1971 rr. oHM oNpemenstavich OpHEHTHPO-
BouHOH mudpoit 440 kM3fcyTkM, U3 HUX OKoJa0 240 KM3/CyTRM MpUXOLHTCH HA
JOJIO caMOno KPYIIHODG NOTpeGHTesNs — TeltoBhle 3Jjexrtpocraunnus. M3 ko-
JAMyecTBa BOMAB!, HCIOJABL3YeMOR B npousBoncTBe, okogao 40% (r. e. okoJo
180 xm3/cyTku) cocraBasier cBexkas BOAA, T. e. BoAa, 3afmpaeMas U3 Npu-
POMHEIX HCTOYHHMKOB (DPEKH, MOA3eMHble BOAbI).

BeicTpo BO3pacTraioT # mrollagy opowaeMblx zeMeab. K konuny XVIII 8.
3T ILIOLIAgy HA Bcell IJIaHETe COCTABJSIIM BCero JUIIb 8 MJH Ta, K cepe-
nuHe 60-x ronoB XX B. orH Bo3pocau 10 160—170 mun. ra. B namei cTpane
3a roxsl COBETCKOH BJACTH ILTOLIANH OPOIIAeMblX M OCylaeMEIX 3eMellb yBe-
JUUHJILCh TOYTH BTPOe.

O6wui semenbHutli poun CCCP onpenemsercs nuppoit 2227,5 MaH. ra:
CeTbcKOXO3HCTBeHHble yroabsa 3anuMaT 608,1 MuaH. ra, W3 HHUX DamHH
2243 man. ra (ram xe, crp. 304). B 7ot HaM UHOH CTENEHH 34COJEHHbLIC
3eMJIH cocTaBasioT okosio 100 M. ra, 3eMJd TOABePXKEeHHBEe 3PO3HU,— OKO-
J0 600 MJH. Ta.

Oxapaxrepd30BaHHAsi JEsTENbHOCTh UYeJOoBeKa OKa3biBaeTcsd COM3MepH-
MO¥ ¢ HEKOTOPHIMH TeOJIOTHYECKUMH IponeccaMy, 4To NoKasaHo B Taba. 1.

06 ocHOBaX HAYYHOFO NpOTHo3WposaHHs. [I1s co3uaTeJbHOTO BO3jefi-
CTBHSI HA NMPOUCXOASILHE B NPHPOJE NPOIMECcCcH B CBA3H C NPOH3BOACTBEHHOMN
ReATeJLHOCTLIO 4eNOBeKa HeoGXOAMMO IO3HAThb UX HANpaBJeHHOCTb, YMeETb
WX Hay4HO NpelBUJETh, T. €. NPOTHO3UPOBATH.

O6acTh HayYyHODO NPOTHO3a HEIHE SIBJSETCS CYNI@CTBEHHON 4acThio JIO-
6oro McclemoBanus, J0G0H oTpacaud 3HaHud. B paspaforke OCHOB pasand-
HBIX BHJIOB IIPOTHO3HPOBAHMNA Bce GOJbIIee PasBuTHe TIOJAYUaIOT MareMaTH-
yecKHe MeTOAB — MOCTPOeHHe PAasJAuHBIX MoJeJefi Ha MaTeMaTHYeCKHX
NPpUHIOHNAX, & TaKxkKe cOoCTaB/JeHHe KapTt nporHo3sa.

Pa3muuaor nporHo3el — KAHMartHdeckie, reorpabduueckye, reosornye-
ckue (TMPOTHO3 3eMJeTPSICeHHH) THAPOreoJOrMyecKHe, HHKeHepHo-Treo/lorude-
cKHe, THAPOMENTNOpaTHBHEIE U T. X.
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B Hay4HnbIX nporﬂosax MOXHO BBIACJHUTDL TPH HanpaBneHym:

1) HayYyHOrO NpeABHAEHHSA, OTKPHITHS B PA3HYHBIX HAYKax;

2) ecTecTBEHHOTO PA3BHTHS IPHPOJHBIX IIPOLECCOB;

3) B o6aactu pasHooOpasHbIX NOCAEACTBHH, BH3bIBAEMbIX BMEIIAaTeabCT-
BOM ueJ0BeKa B IPUPOAY.

ITepBoe HalpaBJeHHe, B KOTOPOM UYeJ0BEUECTBO AOGWUIOCH OTPOMHBIX
yCIIeX0B, 37ech He paccMaTPHBaercs.

Bo BTOpOM H TpeTbeM HAlpaBJeHHAX Pa3aUyaloT NPOTHO3B! KPaTKO- H
ROATOBpeMeHHbie (Ha TOf, Ha TPU TOAa, Ha IATh, Ha AeCHThb JeT H §oee).

Ta6numa 1

CoH3MepHMOCTh HeKOTOpPHIX MPHPOAHBIX MPOLECCOB C JeATeNbHOCTHIO YeloBeKa

Oxpyxawomas cpeia 06bem JeaTeJbHOCTh YeaoBeKa 06bem

XuMHuYyeckas XuMH3aULHUA CeJb-

AeHynLayud

Hounnii crok pek

[Tepesoc coxe#t atMoc-
¢epHbIMH OCaJIKaMH

334 Mau. T/rom

258 MIH. T;rog

CKOro xo3gficrea

IIpousBoacTBO MHHEpadb-
HBIX yHoOpeuui

IIpou3BOACTBO SINOXHMH-
KaToB

45,9 MaH. T/rOL

0,25 mau. T/roa

CTtok pek Boxonorpebaenne
Ctok pex CCCP 4700 km3rox | 3aGop BoHbl H3 peK 300 km3/roa
Boauass sposus
Bspeweunnlit crok pex 15 «m3 rox Breinoc 1nouB npu pac- 5 km3/ron
3eMHOT'O wiapa (HaHOCHI) namke
IlpoMbiiiJeHHbE  CTOKH 6 xm3/rox
B CCCP (neouumeu-
Hble)*

# 3a nociaepude roim 8 CCCP BBeaeno 60AplIoe KONHYECTBO HOBLIX OUMCTHBIX YCTaHOBOK.

Hayka nporaosupoBanus B OTAEJbHBIX OTPACASX 3HAHHH HCIBITBIBAET
HEKOTOphle 3aTpyAHeHHUs. Tak, 0Kasajdoch, UTO TaKHe OGBIYHBIE SBJAEHMS, KaK
BOJAHOCTb pek, I'Ny6HHA 3ajel'aHHsd YPOBHS T'PYHTOBHIX BOX, 03eD, ABJAIOTCH
He TOJBKO CJIeNCTBHEM Psila 3K30TeHHBIX (DAKTOPOB W MOCHEACTBHE AeATENb-
HOCTH 4YeJIOBeKa, HO M 06YCTIOBAHMBAIOTCS IJAHETAPHBIMH TponeccaMu (Bpa-
mesne 3eMJH, COMHeYHas aKTHUBHOCTb, IMIoGadbHasg MUPKYIAUUs aTMochephl
# ap.). ColHeuyHAss aKTUBHOCTb MMe€eT OCO6YI0 TIOBTOPSEMOCTb  (LHKJAHY-
HOCTb), NPHMepHO Kaxkawie l1 Jer, 4ro BEISHIBAET TAKWe SBJASHUA, KaK IIe-
PHOAWYHOCTE BETPOB H BBICOKHE JIeTHHE TeMIlepaTyphl, 00YC/JI0BAHBAIOILHE
cyxoBen (rombt 1891, 1902, 1935, 1946, 1957 u 1969 Bowiu B McTOpMiO Ha-
LIefl cTpaHbl KaK 3acCyllJjuBhIe),
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HsBecTHa mHMKAMYHOCTH BOXHOCTH pek ¢ putMamu 3, 11 u 33 roaa;
y Bcex B maMatH 1954 r. u 1966 r., xapakrepH3oBaBuidecs pPSAAOM CTH-
XHARHBIX Oe[CTBUH — HaBOMXHEHHUSMU, IBIJIBHBIMH OYPSIMH, 3eMJeTpsice-
HUSIMH.

B o6snacTd MeTeopOJOrHiecKHX IPOTHO30B, Te BJAHSHHe XESTeJbHOCTH
yeJioBeKa ellie He CTOJb BEJHKO, opraHbl I'mapomMercayK6bl moOMIIHCE HeMa-
Jux ycrnexoB. Tax, Bechoii 1969 r. Gulyi IpaBHALHO TIPEACKa3aH HCKJIIOUH-
TeJIBHO BBICOKHI JIeTHHI naBogok Ha pekax CpemxHeill A3uM — NpeANpHHSITHE
MHHHCTEPCTBAMH ¥ BEIOMCTBAMH MEPOIPHUSTHS NOMOIMM H30eXarTb 3HAUH-
TEeJNLHbIA TIOTEPb, KOTOPBE B JI€HEXKHOM BBEIPAXKEHHH OnpelleJaluch CyMMOH
OKOJIO MHJIHapHRa pybJieit.

CitoxkHee 0GCTOUT €710 ¢ LOJTOBPEMEHHBIMYE THAPOTEOJOTHUSCKUMH HPO-
THO3aMH, TaK KaK 000CHOBAHHOCTh IIPONHO3a 3aBHCHT OT EJAOTO KOMINIEKCa
CJIOXKHBIX NIPUPOAHBIX HaKTOPOB: HANPaBJIEHHOCTH HUCTOPHKO-ITe0J0rHYeCKOro
npomnecca (OnyCcKaHHe HJAM BO3ABIMAHHE TEPPUTODHH) M HANPAaBJISHHOCTH
Pa3BHTHS KJHMAaTa TEPPUTOPHH (IIPOMCXOAMT JIH YBJIaKHEHHe HJH, Hao0o-
poT, yCchiXaHHe paccMaTPHBAEMOTO PErHOHA M B CBSI3M ¢ THM IPOUCXOAHT
JU paccosieHHe usH, Hao6opoT, 3acosdeHHe IOYB H DPAA JAPYrHX Mpo-
LeCCoB.

T'unaporeojory oYeHb BaXKHO 3HaTh, YTO ObLIO B HelaJdeKOM IIPOLIJIOM
B MeJHOpHpYeMOM pafioHe, uro Obui0o B Hayajge XX B. H 4YTO MOXKeT
6uTh (YTO NpPOM3OMAKET), eciM COBPeMeHHasi HayKa H TeXHMKAa [OpOH3Be-
LyT «KODeHHble yJAy4llleHus» CPeXbl, U3MEHST HUCTOPUUECKH HaNpaBJeHHBI
npomecc.

CaMbiM TPYLHBIM SIBJASieTCs, TO, YTO Ha 3TH eCTeCTBEHHBIe [PHPOTHBIE
¢dbaKropsl HaKJAALIBAIOTCH B PA3JIHUHBIX OOYETAHHUSIX KOMILIEKCHl Pa3HOO6-
Pa3HBIX HMCKYCCTBEHHBIX (aKTOPOB, TIPENBUAETL CJOKHBIE IOCAEACTBHS KO-
TOpLIX He BCerxa yAaercs.

B npaktdke rugpporexsHudeckoro crpoutenascta CCCP m3BectHo Hema-
JIO YCHEIIHBIX THAPOTeOJOrHYecKuX MPOrHO30B. IIpHMepaMu TaKuMX ILPOLHO-
30B SIBJAIOTCS: NPOTHO3 IOAOpa W IOATOIIEHHS IIPH CTPOMTEJNbCTBE KaHa-
sna uM. Mocksu B 1934—1937 rr., mporHos moamopa H IOATOIJEHHS, OCY-
HIECTBJACHHBIH MJs KaCKaja — BONOXPAHWIHUIL, COOpy2KeHHBIX Ha Bouare,
Huenpe, Kame u apyrux pexkax CCCP.

Becpma ymauHbl IPOTHO3B CEJBCKOXO35ICTBEHHBIX Mennopauuil B Cpen-
Hell A3nH, TA€ B OTHAENBHBIX PafOHAX XOPOILHE NOCAEACTBHS QOCTHTHYTHI Iiy-
TeM NpHUMeHEHHs BepTHUKAaJbHOTO ApeHaxa. Tak, B Baxuickoil noanne B Kyp-
raH-Tio6HHCKOM paiioHe Ha yyacTKe miaomanbio B 400 ra Teppuropus, 3aHu-
MaeMasi COJIOHUaKaMH, npeBnlmaer 72%. YpoBHH TPYHTOBHIX BOA HaXO[H-
Juck Ha rayGuxe Bcero 0,256—1,0 M. Bria coopyxeH BepTHRAJbHBIA Ape-
HaX — CKBaXuHpl rayGuaoi 39,47 u 50 M. OtkauuBanocs no 100 a/cek. 3a
mepuon ¢ 1942 no 1968 r. MuHepaiu3aunHsi nPYHTOBHIX BOX CHH3MJIACh
¢ 3,0 mo 1,36 r/n. IIpoHCXOANT HHTEHCHBHOE pacoOJieHHe IIOYB M TPYHTOBBHIX
BOJ 3TOro ydyacrka noJsuibl (KomkuH, 1968).

HocaegcTBUa NMPOH3BOIACTBEHHON JeATENbHOCTH 4ejOBeKa. Pasiuunble
ITOCHEICTBHS, BO3HUKAONIME B PeXHMe NOA3EMHBIX BOX M MHXKeHePHO-Teo-
JOTUYECKHX YCHOBUSIX, MOT'YT HMETb MeCTO IpPH CJIefYIOULUX I1pDOsBJSHHSX
IIPOM3BOJACTBEHHOH NeSATeJbHOCTH YeJOBeKa:

1) akcnuryaranus Heap — mo6GblYa MOJE3HBIX MCKONAEMBIX, B TOM UYHCJIe
HOJA3eMHBIX BOJ;

2) pasnoo6pa3HOe CTPOUTEILCTBO — BOAHOE, TMAPOTEXHHYeCKOe, ropoj-
CKOe H T. 1.;

3) ceanCKOe XO35HCTBO — pacnamka [eJHHB], NpHMeHeHHe Pa3JHYHBIX
yno6peHHii, SIXOXHMHKATOB.
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C pasBuTHeM M IIPOrPeccOM TeXHMKH BCe BHIbl NPOM3BOJICTBCHHOH Ned-
TEJbHOCTH Y€JOBEKa He TOJbKO YCKOPIITCH, HO KOPeHHBIM 06pas3oM coBep-
IIEHCTBYIOTCE ¥ OGBIYHO YCJHOXKHAKTCA. DTU AJUTENbHHE Mpe06pas3oBanus
OPHPOAHON cpenbl (BO3Ayxa, IIOYB, BOJX), UMEIOIiHe IeNbI0 YAyUIleHHs ee,
OCYLUeCTBJASAIOTCH CHCTEMOH OPraHU3alHOHHO-XO03AHCTBEHHBIX ¢ TeXHUYeCKAX
MepONPHATHY, T. €. PA3IMIHBIMA MeJHOPATHBHEIMU CPeICTBAMMU.

B Hamel cTpaHe 3TH MEpPONDHATHS NOJYYAIOT INUPOKOE IpUMeHeHHe.
Tak, ycnemso pasBUBAOTCA METMOPALMH: CEIbCKOXO03SHCTBEHHBIE — OPOCH-
TeJ1bHO-00BOJHATEAbHBIC, OCYIIUTEJABHbIE, JeCHBIe, THAPOTEXHHUECKHE — HH-
JKeHepHble, CTPOHTETbHBIC, XUMUYecKne, THApo-reosonndyeckue 1 np. Ha mox-
3eMHble BOJIbl OCHOBHOE BO3JeHCTBHE 0Ka3bIBAIOT CeJbCKOXO3AHCTBeHHBIE H
TUJPOTEXHUYeCKHe  MeJuopalnuy, HeKOTOpble  TOCAeACTBHR  KOTOPBIX
OKa3blBalOTca HenpeaBuneHHbiMd. [lo xapaKrtepy cBoeil HaIpaBAeHHO-
CTH 3TH TOCTEICTBUS MOKHO [OAPA3JIENUTh Ha NOJe3Hbe, BPEIHBIE H CMe-
I aHHble.

K moJie3HbIM MOCJHEACTBUAM CIefyeT OTHECTH: 06pa3oBaHHe MCKyCCTBCH-
HBIX TIOJ3eMHBIX BOJ '(pPAa3HOBMIHOCTb CBOEOODA3HONO MarasuHMpOBAHUA),
IPOMBIBKY 1I0YB OT 3dCOJ€HHS, CAMOOUMCTKY BOJA NPH X UHUPKYJIALHA 110 1O-
pOLaM, cMsryeHne NpOLLeccOB 3PO3UHU — BOAHOH, BeTpOBOH; ocaabienue ab-
pasuy, yJaydyiieHde CTPOMUTENbLHBIX CBOMCTB MOPOJA, HANpHUMep, HEKOTOPBIX
JECCOB U T. II.

Bpennele mocJAeACTBHS, K COXKaJjeHHioo, 6ojee MHODOYHCJAEHHBI 3TO
B IepBYIO ouepelb 3arpsA3HeHye M OTpPaBJeHHe IOJ3eMHBIX BOJA, MOATOILIE-
HHe, 3a00JaunBaHue W 3acoJieHue IOYB, 3PO3MT 3eMelb, HCTOLLEeHWe BOJIO-
HOCHBIX TOPHU3OHTOB (IeIPECCHOHHEIE BODOHKII), BCEBO3MOXKHbIE AedopMaluu
OpOJ — OCAAKH, NPOCANKN 3eMeab, yCcalki i T. I

ITpuMepoM cMeIaHHbIX NOCAENCTBUH MOTYT CHYXKHTh HEKOTOphle 0Cy-
mureabHble Meponpuatud. [lpaktika ceAbckoXx03ANCTBEHHBIX —MeNHopanui
IOKa3blBaeT, UTO NPH OCYUIEHWH 3a60JOYEHHBLIX 3eMeJb clelyeT obpaTHTb
ocofoe BHHMaHWe Ha BOJOMOHM:KeHHs. Ha pslZe GOJOTHBIX MacCHBOB He-
KOTOpHIE OCyIUeHHble NOYBb! B JIETHHH MNepHOA HCHBLITBIBAIOT HELOCTaTOK
BNard U JgaTh BJary pacreHHsIM GObiBaeT TpyIHO (30H& a’paliMu OKa3niBa-
ercsi «uccylleHHo#» ). [ToAHATy ypoBeHb IPYHTOBLIX BOJ OKa3blBaeTcs 3Ha-
YHTEIBHO CH0XKHee, YeM ero NOoHU3UTh. MaBecTHbl cayyay, korjna BcKope no-
cJle OCYUIeHHS HaXo OCYLIeCTBJAATh IIOJIUB.

Csoeo6pasye NIpUpOJHON cpelibl KaK pa3 M 3akJouaercd B TOM, YTO 3a-
YacTyl0 TNOJe3Hble [OCACACTBHMA INepexoaaT ([TepepoXKAaioTcsi) B CBOIO IpoO-
THBOIION0KHOCTD.

[Ilupoko u3BecTHB o6paTuMEle NPOLECChl — BOCCTAHOBJAEHHSA YpOBHER
[OA3€MHBIX BOJ 110C/e OTKAadeK, paccojeHde Mo43 ¥ TPYHTOB IPU ClOelHalb-
HBIX TTPOMBIBKaX, CAMOOYHCTKA [1O/3eMHBIX BOJ [IPH ABMKEHHU OT obmacreil
nuTaHug K Boao3aGopam, caMOOYUCTKA BOJ IPU 3arpsas3HeHud u T. 1. Mop-
CKHe aKkBaTopuu u3 obJacTeit ApeHaxKa MOTYT CTaThb YydYacTKaMmH, OTKyala
BCJIEJCTBUE NOHWUKEHHA Ha nobepexbe ypOBHS MOA3€MHBIX BOJ HayuHaercs
HOATOK (TmORcackiBaHWE) COJIEHBIX BOJA B IIpecHble BOJOHOCHBIE TOPU30HTHL.
B paifioHax UppPUralMOHHBIX KaHaJ0B, ecJd He INPHUHATH COOTBETCTBYIOUINX
Mep, MOTyT Hab/ioAaTbcsl siBJEHHA 3a00/auynBaHudg, NOATOIUIEHUe 3eMeJb H
UX BTOpHUHOE 3acojeHue.

HMaBecTHBl cayuad, KOTNA KaKoe-TO fBJeHHe, KOTOpPOe MOXKeT Kas3aThCs
[OJIE3HBIM ¥ HYXKHBIM 18 CEeTORHSALIHEro AHS, CTAHOBUTCH ONACHBIM U Bpen-
HEIM 4Yepe3 HeCKOJbKO JIeT, OTPUIATeNbHO BJUSIOUIAM Ha BCIO OKPYHKAWOULYIO
cpeny.

CxonHble BJIEHHS HMEJHU MECTO W B XepcOoHCKOH obsactu #a KpacHo-
3HaMeHCKOM opouraemMoMm maccuBe u Ha CesepHoM Kaskaze B Kyma-Manbiy-
CKOH BrajavHe. B TEKTOHHYECKOM OTHOIIEHHH 3Ta JelpeccHs BechMa MOJio-
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nasi, ee GopvMupoBaHKe B OCHOBHOM TIPOMCAOIMJIO B CavMOV KOHUE HEoreHa
u npomo/Kaercs cefiuac. 37ech pesbed, NOUBH M DACTHTEbHOCTb SABASIOTCS
MOJIOABIMHA. B HemaBHev npomaoM 6Ge3BofHAas MECTHOCTb — MOJIYNYCTHIHS
¢ CHJIBHO 32COJIEHHBIMH TPYHTaMH, BOJel0 4eJoBeKa npeobpasopana. Cosian-
Hble BOAOXPAHWIHILAG U MPPHUTalMOHHBIE KaHAJAB Jajdu palioHy KUBUTEDb-
HYI0 BJIary, HPOH30LII0 OUPEcHEHHe BOJOEMOB U paccoieHue rpyHToB. [Ipo-
U0 HeMHorum OoJiee MATH JeT U NOSABU/AACh TEHAEHIHA NMEPepokKAeHHs No-
JAe3HBIX fABJEHUH B CBOIO MPOTHUBONO/IOXKHACTD' IO BEM TPYHTOBEIX BOJ, YIpoO-
KAl BTODUYHBIM 3aCOJIEHHEM TIOYB, YCHIEHHe 3po3nu Ha feperax Bolo-
XpaHUAULL U T. A.

Ypbanusanua nanawladpra mMeer HanpaBAE€HHOCTb K TOMY, 470 B psie
npoMbllAeHHHX Y3108 (Baky, MockBe} onHOBpeMeHHO NPOTEKAlOT IPOTUBO-
NOJIGXKHO HanpaBJeHHble OPOHECCH B pasHbX cJI0SX TexHocPepw Tax, B
paiioHe Baky onHOBpeMEeHHO NPOHCXONMT M IKCIJIyaTalis HeAp (B TOM YH-
cJle — OTKauKa BOAHI), ¥ Pa3Hoo6pasHee CTPOHTETLCTBO OPOCHTENBHLIX CH-
CTEM IJI1 CeJIbCKOTO XO3SHCTBA.

Bonee uevt 100-netHAs aKclutyaramus HeTH NpHBEJa K OTKAuke U3
IJI4CTOB OTPOMHHIX 006beMOB HETH U BOA, UTO 06Y C.TOBHIO PE3KOE CHHAE-
HHe ypOBHEH BOX IMNIyOOKHX TOPHU30HTOB BCEX TPeX OTAENOB IPOAyKTHBHOIT
CBHTEl H BbI3BAJQ OCejaHHe 3eMHoH mOBepxHOCTH CTPOHTENBCTBO METPO-
MOJHTEHA CO3MaJd0 KPYMHEE JeNPeCCHOHHbE BOPOHKH B NOCAETPETHUHBIX OT-
JOXEHHAX, a MHOIOUHCACHHbIe HPPUTANMOHHBIE KaHaJbl CHOCO6CTBOBAIHU
NOABEMY YPOBHEH FPYHTOBLIX BOI U 3aCOJIEHHIO [IOUB

Taknv o6pasom Ha ueboabllioi nnomanu, npujierawoueil ¥ Baxy, npo-
HCXOAST pa3Hoo6pasHble MO CBOEH HanpaBJIEHHOCTH npoueccu. HMsmennics
pEXKHM TOJ3eMHLIX BOX, B TIy0OKHMX HEApaX NPOU30MLIO PE3Koe CHUKEHHEe
ypoBHeH U ofpasoBaHHe NENPECCHOHHLIX BOPOHOK; B MPHIIOBEDXHOCTHAIX HO-
pollax BCJAeICTBHE NOTepU BOJBI HA puibTpauuto Habaoaaercs nolweM FpyH-
TOBBIX BOJ.

Hepenko Goasumioi Bpen HaHocaT QoOHTAHBI COMEHBIX apTe3HAHCKHUA BOI,
Obrolux U3 3abpolnedHBX cKBaxuH, OHH UCTOAIOT 3a0ackl NTOM3EMHBIX BO
1 3aCOJSIOT OKPY2K afollyl0 MECTHOCTb.

IIpu HapylIeHHH NMpaBUJ JAUKBAAAUNAH OVPOBBI\ CKBAXKHUH MOBOJBHO Ya-
cro HabmonaeTcss 3arpssHEHUe WM 3acojeHHe BOLOHOCHHIX TOPH30HTOB
C NpecHHVH BOJLAMH W YMEHbIIEHHE HX PECYpCOB.

M3BecTHH TaKkKe CKBAXKWHBL, (GOHTAHHDPYIOUIME MHOTO JIET XOpoLieH
NpecHOH BOAOH, HO He HCNOJb3yeMble,

O6s13aHHOCTb FHAPOreONONOB II0 BO3MOXKHOCTH NMpPEIBUAETh Bee IOC/ed-
CTBHS KaXIOro KPYIMHONO CTpoUTeabcrBa. ONHAKO HEKOTOpHIE MOCHAEACTBUS
npeo6pa3oBaHisa NPHPOAH NPEABUIETh CAOXKHO. Tax, HanpuMep, TPYIHO
npeaycvoTpeTh Bee MOCIEACTBUS Takoh TPaHAMO3HOH NpobJaeMH, Kak Ocy-
weHde B O.Hxkafiluve rofbl GOABIIUX MAcCUBOB 3a60J/IOUeHHBIX 3eMeab ITO
03Ha4aerT, 4TO C onpelleJIeHHBIX Y4acTKOB ¢ HU3KAMM abCOMIOTHBIMA OTMeET-
KaMH NIOBePXHOCTH NpelcTOHT yAaJuTb (cOpocurh) BoAY Pekn u Heapa He
MOTYT TpPHUHATb CTOJb OTPOMHOE KOJIHYeCTBO BOJEL, CJeJOBaTeNAbHO, Mpex-
CTOUT nepe6pocHTh 3TH BOALI HA JAPYTHe YYacTKH, 4TO MOXKET Bh3BATh KOPEH-
HOe H3VeHeHHe TNpPHUPOAHOH 0OCTAaHOBKM psiza [yCcTO HaceJeHHBIX 06-
Jacredt

Onuna u3 3a71ay COBPEMEHHOH HayKM COCTOUT B TOM, YTOGHL IIPH YIIpaB-
JIEHHH TIPUPOAHBIMHU ABJIEHHAMH YMeTh HayYHO NpenBHU/ETh MHOrOUYHCJIEHHbIE
NOCJAEACTBEA U NPEACTBPATHTh BO3MOMKHOCTL NEPEX0Aa KeJaTeabHbly TNO-
CJeICTBUA B HemKeJaTesdbHble.

Hocnencreus AeATENbHOCTH HYeJOBEKa B CeAbCKOM Xxo3sa#cTe. borart-
crBa Help u 3eMesb Coserckoro Comwsa e GecnpenesbHbL. Y2Ke ceityac B Ha-
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el CTpaHe IPUXOAUTCSA Ha OJHOTO uesoBeKa ToAbKO 0,94 ra TamuHy, pacua-
XaHo okoJo 119% Bceil naomanu 3eMaAd. JTO CPaBHUTENBLHO MHOTO, GoJbile,
yeM BO MHOMHX KanMTadHCTHUECKHX CTpaHaX. [ToaroMy cuurtaercs, 4To OJ-
Ha u3 3a/au COBPEMEHHOIO CeJbCKOTO XO03SiCTBA — HE pacliupsTh HOBbIE
MoCeBHble MJOWANH, a COXPaHATh CYLIECTBYIOIIMEe M TOJAYYaTbh ¢ HUX 63Jb-
IHUH ypoxai.

[Totepu ot Bpemureneil (HACEKOMBIX, IPHI3YHOB) y Hac H 3a pyGexoM
ellle OueHb BeJHKU. Tak, N0 MaHHBIM aMepUKaHCKUX HCCiaeNoBarejel, Ha Ha-
el nJjaHeTe €XKeNoJAHo BpelHTeNAMH yHUuTOokaercd B cpeaneM 20% ypo-
xas.

XuMmuueckde MeponpusThs (passvuHble SAOXMMHUKATH), TPOU3BOLCTBO
KOTOpBIX 3a MOCJAeJHHe rofbl BO3POCJIO B JECSiTKU pas, COXPaHuId OT Bpe-
JUTedell U COPHSKOB 3a nath JeT ¢ 1959 mo 1965 r. cesbCKOX03sHCTBEHHBIX
NPOAYKTOB Ha cymmy 14 maphA. py6. OlHako xuMHKaThl TpebyloT KBaJdudu-
LHPOBAHHOIO NMPUMEHEeHHs, TaK KaK OHW MMEIOT M OTpHLATeIbHblE NOCAEACT-
BHs: 3arPsi3HSIOT JaHAIAQT ¥ NOoJ3eMHble BOJb!, I'yOUTENbHb AT KHUBOTHEIX
(oTHi, pb6, HACEKOMBIX U T. A.).

BiiHsiHMe A0XMMUKATOB U MHUHEepaJbHBIA y106peHuil Ha cOCTAaB FPYHTO-
BHIX BOJ, H3yueHO elle HeAOCTAaTOYHO NOJHO KaK B Halled cTpaHe, Tak ¥ 3a
pybexom,

B 6anaHce BHOCHMBIX MAMHUYECKHX MNPEnapdroB H yA0GpeHHH XOpoLIo
YY4PeHO KOJHUYECTBO BEIeCTB, NOCTYMAIONIMX B 3eJeHyH MacCy pacTeHHi,
OCTaloIMXCS B NMOYBE, HO COBCeM He HCCJAEJOBaH BOMPOC [IOTePb MHUHEDaJib-
HBIX YAOODeHHlH — KOJHYECTBO BBHIMBIBAIOLULIHACA H3 NOYB XUMHUYECKHX 3Jie-
MEHTOB U BelllecTB, NOCTYNAIOUIUX B NPUPOAHble BOJLI H Jajee B GOJbIIOLH
KPYTOBOPOT BOAH Ha naaHere. Mexay teM o0beM pasjinHuHbIX [penaparos,
BHOCHMBIX B NMOYBY, BCe BO3DacTaeT, OKa3blBas BecbMa CYLLECTBEHHOE BJHS-
HMe Ha NPUPOJHYIO cpely (BO3LYIUHBIH M BOJAHLI OaJjgaHc) H, B YaCTHOCTH,
Ha Herny60KO3ajeralolie rpyHTOBLIC BOJbL.

B ¢Bsizn ¢ pocTOM NPOMBIIIIEHHHX CTOKOB B KOMILIEKC VEPONPUATHH nMo
3allUTe BOAOCEMOB OT 3arPA3HEHUs BXOJAUT HCHONb30BAHHE CTOUHBLIX BOA JIS
OpOLUEHHS CEAbCKOXO3ANUCTBEHHBIX 3eMeJb. [Ip1 McnoIb30BaHuy CTOUHBIY BOIL
B CEIbCKOM XO3AHCTBE MOJsi MOJy4aloT BJAry, NOBHILAETCS YPOXKAHRHOCTD M
ONHOBPEMEHHO yMEHbIIAeTcH KOJHYeCTBO c6GpachiBaeMblx CTOYHBIX  BOJ,
B DEKH.

[Tpu KPyraOTOAUYHOM ODOLIEHHH CTOUHBIVMH BOAAVH HEPEAKO NPOHCXOMHT
3arps3HeHue FPYHTOBBLIX BOJ 10X OpOIlaeMbiMi NJOUIAAAMH U yBeJHUeHHe
AX MHUHepajauzauuwu. B psane pallonoB Hallled cTpaHHl M3-3a HEAOCTATOYHOU
TUJLPOreOJOTHYECKOH U3YUCHHOCTH NOJEH QUABLTPAIHE U OOAbIIHX HOPM MO-
JAUBOB OTMEUYajoCh 3arpsi3Henne TJAYOOKUX [OA3eMHBIX Box. Tak, B Mockos-
ckO# o0sactd Ha JIOGEDENKHX MOAAX OPOILEHHUS MMeJo MECTO 3arpsi3HeHHe
apTe3naHCKUX BOJ BePXHero M cpeaHero kap6oHa.

B 1937 r. opowenne crounsivist Bogamu B CCCP cocrasasao 45 Teic. ra,
a k 1970 r. ono noctarao 126 rerc. ra.

[TpousBofcTBo MuHepaJsbHbx yAo6penuit B CCCP ¢ 1960 mo 1970 r.
Bo3pocnao Gosee ueM B Tpu pasa. HapaBue ¢ asorHbiMu, PochOpHLIMHU, Ka-
JUITHBIMH M CJOXKHHMH yI0O0peHUsMH OONbIIYIO POJb HUIPAIOT W MHUKpPO-
yno6peHus, Kak-to GOpHble, MeIHbIC, MapraHueBble, LHHKOBLE, MOJUGIAEHO-
Buie, DovbIiMHCTBO ynoO6peHHii BHOCHTCS B NOYBHI B TBEPAOM BHAe (MOpo-
IIOK), MHOTAA B XKHUAKOM. Bce aszoTHele ¥ GosbuIvHCTBO tocdaTHHX U Ka-
AUBHBIX YI06pPeHuil AOPOIIO PACTBROPHME B Boje. MHorue ymoOperus mepe-
BO3ATCS HaBagoM, Ge3 CHenuatbHOR yNakoBKu Hu Tapel. XpaHsrcs yrobpe-
HUS HEPENKO MJOX0. BeieAcTBHe 3TOT0 H3BECTHBI NpPUMEepPbl 3arpA3HEHMs
NPHPOJHBIX BOA, B TOM YHcJ€ M TPYHTOBBIX, 3J1eMEHTAMH, BBIMBITHIMH H3

2(
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yAoOpeHU#l elie 10 BHECEHMH HOCHEIHHX B NOUBY,— NPH HX NePeBo3Ke #
XpaHeHuH.

Aszor, dpocdop. xKaanit — raasHeliniye KOMNOHEHTH MHHEPAJbLHBIX YA0G-
penufi. OHy BHOCATCA WOBCEMECTHO U BO BCe Bo3pacraiolleM ob6bpeme. Onpna-
KO BC€ 3T XMMHYECKHe 3JeMEeHTHl B 3HAUWTENbHBIX KOJHYECTBAX sIBAAIOTCS
HeXKeJlaTeTbHLIMU KOMTIIOHEHTaMH 174 NATbeBhIX BOJ.

OcHoBble TpeGOBaHHA, TIPEIBABATEMble K TIOXHMHKATAM, CleLyIoline:
‘6bITh TOKCHYHBIMH II0 OTHOLIGHMIO K BPEAHBIM HACeKOMBIM H G60Je3HAM
pacrenuti; 6e3BpeIHBIMH AJS YEJOBEKa, KUBOTHBIX, IITHI, NYeJ H TOJe3HBIX
PAacTeHUN; YCTOUYHBLIMH TIPH XPaHEHUH.

Haubonee TpyAuniM sBJIsieTCs cO3/aHue penapaToB 06e3BpeAHbIX AJs
YeJoBeKa H KHBOTHHIX.

SITOXMMHMKATH — NeCTHUHAD], NOAPa3ASISTIOTCS CAenyiomuM 00pa3oM:
1) repOHUBAB — AAb AJA YHHYTOXKEHUS CODHOM DACTUTENBHOCTH, 2) HHCEK-
THUUAB — SAbI JJ8 YHUYTOXKEHRS HACEKOMbiX; 3) GYHTHIMAH ¥ 6aKTepHIH-
Obl — Al giasi 60pb6bl ¢ GakTepuHaJbHRIMH  3a00JeBaHMAIMH  pacTeHuf;
4) pedoananTbl — S4Bl AJS yAAJeHHst JHUCTbEB, IJIaBHLIM 06pa3oM Ha XJjon-
YaTHHKE.

SI10XUMHUKATH O0BIYHO BHOCATCA Ha HOAA XJOMUATHAKA, PHCAa H B Ca-
Jbl PH MOMOLLM aBHALKHOHHON TeXHHKH, DTOT cnacol BeckMa 3¢ dexTHBeH —
JeuieB, ObICTDP, HO HHOrZA ONACEH IJIsT NPHPOJAHBIX KOMIJEKCOB -— YacTo #3-
33 Berpa AMNOXHMHKATH NOCTYNalT He Mo Ha3HaYeHH!o, He Ha noJd XJol-
QATHIIKA, 4 Ha OTOPOAL M T. A.

Bce ncenegoBaTesd-THIHEHUCTH, CAHUTAPHBlE BPAUH, SKOHOMUCTH, THJ-
POreoJIOTH M THAPOXHMHUKH TNOAUEPKMUBAIOT HeOOGXOAWMOCTb KBaJN@HUU-
POBAHHOTO, Pa3yMHOrO0 H YMeJOrc mApHMeHeHHst sJOXHMHKaToB. B psage
mect CIIA, CCCP u apyrux cTpaH HMeNHch clAyyaW 3arpfA3HeHus sajo-
AIIMHKATaMH LOOOEMOB, HCTOUHMKOB BOAOCHaGKeHHd, IMOEIN NTHL U KH-
BOTHHIX.

Hccneposayuasmu nocaeXuux JeT OHJIZ YCTaHOBJAEHA HOBAA oco6eH-
HOCTh IECTHIHIOB — HMX CnOCOOHOCTh TaK K€, KaK M DaJHOaKTHBHBIX Be-
WeCTB, WHPOKO MUTPHPOBATH B NpPHPOAHBIX YCJAOBMAX #3 oOxHO{l cpeant
B JpYryio, HallpUMED: NOYBbI — NPHPOLHLIE BOJAB — pbIda — YeJI0BeK; IoYU-
BBl — BO31YX — Ue/0BeK; NOYBb — FPYHTOBBIe BOALI — ueJOBeK.

Boisipiiena Takske cnocofHoCTh XJoPOPraHHYeCKHX NeCTHHIIT0B MHIDH-
POBATH B MQuUBY Ha TAVOWMHY A0 | M H AAMTEeNbHO B Hell coxpanarbed (5 u
Adaxe 10—13 xer).

Ilo cBoemy cocTaBy SINOXMMHKATH caeayer auddpepennmposats. Hexo-
TOpHe H3 HHX (TaK Ha3blBaeMble «HECTOHKHE») NPH ONPeLeNeHHOM peXuMe
X DpHMeHeHHS M HeGOJBUIMX 033X He ONAaCHB! AJIs NPOENKHOBEHHSA B TPYH-
TOBBlE BOIBI.

Bo wuorux nyaxkrax Cpemueft Asmy, rie nuTheBoe BoJoCHAOXKeHUe 0Cy-
DIECTBJACTCA U3 OTKPBITEIX BOAOEMOB, NpHMeHEHHe CTOIKUX MNeCTHIHIOB
KOJIKHO NpPOBOAHTBCA 0coGeHHO npoaymanno. Caeayer TaxkxKe HaIOMHHTS,
UTO NPAaKTHYeCKW BO3MOKHO 3arpA3HEHHE NMOBEPXHOCTHHX H MOA3e€MHLIX BOJX
pajHOAKTHBHHIMU 3JE€MEHTaMH, CpeAH KOTOPbIX OCOOEHHO ONaCHBl pajno-
aXTHBHLIE U3OTONH! cTPOoHUUi-90, pyOuanit-166 u 1. 1.

B 3axkaoueHne paHHOH rJaBul cAelyer ellle pa3 OTMETHTb HCKJIIOUIl-
TeNbHYIO BaXHOCTb BOWPOCOB pACCMATpUBAEMON NpoGJeMbI H ee  OrpoM-
HOe HaDOAHOXO3dllcTBeHHOe 3HayeHune, [IpaBuiabHO Oprann3oBaHHad OXpaHa
TPUPOIL], ABJAAIOIAACA 33/ auell HaceJeHus BCedl CTPaHbl, Npyu GONBLIHX TeX-
HHYeCKHX BO3MOXKHOCTAX HALIEr0 BPEMEHH MO3BOJIHT NOJAYYaTb OT MPHPOAH
3HauyMTeabHo OoJbine, He ucromas ee. Heobxomumo nmowsute 3aser Kapaa
Mapkca: «Kyabtypa, ecru oHa pasBuBaeTcs CTHXUAHO, 4 He HANpaBJgeTcs
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CO3HATEJILHO. . . OCTABJALT Nocje ceGs NYCTHHIO. . .» *. B KamHTaMUCTHICCKHX
CTPaHax C HX HeMJaHOBHM, HePALHOHAILHBIM HCIOJbL30BAHUEM MPHPOLHBIX
pecypoos 3KOHOMHYECKOe pa3BHTHe CTPaHbl MOXKeT MpHBECTH K He6aaro-
NPHSITHHIM H3MEHEHHS M B NIPHPOAE.

B ycnoBMsiX Xe IJIAHOBOrO COLHMAJHCTHYECKOTo 0O6lecTBa, Iie MpOBO-
AUTCS HAayyHo OGOCHOBAHHOE MJIZHHPOBAHUE HCHONL30BAHUA IPHPOAHLIX pe-
CYPCOB, HMEIOTCS BCe BO3MOXKHOCTH M IPHHHMAIOTCS BCe HEOOXOLUMEHIE Me-
PHI, HallDaBJEHHLIC HA ONDaHy IIPHPOJH H ee yJayuylleHue.

* K Mapnc u @ ureasc Cou, T. 32, cTp 45.



Tarasa II
BJAUAHUE BOOAOOTBOPA NOA3EMHbBIX BOJI

Kparkas XxapaKTepHCTHKA MPOUECCOB, PA3BKBAIOUHXCT B CBA3H
¢ oTGOopoM MOJ3eMHBIX BOJ /iJist BOLOCHAGKEHHs

Konnenrpauus B0A03a60OpPOB U yCHJISHHE BOLOOTGOPA MOA3EMHLIX BOJA
IJi5i BOXOCHAOKERUA OPUBOAAT K H3MeHeRHIO NPHPOAHLIX YCIOBHE NPHIErato-
LIHX TEPPUTOPUH, KOTOPHE B psjle PaliOHOB HOCAT PerHOHaJbHBH XapaKrep
(Mocxosckuli apresuanckuil 6acceiin, pafion KMA u ap.). Caeayer pasau-
YaTh H3MeHeHus COOCTBEHRO THAPOTeoJOrHYeCKHX YCJIOBHf, CBA3AHHLIX ¢ Ha-
pyIlieHHeM DeXHMa NMOJ3eMHHX BOJ B pe3yjabTaTe BoAooTOOpa, ¥ U3MeHEHHE
OOLINX TIPHPOAHBIX, JaHxmadTHeIX ycaoBuf. Ilpy stom u re, u npyrue onpe-
JeJAI0TCA B MEPBYIO ouepefb HETEHCHBHOCTLIO BogooT0opa H 0cO0eHHOCTAMHA
TeoJOrHYECKOro CTPOEHHS 3KCIJYAaTHPYEMOTO MECTODOXAEHWS MOA3eMHBIX
BOZ.

PaccmoTpuM B KakuX OCHOBHBIX HanpaBJEHMSX MPOHCXOIHT H3MEHEHHE
THAPOTEOJOPHYECKHN VCJI0BUH B mpouecce Bogootbopa.

O6pasoBaHue nenmpecCHOHHBX BoOpoHOK Cropocts dop-
MUPOBAHUSA M pa3Mepbl TAKHN BOPOHOK ONPENSISITCA THIOM MECTOPOXKAe-
HHA NIOA3E€MHBIX BOJ, HHTEHCHBHOCTBIO BOJACOTOOPA H NPOAOIXKHUTENBHOCTDIO
skcnayatanun. HauGolee KpynHble JenpeccHd, AOCTHralome B TIyOHHY
100 » u Gosee U AeCATKOB KUJIOMETPOB MO MmIOIMaiH, 06pa3yloTcs MpH SKC-
mIyaTanuy ryGoKo3aJeTaiolliy HanoPHHX BOAOHOCHBIX NOPHU3OHTOB apre-
3HaHCKHX 0accellHOB, B KOTOPbLIX OCHOBHHM HUCTOUHUKOM GOPMAPOBAHHA IKC-
MIyaTalUOHHBIX 3aM1aCOB SABJAAIOTCA YOpyrue 3amachl. TaKue IOPH30HTH OT-
ACJAIGTCA OT BbIIe- K HHXKENEKAUIHX BOXOHOCHBIX NOPH3OHTOB MOIIHBLIMH
TOJIIIaMH PETHORAJbHO BHIACPIKAHHHX BOAOYIOPHBIX OTJOXKeHul, MpaKruue-
CKH HCKJIOYalOWHX MOCTYIJICHHe NOMOJHUTENbHOTO MUTAHUA B HPOLECCE IKC-
N.IyaTaluu

B xauectse npHvepa MOMXKHO OPHBECTH JaHHbIe TIO HHXHEMeJOBOMY BO-
AOHOCHOMY ropusonty B JlHenpoBcko-/lonenkom apresnaHckoM Oacceli-
He, TJe MHOTOJIeTHAA 3KCMJyaralus NOA3eMHEIX BOX npuBela K (PopMHpO-
BAaHHIO JEeNpPecCHOHHOI nbe3oOMeTpHUeCKoil BOPOHKH € TOHHKeHAEM mOoX3eM-
HHX BOJ B LeHTpe Boposabopa a0 70—80 M H pajamycoM, npeBHIlarONluM
100 xm.

3HauMTeNbHO MEHBIIHMH Da3MepaMH XapaxkTepU3YIOTCA AENpecCUOHHble
BOPOHKH, (QOPMHpYVIOMiNecd NPy IKCINIyaTAlMH HerNyGOKO 3a/enaiollux Ha-
NOpHBIX BOJOHOCHBIX NOPH3OHTOB, XOPOWO CBRA3AHHBIX C MMOBEPXHOCTHBIMIH
BOMAMHY WJIH BOJaMH CMEXHBIX BOLOHOCHBIX TOPH30HTOB. B 3TMX YCIOBHAX
OCHOBHBIM HMCTOYMHKOM HOPMHMPOBAHHA NMOJA3EMHBIX BOJ SBJASETCH TNepeTeKa-
HUE H3 CMEXHLIX BOAOHOCHBIX TODH3OHTOB YEPE3 <«THAPOreoJOrHYecKHe Ok-
Ha» wan c1abonponunaeMele pasgensdiollie OTI0XKe s B Tex ¢aydasx, Xor-
Ja OCHOBHBLIM HCTOYHHKOM NUTAHUA FABIAETCH TOBEPXHOCTHLIN CTOK HJH II01-
3eMHble BOABl XPYTHX NOPH30HTOB, OTTOK U3 KOTOPHX K BOM03abopy KOMIEH-
CHPYeTCA MONOJHEeHnHeM 3a CUCT NOBEPXHOCTHBIX W aTMmochepHbIX BOjx, pas-
BHTHE BOPOHKH BO BDEMVEHH CTa0UMN3UPYeTCH, U ee PajuyC, KAK TPaBU/IO, HE
npesbimaer 20—30 kv, Ec/d BOZOHOCHBIE MOPH3OHTHI, H3 KOTOPBIX NMPOUCLO-
AT NepeTexanue, TAKOTO JONOJHHTEJbHOTO NMTAHHA He NOJAYyuawT, To ¢op-
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MHpPOBaHUe AeNPEeCCHU NPOJoJXKaeTcH NIPAKTHYCCKH Bechb IePHOJ 3KcIJyarTa-
LHH, HO CKOPOCTb ee DAaclPOCTPaneHHMs U COOTBETCTBEHHO pa3Mepbl 3HAYM-
TeJbHO MeHbllle, YEM B APTE3HAHCKUX 6GacceldHax 6e3 JONMOJHHTEABLHOTO MH-
TAHHS. 33KOHOMeDHOCTH (OPMHPOBAHUS AeIPECCHOHHOH BOPOHKHM B apTe3u-
aHCKHX GaccefiHaX ¢ MepeTeKaHHeM PaccMOTPEHB HUXKe.

Ouenb HesHauuTedbHble NETMPECCHOHHBIE BOPOHKH, KaK IO riayGuHe, Tak
¥ 00 pa3mepaM oDPa3yIOTCA NPH KCOAyaTalHH NOA3eMHBIX BOJ, PeuHbIX AO-
JIFH, TJe OCHOBHBIM HCTOUHMKOM IHUTAHHUA BOA03abopoB sBAsSeTCS MpUBJeue-
HHe II0BePXHOCTHOrO CTOKA B TedeHHe BCErO NePHOJA 3KCIIyaTauud (Boposa-
Gopnl HHGUILTPALHOHHOTO THHA). Bodsee c/0KHBI XapaKTep HMeeT Pa3BUTHE
JeNpPecCHU NPHU 3KCNJyaTanud BOA03a60POB B DEUHBIX HOJHHAX, KOrjJa B Me-
JKeHHDIFi NePHOA BOAOOTGOD NIPEBLILIAeT NOBEPXHOCTHBIA CTOK, HAH B CAydae
CHJBHOHN 33HJIEHHOCTH DYCJOBLIX OTJAOXKEHHH, OPH KOTOPOH MOBEPXHOCTHBLINA
CTOK B BOJOHOCHBI TOPU3OUT MOCTyMaeT TOJALKO NPH BHICOKHX MaBOJAKAX.
B sTHx ycroBHSX npoHcioAdT POpDMHPOBaHUHE CE30HHBIX BOPOHOK B MEXeH-
Hblfl MePHOJ, Pa3Mephl KOTOPLIX 3HAUMTEJbHO COKPAIlalTCs BO BpeMs Iia-
BOAXOB, Pa3Mepbl TakHX BODOHOK 3aBHUCAT OT IIPOAOIKHTENBHOCTH MeEXeH-
HOTO MepHOxa M JHTOJOINUECKONO COCTaBa OCyLIaeMbIX NOPOX.

Ecan B MeXeHHLII MePHOA OCYLIAIOTCH DPhIxJIble OTIOXKEHHS, XapakKTe-
pusymomHecss 60JbUIOH BOXOOTAaYel, TO PajHyc [AeNpeccHHd, KaK HPaBHJIO,
He mpeBblulaer 1—2 XM, a eclM 3KCIAyaTHDYeMbIi NOPH30HT IPeJCTaBIeH
TPELIHHOBATHMH NOPOAAMM ¢ HE3HAUUTEJBHONI BOAOOTAAYell, TO Aelpeccust
MOXKeT JOCTUIAaTh JeCSITH KHJIOMeTPOB U GoJee.

3naunTenpHBE N0 FAyBuHe, HO He0OAbLIHe 110 MJIONMIALA [elIPeCcCHOHHEE
BOPOHKH (GOpPMHDYIOTCA B HNpelciax 3aMKHYTHIX CTPYKTYp ¢ KapOoHaTHBIMH
NOpoJaMy, cOAep:KallliMU TPEIIHHHO-KapCTOBHe Boab. 1liomanb pa3BHTHS
JEenpeccHd B 3THUX YCJAOBHSN JHMHTHPYeTCS MJAOWAALI0O CaMHX CTPYKTYD, a
Goabliad ray0una BOPOHKH — He3HAUUTEeAbHOH BOZOOTAAYeHd BOMAOBMeEIAl0-
IUX NOPOJ.

Ocymwenne cMeXHbBX BOJOHOCHHN TOPH3OHTOB. B Tex
CAydasax, Korga 3KCINIyaTHPyeMbid BOAOHOCHBIM TOPU3OHT HEMOCPEICTBEHHO
KOHTaKTHPYeT ¢ APYrUM BOJOHOCHHIM TOPH3OHTOM HJAH OTAEASeTCH 0T Hero
cAaGoMPOHHIAEMbIMH OTJIOXKEHHAMH, YeDe3 KOTODble MOXeT IIPOUCAOJHUTDL
JuabTpanus (no Beeil MI0MAaNH UX PACAPOCTPAHEHUS HIIH Yepe3 THAPOreoao-
THYEeCKHe OKHA), OTOOP BOLBl MOXKET NPHBECTH K OCYLIEHHIO CMEXHBIX BONO-
HOCHH X NOpH30HTOB. PasyMeercsa, 310 ocylwende GyaeT NPOHCXOLHTL TOJXDBKO
MpU OTCYTCTBHU JNOMNOJHHTENbHONO MNHTAHUS CMEXKHbIX BOJOHOCHBLIX TOPH30H-
TOB NOBEPXHOCTHBIMH BOAaMH. TaxkWe ycJOBHSA XapaKTepHbl, KaK HPaBHJIO,
AJA KpaeBHX yacrefi apTe3HaHCKHx 6GaccefiHOB, Tie Ha 3KCINMIYaTHPYyeMOM
BOIOHOCHOM DODH30HTE HEMOCPeACTBEHHO 3aJieraer NPYrod nOpPH3OHT, a TaK-
JKe 175 HalOpHBIX TOPH30HTOB, NnepeciauBaeMblX DasieNsIOIUMH  CIOSIMHU
CPaBHUTENbHO BBICOKOH NpoHHMI@eMocTH. IIpHMep ocylreHHst cMexHOTO BO-
JOHOCHOTO TOPH30HTA PAcCMOTDeH HHXe.

Mamenenue KxauecTBa NOA3eMHB X BoJA IIpH 3skcmayarta-
1IHA NOJA3eMHBLIX BOA B CJIOXHBIX THAPOXHMHYECKNIX YCAOBHAY MOXKET HpOHC-
XOAHTH H3MEHeHUWe KayecTBa NMOA3EMHBIX BOJ, BbI3BAHHOE nEpeABMXKeHHeM
X BonoszaGopy dpoHTa BoJA C IPYTHM XHMHYeCKHM COCTABOM H.IHM MHHepa-
Jusaiuell, H3MeHAOWelCA B Ij1aHe U paspese.

Hcrousrxkom H3MeHEHHs] KauecTBa BOABl 3KCHAyaTHPYEMONO BOMLOHOC-
HOTO TOPHU30HTA MOTYT ObIThL KakK IIOJ3eMHble BOAB 3TOTO XKe TOPU3OHTA, TaK
¥ MO3eMHbie BOAbI CMeKHHX FOPH30HTOB HIW MOBepXHOCTHBIE BOAL (peK, MO-
pefi u 03ep), a TaKyKe MCKYCCTBEHHO CO3AaHHble ouaru 3arps3uenusn. [lo-
CKOJILKY BOA03a00pbl PacloNaralTcs Ha y4acTKaxX ¢ KOHAHIHOHHBIMII 110 Ka-
YecTBYy MOI3E€MHBIMII BOZAMH, TO B IpoiEcce AAHTEIbHOH IKCIIyaTailitll BO3-
MOZKHO yANYALIeHHE 1\ KauecTBa: NOBbIUIEHIE MHHEpaJdu3sauil npi nojatroxKe
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MOPCKHX BOJ WJH VHHEPaJH30BaHHEIX MOA3€MHLIX BOT, yBedH4eHHe cOIeprha-
HHA hejes3a NPH NPHUBJEYCHHH NOI3EMHBIX BOJ BhIlUeJeXallHX 4YeTBepTHY-
HelA OTJIOKeHufi, OOrartblX .Keje3oM, nOSBISHHE pAa3JHYHBIX 3arpssHe-
HUN Npy QHALTPALHK 3arpsi3HeHHBIX peyHbly Box ONHAKO B HEKOTOPHIX C.Iy-
yagx IPH 3KCILIYATAHHH MOXKET HPOHCMWOIHTE yJIYUIIeH¥e KayecTBa BOIHI
(ompecHeHHe H.1M yMeHblIGHHE COAEPXKaHHMH kedesa) npu pabore HHPUAL-
TPANHOHHLIX BON03a60poB, Korpa Gojdee KauecTBeHHHIe MOBEPXHOCTHHIE BO-
AH BHITECHSIOT HEKOHIHUIMOHHbIE Noj3eMHble Boanl Takoe onpecHeHue Ha-
6n0nanock npH padore HHOUABTPAWMOHHOTO Bopo3adopa B poJuHe p. Iy-
Haf, uCmoJab3yeMoro 1.1s BoJdocHaOxenusa lMsmausna CxopocTh #M3VEHEHUS
Ka4ecTBa NOA3CMHBIX BOJ ¥ pa3veph 30HH, B KOTOPOH NPOHUCXOAAT 3TO M3-
MeHeHHe, 3aBUCHAT OT PAcCTOSHHS BOf03afopa Q0 rPaHullbl ¢ 30HOH BOX APY-
roro €ocTasa, OT HHTEHCHBHOCTH BOMOOTOOpA, BPEMEHW SKCUJAyaTanuH, JAu-
TOJODHYCCKOr0 COCTaBa BOAOBVEUIAMUX NOPOA W FPAHHMYHBIX YCJAOBUII BO-
JIOHOCHBEIX TOPH30HTOB, Hanbosee ObICTDPHe H3MEHEHHS IPOHCAOAAT IPH
$GHUABTPALHY B TPEUIHHOBATHIX NOPOAAxX ¢ HeGOALUIOH BOAOOTHAAYEH, a TaK-
Ke nNpU ABHKEHHH NMOA3eMHHX BOJ B BePTHKaJLHOM pa3pese. 3HAUNTEALHO
MEHBUIEel CKOPOCThIO XapakTEePU3yeTCss H3MeHeHHe KauyeCTBa NPH IBHIKEHHH
MOJ3EMHBIX BOJ B PHIXJbi% OTJOKEHUAX H nepeMelleHHH KOHTaKTa BO.L pas-
HOTO cOCTaBa B MJ1aHe

H3MeHenue YCNOBUIi NUTAHHA M PA3rpy3kKu BOJOHOCHBIX TOPH3OHTOB
NPOHCXOAUT B cJaydae pacnoJoXKeHUs BOA03a60poB BO.IM3M O6aacTell nHTa-
HHS HAH Pa3rpy3Ku BOJIOHOCHHIX TOPH30HTOB HHTeHCHBHHH BOZOOTOOp H3
BOZOHOCHOIO TOPH30HTA MOXKET TPUBECTH K YCHJICHHIO QUILTPALHH MOBEPX-
HOCTHHIX BOJ B OO/JIaCTH NMHTAHHA, 8 TAKXKE K COKPAIIEHHIO HJIY NOJHOVY
NpexKpamedio pa3rpy3ky NOJA3EMHEIN BOA POJHHKOBLIM CTOKOM, B MOBEP\-
HOCTHBIE BOJOTOKH H BOAOEMBI U MyTeM HCIApEHHS.

Hamenenue gmannuwadra HMsveHeHHs THIPOTEONOTHYECKHX YC-
JOBH{l, IPOHCXOASIIYEE B OpOIEcCe BOAOOTOOPA MOI3EMHBIX BOA AJS BOXO-
cHaOXKeHHsI, MOTyT IPHBECTH K M3MeHEHHI0 OOLIHX NPHPONHHIX (1arimadr-
HHIX) YCJAOBHA IIPHJeraromell TeppuTOpMH, XOTOPhle MOTYT NPOHCAOINTL
B cJe1}I0IHX HanpaBaeHHsa .

t. Ocenanume noBep HOCTH 3eMJIM NPU HHTEHCHBHON OTKauKe noiseM-
HBIX BOJ.

2. M3venenne pexHMa NoBEPXHOCTHOTO CTOka (pek, o3ep). B Hexoro-
pHY cayuasx (oco0eHHO npH padoTe HHOUALTPALHOHHHIX BO03a6opoB
B JO/MHHAX HEGOJbIUHX DeK) MOZXKeT NPOH30HTH NOJNHOe HCYe3HOBeHHe I0-
BePXHOCTHOTO CTOKA Ha Onpejle]eHHOM ydacTke DexKH B CBR3W C NpHBJIcUe-
HHEM ero X Bojao3abopy

3. Ocywenne 60J0T, OOHOBHBIM UCTOYHHKOM THMTaHUS KOTOPHIX SBJSIOT-
cst noxseMuble Boawl. [Ipn sxkcnayaTanuu BOm0o3a60OpOB IIPOHCXOAHT CHHMke-
HHEe YpPOBHA NMOA3EMHBIN BOJX U NpeKpalleHHe U\ pasrpyskH myTeM {icnape-
HHSL.

4. Ocywenne 30HH MOYBO-TPYHTOB, NPOUCXOIsAIIee NPH CHHXEHHI yPOB-
Hefi NON3eMHBEIX BOJ H OKa3biBaioliee BJAHSHHE Ha YCJOBHUS NPOH3PACTaHUS
CEJIbCKOX03AACTBEHHBIX KYILTYP H J1€COB.

Ocenanue 3€MHOH NOBEPXHOCTH, IPOHC\OISIIee BCAEACTBHE
WCKYCCTBEHHOrO NMOHH KEHHS YPOBHS MOX3eMHBIN BOJ, 3KCNJayaTauuu HedTH
M ras3a, cTaJo JOBOJMLHO 4aCTHIN siBeHHeM B Takux crpamax, xkax CHIA,
Inonust, Mekcnka u mp. JauTeqpHble # MOLUHEE OTKa4KH NOX3EVMHHY BOT
GOPMHDPYIOT IenpecCHOHHHIE HOBEPXHOCTH YDPOBHeIl, AOCTHralomue IIyOHHH
J00—150 M ¥ HECKOJLKHX AeCsTKOB KHJIOMETPOB B AHAMeTpe, uT0 NPUBOJAHT
K OCeIaH#I0 3€MHOH IOBEPAHOCTH, IJIOMIaAb KOTOPOH B CBSA3H C OCBORHHEM
HOBBIX paiioHOB HenpephiBHO }BeqHunBaerca [lromanuy My/aba oOcelaHus
uMetoT pasvepsl (kvM?) r Ocaxka — 90, r. Tokno — 300, zeapra p ITTo—730,
Boabwoil Jdonzon — 1800, noanua Cau-Xoaknn — 3500 Beaununsna ocena-



XAPAKTEP IPOUECCOB, PA3BHBAIKCHI B CBA3H C OTEOPOVM IIOA3EM. BOZ 25

HUsT KOJIeBIeTCs OT HECKOJLKHX CAHTHMETpoB X0 7 M (r. Mexuko) # 7,6 u
(INaBanb Jlonr-Buu 6ius r. Jloc-AHxeneca).

3HaunTeNbHbIe OCeNaHNs NOBEPXHOCTH 3eMJIH COMPOBOXKIAIOTCS HepeaKo
paspyuieHueM MPOMBLILIJIEHHBIN, TPaX/AaHCKUX M MeJHOPATHBHHX COODPYyXe-
HHH, a B npmOpeXHBIX PaHOHaX 3aTOJIeHHEeM HU3KHX HMO0epexui.

SIBJIeHHST OcefaHUsI BbI3BAJIH HEOONOAHNMOCTh OPraHH3alud CeNHANbHbIN
CTanuoHapHbIX HalmoneHH .

¥ nac B CCCP xartactpopuueckix NOHHKEHUH TOBEPXHOCTH 3eMJH, CBA-
3aHHLIN C MCNOJIb30BAHHEM XHUJAKHX NOJE3HHX HCKONaeMblX H rasa, He Ha-
0J101aJ10Ch, U ClenHaJbHble UCCAEI0OBABMS 3TOrO NpoHecca BeAYTCA B Orpa-
HH4eHHBIX pasMepax (I'apmonos V. B. wm ap., 1965).

O nporHo3e BAMSIHHA BOJOOTOOPa HAa NMpPHPOJHBIE ycaoBUs. Ilepergem
K PacCMOTPEHHIO Pa3BHTHA METOIHWKH NPONHO30B BJAUAHHA BOXOOTOOpa HA
THJpOreosioTHuecKHe H 06nIine NpHpoLHble yCIOBHUA.

Ilporuos BaHSHEA BOJZ00TOOpPA MOI3EMHBIX BOJ HA TILIPOTEOJONHIecKHe
YCJOBHS SIBJISAETCS HEOTBEWJIEeMON JacThio OHEHKH 3KCHJyaTALHOHHBIX 3alla-
COB TOI3EMHBIX BOL.

B cBsi3u ¢ 3THM MeTOAMKa NPOrHO3a M3MEHsJIach # COBepPLIEHCTBOBA-
Jack N0 Mepe pocTa NOTPEOHOCTH B BOIAE H Pa3BHTUS TeXHHYECKHX CPeICTB
ee orbopa. B pa3BUTHU METOIUKH OLEHKH 3KCMJYAaTalMOHHBIX 3aMaC0B MOM-
3eMHBIX BOJ, 4 CACTOBATE/LHO, Ml METOMHKH HPOTHO3a BJAHSHHUA BOZOOTOOpA
Ha THAPOTE0J0THYECKHE YCJOBHSA MOXKHO BHAENHTHL 1Ba 3sramna. K mepsoMy
3Tany OTHOCATCS NpeABOCHHBIE H NepBble TOCAeBOeHHBe Toibl. B 3Tu roas
CTPOHUTEABCTBO MHOTHX B0J03a00DOB OCYHIECTBAAAOCH 6€3 cHelHaNbHbiX THI-
pOreoNorityecKux HccaenoBanun, Haydmolf ocnoBOH OLEHKH SKCIJIYaTalHOH-
HbIX 3a0aCOB NOJ3EMHBIX BOJ CIyXKHJIa TEOPUS YCTAHOBHUBILErOCS ABHMKEHW.
Onenka 3KCHJyaTaHUOHHBIX 3aNacoB CBOAUNACh, KaK NpaBuJo, K ONpele-
JIEHHI0 Pacxoja ecTecTBeHHOro NOTOKA, pacyetram 0 KPUBbLIM HeGHTA, H B
peaKkHY caydasx K pacuery B3aNVOACHCTBYOIUMX CKBaXuH 0O MeTORY
M. E AiapToBCKOro (B yCNOBSIN VCTAaHOBHBILErocss ABHXeHHdA). SlcHo, 4TO-
TIpH TAKOM MOAXONE K OUeHKe IJKCAJYAaTAalUOHHBIX 3aMacoB NOA3EMHBIX BOJ
MPOrHO3bl H3MeHeHHS KauecTBAa NOJ3EMHHIX BOJ NpaKTHUeCKH He NPOBOJH-
JINCh.

Bropoii 3Tam pa3BHTHS METOINKH OUEHKH IKCIJYaTalHOHHBIX 3a11acoB
NOA3eMHBX BOA Havajcad B B0-\ rojlax, Korja MCCJAEROBAHHA N0 TOHCKAM
4 passejnke NOJA3eMHbIX BOJ CTaJN MNPOBOAHTLCH B roCy1apCTBEHHOM Mac-
wrabe, a IKCUAYATAMHOHHbIE 3anachl Hauamu yreepxiateca B 'K3 (panee
BK3). B 3ToT mepMox B rHMApPOTeOJOTHYECKYI0O HAayhy U NPaKTHKY ObLLIO
BHEJPEHO TOHATHE © T'PAHHYHBIX VCJIOBHAX BOMOHOCHBIX TFODH30HTOB Kak 00
OCHOBHBHIX (haxpopax, onpeeadiomX GOpMHPOBaHUE 3KCNJIYATALHOHHbIX 3a-
[ACOB NOAIEMHBIX BOA. AHAJI3 TPAHHYHBIX YCIOBHI BOIOHOCHBIX TOPH3OHTOR
B NJaHe ¥ paspese MO3BOJUI C)UIECTBEHHO PAaCLIHPHTbL NMPHMEHEHHEe THIPO-
AUHAMUYECKHX METOMOB AJ5 OLEHKH 3IKCHJIYATaHOHHBIX 3anacoB MNOJN3EM-
HeX BoA. B uacrHOCTH, HIHpOKOe UPHMEHEHHE B THIPOreoJOrddecKoil npax-
THKe HALITH TEOPHS HEYCTAaHOBHBIUETOCS NBHXKEHHS NOA3eMHBLIX BOXL I 1€0-
pHsI IepeTeKaHHs 4epe3d cAadonpoHUIaeMble Pa3leNsiollne CIOH.

PazBuTHe TrHAPOJMHAMHYECKUN VETON0B NMO3BOJHJI0 pa3paboTaTh MeTo-
JMKY NPOTHO32 Pa3BHTUA JENpecCHOHHBIX BOPOHOK BO BPEMEHH, OCYH[eHUS
CMEXHbBIN BOJOHOCHHIX FOPH3OHTOB, H3VEHEHHS KAauecTBa TOI3eMHbIX BOJX
B 3aBHCHMOCTH OT THIPOTre0JOTHYecKAX YCJOBHI #M HHTEICHBHOCTH BOLOOT-
Gopa. OHakKo creayer OTMeTHTb, 9TO A5 [eI0r0 PSIAa MecTOPOXAeHHil ok~
3eMHBIX BOJ, XaPaKTEPHU3YIOUIUACH CJAOXHLIMH THAPOTEO.I0NHUECKHMH YCJ0-
BHSIMH, CYHIECTBYyMOWIAss MeTOJHKA MPONHO3a He MOXeT 00ecrneydTb HeosXo-
JAUMYIO0 TOUHOCTb. DTO B NepBYI0 odepeldb OTHOCHTCS K MPOTHO3aM PAa3BUTHS
JAEeMpPEecCHOHHBIX KPHBbIX H OCYLIEHHS CMEXHbIX BOJOHOCHHX TOPH30HTOR,
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B CJOHCTHIX TOJIIAX, & TaKxKe IIPOrHo3av H3MEeHeHHs KauecTBa MOJA3eMHHX
BOZ B TPeUHHOBATHI\ Nopoxax. HeBrlcokast ZOCTOBEPHOCTh NPOTHO30B BHI3-
BAaHA TAaBHBHIM 00Da30M HEJOCTATOYHO IIPaBHIALHLIM OTOOpaMeHHEM KOH-
KPETHBIX THAPOTeOJOrHUeCKHUX YCAOBHA B PACUETHBIX CXE€MaX, YT0 CBSI32HO
KaK ¢ HACKJIOYHTEIbHOH CHOMHOCTBIO TMHAPOrE0JOTHUECKHX YCAOBHE, TaK H
€ Hepa3paboTaHHOCTLIO PSAA TEOPETHUECKWY TOJOXKEHHH JUHAMMKH [OA3€M-
HHX BoJA (npouecchl GHALTPANHUU B MIWHUCTBIN Pa3AEAIONINX TOMINAX Hd B
TPEHIMHOBATHIX HOpOAax).

3a nocxelHee BpeMs B NPaKTHKE THUAPOTEOJOrHuYecKHX NpPOrHo30B Govib-
Ioe pa3BHTHE N0y YN0 MOKEIHPOBAHHE NPOUECCOB JABHIKEHHS MOA3EMHbBIX
BOX Ha aHAJOroBbl\ MallMHaX MeToasl VMOJZEANPOBaHWA T03BOJAIOT HoJee
NOJIHO YYHTHLIBATL I'DAHUHHBIE YCOOBHS H THAPOTEOJOTHUSCKHE NapaMeTphl,
YTO MOBHILAET JOCTOBEPHOCTL MHAPOTEOJOrHYeCKHX MPONHO30B

CoBepiiescTBOBaHHe METOAMKH NHAPOTEOJNOrHYECKHX NPOTHO30B BJIHSA-
HHsT BO#OOTOODa MOA3EMHBIX BOJ Ha TIHAPOIeOJOrHYeCKHe YCJOBHSI NpH.Ie-
rajomuX TEePPHTOPHIl TECHO CBA3aHO ¢ Pa3BHTHeV HalJIOJCHHH 33 peXKHMOM
TOA3eMHBIX BOJ B DauOHaX JAeHCTBylomux Bogo3aldopoB MayueHne pexuva
NOA3eMHBLIX BOJA, HE0ONOAHVIOE AJS PCLICHHS HEJ0ro PSAAa INPaKTHYECKHN
3ajau4, O3BOJAET TAKXKE HCCACNOBATh 3AKOHOMEDHOCTH ABHKCHHA NOR3CM-
HBIX BOJ B Pa3JIHYHBIX FHAPOTe0JOTHYeCKHX yCi0BHAX. Ecan Meroguka mpor-
HO3a BJUSIHUSL BOJAOOTOOpA Ha TUAPOreoJOrHYeckKHe yCJOBHS Npuieraiomefi
TePPUTOPUN pa3paloTana OTHOCUTENbHO [OJHO H IIOCTOSHHO COBEpHIEHCTBY-
eTcst, TO METOJHKA NPOTHO3a BAHAHHA 0T6OPE Ha 0OMHE IPUPOAHBIE YCJIOBHS
OpaKkTHYeCKH He paspaborana Mcexiaiouenhe coCTaBIAIOT BONPOCH MeTOLHKH
IPOrno3a OCelaHus 3eMHOIl NOBEPXHOCTU H BONPOCH METOJHKH OHEHKH H3Me-
HeHHs [TOBEPXHOCTHOro CTOKa npy pabore MHOHILTPAUHOHHBIX BO103a00pOB

NPUMEPHI BJUSHHS BOJOOTHBOPA MOA3EMHbLIX BOJ
HA MPHPOJHYIC OBCTAHOBKY

Pa3zsurue AenpeccuornniX BOPOHOK

Bansnne BomooTOopa noA3eMHLIY BOJ HA DA3BUTHE JENpeccHH pac-
CMOTPHM Ha TpuMepe aByx AeHCTBYIOLIXN BOA03a60OPOB, OMUH U3 KOTOPBIA
3KCIJYaTHPyeT INIyGOKO3aJeralomui BOJAOHOCHHHA TPOPHM30HT, HANEXKHO OT-
JleJleHHBIA OT BbilleJe/KalinX FOPH3OHTOB, a BTOPOH — BOMQHOCHBII ropu-
30HT, NOJYYEIONIHA TONOJHUTENLHOE TMTAHUE 3a CUeT NePEeTeKaHHUd TIoA3eM-
HBIX 1 NOBEPXHOCTHBIX BOJ

-[lepBrilt Bon03aGop pacnonoxen Ha Oepery Mops, B apTesHaHCcKOM Oac-
cefiie, AJA KOTOPONO 1apaKTepHO NOJNONOE NOTPYREHHE KpPHCTAJIHHECKOro
QCHOBaHMA HAa 10T U 10ro-Boctox (puc 1) OcHoOBHOM BOROHOCHBLIA TODH3OHT
NPHYpPOYEH K HHXKHEKEeVOPHACKHM TIIOBCKHM OT/I0MEHHSIM, 3a/A€raloumuM Ha
KpUCTAMLIHdecKoM ¢yHaamenre #a raybune 120—200 M K iory m 10ro-so-
CTOKY OT BOJ03ab0opa IIOBCKHE OTJOMEHHA UMEIOT PEeTHOHAJLHOe PacnpocT-
paHenHe, HA ceBepe Ha paccTosHUM OKoJA0 100 KM 3TH OTJIOMKEHHS BHIKJIUHHU-
BAIOTCA, HA ceBepo-3anaje, npuMepHo B 70 kM oT BOZ03a60pa, YXOAAT HOX
AHO MODPA (pHC 2)

BogoBMemamoiine nopojasl NpeACTaBACHbl [ECYAHHKAaMH, IecKaMll o
ANEBPONUTAMHA ¢ NPOCJAOAMH H JHH3AMH IVIHH M aPTHJAJIATOB, MOULHOCTDL TO-
pusoHTa cocrasaser 70—100 m.

InoBcK#e mMectaHdKH N0 Beel IJIOMAAH DAaclpOCTPAHEHHMS NepekpbiBa-
I0TCS PEerHOHAJLHO BLIAEPXXAHHOA TOJMIIEll JAVUHADUTOBBLIN IVIMH  MOUI-
gocThio 100—150 M [moBekufi ropu30HT BHICOKOHANOPHBIH, B paioHe BOAO-
3abopa Hamopnt ocTnraior 100—200 m Ha 6oabume#t uactu pacmpoctpa-
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HeHHsi BOJOHOCHOTO I'OpPH30HTA NajeHuWe HAlOPOB MPOUCXOXUT C IOTa Ha ce-
Bep B CTOPOHY MOps, KOTOpOe, 0YEBHAHO, sIBJsSeTCA 00/JaCcThbi0 Pa3srPy3KH Bo-
JOHOCHOrO ropusodta. Ha cesepe, B paiioHe BLIKJIHHHBAHHS NeCYaHHKOB pac-
TioJiaraercd Mecrdasi o6JacTh NHTAHUA (CM. pHC. 2).

Puc. 1. Tugporeonorudeckuft paspes (mo M. M. Tacc).
1 —newon, 2-—cynech, 3— rIHHa, 4 -— NeCYaHHK, 5 — rpaHNT, 6 — JlepBOHAYaJbHbIiA }POBEHb BOJO-
HOCHOrO ropisoHtra, 7 — ypoBeHb BOAOHOCHOrO roOpH3oHTa #Ha XII 1962 r

= E=mie s e s [i=Ts

Puc. 2, CxeMa 0Ope30H30THOC TAOBCKOrO BOAOHOCHOIO (OPH3OHTA.

! — riapon3oruncel, 2 — CeBepHAasi TpaHHOa pacnpoCTPpaHeHHs [HOBCKOTG BOAOHOCHOTO IO-
pH3011T3; 3 -— 30HA BBIAOJLA TJOBCKOTO BOJOHOCHOIO TOPH3OHTa NOJ dYerBepPTHYHBIE OTJOXKe-
HUS Ha AHe MOps, 4 — Habal014aTeIbHbBIE CKBAXHI b, 5 — JHHHUA TIAPOT€OJIOTHYECKOTO pa3pe3da

B ycaoBusix BonoszaGopa Ne 1, rie BoOOHOCHBIH TODHU3OHT 3ajeraer Ha
r.1y6ute Bosdee 100 M u nepekphlBaeTCA MOUIHBIM CJIOEM IJIOTHRIX KeMOpHii-
ChMX TJMH, a o0JacTH nUTaHUS UM pasrpy3Kd YJAalleHH Ha pacCTosHHe 10
70—100 kM, OCHOBHHIM HCTOYHHKOM (DOPMHPOBAHHS IKCIIYAaTANMHOHHHX 3a-
nacos ABAAIOTCA, QUEeBUAHO, YHAPyrHe 3amachl OCHOBHOIO BOLOHOCHOTO TIO-

pu3oHTa.
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Bypenue apresnaHcKux cKBaXHH Ha BOA03a6ope Hauyaloch BO BTOpOit
NOJIOBHHE NPOLLIOTO BeKa, 0aHako Bo BpeMsa Benuxoii Oteuecrsennofl Boii-

gbl GONBUIMHCTBO CKBAXKYWH OHJIO OCTAHOBACHO ¥ YPOBHW IOUTH NOJHOCTHIO
BOCCTAHOBUJIHUCE.,

B nocnieBoenHble TOAb yBEJHUEHHEe BOXOOTOOPA CBA3aHO ¢ GYPEHHEM
HOBHIX CKBAaXHH H C YCOBEPLIEHCTBOBAHWEM BOJNONOIBEMHHIX yCT2HOBOK.
Bcero nHa BonoszaGope mmeercs oxovsio 100 sKReMAyaTamuoOHHEIX CKBAXKWNH,
PacHoJIOMEHHbIX OTAEAbHBIMU IPYNNaMyu Ha O/MOLLAaAH OKoJO 50 KMZ.

Haunnas ¢ 1946 r. BogoOTGOp yBEeAHYHBAJCH APHMEPHO TPOIIOPILHO-
Haabno BpeMeHu (puc. 3). CooTBeTcTBeHHO HAGJIONAETCH POCT BOPOHKH Je-

TpeCcCHH MO MIOWAMM U HA TJay-
vl OHHY. 3a nepuon Ha6moaedufi ¢

s 1944 o 1963 r. yposeHb B meHr-

34 pe BOJ03abopa NOHH3W/ICK HA

;Z 55—60 M u rayGuma 3anierasusa

ero cocrasnaa 60—70 m. O6uiasn

H cpaboTKa nanopa Ha TEPPHTO-

£ ’V‘\‘ pui BoJosafopa gocturia 40—

éma ‘\,\1 50%. CHuxeHHe YPOBHS HA BO-

= ”’V‘vv nosa6ope cocrasister 1—6 M B

S 520 \’"L rox, npd 3roM (opMa BODOHKH

i "\N JICIIPECCHUN OCTAaeTest HOCTOSHHON,

g\400 MJ-\ 4TO CBfI3aHO ¢ KBa3UCTALHOHAP-

=80 W'L HBIM PEXHUMOM JBIKeHIIN IOA-
bt b L L] ] 3eMHEX BOJ.

§§§§§§§§§[§§§§§§§§ Buausuue BOJooTGOpa pac-

- TPOCTPAHAETCs HAa OTPOMHYIO

Puc. 3. Mporojeriui rpagaK OTHOCHTEAHHOTO HIMERE~ n10ialb, KOTOpas COCTABARCT

Hus nebuta aonosea‘?:gcamuh;azmﬁ Bou B lewipe B0- okogao 16 Teic. kM2 Ha 3anmax u

I_ypoaezznzg;; D ere wopuni (5 ;2 — c0NT Ha BOCTOK BOPOHKa pAenpeccHH

B0103a60pa (B ME/cex) durcHpyercs Ha paccTositiie 10

100 kM u Go.tee, @ Ha CEBED H 10T
BANAHHE B0103a60pa oTvedaercs Ha 50—70 kM. CHuxkeHyie ypoBHS Ha pac-
crostHun 15—30 kM oT Bogosadopa mocturaer 30—40 um, a B 40—50 Km oHO
paBHO HECKOJNLKUM MeTpaM (pHC. 4). llns pexxuMa ypOBHA XapaKTepHHL pe3-
Kue KoseGaHHus, BHI3BAHHLIE HEPABHOMEDPHOCTLIO BOAOOTGOPA. Tonosbie Kose-
fauust ypOBHS B LeHTpe JelMpeccHu JOCTHTAIoT 15—20 M, no wmepe
yialennsa OT BoJgo3abopa aMOJHTYAn KoJeGanna YpOBHA ROCTENeHHO
yMeHbIaoTCS.

M3 onpita paGotsl Bogo3datopa Ne 1 MOXHO caenath BBIBOX, YTO  1IpH
SKCAJYaTAlUU BOJOHOCHHIX TOPH3OHTOB, 3a/IEralOUIUX Ha 3HAYHTENBHOI Ty~
GUHE U NePeKPHLITHIX PErHOHA1bHO BHIIEPKAHHLIMH TIHHUCTBIMM OTAOMK eHus-
MH, Da3BUBAIOTCS IMyDOKHE BODOHKM AENPECcCHU, Paluychl BANAHMA KOTOPHIX
NPOCAEKUBAIOTCA HA NECSATKH KHIOMETPOB. B sTHX yenoBHAX Bo103a80pH!
pa60TalOT NPH HEYCTAHOBHBUIEMCS PeXKHME.

BTopoii Bogo3aGop HaXxoAutcs Ha Gepery MOps Ha TEPpHTOpHH [losb-
CKO-JINTOBCKOTO apTE3HAHCKOTO Oaccefina. DKCniyaTupyeMbif BOJOHOCHBH

goMnyeKc (mBsenTtoiickuii Dasv 1 crapoockonabckuil Dost) B pajione Bomosa-
Gopa 3aseraer ua rayoune 40—70 M.

BoOMOBMeA0NIMe NOPOIs NPEeICcTABAEHHE IeCYaHO-TJIHHACTOH TOTLLed,
MoLIHOCTh KOTOpoit gocturaer 200 M (puc. 5). PuabTphl GOALLIMHCTBA 3Ke-
NAYATALHONHBLIX CKBaKMH DacnojaraioTcsi B BepxHedl HauboJee mecuann-
cTOfl 4acTH BOXOHOCHOM TosumM. BopoHOCHBIE NOPOAB MOACTHUAAIOTCH DEIHO-
HaJbHO BbUIEPXKAHHBIM HAPOBCKMUM TOPH3OHTOM (Donr) MOIIHOCTBIO 60-
Jee 100 .
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ITOT TOPH3OHT CJOXKEeH Mepre/siMH, JOJOMHTAMH, TJIHHAMH M ABJSETCA
OTHOCHUTEJIbHBIM BOAOYIIOPOM.

B KpoB/ie BOLOHOCHOTO KOMIIIEKCA 3aJ1€Tal0T YeTBepPTHUHble H BepXHeje-
BOHCKHE OTJIOXeHHs. Bepxnenesonckue o6paszosanus (Dssr) pacmpoctpane-
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Puc. 4. CxeMa (OHMKEHHS YDPOBHS NOA3EMHLIX BOX TAGBCKOTQ TO-
PU3OHTA 32 nepuon ¢ 1944 no 1983 r. (no M. I1. Tacc).

I —or 40 no 45; 2—or 45 no 50; 3—or 30 a0 55. 4—ot W5 Ao
60; 5 — Gomee 60 ™M

20

-20I:
—4 0
-60
-80
-100
-120
-140
~760

E Bl -2 EEcde BZ3s F=s

Puc. 5. Tunporeonoruyeckuii paspes m» padioHe monosadopa.
1 —necon, 2 —raneynuk, 3-— rIKHa; 4 — MecUYaHHK; 5 - Mepredb; 6 — ypoBeHb BOIOHOCHOTG TFOPH3OHTA

HHl B 10JKHO¥ 4acTH BojJozabopa (puc. 6) W mpeIcraB/eHbl nepecaaHBaHHeM
IOJIOMHTOB, MepreJefl I IVIMH ¢ BKJIOYeHHeM rumca olbuiefi MOMHOCTRI0 30—
35 M. K BepxHeJeBOHCKHM OTIONKEHHAM IIPHYPOUEH CJ1a50BOLOOGHIBHBI IO~
PH30HT, cofepX)alluil cyibdaTHbie BOIDI.

HetBepTHuHblE OTVIOKEHHs MOIIHOCTHIO 50—70 M pacupocTpaneHs! Ha BCefl
mromagd BoA03a0Opa M OpeACTaBJeHbl, Kak NPaBH/IO, ABYXCAOHHOW TOJ-
mef. B ocHopaHnu 3ajeral0T CYIVIMHKH, CYNeCH H TJIMHBI MOINHOCTBIO [0
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15—20 M u 6o.ree. MopeHuble OTIOKEHHS NEPEKPLIBAIOTCA MECKaMH, K KOTo-
PHIM NPHYPOYeH IPYHTOBbI BOLOHOCHDLIH TOPH3OHT.

B cesepo-BocTOuHO/ yacTH BOXO3a6Opa IVINHKCTHIE YETBEPTHUHBIE OTJIO-
JKEHHsl OTCYTCTBYIOT, 3XeCh NPOCAeXHBaeTcs ApeBHAA norpebedHas AOJHHA.
BbINO/JHEHHAA DHLIXJbIMH BOXHO-IEIHHKOBBIMH OTJIOXKeHHMH. Bomxosa6op
pacnojioXXeH B JedbTe KPYNHOH PEeKH, AHO KOTOPOH, Mo MAHHBIN HHMKEHEp-
HO-T€0JIOTHYeCKOTo GypeHHs, CJO-
JKEHO IECKOM C JTHH3aMH H MPOCJIO0
AMH TVIMH MOWHOCTBIO 10 5—6 M
SKcnayaTupyeMsblil BO,JOHOCHEH!
KOMIIEKC HMEeT  pPerHoHaJIbHOe
pacnpocTpaHeHHe, MNOTPYyXaaAch B
I0T0-3aNaJHOM HaNpaB/eHuH; K ce-
Bepy oT Bojo3abopa AeBoHCKIle Of-
JOXKEeHHA BHIXOLAAT [OH AHO MOPSs.
UerBepTHYHBIE OTJOXKEHHS Ha IHE
MOp$1 NpeACTaBaeHbl MOPEHOH, JeH-
10YHLIMH TJIMHAMH H TneckaMH of-
lileil MOLHOCTBIO B HECKOJIbKO Je€-
CATKOB METPOB.

B ecrecTBeHHBIX YCIOBHAX YPO-
BeHb ILBEHTOHCKO-CTaPOOCKOIbCKO~

b3 +ZL
s s
g3
S-6-xs
§-8-§6
-S4
8,18
] 8 -2 S?
e—dr =z [ e = ~14% Dyl Toés 1960 1957 15 T9S% 1958 1960 1867 96k
Puc. 6. CxeMa THAPOM3OTHNL IMBEHTORCKO-CTApoOC- Puc. 7. Tpaduk H3IMeHeHHd jefuva u VPOSHS
KOJbCKOTO KOMNJaexkca B pafione Bogosafopa (no ma- NOAIEMHBX BOA

TepHataM JINTOBCKCH THAPOreoNOrHIeCRoit CTRHUHH).

1 — npepmonaraeMoe NMOHHXEHHE CTATHYECKOrO YypOB-

HSA IIBEHTOACKO-C1apOOCKONBCKOrO KOMONekca, 2 —

TMOJ0XKeHue THAPOH3oTHMNC Ha 1966 r.; 3 — rpaunua

PACMONOXEHHSA BON03aGOPHBIX CKBAXKHUH, 4 — ceBep-

Hasd IpaHHLA PACN]OCTPAHEHHS BepXHEXEBOHCKHX OT-
JNOXEHHH,

ro KOMINIEKCa pacnosiaraercsi BGJIH3YW ZHEBHOH NOBEPXHOCTH H HMeeT YK/IOH
Ha CeBepo-3anaj B CTOPOHY MOpS.

B omuchiBaeMbIX T'HIPONe0JIONHUECKHX YCJIOBHSIX OCHOBHBIMH HCTOWIM-
KaMy QOPMHPOBAHHS SKCIIYAaTALlHOHHBIX 3aIaCOB ABJAIOTCA IPYHTOBHE 30-
bl 9eTBePTUUHBIX OTJIOXKEHHH ¥ MOBEPXHOCTHLE BOABI PEK U 03ep, pacrnolo-
JKeHHBbIX Ha TEPPHTOPHH BoAo3abopa. DTH BOAbI MOTYT Nonaxarh B 3KCIJya-
THPYEMBLHi KOMILIEKC Yepe3 ca1abonpoHHIaeMble MOPEHHbI CYTJIHHKH.

ITepsbie 3KcIVIyaTaUHOHHbIE CKBAXKHHBI HA TEPPHTODHH PacmpoCTp aHde-
HHS IIBEHTOHCKO-CTAaPOOCKONBCKONO BOJOHOCHOTO KOMIIEKCa HayaJiH coopy-
Karbcs B IpoILaoM Beke. B mactosniee speMsi 37echk pabotaer oxoao 300
CKBAaXXHH, PAClOJOXeHHHX 0e3 BCAKOH CHCTeMbl HAa NJIOMAZH OKHI0
150 M2 BoablinHCTBO CKBaxuH paborawor kpyriocyTouyHo. [Tocre oxowya-
aus BoitHb ¢ 1946 mo 1954 r. pacxox Bomosabopa OCTaBaJICs MOYTH HOCTO-
aanbiM, MateHcuBHOe OypeHHe HOBHIX CKBAXKHH TPOUCXOAHAO B NEpHoXd
¢ 1955 mo 1966 r., korma pacxonx Boxo3abopa BO3pacTaJ NOYTH NMPONOPLHO-
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HaJbHO BpeMeHHu (puc. 7). COOTBETCTBEHHO C H3MEHEHHeM TeMIila BOROOT-
6opa Ha TepPHTOPHM BORO3abOpa NPOHCXOLHIO CHHXKCHHE YpPOBHA IUBEH-
TOHCKO-CTapioo CKOAbKONo KoMmjaexkca. B 1954 r. ofuiee cHuXKeHue YpPOBHS
He NpEBbIATO HECKOJALKHX MeTpoB, ¢ 1955 r. Hauajoch ero HempepniBHOE
nageHHe co ckopoctbio npumMepHo 0,2—1,7 M B rox. HanbGosee mHTeHCHBHOE
cCHUXeHHe yPOBHA HabaloxaJ och B LeHTpaabHOH uyactd Boposabopa, rue
Oomo pocturao 15— 20 m.

Pacuernoe nonnxenue Ha Bogosabope, cieqaHHOoe Ge3 yuera moCTyn-
JleHHsl MOBEDXHOCTHLIX W TPYHTOBBIX BOX B TAPTYCKO-LWIBEHTOHCKHH KOM-
IJIeKC OpH CyIlecTBylomieM or6oPe H DAcnoJOXEHHM CKBaxmuH, B 2,0—25
pasa npeBblIaeT HalalopaeMole,

3a npepesamu Bopmo3abopa pexuMHble HAaGJIONEHHS HE WPOBOAATCA.
HecMOTps Ha HHTEHCHBHYR 3KCIJIYATAnHio IUBEHTOHCKO-CTAPOOCKOABCKOTO
KOMIJIEKCa, DEXHM TPYHTOBHX BOJ HAa TeDpHTOPHH Bomo3abopa OJauH30K
K €CTeCTBEHHOMY, UTO MOXHO O0BSICHHTb TECHOH THAPABIHYECKOH CBA3DIO
C TMOBeDXHOCTHBIMHM BomxaMH. B ioxwuofi wacty ropoma Habaiomaercs CHUXKe-
HHe YPOBHA B BePXHeLeBOHCKOV rOPH30HTe H H3MEeHeHHe XAMHYECKOIO COo-
C€TaBa MOA3EMHBIX BOJ B 3KCNJAyaTAaUHOHHBIX CKBaXHHAaxX, 410 CBA3aHO C Ie-
peTeKaHHeM H3 BepPXHENEBOHCKONo BOAOHOCHOI0 TOPH30HTA, CORePHKaAlLLero
cyabdarnbe BoRb.

Ha npumepe Bomoszabopa Ne 2 BumaHO, UTO B YCJIOBHAX, KOTZA OCHOB-
HOW BOXOHOCHBIH TOPH30HT 3aJieraer CPaBHHTEJbHO HerayboKo M HMeer
TECHYIO THApPaBJIMYECKYIO CBSI3b C TPYHTOBHIMH H NOBEPXHOCTHLIMH BOXAMH,
KOTODble ABJAIOTCH OCHOBHBIMY MCTOUHHKAMH (POPMHPOBAHHA SKCIUTyaTallH-
OHHBIX 3amacoB, padora B0103aBOPOB NPHBOLHT K (POPMUPOBAHHIO HEray-
60KHX BOPOHOK penpeccHil. [IpH OCTOSIHHOM BOXOOTGOpPE B 3THX YCAOBHAX
BO3MOXKeH yCT aHOBHBHIHHCA pekuM GHIbTPAUHUH.

BausHue BORooT60pa Noa3eMHBIX BOJ,
Ha OCYLICHME CMEXKHBIX BOJLOHOCHbIX FOPH3OHTOB

B kauecTBe npHMepOB H3MEHEHHS NPUPONHBIX YCJIOBUHA MOJ BO3AEHCT-
BueM 0T00pa NOX3eMHBIX BOX IJf BOROCHaOKeHHd OblIH  HCHOJIb30BaHbI
MarepHaJn bBenopycckono reoJoro-rugporeooryyeckorg Tpecra 1o yyacrt-
KaMm AeficTBYOIHX B0R03a60poB «3eneHoBKka» H «HoBHHKRaE».

Bonosabop «3eneHoBKa» pacmosiokKeH Ha CEBepO-BOCTOUHOH OKpauHe
r. Muncka. Ha yvacrke Bojgosafopa ¢ NMOBEPXHOCTH 3aJeralorT BOLHO-JIC]-
HHKOBble OTJIOKEHHSI BPEMEHH OTCTYIIAHHA MOCKOBCKONO JIeAHHKA. DTH OT-
J0XEHHs1 NPeACTABAECHb PA3HO3EPHHCTHIMHA NECKaMH C rpaBHeM M rajanKoi
H MecTaMH TpAaBHilHO-rajJeuyHbiMH IopoxaMd. MOMIHOCTE 3THX OTJIOXKeHHH
Ha yuacTke BOopmo3abopa uaMenserca or 0 mo 26 M. K 3roMy TOpH30HTY
npuypoueH 6€3HANOPHBIH BOJOHOCHBIH TODH3OHT, NPOH3BOAHTENbHOCTb KO-
TOPOr0 XapaKTepH3yercs yAeJdbHbIMU neGHTaMu cKBaxuH oT 0,4 1o 2 jafcek.

B moaune p. CuensiHka pacnpocTpaHeHbl COBpPeMeHHble aJJllOBHaJbHble
3aHJIeHHble MeCKH MOWHOCTbIO 1—3 M.

Bopno-nmeiHUKOBBIE ¥ AMTIOBHAJBHBIE OTIOKEHHA IMOXCTHUIAIOTCS MO-
CKOBCKOII MOpeHOH, NpeicTaBAeHHO! MOpPEHHBIMH IJIHHAMHU, CYIMTHHKAMH H
CyneCAMH C OPOCTOSIMH ICCKOB OT MeJKO3€PHHCTBIX N0 KpPYNHO3EPHHCTHIX
¢ rpaBHeM, raJibko#l W BaayHaMH. MoiHoctb 3tuX mpociaoes 2—12 M. O6-
nag MOHIHOCTh MOpeHH H3Mensercs ot 8 mo 48 M. Ha yuacrke Bomosabopa
MOCKOBCKas MOpeHa HMeeT noBceMecTHoe pacupocrpanenue. Huxke 3ame-
TaloT JHENPOB CKO-MOCKOBCKHE BOJHO-JIEAHHKOBbIE OTJI0KEHHS, KOTopble
OpeacTaBaeHs NECKAMH OT MEJKO3€PHHCTHIX A0 KPYNHO3EPHHCTHIX C rpa-
BHEM H TaJbKOW M rPaBHNHO-TaJ€eYHBIMH OTIOXKEHUAMH C NPOCJHOSIMH IJIHU-
HHCTBIX mopoja MomHOCTBI0 |—4 M. Ofmgas MOWHOCTH OTAOXKEHHI H3MeHd-
ercsl ot 17 10 38 M u GoJee.
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K 2HenpoBCKO-MOCKOBCKHM OTJIOXOHHAM NDHYyDOUeH HANGPHbIA BOXO-
HOCHBIl DPODH30HT, KOTODHIH 3KCIWMIyaTHpYeTCsl 3eJeHOBCKHM BOA03aGOpOM.
TToncrnnaloTcss AHENPOBCKO-MOCKOBCKHE OTJIOXEHHS AHEIPOBCKON MODEHOH,
a B MeCTax ee pPa3MblBa — BOXHO-JICXHHKOBBIMH GEPe3HHCKO-IHENPOBCKHMH
06pa30BAHUAMH.

BonosaGop «3enenoska» 6ul1 coopyxed B 1935—1937 rr. o 1951 r.

BOMO3a60p COCTOHA U3 OMHOM CKBaXKHHLI, MPOH3BOAHTENbHOCTL KOTOPON
. ouexusalacp B 1000 m3/cyrku. Haunnasa ¢ 1951 r. Senenoscxkuit Bomosabop
MOCTENEeHHO pacliHpsieTcs 3a CYeT BBOAA
B CTPOH HOBLIX CKBAXKHH; NPOH3BONH-
TEJbHOCTb €r0 yBeJHYHBaercs.

Ha Boxosa6ope 3eaenorka c 1961 r.
OpPraHH3OBaHbl pPeXHMHble HaOJIOJeHHS
N0 3KCHJIyaTaLHOHHBIM CKBa>KMHAM 34
YPOBHsIMH HOA3eMHHX BOx. Kak mokasa-

gyt

Puc. 8. Cxema pacnpocrpaHeHus salonxoueH-
HOTO Y4acTKa B jaoJdHhe p. Caenus,
1 — 3a60Ji04eHHas TIAOMIANb, 2 — PEKHMHARN
CKBAXHHA H ee HOMep

Jad >TH HabJioneHus, B palioHe BOJ03a-
60pa NpOHCXOJHT CHUKEHKWe YPOBHS NOJI-
3eMHBIX BOJ, BbI3BAHHOE pa3BHTHEM He-
1pecchoHHOH BOpoHKH. B nenTpe Boxo3a-
6opa BeJHUYMHA CHHIKCHHS YPOBHA B
1966 r. no cparnenuio ¢ 1935—1937 rr.
coctaBuna 11 m. Paguyc BausiHHA BOjO-
3aGopa npocruraer 1800 m.

B pesyabrare 3KCIyaTanHM noa-
3eMHBIX BOJ AHENPOBCKO-MOCKOBCKOTO
BOAOHOCHOTO TOpH3OHTa Habulofaercs
MOHHXKEHHe YDOBHA TPYHTOBBLIX BOZL B
NepeoM OT NOBEPXHOCTH BOXOHOCHOM TO-
pY30HTe HA TEPPHTOPHH, NpHUJeraoiiei
k 3eseHOBCKOMY Bono3zabopy. B pesyub-
rate 31oro Ha yuacrke bB. Caenxs npo-
H30IJI0 OCylueHHe G0JIOT, 4 Ha TePPHTO-
pun BoraHnueckoro caja Hs-3a yMeHb-
IIeHHsST BJAAXKHOCTH MOYBBI OTMEYAETCsH
BbICbIXaHHE KPOHBI IepeBbEeB.

Ha yuyactke B. Caennsi, pacuoso-
sheHHOM B | KM Ha ceBepo-BOCTOK OT BO-
no3abopa 3eneHOBKA, [0 HHTEHCHBHOI

sKcnilyatagdd BogodaGopa snoJsb p. B. Caenus pacmoaaramuch 60s0THBIE
maccHeb. Ilpubansurensnasl cxema pacnpocTpaHeHus 3THX 60J0T mOKasaHa
Ha pHc. 8. bonoTa uMeaM rpyHTOROe MHTAHHe 3a CYeT NEepBROr0 OT MOBEPXHO-
CTH BOJOHOCHOTO ropusonra. Kak BHaHO u3 puc. 9, ¢ yBeinueHHeM otbopa
N0J3E€MHBIX BOJA Ha 3eJeHOBCKOM BORO3abope M3 [IHENPOBCKO-MOCKOBCKOTO
ropu3oHrTa, Ha yuactke B. Ciuenua nHabmonaercs NOCTENEeHHOe NOHHXeHHE
YPOBHSI NOJ3€MHLIX BOA JAHENPOBCKO-MOCKOBCKOTO rOpU3oHTa (CKB. 67) n
YDOBHSA TPYHTOBLIX BOJ MEePBOFO OT NOBEPXHOCTH BOXOHOCHOIO TOPH3OHTA
(cxB. 66). B pesyabTare 3T0r0 HPOH3OUII0 H3MEHeHHe KOHTypa paciipocTpa-
HeHus 3abosioueHHON TeppHTOpHH. B Hacroslee BpeMsa yuactok Bb. Caemns
MOJMHOCTBIO OCYLIeH, U paHee 3a600UeHHEe 3eMJId HCIIOAB3YIOTCS NOA CTPOHU-
TeJIbCTRO.

Kak noxaszanyu pexuMHble HAOJMIOREHHS 32 YDOBHEM MOL3EMHBIX BOJ
Ha yuacTke Dorannueckoro caja, B peavibpTare 3IKCIyaTalyl Boxo3abo-
poM «3e/ieHOBKa» M0J3eMHBIX BOJX H3 AHENPOBCKO-MOCKOBCKOTO NOPH30HTA
IIPOHCXOANT MOHIKEHHE YDOBHA HE TOJLKO B AHENPOBCKO-MOCKOBCKOM, HO
¥ B IepBOM OT I0OBEPXHOCTH BOXOHOCHOM F'OPH3OHTE.
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BonosaGop HoBuHka pacnosoxen Ha ceBepo-CeBepo-3amafHOH OKpaw-
He r. Muncka Ha yuactke pomgosaGopa ¢ MOBEPXHOCTH 3a/eNaloT BOLHO-
JeJHAKOBEE OTJIOXKEHHsS BPEMEHHM OTCTYNAHHSA MOCKOBCKOTO OJIeJEHEHH,
pefACTaBJGHHble Pa3HO3EPHHCTHIMH NMECKaMH C TpaBHEM H DaJbKOH MOII-
woctsio go 27 M. [logcmuaalorcs OHH MOPEHHHMH OTJIOMEHHSMH MOCKOB-
CKOTO OJiefieHeHHsa (CYynecH, CyraAMHKH, [VIMHBL ¢ TNPOCJHOSMH NecKa), MOl
HOCTb KOTOPBIX #3Mensencs oT 1 ao 53 m.

Huxe MOpeHb MOBCEMECTHO 3aJ€raloT BOLHO-JELHHKOBBIE IHETPOB-
CKIO-MOCKOBCKHE 0TJIOXKeHHs, KOTOPHe NPEACTaBJeHbl MecKaMH OT MeJKO-
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Prc. 9. I'paduK H3MeHeHHs ypoBHs ROA3EMHEIX BOA HAa yuacTke B. Caenws n orGopa moa-
3eMHLIX BOA Ma Bogo3abope «3e a» B0 Bp

36PHHUCTHX N0 KDYMHO3SEDPHHCTHX ¢ IpasMeM H rajabxoil, Obulas MOIHOCTDL
IHENPOBCKO-MOCKOBCKHX OTIOXKeHH H3Mensiercs or 13 mo 58 M H 6oJee.
K 1HenpoBcKO-MOCKOBCKHM OTJIOKEHHSIM INPHypoUYeH HAnopHHA BOLOHOC-
HHl TOPH30HT, KOTOPHIH fBJAfETCH OCHOBHHIM HCTOYHHMKOM BOMOCHAGKEOHHA
r. MuHcKa.

Uepes «oKHA» B MOPEHe BOROHOCHBIH TOPH3OHT JHENPOBCKO-MOCKOB-
CKHX OTHOXEHUH THADABAHYECCKH CBSI3AH C BBHIUENCKAUIHM BOJLOHOCHBIM
TOPH30HTOM M ¢ BoxamH p. CBHC/IOUL.

Bonosabop Hoeunka paboraer ¢ 1935 ., npou3sBOAHTEILHOCTDb €0 B TO
BpeMs He DpeBbiliana 5 teic. M3/CyTKH. B npenBoeHHble M TIOCJA€BOSHHbIE
DOAH Ha YYacTKe BOLO3abopa BBOAATCA B AEHCTBHE HOBBIE CKBAXKHHBI U
TPOH3BOAUTENBHOCTb BOZO3aGopa yBeamuyusaeTrca ¢ 5—I10 mo 20 Thic.
M3fcyTkm. B Hacnosiuee BpeMs Ha Boxozalope 3kcIIyammpylorcs 22 ckBa-
KuHpl 06meli npousBoAnTenpHOCTbIO 29-—32 Thic. M3/cytku. B pesyJabrarte
SKCIJIyaTaudn Bomo3abopa o0pasoBasach AEMPECCHOHHAs BOPOHXA C  pa-
IHYyCOM OKOJIO 3 KM, Ha IorTe oHa orpaHudeHa p. CBHC/IOUb.

Bonosa6op HoBuHka sBJaseTcs HHPHILTPAUHOHHLIM. Desopycckoi
ruapocrannyed ¢ 1962 mo 1966 r. MPOBOAHJAHCH DexHMHEEe HaGMIOACHHS
3a H3MeHeHHEeM YDOBHS MOA3EMHBIX BOJA AHEMPOBCKO-MOCKOBCKOIO BOJJOHOC-
HOPO TOPH3OHTAa Ha ydyacTke pomosaGopa Homunka. Kak mokasanin sTu Ha-
6/110leHUA, YPOBHH TNOJA3eMHHIX BoJA B HaO0MIOAaTeJbHbIX CKBaXHHAX pacno-
JiaTaJuch Ha OTHHUX W TeX XKe aGCOMIOTHBHIX OTMETKaxX.
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PexuMuble HaGMOIeHHS 3a H3MeHEHHEM YDOBHS NOA3eMHBIX BOJA B
TIepBOM 10T TIOBEDXHOCTH BOJOHOCHOM NOPH3OHTE Ha ydacTKke Bomosabopa He
NPOBOASATCS.

B 1968 r. uncruryrom Beal'MMHU3 npumepno 3 200 M ot cxB. | BOmo3a-
6opa HoBHHka Obla npo6ypeH IONepeYHHK, CKBAXHHbBI KOTOPOrO BCKPBLIH
Hepsbifi OT HOBEPXHOCTE BOJOHOCHHIA TOPH30HT. B cKb. 262, pacmoioxen-
soit B 200 M or Bomo3afopa, YpOBeHb TIOA3EMHBIX BOJ YCTAHOBHJCA Ha alc.
ormetke 199,53 M. [To jamumM M. E. AabroBckoro # B. M. Afisusa, xono-
phle NPOBOMHMJM FHAPOTEOJOrHYecKHe paGoThl B 3TOM Xe padione B 1938 r,.
ypOBeHb TOJ3eMHHIX BOA B MOCKOBCKO-IZHENPOBCKOM BOAOHOCHOM TOPH30H-
Te HaxofHjucs ua abc. oTMeTKe, Gjuskof K 204 M. TakuM oGpasom, ¢ 1938
no 1968 r. ypoBenb noi3eMHBIX BOJA NOHH3HJCs Oojee zeM Ha 4 M. [lowu-
JKeHHe YPOBHS TPYHTOBBIX BOJ B N€PBOM BOIOHOCHOM TOPH30HTE CBS3aHO
¢ 3KCcmiyaTanuefi IHEAPOBCKO-MOCKOBCKONO BOMCHOCHONO DMOPH30HTA, KOTO-
PHIf H3-32 HAJAHMUHSl QCOKOH» B MOPEHE TMHIPABJIHYSCKH CBA3aH C BORZOHOC-
HBIM TOPH30HTOM B NMOKJOBHHIX OTJIOXKEHHSX.

Baunanue BofONIHUIKEHNS HA OCelaHiE 3€MHOH TIOBEPXHOCTH
r. MocKBH

B rexymem crorems B MOCKBE NPOH3OULTO 3HAYHTEJNBHOE IOHHNKCHHE
ypOBHEH pPA3JUYHEIX BOAOHOCHHX TOPH30HTOB (rPYHTOBHIX BOX, BepXHe-
cpellHe- H HHKHEKaMEeFHOYTOABHBIX BOA), KOTOpOE MOIVIO IOBJeYb 3a CO-
6ofi ocenaHde NOBEPXHOCTH. Pa3BUTHIO 0CaloK TAKOTO POZa 3Xech BechbMa
CIIOCOBCTBYIOT — T@OJIODO-THIPOTe0JONHYecKre ycaoBudA: 1) HajJdyHe MHOro-
METPOBBIX BOZOHOCHHIX TOJILY YeTBEPTHYHBIX NECKOB M Cymneceid; 2) HaauyHe
ILIACTHYHHIX IOPCKUX M TYNONJNACTHYHHIX BEePXHEKaMEHHOYNOJBHHIX F/IHHH-
CThIX IJIaCTOB, MCMBITHIBAIOMHX GoJiblIOe B3BeluyBalolliee AaBJeHHe HaNop-
HBIX BOA; 3) Ha/judyue TPEIUHHOBATHX NOJOMHTO-H3BECTHAKOBLIX TOJI[ Kap-
fona, 3aKjAlogalollux HimopHble BOABL. Ciexyer K 37oMy 106aBHTB, 4TO H3-
3a TPeIlHHOBATOCTH M3BeCTHAKOR H HOJOMHTOB BepXHEro KapGOoHa, 3ajeralo-
IMX HAA YIUIOTHAIOMANKCA CJIOAMH OLHOMMOHHBIX IVIHH, OHH He NPeLCTaB-
JAA10T coG0f CIVIOIWHOM MOHOJUTHOA TmoJH. TpelluHb, NMPpedAMyMISCTBEHHO
TeKTOHHYecKHe, pa3buBilor ux Ha OJokH (Ilepmsaxos, 1949), xoropwie cno-
co6HBl K CaAMOCTOATENbIOH OCanKe, BCJICACTBHE UEro H BO3MOXKHO OCeHaHHE
OTIeJBHBIX YYaCTKOB IOPOAA.

JelicTBUTENBHO, KK MOKA3aJu HaTypHble HAOMOAGHHSA, OCATKH, CBA-
3aHHble ¢ MOHHIKEHHEM yPOBHSI MOJN3eMHbLIX BOX, HMMEIOT UIMPOKOE pacnpoct-
paHende B ropoje. BimnsHre BOMONOHHKEHHS HA OoCeflaHHe NOBEPXHOCTH BbIfi-
BMJIa NPeXje Bcero NPaKTHKA — HalnlogeuHs 3a ocafkodl m nedopmanueis
OTHeJIbHBIX 314HHUEA B NOPOXE.

Tak, manpumep, 3naune rocTuHUIE «MOCKBA», MOCTPOGHHOE Ha 0P CKHX
TJIHHAX, ¢ MOMyCKaeMHN IaBleHMeM Ha nofomBy ¢yHnamenra 1,5 xrc/em?,
uMeno xo mioas 1935 1. BOpMaJbHYIO 3aTyXaloollylo €O BpeMeHeM ocalKy.
ITocne Toro kak MerpocTpoli A MOCTPOHKM [IAXThl MeTPO CTad HPOH3BO-
JAHTb OTKAyKy H3 HAMOPHOrO BEpXHEKaMeHHOYToJIbHOIr0 BOXOHOCHOrO rOPH30H-
Ta ¥ YPOBeHb €ro NOHM3AJICH Ba 27 M, CKOPOCTH OCajKH BO3poc/ia Gojee 4eM
B NOJITOpa pasa. JloNoMHHTeNbHOE CKAaTHe I0PCKHX IVIMH OblI0 BBI3BAHO YBe-
JHYeHHeM Harpysku Ha 2,7 Xnc/cM? B pe3yJibTaTe BOJOTIOHHXCHHS.

OTkauku MerpocTposi aKTHBHM3HPOBAJNH OCafZKy 3naHua G6GubJanoTern
uM. Jleamna, rocrunnnb «MetponoJey», sqanus Maaono tearpa u ap.

HauGosee n0CTOBE)HYIO KOJMYESCTBEHHYIO OLEHKY BJHSHHS BOLONOHH-
XKeHHs Ha OcejaHne MOIePXHOCTH AAIOT HUBeJAWpHble HAOMIOASHHT Ha yda-
CTKe, rae NPOM3BOAMTCsS 0TKauKa. Takue HaG.1l00eHUs ObLIH BHNOAHEHH Mer-
pPOTUIPOTPAHCOM Ha OJHOM H3 YYacTKOB TPAcCel METPO A0 TPOXOAKH TOH-
HeJlelt, yeM OBIJIO HCKJKUEHO BJAUSIHHE H4 oCelaHHe NMOBePXHOCTH IOA3eMHO-
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ro CTpOMTeAbCTEa, TOHHENH 3Jech MOJIKHBI OBIIH NPOXOLHTHCT B M3BECTHS-
Kax KapOGoHa moJ NOJHHOH [0JeTHHKOBOTO Da3MbiBa, 3aI0OJHEHHOH ueTBep-
THUHRIMH NecYyaHHMH oTJaoXKeHHsaMH. OTKaukK#H H3 KaMeHHOYTOJbHHIX H3-
BECTHIKOB CONPOROMIAIHCL CHHXKEHHEM YPOBHSI HaAKaMeHHOYTOJbHHX BOX
B YeTBEPITHYHBIX Heckax. [Ipu cHuxXeHnH HX ypoBHS Ha 17 M ocanka noBepx-
HoctH jgocruria 15—28 mMM. Ha yuacTke 3ajderaHus B ToJjile NEeCKOB JIHH3
CHJIBHOCKHMASMbIX HJIOBATHX CYTJIHHKOR C TOp(QAHHCTHIMH TIPOCHOfKaMy,
0cajka NMoBepxHocTH JocTHria 80 MM. [Tox BaHAHHEM BOLOMOHHKOHHS IIO-
BEPXHOCTD Ocesia B pamuyce 400 M (Cazonos, 1968).

BBHay TpyAHOCTH OpraHH3alHH HHBeJMPHBIX HAOJIOZEHHA B YC/IOBHAX
KPYTIHONAOIAAHBIX NOHHKEHHA YPOBHS MOA3EMHBIX BOA AJs yueTa Bo3aeil-
CTBHSl OTKayek Ha OCefaHHe TEpPHTOPHH, HeNecoo6pas3uo PHMEHHTH pacyer-
HBIA MEeTOJ, B COTOCTABJEHHH C De3yJbTaTaM# TOPOJACKHX MOBTOPHHIX HHRe-
JupoBoK. [Ipn 3toM OyayT HemabGeXKHbl HEKOTOPHIE PACXOXKISHMS PACUeTHBIX
# PaKTHYECKHX AAHHBIX, B CTOPOHY YBEJHUEHHS MOCHAENHHX, OCKOAbKY (ak-
THYECKHe OCaAKH OTPaXaloT BJHAHHE H JAPYTHX (AKTOPOB: CTATHYECKHX,
JAWHAMHIECKHX HATDY30K, IOJ3EeMHOTO CTPOHTEJLCTBA K T. 1.

[ToaoGuelt MeTOL CONOCTABJIGHUS PacUyeTHHX 00ALOK ¢ (PAKTHYSCKHMH,
BBISIBJIEHHBIMH NOPOJACKHMH MOBTOPDHBIMH HHBeJIHDOBKAMH, OB UCIIOJNb3OBaH
HJs1 OUeHKH BO37efCTBHS BOAOMOHUMKEHHS] Ha ocelaHHe TeppuTopuu r. Mo-
cKBH. [To AanHBIM YeThipex DOPOACKHX HUBEJIHPOBOK, BHINOJHeHHHX B 1901,
1936, 1950, 1963—1965 rr., aBTOpOoM GBIJIM COCTaBJEHbl TPH KAPThHl BEPTH-
KaJbHbIX CMEIUEeHHA MOBepXHOCTH T. MOCkBH 3a mnepmoan 1901—1936,
1936—1950, 1950—1963—1965 rr., oTpaxkaiollue HM3MEHEHHe BO BPEMEHH
XapaKTepa BePTHKAJLHBIX CMeELIeHHH.

[1pu conocrasieHsn KapT BEPTHKAJHHBIX CMeINEH I NMOBepXHocTH . Mo-
CKBHl ¢ KapTaM# THAPOH3OTUIC H THAPOM30Mbe3 MOA3EMHBIX BOX, OTPaKalo-
DIHX H3MeHeHHe WX YDOBHEH BO BpPeMEHH, a TaK:XKe NPH OKOHTYDUBAHHH Ha
KapTax BePTHKAaJbHBIX CMeEIIeHHH XelpPecCHOHHbIX BOPOHOK, CYIECTBOBAB-
IIMX B pa3Hoe BpeMs B TPYHTOBHIX BOAaX, OOHapyKHBaercs, YTO TePPHTO-
PHMH KPYTHBIX BOJOTIOHHXEHHUA [peTepnesu oceqaHHe.

JlJis BHISIBIEHMS H KOJIHYECTBEHHON OUEHKH POJIH BOJOMOHHKEHHS B OCe-
JAHHH [OBEPXHOCTH HAMHW BHIIOJIHEHH pPacyeThl OCAZOK MOBEPXHOCTH JAJS
pAla NYHKTOB, Tle HMeJO MeCTO 3HAUUTEJNbHOe CHHIKEeHHe YDOBHS NOA3eM-
HbIX BOA. PacuerTs NPOH3BOXHJHCHL IO (oOpMysaM, TIpHBeLSHHHIM B padoTre
H. B. 'apmonosa, A. A. KosonsisuneBa, ®. B. Komiosa (1965). B nyskrax,
Fle 3a JaHHHA TNePHOX BPeMeHH NPOM30LLI0 CHHXEHHe YPOBHS HECKOJBKHX
BOJIOHOCHBIX TOPDH30HTORB, ONpeLeNAJOCh BO3LeHCTBHe KaXKJAOTO NOPDH3OHTAa H
OTAeJbHbBE OCAAKH CYMMHpOBajHCh, PacuerHble niokasaTeJn ¢HaHKo-Mexa-
HHYECKHX CBONCTB YETBEPTHUHLIX OTJIOXKEHHH OpaJiich M3 aTiaca reoJorHie-
CKHX KapT # Te0JOTHUECKHX Da3pe30B TepPHTOpPHH I. MOCKBH, TpuueM IJd
KaXI0oTo YUacTKa HCMoJb30Baduch AH(depeHuHpOBaHHbE MOKa3aTesu. Xa-
PaKTepUCTHKa (U3HKO-MEXaHHUECKHX CBOHCTB BEpPXHEKAMEHHOYNOJBHHIX #
IOPCKHX [JIMH, 2 TaKlKe DacyueTHhle napaMeTpnl BOXOHOCHHIX TOPH3OHTOB Ka-
MEHHOYDOJbLHLIX OTJIONKEHHH MmOJIyYeHbl H3 JIHTEPATYPHHIX H (POHIOBHIX HC-
TOYHUKOB. BiHInHe ynJIOTHEHHT BepeHCKHX IVIMH cpeHero xapOoHa MOULHO-
cTbio 8—13 M, UCHHTHBAIOLIHX B3BelIHBalONIee BO3AeACTBHE HANOPOB HHK-
HEKaMeHHOYIOJLHOTO BOMOHOCHONO TNOPH30HTA, He Y4UHMTHIBAJOCh BBHAY HX
60/bIION NJIOTHOCTH H, CJIeJORAaTeJbHO, MaJof cxKHMaeMocTH. B oTHOUIeHHH
IOPCKHX 11 BepXHEKaMEHHOYTOMIBHBIX TJIMH CHeJaHbl JONYIIeHHS O MOCTOSH-
CTBe moKasartedeli (QH3HKO-MeXaHHYeCKHX CBOACTB MJI9 ECell TeppUTOpUH
r. MOCKBL H 0 DaRHOMEDHOH CKODOCTH CHHXEHHS YDOBHS HAaNOPHBIX BOX.

Mbl npHBOAMM JIHIIb Pe3yJbTaTH PAcyeToB OCAJOK OTJAeJbHBIX IyHKTOR
ropofa, KoTophle AalOTcA B CONOCTaBJeHHH ¢ (aKTHUECKHMH OCaAKaMH.

3aMocksopenkas usaydyuda. B nepuog 1936—1950 rr. npoHsonuio Kpyn-
HOIIOMmAZHOe OCeXaHHe TEPPHTOPHH 3aMOCKBOPENKOA H3JyUWHB, OXBaTHB-
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nee noftMennyo, 11 HagnofiMennyio u orgacti 111 HazmoliMeHHy0 TeppacHl.
B npennizymwii nepuon (1901—1936 rr.) wa paccmanpuBaeMoil TeppHTO-
pud 3aQUKCHPOBAHBI JHIIb OCAAKH PENepOB NONMbl W €IWHHYHHIX PerepoB
BHe ee. OnycKanue NOCJAEIXHHX BHI3BAHO MECTHRIMH IIPHYMHAMA: HEPABHOMED-
HpIM YIJIOTHEHHEM TNOPOJA B OCHOBAHHH 3N aHHH, HapyIIEHHEM pPaBHOBeCHS
Maccusa nopoj nox GyHaaMeHTaMy B CBSI3H C NIPOXOAKON BOJIH3H HHX TpaH-
weft ¥ T. I

IlpeoGaanawuias 4acTb OCeBuIell TePPUTOPHH PACMOTAraercs B npeme-
nax JoJIeJHUKOBOrO pasMbiBa [OPON BEPXHENO KapOioHa M OTYacTd BHE
ero, B pmonune pasmbiza lop-

———  CKHe NOPOAbl OTCYTCTBYIOT, H
antQz—v- ' Ha BEPXHEKAMEHHOYFOJIbHHIX
e=lep=L  N0poAax, NpeACTaBACHHbIX

: 06BIYHO O JHOMN-ABYMA MaYKaMH
rauH 1 uasecruakos (Cjl, Cs2,
Cs®), 3ajeramor YeTBepTUY-
Hble, NpeHMYIlecTBEHHO Mec-
I ] yauble, oryoxendd (puc. 10).
4 Huxuaa  rtoama HX — 3TO

- g DIIOBHOTMSIUHATbHEIE — HHX-
HHe MeXMODeHHble TeCKH
MowHoCTRIO a0 11—17.5 M;
Bbllle 3ajeralorT aubo ApeB-
HeaJslloBuaabHble neckn I,
pexe Il nagnofiMeHHbIX Tep-
pac p. MockBp MOIIHOCTbIO
no 20 M, aubo coBpeMeHHHE
aJJIIoBHAJIbHbIE 00Pa30oBaHUS

R 4 [DIDIH5 @ E7 MOILIHOCTbIO 40 9 M, Nepekphl-

Tbl€ OTJOXKEHUAMH KyabTyp-
puc. 10. I . sone 3 Horo cJjaos. B Goprax moauH
uc. 10. Teolcro-AHTONOrH4YECKH paspes B pailose 3amo-

CKBOPEUKOH H3XYUHHS! pa3Mbisa H BHE HX NOJ 4YET-

! — KyAbTYpHBL cnofl, 2 — necok, 3 — CyrJHHOK HETBEpTHY- BEePTHUYHBIMH OTJOXKeHHAMH
HblH; 4 — IVIMHA 10pcKasi; & — INTHHA KAMEHHOYTOJInLHAf, 6 —

U3BECTHAK; 7 — YpOBeHb TI'DYHTOGBIX BOJ 3aJeralor IOpCKHE JIHHbLL

MOIHOCTbIO 0 26 M u OoJiee.

Ocexantie TeppHTOPUH 3aMOCKBOpPEYbA NPOH3OUIO B II€DHOJ, XapaxTe-
PH3YIOULHACA 3HAYHTENBHBIMH H3MEHEHHSIMH DUADPOreOJIOTHYECKHX —YCAOBHH,
BLI3BAHHBIX B OCHOBHOM OTKaukaMH MeTpocTpos, KOTOPHIMH COTPOBOKAA-
JOCh CTPOHTEJbCTBO 3aMOCKBOPENKOND pafHyca H IOXKHONO ydJacTKa KOJb-
UeBOH TPAcChl METPO, a Takke paborofi BoIO3abopHbix ckBaxuH. OTKauku
MerpocTpost 3gech sesch ¢ 1936 r. MHTeHOHBHOCTL HX H3MEHAJach O Bpe-
MeHeM, HO ocobeHHo Bo3pociaa B mepmon ¢ 1944 mo 1949 r. Ilponssomusocs
IOHKHXeHHe YDOBHA GE3HAMOPHHBIX HAIKaMeHHOYNOJbHBIX (TPYHTOBLIX) BOA
H HalOPHBIX BePXHEKaMeHHOYroJbHHX. B rpYyHTOBHIX BOAAaX B PasHHX Me-
crax 00pasoBaJch AeNpecCHoHHBle BODOHKH, KOTOPbIe B pPE3yJbTaTe [JHU-
TeJIbHONO BOZOOTGOPA CIHJIHCH MeXAy 0GoH, YyTo BHI3BAJ0 KPYNHOIJOMAL-
HOe MOHMXKEeHHe WX MOBEPXHOCTH. YPOBEHb MPYHTOBBLIX BOX ObWI CHHXEH OT
5 mo 32 M. ITocnennsas mudpa OOOTBETCTBYET BeJHUWHE TOHHIKEGHHS YPOBHA
rPYHTOBHIX BOA B paiioHe KpacHoxoaMckoro mocra B koHue 40-X noaos.

Hamop BepxHeKaMeHHOYTOJNbHHX Box ynana Ha 12—14 M. [IbesomerpH-
YecKHi ypOBeHb CpeIHEKaMEHHOYIOJIbHBIX BOJA MO/ BJHSIHHEM 3KCIIyaTamnu-
OHHBIX OTKayex MoHu3WiIcs B neproa ¢ 1940 mo 1950 r. na 16—23 M, moraa
kax ¢ 1901 no 1940 r. Hanop 3TON0 NOPH3OHTA YMEHbIUWJICH JUIIb HA 3—4 M.

ITbe3omeTpuyecKHil ypoBeHb HUKHEKaMeHHOYNOJNLHON0 BOLOHOCHONO To-
pH3OHTA 3a pacCMaTpUBaeMHil HepHOX MOoHH3HICA Ha 10—19 m.
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., Taxum o6pasom, B nepuox c 1936 no 1950 r. na reppuropuH 3aMOCKBO-
PeUKOH HM3MYYHHB CYLIECTBEHHO NOHHU3UAHCL YDOBHH YETBIPEX BOMOHOCHBIX
NOPHU30HTOB, YTO LOJIKHO ObIJIO MOBJeYb 00KaTHe TOJILU YeTBEPTUUHBIX TeC-
YaHBIX NOPOX, & TaK¥Ke KOHCOJIHAAIHIO BEpXHEKaMEeHHOYIOJIbHBIX [VIMH ¥ yII-
pynoe ckaTwe BEpXHe-, CpelHe- M HHXHEKaMEeHHOYNOJbHBIX BOXOHOCHbIN
TOJIILL

Ocajkyu NMOBEPXHOCTH, BH3BaHHBE CHIMKEGHHEM YDORHEH 4YeThpex BOXO-
HOCHBIX TOPH3OHTOB, PAacCYHTaHbl NJf HARYX NYHKTOB B INpeieaax KpacHo-
XOJIMCKOH HAenpeccun 3auenckoro Bajga u 1-ro O3epKoBckoro Tmepeyiika
YposeHb TPYHTOBHIX BOX B 3THX NMYHKTaxX GblI CHHUXKEH COOTBETCTBEHHO Ha
22,5 u 15 M, Uro COrJacHO pacyeram HOJKHO ObLIO BHI3BaTh OCENAHHE [10-
BepXHOCTH Ha 34,7 u 9 MM,

Ocepanyie MOBEPXHOCTH NIPH NMaXEHHH HANOPOB BePXHEKAMEHHOYTOJIbHBIX
BOX (XaMoBHHYECKAs TOJILA) NPOHCXOAUT 32 CYET YIJIOTHEHUS TOJLIH TIUH
Cs3, nepekpuiBalomeli XxaMoBHuUYeckue H3BecTHiKM C23, a TaxkXe ynpyroro
CXaTHs H3BECTHSKOB XaMOBHHYecKON Tosly. CHUXKEHHE Nbe30MeTPHYECKOTO
YPOBHSI CpeiHeKaMeHHOYNOJMbHOI0 BOXLOHOCHONO NOPH30HTA COTIPOBOXKIASTCS
YyIJIOTHEHHEM HUKHell MadyKu BepXHeKaMEeHHOYNOJIbHBIX riuH Clz ¥ ynpyrum
CXKaTHeM H3BECTHSKOB cpeAaHero kapGoHa. CpaGoTka HanopoB HUXHeKaMeH-
HOYTOJIbHBIX BOZ BJI€YET YIPYroe cXKaTHe 0JHOHMEeHHOH TOJIILH.

Pacuerabe ocajky NOBEPXHOCTH BCJASACTBHE yIoTHeHHA rIHH Cs2 i Cls
COCTABJAIOT COOTBETCTBEHHO B ABYX NYHKTax 5 H 6 MM.

B pesyabrarte ynpyroro ckaTds NOpOJA XaMOBHHYECKOH TOJIIH BepXHe-
ro kapGoHa Ocagka NOBEPXHOCTH COCTABJSET B ABYX NYHKTax 3a MepHOL
1936—1950 rr. 1,6—1,3 MM; NpH yHPYDPOM CKaTUH BOAOBMEIIAIOUIUX TOPOL
cpexnero kap6oHa pacyeTHas ocanka paBHa 3—2,7 MM, IpH YIIPYnoM cxa-
THH BOAOHOCHHIX TOJIIN HUXKHEPo KapOoHa pacyerHas iocalka COOTBETCTBYET
0,7—0,6 mm.

CyMMmapHas pacyeTHas OCajiKa HOBEPXHOCTH IIOX BJIHSIHHEM CHUXKEHHS
yPOBHEN yeThIpex BONOHOCHHIX POPH30HTOB JAaeTcs B CONMOCTABJEHHH C (ak-
THYecKOHN,  TOJYyUeHHOH H3 TIOBTOPHBIX HuBenuposok 1936—1950 rr
(Tabu. 2).

Tabanna 2

ConocTaBieHHe pacYeTHBIX H q)ammlecuux

ocajoK
PacueTHbie daKTUUECKU L
Mecronoioxenue 0CaTKH, MM ocanKH, MM
3auernckuit Bal . . . . . . 50 4256
TMepemit O3epkOBCKHE Tep. 23,6 2126

Brhiupcsrennbie BeJUUHHB XaPAKTEpU3YIOT ocefaHHe BOCTOUHOH YacTH
3aMOCKBOPEIKON M3JYYHHbI, TAe OBITH COCPEROTOYeHH HamboJee HHTEHCHB-
Hble OTKAyKH C r1yGOKHM NOHHKEHHEM TPYHTOBHIX M HamopHHX Boa. B 3a-
NAgHON YacTH M3JyyuHb H3MEHEHHe MMAPOreoJIOTHYECKHX YCI0BHH Obl1o Me-
Hee 3HAYHTEAbHBIM, YpOBE&Hb TPYHTOBHIX BOJ CHH3WJCs Ha 5—6 M. OTKayku
MerpocTpoda secbMa cabo 0TPaswINCh Ha N0J10XKEHUH Nbe30OMeTPOB BePXHe-
KaMeHHOYPOJIbHONO BOLOHOCHONO TOpH30oHTA. B cpemHe- M HuKHEKaMeHHO-
YNOJIBHOM BOZOHOCHBIX MOPH30HTaX Hanmops K 1950 r. ymasu cOOTBeTCTBEHHO
Ha 22—23 m 16—21 m.

Pasnuuyne B BeJIHYHHAX BOJONOHHNKEHHA 06yCa0BMJIO pasHHIy B Ocexa-
HHH 3anajfHoil U BOCTOYHON 9acTH H3Jy4HHH! B BOCTOYHON 9acTH, rie BOJXO-
moHHXKeHUHe OblJ0 Gojee 3HAUUTEJIbHBLIM, OCaAKH HAXOHATCA B JUANA30HE
20—40 MM u Govee, B 3amagHol — He npesslmalor 20 MM (puc. 11). Haa
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OJIHOTO M3 MyHKTOB 3aNMaAHOH JACTH M3TYYHHBI GbLI BHIOJHEH pacyeT 0calok,
KOTOpHIfi MOATBepAN Halle oObsicHeHHe Pa3/HuusA B OocafKax ofeHx yacref
TEPPHTOPHH pa3HMileil B BeJHYHHAX BOJAONOHHMKeHHA. Pacuers mpousseneHH
JJISl 4eTBEPTHYHHX [peBHea /UIIOBHAJBLHBIX IIECKOB HHXKHeA NaYyKH BepxHeKa-
MEHHOYTOJIbHBIX TJIHH, a TaKXe H3BECTHSKOBBIX TOJII CpPEXHEro H HUMKHEro
KapOOHa, HCILITHIBAIOIIKHX YIIPYToe CKaTHe.

Pacyernas ocajika nmoBepXHOCTH, BEI3BaHHAsl YIJIOTHEHHEM JpeBHeallIo-
BHAJIBHBIX NIECKOB IIPH CHHXXEHHH YPOBHSI TPYHTOBHIX BOJ, COCTaBJseT 8 MM.
Pacyernas ocajxa moBepXHOCTH, 00yC/10B/JeHHAas1 KOHCOIMAANHe TVIUH BepX-
Hero kapOoHa, paBHa 6 Mwm. Pac-
YeTHass OCajfKa MOBEPXHOCTH, BHI-
3BaHHAsi YNPYTHM CKaTHeM u3Be-
CTHAKOB H JOJIOMHTOB CpeXHero
KapOoHa, paBHa 2,8 MM, HHMKHETo
Kap6oHa — 0,5 Mm.

CymmapHasi pacueTHasi ocafKa
TOBEpXHOCTH 3a mnepHoX 1936—
1950 rr. cocrasaser: 8+6+28+4
+0,5=17,3 MM, ¢daKkTuyeckas —
18 Mm.

K nepuony 1950—1958 rr. orHOCST-
csl perHoHaJIbHbIe OCAaAKH TeppHTO-
pHH H3Jy4HHH MocKBa-peKH, B npe-

= 5 [ 4 JeJax KOTOpo# B TeueHue 50 Jiet OT-

. MeUaJIuCh JIHIUb OTAEJIbHEIE JIOKAh-
Vs Eods E217 == Hble ocepaHuda. Ha Goabirell yactu

Puc, 11, CxemMaTHuecKkad Kapra BEPTHKAALEBIX CMe- TEPPHTOpHH K31y JHHE TIOPOALL
Menufl MOBEPXHOCTH TEPPUTOPAH u3Ayuurnt Mocksa- BCPXHEro Kapéoﬂa, IIpeaACTaBJeH-
e e B g, 7 INC KAK HPABAIO, HBeCrHTKaN
ocenamHe 70 20 MM; 3 — oceflanHe oT 20 Ko 40 MM; XaMOB}‘"’[quKOH TOJIILH, HHXKHEH
e O e I it MAUKOH  BEDXHeKAMeHHOYTOMBHGI
raemMass H30JHHUHSL OCeAAHHs; 8 — TPacca MeTpo IMIHH U HW3BeCTHAKaAaMH KDHBAKHH-
ckoft tonmm (Ci?, Cs!, Cq%), mepe-

KPHITH OPCKAMH [VIHHAMH H CcymeciMM MoOmHOCTBIO 14—21 M, Ha KOTOPHIX
3aseraioT ajuioBHajibHble oraoxenus 111, 11 u nofimenno# reppac (puc. 12).

C nmepuomoM perHoHaJbHOTO OCEeJaHHS 3ToH TEPPHTOPHM COBNAAAOT IO
BpeMeHH:

1. CrmxeHpe Nbe30MeTPHUECKONO YPOBHA XaMOBHHYECKOTO BOJOHOCHOTO
rOpH30HTA MOJ, BAMSAHHEM OTKaueK MeTpocTposi A0 H HHXKeE IONOLIBBI BhilIe-
JIeW alHX OPCKHX TJIHH.

2. 3HaynTespHble CHHMEHHS HAmoOpOB BOX <CpelHerno KapGona (22—
38 M), BhI3BaHHBle 3KCIIyaTanueHd 3TONO NOPH3OHTA apTe3HaHCKHMH CKBa-
KHuHaM# u OTKaukaMu MerpocTposi.

3. Kpynnoe cHuKeHHe HANOPOB HYMKHEKAMEHHOYNOJLHONO BOXOHOCHOrO
ropH3oHTa (26—33 MM), obycioBjeHHOe SKCILTYATAnHOHHHIMH OTKAYKaMHu.

KosnnuecTBo oTKaunBaeMo#l H3 IIAXT BOAB (H3 BepxXHe- M CpeJHEKaMeH-
HOYTOJIBHBIX H3BeCTHKOB) B mepHox ¢ 1952 mo 1958 r. cocrasasno 213—
751 M3/yac. BauAnue 3THX OTKayeK PAacHPoOCTPaHHIOCH ITOYTH Ha BCIO TEPPH-
TOPHIO H3JIYYHHB. MaxkcHMaJsibHoe CHHXXEHHe HanopoB HaOMIoxaJoch BOJHM3H
TpaccH. B COOTBeTCTBHH C YBesHYeHHeM BONOTIOHHXKEHHS B HalpaBJCHHH
Tpacch MeTpO BO3DACTalOT OCanku moeepxuoctu (puc. 13), uno yKasmiBaer
Ha MPSIMYIO CBSI3b NOCAECIHHX C OTKAYKAMH.

Pacuersl 0cafiok ycTaHaB/JIHBAIOT, 4TO BEAYINYIO POJb B OCEXAHHH H3JY-
YHHH HTPaJd OTKAaYKH BepXHEKaMeHHOYroJIbHHIX BOJ, NOBJEKIIHe 3a coboi
KOHCOJIMAANHIO I0PCKHX TVIHH. DTO BHIHO K3 IPHBOXMMOrOo HHXXE COIOCTAaB-
JeHHS OCAJOK, BHI3BAHHLIX CXXATHEM PasqMYHBIX 1O/ MOpox (ra6a. 3).
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CyMmMapHas pacyeTHas ocajka NMOBEPXHOCTH AJd paitoHa yaum 10-ie-
™Ha OkTa6psa — Ycauesa pasHa 35,8 MM, dakrnyeckasa 32—38 mm. Cym-
Maphif pacyeTHas OCajxa TIOBEPXHOCTH N1 pafoHa ya. b. IluporoBckas
cocrasiager 20,2 MM, dakruyeckas 18 Mm.
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Prc. 1. TFeosoro-auromorayecknit paspes Prc. 13. Cxemartudecras Kapra aepTHKAABHLIX CMeme-

pafiora yauum ¥Ycauesa. HHAA MOBEPXHOCTH TepPHTIOPHH HIAYYHHW Mocksa-pekn

J — KyAyTYpHEIAA  caoft; 2 — mecoK; 3 — cy- sa mepHOR 1950—1958 rr.
mech; 4-— CYrAMMOK; 5 — rAMHA JopcKas; 6 — 1—8 — nMama’on ocejaMmx: I — no 20 mm; 2—or 20 xo
H3BECTHIK; 7 ~—IVIHHA KAMeHMHOyroabHafd; 8 — 30 MM, 3—otr 30 no 40 mm; 4—or 40 no B0 Mm; §—
BRICOTA Hamopa or 50 no 60 MmM; 6—or 60 no 70 MM; 7—or 70 Ko

80 MM; 8 — Gonee 60 MM; 9 — M3ONHHHA OCEpaHud; 10—
npealioNaraeMas H3OMMHHA ocepaHud, JI —Tpacca MeT-
po

Ta6nauuna 3
ConocrasiaeHve 0CafoKk Npyu yNIOTHEHHW Pa3jvuHBIX NMOPOA

Ilpu ynaotaeHun Ipn ynpyroM cxaTHu
TAHH, MM H3BECTHAKOB, MM
Hassanue ymiub
ys0xp. + ol Ca! Cg? [oN C,
Ya. Ycauesa — 10-netus Oxkrtabps . . 23 8 2,1 1,5 12
boabmas Iluporosckas . . . . . . . 11 6 0,8 1,3 1,1

ApanoruyHbie pacyeThl OblaM BLIMOJHEHH HaMu emle mias |2 myHKToB

, hopopa. Ilns mcex cayyaeB oTMeyaercd OJIM3KOe COBNajeHHe PACYETHHIX

'f daxTiyeckux ocamoKk. PacueTtHnle ocaAx® cocTaBasam 70—112% daxtuue-

CKHX. B xeBATH CJAyyasix H3 CeMHaJAUATU pacyeTHle OCaAKH ObLIIM MeHbIe

¢daktryeckux, cocrasaasa 70—979% or Hux (B cpemHem 86%), B oxHOM CJay-

Yae Ocajlka COOTBETCTBORaNa (QAKTHYECKOH, B CeMH CJyyasix COCTaBJsgjIa
102—1129% (B cpensem 106%).



40 BJIHSAHHE BOOOOTBORA NOIA3EMHBIX BOJ

Hexkomopoe mnpeswinedue akTHUECKHX OCAIOK NOBEPXHOCTH HajJ pac-
YeTHBIMU 00bsicHAeTC BJAHSAHMEM M JIPYTHMX AaHTPOINOreHHBIX (aKTOPOB, UTO
TDOATBEPKAAET NOANTeHHBIH XapakTep ocafox r. Mockeol. Cayuas ke mpe-
BHIIEHHUSI PACUYETHBIX 0calLoK Haj (PaxkTHUecKUMH MM HX DABEHCTBO CBHE-
TEJbCTBYIOT cKopee He 00 OTCYTCTBHH MHBIX BO3JeHcTBHH, a 00 ommbxkax HU-
BEJHPOBOK, 34710KEHHBIX B IOKa3aHHSX penepoB. Ciaenyer HMeTh B BHAY
TaK¥XKe H HeCKOJBbKO NPHONHKEHHBIH XapakTep pacueroB.

BeanuyHel 0camox, BBI3BAHHBIX CHHKEHHEM YPOBHS MOZ3EMHBIX BOJ,
3aBHCAT OT MHOruX PaxTopoB: HJf AEeTHAPATHPYEMBIX TOJMIH] — OT cEKHUMae-
MOCTH TIOPOJ H MOIIHOCTH OCYNIaeMOH TOJIIH, M8 TVIMHHCTBIX IOPOJ, KpO-
Me TOT'0, — OT HANOpa, BpeMEHH ero CHIXKEHHS H CKOPOCTH (pHabTpanud. asg
BOJOHANOPHBIX IJI&CTOB, HCHBITHIBAIONMX YNPyTLoe CHKATHE — OT MOLLHOCTH
IOPOX, MX TNOPHCTOCTH, TPLILHHOBAMOCTH, YIPYTMX CBOHMCTB, K03hOhHIUSHT2
duabpTpanul, Ko3dduurenTa N1be30NPOBOJHOCTH.

B TaGa. 4 comocTaBASIOTcS BEJUYHHBI 0CANOK, BBI3BAHHBIX CXKaTHEM
PasaHYHBIX TOJUL TOPOX, M NPHBOLHTCH KOJHYECTBEHHAS XapaKTepUCTHKA
naunbogee BAUANNX Ha ocelanne daknopos. Jas ynoberea cpaBEeHHs Oca-
JIOK IOPCKHX W BE€PXHEKaMeHHOYTOJbHBIX IVIHH, 8 TaKxkKe BOJOHANOPHBIX TJIa-
croB Kap6oHa OHM BBICUMTAHBl AJs OJHOTO NepHolda BpeMeHH (14 Jer), Tax
Kax GOJBIIHHCTBO PACYETOB BBHIOJIHEHO AJSI 3TOIO NEePHOAA.

Tabanna 4
BeanunHpl 0CajOK, OOYCJAOBAEHHBIX CXAaTHEM Pa3JHUYHbIX TOJIL, KOpPOJ,

Momgocts | Beauyuna Beanuuna

ITopoabl, HCNMLITHIBAIOLULHE CXKaTHE OCYMICHHOH| CHHXKEeHHS OoCeJaHHs,
TOMLLH, M | YPOBHs, M MM

UerBepTHYHble Pa3leabHO3EDHUCTHE H NOJY-

CBA3HbIE NOPOJAbI PA3IMuHOTO redesnca , .| 4—22,5| 4--225 3—35
Favuet I3 . 0 0 0 0 o L o 0 00 oL 5—17 5—17 10—40
Favaet C3 . . . . . . . . ... ... 6—8 8—42 5—7
WssectHakn v gomomutel C3 . . . . . . 5—8 5—17 08—-2,1
Wssectnakn Co. . . . . . . . « o o . .. 100 9—-20 1,9—3
Mapectsaxkn C;. . . . . . . . . . . . .. 50 4—39 0,2—1,5

HauGoabmme ocaikun NOBEPXHOCTH HMEIT MeCTo IpH ADGHHPOBAHMH
IWIACTHYHBIX, BBICOKONOPUCTHIX, THAPOQHUIbHEIX H THAPAaTHPOBAHHBIX IOPCKHX
[JIMH © 4YeTBePTHYHBIX MNecuaHuX OTIOXKeHHHA. TBepible # TYyronJacTHUHBE,
NOCTATOYHO JHTH(PHUHpOBAaHHBle BepXHEKaMEHHOYIOJbHBIE TIHHH  YIJIOT-
HAIODCS BechbMa IJIOXO, XOTS 'OKOHYATEJbHOe ocelaHHe NOBEPXHOCTH 3a CyeT
HX CXKATUsS NpPEeBBINAeT HepeJKo TAKOBOe N0 NPHYHHE YIJOTHEHMA IOPCKHM
DJIMH ¥ 4eTBePTHUHBIX NopoA. Takoe kKaxylileecs IPOTHBOpeyHe 0ObACHICTCS
FJIaBHHIM 00pa3oM TeM, uTo BepXHeKaMeHHOYroJibHble [VIHHB HaXOAATCS HOA
nopasjo GOJbIINM HamopoM, ueM [opckhe rauHbl. CHHXXKeHHe 3TOM0 Hamopa
CONPOBOXKAAETCS COOTBETCTBeHHO M OOJBIIMMH HarpyskaMH Ha NODOAY.
OxroHIATENLHOR cBOeH BeJaWuUMHBl OCAafKa NMOBEPXHOCTH 3a CUeT Jernapara-
IHOHHONO YIVIOTHEHHS I[VIHH BepxHero kapOona Jmocturder uepes 2100—
6700 ser. AnuTenbHOCTh AETHAPATANHOHHONO YIWIOTHEHHS [OPCKHX IVIMH
B pas3HBIX paiioHax uaMepsierca 40—540 rogamu.

MuHuMaspHBIE OCAJKH NMOBEPXHOCTH BO3HHKAIOT TPH YNPYIOM CXATHU
BOIOHANOPHBIX TOJI KapGoHa, 0cob0eHHO HMIKHEKaMeHHOYroJbHbBIX H3BECT-
HAKOB. ITocme Hyne MOXKHO cUMTATH TPAKTHYECKH HECKHMaeMbIMH IpH cpa-
60TKe HanopoB MeHee ueM Ha 12 M (umo JaeT ocaixy mMemee 0,5 nim).
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Ocaiku NOBepXHOCTH JaXKe NpPH [OJHOH cpaGOTKe HANOPOB KaMeHHO-
YrOJbHHIX BOAOHOCHBIX FOPH3OHTOB He NPEBBILIAIOT 7,7 MM.

B cpaBHeHHM C ApeHHPYEMBIMH MOPOXAMM BHIIIeyKa3aHHLIX PANOHOB
KPYIHEIX BOA03a6opoB, HE(TAHEIX W Fa30BEIX MeCTOPOXKAeHHH 3apy6GesHBIX
crpan mopoAbl T. MockBbl o6sapaior GoJee caboH CKHMaeMOCTbIO, B CHJIY
Yero, a TakXKe BCAeICTBHE MEHBIIHX BOIONOHMKEHHI, BeJHYHHA OCe]aHH:d
NOBEPXHOCTH FOPOfa 3HAUUTE/JIbHO MEHbINe, ueM cajKa STHX TeppHTOpHil.

BbiBOA bl

l. Bausaue BopoorGopa moA3eMHBIX BOJ NPHBOLHT K H3MEHEHHIO Kak
DHIPOTEONOTHYECKON 06CTaHOBKH, TaK ¢ 0OMHUX JaHMA(THEIX yCIoBHH OK-
pyxampoulef TeppPUTOPHHU.

2. HanGonee 3naunTeIbHBIME MOCHEACTBUAMH BOMOOTGOpa SBAAIOTCA
CHHXEHHE YPOBHS MOJ3eMHBIX Bojx M 00pasoBaHKe BOPOHOK Jenpeccui; ocy-
mIeHHe BOAOHOCHHIX NODHU3OHTOB; M3MEHEHHEe KadyecTBa NMOA3EMHBIX BOX; 0ce-
JaHHe 3eMHOH IOBEPXHOCTH; H3MeHeHHe peXHuMa NOBEePXHOCTHOIO CTOKa; 0Cy-
meHue 0O0JIOT; OCyUlIeHHe 30HBI MOYBO-TPYHTOB, OKasbiBaloliee BJAHAHHE Ha
yCJAOBHAL MPOM3PACTaHHSl ceJbCKOXO3HCTBEHHHIX KyJbTYp H PacTHTEJNbHO-
CTH.

3. CTeneHdb BJusiHHS BOA0OTGOpAa TOA3eMHBIN BOJ Ha THIpONeoJOrHye-
ckHe M oOlLHe NPHPOAHBIE YCJAOBUS ONPEAEsSeTcsi HHTEHCHBHOCTBIO BOAOOT-
6opa, ero MPOLOJIKHTEJbHOCTBIO, MeOJONHYSCKHM CTPOGHHEM H THIPOTeQJIO-
THYECKUMH YCJIOBHAMH OKpyXalouieil teppuropuu. I1pu 310oM HaHGOJABLIYIO
POJIb HIPAIOT YCJOBHS NHTAHHsS BOLOHOCHBIX FOPH3OHTOB, XapakTep B3aHMO-
CBSI3H MOJ3EMHBIX BOJ C MOBEPXHOCTHBIMH W arMoc(epHBIMH BOZAMH, a Tax-
¥Ke THN CTPOEHHs BOAOBMellamomied TOJMMM H cOCTaBa NEPeKPHIBAIOUIMX H
MOACTHAAIOMIHX HOPOZ.

4. Kax cieflyer 3 paccMOTPeHHHX IpHMepoB, HanbGoJee 3HAUHTEJbHEBIE
HW3MEHEeHHs THADPOreoJoruyecKuxX ycCJAOBHIl, Belpaxalolinecs B 00pa3oBaHuH
perHoHadbHBIX BOPOHOK Jenpeccun ¢ pajuycaMu a0 100 kM u GoJee, npowuc-
XOJAT NpH 3SKCMJyaTauuu IIyGOKO3aJeraloliix HaNoOpHLIX TOPH3OHTOB, Ha-
JEeXHO OTAENEeHHHX OT BbilleJeXalyuX BOJOHOCHBIX NODH3OHTOB U IOBEpX-
HOCTHHIX BOA. B 3Tux caydasx mameHeHus oOumuX JaHRma(THHIX ycaoBHH,
KaK MpaBmwIQ, ABJAIOTCS HE3HAYHTENILHBIMH, 3a HCKJIIOYEHHEM BO3MOKHONO
OcelaHHs 3eMHOH NMOBEPXHOCTH.

Hao6opor, npu BonooTGope m3 HeryyGoOKQ JeKalulux BOLOHOCHBIX T'OPH-
30HTOB NpH HAJUYHH B3aHMOCBA3H C NOJA3EMHBIMH BOJAMH BhIIE/eXKallHX
BOJOHOCHBIX 'OPH30HTOB, a TaKXe ¢ NOBEePXHOCTHBHIMH H aTMoc(epHBEIMH BO-
JlaMu, CHHXKeHHe ypOBHsl 3KCIJIyaTHPyeMOro BOMNOHOCHOIO NOPH3OHTA IIpOHMC-
XOMHT Ha OTpaHHUEHHBIX JOKAJbHBIX yuacTkaX. OlHaKo B 3THX ciayYasX Hpo-
HcxopuT HanGoabiiee BozaelicTeue BOLoOTOOpa Ha obHiHe JaHAIa(THBIE yC-
J0BHs (M3MeHeHWe peXHMa IOBePXHOCTHOTO CTOKa, ocymiexnue 6oJoT, ocy-
LIeHHe NMOYB U T'HGEJb PACTHTEJIHHOCTH).

5. Meroauka MporHosa H3MeHeHHs1 M'MADOre€oJONHUecKHX YCJAOBHH Tox
BAUAHHEM BOL00TOOpa NOA3eMHBIX BOJ AJist OTHAEJNbHBEIX THIOBHIX CXeM pas-
paboTana XOCTATOYHO MOJAHO. BMecTe ¢ TeM MeTOAHKA NPOTHO3a H3MEHEeHHS
JaaamadTHEIX ycaoBHH NpakTudecKH He pasdpaboraHa. B amoM HanpaBieHHu
ROJIXKHBL OBITH NOCTABJECHBl KOMIIJIEKCHBIE Hay4YHble HCCAeT0BAHHUS.



Taasa III

BJIUAHHE BOOOOTJ/IHBA H3 FOPHbLIX BHIPABOTOK
H OPEHHUPYIOUIHX YCTPOHUCTB

XAPAKTEPHCTHKA NPOLECCOB, PA3BHBAIOIIHXCS
B CBJA3H C BOJOOTJIHBOM H3 rOPHbIX BBIPABOTOK
H BOAONOHHW)XEHHEM NPH 3KCINIYATAILIHH MECTOPO)XIAEHHA
MMOJIE3HBIX HCKONMAEMBIX

Pa3pa6oTka MecTOPOXIeHHH TBEpPABIX IOJE3HHX HCKONAEMBIX YacTo
COTIPOBOXKAAETCS BOLOOTJIMBOM M3 NODHHIX BHIPAGOTOK. B C/H0XKHBIX nHAPO-
reoJIOTHYeCKHX YCJOBHSIX TropHbie paboTH OCyHIecTBJIAIOTCH NMOA 3aLIHTOH
NpelBapUTENbHOTO BOJOIOHMKEHHS W HepejKO NpHM 3HAUUTEJNbHHIX 0T6Opax
BOJIHI,

PaHee u3-3a OTCyTCTBHsI HajJleKalllHX TEXHHUECKUX CPEACTB IJISI BORO-
OTVIHBAa MECTOPOXKIeHHs1 paspabaTelBajHch TOJBKO L0 YPOBHS NOA3EMHLIX
B0 6e3 BOMOOT/IHBA. TOMBKO B TeX cJIydasiX, KOrZa yAaBasioch NOHH3ATH yYPO-
BeHb MOA3EMHHX BOJ ¢ [OMOUIBIO CAaMOTEYHLIX JPeHAXKHBLIX VCTPORCTB
(IwToNbHA, KaHABH ), NOPHLIE BEIPAGOTKH COOTBETCTBEHHO yriyGJsiuch. [lpu
6oJiee HIIH MeHee CyHIECTBEHHOM 3aray0GJeHHH I0J| ypOBeHb IPYHTOBHX BOJ H
TeM OOJiee NpU 3SKCIVIYATAUHMH MECTOPOXKISHHH, NPHYPOYEHHHIX K HAIOp-
HBIM BOJOHOCHHIM FOpPH30HTAaM, NPOXOJXa NOpPHBIX BHIpaboTOK 6e3 coopyxe-
HUST BOJOTIOHM3HMTEJBHBEIX YCTPOHCTB HEpe#XO CONpPOBOXKIAasach NPOPHBAMH
BOJbLl B BHIPaGOTKH.

B IlomMockoBHOM yroabHoM GacceiiHe AJISL OCYIIEHHS BOJLOHOCHLIX MeJ-
KO3GDHHCTHIX NECKOB-IVIBIBYHOB HJH CHHXKEHWS B HHX Hamopa NOI3eMHHX
BOJ| BIIEPBHIE B HameH CTpaHe HayaTo BHeAPeHHe 3a0MBHEIX QHJIbLTPOB B IIOY-
BY W KPOBJIO YNOJBHOrO Iiacra. d1oT 3Q¢eKTUBHBIA MOA3EMHHH CHOCOG
OCYILIEeHHS], HalleJIUHA BIOCJAEICTBHH BecbMa IIMPOKOE NpHMEHEHHe NPH OCy-
IIEHMH PHIXJBIX NecYaHo-TJAHHHCTHX MOPOJ HAa MEeCTOPOXKIeHHAX BCeX FOpHO-
HIpOMBIIIIEHHBIX pafioHOB C0103a, MO3BOJIHJ COKPATHTh MOLIHOCTH NPOPHBOB
MmoJ3eMHBIX BOJ H IMBLIByHOB. [locjefilHue fBJSJINCh He TOJbKO 3aTpyRHeE-
HHeM IJIs1 TIpoBeJeHHs SKCIUyaTaluOHHEX paboT, HO B psille CIydyaes COIpO-
BOXJAJHCh OCeJaHMEM IIOBEDXHOCTH 3eMJH C NOCAeNyOWHMH AedopMa-
HUAMH MJH faxe paspymenusiMu. Hepeixko TPODHIBH H3MePSHMCh BEJIHYM-
HaMu NPUTOKOB B BHIpaGotku mo 50—100 m3/uac, pexe 200 m3/wac, a mus
eHHHYHBIX [IAXTHHX IOJeHd ¢ OCHOBHBIMM BOJOHOCHHIMH IODH30HTaMH, IpH-
YPOUEHHEBIMH K 3aKapCTOBaHHLIM H3BECTHSKAaM, OHM mocturasau 500 M3/uac u
Oomee. B makuX ¢Jyuasix Ha IIAXTHHIX NMOJSAX HaOGAOZAJMCh CyUleCTBEHHBlE
HapylieHHs] MOBEPXHOCTH 3eMJH

B Hon6acce, rae MOCTOpPOXK/IEeHHS HPUYPOUYEHH B OCHOBHOM K HeKapCTy-
IOLIEMYCSl CKaJLHOMY HJIM NOJIyCKaJbHOMY TPEUIRHOBATOMY KOMILIEKCY cJa-
60 06BOJHEHHBIX MOPOA (C y4eTOM OTAEJBHBIX MECTODOXKIeHHH, Tie NoBepx-
HOCTHBIE BOILOTOKH HJH BOJOEMBl HelOCpPeJCTBEHHO CBSI3aHB € KPYIHBIMH
TeKTOHHYECKHMH HapyIUeHHSMH HIH TPEIIHHAMY 0GPYIIEHHsS) OYeHb BaXKHBIM
SIBJISIETCSI PElIeHHe BONPOCOB BJWSHEA Pa3pabOTOXK Ha YCJAOBHS BOJOCHAG-
wenus. IMenHo, X0poiro BOZONPOBOASIUIHE TEKTOHHYECKHE 30HLI SIBJISIJIHCE,
C 04HOH CTOPOHH!, OCHOBHEIMH HCTOUHHKAMH 0OBOJHEHHS MOPHBIX BhIpaBOTOK,
a ¢ Jpyno#, yreuka BOJH H3 3aperyJHPOBAHHOTO BOJOEMa, HCIOJNb3yEeMOro
nJisi BofocHaOXKeHHsI, IPHBOAMNAA K OrPaHHYeHHIO Bojomorpelsenust Hace-
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JIeHHEM WM TOPHBIMH TPEANPHSITHSIMH THThEBHX HJAH TEXHHUECKHX BOJ,
YCTPOACTBY HOBBLIX BOJ03a6OPHHEIX COOPYKEHUH WIH JaxKe NepeHocy ux B Ipy-
roe Mecro. Takue fABIeHHS KOBOJILHO 1acTo HAGMIONANHCH 30 BCeH TeppHTO-
PHUM IEHTPAJbHOM NpoMbliIenHoA yactn JlonGacca ¥ Ypajia, NOCKOJbKY 9TH
TOPHONPOMBIIVIEHHEIE DPAHOHBI B 1eJ10M GeZHH NOBEPXHOCTHHIMH U MOJA-
3eMHBIMH BOJaM#, W JJAS1 yNOBJETBODEHHS HYKJ BOJocHaGxKeHHSI MpU-
xomuTcsl npuberath K 3aperyJlHPOBAHUI0 HeGOJBNIMX TOBEPXHOCTHHIX BOJO-
TOKOB. )

TekTonuueckue HapyIIeHHs, CBA3aHHBE C TOPHLIMH Pa3paloTKaMH, OKa-
3HBAIOT cyllecTBeHHOe BausHWe Ha (OPMHPOBaHHEe BOPOHKHM JENPECcCHH, KO-
TOpasi B 3THX YCJOBHSX PacHpOCTPaHsAeTcA Ha MHOTHe KWIOMETDPH BJO/b IIPO-
CTHDaHHS NOPOJ H OKa3blBaeT BJHAHHE Ha DACHOJIONKEHHHE B ee Npejenax
B0N03a60pHBIE CKBAKHHBI H OBEPXHOCTHHIE BOZOEMBL.

Tpemunnl 06pyiieHnst Ha NOBEPXHOCTH 3eMJH, 0coGeHHo rayGoko mpo-
HAKAIOLUMe BHYTPb MaccHBa, NPH pas3paboTKe HECKOJBKUX KPYTONagaloHX
YPOJbHBIX IIacToB 63 3aKaaJKH BeIPaGOTAaHHOIO NPOCTPAHCTBA CNOCOGCTBO-
BaJId 00Pa30BAHHI0 TIYOOKHX NOHMXKEHHA Ha NOBEPXHOCTH 3eMJH THIIA OB-
paros.

Ha mecropoxnennsx, 06BOLHEHHOCT, KOTOPHIX cBsi3aHa C TPEIIHHOBA-
THIMH ¥ 33aKaPCTOBAHHBIMH KapOOHATHBIMH IOPOJAAMH, BOJOOTIUB H3 NOPHBIX
BHIPAGOTOK OORIYHO AOCTATOUHO BEJHK H UCUHCASETCS MHODNHMH OOTHAMH Ky-
GoMeTpoB B 4ac. JT0 BeAeT K (POPMHPOBAHMIO KPYMHBIX AENPECCHOHHBIX BO-
POHOK B paitoHe pa3palOTOK, HepeJKO AOCTHNAIOUIMX ASCATKOB KHJIOMETDOB.
B rmakmx yc/aoBHSIX TecHO NepelIeTaloTCsl 3aladyH BONOOTIHBA ©M3 DNOPHHIX
BHPaGOTOK U BONOCHAOXEHHS H BOSHHKAET HeOOXOLHMOCTh B KOMILIEKCHOM
ux pewenun (CYBP, Mupranumcai).

B 1940 r. u B mocJejyoulnii NepHOA BO MHOTHX pafoHaX HalieHd crpa-
HH NOPHOHOOLIBAKOINAS NPOMBIULIEHHOCTb NOJYYWIA IIHPOKOE pPasBHTHE.
B pasBegKy u 3KCIJyaTalui0 BOBJEKAJIUCh MECTOPOMKIESHHUS, OTAHIAIONLHECs
BLICOKOH BOJOOGH/BbHOCTbIO. MHOrHe AefcTByWOIlHe IIAXTHl W Kapbephl IO-
TpeGoBalu najbHEHANIEN0 Pa3BHTHSA FOPHBIX paboOT M 3KCIVIyaTaluH IOJe3HO-
10 MCKONAEMOr0 Ha 3IHAUHTENbHOH Mrybune. dasa sedeHus nopHLEIX padot BO3-
UHKJa HeoGXOAMMOCTh OCYINEeCTBJEHHS CHelNHAJbHBIX OCYUIHTEIBHHX Mepo-
OPUATHH ¢ MOBEPXHOCTH, a Taxk¥Xe NOA3EMHHBIM M KOMOWHMPOBAHHHWM CIO-
cobamu.

OCHOBHHIMN JpeHAXHBIMH yCTPOHCTBAMH IpH OTKPHITOM crocobe pas-
paboTOK SIBWIUCH BOMONOHUKAIOIIHE CKBaXKHHBI, 0GOpPYJOBaHHbIE TJyGOKO-
BOIHBIMH HacocaMu. IloJ3eMHBIl cnoco6 OCyWIeHHS HEPENKO BHIIOJMHAETCH
B KOMOHHAIMy C NPeABaPHTEIbHBIM BONOIMOHHKEHHEM CKBaXHHAMH W TPH
MOMONLK cHEelHAJbHEIX JAPeHAXHBIX MOPHBEIX BHLPAaGOTOXK.

B pesyabTate BOLOOTAMBA M3 MHONOUMC/JASHHBIX INAXT U KapbepoB NPO-
HCXOAUT FIy60oKOe HApyLIeHHe eCTeCTBEHHONO peXHMa MOI3EMHBIX BOI, pac-
upocTpaHsonieecs Ha 3HaYHTeIbHblE TEPPHTOPHU.

Hapyurenne npupozHoro pekuMa NOA3eMHBIX BOJ Ha IIXPOKOH mJoOmia-
JAA TPUBOLUT K CYHIGCTBEHHBIM H3MEHEHHSM THAPOTEOJONHYECKHX YCAO0BHH
OTHEIbHHX Teppuropaii: 1. MaMensaoTca ycoBus NUTaHus, ABHKEHUS ¥ Pa3-
TPY3KH NOJ3eMHBIX BOJ, a TaKXKe HX XHMuuecKufi cocras. 2. J[loHmxenue
YPOBHSI OA3eMHBIX BOJ MOXKeT 0Ka3blBaTh ocyllalollee Bo3JeficTBHe HA NOU-
BO-TPYHTHI, YTO BJIHSIET HA NPOH3PACTAHHE H YPOKaHHOCTb CeJbCKOX03df-
CTBEHHHIX Ky/AbTyp. 3. Hapynraercs pexXkum pek (npenMyHiecTBEHHO MaJbIX)
H BOX0EMOB.

B cBsizu ¢ 3THM BO3HHKAaeT HeOGXOLHMOCTb KOMILIEKCHOTO PEIeHHS BO-
JOX03ACTBEHHBIX Npo6JeM NIPH OPraHKM3aHuH BOMOCHAaOXKeHHs, OXPAHLl IO -
3eMHLIX ¥ TOBEPXHOCTHHIX BOJ OT HCTOHIeHHSI W 3arpsA3HeHusi, 0OBOJHEHHS
3eMedb | Ip.
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Oco6oe MecTo B M3MEHEHUM PeXUMa TOA3EMHBIX BOJ 3aHHMAIOT BONPO-
CHI, CBAI3AHHBIC ¢ 3KCIMIyaTalHell HeQTAHBIX MectopoxaeHuil. Mcecrenosanys
B 3TOM HalpaBJeHUU elile BecbMa OTpPAHHUEHHHl, M3MeHeHHe pexuMa IO]I-
3eMHBIX BOJ 311eCh CBS3aHO C 0TKAUKOH HedTH, MOACTHIAIOUIHX H OKPYyKab-
HIAX TJIAcTOBBIX BOJ H 3aKaukoH NOBEPXHOCTHHIX BOJA B IIeJSIX OTXKATHA
HedTH. DTH NpPOLECCH CBA3AHBI ¢ M3MEHEHHEM II1acTOBOTO JABJIEHUSI KO
BpeMEHH, a4 TaxkiKe XHMHUECKOro H MHXDOOHOJOrHUECKOTO COCTaBa NOI3eN-
HBIX BOZ.

B pesysabrate riy6okOro BOJONMOHHKEHHS B pafioHaX 3KCIJyaTan®d
WaxT ¥ KapbepoB, B psige caydaeB HabJiogaerca ocefaHue IOBEPXHOCTH
3eMJIH 3a C4YeT YNJIOTHeHHs] OGBOXHEHHBIX MIHHHACTHIX MOPOA MOCTIE CHATHS
B HHX Hamopa. DTH ABJeHHA HanGoJee 4acTO OTMEUAIOTCA B PafioHax Gypo-
YTOJBHBIX MECTOPOXKIECHHH, CJIOMEHHBIX PBIXJIHMH IeCUYaHO-TIHHHCTHIMHA Of-
J0XKCHUAMHA. 3echb IPOHCXOMHT HepasHOMepHOEe 0celaHHe TIOBEPXHOCTH 3€-
J¥W KaK B MJaHe, TAX W [0 BEPTHUKAJH, UTO ABJseTcss HauboJiee ONACHBIM 175
coopyXeHHil naxe npu He6OMbIIOH BETHUHHE OCENAHUSI.

Bce sto mpuBoxHT x Aedopmanyy M Pa3pPYIIEHHIO MOBEPXHOCTHBIX C€o-
Opy:KEHHH IIaxXT, KOMMYHHKAUWH{ W JOPOr B IpejesiaX pa3BUTHA JeNpeccHi,
a TaKkXe K CHHXEHHIO YPOBHEH WM NOJHOMY OCYIIEeHHIO BOA03a6OpHBIX CKBi-
XKHH, KOJ0ALUEB, POAHHKOB U IIp.

s MecTopoXAeHHi, 3a/eraolyx B yCIOBAAX KAPCTa, SBICHAS POCi-
NOTHOCTH HanbGoJee ONACHH B ciyuae NEPEKPBITHA 3axapPCTOBAHHBIX TOPOT
PBHIXJABIMH NeCYaHO-IVINHACTHIMH OTA0XKeHHaAMHU. [Jy6okoe CHHXEHHE YPOBHS
NOA3eMHBIX BOJ Ha INAXTHHIX MOJIfIX B 3TOM CJAydae MOXeT NPHBECTH K pai-
BUTHIO Cy(®(dO3HOHHBIX NPONECCOB, CKA3BIBAONIMXCHA HA aedopManHu AHEE-
HOH NOBEpPXHOCTH.

Onpene/ieHHy0 pPOJb B H3MeHEHHH TPHPOAHOH 0GCTAHOBKH B palioHax
SKCIVIYATHPYEMBIX YroJibHBIX MeCTOPOXIEHHH HrpaloT TeppHKkoHuKd. OHH 34-
HUMAIOT AOBOJBHO Oo0JbinHe Wromanu (Ao 0,2—0,3 xM?) ¥ HOCTHLAIOT BH-
cotel 100—200 M. OnblT nokaswelBaer, 4TO0 TEPPHKOHHKH 0OBIYHO SBJAAIOTCA
HEeIOCTATOYHO yCTOHUHBHIMY B pe3yJabTare HHOHIbTPAUUH B HAX aTMocdep-
HBIX OCaJKOB M, B IEPBYIO0 OUEpelb, CHETOBBIX BOI. DTo BeILeT K pacTeKaHHD
TEPPUKOHUKOB HAa 3HAYHTEAbHON IVION(AJH H Nopuye 3eMesb IPHUTOJHBX I
CeJAbCKOX03AHCTBEHHONO HCMoJb3oBaunsa. KpoMe toro, armocdhepHble ocayks,
GUIbTPYSACh Yepe3 TCPPHKOHHKH, MOTYT H3MEHATh CBOH XMMHMUECKHH COCTas
M 3arpA3HATH TPYHTOBblE BOJBbIL.

BaisiHHe TeppHKOHHMKOB Ha MOA3eMHBIE BOABI B HACTOsIee BpeMs IO
CyLleCTBY He H3yueHO. B cyXoe BpeMs rolla TePPHKOHHKH SBJAIOTCH HCTOY-
HHKOM 3arpsisHeHusl Bo3ayxa nnlibio. [1pu paspaGorxe MecTopoxaeHHH 3&-
K1aaxolii BbIpaGoTAaHHOrO INpPOCTpPaHCTBA npobJeMa TeppPHKOHHKOB CHE-
MaeTcsl.

CyniecTseHHble H3MeHEHHs B pesbede IHEBHOH MOBEPXHOCTH CBSI3aH
co cOpocoM OTx0H40B 00OraTHTeJNBHBIX (AaGPHK, pacmoJanaloI(HXCca OGBIYHD
B paililoHe MeCTOpOXAeHHA. 3lech CO3LAIOTCA IIJIaMOXPAHU/ININA, 3aHHMAIC-
IHe 3HAaYNTeNbHBIC IVIOIANH, a TaKXKe BOJOEMBl JJas <Opoca 0Tp a60TaHHbIL
BOA H JaJbHeHINero HCNOJAb30BaHHA B KpyroBoM oGopote. CoopyxkeHue
9THX YCTPOHCTB HCKIIOUAET BO3MOMXKHOCTb MCIOJB30BAHUS 3eMelb IJf celkb
CKOXO3fIHCTBEHHOr0 HAa3HaueHus, a TaKke BeJleT K 3arpssHeHHI0 NoJ3eM-
HBEIX BOJL.

B nocnensne 5—10 Jet, xorma B paspaboTKy BOBJIEKAIOTCS MeCTOPOH-
IEHHSl 00 CJAOKHBIMH THLDOTCOJOTHUECKHMH V.CJIOBHAMH, TNOTPe6oBaBIAMI
OCYIIECTBJICHHSE IVTyOOKOT0 BOXOMOHHKEHHS, BOIHUK/JIA HEOOXOLHMOCTb B 0]-
NAaHH3alHH CNENHAJbHBIX DEXHMHBIX CTAHIHH M ganbHeiilledl paspaboTKi
MeTOAYKH NPOorHo3a BOAONPHTOKOB B I'OPHBbIE BBIpAGOTKH C YUETOM H3MeEHe
Hus DHAPONeOJOTHYECKHX YCJIOBHHA Ha 3HAWHTEJAbHOH TepputropHu. B cBaA3:
C TeM, yTo TpeGOBAHHA K THIPOTe0JOTHYECKHM IPOTHO3AM IOBHINAITCS,
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HA CJOXHBIX MeCTODOXKIEHHAX NPOTHO3bl 0a3HUPYIOTCA HAa MeTOfAaX MOJEJH-
posanys. TIpu 31OM NPOrHO3bH AOJAKHBI HOCHTH KOMIIEKCHBIE Xapakmep H
BKJIOUATh Ka4ecTBO OTOHpaeMbix BoA. Tiakas HeoOXONHMOCTb Ha3pesaa B psi-
e TOPHOPYAHBIX PaiOHOB, TaK KaK NPH OCBOSHHH TJy60KO3aJeramilux Me-
CTOPOXKAEHHH OTKauHBaeMble BOJbl XapaxTePHU3YIOTCH CYIECTB&HHO IOBHI-
WIeHHON MHHepaJ/Ju3anuell, HW3MeHeHHeM XHMHUYeCKOrOo COCTaBa [OA3eM-
HEIX BOJN H HAAHYMEM B HHX B3BENIEHHBIX YaCTHI[ PA3JAHYHOH IHCIEPCHOCTH.
C6poc 3miX Boj B NOBEPXHOCTHBIE BOLOEMbl H BOXOTOKH BeleT K MX 3arpss-
HEHHIO.

B pafionax, GelHbIX NOJA3EMHBIMH M NOBEPXHOCTHBIMH BQJAaMH, IpH-
TOAHBIMU 1JI1 XO3SHCTBEHHO-ITUTbEBLIX LeJel, NpoBogATca paboTe mo yayd-
IIeHHI0 KayecTBa BoMA, OTOHpaeMBIX Ha MECTOPOXAeHHsX. B ¢BA3n ¢ 3TuMm
BO3HHKaeT HeoOX0AMMOCTb B pa3paboTke MEDONPHATHI 0 HCKIOUEHHID HJIH
yMeHbIIEHHIO NOCTYMJIGHHS NpeCHbIX NOA3EMHBIX BOJ B IOPHBIE BLIPAGOTKH,
B [eJfX HCNOJb30BaHHS HX JJ5 BOXOCHAOKEHHS.

TUNHU3ALUS THAPOTEQJOrHYECKHX YCJIIOBHHA
MECTOPO)XIEHHHA NOJIE3HbIX HCKONMAEMBIX B CBA3H
C BJIHAHHEM KPYIMHOrO BOJAOOTJIHBA HA PEXHM
MOJA3EMHLIX BOJ

T'npporeosioruueckne ycJaoBHS MECTOPOXKAEHHHA MOJE3HBIX HCKOMAEMBIX
XapakTepM3yloTcsi 04eHb OoJIbIIHM pasHooOpasueM. [Tostomy B messix Heko-
TOpO#l CHCTEeMAaTH3aluKM NPHPOAHBIX YCJIOBHH NDHMEHHTEJIbHO K pacCMaTpH-
BaeMBIM BOIpocaM AaeTcsi THIH3AIUs STHX YCJAOBUH C yUeTOM OCHOBHOIO NpU-
aHaka — ocobeHHOCTell (POPMHPOBAHHS AENPECCHH B paliOHE MeCTOPOXKIe-
uui. [Ipensaraemas Tunusanusi 0XBaTHBAeT BeCh KOMILIEKC NMPHPOLHBIX yC-
JIOBHH,

Ilpu BbmeJeHWH THOOB MECTOPOXKIEHH{l 32 OCHOBY Oepercd Xapakxkrtep
CBS3H BOJOHOCHBIX DOPH30OHTOB, OOBONHSAIOUIHX MECTODOXKIEHWE, <€ aTMO-
cepHBIMH 0CaJKaMH H PeUHOil CeThlo, TAK KaK ITHMH YCIOBHAMH B IHAUH-
PeJbHOI Mepe ONpeleJsIoTCs pasMephl JeNPEeCcCHH BOKPYr MECTODOXKIeHHS.
Hpyrue ycaoBHua HENOCPENACTBEHHO B THIH3ALMIO He BBOAATCA, BO H3bGexa-
pie ee ycaoxHeHus. OgHaxo NpH pacCMOTpPeHHH BONpoca 00 OTHeceHUH Me-
CTOPOXKAEHHS K TOMY H/JAH MHOMY THIY HAH MOATUNY NOJXKHB YUHTHIBATHCS
¥ Jpyrue pakTopbl, B TOM YHCIE H NOPHOTEXHHUECKHE YCJOBHS.

ITo xapaxkrepy cBsasu ¢ aTMochepoil 1 PEUHON CEThIO BHIAEJNAKTCA TPH
THIAa MeCTOpOXaeHH:

I Tun wmecTopoXaeHHIl — BOJOHOCHBIE TOPH3OHTHL HENOCPENCTBEHHO
¢BA3aHbl ¢ arMocdepoil, yciaoBHs Ge3aHalopHLIC;

Il Tun MecTopoxkaeHHi — BOXOHOCHBlE FOPH30HTHE XapaKTepH3YIOTCA Ha
Goabiuell 4acTH NJAOHAAW 3aTPyAHEHHOH CBf3bI0 ¢ aTMocdepoil U peuHOH
CETBIO.

Il  Tun MecTOpOXAeHHH — BOJOHOCHBIE TODH3OHTH, pAacCIOJIOXKEH-
Hbie BOJH3H 3ajiexel, NpaKTHYeCKH He CBf3aHbl ¢ arMocdepoit H peyHOH
CeThio.

MecTopoXKaeHHs NEePBONO THIA pa3fesIoTcsi Ha JBa NMOATHIA B 3aBH-
CHMOCTH OT BETHUYMHH BOJZOOTAAYH BOJZOHOCHMIX mopol (Taba. 5).

Broinenenue stux aByx moatHmoe (la m I6) mo BequuyuHe BOMOOTHAA-
uy nopox 0Oyc/AOBJEHO TeM, 910 B 3ePHHCTHX OTIoOXKeHuAX Ko3OdHIHEHT Bo-
LOOTAAYH B JecATKH pas OoJbile, YeM B TPEUIHHOBATHX Nopoaax. B cBsa3u
C 3TUM pa3Mepbl POPMUPYIOHIUXCA AENPECCHH AJs MECTOPOXKAECHHH NOATHIIOB
Iam 16 3aHauuTenbHo pasjH4aloTcss MeXay coboil. I mepsoro paauyc ae-
npeccuil 00BluHO HCUHCJASETCS HECKOJbKHMH KHJIOMETPaMH, a AJs BTOPOTO
(I 6) — HeckOJbKUMH [IeCATKAMH KHJOMETDPOB, ec/H BOJH3H MecTopoXKje-
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HHMA OTCYyTCTByeT peuHas CeTb, KOTopas OOLIUHO CyUleCTBEHHO JHMUTHpyeT
pPasBUTHE JeNPECCHOHHOH BODOHKH.

MecTopoX IeHHst BTOPOTO THNA MOApa3fesioncs Ha JABa moaTHna (Ila
g 116) B 3aBHcHMOCTH OT TORQ, NPOSIBJIAETCA JM THAPaBJHUECKasds CBA3b OC-
HOBHEIX BONOHOCHBIX NOPH3OHTOB ¢ aTMoc(hepol Ha Beefi miollafH pacupo-
cTpaHeHust CJaGONPOHHIAeMbX NOPOJ WU e 3Ta CBA3b HOCHT JOKaJAbHHH

XapakTep.

Ina mecropoxpenuft noaruna [la pasmep nbejoMerpHuecKof aenpec-

CHOHHOM BOPOHKH 3aBHCHT

OT BEJMYHHH COOTHOLISHHS KO3PPHIHEHTOB

Ta6nuuna 5

Tunuzanusa rUAPOreONOTHYECKAX YCIOBHA MecTOpoxAeRHA
Noae3HBIX HCKOMAEMBIX

Bonouocusie ropu3ouTHl Henocpel-
CTBEHHO CBA3aWbl ¢ aTMOoC(hepHHIMHA
BOJLAMH,

THI 1

3arpyaHenuas CBf3b BOJOHOCHWX r'OPH30HTOB
¢ atvMocdepHbHMA BOJAMH,
an 11

[pakruaeckoe
OTCYTCTRBHE CBR3U
BOJZOHOCHBIX
FOPH30HTOB C aT~
MocepHbMH
BOxamH,

Tuan 111

IMMoatun la

BoaoHocuble
TOPH3OHTH
npeCTaBAEHbl
3€PHHCTBIMH
nopoxamu

Moatun I6

BonoxocHsbie
TOPH3OHTHL
CAOXEHBl TPe-
IIHHOBAT BIMU
HIN TPEUIHHHO-
KApCTOBHMH
HOPOIAMH

Moagrtun lla

FuapaBanyeckas
CBfI3b C BblllIe-
JemalHMH
TOPH30OHTaMu OCY-
mecTpagerTcd Ha
BCell naouiald
Jenpeccu

Moarun 116

TuapaBaiueckas
CBA3b C BHIIIeE-
Je KA HMH
TOPH30HTaMH OCY-
1ECTBAAETCS
J0KaabHO (06GbITHO
B IOJHHAX PeK)

Ha noatunsi
He HeauTcs

.

GHIbTPANMH CPABHATEJbHO MaJONPOHHIAeMHX NEDEKPHBAIOUAX NOPoOx ¢
OCHOBHOIO BOJOHOCHONO POPH30HTa. YeM MeHbUIE BEJIHYHHA 3T0T0 OTHOIE-
Huf ¥ yeM GoJblle BOLOOTGOP, TeM GoJbille pasMepHl Aenpecchi.

JIlas mecTopoxaenuii noatHna [I6 pasMepH HenpecchH B 3HaUHTEJNbHOH
Mepe OIpelesioTcss PACCTOSTHHEM MECTOPOXJEeHHS OT PeYHOH JOJMHB HJIH
IPYroil 30HBI JOKAJbHOH THIAPABIHYECKOH CBA3H BOJOHOCHOIO TOPH30HTA
C BHIUEJEXAUHMY NOL3€MHBIMH BojaMu. B oTIelbHHX clyuyasX MOTYT €O-
4eTaThCsl YCJOBHSA, xapakTepHble aas moatunoB IIa m I16. Ho B rakux cay-
yasix ONpefefsioniee 3HAUEHUE HMEIOT yCJIOBusi OTBeuaollue moatuny II6.
Mecropoxaennus [I1 tuna UMeIOT orpasuyeHHOE DA3BHTHE H HE DA3NENAKTCA
HaMu Ha TOATHIHL.

K tuny I otHocutTcst mpeoGaanaoniee HCI0 MECTOPOXKASHHA NOJE3HBIX
HCKONaeMblX, B TOM YHCJIE M TakdMe KpynHele, kak CYBP u Mupranumcat,
IPUYPOUYEHHBIE K OTKPHITHIM KapcTOBHIM OaccefiHaM, HMEIOIWHM peruoHalb-
HOe pa3BHTHE.

K tuny II Moxer GbiTh C HEKOTOPOH CTENeHbIO NPUOJIHKEHHST OTHECEHO
MuxaiisioBckoe xeJesopynHoe mecropoxienue KMA, a npumepoM couera-
Hust THnOB yeaoBuil I u II mMoxer siBuThest JleGepHHCKOe MecTOPOXKJEHHE.

K tuny III ornocatcs Bedosepckoe, SIkoBleBckoe u T'OCTHIUEBCKOE
®eJle30pyLHBle MecTOPOXAeHHS.

Cepepoypansckufi 6okcurosbii Gaccein (CYBP)

CeBepoypagbckuii OOKCHTOBHI GacCelH CIyXHT IPHMEPOM MeCTOPOXK-
IeHuil, OTHOCAIMXCA K IEPBOMY THNy, H XapaKTepuayercss Ype3BHUYAiHO
CIOKHBIMH THAPOTeOJOTHYECKHMH H HHXCHEDHO-DEOJOPHYECKAMH yCIOBHS-
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MH OOYCOBJESHHBIMH BHICOKOH HEPaBHOMEDHOH NPOHHIA€MOCTHIO KapOonar-
HBIX NOPOJX H pa3pHTHeM B HHX Cy(p(o3HOHHO-KAPCTOBHX saBJjenui. Ha nep-
BHIX 9Tanax OCBOEHHSI MECTODOXKAeHHsI GOJblINe BOAOTIPHTOKH B MOPHbLIE BhI-
paGoTKH, AOCTHralmue B MHEOroBoAuele roabl 10—12 Thic. mM3/dac, B smauu-
TEJBHOH CTENeHH 3aTPYIHAIH NpOoBefleHHe rOPHHX pafoT, a HHOTAA BHIBOJMIH-
JIX B3 CTPOSI OTAeJbHEE MAXTH. PyIHHUHH BOXOOT/IHB, NPUMEHSIBIUHIACS NS
6opLOBl ¢ BOAOILPHTOKAMH, HaPYIIHJ €CTeCTBEHHH PeXKHM BOJOHOCHOIO ro-
PH30OHTa Ha GOJIBIIOH IJIOUMIaZH, YTO IPHBENO K 3HAUUTEJLHOMY H3MEHEHHIO
THAPOreosorHdeckoii 06CTAHOBKH pafioHa H BHI3BAJO HEKOTOpHE crenugpuye-
CKHe JJs51 KapCTOBOMO MaccHBa SIBJEHHS.

B npenenax CeBepoypanbckoili KapCTOBOH OGJAcCTH B pe3yjbTaTe JJIH-
TEJILHOTO BOJOOTJHBA U3 APEHAXKHHIX Y3J0B K TFOPHHIX BHIPAGOTOK NOJYYH-
Ja pa3BHTHe MEPUAHOHAJBHO BHITAHyTas riy6oKas HenpecCHOHHAs BOPOH-
Ka, OrpaHuueHHasi ¢ BOCTOKa H 3alaja KOMILJIEKCOM BYJIKaHOT€HHO-IIHPO-
KJacTHYeCcKHX IIOPOX, a ¢ ceBepa H IOra — KPYNHHIMH pexkaMH pafoHa.
B HacTtosiiiee BpeMsi B 06J1acTb BOHOOT/INBA BOBJedeHA ILIONIafbL OKOJIO
150 xm2.

OcobGenHocTy npuponHoi o6cTaHOBKH M rEAporeodoruu pationa. Cese-
pOYypalbCKHH GOKCHTOBHA paiioH pacmojioXKeH Ha BOCTOYHOM cKjoHe Ce-
BepHONO ¥YpaJa u IPHypodeH K 30HE paclpocTpaHeHUs CHALHO 3aKapCToBaH-
HHX KapOOHATHBIX NOPOZ, COCTABASIOMHUX CcPefHIoI0 yacTh CeBepoypanbeKoH

KapcToBoil o6aactH. OH nmporsaruBaercs: y3Kofl MEDHAHOHAJLHO BEITSIHY TOM 10-
JIOCOT.

B reoMopdoaornueckoM otHoileHun reppHTopus CYBPa mpencrasasier
cofoll ToauHOOOpa3HOe NOHHKEHHe, SIBJAAIOHIeecs BOLOCGOPOM HOBEPXHOCT-
HEIX BOJ C OKPYXKAaIOLIMX HX HeKapcrymolmx nopox. Cpeamerogosasi HOpMa
atMochepHblx ocankoB Ha Teppuropuu CYBPa cocraBaster 480 mm/rox, mo
XapaxkTepHOH 0cOO@HHOCTHIO peXHMa HX SIBJASETCS HepaBHOMepHOEe pacrpe-
IeeHHe KaK Mo OTAeJbHBIM rojgaM, Tak H 10 MecsiaM BHYTpH roja. Koge-
GaHHs CYMM TOJZOBBIX 0CaJKOB AOCTHFAT aMIuTyAel 500 MM (ot 800 MM
B MHoroBofHule 10 300 MM B MaJjioBoAHble roftl). B TeueHHe roja OKoJO
70% cyMMBbl NOAOBBIX OCAAKOB IPUXOLHUTCS Ha TEIJBIH NMEepHo.

CeBepoypaJibCKHe MECTOPOXKISHHS OOKCHTOB MpeACcTaBJeHbl MJIacTo06-
Pa3HOH 3a/exKbl0, 3aKJAIOYEHHOH B NOPOKaX TeppHUTreHHO-KapOOHATHOMO KOM-
IL1eKca, BHIIOJHAIOIINX 3anaguoe Kpoiio IlleryapraHcKo#t CHHKAHHAAH H
HMEIMX MepHIHOHAJbHOe NPOCTHPAHNE H MOHOKJAHHAJBHOE TNajeHMe Ha
BOCTOK mox yraom 23—30°. Ofmas MOULHOCTb TOJINH KapGOHATHBIX NOPOA
BO3pacTaeT B HaNlpaBJE@HHH ¢ 3alajfa Ha BOCTOK [0 Mepe MOrpyXeHHs CTPyK-
TYpH M mocTHraer B Boctounoft wactu 1000—1300 m. Kpucrnaananueckoe aoxe
xapOonarHO#l TOMIM COOXKeHo AHa0a30oBHIMH NOPGUPHTAMHU C JHH3AMH CBET-
JI0-CePBIX H3BeCTHAKOB, Ty(oxonriaomepatamu, TydonecuanuxaMu @ tydo-
claHllaMH BepxHero Jyajoy, KopeHHele nopoabl, npeicraBjeHHble U3BECT-
HsIKAMH, MeprejIiMH, MecYaHHKaMU H TVIHHHCTHIMM CJAQHI@MH, IOBCeMecTHO
NepeKPHTH CYTrJAHHKaMH H IJIHHAaMH YeTBEPTHYHOTO BO3pacTa MOIIHOCTHIO OT
0,2 fo 5 M. B noauHax pek pacnpocTpaHeHH aJJIOBHAJIbHO-Ta/leuHble OTJIO-
JKeHHd,

B rextonnueckoM otHowennu pafion CYBPa siBasierca Becbma pasppoG-
JenusiM. Bech kapGoHaTHBIH MaccHB pa36uT HagpuraMu u cGpocaMH, OpHeH-
THPOBAHHBLIMHM [0 HANpaBJeHHs M, GJM3KHM K MepHAHOHAJbHBIM M IIHPOT-
HBIM, B pe3yJbTaTe Uero CTPYKTypa ero npHoGperaer 4YeTko BblpaKeHHbIH
OJOKOBBIH XapaxTep.

30HH TEKTOHHYECKHX HapyIUeHHH N0 cTeneHH 0OBOXHEHHOCTH BechbMa
pa3HooGpa3Hbl. [loBbimieHHOA 0OBOJHEHHOCTHIO XapaKTepHU3YIOTCSl Hapymie-
HUsi MepHIHOHAJNBHOrO HanpaBJeHHs, 4yTO oObscHsaeTcs olbuiedi cxeMoil dop-
MHPOBaHHS NMOToKa MOX3eMHHX Boi. llupoTtHble HapyweHnus B GOJbIIHHCTBE
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cnyyaeB OOBOJHEHb CJ1a60, 32 UCKJIIOUEHHEM TeX, KOTODHE [PUYPOUESHD
K JIOJHHAM PeK U APYTHM NOBEPXHOCTHBIM BOAOTOKAM.

OcHOBHOII OCOGEHHOCTBIO HCCJIENYyeMOro paloHa SIBASETCA 3HAYHMTENb-
Has 3aKapCTOBAHHOCTb KaPOOHATHHIX 00 a30BaHuil, NPOABAAIONLASICST B MHO-
NOYHCACHHHX KapCcTOBHIX (OpMax KaK Ha NOBOGPXHOCTH MacCHBa, Tak M
B BepTHKaJbHOM pa3pese. IloBepxHocTHHE GOPMBI Kapcra IPEACTABICHH He-
GOJILIIMMH HHINAMH, NOHOpAM#M, TellepaMH, BOPOHKaMH H OJIOfnaMH Jua-
MeTrpoM 5—10 M u ray6unoit 1—I1,5 M. 3aKapCTOBaHHOCTb MacCHBa KpaiHe
HepaBHOMepHa Kak 1o IJoHlan#, Tak H B paspese. Haubogabmei 3axapcro-
BAHHOCTBIO XapaKTePHU3YIOTCA YYacTKH, NPHJIEraloupe K IOJHHAM PeK ¥ TeK-
TOHHYECKHM HapyLIEHHAM, T. €. y4acTKH, rAe NPOUCXOJHT HHTeHCHBHAN (H/ib-
Tpalys MOBEPXHOCTHHIX BOJ, CNOCOOCTBYIOIIAR Pa3BUTHIO CybhhO3HOHHO-Kap-
CTOBBIX IPOILSCCOB.

Peunasi cerp pafioHa NIOJHOCTBIO OTHOCHTCS kK Gacceitny p. CoOCbBEHL,
rJaBHEIMHM NIDHTOKaMU KOTOPoil aBasiorca pekn Barpad, Ileryabran wu
Kanba. M3 menxHx npuTokoB HeoOXomLuMO oTMeTHT> peku Kosaonra, Cyxas,
Uepemymka, KonoBanoBka. OcHOBHHE DeKH paiioHa HepPecekaioT KapeTo-
BYIO obaactb OYTH B LUHPOTHOM HaNpaBJACHHH, ONDeALAAA B ©CTECTBEHHBIX
yCJIOBHAX HaNpaBJAeHHe IBHXEHHS TOJ3eMHONO IIOTOKA.

B npenenax CYBPa Bhpenen psan MePHIWOHAJHHO BBLITSIHYTHIX BOAO-
HOCHHX MOPH3OHTOB, 3aKJIOYGHHHIX B BHICOKOIPOHHILAEMBIX 3aKapPCTOBAaHHBIX
nopojax M pasgeseHHbX MaJoNPOHHI2EMbIMH TEPPHNCHHLIMH OTJI0XKSHYA M.
Oznsako BCe MNOPH3OHTH HMEIOT XOPOIIYIO THADABJMIECKYIO CBA3H MEXMIY CO-
6ol uepe3 3aKapCTOBaHHBIE YYaCTKH, TEKTOHHMYGCKHe HaPyUIeHHS M TPEeUlH-
HHl, YTO NO3BOJISIET PaccMaTpPUBATh Bech BOAOHOCHBEIA KOMIJIEKC KaK €IHHbBIH
Ge3HamOPHBI TOPHIOHT TPEIUMHHO-KAPCTOBHX BoOX. OCHOBHBIMH IYTAMH
¢uIbTpanHy NOA3EMHBIX BOX SIBJASIIOTCA Tak Ha3biBaeMble BOJONPOBORALNHE
30HBl, IpeficTaBJs0INHe c000H BHTAHYTHE 3aKaPCTOBAHHHIE YYaCTKH, 3aKJIO-
yeHHble MexAay OJokaMu clabGonpoHHLAEeMHX IopoA. I'MAporeoJornyeckUMH
u reopusuveckumu uccregoBanuamMu Ha CYDBPe phisiBeHo Heckoabko me-
CATKOB BOJOIPOBOIALLHX 30H. OcHOBHEIE 30HDI, NPHYDPOYCHHbBIE K IMOJHHaAM
KPYNHLIX PeK, pa3BeTBJAIOTCA Ha OoJiee MeKHe, BHITAHYTHE [0 HampasJe-
HHIO 0asyuca CTOKa, 0 KOTOPBIM ILPOHCXOLHT NOCTYIJeHHE NOA3EMHEBIX BOJ
K IIaXTHBIM ITOJISIM.

OCHOBHBIM MCTOUHHKOM (PopMHPOBAHMS BOXOHOCHBIX TOPH3OHTOB B eCTe-
CTBEHHBIX YCJAOBHAX fBISJIUCHE atMochepHble 0CaiKH, NOrIOUAIOUIECH MHO-
PNOUHCJSHHBIMH KapcToBEIME dopMamu HeNOCPEACTBeHHO Ha NOBEPXHOCTH BO-
moc6opa, a Takxke TOCTyNaONHe B BHAe MOBEPXHOCTHONO CTOKA € OKPYXKaIo-
HIHX HEKapCTYIONIMXCcs NoPol.

BTOpBIM BCTOYHHKOM IMTAHHS ABJASJIOCH PYCJIOBOE NMOTJIOLIEHHE MOBEPX-
HOCTHBIX BOJOTOKOB, cocTaBJsioniee okoao 35% moaseMHOro cToxa KapcroBo-
ro pa#oisa.

Tperufi HCTOYHHK NHTaHHS — MOA3EMHBIH CTOK C He3aKapCTOBaHHOH
TEPPHUTOPHH, WIrpaAKOUIHA HecyulecTBeHHYIO poJb B obuiem OaJjance non-
semmoro morToka (200—300 m3/uac). IpenapoBanme xapOoHaTHONG MACCH-
Ba B €CTECTBEHHBIX YCJOBHAX 0CYLIECTBASAJOCh PEKaMH pailoHa B I0XKHOH ua-
ctu p. Barpam, a B cesepHO#H — p. Kadabs. Ilofaemuniii Bogopaamesa TpeluH-
HO-KapCTOBBIX BOJA OB PACNoNOXKEH IPHMEPHO HA CepeouHe pacCTOSHHS
Mexay pekamu Barpan u Kaabs.

Ha nmomaau 3akapcToBaHHBIX BOROCOOPOB wab/IOfanuch BBIXOIb Ha
IIOBEPXHOCTh HCTOUHHKOB KaPCTOBBEIX BOJ, ApeHHposaBUIHXcA pexamu. [Ipu-
MepaMH TakHX HCTOYHHKOB MOTYT CJAYXKHTb — pydeii Crynesbli ¢ pebuamoM
144 m3/uac B moaune p. CocbBH, pyueit Kpyroii ¢ zeburom 500 m3/uac B mo-
Jaune p. Barpan u pan G6osee MeJKHX PydYbeB, BHIXOAAIHX B HOJHHAX XPYI-
HBIX PEK.
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3epKago TPYHTOBBIX BOJ B HeHapYIUEHHHX IAXTHHIM BOMOOTJIHBOM YC-
JIOBHSIX HAXOIAHJIOCH Ha raybune 20—30 M OT MOBepXHOCTH 3eMJH, Ha abCo-
JOTHHX oTMeTKax 185—170 m.

POopMHPOBAHME MHOrOJETHEro pexXumMa HOA3EeMHBIX BOJ B mpouecce
Pa3BUTHA M yrayOnenus ropHuix pabor. Paspatorka CeBepoypanabcKux GOK-
CHTOBBIX MECTODOXKAeHHH Hagajgach B 1933 r. BHauaJe OTKPHITHIM CIIOCOGOM
Ao ray6unsl 10—15 M, 3aTeM MEJIKMMH HaKJIOHHBIMH IaXTaMH, 3aJOXKEH-
HHMH B Kapbepax, 7o IMyOunsl 456—50 m; paspaGorka Huxe 50 M ocyuiecr-
BJSNACH HAKJOHHBEIMH IIAXTAMH H3 JBYX HJH TPEX CTBOJOB MJH BEPTHKAJb-
HO-CABOEHHBIMH CTBOJIAMH, 3A4/J0XKEHHBIMH B JexaueM GOKY PYyZHOro NJa-
cTa.

B nepsriii nepuon ocsoenusi CYBPa ponomonnxeHne Npou3BoAHI0Ch 34
CYeT CaMOAPeHa’ka HenocPpenCTBeHHO NOPHOKANUTAJBHBIMM M IOANOTOBH-
TeTbHBIMH BHIPAGOTKAMH, Pa3MeUIEHHBIMH Ha 3KCIJIYATAIHOHHOM MJAH HUXKe-
JexanieM ropusorte. dddexTHBHOCT caMOApPeHaxa ONpENeNanach CHHUXKe-
HHEM YPOBHS MOA3€MHBIX BOA B cpelueM Ha 5 M B nol.

Ilpn maabuefuiefl sxcnyaTanun MeCTOPOXJAEHHI N0 Mepe pacllupeHHd
BOPOHKH [JENPECCHH H BOBJEYEHHS HOBBIX HCTOUHHKOB OOBOJXHEHHS 3HAYH-
TeNbHO YBEJHYHJAHCH BOAONPHTOKH B WIaXTHL. Tak,c 1941 r.no 1946 r. Bexn-
yHHA 0O0lIero BOMOIpPHTOKa Bo3pocaa ¢ 280 go 4000 m3/uac. Bumecte ¢ Tem
LpeHHpyoIas cnocoOHOCTh NOPHBIX BBIPA0OTOK Ha OTHOCHTEAbHO GOJBIIHX
rayGHHAX COKPATWUJIACh B CBSI3H C YMEHbIIOHHEM TpPELHHOBATOCTH H3BOCTHS-
KoB ¢ INIyOHHOH. DTO €rmoco6CcTBOBAMO BO3PACTAHHIO HALOPOB B KapCTOBOM
MaccHBe Haj TOpHBIMH BbIpaGoTkaMmu. Eciu DIPH OCBOSHHMHM BEpXHEH UYacTH
PYRHOH 3a/exH Ao riay6uub 100 M Hanop Hal ropHbIMH BbIpaGOTKaMH He
npesblman 10 M, To Ha riay6une 200—250 M oH Bozpoc xo 40—60 M. IlozTo-
My Ha BTODOM 3Tamne OCBOEHHS MecTOpOXKAeHHS 3pQPEeKTHBHOCTb CAMOJpeHa-
KA pe3ko COKPATHIACh H BO3HHKIA HE0GXOAHMOCTb [PHUMEHEHHSA IDHHYAH-
TeJBHOTO BOAONOHHXKEHUA. Bboppda ¢ BO3pOCIUHMH BOAONPUTOKAMH B LIAXTh
H HAnopaMHu Hajl FOPHBIMH BbpaGOTKaMH NPOH3BOAUAACH MyTeM MOBBILIEHUS
JIPEHaKHON CNOCOGHOCTH IIAXT M U30JALHH NOBEPXHOCTHBIX BOJXOTOKOB,
B pe3yJsbTaTe 4ero HaNoOphbl MOA3EMHbIX BOA Obliu cHHKeHH Ha 50—60 M
H CYILeCTBEHHO YyMeEHbIIHJIach BO3MOXKHOCTb IPOPBHIBOB BOABL B BhIpa-
60TKH

ITpumMeHeHyie MPHHYAHTEIbHOTO IpeHaXa NO3BOJWIO YBEJAHUYHTb CKO-
pPOCTb CHHXKEHHs nenpeccuonHofl nosepxHocTH. [leppoe Bpems oHa COCTaB-
asita 20—30 M B ron, omepexas Temnbl yriayOseHHS 3KCIJyaTalHOHHBIX
BHPabOTOK, COCTaBIAIOLUX B cpelHeM 12—13 M B rog.

BoJbliofi HHTEpec NpeAcTaBIAOT ocoOeHHOCTH QopMHpPOBaHUS HeNpec-
CHOHHOU BOpOHKH, B mporecce Konoporo W. M. IlnoTHHKOBEM B A€NeHO TPH
sTamna.

[Tepsbi#t 3Tan xapakTepHsaoBaJcd HAJHUHEM B KapcTOBOM PpafioHe
€MHOTO TOPH30HTA TPRULHHHO-KAPCTOBBIX BOA. JlpeHupylomue MaxTel # rop-
Hble BbIpaboTkM paboTasu Kaxk B3aHMOAEHCTBYIOUIHE ApPEHH, O6pasysd emu-
HYI0 perHOHAJbHYIO ACNPECCHIO, OTPAHHUYEGHHYIO B IUHPOTHOM HAMpaBJIEHHH
HPaKTHYCCKH BOAOYMODPHBIMH NOPOJAMH  ByJKaHODEHHO-ILHPOKJACTHYSCKONO
M TEPPDHIeHHOTO KOMIIexkca. B roXHOM ¥ ceBepPHOM HaNpaBJEHHAX Pa3BHTHE
OEenpeccud Npomonxajock, CKOPOCTh CHHIKEGHHS yPOBHS MOA3EMHBIX BOX Ha
[epPBOM 3Tame COCTABJAATA OKOJAO 8 M B rol B LHeHTPAJLHOH 4acTH GacceiHa
H4 M B oI IJIE FOXKHOH ee YacTH.

[Toas cocepHHX ImMANT HMeIH XOPOLIYIO THAPAaBJAHYECKYIO CBSI3b MEXIy
co60H, NPU KOTOPOH NPOPLIBB BOAbl B OAHOHU IIAXTe BHI3bIBAJH BOAOIMOHUNKE-
Hue B coceaHell. Ha dome ofutell nenpeccuu BBIAE/AJUCH OTAENBHBIE BOPOH-
KM BOKDYT ADEHHPYIOUIHX TOPHBIX BBIPaGoTOK. B mentpasabHoit wactu Gac-
celiHa BeNMYHHA NOHHKEHHs COCTABJsAa okoJo 70—100 ™M, a B mpemeaax
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Kanbunckoro mecropoxaenus 50—60 M, na daanrax Gacceiina 40—60 m.
HawnMeHbllee CHUKEHite YPOBHS NOJA3€MHBIX BOH, He npeBblmaiomee 10—
15 M, oTMeuaJoch B TOJIIE KaPCTYIOUIHXCS TEPPUTEHHEIX H BYJKAHOTEHHO-
IHPOKJIACTHUECKHX MOPOL.

B pesyabraTe 3TON0 MeXAY BOIOHOCHBIM DOPH30HTOM, 3aKJIIOUSHHBIM
B KapOoHAaTHOM MacCHBE, M TOPH3OHTOM TDEUMHHBIX BOJ HEKapCTYIOLIENOCsH
KoMIlIeKca 06pa3oBaJics Pa3phiB B NOMOMEHHH JENPeCCHORHON I0BePXHOCTH,
B HayaJbHH{ Tepuoj Aocturamomui 20—30 M. [To Mepe naJjsHelIero cHu-
JKEeHHUS [TOBEPXHOCTH MOJ3eMHBIX BOJ B KapCTOBOM MaccCHBE Pa3phlB YpOBHeHR
yBesuunBadicd H B Hacroflllee BpeMs moetur 100—200 m.

Taxkum 0Gpa3oM, Ha NepBOM 3Tane pa3BUTHA NENPECCHOHHOH BOPOHKR
o6pasosaJcs 060cobMeHHBIA NOPH3OHT TP eLLUHHO-Ka PCTOBBIX BOJ C CaMOCTOs-
TeJbHBIM PEXHMOM IMHTAHHSA H pPa3rpy3KH MON3EMHOIO MOTOKA.

Bropoi#i aTan pa3BurHd AeNPECCHH MOMXKHO OTHECTH X IIEPHORY TPH-
MeHeHHUS NPUHYAUTEIBHOrO ApeHaxa, KOria CKOpPOCThb cpaboTKU NenpeccHoH-
HOIl TOBEPXHOCTH BO3pOCa, U B KAPCTOBOM MAaccHBe B CBSI3H ¢ HEPaBHOMep-
HBIM CHHXKEHHEeM yPOBHS BOJBI Ha OTAEJIBHBIX Y4acTKaX HPOH3OLLIO pacuie-
HeHHEe eJUHON0 KapcToBoro GacceiiHa MOI3€MHBIX BOJ HA HECKOMIbKO 060c06-
JEeHHBIX KOMILIEKCOB. B nepBylo ouepenb Takoe 00oco6aeHNE NPOHCXOIHIO
Ha yyacTKax € MakKCHMaJbHOH NPOH3BOAHTEJNBHOCTBIO IIAXTHONO BOLOOTIHBA
B paione KasnbHHCKOro pyNHHKA, a 3aTeM Ha GOJLIUMHCTBE MIAXTHHIX MOJei
Cesepoypaabckux Mectopoxaenuir. Ha mupore OxHoro pynsuka o6pasoBa-
JIOCh TpH 060COOJEHHBIX MOA3eMHBIX TIOTOKA. OoHakKo MEXKAY OTLeNbHHIMHA
I0J3eMHbLIMH MOTOKAMHU CYIIeCTBOBaJla IHAPaBJAHYecKad cBA3b, KOTOpPas ocy-
ILeCTBAAIACh, KaK IPaBHIO, B 00X0L BOZOYNOPHBX IopoA. Tak, BHIKIWHHU-
BaHHe BONOyNopa B NoJHHe p. Kaabu cBfA3bIBado BONOHOCHBI® TOPH3CHTHE
YepemyxoBckoro n KanbHHCKOrO ‘MeCcTODOXKIEHHH, a MOA3EMHBlE MOTOKH
IOxuoro w1 2-ro CeBepHONO PYAHHKOB TIOJYJadu NHTaHHe M3 OOLero AId
Hux OGaccefida KapCcTOBBIX BOX, PacCHOJ0XKEHHOIO B paloHe ToouH pex Bar-
pad ¥ Komonra.

PacuneneHne KapcToBoro GaccefiHa He NPHBEIO K CTAOUIH3aLUH BOJO-
HNPHTOKOB B rOPHHIE BIPabOTKY, W JHHIb 3aMeQJINJI0 HX HapacTaHue. YJeib-
HbIH pacxol NpH YBeJHYGHHH NOHHXKEHHS YDOBHS IOJA3eMHHIX BOX <Tafd
yMeHbIIATbCS, JUHEHHAS 3aBHCHMOCTb MEX 1y BOLONPHTOKAMH B I1aXTH U Be-
JUYHHOH CHIXKEHHS YPOBHA BOJABI Hapyllajach M CKaykooOpas3HO TepexonH-
Ja B KBaApaTHuHyK. D10 O0YyC/TOBJEHO H3MEHEHHEM XapaKTepa CBSI3H HH-
Xe- H BBlleJeXalHx HoJA3eMHbiX nMOoToKoB. Ha nepBoM srane ocyimecTBasacs
IepesuB uepe3 BePXHIOW Pa3pyILIEeHHYIO 3acTb BOAOYNOPHBIX Pa3ensioniux
NOPOX HAH TpOcayMBaHHe uepe3 TpellwHbl. [IpuMeHeHMe TPHHYIUTEJIBHOTO
IpeHaXka BbI3BAJO NONOJHHMTENbHOE CHHXXeHHE ypoBHeH BoAB (1954—
1960 rr.) ma Kanpunckom Mecropoxaenuu Ha 60—70 M, mo CesepHeiM pyI-
urkam 1o 100—120 M, mo IOxuomy pyanuky ao 60 M. B pesyasrate storo
BepXHSS paspyllleHHasd yacTb BOJOYIODHHIX IOPOA OKasaJach OCYIIEHHOH,
H CBsI3b ME€XIY COCEIHHMH BOJNOHOCHHIMH TI'ODH30HTAMH <CTald OCyllecT-
BJSITHCSL TOJBKO NMyTeM NPOCAYHBAHMSA Yepe3 OTAe/bHble TPEUIHHBI.

Tperu#t 3Tan dopMUpPOBaHHUsS NeNIPeCCHOHHON BODPOHKH XapaKTepH3y-
eTcs pacuJeHeHueM BOXOHOCHDBIX KOMIIEKCOB Ha OTAENbHbIE M30JHPOBARHbIE
yuacTkd. Takoe pacuneneHHe NPOH30LIO B PE3yJabTaTe 3HAYHUTEJILHOIO CHH-
XKeHHs YPOBHS TMOA3EMHBIX BOA, JOCTHTmiero rayGun Gomee 200 M, Ha KoOTO-
puIx oTMeuaerTcsd TuddepeHHanHsa H3BECTHAKOB Ha OJOKH, 3aKapCTOBAHHLIE
M TPaKTHYeCKH BoAoymopHble. [locaeaHue cTandy UIrpaTh POJb MECTHBIX BO-
OYIOPOB, H30.THPyS OT obJacrefl UTAHHA YYacCTKH, NPHYPOUYEHHble K I'PyI-
TaM TEeKTOHHYeCKHX OJOKOB HJIH K OTHENbHbIM 3aKdPCTOBAHHHM  GJOKaM.
B nepsyio ouepenb oxasaJHCh H3OJHPOBAHHBIMH 30HDI, PacHOJ0XKEHHLIE
B IEHTPE MECTOPOXKAeHHS, rie OblIO JOCTHTHYTO MAaKCHMAaJbHOE BOLONOHH-
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XKenue. Pacxon IoA3eMHON0G MOTOKAa B TaKHX 30HaX ompejesercs BOAocGOp-
HOH NJOINAJABIO, KOTOpas NPAaKTHYECKH 0CTaeTcd TOCTOAHHOHM, a Takke MO-
LyJieM NOA3eMHONO CTOKa M BONHOCTBIO TOHLa, B jpesylblaTe 4ero 3TH o6aa-
CTH ITOJIYYHJIH Ha3BaHHE 30H 3aPeryJaupoBaHHOTO MHTaHHS.

ImapaBanyeckas €Bsi3b MeXAY OTASJIbHEIMHM NOPH30HTAMH OCYILECTBJ S~
€TCs TOJNBKO Yepe3 eNUHHUYHBEe NOATONJIeHHule Tpeljuub. Of6pazoBanue 3a-
peryJ1upOBaHHBIX 30H IIO3BOJHJO OTPAbaThbiBATh IIaXTHHIE MOJAA M JaKe Ie-
Jible MeCTOPOXKIeHHs, PACIOJOXKEHHbIe B 3THX 30HAX, HE3aBHCHMO OT YPOBHS
pasBUTHA NOPHBIX PAGOT HA COCEAHUX MIAXTHBIX MOJIX.

Ha TperbeMm sTame pas3sBHUTHA [JeNpeccHd OKOHYATENbHO Hapyuaercs
QYHKIMOHAJbHAST 3aBUCHMOCTh MEXIY BEJHUHHON [IAXTHOTO BONOOTIHBA H
TOHMKEHHeM YDOBHEH moa3eMHHX BOJ B Ipelenax TOJefd 3THX WMaxr. ITo
BBI3BaHO CJAENVIOIUMMH 0OcTOATEILCTBAMH. DoJbnas uacTs ropablx BHpaso-
TOK ONYCTHJIaCh HHXKE 30HH DACIPOCTPAHEHUS CHJIBHO 3aKaDCTOBAaHHHX 0O6-
BOIHCHHBIX MOPOJ M NPOXOAUTCA B IUIOTHHIX IIOPOJAX ¢ HE3HAUHTEbHOH Tpe-
LHIMHOBATOCTHIO. B peayabrare TaKOro NOJOKeHHs JaiabHelmee yrayGie-
HHe BbIpaGOTOK He BLI3HIBAeT yBeJHueHHsl BOJONDHUTOKOB, B TO BpeMi Kak
YPOBHH NOJ3eMHBLIX BOZL B Ipelenax MIAXTHHX MOJeH TNPOJOTKAKT CHH-
JKaTbcA.

Ha nepBbiX AByX 3Tanax pasBUTHs NENPECCHH OCHOBHAs N0AS BOLONIpH-
TOKOB NPHXONHMJACh K3 LIAXTH, rle OCYUecTBAANOoch MaKCHMaJbHOE BOLO-
HOHHMKOHHE, Ha TPEThbeM 3Tale NPOUCXOLUTO NepeMelleHHe BOJOIPHTOKOB HA
(py1aHTOBHE MAXTH, PACIONOXKEHHble BOAU3M 06JacTell NUTAHUS IOJ3eMHBIX
BOA. ITpa 3ToM oGBOAHEHHE TOPHBIX BHPaGOTOK OCYMECTBAAIOCH H3 TPEX OC-
HOBHBIX 30H ¢ He3aDeryJHpoBaHHBM NHUTaHHeM — Barpancko#, Kanbuuckoit-
u CocbBHHCKOH. [TosroMy Hauboaee 3gdeKTHBHBIM cnOCO60M 3aUlHTH Py -
HHKOB OT MOA3eMHBLIX BOJ, SBHUJIOCH CO3laHHe ADEHAXKHBIX 3arpaauTelbHbIX
y370B Ha (JaaHrax MecropoxKAEHHS ¢ IeJblo NepexBaTa HOA3eMHOIO MOTO-
Ka Ha NyTH ero IABUKEHHS K WIAXTHBIM NOJAM.

Beenenue B neitcrBue IOxnoro M CeBepHOro ApeHaxHBIX y3J0B 3HAUH-
TeJbHO YJAYUIIHAO yCTOBHA OTpaGoTKH Mecmopoxiaenusd. CyMMmapHbIil BOLO-
nputok B maxtel CYBPa cocrasaan B cpeanem: B 1963 r.— 10 toic. M3/yac,
B 1965 r.— 5,5 thic. M3/uac u B 1968 r.— 4 THc. M3/4ac. JomoJHHTEeIbLHO®
CHHXKeHHe YPOBHSI BOAbl Ha Ka/JbWHCKOM MeCTOPOXKIEHHH COCTaBHI0 50-—
60 M, a MakcMMaJbHas BeJAHYMHA BOJNOMOHMXKeHHs (mopsiaxa 260 M) mocTur-
HyTa B IOXKHOH uacTH MecropoxaeHu#i B palione 3-ro CeBepHoro pyRHHKA.
CumxeHHe ypOBHEll MOA3EMHBIX BOX B mnponecce orpaGorkn CeBepoypaJib-
CKHMX MecTOPOXKAeHHH MoKazaHo Ha pHc. 14. CTyneHuaThifi XapakTep moBepx-
HOCTH DPPYHTOBOIO IOTOKAa ompefenserca GJOKOBBIM CTPOGHHEM KapCTOBOIO
MaccuBa. Pasphuis ypoBHEH BoJAbl HAa TPaHMLAX 30H PE3KO Pa3JHYHON NPOHH-
HaeMocTH, O6GYCOBACHHON JHTONOTHISCKHMH 0COOSHHOCTSIMH TOPHBIX MOPOX
MJH Pa3JUYHOM CTENEHbIO UX 3aKaPCTOBAHHOCTH H Pa3ApobJeHHOCTH, JOCTH-
raeT B HaCTOSIIEE BPEMS MHOTHX NECATKOB METPOB.

B HacTosiniee BpeMs peXHM 3aperyTHpOBAHHOrO NUTAHMS YCTaHOBHUJCH
B 10%10H yacty CeBepoypaibcKHX MECTOPOXKIeHHH GOKCHTOB H HA CEBEPHOM:
¢aanre UepeMyXoBCKOro pynHHKA.

B peayabTaTte MCKYCCTBEHHONO BO3NEHCTBHS HA NPHPONHBIE yCJOBHS pe-
HM TOBEDPXHOCTHHX H NOA3EMHBIX BOJ, XaDaKTep WX B3aUMOCBS3H, NepBoO-
HavyaJbHas KapTHHA 33aKapCTOBAHHOCTM KapOOHATHOrO0 MacCHBA KODEHHBIM
o6pa3oM wu3MEHHJHCb. B yclOBHSIX BOJONOHMKEHHMS B NEPBYIO Ouepelb
M3MEHHJCA pexXHM GOPMHDOBAHHS W pasrpy3Kd NOA3EMHOrO IOTOKA, a
TaKXKe COOTHOIIEeHHS MeXAy KOMIIOHEHTaMH BojHoro 0Gasanca KapcToBOTO
MaccHBa.

B nHuTanHy NMOA36MHBIX BOJ HENPEDPHLIBHO yBEeHUHBAETCs PoJb PYCLI0BO-
TO NOTVIOHIeHHS, TaK KAaK MO Mepe Da3BHUTHUA JNeNpeccHOHHOH BOPOHKH B 06-
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JacTh BOAOOT/IHBA BOBJEKAIOTCS HOBblE YJ4aCTKM pPevHHX pyced. onas peu-
HBIX Bojx B 00beve BOAONPHTOKOB B NopHble BuipabGoTku ¢ 1945 mo 1960 r.
Bo3pocia ¢ 26 10 70% Hu B oTAeJAbHBIE MEpHOAH gocTHrana 6,5 toic. M3/uac.
CKOpOCTb CHW/XKEHWS YPOBHS TIOA3EMHLIX Boj ymana mo 9—10 M B rox. Hns
yMEHBbIIIEHHs! NOTJONIeHMs PEYHOro CTOKA OblJIM NPOBEIEHH MEPONpPHATHS N0
H30JSANHUA DyCeJ pek NyTeM CTPOHTEJbCTBA JKene300eTOHHBIX KaHaJloB.
BBox B 3KCmJyaranuio KaHajgaoB crnocobCTBOBAJM PacnpoCTPAHEHHIO BOPOHKH
AETPeCcCHr 3a npefenni peudsix pyced. Tak, B IOxnoMm pafione GOKCHTOBHIA
MECTOPOXKIACHHIT B pe3yJbTare H30JALHH YYaCTKOB NOIVIONEHHS B pycJe
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Puc. 14. MepuawoHalsHblii npoduas yposHeii noaseMumix Boa no Gacceitny CYBPa.

i — MakcHMAaJbLHEIH CTATHYeCKHH 3}DPOBEHL NOA3EMHbIX Roj [losioKeHHe yPOBHSI UOA3eMHbIX BOjy 2 — Ha
11 1948 r, 3—mna I/l 1955 r, 4 —Ha 1/] 1968 r

p. Barpan ypoBesn BoABl 1moj KaHaaoM 3a 2 Mecsiua CHH3uiACH Ha 27 M,
a B padome waxt — na 8—10 m. B Ceseprom pafione CYBPa B pesyabrare
u3onguuu pycen pex Kaasu H Uepemywku NPOH3OWI0 CHHXKEHHE Xenpec-
CHOHHOH TOBEPXHOCTH Ha NJoMIafd okoao 50 kM.

Pexa CocbBa ocCrajace HEH3oJUpoBamHoil. B ceBepo-samainHoH wacTH
KapCToBO# 06JacTH PycJo ee AB/ISETCS CeBEDHOH I'DaHHLEH PasBHTHA He-
npeccud. 3gech TPOUCXOAUT HHTEHCHBHOE TOIJOLLeHNe PEYHbIX BOX B KapOo-
HATHbI MaCCUB B KOJHUYECTBE NpHMepHo 3—3,5 Thic. M3/dac.

Corenyer, ofHako, OTMETHTb, YTO HHTEHCHBHOC CHHXKEHHA€ YDOBHA NOJA-
3€MHBIX BOA TOM PyCcAaMH H30JHDOBAHHBIX DEK HMEET M OTPHUATEJbHbIE [O-
CAeNCTBHA. DTo TpexAe BCEro HapylleHHe YCTOHYHBOCTH XKeJe300eTOHHOH
©OJHUIIOBKA KaHaJioB. B 3aKapcTOBaHHBIA H3BECTHAKAX NPOHUCXONHUT OblcTpas
cpaboTKa ypoBHS BoAbl H OTPHB €r0 0T IMOYBH MOAPYCHOBHX aJJIIOBHAJBHbBIX
OTVIOXeHHH. B nocseAHUX B Uy HX MeHbiueH BOAOTDOHHIAEMOCTH OCTaeTCA
MO BelIeHHHE BOLOHOCHBIH TOPU30HT, MOJ AEHCTBHEM CHJbl TAXKECTH KOTO-
JPOTO NIPOHCXOAXT OOpYIIEHHe HUXKHeHl Jactd ajJiloBHAJIbHBIX OTHOYKEHHH H
«COOTBETCTBEHHO TPoBaJ/bl B 06MHI0BKe pycen pex. [1puunnofi npoBalioB MoO-
TYT SIBHTbCH TakikKe CyP(PO3HOHHBIE NPOLECChl B PHIXJBIX OTIOXKEHHAX B pe-
3yJbTaTe NpocaurBaHus aTMoc(epHbIx oCankoB B Ooprax pycesa, a B 3umHee
BpeMs HaJejH B KawnaJsax. Paspymniedye KaHaloB NPUBONLHT K MOIIHHM npo-
pLIBaM peuHbIX Boj B KapPCTOBBII MAacCHB M BO3DACTAHHIO BOAONPHTOKOB
K TOPHBIM BbipaGOTKAM.

s NHKBUAANHH OpPOBAJOB B XKeye300eToHHOH o0aUIOBKE Pycia PexH
UCIIOJIb3YIOTCA KaHaJdbl-AyOJephl, coopyX)aeMble B 0oJiee MIOTHBIX NOPOAAX.
Uepes HUX NPONYCKAIOTCH peuHble BOLH Ha BpeMs PeMOHTHbIX paboT.
B nanpHefiuiem NPOEKTHPYETCS OTBOJA PEK ¢ 3aKaPCTOBAHHOH TEPPUTOPHH
B KaHaJbl, IPOJOXKEHHBIE B HEKAPCTYOIHXCA NOPOAAX BYJKAHOTE€HHO-TEP PH-
TEeHHONO KOoMIlJIeKca,

B ycaoBuAX BOAOOTIHBA BO3HHKAIOT HOBbIC HCTOUHHKH NHTAHUS TIOA3EM-
JHOTO TOTOKA — HHQHUAbTPAIHA HA TEDPPHTOPHH PYAHHKOB BOJ IIDOMBIIIIEH-
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HBIX H OBITOBHIX CTOKOB M cpabOTHA CTaTHYECKHX 32MacOB  KapCcTOBOTO
MaccuBa. /1 60pbObI ¢ BTODHYHBIM MOTJON[EHHEeM 1IaXTHBIX BOA TPOH3-
BOJAHTCA KaHaJU3alusa CTOKOB H OTBOJ HX 3a Npejiesibl 3aKapCTOBAHHOH Tep-
DHTOPHH.

Pacxon cpaGoTkH CraTHYecKHX 3alacOB B CpejHeN He NpeBblmaer 4—
5% ot o6mero 06beMa BONOOTIAHBA H MOMKET JOCTHTATh 3HAUYHTEJILHOH Be-
JHYHHBl TOJLKO B YCJIOBHAX HHTEHCHUBHOTO [PEHMPOBAHUT MECTOPOXKIEHHS.
Ilpu yrayGuaennn ropHbIX BbIPaGoTOK cpaGOTKa CTATHYECKMX 3aMacoB MO~
3eMHBIX BOJ 3HAaYHTE/JIHHO BO3PacTaerT, OAHAKO 3TO SIBJCHHE BpeMeHHoe, mo-
CKOJIbKY OTKDBITAsi 3aK2PCTOBAHHOCTb H3BECTHAKOB C WIYGHHON yGBIBAET.

Pasrpyska moaseMHono moToka MOYTH MOJHOCTBIO NPOHCXOIAHT B IopHbLIE
BHPaGOTKH ¢ IPEHAaXHble y3iabl. [IPHTOK NOL3EMHBIX B0[ K 1P EHUPYIOIHM
pexaM HNPOHCXOAMT TOJbKO B CaMOH IOXKHOH yacTH pafioHa, rJe He3Hauu-
TeJbHble HCTOYHHKKM BBIXOAAT B pyciaa pex Barpam u Maasit Jlux.

Pexxnm non3eMHbIX Boj, GJIM3KHH K €CTECTBEHHOMY, B HACTOsMIIEE BPeMs
COXPAaHHUJICA TOJbKO B CeBepO-BOCTOYHOH 4acTH PaioHa rie HOA3eMHbBIE BOAbI
npeunnpyooTes p. CoceBofi U HIKHHM TeueHueM p. Kaabn. Ha Bcio ocranbryio
nnomans CeBepoypassbekiX GOKCHTOBBIX MeCTOPOXKAEHII paclpocTpaHsercs
BJHSIHHE BOHOOTJHBA H3 PYAHHKOB U HPEHAXKHLIX Y3J0B.

Pa3sutue cneunduyecKux rHAPOre0NOrHYeCKHX H MHAKEHEPHO-Te0JIOrH-
YEeCKHMX MPOLECCOB II0] BJAMSIHHEM MOLLHOro BOLOOTJHB2 H3 TOPHBIX BbIpabo-
TOK. HapylieHue ecTecTBeHHOrO pesHMa NOJI3EMHBLIX BOJ NPHBEJC K fBJe-
HHAM, OTPHUATENbHO CKa3bIBAWOIIHVICA Ha BeIEHHH TOpHBIX paGoT. D10 OT-
HOCHTCS Ipexnae Bcero Kk HHTeHcHHkauuu cy¢hdHOo3HOHHO-KaPCTOBBIX Mpolec-
COB B KapOGOHATHBIX MOPOLAX.

[TocnencTBUAME 3THX ABJEHHI, Kpove pPacCMOTPEHHLIX BbILIE paspylie-
HHH xKese306eToHHO 06JIHIIOBKH KaHAJ0B, ABJATCSA. 00pa3oBaHue IPOBAJIOB
Ha JHEeBHOH MOBEPXHOCTH MaccuBa, 06Gpa3oBaHHe HOBBIY U pacCIUHPEHHE CTa-
peIX KapcToBbix GopmM B KapOoHATHBIX MOpoAax, NPOPHBL BOABI H IECYAHO-
IVIHHHCTOTO MaTepHasta B IOpHble BeLPAOOTKH.

B ycaoBusx BOZONMOHHXKeHUsT NPEXIE BCEro yBeJWIHIAch 3aKapCTOBaH-
HOCTh M TPOHHIAEMOCTh NPHITOBEPXHOCTHOH 4acTH KapOGoHATHOrO Maccuba.
OToMy cnOcoGCTBYeT pa3BHTHe 30HBI 06pylUeHHS NPH OTPabOTKe PYIHOH 3a-
JeAKN, a TaKXKe NOCTOSHHOE MpoMbiBaHHe KapOOHATHbLIX MOPOL arpeccHBHLI-
MH 10 OTHOIIEHHIO K KapOGoHATHHIM nopoaaM aTvocepHbBIMH U PEYHBIMH BO-
Aavid. 3to NpUBOAUT K 00Pa30BaHHIO HOBBIX IOJOCTEH I MyCTOT Ha ydacTKax
HauboJee WHTeHCUBHOTO OOBOIHEPHHA M 4acCTWYWHO K DacHIHDEHHI0 CTaphIx
KapcToBbix GOPM 3a CUET KOPPO3HH HX CTeHOh

TuaporeoniornueckuMu HccaenoBaruaMH Ha CVDBPe ycramosieno, uto
B npefenax nJacuiaaH, 3axBayeHHOH neNpecCHOHHOA BOPOHKOH, cyddosunonHo-
KapCTOBLIX MOBEPXHOCTHBIX (opM MOYTH B TpH pasa Ooislle, 4eM B panoHe,
He 3axBauensom eto. O6paszoBaHHe KApCTOBbla (GOPM TIPUYPOUYEHO B OCHOB-
HOM KO BpPEMEeHH HHTEHCHBHOr0 BOJAONOHUKeHHA B pesdysisTate BOAOLOHH-
JKEHHS 3HAUYHTEJbHO YBEeJHUHBAIOTCHA YK.JIOHBI II0JI3eMHOr0 MOTOKA H ero CKo-
pocTe, koropas, pocruras 0,8 v/cek, npessimaer kpHmiyeckyio (0,6 M/cek)
H CIIOCOGCTBYET Pa3MbIBY I'DYHTOB, 3aHOJHSAONMN KapCToBBe HMOJOCTH H 1pe-
IHHLL.

BmecTe ¢ tem NpPOHCXOOHT BMBIBAHHE HUC\OASLLHMH MOTOKAMH MOBeDX-
HOCTHBIX BOJ, TOKPOBHBIX PBINIBIX OTJOXKEHUH B KapcroBble TOJOCTI H my-
CTOTHI OcylleHHOi! BepXHeH yacTH xapOoHaTHBIX mopol Bce 3TO mpHBOAHUT
K 06pa3oBaHHI0O HA TOBEPXHOCTH 3eMJH MHOTOUHCJEHHBIX MPOBAJOB H TpO-
cefaHHi, B pe3yJabTaTe yeno MOAYJdb TOTJICLIEHHs, ONpPemessiiOIHi BeJdudH-
Hy MHUTaHHs BOJLOHOCHONC MOPH3OHTA, PE3KO BO3pacTaer.

O6pasosanuio cyddo3noHHO-KapcTOBEIX GOPV B 10JHHAX peK crocob-
CTBYIOT 3HMHHe RaJeJH Ha KaHaJax, KOToPble 3aMoJHSIOT BCe CEYEHHE ero,
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B8bI3blBas BECHOI nepeJHs BoAbl yepe3 6Opra U pasMblB 4exJad pPLIXJBIX OT-
JoxennA. Pa3BuThio cydO3HOHHBIX NMPOHECCOB MO PyclIaMH pPeK CHO6-
CTBYeT (UIbTPaIHS peYHBIX BOJ 4epe3 aJJIOBHAJbHble OTJIOKEHUS Ha 3ep-
KaJo 'PYHTOBBIX BO.

[TecyaHo-r.THHUCTblE YaCTHIBLI, IPHHOCHMbIE € NOBEPYHOCTH, a TaK¥Ke 0C-
TATOYHBIE NPOAYKTHI BhblleJa4dBaHMs KapOOHATHHIX MOPOJ HaKaNJHBAKOTCH
B TpellHaX M NycTOTaxX, PacloNOXeHHbIX B HIXKHEA 4acTH MaCCHBA, IJe KO-
POCTH JABHXKEHHs IOJ3eMHONO NMOTOKA 3HAYHTENbHO MeHbire. Tak MpoHcXo-
AMT KOJIbMATALHUS, HIH «3aI€UHBAHKE», TPELIHH U KAapCTOBbIX MOJOCTeH ¢ 1o~
CleIyIOIUM HX Pa3sMbIBOM d BBIHOCOM B NOpHLIe BHIpaGOTKH.

B npouecce ocylleHHs BOZOHOCHONO NOPH3OHTA CYIIECTBEHHO M3MEHWICS
YPOBEGHHBI PexHM NoJN3eMHBIX BOoA. Ecau B ecTecTBeHHBIX YCTOBHAX CE30H-
Hble KoJeGaHHs YPOBHA COCTaBAANHN B cpelHeM 4—6 M, TO mocje oCyIIecT-
BJICHHS BOJNOIOHHKeHHs Ha ray6uny 140—180 m amMnanTyza ux koJjebamus
aocturana 20 M 4 6osee., B MHOrOBOAHLIE TOJLI NIPH NajbHEHILIEM BOJOMOHH-
KEeHHMH 3Ta BeJHYHHA MoxXKeT JocTHub 40 M u Aaxe 50 M, Kak TOKa3aJy pe-
3yAbTaThl 06pabOTKH AaHHBLIX DEXHUMHBIX HAOMONEHHH METONOM BapHAIlHOH-
ol cratucTMky. Kosebanus ypoBHS MOryT GbITh BBHI3BAHBl HepaBHOMep-
'HOCTBIO CE30HHOTO NHTAHHsS H MOTJIOIEHHS DeYHLIX BOJA, a TakXke ITyJbCa-
IHeH MaxTHOTO BOLOOT/IHBA,

3HauuTeNbHble KOJeOaHHs MOBEPXHOCTH MOA3EMHOrO TMOTOKAa Cmoco6CT-
Byer HHTeHcHQHKauuu cydhdO3HOHHO-K2pCTOBBIX IPOLECCOB B 30HE KoJjeda-
H¥S ypOBHA MOA3EMHBIX BOJA M CJAYXKAaT NpHUMHON HepaBHOMEpPHBIX BOLOIPH-
TOKoB B maxthl. B nocremune roasl ma CYBPe mpoBomuTcs HCKYCCTBEHHOE
pery/JiupoBaHHe TMNOCTYNJEHHS BOJONPHTOKOB B TODHble BHIpAGOTKU TyTeM
HCNOJb30BAHMA 3aKapCTOBAHHOTO MacCHBA U3BECTHAKOB B KayecTBe MO 3eM-
HOTO BOJIOXPaHUIHILA.

Omnwit 3kcmiyaraunn MecropoxaeHuii CYBbPa nmokasan, yro npu mpo-
BEJEeHHH TOpHBLIX paboT B KapcTOBOM pafoHe 3HAYHTeJbHble TPYLHOCTH 06Y-
CJIOBJEHbl BHe3alHbIMH IPODHIBAMH IOJ3eMHBIX BOJ B rOpHBE BhIpaboTKH,
B CJyyae BCKPHITHS NOC/JeJHHMH OOBOLHEHHBIX TpPELLHWH ¥ KapCTOBBIX TOIO-
cTefi. Besnuyn#a me6Hta npu mpopblBe 3aBHCHT OT BeJHUHMHBl Hamopa yafp
3afoeV H pasMmepoB BCKPBITHIX nycToT OHa KoJsebaeTcs OT HeCKOJbKHX CO-
TeH no 4000 m3/gac i1 Goaee

ITo Mepe yrayGueHHs FOpHbIX PaboOT BepOSTHOCTh BCTPEYH TPEUIHE H
KaDCTOBBIX MOJIOCTEl yMeHbIIaeTcsd, ONHAKO MOUIHOCTb IPOPLIBOB CYILECT-
BEHHO yBeJHMYHBAeTCAd 3a CYeT BO3POCIUMX HAmopoB Haj TOPHbIMH BbIpA-
GoTkaMu. BmecTe ¢ npopblBaMu BOJbl H3 BCKDBITHIX TpewHH M Kapcro-
BbIX IIyCTOT HePEIKO NPOHCXOIMT BHIHOC B FOpPHhle BHIpAGOTKH pasXH-
JKEHHOTO 3aHOJIHUTeNs, YTO HaHOCHT 60.bwmoH yuep® maxtHoMy obopylo-
BaHHIO.

B npupoaHBIX yCJIOBUAX, He 3aTPOHYTHIX NESTENbHOCTBIO YeaoBeKa, TIpo-
HCXOJIHT TepeMenleHHe 3aNOJHHTeNst 0 KapcTOBBIM HYcTOTaM IJaBHbIM 00-
‘pasom 6.arozaps rpaBHTaNUOHHBIM cuiaaM. [IBHikKeHHe 30 6oJblIeH 4acTbiO
HHCXOAfLIee H HamnpaBJeHo K 6a3ucy 3po3uH. B ycloBHaX, HapyLIeHHBIX BO-
JOOTIHBOM, IepeMelleHie 3aNoMHUTENs TPOUCXOLHUT Oo.tee HHTeHcHBHO. [Ipo-
AOJKa ropHHIX BhIpabOTOK BBI3BIBAET Nepepacnpelesente HanpsizkKeHUd B no-
POZax B 30HE MOPHLIX paGoT M NpPH 3TOM B CJIyuae BCKpbITHsI NODHOH BbIpa-
GOTKOH KapCTOBOIl TOJIOCTH, 3aNONHeHHOH BTOPHYHBIM (T1eCYaHO-TJIHHHCTHM )
MaTepHaJIoM, CO3NAIOTCA YCJIOBHSA JJs BbJaBIHBAHHs, BHIMbLIBAHHS HJAH Bbl-
6poca 3TOro MaTepHaja B Bepa6orky. Croco6CTByeT nepeMenieHHIo 3amol-
HUTeJs TAKXKEe HeKOTOpOe pacllHpeHue KAPCTOBBIX IOJOCTeH, NMPOHCXOoAsILee
6narogaps KOppO3lii H3BECTHSIKOB 1O CTeHKaV TpeuiwH Boabl, nponukato-
H{He B NPOCTPAHCTBO MEXAY CTEHKAMH TPelHH M 3aroJHHTeNeM, He TOJbKO
©OCYIIECTBAAIOT KOPPO3HOHHYIO HesiTe/IbHOCTb, HO, CMayHBAas CTEHKH TOJOCTH,
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CHHKEIOT CHJB TPEHHS H CNOCOGCTBYIOT CKOJIBKEHHUIO 3anoJHHTeNd. Eciu
KapcToBLle MOJIOCTH BbIMOJIHEHBI PBIXJALIM MaTepHasoM (MOKDOBHBIMH CyTI-
JIMHKaMH, JOJOMHUTOBOH MyKOH, NecYaHbIMH OTIOXKEHHSIMH), TO HOZ3eMHLIE
BOIEl, QUILTPYSCH Uepe3 3aMOJHHTEb, BhI3BIBAIOT B HeM HHTEHCHBHHIE cyd-
thosuoHHBIE TpoLecch], OCA20ASIOT M0 YCTONUHBOCTL U BHIHOCAT 3TOT 3aII0J-
HUTeJIs B TOpHble BEIPaGOTKH B BUIEe pa3kKHKEHHOH maccel. Mirorma BCKpH-
BAIOTCS HOJOCTH «C TBEPAbIM TJMHUCTBIM 3aNOJHHTENeM, II0XO IOLAAKLIAM-
€ pasMBIBY 4 nepeMelllenHio. Hap rakxum 3amosnHureseM, NJIOTHO 3aKOJIb-
MaTHPOBABUTHM TIOJNOCTL, coXpadsercs cTod0 HecapeHUPOBAHHOH BOIBI, TOX
JAaBJeHHeM KOTODOro IPOHCXONUT MOcTeledHas NedopMalusd <«IpoOGKH» H
BHe3aNHbIA NPOPLIB B BBIPAOOTKY TVIHHBEI H BOLBL.

Jns 6ope6H ¢ npopbiBaMy B nepBeifl nepron ocsoedns CYBPa mpume-
HAJHChH CIEeNHasbHble METOAbl NPOXOAKH: OHTYMH3alus, LEeMeHTalusd H Kec-
COHHBIA MeTON, Ho oHH Oblmu mamodpdekTmsuel, C 1953 r. ma maxrax
CYBPa coopyxaiorcs BOLOHENPOHHIAeMble NEePEMBIYKH, KOTOPHE B CJyyae
TIPOPHIBAa HPefOXPaHSIOT IaxTy or 3atomjaeHufa. OaHako NpHMeHeHHE nepe-
Mblyek 0O0Jeryusao 3KCIyaTanuio OOGBOAHEHHBIX ydYacTKOB, HO He PellHJIO
3azayy 60pbbsl ¢ mpopriBamu. B 3TOM Hanpas/eHny GOJBLIIYIO POJb CHIrpa-
JIM BOJONMOHH3HTE/bHbIE Y3JIbl, 3HAUATEJLHO CHH3UBIINE HANOPHl HAL DOPHBI-
MH BbIpafOTKaMH.

OamnM u3 orpunatespHslx $akTopoB, BO3HHKAIONUX B pe3ysabTaTe aH-
TPONOreHHON NesiTeJbHOCTH, ABJSeTCS 3HAaUHTeJbhHOE YBEJIIYGHHE arpeccb-
MOCTH NOJA3EMHBIX BOJ, cOCOGCTBYIOMee enle 6obirefi aKTUBM3aLHMH Npollec-
<€OB KapcrooGpasoBanusa. PyaHuuHble BOABl, 0OOraui@HHbBE AarpecCHBHBHIMH
KOMTIOHEHTaMH, cOpPacelBalOTCA B DeKH, TPOTEKAIOUIHe Mo 3aKapCTOBaHHOM
TeppHTOPHH. ArpeccuBuble BoJbl, BTOPHYHO NMOIJIOLIAsiCh, TPOHUKAIOT Ha 3HA-
yHTebHBle MVyOHHBI, paspylmaT KapboHaTRbE MOPOLbl H CHOCOOGCTBYIOT 3a-
TPA3HEHMIO MOA3EMHBIX BON. Bo n3bexanne Takux HexeJarTeJbHBIX stBJISHHHA
Hia MeCTOPOXKIEHHSX, 0OTpabaThiBaeMHX B 3aKaPCTOBaHHHIX pafoHax, Heob-
XOAHMO B IIEPBYIO oyepelb yIopsanounTh c6poc maxTuslX Box. Ha Teppuropuu
CYbBPa srtor Bonpoc pefraercs myTeM OTBOAA NPOMBIILJIEHHBIX CTOKOB B 30-
HY PasBHUTHA HEKapPCTYIOUUXCS BYJIKAHOreHHO-TIHPOKJACTHUECKUX MopoA. 3a-
TpsA3HeHHble BOJABI He NMONANaloT B TPElHHHO-KapCTOBble BOLOHOCHBIE [OPH-
30HTBI, H BOJbI, OTGHpaeMble NDEeHaXHbIMH CKBaXKWHaMH, HCIOAB3YIOTCH LIS
BofocHaOxenus r. CeBepoypaJbcka.

INporuosubie cooGpaKeHdsi 0 AaNbHeHIeM H3IMEHEHHH THAPOreoJorHye-
CKO#l 06cTaHOBKM B GacceiiHe. 3amaya NPOrHo3a H3MeHEeHUS CHAPOTeoJornye-
CKMX YCJOOBHIl B Ipouecce LanbHeiiteil pa3pabotku Mmectopoxiennii CYBbPa
YacTHYHO peifajack rujporeosoraMu CeBepoypaabCcKoil reoJoropasBeouHon
skcnequuuy. Tak, M, U. ITn1oTHHKOBEIM METOAOM BapHalUMOHHOH CTaTHCTH-
KH ZaH NPOrHo3 H3MeHeHHS HalopoB Haj IKCIMyaTalUOHHBIMH BHpaboTKa-
Mu. [HIpOreoJIorHuecKiME METONAaMU € HCIOJAb30BaHHeM 0000UIeHHbIX THA-
POreoJIOTHUECKHX TIapaMeTpoB peliajach 3ajaya nponHosa ofmeno BOXO-
TIpuToKa B ropusie BeipaboTks CYBPa,

IOns 10xHOH yactd MeCcTOPOXKAEHHS BONOINPHTOKH B nopHele BeIpaboT-
KK MOTYT OBITh ONpeneseHsl ¢ JOCTATOYHOH TOUHOCTbIO 6aJaHCOBLIM MeTO-
70M, TaK KaK 3Ta 4wacTb pailioHa OTHOCHTCA K 30HE 3aperyJjHpOBaHHOrO
THTaHUsA, Ille BCe HCTOYHUKH OOBOINHOHMS B TOM MM WHOH CTENeHH MOTryT
ObiTh yureHbl. Heckoasko WHaue o6cTrouT Rento B ceBepHoll yacti CYBPa,
TIe NMOTOK I'PYHTOBLIX BoJ npencrasiaseT coOOH €IHHYI0 MHADPABJIHYECKYIO CH-
CTeMy, 1 BOMONPHTOKH B IIaXThl CBS3aHbl JHHeAHOH 3aBHCHMOCTBIO €O CHH-
XKeHUeM YDOBHEA BOAbl. DTH yC/A0BHS IO3BOJHUJH IPOM3BECTH OLEHKY H3Me-
HEHHA NHAPOTEOJOTHUECKHX YCJAOBHH MeCTOPDOXKIEHHS M RaTh NPONHO3 BOXO-
npuroxoB B maxrtel CYBPa meronom MomenanpoBauus. [lis pemrenus 3azna-
Yy MPOTHO3a B KapCTOBOM paiioHe HeoOXOAHMAa JOCTATOYHO MOJHAN THAPO-
reo.orHyeckas uudopvauus 0 MaccuBe TPellHHOBATHIX 3aKaPCTOBaHHHIX IMO-
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PO ¢ LEJBI0 NOJYYEHHS XaPAKTePHCTHKH OCHOBHBIX OCOOGEHHOCTEH ABIKE-
HHS MOA3EMHBIX BOX B H3yuaeMoM pafioHe. Heo6x01HMM0 TaKKe yCTAHOBHTH.
B3auMOCBA3b NMOBEPXHOCTHBIX H IMOA3€MHBIX BOJA, BJAHAHUE KPVYIHBIX TEKTOHH-
YecKHX 30H Ha XapakTep NoJ3eMHONO NOTOKA, 3aKOHOMEDHOCTH pPa3BHTUH
TPEIIHHOBATOCTH ¥ 3aKaPCTOBAHHOCTH B KapOOHATHOM MAacCHBE, a TaKxKe pac-
CMOTpPETb BONPOCH O BeJuduHe U
I . OCOOEHHOCTAX NMHUTAHUA U PEXKH-
Ma TPYHTOBLIX BOJ B MHOTLOQJET-
Hem paspese.
: Hmeronutecss mo Cerepo-
: E ypaabCcKoMy MeCTOPOXKIEHUIO
— OOKCHTOB  MaTepuassl, HaKOM-
JIeHHble B pe3yJbTare MHOIOMeT-
J\ ] : HHX HCCJeI10BaHHHA, oOKasa.lucCh
H LS JAOCTATOUHBIMH A1 OGOCHOBA-

LLx HH$ CXeMbl H METOAHKH MOAenu-
/ poBaHus maHHoro pafioHa. Mo-

JeJUpoBaHHe sIBHJIOCH HauboJee

I A IepCHeKTHBHBIM H BCeOGbeMJIIo-

5 2 = IWuM MeroioM mporHosa. OmHo
:_‘N R — 103B0JSIeT ONpefeJHTh 0oflLuIe

— 1 = BONONPHUTOKH B I'OPHbiE Bbipa-

o2y // OOTKH, u3MeHeHHs BOXONPOBOLH-

= rr — 4 MOCTH NOPOT B Ipolecce BOAO-
A : noHukeHus (puc. 15), a Takke
ALY @ - XapaKTep pa3BHTUA AEMPeccuy u
,):_‘“. e 5 Bpems, 1eo6Xo0aUMOe Lasi cTabH-
ez = 52 MH3aliiH 0O0TOKAa TPEI(HHHO-Kap-
= CTOBBIX BOJ B YCJOBHSX BOXOOT-

JIABA U3 JAPeHa>KHbIX y3J0B.

Ha CesepoypadbckoM Me-
CTOPOXKJAEHHH NPOEKTHPYETCH
CEeBEPO-BOCTOYHBIH  IPEHaKHbIH
ysea mouyTd B crBope Ka.buH-
CKHX BOPOT, KOTOPBIH Oyaer BBe-
IeH B pab0Ty BMECTO CEBEePHOro
y3Jaa.

Kax noxkasaJjo mojenHpoBa-
PHc. 15. CxeMaTudeckas Kapra BOJONPOBOAHMOCTH H Hue, ZLeHPECCI/IOHHEH BOpOHKa,
AHH3O0TPOTIHH TOPHBIX NOPOa, ceBepuoit vacth CYbPa.

chopmupopasllasgcs MHOA BJils-

! — rpaHun2 MEXAY 30HaMH Pa3THUYHOHA BOACUPOBOAHMO-
cTd. BoyonposoaumMocti. mopos (M*/cyrku): 2—or O no HHeM MHOroJeTHero BoAOOTJAUBA,

5280 i[o %002(?;0 i g?g’oog;_ff Bﬁgyrflozai?go’nobp&?. IpH BKJIIOYEHUH B paborty cese-
B e ofuis*bo).  PO-BOCTOUHOTO JpeHaXHOTO Y-
Hell ToA3eMHBIX BO Jla HEeCKOJbKO paCltupHTCs 3a

CYeT BOB.JeuYeHHs B 06,1aCTb BAH-

SHUS HOBBIX YYaCTKOB B CEBEpPO-BOCTOYHOH 4acTH MeCcTopoxaeHHust. B cBsasu
C 3THM BOJOpA3/eabHAs OBEPXHOCTb MeXAY PerHoHafJbHOH AenpeccHel, 06-
PasoBaHHOH HCKYyCCTBEHHBIM [PpEHHDOBAHHEM, H NMOTOKOM, HanpaBJeHHBIM B
p. CocbBy, mepemMecTHTCs Ha BOCTOK, OJike K p. Cocbre. OnpHako muTaHue
peKH monseMHbIMU BOJAMH He IDEKPATHTCS, OCOGEHHO B CEBEePO-BOCTOUHGIH
YaCTH MECTOPOXKIeHHS, KaK HauboJee ynaJeHHOR H H30JUPOBAHHOR BOJO-
ynopHbIM GapbepoM ACBOHCKHX OTJHOXeHHHA OT ueHrpa menpecchu. ClefoBa-
TeJbHO, p. CoCbBa NMOJHOCTBIO He OGyIer BOBJeuYeHa B CUCTEMY BOAOOTIHMBA H
B jajbHelimieM. Bsox B8 paGoTy ceBepo-BOCTOUHOrO APEHAXKHOrO y3Ja Bbl30-
BeT B HENOCPENCTBeHHOH 6au3octH Oor paboramouierc Boxo3abopa KOMOJIHH-
TeJbHOe CHUKEHHe ypOoBHeit BOAB Ha 20-—25 M, a Ha ¢JaHrax JenpeccHoH-
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HO# BOPOHKH Ha 5—10 M. MoneaupoBaHHe I0Ka3ajo BO3MOXHOCTb IPOrHO-
BHPOBAaHUA BOJONPUTOKOB B FOpHblE BHIPAGOTKM B 3aBHCHMOCTH OT Pa3BHTHS
aenpeccud. B ycnoBusax ycraHOBHBLIErOCs peXXHMa npu paboTe MpOeKTHpYe-
MOTr0O APEeHaXHOro y3Jia BOJONPHTOKH B TOpHblE BHIPAGOTKH CeBEPHOM YaCTH
CYDBPa cokpartarcs Ha 50—60%.

Mupraaumcaiickoe NoJHMeTaNaHIeCKOe MecTopoxenne (tun I)

Muoroaemssis nopsemMHast pa3pa6oTka MHpPrajnMcanckoro MeCTOPOX-
JeHHs, COTPOBOKAAIONIAACH OTKaukoH 60ONbIINX KOAHYECTB MOA3EMHBIX BO,
SABJAETCH 'ONHHM H3 HHTepeCHBIX H CBOEOOPA3HHX NPUMEPOB BAUSHUA HEA-
TEJIbHOCTH YefOBE€Ka Ha NPHPOJHbIE THAPOre0JOrdYecKHe yCJaOBHA. ITO
BAMSHHE NPOSBJSAETCH 37€Chb B BecbMa CJAOXKHBIX THAPOreOJOrHueckHx ycao-
BHAIX KapCTOBOrO paloHa, rAe akTHBHAA 3allHTa FOPHLIX BbIDAaGOTOK OT IOf-
3eMHBIX BOJ TeCHO CBf3aHa ¢ HEOOXOAHMBIMH MEPaMH 1O CONDAHEHHIO OTKa-
YMBaeMbIX BOJ, TAK KaK Ha Hux OasHpyeTcs KPYIHOE XO35iCTBEHHO-IIUTHE-
BO€ BOLOCHaGXeHHe, TeXHHUECKOe BOJOCHaOXKeHHUe, OpOLIeHHe H Op.

T'naporeosoruueckoe H3ydueHue pafoHa M MeCTOPOXKAEHHSA, INPOBOLHB-
mweecst B. B. laaunxknm, B. I1. Top6annusiM, M. H, Epmonunoi, B. C. JKe-
Baro, A, A. Kap6uunesoit, H. I'. Jlykmunsiy, K. [1. [Terymkossiv, 1. A. Ce-
peiM 4 3. U. ®ununnoroil, MO3BO/JIHIO Ha OIpeNeleHHOM 3Tame yclHellHO De-
MAaTh MHOTHE BOIPOCH BOAOCHAGKEHHS H THAPOTreQJOrHUECKOno OGOCHOBA-
HUS TOPHBIX paboT. B Hacrosllee BpeMs B CBA3M ¢ HOBBIM 3TamoM OTpaboT-
KH MeCTOPOXKIeHHs Ha ero IyGoKHX NOPH30HTAX H Pa3BHTHEM IPOMbIIIIEH-
HOCTH BO3HHKaeT HeoONOAHMOCTb KOMIWIEKCHOTO H3yUeHHS H DEeUICHHT BOX-
HOXO3AHCTBeHHbIX NpobJaeM Bcero palioHa B LeJOM.

OcoGeHHOCTH MPUPONHOWH OGCTAHOBKM H THIAPOTEOJOTHUYECKHX YCJOBHIL.
Muprannmcaiickoe MecTOpOXaeHHe PACTOJOXKEHO B TMOJYIYCTHIHHON 061a-
cra IOxnoro Kasaxcrana y moanoxkusa xp. Kaparay. K 1ory or mMectopox-
JEeHHs TPOCTAPAeTCs HAKJOHHAS paBHHHa [IPHChIpAApPbHHCKOR HU3MEHHO-
CTH, a K CceBepy NMOAHHMACTCH MOJOTHH IOro-3amalxHbli ckJAOH LleHTpasabHo-
ro Kaparay. Takum o6pa3om, pafioH MeCTOPOXKIEHHS TIPEACTaBJeH PaBHHH-
HO# ¥ TOPHOI YacTAMH, ¢ YeM CBS3aHbl €ro KAHMaTHYecKHe, reo10ro-cTpyx-
TYypHBI€ H THAPOTe0JOTHYECKHe 0COOeHHOCTH.

Kanmar paitoda pe3ko KOHTHHEHTAJbHbIN. XapakTepHbiM fABJASETCS TPO-
MOJKHTEJIbHOE KAPKOe JOTO W CPaBHMTEeNbHO TemJas, HO ¢ KpaTKOBpPEMeH-
HbIMH CHABLHEIMH MOPO3aMu HeycToHuuBasA auMa. CpenHevecsuHble TeMmepa-
Typnl netoM cocrasasior 26—29° C, sumoii — munyc 2—4° C.

[Mpeo6aanawmee xonuuecTBo arMmocdepHbix ocaakos (6omee 60% ro-
ROBO#l HOpMBI) NPUXOAUTCA Ha 3MMHe-BeceHHHH mepuon (pHc. 16). Jlero sa-
cymauBoe ¢ Goapmium neduuutom BraxHoctd, 1o 33 m6. Pacnpenenenue
0CafKOB Ha MECTHOCTH MOJYHHSIETCH BEepPTHKAJbHOH 30HaJbHOCTH. Hanmedb-
€€ UX KOJUYECTBO BHINAAaeT B 10XKHOH, paBHHMHHOI, 4acTH pafioHa (Mereo-
craduus Typxectas, 180 mm). B ceBepHo#i, rOpHO#, yacTH Ha OTMETKax, pas-
HBIX CpeJHeB3BellleHHOH BbICOTE OCHOBHOH 06/acTH NMHTAHHA NOA3€MHbLIX BOJ,
CpenHEeMHOroJieTHee KOJHYeCcTBO 0CadKOB cocTaBasdgeT 470 MM (MeTeOCTaHLHSA
Aunucait). Boire mo cknoHy XpefTa B MHOrOBOJHBIE TOAbl BBHINAZaeT IO
1300 mm (B cpenneM 740 mm).

Oco6eHHOCTH KANMATHYECKHX YCIOBHH BAHAIOT Ha PEKHM DEyHOro ¥ Hoj-
3€MHOTO CTOKa.

Pexu 1oro-samagHoro ckaoHa LlenrpasabHoro Kaparay, mpopesaolie
ero NmomepeyHHIMH NOAHHAMH, HEMHOTOBOAHLI, DBonee XpymHble H3 HHUX, HPO-
TeKkalonHe okoao Muprannmcaiickoro mecropoxnenus (Kanraru, Bupecek,
Basnxeip), umeloT cpenHeromoBoii pacxon 1,4—2 w3/cex, apyrue — 0,25—
1 m3/cex. Bece peku MMeIOT pe3ko BHIPAXKEHHYIO Ce30HHYI0O HepaBHOMEPHOCTh
croka. OcxoBuas ero moass (no 80%) nNpHXOAHTCS Ha BECEHHHH IMaBOJOK.
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JleToM peky B HUKHEM TeUEHHH NepechbixaioT. HacTh peuHoll BOAK TepsieTcs
Ha HHOHJILTPANHUIO B 3aKapcToBaHHble KapOoHaTuble mopoakl. B memocperct-
BEHHOH GJIM30CTH OT MECTOPOXKAEHHUS CPEJHEroJOBhie CYMMAapHLE HOTepH H3
pek bBasaannip, Bupecek u Kanraru cocrasasitor 0,5—2,3 m3/cek.

IOro-3ananubifi ckaod llenrpaanHono Kapartay coXeH KOMIJIEKCOM
Tmopon naJseosofickoro Bodpacra. HauGosee mupoko pacnpocTpaHeHsl Kap-
6omaTHele MOpPOAbl aeBoHa (dameHckHii Apyc) M KapboHa (TypHeHAckHd H
BH3eHCKHH spychl). MeHee pasBHTH, NpeUMYIHECTBEHHO B yaadeHHH ot Mup-
rajauMcaiickoro MecTOpOKJIeHHs, MeTaMop(H30BaHHbLIE MecyaHo-IIHHHCTHE
OTJI0XKEeHHsl JeBoHa M HIKHero nmajteos3os I[lajdeosoiickue o6pasoBaHus cia-
raloT HeCKOJbKO AHTHKJIHMHAJIBHBIX W CHHKJUAHAJBHBIX 30H CEBepO-3amajHono
IIDOCTHPaHUS, OCJOXKHEHHRIX AHTHKJIHHAJSAMYU U CHHKJAMHAJAAMHE GoJee Husme-
FO TIOPAJKA, a TaKXKe KPYNHLIMH TEKTOHHYECKUMH HapyILeHHIMY

B npearopee llenrpansnoro Kaparay xap6osaTHble OTJIOXKEHHS naneo-
30§ MOTPYXKAIOTCH HoJ MOILHYIO TOMILY DBIXJHX NECYaHO-FNIHHHUCTHIX OTJI0-
JKEHHH Me30-KaHHO30[iCKOro KOMILTeK ca.

O6aacte pa3BUTHA Ha loro-zanmanHov ckJoHe llentpanbHoro Kaparay
KapOOHATHLIX NMOPOJ MaJeo30s SBJASETCH YacThI0 KPYIHOTO THAPOTeoJorHye-
cKoro OacceifHa, OTPaHU4YEHHOIO Ha ceBepe caaGOBOJOHOCHBIMH B BepxHefi
TPEHIHHOBATON 30He NeCYaHO-TVIMHHCTHIMH OTJIOXEHHSIMH JeBOHA M HHKHEro
11aJe0305, OTKPHITONO K IOTY B CTOPOHY NpeArnopHo#l Aemnpeccud OCHOBHBIE
BOJOHOCHBIE TOPH30HTHI, CBS3aHHbLIE ¢ H3BECTHKAMHM H JNOJOMHTaMH TypHei-
CKOro H (GaMeHCKOro spycoB, PacCMampHBAIOTCH 3[eCh KaK eNUHBIA KOMI-
JIeKc TpeluHHO-KapcToBuix pox (Tammukuit, 1936, )Kesaro, 1957, 1957a,
Cepuiit, 1964, 1966)

IlomzeMHbBle BOABI 3TOTO BecbMa BOJOOGHJBLHOrO KOMILIEKca HpHypoue-
HBl K 30HE OTKPHITOH TPEUHHOBATOCTH M KapcTa, Pa3BHTHIX B KapOOHATHHIA
Tloponax. BononponunaemMocTs ¥ MOHIHOCTh BOJOHOCHOM TOJINY BecbMa H3-
MEHYUBBl B NIPOCTPAaHCTBE, YTO CBSI3aHO C HeDaBHOMEPHOH TPEUlHHOBATOCTHIO
H 3aKapCTOBAHHOCTBIO TMOPOJ, & TakK¥XKe ¢ IeoJiOro-TeKTOHHYECKHMH YCJOBHUS-
MU paioHa.

HauGoabme#i Box00OH#IBHOCTLIO 06AaKaI0T NOPOALI B CHJILHO TPEIHHO-
BATHIX U 3aKaPCTOBAHHBIX 30HAX mHpHHOH mo 200—300 M, pa3BuTLIX B pafio-
He BIOJb KPYIHBIA TEKTOHHYSCKHX HADYIIGHHH.

MomHoCT BOZOHOCHO# TOJINU ONpefedsieTcs TayOHHON 3ajJeraHHs BO-
IOYTIODHBIX aprUJIMTOB, TMOACTUIAIOUAA KapOGoHaTHbIE QaMEHCKHE OTJI0XKe-
HHSl, UM e HIXKHefl rpauuiefl pa3BHTHS TPEILWHOBATOCTH M xKapcra [ay-
OHHBl 3aJeraHys apruJiJIHTOB Pas/MuHbl B siApax HEKOTOPBIX AHTHKJIHHAb-
HBIX CTPYKTYP OHH BHIXOAST Ha [HEBHYK LOBEPXHOCTb, B CHHKJHHAJIAX —
TOTPyKaTCH Ha GosplINe ITyOHHBI

TpemmnroBarocTs KapOOHATHBIX TOPOT, MO AAHHBIM TPOBENAeHHOH CTaTH-
cTHueckoi 06paboTky Maacosoro (pakTHUeckoro MartepHaJta, paclpocTpaHe-
Ha o rayouasl 650—700 M, HO ray6xe 350—400 M oHA cocTaBiaseT MeHee
ONHOH TPETH OT CBOEro MAKCHMaJbHOIO 3HAaYeHUS B BepXHEH 30He.

WN3znoxKeHHOE CBHIETENBLCTBYET O TOM, 4TO YCJAOBHA UHPKYJIALHH Tpe-
IMHHAO-KaPCTOBLIX BOj Ha IOro-zanafnoM ckjaode llentpaavmoro Kaparay
JNOCTATOYHO CJAQXKHBI [lof3eMHBIA TIOTOK HCMBITHIBAET 3HAUHTEJbHBIE OTKJIO-
HEHHS OT CBOEro OCHOBHOIO IONO-3allafHOro HanpaB/JeHHs [BHXKEHUS BHU3
Mo CKJIOHY xpebra, 06TeKasi aHTHKJIMHAJbHBIE CTPYKTYphl H KOHIEHTPHPYAChH
B KPYMHBIX 30Hax IOBBIIIEHHOH BOMONPOBOAHMOCTH

[Muranne noa3eMHBIX Boj KapOOHATHBIX OTJOXKEeHHH NPOHCXOAHUT B rop-
HOH uYacTH paiioHa riaBHBIM 06GpasoM B pesyJabTare MHOHILTPALMH aTMO-
chepHBIX OCafikoB H PEeYHBIX Box BceaencTsBHe ce30HHOH HepaBHOMEPHOCTH
TIUTaHHs, JOCTHralomero MakCHMyMa B BeCeHHee BPeMs H CHIIXKAIOIMEerocs
K OCeHHe-3MMHEMY MepHOoJly X0 MHHHMyMa, PeXHM NOA3EMHBIX BOX \apak-
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TEPH3YeTCH CHHYCOMJAJbHBIMHE KPHBBIMH YDOBHeH C FOJOBBIMH aMILIMTyIa-
MU HX KoJebanus no 10—24 wm.

B ecrTecTBeHHBIX YCJIOBHSX 3HAUHTE/NbHAsi Pa3rpyska MOA3EMHBIX BOJ
NpOHCXOAMJAa B MPeAropHOM uacTu pafioHa B BHAe Heckoabkux rpymn (Ko-
typ-Byaakckas, Kowarunckas, Ata6alickasi) BbICOKOLEOUTHBIX DOIHUKOB
¢ O6IYM CPeNHEeroJ0BbHIM PacxoioM OKoJa0 2 Mm3/cexk.

B paBHHEHO# uacTH pafioOHa Pa3BHT HaNOPHBIA BOJOHOCHBIH TOPHU30HT
B IeCKax BepPXHero Menaa. JTo KpaeBas 30Ha KPYMHOTO apTe3HaHCKOro Gac-
cefiHa IlpuceippapbuHCcKoOf Brianyuabl. ToJia BOLOHOCHBIX NMECKOB 3ajeraer
Ha TJaMHaX HHXHero meja. [ MppaBaudeckasi B3aUMOCBSi3b NOJN3EMHBIX BOJL
MeJIOBLIX W Nale030HCKHX OTVIOMKEHHH BO3MOXKHA Ha yd4acTKax CONPHKOCHO-
BEHHS 3THX OTJIOXKEHIIH BCJEINCTBHE pa3MblBa BOAOYIOPHBIX INIHH HJIH CMe-
IIEHHS CAOEB 10 TEKTOHHYECKHM HaDyIICHHSM.

TIuranye Meao0BOro BOJOHOCHOTO MOPH30HTA NMPOKHCXOLUT NMyTeM HHGHIb-
TPalUH NOBEPXHOCTHHIX BOJ B MeJOBble NECKH Ha y4yacTKaX HX HEriyboKoro
3ajieraHyusi BIOJb NONHOXKHUSA Xp. KapaTtay u B pe3yjbraTe nOANUTHBAHHA BO-
JaMyu Kap6oHaTHbIX OTJIOXEHHH NaJeo30s.

Bomoo6uabHOCTL HMeomuxcs B pafioHe BOJOHOCHBIX MOPH30OHTOB B ma-
ACOMeHOBLIX M YETBEPTHUYHBLIX OTJIOXKEHHAX HEBEJHKA,

GopmMupOBaHHE peXHMA MOA3CMHBIX BOJ B Npolecce Pa3BHTHA M YF-
AyGaeHus ropubix paGor. MuprasuMcafickoe MecTOpOXKIeHHE, PachoJOXKeH-
HOe B IOro-BOCTOUHON 4YacTH KeHKOJIbCKOA aHTHKJAUHAJH, CI0XKEHO Kap6o-
#aTHBIMHU NOPONAMH NIeBOHA M KapOoHa.

TopHble BEIDaGOTKH, Pa3BUTbIe B HacTOsIlee BPeMs Ha MeCTOPOXKAEHHH
B OCHOBHOM A0 Ty6uHBI 320 M, CHJIbHO OGBOAHEHBI TPEIHHHO-KAPCTOBHIMH
BoLaMy najgeo3os. OcHOBHbIE BOAONDPHTOKH, MOJABEDPKEHHbIE 3HAYHTENbHBIM
Ce30HHBIM KoJe6GaHUsM, NMOCTYNaloT B PYAHHK IJaBHbIM 00pas’oM mo CHb-
$10 TPeIMHOBATLHIM H 3aKapCcTOBaHHBIM 30HaM, NPOCTHPAIOMUMCA Ha MECTO-
POXIeHWH NPeHMYyUIeCTBeHHO BAoJdb I'maBHoro u IOxkHoOro HajBHrOB.

Bononpuroku B Mupramnmcaiickuil pyIHHK, ABJISIOMIMACA OQHUM H3 Ca-
mblx o6BomHeHublx B CoBerckom Colose, cocTaBasioT B cpeaneM 10 000—
12 000 m3f/uac ¥ mocTHramoT B OTHeJdbHble mepuoasl 16 000—19 000 w3/uac
{Epmoauna, Top6anun u DBosipckuit, 1962).

Tlponecc pasBUTHS BOJONPHTOKOB GBI AJHTEJBHBIM H CONPOBOXKAAJICS
TAyOOKHMH H3MEHEHHSIMH THIPOTe0JOrHYeCKHX YCJAOBHH NPHJIEraroliero
K DyIHHKY pafioHa. DTOT npouecc CYIIecTBEHHO BJAHSAJ] TaKiKe Ha NpeAcTas-
JeHHsT HccJefoBaTeneil 0 CTeneHd oOBomHeHHocTH Mupranumcaiickoro me-
CTOPOXKJAGHHA W Ha DellleHHe BOMNPOCOB BOJAOCHAOMKEHHS Ha DPA3HBIX 3Tamax
€ro orpaboTKHU.

B 1941—1948 rr. cpegHeromgoBble BOJONPHUTOKH B PYIHHK COCTaBJSAJIH
Bcero Juwib 200 M3/uac u B TeueyHe 1949—1953 rr. Belpocaun g0 500—
800 m3{4ac. B nepuoa pa3BUTHS BOJONPHTOKOB, KOra yrayGJaeHHe OCHOBHBIX
FrOpPHBIX BoIpaGOTOK MOJ €CTECTBCHHBIH YPOBEHb INON3EMHBIX BOL OHLJIO He-
GonbliuM, a HauGoJiee Iiybokue BLIPaOOTKH enle He NOCTHIAH BOLOOGH/b-
HibIX TPEMIMHOBATBIX 30H, H3MEHEeHHS TMAPOTre0JOTHYeCKHX YCJIOBHH Ha NpPH-
Jeraomieit TePPUTOPHH 10 CYHIeCTBY He OTMEeYaJocCh.

‘O6BOIHEHHOCTL MECTOPOXKAeHHd B 40-X rolax HeloOUeHUBalach, H Jdaxke
npH HeGOJbIINX B TO BpeMs NPHTOKAX BOABl NONyCKaJl0Ch 3aTONJAeHHE Trop-
HbIX BbIpaGoToK. s BomocHaGXeHHs B 3TO Bpemd 3abHpaJHCh DeYHbIe BO-
abl, Ho K 50-M ropam B CBSI3H ¢ Pa3BHTHEM TOPHOPYAHOR NpPOMBIIIJICHHOCTH
OCTPO BCTaJ Bonpoc 06 H3BICKAHHH B 3TOR 3acyllIHBOR 06J1acTH HalexK-
HBIX HCTOYHHKOB NPOMBIIIIEHHOTO U XO3HCTBEHHOrO NHTbEBOTO BOJLOCHAG-
JEHHUs 3a cueT nofA3eMubix BoA. OpranuzoBaHHble A8 3TOH LEeJH THAPOreo-
JOTHYeCKHEe HCCAENOBaHis, OKasaBIHecs YcHIemHbIMY, Mo3BoJauaud ¢ 1950 r.
HaYaTh MCIOJb30BaTh 15 BOJOCHAGXKEHIS MOA3eMHBIE BOAB!I, BCKPLIBaeMble
Pa3BeOYHBIMY H 3KCIL1VATalHOHHBIMH CKBaXKHHaMH. JIeOUTHl OTHE/bHBIX U3



60 BJIHSHHE BOLOOT.JIHB1 H3 I'OPH BbIPAROTOK H IOPEHHP YCTPOHCTB

HHX, BCTPETHUBIUUX BHICOKOTPEUIMHOBATHE 30HbLI B NAaJe030UCKHX H3BECTHA-
Kax, gocturanan 80—100 ajcek.

Drun Takxke BHABJAEGHH 4PTE3HMAHCKHE BOJAH B IeCUaHO-TAJEYHHKOBBIX
OTJIQXKEHUSIX BEPXHEro MeJa. BCKpBHIBLUIME UX CKBAXMHBl NABATH CAMOH3JM-
BOM HHorga n0 15—18 Ja/cex Bombl.

BMmectre ¢ reM B 50-X TOomax IOJOMKEeHHe C BOLOCHAOKEHHEM OCTaBa-
JOChL B OlpejielleHHOH Mepe HalpsixKeHHbIM. Bospacramomuii pyAHUUYHBIE BO-
JIOOTJIUB OKa3hlBaJ 3aMeTHoe NPEHHpyIollee BJAUAHUe B palioHe BOJO3a-
GOpHBIX CKBaXKMH M 3acTapjAJ pacllupATb OypeHHe BOA03a0OpHBIX CKBa-
KUH. B cBs3u ¢ atuM TpeboBasuch Gosee HajgexKHble pelieHHs] BOIPOCOB BO-
AocHabXKeHHUA B HEeNAJeKoM OyAyIeM.

MuTeHCUBHEI POCT BOJONPUTOKOB B ropHBIe BHPaBOTKM Hauyajca
¢ 1954 r. (puc. 17) B cBA3M C pa3BHTHEM TIOPHBIX PalOT Ha HECKOJIHKHX
ropu3oHTax Jo ray6unsl 150 M. C 3TOro e BpeMeHW HauHWHA&eTCsl 3aMeTHOe

964 | 1965 | 1965 | 1967 | 1968

Puc. 16. MecsiuHOE H rojoBO€ KOJKYeCTBO OCAAKOB B paiiore MecTOPOXKAeHus, Mm

CHHUXEHHe YPOBH# IIOJ3eMHEIX BOJ Ha IpHJerammel K pyJHHKY TeppHTOPHH,
a ¢ 1955 r. Havaso HaGu0OAATbCS 3aMeTHOE yMeHbllleHHe NeOuTa POAHUKOB
Kotyp-banakckoft rpynne (8—9 KM K I0TO-BOCTOKY OT Py JHHKa).

Hactynua BTopoi nepuoj pa3BHTHS BOMOIPHTOKOB B PYAHHK, XapDakK-
TeDU3YIOINMHACH  HEYK/JIOHHBIM POCTOM CPelAHEeroioBLIX IIPUTOKOB BOJBL
¢ 1500 B 1954 r. mo 9500 m3/uac B 1960—196] rr., Xorga OCHOBHBIM JPEHH-
PYIOILIHM TOPHU3OHTOM CTaJl TOPH3OHT Ha raybune 210 .

CymecTBeHHas neNpeccHOHHAasi BOPOHKA IIOTOKA IOA3€MHBIX BOJ pasBM-
Jach Ha MECTOPOAXHCHHH yxke B 1956 r., B KOTOPOM CPelHErofoBOH NPHTOK
B DYJHHK cOCTaBuJ oKoJo 4500 Mm3/uac. YpOBHM BOAB B WUEHTPe BOPOHKH
CHH3UJIHCh Ha HEeCKOJbKO NeCSTKOB METpPOB.

Boponka nenpeccun umesia BHTSHYTYHO (GOPMY, OXBATHB MeEXAypeube
baanawip — Kanrara. B mexenb 1956 r. npekpaTHJCA H3/JIHB BOAB B PORHH-
kax Koryp-Bynakckoir rpynnel. HeckonbKo cHH3HJIHCHL A€0HTH POXHUKOB
AraGalickolt rpynbl (13 KM 3anajHee pyaHMKaE).

B 1957—1958 rr. ¢ pocToM BOIONPUTOKOB B DYIHHK, CONPOBOKIABILIHNX-
€l KPYNHHMH NPOPBIBAMH IOA3EMHBIX BOJ, NPOXOJIXKEJICA NPOLEcc CHIXKe-
HHsi YPOBHel IIOA3EMHBIX BOJ M DacIiMpeHHs BOPOHKH penpeccuu. OTmeda-
J1aCh TeHIEHIUS TPEUMVYINeCTBEHHOrO Pa3BUTHsS MAEIPecCHd B I0ro-BOCTOU-
HOM HalpaBJeHWH BAOJb IIpearoaaraeMoll BHICOKOIIPOHUIAEMOH TpPelHHOBA-
TOH 30HHI, IPOCTHpAaloilelics OT MeCTOpPOXAEHUA B paloH poaHHKOB Koryp-
bynakckoiél rpynnei. B 3TH roabl HauHHAIOT cHUXKATbest Ae6uUTH KowraTuH-
CKMX POJHHKOB, PACNOJIOKEHHBHIX B 12 KM K ioro-sanasy oT pyammka. [Ipu-
MepHO B JBa Da3a YMEHLUIHJHCL AeOHTH POAHHUKOB ATabalCKof rpynmH.
Pa3BuTHe HelpecCHH B CeBepO-3allafiHOM HallpaBJeHUH B 3TO BpeMsA He-
BEJMKO, YTO MOXKeT OLITh CBSI3aHO € HerJyGOKHM 3aJieraHHeM 3[ecb BOJO-
YIOPHBIX aPrujJIUTOB.

IIpoBeneHHbIE B 3TH oAb THAPOMETPHUECKHE HAGAIONECHHSA YCTAaHOBHJIH
NOTEPU PEYHBIX BOJ OKOJO MECTOPOXKAeHHS Ha HMHQHJABTPAUMIO B KapCTOBBIH
MaccuB B pasmepe npumephno 0,5—1 m3/cek.

O6iuee cHUKEHHEe YPOBHA NMOA3EeMHBIX Boj B 1959 r. oT ero maxcumaJb-
HOTrO I10JI0KEHHUA BECHOW J0 MHHHMAJbHOTO B MeXE€Hb PaBHAIOCH OKOJIO pYyI-
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nHuka 50—70 M. [Tonnxenue yposus ¢ memenu (958 r. o mexenu 1959 r.
COCTAaBHJIO Ha 3HauHMTeJbHON IJOWMaau okoJo 30 M.

Taxum o6pasoM, yke K KOHIy BTOPOro lepHOda pa3BUTHS BOHONPHTO-
KOB, KOTJla OHH B OCHOBHOM II€PEMeCTHUJAHNChL Ha TropuszoHT 210 M, BAUAHUE
PYAHVYHROTO BOAOOTIMBa2 Ha THWAPOTEOJIOTHYECKNE YCAOBYA pationa orasa-
JIOCh 3HaYMTe/MbHBIM. ["OpHHIE BHPaGoTKU MepexBATHIH OCHOBHON IOTOK Tpe-
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PHc. 17. Cpomubii TpadHK peXHMa mnNoOA3eMHBMX M NOBeDXHOCTHMX BoJ pafiona Mupraaumcafickoro
mectopoxaenns (no M. A, Cepomy u B. M. F'op6auuny).

] — ypoBeHb nom3eMHALIX BOJA NAaJeO30HChHX KapGOHAaTHBIX OTJOXKeHHHA BOaMau pYAHHKa, M; 2 — pacXon
p. Basaneip wi/cek, 3 — neGHT PONLHHKOB H (OHTAHNUPYIOLUMA CKBAXHH, J/cek, 4 — BOXOOTGOp H3 pas-
BeJOUHEIX H 3KCIIYaTaLHOHHBIX CKBaXhUH, J/Cek, 5 — BONONFHTOKH B PYILHHK, M°/dac

MUHHO-KAPCTOBBIX Boj B palioHe MecTOpOXJeHHsA, BKIOUass HHPHUALTP alioH-
Hble NIOTepH Ha OanxkaHlINX K MeCTOPOXKAEHHIO peKax, B 6—7 pa3 cokpaTH-
Jachb pa3rpy3ka MOJ3eMHEIX BOJ B BHIe DOINHHKOB B 30HE KOHTAKTa ¢ 10p-
CKUMH OTJOMKeHHAMH. YPOBHH IOJ3eMHBIX BOJA OKOJIO pyAHHKA CHU3UJIHCH
Qo rayGuHE npuMepHo 160 M (monmxkenue 110 m.).

Bopouxa jJenpeccuy MOA3EMHLIX BOJ OxBaTuja GO/BIIYIO IJAON[AAb HOXK-
Hee MECTOPOKALHUS, NPOCTUPARCH 3AeCh € CEBEPO-3aWA/A HA FOTO-BOCTOK Ha
15—20 kM. CeBepHee MeCTODOXKJeHHs e Pa3BHTHE BCIeACTBHE IKPaHHPO-
BaHHA TOPHBLIX BBIPa6OTOK Oapbepom ciaabonpoHHIlaeMBIX TOPOJ] HE3HayH-
teasHo (puc. 18).

BoJabiune cHUM¥KEHNHs YPOBHEH, B TOM YHCJ/e B BOJ03aGOpHBEIX CKBaKHHAX,
notpeGoBaau B 1960 r. CpOUHO NEPeKIIOUHTL XO3AHCTBEHHO-NUTbEBOE BOJO-
cHabxXeHre Ba HCTo/b30BaHHE NOJA3EMHBIN BOJ, NOCTYNAKIUHX B FOPHBE BHI-
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paboTKu pyAHHka. Jlas 3TOf Ueaw B pyAHuKe B nepudepuiinoii BbpaGoTKe
ropusonTa 150 M Gbl1 nocTpoen BOnO3aGop.

CaenyeT OTMeTHTh, 4TO B 50-X rofax NPOBOIHJMCHL H3BLICKATEJNLCKHE H
NpoeKkTHble PAaBOTH ¢ LeJbi0 OGOCHOBAHHS MEPOIPHATHH N0 yMEHbILIEHHIO
BOAONPHTOKOB B TOPHBIE BhIPAGOTKH H OGECIeYeHHIO BOAOCHAOXEHHA IOA-
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Puc. 18. Cxema pa3sutus JenpeccHOHHON BOpPOHKE B pafione Mupraaumcafickoro MecTOPOXKAcnHg 3a
nepuon ¢ 1954 no 1968 r. (no 3. H. Puaunnosofi).

1 — BOIOHOCHBIe KapGOHaTHLle OTJCKKEHHS HHXKHEro kapGoHa H BepxHero mneBoHa Ci;—Ds; 2~ Bomoynop-
Hble apTHJJHTBEI BEPXHerc meBoHa Di; 3 — riHHbI, NEcKH, nec4aHHKH MeJa K,_Z: 4 — ckBaxXHHa, e HO-

Mep (4YHCIHTENb) H BeJIHUMHA TNOHIDKEHHS YPOBHA (3HameHaTeab); 5 — npHMepHbie KOHTYPBI NCNPECCHOH-
HOH BOPOHKH B pa3Hple IOLbI

3eMHHIMH BOIAaMH. B HTOre ObljI0 NPUHATO pelileHHe O IepexBaTe MoA3eM-
HBIX BOJ HEIOCpPEeICTBEHHO TOPHBIMH BEIDa0OTKAMH PYyJIHHKa (C OCYIeCcTBJe-
HHEeM KOMIIJIEKCAa COOTBETCTBYIOIIHX 3alIHTHLIX MepONpHATHII) ¢ Nocjaeaylo-
medl HX OTKAaYKoii Ha MHEBHYIO INOBEPXHOCTb MOIIHBLIMH HACOCHBIMH CTaH-
uuAMy npousBoguTeasHocTbio no 20 000 m3/uac. Takoil cnocob ssaascs Me-
Hee TPYMOEMKHM II0 CPABHEHHIO C APYrHMH (M30JALHSA pycesd pek, Coopy-
KeHHe PeryJHpoBOUYHOrO BOJOXPAHMIHINA, Iy0oKHe jppeHax<Hble BHIPAGOT-
KH) M KOMIVIEKCHO pelilaJs 3ajady 3alllUThl FOPHO3IKCILTYyaTaUUOHHBIX paboT
OT MOA3eMHBIX BOJ M NOJYUEHHS BOAB [Js BOJAOCHaOxeHHuA. [Ipumenss ero,
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yaaJaochb 00ecneynuTh YCNEIIHYIO 3KCNJAYaTalHl0 MECTOPOXKIAEHHA B CJIAOXKHBIX
THAPOreOJOTHYECKHX YCJAOBHAX M OPraHH30BaTb KpynHoOe BogocHaOxeHue
BIVIOTEL OO0 HACTOAIUETO BPEMEHH.

BMmecre ¢ Tem caelyer OTMETHTb HEKOTOpble OTPHLATENbHBIE CTOPOHHI
NPHHATOro ¢rnocofa 60opbLOB ¢ NMOA3eMHBIMH BOXAMH € HCHOJAb30BAHHEM HX
* mast BogocHaOxenus. Ilpexpae Bcero oGecneyenue GecmepeGofinofi paGoTh
NHTLEBOTO BOM03a00pa B FOPHBIX BEIPAa0OTKAaX B YCJHOBHAX NOCTOSHHO pas-
BHBAIOIHXCA TOPHONPOXOAYECKHX M 3KCIIYaTAUHOHHBIX paloOT ABJASETCS
BecbMa TPyAHBIM. O6 3TOM CBHUAETEJLCTBYIOT MHOIOKPATHBIE TIepeMelleHust
BOH03a00pa no Mepe yrayOJaeHust BLIpaGOTOK ¢ FOPU30HTa Ha ropu3oHT (150,
210, 320 m) u c oxHoro daanra Ha apyrofi. He mck/odaercs Takxke onac-
HOCTb 3arpA3HeHHsi OTKAYHBaeMBIX BOJ, 33 CYET NONajaHHs B HUX BPEMHHIX
BEIIEeCTB W3 30HBI OOpYIIeHHs B OTPabOTaHHONH YAaCTH MECTOpPOXKIEHHs, 0CO-
GeHHO NPHU OCYWIECTBJACHHH 3aKJaloYHHX pa6oT. KpoMe Toro, oTkauka Goab-
IHX KOJHYECTB PYAHHUHHIX BOJ ¢ FOpH30HTa 210 M, a 3aTeM H C FOpH30HTA
320 m norpeGoBajia 3HAYUTEJNLHBIX 3aTPAT 3/JEKTPOIHEPrHH.

B cHay BHIIEH3J0XEHHOTO BONPOCH CHMXKEHHS BOACTIPUTOKOB HA Iay-
OOKHe TOPHM3OHTHI PYAHHMKA M BLIABJEHUS HCTOYHHUKOB NUTHLEBOTO BOAOCHAG-
¥KeuHsl, He 3aBHCAIINX OT Pa3BHTHA TOPHBIX PaboOT, NMPOAOJKANT OCTAaBaTh~
€5l aKTyaJbHBIMH.

HlectuaecaTbie rogbl OTHOCATCA K TpeTbeMy NEpUONY Pa3BHTHS BOMAO-
NPHTOKOB M PAacCcMaTpHBAeMOTro Npolecca BJHAHHA TOPHHIX padoT Ha THApO-
FeoJorHueckyue YCJIOBHs pafioHa. B 3ToT mepHoA, HECMOTPH Ha yBeJHYeHHe
IyOHHB TOPHBIX pabot Mo ropusonra 320 m, coxpausiercs JHUIDL HeGoJabluad
TeHACHIUSI K YBEJIHUEHHIO CPeHero0BOro o0uepyAHHIHOrO BOJONPHUTOKA, KO~
Topuii KoJebaercs B npemenax 10 000—12 000 m3/yac B ocHOBHOM B 3aBH-
CHMOCTH OT BOAHOCTH TOI'O HJH HHOTO roja. 3aMeJieHHe pOCTa BOLONPHUTO-
KOB IIpHU YrayOJIeHUU TOpHbIX BHIPAa6OTOK CBS32HO € 3aMETHHIM YMEHbIIEHHEM
¢ TAyOHHOH TPEL{MHOBATOCTH KapOHoOHATHOrO MacCHBA NOPOX.

Onnako npollecc CHHXEHHSI YPOBHsI NOA3€MHLIX BOJA M pacIiHpeHHs BO-
POHKH AenpeccHH npoaos:xKaercd B 60-e roflbl 1ocTaToyHo HHTEHCHBHO. B na-
qaje 60-x rofoB npouecc pa3BUTUA AENPECCUU NOAAEPKHBaeTcd pacliHpe-
HUeM TODHBIX BbipaloTOK Ha ropH3oHTe 210 M, BCKDHIBIIHX TOCTENEHHO
BCE H3BECTHLIE HA MECTOPOXKJAEHHH OCHOBHBIE BOJNOOGUJIbLHHIE TpelUHOBATHE
80HH. B 310 BpeMa (1962—1963 rr.) moaHOCTLIO NepechXaloT POAHHKH Ko-
maTHHCKOW M AtaGafickoll TPynn M Ha HeCKOJbKO KHJIOMETPOB PacCIIUpPHETCS
BO BceX HalpaBJeHHAX Jenpeccusi MOA3eMHBIX BOJA. YPOBEHb BOJALl B LeHTpE
PYAHHKa ollyCKaeTcst HMXKe ropusonra 150 .

C 1964 r. pasBUTHIO AeNPECCHH CNOCOOCTBYET BCKPBITHE BOA0OOMIBLHON
30HH Ha ropu3oHTe 320 M M HauaBllleecss 3aTeM NepeMelnienne Oasuca Ape-
HHPOBAHHA HA2 3TOT FOPHU30HT. TakoMy NepeMelleHHI0 CONEeHCTBYIOT SIBJEHHS
Pa3MbIBa 3aMOJHHUTENSI TPEUIHMH H KapCTOBHIX NOJOCTEH BOKPYr oOBOAHEH-
HHIX FOPHHX BHPAaGOTOK, NPOHCXOASIINE BCJASACTBHE COCPEJOTOYEHHOro NpH-
TOKa BOJBI B BEIPaGOTKH NPH KPYTHIX YKJIOHaX NOTOKA.

ITonsoe nepeMeniedre NOYTH BCEro PYAHUYHOrO BOAONMPHTOKA HA TOpH-
30HT 320 M, BCKPHIBIIEr0 HOBYIO BOLOOOHJBHYIO 30HY, M OCyHI€HHe TOPH30H-
Ta 210 M TPOH3OIJIO Ha PYAHHKe B MexXeHub 1966 r. dTo npuBesao K Goab-
IOMY CHHXKEHHIO YPOBHf NOA3eMHEIX BOJ, COIIOCTABHMOMY ¢ NOAOGHBIM fB-
Jeuuem B 1959 r.

CHmXeHne ypoBHA BOAbI C BecHbl N0 MexeHH 1966 r. cocraBuaIO BOGJIH-
31 TropHBIX BHIPa60TOK B oCHOBHOM 50—60 M, a B HEKOTOPBLIX CKBAXKHHAX
okoao 100 M. OGaacts co cumkenuem B 20—40 M pacnpocTpanHaack no
BCEM HANpPaBJEeHHAM, 32 HCKJIOYEHHEM CeBEpPHOro H CeBepo-3allalioro, Ha
6—12 kM. YpoBeHb NOJ3EMHLIX BOJ B MacCHBE NOPOJA ONYCTHJCH Ha PYAHH-
Ke mo ray6usbl 260 M. OGmee nonumxenue ero cocraBuao 210 M.
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B 1967--1968 rr., XapakTepu3yOIUxca HauGOJBLINMH CPelHeroJoBH-
MH BOAONPUTOKAMU B PYIHUK, OKOHUATEJbHO CKOHIEHTPHPOBABLIMMHUCA B OC-
HOBHOM Ha ropu3oHTe 320 M, BJAHAHMWE PYJHHUUYHOTO BOAOOTJIHBA pacnpocrtpa-
HUJIOCh Ha OTPOMHYIO NJIOIaAb. B 10KHOM, I0T0-BOCTOYHOM U B 3alaJIHOM Ha-
NPAaBJEHUSIX OHO OTMEUAETCs Ha PaccTosHUHM oKoso 25 kM. Takum oGpasoM,
BOpDOHKa JeNpecCHH, 3aMeTHO BBITAHyTasg BAOJb NoaHOXKHA Xp. Kaparay,
NPOTACHBAETCA C CeBepo-3amaja Ha IOro-BOCTOK npumepno Ha 50 km. Hau-
6oJ1ee T1yO0KHe YPOBHH BOJBI NPOCJAEKUBAIOTCA BJO/Ib BEICOKOTPEIIHHOBATOH
30HBI, IPOCTHPAIOLIEHCA B I0r0-BOCTOYHOM HaNpPaBJACHUH OT PyAHHUKA.

HnTepecHo 3aMeTuTh, UTo NPUMeEpPHO Hal 3TOH 30HOHW B paiioHe MeCTo-
POXIEHHS OTMEYAIOTCA IIPOCaZOYHbie ABJEHUsA [HeBHOH NoeepxHocTH. He
UCKJIOUEHO, UTO OHM CBS3aHBl CO CHATHEM THAPOCTATUYECKHUX HAINoOpOB MOM-
3eMHBIX BOJ B 0CJaaGJieHHBX TPEIlMHOBATHIX NOPOAAX BAOJb TEKTOHMUECKUX
HapyuleHHH.

Ha 3maumTebHO@ TEPPUTOPHHM B 30He KOHTaKTa NAJEO30MCKHUX W Me-
JOBBIX OTJOXKEHHN YPOBHH TPeLlUHHO-KAPCTOBBIX BOJ OKa3aJHUCb HHXe BO-
JOYIIOPHBIX IJIMH MeJa, YTO IPHBeNo K pacuiupeHuo objacTu Ge3HamopHoO-
ro notoka. Ha HekoTopo#i mJjomanyu Nbe3oMeTPUUECKHE YPOBHH TOA3EMHBIX
BOJl B MEJOBBIX OTJIGXKEHHSX pacnoJsaraioTcsi B HacToAlllee BpeMs Bblllie
yPOBHEll TPellHHHO-KaPCTOBBIX BOA MaJje030HCKUX NopoHd, T. €. COOTHOLIeHUE
VPOBHell 3TUX BOJ U3MEHHJOCh HA ofpaTHoe.

K ceBepy OT MeCTODOXK/IeHHA BJAUAHHE PYAHHUHOrO BOAOOTJIHBA HEBEJH-
Ko u pacmpoerpaHsiercs MeHee uem Ha 10 km. HecooTBeTcTBHE Mexay He3Ha-
YUTeIbHBIM Pa3BHTHEV BOPOHKH JEIIPECCHH B 3TOM HaNpaBieHHH W GoJbUIHM
NOHHXKEHHEeM YPOBHSI II0J3eMHBbIA BOJ B LIEHTPE DYAHUKA CBA3AHO C HETJy-
60KHM 3aJieTaHueM CeBepHee [EHTPasibHbIX MOPHLIX BBIpaboToK cjaabo Bojo-
[POHHI[2€MEIX H BOIOYHIOPHBIX NOPOJ, CcAaralollux sapo KeHKoJabcKOH aHTH-
KJAUHAJY,

IIpr Takem pa3BUTHH NelpPecCHH HauboJbliMe H3MeHeHHUS B JIBUKEeHWH
NOJ3eMHLIX BoJ IIPOM3OLLTH B I0XKHOW YacTH paiioHa. B ecTecTBeHHBIX ycJ/o0-
BHsSIX NOA3€MHble NOTOKH, (POPMHUpPYVIOIKeECs Ha IOro-3anafgHOM CKJoHe llenrt-
paabnorg Kapartay, nanpasasajauce B Ilpuceipaapbunckyio penpeccuio. Te-
fepb Ha MHPOKOM (pOHTE BAOJbL NMOAHOKUA XpeBGTa OHHM NepexBaTbIBAIOTCH
I0’KHOH JacThbi0 AENPECCHOHHON BOPOHKH M HallpaBJsSIOTCA K CeBepy, T. e. K
ee IeHTpY.

BbinosiHeHHOe MeTONAMH MOJEJHPOBAHUS HUCCAENOBaHHe THAPOreoJo-
THYeCKHX YCJAOBHII KapCcToBoro pafiona MupranumMcaickoro MeCTOPOXKAEHHS,
NO3BOJIUBIIEE HW3YYHTb BOJOIPOBOJUMOCTh 3aKapPCTOBAHHBIX MOPOJ, BLISIBHJIO
fOJBLIYIO HEPABHOMEPHOCTb B PacnpefeseHHH PacXoAoB NMOA3eMHbIX II0TO-
KOB BOKPyr pyaHmEka. HemaloBaXHyio poib B TOM HrpaeT H3MEHYHBOCTb
BOJOIPOBOJAMMOCTH KapCcTOBOro MaccuBa Io MJollaau U ¢ ri1y6uHOH, ocobeH-
HO pe3KO IPOSIBHBIIASICS B pe3yJbTaTe PAa3BUTHUs ACIPECCHOHHOH BOPOHKH.,

OcHOBHasg 9acTh NOJ3eMHBIX BOJ, (POPMHPYIONINX BONONPHTOKH B Py.X-
HUK, NIOCTYHA€T K TOPHBIM BbIpaGOTKAM CO CTOPOHBI IOXHOH 4acTH Jelrpec-
CHOHHOU BOPOHKH H ¢ BOETOKA, CO CTOPOHB! HoAHHBI p. KaHraru. T1puuem Ha
NOJACTYNAX K rOPHABIM BHIPaGOTKAM oJ3eMHble IIOTOKU B 3HAUMTEJbHON Mepe
KOHIIEHTPUPYIOTCS B KPYNHHIX BLICOKOTPEIHHOBATHX 30HaX. Hanboabiiue
pacxomhl NMOA3EMHBIX BOJX CBA3aHLI C YIOMHHaBIIEHcs BHIIe TPEUIHHOBATOH
30HOH I0TO-BOCTOUHOTO NPOCTHPaHusA, cobupaolleil IOTOKH IOA3€MHBIX BOI,
HOCTYIAIOWHUX B BOCTOTYHYIO, IOXKHYIO W OTYACTH 3alaJHYIO YacTH IEIpeccH-
OHHOHA BOPOHKH.

H3Menenus B pexuMe YPOBHeHl TPEUIMHHO-KapCTOBBIX BOJ BbIPaXkKAIOTCH
B yBelHYeHAW Ha MECTODOXKAEHHH TOJOBbIX aMILIHTYyJ HX KoJjeGaHua H0
MHOIMX JECATKOB METPOB. DTOMY CNocoOCTByeT OJH3KOoe pacloJioKeHHe Hc-
TOYHHKOB THTAHH$i IOA3EMHBIX BOJI B BHJAe CEe30HHBIX HHQUJILTPAIHOHHBLIX
notepb u3 pex. Kcrartu, B Teuenue 60-Xx romoB noTeps peuHBIX BOJ Ha HH-
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¢uaeTpanHio Bo3pocaa npumepHo Ha 1/3 (JIeBu, 1969) no cpaBHenwuo c npe-
JBLIYIIMMH TOLaMH.

boabswnx u3MeHenuii XHMHYECKOrO COCTaBa MOA3EMHHIX BOZ IaJeo3oi-
CKHX OTJIOXEHHIi He OTMeUeHO. DTO CBA3aHO, BEPOSATHO, ¢ OTCYTCTBHEM Ha
MeCTOPOXKAEHHM KOHTaKTa MOJ3eMHLIX BOX C CYJb(PHIHOH MHHEpaJH3anmHed
4eMy CNocOGCTBYET ee BKpamJeHHLi THI,

Hcronb3oBaHue NOA3eMHLIX BOJ, OTKAaYHBAEMbIX H3 TOPHHX BHpabBoTOK
B KOJHYECTBE HECKOJBLKHX MHJJIHOHOB KyGOMETDOB B rof, MO3BOJHJO O3e-
JIEHHTH TOPON U BHIPACTHTh Cajbi B paHee NOJYNYCTHHHON MECTHOCTH.

NiporHoz nanpHeiimero M3MeHeHHSl PeXHMa MNOA3eMHBIX BOA. BrinoJa-
HEHHHH MeToZaMu MOJeTHPOBaHHA NPOrHo3 BOZONPHTOKOB B rOpHLIE BHIPa-
60TKH B CBAI3H ¢ HX YyrayOJeHHeM B GJHKaHIIHe ToAHW A0 TAYOHHBI TOYTH
500 M cBuOETeJNbCTByeT O CPaBHHTENbHO HEOOJbIIOM KajbHEHIIeM pocTe
IpHTOKA BoAH B pyaHux (Kauwxkosckuii, babywkun u ap., 1970).

HeGoabuioe yBeauuenue BOJONPHTOKOB OOBACHAETCA 3HAYHTEJbHBLIM
YMeHbIUEHHEeM TPENHHOBATOCTH H BOAONPOHHIAEMOCTH KapOOHATHBIX NOPOL
Ha OOJBIIUX IVyOHHAX.

Batecte ¢ Tem yrayGJaenne ropabix paGor mo ropusonrta 485 M, compo-

BOXJaeMoe, N0-BHIUMOMY, BBYMBIBOM 3aNOJIHHTENS TPEIHH H NMyCTOT BOKPYT
BHPaBoOTOK, a TakkKe HEKOTOPHIA POCT BOAONPHTOKOB IIOBJEKYT 3a co0oil
KafnbHellllee pa3BUTHe BOPOHKHU IENpeccHH NoAlemHHX BoA. Ha 3uauuresn-
HOUl [JIOILAAM YBEJHUNTCA NOHUAKEHHEe YPOBHA TPeIlHHHO-KaPCTOBBIX BOZ.
+ B meHTpaJabHOl YacTH AENPECCHH YBeJHUYCHHE TOHHXKEHUS B MacCHBE 10-
pozx COCTAaBHT, No AaHHLIM MOJeJHpoBaHHUA, okoJsio 100 M. B 3HaunTeabHON
Mepe OHO PACNPOCTPaHHUTCA U HA I0XKHYIO YacTb ACNpeccHH, rae AajbHeliliee
Pa3BUTHE 110 MeJOBLIMH OTJIOXKEHHAMHU NOJYYUT 30Ha Ge3HANOPHBIX BOA Na-
Je0301 U YBEJHYHTCA CO3JaBIUeecs K HAcCTOAIleMy BpeMeHH [NpeBblIeHue
NMbe30METPHUECKHX YPOBHe# BOZ MEJOBHIX NECKOB Haj ypOBHAMH TPEU{HHHO-
KapCTOBBIX BOJ.

PasHHIa B ypoBHAX BOJOHOCHEIX FOPH3OHTOB Mate030fCKHX H MeJIOBBIX
OTJIOKEHIH BHI3BIBAET HApylUieHHEe yCTOAUHBOCTH MEJIOBHIX IOPOX B ocaab-
JIeHHbIX TEKTOHUUECKHX 30HAX, 8 TAKXKe NOsABJeHHe HOBbIX yUAaCTKOB B3aHMO-
CBA3M 3THX BOJOHOCHBIX TOPH30HTOB M INpHBJeUeHHE 3amacoB NOHA3EMHLIX
BOJ MEJOBBLIX NOPOA K OGBOAHEHHIO DyIHHKA.

Taxum ofpasom, AaJbHEHIIHH pPOCT ACNPECCHOHHON BOPOHKH MOXKET
NPUBECTH K HOBBLIM NPOSBJEHHSM BJHMSHHA PYIHMYHOIG BOAOOTJAHBA Ha THA-
pOreoJIOTHYeCcKHe yCAOBHA pafoHa MEeCTOPOXKAEHHA, B CBA3H ¢ yeM HeoOXxo-
AUME AaJbHefilliye CcHUcTeMaTHUYeCKHe peXXHMHBIe Ha(J/i0[eHns He TOJbKO 3a
1aJe030fCKHMH, HO H 3a MeJOBHIMH BOJAMH.

B sakawouenne oTMeTHM, uTO Ha MuprajuMcaickoM MeCTOPOKASHHH
NpPeACTONT PEliHTb PAA BONPOCOB, CBA3AHHLIX C pa3pabGoTKOH MepONpPHATUH
M0 CHIXKEHHIO BOAONPHUTOKOB B BHPAaGOTKH Ha IAYOOKHX TOPH30HTAX H IO
o6ecrieyeHHi0 NOTPeGHOCTE! BONOCHAGKEHHS 3a cYeT MECTHLIX pecypcos,
T, €. CTOHT TpobJeMa KOMIJIEKCHOTO pellieHHA BO3HHKAIOWHX 37echb 3afjady,
00yCA0BAECHHBIX AKTHBHBLIM BO3AEHCTBHEM Ue/JOBEKa Ha NPHUPOAHBIE YCJAOBHSA

pationa.

JXexesopynHbie Mectopoxkaenus Kypckoit MmarnnTHo# anomaann (KMA)

Kparkas xapakTepHCTHKA THAPOTreOJOrHYeCKMX  YCJOBMi peruoHa.
B paccMmarpuBaeMom pernose Niomazbilo okodo 100 Tbic. kM2 Hameuaercs
pa3BUTHE KPYNHBIX BOJIONOHHU3UTEIbHBLIX CHCTEM Ha pAe XKeae30pYHHBIX Me-
CTOPOXACHUH, XapaKTepH3yIOUINXCst BeCbMa CJOXKHBIMH H PasHooOGpasHbIMH
ruaporeoJornuyecKuMH yeropusimu (tunbt 11 u IT1) u pasanunoit rayduuoi sa-
JieraHHs nonesHoro uckonaemoro (go 500—600 M). 10 3acTaBHIO pPaCCMOT-
peTb BONPOCH B3aHMOAEHCTBHA BOZoorOOpa H3 TOpHBIX BHIpaBoTok ¢ pao-
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TOH BOH03a60pOB MOJ3eMHHIX BOJI M AaTb NPOTHO3 3THUX ABJEHHI IIPH OCBOE-
HUH MeCTOPOXKICHHH.

Tepputopuss KMA pacnosoxena B npegenax CpenHe-Pyccko#l BO3BHI-
iwenHocty, B bBenroponckofi, Kypcko#i, OpsroBckoll 061aCTAX ¥ B HOXHOU
yactu bpsanckofi o61acTu. 31€Ch BHIEAAIOTCS YeThHIPe XKeae30pyaHbIx paiio-
Ha: Crapoockonbckuii, HoBoockoabckut, Kypcko-Opiaosckufi u Bearopon-
CKUH.

B reocTpykTypHOM OTHOWIE€HHH PErHOH, I0ro-3anajgHbie CKJOHB KOTOPO-
ro nepexogar B Juenposcko-JloHenxylo BhNaguHy, a CeBEPO-BOCTOYHBIE —
B MockoBcKkyio CHHEKJH3y, npuypoued K Bopouexxckoli aureknuse. Huxuas
Y4CTb paspesa CJ0XE€Ha MeTaMOp(UUeCKHMH NOpPOnaMH NOKeMOpHsA, Hpex-
CTaBJCHHHIMH CJaHIaMHU, XKeJe3UCTHMH KBapuutamu H Ap. K Kope BhBeTpH-
BaHHs XKEJEe3HCTHX KBAapIHMTOB NPHypOYEHH GoraThie KeJe3Hbie pyabl MQUI-
HocTeIo OT 15—20 po 300 M.

Bepxuas yacTe paspes3a npeacTaBieHa OTJI0XKEHHAMH AeBoHa, KapOoHa,
IopHI, MeJa, MaJeoreH-HeoreHa H YeTBEPTHUYHBIMU oOpas3oBaHugamu. OOwmas
MOIIHOCTL 3TOH OCAaJOYHOA TOJIIM NOpojd B CBOAOBOH uacTH BopoHexckoil
aHTeKAUu3nl 00BYHO cocraBasier 80—200 M; Ha ceBepO-BOCTOYHOM CKJOHE
oHa yseauuuBaercs go 500—600 M, a Ha loro-3anainom xocruraer 500—
1100 M.

Ha naunoit Tepputopun Bhinensercsa A0 30 BOMLOHOCHHIX OPH30HTOB, HO
OCHOBHLEIMM M3 HHUX HBJAITCA CEHOH-TYPOHCKHUH, CEHOMaH-aJbOCKHH, KeJLI10-
Befi-GaTcKuii u OoJee rayGoKHe BOJOHOCHLIE T[OPH30HTBI, NPHYpOUYEHHLiE
K OTJIOXeHuAM KapOoHa, NeBoHa U JoKeMGpus.

Ionsemubie Boabl pafioHa NMOYTH Ha BCEH TEPPUTOPUH ABJAITCA Ipec-
HBIMH H OTHOCATCS K TFHAPOKapOOHATHO-KaJLIUEBBIM HJH CYJAb(aTHO-KaJjb-
IMeBO-MarEueBHM. JIUHL B KpaeBo#l 30He pafiona B Haubosiee TIAyOOKHUX
ero yacTax oOllas MHHepa/u3amus NMoI3eMHHX BOJ jJocTturaer 2—5 r/i
¢ ipeobJafannueM XJIOPUIOB U CyabdaToB.

B racTosimee Bpems 1o Beelt Tepputopun KMA HacuuThBaercs 10 4 Thi-
cAY BOJ03aGOPHEIX CKBaXKMH, OTOMpalomux okoso 14 m3/cek (1200 Thic.
M3/cyTKH) ToA3eMHBIX Boa. IIpousBomuTeabHOCTh HauGoJiee KPYNHBIX BOMO-
3a00poB, NPHYPOUYEHHHIX K OOJacTHEIM meHTpam, pocruraer 0,8—1,5 m3/cek.
M3 20 paspefaHHBIX MeCTOPOXKIEHHHA XKeJe3HHIX PyA B HACToAIee BPeMs
SKCIMIyaTHpylOTCA JAUWL YeTHpe. dTo — JleGenunckoe, IOxkHo-JIe6egunckoe,
Crofinenckoe u MuxaiiyioBckoe, pa3paGaTbiBaeMble OTKPHITHIM CHOCOGOM.

PaccMoTpum n3MeHeHHe rauporeosoruyeckoll 06cTaHOBKH Ha paspala-
THBaeMbIX MECTOPOXKeHHAX U HaHboJsiee KpyMHHIX BOA03aGOpax rog3eMHBIX
Box (puc. 19).

CoBpeMeHHOe H3MeHeHHe peXXHMa IOJ3eMHLIX BOJ M ero MPOrHo3 Tom
BJMAHHEM OTKPBITOH Pa3paGoTKH XKene3opyaHBIX MecTopoXpeHuil. JleOe-
aunckoe, [O0xHo-JleGenunckoe u CrofineHckoe MECTOPOXKIEHHS  (IOATHIIbE
116) naxomarca B CTapoocKoJbCKOM KeJle30pyAHOM palioHe B CBOXOBOI ya-
cTH BopoHnexXckoro nopgeaTHA U paclofaralTcs Ha PacCTOSHHAX B HECKOJb-
KO KHJOMETpPOB APyl OT Apyra, T. €. B YCHOBHAX CYIIECTBEHHOrQ B3aHMO-
JefCTBHA BOJONOHH3HUTENLHEIX cHCTEM (puc. 20).

Ha tepputopuu pafiona nporekaer p. OckoJien Ha pacCTOAHHH OT MECTO-
poxkaeunst 0,3—] kM. CpenHeronoBoi pacxol peKH COCTaBJAET 1,7 M3/ceK;
MaKcHMaabHhi — 5,1 M3/cek, MuHHMaabubi — 1,0 M3/ceK

FayGuua 3aseranus pyIHBIX 3ajlexkell OT JHEBHON NOBEPXHOCTH Ha Me-
CTOPOXAEHHAX H3MeHseTca oT 55—100 m na Jlebeaunckom no 85—160 M Ha
Crofitenckom Kapbepax. Ocamousast Tolma 34ecb NpencTaBleHa JIeBOHCKH-
MU HM3BECTHAKAMU W IeCYaHO-IVIMHACTHIMH NOPOJAaMH MOINHOCTHIO A0 35 M,
IOPCKHMH M aNT-HEOKOMCKHMH INeCUaHO-IJIMHHUCTHIMM NOPOJaMH BecbMa H3-
MeHUHBOA MollHOoCcTH (oT 0 mo 45 M), ceHoMaH-aabOCKMMHU IlecKaMH Cpel-
uell momHuocTho 30—35 M U Mes0-Mepre/ibHbIX Nopoa MollHocTbio 30—50 M.
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3a HCKJI0YeHHeM JNOJHEH, KOpeHHble NOPOALI HOKPEIBAIOTCA CHJIOUIHBIM Yex-
JIOM 4eTBEepPTUUHBLIX CYIJIMHKOB MOLIHOCTBIO 10 30 M (puc. 21).

OcHoBHBIM BONOHOCHBIM TOPH30HTOM sABJSETCH CeHOMaH-aJibOCKUH, 06-
pas3yiouIui eAMHYI0 THIPaBJHYeCKyl0 CHCTeMy C MepresbHO-MEJOBHIM T[OPH-
30HTOM, CpeaHAsa BeJIUYHHA NPOBOJAMMOCTH 3T0H BOJOHOCHOH TOJIIH COCTaB-
aser 300—400 m%/cyTkH. Hpyrue BOXOHOCHEIE (JIOH OC2J0OYHOH TOJILU HME-
I0T CIIOpaH4YecKoe PaclpoCTpaHeHHe U BTOPOCTeNeHHOe THAPOreoaorHyeckoe

Prc 19. CymecYBYIOIIHe BOPOHKH JAenpeccCHH
ua reppuyopun KypcKed MarHHTHON adoMa-
JAKRA.

] — cesepHasl rpaHyila pacNpPOLTPAHERHA HIAK
HEeKaMeHHOYTO. bHbIX OTJIO)KeHI/'ﬁ, 2 — Wk das
IpaHHya PpAacCnpOCTpaHeHHS CPEeAHEdEeBOLCKHA
OTJI0KEeHNH, J ~ ceBepHas rpaHHya pacapo
CTPaHeHHHA MEJNOBBIX OTJ'IO)KeHHﬁ, 4 — BOIO
pasnea NOA3EMHBIX BOJ 110 BE€PaHEMYy i€
BOHY wmexay Juenposcko JloHenkum H Moc
KOBCKMM apTe3vaHCKHM GaccelHaMH

Puc. 20. CxeMarudecKas nPOrHosHas Kapra.-
nounKeunit _yposue#l rpyHTOBBX BOX B CeHO-
MaH-aJle0CKOM BOAOHOCHOM TOPH3OHTE
] — JHHUIl ]PacYeTHHIX NOHUAEHIND Ha 1480 r,
2 — niBuA THAPOTEONOr HUECKOI'0 paszpesa
(/—f) 38— ammoBHA pek, 3ajeraicliii He-
nocpeldCTBeHHO Ha CeH(MaH aab6IKHX  OTJO-
KeHHAX (MeJ( MeprenbHble TNOPOAbl Pa3Mbi-
Tbl}, 4 — BOIONOHH3NTEIbHolE ROHTYPnl hapbe-
poB 5 — cywecTByOte  HaGAIOAATeNbHbIE
CKRaXKHHbl Ha CeHOMAH ajinGCKAN BOAOHOCHEIR
rOpH3OHT

Tlokuxenus ypoBsiefl BOABI NPOTHB craThyec-
KHX Ha 1965 T B BOAOHOCHBIX TOPH3OHTaX
(B M) 5 — BepXHeJeBOHCKOM 6§ — KejJoBel
6aTckoM, 7 — CceHOVaH ajJL6CKOM 8 — BO (O
3a0opHble H BOJOOTJHBHBIE YCTPOHCTBA

3Hauenue. PynHO-KpUCTaJIMYECKHii BOLOHOCHBIII TOPHU30HT xapaKTepH3yerT-
cs1 HeGOBIIOH MPOBOANMOCTbIO — 20—30 M2/cyTKH.

BekpolTHe JleGepuucKoro mecTopoxaeHHs Oblso HauaTo B 1956 T
B cBsizu ¢ pa3BuTHeM Kapbepa pycao p. Ockoablia 6bjio CIPAMJIEHO H OT-
BeneHo K JeBoMmy Goprty nouuubl. [To Mmepe yray6iaenns kapbepa Lo co-
Opy’KeHne BONONOHUXKAIOUWKX CKBaXHUH. PaspaGoTka ceHoMaH-aJbOCKHX ne-
CKOB OCyllecTB/Jsiiach 3eMcHapsagaMu. PopcupoBanue 3Tux paboT sBHIOCH
CJeACTBHEM TOTO, UTO CHHXKeHHe rOPH30HTa BOJAH B Kapbepe CYIIECTBEHHO
omepennso onycKanue HeNPeCcCHOHHON NOBEPXHOCTH 3a €ro npepesaMu. ITo
B CBOIO Ou€pelb NPHBEJNO K Pa3BUTHIO cy(hdO3HOHHHIX IpolieccoB B GopTax
Kapbepa

B 1958 r. 0pu BCKpPHITHH CEHOMAaH-aJbOCKHX IIeCKOB M OTGOpE BOJOMNO-
HUXXAIOUIMMH CKBaXKHMHaMH BoaH OKoJM0 2600 m3/yac BoKpyr Kapbepa cdop-
MHpPOBaJfaCh CPABHHUTEJIBHO HeGO/ILIUAA NeNpPECcCHfl, pafiycoM 0KoeJao 1,5 kM.
B 1963—1964 rr. npu BogoorGope u3 JleGenunckoro kapwepa 3,5—4,0 ThHC
Mm3/dac u NOHHKEHHH YPOBHsA Boabl B Hem Ha 40-—45 M BOpoHKa HENPECCHH
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nmocruraa 8—10 K, Tak Kak HabJI0Rad0Ch YXKe€ B3aUMOAEHCTBHE C BOAO3a-
Oopamu r. ['y6ruHa.

C 1965 r. Hauaia pa3pabarTbiBaThca IepBas odepenb HOxHo-JleGemnu-
CKOr0 MecTopoXAeHWs u 3aech BO3HUK lOxHo-JIeGemuucku#i rugpoorsad.

Ha Crofinenckom kapeepe B 1963—1964 rr. Obiiiv HayaThi BOIONOHU3H-
TeJablble paboTh, u Tpu paGore 20 CKBaXuUH OTGHUPAJOCL BOAbI OKOJO
800 m3fyac.

B 1968 t. npu opHOBpeMeHHOI paboTe BCeX TpeX KapbepoB CyMMapHBIN
BOJOOTGOP AOCTUT 7 THIC. M3/yac, a XempeccHOHHas BOPOHKa pas3BUiach NpH-
mepuo Ha 12 kM. TIpu sToM, Kak ObLIJIO yCTAHOBJEHO NMyTeM MOJEJHPOBAHHM,
a4 TakXe No JAaHUBIM NPOBEICHHBIX THIPOMETPHYECKUX H3MEPEHHH, IOTepH
BOIL u3 p. Ockoablia Ha ¢uiabTpanuio B JleGeZHHCKHE Kapbephl COCTABJSIOT
1700—2000 m3fuac.

Cmodnenchull

M
200
160
120

Febejuncrull

agg

Puc. 21. Tnapereoidorndeckril paspes CTapoocKoJdbCKOro 3 cJjae3opyaHoro pafiona

] —cyraHHoK 2 — Me1 N Mmeprenb 3 — mecoK 4 — IJHHA NecuaHasl, 5 — rAHHa apruati

TOBMAHAS § — M3BECTHAK, 7 -— PYMAHOKPHCTAJNITHUECKHEe NODOnBl &8 — OPOrHOZHBIA ypOBeHb

BORBI B CEHOMAaH aT1bGCKOM BOLOHOCHOM IOpIi3oHTe Ha 1980 r 9 — craTugyecku# ypoBeHb

BOABI B CEHOMal a7lbACKOM  BOAOMOCHOM  ~GDH3OHTE 10 — nMHaMHYeCKHE  ypoBeHb
BOAbI B CCHOMAH a Th6CKOM BOMTOHOCHOM ropiHsoHre ra CJ0/X11 1964 r

Ana/nu3 THAPOreoJorHYeckoll OGCTAHOBKH NyTeM MOXEJAHPOBAHUA Ha
mawnde YCM-1 nokasaJ, YTo MHAPOOTBAIB ABJAAIOTCA HCTOUHHKAMH JOTOJ-
HHTENLHOrO IHTAHUA BOJNOHOCHBIX TOPU3OHTOB BCJENCTBHE 0OpaTHOM (U/Ib-
tpauun Hanpumep, pacxon ¢uabTpyiolleiics Boau U3 TMAPOOTBa/a, paclo-
aoxeHHoro BO6ausu JleGexauHckoro wapbepa, cocTaBuil okodo 700 wm3/uac,
npyu4eM IOYTH MOJOBHHA 3TOrO packoja NOCTyNaJga B Kapbep, a Apyras To-
aosuna — B p. Ockogneny PuabTpalluoHHBEIE NOTEPH M3 OTMEYEHHOTO BLillIe
xBocroxpauuauiua B 6asxke ['pauen Jlor, mo MaHHBIM MOXEJIHPOBAaHHUSA, CO-
craBuau 340—380 m3/4ac.

B pesyabTaTe MOLIHOrO BOAOOT/IHMBA H3 KapbepoB HacejeHHbie IyHKTHI,
yaajeHHble 0T HUX Ha HECKOJbKO KHJIOMETPOB, ObLIM NMepeHeceHbl B CBA3H €
TPYAHOCTBIO OPraHU3aIUu BOLOCHAGXKeRus.

Eciu 6w p. Ockosen Obia HafnexalmuM o6pa3oM H30JAUPOBaHa, TO
CyMMAapHKBI BOJOOTJAHB u3 Jle6eIMHCKMX KapbepoB cHU3WIcA O6b [0
2400 m®/4ac, T. e npumepto Ha 40%, HO 3TO NpuBeao Gbl K HEKOTOPOMY PO-
CTY JeNpecCHOHHOIl BOPOHKH.

B cBfisu ¢ npoekTHpoBaHueM B HaBHOM palioHe GOJALIIOrO MIJaMOXpaHU-
Juma, Kyra 6vayr cOpachiBaTbea OTpabOTaHHBIE BOIBL Iocje oforallenus
pyabn ua JleGeauHckom ropHo-oGoraturesibHom KomOunare (I'OK), 6biio
NpOBEeHO NONOJHUTENbHOe MOMASJHPOBAHHE C LEJAbI0 OUEHKH (GUILTpaIH-
OHHBIX NOTEpPL K3 LIJIaMOXpaBUJAMIIA U €ro BJHAHUA Ha BOXONPHTOKH
B Kapbepht.

[Ipu MomenupoBaHHH, KPOME 0XapaKTEPH3OBAHHLIX BhIIIE MECTHBIX HC-
TOUHUKOB NHUTaHUA, ObIIM BBENEHH HOBHE — Ul1amoxpanuaume 'OKa, run-
pootBan B paiione lOxno-JleGequHCKOrO Kapnepa U NPOEKTHPyeMoe BoIO-
xpanuauiie Ha p. OcKosblie BBEPX NO TeYEBHIO OT Kapbepos.

AHaaus ¢ MOMOIbK MOAEJH TOKa3aJl, YTO NMPH YCJIOBHH, KOria B ca-
MbIX JyOGOKHX YacTAx JIOrOB THAPABJAUYECKAs CBA3b MEXIy LITamMOxpaHHU-
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MeM H CeHOMaH-aJbGCKHM BOROHOCHBIM TOPH30HTOM GyaeT AOCTATOUHO Ha-
JeXKHOH, DHALTpalMOHHbIE MOTEpH U3 LIJAaMOXpPAHUANIA OYZYT HelpephiB-
HO YBeJIMUMBATbCA Mo Mepe ero HamoJHeHHS. IS 3anoJaHeHHs uuiaMexpa-
HHJHIA CPeqHHH pacXol BOAW B Hero RoJxaeH npesbiuats 2,0 m%/cek. Co3-
JaHHe TaKoro LIJIaMOXPaHHJIHULIA BO3MOXHO JHIUb TIPH KOJAbMAaTauHH pyces
ray6oxkux Gamox. IlocTpoerunle Ha Monen AeNpecCHOHHBIE BOPOHKH NOKa-
3aJH, YTO NPU OTCYTCTBHU 3aMJIEHHS OHa raybokux 6aJjioK, B paloHe uliaMo-
xpannauma ['OKa ofpasyercs 60ab1IGH Kymoa pactekawusa. Takum oGpa-
30M, GHIIO YCTAHOBJEHO, YTO NMPH YCTPOHCTBE UIIaMOXPaHHU/IHULA 3aMJIeHHe
IHa GaJsok siBJasieTcss 005i3aTeabHBIM.

CaexpyeT OTMeTHThL, UTO NpH pa3paGoTke MECTOPOXACHHH QTKPHITHIM CIIO-
co6om Goabline IUolmagyd OLIBAIOT 3aHATHI NOJ THAPOOTBAJB, & COOpYKe-
HHe LIJAMOXPAHHWJHII H THAPOOTBAJOB BEIET K 3arpPs3HEHHIO NOA2eMHBIX
H NOBEPXHOCTHHX BoA B padoue. Orciofa c/IelyeT, 4To NpH [FPOEKTHPOBAHHHE
OTKPHITHIX pa3paGoToK BMECTe C CONyTCTBYIOIUMH UM YCTpOHCTBaMH Heobxa-
ZHMO NPHHUMAaTb Mepbl O OUHCTKe BOJ, cOpachiBaeMbIX B OTKpPLIThHiEe BOJOE-
Mbl. OcOOEHHO cepbe3Hble H3MEHEHHs NPHPOAHONH OGCTaHOBKH COIPAXKEHL! €O
crpouteabcteoM 'OKor B palione pa3paboTok MecTOpOXAEHHH INOJE3HbIX
sckonaeMbrx. MaBsectHo, uto oforamnenne pynx fBAseTcs ONHUM M3 HaHboaee
KPyIHbIX BOZOTMOTpeGHTe/el NpOMHUIIeHHOCTH. Ha npoHssoACTBO TOHHHI
KoHUenTpaTa Tpebyercss 8—14 M%/Boanl, a yacoBoe BOfonoTpebiaeHHe COBpe-
Mennblx ['OKoB nocTuraer QecsTKOB Thicsiy KyGHUeCKHX MeTpOB. ¥:Xe B Ha-
CTosilllee BpeMsi B TAKUX KPYNHEHIUHX Xeje30pyaHblx GacceliHaX, kak KMA
# Kpusbacc, omyiaerca HeXBaTka B TeXHHYECKOH BoJe.

ITpu cyuwecrsylomux cnocofax Mokporo oGoraunenust 90-~95% yuact-
BylOUiell B TEXHOJOTHYECKOM IUKJe BORb! cOpachiBaeTcss ¢ XBOCTaMH B XBO-
CTOXPaHU/IHDLE, OTKYy[a TOCJe OCBeTJIeHHs oHa BHOBL 3abupaercs (oGopoT-
HOe BOJOcHabxeHue).

OmnHT cTpoutTesnbCcTBA M 3IKCIAyaTalHHd O0GOTaTHTEAbHBLIX (abpHK IOKa-
3aJ, 4TO AJS CKJAAAUPOBaHuS 1 MJH. T. XBOCTOB Tpelfyerca njaolaigs B 4—
10 ra. XBoctoxpanuauiue cosBpemenHoro I'OKa, paccuuransoe Ha 20—30-
JETHHH CPOK 3KCIJyaTallHuH, uMeeT nuaomanb 10—20 xkm2,

Brumnoaunennoe B uncruryre BUOTEM (Ipunman, 1969) usyuenue mpo-
eKTHBIX MaTepHaJjoB M 00CJaeNOBaHHE XBOCTOXPAHHJHIL, PaclOJ0XKEHHbIX
B pas3JHuHmx pafioHax, NMOKa3dslo, yTo NOTEpH BOABI HA HACBILIEHHE XBO-
CTOB, TIOJHSITHE TOPH3OHT2 BOJAM H (UALTPANMUIO, a TaKkKe Ha HCHapeHHe
KoJaebaores ot 10 go 100% oT o6bema momooGopota. HauGonpmuil yuedn-
HBIf BEC HMEIOT, KaK NpaBHJO, NOTepH Ha ¢uabTpanuio. Hanpumep, na npen-
npusatuax KMA onu cocramiasitor 62—90%, 8 KpusGacce — 30—60% ot
obliero o6beMa NOTEPb.

MaxkcuMagbBble noTepu Ha (UALTPAlHIO HaGa01alOTCsl yepes ualuH,
COXEHHble TPEIIVHOBATHIMYK MeJaMH, H3BECTHSIKAMH HJAH MOLIHONI TOJIILEMH
neckoB. Onnako NoTepu MOTyT GHLITh 3HAYHTEJNBHEIMH H B TeX CJAyyasAx, Kor-
Ja B gHHIe H B OOpTax XBOCTOXPAHWJHIIA 3aJeraloT MaJonpoHHUIAeMble
nopoas ¢ K¢>=0,01 M/cyTKH, Tak KakK €ro nJoliaghL MoXeT HocTurarh 10—
20 xm2.

OnbiT 3KCNyaTalud XBOCTOXPaHMJHIL MOKa3a., 4yTo Hapspy C yxymiie-
HHEeM YCJIOBHIl BONOCHaOXEHUs NpeAnpHATHM (UALTpanusa H3 XBOCToXpa-
HHJIHI TIPUBOAMT K 3arps3HEHHIO HCTOYHHKOB BOAOCHaGXKeHHUst, MOATOfJjIe-
HHIO TPOMIIOIIAZOK M 32CTPOSHHBIX TEPPUTOPHII KMJALIX MacCHBOB. 3aco-
JIEHHIO MJH 3a60J1aUMBAHHIO IJIONOPOAHBIX 3€MeJib, cliocofCTBYeT Iulaeolpa-
30BaHHI0 B XBOCTOXDPaHHJIHIILAX.

Hanpumep, no nanamm YkpIMUHTM3, duastpauwonssie notepu H3
xsoctoxpanuauumia Hosokpusopoxckoro ['OKa cocrapasior 1,43 Mm¥/cek,
i 45 man. M® B rog. C6pacbiBaeMble B 3TO XpaHUJHLIE WIAXTHbBIE BOMIBI
HMEIOT MHHepa/au3auuio no xJjopugam mo 15,0 r/n. MakcumaankQ AONyCTH-



70 BJIHAHHE BOJOOT THBA H3 I'OPH BbIPABOTOK H HPEHHP YCTPOHCTB

Mble QUABTPALMOHHbIE IIOTEPH B 3TOM palfioHe He NOJIKHBI OpeBLATh 1,5 MJH.
M3/roa, uto 06yc/aoBAeHO KauecTBOM BOAB! p. MIHryJablia, HAylIeH Ha OpoLie-
Hue B MIHry/ienxyio opocHTeNbHYIO CHCTeMY, a NpH BaaaeHuH p. Muryabua B
Jrenp y r. Huko/siaeBa — Ha nHTbeBOe BOJOCHAGKeHHeE.

MaxkcuMaJpHblii 0GbeM XBOCTOXpaHWidila B I'pauesom Jlory cocras-
Jgser 30,6 man, M3, JloKe XBOCTOXPaHMJIMIIA CJIOKEHO TPEUIMHOBATHIMH,
3a4acTyl0 DPHXJBIMH W II€PEOTNONKEHHBIMH MeJo-MepreflbHBIMH  HOPOLAMH
BepPXHeMeJIOBOro BO3pacTa, OOHa)KAIUIMMHCH HO JIeBOMY CKJIOHY GafKH.
TIpaBhiii CKJIOH W AHO GANKH TepeKPHITHI HE3HAUHTENbHBIM [0 MOIIHOCTH
4eXJ0M H3 KeJTOBATO-0ypblX, MAKPOHNOPHUCTHIX MEMIOBHAJNBHBIX CYIJIHHKOB H
MepreIHCTHX TJHH. [lo JaHHBLIM ONBTHHIX HAaJWBOB B wWypdH!, KoadduuneH-
Thl GHABTPAIHUU MeJo-MepreJbHHX Hopoj Koaebmores ot 0,6 no 1,73 m/cyr-
KH, K03DPUUIHeHTH (UALTPALMH AeJIOBHAJbHBIX CYIJIMHKOB — oT 0,2 10
0,6 m/cytku. KosbdunueHT QUABTPALHH XBOCTOB COCTaBJSeT B CpPeAHEM
0,05 M/cyTKH.

[To maTepnanaM peXHMHHX HabJIOMeHHH YCTaHOBJEHO, YTO HOCTE 3a-
TIOJIHEHHSI XBOCTOXPAaHHJIHILA NPOU3OLLIO NOBBILIeHHE YPOBHSI ['PYHTOBHIX
BoJ, 06pasoBajicss cBoeoOpa3Hblil KYNoJ PacTeKAHUs (UABTPYIOMUXCSI B JIO-
Ke cTouHHlX Boi. [lorepu Ha duapTpanuio cocraBasaau or 800 go
1000 m3/uac.

Tem me MeHee, YUHTHIBAsl, YTO B XBOCTOXPaHU/JHIIEe cOpacHBAIOTCH He-
pellKo 3arpsisHeHHble MIaXTHLIE BOABl M Jaxe HHOrna OBITOBBIE CTOKH, De-
JKHM XHMH%eCKOTrO COCTaBa NOHM3€MHbIX BOX B palioHe 3THX XPAHUJIHLL MOXKeET
0Ka3aThCd CYIIECTBEHHO HAPYLIeHHHIM. D10 OymeT YpeBaTO CePbe3HBIMH HO-
CJAeJCTBHAMH, ecad BOJUM3H (Ha PACCTOSHHUM, MeHbUIEM PamHyca BJIMSHHUSA)
pacnoJoXeHsl BOH03aGopHbie CKBaXKUHB, B Takom ciayuae HeoOXOAMM Ha-
JEXHbI THAPOXHMUYECKHI NPOrHO3, B Pe3yJbTaTe KOTOPOTo HOJKEH OBITh
pellleH BoNpoc O HeOGXOAHMOCTH H Ie1ecOOOPa3HOCTH OCYIHeCTBJAeHHs Mepo-
OpUATHE o 60pb6e ¢ (PUIbTPALHOHHEIMH MOTEPSIMH BOABI B Yalle XBOCTO-
xpaHudm. CHMKeHde QHABTPALMOHHHIX HOTEPb, KPOMe TOro, YJAYYLIHT YC-
JIOBUSI BOJOCHAOKEeHHs npeAnpHATHH.

MuxainoBckoe xesne3opynHoe Mectopoxienve (tun II) pacmonoxeno
B 100 xm ceBepo-3ananHee Kypcka. OHo npHypoyeHO K xpeBTOOOpPasHOMY
BO3BBIIIIEHHIO J0KeMOPHUCKHX 0Opa3oBaHHIL.

OcagoyHblii KOMITEKC CJIOXKeH NOPojaMHu JeBOHCKOTO, H0PCKOro, MeJso-
BOTO H 4eTBePTHUYHOTrO Bo3pacTa (puc. 22). besHanopHBHIMH BOJOHOCHBIMH Io-
DH30HTAMH 3HeChb SIBJASAIOTCS aNT-HEOKOMCKHH, NPHYPOYEHHBIH K TJIUHHCTHIM
neckaM W HecYaHbiM TviMHaM o6meil MomHocThio 10—15 M, a Takske BOJIXK-
CKHI, IPEACTABIEHHBIl PA3HO3EPHUCTHIMU NEeCKAMH, pas3jieJeHHbIMH IIHHAMH.
MomHBocTs BOJOHOCHHX MOPOA H3MeHsiercsi oT 8 10 55 M cpemHHil UX KO3d-
dUIHenT ¢uIbTPanKHK cocTaBaseT 14 M/cyTKH. B meHTpasbpHOil YacTH MecCTo-
POKJEHHS H K BOCTOKY OT Hero OaTCKHH rOPH3OHT BHIKJHHHBaeTcs. B KpoB-
Jie 3TOro BOJOHOCHOr0 FOPH30HTAa Pa3BHT PerHOHAJNBHBIH BOXOYHODP KeaJo-
BEHCKHX I'IHH MOHOCTBHIO 30 M.

BepxHeaeBOHCKHIl BOXOHOCHBIH TOPH3OHT NPHYPOYEH K CaAabOTpeIluHO-
BATHIM BEPXHENEBOHCKUM HM3BECTHSAKAM MOILHOCTbIO OT 0 mo 20 M. Cpennene-
BOHCKHE BOJOHOCHble TOPH30HTH MNPeACTaBJeHBl MOCOJOBCKHMH caaborpe-
[HHOBATHIMH H3BECTHAKAMH W MOPCOBO-PSIKCKHMH BOJOHOCHBIMH I€CKaMH.

Ha mecropoxpaennu 6aTcCKHi H JeBOHCKHEe BOJOHOCHHE MOPH30OHTH ['HJI-
PABJIMYECKH CBA3aHbl MeXIYy CODOH Yepe3 KBAPUHUTH H KeJe3HHe PyIbl. Xa-
paKTep 3Toil CBI3H B MpoLecce pa3BelfOYHHIX THApPOreosornyeckux pabor He
©bl1 BHISIBJIEH, YTO OPHBETO K 3aTPYAHEHHSIM NPH aHAJH3E [HIPOreoJOrH-
YeCKHX MaTepuasoB B OpOLiecce 3KCIAYyaTallHH MecTOPOXs JeHHs.

Paspaborka MuxaiiioBckoro Kapsepa nausara B 1959 r. OcHoBHbie npe-
HaXHble paGOTBl OTHOCSTCH 37ech K GATCKOMY BOAOHOCHOMY TOPH3OHTY, KO-
TOPBIH OCYIIAETCS COBMECTHO C PYAHO-KPHCTAJJIHYECKHM TODH30HTOM C II0-



JKEJE30PYAH MECTOPO)X KYPCKOH MAIHHT AHOMAJIHH (KMA) 71

MOIIbI0O CHCTEMB BOJAOMNOHHSHTENDbHBIX CKBaXKHH ITH CKBa)KHHBI BIOCJEACT-
BuM NepeoGOPYAYVIOTCS B CKBO3HBIE QUABTPH. OAHOBPEMEHHO BEeJETCS BHY-
TPUKAPBEPHHH BOAOOTIUB

3a nepuon ¢ 1959 no 1968 r. cyMMapHH# BofooTOOp B Kapbepe us Gat-
CKOro ¥ PYAHO-KPUCTAJJINWYECKOTO FOPH30HTOB H3MEHsaCHa B Npefenax 400—
900 m3/gac. CuuKenue ypoBHeil BoAbl coctasasier 35—50 M, a B Kapbepe —
GoJsiee yeM Ha 60 M. O6pa3onaBlIasicd perHoHasbHasi Nbe3oMeTpUyecKas BO-
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Puc. 22. Fnaporeoxormuecknit paspes MuxalinoBckoro MeXe3opyiHOroc MecropommeHHst ¢ CYIeCTDY Io-
WHMH H NPOrHOSHHIMH BODOHKAMH Aenpecchii.

I — cyIrIHHOK; 2 —recoKk 3 -— IJMHHaA mecyaHasi, 4 — IJHHA 5 — H3BECTHAK 6 — KPHCTAJJIHYECKHE I10-

Pobl 7 — Keje3Haa pyna, § — cTaTHYECKHH YPOBeHb BOZXbI, 9 — NMPOrHO3HBIH YPOBEHb BOAbl KeJJoBeH-

GarcKkoro BONOHOCHOrO TOpH3oHTa Ha 1980 r, 10 — mpOTHO3HBI YpoEeHb BOgbl NPOTEPO3OHCKO apXxeit-

CKOGIO BOJOROCHOTO ropH3oHra Ha 1980 r, I/ — nHHaMHHeCKHE YposeHL BOnLI KeJyomeH-GaTChoOro Bomo

HOCHOTQ TOPH30HTa Ha 1nexkabpu 1966 r 12— mMHaAMHYyeCKHH YDOBEHL BOJB NPOTEPO3ORCKO apxeicxoro
BOIOHOCHOTO TOPH3OHTa Fa neka6bpn 1960 T.

porka mocruraer 20—25 km B paguyce. K oro-Boctoky or Muxafilosckoro
Kapbepa CGOpPMHPOBABUIAACS Hbe30METPHYECKAs BOPOHKAa JENPECCHH B3au-
MOJEHCTBYyeT ¢ nbe3oMeTpuueckoil BopoHkoit Kypckoro Bomosa6opa, HO Be-
JINUHHA B3aUMO/JEHCTBHSI HEBENIHKa H BHIpaxKaercs MerpamH. Hexkotpooe Ko-
JMYECTBO MOA3eMHBIN BOJ OTOHpaeTcs B HeOOMbIIOM yaaJeHHH oT Muxaii-
JIOBCKOTO Kapbepa cKkBaxkKMHaMu JKese3Horopckoro somosaGopa. 3xech enu-
HUUHBIMH CKBaXKHHaMmu otOupaetcs okoso 100 M3/uac M3 xeanosei-6aTckoro
TOPH30HTA NPH CHHXKEHUH YPOBHA BoAbl Ha 16 M. Pasmep chopmupoBasiueir-
Cd 3Jecb NbE3OMETPHYECKOH BOPOHKHM HOCTHraeT 15 kM B pamuyce.
TIporno3 BogONpHTOKOB M peKUMa YPOBHEH B YCJOBHUAX OCYLICHHS KeJl-
JIoBei-6aTCKOro U NPOTEPO30HCKO-aPXeHCKOTO BOXOHOCHHA TFOPH30HTOB, a
TaKXKe NPYU 3KCIJIyaTaluu CPEAHeIeBOHCKOTO BONOHOCHOIO KOMIJIEKCA BO-
zosabopom r. JKenesHoropcka mokasas, 4To C YYETOM 3afaHHOH MPOEKTHBI-
MH OpPraHM3alHsMH WHTEHCHBHOCTH Pa3paboToK NPUTOK BOAH B MuxaWs0B-
CKHIl Kapbep H3 KeJ0Beld-6aTCKoro # NPOTePO30HCKO-apXEHCKOro BOIOHOC-
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HBIX KOoMOJekcoB Aocturuer 2000 m3/yac u B pajbHenlieM YMEHBLIMTCS 1O
1500 m3/uac. ¥YcranoBaeHo takixe, yto aeGur YKese3noropckoro Bofo3abopa
He Oyaer npeBbiwath 500 M3/gac, npu 3TOM yUTEHO B3aUMOIEHCTBHE ITOrO
Bofo3abopa ¢ BOAONOHM3HTENbHON cucTeMolf Ha MHUNAUJIOBCKOM Kapbepe.

IlpuMepHO Takoil :Ke XapaKtep CHHMKEHHsSI HANOPOB OXKHAAercsd B Cpex-
HeJeBOHCKOM BOJOHOCHOM KOMIMJIeKCe 1O BJAHsSHHeM Bojao3abopa r. JKe-
Jle3Horopcka.

B cBf3u Co 3HAUHTENbHbIM CHUXKEHHEM HAMNoOPOB B keIN0BeH-6ATCKOM H
CpeJHEIeBOHCKOM BOZOHOCHBIX ropusonTax (Zo 30 M B pazuyce 15 xm) ceib-
CKOXO3sIiCTBeHHOe BOJOCHAOXeHUe B paiioHe MHXAaHJIOBChOro Kapbepa 1o-
TpebGyeT HeHTPAJH3aLHH NYTeM YCTPOHCTBA rPyHTOBHIN BOA03abopos. B man-
HOM palioHe HEPCIEKTHBHBIM MOXeET 0Ka3aTthCsi BOCIOJIHeHWe 3aMacoB Cpef-
HEZEeBOHCKOr 0 BOAOHOCHOTO KOMIJIEKCd 3a CYeT heJJIOBeH-0aTCKOro BOAOHOC-
HOI'0 TOPU30HTA.

HapyineHHe ecTecTReHHOro pexHMa MOA3eMHBIX BOA M €ro MNpOrHo3
B YCJOBHSX paGoThli BOA03A6OPOB H IKCNMJAYATAUHH XKene3opyJHHX MECTO-
poxaeHnid. Bogosabop B r. Kypcke skcmayatupyer J1eBOHCKHE, KeJJIOBeH-
6aTckiii 1 CeHOMaH-aJbOCKHI BOAOHOCHHie rOpPH30HTH. B palioHe 3TOro Bo-
J103a6opa JIeBOHCKHE M KeJJoBeli-6aTCKHil BOJOHOCHBIE TIOPH30HTH 00pa-
3YI0T €AHHYIO BOHOHOCHVIO TOJmy (IOPCKO-CpefHeleBOHCKHH TOPH30HT), a
B yAaJeHHH OT BOA03abopa SIBJASIOTCH CAMOCTOSATEJbHBINMH BOZOHOCHBIMH iO-
PH30HTaMHU.

HHuTtencHBHBIE pocT BopooT6opa H3 IOPCKO-CpeLHeleBOHCKOro rOPH30HTA
Hauadcs B 30-x rogax, a 6ypeHue CKBaKHH I SKCOJNyaTalHH CEHOMAaH-aJb0-
CKOro rOpH30HTa HAyaJl0Ch nocae 1945 r.

B opcKo-cpeiHeneBOHCKOM BOJOHOCHOM ropn3oHTe HabJaOAaercs He-
TIIpepblBHOE CHHXKEHHE H POCT Mbe30METPHUECKOH BOPOHKH, YTO 0OYCHAOBJIEHO
HE TOJbKO yBeJHdYeHHeM B0J00TOOpa, HO M YETKO BHIPayKeHHBIM HeYCTaHO-
BUBIIMMCS JBIDKeHNHew HOJ3eMHBIx BOA. AHAJH3 1OKa3asd, YTO B YCJAOBUSX
NOCTOSTHHOTO OTGOpa IOA3eMHBIX BOJ [bE30MEeTpHYecKasi AeNpPecCHOHHAs BO-
POHKA JOJKHA Pa3BHBATHCH.

K 1966 r. ofuiee cHHAEHHE Nbe30METPUUECKOH MOBEPXHOCTH B MpeJe Tax
Bofo3abopoB npocturao 45—60 M, a paaumyc AenpecuH npeBblcua 70 K,
T. e, Dbe3OMeTpHYeckas NOBEPXHOCTb mpHoOGpesa PerioHasbHblfi XapanTep
H BCTYNHJIa BO B3aHMOJEHCT3HUe C BOPOHKOH, QOPMHUPYIOMIEHCS IO JeHCTBHEM
BOJONOHHKEHHsT HAa MuXalJOBCKOM Kapbepe. Boaopasjiesa 3TOH Nbe30MeTpPH-
4eCKofl MOBEPXHOCTH pacnoJardercs npuMepHo B 65 kv or Bogo3abopd H
B 18—20 kM or MuxalinoBchoro kKapbepa. [Ipu 3TOM Ibe3oMeTpHuecKas BO-
poHka, cpopMHpOBaBIIAsAcs B paioHe MuXaiJOBCKOro Kapbepa, 3amert-
HO B3aUMOJEHCTBYET ¢ BOPOHKOH, 00pa3oBaBlledcs N0/ BJIMSHHEM 3KCIIya-
tanun Kypckoro Bojosabopa. Ilocneansis BOpoHKa HPOAO/KAET CYILeCT-
BEHHO Pa3BUBATLCH, H CKOPOCTh CHHXKEHHS YPOBHR BOJABI B BOA03abOpPHbIN
CKBAXKHHAX JOCTHraer 2—3 M B rof. 310 0OCTOSTEIbCTBO NPHBENO K HEOG-
XOAHMOCTH YMEHBUIMTb NPOH3BOAHTENbHOCTE KypCKOro Bogo3abopa npuMmep-
o Ha 30%. IIpu 3TOM yC.10BHH yPOBHM ROABl B BOA03aGOPHBIX CKBaMHHAY
JOCTUTHYT KPOBJH IOPCKO-CPEHEeIeBOHCKOI0 BOLOHOCHOTO KOoMIeKkca. 3Aech
VUYTEHO, YTO MOJ BJHsgHAeM PpaboThl MHXAaHJOBCKOro Kapmepa cpeska ypos-
H COCTABHMT BCero Julb 4 M, a nox AeitcrsueM 9koBiaeBckoro u I'octuiies-
CKOTo PYAHHKOB AOMNOJHHTEJbHOE CHHXKEHHE YPOBHS BOIbI AOCTHIHET 6 M

IIpoBeneunnnie ruaporeoaoruyeckue padorsl B Oacceilne p. Uepub (pan-
on MuxafinoBchoro xele3obyiaHoro kapbepa u JKesesnoropckoro Bomosd-
6opa noxseMubix Box) H B Oacceitne p. Tyckapu (pauon r. Kypcka) nona-
3aJ14, 4TO, HECMOTPSL HAa Ha1HYHe B Mpefelax 9THN PeuHbIX GacCedHOR Kp)I-
HBIX [1enpeCCHOHHBIX BOPOHOK C MOHUKEHHEM HAIOpa B IOPCKO-IAE€BOHCAOM
wonIekce 1o 50 v (HuAe pycel pek), 3aMEeTHBIX (B npelesax TOYHOCTH I'i-
MepeHHIT) H3MeHeHH!T peXiivia PeUHOro cToka ofHapy AeHo He OBLIO
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K tory or Kypckoro BonosaGopa B CBS3H ¢ BBIKJIHHHBAHHEM BOJOHOC-
HEX OPM30HTOB JEBOHAa JAenpeccHs (QOPMHpPyeTcs B HOPOTEpPO30HCKO-apxefi-
CKHX HOPOJax, rae HOHHXKeHHe Hamopa B 40 KM oT Bogosabopa npesbiliaeTr
4 M.

K Boctoky or Kypckoro Bomosabopa B cpeiHeleBOHCKHX BOJOHOCHBIX
ropu3oHTax GopMHpyercsl 3HaUHTeJbHast JeHpeccuss — Ko 5 M. B Bepxnene-
BOHCKOM M KeJJIoBefl-0aTCKOM BOJOHOCHBIX FOPH30HTAX Pa3BHTHE JenpeccHH
B BOCTOYHOM HampaBJeHHH OT Bojo3abopa OpOSIBJAsETcs 3aMerHo caabee

B Bearopoackom xese3opyAHOM paioHe, rae pasBelaHBl KPynHble Me
cTopoxneHnuss GorathiXx Pyx (SkoBiaeBckoe u TlocTHIeBCKOE MeCTOpOMIE
Husi, tun II1) mposedenbl 3HaulTeNbHble [HAPOre0JOrHyeckHe paboThi, HO
3KCHJyaTallusd 3THX MeCTOPOXKAeHWH He Hadara MHrepec npexcraBiafdiOT
IJUTebHBE ONbITHBIE BOJONOHIKEHHST H3 HUKHEKaMeHHOYTOJNBHOrO U KeJlIo-
BeICKOr0 BOJOHOCHHEIX TOPH30HTOB Ha $IkoBJeBCKOM MecToposkaennu Ha
HpHMep, B mpolecce BOAONOHHIKEHHS H3 H3BECTHSIKOB KapGoHa NpPOAOJKH
TeJbHOCTBIO 0KOJIO ABYX JeT (1959-—1961 rr.) Oblno AOCTHrHYTO CHHXKEHHE
YPOBHSI BOJbI B BoJA03a0ODHBIN CKBa)KHHaX Ha 200—230 M mpu cyMMapHOM
Hx nebute 1200 m3/uac IIpu 3ToM B HHUXKeJeXkalleM HPOTEPO3OHCKOM BO-
JOHOCHOM TOPHM30HTE, 'HAPAaBJHUCCKH CBI3aHHOM C KaMeHHOYTOJbHHIM, Ha-
nop cuusuiaca Ha 150 M ChopMHPOBaBIIASACA AENPECCHOHHAS BOPOHKA B Ka-
MEeHHOYTOJIbHBIX H3BECTHAKA\, BBHITAHYTAs BAOJb PYyAHOH 3ajexH, HOCTHIIa
50—70 kM B panuyce, YTO yKa3biBaeT Ha BECbMa OrPaHHYEHHOE MUTAHHE ITO-
ro ropH3oHTa, HecMOTPS Ha HAJTUYHe M'HIPABJHYECKOH CBSI3H €ro C mpoTepo-
30ICKUM BOZOHOCHLIM TODH30HTOM OXHOI H3 OPHYUH OOPASOBAHUSA CTOJb
KPYHHO# JenpeccHOHOH BOPOHKH NpH HeGOJBUIOM BOJAOOTHOPE H OrpaHHYeH-
HOfl NPOMOJKHUTEJbHOCTH PabOTH BOJONOHUIHUTEJbHEX CWBAXKHH sIBJASETCH
HaAWYde B HAJPYyAHON 30HE \ODPOIIO HPOHHIAEMBIX H3BECTHAKOB, HMEIO-
IIHX SHAYHTEJbHOE Pa3BHTHe BJAOJb PYAHOH 3anexd OTOOP NOA3EMHBIX BOJ
BOJOTIOHH3UTEJbHBIMH CKBA’hHHAMI OCYILECTBJSIJICA H3 3TOH 30HBI BOJIOHOC-
HOr0 T'OpPH30HTA.

Buinosdendpie 1poekTHble NpopaGoThy HOKa3aday, 94TO h KOHIY CTPOH-
TEJBHOrO MepHoAa OOUHe NPHTOKH BOABI B $IKOBJNEBCKHH PYIHHUK COCTABAT
5,5 Thic M3/uac (= 1,5 M3/cex) WM B AaJbHenlieM OHU OYAYT YMeHbIIATHCH
npuMepHo Ha 20—25%

[Iputoknn Boan B locTHmeBcKHH PYAHHK 6e3 ydera B3aHMOJEHCTBHS
oueHuBaworcsi B 6,3 Thic M3/uac (1,75 mM3/cek) mpH ycI0BHH OTBOJAA peh

[Tpu oxHOBpeMeHHOIl sKCIIyaTauuH SIKoBaeBcKoro 1 I'ocTHIeBCKOro Py -
HHKOB Ko3b(HUuHeHdT B3alMOJEHCTBHS MeXJy BOXONOHH3HTEJNBHBIMH CHCTE-
MaMH coctaBHuT 0,7 U BOJONPHTOKH B PYAHHKH YMeHblIatcsd Ha SIKOBIeBCKOM
1o 3000 wm3/gac (0,8 wm3%/cek) u wua ToctuieBckom po 4,5 Mm3/uac
(1,25 m3/cek).

PaspaGorka $IkoBaeBcKoro n I'OCTUIIEBCKOrO MecTOpPOXAeHHH npHBELET
K GOPMHPOBAHUIO BOKPYI HUX B HANOPHHX BOJAOHOCHEIA [OPH3OHTax perHo-
HaJAbHBX JeNpeCcCHOHHBIX BODOHOK, PasMephl KCTOPHIX npesbiwialor 100 KM
B HHXHEKaMeHHOYIrOJbHOM, CPeJHeIeBOHCKOM H NPOTepO30HCKO-apXeHCKOM
BOJOHOCHBIX KoMmiekcax K 1980 r. mbesoMeTrpHYecKas BODOHKa HeNnpeccHH
pasoBbeTCs K ceBepo-3anaay oT $IKoBJeBCKOro H I'OCTHIIEBCKOTO MECTOpOXK-
neHHii Gosee yeM Ha 150 KM, T e pacChHpPOCTPaHHTCS Ha BCIO TEPPHUTOPHIO
KMA (puc 23) u 3a\BaTT pauoH Boposabopa r bBpsancka. K 2000 r sra
nbe3oMeTpHYECKass BOPOHKA MOJAYUYUT ellle Gosee 3HAUHTENbHOE Pa3BUTHE H
B paiione r. Bpsincka XONOJIHHTE.IbHOE HOHHKEHHe YPOBHS BOIH N0 OTHOLUIE-
Huio K 1980 r cocraBur 10 M (puc 24)

B cenoMan-anb6CKOM BOJOHOCHOM TOPDH3OHTE PaXHyC BJHSHHS B yCJO-
BUAX SKCOMyartapud $IKOBJAEBCKOro M I'oCTHIIEBCKOro MecTOpOKAEHHH HRO-
cruruer 100 kv Bausigme ocywenua Mecropoxpaenus bBearopoackoro
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7KeJIe30pPyHOr0 PafioHA HA SKCIIYAaTalHI0 CEHOMaH-aJb0CKOro W anT-Heo-
KOMCKOTO BOJOHOCHBIX CJIOEB B paiione r. XapbKoBa 6yneT NpeHMYIiecTBeH-
HbIM. Boporka menpeccHH BOKPYT SIKOBJIEBCKOrO MECTOPOKIEHHS B CEHOH-TY-
POHCKOM BOJOHOCHOM TropH3oHTe mnpuOau3utcs k 20 kM, T. e. Bomozadop
r. Bearopoaa, skcnayaTHPYIOUHE CEHOH-TYPOHCKMH BOJOHOCHHH TOPH3OHT,
GyaeT HaXOAUTbCS MNPAKTHYECKH BHE 30HH BOPOHKM JAenpeccud, GOpMHPYIO-
mieiicss BOKPYr $IKOBJIEBCKOIO MECTOPOXKAEHHS.

Puc. 23. CxemaTHueckad XapTra TNPOrHO3HOro MNOHH~
XKeMHd YPoBHel BOABI B HHXKXHEKAMEHHOYIOALHOM,
cpeftie AeBOHCKOM M IPOTepo30HCKo-apxelicKOM BO-
NOHOCHBMIX KOM[IIeKcax
!/ — rpanuna pacnpocrpadeHuss  CpeNHENEBOHCKOIo
BOJAOHOCACTO KOMnnekca, 2-— FPaHHIa pacopocTpa-
HEHWsl EeDPXPEIEBOHCKOro KOMIJIEKca, § — rpahalla
PacnpocTpaHeHHst HHAHEKaMeHHOVIOJbHOro BO10HOC-

Puc. 24. CxemaruuecKkad KapTa NpPOrHO3HOrQ mno-

HHXEHMA YpOBHell BOXbBI B HHAKHEKAMEHHOYIONb-

HOM, CpPeHEJeROHCKOM H RpOTepPo30HCKO-apiCH-
CKOM BONMOHOCHBIX KOMIMJEKCAA

1 —rpapuna pacnpoCcTPAHEHHST CPENHCACBOHIKO-
ro EOZOHOCHOID KOMIJekca 2-— Tpaliia pacupo
CTPaHEHHSI BEPXHEAEBOHCKOTO BOLOHOCHOTO KOMM-
neKca, 3 — rpaHHIlA PaclpoCTPaHeHHs HiiAHeha-

ME@HHO}TOJIbHOTO BOAOHOCHOTO KoMIUekca, 4 —

OpOrHO3MBIE TOMHIKEHHST ypPOBFefi  BOABI Ha

2000 T OT CTaTHYeCKHX, M 5 — LUEHTPH! BOAONO-
HU3UTEJAbHBIX CHCTEeM U BOJ03abopon

HOTO KOMOJeKca 4 — NPOrHO3rbieé TOHHKEHHS YpOB-
Heil BOAbL Ha 1980 T OT CTAaTHYECKNX M, 5 — LEHTPbI
BOJOMOHH3UTCbHBIX CHCTEM H BOH03alopoOR

KomnsiekcHbe ruaporeoslorHyeckne W T'HAPOJOTHUYECKHE HCCJAel0Ba-
HHMSl OKa3a/{, 4TO €CTECTBEHHBlE peCcypchl HNOJ3eMHBIX BOJ TEPPUTOPHH
KMA, o6ycnosiennbie HHQUAbTpaUUell aTMOocepHHX OCaAKOB, HE CTOJb
yxe BeJHkM. B O6auxkaiiuine 20—30 jser norpelsiende MOA3EMHBX BOJX AJfA
uesneli BoJocHaGKeHHss U OTOOP BOAH HA JKeJe30PYIAHBIX MeCTOPOXKIAEHHSX
NPHOMH3UTCA WM HECKOJbKO MPEBBICHT MHIAHHE NOA3EMHBIX BOJ 3a CYeT HH-
(uabTpanuu aTMocpepHLIX OCALKOB, NpPHYEM BAYKHO OTMETHThb, uTo GoJee
%[3 ecTeCTBEHHBIX PecypcOB NOJA3eMHBIX BOA 6yleT pacxomoBaThcs HA BOJO-
cHa0XKeHHe, a OCTaAbHAsi YACTb MOCTYHT B BOAONOHU3MTEJNbHHE H BOJOOT-
JIHBHBlE YCTPONCTBA Ha KEJEe30PYAHBIA MecTOpoXAeHusix. Pacxoa BoaH, npe-
BHIIAIOMIKA OHTaHHe MOA3EMHBIX BOJ 32 CueT MH(OHABTPANHU ATMOC(EpHBI\
0CcajKoB, OyJer NPHBJEKATbCH U3 PEK U 3& CUeT YOPYIHX H CTATHYECKHX 3a-
nacoB. B TaKHMX YCJIOBMfIX NUTaHHE DeK B MeKeHHOe BpeMs GynaeT ocymecT-
BJSITbCST B OCHOBHOM 3a CYeT CTOKa cOpacblBaeMblx BOjg M (UIAbTpaluu
B IDYHT HCHOJbL30BaHHbIX BoA. Ecau cOpaceiBaemsle BoAH He GyayT HajJe-
KaluM 06pasoM OYHIIATLCSH, TO 3TO NMPHBEIET He TOJBKO K CYLIECTBEHHOMY
3arpsisHeHyI0 TPYHTOBHIX BOJ, HO W K 3HAYHTEJbHOMY 3arPsi3HEHHIO PEYHBIX
BOJA-
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CymecTBeHHble H3MEHEHHsST IIPOH30LIJIH H B PexKHUMe Iy O0KHX TOPH30H-
TOB. B I0pPCKO-AE€BOHCKOM BOJOHOCHOM KOMILIeKCe K HACTOAILLEMYV BpeMeHH
pasBHJIach 3HauHTeNbHasi Nbe3oMeTpHYecKas BOPOHKA (paauycom 40—
50 kM) mox meiicTBueM Kypckoro Boposabopa.

Benosepckoe MecTOpOXKiaeHuHe

Huxke paccMaTpHBalOTCS BONPOCH, CBSI3aHHBIE C BJUSIHHEM OCYUIEHHS
LIAXTHOrO TOJA ¥ PadoTel KPYNMHEIX BOLO3aD0OPOB NMOA3EMHBIA BOJ B DauoHe
MeCTOPOAZEHHA Ha THAPOTeOJIOTHYECKHe YCJAOBHS B 30HEe 53aHMOJAeHCTBAS
BO03a60OPHBIX CHCTEM.

Teppuropusi, Ha KOTOPOH HAOJAKHO —
OTPA3UTHCSL BJHSHHE OCYUIEHHSI TOJS
maxThl 1 3amopoKCKOro XKeae30pyaHoro
kombunara (3)XKPK Ne 1), pacnosoxe-
Ha B BOCTOYHO# yacT# XepCOHCKOH 06Ja-
cru, Ouna 3aguMaer maollajgb, PaBHYIO
npuvepno 15000 KM?, Ha y4acTKe Mex-
Ay KaxoBCKHM BOZOXpaHHJHIIEM Ha 3a-
najge u IIpHa30BCKOI BO3BLILIEHHOCTBHIO
Ha Bocroke (puc. 25).

T'upporeosoruyeckie H HHKEHEPHO-
reoJsiorayeckue yciaoBua IOxHo-Berosep-
CKOTO MeCTOPOKAEHHs, HA KOTOPOM Ha-

ey [

Harhbl paGOTbl 110 OCBOEHHIO MeCTOpoOxKae-
HHAA, ABIAIOTCA OYEeHb CJOXKHBIMH H3-3a
HaJHYUs B TeOJOTHYeCKOM €ro paspese
MOUIHBIX, BEICOKOHAMOPHLIX U BOJ_‘[OO6HJII:-
HbIX BOAOHOCHBIX TFOPU3OHTOB, NPHUHHUMA-
oKX Yy4YacTae B 00BO;IHEHHH Inoa3em-
HBIX TOpPHBIX Bpr&ﬁOTOK, a TaKxKe pdaja

Puc. 25. CaemaTHyeckan kKapra rHApoH3ombes
CPEeAtel0UeHOBOro (6y4aKCKOro) BOAOHOCHOIO
roOpH30HTa Ha 1 AuBaps 1968 r.

! — npenaxnABIA ysea maxTsl 3anopoXKCKoro
sene3zopyaHoro komGnuara 2 — BuaHox:#H-
ckitit Bomo3aGoup 3 — THADPOM~OHNBE3Bl CpellHe
30ilencBoro (6ytakckoro) ROAOHCCHOTO FODH-
30FTa MOCTPO2HHble MO JAHHBIM  3aMepa
YpoBHe#i H1 1 suBaps 1968 r, 4 — JAuHun
pa3spesa

PBIXJIBIX MeCYaHO-ITHHUCTBIX U H3BECTKO-
BICTBIX CJI0€B NOPOA.

CraTtuyeckye yPOBHH B3aHMOCBSI3aHHBIX MeKJy cOG0H TOPH30HTOB MOI-
.3eMHBIX BOA: OYYaKCKOro, MeJOBOTO H PYyIHO-KPHUCTaJJHYecKoro, A0 NpoBe-
JeHHs BOJAONIOHH3UTEbHBIX paboT, pacnosaranuck Ha acl. otMeTke +21,3 M.
ITepponauasbusle Hanopel BOALI Hal KpoBJed Haufosee BOZOOOGUILHOIO H3
BOJOHOCHBIX TOPH30HTOB MeECTOPOXKAeHHsI — OGyyakcKoro — gocturanu 175—
180 .

Ha maxtHom mose npeianoJiaraercss npoBefeHHe KPYIHbIX BOAONOHU3H-
TeJbHBIX pafoT (cHH.KeHHe Hamopa Gosee 180 M) H 3HayuTeNbHBIA OTOOP
NOJ3eMHBIX BOJ M3 FOPHBEIX BEIPa0OTOK, B CBSI3U C YeM Oblja IOCTaBJeHa 3a-
JAaya OUEHKH BJHUSHHUS YKAa3aHHBIX PaboT Ha ShCHIyaTalHIO NOI3eMHBIX BOX
B J1aHHOM paioHe.

IlepBoouepeniHbie BOAONOHU3HUTENIbHEIE PAOOTE HA WIAXTHOM mnoJie GblJH
HayaTel B KoHe 1962 r u mpogosKawoTcs yKe B TeueHUe 8 jeT. 31ech opra-
HH30BaHbl HAO/MIONEHHS 34 PEKHMOM MOA3EMHBIX BOJ H H3MeHEHHeM INpH-
poaHoH 00CTaHOBKH.

Hexkoropbie, no,ry ueHHBle K HacTOsIEMY BpeMeHH pes3y.1bTaTbl, OCBela-
jorca HmKe. IIporHos ypoBeHHOro peHMa AaeTcss MeTOJOM MOJeNHPoBa-
HHSL.

Kparkag xapakTepucTuKa NPUpORHBIX YCJOBUH pailoHA H 0CcOGEHHOCTH
HAPYLIEHHOT 0 peXXHMa MOJA3eMHBLIX Box. B reocTpyKTypHOM OTHOUIEHHH pac-
-cMaTplBaeMas 00JacTh paclnosio’KeHa B OCHOBHOM B npejenan CeBepo-BO-
«CTOYHOI'0 Kphiora IIpHyepHOMOPCKO# BNaaHHB! H YaCTHYHO HA IOTO-BOCTOYHOM
<kJ0He [IpHIHEeNnpOBCKON YaCTH YKPAaWHCKOTO KPHCTAJJIHYeCKOro liH1a.



76 BJHSAHHE BONOOTJHBA H3 IF'OPH Bbl+ABOTOK H JIPEHiP YCTPOHCTB

B reosiornyeckoM CTPOEHHH pafoHa y4acCTBYeT CJO0XKHBIA KOMILIeKe Jo-
KeMOpHiicK#X TOpoJ ¥ MOIIHAS TOMNIA OCAaAOYHHIX 00Pa30BaHHi MeJOBOH,
HaJIeOreHOBOM, [1EOr€HOBOA U YeTBEPTHYHOHA cHCTeM (pHC. 26).

Ha yka3aHHOH TePPHTOPHH BHIJeJSIIOTCS BOAOHOCHBIE TOPH3OHTHI: 4eT-
BEPTHYHO} CHCTEMBl, HEOTEHOBOTO KOMHJeKca, OJHIOUEHOBHH, CPelHero
301eHa, MeJIOBOi CHCTeMbl, KPHCTAJJIHYECKHX NOPOJ AOKeMOPHS H NPOAYK-
TOB UX Pa3pyLIeHHS.

OcHoBHBIE H3MeHeHHsI B PeKHMe MOJ3e€MHLIX BOJ HOA BJAHAHHEM HaMe-
YaeMbiX JPeHa’KHO-BOJONOHH3UTENbHEIX PaGOT NPOM3OHAYT B CPeJHEIOHEHO-
BOM. MeJIOBOM H JOKeMOPUIACKOM BOJOHOCHBIX TOPH3OHTAaX.
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Puc. 26. CXeMaTHUYeCKMH THAPOreoJorHyeckuii paspes nmo aunaum J-—I,

] — CYrTHHOK, 2 --NecOkh J§ - I'IHHA, 4 — U3BeCTHSIK, 5 — WA Meprevucrasi, 6 — KaoJuH NepPBHYHbLIM;

7 — weJ0TnoNo6Hbe Mepreai M INecyaHHKH, 8 — pvna, 9 — rpauutsl, /0 — ecrecTBEMHHIE YPOBHH HOI-

3eMHBIA BOJL CpeiHes;onenosoro (0YYakCKOTO) BOIOHOCHOTO [ODH.OHTA Ha pasjuyHble AaTHl; I/ — npor-
HO3HBIE YDOBHH

BonoHocHE I TOPH30OHT B OTJIOXKEHHSIX CPERHEr0 0lleHa IPUYPOUYEH B OC-
HOBHOM K KDYMHO- H CPEIHE3€PHHCTBIM HecKaM hOHTHHEHTAJbHON ¢anuu
(6yyakckde meCKH), HYMMYJHTOBBIM H3BECTHSIKAM, IIECYAHUCTHIM MepIessiM
U mecyaHUKaM MOPCKOW (ailii.

BogonocHocts 0TJM0XKeHUH HEpABHOMEpPHA M HM3yUYeHA TOJBKO AJS HOPOJ
6yH4aKCKOTO POPHU3OHTA.

[IposenennelMu B palioHe UCCACAOBAHHSMH ) CTAHOBJAEHO, YTO OCHOBHAS
06J1acTh NUTaHUs CPEAHE’0LEHOBOrO BOAOHOCHOIO TI'OPH30HTa HAaXOIHTCS
B CEBepo-BOCTOYHOIl 4aCTH paccMarpuBaeMoH Teppuropuu (pafiom r. Ope-
X0BO — B MecTe coudenenusi IIpuuepuomopckofi u Korcko-fabsckoil Bna-
IHH),

OTMmerka nbe3oMeTpHUecKOT0 YPOBHSL CPENHEI0LEHOBOr0 BOLOHOCHOIO
TOPHM30HTA [0 Haya’la OCYIIHTeNbHHX pabot na lOxuo-bBemosepckom mecro-
poxneuuun cocraBmia -+21 M M Hanop Haa ero KposJaen — 180 m. Oduree
CHIXK €HMe HLE30MeTDHYECKOH IOBEPXHOCTH 3TOFO BOLOHOCHOIO FOPH30HTa B
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€CTeCTBEHHBIX YCJAOBHAX HAGAOAAJIOCh B IOr0-BOCTOYHOR YACTH paccMar-
puBaeMoli TEPPUTOPHUM B HANpaBJeHHH K r. Meauromomo #u K AsaBckoMmy
MOPIO, a B I070-3alla/(HOH 4acTH palfioHa B 10XKHOM HanpaBJEeHUH.

Ha ocHoBe u3yueHHs /auTONOrO-GanHaidbHbIX KapT M Paspe3oB COBMe-
C€THO C KapTaMH H30/JHMHUH ypoBHeH HOA3eMHBIX BOJ YCTaHABAHBAETCS, 4TO
Cpe/lHeI0IeHOBbIN BOXOHAOCHBIH ropu3onT Ha IOXno- u CeBepo-bBenosepckux
MeCTOPOXKACHHAX HEMOCPeNCTBEHHO CBSI3aH C PYAHO-KDHCTAJNJIHYECKHM TODH-
30HTOM Ha Y4acTKax Pe3KuX HOAHATHH KPUCTALIHYECKOro PyHIaMeHTa.

HenocpencrBensblii KOHTAKT CPeJHE30IlEHOBOTO BOLOHQOCHOTO TOPH3OH-
Ta ¢ MeJoBHIM 3adukcupoBaH ceBepHee HOxHO-Besosepckoro mecropoxie-
Hus (YJbsiHOBCKAas Jenlpeccusi) W B paiione r. Mesurtonoast. C shiliejeska-
iHMH BOAOHOCHBIMH I'OPH30HTAMHU CPelHE30UEHORHI rOPU3OHT CBI3aH TOJb-
KO Ha KpalmeM ceBepo-BocToke padona. Ha ocranbuoff TepputopuH onH-
CBIBaeMOro paiioHa MOIIHAS TOJIA MJIHHUCTBIX OTJOXKEeHHH MaWKonCKo# CBH-
TBl CAYKHUT HaAeXKHOI BOAOYNOPHOI KpOBJEH CPeIHEe30IeHOBOIO BOJAOHOCHO-
ro ropH30HTA.

[Tonsemuble Boabl CeBepo-BOCTOYHOro Kpbiia IIpHuepHOMOpPCKOro apre-
3uaHCcKoro 6acceiiHa LWIHPOKO HCHOOJB3YVIOTCS ANA HYXA BogocHabxenus. Ho
B CBSI3H C ADEHaXKHHIMI paGoTaMy Ha MeCTOPOXKAeHHWH Mbe3QMeTPHYECcKast
BOPOHKA JI€HPECCHH B CpPeHe30leHOBOM BOJOHOCHOM TOPH30HTE CHCTEMATH-
yecKH Oy/JeT pacnpoCTPaHATbCA BO BCe CTOPOHBI OT WIAXTHOTO MOJS H CO
BpeMeHeM 3aXBaTHT MHOIHE MeJKHe H KpyNHbie Bono3abophl.

B pesyabTaTe CJIOKHOTO B3aHMOAEHCTBHS JPEHAXKHOro ysjia ILIaxThl
1 3)KPK u Bono3a60opoB, SKCANYaTUPYIOLHX MOA3eMHBHE BOIbI, 3[eCh YyXKe
cefiyac coslaJsacb IOBOIbHO KPYNHAS DPerHOHaJbHAasi [AelpeccHs, KOoTopas
6yjer pa3BUBATLCA M B JaJbHEHIIEM.

OxHpaeMblii MaKCHMaJbHBII BOXONPHUTOK U3 JPeHaKHHIX H BOJOOTJHB-
HBIX YCTPOHCTB, 06OPYAOBAHHBIX HAa CPEJHE30LEHOBLI, METOBOH W PYIHO-
KPHCTaJJIH4YeCKHHA BOLOHOCHBIe FOPU30HTHI, COCTABUT 5,5 THiC. M3[uac.

Hpenaxubifl ysen waxtel 1 3)KPK, BctynuBuweii B padory B Hosi6pe
1962 r., B 1966 r. moctur npousBoAHTedbHOCTH 4,2 ThiC. M3[uac (100 ThiC.
M3/cyTkH).

B ¢espase 1966 r. cHmkenue Hanopa NOA3EMHBIX BOJ B CpPeAHE3OLe-
HOBOM BOAOHOCHOM TOPH30HTE AOCTHUIJIO HAMEYEHHOH APOEKTOM BeJHUHHBI —
167 M ot cratHueckoro vpoBHs. IIpUMepHO B 3TOM MOJNOKEHHH YDPOBEHD
B LIEHTpe JENpECCHX HAXOAHJCS B TeyeHHe ABYX Jert, ¢ 1967 mo 1969 r.

ITo naunbiM HaGMaw0AeHuH, JenpecCHOHHAS Nhe30METPHYECKAass HOBEpPX-
HOCTb B CPEelHe30UEHOBOM TFOPH3OHTE B Pe3yJbTare NPOU3BOACTBEHHOrO BO-
IONOHHXKEHHsi 1 PalboThl BOA03a0OPOB AJS XO3TUCTBEHHO-MUTBEBHIX HYK]
KPVYIHBIX HaceJeHHBX NYHKTOB paclpocTpaHusiach B KoHue 1967 r. ma mio-
uaiu 0K0.10 4 THIC. KM%, B 30He BAHAHUA [PEHAKHONl CHCTEMB IIAaXTh
1 3)KPK oxasanuch Bofosa6ophl I. MesutonoJisi, nocenxos JIHenpopynaHoro,
MuxailoBKH U JPYTHX, GoJlee MeJKHUX HaCeJeHHbIX OYHKTOB.

BoaonoHn:KalOUWHUMHU CKBa)KMHAMH JpPeHaXKHOW cucteMu 3a 1967 r. or-
Kauado 32 MJan. M3 Boab, a 3a 11 mecsineB 1968 r— 24 man. m3. Bcero
¢ Hayana OCyWIMTeJbHBIX paloT — 3a IUeCTHJETHHH nepHoj ¢ Hos6ps
1962 r. no Hos6pb 1968 r. 3meck oTKayano 133 MJH. M3 BOABL.

Ha xonue 1967 r. o6uiast cpedaHeyacoBas NpOH3BOAUTENBHOCTh BOJOHO-
HHXKAIOLIMX CKBaXKMH cocTaBHsa 3,7 Thic. M3/uac. [To ocywaeMHM rOpH30H-
TaM 3TOT BOL03a60Op pacnpeAesaica CAeRyIOMWHUM o06pasoM:

1) cpeaHesoUeHoBhl BOJOHOCHBIA TOPU3OHT — 2,7 Thic. M3/yac; 2) pya-
HO-KpHcTaanuyeckuil U MesJoBOH BOAOHOCHBle TopusodTh — 1,0 ThiC, M3/uac,

Crenyer 3aMeTHTh, uT0 BOJA03a0Op H3 CPENHEI0NEHOBOIO BOLAOHOCHOIO
ropusonTa ¢ HostGpsi 1966 r. mocrenenHo yMmenbliajcs ¢ 3,4 a0 2,7 THC.
m3/uac K gexabpro 1967 r. u 1o 2,3 thi.c M*/4ac K HosGpio 1968 r.
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BpifiBJieHHble HHXKEeHEePHO-TeOJIOTHYECKHEe H THIPOXHMHYECKHE H3MeHe-
HHA B mpouecce paGoTbi ApeHaxka. SIBneHHe ocenaHusi 3eMHOH MOBEPXHOCTH
3a cyer OCYIIEHUsI W MOHMXKEHHUsT JAaB/MEeHHs BOJAB B MJACTaX H3BECTHO Kak
B OTEYECTBEHHOH, TaK U B 3apyOeXKHOH NpaKTHKe.

ITo Babmonenusm BHMMU, BenuunHa ocenanusi 3eMHOH MOBEPXHOCTH
Ha WAXTHOM NoJie mo coctosiHuio Ha 13/X 1967 r. B pesysnbrate CHATHS Ha-
HOpa HOJA3eMHBIX BoJ AocTuria 1600 MM. LlenTp Myabiabi ocemaHus coBOa-
Aaer ¢ rAyOMHHON 4ACTBIO JENMPECCHH B CPEJHEI0I€HOBOM BOJOHOCHOM IO-
pH30HTE,

21 feeelz F-—15 [0 J4

Puc 27. Tlaan H30aHau# ocenaHus 3evHoll MOBepXHCCIH Ha mWaxTHOM node M 1 3)XKPK (mo cocyos—
uHo na 13/X 1967 r.).
1 — H30HHMN OvedaHHA, WM 2 — JIWHHH KOHTPOJAGHBIX peNepOB Ha(TORaTeNbHON CTaHIHH, J — KOH-
TYp PacnojioxKeHHs APEeHaKHBIX CKRAXKHH, 4 -— IIaXTHbIE CTBOJBI

IMnan pacopeneienust BeUYHHBE OCETaHUS] 36MHOU HOBEPXHOCTH B H30-
JAUHHSX B IIpeedax WaxTHOro moJsl NoKasaH Ha puc. 27.

Hncturyrom BHIVIMM ycraHoBJeHO, YTO OLIyTHMOE OCeJaHHe TOPHBIX
nopox HaGmOfaercss NPU AOCTHXKEHHH NOHUMKEHHs YPOBHs BOJABI B HUX Ha
60 M u 6osnee. CKOpocTh ocenaHus 3eMHOH moBepxHocTH B 1966 r. koneGa-
Jaack or 3,4 no 32,2 mMm/uac. Ona 3aBHCHT OT MHTEHCHBHOCTH BOHOMOHUIKe-
HUSI.

YCTaHOBJIEHO, YTO C HACTYNJEHHEM CTaOUIU3amui TOJOKEeHUs TUHAMH-
YeCKUX }POBHell Ha IIAXTHOM MoJe OCeJanHe TOBEPXHOCTH 3eMJH 3aMeTHO
3aTyxaer

SIBseHle YIIOTHEHHsI TOPHBIX NOPOA NOJA B/HSHHEM OCYUIEHHUS IIaxT-
HOTO MOJSI W OCelaHus NOBEPXHOCTH 3eMyH ObIo orMeueno B 1964 r [le-
dopManuy, CBsI3aHHHE ¢ NOSBJEHUEM [AONOJHHTEIbHBIX HanpsiKeHHH B rop-
HBIX NOpoAax, orMeveHsl B 1965 r., Korga oO6GHapYXH/IOCh HCKPUB/IEHUE
IEHTPAJIbHON I'PYNIE LWAaXTHHX CTBOJOB W HapylleHHe MOCTOSIHHON HA Kpe-
nyu. XapakTep HapyleHHs KpeNH CBHJAETeNbCTBYeT O BO3ZEHCIBHU Ha Hee
BEPTHKA/bHO HANPaBJEHHbIX CHJI, NPUBOASIHX K Pa3pyIIeHHIO TIOOUHIOB H
B6eTOHHBIX 3/1€MEeHTOB KpemH.
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Topnsonranpsbie nedopManuu 10 HACTOSIIIEro BPEMeHH H3yyeHbl C1abo.
H3BectHo, uto UeHTpaJbHas IPynna CTBOI0B Ha ray6uHe 400—450 M, rae
OTCYTCTBYeT fIBJIeHHe BePTHKaJbHOro CABHra NOPOJ, CMECTHIAch MO ropHu-
3onry Ha 180—200 mm.

ITpoucxonsinee ypesiuenue HaKJOHAa IHEBHOH MOBEpPXHOCTH B palioHe
HeHTpaJbHoil rpynnel crBoios ¢ 0,6-10-3 B 1965 r. xo 1,0-10-% B 1966 r.
YKa3biBaeT Ha NPONOIKAIOWHACT NpoLecC MCKPHBJAGHHUS IIAXTHBIX CTBOJOB
B CTOPOHY LleHTpa MYJAbAH OCeNaHHs IOBEPXHOCTH 3eMJIH.

B ecrecTBeHHBIX YCNOBHSIX NoaseMHHe Boabl IOxHo-Derdosepckoro Me-
CTOPOXKJEHysl XapaKTepH3YIOTCs CJACIYIOIIHM XHMHYECKHM COCTABOM:

1. Bozawl BepxHeil rpynnbl BOJOHOCHBEIX TOPH3OHTOB HMEIOT rHiapokap6o-
HAaTHO-CYAb(aTHO-MATHHEBHH cOCTaB ¢ cyXHMm ocratkoMm 1,0—1,1 r/n ¥ xect-
Koctbio Jo 10 Mr-ske.

2. Boxm HHXHel rpydlibi BOJOHOCHBIX TOPU30HTOB {CPedHE30LeHOBLIA
H MeNoBOf) OTAHYAIOTCH XJAOPHAHO-THAPOKAap6OHATHO-HATPHEBBIM COCTAaBOM,
MsrKHe, caabole oudbe ¢ cyxum ocratkom 0,6—0,9 r/a.

3. Boapl pynHO-KpHCTANNHYECKOrO0 BOJOHOCHOIO IOPH3OHTA, 3ajerai-
wue Ha ray6uHax po 450 M, HO B 30He AKTHBHOTO BomooOMeHa, HMEIOT CO-
JeBo# CocTas, aHaNormyHHI OyYakKCKUM BOJZAM C MHUHepa.Ju3anued ot 1,2
no 1,7 r/a.

4. Boapl pyaHO-KPHCTATJIHUECKOrO0 BOJOHOCHOTO TOPH30HTA, OPHYpOYeH-
HOTO K 30He co Cna0biM BOZOOOMEHOM, HMEIOT XJOPUIHO-HATPUEBHI COCTaB
¢ MUHepaJHusanueil Ha raybunax 450—550 m — 3—5 r/a; na ray6une 650 M
10—15 r/a; #a raybune 750 m 30—35 r/a ¥ Ha ray6ude 830 m 48 r/a.

CpeaHes0LeHOBHII U PVAHO-KPHCTANANYECKHH BOXOHOCHBIE T'OPU30HTHI
TuIpaB/jHYecKy B3aHMOCBA3aHH, T. €. NPEACTABJAIOT eAHHBIH TUApaBJHYe-
cKkuil kKoMmnsaekc. [losToMy B Hpolecce APEeHUPOBAaHUS IIAXTHOTO HOJAS HPO-
HCXOIHT CMelIHBaHHE BOA ITHX TOPHU30HTOB.

B BOMONOHMKAIOMMX CKBA*KHHAX, PACHOJOMKEHHBIX BHYTPH JpeHaKHOH
YCTAaHOBKH W MO ee KOHTYDY, 3a nepuox ¢ 1964 no 1966 r. npousoulno yse-
JAuyeHHe obmieii MHHepaJH3auuu Boxael oT 1,0 mo 3,0 r/m Opn coxXpaHeHHH
NepBOHAUAIBHOIO COJEBOr0 COCTABA.

ConeBoii CocTaB IIAXTHBIX BOJA, B3dThlX M3 ropusonta 400 m crpos-
mefics MaxTbl, aHAJOTHYEH BOJaM CpelHEe30LeHOBOr0 IopH30HTa, T. €. XJOo-
PUIHO-THAPOKaPOOHATHO-HATPUEBHI ¢ MHHepasausauuei 1,1—1,6 r/a.

o navana BoNONOHHKEHHST HAa LIAXTHOM HoJe, T. e. IPH ecTeCTBeH-
HOM peXume, BOIbl CPeJIHE30LeHOBOT0 W PYAHO-KPUCTANJHYecKoTo BOLOHOC
HOTQ FOPH3IOHTOB HMEJH HeHTpaibHYIO HJAH CAabome/loyHyI0 peaknuH.

B npouecce npousBoACTBEHHOTO BoJonoHHxxKenHs (1964—1967 rr.) pe-
aKI¥si BoAbl M3 ILEJOYHOH NpeBpaTujack B caabokucayio, T. e. pH ymeHb-
mujaock ¢ 8,0 no 6,4.

Tporuo3nble coo0paxeHHsl O pajbHelilleM H3IMeHEHHH HAPOreoJorHye-
cKoit 06cTaHOBKH B paiione. [lenpeccHOHHAass INbe3oMeTpuuecKas HOBepX-
HOCTb B CPeJHE30LCHOBOM BOJLOHOCHOM TOPH3OHTe yxke B 1968 r. pacnpoct-
“paHujace pa Oosbliuoil TeppHTopuu. [locaexcrBust 3Toro npouecca HayuH-
HAIOT CKa3blBaThCsd HA YMEHbUIEHHH IKCNJyaTanHOHHHX 3anacoB Bomo3abop-
HBIX y3J0B ¥ BoOOme HAa YMEHbUIEHHH DerHoHadbHbIX 9KCOAyaTaLHOHHBIX
3aMacoB NOA3eMHBIX BOJ.

B naunblx ycjaoBHsx norpeboBasicsa oOGOCHOBAHHBIN NPOTHO3 H3MeHEHHSs
pexumMa HOJ3eMHbIX BOJ, BHNOJHEHHBIH B COOTBETCTBHH C NPOEKTOM OCylle-
HHs ropHoro MacchBa ma noje waxtel 1 3)KPK ¥ yuuthiBaomuii nepcnek-
THBH Pa3BUTHS BOAOCHAGKEHHUS 33 cyeT NOA3eMHHX BoJ. Takoil nporuos goa-
KeH [003BOJIUTh CBOEBPEMEHHO NPelyCMOTPeTh MepHl AJd YIOBJAETBOPEHHT X0-
39 CTBEHHO-INTHEBOI'0 BOAOCHAOXKEHN HAacedeHHBX NYHKTOB, CeNbCKOX035i-
CTBEHHBIX W NPOMBILIJIEHHBIX NPeANpHATHH, pacHoJoXKeHHBIX B 30HE ApPeHH-
pyolIero BAUSHHA OCYLIHTEAbHON CHCTEMH.
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Taxkoi#t npornos 6ol BulnosHeH B uxcriatyre BUOTEM B 1965—1966 rr.
NyTeM pelleHHs MJIaHOBLIX (QH/IbTPALHOHHBIX 3af4ad HA THAPABAHYECKOM HH-
TErpaTope ¥ aHAJOrORON MaTeMarTuyeckoli MarinHe YCM-1.

BapuaHTe pemenns miaHOBOM 3ajaul Mo CPeLHElOLEHOBOMY (6yuak-
CKOMY) BOZOHOCHOMY TODH3OHTY OHIH omnpejesieHbl ¢ yYeTOM NPOEKTHHIX
pelieHH# no ocymenuio noas waxte | 3KPK u HeoGxonumoctsio ycrano-
BHTb, KPOMe COBMECTHOrO, TaKxKe pasjielbHoe BRJHsHHE BONONOHHXEHHA H
KPYIHHX BoZ03a60POB HA PEXHM HAaHHOrO BOMLOHOCHOFO FOPH30HTA HJIs BHI-
fCHEHHS UX POJIH B HCCJeJyeMoM Ipolecce.
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Puc. 28. Cxemarnueckas KapTa MNPOrHO3mbiX H30AHHHA YpOBHA MOA3eM-
HBIX BOR cpefHesoueHoBoro (Gyuaxcxkoro) BOAOHOCHOrO TOPHIOHTA.

1 — BHAHOXHHCKHE BOA03a60p 2 — YabsgHOBCKIH Bomo3abop 3 — Hoso ®du-
JIHIMOBCKUR BogoszaCor, 4—-H30be3n W wW30rumcel Ha l/i 1476 r, i—To ke
na 1/1 1985 r.

MonennpoBannio noxseprauch apenaxusin y3ea Ne 1 3)KPK, Bomosa-
6opbl Hacejennnx NyukToB Mesnrononas, Tokmara, MoJouancka, Opexoso,
BacnibepkH, a takxke Muxaiiiosku, Hoso-®uaunnosks, YiabddoBky 1 Bun-
HOKHHO.

Henpeccusi, BO3HHKLIasg B CPEIHE30UEHOBOM BOLOHOCHOM TOPH30HTE
npu paGore apenaxuoro ysaa Ne 1 3)KPK u ocCHOBHHIX BON03aGOPHBHIA
y3710B, Yepe3 15—20 Jsier OXBaTUT MJIOHIAAbL OKOJO 14 THIC. KM?2, T e. MOYTH
BCIO Hccllepyemyro tepputopuio. IlonmxeHuss ypoBHell B camMofl rayGoKoH
yacTu genpeccuu nocturuyt 200 M (puc. 28).

OcHnoBHast poas B cpaGoTKe YPOBHEH MOA3EMHBIX BOJX TMPHHAIJIEKHUT
B3auMoZetcTRylouM ¢ 1965 r. npenaxHoir cicreMe mosa maxTte 1 3)KPK
H Bono3abopy r. Mesnnronosna. O6Iune CHHA€eHUS HAOPOB HA JIMHHH HX BO-
Zopasnesa coctaBisiiin: Ha 1/1 1966 r. onhos0 5 M HHXe CTaTHYeCKOro, Ha
1/1 1967 r.— nopsaaka 7 M, na 1/I 1968 r.— nouru 15 M. OXHoaemoe MNOHH-
*Kenne ua 1/I 1973 r. 6yner 65 M, wa 1/I 1976 r.— 85 M. HurencusHocTb
cpaboTKi YPOBHsi HON3eMHEIX BOI 3HAUHieJbHO YBEJHYUBAETCI ¢ MOMeH1a
BCrymilenus B pa6ory Hoso-®uaunnosckoro Boiosaboproro ysna B mampas-
JeHHU Ha ceBep, 3amal U BOCTUK OT moJs maxtel 1 3P KK nounxenune nbe-
30MeTPHYECKOH MOBEPNHOCTH 3HAUHTENBHO MeHFIIe, 4YeM B 10ro-BOCTOYHUH
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YacTH HccaexRyeMoll 00JacTH, HeCMOTPS Ha TO, YTO HAa BOCTOK M CeBePO-BO-
crox ot maxTu 1 3)KPK pacnosoxensl BogosaGopsl Muxaiosku, Toxma-
ka, MoJsodaHcka, Bacunbesku 1 OpexoBo,

Hceneposanusa noxasanu, YTo BJAHSAHHe ocymeHHS nous waxrs 1 3)KPK
Ha JMHAMHYECKHe yPOBHHM BoJo3aGopa r. MeauronoJid npakTHYecKH Haua-
JOoch ckasmBartbes ¢ 1968 r. JonoanurenpHoe moHUMKeHHe HAMOPOB 3a cuer
B3aUMOJEHCTBUSA ¢ JApeHaxHoH cHcTeMoli noasa miaxtel 1 3)KPK, a rakxe
Bofio3abopamu BupHoxkuno u YiabsHOBKHM Ha 1/I 1968 r. cocraBuio 4 M, Ha
1/1 1969 r.— 10 ™, na 1/I 1973 r, cocrasut 11 M, a Ha 1/ 1976 r.— 12 M.
C 1976 r. gomKeH BCcTynuTh B fieficTBHe Hopo-®HJIHNNOBCKH BoZo3abop
¢ pacxogom 20 000 m3/cyTku.

Kpome Toro, 6bi1a npoanasu3upoBaHa oGecneYeHHOCTh 3KCILTyaTallHoH-
HbIMH 3anacaMH TMOJ3€MHBIX BOJ C Y4Y€TOM MEpClIeKTHB pa3BHTHS BO Bpe-
Menn BoposaGopos Meauronoas, Hoso-®uaunmosku, ToxMaka, Mosouan-
cka, Muxaiinosku, Bugnoxkuno, Ynpsauosku, BacuabeBkn 1 OpexoBo H B pe-
3yJbTaTe NoJydeHa 3aBHCHMOCTb MeXJy CyMMapHOH IPOH3BOJAHTE/]bHOCTHIO
KaXJIoro BoJo3abopa H BEJHYHHOH TNOHUKeHHS AHHAMHUYECKOTO YPOBHsS BO
BpeMeHH.

EctecTBeHHBIE pecypchl H NPHUMEpPHH 6GanaHc NMOZ3eMHBIX BOX CpDeIHe-
J01EHOBOTO BOZOHOCHOTO FOPH3OHTA HA WccsieAyeMol TEPpPHTOPHMM B NEpUOR
¢ 1962 no 1975 r. npeacraBdeds B Taba. 6. M3 raGauipl BUAHO, YTO OCHOB-

Tabaunma 6
BanaHc noa3eMHBIX BOJ CPegHEIO0LEHOBOro BOAOHOCHOTO TOPH30HTA

Tlutanue, M3/CyTKH Bonoot6op, M3/cyTku
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1962—1965 | 245000 3500 — 1000 {249500 36000| 24 000{ 60000 24
1966—1968 | 245000{ 23500 — 3000 {251 500/ 133200/ 36 000 | 169 200} 64
1969 245000 3500 200 10000 | 258700 52800( 63000 |115800{ 46
1970—1975 [ 245000 3500 2400 20000 |270900{ 28 300/ 68 000} 96300] 35

HYI0 poiib B BojooT6ope mo 1970 r. urpaer maxTHbI BOJNOOTJHB, a 3aTeM
N0 Mepe NpuO/JHXKeHHS K cTabHIH3alHMH BOXOMPUTOKOB — BOAOCHAOXKeHHe.

BbIBO bl

OKcnayaranMs MeCTOPOXKAEHHA TBEPABIX MOJIE3HBIX HCKONMAEMHEIX Hepel-
KO BHI3HIBAET 3HAUHTeJbHbIE HAPYIUIEHHd ecTecTBEeHHBIX THAPOreoJorHYecKHX
YCI0BHI paifioHa pa3paboToK.

ITpn stoM B pesysbTare BOAOOTJIHBA H3 TOPHBIX BHPAGOTOK H PaGoThl
ApeHaXHbIX CHCTeM B pPaloHe KPYNHHIX MeCTOPOXJACHHA NPOHCXOAMT Peruo-
Ha/bHOE CHHMIXKEHHe YPOBHel MOA3eMHHX BOJM, a TAKXKe CHHXKEHHE HANoOpOB
IKCIJIYaTHPYEMbIX BOJOHOCHBIX TOPH3OHTOB. B TakHX ycJaOBHSAX OOBIUYHO me-
penieTaloTcs BOIPOCH BOAOOT/HBA M3 TFOPHEIX BHIPAGOTOK H BOAOCHaGXKe-
HHA 3a cYeT NOA3EMHHX BOJ, YTO BeAEeT K HeoGXOXMMOCTH COBMECTHOTro HX
PacCMOTDEHHSI.

Cpemy NpOMECCOB, OTPHLUATENBHO CKA3HIBAIOUIHXCA HA NPHPOAHON 06-
CTAaHOBKE, B CBA3H ¢ KPYNHbBIM OTGOPOM MOA3E€MHBIX BOJA Ha MECTOPOXKHe-
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HHAX CJEAyeT Ha3BaTh: HCTOILEHHE 3aMacoB INPEcHBIX NMOJ3eMHHX BOJ; 3a-
rpsi3HeHHe MOJA3E€MHHIX H NOBEPXHOCTHHX BOJ, 00e3BOKHBaHHE NOYBO-TDYH-
TOB H COOTBETCTBYMOIi€e CHHXKEHHe YPOXaHHOCTH CeJbCKOXO3AHCTBEHHHIX
KyJabTyp. KpoMe TOrO, ClleAyeT OTMETHTb OceflaHHe MOBEPXHOCTH 3€MJH B pe-
3yJabTaTe INIyGOKOro BOAOMOHMXKEHHS, a B KapPCTOBHX pafioHaX HHTeHCHGH-
Kanuio cyQpGho3HOHHO-KapPCTOBHX INPOLECCOB, KOTOpas B CBOIO OYepeAb CIIO-
co6CcTByeT YBEIHYEHHIO MOIVIOMEHHS PEYHHX BOA H BO3PACTaHHIO BOXONPHTO-
KOB B FOpHBIE BHIpaGOTKH.

Oco6oe Mecto 3aHHMalOT SBJEHHA AedopMalMH AHEBHOH MOBEPXHOCTH
IPH Noj3eMHOH pa3paboTKe MeCTOPOXKAEHHH, a TakXKe CO3faHHe KPYNHHIX
BHIEMOK IIPHM OTKPHITHIX pa3paborkaxXx. DTo BeJeT K HOTEPe 3HAUHTEABHHX
nJaoianell, padee NPHIOAHHIX HJIST CeJAbCKOXO3SAHCTBEHHOro H APyroro Hc-
[0JIb30BAHHA.

Boabiine naMenednsi MPHPOAHHX YCIOBHH CBS3aHBl CO cOPOCOM OTXOZOB
ropHo-oGoraTHTe/IbHEIX KOMOHHATOB, OOHLIYHO cOOpyXaeMbix BOIM3H Kpymn-
HEIX MECTODOXIEHHH MoJe3HHX HCKONaeMbIX. 3[ech CO3AAKOTCA XBOCTOXpa-
HHJIHILA, 3aHHMaloliHe NecATKH KBaAPaTHHX KHJIOMETPOB H CONPOBOXKJAAI0-
mHecss GoJILLIMMH MOTEPSIMH BOAB HAa (GUIBTPALHIO B TPYHT. DTO BeXer He
TOJIBKO K 3aTPs3HEHHI0 (10J3€MHBIX H NOBEPXHOCTHHIX BOX, HO H K rH6eJIH 3Ha-
YUTeALHLIX MJOUIaAell, MPeACTABJAAIIINX HAPOAHOXO3AHCTBEHHBIA HHTEpeC.

Pasputne Gosblioro KOMILJIEKCAa TNpPOIECOB, OTPHIATEJBHO CKa3blBAKo-
IHXCH Ha NPHPOAHLIX YCJIOBHSX B PeruoHaJbHOM I1aHe NPH paspaboTke
KPYIHHIX MECTOPOXKAEHHH MOJE3HhX HCKOMaeMbIX, BeAeT K HeoG6XOXHMOCTH:
a) yCHJeHHSl THAPOre0JOTHYECKHX H HHXKeHePHO-reoJOrHYecKHx HabJ oA eHnH
B 30Hax BJIMAHHs pa3paboToK; 6) COBEPHIEHCTBOBAHHSA THAPOreoJOTHYECKHX
NPOTHO30B H B TIEPBYIO OUepellb KauecTBa LIAXTHLIX BOZ; B) pa3paboTke Mme-
POTPHATHH IO HCKAIOYEHHIO HJIH CYLIECTBEHHOMY YMEHBIIEHHIO BPEAHOrO BO3-
JeHCTBHS 3KCIVIyaTallud MECTOPOXKAeHHH Ha NMPHPOAHHIE YCJOBHA.

AHanH3 TrHAPOreoJOrH4ecKHX YCJOBHH MeCTOPDOXKIEHHH TBepALIX To-
JIe3HBIX HCKONaeMHX, QOPMHPYIOIIHXCSA TOA BJHSHHEM KPYMHOro BOZOOTJIH-
Ba, TMO3BOJIHI BHIAEAHTh pasjHuHEE THINOBHlE CXeMH B 3aBHCHMOCTH OT Xa-
paKTepa CBA3H BOXOHOCHLIX FOPH30HTOB, OOCBOAHAIOIHX MECTOPOXKIEHHe,
¢ atMoc(pepHEIMH 0CaZKaMU U PeYHOH ceThbIo.

Ha npumepe psiza MecTOpoXaeHHii XapaKTepU3YIOUHX ONpedeseHHble
THIB THAPOreoJOrHuecKHXx YCJAOBHH, MOKa3aHO BJAWAHHe oTPabOTKH TBep-
IBIX MMOJIe3HbIX MCKONMAaeMblX HAa H3MEHEHHe £CTeCTBEHHOH MpHpoJHO# o6cra-
HOBKH. DTH NpPHMEPH ABJAAIOTCH HJJIIOCTPAl#eil K 0XapaKrepH30BaHHHM BHI-
e npoIeccaM, ColnpoBOKAAIOIINM BOJOTIOHHKEHNE HAa MEeCTOPOXKAEHHAX IIO-
JIE3HBIX UCKOMAaeMLIX.

IMpusenennsie mpuMepsl XapaKTEPH3yIOT PasHOOOPa3ubie MPHPORHbIE YC-
qgoBHust teppuropun CCCP ¥ onHcaHHue siBJAeHHS MOTYT COOTBeTCTBOBATH
Pa3JIMYHBIM THIIAM THAPOTEOJIOTHYECKHX YCJOBHH.



T'aaea 1V
BJAUSAHUE BOIAOXPAHUJIINIL

KPATKASl XAPAKTEPUCTUKA NPOUECCOB,
PA3BHUBAIOUIMXCA B NMPHPOLE B CBA3H
CO CTPOUTEJBCTBOM BOJOXPAHHJIHIL

HapozHoxo3sa/icTBeHHOE 3HAUEHHE BOXOX PAHHJIMIL OFPOMHO, HO OXHOBpe-
MEHHO HX CO3JaHHe BH3bIBAeT 3HAUMTEJIbHbIE W3MEHEHHSA B NPHUPOAE MpHJe-
ramlliuX TeppUTOPHUH.

K TakuMm fBJEHHAM B NEPBYIO OoUepelb CJeLYyeT OTHECTH 3ATONJIeHHE Or-
POMHBIX TeppUTOPHil. 3aTOMJIEHHIO 4acTo MOXBEPraloTcs IeHHHIE CeJIbLCKO-
X03HCTBEHHLIE 3€MJIH, Jeca, MPOMHIUIJIEHHLIE MPEANPHATHS, HAaCeJeHHHIE
NYHKTHI, MECTOPOXKAEHHS TOJIE3HHIX MHCKOMAeMblX H JpyrHe OGBeKTH,
BaXKHHE B HAapOXHOX03sfcTBeHHOM oTHomeHHH. HawuGosabmme wMacmrabu
3aronsienns HaGaOXaOTCS NMPH CO3XAHWH BOXOXPAHHJHMIL HAa pPaBHHHHLIX
pekax,

OTpunare/bHEIM ABJAETCA TAaKXe W [POIECC 3aHJICHHS BOXOXPAHHJIHLI,
KOTOpoe HaHO6oJiee MHTEHCHBHO NPOHCXOXHT HA TOPHBIX BOXOXPAHHJHINAX.
3ausneHne BOLOXPAHHJHIL HA PaBHHHHHIX peKax MPOHCXOAHT MelJIeHHee, HO
U 3nech Osaronaps abpasun GeperoB B BOJOXPAHHJIKILA MOCTYNAlOT 3HAYH-
TeJbHbIE MAacCH NePeMHITHX GeperoBbix mopoX. Takum o6pasoM H NpOHCXO-
IMT 3HAYHTeJbHOE NepepacnpeleseHHe 3eMIAHbIX Macc.

BoxoxpaHHJHILA OKA3LIBAIOT TaKXKe BJHSIHHE HA H3MEHEHHE MECTHHIX
METEOPOJIOTHUECKHX YCJAOBHHA (yBeJHYeHHE BJAaMHOCTH BO3AYXa U CKOPOCTH
BETPOB, CHHXXEHHE KOHTPACTHOCTH XOZa TEeMIepaTypH BO3AyXa W T. A.). DTH
H3MeHeHHs OKa3bLIBAIOT BJIMSHHE Ha PACCTOSHHH HECKOJLKHX COTEH METPOB,
4 Ha OTKPHITHIX MJOCKHX Geperax — Xo ABYX-NATH KuioMerpoB. Illupuua
30HHI BJHAHHA IJIsi Kaxnoro 0epera 3aBUCHT OT PO3Hl BETPOB AaHHOro pafio-
Ha. Ilpu co3zanum BoXOXpaHW/HIIA MeHseTcd THIPOJOTHUECKHA pexHM
pekn B HHXHeM Obede muoTHHH. PasHooGpasHo BO3ZeHACTBHE BOXOXpaHHU-
JIMIL, HA PAaCTHTEJbHOCTH H XHBOTHHIH MHP KaK caMoOro BOLOEMa, TaK H OK-
pyXarlleH TepPUTOPHH.

Co3nanne BOXOXPAHWJIMIL BHI3LIBAET TAKKE CYILECTBEHHEIE H3MeHEHMs
rUPOreo/IOrH4ecKHX YCJOBHH NPHJEraioliHX TEPPUTOPHH H 0oOycioBJHBaET
BO3HHKHOBEHHE WJIH AKTHBH3ALWIO (PH3UKO-TEOJIOTHUECKHX (HIAH HHXKeHEPHO-
reoJIOTHYECKHX, €CAH yYHTHBATbL HX HCKyCCTBEHHOE NPOHCXOXKAEHHE) Ipo-
neccoB Ha Geperax BojoXpaHujuina. PaccMOTpeHHIO HMEHHO 3THX H3MeHe-
HHH H NpOLECcCOB MoCBALIEHA HacToAIas rJasa.

BosneficTBre BOZQXPaHHJNIN Ha THAPOTEOJOTHYECKHE YCJOBHA mNobepe-
KHA BecbMa Pa3JIMuHO Kak Mo MacuiraGaM, Tak W [0 HANPABJEHHIO MJH Xa-
PaKTepy BO3HHKAIOUIHX H3MEHEeHHH.

[To cBoeMy Macmraly M3MeHeHHSI FHIPOTEOJOrHYECKHX YCJIOBHH MOryT
KBaJHU(PUIHPOBATLCA KaK:

1) JoKaJbHBIE, KOTAA OHHM NMPOHUCXOAAT JIMLUIL Ha HeGOJNBIIMX yyacTKax;

2) peruoHaJIbHO-JIMHEHHbIE, €C/IH OHH TPOCJEXHBAKOTCA Ha OGoJbIIHX
pacCToSHHAX, HO JIMLIb B Y3Ko# npH6pexHOi noJsoce;

3) perHoHaJIbHO-IVIOMIAXHbIE, KOTAa HW3MEHEHHS 3aTpParuBaloT GoJbliHe
101 AR H.
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HHrorzia coslanne BONOXPAHHJHILA MOXKET NPHBECTH K BO3SHHKHOBEHHIO
HOBHIX BOJOHOCHHIX TOPDH30HTOB B TOJIIaX NOpox, Npexpne ObIBIIMX CYXHMH,
HO B GOJIBLIMHCTBe CJAydYaep BO3JeHCTBHE BOJAOXPAHM/IHINA CKa3HBaercs Ha
yKe CylIecTBYIOIIHX BOAOHOCHBIX ropH3oHTax. IIpH 3TOM MOXKeT H3MEHHThCH
oblllee HanpaBJeHHe NBHXKEHHA MOJ3EMHBIX BOJ HJIH NPOH3ONTH TOJBKO MO-
BhILIEHHe WX YPOBHEH, CONPOBOXKAAlolieecs TEeMH HWIM HHRIMH H3MeHEHHAMH
ux pexuma. llepBoe o6uuHo 06yc/oBAnBaer GWJILTPALHIO W3 BOAOXpaHH-
JIMIIla, BTOpOe, BLipaxamuieecd B NOZNOPE NOA3EMHHX BOJ, B olpeieleHHbX
YCAOBHAX BhHI3bIBaeT NOATONJIEHHE, a HHOrna 3abojJauyHBaHHe MECTHOCTH.
C duaprpanuell u3 BOXOXPAHUJIKIA H NOANOPOM HNOA3EMHHIX BOJX YacTo CBsl-
3aHO H3MeHeHHe XMMHUECKOro COCTaBa NOX3EMHHIX BOJ, XapakTep u caM Me-
XaHH3M KOTODHIX MOryT OHTb Da3J/IM4HH, a TaKXe H H3MeHeHHe TeMIeparty-
pPH IOA3EMHLIX BOJ. .

K OCHOBHHIM HHXKEHEPHO-reoJIOrH4ecKHM fABJICHHAM, BO3HHKAIOIHM [0
6eperaM BOLOXPaHUJHIN, OTHOCATCA nepepaboTka 6eperoBhIX CKJAOHOB, aKTH-
BH3aNH4 ONOJN3HEH, IPOCaAKH B J&ccaX W JECCOBHAHBIX NMOPOLAX,

OTH aBNeHHs BHI3LIBAIOTCA KaK HENOCPENCTBEHHBIM BO3ACHCTBHEM BOJO-
XpaHuJaHla (BoaHoBasf aGpasus, NOIMbIB TeUeHHSIMH), TaK H NMOANOPOM NOX-
3eMHHIX BOZ.

PuabTpauus U3 BoAOXpaHuaumla. HanonHeHne BONOXpaHHJHILA COMPO-
BOXKJaercsi npocaydiBaHHeM BOxbl B ero 6epera, eclH CTpPOe€HHE MOCAENHHX
3TOMy He IpenaTcTByeT. BosHHKaIOT QUALTpALHOHHHE NOTEPH W3 BONOXpa-
HHJIMIA, KOTOPHle MOTyT GHITh BPEMEHHHMH (X0 HacbllleHHA nopoj B 6epe-
rax W YCTAHOBJIEHHs TOA3EMHOro CTOKa K BOXOXDAHHJHINY) HJAH THOCTOAH-
HbIMH, Jlua nocTosnHO#l (QHABTpPAnHH H3 BOKOXPAHHIHINA HEOOXOLHMH OI-
pellesieHHEle oporpadHuecKkHe, reosorHuieckve H THIPOreoJOrHyecKHe ycao-
BHE, 0 yeM OyJeT CKaszaHO HHUKe.

Moxnop nom3eMHHX BOA M MNOATONJEHHEe TeppHTOPHH. IloBbieHue
YPOBHA DEK IPH COOPYXKEHHH BOMOXPAHHUJIHUIL BH3LIBAET NOANOP NOX3EMHHIX
BOJI, F'HJPaBJIHUECKH CBS3aHHBIX C pexoil. PopMHpOBaHHE NOANOPHOIO YPOB-
HSI [PYHTOBHIX BOJl KPYIHBIX BOJOXPAHHIHNIL 10 NPEAEJBLHOTO YPOBHH, IO AAH-
HEIM [HApONpoeKTa M THAPOreOJOrHYECKHX CTAHIHMHA, B MeCYaHBIX, XOPOIIO
NPOHHIAEMBIX TIOPORAX, IPOHCXONHUT B TeueHHe nepBhix 7—i0 Jer axcnaya-
TANHH BOAOXpAHMIHIIA. B cymecuaHHX H CYrJIMHHCTHIX OTJOXEHHAX (QOpMH-
poBaHHe MpeAeabHOro MOANOPHOIO YPOBHS IPYHTOBHIX BOJ IPOHCXOIHT B Te-
Yenue 6ojiee NIHTEIbHOTO NepHOAA.

Tlocne okonuarenbnoro GoOpMHpoBaHHs 3epKaia TPYHTOBHIX BOJX BHIIE-
JseTcq NPHBOLOXPAHWU/INIIHAS 30HA, I'leé PEXXKHM TDYHTOBBIX BOJ 3aBHCHT OT
BEJHYHHH KOJeGaHuil ypoBHs Boxoxpauunumia. CiaencrsneM nopnopa rpyH-
TOBBIX BOJ fABAsieTCa TNOATONJIEHHe NpHOpeXxHoW TeppuTopHH. Bechbma orpH-
HaTeJbLHHM fBJIEHHEM B TOM Cjyuae MOxKeT CIyXHTb NOATONJIEHHE HaCeseH-
HBIX IYHKTOB, IPOMBILIJIEHHHX NPENNpPHUATHH H CeJlbCKOXO3AHCTBEHHHIX Yro-
IHH.

K nopTonsisieMbIM CeJbCKOX03HCTBEHHEIM 3€MJAIAM OTHOCATCS TaKHe 3eM-
JIH, KOpHEOGHTAeMBbIi ClOH KOTOPBIX HCOHITHIBAET H3GBITOUHOE YBJAXKHEHHE,
Belyliee K 3a60/1aUMBAHHIO W 3aCOJIEHHIO H, BCJAENCTBHE 3TOI0 K PE3KOMY
YXYILIEHHI0O arPOHOMHYECKHX U JIECOPACTHTEILHBIX CBONCTB IOYB. 30HA MOA-
TONJIGHHsI olpeneasiercs rayOHHON 3aJjeraHHsa TPYHTOBBIX BOJ, COCTAaBJAIO-
mei 1,5 M. TocaencTBust noxTonnenust Hanbosiee oTpHLATEIbHE NIPH TAY6OH-
He 3ajieraHus rPYHTOBHIX BOj B Bereranuonuui nepuon ot 0,2 mo 0,7 M, tak
Kak HanpasJjeHuHe N04YBOOGPA30BATENbBHOr0 Ipolecca B TOM CJAydae MeHs-
ercsi B CTOpOHy 3a607aYHBaHHUA, a B aDHAHHEX 30HaX — 3aCOJEHHA.

H3MeneHHe MuHEPaIM3alMH H XMMHYECKOr0 COCTaBa MNOA3EMHBIX BOJ.
OTH sBMEHHS MOryT GHITh CAefCcTBHEM KaK GHILTpalHH H3 BOLOXPaHHIHMINA,
TaK ¥ NOANOpa NOx3eMHHEIX BoZ. OHU MOTYT BHIPA3HTLCA B yMEHbIUCHHHd HJIH
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YBEJIHYECHUH obureit MHHEpaJJAU3alUH NOA3EMHBIX BOA4 H H3MEHEHHH XHMHYE-
CKOro cocrasa.

Tlpu uabTpanuyn U3 BOMOXPAHHJHINA MOA3EMHBIE BOAH OGHIYHO OMpEC-
HAIOTCS ¥ HX MHHepanusalus yMmeHbmaercd. OmHako HHOrAa, HaoGOpOT, Ka-
YeCTBO BOJblI YXYAIIACTCH. 10 MPOHCXOIHUT B 30HE HEAOCTATOYHOI'O yBJAAK-
HEHHMs, KOrga NpH Mmoxmope rayGHHA 3aJjeraHus TPYHTOBBIX BOJ, COAEpKa-
mExes B ¢laGoNpPOHHUAEMBIX W 3acO/eHHBIX CYIMIHHKAX, YMeHbHIaeTcs MO
TAaKOH BEJHMYHHBI, PH KOTOPOH NPOHCXOXHT WX HcmapenHe. BpeMeHHoe, a
HHOTa M yCTOHUYHBOE MOBBIIIEHHE MHHEpa/NH3alHH TPYHTOBBIX BOX MOXKET
ObITh CBSI3aHO ¢ MX NOABEMOM B INpPEXIE CyXHe NMOPOIb! H BhIEIaYHBaHHEM
H3 TOCJIEHHX PacTBOPUMBIX coJiell. B omnpeneneHHnix ycioBuax (Ky#6nl-
IIEBCKOE BOJOXPAHM/IMIIE H Ap.) NMOXNOP, BH3bIBASA NMepepacnpejesieHHe Ha-
[OpOB B psifie B3aWMOCBS3aHHBIX BOLOHOCHBIX FOPH3OHTOB, MPHBOJHUT K CMe-
LIEHHIO TPaHuLl BePTHKAAbHBIX [HIPOTeOXHMHUECKHX 30H.

IepepaGorka GeperoBmix CKJIOHOB U AXKTHBH3ALMS OMOJA3HEBHX npoiuec-
coB. Bepera BogoxpaHuiui fABAAIOTCHE HauGojee HEYCTOHYHBBIMH THIIAMH
peabeda. Paspymenne u pa3surue GeperoBblX OTMenedl HayHHAeTCS C Mo-
MeHTa HanoJHeHWs BonoxXpaHunauul. OCHOBHOH CHJOH, paspylialoiies Gepe-
ra, sIBJSIOTCS BETPOBHIE BOJIHBl BOJOXPAHHJIKILA H ONOJN3HEBbIE MPOLECCH. Bhi-
COTA BOJIM IIpH LITOPMOBOM BEeTpe HAa KPYMHBIX BONOXPAHHJIHIIAX HOCTHIAeT
2—3 m.

CxopocTb M BeJHyHHA paspyliedds Oepera 3aBHCHT OT €ro TeOJIOTH-
9eCKOro CTPOEHHS, COCTaBa MOPOI, BHICOTEI H KPYTH3HH CKJIOHOB, YPOBEH-
HOTO W BETPOBOTO PEXHMa BOXOXDAHHJHIILA.

B pasnnuyHbIX ycja0BHAX NepepaboTKol 3aTparuBaeTcs pas3dHyHas Ipo-
TAXKEHHOCTb 6€PEeroBoi JIMHUH.

Paspymenue Geperos B nepahle rofinl AocTuraeT uHoraa 20—30 M. 3a
BpEMd CYIIECTBOBaHHA psijxa KPYNHHX BoxoxpaHuauuw, Bouxkckoro u Juen-
poBcKoro Kackaznos (10—15 jer) ype3s Bompl MecTaMH TPOABHHYJCA HA
100—200 M B ray6b cyluu.

[TepepaGorka Geperos BOLOXPaHH/MI, MPOUCXOASUIAA Ha GOJBLIOM
NpPOTAXKEHHH, 3aTParuBaeT IWIHPOKHE HHTEPECH HAPOXHOTO X03aiicTBa. 3xaech
pacnoJjiaralorcg M Clojga NepebasHpyloTcsd ¢ 3aTOMIEHHBIX U MOATOIEHHBIX
TEPPHTOPHI TOCEJKH, IPOMBILIJIEHHble NpPeANPUSATHSI, CPYHTOBBIE H JKeJjes-
HHE JOpOru U 1p.

ITpu coopyxeHHH KPYIHBIX BOLOXPaHHJIHUIY B FOPHBIX CEICMUUECKUX paii-
OHaX MOXET NPOH30ITH yCUJIeHHE CEHCMHYECKOH AKTHBHOCTH M BO3HHKHOBE-
HHe 3eMJerpsiceHuil, TIpuMepoM 3Toro ciayxar BoaoXpaHuauina: MoOHTHHap
(®panuus), Baiour (Mranua) u np.

AxrHBH3anMa npocagoyHuXx sBdeduil. TloBhilIeHHE YPOBHS TPYHTOBBIX
Bon H O6BOJHEHHE paHEe CyXHX NOPOX BhI3LIBaeT H3MEHEHHE HX (hH3HKO-Me-
XaHHYeCKHX CBOHCTB M HECyllle#l cmocoGHOCTH, YyTO NPHBOXHT K Pa3BHUTHIO
npocanouynbx sBiaenHui#t. OcoGeHHO 3HAYHUTENbHBIE TPOCAAKH HalbaooxanTCcd
B JIECCOBBIX M JIECCOBHAHBIX OTJIOXKEHHSIX. B pesyabrare npocagok Ha Ge-
PEroBBIX CKJOHAX NOSBJSIOTCS TPEUIHHB!, OPHEHTUPOBAHHBIE I1aPaJIEHbHO
6eperoBoil JIHHUH.

Haxogpsmuecss B 30He MPoCaxoyHbIX TPEUIHH COOPYXKEHHS HUCMBITHIBAIOT
3HayuTeJabHble JedopManuu, XapaKTepHeIMH NpH3HakaMH aedopMauuii fAB-
JAIOTCH BEDTHKaJAbHblE H HAKJIOHHBle TPEIIMHH, HHPHHOH OT HEeCcATHX AOJen
JI0 HECKOJIBKMX CaHTUMETPOB B CTEHaX, a TaKxKe BBIIHPaHHE CTeH, NEePEKOCh
U Nporu6aHHe NOTOJIOYHHIX NMEPEKPHITHH, NMyueHHe H KPynHHe 06BaJW LITY-
KaTypKH B KAMEHHBIX 31aHuSX. M3BecTHH clyyaH, KOoria 31aHHs, TONasne
B 30HY NpOCanouHOH TPEUIHHLI, pa3pyllainCh.

Ilpocanxu BO/IM3M BONOXPaHW/IHE[ ABJAAIOTCS HE OJNHOAKTOBLIMH, a Ile-
PUOMHYECKH HOBTOPSIOMIMMUCA IIPOLECCAMH, 3aTyXalIIUMH BO BpEMeHH.
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[Ipu o6pa3zoBaHHH MePBOA MPOCAAOYHON TPEUIWHE OTKOJOBIIHACSA GJOK Omy-
cKaJjca GoJsee HIH MeHee MOHOJHTHO. B mocaenyromeM HaGaiopaercsd Hepas-
HOMEpHO€ ONyCKaHHe OTHAEJNbHBIX YacTefi MaccHBa. HeomHokpaTHo orMeua-
JOCh ONyCKaHHe YacTH ABODPOB, yJAHIl. ['paHHIB TaKHX ONyCKaHHE MSATKO
oyepueHbl M BH3ya/JbHO MOYTH HeynoBHMHL. JlomoJHHTEeNbHBIE TNPOCAAKH
BOIM3H CYILECTBYIOIIMX TPelUHH YacTo NpHHocAT GoJbMIKHA Bpen, 4eM IepBO-
HayanpHasi TpellMHa. IIporHo3mpoBaTh XKe TOSBJEHHe HONOJHHTEJIBHBIX
Ipocafiok B HACTOsIIIee BpeMs He TNpeNCcTaBAsieTcsi BO3MOKHLEIM, TaK Kak cle-
nH(puKa pasBUTUA H MeXaHH3M [POCAaJOYHHX ABJCHHH B YCIOBHAX Moamopa
TPYHTOBBIX BOA A0 HACTOSILEro BPEMeHH BBIACHEHH HeJ0CTaTOYHO.

HCKYCCTBEHHBIE H MPHPOLHLIE ®AKTOPDI,
ONPEAEJAIOWHE BJHAHHE BOAOXPAHHJHUIL
HA THIAPOTEOJIOTHUECKHE
U HH)XXEHEPHO-TEOJIOTHYECKHE YCJIOBHA

Ckopoctb H MacmTaGpl H3MEHEHHH, TPOUCXOAAIIHX MO BAHSHHEM BOHO-
XDaHHWJHIL, 3aBHCAT KaK OT HCKYCCTBEHHBIX GakTOpPoB (pasMepH H peXHM
BOLOXPaHHAHINA, Pa3/UyHble MHKEHEDHLIe MEpONpUATHA H T. I.), TaK U OT
NPHPOJIHLIX YCIOBHH HAHHOH TEPPHTOPHH (KJAHMAT, penabed, reoJOrHuecKoe
CTPOEHHe, IHIPOreo]orHieckue ycaoBHA, (PH3HKO-TeoJorHYecKHe NPOLECCH
U ABJEHHA).

HckyccreeHHbie paxropel. OCHOBHBIM H3 HCKYyCCTBEHHHIX (PAKTOPOB, BHI-
SLIBAIOUINM NOXNOpP TMOA3EMHBIX BOJ H APYTHE THIPOreoJOrHYecKHe H HHXKe-
HepHO-reo/JIOrHyecKHe NPOLECCH, SBJSETCS MOBBIIIEHHE TOPH3OHTA peKH
BCJeNCTBHe BO3BeNeHUS NJOTHHH. Bricora moabsema BoAbl B DeKe NpH Npo-
YHMX paBHBIX YCJAOBHAX H ONpeAessfeT Mpexae BCero BLICOTY NMOANOpA NoA3eM-
HBIX Box. PexuMm ypoBHS BomoXpaHuauula (ruzporpad) B nepHoj HamoJHe-
HHS ¥ IpH RajbHeHiied ero 3KCIyaTalHH BJAMSET HAa CKOPOCTb NOBHLICHHS
VDOBHs TMOA3EMHBIX BOX H ONpeje/sieT HauOodee CYIECTBEeHHHEe €ro KoJae-
faHusi B yCAOBHsiX monmnopa. IToclenHui orpaxaer 3Talbl HaloJHEHHs BO-
IOXpaHM/IHILA, UHOTRA Tpojo/Kammerocsi 2—3 roga ¢ MOMeHTa NepeKpH-
THS pycJda H Jo JOCTUXKeHHs HOpMaJbHOro nomxnopHoro ropusonra (HIIT),
a A MOCAeNYIIIero BpeMeHH — IepHOoRHuYecKHe KojeGaHHs ypOBHH BOJO-
\paHWIHILA 3a CYeT ero cpaboTOK (HABUrallMOHHON M 3UMHeEH).

Ilo pasmepam Bce paBHuHHbIe Bomoxpanuauma CCCP C. C. Benapos
(1958) mpeasaraer pasxesuTb Ha CleyIOIHe IPYNbL:

[leppas rpynma — odenb Gousbimne. K HHM OTHOCATCS BOHOXpAaHH/MILA
¢ nJoilafabio 3eprana Gonee 1 Toic. KM

Bropas rpynna — BOnoXpaHMWJHINA TUAPABIHUECKHX 3JIEKTPOCTaHIHI,
Ha 60JIbUIWX H CpelHHX peKaX.

TpeTbs rpynma — BOAOXpAaHMIHINA HAa MaJblX peKax M Ha BPEMeHHBIX
BOZOTOKAX.

Hau6oabuiee Bausinue (perdoHanbHO-JHHEHHOE, a HHOrAA M perdoHab-
HO-IVIOLIaziHOe) Ha TFHApOreoJOorHyeckKHe YCJAOBHA OKa3biBAIOT BOJLOXpaHH-
JHUIa TMepBO# IpyNNbl, KOTOpHE cefyac yXe Co3laHH B BHAe KacKajga Bo-
JOXpaHWJUL] HA TaKUX pekax, kKak Bouara, Kama, Hduenp. Boabmue Bogpo-
XpaHWINIIA CO3MaHBl TaKKe W NMPOLONKAIOT co3ZaBatbecsi Ha IoHy, Kype,
Wprbime, O6H, Aurape, Coiprapbe H Apyrux KpynHeix pexax Coiosa.

Jas 6opuObl ¢ He6aaroNpHATHHMH ABJEHHAMH, BO3HHKAIOUIAMH npH
COOpPYXEHHH BONOXDAHUJIHUILI, NMPHMEHAETCH DAX 3aUIUTHHIX MEpONpHATHIH:
THAPOTEXHHYECKHE, arpojiecOMeNIHOpaTHBHEE, arpoTeXHHyeCKHe, OpraHHsa-
LIHOHHO-XO3AHCTBEHHBIE H Np.
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BriGop 3amuTHBIX MepONPHATHHA, WX TeXHHUYECKas U S5KOHOMHuecKas Ie-
JMecoo6pa3HOCTh 3aBHCAT OT HAPOIHOXO3SICTBEHHOTO 3HAYEHHS BOAOXPaHH-
JHIa H 3alidIiaeMux OODBEKTOB, a TaKKe OT NPHPORHEIX YCJAOBHH, OIpHJe-
raloIUX TepPUTODHH.

B Tex ciaydadx, Korga TOANOP FPYHTOBHIX BOJ NPHBOXHT K TOATONJe-
HHIO BaXHHX OOGbEKTOB WM BHI3bIBaeT HHble OTPHIlaTeJqbHHE TOCAEACTBHS,
O6HYHO npHGeralT K TeM HJAH HHBIM HCKYCCTBEHHHIM MepONpHATHAM,
peryJaHpYIOIMM BBICOTY NOANOPAa TPYHTOBBIX BOJA HJH BOBCE ero mnpe-
JOTBpamalomuM. DTH MePONpPHATHA MOTYT OHTh BecbMa pa3HOOGpa3HH,
HO OHM HampamjieHbl [7IaBHHIM 06pa3oM Ha COOpY»KeHHe pPasHoro pojpa jpe-
Haxef. Fs

IIpuponnbie ycaosusa. BansgHne NPHPOAHLIX YCJAOBHH TePPHTOPHH HA
pPa3BHTHE NMOANOPA NOX3eMHHIX BOJ W [PYrHX fIBJeHHH, cBA3aHHHX ¢ CO3fa-
HHeM BOJLOXPaHHJMIN, upe3BHYafHO pa3HooGpasHo.

B nepsyio ouepenb HeoOGXOAMMO YUHTHIBATH KJAHMMaTHUeCKHe YCJIOBHA,
B KOTOPHIX pacnoJiaraloTcsl BOZOXPaHHJHIIA.

B 3ome u36GbITOYHOro YBJAaKHEHHA NPH HANOJHeHHH BOAOXPAaHHJIHINA
CO3JAIOTCA YKJAOHH TPYHTOBHX BOJA OT BOJOXPaHHJHIIA B CTOPOHY BOAOpas-
nena. B HavanbHH Nepuox o6pasyercsl AelpeccHs, ochb KOTOPOU NPOXOAHUT
napaJjjesibHo BOAOXPAaHW/IHINY H CAYXHT TPaHHLEHd ABYX NIDOTHBONOJNOXKHO
HATIPaBJIEHHHX [OTOKOB: OT BOAOXPaHHJHINA W OT 06JAacCTH NHTAHHSI K BO-
AOXPaHUJAHILy. 3epKaJo FPYHTOBBIX BOA B 3TOT HepHOJ HMeeT BHA BOTHY-
To#f KpuBo#i. B mnocienyiouite rofbl NPOHCXOAHT cMellleHHe OCH JeNpeccHH
B CTOPOHY BOAOpasiesna W BHIIOJAXHBAaHHE AENPECCHOHHOH KDHUBOH [0 mpe-
HAeJbHOTO YPOBHS, KOrja BOCCTAHABJHBAaeTCHd ABHKEHHE T'PYHTOBHIX BOX OT
BOAOPAa3sfesa K BOAOXDAHHJHILY.

B 30He HemOCTAaTOYHOrO YBJAXHEHHS B palioHe BOAOXPAHHIMIL YacTo
Ha6JI0faeTcsl MHON XapakTep H3MeHEHHS peXHMa TPYHTOBBIX BoiX. 37ech
dopMHPOBaHHe TOANOPHOTrO YPOBHSA TPYHTOBBIX BOJX HepegKo INpOTeKaeT
B YCJAOBHSIX NOCTOAHHOH (PHABTPALMH BOIH W3 BOgoXpaHHJHma. [IpuMepom
3TOMYy MOXKET CJAYXKHTh KaxoBcKoe BOJOXPaHHJHIIE, PACTONOXKEHHOe B IIpe-
Iesax CTEHOH 30HHL.

KuanMar onpeneseHHHM 06pa3oM BJHSIET HAa XapakTep NOCAEACTBHH
[OANIOPa CPYHTOBBIX BOJX, a OTYACTH H Ha CKOPOCTb ero QopMmupoBanus. Tak,
B yMepeHHOM KJHMaTe TPH AOCTATOYHOM HMJH H3GBITOUYHOM YBJIAXKHEHHH,
npubJauXKeHnHe YPOBHSA IPYHTOBEIX BOJ K NMOBEPXHOCTH 3€MJIH MOXET IpHBe-
CTH K 3a607aYHBAHHI0 MeCTHOCTH, a B YCJOBHAX 3acyll/JHBOro KJHWMara -——
KO BTODHYHOMy 3acCOJIEHHIO TPYHTOBBIX BOZA H mouBbl. Hampasaenue w
CKOPOCTh TIpeofaafaoliHx BETPOB ONPeAedsIOT XOJI BOJHOBOH NepepaboTKH
Geperos BOLOXpaHHJHINA, a Clef0BaTe/lbHO, KOCBEeHHO BJHMseT W Ha ¢op-
MUpOBaHKe NOoANOpa PYHTOBHX BOJL.

CymecrsentHoe 3HadeHHe HMeeT OGIIMIA THII peibeda noBepxHocTH. [1pH
COOPYKEHHH BOJOXPAHHJHIL B TOPHBIX paHOHaxX mNepBOCTENEHHOE 3Haue-
HHe NpHOGperaloT BONPOCHl (QHJBTPANMH H3 BOJOXPaHH/HILA B COCEIHHE
NOJBHBl, 06pa3oBaHKsa ONoJa3HeH W 0OBaJOB, a TaKkKe 3aWJIeHHs BOKOXpa-
HHJIHIHA.

JlAs BOMOXpaHUJNILY B [OJHHAX PaBHHHHBIX pPeK, C OCTOSAHHBIM BOJOTO-
KOM, Hao60opOoT, Ha [eDBHH IVIaH BHCTYNAIOT HCCAeIOBaHHA,  CBSI3aHHHIE
¢ TPOTHO30M MWOXIOpa TPYHTOBHIX BOA, (QHJABTPALOHHLIE Xe HOTEpH, Kak
NpaBHJIO, He HMEIOT GOJBIIOrO MPAaKTHUECKOrO 3HAUYeHHS.

B orHouienun ruaporpadHu mpexAe BCEro HMeeT 3HAUEHHE HAJHUYHE
HJIH OTCYTCTBHE NOCTOSHHOTO BOJOTOKa B JOJHHE, B KOTOPOH BO3BOAMTCA
naoTHHA, Ilpu OTCYTCTBHH BOJOTOKa (OGHYHO NPH COOPYXKEHHH MaJoHamnop-
HBX TJIOTHH B CyXux 6ankax) (GHJIbTPanlMOHHBie TOTEPH H3 BOMOXDPaHHJIH-
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Tunusauus NPHPOAHDBIX ycnosuﬂ AONHUH peK, olipeleJAlOMHX BIUdHUe, HalpaBieHHe H NPAKTHYECKOe 3HayYeuHe
THAPOTEOJOTrHYeCKHX NpoLecCoB (IIOIUIOP non3eMHbIX BON H NoATONjJeHue, NOTEPH Ha qulepaumo),
BbI3blBaeMbIX CO3JaHHeM BOJOXpPaHHIHHLI

DuAbTPaUHOHHbIE
csoificrBa nopon,
32/ICTADLIHX B JHE

OcuoBHble YepTH MOPHOAOTHH

HdnpasiaeHue ¢pa3u

O6iwnH xapakiep T AONMHCKOrO u Goprax QOAHHBH, B reoJornuecKoro CTpocHuS PPYH10BBIX H HMOBEpX- Crenenp
penneda (perHoHaIbIMI RONOTOKA MEXAY OTMETKAMH CKJI0HOB AONMHBL H THI HOCTHHX BOX B MEpHOA SPO3HOHHOIO Bausnue ganmara
T 110./1”.\) MEXKeHH PEKH M BLIC~ THAPOTCONOTHIECKH X MCIKEHH pacuaeHeHns
WeI0 [POCKTHOro ycaoButt
1opH30HTA BOJOXpa-
HHAHLI &
JIOJIHHBl I'OPHBIX PEK — BoaoHenpouHuae- Pexa nuraer rpyu- Henocrarounoe
o6biuno  Hauboublice Mbie TIOPOAH! — TOBBIE BOABl, QHIb~ yBrauHeune —
3HayeHHe HMeloT BO- MOANOp MOA3EMHBIX TpallHOHHbIE MOTe- MOoABEM YPOBHSA
fpocsl GUAbTPLUHH H3 BOJ H (uabTpauus pu o6biyHo Goaee TPYHTOBBIX BOJ
BOAOXPAHHIHNIN, ONON3- HEBO3MOXKHBI onacHbl, 4eM NOJ- MOXeT  TPHBECTH
HH, 06Balbl H 3auje- MOp TPYHTOBLIX BOX K BTODHYHOMY
HHE BOJAOXPaHUIHIL H TIOATOTIIEHHE 3aCOJIeHHIO
Iloamop 11 mojprofie-
HHE  HIPAIOT  1OAUH-
IIEHHYIO POab
Jloaunel ¢ mocro- [onorue, oOrHOCHTEABHO Jpo3uoHHa  CeTb

sSsHHHM BOJIOTO-

KOM — SIBJEHHS
HOANOpa M MOATOMN-
JEHHsI, €eClli OHH
BO3MOXHDBI, OGLIYHO
urpawoT  60JbLYI0
poib, ueM (PHIb-
TpalHA U3 BOJO-

X patuaInILa

HH3KHEe, OGLIYHO TeppacH-
DOBaHHBIE CKJIOHBI, CJIO-
KEHHbIE  PBIXJABLIMH
YeTBEDTHUHBIMK  aJJlIOBH-
aJbHbIMH OTNOXKEHHSAMHU,
conepHaluuMu e HHbIH
TOPH3OHT T'PYHTOBLIX BOJX
(,1eBoGepeXHbIR“ THII
THAPOTe0MOrHYe CKUX
ycioBuil); 06b1YHO IHHPO-
KOe pasBHTHE TMOAYTaioT

cna6o pasBHTa,
MOANOP TPYHTOBBIX
BOJ, MOXET BbI3BaTh

NOATOMIeN e




Hoauust PaBUUHHBIX
peK — MOATNOD H MNOj-
TOTIEHHE HMEIOT
CyuleCTBEHHOE 3Haue-
iue, GHAbTPANMOHHBIE
NoTepH JAULIb
B HEKOTODHIX CAy4asx

Joautbl #  6ajdkn
6e3  HOCTOSAHHOrO
BOAOTOKA (,Cy-
xue*), duabTpany-
OHHBIE MOTEPH
06bluHO Goaee
onacHel, YeM
MnoANoOp M TOA-
TOIIEHHE,

Boaponpouuuae-
Mbl€ TODPOAbI
(B TOoM umcae
yepeayolUHecs
€ BOJOHENpoHUUae-
MbIMH) — TOAIIOD
HO/J3EeMHbIX BOJ
H ¢uabTpauus
H3 BOJOXpPaHHJHILA
BO3MOMXHBI

HOATOP TPYHTOBBIX BOL
# CBA3aHHBE C HUM
noxTomleHHe 4 3abosa-
yHBaHUe

Bboicokne u Kpyrhe
(,KOpeuHbIe“) CKIOHB,
CJOXeuHble JAO0YEeTBEp-
THYHBIMH  OTJIOXEHUSIMH,
O06bIYHO  3AKJIIOYAIOWHMH
pAi BOMOHOCHBIX TOpH-
30HTOB (,npaBobepex-
HbIfi“ THO THAPOTreOJOrH-
YeCcKHX yCaoBHH); B Tex
cayyasx, Koraa Ha6umo-
paercs TOANOD MojA3eM-
UbBX  BOJ, NOATONAEHUS
He BO3HHKAeT; INPH COOT-
BeTCTBYIOLIUX yCJIOBHﬂX
1IpH TOATIOpPE BO3MOXHO
OXHBj€HHEe OTOoJA3Uel

Peka nuTaercs
TDYHTOBBHIMH BO-
naMH, ABIEHHSA
nounopa u MOATOMN-
lends OOBIYHO
6onee omacusl, 4eM
¢Gunbrpansonnbe
noTepu

Spo3HOHHAA CeTh
XOpoIo pa3BHTa,
pacrpocTpaHeHHe
nozmnopa  o6LHITHO
OrpaHHYeHO

YMepennoe uan
H36LITOYHOE yBIaXK-~
HeHHe — MNOLBEM
YyDOBHsi T'PYHTOBBIX
BOJ MOXeET mpH-
BeCcTH K 3abonaud-
BaHHIO
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mia MOTYT ObiTb BecbMa CYLUECTBEHHbI H B YCJOBHSX DaBHHHHOTO peabeda,
NOATOIICHHE OOHYHO HMeeT MeHbllee 3nadenne. CyleCTBEHHYIO POJb Hrpa-
er rycrora ruaporpaduqeckoil ceTH H o6mas CTelleHb 3PO3HOHHOTO pacdie-
HeHHs peabeda. Ecam spo3noHHAs ceTb CHIbHO Da3BeTBJAEHA, TO IOIIOP
TPYHTOBBIX BOJ OyJdeT 3HAYHTEJNbHO MEHbIUHM [0 BBHICOTe U 6YyIeT HMeTb
MeHblllee paclpocrpaHeHue B riay6b Oepera, 4eM B yC/JAOBHAX MaJjopacdie-
HeHHOroO penabeda.

I'eonoruyeckoe cTpoenHe Geperos BOJOXPAHW/ININA B Psfie CAydaeB oll-
peAensieT caMyio BO3MOMXKHOCTb MOANOPa NOA3EMHEIX BOM, 4 TaKXkKe BO3MOXK-
HOCTb H GopMbl pa3pyillenns 6eperos. IIpu 3ajeraHud B Goprax H JHe HO-
JHHBL BOJOHENPOHHIAEMBIX NOPOJ, MOANOP MOA3eMHBIX BOJ, €CTECTBEHHO,
HEBO3MOIKEH,

Ecnr ke nopoanl BOJOUPOHHLAeMbl, TO B 3aBHCHMOCTH OT KOR-
KDETHBIX THJPOreo/JOrHYecKHX YCNOBHH H Xapakrepa penbeda MOTYyT HMETb
MeCTO QHAbTPAIHOHHBIE NOTEPH U3 BONOXPAHHJHOIA, & TAKXKeE HOANOp FPYH-
TOBBIX BOJA U NOATONJEHWE; NpHUeM NPAKTHYECKOe 3HAYCHHE ITUX ABJICHHH
B Da3HLIX caydaax GylneT pasJHUHbIM.

CymecTBeHHOe BJHSHHME HA DAa3BUTHE NOJNOpa MOA3EMHBIX BOJL OKa3bi-
BAlOT YCMOBHS 3aJIeTaHhs INOPOX (rOpH30HTAJbHOE HJAHM HAKJIOHHOE), HX
CTpOeHHe (CIOHCTHIE TOJILH, OLHOPOAHBIE), JUTOJOTHYECKHA COCTaB, MOII-
HOCTb H T. I

bonbmoe 3Hauenne nproGperaroT reoMopdonornueckue Qaxroprl. Tax,
B Ipellelax BBICOKHX H KDYTBHIX KODEHHBIX CKJIOHOB JOJHH HOAINOp MOA3EM-
HBIX BOJ, eCJH H HMeeT MecTo, TO OGbIYHO HEe BHI3BIBAEeT IOJTONJEHHSI U ApY-
rux He6MaronpUATHHX SBJEHHH, B TO BPeMs Kak Ha NOJOIHX TeppacHpOBaH-
HBIX CKJOHAaX, CHOXKEHHBIX PHLIXJIBIMH YeTBEPTHUHHIMH OT/IOXEHHAMH, NOATOMN-
JieHHe ¥ 3a00/NlauHBaHHE B Pe3yJbTaTe MOANOPA TPYHTOBBIX BOJ, YacTO IO-
JIy4aloT caMoOe IHHPOKOE PaclpoCTPaHEHHe.

®H3HKO-Te0OTHUECKHe sIBJEHHs, PA3BUBAIOIHECs B 30HE PACIPOCTPaHe-
HHS [OANOpa TPYHTOBBIX BOJ, TaKXKe OKa3blBAIOT HA HEr0 TO HJH HHOe
BJHSHHE. BaXHyI0 posb HrpaioT B 3TOM OTHOIIEHHH 6O0J0TA IPYHTOBOTO IH-
TaHHs, HaJHYHe KOTOPHIX YKa3biBae€T Ha OTCYTCTBHE BO3MOXKHOCTH IOBHIILE-
HHSl YPOBHS FPYHTOBHIX BOJ HA ONpelesIeHHbIX yIacTKaX.

Pemartomniyio posp UrpaimoT 0o6iiue THAPOre0JIOrHUecKHe yCJIOBHS paiioHa
BOMOXPaHHNHINA: dOpPMa 3aneraHusd, Haupas/JeHHe JABHIKEHHs, MHHepaJau3a-
IHS H XHMHYECKHH COCTas NOA3eMHBLIX BOJ, B3AHMOCBA3H BOJOHOCHHX TODH-
30HTOB C PeYHOH CeTblO H APYT ¢ APYTOM, PexXKHM MOA3EMHEIX BOJ.

Co cBoefl CTODOHBI HOANODP NOJ3EMHBIX BOJ, KaK YKa3biBaJOoCh BHILIE,
BBI3BIBAET H3MEHEHHs] THJPOreoJIOTHUECKHX YCJIOBHE pafoHa BOJAOXPAHHIH-
ma: rayGuHbl 3aJeraHHsl TPYHTOBBIX BOJ| HJIH HANOpOB apTe3HAHCKHX TOPH-
30HTOB; PexxHMa u np. Bmecre ¢ TeM B pslle ciaydaeB NPOUCXOMAT H3MEHE-
HHg ¥ B (DH3HKO-Fe0JIOTHUECKHX INpolleccax (BO3HHKHOBEHHE HJH paciuupe-
HHe GOJOT, aKTHBH3alHs ONOJ3HEH) MeHsdercs ruiporpadus (BO3HHKAIOT
HOBBIE BOJOTOKH C IIOCTOSIHHBIM TPYHTOBLIM IIHTAHHEM) H T. I.

BrimensnokeHHoe 9acTHYHO OTpaxeHo B Ta6a. 7, rAe NPHPOIHBIE ycC-
JIOBHSI PEUHBIX AOJHH OLUEHHBAIOTCA C TOYKH 3PEHHA HX BJHAHHA HA HANpas-
JIeHHe W NPaKTHYecKoe 3HaueHHe IHAPOreONOTHUECKHX sfBJEeHHH, BHI3BAHHBIX
HOANOPOM NOA3EMHBIX BOJ.

Huxe B KauecTBe mpuMepa NPHBOAHTCS ONHCAHHE BJIMSHHA Ha THAPO-
reQJIOTHIeCKHe H HHXKeHePHO-TeOJIOTHUECKHE YCAOBHA TPeX KDYNHHX BOXO-
xpaunnuny: Ky#6oimesckoro, Kaxosckoro u Hosocubupckoro. OtH BoAoXpa-
HUNHIGA ObITH BHIGPAHH B CBA3H C TeM, YTO OHH COODYXKeHBl Ha OOJBIIHX
PeKax, pacloJoXeHB B PA3JHYHBIX KJIHMAaTHYeCKHX 30HAX H 1O HX Geperam
HMEIOTCS JOCTATOYHO XOPOIHe MarepHajbl HAOMIONEHHA 32 DEXHMOM MOJ-
3eMHBIX BOJ ¥ IIepepaboTKO# Geperos.
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Kyiiobliuerckoe BOAOXpaHHAMIIE

O0wmas xapaKrepucTHKa BojoOXpaHHauma. KyhOnuremkoe BOLOXpaHH-
JHIle, CO3ZaHHOE B pe3yabTaTe nepekpulTus B okTa6pe 1955, p. Boaru nao-
tudoft Bomxkckoit I'DC um. B. H. Jlenuna y r. )KuryJescka, sBisercs HaH-
Gosee MoHiHoOR cTynedsio BoJsxcko-KaMckoro raipoTeXHEIECKOTO KacKald
H OAHMM H3 KPyNHeHIIHX BONOXpaHWIHL cTpaHbl. OHO PacioNoXeHO B Ipe
Jenax Ky#a6riuesckoii 1 YabsHosckoi obaacreit 1 Tarapceoit ACCP u npo-
TATHBaeTca 1o Boare na 600 xM o noc. Ycaauibl y I. 3€IeHOA0AbCKA, 110
p- Kame no yeres p. Bsatky, no p. Bb. Uepemwan suiwre r. Menekecca, a rak-
e ¥ 10 MHOTOUYHCJIEHHHIM MEJKHM NPHTOKaM.
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Puc. 29. 'maporpad p. Boarw, p. 5. Uepemmana n KyAGbiNeBCcKo 0 BOAOXpa-
Huauma 3a 1955—1958 rr.

1 — ypoRenbL BOIOXpaHHJAHIla v moc. KOMcoMoabnckoro; 2 — yposeHp b, UepewM-
IIaHa H BOLOXPaHHJAHmA y r. Menekeuca

3amnosHeHHe BOLOXPaHMJMINA J0 HPOeKTHON oTMerk: 53 M (HOpMandi-
dbifi noxnopblil ropu3outr — HIIT') npoxoamwno B tpu 37ama (pHc. 29) H
AAuIocs ¢ OKTa6psa 1955 r. mo ma#k — uioub 1957 r. B pesyJabrare 3TOro
ypoBeHb Boars y mIOTHHHL M0 CPaBHEHHIO C ecTecTBeHHHM (25—26 M abc.
BbICOTHI) GBI MOXHAT Ha 27—28 M, ¥ . YapauoBcka Ha 18 M, y noc. Terio-
wH — Ha 14 M, y r. Kasann*— na 7 M. Yposeus p. Kamsr Joa8571cq y 1. Ui-
cronois Ha 7—8 M, a p. b. Uepemman y r. Menekecca — Ha 4—5 M.

ITromans BoaHOH NMOBEPXHOCTH BOAOXpAHMIHINA DaBia 6450 kM2, moi-
HHH 06beM BOAb B BoJoXpaHuimie gocrdaraer 58 kM3, DeperoBast JHHES
WMeeT CJAOKHYK KOHGUrypanuio, mIHHA ee nocturaer 2500 km. Ha BceM
TIPOTSAKEHUH BOAOXPAHHUMAHINA BBIACJSETCS Psii MJIECOBHAHNX PaclIUpeHui H
peskux cyxenuit (puc. 30). HauGonbwas wxpuHa BoJOXpaHUAHILA 3aduk-
cHpoBaHa y causiuus pex Bouarm u Kamel, rne ona mocruraer 40 km. Cpef-
Hss rIyGHHA BOJOXpaHHIUIA 9,4 M, MaKCcHMaJbHast 45 M.

PexxuM ypoBHS BOJOXpAHMJAHINA [OCAE €ero 3anciHeHdss (1957—
1958 rr.) xapakTepH3yercs CJaeQyOLIHMH OCOGEHHOCTAME. B TeueHde ner-
HHX MeCsileB (HIOHb — aBryCT), a HHOTJA H 10 CeHTAGpa — oKTaA6ps yPOBEH
BOJOXDaHHMMINA YAEPKHBAIOTCS Ha BHICOKHX oTMeTKax (31—53 M). B ok-
Ts6pe MaH HoAOpe HAUHHAETCA Claj BOJBI, WHTEHCHBHO IPOAOJXKAIOIIHiicA
B 3uMuui nepnoy (simBapb—waprt). Cmax (cpaboTka) YPOBHSL JOCTHraeT
B OTHEJbHbIe Toabl 6—7 M, 0 cpasHennio ¢ HIII. 3akanwiBaerca B HadaJze,
pexe B cepelHHe, ampeisi, NOCHe 4ero HaunHaercs NAaBOLEOBHIA MOAbEM, KO-
TOPHH AJWTCA MO KOHIIa Masi — HadaJa WIOHS, KOTJa YPOseHb BHOBb JOCTH-
raer orMmerkx HIIT.
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Cpennereo/ioBble YPOBHH Ha BCEM NDPOTAXKEHHH BOAOXPAHHAHIA KOJel-
AIOTCS He3HAuuTeAbHO. 3a Bpemsa ¢ 1958 no 1968 r. ouu cocrasasan (B abc.
otM.) ot 49,9 no 51,7 M y noc. Komcomonbekoro; or 49,9 no 51,8 M y moc.
Tertowed1 u or 50,4 mo 51,8 M y r. Memekecca.

Haubosee Hu3KHe yPOBHH MOBCEMECTHO OTMedeHHl B 1964 u 1967 rr.
BricokHe ypoBHH BOAOXpaHUJHILA 3a(pHKCHPOBAHH B 1961 —1962 rr. Q6mniu-
HO B BepXOBbsix ypoBHH Ha 0,1—0,5 M BHllle, yeM B TrOJOBHOH YACTH BOMAO-
XpaHHJIHIIA.

EcrecTBetifible reoiorndeckue H FHAPOre0JOrHYecKMe YCJOBHS pafioHa
Bozoxpannana. OcoGeHHOCTbIO XOMHHE Boarn B paccmarpHsaeMoM pafio-

He IBJAAETCA ee pe3Kast aCHMMEeTpHUsi: Ipo-

, THBOIOJIOKHbIe CKJIOHH JAOJHHBI CYLIecT-
Kazaub BEHHO OTJIM4YalTCa APyr OT Apyra 1o
i CBOEMY pesbedy, reoIorHIecKOMY CTpOe-

Naveso —2 4 HUI0O U THJAPOreOJOrHYecCKHM YCJIOBHAM.
élcr\f/" WeTONBIb - Tlesbiit Geper OGBIYHO MOJAOTHA H Teppa-

z s reppa

\s CUPOBAHHBIN, OTHOCHTEJNbHO HH3KHUi, CJIo-

2KeH aJlJIOBUaJbHEIMY OTJIOXKEHHMAMH, B

/ KOTOPhIX COJep:KAaTrcs TPYHTOBHIE BOXBL

Temowy / Ilpasblil — KOpeHHO CKIOH ROJHHBI Hpe-
E} HMYLIECTBEHHO BLICOKHH H KDYTOH, CJIO-
54

.

[  FKeH Jl0UETBePTHUHHIMH OTJIOXKEHHIMH,
3aKJII04AI0NIAMY B cebe PAL MeXIIacro-
[ v ]I BHX BOJOHOCHBIX FOPH30HTOB. I pyHTO-

v

Pt

. Herg et BEe BOJB YeTBEePTUUHBIX OTJIOKEHHH
YnbpHOBEK (o lm Pa3BHTHl 3]IeCb OrpaHdueHHo, Bpoas no-
NS [ |y @mEsl Kambl xapakrep JieBoro u npaso-
cewwre;%?\\b £0 CKJIOHOB MEHSIeTCSl, HO IIOYTH B KaxK-
! % (el  nom momepeunom ceuennn Takie HaGJI0-
hosoaeswbg] 1o puel] JaeTcs MX acumMerpus. AJiioBHANbHbIE
o @;g’”tﬁomm TeppacH B GOJbIUKHHCTBE CIyYaeB PasBH-
N Thl HAa 060HX Geperax.

Y Xapakrep ¥ HaNpaBJeHHOCTb ABJE-

HHI';I, CBA34AHHLIX C CO3aaHMEM BOIOXpAa-

Prc. 30. Cxema Ky:ﬁumencxoro BofioxpakE-  HHJIHNIA, CYI{ECTBEHHO pPAa3JuuHE AjIs
MIRa,

h KoHTYp 3amm BOJOXpaHHAHEIA N0 JHHHR JIEBOTO H NIPABOro 6epeI‘OB Boaru. B e-

Peﬂ[‘ —e53 M;i 11, Il%/on%mepﬂuk nom‘.GIII. Bo6epe)KHbIX YCJAOBUMAX, X0T MeCTaMH H
euHble cTaHuHH., IV. Penepa asa HaGaiw- N

AeHus 3a nepepaﬁo*rxoﬂ( Geperos, V. 'mupo- [TPOHCXOAHUT ha3pyuieHne 6eper08 BOJIO-
reoJorudeckde mocrn (mEQpn Ha caewme):

1 —Kp. Okrabpackufi; 2 — Anekceenckuis XpanuJaunimida, OCHOBHOE 3HaYeHHE HNMEIOT

3 — BoaocTuHKoBcKHA; ¢ — Crapo-MafiHckuft; NOANOP TPYHTOBLIX BOX W TOLTOIJIEHHE
5 — Meaexeccknfl; 6 — CTaspOnoabcKHi, 7 —

Eucengcxnn; 8 — CrenaHo-Pasuucknfi, 9— Teppuropuu; B HpaBO6epe}KHbIX riaBHYIO
e paunesomty, 1o~ Agumonout i~ poa, urpact mepepaGoTKa Geperos so-

JOXPAaHHJIHILA ¥ AKTUBH3AUHS OINOJN3HEe-
BBIX TIPOIECCOB.

[Tpuponusle ycnosua paiioHa KyHAGbleBCKOro BOJOXPAHM/IHINA ONHCA-
Hbl B psafe pabor. OCcTaHOBHMCS JMIIb Ha OCHOBHBIX HX XapaKTEPHHIX yepTax.
HauGoslee CYIIeCTBEHHBIX IJA aHaJdd3a BJAHAHHS HA HHUX BOAOXDaHWIHULA.
JleBoGepexHne ycaoBHsa. JHuma NoadH, 3aTONJIEHHbE ceduac
BoaaMu Ky#OwiescKoro BOXOXpaHHIMIIA, 06pasoBanbl MOAMOM, OOLIYHO
IWHPOKO#A (no 20—25 kM B Mecte cauanus KaMmul u Boaru), mo ee 3aromie~
HHs1 BO3BHIMAOlleecs NOX MexKeHHBIM ypPOBHeM pek ma 7—12 M. Craralomue
MOAMYy COBPeMeHHbLle AJIJIOBHAJbHBIE OTJIOXKEHHs MOIHOCTBIO H0 20—25 M
NpelNCTaB/IeHs MeJKO- H TOHKO3ePHHCTHIMH NeCKaMH ¢ IOAYMHEHHBIMH NPO-
CA0SIMH HJIOBATHIX CYIVIMHKOB H TIJIMH B BePXHefl yacT# paspesa # OGodee
KPVIHBIX MECKOB C TPaBHeM W raJbKOH B HHXKHel. I'pyHTOBHE BOAMI 3ajera-

JIE 31ech Ha ruaybuue ot 0 mo 6—10 M.
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JleBuiit ckon noauHbl BoAry u aHajsormumbie eMy N0 CTPOEHHIO YYaCTKH
CKJIOHOB B IO/IUHAX NPHTOKOB 06Pa30BaHBl YeTHIPbMS HAANOAMEHHBIMH Tep-
pacaMu. AGconOTHbIE OTMETKH UX [OBEDPXHOCTEA M UIMPHHA COOTBETCTBEHHO
COCTaBASIOT: NepBoi — ot 40 x0 60 M u ot 0,3—0,5 10 6—7 kM, BTOpPOH —
50—62 M u 2,5—5 kM, Tperhelt — B cpexseM OkoJo 100 M # ot 10—15 g0
30 xM, yeTBepTOR — oT 80 Mo 140 M. Jluwb TpPeThs Teppaca, ycTym KOTOpO#
OGHEITHO XOPOLIO BHIPAXKEH, PA3BHTA IOYTH MOBCEMECTHO, OCTAJbHLIE MPOCe-
SKHBAIOTCH OTAENbHBIMH Y4acTKaMH.

IosepxuocTs Teppac B pa3uoi cre- 7y
IeHH pacuneHeHa, OGBLIYHO HAKAO- / pd //’,,,
HeHa B CTOPOHY peKH, HO HHOT[A e /u

(Tperba H BrOpas Teppachl) 3amer-
HO IIOHHXXAaeTcs K ThIJOBOMY IUBY,

06pasya BHITAHYTYIO  JIOXOGHHY. 7o AN
B6nu3u 6poBkH TperTbed Teppachl, v /
a MecTaMH W Ha BTOPOHl pPAa3BHTH » @\ P <
necyaHble Oyrpsl 4 TIOHBHL (-
Teppachl CHOMKEeHH MOIIHOM [ A
(zo 100 M) ToMmel auIOBHAML- s
HBIX, B ME€HBIIEH CTeNeHHd 30JI0BHX, y""““{”" AN

BAIOBHAJBHO-ACAIOBHAJNBHBIX " 60-
JOTHBIX OTJ'XO}KeHHﬁ, pasnnyHeie 110
BO3paCTy KOMIIJIEKCHI KOTOPLIX BJIO-
JKeHHl HAH IPUCIOHEHB! APYT K APY-
ry. K 3TUM OTJIOXeHUEM NpHypOUe-
HBl TOPHU30HTH FPYHTOBHIX BOJ, 00-
pasywouiie enHHblH (PHAbTPALHOH-
HBIl NOTOK, I PEHHPOBABIIHHCSH
Bouroft u ee npurokamu (puc. 31).

Tlpn oTHOCHTEJNBLHOH mNecTPOTe
H H3MEHYHBOCTH coOcTaBa BOJOCO-
AepiKalyX NMOpoj CTPOEHHE UX TOJ-
WY “UMeeT o0iHe XapaKTepHEIE Uep-
TH: OOGBLIYHO B BepXHe# 4acTu mpe-
06JanaloT CYIJHHKY, a B HHXKHeH,
Gonabwell no MOILMHOCTH, NECKH C
DOQUAHEHHBIMM IPOCJOAMH CBf3-
Hux nopoxa. Ilpu obmem mnpeo6ia-

JlaHuH Cpean NeCKOB TOHKO3epHH: Puc. 31. Cxema rnapoH20rHnc JAesoGepexos p. Boa-
CThIX ¥ MEJKO3ePHHCTHIX PAa3HOCTEH M HA NMepNnoA Mexeud Ao cosaauna KyASuvunesckoro

K ocHOBaRRIO TN Neckn Crano- | *oiowamana (o & A Bompolciel, "
BaTc Gosee rpyOnIMH, HHOTAA CO-

AepikaT I'paBHil M ranbky. BHU3 1m0 TedeHHIO DPeKH NecKH Aenalorcs GoJiee
OIHOPOIHLIMH, a IO HANPAaBJEHHIO OT THIJIOBHIX gacTell Teppac K HX OpOB-
KaM KpPYIHOCTb IIECKOB HECKOJBKO yBeJHYHBaeTcsl H Bo3pacTaerT HX o6iias
poNb B pa3pese asnioBusl (yBelIHdYeHHE DYCHOBHIX (aunui 3a cdger NOAMeH-
HHIX H crapuynblXx). COOTBETCTBEHHO MeHSAIOTCd H (HUJAbTPAHOHHBIE CBOH-
€TBa MOpOJ, OJAHAKO, B CpPelHEM AJIs IecKoB mpeobiamaior KosdduiuenTnl
tunbrpanuu nopsiaka 1—5 m/cytku (Haubosabumme po 20—25 m/cyTku), a
st cyrauukos — 0,05—0,1 M/cyTkH.

Bononocusle a/IoBHaNbHBIE OTJIOXKEHHS B IOXKHON 9acTd pafioHa mon-
CTHJIAIOTCH BOXOYNOPHBIMH NOPOAAMH IIHOIEHA HJH Me30305, B CeBepHON —
naneo30dckuMy 06pa3oBaHHAMH, BOAOYNOPHBEIMH JHIUb MECTAMH.

I'iy6una 3aneraHdsi rPpyHTOBHIX BOJ H3MEHSJ/AaCh B 3HAYHTE/BHHIX IIpe-
Jenax (mepBasi u Bropas Teppacsl — ot 0—1,5 no 16—17 M u yerBepras —
ot 1—3 no 30—40 M), ogHAKO ryOuHB yBeJHYHBAIOTCH OT HH3KHX K 6oJee
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BHICOKHM TeppacaMm (mepsag — 2—6 M, Bropas — 5—10 M, Tpeths # dYer-
Beprag — 10—20 M) ¥ 1o HanpasJeHHI0 OT HX THIJIOBHIX IIBOB K GPOBKaM.
3oHa aspanuu B paccMaTpuBaeMom pafioHe Oblna HpPeACTaBjeHa Ipe-
HMYIeCTBEHHO CYIVIMHKAMH, pexe meckaMd. EcTecTBeHHas BJAXHOCTb H He-
NOCTaTOK HACHIIEHHA NepPBHIX MEHAJHCh B 3HAYHTEbHBIX NpejeJax B 3dBH-
CHMOCTH OT HX COCTaBa H CJIOXEHHA H OT NOJOXKEHHS OTHOCHTEJbHO YDPOB-
Hfl TPYHTOBHIX BOJ H NOBEPXHOCTH 3eMJH. B cpellHEeM HemOCTATOK HACHIIIe-
HHUA CYIVIHHKOB B 30He [0 2 M OT 3epKaJja rpyHTOBHIX BOA cocrasaser 0,07—
0,08, ua BmicoTe ot 2 no 5—6 M —0,11-—0,15, a Buwme 0,16—0,18. Heno-
CTATOK HACHII{EHHA NeCKOB GoJiee MOCTOsSHEH H B cpeAHeM pasen 0,2—0,3.

B ecrecTBeHHBIX yCIOBHAX HA pacCMaTpHBAaeMON TEPPHTOPHH NOBCEMECT-
HO TpeoG6Janalu HpecHble FPYHTOBHE BOAL THAPOKAPOOHATHOrO COCTaBa,
OIHaKO HX O6uiasg MHHepanu3allsi HECKOJbKO Bospacrana k ory. Ha or-
IeJbHBIX ydacTKax, [IPEHMYIIECTBEHHO B THIJIOBHIX 4acTaAX Teppac, MHHepa-
JH3auHg BOJ YBEJHYHBAJACH A0 3—5 I/l H BO3PACTANO CONEPIKAHHE B HHUX
cy1b(haToB U XJOPUIOB.

Ha6monenuss 3a eCTeCTBEHHBIM PeXKHMOM TDYHTOBHIX BOJ HalloOiMeH-
HBIX Teppac MOKa3HBAIOT, YTO HAHGOJBILHE KOJEOaHH YPOBHA IPOHUCXONHUIH
BOJIN3H peYHBIX PyCeJ H 3a/JHBAeMOii BeCeHHHMH NIaBOAKaMH NoHMH. B mo-
auHe Bouaru kone6anus pocruranan 10—11 M, B ponuHax Kammu, B. Yepem-
IaHa 4 OPYruX peK OHu OOBLIYHO He mpeBbIadd 3—b5 M. MakcHMyM ypoBHA
Habaofanca B Cepefidye Mas — Hadasle HIOHA, BCIeJ 34 NHKOM BEeCEHHEro
HOJIOBOJbsI. 30HA BJMSHHA NOCHeIHEro HMeaa IIHPHHY n0 5—6 kM. Hasnee
rocrnoxcTsosas Bopopasaensusi (nmo I'. H. KaMeHnckoMy) peXuM rpyHTOBHIX
Boa. AMnuautyna KoneGauuii ypoBHa 3necs He mpesnitrataa 0,5—I1 M, xon Hx
oTpaxaJ BJAUAHHE aTMOC(HEpPHHBIX areHToB.

[IpaBo6Gepexube ycaoBHsa. [IpaBblii CKIOH BO/MKCKOA nOMHHLI
nojHAMaerca yerynaMu 10 agc. orMerok 280—320 m. [lBe HH:KHHE CTYHNEeHH
HMeloT OTMeTKH moBepxHOocredl 150—160 M u 200—240 M. Mecramu (Cenru-
nefl, IIlunoBka) OHH OTHeNeHH! APYr OT Apyra YCTYIIOM, HHOrJAa Xe MeXmy
HUMH Ha6/I0faeTCa NJAaBHHIA Hepexon. DoJjee BbIiCOKaA CTylNeHb BHIXOJHT
K Boare y cea lllunoska u HosoaesHube, HUKHAL — HA yyacTKax oT ¢. Kpe-
MeHKH no ¢. Kpuywu, or ¢. Mopnoso no c. PyCCKaH Bekrauika, ot ¢. [Toxn-
BaJbe 10 ¢. HoBonenuube.

B XBOCTOBHIX 4acTAX BOJOXPAHHJHUIIA NPABLIA CKJIOH NOJHHH Boardu u
aHAJIOTHYHbIE €My CKJOHH JOJHHE KaMbl 06pa30BaHB KapGOHATHBIME H mec-
Y9aHO-TIMHHCTHIMH Ka3aHCKHMH OTJIOXEHHAMH, 3aKII0YalomUMHA B Cebe paR
BOJOHOCHHIX ropusoHToB. Huxe mo rteuenuio Boaru pacmpocrpanens me-
CTPOIIBETHLIE TATADPCKHE OTIOXEHHs, MoA3eMHBIeé BOJAb B KOTOPHIX yalle
HMeIOT CIopafHyecKkoe DACHpOCTPaHeHHe, HO HHOrZA 06GPas3yloT BHIAEDXKAH-
Hble rOpH30HTH. IQXHee ¢. YHIOpPH HA 3HAUHTENbHOM IIPOTAXKEHHH B IPABO-
fepexbe BOJITH pacmpocTpaHeHH OTJIOXKEHHS BEPXHeH IOpPHl H HHXKHErO Me-
J1a, KOTOpHle NPeACTaBJEHH NPEHMYIIECTBEHHO TVIHHHCTHIMH H TIeCYaHO-TJIH-
HHUCTHIMH TOPOAAMH H MOITOMY GedHbl HOn3€MHHIMH BOXaMH. JIHmb Ha He-
60OJbUIOM YYacTKe K Ype€3y BOJOXDaHHMHIIA CIHYCKANTCA MepresbHO-MeJo-
Bbie OTJIOXKEHHs BepXHero Mesa, o6pasyloomiue ABa BOJOHOCHBIX FOPU30HTA —
TYpPOH-CAHTOHCKHI H MAaacTpUXTCKH#A. BoHZOHOCHHEe rOpPH30HTH BCEX IepeyH-
CIEHHBIX OTJIOKEHHI Pasrpyxaiorcd B JONHHAX pek. B 30He npeHHpoBaHus
OHH Ge3HaropHb!, a ¢ HPOABHKEHHeM B ray6b Oepera NPHOGPETAIOT HANOP.

B rosiosHO#N wacTd BOLOXpauuiHia, B painoHe Camapckoit JIykd KopeH-
HOW Geper NOJMUHEI 00Pa30BaH KapOGOHATHBIMH, CHILHO TPEIIHHOBATHIMHU I10-
pollaM# BepXHero kapGoHa W NePMH, B BepXHel Xe JacTH ApeHHPOBAHHBIMH,
a B HHXKHEH — 3aKJIIOYAIOIIAMH €XHHLIA BOJLOHOCHHIA TOPH30HT CO CBOOGOA-
HOH MOBEPXHOCTHIO, KOTOPHIA ApeHHpoBascst Bogroi u ee nmpuTokoM p. YCoi.

YeTsepTHuHble OT/IONKEHHA Ha npasoGepexXbe Boarw passuThl orpauH-
YeHHO W IPEJACTABJEHH AJIIOBHEM NPEHMYNIeCTBEHHO B NOAHHAX HPHTOKOB
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Boaru, memoBHeM HAa OTHOCHTENbHO MOJOTHX CKJOHAX, 30J0BHIMH OTJIOMKE-
HHAMY Ha yYacTKax COXPAHMBIINXCSA BOJ/RKCKHX Teppac M ONOJA3HEBbIMH Ha-
KOTIICHUSIMH.

Omno/3HeBbIe IBJIeHHs] BeCbMa XapaKTePHH JJS NPABOrO CKJAOHA NOJAHHHI
Bouarn. B reuenne yeTBepTHYHOTO MEePUOAA ONOJ3HEBHe Hpolecchl He pas mo-
JydYasnd 3ecb HHTeHCHBHOe pasBuUTHe. B cpeiuem mnJfedcTouleHe OTMeYeHO
ofpasoBaHHe onoJ3Hel I0XKHee . YabsiHoBcka. B pafione cea Toponpumie,
HoanunoBka, Tapxauckas I[Tpucraus, [Tanckas, Kpuymu, MoprnoBo uMeroTcs
OMOJI3HN BePXHedeTBePTHYHOTO Bo3pacra. lipeBHHe oONMOJ3HM ABIAIOTCH KO-
PEeHHHLIMH TOPORAMH, a COBPeMeHHHIe NPeACTaBJAIOT COGOH NepeMsATylo, me-
peMeliaHHyl0 MAacCy KOPEeHHBIX M 4YeTBePTHUHBIX o6pasoBanuii. Hauboee
MHPOKOE pacnpocTpaHeHHe NOJYYHAM ONOJ3HH HA yyacTrkax Gepera, clo-
JKEHHHIX B TOH HMJU HHOHN CTeneHH OOGBOAHEHHBIMH IOPCKHMM H MeJOBHIMH
HeCYaHO-TJIHHUCTBIMH TTOPOLAMH.

H3meneHHe FUAPOreoJOrHYECKHX M HHIKEHEPHO-reONOTMYECKHX YCJI0BHH
NOA, BAMSIHHEM BojoXpamumanm. EcTecTBenHble (GbITOBBIE) THAPOTE0JOTHUE-
CKHe W HHXEHEPHO-TeoJIorHiecKHe yCJIOBHS pafioHa BONOXPAHHJHINA, KPATKO
ONHCAHHBle BHIE, NOC/Ae HANOJHEeHHs NOCIeJHEro MOABEPTVINCH TeM HJH
HHBIM H3MEHEHHSM, PA3JHYHBIM N0 HX XapakTepy, o6liedl HANpaBJIeHHOCTH
¥ macutaGy. HekoTopble #3 HHX HOCHJIM BpPeMeHHHIH XapakTep, Apyrue, Ao-
CTHTHYB OTpeleeHHON cTaGuaH3alyy, OCTaBaJUCh NOCTOAHHBIMA. a1 MHO-
FHX YyYacTKOB Gepera BOAOXpAaHH/MIA 3dpaHee GBIIK COCTABJEHBI MPOTHO-
3Bl THAPOTEOJOrHYECKHX H HXKeHepHO-TeQJIOTHUecKUX saBJaenuii. Ha HekoTO-
PbIX ydacTKax 3TH IIPOTHO3bI NO3JHee ObLIH YTOUHEHBHI.

B COOTBETCTBHHM C 3THM HHUKe XapaKTepH3YIOTCA sBJEHHS BPEeMeHHOH H
[OCTOHHON (HJABTPANHH H3 BOAOXPAHHJMINA, fBJEHHUS HOANOpPA MOJ3eM-
HBIX BOJ M IOJATOIJIEHHS TEePPHUTOPHH HA He3aWHI[aeMBIX H 3alHIIAeMbIX
yuacTkax Gepera C aHAJH30M JAaHHBLIX THAPOre0JIOFHYECKHX IPOTHO30B,
KpPAaTKO XapakTepU3yIoTCs NOATANNHBAEeMble 3eMJIH, OCBEIaloTCsd H3MeHEHHd
B XHMHYECKOM COCTaBe IOJA3eMHBIX BOJ|, NPHBOISATCS HEKOTOpHIE CBEIEHHUS
006 H3MeHeHHsX THAPOTeOJOrHUeCKHX YCJIOBHH B HHXKHEM Obede NJIOTHHH H,
HaKOHel, pacCMaTPHBAIOTCA NPONECCH NepedOpPMHPOBAHUsA (nepepaboTKH)
GeperoB BOLOXpAHUNHINA TAKKe B CPAaBHEHHH C HX IPOTHO30M.

H3mMeHeHHe NOL3eMHOro CTOKAa B JO0JNHHAX Boaru uee
OPHUTOKOB. B ecrecTBeHHbIX YC/JIOBHAX B NEePHOAHB JeTHeH H 3UMHeHd Me-
JeHH NOJA3eMHHBIA CTOK B paccMarpuBaeMoM paHoHe IIOBCeMEcCTHO OBII Ha-
npaBJeH K pyciaM pek. C HanoJHeHHeM BOAOXPAHMJHILA B HAayaJbHLIA me-
PHOJ €ro CYLIeCTBOBAaHHS B Y3KOI HPHGPEKHOH 30He HalpaBieHHe MOA3eM-
HOTO CTOKa H3MEeHa/J0Ch Ha o6parHoe. IIpoucxoauna GHABTPANHA BOJBI
B AHO # 6opra uamu BogoXpaHu/iHma. Eme B nepHojd NPOeKTHPOBAHHA GbLI
HOCTaBJAeH BOHpOC 06 OneHKe BPeMEHHBIX (QHIbTPAIHOHHEIX NOTEPb H3 BO-
noxpanuiauma. COOTBETCTBYIOIIHE pacueThl, B OCHOBE KOTOPBIX H HMeEJHCb
IONyIIeHUs], HATIPABJEHHbIe HAa 3aBe/lOMOe IIpeyBe/iHUeHHe OLEHHBAeMbIX II0-
Tepb, GLLIH BHIOJHEHH U AAJH CAEAYIONHE pe3ybTaThl.

O6bem moTepb BOALI HA HACHIIEHHE NOPOJ, B AHe BOJAOXPAHHJIHINA OLe-
guBaaca B 4—4,5 kM3, U3 KOTOPHIX HA JAOJIO MOHMBI NPHXOIHUIOCH OKOJO
3 kM3, a Ha JAOJAI0 3aTOIUISIEMBIX HAJANONMeHHHIX Teppac 1—1,6 kM3 Jror
06beM MPHMEPHO COOTBETCTBOBAJ CPelHEMY MAaKCHMAJbHOMY CyTOUHOMY
pacxony Boaru Bo BpeMs BeceHHero naBojxka. PacueTnl mokasaad, Kpome
TOrO, YTO HACHII{€HHE MeCyaHLIX MOPOA B AHe BOAOXPAHMIHILA AOJKHO ObIIO
IpOU30NTH MeHee YeM 3a CYTKH, 4 B CYTJHHHCTHX 32 10—20 cyTok.

Bpemenuble (QHJAbLTPAUHOHHBIE MOTepH B Gepera BOJNOXPAHHAHLIA B le-
JIOM GbLLIH OleHeHHl 34 NePBHIfl TOX ero cyuecrsoBanus B 3,5—4 kM3, a 3za
Bc& BpeMs, B TedeHHe KOTOPOTO MOXKeT MPOHCXONHTb (QHUIbTPAnHsA H3 BOXLO-
xpauuauma (1. €. g0 CTaGHAH3anUH PeXHMa IOA3eMHHIX BON B ero Gepe-
rax),— oxosio 15 kM3, PaccunTaHHOe BpeMs NOJHOrO HACHII{EHHS NOPON AAS
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Pa3JIHYHLIX [O Te0JOTHYECKOMY CTPOEHHIO y4acTKOB Gepera BOLOXPaHHJIHINA
KOJe6a0Ch OT HeCKONbKUX MECAIEeB IO AECATKOB JeT. [Ipu 5TOM cpenHHe cy-
TOUHble NOTEPH B NMEPBHIA FOJ HOJIKHH GbiiH cocraBuTh Bcero 0,01 xm3/cyr-
KH, HaH OKodo 1,6%, OT cpelHero MHOroJieTHero pacxofia BoJru B pafione
miroturH 0,63 kmM3/cyTKH. B nocnexyiomue rogbl NOTepH XOJKHBI OBVIH NPO-
TPECCHBHO YMeHbINATHCA.

BHInoJsHeBHbIe pacueThl NOATBEPAHJIU M paHee BHICKA3HIBaBlleecs FHAPO-
reoJoraMu MHeHHe, YTO AJ/IA KPYNHLIX BOAOXPAHHJHIN HA OOABIIHX PABHUH-
BHIX peKax, HeCyIHX 3HAUUTeIbHHIE Macchl BOXHI, BpeMeHHbie (PHALTPANH-
OHHHIE NOTEPH He MOTYT HMeTb CYIIECTBEHHOro 3HAYeHHS H HeT HeOGXOXH-
MOCTH NPOBOIHTL ClenHaJbHble FHAPOTe0JOTHYecKHe HCCIAEOBAHUA IJs HX
O1eHKH. [TOCTOAHHBIN NOA3eMHBI CTOK H3 BOJOXPAHHJHINA OXHAAJICA H NPO-
HCXOOHT B neﬁcrsn’renbuocm JIAIOb Ha yd4adCTKax IIJIeYeBBIX HpHMbIKaBHﬁ
notTuH (o6xXonHas ¢uiabTpauusa) H 4epe3 Bomopasnesa Boaru (HuxHHE Obed
IVIOTHHH) H ee MPaBoOro NpUTOKAa YCH (3akuB Bopoxpamsiuma). Oxsaxo
o6muA pacxol, GUIbTPAUUH (IO MPOrBO3Y H (AKTHUECKHM HAGMIOAEHHIM)
HeBeJIHK.

PaccmoTpuM kpaTtko 3TOT BOmpoc Ha mpuMepe Bosro-Ycuuckoro BoXo-
paspena (Kaiokos, 1964). Bomopaszen nmpeacraBiaseT coGoll y3Kyio rpsify,
CJOXKEHHYI0 H3BeCTHAKOBO-MOJIOMHTOBOH TOMIERA NepMH H KapGora. [IpH-
YPOUeHHBI K Hefi OCHOBHOK BONOHOCHBIA FODH30OHT B €CTECTBEHHBIX YCJIO-
BHAX 3ajiera/Jl B 0ceBOH 4acTH Bojopa3fena Ha raybune ot 60 mo 150 m, npe-
BHIlleHHE er0 YPOBHa Hajx ypesom BoJarm cocrasisjo B MeXeHb 12—13 M,
a Hapy ype3oM Ych — okosio 16 M. Ilpu manosHeBMH BOZOXpaBHJIHImA B AO-
JuBe Ycu o6pasoBajica ero rayOoKHA 3ajuB, a BOJIKCKHA CKJIOH BOAOpa3s-
Iiefla OKasaJjcs B HHXKHeM Obee IoTHHH. B ¢BA3u ¢ xOpolie# BOJONPOHH-
12eMOCTbIO NMOPOX ¥ GOJIBUIHM NepenagoM FHAPOCTATHYECKHX HANOPOB (OKO-
JIO 33 M) yCTaHOBHBIOHACH PeXXHM NOA3eMHBEIX BOA B Npeleflax Bojgopasnena
chOpMHPOBAICH HOBOMBLHO ObICTPO. B Hacrosimee BpeMsa KoaebGaHHS HX
ypOBHsi OOYCJIOBJIMBAIOTCS KaK H3MeHEHHSAMH YpOBHeH BOIbI B BOJOXpaHH-
JHINE U B pycie BoJru HHXKe NJIOTHHH, TaK U B MeHbIleH CTeNleHH, MeTeopo-
jgorugeckumd (paxkropamMu. B MexKeHb HenpecCHOHHAs NOBEPXBOCTb HUMeeT
OIHOCTOPOHHHI YKJIOH, B PedyJbTaTe 4ero GOJbIIYIO JacTh rOfld CYLIECTBYET
GUNLTPANHOBHEA NMOTOK, HANPABJEHHH H3 3a/J4BA BOLOXPAHHJHAINA B HHXK-
HUH 6bed MIOTHHLL.

O6wasn BenvuuHa QUALTPANUY Yepe3 BOXOPA3Ze), N0 NPOFHO3BLIM pacue-
tam C. TI. TIpoxopoBa, cocraBasier 42 m3/cek, uau Bcero 2,59, or MHHH-
MaabHOro pacxoma Boaru (1700 m3/cex). CkopocTb ¢HAbTpauuH, paccyH-
TaHHasg NpH ruapasadueckoM ykiaoHe 0,011 # cpenHeM KosddHuUeHTe
¢unbTpauuu nopox 54 M/CyTKH, OKasanachb Takke BecbMma Mauoi. OcuoBan-
HBIl HAa THX pacyeTax BHIBOJ O HE3HAUMTEJIbHOCTH (UILTPANHOHHBIX MOTEPH
gepe3 Boxaro-YcuHCKH# BOZOpasfien H HeONaCHHIX CKODOCTAX (GHJALTPAIHH
NOATBEPKAAeTCA NOCAeAYIOMHUMH HAOMIONeHUAMY, KOTOphle MNOKa3HBaIoT,
4T0 MOC/Je 3aNONHEHHS BOJOXPAHHIHINA, 3aMETHHX H3MeHEHHH B DexKHMe
POJHHUKOB Ha BOJKCKOM CKJIOHE BOAODPAasjiesa He IPOU3OIILIO.

[Tonmopnox3eMHB X BOJABHe3amHuMe HOAgacTu Gepe-
ropsoaoxpanuauma. ITocne cognanus KyHOGniumeBcKOro BOLOXpaHH-
JHUIa B €ro npefenax nofima, 60Jabmiasg 4acTh NepBOH W YaCTHYHO BTOpas
HaanoiMeHHble Teppacy OBIIH 3aTONNEHbl. [ pYHTOBble BOAH NepBOH, BTOPOH
U TpeTbell HAANMONMEHHBIX Teppac, 3ajieraloiiHe Bblllle OTMeTKH HOPMaJbHO-
r0 MOANOPHOro ropu3onta (53 M), NOABEpPrIHCH BAHSHHUIO NMOANOPA H B FHJ-
pOreOJIOrHYeCKUX YCJAOBHSX 3[4eCb MPOH30LIIY 3HAUHTENbHBIE H3MeHEHH.

CranuoHapHBIe THAPOTEOJOTHYeCKHe HabioneHus B pafioHe Kyhabnuies-
CKOro BOJOXpPaHHJHIIA OBIIM HauaThl 3a70Jro A0 er0 HamodBeHHs (Kalo-
KoB, 1964). HaGmoxatenbHbie MOCTH PacHnoiaraluch OT CTBOpA INIOTHHEI
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BBeT % no Bosare no r. SGHEHOI[OHBCKH, no Kame Jo r. Yucronoasa u no T. Me-
Jeke<Ca Ha p. b. ‘{epelximaﬁ. C 3anoanenneMm BOLOADAHHJNILE BO BCeX Ha-

610aaTeNbHBIX CTBOpax OTMeddeTCd SICHO BbIPAaXKEeHHbIH

noaAbeM YPOBHA

TPYHTOBLIX BoJ. Benuuuna moAnmopa Ha pasHBIX yyacTKax pasJuyHa H, Kak
NpaBkJo, yMeHbllaeTcs ¢ yJaneHneM OT IJIOTHHbL B 1955 r. npu yactHuHOM

HANOJHEeHHH BOAOXPAaHIIHINE A0
otmerox 40—45 M penpeccuoH-
Has MOBEPXHOCTb TPYHTOBBIX BOA
noBceMecrHo HMena KpyToe na-
ReHune B cTopody Oepera wa pac-
CTOAIHHE 10 4 KM, a jaJjee mo-
BHILAJMaCh B CTOPOHY BOJOpas-
neaoB. Ilpu 3amosHeHHH BOZLO-
xpannmima ao ormerku HIIT
(1957 1.) naGaonajacs galbHen-
UIMH (107YhEM VDOBHA TPYHTOBBIX
BOA 3 OeperoBoH 30He U IocCTe-
[leHHOe paclipocTpaHeHue MOA-
aopa B rayoe OGepera. O6mHiH
XapakTep 3epKaJa TI'pyHTOBHX
BOJl B .1eBoOepexXbe BOZOXPaHHU-
aunia Jdetom 1958 r, T. e. uepe3
Tox 70CAe ero 3alloJHEHHd X0
oTMeTKU 53 ™, oTpam=Hd CXeMod
runpousorune. [HApoOU3OTHNICH
Ha JetHuli nepuon 1969 r., T. e
B yCJ 3HAN TIPaKTHYECKOH cTa-
6u13al'y NOANOPA NOJA3EMHBX
BOI, Nokasalbl Ha puc. 32.

MMocae crabunusaguy  NOA-
I0pd TDVHTOBBIX BOI MX PeXUM
B HEKOTOPOM yIaJeHHH 0T BOJAO-
\P4HUINILA COXPAHWI BOLOPAs3-
neabHLl XapakTep, OIHAaKo B
Npu6PexKHQi Mmoaoce MHUPUHOIN
10 3—4 KM OH CYUIeCTBEHHO H3-
MEHWJCH H JN0JXKeH OBITh OTHe-
cell k «IPHBOLOXPAHHUJIHUIHOMY»
Buny (Konomnsauues u KoBases-
ckuit, 1963). 3necs XoneGauud
YPOBHA TPYHTOBBIX BON OTpaxKa-
10T 1i3MeHeHHe TOPU30HTA BOJLO-
ADaHHAHILE, ero cpaGoTKH H
O BEMBL.

B pesyasraTe HHKeHepHO-
reoJoruyeckx  HCCAeA0BaHHE,

e / i
()
l G | 1 Yy
& 1ose v b 4 /
U veAmm L /)
RS yar \ \ Iy
Lo /
v LGN
Qn‘a S 7> S\ \
Ny ) P i N
Ao SO I (g VNG X NN
Q P g //”'SD/\ —* )
1 ‘;a,?ll 35007 ) Ve J J/
&\Q ﬁTyﬁ '% asu,sd “7579“/*‘\/ P 3
S b 75 \J/ \’\‘) //'___ﬂ
N
503 .o
T ey ] S,
r 7 a0y /
%h';man(( & /' AN A s/
N ( J a/:—z; (& = sy
\ T S //,-_, V‘i_/_ b‘ﬁ‘h/‘
e \\\ \. ,)3 C_ - T S
s — &,

—
80— 5

="
- 3

Pnc. 32. Cxema raapounsornnc tesoGepexHoft wactu Kyii-
OGBINEBCKOTO BOAOXPAHUJAAMIA HA HIOJAb — aBrycr 1969 r.

I — nadmoparelsHast CcKBAXHHA B YHCAHTeNEe HOMep
CKBaXKHHL, B 3HaMeHaTese abcONIOTHasdw OTMeTKa YDOB-
Hs BOABI, 2-——](0'1011611.. B YHUCAUTEJE HOMeD, B 3HaMe-
Harese aOcONMOTHAs® OTMETKA YLOBHA BOM; 3 H 4 —
TO XKe, HO [aHHBle mpHBemeHbl 3a 1962—1964 rr.; 5 —
THAPOH3OTHIICHI, 6 - TO Xe 1O npe ANOJQKEeHHIO

npoBeleHHbx B 1952—1953 rr. ps o6ocHoBaHHs mpoekTa KyHObleBCKOro
BOLONPAHHJHILA, CHeNHa uCTaMi Bcecol03HOTO rumporeoJorHYecKoro Tpec-
Ta 6bLAM COCTaBJeHbl HPOTHO3H [OANOPA TPYHTOBHX BOJA H NOATOIJIEHHS
TepPpPUTOPHH [JsA psAfa y4aCTKOB Gepera BoRoXpaHuiuma. OXHAKO 3TH IPOT-
HO3bl B COOTBETCTBHH C AOCTYNHOH B TO BPeMS METOZHKOH PacueToB OCHO-
BLIBAJIHCh HA O4EHb 3HAYHTEJNbHOH CXeMaTH3HAllMH T'HAPOTec/]OTHIecKHxX yc-
aosufi. Toamu BOJOHOCHEIX HOPOA PaccMarpUBaANUCh OOHUHO KAK OZHOPOI-
Hble (MM HX CTpOeHHe TeM HJIH HHHM crnoco60oM NPHMBOAHAOCL K OXHOPOA-

HOMY), a BOAOYNOPHOE JIOXKEe 3THX TOJHL MPHHUMAJIOCh

TOpH3OHTAJNbHBIM.

B GoabmuHCcTBE cay4aeB JAONycKaJjolhb, 4TO MOTOK TPYHTOBBIX BOJ ABJIAETCA
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ONHOMEPHBIM («mJI0CKHM»). CUHTaZOCh, UTO HAMOJHEHHE BOJOXPaHMJHLLA
no npoekTHO# orMmetku (HIIT') mpowm3oiiler MrHOBeHHO K YDOBeHb e€ro B
nanbHelillieM OyAeT OCTABATbCH MOCTOSHHBIM (MpOEKTHHI rujgporpad Boio-
Xpa”uayiia BO BHHMaHue He mpuuuMancs). MaMeuenusa B unduibrpanuoH-
HOM MNHTAHHH TPYHTOBHIX BOJ HE YYHTHIBATHCD.

OTH ynpolleHHs, a HHOrAa ¥ OWMGKH B BHIGOPE PACUETHHX 3HAYEHHH
THIPOreoJOorHYeCKHX apaMeTpoB o6yCAOBANBAIH HU3KYIO ONPAaBALIBAEMOCThH
IIPOTHO30B IOANOPA MOA3eMHEIX BOJ, COCTaBJeHHHX B 1952—1953 rr., Ha yTO
ykasbipaior nannble Habmolenuil Cpenue-Bomkckoli ruxporeosioruyeckoil
craniuu (Kawokos, 1963, u np., Besuoposckas, 1960).

Paccmorpum Gostee moApOGHO NMPOrHO3H U (dakTHyecKoe HOpMHpoBanie
NoAmopa MOJA3EMHBIX BOJL HA TPeX XapakTePHHX yyacTKax, DPACHOJMOXKEHHbIX
B Pa3MYHBIX 4ACTAX JeBoGepexbsa KyHObIeBCKOro BOZOXDaHMIHINA.

B rosoBHO# 4acTuH BOAOXPaHHUJHILA HAHOOMee MOMHYIO KapTHHY GOPMH-
pOBaHHs NMOANOPA TPYHTOBHIX BOJ TPeTheill HAANONMEHHON Teppachl MOXKHO
npociefints Ha Boaro-Cyckanckom Bomopasfede (unu «CTaBpPomoJbCKOM
MAaCCHBE»), rfie PeXyM I'DYHTOBHIX BOX H3yYaeTCs [0 3HAYHTENBbHOMY YHCHTY
Ha6mofaTeJbHEX CKBaXuH Briceakckoro, CraBponosabckoro, Crenano-Pa-
guHckoro, HoBo-Bpurosckoro, Hanunosckoro, Canuenesckoro #u  KoMco-
MOJILCKOTO THAPOTeOJOrHYECKHX MOCTOB.

Tperbs mammofiMenHas Teppaca Ha 3TOM Y4acTKe Obula o6palueHa
kK Bouare uerkuM ycrymom, BmicOTa KOTOporo Hajg ypesoMm Bodarum cocrasis-
na 30—35 M, a Haj NOBEPXHOCTBIO MEPBOM HAANONMEHHOH Teppachl, NpH-
CJIOHEHHOH 3JeCh K TpeTheil Teppace, nocrurana 20—28 M. Ha 3anmage BOau-
34 GPOBKH YCTyIa MOBEPXHOCTb TPEThEH Teppachl uMeeT alc. OTMETKH 75—
80 M ¥ omyckaercst 10 OTMETOK 52—54 M HA BOCTOKE, Tle e€e IpOope3aeT He-
ray6oxas ponuHa peukn CycKaH.

B Bepxue#l yacte (MOImHOCTBIO OT 5—8 Ao 25 M) pa3pes Teppack npen-
CTABJEH CYTJMHKAMH C [POCHAOAMH Cylneced ¥ MeCKOB, a B HuxkHell (20—
40 M) TPeHMYL[ECTBEHHO NeCKaMH OT MEJKO3ePHHUCTHX A0 KPYNHO3ePHHCTHIX
C TrPaBHEM U TaJbKOH B MOIOIIBE TONMIM. AJIMIOBHAJbHBIE OTIOXEHHS IOX-
CTHJMAIOTCA IJIOTHHIMH IJIHOIEHOBHIMYM TIHHAMH, KOTOPble BCKDHIBAIOTCA Ha
a6c. oTMeTKax +9-—12 M.

pyHTOBBIE BOAN B ANMIOBHAJBHBIX OTJOXKEHHSX [0 HOANOpA 3ajeraJu
Ha riay6use or 3—7 #0 25—32 M, a Ha a6c. otMerkax oT 48—b0 M Ha cee-
pe no 35—42 M Ha lore. [ToTok rpyHTOBHIX BoJ OblI HampasJeH K Bodare u
b. Uepeminan; apeunupyioumee BiusgHHe p. CyCKaH CKasulBaJocb B HeGoJIb-
HI0¥ CTemneHw.

Ilpn samosiHeHWd BOAOXPAHHJIHIIA PAacCMaTpPHBAEMHI YYACTOK TpeTbel
Teppackl NPeBPATHJCH B IOJYOCTPOB, OMbIBAeMblii Ha 3amajie H I0T€ OCHOB-
HEIM BOJOXPaHuJHIeM B HoJuHe Bosaru, a Ha cepepe u CeBePO-BOCTOKE ero
3anuBoM B AoduHax pek b. Uepemman u CyckaH.

B nepuons NpPOEKTHPOBAHHA [Jf BLIICHEHHS BO3MOMKHOCTH MNOATOIIe-
nua cen Cersoe O3epo u Tarapckwe BricefKn GblId BHIOJNHEHH PaCHeThi
MOANOpa [0 PANy INONEPEeYHHKOB, H3 KOTOPHIX PACYeTHHH INONEpedHHK, HAy-
LA C Iora Ha CeBep, COBIANAET CO CTBOPOM CYLIECTBYIOIIHUX Cefiuac HabJro-
HaTeNbubix CKBaXHH (puc. 33 W 34). PacueThl NmpoH3BOAMIHCH IO ypaBHe-
HHAM OLHOMEpHOro GuJAbTPaOHHOro NOTOKA B KOHEUHHX DPa3HOCTAX, & IJd
cranyoHapHoro noanopa mo gopmyse I'. H. Kamenckoro. I1pu pacuerax or-
MeTKa' moAmopa Oblaa mpuHATA paBHOH +90 M, MOLIHOCTL BOAOHOCHOTO TO-
pu3oHTa — 50 M, KO3QQHIMEHT (HILTPALHM NECKOB 7 M/CYTKH, HepoCTa-
TOK Hacuumenus — 0,1, HamosHeHHe BofoXpaHuaria 10 orMerka HIIT mruo-
BeHHOE, YPOBEHDb €ro NOCTOSHHHIH.

ITo mauusiM mpoOrHosa, Ha yuacrtke c. Cperyioe O3epo yxe uepe3 5 Jer
[I0C/I€ HANOJHEHHS BOMOXPAHW/IHINA NOJ/KHO OLIIO HPOH30HATH INOXTONJEHHE,
a ypoBeHb I'PYHTOBLIX BOJ — AOCTHUTHYTH CBO€H mpenenbHol Beicots. Ha yua-
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Pnc 33. ConocrasienHue RNPOTHOIHLIA YpoBHeli rpyHTOBBIX BoA ¢ GaKTHuecknmMu ua Boaro-Cyckanckom
BOoAOpa3neie (pasapes mo amunu A—A, cM. puc. 35)
P aKTHUECKHE YPOBHH IPYHTOBMIX Boj [ —mHa 1956 r, 2—mHa 1961 T 3 —mua 1965 r, 4 — npOTrHO3HbIE
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auaan A—A, oM. pHe. 35).
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c1ke ¢. Tatapckne Brlcesku pacnpocTpaHeHHe HOANOpPA NMPOrHO3HPOBAJOCH
Gostee menaeHnbM. [1pennonaranock, 4To yepes 50 JeT rpyHTOBBIE BOAB MOJ-
HHMYTCS JHIIb O TAy6uHN 4—8 M OT NOBEPXHOCTH 3eMJH, 4 NOLTOIJCHHe
HaCTYNHT TOJbKO B KOHEUHYI0 CTaiuid (QOpMHPOBAHHS HOANOPA, KOTAa
TPYHTOBbie BOABI NOCTUTHYT OTMeToK 56—58 M u raiy6uHa wx 3ajeraHusi 6y-
ReT menee 2,0 M. DTH pacyersl CYIECTBEHHO PA3OMLIUCh ¢ (DAKTHYECKHUMH
JaHHBIMH.

D akTHHECKH MOANOpP I'PYHTOBHX BoA Ha CT4BpPONOJLCKOM MAacCuBe pas-
BHBAJCA CJAEAyIOIIHM ofpa3om (tab.a. 8). B 1955 r., korga 6bLIa 3aTOIVIe-
Ha moiiMa Bourw, noewlcuiaca ypoBeHb BOABI TOJIbKO Ha MEePBOH HaANOAMEH-

6
N\
Lo
AR y
/)
—~ 7
/\ ‘,?Qg%‘\
N
0N
2 .

Puc. 35. Cxema TrHAPOH3OrHnC Ha CTABPONOILCKOM MacCHBE:
a—mna 1954 r., 6—mHa 1960 r.,, &-—ma 1967 r, A—A —HanmpaBieFHe cXeMaTH4ecKoro paspesa
(cM. puc. 33 a4 34)

HOM Teppace, Ha TpeTbeil Teppace COXPAHMICS HX eCTeCTBeHHHIA pexuM. Bec-
HOli 1 jgetoM 1956 r. BOJOXpaHMAMNLEe NOKOWLIQ BIJIOTHYIO K YCTYNYy TpeTbel
HaJAnoiMeHHOH Teppackl, ¥ BhICOTA NOANOpa TPYHTOBHIX BOJ IOCTeJHeH co-
craguaa B npubpexnoll sactn 6—8 M. Co3mgaancy o6paTubie YKAOHH OT BO-
NOXPAHUJIHIA B CTODOHY BOJODPA3Meaa M 3epPKajao IPYHTGEHIX BOJL NpHO6pe-
JO B paspese BH BOTHYTOH KPHBOH C HAHHM3IIMMH OTMETKaMH Ha yda-
cTke cKB. 2284, Ha paccrosgEuu 2,4 KM OT Bofoxpauuauina. Ha paccrosinuu
oKoJIo 6 KM oT BOZOXpauuauiia (cke. 2285) NOANOP TPYHTOBHX BOX B 3TOT
Nepuon NPAaKTHYeCKH He ckasanaca. PopMHpoBaHWe [oOAopa YCKOPHJIOCH
¢ BecHbl 1957 r., Korma Owlia HOCTHTHYTa npoekTHas otMmerka HIIT Bomo-
XpaHWJHIA, a BICOTA MOANIOPA IPYHTOBBIX BOA Ha €ro ypese COCTaBuia
9,6—10,8 m. K okrab6pwo 1957 r. moanop pacupocrpaHMJCsi Ha pacCcTosiHue
12—15 kM. B nocaenywounie roast HaGJ0naACH NajbHEHIMUA TIONbEM [PYH-
TOBHIX BOJl, CMelIeHHe B CTOPOHY BONOpPa3fesa OCH AEUPeCcCHH Ha HX Io-
BEPXHOCTH M ofllee BHIONAXKHUBAHHE NENPECCHOHHOH KPHBOH, YTO OTPaXKEHO
Ha cxeMax rugpounsorunc {puc. 35). Brnykaywo ¢opMy 3epxano rpyHTOBBIX
Bojl nipuoGpeso nocie 1963 r. B KpaeBblx 4acTsiXx MacCHBAa YCTAHOBHJICH pe-
MM TPYHTOBHIX BOJ, TeCHO CBfI3aHHblii C CE30HHBIMH KOJeOaHHUAMH BOJIO-
XpaHuW/IHIia, a B ero cpennef yacTa (ckB. 2286-—2289) eme mpomomxascs
oOmMit MeNJIeHHbI HOABEM TPYHTOBLIX BOIL.

lupuHa 30HLI NPHBOLOXPAHMAMIIHOrO BHIA peXMMa TPYHTOBHIX BOI
HenocTOAHHA ¥ 3aBHCHT OT AMIIHTYAb! KoneOaHUSA YPOBHS BOLOXPaHHIHINA.
B cpeaneM oHa cocTaB/aseT 5—6 KM. 31ech Ce30HHBH PeXHM yPOBHS IPYH-
TOBHIX BOJ XapaKTepH3yeTCs CIEeNYIOUHMH 3/AeMEHTAMH: BeCeHHHH NOABEM,
JeTHE-OCEHHEee BEICOKOE NOJOMEHHE H OCCHHE-3UMHMHN cnaj.

Ha 1oxHol okpaune maccHea (ckB. 2282, 2283, 2284) pecenuuii noxbeM
yPOBHsS TPYHTOBBIX BOJ HAaYHHAETCH B Hayaje — CepefHe anpetsi (c oTcra-



TaG6anua 8
PopmMupoBaHHe NoANopa rPyHTOBLIX BoA Ha CTaBpPONOIbLCKOM MaccHBe

Yposuu 8o B a6C OTMeTKAY Ha | OKTAGDH
Hovep cksaxcHit
19550 | 1950 ¢ | 195, ¢ | 1958 v | 19501 | 19601 | 1961 r | 19621 | 1963r | 1964r | 19651 | 196 r | 1067 r | 1968 r.
Bonoxpanuanme (p Boara) 2744 | 45,57 | 52,40 | 52,40 | 52,43 | 51,86 | 52,44 | 54,38 | 50,82 | 50,95 | 52,68 | 51,52 | 50,56 | 51,82
2282 38,29 | 41,82 | 47,80 | 48,95 | 49,78 — 50,58 | 51,82 | 51,00 | 50,24 | 51,73 | 51,62 | 51,11 | 51,71
2283 3885 | 4134 | 46,67 | 48,606 | 49,73 | 50,14 | 50,52 | 51,13 | 51,02 | 51,91 51,33 | 51,47 | 51,09 | 51,85
2284 40,37 | 41,08 | 44,85 | 47,66 | 49,98 | 4961 [ 50,03 | 50,59 | 50,91 | 51,00 | 51,41 | 51,62 | 51,54 | 51,80
2285 43,65 | 43,74 | 45,14 | 46,99 | 48,05 | 48,73 | 49,31 49,91 50,46 | 50,83 | 51,24 | 51,02 | 51,71 | 51,96
2280 46,48 | 45,33 | 47,00 | 47,97 18,61 49,08 | 49,66 | 50,22 | 50,67 | 51,10 | 51,54 | 51,78 | 51,79 | 52,27
2287 48,45 | 48,33 | 48,80 | 49,25 | 49,45 | 49,74 | 50,15 | 50,66 | 51,02 | 51,49 | 52,01 | 52,14 | 52,35 | 52,81
2288 49,27 — — — - — — - 51,41 | 51,86 | 52,21 | 52,17 | 52,42 | 83,03
2289 49,66 | 49,37 | 50,07 | 50,38 | 50,60 | 50,75 | 51,23 | 51,45 | 51,68 | 52,23 | 52,47 | 52,26 | 52,42 | 52,93
35 — 4946 [ 50,59 | 50,84 [ 5102 | 51,11 51,61 51,82 | 51,89 | 52,3¢ | 52,39 — 52,07 | 52,566
4 — — — — — 51,27 | 51,77 | 51,93 | 51,87 | 52,24 | 5225 | 52,10 | 51,72 | 52,08
3 — — — — — 51,49 | 51,91 | 52,09 | 51,85 | 52,12 | 52,14 | 52,06 | 51,26 | 51,46
2 — — — — — 51,69 | 52,06 | 52,27 | 51,87 | 51,95 | 52,07 | 51,86 | 51,06 | 51,11
1 — - — — — 51,66 | 51,95 | 52,06 | 51,75 | 51,69 | 51,83 | 51,69 | 51,00 | 50,81
Bonoxpanuanume (p Cyckan) — — — — 51,80 | 52,40 | 53,30 | 5091 50 01 52,63 | 51,56 | 50,55 | 51,98
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BaHHeM Ha 12—25 fpHeil OT moAbeMa BOJABl B BOXOXPAHHIHIIe) H HPOAOJIKA-
ercd 0 OKTA6ps — HOAOpSA, HHOTAa RaXKe Ao HadaJaa gekabps, mocie 4ero
HAeT CIiaji, BHI3BAHHBIH 3MMHel CpPaGOTKOH BoAOXPaHuIHIa. 'onoBble am-
IVIATYABl YPOBHS, B OCHOBHOM pPAaBHBIE BeCeHHHM, KoJjebJjrorca ot 0,77 a0
2,40 M B 32BHCHMOCTH OT YAAJeHHOCTH OT BONOXPAHHJIUINE H aMIJIHTY/b!
KoJleOaHHS TOPH30HTA MocjeAHero. TakHe 3aKOHOMePHOCTH peXHMa TIpyH-
TOBHX BOX HA6JI0Aa1HCh 3j1eCb B NlepHOA (POpMHPOBAHHS MOANOPA I'PYHTO-
BBIX BOZ, HO A0 1962 r. UX cpedHeromoBble ypOBHH HelpPeDLIEHO BO3PACTaJH,
NOAHABIIKCL B leJoMm Ha 9,8—12,4 M uan mgo abc. otmetox 30, 656—51,8 M.
I'ny6uHel 3aneranus rpyHTOBHX BOA A0 HOAIIOpa 34eCb COCTaBAAAH 23—
32 M, a nocse OKOH4YaHusA nogbeMa — 12—20 M.

B 3o0He, npuierampomeil k CyckauckoMmy 3aauBy (cks. 1, 2, 3, 4) Bomo-
XPaHU/HLILA, Ile TPYHTOBbIE BOABL 3aJIeraloT Ha HeGOJbIIHX IJyOGHHAX, Ha HX
pexXKHM, KpoMe BONLOXPAHHINILA, CYHIECTBeHHOe BJAHSHHME OKa3biBalOT KAMMa-
THUecKHe (aKTOphl, ocobeHno HHOUAbTpPauus aTMocpepHBIX ocajikoB. Be-
CeHHHH NOAbEM 34eCb HAYMHAETCH H JOCTHraeT MaKCHMyMa oGBIYHO paHb-
Iie, YeM Ha Iore MacCHE4d, 4TO CBfi3aHO ¢ HHOUAbTPaUHed TaJux Box. B 3uMm-
HHH NiepHOJ, XOTA H HaAOJI0AaeTCsl CHaj ypOBHs, HO I'DYHTOBble BOAB yAep-
KHBAIOTCA B OTHOCHTEJIBHO BBICOKOM HoJoxeHHH. OOUME MoabeM IPYHTOBBIX
BOJ Ha 3TOM yuacTKe Takke Ipekpatuiacsi. B pesyabTate noxbeMa, KOTOPHH
COCTABHJ NpuMepHo 1—2,5 M, TPYHTOBHE BOAH 3aJIeraloT ceduac Ha riy6u-
Hax 1,5—3,0 m. IIponsomio moATomieHde HeJOJbHMIHX Y4aCTKOB, IM1aBHbIM
06pasoM 3aHATHX JyraMH, HO 3HAUHTeJLHHX H3MeHeHHH yCJOBHH OPOH3-
pactanus Tpae He HaGaofpaercs. HaspHeilmero pacnpocTpaHeHHs MOATOMN-
JIeHHs1 He OXHILAeTcs.

Ha paccrosiuuu cebie 5—6 KM OT Bojoxpanu/Hila (cxe. 2286, 2287,
2288, 2289) pausinMe Ce30HHBIX KOJeGaHHI ero ropM30HTa He OTpaxaeTcs Ha
pexHMe IPYHTOBHX BOA. [Ipu 3HauuTesbHOH ryGMHE HX 3ajeraHus Ha ¢o-
He 06mlero NoAbeMa YPOBHs B TedeHHe rofga MHOTAA HA6AIOAaeTCsi HeGOMb-
mol cnax B (peBpate — anpeae. [1o HeKOTOpHM CKBa)KHHAM 4eTKO Ipocie-
KUBAGTCH 3aBHCUMOCTb KoJe6GaHHH YpOBHS TPYHTOBBIX BOX OT BENHYHH aT-
MoctepHOro nasienus. [Ipu Menee ruy60Kom 3a/leraHHH 3epkajna TPYHTO-
BbIX BOZ HaGJIOXaeTcs XOPOINO BbIpaKeHHHH HX BeCeHHHH IOAbeM, CBA3AH-
HBIH ¢ HHGHUIbTPaUHeH TaJblXx BOX, HocJe dero cieayer Hefoabiofi cnaf,
CMEHSIIOIMMACA MeIJeHHKM NOAbeMOM, NMPORONAKAKMUMCA [0 KOHUA roaa.
Comorble aMIAUTYAb KOAeGAHHH YPOBHA TFPYHTOBHIX BOJX COCTABASIOT 34eCh
0,25—1,06 M, a peauunus nogbema — 0,14—0,62 M. 3a nepuox CyniecTeo-
BAaHHSA BOMOXPAHH/HIIA CPeAHErOfCBble YPOBHH TPYHTOBLIX BOJA BO3POCJIH HA
3,4—5,0 M. o nonnopa rpyHTOBLe BOJAbI 3aJerajH 3iech Ha rayOunax 8—
15 M, B HacTosillee BpeMsA OHH NOAHAMHCH K0 4,7—9,7 M. ITockoabKy noxbem
TPYHTOBLIX BOJA INPOXOJKAeTcs, BO3MOXKHBL elle YXYAIIEHHs [HApPOTe0JOrH-
YECKHX YCAOBHH TePpPHTOPHH, H IPOTrHO3 NOANOpPA IFPYHTOBHIX BOJX IS 3TOTO
y4acTKa uMeeT 00/bLIOE 3HAUYEHHUE,

3aHnKeHHBle CKOPOCTH (POPMHPOBAHHs NOANOPA B CpeXHEH 4acTH BOXO-
pasfesia OOBSCHAIOTCH HeBePHBIM BHIOODOM pacyeTHOH cXeMbl (OZHOMEpPHHIH
(QUAbTPAaHOHHBIH NOTOK, BMECTO XBYXMepHOro HJIH HaxKe TpexMepHOroj H
OCHOBHOrQ pacueTHOro MhNapaMerpa — Ko3(QdHIHeHTa ypOBHeNPOBOAHOCTH,
KOTOPBIA OBLI CHALHO 3aHUKeH. B oOlipefe/ieHHON CTelieHH CKa3aJo0ch yBexH-
YyeHHe HHQHJABTPANHOHHOIO MHTAHHA TPYHTOBHIX BOA MNpH INOBbIEHHH HX
YPOBHS.

B 1eHTpaabHOHU YacTH BOZOXPAHHIHINA PeXHM FPYHTOBBIX BOJ H3y4a-
eTca no HabmofaTelbHHM cKBaXXuHam Bonoctaukoeckoro u Crapo-Maiin-
CKOT0 IIGCTOB, KPOMe TOro, HMeIOTCsi [aHHBe HAGMIOReHHRE N0 ApXaHreJbCKO-
my, Kpemenkoeckomy u MleaHoBCcKOMY mocram.

apakTepHBIl I/ 3TOH YacTyu JeBoOepexXbsi BONOXPAHHJIWNIA YYacToK
c. Crapasi MaftHa pacnonoxeHn Ha TpeTbeil HAANOHMEHHOH Teppace p. Boa-
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re Ou mpopesaH JoauHoil p. MaiiHbl, B KOTOpO# Pa3BUTH! HoilMa ¥ JBe Hal-
noiiMeHHble Teppachl. ThJIOBOH 1moB mofiMbl p. MafiHbl uMeeT a6C. OTMETKH
48—49 M, mepBoW HaJAmOHdMeHHOH Teppachl — OKoJo 54 M, a BTOpo¥ Teppa-
cbl — 60 M. [loBeprHocTh TpeThell HaAokMeHOH Teppacs Board nmocrenenso
noBHaerca g0 otMerkH 76 M. Caaralomiue y4acToK aJJIOBHaJbHBIE OT/IOKE-
HUs [peicTaBJeHbl BBepXy CYIJIMHKaMH, a B HHJKHe{l YacTH [ecKaMH, MoIl-
HOCTH oTJoxeHu# 45—60 M. Ha a6c. otmerke + 20 M BCKPBITH I'VIHHH H Mep-
reqH Tarapckoro spyca.
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Abcomwemnas ommemxa yemsa cxBamun

Puc. 36 TpadHKk COnoCcTABAEHHA TNPOrHOZHBIX H QaAKTHUECKUX YypoBHeH Ha YHacrke
Crapas Ma#ina.

1~ nporrosnbie yposHu (5, 10, 50 ner mocie HamoJNHEHHS BOMOXDAHHAWILE, ~ -— MOPH
craGHAM3AlHH NMoanopa), 2 — GaKTHYECKHE YPOBHH.

TpyaToBele Boanl a/IOBHANbLHBEIX OTA0KEHHNH N0 MOANOPA 3aAeradid Ha
rayOuHe ot 4 g0 25 M. [ToTok rpyHTOBBIX Bonm Obl1 HampasJeH Kak K p. Boa-
re, rak ¥ K p. MafiHe u umen pazuanbHui Xapakrep

Iporros moamnopa rpyuToBeix Bom aas ydacrka Crapas Mafina nepso-
HayaJIbHO OCHOBHIBAJICS HA pacyeTax o aHajHtHueckuMm ¢opmysam H. H Be-
puruna u . H. Kamenckoro (cTauuoHapHbulii HOAMOp) HJsi OAHOMEPHOro
$UABTPAUKHOKHOrO OTOKA B OAHOPOAHOH Tosule mopod (kKoddduuuent ypos-
HenpoBoAHoCTH 0KoJo 300 M?/CyTKH) npH MTHOBEHHOM HAIOJHEHHH BOJO-
XpaHuauila, Pesyaprarbl 3T0OT0 IPOTHO3a [HO 0JHOMY W3 PACY4ETHBIX CTBO-
poB oTpaxennl Ha puc. 36. Heckonbko mosgmee mnporuos 6ol yToUHeH
M. A BesnopoBckoii IyTeM MOAE/JMPOBAHUSi HeyCTaHOBUBILEficsi QUABTpA-
LN Ha rHApaBanyeckoMm HHTerpartope cucremul B. C. JlykbsaHoBa. 3agaua pe-
uiajlack Kak AByXMepHas B IJaHe, P HHBIX 3HAYeHHSX PACUETHHIX MAPO-
reoJloruyecKidn napamerpos  (Ko3(QHIHMEHT yPOBHENPOBOJHOCTH  OKOJIO
600 M2/cyTKH) M C yyeTOM HHOHJIbTPALMOHHOrO INUTAHHUS TPYHTOBBIX BOJA
(70 MMjron) HO TakKe NPY MTHOBEHHOM HaNOMHEHWHW BOJOXpaHuawma. [1o
3TOMY IPOrHO3y NOATONJIEHHE JOJIKHO Obl10 PACTPOCTPAHHTHECH HA BCIO BTO-
pyio HaanoiMeHHyio Teppacy p. MaiiHbl depes 10 xer nocae HamoJHEHHS BO-
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JOXPaHHAHLIIA, a Yepe3 Tol H NAThb JeT cooTBeTcTBeHHo Ha 300 u 500 v ot
ype3a BOIOXpaHH.IHIIA.

PaspuTue noinopa TPYHTOBBIX BOI B CpedHell YaCTH BOJAOXpaHFJIAILA
HayaJioch ¢ BecHBl 1950 r., Korma 6blia 3atonJeHa HoitmMa p. Boaru u no#-
Ma ee NpUTOKOB (pekd Maiiua, YTKa, Kaamawop # Ip.) B uX yCTbeBBHIX ua-
crax. B pafione c. Crapas Maiina cosnajcs Heboablioil 06paTHBIM YKJIOH
IPYHTOEBIX BOJ, a NMOAMNOD PacnpoCTpaHHu/cs Ha paccrognHe go 1,0 kM. Br-
e 1o BOAOXPaHUAMHIY y C. BOJIOCTHHKOBKH OGpaTHHX YKJIOHOB B 3TOT Ie-
puold He Obljo, NMOANOP BBIPA3WJCA B HogbeMe TPyHTOBBIX Bom Ha 0,16—
0,25 M, Takxe Ha paccroaHuu A0 1,0 KM oT BomoxpaHmaHuia. Becrori 1957 .,
KOTIa ypOBeHb BOJOXPAaHHAHHIA JOCTUT OTMeTKH 53,0 M, IOBCeMeCTHO Co3/a-
JHCb OOpAaTHble YKJOHBI 3epKaja TPYHTOEbIX BoI, KOTOpBble pacCnpocTpaHH-
auck go 1,0—1,5 kM or Bofoxpasuauma. {lorbeM TPYHTOBHIX BOA 33 ITOT
rol cocraBua ot 0,33 mo 4,47 wm. B mocaeayiomue rofpl OeflpeCCHOHHbBIE kpH-
Bble [OCTENEeHHO NMPHOOGPETAIOT BBHINMYKAYIO (GopMy M obpaTHbie YKJIOHb Ha-
6/102a10TCS TOJIbKO B NaBOIKOBHIN Heprod. TloabeM TPYHTOBBIX BOI HpoO-
no/kancs go 1962 r., nocae uero B 1963—1964 rr. npousomo ux HOHHME-
HHe, CBS3aHHOe ¢ HHM3KHMH YPOBHSMH BOAOXpaHHAHIIA. 3a neprox ¢ 1957
no 1962 r. noamop pacHpoCTPaHHJICSH HA PacCTOSHHH 4—7 KM, Ha 6oJbIueM
pPaCCTOAHHH COXPaHHJCH €CTeCTECHHBIH pEeXHM TPYHTOBHIX BOJA. 30Ha, Tle
PEeXHM TIDYHTOBBIX BOJ 3aBHCHT OT CE30HHBIX KoJeGaHHH BOJOXpaHH/IHINA,
uMeeT WIHPHHY A0 3—4 kM. Ha GoJbineM paccTOSHHHM PEXHM IPYHTOBBIX BOI,
M B YCJAOBHAX HX NOANOpa ONpelenseTcs BJAHSHHEM KJAMMAaTHYeCKHX (bakxTo-
pos

Ha Crapo-MaijiHckoM yuacTke B HacTosimiee BpemMs 30Ha NPHBOIOXpa-
HHJMIHOTO peXKnMa TPYHTOBBIX BOJ pacrnpocTpaugerca Ao 2,2 KM OT BOAO-
XpaHHJaHIIa, Ha BondocTHuKOBCKOM yyactke — o 1,5 KM.

B cesonabix Koseb6aHHSIX YPOBHsS TPYHTOBBIx BOJ HPHODPEXRHOA (IPUBO-
JMOXPaHHJIHOIHON) 30HBI BBEISABJEHLI T K€ 3aKOHOMEDHOCTH, uTo H Ha CTas-
pONOJIBCKOM MaccHBe. 3HMHHA CIlajl YPOBHA B 3aBHCHMOCTI OT BeJHUHHbI
cpaboTky BOLOXPAHKJINILA H YA&JeHHOCTH OT Hero cocrasaser ot 0,15 xo
2,08 m. Becenunit nogbeN HayMHaeTCHd B KOHIE MapTa -— cepejHHe alpenis H
NPOMOAXKAETCH 10 CeHTA0ps — HoaAOps, pexe 1o JAexkabpda. Iomosnie amnii-
TYHbl, PaBHble aMIJIHTyAaM BeceHHero nombema, coctaBasioT 0,23—3,31 M
na Crapo-Mafinckom, 0,23-—1,59 wa ApxaHreabcKoM H BoOJOCTHHKOBCKOM
yuactkax.

3a BpeMs CyHIECTBOBaHHA BOJAONDAHH/AHINA TPYHTOBLIE BOIbl B paccMmar-
pUBaeMoOl 4yaCTH ero Aepobepexbs noAusauch Ha 1,42—7 .44 M, cpefHAd CKO-
pocTy nombeMa cocraemia 0,30—1,06 M B rox. [lo moangpa rpyHTOBbE BO-
nel 3ajerann Ha Crapo-MaliHCKOM yuactke Ha rJIyOHHAX TPEHMYHIECTBEH-
Ho {0—12 M, a Ha BoaoctHHKOBCKOM 1 ApxaHreabCkoM 9— 28 M, B nacros-
wee Bpems Ha yuactke Crapasi MaliHa 3HauMrte/bHble IVIOIMAZH NOATOILIE-
Hbl (ray6uHa 3ajeraHus rpyHroBbix eon 1,5—2,0 m). Ha BoaocTaHkoBCKOM
y4aCTKe IVyOHMHbI 3aJeraHHs rpyHTOBbIX BOJ MPEHMYIIECTBEHHO COCTABJSIOT
3—9 M ¥ HOATOIJIEHHE KOCHYJAOCH TOJABKO HeOOJBIIUX YyUaCTKOB, NPHIEralo-
X K 3aJIMBY BONOXpAaHH/IHIIA B HosauHe p. YTku. B paiione ApxaHreabcko-
ro 1ocra IPyHTOBbIE BOAbI He NMOTHSJIHCH Bbille 15—20 M oT HoBepxHOCTH
3eMJIH, H NIOATOILIeHHe OTCYTCTBYeT. JlanbHeHuiero noibeMa IPYHTOBBIX BOJ
H pacnpoCTpaHeHHss TIOATONJIEHHS Ha BCeX 3TUX YY4CTKaX He oXHIaercd.

ComnocraB/iende NPOrHO3HBIX PacyeToB NoANOpa IPYHTOBLIX BOL MO aHa-
JUTHYECKUM (opmMyaaM ¢ aKTHYECKUMH NaHbIMH NOKAa3HBaeT, YTO CKOpOCTh
dopmupoBauHs noAanopa (3a HCKJAIOYeHHeM NPHOPEXKHOH 30HBI) [O HPOrHO-
3y okasaJach CHJbHO 3aHHXKeHHOH, a BbicOTa KOHEYHOro HONNOPa CTOMB KE
npeyeeadueHHod. B 060HX cayyasX OWHOKH O6BACHAIOTCH IpeHebpeReHHeM
panuasbHbIM XapakTepoM IOTOKA IPYHTOBBIX BOX, H, KpoMe TOro, B MepsOM
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cryuae, HEBepHBIM BhIOOpDOM 3HaueHHS K03Gh(HIHEeHTa YPOBHENnpPOBONHOCTH,
a BO BTOPOM — HeyueToM KoJsieOaHHH FOPH30HTA BOMOXPAHHUNHILA

TI'opazzo 61uxe K ZeACTBHTENLHOCTH OKAa3aJCs MPOTrHO3 C HOMOLIBIO
\O#eJUPOBAHKS Ha THAPABIHUYECKOM HHTErpaTtope, XOT# H B 3TOM CJlyuae
(daxkTH4YEeCKHE YPOBHHU IPYHTOBHIX BOX BOJIM3¥ Oepera BONOXPAHUIHILE B Hep-
Bhie ronbl QopMUpPOBAHHUS HoANOpa OBIJIH HHIKE [POTHO3HBIX, TOCKOJbBKY Cpa-
60TKa TOpPM30HTa BOMOXPAHHJANUIA IPH MOZEAHPOBAHHH He VUYHTHBAJIACh
B uenom e 60/blIYI0 TOYHOCTb 3TOrO HPOrHo3a OGecHeymwId y4Yer panuaJib-
HOCTH MOTOKa TPYHTOBLIX BOR H YR4YHH BHI6GOp 3Ha4eHHs kodhPHuuMeHTa
ypoBHenposogHoctH IlocaenHee NMORATBEP.KAAETCH BHINOJHEUHBIMH HO3gHee
pacueramy 31oro Ko>PQHUHEHTa [0 N3HHBIM O KOAeGaHHAX YPOBHS TPYHTO
BHX BOX B HpubpexHo# 30He CpejpHssi ero BeJHYHHA [PHU 3TOM COCTABHAA
580 m?%/cyTKH, 4TO OJH3KO K [PHHNTON NPH MOXEJHPOBAHHH

B BepxoBbsix BOROADPAHHJUINA PEXKHM IPYHTOBBIA BOX l3Y4aAeTCs IO
(kBaxuHaMm MesekeccKoro nocra, pacnojoxeHHoro #Ha p b UYepewmuan, #
AnexkceeBckoro nocta Ha p Kame KpoMe Toro, umelotcs maHHbie Habawofe-
Hif no Jlebsxckomy u Ilpumopckomy nocram

B Rmoamne p b UYepeminan pasBuTHe MOAHoPa HAUYAJAOCH C BeCHbl
1957 r, Korfia ypoBeHb BONONPAHIJINNIA ROCTHr oTMetky 53,0 M u 6bi1a 3a
TonljieHa moiima pexku [loAmop rPYHTORBIX BOA 33 roj PacHpOCTpAHHJICH Ha
paccrosiie go 1,3 &M, a H\ vposlin mogHaaucs ua 0,88—1,48 m O6partuble
VKJIOHB 3epKa.a I'PYHTOBBIX BOA HAOJIOZaAHCH 3[ECh TOJNBKO B MEpBHE Me-
cAnb (Mal-—HIOHB) U PacHpoCTPaHANHCh A0 0,7 KM OT BOJOXPAHHJ/HINA
TloabeM rpydTOBHLIX BOJ, HernpephBHO wWed A0 1959 r u nocie He6OJILLIOTO
criaga 8 1960 r suosb Habawpa/csa B Tedenne 1961—1962 rr 3a ato Bpems
noAnop PacipoctpaHuiacs Ha paccrosiHue 1,6—2,0 kM n cocrasua 0,46—
3,23 m [Hanee 3mech, Ka&K ¥ B LEHTPAJBHON 4aCTH BOAOXPAHHININA, OGN
HOIbEN FPYHTOBbI\ BOJ NpenpaTHica

CesoHHble KoJeDaHUsi ypOBHA TPYHTOBHX BOJ B 30HE MPUBOZOXPaHH
THULHOTO HX pexdMa 0TPa)KalT KoaeGaHus TOPH30OHTAa BOJOXPAHUIMHIA Ii
\aPaKTePH3YIOTCA TEMH *he OCHOBHBIMH 37eMeHTaMy, UTO U Apyrhe paccMor
peHHble Bbille yuacTkn OfHAKO B CBSi3H ¢ HeOOMbIIHMH IMIyGHHAMH 3ane
raHis rpyHToBbIA Box (2—10 M) 3neCh B 3HAUHTENBHOH CTEHEHH HPOSiB.IA-
eTCa BJAHSIHHe KAHMAaTHYeCKHX (akTopoB XapakTepeH OoJiee paHHMII BeCeH
HH TIOABEM YDOBHSA TPYHTOBBIX BOJ, YTO CBSI3aHO C JBYMS CTaXHAMY na
Boika Ha p B UYepemman u ¢ MuQHAbTpannell aTMoc(epHBIX OCaAKOE AM
HJHTYIbl 3HMHEro cnajfa pasHsl 3xech 0,12—1,9 M, rooBee aMOJIATYAB KO
aebatorcs ot 0,24 no 3,69 M B 34BHCHMOCTH OT PACCTOAHUA RO BOJOXpAaHH-
JALLA

B cea3u ¢ TeM, uTo Ha 0o0.1bIIMX IJAOHIAASIA B Ipenesax ropoga Mesne-
KeCcca H ero OKpecTHOCTEN I'DYHTOBble BOAHW RO CO3MdaHMS BOAOADAHH/IHILE 3a-
Jeranwu Ha raybunax 1,0—3,0 M, gaxke HeGO/IbIIOH HX MOABEM MpPHBEEa X 3a-
MeTHOMY VAYAIIEHHIO THAPOreoJOrH4ecKux yCaoBHH Tepputopun Ha 3Haun-
TeJAbHBIX MJomafsaX Hauanoch 3abonauuBanue Jlasi 3aH(ATH FOPOAd OT HOX-
TONJEHHA 6ba CO3[aHA CHCTeMa ApeHa)kHO HOHM3HTEJbHBIX COOpPYKEeHHH,
XapakTepHCTHKa paboTH KOTOPbIX OyZeT maHa HHXKe

Yuyacrok AnekceeBCKHil HaxOAuTCsi HA 10XKHOM Oepery Kamckoro 3zanm-
Ba Kyi6BIIeBCKOTO BOJOXPAHHIHIIA H 60Jblliell cBOed 4acTbl0 paclofoxKeH
Ha JeBobepeXHoli HH3KOH HaANoRMeHHON Teppace p Kamnl, OTMETKH IO-
BEPXHOCTH KOTOpPO# B HPHOpEKHOH 4acTH COCTaBJasloT 5b4—>58 M Yeryn tep-
pachl K MoiiMe, 3aTOIIEHHOH B HACTOsillee BpeMA BOA4MH BOXOXPAHMIHINLA,
XOPOINO BBIPAaMKeH JNHIIb B BOCTOYHON 4aCTH Y4acTKa, raje ero 6pOBKA Ipo-
CAeKHUBAETCH Ha OTMeTKax 53—55 M B 3anamHOM uyacTd NOBEPXHOCTb Tep-
pacel NOCTeNeHHO CHHXKAeTcs K noiMe B neHTPasbHOH yacTH H HO BOCTOY-
HOH OKpaHHe y4acTKa Teppaca Hpope3aHa CyXHMH OBparaMu TyOHHOR 3—
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5 M, B yCTbeBbI\ YaCTA\ KOTOPBIx 06pasoBalcCh y3KHe 3a/HBBI BOLO\PAHII-
JMIIa.

Tonma yeTBepTHUHBIX OTJA0AEeHHH, 06pa3)ioHyx Teppacy, ¢ NOBepxHO-
CTH MNpeACTaBieHa MOblJeBaTHMU JEerKkUMH M CpejHUMH CYTJIHHKaMH MOIH-
HOCTbIO oT 5 o0 10 M Huike 3aneraioT nmpeMMymIeCTBEHHO TsiKesble CYIJIHH-
KH, UHOrJa TJHMHBl, MOHIHOCTh KOTOPHIX B ¢pelHeM cocTasJsgeT § M, a elle
HYUXKe — PA3HO3EPHUCThIE T'IaBHBIM 06pa3soM TOHRO- M MEJKO3epHHCTHe IMe-
CKY, BBepxYy MHOTJa IbljIeBaThie U TJIHHUCTHE, a B HUKHEH 4acTH TOJIKH —
rpaBejquCTbie, MECTaMH €O CJOEeM MeJKOH raJjdbKu M TIpaBUs B OCHOBaHHH
MotHocts meckoB coctaBaser 10—12 w.

KopenHoe J10ke Teppachl, UMewoniee oTMeThy 38—40 M, CJI0XKEHO OKpeM-
HeJbIMH N0JOMHTAMH Ka3aHChoOro sipyca.

YpoBeHb IpVHTOBHIX BoJ A0 HX NoAllopa BOAOXpaHHJHMIIEM B 3amagHoM,
4aCTH Y494CTKa HaxoAHJCH Ha rilybude 2,5—4.5 M, a B BOCTOYHOH — Ha I'JT}-
6une 4—8 M, UTO COOTBETCTBOBaJo oTMeTKaM 50—55 M Humxe sTux ormeTok
BCA ToJIIa YETBEPTHUHBIX OT/NOXKeHHH Obl1a HackmimleHa BOHOH, ofAHAaKO 6uaa-
rofaps HaJHYHIO B CpeJdHell 4aCTH TOJAUIM CAOA TAMKeJNbIX CYTTHHKOB M IVIMH
BOJABl HUKHHA IECKOB HUMejd HamlopHHIA xapakTep ¥ UX Ibe3oMeTpHUYecKIie
YPOBHH, XOTH U OblLIH GJH3KH K YPOBHIO TPYHTOBBIx BOJ, B CyTJ/IHHKA\, HE COB-
Hajajyu C HUM.

[TepBonauaabHuiil POrHO3 MOANOpa MOA3EMHBIX BOJ Ha TEPPUTOpHII
C. AnekceeBChOro OCHOBBIBAJICS Ha pacueTax 1o ¢opmyaaMm OAHOMepHOH
$uaptpannu (I, H. KameHckoro pas ycraHoBMBIIErocs mHoAlopa H
H. H. Bepuruna ans HeyCTaHOBHBILIEroCst), H Ha/JH4YHe 3a/HBOB BOJO\pa-
HHUJHOIA, TaKUM o6pa3oM, He Y4YHTHIBalock Bojoconepxkamiad ToJlia 4eT-
BepTHUHBIx OT.IOXKEHHIT Oblia IIpHBefeHa K OXHOPOAHOHN, NMOACTHJAINIHE ee
Ka3aHCKHe KapOGoHaTHbIEe MOPOABI pacCMaTpUBa/IMCh KakK BOJOYHOpP. YpoBeHb
BOAOXpdaHuJIHma Obii NPHHAT MTHOBEHHO VCTAHOBUBINHMCS H JRaJee HOCTo-
AHHO coxpaHsiomum otMerky HIIT (53 M)

CpapHeHUe pe3yJabTaTOB 3TOro NPOrHO3a ¢ AAHHBIMH (aKTHYeCKHA Ha-
O6a00eHH MO0Ka3ad0, 4To IIpH IPOrHo3e 3HAuUMTeJbHO 34HHKEHA CKOPOCTh
$opMupoBanud ojnopa, lipegeabHas Ke ero BeJHYHHAa HECKOJAbKO IpeyBe-
anvena, Jlauuele HadM0NEHU CBUAETEAbCTBYIOT O TOM, UTO HOAIOpP rpyHTO-
Bblx BOJA Ha AAHHOM yuacCTKe JOCTHr Ipele]bHOM BeJIHUYHHBI YKe B HepBbll
roj mocje 3anoJHEeHAS BoJOonpaHUAMHIA O NPOeKTHOs oTMeTKH. B mans-
HelllleM KoJAeBaHUs YPOBHS TPYHTOBHIX BOJ, HeloCpeACTBEHHO CJAERYIOT 3a
MOBBIIIEHUAMH H ClIagaMH TOPH30HTA BONOXPAaHHJIUIIA

IMpn yTouHennu nporsosa MoAnopa IMOZ3eMHbIX BOX Ha AJeKceeBCKOM
yuacTke (Huxurtun, 1963) 6biio IpHHSATO, YTO pasBHTEIE 3[ECh OTIOXKEHHA
HMEIT B Ch\eMe ABYXCA0HHOe CTpoeHHe, IIpHYEM BOJIONPOHHIA€MOCTb HHK-
Hero BOMOHOCHOTO CJosl, 06pa3oBaHHOr0 aJdJIOBHAAbHHMH eCKaMH H MoJ-
CTUJIAIOUIYIMH U\ TPellHMHOBAaTBIMH [OPOJaMU Ka3aHCKoro sipyca, GecKoHeyHo
BeJIMKa o CpPaBHEHHIO ¢ IIPOHUNAeMOCTbi0 BepiHero ¢J10d (CYIJHHKH H [JH-
HB). Y4HTHIBad0Ch, 4TO (UABTPAaUHOHHBIN IOTOK, KOTODHE J0 Moxamopa
B cxeMme 6bL1 6.,IM30K K OZHOMEPHOMY, IIpH HOANope 67arofiaps HAJAHUHIO OB-
paroe CTraHOBHTCA IByXMepHbiM B In1aHe. Hakouen, nporHo3 Hcxoaua us
pacueTHoro ruaporpada BoAO\paHHJHIIE, NOCTAaTOYHO OJM3KO alIPOKCHMH-
pywollero peatbHHH rHAporpad. B cooTBeTCTBHM C 3THM HPOrHO3 moanopa
HAIlOPHBIA BOJ HIIKHEro CAof AAd PasHbIN N0J04eHHH YPOBHA BOXOXpPaHH-
JiMila 6bL1 OCy HIECTBJAEH JAJs BCed TeppHTOPHH cejia MyTeM MOJAEJHPOBAHHS
o Metoxy DI JIA u Ang cpaBHeHMH C NOMOIULI DAacyeTOB B KOHEUHBIX pas-
HocTfIx (ABy\MepHas B I1aHe 3ajgaua). Kosiebauus ypoBHS IPYHTOBLIX BOX
B CYrJHHKAax GbiJu NMOJAYYeHH A OTAeJbHBIN TOYEK PacueToM Mo NPHO/IH-
KeHHOH (opMy/ie B KOHEUHBHIX PA3HOCTAX MJA ABYXCJAOHEOX TOMILH.

JaHHble, OpuBeJeHHble B Taba. 9, NoKa3bBalT XOPOIHYI0 CXOXHUMOCTH
pe3y/bTaToB yTOYHEHHBIN [POTHO30B C JAaHHBIMH (aKTuUecKHX HaGJII0AeHHI.
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MMognop moaseMHBX BOJ Ha 3aUlHHaeMHX ydacTKax
GeperoB Boaoxpaunuddua. [Ipu sanoguennr Ky#iOuimeBcKoro Bo-
JOApAHH/HNIA MHOTHE Hace/eHHbe NYHKTh H IPOMbIIIJeHHble HpeIpUATHSA
0Ka3aJHCb B 30HE 3aTONJEHHUS H NOLTOMNJIeHHsI, B CBA3H CuyeM emle B HepHol
(POEKTHPOBAHUSI peInaJcs BONPOC O LeJeco00pa3HOCTH HX NepeHeceHHs Ha
HOBBie MECTa W.u CO31aHusi HHXKeHepHofl 3amHThl. HaubGonee 3HauuTelbHEBIE
3aIlIMTHBIE COOpVKeHHd OBLIH co3laHel B Y.bfiHOBCKe, Mesekecce u Ka-
3aHH.

Tabnunuwa 9

Beicora ycraHoBHBUlerocst NOANOPa IPYHTOBBIX BOJ (paKTHYecKas H NO LaHHBIM
IpPOTHO3a) AJdeKCeeBCKHH y4acCTOK

Bricora noanopa dakru- BhICOTd NOANOPY 110 MPOIHO3Y, M
weckas, M
Paccrosidue
Homep or 6epera
tKBa- BONOXPaHH- no meroay STJA g no ¢opmviam
AN AHILs, M WaHGOIBLIAs cpentsist vpopiefi BonOXpa- B KOHPHHBX] o 1uomepH Jro
1a rox 3a ron HH THWA pasHocTsIX I0TOKa
(g HIID ans HIC
max I HIIT
2 225 2,56 2,03 2,5 2,1 2,1 2,2
H 507 1,89 1,45 19 1,7 1,7 2,0
4 785 1,58 111 1,6 14 14 1,9

B r. YabsiHOBCcKe 3amUTHBIE MEPONPHATUA OCYMIECTRJIEHBl B €ro 3aBOJIK-
CKOH 44aCTH, KOTopas PAacCHojoXeHa Ha JeBoGepexbe p. Board B mnpenenax
€e MepBOH M TpeTbell HaANONMeHHbX Teppac. [lepeas HaanoliMeHHasi Teppa-
ca HMeeT POBHYIO MOBEPXHOCTb, HECKOJbKO MHOHHKEHHYIO K ThIJIOBOMY IIBY,
rae pacnodoxeno Kapaceso 6oqoto (pHc. 37). AGCOMIOTHHE OTMETKH IO-
BEPXHOCTH TEPpPACH COCTaBAAIOT 43—49 M, yto Ha 4—9 m uumxke HIIT Bomo-
\panuaymia. TpeThst HaAnolMeHHast Teppaca BoJaru, ycTyn KOTOpPOH XOpOWIo
BbIDAXKeH, HMeeT a0C. OTMEeTKH HOBEPXHOCTH 60—72 M, OHAa He 3aTalJHBAeT-
¢l BOJOH H He MOJTONIAETCH.

Ilepsasi HaamofiMeHHasi Teppaca cJoXeHa B BepxXHeH YacTH TOHKO- H
MEJKO3epDHHCTHIMH I THHHCTHIMH ITECKAMM C NPOCAOSIMH CYIVIHHKOB H TJIHH,
a B HHXHeH — Pa3HO3CPHHCTbIMH MeCKaMH C rpaBHeM H ra/Jbkoi. MomHOCTH
anmosHa KoJdebaercs oT 28 no 45 M. I'pyHTOBbBIEe BOAb! AMMIOBHAJbHBIX OTJO-
JKeHHH 3aJeraJi-Ha ray6HHe 5—9 M, MONIHOCTb BONOHOCHOH TOJIIH COCTaB-
aana 17—36 M, BoJoynop IpelcTaB/JeH BepXHelOpCKHMH CJ4aHIEBATbIMH
rAHHAMH.

JJsi 3aidThl TEPPHTOPHH OT 3aTonaenHs B 1952 r. 610 HAYATO CTPOH-
TeJbCTBO 3aIIHTHBIX COOPYXKeHHH, B KOMIJIEKC KOTOPHIX B HACTOsIee BPeMs
B\OJLHT;

1. 3emasinas 1amba C KeJe306eTOHHBIM HOKPHTHEM, KOTOpas Orpax-
JaeT TepPHTOPHIO C TpeX CTOPOH H HAa BOCTOKe NPHMBIKAET K YCTYIy TpeTbei
HaJLOOAMEeHHOA Teppachl.

2. IlpuaaM60OBLI ApeHaX B BHAE FOPH30HTAJbHHIX HIEJAHCTBIX KepaMH-
qyeCKHX TPY6, VJIO0XKeHHBX B OCHOBAHHH BHYTpeHHero Kpas mamOu. Boma us
Tpy6 cobHpaercsi B KOJJIEKTODH U BMECTe CO0 CTOYHBIMH MPOMBIILTEHHBIMH
BooaMH cOpaceBaercsi B p. Boary depes miecTb HacocHHX craxndit. O6mui
IPUTOK BOXH NpH AdHHe npeHaxa 8000 M coctasaser 896 000 m3/cyTki.

3. BOR0OTJIHB NOBEPXHOCTHHX BOI, COGHPAEMBIX CeThbI0 KaHaB, HAYLINX
napaJjJielNbHo ocH namM6 Ha pacctosinud 350—500 M OT mocJiegHell, oCcyuiecT-
BJISIeTCH TPeMsi HACOCHBIMH CTAHIHAMH H3 IIECTH.
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4. Jpeuax ma KapaceBoM Gosnore oCyieCTBJASETCH OTKPBITOH KaHaROIl,
HIyHIel yepe3 BCe 00JOTO W OTBoAsAWell BOAY K OJHOM M3 HACOCHBIX CTaH-
LM,

5. CkBaxXHHB BEPTHKAJBHOTO ApPeHAXa /g HPELOTBpPAlIeHH: IORBEMA
CPYHTOBBIX BOZ, HMeloude NIyO6HHY oT 28 10 45 M M BCKpHEBaOWue BClO
TOMMY aAJI0BHAAbHBIX Hopod Ao Bomoynopa. CkeaxuHbl, B uuCie 354, pac-
nomokeHs Ha nporaxedunn H000 M napanjedbHo maMbGe Ha pAacCTOAHHH
150 M ot nee w B 25 M Apyr oT apyra. Hx GHILTPE uMeioT muaMerp 169 mam
u rpasuitnyio obceinky. Bonma u3 cKBaKMH 1no Tpy6aM nojaercs Ha Hacoc-
Hble CTAHIMH H NOCIE OYHCTKY MCHOJb3VEeTCd IS TEeXHHUEeCKUX M XO3HHCT-
BeHHBIX HyXn. Hebutbl riaydokoro ApeHaxka MpH OTMeTKe BOLOXPaHMJIHUINA
47—48 m konebaiorca g npemenax 400—1100 a/cek, a MaxkcuMaabHeIe OpH
oTMeTkax 52—53 M gocturarot 1800 a/fcek.

B 3
I radnolmennas
meppaca
P Boneu

Damba
lil

Nyiabouuebxoe
Bodoxparunure
Hir

I nednoimennan
mepraca p Boreu

Puc. 37. CxeMa 2alUHTHBIX COOPYXKeHHHW 3aBOMKBA r. Yaba-
HOBCKA

B pe3yabrate pa6oThl BCEX EPeYHCAeHHbIN 3aUIHTHLIN COOPYKEHHH YDO-
BeHb TPYHTOBLIX BOJ YIAEpPKUBAETCHA Ha raybuHax 4—~6 M, T. e. HOZTONIEHIIE
OTCYTCTBYET, a CYIeCTBOBaBLIee 3jechb paHee Kapaceso 6oJoTo mouTn
OCyIlleHo.

XapakTepucTUKa noATOnAsseMbIX 3eMedab. [lo npoexr-
HbIM J4HHBLIM, 30Ha NoATOmIeHHs Ky#OBILIEBCKOr0 BOMOXPaHH/IHIIA ONpe-
tenena B 28 711 ra. M3 uux 15406 ra, uan 53,7%, npuxonurca na Tartap-
ckyto ACCP, 8903 ra, unu 31%,— Ha YabsHOBCKYio obaactb, 3038 ra, win
10,6%,— una Ky#i6uimesckyio obaactb, 872 ra, wan 3% ,— Ha Mapuiickyio
ACCP #u 492 ra, uau 1,7%, — na Uysamckywo ACCP.

C nennio yTouHeHHs (PaKTHYECKUX TPAHHUIl HOATON/JEHHMS U BHISIBJEHUA
ero BJAHSIHMA Ha CeNbCKOXO3AMCTBEHHOE WCHOJb30BaHWE 3eMedb OTHeN0\
BOIHOrO Xo3sificTBa KasaHckoro ¢puanana AkameMHH HayK NpoBeleHO KOMI-
JAeXCcHoe 06C/aeNoBaHMe HOATONJAEHHBX 3eMelb, BKJAuaiomee reoMopdoso-
THYecKoe, reoboTaHUUeCKOe, OYBEHHOE M arpOTEeXHUYEecKoe H3yuyeHue (puc.
38, ta6a. 10).

IToaTonjieHHblie 3eMAH PACHOJOXKEH:E HAH B BHIE OTAeJbLHBIX YYaCTKOR
IJ0HIabI0 OT HECKOJNBKHX INECATKOB N0 COTHH reKTapOB WJIH CHJOUHBIMU
mMaccuBaMy. HauGosee KpynHble MaCCHEbI HOATONEHHBIX 3eMeJb PaCHoJo-
KeHbl 10 JeBoMy Gepery Kambl, no sepomy Oepery BAtku ¥ no nesoMy Ge-
pery Cpusiry, a TakKe Ha noAMax.

Cehillle MOJIOBHHBI MOATOIVIEHHBIX TeppHTOPUI — 85,7 ra pacnosoxeHo
Ha yyacTKax C pacujeHeHHBIM pesjbedOM, e MelKOBOIHble 3aJHBBHI 4epe-
LYIOTCA € [OJ0CAMH NOATOMIEHHHWX H HEeNONTON/eHHBIX 3eMedb. IJTo 3a-
MeTHO OCJOMKHSIeT CeJbCKOX03afICTBeHHOe HWCHOMb30BAHME ILIOMAAH, He-
CMOTpS Ha CPaBHHTENbHO HeGOJbINHE YI4CTKY HOATONIEHHUS,
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B sapucuMoOcCTH OT I/I3M€‘HE‘HI/IPI, NPOUCXOAAIIAX B PACTHTEJbHOM H MOY-
BEHHOM IIOKpoOBE, B Ipenejax njaomaiel NoATONnJAeHHsI MOXKHO BBIACAHUTh TPU

30HBI:
1) CHBHOrO BIWSHHS TIOXTOIJIEHHA

; 2) yMepeHHOro BJAUAHHA TONTONJIe-

Hua 7 3) caaboro BAHAHHS MOATONJIEHHSA

Has nepeofi 30HH XapakTepHO
3aAerande TCpYHTOBBIX BOj OJamxke
50 cM OT MOBEPXHOCTH. IJTO co3ldaeT
VCIAOBHS, [PH KOTOPHIX MPOHCXORAT
oJHas cMeHa BUAOBOrO coCTaBa pac-
THTeTbHOCTH. 30Ha YMEePEHHOro BJIHS-
HHA TOATOIJIEH¥WS pAacHojoxKeHa He-
CKOJBKO BHIIE [0 peasedy, H ypo-
BEHb IDYHTOBBIX BOJ KoJebJercs
3nech 3 npepedax Taybun ot 0,5 no
I v. B 3oue csaaBoro HOATONJIEHHSA
ray0uHa 3ajeraHus TPYHTOBHX BOX
sapbapyer oT 1 10 1,5 M.

B roasl ¢ GoJjiee BBICOKHM YpOB-
HeMl EBOXBl B BONOXPaHW/HIE 30Ha
CHNBLHOTO MOATONJEHUS MOXKeT 4Yac-
THYHO MM HOJHOCTBIO OKa3aThcd 3a-
TOIIEHHOH, 30Ha YMepeHHOro MOJTof-
JIeHHs ~—— NOATOWAeHHOH B CHJALHOH

cTenen., a 30Ha cnaboro noparonsne-
HHUA — (ICObiThiBATE YMEpEeHHOC MNOO-
TOIlJIeHH e,

V3vieHeHHe XHMHUYECKOTO
cocTasa MON3EeMHB N BOO O
BAHsdNeM HN noanopa. Kyi-
fuilieB.x0e BOJONDAHUWJHUIIE OKa3ando
3aMeTHOe BAMAHUE Ha H3MEeHeHHe XU-
MHYeckoro COCTaBa KaK TNOBEP\HOCT-
HBI\ BOI. OCOGEHHO MaJjbia pek (¥Yca,
b Uepewman, Kasauka) #u o03ep

YnbRHOBCK

[ 1 [eads
oooez [vvv s
s [T

Puc. 38. Cxema pasMemleHHsi NMOATOIJIEHHBIX 3€-
Medb.

Toatonaennvle Jseca I — nybosele, 2 -— cocHo-
Bbie, J-— ocHFOBble, 4 — 6epe30BHe, 5 — MOATON
JeHHbIC Jvra, 6 -— DOATOMJCHHBIE NdLIHH,
HOATONeHHble HCNONL30BaHHBIE MallHH PHMcKHe
nHppe Ha cxeme | — TIpHANOTUHHBIY 03€POBUL
HbI# IJec ¢ YoMHCKuM 3auusov, 11 — Hosoaesu
YeHCKHW O3epOBNHINLIA ANec « MesekeClKdym 3a
ausom Il — HuxHe-YabanoBckuf 03epOBUAHBIIN
nnec, 1V — BepxHe-YAbIHOBCKHHl  03epOBHAHLII
nnec V — Huxne Terow(kull  03epoBUIHbIR
naec, VI — Bepxe TIOTIOWICKUE  03epOBUIHbIH
miec VII — Bopkcho-KaMckufi  03epoBuaibli
naec  VIII — YucTonoabckuH paioH nepeMeHHo
[0 noanopa, 1% -— KasaHckuft palon nepomed
HOro nonmopa

7 —

(Huxupiy, Cpegnuit u Bepxuuii Kabausl na Tepputopun r. Kasanu), Tak H
MOJ3eMHLIN BOJ, PasBHTHIX 1o ero Geperam (Kareer, 1963; Kawkos, 1964).
ITH H3MeHeHHs, CKOpee JIOKaJsHOTO, YeM PErHoHaJbHOTO XapakTepa, KOCHy-
JTHCh TPYHTOBBIX BOJ HETBEPTHYHBIX OT/OKeHHH JeBoGepexXba H Pas3iUyHbIX

TaGauuwa 10
Pacnpeneanenue noaronieHHbIX 3emelb no 06JacTAM M yroibdMm (B %)
Jr?ﬁfx;xox r;(énmreo‘r: TMaurHu flausin panc-
MecTonoaumenne K odmel uCmob3ye Mble H‘E}‘;Pg"g’:?g}‘;; Jyra
njowanu

Tarapckas ACCP 834 — 20,2 79,8

YabsnoBckas od1acth , . . 9,5 59,1 40,9 —
Kvit6uresckas 061acTh . 7,1 30,0 55,7 14,3

HHtoro no KyiiObiuesckomy

BOJOXpPAHHMAMILY . . . . . . 100 7,7 24,9 67,4
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BOIXOHOCHBIX TOPH30HTOB B JAOYETBEePTHUHBIX IIOpPOZax Ha npaBoMm bepery
Boarn.

3naunTeJbHble H3MEHEHHs XHVHUECKOro COCTaBa TPYHTOBHIX BOJ OTMe-
yenbl Ha CraBponoabckom maccuBe. HanOosee 3aMeTHLie H3MEHEHHSI TPOHC-
XOAMJIH B LEHTPe IeNnpeccHH, o6pasoBaBLiefica Ha HOBEPXHOCTH FPYHTOBHIX
BOA B mpolecce ¢hopMupoBanusi ux noxnopa. Cioga xo 1963 r. Gul Hampas-
JieH NOJ3EeMHbIHl CTOK KaK OT BOAOXPAHHJIHILA, TaK H CO CTOPOHH BOZOpas-
gena. 3geck B CKB. 2283 MuHepaJH3aUHsi TFPYHTOBHIX BOXZ BO3pocia oOT
0,13 r/n B 1955 r. mo 1,39 r/n B 1963 r. [Ipu 3TOM yBeauuuoCh cogepK aHue
HOYTH BCeX KOMIIOHEHTOB, HO OCOGEHHO CyJb(aToB, UTO MPHBEJIO K H3MeHe-
HHIO THHA TPYHTOBHIX BOJ, KOTODbi€ H3 THAPOKapOOHATHHIX HPEBPAaTHUJHCH
B cyabdarubie. O6oranieHHe TPYHTOBBIX BOZA PACTBOPEHHHIMH COJSIMH IPO-
HCXOJAHJIO 32 CUET BHIEJAUYHBaHHA HOCAEeIHHX H3 NOpOJ ObIBLIEH 30HH aspa-
LUHH BOJAaMH, NOCTYNAaBIIHMM H3 Bozoxpanuiauma. Hekoropyio poab Hrpaao
yCHJHBLIEeCs HCHapeHHe IPYHTOBHIX BOJ Ha y4acCTKax, rde HX YpOBeHb NpPH-
61H3MJCcT K MOBEPXHOCTH. MakcHMaJsbHAasi MHHepaJH3auus TPYHTOBBIX BOI
rabaoganace B 1963 r., xorfla B OCHOBHOM 3aKOHUHJICA IIOLDBEM T'DYHTOBBLIN
BOJ M yCTAHOBHJIOCb HX IBHXKEHHe K BOJOXpaHujumy.B mocienyrwouie roasw
OTMeueHo CHHXKeHHe MHHepasausauuu 2o 0,9 rfa (1968 r.) It0 cneayer 06b-
SCHHTb BOCCTAHOBJIEHHEM eCTeCTBEHHOrO XapakTepa OanaHca TIPYHTOBHIX
BOZ, B KOTOPOM OCHOBHOE 3HaueHHe NpHOGpeaH WHGHILTPAHHOHHOE HHTAHIE
H CTOK B BOROXPaHHJIHILE.

Ha yuactke Crapo-MafiHckoM, BOJOCTHHKOBCKOM U ApXaHreJbCcKOM
3HAYHTENbHBIX M3MEeHeHHH MHHEepaJiH3alluH M XHMHYECKOIO cOCTaBa TpPyHTO-
BHIY BOJ HOJ BJHSIHHeM NoAnopa He npoxsonwio OpHako xa Crapo-Maiin-
cKoM yuacTke B CKB. 107 BHauase Hab/OLANOCh HEKOTOPOE YMeHbIlEHHE 00-
el MuHepanusauun Boxel (2,23 rfn 8 1957 r. m 1,59—1,97 B 1958—
1960 rr.), a B 1964 r. oTMeueno peskoe ee yseanueHue 1o 4,0 r/1. Tlepsoe
caeayer oGbacHHTh pa3baBjieHHEM TFPYHTOBHIX BOA BOZAMH, (PHIbTPOBABUIK-
MHCH H3 BOLOXPaHMJIHILA, a BTOPOE — NPOHHKHOBEHHEM 3arpsA3HeHHLIX BOZA
KaK ¢ HOBEPXHOCTH 3eMJIH, TaK H H3 BONAOXPaHH/MIIA, YTO NOATBEPKIAAETCHA
HaanupeM B BoZe NOs g0 2,7 mr/a u NOg — 1,5 mr/a.

Ha teppuropun Kasann nocie cosaanus KyHAGHIIeBCKOro BOZOXpaHH-
JHIlAa KayecTBO TI'PYHTOBLIX BOA TepBOH HaAnofiMeHHOA Teppachi, 3allu-
I1aeMo#l OT 3aTOIJIEHHs M NOATOMJEHHS, YXYAUIWIOCH, YBeJHUIHIACh ee MH-
HepaJjusauus, npeobaazaioulee 3HaueHHe B ee COCTaBe NpHOOPeaH cyabda-
TH, HaTpHH M KaJbluid. B HEKOTOPBIX cAyyasx yBeJHueHHe MHHepaTi3allHH
TPYHTOBHIX BOJ TNPOHCXOIHT helNOCPENCTBEHHO OKOMIO APEHAXKHHIX Ma ucTpa-
Jel, cO3MaHHBIX AJIS NMOHHMXKEHHS YPOBHA rpyHTOBbIX BOA OXHOH M3 NpHYHH
3TOTO, IO HallleMy MHEHHIO, siBJSIeTCS 3acOJieHHe BepXHell TOJIIH TPVHTOB,
KOTOpOe MNPOW3OLLIO HO HayasJa HOPMaJbHOA palOTH ApEHaXHo. Ccein
(Kawxkog, 1964).

3aMeTHble H3MEHEHHS B XMMHUYECKOM COCTaBe T'PYHTOBBIX BOA NPOH30-
i B XBOCTOBOH YacTH BogoXpaHuaumia (pafioH mnoc. KpacHOOKTSGDb-
ckufl). 3Zech HAGMIOZEHHSIMH IO CKBAaXKHHAM, PAcCHOJIOXKEHHHM Ha TepBOH
HaanoiMeHHOH Teppace, YCTaHOBJIEHO, YTO MHHepaJH3anus TPYHTOBHIX BOL
3aMeTHO BO3pOcJa HoCJe TOro, Kak BOLOXPaHHJHIIE 3alOJHHIOCH RO MPO-
eKkTHON oTMeTkH. B 1956 r. rpyHTOBHEe BOLBI MO COCTAaBy OTHOCHJHChL X THI-
pokapGoOHATHEIM—KaJbIHEBHM, a B 1957—1958 rr. oHM cTaHOBATCH CyJb-
¢daTHo-ruapoKapOGOHATHBIMH.

B ueJ0M H3MeHeHHe XHMHYECKOrO COCTaBa rpyHTOBHX BOZ aJIJIIOBHAJb-
HBIX OTJIOXKEHHH NMPOH3OLIIC B OCHOBHOM B BepPXHEH uacTH BOLOHOCHOTO ro-
PH30HTa, NPEACTaB/JIeHHON OOBIYHO CyrJIHHKaMH. B cpeanedl n ocobeHno Hux-
Hell YacTH MOPH30HTA, CJOKEHHOH KPYNHO3EPHHCTHIMH NECKaMH, BOABI MOBCe-
MECTHO OCTAIOTCS NPECHHIMH. DTO OODBACHSETCA TeM, U4TO HocJe HanoNHEHHs
BOZOXPAHHJHIIA TOABEM YPOBHS FPYHTOBHIX BOJ Bbi3BaJl DPAcTBOpPeHHe coJiel
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B HMXHE[l 4acTH 30HBI aspanuy. IlpoHcxoZniao nmepeMelieHHe cojlefl, HX MH-
rpanusi ¢ BOCXOIAIIHMH TOKaMH IpyHTOBHIX Box. Kpome Toro, Mecramu 3a-
COJIEHHIO COCOOCTBOBAJO YCHJIMBIIEECS HCIapeHHe ¢ TNOBEPXHOCTH IPYHTO-
BBIX BOJ.

3HaunTeNbHBI NPaKTHYECKHH HHTepec NMPeACTaBJAIOT yyacTKH Ha Box-
ro-¥CHHCKOM BOJOpPasjene, Ha KOTOPHIX SCHO BbIPAXKeHbI H3MEHEHHST B XH-
MHUYECKOM COCTaBe NOA3EMHBIX BoJ NepMCKHX oTJoxXeHHH. B ckB. 1202 Ile-
PEBOJIOKCKOTO HaGJI01aTeNbHOrD CTBOPA 0 3aI0JHEHHS BOLOXPAHHJHIIA MH-
HepaJH3alHsa BOIBI COCTaBJAdNa 5—6 Mr-3KB, B NMOCJAELyIOLIHe FOAbI OHA IO-
crurila 26 mMr-3kB. Oco6eHHO pe3sKoe yBeJHyeHHe MHHEPAJIH3aLMH MOA3EM-
HBIX BOJA INpOH30LLIO ¢ siHBapsi 1957 r. ¢ sicHo BbIpaX<eHHBIM NpeclJaja-
HHEM B BOJe CyJbGaToB MarHusg M KaJasluf. [loBhleHHe MHHepaJiH3alHH
TIOA3EMHBIX BOJ HabJiolaercs takxke B paione c¢. O6pasloBo, pacnosoxeH-
HOro B 4 KM K BOCTOKY 0T c. [Tepesosoku. IlogseMurle Boabl sgech o 3a-
TONJIEHHS BOMOXPAHHJAHINA OBLIH THAPOKAaPOOHATHBIMH — KaJbIHeBLIMH
C NOBBIMIEHHBIM COJepXKaHHeM HaTpusi. MuHepa/H3alHs HX He NpPeBHIuaJa
6—8 mr-3kB, cyxoit ocratok — 0,2—0,3 r/i. Tu BOAE LIHPOKO HCHOJbL30OBA-
JIHCh IS BOAOCHAGXKeHHs1 HaceJeHHbIX NynkTos. Haunnas c 1956 r. Mune-
pajmusanus BoJ BEPXHENEPMCKOro BOIOHOCHOTO FOPH3OHTA HAa YYACTKE CKB.
558 nocrenenHo yBenWunBaeTcs W B uioHe 1957 r. nocturaer 14 Mr-sks.

VIaMeHeHHsi B XHMHUYECKOM COCTaBe MON3EMHBIX BOX NEPMCKHX OTJIOXKE-
HH Ha Boaro-YcHHCKOM BOZOpasjelse, KAK H B PAaCCMOTPEHHBIX paHee Cly-
yagx TPYHTOBHIX BOJ JieBOGEpeXbs BONOXPAHHIHINE, OOBACHAITCA NepeMe-
[IeHHEM HX YPOBHS B TaKHE NOPOABI, KOTOPHE IO NOANOpa Oblin Oe3BOIHHI-
MH. 3hech QHABTPYIOUIHIACSH NOTOK NOXHRAJCT B BEPXHHE FOPH30HTHI TPELH-
HOBATOM, CYLIECTBEHHO 3aTHNCOBAHHOM TOJIIH TEPMCKHX H3BECTHAKOB H IO-
JIOMHTOB, UTO BBI3BAJO HX BHINEJAa4YHBaHHE,

HHolt xapakrep HMEIOT H3MEHEHHSi XHMHYEeCKOTO COCTaBa MNOL3EMHBIX
BOA INOA BAHAHHEM BOJNOXDAHMJHIIA B DfAfe WYHKTOB 10 TNPaBoOepexblo.
Ha npasom Gepery p. Boara B r. JKarynescke R0 3anoJjHeHHs BOJOXpa-
HHJIHIA BCe BOAO3a6OPHBIE CKBAaXKHMHbL, IKCIVIYaTHPYIOIHE KaMeHHOYrOJb-
HBII BOJAOHOCHBLI TOPH30HT, [AaBajJH NPECHYIO BOLy THIpokapOoHaTHOro
tuna. Boma oTsnuasach HeBLICOKON XECTKOCTbI0 H XOPOIIHMHA BKYCOBBIMH
KayecTBaMH. B mepHoJ 3allOfHeHHs BOJOXPaHHJHINAG HAYaNocb Becbma HH-
TEHCHBHOE H3MEHeHHe B XHMHUECKOM COCTaBe NOA3eMHBIX Boa (Taba. 11).

Ta6auuwa 11

H3meHeHUs XUMHYECKOTO COCTaBa
fOA3eMHbIX BOX KaMeHHOYTOAbHBIX
ornoweHH#l B r, Yuryirescke

JHara oT6opa Mg::?ij;;ga- x(;g;:g;;a'x—t:}leﬂ
10 VIT 1956 r. 0,54 0,18
24/1X 1956 r. 1,17 0,46
17/1 1957 r. 1,86 0,45
15/111 1957 r. 3,40 1,77
16/V 1957 r. 5,70 3,03

XapakTepHo, UTO NPOUECC H3MEeHEeHHS XHMHYECKOrO0 COCTaBa BOABI Ha-
yaJcsa B HauOoJee riay60KHX CKBaXKHHaX, TOrja Kak B MeHee INIyGOKHX CKBa-
JKHHAX H3MEHEHHS MHHepaJM3anuM NOYTH He IpoH3omo. B ckBaxwuHax,
pacHnoNoXeHHbIX BAAJH OT ype3a BOJOXPAHM/HWILA, XHMHUYECKHH COCTaB BO-
Ibl 0CTaJjIcA TaKXKe 0e3 CYLIeCTBeHHbIX H3MEeHeHH.
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CXoanVvi0 KapTuyy MOXHO naliaiofaTh B 3TOM pailione H Ha 1PyroM BO-
103abope, pacnogoxedsoM B 4—5 &M or Gepera Bousrn

Puc.

39 Ciema nepedopMHPOBaHMS
COJIEHHIX TOA3EMHBIX BOX TNON BIHSIHHEM BOIO~
XpaHHJINImA.

<hynoxa»

A — RO CO31aHHS BOZOXPAHUAHILA B — mocie
HAMONHEHKHs BOIOXPaHMIHINZ MPH HEyCTadOBHB
weMcd noancpe B — upu  cradunausoBaBmemed
MOAIOpe
I — BOZOMPOHHIl«EMBIE TOPOLBLI, 2 — OTHOCHTEND
HO BOAOYNOpHbIE [OPOABI, J — YPOBEHb TIPYHTO
BBIX BOJ, 4 — HAaNOpDHblEe VPORJH MOR3€VHLIX BOL
5 —rpanMua paziela OPECHLIX H cOJeHHIX BOI
6 —HaMpaBnenHe JIBMY eHHWA OPeCHLIY BOE 7 —
TO e COMeHB\ BOI 8 -- BOL03a00OpHast ChBaXkK¥
Ha H JHHaVHYeLKIIH YpoBeHh B HEH

PaccMoTpeHHoe gBJeHne MOXKHO
0GBACHHTD CJAeXyIOUHM B ecrecTen-
HBI\ ycaoBuaX p Bouara gpeduposasa
BOJOHOCHBI TOPH3OHT B H3BECTHAKA\
Bepxdero xapbouna, a Takxke H Oogee
ry6oKde  BOAOHOCHHE  TOPH3QHTHI
CpefHero W HUXKHero kKapOoHa, comep-
Katue BBICOKOMHHEpa JTH30BaHHBIE
Boabl [loBepxHoCThb MoCJenHHX HMeJa
\apaKTepHyIio «KyMoa006pas3Hyio»
dopmy (Cunuun-Bexkuypun, 1941). u
3ayuMasa gaubosee BBICOKOE [M0.I0-
XKeHde NOX PYCJAOBOH HacTbio AOJHHEI
{puc 39, A) C HanoJHeHHeM BOJO-
XpaHWIHIla H BO3HHKHOBEHHEM H30HI-
TOYHOTO THAPOCTATHYECKOTO JAaBJe-
HUS TI0OA JHHUEeM LOJuHB o0AacTb
pasrpysxu ray6oKHX NOA3eMHHX BOX
nepemectaiace B ray6e  Gepera
(puc 39, B), a B paccMaTpHBaeMo\
npuvepe (roJoBHas YacTb BOROXpa-
HU/JIHLIA) k TOMY e B CTOPOHY HHK-
Hero 6peda MJIOTHHHL H X BOpPOHKe je-
npeccuu NeHdCTBVIOHErO BORo3abopa
Bce 3T0 ¢mocoGCTBOBAAO NPOHUKHO-
BEHHIO COJEeHBIX BOA B B0A03a6OpHBIE
CKBaAXXUHbI

MoXKHO TPeATloNOXKHTb, YTO pes-
KOe yXyauleHHe xKauyeCTBa BOAH B BO-
J103a00PHBIX CKBAXUHA\ B HEKOTOPHI\
CTy4agX MOMKeT O0Kas3aTbCid BpeMeH-
HBIM, ecau IepeMellleHre <«KyroJa»
COJIEHBIN TOJ3eMHBIX BOJ B CTOPOHY
CKJIOHA [10JMHB BBI3BAHO CYLIECTBEH-
HO# pasuuueir B ckopoct (QOPMHPO-
BaHHUsl TOANMOPA HANOPHBIX U GesHa-
NOPHBIN BOA. B Takux cJaydasx 1o
Mepe cTabuaH3aUHy NMOANOpPAa TPYHTO-
BH\ BOJ BepXHfAs TIpaHULIA COJEHBI\
NoJ3eMHBIX BOJ MOXeT BHOBb He-
CKOJIBKO ONYCTUTBCA U 3aHATH NOJO-
JKeHHe, OJH3KOoe K eCcTEeCTBEHHOMYV
(puc. 39, B).

Ilpencrasaser uHTepec xapaxTep
H3MeHeHHH XHMHYECKOTO  COCTAaBa
TOA3eMHEIX BOL Ha paAxe BoI03abo-
POB B CpeflHEW W BepXHeH YacTa\ BO-
HOXpaHH/IHLIa B npefenax Tarapckoli
ACCP 3pecs mnomseMybie BOIBl HAa

npaBoGepembe p Boarn npuypoyeHsl X BOAOHOCHHIM TOPH3OHTAM Ka3aHCKO-
TO H TaTAPCKOTO fPYCOB, NMOACTHIAEMBIM HHXHEMEePMCKHMH THICAMH H aH-
rugpuraMu Ilo cocraBy nox3eMHEie BOJAbL B BEpXHHMX TOPHU30HTax B OCHOB-
HOM OTHOCHJHCbH K T'HAPOKAapOOHATHBIM KaJiblineBo-MaruueBuiM. C rayOGHHOMH
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MHHepaJu3alds UX yBeJMYHBAETCS H B HIXKHUX TODH30HTax BOAbl MpHOOpe-
JHU cyabdaTHel KaJabliHeBO-MaruHeBblili coCcTas.

Tlo nawumiv HalmomeHud 32 DPEXUMOM MOA3EMHBIX BOJ B paioHe
Huxuero Yciaona, Ha npaBom Gepery Bouaru, ma paccrosaunn 300 M or BO-
LOXpaHUIHIA, ¥ [0 CcO3AaHHd BOJOXPanWIMila, BeCeHHee TIOBbUlIEHHE
ypoBHA BOgbl B pEKe COMPOBOMKIANOCH yBenuuenneM OOmiedi MHHepannsa-
ILHH TOA3eMHHIX BOJ B NOpoAax XasaHckoro apyca.C IOHHKEHHOM YPOBHS
Boaru Muzepanu3altsg NoA3eMHBIX BOJL BHOBb YMEHbIIAAACh.

Cxonnasn xapTHHa Ha0JJwomaercs
H Tnocle HanoJdHeHHs BOAOXPAHHJIHU-
0la npd IMOBBILIEHHUAX M CpadoTKax
ero yposus. Takum o6pasoM, B mepH-
O BHICOKOIO CTOSIHHSI YDOBHSI BOJbI
B pexke WJIM B BOLOXPauU/HIIE, NO-BH-
AUMOMY, Bo3HMKAeT AOCTATOYHOE TUA-
pocraTHyecKoe MaBJeHHe AJS BbIKH-
MaHusi  Gojee  MHHepaJH30BAHHBIX
BOJA M3 HUKeJeXaumHX TOPU30OHTOB
B Bhlllelexaliye.

B paccmarpuBaeMoM palone HOP-
MaJbHBIH TOANOPHBIN TOPH30HT BOAO-
XpaHuauma 6Au30K K cpeadeMy ypos-
HI0 NIaBOJAKA DpeKU B eCTeCTBEHHHX
yeaouax. Ofnako cpabotka BoAO-
Xpanuwaunia He JocTuraeT OBITOBOTO
mexeHnnoro ypoHs Boaru. Ilostomy
B Uea0oM MHHEPAJH3aUUs NOA3EeMHBIX
BOJ B 30He BJMUSAHHS BOAOXPaHHIHILA
34eCh BBIUIe, YeM A0 INIePeKpbiTHA
Boaru naotuHOM.

Nepepaborka Geperos BoaOXpa- TombsTTH
nuguma. Ylporuos u (paktTnvecxas ne- °
pepabotka OGeperoB KyiiGhieBcKOro
BOAOXPAHNJIHIA WIHPOKO OCBEHIEHH
5 antepatype. Ilostomy mike pac-  Fue i Ofionuss xevrs padous pator S,
cMaTpuBaercss JAHWB 4acTe H06epe- HHKCHEPHO-Ie0JI0rHIeCKON CTaRUHK
XKbA BojoxpaHmwiumia (puc. 40), ox-
pauennasi B 1968—1969 rr. HcciaefOBAHHAMH YJIbAHOBCKON KOMIWIEKCHOH
THIPOrenJIOrHYecKoll ¥ MHKeHepHO-reoJornyeckoii cranuuu, das xapaxre-
pHCTHKE nepeopMHPoBaHHs GeperoBbIX CKJAOHOB B 9TOM paiiOHe 3a MepBhHe
TOAb! CyHeCTBOBAHHS BONOXDAHHINILA UCTOAb30BaHK faHHbie MOCKOBCKOTO
yuuBepcutera B KOMCOMOJBCKOH THAPOMeTEOPONOrHYeCKOH 06cepBaTOPHH.

ITepepa6oTka GeperoB BOAOXpPAaHWIHIA TIPOMCXORHT MNOA BO3AEHCTBH-
eM pas3auuHeX ($aKTopoB, H3 KOTODHIX OCHOBHBIMH SBJIAKTCH H3MEHeHHe
yea0BUl OOBOAHEHHOCTH CKJAOHOB H BETPOBOE BOJHEHHME Ha aKBATOPHH BO-
JIOXpaHuauma. Xapaktep H MacmTaGbi nepepaloTku 3aBHCAT OT MOpdoJo-
THYM CKJOHOB, HX TE0JOTHYECKOro CTPOEHUS H THAPOTeONOoTHYeCKHX ycJI0-
BHH, a TakKKe OT Pa3BHUTHA Ha CKJIOHAX (HU3HKO-Fe0JOTHYeCKHUX TPOLECCOB
H SIBJEHHH.

[TporHos nepepa6oTkd GeperoB KyiiGHIIEBCKOro BOAOXpPAHUIHILA GbLI
cocTaBideny 3aBO/KCKOHM 3Konmepuureir BceecoiosHoro raaporeo/orHieckoro
TpecTa no Metoauke, paspaGorannoit I'. C. 3onorapesniM (1955). Ilporuos
OCHOBEIBAJICH HA BbLIeJEHHH FeHeTHUECKHX THMOB GeperoBHIX CKIOHOB (06-
BaNbHELIe, OCHIHbIE, OMNOJ3HEBLIE, >PO3HOHHBIC, JIeJIOBHAJbBHLIE, CI0XHOIO
reHesHca) W WHIKEHEPHO-TE0JIOTHYECKOM palioHHpPOBaHHH OeperoB BOJOXpa-
HUJIHIIA To NpH3HaKaMm NpeobGiasaHHsl CK/JIOHOB TOTO WJIH HHOTO THIIa,
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PaccmorpuM mnepedopvupoBanHe OeperoB BOAOXPAHHIHIIA Ha pafe
KOHKDETHHIX YYaCTKOB, XapaKTepH3VIOUIHX CJeAyIollue Haubodee HOIBep-
’KeHHble Pa3pyllledHio U IMHPOKO PaCHpOCTpPaHEHHLe THNL CKIOHOB.

1. JleoGepexusie 00BaNbHO-OCHIHEIE CKJIOHB HAINOHMEHHBIX Teppac
p. Boaru, o6pasoBaHubie alTIOBHAJLHEIMH OTJOXKEHHsSMH (y4acTKM Deswrit
dp u Kpacumit §p)

2 llpaBoGepexHbie 06BAaIbHO-OCHIHLIE CKIOHBI, C10AEHHHE CYIVIHHU-
CTHIMHM M CYIecYaHbIMH OTJOXEHHSIMH, OpHTOKOB D Boaru, w gactuuso oc-
NoxHeHHbie omossusiMu (yuacrkn Mopnoso, Bepesoska, Ilugoska),

3. OmnoxsneBble CKJOHH, 00pa3oBaHHHE OpPCKEVM (yyacrox [opoau-
ie) ¥ MeJOBHIMH (Y4acTOK YCoJbe) NOpoaaMH.

[Ipornos nepepaGoTkn GeperoB Ha 3THX yyacTKaX CpPaBHHBAETCA C e€
aefictBuTenbHBIMM  pasdmepaMu  (tabor. 12). DBonee aeranbHo mpoucxonaus-
IHe 34eCh IPOLEeCcCH XapaKTepHU3VIOTCs BHKe

Ta6auyga 12

INporHo3unas U ¢axkTHyeckast nepepabotrka Geperos Ky#Goimesckoro
BOJAOXpaHuIHLIA (NepeMemeHye GPOBKH Gepera B M)

Paxra-
Tporaos PaxTH- yeckas
Howmep nepepa- yeckast nepepa-
Yuacrox crsopa | GOTKH nepepa- | Gorka B % Tpuveuanie
aa 10 Jer boTka k npor-
HO3HOR
JleBobepexHbe 06BalbHO-0CBHBHNHbBE CKJAOHE
Beawiit SIp 5 110 110 110 dakTuueckas mnepepaboTKa JaHa “Ha
6 95 80 84 1969 r, Ho 6aaronaps He3HaYHTENb-
Kpacuuiit SIp 1 65 20 31 HOMY OTCTyIIeHHi0o OpoBku abpa-
3MOHHOTO yCTVNa B TIoCJejHHMe Tofpl
OHA OYEHb Md10 OTAHYAETCA OT 1€~
cATHAeTHEH
INlpaBobepexubie 06BajlbHO-0OCHNHbBIE ChJIOHH
Mopnose — — 66 — Heussecrua BeauuliHa NIPOTHO3a fepe-
pa6orku 3a 10 1er
Bepesoska 1 70 61 80,7 [Ilepepaborka 3a 10 net (1965 r)
Whinosxa — 34 4 141 dakrydeckas nepepaboTKa B3fTa 3a
14 ner, 3a 10 7neT, HO-BHIUMOMY,
Oblna 61M3Ka K TNPOrHO3HOH
OnonsHeBble CKIOHD
[oponuie 2 30 22 73 daxTHyeckas mepepaboTKa laHa Ha
3 25 34 136 1969 r JauHsix 3a 10 aer cywecrt-
BOBAHHA BOJLOXDaHHAHILA HET
Yconbe 1 35 16 45,7 | Paxruueckas mnepepaboTka JaHa ia
2 — 17 1965 r, T e 3a 10 net

JlepobGepexHbie 06BAaNbHO-OCHTHB e ChkJAOHH DBennit Jp
HaXoAHTCsi Ha .JeBoM Oepery cyxennoro yuactka Kyii6slmesckoro pojo-
XpaHWIHIIa, OPHEHTHPOBAHHOrO ¢ IOro-BOCTOKAa Ha cesepo-zanaa. [lo pan-
HeiM CeHru/IeeBCKOH  MeTeocTaHuHu 3Aech Npeo0sanaor BeTpu € -3 H
10.-3. HaNpaB/JeHHH, KOTOpHe NIpH GoJblIoli riyOHHe BOAOXpaHWJAHIIA 0oGpa-
3yIOT BOJHH BHCOTOH 10 2,5—3 M, moaxoasiuiHe K Oepery OYTH mog npsa-
MBIM yFJ0M. DTO cocoGeTByeT pasMeiBy Oepera,
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Vuacrton Kpacubiii $Ip, pacnosoxennsl ceBepHee, HANOIUTCH B CXO.-
HBIX YCJOBHSIX, HO Ojarojapsi usruby Gepera ceBepHas 4acTb ero MOAMbI-
Baercst BOJHavin Oojlee MHTEHCHBHO YYaCTKH PACHOJIOXKEHH Ha TpeThell H
4eTBepPTOH HaJANMOHMEHHHIX Teppacax p. BoJrn, ycTynel KOTopwIX CJ0XKeHB
TOHKO- H MeJIKO3EDHUCTHIMH IeCKaMu € NPOCJIOSIMH TJIHMH, CYTJIHHKOB H CY-
neced. B BepxHe#l YacTH YCTyNOB Ha OTAeJbHBIX ydYacTKaX Teppac pasBH-
TH 30/I0Bble NECKH. AGCOJIOTHHE OTVIETKH NOBEPXHOCTH TEPPAC KO.Jae6MI0T-
csi or 85 no 120 m. ITepepaboTka Gepera Ha ITHX y4acTKaxX IJa JIO0BOJILHO
aKTHBHO W Ji0 CO31aHus Bonoxpammnnma Ylo mawumiv M. K. Tpase u
H. M. lilarposofi, 6Gepera Borau snech oTcTymaiu sa 3—4 v B rox.

- < S R g ———

Puc. 41. Beawii Sip. Creop 5 {y mxonn)

C Becust 1956 r, norZa yposeHb BOJOXpAaHNJHINA JOCTHF OTVETOh
45,0—45,5 M, na yuactke Benbli §Ip oco6enno cHibHO Haua pasvblBaTb-
Cfl YCTYH 4eTBEPTOH HAANONMEHHOH Teppackl (CTBOP y WikOJbL, pHe. 41).
B Kpacnou Slpe B 1956 r. paswbis Gepera OTMeueH JWIIbL B CeBepHOH 4a-
CTH ceJa, B I0KHOH JKe yacTH, 3aTONJdeHHas noiMa o06pasoBana MeJsKo-
Bofbe IMpHHOM Gosee 100 M, KOTOpoOE TracHIO CHAV BOJH.

B 1957 r. BonoxpaHuanile Gbi10 3aNOJHEHO IO NPOEKTHON OTMETKH H
pasMeiB Geperos pesko yBenumuuncs  [IpH nopvbise OCHOBamHSU yCTyna
B KpacHoM §flpe mpoucXOnu/iu TaKOil BeiHuMHbI OOBAlABI H OCOBHI, UTO HX
nepepaGOTKa BOJIHAMH [JIHAACH HECKOJBKO MECSLeB H OHH yCneBa.Id IO-
KpHITbCS TPABSHOH PacTHTENBHOCTBIO

B 1958 r Haun6onee 3HayHTeIbHBI PasMHIB HAG.JII0713JCS BECHOH H
B NIEpBYIO NOJOBHHY Jieta NPH (OPCHPOBAHHOV YPOBNE BOJOXPAaHUIHILA
(53,5 m). B Kpacnow fIpe B crBope | ofbev pasvibITeIX NOpoZ 3a 3TOT
nepuon pasnsiaca 100 M® na 1 mor. m Gepera. B Besnom $Ipe y mwosn on
coctaBun 150 M® ma 1 mor. M Gepera, a B cTBOpe VeJbHMIB — 50 MS.
B XoHue sieTa u OceHbi0 yPOBeHb BONOXPAHMJIMILA NOHUSWICH, H SHEPrHT
BOIH 3aTpaumBajiacb B OCHOBHOV Ha NepedopvHpoBanue oTMeaH. O6beM
PasMbITBIX TeCYaHBX NOPOI oTMe d cocTaBuy 14 w3 na 1 nor. m Gepera.
Ha Tex yuacTkax, rae BOJHEI OCEHHHX WITOPMOB DPa3VLIM aGpasHBHbIE
OTMesH, O006pasOBajiich HOBble KPYNHBIE OCOBH M OCBINH  0GBEMOM IO
1000 M3 K sery 1969 r. o6mas Beanuynna nepepaboTku Gepera HMocTHria
caenylomux pasmepoB Ha 1 mor v Gepera (B w3):
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Kpacusilt SIp. . . . . . .. ... .... 900
Beawiit SIp y mgoast . . . . . . ... .. 1870
Benotit SIp y MeapHuust . . , . . . . .. . 365

3aBHCHMOCTh BEJHUYHHBI Pa3sMBIBa OT I[IHPHHBL NOABOAHOH OTMeJaU
MOXKHO MpPOCAeIHTh H3 CONOCTABJAGHUS 3THX HaHHBIX MO yYacrky Desblf
dp (raba, 13).
Ta6bnuma 13
lNepepa6oTka Gepera Ha yuyactke Beamit Slp

Crsap [Toxa3arean nepepalorkd 1956 r. { 1957r 1958 r | 1969r.

Y wkoabt llnputa a6pasuoHHO# oTMedu, M ., . . . .|156—16{20—-22| 46 | 100
O61beM pa3MbiBaeMbIx IOpPOX, M3, . . . . .| 550 600 | 150

Y menbuunsl | lupusa aGpasuonuofi ot™enu, m . . . . .| 20 {27-—30| 51 | 100
OO6beM pa3MblBAeMBIX DOPOX, M: , . . . . 30 120 50

Craexyer OTMerdTb, YTO NPOgHAH OTMedei, NOCTPOSHHBe MO HaHHBIM
1969 r., 6nH3KN K mporHo3HuiM. QOpMH paspylueHHs Oepera Ha Bcex CTBO-
pax cxonusl. IlepHomnuecku mo Mepe NOAMBIBA OCHOBAaHHSA GeperoBOro yc-
Tyna HOPOHCXOLAT OCHINH, a Ha Oosee MMIHHHCTHIX yyacTKaX — OOBaJbl, pas-
Mepsl KOTOPHIX 3aBHCAT OT BHICOTHI M KpyTHsHu ycryma. [locie sroro pas-
pylieHne Oepera Ha HeKOTOpOe BpeMs TpeKpallaeTcsi, pasMbiBaeTcs Mmare-
pran oceimeii H 00BaNOB, Ha TOBEPXHOCTH KOTODHX MOABASIOTCH TPeUlHHEE
H HeGOJBIIYE OCOBBHL

B nociennue roisl nepepaGorka Oepera CHIBHO 3avemaHIachk. Dpos-
Ka Gepera ¢ 1968 no 1969 r. 8 Besom Slpe orcrynuna B CTBOpe y LIKOIH
Ha 0,8 M, B CTBOpe YV MedbHUIB — Ha 2 M, B Kpacuom Hpe—ua 1,1 M, T. &
TIPUMEepHO Ha BeJUYHHY, OTMEUaBITYIOCH JO CO3JaHUsd BOZOXpaHWIHILA.

[TpaBoGepexHble ©00BAABLHO-OCHBHOHHE CKJAOHB [aa
yuactkoB MopnoBo u Hlunosxa (CenruneeBckuii paiioH YabaHOBCKOH 06-
JIACTH) XapaxkTepHO, 4TO BeTpnl Npeobsajarourux nampasmennin (103, 3,
C3) obpasyior BOAHB, HAymHe oT Gepera. Ha BepesoBckom ke yuactke
NpPU CHABHBIX BeTpaiX CEeBEPHOTO H CeBepO-BOCTOYHOIO HANpPABAEHHH MOMXKeT
Pa3BMHBATLCA 3HAUHTEJbHOe BOJHeHHe. DeperoBble CKJIOHHI BCEX yIACTKOB L0
3aromiedts OblAH JOBOTLHO MOJOTH, CPeIHUN YroJ HX He mpeBeiman 15°
Y cea HlumoBku u Mopnoso 310 0OBACHAETCA HAJHUHEM ONOJ3HEBBIX CTY-
neHell U WIHPOKHX GeUyeBHHKOB ¢ KPYTH3HOH 6—7°, BeIpabOTaHHBIX B MeNo-
Buix nopoaaXx. Ha DBepe3oBckom ydyacTke 3aTOnJeHbl NOAMA W HHUXKHASA
yacte ycryna 111 magmoiiMennoit  Teppacst p, YcH, Takke 00pasyioiihe
MeJKOBObe

B reosorryeckov CTPOeHHH ydacTka MOpIZOBO NPUHHMAIOT YYacrTHe
anTcKHe CJa6GOBJAXKHBE, XKHPHBle H IJOTHBIE INIHHBL, NePEKPHITHE aNMioBU-
aJpHBIVH OTJIOKeHHaMu Il HagnmofiveHHON Teppacel nputoka p Boary,
npejcTaBjienbie JerKUM CYIJIHHKOM C NPOCIOHKaMH HecKa, rajJbKH U HJH-
croft rauHel. CK/IOH HNOKPHIT MaJ/JOMOIIHBIM IJamOM [eJI0BHAJIBLHOIO CY-
rJIMHKA.

[Tepepaborka Gepera Ha ywactke c. Mopaoso nagasdace B 1956 1.,
KOrZa HecMOTpsa Ha JHIIb 4acTHYHOe 3amoJHeHHe BONLOXPAaHU/IHIIA, PA3VEIB
coctaBua1 106 M® Ha | mor. v. Gepera. C 1958 r. HHTeHCHBHOCTb Nepepa-
GOTKH 3HAUUTENLHO YMEHbLIMJach, TAK KaK BOJIHHL TacHINCh 06pa3oBas-
Jeiicss 0TMeNbio, KoTopas Aocthraa B 1957 r. mupunel 21 M. B 1958 r. BHI-
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cora aGpasHMOHHOro ycryma cocrasassaa 14 M. B 1961 r. pasmueiB ewe <o-
KpartuJcs, HO (GOpPMBL U XapakTep NepepaboTKu ocraduch Te ke, K 1968 r.
BLICOTA yCTyna AoCTHTIa 17 M. YeTyn uMea BeInyKayio $GopMmMy co cieaa-
My 06BanoB. IloBepxHOCTh a6pa3HOHHOR OTMeJu Gpla TOKPHTA rajged-
HBIMK HapocamMu MOwWHOCThI0 10—20 cv. Ilpu monuxkensom yposHe Bogo-
XpaHHWaIHIa o6Ha)kKaJcd NAAXK IMHPHHOA OT 2 1o 5 M, CMOXKeHHH{l ra/JlbKOn
MeJsa, Mepre/is H OnokH. Ha nusike nveaucs aBa  XOPOIIO BHPaXKeHHBIX
ITOPMOBBEIX Bajga BucoTOR 10 0,5 M IlepepaGorka Gepera no rogam mpo-
HCXOAK/IA HepPaBHOMEPHO, HO BCe Xe HabJaonajgach TeHIeHUHs K yMeHblle-
HHI0 nepepabOTKH Co BpeMeHeM. Taxk, eciu 3a nepBuie NATH JET CYIECTBO-
BaHUS BOLOXPaHWIHIlA O6beM PasMBITHX nopoj Ha | mor. M Gepera G
pased mpumepHo 550 M3, TO 3a nocaelHHe MATH JeT 3Ta BeJHYHHA COCTA-
Busta 115 M3

Ha HlusioBckoM yuacTKe MeqoBHle TJMHHCTO-KapGOHATHHie MOPOJBI
NPHAKPHITEL YeTBEPTHYHHMH ONOJN3HEBHMH, aNMIOBHAJLHBIMHA, AEJIOBHAMbL-
HBIMH, TPOJIOBHANBHBIMH U OCHIIHBIMH O6pasoBannsmu. [lo Bpemenu o6pa-
30BaHKA 3JeCb MOXHO BHAENHTb TPH KOMILIEKCa OMNOJA3HEBHIX HAKOIIEeHHIL.
CpenneyerBepTHuHBlE Pa3BUTH K CeBODYy 1 ceBepo-3amaly or HIunosku
H chaaramoT NoJoTrHil CKJIOH. B pesnbede oHH He BHIpaxeHH, BUIHBE JIHIIb
B OOHaXKeHUAX B 6OPTAX OBPATOB M B Paspesax CKBAXKHH. DTH ONOJ3HH 3a-
XBaTBIBAIOT NOPOABl OT alTCKHX TVIMH 10 MaacTPUXTCKOro Meia Bepxueuer-
BepTHUHBEE OMOJ3HH O6pPa30Ba/IiChL 33 CYET BTOPHUUHOrO CMeEIlEHHS CcPelHe-
yeTBepTHUHBIX. [Ipu 3TOM ©hOPMHUPOBAIUCE OMOJ3HeBue LUPKH Ha CeBep-
Hoit okpande HIuaosku u na npasov Gepery Ilonoma pyubs, a MeJdoBbie
10poAbl B pe3ysapTaTe NOBTOPHBIX MOABHXKEK OBLIM CHWILHO pa3apo6./eHsl
u nepeMaTsl. COBpeMeHHBIE ONOJN3HH Pa3BUTH B OCHOBHOM B HIDKHEH 4acTH
OMOJM3HEBHIX IUPKOB M 006Pas0BaHbl CyLIHHHCTO-NIEGEHUCTEIMH NPOAyKTa-
MH DPa3pymeHus MepreilucToiX W TIHHHCTHIX NMOPO;I. AJMIIOBHAMBHBIE OTJIO-
xenus oGpasywt I u Il Teppacel npuroka Boarn — ITonosa pyubs, u 10#-
Mpl Boaru u Bnapjamouux B Hee pyubeB. OTNOXKeHUSA HAANOHMEHHHIX Tep-
pac mpeacTam/JeHn BHH3y TaJeyHUKOM H NeCKaMU MEAKO3ePHHCTHIMH, TJH-
HUCTHIMH, B BEPXy — HJIOBAaTHMU cyrauHKami. CoBpeMeHHble aMTIOBHANB-
Hple OTJIOXKeHusa NPUTOKOB Boarn, a Taxxke HenioBuafbHble (MOIIHOCTb
10—12 m) u npoaioBua/dpHBle 06pa30BaHUA NPeACTABJEHB CYL/IHHHUCTHIM
MaTepHa/JoM ¢ lleGHev Mepreas ¥ Meqa.

B okpecrHoctax UHIni1oBkM 'BOAOHOCHBe TOPU3OHTH  MPHYPOYEHH
K aNTCKHV, albOCKHM, TyPOHCKHM M YETBePTHUYHBIM OTI0KeHdaM. OnoasHH
3aKPHBAOT 30Hy BHK/AHHHBAaHHg anTckux Bog (60—95 m aGc. BbICOTH).
AnbGCKUMY BOAAMH NHTAIOTCH HCTOYHUKH B BePXHeil yacTH CKJAOHA, TYDPOH-
CKUMH — HCTOYHHKH Ha [Oro-3amaqHoil OKpauHe cesa. Boasl ueTBepTHYHHIX
OTJIOXKeHUl B BepxHell yactu Il HaanoiiMeHHOl Teppace 3aJjeraln Ha a6e.
orveTke 58—55 M W moc/e 3aNOJHeHHS BOJOXDPAHUIUILA HOMNBITHIBAIOT MO1-
nop.
IMepepaGoTka Gepera nHa yuactke HnmoBxu nawamacs B 1956 r. u mpo-
710J1Kanach ouyeHb MHTeHcHBHOo B Teyenue 1957 r Tlo mamuwmiv H. H. Peyr-
CKOi1, o6beM pa3MBITHIX nopoj no 1 crBopy 3a 1956—1957 rr. cocrasun
25—40 M3 Ha 1 mor. M, 6poBka a6pa3HOHHOTO yecTynma OTCTymusaa Ha 10 M,
B 1958 r. nepepa6otka Gepera Gulaa meHbiue, yev B 1957 r. O6bem pas-
MpiBa moponx Ha 1 mor. M Gepera cocraBua 90 w3, 6poBKa OTCTyNHJIA BCEro
Jumb Ha 4,2 M v Kk asrycry 1958 r. of6pasosajsace 0Tvenb MHPHHONE 20 M
npu kpytHsHe 6°20’. 1958—1969 rr. 6poBka mo neppoMy CTBODY OTOXBHHY-
Jgace Ha 34 v, a 06beM pasMbITHX mopox ¢ 1956 no 1968 r. va | nor. M
Gepera goctur 174 M3

Bepe3oBckuil yyacToK uveeT OueHb MPOCTOe TEOJOTHYeCKoe CTpOeHHe.
Beper 3mech C/a0XKeH a/MoBHAMbHBIMH OTaOxeHusivin 11T HagnoiimenHo#
Teppackl p. Ycbl, NPeACTaBAeHHBIMH CYNechlo ¢ NMpOCJOSvMH HIHE34aMH nec-
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Ka 1 TMeCKOM MeJnLO- H cpelne3epHHCTHIM. Yke B 1956 r. 31ecs o6pa3oBaJ-
A KpyTofi abpa3noHHbll yCTYIN, HO OCOGEHHO HHTEHCUBHO pa3MeiBaldca Oe-
per B 1957 r., B TeueHHe KOTOPOro ero GpoBKa OTCTyNusaa ua 18 M, a 06b-
eM pa3MBITHX Nopoi Ha 1 mor. M Gepera cocrasua 225 m3. B nocnenyioinue
rofasl nepepaboTkd Gepera CHJABHO 3aMeAnHJaace, U B 1958 r. Oposka
yoTyna OTCTyNuJIa Bcero Jums Ha 2 M, B 1959 r.—Ha 9 M, B 1960 r.— Ha
3,5 M. Ilo mawneiv KoMcOMOJBCKOH THAPOMETOGCEPBATOPHH, K OCEHH
1965 r. nmepemewenne GpoBKYM ycTyna cocraBwio 61 M. Ilocae 3TOrO Heo-
JKHUAAHHO YBEJIHUYHJIACh HHTEHCUBHOCTL mepepaborkn Gepera. C oceHu
1965 r. no oceun 1966 r. 6poBka yCTyma OTOABHHYJach Ha 66,5 M, T. e.
Goabiie, yem 3a npeauayuHe 10 ger. C 1966 no 1969 r. BeauuuHa OrcTy-
nadus GpoBKH cocraBMJda 23,5 M, T. e. nepepalorka Oepera cHoBa 3amen-
Juiach, HO Bce ke Obiia Goablue, yeM B 1958—1960 rr,

K coxanenuio, cBegenus 0 (OpMHpOBAHHU NOABOIZHOH OTMENH OTCYT-
CTBYIOT ¥ HEBO3MOXKHO BO BCeX IE€TalsXx NPeACTaBUTh KAPTHHY U3MEHeHHR
Xxoma TepepabOTKM U BBIACHHTH NPHUHHY 3TOrO H3MeHeHHs. B HaIBOZHON
yactu ¢opma NepepaloTKH He W3MeHHNach, INO-NPeXKHEMy OHa HAeT 3a
cyer OGBaJHBaHUd, OODYWIEHHs NOPOX B abGpasHOHHOM YCTyNe H TIOCJeny-
Iomero pasmelBa ofBajuBluerocsi maTepuana. [lo-BHAZHMOMY, yBelHYeHHE
NepepaboOTKU CBS3aHO € Pa3sMbIBOM TOABOJHON OTMEJH WU Xe ¢ ycuje-
HUEM KakUX-A1H00 (U3UKO-TeoJOrHueCKuXx IIpOUEcCOB HAa MAHHOM YYacTKe,
Tak, B 1966 r. pOnu3u cTBOpPa OBIIO OTMEUeHO 06pa30BaHUe ONOJ3HS-00-
Bajga. BoamoxHO, uTo nofoOHHA ono/a3eHr 00pa3oBajcs HENOCPEACTBEHHO
B CTBOpe, a OMOJ3LIH{I Martepuaj Obi pasMBIT.

OnonsHeBwse CcKAOHH. ¥Yuactok I'Opoaume Haxogutcs B 40 KM
BBIIIE T. YJAbSHOBCKA, Ha npaBom Oepery KyHOEBIIEeBCKOrO BOZOXpPaHHJH-
1a, KOTOpoe 3Aechr 06pa3oBajo BepxHe-Y/IbAHOBCKHH nJec LIHPUHOH OKOJIO
33 kM. DeperoBoil OKJOH CI0MKeH H3BECTKOBHCTHIMM [VIMHAMH KeJJIOBel-
CKOTO, OKCOpICKOTO, KHMEPHIKCKOIO M BOJKCKOro sipycos. o saromie-
HHA BOJOXpPAHWIHILA Ha CKJIOHe HAGJIOQaJHCH XODPOWO BHPANKEHHbIE
B peibede IpeBHUe BeDXHEUETBepPTHUHbie ONOJ3HH M UIHPOKO OBLIH pac-
NpOCTpaHeHb! COBpeMeHHble ACHCTBYIOUIHE ONOJI3HH — IOTOKH MOLIHOCTBIO
X0 4—5 M B HUXKHell yYacTH CKIOHa, 06pasymouive LUPKU AHAMETPOM IO
200 M. Oann u3 HaGM01aTe bHBIX CTBOPOB (Ne 2) mpOXOAHUT O COBpEMEHHO-
My MEKONOJ3HeBOMYy TIpeGHio, NpeicTaBJsiolleMy c060ft 6JOK IPeBHero
OMO.13HS, B CPHIBE KOTOPOTrO SICHO BWIHO HAapyVIeHHOe 3aJferaHue CJI0EB KO-
peHHBIX TOpoA. B HUMKHe# yactu rpeGenb KpyTo OOPEIBAETCH K BOOXPAHUIH-
wy. pyroid cteop (Ne 3) pacmosaoxew Ha ONOJ3HE-TIOTOKe € OYEHb Kpy-
TOH, NOYTH OTBECHON CTEHKOH CpRBA BEICOTOH 9,0 M M OCHNBIO Y ee MOXO-
wiBel, ONoJ3eHbL AKTUBEH, MOBEPXHOCTb ero MeJxkoOyrpucras, si3BIK CeBep-
Hee CTBOpA BHABHMHYT B BOZOXpaHHIHUIILE.

IlepepaGorka navajace B OCHOBHOM B 1957 r. ¢ o6pa3oBaHus TpeuuH,
eJeBHIHEIX HHII ¥ 06Banos, O6pa3oBajica aGpasHOHHBIH yCTyIl, KOTOPHIA
B Koune 1957 r. uMesd BeIcOTY 1o cTBOpy Ne 2 okos0 5 M, a mo creopy Ne 3
okoao 4 M. Ha abpasuounoit ormenu Habaogazoch CKOIVIEHHe NOJI3IMHX
Mace. 3aTeM ONOJ3HEeBbie NIPOLECCH AKTHBH3UPOBAJMUCh U PaCIpOCTPaHu-
JHCH BBEPX IO CKJAOHy. Hamomoa3HeBOH ycTyN HauMHaer OBICTPO BHIBETPH-
BaTbCA M paspymarthcd. 3a GPOBKOH CKJIOHA Ha0/J0Aal0TCA TPEIIUHB, OT-
ynensiomne 610kd nopon. OOpywmaiomaiics mMatepHaJ IpoOUTCH, yBJIakK-
HAETCA NOA3eMHLIMH BOJAMH H aTMOChEpHBIMH OCaiKaMd H JBHraercs
K ypesy B BHIe ONOJ3HEBHX NOTOKOB. OcOOGEHHO aKTUBH3HPOBAJCH OTOI-
3edp B crBope Ne 3 B 1960—1961 rr., Koraia s3nlK OIOJI3HA BBIABUHYJCH
B BOJOXpaHHJAHHIEe H yBeJWUHWJIach CKOPOCTh pa3mbiBa, OGbeM pa3sMBITHX
nopox B 1960 r. cocraBun 32—58 M3, a B 1961 r. 47-—77 m? Ha | nor. M
Bepera. 1o yuacTky ONOJ3HA WupuHOH 200 Nor. M pasMBITO 3a TOL OKO.IO
7177 M3 Tlo creopy Ne 2 ¢opma paspymenns Gepera Ghljla HECKOJBKO
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HHOW, 3Iech NPOHCXOAHNH ofpymeHusi o6wemoM 60—63 V3, BbI3BaHHBIE
VB IdeHHeM KDYTH3HBI OTKOCa MeXONOM3Heporo IpebHs, MOAPE3KOH ero
BOiHAMK W HapywlenueM ycTofiuuBocTH K 1966 r, 6poBka ‘cryma  mex-
ononsdesoro rpebHs orcTynmaa Ha 17 M, a k Ocenn 1969 r —wHa 22 M.
Tlo crBopy Ne 3 CTeHKM CpHiBa ONOJ3HS OTCTYNHJIM OYEHb Va0 (na 3 w
3a mepuon 1957—1969 rr), B OCHOBHOM 3a cuyeT BBIBETPHBAHHS, HO 3Hauw-
TeJbHO MOHH3H1aCh NOBEPXHOCTh OMNOJ3HS 3a cYeT BHIHOCA B BOJOXpaHH-
Julie B pa3MBIBA MartepHania, ero cocrasisiomero. O6beM pasMBITHIX 10-
pOR 3a HepHOL CYIL{eCTBOBAHHSA
BOZO\paHWNHINA Ha 1 mor. M
Gepera N0 MEXKOMOJ3HEBOMY  puo
TpebH0 COCTaBHJI 0KOI0 660 M3,
a no omomuo—400 M3 nHa
I nor. M fepera YuHTEIBAs, UYTO
MeXxOomnoJsHeBwe  rpeGHH  Ha
OTOJISHEBOM  CKJIOHE 3aHHMaloT
He3HAUHTEJbHYIO IO CPABHEHHIO
C OMNON3HSIMH TLIOI&Nb, HaH60-
Jiee xapakrtepHa s JaHHOTO
Tuna Gepera BeJWYWHA Tniepepa-
Gotku nmo crBopy Ne 3

Ha6monatenbHelfl  y4acTox
B ¢ Ycoape Kyiibriuesckoit 06-
Jactn (puc. 42) pacnonoxeH Ha
TipaBOv  Gepery paclIHPeHHOl
YacTH BOJOXPAHHJHUILA YHacTOK
\apakTepHsyer pa3MbIB CJIOKHO-
TO 10 CTPOEHHIO JEeJIOBHAJbHO-
ONOJI3HEBOro CKJAOHa B umxnei
YaCTH CKJOH 00Da30BaH HUXKHE-
YETBePTHYHBIMH H IJIHOLEHOBLI-
MH ONOJIBHSIMH MeJla, Mepredei
¥ raud. KpvrésHa ckjioHa co-
crasiaser 23—25°.  Momuocts
CMellleHHBIX TIOpPONA, MO AaHHBIM
T C. 3ogorapeBa, IOCTHraer
20 M [layku rafH U Mena nepe- Puc 42 Coan, Veonne AGpassousnfi yeryn
Melwaauch 1O aJbOckuM rau-
ftam JlpeBuHe ONOJISHH NPUKPBITE aJNI0BHAJbHBIMH HakolyienusaMu Il nan-
Tolfivennofi Teppack p Emwmankn, B cBOIO ovepelp NePeKPHITHIMH MaJoMOLI-
HBEIM 4eXJIOM JeJIIOBHAJBHBIX CYIVIMHKOB. JIpeBHHe oONOJ3HH O6GBOIHEHHl
Tlo13eMHuBle BoABl CONEPKATCH B TPEIIMHOBATHIN HAPYIIEHHBIx KapGOHATHEIN
TIOpOJaX, UX TOBEPA\HOCTb HMeeT aGc. OTMeTKY 52—5H3 M, Joxme H\ Ha\OIHT-
cs Ha 10 M HHKe YPOBHSI BOLOXpaHMJIHILA

bBeperoBasy MHHHS Ha ONHCBIBAEMOM YYacThe OPHUEHTHPOBAHA C CEBEpO-
3amaja Ha IOTO-BOCTOX Da3MblB Gepera MPOHCXOAHT IIPH BeTpPay CeBepPHOro
HanipasJennsi IlepepaGorka Gepera HauaJjach 371ech B 1956 r npH \poBHE
Bozoxpaunauma 45,7 M PasMmuiBanuch cMeliieHHbie KapOoHATHBIE TOPOMBI
BepiHero MeJa, paspylueHHble H0 COCTOfHUS IVIOTHO CHaB.JICHHOH mie-
OGeHrul ¢ MYyYHUCTHIM 3anojHurenev. B cmeope No 2 ob6pazopaics abpazu-
OHHBIff YCTVII BHICOTON OKOJO b M, B cTBOpe Ke Ne 1, rile ypoBeHb BOIO-
APaHHIHILA TOUTH COMPSATAJCS ¢ NMOJOrof INOBEPXHOCTHIO ONGJI3ZHEBOH CT)-
NeHH, pasmbiBa (panTHueckH He 6bl1o. B 1957 r ypoBeHn Boabl B BOZOxpa-
HHWJIHIe NOAHAJICA A0 BBICOTB HAJOMTOJ3HEBOrO OTKOCA, Hauyadd pa3sMbl-
BaTbCsl JeII0BUATbHBE CYTJHHKH, a TakXe GJOkH JIpeBHu\ ononzued [lpu
3TOM B NI€PBYIO OYepEIb BBHIMBIBAETCH IO TPeHIHHAM PHIXJIBII 3aM0THHTEID,
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BBI3BIBAasl BHIBAJIMBAaHMe LEJBIX A6 ¥ mebHst y ypesa, llpu noamsiBe 1e-
JIOBHAJBHBIX CYIJIHHKOB HMHONNA 00pa3yloTcd HHUINM, HAl KOTODHIMH TaKxe
NpOHCX0IAT 06BaJsbl, ¥ IMebeHb KapOOHATHBIX NMOPON CKATJIHBAaeTcAd Y ype-
3a. Bojee MeJKue yacTHuBI yHOCATCA BOMHeHueM. B crBope Ne 1 8 1957 r.
obpasoBaJjici abpasHOHHbI ycTym BBHICOTOH 6—7 M, B cTBOpe Ne 2 — OKoO-
Jao 3 M. 3a oGcaenoBandbii nepuox 1957 r. 6poBka abGpa3HOHHOTO yCTyna
orcTynuaa Ha 8 M B ctBope Ne | u Ha 5 M B cTBOpe Ne 2.

B nasabHefimem cKopocTb mepepalOTKH 3HAYHTEJBHO COKpaTHaack. OT-
crTynaHHe GpoBKM alpa3moHHOro yctyna Obl10 pasro B 1958 r. 2,1—2,4 v,
B 1959 r. 1,2—3,0 m, B 1969 r. 0,8—1,5 m.

[To manaeim M. I1. CamoxBaJsioBoll, B mpubpexHoli uacTH HabJawOxa-
Jachb aKKyMyJslHs OCalXKOB, cocTapasiomas npumepHo 509% obbema pas-
MBITBIX TOpOJ, HO BIOCAENCTBHMH 3Ta Macca HaHOCOB Obla TIOUTH TNOJHO-
CTblO pa3MbiTa ¥ p 1965 r. cocrasuna 0,5% or o6beMa pa3MBITHIX TOPOA.

HecMorpa Ha 3aMexpneHHe cO BpeMeHeM mpolecca NepepabOTKH Ge-
pera, popMa ero coxpauunace. B 1969 r npu HaboLeHHAX OTMeyeHbl Ha
GeueBHHKE HaBaJbl KPYIHLIX TJAbI6 ¥ 1ieGHs, a Takxe MeJa U Mmeprenas, 00-
BaJIMBIIUXCA B pe3yJbTaTe BHIMBIBAHMS W3 OCHOBAHHA abGPa3HOHHOTO YCTY-
a MeJKOro 3ano/HHuTens. BricoTa ycTynma no obouM CTBOpaM COCTaBJAsAeT
7 M. O6beM pa3MBITHIX NOPOX 3a BpeMs CYLIECTBOBAHMA BONOXPaHHJHLILA
paBen 103—117 M3 Ha | mor. m Gepera.

OGire BbIBOALI, KOTODPble MOXKHO cHeJaThb H3 paccMOTpeHHa Iepepa-
60TKH OeperoBbIX CKJIOHOR PA3HOrO THINA, 3aKJAYAITCA B cJAC1YyOLIEM.
Haub6oapwas BeJwunHa nepepaboTku Habawpasach Ha O0O6BaJabHO-OCHII-
HbIX CKJOHax Jeporo Oepera, uro oOGbscHAETCS JIHTOJOTHYECKHM COCTABOM
NOPOX, Jerko paspyllalomuxcsa, a taxxke npeobaalaHHeM BETpPOB, Ha-
NPaBJsIOILUX BOJHB noja 6OlbluuM yriaom k Oepery.

ITp# mpouHx paBHBIX YCJOBHAX BeJMYHHA OTCTyNaHHA OpOBKH OblBaer
Gosbllle Ha Y4YacTKaxX ¢ HU3KMMH GeperoBbIMH OTKOCAMH, a 00beM pasmbl-
TBIX NOPOJ — Ha Oeperax ¢ BbICOKHMH CKJIOHaMH.

dakTuyeckas TepepaboTka 06BaJbHO-OCHINMHBIX CKJAOHOB NpaBObe-
pexbs OKasajachb OJHM3KOH K NPOTHO3HOMH, 3a HCKJAIOUeHueM Depe3oBckoro
yuacTka, Iie nepepaforka Oepera BHe3amHo ycuauznace B 1966 r., xoria
HabnwleHHs TaM He INDPOBOJAMJHNCH, BCJAeJCTBHE 4Yel0 He MNpeAcTaBJseTcs
BO3MOXKHBIM BBISIBUTH NPHUMHY HHTeHCHMKanMH paspyllleHus Oepera.

Pasmblp  OmO/N3HEBBIX CKJIOHOB (BbI3bIBAeT OXKHBJeHHe  OMNOJ3HEH.
¥ c. Toponuine, raie pa3BuThl ONOJ3HEBbIe NPOLECCH B IOPCKHUX TJIHHAX,
¢daxTuueckas nNepepaborka Oepera mNpeBbICHJIa TPOTHO3HYIO, Ha ydacTke
y ¢. Ycoabe, NPEICTABIEHHOM APEBHUMH ONOJ3HAMH B INOPORAX BEPXHErO
mena, Gakruueckas IepepaboTka OKa3azacb 3HAUHTENBHO MeHbIIE MIPO-
ruo3nof. ITo Bcem yuyactkav Habaonaercss yveHBbIIEHHE CKOPOCTH INepepa-
601kH mocie 3—4-x Jer CyllecTBOBaHHsA BOJOXPaHHU/HKINA.

Hnxenepro-reosioryyeckue HCCAeNOBAaHHA HA ydacTKax NepepaboTKil
6Geperop BOJIOXPaHWAMINAa HeOOGXOAMMO NPOLOJKATH B HANPAaBJISHHH H3Y-
yenHa: 1) BenuuuHsl H HOpMbl nepepaboTKH GeperoBBIX YCTYIOB B pazJaHu-
HBIX TeOJOTHYECKHX, THIPOreOJOrHUEeCKHX H TeoMOP(OJOTHYECKHX VCJ0-
BUAIX; 2) crpoeHus POPMHUPYIOIIHXCST AKKYMyJATHBHBIX ¥ aGpasHOHHBIX OT-
MeJaell B pa3/IHYHBIX YCJAOBHAX; 3) BO3MOXKHOCTH W BEJHUYHHBEI NPOROJILHOTO
nepeMereHus HaHOCOB,

Kaxosckoe BOAOXpPaHHUJIHLLE

OcHoBHas BOIHas aprepus YKpauuol — p. dHenp. Pexxum ee cToKa,
cocraBasiomnit 809 Bcex pecypcos mosepxHoctHBIX Box YCCP, xapaxre-
pH3y€TCH 3HAYHUTEJbHOH HEPAaBHOMEPHOCTDHIO. 33 MHOTOBOAHbBIM TI'OJIOM CJe-
IVeT OXMH MJHM HECKO.IbKO MaJsoBoJHbIX. Bo BpeMs masoaka pacxon uemn-
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pa mocturaer 24000 mPfcek, a B MexeHb Hepelxo yMenbmaercd Xo 300—
400 m3/cex.

Boapmne Macmitabpl M TeMIB Pa3BHTHS NPOMBILULICHHOCTH, CEJbLCKOTO
X03AHCTBa, TpaHcoopra Oblin Gl NPaKTHYeCKH HEBO3MOXKHBL (e3 3apery-
JMpOBaHMs cTOKa [lHempa, ¢ Leabl0 HCIOOAb30BAHHA ANA THADPOIHEpPreTHKH,
BOJHOro TPaHONOPTa, OpOWeHHs, BOJIOcHaOMXeHHs W JAPYrHX HYXKn Hapoi-
HOro XO03AHCTBA, UTO OCYILIECTBJAAETCA NyT€M CO3JaHUs BOJOXPaHHJHIL
KOMILIeXCHOrO HasHadenus. K nauany 1970 r. sxcnayartupytores Kaxosckoe,

©3ANGPOXDE

Hosaw Haxogka \

Olosaa Maguxa \
3

Y EPHOE MOPE

s

PHuc. 43. CxemMarHueckas Kapra palioHa KaxoBCKOro BOROXpaHHIHING

Ilnenposckoe, JIHenponasepxuuckoe, Kpemenuyrckoe, Kuepckoe BOHOXpa-
Hunuma u crpourca Kawuesckoe, Ilocne sasepmenuss crpoumtenbcrsa ne-
NPOBCKOTO Kackada BOJIOXPaHMAHLI, ILIOmMaAb BOJZHOTO 3epkaJa Jlnenpa
Ha Tepputopun YCCP yBeawuntcsa ¢ 600 1o 6900 xM2 Iloaunl 0o6beM BO-
AOXpaHuauil npeBeicHT 40 kM3 npu nosaesHoMm oGweme Gonee 20 kM3,

N3 pcex Bozoxpamnaniy JIHeNpoBCKOro Kackajia naubosbliee BAHSHHE
Ha THIpOreoNoTHuecKHe M HHKeleDHO-TeONOTHUeCKHe VCJIOBHS NpHIeramo-
el TeppuTOpHM OKasunpaeT KaxoBckoe Bogoxpamuauine Bmecte ¢ Cesepo-
KpbIMcKkMM KaHajoM 1 OPOCHTeJbHHIMH CHCTeMaMH Jepobepexbs Hux-
Hero uenpa (puc. 43).

O6mas xapaxkTepHCTHKa BOAOXPpaHMAMIIA. KaxOBCKOe BOAOXpaHUW.IHLIe
B JIHenpOBCKOM Kackaje siasercs HuKHMM. Quo umeer aauny 220 xM H
pacnoJioXKeHo B Npefeiax JIHeNnponeTpOBCKOl, 3aNoOpoXKCKOH u XepCOH-
ckoft obaacreir YCCP. ITo mopdosornueckuM YyCIOBHSM BOMLOXDaHHIHILE
HEJATCS Ha TP ydyacTKa,

1. Bepxuiuil yuacTok OpOCIeXuBaeTcs OT 30HL BLIKJIHHHBAHHA MOI-
nopa OT BOJOXpPaHMJIMLIA A0 C. DeleHBKOro W uMeer aauHy 23 kM. [y-
O6vHa BOJOXpaHuJuia 31eck Koaebaercs ot 2 mo 10 M, mupuHa ot 4 10
22 ®xm.

2. llentpaabHbiit (03epHbIfl) yuacTOK — OT ¢. Beagenbkoro mo c. ba-
6uno, aauHoil 97 ¥M — o6GpasoBajcsa B pe3yibrarte 3aTollienus Da3aBiayk-
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ckux u KoHcxmx miaBHefl. B ceRepo-BOCTOHHONH wacTH yyacTKa, B palioHe
omBumnx KoHckux NIaBHel, MMeeTOs OOWIHMpPHOe MeakoBOmbe (riayGHHOH
1-—4 M), otvmenn (ray6uHO# MeHee 1| M) #u octpoBa. ['1y6una mo ¢apma-
Tepy pe3ko u3MeHsercs OT 5 g0 12 m. beperosas aunusa uspuaucras. Ilu-
puHa BOAOXpaduauma yame 14—18 kM, HaubGoabmas 22 KM, HauMeHbLIAH
(no auuuu rr. Huxonoab — Kamenka-/Inenposckas) 4,5 xM.

3. Huxnuit (nepexuMHBIA) yzacToK OoT ¢. ba6uuo no naorunnl Ka-
xosokofi I'DC. Mamua yuactka 100 xM. IlaanoBuie ouwepranuss Geperos BO-
JOXpaHWIAILa COOTBETCTBYIOT odYepTaHHAM HoJHHB [[Henpa. IIpeoG.aagaro-
mas wupuada or 5,5 po 8,0 kM, ray6usa ot 10 go 30 wm.

Coopyxenue maoTuHb y Kaxosku cosgano Hamop na 16 M, Boxoxpa-
HHJMINE pacfosaraeT NOJHEIM o6bemoM 18,5 xm® u pabouum — 7,2 ¥M3. |

Vposenuwit pexuam KaxOBcKOro BOJIOXPaHHJHINA 3aBHCHT OT pexXHMa
BePXHHUX BOJIOXPAHHWJHMI M 3alPOEKTHPOBAH C Y4ETOM YJOBJIETBOPEHHs IIO-
TpebHOCTell CeJbCKOro XO3sificTBa (Ha opomenwme), pBHIGHOrO X03sHCTBA,
BOILHOTO TPAHCTIOPTA, HEPreTHKH M CaHUTAapHBIX mnonyckos. CaHuTapHble
nonyckn B o6beMe 400—500 m3/cex uMeloT GosblIOe 3HAUYeHHe AJA Npel-
OTBpAIUEHHs 3acOJeHds MOPCKOH BONOH J1HVaHa H HUXKHEro y4acTKa PeKH.

ExeronqHo B mepHoj BeceHHero NOJOBOAbsi (anpeab—Mail) momoxpa-
HUAMIIE HANOJHsAeTcss X0 oTMetku 16,0 M. B nerunit mepuog yposeub cpa-
faruiBaercs 10 oTMeTku 15,0 M. B oceHHe-suMuMi ¥ NpeanaBOnKOBHIE Ne-
pHOX 10 OTMeTOK 13,7—14,0 M.

B npubpexHoil 30He BOIOXPAHUNMIIA OT 3aTONJIEHAA, NOXTONJIEHHT H
GeperooOpyllents 3alHINAlOTCs HacCeJeHHble NyHKTHl, LEHHBIE CeabCkOXO-
3AHCTBEHHbIE YIOLbsi, MECTOPOXKIeHHA NOJE3HBIX HCKONaeMBIX, B TOM dHC-
Jge rr. Kaxoska, Hukonons, KaMenka-/Inenposckasa, Mapraneu, cena Boa.
3unaMenka, BonsHoe, opomaembli MaccuB KaMencku#i mnon, noiima p. ba-
3aBJVK, MapraHuesble Mectopoxpenuas (cMm. pue, 43). 3ammra ocyect-
BJEHAZ CHCTeMOH mavM0 M npoTHBOGMILTD ALMOHHHIX COOPVAKEHHIl ¢ Hacoc-
HBIMH CTAHUHAMH.

EcrecTBeHHbIE THAPOreoJOrHYecKHe YCJAOBHA paiioHa BONOXpaHUJIHLLA.
Bonoxpamnaunme Kaxosckoit I'9C pacnonoxeno B paiioHe Hmkuero
Jlnenpa, nepecekapmero 3Aech [IpHuepHOMOpcKyro BlNagnHy. JIdub B ce-
BEPHON YacTd BOAOXpaHHJMIIA AOJHHA PeKH NPOXOXAT MO CKJIOHY YKpa-
WHCKOTO0 KPHCTAJLNHYECKOro MacciBa. ['paHHua MeXAy STHMH TIe0J0rHye-
CKUMH CTPYKTYpPaMH TNPOXOOUT NO JUHHH ropogos Hukomoab—Opexoso.

VKpa"WHCKHII KDHCTAJIHUYECKHH MacCHB Ha MCCJIeIyeMOM yyacCTKe TIped-
CcTaBieH TIpaHWTaMH, THeficamu, MeTaba3u™aM¥u BepxHero apxes. [losepx-
HOCTb NOPOJA HepoBHas. BBHIXOAH KPHCTAIMWYECKHX NOPOXN Ha JHEBHYIO TIO-
BEPXHOCTb OTMeUeHHl B paitone I. 3anopoxKbsA, B HOAHHAX NPUTOKOB JlHel-
pa: Muryasua, basaBayka u Uepromabika. B paiione c. DBexseubkoro u
HUKe MO0 TeYeHHIO OHW HPHUKPHITHI TPETHYHBIMH U YeTBEPTHYHHIMA OT/I0XKe-
HHSMM M He BBHIXOAAT Ha NOBepXHOCTb. B pafione rr. Hukonoar u Kamen-
Ka-JI[HeNpOBCKasi HA HEPOBHOI pa3MBITONl TIOBePXHOCTH KPHUCTaNIHYECKHX
NOPOX 3aJeraiT MeCyaHHcThle TJIMHBI OJHMIOHEHa XapbhKOBCKOTO — sApyca.
K rory xpucraannyeckue NOPOAB DPE3KO NOTPYKAIOTOA MOJ OCATOYHBIE OT-
aoxeHds [lpuuepHOMOpCKO# BNafMHBL, KOTOPble B BepXHeHl wacTH Npen-
CTaBJeHB NOJOr0 NagalomHuMH K HepHOMY MOpI0 OTJIOXKEHHSMH BepXHEro
MHOIeHa M HHXKHENO MJAHOLEeHa.

Heorenossle OT/J0XKeHus NpPeACTaBJeHH Pa3HOOOpa3HbBIMH UM3BECTHS-
KaMd CpeAHecapMaTCKOTO, BepXHecapMaTCKOTO, M30THUeCKOTO J NOHTHYEe-
CKOTO ApycOB. B NONYMHEHHOM KOJHYeCcTBe NPHOYTCTBYIOT HECKH, MepredH,
H3BECTKOBUCTHe TJIMHB X NecdaHuky. HIKHHE rOpH3OHTH HeOrena MeHee
BOZOTIPOHUIAEMblE, a BepXHHE, NPEACTaBIEHHBIE CHJbHO 33KapCTOBAaHHBIVIU
H3BeCTHAKAMHM, O0JMaTaloT BBHICOKON TIPOHMIAEMOCTHIO.
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Ha pasmbiTOil NOBEPXHOCTH TPETHYHHLIX OTJIOXKEHHH, a B BEpPXOBOH ua-
CTH BOLOXPAHHJHIA MECTAMH HENOCPEACTBEHHO Ha KPHCTATJIHYECKHX I0-
poldax 3aJjerapT YeTBepTHUHBIe OCaZouHble OGpa30BaHHsl, NpeACTaBJeHHbE
JECCOBHAHBIMH CYTIMTHHKAMH, MNOACTHJIaeMbIMH NecKaMH H KpacHO-OypbIMH
raugaMu. MoiHocTs otaoxkenu#t o 90 M.

Anmosnii B mo.uHe J[Hempa pa3BUT B BEPXOBOH YAaCTH BOAOXPaHMIH-
a H CJI0¥KeH NPEeHMYINECTBEHHO MENKO3epHHCTHIMH NeckaMu. B Huxkueil
qacTH paspe3a OHH 3aMelaloTCAd CpefHe3epHHCTbIMH, a MeCTaMH M Ipase-
JHUCTBIMH TNecKaMH. AJIioBHAJNbHBIe MecdaHble OTIOKEHHs, a Ha BOAOPA3-
JAeJbHLIX MJaTO M NOPOAL HEOreHa MNEepPeKpPHITHl TOJIIEH JTECCOBHAHHIX CYT-
JHHKOB MOIIHOCTHIO 10 40 M.

HeoreHoBeie OTJOXKEHHSI B BEPXOBOi YacTH BOAOXPaHHIHIA BBICOKO
TIOXHATEL Hajg cOBpeMeHHHM 06a3McoM 3pO3HH, H cOIepxKaliuecs B HHX
BOJBl NOCJAEHOBATENbHO NepeMellaloTcs ¢ CeBepa Ha IOT OT BepPXHero ucpen-
Hero capMata K M30THcy M mnonty. [lo HanpasjeHuio kK HH30BOIl HacTu
BOMOXPaHHJKINA KPOBJAS HEOreHAa MOrpyxkaercss Nod OoJee MOJOAbIE OTJIO-
JKeHNs M BOMbi Heorena npHoGperator Hamop. [loxseMHble Boawl 3aJeraior
B MeCYaHbIX OTJIOXKEHHAX M CHJAbHO KaBepPHO3HBIX H3BecTHsihax. Boicokas
BOMOOOHIBLHOCTL HEOT@HOBBIX OTJAOXKEHHH (yAedbHble 1e6HTHI CKBaXKHH CO-
crapastior ot 5 go 40 1/cexk), masnasa MuHepaJdHsauus BoAul (mzo | r/a) u
CPaBHHTEAbHO HebOIbIIHe TyOHHBL 3ajeraHusa oO0YCIOBHJAM (0JbIIOE Hpak-
THYECKOe 3HaueHHe BOAOHOCHOTO TOPHM3OHTA HeOreHa KaK HCTOYHHKA HEHT-
PaNH30BaHHOTO BOJOCHAGKEHHS ¥ MECTHOTO OpOUICHHS.

Bodp werBepTHUHBIX OTJOMKEHHI 3aJeral0T B OCHOBHOM B aJIIOBHAJb-
HBIX TeppacoBHIX OTNOKeHHax [IHenpa, xapakrepusylomHxcsa OO0JbLIONH Ie-
CTpOTOH JHTOJOTMYecKoro cocTasa. [lutanme BCeX BOXOHOCHBIX TOPH3OHTOB
B ecTeCTBEHHBIX YCJOBMAX NPOHCXOAMAO B OCHOBHOM 3a CHeT MHOQHJILTpa-
MM aTMOCdepHBbIX 0CaIKOB.

ITog3emHble BOIbI paiiOHa BOJAOXpaHHJAHINA HMeTIH OOllee Hanpasie-
HHMe ABHKEHHS ¢ ceBepa Ha 1or. Ha npasoM Gepery oHM ABHTAJMCh B MeXK-
Aypeube ﬂHenp—I/IHrnyeu, NocTel€HHO pacrekadach, B 06e CTOPOHBl K HAO-
JMHAM YIOMSHVTBIX PeK, a Ha J1eBOM — B MexAypeube Jlnenp—MoJounas
x CuBamawm, A3zoBckoMy u UepHOoMy MOpPAM.

ITo reoaoro-ruaporeosornueckuM YCJAOBHSIM B Tpefesax HoCAedyeMOl
TEePPUTOPUHU BHIAGJASAIOTCA TPH paiiona.

TlepBoifi pafion pacmonoKen B BEpPXOBbe BOLOXpPAaHMJHMINA OT . 3amo-
PoXKpe 10 aunuH ce1 Hoso-Boponnoska — Maiag Jlemeruxa. Hauboapliee
Pa3BuTHE 3J€eCh HMEIT A IIOBHAJbHbIE OTIOXKEHMs J[Hempa, KOTOpHIE Npei-
CTaBJeHbl METKO3ePHHCTBIMH NecKaMH H cyNeciaMH, NepexOAAINHMU B cpel-
He3EepHICTbIe, a MeCTaMH M TpaBeaucThle NMeCKM. B BepxHeil yactu pa3spesa
TecKd MOKPBITHL CVIIHHKaMM, 3epKajo alll0BHAJLHOTO BOMOHOCHOIO IoO-
pH30HTA 4O NOANOpa MMENO YK/JIOH B CTOPOHY pyvcia Jinenpa or 0,002—
0,005 zo 0,03. Ha wvexaypeubsax [IHenp — Morodynass ypoBeHb NOZ3EMHBIX
BOJ 11a\OJIHTCS B TPETHYHBIX H3BECTHHKAX ¢ YKJIAoHOM okosmo 0,00005—
0,001. .

Bropoit paiion npeicraBasier COGOfl CPEAHIO uYacThb BOXOXPAaHHJIHIIA
(auausa ceq Hoso-Boponuoska — Mactaa Jlenetruxa Ha cesepe um l'opHo-
craeska — KpacHorit Masik #a 1ore), B npegenax KOTOPOH paclpOCTpaHEeHH
CYIJIHHHCTO-TIeCuaHble Teppacsl, a KOopeHHHe Gepera B 30He NOXNOpa CJIO-
JEHH H3BeCTHAKAMH M MeprejsMM HeoreHa ¢ NpOcJAOHKaMu IIuH. ¥ Gepera
YKJOH TpyHTOBOrO mnortoka O6bl1 okosao 0,001. K somopasaenam nenp —
Movoynass u JHenp—MHuryJen ypoBedb PYHTOBBIX BOI NOBBIIAJCS COOT-
BercTBenHo Ha 8—20 M u 4—30 », a yKJIOH yMeHbinaiaca o 0,00005—
0,0007.
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Tperuil pafion OXBATBIBAeT HHKHIOI YacTb BOJZOXPaHMJHINA, OXKHee
auauu cen lopuocraeska — Kpacnbiit Mask. 3nece kpyrtbie Gepera cio-
KEHbH TPELHHOBATHIMH, CHJIBLHO MNPOHHIIAEMbBIMH HM3BECTHAKAMHM HeEOTeHa,

B npubpexkHoii dYacTH NOA3eVHbBle BOXbI 3ajelalu B H3BECTHAKAX H
HMeJu BecbMa €000 HakJoHeHHOe K JlHenpy, NMo4TH TOPH3OHTAJNbLHOE 3ep-
xano. HabaroneHns 3a ypOBHSMH NOJA3EMHBIX BOJ M BOJ [luenpa nokasann
HaJMyHe TUADPABJIMYECKOM CBSA3H M 3aBHCUMOCTbL IIOJOXKEHHd YDOBHS TOA-
3eMHBEIX BOJ TPUOPexHON MOJOCH OT KoJgebauus yposus luempa. B mepx-
Heli 4YacTH BOXOXPaHMJHILA OJsalONpuaTHBHe VYCIOBHS IS B3aHMOCBS3H
noa3eMHBEIX BOX ¥ BoJ JlHenmpa coajaer HaJauude B HMKHeW HacTH pa3pela
3HayHTEeJbHOW TOJINM aJIOBHAJbHBEIX NeckoB. B cpenneli m HuKuell yacrax
BOAOXPAHMJINILA ITOMY CMOCOGCTByeT pa3BHTHe u3BecTHsakos. IupuHa 30-
Hbl BJHsAHMsa [{Henpa Ha yPOBEHHBII PEeXHMM T'PYHTOBBIX 'BOJX COCTaBJfAlda OT
1-—-2 kM B BepxHeii W cpedHel 4YacTAX BOJOXPaHHAHILA J0 9—8 KM —
B HmkHell. KpoMme TOro, Ha YPOBEHHBIH DEXHM TI'DYHTOBLHIX BOJ OKasblBasH
BAHSHHS HH(HAbTPALHOHHBE BOIbl aTvocdepHbIX OCaaKoB, OTGOP BOA 14
pogocHabxeHus M opouieHusa. MaxcuviagnHoe TO0JNOXKEHHEe 3epKaaa TpYyH-
TOBBIX BOJ Hab/moxaJgoch B NePHO] CHEroTasiHHA M NPOXOXKAeHHs NaBOIKa
no duenpy. Ilpu 3ToM Beamuuna nolbeMa M aMIVIMTyaa KosebaHHS ypOB-
Hf yMeHpLIaaMch B rayOb Gepera. IIpogosxuredsHOCTs (a3 3ama3gbIBaHHsA
MOBHIIIEHHs YPOBHA YyBeJHUYMBaNach B 3TOM Ke HampasJeHuH, B Teuenue
JleTa W OCeHH 3epKaJo TPYHTOBHIX BOJX MEIJEHHO IOHHKAAO0Ch, AOCTHrAs
MHHMMAJbHOTO MNOJOXKEeHHsA B JeKabpe Mecsane, AMnanryna koaebaHus
YPOBHSI TPYHTOBHIX BOT cocTasisaa 0,6—5,6 M.

Bue 30oubl BaMAHMA IHENPOBCKMX NaBOIKOB PEXKHUM YpPOBHS TPYHTOBHIX
BOZI XaPaKkTePH30BAJCHA TECHOH 3aBHCHMOCTbIO OT HHOWIbTPanMM arT™MoC-
depubix 0ocaakos, 3a6opa BOABI s ODPOUleHHs M BOIOcHaGKeHud, Haunu-
YHe MeXAy THEBHOH MNOBEPXHOCTHIO H BOJOHOCHBIM TOPH30HTOM MOLLHOH
TOJIIH CYIVIMHKOB  3aTpYJIHSET TIpocauyHBaHHe aTvoChePHBIX OCAIKOB,
B CBSI3M C YeM I[OTBEM YPOBHA TPYHTOBBIX BOJM MPOHCXOTHT C 3aMa3iuiBa-
HueM Ha |—2 Mecana. MakcHMaJjpHble OTMETKH 3epKaja TPYHTOBHIX BOT
HaGaofanuch B BECEHHHH NEepuoj, a MHHHMAaJbHble — B 3HMHHUH.

XapakTepHCTHKA MNPOUCINEXIUIHX H3MEHEHHH rHApPOreoOrH4eckKHX yciao-
BHii He3amiullaeMoro paloHa Boaoxpanuauula. Jl1s nmonydeHus HCXOAHBIX
NAHHBIX O MOJIOXKEHHH YPOBHSI TPYHTOBEIX BOJX [0 HAaMOJHEHHS BOAOXPaHU-
JHlla W NPOTHO3a MOAnopa YKPrHianoM Obl1o mpobypeHO B Npejpenax ys-
KOl GeperoBoil mosockl 176 rd1pOre0JOrMYeCcKHX CKBaXKHH Mo 56 monlepeu-
HHKaM. Pacuersl ycTaHOBMBIIErocss HOANEPTOro ypOBHSA TIPYHTOBBIX BOJ
B BepxHeHl M cpelHell 4acTaX BOJOXpaHMJAMILA OBIM NpOBeNeHH No (op-
wyaam . H. Kamenckoro (1940) u M. A. CkabGaananosnua (1964) ais
HAKJOHHOTO M TOPH3OHTAJBHOTO MJacTOB € YYEeTOM HX BOIONPOHHILAEMO-
CTH B VYCJOBHAX 3HAUMTeAbHOH WJowaaw ux nurtanud. Ha repputopuu
nesobepexbs HuxHnero nenpa nporso3 6o sbmoauen BHUWT merozov
ST IA.

Habion1enns 3a YPOBEHHBIM PEXKHMOM NOA3eMHBIX BOT Ha He3allH-
[I3eMBbIX TEPPHUTOPHSAX ObLIM HauaTel YKDPruadmom B 1953 r. u npoJojXeHbl
B 1958 r. HOxHO-YKpaHHCKOI THAPOreoJOTHHUeCKOH craHuMeHd Ha CeMH
CTBODaX, PacHOJOXEHHBIX B ceJenusx Bepxusg Tapacoska, Deaenbkoe,
IToxposckoe, Kapaii-JIyGuna. YcraHOBJEHO, YTO CKOPOCTH NOxbeMa MOT-
3eMHBIX BOJ1 Ha pAa3JHYHbIX yuacTkax OeperoB KaXxoBCKOTO BOJOXpaHH-
Juima HeoinHakoBa. Omnpenessercs OHa Kak OGUIMMH THIPOTEOJOTHYECKH-
MH YCJHOBHSMY, TaK M TI'CONOrHYECKHM CTPOSHHeM, BOIOMpPOHMIAEMOCTHIO
HOPOXA, PaccTOsiHHeM JO BOAOXPAHHJHING, PeXXKHMOM €ro 3KcIJIyaTauuy,

B Bepxmeil M cpeaHedl uyacTsax BO1OXpaHuauma GOPMHpOBaHHE NOI-
HOPHO! NOBEPXHOCTH NOA3eMHBIX BOI NPOHCXOAMIO NPH HAJIHUHHM BpEMEH-
HOH YT@UKH M3 BOJOXpaHHJHIA, KOTOpas HIeT Ha HachlljeHHe CyXHX TIO-
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pol B 30He MOBBIIeHHs NoI3eMHbIX BoJ. IloaTBepXKAaloTcs AaHHbIe MpOr-
HO32 O TOM, YTO CYLIECTBEHHOT0 CMelleHUs BoXOPa3sfiesa MNOA3eMHLIX BOJA
nocJae crabuau3aliy noanopa Habagoaatbes He GylerT.

B BepxoBbe BOZOXPaHWIMINA NOBbIIeHHe NOJ3eMHHIX Box ‘B 1969 r.
Npoao/Kaercsi, 0AHAaKo Ha ydyacTKe OT I'. 3anopoxba 10 c. Beaenbkoro, rie
Gepera cuaoxeHbl IeCKaMH YU CYrJHHKaMH, K KoHuy 1956 r. BoccTaHOBHIOCDH
ux asuxkeHne K JIHenpy. B c. Bepxussa TapacoBka, pacnosoXeHHOM HHXe
fi0 TEeYeHHIO, ABMIKEHHe WOA3eMHbIX BOA K [{Henpy HOJHOCTBIO BOCCTaHO-
sHaochk B 1961 1.
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Puc. 44. TuaporeonorHdeckuii paspes no crBopy 167 (c. Bepxuss TapacoBka).

{ — NOYBEHHbIH TOPUIOHT: 2 — CYTAHHOK OT JAerKOro A0 TsAXKeJaoro; 3 — cynech OT Jerko#l Jno TAXKCe-

71001, 4 — necok ¢ raabkofi: 5 — MecoK TOHKO3EPHHCTHIH W MeJKO3epHMCThI|; 6 — FHHA TSRKeJgds:

7 -~ 6bITOBOH ypOBeHb IpyHTOBBIX BoX Ha 30/XII 1953 r.; 8 — ypomeHb TpyHTOBBIX Box Ha 1/IX 1957 r;

9 ~— ypoBeHb TpYHTOBBIX BOA Ha 10/X 1960 r.; /0 — ypoBeHs TrpyHTOBHIX BOX Ha 10/X 1963 r.; /11 — ypo-

Bellb rpYyHTOBoIXx Bon Ha IX 1968 r.; /2 — pacyeTHblil HoOaHepTLIH YPOBeHb TIpPYHTOBLIX BOx NpH
HITT 16,0 m

B cpeaneit yactu BOZOXpaHWIHULa NPOAOJAXKAETCs WOAbEM YPOBHSA
MoA3eMHBIX BOJ, H HX NoToK BOau3u duenpa B 1970 r. Bce eme aBuraJfce
B CTODOHY KopeHHOrO Gepera.

HabatogenHs 3a pexXHMOM IOZ3eMHBIX BOJA ITOKa3bIBalOT, YTO Ha yda-
€TKAaX, Tie BOAOCOJepXKAIlHMU HOPOAAMU SIBJSIOTCH NECKM W CyIecH, exe-

. roiHble KoJeGaHHs ypOBHsS BOIoXpaHHAHIIa Ha 2,8—3 M cKa3blBaloTcs Ha
paccrosuun 1o 300—400 m, wunoraa xo 700 m. Tawm xe, rie Gepera cio-
JKeHbl CYTJIMHKaMH, 3TO paccTosiHue coctapaser 100—150 m.

Hanecennnie Ha pa3pese (puc. 44) pe3dyabTaTol HaGJKQJeHHH Ha KOHeEI
1957, 1960, 1963, 1968 rr., T. e. Ha Kouen 2, 5, 8 1 13 rogoB cyuiecTBOBa-
HUSl BOAOXPAaHM/IMILA, XapaKTepH3yIOT CPaBHHTEJNbHO MeAJeHHoe MoBbIle-
HYe TONNODHOTO YPOBHS B NeCKaX M CYIVIMHKax NIPH eXeropuo# cpaboTke
BojoXxpanuauma Ha 2—3 M. Beinunna pacnpocTpaHeHHs Noanmopa B aJ-
JIOBHAJbHBIX NecKaXx H cymecsax B 1956 r. ne mnpeswimaga 1000—1100 w,
B 1960 r. ona Owmaa mnopsiaka 1800—2000 m, B 1964 r— 2700 M, a
B 1968 r.— 3500 m. B cyramnkax K xouuny 1956 r. mnoamop pacmpocTpa-
Husca "Ha 100—200 w1, k 1960 r. na 400—500 M, ¥ 1964 r. na 700—800 ™
¥ K Konuy 1968 r. ma 900—1000 m, T. e. Ha BeqnuuHy B 4 pa3a MeHBIUYIO,
YeM B MecKax.

B HuXKHeh yacTd BOMOXpaHHAuIla Gepera CAOXKEHBI TPETHYHBIMU H3-
BecTHsKamu. [IpH OTMeTKax YpOBHA NOJ3eMHBIX BOJ Ha BoIOpasze]ax
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HHIKE YPOBH§ BOABI B BOTOXDaHH.THIIE dbopMupoBanue noiNOpa NporenaI1on
B YCIOBHS\ NOCTOsIHHOH (H.IbTpAalMH BOABl M3 BOJIOXPaHHJIMILA Capwar-
CKHe M3BeCTHSIKM XapaKTepusylortoa xoaddunuerrow ¢uibTpaunn (ocoden-
HOo B npHOpeXHOH uacTH) NpeuMyllecTBeHHo 50-—250 m/cyTku MsMmenenne
VPOBHs BOIbI B BOJIOXPaHHJHINe ObICTPO CKa3aloCh Ha TOJOXKEHUH 101-
3eMHBIX Bop »TOr0o pafiona B cwB 129, pacnonoxeHHoll B paHOHE nJ0TH-
Hbl, B 1200 M or ypesa BOTO\paHWIMINA, YPOBHYU INIOUTH IOTHOCTHIO OTpa
KawT KonefaHus BOJAbI B 1mOcTeZHeM B M3BECTHAKA\ JAEBOrO KOPeHHOTOr
Gepera BIOTH BOJAOXPaHMINla, BHIIe TTOTHHBL, 0/A4Hee ¢ [opHOcTaeBkH,
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Puc 45 Tuaporeoisornuecknii paspea no creopy VI—VI (JHAsnenp — Cumam)
I — CYyIJIHHOK 1eCCOBHAHBIM 2 — I'lilHA KpacHO 6vpasi MNJc1HAd J — e ok  MeTKo3ep 1MCTbiu 4 —
TAHHAa 3eNeHOBaTO UepHas HTOTHAS 5 — M3BECTHSih OOJINTOBO PaKyWIeYHBIH KaBEPHO3HBIE 6 — ecTe
CTBEHHEIH YDOBeHL TPYHTOBBIX BOm Ha 30/VIII 1954 r 7 — ypoBeHn TIpYHTOBRIX BOA Ha 30 VIII
1960 r 8 -— 10 e Ha 25/II 1969 r

NobeM MOA3EMHBIX BOX HpouaomeT K cepeauHe 1958 r B 30He WIHPHHOM
12 kM, K 1960 r — 18—20 kM, K 1964 r — 22—25 kM # K 1969 r — 26—
30 kM, T e co ckopoctbio npuvepHo 1—1,5 km/ron (puc 45) Ilo mporro-
3y, BoimoaHenHovy BHHMMI weronow 3T/IA, nosbimenwe VPOBHA B BOJNO-
XPaHMJHINE Haj eCTeCTBEHHOH MOBEP\HOCTHIO TMOA3eMHbIX BOJ Ha 12—13
BLI3bIBAeT CMCLIEHHe CYILECTBYIOLIETO B ECTECTBEHHHX YCJAOBHUHX HeBBICO-
KOTo BOpOpa3fiena NOA3EMHBIX BOJ A0 CaMoro BOAOXpaHHauma Dopmu-
pyerca NOANOpHas TOBEPXHOCTb MNOA3EMHBIX BOJN cO CaabBM YRTOHOM OT
BONOXpaHHJAHIIA Ha JeBoM Oepery k UepHOVY MOplo, a Ha NPaBoOM —
x p Haryasny

dnaa omeHxH x0ga NOANOpPa MNOI3EMHBIX BOJ B pasHHX TOpOIax, 10
LaHHBV 3aMepoB B HabawofarenbHaX OKBaXXHHAX ONOPHBIX NONCPEUHUKOB,
Oblnd BHYMCIeHH abCONMIOTHble BENHUMHBL NOALeMa MOANOPHOTG YDOBHSA
HajJ ObITOBBIMH (B METPAX) ¥ OTHOCHTENbHBHIE €0 BeJHUMHH (B TPOI2HTAX
K OXHMJZaevoumy KOHeuHoMy mnoinopxomv yposaio npu HIIT' soaoxpanunu-
ma) Ilo aruv AanHBIM, Ha puc 46 NOCTpPOEHH KpHBBHIE NOIBEVA YPOBHA
NOJ3eMHbIX BOJI B BEPXOBOH YacTH BOAOXpaHWJHINA B NecKax — Cynecsix H
CYIJIMHKaX B 3aBHCHMOCTM OT DPAacCTOsAHHA [0 BOJOXPAaHHJMINE Ha KOHel
1956—1963 rr

B BOZOHOCHBIX Neckax ypoBeHb noas3eMHBX Bog B 400 m or Bogoxpa-
Huamma noausacs p kodme 1956 r wa 369, B 1958 r—mHa 709,
B 1960 r— na 789% u B 1963 r — ua 889, or pacueTHOro KOoHEYHOro NOJ-
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nopa. B BOmOCOIepKALIWX CYIJIHHKaX yDOBeHb MOX3€MHEIX BOx Ha pac-
croguuu 200 M OT BOJOXPAHMJHMILA cOCTaBIAA K KoHmy 1957 r. 40%,
K koHny 1960 r.— 619% u B 1963 r. npumepuo 75% oT KOHeUHOro MOAIOPA.
B 3anerapmMx B HH30BOH uyacTH BOJOXPaHMIHIA TPEILHHOBATHIX H3BECT-
Hkax B 2 KM or ypesa HII[" yposeHb noa3eMHbIX BOj IHOBBICHJCH K KOHIY
1956 r. na 3%, B 1959—1960 tr. Ha 859 OT KOHeWHOrO WOAMOpa, OCTaBa-
sICh B TMOCASAYIOIHE NOJBl Ha TeX JXe OTMeTKax,

Hna oneHku NOATONJeHHs OOJBIIOe 3HAUEHHe HMEIOT pacyeThl OXH-
ZaeMOTO ILOANOopa BO BpeMeHH. i OLeHKH TOYHOCTH TAKHX pacderos IIpo-
H3BeJeHo CONOCTABJEHHE HaGJiofaeMOro Xoga uoJdbeMa OOA3€MHBIX BOI
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Puc. 46. Kpupsie noaneMa ypoBHsi NOA3EMHBIX Boa Geperos KaxoBckoro BOAOXpaHHJAHINA.
1 — B cyranakax, 2 — B mecKkax H CyHeCax

¢ 1955 mo 1961 r. ¢ BblUMCJIEHHBIMH II0 TeoperHueckum GdopMmMynaM Io je-
BATH NONEpeYyHuKaM, PAaclOJIOKeHHBIM BO BCeX Tpex paloHax BOgOXpaHu-
auma. Pacyers Noafiopa Npou3BoddaHch N0 (opMyJaaM HeycTaHOBHBIIE-
roca ABMXKEHHS MOA3eMHBIX BOJ B KOHeunwx paspoctax [. H. Kawmeuckoro
C y4eTOM KOJeGaHusi ypOBHa Bojoxpanuinwa c 1953 mo 1961 r. Beanunna
uHpuapTpauun W NpHHATa paBHO# 3,5% OT CPelHEroJOBHIX 0CajxKOB,T.e.
0,00005 M/cyTku. 3nauenuss koaddunuenra Guabrpanuu K 4 HexgocTaTKa
HacBIUIeHHs p HoJdydYeHbl pacyetoMm no ¢opmyne H. H. Bunaemana (1957),
HCNOAb3ys Hal/loleHHs 3a NOBHIIIEHHEM YDOBHS IIOJ3€MHLIX BOL B CKBa-
JKHMHAX OINOPHBIX NONepeyHWKOB BO BpeMs nasogka Ha Huenpe. Ilpu dop-
MHPOBaHHM NOANOPHOIO YPOBHA B CYIJIHHKAX B CBA3H C NOABEMOM BOIH
B Jlnenpe Ha 12—13 M, pasHuna vexXxjay HaGuaooJaeMblM M pacyeTHbIM
NOATIOPHBIMHA YPOBHAMHM IOJ3eMHBIX BOA Ha 1 oxrtabpsa 1961 r. cocrasasaa
or +0,06 10 1,44 m. Ilpu 3ajeraHuy NOX3€MHBIX BOJA B NeCKax M cyne-
cAX 3Ta pa3Hupa KoJse6Gasaach, NpM NOABEMe B BONOXPaHHAHINE HA 7—
9 M or +0,80 10 —0,98 M. B H3BecrtHAKaX, XapaKTepH3ymOL MXCH 3HAYH-
TeJIbHOJI HEOXHOPOAHOCTbIO MO BOXONPOHHIAEMOCTH, NIPH NOABEMe B BOJO-
xpaHuauile Ha 16 M pa3uupa cocrasuna 0,54—1,33 m.

Xox ¢opMHpOBAaHHA H KOHeYHOE MONIOKeHHe MOINOPHOTO YPOBHA NOZA-
3eMHBIX BOJ B 3HAUHTENILHOIl Mepe 3aBHCAT OT pexuma paboOThl BOJZOXpa-
HMJIHIIA, T, €. OT pa3MepoB KOJeGaHH W NPOJOIKHTENLHOCTH CTOSHHS
YPOBHS BOABl B HEM B TeueHHe CYTOK, ce30Ha H roja. B ycaoBusax exerog-
HOHl BeceHHefl cpaGoTKM BOIOXPAHHJHHIA MOJOXKeHHe YCTAaHOBHBLIEIOCH
NOANOPHOTO YPOBHA NOA3EMHBIX BOJ 32 INpelenaMud NPHOPEXKHOH 30HBI
6yider 64M3K0 k paccyHraHHOMy no ¢opmyraam I'. H. Kameuckoro, npuHu-
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mas 3a Hcxoanyiw oTMerky HIIT cpenHeBsBemleHHyl0o OTMeTKY ypOBHS
BOIb B BOJOXpaHHJIHINE IJs1 CpeJHero Mo BOJHOCTH roja.

ConocrasieHue pacieTHOro u (GakTHYEOKH HaGII01aeMOro MO.T0KEHHS
N0J13eMHBIX BOJ Ha Geperax KaXxOBOKOTO BOJOXDaHH/IMINA YKa3niBaeT Ha
BO3MOXKHOCTh B HPOIleCCe NPOEKTHPOBAHHS THIPO3NEKTPOCTAHIMN 1aBaTh
nporuo3 xoga GOPMHPOBaHHs YDPOBHS NOJ3&MHHIX BOJ BO BPEMEHH Ha je-
CATKH JeT Bmepen, HO NpH YCIOBHH yueTa YPOBEHHOIO peXHMa BOJOXpa-
HHUJTHLIA.

H3MeHeHHe rUApPOreoJOrHYeCKUX YCJIOBUH TeppUTOPHi, 3allHILaeMBIX OT
3aTOMJIeHUA W NogronsieHusa. Ha TeppuTopuu psiza ropoAoB H NOCEJKOB, pac-
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Prc 47 TTxema pacmosNoxkeHusa opoiaeMoro MacciBa KaMenckHil nop

MOJOXKeHHEIX No OeperaM KaxOBCKOTO BOJOXpaHWNHING, COODYMKEHBI 3a
[IUTHble MepOnpusaTusi Mu OCTaHOBHMCs 371eCb Ha PACCMOTPEHMH JMIUb
JIByX HaubOjlee XapakTePHHIX NPUMEpPOB.

OpomaeMblit Maccup KaMeHCKH# N0 paclosjoxeH Ha BTO-
poii HajamoiiMeHuoil neBoGepe:KHON Teppace [IHempa ¢ OTMeTKaMu NOBepX-
HoctH 12—20 M Bropaa teppaca mweer HeGoaswoin (0,001—0,0005) o6-
pPaTHHH YKJOH W 0§pasyeT B TPHCKJIOHOBOH IOAKHOH 4acTd NOJOBHE NOHH
Kenus, Haubosee NOHMXKeHHada 4acTb KaMEHOKOTO mojga ¢ PaclosOo;KeHHOi
Ha HeH OpOCHTeNbHOH CHCTEMOM 3aIUMINAeTCA OT 3aTONJEHHs K NOTONje-
HHs BOJAaM{ BOAOXPaHWIHLUa 3¢MJAHON navboll n gpeHa)KHOH 3aBecoil U3
BEPTUKANBHLIX KOJOALEB, JIOMOJHeHHOH BOJONOHMKAKIMHUMUA CKBAKHHAMHY,
o6opyaosanubimu Hacocamu ATH-10A.

OpowiaeMsblji MacCus ¢ CeBepa ¥ BOCTOKa OMEBIBaeTCsi BOZaM#d BOIO-
XpaHuaulla, ¢ 3amajga — Denosepckum auMaHoM HOxHo# rpanulleéi mac-
CHBa CJayXHUT KOpeHHOH Geper Huempa (puc. 47). [lamna MaccHBa OKOJO
40 M, wupuaa — 10—I11 xkm. ITaomaigs opowaembix 3emens 17200 ra
B npenenax maccusa geficTByeT TPH OPOCHTeJbHBle CHCTeMBbl: KameHckas,
Gepywas Boay u3 benosepckoro aumana, MBanosckas u baarosewenckan
¢ 3abopom BONn H3 Kaxosckoro BOAOXpaHuauma. OpoileHre HaudaTo
B 1956 r.

Teppaca c/0XeHa JpeBHeaJJIOBUAJBbHLIMH OTJNOMKEHHSMH, 3aJerao-
IIEMH Ha TJHHAX XapbKOBCKOTO spyca. HMxHsas yacth ApeBHeallioBHAlb-
HbIX 06pa30BaHuil NpPeiCTaBleHa pPa3HO3epHHCTHIMH, MecTaMH KpyMHO3ep-
HUCTBIMH, NECKAaMu ¢ BRAIOYEHWEM TpaBUs Y TrajbKH, BepXHsf — MeaKoaep-
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HUCTHIMH TI€OKaMH, CYIecsiMd ©W CYTJHHKaMH, NepeKpBITbIMM IeCKaMd H
JEeCCOBHAHBIMH cyriaHHkaMmu (puc. 48). Koadpduuuenr ¢uapTpaunu mneckos
cocraBasn 9—30 M/CyTku, cyneceil — | M[CyTkd, aJIIOBHAJNbHBIX CYTJIHH-
xoB — 0,005—0,05 M/cymkn ['n@HH SBJASIOTCS PerHOHANbHBIM BOJOYNOPOM
rOpH30HTA TPYHTOBLIX BOJI.

Ho HamosHeHHs BOJOXDAHMJHIA YDPOBeHb TIPYHTOBHIX BOL B Hpele-
Tax MaccHBa 3ajeraj Ha ray6uHe 6—12 M, yMeHblIaschb Ha TOXOBHIX yda-
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Puc 48. 'upporegnoruveckuil paspes no creopy /—I (Kameuckuit mop).
] —~ ToYBeHHBIN ca0f 2 — JecCoBHOHbIe NOPOLBI, 3 — CYMNIHHOL JEecCOBBIOHBLUL, 4 — CYFrJIHHOK, 5 —— MeCoK
£ — OPOCHTEAbHbIE KaHananl, 7 — GuIToBOK YPOBEHBb IPYHTOBHIX Bom Ha 20/XII 1952 r, 8 — ypoBeHb FpPYH
toBeiX Bod Ha XII 1957 r, 9—t10 xe Ha XII 1960 r, 10— rTto ke Ha 25/X 1968 r, I/-— yposenn
TPYHTOBbIX BOZA Ha 1965—1966 rr no nporwosy 1959 r

cTKax A0 2—3 M B ceBepHO# yacTH MacCHBa TPYHTOBHIE BOABI HMEIOT aHO-
Ma/jbHOe KYynonooGpasHoe moBuiueHne. Kymoa ofpasosajics 3a cyer NOBhHI-
IIEHHOH MHOHUALTPAUMHM aTMOC(EpHEIX OCAJJKOB B KYUyrypax, pachnojoXKel-
HBIX MexAy cenamH Boasinoe u MisanoBKa.

C BBOIOM B 3KCHJyaTauuio BONOXPAHWIAIIA Y pacUIMpeHHeM OPOCH-
TeNbHBIX CHCTeM HayaJcsd NOBCeMeCTHHH mopbeM TpyHTOBBIX BOA. Hanbo-
Jee 3HAYHTEJbHOE MOBLIIIEHWe [PYHTOBHIX BOX IPOHCXOIHJIO B JeTHHe TO-
ausHble nepuoabl IloxbeM TPYHTOBEIX BOX B BeCeHHe-JETHHI NEPHOL CMe-
HAJICA CHagoM B OCeHHe-3MMHHH, HO OTMETKH 3epKaJja TPYHTOBHX BOJ HH-
KOTJa He /BO3BpALlAJHCh K HCXOJIHBIM HpelBeCeHHUM

IocrpoerHsle BIOMb NMOAOBLIX y4acTKOB Bocrounsifi # 3anaiHult Ma-
rHCTpPajbHble ¢OpPOCHBIE KaHajbl He OOeCmedunJH HeoOXOAMMOTO CHHXKEHHS
TPYHTOBBIX BOA.
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[ToBHllnenne 3€pkana TPYHTOBHIX BOZA BbI3BAHO KaK BJHAHHEM MNOXIO-
pa co cropoust KaxoBCcKoro BONOXpaHWJIMINA, TaK M HHQpHIbTpauHeH Opo-
CHTeJIbHBIX BoOJ B mojuBHOf nepuoi. Ilpu stom HauGoJsbliee BAHAHHE OKa-
3ajad HHGHUILTpALMOHHHIE OpOCHTeNbHBle BOJAH. lccneloBaHHAMEH THAPO-
reosqoruueckoi craHuun ¥ YKpHWHMI'HMa 6blno ycraHosAeHO, 4To 3a 1le-
pruon c 1956 no 1959 r. nortepu BOBI M3 OPOCHTENbHBIX KaHaJ0B COCTaB-
asan 20—259% ot Bonosabopa. HauGosee HeGaaronpHATHBE THAPOTeEOJIO-
rudeckHe yCJAOBHR CIOKHJIHCh, Ha TOHHXKEHHHX, NOJNOBBIX Y4acTKax, TAe
rryOMHa 3aneraHus TPYHTOBHX BOX cocTaBusa K xoHmy 1959 r. 0,6—2,5 wm.
[Tousst pafioHa MOZOBHIX NMOHHXKEHHH NMOABEPrajHCh BTOPHUYHOMY 3aCOJIEHHIO.

Hns onpejneneHns NOoAbeMa YPOBHA TPYHTOBBIX BOJ Ha TeppHTOPHH
Kamenckoro noga ® YCJIOBHAX IKCOIIyaTauHH BOJOXPAHHIMIA H OPOCH-
teapHbix cucrem HUHMTeosonna JATY cosmecrso ¢ Tmaporeosnornueckoir
cranuueli MuHponxo3a YCCP cocrasuau B 1959 r. TIpOTHO3 H3IMeHEHHS
THAPOre0JIOTHYecKkofi o6cTaHOBKH K 1965—1966 rr. (CxaGaasaunosuu, Cep-
reeBa, 1964). HccienoBanuamu ObIo ycTaHOBAEHO, 4T0 K 1965—1966 rr.
riay6nHa 3ajeraHnsg TPYHTOBHIX BOJ YMEHBIIHTCA Ha GoJblieli TeppHTOPHH
MacCuBa 0 2—4 M, a Ha OTAENbHBIX TOHHMXEHHBIX Y4aCTKaX OHH BBIAAYT
Ha AHEBHYI0 NOBepxHOCTH. JIJig yMeHblIeHHS NOAbeMa I'PYHTOBLIX BOX GhlJ
DOKOMEHAOBAaH KOMILIEKC MEpPONPHATHH 10 YMeHbINeHHIO NOTepb BOIW H3
MarHCTPaJbHBIX KaHanoB (OGIHIOBKAa XKene306eTOHOM) H CTPOHTEJILCTBO
JApeHaxHBIX COOpPYXEHHH (TODH30HTAJbHBIA H BEPTHKAbHHE IpEeHaXKH).

Ha6mogennsam 3a PeXHMOM TPYHTOBHIX BOX B OCHOBHOM GBIIH MOJX-
BepxeHbl AaHHBle NporHosa (cm. puc. 48), K asryery 1963 r. nnomwaau
c ryOMHO¥ 3aneraHug TPYHTOBEIX BOj Ao 3 M cocrasuiun 270 ra, a K Map-
ty 1967 r. oHu yBennmuH/HMch no 8473 ra. 3HauuTesdbHble MIOIWIAAH HauGO-
Jee TOHUKeHHOH TEPPHTOPDHH MacCHBa ObLIH NOATOIVICHB, a 36MJH NOJ-
BeprJIHCh BTOPHUHOMY 3aCOJIEHHIO.

C uesblo yMeHbINEHHS NOTEPh BOALl M3 MAarucTPadbHBIX KaHaa0B Ka-
MEHCKHM ympaBJeHHeM 3KCIUIyaTalMH OPOCHTeJbHHX cHUCTeM B 1962 r.
6nl1n HadaTtet pabotwt n0 uX o6auuoBke. KosdouiuueHT NOnesHOro gefict-
BHA OOJHMIOBAHHBIX XeJ1e306eTOHOM y4acTKoB KameHcKoro m Biaroselnes-
CKOTO MarHCTpaAbHBIX KaHajmos cocraBua coorserctBeHno 0,91 u 0,96, a
neo6aunoBanubix 0,73 u 0,76.

B 1961 r. YxprunpoBsonxo3oM Gpla COCTaBjeH NPOEKT MEpONPUATHH MO
3alIMTE OT NONTOIIEHHs H 3a6oJlauMBaHHA 3eMeJb ODOINAeMOT0 MacCHBA.
Ha yuacTkax ¢ OTMeTkaMu IoBepxXHOcTH Huke 19 M ofimelr mromaabio
7557 ra NpoeKTOM NPeflycMaTPHBAJOCh COOpykeHHe 48 cOBeplIeHHBIX CKBA-
KHH TayOuHoit 30—35 M C PAacCTORHHUAMH MeXAY CKBaxHHaMu 500-—
2000 M H o6meil MPOM3BOAMTENbHOCTBIO 146 M3/ulc. JlpeHa)KHble CKBaXH-
HBl COBMECTHO co COPOCHHIMH JPeHaXKHBIMM KaHaidaMH JOJKHB GbLIN TO-
HUBUTb YyPOBeHb TPYHTOBHIX BOA A0 TIyOMHE 4—6 M HHMXKe HNOBEPXHOCTH
3eMJH

OTxauky Boaw B xOaAudecTBe 50—105 M3/yac M3 BBedeHHbx B 1966 T.
B sKcIayarauuio !9-TH CKBaXXWH BEPTHKAJbHOTO [ApEeHaXKa BhbI3BAJH NOHHU-
XeHHe YDOBHS TPYHTOBHIX BOA Ha npuJerampomef niomagu xa 0,1—1.8 m.
B 1967 r. MakcuMaJbHOe KOJHUYECTBO PaGOTAKUIMX CKBaXXKHH 10CTHTAJO
40, a MONOJHHTEJbHOE MOJOXEHHe YypPOBHel cocrasiasio 04—1,34 M.
B 1968 r umcno paGOTAlOMIMX CKBAXHH yBEAMUYMJIOCh RO 42—44 npu npo-
uasopuTensHocty 80—100 mS3/uac. B pesyabTaTe 3Kenayaranuu CKBaxkKUH
BEPTHKAJILHOTO ApeHaxa C paguycoM BJAHAHHE oKoxo 300 M W ymeHblne-
HHA NOTeph Ha (PUJIBTPALMI0 H3 KaHaJOB miomany ¢ raybGunolt 3aieranus
TPYHTOBHIX Box g0 | M K KoHmy aHBaps 1969 r. ucuesnad, a ¢ rayGuHOH
or 2 10 3 M yMenbumiauch ¢ 7350 ra nmo 3724 ra. Bospocaa miaomans
c TayOHHOW 3aneraHus TPYHTOBHIX BOA cBbime 3 M. OnHAaKo HaMeueHHOe
NOHHXKEHHe TPYHTOBHMX BOX 10 Iiy6uHo 4—6 M He JOCTUTHYTO.
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PaGoraMu, BEINOJTHEHHBIMH KaxoBCKOM T'HIPOre0/0ro-MeJHODaTHBHON
sxcnenniuel Muusoaxoza YCCP, ycraHoBaeHO, uTO BOGHTBCA yJAyUIIeHHS
THOPOTEOJOr0-MeJTHOPATHBHOM OGCTAaHOBKM Ha MACCHBe OpPOIIEHHA HeKOTO-
phiM YMeHbIIeHHeM TNOJa4YH OPOCHTENbHOH BOAM Ha 1OJAA H yMeHblIeHHEM
10Teph BOABI B KaHAjJaX B YCJIOBHSIX, CJAOXKHBINHXCH HAa OPOIIAEMHIX 3eM-
JAsx MaccuBa KaMeHckui mnox, Heapss. [nsg 3T0ro HeOGXOAHMO YBETHUHTDb
NOHMKeHHe TPYHTOBHIX BOJ HEHCTBYIOUIMM BepTHKaJbHBIM JIpEHAXKOM H
TOCTPOHTb BEPTHKAJBHHIN APEHaxX B UEHTPAJbHOH YacTH OpOIIaeMOro Mac-
CHBa. :

JlesoG6epexbe HuxHero JHenpa PaccmarpuBaemas TeppH-
TOPHA pAacloJoxeHa B Opefenax aKKyMYJSTHBHHIX Teppac JHempa Mexnay
p. Juenp Ha samafe, ceBepo-3amaje, KaxoBOKHM BOJOXPaHHJHIIEM Ha Ce-
Bepe, UepHuiM ‘MopeM H CuBalieMm Ha iore, p. MoJsouHo#i Ha BOCTOKe.

B reonoruueckoM CTpPOeHHH pafiOHa TPHHUMAIOT yYacTHe CapMaTCKHe,
M30THUYECKHEe M IOHTHYECKHEe H3BECTHAKH, KOTODhle MOBCEMECTHo NEepPeKphi-
TH BEePXHEIVIHOLGHOBHIMH H UETBEPTHUHBIMH OTJIOXKeHHaAMH. Mckiouenne
cocrasiaawt Oepera JlHempa, The H3BeCTHIKH BBIXOAAT Ha NHEBHYIO To-
BepxHocTh. K OTJIIOXEHHSM CapMaTa, M30THCA, MOHTA H BEPXHero IHOIe-
Ha NpHypOUYeH HEOTEHOBHIY BONOHOCHBIH TFOPH30HT. BOXHI 3THX OTIOXKEHHI
THApPABJIHYECKH CBSI3aHH MeXZy co00fi W OomnpeledfioT HApOreoJoTrHYEcKHe
ycaoBHsA JeBoGepexba Huxnero JiHemnpa.

B ObITOBHX YCIOBHAX BOIB €CTECTBEHHOro KyloJa, o6pasoBaBLIErOCs
B AJNEINKOBCKHX  aJJIIOBHAJbHEIX MECKax — Ky4yrypax, paclojoxeHHBIX
B6ansn [duenpa Ha 1oro-zanap ot r. Hosas KaxoBka u c. Uepnsanka, no-
IOHABIUNXCH aTMOC(HEDHBIMH OCaiKaMH H KOHJAeHCaUHOHHOH BJaroi, pa-
IHaJlpHO pacTeKaJHChb BO Bce CTOpOHBH. B ueHTpanbHo#i wactn JlepoGe-
PEIKHOA cTeNH OHH BCTPEUANHCh ¢ NOA3eMHBIM HOTOKOM, IBHXKYUIHMCH CO
CTOpPOHH MexAypeubs JiHenp—MoJsiouHag u MOJ0ro PacTeKaiHCh B CTO-
poHy UepHoro mopa u CuBama. Hamoauenue Kaxosckoro BomoxpaHHJIHIna
B 1955 r. u uyck B 3kcmayarauuio Cesepo-KpriMcKoro kaHazia B 1958 r.
pe3Ko H3MEHHJIH THIPOTeOJOTHUECKYI0 OO6CTaHOBKY Ha pacCMaTpHBaeMOf
TeppuTOpHH. 1o PHAPOTEONIOrHUECKHM YCJOBHSAM B Ipefleax pacCMaTpH-
BAaeMOro ydJacTka MOXKHo BbIJenuTh ABa paiioHa: 1) pakoH (QUABTPauyu
H3 BojoxpaHuauma B Cupam, YepHoe m A3oBckoe Mopa H 2) paiioH mogx-
nopa Cesepo-KphiMmckum KaHatom Ha yyactke UYepHanka—Crapas Ma-
A9Ka KymnoJa NOA3eMHBIX BOA B AJIEHIKOBCKMX NeCUaHBIX Ky4yrypax.

[lepsnifi paiioH, pacmo/IOXkeHHBIi B OCHOBHOM IOTo-BOcTOYHee CeBepo-
KpeiMckoro KaHasa, xapakTepusyercsi NOCTOAHHON (HJAbTpauued BOAbl H3
Bo#OxpaHuaHuma B cropony Cusama, AsosBckoro H Yepnoro mopeit. o Ha-
nosHeHHs KaxoBckoro BojoxpaHW/AHmIa B 3TOM palioHe HMenach ciabo
HaknoHeHHass K JiHenpy u CuBamam Ha ceBepe cBofonmad, a wxHee Ha-
NopHasf NOBEPXHOCTh NMOJA3EMHBIX BOA. Ilocje HamonHeHMs BOMLOXPaHHIHILA
Hadajace CBOOOAHAs (UJIbTPAauWas H3 Hero B cropoHy YepHoro um A30B-
ckoro Mope# M CuBama. CymecnBoBaBIIMA B €CTECTBEHHBIX YCAOBHSX He-
BHICOKHEl BOJAOpasjea moaseMHbix Box Mexny [ Henpom u UepHniM Mopem
CMECTHJICS K BOLOXPaHHUIHINY.

HccrenosanusMu KaxoBcKo#i THAPOreosoro-MeJHOPATHBHON 3KCIEAN-
nuu Munsonxoza YCCP poxasano, 4To ypoBeHb T'PYHTOBLIX BOJ, 3aj€ralo-
mHHA B Hacrosfulee BpeMs Ha riay6HHAX 2—3 M, NpaKTHUeCKH He NpeTepnur
usmeHesu#, [Tombem Yposus mnoa BAHsHumem Ouiabtpauuu u3 Kaxoscxoro
pomoxpaHuauma B 20—23 km cesepHee Cusameir u UepHoro mopsa Ha 4—
5 M He BbI30BeT NOATONJIEHUS HaceJdeHHHX NYHKTOB H CeJbCKOXO3IHCTBEHHBIX
TepPUTOPHl, TaK KAK IvyGMHAa 3ajeraHus TPYHTOBLIX BOX B 3ToM palioHe
B HacTogulee BpeMs cocrasiasger 10—20 m,

Bropo#i pafion npuypouer K KpacHosnHaMeHCKoMy OpolllaeMOMY Mac-
cuBy (puc. 49). PacnonoxeH oH Ha rpaHuiue y4yacTka oGXonHo# (UIBTPa-
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unu B JeBOGEepexHOM MNPUMBKaHMM TnOTHHH Kaxosekoii T'3C u yyactka
punbrpannn u3 KaxoecKoro BoJoxpanuiHma B cropony Cusama u UYep-
HOTO MOPA B 30He NOANOPA KyNonia IPYHTOBBIX BOZ ANEIIKOBCKHUX NECKOB
BOJAMH BOLOXpaHWiIAlAa H B 30He BaHAHHS KpacHO3HaMeHCKOH opocu-
TeNbHOHA CHCTEMHL.

[ocne namonHenuss BoZoxpanunauma B 1955 T, 37eCh HAYANCH MOLBEM
YpoBH® moA3eMHuiXx BOA B ¢. Uepusinka, pacnonoxenHom B 15 kM OT BO-
JOXpanuiyina, noabeM HOA3EMHBIX BOX 3a 1956 r. cocrasua 1,8—1,9 M, 3a

»»4‘/
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Puc. 49. Cxema rHAPOH3OTHNC TPYHTOBHIX BOX KpacHO3HAMeHChOro OPONIAEMOro MaccCHBa.

I — NHHHH THIPOTEOJOTHUYECKHX pPa3pe3oB, 2 — KOHTYD BOJAONOHMKAWOILeH ycTaHOBKH B ¢, Huxmsas Ma-

ayka, 3 — KaHanel CKK — Cepepo KpmiMckuift kanan, KMK — KpacHO3HaMeHCKHA MAarHcTpajibEBIfA Ka-

Han, 4 — CHAPOH3OTHNCEI IPYHTOBBIX BOJX 10 HaNOJNHeHHs KaxoBCKOTO BOJOXPAHMIHILA H HX OTMETKH,
5 ~ THAPOK30OTHNCH TPYHTOBHX Box Ha I/IIT 1668 r.

1957 r.—0,5—0,6 ™, 3a mepsywo mososuHy 1958 1. 0,2—0,3 M. K mowmen-
ty nycka Cesepo-KpbiMckoro kaHana (uioH» 1958 r.) B pakioHe c. UepHan-
Ka nposisuiach TeHJeHUHMs K 3aTYXaHWI0 NONheMa YPOBHS IOA3EMHHX BOJK
nox BrauAHAeM KaxoBCKOro BOLOXPaHUJIHUINA.

C Hanonnennem CeBepo-KpbIMeKOro KaHaja H BBOJOM B YaCTHUHYIO
akomnayaTaguio KpacHO3HAMEHCKOE OPOCHTesbHOH CHCTEMbl, HAPAAY C HH-
punbTpalliel OpPOCHTENBHBIX BOJA, BOXAL IOXKAHANBLHOTO Kymonaa, ofpaso-
BaBuwerocs noj CeBepo-KpbIMCKMM KaHaJoM, COMKHYJIHCH C MON3E€MHBIMH
H DOANEPJH NMOTOK TPYHTOBHIX BOJ, ABMXKYILMICH CO CTOPOHBI €CTeCTBeHHOH
o6sacTy NUTaHHg TPYHTOBHIX BOJ, HaxOAAWuiicCa B palioHe ANEIIKOBCKUX
neckoB (cM. pwmc. 49). O6pasosanca nourn GeccTOUHHT nonsemuulfi Hac-
ceitn. B pesynbrare atoro Bo BTOpoi# monosuHe 1958 r. mpousomen peskui
noABEM YPOBHY NOA3&MHBIX Bojx B paifotie c. YepHanka Ha 1,3-—14 m #
Gblna MOATONJIEHA MOHWKEHHAas vyacTh cena. B rtevenne 1959 r. mpoxsowno
JanpHelilllee TNOBHIIEHWe NOA3eMHbIXx Boa Ha 0,8—1,0 M w miomanun nod-
TOILTEHHBIX CeNbCKOXO3AMCTBEHHBIX YTOAguit W 3acTpoeHHoii uwacta c. Uep-
HAHKa CYWECTBeHHO ysenuyHaucs. B 1959 r. Hauanoch nosbilleHue ypPOBHS
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NOA3eMHbIX BOA B paioHe cen Hosaa Masuka u Crapas Masuka, pacmno-
JOXKeHHHX B 24 ¥ 34 xM OT BOROXpaHMiaHma W 8 3—4 kM ot Cesepo-
KpuiMekoro xauana. Beanmumda nogmpeMa NOR3€MHHIX BOJ B TeueHHE rojfa
3necy cocrtasMia 0,7—1,2 M, BHI3BaB NOATONJIEHWE NOHWIKEHHBIX YTACTKOB
cel M TpHAeralmuX X HHUM 3eMenb. Ha OTAenbHEIX yuacTkax c€OBX03a
«HoBoMasukoBckuii» TOcie HAMOJNHEHHs KaHana eme X0 Hadana opolie-
HU TPYHTOBBIE BOJH TOJ BAHsHHeM (HJILTPAOWH W3 KaHaja MNOBBICHJIHCh
¥ ryGuHa uX 3aneranus yMmespmunach xo 0,5—1,5 v. K xonmy 1959 r.
IO 3Tol e HNPHUHHe GLLI OTMeUeH NOXBEM
IPYHTOBHX BoA B c. IlogoxaanHoBKa, pac-
nosiokeHHoM B 40 xM or Kaxosckoro Bso-
poxpanuamma u B 1—2 km or Cesepo-
KpuiMcKoro KaHama.

AHanu3 HaGMIONEHWH 33 NONOKEHHEM
TDYHTOBEIX BOX I[OKAa3plBaeT, 4YTO €CAH B
1963 r. miaomagum c TaAyGHHOH 3aneranus
TPYHTOBLIX BOJ MeHee ABYX METPOB COCTaB-

Puc. 50. CxemMa rayGumH 3ajeraHHst rpyHTOBBIX BOX Kp@CHO3HAMcHCKOro OPOMIAEMOro MaccHBa.

I — y3onuHiH HaONIONeHHBX rayOuy 3anerauus IPYHUTOBHIX BOX Ha 1/II1 1968 r. 2 — [pPOTHO3HLIE H30
JIHHHH TAyGHH 3ajeraHus TPYHTOBHIX Box Ha I,III 1968 r.

aanu 12920 ra, to B 1968 r. oun ysenuunauck gno 35410 ra, T. e. mouTH
B Tpu pasa. B 1968 r. nponsowes 3HAUHTENBLHLIA TOLBEM TPYHTOBEIX BOX
Ha BceM JesBoGepexkbe HukHero JlHenpa, 0ocO6GeHHO y BOJZOXDAHWIMINA U
KaHaJoB.

Cnemyer OTMETHTb, YTO COTNOCTaBJEHWHE IOJOXKEHHS TPYHTOBBHIX BOJ
K 1968 r. B ycnoBuAX BAHSHHA BOXOXPAaHWIHINA ¥ OPOIICHWS, TOJYYEHHOTO
MOJenHpOBaHHeM Ha rujgpounrerparope B 1963 r. nHa 25-neruuit nepuon
(B ToMm uncae Ha 1968 r.) ¢ dakruuecku HabmogeHHsM B Mapre 1968 r.,
noKasano xopomyw cxoaumocth (cM. puc. 49). ITosokeHHe H30AMHUA Tay-
OuH 3aneranus NOX3E€MHBIX BOJX, HabaoxaeMblix B Mapre 1968 r., u 1o
NPOrHo3y Ha Ty XKe jary NpakTHYeckH cosnamaer (puc 50).

3an0KEeHHLIH BEPTHKANbHEI ApeHax B ceénax UepHadka u Huxusas
Maguka npHOCTAaHOBMJ NOBHINEHHE NMOA3EMHBIX BOX HA yd4acTKax 3THX CeJ.

Ilo ZaHHBIM T'MAPOreo0JIOro-MeNHOPATHBHOM SKCHERUIMHM, HA OCTaALHOH
OpoInaeMO# TEeppPHUTOPHH Ha y4YacTKaX HACEneHHHIX NYHKTOB B GaMKaiimune
3—5 Jer 6e3 OCyuleCTBAEHHS KOMIVIEKCHHIX HHMKEHEDHBIX MEepOnpUATHIl
N0 CHHXKEHWIO YPOBHS TPYHTOBHIX BOJ, INMPOKOe pasBuTHe MOJyyaT 3a60-
JauHBaHHEe, BTODWYHOE 3acONeHHe 3EMeAhb ¥ TNOATOIIEHWE HACEJEHHHIX
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OYHKTOB. JIais OpenympeXJAeHHd 3THX IPOueccoB HeoOXOAMMO OCYUIECTBHTH
CTPOUTENBCTBO BEPTHKAJIBHOTO JpeHa)ka B CEBEPHON 4acTH H TOPH3OHTAJb-
HOTO B l0xHof 4acTH KpacHo3HaMeHCKo# cHcreMhl [IpenBapHrenbHhie pac-
yeThl T0Ka3bBAlOT, 4TO HCNOJAb30BaHHE B paccMAaTpHBaeMOM pailoHe mpec-
HBEIX MOA3EMHBIX BOJ /s OPOUIEHHS NO3BOJSET TOJABKO 33 CUET ECTECTBEH-
Heix pecypcoB opocuts 20000 ra 3emesns.

BangHue BOJNOXPAaHMJMINA HAa YC/IOBHS BOJOCHAGXKEHHS HaceJeHHHIX
MyHKTOB H PeCcypchl Moa3eMHHX BOA. Jlo co3nanua KaxoBCKOro BomOXpaHH-
JMma BOAOCHAaGXKeHHe HACEJEHHBIX NYHKTOB B NpHOpexHok 3oHe [lnempa
ObLIO NOCTPOEHO B OCHOBHOM Ha Bojo3afope TPYHTOBHIX BOA ajjiIOBHAJb-
HBIX, peXe 30/0BO-ILEeMIOBHANBHBIX OTNOXKEHHH, KOAOZUAMH IIPH MHHEpajH-
3aUHUH BOAK TpeuMymecTBeHHO 1—2 r/a. JInmp 9acTb ropofoB H KPYNHBIX
CesJl HMeJIH UEeHTPaJHn30BaHHOe BOMOCHAG:keHHe ¢ 3a6opoM TPYHTOBBIX BOJ
AJJIOBHAILHBIX H HEOTEHOBHIX OTIOXKEHHH ¢ MHHepanm3auHedn 0,4—2,1 r/a.

B npouecce CTPOHTennCTBA THAPOY3sna H TNOATOTOBKH J0Xa BOROXpa-
HUJAHIA 1707 3aTOIVieHHe 3HAUHTENbHOE KOJHWECTBO cesl Oblio NePEeHEeCEeHO
M TIOCTPOEHO Ha BO3BHINEHHBIX MecTaX. lIpu 3ToM B GONBINHHCTBE HOBBIX
cej OCYIIECTBJEHO UEHTPanH30BaHHOE BOJOCHAGKeHHe, Gasupyonieecs Ha
HOJX3EMHBIX BOJAX H3BECTHAKOB CAPMATCKHX, M3OTHUYECKHX H NOHTHYECKHX
oTiOXeHHH c MHHepanu3anmuedn 0,4—2,1 r/n. IlpousBojuTebHOCTH CKBa-
KUH cocraBiager 2—8 afcexk npu moHHxeHnH 0,6—7 M. BopocnabxeHue
4aCTH HACeJeHHHX NYHKTOB ofecrnedmsBaercsi NO-TpexkHeMY INAXTHBIMH KO-
JOXuAMH, Ho Gonbiued TyOHHHE, Ao 10—25 M, C HCNOJB30BAHHEM anNIOBH-
aJbHHIX BOJ TOTO XK€ KauecTsa.

Ha6slomeHHa 3a KauecTBOM BOjAhki H CAHHTADHBIM COCTOSIHMEM KOJOJ-
1eB, NPOBOAMMBIE 06GJAaCTHHIMH CaHHTAaPHO-INMHIEMHUSCKHMH CTaHUHAMH,
NOKa3aJiH, 4To B Hpouecce TepBHX 2—3 JeT 3KCOnyaTagHH BOJOXDPaHHIH-
ma NpH TMoABEMe TPYHTOBBIX BOJ B aJJIOBHANBHBIX CYIJIHHHCTO-Cynecya-
HBIX OTJIOXKEHHAX TNPHGPEXKHON 30HB KauecTBO BOAW B OOJBINHHCTBE Ciy-
yaeB yxyamajaoch. Bo MHorHx koaoguax B cenax BepxHas Tapacoska,
Wapunka u MapbeBKa MUHepanH3auWs BOAB Pe3kK0 NOBHICHIACH 34 cHET
oforameHds ee cyibdaTaMy, KanbuHeM ¥ HaTpueM; B C. SIKoBneso B 4a-
CTH KOJOJuEB — 3a CueT CONel XJOPUCTOro HaTpHd, KOJNHYECTBO KOTOPOTO
VBEJIHYHAOCh BABOE, a B YAaCTH KOJOAUEB — 3a cuer cynbhaToB H KanbuHd.
TosBuacs rOopbKO-cOsieHslif BKYC. Toabko B OTZENbHBIX KOJOAuUAX, TAE
BojAa CTaja MArde, BKYCOBHE KauecrBa ee ynydymuiuch. [losbimeHue Mmu-
Hepanu3anuu BOAbl H €€ JKECTKOCTH BBHI3BAHO B NEPBYI0 OUYEPenb YBEJIHUHB-
melcsi MOUIHOCTbIO OOBOIHEHHBIX MOKPOBHBIX JECCOBHIHHIX CyNmeced M Cyr-
JMHKOB, YacTo 3aTHINCOBAHHBIX, H YMEHbINEHHEM YKJIOHOB MIBHXKEHUS NOA-
3eMHBX Boji, OTMedeHo yiayumeHHe GAaKTepHOSOrMUECKHMX MOKA3aTesaeH, KO-
TOpOE, MO-BHAHMOMY, OOBACHAETCH yBenHueHHeM crosba Boabl B KONOAUAX
u 6osbmHM pa3zGaBieHHeM BHOCHMBIX OaKTEpHAJbHHIX 3aTpA3HeHHH

Hanape nabmopeHui HOxHO-YKpaMHCKON THAPOTreoJOrHYECKOH CTaH-
UHH 332 XMMHUGCKHM OOCTaBOM TPYHTOBHIX Box B Teuenue 5—10 jer 3Kc-
mayatanud Kaxosckoro BOZOXPaHWAHMLIA TNOKa3wBAIOT, 4YTO yXKe uepes
5 ner Habamwpaercs naH60 He3HAUHTENbHOe CHUXKEHME MHUHEDaJH3auuH,
1160 oHa CTaGHIH3HPYETCH.

H3yueHue pexyuMa HEOT€HOBOTO BOJOHOCHOIO KOMILIEKCA IOKA3ano,
4TO MOANOP YPOBH§ NOX3EMHBIX BOjg He BHeC CYDIECTBEHHBIX H3MEHEHHH
B HX xHMHuecku# cocraB. CyXoif OCTaTOK BOJA NOHTHUECKHX H M30THYECKHX
ornoxeHui, pasHeiit 0,1—0,2 r/n, He u3meHuncs. Cyxoft OCTaTOX BOx Bepx-
HecapMaTCKHX OTJOXKeHHH TIpH HadasapHoi BensHunHe O0,1—1,2 rfn 3a
1960—1965 rr. ymenbmusacg Ha 0,2—0,3 r/1, a B cpefHeCapMaTCKUX OTIO-
KeHHAX mpH Hauanpyoit BenHunHe 0,3—6,4 r/xn ¢ 1955 no 1965 r. cHusmics
Ha 0,2—0,5 r/n. HauGonblee CHHKeHHe MHHepaaH3alMH Habaoopaercs
BOMH3H BOMOXPAaHHAMIA, e MPOH3O0IIO Haubosbllee NMOBLIIEHHE YPOBHA
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NOA3eMHBEIX BOJN H CHAbHEEe CKashlBaeTcsi Ce30HHas cpafoTka BOgOXpaHu-
JHma.

Cosnanne KaxoBeckoro ®BomoxpaHuaumia OOYCJOBHJIO  3HAaYHTeNBHOE
VBeJHYeHHe PeCcypCcOB NOI3EMHBIX BOX B Npelesax peyHuIXx teppac Jlxempa
(oco6enHo B paioHe Kamenckoro moja), Ha MexAypeubsx J{Hemp—Mo-
JouHag H JJHenp—HHryneu.

Ha yuactke KameHokHi NMOA TAaKHX N0JCUEeTOB He NPOH3BOAHIOCH, OX-
HAaKO, MOXKHO C YBEePEHHOCTHIO CKa3aTh, YTO B NPHOpexHO# uactH TI. Ka-
meHka-J{HenpoBckag u c. DBon. 3HameHka yBeJuYeHMe 3amacoB NOJA3EM-
HBIX BOA 3a Ccuer wHpuAbTpanu# H3 KaxoBckoro BOAOXpaHHJIHINA B HACTO-
Allee BpeMs HEeMHOTO MeEHbIe KOJHUYECTBA OTKAUHMBAEMEIX BOJ JIHHEAHBIMH
BEPTHKAJbHEIMH JAPEHaXKaMH INPOTAXKEHHOCTBIO 14 KM, TepexBaThIBAIOIU-
MH BOAH, (DUABTPYyIOUIHEeCd B OCHOBaHHH HaMObl 0o6BaJoOBaHus, T. €. IPH-
MepHo paBHo 130000 wm3/cyTka.

Ha repputopuu opomaemoro MaccuBa KaMeHCKHEi TOX HMeEET MeCTO
VBeAHUYEHHe 3aMacoB NOJA3eMHHIX BOjX 3a cder GHAbTpauuu Boab u3 Ka-
XOBCKOTO BOZOXPaHHJAWmA u HHPHABTpaUHH OPOCHTENbHHX BoA. Ilo mox-
cyeTaM METOZOM BOXHoro Gananca P. A. CumupHoBa B 1962 r., xorna duab-
TPanHd W3 KAHAMOB ODOCHTENBbHOH ceTH H HHPUABTPALHA NOJHBHHX BOJ
cocrapasau 639 or Bomo3aGopa, MOMOJHEHHE dOA3eMHHIX BoX B al-
JIOBHAJNBHBIX OTJAOXKEHHAX OpollaeMOTo MaccHBa COCTaBAAIO 3a TOJ
12,3 man. M3, T. e. B cpeanem 33000 m3/cytku. Ilomcuer mokasmiBaer, uToO
ONHCAHHBIA BepTHKAJbHBIA [peHaX H3 48 CKBaXXuH C NPOEKTHHIM He6H-
tom 146 m®/yac oTKauwBaeT Ha MAacCHBe OPOUIEHHS TOJNBKO HeCATYIO HacTh
BOIBI, HAyLIEH Ha NONOJHEeHHe NoA3eMHHBIX BoA. EcrecTBeHHo, uTO ero ape-
HUDYIOlllee BAHSIHHE HENOCTATOYHO AJS TNOAAepXKaHHA YPOBHA TPYHTOBBIX
BOJ HHXXE€ JONYCTHMON KPHTHYECKOH I'NMIyGHHHl. DeTOHHPOBAHHE OpPOCHTENb-
HBIX KaHAaJOB HECKONBbKO CHH3HT MOACUHTAHHOEe KOJMHUYECTBO NONOJHAEMAIX
3aMacoB NOA3CMHBIX BOX B pafioHe opolzaeMoro Maccuba KaMeHCKHA HOZA.

Ha rteppuropun MexAypeubs JIHenp — MoJaouHasi mIOmaxbil0 OKOJO
22 ThC. KM? OLEHKA # pacipelelHuie PeCypcoB NMOA3EMHBIX BOJ IO M Iocie
HanonHeHuss KaxoBckoro BomoxpaHuwiumia (6e3 ydera BJHAHHA KaHAJOB
H opomeHug) Obira npoussefieHa B. U. Jlansko u T'. A, [Huefinepmanom.

Henonp3opap 6471aHCOBBIE TPHHOHN, YUHTHIBAIOWIHG OOuIHe pecypehl
BOJIOHOCHOTO TODH30HTA, H TNPHMEHHB pa3paGoTaHHpIl HMH MeTOA pacinpe-
JeneHHoro GanaHca H  3JekTpoMoneanpoBaHne, B. H. Jlaarko &
I’ A. [HHxeiinepman onpeleiuysn pecypcel MOA3eMHEIX BOJ OCHOBHOTO AJS
BOfOcHAGXKeHHs HEOTeHOBOro BOXOHOCHoro koMmnaewca. ITo ux pacuerawm,
o6GuHe eCTeCTBEHHbIE Decypchl HeOTeHOBOI'O BOJOHOCHOTO KOMILJeKca, co-
Jdepxamuecs B H3BECTHAKAX ¥ NECKAX MOHT-M30THC-CapMAaTCKOTO BO3pacTa
Jo BBoga B cTpoii KaxoBckoro BomOXpaHHAHIA, COCTABAAMH OKOJO
96,5 mnu. M3/rona. [Tocne ycTaHOBAGHHA CTALHOHAPHOTO NBHUXKEHHS NOI3EM-
HOPO MOTOKa CO CTOPOHBI KaxOBCKOro BOAOXPaHHJIKHINA IPOTHO3HAsA BeJH-
YyHa pEecypcOB HEOIeHOBOTO BOAOHOCHOTO KOMILIEKCA COCTaBHT 298 MaH. M8,
T. €. YBeJIMUHTCH B TP pasa. [IpaBma, ocHOBHAf HX 4acTb COCPELOTOUYEHA
B 30He 0O6x0nHON GUNLTpAUNK (BONL J€BOro NpUMBIKAHHA MJIOTHHH Ka-
xosckon ['DC), 3anuMmalomen Bcero 29 paccMaTpHBaeMoOl TePPHTOPHH
Mexnypeusbs JAHenp—Mosounas.

pu vyuere BTOpPOK COCTABARIOMEH AOMOJHHTEIBHOTO NHTAHHA —
¢uabrpanun us CeBepo-KpbiMckoro karana, KpacHo3HaMeHCKOH oOpOCH-
TeJbHOH CHCTEMHB MW MOJMHBHBIX BOJ, NPOTHO3HBIE pecypchl 6YAYT NMOJydeHH
eme GONBIIMMH NPH CYUECTBEHHOM YMEHbIIEHHH BEJUYHHBI NPHBENEHHOTO
BHIIIe THTaHHA €o CTOPOHn KaxoBckoro BOMOXDAHHANINA OCHOBHOTO Yda-
CTKa MEXIYDedbsl, pacloJOXKEeHHOTO BHE 30HH OOXONHOH (HILTDAnHH.

oncuer ofurux pecypcoB OCHOBHOTO HEOTEHOBOTO BOJOHOCHOIO KOMII-
aexca Mexaypeuns J{Henp — Murynen mo uw nocne BBoga B crpoii Kaxos-
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CKOTO BOJOXPAHWIHIIA H OPOCHTEJIBHBIX CHCTEM METOJOM Dpaclpe/ie/1eHHONO
Gananca ¢ NpPHMeHeHHeM MOAEJHDOBAHHS ¥ BBIYUCAUTEALHBIX YCTPOHCTB
npoussenen I'. A, lluefinepmanom.

YBenuueHHe pecypcOB NOA3EMHHIX BOJ B pafoHe BAHgHHSA KaxoBoKOro
BOJAOXPAHHUJRILA ¥ OPOCHTEJILHHX CHCTEM MpPH YCJAOBHH HONOJAL30BAHHA HX
118 THTHEBOTO W XO3SACTBEHHOTO BOJOCHAOMKEHHS fBIAETCH HOJOXKHTEIb-
HBIM MOMEHTOM K 3TO JO/UKHO OBITh YYTEHO B I1aHaX Da3BefxH TNOA3eM-
HBIX BOA AJS BOJOCHAGKeHHs W OpOLISHHS.

BiusHue BopgoxpaHuaniua Ha mnepedopMHpOBaHUHE O€PeroBbIX CKJAOHOE,
AKTUBH3AUHIO ONOJI3HEBHIX HPOLECCOB H HPOCANOYHBLIX SIBJAenui. Ilepumerp
KaxoBeKoro BOpoxpaHmiauma cocrasiaser 0xono 900 kM. Bepera napuau-
CTH, HMeloTes 3aauBpl. K Hadany 1969 r. 83 xm Geperoso#i nuHuHH, B OC-
HOBHOM Ha YyYacTKaX Hace/JJeHHBIX [YHKTOB, 3auumeHo JlambGavu. DBepera
BOAOXPaHUJIHmA HA ydacTkax 0ajox W 3aJMBOB, Ite Nepepaborka Gepera
NPaKTHYECKH OTCYTCTBYET, HMEIOT mpoTsaxeHHocTs mnopsaka 200 km. Ilepe-
paborka Gepera OTCYTCTBYET TaKxkKe€ B BePXOBOH YaCTH BOAOXPAHHAMINA OT
nnoTHHE J{Henporaca o c. Jlsicag Topa. Ha ocranbHBIX ydyacTKax, umero-
KX TOPOTHKeHHOCTh 0010 450 KM, MpOHCXOTHT nepedopMEpoBanne Gepe-
roB 3a CYeT BOJIHOBOM aO0pasuH, OMOJI3HEBLIX H UPOCAAOUYHBIX NPOLECCOB

Ilepsonauanwuo Hab.aiomenuss 3a nepedopMupoBaHueM Geperos BLl-
HOJHSVIHCh YKPTHIPOIPOEKTOM.

C 1957 r. nabmogenus 3a nepedopMuposaHueM Oeperos  BbINO/IHS-
forcst 'mpporeonorudeckolt sxcmenuuueir Munsoaxosa YCCP. Ilo co-
CTOSIHHIO Ha sAuBaph 1969 r. Ha yuacTkax ecTecTBeHHHX Oeperos, Kpym-
HHIX BOZ03a60pOB, HACOCHHIX CTAHIMH, YIaCTKaX ONBITHON 3auuThl Gepera
H mnecyaHoro mnpoMuBa Yy gaMm6u r. Kamenka-IHenpoBckass HaGJa0feHUS
IPOBOAKANCE Mo 160 momepedHHKaM.

[IporHos mnepepaborku GeperoB BOAOXpPAHHJIHILA
Npu NPOEKTHUPOBaHUH JlAa nabGiiofeHHli 3a pasBUTHeM HHKeHEPHO-
TeOJIONHYECKHX TporeccoB Ha Geperax BOLOXDAHMJHMINA ¥ NPOTHO3UPOBAHUS
HX BO BpeMeHH Yxprujasnom ObLio pa3buTo H 3akpemsneHo 364 mnonepeu-
HHKA Ha YJ4acTKaX HACeJeHHBLIX NYHKTOB M Mexny HuMH. [lo 3THM nome-
pedHHKaM OBIH coCTaBJeHL TPOTrHO3L HepepaboTki GeperoB BO BpeEMEHI
H Ha KOHeuHyio cranuio no dopmynam E. I'. Kauyrunga (mo yrsaam HakaoHa
6eperosoit orMenu), I'. C. 3oaorapesa, H. E. Kougparsesa. Corstacno mpo-
PHO3y, BEJIHYHHA Da3MBIBAa HA KOHEUHYK CTAAHI0 COCTABJAAET OT HECKOJb-
KHX MeTPOB-— anasa 6eperos, cJOXKEHHHX KDPENKHMHY CAPMATCKHMH H3BECT-
HakaMH, no 250—300 m — naa Oeperos, CIOXKEHHBIX JECCOBHAHBIMH TPYH-
tamH. [IporHosupoBaHue ONOJ3HEH W NPOCATOUHHLIX ABJCHHH Ha CTANHH
NpPOEKTHOrO 3aJaHHS ¥ B NePBble FOJALI IKCIVIYATALMH BOAOXPAHUIHILA He
BBITIOJIHAJOCH BBHAY C€1a00f M3YYEHHOCTH 3THX NPOUECCOB Ha BOJOXPaHI-
aamax. Ha KaxosckoM BopoXxpaHumiuie ™MaTepuanbl AOJTOCPOUHBIX [IPO-
rao3os (Ha 10 7ner) BuepBhie OLiM HCIOAL30BAHBI B CMeTHO-(DHHAHCOBBIX
pacyerax. Matepuann o BeauuguHe NepepaboTkuy GePeros Ha KOHeuHy o
CTAAMI0 TO PA3NMUHLIM MeromaM Oblau HCHOJIL30BAHL AJg ONpelesedys
T'PaHHI HOBOTO CelbCKOTO CTPOHTEJNLETBA.

B paitione Kaxosckoro BogOxpaHumuina mpeof1amaiorT BeTphl CEBEPO-
BOCTOYHOro HAamnpaB/ieHusd, NO3TOMy OOJbllide BeldddHbl lepepaBoTKH Xa-
pakTepHL AJs .1eBoro Oepera, PacroMOXKeHHOro HOPMAa/AbLHO K HANPaBJje-
HHIO HeHCTBHS TOCUOICTBYIONU[HX BETPOB,

KauecTBenHy # KONHUECTBEHHYIO XapAKTEPUCTHKY (HAKTHUECKON TIe-
pepaborkn Geperos KaxoBekoro sopoxpanusauima ¢ 1955 mo 1969 r. MoxHO
OCBeTHThr TNO JaHHLIM ['HiApOreoJsorudeckoit 3kcmeaunuy MuHBOZXO03a
YCCP, noapasgenus Gepera 1mo reojorHYeCKOMy CTPOGHHIO M JIMTOJOrHide-
CKOMY COCTaBy, C/1arami(ux HX MOpOJ, Ha CeMb THIOB.
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1. Bepera, cnoxenHse JECCOBHAHBIMA TDYHTamMM UMEIOT HaunGosbiiee
pacnpocTpaHeHHe H INPOCHAEKHBAIOTCH B BEPXOBOH WM LEHTPAJbHOH 4YacTAX
BojoXpaHugnma (cesa Denenpkoe, Hux. Ilasnoska, Cyauuxoe, Ilokpos-
ckoe, Hoso-Bopounoska, 3anannsie Kaups, Yirkanka # ap.).

2. DBepera, cioxeHHBlE H3BeCTHAKAMH, TIEPEKDLITHIMH JECCOBHAHHIMU
[IOPORAM#, pPaclpoCTPaHeHH B OCHOBHOM B NPUIUIOTHMHHOA 4acTd BOAOXpa-
HHNMIA, peXe B ero LEHTPaNbHOA M 03epHOH uacrtax (cema Pupcosxa,
3onoras Danka, J{ymyuHo, Ba6uno, r. KaxoBka u Ap.).

B 30Hy BOAHOBOrO BO3JeHcTBHA O€peroB 3TOro THIa MHONAaZalOT MOPO-
Ibl C PE3KO OT/IHYaeHCcss CTeNeHbplo YCTOHUMUBOCTH PasMbiBy. MHTeHcuB-
HOCTb OODYLIEHHMs Mx 3ABHCHT MHpPEXKAe BCEro OT BBICOTHOTO NOJOMKEHHA
KPOBJAH HM3BECTHAKOB B NPEIENaX 30HB BOJHOBOTO BO3NEHCTBHA.

3. bBepera, cinoxeHHble KPENKHMH CapMaTCKHMH H3BECTHKaMH, pac-
TpOCTpaHensl JHML B NPHUINOTHHHON UYAaCTH BONOXPAHHNHLIA HAa MPaBOM
Gepery, or niotuHe fo I. Dopucnasa. Benauyuna ux nepepaGoOTKH 3aBHCHT
OT CTENEHH BLIBETPEJOCTH H TPEIIMHOBATOCTH H3BECTHHAKOB,

4. DBepera, cioxeHHLIe caabbIMM TPEIMHOBATLIMH H3BECTHAKAMH cap-
mMaTa ¢ TPOCIOHKaMM MEpresef, BCTPEYAXTCH B HH30BOH 4UAaCTH BOAOXpPa-
HHMUIa B paiiome Hace/JeHHLXx Nynxros [opnocraeska, boapmas Jlere-
tuxa. Kpacunit Masg, Kaukaposka a Ap.

5 bepera, cioxenyHble MJIOTHBIMH KPAacHO-OYPLIMH CyTJIMHKaMu H TJH-
HaMM TEPeKPHTHLIMH JECCOBHAHLIMM TIOPOAAMH, BCTPEYAIOTCH HA ydacTKe
c. SIkoBneso, oT c. Badku Ko c¢. BacmaneBku, a Takxke B pailioHe cea Ka-
paii-Jly6una n Ymkaska. B npegenax panHoro tuma 6Geperos paspuThl
ApeBHHEe U COBpeMeHHBLIe ONOJ3HH.

6. Depera, caoxeHHBe A1MIOBHANLHLIMH OTJOMXKEHWIMH, NMEPEKPHITHIMY
NECCOBUHLIMY MOPOAAMH.

7. Huskue Gepera, CIOMEHHBIE TYMYCHPOBAHHBIMHE CYTJIHHKAMH H CY-
necsiMu MOYBEHHOTO €J104, B TMpeAenax BOAOXPAHHAHINA HMEIOT orpaHyueH-
HOE DAaCHpOCTpAHEHHe.

Tlepepalorka OepPercB, CHAOKRHHBX NECCOBUAHWMMU
rpyataMu  JléccoBuaHbie HOPOAH OTAHYAWTCA OOJBIMIOH HeoAHOpPOL-
HOCTLIO COCTaBa, KOTOpHIH IpefompefesseT WX pa3MmMbiBaeMocTb. B ux rpa-
HYJTOMETPHUYECKOM €OCTaBe COMAEpXKaHue MbLIEBATHIX ¥ TIMHHCTHX YacTHI
noxomuT fo 909% u Gosaee. Jlaxke npH HeOGOJABIIOM BOJHEHHUH 3TH YACTHIB
NEeTKo B3MYUHBAITCA H MOTYT IEDEHOCHTBCS HA 3HAYHTE/bHBIE pPaccTof-
HH#, ocaxJasch B rayboKux MecTax BoAOXpanmuauma. Ha yuyacTkax pac-
IIPOCTPAHEHUS JECCOBUAHLIX NMOPOX Aaxe IPH HeGOJbLLIOM BOJIHEHHH BOMO-
XpaHMWJIHMIA MOxkHO HABAAaTL B NPUOPERHON 30He 3HAUUTENbLHBIE MO
IO aAy OPEeoNLl CEPOBATO-KENTOrO WBETA, KOTOPLIE MPEACTABJIRIOT COGOH
B3BelLlleHHBle B BOJe NHLISBATHIE ¥ T[HHUCTBIE YACTHIHL.

Ab6pa3ua 6Geperos, CJHOKEHHLIX JECCOBUAHLIMU I[OPOAAMH, INPOXOAUT
Cienywllde OCHOBHHe UHKABL: 1) BHpaGoTka BoaHOnpuGOHHON HHWIUH;
2) ofpyumieHue HaBucmux 6/10KOB; 3) pasMbiB oOpymiuBIIErocs MaTepuasa.

Kouryp Gepera B TJaHe HEDPOBHLIH C DUTMHYHLIM 4YepenoBanueMm OyXT
H MbIcOB, MTeHcHBHoOCTh nepepabOTKH Gepera BO BPeMEHHM HeOIHHAKOBA.
TIpuuyem momoxenne o TOM, 4TO Hauboablias HHTEHCHBHOCTHL HepepaboTKH
Ha6awAaeTcs B mNepBbe TOAB IKCIIYATALHH BONOXPAHMAMINA, He ONPAB-
geiBaercd, O6bsaAcHseTcs 3TO pPa3JHYHON HEPruefi BOJSHEHHA BO BpeMeHy H
HEONHHAKOBHIM YDOBEHHBIM PEXHMOM BoOJAoXpaHuauma. B roim skemaya-
TAUK BOAOXPAaHHAMIa Ha oTMerkax, 6auskux k HIII, maGmozaworcs ana-
YUTeJibHbIE BEJIHYHHL! JHHEiHO# nepepaboTkH Gepera. B roanl ke, Koraa
BOJOXDAHM/IMIE 3KCIAYATHpPyeTCsi mpH 0Oojnee HU3KHX TOPH30HTAX, 3HEP-
rus BONHeHHs pacXoxyeTcd HAa pa3MBIB paHee c(POPMUPOBABUIMXCH OTMe-
Jedt, W NuHehnas nepepaborTka Oepera GbiBaeT HeGONLIION HJAH gaxe MO-
¥KEeT NONHOCTBHIO OTCYTCTBOBATD,
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OTmMeuaercs KpafiHe HepaBHOMEDHBIl XapaxTep pa3MbIBa JECCOBHIHBIX
GeperoB. Jlaxke Ha HeGOABIIMX y4acTKax, yLaleHHBIX APyl OT Apyra Ha
200—500 M, xpafiHHe 3HAUeHHA BeJWUHH nepepaboTku Gepera MOTYT OTJH-
JaThCH B HECKOJBKO pas Kak AJgg ONHOro ropma, TakK H AJag pana Jer,
B nepsme ABa roma skcmryaranud KaxoBckoro somoxpaHuauma (1956—
1957 rr.) auHefiHas BeiHuHHa TNepepaGoTKH Oeperop He npesnmajia 25—
30 M/rom, cocrasnsig B cpelHem 10—15 M/roA. Bonpmde BeIHYHHH pas-
MBIBA XapaKTepHH I NpPHrJAyGHX * Oeperos, MeHBIIHE — IJs OTMegbix **,
B 1958 r. BojoxpaHWIMIle BHepBbe OBIO HaMOJHEHO JO NPOEKTHOH OT-
MeTkd, BBuny storo cpeaHas ckopocTb OepercoGpymreHus Obljia HeGKO:b-
k0 Bhille. MHreHcHBHOCTL OeperooGpymenuss B 1959 r. Grlia HeCKOABbKO
MeHbIIeH, Yem B NPERIUECTBYIOUIHe TOMAb, M XapakTepH3oBasach MakCH-
Ma/ibHHIMH BedHuynHaMu 10—12 m/rom, cocrasiag B opeAHeM 6—7 m/ron.
WHreHcusHOCTh nepepabGorku Gepera B 1960 r. Takxke oTAMYanach 3HauyH-
TefibHBIMY BeJHYHHAMH. B uedoM 3a mHepshie NATH JeT 3KOMJAyaTalHH Bo-
NOXPaHMJHI(A 3aMETHON TeHIEHIHH K 3aTyXaHHWio Ipomecca 6Geperootpy-
IIeHHs He HalbJIoRaloch.

B nocnenyiomye 5 ger (1961—1965 rr.) HHTeHCHBHOCTH nepepabOTKH
GeperoB HECKOJBKO YMEHBUIHJIACh M COCTaBifjia B CpeiHeM 2—7 M/rox.
[anHoe siBeHue oObsicHAETCA TeM, YTO BOAOXDaHMJNLIE 3KCIIyaTHpyercs
Ha Gosnee HM3KHX OTMeTKaX. [IpH mOnOKEeHHH ypDOBHS BOABI B BOJNOXDaHH-
aumge Huke HIIT nepepaGareiBanuchy paHee ChopMHpoBaBmHec TOABOMA-
Hele ckjoHH. [lepwox ¢ 1966 mo 1968 r. xapakrepusyercda NOBbIINEHHOH
HHTEHCHMBHOCTBIO pa3MbiBa Geperos. B 1966 r. Ha yyacTkax rea YuIKajika H
Huxunii Porauuk ona cocrtaBiagna coorseTcTBenHo 28, 25 M u 25, 65 wm.
B rnociaenyomme roanl JAMHelHasa BeJHYHHa OTCTYNs1eHHa OpoBkH Gepera
B cpelHeM coctaBuaa 5—10 m/rox. B Goasumeli Mepe mnepepaboTke mOZBep-
rajJHch MBICOBble y4yacTKH Oepera. MakcuMmanpHasg BeJHUYMHa NepepaGOTKH
6epera sadukcupoBaHa Ha ydyactke c. Huxnuuii Poraguk. 3a nepuox c 1956
no 1968 r. nuHeliHad BeJHUHHa nepepabOTKH 3ldech cocrasHiaa 157 w.

K 1969 r. noutm Ha Bcex yduacTkax Oepera copMUPOBaHBI OTMENH
mupuHoi 100—200 M, ¢ yriom HakiaoHa —1-—2°

[lepepaboTka 6Geperos, CIHOXEHHBIX H3BECTHSHNKaMH,
NEePEeKPBHITHIMH JNECCOBHAHBIMH NOPORAMH HHreHcHBHOCT, HX
1epepabOTKH 3aBHCHT OT BBLICOTHOTO NOJIOXKEHHS KPOBJH H3BeCTHAKOB. Cse-
JIeHud o nepepaforke OeperoB AaHHOTO THma npHBeneHsl s rtaba. 14. Us
TabAMIBl BHIHO, YTO HHTEHCHBHOCTL mepepaboTkm Gepera BO BpeMeHH He-
oauHaxoBa. MakenmManbHble BeJTHUMHH pas3MmbiBa Gepera B c. 3onotas ban-
Ka HaGawonanuck B naThifi, B ¢. OcokopoBka B TpertHii, a B ¢, babuno Bo
BTOpON rOA 3KCILTYaTauWyd BOJOXPaHHAHmA. B mesoM e HHTEHCHBHOCTB
nepepabOTKH ABIAETCA HE3HAUHTENBHOM,

[Tepepab6oTrka OGeperoB, CAOXEeHHEX KDEeNmKHMHU cap-
MAaTCKUMH H3BeCTHSKaMH Hepenko BH3BeCTHAKAX, caaralonux be-
peroBsoii ycTymn, o6pasyioTCAd TPEIMHBl, HHOIZLA HeJhie CePHH, CIOCOGCTBYIO-
mue nepepaGorke Oepera. JIuHefinas mepepaloTKa ONpeReNseTCs COCTOMA-
HHeM H3BECTHAKOB (BBIBETPEJOCTHI), TPEIIMHOBATOCTHIO, KaBEPHO3HOCTHIO
H 1. n.). Bennuuna nepepaGoTkH HesHauuTenbHad, B cpefHem 0,1—
1 M/rox, uHorna 2—5 Mfrox. B npoduse momBOAHON YACTH CYIIECTBEHHBIX
H3MeHEeHHH He NPOHCXOJHT.

[TepepaboTka 6eperos, CTOXEHHB X cJAAa6GBMH TPEUIH-
HOBAaTBIMH H3BEeCTHAKAMH capPpMarTa C npoclofikaMy Mep-
renell, B nponecce mepepaboTKkH MPOHCXOQHUT MEAJEHHOE BDe3aHHe MNpPO-

* DBepera ¢ He3HauHTeNbHBHIM GHUEBHHKOM, ¢ Ooyblofi KpPyTH3HOR NOJBOJHOTO
CKJIOHA Ha KOTODHIX NMpeobiazaloT abpa3HOHHBIE IIPOLECCH
** Bepera ¢ 1mosioroifi oTMesplo, Ha KOTOPblx NMpeolbi1ajfaer akKyMYJsus



KAXOBCKOE BOHOXPAHHJIUIIE 139

¢uns B xopennon Geper. OG- = 3 2 S oSS
pasyorcs He6oabmue abpa- 5] s 133 =)
3HOHHHIe Teppace. Ilpu cpa- =
60TKe BomoXpaHuiuma abpa- o g (B == 222
3HOHHBIE Teppach ofHaxaior- - ° e«
¢ B BHIe mIAXa C Harpo- - - O
MOX/JeHHeM KaMeHHBIX TJIHO S =S 2 oasS
pasaMuHoro pasmepa u op- v
mMpl. TeMmnsl nepepa®oTKHu Ge- B o Ut o] Qo)
pera HeBeJHKH, COCTABIAS B 2 | 2oSees o oo
cpenem 1—3 m/rox. B or- - = <
ReJbHBIe TOAB TpH  caaboi s| 2 2 33838 = =22
BOJHOBOA AaKTHBHOCTH, a TaK- g7 o s
XKe HH3KHX TODH3OHTaxX BOJARBI = 03 = oIS — B oy g
B BOJOXPaHHJue nepepaGor- gl = e M
Ka 6eperoB mPaKTHIECKH OT- g = ©
cyrereyer. Pasmepn mepepa- gl 2 A=tk ke b= 2 252
GOTKH Geperos JaHHOTO THIA z &l - = =
npuBeNeHH B Ta6a. 14. s (2 . o momwn O cnows
Tlepepaborka ©Ge- =3 & 0 SSANS B NSNS
peros, CM0XeHHHX GRE ot ©
NJIOTHHIMH KpacHO-6y- g2 5] g 5 QuO%n 2o
PHMY CYTrJIHHKaMH H 2E| * = T @ ST
rATHHAMH, NepeKpbITH - v z ©
MHNEeCCOBHABBMH TIO- 2 2 C JDTEE T RS
ponxamu. XapakTepHOH Oco- = - 2 =
GEHHOCTBIO Pa3MBIBa MAaHHHIX % o 2 Se——an 2 e
'Geperos  aBageTca GoJblliasg = 8 O ERFEROS g Blno
HePABHOMEPHOCTh  BEJHUYHH & © o
nepepaboTKH BO BpEMEHH. ° B | T Seras P 2SEn
Ob6bacuserca MRaHHOe sIBJE- 2 - al o
Hue GoJbIoi PasHOPOXHOC- 3 e | & avoon
TBIO JHTOJIOTHUECKOTO COCTa- ) 8 % So<ohd  F BN i
BAa NOPOA B 30HE BOJHOINpH- & = =
6osi. Deperoo6pymenne nuer Slel = | 5 _% =g
c 06pasoBaHHEM OCTaHIOB H glal 2 o2 ag
KaBajoB Gojee YCTOMUHMBHIX &S] 2| - 28 SE"TT
NPOTUB pasMmbiBa Nopox. [lpo- =1El | = EE = &
gecc rnepepaboTKH  Gepera g 3 =
4acTo  aKTHBH3HPyeTcs  3a Elzpg| o a
CU4ET OMNOJ3HEBHIX IPOLECCOB. 2| agg| = SIIIIF T rrge
Onon3anve  BleJeXalllHX <l ges| 2 2 =
TIOPOJ TPOMCXOIHT MO KOH- v °
TaKTy € KpacHo-G6YpHIMH Cyr- 2 S munmoE % oo
JIMHKaMH ;I; I‘JIPIHa};II;I. Y 25E% | 5 mRIRR ¢ 832
Jlunefinas BesHUYHHA Tie- o ©
pepaboTku Gepera cocraBJf- } 0 =
na ot 2 go 15 M/rom B nep- e By
Bble TOABl 3KCIIyaTalHH Bo- £ o
noxpaduanma 10,1 —10 m/rop = - Ry
B nocaepyiomue 10 et g E .. SES
(raba. 15). 23 . L B5=C
NTepepaGorka 6Ge- k 250 2 EE’EE
peroB, CTIOXEeHHHNX aJ- 265 .S g 82
JIOBHAJAbHBIMH OTJO- S35 = 5355
Cmm = angrapp

XKEHHAMH NePpEeKPHITH -



2

JTH I
AHH,

HE BOZOXP.

H

BJIHA

0 -
nop
oy BIX
BUIAHBEBI aKTepHHH
S i U3 Xap repu
Je i o :
MU OﬂH? (opm SIBJISIETC
beoden oCTEHN 2o eres
> o, i ' % |
C\uoc“.g-—' ocobe llaHHo"Haﬂ n(b prcor
oo : H 0 -
- = ot HHE . 20
253 Oep mas J SsicTpO “gopn :
10 2 STEES Ka Gep o rer o
— 2} ~p oD < o a‘ B eT3_ e-
"‘.c\;o = o g e bt :
= “ ~ = SAZSR parie . o =
= § m‘-‘?_ = o'(DC.Y_.D BOTO yCTy I/IHOI"[[360TKe 63}]))1 :
=1 - ﬂ a
o ; = Sed a e nocmrao nepep MpHBeTe ‘
© a = o SIS oci s %
= & 2 iy o °d naHHoro g 6 :
[: IOO = ) a 15 a60T ryMy :
IS - 3 E_<r1Q|o" Ta6JI.epep o i -
8 a : - : e rﬂ |
% = o — :LQ CJIO}KH Cy 5 e
—‘ | : B i TB
= : o = =t o ro ,aHHbI e i O
° 5 o = noEST poB it oy i
m : . . o
= = = - - 0 ax OC
= e Sd T o o : er :
% E = om < S HOIro ¢ Ha Gepr no?ep06pa-
9-3 ; = < o_c\‘-.g‘ohc\l qyaeB xoH on b
& - 10 Z So cay mponc o £ a
:— - L |
= ; = ~oNS = co THHﬁ o orio TI; BHC%H-
g é = = O’.%S‘-—?o Hbioumecﬂ e p n%aB
=) =21 <] <t 3 13 : n a —
2 s 2 e o SeRors i -
< - = 2 RenS Iéepermac;mxa Tyn nepeMe;uSHa-
o = : » "
— g = - c\:qg O Jo, HeBJf_zIHHeHHO%FO yCTyHMaKCH-
= = x - OB 0 e
=) . z w0 o o o o i b :
= iy o ""J\»c\fgc‘-o H 6 oet : nep -
= g = 5 N Y SE 6poBK HOE H ﬂeHI/m - nepos
=1 = o = = o 2 : B Ha
a - o 3RS - o T o o =
< & :O : ‘Qf*:‘-”fc‘? MaJabH . ran | 5
g S = Soe% = e rofnl Bepe o e
: = = JWE = Ipfery e bey B e
= “ 25 = Ao H nipene N o .
5 § ;E OO}_ ; “58:-— B o Orpa (baKTHLI |
2, = e s e -
>o< ; = oW o [ =) I/II;IHeHHe. TaBHeHHquHHe H:I:EH-
= = © o = =+ - : Y . :
=) I ' = R-cx Co A e C-
2 S o= pryiches S g . , =
=) z © o= = = KHX 1 u 6epe on vox 0
= ' : A K -
z e e Z =S Pa6oP:r HepBbIeOSBOJm}OEI : Tog
=3 a = 3 3 = a e o =
4 & = = Ul i b[ :
8 = 8 3 - & nnyaTaﬁeHHme fOB HporgTOEaM‘
= = [ N = 2 = pene bra npor i
= < = @ e) on e3y mon &
= =5 3 = o« o ; E bl
=) =g = = HO op o g
) =g = @) @ Ha n TpHE : "
5] s : : 6 He H
& 5 S ouges B a6, (;)p =
o = 0D o« : 6e JIya a
@ = Om-c\, = B 1 i 3 -
: EEE, % w0 ~ nepepa% 10 JIeT)oﬂoxpaHp;elleHO
S| 5%k = z 8528 (2 rona N Bmo HPOIHHKaM
= &i¢g o © TRRE XOBCKO o o :
= Ed L N Ka oo, oy :
3 : 2 Zg® A T KpOMeHHe o o e
="y X | "
@ $8Eg = .. aBHe i ™ 3
& EEH o S ... C%omosﬂggpem& q)aKTquacu,HH
o - 2 . <. I e cron, .
= o - - . P .0 o
E o E e - ‘s E. F.ep%Iﬁ ma i
- v ) ] . I e N .
= = r- 5] o o m = i - TH
£ a = G =8 o/:noxpaﬂﬂemIe an -
= [V P Q E B CpaB 60TK
= : z m pa
] m a :I[ g i nepe
E : g . : ?: .g g JUYHH
: 25 s §g i
E : E 3 ==
SH0
om



TaGauua 16

Hpornosnsie n paKTHYCCKHE BeAHYHHBI NepepaboTKH GeperoB BOLOXPaHUIUWA 332 MepHOA (1956—1957 rr.)
H (1956—1965 rr.)

[Tpoinosdag nepepaboTia (B M) 1O MetToLy

Howmep Cpeangs dagryuecxan
Haceneuuniit nynxr noneped ITOPOAB CKJAOHA BLICOTA Tun Oepera nepepaboTka
HUKa yeryna I' C.| Byaa F I' Kauy- M
3010~ xa Pososckoro rina
Tapepa
KAaXOBKA « v v v v v 4w 0 v o v o o o 721 Cynech 4,5 OTMenbiu 80 67 87 90 — — — 48,9
JIIOGUMOBKA . & 4 4 4 4 e 4 272 Cyrautok 18,0 , — — — 75 — - 3221 604
CodueBKa . . . . .« . v o . . ... 268 » 1,0 R — — — 140 — — 20,8 | 61,3
Kauper . . . . . . . . .. ... 655 Cynecn 2,0 R 40 56 182 54 40 | 120 591 32,2
Poraumk . . . . . . . . v . v v . 281 Tlecox 3,0 » 30 50 134 35 30 67 59,2 1115,8
Ywkana . . . . . .. .. .. ... 242 Cynech 17,0 [puray6oiv 9,51 98 280 | 230 37 65 60,0 }101,9
AneKCeeBKa . . . . . ., . . . .. 347 CyrauHox 2,5 OTMennlii 50 75 170 | 260 30 112 44 1 26,6
BJaroBeHEHKA . . . . . . . . 4 . . 702 Cymech 4,5 . 105 60 180 90 20 75 104 | 48,2
BeleHbKoe . . « v v v v v v 4w . 203 ” 4,0 [Tpuray6olit 70 ¢0 230 119 5 15 21,91 373
3naTONMOABL « o . v v v e e e 288 ” 8,5 OTMeabiu — — — — — — 228 1 33,5
Kpacno-I'puropbeBxa , . , . . ., . . 312 " 4,0 » 50 75 150 | 245 16 50 31,9 | 67,3
Hukomoab « . . « & v v v v v o . . 628 JleccoBu g HbIH 13,0 Y 65 95 345 183 20 42 6,4 | 43,8
CYTJHHOK

Hukomoab . . . . . .. .. . ... 215 Cyransok 40 " 55 60 167 87 28 62 196 1 439

KanynoBka . . . .. . ... ... 221 Cynecp 3,0 » 060 | 130 | 282 | 2156 | 25 70 | 247 112
MapbuHeKOe . . . . . . L L L. 297 Cyranuok 1,0 . — — - 150 — — 21,2 | 63,8
OCOKOPOBKA , + . + « v « 4 v v . 316 R 3,0 Y — — — 80 — — 10,6 | 50,5
3onoras Barka . . . . . .., .. 325 WsBectuax — 2,0 [Tpuray6uiu - — — 60 — - 7,7 | 354

CYTJIHHOK
MuxaitnoBga . . . . . .. . . 4. . 308 To xe 3,0 » — — 30 - - 10,5 | 197
[aBaMpoBKa . . . . . . « . . « ., 414 R 4,0 R — — 30 — 9,7 | 199
HOyIrudHo . . . . . ., . . . . .. 412 " 2,0 Ormensiit — — — | 100 — e 16,1 | 26,6
Kaukaposka . . . . . ... ..., 407 MaBecTHak — 3,0 puray6siit — — — 25 — 12,2 1 19,2
TJMHBL

3MEEBKA . . 4 . . . . e e e e 403 Cynech 1,6 OrMenniu — — 90 — — 15,0 | 52,7
HpemaitnoBka . . . . . . .. ... 608 R 1,0 R — — — 140 — — 711 590
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ckuMp  3a 10 JeT sKcmayaTandu BOJOXPAHWJAMIGA TOKAa3ajo, 4To, 10
meroxy TI. C. 3osorapeBa, YIOBNETBOPUTENbHBIE LaHHHE [OJYyYEHBL
B 45,4% caydaeB u JawHHe B CTOPOHY 3aHHXKEHHA Da3MepOB mepepaboTK:
nabmoznaiorca B 36,4% cayuaer Ilpu pacyerax mnepepaGoTKH, 1O MeTOLY
Bysaxa, ynoBJeTBOpUTeNbHbIE JaHHble moAyyeHsl B 10% cayvaes, Bce npor-
HO3Hble pa3Mephl MepepaGoTKH 3aBuiieHsl. [lo MeToxy Pososckoro, yxos-
JETBOPHUTEJbHbIE IPOTHO3HKIE MaHHBlE ToAydeHnl B 8,5% caydaes u B 95,7%
cayyaeB 3TH RaHuble 3aBumeHHL. [lo merony E. I'. Kauyruna, ynosaersopu-
TeJbHble BEeHYMHB nepepaboTku Gepera moaydensl B 33% caydaes u B 60%
CJAy4aeB MpOrHO3HBIE BEJMYHHHI MeHblle (pakTuyecku Habmomennbix. Hawu-
foJiee 3HAUMTEJbHLIE DPACXOXKJEHHA MeXAYy NPOTHO3ZHHIMH H HabM0deHHBIMH
LAHHBIMH HMeIOT MecTo ans Oeperos, NpeNCTaBJAEHHBIX B 30ie abpasun
DHIXJIBIMY, TOJYCBASHBIMH U CBS3HBIMH OTJIOXKEeHHAMH (aJJIOBHA/bHble Iec-
KH, CylecH, CyTJIHHKH, JecCOBHAHbE CylecH M cyriamnku). [Ipu sToMm makcu-
MajibHble 3HAYeHHs] XAPAKTEPHH HJs YJ4aCTKOB, CJAOXKEHHHIX JeCCOBHUAHBIMH
noporamu. Ecnu 15 Geperos, CJ0XeHHHIX H3BECTHKAMH DPAa3JHYHON Kpe-
[IOCTH, STH DACXOXKAEHHS B CPeAHEM COCTaBJSIOT OT HeCKOJbKHX MeTPOB A0
15—30 M u He HUMelOT B pAle ciydaeB 60JbIIOro NPakTHYECKOro 3nadenud,
TO Ass Geperos, CIOXKEHHLIX JECCOBHIHBIMH OTJIOXKEHMAMH, OHH JOCTHUrAlOT
100—300 wm.

[IpoBenennoe comocrasiende (aKTHYeCKHX NAHHHX O IepepaboTKe
feperos ¢ NPOTHO3HPYEMEIMM B 3HAYUTENbHON Mepe SBJSETCH YC/IOBHHIM,
TaK KaK HaJeXHOCTb INIPOTHO3MPYEMEBIX BeJMYHH NepepabGOTKH 3aBHCHT OT
nporHo3a BeTPOBOTO M BOJHOBOTO peXMMa H TOYHOCTH OmpefeseHMs mapa-
MeTpOB, BXOASIIUX B ypaBHEHHS.

[IpocamouHbsle M ONOJA3HeBhEe NpoKecch. Hanoauenue 1
sKOnAyaranus KaxoBcKOrO BOAOXPAHHUJMINA BLI3BAJM MOBHIUIEHHe YDOBHS
NOA3EMHbIX BOX B NPUOpDeXHOH 30He, a TaKkKe H3MEHenHe (QHU3MKO-Mexa-
HHUEeCKHX CBOMCTB TPYHTOB M HX HecylleHl clnocoGHOCTH. B pesyabrare
3TOr0 Ha MHOTHX y4YaCTKaX MOJAYYHJIH 3HAYHTeIbHOe Pa3BUTHe NPOCAROU-
Hble W ONOoJ3HEeBble MPOLEeCcCH.

B mpubpexHOi 30He BOAOXDAHHJIHUIA IHPOKO PA3BHTH JeCCOBUIHBIE
ortyoxenHs.. B roxkuoil gactu (oT miaorunn Kaxosckoit '2C mo c. Ba6uno)
OHH IIePeKpPLIBAIOT KOPEHHble OKJIOHH JONHHH JiHempa, clioXeHHbE BepXHe-
TPeTHYHHIMH HM3BEeCTHAKAMHM, TAMHAMH U Neckamu., Boime c. bBa6uno secco-
BUIHBlEe NOPOAH MOKPBIBAIOT AaJUIIOBHAJbHBIE OTJOXEHHS HaANONMEHHBIX
teppac JIHenpa U CKJAOHH N71aTO. MOIIHOCTL JIECCOBMAHOrO NOKPOBA KOCTH-
raeT HECKOIbKHX [LeCATKOB MeTPOB.

B ecrecTBeHHBIX YCJHOBHSX JeCCOBHAHBIE OTJIOXKEHHs, KaK MNpaBHJO, 3a-
Jerajqu Bblllle YPOBHS TPYHTOBHIX BOJA. HamnojHeHHe BOAOXpaHUJHIA IO-
BBICHJIO TOPH30HT BOJALI HA ydYacTKe BepXxHero 6veda Ha 15—16 M u B ero
BepxoBoil 4actu o 2 M. [ToBbilenne B MpHOpPeKHON 30He YPOBHS TPYHTO-
BbIX BOJ HPHUMEPHO HA 5TH e BeJUUHHLI IPHBENO K 3aMauMBAHHIO 3HAUH-
TeJbHOH [0 MOIMHOCTH TOJIIH JECCOBHAHBIX [OPOA H NOABIEHHIO NpOCa-
pounbix siBJdenuii. [TociaexHee Bupasmaoch B 06pa3oBaHHH TpeUIHH Ha Oe-
PEroBblX CKJIOHAX W HAPYIIEHWH NIPOYHOCTH XO3SHCTBEHHHIX MOCTPOEK,

Brnepsble TpemuHL B TPYHTax GeperoBoro CKJAOHA ¥ AedopMamuu coo-
pVXKeHHI TOsBHJAHCH B Havate 1956 r Onu ne mpekpaTHIMCh M A0 HAuaxa
1969 r. HanbGosee Xe HHTeHCHUBHO MpPOCAAOUHbIe NPOIECCH [POTEKaH
B TNepBble NATh JeT 3KCIIyaTanMH BOXOXpaHHJAMIIA. IIposiBjeHHe Npoca-
IOYHBEIX HpolleccoB OBIIO OTMEUYeHO B celax KpacHorpHropneska, JlanmHuka,
Cyaunkoe, dynunno, Menosoe, 3anaxnsie Kaupn, Kamynoska, [Tokpos-
cxoe, r. Hukonose u apyrux HaceJeHHbx NyHKTax. HauGoJgee xapakTepHo
oHM Bhipaxenn B cesax Kamynoska, [Tokposckoe, MemxoBoe.

Tlpocamounsle TpemMHBl, KaK OPABUMO, MOSBAAJIHCL B NPUOPERHON
noiroce wapuuoit 100—300 M (wame 150—200 M), pocTHras mecTavi
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400—600 M. Tpeuwnsl B NaHe uMeloT H3BUIAHCTYIO opmy. Ot ocHOBHOM
TPEWHEBl OTBETBJSAIOTCH TPEWIUHW BTOPOro mopsiaka. OO6mas opHeHTH-
pOBKa HMX HabJofaercs NapaJdnenbHo Oeperosofi JHHHH. JIMuHa mpocaxoy-
HHIX TpPeIlHH Bapbupyer B IUMPOKHUX Ipeaenax, a MPOTIXKEHHOCTh NEJHX
cucreM Hocruraer 1,3—2,0 km. [lepBoHauanpHag IWHDHHA TPEUIMH COCTAB-
JIfeT Or HECKONbKUX caHTuMmerpoB no 0,50 M. B pesyaprate pefictRus suB-
HEBHIX M TaJHX BOJ TPEIIMHH C MOBEPXHOCTH PAa3MBIBAIOTCH Ha UIHPUHY
03— M. TayOuHa TpemiuH, AocTymHas IJs 3aMePOB C [OBEPXHOCTH, CO-
craBJaseT g0 4—I10 M, aocruras, NO-BUAUMOMY, 3€DKaja TDYHTOBBIX BOJ.

Pa3spTue NpOCajfOYHON TPEIWHHOBATOCTH HPOMCXOAMT B pe3yJbTare
yOJAUHEeHHs MepPBOHAYaNbHBIX TPEIIMH [0 IPOCTHPAHHIO M BO3HHKHOBEHHS
HOBBIX BEIle N0 CKJOHY, BuJuMoe cMellleHHe CTEHOK IO BepPTHKAAH OTCYT-
ctByeT PacnpocTpaHedue aedopManuii 6e€peroBoro CKJAOHA He BBIXOMUT
3a mpexensl 30Hb MONNOPAa MOA3EMHHX Box. [IpocamoyHnie TpemuHbl npex-
cTaBJIAIOT cOGOM PasyioMH B NOpORAx NpubpexkHOH 30HH BOZOXpAHHIUIIA
BCJAELCTBHe TaHTreHnuanbHbix Hanpsxkenuit. [lociendue obycsOBJeHH 1mpo-
cezanvem OJoka, mpuieraioulero K sogoxpaHuauury. Mcxoas w3 paHmbIX
0 MOLIHOCTH 3aMOUEHHON YaCTH JEeCCOBUIAHHIX T'PYHTOB M HX OTHOCHUTENb-
HOH TpPOCAJOUHOCTH, abCOMIOTHAs Npocadka H3MepsieTcsi IecATKaMH CcaH-
THMETPOB,

Haubonee xpynuble onosa3Hu nabuaofanucb BOJM3M HaCeNEHHHIX NyHK-
toB 'aBpunoBka u Cxenpku. Onoaseds BOIM3H ceBepo-3anafHOd 9acTH
c. [aBpugoBxa npousowes B Mae 1956 r. [lnuHa ero nepsoHaualbHO CO-
crapasiia 200—250 M, a raybudHa — xo 70 m. K 1958 r. pauua omnonsHs
pocruraa 450—500 M. Ononsaior mo riMHaM ¥ MeprejasM CYTAHHKH KOpeH-
HOTO CKJIOHA W ITIPHCJOHEHHbBe K HHUM OTJIOXKEHUA JAENIOBHAJABHOH Teppachl.
OnoasusMu B panioHe ¢, CKeJbKH OXBayeHa nprOpexkHas [10J0ca, KOTopas
TAHercad Ha AeCATKH KUJIOMeTpOB. 37ech pa3BUTH Kak NPEBHHE, TAK H CO-
BPEMEHHBIE ONOJ3HH,

3HauATeqbHOE DAa3BHTHe ONOJA3HEBble TPOLIECCH NOJYYHIH Takxke
BOIH3M cen Ykaiaka, Kapai-Jly6una, Kymyrym, Banabuno, Tapacoska,
Skosaeso, HoBo-Bopoumoska, Ocokoposka, DBoubmas Jleneruxa, Passu-
THe ONGJA3HEBLIX NPOLECCOB HAHOCHT ONpexesaeHHbId ymep6 HAPOAHOMY XO-
3SHCTBY.

[To ycioBHsM 06pa30BaHHS ONOA3HM MOXKHO NOJApasfesJuTb Ha JBe
rpynnsl: |) BO3HHKIIHMe 3a cyerT aGDasuu U YBAAXKHEHHA TVIMHHCTHIX IOPOI
(m7MOCKOCTh CKOJIbAKEHHS), CBA3aHHHX C MOAMOPOM; 2) BO3HUKHOBEHHe 3a
CYeT MeXaHHYeCKOTo HADYIUeHHUs PABHOBECHUS CKJIOHA.

K mepBofi rpynme oTHOCSATCS ONON3HH BOMM3M cell YIUKanka, SIKOBieBO
u ap. Ha yyactke c¢. Ymkanxku onosnsdeHb Bo3HuX B 1963 r. Ox pacnomoxed
Ha CKJIOHE KOPeHHONO IJIaTO M B IJaHe uMeeT (HOPMY, BHITAHYTYIO BEOJb
Gepera. JlauHa NuMHHE OTpHIBa COCTaBiAsier okoJao 350 M, a rnyGuna 3a-
xBata no 50 M. Cnosi3aHue JNeccOBHAHBIX CYIVIMHKOB M CyNeCeH NHPOHCXO-
JHT 10 KPaCHO-OyDPHIM CYyIVIHHKaM HeoTeHa.

Bo Bropylo mpynmy nonazaioT ONOJA3HH, pa3BHTHE B cenax banaGumno,
Kyuryrym u wacruyo B paiione Masyka—Cxeapku. B c. Banabuno omou-
3eHb BO3HMK B 1965 r. B pe3yibraTe NOABHXKeK CYIVIMHHCTHIX MacC orpala
crapeix ropHbix Bepaborok. B ¢. Kywyrym npu cTpoHrTesbeTBe XKemle3HoH
JIOPOT¥ A7IA YCTPOMCTBA HACHIIM Obll BLIOpaH IPYHT Ha OTMEJH y OCHOBa-
HHs ©GeperoBoro ycTyna, BCIAEACTBHE 4ero PaBHOBECHe CK/aoHa ObLLIO Hapy-
weno. Co BpeMeHeM 3TO [PHUBEJO K AaKTHUBH3AaLMHM [APEBHEro OMON3HS,
OnoJs3HeBbie nponeccs na yyactke c. Masiuka—CKeJabKH ObIM BH3BAHH
ycrpoficTBOM Kapbepop Npu pPaspaGoTKe CTpofMaTepHAJOB.

B perom aHanu3upys HPOCaZOYHBIE U ONOJ3HEBble MPONECCH, MOXKHO
KOHCTaTHPOBATb, YTO MNPOCANOYHHE SIBAEHHS HAXONATCH B CTagHH 3aTyXa-
HYd, a ON0JA3HeBLIE — B aKTHBHOH dasze.
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OnmTHOEe KpemneHnue OeperoB BoAOXpaHuamma Ha-
OmofeHussMH 3a TnepepaboTkoli OeperoB KaxoBcKOro BOZOXpaHHJHINA
¢ 1956 no 1968 r. ycranoBsieHo, 4T0 ofuiast MJIOMIANb MOTEPSTHHEIX 3€Melb
COCTAB/ISIET 3HAUUTENbHYIO BEIUIUHY.

Bompocy 3akpennenusi 6eperoB B Mepuoj BLINOJHEHHS MNPOEKTHBIX,
CTPOHUTEJbHBIX pafoT H JKCITyatamud KaXOBCKOTO BOJXOXpAaHHJIHINA YAENs-
Jioch M yJlensiercs 6OJbllioe BHUMaHHe, B nabopaTOpHBIX H B NOJEBBIX yC-
JOBHMAX Pa3IHYHLIMH HaydHO-HCCIEKOBATENLOKAMHE HMHCTHTYTAMH MpOBene-
Hbl OOJbllIMe HCCAENOBAHUS N0 3aKpemieHHio Oeperos pasjiHyHBIMH MeETO-
Jamu. K HAM B HepBylo Ouepenb C/eqyeT OTHECTH HCKYCCTBEHHOe yJayule-
HHe (M3UKO-MeXaHWYECKUX CBOMACTB IPYHTOB B 30He BOMHONpUGOs (3akpemn-
JeHHe JIECCOBbIX TPYHTOB PA3JHYHBIMH CyCHeH3HsSMH, XHMHYECKHMH Belle-
CTBaMH, OGXKHUTOM M T. X ), GHOJOTHUECKYIO 3auiuty Oeperop OorT paspyife-
HHs, CO3[aHHe MOABOMHBIX BOJHONOMOB, 6yH u T. 1, BoapumucTBO M3 HHX
B yCAOBHUSX HE3HAUMTENbHOH IMIMPHUHBI MOABOXHOH OTMEJH OKa3alHCh Mano-
3¢ PeKTHBHEIMH, a YacTb K TOMY XK€ H JODPOTrOCTOSIIHMHU

OnuiTHas 3amura Gepera Ha yuyactke c. HoBo-Boponuopka 6blna Bbl-
NOJHEHA METONOM KaMeHHOH HaGpocku ¢ orchinkoit 1,5-—-3 M3 kamHs Ha
1 mor. m Gepera. K 1968 r. kamenuass na6pocka 6bljia B OCHOBHOM YHHY-
TOXKE€Ha W COXpaHMjach JHUWb B LEHTPAAbHOA YacTH ITOCENKaA.

B 1967—1968 rr. VmpapaeHuem CayxObl 5SKOJIyaTaldd 3aIMTHBIX
coopyXenuii Ha KaxOBckOM BOXOXpaHHIHINE BbINOJHEHA 3aiuta Oeperos
Ha yuactke r. Hukonouas, nmoc. HoBo-I'puropbeBka, c. JIeHHHCKOEe METOIOM
KaMeHHOH HaGpocku B 06beMme oT 2 jgo 7 mM® xamHs Ha | mor. m Gepera.
Kpenyedue oCyumecTBJAsIoch Ha TAKHX yyacTkKax, e WHMDHHA NOIBOLHOMN
qacTu orMenu paBHa 80—150 M, a HaknoHHbe yrabl 1—2,5°. Habawme-
HUSIMX YCTAHOBJieHo, 4To HepepaGoTka OeperoB Ha 3aKpeIUIeHHbIX yyacrt-
Kax [peKpaTHjach U COCTOSHHE KaMeHHOH HaGpOCKHM SBASETCS YILOBIETBO-
PHTENbHBIM.

HoBocu6HpCKOe BOROXPaHHJIHILE

O6mas xapakTepucTHka Boaoxpanunuma. HopocnbGUpCcKoe BoIOXpamu-
auige, cosfaHHoe WioruHoii ['3C, saBasercs nepBoit crymeHsio OGcKoro
THApOTEXHUYeckoro kackama. K crpourenserBy 'DC mpuerynuaum B 1950T.
CtBop ruaposjieKrpocTaHluu OB 3ajoXeH Ha p. O6u y c. Hmxuue
Yewmbl,

Tlocne nepexkpoitus p. O6u ocenbio 1956 r. HauadoCh HaANOJNHEHHE BO-
JOXpaHHJHINA M JIeTOM clelyioumiero roga o6pasoBajics BOAOEM EMKOCTHIO
oKoJo 3 XM3 ¢ IJIOmAKbI0 BOAHOTO 3epKaia, papuoi 500 kM2, B wuwone
1959 r HaMmeueHHBII MPOEKTOM HOpMaJjbHbIll TMOANOPHLIE ypopenb (HIIY)
BOAn Obli pocturHyT. OH 6bn moauaT B ctBope 'DC Ha 19,5 M Boitte me-
XKeHHOTO ypoBHsi p. O6u npu ee He3aperyJUpOBaHHOM cocTosiHuH. Cosnan-
Hblfi BogoeM uMmeer oObem poabl mpu HIIY, paBabii 8,86 kM3, a nnomans
BogHoro 3epkana — 1070 kM2, Cpennss ero mupuna 10 KM, MakcCHMasib-
Hasi — 22 XM, a MHHMMAaJjgbHasa— 2 kM. JInumHa BOJOXpaHW/IHINA MO 3aToll-
nensoMy pycay O6um — 230 kM. Ioamop or mioruuwm mpu HITY pacmpo-
cTpaHseTcs HeCKonbKo pblite r. Kamenb-Ha-O6u. Ilocae cosmanust BOZO-
XpaHUJIHIIA T7I0MIaJu BOAHOro 3epkKajta ¢ ray6unamu or 5 mo 10 m go-
crurau 440 kM2, a ¢ ray6uHamu ot 15 M u Goabume — 40 xvm?2 Ha Teppuro-
pPME BOZOXpaHMAHIIA HaxoAmnoch 59 HacesneHHbIX myHKToB. Hapsay c Bbl-
HOCOM MEJKHX CeJ M JlepeBeHb U3 30HBI 3aTONJieHHsT Ha HOBOE MECTo, nepe-
HeceH u r. Bepack.

Bonoc6opubiit 6acceiin O6u no crpopa HoBocubupckodn ['DC oxsaTh-
Baer teppuropuic 228 Thic KM?, U3 HHUX IJIOLialb, MpPHMBIKaloUlas Hemo-
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CPeACTBEHHO K BOMOXpaHMJHILY, COCTaBaseT okomo 19 thic. kM2 B pBomo-
xpanuanile Bunajgaer 19 pek. HaubGosee KpymubIM H3 NPHTOKOB fABJsercd
p. Bepas. Ilpu samosHenuu BogoXpaHHAHIla B HU30BbsX Bepau ob6paso-
BaJICA 3a/HB C TJomaisio 44 kM2 u 3amacoMm Boxwl npu HITY mo 0,28 km3.
Ioxanop no arofi peke pacnpoctpaHusics Ha 55 KM U 3aXBAaTHJ ee HHKHIOW
H CPEeAHIOI0 UacTH, JOCTUTHYB T, Mckutuma.

Cpennnii MHOTOJIETHHII CTOK B CTBOpe MNJAOTHHBI coctapiaser 55,6 kms,
U3 Hero ToJbKO oKoJo 20% wucmosbsyercs HosocuGupcxkon I'9C.

H.M
4,0 e e e
N A RTINS
120, /e -

110,0

Puc. 51. I'paduk xoneGaunfi ypomus HomocHGHpPCKOro
BojoxpaHuauma. BenomepHw# nocr. «Bepxuusi Gned>.

1—1938 r: 2—1953 r.; 3—1962 r.; 4—1963 r.; 5 —
1968 r.

BonoxpaHnaniie OTHOCHTCS K JOJHHHOMY THHY C CE30HHBIM peryJHpo-
Banuem croka. Ilonesnas npmsma Bogoema npu HIIY nocrmraer 4,4 kw3

B romosoM x0je KOJdeGaHus ypOBHEH BOAB B BOJOXPAHUMMINE BELAE-
JSI0TCST TPH OCHOBHBIX TiepHOxa: BeceHHee HaNoJHeHHe, KOTOPOE MPOLOJ-
)aetcst 06bUHO 50-—60 JHelt; yCTOHUHBOE CTOsiHUE B JETHHH NepHoA Ha OT-
Metkax [IHY B reuenue 120—130 gHedr; cpaGoTka ypOBHS B OCEHHMH H
3UMHHH mepuonsl — 176—196 nuei.

TTocne mocTuzKeHWS HOPMAJBHOrO MONNMODPHONO YPORHS ero HOHHXKEHHE
OTMeuaeTcss TOJAbKO B OCEHHHI MEpPHOJ M He NpeBbimaer | M, B 3UMHHH Xe
neprox cpaboTka yPOBHS AOCTHrAeT MAakCHMyMa U B cepeliHe adpess co-
craBiasfer 5 M. Xapaxrep M3MeHeHus: YPOBHS BOJbLI IO OAHOMY H3 BOCBMH
BOIOMEPHEIX MOCTOB IT0KAa3aH Ha pHuc. Sl.

KpoMe ce30HHRIX m3MeHEHHN YPOBHs, KOTOphLIE MOBTOPSIIOTCS KaXJbIH
roJ ¢ HeGOJBIIMMH OTK/JIOHEHHSIMH, UMeIOTesl Helepuoauueckue KosebaHud,
KOTJa [JIHTeJbHble BETPHI CIOCOGCTBYIOT BO3HHKHOBEHHIO CTOHHO-HalOHHBIX
JeHUBHIANHA YPOBHsS. DTy TePEKOChl MO JJIMHE BOLOXDPAHMUJIMINA MOTYT I0-
crurate 0,5—0,7 M. Kak npaBuno, ocb paBHOBECHS HPH TaKUX OAHOY3JIO-
BHIX Mepexocax HaXOAMTCA B paHoHe C. 3aBbS/IOBO.

AKBaTOpUs BOJAOXPAHWJIMIIA JAeNUTCS HAa TPHM yd9acTKa: HHXKHAHA, Hadu-
HaeTcs OT TJIOTMHBI M JOXOIHT A0 C. 3aBbSJOBO, CpPeaHH} — O C. YCTb-
Aneyc n BepxHuil — no r. Kamenp-na-O6u (puc. 52).

HuxHaa o3epopuaHas 4YacTh BOJAOXPaHWJHINA, BHITAHyTas ¢ 1Oro-3a-
majga Ha CeBePO-BOCTOK, MMEeT HPOTSIKEHHOCTh 65 KM H WHpPHHY A0 22 KM.
Iny6uHel BOogoeMa HaJ 3aTONJIEHHHIM PyCJAOM MOCTHramT 25 M.

Cpennsig 9acTh BOAOXPAHMJMINA CYXKEHHas, HECKOJLKO IJuHHEe HUXK-
Heit osepopuanoii. Illupuna ee B cpentemM He mnpesbltaer 4 KM. KpyTtoie
fepera MOKPHITBl COCHOBBIM GopoM. Bnosb sepofepexkbs B HHMXKHeH Hcpel-
Hel YacTsiX BOROXDPAHUJHINA TSHYTCS MeJKHe JIIIOCKHE OCTPOBA — OCTaHIBI
BO3BBIIIEHHBIX YYaCTKOB 3aTOMJIEHHOH BTOPOH  HAJANOWMEHHOH Teppachl
p. O64.
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BepxHss uacTh BOZOXPaAHH/IMIIA BHTAHYTA ¢ I0ra Ha CeBeD H HMeeT
NpPOTSAKEHHOCTh 3D KM. 31eCh 3aTONJIeHAa B OCHOBHOM noiimMa p. O6H, B pe-
3yabrate dero obpasoBatoch GOMIbIIOE KOAHUECTBO METKHX M KPYMIHBIX
octpoBoB. Paiion Xapakreped OOWMIMDHBIM METKOBOIbeM W HOJOrMMH Gepe-
TaMHu,

Jlenocrap Ha BOLOXpaHHJHUIle HAUMHAETCA B HEPBOH Jexaje HOAGPA,
a 3aKaHUMBAaeTcA B NePBHIX wucAax Maa. 1o Ha 5—10 1nell mosxe, ueM
Ha He3aperyiaupoBaHHOH p. OBH.

B pesyabraTe co3faHus BOAOXPAHUNHUIIA CKOPOCTb BeTPa Hal BOIHOMN
NOBEPXHOCTBIO yBenuumiaack B 1,4 pasa no cpasBHennoo c O6bio. Haubosee
3HAUUTENbHHE CpelHeMeCcSUHLIe
CKOPOCTH BeTpa, HabJolaeMble
B MepexofHble ce30Hbl (BeCHOH H
OCENbIo), JOCTHTaloT 59—
6,8 M/cex.

CuabHbe BeTpsl Hal BOTO-
XPaHWJIMIIEM  OTJIHYAIOTCA Ma-
nofl NpOJOKHUTETbHOCTBIO. 3
BCETO BpeMeHH 3a 6e3nenocras-
HHA nepuos OuiBaer He Gonee
6% BETPOB CO CKOPOCTAMHU
10 M/cex. 3HaumTeIbHEe MOBTO-
PAEMOCTb CHJIBHBIX BETPOB B
OCeHHHH nepuop roxa. Tak, Hau-
foJsee CHMbHLINI BeTep 3a BeChb
TepHo KcHAyatanHu BOAOXpa-
HUAMUWa Obl1 oTMeueHn 11—12
centabps 1959 r., xorma ero
CKOpOCTh JoctHragaa 31,5 M/cek.
CHibHBlE ¥ YCTOHUMBBIE BETPBHI
HMEIOT 10T0-3allafiHoe HAaNpaBs-
nenue. Jlero, Kak npasuno, xa-

paKTepHayercss HaHG0./bUIUM KO-

Puc. 52. CxeMa pacnoioXenus HaGmomaTemdnoli ceTw JIHUECTBOM LITHJAEH U MHUHHUMA-
Ha HoBocHOHDCKOM BOAOXpAHHAHIE

1 —= rHAPOTeOJOrHYeCcKHE CTBOPBI H HX HOMepa, 2— JBHBIX CKOpOCTEH BeTpa.
OYHKTB! HaGaiofleHysi 32 OTCTYNAaHHeM OpOBKi Gepera Tlo YCHOBHAM BO3HUKHOBE-

HUSt BETPOBOIO BOJIHEHHS] BOJO-
XpaHHUAMIUIE MOXKHO pa3flesuTb Ha TPH YUacTKa, TPAaHHUb] MEXAY KOTOPbIMH
npoxoAsiT ¥ ¢. 3aBbanoBo H y c. Cnupuno (Peibka, 1963). Haubonbuee
BETPOBOE BOJIHEHHE pa3BHBaerTcd B HIDKHEM ydactke. 371eCh OTMEUEHBHl BOJ-
Hbl BhicoTol A0 3,0 M npu ! %-Ho#t oBecneueHHOCTH,

EcrecTBeHHble THAPOTeOOrHYeCKHe YCJOBHS DPaHOHA BOROXpAHMIMIIA.
HoBsocubupckoe BOAOXPAHMJIHINE HAXOLUTCA MOUTH Ha TpaHUme 3analHo-
Cubupcxoll paBHHMHBL M IO CXeMe TEKTOHHUECKOro padonupopauus ¢yHIia-
MeHTa 3anaano-CHOUPCKOH NJIHTH [ONafaer B MHpelenbl TO3IHerepUHH-
ckoli Ko.abBaHb-TOMCKOM cKaaAuaroil 30HbH €€ I0ro-BOoCTOYHOTO ofpamJe-
HHA,

I'eosorHueckuil pa3pes TePPUTOPHH, NpUIEramulell K BOAOXPAHHIH-
Iy, COCTOMT U3 IBYX $ipycoB, HIMKHHE — 9TO NUCAOLUHPOBAHHBIE OCAXOY-
Hble MOPOJbI JEeBOHCKOTO M KaMeHHOYroJbHoro Boapacra, Ouu mnpeacras-
JIEHB TJIMHHCTBIMH, AJAEBPOIHTO-TJHHHCTHIMH, X/JAODHUTOBBIMH, X.JIOPHTO-allb-
OUTO-CEPHUMTOBBIMH CJTAHIAMH, MEJIKO- W CPEAHE3eDHHUCTHIMU JIeCUaHHKa-
MH, aJeBPHTAMY H HM3BECTHAKAMH. BepXHHUI sipyc c.JaramT DecyaHO-TIHIH-
CThle TODH3OHTAJbHO 34/6ramiiue HEOreHOBble H UYETBEPTHUHBIE OTI0XKE-
Hust. [losepxuocte na.eos3ofickoro ¢yHIamMeHTa \MectaMu MOKPHTa KOpoil
BEIBETPHBAHHA MeJ-11aJ1€0TeHOBOr0 BO3pacTa, NpPeNCTaBJIeHHOH [IHHHMCIHIM
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H KaMeHHBIM 3JHI0BHeM, HOCTEl€HHO NepexOAsniuM B clabo paspylieHHbE
KODEeHHbIe [TOPOJHL.

Tlo reHe3ucy 4eTBEPTHUHHIX OTJIOXKEHHH, HX MOIIHOCTH, TiyOune 3a.e-
ranug QyHiaMeHTa U CTENEHH €ro MPosiBJeHHS B pedbede B DalicHe BOIO-
XpaHWJAHIA BHAeAsIoTcs 1) BO3-

BHIIUEHHAs  3PO3HOHHO-AKKYMY- HOBOCHBHPCK o 0l
JSTHBHAS paBHHHA Npasobepe- NI/ gl
®bst  p. O6u; 2) INpuobekas AHy v
BO3BHIIIEHHAsA AKKYMYJAATHBHAA Qin

paBHHHA (mJaTo) Jeporo Gepe- ot a8t
ra H 3) 3pO3HOHHO-aKKyMYJisi- = 7 =
THBHBIE a/JIOBUAJbHBE PpaBHH- V.87 kil

Hbl MOAMEHHBIX ¥ HAAIOAMEHHBIX T+ o

teppac p. O6u (puc. 53). \

ln-mmaf/lf’ L
Zl { C s

R

o N - EHs

Pnc 53 TleoMopdonaorndeckas cxeMa GeperoB HoBocuGupckoro Boaoxpawuauma (cocraBuauy C. I'. Beii-—
pom, H. K Heeueps, B. M. Caekun, 1970 r.).

Tunsl peaveda I —mnofima 2 — 1 HannmoiimMennass teppaca, 3 — II Haanofimeumnan teppaca, 4 — II1 dan-
noiimesHnaa Teppaca 5 — 1V naaunoftmMenHas Teppaca
IpuoGckoe MmuaTo 6 — BO3BbILEHHAT AKKYMYJsiTHBHas paBHHHA JeBOro Gepera, 7 — BO3BbilleHHAas 3po-
3HOHHO aKKYMYJIATIBHASI PaBHHHA TNpaBoGepeXbs
OTcrynanue OposkH Gepera Bojoxpammauma 3a 1957—i97 rr (B M) &8 — orcyrcrByer, §— 1o i0,
10 — ot 10 no 20, I —or 20 pgo 30, 2 — Gonee 100
Mpoulle oGo3anaueHns 13 — reovopdonornueckne rpalunbl, /4 — ypes Bogoxpauuamimia npu HITY

Ha npapoGepexxbe BOILOXPAHHIHIIA MOBEPXHOCTb 11AJM€030HCRHX TIOPOA
KPYTO TIOBLIIIAETCH MO Mepe ynaleHHs OT ype3a H HA HEKOTODBIX y4acTKax
NOAXOIUT K NOBEPXHOCTH 3eMJM Ha TPEmHHOBATHIX M MECTAMH CHJ/IBHO
BLIBETPEJHX TOponax Maneosofickoro ¢yHAaMeHTa B HHXHefl M cpennell
4aCTAX BOJAO\PAHHJIMINA 3aJeraloT TVIHHH, aJeBPHTH U CY[JIHHKH BepXHe-
KOYKOBCKOH HOICBUTH NMAHOLEHa

Briile paxozdTcs HHXKHe-cpelHeueTBePTHUHblE OTJIOKEHHS KpacHoAyO-
POBCKO# CBMTHI, NpeAcTaBleHHble NeCKaMH, CyMJHHKauu Hcynecavd Bupe-
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nenax TEPPHTOPHU, TMPHIETAIONIER K BepXHell 4acTH BOJAOXPAHHAHILA, 3TH
OTNOXKEHHUS 3aJeraloT HEeMOCPeACTBEHHO Ha I1a/e030HCKUX MOpopax.

O6uiass MOIIHOCTH PHIXJABIX OTJIOXKEHHH Ha NpaBoGepexbe KoaebaeTcs
oT Heckoabkux A0 100 M, yBeinuuBasiCb OT BEPXOBbS K HH30BbIO BOJO-
XpaHUAUIIA.

'Ha nesom Bepery O6u, Kak NPaBHJIO, NPOCAEKHBAETCH Pe3KOe MOrpy-
JKeHHe MOBEPXHOCTH MNajeo3oiickoro QyHAaMeHTa B CTOPOHY HEHTPAJBHON
yactn 3anaaHo-Cubupckoit paBHHHBL. OTHOXEHHS BepXHEro spyca paspe-
3a TpencrapieHbl 3ARCh aPaJbCKUMH T[VIHHAMH MHOIlEHA, NMeCKaAMu HH7KHe-
KOYKOBCKOH H CYIVMIMHKAMH H CYNecsSMH BEeDXHEKOUKOBCKOH NOACBHUT, a Tak-
*e IHPOKO PacnpoCTpaHeHHBIMH NeCKaMH, CYTJIHMHKAaMH M CylecsiMi Kpac-
Ho1yOpoBCKOH ¢BuTH., QO6iast MOIIHOCTb DBIXJABIX OTAOXKEHHH MOCTHTAET
150 m ¥ yBenHunBaeTcsl 110 Mepe yaajdeHus] OT BOJOXpAaHHAXIA.

B npeneanax woro-socTouHoll oxpauHnl 3anagHo-CubupCKOH paBHUHBI
K KPYTO TOTPYKAIOUIMMCH NaAEO030MCKHM OTJOKEHHSM NPHMBIKAIOT Mecua-
HHEe H T[VIHHACTble OCaJKH NAaJeoreHOBOIO KU MeJIOBOTO BO3pacTa, rpaHHIa
pacmpocTpaHeHnst KOTOpPbIX HaxoauTcs B 10—I15 KM K ceBepoO-BOCTORY OT
BOAOXPaHUJIHILA.

B nonmue p. ‘O6m, mmipuna Kortopofi pocturaer 22 KM, CyKascb B ve-
cTax MepeceyeHHs BHIXOT0B KOPEHHLIX NOPOA A0 2—3 KM, BHLAENSIOT MHOM-
MEHHYI0 W ueThipe HaANOHMeHHLIX Teppackl, BO3PACT KOTOPLIX ONpeRensier-
Csl OT COBPEMEHHOTo 10 CpDelHedeTBepTHUHOTO. BhlleneHne uerBepToil Han-
NOAMEHHOW Teppach NPOH3BedeHO N0 MaHHHWM OypeHud. HesblpaskeHHOCTD
5TO Teppachl B peabede, CXOACTBO ee paspesa ¢ OTJAOKEHHSMH 1J1aTO, He-
GOJIBILIOe KOJHYECTBO CKBAMMH, BCKDHIBAIOMIMX TOJNIY OCALKOB, He TO3BO-
Ag10T  OBOCHOBAHHO JAOKa3aTh CYLIECTBOBaHHe 3TOH  BBICOKOH Teppachl
p. O6u. BoaMoKHO BMECTO 4YETBepTOii HAANMOHMEHHOH Teppachl HMewT Me-
cTo CHHXKeHHble yyacTku [IpHOGCKOro niaTo ¢ NecuaHo#d HHMKHEKOYKOBCKOI
MOACBUTOH B OCHOBAHHIU pa3pe3a uJH oOpBIBKH Teppac OoJiee npeBHEN IHl-
porpadbu4eckoil ceTH.

AJioBHAJMBHEIE OTJOKEHHS JOMMBI YETBEDPTOH H OTAeNbHbIE YYaCTKH
TpeThefi HaANOAMEHHOR Teppachl HMeT ABYXCJIOHHOe cTpoeHue. B ocHo-
BAHWH HX pPAa3pe30B 3aJeralT MecKH, 4acTo C TafAbKoH, KOTOpble 3aTeM
CMEHSIIOTCH CYTJIMHKAVH H peXe ranHaMH. OcTanbHble TEPPachl CHOKEHB
mecKaMHu.

Bpesaunl Teppacel, Kax NOpPaBHIo, A0 OXHOTO yPOBHS, uallie BCEro A0
naneosofickux nopoa. Ha meBom Gepery Teppachl MeCTaMH Bpe3aHbl B Heo-
FeHOBbIE OTJIOMKEHHS — B MECKH M CYIJIHHKH KOYKOBCKOH H TAHHBI apaJb-
ckoil csut. [IpwusieHsioTess Teppackl K MJaTo, CIOKEHHOMY 00pa3s0BaHHAMH
HHXKHE-CPeJHeyeTBEPTHUHOR KPacHOAyOPOBCKON cBuTH. MomHocTe anmo-
BHAJbHBIX OT/IOXKeHHl Koaebaercs or 3 mo 60 M.

K o0co6eHHOCcTSM reoJOrHYecKoro, reoMopdooriueckoro u TEKTOHHUe-
fCKOTO CTPOEHHs, OKas3blBalOIIHM BJHSHHe HA XapakTep pacnpocTpaHEHHs,
NHTAHHS ¥ APEHWPOBAHHUS BOJAOHOCHHLIX TOPH3OHTOB B NPHOPEXKHOA 30HE
HoBocHGHPCKOTO BOIOXPaHMANINA, OTHOCSTCS: a) OJu3Koe K NOBePXHOCTH
3ajeranie TPEIIHHOBATHIX TOPOA Majgeosoiickoro PyHrameHra B npejesnax
npaBobepexkbss U TOJAMHH PEKH W Pe3Koe MNOTPyXkeHHe Ha JeBoGepexbe;
6) OTCYTCTBHe MOIIHBIX BBIAEPXKAHHBIX TOJNI TIHHHCTHIX OTJIOXKEHHA Ha
KOHTAKTe PHIXJBIX W KODEHHBIX TOPOJA, a TaKike MEXKAY alJtOBHaJbHLIMH
OTHOMKEHHAMH [Aa3TUYHOro Bo3pacTa; B) MNPHMHKaHHe ,Me30-KaliHO30HCKNY
oTaoxxeHn#i 3anaiHo-CuOGupPCKOA PAaBHHHBI K KPYTOMNOrPyXamolipMcs Tpe-
muHOBaTHM mnopoaav GyHIamMeHra B mpefenax JdeBoOepexbs, HeBbIAED-
JKAHHOCTL MOLIHOCTH W JHUTOJOTHYeCKOro COCTaBa 3THX OTVIOKEHHH B 30HE
npuMblkaug K (QYHIAMEHTY, T) Bpe3aHue Ha OTACNBHLIX ydacTKaX MOJHIbL
HaAAMORMEHHOH Teppachl B OTJIOXKEHHs KaiHO30MCKOro yexsJa M OTCYTCTBHE
3JeCh perHoHahHbIX BOIOYIOPOB.
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Ho cospanna BOZoXpaHHJAHINA B Npelenaax NOJIHHBL DEKH H HpHIEraio-
KX YYaCTKoB KOpeHHoro Oepera OBLIH BCKPHITHL BOJIOHOCHBIE FODH3OHTH
B llecyano-rajJedHHKOBOH TOJIe Teppac, B NeCKaX HHAHEKOUKOBCKOH MNOJ-
CBUTH H TpeIHHaxX IaJeo30fCKHX NMOpoI. AJIioBHAIbHLIE BOJOHOCHBIE rO-
PH30HTH OBLIM, KakK NpaBHJo0, Ge3HAMOPHBle WJIM HUMelH caabnlii Hamop Ha
y4yacTKax, rie OHH [epeKpPblBaauCh CANHUCTON TOoAmed. [1yfoxkue CKBakHu-
HW B Hpefesax MOJUHH BCKPHBAIM BOIAY B TPEIIHHAX NaNe030HCKHX TO-
pon.

OTMeTKM Nbe30MEeTPHYECKOll NOBEPXHOCTH TPEIIMHHHX INaJeo30HCKHX
BOZOHOCHHX TOPH3OHTOB HA NpaBoM Gepery NpeBBHIIAOT OTMETKH HEeOreHO-
BOTO BOJOHOCHOTO TOPH30HTA JeBoOepexbs. JlenpecCHoOHHOe NOHUKEHHE,
ofpasyiomeecss BCIeACTBHEe ApPEHa)Ka BOJAOHOCHHX TOpH30HTOB OObo, HMeeT
acumMmeTpHyHyio dopmy ¢ Oonee KpyTOH NpaBoN BETBbLIO,

Benemersue OTMeEUEHHHIX BHIIe T[EOJOTMUEcKHX OCOOeHHoCTeft B mpe-
nenax noiudel O0M B eCTECTBEHHHX YCAOBHUAX BOAOHOCHBlE TOPU3OHTLI
npeACTaBJaaan coO0H eNMHEI HeHANODHLIA KOMIIEKC C felpecCHOHHOA Mo-
BEPXHOCTbIO, HAKAOHEHHOH K peke. DTOT BOXOHOCHHH KOMILIEKC Hemocpel-
CTBEHHO COWJEHAJCS C BOXOHOCHBIMH TOPH30HTAMHM OKDYIKAaIOIel Teppuro-
pHH — HeOreHOBHIM M MAalie030HCKHM.

dopmupopanie BOXOHOCHOTO KOoMmJjekca aojHHbl OOCH mPOHCXOAHIO
3a cyeT NPUTOKA CO CTOPOHBI OKPYZKAlOMHMX BOAOHOCHBIX FOPHU3OHTOB M HH-
duabTpanun aTrMocdepHHX 0CanKOB, BeJAHUYHHA HHTEHCHBHOCTH KOTOPOH
B cpenHeM 3a rox cocraBasaa 0,5 mm/cyrku. [lntaHue BOXOHOCHBIX TCOpH-
30HTOB NPOHCXOANI0 TJIABHBIM 00pa3oM 3a cY9eT HHQUIbTPaUMuM TajsiX
BoJ. Benmunmna moaneMa ypoeHS paBHaJjach B cpeineM 20—30 cm, a uH-
TEHCHBHOCThL MH(UALTPALII B BeCeHHIH Mepuox — 1 MM/CyTKH.

JernipeccHioHHas MOBEPXHOCTb BOJOHOCHOrO Kovlaekca ponussl 001
B eCTeCTBEHHBIX YCJOBHAX Obl12 KPyTO HakJOHeHa K pexe. BuansaHue ma-
BOJKA PAacCHpOCTPaHAJIOCh B BOJAOHOCHHE TOpH30HTHI He panee 0,5 kM. Be-
JHYMHA ToxbeMa YPOBHA NOCIHraja B MakKCHMyM?> 2 M, 4TO COCTaBasACT
no 40% or o6uiero NoBHIIEHHS YPOBHS BOJABl B peKe HMPH IIaBOJKE.

Tuaporeosoruueckne ycjosus pailoHa nocJje cO3JaHusl BOJAOXPAHMHIUILE.
PexuM BOMOHOCHBIX TrOpu30HTOB Aoamin OO6Gu H3ydaercs Ha YeThHpHan-
uaty HAOMATEIbHBIY CTBOPAX, U3 KOTOPHIX JAECATh PACNOJOKEHH Ha Ge-
perax BOAOXpaHHIMINA, ITH Habmoxenun oKasadH, YTO BOTOXPAHHIHLIE
W3MEeHHJI0 THApPOTeosorHueckne yCaoBus IMpuJeraimouell K HeMy TEPPHTO-
pHHu. Baxsude ero Ha BOAOHOCHblE T'OPH30HTHI HEOIHWHAKOBO B HHMHEM,
cpelHeM M BepxHeM y4acCTKax.

PaccMorpum xapakrep ¢GOpMHPOBaHMs 10JNOpa NOI3E€MHBIX BOX HaE
1Byx HabmozatenbHbx cTBopax — IV Boposckew u X KpyTuxuHCKOM, pac-
MOJOKEHHbIX B HWKHEM M Be€pXHeM yuyacTkax BOJTOXPaHHIHIIA,

CrBop IV BopoBCKMIl HAaxoTHTEs Ha JeBOM Oepery BOJIOXpaHH-
Janma B 35 Xv OT IVIOTHHBI H COCTOMT W3 8 chBaxKHUH, NpoiI1eHHEX B 1957 T.
(puc. 54). Crpop nepecexkaer 111 u II mamnoiivennsle teppacs O6u. Ilpo-
TAXKEHHOCTh cTBOpa cocTasaseT 2034 M oT ype3a BOAOXpaHMAANIA NpPH
HITY. o nanoasenns Bomoxpanuauma Oposxa III nannofimenno#r teppa-
CH! HAaxoAWJAach B 8 KM OT PEKH, Ha NPOTAXKEHHY KOTOPLIX pacrnosarajuck
nofiMa, I u 11 maamofiMeHHnle teppacel. [lopepxHocTi moiMel U 1 Haanoi-
MeHHOR Teppachl Obiin 3a60JM0UEHbl, UMEIM VHOTO 03¢p 1 CcTapHIL

3anonHenne BONOXPAHWUIWNIIA BHAYyaje BHI3BAJO MOABEM yPOBHS B 3THX
o3epax M CTapHumax, a 3aTeM BCH TeppuUTopHsa Oblia 3artonsiena. B nacros-
1miee BPeMs B palioHe CTBopa OeperoM BOXOXpPaHH/IMIIA SBJAAETCA THLIOBAA
yacTh 11 HanmoliMeHHON Teppachl.

Aamosuii 11 HaamoiivenHo#t Teppacsl npexncTasleH OVDBIMH H CephIMH
MENK03€PHHUCTHIMHE TIECKAMH, COJAepXKalHMH He60.1bi0e KOJIHUeCTBO TaJbKii
pa3mepou jo 10—20 mM. MomocTs meckoB pasia 18 M. Anmopuit 111 nazi-
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TNOHMMEHHOI Teppackl HMeeT AByXc/IOHHOe crpoeHue BepxHUR ciof cocrout
H3 CYTJIHHKOB H c\iecefl ceporo u 6yporo usera, coaepxamux A0 87 % mnl-
JgeBaThix (paxkumii MomHocTs 9TOR uyacrw paspe3da cocraBiaser 25 M.
Huxunit cioft anjoBus TpeAcraBiaeH CepHIMH M CHHEBATO-CEPBIMU MEJKO-
3eDHHUCTHLIMH [eCKaMH, B HHMKHEH 4aCTH KOTOPHIX COMAEPRKHUTCH rajibKa H
rpasuit (1o 40%), a B BepXHEH — IIIHHHUCTHIE MPOCHOH. MOIHOCTb Mecya-
HOH TOMINHU MO CTBOPY HEOZUHAKOBA M3-3a HAKIOHHOTO OCHOBAHHS TEppachl,
oHa konebJerca or 16 mo 30 M. IlonowrBoifi Teppacel BG.IM3H BOJKOXpAaHHU-
JHINa CIYKAT Majneo30HCKHe claHlbl, 4 [RaJblle — ILIOTHEE HEOTeHOBBIE
IJInHB, TAK KaK NOBEPXHOCTb Maje0301 Pe3Ko MOTPYXKaeTca OT PeKH B CTO-
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Puc 54 Fuaporeoacrwyeckuii pa3pes no 1V BopoBckoMy cTBOpY.

{ — mecKH 2 — HeCKH ¢ raioKOH 38— CYITHMKH 4 — cynecH § — I'JIHHBI, 6 -— CKBaKHHa H ee HoOvep,
7 — yPOBHM TOA3EMHBIX BOA Ha YyKa3aHHYIO JaTy

pouy 3anaaso-CHGUPCOROH pDaBHUHBL YKJOH BOJAOYNODHONO OCHOBAHHA Tep-
pacel OT peKH B npejerax creopa cocrasiager 0,01

B ecrecTBedHbIx YCJHOBHAX INECKH H HIXKHAS 4YacTb CyTJIHHKOB GBIJIH
0o6BoaHeHn  MolIHOCTh BOJAOHOCHOTO TOPH30HTA [0 CTBOPY COCTaBJfAJIA
B cpeanem 30 v JlenpeccHOHHas MOBEPXHOCTb B €CTECTBEHHBIX YCJAOBHAX
Oblia Hak/JOHEeHa L pehe, TOPH30HT JPEHHUPOBAJCA €0 H 3a00/J0YeHHBIVIH
VU4aCTKaMH NOAMHB H HH3KHX Teppac, rie IiyO0HHA 3aneraHud ypOBHA NOJ-
3eMHBIX BOJ Or moBepxHocTu cocrasiasina 0—2 M  Ha IIl zaano#imeunoin
Teppace IyGHHa 3aJeraHHs eCTeCTBCHHOIO yPOBHA NOI3EMHBIX BOJ KOJe-
Ganace or 19 mo 22 M

Kaxk moxaspiBaeT aHAIM3 PEXHUMa NOA3EMHBIX BOJ paiioHa, B yCAOBH-
sax crsopa IV mpu riayb6oKoM 3ajJeranHu IMOBEPXHOCTH TNOA3EMHBIX BOJ
H [JHHHCTOM COCTaBe 30HBI a’paldH HEOCPeJICTBEHHOro H 6bicTporo moma-
JaHus Ta.blX BOX BECHOHA Ha IICBEPXHOCTb BOJAOHOCHOrQ TOPH3OHTA HE IpO
ucxogut IluTanile €ro OCYUIECTBJAETCA M3 KODPEHHBIX OTJOXKEHHH, OKpYy-
AMAOIHAX JOJTHHY

Bo Beex nafmoparedbHbX CKBAXKWHAX CTBOPA HPOH3OUIEN HOATLEM
ypOBHS BOJAOHOCHOTO rop43onta Ha 8—12 m IllupuHa 304BEI pacnpocrpate-
HHga nogmopa npesoiiaeT 4,5 kM. Ha 6Goabluein yactu cTBOopa AdenpeccHoN
Has NOBePXHOCTb HAKJIOHEHA B CTOPOHY PEKH B TEUeHHE BCEro mepHoja Ha-
OJI0IeHUH MPH BBICOX{IX M HA3KUX YDOBHAX BOAOXpAHH/IMILA ¥ JHMIb Ha
yyacrke mupuHofi go 300 M nepuopgHyecKH, Ipu MOXbEMe YPOBHA BOJAONpa-
HIWIKINA B TeueHHe ampels — Masd, NPOHCAOAHT GUIbTpalUua BOIL B Oeper
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IToBepXHOCTh HOA3EMHBIX BOJA Ha 3TOM ydacTke H3 HAKJIOHEHHOH B CTOPO-
Hy BOIOXpaHHJHILA B KOHIE nepuoja ero cpabOoTKH npespallaercs B BOT-
HVTYI0 ¢ MHHEMYMOM B ckB. 3, pexe cks. 4 (puc. 55). YpOBHH B CKBaXH-
Hax NPOJOKAIOT NOBHLIATECA H YXKe B HIOHe IENPECCHOHHAsl MOBEPXHOCTD
BHOBL NPHHAMAET HAKAOHHOE K BONOXPAHMAMILY NOJOXKEHHE.

B 6amkaiflligx K ype3y CKBaXHHAX HaHBHICHIHe JIETHHE YPOBHH OBLIH
orveyensl B 1960 r., a caMbie BHCOKHe MexKeHHble BeCeHHHe YPOBHYH —
B 1961 r., AHIUbL B CKB. 8 MPOHCXOZUT HE3HAUHTENbHBIH NPHUPOCT YypOBHA.

Exeroasbe koaebaHuag YpPOBHA BOJbBI B CKBaXKMHAaX COCTaBJSIIOT IO
upodpumo 1,5—3,0 M, 1OcTHras p caMoOH yJa/JE€HHOH OT ype3a CKBaKuHe
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Puc. 55. (OPMHpOBaHWE JEnPECCHOHHON NOBEPXHOCTH BONOHOCHOTO rOpH3oHTA mo 1V
BopoBcKOMY CTBOPY NPH nognope

0,87 v. lupuxa 30HBI, B ROTOPOH OTPaXKaloTCA CE30HHBIe KoJebaHud ypoOB-
HA BOJOXPAHU/IMING, paBHA 3,2 KM.

Toabes AenpeccHORHON NOBEPXHOCTH TOPH3OHTA NPH HANOJHEHHH BO-
JOXpaHUAHIA, KaK NPABUIO, HAUHHAETCH Cpasy XKe OJHOBPEMEHHO BO BCEX
cxpaxunax. CHHXKEHHE YPOBHA BOJOHOCHOIO TODH30OHTAa Aaxe B OJaMKaH-
fel K ypesy CKBaxKHHE 3alla3fblBacT 10 CPaBHEHHIO ¢ HAuaJOM CpPaGOTKH
BOJ0OXpaHUAHINA Ha 20-—30 cyTOK, mpHYeM B OTAEJbHble TOABI cHal YpOBHA
BO BrexX CKBaKMHAaX HAauMHAaercs OXHOBPEMEHHO H € HeOOJbMIMM 3anasiibl-
BaHUE\[ 10 CPABHEHHUIO C BOJOXPAHUIHILEM.

XHMHUYECKHfI pe:XmM BOZOHOCHOTO rOpM3OHTAa 3a uepuox ¢ 1958 mno
1969 r. xapakrepusyerca cJIeRyIOIIMM: BOAA THAPOkapOOHATHO-Ka/blHeBas
M ri1poKap6OHAaTHO-MaTHuEBasl, yJAbTpanpecHaa M NpecHas Beauunna
o6Leli MHHEpAJXU3ALUM 1O CTBOPY HEOAMHAKoBA. B ckBaxuHaX, pacnojo-
eHHpIX BOaM3u ypesa, oHa paBHa 0,3—0,4 r©/n, B CpPelHHX OKBaXKHHAX
creopa —0,4—0,5 r/n u B cxB. 8, caMOii oTxamenuofi or ypesa,— 0,6—
0,7 r/a.

Taxum oGpasoM, B TeyeHue 13 Jer ¢ Hayaja 3aMOJHEHUS BOJIOXDAHAIH-
I(a HA CTBOpe NPOH3OUIIH CJACAYIOUHe H3MEHEHUS.

MOIHOCT BOJIOHOCHOTO T'OPH3OHTa yBesquymnaach Ha 8—12 v B npu-
Jeraolmell X BOAOXPaHWIHMILY YacTH, a TIOANOp PacnpocTpanuics B Geper
Goaee 4em Ha 4,5 KM.

OTvedyeHa 30Ha pACNPOCTPAHEHHA KPATKOBPEMEHHOro GH.IbTPALHOH-
HOro 1OTOKAa M3 BOJOXPAHWJWINA, LIHpP¥HA KOTOPOH He mpesbimaer 300 M

Hanoanenne u cpaGoTka BOJLOXpPaHWIHWILA OTPAXKAWOTCs Ha YPOBHAX
BOJOHOCHOTO FOPHU30HTA He BO BCelt 30He pa3sUTHA moliuopa, a 10 3,2 KM
OT ypesa. BenHuuHb ce30HHBIX KoAeGaHHH ypoBHell 1013€MHBIX BO1 paBHB
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1—2 v Hoxwem ypopHe#l BOAH BO BLeX CKBayKUHa\ HPOUCKOLHT OIHOBpE-
MEHHO ¢ BOJOXDAHMJHINeV, a CHHKeHHe 3amasipiaer Ha 20—30 cyTok.

XuvHueckdit peXUM BOJOHOCHOTO TOPH3OHTa CBHIETENLCTBYET O IIBYX
nyTax (POPMHPOBAHHA NOLNOPA — 3a Cuet (QUIbTpPAalNUM BOABL M3 BOXOXpa-
HUJAHINA B NPHYDPE30BOM ydYacTKe I1acTa H 3a CHeT 3aTPyAHEHHOH pasz-
TPY3KH Ha OCTaNpHOH, ©Goabeir yactH B 3oHe mupHHON x0 1,5 KM oOT
ypesa OTMeUEHO YBe/JHUEHHe KOJIHYecTBa THAPOKAPGOHATOB U KajibLHsA, a
B Gojiee yHaJeHHBIX YYacTKax KaKHUX-THO0 H3MEHeHUH XUMHYECKOTO cocTa-
Ba BOJXB HE MPOU3OMIIO.
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Puc 56. Fuaporeonoravecknit paspes mo X KpPYTHXHHCKOMY CTBODY.

1 — NecKH, 2 — CyTMTHHKH J — cynecH, 4 —~TIJIMHEBl § — KOpa BbIBeTpHBANHA, § — CKBaXHHa n &€
HoMep, 7 — YDOBHH NOA3eMHLIX BOA Ha YKAa3aHHYIO AATY

CrBop X KpyTUXUHCKHA COCTOMT H3 Tpex Habi0xaTenbHbIX
CKBaXKHH, NpofifeHHblx Ha mnosepxHocty IT u IIl HaxmoAMEHHEIX Teppac 1eBo-
Gepexbsa BoZOXpaHuauwa B 160 KM OTIIOTHHEL Teppachl HMEIOT ABYACTOI-
Hoe ctpoenue. BepxHaa uacte paspesa Il Teppacw npeAcraBaeHa mccTu-
METPOBOH TOMIeHl KOPHYHEBBIX M CEpBIX JETKHX MBIJIEBAThIX CYIJIHHKOB, lie-
pexXolauIuX BHH3Y B cynecH, a III Teppachl — KenToBaro-cepHMu  Cylie-
CAMH H CYIVIHHKaMH o6uieli MowHocTeio B 2—6 v Buusy paspesa rteppac
3a/ieraloT cepele PA3HO3EpHUCTBIE IECKH, cojepiKauue rpasuit MomHOCT
neckoB 11l Teppacel paBHa 12 v, a II —4—6 v (puc 56).

Bropaa HainolMeHHas Teppaca BJOXKEHa B TPETbIO, KOTOpasd B CBOIO
ouepelb Bpe3aHa B omioxexus IIpHoGCcKOro nnato — B CYTIHHKH H CyNecH
KpacHOLyOpoBcho#l cBUTE. OcHOBaHHEM OOCHX Teppac CAYXKAT NeCKH HUA-
HEKOYKOBCKO# NOACBUTHI, uMewInue MomHOcTh 10—20 v u 3aserawomue Ha
HEOTeHOBEIX IMHAX Kopa BHIBETPHBAHHS CpeIHETEBOHCKHX CJIAHIIEB
BCKpBITA MOJ OTJIOXKEHHAMH TJIaTO X HEOTeHOBEIMH TJTHHAMH Ha rayOuHe
40

JlepoGepexHas uacTe J0JHHBI DEKH B PaMOHE CTBOpA IIPEBBILAET
5,5 KM, us Hux 4 xM sanuvaer noiima, 0,3 km — Il u 0,5 kv — III maxtou-
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MeHHBle Teppach. Ha mnofiMe Obo MHOro crapuu, 03ep, 60,J0T U mpoTe-
kaja p. Cyerka. [Ipu nasojxkax nofiMa saramauBajiachk.

Bamxkainmaa k crTBopy nporoka HaxoAUTca npumepHo B 0,5 kM OT
yeryna II teppace. Becnoi npu sHamonnewun pmo HIIYV paccroanue ua-
4aJbHOR CKBaXKHHHL CTBOpA [0 BOJOXPAHMIuINA yMeHblmaeTca 10 40 m.
O6Haxamowascs npy HU3KUX YPOBHAX NOBEPXHOCTH NOHMH 3a60/104eHa.

[lonseMubie BOAB COAEpIKATCA B llecKax M CYTJIHHKAX Teppac, a rak-
’Ke B Neckax KOYKOBCKOH cBHTH. Ha miaTo KO4KOBCKOH BOJOHOCHBIH TOpH-
30HT HMeer Hanop Ao 30 M.

B npenenax ZOMHMHH peKH B HAANOHMEHHHIX Teppacax pPa3BHUT eRHHBIH
KOMIJIeKC NoJA3eMHBbIX BOJ, UMeEIOIIHi cBOOORHYIO NMoBepXHOcTh. Ha moiiMe
H B peKe NPOHCXOJAUT e€r0 BHCAYMBaHHe. MolHOCTh OGBOMHCHHOH TOJILH
nocruraer 30 M, a raybuHa 3aJeraHua YpoBHS yBeJuuuBaercd MO Mepe
yzajenus ot ypesa or 1 mo 15 m. Haxion pmenpeccuonnodi mnoBepxHocTH

NpH HU3KHX H BBICOKHX YPOBMSIX BOJXOHOCHOTO FOpM30HTA HEBEJHK, OH pa-
Ben 0,004—0,006.

Pexum BomoxpaHmaumia 6/HM30K K €CTECTBEHHOMY DEXKUMY PeKH, 0CO-
GenHo B MexeHp. OOmiero NoBHIIEHHA YDPOBHS BOLOHOCHOrO TOPH30HTA 34
cyer NOQNOpa Ha CTBODE HeT.

ExeromHo BecHOfi NPOHCXOLHT MOABEM NOBEPXHOCTH BOJAOHOCHOTO TO-
pusoHra Ha 0,1-—2,2 M, cBA3aHHBIH ¢ NOJAbeMOM YPOBHA BOJbl B BOJOXpa-
HuMMIle W HHGHIbTPAanHell TalblX BoA. Jlara Hauama 3TOro nmogbemMa NpH-
XOAUTCA B pasJH4YHble TOAbl Ha HepBble MOJOBHHH MapTta — ampenad. Ilo
ckBaxu#aMm 10 u 11 ¢ ray6unavu sajeraus yposHa Bojel ot 1,1 1o
3,5 M, Kaxk NpaBu/I0, OTMeuaerTca Goslee paHHee 1m0 CpaBHeHHIO ¢ BOJOXpa-
HUJIHIIEM 11a4aJ0 BeCeHHero NOBHIIIEHHS ypoBHed. B cksaxuHe 12 ¢ Moum-
HOCTBIO 30HBI aspaiui, jocruramoiiell 15 M, BeceHHUH nOXbeM ypDOBHEH Ha-
YHHAETCA Bcerjaa rnosxe, ueM NOAbeM YPOBHA BOAOXPaHHJIUINA,

Takoii xapaxkrtep ypPOBEHHOTO peXHMa BOLOHOCHOTQ TOPH30HTA CBUAe-
TeJbCTBYeT O BJMAHUH Ha HEro B BeCeHHHMH mepuHom IBVX (DAKTOPOB — MOIB-
eMa ypoBHA BOAbI B BOJOXpAHHJHINe H HHGUIbIpauuud armMochepHHX Ocan-
KOB.

MakcnManplio BBICOKMe YDOBHH B OKBa)KHHaX NPHUXOISTCA Ha cepe-
IWHy anpesas —cepeiuHy aBrycra. C 3Toro mMomenta 4 A0 BeCHH cJel1yio-
wero rofia HaGumiomaerca oOLMil cnajk ypOBHell TOPH30HTA, KOTODPBIl B CEH-
TA6pe — OKTA6pe OCTOXKHAETCA KPAaTKOBpeMeHHHMH NHolbeMavu Ha 01—
0,3 .

ITH nOABEMH TakXKe OOYCJAOBJEHH [BYMA NPHYHHAMH — HOALEMOVM
YPOBHA BOAH B BOLOXPaHHJHINe H WHDUAbTPAUHEN OCEHHe-JIETHHX OCAlKOB.

PacuneHenne BeceHHero # OceHHero MOABLEeMOB YDPOBHell BOABI B CKBa-
AKHHEX HA nOXbeM BCje[JCTBHE NOINOPA CO CTOPOHBI BOJIOXPAHHJAHILA M HH-
pusipTpanun armMocdepHBX 0CAaIKOB NOKA3bBaeT, 4TO B 30HE BAHAHHA ce-
30HHOTO KoJeGaHHs YPOBHA BOJLOXPAHHJHMINA BCce Ol HAXOAWTCH JHIIb
cks. 10, 6amkaiimaa X ype3y. BenmunHa noineva vpoBHs B Hell 3a cuer
nommopa BomoxpaHuauma pocturaer 0,27—2,12 m. [Ipn HILY ua yuacrke
MeX/1y BOIOXDAHHJIHMINEM H 3TOfl CKBaXHHOH [WPOMCXOAUT (uabrpauus
BoAbl B Geper. Ha ocranbHofl WacTu TJAaCTa, a TAK¥XKe MDH HU3KAX YPOBHAX
BOZOXPAHHJAHN[A ACMPECCUOHHAA MOBEPXHOCTb BOJOHOCHOTO TFODH30HTA Ha-
KJIOHEHA X peKe.

B otTaeabHHle rojpl BJAMAHIE MOINOPAa BOAOXDPAHWUINUIA OTMEuYdercd
H B ckBaxmnHax 11 u 12, BRI3BIBAaA noxnem yposius B Hux Ha 0,5—0,8 m 1
0,1—0,2 v. UlupuHa 30HB B.JIUAHHA KOJNeOaHHM yPOBHS EOIBl B BOJAOXpA-
HUJIMLIE HAa BOJOHOCHBIH TOPH3OHT paBHa 300 M.

HeGoabiine KojaeGaHHA YypOBHA BOAOXPaHHJIHINA OCEHBIO BBI3BIBAIOT
B OTJeJbHBle IOl nofbeM ypoBHA B cks. 10 wa 0,1—0,2 v, a B cxB. 11 —
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Ha 0,1 M. Tloxbema yposHs BOAEI B CKB. 12 BCJIeACTBHe NOANOPA OT BOJAO-
XPAHHWJIHIlA OCEHbIO HE NPOHCXORUT.

HudunpTpauns Tanbix BOX BBHI3BIBAET NOBHILIEHHE YPOBHS B CKBAXKH-
Hax na 0,1—0,6 M, a nerHe-oceHHux Roxien — Ha 0,01—0,06 M. Beauuuna
NOAbeMa YPOBHA yMeHbimiaepca 10 Mepe BO3DACTAHHA MOUIHOCTH 30HWI
aspauud. MIHTeHCHBHOCTL BECEHHEr0 NHUTAHUA TOPH3OHTa cocrasJiser 0,10—
2,24 mm/cytku, a oceHhero — 0,004—0,4 mM/cytka. CpeiHeronoBas BeJH-
YHHA HHOQHUIbTPAUHOHHOTO NHTAHHS TODH3OHTA B pPas3/JuUyHble IOABl KOJe6-
Jgercq ot 0,10 10 0,26 mx/cyTku.

XuMHYeCKHH COCTAB BOJABI OTpaxKaer TECHYIO CBSi3b BOLOHOCHOTO TODH-
30HTA B TepPAaCOBHIX OTJOXKEHHSX C KOYKOBCKHM TODH3OHTOM, KOTODHIf
B NpWJIerajliux pafioHax HMeeT aHAJOTHYHHIEA COCTaB.

Boga Bo Bcex CKBa)kMHax cJafo coJioHOBartasi, CyabdaTHO-XIOPHUIHO-
HaTpHeBO-MaruueBas, ofulaa MuHepanusauus ee pasHa 1,1—2,6 rfa. Ko-
JUUECTBO HOHOB B T€YeHHe TrOfA W 3a NEpHO] HAG/IIONCHHH H3MeHseTCs
MaJo.

B pexnMe BOIOHOCHOTO TOPH30HTa, TaKUM 00pa3oM, OTMeUAIOTCs C.e-
AyioliHe 0coOEHHOCTH.

IToBbilneHne ypOBHa BOJOHOCHOTO TODH30HTA M[OCTe CO34aHHA BOJO-
XpaHuauua He npousomto. ExeroAuble ero HanoJHeHHs M cpaborka OT-
paxaroresi B8 naacre MHa 300 m or ype3a. Ce30HHBe KoJeGaHHA YpPOBHH
MOA3eMHEIX BOA BOJH3H ypesa mocTHraioT 2,12 M.

KparkoBpeMeHHbI!I  (GUIbTPANMOHHBEIE IOTOK pACHpOCTpaHsSeTcs Ha
150 M ot ypesa npu HITY.

3ameTHyo POJIb B (HOPMHUPOBAHMM pPEXKHMA BOIOHOCHOrO TOPH30HTA
ATpaet BeCEHHsisi W OCeHHAs WHGHUABTpaiusd aTvoc(epHBIX 0CaxKOB.

XHMHUgecKHH COCTas BOABI TOJHOCTBIO OTpaxKaeT CBsi3b BOMAOHOCHOrO
ropu3oHTa B npUGpEKHOH 30ue ¢ O0OBOJHEHHBIMH HHKHEKOYKOBCKHMMH Hec-
KaMHy H 3a nepuox HabltoJeHull OCTaeTCsi HEeH3MeHHBIM.

PaccMOTpeHHble CTBOpBl ABJAAIOTCH XAPAKTEDHBIMH [JIsi aHAJTOTHUHBIX
o TeoNOrHYeCKOMY CTPOEHHIO W DACHOJIOXKEHHIO YuacTKOB Gepera BOIO-
xpaHunuma, PassurHe noanopa ua crsope IV bBoposckom munuuHo 1aa
trakux crsopos kak [I, I1T u V, pacnosoxeHHBIX Ha HUAKHEM H CPEIHEM
yyactkax BOAoXpaHHAvmia. Bausox no cBOeMy THIY H NpOLeCC PAa3BUTHA
nognopa no ¢rsopy IX B BepXHeM yuyacTke BOJOXPAHUIHILA.

Crop X KpyTHxdBckmii xapakTepeH 1Jsi 3HAUHTENBHOH yacTh Gepera
B BEpXOBbAX BodoXpaHmiuma (crBopbi VII u VIII).

ITozpo6HOe paccMOTpeHye DEXXHMa BOLOHOCHBIX TOPH3OHTOB B IPH-
BOXOXPAHUIHI[HOH 30HE NO3BOJHIO YCTAHOBUTbL CJETVIOU[He 3aKOHOMeEp-
nHoctu GOPMUPOBAHHA NOANOpA B HHXKHEM, CPeIHeM H BEepPXHEM Y4acTKax
BOJOEMA.

B mpegesax HH})HEro yuyacTka BOIOXPAHWIHIIA NpPEBHILCHAE
HIIY Haj cpeiHeMHONOJeTHHM MeExeHHbM ypoBHeM OOGu pasHo 19,5 M,
BEJAMYHHA CE30HHOrO KoneBGanus yposHs — 5 M, a upesbiienne HITY nan
MaxkCHMAaJbHBIM €CTeCTBeHHBIM NaBoakom — 14,7 m. B 6Geperosoii 3oHe,
npuieraiouled K 3TOH YacTH BOAOXpAHHJIHIIA, [IPOH3OIIEN NOANOD BOXO-
HOCHHIX FODH30HTOB H ypOBEHb HX NHoBbcHIcs 10 13 M. @opmuposanne
NOJIOpa NPOUCXOAMNO Kak 3a cyeT (uabrpauuyu BOAb B Oeper, Tak H 3a
cyer 3aTPyAHEHHOH pasrpysku ropusoHrta. [llupuHa 30HB pacnpocTpaHe-
uusi uabrpapuu B 6epera Ha pA3MUYHBIX yuacTKax koJdebaercs or 300
10 1500 M. DTOT npouecC CE30HHBIA U IIPOHCXOJHT IPH BBICOKHX YPOBHSX
BONOXpAHMAMI(A. laThl ero Hayada H KOHIA 3aBHCAT OT HHTEHCHBHOCTH
FalnoJHeHHst W CpabOTKH BoJOeMa, a NPOAOJKHTEIBHOCTL Nepuoga ¢HIbT-
paluHy 3a roOw HabTI0YeHH# HECKONbKOo yMeHplIHaach. OO6ias mupuia
30HBI, B KOTOPOIfi HPOCIeXeH MOZNOpP BOAOHOCHHX TODH3OHTOB, JOCTHIAGT
4,5 xv or ype3za npn HITY. B reuenne mepsui\ Tpe\ Jer nocae Hayaaa 3a-
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TI0/iHeHYsA BOAOXPAHMAKINA YPOBHU MOA3EMHBIX BOIL HENPEPbIBHO MOBHIILA-
Jaucb, a HauMHas ¢ 1960—1961 rr. oHM clegyioT CE30HHBIM KO.JIeBaHHAM
€ro yPOBHS IIPH HANOJHeHUH u cPaboTKe W MePHOAMYESCKA NOBBLILIAIOTCH H
CHYKAIOTOA. BeauunHa Ce30HHHX KOMeOaHUH JRNPECCHOHHON TNOBEPXHOCTH
nocruraet 0,5—3,0 M, a IHPHHA 30HH, B KOTOPOH OHH MPOC.JIEKHMBAIOTCH,—
3—4 kM. KoneGaHua ypOBHSi BOZOXDaHW/MIIA MepPEJaOTCH B MJIAcT C 3a-
fla3/bIBaHHEM, BeJHYMHA KOTOPOrO HAOCTHraer JecAThH CYTOK. 3a mepHol
HabJioJeHHH OTMeYeHa TeHJACHUMS K YMEHBIIEHHIO 3TOr0 Cpoxa.

[Touaru 909% Bcero moaneMa ypoBHell BOZOHOCHBIX TOPH3OHTOB MPOU30-
mno 3a nmepwod ¢ 1957 mo 1962 r. B HacTosiuiee Bpels Orvewyaercs He-
Goabmwoe (Ha 0,1—0,3 M) exeronHoe yBejuyeHHe 3KCTPevadbHBIX T[OAO-
BbIX YPOBHEH IOA3eMHBIX BOI.

CpenHufi yyacTOK BOROXPAHH/JIHLIA XapPaKTePH3VeTCH IPeBbilIe-
nueM HITY Hag cpeiHeMHOrosleTHHM MeXeHHbIM ypPOBHeM Ha 10 M, ce3oH-
HOH BeTHYHHOH KonebGaHus ypoBHA, PaBHOX 5 M, u npesbimeduem HITY
HaJ MakKCHMaJbHBEIM €CTeCTBEHHEIM IIaBOAKOM Ha 6,5 M.

BomoHocHBle TOPH3OHTBI Ha TEPPUTOPHM, NPUJETAIOMICH W 3TOH 4YacTH
BOAOXDAHHUNHIIA, HAX0l14Tca B noanope. PopMupOBaHHE ero MPOHCAOIHUT
3a cuer uABTPanull BOAn H3 BOLOXpaHHAMuA B Oeper W 3aTpyAHEHHOTO
croxa. OOwag BenuuMHA MOLbEMa YPOBHS BOJOHOCHEIX TODH30HTOB IpH
nognope gocruraer 4—8 M, a MHPHHA 30HB, B KOTOPOH IIPOU3CIIES MOXb-
ev ypoBHeH, coctaBaserT 1200—3500 m. B reuenne mepBels Tpen jeT nociae
Haya/ja 3alloJHeHua BomoxpaHuauma (19571959 rr.) mao HenpepeBHOE
HACHILIEHHME IIACTOB BOKON H3 BOJOXpAHHJHMINA H HUX AENpecCHOHHAdA MO-
BePXHOCTh BCE 3T0 BpeMa noBumiadack. Hauudas ¢ 1960 r. cesounbe Ko-
JeBaHnsf ypoBHA BOJOXPAHWIMIIA OTPA)KaioTcd B [JacTax, BH3bIBAS TO
NOBBIIlIEHHEe, TO CHHKEHHe AEenpeccHOHHON momepxnoctu Ha 0,5—3,0 m. Itu
ce30HHBIe KogeGaHusi ACNPECCHOHHOH MOBEPXHOCTM OTPaxKalorcd B MAACTe
Ha paccrogHun 400—800 or ypesa Bomoxpamuauma npu HIITY. Punasrpa-
Ulst BOAH BOXOXpPaHuJIHIa B Gepera mPOUCXOAMT TO.IbKO HPH ero BBICOLHX
VPOBHAX W npomosxkaerca 140—270 cyrok. OCHOBHO# HOALEV \pOBHEH BO-
JOHOCHBIX TOPH3OHTOB IIpousomresn B TeueHue 1957—1961 rr.,, a B ocranb-
Iible TOJbI TNPHpAIleHH 3SKCTPEMadbHHX [OAOBBHIX VDOBHCH IIOUTH He Ha-
6.1101a/10Ch, 33 HCKJIOUEHHEM YYacTKOB, yIaJdeHHBIX OT ype3a ChBaXKHH

BepxHu#l y4acTOK BOJAOXDAHUJHIIA MO THIPOJOTHYECAOMY
PEXKHWY OJH30K K eCTeCTBEHHBIM ycJaoBHsM pexu. IIpesbimenue HITY nan
cpelHeMHorosieTHHM VpoBHeM OO6u cocraBaser 6,5 M, cesoHHOe konebaHHe
\POBYs BOAOXpaHuaHma paBHo 4,8 M, a mpesbimende HITY mag maxcu-
VaJbHBIM ecTecTBedHbIM NaBoakoM Pexu 1,8 M. Bauanwe BoJioxpaHuaHma
#a BOMOHOCHBIE TODPH3OHTHI TCPPHUTODHH, MPHUJIerapouell K BePXHefi yacTH,
HEOIHO3HAYHO.

Ha Gosbirefl yactu yd4acTka PeXUM BOJOHOCHBIX TODPH3OHTOB Mnocie
€031auds BOKOXPAaHUJIUIIA MOUTH He OTIHYaeTCqd OT PeXHMa B ecTeCTBEH-
HLIX yciaoBHAX. lloBHIIEHUA ypOBHEH TOPH30HTOB BCAEACTBHe NOJNOpa HE
npousourno. IIpubpexHas yacte NAACTOB HaXOAHUTCA MOJ BJIMAHHEM Ce30H-
HOro Hamo/JHeHHs u cPaboTKu BoAOXpaHunHma. BeanuumHa xo.aebaHua ae-
npeccHOHHO} HNoBepxHoctu Aocruraer 0,1—2,1 M, a paccrodnue, Ha KOTO-
pov 310 KoJeDaHue orveueHo, paBHO 300 M OT ype3a BOJIOXpaHW/JIHLIA
npn HITY.

[Tpu BBICOKHX VDOBHX BOAOXDAHMJAMIIA B HEKOTOPHX uacTax Oepera
OTVedeHa KpaTKOBpevieHHasd ¢uabTpauus BOAH B Oepera, pacmpocrpa-
Haomaaca Ha 100—150 M

Ha npasom Gepery BoAOXpaHHWJMma B npeienax mupokoii II Hamnoi-
MeHHON rteppacki OO npousolien NOANOpP BOJOHOCHOTO TODH3OHTA B aJ-
JIOBHAJbHBHX OTJAOKeHnax. MakcuMajpHas BeJHYHHAa NORbeMa YPOBHA
paBna 2,5 M, IHUPUHA 30HB BJAMAHUA noanopa aocruraer 1500 m. IHempec-
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CHOHHAaf MOBEPXHOCTb TIODH30HTA EXKeroJHo Kogebaercss Ha 0,2—1,2 M
B mosoce mwHpHHOK a0 800 M or ype3a npu HIIY. 1o usvenenue yposus
OPOHUCXOJUT B COOTBETCTBHH ¢ KoJeOfaHHeM YDPOBHS BOAOXDPaHHJIHIL

[Tepuon HenpepblBHOrO MOBHINEHHsST YPOBHeHl BOTOHOCHBIX TOPH30HTOB
orcyrcrByeT. [Ipu BHICOKMX ypOBHSIX BOAOXpAHHJIHILA HAG.II01aeTcsl (PHIb-
Tpauus BOAB B Geper, mpojosKamomaics B Tedenue 130 CyTOK H OXBATHI-
Balomasi naacr Ha 1500 m ot ypesa npu HIIY. Ilpu cpaborke Bomoxpa-
HuaHma QuIbTpanus BOAH B Oeper He MNPOHEXOAMT, IeNpPECCHOHHAS MO-
BEPXHOCTb TOPHU30HTA HAKJIOHEHA K PEKE.

XUMHUeCKHit COCTaB HOA3€MHBIX BOJ NOJA BJAHAHMEM MOCTYIIEHHS
B nJIacT 3HA4YHTEJbHOT0 KOJHYECTBA NOBEPXHOETHBHIX BOJ MPH NOLIOpe He-
ckonpko uaMeHunmcs. Ilo cocraBy oHum ocranues IEIpoKapbGoOHATHo-HATpHe-
BHIMH, MardHeBHIMH Hau KanapuuesbiMH. [lo cpasueHnio € ecrecTBEHHBIMH
YCJAOBUSIMH BO3POCAO KOJHYECTBO THAPOKApPGOHATOB W KaldbLHfA, YMEHBINH-
Jach BeluupHa obnieldl MHHePaJIu3auuH.

Temneparypa NOA3EMHBIX BOX M aMIVIUTYJa FOTOBHIX KOebauuit u3-
MEHHJIACh IO CPABHEHMIO C €CTECTBEHHBIMM YCJIOBHSMH JHIOb B TeX MYHA-
Tax, Tde ypoBeHb BOJOHOCHBIX TODH30HTOB IN0Cje NOANOpA 3HAYHTEJbHO
npubIU3HICA K TOBEPXHOCTH 3€MJIH.

Hanb6onee cymecTseHHbe W3MEHEHHS, NPOMCHIEANINe B THAPOTEOJOrH-
JeCKHX YCIOBHAX mpHGpexHoH Teppuropuu p. O6u mocne cosganua Hoso-
cUOUPCKOTO BOLOXPAHUIHILA, COCTOAT B CAELYIOIEM:

1, Henanopuelit BOXOHOCHBIH KOMIIEKC, CylLIeCTBOBAaBIUMH B HO.IMHE
O6y, BKJI0OUaeT B HacTosilliee BPeMa B CBOA cocTaB ellle M BOJOHOCHHIE
FOPH30OHTH BepXHell YacTH TeppacoBHX OTJOXeHuil. OHM BO3HHKIH 32
CYeT TOPHU30HTAJbHOIO M BePTHKAJbHOTO HACHILEHHA STHX NecYaHHX H CyT-
JUHHCTBHIX TPYHTOB B npouecce (GoPMUPOBaHHs MoANOPa. YBEJIHYEHHE
MOW[HOCTH OOBOXHEHHBIX OTJOXEHUH B HMXHEHl uacTu BOJOXPaHHIHUIA
NPOH3OUIJIO B npejetax Bcel JOJUHBI PEKH, a B CpexHell W BepxHell yac-
TaX — BOAU3u ypesa, Ocobennoctoio HoBocubupckoro BOJIOXPAHHIHLLA AB-
JaeTcs CpaBHHTeJpHO HebBoJbilad INHpPWHA 30HBI pacnpoCTpaHeHHA NO1-
nopa, Koropas Ha ofoux Oeperax Bmecre de mpespimaer 10 km (puc. 57).
ITnouwanlb BOIOHOCHBIX TOPH30OHTOB, HaXoNALlMXcd B NOINOpE, COCTaBJIfAeT
550 kv?. B kopennmix Geperax nonuHsi OGH moimopa BOIOHOCHBIX TOPH30H-
TOB He NPOH3QILIO.

2. I'mybuna 3ajieraHya JeNpeccCHOHHOH MOBEPXHOCTH BOJXOHOCHOTO KOM-
miekca Jonudb O6u  ymensmuiach g0 4—20 m. Ilpu raxoit mourHocTH
30HBL a3panyH BeTWYHHA HHTEHCHBHOCTH HHOWJIBTPALHOHHOTO HHTAHUN BO-
JLOHOCHBIX TOPH3OHTOB OCTAajach Ha OOJIBHIMHCTBE YyaCTKOB TAKOH XKe, Kax
H B ecTeCTBeHHHIX YCJOBHAX, He TOJBKO B CPelHeM 3a roj, HO H B TepHOT
MaKCHMasjibHO#1 BeceHnell HHQHAbTpauuu. CpeqHsasi Mo CTBOpaM HHTEHCHB-
HOCTh BecenHeHl uMHuabTpauuu nocje mommopa pasxa 1,3 MM/cyTKH

3. lloxTonsenue TeppUTOPHH BCAEACTBHE NOYN0pa BOAOHOCHBIX TOpH-
30HTOB NPOH30IIJI0 Ha BecbMa OrpadH4eHHBIX MO MIOUIAAM YydacTKax Ge-
pera. B nu3oBbAX BOAOXpAHUAMU(A MAaKCHMadbHasd MIHPHHA 30HBI, TJc0I-
3eMHBIe BOIbl 3aJeralorT na rayOHHe menee 3 M, pasHa 300 M u oTMeueiua
Ha crBope [II. B BepxHeft wactu BoAoxpaHunHmwa B mpelenax Il Haznofi-
MeHHot teppacut (ctBopnl VII u VIIl) raybuna 3aieramust noBepXHOCTH
BOJOHOCHBIX TODH30HTOB M B €CTECTBEHHBIX YCAOBHSX He NpeBbliIana 3 .
BosHukHOBeHue Cce30HHOTO NOANOpPa NOA3EMHBIX Bo B panoHe cTBOpa X
BHI3BHIBAET MOJTOMMIeHHe 30HB IIHpHHOR meHee 300 M. B paitone craopalX
raybuna 3ajeranus nojJ3eMHHX BOJA ocranacb Gosee 3 M.

4, Cnycra Tpu-ueThHipe roja nOcTe HAyanda 3aloJHEHHS BOMAO\NDAHU-
Juma B BOJOHOCHHX TODH30HTAX HHKHEl M cpelHel ero uacrefl mpoHcXO-
EHT MOBBIIIEHHe ACMPECCHOHHOH HOBEPXHOCTH. 3aTev HAUMHAIOT YEThO BHI-
ZeJATbCS AIePHOAB NOJbeVa YPOBHA BOJAOHOCHEIX TOPH3OHTOB BeCcHON H
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CHHXKeHHe OCEHBIO U 3UMOM, CBA3aHHBIC, KAk U B €CTECTBEHHBIX YCJIOBHAX,
C Ce30HHBIM KosieDaHHev YPOBHS MOBEPXHOCTHBIX BOJ BOXOXPaHWIALIA.
BeauunHa aMmauTyIbl CE30HHHIX KOJeGaHHii YPOBHA BOJOHOCHBIX T'OPH30H-
TOB B MakCHMyMe DaBHa 2—3 M H 6JHM3Ka K aMIUIHTye €CTECTBEHHBIX KO-
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Puc 57 CxeMaTHYeckas THApOreoiiornyecxas xapra npHGpexHoOH teppHropHm HosochnGnpckoro Bojo-
xpaHnanma (cocrapana H K Heseueps (969 r)

PacnpocrpaHende BOROHOCHBIA TOPH3OHTOB | — BOMOHOCHBiE TOPH3OUTBI B TeCKaX H CyMecax MOHMEI,
2 — BO10HOCHBIE TODH30HTBLI B nNeckaxX Il manmofimensoit Teppachl 3 — BOJOHOCHEIE TOPH3OHTHEI B MecKaX
uaM neekax M ocyrnpakax 111 wannofimeruofft Teppachl 4 — BOLOHOCHBI® TOPDH3OHTHI B MecKaX H CYIVIHH
kax IV HannoifiMenHoll Teppach
Ko3dbdnunuedTsl ypOBHENPOBOAHOCTH TJACTOB MZ/CYTKH § -~ g0 1000 6 -—or 1000 o 2000 7 —otr 2000
1o 3000 & — or 3000 no 4000 9 — or 6000 po 7000
TpyHTBl 30HBI KOneGakHA JAeNPECCHOHHOA MOBEPXHOCTH MOA3EMHBIX BOJ M COOTBETCTBYHOlMe HM ho3ddn
LIEHTH HEeJOCTATKA HACLILEHHS HJIH BOACOTHAYH J0 — CYTJIMMKH TsixeJble NMbleBatsie or 0036 go 0 009
11 — cyrauuxkp JerkHe melnesaTsie or 0029 nmo 0140 /2 — mecks TOMKO3€pHHCTHIE or (033 no 0168,
13 — neckn Mesko3epHHcTHe o 0052 Ao 0089
IIpousre ofa3uavenus I4 — rpavMmubl HaANMOAMEHMBIX Teppac H MOAMBI 15 — rPaHHUBLI Y9acTKOB ILIACTOB
¢ Ppas3nuyYHBIMH KO3bdHIUHEHTaMH YDOBHENPOBOAHOCTH /6 — rpaMHIla 30Hbl PacHpocTpaHeHHs TOANCpa
17 — rpaHvna 30HBl CE30HHBIX hoJMeGaHHl 3epKasa MOA3EMHBIX BOJ BC/AeA 3a YpOBHeM BOJOXpaHHUIHINa,
18 — TeppHTOPHS pacHpOCTPaHeHNs OTJOKeHlH IlpHoGeckoro niaro /9 — pacyeTHble (TBOPbl KB HX HO
Mepa 20 — BhiJesenHbie paloHb!
DUALTPaUHOHHOE CONPOTHBIEHHE JOXKa BomoeMa M (ALf) M caeMaTHYeCKHe pa3pesnl 14acTkoB (B cxo6
hax OdHbl BeTHYHHB AL) 271 —0(0) 22 —or 100 go 300(731) 23 — ot 300 10 500(400—945) 24 — or 500
no 700(817) 25 -—or 700 mo 900 (1000—1287)

JefaHuil ypoBHeH NMOA3EMHBIX BOX MPH IaBoakax BceaencTBHe yMeHbIUEHHS
HAKJOHA 3€pKada MOJ3€VHBIX BOJ BEJIHUWHA 30HBI, e B njaacre orMeya-
eTod BJAMSIHHE Ce30HHBIX KoJebaHHI, ysenuumjacbk no 3.2 KM B HHXKHEH
7acTH BojoxpaHusunumia u 1o 0,8 XM B BepxHell

5 Tlpu BBICOKMX yDOBHSIX BOXOXPAHWJAMIIA Ha OONBUIOM NPOTAXKEHHH
6eperoBoil JIHWHHH NPOUCXOAUT (DHABTPAUHA BOJAEL B TOPH30HTH, KOTOpad
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B €CTeCTBEHHBIX VCJIOBHSIX Obla He3nayureJbHa. OObeM CR30HHOTO perv-
JHDOBAHUSI [JiA eCTecTBeHHBIX ycaoBHi P. OOU TOYHO He PACCYHTBIBAICH.
OpHEHTHPOBOYHO ero BeJMHYHHA Moxer ObITh OueHeHa Tax: LIMDHHA 30HBL
pacupocTpaHeHuss GUALTPAIHOHHOTO NOTOKAa B ITaBOJI0K paBua 0,5 kv, Be-
JUYHHA TOAbEMa YPOBHS BOJAOHOCHBIX TOPDH3OHTOB Ha Vpe€3e peku — 2 M,
HeJ0CTAaTOK HACHIIEHHS TPYHTOB, B KOTODBle IPOHCXOZUT (GHJIBTPAUT —
0,1, nporaxeHHOCTb OeperoBofi JWHUH Ha ydacTKe, Tie CO3XaHO BOJOXpa-
nuaume,— 400 xM. O6neM BOABI, YXOAAIlEH HAa CE30HHOe HACHIMICHHE IPYH-
TOB BeperoBoii 30Hbl, OPHEHTHPOBOUHO PaBeH:

Q=0,002-0,5-0,1-400=0,02 xv3.

Hag ycaosuil BOJOXpaHHUJIHUIA Ce30HHOe HachillleHHe TPYHTOB Oepero-
BOHl 30HBI, PaCcCYHTaHHOe no 9-TH HaOJMIONATENILHBIM CTBOpaM 33 TNEpUOl
¢ 1960 mo 1966 r., xonebaerca or 0,36 mo 0,50 xm3 T. e. Mo cpaBHeHuIO®
C eCTeCTBEHHBIMH YCJIOBUAMH peku OOBEM Ce30HHOrO peryJUDOBAHHS YBe-
auynaca B 18—25 pas.

B sakmoyenue cleAyer yKasaTb Ha BO3HUKHOBEHHE Ha OTHAEIbHBIX
yyacrtkax Oepera BJarONpPUATHBIX YCAOBHE BJA CO3ZAHUSI OMEIIAHHBIX BO-
J03a60poB Ha noA3eMHble u (UIbTPAUHOHHBIE BOIbl. OCHOBHBIMH IKCHIVa-
TAULHOHHBLIMH TODHU30HTAMH fABJAIOTCA HHKHHe cjgod oTaoxeHu#m 11 n IV
HaJANOHMEeHHbIX Teppac B HHXKHEH W CpefHell gacTiX BOAOXpaHWIula (paii-
oH A Ha ruaporeonoruueckoit kapre; cM. puc. 57). OHH mpeAcTaB/eHbl nec-
KaMH ¢ rpaBHeM H rajbxof, koadpHuueHTs! QUIALTPAUHU KOTOPHIX B Cpel-
neM paBubl 20—30 M/cyrxu. HanGonee mopxoRAMHMH J1Af 'COOPYIKEHHS BO-
103a60pOB ABIAIOTCA YYACTKH, THe NeCuyaHo-raJeyHHKOBble TOPH3OHTHI BbI-
XOAAT B pycie pekdu uaH B Gopry Oeperosoro ckiaoHa (bBe#ipom, 1962).

OnpiT 6os1ee deM JeCATHIETHEH IKOMJAyaTaudu KPYMHONO JHHEHHOTrO
BoJ0o3abopa Ha OJHOM M3 y4yacTKOB Oepera IO3BOJWJ yCFaHOBHTh CJe1yIO-
Iee:

1. YBeuuenue BOJI0OGHABHOCTH OTJIOXKEHH{ H3-32 MOAMNOpPA BOIOHOC-
HBIX TODH3OHTOB BOIOXPAHWIHINEM. 33 NpejetaMy 30Hbl PacHpOCTpatieHHs
MOANOpa BOJZOOOMJIBHOCTh MOPOJA OCTAJach TakOH ke HeOOABUION, Kak H
B €CTECTBEHHBIX VCJIOBHUAX.

2. AcuuMeTpHyHDBI XapakTep /JeNPEeCCHOHHOIO IIOHHXKEHHSA  BOKPYT
CKBaXHH C KPYTOH BeTBbIO B CTOpOHY Oepera H nOJOTOIl NO HANDABJICHHIO
K BOJOXPaHHJHILY.

3. CesonHoe Ko.eOaHHe TPOM3BOAUTEJNLHOCTH BOJ103ab0pa, CBA3AHHOE
C YBeJWYCHHeM MOIUHOCTH OOBOJLHEHHOH TOJIUM MODPOJA OpH HANOJHEHHH
BogoxpaHuauma o HITY u yMenbmexnuu mpu cpaboTxe.

4, HeusMeHHOCTh XMMHYECKOrO COCTaBa BOJABI B TCUGHHE BICETO CPOK2
sxcmayaraiuu Bofosabopa, HecMorpa Ha 10, uTO IO pacyeTy XOJHYeCTBO
GUABTPAUMOHHBIX BOJ cocrasidger or 10 Ao 509 BCefi npoH3BOIHTEbHO-
cTH BOA032a60pa, pa3JHyue B XUMHYECKOM COCTaBe NOA3€MHBIX U MOBEPX-
HOCTHBIX BOJ HHUBEJIHDPYETCs] INJAHTENIbHBLIMH NYTAMH (GHABTPAUMH NOCALTHUX.

Ha cragud npoeKTHpPOBaHUA BOAOXPAHUIHLIA JIEHUHIPALCKUM OTiede-
uueM Tuaponpoexra (Jlemrmasmom) B 1950 r. Gbij cieJaH npoOrHo3 mol-
Topa NMON3eMHBIX BOJ, KOTODHI 3aKaodaJes B npojoszkenuu Jauxun HITY
BOXOXpAHHJUIIA B Geper 10 NepeccyeHHs ¢ ObITOBOH JeNnpeccHOHHOR mo-
BEPXHOCTbIO BOJIOHOCHOTO ropusonra. B rtaba. 17 mpuseneHo comocrasie-
HUE npOTHO3HOTo M (aKTHYECKOTO MOJOMKeHHs YDOBHeH, KOTOpOe CBHIe-
TENbCTBYET O HEPEATILHOCTH ITOr0 NPOTHO3A.

B nabGopartopun rtHEposorud Bopoxpamunum; CnbHHUHUD s 1961—
1969 rr. O6pln OpOBeJeHbl pacueThl MOATOPa BOJIOHOCHBIX TOPH3CHTOB HAa
BCex HabJonartenbHBIX CTBOpPAx N0 JHHeHHOMY H HEJIHHeHHOMY ypaBHEHH-
IM B KOHEUHBIX DA3HOCTAX H MO aHAJMUTHYECKHM (OPMYJIaM, nOIyYeHHBIM
KaK U3 JHHEApH3UPOBAHHOTO, TAK U H3 HEJIHHEHHOro ypaBHEHHs.
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Taéauma 17

ConocTaBaeHHe RPOrHO3HBIX H (PaKTHHECKHX ) POBHeH
NOA3eMHBIX BOJ

PaccTosHBe OT ypesa 10 TOUKH
Ha 1eNPecCHOHHOH TOBEPXHOCTH
BOACHOCHOTO TOPH30HTA
Feomopdoaoruieckas ¢ oTMeTkO#, passon HIIY, m
XapaKTepHETHKA Y4acTka

no Nporxo3y ¢akTHUeCKOe
Jlenrunsna Ha 1970 r
Il naauoliMennas teppaca . . - , . . . . 3500 500
IV nagunoiimMennass teppaca . . . .« . . . . 50250 0

ConocraBneHue pe3ysibTaToB pPacyetop ¢ (DAKTHIECKUMH yDPOBHAMA
TIOA3EMHBIX BOA 0 CKBa)KHHAM [0Ka3asno, YTO B TH/JPOre0jiOTHYEeCKHX yc-
joBuAx HOBOCHOGUPCKOrO BOAOXpaHHJHLIA aHajuTHYeCKHE (QOPMyJibl AalOT
X0pOIUHe De3yJbTaThl. BeJUUHHA PACXOKACHHA PeasJbHOTO H DacyeTHOro
ypOBHe#, OTHECeHHasl X BeJHuHHE MOJbEMAa YDOBHA B CKBaXKHHe 3a CPOK
pacyera, HM Ha OJHOM CTBOpe B cpeldHeM He mpeBbicHia 20%.

ITockosbky ypOBHH BOJOXpaHMJUINA B Te4eHHE roJa H3MEHAITCH, 1A
pacuerop HomoJsb3oBaHo ypasHenne H. H. Bepuruna, yuyureBamomiee aTtu
KoNe6anuda, JlokasaHo, uTo Hauayyliue Pe3ynbTaTel AAIOT PACYeTHl NpPH
I cnoco6e nuneapusaunu ocHosHoro nuddepenunnanbroro ypasHenus (He-
Beuepd, 1969). Pacuers: moamopa npousBoaunuck Ha BICM-4,

IlomuMo npaBuibHOrO BBIGOpa pacuyeTHOil (OPMyJbl XOpolllee COBma-
ZeHUe NpOTHO3a ¢ GhaKTHYECKHMH YPOBHAMH OOYCJOBJIEHO Takke L0CTO-
BEeDHBIMH THPOTEOJIOTHUECKUMH NapaMeTpaMHi, npHMeHeHHHIMH 0OpH pacue-
Tax. I10 — Ko3$DPHUIHEHTH YPOBHENPOBONHOCTH MJIACTOB, (DHAbTPAUMYOHHOE
CONPOTUBJEHHE JiOXKA BOJO0eMa H MHTEHCHBHOCTh HHODHABTPAUHOHHOTO mMH-
TaHUSl BOJOHOCHBIX TOPDH30HTOB Ha DasHHIX TIyOHHAX 3aJeraHus HX ypOBHSA
or nosepxHocTy. [lepsble ABAa napaMeTpa pacCYHTaHbl TO aHaJHTHYCCKUM
¢opMyjsaM u NpeiacTasJeHBl Ha TH/JAPOTEOJIOTHUECKOH KapTe 6eperosoil
30Hel Hosocubupckoro BoxoxpaHuauma., MHTeHcHBHOCTD HHGHIbTPAUUH
Ha pAasHLEIX TVIVOMHAX NOJyYeHa B pE3yJabTaTe MHOTONCTHHX PEXHMHBIX Ha-
6aronenuit Ha 20 rugporeosioryueckux crsopax (puc. 58).

Bauaxue BOROXpaHMaWilla Ha nepedOpMHPOBAHHE GeperoBbIX CKJIOHOB.
Cosnadue BOJOXPaHUJXINA H3MEHWJO Xapakrep mnpusieramoumux 6eperos H
creneHp BJHSHHS BETPOBOJIHOBBIX IIPOLECCOB Ha (OPMHUDPOBaHHE CKJIOHOB,
IlporaxenHocTh pa3MbBaeMblx G€PErOB Ha MOMEHT HANOJIHEHHs BOIOXpa-
HHTHILA 10 TPOEKTHOH OTMeTKH COCTaBH/aa 550 KM.

Jo cosmaHua BomoxpaHuaumia 6eperoBuie ycTynel teppac Ob6u B 3TOM
pafioHe H3MEHAJNHCH 107 BO3jeiflCcTBHEM CHErOTasHHA, MaBOAKOBBIX BOJ H
BHIBeTPHBAHUS. ['aBHHM 06pasoM pPe3KO nposiBAsLiIOCh 0Bparoo6pasoba-
HHE.

B nepuon nepex sanosidendeM BOZOXpaHusvia Ha ero Oyayumux Ge-
perax Oblim OOOPYJNOBaHH pPeNnepHOil CeTbio HaG/aroJaTenbHble CTBODH Ha
XapaKTCPHBIX y4aCTKaX.

B 1958—1960 rr. B pe3svapTaTte npoBeleHHOU CbEVKH GEperoB BOJO-
XpaHWIHILA CKJOHB ObJIM HOjApasfiejieHbl Ha YCTOHYHBBE, YCJIOBHO-YCTOH-
YHBbLIC H HeycTOiyuBbie (Taba1. 18).

s necsaTn HYHKTOB NpOrHo3 oncrynandsg Oposku Gepera 3a 10 gjer
H Ha KOHeYHyI0 CTaAul0 Obl1 BHINOJNHeH JIeHIHI3MoM.

B npouecce nabawienuii 3a mepepaborTkoil 0eperos BOIOXpPaHUIHILA
B TeueHne 1957—1960 rr mBIACHWIOCH, YTO 064 NPOTHO3a — KaK Kiaaccudu-
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Traénuua 18

Crenenp YCTOHUHBOCTH

[TponcxoxAeHHe CKIOHOB

JIHTONOTHUeCKfI COCTAB

TIpOTHMEHHOCTD (B KM)
no nes. Gepery

no npas. Gepery

OcHOBHbIE PalOHBL
pacnpocTpaneHus

Crenens npexnaraeMoro
pa3MblBa CKJO0HOB

Y croiiqyseie

Y cROBHO-Y CTOHUMBBIE

HeycroiiunBoie

JlemoBHajibtbie

Dpo3HOHHbIE

AKKYMYRSTHBHbIE

DPO3HOHHO-AENIOBH AN b-
HbIE

0O68aibHO-AENIOBHAND>
HblE
a) HHM3KHe
6) BBICOKHE

Ha
B

cy

pe

Cyranukn M cynecu

CnaHubl, mecuaHuKy

CyTAHHKH 11 cynecH

B HwxHelt uacTH ckJO-
ClaHUBI, TNeCYaHUKH;
BEDXHeH — NeCKH U

FAMHKHA

Cynecu H
e NeCKH

CYTTHHKY,

44
44

Paitoust 11 wu II1 nan-
NOAMEHHLIX TEPpac, wu-
POKO DassHThH [0 BCEMY
BOJOXPaHUIHILY

Ha aesom Oepery y
TJIOTHHEI H Ha TINpaBOM
Gepery B ycTbe pex Ka-
paxaH H KameHka

Patiount 11 u III wmax-
noHMeHHbIX  Teppac Ha
ofoux Geperax BepxHei
4aCTH BOMOXPAaHHJHUIA

B cpenneit
npasoM Oepery

YyacTy Ha

Ha sesoM w® npasom
Geperax B HWXHeH H
cpenyell uactax

ITpakTuueckn He pas-
MblBaeMble

ChabopasMniBaemble

HMHTencHBHO pa3MbiBae-
Mpie
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rkaiust Cu6HHIM3, 1ax u pacuersl JleHruasna — oxKas3aJuch BEPHBIMH JHIIb
Ha HEKOTOPHIX yuacTKax.

[Iponecc nepepaboTkn GeperoB y:Ke B HepBBIE I'ONBl 3KCIJAYATalHHd BO-
JOXpaHWJHIIA (CTaJ HHTeHCHBHee, deM IpeAmOJarajxoch panbme. Taxk,
B mynkTe COCHOBKA peaJbHOe NepeMmelleHde 6poBkH Gepera 3a 10 jet mpe-
BHICHJIO pacyeTsl Ha 100 set (Taba. 19).

Taxoe pacxoxaeHHe IpPOTHO3a ¢ peasbHOH TepepaboTkOl MoxeT 6HITH
OOBSICHEHO TeM, UTO NpH pacyeTax JIeHrHisMnoM He OBLIO Y4TEHO MO3TAl-
HOe 3aMOJHEeHHe BOJAOXpaHWjnIla B Teuenune 1957—1968 rr. Ono npHuBeo
XK TOMY, 4TO {IpHGpexHble OTMeJH, aOpMHUPOBAHHbIE HAa ONpeaeseHHOe IOo-
JIOXKEeHHe YPOBHS, TI0O Mepe ero nojbeMa yXOAHJIH Ha IJyOWUHY ¥ He mpen-
OXpaHSJIH CKJIOHB OT pa3MblBa BeTPOBBIMH BOJHAMHU. Kpome Ttoro, B mpor-
HO3e Oblia 3aHHXKeHA pacyer-

Hasl CKOPOCTb BeTpa, KoTopast 40
OKa3aJacb Goabuie 15 m/cek. T30

Uepes HeCKOMbKO JeT ab- Szp
pa3Heidi 0Ka3aJHChb OXBaueHbl 3 1p .
W CKJOHBI, BblA€JeHHbE B ; 0 a e =
kaaccupuxkanun Cu6HKMHD 01 2 3 45 67 8 3101 12181415
KakK ycTofiuuphe. ITO IPOH30- - Mownorms oM aspayul, M
1o Ha JesoMm Gepery IpH- [« ] - 2 [x 15
IVIOTHHHOTO y4YacTKa BOJAO-

Puc. 88. 3amMcHMOCTD HHTEHCHBHOCTH HHOHABTPAKHOHHOrO
XpaHHJHIa, TAe BCJACACTBHE HTARHAS OT MOIHHOCTH 30HBl 23PALHH.

pa3pymeHHﬂ OCTPOBOB, HIpaB- ! —3a rox; 2 — BecHOil; 3 — OCEHbIO

IMHX 3alUUTHYIO pOJb, a Tak-

JKe nxa BOAOEMAa CO3XaJHCh YCJHOBHSA NJ9 BOSHHKHOBCHHSI KPYITHBIX BOJIH. Tlo-
JIOTHEe JeJ0BHAJbHbIE yCTOi/’IlIHBbIe CKJIOHHBI CTaJH pPa3MBIBAThCSA.

Ta6aunma 19
BennuynHa 30Hsl nepepabotkH Geperos, B M (HpOTHO3Has H (axTHYeckasd)

Ha necarunetuuit Ha xoueuuyio Hanlel:i::r,v?-

nepuon CTaguw nepuosn
MecTonoaoxenne

mET. | nf. C. “OKH* E-l mn T .| dakrue-

Kayyruuy |3onorapesy! npa‘;:-eay 3oa0rapesy C[')‘:gofr’:ge‘
Bepackuit (canmatopmit) . . . . . . . 43,6 53,6 105,0 320,0 115
COCHOBK@ . . . « . v v 4 « v o « . 46,4 53,0 368,0 350,0 149
OpABIHCKO® . . |« . .« o v ., . 27,0 18,0 65,0 228,0 19
HHHTHCBI . ¢ v v o v @ i v e v e o s 38,2 234 164,0 270,0 9
CoHpHHO . . . . v . L L e e .. 54,0 21,5 182,0 270,0 15

Conocrab/ieHne HaTYpPHBIX AAHHBIX C DE3yJAbTATAMH DAacyeToB Tepepa-
6oTkn Oeperos, BHIIONHEHHBIX [0 HaubosMee yaCTO MPHMEHSIOUIHMCH MeTO-
nam E. I'. Kauyruna, H. E. KonaparseBa, I'. C. 3oaorapesa, b. A. Ium-
kusa ¥ J1. H. Pawa, nokasano, uro meron E. I'. Kauyruna naer xopouyiwo
CXOAMMOCTb B [€pBole TOABl 3KCIJIYaTalHH BOIOXPaHHJAMILA, a METOX
H. E. Kounpatbesa — He Gonee nauresbHble mepuoianl (Kackeswu, 1968).

®axTuyeckoe orcTynaHue OpoBku Gepera IO BCeMy BOAOXPAHHIHLLY
¢ 1957 no 1967 r. noxasauo Ha puc. 53. IlporsiKeHHOCTh a6pa3HOHHBIX Oe-
percB B 3TOT Ke NepHOoA yBeamuuaach ¢ 20 no 275 KM H cocrasuaa OoJee
50% Bcero nepumetrpa BOZOXpaHuaHIla. [Inomans o6pyWHBIIMXCH 3eMelb
3a 3TOT e Cpok Bo3pocsaa ¢ 24 po 1300 ra. B pesyabrare storo axsaro-
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PHS BOJOXPAHWJHLIA yBeJHYHJIach Gojee weM Ha 1% OT ee mepBOHAUATIH-
HOH BejgHuuHbl npu 1octhxkeHun HITY B 1959 1.

HMayuedye 34KOHOVEPHOCTeHi H3MEHEHHA HPHDPOIHHIX YycJOBHH Gepero-
BOH 30HBI TO3BOJHJO DEHINThL Pl NPAKTHUECKHX 347ad, CBA3ZHHBIX C ee
OCBOEHUEM.

B X0One wadanbHO# 3KCNAyaTanHH BOJOXpPAHUJAUINA BHISIBHAACH HEOB-
XOJAHUMOCTh KPOIJIEHHA 3HAYHTENBHOTO IO HPOTSXKEHHOCTH ydacTKa Gepera
B pafioHe ycTbsi bBepnckoro saausa. Ilo pexomenpauun Jlenrmamsna, Kpen-
JIeHHe 3TOrO y4acTka MEeTOJOM OTCHIIKH HeraOapHUTHHIM KaMHEM pa3sMepoM
or 0,5 mo 1,0 M® 6mno cuenaHo g 1958 r. B rteuenue cnelyiomiero roga
3TO KpelieHHe OblIo pa3pymieHO CHAbHBIMH WITOPMAaVH, [MPH 3TOM TEJAO
KAMEeHHOH HabpOcKH pasMBIBANOCH BOJHAMH He TOJBLKO ¢ (YPOHTAJILHOMW
CTOPOHBI, HO W CO CTOPOHBI KOpeHHOro Oepera. B HTore 3TO cOOpyKeHHe,
JIMIIEHHOE TPOYHOTO OCHOBAHHs, NMOCTEMNEeHHO CTON3/0 B BOAOXPaHUJAHINE H
[I0JTHOCTBI0 PA3PYUIHAOCH,

Jla6opatopusi rupposorun BopoxpaHmaunmy Cu6HUHD wu oraen xkamu-
TaNbHOrO CTPOHTE/bCTBA AKAaAEMIopojixa NPeNJOXKHIH KDENHTh Geper my-
TeM CO3JaHHA HCKyccTBeHHoro masxka. Homocu6Gupckoe oraestenue [Hupo-
peurpaHca pa3pafoTajJo NPOeKT 3TOro KpemneHnd. B redenune 1958—
1962 rr. nasxk oOUIeH OPOTSXKEHHOCThI0O B 6 KM u oObemoMm 4,73 muan. M3
6bl1 HaMblT. Kak Mokasajnu HabGgwoAeHHs B TeueHHe 1963—1969 rr., mask
Oxasajcd YCTOHUHBBIM COODY:KeHHeM, XOPOIIO mnpefoxpaHswomuM Gepero-
BOH CKJOH OT nepepaGotkd. MopgposorHyecKHe pa3Mepnl ero 3a 3TOT Ile-
pHOJ H3MEHHJHCh Majo, BO3HHKJA TOJBKO HEKOTOpas OTpafoTKka Ha CBaje
rAy6HH, [1e KOHY4AeTCH NOABOjAHASA YacTb IAHXKa.

B Hacrosimee BpeMst MDOHCXOJHT Bce OOJlee MHTEHCHBHOe OCBOCHHE
npubpexHO# 30HB HoBocubGHpCKOro BOAOXpaHHAHmIA. 3Aech CTPOSTCS
KPYTHBIE TPOMBILIJEHHBE IEeHTPHI, PACUIUPAOTCA HaceJeHHble MyHKTH (O6-
pa3oBaHue MIHPOKHX NPHODPEKHBIX HECYAHBIX OTMEJNEeH, >KHBONHCHOCTD IIO-
Gepexbsi 1 OAM3OCTb BOjOEMa K TaKOMY KDYIHOMY NPOMBIIJAEHHOMY LEHT-
py, xak r. Hosocu6upck, nO3BOJSIOT MpeicKasaTh pa3BuTHe Ha Geperax
BOJOXDaHHJHI{a BOJBHUIOrO CTPOHTENbCTBE 6a3 W JOMOB OTABIX4, CAHATO-
pHeB H MHOHEPCKHX Jarepefl.

ITonyuyeHnsle B pe3yabTaTe MHOTOJETHHX HCCJEAOBaHUE 3daKOHOMEDHO-
cTd (HOpMHPOBAHHA MOOepexXHHA BOJOXPAHMJHILA HMEWT G0JbHIOe NPAKTH-
yeCckoe 3HaueHHe M ABJAAIOTCA OCHOBOR JJg COCTaBJEHHSI IPOEKTOB OCBOE-
HHA 3TOH TePPHTOPHUM.

BbLIBOAbI

Martepuasipl OnHcaHHBIX B JIAHHOH rJaaBe OcoOeHHOCTeH BJAWIHHA BOAO-
XPaHHJHI] Ha THAPOTEOJOTHUeCKHe H HHXEHEePHO-TeOJOTHYECKHE YCJIOBHS,
a TaxxkKe aHaJM3 JaHHBIX IO APYTHM BOAOXPAaHMJHILAM, NOKA3HIBAIOT, 4TO
H3MeHeHHs THIPOreoJOrdyecKHXx H HHIKEHEDPHO-TeOJOTHYEeCKHX VYCIOBHH 1O
6eperam BOAOXpaHHJAML TPOHCXOZAT B DoJsmux MmacmraGax, a obmup-
HBIX TEPPHTOPHAX W BBHI3BIBAIOT B pAje CJAydaeB 3HAYHTEeJbHBlIE OTPHIlA-
TeJbHBIE SBJEHUS.

B Geperax BOJOXPAHHJHIL, CJIOMXKEHHBIX IECYAHBIMH OTJIOXKEHHSIVH,
npefenbHOe NOJA0XKEHHe KPHUBOH NOANOpPA FPYHTOBBIX BOjJ YCTAHABJHBAETCH
B TeueHHe 5—10 ger, a wHOrZa u O6OJjee, ¢ MOMEHTAa Pa3BHTHS IOZNODPA,
KOTOpOe B OTAEJBHBIX YacTAX BOJOXPaHWIHIL HauyHHaeTcd B pasHOe
BpeM4.

CKROpPOCTL DacHpOCTpaHeHHA NOANOPA 3aBUCHT B OCHOBHOM OT TreoJo-

rO-JIUTOIOTHYECKOrO CTPOeHHd OeperoB BOAOXPAaHHJAHINA H DPEXKHMA ero pa-
OOTHI.
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Ilognop rpyHTOBHIX BOJ Ha ONHCAHHBIX B pafoTe BOJICXpaHHAHILAX
pacmpocTpaHuacs Ha paccTOfHHH g0 10—15 xm. Ozasvako 3ra 30Ha B psje
C/lyyaeB MOXKET HMETh H JPYIYIO BEJHUHHY.

Tak, HanpuMmep, B HHxKHeli 4YacTH KaxOBCKoro BOZOXpaHHJHILA, TAe
Gepera cpOpPMHPOBAHB TPEHIHHOBATHIMH H3BeCTHAKAMH, YPOBEHb BOJBI
B BOJOXpaHMJHllle TORHAJCH BHIle YPOBHS TPYHTOBHIX BOJ Ha BOJOpas-
neJsie, YTO TPHBENO K HHTEHCHBHOH yTedkKe BOJBl H3 BOAOXDAHUJAHINA. IDTO
BHI3BAJIO YBEJHUEHHE BJHsHHS BOIOXPaHHJHINA HA DNHIPOTEOJ]OTHYECKHE
YCAOBHS1 TPHIETalOUIHX TeDPPHTOPHI, KOTOpOEe pacIpoCTPaHHJIOCH Ha He-
CKOJIBKO AECSITKOB KHJIOMETPOB.

ITocne oxonyanusi GOpPMHUPOBaHHS NOANOPHOTO 3€PKaja PYHTOBHIX
BOJX BbIAEJSETCS 30HA, TAe DPeXHM TPYHTOBHIX BOJ 3aBHCHT OT Ce30HHBIX
KojebGaHHii ypoBHS BOZOXxpaHuauumia. Ha yuwacrkax, rae noz3eMHBle BOJbL
€OJep:KaTcsl B MecKax H CyIecsix, eXeroansle KOJdefaHWs ypOBHSA BOAOXpa-
Huaumia Ha 2,5—3 M cxasuBawmTcsi Ha paccrosHud or 300 mo 700 m. Ilpw
60abwme# cpaboTKe YPOBHS BOJOXpaHHAWIA (Kak, HampuMep, Ha KyHGH-
LIeBCKOM BOZOXPAHHJHIIE, rJe cpaborTka ypoOBHsS AOCTHraer 6—7 M) 3TH
PacCTOSIHHS YBeAHUYHBAIOTCA. B CYTAHHHCTBHIX OTJIOXKEHHSX KOJeGaHHs ypOB-
Hsl TPYHTOBHX BOj pacHpOCTPaHAOTCS Ha paccrosiHue Zo 150—250 wm.

Co3zgande BOZOXDAHW/HIL BHI3BIBAET B NPHPOJE TPHJIETAIOIUX TeDpPH-
TOPHi psAA HeGJarONpHATHHIX SBJEHHHA, K KOTOPHIM B TI€PBVIO Ouepelsb cJe-
JAyeT OTHEeCTH 3aTOIJeHHe H NOATOIVIeHHE UEeHHBIX TEePPHUTOpPHH, a TaKxke
nepepaboTKy 0OeperoB BONOXDaHHJIHIL.

B teuenwe meprnrx 15 jer 3kcnayatanud KaxoBckOro BOAOXpaHHJHILA
nepepaBboTkofl ero GeperoB OuJIO 3aTpOHYTO Jo0 85Y% mauHsl GeperoBoH
audud. Tako#l Ke xapTHHBl JOCTHIJIA mepepaboTKa GeperoB Ha HEKOTOPBIX
yuactgkax Hosocubupckoro Bopoxpasuanma. Ha Ky#oOsmesckoM BOZOXpa-
HHAALLE BeJHYMHA mepepaboTKH OGepercB HECKOJAbKO MeEHbIue,

baarogapsn a6pa3uu GeperoB B BOJOXPAHHJHUIA CHOCHTCS GOsbLIOE
KOJHYECTBO Pa3MbITHIX 0OCaJK0B. Hampumep, va xune Kyvibwiesckoro Bo-
IOXpaHUJNIIA €XKEroAHO OTKJAanbiBaercs OKOao 25—30 MJad. M3 HaHOCOB.
Haunbonee HHTEHCHBHO 3aHJeHHEe NPOHCXOAHT Ha TOPHBIX BOJOXPaHHJH-
max.

Has 6onee NPaBHABHOIO NO3HAHHS NPHPOAB OTPHIATENLHBIX SsBJe-
HUHA, BO3HHKAIOIHX MO BIHSHHEM COOPYXKEHHS BOJOXPAaHHJAHL, GOJblIOE
3HaueHHe HMeeT MHOTOJeTHee H3yueHHe JHHAMHKH INPOHCXOISALIHAX HpPOUEC-
COB. DTO MO3BOAUT OOJiee leJeHANpaBJeHHO pa3pabaTblBATh H COCTABJSITH
Hayuydo OOOCHOBaHHBIE HPOTHO3bI H3MEHEHHST TPHPOZHO-3KOHOMHYECKHX
YCAOBAH, NPOHCXOASAUIHX HOJ BJHSAHHEM BOJOXDaHHJHIL, H npefycMaTpH-
BaTh HeOOXOAWMbie Mephl 60pPbOLI ¢ OTPHUATEIBHBIM BO3JEHCTBHEM Ha IpH-
POLY BO3HHKAWOIIHMX MPOIECCOB H SIBACHHH.
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BJIUAHUE MEJIUOPALUU 3EMEJIb HA H3MEHEHUE
NMPHPOAHOH OBCTAHOBKH B PAHOHAX
HPPHUTALHOHHO-MEJIHOPATHBHOIO CTPOUTEJLCTBA

B npaxTHke MenHOpaTHBHOTO CTPOHTENHCTBA B HalleH CTpaHe HaKOM-
Jen 60IbUION OMbIT, YKa3HIBAIOIMH Ha 3HAUMTEJbHBle M3MEHEHHS NPHDPOI-
HOHl OOCTAHOBKH MOA BJIHSHHEM OpOIMIAEMOTO H OCYLIAaeMOro 3eMJe[eTHs.
MoxHo fe3 npeypesHUeHMs CKazaTh, YTO MeJHOpallHsi 3eMeJb B mociaen-
HHUe roJbl CTaja OJHHM H3 MOIUHBIX DHUANOB BO3JEfiCTBUS HA TPHPOAY.

CoBpeMeHHBle peruoHalbHBle MacmITabel MeJHOPATHBHOrO OCBOEHHS,
B TIpoiecce KOTOPOro B XO3AHCTBEHHOE MCHOJb30BAaHHE BOBJIEKAIOTCA BCE
HOBHIE, PaHee He HCIOJb30BaHHHE, 3eMJH H CTpogTcsa Oo/dee Kpynube Me-
JHODATHBHBIE COHCTeMbI, NPWBOASAT K BO3HMKHOBEHHIO HOBBLIX JaHAmAadTOB.
B npeienax 3tux saHAmATOB CJe[b HPPUTAUMOHHOTO BO3XEHCTBHS HPO-
ABASKIOTCS B peJbede, B NOUBEHHOM NOKPOBE, B XapaKTepe paCTUTENbHOCTH,
B pacmpejesieHN# coJefl B IOYBO-FPYHTAaX, B peXKHMe TPYHTOBHIX BOI H
B THADOAHHAMHYECKOH CTPYKType M BOpHOM Oanance teppuropuu. Opolie-
HHE 3ACYIUJAUBHIX 3eMe/b, OCylleHHe GOJBLIHX 3a60ONOYeHHBIX TEPPHTOPHIL,
nepepacnpeeseHte NOBEPXHOCTHOTO CTOKA, CO3JaHHe HCKYCCTBEHHBIX BO-
J0OEMOB BbI3bIBAET HADVIIEHHE CHOMKHBIIErOCs NPUPOXHOIO PABHOBECHS, H3-
MEHEHHe X0ja NPHPOAHBIX IPOUECCOB H SBJGHHH W 4YacTO HPUBOAHT K HE-
TMOTNpaBUMBIM mocaeacTsHsiM. Clyuan CHHMKeHHst NPOAYKTHBHOCTH MOYB HpH
ODOIIEHHH B pe3y]braTe 3acoseHus wiaH 3abonauHBaHus Bcell MIOYBH ewie
MMEIOT MECTO ¥ B HACTOSILEe BPEMS.

ITosToMy BHosHE ecTeCTBEHHO, YTO B IOCJAEIHEE BpeMsi Bce OGO.bHIce
BHHMAaHue yZeJsieTCss He TOJLKO BONPOCAM VYera B/IMSHUS MEAHOpaiMH Ha
OTHAENbHBIe MPHPOAHble KOMIOHEHTH CPe/ibl, HO M Ha IoJyuyeHHe nmHpoOpMa-
IHH O CBOHCTBAX H 3aKOHOMEPHOCTSX JaHAWAadTOB B UEJOM, KOTOpHIE Of-
peleasitoT 3aKOHOMEPHOCTH B3aHMOJCHCTBHS MeJNHODHPYEMHIX 3eMeJdb H
MeNHOpPATHBHHX COOPYKeHUH M MmporHo3 3Toro B3aumojefictsus. Cremenb
BIAAAHUS H XapakTep BO3J1eHCTBUS MenHOpalMH HA MPUPONHYIO OOCTAHOBKY
B NepBYI0 Ouepedb OyaeT 3aBHCETb OT MOP(OJOTHH ¥ NPOUCXOMKIACHHS Tep-
pUTOpHH, ee pa3MepoOB M TPaHHUHBIX ycJoBHH, Xapakrep BO3AelicTBHs Gy-
JeT COBEpPHIEHHO PAa3JHYHBIM B 3aBWMCHMOCTH OT TOrOo, pedpas Ju 3ta J0-
JIMHAa, KOHyC BEIHOCA, NJaaTto, GeccTOyHas paBHHHA HJIH cJaramllie HX OT-
ZenbHble MopdoJorHyeckue yacTH. B 3TOR CBSI3M HapsAy ¢ XapaxkTepHCTH-
KOH mpomeccOB, pa3BUBAIOUIMXCS NOA BO3JeficTBHEM MeJHOpalnny, paccMmar-
PHBAIOTCSt BONPOCH THIH3aiiMH MHOTOKPATHO MOBTOPSIOIIHXCSH B NPOCTPaH-
CTBe CTPVKTYPLbiX oOpa3oBaHmii JaHAmAa(THHIX OPHPOANO-TEPPHTOPHANB-
HBIX KOMIJEKCOB.

KPATKAS1 XAPAKTEPHUCTHKA THAPOTEOJIOTHUYECKUX
U HH)XEHEPHO-TEOJIOTHYECKHX NPOLECCOB,
PA3BUBAIOIMIUXCHA B CBSA3W C MEJIMOPALUEA 3EMEJIb

B npouecce opomeHust u OCyHIeHusi 3eMeJb H3MEHSETCa CTP)Krypa
BOJHOrO M COJeBOro fGajaHca Kak BCefl OpOlaeMofi TeppPHTODUH, Tak H
paazeanHo GajaHca PPVHTOBBIX BOJ ¥ 30HH a3pandH. DTO BHI3BIBAET H3Me-
HEeHHs] BO BDEMeHH TAaKHUX THAPOTe0J]OTHyecKHx MOKazartenelf, KaKk ypOBEHb
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H MUHeDAaJH3anusi TPYHTOBHIX BOJ, BJAXKHOCTb H 3aCOJeHHOCTh NOPOI 30HHI
aspauny, BeJHUHHW HHQHABTDAaUHH H CyMMAapHOIO HcIapeHHd, a Takxke
THADPOMETEOPONOTHUECKNX MOKAa3aTe]eH, [O3BOJASONIHX OLCHHTh BOJAHHIA
6ajsaHCc MEJHODHPYEMOU TEPPHTOPHH H 6aJaHC T'PYHTOBHX BOJ.

Jas mpaBHABHON ONEHKH H3MEHEHHH THADOTe0JOrHyeCKHX H HHXKSHEep-
HO-TEOJIOTHYECKHX TPOLECCOB MEMHOPHPYEeMBIX TEpPPHTOPHiL He0oGXoTUMO
3HaTh, Kak CoueTalorcsl Mexay coboit B JaHHBIX XKOHKPETHBIX YCJ0-
BHSIX €CTeCTBeHHble M HCKyCcCTBEHHHC (axTophl (OPMHPOBAHHS NOI3EM-
HOTO CTOKa.

Ecnu ecrectBeHHble, T. e. ¢pu3nKo-reorpaduueckue, Pakropsl BO3AEUCT-
Busl HocAT OGoJee HJIH MeHee YCTOHUHBHI XapakTep (B HCTODHYECKHH OT-
Pe30K BpeMeHH), TO AaHTPONOTeHHHle H3IMEHeHHS Iropai3fio MeHee YCTOHuH-
BH. ITO CBSI3aHO KaK C GHICTPO YBEJIHUHBAKOIIHUMCH 0GBHEMOM HPpPUTAlHOH-
HO-X031CTBEHHBIX MEPONpHSATHH, TAK M ¢ H3MEHeHWeM MeTOAOB MeJHo-
pauum.

[IpaBHAbHOE HCTOJB30BAHHE OpOLIaeMBIX H OCYILIaeMBIX 3eMedb H HX
THNH3auydsa ¢ TOYKH 3DEHHs BJHSHUA MeJUODallMi Ha TUAPOreooruueckue
yCJAOBHS MOJpazyMeBder 3HaHHe W yMEHHe YIPABASTL BCEMH H3IMEHEHHSIMH
B MOYBO-TPYHTAX M TPYHTOBEIX BOJaX, KOTOPble NPOHCXOASAT MOJ BAHAHHEM
MeJHOpaIHH.

K HacTOoAumeMy BpeMeHW yikKe I0CTATOUHO XOPOLIO H3Y4EHO BJAHSTHHE
MENHODauHH Ha Te HJH HHBIE KOMIOHeHTH cpeabl. OCHOBHEIE NIPOIECCHI,
pa3BHBaIOLIHECH 110, BJHSAHHEM MENHODalHH, BepOsSTHBIE HX HalpaB/jeHHS
H ITOCNeACTBHSI CHCTEMAaTHIHPOBaHbl B Taba. 20.

Huxe npaercs Kparkas xapaxkTePHCTHKA TOJBKO TeX MpPOIleCcCOB, KOTO-
prie NMPHBOAAT K H3VIEHEHHI0 HHMXEHEDHO-TEOJOTHUEeCKHX W THIPOTe0NOrH-
YEeCKHX YCJAOBHI VETHODHDPYEeMBIX 3eMeJb.

Jloxkanbubie npouecchl. M H XX eHEepPpHO-TeONOTHUGCKHE mMpoOIecC-
Col M SBJEHHqa, pDas3BHBAaOIMecs MNPH MeJHODPAUHH 3€-
Menn OpoueHnrde NMOUTH BCerZa cONpoBOXkZAaeTcs Go.ee HIM MeHee 3a-
MeTHHMH H3MEHEeHHSMH B MHKDOpeabede opollaeMblx yuacTKoB. HauGomee
paclpoCTpaHEeHHBIMH SIBJASIIOTCS BCAKOTO poOja OCENaHus W NpOCalKH, CBS-
3aHHble C YIJOTHEHHeM IOUBEHHBIX YacTHi BCJIENCTBHE HX YBaXKHEHHS,
Yni1oTHeHHe NMPOHCXOIHUT B MOUBAX, KOTOPBIE XapPaKTEPHU3YIOTCHd B MCXOLHOM
COCTOSIHHY BBICOKOH MODPO3HOCTHIO, NMBIEBATHIM COCTABOM, HE3HAYHTEbHBIM
conepandeM HaOyxaowiUHXx MHHepajop [JWH, COMepyKaHHeM BOIOPAaCTBO-
PHMBIX COJEH.

[Ipocanku OO6BUHO TNPOHCXOISAT Ha TEPPHTOPHAX C HEPBOHAUAJBHO
rIyGOKHMH TPYHTOBBIMH BonaMu (8—10 M # ray6iKe) ¥ HCCYHIGHHBIMH NO-
pHCTEIMH nouBO-rpyHTaMH. IHupoxoe pazpuTHe npocaixd HOJIYuUHJAH 1O Ge-
peram BOJOXDAHWJHIL M Ha OPOIIAEMBIX JecCOBHX paBHHHax CpexHel
A3un u wora Yxpaunwsl, ['ny6mHa ocenanus mocmuraer zgech 2 M. OcobeHno
GoJsplliHe OCJI0XKHEHHS INPOHCXOAAT NDH COODPYXKEHHH ODOCHTENBLHOH CeTH
Ha npocaJouHmX rpysrax. Broas Kananos HaGnonaercsi o6pazopaHue BO-
poHox u rtpemuH. [lo pnaHpsim 3. B. 3anopoxueHdxo, npocagodusle IAedop-
maun#a B LlenrpanpHoM u BocrouHoM [IpenkaBka3we (UKCHPYIOTCH B TOPH-
30HTAX JIECCOB Ha rry6uHax 6osaee 20—25 M.

HMaMenenne Muxpopeaneda Ha OpOLIAEMBIX NOJAAX MNPOHCXOOHUT TaKxkKe
BCJE/CTBHE HAKOIJIEHHS HPPHTAIHOHHBIX OT.I0XeHHH, MJAHIDOBAHUS MO-
BEPXHOCTH H 3P03HH OPOLIAEMBIX JI0UB.

HepasHoMepHoe pacnpepeseHHe HaHOCOB Ha OpOHIAeMBIX MacCHBAX
oroco6CTByeT CO3AAHMI0 BTODHYHOTO HPPHTANHOHHOTO peapeda, Xapakre-
pU3yIOILeracs yepenoBaHHeM NDHKaHaJbHBIX MOBBILIEHHA H uyamieoGpazHBIX
noHMXKeHHd Mexzay HHMH. IlpeBHilleHue MOBEDXHOCTH KAHAJOB Haj [HOM
«yall» TocTHraeT 3—6 M. VKJOHH NMOBEPXHOCTH 3eM.JH OT KaHaja K IOHH-
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Ta6auoma 20

CHcTeMaTH3auus NpPouHeccoB, Pa3BHBAIOMHUXCA B CBA3H
¢ MeaMopalHedl 3eMelb

3ona TIpoueccr, passuBalolnecs BeposiTHpie HANDABJEHHHd W NOCACACTBHA
Bo3aeHcTBHS TIOA BJMAHHEM MeJMODALHYU P33BUBAIOIINXC] NPOULCCOB

Jlokanbubpe mpoieccs

Mosepxsocts | 1. Miamenenune mMukpopesnb-| O6Hakenne COMOHHOBBIX I'OPH3OHTOB HIH
ea IpH MpoBeJeHHH 6eCcnaodHBMX [IMHHCTHIX d KAMEHUCTHIX
1aHH DOBOK NOBepXx- nopoj, yxyilledye CTPYKTYPbi MOUYB

HOCTH

2. Ocemanua u npocagku | O6pasoBanHe BODOHOK M TPEUIHH BAOIb Ka-
HAJ0B, OCeJaHHe NOBEPXHOCTH TOPPAHUKOR

3. Mamenenne  pespedia{ O6pasoBaHHe HPPHIALHOHHOTO ,YalEYHOro*
BClie ACTBHE HAKOILTEHUS penbeda 3aHieHHe KaHalOB, yrayGleHnue
HDPHTAUHOHHBIX  OTHO- pycen KaHaios, o6pasoBaHMe Teppac
WeHHH

4, CereBas 3posud

IMousa u 3oHa | 1. Iposns opouraembix CumpiB mouB, CHHXEHME MIONOPOAHST M BO3-
a’paiuu [I0YBO-I'PYHTOB HHKHOBeHue Go/blIell NecTPOTH IOYBEHHOI'O
NOKpOBa

2. Mamenenne wmexanuue-| OriMHeHHe M0OYB, BbHIPaBHUBAHHE MexaHHue-
CKOr0 COCTaBa TOYBO- CKOT'O COCTaBa arpo-upPUraLMOHHLIX OTNO-
rpyaToB. (OO6pasoBanue JHeHHH
HeMpOHHIAeMBIX T[OpH-

30HTOB

3. HMametenue CTPYKTYpbl| YMeHblleHHe arperHPOBAHHOCTH MOYB. Y1I0T-
NIOYBO-TPYHTOB HeHue NOyB, O6pa3oBaHue TBepPAOH KODKH

4. Namenenne  cxopoctn | CHWXenHe CKOPOCTH PHABTPALHH
HALTPALHT

5. HMamenenne ruaponorun | Iloagepxupaerca paBHOMEPHOE YBRaXHeHHe
MOYBO-IPYHIOB NOYBbI, YCHIMBaeTCH BIarooOMeH, Hcmape-

HHe

6. Vismenenne  Tepmwde-| [IpM opoumeHnH yBeavuuBaeTCs  yaeabHas
CKMX CBOHCTB IIOYBO- TeMI0eMKOCTh H TeIIONPOBOXHOCTDL; IPH
IPVHTOB OCYUIEeH!H — YMEeHbIIaeTcs

7. MiaMeHeHHe CTeneHd H
TUIA 3aCOJNEHHT IOYBO-
IPYHTOB;

a) pacconmenue (Ha Xxo-| BeiHOC conelt 3a npenensl TeDPPHUTODHH, aKTH=
PONIO JIPEHHPYEeMbIX BH3auusi OGAArONPHATHBIX  6HONOrHYECKHX
TePPHTOPHAX) Npoieccon

6) saconenue (Ha cnabo | [MoararnBamHe CcOneH B BEPXHHE OPU3OHTHI
JAPEHHDOBAHHBIX  H O4BO-TPYHTOB, 0OBPa3oBaHHe COJOHYAKOB,

HeAPeHHPOBAHHBIX COJOHUOB, CHMXenue GHOJOTHYECKHX NpO-
TEPPHTOPHSAX) 1eCCOB

B) m3aMenenHe cocrasa| O6orameHne NOYB MHHEDATAMH THIPOCIIOT
MHHepanos U fo- M MOHTMODWIJIOHMTa, OPTaHHYECKHM Be-
CAOWAIOHIEero KOMU- IecTBOM. YBeluueHue eMKOCTH obOMeHa
neKca OCHOBAHMH, COjpepKaHMs B MOYBO-TPYHTAX

NOrfioOMEeHHOr0 HATPHA 3a CHYeT Kanabups H
MarHisa
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ITpodoascenue maba. 20

3ona
BO3ACHCTBHS

ITpoueccs!, pasBHBAIOULHECS
10 BJAHSHHEM MeJ/JHOopauuH

BeposiTHrie HanmpaBJAeHHd W [0CJedCTBHS
Ppa3BHBAILMXCA DPOLECCOB

3ona rpyHTo-
BBIX BOJ

3ota HaMOPHBIX
BOJX

TlosepxHOCTHBI
CTOK

3oHa TrPyHTO-
BHIX ¥ HAIMOP-
HbIX BOJ,

. U3menenue

r') H3MEeHEHHe B COCTa-
Be coneit

1) H3MeHEeHHe COAepXKa-
HHS MHTATENbHBIX
3/MEMEHTOB

e) usmenenue pH u oT-
HOCHTEJIbHO-BOCCTA-

HOBHTENbHOrO  MO-
TeHiHana
. Mamenenue pexHMa

IPYHTOBLIX BOI.
a) ypoBHs

6) MUHepalH3auHH H
XHMHYECKOro co-
crasa

. UameHenne #anopos

Judpdepenunanus coxeii mo cocrasy. Ilpu
Xopomev JpeHaxke INPOHCXOIHT HaKOmJie-
HHE B TMOYBO-TPYHTAX TPYyAHOPACTRBOPHMBIX
coneii. Ha cna6o ppeHupoOBaHHBIX TEPPHTO-
PHSX OpOLIeHHE BbLI3BIBaET MOCTeNeHHoe
HaKOMJeHHe B TIOYBO-TPYHTAX JErKopac-
TBOPHMbIX conell (BKJOuass COAY)

Kak mnpaeuno, opocuTenbnas MeJIHODAIHS
yBenHuuBaeT 3anacsl MHTaTedbHBIX 3lie-
MEHTOB B MOuBO-rpyHTe (rymyca, pocdopa,
KanMd, asora H Jp.

IMoBuimienHe pH H 1IeNOYHOCTH MOYBO-TPYH-
TOB H JHCIE€PCHOCTH TMOYBEHHHIX YACTHIL
AKTHBH3aLlHsT BOCCTAHOAHTENbHBIX Mpoiec-
COB TNpH OPOIIEHHH H OKHCAMTEJbHLIX —
NpH OCYylIeHHH

Ha cna6oapenHpoBaHHBIX TePPHUTOPHAX TpPO-
MCXOXHT MNOI'bEM YDOBHS I'DYHTOBHIX BOJ,
CKNaJnBalOTCA HPPHraillHOHHble (MCHApH-
TeAbHble) THIbI PEXHMa ypoBHA. B peayib-
TaTe OCyIIEHHS MPOHCXOJAHT CHHXEHHe
YPOBHS 10 ONTHMalbHOH CAyGHHH

ITonbeM YpOBHS TPYHTOBBHIX BOX IIpH OpolLe-
HHH BbI3bIBAET POCT MUHEpANH3aLAH I'DyH-
TOBbIX BOJ, YBENWYeHWE B COCTaBe CoOXeH
10JH cyabdaroB u Xaopnaos. MurTeHcuBHbIH
IPEHaX M TMOJUBHI MPHBOAAT K PACCONEHHIO
IPYHTOBLIX BOJ,

VBenHuenHe BepTHKANLHOrO TCDalHeHTa Ha-
MOPHBIX BOJ CONPOBOMIAETCS YBENHUYEHHEM
NUTaHAs CPYHTOBHIX BOJ, yCHIeHHEM Tpo-
116CCOB 3aCONEHHS

PervoHanbHbie MPpoOHECCH

. Mavenenue BOJHOTO
pexHMa pek
. Usmenenne ruiapoan-

HaMHYeCKOH CTPYKTYpPH
TEepPHIOPHH

BOJHO-CO-
nesoro Gananca

YueHbllieHde peyHOoro CTOKa (B OCHOBHOM
MaBOJKOBOrO), BbIpABHUBAHHE  [OJ0BOro
CTOKa
PernoHaibHOe  nepepacnpelencHue BOJLHO-
COJEeBBIX MAacC MeXIy MelHODHPYEMbiMH
H TNPHIETAIIHMH TEPPUTODHSAMH; CMmeme-
Hue 00JacTell NUTAaHUA H PA3rPy3KH

YBeauuusaioTcs albCoOMNOTHHE 3HAYCHHS HH-
(UABTPAUMH H CYMMAapHOro McCIapeHus,
4T0 B (e3XpeHaxHHX YCAOBMSX HDHBOJHT
NIpH OpOINeHHH K 3a00NaYMBAHHIO H 3aCO-
nenno. [Ipn npenawxe yBenuuuBaerTcs nom-
3eMHbll OTTOK — yMeHbHIaeTcs 3a60n0YeH-
HOCTb H 3acoJfenue MOYBO-TPYHTOB
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xkeHuwo cocrasasiior 0,002—0,005 npm o6mHX YKAOHAX TOBEDXHOCTH AJ%S
zeabT 06piuHO Menee 0,0005, a B ponnHax BTOPHUHBE YKJIOHEI TOBEPXHO-
crn cocrasasitor 0,02—0,03. HanGonee spxko BolpaxKeHHHH WppHTaLlHOH-
HBI{ yamieyHsl# pedbed opopMHPOBaAJCH B AOJHHAX H AelbTax peK AMy-
Japeu u Colpnappd. B JpeBHHX oa3sucax 3a cyer OpOLIEHHS HaKOIHAach
TOJIIA HPPHTALHOHHBIX OTJIOXKEHHHA B 2—10 M.

‘Boapuioi ymep6 opomaeMOoMy 3eMACENHIO NDHHOCHT 3PO3Us TOYB,
HabalofdaeMass B TPeATrOPHEIX W NOATOPHBIX DaloHaX, HMEIOWHX VKJIOHH
nosepxHoctu B 0,01—0,1. B Cpenneii A3uu B mojoce NpearopHeIX OpO-
[maeMbX NOYB pycida APEBHHX KaHANIOB TJAYyGOKO Bpe3aHb B Jeccsl (Ao
3—5 M). Pexu MeaHADHpPYIOT H, pacXoasich 4O HCTOYHHKA NMHTAHUS, CO3jAa-
0T TaK HazblBaeMHil HPPUralUoOHHBEIN Beep.

O6pa3opaHue CAHTHBIX MOYB SIBASIETCH OCOGOH NpPOGJEMOH OJAs1 CTel-
Horo opomenus Ilpnxacmufickoro 3aBonxkesa (Borao-Axry6unckas mnofiMa,
3aBonKckue JHMaHe, KyTyayKckasi OpOCHTeNbHast CHCTeMa).

Hexoropsle nposiBjieHHs HHXKeHepHO-Te0JOTHYeCKHX HPOLECCOB H CBfA-
3aHHBIX C 3THM H3MeHeHHeM CBOWCTB MOpOJ NPH OPOIIEHHH MOoKa3aHH Ha
nppMepe T'OJONHOR CTenH.

MameHeHHe BOAHO-PHU3IHUYECKHX H (GU3UKO-MeXaHH-
yecKHXx cBoficte nopona Ilpn opoueHnn TPOHCXOTHT H3MeHeHHE
MEeXaHUJIECKOro cOCTaBa NOYBO-TPYHTOB (B CBSI3W ¢ HAKOTMJeHWeM HppHTra-
[HOHHBIX HAHOCOB, BHYTDHNOYBEHHHIM OIJIeeHHEM, nepeMelilleHueM TpyH-
TOB IPH IIJIAaHHPOBKAX, BHeceHHeM yIo6peHmi u T. m.). Bce 3To B KOHEY-
HOM HTOTe BEI3BIBAeT VBEJHYEHHe COJepKaHUs [AHHHCTHIX (paxkuui, cro-
co6CcTByeT BBHIDABHHBAHHIO MEXaHHYECKOro COCTaBa, Pa3pyLIeHHIO NOYBEH-
HbIX arperaToB H, CJ€AOBATENbHO, H3MEHEHHI0 CKOpPOCTH uiabTpamuu, B Ha-
YaJpHHE [epHOJ OCBOGHHSI INIPOHCXOAMT OHICTpOe CHMXKEHHe CKOpOCTR
dunbTpanun BCAEACTBHE YMEHblIeHHs NOPO3HOCTH ‘MOYBH. Peaxoe (B 5—
15 pa3) yMeHblleHHe BOJONPOHMIIAEMOCTH TOPOX NPOUCXOIHT OT fIpoca-
JIOYHOTO YIJIOTHEHHS.

Cpenn opomaeMblX MAacCHBOB 2DHAHOH 30HBI HEPENKO BCTPEYAIOTCST
fOYBH CO ¢Jaal0 MPOHHI2EMBIMH, TWIOTHBIMH M TBePIBIMH TOPH30HTaMH, KO-
TOpHle YaCTO SBJASIOTCS TPHYMHOA NOBEPXHOCTHOrO TNepeyBIaXKHEeHHS NOUB
Ipy opoiueddH., K HHV OTHOCSTCH THWNCOBBIE M KapGoHaTHble, orfeeHHbe ro-
PH3OHTH], IJIOTHHIE TJIMHUCTHIE TOPH3OHTHl C BHICOKHM CONEpKaHHEM OGMEeH-
HOTO HATPHS H CUEMEHTHDOBAHHble CHJINKATOM MATHHS.

Ilo paHHBIM PpasJHYHBIX JHTEPATYPHHIX HCTOUHHKOB, HHTEHOMBHOCThL
ocanku Toppa TpH ocyuieHHH cocraeasier ot 1 go 7,5 cM/roa. Ocanka
tTopa BeI3bIBaeT B CBOIO OYepeldb pe3KHe H3IMEHEHHMS! MeXaHWUYeCKHX H BOJX-
HO-(PH3HYECKHX CBOHCTB TOp(pa 40 MUHEpPaNpHOTO JHA BCJAEACTBHE YMEHb-
HIeHHsT Pa3MepoB W H3MeHeHHs (OPMEI dI0p M HOBBILEHHS 30JbHOCTH
Topda.

ITo pamaetM B. C. Macaosa (1970), o6nemuetli Bec Topda mocie ocy-
weHusl yseamunBaercd B 2,8—2.9 pasa, koagduunedt GuAbIpauUHY B BEpX-
HUX CJ0sX Topda B TOPHIOHTAALHOM HAamnpasieHWH CcHHXKaetcd B 1,2—
3,6 paaa, B HHXHHX cnosix — B 1,5—2 pasa. Ilponcxogur Taxixe yMeHble-
Hue xo3dpdyunenta (PHABTPAUUH B BePTHKAJbHOM HaNpaBJAeHHH, CHHXKa-
eTcst BoAoorAada toppa B 1,2—1,7 pasa u x03pdpHIMEHT YPOBHENPOBOIHO-
ctH Oosee yem B 2—4 Dpasa. OcyiieHHe MHHEpaJbHbIX 3a060JOUEHHBIX [IOUB
TakKe NPHBOAHUT K YBEJHYEHHIO KO3b(pHIHeHTA (UIBTPAHH CYIVIHHKOB H
IIMH B NAXOTHBIX TOpPH30HTAX B 2,7—7 pa3, a B JOXANAXOTHHX — B 1,6—
2,7 pasa.

[Ipumeper H3MeHeH#si (HUIUKO-MEXAHHUECKHX M BOXHO-PHUIHUECKHX
CBONCTB TPyHTOB Ip# OCyUIEHHH MNPHBEJEHH HHXKe, [pHU XapaKTepHCTHKe
Benopycckoro ITonecss.
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Ocyumienne, ypelIWyHBasi a3pHPOBAaHHe (MOYB, BJeueT 3a cOOOH H3MeHe-’
HHe HX TeIJIOBOIQ pexXuMa; MOHHXKAETCHA TENJOeMKOCTh M TeNJIoNpPOBOA-
HOCTB TOYBO-TpyHTOB. Ilo 3TOfi NpHUHHe OCyLIeHHble IOYBO-TPYHTH Hporpe-
BAIOTCH JETOM CHJBbHee, a 3WMOHA OXJaXJAawTcs O60Jblue, yeM HeOCYIIeH-
HHle, B HTore ocCylleHHe yBeJHYHWBAET AMIVIATYAy CYTOYHOTO H TOJOBOTO
KoneHanus reMueparyps n0YBO-TPYHTOB.

OcymenHbie TOPGOSHHAKH B 3aCYIIJHBHE [OJAbl MODYT CAMOBO3TOPAaThCs
H nepeseBaThcst. [loxkapel H TOpGhaHble GypH OTMeuasuch B HEKOTOPHIX
paiionax Bemopyccun.

3oconeHWe y§ paccoOJeHUe OpOMIAaeMHBX 3eMeab. Ha opo-
HIaeMblX TEPPHTOPHsIX, PACMOJOXKEHHHX B 3aCYLIJIHBOM KJAHMAare, LIHDPOKO
pacmpocTpaHeHbl 3aCOJIEHHBle 3eMJH, 00pa30BaHHe KOTOPHIX SIBJSETCS pe-
3yJbTATOM XO3SUCTBEHHOH AeATeNbHOCTH desoBeKa. [lomo6HOro poja 3aco-
JeHnble 3eM.J1d OOblyHO XapakTePHBHl H INHPOKO DA3BHBAIOTCS B Hpefenax
AaHIIIAapTOB, He O0eCHeueHHBIX €CTECTBeHHLIM JpeHa)keM (HH3Kue Teppa-
CBl, HeIpDeHHPOBAHHbLIE DABHHHHI, MOMAMBI H JAEAbTH pek). B kayecrBe npH-
MepOB MOXKHO HAa3BaTh ApEBHHe AeJbTH pek AMynapbd, Cwiprapen, Kypa-
Apaxca, 3evsiu T'0107HOH cTenw, HH30Bbs 3epaBuiaHa H AD.

3acoJieHHe 3eMeJlb, BhI3bIBAae@MOe OpDOMHIEHHEeM, CONPOBOXKIAETCA PE3KHM
CHM:KEHHEM IJOJ0pOJIHs OpOllaeMblX MOYB B pe3y.ibTaTe HAKOIJIEHHS
fOABUIOr0 KOAHYeCTBA JeTKODACTBOPUMBIX U BPEAHBIX IS PacTeHHst CoJei
B NAXOTHOM ¥ KOpDHeoOHTaeMOM TOpH30HTax. BropuuHoe 3acosneHwe B OpO-
mraeMoM 3eMJAeleNHu ABJASeTCs TIJaBHBIM 00pa3oM CJeNCTBHEM HELOCTaT-
KOB HPPHUraLHOHHOTO OCBOGHHs 3eMeJb (HeJ0OlleHKa APHPOAHHIX YCJIOBHIH,
omnGKy B MPOTHO3ax, HEYMEHHe VIDPaBJAATh IeOXMMHYECKHMH TIPOLECCaMH,
He10CTAaTKH HPPHTALlHOHHON TEXHHKH H T. 1.).

OnxHako 6blI0 BB HENPABWILHO HPHINCHIBATL NMPOUECCH 3aACOAEHUS H
3a60JauyHBaHusl OPOIIaeVblX 3eMeJb TOJbKO X03AHCTBEHHO-TEXHHUECKHM
npuyHHaMm. JIBHXKeHHe H HaKOIJeHUe cOJdell B TPYHTOBHX BOJAaX, rPyHTax
W TOuBax OpOHIaeMbIX TEPPHTOPHI B 3HAUUTEILHOH CTENeHH 3aBUCHT OT
ycJaOBHuiT penpeda, JIHTOJI0THH, ADPEHHPOBAHHOCTH MeCTHOCTH, MHHEpasausa-
IlHH OPOCHTEJNbHBIX BOJ, COOTHOLIEHHS NPUXOIHBIX H PACXOAHBEIX craTel Oa-
JaHCa IPYHTOBRIX BOJ M COJEBBIX Macc.

O6aactu npeIropBbIX DaBHHH, BEPMINX uacTell KOHYCOB BBIHOCA H BHI-
COKHX BOJAOpa3Xe/bHBIX PAaBHHH, CJAOMKEHHBIX 4aCTO BBICOKONPOHHIIaeMBIMH
TPYHTaMH, HAXOASNTCS B COCTOSTHHHM TAYGOKOTO ¥ MHTEHCHBHOTO PacCOJeHHA.
Opolenne B mpenenax 3THX o6aacTell He yrpoxaeT pa3BHTHEM BTOPHYHOTO
3acoJseHdst. Beicoxast ecrecTBeHHAas JNPeHHPOBAHHOCTb TepPHTOPHH obecie-
YyBaer B YCJIOBUSX OpPOHIEHHS] NAa/bHeHIIH# BBIHOC J1eTKOPACTBOPHMBIX CO-
neil, 6BIBMIMX paHee B NOWBAX M TIpyHTax. [IpHMepawmu TaKHX OpPOCHTENb-
HeIX CcHCTeM, OfecledyeHHBIX ApeHaxkeM, KOTOPeIM B GyayiieM He yIpoxa-
er BTODHYHOe 3acOieHue, spasiiorcs: IIpuTamkentckuii, CamapxraHIcKHi
oa3ucw, npeiropHble uyactu ®epranckof, Kaumka-JJapwuuckofi, Cypxan-
JlapbHHCKO! 1OJHH.

HaoGopoT, Bce OpOCHTeNbHbIEe CHCTEMBI, MNPHYPOuUEHHHE K 0OxacTsaM,
paCHOJOXKEeHHBM B MECTHOCTSIX C HH3KOH APEHUPOBAHHOCTBIO (MeXKIOpHBIE
JIOJHUHBI, KeJbThl PeK, HH3KHe TeppacH, NPHMOPCKHe HHIMEHHOCTH C Xapax-
TEPHOH M HUX O.JH30CTbI K NOBEDXHOCTH H 3aCTOHHOCTBIO TI'PYHTOBBIX
BOJ| BEICOKOH MHHepanM3alMH Ha (oHe RapKOTO ¥ CYXOr0 KAWMara), NOX-
BEPramTCcid WHTeHCHBHOMY 3aCO.JI€HHIO H Hawe 3a00.1aunBaHuio. Ecan ecre-
CTBEHHAs1 TPEHHPOBAHHOCTb MECTHOCTH He OfecneyuBaeT OTTOK& (HILTpA-
UHMOHHBIX BOI B HOBHIX OPOCHTEIbHBIX CHCTeMAaX, TO IPYHTOBHE BOJABl JOCTH-
rapT KPHTHUECKOH rayO6MHBL. ITo HabAopaercs B TOM CJaydae, KOrga HX
6anaHC peryJHpyeTcs HOmapeHHeM.

B npesHnx opomaeMblx oa3ucaX, He obeCleueHHBIX eCTECTBEHHBIM Jpe-
HaxeM, COJEHAKOMJIEHHe NOJ BJHSHHEM eCTeCTBEeHHEIX H HCKYyCCTBEHHBIX
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NPOIECCOB MOXKeT NPHOOGpETaTh 3HAaUUTEIbHBIE pasMepnl. Ilaomane B TOM
HIH MHOH MeDe 3aCO/eHHHIX 3eMenb B pecnybaukax CpeaHedl Asmu I0CTH-
raer OKOJO 3 MJH. Ta, a MPOLeCcCc 3aCONeHUs OPOIIaeMBIX TOYB B GOJBLIMH-
CTBE 0a3HCOB ellle He MPeoNosIeH,

BeonpensarcrseHHBI @poLecc paccoJeHusi MOYBO-TPYHTOB B Tpoilecce
OPOIICHHS IIPOUCXONUT TOJNBKO Ha XODOMIO APeHUPOBAHHHIX TEPPUTOPHAX
H IPH HaJduuuy TJIyOOKOTO YDOBHs 3ajeraiusi rpyHToBnix Box. [Ipm xopo-
meM ecTeCTBEHHOM HJIM MCKYCCTBEHHOM J[ApeHa)e MJHTEJbHOE OpOIeHue
IPHBOJAHT K paccosieHuio mous. [IpuMepom addeKTUBHOCTH [gpeHaxka B pac-
COJIeHHM OpOmIaeMblx II0YB ABJseTcod Baxirckas AO/AMHE, THe B pe3ysibTaTe
DEHCTBHS KOJUIEKTOPHO-IADeHaXHOH CeTH yDOBeHb TI'DYHTOBBIX BOJ OIYycC-
Triica Ha 0,5—1,0 M ¥ yMeHpIIMJIAaCh MuHepasu3dalus I'PYHTOBBIX BOx. Ilo
Mepe yCOBEPUICHCTBOBaHUS KOJJEKTODHO-IAPEHAXKHOH ceTH BHIHOC COJel
€ opomaeMoil Teppuropuu goctur 3a 1960 r. 1,2 muaH. T., a WIOWIaAb CHJIb-
HO 3aCOJNeHHLIX 3eMenab yMeHpliujgach ¢ 50,49% B 1945 r. 1o 159% —
B 1961 r. (Kosma, 1968). B XopesMckoM oasuce B Ipollecce apeHaXka 3a-
COJIEHHBIX IIOYB JOCTHTHYTO HE TOJBKO PaccOJeHHe OpolllaeMbIX MOYB, HO U
ONpecHeHWe BepxHell uacTtH TPyHTOBeix BOA (10 1—3 r/a). O6Gmumi crox
B I'ox 3a Ipelesn 0asuca 4Yepes JApeHaXKHEEe CHCTEMB ONpeIeseH paBHBIM
17 141 thIC. T.

CepbesHble yCIeXH HaMeTHJIHCh B OCBOEHHH TaKOTO CJOXKHOTO B Me-
JUOpPAaTHBHOM OTHOLIeHWX OObekTa, KakuM sBiasercsi Kypa-Apakcuuckas
HU3MEHHOCThb, 3jeCh MpUMeHeHHe TOPH30HTaJbHOrO IIYGOKOro JIpeHaxKa
[O3BOJIMTO HAauaTh INpPeogOJNeHHe TSKeJIBX GOpPM (epBAYHOIO H BTOPHY-
HOTO 3aCOJeHust B OOCTaHOBKe HAINODHOCTH BOCXOASIHX IJyGHHHBIX pac-
COJIOB.

Hi3sMeHeHHe pexXHMa ypOBHS. AHaaus MaTepuajsOB IO PeXUMY
IPYHTOBBIX BOJ ODOLIAGMHX TEPPHTOPHHA CBUACTENBCTBYET O OOJIBIIOM Pas-
HOOOpa3uu PeXKHMOB YpPOBHA. B ycCI0BHAX OPOIIEHHS CKJazxblBaeTcs reHe-
THUeCKH O0O6O0coOseHHasg TPYNTa pPeXHMa TCPYHTOBBIX BOJ: aHTpPONOreHHas
(uppuranuoHHas), XeTajdbHO OcBellleHHas B paborax J. M. Kaua (1967),
H. A. Kenecapuna (1969), H. B. Porosckoit (1959), H. H. Xoaxu6aesa
(1966) u oxapakrepH30BaHHAas HUXKe Ha npuMepax [onomHO# cremu H
Kypa-ApaxcHHCKOIT HH3MEeHHOCTH.

Ha #"3MeHeHne YpOBEHHOTO peXkuMa IDYHTOBBIX BOX Ha OpOIIaevbiX
MaccHBax OCOGHHO HHTEHCHBHO BJUAIOT CJeAVIOIIMe HPPHTAIlHOHHO-XO-
3AfCcTBeHHEle (DAKTOpPH: (GUIbTpaUus BOAN 43 KaHaJ0B, WHOHUJIBTPAUUd
¢ OpomaeMblXx IJIOIIAazell, HCIOAb30BaHME NOA3EMHBIX BO.I JIJd OPOIICHHSA,
THAPOAMHAMUYECKOe BJMSHHE COCEJIHUX OpOIIaeMblX MaCCHBOB, OTBOI H3-
JTHIDHHX COGPOCHBIX H I'DYHTOBBIX BOJX

B GosnbmiuHCTBEe pailOHOB ropoBas Bolomopaua GPYTTO pocruraer 15—
20 Twic. M3/ra. TonxoBole e OcaIKh B 3TUX palioHax COCTABNSIOT OObLIYHO
MeHee 1000—2500 M3/ra. B stux ycnoBusx B pailoHax HHM3KOH eCTecTBeH-
HOIl APeHHDPOBAHHOCTH TPOHCXOAUT DE3KHI NOABEM YPOBHA TPYHTOBBIX BOJ
¥ H3MeHeHHe UX peKLuMa.

BopoxpaHu/nuUWla ¥ KpyNHHe KaHajae B CBSA3W C IPOsiBIeHHEM VIpy-
TOro pex#Ma UIbTPANUN UHTEHCHBHO BJMSAIOT Ha PEXHMM HaNOPHHX TODH-
30HTOB, HaXOmamuxca Ha raybune no 100—200 M. YBesHueHHe BeDTHKA/b-
HOro rpajgHeHTa HATOPHBIX BOJ CONPOBOXZAAeTCcs B pANe CIAyyaes yBedHd-
YeHUeM IHTaHUs TPYHTOBBIX BOJ 32 CYeT HATIOPHHX, YTO NPUBONHUT K INOXB-
eMy VDPOBHS ¥ H3MeHeHW[ 0 MHHepasJH3anud TPYHTOBBIX BOI.

CHCTeMbl HCKYCCTBEHHOTO NPEHa)Ka CHHKAIOT yYPOBEHb TPVHTOBBIX BOX
11 Hanop. AKTHBU3HPYS BOXOOOMEH, OHY MOTYT YMEHBIIXTh MHHEDANU3aUUI0
TPYHTOBBIX BOH Ha NOJUBHHX 3eMuax. Mcnonb3oBaHue MOR3eMHBIX BOR A1
ODOUIeHUS TAK¥Ke CHUXKAeT X yPOBEHb.
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Bausnne opomeHHs NPOABASETCH KaK B CE30HHOM, Tak M B MHOTOJIET-
HeM ILmaHe. Jlo opoueHus KomeGaHUs 3epKana TI'PYHTOBBIX BOI ONpenenas-
JINCh CE30HHBIMH H3MEHEHMAMH B peXMME€ HX IHTAaHUS U pacxojxa, BhlNa-
JEHUs OCaliKOB U HCIapeHusi, a B JAabTax W AONHHAX — PERUMOM CTOKA
pPex.

IIpn opomenyuu avmauTyfa koJeGaHUS yPOBHS YBEJIHUMBAETCS, MOSB-
JSIOTCS HOBBHIE IHKM, CBA3AHHHE C PEXUMOM OPOLICHAR H IPOMBBKAMH.
Kaxnaplfi N0oauB ¥ IPOMBLIBKA CONPOBOXKAAIOTCA MOABEMOM ViDOBHA T'DYHTO-
BBHIX BOJ. B mHpukaHanbHOU mosoce o6pasyloTcs Kyloda u IpeOHU TPYHTO-
BHX BOJ, pa3MepH KoJe6aHus KOTOPhIX NOCTHrawoT 2 M u 6ojgee, B TO
BpeMs Kak MexJAy KaHanaMu KojeDaHUA MeHee 3HauUTeabHBl. AMIIHTYIa
CE30HHBIX KOJIEGAaHUH yPOBHEH B 3aBUCUMOCTH OT HPPUTALHOHHO-XO3SHCT-
BeHHBIX $axkTopoB Aocturaer 2—3 M. CKOpPOCTb NOABEMaA TPYHTOBBIX BOX
onpefenaercs HHTEHCHBHOCTBIO OPOIIEHUsI, UCXOJHOH TNyOHHOH 3asieranus
TPYHTOBHIX BOJ M CTENEHBIO €CTECTBEHHOH IPEHHPOBAHHOCTH TepPUTOPHH.

Ha yvacrxax, obeCmeyeHHbIX eCTeCTBeHHBIM JpeHaxKeV, NOBHILEHHe
VYPOBHSI TDYHTOBBLIX BOJ HE IPOUCXOAUT HJAU NPOUCXOIUT RO TIyOHH, NDH
KOTOPHIX DOJbL TPYHTOBHIX BOA B IIpoueccax qOYBOOOpPa3oBaHus BecbMa
MaJsa.

B npemenax ApeBHUX aMTiOBHATbHBIX W IPHMOPCKHX DaBHuH, Xapak-
TePHU3YIOIWHAXCA HENOCTATOYHBIM E€CTECTBEHHLIM HIDEHAXKEeM, TPYHTOBble BO-
b, 3ajeramomue Ha raybude 5>—10 M, MoryT 3a 2—3 roja OpOIeHUs HOJX-
HATbCA [0 KPATHYECKOH IyOMHH ¥ Bbi3BaTh 3aconenue nous. OcylueHue
HampaBJeHO Ha HW3MeHeHHEe BONHOI'O peXMMa IOUYB NyTeM IOHUKEeHUS yPOB-
Hs TPYHTOBHIX BOJ X0 ONTUMaibHOH ray6aun (o6wrdno 0,5—1,0 M).

OcHoBHble OCOOEHHOCTH peXHMa IPYHTOBBIX BOX Ha OC}erHHHX 60-
JOTHBIX MacCHBax M 3a00JOYEHHBIX 3eMJAX CO3AAOTCS B pe3yJbTaTe BIHsA-
HMSA Ha HAX KoJebaHuil ypoBHA B OCYUIUTE/AbHBIX KaHaBaxXx U B MeHbIIeH
CTeNeHH — BO3AeHCTBHS KAHUMATHUECKHX QaKTOPOB.

CHHxeHYMe ypOBHsA TPYHTOBHIX BOJA B pe3yJbrare OCyIIeHUS BHI3bIBAET
HEKOTODOe YBeNNYeHHe aMIUIUTYH ero KoJieGaHuf, 07THAKO B LEJIOM Xapak-
TeD H3MEHEHHS YPOBHA MO CE30HAaM OCTAeTCsd aHaJOTHYHbLIM eCTECTBEHHOMY
PEXKHUMY TPYHTOBHIX BOL.

MaMeHeHde MAHEDAMU3AaUHU U XAMHYECKOTO cOCTaBa
TPYHTOBB X BOJ Ha OpOmaeMblx 3eM.J A X ONpeIeIseTC IPUPOA-
HBIMH W HMppHranuoHHBIMH BogaMu. OHO HapymaeT eCTECTBEHHOe THAPOXH-
MHYECKOe PaBHOBECHe B cHCTeMe BOXa — Iopoaa — coau. B srux vono-
DUAX AaKTMBHO pPas3BHBamTCA GU3WKO-XxuMHyeckue npouecch (xuddysus,
BhILLETaUMBaHUe COJIEH TBepAOH ¢asbl U3 MOPOM M BhIlaJdeHHE HX U3 pacTBO-
POB, OGMEHHEIE peaKknuu), U3MeHsAIoUe XUMUYECKHH COCTaB IMOPOBhiX pac-
TBOPOB B MOPOLAX 30HB a3pallUH H IPYHTOBBIX BOJI.

B HayajbHHI TNepuoj OpOLIeHUss OCHOBHO® 3HayeHHe NpHobperarT
TIpOLIECCH BHITECHeHUH MPHPOXHHX NOPOBHIX pPAcCTBOPOB HH(HALTPALHOH-
HbIMHA OPOCHTENbHLIMM BOJAaMH, a TakxXke DacTBODEHHe cojefl d OOMEHHhE
peaknuH, cnocoOCTBYIOUHE DOCTY MHHEpanH3auuMH TPYHTOBHIX BOL

IMocse BHMBIBAHHS OCHOBHOTO KOJHYECTBa JETKODACTBOPAMEIX coJel
W3 30HBI A3DauUXd IPOUCXOXUT CHYKEHHME MHUHEPAJU3alMH [PYHTOBBLIX BOZX
moj IeHCTBUEM KOHBEKTHBHOTO BBIHOCA COsell (QUILTPALMOHHLIM TOTOKOM
W pa36aBjieHHE UX OPOCHTeNbHLIMU BOAAMH.

HoBmift poct MHHepanH3anud TPYHTOBBIX BOA IPOMCXOAMUT MOA BJIHS-
HHEM IPOUeccOB HX HCIIAPeHHs NpH AOCTUXKEHUM TaK HAa3blBaeMOH KPHUTH-
YeCcKOH T/IVOHUHBI

TecHas B3auMOcCBsSI3p MeXKay TIJIYOWHOH M CTENEHbI0 MHHEpaau3anuu
TPYHTOBWX BOJ, & TaKiKe CTENEHbIO H THIOM 3aCOJeHHS NMOYBO-TPYHTOB 30-
HBl a’papuud OTMedaercss BCEMH MCC/AENOBATRIAVHM U HAIVIAJHO OTpaxeHa
sia mpuMepax [ousoxuoft cremn u Kypa-ApaxcHHCKOH HH3MEHHOCTH,
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IIpouecc coTeHakONJeHHs B I'PYHTOBHIX BOJXAX BOBCe He OrpaHHYHBA-
eTcsi BEPXHAMH CJI0siMH TPYHTOBBIX BOJI, a pAacHpocTpaHsercs B TIyOHHY
BOJOHOCHOTO TOpH3oHTa BIioTh Ao 20—80 M u 6osee. PacnpoctpaHeHHe
coqell B IMIYOHMHY BOZOHOCHOTO T'ODH30HTZ OOSi3aHO KOHBEKTHUBHHIM JIBHIKe-
HusAM, IHOQY3nn 1 NOTpy:KeHWIo TAMXKeNBIX COJIeBHX PACTBOPOB BHA3 IO
npoguIo.

Pocr MuHepasnzanuu CONPOBOXKIAeTCA 3aKOHOMepHBIM H3MeHeHueM
XHMUYECKOTO COCTaBa, BhIPAXKamwIIMMCH B CMeHe THApOKapOOHAaTHHIX BOA
CynbhaTHO-XJIOPHAHBIMY A JHajiee XJOPHIHBEMHU.

B 3THX yCJ0BHSIX CHMIKEHHe MHHePANA3aUH¥H TPYHTOBHX BOX MOXeT
OnITh 0GecneyeHHO TOILKQ € MOMOLIBIO ACKYCCTBEHHOrO ApeHaxa Ojaroxaps
VBEJHUSHAI0 CKOPOCTH KOHBEKTHBHOTO BHIHOCA coJsiedl (PHABTpALMOHHBIM IIO-
ToKOM. [eficTBHe IpeH HU3MeHseT MHHepa/lH3anHI0 IPYHTOBBIX BOL B CTO-
POHY BHpPaBHHBAHHA COJeBOTO NpodHAS 10 BepTHKAJM.

Pernonaabunie nponecesl. BaudHH e MeAHOpPAU UM HA BOXHBI
peXHdyM Npuderaomux reppurtopuil. I[Ipakrnka passutig uppu-
rallad BH3LIBaeT TaKWe M3MeHeHHs B OKpy:Kawuledl cpeie, HeKOTODHle IIO-
CJIeACTBHS KOTOPBIX TPYIHO elle YBepeHHO MPpOrHO3UPOBATh.

3HaunTe bHOe PAacCIIHpeHHe OpoLIaeMOll IJIOHIAJM BLI3BIBAET H3MeHe-
HYe peyHoTo CTOKa (B OCHOBHOM NAaBCJIKOBOIO) B CBA3M ¢ 3a60poM Gosib-
LIOT0 KOJHYeCTBa peyloil BoAbl Ha OpolleHHe,

B psame pafionoB CpenHell A3uy BOMHBIT peXUM peK M3MEHHUJCH HE
TOJLKO B PE3yJAbTaTe HUIBATHA M3 HAX BOAB Ha OpOUIEHHe, HO W MOX BJAUS-
HYeM BO3BpAaTHHX BOJ, NOCTymalouiux MNOCHe OpOlleHnst o6paTHO B peKH,
HO CO 3HAYUTENbHBEIM ONO37aHHeM, B 3UMHHUH mepHom.

PesysibraToM 3TOro Inpouecca siBJIsSe€TCs BHIDABHHBAHHME DEYHOTIO CIrOKA.
OpouieHne NpU BHICOKOM YPOBHe 3eMJlefeslisl CHOCOGCTByeT CHHIKEHHIO
NOBepXHOCTHOTO M yBeJHYEHHIO M0A3eMHOT0 CToKa. B menoM obuu#t peyHOM
CTOK YMEHbILIAeTCH.

DTH TNOCJeACTBHS OpPOLIeHWS Ha PeuyHoil CTOK elle He B IOJHOH Mepe
- ACCNeXOBAHKLI U 3apaHee elle He NJIAHUPYIOTCS.

OcymuTe/bHbEle MEDONPUATHA, KaK H OPOCHTeJbHbIE, BJIMAIOT Ha pey-
HOH CTOK, OJXHakKo 06ilas HanpaB/eHHOCTh M3MEHeHWH# pPewyHOro CTOKa MO-
JKeT GBITb HECKOJBKO HuHOH. B 3TOM ciyuae 6onbiioe 3HaueHue npuobpera-
eT XapaKTep OCYIIEeHHOH TePPUTOPAA M HHTEHCHBHOCTh €€ UCNOAb30BAHUA
I3Jis CeTbCKOXO3AACTBEHHMIX Ienef.

[To muenuwo M. W. JlsBouua (1963), mpu ocyuleHHH 3a60J0YEHHBIX
3eMelb ¢ MajaoOMOWHOA TOPHAHOH 3a.1eXbl0 WU TIPH €€ OTCYTCTBUM MOXKHO
0XHIZAaTb YMeHbUIEHHS NMaBOLOYHOTO CTOKA, TAK Kak OCylIeHHBie NIOYBHL 00-
JajfamT Oo/bUICH HHGHUIBTPANUOHHOR CIHOCOGHOCTBIO M, CJed0BaTe/bHO,
Goslee NMOJHO YCBAMBalOT CHeroBble BOJAH M JOXKJIeBble OCafKH. A IOCKOJIb-
Ky [HTaHWe I'DYHTOBHIX BOJ, OCOOEHHO B TeyeHHe BereTallMOHHOTO Meplo-
Ia, CyuleCTBEHHO He YBeJHYHTCS, MOXKHO OXMAATb yMedblIeHHe IMOJHOIO
PeYyHOro CTOKa B pe3ysbTaTe OCylleHHsl 3a60JOYEHHbIX 3eMesb. UTo XKe Ka-
caeTcs 00J0T, UCIApAINUX 60/bIIOE KOJINYECTBO BOAB, TO HX OCYilieHHe
B pale Coyyaes MOXKeT MPHBECTH K YBEJHYEHHIO DEYHOTO CTOKA.

[Toa BaAusHWeMm OCYyIIeHHsI peuHofi CTOK yMeHpluiaerca Ha 15—179
B IOXKHHX palloHax, octaercs TPaKTHYeCKH HeHW3MeHHbIM B Desopyccudy,
Jlurse, Heuepuoseunoii 3one PCOCP n HeckoabKo yBenHuuBaercsi B Ka-
peaun (Macsos, 1970).

[Tocae ocymenus Gojdor M CBA3AHHOTO C HHM IOHMIKEHHsi ypoBHel
TPYHTOBLIX BOJ 3a CYeT BO3pacTaHMA TPajueHTOB HAlNopa BO3paCTaer Ie-
perox euuszy (Kapeans, nexoropeie pafiount [IpnGantuku, Beaopyceny, tor
3anaxuoir Cmbupu). [To wuenmo B. C. Macaomsa (1970), B pesyabraTte
OCYIIeHHs1 3a60/10YeHHBIX MIOmAafell MOXKHO OXKHUIATb yBeJdWdeHHAS arMoc-
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(epHBIX 0CAaAKOB, KOHAEHCAUHIO BJard, IPHTOKA HaNOPHHIX BOX, a B mep-
Bble TOOH ¥ NMPHUTOKA TPYHTOBHIX BOX C NPUJACTAOMUX CYXOMOJbHHIX y4acT-
KOB, yMeHblleHAs NOBepXHOCTHOTO CTOKa ¢ 60J0T M CyXoZoaoB. B mexom
fIpUXOJQHAad 4YacTb 0ajsaHCa OCYLICHHOH TEPPATOpPHM AOJKHA BO3pAacTH.

HasveHenne THAPOAHHAMHUUYCCKON CTPYKTYPH TeppH-
TOpHUi B CBA3w ¢ u3yueHHeM THUAPOTEOJOTHH HPPHMTALMOHHHX paROHOB
Oblna YCTaHOBJIEHB $BJIEHHS MeCTHOrO NMHTAaHMs, TPaH3UTa M pacCedBaHus
rpydrosbix Box (Kpwsiros, 1959), a TakxKe MeCTHBIX BOZHO-COJIEBHX MULpa-
muit 1 BHyTpuAaHZmadTHOTO IepepacnpeneseHusi BOAHOCOJEBBIX MacC.

3Td TUpOLlecCHl MOXKHO MPOCAeAUTh Ha IOpHMepe JgaHauwadra cyd-
aspanbublx neabr Cpefueil A3uM, NS KOTOPHIX CBOACTBEHHO DPa3BUTHE
MHUHEPANH30BAHHHX TPYHTOBBIX BOJ, 3aleralom¥x Ha IJyOuHe cBhue 10—
15 M ¥ He oOKasmBawUHX APAMOrO BJWAHHA Ha HPOLECCH NOuB0OGpa3oBa-
uus. Ilox BAMsiHMEeM OpDOIIEHAs B KOHTYpe 3TOrO jgaHamadra Gopmupyercs
6yrop TpyHTOBHIX BOX. Ilockosmbky nepudepmueckas wacrte cy6aspanbHOH
JenbThl CJOXKeHa CAabONpOHHLIAeMbLIMH OTJOXKEHHSIMH, HCKYCCTBEHHOE M-
TaHue TPYHTOBBIX BOJ He CONPOBOXKIAETCS HX €CTeCTBeHHLIM OTTOKOM WM
DIPOACXOAHUT aKKyMyJsUHS TPYHTOBHIX BOJA C Da3BUTHEM peErAOHaAbHOTO U
MECTHOTO nepepaclpeneneHus BOAHO-COJeBHX Macc. B Hauanbuwil me-
pHOI OPOWICHUS He3aBUCHUMO OT nudohepeHuHanvuy BHYTPHIAHAWAPTHHIX
yCJAOBHIl IepepacnpelejeHHe BOIHO-COJIEBbIX MacC HMMeeT MeCTO B OCHOB-
HOM B DeTHOHaJbHOM ILaHe: B KOHType REJbTHl [POUCXOIAT PACCOJNEHHEe
[OYBO-TPYHTOB, & BHOBb (POPMHUPYIOWIMECS TPYHTOBHEE BOZbI HUMEIOT B 00-
eM MHHepann3anuilo 60Jee HHU3KYIO, dyeM MHHEpPaau3anus ecTeCTBeHHBIX
TDYHTOBHIX BOJ XeJbThl; B 0a3HuCe HPOHCXOAAT aKKyMYJIsALHUsS BOLHHIX Macc,
MHrpanus CoJseH, a B CVMEXHHX paloHax MYCTBIHE — AKKYMVYJSOAS BOX-
HO-COJeBHIX Macc.

OnHako pa3BHTHe OpOLUEHHA CO BpeMeHeM NpPHBOAUT K NOIbEMY I'DYH-
TOBBLIX BOJT 10 KPUTHUECKOH TJyOuHEI, BCIeACTBHE uero BO3HUKAIOT yCIOBHS
JAs BTOPHYHOrO 3aCoJeHdsi NOYBO-rpyHroB. Ha mpomecc mnepepacnpesgese-
HYUST BOJHO-COJIEBHIX MacC MeXKAy 0a3ucoM M IyCThiHeH HaKJalbiBaeTcs
MeCTHOe mepepaclpenelieHye, KOTODOe OCYIIeCTBJASETCA MeXAY OpOlLIaeMH-
MH TamHAMH, C OXHON CTOPOHBL, M HEOPOLIAEMBIMHM YuacTKaMH — C Apy-
rofi. Yacrh nameHb BHIIIaZaeT M3 XO3AHCTBEHHOrO 0060pOTa  BCJEICTBHE
gabosauUBaHua W 34COJEeHHS.

Ha ocraBumimxcsi MaccHBax Kak Mepa 060pbObl C 3acoseHNeM C031aercs
OOCTOSAHHBINT NPOMBIBHOI PeXHM OpOLIEHHs, KOTOPBIH CIOCOGCTBYET pas-
BHTHIO MECTHBIX [OTOKOB FPYHTOBBIX BOJ — BLIHOCY €OJIeH CO CTOPOHHI OPO-
[IaeMBIX MacCHBOB KO BHYTPHOA3ACHHIM HEHCIOJb30BaHHBIM ydaCTKaM, rie
MECTHHfi CTOK OanaHcupyercs HomapenueMm. IlepBonavansHO comm Ha He-
2pOolIaeMBIX yyaCTKAX HAaKamJHUBAKOTCS TOJBLKO B IIOYUBAX, 3aTeM 3acojeHHe
NIOCTENIEHHO 3aXBaThlBaeT M I'PYHTOBBIE BOAbI, COOTBETCTBEHHO yBeJHudBa-
eTcs WX THAPOCTATHUECKAH Halop, NPOTHBOIeHCPBYIOIME Pa3BATHIO MECT-
HBIX HanmoOPOB H BO3HWKAeT KOHBEKTHBHOE IlepepacHpelesieHHe COJMeH MexK-
Iy TaliHe# W HEOpOWIaeMbIMH y4YacTKaMH. B pesyibTare 3TOTO CONOHJIaKH
HACTYNA0T Ha TallIHi.

B mnocaeande TOALI YCTaHOB.JISHO HAaJHyyde CBOEOODA3HHIX I pPOLECCOB,
OPOTEKAMOWNX NPH B3auMOxelicTBHH WHQPUALTPDAUMOHHBIX BOX KaHaJuOB
¢ TPYHTOBLIME BOMAMH, 4TO IO3BOJHJO MCCACZOBATEJASM paccMaTpHBaTh
HppHUTralMOHHEbIe KaHaJbl, K&K BOJZOHAMNOPHHE CHCTEMBI, OXasblBawmye 3Ha-
yuTeTbHoe BJMSHAE #Ha TAAPOIUHAMAYECKYIO CTPVKTYypy rteppuropud. Cpe-
AM 3TUX NOpPOUECCOB OTMeYaeTCs TUAPOCTaTHyecKas Tiepexzada Hamnopos
B 30He BJIHSHHA KaHAJ10B, BepTHKaJbHOe BO3/[eHCTBHEe Hanmopa A0 peruo-
HaJbHOrO BONOYIOpa, H3MeHeHUe BEINUAHB NMHLE30METPHUECKHX YPOBHeHd H
KoudUrypauny NbE30H3OTHNC, CMeleHHe objacTeli NHTAaHAA H DA3rPYy3KU.
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IToBhimienxe HAMOPOB NOA3EMHBIX BOJX 3HAYMTETLHO YXYIUIAET METHO-
paTHBHOE COCTOSIHHE 3eMe/b, DaCHoJIOKeHHBIX HWKe N[O NIOTOKY NPYHTOBBIX
BOI.

JuHnaMuka BOAZHO-C0JeBOro 6ajaHca [NO7] BAHAHHEM
opomeHMs M ocymeHHusas OpouweHHe U HAPeHax INPeACTABAAIOT cOBOIT
CO3HaTeJbHOe BO3IEHCTBUe HA Te WJIYW HHble 3JeMEHTH BOIHOTO H COJSBOTO
f6asanca OpouiaeMoil TeppHTOpHH. ITpPOEKTHDPOBaHHe OPOCUTENbHBIX CHCTEM
JOsKHO 6a3sHpOBaThCAd Ha 3HaHHUH €CTECTBEHHOTO BOJHO-COJIEBOTO pemHMa
TeDPHTOPHH H MPOTHO32 ero H3MeHeHHs MOC/e Hauajga OPOLICHHS.

B ycn0oBuSx OpOUNICHHS HCK/IOYHTENbHO BaXXKHyH pPOAb OYRAyT HIpaTh
TakHe JONOJHUTENbHble 3J€MeHTbl NHTaHHS TPYHTOBBLIX BOJA, KakK HHPUIb-
Tpauug W3 HPPHTANHUOHHBIX KaHAaJa0B M BOAOXPDAaHUJHUIL, Ha nonuBubIX #
TPOMBIBHBIX N0JAX OOpacHBaHHe H30OBITOUHBIX BON, HPHBOJIUT K NOBHILIE-
HHUIO DacxO/a IPYHTOBbIX BOX Ha OTTOK B ADEHHL.

IlosiBenHe HOBBHIX HCTOYUHHKOB MHUTaHHA M pacxOja BAMSET Ha BeJH-
YUHY 6OKOBOI'o NPUTOKAa U OTTOKA TPYHTOBHIX BOX M BOCXOZALIETO NOTOKa
HamOpHBIX BOJA Ha MCNapeHde M TpaHchnHpauyuio. Ha caa6oapeHupOBaHHBIX
TEePPATOPUAX YBE/JHYCHHe NHTAHMA He KOMIEHCUDyeTcsT HON3EMHHIM OTTO-
KOM, 4TO TIPUBOAMT K GBLICTPOMY NOLLEMY YPOBHS TPYHTOBBbIX BOA Ha ©0-
IWHPHBIX YYacTKax OPOUIaeMbIX 3€MeJb, & TaKXke YBeJHUEHHI HCIApEeHHS
A NDOTpPecCHpPyouIeMy 3aCOJeHHIO NOYBO-TPYHTOB.

ConeBoit GanmaHc TeppHTOpPUM TECHefIMM o6pasoM CBasaH ¢ OajaaH-
COM TI'DYHTOBBLIX BOJ MECTHOCTH. BmecTe ¢ TeM B (hopMHDOBAHHH CO/EeBOTO
fanaHca MECTHOCTM OTDOMHOE 3HaueHHe MPHHAZATeRHT (PakTopy pacTBoO-
peHHMs M KOHIeHTpUPOBanusa pacTBOpoB. CyMMapHHl OTTOK codeft Gyier
00JIBIINM NPH OTHOCHTEIBHO HeOOJbIIOM OTTOKE I'DYHTOBLIX BOX, ECJAH €ro
KOHIEHTpamus AOCTaTOUHO Beauka. BecbMa BaxubiM  06CTOATeNbCTBOM
dbopMupOBaHus coseBoro Oananca ABAAETCH HCXOZHBLII 3amac JeTKoDacT-
BOPUMBIX COJefl B TPYHTOBBIX BOJaX U IOYBEHHOM TOJIIIE, KOTODbe MOTYT
yCTOHYHBO COXPaHATHCH B IIOUBCHHHIX TOPHU30HTax MJAW B TPYHTOBOH BOJe,
nojiBeprascr 3HAUUTEJbHOMY CE30HHOMY IlepepacupefesieHdr0. Ipyrum
BaKHbIM (akropom conaeBoro 6anaHca ABJAAETCH KOHIEHTPanHs Cco.nei
B OPOCHTe/NBHOI BOXe, B [1OYBeHHBIX pacTBOpPax U rpyHToOBHIX BOxax. Ilepe-
MEUIeHHe YPOBHA TPYHTOBBIX BOJA M KalWIIAPHOR Baard OyieT cONDPOBOXK-
XaThCs DPEe3KO BhIPaKEeHHBIM [epepaclupene/seHHeM JerkopacTBOPHMBIX CO-
Jeil, a Takxe BO3DaCTaHHeM HJIH yMeHbUIEHHEM CTeleHH 3aCOJeHHOCTH pas-
JHYHBIX TOPDH30HTOB I10YBBL

XapakTepucTHka BaxKHEHIIUX COCTABHBIX 3JeMEHTOB NUTAHUSA H pac-
XONa TPYHTOBBIX BOL A0 M NOCJA€ ODOUICHHS NpHBefeHa HHKe Ha NpHMepax
Tosoguoit creny u Kypa-ApakCHHCKOfi HH3MEHHOCTH.

AHanH3Upys BelHUYHHBI OCHOBHBIX 3J€MeHTOB 0ajanca OCylIaeMHBIX
semens, B. @. llleGexo npuies K BLIBOXY, YTO B YCJOBUSIX OCYLICHUS H
YaCTHYHOrO OCBOEHHs GOJOT MNOBBIMIAIOTCH a0COMIOTHBIE 3HAueHUA UHQHIBL-
TpauuH ¥ TpaHCIMpPaUWW B COCTaBe CyMMapHOTO WcNapeHUs, B HeO6O.IbuION
CTelleHy YBeJHUMBAETCS I'ONOBOIl CTOK H 3HA4uTeNbHO BO3pacTaeT Baaro-
o6MeH 60710Ta COo CMexHbIMH OaccefiHamu. B 30He aspanuu TOPGSHBIX
IOYB Ha OCBOeHHBIX 00J0TaxX C YPOBHeM I'pPyHToBHX Box A0 120—140 cm
OT TIOBepXHOCTH CO3MAI0TCSH 3HAUMTE/bHEIE aKKYMV/JIHPYIOUIHE eMKOCTH (He-
3anoaHeHnas cBoOONHAs NOPO3HOCTh), CNOCOOHBIE AKKYMYJIUPOBATL BCE
JeTHHe OCajnX{d 3aCYULIHBOrO roja, He BhI3bIBasi NOBBINIEHWS YPOBHS TI'PyH-
TOBBIX BOA. 2ITO sABJeHHe Habjojgaercs M Ha OCBoeHHbIx Gosiorax bBapa-
OUHCKOH HHU3MEHHOCTH.

[Ipu OCyureHu# M OCBOGHHH OOJIOT B YCJOBHSIX TDYHTOBO-HANOpHOTO
DATaNHs 3HayuTeJNbHO YCHJAMBAOTCA TDYHTOBHII W HamnoOpHBIfi TIPATOKH.
B yciaoBHsx MOUIHOTO GaccefiHa TPYHTOBHIX BOJ CpelHee MHOI'OJETHee 3Ha-
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YeHHe IIOA3EMHOTO MHWTaHUs Ha OCYIIeHHOM M OCBOeHHOM 0$0JOTe yBeauuu-
Jock Ha 90 cM (zanuble B. @. llle6eko mo IToaecso).

OcHoBHBle CBefeHHs 10 BORHOMYy ©asnaHCcy OCYUIeHHBIX TeppUTOpuik
IDHBeleHb HHKe Ha dpHMepe bBenopycckoro Ilosechs.

THNMU3ALUA THAPOTEOJOIMYECKHX YCJIOBHHA
OPOLUAEMBIX U OCYWAEMBIX 3EMEJIb B CBSI3H
C QUEHKOA BJIHAHUA MEMAUQPAUUU HA PEXUM

NOA3EMHbBIX BOJ

Bce ruapo-MenuopaTuBHble VEDONpHSATHS HAlpaBieHbl Ha H3MeHeHHE
UCTOPHUEOKH CJOXKUBLIETOCST  BOXHO-COJMeBOro OamaHca MejgHOpuUpyeuoH
teppuropuu. O6ulenanpmadTHbl XapakTep MeJHopanuii TpefyeT WHUpo-
KOro reorpa¢uyeckoro NOAX0Za K HM3bICKAHMAM, Ha OCHOBE KOTODHX Oyaer
TpOU3BOAUTHCS NPOEKTUPOBaHMe MeJHOpaTHUBHEIX Mepompusaruit. Ilocaen-
Hie JOJXKHH DaspabarblBaTbcl MHIMBHAYAJAbHO ISt KAaXAOTO THOA MpPH-
POAHO-TEPPUTOPUAJBHEIX KOMIJIeKCOB. OTClofla BO3HHKaeT HeOO0XOXMMOCTb
paspaborku  kjgaccuduxkanud TIPUPOAHO-TePPATOPHAJNBHBIX  KOMIJIEKCOB
TIpUMeHUTeJbHO K peIIeHHIO 3agay MeJHOPalHH.

Ilong npupoAHO-TEepPUTOPHATBHBIME KOMIIEKCaMHM * HaMp NOHUMAIOT-
cq J106ble TeHeTnueckue W (PU3MOHOMHuUeckHe 060COOMeHHble YYACTKH 3eM-
HOH NOBePXHOCTH, XapaKkTepuaylouwuecs CBoeoOpa3sHBIM COYeTaHWeM IIpH-
poxuwix ycsaoBufl. [loHATHe  «IpHPORHO-TepPATOPUANBHBIE KOMIJeKkc» He
SIBASETCH TAKCOHOMHUYeCKHM, TaK Kak MOXKeT OHITh NPHJIOXKEH KakK K He-
OOMBILUM M NPOCTHIM 110 CBOeMY CTPOEHHIO YyuaCTKaM, TaK H K ydyacTkau
KPVIHHM H CJI0XHO ToCTpoeHHEIM. IToaTOMy HeoO6XxoauMo BBezeHMe ompe-
IeJeHHOr0 TaKCOHOMHYECKOI'0 pasfeneHdAs IPHUPOIHO-TEPPUTOPHATBHHIX
KOMILIeKCOB.

HaymeHblinMyu TaxKCOHOMHUECKAMH eTHHULAMH  ABJAOTCS (anuu u
ypodulia, npeacTaBaAsioliie Pe3yAbTAT COBPEMEHHOrS Te0nOrHYecKOro Mpo-
necca. Ha MecTHOCTM OHH BOCHPHHHMAIOTCA KaK IJIOILAJAHM, 3aHATHe ORHOMN
MukpodopMofi Hau Me3odopMoii penbedra ¥ OIHMM DPACTUTENbHHM C000-
IeCTBOM WM UX uepenoBaHueM. Ilpu ux m3yuenuu OOJBLIOHK HHTepeC Hpel-
CTaBjisieT 3HaHHe B TPaHHUHBIX YCJOBAAX TeMIEpaTyphl, KOHHeHTPauuu Xxu-
MHUeCKM AKTHBHBIX 3J/eMeHTOB, CBOficTBa CyGCTpara Kak MAaTepHHCKOM,
TaK ¥ MOYB0OOpasywolell Nopodu. KpoMe TOro, HeMaJjoe 3HaueHHe HMelOT
(GakToOphl yBJIAXKHEHUs NOUBEHHOTO NPOQUIs, HCTOUHUKA M NYTH NMPOHUKHO-
BeHusl B (IOYBEHHBIH NPOGHIb MHHepaJbHOrO ¥ OPTaHMUYECKOIO BellecTsa,
pacmpejeseHue W NepepaclipellesieHdle BO ‘BpeMeHH BJjard, cojeff u T. I

bojsee BHCOKMMH TAKCOHOMHUECKHMH EXMHHLAMHM INIPHDPOJXHO-TEppHUTO-
pHaJbHBEIX KOMIUIEKCOB SBJSIOTCH JaHamadTel ¥ MOp¢oreHeTHYecKye THIbI
peaveda. Jlanamadr npeicraBiaser Co60H COBOKYIHOCTb IeHeTHYeCKH CO-
npskeHHHX Pangui ¥ YpouMil, CGOPMHDOBABUIMXCH Ha TeHeTHYeCKH exu-
HOM, OXHOBO3DACTHOH OCHOBe, U BOCIpDUHHMAeTCs Ha MeCTHOCTH Kak J0-
BOJIbHO oOmupHas (U3HOHOMHUeCKH ONXHOOOpasHas TEPPUTOPHH, Xapakre-
pusyloliasicd uepeJoBaHHeM HECKOJbKHX NOBTOpSOmHXCs GOpM Mesopelb-
eda CO CB3aHHBIMK C HHMH DSNAMH PacTHTE/bHBIX co06miecTs. B ypouu-
max JanmmadTa NpeACTaBaseT HHTepeC Ce30HHOe W HCTOPHYECKH CJIOXKHB-
lleeCst paclpenejieHHe BOAHO-COJeBBIX Macc. Ilpu 3TOM mOCIelHee 3aBU-
CUT OT XapakTepa B3aMMOCBA3A II0Z3eMHBIX BOI KOMIIEKCA C TOJ3EMHBIMU
BOAAMY COMpeNebHBEX JaHMUIadToB M TOJMIUH [I0poA, HOIACTANAIOWEH Ju-
TOTeHHYI0 OCHOBY KOMIIJIeKCa.

* Humxe B Ieisix COKPaUleHHs NPHPOIHO-TEPPUTOPHAJbHbIE KOMILIEKChl HAa3BIBAIOTCA
HHOTAA NPAPOIHBLIMH KOMIJIEKCAMH WY NPOCTO KOMIJIEKCAMH.
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Mopdoredernyecke THOB peabeda OPeACTaBAANT COGOH pe3yJbTar
reoIOTHYeCKOT0 DAasBHTHS (B OCHOBHOM B HEOIeH-4eTBEPTHYHOe BpEMS)
JanpmadToB B rpaHUNax TeHeTHYeCKH enMHON, Ho Pa3HOBO3PacTHOH B OT-
JeJbHBIX 4acTsix TeppUTopHil. OHYU BKMOYAIOT B cebsf NOpPOABI 30HH HHTEH-
CHBHOTO BOJA0OOMeHa. I'MAporeosormuecKde yCJOBHS MOD(GOreHeTHUECKOTO
KOMMJIeKCa ONpenedslOTCs COBOKYNHOCTBIO (PakTopoB ¢H3HKO-reorpaguye-
CKOW WIH KJUMATHYECKOH 30HAJMBHOCTH M HCTODHYECKH CAOKHBIIMMCH pac-
IpelesieHHEM W MHOTOJIETHHM iIlepepaclpeleseHneM BORHO-COJEBHIX Mace
B IpaHHIax 30HH HHTEHCHBHOI'O BOJL00OMeHa.

Hau6osee KpynHBIMH H Haubonee XPeBHUMH UPHPOJHBIMH TeppPUTOPHU-
aJbHBIMH KOMIJIEKCAMH SBJASIOTCA MOPQOCTPYKTYypHHE I TeOCTPYKTYpHBIE,
BKJIIOYAIOI[He TNOPOAbI BCEH TOJIIM OCAJOYHOTO 4YeXxJa, B KOTODOH Xapak-
TEp W NIyTH TNepepacnpegeSeHHs BOIHO-COJIeBbIX MacC OHpelelsOTCS IUHA-
MHKOH Ie0TeKTOHHYECKHX IIPOllecCOB M BO MHOTOM YyHacCJeJOBaHBHI.

Fuaporeciorudeckoe paftoHUpPOBaHHe B CBA3H C OUeHKOR BJIHMAHHUS Me-
JUopallMii Ha BOAHBIN 0OajiaHC JOJIKHO OCHOBBIBATbCA Ha TAKCOHOMHH IIpH-
PORHO-TeDPHTOPHAJbHBIX KOMILIEKCOB ¥ aHaJHW3a MX B3aUMOCBsiell, B yBs3-
Ke C KOTODHIMH CTaHOBHTCS OUeBHAHHIM XapaKTep U CTelleHb BO3AeHCTBUSA
MEeJMOPATUBHHIX COODYXEHHH Ha INPUPOXHBle KOMILTEKCHl pPasHOTO TakCo-
HOMMYECKOTO DaHra.

Tlpu 310M caexyer yuecTs caefyoliee:

a) MenHOpaTHBHBle MepDOI'DHATHS BO3AefACTBYIOT Ha NpUPOAHBIE KOM-
NJeKChl KaK eJUHOe leioe, OfHAKO OTReJbHble YAaCTH MeEJUODATHBHON CH-
cTeMBl OKa3bIBAIOT BJMSIHHe Ha pasHble CTODOHB HPHPOAHOTO KOMILIeKca,
B3aHMOJeHCTBYs C OHpeHe/SeHHBIMH KOMIOHEHTAMH 3TOT0 KOMIJIEKCa;

0) MeJHOpaTHBHBie COODYXKEHHS BO3NeHCTBYIOT Ha OKDYXKaloNyio
IpHPOAY KaK HelOCPEICTBEHHO, TaK H 4Yepe3 NPHPOAHble KOMIJeKCH, 06pa-
3yIOILHecsd JOJ BAHSHHEM MeJHOp allni;

B) XapakKTep B3aUMOMNENCTBHY MEXKAY INPUPONHBIMH KOMIUTEKCaMH H
MeJUOPATHBHBIMI CHCTEMaMHM 3aBHCHT Kak OT Habopa NPUPOAHBIX KOMI-
JeKCOB (M Oupefenslomux ux Habopa TPHPOMHLIX KOMIOHEHTOB), TaK HOT
THIIa MEeJTHOPAaTUBHBIX COOPYIKeHHH;

I') yeM CJI0XKHee MEJIHODPATHBHAs CHCTeMa, TeM 0OoJee CHJIbHOE BJHSHHE
W Ha 6Gosblmee YUCIO NPUPOAHBIX KOMIJIEKCOB OHa OKa3hbIBaerT,

B camoM o6meM caydae mepej THIPOreOJOrHYeCKHMH HCCAeIOBaHUs-
MM B CBeTe NMPOGJEMBl «YeJOBeK H NPHPOJAa» CTABUTCH 3ajdaya MH3yyeHHsS
XHHAaMMKH DeruoHaJbHOrO BOXHO-coJeBOro OajaHca, HO He Boo6lue, a Ha
yPOBHe TPHPOMHOTO TEPPHTOPHAJBHOIO KOMIUIEKCa OIpelelIeHHOTrO TaKCO-
HoMuyeckoro panra. CoBepuieHHO O4YeBHIHO, YTO AJS peIIeHHs 3TOH 3a-
Zaul HeoOXOZWMMO INpPeJCTaBHTh B Pa3BHTUM NBa Tponecca, BO-NepPBHIX,
()OpMHPOBaHHe CTPYKTYPH HCTODHYECKH CJOMKHBUIErOCs BOIHO-COJeBOro
fanaHca B I'paHHNAX KOMIJeKCa 3amaHHOTO PAHra M, BO-BTODHIX BCIO COBO-
KYIHOCTh TeX HABJeHHHI MeJUODATHBHOTO XxapaxTepa, KOTOpHle IpHBesH
K mepepaclpeflefleHHI0 BOAHO-COMeBbIA MacC BHYTPH I'paH{L — JaHHOTO
KOMILIeKCa.

Tlepepacnipedenende BOJHO-COJNEBHIX MacC NMOA BJAHSAHHeM MenHopa-
Uufl pacnpocTpaHsercs Kak Ha TPHPONHBeE KOMIJIEKCHI HH3KOTO paura,
Tak W Ha XOMILieKCH O60/ee BBICOKOr0 paHra. ORHako 3TO BO3REHCTBHE
CKa3biBaeTcs 00Jiee 3aMeTHO Ha KOMIUIeKCaX HH3KOTO paHTa, MMErLHX
CPaBHHTeJIbHO HeGOJBIIYIO IJIOILanb M HaXOAAIIHUXCH BOJH3H MeJHOpaTUB-
Huix cucteM. OHO yvMeHbLIaeTCs 110 Mepe yBeJdUYyeHHS DACCTOSHHA OT COO-
pyXeHusi 00 HepudepHyeCKHX Yacrell NPpHPORHOroc KoMmJjekca 60Jiee BoICO-
KOI'0 paHra.

Takum o6pazov, ¢OpMHPOBAHUe BOJAHO-CONEBOH Macchl 3aZaHHOTO
TIPUPOIHOrO KOMILIEKca B IIpOLleCCe CTPOUTENbCTBA H PabOThl MeJHODPATHB-
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HEIX CHCTEM BCerja MOXKHO TIPEACTaBHTh cebe Kak pesy/hTar nepepacipe-
JeJleHHs] BOJALI M COJeH, C OMHOH CTOPOHHI, B HEKOTOPhIX (OJee O6IUX reo-
JOTHYECKHX TpaHHnax (perdoHaJgJbHOe NepepacnpefejedHue BOJHO-COJEBBIX
Macc) M ¢ Apyrofi CTOPOHHI—B IpaHHLAX NAHHOTO KOMIIEKCa MEeXIy NOo.-
YHHEHHBIMH €My NPHPOIHBLIMH KOMuJeKcaMH 6osiee HM3KOrO TaKCOHOMHUe-
CKOro paHra (MecTHOe TepepaclpejeeHHe BOXHO-COJIEBLIX Macc).

H3sjoxeHHble TpeACTaBJIeHHS ONPeJeNsoT CJAeXYIOUMH NOJX0X K THX-
pOreoJIOrUYeCKOMy PaHOHMPOBAHHIO NPH pEIlleHHH 3aJa4H BJUSHUS MeJHO-
PaTHBHBIX COOPYXKeHHil Ha BOXHBIH GanaHc.

1. IlpexXpge Bcero HyXHO yCTaHOBUTb MPOCTPAHCTBEHHO-TEPPUTOPHAJB-
Hble I'DAHUIK COOTBETCTBYIOIIMX NPUPGIHLIX TePPHTOPHUAJBHHIX KOMILTEK-
COB.

2. HMsyuurp CcuCTeMy cBs3efi MeXdy TPHPOXHO-TEPpPUTOPUAIbHHIMHU
KOMIIJIEKCAMHM Da3HOTO TaKCOHOMHueckoro pasra. as sroro neoGxomumo
MONYYUTh ¥ AOMKHBIM o6pazom 06paboraTh (pakTHUECKUH MarTepHan, xa-
pPaKTepHU3YIOLHA CTPYKTYPY KOMILVIEKCOB U OMpelJensiONIMX HX NDPUPOIHBIX
KOMIIOHEHTOB, a TaKXe peruoHajpHOe TNepepaclpeneseHde BOIHO-COJEBhIX
MacC Mexay KOMIJEKCaMu.

3. Ilposectu aHanu3 3PQeKTHBHOCTH HEHCTBYIOMHUX MEJHOPaTHBHHIX
cHCTEM.

4. 3axMouyuTesbHBIM 3TAllOM SBJAETCH THOM3auus NPHUPORHBIX KOMII-
JeKCOB N0 XapaKTepy BO3IeHCTBUA MEJMODATHBHLIX CHCTEM Ha CTPYKTYpPy
BOJAHO-COJeBOrO GanaHca.

Hanuupe CBSI3W MeXay XapaktepoM pa6oThl MeJHOPaTHBHEIX COOpY-
AKeHUA W NpUPOAHO# OOGCTAHOBKOH XOpODIO H3BecTHO. IIpemmoxken pan
KnaccupuKanuii, OCHOBAHHBLIX Ha NPEACTaBJEHHH O HAAUYMM TPHYUHHO-
CHEJCTBEHHEIX CBA3EH MeXNYy NDHPOIHHIMH TEPPUTOPUANLHLIMU KOMILIEK-
caMH M CBOHCTBEHHOH MM CTDPYKTYpPO#l BOJHO-cOJeBOro 6GasnaHca (xaaccudu-
kanuu B. B. Bono6yesa, A. T. Mopo3sosa, B. ®. ®enoposa, JI. B. [lynusa-
Bapkosckoro, M. M. Kpuitosa, B. A. Kosanl, H. B. Poroscko#i, 1. M. Kaua
u ap.).

Aty knaccwpuKauuu Ccogepxar OIpefeseHHYIO OueHKY HalpaBJieHHO-
CTH TI'MApPOTeONOTHYEeCKHX NPOLEeCCOB NMOA BJHAHHeM Meauopaudi. B ocHOBy
THIH3auuy TPUPOINHBIX TEPPUTOPHAJILHBIX KOMMJEKCOB € TOYKH 3peHHUsd
OlleHKH H3MeHeHHR THUAPOreOJOrMYeCKHX NPOLECCOB B HMX IpaHUANAX IIOXL
3BIMAHHEM MeJHOpanuilt JMOJIKHO ObiTh IIOJOXKEHO COOTHOIIeHWe TNPHTOKa U
OTTOKa I'DYHTOBBIX BOX, ONpelessIomUX XapakTep BogHoro GanaHca. [loa-
pOOGHBIA aHanua Jaer GOJbIIMe BO3MOMKHOCTH [Ji IPOTHO3a BAUAHUA IJIH-
TeJIbHOT'O OpOIIeHHs Ha TPYHTOBble BOALI M Murpauuio coneit. B. A. Kosnoi
ObLIH BbIfeJieHR CJefVIONIHe OCHOBHHIE THNLI TeDPUTOPHIH MO COOTHOIIEHHIO
NMPUTOKA M OTTOKa I'PYHTOBHIX BOX (C y4eTOM KJaaccH¢pHKANHOHHBIX [10Ka3a-
TeJell, npemnoxenubx H. B. Porosckoit, 1. M. Kauewm).

I. Teppuropuu, obecreueHHBle ecTeCTBEHHbIM JpeHaxkeM. ITpuTok rpyH-
TOBBIX BOJ, GasaHCHPyeTCA OTTOKOM.

Ciola MOXHO OTHECTH IPylmy JAaHImAadTOB, BK/IIOYAIOIIHX INIpeirop-
Hhle M BHICOKHe BOMOPa3fejbHule PaBHHHBI, DacuJeHeHHhe OBPaKHOR H
peuHoR ceThbio (IIPeArOpHble MeJIOBHaNbHble, NPOJIOBHANbHEIE H alIOBH-
anbHble PaBHUHbI BIOJb IOpHBIX coopyxkenu#t Kaskasa, CpexHelt Asuu, Ax-
Tasi, YpaJsa, ApeBHHe aJIIOBUANbHEIE DABHUHBLI JIEAHHKOBOrO U IOCJEJIEN-
HUKOBOTO BpeMeHH, MOABEDPIIUIMECsS 3TeHpPOreHHYecKHM NOTHATHAM H pac-
4JleHeHHI0, BO3BbIIGHHKIE pacysieHeHHble PaBHHHBI W IAATO).

B ryMUmHOW 30He 3TH 3eMJH He HYXHAIOTCA B MeJHOPaTHBHBIX MepO-
IpuATHAX. B apupHO#l 30He OpOIeHHe YCHJIMBaeT TNPOLECCH eCTeCTBEHHOTO
paccosieHHs ¥ YBeJuuMBaerT NOA3eMHbIi OTTOK. OAHakKO OHO COHPOBOXKIA-
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eTCsd TOBblllleHHEM YDPOBHSA I'DYHTOBBIX BOJ C pasBATHEM MeCTHOr'O zabona-
YUBaHUA U 3aCOJIeHUsT B Pa3aUYHOro pola TMOHHXKeHUAX, Ha Teppacax pex,
B HHUIKHHX 4aCTAX KOHyCOB BblHOCA H T. A.

II. Teppuropuu ¢ HEZOCTAaTOUHHLIM eCTeCTBeHHHIM [ApeHaxem. [IpHTOX
TPYHTOBHIX BoI 6asjaHCHpyeTci OTTOKOM W HomapeHueM. K HuM oTHOCATCH
OOBIYHO ApeBHHE aKKyMyJSTHBHble aJJIOBHAJbHblE, 03eDHO-aJJII0BHAJbHBIE,
¢pioBUabHBlE, 3aHAPOBBEIE W JECCOBble DaBHUHBI, NMPHMODCKHMe HHU3MeHHO-
crd (Ipukacnuiickas, Memepckas u KyJdyHAMHCcKas HHM3MeHHOcTH, Dapa-
6uHCKas paBHuHa, [osopHas crens, Byxapckuil oasuc, IlentpanbHas @Pep-
rada, IOxunaag YkpauHa u 1Ip.), c1aGo pacujieHeHHBle BOAOpa3fenbl IeHy-
TauMOHHBIX paBHUH ¥ Iaro (Bacioranckoe, Ilpuo6ckoe, Typraiickoe
H J1p.), Teppace pek. B u3OHTOUHO-yBJa:KHeHHOH 30He 3TH 3eMJu HyXiIa-
I0TCS B Das3JM4YHOrO POXa MeJMOpalMsAX, HANPaBJIEHHHX Ha H3MEeHeHUE He-
6naronpusitioro BOgHOro pexuma, OcyuleHde 3HAYHMTEJIbHO yBe/HYHBAET
BJaroo6MeH 60J0Ta CO CMeXXHbIMU GaccefHaMu.

B apupHOii 30He opoLleHUe OOJBIIMX TeDPHTOPHH MOXKeT BH3BATb
NOABEM TPYHTOBBIX BOJ, BCJEICTBHe UYero INPOIEccH HayaJbHOTO paccose-
HAS MOTyT CMeHHTbCA IpOneccaMu 3acOJeHHs, OCOGeHHO AKTUBHO INpOsB-
JAI0IIHecs B 30He WPPHUTrAaLMOHHBIX KAHAJOB U B 0eCTOUYHHIX IJIOCKAX MO-
HuxKeHUsix penpeda. CujbHOe COMeHAKONJeHHE NPOUCXOIUT W MO .Iepude-

puYyeCKMM 4acTagM 0a3dCa, Kylda CoJieBble MAacChl OTXKHUMAKTCA q)IUIpra[LH-
OHHBIMU BOAAMU.

ITII. Teppuropuu, He ofecHedeHHble eCTeCTBeHHBIM npeHaxeM. [Iputox
I'DYHTOBBIX BOJ Pe3Ko Mpeo6jajgaer Haj OTTOKOM, HJU IOCJHeTHUHA OTCYT-
cTByeT (GajaHCHUpyeTcs HclIapeHHeM M TpaHcnupanuef). K nHuM oTHOCATCS
6eCCTOYHble O3epHBle U 03epHO-aJIIOBHAJbHBlE PABHHHB, AEJbTHL M YaCTHYU-
HO HU3KdHe Teppachl H TONMB peK, a TaKKe NPHO3EPHBIE H NMPUMOPCKUE
zenbThl (HaHoBokasi ApeBHeo3epHas paBHuHA, Cypryrckoe u [lpunarckoe
[Tonecbe, KonynauHckas HU3MEHHOCTb, HUXKHHEe TeppacH v mMoiMH pek JloHa,
Vpana, Boaru, Ky6anu, nepndepnueckne wacra byxapckoro, Kamkaiaps-
HHCKoro, Mypra6ekoro, TemxkeHcKoro u Apyrux oasucoB Cpexseir Asun,
OpUMOPCKHe IedbThl DPek Tepeka, Ky6Gaun, Boaru, ¥Ypana, AMyxapsn,
Kypsl 1 np.).

B IyMunHO# 30He 3TH TePpPUTOPHM XaPakTePH3YIOTCst NIPOrpecCHpylo-
HIMM 3a0osayMBaHdeM ¥ MOINHOH 3ajexbio Topda. OcyuleHue 6OJOT BBI-
3pIBaeT CHJIBHYIO OCafxy TOpda u MOXKeT HeOJarolprsTHO OTDa3ATbeAa Ha
oflleM BORHOM OaJsadCe NpDUJEralomux TEePPHTOPHH H DeYHOM CTOKe.

O6siacty NOXOOHOTO THNA B apUAHON 30He OTIAAYAIOTCH eCTeCTBEHHOM
BBICOKO# 3aCO/IeHHOCTHI0 INOYBO-TPYHTOB W TIDYHTOBBIX Box. OpoumeHne

B 0e3fpeHaxKHBIX YCJAOBHAX NDHUBOAAT K JaJbHellleMy 3acO/eHHI0 HeHC-
NOJIb3yeMBIX 3eMedlb,

B mesoM TeppHTOPHMH TAKOTO TWIA COIeDPXKaT HeNDUTONHBE WA Majo-
NPUrOfHEle IJS OCBOEHHS 3eMJH, TpeGymoumde OCYIecTBJeHAS CJAOXKHBIX
MepONpUATAA, HANPABJAEHHBIX Ha CHHXKeHHE yPOBHS PPYHTOBBIX BOJ M pac-
cOJleHHe MOoYBO-IPYHTOB U I'PYHTOBBIX BOX.

NMPUMEPBI PErTMOHAJIbHONA OLEHKH W3MEHEHHUS
FMAPOTEOJIOTHUECKHX W HMH)XEHEPHO-TEOJIOTMHYECKHX
YCJIOBUHA NOJA BJIWAHHEM MEJHOPALHWH

Toaoauas crens

T'onoaHasi crens, NMpeAcTaBJsdOmWas B NPOULIOM OOLIHPHYIO IYCTHHHYIO
paBHUHY Ha JeBoM Gepery CHpIapbu M B ee CPelHeM TeyeHHH, B HACTOS-
Hmiee BpeMsi OTHOCHTCH K YHCJAY [MepCeneKTHBHHEIX XJONKOCEelomWUX pafoHOB
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Coserckoro Como3sa. MppHragHoOHHOe CTPOUTEJNBCTBO HavaJdoch 3/[ech JULIb
3 xoHme XIX B. K 1917 r. opomaemas miomanb xpocturaa 34500 ra
(ra6a. 21).

Ta6anna 21

PaspuTHe opomeHna B [oaoaHo#t cTtenn

Bozosa- OP;::;M- Jlpenax- Bonosa- O;;‘t:x;ae- Jipenax-
Ton 6op, MACUIALD, HHH CTOK, Toxn 6op, NIOWANb, HHH CTOK,
M3cex ra M3jcek i Mijcek ra M3jcek
|
1914 15,9 12 600 — 1939 43,5 94 526 —
1917 37,0 34 500 — 1940 474 114 548 —
1925 27,3 65 000 — 1941 58,8 137 719 —
1932 31,0 70723 — 1942 57,6 145 643 —
1935 30,1 77 463 — 1956 79,1 206 000 1.3
1936 30,1 78815 — 1960 93,6 228 300 17,7
1937 34,4 80 851 — 1966 146,8 289 550 38,4
1938 36,8 85 956 — 1968 151,5 342 240 50,9

[ocae Beauxoii Oxrsibpbckoii pesosionuu no xekpery B. M. Jlenuna
06 opocuTenbHbIX paGorax B TypkecraHCKOM Kpae crajo OypHO pasBH-
BATbCA MPPUraHOHHOE CTPOUTENBCTBO B oionnoit crenm.

K 1968 r. o6mas njowaas OpollaeMbIXx 3eMeJb cocTaBusa 342240 ra.
Ona BKJIIOYaeT UIMPOKO Pa3BETBJEHHYIO CHCTEMY ODOCHTENbHBIX KaHAJOB H
KOJJIeKTOPHO-APEHAXHOH CeTH.

B nocaexnue roasl HaMeueHO NOTOJHHTENbHO OPOCHTH OKoJo 400 ThiC.
ra HeJUHHBIX 3eMellb B J0KHON H 3anafHON yacTax CTelH.

BceaencTeue 3acyulJMBOCTH KaAHMMara M KpaliHe 3aTPyAHeHHOro o6Ilero
[OA3eMHOr0 CTOK4a MOYTH BCe opolnaeMmule 3eMJad [0J0ZHOA cTenu B
TOH WJH WHOR CTEmeHH NOJBEpXKeHB BTOPUYHOMY 3acoseHulo. Xapakrep
[OJ3EMHOTO CTOKa OIpefeJseTcsi OCOGEeHHOCTBIO ee  TeoJlorHuecKoro
CTPOEHHS.

lonosnas cremp pasMemiaeTcss B PaBHUHHONW yacTH OOWIMPHOIN MeX-
ropHoi BHaguMHH Ha JeBoM Gepery Celprapeu. DTa BUHAAMHA, TOJAyYWBHIAS
naspanve IlpuramkeHTcKO-I"OJMOZHOCTENCKOH, orpaHuyeda Ha lore Typxke-
CTAHCKHMM, Ha loro-zanage — HypaTtuuckuM, a Ha ceBepo, CeBepo-BoC-
TOKe H BOoCTOKe — UarkanabckuM u Kypamuuckum xpebramu. Ha cesepo-
3amajfle BNajHHa OTKpPHITA B CTOPOHY TecyaHol mnycrelHH KpI3bLIKyMOB
{pnc. 59).

B rumporeosornyeckOoM OTHOIICHHM HawGoJblllee 3HAUCHHE UMEIOTUeT-
BePTHUYHBEIe NPOJIOBHAJbHEE M aJJlloBHAaJbHBle OTJA0KEHHS, MOIIHOCTb KO-
Topuix focruraer 400 M.

B roxuofi mnonosuHe [0J0xHON cTend npeoOaanaioT NPOJIOBHANbHbIE
OTJAOXKeHHs, CB3aHHBIE B CBOEM INPOHCXOXKAeHHH ¢ TypKecTaHCKHM Xpeb-
toM. MIx cocraB 3akoHOMepHO ((amuanbHO) H3MeHSeTCH OT KpaeBBIX Mpem-
TOPHHX vyacTell, COCTOMIINX TIPEMMYILIECTBEHHO M3 TpyO0OoOOGIOMOuUHOTO Ma-
TepHaja KOHYCOB BBIHOCOB M [eJNIOBHAJBHBIX IIMeA(OB K CpelHHM HacTAM
BIIaAHHBI, CJIOKEHHOH CJOUCTHIM KOMIIEKCOM MeC4aHo-TVIMHHCTHX MOpPOI.
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B ceBepo-BOCTOUHOK 4YaCTH CTeNHW YETBEPTHUHBIE OTJIOKEHHH o6paso-
BAaHHl 32 CYET AaKKyMYJSTHBHOH NeATEIbHOCTH B panHEUETBEPTHYHOE BPEMS
TIOBEPXHOCTHOrO CTOKA CO CTOpPoHbI Yarkano-KypaMuHCKHX rop u mpexie
Bcero pex Yupunka u Anrpena I[lTosgnee 3Ty necuaHnle H I'paBeauCTo-Tec-
daHele OTJIOMEHHT OKa34JHUCh HorpeGeHrnIME nox asnmosHem Criprapbh,
CMeulaBuIeca K ceBEPO-BOCTOKY.

B 10KHO#l ¥ 0ro-3amajgHON 4YacTH CTend OGMIUH MOJA3eMHBIEl CTOK HA-
TpaBJeH K ceBepy €O CTOPOHbl Typkecranckux u HypaTHHCKMX rop, no-
Jy4yas MHTaHYe 3a CYET NMOBEPXHOCT-
HbiX BOX M OTHACTH 3a cyeT aTMocdep-
HBIX OCaAXOB B NpeAropHoi sone IToxu-
3€MHbIE IOTOKH, J0KaJau3ysch BIOJb
MHOTOYHCJ/IEHHBbIX NyTeH APeBHEro Io-
BEPXHOCTHOI'0 CTOKa (C OOLUUM pacxo-
1oM okosio 8 m3/cex® B cpemHem 3a
roi), nocrynator B ['oJoaHYIO CTels.

[Iperepnenas noANOp BCJEACTBHE
tdauvanpHOll cMeHBl Tpy6006/a0MOY-
HbIX BOJOHOCHBIX NOPOX MeJK006Jo-
MOYHBIMH, IPYHTOBbIE BOALI NOACTYNA-
10T K 3¢MHOH NOBEpPXHOCTH ¥ YaCTHYHO
BLIK/IHHUBAIOTCA. B GosbIIOM KoJvMde-
CTBe OHH HCMAPAIOTCH H B CBA3HU C 3THM
cuabHO ocoonsiores. JfaJsee x cesepy
B Npejefax LeJHHHBIX 3€Mesb TPYHTO-

bR A : ; Bbie BOAbI IOIPYXKAIOTCA HA 3HAYH-
+ STy . TesnbHYIO {10 20 M) ryGHHY.

+ NARNEES A % % -
TYPKECTAKCKAR Ypesrrs 11, 3toT 06U1MH, OUeHb caabbiil MOX

3eMHBIA CTOK C IOra CONIPOBOXKIAeTCs

e (e (s B3 NOCTeNEeHHbIM YBeJqHUEHHEM MHHEpa-

Pac. 59. Cxema INpnramkesrcko-Tosoano- JiH3auuH  NOA3EMHLIX BOI, 0COGeHHO

CTENCKOA BHAAKKBL. BepXHUX TOPH30HTOB BOJAOoHACHIIER-

Otaoxenus I — naneoaofickue, 2 — Mezozol 5 % .
cKHe 3 — rpeTHUHble, 4 — RETBEPTHYHbIE, HO? TOJILIH (pI{C. 60) : B,paHOHe K.,a
A~A, B—F, B—B — JMHHH Pa3peson pofi - Capno6a - JIxkerbicah - Apuacai-

CKOT'O NMOHHKEHHs 3TOT CTOK COEMMHSA-
eTcsl ¢ TNoJA3eMHBIM NOTOKOM npaBobGepexbst CrlpAapbH, HanpaBJeHHOTO K
[oro-3anafy.

OcofeHHO MomMBIA NOA3eMHBIl CTOK Ha mnpasoGepexnpe Chpaapbu
¢ obmuM pacxogoM oxosno 20—25 wm3/cek mpuypodueH K JpeBHEMy H
COBpeMEHHOMY Tpy600GIOMOYHOMY aJUTIOBHIO PEUHbIX AojuH Unpuuka H An-
rpeHa MOMmHOCTHIO 70 400 M. DToT MOTOK MMPHHOK OKOJIO 60 KM 1o PpoHTy,
4acTHYHO JApeHUpyercsa pyciom CrIpAapbi, YaCTHYHO XKe, MHHY# ero Ha 3Ha-
YUTENbHBIX IIyGHHAX, IOCTYNAeT B Npefesl ['ojonHoM cTenu H, BCTpeyas Mo-
TOK ¢ 10ra, H3MeHsieT HalpaBJieHHe HA CeBepO-3aNaxHoe.

B oTsiHune OT TMOTOKA, ABHXKYyLIEroCs C 10Ta CO CTOPOHH MNpeArophi
TypkecTaHckoro xpe6ra, MOTOK C CeBepa, NOMHMO ero HECPaBHEHHO GOMb-
WIHX CKOPOCTeH, B NeCyaHOo-TajeuHHAKOBOM a/ioBu Uupuuxa u AHppeHa
xapakTepusyerca cnaGol MuHepanu3auueli BOJAEL, BMOJHe NPHUTONHON AJs
pas/MuHbIX GBITOBBIX H XO3AHCTBEHHBIX LeJeH.

BeneicTBHe NMECTpOfi MepPeMexaeMOCTH CJI0eB  PasjHYHON BOXONPOHH-
HAeMOCTH B YeTBEPTHUHBIX NOPOJaX BOJOHOCHOH TOJMIM IOYTH HAa BCeH
Teppuropuu [OMOXHON CTENH XapaKTepHO JOKaJbHOE, HHOrAa 3HAUUTENb-

* ITo noicueraM PasHBIX aBTOPOB, Pacxof Onpefenes B paamepe ot 6 mo 11 M3/ceK.
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HOe IpOosBJeHHe HamNopa

I‘.)Iy‘éOKI/IX BOXOHOCHBIX T'OPH30HTOB H ydacCTHe

B Gajance IPyHTOBBIX BOX BOCXOAUIMX TOKOB CHH3Y. PernoHalnHO Bbizep-
)KaHHble HAMOpPHHIe BOJOHOCHBle I'OPH3OHTH (N0 Bcell mromanu IosogHol
CTENH) B YeTBEPTUUHBLIX OTJOKEHHSAX OTCYTCTBYIOT.

B ecrecrBenHBIX yCnOBHAX
(opMHPOBAaHHA TPYHTOBHIX BOJ
Ha teppuTopud I'oJ0HOH CTemH
MOXKHO BBIAEJUTH OCHOBHBIE BHI-
COTHbIE 30HBI TPYHTOBBIX BOJ —
BBICOKYIO H HU3KYIO.

Bricokaa — 10:KHast 30Ha TA-
roTeer X npejaropbam TypxecraH-
CKOro xpe6ra, NpefCTaBJCHHBIM
CJlerka BOJIHMCTOH  pPaBHUHOM,
C0KEHHOH TpPyGo06NOMOUHBIMY
OTJOXKEHHAMU BpPEMEHHHIX IIOTO-
KoB. Ilonyuas nuranume 3a cuer
UHQHIBTPAUUH NOBEPXHOCTHEHIX
BOJA ¥ B MeHbIUe#d CTemneHdd ar-
MOC(epHbIX 0CaNKOB, TIOBCEMeECT-
HO TIpeCHble TPYHTOBBIE BO-
JAbl THAIPOKapGOHATHO-HATPHEBO-
ro coCTaBa HAaXOAATCA Ha 3Ha-
YHUTEJLHOH ITy6uHe, YMEHbIIA-
mefcs B CeBepHOM HalpaBJeHHH
(0T HeCKONBLKHX MECATKOB MeT-
poB g0 5—6 M) BCJIeACTBHe
yXyAlLIeHHsl BOLONPOHHIAEMOCTH
CNONCTHIX TIPOJIIOBHAJLHEIX OT-
noxeHui. Murencusubiii (oGec-
NeYeHHEBIH) N0/J3eMHBIH CTOK B
3To# 30He U ero riiy0HHA HCKJIO-
YaloT BJAUAHHE IPYHTOBLIX BOJ HA
noupoo6pasoBaHue H HA MeNAHO-
PATHBHOC COCTOsIHHE 3eMenp J0
H TOCJe OpOUIeHHs.

Hu3axasa GoJee ceBepHas 30-
Ha XxapakrepusyeTca CJalniM
NOA3eMHBIM CTOKOM H ero ua-
CTHYHBRIM BBRIKJTMHHBaHHEM B 3a-
nagHoi dacru. ITocTeneHHo oco-
JOHAACh, TOA3eMHble BOABI B
npoluecce CToKa MOCTyNaioT B 30-
HY KpahHe 3aTpPyIHEHHOI'0 CTO-
ka. Haxonscs BGiu3n AHeBHOMH
MOBEPXHOCTH, BOABI HHTEHCHBHO
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Pac. 60. CxeMbl THADOTrEOJOrHYECKHX pa3pe3os [oJdoA-

1 — cyraunxy;

Ho#ft cTenm.
2 — necyauo-rpapHRHO-raJeqUHKOBLIE OT-

JOXKeHHS; 3 — [NHHbI; 4 — XPOBJAH DPeTHOHAJbHOIO BOAO-
ynopa. Boapact 49eTBePTHYUHBIX OTJNOXKEeHHA (HHAEKCH Ha

paspesax)

Q) — COXcKuLC; Qs — 1aUIKeHTCKHe:

03 — To-
JIofHOCTEefIcKHe H Q4 — ChIDIapbHHCKHE

HCapsaoTes, npuoGpeTas BHICOKYIO MHHepasnu3anuio. Benencrsue Gonbmoro
pacxoja Ha ucnapeHue FPyHTOBBIE BOJbI MOCTENEHHO IOrpPyXKalwTCs Ha 3Ha-
YHTENBHYIO TyOHHY B TOJABKO B JoJuH00Gpa3HoM Kapoi-/Ixkerbicaickom m1o-
HHXXCHHH MeCTaMH NOCTYNAIOT K 3eMuof NOBEepPXHOCTH, BhI3bIBAsl Pa3BUTHE CO-

JoHYakoB. I'pyHTOBble BOABI B NpelesaX COBpeMEHHOH NOJHHEI

Culpnapsu

3ajeralor Herday6oko. OHH 4aCTHMHO pas3rpyxkaioTcsa B PyCJo.
K nayany opourenuss I'osoflHo#i cTenu Ha OGosipmei ee 4acTH TPYHTO-
Bble BOAB 3ajieranu Ha rayGue or 8—10 mo 20—25 m. B ux Ganance u

peXuMe OCHOBHYIO PO HInpaj cnafblii MOA3EMHBIH

CTOX, B TOM 4HCJE
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JIOKaJIbHO HANOPHBIX BOJ, YaCTHYHO PA3TPYXKAIOLIMXCHA B TOJNUIY T'PYHTOBBHIX
Bon. McknioueHne cOCTaBJIANM yYaCTKH C HeINyGOKUMH TPYHTOBHIMH BOja-
MH B I0XHOH vacTu [osiofHO# cTemu, B mpenesax o3epHoift Teppacu Creip-
B2pbH H B JIOKaIbHHX TOHHXKEHHAX. B 3THX MecTax 3aMeTHy10 posbn Hrpa-
iy atMocgepHbele OCaaKH, a2 B PacXojHOH crarpe Ganauca GOMbHIOe 3HAYe-
HYe HMeJlo HCnapedHe. B ¢BA3M C 3THM 37eCh IPOHCXOIHNO AJHUTENbHOE
HaKOMJeHHe coJjel, O0ycJOBHBIIEe BHICOKYI0O MHHEPATH3ALHI0 TPYHTOBHIX
BOJL 4 Pa3BUTHE COJOHYAKOBHX BOI.

C nagaJgoMm opoiueHus 3emens [ogon-
HO¥ C1enY HapylleHHe eCTeCTBEHHO CJIOXKHB-
HIAXCA THAPOTEOJIOTHYECKHX YCJIOBHE MpO-
MCXOJHJIO HEPAaBHOMEPHO B 3aBHCHMOCTH OT
HOJOKEHHS OpOIaeMbIX yYaCTKOB, HO IVIaB;
HpimM 06pa3oM OT HauyaBHIUX [eHCTBOBATH
HPPHTALMOHHBIX KaHaloB (puc. 61).

Ilo mepe pocra opomraeMeix 3eMenb #
Bono3abopa yaenbHOe 3Hadedue GUABTPA-
IIMOHHBIX NOTepb K3 HPPHTALHOHHBIX KaHa-
J0B yBenaHuusaoch. B 1925 r. npu Bogo3zato-
pe, paBHoM 27,3 m3/cex, UIBTPALHOHHEIE
norepu cocraBasid 8,46 wm3/cek, a B
1968 r. npu BogoszabGope — 151,52 m*/cexk —
41,22 m3/cex.
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Puc. 61. Cxema dopmHposanns HHGHAB-
TPAUKOHALIX HPPHTATHOHMBIX BOA NOA

Kanaljom.

@ — HayallbHasi CcTajaus CBOGOJHOrC Ipo
cayyBaMHsA (M KaNWAJAAPHOro BNHTBIBA-
HHUsT); 6 — CcTamMA KanuaaspHoro cGpoca;
6 — HavallbHasi CTAmHA CIUIOUIHOTO TOTO-
Ka B YcJOBHAX HEyCTaHOBHBHIEIOcs JBH-
Keuyst; & — CTaAiA CIUIOIHOTo MOTOKa
B YCAOBKAX, GAH3KHX K YCTAHObHBUIEMYCS
IBMXKEHUIO® | — KanuidsipHasi Boma; 2 —
nAUHsipPHAas M cso6ojHad Boja; 3 —
(BOGONHAA HHPUIbTPARHOHHAaA Boaa, 4—

Hemanyio posns B mHTaHHH TPYHTOBBIX
BOJ OpOILIaeMbIX oW aAelt HTPpaeT HHPHIb-
Tpauus IIOJUBHBIX BOJA, KOTOpas COCTaBJIsA-
et okoso 30% ot BogOmOZaYM Ha opoule-
uue. [Ipu u36bITOYHOM NOJNHMBE OHA ABJAAET-
CcA ONHHM H3 onpegeasom#Xx (HakTopos
VXyAIIeHHs] MeJTHOpATHBHOTO COCTOSIHHA 3e-

Meab. DPHABTPALHOHHBIe IOTEPH HAYT Ha
nono.JHeHye 3aMacoB T'PYHTOBHIX BOA, TEM
caMblM COBMECTHO C THAPOXHHAMHMYeCKOH Nepepadedl HanopoB MOBHIMIAA HX
\ POBEHb U YXYyAIlIas MeJHOPATHBHOE COCTOAHHE OPOLIAEMEBIX 3eMeJb.

[pu rayGuHe szaneraHuss TPYHTOBHIX BOj OKojgo 3 M H GoJee 3Hayu-
TeJpbHAsA 4YacTh BOAnI HAeT Ha NOMOJHeHHe 3a7acoB BJaru 30HH a’paiHH.

UHpuasTpanvosioe TUHTAHHE DPYHTOBBIX BOA  INOJHUBHEIMH BOJaMH
C POCTOM OpOIIaeMHX IJlomame#t H BOojgo3abopa pe3ko BO3pOCJAO OT
5,6 m3/cex B 1925 r. mo 36,86 M3/cex B 1968 r. u Bmecre ¢ (UILTPALUOH-
HHIMH TIOTePSIMH M3 OPOCHTENLHBIX KAaHAN0B CTAHOBHTCH MOMIHBEIM HCTOYHH-
KOM [UTaHHA TPYHTOBHEIX BOA.

B nocnepgsHe roakl HCCNENOBATE/NAMH YCTAHOBJIEHO BJHsIHHE XPYIHBIX
HPPUTAUHOHHEIX KAHAJOB HAa PeXXHM HAMOPHHIX MOA3EMHHIX BOI, JOKaJbpHO
06pasylouyxcs B BePXHHX TOPU30HTAX BOAOHACHIIEHHOH TOJIIH, YTO I1103-
sBosausno H. H. XoxxkubaeBy paccmaTpHBaTh TakHe y4acTKH B KayecTBe HC-
KYCCTBEHHBIX BOJXOHANOPHHIX CHCTEM.

ViKe B NlepBuie TOjbl OCBOEHHS UEMHHHBIX 3eMelb YPOBHH IJIVOOKUX
TPYHTOBHIX BOJ NPeTepPrneBalOT 3HAYUTE/bHEIA MOAbEM H He TOJIBLKO Ha OpO-
ImaeMOM MacCHBe, HO M Ha npu/eraomux 3emaax (mo 4—4,5 kM, pHc. 62,
63). O6 3ToM, B 4aCTHOCTH, CBHAETENbCTBYIOT HAaHHble HaGMioAeHHH 32 Dpe-
JKHMOM TPYHTOBBIX BOjJ Ha OTBITHO-ODOCHTENbHON cTaHuud cBX. [laxra-
apaJn, oprasusosasHdoit B 1925 r.

Ilpn atoM XapakTepHO OBICTPOe pacmnpoCcTpaHeHHe BJHAHHA TOCTOSHHO-
J1eHCTBYIONIero KaHajla Ha TDYHTOBele BOJbi IIOf BJIHUsAHHEM Nepejpadyd THA-
POCTATHYECKOTO AaBJAeHHA. DTHM OOCTOATENLCTBOM OGBACHAETCA MAaccoBOe

IpyHTOBasi BOAa
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3acoJieHde I1I0UB B NEPBHIe T'OAbI «KOYEBOI'O» 3EM/ISMOJIL30BAHHS HE TOJIBKO
OpOImMAaeMHX yYaCTKOB, HO M IIPUJIEralOIHX K HWM LEJHHHEIX 3eMeJs.

C pacmHpeHueM OpOIIaeMOi TEPPUTOPHY TNPOTPECCHBHO YBEJHYHBA-
JHUCh TJIOHIAJAH ¢ HerJyOGOKHM 3ajeraHueM PPYyHTOBHIX Boj (Taba. 22).

C moABeMOM YPOBHS TDYHTOBBIX BOM, YBEJHUMJIACH BEJHUYHHA NMHTAHHS
HX 3a cyeT amMmocdepHBIX ocankoB. Tak, Hampumep, ec/qd BeJHYHHA HUH-
dunpTpaurd aTMoopePHBHIX OCAZKOB HO yPOBHS TPYHTOBBHIX Box B lonon-
HOH cTemu O opouleHHg coctaBnasia scero 0,39 m3/cex, To ¢ mpoBegeHueM
€ro B pe3yJsbTaTe yBeJuue-
HUst miomaledl ¢ Heraybo-
KHM 3aJieraHdeM TPYHTO-

BhIX BOJ €€ 3HaueHHe T1o- &0 . /‘N n
Beicuaiocs nmo 4,83 m%/cex  F 50 £ Rﬁﬁaq\ 8
(1968 r.). B o xe BpeMa § L | / 4 g
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Puc. 62. Bansnne opommeHHs Ha rpym- Pic. 63. Baxanc rpyHToBHIX BOX OpOIIAEMOro MAcCCHBA

1939—1940 rr.
!/ — OpocayHBaHue Q[ONHBHLIX H HPOMBIBHBIX BOA; 2 — HY-
duabTPanKM H3 KauanoB; J— ucnapenHe, 4 — H3MeHeHHe
3alacoB TPYHTOBBIX BOJA

TOBbIE BOAB COCEAHMX HEJHHHHIX 3e-
meab (csx. Naxraapaa)

Jlo opoulennst ucnapedue TPYHTOBBIX BOA B ['0JIOAHOH CTenu MPOHUCXO-
IUJI0 IVIaBHEIM OGPa30M Ha MOHMKEHHBIX YYaCDKax, a TakXe Ha TepHbe-
puiiHOi 4aCTH KOHYCOB BBIHOCOB CeBepHEIX CKJIOHOB TypKecTaHCKOro Xxpeb-
T2, TJe TPYHTOBHle BONH  3ajlerajid HeriyGoko OT NOBEPXHOCTH 3€MJIH.
YlenpHoe 3HaueHre HCHApeHHs cocTasnasano 6,04 m3/cek. C uauana opolle-

TaGaunuwa 22

Pacnpepneaenne nnomanefi no ray6HHAM 3ajeraHHs TPyHTOBbBIX
BOI (B Thic. Ta)

Toan
Tay6una saneranus
YPOBHSI TPYHTOBHIX
BOl, M 1925 1935 1940 1944 1956 1960 1966 1968
Ho 1,0 2,2 1,2 2,0 15 23,8 3L,8} 298] 34,7
Or 1 n0 2 ,4L1) 1621 5297 8511 202,01t 148,91 280,112499
Or 210 3 97,01 210,7 | 141,7( 163,7 | 128,4| 337,0| 227,3 | 280,1
3 750,9] 663,1 | 694,61 640,9| 537,0( 365,51 354,0| 326,5
Utoro. . . 891,2| 895,2| 891,2| 891,2 | 891,2| 891,2| 891,2|891,2
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HHMs TEPPUTOPHH, O BJHAHHEM XKOTOPOr0 IIPOH3OLIEN Pe3KHH NOXBbEM 3ep-
Kajna TPYHTOBBIX BOJ Ha 3HAUUTE/JBHHX IVIOmAAAX, 3HaueHHE HONApeHHS
mocTeneHHo Bo3pocio H B 1968 r. gocrurio 52,6 micex.

AHanus HMelomerocs MarepHasa NO3BOJIseT cJAexyiomuM obpasoM
0XapakTepuaoBaTb AMHAMHKy BoxHoOro OajsadHca OCHOBHOTO OpOIIAeMOro
mMaccuBa lonomuoit crenu (rabn 23).

1. ITog3eMHBIfi CTOK KakK C IOra, TaK H cO CTOPOHH npasobepexbs Ceip-
nappu B npepnenst [onogHo#l cTenH, a TakxKe CTOK B KHI3BIIKYMB B ipomec-
Ce OpOUIeHHsa CYLIECTBEHHO He H3MeHuJcHA. [HexoTopoe yBelHUeHHE ApPeHH-
pylomero Biausnusg Celprapbd Ha TPYHTOBHie BOXH JeBoro Gepera ee npu
OpPOLIEHHH HECKOJLKO BO3POC/AO B CBA3x ¢ O6mIMM NOXBEMOM 3epKaJa
IPYHTOBEIX BOJ H yBeJHueHHeM ero rpaguedTa (puc. 64). B 3oHe BnusaHus
YapraprHHCKONO BOmOXpaHHauIa, CyulecTsyiomero ¢ 1966 r., ppedupyio-
muil 3Pext pexn yTpaded. YaplapbUHCKOe MOpDe IOCTOAHHO O6ymeT yrpo-
®KaTp NOATOIJeHHeM Onuanexkaumux seMesb. s IpejaylpexRieHUs ITOTO
sIBJIEHHs1 NDeJyCMOTpeH 3arpafHTe/bHBHIN BepTHKANbHHI ApeHaxk BIOJIb
ero BocTounoro Gepera.

2. K Hacrosiiemy BpeMeHH Pe3Ko BO3POCJAO NHTaHHe TIPYHTOBHIX BOJ
3a CYeT MOBEDXHOCTHLIN OPOCHTENBHHIX BOJX H aTMOoCGEPHHEX OCafKoB, HO
BMecTe ¢ 3THM 3HAUYUTeJbHO MOBBICHJAOCL M HX HCIapeHHe.

3. TlpeBuimenne npuxoga Hajg pacxomoMmM Habnoganocs Bce TOgel, 3a
nckmouenneM 1968 r.

4. T'pyHTOBHIE BOALL TEPPUTOPHH HOBOI'O OpPOMIIEHHA B 3alagHOH 4yacTH
TosoaHoft crenn Ha GoJsbllof NJIONIAAY, B HacTodlllee BpeMdA 3aJjeraloiye
Ha 3HAYHTeJbHOH IiyOHHe, NMOABEPKeHbH NOABLEMY. DTO NPOHCXOAUT B pe-
3yJbTaTe 3aTPyAHEHHOTO MOA3€eMHOI'0 CTOKa, KOTODbIfi BbhI3bIBaeTCd CIOCO-
6aMy OpOIIeHHA ¢ HCNOML30BAHHEM MNPOTUBOQHABTPANHOHHEX 3KPaHOB
(mosoTHHIN). ITH 3KPAaHbH Ha KPYNHBIX KaHajax CaelaHbel H3 NOJUMeDHBIN
MaTepua/oB (MOMHX/JIOPBHHH/IA, NOJHITUIeHA, Opu3ona u ap.). Kpome Toro,
HCNOJNB3YIOTCS JIOTKH H3 JKejne300eTOHA ¥ CTEKJNONJNACTOB A/ MeHee KDyI-
HEIX KaHa/ioB pacrnpegesuTe/NnpHON CeTH, a Takxke TPpyObl #3 GYyTHJIOBOH pe-
3UHBL U CTEKJIOIIACTOB /A MeJKOH CeTH.

U3MeHeHHs PeXHUMa TPYHTOBBIX BOJi, Bbi3BaHHBIe OpoOIIeHHeM. Pexkuit
TPYHTOBHIX BOJ 3a AJHTENbHHIH INepHOJ DA3BHUTHA HPPUTALHOHHOTO CTPOHU-
TedbCTBa B ['00mHOK crend Ha GoJblieli ee 4acTd IpeTepres KOpeHHble
H3MeHeHHA.

Hasa Gogpiiell yacTH OPOMAEMBIX 3eMeNlp, ¢ HeIMTYOGOKHM 3ajeraHuen!
IPYHTOBEIX BOJ, NpakTHueCKy JHIIEHHHX CTOKa, XapaxTepeH uHOUIbTpa-
LHOHHO-HCIaPUTENbHBIA THI peKuMa. BrlcOKoe CcTOsHHE YPOBHA T'PYHTOBBI
Boj HabmrogaeTcst BeCHOMH, 2 B OPONIAeMOH 4aCTH ¥ B HayaJje BereTalHOHHOTO
nepuoia. Crnag ypoBHS HauHHaeTCs JeTOM IIOoj B.HsHHeM HHTeHCHBHOIO HC-
naperus. Ha yuacTkax, rme IPDyHTOBHE BOJAbl HaxXonATCs IN0JA BJIUAHHE\
THADOCTATHYECKOIO  JAaBJeHHs IMyOOKHX CyOHamopHHX BOJ, CE30HHBIY
noxbeM OOBUHO HAYMHAETCH OCEHbIO, XOTd HHPUABTPaUHOHHOE NHTAHUE
[pakTHUeCKH OTCYTCTBYET B CBA3H ¢ 3aNa3fblBaHHeM INOA3eMHOH MaBOAKO-
BOH BOJIHEL, N0 MepPe ABHXKeHHst 0T 00sacTd MUTAaHHA MIVGOKHUX BOX BIpel-
FOPHOH 4acTH K MecTy HaGMoNeH .

DTOT TUm pexHMa XapaKTepusyercss W HHTEHCHBHLIM COJeHAKOIIe-
HueM. Orcioia BeITeKaeT He0GXONMMOCTb KOPEHHHIX THADOre00rHY4eCKHY
MenHopanuii (apeHaxka).

Jo opouennsi TonomgHolt crenu HHQHUIBTPAUHOHHO-HCHAPUTEIbHbBIN THT
pexHMa HMea OTDaHuUuYeHHOe pacmpocrpaHedne. Ou Mor HalmopaThed Me-
cramu B npegenax Kapoii-Capno6a-[Ixkertricafi-Apnacaiickoro mosnuHoo6-
pasHoro nonukedusi (ObiBllero croxka Coipmapbd), B Npelenax O03epHOH U
TofvenHoll Teppac ChiDAapbH.



Ta6auna 23
BanaHc noaseMunix Boja I'osoaHo# crenu

Foast
oo —-
D 1eMenT Gananca, Micex opa-
wenus 1925 1935 1940 1944 19381939 | 1939—1940 1956 1960 1966 1968
Mpuxon
Io.iseMum#t nputox co ctoponn Typrectar-
CKOTO XPe6Ta . . . . . . v v v v v . . 55 55 5,5 5,5 5,5 55 55 5,5 55 55 5,5
INoxsevnwift npurtox co cropons faccefina
Unpaug — Auwrpes . . . . . .. .., 3,0 30 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Huduaprpanua armocdepubix ocankos . . .| 0,39 1,17 1,46 1,25 1,83 1,1 1,7 2,96 5,85 4,1 4,83
Mnduaprpanus opocuTesbHblXx BOX:
a) U3 KaH#loB . . . , , . . e = 8,46 9,33 14,7 15,87 10,94 14,97 24,52 29,16 39,51 41,22
6) c opomaeMbix miomaned. . . . . . — 5,60 6,18 9,73 10,5 7.25 9,92 16,24 19,17 35,3 36,86
Utoro . . ... .. .. ... 8,89 23,73 25,47 34,18 36,7 27,79 35,09 32,22 62,68 87,41 91,41
Pacxo.l
O110K 1OA3eMHBLIX BOX B p. Apuacait . . .| 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35
Bukiiusatinne 1nogseMiubx BOX B pycao
p. Copaappa™ . . . . . . . L. ... 2,5 25 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5
Viciiapenne ¢ 1OBePXHOCTH  I'DYHTOBBIX
BOM . v v v e e e e e e 6,04 12,6 16,05 16,33 21,98 15,2 19,5 35,6 45,2 51,7 52,6
ApeHaknbiit ctok . ... L L L L L I 1,52 1,52 1,52 1,52 1,1 1,3 9,34 14,14 30,72 40,79
Mrtoro . . . .. ... . ... 8,89 16,97 20,42 20,7 26,35 19,15 23,65 47,45 62,19 85,27 96,24
BanaHc. . . .. .. ..... 00 | 4676 | +505 | 41348 | 410,35 | +864 | 41144 | 4473 | 4049 | +214 | 4,83

* B NPUXCANBIX 1 PACXOMMX CLaTLHY Gananic noRpyaoBad uacrh . CHpPIapbi He yUHTHIBACTCK W PasiHUd €ro [IPHi IMAeTCs PaBHOKX HYJO.
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Puc. 64. Cxemmi pacupefefieHHsl TPYHTOBHIX BOj Tonomuofl creny no rayGunaM 3adetaunsd
HAa MepHOAB HX HH3KOro 3aJeranns.

Fny6Guna saneranug (B M) /—<1 M, 2—or 1102 83—or 2 10 3, 4—oT 3 00 5, 5§ —or
2,5 mo0 5, 6 — >5, 7 — rpaHHusl opolaeMbIX miomanel
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B nanbonee 10xKHOH, NpeAropHoi, 3oHe I'omoxHo# crenn ¢popMHDPyeTcs
HHQHILTPANHOHHO-CTOKOBBIEI THN pexHMa, OTJIHYAIOWMIACA OT Npemsimy-
HIero TeM, YTO B PacCxOJHOH cTaTbe GafiaHca HomapeHHe DNPYHTOBBIX BOJ
NpaKTHYECKH OTCYTCTBYET, a MOA3EMHEIHl CTOK NPHOOGDETaeT OCHOBHOE 3Ha-
ueHue He3aBucHMo 0T opomeHusi. IloaTomy Hapsigy ¢ Xopouleli IPOMB(BA-
€MOCTbIO IOYBEHHO-TPYHTOBONO INpoduaa B Ipouece HHGUALTPAUUH IIO-
BEPXHOCTHHIX BOm Y aTMOOQEpHBHIX OCafKOB [MpPECHbie TPYHTOBbie BOAMI
B CBO€M MABHXKEHHHM COMPOBONKAAIOTCA MOCTENEHHLIM 3aNa3jbiBaHHEM Cpo-
KOB MaKCUMyMa ¥ MHHMMYyMa B Xone KOJeGaHHA HX YPOBHA. BaxkHO oTMe-
THTh, YTO MOX3EMHEIH CTOK, HPHYPOYEHHHIH K TPyGOOGNOMOUHBIM OTHONKE-
HUAM TOCTOAHHBIX W BPEMEHHO NEHCTBYIOLIHX IIOTOKOB, NOJydaeT NHTAHHE
3a CYeT HH(HIALTPANUH MOBEPXHOCTHBIX BOA H B MEHblIeH Mepe 3a cdeT
atTmocthepHbIX 0CamgKoB.

B nepcnexTHBe OpOMIEHHA 3€Menb B 3TOH 4acCTH CYUIECTBEHHO He HU3-
MEHUTCSI CAOXKMBIIHIACH THAPOTEOJIOrHYECKHH Npoiecc.

Ha puc. 65 npupemeHn HaHGoJd€e XapakTepHuie Dpaduku pexuMa
TPYHTOBHIX BOH pa3nWuHeix yacref 'onoxsHoll crenu. B npemenax HOBOODO-
HIaeMBIX 3€MeJh B 3amajHOf 4acTu crend (opMHpyeTcs HHOHALTPAmHOH-
HBIYf Tun pPeXHMa TPYHTOBBIX BOM, XapaKTepH3YIOIHics ROMHHHpYOLILH
poJiblo B ux DanaHce npoueccoB HHOWIBTPALHH, BCAEACTBHE UY€r0 3€pKaso
IPYHTOBLIX BOA [OABEpPIKEHO HEH30€KHO NJMHTEIBHOMY NOABLEMY U3 Tona
B roiA. I'n1y6oxoe 3ajeranue rpyHTOBLIX BOJ NPENnATCTBYeT MX HCIapPEHHIO,
a Xpafine cagabuii CTOX He B COCTOstHMH 0alaHCHPOBATL NOCTYIJIEHHE HH-
GUILTPANMOHHBIX HPPHIAUHOHHBIX BOX. B IepBrie rojsl opomenus [oJox-
HO cTelH OH ORI IIMPOKO pacmpocTpaHeH. B macTosimee e BpeMst BCs
TepPPHTOPHA, 3aHATas CTapPOOPOIIAEMBIMH 3EM/AMH, XapaKTepHuayercs HH-
GHABTPANHOHHO-HONADUTENRHEIM THIIOM pEXMMa, KOHeYyHOH cTragvelr pas-
BHTHA HH(PHIBTPANHOHHOTO.

o opomenns mMUPOKo 0w paclupocTpanesd Ha Gonablued MION[axY CO-
BPEMEHHOTO OpPOIIEeHHsi CTOKOBBIH THI peXHMa, TaK KaK TPYHTOBBle BOJEL
BCJEILCTBHE TI1yGOKOTro 3ajieraHdsi HaXOAHJHCHL B COCTOAHHHM OYeHb CIaboro
TpaH3uTHOro croxa. Hu unbunbTpanisa, Hu wonapeHde B GajaHce TPYHTO-
BHX BOJ HpakTHYeCKH He UMel0T 3HaueHHs. B Hx pexuMe npoaBHIHCH
JHIIS MHOTOJIETHHe KOJM€GaHHa kiaumara nuraiomux obnaacred. Ce3oHHHIE
KojefaHusi YPOBHA TPYHTOBEIX BOJA BHIPAXKAJHCh OUEHbL CIUIAaXeHHOA KpH-
BOH, a Hepeaxo H IpsaMo#i nHHHeH, VIMEHHO 3TOT THN pexyMa IDYHTOBBI
BOJ nperepmes KOpeHHYIo TpancdopmanHio B Ipomecce OpOIUeHHs, Iepexo-
aun B HHGHJIBTPAUHOHHHI, a 3areM B HHQHIbTPALHOHHO-HCIIAPHTEMbHbI
Tun, B HacTOsiLlee BpeMsi OH HMEET MEeCTO Ha HeGOJbUION IIOomanH HeaHH-
HpIX 3eMenn» B 3amagHoit gactd [osopnoi#t ctend., as 3Toro THma xapax-
TePHO 3HaYWTENbHOe 3anaspaeiBaHHe (1m0 2-—3 JaeT) B IIOJOMKEHHH CE30H-
HOro ViaKCHMyMa TI0 CPaBHEHHIO C MHTalomedl MoA3eMHbIH CTOK 06/1acThio

Hna HeGonpmoro yuacrka B 10KHON dacTH [osomuofl crTenm Xapakre-
peH CMemaHHbIfl HiH MePexXONHBIH THN PeXKHMa, I'ie Hapaay C 3aTpyAHeH-
HEIM, YaCTHYHO BBHIKJIHHHUBAIOUIMMCS, [OHX3EMHBIM CTOKOM GOJIBLIVIO POJb
Wrpaer wucnapeHde ¥ HHOUAbTpapua OOYCJOBJAHBAIOIIME HEyCTOHYHBBIH
rpadux pexuma (cMm. pHc. 65).

Kpome Toro, on HaGaiofaercs B NOIDAHHYHBIX ydacmKax MEXKAY He-
JAUHHEIMH M CTapOoOpOIIaeMBiMH 3€MJsAMH, A€ BCJI€ACTBHe OosbLIOr0 rpa-
IHeHTa Chnaja sepkKana I'DYHTOBHIX BOA B CTOPOHY HENHHBI 32METHOE ydac-
THe B Ganance KpoMe HCIapeHHs MPUHHMAaeT NOA3EMHBIH CTOK

H3MmeHeHHe HHXKEHEPHO-reOJOrHYeCKHX YCJIOoBHER. B HHIKenepHO-reoso-
THYeCKOM OTHOLIEHUM HaHOonee CyuiecTBeHHbIe H3MeHEeHHA B OCBOCHHH
Tononpsoll creny BbI3BaHLI ABJAEHHAMH INPOCATKH MOUBO-TPYHTOB. JTH IPO-
Lecch, TOCTaBHUBIIHE CTPOHUTENsIM HEMAJIO XJONOT YXKe B IEPBLIE IOIL OPO-
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HmeHHs1 3eMeJib, OblIM CBOMCTBEHHbHI TPYHTAM MOYTH BCEro OCHOBHOI'O Mac-
cHBa 3eMejnp B npefenax HaHOGosee BepxHeii Tak Hasbisaemod [osgomHo-
cTenckoft Teppachl. B 3Tofi wacTH IPyHTOBble BOAbLI, Kak yXKe Gbu10 OTMe-
YeHO, MOYTH TMOBCEMECTHO HAXOMAWJIHMCH Ha 3HAUHTENbHOH rayOude. MMenso
570 OBCTOATENLCTBO G/AroNpHATCTBOBANO NpHOOPETEHHI0 T'pyHTaM, IVas-
HBIM 06pa3oM B rpolecce AHarexesa 0CaaKkoB cBOeOODPA3HOrO (H3HUECKOTro
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Puc. 65. KoaeGanns YpPOBRS TrpPYHTOBHIX soa lonogno&k cremn.

g — 3ona IOTK 10 ero crpoureascrBa, 6 — mpedaropuast gacrs (paflod 1), e — samankas wactk /0 OpO-
wennsn (pafion 1lly), 2 — sona pamsuua IOIK nmo ucredeHHH 2 jeT Nocle NycKa BOMBL; @ — doBoopo-
waemas 3anaguas uacrs (pafion 11lg)

H (DH3HUKO-XHMHYECKOr0 COCTOSIHH#, Pe3KO peardupyiomero Ha o0BOJHeHHe.
Hapsaay ¢ GoraTcTBOM JECCOBHAHHIX MOPOJ JeTKOPACTBOPHMBIMM CONAMHM,
cpemy XOTOphix mpeobaananx KapGoHaThi H cy/ibdaTel KaJbUus, TPYHTH
B 30He a3paldd HMeJH BBICOKYI NMOpHCTOCTh (0GhIYHO 50—55%), obs3aH-
HYI0 B 3HAYUTeJBHOH Mepe KPYNHBIM CTPYKTYpHBIM (MexarperaTHbiM) mo-
paM, CBOHCTBEHHHIM JECCOBHAHBIM NOPOAAM.

Ocofast posip B 06pa3omaHuy KPyNHHX nop B Ipyntax I'onogHodcTeny
npHHAfdeRana POIOMHM KHBOTHBIM H HacekOMbIM. lcrempennbie MHOTIO-
YHCAEHHBIMH XOAaMH TEPMHTOB TIPYHTbI Ha IWJIOIAAH HECKOJNbKHX AeCATKOB
KBaApaTHHX MeTpPOB HMend TMOPHCTOCTh, HPEBHIIANOUIYIO 809%. Ilpocaaka
Ha TAKHX Y4acTKax NpH OGBOXHEHHH H3Meps/iack HEeCKOJIBKHMH MeTpaMM.
Ho ¥ noMHMO JIOKaAbHO pAacCesiHHBIX YYaCTKOB TEePMHTHHKOB TDyHTHI Ha
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Bceil Teppuropuy ['onoano#l cremy ¢ rayOOKMMH TPVHTOBHIMH BOAAaMH NOJA-
BEPKEHBl B TOH WJM WHOH CremeHH upocagkam (xo 0,6—1 m). Ilostomy
CTPOUTENbCTBO OPOCHTEJNbHHIX KAHAJOB BHOOCAEACTBHM  OCYIIECTBJAANOCDH
o0blyHO B ABa npHema. [loAroTOBNEHHBIH Y4acTOK KaHajda MPOTAKEHHO-
crhio 100X200 m samauuBascg M mOcJde Npocafxkd TPYHTOB, OCyLiecTBJid-
JHCh OKOHYATeJbHO €ro MpPOeKTHHe odepTaHud. Tak mociefoBaTe.l1bHO
CTPOMAUCH MHOTHE KPYTIHBIE KaHAJbL.

[pyroii Qaxrt, CBA3aHHHI CcO CTPOHUTENBCTBOM TPaKAAHCKHN COODY-
JKeHHi, OTHOCUTCA K Pe3KOMy VXYZAIUIEHHIO KadecTBa TPYHTOB, KaK OCHOBa-
HUS1 B CBSI3M ¢ NOABEMOM PNPYHTOBBIX BOJ ToJj BAMsHHMeM opouenus. Hexo-
cTaTOYHas THAPOM30AAUUs (PyHAAMeHTa 3ZaHUH BO MHOTHX caydaax NDH-
BOAH/MA K KX pa3pylieHWio BCIeHCTBHE KOPPO3SHH CTeH, OOBIYHO BO3BeldeH-
HBHIX M3 CHIDLOBOTO KHpPMHYa, 04 BAHFHHEM KalHMJIAPHOro nepevelleHus
HErAyGOKO 3a/eralonux COJEHBIX TPYHTOBHIX BOI.

Caeayer Takke OTMETHTh UpE3BHYAHOpacnPOCTPaHeHHOE SBJEHHE Oll-
AbIBAHUA OTKOCOB OTKPLITOH KOJJNEKTOPHO-ADEHAXKHOH CETH, CONpHAXKeHHOe
A Haubogee raybokux (3—3,5 M) Boaoc6OpoB ¢ HEOOXOAHMOCTBIO TOCTO-
SHHOM HX OYMCTKM M 3arayGaeHus. [loutum HempepbiBHas paboTa 3KcKana-
TOPOB MpPHBeJa K TPOMAaZHIM OTBaJaM BAOJb KOMJIEKTOPOB W 3HAYHTEb-
HOMY COKPAlleHHIO NOJIe3HOR Mouany

Kypa-ApaKkcHHcKass HH3MEHHOCTb

Kypa-ApakcHHcKasi HH3MEHHOCTb (mJjowagb okoao 22 THC. KM?) — oc-
HOBHOH CenbCKOXO3siicTBeHHbI pafion Asepbainxkanckoin CCP.

HppuranuoHnoe CTPOHTELCTBO B fpenejaX HU3MEHHOCTH BO3HHKJIO
B Hauade XX B. korga Ha Myrasu GblA0 HOCTPOEHO HECKOJAbKO KPYTHBIX
KaHajaoB, a B [IDUKypPUHCKON 30He cTaaM HCHNOAL30BAThCA AJA OpOILEHUS
Boab p. Kypu. B nocrienyiomue ropsl NpH NOMOILH HEHHXKEHEPHHIX U 1O-
JYNHXXEHEDHEIX CHCTeM JAJAs OPOIIEHHs HOMOJb30BajJach BOAA OCTANbHBIX
pex HuaMeHHocTH. OZHAKO A0 BBelJeHHd B cTpoil MuHreuaypckoro BoJ0XO-
3HCTBEHHOro KOMIJIeKca MJAOIaAM OpOljaeMBIX 3eMelb DOCJAH MeTJeHHO,
H3MeHeHHe TUAPOTeOOTHYECKHUX YCJAOBHH HabM0LaA0Ch IJIaBHBIM 00pasoM
JAHIIb Ha TeppHTOpPUM MyTaHCKOA CTenH.

B HacTosilllee BpeMfl OCHOBOH HpPHIalHOHHOTO OCBOeHHs 3eme.ab Ky-
pa-ApakcHHCKON HHU3MEHHOCTH siBAseTcs MHUHreuaypcKHH BOjpOXO03salicTBeH-
ublii KOoMiiiexc. OCHOBHBIM O0BEKToM 3TOrO KOMILTeKca siBasercs MuHre-
yaypckoe BOAXPaHHUJAHIle eMKOCTbI0O OKosno 17 mapa. Mm%, obecmeunsaio-
Ilee MHOTOJETHee peryjHpoBaHue croka p. Kyphl.

Coraacno npuHAToil cxeme, B Kypa-ApakCUHCKOH HM3MEHHOCTH HaMe-
gyaeTcsl opocuth 1280 ThIC. ra 3eMeAb, ajs Yero NpelycMaTpPuBa/IOCh CTPOH-
TeAbCTBO KDPYNHOH WIHPOKO pAa3BeTBJEHHOH HDDWTrallMOHHOH CeTH, MHUTalo-
miefics BOgol MuHreyaypckoro BOAOXPaHW/AMINA® U3 BepxHero Oneda —
Bepxue-Ilupeadcokuit # Bepxne-KapaGaxokuil kawanbl, U3 HHXKHeTo Obe-
¢a — I'naBubiii IlupBanckuii m Huxune-KapaGaxckuit xamaawel. [lpu pea-
Au3andu Munreyaypckoil cxeMbl HCIOJb30BaHUA BOAHBIX pecypcos P. Kypwi
B HacTosillee BpeMs NPOH3OIIJIH OTKJOHEHHH, BO MHOIOM OCI0XKHHBUIHE
MeJHOPaTHBHyI0 OGCTaHOBKy Ha TepPUTOpDHM HH3MeHHocTH CyiecTBylo-
mui 3abop BoAnl K3 BepxHero Obeda Munresaypckoro BOAOXPaHHIMINA
celyac  yxe B JBa pasa mpeBuliaeT NpPeIyCMOTPEHHBIT  CXeMOH
(770 man. mM3) v cocrasasger 1500 man. M° B rog

CpepxHOpMaTUBHEIE BoA03a06op ocylecTBASeTCs TOAbKO MOTOMY, 4TO
TIpEIYCMOTPeHHEe B HHKHeM Obecde MarucrpajbHble KaHajabl Bce elle He
MOCTPOEHBl — uX (PYHKIUM TPAHCIOPTUPOBKU H pacnpelesenHs BOAH ie-
penoKeHbl Ha KaHaaW BepxHero Ghetpa. Bopa nopaercs Ha 6oJiee BHICOKOM

YPOBHE, BCJAELCTBHe Yero nyTH BHy’I‘pI/IXOSHﬁCTBeHHOI‘O pacipeneneins BO-
Abl YAJHUHHUJNCD.
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B ycroBusix Kypa-ApakCHHCKOH HU3MEHHOCTH, TJle Ha 60Jiee BBICOKHX
OTMETKAaX pPAa3BHUTHLI NOPOIH C XOPOWMMH (PUABTPAUHOHHBIMH CBOHCTBAMH,
YBEJMYUBAIOTCS TIOTEPH HAa (DHUAbTPAIMIO M Kak CJAELCTBHe oOpasyercs He-
npenBHAeHHoe 3a60JaynBanne 3eMelb, DACIOJOXKEHHBIX HHKE 10 pesabedy.
Ias yaydlleHHs MeJHOPaTHBHOTO COCTOSHUSL 3eMefdb B IHpeNenax HU3MeH-
HOCTH CO3JaHa pAa3BeTBJEeHHAss OPOCHTENbHO-IAPEeHAXHAs CeTh. 3a ToAbl
Coserckoli BiacTH 3jech mOcTpoeHo cBbhime 3000 KM  MarucTpajbHBIX,
MeXXO3HCTBEHHBIX M BHYTPUXO3AHCTBEHHBIX KAHAJIOB.

XapakTepUCTHKA OCHOBHBIX OPOCHTEJbHBIX CHCTEM NPpHBEAEHa B Tabu. 24.
3a Becb MEPHOJ IKCIIyaTALHH JpeHakHBIX cucreM, c 1954 mo 1965 r.
BKJIOYHTENbHO, B Kacnuiickoe Mope oTBefeno 4604 muaH. mM® coseHbix BOJ,
cozepxamux 113 mMaH, T cotdeii. OfAHAK0 B HACTOMIlee BPEMA Bce ellie OT-
MeyaeTcsi De3KOe OTCTABAHHE B CTPOHTENLCTBE  KOJLIEKTOPHO-APEHAXKHOMN
CeTH, CPENHSs TPOTSIKEHHOCTb KOTOPOH B KOHTYDE NDEHHPYEMBIX MaccuBOB
cocraBaser 10—15 M/ra NMPOTHB NMPOEKTHOH CPeIHeH NPOTHKEHHOCTH ApEH
30—35 mfra. [losToMy B BomHOM OajaHce OpOIIAEMBIX TEPPUTOPHI HPOUC-
XOJUT YBeJHYEeHHe 3anacoB NOX3EMHBIX BOJX Y NOBLIIIEHNE HX YpOBHS.

Kypa-Apakcuuckas HU3MEHHOCTb DACIOJioKEHA BIOJb HHXKHETO Teue-
uns p. Kypsl, npoTsaruBasich ¢ 3anafa Ha BocTOK Ha 250 km.

Tabauua 24
OcHoBHble opocHTebHbie cHCTeMbl Kypa-ApaKCHHCKOH HH3MeHHOCTH

' ] ]
< E = E 5 g ﬁ
S = Ay | o4
Kanan Mecrtonojo.xerne Hetounnk nutanus E B - g,g"’: E a3
o =
=%el E | E5:|38s
Cad| = |A83|c=82
Bepxue-Iliupsai- HlupBanckasn Munresaypekoe | 1959 | 123 78 | 127
cxuit cTenb BOAOXpaHHUJHLLE
Bepxue-KapaGax- K apa6axo-Muab- To xe 1958 | 172 | 113 93
CKHi CKHH MAaccHB
[ naBHbI#A Myradckas Peka Apakc— | 1958 | 31 95 1| 140
Myrancka cTenb Barparannuckoe
: BOJOXpaHHAHLIE
Jlenuucko-1llaymsa- To xe Peka Apakc 1901
HoBCKasa, Asuzbe- 1917 | 209 130 169
KOBCKas H Ip.
Opm#OHHKHI3EBCKas Muabckas To xe 1938 | 60 25 75
cHCTeMa cTens

bBynyusn o6mupHOH MeXropHOH BNAAMHOH, HU3MEHHOCTbL pasjeJisieT
vexay cofoil ropubie coopyxeHus bBoabmoro u Manoro Kaskasa, uto
rAaBHBIM 00pa3oM u ompejesseT BeCh KOMIAeKC NPUPOIHLIX YCAOBHH.

TuncoMeTpHUYecKoe MOJOKEHHE ee XapaxkTepusyercss aOCOTIOTHBIMU OT-
MeTkaMy ot 200 mo munyc 28 M, npHuem npeobsanaplias 4acTb TEPPHUTO-
puu pacnosioxena B cpeadHeMm Ha 10—15 M Hmixe ypOBHA OxeaHa.

B cTpoenun peabeda palioHa BHIEAAIOTCH JIBe HaKAOHHBIE Oporpa-
{huyeCKHe 30HH: TNPEATOpHBEIE AJJIOBHAJNbHO-NPOJIOBAANbHBIE HAKJOHHbIE
paBuunn (IIupBanckan, KapaGaxo-Muabckas, Mvranckas) u Ilpuxypus-
oKas HHU3MeHHOCTh., B IeAoM ONHchbiBaeMbIi padom NpeacTaBaser coOoH
PaBHHHY C YKJOHOM peiabeda oT npuGOPTOBLIX HacTeH K UEHTPy HH3MEH-
HOCTH H MeHee BLIDAXKEeHHBIM -— C CeBepo-3amnaja Ha Ir0-BOCTOX, B CTOPOHY
Kacnuiickoro Mops.
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Kypa-ApakcHHCKas HH3MEHHOCTb XapPaKTEPH3YeTCsi KJAAMATOM YMEepeH-
HO TeNJbIX NOJNYNYCTHIHL H CyXHX cTerniel. OCHOBHBIMA YeDTaMH ee sBIS-
I0TCA BbICOKasg CPEJHErofoBas TeMueparypa Bosmyxa (13,8—14,6°C), He-
3HAYHTENbHOE KOMHUECTBO Ocagkos (150—300 mM, B npearopHoit 30He yBe-
JHuuBamoueecs no 400 MM), 6obmof gePHIHT BAAXKHOCTH Bodxyxa (2—
25 M0), o0ycnoBIHBAIOMHA OOUNBHOE HANAPEHHe BAATH (BEJHUHHA HOma-
pAeMocTH 732—1291 MM) ¥ HesHauMTenAbHAs YBJIAXKHEHHOCTb TEPPHTODHH.

Tupporpadudeckas ceTh HH3MEHHOCTH mpeacTasieHa p. Kypolt u ee
npasobepexxnuvu  (pekn Hwuvaualt, Xauwmwuap, Teprep, Kapxapuas,
Apaxc, Boarapuati) m nesoGepexunmH (pexnm AnagaxkuraHua#i, TypHaH-
uafi, ['eoxuaft, Mupaumanuaf, Axcy, [Tupcarar) npurokamu. Bee oun ¢op-
MHDYIOTCS B TOPHHX palOHaxX, a caMa HHU3MEHHOCThL ABJIANETCA OOJACTBIO
pacxofioBaHHs MOBEPXHOCTHOTO CTokKa (rycrora peuHofi cerH 0,05—
0,1 xm/km?). O6mHe BOHBIE DECYpPCHl AJIs CpPeXHEro 10 BOAHOCTH roja co-
craBasior aas Kypm #u Apakca 16,7 kM3 s Bcex OCTAiAbHBIX PeK —
2,05 xmé.

Kypa-ApaxkcHHCKasi HH3MEHHOCTb — 06J1aCTh HAKON/IEHHS  MOLIHOH
TOJIHH KafHO30MCKHX OTNOXeHu#. Tonbko ueTBepTuyHBie O6pa3oBaHyus [J0-
craraior MouiHocTH 1800 M. Yacras cmeHa ycaoBHi ocamxoo6pa3oBaHug
o6ycJoBua OYeHp IeCTphbli JHTOJOTMYECKHR COCTAB C/IAralollHX HH3MEH-
HOCTb OTJIOXKEHH#i M IJIOXYI0 BBIJEPXAaHHOCTb OTHENbHHIX CJOEB B MJlaHe
WU paspe3e, 0COGEHHO BEpXHeHi TPEXCOTMETPOBOR TOMLLU.

B CTpOeHHH HHM3MEHHOCTH NPHHHMAIOT ydYacTHE TOJbKO AKKyMYJSITUB-
ubie dopmut peaveda. Baoas mpenropuii mporsirupaercs y3kas nosoca ne-
JI0BHAJbHO-NPOMIOBHAALHOrO Maefipa, uMelomero Hawbo/bliee pacnupo-
cTpaHeHUe B ceBepo-BocTOYHOM uacTh HIupBanokoft crenu M BAOJB I0XKHOTO
6opra HUSMeHHOCTH B MHAbCKOR H MyraHckofl crensx. DTH paBHUHH CJO-
JKeHB TAHHHCTO-CYIJHHHCTHIMH (IODOZAaMH, HHOIZa CraJeqHo-IeGeHucTHMY
npocaofixamu, Momsocts orioxennft pocturaer 30—50 M.

Haw6osapuiee pacnpocTpaHeHHe HMeOT aJlil0BHaJILHO-IPOJIIOBHAJbLHEIE
PaBHHHBL, c/JI0XKeHHHe 0O0pa30BAHMAMU KOHYCOB BHIHOCA pex. [To auronoru-
4YeCKOMY CTPOEHHIO H XapaKTepy Me30- H MHKpOpeabeda B KakKIOM KOHYCe
BHIIG/IAIOTCS TPH 4YacTH: 1) NpUBEpPINHHHAS, CJAOXKeHHas PEUMYIIEecTBeHHO
BaJyHHO-TAJEYHHKOBEHIM MaTepPHAJOM ¥ 06Jajatomas Han60abIHM YKIOHOM
peapeda (0,016—0,017); 2) ueHTpasibHas, CJIOXKEHHAs MeEIKO3eDHHCTHIM
MarepuajaoM (rajJeuydHykH Clofa HPOHHKAIOT TOJBKO B BHUJAE s3HIKOB BJOJb
pycen pex), YKJIOH NOBEpPXHOCTH yMeHpinaercs no 0,01—0,006; 3) nepn-
depuiinasi, CIOXKEHHas CBA3HBIMH TNOPOXAaMH (TAMHEI, CYTJIMHKH) C He3Ha-
YUTEJbHBIMH 110 MOIHOCTH INPOCTIOfiKaMu TIeCKOB W cyneceli H of6Jaajao-
[1as COBePIIEHHO IJIOCKUM penbedoM.

Bce KOHychi BE/HOCA pasfeneHbl MeXdy co60fl ‘B NpUBEPIIHMHHON, a
HHOTAAa M B ILEHTPaJbHOH YacTsix MEXKOHYCHBIMHM JIeNPECCHSIMH, CJIOXKEH-
HHIMM TJIMHAMM M CYIVIMHKAaMM, MHOTJAA ¢ HpOcaofkamu rajJeyHHKos, hec-
KoB M cyneceit. Konychl BbIHOCA Mo Tepudepun OKaiMASIOTCH aJl/MOBHAMb-
HO-03eDHO-e/IOBUAIbHEIMY pPaBHHHAMH, K KOTOPBIM IPHYDPOYEHHI BLIXOHBI
nogsemHblx Bog (Kapacy).

[IpuxypHHCKast annioOBHAJbHAs HH3MEHHOCTb — JIOUTH HJeaJjbHas paB-
HMHA C YKJIOHOM MeCTHOCTH B cTopoHy Kacmuiickoro Mops Menbuie 0,001
Penbed ee OCI0XHEH CTapHIAMH, MHOTAA 3aNOJHEHHBIMH BOIOH, HaHOO/b-
[IWMH BO3BHIIEHHOCTAMY M HoHMKeuuamH, B mnpenenax Myrano-CaabHHH-
ckofl crenn ¥ loro-pocrounofft llupBany a’iaBHaJbHasg HUSMEHHOCTH NEpe-
XOIHT B AEJAbTOBYI, UMEIOUIYI0 TaKOH XXe pejbed, HO OCACXKHEHHHH HEBH-
COKMMH OpaxHaHTHKIMHAJbHBIMH NOAHATHAMH M TPA3eBLIMH ByJKaHaMU

JIMTOJOrHYECKOE CTPOSHHE 3THX HUSMEHHOCTefl NPEJCTABJIEHO UYPE3BHI-
yafiHo MEecTPbIM YepelOBAHHEM IVIMH, CYIJIUHKOB, TIeCKOB, CyTecei,C yMeHb-
IIEHUEM B pa3pe3e POJH JIErKHX MOPOXA C yRAajeHHeM OT BOJOTOKOB.
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Kypa-ApakCHHCKad HH3MEHHOCTb B THAPOTEOJOTHYECKOM  OTHOIIe-
HHH — CJIOKHO MOCTPOSHHGLIH apTe3daHcKHil GaccefiH C 3TaXKHBIM pacroso-
JKeHHeM TPYHTOBHIX BOJ W HECKOJbKHX HAMOPHLIX BOJOHOCHBIX TOPH3OHTOB.

[TepBble OT BTOPHIX OTHAENAIOTCHA TOJLEeH c1a00 BOJACUPOHHUIAEMHX IO-
pox mepemenHoii mouwwmoctd (10—100 uM). BopoHOcHbie TOPH3OHTHI ofpa-
3yIOT eAHHYI0 BOJOHAMOPHYIO CHCTEMY C pasrpy3kofl B NEHTPaJbHOH da-
CTH HH3MEHHOCTH (IyTeM BEepPTHKANpHON (HALTPAUMH H NOCJAEIYIOLIETG HC-
NapeHus BOJHI).

I'pyHTOBBIe BOIbI HA TEPPUTOPUH paiioHa pACIPOCTPaHeHbl NOBCEMeECT-
HO, OyAvyY NPHYPOUEHHLIMU KO BCeM reHeTHdeckHM THIIAM H BceM THUMOJO-
THYECKHM Pa3HOCTAM [IOPOA  (BKJOYAsd TIVIMHBI) HETBEDTHUHOY  CHCTEMSI,
B pacmpeienendy MOILHOCTH BogocofepxKaumux ropox (ot 180 1o 5—7 ),
JIHTOJIOTHYECKOTO cocTasa (0T rpy6ooGIOMOUHBIX TaJEYHHKOB A0 CYTJIHH-
KOB W ToIMH), QUIbTPALIMOHHBIX CBOHCTB BOJOCOIEPKALIX TOPOA, TAYOHHbLI
3ajerasusi sepkasna (oT 60—70 M mo 1—2 M u MeHblle), KO3p(pHIMeHTa
dunbTpanun (ot 100 30 1 M/CYTKM H MeHblle), BeJHUYUHb! MHHEPaJH3anuy
(ot 0,2 10 150,0 r/1), TMma XHMHueckoro cocraba (OT ruapoOKapOOHATHBIX
KaJbLHEBBIX A0 XJOp UAHBIX HATpPHEBbIX), TPYHTOBHX BOX Hab/101aeTCs
YeTKO BbipaxKeHHas TOPH30HTaJbHAasd 30HAILHOCTb, B HalpaBjAeHHH OTNpPHU-
GODPTORBIX waCTedl K ee ULEHTRY W C CeBepo-3amafd Ha ro-soctok. Hapyma-
eTcsl OHa TOJABLKO Ha MaccuBax opomeHds. Ha mpeobiaatawomen 4acTy Hu3-
MEHHOCTH riy0HHA 3asieraHHsi TPYHTOBBIX Bo1 He fpesbimaer 1—2 M, a
BIOJb KPYIMHEX OPOCHTEJbHBIX CHCTEM, Ha MaccUBaX OpOLIeHHd H B BOC-
TOUHOM yacTH paloHa 6bIBaeT MeHbIne 1 M.

HanpasaeHue NOL3eMHOr0 MOTOKA COBMAfaeT C VKJAOHOM MECTHOCTH.
B npenesnax npeAropHEX paBHHH CYmECTBVIOT CaMOCTOSITE/bHbIE NOTOKH
[0J3eMHBIX BOJ, HAmpaBJjeHHBie B cTopoHy p. Kypsl, ciusawouuecs B Ilpu-
KYPHHCKOII 30He B ONMH OOIHI MOTOK C YK/JIOHOM 3€DKaja B BOCTOUHOM
HalpapieHud. 3Jech, BOCTOUHee HyJeBOH Tropu3OHTanH obpasyercs Gec-
cTOYHbIIt GaccellH MOA3EMHBIX BOJ, MOTIHPAaeMBI C BOCTOKAa BepXHEIJIHOIE-
HOBBIMIH OpPaxMAHTHKIHHAJAbLHLIMH  BO3BLINIEHHOCTAMH. B 10r0-BOCTOUHOH
llupsaui NOTOK TPYHTOBBIX BOJ HOCHT pamHafbHbli xapaxrep. OH Ha-
npaBieH K HEeHTPY CTellH, rae Takke oGpasyerca OacceiiH NOA3eMHBIX BOM.
[Tpecnble rpyHTOBBIe BOABI BCTPEYAlOTCH TOJBKO B MNPHBEPIIHHHLIX 4acTax
BceX KOHYCOB BBIHOCA, BJOJIb KDYIHLEIX IOBEPXHOCTHBIX BOJIOTOKOB (peKH,
KaHaJdbl) HJIH OTAEJbHBIMH MATHAMHM Ha KDYNHBIX MaccHBax opomeHds. Ha
BCEH OCTaJbHON TEPPHTODHH PACHpPOCTpAaHEHbI B DA3HOH CTENeHH MHHepa-
JH30BaHHbBle BOABI THIPOKapOOHATHO-CyAbhaTHOrO, CyJb(HATHOTO, H CYJb-
¢ aTHO-XJOPHIHOIO cOCTaBa.

HamopHbie BOABI JeTBePTHUHBIX OT/AOMKeHHull SBJIAIOTCH NPOH3BOJHLIMH
OT €AMHOTO [OTOKA TPYHTOBHIX BOJ NPUBEPIIMHHBIX 4acTell KOHYcoB. Beaen-
¢TBHe rpeGeHuaToro CTPOeHHs 3TOT LOTOK pacilenIsieTcss Ha HEeCKOAbKQ
BOJIOHOCHBIX TOPU30HTOB, BEPXHHH H3 KOTODBHIX #BJAseTcs Oe3HanoOpHbLIM, a
HHXKHHE HpuoOpeTaloT Harop.

Jas HanopHeix Bop Habawpaercsy COXpaHeHHe TOH Ke 36GHaJbHOCTH
BCEX OCHOBHBIX XapaKIE€PHCTHK B FOPU30CHTAJAbHOM IJIaHe, YTO M AJHA TPYH-
TOBHIX BOJ. Be/lWuyHHAa Harmopa yBeIHUMBaeTcsl ¢ TJAyOMHOH H ¢ yRajeHHeM
OT npexaropufi, BeTHMYHHA MHHepaJdH3alHH BOIbl — CHH3Y BBEDPX, 4YTO CBS-
3aHO ¢ HalpapJeHHeM Pa3rPY3KH HANOPHLIX BOA.

Ha mnpeo6aajgamomeil 4acTH HU3MEHHOCTH Tbe30METDHYECKHH YDOBEHb
VCTaHABJHMBAeTCS HUKe AHeBHOH moBepxHocTH (0,5—22 M), 3a HCKIIOUeHH-
eM IeHTpaabHeX yacTeil Teprapuaiickoro, [eokualickoro H AJCYHCKOTO KO-
HYCOB BHIHOCa, rZie oH npesbimaer ee Ha 0,2—20 m. IloBcemecTno, xpome
KpafiHux NPHOOPTOBLIX YacTed HHU3MEHHOCTH, Mbe30METpUYecKasl IoBepX-
HOCTh TPEBHINAeT 3epKano TPYHTOBBIX BOJ, TpAYeM BeJIHUHHA 3TOrO Iipe-
PHIIIEHHS H3MEHSAETCH OT HECKOJAbKHMX [eCsiTKOB CaHTHMEeTpoB 10 20 M.
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B HanpaBJeHHHM K LEHTPY HHU3MEHHOCTH H B IOTO-BOCTOUHOM HaNpaBIeHHH
Ha6moAaeTCss BbipaBHMBaHHe abCOMIOTHBIX OTMETOK INBE30METPHYECKOH Mo-
BEPXHOCTH W 3epKaja TPYHTOBHX BOX (C NpeBbLIIEHHeM MEPBHIX BOJA BTO-
ppiMu HA 1 —3 M).

Beanunna MHHepaiu3auud BOAH B 5TOM Ke HANDAB/JAEHHH H3MEHACTCS
or 0,2 no 80 r/a, a TMm XMMHYECKOrO COCTAaBA — OT THAPOKAPGOHATHOrO
KaJbLUEBOTO N0 XJOPHAHOrO HaTpueBoro. I[lpecHwie BOIBI BCTPEUAIOTCH
noutn Ha Bcell TeppHropuH Kapabaxcko#i m B 3amapuofi yactu Muiabcxoii
cTenedl, a TakXKe B NPHGOPTOBHIX YacTAX HU3MeHHOCTH. Ha Bceil oCTadbHOH
TePPUTOPHH OHYM MHHEPAJH30BAHHHE, NpPHYEM BeJHYMHA MHHeDAAHSALHH
BO3pacTaeT K LEHTPY HM3MEHHOCTH H B IOT0O-BOCTOUHOM HalpaBTeHHHU.

Pexum rpyHroBeix BOx B Nperenax KypHHckoli menpeccHu oGycmioB-
JIUBABTCH KaK €CTeCTBEHHEIMH, TaK M HCKYCCTBEHHHIMH ¢aKTOpaMi.

Tunu peXuMa W MJOIAAH, HMH 3aHMMaeMbie, MOTYT H3MeHATHCH BO
BDEMEHH B 3aBHCHMOCTH OT CTemeHH OCBOeHUs Teppuropuu. Ilo cocrosHuio
Ha 1962 r. (Ta6a. 25) OCHOBHble DAHOHH HH3MEHHOCTH XapaKTepPH3YIOTCH
au60 KOMNEHCHPOBAaHHBIMY, JHOO AKKYMYJASATHBHBIMKM THUINAMH DEKHMA
yposusi (mo I'. 10. HMcpadunoBy). B 1eaoM no HHU3MEHHOCTH, PpaiOHBI
C KOMIEHCHDPOBAaHHBIMM THIAMH PeXXUMa YPOBHEH TPYHTOBHIX BOJ 3aHMMa-
ior 60,29 naomann onucmisaeMofi Teppuropuu {11333,2 km?), ¢ akRyMy-
JSITUBHBEIM THIOM — 29,7% (5591,3 kM%), M3 KOTOpHIX NAOIANM C Xapak-
tepom OanaHcHPOBAHMS YPOBHA B TedeHHe THAPOJOTHYECKOr0 Toja 3a
cueT YCHJIEHHsI CyMMapHOro ucmapenuss cocrasiswor 19,5% (3671 xm?), a
TEPPHTODHSA, PAe NPOJO/INKAETCH elie MONBEM YDOBHS TPYHTOBHIX BOJ, CO-
craBaser 10,29 (1920,3 xm?). Kak npasuso, pjas HNDUBEpPUIMHHOH wacTH
KOHYCOBLIX OTJOXKeHHH XapakTepeH WHGHIbTPAIUOHHO-CTOKOBHIA THAPO-
JOTO-THAPOTEOJIOTHUECKHH THII PEXHMa TPYHTOBHX BOA. B 30He, Haxonsi-
mwelica mox BausHueM Bepxue-KapaGaxckoro (3a uckiaioyenuem TeppUTO-
pUH KOHYCOBHIX OT/IOXKeHui p. Teprep, oriauualomefics CPpaBHHTEIBHO XO-
polllefi €CTeCTBEHHOMl OTTOYHOCTbIO TPYHTOBHX BO;) 1 Bepxue-Hlupmau-
CKOTO0 KaHAJO0B, B CBS3M C OPOLIEHHEM OOJbIINX YVYACTKOB OTMeYaeTcs pe-
KUM HMHQUALTPALUOHHO-aKKYMYyJATHBHBIA MpPHranuoOHHOro renesuca. [la-
Jgee, B nepudepuiinoil 9acTH OTIONKEHUH PeK (QHKCUPYETCS PeXHM YpOBHA
HHQHILTPAIHOHHO-KOMIIEHCHPOBAHHLIN THAPOJOTO-KINMATHUIECKOTO  TeHe-
3uca.

M3 puc. 66 BupHO, UTO HPPUTAIMOHHO-KJAMMATHYECKHH THR DpeXuMa
HOYTH TOJHOCTbI0 OXBaTHBAaeT TEPPHTOPUIO NPEeNropHbHIX PAaBHMH, rje pac-
M0J0XKEeHH OCHOBHHIE HPPUTAIlMOHHLEIE CHCTEMLI M KDYIIHbie MacCHBHE OpO-
maeMHXx 3eMeab. XpOHOTOrHYecKHe KPUBbIe YPOBHA B Ipejenax STHX pali-
OHOB XapaxTepH3yiorcs OOJbIINM Da3HoOGpasveM M 3aBHCAT OT YacTOTHI
H HODMBI IIOJIMBOB, YCJAOBHHl OTTOKA H ApEHAa)a, a TakXKe OT JHTONOCHYe-
CKOT'O CTPOEHHMA pailoNoB, TAyGHHbl 3aJeraHus ypOBHS TPYHTOBHIX BOA X
apyrux ¢axropos. Hanbonee BHICOKOe CTOsiHHe ypOBHs BOALI 3 DaiOHax
¢ ONMCHIBAEMBIM THIIOM peXMMa HaGaiogaercd J1eTOM (MIOJb — aBTYCT) —
HOC/Me TNpEeANoCeBHBIX ¥ BereTallUOHHBIX IOJHBOB, a Haubolee HU3KOE —
3uMoil.

HppuranuoHHO-IpeHaKHEfi THI DEXHMa paclpocTpaHeH B Tpejenax
30Hbl JeficTBUA JpeHaXKHO-KOJJEeKTOPHLIX cHcTeM BROJAb 060ux OGeperos
p. Kypsl, rme mpoxoast Kapa6axo-Mumbckmit u raasumii LllupBanckuii
KOJIeKTOpPH, a Takke B CeBepHoil Myranyu u npyrux paitonax. Kone6anue
YPOBHsI TPYHTOBHIX BOJ B 3THX PafoHax CBfi3aHO TOJHOCTBIO C PEXHMOM
BO03260pa M3 MPPHTAIMOHHBIX CHCTEM H HHTEHCHBHOCTBIO 1peHazka. JTOT
THN PEXHUMA XapaKTepUsyeTcs MHOT00OGPa3meM KPUBHIX ypoOBHA (PHC.67).
B MHOroJerHeM paspese LJIs HEr0 XapakTeDHO CHHKeHHe YDOBHA TDYHTO-
BHX BoJ (mocJe BBOAA B SKCINIyaTanulo KPYMHLIX JPeHaXKHLIX CHCTEM) H
CHMKEHHE MHHepa/au3anuu DDYHTOBHX BOJ. LakuMm 06pasoM, 3 MHOrOJET-
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HeM paspe3e, Oaarozaps 3aperyJiupoBaHHIO cToka p. Kypbl ¥ CTpouTe/b-
CTBY KDYHNHBIX JPeHaKHbIX CHCTeM, B IleHTpaabHOH dYactu Kypa-Apaxcun-
CKOH HHU3MEHHOCTH HabJiofaercs MPOTPecCHPYIOLIee CHHKEHHe YPOBHSA
TPYHTOBHIX BOJ, BeJHYHHA KOTOPOIO B KAKOH-TO Mepe PeryJuUpyencs KAUMa-
THYECKUMH (aKTODAMH: B MHOTOBOXZHEIE T'OXBl OHA MeHbIe, B 3aCYULIH-
BhlE — foJblIe.
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PHc. 66, CxeMaTH9ECKdas Kapra THROB peXHMa TPYHTOBHX B0Z Kypa-ApakcHHCKOH HHIMEHHOCTH
Ha 1960 r. (cocraBuna H. B. Porogscka#n).

Tunsl pemuMa I — KJIHMaTHY4eCKH, 2 — THAporeofioruueckuii, §-— ruaponoruyeckufl, 4 — HPPHraiHOHHO-
KJIHMATH IeCKHH; § — HDPHISIHOHHO-IPEHa HbiH.
IToaTHNBI pPeXHMa: 6 -—30HA NHTAHHA TPYHTOBBIX BOJA; 7 — 30Ha TPAH3HTA H DPAacCeHBAHMs, &-—30HA
BLIKIUHHBAHUA TPYHTOBRIX BOJ, 9 — 30HA Da3rPy3KH BePTHKAJLHO BRepX HA Hcnapenue; I0 — 3oHa BJIHA-
Bra p Kypwl # sanmpa um. KapoBa; 1/ -—3o0ma BaMaHMA p Apaxca, I2 — MaCCHBBl ODOIICHHN; (3 —
30Ha BJAKSIEMA COpPOCHBIX BOx; [4--30Ha BIHAHAA NOJHBA H JApeHaxa, 15 — 30Ha BJIHAHHS Kauajios,
16 — OpocHTeJNbEBle KaHaupl; {7 — KOJIEKTOpbl; I8 — FPasKila pacHpOCTPaHEHHs THIOB PEXHMAa TDYHTOBBIX
BOA

Ananusupys u3MeHeHHe YpOBHA TPYHTOBRIX BOJ B pPerHOHalbHOM
IJaHe MOCAE pPEKOHCTPYKLMHM OpOcHTenbHbIXx cHcteM Kypa-ApakcHHcKOR
HU3MEHHOCTH Ha 0Ga3e MUHreuaypCckKOro BOJOXPAaHKIHLIA, HEOOXOZMMO OT-
MeTHTh, YTD O0llee NOBLILEHMe YPOBHS B 3aMaljHOH YaCTH paccMarpuBae-
MOA TEpPUTOPHHM ROCTHIAO B cpeaHeM 1—3 M, B BOCTOYHOM — 3—5 M,
B pafione KapadaanHcko# Zedptol — 6—8 M.

Pexxum HanopHunix Boja Kypa-ApakCHHCKOH HM3MEHHOCTH B PeruoHaJb-
HOM IL1age u3yden Cna6o. OCHOBHBIM DPEXHMOOOpA3yiOmMM (PAKTOPOM He
TOJNLKO JJIi TPYHTOBBLIX BOX, HO M JJA TEPBOTO HANOPHOrO TOPHU3OHTA 4YeT-
BEPTHIHOH TOJUIH sABJAsAercs opomerxe. Kak orMeyedo BHIe, TDYHTOBHE H
HamopHble BOAM B mpelejaX HU3MEHHOCTH HAXOASTCA B TECHOH TUNPABIHU-
gyecxofi B3aMMOCBA3M M COOTHOMIEHHe HMX ypOBHefi MMEeT BecbMa BaxKHOe
3Hadenue DpH pa3pabOTKe MeJHOPATHBHBIX MEDONPMATHH. 3AeCh BaXKHO
MOAYepKHYTh, UTO BCE BOAOHOCHHIE FOPH30HTHl MMEIOT OOUiHe OGJAcTH H HC-
TOYHWKY THTAHHA B Mpefeaax IPUBEpPHIHHHHIX YaCTed KOHYCOB BHHOCA.
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[lo mauHpiM peXHUMHBIX HAGJIOJEHHH Ha CKBAaXKMHAX, 3aJ0XKeHHBIX
B Ipelenax NEHTPAaJbHOH YacTH KOHycOoB BbiHOCa pex [eokuaii m Apaxc,
yCTAHOBJIEHO, YTO BJHSHUE OPOINEHUS HA PEXUM HAMOPHBEIX BOJ HLOCTHraer
ray6usnn 33,0 M ¥ Gosee.

Xapakrep konefaHus YPOBHA MOA3eMHBIX BOL B CKBaXMHAX HAEHTH-
yeH JUisl TPYHTOBBIX BOA M AJS [EepBOTO HAMOPHOTO ropu3onra. OH ¢opMu-
pyeTcsd MO BAUAHMEM IIOJIHBHBIX M HH(QpUIbTPALHOHHBIX BOX HPPUTALHOH-
HBIX CHCTEM.
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Puc. 67. Tpadukn kojeGaHns YpPOBHA TPYHTOBHIX BOJA Ha NACIIAAM:
a — opomaemMoll, 6 — Heopomaemofi, & — JApeHupyeMmoit

B npenenax HU3MEHHOCTH YCTAHOBJEHH CJAeIylOIiHe deTbipe HOpPMH
B3aUMOCBS3H IPYHTOBBLIX M HANOPHBIX BOX:

1. ¥YpoBHu FPYHTOBHX BOJ BHIE YpOBHS HamopHeIX. OTa ¢opMa B3au-
MOcBA3H HabalonaeTcs B NDUBEPUIMHHON YaCTH KOHYCOB BHIHOCA, THE Cy-
LIeCTBYET €IMHBIH TOTOK [OJ3eMHHIX BOJA WJHM NAe HAauHHaeTcsd pacuiere-
HHE €r0 Ha CavOCTOfTeNbHHE TIOTOKU T'PYHTOBHIX H HANOPHBIX BOM.

IToaseMHble BOXH 3aJeralT 31eCh OTHOCHUTENBHO [IYOOKO H peXnv
NOI3eMHBIX BOx (QOpMUpyeTCs B OCHOBHOM 3a CYeT HHMMILTPAIYOHHBIX
301 pex H arMochepHHX ocankoB (B 3umuee BpeMs). IIpomeccoB 3aGoma-
YHBAHMA ¥ BTOPHUYHOro 3acO/ieHus [OYBO-TPYHTOB He Halbmaiopgaerca. Og-
HaKO TPM HHTEHCHBHOM OpPOLIEHHMH MOX3eMHbie BOAB 3TOH 30HH CHOCOGCT-
BYIOT [OBHIIEHWIO YPOBHS TPYHTOBHIX BOJA B PaHOHAX, DPacHONIOXEHHHIX
THICOMETDHYECKH HHMKe, A5 KOTOPHIX OHA SBJAAETCA OBGJIACTBIO TUTAHHA.
Tak, nmanpumep, no crpourenbcrsa Bepxue-lliupBaHCKOTO KaHajda rpyHTO-
Bble BOAbI B INpejesax TPHUBEPIIMHHON YacTH KOHyca BhiHOca p. [eokuail
3ajerany Ha raybune 6—8 M u Gosee, a B De3yaAbTaTe UHYHUILTPALUH
BOABl M3 KaHaja IJy6uHa 3ajJeraHus ux yMeHbiimiaach a0 1—2 . Awnano-
THuHble sBJAeHHA HaG/I0HAaloTCs M B NpelesnaX ApYTHX KOHYCOB BLIHOCA.
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YBenHueHHe TPUXOAHOH CTaThu 0ajJaHca HANOPHBIX BOJ 3a c4eT HH-
(UALTPALNH HPPHTAUMOHHEIX BOJ ONOCOGCTBYET NOBHIEHUIO NHE3OMETPHU-
YeCKOTO YPOBHS BOJH IIEDPBOTO HATIODHOrO FOPH30HTA.

2. YpOBHH TPYHTOBHX BOJ MOCTOSIHHO HMXKe YPOBHS HamopHHX. Popma
B3aHMOCBSI3M IOJ3eMHHIX BOJA Halb/aiojpaercd MOYTH Ha BCell TeppUTOpUH
Kypa-ApakcHHCKOH HH3MEHHOCTH, 3a HCKJIOYEeHHEeM MNpHBEPUIHHHON YacTH
KOHYCOB BBIHOCA pPEK, MEKKOHYCHHIX JENPECCHii H Jesal0BHAIbHO-TIPOMIOBU-
anabHoro mefipa. 3mech B3aMMOCBA3L TPYHTOBHX H HANODPHHX BOX OCY-
LecTBASETCH NMyTeM I€PeTeKaHHs HANOPHHIX BOJX B TPYHTOBHE Yepes CiIa-
OONpoHHILaEMHe CJIOW IO BoJOyHOpa. B cOOTBETCTBHMH C peKUMOM opoILe-
HHf, KaK NOKa3HBalOT KPHBble KOJe6aHHs YPOBHA TPYHTOBHIX M HANOPHHIX
BoJ, MAKCHMYM CTOSIHHS HX COOTBETCTBYET IEPHONY BEreTaimuH.

Hanee c mpexkpamieHHemM NOJMBOB IPOMCXOMUT Craj YPOBHS ¥ 10 Ha-
Yajia BEreTallMOHHOTO NEPHOAA NIOJOXKEHHE ero HOCHT YCTOHYHBHIE Xapak-
TEP.

Hanopuble BOAH MO CPaBHEHHIO C TPYHTOBHIMH B TOJOBOM pasBpese Xa-
PaKTEepH3YIOTCH CPaBHHTEABHO CTaGUIbHBIM pexuMoM JAebura, HAamopa 4
XUMHUYeckoro cocraBa. Hamopusle BOAH, NOCTYNHBIIHE B TPYHTOBHIE, Kak
M CaMH TPYHTOBHIE BOJbI, MOYTH HOJHOCTHIO PACXOAyIOTCH HAa HONapeHHe,
4YTO TPHBOMHT K 3aCOJNEHWI0 NOYBO-TPYHTOB, B BOCTOUHOH u neHTpanbHOM
YacTAX HH3MEHHOCTH TONMHThIBAHHE TPYUTOBBIX BOJ MPOHUCXOJHT 3a CUET
CHJIBHO MHHEpa/IU30BaHHHX HAOPHHIX BOX. 3M€Ch OCHOBHHIMH TIOCTaBILIHU-
KaMH COJlefi BHIIIenexallero NOPH30HTAa IPYHTOBHIX BOJ SIBJASIOTCH HAMOp-
HEle.

3. YpoBHH rpyHTOBHIX BOJ Bblllle YPOBHS HANODHBIX JHMIL B NEePHOMIL
Bereranud. TpeTbs $opMa B3aMMOCBA3H TPYHTOBHIX M HANOPHHX BOA BH-
sIBJEHA Ha TEePPHTOPHH opomaeMblx ydacTkoB [Jxadapxanckoro (Cesep-
Hast Myrans) u Yaxapckoro (KoHyca BeiHOca p. ['eoxyaft) onmTHO-GajaH-
COBHX YYaCTKOB, PexuMubiMu HaOMIOZeHUSIMH YCTAHOBJEHO, YTO B NEpHO-
OBl BereTapmHH 3a CYET yBeJHMueHHs HHGHIABTPAaLMH NOJMBHBIX BOX M BOJ
OpPOCHTENbHBIX CHCTeM Ha COOCTBEHHO TI'DYHTOBHE BOAW HAKJIaJbIBAIOTCS
HPpHranMonHo-rpyHTOBhle. C yBe/JWueHNeM MOIIHOCTH TDYHTOBHIX BOJ B Ife-
puoj BereTallMu HaBjieHHe HX, HaOpaBJeHHOe Ha TalleHHe BOCXOJAIIHX TO-
KOB HANOPHHIX BOJ, YBEJHYHBAETCS, UTO OCJAabJseT nmeperexaHue HXBTIPYH-
toBuie. OXHAKO TONMUTHIBAHHE TPYHTOBHIX BOJ HAIODHBIMH MHOJHOCTBHIO HE
mpeKpamiaeTcsi, a MHIpalus coJefl HOCHT NOCTOsIHHAIA Xxapaxtep. Ilpm co-
TOCTABJIGHHH KDUBHIX KOJeOaHHil ypoOBHEeHd TDYHTOBHIX H HaMOPHBIX BOX
yCTAHOBJIEHO, YTO YPOBEHb I'PYHTOBHIX BOJ OBIBAET BHIIIE HAMOPHHX C KOH-
Ila MapTa A0 Hayala CeHTsA0ps, a B OCTajlbHOE BPEMS roja Mbe3OMeTpHye-
CKUl YPOBEHbL TPEBHIIAET YPOBeHb TPYHTOBHIX BOA B cpenaseMm Ha 0,6—
1,0 m.

4, YpoBeHb IDYHTOBBIX BOJ COBTAjJaeT C ypOBHeM HamnopHuiX. [lannas
¢opMa CBS3H HAGMIOXAETCs Ha HeGOJBINMX N[O MJOIM(aAX ydacTKax H IO
CBOEMY XapaKTepy aHaJloruyHa BHIICONHCAHHOA.

HMHTCHCHBHOCT, TIOMNMTHBAHHS TPYHTOBHX BOJ HAOODHHIMH 3aBHCHT
r1aBHBIM 06Pa3oM OT MOLIHOCTH, JHTOJOIHYECKOro cocTaBa W (HIbTpalH-
OHHHX CBOFCTB BOJOYIOpa, PA3NENSIONIET0 HANOPHhle M TPYHTOBBIE BOJIH,
a TaKXe BeIMYHHH NPeBHOIeHVS NTbe30MeTPUYECKOr0 YPOBHS HAX ypOB-
HEeM TPYHTOBHIX BojJ. B COOTBETCTBHM C 3THM MONYyJ]bh HANODHOTO IHMTaHUS
IPYHTOBHX BOJ W3MeHsercs Ha [eoxuafickom vyuactke ot 0,7 10
7.4 njcek/km?, na Teprepuafickom —ot 1,7 no 21,6 a/cexk/xm?, Ha Apak-
CHHCKOM — J0 10,2 11/cex/xm2,

Kak Buzso m3 xpartkoro 0630pa NMpPHPOAHLIX ycaoBHii Kypa-ApakcuH-
CKOl HM3MEHHOCTH, OHA SIBAAETCS OXHUM M3 CAMBIX CJHOXKHBIX OOBEKTOB
MeJHOpauHA. TPYNHOCTH MPPHTAIMOHHOTO OCBOEHHSI €€ OBS3aubl C TeM, YTO
TPYHTOBHIE BOXHl H JIOYBH 37€Ch OTJIHYAIOTCS BHICOKHM COJEPIKAHUEM CO-
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Jeti. Ilpomeccer colenakoiiieHus o6ycaoBiaeHH 6eCCTOYHOCTBIO TEPPUTOPUH
Il OCTYNJIeHHeM COJIeH KakK H3 IJyOHHHLIX TOpH30HTOB MHHEDAJH30BaHHLIX
TIOA3eMHLIX BOJ, TAK M M3 KOPEHHHX COJEHOCHHX [OPOA, CAATAIOWHUX TEPU-
(epuliHble YacTH HH3MEHHOCTH. DTa ecTeCTBeHHOUCTOpHYecKas oOGCTaHOBKa
VCyTyOJasieTcsl MHTEHCHBHBIM Da3BUTHEM HpPOIECCOB BTODPHYHOIO 3acCOJIeHHS
NOJ BJAUSHUEGM OpPOUIEHUS.

Toasemubie Boabl Kypa-ApaxkcHHCKOH HH3MEHHOCTH HMEIOT HECKOJIbKO
HCTOYHUKOB mMuTaHus. Posb MX, KaK 1oKasaay NIpUOGAMKeHHbBle OaslaHCOBBIE
pacueTsl, pasauuha (taba. 26). HecmoTpsi Ha 1O, YTO 3TH pacyeTH OCHO-
BaHLl HA psge JOMyINeHHUH, OHU BCe K€ NMO3BOJSIOT ONpeTeUThL COOTHOLIE-
HHe OCHOBHBIX WCTOYHHKOB THTaHUs MOA3eMHBIX BOI.

Tabaunuga 26
XapakTepHCTHKA HCTOYHHKOB NMHUTaHus IPyHTOBBIX Box Kypa-ApakcuHckoi

HH3MEHHOCTH
M. o6 -T. 10. i/g%%a-
M, - HJIOB, r.
Hnonocue(:a,e q)(cJ;l:(:utmm no E. PI'Q(?())HMKO’
WCTOYHHKH TNTAHAT TPYHTOBHX BOX 1956 r. B°n°;*g§)“°cm L

wieew % WK % wdicex oG

ArvochepHbie OCaaKH . . . . . . 530 | 31,3 | 1135 541} 27,3 | 13,21
Peunnle, POAHHKOBHE M OpOCHTeanbIe

sonu................38,6 22.8 — — — —

Peunble BOABE ., o o « . . . o « o « . . — — 44551 21,24 | 64,1 20,53
OpocHTeabHe BOXM (KaHanW, 0oag

OpomieHHa) . ., . . — — 52,8 25,16 | 581 27,84
Bolbl AMBHEBHE €O CKIOHOB npenro-

puit . . ., B e LX) 59 10,0 4,77 — —

ApTesHaHCKHe opocurenbuue BOAM . . 3,75 2,2 50 2,38 — —

Bo1bl Kapacy H KACPH30B . , . ., . . . 6,0 3,6 34 1,62 — —

Hanopuwe soast . . . . 29,35 | 17,3 29,35 | 14,0 44,76 | 23,65

Bo1b 43 KOpeHHBIX nopon npenropnn 5,0 3,0 11,0 525 | 254 081

TloipycnoBeie Boanl p. Kypsl . . . . . 1,5 09 — — — —

KolaeHCAHOHHKE BORBl . . . . . 22,0 13,0 2255 | 10,75 | 10,5 5,08
[lidhmabTpauHOHHBIE BO1bI MEXAHHUECKOTO

nogbeMa . . . . e e e — — 19,85 9,42 — —

ApTe3unanckHe CKBAKHHB KATPH3H , — — — — 44 287

POIHHKH M Kapacy . . . . . . . . . . — —_— — — 1,58 1,01

MToro . ........... 1692 |1000 |209385 |1oo,0 21328 | 100,0

OcHoBHBIMM TIYyTAMH pacxXofoBaHus rpyHToBbX BOX, mo I'. 10. Hcpa-
$1U10By, ABJAAIOTCH HCMapeHHe HX ¥ TPAHCNHDAUUs paCTeHUAMH (IOYTH
moaHocteo), no E, P. ®uanko — uwcnapenue, rpanonupanua (81,3 M3/cex
wiu 38,1%) u mpenax TrpyHTOBHIX BOj peuHoir ceTwvio (63,1 m3/cek, miH
29.6%).

I'upporeonoruyeckve ycaoBus Kypa-ApakCHHCKOA HH3MEHHOCTH 3a
nocnefnre 35—40 neT pesk0 U3MEHWINCh B CBS3H CO CTPOHTEILCTBOM HO-
BOIi HPDUTaMOHHOH M APEHaXKHOH CeTH Y C POCTOM ILIOIajied OpOHICHUS.

OcoGeHHO 3HAUHMTEIbHBIE U3MEHEHHS THAPOreOAOTHIeCKOH OGCTaHOB-
KH Ha TePpHTOPHH HH3MEHHOCTH NpPOM3OINIM C BBOAOM B 3KCIIYaTaunMio
Munreyaypcekoro BOZOXO3SCTBEHHOTO KOMIIJIEKCA, OCHOBHHIM OGBEKTOM KO-
TOporo sBadercs Munresaypckoe BOROXpaHMJHILE €MKOCTBIO OKOJO
17 Mnapga. Mo

3HauuTebHbHE H3MeHeHMsd, TOCAeAoBaBliMe mocite 1953 r., cBomsTes
K CAEAyIOUIeMY: a) NOSBJEHUI0O Ha TOCHOACTBYIOLIUX AB6COMIOTHHX OTMeT-
nax (OmpHGOPTOBHIE YACTH HU3MEHHOCTH) KDYNHBIX BOJOHATODPHLIX CHCTEM
(MarHcTpanbHEle KaHa/ W) CYMMapHO# IPOH3BOAMTebHOCTHIO 191 m3/cex;
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6) CTPOHTEJBCTBY HPPHTAUUOHHBEIX KaHAJJO0B PasHBIX NOPSAKOB ¢ GOJbLUOf
fIPOTSIKEHHOCTBIO XOJOCTOH YacTW M JIOSBJEHHI0 HOBBIX BOJOHANODHHIX CH-
creM 0OoJlee HH3KHX TOPSIKOB, MO NPOTAAKEHHOCTH NPEBBLINIAIOIIUX JJIHHY
BCeX peK AEMPeCCHH; B) 3aperynnposaHuio croxa p. Kypel, KoTopoe mame-
HHJO ee DOJb B (QOPMHDOBAHHH pPexHMa TPYHTOBBIX BOJ JeNpecCHH: H3
NUTalOMed apTepHd OHA peBpaTHIach B JpeHy.

CHmkenne MectHoro Gazuca 3pos3uu p. Kypel cocTaBmio or 1,7 go
1,0 M, aTo moBnexsio 3a coboii ysennuende B [IDHKYDHMHCKOH 30HE YKIOHOB
IIOTOKOB M COOTBETCTBEHHO — KOJHYECTBA JPeHHPYEMBIX ITOA3€MHBIX BOJ.
Hduns BoifiBreHHsi U3MeHeHHH B rayOGuHAX 3ajeraHHsi IDYHTOBLIX BOJ NpOBe-
JEHO CPaBHeHHe Kapr MMyOMH 3ajeraHusl TPYHTOBBIX BOJI, IOCTPOEHHBIX
I'. 1O. Vicpadunosem no cocroguuio Ha 1951 r. u 1962 r., ¢ martepuanamu
A3zep6aiifizkaHCKOH THAPOTEONOTHYECKOH CTAHIHM 110 COCTOSHHIO Ha 1969r.
OTH M3MEHEHHs1 B UEJOM M0 HU3MEHHOCTH WJIIOCTpUPYioTcs Taba. 27 u
puc. 68.

Tabauna 27

W3meneHne naomaneft (B %) ¢ pasauunoli ray6uHoil 3aneranusa
YPOBHS FPYHTOBBIX BOJ

Cay6una 3aneravud YpoOBUE CRVHTABHIX BOL, M
Tox
0-1 1-2 2—-3 3-5 5—10 ~ 10
1930 — — 67,27 19—82 12,6
1951 6,36 22,04 26,15 24,92 17,43 3,1
1962 18,44 40,95 21,45 11,33 71 0,73
1969 23,33 40,45 10,68 11,31 11,64 2,6

JlunaMuxa H3MeHEHHs YDOBHA TIPYHTOBBIX BOJ INO OTAeJbHBIM palio-
HaM HH3MeHHOCTH 3a TepHon ¢ 1930 mo 1962 r. (mo TI'. IO0. Mcpaduuosy)
npHBegeHa B Ta6a. 28. Kax BHAHO H3 NPHUBENEHHBLIX BbIE TaHHBIX, HA TeEp-

H3MeHeHHe naomaned (B %) ¢ pa3nuuHoii rhy6HHONA 3aderaHMs YpOBHs

Taybuna
Haébaio-
Crens njgg‘;‘;ﬂb' 01 | 1-2 | 2= | 3-5 | 5-10 | >10 |
R Ha 1930 r. (no B. A. lipukJOHCKOMY) \
KapabGaxckad . . . . . . . . ... .| 2054 | 0—76] — | 137 2--23] 2—43} 4—]
Muanckas . . . . . . e e e oo | 2909 2,02 — | 6,19 | 462{ 2,57
Illupeanckag . . . . . ... ... 6917 3,75 15,51 11,241 6,23
fOro-socrounas I[upeanb . . . . . .| 1563 1,36 5,91 1,06 —
Myranckas . . .. .. - ... .. 4658 13,92 327) 746 | 015 —
CanbsiHCKasg . . . . . . . . e e 727 0——18‘ 1,511 09 | 0,88 | 033} —
Kypa-ApakcuHckas HH3MEHHOCTb

B LEJOM , . . . . . . .- . .| 18826 67,27 19,82112,6
Mprametwanue, 3a 100% npunaTa TepPHTOPHA HU3MEHHOCTH, Ha KOTOPOH NH3YYaeTCi PEeHKHM rPYnTo

PHTODHH HH3MEHHOCTH Ha6a10Jaercs pPerHoHaJbHBIHA IOXbeM VPOBHS TPYH-
TOBBIX BOA. AHanus XPHBHX [O DEXUMY YPOBHS CBHIAETENILCTBYET O TOM,
4yTo0 Haubouablllee NOBBHIIIEHHE YPOBHA HalJI0XaNOCh IOCJe BBOJAA B IKC-
MJAyaTauuK HOBBIX KPYNHHIX OPOCHTEJBHEIX cHCTeM. MecTaMu BeaHYHHa
aTOro Nnogbema Aocturaer 6—8 M (ioro-socrouHas Iupsanb, Muabcxas
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Puc 68 CxemaTHueckas KapTa WU3MEHEHHs TrAyOGHH 3aleraHus rpydToBbix BoA Kypa-ApakcHHCKOH HH3-
MEHHOCTH 3a Nepuod 1952—1969 rr. (MHHHMAJbKOE CTOSIHHE YPOBHA BOABL, M).
] — naouagy ¢ OTHOCHTEAbHO YCTOAUHBBIM DEXRHMOM YDOBHS TPYHTOBBIX ROZ
Tl OuLaAN C HEVCTOHUMBBIM PeXUMOM (TeHIEHUHS K MOBBILEHHIO VPOBRS TPYHTOBBIX pon) 2—mo 10 w,
3—o1 10 no 20 M 4—o1 20 10 3,0 M, 5—o0tr 30 2050 6—or 30 10 100 M
IMomana C ue)CTOHUUBBIM PEXHMOM (TEHACHUHS K NOHHKEHHIO YPOBHS TPYHTOBHIX BOm) 7 —ao 10 Mt
8—or 1,0 1o 20 M 9—or 2,0 mo 3,0 M, I0—oT 3,0 no 50 M

Ta6auna 28
rPpYHTOBLIX BOl, 3a mnepuox ¢ 1930 no 1962 r. (no I'. 10. Hcpaduaosy)

343€7ANKRA TPYNTOBHX BOA, M

bor Jor2] e ] vs|swo] 0] 01| 1=2] 23] 3-5{5m0 | 1w

| Ha 1961 r Ha 1962 r
067 1 223 1 158 {329 | 1,83 | 1,28 | 1,54 | 566 | 2,23 | 0,86 | 0,63 —
1,37 | 3,12 | 528 | 453 | 1,13 — 18 | 7,75 | 3,71 | 13 0,8 —
0,04 | 3,76 | 6,1 11,76 13,34 | 1,82 | 663 | 889 | 8,14 | 727 | 507 0,73
146 | 212 | 195 | 1,59 | 1,13 — |21 2,67 | 1,67 | 1,27 { 06 .
2,05 | 9,68 | 9,9 | 38 — — | 412 11544 | 505 | 0,15 — -
0,77 | 1,13 ] 1,27 | 0,65 — — 217 | 054 | 0,65 | 048 — —

6,36 |22,04 126,15 124,92 [1743 | 3,1 18,44 14095 21,45 1133 | 7,1 0,73

BbIX BOA

crenb). IIpyroji BaXKHOW NPUYHHON, BBHI3BIBAIOILEN NMOTHEM YPOBHS TI'PYHTO-
BbIX BOJ, ABJISIETCH yBeJHUeHHe TUTAHU{ UX 3a cUeT HalNOpHHIX BoX. Ilo-
cielHee OODBACHSETCH BROJOM B 3KCAIIYATANWIO KPVIIHLIX OPOCHTENIbHBIX
KaHaJoB, DAaCMOJOXKEHHHX Ha BBICOKMX THUIICOMETPHUECKUX OTVeTKax Bilpe-
Jdeqaax o6.1acTH MUTAHUS NOJA3EMHBIX BOJ.
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Bonsioe Biusinae Ha HW3MeHeHHe IMIyGUHBI 3ajeraHus ypOBHsS I'DYHTO-
BBIX BOJ HMejo 3aperyaupoBanue pek Kyps, Typuanuas, Teokuas, Tup-
IBIMaHYyasi H CTPOHTENbCTBO KDYNHHIX  JDeHaXKHO-KOJJIEKTOPHBIX CHCTEM
(Kapabaxo-Munbcxufi c6poc, Tnasnwir UlupsaHekuii  xosnextop v ap.),
0 ueM TOBOPHJIOCH BHIE.

Kax cnenyer M3 MaTepHanoB DeXHMHBIX Hab/aoNeHuil, MOYTH Ha Bceil
TeppuTopuH Kypa-ApakcHHCKOl HH3MEHHOCTH TNOC/Ae Hauana 9IKCIIyara-
uan (1955 r.) KPYNHBIX HPPHTALMOHHBIX CHCTEM, TOCTDOEHHHIX Ha Gase
Munreuaypckoro BOJOXPAHHJHING, PE3KO YBENHWUHIHCH ILIOMAZH C TAyOH-
HOH 3aneraHusi ypoBHs TPYHTOBHBIX BOJ OT Hyna Ao 3 M. Tax, ecqau B 1951,
OHH 3aHWMaaH 54,559, oT BCeli TEPPHTOPDHH HHM3MEHHOCTH, To B 1962 r.—
yxke 80,84%. 3a s10 Xe ppeMs TioOWaNH ¢ NIyOHHON 3ajeraHHst TpyHTO-
BbIX BoA OT 3 10 5 M cOKpaTHauch cooTsercrBeHHO ¢ 24,95 mo 11,33% #
¢ 20,53 no 7,83%. llombem rPpyHTOBHWX BOX H yBENHYHBIIEECS B OBA3M
C 3THM HCHapeHHe HX BBI3BAJO [IOBHIIEHHE CTeNeHH MHHEPaJH3auuH TpyH-
TOBBIX BoA (Taba1. 29, 30).

H3merenne no rogam naomajgefl ¢ pa3jHvHOH MHHepain3lauHeill mosepx

Crenetb MUHepaAHaully

0—-1 1—2 23
Crens

1051 r. {1962 r. | 1951 r. } 1962 r. ] 1951 r. | 1962 r.

NepabaXeKam . . . . . 4 .. e e e 4. 327 2531 164 | 1,421 L,1T| 1,64
MHABCKAT . . . v v e v e o h e e e e 1,1 1,56 | 1,231 1591 1,55 | 1,85
LHIupBaHCKAA . « v v v v u o . - e e e 371 ( 441 ( 3,191 33 3431 36
lOro-soctounaa Ulupsars . . . . . . . . . . — | = 10600 — ) 002} 026
MyrancKas . . . . . . . . 0 0 e e e .. 0011018 1,26 133 1,48 265
CAmbTHCKAT + o + « 4 4 4 v o v s e e e v e s — — — — — —_
Kypa-Apakcuuckas HHUaMeHHOCTh Brerom, .| 8,09 | 8§68 1 7,33 l 7,64 l 7,65 110,0

Ta6auga 30

HamenenHe naomageit (B %) ¢ pasinunofi BeIHYHHON MHHEPATH3AUHH
TPYHTOBBLIX BOR

Bewunna MHHepaJH3alUKK TPYHTOBHX BoA, I/

61 1—

[&]

2—3 3—5 5-10 10—25 25—50 50—100 >100

1947 14,27 7,06 10,91 29,99 24,78 ) 299
1951 8,09 7,33 71,65 8,37 10,92 15,25 18,74 | 22,29 | 235
1962 8,68 7,54 10,0 10,91 10,5 17,0 15,89 1734 | 202
1967 2,69 9,32 6,3 13,73 | 24,0 43,94

B. P. BoaoGyes, JI. M, Cexupud M ApyTHe HCCAENOBATENH OTMEYAIOT
B npefenax Kypa-ApakCHHCKOHA HM3MEHHOCTH TECHYIO B3aHMOCBS3b MEXIY
IIyOUHOM M CTENEeHbI0 MHHepaNM3alliH TPYHTOBHX BOJX, a TaKKe MeXLy
CTENEHbI0 M THIIOM 3aCOJMEeHHst NOYBO-TPYHTOB 30HH aspanuu: 1) miaomanu
pacnpocTpaHeHHUs HEe3aCOJIEHHHIX MOYBO-TPYHTOB ¥ IMPeCHHIX BOJ COBNAJA-
I0T; 2) Ha mIomansix ¢ MHHEPAJIH30BAHHHIMH BOJIaMH, O0COGEHHO WMPH He-
riyGOKOM HX 3aJ€TaHHH, pacnpocTpaHeHhl MOYBO-IPYHTH DA3HOH CTENEHH
3acodeHuss (OT c1abo 3aCOMEHHBIX O COJIOHYAKOB).
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Bce 3rto noaTBep:KaaeTcs XapaxkTepoM pacnpeieseHdd  IIOMEane
£ pasHo¥ CTEMNEHBIO 3aCONEHHS HOUBO-IpyHTOB (Taba. 313.

o gmamumM T. M. AGpynparumoBa, u3 ofmieil mJoiafgd OpOIIaeMBIX
3eMenb <ocramadiomei 27145 Tec. ra, tonbxo 639,7 THC. Ta ABAAIOTCH
HEe3aCONeHHEIMH, a4 ocTajdbHble 2074,8 ThiC. ra B pa3HOH CTENeHH 3aCOJEHBI.

B racrosilllee BpeMd Ha OPOIIAEMBIX MAacCCHBAX HH3MEeHHOCTH CJIOXKH-
JuCh MCK/OYHTEAbHO HEONATONpHATHLIE MENHOpaTHBHBlE YCJAOBHA (3aco-
JeHue, ¢abonauHBaHHe 3eMenap), uro TpebyerT cepre3HHX YCHIMHA TO HX
vaydiieHuo. B OcHOBHOM 3TO CBOJAHTCA K CTPOHMTEIBCTBY MEIHOPATHBHO-
HPPHUTALHOHHBIX CHCTEM, K DEKOHCTPYKIMH HPPHTCAlHOHHBIX CHCTEM INyTeM
CIpsMJIeHHsA BHYTPHXO3AHCTBEHHLIX OpocuTes]eH, K NpOMBIBKE 3aCOJEeHHBIX
3eMedb, COGJIONEHHI0 OPOCHTENbHBIX M NPOMBIBHEIX HOPM, XK Gophbecduin-
TPAUMOHHEIMHA TOTEPAMH H BHYTPHXO3sUCTBCHHBIM cOPOCOM BON H TOBHI-
[HEHH]OR ¥ 1. J. HPpHTAauHOHHHX cucreM (no 0,8 mpotus cyulectBylomero
0,4—0,%;.

Ta6aunma 29
HOCTHOT® Cnost IPYHTOBBIX BOR (B %, mo I'. 0. Hcpaduaosy)

MOBEePXHOLTHOro¥cJ0A TPYHTOBHYX BOA (I/J)

3-5 5~10 10—25 25—60 50—1u0 ~ 100

1951, ) 1962 . ) 1951r. } 1962r. ) 1951 r, } 1962r. | 1951 5. | 1962r. § 1951 1.} 196271 ) 1951 r, 1962 r,

1,30 ) 1,58 ] 1071 1,1 | 089 | 1,0 |065] 076 061 ] 08 |02 | —
143 | 166 | 251 | 193 | 1,79 | 2113 | 283 | 201 | 236 | 28 | 008 | 001
353 | 384 | 387 | 4,45 | 468 | 569 | 623 | 6,06 | 7.8 | 522 | — | 019
002 | 085 | 053 | 045 | 054 | 060 | 094 | 054 | 438 | 374 | 1,96 | 182
208 | 304 | 262 | 2957 | 573 | 60 | 585 | 548 | 545 | 354 | 001 | —
ol fos2! = |02 | 157|124 104 | 165 | 124 | 001 | -

[3,37 110,91 1092 1105 11495 {170 [18,74 |15809 {2220 {1734 } 2,35‘ 2,02

Ta6auuwa 31

Pacnpejesenne 3eMejp No cTeneHH 3aCoNeHHs NMOYB B BepPXHeM
MeTpoBoM caoe. [fo xanusiM B. P, Boao6yesa, 1959 r.

Crenelb 3acOJeHHs, ° IIJIOTHOrO 0C1aTKa
flrowans,

C

ety Tec. T2 10 0,25 g; 825 2; (1)’(5) gg ;;8 Goaee 2,0
Kapabaxckas . . . . . . . 358 47,6 22,1 15,6 9,1 5,6
Muabckass . . . . . . . . 4620 27,0 23,3 22,2 2,0 7,5
lluppatckas . . . . . . .| 6875 2,7 36,9 27,1 19,6 12,4
Myranckaa . . . . . .. .| 505 18,6 13,5 18,1 23,4 25,2
CadpsHCKAA . . . . . . . . 149 — 6,0 29,2 46,0 188
1Oro-pocTounaa [lupeans .| 216 o 68 142 36,2 428

Beaopycckoe HMoaecse

Teppuropus besopyeckoro Tlonecbs xapaxrepusyercs WHPOKAM pas-
suTHeM GoJoT, HaJWyWeM OGOJBLHIHX IIOUlaflelt JECOB, eCTeCTBEHHBIX CEHO+
KOCOB M OACTOHIL H HE3HAYHTeNbHON MJOHIaJbi0 NaXOTHHX 3evetb. Ilu-
DOKHI paaMax Ha TeppHropHHM [losecbsl MONYYHJIM NPOEKTHO-H3BICKATENb-
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CKHe THApOreosoruyeckue ¥ HHXKeHepDHO-Te€osioTHUecKue paboThH, a TakkKe
HayyHbBle MCCAENOBAHHA NS LeJed MEJHOpaunuH. DTH MepONpUATHs, IPOBO-
IHMble Ha OOLIMDHOH TEPPHTODHH, HAWAYT OTpPaXeHHe Ha OGHIEM COCTON-
HHUH BOJIHBIX PECYPCOB.

CospeMennasi Ilonecckas HH3MeHHOCTh INPelCTaBiaser COGOH obmiup-
RYI0 DaBHHHY ¢ HPHMIIONHATBIMH KPasiMH-BO3BBIHICHHOCTSMM, OKaHMJSIOLIH-
MH ee ¢ ceBepa u wora. IlpuMepHo nososHHa (44%) ee TEPPUTOPHH 3ausira
GosoraMu M 3a6osnoueHHbIMH 3eMasiMi. B coctas [lonecssi Bxomur Ilpubyr-
oxasi paBHuHa (Bpectexoe Tlosiecne), pacnonoxKennas B 3anagHON YacTH H
uMeromas caIaBoBONHHCTHH penbed, 00yCAOBIEHHBI YepENOBaAHHEM MOpEH-
HBIX TP U IVIOCKHX ITOHHXKEHHH, a TAaKXKe caHpamollieecs ¢ Held BHITAHYTOe
¢ 3amafa Ha Bocrok [Ipunsrckoe ITosmeche. ITa HamGosbLIag MO MAOWANU
H Haubojee XapakrepHass uacTte lloneces mnpencraBasieT coGofl mMpoxne
ajanioBHAJBHEIE Teppachl [IpDHNATH W ee NPHTOKOB, IlepeMekalomuecs
¢ moHMaMHu.

Tunporpadrdeckas ceTp passHta caabo. KoapdHuHEHT rycTOTH pey-
HOH CeTH B UEeHTPANbHOH YacTH HH3MeHHOCTH kosebaercsa ot 0,17 no 0,27,
u JHWb Ha CKjosax on focruraer 0,34—0,45. TnaBHefHIHMH peKaMu aB-
aswores 3amagseii Bbyr ¢ npuroxamm Myxasen, Jlecna u Tlpumgts ¢ ee
nanbonee xpymubiMu npurokamu [luua, flcenpma, Jians, LlHa, TI'opbiHb,
Croipp, Croxox. Peunbie ZOHHBI HMEIOT THIMYHO MNOJECCKHH THII: Manayio
raybouny, GOJbIIYI0O IIMPUHY, 3a60JOYEHBI M YCIOXKHEHB! J1I0HO00pa3HbIMH
XOJMaMH.

B npenenax Benopycckoro Ilonecks umeercs 1Ba BOHOpasfeAbHLIX
coelHuTEeNbHBIX KaHana — JlHenposcko-Byrokuii u OruHCKHH, MeCTaMu
pasBuTa IycTasi Ce€Th OCYIUMTEIbHBIX KAHAlIOB M KauaB. Peikue osepa [lo-
aecbs (koapdunuent osepuoctu 0,2) OOLIUHO MENKOBOIHBL H YCHIEHHO
3apacTalor.

CpenHeronosasi TeMmmepatypa BO3ayxa KoaeGmaercs or 5,3 (Muuck)
no 7,4° (bpecr). 3umoit yacro Habmwonaiorcs orrenetn. Cpeinss raybuHa
NPOMEP3aHHUs CYNECYaHBIX MOYB He npepHHiaer 28—67 cM, HO B OTHR/b-
Hble romsl jpocruraer 72—139 cm. Heocymenunie 6os10Ta NpoMep3aror
B cpeaHeMm Ha raybuny 7—9 oM, uroraa no 50 cm. IlpoMepsanue ocymien-
HBEIX Gosor 6OJbHIOE H B CPeAHEM DaBHO 37 CM.

Ha repputopun bBenopycckoro Ilosecks rofoBoe KOMH4eCTBO amMoc-
tepubix ocagxos cocrasaser 520—600 mM. B orgennHete Mecsanb —B ain-
peje — HIOHe — 37ecb HepeIKO CO3JaeTcsi HalpsiKeHHBIH O6axaHC BJATH,
KOrJZa HCHAapeHHe INPEBHHIAeT BBHINABLICE KOJIHYECTBO OCAJKOB.

Pexum pex onHebiBaemoro pafiona [losecks xapakrepusyercss sicHO-
BHIPpaYKEHHBIM BECEHHHM [MIABOJKOM, HE3HAUHTENbHHIM IOJBEMOM B OCCHHMM
mepHox ¥ HH3KOH YCTOMYMBON MEXKEHBIO B KOMIe JeTa, Hauaje OCEHH HJIH
JKe BO BTODO# HOJIOBHHE 3MMHEro nepHoia, KOTHa 3alachl NOA3eMHBLIX BOX
3HayMTeNbHOo cpaboraHel. Mojaysab TOAOBOrO CTOKa 3aKOHOMEDHO yMEHbINA-
eTcs ¢ cesepa Ha wor oT 4 g0 2,5 afecex. PacmpepeneHue cToxa pek bac-
cefina Ilpunsity mo cesoHaM kpaliHe HEPaBHOMEPHO. Y IeNbHHIH BEC CTOha
B BeCeHHee INOJOBOJbe coctasiasier B cpeddem 50—709% roxosoro croxa.

Hlvpokne MexAypeuHele NPOCTPAHCTBA IPH MaJoM MpeBHIIEHHH HX
HaJ MecTHHIMH Ga3ucaMu 3posHd (6—I18 M Haj MeXeHHHM ypOBHEM BOI)
XapaKTepH3yIoTCsA caaloil ecTecTBEHHOM JpeRHpoBaHHOCThiO. [losToMy Ha
Gonbuieli yacTy TEPPUTOPHU HU3MEHHOCTH HABAIOAAeTCH BLICOKOE CTOAHWE
YPOBHsI TPYHTOBBIX BOH, YTO OGyCHOBJWBAET yCTOH4WBOe ee 3aGOaauMBa-
Hue.

IlenaTpaapHyioc 4acTh HH3MeHHOCTH 3aHuMaer Ilosecckad celsoBHHA
¢ HerMyOOKHM 3ajieranueM KDUCTadIHJecKux mopox ¢ynHiamenta. C 3amna-
Aa K Heil mpuMelkaer bpecrekaa mmaguna ¢ rayOHHOW 3aJjeranHs Qysia-
VieHTa B UeHTpasdbHOH udacta xo 2000 M, a ¢ Boctoxka — Ilpufiarckas sna-
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JI¥Ha ¢ MOILHOCTBIO 0CaJ04YHOH TOJIIM B LEHDPAJbHON YacTH BHaAHHH 6O-
qdee 5000 m. C wra u toro-zanaga [losmecckass HH3MEHHOCTH OrpaHuueHa
CKJOHAMH YKDaHHCKOTO KDHMCTAJNIHUeCKOTO mura H BouasiHo-IToxoasckoro
mIaTo, ¢ ceBepa — CKJIoHaMu Denopycckoro Maccusa.

Ha pa3smbiToii N0BepXHOCTY Me30-KalHO3OHCKHX IOpOJ 3aJeraiorT yer-
BEPTHYHBEIE OTJIOXKEHUS MOIMHOCTHIO oT 20 go 100 M u Gouee. B ux cocrase
BBIAEASIOTCH JOJEIHUKOBLIE, JIEIHUKOBbIE H IIOC/eJeIHNKOBHIE OTJIOXKEHHS.

B uenrpanpHoii wactu [losecest xapakTepHo oTcyTcTBHE —pervoHasb-
HblX BOXOYNOPOB MEXIY BOJOHOCHBIMH TODHM3OHTAMY, IIPHYPOYEHHBLIMH
K ueTBepTHuHOoH TOIule. B ¢€BASM ¢ 3TuM mojx3eMuble BOABI DAIJHYHBIX IO
BO3pacTy OTJMOXeHHH 00pasylor €IAMHBIH BOXOHOCHBIH KOMIiexkc. [yGHHEBI
3ajeravts YPOBHA TIPYHTOBBIX BOJ OIpenessitorcss reoMopdo/ioriyecKuMu
yeaosusimu llonechbsi. YKAOHB 3epkana FPYHTOBHIX BON B 33BHCHUMOCTH OT
VCIOBU{t ApeHHPOBAHHs H3MEHSIOTCH B IMMpOKHX mpefenax, HO B obigeM
oHu uypesBbrmaitHo Maaer (0,003—0,0002). JleilicTBuTesbuble CKOPOCTH HBH-
XKEHUS] 'PYHTOBBIX BOJ YMEHbINAIOTCH ¢ FIyOHHOH W B HANpaBJeHHH OT me-
pudepun K neurpansHoi vactu Ionxecssi.

B reomopdonornueckom ortHomeHur B Benopycckom [lonecse swiiens-
10TCA C1eJlyIomue paifoHbl.

1. Pafion Besopycckoii MOpeHHOH rpsiiel — ceBepublit 6opr ITomecckoit
HH3MEHHOCTH Om0 TOJOTOBOJHHCTAS BO3BHILIEHHOCTh, CPeIH KOTOpOfl BBI-
IeJaS0TC OTAeNbHBIE LEMOYKH KOHEYHOMOpEHHBIX BCXOAMJIeHuil. Paiion
XapaKTEePH3yeTCsl HAIHYHEM MeNKHX Pa3pOsHeHHBIX GOJOT B 3aMKHYTHIX
koTnoBHHax. bosora BepxoBbie 3aropdoBannbie. MomHocTs Ttopda 5—
7 M. Topth nomcTunaeTcss MOPEHHBIMM CYTIHHKAMA.

2. Paiton nnockoil BoAOpa3ienbHONl PaBHHHH pek GaccefiHa Ilpunsatu
n Hemana oxsarteiBaer JeBoGepexHyn uYacte IIpHnsTckofi HHU3MeHHOCTH
Mexnay pekon Slcenpna u BepxoBbaAMH pek LHape n Llna.

B mopdosorudeckoM OTHOIIEHHM palloH npeacTtasiser cOOOH MioCKOe,
cnabo BOrHYTOE B UEHTDE, BOJOpasie]bHOe IJaTo.

3. Paifion 3aHIpOB Ha MOpeHHHIX myiato [IHenpoBCKOTO f3BIKa OXBAThI-
Baer Henposcko-Ilpunsrckuit Bojopasnen k ory or mupoTsl bobpyiick—
CrapoGun u Mosapckue BbiCOTH. Bech paiioH npeacraBasieT mOJOTOBOJIHYU-
CTBIE WJIH IOYTH COBEpIIEHHO TUIOCKHe BOAOpPa3jeibHBle IJIATO C OTHEMAb-
HBIMH TODHIONHATHIMH B pelbehe yuactkamu. DosoTa npenMyluecTBEHHO
TIepexOJHOrg THNA, MopocHine cMemaHHbIM JecoM. CJo0# TOpda MOMHOCTLIO
3—4 M nojcTHAAaeTCs UJIOBATHIMH TIECKAMH H CYLJIHHKaMH.

4. Paiion Iluncko-Bpectckoro TeppacoBoro miato OXBaThiBaer OcTaHell
BBICOKO#l JleBoGepexkHo# Teppachl p. Ipunaru ¥ npexcrasaser coboil nono-
FOBOJTHHCTOE ILIATO, HECKOJNDbKO pacyjJeHEeHHOe B 3allajHOH YacTH HOJHHA-
My pex Jlecua u Myxaseun.

5. Paiion BopopasmenbHoro miaaro pex Ilpunsitu u 3anagsoro byra
3aHUMaer cpaBHHTeJbHO HeOoabIIyio 3amajgHyilo uacTh Ilomechss Mexay
pekamu 3anaiHbiM Byrom u Hcroxamm OGaccefima p. Ilpunsata (nuockui
BOJOpasnen).

6. Pafion monmner p. TIpunaTH ¥ ee riaBHeHMINX NPHTOKOB OXBAarhlBa-
eT HanGojee TMOHHIKEHHYIO uYacTb [IPHNATCKOH HH3MEHHOCTH B Tpeaedax
pacnpoCTpaHeHHsl HH3KMX rteppac p. [IpHmaTH H ee IPHTOKOB, TAe paclo-
JOKeHn! ocHoBHHie GosnoTHEeE MaccHBH [lonechsi (ITuHckue Gosmora, Cxpe-
ranoBo, TypoBokHi#l GosoTHbIH MaccHB, OnbX0BO H ;P.).

[IpenmymecTBenHoe pacinpocrpaHedHe B HAa3BaHHBIX DAHOHAX HMEIOT
pHIXJIKE IecsaHble MOPOAbl, 3ajeralollHe Ha MeCUaHbIX Ocalkax rajeoreHa
UJiM Ha MeJIOBHX OTIOXKEHHAX.

Anannz ycnosuii QopMHpOBaHHS pecypcoB TIOA3€MHEIX BOJ, C TOUKH
3peHHst HX DOJH B Tpoueccax 3a60naynBaHus, IO3BOJHJI C FHIAPOr€OJIOrH-
YeCKHX NO3HUHA BBIXEJIHTH CAeAYIOHIHe YeThipe 06JaCTH ¢ Da3JHUYHBIMH yC-
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NOBUAMH POPDMHDPOBAHHA NOA3EMHBIX BOJ H BHISIBUTb HX BJAHAHHe Ha NPO-
necce 3abonayuBanusa (puc. 69).

1. O6J1acTp paclpoOCTPaHeHHsT TPEX BONOYIOPOB B YETBEPTHUHEIX OT.I0-
Kenusix (GepesnmHcKas, IHENPOBCKAS M MOCKOBCKas MOpPeHH). 3ra 06-
JaCTb OXBAaTHIBAeT 10XKHHE CKJIOHH DBenopycckoit rpaam u Hemancxro-Tlpu-
nATCKoe Mexaypedbe. Jns Hee XapakrepHH 3HaYHTEbHBIE BPE3Bl DedHOI
CeTH H CBA3aHHBIE C 3THM IIOBHIIIEHHHIE YKJIOHBI |TOBEDXHOCTH 3€MJH W
3epKaJia TPYHTOBEIX BOJ IO CPaBHEHHIO €O CpeHHMH HUX 3HAYEeHHAMH HANnd
Beeit losmecckoit HusMennoctH (B npenxenax BCCP). Yposur rpyHTOBBHIX
BOQ OOBIJHO DACNOJIONKEHbI BHIE NNHE30METPHYECKHX VPOBHEH HAMOPHLIX
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PHC. 69, CXxeMaTHUECKasn KapTa THAPOre0JOTHYECKOro paloHHposanus Bexopycckerc
TMonecbst ansn uenelt MennopauMn.

1—rpanunn GaccefinoB cTOKa; 2 — o6aacTh pacHpocTpaneHHs TpPeX BONLOYNOpO:

B YeTEEPTHUYHLIX OTAONKEHHAX; 3 — o6aacTh pacnpocTpaHEHHs ABYX BOLOYNOPCE

B YETBEPTHYHBIX OTAOKEHHAX; 4 — 06aacTh pacnpocTpaHEHWS ONHOTO Eoloynopd

B YETBeDTHUHBIX OTNOXKEHHAX; & — obaacTb OTCYTCTBUA BOJOYIODOB B  uerber

THYUBIX OTJOXKEHHAX; 6 — HOMED THIAPOreoJorHueckoft oGNacTH; 7 — HOMep TULpC-
reoJIoTHYeckoro pafloHa

BONOHOCHBIX FOPHSOHTOB, H TOJNBKO B MOHMax pek, TAe IPOUCXOINT pas-
rpyska NOA3eMHBIX BOJ, OHH COBIANAIOT ¢ HANOPHBIMH.

Bonorsble MaccHBH, pacniolioXensble Ha TEPPHTOpHH OOJacTd, nosy-
30T mHTaH¥e B OCHOBHOM 3a CYeT arMOcdepHBIX 0CalJXOB, a Tax¥e BOJI
MECTHOTO II0BEPXHOCTHOTO CTOKA H TPYHTOBBIX BOA.

2. O6nacre pacnpocTpadeHHs ABYX BOJOYIODPOB B UETBEPTHYHHIX OT-
JOKeHHAX (AHeNpOBCKAadg H MOCKOBCKAs MODEHH).

Tepputopusi obaacru pacrnosoxerna Ha 0XKHOM CkioHe benopycckof
rpsilbl B MecTax pasMeiBa OepesmHckofi MopeHbl. Penbed MeCTHOCTM HOCHT
Gonee ONOKOWHBIN XapaxkTep, €M B ONHCAHHOW Bbille 001acTH, 01HAKO YK-
JOHBI IIOBEDXHOCTH 3€MJIM H 3€pKaja TPYHTOBBIX BOJ| MIPEBHIINAIOT YKJIOHHI
uenrpanbHofi yactu Ilonecesi. Hanname Tonbko ABYX MopeH 00yc/0OBIHMBaeT
fonee TeCHYIO0 CBA3b BOJ BE€PXHHX H IM1yOOKHX TOPH3OHTOB (10 CPABHEHHIO
€ MepBOll 06;acThio, OAHAKO B Nponeccax 3a60/MaYHBAHMA OCHOBHYIO DOJb
HIPaOT TPYHTOBBIE BOABL M BOJEI MeCTHOTO TOBEPXHOCTHOTO CTOKA.

3. OOnactp pacmpocrpaneHHs ORHOTG BOAOYNOpa (JMHENpPOBCKAaA HIH
MOCKOBCKAas MOPEHa) JeTBEPTHYHBIX OTIOXEHUSX.

Sra TepPPUTOPHs OXBATHBAeT 3alajHyis | CEBEPO-BOCTOUHYID UACTH
Benopyockoro lonecba. OHa XxapaxrepHsyerTca CIOKORHHM, <¢1abo pacuie-
HEeHHBIM pelbedoM. YKIOHBI IIOBEDXHOCTH 3eMJIH H 3epKaja TIPyHTOBHIX BOJ
HeBeJIHKH, XOTS BOCTOUHasi 4acTb objacrm orTsmdyaercs Ooabmesl pacuie-
HEHHOCTBIO penbeda.

Hanugne TOAbKO OAHOM MOpEeHHl, 9acTo ONeC4aHEHHOR H HeBHIIEPKAH-
HOH mo MPOCTHPAHHIO, 00yCHOBAMBAaeT XOPOWIyI0 THIAPABIHYECKYIO CBA3b
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TPYHTOBBIX M HamopHeix Box. [Ibe3oMerpuueckHe ypOBHH BEDXHHX HamOp-
HHIX TODH3OHTOB HaXOASTCH HEOKOJBKO HHXKe YpOBHEH TPYHTOBBIX BOJ HJIH
Ha TeX JKe OTMETKax.

4. O6aactp OTCYTCTBHSI BOJOYNOpPOB (MODEH) B YETBEPTHYHBIX OTJIO-
KeHUAX 3aUUMaeT LEHTPAJHHYIO 4acTh IlojleccKOB HH3MEHHOCTH.

Sta TeppHTODHN mpexncrasasieT coGoil oGmMHMPHOe THADPOTEOJOrHYecKoe
«OKHO» B BHAe TOJLIH NecuaHuXx oO0pa3oBaHHM C BecbMa 3HAUHTEJbHEIMH
Bpe3aMHi MaldeOO0NHH, Fle PAa3rpyxaioTcs HanopHHe BOABI, HMEOIIHEe OT-
daneHHbe obxacTH nuTanus Ha cesepe (bemopycckas rpsanza) u iore (Bo-
JILHCKO® T1JIaTO) .

YKJIOHB TIOBEPXHOCTH 3eMJH H 3epKajda TIPYHTOBHIX BOX Ha TEPPHTO-
puu 06nacTH HMEIOT MUHMMAaJbHBlE 3HAYEHHS MO CPaBHEHMIO C HPYrHMH
rufiporeosornyeckiMu  obaactaMH. OTMeTKH [be3OMEeTPUUECKHX YPOBHell
BOJOHOCHBIX TFOPDH30HTOB B JOJHHAX PEeK HECKOJbKO Bbille HAH O.1U3KH
K OTMETKaM ypOBHell FpYHTOBHIX BOJX, 4TO OmnpefelseT B npexenax 3To# o6-
JIACTH PasrpysKky TyOOKHX MOX3eMHbIX BOJ.

B cBs3u co cnabuM ApesupyiomnM BausHueM [lpunaru u ee npuro-
KOB, pasrpyxarlunecs HaMoOpHble BOAbLI oéycnosnm&an}or TIOCTOAHHOE BBICO-
Koe MOJOXKeHue FPDYHTOBEIX BOJ, 4TO BHI3KIBAET I[IE€PEyB/JIa’KHeHUe BepXHHX
FOPH30OHTOB IIOYB H BedeT K Pa3BHUTHIO YCTOHYHMBOro 3abosauynBaHusAs. Ta-
kM o06pasoM, MoX3eMHble BOLH Ha TeDPHTOPHH UeTBEPTON THAPOreo-
norudeckoil 06JacTH HrpaioT 3HAYHUTEABHYI0 PONb B IHTAHHH GOJOT.

B pesyiabraTe OCymieHHss TOP¢GSHO-GOJNOTHBIX TPYHTOB MPOHCXOJHT
yMeHbLIeHHe (YIIOTHEHHe) MOILHOCTH ClOs Topda, HaxoAsllerocs BHIIIE
YPOBHA TPYHTOBHIX BOJ, H3MeHeHHe BOLHO-QU3UYECKHX H MeXaAHHUECKHX
CBOHCTB MeJHODHPYEMBIX [PYHTOB H B CBSI3H C 3THM H3MeHeHUe HUX BOIHO-
BO3AYIUHOMO pPEPKHMA, BIHAIOLIEro Ha POCT CeNbCKOXO3AACTBEHHHIX KyAbTYD.

K. 11. JlyHoun oTMeyaeT, uyto IPH yJaJeHHH H3GBLITOUHOH BOJIBI B pe-
3y/1bTaTe NMOHHXKEHHUS YPOBHsi IPYHTOBHIX BOA (OCYHIEHHst) TDPOHCXOMMT ym-
noTHeHHe (ycaaxa) rtopda, cGiuXKeHHe uyacTHH, H Iepeynaxkoska HX. Pasnl
(BoAa, ckeneT rpyHTa, BO3AYX) IepepacnperensiioTcs riasHuiM 06pasoM 3a
CyeT YMEHBLIEHHS] OTHOCHTeJNbHOTO COAEPXKAHHA BONH H COOTBETCTBEHHO
yBeJHYeHHs] KOHUEHTpalHy cKeJleTa U BO3AyXa.

Ycagxa rtopda Ha MeNHOPHDYEMBIX YUacTKax IPOHCXOAHT TakkKe H
B pe3ysbTaTe paspyllleHHs OPraHHYECKOTO BelllecTBa a3pPOOHHIMH MHKpPOOp-
raHusMaMd., YBeludueHHe 30JbHOCTH TOPGAHHIX TPYHTOB I10Kas3ajao, 4ToO
exeroxHo #a 1 ra miomann MPUXOAHTCA Xo 6 T pa3pymleHHOro opraHuye-
CKOro BELIeCTBA, YTO 'COOTBETCTBYeT YMEHbHIEHHWIO CJ0s Topda NPUMEPHO
Ha 3 MM.

Ha MuHckoli OnbITHONH GOJOTHOH cTaHUMU Obl1 OCyHlen  yYacToK
B 1912 r. O6mee yniortienue topdsiHoro rpyhta 3a 46 ger mocrurao 23 cM
(raba. 32)

B mecyaHbIX TPYHTax BCJIEACTBHe IUIOXOr0 KaMHAASPHONO MOXHSATHS
BepXHHMEe CJIOH MPH HaJdMYHH HHTEHCHBHOrO HOMapeHHs TepsIOT BOXY 1O BO3-

Te6ainna 32
Ycaaka Topda Ha MeJTHOPHpYeMbIX yuacTKax

* MouHocTs Topda vV noKazaTe TbHBIX KOJOXIEB, CM Cpennas

Ymen we: ne c10s Topda \ R R R 5 . ) . :%LE;

Bo1913r. ... ... . |14 196 —_ 211 | 200 | 196 | 183 | 183 197

B1959r. .. .. .. .| 97 101 — 107 103 102 95 94 100
Cpennee  yMeHbuieHue

3areg ., . ... . — — — — — — — — 2,04
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AYUIHO-CYXOTO0 COCTOSIHHUs, a HIDKHHE — OCTAWTCH HACHLIIEHHBIMH BOIOIL.
HenpapunpHoe Ocymiewde M BhipyGKa J1ecoB NPHUBOAST K OHCTPOMY pasio-
JKeHHI0 OPraHHYecKOro BEILIECTBA B NOYBEHHOM TOPH30HTE INeCYaHHX TpyH-
TOB H X NIOJHOH IOTepe HX CBASHO-
cryt. [lecku HauuHawT paspesatnes

Ta6aund 33 4 cranoBaATC OGHAKEHHBIMH.

UsmeHeHnHe BOAHO-H3HYECKHX CBOICTB B mpouecce ynaoTHeHUs 3a.e-
OCYWaeMbIX TPYHTOB #U HPOUCXORUT COMHKEHHE HACTHLL,

C1y- T1po10/KuTeILHOCTL MeTHO- ﬂe@OpMprmTCH BOJIOKHA H TOHKO-
Guna | Topdsuoe pauss (B roiax) MHCHepCHuie pakUHH, B pesyJabTa-
0t60pa, | Goioto T€ 4ero U3MeHIITCA IepBOHAYA Tb-
H f 18 ) 5 | Has CTPYKTYpa TPVHTA H ero’ Mexa-

HHYECKHH COCTaB B CTOPOHY VBedu-

Honwnan praroemMkocTs % 0T UeHHs AucrepcrocTd. B pesynbra-
abc. cyxoro rpynta Te YIJOTHEHUS ¥ YBeJHUEHHS 30.1b-

5—151 494 1 3397) 32041 352513411 pocry mop BAHsHMeM MeRMOPARHMH

v __ .) =
2030\ 5126 | 438,7 3747 3627 gg‘gg H3MEHAOTCH BOAHO-PH3MUECKHE I

50—60{ 6013 | 4929 363,2| 542,1 k
MeXaHHuyeckue cBofictBa Ttopdo-
O6uwas NOPHUCTOCTS, rpyHToB. Ilo nanHeIM psia ucc.ie-
% oT o6beMa rpyurta zomareneit (M. C. Jlynnsosny,
—15) 88,73 | 84,55 83,52} 85,02 l 84,84 [. ®. T'oay6), cHuxawTcst BJaro-

2030} 89,14 } 87,251 85,55| 8465181,71  eMKOCTH M MOPUCTOCTH OCYHIAEMbIX
50—601 89,96 | 88,43 88,84 89,1885,91 IPYHTOB W yBEJHYHBAETCH obben-
HBlH H YyAeJbHBIE BeC, a TaKxKe
YMeHbIIAITCH bUIBTpANHOHHbIE

O6bemMub il Bec, reuM

5—-15] 0,179 | 0,248] 0,264 0,241 (0,249 .
20—30| 0174+ | 099 | 0228| 0263{0268  CBOHCTBa M BogooTAaua. B 1abi. 33
50—60§ 0,150 | 0,179 0,234 0,164 ;0,216 OpUBOASATCA JaHHbIe IO H3IMEHeHU!O

BOAHO-GH3HYECKHX CBOHCTB OCyila-
eMBIX I'DYHTOB.

[Ipu ocymieHnn U VYNIOTHEHHHW TOPPSHBLIX TPYHTOB  YBEIHUHBARTCS
duIbTpanAOHHAY AHH3OTPONHOCTh HX. B Heocyllennofi 3ajiexu OHa BHIpA-
’keHa B MeHbuieli Mepe, yeM B OCYINEHHOI (BepTHKaJAbHas (QUIbTPALIST
BoJipllle, YeM TOPH30OHTANbHanA), Taba. 34,

Ta6auna 34
HimeHenue Ko3ppuuneHToB PHIbTPaALHH TOPPAHBIX
FPYHTOB MpPH OCYWEHHH

I1py rayOuse oCYLICHHS, Cv
o ocy-

Maces mewna 50 70 100 | 150

Toaeccxas onsiTHan 6GoaoTHAA
CTAHIHSA . . . . . . . - . .l 10—-20 4,0 1,8 108 —
bacceiin p. Opecent . . . . . . 4-—-5 1,151 0,60] 027 | 005
DepeznHckuil maccus . . . 5—6 1,0 04 | 018) —

MuHcKkas  onmTHas 060101H48
CTAHIMA . . . . . . . . « » 6,0 10 G431 0,18 —

B Husunabix TOPPAHMKAX BOLOIPOHUIAEMOCTH YyMeHbwaercs 8 10—
70 pas. Cpelnee yMeHblleHue KO3(PPHuMEHTa (QUABTPAIMH COCTABAACT NPH
rayGuHax ocymieHHs: a0 5 cM — B 4—7,5 pasa; no 100 cm — B 20—50 pas;
10 150 em — B 100—400 pa3. Bogooraaua yObiBaeT TakiKe C VBeJHYEHHEM
CTemeHy OcCymieHua ¥ ycaiku topda (yMeHpwaercs 0611as TOPHCTOCTb I
pasmepsl mop). K. TI. JIyaauu (1964 r.) cuuraer, yTo BeqHUHHa BOACOTHA-
uyy usMmensiercs or 0,20--0,30 maa HeocywenHo#, mo 0,05—0,10 1ma ocy-
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LeHHo# HUSHHHOH 3ajJexXH, AIA BEPXOBOM 3ajexXH cO CTElleHbl0 pasno-
xenus topiba 209 oHa coorsercTBeHHo BapbHpyer ot 0,15 mo 0,03.

B pesyapraTe ocyimleHHs 6OJIOT yCHAMBAETCA a3pauds TPYHTOB, YTO IO-
Bhililaer 'GHONIOTHYUECKYI0 AKTHBHOCTh. JTO MPHBOAHT K YBEIHUEHHIO a30T-
HbIX BeINeCTB, YJy4YIIeHHI0 XHMHYEeCKOro COCTaBa rpyHTOB, TOBLIIIEHHIO
KOJHUYecTBa FyMyca, 30IbHOCTH M COCTAaBa HACHIIEHHs OCHOBAHHsAMH. Bce
3T0 TPUBOJHT K CHMHKEHMIO O0uiell H MMAPOJHTHUECKOH KHCJIOTHOCTH.

[lonu:xkeHHe BAATOEMKOCTH B Pe3yJbTaTe OcyHIeHHA Ttopda IPHBOIHT
K CBepThIBAHHIO OpraHH4yecKHX KOJJMOHNOB H IIOCTENEHHOMY YTPauHBaHHIO
crnocOGHOCTH yacTHy Topda K HabyxaHHIO.

Uccrneropanuavu B. @, llleGexko (1965) yeraHOBJEHO, 4TO OCHOBHBIM
PAcXOIHEIM 3JeMeHTOM BoAHoro Gajganca 60OT sIBAsiETCS CyMMapHoe Hc-
mapenue. B 3aBHCHMOCTH OT BOAHOCTH TOAQ, I[VyOHHBI 3a/eraHHS YpPOBHHA
TPYHTOBBIX BOA H THIa CEJLCKOXO3AHCTBEHHHX KyJbTyP CyMMapHOe Hcha-
peHre ¢ OCBOEHHOTO H OCylleHHOro 60JI0Ta MOXKET 3HAYMTeJNbHO NPeBLINIATh
yclapeHue ¢ HeoCyuIeHHbiX ©0J0T, M#00 ocTaBaThcA Ge3 mameHenus. Kpome
toro, B. ®. llleGexo ykasmBaeT, uTo HaubOJee 4YETKO BJHAHHE OCYIUEHMS
60J0T HA THADPOJIOTHYECKHII pEXKHM BOAOCOOpPOB TIPOABJIAETCA B IHepBbie
FOJH Tocae ocymenusi ‘C TedeHueM BpeMeHH 3To BJHfIHHe ociaabesaer.

Ha ocHOBaHuu HCCIENOBAHHMS THAPOJOFHYECKHX OCOGEHHOCTEH MEIHO-
puposanHex Bogoc6opos A. I'. Bynasko (1970) yxasniBaer, uto B pe3y.ib-
TaTe OCyHIEHHs G60JOT TOJOBOIl CTOK ¢ BOAOCGOPOB MOXKeT KaK yBeJaduH-
BAThCSA, TAK H YyMeHbIHATbeA. DTO ODBsICHASTCH TeM, YTO BECEHHHH CTOK,
onpefensiomwui BeJIHIHHy FOJOBOF0 CTOKA, 3aBHCHT OT ABYX NPOTHBOPEYH-
BHX (dagropos. Bospocimas eMKoCTs 30HH a3panUH MeTHOPUPOBAHHBIX §O-
10T K Haualy MOJ0BOJbsl Bbi3bIBaeT 6O.bINNe NOTEPH TaABX BOJX, YMEHb-
mas MaKCHMajbHBE PAcXOXbl BeCEeHHero noaoBoiba. C Jpyroil CTOPOHHL,
pa3BuTaf HCKyccTBewmas ruiporpaduuecxas cern cnocoGerBver PopMHPO-
BAHHIO MOBBILEHHBIX MaKCHMAalbHbIX pacxoi0B. COoTHOIIeHHe 3THX (PakTo-
POB B pa3anuHble N0 BOXHOCTH OBl ONpeIeIseT yBeJdHYEHHE HIH yMeHb-
LieHHe BECeHHEro, a CJeIoBaTeJbHO, ¥ [ON0BOTO CTOKa. B JIETHIOWO H 3WM-
HIOI0 VieK€HH Ha BCeX MeJHODHPOBaHHBIX B0OA0c60pax OTMedaercs yBenu-
geHHe CTOKA.

Ilpu cHUXKeHHH YDOBHSL TPYHTOBBIX BOJ B Tpelesax MeTHOPATHBHBLIX
CHCTEM 3TO MOHMIKEHUE PACHPOCTPAHSETCs W HA [IIPUJIeraloliHe TeppHTOPHIL,
nmocTeleHHo YMEHbMiascr N0 Mepe VAAJAeHHA OF CpaHull MeJTHOPaTHBHON
CeTl.

lllvpHHa 3omubI TMOHMXKEHHH VPOBHA TPYHTOBBIX BOA 3aBHCHT OT IOJIO-
JKeHHs YPOBHS BOJBl B MEIHODATUBHOH CeTH, a Take OT NPOHHIAEMOCTH
BOAOBMVEINAKIIHX MOPOA H BeJHIHHb HHOUILTPANHNOHHOrO NHTAHHSA.

AHanus JaHHBIX MHOFOJIETHAX PEXKHMHBIX HabaiomeHu#t mo JIyHUHCKO-
My THIPOreoJorHyeckoMy CTBOpy (MexAypeuybe pek Do6Gpunku u Lluwl)
{I03BO1MJIH BBIIBUTh TEHIEHUHIO K CHHXKEHHIO YPOBHH TPYHTOBBIX BOI TOZ
BJAHAHUEM OCYLIHTEJbHbIX MeponpHathil Ha KpectyHoBCckOM 60.0THOM Mac-
cupe. Ha 3ToM MaccuBe HH3WHHOrO THHA mjiowlaipio 15 teic. ra B 1960—
1962 r. ocymeno 5 7eic. ra. ComocraBfieHHe CPeXHErogOBLIX 3HaueHuil mo-
JIO’KeHHs] YPOBHA TPYHTOBBIX BOX B OJMHAKOBbiE MO BOJHOCTH [OVIBI
(1960 r. n 1966 r.) 1m0 ® mocJde OCYyHIeHHH IMIOKA3aHO, UTO FJIVOUHA 3ajera-
HYS VDOBHY TPYHTOBBIX BOJ B CKBAXKHHE, HaxoAsuiefica B 37> M OT KaHa-
Bbl, yBeqHunaace ¢ 0,10 xo 0,97 M. B cxBaxune, Haxoasuuefics B 1740 m,
ypoBeHb ‘CcooTBeTCcTBeHHO yhana ¢ 0,06 mo 0,65 M, a B cKBaxKuHe, pacnomao-
xeHHOHl B 2675 M, — ¢ 0,02 no 0,38 m. ConocraBienvie CpeaHUX TFOTOBBHIX
3HaYeHHH CTOSHHA ypOBHS CPYHTOBBIX BOI 33 IlePHOX ¥ IIOCA€ TIpOBeJeHHS
ocymuTeNbHHX PaboT MOKa3ajo, 4TO Ha [MEeCTOM rofdy I[0cae Hauajaa Me-
JUOpPATHBHBIX paboT VpOBeHb IPYHTOBLIX BOJX Ha oOcymeHHoir uacru Kpe-
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Ta6auua 35

CpeaHeMHOroneTHHII GanaHe TPYHTOBBIX BOX (B MM) Ha yuacTKax KpecTyHckoro maccHsa
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CTYHOBCKOTO GOJIOTHOrO MAacCHBA NOHU-
suaca ma 0,40 », a na npUIeramIUUX K
60J0Ty MHHepaJbHB\ 3eMIsX oT 0,49 1o
0,67 M.

Ha T'nybonenxon 6o.0THOM Maccl-
Be (3ananHas yacib llogechka) B okpy-
Kalolllel ero (IOBHONISUMAIBHON paB-
HHHe Ha0doJeHust 3a KoJeGaHHeM ypOB-
Hs1 MOA3eMHBIX BOJA Nposoasites ¢ 1965—
1968 r. OcywHrenpHble paGoTe Ha yda-
CTKe HavaTel B8 1967 . B nacrtosiee Bpe-
Msi 6OJIOTO OCYLIeHO M UCNOJIb3yeTcs MOJ
NaxOTHbIE YTO/bsl, 2 YaCTHYHO IJs TOp-
o1006b1UH.

AHasM3 TaHHBIX PEeXKUMHBIX Ha6.110-
JeHHH [0KasaJ, YTO CHHXKeHHe YDOBHS
NOA3eMHBIX BOJ Ha TEPPUTOPHH, TpH.Je-
raipiler K 60J0Ty, elle MpPoyoaKaeTCs.
CorocTtaBHB NoJj0KeHHe MpeanaBoiKoBo-
rc ypoBHs QO HauaJsa W Tocje MpoBee-
Hyf OCYIIEHMS 10 CKBAXKHHAM, Pacnoio-
KEHHLIM Ha Da3jIMYHBIX PacCTOSIHUSIX OT
OCYLUMTEIbHOrO KaHaJia, OnpeJeand Be-
JUYHHB! CHHXKeHUs YPOBHEH: Ha paccros-
Huu 1000 M oT kaHana 3Ta BeAUdHHA CO-
crasaser 0,9—1,5 M, Ha paccrosnull
2000 m—0,5—0,7 M ¥ Ha pacCTOAHHI
3000 m — 0,35 M. KosinuectBO 0Cafkos B
CpaBHHBaeMble ToJbl TOYTH He H3MEHd-
nocb (650—672 mm).

CHuKeHHe ypOBHSI TPYHTOBbIX BOXA B
pe3yJbTare OCyIleHHsi BbI3BIBAeT HEKOTO-
poe yBesIHUeHHe aMIJHTYA ero KoJeba-
Hul. OHAaKO XapaKTep U3MEHEeHHs yPOB-
Hsl TIO Ce30HaM COXPaHseTCsd aHaJorHy-
HbIM €CTECTBEHHOMY PEXKUMY I'DYHTOBBIX
BOJL.

HMamenenne  3jnemMedtToB  OajaHca
IPYHTOBBIX BOJ NOJ BJAUSHHEM OCYLIH-
TeJbHOI MeJHOpalldH MNPHBOAHMTCH Ha
npuMepe Toro xe KpecTyHosckoro Go-
JOTHOro Maccusa. s storo ompenene-
Hbl CpelHeMHOroJieTHHe BEeJHUUHBI OT-
JleJbHbIX »deMeHTOB OaJsaHca 10 ocyuie-
HUS 3a jJesaTh Jer (1954—1962 rr.). u
nocjde OCylieHus 3a ceMb JeT (1963—
1969 rr.). CpeanerogoBoe KOJHYECTBO
0CajKOB B 3TH INePHOABl COCTABHJIO
585 MM U 570 mM.

ComocrtaBassi AaHHBe 6agaHca 110
IepyHoiaM M Ce30HaM rojid, MOYKHO OTMme-
THTb, YTO OCYHIWTeJbHBIE MepONpHITHSA
BHOCSIT 3aMeTHBle W3MeHeHHd B COOTHO-
WeHHe COCTaBHBIX 5JeMeHToB OaJaiica
rPYHTOBBIX BOA. Pacuerh moxasa.nn, UTo
g0 ocylienusi Gostota npeobiagana HH-
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buabrpanusa (90,0 Mm) Hag ucnaperdem (83,9 mm). Hecmorps Ha 3to Ha-
6.110/12710Ch YMEHbliIeH}e PecypCoB IPYHTOBHIX BOJA, BbI3BaHHOE OTTOKOM B CTO-
pony p. bobpuk (11,6 mm).

Ilocne ocymwenus mpeobaaiaao ucnapenve (230,9 MM) Haj uHOHIb-
Tpauueit (226,2 mM) M npuTok (20,4 mM) Han orToxkov (18,6 mm). Taxon
X0J1 BOJOOOMEHa B CBOIO OdYepelb BLI3BAJ U3MeHeHHe B COOTHOLUIEHUHM 3Je-
MeHTOBR DanaHca Ha cocelHeM OOJOTHOM U TNpUieralolieM K HEMY Cy\O-
JoJbHOM nosieBoM yyactke (Taba. 35). Ha GoaorHom yuacrke (ckB. 9, 12,
15) mocne mpoBeleHUsl OCYIIMTENbHBIX paboT YBEJAMYMJCS pPacxoj NOA3eM-
HOTO TMOTOKAa. DTO MPOU3OILJIO KAK 3a CYeT YBEJHYECHHsSI OTTOKAa B CTOPOHY
nepeBoro GOJIOTHOTO yYacTKa, Ha KOTOPOM moj BJMAHHEM OCYIUeHHs 3HaYu-
TeJbHO CHM3WJHCH YPOBHU I'PYHTOBBIX BOJ, TaK H B pe3yjbTare yMeHbIleHHs
NPUTOKA €O CTOPOHB, YaCTh KOTOPOro MepexBaThiBajacb KaHABOH, paclo-
JIOZKEHHOH BbIlIE MO NOTOKY IPYHTOBBIX BOJ, .

B pesyabrate pecypcel IPYHTOBBIX BOj Ha BTOPOM yyacTKe 3HAuH-
TEJbHO YMEHbWHINCL. OTTOK TPYHTOBBIX BOJA C IOJIEBOID ydYacTkKa B CTO-
poHy 60Ji0Ta HECKOJbKO BO3POC, He Bbl3BaB cpaborku ux 3anacos (bBomee
TOTO, OHHM YBEJIWYHMJHCL). ITO, BepOATHO, 0O0bscHsieTcd OoJblloil BOJO-
OOUJIBHOCTBIO JIeT MOcJe OCyIIeHHs M, BO3MOXKHO, MOATGKOM BOJ M3 HMKe-
JexalldX BOJOHOCHBIX TODH3OHTOB, BbI3BAHHBIM H3MeHeHUeM COOTHOIIEHUS
ypOBHell ‘B0 MO BAIITHHEM OCyHIeHNs.

BoimonneHHoe B nocjefHee BpeMs 000O0lleHHE MaTepHaJOB MO PeXUMY
10/I3¢MHBIX M MOBEPXHOCTHBIX BOX Ha TEPPHUTOPUAX, MOABEPKEHHBIX OCY-
LIHTeJbHOI MeJTHopallHy, NPUBeJo K pa3paborke HauboJee BaXKHOH Npob-
JieMbl — MIPOTHO3y HOBBIX pexuMoB. McKyccTBeHHble (HOBbIe) pPeXXKHVblBOT
Ilonecbst GopvupyioTcs Ha MIOUIAIAAX OCYUIMTEIbHON MEpPHOPALHM, a TaK-
e U Ha npuJjeramoumx reppuropusx. Ilo nmemumMes B Hacrosiee BpeMst
JAHHBIM, YCTAHABJAWBAIOTC sl OTAENbHBIX PafioHOB C.IeIVIOUMEe JIOKAJib-
Hble TEHTIeHUUHM B pPeXUMe, KOTOpbie B 3HAUUTesNbHOIi Mepe OCBeAIOT H3-
MetieHde BojaHoro pexuva beaopycckoro Ilodechbs.

|. CHHKeHHe ypOBHell NOA3eMHBIX BOJ — CPeIHeroIOBbIX U Mpeipna-
BOJKOBBIX — Ha OCyllaeMbplX ILIOL[AISIX DACHPOCTPaHsieTcsi 00 ofe CTOPOHbLI
OT IPEeHUPYIOLUX cHUCTeM Ha paccrogHuu or 1,0—15 no 7—8 xwv B mpene-
adax 10—20 cm B 3aBHCHMMOCTH OT pas3Juuus YCJOBH{ I'mJIpOre0JOTHYECKHUX
panoHoB,

2. CHnxeHHe YPOBHell yCcuAMBAaeTCsi 'B MaJiOBOJHbIe TO1bl, MTO YCJIOXK-
HSET OUEHKY CPeIHMX MHOTOJCTHHX NapaMeTPOB mpoliecca.

3. CHuKeHue ypoOBHeH NOI3eMHBIX BOJ 3HAaYHUTEAbHO yMeHbIIAeTCS NPH
ABYCTOPOHHEeM PeryJUPOBAHUHN pexuMa (MeTHOpPaTHBHble CHCTEMBI JABYCTO-
POHHEro JeficTBAA — OCYIIMTEIbHO-YBIaKHATE bHbIE) .

4. Tlog3emMHBI CTOK C NJAOLLAJEH, MpPUJeralolluX K ocyllaeMbM 060-
JOTHBIM MaccHBaM, Bo3pacraer o 10—209%, uro BJIusieT Ha pexum o06-
HIero pevHoro CTOKa.

5. Ilpu ycrolluupoll OCYWIMTENbHOA MeJHOPAllMM (CHHXKeHue YpPOBHeH
NoJA3eMHbIX BOA Ha MeJIHOpUPYeMOH TEepPPUTODHU BblpaBHHBAeTCs, MOIBeEp-
rasich 3aTeM B MHOTOJeTHUX NepHodax JHlUIb CE30HHHIM KoJebaHusaMm. ITH
H3MeHeHuUs ‘BJSKYT aHaJorHuHbie BJAeHHS B DeXuMe Ha NpU/eraloliMx Tep-
PHTOPUAX.

BbIBO 1 bl

1. XapakTep BO34efiCTBHsl, OKa3biBaeMblii MeJHOpauMell Ha MpUpOIHbe
YyCJAORMA MEIHODHPYEMOH TeppUTOpHH, NO3BOJAeT YTBePKAaTh, 4TO 00beK-
TOM MeJUOpanny SIBIASIOTCA TPHPOLHO-TeppPUTOPHAIbHbIE KOMILJIEKCHhl pa3-
HOrO TaKCOHOMHYeCcKOro paHra (MopdOCTpyKTypHble, MOpdoreHerHdyecKkue,
JanmmagTHeie), B mpefedax KOTOPbIX onpelefsdiouide MX KOMMNOHEHTLI
(ropHble TOpOXH, MOYBLI, BOABl, paCTeHHs, MMKPOOPraHM3Mbl W T. M) H
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Xapakrep B3aMMOIeICTBUS MEXKIy HHMH OCTAIOTCHA OTHOCHTEIBLHO MOCTOSH-
HBIMH.

2. Crenenp u Xapakrep BO3JCHCTBHY MEAMOpPATHBHBIX CHCTEM Ha IpPH-
POMHO-TEPPUTOPHAIbHBIE KOMILIEKCH OyAyT 3aBHCETChb KaK OT paHra KoMil-
JIeKCoB, MX THna (no MOPOJOTHH M TeHEe3HCy) M YyAaJeHHOCTH OT MeJHO-
pPaTHUBHBIX CHCTeM, Tak M OT THIA MeJHOPATHBHHX cHcreM. B 3aBHCHMOCTH
or 3THX (baxropos OvIeT ONpeleasaTbCs W MOIIHOCTb BO3AeHCTBHSA, KOTO-
poe 0OBbUHO OXBATHIBAeT IOBEPXHOCTb NMOYBH, 3OHY alpalkH, SOHY [PyH-
TOBBIX BOJ M YACTHUHO HAMOPHBIX BOA (10 PErHOHANbHOTO BOLOVMOPa).

3. Ilpouecce, pa3BUBapIMecss B CBA3H C MeJHOpaliell 3emenb, mot-
pasiensioTCd Ha JOKaJibHbie, CBA3aHHbie ¢ H3MEeHCHUAMH OTAEJbHBIX KOM-
NOHEHTOB B TpaHumax ypouuuy 4 ¢auuil (8 OCHOBHOM HOBEPXHOCTH TIOUB,
pacTHTe IbHOCTH, 30HBI 43PayMU W YACTHYHO TIPYHTOBBIX BOA), M peruo-
Ha/lbHBIE, KOrja IJIOWAaAb BO3JEHCTBHS OXBATbIBA€T TEPPHUTODHH pawura
Janmuadpros g MopdOreneTHuecKnx THIIOB TEPPHUTOPHU H TIPOCIERHBaACTCA
Ha rIyOMHY HECKOJNBbKHX AECATKOB M Ja)Ke COTEH METPOB, OXBATHIBAA 30HbI
TPYHTOBBIX M HamNopHeIX BOX (Ao peruosagphoro Bonoynopa). Ilpu 3Tom
dopvHpoBaHUe BOAHO-COTEBOTO GaJjaHCa 3aJaHHOrO INIPHPOIHO-TEPPHUTOPH-
aJbHOTO KOMIMJieKca B MpoIecce CTPOUTENbCTBA M PabOThl MEJHOPaTHBHBIX
«cucteM Oyaer onpejie’asaTscsl NepepacnpeneseHdeM BOJAHO-COJEBbIX Macc.

4. AHasnn3 NpHPOAHO-TEPPUTOPHAIBHBIX KOMIUIGKCOB B CBA3M C BO3-
JelicTBHeM Ha HHMX pasJHYHBIX HHKEHEpHBIX COOPYXKEHHH W MeaMopaTHB-
HBIX CHUCTEM NO3BO.JIAEeT NOJAPa3/leJUTh NIPHPOAHBIE KOMIJICKCH HA TPH OCHOB-
Hble KATEeropuu MO CTEeNeHH YCTOMUYHUBOCTH A/ pa3HblX BHAOB MeJNHODATHB-
HOTO CTPOHTE]b(TBA: a) obecnedeHnHble eCTECTBEHHHIM ApeHaxkeM; 6) ¢ He-
JOCTATOUYHBIM €CTEeCTBEHHBIM JApeHaxKeM; B) He OOecmeuecHHble eCTECTBEH-
HblM JIpeHaXeM.

5. HesnecoobpasHa MoCcTaHOBKA 3a7ay THIPOTEOJOTHYECKOTO OOOCHOBA-
HUsf MEJHOPATHBHBHIX MEPONPHATHH B CJEAVIOWHX HaNpaBJCHHSAX:

a) HCCAefOBRaHHe CHCTeMbl CBA3ell MexAy MEJIHOPATHUBHLIMH CHCTEMa-
MH W NPHPOJAHO-TEPPHTOPHAAbHBIMM KOMILIEKCAMH PA3HOTO TaxkcoHOoMuHe-
CcKOTo panra; 6) aHadu3 npoBeleHHs NPHPOAHO-TEPPUTOPHANBHBIX KOMI-
JIeKCOB H ‘B3aUMOJIEHCTBHST ONPEIETIAIOMHX HUX THAPOTeOJOrHUECKHX H HUH-
JKEHEepHO-Te0JIOTHHeCKHX COODYXKEHHH MEeNHQPATHBHBIX CHCTEeM; B) OueHKa
YCTOMUMBOCTH NPHPOAHO-TEPPUTOPHAJLHBIX KOMNJIEKCOB AJifl PA3HBIX BHIOB
MEJIMOPATHBHOTO CTPOMTENbCTBA B CBA3H C Mpob/eMOH CO3ZaHMA ONTH-
MaJbHOTO <«WUPPHUTAHOHHOTO JAaHamadTa» B YCJIOBHAX ACHCTBHS MeJUO-
PaTUBHBIX CHCTEM; T) THNH3aLHs MPHPOAHO-TEPPHTOPHANBHEIX KOMIIEKCOB
N0 XapaxkTepy Hanpas/eHHOCTH THAPOreOJOTHYECKHX H HHKeHepHO-reoJso-
THYECKUX (MPOLECCOBR MO  BJAMAHHEM  MEJIHOPATHBHOTO  CTPOMTEJIbCTBA;
n) paspabotka OOuie#l TEOpUM M METOLHMKHM TPOTHO3HMPOBAHHS, H3MEHEHHSA
THIPOTROTOTHUECKAX VCJIOBHA MEJHODHPYeMbIX 3€Mejib KaK HaydHOH OCHO-
BH NPOECKTUPOBAHHUS MEIHOPATHBHBIX CHCTEM.



Tarasa VI
3ATPA3HEHHE NOJA3EMHbBIX BOJL

B nanHOll rJaBe OCHOBHOe BHUMaHHE YIAeIseTcsl \MMHYECKOMy 3arpsa-
HeHWi0 Kax Haubojee TPyAaHO YCTPAHUVOMY W 3aXBaThiBaiolieMy GoJibliine
treppuropun. Jlaercs cxevatHdeckas THNH3aUHUs YCJOBHE 3TOro 3arpssHe-
HHSl ¥ DaccMaTpUBalOTCa HEKOTOpble Haubo.ee cePbe3Hple cJAyyau 3arpss-
HeHUd M0J3eMHBIX BOJ, NO KOTOpBIM OBLIM NPOBeIEeHH JeTaJibHble THIpPO-
reojioTH4YecKHe AcejaelOBasu.

Yro xacaerca 6GakTepHasbHOro 3arpsi3HeHusi, TO B HacTosiedl rJaBe
NPUBOIWTCA . IMIIb KpaTKoe paccvoTpeHHe ero HCTOYHHKOB M myTeil no-
CTYMJIEHUs 3aTPA3HAIOLIMX PACTBOPOB B NOI3EMHBIE BOIbI

ITpexne YeM NepefiTH K H3JTOKEHHIO NMEPEYHCHAEHHBIX Bhlllle BOTNPOCOB,
npeiCcTaB/isieTcs LeAECOO6pa3Hpiv OCTAHOBUTBHCS Ha TOM, KaKoe COJdepxka-
HHUe BKJalpBaeTcs B Hacrosiuiee BpeMs B NOHATHe — 3arpsisHeHHe NOI-
3eVHBIX BOIL.

ITon sarpsi3HeHHEeM MOA3E€MHbIX BOJ NOHKMaeTcs Jooboe yXydIileHHe X
LKa4ecTBa, CBA3aHHOe C BJAHUsIHHEM TPOH3BOILCTBEHHOHW J1EATETbHOCTH H Obi-
TOBBIX YCJOBHH HACEIEHHs, KOTIa 3TO yXyAlI€HHe 1caeT MoI3eMHble BOIbI
IIOJHOCTHIO HJH YACTHYHO HEIMPUroAHKIMH AJAd uesdefi BolocHabxenus. Coe-
JyeT YYHTBIBATb, YTO M3 uHcjaa (PaKTOPOB TMPOU3BOJICTBEHHOH IHesiTEIbHOCTH:
HacejieHHs NCKJIIOYaeTcs BJHsSIHHEe HENoCpeJCTBeHHO B0103a60pOB NOI3EM-
HBIX BOJ (HampuMep, NOACOC 3KCIIYAaTAaUMOHHON CKBaauHOW MHHepaH3o-
BAHHBIX NOA3EMHBIX BOA). YXyAliieHHe KauyecTBa OTKa4yHBaeMON BOJbI, BbI-
3BaHHOE NMOATATHBAHHEM MHHePaJU30BAaHHLIX BON, He $BJAETCH yKa3aHUeM
Ha 3arpsisHeHHe NOA3EMHbIX BOA. DTO CBHUeTeNAbCTBYeT 00 HUCTOLIEHUH 10J-
3eMHBIX BOJ, BbI3BaHHOM npeBbllieHHeM BoAoorfopa Hald M\ KCIJIyarauu-
OHHBIMU 34nacamH B paiioHe Bomosabopa. [locseanue 1071/AKHB paccHUTHI-
BaTbhCA TakuUM oOpasoM, yTobul npu paboTe Boxo3abopa He NPOHM3OLIJIO NMOJ-
TATUBAHHSA K HEMY MHUHEepaJ/JH30BadHbIX BOIL.

BaKTCpHaJleOC 3arpg3HeHHe NOA3€MHbIX BOJ

BaxrepnaibHoe 3arpsisaieHde BBIpakaercsi B MOsABIeHWH GOge3HETBOp-
ubix Oakrepuil ¥ BUPYCOB B Moa3evMHbIX Boxax. [lockoabky 6GakrepHa.ibHOE
3arpsi3HeHHe MOJ3eMHBIX BQJ NPeNCTaBJseT CEPbe3HVIO Yrposy 3A0POBbIO
HaceJeHHs, MHOTOKDATHO B HCTODHM Y€I0BEUECTBA BBLI3HBAs TyOHTEAbHBIEC
snuzeMuH, Ooppbe ¢ HMM TnpHIaercs 6OJbIice 3HAaueHHe

[TonaB B noasevHble Boabl, 60/e3HeTBOPHbHle GahTepHH U BHPLCH 4e-
pe3 HEeKOoTopoe, 4acTo OrpaHHYeHHOe, BPeMs IIPEKPAllaiOT CBOMO KHU3Heled-
TeJBHOCTh, Bpevist HX BHIKHBAEMOCTH B yCJAOBHAX NOJA3EVHOTO NMOTOKA 10
HacTosILlero BpeMeHH ORHO3HauyHo He ompeleneHo I[lo naHHBIM OjpHHX HC-
coenoBaTesiell OHO H3VepsieTCss HeCKONbKUMH JGCSITKANM CYTOK, 1O HaH-
HBIVL ApyrHxX — 10 1000 cyTOK.

B cBg3n c orpaHuueHHBIM CDOKOM BbIKHBaevocTH G60je3HeTBOPHBIX
OaxTepHii B NOA3EMHBIX BoJax ©OakTepualbHOe 3arpsi3HeNHe He 3aXBaThbi-
Baer OOJbUIMX TeDPUTOpUII W HOCHT BpevieHHBi xapawTep. Tem He MeHee
M3BeCTHBI  VHOrouMC/JeHHbie (aKTH BEChbMa CEpPbe3HHIX 3NHAEMHUYCCKUY
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BCOBIIIEK B PAa3IUYHLIX palfioHax Vupa, CBsi3aHHBLIN ¢ OanTepHaTbHbIM 3a-
rps3HedneM NOA3CVHBIY BOJ.

O6o0Owenne Marepgajgo no OaKrepdanbHOMY 3aTPA3HEHHIO MO3EM-
HHIX BOJ MNOKa3ajo, 4YTO B NojaB/AdpoumeM O6oAbLIMHCTBe CJAyYaeB 3arpAs-
HAIOTCA TOJDBKO FPyHTOBbIe BOAbL. YUTOOH BbI3BATH 3arpasHeHde MOA3EMHBIX
BOJ Ha CKOJbKO-HHOYAb NPONOIKHTEIbHBIA CpoK, OaKTephuy HOJMIKHBI HO-
nNacrb K HUM Haubosee KOPDOTKHM BO BpeMeHU nyTew Ilpu 3ToM coxpane-
HHe KH3HeJedATeJbHOCTH OaxTepuil HaxKe B 3TOT KOPOTKHH CPOK BO3MOXKHO
JAIIb NPH YCJOBHM, 4YTO OHH INONAAYyT B Noi3eMHbie BOAB B MNpoiecce
¢uaAbTpanuM, BPOXOAALICH AIpH IIOJIHOM 3aMoJHeHAH HOp, HJH B pe3yhbra-
Te OpAMOro neperekanvd. B nporHBHOM ciyyae BCJeICTBHE BBICOKOH OuH-
wawue cnocodHOCTH NOYB # IPYHTOB 30HH aspanud bGaxkrepuu Joruba-
I0T, He NOCTHUTHYB NOBEpPXHOCTH PPYHTOBBIX 'BOA. TOJBKO B TOM CJayuae, ec/H
HCTOUHMK 3arpa3HeHust ABAAeTCA [OCTOAHHO JeHACTBYIOUMM W T[pPVHTOBBIE
BOJbl 3ajeralor BOAM3UM AHEBHON MOBEPXHOCTH, T. €. KOrJa CO3/Jaercst No-
CTOAHHBIA (QHJIBTPAUMOHHBIM NOTOK OT HCTOUHHKA 3arpsa3HeHds K TPYHTO-
BbIM BOTaM, M OUMULAIOU[ad CHOCOOHOCTH MOYB W TPYHTOB B 30He (GHAbTpa-
LMM¥ B 3HAUHATEJIbHOH CTeneHW oOcaabjeHa, BO3MOXKHO NOMajaHue OGaxrepuy
K TPYHTOBBIM BOjaaVv K oOpa3oBaHie B HHX Odara 3arpsaAsHenysi. AHanu3s
ciayuaeB OakTepHaNbHOrO 3arpsi3HeHHs TPYHTOBBIX BOJ IMOKa3aJj, YTO oOc-
HOBHBIMH HCTOUHHMKAMH, Bbi3blBAlOWIUMH 0Opa3oBatHe TaKUX o4aros, siBJf-
I0TCA: &) IM0Jd aCCeHH3aluu M (PUAbTPaUyuM, CKOTHHE ABODHL M DA3HOro
poaa BbILpeOGHbIe MBI, I'le CYUleCTByeT NpsaiMasd GUIbTPALUA 3arPA3HEHHDBIX
BOJ K TPYHTOBBIM WJH TJe BCHeJCTBUE HEeNOCTAaTOYHOU a3pupyeMOCTH H
NOCTOSAHHON TOMAYd HOBBIX 3arpA3HEHUH NOYBBHL M FPYHTHl 30Hbl 43PauHH
B 3HAUMTENbHON CTelleHd YTPATHJM CBOM OUMlLAIOllHe CBOUCTBA; 6) IHe-
dexTHad KaHanud3alMOHHAs ceTh (Hapyllena Ue€J10CTHOCTh Tpy6 M HX CO-
eJHHEHUH WIH OTCYTCTBYeT MNPOTHBOGHUALTPAUNOHHBHII 3KpPaH Ha CTeHKax
KaHaB, OTBOAfAIIMX CTOKH); B) 3arps3HeHHad AHEBHAasd NOBEPXHOCTb, OCcobeH-
HO ecJIM 30Ha adpauul CJIoxkKeHa XOPOLIO NPOHHNAEMBIMU TPEUIHHOBATHIMH,
3aKapCTOBAHHBIMU W.JIH KPynnooOJOMOUYHBIMM NOPOIAMH H Bhilajamouue
atvocdepHble 0CankH, 3arpA3HAACb, MOryr OeCHpemsiTCTBEHHO IPOHMKATH
K TPYHTOBBIM BOJaM; T) HEOOCPeACTBEHHO CTOYHble BOIb!, cOpachBaevble
B MOIJOIIAIOUIHEe CKBAXKHUHBL, Vbl 1 KOJOALbI

Ouary GaxTepnajJpHOTr0 3arps3HeHHds B apPTE3HAHCKHX 1BOJAX MOIyT
obpa3oBaTbC TOABKO JBYMs NyTAMH: a) B pe3ynabTaTe cOpoca CTOYHBIA
BOJ B HOIJIOUAloiiHe CKBAKUHbI U 0) B pe3yabTaTe IepeTeKaHus 3arpds-
HeHHBIX TPYHTOBBIX BOI Yepe3 KOPpOAMpoBaHHble TPpyObl M 3arpybHoe f1po-
CTPAaHCTBO A@hHeKTHBIX PaA3BEeJOUHBIX 1 3a0POIIEHHBIX 3KCIJIyaTalHOHHLIX
ckBaxk#uH. B mocaennev ciayyae GakTepHa/jbHoe 3arpsis3Henre Obiio obnapy-
KEHO H B CAMOM3JHBAIOLIMXCA apTe3HauCKHX BOHAX, K KOTOPBIM 10 ObiTYIO-
MV DPeICTaBAeHUAM 3arpa3HeHHble TPYHTOBbie BOABI IIONACTb He MOLYT.
Cumrajoch, 4To MOCKOJbKY AaBJeHHC Ha CaMOM3auBe # B Tpybax, uepes
KOTOpble WIEeT CaVOU3JIMAB, 3HAYUTENbHO Bbillle N4BJEHHA B TOPH3OHTE TpYH-
TOBBIX BOJ, MOCJelHMe He MOIyT NPOHUKHYTb B TPyOnl (pOHTAHMPYIOWLEH
CKBaKiHBI, Ja)e eCAd 3T TPyObl KOPpPOAMPOBAHL WJIM nPONYICKAIOT'B CO-
equHendax., OaHaxko pax caydyaeB OGaxTepHaJbHOIO 3arpsA3HeHHsT CaMOW3.IU-
BAIOUIMXCA aPTE3HAHCKHX BOJ 34CTABJAACT NEPECMOTPETb 3TH HNpeLCcTaBJje-
Has. B ycjaoBHAX 10BOABHO GOABIIKX CKOpOCTed ABHMKEHHUHd BOAbl B TpybOax
Upd CavioM3jdBe MoxKeT TPOHCXOJUTb 3acachiBaHde 3aTPA3HEHHBIX TPYHTO-
BbIX BOJ yepe3 KOPPOAUPOBAHHbIe CTeHKH W HapylieHHble COEAWHEHHA BbI-
BOAAIIMX apTesvanckue Bojapi TpyO. OUeBHIHO, TAaKHM XKe MyTeM IpPOHCXO-
JUT WHOTjJa 3arpsAsHeHHe BOJAbI, JBHUTaiollelicd B BOJONDOBOJHBIX CeTsX,
KOTOpad Ha BbiXOAe M3 3KCIJIyaTallMOHHOl CKBaXKKWHbl Gbiia COBepIUEHHO YH-
cTOfl, HO caMa BOJONPOBOAHAS CeTh mpoJoxkeHa BOJM3UM AedeKTHOH KaHa-
.JIN3aIlMOHHOH CeTH.
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Bce mnepeyncaenHble UCTOUHUKM GaKTEpHATBHOTO 3arpsi3HeHuss HPUBO-
AT K oé.pasoBaHmo 0o4aroB 3arpsisHeHHUA B MNOJA3eMHbIX BOJaX, He3aBHCUMO
OT TOrO, SKCILIyaTHpyeTCd JaHHBA BONOHOCHBIH TOPH3OHT UM HET.

Moy Bausnuew paloTel Bono3abopoB  GaxkrepHaJbHO 3arpsa3HeHHbie
BOTbl TIEPEMEILAIOTCSI OT ouara 3arps3HeHHd K Bono3abopy, U eCcaH BpeMs
3TOrO MepeMeliieHdsi LOpOoYe BpeMeHy BblKHBaeMmoctd OakTepHi B TOA3eM-
iIBIX BOXAX, TO TIPOHMCXOAMT 3arpsi3HeHHe Boxo3abopa. [locrepHee moxker
NPOUCXOAUTb U TpPHU OTCYTCTBHM O4YaroB 3arpsi3HeHusl B MOA3EMHBIX BOJAX.
B 3TOoM cayuae 3arpsi3HeHHble PacTBOPHl TOCTyNlalOT CBEpPXy uepe3 KOppo-
AUpOBaHHble TPyObl UIH 3aTpybHOe NPOCTPAHCTBO CaMHX 3KCIJAyaTauuoH-
HbIX CKBaKWH. Y CJAOBUsS IJA TAKOTO 3arpA3HEHHs CO3MAWTCS TJIABHBIM 00-
pa3ov caMuMy BOIOMOJb30BaTeAIMH, OCOGEHHO B CEJbCKMX MECTHOCTSIX.
Ouenp wacro, HanpuMep, 3KCIAYAaTaUMOHHbHE CKBAXKHHH pacnofaramoTcs
B HelOCPeICTBeHHOH OJM30CTH OT TaKHUX HCTOYHHKOB 3aTPsi3HEHUA, Kak
CKOTHBie J1BOPH, KHBOTHOBOg4YecKHe GepMbl. YCTbsl 5KCIIYaTALNUOHHBIX
CKBaXKMH YacTo yTeIUIAIOTCsl HaBo3oM. 3aTpyOHOe mnpOCTPAHCTBO  3THX
CKBAKUH, KaK TIpaBUJI0, He3aneMeHTHPOBAHO.

Hepeaxo 3arpsisHeHHe CBsi3aHO ¢ NOATSITMBanueM K HHOHUIBTpALHOH-
HOMYy B0J03a6opy 3arps3HeHHBIX BOA M3 NOBEDXHOCTHHIX BONOHCTOYHUKOB.

KaxuM 6b1 myTeM ¥ OT KaKoro 6bnl MCTOYHHKA HHM NocTynano Oaxkrepu-
aJpHOe 3arpsi3HeHde K NMOA3@MHHIM BOIAM, eTO XapaKTepHoil oCOBeHHOCTbIO
siBJSIeTCsl ollpeneseHHast JoKaan3oBanHocTb. OHO He pacmpocTpaHseTcs Ha
60/1blIHe PACCTOAHUST OT HCTOYHHKA 3arps3Henus. B ocobbiX yc/I0BHAX HA-
XOAATCA JHIIb NOI3eMHbIe BOABI B HeKOTOPHIX KapcTOBBIX pafionax, rie uc-
TOYHHUKH 63KTepI/IaJIbI{OI‘O 3arps3HeHnd, Haxojsiuiuecss HMHOrda B HECKOJb-
KHX KUJOMeTpax Bbllie IO HOTOKY OT PONHMKOB, BBI3BIBAIOT KMIIEYHBIE 3a-
BoJeBaHus CPeldd HaceJeHHUst, NMOJb3YIOUIErocss BOXOH 3THX POXHUKORB.

CpaBHuTesabHO OHICTpoe caMOOuHIleHHe OaxkTepUabHO 3arpsi3HEHHBIX
NnoJ13eMHBIX BOJA oOnpefedser ¥ NyTtH OOpbObl ¢ OakTepUatbdbiM 3arpsi3He-
uuevi, Ecau yaanoce JUKBHAKXPOBATH WCTOYHUK 3aTpS3HEHUS WAH XOTHA Gbi
Oy111 ero HPOHUKHOBEHMA K INOA3EMHBIM BOJaM, TO Aaxe NPH HAJTUYHH
B NOCJeJHHX 3HAYHTENbHOTO OYara 3arpAs3HeHHs, OHH B KODOTKHH CpOK cTa-
HOBATCSI JOCTATOYHO u4ucThIMU. [103TOMY OCHOBHOW 3amauell mpu oOHapyxe-
uuu 0axkTepHaIbHOrO 3arpsi3HEHUst NOA3eMHBIX BOJ SIBASIETCA BbISICHEHHE
ero HMCTOYHHKA W NVTeli NPOHUKHOBEHHS 3alpsI3HAIOUIMX pPacTBOPOB K MHOI-
3eMHBLIX BojaM. 3arpf3HeHde HCYe3HeT, ecJy YAACTcS JAUKBHAHPOBATL HC-
TOYHUK 3aTpASHEHHs MJH TIPEKPATUTh JOCTyll 3aTpA3HSIOMHX pPACTBOPOB
K MOJI3eMHbIM BOJAM,.

B HexkOTOpnix C.Iyuasx, 0COOeHHO B CEJbCKOJi MECTHOCTH, yKasaHHbie
MepONpHATHS TO JIUKBUAAanuM OOHapyKeHHoro 6GaxTepuabHOro 3arpsi3He-
Hyst J0J43eMHBIX BOjy NpoBectn Heab3ss. Hanpumep, npm pacnonoxkeHuu
307103a60pHBIX CKBAXKUH BOJM3M CKOTHBIX ABOPOB M APYIUX KPYIHBIX IIO-
CTPOEK, paﬁomﬂ KOTOPBIX SIBJAAIOTCA ‘TIOCTOAHHO ﬂeﬁCTBy}OLHHMH HCTOYHU-
KaMH 3aTpsi3HeHHA. B 3THX YCJOBHAIX oKasbiBpaeTcsi §oJiee 1esiecooOpa3HbIM
JUKBUIUPOBATH caMy B0J03a0OpPHYIO CKBAXKMHY C TeM, YTOOB! 3aJ0XKHUTh e
Ha HOBOM MecTe, YAOBJAeTBOpsioueM TPeOOBAHMSM caHMTAapHON OXpaHbl.

XuMuyeckoe 3arpsi3HeHHe noja3eMHbIX BOJ

XuMnueckoe 3arpgsneHye IOA3EMHBIX BOJ BbipaxKaeTcsa B TOSBJACHUH
B HX COCTaBe HOBbIX BelIeCTB WJU B VBeJHUYCHHU COJAeprKaHUA paHee UMEB-
THUXCqd KOMIIOHEGHTOB €CTE€CTBEHHOI'O XMMHUUYECKOro cocramBa. eCJu NpHh 3TOM
NpOUCXOMHT TakOe YXyAlIEHHe KadyecTBa TIOA3eMHBIX BOJ, K7r1a OHYU Tepe-
CTa10T YyI10BJICTBOPATH NPEIbABJEHHBIM K HUM KaK K HCTOUHHKY BoJOCHab-
2KeHH Tpeéosammw, U HUX HCIOJb30BaHUe Heénaronpm{mo HJIW BpenHO
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CKa3biBAETCs Ha 3M0pOBbe HacesenMsa. Ilpuw 3ToM BIMgHHe 3arpsi3BEHBHIX
NOA3eMHBIX BOJ HA 370POBbE HACCNEHUS MOXKeT ObITh HENOCPEACTBEHHHIM,
KOrja cogepsKamuecs B Hei 3arpsa3ssiomde BellecTBa BBHISEHBAIOT OTpaBJie-
HHe WM 3aboseBanye NMOJB3YIOULUXCA BOXOU JMi0Jel, AN KOCBEHHEIM, KOraa
YXyALIATCA ee OpraHoJeNTHYeCKHe CBOHCTBa (3anmax, UBer, BKyC) H Boia
CTAHOBUTCH UYACTHUHO HJW NOJHOCTHIO HENPHrOJHOH [Jf HCNOJb30BAaHHUSA
BCJIeNCTBHE HENDHATHBIX OILLYWeHWH, BO3HHMKAIOWMX NpPYU ee noTpelJeHUu.

B psage cayuaes 3arpsssqiomue TON3eMHBle BOIbl XHMHUECKHE COEILH-
HeBUs (OpraHuuyecKde W HEOPraHWYEeCKHe) B MaJ/blXx KOHLUEHTDAUHUSX CIO-
cOOCTBYIOT YXYMIIEHUIO OpraHOIeNTHUECKIX CBOACTB BOJB, a B Oosiee BBHICO-
KHX KOHIEHTPAU¥AX MOrCyT Bbi3BaTh OTpaB/jeHWe WM pas3noro poma 3abo-
JI@BAHHA CPEAH HaceTeHHs.

3arpsi3ugolnue BeUIeCTBA OPTaHHYECKOr0 W HEOPraHHYECKOTO MpOHUC-
XOXIEHHS, €CJIM OHH He COpOMPOBANUCH BOLOHOCHHIM TJIACTOM, He BCTYIH-
JY¥ B PEAKHHI0 MeXIy cOGOH U ¢ BOZOHOCHEIMM HOPOLAMH, He BHIMAIR
B OCalOK IpH H3MCHEHHH (PH3NKO-XHMHUECKOH OO6CTAHOBKU B BOJOHOCHOM
ropH3oHTe NPH B3aUMOAEHCTBUU NMPOMCTOKOB H NOTN3EMHBIX BOJX M He OBLIX
pa3/oXeHBl WM 3aJepKaHel GaxKTepUsSMHU, HACeAA0mKUMY BOXOHOCHBIH TOpU-
30HT, MOTYT OCTaBaThCsl B TMOA3EMHBIX BOAAX HEONpETeAeHHO AOATHH CPOK.
IlosToMy xHMUYecKoe 3arpsi3HEHME NOA3EMHEIX BOI ABJASeTca Haudosee
cepbe3HbIM ¥ TPYAHOYCTPAHUMBIM,

HCTOYHHKN XMMHYECKOro 3arpsi3HEHAS W NYTH NPOHHKHOBEHHS 3arpss-
HSAOIUKX BEUKECTB K MOA3EMHBIM BORAM. B GO/JBIIMHCTBE C/1Y4a€B OCHOBHLIM
«ITOCTABIIHKOMY 3arpA3HAIIMX BeIIeCcTB K NOA3eMHHM BOJaM SBJIAIOTCSA
CTOYHBIE BOJIbl HPOMBILIIEHHHX npemnpysaruit, KoIuyecTBO CTOUHHX BOI
C Ka¥AbIM ro7oM Bo3pacraer. 3HauMTe bHas YacTh CTOYHHIX BOJ MOUTH Oe3
OUYHCTKH COpaceIBa€TCqd B TIOBEPXHOCTHbIE BONOTOKH, HEJOMYCTUMO HX 3a-
rpasuaa. IlockoasKy cahime 509 Bcex NEHCTBYIOMMX BOA03abOPOB, 5KC-
IyaTUPYIOWINX NON3€MHBle BOXL, OTHOCATCH K THNY HRGMUIBTPANHOHHEX,
T. €, N0JyuYaloT OCHOBHOe [HTaHWE 3a CueT MIOBEPXHOCTHHIX BOJ, nocael-
HHE CTaHOBATCS AEACTBUTEJILHBIMH WM TIOTCHHMANLHHIM HCTOUHHKOM 3a-
IPsI3HEHNS NOM3eMHHIX BOJ1 B palioHe TaKHX B0J03ab0pOB

Bce Bo3pacraloumye KOAWuecTBa (CTOYHBIX BOJ NORAIOTCH HA Pa3HOrO
poia NPYAB-OTCTOHHHKY, [IJaMOBBle MPYASL, NPYAb-HAKONHUTEAM H MPYAbI-
HCIAPUTEIN, a TaKXKe Ha XBOCTOXPAaHUIWINA, 30,100TBAaJH U T. A, Puiabrpa-
UUA CTOYHBIX BOJ uepe3 JHO U CTOHKHM 3THX XDaHWAHN] NPUBOJAUT K obpa-
30BAHHIO MOIUIHEIX 04aroB 3arpsidHeHysi B MOm3evHBIX Bogax. K stomy c.e-
Ayer 100aBUTH, UTO HMEWUlHecd OYHCTHBIE COODYXKEHHUs, KaxK IIpaBHJIO, pa-
6oTaloT c OOJBIIOH NEeperpysKol, He CNpaBAdAsch CO CBOUMH 3ajauyaMmi.
Douablioe KOJWYECTBO CTOYHBEIX BOJA BCJAENCTBHE 3TOrO NOAAETCA HA HOIST
(HIbTPANUHN, HA 3eMJeleTbUecKHe I0oJA ODOIIeHHA HJIU MPOCTO BhlAMBAET-
cf Ha JHEBHYIO MOBEPXHOCTb NouTH Oe3 OuHCTKU. B nociaenneM ciayuyae oud
CKaNHBAIOTCA B TOHWKEHUAX penbeda n GUABTPYIOTCS B NOA3E€MHblE BO-
ael. Bce rakuwe yuactku co6poca HEIOCTATOUHO OUYMILEHHBIX, & 3a4acTyio M
COBCEM He OUMIEHHHX CTOUHBIX BOX CTaHOBATCH HCTOUHUKAMHM 3arpsisHe-
H¥s noa3eMubx Boxg. OueHp YAacTO WCTOYHHKOM 3arpsi3HEHUd siBasfeTcs je-
(peKTHAd KaHAJM3ANUOHHASA CeTb, OTBOAAILAS CTOUHBEIE BOIbI, WJIH OTBOIA-
mHe CTOKH KAHABH, CTEHKH W JHO KOTOPHX He 3KkpanupoBane. Haxowneu,
B psifle CJAydyaes CTOYHHEE BOJB TMONATalOT X NOI3€MHHIM HEIOCPeACTBENHO
yepes NOrIOLAWLINEe CKBAXWHH, ycTpawBaeMmble 11 yIafeHHS NPOMHICIO-
BHX MPOMHIIIJIEHHBIX H GBITOBBIX CTOUHBIX BOJ.

TToMHMO cTOUHHX BOJ 3HAUHTEJBHAS YaCTh 34TPA3HEHHBIX /BEILECTB MO~
CTYnaer K NOA3€MHHIM BOJ1aV C HHQHIBTPYIOWMMUCA aTMOCHEPHBIMH OCaj~
KaM¥, BBINAJAIOIMMHA HA JYacTKax CKON/AeHWsl TBepJIbX OTXOL0B, OCOOEHHO
OTXO0OB XWUMMUECKUX ({IPOM3BONCTB, NPOCTO Ha 34TrPA3HEHHOH TEPPHTOPHR
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pPasJUuHbIX TPOMBIILJICHHHX NPeAnpUaTHi, BOJIM3U NPOMBIJICHHHIX Npej-
OpUATHHA Y UeABX NPOMbBILLJEHHBIX TFOPOAOB, e OTMEYaeTcs CUdbHOe 3a-
rpsa3HeHde artMocdepsl, B palioHe COJ1e0TBANOB, YUaCTKOB XPAHEHHS Hed-
TENPOAYKTOB, & TAKxkKe ChIpbA M FOTOBOH MPOAYKIMM XHMHYECKUX IPOH3-
BOACTB, Ha CEJIbCKOXO3ANCTBCHHBIX IOAAX, TAe HCNOAb3YIOTCA YAoOpeHHs
A apoxumukartel. Ha yvacrkax XpaHeHusl KUJAKUX He(TENpoAYKTOB OueHb
9acTo 3arpsispeHde MOX3EMHBIX BOY CBS3aHO C NPAMBIM TPOHUKHOBEHHEM
K HUM 3THX Herenpoayxros. CJjeiyer oTMETUTh ellle OAZHOTO <«IOCTaBIHU-
Ka» 3arpaA3HAIOUINX BellecTs XK NPEeCHHM MNOA3eMHBIM BOIaM — 3To MHHeE-
pajau3oBaHHble NOJ3EMHble BOIbpl HHXKCEAEXKAUIUX BONOHOCHBIX TOPU3OHTOB.
B mpouecce IIHPOKWX M He BCErja KauyeCTBEHHBIX pa3BeqOYHBIX U OMNBIT-
HpiX pafoT, NpOBOXMMBIX, HANpUMep, AJAd CTPOUTENHCTBA MOA3EMHBIX ra3o-
U HedTeXpaHWAYLL, a TaKxKe Iad ADYTUX HedeH, pAx TIVOGOKHX CKBAXKHUH U
TODHBIX BBHIpabOTOK CBOEBPEMEHHO HE JHKBUAMDYETCA UM TAMIOHUPYIOTCS
HeJAOCTATOYHO KayecTBeHHo. B pesyjpraTe caMoHM3juBa M3 HUX COJEHBIX
BOJ Ha MHOBEPXHOCTh M TOCJAeNylollell HHQPUIbTPAUUH HWJIH B pesyabrare
nepeauBa WX MO CTBOJY WAM 3aTpyOHOMy HpPOCTDAHCTBY CKBaKHH B BHIIeE-
Jiexanife TOPU30HTHI TaKxKe NPOUCXOAHT 3arpsi3HeHHe NPECHBIX MOA3eMHBIX
BOJ.

Haxosen, sarps3seHue NON3€MHBIX BOJL MOXKET NPOHCXOAHTL U 6e3 Bed-
KOTO NPHTOKa 3arps3HAIOIUMX BelleCTB H3BHe, Takoe 3arpsa3HenHe yxe oT-
Meyasnoch, B palloHax HEKOTOPHIX PYIHHIX MecTOopoxkieHuH, paspabarsiBae-
MBIX C BOJIONOHH)KEHHEM H B palloHe HEKOTOpuX Bojgo3abopop IlpH mors-
eMe YpDOBH# NOI3eMHBIX BOJX, BBI3BAHHOM pa3HOro poja NepepuHBaMU B pa-
6ore BOJONOHU3UTE/bHBHIX CHCTEM WJH BON03a60pos, TNPOMCXOJUT pacTBO-
peHHe NOJ3E€MHBIMH BOJAAMM JETKOPAacTBOPUMBIX CoelHHeHuH, ofpasoBas-
MIUXCA B DaHee OCYIICHHOW 30HE TOI BO3ACUCTBHMEM KHC.I0pORA BO3AyXa.
OTMeualoTcql TakXKe CAyyad 3arpsi3HCHUS NOA3CMHBIX BOI B 3TUX YCJOBUAX,
Koria Jdaxke He Onlno TepepelBoB B pabore BONOMOHM3UTENbHHIX CHCTEM
uiy Boxo3abopoB. O6pasopabBlivecs B OCYIIEHHOH 30He J1erKOpacTBOPUMbIE
cCOeJlMHEHHs1 NOCTyma/jqu K MOJI3eMHBIM BOJav C HHQPU.ILTPVIOIIUMHUCA aT-
MochepHBIMY OCadKaMU.

Tlockoasky B OGOJbIIMHCTBE CIyyaeB 3arpssHsiollde BeNIecTBa INola-
42T K HOJ3eMHLBIM BOAaM B BHIe paCTBOPOB, BOJIOHOCHLIE TOPH3OHTHI,
nepekphIThie BOAOVIOPHBIMH NMOPOJaMH, €CTeCTBEHHO, Jyylle 3alldlleHbl OT
TPOHUKHOBEHUS] K HUM 3arpsi3HeHHbIX pacTBopos. B maumenee Gjaronpuar-
HBIX YCJOBUAX B 3TOM OTHOIIEHUH HaXonATCAd TPYHTOBHle BOAbl. K HUV U
IpUypoueHo mofaBswnee GONLIINHCTBO CIyyaeB Cepbe3HOro 3arpsisHeHUs
TIOi3eMHBIX BOX.

B cooTBerCTBHM CO CKAa3aHHLIM pAHee, HCTOUHHKAMH 3arpsA3HeHHR
IPYHTOBBIX BOJ SIBJASIOTCS: ) YYyacCTKHM CKOIJIEHUS! GBITOBBIX W IIPOMBIIIJIEH-
HBIX CTOYHHX BOJ (NPYABI-OTCTOMHUKH, BAKONHUTETH, HUCNADUTENH, LLJIaAMO-
Bble NPVAbl, XBOCTOXpPaHWJWING, NOAs (DHUIBTPAUUM H T. 1.); 6) Y4YacTKH
CKOT/IeHHs1 Ha TIOBEPXHOCTH TBePIHIX OTXONOB  (CBajKH, COJEOTBAJBI
U T. 1.), a TaKKe 3arpsi3HeHHble TCPPUTOPUHM IPOMBIIIIEHHBIX TIPOH3BOACTB;
B) IedeKkrHas KaHajuM3anHoHHas CeTp U OTIAEJbHble LEXH, B KOTOPHIX pac-
TBODHl, yyacTByWIMe B TEXHOJOrHYECKOM Ipouecce, Tomnajgalor B TPYHT H
(PUABTPYIOTCA K NOA3SEMHBIM BOJAM; T) y4YyacTKH CKJaAupOBaHUs W XpaHe-
HUsl HE(TENpOLYKTOB, ChHIpbf W TOTOBOH MNPOAYKUUM XUMHUYECKUX IIPOHU3-
BOACTB; /) YyaCTKM CaMOH3/JHMBa Ha XHeBHyI0 INOBEPXHOCTb MHHEPaju30-
BaHBBIX BOJA W3 TAyBOKHX CKBa/KuH; e) 3eMielenbyeckde 0.5, Ha KOTO-
pBIX IIHPOKO TPHMEHAITCH YJI1006peHUs H AAOXUMUKATH, a Tak:kKe seMJe-
JeapdecKHe TNOJI  OpPOIIeHUH CTOYHBIMM BOJAAMH; K) CTOuHble BOJXHI,
cOpachiBaeMble B NOTIOILAKOUINE CKBaXKHHBI U KOJOJUB; 3) HUKegexkKamue
BOJAOHOCHBIE T'OPH30HTH, ICOXepKalle MUHCPAAU30BAHHLHIE BOIBI, €CJAH OHH
COERMHSAIOTCS C TPYHTOBBIMU BOJaMH uyepe3 3aTpy6HOE TpOCTPaHCTBO MA0XO
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060pyn0OBAHHBIX ¥ HE3aTAMIOHUDOUBAHHBIX pPA3BEIOUHBIX CKBAXKHH WJIH Ye-
pes KoppoAHpoBaHHHe (uAM oGopBaHHBie) TPYOGB 3TUX CKBAXKUH; H) 3a-
IpsA3HEHHbIC NOBEPXHOCTHH e BONOHMCTOYHUKH, €CJH OHH TUADPABANYECKU CRSI-
3aHBI C TPYHTOBLIMH BOTAMHU.

Hcrounukos, cnocoOHBIX BHI3BATH 3arpsi3HeHue 4APTE3MAHCKHX BOJO-
HOCHBIX TOPU30HTOB, 3HAYUTEJbHO MeHblle. V3 mepeuncaeHHbIX BBILIE TAKO-
BBIMY MOLYT OBbITb JUIIb HA3BAHHBIE B TIYHKTAX «K», «3», «U». K HUM cJje-
ayer no6aBUTb TAKKe 3arpsi3HeHHble TPYHTOBBlE BOAbI, €CJAH B BOAOYIOP-
HOH KpOBJie apTe3HAHCKHX TOPU3O0HTOB MMEIOTCS  «THAPOTre0JOTHYecKHe
OKHAa» WJU OHA HapyllleHa FOpHBIMU BpipaboTKaMU.

3arpssHeHHble PacTBOPbHI  MNOMNAXAI0T OT HCTOYHHKOB  3arpsiI3HeHUS
K Iog3eMHBIM BOJAaM pa3HbiMM nyTsMu. Haubosee yactol ciaydyau sarpsis-
HeHHs TPYHTOBBIX BOA — MyTeM HHPUIAbTPAUHM HIM (DHIbTpANUH 3arpsii-
HeHHBIX pacTBOpPOB Yepe3 30HY aspanuu. BecbMa dacro 3aTrpsisHeHHA TpyH-
TOBHIX ¥ APTE3HAHCKHX BOT MPOUCXOAAT depe3 pa3Horo poxa FopHble BLIpa-
6orku. Ecau 3710 morvomamnude CKBAXKWHbL W KOJOXNbI WIH dedeKTHbie
passenouHble W IJIOXO OBODPYROBaHHbIe Ge3nefCTBYIOLIME 3KCIJyaTaygUoH-
Hble CKBAXKUHBI, 4 TaKKe APYTHe TOpHble BHPabOTKH, B KOTOPbIX He IpO-
H3BORUTCS OTKAYKA MOX3EMHBIX BOA U KOTOpble COeJUHSIIOT XAHHBIH BOJU-
HOCHBIH FOPH3OHT C JHEBHOH HOBEPXHOCTbHIO WJHU C INPYTHMU BROAOHOCHBIMH
ropH30HTaMH, COAEpPXKAUMMU 3arpsi3HeHHble HMJM MHHEDPAJIU30BAHHBIE BO-
AB, TO B NOA3eMHBIX BOIAX O0Opa3yIOTCsi OU4Aru 34rps3HeHHs] — y4acTKU
pacrnpocTpaHeHdst 3arpsisHeHHBIX Moa3eMHbiXx Box. Ilom BaAusiHMeM BoxOOT-
6opa U3 3KCIJIyaTalMOHHBIX CKBAXKHH, PaCroJoOXeHHbBIX B pafioHe 04aroB
3arpsi3HeHusi, 3arpsi3HeHHble MOA3eMHble BOAbl I[I€PEMEIAIOTCA TIO IJIACTY
K 3JKCMJIyaralmuoHHBIM CKBaXXKHHAM H 3arpssudanr mocigeddue. [lpu 3toMm
obpasyercss moJjoca pAcCIpOCTPAaHEHUS] 34TPSISHEHHBIX BON MeXIy OYaroMm
3arpsisHeHuss U Bopo3aGopoM. AHaJjgorudHas moJjoca ofpasyercs ¥ HNPH 1OI-
TSATUBAHUU 3arpsi3HeHHBIX NOBEPXHOCTHHIX BOJX K HH(PHIBTPANUOHHOMY BO-
no3abopy. Ecau xe mocTynieHue 3arpsianeHHbBX PACTBOPOB OT HCTOYHHKA
3arpsisHeHusi K MOA3EMHBIM BOjJAM INPOHCXOIHT HEMOCPEICIBEHHO ycpes
zarpy6Hoe NPOCTPAHCTBO HJINH KOPPOIMpPOBAHHBlEe TPpyOBl CaMHUX IWCIayara-
UMOHHBIX CKBA)KUH, OCYILECTRJASHIOUIMX MNOCTOSTHHBII BOAOOTGOp, TO IUHPO-
KOro oyara 3arpfA3HeHusi B ITOA3eMHBIX BoJax He ofpasyercss — 3arpsisHen-
Hble BOAbI MepeMelaloTcd BHU3 MO [JA4CTy B 30HY (PHJIBTPA CKBAXKHH (ecau
OHH TOmanaloT K MON3eMHBIM BOjaM depe3 He3dneMeHTHDOBaHHOe 3aTpyd-
HOe NMPOCTPAHCTBO) MJIM NPOCTO MOCTYNAIOT K HACOCY MO CTBOJY CKBAXKHHB,
TpyOBI KOTOPOH KOppoxupoBaHel. B 3Tov cayyae sarpsisHeHde MOT3E€MHBIX
BOJ OCTAeTCs JIOKAJTH30BAHHBIM OKOJO NAHHOH CKBAXKMHBL

OueHb yacTo 3arpsisHeHye MOA3eMHBIX BOJ HPOUCXONUT HBECKONBKUMH
OyTSIMH H OT pas3auyHbiX HCTOYHHKOB. C.Iy4ad TAKOTO 34rpsa3HeHUd saBJIS-
forest Hanbosee CAOXKHBIMU, & MEpPONPUATUS MO eFo JHMKBHIAUMH WI.IH J0OXa-
Ju3agdd Haubogee TPYHOEMKUMH H TPOXOINKHTENbHBIMH.

TUNHU3ALUA YCITOBUH XMMHUYECKOIO 3ATPA3HEHHUA
MOA3EMHBIX BOJ

Ananusz u obGolulende MaTepHaJoB NO 3arpsi3HEHUIO0 NMpecHbIX Nof3eM-
HBIX BOJ I[TO3BOJAET NPeLJOXKHTb THIU3ANUIO YCJIOBUH 3arpsisHeHUd mpec-
HBIX MMOX3€MHBIX BOI B paioHaX HUX 3JKCIIyATAnHUH.

[ToMHMO H3BECTHBIX KOHKDETHBIX CJyydeB 3arpsi3HeHHsi MOJ3eMHBIX
BOJ, MpU COCTaBaenuyu Ta6a. 36, B KOTOpof NpUBemeHa mpejpjaraeMas TH-
MU3auHs YCJAOBHH 3aTPSI3HEHHs, yuyTeHH oOUlMe THAPOreoJOorudeckue 3ako-
HOMEPHOCTH ¥ TpaHWyHBie YCJIOBHs, ONpereIsiolfe BO3MOKHOCTb 3arpss-
HeHUS.
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B OCHOBy THHW3alHWHU MOJOXKEHBI OXapaKIleDU30BaHHbIe Ebillle HCTOU-
HUKHA XHMHUUYECKOTO 3arpsi3HEeHHd H IYVTH UPOHUKHOBeHUd 3arpas3HdAlOuiux
BEleCTB K MMOA3eMHBIM BOgAM.

OcHOBHBIM NPHHUMIOM IpelJdarTaeMoll THAM3ANuM HABJASIOTCA PasfH-
U B Xapakrepe NOCTYIIJeHUA 3aUDPASHAIOUIHX DACTRBOPOB K NOA3€MHBIM BO-
xaM. B coOTBeTCTBUH C 3TUM BbAejleHO LIeCTb THIOB 3aTPsi3HEHHs 1073€eM-
HBIX BOJ, Oo0O3HAuYeHHBIX B NPWBOAMMON Tabamie puMckuMu uidpamu (I,
IL, 1L IV, V u VI).

Hexoropsie H3 Bbae/eHHbIX TUIOB IO XapaKTepy 3arpasHAOUMX pac-
TBOPOB (MMH MOTYT OBITb 3arpsi3HeHHbie [IOBEDXHOCTHBI€ WJH MOA3eMHbIE
BOIBI, CTOYHbie BOABL, IIPHPOAHHE MHHEPAJM30BAHHBIE BOIbI, KUIKHE OTXO-
Hbl, WCKYCCTBeHHbie PAcTBOPH H He(@TENPOAYKTH) moapasledsoTCs Ha
NOATHIB!, OTJHYAlOUIMecsT COOTBETCTBYIOLIMMHU (VKBEHHBIMH HHIEKCaMHU.

K tuny | oTHeceHH Bce cayuau 3arpsi3Heits, CBsi3aHHble ¢ IEPHOIH-
yecKkoil (BbMajeHue WM TasHHe aTMoc(epHbIX OcalIKoB, eluHUHuHbie cOpo-
cbl HEeBOJIbIIHX KOMAMYECTB CTOUHBIX HAM [POoCTo 4eM-Aubo 3arpsa3HeHHBIX
BO/, TOJIMBHL Ha OpoLIaeMbIX TEPPUTOPUSIX) MHOHAbTpanuell K MOI3eMHBIM
BOIAM 3arpsI3HEHHBIX aTMochepHHX OCaZKOB, Ja3HOIO poOJMa CTOKOB HUJAU
3arps3HeHHbIX YAOOpeHUSAMH HWIM SIZOXHMHUKATAMH OpPOCUTEAbHBIX BOJ,.

B 3aBucHMOCTH OT TOro, UTO SBJAAETCS 3arPSI3HSIIONIMM PACTBOPOM ——
aTMOCpepHBle OCAAKY, CTOYHBe HJHM ODPOCHTeaBHble BOIbl,— BHIJEIEHO CO-
OTBETCTBEHHO TPU moATHNa 3arpsssenus: l-a, Lc u [-o.

K tuny II otnecena naufosee MHOTOYHCJAZHHAS Cpymma ciaydaes 3a-
IPSI3HEHHsl, CBA3AHHHX ¢ (QUAbTpandell CTOYHBIX BOJK, TPHPOIHBIX MHUHepa-
JU30BAHHBIX BOJ, HCKYCOCTBEHHHX PacTBODPOB, XKAIKHX OTXO0T0B HiW Hedre-
MPOJAYKTOB M3 DAa3HOTO pOJla yYyacTKOB MX OKOIJICHHS.

B tune Il Buiaensmorest asza moaruma: ll-¢ (3arpasssiomuMu pacrso-
paMu ABJASIOTCS CTOUHBIE BOJbI, XKUAKUE OTXOMbl U Hedremponykre) u II-m
(3arps3HsiloIMe pacTBOPH — MPUPOAHBle MHUHepaJH30BaHHBE Boabl). K 3a-
rpa3Hednio noAtuma ll-c oTHocHTCcst Gofblile TOMNOBUHBL H3BECTHHIX CJy-
Yyaer CepbE3HOTO XMMHUYECKOTO 3arpA3HCHUA NOJI3EMHBIX BOJ BOOOIE.

Moxto BuAers, uTo Mexay turmamu I u Il mHoro ofuwero. B obonx
cayyasix 3arps3HsAIONHEe PacTBOPH NPOCAUUBAIOTCA Uepe3 30HY a’jpauun u
B 000HX CJyYasiX 3arpsA3HsIOTCS HCKAIOYUTEAbHO I'PYHTOBBIE BOAHL

O1nako MeXKAy HHMH HMEIOTCA M CYIIeCT3CHHBle pa3/jHuMsg, CBA3al-
Hble TNaBHBIM 00pa3oM ¢ AHHAMHUKOH M PEKUMOW [OCTVWIJICHUS 3arps3usio-
LLiUX PAaCTBOPOB K FPYHTOBBIM BOAAM.

B mepsoM CJyyae 3arpsasHsiou(He pacTBODHl TIPOCAUHBAIOTCS uepes
30HY &3palidy B YCAOBHSX HENOIHOTO MM KpPaTKOBpeMEHHOTO MOJHOTO Ha-
CBHUIEHHs] [OP, JpUYeM TOCTYIJIEHHe HX K CPYHTDBBIM BOJAM HOCHT TIpephi-
BUCTHIN Xapakrep ¢ GOJbIIHMHU mepepbiBaMH. Bo BTOpoM cllyyae 3arpsi3usi-
IOIHEE paCTBOPHI, KaK MPaBUa0, GUABTPYIOTCH UYepe3 30HY a3panii B yCJo-
BHUSAX TIOJTHOTO HACBHUNEHHS MOP H B TeUeHHE NPOJAOIKHTEIbHBIX NMePHOM0B
BpeMerd. [Ipy 3TOoM cieqyer OTMETHThb, YTO [pH HAJIHYMH cJ1a0onpoHHuae-
MOTO 3KpaHa MMOJ HCTOUHHKOM 3arpsi3HeHHsl HIXKe 3KDaHa [pocauynBaHue
3arpA3usiONMX PaCTBOPOB MOXKET [MPOMCXOAMT C HEMNOJHBIM HACbIEHHeM
nop, T. e. B BuAe JoxkIesanud. Takoii xapakTep mpocauMBanus OyHeT Ha-
Gmonareca W B TexX CIvuastx, KOTAa B Ipeiesnax 30HLI apalud Mexay Hc-
TOYHHMKOM 3arps3HeHHs] ¥ TPYHTOBHIMH BOJAaMu DVAET HMeTb MECTO peskoe
yBe/MYeHHe BOJONPOHHIAEMOCTH ¢ TAy6uHOi. B 3Tux Cayuasx B BepxHell
UACTH 30HBI a3palMU CVUIECTBYET CIJIOWHAst (QuibTpauus (¢ IOJHBM 3a-
noJHeHHeM [Op), a Ha HMUXKHel — 1oXKAeBaHue.

Momuo ykasauueix pasawiuil tansl I u Il orinyarores 1 xapakrepoMm
3arpsi3dsioUX pacTBOPOB.
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Yeaopus noctyniaenua
34rpA3HAKULINX PACTBOPOD

BH 3arpasHAw0wHX
pacTBopon

WCcTOUMHKH, H3 KOTOPHLIX NOCTYIAlOT 3arpssHsiOUiHC BCILCCTBA
HJAH HENOCPEeACTBEINIO 3arpA3HAIOUIHE pacTBOPH

3ﬂl'pil3lleHHble 11oA3eMHbIE
BOAG

Hniexent

THIT 3arpas-
HEHHA

NOATHIT
3arpsstie-
HHSA

CBepxy nepHOAHYECKH
npocayuBasiCh uepe3 30Hy
aspauun

Artmocdeplibie  0cajgkH

Croutrle nonu

OpocuTtenbliie BOJb!

3arpgsHeHHblH  aTMOCQepHbIH BO3LYX, Y4aCTKH
c6poca TBepAHX H MHAKHX OTXOAOB NPOMBIULICH-
HHX TIPeANpPUATHH, CBANKH, CONEOTBANb

3arps3neHunle IPYHTLI M caMa 3arpsateinas
TeppuTOpHd NPENAPHATHH H HACeJIeHHbIX TYHKTOB,
YU4CTKH CKA3AHPOBAHHS H XpaHelus ChIPL U roTo-
BOil 1IPOJYKUHH HEKOTOPHIX NPOH3BOACTS, HedTe-
NPOLYKTH

Remaenenuueckue noag opowmeuus (3M10), yuacr-
Ki c6poca HeGOMbIWHMX KONMUECTRB 3arps3HeHHbIX
BOJ,

Opouiaemble TEPPHTOPHH, HA KOTOPbLIE BHOCATCA
B 60MBUIOM KOJMUECTBE YJNOOpeHHS H HIOXHMH-
KaThi

['pyuroBble

I-a

I-c

Caepxy,
npuca'luuuncu
a3paiiiu

HeMpPepsIBHO

Cpes suny

Crounne BOAH, MHJIKHE
VIXOABI IPOH3BOUACTL, HC-
KYCCTBEHHLIE  DaCTBOPLL,
Hed1€NPORYKTHI

TpuponHbie MHHEpalH-
30BAHHLIE BOJB

Yuactku cKomagnus CTOYHHX Boj (NPy/ibl-HAKO-
TIH ECJRI, OTCIOE!HIIKII, HCI‘IﬂPHTOJIblIblc
H XBOCTOXPAUMJAAING, 30J00TBLILE, noad ¢uabrpa-
MK, TOHMXKeuus B pedabede, 3ajluThe CTOYHBLIMH
BogaMmu), AedexTHas KaHaJIHM3alHOBNASN CE€Th, KAHABHI,
oBpary u 6aaKH, 1O KOTOPLIM OTBOASTCH CTOYHbIE
BOJHi.

Yuactku cOpoca XKHAKHX OTXOJOB WM MOCTORH-
HBIX yTe€HYeK PacTBOPOB, CKJAAAH roploYe-CMa30uHbIX
MaTepHaloB

Y4acTkM CaMOW3IMBA MHHEpain30BaHHBIX apTe-
3MAHCKHX BOJl HA JHEBHYI0 [OBEPXHOCTb, MECTa
CKOMJIEHHH TIPOMMCIOBHX BOX

WAAMOBDIC,

11

1M




TTpsMbiM nepeanBoM

IMosepxuocTHmfl ¢TOK

uepes KapCTOBbiE KaHAbI Bce HCTounakH, nepeducienHuie B NOATHOE [-a, I‘pyn"ronme (Becbma 1II-n
eCliH  CYIeCTBYIOT YCJIOBHS Jlisi CTOKa OT HHX | PelKO apTe3HaHcKue)
K HaXoJsu(MMcs DBOAH3H KapCTOBHIM BOPOHKAM H
FOPHbIM BhIDaboTKaM
Crouunie Bogb [Toraomawouune roprbie BbIpaboTKH, B ToM uuchie| ['PYHTOBBIE H APTE3HaH- 111 II1f-¢
326 poleHHbIE CKBAXHHDI cKne
IMoasemHbie BoAbI Yvuyactku pacnpocTpaHeHns 3arps3HeHHhx mojX- | ApTeanatickue 111-3
3eMHBIX BOJ| B BbllUeJeXaUuluX BOROHOCHBIX T'OPH-
3onTax
Ilpaponnuie MuHepanu- | Huxenewalwne BoZoHOCHbIE TOPH3OHTEI C MHHE- [pyntoBble H apresu- [H-m
R0BAHHLIC BOJGI PaNU3OBAHHLEIMY BOTAMMUH aHckue
Crepxy wuepes ,ruzpo-| [loasemHne Boab YuactkH pacnpocTpanenns 3arpasHeHHBIX fioa- |  ApTesHaHCKMe v
reonoruieckne OKHa“ B 3eMHHIX BOJ B BblleneXauluX BOJIOHOCHBIX Toph-
KpoB/i¢  TrOpH30HTAa HIH 30HTaX
nyTeM naolmajHOro mepe-
TEKaHHA yepes 3Ty
KpoBJio
C Goxopolt rpandun | IloBepxHocTHbe BOfbi| [loBepXHOCTHBIE BOAOMCTOUHHKH (DeKH, BOAOXpa- [pyutoBbie H pexko \Y
njiacra, co CTOPOHB MoO- HHJHIIA, O3epa, 60/0Ta), cojepkalide 3arpasHeH- | apre3naHCKHe
BEPXHOCTHBIX BOJOHCTOY- HblEe BOAM
HHKOB
W3 camore maacta mpu| ArtMocdepHbre ocaixd,| OCyweHHaH 30HA IKCMAYATHPYEMOIO BOAGHOCHOTO [pyuroBbie H apresnan- VI Vi-a
€ro oCYmeHHH NpOCaYHBAKIIHECST Yepe3 | FOPH3CHTA, Cojepkaulas MHHEDAnBl H COEJHHEHHS, | CKHe
OCYUIGHHYIO 30HY CTABIIHE PACTBOPHMBIMH Mo BO3RXEHCTBHEM KHCAO-
poJia BO3NyXa
IMoasemHnie BOABL 3KC- Vi-B

MIyaTHpyeMoro rOpH3cH-
Ta, NOJHABIIHECA B paHee
OCYWEHHYIO 30HY
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K sarpssuenuio tana II] oTHocuTcst GoJbliasi Tpynmna caydyaes 3arndas-
HEHMs1 TPYHTOBHIX M apTe3HaHCKHX BOJ, CBA3aHHBIX C TOCTVILIEHHEV 3a-
TPSA3HAOUIAX DACTBOPOB B pe3yJbTaTe NPAMOTO lepelduBa. DTOT NepeauB
MOXKeT TPOUCXOAMTb C JIHEBHOH TOBEPXHOCTH uYepe3 KapCTOBble haHaIbi,
norJjomanpiuye TopHbie BBIpabOTKUM MJIM PAa3HOrO POJia JIpyrue ropHbie BHI-
paboTKH, BCKPHIBIIME TOA3eViHbie BOIbl, B TOM UHdCJe yepe3 CTBOJ H Hesa-
UeMeHTHDOBAHHOe 3aTpyOHOe NPOCTPAHCTBO 3IKCILIVATAIMOHHBIX H pa3se-
IOYHBIX CKBaXXUH, 3aJ0XKEHHBI\ Ha TaKUX YyacTKax, Kyia BC3VOKEH N0-
BEPXHOCTHBLIH CTOK.

[Tepenus 3arpsisHsitolld\ PACTBOPOB B 3IKCHIAYATHPYEMBIH BO,I0HOCHBIH
TODH30HT MOXKET TMPOMCXOIHTb TAKKe W3 BBIlle- U HUKeJexalluy BOJOHOC-
HbIX TOPH3OHTOB Yepe3 TOpHBle BHIPAGOTKH, COEAWHHBIIME 3TH TODUIOHTHI
c 3KcmuyatupyevbiM. Yame BCerO TaKAMW TOPHBIMH BbipaGOTKAVIH ABJA-
10TC JedexTHble 3KCIIyaTalUHOHHEBle HJIH Da3Beloulible CKBAMXKUHBI, TPy-
Obl KOTODHIX KOPPORZMPOBAHBI MJH Ke HapylleHa 3atpyGHasi U MexTpyo-
Hasi HeMeHTauHs.

B rtune III BbildeleHs yerbipe NOJATUNA, OTIHYAKOILMECS XAPAKTEPOM
3arpa3ssaomux pacrsopos. Cayuau 3arpg3HeHHs, OTHOCHMBIE K NOATANY
[11-n, cBsizaHbl C NepeJHBOM 3aTPA3HEHHBIX BOJ MOBEPXHOCTHOMO CTOKA Ye-
pe3 KapcToBble BOPOHKH M TOpHble BHIPaGOTKU. [louTH BCe M3BecTHBIE Cay-
yay TakoTo 3arpsi3HeHNs OTHOCATCA K FPYHTOBBIM BOLaM.

K 3arpsissenuto mnoamina [lI-c  orHOcATca Bce cayuadm 3arpsisenud
MOA3eMHBIX BOJ, CBA3aHHble cO COPOCOM CTOUHBIX M NPOVBICJAOBBIX BO1 B INO-
raoLjaplle FOpHBie Bhipabomku, 3arps3Hedde TAKOTo poJa OGHAPYKEHO
M B I'PYHTOBbIX, 4 B apre3naHckux Boiax. Cayyad 3arpsi3uHeHusi, OTHOCHMHE
x noaruny III-3 u BecTpeualowuecsi TONBKO B apTe3MaHCKUX BOLA\, CBs3a-
HBl C TIepeJMBOM B 3KCILIyaTHPVeMBIH TODH30HT 3arpsi3HeHHbLIX MOI3eMHBIX
BOI H3 BBbillleJieXKalllyiX TOPH30HTOB, TJaBHbIM 006pa3ov uepe3 dedekTHble
pa6oTalwllive n1d 06€3TeHCTBYIOIME SKCTJyaTalHOHHbIE CKBaXHHbBL, a Tak-
Ke uepe3 3abpollenHble H He3aTaMNOHHPOBAHHBIC IKCIIVATALHOHHBIE H
pa3sBe/ouHbie CKBAXKHUHbL.

K noaruny [II-m OTHOcATCH Cayyau 3arpsi3HCHUS, CBA3AHHble C Tepe-
JUBOM B 3KCNAyaTHPyeMblii TOPH30HT 4epe3 deeKkTHbie pa3BeTouHble Bbl-
paboTKKY MOI3eMHBIX BOJI U3 HUXKeJeXKalHX BOIOHOCHBIX TOPH3OHTOB, KOI-
JXa 3TH BOABI 06JafarT NMOBBIIIEHHOH MuHepaausaluell MW cOJepXKAaT BHe-
MOMYCTHMBIX KOHIEHTpaUMsix yXyIllamlide KauycCTBO BOXbl 3JeVEHTHI H.IH
coenHeHus.

K sarpsisgenuto tuna IV oTHecembl cayyay 3arpsi3HeHHs, CBA3aHHble
¢ TIOCTyTJIeHHey 3aTPsi3HAIILNX DPACTBOPOB 4Yepe3 pa3Horo pona «THIPO-
re00OTHYeCKHe OKHA» B KpPOBJeE 3IKCIIyaTHPYEMBIX apTe3MaHCKHX BOJOHOE-
HBIX TODH30HTOB. B KauecTBe 3arpsi3HsiONIMX pPacTBOPOB Bcerpa BbicTyna-
I0T 3arpsi3dedHble N0N3eMHbie BOJBl BbillleJexKalldX TOPH3OHTOB, a MCTO4-
HHKOM 3arpsi3HeHHsi ABJSIOTCS Y4acTKH pacupocrpadenus 3tux Bol. Ilourn
BO BCEX M3BECTHBIX CJAyYafX TaKOTO 3arpA3HeHus MCTOUHMKOM ero fABias-
JUCb TPYHTOBbie BOJbl, 3arps3HeHHble OJHMM M3 pACCMOTPEHHBIX Bbllle
(tuna [, IT u III) nyrei.

Crnexyer OTMeTHTb, YTO K 3arpsisHenuio tuna IV ordocsarea Takxe 3a-
TPA3HEHUs 3KCNJAYaTHPYEMOrO TOPH30HTA B pesyJbrare NJIOWALHOH (HIb-
Tpauud 3arpsi3HEHHBIX JIO3eMHBIX BOJ H3 BblllleJexallero rcpu3oHTa ye-
pe3 BbiIepiKaHHble CIaGONpPOHMLAevble CJIOH, pasie’siolide 3TH TOPH3OH-
Tel. HecMoTpsa #a TO 4TO cJAy4au TaKOro 3arpsA3HeHMs HaMm HEHM3BeCTHH,
BO3MOKHOCTb TNepeTexaHus He HckaoueHa. Qco0enHo npu ycaoBHH, UTO
paspeasiomas Tosaua ob6sgataer HeKOTOPOH BOAONPOHHIAEMOCTbIO, a Tpa-
AMeHThl J1aBJEHHs B pa3fie]sgeMBIX TOPU30HTaX IOCTATOYHO BeJHKH.
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Cayuan 3arpsi3meHHs IIOJ3eVHbIX BOJ, I'PYHTOBHIX M 3HAUYUTEJbHO pe-
JKe apTe3daHCKuX, CBsi3aHdble ¢ MOATsTMBAHHeM K B07103a60pv 3arpssiet-
HEIX BOJX U3 NOBEPYHOCTHBHIX BOIOMCTOUHHKOB, OTHECeHBl X TUly V.

3arpa3Heddsi tunoB [V u V wHe pasfensiorcsd Ha NOJATHIB, Tak Kak
KaXkI0OMY H3 HHX COOTBETCTBYeT TOJbKG OJUH BHJA 3alPA3HSIOMIMX DPacTBoO-
pos. [Tocaennuit U3 BbiJeJeHHbIX TUTOB 3arpsisenus (VI) ssasercs coeep-
[IeHHO OTJWUYHBIM OT DACCMOTDEHHBIX Bbllle 31eChb HCTOUHHUKOM 3arpsi3He-
HUS SIBASETCH OCYLIeHHAs 4aCTh caMOr0 BOAOHOCHOIO Ijiacra, B Ipeneaax
KOTOpo#i Hepacreopuvble paHee MHUHepadbl W CoeJHHEHMs, B3aMMOJEHCTBYS
¢ KUCJODPOIOM BO3IyXa, NPEBpamATCs B JIerKOPacTBOPHMBlE COEIUHEHHS.
OO6pa3zoBaBulvecst 31eChb 3arpA3HsiloMe COeAHHEHHS MOIYT pAaCTBOPHTLCS
HHQHUABTPUPYIOIMMHCS U€pe3 OcyIIeHHYI0 30Hy arvochepHBIMH ocal<aMu
HId MOAHSBIIMMHMCS B 3Ty 30HY BOJAaMH TOro KC IOPU30HTA NPH PasHOTO
pona mepepniBax B BOAOOTOOpe. YCNOBUS JJst TAKOTrO 3arpsi3HeHus cosja-
IOTCSl yaliie BCero B paHOHAX MeCTODOXKJAeHMI MOJe3HBIX HCKONaeVblX, mpe-
MMYIIECTBEHHO CyabWAHBIX, paspabGaTbiBaeMblX C BOJOTIOHHXK2HHEM, KOT-
da OoTKauWBaeMvas BOJa YaCTHYHO HCHOJAb3yercs MIa Levell BolocHaGxe-
WS,

B cBA3W ¢ JAByMa BMIAaViu 3arps3HSAIONIMX pacTBOpoB B Tume VI Bbige-
JAstiorest ABa noatuna — VI-a u VI-s.

CJIe;IyeT OTMETUTh, UTO caydau 3arpsi3genHuss NOA3€MHBIX LOI, KOTOPLiE
MOKHO OBLJIO OB OTHECTH TOJBKO K OXHOMY M3 BblI€JIeHHBIX THIIOB 3arps3-
HEeHHs, BCTPEUAIOTCs CPABHHTENBbHO PEIAKO.

B 6OJbIIMHCTBe cay4aep 3arpsidHenue MOA3CMHBIX BOJX CBS3&HO € 01-
HOBpeMeHHbIM jeilcTBueM (aKTOPOB, ONpelessIOMINY PAa3JHuvble THIbl 3d-
rpsi3HeHuUst

NPUMEPD! 3ATPA3HEHHUSA NOAN3ZEMHBIX BOJ
B PA3JWUYHDBIX TUAPOTEOJOrHYECKHUX YCJAOBUAX

W3 vHOrOuUC/IeHHBIX CcaydaeB 3arpss3Henus MOA3E€VHBIX BOJ HHXKe pac-
CMATPUBAIOTCS JHLIb HECKOJbKO, Haubosee H3yueHHBIX OGBEKTOB.

3arpsasHeHHe BepXHEAEBOHCKOr0O BOJOHOCHOrO TOPH30HTA B paHoHe XH-
MHUecKoro KomMOWHara. TeppHtopus XHMmKoMOHHATA pacliooXeHa HA
[1 Haamolimenuod Tteppace peku. B cesepHofi u ceBepo-zamajgHod uyac-
TSAX Teppaca o6pbiBaeTcs YCTYNOM BblcoToi B 8—10 M. ITOT yerym sBasiercs
ecTeCcTBEHHOI IpaHuieil TeppHTOpHU xMMKomGuHata. Cama peKa mporekaer
¢ 1ora Ha ceBep B 1,5 KM BOCTOUHee M CeBepo-BOCTOUHEee XHMKOMGHHATA.
B reoJoruyeckoM CTPOEHHH palioHa yUacTBYIOT OTJOXKEHHs 10KeMO6pus, ne-
BOHCKO#, IOPCKOW, MejoBON H yerBepTHYHOU cucTeM. OCHOBHBLIM HCTOYHHKOM
BOXOCHAGKEeHUst TOPOAA SIBASIETCS] BEPXHENeBOHCKHH BOJOHOCHBIY TODH3OHT,
NpeICTaBAEHHbIH H3BecTHAKAMHU (aMeHCKOro sipyca, MOUIHOCTbIO 0K0J0 15 M.
Hanop BepaHeneBOHCKOIO BOAOHOCHOIO TOPU30HTA HaJ KpPOBJeEH W3BeCTHA-
KOB H3MeHsercs 0T 55 10 70 M.

JleBoHCKYMe U3BeCTHAKU NEPEKPLIBAIOTCS IOPCKHMH OTJIOXKEHHSIMH MOUIL-
nHocrbio 6—10 M, NMpeacTaBJeHHBIMH TOHKO3EPHUCTLIMU OUeHb IJIMHUCTBIMH
necKkavH ¢ TPOCAOsMH TJHH momHocTbio 1—1,2 M Ha npuneramomux K rep-
PUTOPHH XUMKOMOWHATA YyacTKax IODPCKHe OTJOXKEHHS NOBCIOAY CJOXKEeHbI
TUIOTHBIMH TeMHBIMH TAHHAMH MOILHOCTBIO 10 14 M. 3aneramuyie BblUIe
NecyaHO-TIUBUMCTHE OCAAKM Gappeva M BajsaHXKHHa HWveloT O6myl0 MOUI-
HOCTB 70 90 M ¥ OpeicTaBjelbl MENKO- U TOHKO3GPHHCTHIMH T[IMHHCTBIMH
neckaMu 4 TecuanbiMu IJMHavu. [Tecku Xapaxrepu3yroorcs BeCbMa HH3KM-
MH «pUABTPANUOHHBIMK cBolictBavu. Koadduuuenrt duabrpauun 0,2—
0,3 M/cyrka Momuocre BOJOHOCHOIO TOPHU30OHTA MEJNOBBIX IECKOB A0CTH-
raer 20 m. [ToasemMuble BOXBI MpeCHble, XOPOLIEr0 KauecTBa, HO BOAOHOC-
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HOCTH TOPH30HTA OueHb Mana, [ MHHBI W TJHHUCTBIE TECKU IOPCKOH CHCTSMBL
OTZJSIIOT MeJOBOIH BOJAOHOCHBIA TODHU3OHT OT BepXHEXEeBOHCKOro. B xposje
GappeMa oObIYHO 3aJleraeT TOJILA MeCYaHLIX TJIMH MOLIHOCTBIO OKOA0 10 M.
Mecramu ona 6e3 pe3xux HepexoldoB GauuanbHO 3aMeUIAETCH TIHHHCTSIMH
meckamu. JTa ToJAUla OTAENfeT MOf3eMuble BOMAB, CONEpKallUecs B MeJo-
BBIX OTJIO¥KEHHAX, OT BblUIeNexKaHUX TPYHTOBBIX BOJ, CONEpKaIIuxcad B aj-
noBHaNbHEX meckax Il wammofimensHo#t Teppacwl. O6mas MOmHOCTL ajjIo-
BHAJABHBIX OTJOXKEHHIl Ha TEPPUTOPHH KOMOuHaTa mocruraer 25 m. Caep-
Xy, Kak OPAaBUWJO, 3a1eTaloT CYTAMHKH, MOIMHOCTb KOTOPBIX H3MeHgeTcs
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Puc. 70. €xema ydyacTKa 3arpa3HeHHs TPYHTOBHX BOX B pakloHe XHMKOMOH-
Hata (cocrasjenHa E. JI. MHHKWHBIM ).

1 — H30MMHUU OKHC/ISAEMOCTH, MIyA Qi 2 — ruapousorunck Ha 20/XII 1963 r ;

3 — pa3BejOMHLIE CKEAXHHEL, 4 -— JHHHA TeosIoro-rHJApoXMMUYecKoro paspesa

B OueHb HIMDOKHX Mpelesax, OT HeCKoJbKHX canruverpos no 10 m. Huxe
HAYT MEJKO- W CPelHe3epHUCTBle FAMHUCTHE TeCKH MOMHOCTBIO ot 15 1Jo
25 M. OGBonHeHHas uX uYacrb cocrasasger 12—15 M. [ay6uwa 3anerasus
ypoBHA TPYHTOBHIX Bon 8—13 M. Koapduuuenr QUABTPAUHH TECKOB CO-
crasaseT B cpennem 0,7—1,0 m/cyTku.

Jo Hauana sxcmayaTaudd BepXHeLeBOHCKOIO BOJOHOCHOTO TOPH30HTA
ero Nbe3oMeTPUUeCKUil YPOBeHb Obl1 HeCcKO.JIbKO Bhiie (Ha 2—3 M) ypos-
Hell BBHIIIEJeXKAIlWX HUKHEMEJOBOrO H aJII0BHAaAbLHOTO BOLOHOCHHX TIOpH-
30HTOB. YDOBHU ABYX TNOCAENHHX TOPHU3OHTOB yCcTaHABJIHBAIOTCS MPHM2DHO
Ha OAMHAKOBHX oTMerkax. K 1961 r. mbesomMeTpHueckHil ypoBedb BepXHe-
AEBOHCKOTO BOJOHOCHOTQ TOPU30HTA BCAENCTBHe AOBOJABHO HHTEHCHBHOH
njomaiHoi 3KcIAyaranuyu cuusuacsd Ha 12—13 M 1O CpaBHeHMIO «© TepBo-
HaYaAbLHBIM YPOBHEM M VCTAHOBHJCS MOCde NpeKpallleHuss OTKAYKH U3
ckB. 3 ua 10—12 M HMXe YypOBHSl BblUleJexXali¥x TOPHIOHTOB.

BonoszaGop xuMuyeckoro xoMOHHaTa — OXHH H3 MEPBHIX BOA03a60pPOB
ropoma — 3aN0¥KeH Ha BepXHelIeBOHCKHH BONOHOCHBI TOpH30HT. Bonosa-
60p COCTOMT B Hacrosiuee BpeMs H3 ueThipex ckBaxuu (1, 3, 4 u 8), cym-
MapHblft BOAOOT6Op u3 KOTOpHIX cocraBaser 7,0 Teic. M3/cyvrkd. Cxema
pasMenieHHs 3THX CKBa:KMH mpHuBenena ua puc. 70. OmHospemeHHo pago-
Tal0T, KaK TPaBM/I0, TPH CKBaXKHHbl. JLeOHT KaXJOH H3 HHX COCTaBAseT

80—85 M3/uac.
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Inst BbisicHeHMsl IOPHYHH H MyTel 3anpsi3HeHUS BepXHeIeBOHCKOIO BO-
JIOHOCHOTO TOPH30HTa OBIAM TIPOBefeHb! ‘CHenMaNbHBEE [HADPOIe0JOrH4yecKHe
HCCJIeI0BAHUS

K MoMeHTy Hayana HCCIeOBaHUl 3arpsisHeHHe OTOGHDAaeMOH CKBaKH-
Hamu | ¥ 3 BoAB JOCTUIAO MaXCHMAJgbHOH Befuuuns. llpencrasnenue
O AHHAMHKe H3MeHeHHs XHMHUYECKOro cocrasa MOXKeT natb Taba. 37, moka-
3bIBAKOLIAs, KAK H3MEHSJOCh COAEpXKaHHe Pa3TUYHBIX KOMIIOHEHTOB B BOJE
CKB. 3.

Ta6anna 37
H3mMeHeHHe XMMHYeCKOro cocTaBa BOAbl B CKB. 3

Cogepsanie HOHOB, MI/
Hara oT60pa Cyxoi Ogucase Kecr-
R | e ] s | e | I
10 X 1960 r 532 1,5 101 54 57 32 5,5
10 1V 1962 r. 738 29,8 157 90 71 43 7,1
19 [X 1962 r. 816 33,0 190 126 92 47 8,45

1 paccmMarpuBaeMbIX YCJAOBHH TpH AOCTAaTOYHO HAJEKHOH ecTect-
BE€HHOH 3alWIeHHOCTH BEPXHEJEeBOHCKOTO0 BOLOHOCHOI0 TOPE30HTA €NHH-
CTBEHHbBIM MyTeM [JI NPOHMKHOBEHHs 3anps3HSIOUIMX BEIECTB B 3TOT rO-
PU3OHT MOLJYW ABHUTHCA JMUIL NOMJOMAIOmWHe HAM 3a0polleHHble H Hes3a-
TAMNOHHPOBAHHble CKBaKUHBL. [l03TOMy HccnenoBauMsi Gblid HalpaBieHH
HA& TO, YTOOL! BBISIBUTH MECTOHAXOXKIeHHe 3THX CKBAXKHUH H CaM MEXaHU3M
3arpsisHesys

[To pesyabraram OypeHHA CKBa:KMH W MOCJOHHOIO ONpOGOBaHHA NOJ-
3eMHBIX BOJ B A/JJIOBHAJbHBIX, @ MeCTaMH U B HUKHEMEJOBHIX OT/IONKEHUAX
6blIa cocTaB/eHa KapTra 30Hbl 3arpsi3HeHHs TPYHTOBBIX BOA (cM. pHc. 70) u
pAn TMAPOXHMHMYECKHX pa3pe3oB, ABa u3 KOTOPHX NpHBeleHH Ha pHc. 71.
Kapra u paspesbl mocTpoeHbi MO BeJHuHHE OKUC/IASIGMOCTH, KOTOpas sABJA-
ercsl HauboJiee OOBEKTUBHLIM H JIETKO OmMpeje/sieMbIM NOKas3aTesJeM cyMMap-
HOIO HaJHYHS B BOJE OPTAaHUYECKUX cOeNMHEHHH.

[Ipu mocrpoenuu KapTel 30HBI 3arpsi3HeHHl N0 BEJHUHHE OKMC/ISAEMO-
CTH UCIOJIb30BAJHCh AHAJU3b T€X Npo0 N0 KaxKIOH CKBaKHHe, B KOTOPHIX
00HAPYXKUIOCHL MaKCHMAJbHOE 3anpsisHende, DTO NO3IBOJIHIO OKOHTYDUTH
30HH, B NIpejenax KOTOPHX HauGoJee BEpOATEH HepeJuB.

3arps3Henne NOJA3EMHBIX BOX B paiioHe aBTO3aBOjA. AsrosaBon pacrmo-
JOXKeH B Npellesiax M3JAYUHHB pekd. B meHrpansbHOH dacTH B CeBEpO-BOC-
TOYHON TOpJOBHHHOH dYacTAX U3JyuYHHH pa3BUTa M[epsas HaAnoOHMeHHas
Teppaca, BLIPOBHEHHAA MOBEPXHOCTL KOTOPOH HaXO0AMTcAd Ha 6—12 M Boimie
ypoBH pexH. Bed ocranbHas yacrh TepPpUTOPHH 3aBOJa MpeAcTaBisfer co-
00ft MOMMeHHYI0 Teppacy PeKH, BO3BBIIAWLIYIOCA HaJA ypOBHEM BOJH
B pexe Ha 1—4 M.

B reosoruyeckom CTPOEHHM pafioHa NPHHHMAIOT y4acTHe OTJIOXKeHHS
1eBOHCKOH, KaMeHHOYTObHOH, IODCKOH W YeTBEPTHUYHOH CHCTeM.

Nockonbky naunGosnee NPEBHUH H3 IKCIVIYaTHPYeMBIX 3Jech BOJAOHOC-
HBEIX TOPH30HTOB — OKCKO-CEPHYXOBCKMH, TO B KauecTBe HMIKHEH TIpaHHubl
paccMaTpHBaeMOro paspesa [PHHHMAKTCA OTVIOKEHH OKCKOTO HaJropH-
30HTa, NPEeACTaBJEHHOIO JOBOAbLHO Mougho# (oxkoao 40 M) Tomimed Tpemyu-
HOBATHIX H3BeCTHKOB C NOJAYHHeHHbIMHM mnpociosiMu rauH. CepnyxoBckue
OTJIOKC€HHS, COIMVIACHO 3aJjeralomiie Ha OKCKHX, HAQUHHAIOTCA (CHH3Y BBEDX)
H3BECTHAKAMHU MOWIHOCTLIO OKOJI0 |0 M M 3aKaHU4BAOTCA CBEpXY TOXLIEH
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nepecnauBaloLINXosl AOJOMHTOB, TAHH H Meprededi ofmie# MOUHOCTBIO
okoJ0 15 M.

Brilne CepnyXOBCKHX OTVIOXeHHM COTJIACHO 3aJieTaldOT M3IBECTHAKY NpO-
TBUHCKOI'O NOPH30HTA HAMIOPCKOro sipyca. MOMIHOCTh MpPOTBHHCKHX H3BECT-
HSIKOB B H3y4aeMoM pafone 0koao 20 M.

TlogsemHEle BOABI, cOAEpKaliuwecss B TPEHIHHOBATHIX H3BECTHAKAX OK-
CKOTO ¥ CepIYyXOBCKOTO HAATOPU3OHTOB BH3EHCKOTO sipyca M IPOTBHHCKOTO
TOPH3OHTAa HAMIOPCKOTO fApyca, B pafioHe aBTO3aBOAA IKCIIYATHPYIOTCS
COBMECTHO, TaK KakK 3KCIyaTalHOHHBE CKBAXKHHK COeLMHAIOT 3TH TOJLIH.
Bech BOZOHOCHBLIH KOMIJAEKC NMPHHATO HA3LIBATL 31€Chb OKCKOCEPIYXOBCKHM,
HAM HHAKHEKaMeHHOYTOAbHHIM. JleGHT IKCIAYyaTAUHOHHBIX CKBAXHH H3Me-
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Puc. 71. Feonoro-ruApoxpMuieckne pa3pessl N0 pe3yAbTaraM nNocAOHHOr0 ompo-
GoBaHHS MOA3eMHMX BOA npu Gypenun (cocraBaeynt E. JI. MuHkAHMM no mare-
pHanamM m3bBcKauuit).

/ — 9eTBEPTHYHLIC OTJAOXKEHHs; 2 — HUKHEMeNOBhHIE OTJOXKeHHs (Gappem), 3 — ua-

CHINBOH TPYHT, 4 — CYTJIHHKH; § — mMeckH MeJKo- H cpeaHesepHucThie, c¢aalbo Tiu

HHCTble, 6 — DeCKH TOMKO- H MeJKO3epHHCThle, TJIMHHCTHIE; 7 ~—~ YPOBEHL [PYHTOBRIN
BOA; 8 — H30aMMHM OKHcaseMocTH Mr/a O

Haerca ot 100 mo 200 M3/gac. Vnenvuwmifi ne6ur kKomaebaercs or 7 1o
25 m3/yac. Hanop Haj xpoBieli ropH30HTa AOCTHral B Haua/le 3KCINyara-
uun 190—200 M.

3a nocaenanHe 50 Jner B pe3ynpTaTe YCHAEHHON 3KCMAyaTal{H INbe30-
MeTpHYecK®H ypOBeHL NOHW3WACH Ha 65—T70 M

ITo xuMuueCKOMY COCTAaBY BOAH TOPHU30HTA INpecHble THAPOKapboHAT-
HO~KalbiuHeBrie ¢ obmiell muHepanusauuein or 400 o 500 mr/n. Coxepxa-
HHe Kede3a He npesumaer 0,5 mMr/a.

Ot BhlleNexamuX KapOGOHATHHIX MOPOJ MOCKOBCKOTO fpvCa CpPENHEro
KapO6oHa HHKHEKaMeHHOYTOJALHHH BOJOHOCHHWH TODPH3OHT OTIeIseTcAd 3a-
Jeraiolilei B MNONOIIBE cpelHero kapb6oHa BHAepXKaHHOH TOXIIEH BOAO-
YUODHBIX T'THH BepefCKOro TOPH30HTa MOLIHOCTBIO 10—12 M.

O6mas MOWIHOCTb OTJAOXKEHH MOCKOBCKOrg sipyca (BK/IOYas IJHHBI
BepefiCKOro TOopH3oHTA) OkoJo 130-—140 M. 3anerawmue Ha Bepeiickux
TIIHHAX OTJOXKEHHs KaUIHPCKOTO TOPHU30HTA MNPeACTaBJeHn UepelOBaHu-
€M H3BECTHSKOB, NECTPOUBETHLIX T/JAHMH H Meprellel M HMeIOT MOILHOCTD
okon0 40 M. Bwille 3an€ramT H3BECTHAKH IOAOMLCKOrO W MSYKOBCKOIO TO-
PH30HTOB ¢ MAJOMOWIHBIMH HPOCAOSIMH T'AHH U meprenel. CyMMapHas MOIL-
HocTh 0Goux ropusontoB 70—80 m. KpoBas OTaoxeHHH MAYKOBCKOTO TO-
DH30HTa HeceT cJlen TJAyOOKHX pa3MbBOB. Ha Teppurtopunm asTo3aBoja
B IOXHOH, HEHTPAAbHON H CEBEepPHOH YacTAX H3JAYUYHHB OTYUET.IHBO MNpOCHe-
JKMBAIOTCA TPU Pa3MBIBa IIHPOTHOrO HAMPABIEHHS.

B mpenenax morpeGeHHBX BO3BLILUIEHHOCTEHN, Da3ReNdIOMINX 3TH Das-
MBIBH, COXPAHHJHCbL OCTAHIB BepXHEKAMEHHOYrOJbHBIX OrAoXKeHuil. D10
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TOAIIA TepPeCTadBaloNuXcad H3BECTHSIKOB, NOJOMHTOB, MECTPOIBETHHIX TAHH
H MepTeJief, MOLIHOCTb KOTOPOHl He mpeBbinaeT 15 M,

Hau6onee OOBOLHEHHBIMH SBJSIOTCS H3BECTHAKHM MOAOALCKOTO U MHAU-
KOBCKoro ropu3ouToB. HMXenexamHe xaulMpckHe OTJIOXEHWST OGBOJHEHHI
3HAUHTENbHO Ciaabee, HO B SKCIAYATAUHOHHBIX CKBa)KHHAX BCE 3TH TOpHU-
30HTHl COeHHEHH W 3KCINyaTHPYIOTCA COBMECTHO.

Hamopsl Haj XpoBAdedl TOPH30HTA 140 3KCIAYaTalHH XOCTHranH 50—
55 M. B HacTosiiee Bpemsi B pe3ysbTaTe YCUJEHHOH 3KCINyaTauwy B pa-
OHE HEKOTOPbIX 3KCIJYaTaUHOHHHX CKBAXXUH y)XKe HAuajoch OCyllleHHe ro-
pusonra. J[leGHUT 3KCIAyaTauHOHHBIX CKBaXXWH JocTHraer 160 wm3/uac.
Vaenpubiit ne6ur usMmensercs ot 5 no 30 m3/zac. Ilo ecTecTBeHHOMY XUMH-
YeCKOMY COCTaBy BOJALI TOPH30HTA IpecHble TMAPOKapOOHATHO-KajdblHeBbie
¢ muHepaausandedt 300—400 wmr/n. ColXepkanue xene3a ObL10 MeHblIE
yem 0,0 mr/n, a cyasdparoB 50—60 Mr/n. 3a BpeMs IKCHAyaTaUHH XHMH-
94ecKHH COCTaB IMOJ3eMHLIX BOj TpeTephen 3J1eCh CYLIeCTBeHHBIE H3MeEHe-
Husl. B cpemHeMm BIBoe yBeJaWuHnach, o6uias MHHepadH3alHsi, BTpPOe BO3-
pocao coiepxaudve CyambaToB H Bo MHOTO pa3 CONLepxaHHe ¥KeJdesa, JHO-
CTHTIIee B HEKOTOPBIX CKBaxuHax 8—I10 mr/a.

Ha pasMHTOf M pacuneHeHHOH MOBEDXHOCTH CpeXHe- H BepXHEKaMeH-
HOYTOJIbHBEIX OTJOMKeHHH HeCOrAaCHO 3ajeralT TJHHH BEpXHEro0 oTAena
IOPCKO#H CHCTeMHl (Ke/J10BeHCKHA U OKCHOpPACKHE sIpyCH), MOLIHOCTh KOTO-
pBHIX mocTuraer Mecramu 40 M. B mpelenax Hccielyemoro paloHa STH [Ju-
Hbl OTCYTCTBYIOT Ha [BYX Y4acTKax B JOJHMHaxX JpeBHero I10NeJHHKOBOTO
pa3MblBa, Tle HeMOCPeACTBEHHO HA KAMEHHOYTOJbHBIX OT/IOXEHHSX 3ajera-
10T aJdioBHadbHO-PAIOBHOTASANHANbHBIe TecKH. [lecKM pasHO3epHHCTHe, Ile-
pexolslye B MeNKO- U TOHKO3epHHUCTEIE YaCTO IMUHHCThIe. B HIKHeHA yacTH
necku oGoramensl ranapkoit. VIx MomHOCTL onpepensercs peiabehoM NOA-
CTHAAIOUINX KOpeHHbIX NOpOI H H3MeHseTcs OT 5 10 50 M.

MecramMu B Tpenenax H3My4WHBH CKBa)KHHAMHM BCTPEUEHH! MAaJoOMOUI-
Hble CIOH (2,5—3,0 M) TJIHH H CyIrIMHKOB OKCKOH M THENPOBCKOH MOpeH.

AnnoBuanbHo-DMOBHOTAALNMANBHEI [OPH3OHT I'PYHTOBHIX BOJA B 3aBHU-
CHMOCTH OT MOACTHJAIONIHX KOpeHHLIX NMOPoX pasjensierci Ha HaABIOPCKHIM
H HaJKaMeHHOYroabHbit. Ero momHocth HaMmeHsiercd oT | po 50 M. Tak
KaK JloXXe DeKu 3aKOJbMATHPOBAaHO, YPOBHM TDYHTOBHIX BOX Ha Ipeol-
Najapomel uacTH TePPHTOPHH H3JAYUHHBLI PacmojaaraloTCsl 3HAaUHTeJLHO HH-
JKe YpOBHsl BONBI B Peke, MOBTOPSIA UPHU 3TOM B CIJIaXKEHHOM BHIE penbed
KPOBJAU IOPCKHX TAHH. JIeGHTLl CKBa’KUH, ONPOOOBABUIUX TPYHTOBLIE BOIH,
B OOJBIIHHCTBE CIyuaeB H3MeusioTcsa oT 5 a0 20 m3/uac. YuenbHble Ae6u-
THl KoJebaiores ot 0,5 10 5 m3/uac.

Jast X039HCTBEHHO-MHTLEBHIX HYXJA 3aBojla HCHOsab3yercs 12 apresu-
AHCKHUX CKBAXHH, H3 KOTOPBIX TpH TpoOypeHH HA CpelHeKaMeHHOYTOJbHEIH
BOIOHOCHBI TOPU3OHT M IE€BATL — Ha HMXKHEKaMEHHOYTroJbHbI. Bce ckBa-
JXHHBI paboraloT KpyraocytouHo. Pexum pa6oThl — HalpsOKEHHBIH.

K 1963 r. 8 mATH CKBa)KHHAX U3 AeBATH, 3KCNAYATHPYIOIUHX HHUKHEKa-
MeHHOYT'OJIbHBIH BONOHOCHBIH TOPHU30HT, ObLJIO OTMEUYEHO 3arpsisHeHHe, KO-
TOpOe TIPOU3OIINQO B Pe3yAbTaTe KOpPOAWPOBAHUsA TPYG B HHTEepBajae Cpen-
HEKaMeHHOYTOJbHOTO BOJOHOCHOTO TOpH30HTA. Bre CKBaXKHHBI, B KOTOPHIX
Obl10 06HapyXKeHOo 3arpsi3HeHHe, ObLIH 3aTaMIOHUPOBAHbI, U PAIOM C HH-
MH Obind mpoGypennl HoBbie. B Boje, oTGHpaeMoll H3 HOBBIX CKBaXKHH, 3a-
Tpsi3HeHHe ucue3no. Takum o6pasom, GBLIO YCTAHOBJAEHO, UTO 3arpsi3HEHHe
CKBaXXHH, IKCIAyaTHPYIOUMX HUKHEKaMeHHOYIOJbHbIA BONOHOCHBIH TrOpH-
30HT, MPOHUCXOAUT TOJBKO B pe3yabTaTe NepeliuBa 3arpsi3HeHHBIX BOJX H3
aNN0BHAABHO-QIIOBHOIIALHAABHOTO UJAH CPeIHEKaMeHHOYTOAbHOIO BOMO-
HOCHBIX TOpPH30HTCR Uepe€3 KOPPOAHMPOBaHHbie TPyObl MJIH uepe3 3aTpyGHoe
H MexXTpyOHOe mpOCTPaHCTBO 3THX CKBaxuH. [liomiaauoe sarpsizuenie
NOA3eMHBIX BOJ 3TOTO F'OPH30HTA OTCYTCTBYET.
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{IosTOMy MepONpHUSITHSA [0 JFUKBHIAUMH TAKOTO 3aIps3HeHHA BO 3CeX
cAy4asx B 3aBUCUMOCTH OT TeXHHKO-IKOHOMHUeCKHX coobpaxkeHwii u xa-
paxrepa AedeKTOB CKBAXKHHB CBOASITCH HAM K DEMOHTY, HIAH JHKBHIAUHH
3KCNAYaTANMOHHON CKBAXKHUHHL
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Puc. 72. CxemarTHuecKasi KapTa THAPOH3OTHNIC H MAKCHMANLHOTO COAepHMaHHS Xeje3a B rIpYNIOBHX
Boaax (cocramiena E. JIl. MHUHKHHBIM}.

I — ¥30THOCH TPYHTOBLIX BOA; 2 — IPAHHUL] LOJEAHUKOBBIX DPAa3MLIBCB IOPCKHX T[JHUH; 3 — HCTOUHHKH

3arpsAsHenus; 4—9 — comepxaHHe Kenesa B Mr/a (4—po 10; 5—ot1 10 mo 50; 6 —or 50 no 100;

7—or 100 no 1000; 8-—ot 1000 mo 10000; 9 -—cselme 10 000); !0 — pasBefouHas cKBaxHHA (UIDpLL:

cleBa — HOMeP CKBa)HHbI, CIOpaBa B 4YHCAUTENE — OTMETKAa YPOBHs POXH, B 3HaMeHarele — €OXED-
XKaHHe Kefesza B MI/M); !/ — AvHH THAPODEOJOTHYECKOr? paspesa

Bonee cnoxHuoit sBasiercs Goppba ¢ 3arps3HeHHEM CpelHeKaMedHO-
YLONBHOTO BOJOHOCHOTO TOPH30HTA.

,UJI’H JAUKBUAAUHU HAHW JOKaAu3zauuu 3arps3HeHus 3aeCh HapOBOZ[PIJ'HCb
crenuajpHble ucenenosauus., OHH ObBINY HanpasJeHB! ¥A BHISIBISHHE IYyTel,
[0 KOTODHIM MOMajzaloT 3aTPS3HAOUINe PaCTBOPHL B IKCILAYATHPYEMBIH TO-
PH30HT, a TakXKe MacwITaGoB M XapakTepa 30HH PACHPOCTPAHEHUR 3arpss-
HeHHBIX BOJ B 3TOM TOpHU30OHTE W onpenenenus pasmepos 3arpA3HEeHUA
TPYHTOBHIX BOJ.

B pesyabTaTe TpoBeleHUs] KOMIlIeKca THAPOTeOJ0rHueCKUX HCCeapBa-
Hu#i ObIIM COCTABJEHH MHOrOYMCAeHHBle CINEHHAbHbIE KAPTBI W THJIPOXH-
MHYeCKHe DA3pesbl, Japlide AOCTAaTOYHO OTYETJHBYIO KapTHHY pacmpenele-
HHS 3arps3HeHHHIX BelIeCTB B IL1aHe H 1o paspesy (pHc. 72, 73, 74).



TIPHMEPK! 3ArPA3HEHHS HOA3EMHbIX BOJ 229

PasBemoynoe OypeHue MOATBEPAMWJO HaAudHe B paiioHe 3aBojda ABYX
KPYIHBIX pa3MBIBOB B TOJIe IOPCKMX IVIMH — B CEBEpHOH W I0XKHOH yacTax
U3JyuuHBl peku. B npegemax STHX pasMpiBOB TeCyaHble AJJIOBHAlbLHO-
(h.TIOBHOIVISLMATBHBIE OTAOXKEHHS 3a/erarloT HeMoCPeICTBEHHO Ha H3BECT-
HIKax CpejHero KapOoHa u OTMeuaercsi TecHasl THApPaBJuyeckass CBs3b
CperHeKaMeHHOYTOIbHOr0 BOJOHOCHOrQ TOPH30OHTA C FPYHTOBHIMH BONAMH.
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Puc. 73. Tuaporeonoradecknit (A) ® ruapoxmmadeckuii (5) paspesn B pafioHe AaBTO3aBOAA NO JH-
aun J—I.

1 — HacpinHOA cJI0OA; 2 — NECKH MeJKo-, cpefue- H KpYNMo3epHHCTBIE; S~ rpaBHfl, TajbKa, BaiyH:l;

4 — CYIIHHKH; § — TIHHBI; 6 — U3BeCTHAKW, 7 — [JHHHCTOCTL, 8 — yPOBeHMb TIDYHTOBMX BOA; 9 — nbe3o-

MeTpHYecKHfi ypOBeHb CPEeRHEKAaMEHHOYroJibHOre BOXOHOCHOTO roOpH3oHTa; J0—J5 — cOnepiKaliHe XKeje3da

B TPYHTOBHIX BORAaX MNO pe3yaptraTaM nocaofiuoro onpoGosavHs npu G6ypeMHH B Mr/a (/0 — meHee 10;

11 — ot 10 po 25; 12— ot 25 pmo 50; 13— ot 50 mo 100; 14 -—or 100 mo 500; 75— cBeime 500); 76 — ckBa-
KHHa, MecTo onpoGoBaMus H comep)XapHe eJje3da, MI/J

Paspeasommfi 06a pasMbipa TOA3eMHbII BOAODPA3JeN, CHOXKEHHbIA
TOMLIEA OPCKHX [IVIMH, HOPOTATMBACTCS B IIHPOTHOM HAaNpaBJeHHH B BHIE
TPAALL U ‘BO3BLIINAeTCs HAJ NMOBEPXHOCTHIO pa3MbiBa Ha 35—40 M.

Ha 3nauntenpHOM YacTd TeppUTOPHHM H3/yuHHBl, B TOM YUCHAe HA Beeil
HeHTpaabHON ee YacTH, MOMIHOCTh TOPU30HTA TPYHTOBEIX BOJA OUYEHb MaJja
H ue npeseimaer 4—6 M. Ha 10KHOM ¥ ceBepHOM CKJIOHAX MOA3@MHOIO I0p-
CKOTO BOjOpa3fena M B Haubojee BO3BBINIGHHOH ero HaCTH MOUHOCTH TO-
PH30HTA TPYHTOBBIX BOJ ellle MeHbIle U MecTaMu He Hmpepbimaer 1—2 wm.
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Puc. 74. CxemaTHdecKas KapTa H3ombe3 CpejHeKaMeHHOYroAbHOIO BOJOHOCHOTO ropusodTa (cocram-
aeda E. JI. MHBKHBBIM).

1 = H30Mbe3Ll, 2 — FPAHHIM MEXKAY 30HAMHE 3aXBaTa 3arPA3HEHHMBIX A0A SKCINYATAIHOKMHBIMH CHBAXKH-

HaMH, 3 — ouarH 3arpsisHeHHs B CPeJHeKaMEHHOYroJbHOM BOJCHOCHOM TODH3OHTE (H30JIHHHM HOKashbi-

BalOT CORep}XaHue Kenesa B MI/a); 4 — rpaHHHa YJacTKOB pa3Maisa IOPCKHX IJTHE; J§ — CKBaXHHE3

(HbpH: CleBa — HOMeD CKBAXKHHDLI, CIPaBa B UYHCAHTENE — OTMETKa NbE3OMETPHUECKOro YPOBHR, B 3Ha-
MeHaTENe — cOfepKaHHe KeJe3a B MT/m)
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Jiump Ha y"acTKax MOJHOTO HMJH YACTHYHOrO PasMEIBA IOPCKHX [JIMH, IHe
HX MECTOo B Daspese 3aHHMAKT NEeCIAHO-TVIMHHCTHE AJIIOBHAJIbHO-(JII0-
BHOTJIAIHAJLHEIE OTJOXKEHHS, a TaKXKe B mojoce, OIPHUMBIKAIOLIERA K ypesy
pexH, MOLIHOCTE TOPHU30HTA TPYHTOBHIX BOJ 3aMETHO BO3pacTaer, JOCTHras
B pafione pa3MbiBoB 20—22 M.

OTMeTKH YDOBHS TDYHTOBLIX BOZ IOUTH Ha BCEHl TEPPUTOPHH 3aBOAa
HHKE OTMETOK ype3a BOZbI B peke. TOJBKO Ha LEHTPAJIbHOM Yy4acTKe, NPH-
VDOUEHHOM K HauGoablieMy NOAHATHIO KPOBJH IOPCKHUX IJIHH, e HOPOXo-
JIMT OTMEUEHHHIH Bblllle MOA3EMHEIN BOAOPAa3des MeXAy ABYMS Pa3MhHBa-
V¥, OTMETKH YPOBHSI I'PYHTOBEIX BOX @DHUMEPHO DaBHEL OTMeTKAM BOJEI
B pexe.

Ha xapre ruapousorunc {cM. puc. 72) OTUeTIHBO BHAHA APEHHDYIO-
mag poJb DPA3MBIBOB B IOPCKHUX OTHOXeHUAX. OTMETKH TPyHTOBHIX BOI
B paloHe 3THX pa3MblBOB Ha 20—22 M HHXKe ype3a BOAb B peke. 3Iechb
K HM3BeCTHAKaM cpefHero kKapOoHa ¢uAbIPYIOTCA KAK BCe MPOCOYHBIIHECS
K TPYHTOBBIM BOJAM Ha TePPUTOPHM H3JyUHHH arMocthepHble OCAIKH H
CTOUHBIe BOIBl, TAK W HHGUJIBTDPYIOLIHECS H3 PEKH NOBEPXHOCTHHIE BOIHI.

Bypenue u mnounrepBasbHoe onpoGoBaHHe OONLLIOrO YHCJIA CKBaXKHH
(mo 46 cKBaXMH) MO3BOJUIO COCTABHTh NOCTATOYHO SICHOE NPEACTABJIEHHE
O pacmpoCTPaHEHHH 3aTPA3HEHHLIX T'DYHTOBLIX BOA B NJIaHE H HO paspesy
H ONpeJeJHTb MECTONOJIOKEeHHEe OCHOBHBIX HCTOYHHKOB 3arpA3HEHHS.

Pan Takux XOTJIOBAaHOB DaCNoJaraercs LPSMO HAJL I0XKHBM DPa3MbIBOM
IOPCKHX TJIMH WM Ha INpHeraoli¥X K HeMy TeppHTopusax. B npemenax
BCEH 3analXHON MOJOBHUHBI Pa3MblBa M HAa NPUJAeraiollelf K HeEMy ¢ 3anajna
TEDPPHUTOPHUH COAEpXKaHHe XKeje3a B TPYHTOBLIX BOJAaX MOBHILEHHOE.

Pan npo6 BOAB, OTOOPAHHBIX 3[eCh MPH BCKPHITHH  H3BECTHSIKOB
cpensero kKapboHa ¢ yJeToM OTMEUYEHHHIX BhIIe 3aKOHOMEDHLIX H3MepeHHH
Hanopa ¢ TJAyOHHOH B YKa3aHHBIX CKBa)KMHAX CBHIETEJbCTBYET O INlepesluBe
3/eChb IPYHTOBHIX BOJ B CPEXHEKAMEHHOYTOJIbHBII BOJOHOCHHEH TOPH3OHT
(puc. 74).

B ceBepHO! yacTH TepPUTODHH BhIABJEHHl TPH OUAara 3arps3HEHHS.

KpyrHaHna ceBepHOro CKJOHA NOX3eMHOA TpAAb, BAOJL BepXHeH uwacTd
KoToporo Ha paccrosiuuy 250—300 M oxuH oT Ipyroro pacnoJarajuch yka-
3aHHBle KOTJOBaHbI—3arpsi3HATENH, 4 TaKxke oueHb HeOoJblIasi MOIIHOCTb
TOPH30HTA TPYHTOBHIX BOX (2—4 M) onpenensnu IBHKEHHE NOCAEIHHX K
rpaHyue pasMblBa, KOTOPOE NPOHCXOAUAO0 € GONLIIHMH CKODOCTSIMH H B BH-
Je y3Kux noJoc. B Mecrax crekaHus B pa3MblB 3arps3HEHHLIX BOA 06paso-
BaJHCh OYarW 3arps3HeHHs] B cPeIHEKAMEHHOYTOJbLHOM BOJIOHOCHOM TODH-
30HTE.

Orciopa 3arpA3HeHHBle BOAb NOATATHBAJIUCHL K CKB. 954 (cM. puc. 74).

3arpssHeHHble TPYHTOBbie BOJHI CTEKAIOT B MNOA3eMHYI0 IHHPOTHOTO
HanpaBjeHHs AOJHHY Pa3sMbIBa, OTUYETJHBO BLIPAXKEHHYI0 B KDOBJE IOD-
CKHX TJIHH, H ABHTaTCA N0 HEH K BOCTOKY, I'lé 3Ta AOJHHA NePEeXOdUT
B IOXKHDBI DPa3MbIB IODCKHX TJIMH. 37eCb TPYHTOBbIE BOIBl NePEIHBAIOTCH
B CPeIHEKaMEHHOYTOJbHEIH BOMOHOCHLIfi TOPH3OHT.

Cuienyer OoTMETHTb, UTO CAHB CTOYHHX BOJ HENOCPEACTBEHHO HA JIHEB-
HYIO TOBepXHOCTb MOXKeT cnocoOCTBOBATH ILIOIIAAHOMY 3arpsA3HeHHIO TPYH-
TOBBIX BOA. 3arpsi3HeHHble 'PYHTOBEIE BOILI B CEBEPHOR NOJIOBHHE H3JYUH-
Hbl, CTEKasi K CEBEDHOMY Da3MEIBY, 3aTPA3HSAIOT 3A€Ch, B MOJOCE IpHUiIe-
raiouesi kK TpaHHyaM pa3MblBa, Bce 3ajeralolie HENOCPeACTBEHHO Ha H3-
BECTHAKAX CPeIHero KapO6oHA TOJIIH BOAOHACKILIEHHBIX aJ/IOBHAJAbLHO-
(hIIOBHOTAALHAILHLIX OTJOXKEHHHA. DTO B CBOIO O4Yepeldb NPHBOIHT K 3a-
IPSI3HEHUIO TOA3@MHBIX BOZ, COAEpPXamuxcsa B H3BecTtHakaX. [loaromy
B Ipefesax CEBEPHOro Das3MbIBA OUAarH 3arps3HEHWsi B CPeJHEKaMeHHO-
yTOJbHOM BOJOHOCHOM TrOpH30HTe 00HAPYXKHBAIOTCA M Ha MEPHIHOHAJNHLHOM
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oPpe3Ke CeBepHOTO pPa3mblBa. 3deCh Ouyark 3arps3HeHHsi (MPOTATCHBAOTCS
B BHAE Y3KHX IOJOC, IPHJEraloWuX K 00eHM I'PaHHIaM Pa3MbiBa.

CxeMa TOATATMBAHMS K 3SKCIAYATANHOHHBIM CKBAXHHAM 3arpsi3HeH-
HBIX BOJZ OT OOHapy:KEeHHEIX O4Yaros 3arpsA3HeHHs (cM. PuC. 74) mokasbiBa-
€T, UTO 3TH CKBAKMHBI SBJSIOTCA CBOETO POAa THAPABAUYECKHM Gappakod,
3a KOTOpHIH He NPOHCXOJAHT 3aMeTHOTO NPOHHKHOBEHHS 3aTPA3HEHHBIX BOJ K
PACUONIOXKEHHBIM 3anaj{Hee H3JYyYHHH SKCIAYaTAalMOHHBIM CKBaXKHHAM APY-
TUX NPEeANPUATHH.

PasyMeercs, 3TO He 3HAYUT, YTO Takoe BOOOIE He MOXKET NMPOH3O0HTH,
HO HECOMHEHHO, YTO KOJIHYEeCTBO 3arpsa3HeHHON BOJE, KOTOpPOE MOLJIO Hpo-
HUKHYTb 3a 0appaik, OYeHb HEBEJHKO M HE MOXKeT CYL[eCTBEHHO CKa3arhCd
Ha KayecTBe BOABl SKCIJIYAaTALHOHHBIX CKBAXHUH, PACIOJNOKEHHBIX 3amajgHee
H3JIYUHHE,

BelnosHednble Ha TEPPUTOPHH H3JIYYHHBI THAPOTEOJOTHYECKHE HCCIe-
JOBAHKSA I[O3BOJISIOT HPOBECTH MEDONPHATHA IO JAHUKBHUAAUWNH OYaroB 3a-
IPA3HEHUSI B CpeAHeKaMeHHOYIOJbHOM BOJZOHOCHOM TOPH30HTE.

ITocae npexpamienus GuabTpauHu 3arpsisHEHHHIX PaCTBOPOB B TPYHT
3Zechb IPOM30IAET CPaBHUTEJbHO OBICTPOE OUHIIEHHE I'PYHTOBBIX BOX. DTO
06GBsiCHSIETCH TeM, YTO GOJibLIKE YKJIOHLI BOJOYNOPHOH NOAOIIBH I'OPH30OHTA
OTIPERETSIOT GOJbIINe CKOPOCTH CTEKaHWUs 3arps3HEeHHBIX BOA B CTOPOHY
pasMbiBa.

Bopp6a ¢ 3arps3HeHHeM B palioHe I0KHOTO pasMhbiBa fABJAETCA OOsee
CA0XKHOH. 3aech pedb MOXET HATH JHWBL O JIOKAJAW3alMKM ovyara 3arpsisie-
Husi. B yacTHoCTH, OTKa4Ka M3 CKBaXHuH, NPOOGYPEHHHIX Ha aJIIOBHAJLHO-
dbrrosuorNALMANBHBIE BOJOHOCHBIH TOPH30HT, SIBUTCH OnpeieieHHHM 0ap-
pPaxkoM, CIOCOGHBIM CYLIECTBEHHO YMEHBIIHTb KOJMYECTBO NOATATHBAEMBIX
CKB. 953 3arpsi3HeHHBIX BOJ.

B Bacrositiee BpeMsi peKOMEHAALMH THAPOTE0JOrOB MO JOKATHIALHH U
JHKBHZALNY OYArOB 3arpsi3sHeHHs B NOA3EMHBIX BOLAX YCHEUWIHO peanu-
3yIOTCH.

3arps3HeHue mnoA3eMHBIX BOA B paloHe nodefi (uILTPALHH 3aBoAa.
Hoast duaprpanuu HaXoAATCS HA I0XKHON OKpauHe ropona (puc. 75).

Bce ropoackne B0g03aGOphl  IKCHAYATHPYIOT Ge3HANOPHBIH  KpH-
BOGOPCKHA BOJOHOCHHIYI TOPU30HT, NPEACTABJEHHBIH aIOBHAJbHBIMH 4HeT-
BeDTHYHBIMHA M HEOTeHOBHIMH NECKaMH, MOIMHOCTb OOBOJHEHMOH YaCTH KO-
Topuix gocruraer 40—45 M. On NOACTHIAETCS B OCHOBHOM IVIHHAMH CEMMU-
JIYKCKOTO H UIUTPOBCKOrO TOPU3OHTOB BepXHEro AesoHa. BozoymopHo# Kpos-
JIM TODU3OHT HUTJAE He HMeerT,

B 2,5 kmM k 3amajdy or nodeid GHIbTPALMKM DACHOJONKEH KDPYHHBIR ro-
poxackoi BoznosaGop. IToMHMO OCHOBHOrO KpHBOGOPCKOTO TOPH3OHTA, 31eCh
PSIAOM CKBAXKHH 3KCIJAYATHPYeTCH TaKKe W BEPXHEeJAEBOHCKHH BOLOHOCHBUI
TOPU3OHT, NPEJACTABJEHHbLIH H3BECTHAKAMH, 3aJeTaiomMMHU HeOCpPeACTBEH-
HO NOJ NHeckaMu KPUBOOGOPCKOTO TOPH30HTA, 3HAUYUTeNbHO OJHXKe K [Hel-
HOfl IMOBEpPXHOCTH, YeM Ha JesoOepexbe. MOMHOCTL HECKOB COCTABAACT
3gech 15—20 m.

Crounble BOAB, NOAAMOIHECs HA IOJA (PUIbTPAUHUK, GeCHpPenATCTBEH-
HO NOCTYyNaloT K MOJA3eMHHIM BOJaM YeTBePTHUHO-HEOTeHOBOTO (KpHUBOGOD-
CKOTO) rOpH30HTA.

onsi duaprpauvu 3asoma skcnayatupyores ¢ 1949 r. ¥Yxe B 1957 r.,
T. e. yepea 8 Jer mocse BBOAA MX B AeficTBHe, GBLIO YCTAHOBJIEHO, YTO BO-
JOHOCHBIM FOPH3OHT B paiioHe nonefi ujabTpaluu 3arps3HeH.

BrnocaexacTsHu B pe3y/bTare HM3MEHEHHs TEXHOJNOIMMH I[IPOH3BOACTBA
6bL1 TpeKpauieH c6poC CTOYHBIX BOJ HA MOMAA QHABTPANUH.

B HacTosiiee BpeMsi yCIENIHO NPOBOJSATCS MEPONPHATH [0 JHKBHIA-
uuH o6pasosaBiierocd oyara 3arpsi3HeHus.



Pre. 75. Cxema yuacTKa

3arpa3HEHHA  MOA3eMHBIX
Eox B palione nodefi
GHABTPAUNK.

1 — THAPOHM3OTHICH adlo-
BHaNbLHO - KPHBOGOPCKOTO
ropusonta Ha X 1965 r.;
2 —rpasuna pacmpocTpa-
HeHHA 3arpssHeBHbIX BOLO"
? — ChBaXWHH 3JKcnaAyara-
UHOHHbIE, OEHCTRYOILNE,
4 — 30Ha pacnpocTpaHeHusi
sarpi3Henus B INOA3¢M-
HBIX BOAAX: § — CKBa:KHHBI
pasBelouHble H Habiaiona-
TeabHbie (cnesa — HOMEpa
~KBaXXHH; ClpaBa B YHCIAH-
Tene CONEPXKaHHE HeKansd
» Mr/Ja, B SHaMeHaTene —
rny6udga orGopa mpoGsl OT
YpOBHA BOABI)
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NPHMEP PETHOHAJIBHOTO 3ATPA3HEHHUA TPYHTOBBIX BOJ

Ho Benuxoiéi OteuecTseHHOH BO#HH Topoza JIuTH, XpoMe Bumabhioca,
Kaynaca u Kaafinenwl, He HMeaH UEHTPAJH30BAHHOTO BOROCHAGKEHHS.
OrcyrcTBOBajla uaM Oblla BecbMa cjaabo pa3BUTa KaHAAU3ANHOHHAS CETh,
BCe GEITOBEIE OTXONH COpAacHIBaJHCh B PEKH, 03€pa WJIH e B SIMBL

Tlocae Beauxofi OTeuecTBeHHOH BOMHEL B CBA3H C OypHBHIM pPOCTOM
NPOMBILIIEHHOCTH 3HAayeHHe HCKYCCTBEHHHBIX (akTOpoB cTano Gosee oue-
BUIHEIM. B HacTosmee BpeMs, HECMOTPs Ha GLICTPOE Pa3BHTHe KaHaJH3a-
LLMOHHOMA CETH, BOLONPOBOJOB H yAYYIIEHHEe CAHUTAPHLIX YCJAOBHHA, Ka4eCTBO
I‘pYHTOBbD)( BOJ B OCHOBHEIX Tropoaax pecnyOJiMKH OCTaeTcs HeBHICOKHM
(tabn. 38).

Ta6anua 38

KoanuecTBO CTOYHBIX BOJ OCHOBHBIX NMPOMBIIIJIEHHBIX
ropoaos pecny6auxu Ha 1,1 1969 r.
(mo 9. Apb6auayckacy u 0. Cabansyckacy)

KoauyecTso CTOUHHIX B 4,
ThIC. M3/CyTKH
Topoaa

obuiee B TOM UHCJle

KOJIHYECTBO [IPOMCTOKH
BHABHIOC « « . o « o v v v« o . 120,83 40,83
Kaynac . . . . . . . . . . ... 98,50 46,50
Kna#inega . . . . . . . . . ... 83,39 55,99
Waymatt . . . . . . ... ... 31,84 16,0
MMansBexuc . . . .« . . o . . . 37,64 26,49

B HexoTOpBIX ropojax NPOMCTOKH OKaahbBAIOT BJAHSHHE Ha MoBhIINe-
HUE CTENEHH W XapakTepa 3arps3HeHHs CTOYHHIX BOZ.

Ha rteppuropuu Jlutosckoii CCP Bce pexdH B TOH HAM HHON CTENEHH
IPEHHPYIOT HOA3eMHbie BOABl, INO3TOMY XHMHYECKHH COCTaB HMX BOJ He
UMEEeT CKOJAbKO-HHUOYIb 3aMETHOTO BJHSHHUS Ha XHMHUECKHA cocTaB INOA-
3eMHEX BoA. Omnako B pafionax OeperoBHIX BOZo3a60pPOB B HpOIecCe HH-
TEHCUBHOA 3KCIJIyaTAaUWH ajilOBHAJbLHEIX BOJ NOBEPXHOCTHBIE BOJE MO-
TyT OKa3aTb ONpEAeNeHHOE BJHAHHE HAa KAaYeCTBO HOA3EMHBIX BOL B ajlIiO-
BHAJIbHBIX OTJIOXKEHH:X, HCMNOAb3yeMblX BOj03a60paMH.,

PasBuTHe ropofOB NOCTENEHHO HaKjiaiLBaeT CBOH OTNEYAaTOK Ha XHMH-
YeCKHH COCTAB PYHTOBHIX BoI. ['MApDOXMMHUECKHe YCJIOBHA HeCOMHEHHO u3-
MEHSIIOTCA B CTOPOHY NOBBIIEHHS MHHEPAJTH3AUHH, >KECTKOCTH M 3arpas-
HEHHS BOJ OPraHHYeCKMMH H HeopraHU4eCcKMMH BellecTBamu. B cocrase
BOIK YBENMYUBAETCA COAEPKAHHE XJopa, cyabdhaToB, yrieKHCIOTH, coelu-
HeHHHd a30Ta KW ADPYTHX 3JeMeHTOB. Ha OJM3KHX DacCTOSHHAX H IIPHUTOM B
ONMHAKOBBIX NPHUPOAHBIX YCJAOBHAX MOSIBJASETCSA NECTPOTA2 HOHHOrO COCTABA
BOAbl H ee (PU3MKO-XHMHUECKHX CBOfCTB. DTO OOYCJIOBIEHO I1aBHHIM 00pa-
30M HCKYCCTBEHHEIMH (paKTopamu, KOTOpble B YepTe ropojia sBecbMa pasHo-
oGpasHbl N0 COXEpXKAHHIO W Bo3neficTBHIO. Bce mHcKyccTBeHHble (akTophl
MOJXHO NOAPA3IeaUTh HA CIOCOOCTBYIOIINE H3MEHEHHIO KadecTBa FPYHTOBBIX
BOJI ¥ Ha NPEXOXPAHAIOUIHE HX OT H3MEHEHHS.

®axTopaMH, CHOoCOGCTBYIOIIHMH H3MEHEHHIO KayecTBA TPYHTOBHIX BOA,
SBAAIOTCS: 3arpssHedde ropoackofi atMocdeph, BEKOBOe HAKONJIEHHE H
3arps3HedHe KYJbTypPHOrO Clos, yZOODeHHE NOYB, 3arpsi3HeHHe INOBEPXHO-
CTHBIX BOLOEMOB CTOYHBIMH BOJaMH, HaJHYHe AM H CBaJIOK, YTeUKa M3 Ka-
Ha/JH3alHH, COYCK B IPYHT TeXHHYECKHX M XO3aHACTBEHHHIX BOX H Ap. K ¢ak-
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TOpaM, NPEAOXPaHSIOMHM H3MeHEeHHe KauyecTBa TIPYHTOBEIX BOX, MOXKHO
OTHECTH: pa3BUTHE KaHaJH3allWH, CAHHTAPHYI0 y6OpKy M OXPaHy TOpOAa,
yBeJauyeHHe acdanbTHHIX TNOKPBITHH, OYHCTKY TOpOACKOH  arMocdepsl,
yMEeHbIIEeHHe OTOPOAHHYECTBA B 4YepTe ropoAa u Ap.

[IpoBeneHnsie HCCASAOBAHMA TPYHTOBBIX BOJN OCHOBHBIX IPOMBILIJIEH-
upXx roponos Jlursn (Buabnioc, Kaynac, [Tanasexuc, Kenafinai, Mlayash
u Kaafimena) moxasasau oueHb CJIOXKHYIO KapTHHy HX QOpPMHPOBaHHS.

Munepanusauus TPYHTOBEIX BOJ OCHOBHBEIX INPOMBINIJIEHHBIX PpafioHOB
Jlutsbl B GoabmuucTee Kogaebaercsa ot 500 xo 1000 mr/a, uro maGawopaercs
B 659 Bcex o6cneqoBaHHBIX KOJOAueB. Konoausl, MHHepajH3auus BOIBI
KoTOpbIX npeBbmana 1 r/xa, cocrasasior 10,4%. T'pyHTOBEE BOAB C MHHe-
panusanuein Menee 0,5 r/n1 cocraBasT Bcero Jaumb 25% Bcex ofcaeno-
BAHHBIX KoJoAues. HauMeHbIIyi0o MUHEPATH3ALHI0O HMEIT TPYHTOBBIE BOIB
r. Knajimeger. B uepTe ropofa yBeJWueHHe MHHepalH3alHH TPYHTOBBIX
BOI He 3aBHCHT OT [JIyGUHBEI WX 3aJeraHHs M JHTOJOTHUECKOr0 COCTaBa BO-
JoMenraoigux nopoiA. OOrIYHO MMHepalH3aUHs TPYHTOBBIX BOX 3aMETHO
BO3pacraer B CTOpPOHY GoJsiee 06:KUTOMA YacTH ropoza.

Ananusupys XHMHUECKHH COCTaB TPYHTOBBIX BOA NPOMBIIIJIEHHHX Dafi-
OHOB JIMTBH, CIeAyeT OTMETHTb NOBLIIIEHHOE COXEpXKaHHWe XJaopa, CyJbda-
TOB, HHTPATOB W HATPHHA HOHOB HO CPABHEHHIO C TPYHTOBBIMH BOJAMH 32
IpeaesaMu ropojos.

W3 KaTHOHHOrO COCTaBa H3yYaJHCh KaJdbUHH W MAarHuil. DTH IIEI0Y-
HO3eMeJbHbi€ 3JEMEHTH B TPYHTOBBIX BOAAX TFOPOXOB pecuyGJHKH BO MHO-
THX CAyYasix NPUCYTCTBYIOT B NOBBILIEHHOM KOJHYEeCTBe.

[To XHMHYECKOMy COCTaBy TPYHTOBEIE BOAH DPecnyGJHKH OYeHb pas-
#Hoo6pasupl. OCHOBHYIO DPOJb HWIPAaioT BOAB THAPOKAPGOHATHHIE KajblHe-
Bble M KaawblueBo-MarsueBple (okosao 43%). Bropoe mecro no pacmpoctpa-
HEHHIO 3aHHMaloT THApoxkapOoHATHbIE XJIOPHIHBIE KaJblIHEBO-MarHHEBLIE
WK KanablHeBo-HaTpuesbie (30%).

Uctounukamu xjopa, cynsdaTos, HUTPATOB H APYTHX KOMIIOHEHTOB, KO-
TOpble NONAaZajJd B TPYHTOBbIE BOJAB B Ipelesax TopoAa, CAYXKaT pasHbe
GLITOBHIE OTXOABI, a2 TaKXe OTXOMH MNHIEBOH W XHMHUECKOM MNpPOMBINIIEH-
HOCTH, KaHaJW3alHOHHble BOJAHI, 3arpsisHeHHas atMocdepa H Ip.

Pesyaprarel HCCAeA0BAHHA HOKA3aJH, YTO B Te4YeHHe TOAa B HEKOTO-
PHIX KOJOALAX MHHEDAJH3auus BOXABI, COAepKaHHe XJopa, CynbdaTtoB U
HUTPATOB KOJEOJIOTCS B MIHUPOKHX Npelenax, B APYTHX XKe 3TH KoJdeGaHug
MeHee 3aMEeTHH,

Usmenenun oOilefi MHHEpPaJIU3aNUH M OTAENbHBIX KOMIOHEHTOB, IO
TaHHBIM HaOJMI0JeHHs, HE HOAYHHEHB OOLIMM 32aKOHOMEPHOCTAM M B KaX-
101 HaOJaonaTeNbHOR TOUYKE NPOHCXOLAT NO-Pa3HOMY.

B GakrepnoJoruieckoM OTHOIIEHHH TPYHTOBLIE BOAH H3y4adHch B TO-
ponax IlansBexuc, Hlaynsit u Kaalmena, B KoTopux Onlio onpo6oBaHO
240 xomoxues. M3 sroro uncaa okoao 509% KodomueB comep:HT BOLY, KO-
au-TaTp Koropo# paseH 10—O0,1 u tospKo B 259, XONONUEB HMENO KOJH-
tarp Goabiae 100,

HanGospmmee BJAHSAHHE B perHoHaibHoM Macmrabe Ha ¢GopmMHpOBanHe
XHMHYECKOr0 COCTaBa M KauecTsO TPyHTOBHX Boj JlurtoBckoit CCP oka-
3bIBaeT HMHTEHCHBHAs XHMH3aLHs CeJbOKOro Xo3afictBa. Ha TeppHTOpHH
JIMTBE MaxOTHBIE 3eMJH H Jyra 3aHuMaior oxkono 50 thic. kM2, Ha mno-
waly HAXOTHHX 3€MelJb M JYIOB 3a NOCJAEIHHE TOAbl HCIOJb30BAHO 3HA-
YuTENbHOE KOJM4eCTBO yno6penHil. BceaexncrBue atoro TpyHTOBLIE BOXBI
JIUTBH 3HAuuTENBHO oboramaloTcs asoroM, docdopom, KaaueM, cyabda-
TOM H xJopoM. J{o3ml a3ora o6uuHO Kodebaiorcs or 50 go 150 xr na 1 ra,
B 3aBHCHMOCTH OT THNA TIOYBH M Xapakrepa BhIPAUMBAEMEIX KyJbTYp.
Okono 30—409 asora, BHeceHHOro B MOYBY, HanagaeT B PYHTOBHIE BOJMHI.
Kpome Toro, B GosbmrioM KOJHUECTBE CeJbCKOE X03fHCTBO JIMTBH HCHOJb-
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3yeT OpraHnuecKHe yLOODeHHs M aMMHadHylo BoAy. IlostoMy B pesyibraTte
XHMH3aIHH CEAbCKOTO XO38MCTBA BO MHOTHX MeCTax pecnyOiauxu $HopMu-
PVIOTCS HHTDATHble KaJbIHeBhle MJH HUTPATHO-THIDOKapGOHATHHIE Kajib-
1HeBble BOABI, 3aMEHHBIIHEe THADOKapGOHaTHble KanbIHEBHiE BOABL, KOTO-
pble CTOJb XapakTepHsl 1is teppuropuu Jlurosckoit CCP B ecrecTBEeHHBIN
HeHapPYLUIeHHBIX YCJIOBUAX.

Kpome rtoro, B pecnyGauxe ¢ 1961 r. minpoxo npuvensiercs H3BeCTKO-
BaHHE NOA30JUCTHIX, AEPHOBO-NOL30JHCTHIX M TJ€eBBIX HOYB, KOTOphle 3a-
HuMaior Gosjee 509 Bcel TEDPPHTODHH. EXXeronHo H3BECTKOBBIBAETCS OKOJIO
100 Thic. Ta kucablx mouB. Ha xaxnom rekrape ssogurca 6,1-5,3 T usse-
ctH, conepxkamedn 80—90%. McciaeloBaHHsiME yCTAHOBJIEHO, YTO Ha Cymec-
YaHBIX MOYBAX C TEPPHTOPUM B | Ta eXeroAHo BbIIENAYHUBAETCS HHOHID-
TpanuoHHbIME Bojamu 106—142 kr. B ceabcKOXO3sIBCTBEHHON NDaKTHKE
HIHPOKO IPHMEHSIOTCS KaJHiiHble yAOOpPEeHHsi, SIBJSIOLIHECS MPOLYKTOM CMe-
LIeHHST TOHKODA3MOJOTHIX KAJHUHBIX COJeH: CUIbBHHHTA HJH KAHHHTA.
HanGosee pacHpOCTPAHEHHHIM KaJHHHHM YHOODEHHEM SHBAAETCS XJODH-
CTHIH Kaamf, copepxamui 52,4—61,9%.

[Mupoxoe HCmonb3oBaHHe YAOODPeHHH B CEJBCKOM XO3SHCTBE NPHBENO
K YBEJHUEHWI0 MHHepaiu3anuu TCpyHTOBBIX Boj. OHa ofyciosseHa He
TOJ/IbKO HENOCPeNCTBEHHBIM BJHMSIHHEM MHHeEDaJbHBIX yIOOGDEeHHH, HO H Op-
TaHHUeCK¥X. DpOXeHWe OPraHuiyeckoro BeuiecTsa OOYCNOBJHMBAET NOBLIIE-
HHe KOHIEHTPAaUWH YIVIEeKHCJIOThl, KOTOpas CIOCOGCTBYET pPacTBOPEHHIO
Kap6oHaTOB. BeaencTBHe 3TOr0 BOABI 3HAUHTEJAbHO oforau[aioTcs OHKapOo-
HAaTaM{ KaJib[[Hsi, NOBLIIIAETCH HX JKECTKOCThb. B pecny6ianKe HPOKO HC-
HOJIb3yI0TCH CyabdaraMMOHuiHbE B GochOpHEe ynoOpeHHs, a Takke aM-
MuadHas BOZa. B pesyabrare 3TOro NOBBIIAETCS MHHEpaJaH3aUHs TPYHTO-
BbIX BOX. Bo MHorux pafioHax oHa pocturaer 700—1000 mr/a, a Mectamu
ooaee 1 rfn (puc 76). OcCHOBHyIO DOJb Cpeixu €CTECTBEHHbIX (HaKTOPOB,
onpelesasIOMHX XHMHUECKHH COCTAB W MHHEPAJHM3ALHI0 TPDYHTOBBIX BOJ, HI-
paer XHMHYECKHH cOCTaB aTMOC(epHBIX OCAIKOB M JIMTOJOTMYECKHH COCTaB
BOJAOBMeI[aomux nopox. KcernenoBaHuaMH 'yCTAaHOBAEHO, YTO B THTAHUH
IPYHTOBLIX BOA JIuTBB nmpHHEMAOT ydactue 5—25%, armocdepHnix ocaz-
KoB, oT o6uiero ux Kosmdectsa. Oxono 50—60% atMochepHBIX OCafKOB
HChapsieTcsi, a OCTaJbHBIE COCTABJSAIOT NOBEPXHOCTHBIA CTOK. Pacderamm
VCT2HOBJIEHO, 4TO MHHepaJH3auus TPYHTOBLIX BOX, 0€3 yueTa BJHSHHSA BO-
JOBMeIIAaloUIMX NOPOA H ADPYTHX GAakTopOB, MOXKET BO3DacTH (TOJNbKO 32
cueT IOUTaHUA aTMocepHbIMH ocaikamu) Xo 90—100 wmr/a. Takue rpyH-
TOBbIE BOABl BCTPEUAIOTCH B NECYaHBIX OTJOXKEHHAX Ha MOpPCKOM moGe-
pexbe, B PafiOHAX IOTO-BOCTOYHOH NECUaHOU PAaBHUHH H B BEPXOBHIX 60J0-
Tax, Toe IApyrue (GaxTophl MaJo BJAHAIOT Ha (GOPMHpOBaHHE UX XUMHYeE-
CKOTO cOCTaBa.

Ha ocnosanun o6o6umienusi oOmHpHOro MaTepHasa MeTOLaMH Marema-
THYECKOH CTATHCTHKH YCTAHOBAEHO, YTO MHHEpa/JM3anUs TPYHTOBHIX BOJ,
dopmupylonlasici 3a cueT NPUPOLHHIX GaKTOpoB, He mpeprimaer 700 mr/m.
[Ipy 3TOM KOHUEHTDAaUHsi BCEX OCHOBHBIX KOMIIOHEHTOB, 32 HCKJIOYEHHEM
THAPOKapOOHATHOTO HOHA, AOBOJBHO MHOCTOSIHHA. DTO COOTBETCTBYET €CTe-
CTBEHHBIM ycaO0BHAM uX GopMHPOBaHHs. [loatoMy Takme TPYHTOBHIE BOJEI
MOTYT ObITh HCIOJb30BAHL B KayecTBe KPHTEPUs LJS OlEHKH CTeNeHH 3a-
TPsI3HEHMS TPYHTOBBIX BOMA. 'pyHTOBBIE BOJH, B KOTOPHIX COLEPIKAHHE KOM-
NOHEHTOB MpEBhILAeT HX eCTeCTBeHHHH (OH, CYHTAIOTCH 3arps3HEHHBIMH,
Ha ochoBanum takux HaHHBX paspafoTaHa CPaBHHTEJbHAs XapaKTepH-
CTHKa HEKOTODHIX NOKasartesefi xadecTBa T'DYHTOBHX BOJ Jlutosckofi CCP
(taba. 39).

[Ipn paspaGoTke 3THX KpPHTEDPHEB YYHUTBIBAJIHCh HE TOJHKO E€CTECTBEH-
Hble YCJIOBHA (HOPDMHDOBAHHSI TPYHTOBHIX BOJ TEPPHTOPHH peclyGJHKH, HO
W HODMBI, IPUHATHIE AJa8 NHUThEBHX BOJ MO HEKOTODPHIM NOKAa3aTEJSM,
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CaoxHyo npobieMy DPECTAaB/IsSeT NPUMEHeHME XMMHYECKHX [pena-
paToB A8 3alIMTHl pacTeHHH OT BpexuTetell ¥ Ana GopbOBl ¢ COPHAKAMH.

IMpoussoactso ux, a TaKXe CTeleHb HCIOJb30BAHHS BCE BO3DPACTAIOT.
Ha teppuropun Jutss 5 1969 T. onpolckado repGununavu 7185 thic, ra
moniaad. Tlockodasky repOHUMAL NPEACTABAMOT COB0H BBHICOXKOTOKCHYHEE
W CTOMKHe mpenaparsl, fABJTIOMUECS NOTEHUMAJbHBIMY SAAMU IS 4eJO-
BE€Ka M TENJOKPOBHHX XHUBOTHBIX, 0COOYi0 aKTyaJbHOCTh NPHOGpeTaer BO-
nocHaGxeHHe HACeJeHHs H CAaHMTapHAas OXpPaHA HCTOYHHKOB BOXbI B paii-
OHaxX HMHTEHCHBHOTO CEJIbCKOXO3sCTBEHHOrO NpoH3BoacTBa. OpraHuueckue
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Puc. 76. CxeMa XMMHYECKOro 3arpsasHeHHs rpyuMToBbix Boja Jiutosckoik CCP,

Yuctete Boabl: 1 — 100—500 Mr/a (B BORHO-NERHHKOBBIX OTJONKEHHUNX); 2 — 500—700 Mr's (B rasmureHHnix
OTNOMEHHAX), 3 — OTHOCHTENLRO 3arpAsHeHHBle, 4 — 3ATPA3INEHHDbIC

Tabaumnwa 39

CpaBHHTeJbHAs XapaKTepPHCTHKa KayecTBa rPyHTOBBIX BOJ
JIutosckoit CCP

EctecTseHHbtll GoH HckyceTBeHHbt HOM
TPYRTOBHIX BOA IPYMTOBHX BOJ
KoMnoxeHTH, Mr/a
BOAHO-RCAHH- | rygyuremasie | caabosarpss- 3arpAaHe -
KOBbIE OTAOXEUH: HeHHbIE ubie
OT/IOM(EHHS
Mg2+ 0—20 20—-30 30—50 50
Caz+ 0—80 80—100 100—200 200
Cl1~ 0—50 50—200 | 200—350 350
NH,* 0-—-0,1 0,1—0,3 0,3—0,5 0,5
NO,~ 0—10 10—30 30—50 50
SO2~ 0—50 50—200 | 200—500 500
CyXoit ocTarok 100—500 500—700 | 700—1000 1000
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SNOXHMHKATH TONaZal0T B NOBEPXHOCTHBIE W TPYHTOBHIE BOJAB 0UPH CMbIBE
¢ CeabCKOXo3sticTBEHHHIX noJaed. Takum o6pa3oM, IUHPOKOe NPHMEHEHHe
SAOXHMHKATOB B CEJbCKOM XO3SHCTBE U OOHADYXEHHe OCTATOUHOTO KOJH-
YyecTBA BBICOKOTOKCHYHBIX [J03 CTaBAT Hepej, THIPOTreosoraMH W BpavaMH-
TUTHEHHCTAMH Ccepbe3Hble 3afauyud. B uwacrtHocTH, Heob6xoamMa pa3paboTka
METOAOB ONpeldeJeHHs MaJoro COAepXaHHf ANOXHMHKAaTOB B BOAax, H3y-
yeyyue MexaHH3Ma 3arpsi3HEHHA NOBEDXHOCTHHIX H HOI3eMHHIX BOA B Das-
JAYHBIX KAUMATHYECKHX M THIPOTEOJOTHYECKHX YCJIOBHAX C yUEeTOM BHIpa-
WKBaeMbIx KyJapTyp. B HacTosimee BpeMs Ttakue paboThl HPOBOAATCA Ha
teppuropun Jlurosckoit CCP.

OueHka HCKycCTBeHHBIX (AKTOPOB, BJHAIOMIMX HA H3MeHEHHE OKpYy-
XKawWel Cpeasl, B TOM YHCJIe U TPYHTOBHIX BOZ, NPENCTABJAAET CIOXKHYIO
npoGaemMy, KoTopas HOMXKHa pellathcA KOMIJIEKCHO, ¢ NPHBJEUEHHEM pPas-
JIUYHBIX CHENHAJTHCTOB.

BbIBOADbI

AHann3 MaTepHaJOB MHOTOYHCJIEHHBIX CIy4aeB 3arpAsHeHHs HoA3eM-
HBIX BOJA, a TaKxXe DPe3yabTaThl CHeNHaJbHBIX THAPOTEOJOTHUECKHX HCCJe-
JIOBaHHH Ha y4acTKaxX TAKOTO 3aTpA3HEHHs MOKa3bIBAIOT, YTO 3anps3HeHHe
MOA3EMHBIX BOJ HOCHT B GOJBIIMHCTBE CJy4aeB JOKaJbHBIH XapaKTep.

Beimie yxe otnMeudasdoch, uTo Gopb6a C 3arpa3HeHHEM TPYHTOBHIX BOX
SIBJAAETCA COBEPLIEHHO DAa3JHYHOH npu GaKTepHaTbHOM H XHMHYECKOM BH-
Iax 3arpsisHeHHs, B mepBoM cayuae JOCTATOUHO JHKBHAHPOBATL HCTOYHHK
3aTPA3HEHHS HWJH IyTH €ro NPOHHKHOBEHHS K NOA3EMHBIM BOXaM, 4TOGHI
yXe 4epe3 HECKONbKO Helenb IPOH30MIIO HONHOEe caMoouuimieHue Gaxre-
PHAJBHO 3arPsi3HeHHBIX NOI3EMHBIX BOZ.

Bopr6a ¢ xuMHYECKHM 3arpsAsHeHMeM sABJAseTcs Oosgee  CaI0XKHOM.
B GoapmuncTBe CcAydaeB NOJHAA JUKBHIALHS XHMHUECKODO 3arpsi3HEHHS
B COBPEMEHHHIX YCJAOBHSIX WM NPAKTHYECKH HEBO3MOXHA, WM 3aTATHBA-
eTCs Ha MHOTO JieT. DTO NMPOHCXONUT OAXe B TOM cJyuae, ecld JHKBHIH-
POBAaH HCTOYHHK 3arpsA3HEHHSA W NYTH ero NPOHUKHOBEHHS K NOX3eMHBIM
Bogam. Yaime npuxomurcs nprberath X JOKAJAH3aUUM 3arpAsHEHHs B IOA-
3seMubix Boaax. HauGosee nenaecoo6pasHuIM IAs 3TOro fABJAAETCA co3laHue
THApaBJHuecKHx Gappake#dl B BHOE OTKAUHMBAEMbIX CKBaXHH, 3aKJaadblBae-
MBIX B IIpelelNax ouara 3arpsi3HeHusi BOJH3H ero TIpaHHubl, o6paiieHHOR
K 32[{IaeMOMY y4acTKy.

OCHOBHBIMH MepONpPUATHAMH IO NPEAyNPeXIEHHIO 3aTPSA3HEHUA INO.-
3eMHBIX BOJ SIBJAIOTCS: NOBBIIIEHHE KyJbTYPhl NPOH3BOACTBA H COBEPIIEHCT-
BOBAHHE METOAOB OUHCTKH CTOUHBIX BOX



F'arasa VI

BJAHUAHHUE XO3AMCTBEHHOIo OCBOEHHS
TEPPHTOPHUA C MHOTOJETHEMEP3JIbIMH NMOPOAAMH

KPATKASl XAPAKTEPUCTHKA HPOLECCOB,
PA3BUBAIOIUXCA B CBA3H C OCBOEHHEM
TEPPHTOPUHU C MHOTOJIETHEMEP3JIBIMH NMOPOJAMH

Teppuropns, Ha XOTODOH pacnpocTpaHeHb MHOTrOJeTHEMep3Jjble IO-
POIBl, ABJAsETCS OOMACThi0, Tle BO3LEHUCTBHe JALATeJbHOCTH YelOBEKa Ha
HHXXEHEPHO-TeOJOTHYECKHEe M THAPOTEOJOrHUecKHe YCJAOBHS Upe3BHUAAHO
cymecTBeHHO H cBoeobpasHo. Ha 310 ofpamany BHHMaHHe MHOTHe HCCTe-
nosarean (Tymeas, 1939; Cymrun u op., 1940).

®azoBnle nepexons Bonabl (06pasoBaHHe JbAAa B FOPHOH NOpoje U Tas-
HHe ero), KOPDeHHHIM 06pa30oM H3MeHsloUlHe caMble Da3JuYHble CBOHACTBA
IOPOX, OGHYHO OGYCIOBJEHH CPABHUTENIbHO HeGOIbHIHMH (IO aMIIHTYAe)
H3MeHEHHSIMU H Temaoo6MeHe MexAy aTMocdepol, nouBoii u Jaurocdepoil.
OHH Moryr NDOHUCXONHTL B TeUeHHEe OTHOCHTE/NbHO HEOGOJbIIHX HTPOMENKYT-
KOB BpeMeHH, HepeAko HCUHCIAEeMbIX HEeCKOJbKUMH MeCslaMH.

B 10 Xe BpeMsi NpPOH3BOACTBEHHASN IEATEIPHOCTh UeJOBeKa CYIHeCT-
BEHHO W OTHOCHTEJIbHO GBLICTPO BJMSET HA M3MeHeH He BEJWUHH Tels1o00Me-
Ha B YKAa3aHHOIH CHCTeMe, [JIABHRIM 00pa3soM NyTeéM H3MeHEHHs Temaodu-
3UYECKHX XaDAKTeDHCTHK HOBeDXHOCTH 3eMJIH (YHHUTOXKEHHE HJIH H3MeHe-
HHe PACTHTEIbHOTO IOKpOBa, OOGBOAHEHHE HJH OCyDIeHHe, 3arpa3HeHme
NOBEDXHOCTH, YMJOTHEHHe MIH YHHUTOXKEHHe CHErOBONO IIOKPOBA H T. m.).
3HayuTenbHOE BJHSHHE OKA3bIBAET W NPOXOLKA FOPHHIX BHIPaOOTOK.

Ilpomepsarne u NporauBaHHe TFOPHLIX MOpPOA BHI3BIBAET GOJbHIHE H3-
MeHenus (U3HKO-MEXaHHUECKHX CBOHCTB H THAPOTEONOTHUECKHX YCJHOBHI
teppurophu. Kone6anne remneparypsl 6e3 ¢a3oBbXx NpeBpalleHHH BOXLL CO-
NIPOBOXKAETCSl MEHbUIIMMH H3MeHEHHAMH 3TUX CBOACTB U ycJaoBuH. Xo3si-
CTBEHHAs NEATeIbHOCTh UeJ0BeKa HeMHHyeMO BJAeLeT CYIIeCTBEHHOe H3Me-
HeHHe TreokpHojoTHUecKux ycaoBuifi, K HaubGonplUHM. H3MEHEHHAM TaKoro
poja NPHBOLHT NPOMBIILJIEHHOE OCBOGHHe TeppHTOPHH. YMenHo moatoMy
OCHOBHO! HHJKeHEDHO-Te0JOTHIeCKOH crnenHd UKol COBPEMeHHOTO OCBOEHHS
ceBepa sBAseTcs HajHude TOMH Mep3inx nopoi («Teopus M mpaxrTHKa
MEpP3J0TOBeeHHsT B CTpoHTedbCTBe», 1965). Crnepyer yuecTb, UTO TEMIB
ocBoennus teppuropru CCCP, Ha xoTOpo#i pacHpocTpaHeHbl MHOTIOJETHe-
Mep3Jjble NMOPOAH, OGYAYT BO3pacTarh UpE3BbIYANHO OHCTpo W B OaHKal-
llee BpeMsl BO3LeHCTBHe ueJOBEUECKOH NEATENbHOCTH Ha NpPHPOAy, BOOOILE,
H Ha MHOrOJEeTHeMep3Jable MOPOAbl, B YACTHOCTH, 3HAUHTENBHO yBEJIUUHTCH.
OxHa U3 NPHYMH ITOrO COCTOMT B TOM, YTO B HEAPAX TEPPHUTOPHH C MHO-
POJIETHEMEP3JABIMH [I0pOJaMU COCPEROTOUeHbl KOJOCCAJbHBEIE 3amnachl IO-
Je3HbIX HCKONaeMbiX: TPH 4YeTBepTH 3aIacoB KaMeHHOro yrJs, GoraTefimme
MECTOPOXKIEHHS 30J0Ta, UBETHBHIX U PEIKHX MErasljioB, Kesaesa, yHHKa/b-
Hble MECTOPOXKIEHHS a/jMa3oB, HepTH ¥ ra3a, KaMeHHOH cosn H AD.

[MpoekTupoBaHHe H CTPOHTENBCTBO 37J€Ch HOBHIX TOPOLOB, NOCENKOB,
NPOMBIILIEHHHX NPeINPUATHN W PeKOHCTPYKIHA y2Ke CYUIeCTBYIOIHX Tpe-
OYIOT M3YUEHHS U pelIeHHs KOMILIEKCHHIX 3273y, CBA3aHHLIX C PasMemIeHH-
eM 3TUX OOBeKTOB, UX BOJOCHAOXKeHHEM H KaHaId3auued, sHeprocHabixe-
HHEeM, TPAaHCIODTHLIMH CBSA3SIMH, T. €. BCEr0 TOr'O, UTO CYIECTBEHHO BJHMSET
Ha eCTecTBeHHHBle NPHPOAHLIE YCJIOBHA, H3MEHNAs HX.
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Tlporsos Takux HW3MeHeHUH NpH IPOEKTHPOBAHHH OOJBIIHX HHMKEHep-
HBIX KOMILJIEKCOB, KaK IpaBujo, He npouspoaurcs (Ulsemos, 1970). B pe-
3yJAbTATE 3TOTO HAPOLHOE XO3AHCTBO HepPEIKO HeCeT 3HaUHTEeNbHBIE HEIpOo-
H3BOMHTENbHBIe DPacxodbl. Paspa6oTka HayYyHBIX OCHOB METOIHKH TaKOro
NPOTHO3HPOBAHHA TIPEACTaBiIsgeT COGOH BeCbMa BaxkHylo 3amauy (lllsenos,
bo6os, 1970). Ilpeasaraemas riasa ABHTCS COCTABHOH 4aCTbiO TAaKOH pa-
GOTHL

BiusinHe MeATENbHOCTH YeJOBEKAa Ha T'€OKPHOJOTrHUecKHe YCAOBHSA CKa-
3BIBaeTCsl B NEPBYIO Odepenb Ha IMOBLIIICHHH HJM IOHHXKEHHH TeMIleparty-
pbl Mep3Jof TOJIIH. B COOTBETCTBHH ¢ 5THM MOMXKET INPOHCXOJHTL OTTaH-
BaHHe JbJla HJIH 3aMep3aHHE BOMIBI, copepxkaulefica B mopoxax. Ilpu Tem-
nmepaTypax MHOTOJIETHEMep3/ablX mnopoa, mnpHMepHo or 0 1o mumyc 1°C,
BJHSAHHE NesTETbHOCTH uYeJOBEKa NpOABJsercs HanbojJee pe3kKo H HePedKO
pACUpOCTpPaHsAeTCd Ha BCIO MOLLHOCTb Mep3nofl TommHu. OnHako # mpH ro-
pa3no 0Oojiee HH3KHX TeMmepaTypax Mep3JblX HOPOJX H3MEHEHHe IPHPO-
HBIX YCJOBHH NMOA BO3XEHCTBUEM [AeATEJbHOCTH YelOBeKa MOXKEeT IpPHBECTH
K Haubojiee CylIeCTBEHHHIM H3MeHeHHAM. IIpu 3TOM ClefyeT yUHTBIBATD, YTO
JBIUCTOCTh MED3JBIX NOPOA, 0cOGeHHO B BeDXHHX 4aCTsaX paspesa, Ife
00bIYHO PaCHPOCTPAaHEHHl PHIXJBE MbIIEBATbIE NOPOXBI, Ha CeBepe M ceBe-
pPO-BOCTOKe CyiecTBeHHO 6oJble, YeM B IOXKHBIX 4acTAX 00JaCTH pacupo-
CTpaHeHHs MHorojerTHeMepaaslx nopoi. Ilockoabky ocrHoBHBIe cnemudnue-
CKHe OCOOEHHOCTH MHOTOJIETHEMEDP3JBIX TOPOA O00yCJOBJEeHbl HaJHYHEM
B HHX JIbJa, HAa 3TOM BOIpPOCE CJENyeT OCTaHOBHTBHCH.

Jas pasbupaemofi B JaHHOH InaBe TeMbl NPEACTABJAT HaWGOJbLUINHA
HHTEpeC CJeAylomue pasHOBHAHOCTH MOIA3€MHOrO Jibja: 1) Je1—MOHOMHTHAS
nopHas nopona B BHae OoJsiee MM MeHee KDyNHBIX Tea  (JHH3BI, TJIACTHI,
JKUJABI, OJIOKH) MOIIHOCTBIO [0 HECKOJBKHX METPOB H JeCATKOB MeTPOB H
IPOTAXKEHHOCTBIO /10 JecATKOB ¥ COTEH MeTpoBs; 2) el — nopomoobpa-
3yIOUUA MUHepaJ NOJHMHHepPaJbHBIX FODHBIX NOPOA, COCTABJAIOIIHEA FJaaB-
HBIM 06pa30M «ileMeHT», HeGOoJblIWe NPOCJIOHKH, KODKH, XKHJKH; 3) Jel —
He noponoo6pasyiomuil MHHePas B BHIEe CKOMJEHHIl Ha CTeHKaX MHOJIOCTeil
U TDEIlUH.

TasitHWe AByX NepPBHIX PA3HOBHUAHOCTEH JbJa OKa3bIBaeT OCOGEHHO
OonbuIOe BJIMAHHE HA THAPOre0JOTHYECKHMe ¢ HHXKeHePHO-re0JI0THUECKHe
yCJI0BHA AaHHOrO y4acTKa

He ocTanaBinBasCb Ha BONpOCe O HNPOUCXOXKJCHHH PAa3jHUHBIX THIOB
M BHAOB NOX3eMHBIX- JbIOB, TAK Kak eMy NOCBAIeHAa 0oJbllias JHTepa-
TYpa, ¢jleayer OTMETHTb, YTO NEPBYI0 PAa3HOBHAHOCTb 06Pa3yrT INIaBHBIM
00pa3oM NOBTODHOXKHIbHBIE H HNOBTOPHOCErPeralHOHHbIE MOJ3€MHbBIE JbHL.

Ilpocagka mOBEPXHOCTH Ha TEPPHTOPHH pACIPOCTPAHEHHS MHOTOJIET-
HeMep3JblX I0POJ MOMKET BO3HHKHYTH He TOJBKO OT BEITAHBAHHS MacCCHBOB
MOA3eMHOro JbAa (KHJ, JHH3 M T. 1.), HO U IPH OTTauBaHHU Oojee MeJ-
KHX NpPOCJ0OEB Jbja H /nbaa-ueMenta (Kauypun, 1961). B atom cayuae npo-
caJlKH OTTAHBUIMX NODOJA MeHee 3HAUHTEJBHBI, YeM HPH BHITAHMBAHHH KpYyI-
HBIX MaCCHBOB IIOA3eMHOTO JbJla, HO PacnpocTPaHeHbl OOBLIYHO HAa GOJBHIOH
IO A H.

He na Bcex ydacTkax TEpPPHTODHH C MHOTOJIeTHEMED3JBIMH HODOLAMH
H3MeHCHHe TeOKDHOJIOTHYECKHX YCJIOBHEA NOJA BJIHMSHHEM YeJOBeuecKOH mes-
TEJBHOCTH OJMHAKOBO ¥ PABHO3HAWHO B CBOHX MOCHEICTBHAX, KOTODBIE BhI-
3bIBAIOTCH OJOHHMMH M TeMH 3Xe IpHYHMHAMu. Hanpumep, yHUUYTOXKeHHe Ta-
eXHOH DacTHTeJIbHOCTH BO MHOruXx pahonax llerrpanwroit SIKyTHu o6bIYHO
NPHBOAXT K yBeJHUeHHIO I1yOUHBI JeTHEr0 IpPOTaHBaHUs, B pe3yJbTaTe KO-
TOPONc MOTYT BO3HHKHYTH NPOCANKH NOBEPXHOCTH, 2 B 3abafikaabe BHIPYO-
Ka Jeca HepeiKO CIOCOGCTBYeT YCHJIEHMIO NPOMep3aHHus, UTO MOXKET BBISHI-
BaTb nydeHue. B nanHOM cCJyuae OCHOBHOH NPHUMHON CTOJNb DPAa3JHUHBIX
IPOLECCOB, BHI3BAHHMIX OJMHAKOBOH NPHUUHHON (yHHUTOXKEHHe pacTHTedb-
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HOCTH) 4BJAETCH pasjanuue B 3THX ABYX 00JacTAX BO3IeHCTBUA Ha TEmWIO-
06vied CHErOBOro MOKPOBA, YCJIOBUA HAKOMJICHHS KOTOPOIO 3aBHCAT OT pac-
THTEJABHOTO MOKPOBA

Becbhva Beauxko BIHgHWE JWTOJIOTHUECKOrO COCTasza NOPOJ, nmpomepsa-
WOIWHUX IW OTTallBaiulnx noJa BJIUAHUEM yeJIOBeYeCKOH JedATeJJbHOCTH HA
pe3yabTaThl 3THX Hpoueccos. Hamprmep, mepexoj B MHOTOseTHeMepsJaoe
COCTOsIHHE BJAXKHBIX IVIMH MOXKeT BHI3BaTh NyueHHe, o6pazoBaHue OyrpH-
croro peabeda, TOrZa xakK MPoMep3aHHe CKAABHHIX HOPOI HHKAKOTO H3Me-
HeHusa B peanede moutH He BHI3HBaeT. [IporaWBaHHe cJI0s1 Mep3JHIX Hec-
KOB WUAH KOHIJIOVEPATOB MOXKET HPHBECTH K CYIIEeCTBeHHOMY H3MeHEHHIO
\CAoBHiI JIBUIKEHHS MOJ3€MHBIX BOJ, a NPOTaWBaHHe nInacTa TJHHHL H3Me-
HAT XapakTep (HIBTPAIHU BOA ropasfo MeHblle, TAK KaK JHATOJNOTHYeCKHH
BOJOYyNOP COXDAHHUTCH, HO B HEM MOT'YT 00Pa3s0BATbCA TPEIUHHEL

Mep3anoe coctogHue TOPHBIX NOPoa OOYCROBAWBAET TaxHe OCOOEHHO-
CTH, KOTOPHle He CBOHACTBenHBl NMOPOAAM CXOAHOIO JHTOJOTHYECKOIO COCTa-
Ba, 40 HEMep3JbIM.

HanpuMep, vepaJble JbAHCTHE NeCKH M TaJeUHHKH CTaHOBSATCS BOIO-
HENPOHIUAEVBIVIH; CYTVIHHKH C BJaMKHOCTHIO 209% yBeaHYHBAIOT COHNPOTHB-
NeHHe pe3aHuio ¢ 5—7 Krc/cM? B TAJOM COCTOSIHHH Ao 50 Krc/cm? mpu 3a-
Vvep3aHuu u temueparype —1° uau B TajOM COCTOSHUH, MPaKTHYECKH He
ofnanawide Hecyliell cnocoOHOCTBIO, B MeP3/JAOM COCTOSHMM NpH TeMmepa-
Type —2°C BhiepxKuBaloT 2—3 Kre/cM?; B MEP3JBIX CymecsX ¢ BJAXKHOCTBIO
(ipancTocTeio) 129% ¥ Bhle BO3MOXKHA NPOXOAKa AOJTOBPeMEHHO Cylle-
CTBYIOWHX BhIpaOGoTOK Oe3 KpemaeHHs c IposeToM Ao 2—5 M; Mep3aJable
PPDYHTH TOPasio .Jyulle, yeM TaJble, IPOBOAAT Tells0, ceHcMUyeGKHEe KoJe-
6aHHs, PajMOBONHBI, HO 3HAUMTEJNBHO XYZKe — 3/IeKTPHYECKHI] TOK H T.IL
Tpu OTTanBaHH Mepa3Jible TOPOAN, €CTeCTBEHHO, JHULIAIOTCH 3THX CBOHCTE.

THUNU3ALUA TEOKPHOJOIHYECKHX YCJHOBHH
TEPPUTOPHUHU CCCP B CBA3HW C EE CCBOEHUEM

B 7penesax Hamled cTpaHb MHOTOJeTHeMep3/ible TOpoasl reorpadiu-
yeckH JVIOUMIHOTO U HPEPHIBUCTOrG paclpoCTPaHeHHs 3aHHMAIOT He MeHee
01nOl TpeTH ee miomagd. Lcau ke yudATHBATb H OCTPOBHOe paclpocTpa-
liclHe TaKUX NOPOX, TO IIOMANL C MeP3JbIMH NMOPOAAaMH COCTABHT MOUTH
nososuHy Beelt Teppuropin CCCP — Gosee 10 miH. kM2,

Dra OrpoMHas TeppPUTOPHs, OcOGeHHO CeBepDHAs ¥ CeBEPO-BOCTOUHAS
YacTH ee, MO CyUecTBY TOJNbKO B NOCIelHHE [eCATH/IeTHg Hauajla OCBau-
BaTbcsa uesqoBekoM, [fostomy B Hacrodilee Bpemsi HaceJeHHBle NYHKTH H
UPOMBILLIeHHBIE NPENNPHIATHA 371eCh ellle Yype3BHYafiHO peldKH, BO3IeliCcTBHe
Ue OBOYECKON (TeXHOTeHHOI) MAesTeNbHOCTH Ha MepP3JOTHO-THAPOTreosort-
YyeCKHe \CJOBWS HPOABASETCA B CPaBHUTEebHO OrPAHHUEHHHX Maciirabax,
B DeJKHMN W M30JAHPOBAHHHX APYT OT Apyra ouarax. B COOTBETCTBHH C 3THM
nveeTcd ellle OYeHb MaJjo maTepHaja [JIs JeTanbHOrO O60CHOBAHHS PerHo-
1aJbHEIX ~ 3aKOHOMePHOCTeH, BO3HHKAIOIIHX IIPY OCBOGHHHW TEPPHUTOPHH
¢ MHOTrOJeTHeMep3nnMu noponamu. [losromy npHBOAMMasa HHKE cxeMa
parionnpoBanuga reppuropun CCCP mo XapakTeDy BJMSHHSI uesOBeueCcKOMH
TeATeNBHOCTA Ha MHOTOJeTHEMep3jsle NOPOJAN JA0JKHa PaccMaTPHBATHCA
J¥IIL KaK mepBasd HONBITKAa TAaKOTO PaifOHHPOBAHWS, BechbMa NPHOAHIKEH-
Hasg W nolJexkallas nocTeyiomemMy yTOuHeHHIO.

I'naBHeRMUMHA NPHPOAHBIMH yCJOBHAMH, BJHAOLIMMH Ha o6pasoBaHHe
MHOTOJIETHEMEP3NBIX HOPOJ, SBJSIOTCS  KJIHMAaTHYeCKHe, Te0JIOTHYECKHe,
reomMop¢oJaornueCKyie 1 THIPOreoJOrHIeckie GaKkTOpHL.

®opMUpoBaide MED3JION TOMIH NPOHCXOAUT B pe3yabTaTe Temio- H
Bjaroo0MeHa TOPHHIX HOpox ¢ arMocdepoll H MOACTHAAIOMIMMH TOPH3OHTA-
MH JHTOchepnl {«OcHoBwl reoxkpuotoruus», 1959). Ilpu ocsoenun mecrHO-
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CTH NPHPOAHBIE KOMIOHEHTHl Telao- H BaaroofMeHa U HX COOTHOWIEHHS
B TOH MW WHOH CTENleHH MEeHSIOTCs, 4TO BJEYET H3MeHEeHHe HCXOIHBIX Ieo-
KPHOJIOTHYECKUX YCA0BHHA., AKTHBH3HDYIOTCHS CJOXKHbIe KDHOTEHHbie sB.Je-
HHUS — IlydeHUe, MODO3HOe pacTPeCKUBAaHHE, TEDMOKApcT, BHBETPHBAFUE,
cnenuduyeckass COPTHPOBKA TIPYHTa, cOMHQIIOKIMA, HajeneoOpasoBanue
1 T. 1. ITockoabKy reoxpuosornueckve yciosusa Teppuropuu CCCP ocae-
[IeHBl B JHTEpPAaType IOCTATOYHO NETAJbHO, OCHOBHble NO.JOMKEHHA, Xapak-
TepH3yole 3TH YCJIOBHS, NpUBEJeHH B HacTosuleft pabore B BUle 0600-
marooux gaHHbx (rabn. 40) ¥ Ha cxeMme paionuposaHis (puc. 77). 3a

S0 R R s [ S

Puc. 77. CxemMa palloHHPOBAHHA TEPPHTOPHH C MHOroNETHEMEP3AMMH NOPOAAMH B npeaeaax CCCP
C YUeToM BABSHMS HA MNX YEAOBEYeCKOR NesTEALHOCTH.
] — rpaHHUOa TEPPHTOPHH C MHOFOJNETHEMeP3JhIMH MOPoAaMH; 2 — FPaHHUH DafioHOB M EX uoMmep I — Ce-
sepubifi, 11 — Cpeaunfi, 111 — IOxunifi; 3 — rpannubl noapafoHoB ¥ HA umaek: 3 — 3ananueif, U —
LeutpanuHeuifi, B — BocToudmifi, 4 — Kpynuble Tropoaa, pacnojoXeHHne Ha TepPLKTOPHK ¢ MUOroaeTHe-
Mep3JLIMH NOPOAaMH, XapakTepHcTHKa pafioHOB M NojpafioHos jpaHa B T1ada. 37

OCHOBY BhIfeJIeHUS PafiOHOB HA 3TOIl cxeMe NPHHAT Tun Npeobaajiaoliero
PACTHTENLHOTO NMOKpoBa (TyHApa, Taiira, CTelb), KOTOpPbii OObLIYHO B Tep-
BYIO OYepelb HapPYIIaerTcsl NpH OCBOGHHH TePPHTOPHH, UTO IIPHBOAHMT K 13-
MEHEHHIO Mep3JIOTHBIX YCJIOBHIl. YUHTHBA/JIUChb TaKXe H OCHOBHBIE KJAMMa-
THUECKHe U T€OKPHOJOTHUECKHE XAPaKTePHUCTHKH (B NepBYyl0 odepelb — Ha-
AVuMe moj3eMHOro apia). Pacrmonoxenune TPeX BblaeneliHblX paiioHoB B06-
IEM TIOMYHHSETCH WHPOTHOM 30HAJALHOCTH. B HekOTOpOil CTelleHH OHM CO-
OTBETCTBYIOT «30HaM» pasBuTus (opm Tepmokapcra (Kauypun, 1961).

TMonpaiionnl BBZedeHbI Tak:Ke BechbMa CX@MAaTHUeCKH, B OCHOBHOM B CO-
OTBETCTBHH ¢ oporpaduueckuMH ©ocoOeHHOCTAMH H ¢ yueroM Gojee cneitl-
brueckux KJAHMAaTHYeCKHX XapaKTepHcTHK. J[lasi BblleleHHBIX pafioHOB 1
noApaioHOB OTMEUEH OCHOBHOH XapakTep BJHAHHUS YeTOBEUECKON IJeaTeib-
HOCTH Ha MX THAPOTeo/OrHYecKHe W TeOKPHOJMOTHuecKHe yCJAOBHSA.

OcHOBHONl XapakTep BIWSIHHA UYE€JOBeUeCKOH (TeXHOTEHHOH) nefireib-
HOCTH Ha THAPOreOIOTHUECKHE H T€OKPHOJOTHUECKHE YCIO0BHA BBLIEJAEHHLIX
paioHoB MoxeT ObITb CQOPMYIHPOBaH CACIAYIOWHM 06pa3oM.

I. Cesepuulit paiton IlocmencTeua BAMAHHS, Lak NpaBuao, MWPO-
ABJASAIOTCH GLICTPO, HHOrja KaracTpodudecku, Aaxe npH HeGOMbLIIOM HAPY-
IIEHAH TYHAPOBOTO NOKDPOBAa H OOYCJOBJEHHOTO 3THM CYL{ECTBEHHOTO yBe-
Ju4eHuss T1yOuHbl Ce30HHOTO NPOTAHBAHHA CHAbHO JbIUCTBIX PBHIXJBIX [0-
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pod. Beuay neGoJibiofi OCBOEHHOCTH TEPPHUTOPHH B pACTOsIiEe BpeMs
BJMsHHe OIpaHHYeHO HeOONbUIHMH yuyacTKaMH. B mneponmektdBe npH 1npo-
rpeccupyioleM ocBoeHHH o0pa3oBaHHe TeDMOKAPCTOBBIX NPOCAAOK MOXKeT
OLITL BeCbVa 3HAYHTEIbHHIM MO WJOWIATH H 1O IMyOHue. YMeHblIeHHe
MOHIHOCTH CHEXKHOTO [OKPOBa HJH YNJOTHEHHE ero NOBHINAET BO3MOXK-
HoCTh FAYGOKOrO npoMep3aHHs, BO3HHKHOBEHHS MOp0300OHHBIX TpeUiuH,
nyuenusi, najgeieil (ocobenno B BocrouHom nosnpafione). B POpHHX BHIpa-
0OTKax Mep3Joe COCTOsiHHE IMOPOJ NMPeHMYyieCTBeHHO coxpaHsercd. B mpuu-
max KapnepoB GopMupyloTcs Talukd., CKONJIeHHs CHera OKOJIO COOpYKe-
Al (ocobeHHO B 3amajHOM H NEHTPaJbHOM NOADaHOHAaX) OOYCJIOBAHBAET
MOBBILIEHHe TeMIepaTyp HOPOML.

II. Cpenuuuni pafion [lociencrBus BAHSAHUSA CyI[eCTBEHHH!, HO
paspuBamprca OoJiee MeljeHHO, ueM B I pafione. OHH OXBaTHIBAIOT 3HAUH-
TeJbHBle NPOCTPAHCTBA W B OCHOBHOM OOYCJIOBJEHbI YHHUUYTOMEHHEM pacTH-
TeJBHOTO MOKPOBA, 3aTONJIeHHeM H FOpPHHIMH paboTamH (Kapbephsi, LIAXTH,
1paxHbie TOJHIOHHI, TPYIIbl CKBAXHH), IPOABJSAIOTCH B BHAE TePMOKap-
CTOBHIX Tpocanok, mydenus. OKOno COOPYXKeHHH (JODOTH, 3MAaHHA) MOIyT
o6pasoBbiBaThesd Hasdenu (ocoGeHHo B BocrounoM noipaiione). B HacexeH-
HBIX MYHKTaxX BO3MOXHO yBeJH4YeHHe INMyOHH IpoMep3aHHs B CBSI3H C yHHU-
TOXKEHHEV WJH YIJIOTHEHHEM CHEXHOIC IIOKPOBa, a B JHHIIAX Kaphe-
pOB — Helsy0OKOe poMep3aHHe IOPOJ.

III. Oxunii pavion. IlocnencTBhas BAUSHHA, KaK NPABHJIO, MeHee
uHreHcuBHel, YeM B | u Il paillonax, umeror GoJsiee NOKaabHBIE Xapakrep,
MeHee KaTacTpOQHUHB B PErHOHAJbHOM NJaHe. B cBsA3H ¢ H3MeHEHHEM yB-
JNaXKHEHHOCTH TNOPOJA TNpPH HHTEHCHBHOM HcnapeHHH (ocobGenHo B llent-
pajbHOM HOJpafioHe) BO3MOXHH HeOOJblIHe NPOCAAKH NPH OTTAHBAHHK
H rny00Koe npoMep3aHue, BJAHsIOIIee HA DEXHM MNOA3EMHBIX Box (o6paso-
BaHHe Hanejel, KpHOTEHHOIO Hamopa). YHHUTOXKEHHE JIeCHOH paCTHTENb-
HOCTH HpH HeGOJBLIOM CHETOBOM TNOKPOBE CrNOCOOCTBYET OueHb INIyGOKOMY
IPOMEP3aHU0, BHI3HIBAET NMy4yeHHe W ofpasoBande MOPO30OOUHEIX TpejHH.

EcrecTBeHHble T€OKPHOJNOTHYECKHe YCJA0BHS HeoOXOOHMO YUYHTHIBATh
CTPOrO ¢ CaMOro Hauyaja OCBO€HHMs Tepputopud. Oco6yio TPYAHOCTb npen-
CTaBJasieT TO, YTO OHH B pe3yJbTaTe NPOH3BOACTBEHHOH AesTeAhLHOCTH Ueso-
BeKa H3MeHSIOTCS 10 CHX NOp Hepelko IO HenpeJBHIEHHOMY IyTH.

Cpenu HCKycCTBEHHHX (DaKTOPOB, BIHSIOIHX HA TeOoKPHONOTHUECKHE
VCJI0BHsA, BoIZensorcss GakTopwl «npsmee» U «KocsenHsbley (llseuos, 1959;
IlIsenos, 3amopoxuesa, 1963; Illamanosa, 1963; I'eokpnonoruueckue yc-
aoBus [leuopckoro yronsHoro Gaccefina, 1964). «IIpsimeie» Bo3HHKAIOT B pe-
3yJpTaTe HENoCPedCTBEHHOTO TemiooGMeHa MeXIy COODYKEHHEM H TIpyH-
TaMU OCHOBaHHS HX; «KOCBEHHbIE» — B Pe3yJipbTaTe H3MeHEHHS NPHPOIHOM

o6crtaHoBKY (MHKPOKJAWMaTa, PAaCTHTeNBHOCTH, BOIHOTO pEXHMa MOBEPX-
HOCTH 3€\IH).

Boofuie Bo3peficTBHE 4eJOBEUECKOH AeATEJBHOCTH Ha MHONOJIeTHEMEp3-
JIble TOPDHHE IOpPOJbl, H3MEeHeHHEe HX TeMNepaTYDHOrD peXHMa, YCJIOBHH 3a-
JeraHds W CaMoOro CyiiecTBOBAHHS INPOXONHT 10 MBYM HAalpaB/IeHHAM:
1) uenenanpaBleHHOMY, TNPHBOJAAIIEMY K 3apaHee 3aNpPORKTHPOBAHHOMY
H3MeHeHHI0 CBOHCTB 3THX MOPOA H OOYCJIOBJIEGHHOMY OTpEIEeNEHHBIMH Me-
DONPHATHAVY IHPAMOTO BO3JEHCTBUA COOPYXKeHHH; 2) HelleleHanpaBJ/eH-
HOMY (CTHXHHHOMY»), BO3HHUKAIOIIEMY Hepenko HenmpeaBHACHHbIM 00pasoM,
00bIuHO B DE3yJbTAaTe «KOCBEHHBIX» MPHYHH, KaK BTODHUHBIA (110GOYHRBI)
IpOUecC uesoBeyeckKOH AeATeNILHOCTH, BHOCAMHH, B OOJBIIMHCTBE Clyua-
e3, HemedareldbHble H3MeHeHHs B NpuUpoAdHylo 006CTaHOBKY.

IIpuvepov nepBoro HampaBJeHHS MOMET CAYXKHTb HCKYCCTBEHHOE OT-
TagBawllc MM 3aMoPaKHMBaHHE W OXJAaXKJeHHe \ICD3JHX NOPOJ HPH pas-
JHUHOro pola cTpouTesibcTBe OHO oCBemlaeTcsl B JIHTEpPAType MO HHKeHep-
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HO# reokpHoyoTHH («OcHOBRl Teokpuo.Jgordus, =, I, 1959, u ap.) u mo-
3TOMY B JaHHOH paboTe He paccMaTpHUBaeTcs

Ananusy BTOpOro HanpaB/eHHS TOCBsIIEHA jaHHaf TJaBa.

Ha ecrecrBenHble TpoOmeccH TemIoo6MeHa 3eMHOIl TOBEPXHOCTH Ha-
KJaAbBalOTCA (akTopbl, 00ycJOBJeHHBlE ACATEALHOCTHIO UeJOBeKa, KOTO-
prle MOTYT He TOJbKO H3MEHHTh abGCOJIIOTHYIO BETHUHHY npoilecca, HO I ero
HalpaBJeHHe.

HckyccrBeHHBIe (DaAKTOPH, BJHsSIOLIMEe HAa HaOpaB.JIeHHe M BEJTHYHH\
tenjoo6MeHa B cHcTeMe atMocdepa — nouysa — anrocdepa C H3BECTHOH AO-
JeH yCJIOBHOCTH MOIyT OblTb pasjaenecHbl Ha ABe Ipyunnnl: a) (axropsl, 006\ -
CJIOBJIHBAIOIIe H3MeHEHHe TeNJO- ¥ BjaroobmeHa B TepByi0 oOUepefb Ha
NOBEPXHOCTH 3€MJIM H 3aTeM yKe B ToJe nopoX; 6) dakropsl, 06yciaos-
JUBAKI{He H3MeHeHHe Tems0- B Bjaroob6MeHa HeNOCPEICTBEHHO B TOMLLE
ropubix mopox. Ofe rpynubl $aKTOPOB TECHO B3aWMOCBA3AHBI, OIHAKO AIXK
BBISICHEHHS] W PACCMOTPEHMA HepBONPHUHHBL W3MeHeHHUs TemiaoobMeHa Brop-
HbIX IOpOJax NpeasiaraeMoe BbifleJleHHe ABYX TpPYNN TNpeACTaB/IseTcsd Le-
Jnecoo0pasHEIM.

K nepso#i rpynme OTHOcATCS: H3MeHeHHe HJaW  yHHUTOKEHHE pacriw-
TeJIpHOI0 MUKPOBa, 3arpsi3HeHHe [HEBHOH [OBEPXHOCTH, H3MeHedWHe TIIOT-
HOCTH HJIH YHWUTOXKEHHe CHEroBOTO MOKPOBA, OcyHieHHe H OpoLleHue, Co-
371aHHe BOLOXPAHHJIMIL, NJIaHHPOBKA NOBEPXHOCTH A5 OCYUIEHHS TPVHTOB.
3anslieHne aTMocdepsl H T. IL

Ko BTOpO# rpymmne OTHOCATCS: IPOXOAKA Pa3UYHBIX TOPHBIX BHIpaBo-
TOK, OYPOBBIX CKBaXHH, NOJA3eMHas NpPOKJIafKa TPy6ompoBOROB (KaHaalIl-
3alMOHHBIX, BOZONPOBOAHBIX, He()Tera3oNPOBOAHBIX), OTKAuKa NOI3SMHBIN
BOJA M 3aKauka [OBEPXHOCTHHX BOA B Ny6p 3emau. Ko Btopofi rpynne or-
HOCHUTCH TaKxkKe BO3BeJeHHe pa3JHYHOTO pPoJda Ha3eMHBIX cOODVKEHHH, Tan
KaK [OCHAefHHe BJHAOT Ha H3MeHeHHe KaK WOBEPXHOCTHOrO, TaK i [L.Iy-
OUHHOTO TenJoBaaroobmena.

Bo3sneficreue $akTopos nmepBOH TIpynne, B obuev HaHGO.1ee pacupo-
CTPAHEHHBIX, TPHBOAHT OOHYHO K BO3HHXKHOBEHHIO CIEUM(HYECKHX IHAPO-
Te0JIOTHUECKHX W HHKEHEPHO-Te0JIOTHUecKHX YCI0BRiI Ha OCIMPHEIX TEPpY-
TOPHSAX, TOrZa Kak (axTOPhl BTOPOH TPYHNBl BLI3BIBRIOT 00Jiee JOKaJIbHLIC
H3MeHEHHd.

Ilockonsky B moAaBasioieM OoJbUIHHETBE BO3JAeficTBHe Ye10Beuechoil
HesiTeTLHOCTH HAa MHOTOJIETHEMOD3Jble HODOIB NPOABIAETCs OCOGEHHO Ha-
FASIHO B IIPOTAHBAHHH HX, CjejlyeT OCTAHOBUTBCA Ha CJAeAyIOIIe\.

OTranBaHne Mep3NblX TOPHBIX IIOpOJA B pe3y.nTaTe OCBOEHHSI Teppu-
TOPHH NPWBOIMT K Hanbojee 3HAUNTENbHBHIM H3MEHEHHAM HX THIPOreoJo-
THYECKHX H HHXEHepHO-TreOJOTHYECKHX CBOHCTB B TOM cJaydae, eclIH OTTaH-
BalOT JbIHUCTHIE DHIXJIblE€ [OPOABl — FAJCUHHKH, MECKY, CVIEecH, CVyTIHHKH,
HJIBl | TJIHHBL.

Tlpun aTOM BaKHBIM OOGCTOSATEJNLCTBOM, CHOCOGCTBYIOLINM pPAacUIMPEHHIO
opeoJsia NPOTAMBAHMA TAKHX HODOJ IPH MECTHOM HCKYCCTBEHHOM Hapyiie-
HUY CILUIOMIHOCTH INOBEPXHOCTHOTO CJ10d (MOX, AepHHHA, NOYBa), SBJISETCS
KpHOTEHHAass TeKCTypa HHKe3aJerampomux MNIHHHCTHX nopox. Ecin nopo6-
Hble TIOPOABI B YCAOBHAX, Ille OHH He NPOMEp3aioT, CAYXKAT HaReKHBIM BO-
IOynopoOM /st TPYHTOBHIX BOJ, TO B pacCMaTpHBaeMOH 30He 0Gpa3oBaHHe
KDHOTEHHOH TEKCTYypsf I[VIHHHCTBIX NOPOA (TPOCHOH, KHUJKH, JHH30UKH
JAbja) NPHUBOAMT K TOMY, UTO HWHOIZA NPH OTTAaWBaHWW CJIOH TAHHBI TpII-
ofperaloT CKBO3HOCTb (HAa Mecre BHITasBUIETO JbJa), B pe3yJbTaTe 4ero
CTaHOBATCH B KAaKOH-TO Mepe BOINONPOHHNAaeMbIMH. PUAbTpANHT NOBEPX-
HOCTHBIX W TPYHTOBBIX BOJ 110 TaKHM NOpojAaM cnocoOcrsyer oGorpeBaHHIo
pacUIMpsIOLErocsl Taauka, o6pa3oBaBuierocs BHaYaje, HaNmpHMep, Ha MecTe
HapyllieHHus pacTHTEJbHOrO NMOKPOBA.
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OcLHako W npouYHBE TaK HA3BBAEMBle CLAJbHBIE NOPOIN B psjfe Cay-
yaeB W3MEHSIOT CBOM CBOHICTBA NpH OTTANBaHHH. JTO OGCTOSNTEIBLCTBO,K CO-
Aanesuio, HepelIho He YUHTHIBAeTCs, TAK hak OBITVeT ynpolleHHOe MHEHHe,
yTo HAMEHEeHHe TevuepaTypul (C Iepexoiom uepes 0°) CxaJdbHBIX H IIOJY-
CRAJBBBIX MOPOT HE BJACUET H3MeHeHHs HUX cBoilcTB. MeKAv TeM I0Ka3awo,
uTO TPRUHHK B mpeienax Bcefl Mep3iaofl TOMui:d [NOPOX OOBIYHO 3aTOJHEHB
apaoy  Ouenp 4acTo BepXHHA 30HA CKaJdbHBIX NOPOJ, MOLIHOCTH KOTOPOH
4pe3BhEUANHO H3MEeHYHBA UM KOJeGJeTcs OT MEeTpa 10 HECKOJbKHX NeCcAT-
KOB METPOB, nvee1 ocoGeHno rycryio ceTvb TpemuiH (Bpoickas m ap., 1969).

Hepenko »tu TpemiyHbl HACTOJABKO TOHKH, 4TO TO BHEHIHEMY BHAY
Mepaiad mopoia HpeiCcTaBJserTcs MOHOJNTHOH, HepaspymeHHo#l. OpHako
Py OTTAKBAHUI TOT «MOHOJHT IpaHHTa» (e3 NPHJIOXKeHHS HarpPysKH pac-
chIAaeTc T Ha MeTKHe OTIEJNbHOCTH — xpecBy. Ilo Gojee KpynmHBIM Tpeniy-
HaM, CoAepXKaiuy Jief, IpH Nepexofe ero B Tajoe COCTOSHME BOMOXKHO
cMemerue M npocajika TOPHBIX NIOPOA JAazxke Mol xaeflcTeHeM HX coGCTBeR-
Horo meca. KommpeccHoHHBIE CBOMCTBA HMOAOGHBIX TOPHBIX MAacCHBOB INPH
OTTAHBAHHM W3MEHSIOTCSl B WIHPOKHX Ipelenax B 3aBHCHMOCTH OT HX KpH-
OreHHO¥) CTPOEHWS M JbHUCTOCTH. HeyueT 3Toro mpouecca NPHBOIHT K Je-
$hOpMaLUaAM COOPYKEHUH H ropHHIX BHIPAabOTOK, a caMoO OTTaHBaHHe 00y-
CJOBJHBAET H3MeHEHHe THAPOTeONOTHYeCKHX H HHIKeHEeDHO-TeoJOorHuecKHx
ocobenrocrefl B MaccHBe CKaJbHBIX H NOJVCKaJbHBIX IOPOX,

[Temo6uoe siBreHHe OTMEYaNoCh MMsd Pa3NHYHBIX paffoHOB 06.1aCTH
pacnupocTpaHeHHss MHOTQJIETHEMEeP3JblX NOPOoX — HJd OKPecTHOCTe#l ropo-
0B Bopkyrel, MupHaoro, Hopuanscka u np. Ono HaGMronanoch B H3BECTHH-
Kax, I0.TOMUTAaX, CAaHllaX, TpaHuTax, rabbpo, IHOpHTAaX U T. II.

Caenyer ocoG0 MOTYEPKHYTH, YTO B OOJIBLIKHCTBE CJydyaeB H3MeHEHHA
TeOKPHOJMIOTHUECKIIX VCJAOBHH B pe3yiabTaTe XO03sfiCTBEHHOH IesITeNIbHOCTH
yeloBeka ABJAIOTCS M3MeHeHHAMH HeoOpaTHMHIMH. B pegkux ciyyaax
BOCCTaHOBJIeHHe HAaDYUIEHHBIX YCJIOBHH BO3MOMKHO, HO 3TO CONPSXeHO cO
3HAUPNTIBHBIMH 3aTPaTaMH BDEMEHH H IPUMeHeHHeM clenHasJbHoll Jopo-
rocTosi. el TeXHHUKH (XOJOIHJIbHBIE MAlUHHBL, GYpOBbBlE CTAHKK W T. IL.).

U3MEHEHHE TEMJIO- H BJIATOOBMEHA
HA NOBEPXHOCTH 3EMJIH

HiMeHeHHe WM YHHYTOXEHHE PACTHTENbHOro MOKpoBa. M3BecrHo, uTo
PACTUTIbHBIT MOKPOB CYLIECTBEHHO BO3JleliCTByeT Ha YPOBEHb TeIIOOG-
MEHa # Ha XapaKTep TeMHePaTypHOTO M BJIAXKHOCTHOTO DEXHMOB T'DYHTOB
(Kyap<sues, 1954). Mamenenns B ero coctaBe M COCTOSHWH NPHUBOIAT
K H3ME™-eHHIO KO.JUueCTBAa COJNHEUHOH 3HepriuH, NOTJOUWEHHOH H OTpaMeH-
Holi. OFo BAMSIET TaKoKe Ha pacnpefieneHue, MOUIHOCTb U CKOPOCTH TASHHA
CHEXHOTO NMOKPOBa H Ha BJAaroo6opoT Mexay NouBoi U armoodepoil.

Bo~6we B3aHMOZeHCTBHEe PACTHTENLHOCTII H MHOTOJETHEMEP3JbIX mo-
pod pa.Hoo6pasno. Crenenb ¥ MHOroofpasue BO31eHCTBUS PACTHTEJABHOCTH
B OOLLEM H3MEHSeTCs C CeBepa Ha IOrL.

B cesepHOft yacTH TYHADBH DaCTUTENBHHI IIOKPOB TJIaBHRIM 0O6pa3oM
NPensTCTBYeT NOBEDPXHOCTHOMY DAa3MbIBY, [ VHHYTOXKEHHE €ro VCKOpser
BuITAHBIHWE JIbXA. B I0XKHOA YacTH TYHADPBI YHHYTOXKEHHE DaCTHTENbHOCTH
TIDUBOAHMT K yBeIHYEHHIO NPOTAMBAHHA U YCHJIGHHUIO BBHITAUBAHMHS U Pa3MBIBa
NOA3EVFOro Jabpla, a Takxe OOGDA30BAHHIO TEPMOKAPCTOBBIX NpPOCAJOK.
B secoryniape snusHHe pacTHTENBHOCTH enie CHJbHee, 0COGEHHO TIPH HaJH-
UHH JIECHBIX TOP(AHHKOB. 31ech YHHYTOMKEHHE PACTUTENBHOCTH HPHBOIMUT
K HHTEGHCHBHOMVU TepMoOxapcty. O/IHakO B HeKOTOPBIX CJvyasfX B BblUIele-
PEYHCACHHBIX 30HAX yHHYTOXKEHHe DaCTHTeTbHOCTH BeeT K MOHHMKEHHIO
TeMIEPATypPbl MHOTOJIETHEMED3JBIX TMOPOA B CBSI3H C yMEHblIEHHEeM CKOII-
J1eHHf CHeTa, 3ajep:KHBaBLIErocs DACTHTE.TbHOCTbIO. B Talire csenenue jeca
HMeeT caMoe pa3uoobpasHoe BMAHUE.
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BecbMa cylleCTBeHHOe H3MEHEHHE TeOKPHOJIOTHYOCKHX YCJIO0BHII IpOUC-
XOIMT B pe3yJbTarte JECHEIX IOXapOB, KOTOphHE B OOJBIIMHCTBE CAyYaen
SABJASOTCH PE3YJabTaTOM UeJ0BEYECKOoil AeHTeJbHOCTH. B 3TOM OTHOMIeHHH
MHOTrOe BHsCHeHo HeccaedoBaHuavMu B, @. Tywena (1939) B raiire Gacceii-
Ha p. 3ed. B pesy/lprarte NOXapoB W NaJ0B pPe3KO H3VEHSAETCS VBAA-
HEHHOCTb NPHIOBEPXHOCTHOTrO CJOs MOPOJ H Tell.ioBOE B3aUMOARHCTBIE
MeXAy N0poiaofi u aTmocdepoil. TemunepaTtyvpHBIi pexUM TPYHTOB I0cCae
JIECHBIX IOXKADOB M3MEHSETCS He CTOJNBKO B DE3YJIbTaTe HCNOCPEACTBEHHOTO
NpOrpeBaHust TPYHTOB 3& CYET TENJIOTH FOPEHUs, CKOJbhO B pe3yJabTaTe H3-
MEHEeHHf BJaro- H Tem1006MeHa uepe3 JIHEBHYIO TOBEPXHOCTb, HpHOGpe-
TaOUyI TO0Cie N0XKapa Dl COBEPIIEHHO HHBIX M0OKA3aTedel, BJIHMIOLIAN
Ha BJIaro- ¥ TelIOOOMEH (pbiXaas CTPyKTypa, teMHuifi uper). [Iporpesa-
Hye H oOCbIXaHue TPYHTOR II0CJ€ NOXKAaPOB CHCTEMATHUYECKH H3MEHSeT OX-
JaxJAeHHe HX, BEPYHssi INOBEPXHOCTb Mep3JBX TPYHTOB IOHMKAETCHd HA Be-
JHYHHY 10 HECKOJIbKHX METPOB Ecnu 31€eCb 3aJeranyd nog3evHbi€ Jibabl,
To TpOTauBaHHe HX TNPUBOXMT L INPOCAJIKaM, TEpPMOKapeTy, 06pa3oBaHuIo
03ep. JleficTBHe TaeXHOTO HOKPOBa CKa3biBaeTCA Ha BeCbVa 3HAUIITE ThHLIY
npocrpauctsax. Ilo cesepy 3anaanoit CuGupm HMMEIOTCS 1aHHble, CBHAE-
TEJbCTBYIOIIHE O TOM, 4TO YHHUYTOMeHUHE TOD(HAHHCTHIX CJIOEB H PaCTHTE/b-
HOTO IMOKPOBa yBeJHuHBaeT B 2—3 pasa rnyOWHy mpoTaHsaHua. To Ke oOrT-
veuaercs: M. bpaynom (Brown, 1970) u nHa Auxsicke.

He MeHee cyulecTBEeHHBIE H3MeHEHHS B PeExuMe Mep3.slX TNOPO- Npo-
HCXOJAT IPU pachOpueBKe TAWIH W pacHallKe ueJguHbl. B3apeixaeHue nou-
Bbl CHOCOGCTBYET JyuiieMy BJAarooSMeHy ¢ aTtMocdepoll, TpyHT OGOJblie
nporpeBaercs JgeTov (IpOTaMBaHHe yBeAWUHBAETCH B 2 pa3a u Gosee) 1
CHJbHEE OXJAMXIaerTcsd 3UMOM, T. €. YBEJHUHBAETCH CPEIHEroloBasl aMilai-
Ty1a Kojgebanus tevnepaTypsl {taba. 41).

Tab.anua 41

flosbinteHHe cpegHeMecsiyHOR Tewnepatypbl HOYBbI
nocle pacnaliKH MO CPaBHEHHIO C €CTECTBEeHHBIMH
ycaosusmu (no . M. Konockory)

11 notiredne
PacTu1e 1hnnii 1EAL {PATYpbI
11 uia ILINEW BOHIO L 11
])dtl]dulKH Ty il
oy 9
Mowvooioinaas .« . . . . N Jlecuou 14
o e . . . . .. . I'passuon 8]
CradoiepitoBast « + . « . . . . . To xe 3

YHUYTOXKEHHe €CTeCTBEHHOTO DPAaCTHTEIBHOIO NOKPOBA [pH paciauihe
CYHIECTBEHHO BIHUsieT TaKyhe HA XapawnTeD CHErOBOTO NOKRPOBA: BO MHOTHN
CAyUaAY CHEr CAyBaeTcsl 3a CueT CBOGOIHOIO [epeBeBaHlsT U CTAHUBHTCH
60.1ee TLIOTHBIM.

Bansiane cHeXHOro NOKPOBA, Kak GyleT NOKA3aHO HiKe, pasnoclpas-
no. Ilpu Manov cuexHom mokpoBe ua [anbHem Bocrowe, Hanplmep, Bbi-
pybxa Jeca u mocaelyoolas pacnamika HPHBOANT, KAK HPaBHJO, K OXJAaK-
TeHWIO TOYBH, a MOLIHbIHE cHeroBoff mokpos {(6onee 20 cw) omocodcTRyeT
yTenIeHHIO ee,

CooTBeTCTBEHHO ¢ H3MEHEHHEM TeMNepaTyPbl BEPXHHX CJIO€B NOYBBI H3-
MeHseTCsd W BeAHydHa Ce30HHOro mportaupaHud, OOLIYHO TOY PAaCHaiikaMil
OTTaHBaHHe TIPOUCXOAUT Ha GOabHIyio TNyGHHY, YeM B eCTeCTBEHHBIX YCJI0-
BHax. Taxk, nanpuMep, B lleHrtpaabHo#i SlkyTuH riy6usa nNpoTauBaLuHa C\-
NeCYaHo-CYTAMHUCTEIX TPYHTOB Ha INIOOKHX TOPH30HTAJIbHBIX NOBEPX1OCTAN
(o manusiM A. M. Edumosa) Syder caelywouiei:
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" 1ybuna

Pacrute 15H0CTL HNOTAaHBA

HHA M

Uyeroit qec . . . . . . . ... «. .. 1L1—-16
Peako.aecbe. 3aGOJOUEHHOCTh . . , . . 0,0—07
Mawmma . . . . ... ... ..... 2128

Eme 6oanliee yBeduueHHe IyOHHB NPOTAHBAHHA CJICI\CT OXKHIATH
IpY OPOLIeHWH HALIHH, TaK Kak JefcTByeT TakoH VoIUHBIA (AakTop, Kak
NPHUBHOC Temsa 8 IySs 3eMau HHPHUABTpYylOWleHcs BOAOH.

EcTecTBeHHO, YTO NDPH TAKOM 3HAUWTENBHOM YBEJHUEHHH CJ0d IpoTa-
HBaHUA Ha ydYacTKax C Ha/JH4YMeM MHOA3EMHbIX JbIOB HAYHHAETCA TasiHHe
NOCJAeIHHX M BO3HHKARIOT TepMoKapcrToBble npocaixd. Ilo lientpansnoii
Skytdan 3aduKcHpOBanG VHOTO TAaKHX CJAy4aeB, KOIJa, NO BbIPaxKeHHIO
\MECTHBRIX XKUTENEeH, «naliHg JovaeTcsy.

3aveueno, uro B llenTpanbHoit SKyTHH DAIINH, cO3TaBaevble TYTEV
DaCKODUYEBKH Jeca, JaiT B IepBble TOMAbl BhICOKHE YpOXKaH, 3aTeVi OHHMO-
cTemeHHO AePOPMAPYIOTCA H CTAHOBSTCA HENPHIOAHBIMH 178 006paboTan
3HayHuTeJbHblE TEPVOKAPCTOBHE NPOCAAKH B TeueHHe HCOCKOJBKHX JeT VO-
I\'T HOJHOCThIO BBIBECTH mauiHio W3 cTpos. O1HaKo, ecnd B caviofl Hadalb-
HOR CTaJIUM W BHOCJAEACTBHHM KaKIAbBIH FOJA 3aculmaTh NPOCAAKH 3eMJael, 4ro
TP COBPEMEHHON VieXaHW3anWH CelTbCKOro XO3fAHCTBa BIOJHE DEaJbHO, TO
VOKHO 3HAYHTEJIbHO YBETHUUTH CPOK CYLIECTBOBAHUS NAUIHH HJAH Jaxe
COBepUIEHHO TPEKPATUTh NPOCaIKkH. KOHEUHO 3TH MEPONPUATHA BO3MOMHE
JHUIb TPH HeBOMbINONH HACLIIEHHOCTH IOPOJdbl MAacCHBaAMH Jbla, TPH He-
$0.IpIION UX MOMIHOCTH (10JM METpa) H TpH 3ajJeTaHHH JHIb B caMvol
"1IIZKHell 4acTH BHOBbL 006pa3oBaBILETOCH CJ0OA NPOTAHBAHHA

Bce 310 06ycnoBaWBaer  HeOOXONHMOCTb IPOBEIEHHA  TULATEAbLHOTO
reOKpHOJIOrHYECKOro u3yueHHsT (pa3BeIKH) VYacTKOB Jleca, IpeIHa3Hauyell-
HBIX IJ1S OCBOEHHHA

Y6opka uaM yniaorHenme cHexHoro noxkposa. Chexubiil mMoKpoB, KakK 1
paCTHTeJII:HbIﬁ, OKa3biBaelr BecbMa CypreCTBEHHOC BJAHgHUE HaA regKpHuo.10-
ryuecKde yCJIOBHA TEePDHTODHH W B INEpBYIO odepelb Ha Tevmeparypy no-
pol. HapyieHHe CHeXHOTO MOKPOBA, CBJ3aHHOE C UEJOBEUECKOl Jesre.b-
HOCTBIO, BbI3LIBAET COOIBETCTBCHHO H3MEHEHHA B TE€OKPHO.IOTHYECKOR 06-
CTaHOBKe.

Coeayer WMeTs B BHAY, YTO 3UMOH C VOMEHTZ )CTAHOBJEHHA CHEXK-
HOro HoxpoBa (6ogee 15—20 cv) oH HpeloXpaHsieT MNOYBY OT OXJax71e-
HHS, BeCHOHR e CHEXHbIH NOkPOB, 0cOBEHHO NpU 6OJABILOH MOIIHOCTH, 3a-
Jep:KHBAET HMOCTYIVIEHHE COJICUHOrO Temia B IOUBY.

B, H. Nocroramos ¥ B A Kynpsasues (1967) omMeualor, uTo B 06sa-
CTII CE30HHOTO NPOMEp3aHWs MNOpPOJ CHSITHe CHEXHOIO NOKPOBA (WJIH 3HA-
YUTEIbHOE YIVIOTHEHHe ero) BaedeT 3a cob0f cyuecTBEHHOE VBETHuEHHe
£y OHHE OpoMep3aunus (B 3—5 pas). B To ke Bpevs 0HO O6LIUHO NMPHUBO-
IHT Tav JHWb K He3HauyHleJbHbIM H3MeHEHHAV TIJyOHHB TPOTaHBAHIS,
\OTA aMIMIMTyAa KoseGaHWa TeviepaTyphl HNOPO MOXKEr 3aVeTHO yBeJH-
YIUTHCS.

HsBectHo, 4TO HCKYCCTBEHIIOEe CHEro3atepikaHle HCmoAb3yeTcsd B pe-
JSIX YMEHBIIeHHS 3HMHErQ NpOoMep3aHUA H CHOCOOCTBYET yB2JHUEHUIO TJV-
O1Hbl Ce30HHOI'O TMPOTAWBAHMA, a yAajeHHe ero NPHBOIUT K BhIXOJAaXKHBA-
HHUIO TOPOIL.

Crexyer OTMeTHTb, YTO 3arpsi3ieHHe CHera, Kotopoe OGLIUHO TNpoHC-
\OJUT B HAacCeJeHHbIX NYHKTAX M B HUX OKPECTHOCTAX, HPHUBOJIHUT K HHTEH-
CHBHOMY TasiHHIO ero, 6osee paHHeMy cXony (1axe IpH OOABLIOH MOLIHO-
CTH) H, CI€IOBATENBLHO, CHOCcOOCTBYeT 060TPEBAHHIO IOUBLI PaHHEH BECHOMH.

Ha teppuTopHsAX CO 3HAUHTENBHBIMH 3HMHHMH OCaZKaMH W C yCTOHYH-
BHIM BETPOBHIM CHErOIePeHocov, YTO OCOOEHHO YapakTepHO 115 ceBepo-
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3alaiHBIN H CEeBepO-BOCTOYHBLIY DATOHOB CTpaubl, BCAKOTO poiaa MoOBep--
HOCTHBlEe COOPYJKeHHs MNPHBOIAT K CyLIECTBEHHOM) Tepepacupele enin
cHera: o00pa3oBaHMIO BBLIAYBOB C HABETPeHHOH M HAIVBOB (cyrpo6os)
C MOABETPEHHOH CTOPOHBI 3TAHUIl 3ITO CMOCOGCTBYET TOVY, 4TO0 MEp3anT-
HBle XapaKTepHcTUKHM (IvIyOHHA NpOMep3aHUs U NPOTaMBaHMs, TeMOepary-
pa rpyHTa) He TOJBKO OKOJO TPOTHBOMOJIOKHBIX CTOPOH 31AHMA CTAHO-
BATCA PE3KO pa3NMYHBIMH, HO H3MEHHIOTCH M N0 Beell TEPPHTOPHUN 3aCTPOH-
KH, Ha KOTODOH [0 CTPOMUTEILCTBA ycaA0BUS ObLIW OAHOPOIHBIMY 3ITo 06-
CTOATENBbCTBO HepelNKko O6YCJOBIHBAET HEPABHOMEPHYH) OCafky COOPYShe-
HUfl U, KaK cjaencTsHe, fedopMauuIo Hx.

Takoe monoxkenue oTMeueHo 11 Bopxyrte, Hopuabcka, Urapxu u pa-
J1a MOCENKOB

HsMeneHde BIaXKHOCTH TPYHTOB HA TOBEPXHOCTH 3€MJU TAKKE MOKET
MPUBECTH &k C)LIECTBEHHOMY H3MEHEHHIO TeMIlepaTypHbix ycjaosuéi Ocsos-
HHe TEepPPHUTOPHU OOLIUHO CONPOBOXKAAETCH TeM, UTO JHeBHAs MOBEPLIFDCTb
NONCHIXaeT, Ha Hell JUKBUIHpYeTcs, 3a00J0Y4eNHOCTb, YHHUTOMKAETCH MONO-
BO! MOKPOB

H3BecTHO HACKOMBKO BeJIHKO OXJaXKJeHue MOYBO-TPYHTOB BCTEACTBIE
HCHapeHus BJald C MOBEPXHOCTH 3eMJH U NPy TPAHCHHPAUWH pacTeHHaMIl
[Ipeo6aanapuiee XKONMMYECTBO COJHEUYHOH 3HEPruy 3aTPAYHBAETCA HMMEHHO
Ha HuCrHapeHue NOYBEHHO-DACTUTEILHON BJArl ¥ JHIb HeGONbllag AOJA [0-
IIOLIEHHON paiuauuy aKkVMJIHPYeTCsd NOYBOH B TeyeHue TENJIOro cesoHa
Ha o6xuBaeMbiX yyacTKaX B pe3yJbTaTe yveHbIUEHHs 3aTPaT Teniaa Ha
HenapeHue, 60Jbliee KOJHYECTBO €ro HAeT Ha 06OrpeB I'PYHTOB, 4TO MO-
JKeT COTPOBOKIATBCH YyBesluueHneM PIyOuHb nporauBadus  Hanpuwmep.
B pafione ¢r CxOBOPOAHMHO oOCylIeHHe 3a6ONMOYEHHON KOYKOBATOH Mapl
pacupocTpaHeHHON Ha NepevBJaKHEHHLIX MBLIEeBATO-TAHHHCTHIX OTJIOKe-
HUfiX, MPUBEJO K YBEJIHUYEHHIO CE30HHOro nporamBaHus ¢ 1,2 mo 2.5 u
Bocroynee, B Bypeuucholi BnalauHe TOJbKO YMeHbIlEHHE TEMJIONOTEPb Ha
HcnapenHe B CBA3H ¢ OCyIIEHHeM TeppPHTOPHH, viaJeHHEM MOXOBOTQ MO-
KpOBa, HACLINIEHHOTO BOJOM, H OPFaHHU3aUWH CToKa aTMOC(EepHHBIX OCafLOB
APIBEJO0 K MOJHOMY TDOTAHBAHUIO MHOTOJETHEMEP3JIbIX NOPON MOIHOCTHIO
no 100 m

Onnako B pesvjbTaTe OCVINEHHS MECTHOCTH NPH OCBOEHHH MOXKeT HA
NPOU30OHTH CyILECTBEHHOIO 1I3VIeHEHHs TJyOUHLI [pPOTanNBAHUM, A JUMb NO-
HUXEHHe TeMmMnepaTypol MHOrOJIeTHeVep3JanX nopox B stom oTHOmWSHWH
vapakTepubn naunbie, mpusoanmuie B. M. Cvmupnonim (1968) nas pafiona
nmoc Mupusiii (tabn 42). 3nech OOXKHTBIN yYyaCTOK 3aCTPOEH 3aHHAMH 34
3—5 Jer 10 Hauyasaa p3MepeHHs TOMNIEpATYP, a HeHapYIIeHHBI yyacTok 10
BceM reorpado-re0NOrHYECKUM YCJAOBHAM ObLT  aHAMOTHYEH NOCEJIKOBOMY
VYacTKy

Ta6auua 42

TemnepaTypHbiH PeXXHM FPYyuTOB B noc. Mupuslit
(no B. U. Cmupnosny, 1968)

(pei-erolopas TeMnepaTvpd 1pyita (°C) Ha PasAUUHBIX
rivOuuax, u
MecTOnn 10,4 eBIK 3140 THOAATC IbHBIN

ChBJA L UH
1 3 9 11
O6AKUTOR \14CTON —3,0 —2,4 -2,0 —1,6 —14
—39 -37 —3,2 —21 —1.8
HeHapymenn,itl 1V 4acrox —1,6 —0,9 —0,7 —0,8 -0,8
—2,0 —-1,0 -0, —0,9 —10
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3atTomneHle IOBepXHOCTH Jaxke HeGoabWinv caoem Bodw (10—
20 cM) eme Go.dee \cKOPsAeT OTTAHBaHWE NOPOJ, TAK KaK 3TOT CJIOH npo-
fIVCKaeT KOPOThOBO.THOBYIO Pajdalyi0 W MaJonpoHHLaeM 1a AJIHUHHOBOJ-
HOBOTO H3JyueH i [lox 6osee 3HAUUTEILHBIMH HENPOVEP3AOLWIUMH BOIO-
\PaHUJIHNILAMH, HA I1HE KOTOPBLIX BOJa NOCTOSIHHO UMEeT TeMIIepaTypy Bhillle
HyJig, OPOMCXOIHT [.1vOOKOe, BIAOTb N0 TOJHOTO, NPOTAUBAHUSA MHOrOJeT-
HeMep3JbX MOPOA. 4TO NPHBOIMHT, €CTECTBEHHO K BecbMa CYIeCTBeHHBIM
H3MEHEeHUAM THIPOre0.I0THYECKHX YCJOBHII hLe TO.1bKO MO BOLOEMOM, HO
W Ha mpuieramwlleil TeppUTOPUHHU

K coxaneuuwo, moka HeT HAGJIONEHIN 3a uH3MeHeHUEM TeMnepaTyphl
NOPOX TOJ KP\MHBM! BOLOXPAHUJUUIAMH, CO31AHHBIMHU B 06JaCTH pacnpo-
CTPaHEeHHAT MHOTOJeTHEMEeP3J/bX NOPOX.

Ha Teppuropiy IIMPOROr0 pPACHPOCTPAHEHUS TEPMOKAPCTOBBIX 03ep
(Lleurpanbhag SIxkytus, [Ipumopckas HU3MEHHOCTH CeBepO-BOCTOKA) mpak-
THKyeTCst MCKyCCTBEHHBIHl CNyCK BOAH H3 HHX C HeJbI0 HCMNOJbL30BAHHS OCY-
IIEHHRIX TWIOCKUX AHHIL UX NHOM CEJbCKOX03R{CTBeHHBIe Yroabf. DTH ydacT-
Ku (anacel) o6bIYHO OGJAAAT WIOAOPOAHBLIMH TOYBAMHU, XOPOINO YBJAK-
HAITCA H NOACTHIAIOTCE BOJOHOCHBIMH TOA03epPHHIMH TaluxkaMmu. OpHaxo
uepe3 Heckoabko et (5—10 mer mis Llewtpaansolt fxyTun) BomooGecume-
yeHHOCTh M TJIOLOPOJHe AaJacHBIX YYacTKOB Pe3Ko yXyAlIaercs B CBA3Y
c TJYGOKHM npomep3adueM, HOBOOOPA30BaHHEM MHOrOJETHEMEP3JHX MO-
PO H TIOCTENeHHBIM 34COJIeHHEM NOUB 3THX OECCTOUYHBIX KOTJIOBHH

3anblieHHOCTh TeppuTOpHH. Huxke Oyier paccMOTpeH BONPOC O BJIHS-
HHY 34CTPOHKH HA TEOKpHOJOTHYecKHe YCIA0BHS HeNOCPeNCTBEHHO HA Tep-
DPUTOPHH CAMH\ 1O0CeTKOB, 3IeChb XKe cjJexyeT CKa3atb O CBoeoOpasHom
BJAHAHUM TOCe 'eHUll HAa perdoHaibHble TIeOLPHOJOTHYECKHE VCJIOBUS.
[T &, lsenos (i1963) oTmeyaet, uTo B pajioHe BOPKyTHI H OKpYyXKaroUux
IIaXT Berep DPA3HOCUT HA MHOTMe KHJOMETpPbI BOKPYT TOPOACKYIO NBLIb,
KOMOTHL M, IJIaBHOe, HBLIb C OTBAJOB MOPOJX, AOGLITHIX B maxrax. B suwvuee
BPEMs 3Ta Nblib CHUALHO 3arpA3HAET CHEroBOH HOKPOB, B pe3yjbTaTe yero
OH OTTAUBAET paHbIle, yev Ha He3arpA3HeHHBIX ydacThax, Ha 15—25 1auefd
B cBf3uM ¢ 3THUM 31€ch 34 TENJHH CE€30H yCHeBaeT OTTafdThb 6o0Jsiee MOUIHBII
C70ft TPYHTOB, hOTOPHIf, K TOMY JKe CTAHOBHUTCA OOBIYHO 60Jee BIAXKHBIM.
3arps3HeHre NBLIbIO OOHAXKEHHBIX TOPHBIX MOPOM NPHUAAET HM TCMHbIE OT-
TEHKH, YTO H3Ve:seT BeJUYUHy OTpPaXKeHUd COJHEUHHX Jyuell U TpPUBOITHT
x YBEJHUEHHIO MOTI0UIeHHH UX, T. €. K HATPeBAHHUIO MOPOL U YBEJHUCHHUIO
cnos nporanBanus [lono6uble ycjaoBus XapakTepHbl B TOH HAH HHOH cTe-
nedy W IS JAPYrH\ TOCeJeHHH, OTIHYaluXca 3anblieHdeM aTvocdepsl

U3MEHEHHE TEMNMJIO- U BJIATOOBMEHA
B TOJIUE TFOPHBIX MOPOL

Bnusuue ropHmix Buipaborok. IUyp ¢, maxTe, IWITOJbHY KaK
pa3BefOuHbIe, Tak U 3KCHJIYATANHOHHBLIE, CHJABLHO H3MEHHIOT YCJI0BUA pas-
BUTHSl MPOLECCOB TenmI0- M BjaarooOMesHa B caMof TOJIIE MEpP3JLIX MOPOI.
[Ipu mx mpoxonxe cO3LalOTCH VCAOBUA JJIM HHTEHCHBHON BO3AyIIHOMN, a
B 3aNOJHEHHBIX BOMOH BHPAOGOTKAX W BOXHON KOHBEKNUH NONM IeHCTBHEM
OTKAYKH M TIeOTEepPMHYECKOTO rpajiestra. B oCYIIeHHBIX BEHTHIHPYEeMBIX
BLIpaGOTKax Pa3BUBAIOTCA NpouecCh HCHapeHus M BO3TOHKH, KOHIEHCAIHH
¥ CyGAMMauH¥ BOAb H Jbda B HHX CyumecTBYIOT TaKiKe NpsAMBIe NpOuU3-
BOJCTBEHHBE TENJOBLIIENEHHA OT MEXAHH3MOB M NPHCNOCOGJEHHUIL.

Oty npouecch 06YCTOBIMBAIOT kPHOTeHHbie NPeoOPa3oBaAHHA NOPOI:
vurpanuie Baary x GpouTy mpoMepsanug, H3OHITOUHOE JbAOBHINEAEHHE,
KOTOpPOE TPHBOAUT h NYYEHMIO TOPOJ, NpOTalBauue, Bbi3LiBaollee OCBO-
00XAeHHEe 3HAUUTENLHBIX KOJWYECTB BOJBl, H TEPMOKADPCTORBIE OPOCAAKH
noponr. Kpsoreuuoe BEIBeTpHBaHue H TNepeMelleHHe nopon, HabiomaeMmeie
B BHpaBOTKAax, TakKe HAYT ¢ TNOTJOLEeHHeM HJU BbiAeNeHHeM 3HepTHH.
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JInnuy pasBelouHbIX wWypdOB, 3aJ0KEeHHble 3MVOH TONEpPeK TONHHb
pexu, MOTYT NpHBECTH K TOJHOMY NepeMep3aHHio alJioBHAJIbLHOTO BOJO-
HOCHOTO TOPM30HTA, B Pe3yJbTaTe Yyero BBepX N0 TMOTOXY OT 3TOTO HCKyC-
CTBEHHOTO non3eMHoro O0appaka BO3MOXKHO oOpasosadie waieleir. Jletow
He3achimaHuble WYPQbI CAyXKaT MeCTOM NPOHMKHOBEHHA B aMJMIOBUR ToO-
BEPXHOCTHHIX BOJ U TNPOTAUBAHUS ero, a B TOV cIiyae, ecad mypdobl
BCKPLIBAIOT MACCHBBI TION3eMHOTO JbAa WK CHABHO JbIHCTHlEe TPYHTHI, OKO-
J0 HHX Da3BHBAeTCs TepMOKapCT.

Bo3pefcTBHe MAXT ¥ TOA3eMHLIX PYAHMKOB Ha MPdPOIHbIE YCJIOBHA
Temno- ¥ BjaaroofGMena B TOPHBIX Maccusax 1as 087aCTH MHOTOJETHe-
Mep3J/bix  NOPOT HCCJeI0BAHBI

o P
i JOBOJbHO noipoduo (Dakakuh,
E 1958; Hsieruu u ap, 1968).
e — B Mep3.1biy vtaccusax uaMe-
-4 P ———— =
1= — HeHHs BOKPYT BbipafoTox o6yc-
- o
ire /”/‘ L J0BJeHbl B 0oJsbILOf  cTeNeHH
-1z !/ TeMNepaTypHbiM peXHMOM BO3-
s % 1yXa BEHTILTALHOHHOA CTPYH.

g5 2030 45 60 &0 10 120 TeMmeparypa 1 BJIAXHOCTb 3TO-

ro BO3Jy\a opMHhpyIOTCA B pe-
Puc. 78. H3MeHeHHe MNPefeNOB CEe30HHLIN KOXeGaHMH H AY (1) p py P

cpeHell roaoeo# 'éeunepa'rypu léopon B HanpaBJeHHH 3yJabrarte B?&IiMOAEﬁCTBHH KOMIi-
OT CTEHKH BHEIPAGOTKH B rAy6s MaccuBa. lHaxra e , - .
«llenTpaapHas» CaHrapckoro MecTOpPOXAeHHd, 1160 M Jenca IpHPOINBIX Y TEXHOTEH

OT VCThA mTOALHM (HaABKHH n Ap., 1968) HbBIX QJaKTOpOB. Hau6oabiee

3gayedHe cpely MOCJAETHUX NMPH-

Ha/JIeXkUT HATHYHIO KaJlopH(epHOH YCTAaHOBKH, NJIHHE X HCHIPABHOCTH BEHTH-

JFLAOHHOTO IYTH, CKOPOCTH M MOIIHOCTHU BO3AYIUHOTO NMOTOKA, UHTEHCHBHO-

CTH TeNMJOBBINETCHHI OT MeXaHHYeCKOH paboThl M 3.I€KTPHYECKHX [IOTEPD,
a TakXe CPoKa cayxObt BLipaOOTOK M IP.

Tlpu Bedruasaunn Ge3 HOJOTPeBa BO3AyXa 3MMOIl MeD3idble MOPOALI BO-
KPpyr sBIPab0OTOK, Kak NpaBujio, OxJa)kiaawTcs nandogee CILILHO B Haya e
BEeH1M.IALUOHHOTO MyTH, vaxkcuvym Ha 8—10 \  or cTenxd BeipabOThH
(3unb6epbopn, 1963), a Ttanbie — NpoMep3alOT Ha 3HAYITENBHOM IIPOTH-
KeHnHu.

Ce3oHHble KOJe0aHHs TevIepaTVpbl NMPOCICKIBAIOTCS OT CTEHOK Bbl-
pa6oTok no 6—20 m (puc. 78). C ynajenueM OT nadana BEHTHJAAUHOHHOTO
OYTHH BCe TEOKPHOJOTHYCCKHe H3VeHeHHds B BbIpafoTKax yMeHbINAIOTCSH
(Hosuxos, 1960; dsanbkud 1 ap., 1968).

Texnorenuble ¢axTopb CKa3biBAIOTCH B TOPHBIY BHPAafOTKaX Ha Taku\
NPUPOAHBIX YCJOBHAX, Kak Ce30HHbIe KOJieSaHHf Tevmeparypbl H BJaXHO-
CTH BO3/1yXa, ecTeCTBeHHas TeMIepaTypa TOpPHOTO Maccuea, Temloduanye-
CKHe CBOHCTBA W BJAaXHOCTbL (JABAUCTOCTH) TOPOI, pacnpocTpaHedHe Kpym-
HBIX 3aJekell Jbra. ViamMeneHust TemMmepaTypHOro pexuMa TOPHBIX TOPOI,
ecIM nmoA3eMuble BHIpabOTKM BBIXOANT 32 TNPefe’bl TOJIIM Mep3dsiX OTIO-
AKEHHH, TPOHCXOAAT THABHLIM 00pa3oM Gmaroiapd HAPYWeEHHIO HCXOJHBIX
THAPOre0JIOTHYeCKHX  YCJoBHH, BJugHue BeHTHIAUUOHHON  BO3AYHIHOI
CTPyH OLEHMBAETCH B ITOM Cilyyae yXKe KaK CPaBHHTeAbHO cJafoe, HMeio-
Iiee BecbMa OrpaHUYeHHOEe MecTHOe 3HaYeHue.

boJabmne  H3MeHeHUH THAPOTEOJOTHYECKHX  1CTOBHH  BBI3BIBATCH
IIAXTHO-DYIHUYHLIM  BOJOOTJIHMBOM, KOTOPHH JI0CTHTAeT Ha HeKOTODHIX
NpeInpHATHEX 3HAYUTEJbHLIX Pa3MepoB.

TIpuMepoM MoOKeT CIYKHTL KPYyHHOe BODKYTHHCKOP MeCTOPOMKIEHHe
vras. Ono HAXOAMTCH HENANEeKO OT IOMHOA TpaHiubl 01iaceBaeMoft obia-
cTH. Mepaabie Maccusbl nopox 3auumaipr 70—809 ero naouraan. Mowus-
HOCTb Mep3sofl Tonmu nocruraer 130 M Tevneparypa B OCHOBAHHW CII0f
ee Ce30HHBIX KOJMeGaHHA M3Mensercd HO maowaid or —2° uw Beie , ([eo-
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npuosoruyeckue 1caoBust Ilegopckoro yroabnoro 6Gacceiina, 1964). Tycras
CeTb TOPHBLIX BLIPAOOTOK  MECTOPOXKJASHHS pPACHOIATACTCST B OCHOBHOM
raybxe MepaJaofl Toamu B ¢GOpMe NOAKOBOOGPA3HON NPeHbl AJMUHON CBHIIIC
45 kM. BopmonpuTox Ha 1 kM ee nuuubl paseH B cpeineM 60 vdfgac. Bono-
NPUTOKH B OTI€JAbHbIE MAXTbi COCTaBAAT OT 50 m3/gac Ha BOTOpasmebL-
Hbix maoutankax g0 500 m3/uac u 6onee nox mosuHoi p. BOpkyTHL.

Cxonunie pasMepbl BOMOOTJAHBA BCTPedualOTCd Ha MHOTHX PYAHHKAX U
maxrax IPYrHX palloOHOB OMmucbiBaeMoil oGjactd, nHanpumep, Cesepo-Boc-
toka CCCP (Kaaab6uy, 1960).

Yc:neunbl#i BOJoO6GMeH, NPOUCXONNILUHA B Nperenax TOPHHX BeIpaGo-
TOK C MOIIHBIM BOXOOTIUBOM HOAMEpP3JIOTHBIX ROH, CONPOBOXKIAeTcs yBe-
JUYeHUeM TNepeHoca TelJla KOHBeKnueHh. DTO HEPeAKO NPUBOXUT K TOMY,
4TO HMXKHHe TOPU3OHTHL MHOTOJIeTHEMeP3JbiX TOJIl, CONpHKacalouuecs
C BONOHOCHBLIMH TOPOAAaMH, OTTauBAT. B TO Ke Bpems, npuH o6pa3zoBaAHHN
GONBINUX, NJUTENbHO CYIECTBYWOIHX AENPeCCHOHHLIX BOPOHOK, OCyLIeHHbie
nopoAb MOTYT IPOMEP3aTh 3MAduTeJbHO TIy6XKe, 4eM NOpOoAbi BOJNOHACHI-
meHHele, TakuM 06pas3oM, rOpHble BLIPAGOTKH MOTYT CyIUIeCTBEHHO H3Me-
HHTb TAAPOTEOJIOTHYEChUMe H reou3uueckye yCaIOBUS Ha OOJLIIOH Teppu-
TOPHH.

3HayHTeNbpHble THAPOTEOJOTHYECKHE M3MEeHeHUs HaObJIanTCs B 30-
Hax CHABHKeHUd nopox OpH JHKSUIalIUU Bpr&ﬁOTaHHO‘I‘O NpOCTPAaHCTBA ny-
TeM TOCaAKH KPOoBJaH. Boauuxaer certhb TPEmHH H TPOTHOOB, 4TO MPUBOIUT
K TPOC2YUBAHUIO BOJIBl Na)ke yepe3 Mepanyw TOJIly, OCOOEHHO B JeTHee
BpeMs 1 HeusbexHO BJeyeT NPOTAHBAHHE 4aCTH TOJMH H OOGBOJHEHHE DYXA-
HHUKOB.

Hz pyanukan B ceBepHbIX pPalOHAaX ¢ GOAbINOH MOUIHOCTBI) Mep3.bixX
ToJL MHOTHEe MONOBHble Tpeluun uepes 2—3 rojla nepemepsaroT (HanpH-
vep, B Hopuabcke). BoJoHocHbIMU OCTAWOTCS JHIIL Te, KOTOPBbiE XapakTe-
PH3YIOTCS NOBLIMIEHHBIMH PAacx01aMu BOILL.

Il 30HaM CIBHAeHHS, BLIXOASILIUM Ha JHEBHVIO HOBEPXHOCTb, Kpove
NpOHAK10BeHUS BOAB B BbIDAOOTWH Hepenxo JPOHCXOINT UHTEHCHBIbI}
MONCOC AJH yTeYha BEHTHW/ANHOHHOTO BO3Ayxa. s 3KCHAyaTanMu Takde
30ub HexenaredbHbl Ond MapymamoT BeHTHARUHIO DPYAHHKOB, 49T0 OTpa-
JKAeTCs U Ha TEeVIepaTyPHOM pexXXHuMe BO3Jyxa U TOpHbLIX mopox. Taxkoe
BJAUAHHe NOACOCa BO31vXa uepe3 30Hbl 0OpylIeHHs TNPOABAseTcs HHOTIA
H B BbipaOOTKax HHKe TOJIM Mep3Jbix mopoA. Ilopoabl B CTeHKaX TpeiuH,
110 KOTOPLIM MPOUCXONHT 3uMOI MOXCOC MOPO3HOTO BO3MYXd, NMPOMEpP32I0T.

MssecTHRr Caydan O06pa3OBaHus Mep3JblX HOPOA B 3a6pOILEHHbIX
UIaXTax 4 IUTOJbHAX, HPOUCKXOAALIUX B pe3yibTaTe OXJAKIEHHA HUX Hepe-
TYJIUPYyeMbIM IBHKEHHEM BO3]yXa H 3acTauBaHHeM B BHPabOTKax XOJOX-
HOTO BO31yXa. 3T0 HAGJONANOCh fqaxe 118 paloHOB BHe OOJACTH DACHPO-
CTpaHenus MHOTOJIETHEMep3dbix mnopox (3abpomenHble BLIPaGOTKH Ha
KonbckoMm nonyocTpose, na ypaje).

HameneHus yCIOBHH, co3laBaeMble APYTMMH TON3EMHBIMH COOpyXKe-
HUAMH (HanpuMep, cKJamaMu), UMEIOT MHOTO O6GIer0 ¢ TOPpHOXOOLIBAIO-
UMY TOA3EMHBIMU Bbpa6oTkaMH. OasHako HaJHyHe TUAPOH3ONAUHH BTa-
KHX COOpPYXKeHUudxX OOYCJIOBJHBAET TO, YTO PeXHUM MNON3eMHBLIX BOX BOKPYT
HUX OOLIUHO He HapvIlaeTcd. DTO OTPAXKaeTCd U Ha CTENeHH H3IMeHeHHSH
TeOKPHOJIOTHYECKUX YCAOBHIL.

Kapbepbl OKasHLBalT ne MeHee «©JOXHOe B/IHsHHE HAa H3IMeHeHHe
€CTeCTBEHHBIX YCJOBHUI Temn0- M BjarooOMeHa B TOPHBIX MacCCHBax, yeM
nox3eMubie Bbipabotku (bBo6os, 1968, 1969). Ycnosud Temjo- # BJaroot-
MeHa Tpu OTKPBITBIX PaboTax Hepemiko MEHHIOTCH CaMbiM KapAHHAJALHLIM
o6pa3zom. B kapbepax co3naiorcd yCJA0OBHS TelJOBJaroo6MeHa, BO MHOTOM
CXONHEIE C TAKOBBIMH B eCTeCTBEHHBIX YCJOBUAX B OTPHUATENLHHX (opMax

penseda.
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ITo Mepe yBeimueHns mioWafd M TAyOHHH Kapbepa B Hero crekaer
Bce OoJiblliee KOJHMYECTBO MOBEPXHOCTHBIX BOJ. 3UMOH B HeM HAKaIIHBa-
€Tcsl CHer, a Ha MOXBeTpeHHBIX 00pTax o06GpPa3yIOTCT MOIIHHE, JOJATO He
CTaHBaoNlUe CHEXHHKH,

3HMOH cHer NPensiTcTBYeT OXJAXIEHHIO MOPOL B Kapbepe, a JETO\
CHCXXHHUKH [PENATCTRYIOT OTEINJIeHHIO mepeKpblBaeMbIX HMH Y4aCTKOB. Ta-
Jjble K€ BONB! HX CMOCOGCTBYIOT NPOTaHBaHHIO MOpoR. OcobGeHHO CHIABHO 1
AJUTENBHO  3TO MPOARIAETCSs Ha YYaCTKaX, PACHoJOXKeHHHX Ha 6opryv
HHXXE CHeXHHKA.

Ortkauka BOAB H3 KapbepoB, pa3paGaTHiBaeMbIX B Mep3Joil TOJIle,
06bYHO OCYLIECTBJSIETCST TOJNLKO B TelJbe MepHOAL rofa. B paitode Ho-
PHIbCKA, HAMPHUMep, H3 GOJbLIIHX KaPbLepOB OTKAayKa BeJeTcs C Mas 70 Ok-

i
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™
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m il
I
i
|

Puc. 79. CxemMaTHYecKMN WHMHEHePHO-TeOKPHONOTHYeCKhid mpoPHAL Kapsepa «YrodpHHit pydeik» 6aus
r. Hopuabcka.

! — nepsuuHOMEp3Aas Tonla Nopoa (HeHapyuleHHas); 2 — BTOpHIHOMEP3Jasi ToJdlla fopon (OTTaWBliasn
M OpH pnaibHeltmed paspaloTKe kapsepa BHOBb 3aMepsliasi), 3 — Tajble NOPOAbI, 4 - reouzorepmul °C

T0pe B o0beMe, NpeBuaoneM TOJ0BOH CTOK [MOBEPXHOCTHOR BOLMB, KO-
T0DBIH CyIeCTBOBAJ A0 COOPYKEHHS Kapbepa.

Hexoropas He3naduwrenbHas ROAA BOAB NOCTyRaeT B8 Kapbep BEPOAT-
HO 32 cyeT KOHIEHCAUMY BJATH H3 BO3IAyXa B POCCHIIAX H pa3Banax Ha
foptax.

Otnauka ofecreuuBaer MHTEHCHBHOe MNBIHXKeHHE BOXH JETOM 10 Tpe-
MHUHEM B N0POZAX KaphLepoB, YTO CHOCOGCTBYeT INPOTAHBAHHMIO T[OPOR U
TNPUBONHT K CMEILEHHIO HX [0 OTKOCAM.

MuoroseTine reoxpuosoryueckue Habaiodedus B HopHibcke moKa-
3aJH, 4To OCOOEHHO HHTEHCHBHOE MOPOTAHBAaHUE MPOHCXOZUT B PYIHMIX
Kapeepax (pHc. 79), Tle Kpenk#e MOPONBl pacujeHeHb! OTKPHTHIMH TPeLly-
HAMH, 110 KOTOPHIM HauWuaeT NPOHCXOAMTh ycuieHHast duabtpaunua (bo-
6os, 1970). B yroip#bix Kapbepax NPOTaUBaHHE HAET MeHee HHTEHCHBHO,
MOCKOJNBKY OHHM pa3pabaTuiBaioTcss B MOJYCKaJbHBIX, TMIMHUCTHIX NOPOIAN.
Tpemunpsl Taxux NOpOx NpPH TPOTAURAHUM 33MBIKAIOTCH W (QUABTPAlHSA
CUJIBHO 3aMelJIsiercsl.

Orennesne W nporamsaHue MOOPOJ B AHUINE C yBeJHueHHeM pa3MepOs
KapbepoB Bo3pacraioT. [To Mepe yrayOnesus Kappepa M Hepexoza yCTYNOB
ero B pa3psia Bce 00jiee BHICOKMX OHM OXJAaXA&I0TCS U BHOBb IPOMeDP3aloT.
Cavbie BbICOKHE YCTYIIBI KapbepOB HEPelKo XapakTepH3ylorcs pa:me Oodee
HH3KUMH TeMIepaTypaMu, yeM Te, KOTOpble UMeJH MOPOIH 10 CTDOHUTENL-
CTBA Kapbepa.

M3 HMHXKeHEPHO-TeOJOTHUECKHX SBJEHMIl IpH OTTAHBAHMM Ha OTKOCAX
OTMEUAOTCS TeUeHHd TOUKOAMCIEPCHLIX MOPOA, ONOJI3HH M pPa3MblB OTKO-
cos. IIpoTauBaune CKaJIpHLIX H OJYCKAJNBHBIX MOPOX COIPOROXKIAAETeH
ocblllsiMy u oOBadaMH. Cephe3Hble OCTOXKHEHHS [PU IPOMEP3auUH BHI3KI-
BaloT o0pa3oBaHue Hajenefl, OYyrpoB NyueHHss M pacCTPecKHBaHHe NOPOJ.
MuTeHcHBHOCT, NPOSIBJIEHUS 3THUX IPOIeccOB OOYCHORJIEHA  BJAWHOCTRIO
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OTTAHBAWOIIMX U MpOoMep3aromux aucnepcHelx nopon (DBaxaxun, 1958; JKi-
rapes, 1968; [Torpamxos u ap., 1966).

OcofeHHo GoJblline pa3pyIleHHS OTKOCOB MpH NPOTAXBaHdM HaGMIOHA-
I0TcA Ha yuyacTKax YCTYIOB, COJAEPKAIUMX KPynuble 3aJdeKHd abjga. Ha
yrojapioM Mecropoxiennn «Kafiepkar», ©6aus r. Hopusascka, uampumep,
BbITaHBaHue IACTOBOH 3aJeX¥ JAblA TOIIUHOK 8 M 3a OIUH TEmNbIH me-
pHOJ TIpUBEJO K OTCTYHNAaHHIO OpPOBKHM BepXHero orkoca mnoury #Ha 20 .
Paspymienne u BuINoJaxkypaHue OTKOCOB B MeP3JBX NOPORAX HPOHCXOIUT
craguiso. Hanbonplnas uHTEHCHBHOCTE HX BHIPAXKAETCAd B NEPBLIH TEMJblil
ce30H mocse MoApabOTKH OTKOCA, KOTAA HA HeM elle HeT CJI0M ce30HHOTa-
JBIX NOPOI, W MepaJjas TOJIA MOoJBEepraercs NMPOTAauBaHHIO NpH Hemocpel-
CTBEHHOM Ce€30HHOM HarpeBanuu. JlaibHefmlee paspymenue KaXAbH Trol
yMesbllaeTca. B 3710 BpeMmst dopmupyercda caAof Ce30HHOrO NPOTAHBAHUS
[IpaxTHuecky OTKOC MOXKHO CYHTATbh YCTONYMBLIM OOLIYHO HA TPETHHE T01
B tov cnywae, ecium Mepssiag ToJILA OKAXKETCH TIOJHOCTHIO MPOAdEHHON H
npoH3DHANeT OOGHIbHBLI BHIXON MOX3E€MHBIX BOX, OOLIYHO HAOMIOTIAaeTCHd OTel-
JeHHe MNopol Raxe 3UVOH. VIHTeHCHBHOCTD TENJOMOCTYTJAEHHS B TaKOM
caydae yBe/HYHMBaeTCsd NIPU 3aMep3aHuy BOJbI ¢ 0Opa3oBaHHeM Hajelell
3a CYeT CKPBLITOH TONJOTel JbaooOpasoBauud. Jietom ke, HaoGopor, Tasn-
Hie HalleId pacXoAyeT Takoe e KOJHuecTBO Ttemaa. CyMMapHOe BIHAHHC
OBHABHEIX BLIXOZOB NOJI3eMHHIX BOJ IMyGOXHX TFOPHU3OHTOB B Kapbep, Kak
npaBuag, o6ecneuyBaeT NOBHILIEHHE TeMIepaTyphl NOpPOA M HX OTTaHBaHue
B IHHIIe Kapbepa. JTO, €CTECTBEHHO, MOYKET MPHBECTH K CYILIECTBEHHOMY
H3MEHEHHUI0 THADOTeOJOTHYeCKHX YCJIOBHI, HaNpuMep, MOSBIEHHIO HOBBLY
MeCT pasrpy3Kd BOJIOHOCHOIO TOpPH30HTA.

Tlonoe Hapyumwenue reOKPHOMOTHUECKHX W HHKEHEPHO-TE0JOTHYEChUX
ycaoBuil MOAMEHHBIX OTJI0KeHHH NPOHCXOAUT TNPH APAXHBIX pa3pa-
60TKAax NPOAYKTHBHHIX CJOEB aJJdOBHUS {30JOTOHOCHBIX, aATVA30HOCHBIX
¥ 1. 0.). Ilpu atom cnoco6e Bce pHIXIble MOPOTIH (10 «CKaJbi») H3BJIEKa-
I0TCH U OPOMBIBAIOTCH, TO3TOMY, ©CTECTBEHHO, BCe TeOJIOTHYECKHe, FeOKPHO-
JIQTHYeCKHe W THIPOTEeOJOrHyeckHe XApaKTEePHCTHKHY 3lech MNOJHOCTBIO Ha-
pywanrca. OrBansl nepepaGoTaHHLIX NOPOJL BHOBb MOCTENEHHO NpoMep3a-
10T, HO UMIKEHEDHO-TeoJIOTHYecKHe U THIPOreoJorudecKue CBOACTBA HX CO-
BEpHIEHHO OTJIMYHLI OT CBOIICTB TOPOJ B eCTecTBeHHOM sanerauud. Hepos-
Has [OBEPXHOCTb OTBAI0B, OforaiieHue HX KPYMHHIMH (PaKUUIMH M ra-
JEeUHHKAMH CO37aioT OJArolpHATHHle YCAOBHS 115t 00pa3oBauMUsi MacCcHBA
Mep3JbplX TOPOA NMPOHH3AHHOIO «OKHaViMl» TATHKOB. dtH 06pa3oBadus 3a-
HHMAPDT OPOTAKEHHble YYACTKH IO MHOrMM j1oaumHam Axyrtud, 3abGafixanbs
n Cesepo-Bocroka CCCP.

CKxBaXWHp H3MEHHIOT YCJOBHA TemJI0- M Biaroobwvesa B TOJILe
TOPHBIX NMOPOA yXe B MNepHoJ MPOXOAKY, OCOBEHHO, ecan MoCIeaIHdas OCy-
IleCTRISETC: C NPOMBIBKOf ropsueft Bopo#. B maneuefimenm 3tH uamene-
HUSA NPOHCXONAT TIaBHWM 00pa3oM BCAeACTBHE TOTO, YTO MO CKBayKHHAM
HAeT BOAOOOMEH MeXIy BCKPHITHLIMH BOIOHOCHHMH ropu3oHTamu. [lo pany
CKBAXKWH NPOHCXOAUT CAMOM3IMB BOIBI, BEIXON HedTH W Ta3a, OPOU3BO-
JATCA OTKayKa, T. €. H3MEHHIOTCA €CTECTBeHHLIe YCJIOBHY, Hapyuiaercd pe-
KHM, HHBENUDYIOTCH pA3JHYHA MEXAY CaMOCTOATENLHLIMH T[ODH30HTAMH,
UMeBLEMMH pa3/HyHble THAPABJAHYECKHE XAPAKTEPUCTHKU. [IBMKeHHE KHI-
KOCTH W Tasa IO CKBaXXHHaM B GOJBIIMHCTBE CJIyyaeB MPHBOAUT K yren-
JIGHMI0 OKPYKAIOIIHX Mep3nbix nopolA. Ocymenge BOIOHOCHOTO [1acTa,
OrpaHHYeHHOTO CHH3Y UJY CBEPXY MHOTOJIeTHeMEP3JbIMH NOopoiavu, obsld-
HO TNPHBOJUT K NIPOMEP3AHHUIO €To.

Pasveps Tanuka BOKPYr CKBaXHHsl WJIH ero XAHTENbHOCTH MPOMEp-
3aHHUA OUpeNeNqdIOTcH TEeXHOJOTHYEeCKHMH NPHYUHAMH ¥ OPHPOAHBIMH yC-
JoBusaMu, K mocaenHdM OTHOCATCH TJIaBHLIM 06Da30M MOIM[HOCThL, TeMIepa-
Typa, AbJUCTOCTL H BAAXKIOCTL (I, @) TOJUIM Mep3Jabx nopod. Jaurels-
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HOCTH TpOMep3aHHd Taauka (t) PasaHYHOro pajuyca NPHOIVKEHHO MO/-

HO OLEeHHMTb ¢ NOMOIIEW HOMoTpamwv (puc 80),

MOCTPOEHHBIX A IBYY

pasHoBupHocTel Mep3asix nopox (LIBerxoma, 1969) c yuyerow ux remmepa-
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Puc. 80. HpoRONXKHTEALHOCTE MPOMEP3AHHS
(1, Mecanw) 3aTpyOHBIX TAAMKOB pPA3AUYHOro
paauyca (r, MeTpbi), B 3aBHCHMOCTH OT CO-
craBa M TemMmepatypsl (°C, rpajAychl) mOpOA.

G — BAAXKHOCTB NOPOX 1, W=200 kr/m®, 7Te
IIIONPOBOANOCTE Ay =2,2 KKaa/M - 3ac - "pal,
TeMIlepatypONPORCAHOCTL a=0003 M”/qac.
6 — BaaxHoCcTL  nopon ', W=5600 Kr/M‘ Te-
fI7ONPOBOAHOCTE A, =18 xKaa/M -d7ac-Tpan,
TeMmiepaTyponpoBoaHocis 2=0,002 M?[uac

CKBAXKUHBl B COOTRETCTBHH C Tpe60BaHPIHMH OXpaHB! HEX
YUTL BOCCTAHOBJEHHA TPENKHETO TenJIoBoro COCTOAHUA OIH

HOTO Mep3Ja0T0 MaccuBa.

TYPOIPOBOAHOCTH (@) W TENJOnPOBOLHO-
o {2) Ilo 31uM xe HOMOrpamMMmaMm
MO0 ONpeaciHTe TNpPHMEPHBIH paiHyc
o0pagylollerocs ranauxa

ITpu Oypennu HakoHeyHuk GYpoOBOTO
cHapsiia CHabHO pasorpesaercs. [lox pe-
MVIHHMH 4acTAM{ WHCTpyMEHTa NOPOIdbl
npoTanBalor. BOKpy! CKBaXKHHBL NOPOALI
pasorpeBaloTcs M Hepenko TakMxKe Mpo-
Tausai0T Doablloc 3HAUelHe UMET Ph-
3HUKO-MC\alHyeckne cBOfcTBa mopond, a
TaK:Ke 1POA0IKhTENBHOCTD H crocob Oy-
pelust ¢ NPOMBIBROH HJH C NPOAYBKOH
c/haTbiV BO3IYXOM, CO B3ATHEM KepHa
uan Ge3 Hero, pe3aHveM WU yAAPOM
Boccranosnenue ecrecTBeHHOH TeMbepa-
Typbl 110POJ BOKPYT ChBAXHH B HEKOTO-
pbix CAydasix AIMTCS TOAB, OXHAKO 1iC-
XOAHOM TeMIepaTypol 6aU3 CKBAKHHH
O WOTYT # He JocTHub Boobuie rosops
TenJ0BOE BJAHAHHE GYpeHHd MOXKeT OuThb
BeCbMa pa3anync B HEKOTOPHIX caydasiy
BJIHsIHIte OypeHns oKasbiBaercs Hebo:.1b-
LIMM, B pajMyce HeCKOJbKAX MeTpoB. O-
HAKO M3BCCTHL!I CJAy4aH CYIIECTBEHHOTO
Hapyilerns ) (.I0BUA Ha GOJBIINX y4acT-
Kax € 4acTofl ceTpl0 OypOBBIX CKBAMHIL
TAJAHKH BOKPYT KOTOPHLIN CJMBAIOTCA

Tawoe no’o.mense BO3MOXKHO TIVias-
HBIM 00PA30M B IOKILIX YacTaX obgacti
MHOTOJIeTHeMEep3Abix TOPOL H B TOM Cly -
yae, ecJu NoCAeAHNe CHIpHO TPEUIMHOBA-
Thi, HO MaJOJdbIHCTbI

bypenue ckBazkHH C MpONYBKOH BO3-
JyXOM COTPOBOXKNAETCA  pacuUlHpeHIiem
cxkaToro Bo3ayXxa y 3a6os u agHabaTHue-
CKIM ONJI4KJeHUeM, YTo NPHABCINT K He-
KOTOpPOMY NOHHXKEHHIO TeMnepatypbl no-
PO B CKBa/KHHE.

3HAUUTCNbIIOE TEIJIOBOE BO3NEHUCT-
BUEe NPOM3BOMIT BOJA, 3arekaiomas B
CKBAXKHHY CBepxy, ¢ [@OBEPXHOCTI, H3
¢J0% Ce30HHOTO NpOTaMBaHudg H M3 0O-
CTOSIHHO CYLIEeCTBYIOUIEro TajHka H.IH
CHM3Y H3 HANOPHOrO MOAMEP3JOTHOLO ro-
pusoura. Ecan BOKPYr CKBaXKHHbI obpa-
3yercss TaJiik, TO TPOHMKHOBEHHE BOIHI
MOKeT TIPOHCXOANTH 32 oGcamnbiMi TPY-
Gamu. JlaKke mpaBujbHag JUKBAAALIA
p Moxer He obecle-
ax el pasdypeH-
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DypoBHE CKBA&HWHBL, NPOIIENIIHe MHOroJeTHEMep3sne NOPOXbl, MO-
ryT BHOCHTb HEKOTODble M3MEHEHHs B TeMIlepaTypHble ycmosus pasbypes-
HOTO MADCHBA TakekKe BCJEACTBHE BO3HUKAIOWIErO B psAme CJAy4aeB HHTEH-
CHBROIO JIBHKEHUS BO3IyXa B CTBOJAX CKBAXKHH. Takoe ABHXKEHHE OTHCAHO
At padona YUyaeaanckoro apresHanckoro GacceitHa I'. H. ®uiocodosbiv
(1963}, OHo BO3HHXAET M3-32 H3MEHEHHs aTMOCGEPHOro IABJIEHHA K CKa-
3p(BAETECS HA jAasJeHHH BO3JyXa B Ge3BOAHEHX TPEIIMHOBATHIX THOPOAAX, 3a-
JETAIIMEX HUIKE Mep3NoH ToAlM., B 3aBUCHMOCTH OT CE30HHBIX H3MeHEHHI]
VETEOPOJOTHYECKHX M THADOTEOJOTHUECKHX YCJIOBHH TakOe TBHXKeHHe
803X¥Xa MoXeT GLlTb HANPaBJEHO B CTBOJE CKBaXKMHB Kax CHH3Y BBEpA,
Tak B csepxy BHu3 Owno OOBWHO YBelIMYHBAeT rayOUHY NPOHHKHOBEHHS
Ce3ORKHY KOoJNefaHul TeMmepaTyphl Ha HeGOJBIINX y4acTKaX OKONIO CKBAa-
KHR, Haubodee cHAbHOe ABHXKeHHe BO3ayXa B CTBOJAX CKBAXHUH HaGJIO-
Jaerest Ha CKJIOHAX, TI€ HEBEJHKA MOIIHOCTb UETBEPTHUHBIX OTJOXKEHHH, a
TaKkKe B 30HAX TEKTOHMYECKHX HapyiueHui. Bce 3170 mpuBOAMT X TOMY, 4TO
BOAOHOCHBIE [OPH3OHTH, pa3o0MEeHuble MEpP3NbLIMH [OPOAAMH, HOC/Ie
BCKDHITHS HX CKBaXKHHAMH, MOTYT TNPHOODECTH HOBLIE TYTH B3aWMOCBSI3H,
MUTAHUA H PA3TPY3KH.

B pafionax crpourtenbcTsa OYPOBEHIX BHIEK M CONPOBOKAAMOMINX HX
3MAHHH, HOPOr U TPPOONPOBOAOB HA VHUKAJABHHIX MECTOPOXKIeHUsX HedTH
H Tasza cepepa 3anagsHofi CuGHUpPH BO3HHKAIOT OCOOBle TEOKPUONOTHUECKHE
veaos#s. HecMoTpst Ha TO, yTo miomladb, 3aTPOHYTAas Pa3BeIOYHBIMM pa-
60Tamy, fI0KA BECbMa He3HauHTeNbHa, 1O CPaBHEHHMIO C OofIUed nAOIIanbIo
cesepa 3anagHoit Cu6upy, BCe XKe HCKYCCTB@HHOE HapyieHHe TeoKpPHO.I0-
TYYECKHX' VCJAOBH MOXeT SBHUTLCS HAYAJOM H3MedeHMi, HMEWIIHX perHo-
HaJIbHHIE xapaxrep.

[ToMeMo Tex sapyHienuit ecTeCTBEHHBIX YCJAOBHH, 0 KOTOPHIX GbIO CKa-
3aHO BHINe (HapyuIEHMe DPACTUTENBHOTO MOKPOBAa M Ip.), 3/IeCh CYLIECTBEH-
HOe HapylleHHe BHOGUT OypeHHe I3KCNAYaTALHOHHBIX cKBaXHH. [lockoabky
Ovpenne TpoBOAMTCA GONBINMM JHAMETPOM (HayaJbHBIH AUMAaMETP OKBAXKHH
51—89 oM) c npuMeHeHHeM 3HAUHUTEJbHOTO OObeMa BOJAM (TMIUMHCTOIO
pacTBOpa), Mep3nne TNOPOJABl BOKPYT CTBOMOB oTTauBalwT. B pesyianrarte
3TOro B IPyHTe, 0CofeHHO B BePXHEH 4acTH paspesa (HauGoJjee NBAUCTOM),
uuoraa obpasyiorcst Oosblune KaBepHH (X0 5—10 MM B muameTpe), nopo-
na obpyninBaeTCsi, NOBEPXHOCTh 3€MJIM BOKDYTI CTBOJA CKBaXKHHBI ocepaeT
depeaxo Ha 1—2 W, BCJeNCTBHEe HAPyIIeHUs H3OJMNMY HUXe3ajeralonijue
HamMOpHEE TOM3eMHHE BOIb (B psige CAydaes -— NOAMEP3JOTHEE) BHIXOMAT
Ha TOBePXHOCTh TO 3aTPYOHOMY TPOCTPAHCTBY H NPHUBOJAAT K yBENHUEHHIO
Tanuka BOKpyr OypoBOfi cKBaXKMubl. Bce 3To cnocoOcTByeT 0Gpa3oBaHHIO
TepMOKapCTa. ‘

B. H. Benos (1966) onucoiBaeTt ciayuai, IpH KOTOPDOM BCJE] 34 BHIXO-
NOM Ha NOBEPXHOCTh Bue GYPOBHX TPYO HANOPHLIX BOJ HAaualOCh HEympas-
JsieMoe (POHTAHHPOBAHWe Tasa, NpPHBeaUiee X NMOXKapy. B pesyabrate 3toro
Ha MecTe OypPOBOil CKBa)KHHH oOpasopajcsi OOMHPHBIA KpaTep, B OTTaHB-
HIHe, PAasKHKEHHHIE TNOPOAb AHA KOTOPOro NOTPY3ujMch GypoBoe 060py-
T0BaHHe H OKPyXKalollHe CTPOEHHUs.

Jlo macrosilero BpeMeHHM HAaKONJEHO ellle OueHLr Malio JaHHuX o6 oco-
6eHHOCTAX HapylieHEss TeOKPHONOTMUYEOKHX VICJOBHM BOKDYL 3KCIyaTallH-
OHHHX CKBaXHH Ha HedTh M ras. DTH HapyMIEHHs, BEPOATHO, GyAyT 3Ha-
qUTeNbHH MH, YUHTHIBAS, YTO TNOALIMAIONIMECS MO CTBOJNY CKBAaXKMH (DIIOHAbI
MOTYT HMETh TEMnepaTypy B HECKOJbKO NeCATKOB I'pafycos (Ha ray6uHe
1500—3000 M Temneparypa e Huxe 70° w mocturaer 100° u Gonee) u xeii-
CTBOBATh BecbMa MJIATENbHOe Bpemda. ClenoBaTenpHO, OKOJO CTBOJA CKBa-
AKHHH B 30He 3a/Ieratus MHOTOJETHEMEepP3JblX II0POA HeMHHYEMO HX OTTaH-
BaHHe Ha OoJiee M MeHee 3HAUWTENLHOE paccrosiu¥e. Bcee 3ty ofcros-
17 3ax. 210
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TeJbCTBA 34CTABJASIOT OODATHTL CePbe3HOe BHHMAHWE HA H3yueHHe Mep3-
JbIX MOpPOJ B NoJA0OHBIX paRoHAaX.

Bansune KantakKa NON3EMHBIX BOA. 3HauHTe/bHbie H3MEHEHHS reoKpHU-
OJIOTHYECKHX M THAPOFeOJIOTHYECKHX YCJOBHE MOTYT MPOHCXOZHTE B Pe€3y.b-
tTate Kanraxa noa3eMHex Box (Benanmuna, 1952), B ocoGenHoctH 3aine-
raloMUX @O, Mep3Joll ToJIned WJIH MeXAy Mepadsix njaactoB, O BaUSHUH
pasBejoYHHX BHIPAGOTOK Ha MepP3JOTHHE YCJIOBHS yKe FOBOPHUJIOCH BHIIIE
3pech OCTAHOBHMCS HAa CaMOM KallTaxe -— 3aXBATe ¥ 3IKCNJAyaTaluu noi-
3eMHBIX BOJ, KOTOPH, OOBYHO MPOSIBISETCS JIOKAAbHO.

CyiuecTBeHHOe BJHsIHHe Ha THAPOreOJOTHUECKYIO OOGCTAHOBKY MOMKET
0Ka3aTh CaM METOJ] YCTPONCTBa KAaNTaXHOTO coopyxkeHus. Hampumep,seM-
JSTHble CTPOUTENbHbie PaGOTH, MPOXOAKA KOTIOBAHOB MIpH BO3REJEHHH KO-
JOoXHA KI¥ HACOCHOH CTAHHUM MOTYT NpHBECTH K TAaKOMY IMyGOXOMYy npo-
Mep3aHUI0O BOXOHOCHOTO TOPH30HTA, 4T0 OYAYyT NPOMODOKEHB OCHOBHLIE
NyTH BHXOJMa NOA3EMHOM BoAb K Kamraxy. IlpH stom He MCKm:0ueHO, YTO
npeXHee TNOJOKeHHe He BOCCTAHOBHTCS [JaxKe mnpH HocJefyioilleM OTTa-
BAHHMY X KaNTAX He BHINOJHHT ¢BOEro Ha3HAYEHHS.

H. A. BenbMuHa noadepkuBaeT HeoOXOXMMOCTb AeTadbHOIl paspaor-
KM IPOeKTa pas3MelleHHUss noACOOHLIX COOPYXKeHHH OKOA0 KanTama u TIIa-
TeJNbHOro BHIMOJNHeHHs ero. Crneundukoit KOMIOHOBKH 3THX COODYMKeHHH
(HacocHas, cayKebHble MOMeUleHHsT M JAP.) B 3THX YCJIOBUSIX ABAAETCS TO,
4TO ¢ BEPXOBOH CTOPOHH OT KalTaxa N0 TEYEHHIO KapPTHPYeMOTo TOTOKA
MOA3EMHBIX BOJ He CJAERYeT CTPOHTb COODPyMKeHHH, OXJAXKZAIOWMX TPYHT
(BO3MOXHOCTh TNPOMep3aHHS BOAOHOCHOI'O FOpPH30HTA), a ¢ HU30BOH He
BO3BOXWTL COODYIKEHHI, OTEIASIOMKX DPPYHT (BO3MOXKHOCTE 0OpazoBaHus
TajuKa, KOTOPHIH OyjeT ApeHHPORATh ROXOHOCHBIH TOpPH30HT) DB pesyiib-
TaTe HeNnpOAYMAaHHOrO BO3BeJeHUsS KAamTaXKa BHIXOA MCTOUHUHKA “4OMET Ie-
peMecTHTbCa (MHTPHpOBATb) B ApPYroe MecTo M 00pa3oBaThb T«M 3HMOH
HaJelb.

B npomecce 3xkCIIyaTauH# BOAOHOCHOIO TOPU3OHTA MOTYT 302HHKHYTh
06CTOSITENIbCTBA, W3MeHSIOmNEe THApPOreoJorHyeckyio o0CcTaHoBhy Hanph-
Mep, B Pe3yJbTaTe 3HAUHTENbHOTO YBEIHYEHHsT CKODOCTH HBHXKeHHs TPYyH-
TOBHX BOJ B TPHKANTAXHOH 30He MOXKET NPOU3ONTH OTTAHBAHIE MEP3JIOro
BOAOYNOPHOTO JIOXKA 3IKCIJIYaTHPyeMOTo TOPH30HTAa H HOTpyxKeHHe ero (ro-
PH30HTA) HHXKe 3aNPOEKTHPOBAHHOH OTMeTKU. B To XKe Bpems cb6pasoBa-
HHe NEenpecCHOHHOH BOPOHKH OKOJIO KamnTaXa MOXKeT NMPHUBECTH % VBeaHYe-
HUI0 TYOHHBI CE30HHOTO IPOMep3aHHs 3TOH OCYIIEHHOH BepxHell 1acTH Bo-
JAOHOCHOTO I[JIACTA, 4TO TAKXKe W3MEHHUT, XOTS M Ha HeGOMbMION TNOmaTH,
TeOKPHOJOrHUECKYI0 M THAPOTeOJOrHYEcKYio OOCTaHOBKY.

Bce 31 06CTOSITeNbCTRA NOATBEPXKNAIOT OOOCHOBAHHOCTb yzKe AABHO
BLIIBHHYTOTO BOMPoca OO0 y3aKOHEHHH TaK HA3biBAeMOH «Mep3JOTHOH O-
paHHo# soun» (Beabmuna, 1952, 1970). [1o Muenmo H. A Beanmudod,
3Ta 30Ha AOJKHA OBITb WWHpe OOIIENDHHATOH 30HH CAHUTAPHO# OXpaHbl
O0OBMHLIX BOAONCTOYHUKOB H BKJIOYATL B Ce0sf TEeppPUTOPHIO, HanuuHe KO-
TOPHHA M0JKHO OGeCHeudnTb HEH3MEHHOCTDb TeNJIOBOTO PeXHMA I'Py HTOB BOIH-
3H BBIXOA HCTOYHHWKA M HEHM3MEHHOCTb THJAPO- M FeOKPHOJOTHUECKHX yCI0-
BuHl BO BCE BpeMs 3KCIJyaTauyuu.

Ionoxedne 0o Mep3JOTHOH OXPaHHON 30He Kacaercd He TO.1bxKO BOIO-
NyHKTOB, HO H PANa APYrHX OOLEKTOB, BO3BEJACHNE H 3KCIAYaTalidd KOTO-
PHIX BJnseT Ha TeOKPHOJOTHUeCKHe Ycaosusi. B 3TOff 30He HeOOXoaHMO
cOGJIOAaTh ONpENENeH b PeXHM B OTHOLICHHH COXpPAHEHHS eCTECTBEHHLIX
YCJ0BHHA.

Muorue MeponpusitHd, NPUMeHsieMble B HACTOsIle BPEeMsi Ha TeppuTO-
pHM DACHpOCTpAHEHHs MHOTOJETHEMepP3JbiX [0poz C IeNbi0 VIOBIETBOPE-
HHUsl BCe BO3pacTaioillel nOoTPEeOHOCTH B NHTLEBOH, XO3ANHCTBEHHOI ¥ NPOH3-
BOACTBEHHO#l BOJe, MPHBOAAT K HADYIUEHHIO DEXUMAa TOJILH \MED3AbX [o-
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poX. TaxoBbl: coOpyxKeHHe Mep3JbIX TlepeMbldeK («MOoscoB») B ACJAHHAX
A0 3aJepKaHusl HaaiMep3JOTHHIX BOJ, yTemJeHHe pyclia HeGOJbUINX pedex
A5l TPeNOXPAHEHHs OT NOJHOTO TepeMep3aHus MNOXPYCIOBHIX TaJWKOB
H Ip.

HckyccTBeHHOe yBedMueHHe 3aMacoB TOA3SEMHBIX BOJ 3a (CY4ET CJAHBA
HJY HarHeTaHus B BOMOHOCHbIE TOPU3OHTH TOBEPXHOCTHLIX BOJN, HNPHMEHH-
ercs Bce GoJee axTHHO Ha Cesepo-Bocroke CCCP (Kana6un, 1960). d1o
MepONpHUsTHE CYUIeCTBEHHO HM3MEHHET He TOJBKO THIPOTEOJOrHYECKYIO 06-
CTAHOBKY AaHHOTO paHoHa (Kak M BHe OGJACTH DacipOCTPaHEHHA MHOrO-
JeTHeMep3JAblX NOPOA), HO BJHSET Ha TeoKpHoJorndYeckue 0CO0EHHOCTH,
B YaCTHOCTH MOXKeT APHUBECTH K OTTAaMBAHUIO 3HAYUTEJLHHIX MAacCHBOB
Mep3nbX MOPON H MepeMelleHHI0 MEecT BHXoAa BOX MIYGOKHX TIOPH3OHTOB
Ha TIOBEPXHOCTb 3eMJIH.

Bananue raponos n nocenkos. O6uleM3BECTHO, YTO TOPONCKHe HOCeJe-
nus BJHAIOT HA Bce COCTABHHlE YAaCTH MeCTHOro xkiuMaTa (CanoKHUKOBA,
1950; ITopxaes, Illenoxos, 1961). B ofaacrta pacnpocTpaHeHHss MHOTOJET-
HOMEDSJIbIX JI0POX TaKHe H3MeHeHHs, C TOH WJH HHOH CTeleHbIO HHTEHCHB-
HOCTH, CKa3bIBalOTCH HA FeOKpPHOJIOTHYecKHX yciaoBusax. OObUHO B roponax,
0cOOEHHO DAacHONOKEHHBIX B O6JaCTH C MYCCOHHHIM XapaKTepoM KJIHMaTa,
cpelHeronoBas TeMhepaTypa BO3[yXa BHille RO CpPaBHEHHIO C HE3aCTpOeH-
HLIMH y4acTkamM# (xo 1—2°), aGcoaioTHas BJAaXXHOCTh B FOPONE € mpeod-
JiaJlaHUeM HCKYCCTBEHHBIX NMOKDBITHH COOTBETCTBEHHO HUXKE, a TONOBas Be-
JMYMHA pagvanuoHHoTo 6anaHca Ha 3aCTPOSHHOW TEPPUTOPHM HECKOJBKO
BBIIE,

Topona W mocenku cyulecTBEHHO BO3JEHCTBYIOT Ha RPHUPOLHOE Pa3BH-
rie MpOLECCOB TEMJI0- H BJarooOMeHa B IOpPORax. BiHAHMe HX HaAuMHaeTCA
B OCHOBHOM C 3€MHOH NOBEPXHOCTH.

TIpn 3acrpofike pe3ko H3MeHseTcs BPUPONHBIN JaHAmadT: co3maloTcs
TENJOBLIAENAIOIIME M TENJIONOTMOUIAIONIHe COOPYXKEHHS, TPHBHOCATCSH
Goapmine OOBEMB CTPOMUTE]BHBIX MaTepHasios, of0Jamaoiinx cnenmpuye-
CKHMH TenJOQH3UYeCKHMH CBOHCTBaMM (KMpnu4y, OeroH, NpeBecuHa, Me-
TaAN); CO37A0TCA HOBhiE MOBEPXHOCTH, ITOKPBHITHS, 3aTeHEHHH; IPOU3IBOIUT-
csl OCylIeHHe, ODOUIeHHe WM 3AaTOMJIEHHE YYacTKOB, HapyliaeTca OOYBEH-
HO-PACTHTeJbHbIH H CHEXHHI MOKPOB. DTO Ompene/iseT M3MEHEHHE MHOTHX
COCTaBAFIOUIHX e€CTeCTBEHHOI0 TelJIOROro 6astaHCa TIOBEPXHOCTH M YCJIOBHH
MaccoobMeHa.

Bce a3t Bo3xeficTByomiMe (axKTOPH MOCKHO MOADA3HEAHTb Ha TPH
TPYIOIB: ofuine, AoKaabHble n choeumdpuueckue ([lopxaes, Illeaoxos, 1961).

Ob6uwmue dakTopH OOBEIMHSOT KOMIOHEHTH BHENIHETO TEMAO- H
MaccoofMeHa: DPAJAMaNUOHHBIN OaJjiauc, TypOYJEHTHHI TennoofMeH, 3aTpa-
Thl Teflda HA HMCcHapeHue M KoHueHcauuio. VIX Bo3pmeficTBHe nposiBJsieTcss Ha
HanboJee OGLIUPHOL TepPHTOPHH.

Han ropomamMu OOGbIYHO OTMeuaeTCs NOBEIIEHHOE COJEPKAHHE a3po-
30/ied, 4TO CHOCOGCTBYET YycHJAEHHIO 00JadHOCTH, 00pa30OBaHHIO TyYMaHOB
U, CleXOBAaTEeJbHO, BJHAET Ha YMEHBIICHHE MPOROJKHUTENBHOCTH COJNHEY-
HOro CHstHHMA. B HacesdeHHBIX NyHKTaxX, KaK NPaBUJO, yMeHbHIaeTCs OTpa-
XKaTeJdbHas CAOCOOHOCTb MOBEDXHOCTH, YTO MeHsieT COCTaBAsIOlMe pajiia-
UMOHHOT®' Galanca. DTH H3MeHEeHHs, a TaKkKe WHTEHCUBHAS AKKYMYJSIHS
Tensa CTPOHTENbHLIMM MaTepHMaliaMH M TEINOOTHAYa OTAMIHBAEMBIX COO-
PyXeHHA OOBYHO MPHBOAAT K NOBHILEHWIO CPEXHErDAOBON TEMOEPaTypPbl
NPH3eMHOro- c10d BO3AYXa. B KpymHHX ropofax Espoun u AMepuxd, Bue
ofiacTH pacnpOCTpaHeHHs Mep3JLIX 1Iopoj, TeMnepaTypa BO3AyXa OKa3bl-
Baerca-Ha ]—2° Bemue MO CPaBHEHHUIO C OKPYXKaiOlled MECTHOCTHIO.

Teppuropus roponos, Kak NOpaBHJIO, OCyUIAeTCs, YCTPauBaIOTCA [10-
POXKHbE BOKPHITHS, NPENATCTByOUHe HHOHUALTPAUUM BOAB B TPYHT.
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CHexHBIA MIOKPOB Ha 3aCTPOEHHOH TEepPHTOPHH JOXKHTCA OUYEHb HEpas-
HOMEpPHO M MEeCTaMH CHJbHO yIioTHSieTcsi. OH YTaNTHBaeTCH MJH NOJHO-
CTBI0 cuHilaeTcqd. JTo cuocobcTByer (OPMHPOBAHHIO B TPYHTax BechbMa
HepaBHOMEPHOTO MO NPOCTHPaHMWIO TeMIepaTypHOno moas. KpoMe 1oro,
CHEI 3arps3HsgeTrcs, 4TO YyMeHbHIAeT €r0 OTpaxaTeNbHylo crnocobuocta. [lo
nxannsiMm C. A. Bakaaosa (1960) B rop. Bopkyra ona B nBa pasa weHbiie,
yeM 3a ropoaoM. M3-3a 3toro B ropoje cHer cXOAHT Ha 2—3 HENEAM DaHb-
e, 9ro OnAaronpHsaTcTByeT Gosee PaHHEMY [POTPEeBAHHI0 NOPOM MMEHHO
B TOPONOKHX YCJIOBHSX.

PacTtHTenbHBI MOKPOB B Iopojax oGBIYHO CH.IbHO paspexeH. {losvomy
ero poJb B COXDAaHEHHH DHIXJOTO COCTOSHHS CHEra OueHb HEeBeJNHKa, YTO
CNOCOGCTBYeT OTHOCHTEJIBHOMY OXAaXKAEHUIO TIOPOL.

MoxHO yTBepxKIaTb, UTO Ha 3acTPaHBaeMoil TEPPUTOPHH HPOHCKOIMT
H3MEHeHHe BCeX COCTAaBJASIOMIMX NPHPOLHOTO TeNJoBOro 6Gananca. OEHaxo
CaMH H3MGHEeHHs HEOJHHAKOBH B [PHMODCKHX H KOHTHMHEHTAJIbHHIX YCJIO-
BusiX. B mepBuix pafioHax Ha 3aCTPOEHHBIX NJIOMAAAX yMEHbINAETCH Typ-
GyJeHTHOCTh BO3AYWIHBIX MacC. Bo BTOpPHIX — OHa YCHAWBAaETCH. ITO XKe
NPOABASETCSs B OTHOWIEHWH OCYmIeHHS MECTHOCTH. B npumopckux pakoHax
0HO OOHIYHO, 2 B KOHTHHEHTA/JIbHHIX IPHMeHAeTCs pexe. YCHIeHHMH CHe-
ronepeHoc B NPHMOPOKHX paifioHaX NPHBOAHT K HAKOMJIEHWIO GONBUIMX CY-
rpo6oB B ropojax ¥ NoceJKax, a B KOHTHHEHTAJbHBIX PalOHAX 3TOTO He
Habaopaercs. B urore msmeHeHue TemsoBoro GanaHca Ha TEpPHTOPUM
3aCTpOMKH B IDHMOPOKHX YCJOBHSX YacTO NPHBORUT K TPeoliaRamouleMy
yTENIeHHIO TPYHTOB, a B KOHTHHEHTaJbHBIX — K OXJaKAeHHIO HX.

JlokanpHbe HaKToOpH — 3TO HENOCPEACTBEHHOEe TeNJOBOE BO3-
nefiCTBHE Das/JHUHBIX COOPYKeHHii Ha TIpyHT. MX UHTEeHCHBHOE BAHSHNE
pacnpocrpanseTcs oO6bdHO Ha HeGOJbLIIYIO NJAOMIaAp B pajnyce ao 10—
20 m ot 3xanufi. OHO He sBJAseTcs pewralouium B (PODMHDOBAHHH TeMEepa-
TYPHOTO PE€XKHMa Bced TEPPHTOPHH 3aCTPOHKH, NOCKOAbKY MJAOUIAAb, 3aHU-
MaeMds 31aHHsMH (TJIOTHOCTL TOPOJACKOH 3aCTpOiiku). OOBIYHO HEBEJHLA
(He Gosee 13%). Oanaxo BAMsiHMe COBOKYIHHX JOKaJdbibX (PAKTOpPOB MO-
JKeT NPHBECTH K CYIIeCTBEHHHIM H3MEHEHHAM reOKPHOJIOTHYECKHX YCIOBHH.
TenfioBoe BO3jelicTBHE JOKanbHHX (PakTopos 1o IIVGHHE HePelKo NpeBoc-
XONUT BJHAHHe obmux ychaosuit. Hepeako npu ofmeM TNOHWIKEHHH TeMie-
paTypsl mopox B lNpejgenax ropoia Noj TellJOBHIeJSIOUIHM COOpyXeHHe
BO3HHKAaeT MecTHOe INOBbILIEHHe TeMmepaTyphl H NPOTaWBaHHE MeP3JOoi
TOJILIH, BHIXOASAILee 3a npele]sl 3[aHHs, HO B TO }Ke BpeMs IOJ 3NaHHSMH,
He BHIAEJNSIONINMH Telsla B TPYHT, B OCHOBAaHHH BO3MOJKHO NOHHXKEHHE
TeMnepaTyphl MM NpoMep3aHHe TaKxKe NPeHMYIIeCTBEHHO Ha HOOOMNBIIHX
yyactkax. B BopkyTe, rae mepsaas Touaula Ha 6oJslueil nJowamy jAerpa-
aupyer mnoj BAHsHHeM o6mux (pakTOPOB, NoJ 31aHUSAMH, BLICTPOEHHHIMH 10
NPHHUHNY COXpaHeHHs Mep3JABIX NOPOJ, NPOHCXOMHT YBEJIHUCHHE MOLIHO-
CTH Mep3JblX NOpox B npefenax uenasx keapranos (ITopxaes, 1lesoxos,
1961; Illamanopa, 1963).

PacuetusiM aiyTem JI. H. Xpycranes ompexenna, uTo B Bopkyre ¢ yse-
JMYEHHeM Y4YacTKa, Ha KOTOpPOM NpOH3BejeHa 3acTpofika MIOTHOCTHI 20%
10 HNPHHUHUNY COXpaHEeHHs MEP3NOT0 COCTOsHWS NOPOX, MOILHOCTH BHOBL
obpasyiolleiics Mepsnoi mojmu Bospacraer (pue. 81). Tlonbaynch BbiBO-
aamu JI. H. XpycraneBa, MOXXHO pacCudTaTh, 4TO TPH KaXKAOM NpHpalie-
HHM TAKOTO Yy4aCTka B mupudy Ha 20 M, ray6HHA mpOMEp3aHHft yBeauuu-
BaeTcs OpHMepHo Ha 1 M.

Tpu 3Tom cylleCTBeHHHIM (PaKTOPOM SABJAAETCAd MPOAOIKHTEABHOCTD
3KOMJAYaTaluHd ¥ NAOTHOCTb 3acTPOHKH. MeTonoM THApaBIWIECKHX anano-
THil BHIACHEHO, 4TO {IPH IJIOTHOCTH 3acTpoifkd Xo 40% B BopkyTe Joka.b-
HOe TEenJoBOE BAHSHHME 3JaHHI PacnpOCTPaHHTCA NO BCedl TEPPMTOPRH 3a-
cTpoliku yxe uepe3 50 zer. Ecau 31aBus BLIEASIOT TETIO B TPYHT, 10 NDH
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ONpeled¢HHOH KPHTHUECKOH [JIOTHOCTH 3aCTPOHKH IPOHCXOIUT MOJHaA Je-
rpananus mepaxoin rtoxmu, Ilo paumnm JI. H. Xpycranesa, KpHTHYECKas
TJIOTHOCTL 3aCTPOAKHM 3aBHCHT OT TeMIeépaTypel Ha IHeBHON IOBEPXHOCTH,
u OyReT MMeThb CleAyloulee BhIpaxKeHHe:

Temneparypa auesHofi nosepxmwoersy, °C . . . ., —I —2 -3 —3
Kparuveckas mJIOTHOCTh 3acTpolike, % . . . . - 8 15 20 30

HpuBenenubie U#dpHl TONYCTHMOH KDPHTHYEOKOH MJIOTHOCTH 3aCTPOIIKH,
noJay4eHHule no paioHy . BOpkyThi, VUHTHIBAOT JHHib OCOOEHHOCTH pac-
IpocTpaHeHnss U teMlepaType mep3aok roamu. HeoSxomuMo takike Hmerh
B BHIY OTMEYaBIIyIOCH 30HANBHOCTH JBAUCTOCTH M PAcHPOCTPAHEHHE KPyI~
HeIX 3ajexel noasemuoro gapfa. Ha cesepe CnOHpH, nHanpuMep, MOILHOCThL
sagesell Jgpja Mecramy npepbimaer J0 M. BritalBanwue MX CONPOBOXKIaeT-
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Puc 81. CxeMa HIMEHCHHR DAaCNpPOCTPRHCARA MEPIABIX NOPOX B OCHOBAHHW KBapTada r. BopKytsl, rie
MPHMEHATACH PAR3AHNHBE METOAM CTPOHTENLCTBA.
1 — mepanana toama 2 — ranbleé MOPoAM; 3 — 3XAHAA C OPOBETPABAEMLIMH NONMOALAMH; 4 — oforpesae
MEIe 3AQRHA ¢ RoOJamMd Ma TIPyHTe

s

¢Sl HOKJIOUHTENbHO OONBMWIHMH paspylleHHsMH MecThocTy Fimessio 1osro-
My HEOOXOIHMO BCIOAY OYeHp CTPOro CoGMONATh PEXHM CTPOHTenbCTBA H
3KCIVIyaTauuH 3ZaHHA ¢ COXpaHEHHeM MEp3Joro COCTOSHHA OCHOBaHuil
Jaxe TaM, Iie Mepsjas TOMMA OTIWYACTCS MWHPOXKHAM DavmpoCTpaHenHeM
W HM3KHMM TemmepaTypamu (BenbMmuna, 1952; 1970).

Ho HemapHero BpeMeHH yYacTKH € GOJbUIAM COAEPXAHHEM MacCHBOB
NOA3EMHOTO JbJa CYHTAJHCh NOJHOCTBIO <«NPOTHBONOKA3AHHEIMH® JJAS HC-
NOJBL30BAHMA HX NOX CTPOHTENLCTBO, Oco0eHHO [/ OTBETCTBEHHBIX 3.4a-
uufi. Opmako ONHIT NOCIEeIHHX JeT, B YaCTHOCTH CTPOHTEALCTBO 3XAHHI
HelIOCPeACTBEHHO Ha JeAHHkax (HanpuMmep, 6asza BBC CIHA B nmoc. Ty,
B ['pennanaun), sacTasiaser mepecMoTpeTh 3ToT Bompoc, HeobxoaumocTh
CTDOHTENBCTBA Ha OCBaHBaeMBX MPOCTOpax CeéBepa H CEBePO-BOCTOKA
CCCP, rme rpyHTn Ha fipeoGiajaiomeli yacTd TEePPHTOPHH COREPKAT HOM-
3eMHMH Jien, TpebyeT paspaloTKH TeXHHUECKMX DemIeHHH YCTOHYHBOrO
CTPOATEJABCTBA Ha YYAcTKAX ¢ MOA3eMHHIMH JbdaMH. TIOCKOJNBRY cam Jel
ABJAETCA [OOCTAaTOYHO YCTOHYHBHM MaTepHa/ioM, Hawbojee BAKHHIM BO-
npocoM Oyler obGecnedeHHe HapeXKHOM rapanTHH OT Majelineld BO3MOXKHO-
CTH TasgHHA NOJ3EMHOro Jipfa B HpOLecce SKOMAyaTalHH,

Conennpuyeckve ¢akToDHl xapakTepHbl JHIIp AM HEKOTODPBIX
HaCevieHHhIX NYHKTOB.

B psige MecT 3acTpPOiikd OKa3HBAIOT 3HAUHTEJbHOE BIHAHHE HAa DPEWUM
TPYHTOBRX BOI,

B HeXoTopbix peérHoHax TEPPUTODHH pacOPOCTPAHEHHS MHOTONeTHE-
Mepanbx mopoj), B ocobennoctn B 3abafikanbe, DeXHM HAZMEDIJIOTHBIY
BOKOHOCHBIX I'ODH3OHTOB OOBIYHO XapAKTePH3YETCH CHCRIMPHICCKHMH O0CO-
OcHHOCTAMH, MMEIOIIUMH OTHOmMeHWe K paaGupaemon 3feeb Teme. JleToMm
H OCEHbIO NPOHCXOAHT NOXbeM YPOBHA roPH30HTA TpPYHTABHIX BOJ, 3aTeM
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J0 Haya/ja 3uMbl yPOBEHb OOBIIHO HEOKOJbKO NOHHKaercs. B mexkabpe—
sIHBape CJIOH Ce30HHOIO NPOMEp3aHHst T'PYHTOB JOCTHTaeT NOBEPXHOCTH BO-
JIOHOCHOIO TOPH30HTA, [OC/AE Yero CBOGOLHAS NOBePXHOCTb NOCIEXHEro
NEPEeXOJHT B NOBEPXHOCTb HaJ HanmopoM. Hamop moxkeT JOCTHraTh B KOH-
ne 3umel 1—2 M u Gondee (kpuorenunlfi Hamop). B 3To Xe BpeMms Bcnen-
CTBHe HEPABHOMEDHOH BeJHYHHH NPOMep3aHHs NOPOJ BOAOHOCHOTO TOPH-
30HTa, 3aBHCALICH OT JNOKadbHol (anmanbhHoli HeOJHOPOAHOCTH HX, MOXKeET
H3MeHHTbCH TaKxKe HATpaBJeHHe IPYHTOBOIO NOTOKA.

BecHoft mo Mepe OTTaHBaHHsg IPYHTOB Hamop NajaeT # B Hauake AeTa,
MpH TOAHOM [POTAHBAHHMH 08 3HMHEro NpoMep3aHus, ypoBeHb BOXOHOC-
HOTO POPH30HTA BHOBb CTAHOBUTCA HEHANOPHBIM.

B T0 Xe BpeMs Ha ydyacTkaX, 3aHATHIX 3AaHHAMH, BBIIENSIOIHMH
B IPYHT Temjo, 06pasyiorcs GoJiee HAH MeHee 3HAYHTeJbHble MAacCHBHI Ta-
JOT0o TPYHTa, KOTOphie 3uMMON OCTAI0TCH CBEpPXY He3aMKHYTHIMH (Hempo-
mep3mumH). Kowdurypanus Tanoro MaccuBa MoXKeT ObiThb BecbMa CJ0XK-
HOH B 3aBMCHMOCTH OT pana (PaKkTOPOB: JAHTOJOTHYECKOTO COCTaBa MOPOJ,
OpDHEHTHPOBKH U pa3MepoB 3j1aHHs, PaocloJoxeHH§ OGOTpeBAIIMHX YCT-
POHCTB BHYTPH 3/1aHHS M HX THNOB H IJaBHbIM 06Pa3oM OT HanpasJieHHS
H CKOPOCTH TPYHTOBOTO notoxka. Ce3oHHOe NpoMep3aHHe BOLOHOCHOIO €J0S
BBePX [0 VKJIOHY OT 3JaHHs OObIiYHO GoJbllle, WeMm HHXe €ro, TaK Kak
B, 3TOM CJydyae TPYHTH O6orpeBaloTcsi BoAOH, BeIHOCsINeH TemJo, HoJydeH-
HOe ei0 NpH NPOXOoxXKJAeHHH Hepe3 oGorpeThle TPYHTH HOA 3naHHAMH. Takum
06pa3oM, HCKYCCTBEHHBlE TANMKH NOJ 3AaHHSMH 00pPasyioTcs Noj BJAUS-
HHeM KOHJIYKTHBHOrO H KOHBEKTHBHOIO TemioobMeHa.

B npouecce oforpeBanHsf TPYHTOB TOA 3XaHUeM MOXKET 06pa3oBaThb-
s CKBO3HOH TAJHK, B Pe3yJipTaTe Yero CO3JalOTCA 6AarompHATHHIE yCJ0-
BHA JJs B3aHMOJEHCTBHS NOJAMEP3JOTHHIX M HAAMEP3JOTHBIX BOJ, 4YTO
B CBOIO oOdYepedb OOYCNOBAHBAGT CYIeCTBEHHOe H3MEHEHHe TI'HJPOreoJOorH-
yecKOH 06CTaHOBKH. B 3THX Tanaukax «paspsiKaercs» KPHOTEHHBIH Hamop,
¥ YpOBeHb BOABI B HHX NMOBBIIIAETCH.

Co3patorca BecbMa cBOeoOpasHble, YaCTHYHO H30JHPOBAHHBIE YYacTKH,
TZe BOAA HaJMep3NOTHOIO TrOpH30HTa HMeeT CBOOGOJHYI0 HOBePXHOCTh, KO-
JieGaHusA KOTOPOH 3aBHCAT OT PeXHMa TOro Xe€ BOJOHOCHOIO TOPH30HTA,
OKPYKAOWEro 3TH yYacTKH M HaXOAsfWerocs noj Hanopom.

CBs3p MeXXAy BeJHYHHOK HpOMep3aHHs, HalOPOM Y BBICOTOH CTOSHHSA
YpOBHS BOJH B TajlHKax 0OJ 3MaHHAMH BecbMa cJOXHas. Boobue rosops,
yeMm Gosee OGMAbHLI OCaZKH, BbiHajalollHe B KOHIE JeTa H OCeHbIO, KOrZa
TIPOHCXOAUT OCHOBHOe MHTaHHe HaJAMep3JOTHHIX TOPH30HTOB, H 4YeM Cypo-
Bee 3uMa, Tem Gosbllie MOXKET GHITh HAmOp B Ha/JAMepP3JOTHOM TOPH30HTE
W Bbllle YDOBeHb CTOSHHS BOJHI B TaJeIX TPYHTax NOA 3AaHHAMH.

B pesyabrate 310r0 $yHIaMeHTH 3HaHHfi HaXONATCH B CHenHduye-
CKOfl Ce30HHO H3MeHsuollelics OOCTaHOBKE Mep3JOTHOTO H THIPOreosaoru-
YeCKOTO pexuma (mpoMep3anye — MpOTaHBalHe, OCylleHne — o0BoaHeHHe,
nyyeHue — ocafiki). Takas oOCTaHOBKAa He OJaronpusaTHa Iasti yCTOHYH-
BOCTH COOpYXeHHss H MOXKET BhI3BaTb CyllecTBeHHHe aedopMaiiHu.

Cneapyer eie pa3 NOJIYEPKHYTh, UTO OTMeYeHHAs Bblllle cremuduka pe-
KUMa HanaMep3JoTHhix BOZ, 00pa3oBaHHe B HEM 3HMHENO THAPaBAHYECKOro
Hamopa, HaWGoJee Xapakrepsa Las Tepputopuu 3abakikaabs, AJa8 KOTO-
pPOr0 3TOT DEXKHM MOXKeT paccMaTPHWBAThCs Kak IPOUECC PerHoHaNbHBIM
(Edumos, 1947).

B apyrux penmuonax, nanpumep, B 3anannoit Cu6upH, SkytHu, Taxof
PEXXKHM He CTOAbL XapaxkTepeH H eCiH H CYLIeCTBYeT, TO ‘B BHAE HCKJIOYEHUS,
H HOCHT HEecKOJNbKo MHOH xapakTtep. CBs3aHO 3TO IVIABHHIM O0pasoM C TeMm,
gt0 Aas 3abalKanbs XapakTepHO HCKIIOUHTENbHO IIyGoKOe 3HMHee Hpo-
mep3anve (10 3—4 M u 6osee), CPaBHHTENbHO OHICTPOE JeTHee OTTaHBa-
HHEe TPYHTOB, OPH MaKCHMaJbHOM KOJHYeCTBe aTMOCGHEPHBIX OCAIKOB B 3TO
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BpeMsi TOJa M HAJHYHH JOBOJBHO MOIIHHIX BOAOHOCHBIX HAaAMEP3JOTHEIX
rOpH30HTOB B HOHHKeHHHIX 3J1eMeHTax peabeda.

Croenuduueckoe BJIusiHME 3aCTPOHKH TEePPHTOPHH HA DeXHM MHOTOJeT-
HEMEeD3JbIX NOopox HPOSABJAserTcs H B APYrHX HanpasaeHuax. CpoeoOpasHoe
BJIHAHYE 3aCTPOHKH NOBOJLHO HeTanbHO H3ydeHo B . JAkyrcke (CyMrun
n Ap., 1940). 3nech cTpPoHTeNbCTBO TOpOAa, Hauasmeecsi ¢ CEPeRHHH
XVII B., npuBeso kK 3HAYUTENbHOMY OXJ2KAEHHIO TPYHTOB HA IIOHMIaN¥ ro-
poxa B UenoM., PacHONoXeHue TeOH30TEpM Ha COBPeMeNno#l TeppuUTOpPHH
SIxyToka B O6lUeM XOpOIIO COTJIacyeTcs ¢ PacHo/oXeHHeM TPAaHHI KBapTa-
JOB pa3HOBO3DACTHOH 3acTPOHKH — yeM Ooabine BO3DPaCT 3aCTPOBKH, TeM
HWXKe TeMIepaTypa TPyHTa. 3aBHCHMOCTh CPEeJHErod0BOH TeMIlepaTyphl
TPYHTOB Ha TAy6mHe 10 M Or Bo3pacra 3acTpoiiKH pafioHa r. JKyrcka, no
nanuniM I1. A. ConoBreBa, 6yzer caeryiomei:

Temnepa-
BospacT 3acTpoitkn ,-p.;l,’,x;-?m,
°C
200—-300 mer. . . ... .. ... . e .| —6——8
50—100 , . .. Lo Lol —4—-—6
030 .o 34
Menee 20 ner, a TaKxke ueaacrpoeuuue yqacnm

B OJHXaWUIBX OKDECTHOCTAX FOpoAa. . . . . . —2—-3

HeaacTpoennnie yuacTkn B yaaleBHM OT ropoja . —2

Onnofl ¥3 OCHOBHHIX DPHUYHH JJisi TAKOro 3HAYHTENBHOTO OXJaXKIeHHS
TPYHTOB SBWJOCH HAKOIN/IEHHe Ha TEPPUTOPHH TOPONa TaK HA3bHBaeMoro
KYJbTYypPHOTO CJI0s. DTOT C0H, AOCTHraiOmuii Ha HauGoJee ADEBHHX yda-
CTKax ropopa 3—>5 M, COCTOMT M3 pasJHuHOro CTPOHTENBHOTO H OHITOBOrO
Mycopa, eDAGPKHMT MHOTQ- ODraHHYECKHX OCTaTKOB, CHJBHO MHHEpann3o0-
BaH (ropoj L0 CepeinHbi ‘XX B. He HMeJ KaHajH3alHOHHON cern). B ren-
Jablii. cé30H forxa OH (Hanonoéne MOXOBOrO HOKPOBA) IHPEMSTCTBYeT NpO-
TpeBaHHIO I'PYHTA, 3UMOH CHQCOGCTBYET OXJaXKIeHHIO.

3HayuTeNBbHas MHHepaJu3anHa 3TOrM0 C€jofg Takxe INpejoxXpaHser
rpyHT 6T oborflesa JeroM, Tak Kak (a3oBble epexolbl I'PYHTOBOH BJarH
HPOHCXONST NpHM OTPHUATENbHON TeMpepaType (HOXOGHO Jex0-CONTHOMY
OXJIaXKACHHIO B XOMQIHIbHOH TeXHHKE).

KpoMe KyJAbTypHOro cJ0si, OXJa)AeHHI0O TPYHTOB Ha TePPUTODHH
SIKyTcka cmoco6oTByeT YCHAeHHe 3aT€HeHHOCTH NOBEPXHOCTH 3eMaH (ca-
pad, 3a6opbl), yMeHbIleHHEe TEMJOH30NSIHOHHOA PONH CHErOBOTO HOKDPOBA
BBHIY yTpaM6OBbIBaHMﬂ HIH yXanenus ero.

U (baaK"ropb'f Ne#CTBYIOT Ha OOJbIINX yuacTkax M B O6OJBHNIHHCTRE
cayuaes B JAHHOH KOHKDETHOH TIeoJloro-THAPOTeOJOorHiecKoil ofcTaHoBKE *
npeofiaanaT Haja JOKAJIBHHM BJAHsSHHEM Ha Mepsiable MOPOAH TeNJOBbI-
nensOHX 31aHui, KOTOphIe MOTYT oGorpesark T'DYHTBL Kpome Toro, 3a
nocaeiHne rogsl CTPOUTENBCTBO KPYNHHIX 3MaHHH (IPOMBIIJIEHHHX H KOM-
VMyHaJbHBIX) BeJIeTCs 3Jech, Kak NPAaBHJIO, MO MeTOny COXpaHeHHs Mep3-
JpiX TPYHTOB B OCHOBAHMH (C HIPOBETPHBAEMBIM NOITOJBEM).

I1. A. ConoBbep BLICK&3pIBaeT NpeNIIoNOXKEHHe, YTO BJAHSHHe OTIeb-
HBIX 3MAHMHA HA H3MeHeHHe TeMIIepAaTypHl I'PyHTa CKasplBaeTcs Ha rIyGuHy

* SIkyTCK pacnojoxeH Ha POBHBIX HaANOAMeHBHIX Teppacax p. JleHBl, CIOXKeHHbIX
B BEPXHHX UacTAX CYNECAMH, CYIIHHKaMM, Dexe INECKaMH, HAAMEP3JOTHHII BOJOHOCHbLIR
FOPH3OHT OTCYTCTBYET HJH OUeHb MAaJOMOIMHBIN.
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OKOJIO 5 M, BAMSIHHe Ipynnbl 3AaHuil nomepedynnkoM 50 M mpPOABAAeTes Ha
ray6uny okono 10—15 M, a BAMAHHE CaMOTO rOpoZa JHAMETPOM B 3 KM
CKa3plBAETC Ha H3MEHEHWH TEMIepaTyphbl MEeP3JbIX HOPOX HAa TAYOHHY 10
100—150 .

ITonoGuoe mnonoKeHHe W3BECTHO IS MHOTHX TOPOJOB, PaCHOMOMKEH-
HbIX B O0JaCTH MHOTOJETHeMEP3JHX IOPoJ, OcoGEHHO TaM, TJe BO3HHKHO-
BEHHE rOpofa CONPOBOXKIAAeTCH CYUISCTBEHHBIM De3KHUM H3MeHeHHeM B Tel-
MOPH3MYECKHX XaPaKTePUCTHKAX MOBEPXHOCTH 3@MJHI, MOYBH M NOYBEHHOIOD
CIOs.

3acrpoiika Hrapkn, no naumbim B. U. SIkosresa u H. WU. Eroposa,
TPUBOJUT K TIOHHXKEHWIO TeMllepaTypwi Mep3Jjbix Mopod. BepxHsst noBepx-
HOCTb MEepP3AbIX NMOPOA MeCTaMH moiHsjach 3a 10 nmer Goaee uem Ha | M.

O6ob6menue MaTepHanoB O BJHSAHHM 3aCTPOMKH Ha pacHpOCTpaHeHHe
H TeMNepaTypHBIH DeXuM Mep3Jofl TONMH Mopoj MOoKasano, 4TO H3MeHe-
HHe o0mux ¥ cnenuduueckuX $akTOPOB TEPMOBAAKHOCTHOIO oO6MeHa Ha
3aCTpauBaeMblX IJIOWANAX CcHocoOCTBYeT COXpaHEHMIO Mep3Jof  TOMU
(ITopxaes, Illenokos, 1961). B uucae cneuuduyeckux (HakTopoB HCKIIOUE-
HHe COCTaBJSIOT /UL rpyutoBHe BoAnl. Hapymenue ux pexmnma Ha yua-
CTK&X, Ije CTPOHTEJIbCTBO OCYIIECTBJASETCS He TOJIbKO MO MPHHIUNY cOXpa-
HEHHs1 MEp3JIOro COCTOAHHS OCHOBAHHIl, MOXKET NPUBECTH B IOXKHHIX pafio-
Hax K jerpajaidu mep3nofl Tonmu. ONHAKO NpHM CTPOHTENABCTBE # Ipa-
BUIbHOH 3KCIAYATALHH Bcex 3XaHHH Ha TaKMX ydYacTKax Aerpajanusa He
HaCcTyNaer.

3HayuTenbHble U3MEHEHHS TeOKPHONOrHYeCKHX YCIOBHH MOTYT MPOHC-
XOAMTb BCJEACTBHe HEKOHTPOJNHpYeMOTo TNONajiaHHd B DPVHT CTOYHBIX
(mpoMblmJIeHHHIX U OHITOBBIX) BOA, 0CO6EHHO MHHEpPaJH30BaHHBIX H MOKO-
rpersix. B pe3ayapTate Takoro noJioXeHHs, HampuMmep, B r. JKyTcke, Ha
TeppuTopHr KoxkeBenHoro 3aBosa MecTaMU NPOH30HIO INyGOKOe OTTauBa-
HUE MHOTOXETHeMEp3JAblX MOopoJ, HO OAHOBPEMEHHO B APYTUX MeCTax, Ha-
060poT, OXJagHBIIMeCA MHHepajM30BaHHBIE BOJAb SBUHJIHCE CBoeoGpas-
HBIM XJaLOHOCHTENeM M YCHAHIH OXJaxIeHHe TPYHTOB OcHOBaHHs#. -Bcre
3TO0 NPUBENO K HenpeiBHAeHHEIM aedOopMaUHiM 3XLaHH.

TMopo6uble NpHMEpH, H3BECTHHIe NS MHOTHX OO0BEKTOB, PaclofiokKeH-
HHX B 00JlacTdl paCIpOCTpaHeHHs MHOTOJIeTHOMEpP3JHX [OPOJ, 32CTaBJSIOT
0co6eHHO BHHMATENABHO OTHOCHTHCH K COGJIONEHUMIO MPaBHA 3KCIAYaTallHH
3nanuii., BecbmMa nenecoofpa3No CO3HaHHe VyiKe YIOMHHaBIIedcs BhIIe
«Mep3Ja0THOH CAYMKOLI> B rOpoflax ¢ MaCCOBHIM CTPOHTEABCTBOM Ha Mep3-
abix rpyHurax, Taxme cayxO6n mmeiorcs B Hopunbcke, Muprnom, Hxyrtoke
u Bopkyre. 31ech A5 psiia COOPYXKEHHH B HX TeXHWYeoKOH NOKYMEHTAIHH
CYILECTBYIOT YKa3aHHA Ha TO, KaKMM 00pa3oM NOKHO THOAJAEPKHBATHCSH
Mep3/oe COCTOfHHe TPYHTOB oCHoBaHHf coopyxenus (Ionuapos, 1962).

3axaHunBas aHaiu3 TEOKPHOJOTHUECKMX H3MeHeHHH B pe3yibTarte 3a-
cTPOAKHM MECTHOCTH, HeO6XOZMMO NOAYEPKHYTb, HUTO B HPHMOPCKHX YyCJO-
BHAX, Ha Iore o6JacTH Mep3jas TOJIlA Yalle TpOTauBaeT, a TeMmeparypa
ee NOBHINAEeTcs. B KOHTHHEHTAJbHBHIX XKe paloHaX MOIMHOCTb Mep3aof To-
WH{ B UepTe NOPOAA M Mmocejke OOLMYHO yBEIMYMBaeTCs, a TeMIepaTypa mo-
amwxaercs. HoBoe nmpomepsanve MoXKeT HATH C H3OLITOYHHIM JbAOBHIZENE-
HHEM B NOPOXAX, YTO NPHBOJMT K HX KpHoreHsHomy nyueHmio. [Iporansanne
e JbIACTHX HNOPOX BH3HBaeT TepMOKapCTOBble Mpocalk#H Ha YyyacTKax.
HnreHcHBHOCT, TPOCANOK B 3HAUHTENIBHON Mepe ONpefendercsi KOJBMUECT-
BOM ION3EMHOTO Jbja, HAXORAMMMCS B NOPOAAX.

MOXHO OTMETHThL BO3HHKHOBEHHE€ Mep3JHX IDYHTOB MOJ 3KaHHIMH
jaxe BHe pacnpocmpaHeHHs IMHOTOJMeTHEMep3anlx mnopoa. Hamnpumep,
B . Upkyrcke Mep3nable NMopoas 00pa3oBajuch NOJ MHOTOITaXKHBIM KHD-
OWIHHM 30auMeM OHBINENnO KAJEeTCKOro KOpmyca, kortopoe B 20-x rojax,
B TIEPHOJ TpaXXAaHCKOH BOMHB, HEOKOJBKO JeT He 3KCIIYaTHPOBAAOCH H
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He oranjuBajoch. I'DyHTH noj 31aHuHeM HaCTOALKO NPOMEP3JH, YTO elle
B 30-x romax, yke IOcJe TOTO, KaK 3maHHe CTaJo OTANJAMBAThesA, NOJA PyH-
JaMeHTaMH ObH o6HaApyXKeHB Mep3jible NOPOAB, OTTAaNBaHMEe KOTOPHX
NPHUBOJMJIO K Cepbe3HbIM AedopMamUiM.

Bausinne xommyuukauuii. CaHHTapHO-TeXHHUECKHE KOMMYHHKAIHH OKa-
3bIBAIOT HAa MepP3JOTHHle YyCiIOBHA KOJOGCafbHOe BAMSHHE, W BOMPOC O Hau-
6osiee nenecoo6pasHbIXx KOHCTPYKHHAX HX ABISETCs CJI0XKHHEIM, a HOPMaJb-
nHas 3KCIJIyaTalliigs — BecbMa TPyAHOH.

Hawn6onee kxpynHee, CAOXKHBE W ODUTHHAJAbHbIe CAaHTEXHHWYECKHe COO-
pyXeHus ocymecTsdeHs B Hopuibcke. B oueHb MHOTHMX KOHCTPYKTHBHBIX
pellleHHSX BOJONPOBOJHBIX H KAHAJM3AaNHOHHHX cerell CO31aBajOCh TaKoe
noJiolKeHHe, 4TO NOJA TPyGaMH, maxe NpPH HOPMANbHOH SKCIIyaTallid HX
00pa30BLIBAJIMCE HENPOMep3aiolmie 3uMOH TAJWKH, B KOTODHIX cobupasachk
rpyHTOBas BOJAA. Pacxon BOABI YBeJHUYHBAJCH 34 CUET OTBOJAA ee U3 Ta-
JBX gam, o0pa3oBaBIIMXcs TOJ HEKOTODHIMHM 3JaHWSMH, a Takske OT yTe-
yex W3 caMux TpyoO.

[Ipumenenne GoJiee COBepIIEHHHIX KOHCTPYKHMH KaHANOB IJd TIPoO-
rJaagky TPpy6 (ABYXDBSIpYCHEE JKeae306eToHHLIE KOpoGa) ABAAETCS CJI0XK-
HBEIM, ¥ JOPODMOCTOAIIHM MeponpusThHeMm. Kpome rtoro, 0HO He Bcerja ra-
paHTHPyeT OT BO3HHKHOBEHHSA TAJNNWKa, a cAeg0BATeNbHO, CO3/aeT BO3MOK-
HOCTb ‘Aedopmanun Gausnexamux coopyxkennii. I[Iprmensemuit 8 Bopxyre
Gosnee NMpocToff CrnOcO6 TPOKAAAKM KOMMYHHKAUWH Takxke He rapaHTupyer
OT BO3HUKHOBEHHMS TaJHKa.

3T W ApyTHe NPHMEpHl NMOKA3LIBAIOT, YTO CaAHTEXHWYECKHe KOMMYHH-
~alM7 MOTYT CYIIECTBEHHO M3MEHWThL WHXKeHepHO-reoJorwdyeckue M rHApo-
reoJIOTHYECKHe YCIOBHs Ha Nomaiu 3actpoiikh. Heobxoaumo, yTo6h H3bl-
CKaHWsg, NPOeKTHPOBAHME, BO3BENEHHE M IKCIJAyaTauus CaHTeXHHYECKUX
COOpDYIKEHHH ¥ KOMMYHHKaumil 0O6f34TeIbHO NPOBOAMINCL KOMILIEKCHO
¢ TepEeYHCJEHHBLIMH MEDONDUATHAMU IO CTPOUTENbCTBY OCHOBHHIX  3AaHUH

-
TAHHOFO HACEJEHHOTO TIyHKTa WAX NpoMuimjieHHoro npeanpusitug ([lomas-

noBa, 1964).

Banguue popor n orsanos. [Iposesenne goper Bo BHOBb OCBanBaeMBIX
pafdioHaX TEePPUTODHH C MHOTOJIETHEMED3JLIMH NMOPOJAMHK NpHU HaJWyUM 3Ha-
YHTEAbHOH JIbAWCTOCTH TPYHTOB BepXHeli 4aCTH paspe3a oKa3biBaeT BecbMa
CUJAbHOE BJWSHUE, MNIaBHHM 00pa3soM Ha HHXKeHepHO-TeoJOTHYeCKHe YCJo-
Blif, TPaBAa, Ha Y3KOM NpPOCTPaHCTBE, BHTAHYTOM BJOJbL MOJOTHA [OPOTH.

Oco6erHO OLLYTHMOE BJNWSHUE OKa3blBaeT NOPOKHOe CTPOWUTENBCTBO HA
Kpaiinem Cepepe, B 30He TyHADHI, Tle JbjHUCTHe MHOTOJEeTHEMep3Jake 10opo-
el 06GBIUHO 3ajierator OJU3KO OT JHEBHOH mOBepxHocrh (10/AM MeTpa) H
ipe/cTaBiaeHbl TOP'OIHUCTO-CYIANHACTHIMA TIHJIeBaTHIMU Da3HOCTAMH. 37ech
1718 HAa4ala TasgHUd NMOJ3eMHOTo JbJa YacTO AOCTATOYHO HApyMeHMs MOXO-
BOTO IIOKPOBA B Pe3yJAbTaTe 0AHO-ABYXPA30BOTO NPOXOKAEHUS TPAKTODaA.
CxonneHne BOJM B KOJedX TNPHUBOANT K YBEJHueHMIO rayOGHHE Cce30HHOTO
TPOTAUBAHNS M, NPOTPEcCUpys, MOXKeT 3aKOHUNTbCs o6pasoBaHmeM ray6o-
KOW TepMoOKapcTOBO# npocaaky {puc. 82) u, KOHeYHO, MOJHHIM DA3PyUIEHU-
eV JIOpOTH.

Ha yuyacTkax c HINAPOKHM pacnpocTpaHeHHeM 3aJiekell N0OA3eMHOTO
ThIa TIpOBeJeHN’e LOCCeHHbIx A0por 6e3 co6iioieHNs onpeneaeHHHX TeXHH-
YeCcKNX MepPONpHATHl * TakxKe MOXKET TPHBECTH K BO3HUKHOBEHMIO TepMO-
KapCTOBOTO Tpolecca.

B o6nacrax wmupokoro pacnpoctpaHenus Hanepeln (Cesepo-Bocrok
CCCP, IOxnas fIkyrus, 3abalikanbe) npoBefeHue JOPOT HEPEAKO ABJLET-

* OCHOBHble MEpONpHATHS, NpeIyNpexKalolie NPOTAHBaHHEe MEP3IHX MopoA MOX
LOPOKHBIM [OJOTHOM, 3aKJIOYAIOTCS B NPOBEJEHHH AOPOT Ha HACBIMAX, BBICOTA KOTOPHIX
CoM3MepHMa C BeJHUMHON MPOTAHBAHWA; 8 TAKkKe B MHHUMANLHOM [IPUMEHEHHH BHIEMOK H
MaKCHMaJbHOM COXpaHeHMH pacTHTeNbHOCTH BOAM3U modoTHa goporH. (ITpum. ped.)
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Csl TIPHYMHOH MHTpalHH HaJlefH K TOJNOTHY HJH ee BOSHHKHOBEHHst 3JlecCh,
TaK Kak HNOpora, ¢ TOBEPXHOCTH KOTOPON CUMILAETCH CHET, CAYyXHT CBoe-
06pasHLIM «MEp3JIOTHHIM MOSICOM», KOTODHIH CHOCOGCTByeT OBICTPOMY H
riy60KOMY 3HMHEMY NPOMEP3aHHIO, UTO H3MeHseT eCTeCTBeHHble MyTH [ABH-
XeHHs W BHIXOla HaMEp3JOTHHIX, a HEPEeAKO H NOAMEP3NOTHHX Box. Camo
coBofi pasyMeeTcs, YTO Kapbephl, COMyTCTBYIOIHE OOLIYHO CTPOHTENbCTBY
AOpOr, TaKXe CYIEeCTBEHHO BJHSIOT HAa TeOKPHOJOIHYECKHe, THAPOTE0JIOrH-
YyeCKHe M HHIXKEHEDHO-TeOJOTHYECKHE YCJOBHS.

Crnenn¢guuHbM ABJASETCd BJMSHHE Ha Mep3Jhie NOPOALI OTBAJOB NOPOL
(reppuronnkos). ©. $1. HoBukoB (1960) nas Ilevopckoro XaMeHHOYroJie-

Prc. 82. Tepmoxapct, HauaBmuficn Ha NYTH OAHMOPA3OBOTO NPOXOKAE-
HHSl TPAKTOpPA NO TYHApe B OKpectHOcTaX r. Hopuascka (do-
70 H. I'. Bo6opa)

Horo GacceflHa onHcHIBaeT riyGokoe (HECKOJbKO AeCATKOB METPOB) NpOTaH-
BaHHe MHOTOJEeTHeMeD3JbIX TMOPON MOM CaMOBO3TOPAIOLIHMHCS TePPHKOHH-
KaMH, B MacCHBe KOTOPbLIX TeMIlepaTypa NOCTHraeT MHOTHX COTeH Tpapny-
coB. B 06pa3oBaBIIHXCA TaAHKaX IOA BJIHAHHEM BLICOKHX TEMIEpaTyp H Io-
BLIIIEHHON BJAXKHOCTH IPOUCXONSIT CYIIeCTBeHHble H3MeHeHUsl (GH3HKO-XH-
MHYEeCKHMX CBOHCTB NOPOX M MOA3eMHHIX BOJ (o6pasoBaHHe NJBLIBYHOB, KO-
JIOUJIHEIX PacTBOPOB, NOBHIIEHHE cyJbdaTHocTH M Ip.). Hapymenue croim-
HOCTH MeP3Joil TOMIIU BJAHSET M HA perHoHajbHbie THADOAHHAMHMYECKHe yc-
JIOBHSL NOA3EMHBIX BOZX.

ITono6HOro poma TajJHKM MOTYT BO3SHHKHYTh M O] OTBajJaMyu IyCTOH
TIOPOAB NMPH pa3paboTKe OPYrHX NOJe3HHIX HCKONAaeMblX, B YaCTHOCTH, IIO-
pol, 6oraThIX JIETKOOKHCIAAIOLHMHCS CyJAbPHIaMH.

Hapsiny ¢ teMm, 4To ocBOeHHe TEPPHTOPMH OOLIYHO CONPOBOXKAAeTCH 06-
UM IOACHIXaHHEeM TOBEPXHOCTH 3eMJIH H IPpYHTOB BepXHHX uyacredl paspe-
3a, OyeHp 4acTO MPOHCXOMHT JOKaJjbHoe CyIllecTBEHHOe yBeJHYeHHe BJaXKHO-
CTH MOPOA B pe3yjbTaTe HENPAaBHJIbHON OpraHH3alHy CTOKAa MPOMBIIEH-
HHIX H OBITOBBIX BOJ, HEROCTATOYHO XOPOLIO BHIMOJHEHHO KaHaJaH3alHOH-
Hofi M BOAONPOBOJHON CeTH, aBapHil B 3TOH ceTH M T. I.

B 3akioueHMe NaHHOro pasfeja CJAedveT elle pa3 OTMETHTb, YTO IpH
CTPOHTENbCTBE KPYIHBIX HOCEJKOB, 8 TeM 0oJiee TOpofoB B oOJAacTH pac-
NPOCTPaHEHHST MHOTOJIeTHEMep3JblX NMOPOA 3HAUHTEe/JbHOE BJIHSIHHe Ha H3Me-
HeHHe TeOXDHOJOTHUECKHX YCJOBHH OKa3blBAIOT He CTOJBKO OTHEJbHble 31a-
HAsl (OHHM MOTYT GHITb BO3BEJleHH NO NPHHIUNY COXPaHEHHS MEep3Joro oc-
HOBaHHA), CKOJBKO BCH KOMILJIEKCHAs COBOKYNMHOCTb HX
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IleficTBuTenpHo, NPOHCXOIsALIHEe HAa TEePPHTOPHH IMOcedKa nepepacnpe-
JleleHHe CHera H 3anblleHHe ero, H3MeHeHHS PacTHTeNbHOTO NOKPOBA, YCO-
BHA 3areHeHus, rMyOHH npoMep3adus H OTTAHBaHHS OKoJlo 3JaHHH, a Tak-
XKe HaMeHeHre (OOBIYHO yBeJHUEHHe) MHHEPanH3alHH TPYHTOBHIX BOA H
BJIAKHOCTH TPYHTOB 30HBI a3paiuyy NPHROAAT K CYIHECTBEHHOMY H3MEHeHHIO
reoKpHOJIOTHYeCKOA OGCTAHOBKH Ha TepPHTOPHH, HePeaKo BHIXOAsfImel 34
npezennl camMoro nocenxa. {Ipu 3nayuTenbHOfi ALAHCTOCTH mHopoJ OOLIYHO
STH H3MeHeHHs CONpOBOXAAKTCH OTTAHBAHHEM Mep3JbX IpyHTOB H medop-
ManHefl NHeBHON NMOBEPXHOCTH.

BbIBOAbI

Hanoxennoe B 31ofi rnage yOelUTeNbHO NOKAa3blBaeT, 4TO BO3jefcTBHE
ye/JOBeYeCKOl JeATENbHOCTH HAa TeOKDHOJOTHUECKHe, T'HAPOTeoJiorHYecKHe H
HH)XeHepHO-TeOJIOTHUECKHe YCJAOBHS HA TEePPHTOPHH DPacIpPOCTPAHEHHSI MHO-
rojieTHeMep3JaLIX HOPOX B HACTOsIIee BPeMs IPOHCXONHT B NOBOJILHO IHPO-
KUX MacmTabax ¥ 0O pasAHYHBIM HanpaBJieHHAM, XapakTepHHM TOJBKO
IAsi 3ToH TeppPHTOPHH U OGYCJAOBJEHHHIM B KOHEUHOM <CueTe, H3MEHeHHSMH
B $2a30BOM COCTOSIHHHM NOA3EMHEIX Boj (BOKAa-— Jej-— Boja).

YuuThiBasi pasBHTHE NPOMBIIINIEHHOCTH, B 0COOEHHOCTH ropHOAOGHIBAIO-
mefi U JecHOM, H mNpoABHXKeHHe ee K ceBepy u BocToky CCCP, cmeny«t
npenBUueTh emle Goablliee ycHJIEHHe 3TOI0 BO3AeHCTBUS, Pe3yJbTAaThl KOTO-
poro 6yAyT CTAHOBHTHLCA BCe OILyTHMee.

HekoTopnle rpaXoCTpoOHTeNN OTMedYaloT, uTo ceffyac oCBOeHHe GOraTcTB
Kpafizero Cepepa BCTYyHnuJIO B HOBBIfi 3Tam, BHIABHTAIOINH{ «HOBHlE Ipajno-
CTPOHTEeNbHBE 33JauYd, KOTOPble MOMOTYT pemHuTb npobJieMy TPyAHOH Gopb-
6b1 ¢ cypoBoii ceBepHoW mpupomoit» (Mypaswes M ap., 1960). Becbma Be-
POSITHO, UTO HOBHeE FOPOAa, KOToDHle OYAYT NOCTPOEHH HA CeBepe CTPaHbl
C y4eToM HOBHIX TpeGoBaHMii IPagOCTPOHTENBLCTBA, GYAYT COOpyXKaThcs Go-
Jee KOMIAaXTHO, MOXET GHTh, €O CIJIOIIHBIM KYNOJOM, N€PeKPhIBAOIIUM
nocejyedue, T e. CO3AaAYTCHA TAKHE YCAOBHS, IPH KOTOPHIX MOCTYIJIEHHE Tefl-
Ja B rpyHT Oyner GoJablue, 4eM B COBDEMEHHOW IPafOCTPOHTENbHON MHpak-
THKe, 3 3HMHee OXJIaXK/leHHe TPYHTOB MEHbIIHM.

OcBoenye HeAp TaxXe HAET B HapacTamlleM TeMne Xax no BKJOYe-
HHIO HOBBHIX OOBEKTOB, TAK M IO HHTEHCHBHOCTH 3KcHmaAyaTanuH. OCBOeHHIO
Tepputopun CeBepa u CeBepo-BocToka cTpaHbl npeilIeCTBYeT NPOKJaKa
nopor u TpyOOIpPOBONOB, & TakXXe CO3laHHE a’DPOAPOMOB.

TlosTomy Heob6xomuMmMo yXKe cefiiac NMPHHHMATb MepPH K ToMYy, UYToOb
3T0 OCBoeHHe Onilo HauGosee nenecooO6pasHHIM €O CTOPOHH BO3XeHCTBHUSA
yeJioBeKa Ha MHOrOJieTHeMepsJibie NOPOAB., YTOGL BHI3HIBAEMOEe UM H3MeHe-
HYMe B PeXKHMe H DacnpocTpPaHeHHH Mep3JibiX MOPOJ He OTPA3HJNHCh OTDHIA-
TeJbHO H& CAMOM BO3MOXKHOCTH jAaJbHedmeno eme GoJee IMIHPOKOTO OCBOe-
HUS, 4TOGH TEPPUTOPHS He OBLIAa «HCOODYEHa» B THAPOTEOJIOTHUECKOM ¥
HHXXeHepPHO-reoIOTHUECKOM OTHOINeHWH.



3AKJIIOYEHHE

UerBepreiit BEnyck cBoxHoro toma «luaporeosorus CCCP» npexacras-
AserT coboil MoHorpaduueckoe HccieAOBAaHHEe, B KOTOPOM B IIHDOKOM MJaHe
BbiNOJIHEHO 0fof0lneHye MaTepHanoB HO H3YUeHHI0 NPOIecCOB, BOZHHKAIOLIHX
B NIDHPOJE B CBA3H € BJHSHHEM NPOH3BOJACTBEHHOH AeATEJLHOCTH YeJOBeKa
Ha THApOTeoJorudeckHe H HHXKeHepHo-reoJoruveckue ycjosusi. [Ipu stom
Gosblioe BHHMaHnHe yHeseHO MNPOTHO3Yy KOJHYECTBEHHHIX H3MEHEeHHH u Co-
NOCTaBJEHHIO 3THX NIPOTHO30B C JAaHHBIMH (pakTHUECKHX HalioxeHHH.

K coxaneHmio, TaKHX MarepHaJioB eille xaJeKo He AOCTATOYHO, XOTH
npobiemMa BJIHAHHA YejJOBeKa Ha cpely oOHTaHuMA CTaHOBHTCA Bece OoJee
BaXHOH.

Bansnue NpOH3BOICTBEHHON JNefATeNbHOCTH YeJOBEeKa Ha THAPOTEOJOTH-
yeckHe W HHIXKEHepHO-TeQJOTHUeCKHe yCJIOBHs paccMorpeno B pabore Ha
nNpHMepe pAxa KPynHuX 0OBbEKTOB OCHOBHHIX BHIOB CTPOHTENBCTBA, OKA3HI-
BAIOLIKHX HamGosbliee Bo3lefiCcTBHE Ha NOA3eMHbie BOALL. BHIGOD KOHKpeT-
HBIX 00BEKTOB IHKTOBAJCH TeM, UYTO MO HUM HMeercs Haubosee MOJHBIA Ma-
TepHaJs, ocBellamouui pasbupaemule B paGote Bompockl, Cioona oTHOCATCA:
B0100T6OD MOI3eMHBIX BOA HJs BOAOCHAGXKEeHHS, BOLOOTIHB U3 TOPHLIX BHI-
paGoOTOK H JpEeHa)KHBIX yCTPONCTB, COOPViKeHwe BOJOXPaHMJHIL, MeJHopa-
s 3eMenb. B paGore paccMoTpeH TakyKe HNpollecc 3arpA3HEHHT T0I3eM-
HbIX BOJ H BJIHSIHHE XO3fHCTBEHHOTO OCBOCHHS TEPPHTOPHI ¢ MHOTOJETHe-
\EepP3JTHMH NOPOLAMH.

[TpoBenennsie HCcled0BaHHS TO3BOJHIH YCTAHOBHTL XapakTep H Mac-
mradnl NPOLeCccOB, DPA3BHBAIOIIKHXCA B NPUPoAe NpH Pa3lHUHBIN BHAaX CTPO-
HTeJLCTBA, IPOAHATH3HPOBATL H ONMHCATH HX.

MacumiraGsl 3THX NPOLECCOB H HX BJAUSIHHE HA THADOTEOJOTHUYECKHE |
HHKEHePHO-Te0JOrHYECKHEe YCJIOBHST 3aTPATHBAIOT HHTEPEChl CaMBIXx Pas3jqy-
HBIY OTpacJjefl HapPOAHOTO XO03AHCTBA M OKA3BIBAIOT YACTO OTPHIATENbHOE
BAHSHHE HA OKPYXAwiyio cpely. [103ToMy H3ydeHHe ITHX TNPOIECCOB B Y-
JIOBHSX BBHICOKHX TEMNOB DOCTAa BCEeX BHAOB NPOH3BOINCTBA INpeACTaBJAfET
coBoii OIHY H3 BaKHeMImHX TOCYXApPCTBEHHBIX 3ajay, YTO HALULIO NOJIKHOE
orpaxenne B Pemenusixn XXIV cwesga KIICC.

ABTOpB! HajewTcs, uTO gaHyas pabGora OyaeT CnocoGCTBOBaTh GoJsee
IIHPOKOMY H3YYEHHI0 BJIHSHHsS dejoBeKa Ha cpeay oOHTaHHA H Gyler TO-
Je3Ha NpH U3bicKaHHW HauGosiee 3PGMEKTHBHEIX CPEACTB H NyTeil Npexy-
IpeXAeHHs M yCTPAHEHHs BpeXHBIX INOCJeNCTBHI NPOH3BOACTBEHHOH gesl-
TENbHOCTH YeJOBeKa Ha JIPHPOLY.

B uacrosimee BpeMsi B Halllefi CTpaHe COCTaBjeH NJjiaH Pa3BHTHA Ha-
POJHOTO X03AfCTBa Ha JaJieKylo TepcrnekTHBY. HaMmeuewn! KpynmHble Mepo-
NpUATHA TO CTPOHTENLCTBY, CBA32HHOMY C H3MeHEHHeM OKpyXKalolleh cpe-
ABl: IIHPOKOE Da3BHTHE OPOIIEHHA M OCYIleHHS, DPAa3BHTHE TOPHODPYAHON
POMBIIIJIEHHOCTH, CTPOHTEIbCTBa BOROXpAHHJHII, nepefpoc CTOKa peK, oc-
BOeHHe TEPPHTOPHH C MHOTOJETHeMep3JblMH NopoaaMy u T. 0. Jas obocHo-
BaHUfA NPOCKTHPOBAHHS 3THX TPAHLHO3HHLIX MepONPHATHH TPOBOAATCA COOT-
BETCTBYIOLIHe KOMIJIeKCHble HccaegosaHusd. [TostoMy yiKe ceituac HeoBxo-
A¥MO TIPEIYCMOTpeTb, UTOGHl B pe3ysibTaTe 3THX HCCAEN0BaHHI ObITH pas-
pa6oTanbl MeToAsl H JdaHbl NPOrHO3b H3MEHEHHH B NPHPOIE, KOTOPHlE MO-
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TYT IPOH30HTH NOJ BJANUSHHEM XO3SHCTBEHHOH [1edaTeqbHOCTH HA TEpPHTOPHH
BCeX KPYMHEIX BHOBb ocBawBaeMblX pafioHoB CCCP.

HeoGxonuMo, 4TobB  Kamxjoe KPyHHOe CTPOHTENbCTBO IPOBOAHJIOCH
C y4eToOM CJOXHOro MHOroo0pasysi ecTecTBEHHBIX YCJOBHE W Xapakrepa H
HanpaBJeHHOCTH TeX H3MeHeHHH, KOTOpble 0HO BHeceT B HpHpORHYyIO o6cTa-
HOBKY.

B Hacrosmuil mepuoj BJAHSHHe NPOU3BOJACTBEHHON AEATENbHOCTH Yesio-
BeKa Ha THAPOTEOJIOTHYEOKHe W HHIKEeHepHO-TeoJIOTHUeCKHe yCJIOBHS TEppH-
TOpHI NPUBOAUT B GOJNBIIUHCTBE CIy4aeB K OUeHb LWIHPOKHM pPETHOHAJbHBIM
H3MeHeHHAM, TIO3TOMY HX HPOrHO3 oObUHO TpebyeT KOMIJIEKCHOro paccMor-
peHHs BecbMa CJOXKHBIX pAaCYeTHbIX CXeM, pellleHHe KOTODHIX B GOJBIIHHCT-
Be CJyyaeB aHAJHTHYECKWMH MeTOXaMy HeBO3MoxKHO. ['opasno Gosnee mep-
CIIEKTHBHO NpHMeHeHHe METONOB MAaTeMaTHUecKoro MONeNHpoBaHHs, 1O3BO-
JSIOWHX BHIOAHHTL NPOTHO3bl ¢ 6G0Jiee NOAHBIM yYeTOM TpHpOAHOH obcTa-
HOBKH.

Has obecnedeHHss 3THX HCCJACNOBAHHE COOTBETCTBYIONIMMH MaTepHana-
MU HeoOXomuMa opraHu3ands LWHPOKOH M NOCTOSHHOH CeTH KOMIJIEKCHBIX
Ha6aropaTeabHbLIX CTaHUHH, NPOH3BORAIIMX HAGJIONEHHe 3a BCEMH Hpolec-
caMH, HPOHCXOXNSIIIHMH B pe3yjbTaTe BJAHAHHA TIPOU3BOJACTBEHHOH JesiTelb-
HOCTH 4esioBeKa Ha THApOreosoryueckHe W HHXKeHepHO-TeoJOTHYECKHe yCJIO-
BHS. DTH CTaHOHH JOJIKHB HaXOmHTbcA nox Habmoneduem lleHtpanbHofl
cAyXObl, KoTtopas OymerT HpH3BaHa OCYHIECTBAATb PYKOBOJCTBO BCEMH pa-
boTaMmH.
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