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YACTD ITATAA

BOIHbIN PEXHM
g
[TOYBOOBPA3SOBAHHUE

$dopmMbl BOAB B NOYBAX
Bonoynep:xuBawmas cnocoGHOCTh NOYB
DNeMeHThI BOJAHOI0O peXXHmMa nous
JuHaMHKa M GaNaHC IPYHTOBBIX BOJ,

THnbl BOZHOTO pexnma u Gananc
noyBoo0pa3oBaHus



Bonuble ¢BOHCTBA M BOIHBIA pexKHM TIOYB COCTABJISIOT BaKHeHIIHil pazmed
yuyeHHs1 0 (OpPMHUPOBAHHH IOYB U HX PalHOHAJbHOM Mcnosab3oBauuu. CesoH-
Hasi QHHAMHKa I[OYBEHHBIX NPOLECCOB B 3HAUYMTEJNbHOH CTENEHH NPOTEKAEeT
IOL BO3ZeHCTBHEM NpPHPOAHBIX BoA. IIpONyKTHBHOCTH NOYB TecHeHAMIUM 06-
pa3om cBsi3aHa ¢ HX BOZHBIM pexumoM. OcymuTesnbHbIE H OPOCHTEJbHBIE
MeJHOpaluy, IpenynpexaeHHe 3acyxH, 6opbba ¢ 3po3uell U 3aco/eHHEM
IIOYB ONHUpAIOTCH Ha 3HaHHe M HCMNOJb30BaHHE 3aKOHOB IIOUBEHHOH T'HAPO-
JIOTHH. B CBOIO ouepe]b, TOYBEHHEI NOKPOB H NpOH3pAacTaloulas Ha HeM pa-
CTHTENBIOCTb UIPAIOT BechbMa GOJBIIYIO POJIb B MHPOBOM KPYrOBOPOTE BOJEL

YueHHe O BOIHBIX CBOHCTBAaX H BOXHOM peXHME IIOYB COCTABJIAET HbIHE
colepxkanne ocoGoil OTpacau MOYBOBeAeHHs — NOYBeHHON ruaposoruu, He-
CKOJIbKO TIOKOJIEHHH oTeyecTBeHHBIX yueHBIX (A. A. Mamauanckufi, B. . Port-
muctpos, I'. H. Beicouxkuit, A. ®@. Jle6enes, A. I'. Josipenko, H. A. Kauun-
ckuti, A. A. Poxne, C. Y. HJoaro) u 3apyGexunix Hccaenopatenesi (B, Kuw,
I'. Oyuxkep, P. Cxodunba, B. Tapauep, JI. Puuapnc u np.) cosmanu sty
oTpacJb TMOYBOBeleHHsA. B Tpymax Ha3BaHHBIX aBTOPOB, OCOGEHHO B MHOIO-
ToMHBIX ny6aukauusx A. A. Poje, nanaraercs nmpeaMer THAPOJOTHH MOYB
¢ HcuepIbIBaloulell NojHoToH. B HacTOosdIleM pasfese OCHOBHBIE IOJOMKEHHUS
TMOYBEHHOH THIPOJNOrMH paccMaTPHBAIOTCH B CBSI3H C BOINPOCAMH TEOPHH
0YBoOGPa30BaTEAbIIBIX [IPOHECCOB.



®OPMbI BOJ bl
B MO4YBAX

Boxa B mouBax HaxoZHTCS B TPeX COCTOSIHHX: TBEPAOM, JXKHIKOM, ra3oo0-
pasHom. [lo ¢u3HUECKOMY COCTOSIHHIO, MOABHKHOCTH, AOCTYNHOCTH H 3Haue-
HHIO /I pACTeHHH M ADPYTHX OpPraHH3MOB IOYBEHHYIO BOAY MOXHO NOJ-
pasiesuTb Ha pasjuuHble (GopMbl: MapooOpasHylo, XHMHUYECKH CBSI3aHHYIO,
(Gu3HUEeCKH CBSI3aHHYIO, KaNW/IIAPHYIO, CBOGOAHYIO: I'PaBUTAlMOHHYIO, B dop-
Me JbJa (KpHCTa/JuyecKass Bojga) U AP.

INNAPOOBPA3HAS BOJA

Bopasuble napsl cofiepxkaTtes Bceria B IOUBEHHOM Bo3lyxe, 06pa3sys ¢ HAM
HapOBO3AYILHYI0 cMecb. B GOJBIIMHCTBe CaydaeB MOYBEHHBIH BO3AYyX HACHI-
meH napamu Bogbl no 100%, npu stoM comepxaHde napooGpasHOil BOXH B
nouse cocrasaser okono 0,001Y%. Jlump kKorga mouBa yB/aaXKHeHa MeEHbILE
YpPOBHSI TakK Has3bIBaeMOH MaKCHMaJjbHO#l rurpockomHutocts (MI), Baax-
HOCTb TMOuYBeHHOro Bo3nyxa MeHbiue 100%. IIpu Bo3pacraHuM TeMmepaTyphl
yOpyroctb NapoB B IOYBeHHOM BO3JyXe BO3pACTaeT, CHHKEHHE TeMIepary-
pbl IPUBOJHUT K HACHILIEHHIO BO3AyXa lapaMH BOJAbI H K KOHJAEHCAIHU MOCae)-
uux. [lapoobpasnas Boxa HenpepHIBHO 0Gpa3yeTcs B N0YBe, YXOAUT U3 ONHHX
TOpH3OHTOB B JpYrHe H IpeBpaliiaeTcs B HHble GOpMBI BIArd NyTeM KOHIEH-
cauuu uau copbuuu. OTpHLATe/bHBIE TeMIlePaTyphl BHI3BIBAIOT OCOGEHHO
CUIbHYI0 M OGBICTDYI0 KOHJAEHCALMIO Napoo6pas3HOH BOJABL Hee HaMep3aHHe
B BHIe sbja. [lapooGpasnas BOJgA NepelBHraeTcsi B MOYBe IACCHBHO ¢ NOY-
BEHHEIM BO3AYXOM IIOJ BJHSHHEM H3MeHeHHH aTMmoc(epHOro JaBJIeHHs, TEM-
HepaTyphl, BIaXKHOCTH UM aKTHBHO — nyTeM AHGy3un Oaarofaps HaJHYHIO
rpaauenTta ynpyroctd. Ilpu ABuKeHHH BOAL B ¢GopMe mapa, eCTECTBEHHO, HE
nepeMellalOTCsl HUTaTedbHble BelllecTBa H coad. OfHako mpouecc o6pasoBa-
HUsl TapooOpasHOf BJarn BCerja CONMPOBOXKAAETCS HAKOMJIeHHEM B TOM FO-
pU30HTE, I'le NIPOMCXOAMT MCIlapeHHe, BellleCTB, GBIBIUHX B PacTBOPE.

XHMHYECKH CBA3AHHAA W KPHCTAJNJIM3AUHMOHHASA BOJA

Muorue muHepanel nous comepxart Boay: rumnc (CaSO4-2H,0) — okoao
21 Bec.%, mupabuaur (NagSO4-10H,0) — okoso 69 Bec.%, xmopup mar-
s (MgCly-6H,0) — oxoso 50 Bec.%.



Posib XpMHYECKH CBSI3aHHON BOJABI OCOOEHHO BEJHKAa B 3aCOJEHHBIX INOY-
Bax. B Hux cojepxauue coJsel, KpUCTAMJIU3YIOIUXCS ¢ GOJBIINM KOJHUYECT-
BOM XUMHYECKH CBSA3aHHOH BOXALI, MOXKET COCTaBJsATL 2—5 u paxe 20 —
30 Bec.%. B Takux ciayyasx TouBa YAepKUBAaeT 3HAUHUTE/IbHbIE KOJHUECTBA
KpHUCTANNN3aLHOHHON BOABI. V3 HEeKOTODHIX COeAVHEHHH XHMMUECKH CBSI3aH-
Has BOJA JETCKO BBILedsercsl mpH TeMmneparypax 20—25° (Mupabuaut); B
clydae THICAa OH& HauyWHaeT BHIenasiTbcs NpH TeMmiepatrype 60—65° C.

Bropuunble TJIHHHBIE MHHepaJbl TaKXKe COJAEPXKAT BOLY, BXOIALIYID B
cocTaB HX KpUcTasanueckon pemwerku (B ¢dopme OH-). Dra Boma moxer
OBITH NMOJHOCTBIO OTJAaHa JHIIb INIPH BO3AEHCTBHH TeMIIepaTyp TnOp#AaKa
165—175° a mas HekoTophix (paxuuid Boabl — 300—500° u Beume. CxomHol
dopmoft siBJsleTCS BOJA, XMMHUYECKM CBS3aHHAs B THAPOOKHCIAX IKenesa,
aJNIOMHUHNS, MapPTaHIla UIH KPEMHHSL,

KpucrannusannoHHas Bofa 10 (PU3UYECKOMY COCTOSIHHIO SBJASETCS pas-
HOBHAHOCTHIO TBepuoll Boiawel. OHa HeloJBHXKHA, pacTBopsiomuM 3ddexrrom
B OTHOLIEHHH NHTATEJbILIX BELUIECTB U COJTel He o6JanaeT ¥ COBEPIUEHHO He-
DOCTYNHA PACTEHHAM.

Henoyuer cyumecTBoBaHus OO/BIIUX KOJUYECTB XUMUUECKH CBSI3aHHOH M
KDHCTA/IN3aNHOHHON BOABl, HaNpUMep B COJOHYAKAX H TAXKENOIVIHHHCTHIX
N0YBax, MOXET CJAYXKHTb HCTOYHHKOM Cepbe3NLIX OIIHGOK IPH OLEHKe 3ama-
ca moJe3HOoi BJAard B NouBax nepel MoauBaMHu. Tak, nmpu GoJbLIIOH 3acoJseH-
HOCTH M 3aruIICOBAHHOCTH NOUB BJ&XIIOCTh Aaxe nopsaxa 259 (onpenense-
Mas nyrem BeicymimBaHua npH 105° C) mnpeicraBiena IaBHEIM 06pasoM
KpUCTAJJIH3a1HOHHOH BOJNOM, (M3HOJOrHYECKH HELOCTYNMHOM MJs pacTeHui.
B cuibHO THNCOHOCHBIX TOYBAaX BJAXKHOCTH CJAEAYET ONpeledsiTh METOLOM
cymwku o6pasnoB npu Temnepatype 60—65° C.

®HU3HUYECKH CBA3AHHAS BOJA

Bona sBiisiercsi cBO€0Gpa3HOH JKHIKOCTBIO C OCOORIMY, NPUCYLIUMH TOJb-
KO efl cBoficrBaMH. OHa COCTOHT U3 DHIXJIO ACCOHHHPOBAHHBIX MOJIEKYJ C SIC-
HO BbIpaxKeHHBIMH [HMIIOJILHBIMH CBOHCTBAMH. Tak Kak BOJA HMeeT BecbMa
BBICOKYIO JUJEKTPHUECKYIO IocTOsiHHYI0 (76—80) u HefiTpaabHyo peakiluio,
TO BBICOKOAHCIIEpCHble MHHepaJjibHbBle ¥ OpraHHWYeCKHe YacTHIbl IIOYB IO OT-
HOIIEHHUIO K BOJAE 3apsidKeHbl NPEHMYLUECTBEHHO OTPHLATE bHO. MoseKybl
BOJbI JIEFKO M IPOUHO TOIVIOMIAI0TCS, COPOHPYIOTCS OTPOMHON IIOBEPXHOCTBLIO
NIOYBEHHBIX NOP H JHCIEPCHBIX YacTHL, 00pasys IJEHKH OPHEHTHPOBANHBIX
nunousell Boabl. CTeneHb OPHEHTHPOBAHHOCTH Y NPOYHOCTb (HKCALHH COP-
OUpPOBAHHBIX MOJIEKYJ] BOABI HamboJbmine BOJH3U IOBEPXHOCTH IOYBEHHHIX
YaCTHI, U TOCTENEHHO YOBIBAIOT 110 Mepe yAasellns OT YacTHI, BO BHELIHHX
CJIOSIX TOJHMOJIEKYJIIPHBIX TJIEHOK.

ITo crenenu nOABHXKNOCTH (IIPOUHOCTH CBSI3U) PAa3JHYalOTCs IBe (GOPMH
cOpOHPOBAHHON BOALI: NPOUYHOCBSI3AHHAS — MIPOCKONHYECKAS U PHIXJIOCBS-
3aHHasl — NJIeHoYHas. ‘

®u3MueckH NpoyHOCBsA3aHHAs (IHrPocKonMyeckas) popa. Besikaa nousa
B BO3JLYINHO-CYXOM COCTOSIHHH COJEPIKHT HeKOTOpOoe (OOBIYHO He(Oo.JbLIoE)
KOJINYeCTBO THTPOCKONHMYECKOH BOABI, aJCOpOHPOBAHHOM H3 BOJSHLIX NapoB
NOYBEHHOTO BO3JyXa IIOBEPXHOCTbIO TBEPABIX WaCTHI. [ HUrpocKomuuecKast
BOJAa HaXONUTCS B IIOYBAX B COCTOSIMH, OJH3KOM K TBEpIOMY TeNy, H yAep-
JKHBACTCA y TOBEPXHOCTH HOYBEHHBIX YACTHI, OUEHb BLICOKHM [AaBJEHHEM —
10 000 — 20 000 arm.

[InoTHOCTE NMPOYHOCBSI3aHHOH BOJAE B TOYBE 3HAYHTEJHLHO BBIIIE, YEM
IJIOTIIOCTb CBOOOAHOH BOABI, M JOCTHraeT BeJAHYHH mopsaxa 1,5—1,8. Haxo-
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ASCb B NPOUHOCBSI32HHOM COCTOSIHMH, THTPOCKONMHYEcKas BOJA MOXKET Iiepe-
IBHTaThCs, JHIIb Nepexolis B GOpMY Iapa, uTO 3aBHCHT OT H3MEHEHHH TeM-
mepaTypbl W BJaXKHOCTH NOYBEHHOTO BO3AyXa. I'Mrpockonuuyeckas Boja MO-
XKeT ObITh OTAAaHa NMOYBOH MOJHOCTBIO TOJBKO NMpH Temnepartype 1056—110°C.
BesencTBie cBOelt HENOABMXKHOCTH OHa He DacTBOPAET M He TNepeMellaeT
IHUTATEJIbHBIX BEIECTB ¥ COJEH B NMOUYBaX H (PU3UOJOTHUECKH IIOJHOCTHIO He-
pocrymHa Is pacreluuit. Jlumosn cop6HpoBaHHOH BOAb OPHEHTHPOBAHBI
BOKPYT TOYBEHHBIX YACTHI, ¥ KaK Obl (PHKCHDPOBAHLI CHJAAMH IIPHUTSIXKEHHA.
'urpockonnueckas BoZa OKYTHIBAET YaCTHIB NOYB OYCHb TOHKOH ILIEHKOH,
COCTOAIILEN H3 HECKOJIBKHX MOJIEKYJISDHBIX CJIOEB, yMeHbllast CBOGOLHBIN IIO-
pOBELE 06BEM.

Conep:kaHHe THTPOCKONHUECKOH BOJABI 3aBHCHT OT MEXaHHUYECKOro co-
CTaBa [I0YB H TPYHTOB, 3HAUUTEJBHO BO3PACTasi B 'YMYCHHIX, TOP(MAHUCTHIX,
TJHHUCTHIX TOYBaX M YMEHbINASCh B cylecuaHblx u mecyaHblx. Ha cogep-
JKaHue THTPOCKONHYECKOH BOAEI B IIOUBe BJHSIOT TaKXe TeMIlepaTypa H
BJAKHOCTH BO3Ayxa. Ecayu HaBecKy NOUBH B TeueHue AJNHUTENLHOTO BpeMeHHU
ocTaBUTh B atMocdepe, 6.1M3KON K IOJTHOMY HacHILEHHIO lldpaMH BOAHL, TO
6yIeT NPOUCXOAUTh MelJIeHHOe YyBeJHueHHe COHep:KaHHs T'HTPOCKONHYECKOH
Bjaarn. OmHaxKo ¢ onpelieJleHHOrO MOMeHTa YBeJHueHHe COJAePXKaHHus THIPO-
CKOMHYECKOH BJIar¥ NPEKPATHTCSA. B/akHOCTb MOYBHL JOCTUTHET YPOBHS Mak-
CHMAaJbHO} THIPOCKONHYHOCTH.

dusuvecky pbixJaocBa3aHHas (naeHouHas) Bopa. CeoGoxuas TOBepx-
HOCTHAs 3HEPTHS BBICOKOJHMCIEPCHBIX NOYBEHHBIX YACTHH, CNOCOGHA JIOBOJBHO
Npoulo YAEpKHUBaTh, KpoMe COpOHPOBaHHBIX IapoB, HEKOTODOE KOJHUECT-
BO BJaTH, ABASOLENCS CBOEOOPAa3HOH MHOTOMOJIEKY/NSIDHOH ILIEHKOH BOKPYT
YacTHI, B yIaXx HMX CThlKa, BHYTpH Meapuaimux mop. Cuia, ¢ KOTOpo#
yAepXKHUBaeTCs TaKas pHIXJOCBsi3aHHasi (IUIEHOYHAs) BOXA Y NOBEPXHOCTH
NOYBEHHBIX YaCTHL, H3MepsieTcs 3HAYHTeNbHO MEHBIIMM JAaBjieHHeMm — | —
10 aru (Hdoaros, 1946, 1948).

[To ¢usuveckoMy COCTOSIHMIO TJIeHOYHAS BOAA HAXOOHTCA Kak 6Bl B BfA3-
Ko-xkHujgKo# ¢opme. Ilpeamosaraercs, 4TO pHIXJOCBS3aHHAs  (IJIeHOUHAst)
BOJa MpelcTaBJeHa COTHAMH pSZOB AHIOJEH, mociedoBaTeJbHO 00Jexaio-
mux oguH Apyro#. CreneHb OpUEHTHPOBAHHOCTH H (HKCHPOBAHHOCTH HHUIIO-
Jed Bojbl B IJICHKE 3HAYKTEJbHO MeHbLIasl, yeM B CJyuae ¢ THIPOCKONHYe-
CKOH BOJOH.

ITo-BunnMomy, B 3TOH CJIOXKHON M pa3iOPOAHONH KaTerOPHH NOYBEHHOH
BJIaTH HMMEIOTCA IIOCTENEHHble IepeXOAbl K COGCTBEHHO KaNHMJISAPHOE BoOXe
B yIJiaX CTHIKOB YacTHLL M TOHKHX Nopax. IlieHounas Boma crnocoGHa mepe-
JBUTATbCA B DA3JHMYHLIX HanpaB/eHHAX OT yYyacTKOB OoJblied BIaKHOCTH
(6onblLiell TOJIMHHBEL MJIEHKH) K MEHblIeH, T. €. OT GOJIBLIErO YHCJHa MOJEKY-
JAPHBIX CA0eB BOABI K MX MeHblleMy yHcJay. OIHAKO CKOPOCTb 3TOTO IBHU-
JeHus upesBblyaHHO HesHauuTeabHa. IlieHouHass BOZA OTpPaHUUEHHO M0O-
cTynHa AJa pacreHHii. OCMOTHYecKOe [aBJeHHe BHYTPHKJIETOUHOI'O COKa
pacTeHnit TO3BOJISIET KOPHEBHIM BOJIOCKaM BcachiBaTh 3Ty Boay. Ho us-sa
KpalHe MaJod TNOJBMKHOCTH IIJIEHOYHOM BOXBI pacTeHHe PAacXONyeT 3alac
Braru ObicTpec, yeM OH BOCCTAHABJMBACTCS, BCJAEACTBHE UYETO B KapKylo
CYXyIO IIOTOJly pacTelye HauunaeT BSHYTD.

JlaGopaTopHble ONBITE W HAGMIOJEHHS B MOJEBHIX YCJIOBHSAX CBHAETENLCT-
BYIOT O TOM, 4TO IVIEHOYHAasI BOJa CNOcOo6Ha pacTBOPATb M MEPENBUTATH COJH.
B uacruocTH, mepenBUrasicb K MECTY HCHAPEHHS, MACHOUHAS BOAA MOXKET
NepeHOCHTh COJIH B TOYBe B TOPH3OHTAJbHOM HJIM BEPTHKAJIbHOM HAlpas-
JieHHY Ha 4—6 m. 3amep3aHHe MJEHOUHON BOJBI 3aTPyAHEHO. EcTh MaHHEbIe,
"UTO OHa 3aMep3aeT JULIb IpH TeMnepatype Huxke mMuHyc 70, 80°.



HauGoanbliee cofepxaHne pPHIXIOCBSI3aHHOA BOALI (NJIEHOYHOH) BTIpYH-
Tax ¥ nouBax HaswBaercs, no A, @. Jlebenesy (1927), makcumanbHoOll Mo-
JgekyaspHoll Baaroemkocteio (MMB). Ilpu comepxkauuu BOAbB B TOUBE,
6nu3koM K ypoBHIo MMB, Bnara Hepeiko KOHIEHCHPYeTCS H IIOABJSETCH
KanujjaspHas BoAa. [loatomy rpanuna MexAay 3THMH ABYyMs (GOpMaMH BOIBI
B IIOYBe yCJOBHA.

BennunHa BJIaXKHOCTH MOUBBEL NIPU CONEPXKAHHU B HeH IVICHOUHOH (pBIX-
JIOCBSI3AHHOH) BJjlaTk BCerja BHILE MaKCHMAaJbHOH I'MPOCKOIIHYHOCTH, HO He
BhiLIe MaKCHMaJbHOH MOJIEKY/SPHOH BJIarOeMKOCTH.

IIpouHo- ¥ pHIXJIOCBsi3aHHAs BOJA 3aHMMAaeT HHOTAA 3HAYUTEJbHBIH 06beM
¥ YMEHbIIAET CeueHUe BHYTPEHHHX NOP M KaNHAIsApoB (mHornpa Ha 20—40%).
B nouBax M rpyHTax TsKeJOr0o MeXaHHYECKOrO COCTaBa (M3HYECKU CBA3aH-
Has BOJA MOXKeT IeJHKOM 3alOJHUTh TOHKHE IIOPH, UTO HPUBOJIHUT K BO-
JOHENPONHIAEMOCTH.

KANMWJJIAPHASL BOOA

Mounexyabl BoAbl, HaxoasLiuecs: BOJNH3H U Ha CaMOU IOBEPXHOCTH XKHUAKO-
CTH, HCNBITHIBAIOT NIPHTS2KEHUE CO CTOPOHBI MAaCChl MOJIEKYJI, JexalluX HHUxe
MOBEPXHOCTH pasfena Boja — BO3AYX. IDTo BjaedeT 3a coboil o6pasoBanue
IJIEHKH NOBEPXHOCTHOTO HATSKEHHS W pa3BHTHE BHYTPEHHEr0 MOJEKY/ISPHO-
ro gasJieHHs, poctHraiomero 11000 arx. BeanunHa noeepXHOCTHOrO HaTtd-
KeHHUsl BEIpaxaercs: OObYHO B eAMHUNAX OUH/CM, YTO COOTBETCTBYET NOBEpX-
HOCTHOH 3HeprHH IJIEHKH B ape/cm2.

Jas pasanmuHBIX KHAKOCTEH BeJWUMHA TNOBEPXHOCTHOTO HATSIKEHHS KO-
aebaerca ot 16 mo 75 ape/cm?. TloHHKeHHe TeMIepaTypbl 3aMETHO IOBHI-
IIaeT IIOBEPXHOCTHOE HaTaxKeHHe U Haobopot. Ilpn kosebaHum TemnepaTyphl
B nmpexenax 0—40° C Bsi3KocTb BOXBI H3MeHseTcss B 2—3 pasa, a IOBepX-
HOCTHOe HaTsxKenune-—Ha 109 (ta6a. 1). 310 BecbmMa pe3KO CKa3BIBAETCS
Ha BOAHOM peXKHMe T0YB M Ha IIPOCTPaHCTBEHHOH MUTpanuy pacTBOpPOB cosefl

H NUTaTe/JbHBIX BEIIECTB.
Ta6aunma 1

Temnepatypa W CBOMCTBA BOAB

t, °C IInoTHOCTh, 2/¢M® | BASKOCTB, nyasst Hagg,ﬁeﬂéﬁmgﬁe/m
0 10,9999 1,78 75,6
10 0,9997 1,30 74,2
40 0,9922 0,65 69,6

IIpn conmpHKOCHOBeHHM BOJBI CO CTEHKAMH IOP KaNWJIJASPOB BCJEICTBHE
CMAYMBaHUsl U AEHCTBHs 3JE€KTPOCTATHIECKUX CHJ B HUX 06pAa3yIOTCA MEHHC-
K4 Tem OoJiblleH KPHBH3HB, YyeM MeHblle AHaMeTp KamuaiaspoB. [loBepx-
HOCTHOE JaBJieHHe NOJ BOTHYTBIMH MeHHCKaMHu OyJeT meHblle, ueM AaBJIeHHE
NMOJ IJOCKOH INIEHKOH IOBEPXHOCTHOTO HATSIKEHHA. DTO yMeHbIEHHEe [aB-
JIeHHS] HAa3blBA€TCS <«OTPHLUATEJBHBIM KANHJJAPULIM [aBJIEHHEM», H OHO
TeM Bblllle, yeM O0J/blle KPHBH3HA MEHHCKOB (T. €. UeM yiKe 1opa MM KanHi-
JAp) U ueMm Cylle IouBa.

PasBuTtHe OTpHLATENBHOrO KalHJISPHOTO HABJEHHS H, CJAEIOBATENBHO,
SKBUBaJeHTHOH O pa3MepaM COCyIlieH CHABI BHI3LIBAET MOIbeM BJATH B Ka-
MHAIAPAX H IIOPAxX Ha BHICOTY, OTBEUAIOUIYIO KANUMJIAPHOMY HABJeHHIO (HIH
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Puc. 1. CxeMa pasBUTUSL OTPHUATEJNBLHOTO JABJiGHHA MOJ BOTHYTHIMH MEHHCKaMM B Kamui-
asgpax

Puc. 2. Cxema Kanu/uisipHOH KaBMLl M BETBHCTHIX Kamuaaapos B nouse (no ®. Ilymkepy,
1937)

cocymedl cune). [IpoHcxoauT BhITaJKMBaHHE BOJB B KalH/AJIAP, a MEHHCK
Kax Obl IOZHUMAaeT BOLY B Kanujispe. TO fBJIeHHE KANUJASIPHOCTH HIJIO-
<¢rpupyetca puc. 1.

BeicoTa (maJbHOCTB) KamH/MSPHOTO NEpelBHIKEHHUs pacTBopa ollpene-
JifeTcs MOBEPXHOCTHBIM HaTsKeHHeM (BO3pacTaer NpH yBeJMUeHHU HaTsizKe-
HHSI) ¥ pajHycoM KaNWIspoB (Bo3pacTaer c ero ymenblieyuem). Cuuraror,
4TO AJS1 BOJABL NpH TeMueparype 20° U HOJHOM IIOCTOSIHHOM CMAayHBaHHH I10-
TeHUMAJbHAsA BBICOTA KaNMJIAPHOIO MOAHSTHR YAOBJIETBOPHUTENBHO BRIpA-
xaerca dopmynon JKwopena: h=0,15/R, rne R — panuyc nop . dns xanua-
JaspoB ¢ paguycoMm R=10-¢ cu BcacwiBaiomas cuna pocturaer 150 xefcs?,
a noTeHuwaJabHasd BbicoTa MHOAHSTHS BoAb — 1,6 xkm (JIbixoB, 1950).
B peasbHBIX yclOBHSIX NPHUPOIHEIX 'PYHTOB M NOYB KaNMJISPhl U NOPHI Ta-
KOro nuamMeTpa MHPOKO BeTpevaroTcsa. o MX HempepbIBHOCTH B 26COJMIOT-
HOM GOJIBIIMHCTBE CJAyYaeB MHOTOKPATHO HApYHIeHA KPYNHLIMH HOPAaMH, Ka-
MepaMH, YETKOBHAHLIM H BETBHUCTHIM CTPOEHHEeM, KalMIIApaMu OOJBIIOrO
auamerpa, TO3TOMY peaspHOe ABHXKeHHe KalWJIgpHOH BOAL B TOYBAX He-
CPABHEHHO CJIOMKHEE,

B u3oaupoBaHIBIX BETBHCTHIX KamuUJIsApax BO3HHKAE€T MHOTO BOTHYTHIX
MEHHCKOB, MOJHUMAIOWINX M YAEPHKHBAIOIIWX BJary B nouse. B coobuman-
IHXCA Kanuanspax 6oJjlee TOHKHH H3 HAX TPAHCIOPTHPYeT Bjary Ha 6o0Jb-
IIyl0 BBICOTY W OTCacChIBaeT BJATy U3 GoJee KPYNHBIX KaNHMISPOB, HCHOJb-
3ys HX Kak IHTaioliHe pe3epByapnl (puc. 2).

TlpH mocrenmeHHOM CTeKaHHH BJATH B NEPEYBJAXKHEHHOH MOYBE ee YeTOu-
Hble, BETBHCTBle, COOOWIaOUIMeCs H H3OJHPOBAHHBE KaNWJJISADH yIEepIKH-
BAlOT OOBIYHO 0OJbINE BOJBIL, YeM IIPH yBJaXKHEHHH 3TOH 3Ke CHCTEMBI CHH3Y.
D10 Tak Ha3pIBAEMOE fBJCHME KaNMHMLISPHOrO THCTEPE3UCA, KOTOPOe HTpaer
OTpOMIIYIO DOJib B IIPAKTHKE OPOLIAEMOTO 3eMJIELENHS H COJEBOM DEXHME
TIOJHUBHBIX TTOYB. :

! Papuycel nop nas IpyHTOB pa3Holl ynakoBkd, mo A. A. Poxe (1965), cocraBasior 0,29—0,73
OT pajiHyca YacTHL, TPYHTa.
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KanuisipHasi Biara psfoM yueHbIX paccMaTpHBaeTcs Kak CBOGOAHAT —
rpaBHUTAlMOHHAS BOAA. B M3BECTHOM CMBIC/IE 3TO BEpHO, TAaK Kak KamHi-
AsIpHAst BOJAA B KAKOM-TO CTeNeHH 3aBHCHT OT CHabl Tskectd. OxHaxo xa-
MAMISApHAS Blara BO3HMKAeT M CYLIeCTBYeT B NOYBE NOJA BJIHMAHHEM 4YHCTO
du3nUeCKHX KanuVIsIpHO-MEHHCKOBBIX CHJI, YAEPKHBAIOIMHX 3Ty BOAY B
C/TIOXKHON TOHKOMOPHCTOM cHcTeMe mous. IlosToMy oma He sBJsercs abco-
JIHOTHO CBOGOIHOM.

TIpounocTh CBA3H KamHAISPHONH BOLbl ¢ IOYBOH BhIpaxaercs paGoToOM,
KOTOPYIO HeOGXOJMMO 3aTPaTHTb AJs YAaJeHHS 3TOH BOAB M3 TOYBLL By-
kuaiem (1907) HasBam aty paboTy «KamMIISIPHBIM ToTeHuuanom». Kamui-
JADHBIA MOTeHHMaJa OyZeT TeM Bbllle, yeM IOYBa CyIlle, TaK KaK C YMeHb-
IIeHHeM BJAaXHOCTH IOYBH YBeJMUHUBAETCs KPHBH3HA MEHHCKOB BOJHI, CO-
XpaHHMBIIeficss B CAaMBIX TOHKHX TOpAX, H, Cef0BaTeIbHO, HX cocylas ( Bo-
nonoxbeMHas) cuaa. Tak, cyxas mouBa BcackiBaer BJIary ¢ cuiof go 1010 dun
(Pone, 1966).

KamunnspHeld motedunuans, T. €. BeJHYHHA HaTSXKEHHS — BCACHIBaHHA,
BLI3LIBAEMOTO MEHHCKAMH TPH PasJHYHOM COAEPXKAHHH B TOYBE KAMHJISAP-
HOH BOJBI, M3MepSAETCcs ClelHaJbHBIMH NpHOOpaMH (KanmWIJIsSPUMETp, TEH-
3MOMeTp) M BEHIpaxaercs B aTMocdepax, CAaHTHMETPAxX BOASHOTO cToj0a MK
nauHax M Gapax. Ilpu nomomu NogoGHBIX NpuOOPOB MOXKHO OIpPENeNIHTh B
nouBe (paKTHUECKYIO BJAXKHOCTh (MO IIKaje, CBA3bIBAIOLIEH BJIAXKHOCTD M
KanWJIspHBIN TOTEeHUHa ), BO3MOXKHYIO BBICOTY KalM/JISAPHOTO TOLHATHA
BOIH B AaHHON nouse, AU depeHnraJpHyI0 NOPO3HOCTh (IO IIKaJje, CBA3HI-
Balolllell COCYINYio CUIy W BeqnuuHy nop). Ha puc. 3 BHAHO, 4TO HaWBEICLIHE
TI0Ka3aTesqd KalHLISIPHOrO MOTeHNHala, ONpefessieMble TeH3HOMETPOM, CBOf-
CTBEHHB TOJCHIXAIOMMM T[JIHHAM H CYIVIHHKAM.

Ckoduan (Schofield, 1935) npenmoxun BrIpaXaTh BCaCHBAIOUIYIO CHIY
(BcacheBawouiee JaBJieHHE) KaNWMISPHEIX MEHHCKOB He YHCJOM CAaHTHMETPOB
BOASHOro crosba, a AecATHYHHIM Jorapudmom 3toro uucia pF.Toraa, Ha-
npuMep, AaBjaeHue nopgaka 1 ars, oxono 1000 cu BoasHOro cronba, 6ynaer
COOTBeTCTBOBaTh pF=3, a naBjeHHe, pa3BUBaeMOe MEHHCKaMH B CyXOH 1oy-
Be, nocrurapomee 10000 arm, npumepHo 10000000 cu, BeIpasuTcs HHIAEK-
com pF==7,0. Ckodung noxasaj, yTo MeXIy BeJHYHHOH BJAXKHOCTH, €€ H0-
CTYNHOCTBIO ¥ TOJBUKHOCTBIO, C OJHOH CTODOHBI, H BCACHIBAIOIIMM JaBJe-
HHEM — ¢ IpYTOH, CYIIeCTBYIOT TecHasi CBSI3b W 3aBHCHMOCTb (Tabi. 2), XOTs
¥ ¢ miaaBHHIMH nepexoxamu. C 3TOH TOUKH 3peHHs, pemralomiuM ¢GaKToOpoM
NOApAa3feseHUs] NMOUBEHHO! BJard Ha KAaTEeTODHHM M BHABI SBJSETCS 3Hepre-
THYeCKHH (HaxKTOp, T. €. MPOYHOCTb CBSI3M H BeJHYMHA CHJ, HEOOXOAMMBIX
JUISL yAaJieHusT aTol Bjar# (NOTeHnWas, AaBjeHue).
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TaGaupma 2

3aBHCHMOCTD MeXAYy BCAcChiBAIOWIUM JABJCHHEM H JOCTYNHOCTHIO
BJIATH

dopma Baaru i’;ﬁﬁi‘ﬁ‘gﬁ‘;ﬁ) 3HayeHHe OIS pacTeHHH
CeoGognas — HocrynHa
Kanunaspaas <3 »
Tnenoynas 3—4 DocTynHocTh TOHMIXEHa
Tlpounoces3anHas 4,1—4,2 | Ycroliunoe 3aBsajaHue
T'arpockonnueckas 4,6—7,0 | Hepocrynua
Cyxad mousa >7 »

Hecymas cuia MeHHCKOB, T. e. paboTa, KOTOPYIO OHH MOIYT IIDOH3BECTH,
NOAHAB BOLY Ha ONpeneJeHHYI0 BBHICOTY, OyneT Tem OOJblile, yem MeHbIIE
pajuyc 1op ¥ KaNHJJIspOB, HHauye roBops, yem OoJiblle KpUBH3HA MEHHUCKOB.
TTockonbKy T'PYHTHI H IIOUBBI CHCTEME! BEICOKOZHCIEPCHBIE, MEHHCKOBBIE CHJIHI
HpOSBJASAIOTCH B HAX TeM CHJAbHee, uYeM TAXKeJee HX MeXaHHUecKHH COCTaB.
WimeHHO mosToMy MOuYBH CIOCOGHB! yAepXKHBaTb B CBOeH TOJIle H Iepe-
IBHraTh Ha ONpefeJeHHOe DpacCTOsfHHe KanuaaapHylo Boay. KanuiaapHas
BOJa TepeaBHTraeTcss B CTOPOHY MeHbllled BJIaXKHOCTH KakK B BEePTHKaJbHOM,
TaK U B TOPH3OHTAJbHOM HanpasieHun. ITocienHee, ¢ yueToM thakropa Bpe-
MeHH, MOXeT IIPOMCXOZUTb Ha 3HayHTeJbHble PacCTOSHHA.

Ilo husHuecKOMY COCTOSHHIO KaNMIspHAs BOAA KHAKasd. [Ipu oGBUHBIX
npejelax TeMIepaTyphl KamHAIspHas BoAa CBOOGOAHO HCIapsieTcs ¢ IOBepXx-
HocTH MeHHCKoB. Eciu HcnapeHue cHUMaeT ¢ IOBepXHOCTH MEHHCKOB 4acTb
BJIaTH, TO NPH NOCTOSHHOM HCTOUHHKE YBJIAXXHEHHA HOBBHIE MNOPIHHU BOIHI
6yoyT MOCTyNnaTh B KaNMHJJISP, CTPEMACh K TOMY YDOBHIO, KOTODBIf OTBEUaeT
pazmycy xanuaaspos. OTpHUAaTe/bHbBE TeMIlepaTypbl IPUBOAAT K 3aMep-
3aHNI0 KanuaaspHoil Boabl. CHHIKeHHe TeMIlepaTypbl TOYKH 3aMep3aHus
KalWWIApHOH BOAB Oymer TeMm OGoJpliHM, 4eM OOJblie B IOYBE pac-
TBODHMBIX coJsiefl. Kak OTMeueHO Bhllle, KamHJIJISApPHAs BOAA NO H3BECTHOH
CTENeHH He MOJUHHACTCS CHJE TSAKECTH, HOCKOJbKY MEHUCKH CIIOCOGHBI B TJIH-
Hax M JECCOBBIX CYINIMHKaX NOAHATb BoXy Ha 3—7 m. OIHAKo «He3aBHCH-
MOCTb» KaNMJISPHOH BOABI OT CHJIBI THkKecTH orpaHuuesa. IIpu noJuBax,
MPOMBIBKAX MJIM €CTECTBEHHOM CHJIbHOM YBJaXKHEHHH IOUB C GJH3KUMH TPYH-
TOBBIMH BOfAaMH (2—2,5 #) IPOUCXOAUT HEPeXOJ 1acTH KAMWLISPHON BOJBI
B rpaBHTaUHOHHYI0 GopMy (Kanwasphuuiil c6poc, no A. @. JleGeneny).

KanunnspHas Boda BHCOKONOJABHXKHA, C€NOCOOHAZ 00ecleYHTb BOCHOJ-
HeHHe 3anmacoB BOJBI B TIOYBe NIPU HHTEHCHBHOM NMOTpe6JIeHHH €e pacTeHHAMHU
HJIH NpH ucnapenud. OHa cBOOOJHO pacTBOPSIET M NMepeMellaeT HpH JABHKe-
HHY pacTBOPHMEIE COJIH, KOJJIOHZHEE OpraHWYeCKHe M MHHEpaJbHble COeNHu-
HeHHd, TOHKMe cycneH3nH. IlepeliBMKeHHe W HCIapeHHe KANH/LIAPHOA BOAHL
urpaeT rpoMajHyio poJab B 06PAa30BAHNU 3aCOJIEHHBIX JIOYB, CKOMJIEHUN MOJY-
TOPHBIX OKHCJIOB, BTOPHUHOro KpeMHe3ema. OpolleHHe B OCHOBHOM HalpaBb-
JIeHO Ha co3flaHHe B NOYBAX 3alaca KalWIspHOH BOIHI, NpPeICTaBJsiouIel
cobo¥i 3HayHTeJbHYI0 YacTb NOYBEHHOTO pAacTBOpa. Pas3iHualoT HECKOJBKO
Pa3sHOBMIHOCTEH KaNHJJISPHOHA BOAB B 3aBUCHMOCTH OT JIMTOJOTHY IIOYB U ee
B3aHMOOTHOIIEHHH ¢ TPYHTOBOH BOJOM.

Kanuansipao-noanepras Boga o6pasyercsi B IpyHTe  nouse B hopMe Tak
Ha3bIBaeMOH KaNnMJASPHOH KaHMbl, IpeJCTaBJEHHON C/OeM BJArH, NOAHSTON
OT 3epKaJjia TPYHTOBBIX BOX CHJIAaMH KaNMMJISPHBIX MEHHUCKOB.
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Puc. 4. Cxema pacnpejiejienus Kanuaiap-
Ho-moaneptroii (A) ¥ KamHAJASPHO-mOABE-
mendoit (5) BAark B nousax

Kak cnenyer us puc. 4 u tabJ.

Biicora noTeHINAIBHOrO TOAHATHS
KanuinagpHOH KakMbl Haj YypOBHeM
IPYHTOBBIX  BOJ  HENOCPeACTBEIHO
3aBUCHT OT MEXaHHYECKOTO COcTaBa H
CTPYKTYDHI TIOYB, OHA CHHXKaercs B Ie-
ckax u cynecsix fo 40—60 c¢u u BO3-
pacraeTr B CyrJIMHKaX M [VIMHAx 10 2—
7 m. B cayuae pacxoma Kamus/isipHo-
noAnepTod BOAB Ha TpPaHCIOHPALHIO
pacTeHHsIMM HJIM Ha MCTapeHHe 3amac
BJaTH BOCTOJHSIETCS HOBBIMH IOCTYI-
JEHHAMH M3 TPYHTOBOH BOAnI. [Togbem
YPOBHSI TPYHTOBOH BOJBI CONPOBOXAA-
eTcs HOBHIIIEHHeM YDPOBHA KaNHJJIAp-
Hol Ka#imbl. OmnyckaHue TPYHTOBHIX
BOJ, BHI3BIBAeT ONyCKaHWe YPOBHS Ka-
nuadapHolt  kadMbl. HapamuBanue
BBICOTHl KaNUMJASApHON KalimMbl (TyTeM
duabTpanuy atMocHepHoOH UK NOJHB-
HOW BOJBI) CBepX Hecyluell CHJH Me-
HHCKOB BBI3LIBA€T COpPOC 4acTH BOXBI
M3 KanuaJIsipoB B TPYHTOBYIO BOAY H
yMeHbIIEHHe BBICOTH KaMHJLISPHOM
KaH MBI

3, B pacmpelesieHHH KaNuIJIsSpPHO-NOA-

HepTOH BOAH! 10 MpOdUII0 KOHCTATHPYETCH NOCTEIleHHOe YMeHbIIeHHe BaaX-
HOCTH CHM3Y BBEDX [0 BEJHYHHB! IJIEHOYHOH M T'MTPOCKOIHYECKOH BJIa’KHO-
cTd. DTa cMeHa BJAXHOCTH MMeeT GoJjiee Pe3Kuii XapakTep B neckax M Io-
CTeNeHHOE CHUXKeHNe B CYIVIHHKAX M IVIHHAX.

Ta6auna 3

Pacnpefiesienne KanWaisipHO-NOANEPTON BOJABLI B OJHOPORHBIX 10 MEXaHHUECKOMY
€OCTaBY MOYBAX

(nannsie JI. I1. Posoa, 1956)

BaaxHocTh (%) Ha pa3auuHOl BhiCOF'e OT YPOBHS TPYHTOBBIX BOX (CM)

Mexatunyeckuit -lsleslgls 8 | | | |
cocrak Mo4B =2 ~ «© -
TI3|I1]1 |4 |ta|de|de|s|ds]de] sn

I'auna 40,5}40,0(37,5|35,2| 32,5 30,6 30,6 | 29,5|28,4127,0126,0 | 25,4 23,2
CyriuHOK TsXKe- '
T 33,4432,2|30,4{28,5| 26,6 | 25,4 25,0 24,5(24,0(23,5{22,0 (21,0 20,0
Cyraubok cpej-
HUH _ 26,4{25,7|23,2|20,4 18,5(16,9{ 14,2] 10,3| 8,5 — — — —_
Cynecn 23,5[22,0/18,4{14,3| 10,4 8,6] 5,3 — — | — — —_ —
Mecox xpymmuift (21,9(18,0111,7) 6,3 2,5 1,2} — | — | — | — | — | — —

KanuaaspHo-noasemennas Bopa o6pasyercd B 104Be B TeX CJAydasx,
KOTZa OTCYTCTBYET CBsi3b KaIlMJISPHOH BOALI, Haxoisllledcs B HOYBEHHBIX
TOpH30HTAaX, C TPYHTOBOH BOJOH. [TosBieHre KanuaaspHO-TIOA4BeIieHHON BOMIbE
B NOuBe, ee IlepelBHIKeHHe U yNepKHUBaHNe B IIOYBE CBA3aHBLI ¢ BO3HUKHOBE-
HHeM MeHHCKOBHIX CHJl B KaNHAJAApPaxX M M0pAX NPH HHCXOAANIEM JIBUKEHHH
TpaBUTALMOHHON BOMEI OCAAKOB UJHU IOJHBOB.
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B pacnpegesneHus KanwIspHO-NOABENIEHHOH BOAB MO MPOQHUAID IIOUB
B €CTEeCTBEHHBIX YCJIOBHAX HabMmioaercs IOCTeNeHHOe YMEHbIIEHHe BJIaX-
HOCTH ¢ riy6uHO# (rabu. 4). [Ipu 3TOM B mecyaHHX [IOYBAX BEJHYHHA BIIAXK-
HOCTH BCeria MeHblle, M yOLIBAHME KOJHUECTBA KaNU/ISPHO-NOABelleHNOR
BOJBI ¢ TiyOHHON BEIpaKeHO CHJbHee, ueM B IVIMHHCTHIX.

Ta6awnua 4

PacnpefeNenye KanuwiaspHo-NoNBeMIeHHOH BOAB B MOYBAX Ha OAHOPOAHBIX IPYHTax
(mannpie C. B. Acranosa, 1958)

BnaxsocTs (%) Ha pasnuunofi rayGunc (em)

MexaHuueckuli cocran
noss 0—10 | 10—20 | 20—30 | 30—40 | 40—50 | 50—60 | 60—70 | 70—80 | 80—90 | 90—100

Tsameaslit CyramHOK 40 39 35 34 33 32 31 30 29 28
Cpenuil CyrauHoK 30 28 28 28 28 27 26 25 25 —
Cynecs 2 | 23 | 22 | 20 | 20 | 17 | 15 | 13 | — | —

Kanuaaspuo-noaBelleHHass Boja crnocofHa IepeMellaTb pacTBOPHUMBIE
coau. Eciii JlerkopacTBOPHMEIE COJIH COAepIKaTes B IOJINOYBEHHBIX M'OPH30H-
Tax B 0OJbIIOM KOJHYECTBe, BOCXOAMINMI TOK KaNUJJIsIPHO-NOABEUIEHHOH
BOJBI TIPH HCIIApPEHHH MOXKeT IepeMeliaTh UX B KOpHeOGUTaeMble U MaXOTHLIE
TOPH3OHTHI, BBI3BIBasf 3acCOJeHHE TOYB C NOBEPXHOCTH. Takue SABJEHHS He-
penxo HaGJMIOLAIOTCs MPH IOJMBAX MOYB, HMEWOIIHX OCTATOYHOE MOANOYBCH-
Hoe 3acosieHne. To »Ke NMpPOHCXOJAHMT NpH IOJNHUBAxX NMOYB MUHEPAIH30BAHHON
BOMOH, KOrja YacTHYHBLIH BO3BpAT KanWAJAAPHO-NOABELIEHHON BOABLI CONPO-
BOXK/AeTCs HaKOIIeHHeM coJeH B Hcnapsiomuxcs pacrBopax. [as mnpen-
OTBpAlleHUS] 3aCOJIEHMS B TAKHX CJayuasix NPUXOAMTCS NOAJAEPKHBAThL roc-
NOACTBO HUCXOASIHIMX TOKOB BJaru HyteMm 6oJiee 4acThIX NMOJIMBOB HJU IIPO-
MBIBOK. :

CKopocTb nepelBHIKeHHS KaNHJIADPHO-NOLBELIEHHON BOAH H CKOPOCTb ee
HenapeHusa OyAyT TeM MeHbLINMH, ueM 6oJee CTPYKTYPHH TOUBHL H yeM Go-
Jee OHM 3aTeHendl. J103TOMY pHIXJIeHHe NOYB M TPABOCESIHHE SIBISIOTCA CPel-
CTBAMH YMEHBIIEHHS BOCXOAAIUMX TOKOB Bjard W cogefi B nouse. CKOpOCTb
BOCXOJAUIETO ABHXKEHHS KAaNUAJISPHO-NMOJBEIIeHHON BOJABl BOOGLIE BO MHOTO
pas MeHbLIE, yeM CKOPOCTb BOCXOJSLIEr0 ABHMKEHHSA KaNHJJISPHO-IOLIEPTOM
BOJbl, HENOCPEICTBEHHO NMHUTaeMOH I'PYHTOBBHIMH BOJaMH.

Kanuansipro-nocaxennast poga. Pasnuyaior Tperbio pasHOBHAHOCTb Ka-
NUJAIAPHOH  BOJAB — KalWJJISIPIO-TIOCAXKEHHYI0. KanuaispHo-nocazkennas
BOMA 00pa3yeTcd B MOUBEHHBIX NOPaX H KaNMWJJAApAax B cjyduae 3aMETHOM cJo-
UCTOCTH TPYHTOB, KOTla TOHKONOPHCTHIH INIMHHCTBIN UIH MeHee CTPYKTYpPHbBIK
TOPH3OHT NMOACTHJAeTCss TOPH3OHTOM IleCuaHbIM, (oJjiee PHIXIAbLIM HAH GoJee
CTPYKTypHBIM. B 3THX cayyaax Omarogaps pasphlBy CIJIOLIHOCTH KaIHJLISIp-
HOH BOJBI Ha NOBEPXHOCTH pasfeda TOHKOJHCIEPCHOrO H [PYCGORKCHEPCHOTO
FODH30HTOB BO3HHKAIOT JONOJHHTE/bHbIE HHXKHHE MEHHCKH H Pa3BHBAIOTCH
no6aBouHble HeCyIHe CHJbl. DBiaronapsi BIHSHHIO JONOJHHTENbHBIX MeHH-
CKOBBIX CHJI HpH NeEpecJaHBaHHH MEJKO3eDHHCTHIX W I'pYGO3epHHCTHIX TOPH-
30HTOB TMOYBA B I€JOM MOXKeT yAepKaTb AOMOJHHTeNbHOE KOJHYECTBO Ka-
OWISIPHOR BOJEI, KOTOpasi Kak Gbl «IOCa)kena» Ha AOMOJHHUTEbHBIE KaTH/I-
JIApHEIe MEHHCKH HHXKHeH IJOBepXHOCTH TOpH3O0HTa.

Pacnpefienenye KanuajasapHOR BOABI B CJIOHCTOM NOYBOTPYHTE MOITOMY
OTJIHYAETCS OT pacnpefeelHs Kanuaspllofl BOIbl B OAHODOAHOM TPYHTe.
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BMmecto paBHOMepHOTO yOLIBAHHMA BJArH BHH3 110 NPOGUIIO0 B CJIOHCTOM TPYH-
Te JOIOJHHTENbHEIE MEHUCKH HA KOHTAKTe CJ0E€B Pa3/IHUHOTO MeXaHHUeCKOro
coCTaBa JAAYT CTYIEHUaThle NOBHIIIEeHUs! BAaxkHOCTH. [1oaTomy npm npoyux
paBHBIX YCJOBHAX BJAXKHOCTb CJIOHCTOTO IpYHTa BCerzZa Bbllle, yeM BJaXK-
HOCTb OJHOPOZHOIO TPYHTA.

JMcKpeTHas KanuiaaspHas BOAa. BeIACHHIOCH, HTO, KPOME CIJIOLIHBIX
¢OpM KanWIsIpHONH BOABI, B NMOYBAX CyIUECTBYyeT AHCKPETHAs KaNWJIspHas
BOJla — HETMOABMXKHAA, HO (U3UONOrHYECKH IIOJHOCTBIO AOCTYyIHAas pacre-
HHusiM. DTa Boja NpejicTaBleHa CJAOXKHOH CeTKOl MHKpOKameJb H MEHHCKOB
B yrJaax TOp, B TOUKAaX CTHIKA YACTHL, B H3OJHPOBAHHBIX MAaKPOKAUHAIIpPaX.
dTa Bjara yAEPKHUBAETCH CUJIAMU MEHHCKOB, BTATHBAIOIUUX IIPH BHICHIXaHHH
NOYBH BOAY B BUJE KJMHA IMy0XKe B [OPY HJAH B yToJ CTHKa Yactuiu. bBaaro-
Iapsi paso6IIeHHOCTH MEHHCKOB, HAXONAIIUXCS B OTAENbHBIX MHKPONOPaX,
H HaJWuMI0 KPYUHBIX BO3AYIIHBIX NY3BIPBKOB YIJIOBAasi BOJAA -HENOABHXKHA,
HO OHa JOCTYIHA pacrTeHusM H oOmaapaer pactsopsiomum 3¢pdexrom. OnHa-
KO B CBSi3W C HENOJABMIKHOCTBIO M HHUTOXKHOCTBIO 3amaca JOCTYNHOH BJary,
COOTBETCTBYIOIEeHl 3TOH (OpMe BOABI, pACTEHHS MOTYT OBICTPO ee pacXolo-
BaTh, NIOCJE Yero HacTynaeT MX 3asafaHue. Koria kamui/isipHO-BIaxHas
NOYBa MOJABEPTaeTcs IPOCHIXAHHIO, TO NOC/HAe HIBECTIOrO CHUIKEHHS 3anaca
BJIaTH CIJIONIHOCTb KanW/ISpHOM cHCTeMBI Wcyedaer. Hacrynaer pasphis ka-
nwaasipaofi cBssu. IlepeaBrkeHue BJIATH, COJEBBIX pPacTBOPOB M HHUTATENb-
HBIX BeIIECTB INpeKpallaercd. BJaaXHOCTb paspblBa CIVIOIIHOCTH KallHJJs-
poB (BPK) siBasiercst 0cO60H KOHCTAHTOH BOAHO-(DH3HUECKHX CBOHCTB IIOYBLI
(Poze, 1965).

W3 paccMOTpeHHOro OYeBHAHO, YTO NOABHIKHOCTL H OBICTPOTA NepeiBH-
JKeHHUs KalWISpPHOR BOJAHL B NOYBAX 3aBHCAT OT YPOBHSA BJAXKHOCTH U (HH3H-
4eCKO#l MPHPOABI NOUB M NOuBoOOpasyloIux nopod. IIpu GoJblioli BAaXKHO-
CTH, KOTZa B MEeXaHH3M BKJIOYEHBl KaK MeJKYe, TAK M KPYIIHblE KaNWIJIAPH,
YTO MMEET MECTO uallie B N0uBax ¢ OJHM3KHMH IpYHTOBBIMH BOJAMH, JABHXKe-
HUE KATUAJIAPHOH BOAbI TPOHCXOAHUT Haubodee GwicTpo. Ilpn noumxeHHOM
BJI22KHOCTH CKOPOCTh KalMJIAPHOrO NEpelBHKEHHA pacTBOPOB yMeHbIIAeT-
cdl, a C MOMEHTA Pa3phiBa CILIOMIHOCTH KaNU/JISPOB.ABHKEHHE NPEKPalaeT-
Csi TIOJTHOCTBIO. :

Uem Gosee IIMHHCTAa NOYBa, TeM NOTEHNMAJbHO OHa OoJee crnocobHa
NepefABHTaTh KaNWJIISPHYIO BJary Ha Codbllde paccTostHEs. Ho B TsKeqo-
TVIHHHCTBIX TOYBax INIPOYHOCBSI3aHHAA BOJAA MOMKET NPAKTHUECKH «3ameda-
TaTh» CBOHNM 00beMOM KaNWJISPHYIO CHCTEMY U GJOKHPOBaTh BOLY, Ipe-
KpaTHB JBHXKeHHe KaNmwaJdsaApHOX Baard. Kpome rToro, paspeis CIJaOLI-
HOCTH KaNW/ISipOB B INIMHUCTBHIX TI0UBAX HACTYIAeT NPH OTHOCHTEJIBHO BHICO-
KMX TNOKasaTeanx BjaaxkHoctd. [lo3ToMy peanibHOe KamHANAPHOE HOAHATHE
H Tlepe/BHXKEHHE BJAaTH B TAXKEIOITHHHCTHIX MAaJdOCTPYKTYPHBIX NOYBaX B
Hpupoje pelko mnpembiaiT BenuuuHy 180—200 cu. Bonpexu teopernye-
CKHM pacCyXJeHHsIM, OCHOBAHHEIM Ha ONBITAX H NMEPECyeTax NPHUMEHHUTENbHO
K OZHOPOAHEIM HCKYCCTBEHHBIM KaNIISPHBIM CHCTEMaM, B NpaKTHKe IOU-
BOBeJleHHS H MeJIHOpALMH YCTAHOBJIEHO, YTO HAUGOJBLIYIO CKOPOCTh H BEICOTY
KanWIAsPHOTO TiepelBUKEHHS BJIATH OT 3epKaJja MPYHTOBHIX BOJ HMEIOT Jéc-
COBUAHbIE CYTJIHHKM ¢ GONBIUNM CONepKAHHEM MBLJAEBATHIX HACTHIL H TOHKOH
MHKpocTpykTypofi. M3BecTHO, uTO JécchHl M JIECCOBUIAHLIE CYIVIHHKH Y306eKHu-
craHa, Tamxukucrana, ITpukacnuicKoll HHU3MEHHOCTH HHTEHCHBHO MNOJHHU-
MaloT KalOuJAJspHBle PacTBOPHI OT 3epKasa IPYHTOBHIX BOX Ha BEICOTY 3—
4 M, a B ocnabieHHON 3ameieHHod dopMe 1 Ha 5—7 u.

Uewm 66abmag yacTh KaNMIJASPHOHR BOJB B OYBAX NIPEACTABAEHA THCKPET-
HBIMH QopMaMu H yeM MeHbIle OCTAaTOK, NPHXOASWIUACA HA KO0 COBCTBEH-
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HO BLICOKONOJABHKHOH KaNU/SPHON BOAHI, TeM 3amac BOABI B IIOQUBAX MeHb-
Ile NOABEpKeH IMOTePSIM 3a CUeT PacCacHIBAaHHA M NePeJBHKEHHsA K oyaram
HCHapeHHsI.

ArpoHoMuyecKu CTPYKTYpHEIE NOYBbI, OTJIHYAsICh BEICOKOH CIOCOGHOCTBIO
HaKanJHBaTh U 3alepKHUBATh KalHJISPHYIO BOLY, BMeCTe ¢ TeM OJaromaps
HaJMYHIO KPYIHBIX OP U pa3oOuieHHOCTH Gosbllell YaCTH KaOHIASIPHON BOJbE
VIep:XHBAIOT ee B NOCTYNHOH DaCTeHHAM, HO MaJONOABHXHOH (M IIO3TOMY
MeJJIeHHO ucnapsirollelicsa) ¢gopume.

B pacnblienHbx moyBax NpH TexX XKe BeJHUYHHAX BJIAXKHOCTH, HO BCJIELCT-
BHe npeoGJafaHus BLICOKONOABHKHBIX (OpM KamMWIJAsIPHOH BOAB 3amac

BJaru MOZKeT 6bICTpee H3pacXoA0BAThCs HA HCIAPEHHE UM KanuaJasipHOe pac-
cacblBaHHue.

CBOBOJJHAS BOJA

CBoboaHas Bofa HpeACTaBjeHa B NMOYBAX HECKOJbKHMH Pa3HOBHAHOCTS-
mu. lasi Hee XapaKTepHBl XHAKOE COCTOSIHHE, CTPeMJIeHHe K BepTHKaJb-
HOMY — HHCXOAlleMy (HJH GOKOBOMY — IIO YKJIOHY MECTHOCTH) MABHKEHHIO
IOA BO3AeHCTBHEM CHJBI TAXKECTH, BLICOKHH pacTBOPAINHH 3ddexkT u cno-
COOHOCTD IlepeJBHIaTh B PACTBOPEHHOM COCTOSIHHH COJIH, KOJIIOHJIHBEIE pacT-
BOpBI, TOHKHE CYCIeH3HH.

TlpucyrcrBue cBOOOAHOM BOAB B NOYBE CBHAETENLCTBYET O TOM, 4TO JHOO
NOPOBOE NPOCTPAHCTBO 3alOJIHEHO BJIArod W mpeles yAepxkKuBawoollel crnocob-
HOCTH MEHUCKOB IlepelilieH, JH60 cBOGOAHAs BOZA NpOpBajach N0 KPYIHHIM
HOJIOCTAM.

IIpucyrcTBHe 3HAUMTETBHBIX KOJIMYECTB CBOOOAHOH BOJHL B IIOYBe $B-
JseTcsl TPU3HAKOM HeOGJaronpUsATHHIM, CBHIETEJIbCTBYIOUIHM O BPEeMEHHOM
HJIH TIOCTOSIHHOM H30BITOUHOM VBJIAXKHEHMH H 3a60JauMBaHuHM, uTO OOLIUNO
BBI3BIBAET aHa3pOOHBIe H IJVeeBhle NPOIeCCH, CHHKAIOUINE YPOXKaH ceslbCKO-
X03AHCTBEHHHBIX pacTeHul,

OcymnreqabHele MeJHOpaUUH HanpaBJieHbl Ha YMeHbIIeHHe 3allacOB CBO-
6OJHOMI BOJBL B TIOYBAaX.

I'paBHTaUHOHHaA BojAa. B xauecTBe OCHOBHOI PasHOBHJHOCTH CBOGOXHOM
BOABI PasjguualoT I'PABHTALHOHHYIO BOAY, T. €. BOLY, KOTOpas B JaHHBIH MO-
MEHT NIPOCAuYHBAETCS B NMOYBE B HHCXONSAIUEM HAH OOKOBOM HalpaBAEHHUH.
ITosBneHne mpocaunBalouledicss BOABl CBA3aHO ¢ HAKOMJEHHeM B TI0YBE BJja-
TH, TpeBHILIAIOINEH IIeCYLIYIO CHJIY MEHUCKOB B Kauuaaspax. [loctemennoe
HaKoIlJIeHHe BOALI B NOYBE BJjeueT 3a co00#l yMeHbIIeHUe KPHBU3HHI H YILJIO-
HleHHe MEeHHCKOB, yMeHbIleHWe CcOCyIuell CHAbl, BhI3LIBaeMo# uMH. B pe-
3yJAbTaTe TO KOJHMYECTBO BOJH, KOTOpPOE NpeBhHIIIaeT BOLOYAEPHKHUBAIOIIYIO
CIOCOGHOCTb NMOYBB, HAYHHAET HOJ BO3JeHCTBHEM CHJIBI TSHIKECTH IepelBH-
ratbCsd B HUCXOOSAUIEM HaHpaBJ]eHI/II/I.

T paBuranuonnas Bojga MOXKET AOCTHTaThb 3epKaja FPYHTOBI:IX BOJ.I, Ha-
C/IaNBATHCSl HAa HHX M NOBHINATh HX ypOBeHb. B ciaydyae GosbILoH ryyGHHEL
3aJleraHHus TPyHTOBEIX BOJ TpPaBUTAlHOHHAs BOAA B Npoluecce HUCXOASILIETO
ABHXKEHHs NOCTENEHHO paccachiBaercsl, MepeXOAs B COCTOSHHE KaMHIISAPHO-
DOJBellleHHOH ¥ NJEeHOYHOH BOJEIL.

IpynroBas Boaa. Bropoil pasHOBHIHOCTbIO CB060I[HOPI BOJBI B NOYBax H
rpyHTax siBjsieTcs TpyHToBas Boja. OHa ofpasyercs NpH 3aNOJHEHHH Bcel
CKBaXKHOCTH T'pyHTa CBOGOZHOH BOAOH. DTo MOXKeT OBITh pesyJbTaToM Ha-
JIHYHSl BOJLOHENPOHHIAEMOr0 FOPU30HTA, 3aAePKHBAIOLIEr0 HUCXOASIIHA TOK
TpaBUTALMOHION BOJB, a TaKXKe INpeBbllleHHd o6beMa INoOcCTynamlie# rpa-
BHTAILHOHHON BOJABI HaJ 06b€MOM €€ OTTOKA.
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OG6pasoBatue rpyHTOBBIX BOJ MOXKeT GBITb TaKMKe CBA3aHO ¢ HANoOpoM M
BBIKIMHHBAHHEM TAYOHHHBIX TOA3EMHBIX BOJ HJIH (OpMHpOBaHHeM TIpyH-
TOBOTO NOTOKA B TIPEATOPbAX, PEUHBIX AOJIHHAX H JeabTaX. IIpH HaJuunH B
1I0YBE. TPYHTOBOK BOIbI BCe IIOPOBOe INPOCTPAHCTBO 3aHATO BJArof, XOTH
2—3% obbeMa MOTYT GhITh NPEACTABJIEHB NySBIPbKAMH 3alleMJEHHOTO U
TIOMVIOMIEHHOTO BO3AyXa. BuiaKHOCTL BOJIOHOCHOTO TOPH30HTA IOJ ypOBHEM
TPYHTOBOH BOABI NPHOMMMKAETCS K BeJHYHHE TOPHCTOCTH 3TOTO T'OPH3OHTA,
T. €. U3Mepsercs Beauuunod 40—559% ob6bema,

Onnako o6beM NeHCTBHTENBHO CBOGOLHON BOXBI IPH 3TOM He paBeH
40—55%, a 3HauMTeNbHO MeHblle — mopsifika 3—59% B riunax, 7—109% B
cyrauukax u 12—15% B cynecsix u neckax. OcraBllmiics Noc/e BHYETA 3THX
BEJMYHH O0BeM MOPOBOTO NPOCTPAHCTBA BOLOHOCHOTO TODH3OHTA 3aHAT
KalWJJASPHOH, IUIEHOYHOH M THIPOCKONHYecKOH Bojpol. CBoGoOmHAas Boaa
3aHHMAaeT JIMIIb TaK HA3BIBAEMYIG IPABHTALUOHHYIO NOPUCTOCTb BOJOHOCHOTO
ropusoHTa. O6beM CBOGCAHOM BOABI, COJEpKAIIEHCS B BONOHOCHOM TOPH-
30HTE, BHIPAXKEHHHH B NPOLCHTAX, Ha3bBaeTcsd KOIQGMHIUEHTOM BOLOOTAAYM.
IT10T KO3 (PHIKYEHT MO3BOJIAET MOACUATATH KOJUUECTBO CBOGOLHOH BOMHI,
KOTOPYI0 HEOOXOAMMO H BO3MOXKHO OTBECTH IIPH OCYINHUTEJbHBIX paborax HiH
DY CTPOHTEJbCTBE APSHAXKHEIX YCTPOHCTB B HaCOCHBIX KOJOMIEB. '

[ToBepXHOCTb YPOBHS| TPYHTOBOM BOABI, YCJOBHO HasblBaeMasi <«3epKa-
JIOM», NpHOJIUXKAETCS K FOPH3OHTAJIBHON JMU00 HAXOIUTCH K MOCJAeTHelH MOJ
HEKOTOpbIM yrioM. B ofmem Brae pesbed IOBEPXHOCTH TPYHTOBBIX BOJK
IIOBTOPSIET H OTpaxaer pesbed) NOBEPXHOCTH. :

I'pysroBas Boja MoxKeT OBITH 3aCTOHHOI. B 3THX cayuasix pasBHBaIOTCS
HHTEHCHBHbIE aHApPOOHBIE IPOLECCH, a B YCAOBHSX CYXOUO W KAaPKOTO KJH-
Mara iIpd JJUTETbHOM HCNapeHHH TPYHTOBHIX BOJA B HHX HAaKalJHBAIOTCA
6oJbllIREe KOAHUECTBA COJIEeH.

['pyHToBas BoJa MOXKeT HMeTb TakKxe OOJNbUIMH HJIH MeHBHIMH OTTOK,
€CJiM BOJOHOCHBIE T'OPH3OHTH OTIHYAIOTCH T'PYOLIM MeXaHHYECKHM COCTaBOM
HJIH BBICOKOH CKBa)XHOCTbIO. HanbGoablie#l NOABHKHOCTHIO FPYHTOBHE BOIEBE
OTJIMYAIOTCSH B IeCKaXx H rajieYHHKax, HauMeHblleH — B IVIHHaX.

B musMeHHOCTSIX ¢ MaJjio pacu/ieHeHHBIM peabedoM FpyHTOBast BOja 3ane-
raer 6ausko or noBepxHoctH (1,0—2,5 #) ¥ Yepes KanUAAAPHYIO KaHMy
cHa6XaeT pacTHTeNbHBIA OKPOB BJIArofl (JyroBele YCJIOBHS, THAPOMODQHbIH
pexuM). Ecau rpyHroBasi Boga MHHepaJH30BaHA4, TO HCHapeHHEe KANHIAAD-
HOH BOJbl BHI3LIBaeT 06pasoBaHKe CONOHYAKOB (B YCJOBHSX CYXOro Xapkoro
KauMara). A

Ha Bomopaszenax, nmpeirOPHbIX paBHUHAX, Ha [PEBHUX BBLICOKHMX Tep-
pacax, pacCeyeHHBIX PeKaMH W OBparaMu, TPYHTOBast BoJa 3ajeraer 00bYHO
Ha GoJablLIO} r/yOuUHE, MCK/IOYaIoUleli BO3MOXKHOCTb YYaCTHSI KaNHJJIsSPHOM
KafiMEl B NOYBOOGDPA30BATENbHLIX Ipolleccax M NMHUTAHMU pacteHmii (raybxe
10—15 #).

Jlen. OcoGoil pa3HOBHIHOCTBIO CBOOOJHON BOABI ABJsIETCA Jie], T. €. BOAQ,
HAXOASIIasgcss B COCTOSTHHM TBEPAOTO KpHCTaJdJIHueckoro rtena. [losBienue
BOAH B (DOPME Jbja MOXKET MMeThb CE30HHBI HJIH BEKOBOH Xapakrep.

Ce30HHOe NOsBJEHHE BOAH B NMOUBax B (opMe JbAa, TaK Ha3blBaeMas
Ce30HHAas MepsJIoTa, CBA3aHO C 3MMHUM NMEPHOLOM U HMeeT BeCbMa Bapbupyio-
Y10 NPOAOJIKHTENbHOCTb, KOTOpas 3aBHCHT OT IPOLOJNMKHTENbHOCTH 3HM-
Hero mepuona M xapaxrepa Bechb. Ce3oHHas MepsjoTa Hrpaer GOJbIIYIO
pOJb B BOAHOM peMXHMe II0YB, CIIOCOGCTBYS KOHAEHCALMH I1apoo6pasHol
BOZHI, NEPEX0Y KaNWISAPHOK BOIB B JIeJ U TeM CaMbIM BBI3BIBAfl B TEUEHHE
XOJIOJIHOTO BpEeMEeHM Tojia HakoljleHHe OOJBLIOTO 3amaca BJaard B BepXHeH
YacTH NOYBEHHOTO Mpodus '
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B ceBepo-BocTounbiX pafioHax Esporefickoil yactu U ocoGeHHo B Asuart-
ckoit yacty CCCP mmmpoxo pacmpocTpaHeHa «BeuHas» Mepasnora. [louso-
TPYHTH, HAXOASALIHECA B COCTOSIHHM BEKOBOH MEpP3JIOTH, XapaKTepH3yIoTCs
MHOT'OJIETHHM NpeObIBaHHeM CBOGOXHOH BOLL B COCTOSIHHM Jbna. ToJma
Mep3aoTH Moxer xocruratb 200—300 x. IToBepxXHOCTHBIH TOPH3OHT Meps-
JIOTH B 3aBHCHMOCTH OT BPEMEHH roja MOXKeT H3MeHSTb CBOE HOJOXKeHHe Ha
1,5—3 x, onyckasicb B TeueHHe JeTa W NMOAHUMASICh A0 NOBEPXHOCTH 3HMOIL
3amachl JbZa B «BEYHOMEP3JOM» NOYBOTPYHTE B JieTHee BPeMs 3a4acTyio
HrpawT pojdb, aHaJOTHYHYIO IPYHTOBOH Bofe. Jlex mpHM oTTamBaHuy, Inepe-
X04f B XKHIKOE COCTOAHHe, SBJISETCS HCTOYHHKOM 00pa30BaNus KaNHJISIp-
HOA BOZbl M KaNMHJISIPHOTO BOCXONSIIETO JBHXKEHHsSI TIOYBEHHBIX PacTBOPOB
C nepeMelleHHeM PacTBOPEHHBIX COeMHEHUH K IOBEePXHOCTH.

[losepxnocTHas cpoGonnas Boja. HaxoHen, ciexyer ynoMsiHyTh NOBEpX-
HOCTHYIO CBOGOIHYIO BOLY, CTEKAIOLIYIO MO YKJOHY MECTHOCTH B IePHOJIHI,
KOI'/la IPHTOK 3HAYHTENbHO MPEBLIIAET CKOPOCTh BIUTHLIBAHUS ¥ (QUIBTPALUH
BJATH B IIOYBE.

B Taba. 5 naloTcs OCHOBHBIE XapaKTePHCTHKM pPacCMOTPEHHBIX (opm
BoAbl. I'paHMIBl MeXAYy HAMH YC/JAOBHEL H He Bcerda uerkd. Heo6xopumbl
H3MEHeHHs] B HOMEHKJiaType H Kaaccudukauuu ¢opm. BoAH. YXe H
cefuac siCHO, YTO IOABHIXHOCTb PA3JIHYHBEIX (PopM BOAH GoJiee BCETO sBAAETCH
(QyHKuyel BJaXKHOCTH, JHCIIEPCHOCTH IIOYB, COCYILEH CHJIBI MEHHCKOB, copG-
U1 H ocMOTHYecKHX cuJ. OIHAKO A/ NPAKTHUECKHX ILesell NPHHATHE I0j-
pasneseHns (OpM BOJH ZOCTATOYHO XOPOIIO OGBACHAIOT SBJEHHS BOIHOIO
pexHMa MoyB,

Ta6auma 5
IaasHeiimye dopMel Boabl B mouBax
JocTynHoC T
: Cpasb ¢ nousolt pacTeHusiM npH _
Qopma BoAH (uitn COCTOSIHNE TlogBUXHOCTL | Mafllofi MHHe- . Tlepemsuxenue conedt
BOAB! B IIOYBE) paJiu3aluy
Xumuuecks cpaAsanHas | XuMuuecKan Henozenxna Hegoctynna Her
Hapoobpasnan B noysenHoMm Bo3- | TlopsHikHa » »
ayxe
.
Trrpockonuyeckas Ancopbunonnas Mo- | PukcHpoBana » >
JSeKysspHas -
ITngnounasn MoneKynstpHas Ouenp MaJlo Manogoctynsa | MexneHHoe B Haupan/eHHH
TOARIKHA (yBananue ucnapeHua
Kanunnsipuas MenunckoBast TlozpnxHa HocTtynna B HanpamieHHH HCNapgHHSA
N . . ¥ MenbleH BIaKHOCTH
I'paBrTaunonHas CofopHas Tlopsaxsa » TlpenMymjecTBEHHO B HHC»
(HUCXOANIUM XOASILEM HanpaRIeHHH
TOKOM)
Tpynroran > Togsuxua » TlpenmymecToenro B Goko-
BOM HaIPaBJCHHH
Jleg » Henopsuxksa Hepocrynna Her
TToBepxHOCTHas » TloaBHkHA HoctynHa ITo yKJIOHY MeCTHOCTH




BOOLOYIAEP)X UBAIOLLIAA
CIIOCOBHOCTD
Nno4B

Bonoynep:kuBamwias CocOGHOCTh NOYB ONPeleNsieTcsi HX BJArOeMKOCTBIO.
I'naBHBIM hOopMaM BOXEI COOTBETCTBYIOT ONpefesieHHbe BHAB BJIArOEMKOCTH
noys. PasjguyaoT ciaefylonmive BHABI BJAroeMKOCTH IIOYB: MOJIHYIO, KallHi-
ASpHYIO (NpelenbHas MoJieBas BJArOeMKOCTb), MAKCHMAaJbHYIO MOJEKYJsip-
HYI0, MAKCHMaJBHYIO TUTPOCKONUUHOCTD.,

NOJIHASL BJIATOEMKOCTL TNOUYB (MB)

ITonnas BaaroeMKoCTb — CIIOCOGHOCTh TOYBBHI BMECTHTB B CBOEH TOJIILE
BOLy B o6beMe, COOTBETCTBYIONIEM NOPO3HOCTH (CKBaXKHOCTH) MOYBHL. Beuy-
upHa MOJHOH BJAroeMKOCTH Kosnebmaercs B mnpefnenax 40—509%, omyckaschk
unoraa no 30% u BospacTas B OTAEJbHHIX cayuasx 1o 809% ob6beMa HOYBHL
‘B nepecuere Ha | ea moJHas BJAAroeMKOCTh IOYBOTPYHTOB B cjoe 1 m mpu
ckBaxHocTH 40—50% cocrasaser 4000—5000 x3/ea; nast 2-MeTpOBOrO €JOS
3Ta peanuuua jgocruraer 8000—10000 m3/za. Hanuune 3alieMieHHoro,
PacTBOPEHHOrO W aAcOpPOMPOBAHHOTO BO3AYXA HECKOJbKO YMEHbIIAeT 3TH
BesnunHbl (Ha 5—109%).

ITonHas BJAAroeMKOCTh JA€T BO3MOXKHOCTH HNOJACUHTATH TO MAKCHMAaJbHO
BO3MOXKHOE KOJHYECTBO BOABl BCEX KATETOPHIi, KOTOPOE NOYBA B COCTOSHHH
BMECTHTb B CBoell Tosule. M iHaue roBops, MoJfHas BAArOeMKOCTh XAPaKTepH-
-8yer BOJOBMECTHMOCTb, HJIH BOJOEMKOCTb, IouBH (rpyHra). CocrogHHe mOJ-
HOr0 HacHIEHUs TPyHTA BOAOH XapaKTepHO AJisT TOPH3OHTOB TPYHTOBHIX BOI,.

KANMJANAPHAS BJAATOEMKOCTb (KB)

KanujnsapHas BJIaroeMKOCTb — CIOCOGHOCTh NOYB ¥ FPYHTOB YAEPKH-
BaTh B CBOEH TOJIIe MaKCHMaJIbHC BO3MOXKHOE KOJHUECTBO KaNMHJISIPHON
Boan (Ges mepexona ee B rPaBHTALHOHHYIO (hOpMY), BEIpaxKeHHOe B BECOBBIX
nin 06GbEeMHBIX NPOLEHTAX HIHN B Ky6HUecKnx MeTpax Ha | ea. KanuansapHas
BJIArOEMKOCTb, TAKHM 00Gpa3omM, npeicTapiser coO0oll BepxHHi mpefes BOJO-
yaep:KUBaloUel CloCOGHOCTH IOYB, OOYCJIOBJIEHHBIH KAWL PHO-MEHHCKO-
BEIMH CHJIaMH. [103TOMY M BeJHYMHA KANMJUIIPHOH BJIarOEMKOCTH (KamuJ-
AsipHON BONOYJepiKuBawouiel cnoco6HOCTH) B OOMWEM COOTBETCTBYET Kamui-

20



JIAPHOM CKBaXXHOCTH NOUB U IpyHTOB. [TocKO/IBKY IpaHHIA W pa3/Hyus MeX-
Ay Kanu/IsSpHON H HeKaNHIIAPHON CKBaXKHOCTBIO B NI0YBAX YCJOBHBI H Tpel-
CTaBJEHH pAJOM HEPEXON0B, NOCTONBKY H BeIHYHHA KaNWJAAPHONH BJArO-
eMKOCTH HECKOJbKO YC/IOBHA, OHA H3MEHSAEeTCH B 3aBHCHMOCTH OT psala (ax-
TOpOB.

Ilpu 6anskom saneranun (1,5—2,0 u) ypoBHS TIDYHTOBBIX BOJ, KOTAA
Kanu/IspHas KaiMa CMauuBaeT TOJILY NOYBHI O NOBEPXHOCTH, KATMHJJISAD-
Hast BJIaroeMKOCTh IIOYBHl XaPaKTEPH3yeTcss HAUGOJBIIAMY BeJHUYHHAMH, TAK
KaK KalUINsPHAS BJAroeMKOCTb B JAHHOM Cilyd4ae 06yCaOBIEHA CyMMapHOH
BCACBIBAIOLIEH NEATEJNbHOCTbI0O MEHHCKOB TOHKHX H KPYIHBIX IOD H Kaluj-
AspoB. B 3TOM Cilydyae KamujJsipHAs BJArOEMKOCTb COOTBETCTBYET MAaKCH-
MaJbHO BO3MOXKHOH BeJIHYHHE COAEPIKAHHs B I0YBE KaNHJJIAPHO-NOANEPTOH
Bonbl. HauGosee TOUHO BeIHUKHA KaNHJJISIPHON BJIArOEMKOCTH ONpelesieTcs
B 3TOM cJydYae B Ioje NYTEM YCTAHOBJIEHHS IIOCHONHON BJAXHOCTH OT
MOBEPXHOCTH MOYBL! IO YPOBHA TPYHTOBHX BoA. st 1,5-merpoBoro ciaos
cpefHeCYTVIMHHCTHIX NOYB 3T0 c00TBeTcTBYeT 30—40 06.%, nau oxomao 4500—
6000 x3/za.

B caydae ray6okoro sajleraHus YpOBHs TI'DYHTOBHIX BOI KalHJAJspHAsS
BJIArOEMKOCTb IIOYBHI CBSI3aHa TOJBKO ¢ pabOTOH CPaBHUTENIBHO TOHKHX NOP
¥ KanHuaasipoB. B 3ToM ciayuae ee BeauuuHa COOTBETCTBYET MAaKCHMAaJabHO
BO3MOXHOMY 00'beMy yIepXKaHHOH B MOYBe KANUJJISIPHO-NOABELIEHHO BOMIHIL.
BeannynHa BaroeMKOCTH B C/IyYae KaNHJJISPHO-TOJABEIIEHHON BOAM KOJeG-
JeTcss B 3aBHCHMOCTH OT CTPYKTYPHL H MeXaHHYeCKOro cocraBsa IOuYB B Hpe-
zenax 20—35 06.%, uto cocrasisier aas 1-merpoBoro ciaos 2000—3500 x?/ea,
a aas 1,5-merpoBoro —3000—5250 u3/za. .

OueHr 4¥acTO BJArOEMKOCTh B OTHOIIEHHH KAMHJLISAPHO-TOABELICHHOMK
BOIBI Ha3HIBAIOT HamMeHbllleli Baaroemkocteio (HB). dror tepmun, BBeneH-
uwtit I1. C. KoccoBuuem (1911}, ocHOBaH Ha mjee 0 TOM, YTO B OYBAX Iay6o-
KOTO YPOBHA TPYHTOBHIX BOJ HeT MOANHPAIOILEr0 BJAUSHHASA BOCXOASIIEH
KanuJJaapHOl KafiMbl M NMOPHCTAs NOYBEHHAS CHCTEMAa YIep:KHUBAeT TO Hau-
MeHbliee KOJMUYECTBO BJATH, KOTOpasl OCTAeTCH Iocae CBOOOIHOTIO . OTTOKZ
FPaBHTAIVIOHHOH! BOJHI.

KanuanspHas BJIaroeMKOCTb MOXeT OHITb OINpene/eHa Ha MOHOAHTE B
71a60paTOPUH HIIH B IIOJIEBHIX YCJAOBHAX METOLOM NPEIBAPHTENBHOIO NIUTENb-
HOTO YBJIQXKHEHHs] IOYBBl TAKUM O00BEMOM BOJbl, KOTODPHIH 3aBEJOMO NpEBHI-
waeT BOAOYAepXHUBawOIyio cnocobHocTh nmouBwl. IlepeyBnaxkneHHass mousa
OCTaBJSAETCA HA H3BECTHOE BpeMs 3aLIMIIEHHON OT HCMapeHus. I paBuUTanyoH-
HOIl BOfle B TeYEHHE HECKOJbKHX [Hell IpemsoCTaBJasSeTCsl BO3MOXKHOCTb CBO-
604HO CTeub H3 NOUYBEHHBIX TODHU30HTOB. 3aTeM ONpefefsercs KOJHYeCTBO
BJalH, yAepKaHHOH B NouBe. Jra BeJHyHHA M OyZeT COOTBETCTBOBATL Ka-
NUJAspHON (MOABEIIEHHON) BJAarOeMKOCTH (HanMeHbIle#d BJaroe MKOCTH) 10Y-
Bhl. KanusasipHas BJaroeMKOCThb, ONpefle1eHHas IJsd TOJEeBbX KOHKPETHBIX
yCJIOBHHN, Ha3bIBAETCS MOJEeBO¥ BIATOEMKOCThIO (TNOJEBOH Ipenesb-
HOH BJIaroeMKOCTBIO, TIOJIEBOI BOLOYAEPKHBAIOLIEH CIIOCOOHOCTBIO) MOYBHI.

TlouBa B €CTECTBEHHBIX YCJIOBHAX 3aJeraHHsl He MOMKET ylepXkKaTh KanuJ-
AspHON BoAnl GoJblie STOrO <IpelelbHOro» KoauyecTBa. Bespacranue
BJIaXKHOCTH IMOYBEI CBEPX €e BOJOYAEPKHBAIOIIEH CNOCOOHOCTH BHI3HIBAET
o6pasoBanue TPaBHTAIOHHON BOJAB, CTEKAWIeHd B HHCXOAAIEM HanpasJe-
HYH MJH NHTAlONIel TPYHTOBBIE BOJBL. _

[Momarye «<npenenbHas nojeBas BanaroemMkocTtb» ([1I1B) nous
ABJAETCA BAXKHOH THAPOJOTMYECKOH XapaKTePUCTHKOH, IIMPOKO HCIOAB3Y-
eMoil'B TpaKkTHKe BOAHBIX MeJauopanuil. BeswuuHa npenenbHOil MNoJeBOR
BJIaTOEMKOCTH 3aBUCHT OT psilia $akTopoB.
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ITouBEI TIMHHCTOrO TSXKEJNOI0 MEXaHHUYECKOro COCTaBa HMEIOT GOJBIIYIO
BEJIMUHMHY 10J1eBOH BiaroeMkoctd —3500—4000 #3/ea s 1-meTpoBoro cios,
MOYBHl JIETKOrO CYNeCcYaHOTo M NMeCYaHOTO MEeXaHH4yeCcKoro cocrasa —2000—
2500 m3/ea. TTouBEI ¢ XOpOLIO Pa3BHTOM KOMKOBATO-3€PHHCTOH CTPYKTYpOil
O6LIYHO HMEIOT YMepeHHble CpeJHHe NOKa3aTeJH IOJEBOH BJATOEMKOCTH —
2500—3000 m*/ea past 1-MerpoBoro cjosi; GeCCTPYKTYPHBIE NMOYBHI XapaKTe-
pusylorcs GoJiee BLICOKOH BeAHUYUHOM MOJIEBOH BJaroeMkoctd. Huxke mnpu-
BOJATCS BEJHYHHBI IT0JIEBOM BJIArO€MKOCTH IOYB Pas/UYHOTO MEXAHHYECKOI'O
cocraBa B 9 or ckBaxuoctu (Posos, 1956):

Hecononuena- CoJioHuepaThe

ThIe T10YBbI afeld:i
[ aunst 90—93 95—98
Taxkenrse CyrasHKY 7585 90—95
CpeZuue CyTJIMHKH 6575 80—90
Jlerkue Cyrauskd ‘ 55—65 70—80
Cynecyatble FpyHTEL 45--55 65—170
CnuavcTole necku 35—45 55—65
Hecku . 25~-35 45—55

Kak 3T0 fCHO U3 IpeJbIAYIIero H3JIOXKeHHS, I0JeBasi BJAaroeMKOCTh 3aBH-
CHT TaKxXe OT NOJOXKeHHs TI'DYHTOBHIX BOJ, CHJIBHO Bo3pacrasi B C/Iy4yasx
6/1M3KOr0 ypOBHs IPYHTOBHIX BojJ (KamuajspHas KailMa B mpejenax HOYBEH-
Horo mpoduas) ¥ yMeHbIIAsCh MPH IIIyOOKOM IOJOKEHHH I'DYHTOBBIX BOZ.
Tak, npu 6auskux (1,5—2 M) rpyHTOBBIX BOAaXx ¢ yrayGJeHHeM Ha KaxKJble
10 cm rny6xke 50 cu BedHMYHHA IIOJEBOH BJAAroeMKOCTH BO3pacTaer Ha
2—3%, a mpu oueHb IVIyGOKMX I'DYHTOBBIX BOIAX — YMeHbLIAeTcs Ha Kax-
nble 10 cu Ha Ty XKe BeJHIUHY.

HeonHOpOZHOCTb W CJAOHCTOCTb IIOYB MO TNMpOGHI0, B YaCTHOCTH CMeHa
MEeXaHHUECKOI'0 COCTaBa H CTPYKTYPHOTO COCTOSIHHS FDYHTA, CHOCOGCTBYIOT
YBEJHUYEHHI0 CYMMAapHO! BeJIHYHHBLI II0JIEBOH BJIarOEMKOCTH BCEro HPOGHJIA.
3710 06BSCHAETCA TEM, YTO BOJH3H MOBEPXHOCTH pasfena MeKAY COCeXHHMH
CJIOSIMH BBILIEJNEKAIINE CJA0H HMeeT MOBHILIEHHYIO BJAXKHOCTb 3a cueT 06pa-
30BaHHS JOMOJMHHUTENbHBIX MEHHCKOB H JONOJHHUTEIbHON BOAOYAEPKHUBAIOLLEH
Croco6GHOCTH (KaNUJMSPHO-IOCAXKEHHAA BOJAA).

3Hasi BeNMUYHHY HpPENeNbHOH BJATOEMKOCTH INOYBHL H COIIOCTABJSA C Hel
BEJIMUHHY BJIaXKHOCTH, 3a(UKCHPOBAHHOM B NOYBE HA OMNpe/eIeHHBIl MOMEHT,
MOKHO OIIEHHTb COCTOSiHHE H QOPMY BOIBI H ONpeNeNHTh HanpaBJieHHe [BH-
JKeHHus Biaard. B Tex cayyasix, Koria BJAaxHOCTb IIOYBEL BHIIE BEJHYHHEI IIpe-
JNENbHOH MOJEBON BJIATOEMKOCTH, HMEIOT MeCTO HHCXONsAIHe TOKH IpaBHTa-
HMOHHOH BoApl. B ciyuae, Korga BJAXHOCTb BEePXHHX T'OPH30HTOB MeHbIIe
[OJIEBOH BJATOEMKOCTH, INOTOK KAalWJJAADHONH BOJAbl HAIpaBJjeH OOGLIYHO
KBEPXY OT 3epKaJia IPYHTOBLIX BOJ.

MHorounc/IeHHBIMA HCCAeIOBAHHSIMH Ha ONBITHBIX CTaHUUAX H B MpO-
H3BOACTBEHHBEIX YCJIOBHSX YCTAaHOBJIEHO, YTO ONTHMaJbHAs BJAXKHOCTb MOYB
JIJIs PasBUTHA CEJIbCKOXO35fCTBEHHBIX PACTEHHI B YCJOBHAX OpOHICHHS
Kosebserca B npenenax or 100 mo 70—75% oOT 1OJEBOH BIArOEMKOCTH.
Orciofia CJENYET, UTO B MEXKIIOJHBHbBIE TIEPHONBI OTHOCHTEJBHAS BJIAXKHOCTD
HOYB Mepej oYepeAHHIM HOJHBOM He NOJXKHa omyckaTbes Hmke 70—75% or
II0JIEBOH BJIarOEMKOCTH.

PasHocTh MeXAy BEJMYHHON IIOJEBOH BJIArOEMKOCTH U (aKTHYeCKOH
BJIaKHOCTBIO [I0OYBHI IIePeJ OUepeLHbIM IIOJHBOM HasblBaeTcst HePHIUTOM
BAAXKHOCTH RO NOJEBOH BJATOEMKOCTH,
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Heduuut BIaXXHOCTH K0 NOJNEBOH BJArOEMKOCTH B YCIOBHSX OPONIAEMOTO
X03sHCTBa JIONKeH OniThb He §OJbLIE, YeM Pa3sHOCTb MEXIy NOJEBOH BJaro-
eMKOCTBIO U BenuuuHol 70—75% moneBodt BiaroeMkoctd (Ha IVIMHAX H
cononyakax 80—85%). Ecau Bennmunna ¢akTuueckoll BJIaXKHOCTH Nepex
nosnBoM HuXe 70—759% or mosesoit Biaroemxoctu (Hampumep, 60—509%),
TO pacTeHHss GYAyT HCULITHIBATL AENPECCHIO B PA3BUTHH, YTO BHI3OBET CHHXKe-
HUe ypoxas. XJNOMYATHWK B TAKMX Ciayyasx cOpachiBaeT CBOM ILIOLOBHIE
opradel (6yTOHEI, 3aBsI3H, KOPOGOUKH).

Takum o6pasoM, mo MOJEBOH BJArOEMKOCTH YCTAHABJWUBAWTCA pAaLMO-
HaJibHble HOPMBI MONKBOB. Ecau mpu ouyepenHoMm mosvBe mojada BOABL Tpe-
BBHICHT BeJHYHHY ne(unydTa BJar# A0 HOJEBOH BAaroeMKOCTH, 3aI1ac BOJH B
ToYBe NPEBBICUT ee BOAOYAepKHBALIYI0 CIOCOOHOCTh, MOSBATCA CBOGOIHAR
rpaBHTAUHOHHAS BOJA, KOTOpAsi HauHeT ABMUraTbCs B HHCXONALIEM HaIpas-
JIEHHH ¥ TOMNOJIHATb 3amackl TPYHTOBOH BOJBI, NOBHIILIASE HX YPOBEHb.

B npaxruke opolllaeMoro semJeneausi HHOTAA IPHMEHSIOT MOJUBEL 06e3
HOpM, OOJBIIMMH KOJHYECTBAMH BOAB, B 1,5—2 pasa mnpeBnlIalon{AMH
JedHIUT 10 MoJNeBOl BJIAroeMKOCTH. TakHe HONUBHI BHISEIBAIOT HHTEHCHBHBIN
IOXBEM YPOBHS TPYHTOBHIX BOJ, NPHOJHKEHHE HX K JHEBHOH MOBEPXHOCTH,
pasBuTHe npoueccoB 3abomayuBaHhsi W 3acojeHus. Oco6eHHO YacTo 3TO
IPOHCXOJHUT Ha HOJSX OpPOIIaeMOro pHca, IZle HEPEIKO 32 BereTauHOHHBI
nepuoj, gaercsa 30—40 TrC. M#3/ea NOMUBHON BOAHIL.

PapyonasbHO paccyMTaHHAs HOpPMa TNOJAHBA JJA HEe3aCOJIEHHBIX HOUB
JOJKHA NPeNCTaBaATh coG0ii BeJHYHHY, HE NIPeBHIUIAIONMYI0 AeQUIUT BIAK-
HOCTH 10 NIGTEBOH BJIArOEMKOCTH, 4TOOBI CBECTH K MHHUMYMY (HJIbTpaLUIo
H36BITOUHON CBOGOJHO!N BOAK B FPYHTOBBIE BOIBL

Benuunna NMOAHBHON HOPMBI BbIpaxKaeTcs CJeLYOUDINM NpocTefliuM pa-
BEHCTBOM:

M=TI—wm+x,

rie M — nonuBHas HopMa; Il -— moJseBasi BiaroeMkocTb; M — (akTHUecKas
BJAAXKHOCTb Ilepel ITONHBOM; K- IIOTEPU BOJE HAa HCIApPeHHe B MOMEHT
moJIHBA.

TlockosnbKYy H3BECTHO, UTO IIPH OPOLIEHHH OOBIYHBIX MNOJIEBHIX KYJBTYD
BJI4XXHOCTb NOYBHl He JOJKHA mepej OuepeNHbIM IIOJHBOM OIYCKAThCH HHXKe
70—75% or moJeBOK BJArOeMKOCTH, TO BeJHYHHA HAedHIHTa BJIAXKHOCTH
I1— M B GoNMbLIHHCTBE CIyuaeB JOJ/KHA ObITh He Buime 256—309% I1, uto mas
11048 CYTJIMHUCTOTO MEXAHHYECKOTro COCTaBa AJs 1-MeTPOBOH TOJIIIH COCTABUT
800—1200 #3/ea.

[TossicuM 3710 Ha caenyiomiem npumepe. IloseBasi BJIarOeMKOCTb He3a-
coneHHO¥ nouBsl paBHa 20 Bec.%, o6beMHHIH Bec nousH 1,4. Tpebyercs ycra-
HOBHTb ONTHMAJBHBIH JedHIHT 0 TOJEeBOH BJIATOEMKOCTH, KOTOPHH U OyaeT
NPeACTaBAATh ONTHMAJIbHYIO BEJHYHHY HOJHBHOA HOPMBI BOAM AJs l-MeTpo-
BOTO CJ104.

[ToneBasg BiaroeMkOCTb B abCOMIOTHOM BhIpax<eHHH OydeT cocTaBaATb
[1=2800 #*/ea; momycTuMmasi BjaXHocTb a0 moauBa— 70% or II, 1. e
1960 - m3/ea. Torma pedHuuT, a cjaeldOBaTeJbHO, H MOJUBHAsg HOpMa,
COCTaBJIS PA3HOCTb MEXAY IOJEBOH BJArOEMKOCTBIO W JONYCTHMBIM 3ama-
coM Boawbl mepen nosuBoM (2800—1960 #3/2a), 6yayt pasub 840 m3/ea.

3Hag BeJaWYHHY IOJIHON BJIATOEMKOCTH H IOJIEBOH BJIarOEMKOCTH, MOXKHO
BCerja NpeACTaBHTb ceOe BEPOSITHYIO BeJNHUHHY CBOOGOLHON T'PaBUTALHOHHOM
BOAbI, O6pasymollelica B OYBe B CJyYae €CTECTBEHHOTO HJIH HCKYCCTBEHHOTO
CHHIKEHHSI YPOBHs T'DYHTOBBIX BOJA. DTa BEeJHYHMHA HA3BIBAETCA BOAOOT ] a-
yell TpyHTA.
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Bonooraasa rpyHTa — KOMHUYECTBO CBOGOAHOH TPaBHTANHOHHON BOXHI,
ofpasywouleficsi B TPYHTE NPH CHHXKEHHH YPOBHS TPYHTOBBIX BOJ, BHIpaKeH-
HO€ B IIPOLEHTAX OT CKBaXKHOCTH (IIOJIHOH BJaroeMKOCTH), OT 00beMa IpyHTA
uaH B BHAe koadduuuenta. Kosdbduunent BogLooTIaYN CHABHO KOJe6jeTcs B
3aBHCHMOCTH OT CTPYKTYpBl, MEXQHHUECKOTO COCTABA H CKBAXKHOCTH IIOYB H
rpyHToB. O6 3TOM MOXKHO CYLHTb IO NaHHEIM TabJ. 6.

Ta6anua 6

3aBCHMOCTh BOJOOTHAYH OT MEXaHHYECKOTO COCTaBa rpPYHTOB

Tpynt ;éngzﬂc%)fozo;;:cég; %:_;;‘H;)g'bema Kospguuuent Q
Tsoxenast rausa 2—5 1—3 0,01—0,03
Cyransky 5—10 3—5 0,03—0,05
Jlerkue CyrJyIuHKH 10—30 5—15 0.05—0,15
Cynecu 30—50 15—20 0,15—0,20
IMecku 50—75 20—30 0,20—0,30

3Has BeqnuHHy Ko3(hdHIHEeHTa BOJOOTAAYH, MOXKHO IPEABUAETb BEPOAT-
HBIH TTOABEM yPOBHA TPYHTOBBIX BOJ NPH IIOCTYIVIEHHH B TPYHT CBOGOAHOM
rPaBUTAUUOHHOM BoAbl. BeposTHHII NOABEM YDOBHS TPYHTOBBIX BOJ
h (B cM) npH MOCTYIJIEHHH B HHX I'DAaBUTAlMOHHOH BOABl paBeH CJIOK IpO-
couuBlelics Boabl b (B cm), AeleHHOMY Ha K03d@HLMeHT BoxoOTAauu Q:

b ) L
h———Q—-.

W3 pesuuun x03¢unuenta BOLOOTAAYH BHAHO, UTO NPH NOCTYIVIEHHH
IrpaBHTALMOHHOH BOABLI HHTEHCHBIOCTh IIOJBeMAa YPOBHSA TPYHTOBBIX BOJ BO3-
pacraer Tem OoJbille, YeM THAXKesjee MeXaHUYECKHH cocraB TrpyHra. Tak,
B IVIHHAX KaXIKI MHJJIAMETp NPOCOUHBIIENCS H MOCTYIHBIIEH B [PYHTOBLIE
BOZABI TPABUTALUOHHOMN, BOABI MOXKET IOBBLICHTH YPOBEHb TPYHTOBOH BOAHL HA
3—10 cm, B cyrauHKax —Ha 2—3 cmM, B NleCKax 3HAYHTE/bHO MEHBIIE — Ha
0,3—0,5 cx,

3uas nedUUUT BAAXKHOCTH 10 [I0JEBOH BJarOEMKOCTH, MOXKHO YCTaHOBUTb
TO KOJHYECTBO CBOOOXHON IPABHUTALLMOHHON BOJbl, KOTOpOe IOABJASETCS B
TOJIIle TOPH3OHTOB MOUBH NIPH €C YBJIAXKHEHWH CBepPX BOAOYJepXKHBAOLIeH
cnoco6HoCTH, KOJIMUECTBO MPAaBHTALHOHHON BOABL, 00DPAa3yIOUIEHCS IIPH 3TOM
B TOJLIEe T'PYHTA, NPEACTaBJIsieT COO0H Pa3HOCTb MEXAy 00beMOM NOLAHHOMH
BOJBl M o6beMoM AeduIHTa 40 TOJEBON BJIAlOEMKOCTH, YTO MOXKET OBITh
HOKAa32aHO CJeAYIOUHM BBIpaKeHHEM:

B = M— (IT—wn),

rie B —rpaBuranuontas Boxa; M — Boxa, NOCTynuBLIAas Ha MOYBY CBEDXY;
IT — nosieBasi BAarOEMKOCTb; M — 3amac BOJHI B IIOYBe.

Taxkum 06pasoM, KanmwIIspHas BJIAaroeMKOCTb H ee DPa3HOBHAHOCTb 1A
TNOYB, HAXONAIIHXCS B KYJAbTYpe, TAK HasbiBaeMas noJaeBas (IpeleiabHas)
BJIATOEMKOCTD, SBJAAIOTCS BaXKHEHIIHMH MTOYBEHHO-THIPOJIOTHUECKHMH Xapak-
TePHCTUKAMH, Ha 3HAHHH KOTOPBIX H NIPABUJIBHOM IPUMEHEHHH JOMKHO 6asu-
pOBAaTbCs PALHOHAIBHOE PEryJH[OBaHHe BOJHOTO pEXHMAa MOYB H OcCyule-
CTBJIEHHE BOLHBIX MeJaHOpalui.
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MAKCHMAJIbHASI MOJIEKYJIAPHAS BJIATOEMKOCTh (MMB)

MakcumasbHast MOJIEKYJ/IPHAS BJAAroeMKOCTh SIBASICTCS BEPXHHM Tpe-
LeJIOM - COlePXKaHHg B TI0YBax (H3HYECKH PHIXJIOCBI3aHHON (IJIEHOUHON)
Boaul. IloHsiTHe O Hell BBeieHO B moyBoBeneHue A, @. JleGemeBriM. YBeaHue-
HHE 3anaca BOABLI B IIOYBe CBEPX MAaKCHMAJIbHON MOJEKYJSPHOH BJaro-
€MKOCTH CONpPOBOXKJAeTCs NOSBJeHNEeM MOABUKHON KaNMIJISIPHOH HJIH Haxe
rpaBUTauHoOHHON BoAbi. IIpu BJ2XHOCTH, COOTBETCTBYIOLIEH MaKCHMaJbHOM
MOJIEKYJIIPHOH BJIATOEMKOCTH, B NOYBE CYIIECTBEHHBIX 3aMacOB IIONE3HOH H
IOCTYNHOH PACTEHHSIM BOABI IIPAKTHYECKHU. HeT.

Beanunna MakcHMaJbHON MOJEKYJIsIPHO{l BJArOEMKOCTH 3aBHCHUT OT AHA-
MeTpa YacTHll, caraloux NoYBbl H rpyHT. OHa He6osbliass B IecKax H
OYeHb BBICOKAsl B IMIHHaX. DTo BHAHO u3 naHHBIX A. @. JleGemena (1936) 1
C. B. Acranosa (1958):

MMB, MMB,

06. % 06. %
Kpynueiit necox 1,57 159315 40—45
Cpeanuii necox 1,60 IoazomucToie 7—18
Meakuii necok 2,73 YepHO3eMB 20—28
Ouenb MeJKHE NeCoK 4,75 KpacHosewmst 30—36
Cyraunku 8—12 Ceposemnl 11—15
Jlécent 20—23

Taxk xak MOpO3HOCTb IVIHH COCTaBJseT OKOMO 55—60%, Boga mpH Maxch-
MaJIbHOH MOJIEKYJAPHON BJaroeMKOCTH B IMIHHAX Moxer HA 70—7H9% 3anoxa-
HHTb NOpPOBOe INpocTpaHcTBO. IJOCKONBKY nJieHOYHAs BOJA OTHOCHTCS K
KaTeropHy MAaJoNOABHXHON, BA3KOH BOABI, B [VIMHHCTBHIX I'DYHTAX H IIOYBaX
oHa OOYCJOB/iNBAaeT BO3HHKHOBEHHE HENPOHHIAEMOCTH HJs IAPYrux dopm
BOJEL H BO3LYXa.

Makcuma/bHasg MOJEKY/IsIPHAS BJIArOEMKOCTb SIBJAAETCS BeCbMa BaXKHOM
NOYBEHHO-THAPOJOrMIECKOH XapakrepucTHkof. [Ipu conocraBienun ¢baxTu-
YeCKOH BJIXKHOCTH IIOYBBI C MAKCHMAJbHOH MOJIEKYJSPHOH BJaroeMKOCThIO
MOXKHO YCTAHOBHTb, HMeEETCS JH B [0YBe NOIBHXKHAS KamWIsIpHAaA Boxa
(B cayvae npesbimieHHs (QaKTHYECKON BJIaXKHOCTH BEJWIMHB MAKCHMAaJbHOH
MOJICKYASPHOH BJATOEMKOCTH).

K BesnunHe MaKCUMaJbHOH MOJIEKYJSPHOH BJATOEMKOCTH OJH30K KO-
¢bHuIVeHT 3aBANAHUA, T. €. TO COJepXKaHHe BOIH, NpPH KOTOPOM pacreHue
Baner ¥ rubger. O6uyHO KO3 PunHeHT 3aBafaHus Ha 2—3Y HHUXKe Beau-
YHHB MaKCHMAaJbHOH MOJeKYyJIspHOl BaaroeMkoctd. ITosTomy, comocraBass
BeJIMYHHY MaKCHMAJbHON MOJIEKYJSIPHON BJIATOEMKOCTH ¢ (haKTHYeCKOH
BJ2aXHOCTbIO, MOXXHO BBIICHHTB, CYLIECTBYET JH B IOUBE 3amac JOCTYNHOH H
TOJIe3HOW PaCTeHUSIM BOAHL MJM 3TOT 3amac OJH30K K HCUEPIAHHIO.

YMeHbllIeHWe 3amaca BOAH B NOYBE Nepel MOJHMBAMH O yDOBHS MAaKCH-
MAJBHOH MOJIEKYJSPHOH BJIArOeMKOCTH HEXEJaTeNbHO, [OCKOJIbKY NIpH 3TOM
BCJEACTBHE MAJOH MOABHKHOCTH IJIEHOYHOH BOIBI HauHHaeTcss YTHeTEeHHE
pacreHni, OTCTABaHHE MX B POCTE, a B KapKHe NepHOJbI JeTa — cOpachiBaHHe
JHCTBEB W IVIOLOBHIX OPraHOB.

MakcumanbHasi MOJIEKYJASPHAST BAATOEMKOCTb ONpeleNsieTcss B IPYHTax H
NoYBaX HECKOJbKHMH MeToLaMu, mnpenioxeHHHMH A. @. JlebGenesBnM
(1927): npu momoIny cBepXMOLIHOH neHTpudyru (yckopenue oxono 70 000 g
¥ 4ncao o6opoToB okoso 50000 B 1 MuH.), OTXKAaTHA CHJILHBIM IPECcCOM
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(66 x2/cm?) BAAXKHON MOUBH, MOMEILEHHON MEXAY JIHCTKAMU (DHJBTPOBAJD-
HO# 6ymary, ¥, HaKOHEl, METOJOM ONpeJeNeHHs YCTOHUYHBO He H3MeHSIoumel-
€Sl BJIAXXHOCTH B BHICOKOW TIOYBEHHOH KOJIOHHE, IIPeABAPHTEILHO HHTEHCHBHO
yBnaxnenno. A, ®. JleGenes cumtajy, 4TO yxKe TpH ycKopemuu 18 000—
20 000 g MPOHCXOAHUT OTHeJeHHe KaNM/JISPHOH BOJABL, a OcTalomiasics Bjara
COOTBETCTBYET MAKCHMaJbHOH MOJIEKY/ASIPHON BJIaroeMKOCTH.

Hoseiilne uccnenoBaHus, OfHAKO, NOKA3aJd, YTO INpH yBEJHYEHHH
MOIIHOCTH IEHTPHDYIH HJIH NPECCOBAHUS BEIWUYHHA OCTABILUEHCS BJAAXKHOCTH
yMeHbLIaeTCs], BONpekd MHeHuio A. @. JleGeneBa, nmosarasluero, 4ro cyuie-
CTByeT pe3kasi TpaHuia MeEXIy NVIEHOYHOH H KalmWVIAPHOH BOJOH NpH g
tentpudyru 18 000.

Takum o6pasom, BeJHuHHA MAaKCHMAJbHOH MOJEKYJNSPHOH BJIAaroeMKO-
CTH He ABJSIETCA KOHCTAHTOH, XOTSl M XapaKTepH3yeT COCTOSHHE NOHHMKEH-
HOH MOABHUXHOCTH IIOYBEHHOH BJIaTH.

MAKCHUMAJIbHASL TUTPOCKONMUYHOCTb (M)

MaxkcuMajibHast THIDOCKONHYHOCTh SBJISIETCA 0COGO0H pasHOBHAHOCTBIO
BJIATOEMKOCTH II0YBHI, XaPaKTePU3YIOUIEell NpefesJbHO BBICOKOE KOMHUECTBO
Mapoo6pasHoil BOAB, KOTOPOe MOXKET OBITb YCTOMYMBO MOIVIOIIEHO M YAEp-
XkaHo mouBod (cm. Buime). ITouBa, BIaXKHOCTb KOTODOH MOCTHIVIA COCTOSIHHS
MaKCHMaJbHOH T'HTDOCKONMYHOCTH, He COpOHpYyeT Napoo6pasHyl BOLY.
BesnunHa MaKCUMaJbHON THIPOCKONHYHOCTH 3aBHCHT OT XMMMYECKOTO, MeXa-
HHYECKOTO H MHIIEDAJOrHYeckoro cocraBa noyB. Besnka makcuMaJsbHas
TUTPOCKONHUYHOCTL B IOYBAX, COAEpKAIUX I'ymyc, Topd, a Takxe 6oJbiIoe
KOJINYEeCTBO IMIPOCKONHUYECKHX cojell. UeM 6oubllie B OYBE TOHKHUX (paxiui
MEXaHHYECKOT'0 COCTaBa, TeM Bhblllle BeIHYHHAa MAKCHMAJbHOH THTPOCKOMHY-
Hoctd (pHc. 5). MasoryMycHble U JIeTKHe ONeCcYaHeHHbIe [OUBLI UMEIOT MaK-
CHMAaJIbHYI0 THTDOCKONMYHOCTE mNOpAika 2—4Y, a TIKeJoIMHHHUCTBIE H
GoraTtee rymycoMm — nopsaaka 10—12%.

MakcuManbHasg THIPOCKONHYHOCTb — BeCbMa BaXHAasi NOYBEHHO-THADO-
Jorudeckasi Xxapakrepucruka. Boxa, Haxopsimiasica B TOYBe B COCTOSIHHU
MaKCHUMaJbHOH THUIDOCKONHMYHOCTH, HEJOCTYyNHA pacTeHHsM («MepTBBHI
3anac BJaTH»); NO3TOMY yMeHbIIeHHe BJIaXKHOCTU TOYB Teped NOJHBAMH B
pasrap BereTalHOHHOTO NepHOLa A0 MAKCHMaJjbHOH THTPOCKOHHYHOCTH CO-
NpoBOXK/AaeTcs KaTacTpodHUECKUMH HOCTEACTBUAMY JJIS YPOKas.

B ta6n. 7 npuBeleHH BeJHYMHE MAaKCHMAaJbHOH TFHIPOCKOMHYHOCTH B
PasMHYHHEIX YOYBaX.

Ta6auua 7

Tpegeast KoneGaHuii MakcuMaJbHOH THIPOCKOMUYHOCTH B NOYBaxX
" MexaHuUeCKHH COCTaR mzﬁ%ﬁiﬁ:ﬁ:;“{ﬂ o TlouBk! (BepXHuft FOPU3OHT) Mag;gg:g:ggfb’n}‘zpm
TouHsl TsKedsie 20—23 IToaszo.mcTre 3—17
Cavnn 12—18 YepHoszeMul 7—15
Cyranaku 4—7 Topdsuuxu 30—40
Cynecu 2—3 Ceposembl 4—1,0
Ilecku ToHKHE 0,5—1,5 CoJoHIHE 10—15
Ileckun rpy6uie 0,05—0,1 Kamranossie 8—12
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JlaHHbIE O MAKCUMa/lbHOH THIPOCKONIMYHOCTH fAOT BO3MOKHOCTb NPUGJIH-
JEHHO BBHIYHCJAHTDL BJIAaXKHOCTh 3aBfilaHusi pacTeHuil (ko3pduuueHT 3aBsifa-
HUS). IMOHPHUECKH YCTAHOBJEHO, 4TO Ko3dduuuenrt 3aBsnanus (T. . roa-
HHIla (H3HOJIOTHYECKH NOCTYNHOR ¥ (u3MOJOruuecky HEeNOCTYNHOH BOIHL B
noyBe) B cpenHeM GIH30K K MaKCHMAaJbHON M'MI'DOCKONHYHOCTH, YMHOXKEHHOH
"a xoadpdunuent 1,3—1,5 (usoraa 2—3).

MaxkcuManbHas THTPOCKONMYHOCTH IIOYB ONpefensercs IYTeM BHAEPKH-
BaHHUs HaBEeCKH MOYBEl B BAKyyMe BO BJAXHOH arMmocdepe JO NOCTOAHHOTO
Beca. Jlas 3TOrO HABeCKy HOUBHI TIoMellaloT B 3KcHkarop ¢ 10%-HbHIM pac-
tBopoM H,SO,, KOTHA OTHOCHTeJbHAs BJAXKHOCTb Bo3layXxa paBHa 96—98%
npu 25°. Buecto HpSO4 npuMensiercss H HachimleHHEH pactBop KoSOu.

KO3¢dHUUHUEHT 3ABAJAHHA (K3)

KospdunuenTom saBffanus Ha3bIBaeTCA TaKoe COJAepKaHHe BOAH B
noyBe, IPH KOTOPOM pAaCTeHHe He MOXKeT ofecmednTtb CBOIO MOTPEGHOCTb B
BOJle, YTO M NPHUBORHUT K €ro 3aBsiflaHHI0. JTa BaXKHasg IOYBEHHO-THAPOJIOTH-
yeckas XapaKTEDHCTHKA BBelleHa aMeDHKAaHCKHMH HCClIefoBaTenaMe Bpurr-
com u lannem (Briggs, Shantz, 1912),

_ Beanunna koadduuueHTa 3aBffiaHusg BO3pacTaeT B NOYBaX 0O Mepe
yBeJHYeHHUsT MX MIMHHCTOCTH. Tak, BeaMYMHa BJIAXKHOCTH 33aBAJaHHA COCTAB-
aser (%): mecku —1—3, cymecu —4—6, cyramnku —10—12, rauHB—
20—30. T'JHHEB MOHTMODHJUIOHHTOBOTO THHa o6gazailoT OoJiee BBICOKHMH
N0Ka3aTeJsIMH BJaXHOCTH 3aBAJlaHHf, dyeM TVIHHB KaOJHHHTOBHIE.

BesnunHa BIaXKHOCTH 3aBsAaHHsS 3aBHCHT TaKXKe OT IPHPOJLI pPacTeHHH.
3acyxoycToiiyuBEle 3JaKH 3aBANAIOT NPH MEHBIIEH BJAXKHOCTH, YeM BJa-
romoGuBLle pactenns. sl NaxOTHBIX FOPH3OHTOB NOUB M 1JIsi OGBIYHBIX TIO-
JIEBBIX KyJbTyp BJAAXKHOCTb 3aBsijaHHs KojebJjerTcs, MO HaHHBIM C. U. Hon-
roBa (1948), B mpenenax 10—20%. HexocrynHocTb BOMBI Ml PACTEHHH IPH
9THX YPOBHAX BJAXKHOCTH NOuB OOBSICHSETCS TEM, UTO MOYBa YAepKHBAeT
BOAY ¢ cusofl nopanka 15—20 ar#, yTO 3HAYHUTENbHO NPEBHIIIAET COCYINYIO
CHJIy pacTeHHH.

Yem Goabllle B MOYBE OPraHMUYECKHX BELIECTB M OCOOEHHO HepasJOoxKHB-
urerocst TopGAHHCTOrO MaTepHana, TeM BHIIIE BIaXKHOCTb 3aBsaaHus (y TOp-
ta 10 60—80%). .

Takum 06pa3oM, HEAOCTATOK BOABI AJsS PACTEHMH MPU IPOYHX DaBHBIX
yCIOBHSIX B MIEPBYIO OYepelb GyNeT CKa3hlBAaThCSA Ha TMIMHHCTHIX GeCCTPYKTYP-
HEIX TIOYBaX M HA NOYBAX, COMEpXKAIUX GOJbIIOe KOJHUECTBO rpyboro opra-
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HYECKOTO BEWleCTBa. DTO CBOMCTBO TOPGSHHUCTHIX I0YB CJAEAyeT HMeTh B
BHAY IPH HX ocyuleHud. UpesmepHoe yray6ieHre ypoOBHSA IPYHTOBHX BOX IPH
OCyWeHHH TOP(QSAHHKOB HepeJKO BJIeYeT 3a cOOOH UX «MEepECYIUKY» M HU3KHE
ypoxan. Ha tophAHHCTHIX HoYBax Heo6XOAHMMO obecleyHBaTh 3amachl
JIOCTYNIHOH BJIAr¥ U JIOCTATOYHO BBICOKHH YPOBEHb IPYHTOBLIX BOJ C HOMOIIBIO:
peryJupoBaHus HLI03aMH. :

[TpucyrcrBue cosefi B moYBax TakxkKe BECbMa CHUJLHO MOHHXKAET MAOCTYI-
HOCTb BOABI [ pacTcHHH., Bemuuwna koadohHuuuenrta 3aBsfaHus 3HAUH-
TeJIbHO BO3pacTaeT B TlouyBax IO Mepe pocTa HX 3acoJeHHocTH (tala. 8).
[TosTomy Ha 3aco/eHHBIX NOYBAaX HEJOCTATOK BJIATH JJISI PACTEHHH B 3acyul-
JMBHIH INepHOA HJIH Tiepell TOJHBOM NpPOSIBJSETCS paHblle M 6oJiee pe3Ko,
yeM Ha IoYBaxX He3acoJieHHHIX. Ha 3acosieHHBIX NOYBax NMpH HX OCBOEHHH He-
o6xoxuMBl NpeiBapHTEIbHOE ynajleHHe coJiell H BMeCTe ¢ TeM XONOJHHTE/ b~
HBle KOJIH4eCTBa INOJHBHOW BOABI, T. €. NPOMEIBHOM THI OpOILEHHS.

Ta6auna 8

KoadduupenT 3apgapanns B rIMHHCTON 3aCONeHHON mouse, %
(o B. P. BonoGyeBy, ycTHoe cooGlieRHe)

Copepakanue coneft, %
Coub
0,00 0,10 0,20 0,30 0,50 0,75 1,00
NaCl 24,45 25,39 — 25,42 — 28,36 42 44
Na,SO, 24,45 — 26,13 26,30 26,92 27,34 27,44

Kosddunuenr 3aBananuss Moxker ObITb ONpeNeJeH NPSIMBIM 00pasoM —
[0 BJAXHOCTH IIOYBH B MAaJIeHBKMX, 3aLIUUIEHHEIX OT HCIIapeHHsd, Berera-
IMOHHEIX COCY/AaX C pPacTeHHsSMH B MOMeHT uX 3aBamanusi. B CIIA npume-
HAIOT JJIA 3TOH IeNH OIpejesicHHE «3KBHBAJIEHT BJAXKHOCTH®, T. €. OCTa-
TOYHOM BJIAXKHOCTH TOc/Je weHTpUdyrupoBaHus o6pasina BJaXHOH NOYBHE
(npu g=1000). Hna moayuyeHus KoadduuyueHTa 3aBALAHHA «IKBHBAJEHT
BJIAXKHOCTH» mequTcd Ha 1,84—1,24. _

B npencrasnenusix o popmax U npupoie NOYBEHHOH BJATH ¥ O MOYBEHHO-
THIPOJIOFHYECKAX KOHCTAHTAX MHOTO HESCHOTO M CIIODHOTO, HET eIHHOH
TepMHHOJOTHH. Tonbpko Oymylive 3KCIepHMeHTasblible HCCAELOBaHHS MpO-
SICHAT TaKWe CIOPHBle BONPOCH], KaK NPHPOAA COPOLUMOHHHX M KANHJJISPHBIX
CHJI, MEXaHH3M YAepXKaHHA HONBEINeHHOH BJAarW, Hesecoo0pPa3HOCTb HIM
yCTapeNoCTh IOHATHH MaKCHMaIbHOK MOJeKYyASPHOH BJaroeMKOCTH, M0JIeBOk
BJIATOEMKOCTH H 1.



9JIEMEHTDI
BOOHOI'O PE)XHMA
IMo4B

Bozna B nouBax HaxOmUTCst B HeNpEPHIBHOM [BHXKEHHH: HAKaIlIMBaeTCs M
pacxonyercs, IpeBpallaercs 13 ogHUX ¢opM B ApPYyrue, noTpebasercs pacre-
HHAMM M JKUBOTHHIMH. BOZHEI!I peXHM IOYB, [OJ XOTOPHIM MHOHHMAIOTCA
Ce30HHble ABHMXKEHHA H NpeBpalleHus $GopM BOAH B IOUBE, H3MEHSETCS IOJ
BO3JEHCTBHEM CHJBI TAXKECTH, METEOPOJOTHYeCKHX YCJOBHIH, THAPOreOJOrH-
yeCKOH OOGCTAHOBKM H OpPraHH3MOB, TJIaBHBIM 00pa3oM pacTHTEJIbHOCTH.
B ocBOEHHEIX MOYBAX BEAYHWIMMH (AKTOPaMH BOZHOTO peXHMa SBJSIOTCA
NpHeMBl. CO3HATENBHOTO PeryJHpOBaHus 3amacoB H ¢GopM BOIB B IOYBax
yeJ0BeKOM (CHeroHaKoIlJIeHHe, OpolleHue, ocyllenne, obpaboTka).

ABUXXEHHE H H3MEHEHHE COCTOSIHHA
HAPOOBPA3HOH BOAMBI

Conep:xanue napoo6pasHoii BOAI BO BJIaXHOH IOYBE GJH3KO K TOYKE
HACHILIEHHA BO34yXa mMapamH. I103TOMy H3MeHeHHs TeMIIepaTyphl BHYTPH-
1I0YBEHHBIX TOPH3OHTOB HJH IPH3EMHOr0 CJ0S BO3AyXa JIETKO BHIHIBAIOT
nepexof; napoo6pasHoi BOIBl B KalleJIbHO-XKHUKOE COCTOsIHNE (KOHAEHCALHS).

IlepenBuKeHue napoo6pasHoil BOALL B TOJIe IOYBEHHOro npoduis B Te
nepHoJE], KOTIA MOYBEHHEIH BO3AYX O/IM30K K HaCHIIEHHIO napaMu 1o 100%,
CBSI3aHO IJIaBHEIM 00Pa30M C H3MeHeHUsMH [JaBJeHUs U TeMnepatypsl. [lapn
MEePeIBUraloTCss OT Y4YacTKOB ¢ OOabmiuM naBiaeHueM (OoJsblleil TeMIepa-
TYPHI) K yJacTKaM C MEHbIIUM HaBJjieHHEM (MeHBIIeH TeMIepartypHl), TZie OHM
¥ KOHIEHCHDYIOTCS B KaleJbHO-XKUIKYIO BOLY.

B cyxux mouBax (c BJAXXHOCTBIO MeHblle MAaKCHMaJbHOH THIDOCKONHUY-
HocTH) Gosbliasi poJib, KpOMe TEeMIEPATypel H JaBJeHHs, B HalpaBJeHHH
JBHKEHHS] Tapoo0Opas3Hoil BJAaru NpHHALJMEKHUT BeJHUYHHE BJIAXKHOCTH I[IOUBHL.

MoxHo pasjuyaTh CiIenylollNe OCHOBHBIE CJAyYaHW NepeBHIKeHMs H KOH-
JIleHCAlM{ NapoB BOILI B NOYBax: TepMHUUecKas KOHAEHcalMs aTMOC(HepHBIX
IapoB Ha MOBEPXHOCTH NOYBHL (pocooGpasoBaHue), MOJIEKY/IAPHAS U KallHi-
JdpHasi KOHIeHCalys NapoB B IOYBE, BHyTpHnoqseHHaa TepMHuyuecKas nepe-
TOHKA ¥ KOHIEHCAUHs BOASHHIX MMapoB. :

KoHnedcauua atMocepHbIX MapoB Ha MOBEPXHOCTH MOUBHI M HA noxpose
pacTHTENbHOCTH (pocooGpa3oBaHHe) NPOUCXORUT B T€X CIyyasx, KOraa TeM-
fleparypa TIpujleraioliero Bo3JAyxa HuXKe, YeM TeMmIleparypa HaI3eMHOro
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BJIaXKHOTO BO3/lyXa, W KOrAa abCcoJIOTHAsi BJAXKHOCTb NPUIIOYBEHHOTO CJIOSI
BO3Jyxa Bblllle, YeM MaKCHMaJbHas YOPYrocTh napa IpH TeMIeparype
NOBEPXHOCTH NOUBEL. DTO OGLIYHO NPOHCXOAUT B HOYHOE BPEMS.

B nycTEIHHO-CTENHEIX 06G/M2CTSAX KOHAEHCANUS MOXKET YBEJHUHTH BJaK-
HOCTb BepXHUX 1—2 cx nousel Ha 1—29 3a Hous. Ilo-BumMMOMY, Kaxe 3TO
He3HayuTe/bHOe 06pa30OBaHHe KaleNbHO-KHAKOH BOABL NMYTEM TEPMHUECKOM
KOHJIEHCAIlUM MOXET B H3BECTHOH CTeNeHH MNONNEpKHBATh KUSHELeSTeNb-
HOCTh paCTeHHH.

KoHaeHcauust BOJSiHBIX MapoB B MOYBE MOXKeT BLI3LIBATL IOSIBJIEHHE B
HOYBE HEe TOJbKO THTPOCKONKYECKOH M IJIEHOYHOM, HO, 4TO O0COGEHHO BaiKHO,
KaNUJJIPHOH M JlaXKe IPaBUTALMOHHOR BoAbL. [Ipu cpaBHHUTENBHO HEBHICOKOM
OTHOCHTEJbHOH BJIAXKHOCTH IIOYBEHHOro Bo3zayxa (509%) MOXKeT MpOHCXOLUTD
TOTJIOUeHHe N1apoo6pasHofi BOIAE HOBEPXHOCTBIO MOYBEHHHIX YaCTHI[ 34 CUET
MOJIEKYAAPHBEIX CHJ ¢ 00pa3oBaHueM IJIEHOUHOM BoAwl. [Ipy BJaXKHOCTH MOY-
BEHHOro Bosiyxa Beille 50—80% MoxKeT HMeTb MeCTO TakK HasbIBaeMad
KanwyisipHas KOHAEHCAlMsi Napoo6pasHoil BOAH B TOHYANNIKX NOpax H
yraax CThlKa YaCTHIL BCJAEACTBHE CHHIKEHHs YIIPYrOCTH IIapa ¥ IHepexojna ero
B COCTOSIHME HACHIIIEHHOCTH [OJA BO3AEHCTBHEM BOTHYTOH HOBEpXHOCTH
MEHHCKOB 6osblllof KpHBH3HBHL. IIpomcxomur xak Owl IEeperoHka IJIEHOYHON
UJY KanWIspHOH Boab! B (opMe mapa k Haubosee BOTHYTHIM MEHHCKAM
MeJabYaHIluX IOp B KAnHAASIpoB (T. e. K OoJee CYXHM Yy4YacTKaM IIOYBHI).
SBnenue KanuaAApHON KOHAEHCAUHH OCOOEHHO XOPOLIO BHIPAXKEHO B YJbT-
paMajbix opax — Kamuaasipax paauycoM mopsaiaxka 10~° cu u meubine.

Psn uccaenoBsareniel cuuTaer, 4T0 B TPYHTAX JETKOTO MEXaHHUECKOrO
COCTABa KaNUAIApHAA KOHIeHcAlUst MOXeT OBITh JaKe HCTOUHHKOM 06pazo-
BaHMs FpaBUTAIMOHHONE BOXbLI MM IpYHTOBHIX Bon (JleGenes, 1936; Komoc-
koB, 1937; 1938; CoueBaHnos, 1938; Poxe, 1946).

A. @. JleGenes ponyckaJ, YTO KOHIEHCAIMUS aTMOC(EPHBIX MAPOB MOKET
oforauiath MOYBY BOZOH B KosnudectBax mo 60—100 mm B rom, a camu
IpYHTOBBIE BOALI 06pasyloTcsi B Npollecce KOHAeHCAUMH. DTH B3TVISIB pas-
HensioTcea He BceMd. HecoMHeHHO Bce e, UTO KanWISAPHAs KOHmeHCalust
cHaGxaer MOYBH AOCTYIHON pacreHMsM Boaol. OnHAKO YesJOBEK He yMeer
YHpaBAATh NPOLECCAMH KANMHJISPHONH KOHIEHCAUHH Mapoo6pasHoli BOAH B
NOoYBax.

BuyTpHnOuBEeHHAS NEPEroHKa W KOHJAEHCAUHs BOIAHBIX napos. B npodune
MOYBLl HA TIyGUHY 10 3—5 M B TedeHHe rojfla IPOUCXOMHT Ce30HHAs mepe-
roHKa mapoo6GpasHofi BOABI HOJ BJIHAHAEM TEDMHYECKOTO IpajHeHTa U pas-
JWYUsi B YNPyrocTH napoB. BojsiHble mapel NepeMmellalTcs OoT FOPH3OHTOB
¢ 6osee BBICOKOfl TEMIIEPATypoll W YNPYroCThiO IapoB K IOpH3OHTaM ¢ 6o-
Jlee HU3KOM TemMmepaTypolt W YIPYrocTbio, Tlie IPOMCXOAUT KOHAeHCalHs na-
pa ¥ HaKONJeHHe BAard. JTo siBJIeHHe HcclenoBanoch A. ®. JlebeneBrM
(1936).

3umMoii BcaelcTBHE OXJaXKIeHHs BEDXHHX TOPU30HTOB NMOYBHI H COOTBET-
CTBEHHO YMEHbLIEHHs YNIPYTOCTH IapOB BOJABI B BO3[YyXe ITHX TODH3OHTOB B
NOYBe TOCHOJCTBYET BOCXOASIIMI TOK NAapoB M3 ITy6OKHX H OOBIYHO Gosee
TENbIX NOANOUYBEHHBIX TOPH3OHTOB C aKKYMyJsiuued BOABI B BEPXHUX CJIOAX
HOUYBH. 3HauuTeJbHAs Y4CTh MapooOPA3HON BOALI NEPETOHAETCS IPU 3TOM B
atmocdepy, TepsAsichb H3 ITOYBHI IIOJHOCTBIO.

UccnezoBanua Ha Ykpaune u CeBepHoM KaBpkaae I0Kasanu, 410 32 CHET
3MMHej{ BHYTPHIIOUBEHHO! KOHJEHCAIUK KOpHEOGHTaeMble C/IOH NOUBbl MOTYT
JOTIOJIHUTENBHO NOYuHTh 10 50—70 mm Bonbl. 3amep3aHHue NOUYBLI C MOBEPX-
HOCTH 0COGEHHO CIOCOGCTBYET HAKOIVIEHWIO BOABI B KOPHEOOUTaeMBIX CIOAX
IIOYBHI 32 CYET NEePeroHKH NapoB CHH3Y. KoHJeHcanua MapoB B 3THX Cayyasx
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COMPOBOXKAAETCs 06Pa30BaHKEM JbAa M HAKOMJIEHWEM BOALI B KOJMYECTBAX,
IPEBLINAOMIUX BIaTOEMKOCTD.

JlaGopatopubiMu Hcemenosanusamu JI. I1. PosoBa (1956) ycranosaeHo,
YTO 3UMHSIS KOHAEHCALMs NapocOpasHOM BOALI B BEPXHHX CJOSX HOUBHI
BC/IC/ICTBHE IPEBBLIIIEHHs] BONOYAEPXKHBAIOUIEHl CMHOCOGHOCTH MOXKeT NpH-
BOJHUTDb K PA3BUTHIO HHCXOMSAIIETO TOKAa TPaBUTAIMOHHOM BOJAE C BHIHOCOM
JIETKOPACTBOPUMBIX COJIel BHM3, CIOCOOCTBYSI CE30HHOMY PacCOJIEHHIO NOYB.

B neTHee BpeMst TOK apooGpasHOil BOAK HANpPaBJEH B OCHOBHOM B aTMO-
cepy, a YaCTHYHO H3 TEILILIX IOBEPXHOCTHBIX TOPU3OHTOB B IIy6oKHe, Gosee
XOJIOJIHbIE, TJie B 3TO BPeMf HaKalIuBaerca Biaara. [y yCiIoBuil 4epHO3EMOB
H Cepo3eMOB JIETHsIs] NEPErOHKAa NapoB BOABI MOXKET pacHpOCTPaHATbCS Ha
ray6uny 3—4 M, MaKCHMyM e KOHIeHCALHH KOHCTATHPYeTCs Ha IaybuHe
1,5—2 n. JleTHell meperonke napos CBepXy BHH3 IMPHNHCHIBaeTcsi 06pasoBa-
HHe B TeyeHHe rofla B NPHKACHHHCKHX meckaX nc 100 mm TpyHTOBBIX BOA
(CoueBanos, 1938). Bo3amMoxkHO, 4TO ¢ 3THM sIBJEHHEM CBSI3aHO MOCTOSIHHOE
IPHCYTCTBHE TOHKOH JIMH3BI NPECHBIX BOJ, IOKDHIBAIOIEli MHHEpasH30BaH-
HBIC BOJIBl B TTYCTBIHHBIX TIECKaX.

CxonHelfi pexXuMm napooGpa3HOi BJaru CJIAaraercs B TEUEHHE CYTOK.
Houblo Tox napoo6GpasHoil Bojsl HallpaByieH U3 GoJiee rAy60KUX TENJBIX TODH-
30HTOB K BEPXHHM XOJIORHBIM, a.JHeM Hao00pOT — OT TENJbIX BEPXHHUX B
oxJlaxIeHHble HHXKHHE. ‘

Texnnka ewle He OBJNajena INpoIeCCAMH KOHAEHCAUHWH Napoo6pasHoi
Boxnl. MlckyccTBeHHOE pery/iMpoBaHHe TEINIOBOIO pEXKHMa II0OYB MOFJIO ObI
HANpPaBUTL NPONeCcCH BHYTPHIOYBEHHON KOHAEHCAUMH INIAPOB B XKeNaeMYIO
CTOPOHY ¥ SIBUThCS OAHHM W3 MeTOLOB GOpPbOHI C 3aCyXOil M 3a yJyulleHHE
BOJLHOrO peXHMa NOYB CYXHX, 3aCYIJHBHX H NYCTBIHHBIX O6JjacTed.

Kounpencanus napoo6pasHo#il BOAB JOCTHraeTcsl BHECEHHEM Ha IPYHTOBbIE
noporu Bhicokorurpockonunueckux coseit MgCly u CaCl,, xoTOpBie, KOHIEH-
CHPYA B HOUHOEe BpeMsl HapooGpasHyio BOLY, Pa3XUKaloTcs, 3aMeTHO yBJaaX-
HSA H ofecTblIMBas NMOBEPXHOCTb HOuBHL. [lasi 3TOH mesu MOMKHO HCHOJb-
30BaTh TaKXe O3epHLIE COJH U paccoibHBle I'DYHTOBBIE BOMABI, COAepXKaliHe
XJOPHABE KaJbIHA H MATHHS. . ’

JABU)XEHHE MJAEHOYHOH BOJbI

[MnenouHas Bofa B IOYBe MepeMellaeTcsl B HalpaBjeHUH HCIIAPEeHUs HJIH
K MecraM norpebieHHs BOABI KODHeBOH cHcTeMo# pacreHuil. [Ipuxkenune
NJIEHOYHO} BOJLI IPOHCXOAWT KpalHe MeIJIeHHO OT IJIEHOK OoJbliefl TOJ-
IHHB K [TEHKAM MeHbliel tosmununl. [ToTeHnuansHO 3TO ABHXKEHHE MOXKET
pacmpocTpaHaThcsl Ha Gosblive paccrosnus. Bo BcakoM ciayuae, Habmwona-
J0Ch ABHXKEHHE TJIEHOYHOH BJIaTM M PACTBOPEHHLIX B Hel cojiell Ha BEHICOTY
3—4 m oT BepxHell TPAHHUILI KaNUAAsipHOH KafMul (B comoHuax Kacnuickoi
HM3MEHHOCTH).

TMoTpeGHOCTH pacTeHUil B BOAe He MOTYT GBITh HOPMAJbHO YIOBJIETBOPEHHI
3amacaMu IJIEHOYHOH BOJAH B JIETHEe BpeMs BCJENCTBHe KpaHHeH MelJieH-
HOCTH ee ABHKeHHS. KomnuecTBO T/IeHOUHOH BOAHI B chepe KH3HeNEATENb-
HOCTH KODHEBBIX BOJIOCKOB MOXET BOCHOJHATbCS JHLIb B HOUHOE BpeMs,
KOTJla OTCYTCTBYeT (POTOCHHTE3 M YyMeHbIIAeTcs BOAONOTpeGaeHHe pacTe-
HHSAMH,
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ABH)KEHHE KANUJIJASAPHON BOIbl

HBuXeHHe KalW/JIAPHOH BOXBI B TOYBAX NPOUCXOIUT NPH BO3AEHCTBHH
OTPHIATENPHOTO IaBJEHHS MOJA BOTHYTHIMH MEHHCKAMH BOAW H COCyIIel
CHJIBI, BO3HHKAIOLUX B Pe3y/bTaTe CMayWBaHHS CTEHOK [Op H KaNlH/LIAPOB.
Iockosbky cocymas cuila BOTHYTEIX MEHHCKOB BO3PACTAET C yBeJHYEHHEM
HX KPHBH3HBI, ABHXXEHHUE KANMU/JISAPHON BOLBEI BCErZa HAMNPABJEHO B CTOPOHY
MEHHCKOB MEHbUIHX IIOp H KAaNMJJIAPOB, T. €. K yJacTKaM MeHbIIell BJaX-
HOCTH. ,

OGbeM KanuaspHO-TIPOBOAMMOl BOALI, a CJIELOBATEJbHO, M CKOPOCTh
KanUISPHOTO ABHKEHHS NPONOPUHOHANBHE YeTBEPTO CTENEHH paguyca
KaluJJASpoB 1 06paTHO IPONOPLUOHAJNBHE BA3SKOCTH MKHIKOCTH, KakK 3TO
caenyer u3 popmyant Ilyasens:

__ nghpiRt
Q - 87]1 ’

rae: Q —o0beM XKHIAKOCTH, NpOIIAllefi Uepe3 KaNWAAAp 3a BpeMa [
n— ko3 duunent (3,14); g— VCKOpeHHe CHJIH THAMXKECTH, P — IJIOTHOCTD
KUAKOCTH; h—Hanop (XaBjeHHe); 1 -— BA3KOCTb KHUAKOCTH; R — paguyc
TpyOkH; ! — aauHa Tpy6ku (uur. mo b. A. Kun, 1933).

IpuBenennas cdopmyaa Ilyasens nmpuMeHHMa JULUIb K NPABHJIBHBIM ILH-
JHHApHYeckuM TpyOkaMm. Ho cxema TpyOoOK [Jaxe Kanu/jsIpHOro Anamerpa
MaJo NMPHJIOKHMA K IOYBaM H TIpyliTaMm, KOTOphle HMeIOT KpallHe CJOXKHbie
pa3MepHOCTb W THN CTPOEHUSI IIOp, BapHalUH pa3MepoB YAaCTHI, U HX
KoHcucTeHUHH. OpHako o6l(He BBIBOABI M3 3TOH (GOpMYJBl Ouellb cylle-
CTBEHHH I MOuBOBeldeHus. C yMEHbIIEHHEM paauyca KanWIspoB IIOD
3HAYUTENbHO YMEHbIIAIOTCS 06bEM H CKOPOCTh KAHJLIAPEOrO Iepe/iBHIKEHHS
BOJAH B mouBax. Uem Bhillle NUCIEPCHOCTb IIOYB U IPYHTOB, T. €. UeM MeHee
OHH CTPYKTYDHHI U YyeM OOJblle UX TJIHHUCTOCTb U KOJJIOHIHOCTb, TeM IOTeH-
UyuaJbHas BEICOTA IO/ beMa KaluAAsApHOH Bokl GoJblie, a CKOPOCTh NOAbeMa
ee Menblle. C yMeHbIIeHHeM CTENEeHH IUCHEPCHOCTH, T. €. C BO3pacTaHHEM
HecYaHHCTOCTH TIOYB H TPYHTOB, BHICOTA KANMAASIPHOTO HOAHATUS CHUXKaeTcHd,
OJJHAKO CKODOCTb KAMW/ISIDHOTO IBUXKEHHS BOAB M o0beM NepeHBHraeMoi
B1ard Bospacraior (taba. 9 u puc. 6).

Ta6aunma 9

3aBHCHMOCTb BOXHLIX CBOMCTB MOYB OT MEXAHHYECKOTO COCTaBa
(Parenep, 1938)

CopnepxaHue Beoicota nomHsATHS Haumenbllias BJjaro- BogonpouuyaemMocTh,
rauHe!, % BOJALI, MM eMKoCTb, % cMfuac

Tecox 128 6,0 ' 5143,0
4,2 256 9,6 400,0
10,1 526 17,4 105,0
39,4 500 22,5 30,0
52,1 833 50,7 18,0
55,0 500 42,5 62,0
64,2 74 62,1 8,0
68,0 27 71,5 2,6
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3 —— CYMIMHKH;
4 — meckH M cynecH

Puc. 6. OG6was cxeMa BBICOTH H N
CKODOCTH KaMUJAAPHOrO MOAHATHS  §
BOJBL B NIOYBAX S

]9

1 — rayHbL; 3

2 — nécenl; 2

H

O6pautaer Ha ce6si BHEMaHUe MCK/IIOUATENBHO MeJJIEHHOE, OYTH TOJHOe
OTCYTCTBUE JBHKEHHSA KANHJIAPHON BOZH Y 4ACTUN AuaMmerpoM <<0,002 um
(taba. 10). BeaemcTBre 3TOrO HepelxH ciyyaH, KOTAAa B HENOCPEACTBEHHOM
COCEACTBE 3a/1eTal0T COBEPUICHIO CYXHe M BJaXKHble TODHU3OHTH THMKEJBIX
TJIMH, HECMOTPSI Ha HX BBICOKYIO OTEHUUANBHYIO CHOCOGHOCTD K KA PHO-
My nepelBuKeHHI0 BoAbL. CKOPOCTh ABHKEHHS KaNHJASPHON BOALI B IVIHHAX
HaCTOJbKO MaJia, YTO HYXKHB IO A/ TOCTHKEHHS HOTEHIHAMBLHON BLICOTHI
KaNHAJIAPHOTO MOXHATHS.

Ecnu B reoxumunm pgaxe Malas CKOPOCTb KalH/UIIPHOTO [BHMKEHHS
PacTBOPOB B IVIHHAX HMEET GOJIbILOE 3HAYEHHE P MUTPAlHH COJeH, TO B pak-
TUKE MEIHOPAUUN TPUXOJUTCS CYUTATH THAXKeJble IJIMHBL KANHJISIPHO MAaJo-
akTUBHBIMHA. [IJIs MpaKTHYECKHX ILesell BOAHOTO XO3SfCTBA WU AOPOKHOrO
CTDOUTE/BCTBA, KOIJAa HeoOXOIMMO YYMTHIBATH ONACHOCTH 3a60j1aunBaHHA,
3aCOJIeHHA 0YB HJH yMeHbIIeHHs] Hecyllell CHOCOOHOCTH TPYHTOB BCJIEJICTBHE
KamuJJAApHOro MepeysaaxKHCHWsi Ha Joporax, NPHXOLUTCH HOJb30OBAThCA
SMHIMDHYECKHMH JAaHHBIMH, XapaxkTepH3YIOIHMH (axkTHdeckH HabawogaeMoe
W OTHOCHTEJBbHO OBICTpPOe [BHKEHHWe KANHJISIPHOH BOJABI, KOTOpasg MOXKET
BBHI3BATH 3TH SABJIEHUS.

Ta6auua 10

CKOpOCTh HBUXKEHHUA KaNHUMAAPHOH BOAB B MOYBAX B 3aBHCHMOCTH
OT HX MEXaHHYecKoro CocTaBa

(Atterberg, 1908)

Bricota KanWIIAPHOTO NOA- Bpems gocTuxe-
JduameTp vacruu, HATUS BOABI, MM MaxkcuMadnbHan HHA MaKCH-

MM . BHICOTA, MM MAJIBHOH BBICOTHI,
yepes 24 yac, \ uepes 48 uac, Aua
5,0—2,0 22 — 25 3
2,0—1,0 54 60 65 4
1,0—0,5 115 123 131 4
0,5—0,2 214 230 246 8
0,2—0,1 376 396 428 8
0,1—0,05 530 374 4055 72
0.05—0,02 1453 1360 2000 —_
0,02—0,01 485 992 — —
0,01—0,005 285 — = -
0,005—0,002 143 — — —
0,002—0,001 55 —_— — —
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Huxe NpUBOAATCH BEJMYMHBI BOJONONXBEMHOH CIOCOGHOCTH TPYHTOB B
TOYB B 3aBUCUMOCTH OT MEeXaHHUYeCKOIo cOCTaBa.

Mexangyeckuft BogonoabeMHasn MexaHuuecKui BoponoabeMHas:
cocTas ¢nocoGHOCTE, M cocTaB CIOCOGHOCTD, M
JIécch 4—5
Kpynustit recok <0,5 CyTJIMEKK CpejHue 2,5—3
Cpeguuit mecok 0,5—0,8 CyrJHHKY  TAKEBIE 3—3,5
Cynecs 1,0—1.5 TJIMHEL TAXKEbIe 4—6
IlbieBaTast cymech 1,5—-2,0 u GoJee

B. P. BasibsiMc NOAYEPKUBAJ, YTO BEICOTA KANHAAPHOrO JBHKEHHS BOALL
BECbMa 3aBHCHT TaK:kKe OT CTPYKTYPHOCTH IOUB M IpyHTOB. CTPYKTYpHEIE #
MUKpOArperaTHble OTAEIbHOCTH BelyT cebs CXOMHO C KPYIHHIMH 9JeMeHTap-
HBEIMM MEXaHMYEeCKHMH YaCTHLAMH, B 3HAUMTEJBHOH CTENEHH CHHIKAs BRICOTY
H CKOPOCTb KANUJJIIPHOTG MONHATHS.

Kax BHAHO M3 JaHABIX Taba. 11, B 6eCCTPYKTYPHOM NBLIEBATOM CYIVIMHKe
3a 1 mecsim 10 nueli KanwjuissipHasi Boja NOAHsJack Ha BeicoTy 120 ca.

Ta6aunna 11

3aBUCHMOCETb BBICOTHl KANMJIJSIPHOTO MOAHATHS BOAb (B CM) OT CTPYKTYPHOCTH MOHBH
(zauusle BoapHu mo BuapsiMcy, 1949)

lata u spems Bszgrﬁgﬁ’gzp- C'rp;l;:‘lggaax Jlata u Bpems Beccrgzmpﬂaﬂ Crpylégpnan
20.1 8 u. 30 M. 4,6 5,0 31.1 8 u. 86,0 26,0

10 4. 30 M. 15,0 8,1 5.I1;8 u. 92,8 29,0

13 u. 21,7 9,4 15.11 8 u. 104,9 33,0
21.1 8 u. 43,0 13,9 25.11 8 u. 115,9 36,3
26.] 8 u. 77,9 22,0 1.II1 8 u. 120,0 37,5

3a 3T0 xKe BpeMsl B CTPYKTYPHOM CYIJIMHKE KaNH/JISpHas BOAA. MOJHAJIACH
BCEro JuIb Ha BeicoTy 37,5 cu. OxHaxo Hafo uMeTh B BUAY, 4T0 06pasosa-
HHe CTPYKTYPHOCTH M MHKDPOArperMPOBAHHOCTH B TSXKEJIBIX INIMHHCTHIX IOY-
Bax, HA060OPOT, MOXKET YBEJHYUTH CKOPOCTh KANHJIAPHOTO ABHXKEHUS pac-
TBOPOB.

IMoxBuxXHOCTL KANWISAPHONH BOALI B OYBAX HAXOQUTCA B GOJBLIOH 3aBH-
CHMOCTH ¥ OT BJIaXKHOCTH 1OYB. UeM cynle IIOYBA, TEM OTHOCHTENBHO MEHee
nofBHKHa B Hell Bona. Hao6opoT, 4eM BiaxHee nouBa, TeM IIOJBHXKHEE B Heil
KanwuispHasi BOLa H TeM Jerue OHA IepeldeTcsi cocefHUM OoJiee CYXHM
TOPH30HTAM.

Xapakrep IBHUKEHUS KANMJNJIADHOH BOAE 3aBHCHT TaxkXe OT B3aHMO-
OTHOMIEHUS KaNHJJISIPHOHX BOAH C 3€PKAJOM TPYHTOBHIX BOJ.

JBHXKEHHE KanHAJIAPHO-NOANEPTOH BOJABI TECHO CBA3aHO ¢ KosaebaHusaiMu
YpPOBHsI TPYHTOBHIX BOZ. CKODOCTh BOCXOASMLIETO [BHMKEHHS KAaIHJJISIDHO-
HOANEPTO BOJBL 3aBHCHUT OT IMIyOUHH 3aJieraHus rpyHTOBHIX Box. [Ipn ouens
6/1M3KOM K HOBEPXHOCTHM IIOJIOKEHHH YPOBHA TPYHTOBHIX BOJ KaNHJISPHAS
BOZa B IOYBE IepeMelllaeTcsd CUJAaMU MEHHCKOB KaK TOHKHX IOp M KamWIJs-
POB, TaK W KPYMHEIX HOP U KanuaaspoB. CKOpPOCTb KanuJJIsIPHOTO epeiBHKe-
HYsi BOALI C PACTBOPAMH COJIeHl 3HAUUTEJNBHO BO3PACTAET C NMPHOIHKEHHEM
HX K N0oBepXHOCTH. CHHMKEHHe YPOBHS IPYHTOBBHIX BOJ BHIKJIOYAeT H3 paboTh:
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MEHHCKH KPYIHBIX KaNWISPOB H NOP, CHOCOGHBIX GLICTPO TPAHCIOPTHPOBATD
KanuIsapHyio BoRy. CooTBeTcTB2HHO naxe HeGosblioe, Ha 10—30 cu, omy-
CKaHWe YPOBHA TPYHTOBHIX BOJ UPE3BbIYANHHO CHJILHO CHHXKAeT 06beM H CKO-
POCTb KaNMHJISIPHOTO MEPeNBHKEHHS BOMBI, NOCKOJBKY IMOCAE 3TOTO KamuJ-
JfpHas BONA TPAHCIODTHPYETCH JHIIb COCYIIEH CHJIOH MeHHCKOB Haubojee
TOHKHX KANWJAAPOB u mop. Iloclennne e CNOCOGHE MepefBUraTh KamuJ-
JASIPHYIO BOAY JNHIIb MeJJIEHHO H B MaJbIx o6beMax.

JBHXEHHE KanHIJISPHO-NO/BEMIEHHONH BOABI B TMOYBAX MPOHUCXOMHUT MOI
IeHCTBHEM CHJIBI TAXKECTH W paccachiBalomlesl ClOCOGHOCTH BOTHYTHIX MCHHC-
KOB TOHKHX KaNHJJIAPOB M mop. KanuaaspHo-ncaBelleHHas BOAA MOCTEIeHHO
paccaceBaeTcsi B CTOPOHBI ¥ IVIABHBIM 06pasoM B HHCXOASIEM HAMpaBJeHHHU
H3 KPYNHBIX KaMep, Mop U KanuaiaspoB B ToHKkHe. Cl0XKHAsA CETKA BOTHYTHIX
MEHHCKOB Ha BEPXHHX M HHXHHX KOHIIAX NOYBEHHBIX KANWIISAPOB YIEpKH-
BAeT MOJBEUIeHHYIO BOAY B BHCSYEM COCTOSIHWH B TOJIle MOYBHL. TI0CKOJBKY
MEHHCKH MEHbIIHX NOp H KanuwaJfApoB o6Janalor GoJibilefi BcacHBaloleH
CHJOf, TPOHCXOAUT MeHJIeHHOE pAacCcachiBanHe KaRnWisipHO-TIOABemenHo
BOZIB BO BCe CTOPOHHEL. OnHaxo OCHOBHEIM HAaMpPaBJEeHHEM PAaCHDPOCTPAHEHHS
KaluJIsiPHO- IO BEHIEHHO BONL OYIeT HUCXOAsIIee,

Ecau nocrynaenue sons (armMocdepHoi, HOJHBHON U T. I.) C IOBEPXHOCTH
HIPEBOCXORUT HECYLIYI0 CHJIY BCeX MEHHCKOB IIOYBH, TO IPOHCXONUT cOpoc
H36BITOUHON CBOGORHON IpaBUTALHOHHON BOAH BHH3. McmapeHwe BOAH ¢
IIOBEPXHOCTH WJIH NOTpPeGJIeHHe ee KOPHSIMH PaCTEHMil CONpPOBOKAaeTcs mepe-
IBHXKEHHEM YacTH KaNMJJspHO-NOABEIIEHHON BOIB M3 KPYNHBIX IOp H
KanuaIspoB B 6ojiee TOHKYE, ¢ MOCTENEHHBIM OGLUHM HeCyIIeHHeM MOYBHI.

TTocKOMBbKY cOCYIast CHia BOTHYTBIX MEHHCKOB TOHKMX IOP H KaNHJJISPOB
GoJiblle, YeM KPYIHBIX, NpH HCTapeHHW KamHJJIsipHO-TNOJABEIIeHHOH BOIH
IIOCTENEeHHO MPOUCXOMHT OTCaCHIBAHME BJAru M3 KPYNHBIX Kamep, NOp H
KaNWIASPOB H NMEpeMellleHue ee B TOBEpPXHOCTHHIE TOPH3OHTH! TIOUBHL.

To uccnenosanusam A. A, Pojie ¥ ero COTpYAHHKOB B J1a00paropuu u B
NOJIEBHIX YCJIOBHSX, B Cyuae OTCYTCTBHS PACTHTEJNbHOrO NOKPOBA IIPH HCIa-
pEeHHM BO3BpALIAeTCH K IIOBEPXHOCTH NOYB INIPHMEpPHO %/; o6beMa Kamui-
JISIPHO-TIOIBENIEHHON BOIBI, MOCTynuBIIefl B mouBy. [TOCKOMBKY KamussipHO-
NOZBellleHHasl BOAA CMOCcOGHA BO3BPAILATHCS B NMAXOTHBIN CJIOH M3 ITyGHHB
70—100—150 c#, ee Bocxoasiniee ABHXKEHHE IIDH MCIAapPEHUH MOXKET SBHThCA
IPUYUHOR Nepepacupenc/eHHs JerKOPacTBOPUMEIX CoJel, HaXORAIMXCS B
TOAMOYBEHHBIX TOPH30HTaX. Takue sBIEHHS HabAONaJHCh MPH OpPOUICHHH
nous B nycThiHsix Caxapsl u LlenTpanpnoit AsuH.

OmacHOCTb 3aCOJIEHHS OPOII2EMBIX IOYB KaNHJJISPHO-NOABEUIEHHOH BO-
101, BCJEJCTBHE MEPeyBJaKHeHHd MOUB W PAaCIpPOCTPaHeHHs NDPH MOJHBAX
KANHJAPHO-TIONBELIIEHHOR BOAB! A0 TJIYGHHH COJIEHOCHBIX TOPH3OHTOB,
CHCTEMAaTHUeCKH MouepKnBagaach B paborax B. P. Buapsmca u JI. I1. Posoza.
3acoseHys] NaXOTHRIX TOPH30HTOB OPOLIAEMbIX IIOYB B 9THX CJAY4asX MOXKHO
BIOMHe M36exaTb, €CAM NPH YCTAHOBJEHHH TIONMBHBLIX HOPM YYHTLIBAThH 3TY
ONacHOCTh. PHIXJIEHHE TOuB, NOAJEPIKAHHEe HX CTPYKTYPHOTO COCTOSIHHS 3HA-
YUTENBHO OcaaGJSIOT CKOPOCTh TepeNBHIKEHHs KaNHJLISpPHO-TIOABELIEHHON
BOB TNPH HCTMapeHHH K noBepXxHocTH. HesaTeHeHHOCTb, GeCCTPYKTYpPHOCTb
H pacHbIJIEHHOCTb N0YB, HA0GOPOT, CIOCOOCTBYIOT YBEJNHUEHHIO NBUXKEHHUS Ka-
MUJISIPHO-TIOIBEIEHHOM BOABI K TIOBEPXHOCTH.

Cnoco6nl BO3AEHCTBES Ha ABWIKEHMe KaNWJAJsIpHOW Boabl. B mnpakTHke
3eMJefle/IH BO3HUMKAIOT pasiHuHble TNPOOGJEeMB peryiaupoBaBus peXuMa
KaNHJIAPHON BOIH B MoyBax. B uessix 60pb6r ¢ moteped BOAb! M3 NOYBH HA
WCIIapeHHue, a TaKXKe IAd TNpelyNpexAeHHs 3acQJIeHHss OpOIIAeMHIX MO4YB
Heo6XOIHMO CHCTEMATHYeCKH NPUMEHATh KOMIUIEKC MEpONPHATHH, Hampas-
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Puc. 7. CBash MeXKAY CHUIKEHHMEM
ypoxas M YpOBHEeM TPYHTOBHIX BOZX
B BereTauHOHHBI nepuos® Ha ocy-
mennbix mousax Humepaanmos (Vis-
ser, 1959; Wesseling, 1960)
J — TsXKenple IVIMHUCTBIE HOYBHI;
If, HI, IV, V—pan CYridnucTHX fouB
L BospacTaiomeli o6nerteHHOCTH;
VI — gerkue (nmecdanble) MOUYBHL;
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JIeHHBIX Ha yMeHbIIeHHe BOCXONAULero ABMIKEHHS [OYBEHHO-TPYHTOBBIX BOZ
110 KANAJAJAAPaM K TOBEPXHOCTH.

ArpoTexXHHYECKHMH IPHEMAMH yMEHbLIEHHS BLICOTHI M CKOPOCTH Kamii-
JISPHOTO [BHMEHHA BONB K IOBEPXHOCTH NOUBbl MPH OPOIUCHUH ABJSIOTCA
MepOIpHATHS, Npeanoxennsie B. P. Buabsmcom st yaydlienns CTPYKTYDE
MouBHl (MHOTOJIETHHE TpPaBbl B IPaBHJIBHOM CeBOOOODOTe, pauuoHajbHasd
o6paborka nouBbl). B 3TOoM Ke HanpasJeHHH JeHCTBYIOT MYJbYHDOBaHHE
[104YB, CTPYKTypoOOpasylolllde INOJHMEpHLIE IpenapaTsl H ruapodobHbe
BeIIEeCTBa, BHOCHMbIE B [IOYBLI.

BceMepHoe CHHXKelIHe YPOBH: COJNEHBIX TPYHTOBLIX BOJ H IpEAyNpexie-
HHe ero MoIbeMa 10 KPHTHUECKO!H IyOuHbl (yMeHblueHHe (QHJbTPAUHH BOIH
B MPPHIAllMOHHON CeTW, JKeCTKasd BOAHAs IHCUHMIIMHA) TaKXe SABJSITCA
BaMKHEHIM CIOCOB0M yMEHbLIEHHS CKOPOCTH M KOJIAYeCTBA BOAbl, KamMi-
JSPHO MEepeaBUIalolleicss K NOBEPXHOCTH TOYBBL B HexoTOpHIX Cayuadx B
npaKkTHKe OpOLIAEMOro 3eMJjefesius, Hao6opor, nesecoo0pa3Ho COXPAHATD
NOCTYNVIeHHE KalWJLIsSPHOH BOXbl B ITAXOTHBIH FOPU3OHT NOYBHL M YUECTH STO
JONOJHATENbHOE PYHTOBOE IHTaHHe DACTeHHH IpH paspaboTke TOJHBHBIX
pexXHMOB. DTO HEOOXOMMMO B TeX cayuasX, Koria GJIM3KO PAacTiosioKeHnas ot
noBepXHOCTH TpyHTOBast Boja (1—2,5 #) He 3aco/ieHa, a SIBJACTCA CPaBHH
TeJbHO MaJoOMHIepamusoBanuoi (1—3 e/a). TTocTynsenne Kamumisipiio#
BOJIbl B [OBEPXHOCTHbIE TOPH3OHTHI TIOUBLI MO3BOJIAET NPH STOM 3HAUHTEIBHO
YMEHBIIHTh YHCJIO NMOMHMBOB 3a BETETALMOHHBIH 1MepHoN, a B HEKOTOPHIX CAY-
¥afx W MOJHOCTLIO OTKA3aThCs OT HUX (KAaHPHOe HETOJHBHOE 3eMiENeNe Ha
teppacax CpipAapbd H AMyHapby MpH NpECHBIX IPYHTOBBIX BOLAX, aeMJjie-
geane B XopeaMe Ha ONPECHEHHBIX TPYHTOBHIX BOJAX).

Heo6XOMMMOCTb COXPAHEHHST JIOCTaTOUHO OBICTPOrO MOCTYNJIEHHs Kanui-
AAPHOH BOABL B NOBCPXHOCTHble TOPM3OHTLI HOUBbL JLOJKHA YUMTHIBATBCS
TaKXKe U NpH OCYUIHTENbHBIX MeJHOpaUKsX, uyTOGEl He JCNYCTHTL Nepecyuin-
paHust paHee 3a0O0JOUEHHBIX MNOYB. OcyinTebHble MEIHOPAINH  JOJIAKHbL
GLITh HATIPABJEHE Ha TO, YTOObl OTBECTH TOJNBLKO n3GuiTounsie Boanl. Ocyum-
TeJIbHBIE KaHAJb B IPEHbl He JOJKHBI 3aK/AaAbIBATbCA TJIyGOKO B TPYHTOBHIE
BOJHL. DTO HeOBXOAUMO IJIS COXPAHEHH CHCTEMATHIRCKOTO BBICTPOrO MOCTY-
[UIeHHs TIPECHON KATH/ISPHON BOAEI IPYHTOBOTO IPOMCXOXACHUS B TIOBepX-
HOCTHBI/I KOpHEOGHTaeMbIH CJOH TOYBHL, faaronapa yeMy HA OCYMICHHBIX
3eMJIAX MOMIEPXKUBAETCS KAk Obl MOANOUBEHHOE OPOMICHHE. Hunepnangs,
Besaprus, [senus n OHHASHINS WHPOKO NONBIYIOTCH STHM TIPHEMOM. B Hu-
JepJaHjax yCTAHOB/IEHBl H HOPMBI OCYMIEHHA C YUCTOM 3TOTO SIBJIEBUS
(puc. 7). '

Hao6opoT, Mpn KOPEHHBIX MENHOPALHsIX H OCBOCHMHU COJIOHYAKOB BOSHH-
KaeT 3afaua OTPHIBA MAXOTHLIX TOPH3OHTOB MOYB OT KATMJIAPHOU xafhMbl #
CHUIKEHHsSI YPOBHSI COJIGHBIX PYHTOBBIX BOX Ha TAKYIO ray6uHy, ¢ KOTOpOH
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MUHepaJM30BaHHBlE DPacTBOPH KaNHJJISPHO-NOANEPTON BOALI He CMOTYT
GEICTPO IOXOAMTH 10 KOPHEOGHTAeMBIX CJIOEB MOYBH. B 3THX cayuasix npu-
XOIHMTCS 3aK/N1aJbIBATH APEHUDPYIONIHE KaHAJbl C TAKAM pacueToM, 4TOGHI
YAepXKHUBATb TPYHTOBBIE BOAB HECKOJBKO HUXKe (HA 20—30 cu) ux Kpuruye-
CKOTO YPOBHSI.

HakoHen, B OTA€JBHEIX CTyYasiX BO3MOMXKHEI MEDONIPUATHSI, HAalPaBJIeHHbe
Ha yCHseHHe ¥ yBe/iMueHWe KANWANSPHOTO NEPEABHXKEHHS BOLLI B IMOYBAX.
Tax, noce noceBOB DPEKOMEHLYETCSI YKATKAa MOBEPXHOCTH IOJIST CIELHasib-
HbIMM KaTKaM¥ JJISl YJy4INCHHS KOHTAKTA CeMAH C IIOYBOH, IJ5 TOJauH
KaMH/IPITOR BOABL K CeMeNaM, YTO HeOOXOANMO A8 UX HAaGyXauus ¥ ApyxK-
HBIX BCxonoB. ITocae ykatku mose BoaxHO GHITH TPOGOPOHOBAHO A4S Ocaal-
JelHs HCNapeHHs BJATH C NOBEPXHOCTH.

TmarenpHble NOJUBLH Mo 60po371aM, HOANOYBEHHOE OPOIIEHHE H3 MJacT-
MacCOBbIX TPYOOK TaKKe OCHOBAHBI HA CTPEMJIEHHHU NOLABATH KANHJJISAPHYIO
BOJY K KODHAM PacCTeHHH ¢ MHHHMAJNBHEIM 00pasoBanHeM TPaBUTALHOHHOM
BOIIHI.

JOBH)XEHHE TPABHTALLHOHHOHN BOIbI

[TosiBnenye B MOUBeHHBIX TOPU3OHTAX BOALI B KOJHYECTBE, IPEBLILAOIIEM
HX BOAOYJEPKHUBAOUIYIO CNOCO0HOCTb, COMPOBOXKAAETC 06paszoBanueM CBO-
6OIHOH IPAaBUTALHUOHHOI BOABI, KOTOPAs IMEPENBHIACTCH TOJ BJAHANMEM CHJBI
TAXKECTH B HHUCXOAdMleM uan OOKOBOM HamnpasjaeHuu. IIpH uHTEHCHBHOM
NpHTOKe CBOOOAHOH BOIbI HA IOBEPXHOCTb NOYBLI HAG/IIOLAIOTCS ABA sIBJE-
HHA: BINTHIBAHHMC BJATH H HOBEPXHOCTHBIH CTOK BOJABL [IOBEPXHOCTHBIR CTOK
BLIDAXKEH TeM CHJIbHEE, YeM Melblie BOJONPOHMIIAEMOCTh I[OYB, 4eM OHH
BJIaxKHee, ciabee pacTHTEJIbHBIN NOKPOB H O0JbllIe YKIOH MecTHOCTH. CMBIB
NOYBL! U BBIHOC PacTBOPHMBIX BEHIECTB — NpPSIMOe CJAEICTBHE IIOBEPXHOCTHOTO
CTOKa IpaBHTAUMOHHOH Boxsl. Ecan mouBa mpHu mocTynJIeHUH Ha Hee C IIOBEpPX-
HOCTH BOAH Obla OTHOCHTEJNBHO CYXOH#, TO TNepBOHAYAJbHO IpeBanHupyer
BIUTHIBAHHE TPABUTALMOHHON BOJIB B MOYBY. BrinThiBaHye BEHI3BIBAETCS COBO-
KYIHBIM BO3JeHCTBHEM CHJIBl TSI¥ECTH, KalUJJISPHOTO W MJIEHOYHOrO pacca-
chiBanusi BoAH. T103TOMY BIHUTHIBAHAE HANPAaBJACHO HE TONBKO B HHCXOIAILEM
HANpAaBJCHUH, HO YACTHYHO U B CTODOHBI OT MeCTa MOSABJIEHHS CBOOOAHOMN
BOJbI.

Ecan noysa mmeer GoibIIyio TPEIHUHOBATOCTh M KPYHHYIO HeKamuaAsp-
HYI0O CKBaXKHOCTb, TO, KpOME BIUTHIBAHHS, IPOHCXOAUT IPOBaJ» CBOGOLHOM
rPaBUTALMOHNON BOIL BHHM3 (TYpOyJeHTHAs BOIONPOHHUAeMocTh). B Tex
cayyasx, Korja cBoGONHAs BOJA 3aUOJHSAET MOJIOCTbIO CKBAXKHOCTb MOYBH H
TPABHTAUMOHHASA BOLA IBHXKETCs CIJIOIIHBIM DABHOMEDHBIM MOTOKOM Hepes
TO/LIY MOYBEHHBIX TOPH3OHTOB, HacTymaer GuabTpauud. B peanbuoir mpu-
pole BIHTBIBAHHE, <NpOBak» U (QHAbTPALHNS BOAL B TOYBE IPOTEKAIOT
napaiajienabHo. B mpakTHke seMJje[esHsl yalle BCETO CTAJKUBAIOTCS C sBJe-
HHeM BIIUTHLIBAHUS, a B NPaKTHKe MEJMOPAIlHH, KPOMe TOro, H ¢ (QHIbTpa-
npen.

JIpuxKeHye TPABATALHOHHON BOJAB B HHCXOJSAIIEM HANpaBJCHHH 3aBHCHT
OT pasHOOGpPAa3HLIX (PAKTOPOB U OGCTOATENBCTB.

B cayuae CyXoCTH IOYB ¥ PYHTOB C MOBEPXHOCTH Hayayio (UJIBTPALHH
3ajepKUBAeTCs, TMOCKOJbKY 3HAuKWTeJbHAadA 4YacTb BOJBI DACXOAyeTcs Ha
cMauMBaHMe NMOYBH, HaOyXaHHe KOJJOHLOB M CO3JaHHe MEXAY 4YacTHLAMH
HOYBE OGOJOUKH TJIEHOUIION H KaNuaJaspHON BoAel. JIHIIB mocje TOro, Kak
BJAYKHOCTb TIOUBH OCTHTHET BENHUVMHBE KANWIAPHON (HaHMeHbleH) Bjaro-
€MKOCTH, TOosIBJAseTcs] CBOGOAHAs IpaBHTAMOHHAsA BOJa M NPOUecc HUCXOMs-
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LIero ABHXKEHUS BOMAbI yckopsieTcs. Bo Biaxuo# MoyBe HHCXoOAsAMlee ABHIKE-
HHe HOBBIX NMOPLUHFA I'PABATALUUOHHOM BOJbI, ECTECTBEHHO, POTEKAET TOJHEE,
NOCKOJIBKY HCKJIIOYAETCS PacXOl Bjard Ha CMayMBaHHe, HA IJIEHOUHOE H
KanuispHoe paccachiBaHue. B cyxux mouBax samepKka (uAbTpALMH B
MOMEHT YBJIAXKHEHUS C OBEPXHOCTH (NpPH JOXKIAAX, MOJUBAX M INPOMBIBKAX)
MOXeT OBITb BbI3BAHAZ BO3AYXOM, 3aMOJHSIOUIUM CBOGOJHYIO CKBAXKHOCTH B
HHXXHHX FOPU3OHTAX. MI3BEeCTHEI cilyuau NpHMEHEHHS CeNUaJbHBIX OTAYIIHH
nJsi 06NeTueHHs JOCTYNa JHBHEBHIX BOA B APeHH. [Ipu npoBeneHHH NPOMEIBOK
COJIOHYAKOB C LIEbIO VAAJEHHS cojiefl HEOOXOAMMO mepeMexaTh NMpoMblBae-
Mble ¥ HeMpOMBIBAEMble MOJOCH JJIsi TOrO, YTOOH NOYBEHHBIH BO3NAYX CBO-
GOIHO BEITECHHJICH MPOMBIBHOH BONof. B mpoTuBHOM ciyuae 3¢deXTHBHOCTD
[IPOMBIBHOH BOABI CHJIBHO CHUXKAETCS.

Uem TsKenee MeXaHUYECKHI COCTAB MOUB, TeM Gojiee MeLJeHHOEe TBHIKe-
HHe I'PaBHTANMOHHON BOABLI OHH OGYCJOBJUBAIOT B GECCTPYKTYPHOM COCTOSI-
HuH. Taxenble 6eCCTPYKTYpHbIE MOHTMODHJIJIOHUTOBHE IJIMHBI, CKBAXKHOCTh
KOTOPHIX NpeACTaBAeHa TOHKOKANHJIAPHBIMH IOPAMH, 3aHATHIMU B OCHOBHOM
meHkol (u3MyecKH CBS3aHHON BOMAbBI, NPAKTHYECKH COBEDPIIEHHO BOIO-
HEeNpOHUNaeMbl, OHH 3aJepPXKHUBAIOT HUCXOLSALIUHA TOK M HAKANJUBAIOT <BEp-
XOBOJKY». B cyryiMHKax u Ineckax, eCTeCTBEHHO, NBHXKEHVE TPABHTAlUOHHOMN
BOIBl IIpoTekaeT GuicTpee. BomoycrofiuuBasi CTPYKTYPHOCTH IOYB CHOCOG-
cTByeT Gojiee GBICTPOMY ABUXKECHHIO FPABUTAUHOHHON BONEL [laxke TaKeanle
TJAHHE, HO o6jafalollive Gojsiee WJIHM MeHee BHIPAXKEHHOH CTPYKTYPHOCTHIO,
HMEIOT YIOBJIETBOPHTENbHYIO BOIONpOHUNaeMocTb. O 3HAUEHNH CTPYKTYpPH B
BOJONPOHHIAEMOCTH II0YB MOXHO CYIHTb MO JAaHHBIM Talba. 12. _

Ta6auuna 12

3aBHCHMOCTb BOJOMPOHHUAEMOCTH OT CTPYKTYPH ropusoHtra A
YepPHO3EMHbIX MOYB

(Bapaxos, 1898)

Boponponunaemoctb, % Bogonponumaemoctb, %
 Yrone cly';m 2-e cyTKH | 3-H CyTKH Yrorse c;,':m 2-e cyTkd | 3-m cyTxu}
Henuua 100 63 35 Tone yGpanuoro
3anexs 104 65 39 0Bca | 20 137 10
Tlox mecom 75 54 34 Ione y6Gpannoit .
Yepumiit nap 52 | 59 32 pxy 3 1,5

3HaueHHe CTPYKTYpPhl B BOLONPOHHIAaEMOCTH HEOOXOAHMO YUHTHIBATDH TPH
opouieHnu nouB. Hapeska 60po3/ Ha NOJAX Nepes NOJHUBOM [POMAIIHEIX pas-
pHIXJISIET NMaXOTHBIH TOPU3OHT IO4YBHL, OCTPYKTYPHBAeT ero u OGeclmeyuBaer
yBeJH4YeHAe BOJONPOHHNaeMOCTH B MOMEHT NoJxBa. be3 aTHx npeasapurenn-
HBEIX MEPONPHSATHH BOAONPOHHIAEMOCTh MOXKET OKa3aThCs HACTOJNBKO HU3KOM,
4TO TIOJIMB YPEe3MEPHO pPacTATMBAaeTCs, a BOLA TEpseTCs Ha HCnapeHHe,

BononponnnaeMocTs cepo3eMa Ha MOJe XJONMUaTHHKA 3HAUHTENbHO HUXKeE,
uyeM Ha mnoJe monepHbl. Uro6s BMecTuTb 1000 #3/2a moaMBHON BOAB B TOJLLY
opolllaeMOro ceposeMa Ha XJIONKOBOM HoOJe, He XBaTaeT Aaxe 16 uac., B 10O
BpeMs Kak Ha 1oJe JIOUEePHHl L5 3TOT0 JOCTATOYHO 3 yac. .

JBHKeHHe TPAaBUTALHOHHON BOJBI B 3HAUHTENBIION CTEIIEHH 3aBHCHUT TaK-
e OT CocTaBa MOIVIOIEeHHBIX MOYBOH OOMEeHHBIX KaTHOHOB. KaTHOHBI, KOary-
JHPYIOLINe TOYBEHHBIE KOOI, HANDUMEp KaabLHH, CTIOCOGCTBYIOT yBeaH-
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YEHHI0 BOJONDPOHHIAEMOCTH H CKOPOCTH ABMIKEHHsS IPaBHTALMOHHOR BOMLL
OO6MeHHble MeN04H, OCOGEHHO HATPHH, cNOCOOCTBYS] HMHTEHCHBHOMY Halbyxa-
HHUIO TTOYBEHHBIX KOJJIOHAOB M UX THApPATAIHH, CHHXKAIOT BOXONPOHHIIAEMOCTD
¥ IBMKEHHE TPABHTAHHOHHON BOJLL. B CONIOHIOBBLIX NMOYBAX YMeHblleHHe BO-
JIONPOHUILAEMOCTH NOJ BJAHSIHHEM NMOTJIOMIEHHOrO aTPHUs CBA3aHO ¢ yMeliblle-
HHeM cBO6oJHOro ofbeMa IOp 3a cueT FHApaTalud Koajgounos. Ilpucyrcrseue
GOJIBILIOTO KOJHYECTBA JIEFKOPACTBOPHMBIX COJIell BEI3BIBAET KOATYJSIMIO [JIH-
HHCTHIX ¥ KOJJIOHLAJBbHBIX YaCTHI M UX JAerHaparauuio. BejedcTBHe 3TOro
«COJIEHOCHBI€ TOYBBI H TPYHTHI OOLIYHO HMEIOT TOBLIICHHYIO BOJONPOHHMIAE-
MOCTb.

OnHako no Mepe Bbilue/aunBalds JErKOPACTBOPHMBIX coOJIeft Ha COJENOC-
HOTO TPYHTa M II0YBHI KOATYJHPOBAHHOCThH TJIHHHCTO-KOJJIOWIAJbHOH (dpak-
IHH CMeHAeTCs MPOLlecCaMy ee NEeNTH3anUH, H BOJONPOHHUIaeMOCTh TPOMBITBIX
‘COJIEHOCHBIX OE3THIICOBBIX I'PYHTOB HAUYHHAET PE3KO CHHXKaTbCsA. DTO ABJEHHE
OBIJIO YCTAHOBJAEHO IJIf 3aBOJIAKCKHX LIOKOJTAAHBIX TJIHH, 3aCOJIEHHBIX 0OJIb-
IWUMH KOJHYEeCTBAMHU XJIOPHCTOI'O HaTpPHS.

[Ipucy1cTBHe B nouyBax 6GuKapGOHATOB M KapOGOHATOB Liejouell mpejomnpe-
JleJisieT MX HH3KYIO BofonpoHuuaemocts. [TouBb maxe ciaGoro coioBoro 3a-
COJIeHHs c1abo NPONyCKAIOT IPABUTAIMOHHYIO BOAY W HHOTAA BOLOHENPOHH-
maeMbl. OfHAKO IPH OTMEIBAHHH COJIEH U3 TI0YB M TPYHTOB, COAEPXKAIUX THIIC
(4TO THIMYHO JJI5 NMOYB XJOPUAHO-CY/Ib(MAaTHOTO 3aCOJIEHHS), BOLONPOHHIIAE-
MOCTb He CHHKAeTCH, TaK KaK KaJblHl IHIlca NOJHOCTbIO HachlllaeT MOoYyBeH-
Hble KOJIOMABI, YTO NMOAJAEpPXKUBAET HX KOaryJHPOBAHHOCTD.

Ha BozonpoHHLIaeMOCTH MOXKET CKa3hIBAThCS TaKXKe U JeATEIbHOCTh MHK-
poopraHmnamoB. ArpernpoBaHue INIHHHCTO-KOJJIOULANBHON (DpaKIHK TIOUB NOL
BIHSHUEM [eATeJbHOCTH MHKDPOOPTaHU3MOB MOXKET cIOCOOCTBOBATL yBeJH-
YeHHIO BOIOIPOHHULAEMOCTH H CKOPDOCTH [JBHKEHHs TPaBHTAUHOHHOW BOIHI.
AHaspo6Hble npomeccH, CONPOBOXKIAIOIIMecS MuyHepaausanHeil oprakuye-
CKHX BelllecTB, paclaJloM arperaToB H BOCCTAHOBJEHHeM psifa COeIHHeHHH,
C£NOoco6CTBYIOT yMEHBUIEHHIO BOJONIPOHH,aeMOCTH.

JlaGopaTopHBIMH M NOJEBHIMH 3KCIepHMEHTAMH [ py3HHCKOro HayyHO-
HCCJI1e0BATEIbCKOTO HHCTUTYTA YCTAHOBJIEHO, YTO HCKYCCTBEHHOE OrJieeHHe
TIOYBEHHOH Macchl pe3KO YMeHbIIaeT GHuJAbTPALHIO BOAL B 3¢ MJIAHLIX KaHA1aX.

KoathduuuenT BRHTBIBaHHS XapaKTepH3YeT CKOPOCTb MOCTYMJEHUS BOIBI
B CYXyl0 HOYBY C IOBEDPXHOCTH B €AMHHLY BpPEMEHH HA €IUHHIY IJIOLIATH.
KospduuueHT BIUTHIBaHUS HEOOXOAUM NPH OLIEHKE POJIH A0XKeH, Npu paspa-
HOTKe PEXHUMOB OPOIIEHHs, pacyeTe NOJHBHOH HOPMB, IPOLOIKUTENLHOCTH
T0JIHBOB, JiJil pacyeTa BeJMUHHBI NTOJHBHOH CTPYH.

Koad¢uuneHT BOUTHIBAHHS HaXOAMTCS B OOMBILIOH 3aBUCHMOCTH OT
CBOKCTB II0YB, alpOTEXHHUECKOTO COCTOSIHHS, MOIUHOCTH NMaXOTHOT'O I'OPH30H-
Ta M BJIAXHOCTH NIOYB, H B 3aBHCHMOCTH OT MEXaHHUECKOTO COCTaBa I'PYHTOB
KoJe6ierTcs B CAEAYIOIIUX Ipefenax:

Caubl TsKesbie 0,1—0,5  cm/uac 10—50 m3/zajuac
TFanupl cpenuue 1—5 » 100—500 »
CyranHky 5—10 » 500—1000 »
CynecH NblIeBaThe 10—15 » 1000—1500 »
Tecku >20 » >2000 »

KosdHuHeHT BIUTHIBAHUSI H3MEHsieTCs B NPOUECCe CaMOro BIHTBIBAHHSA.
Han6osabwas BeqUuuHa ero Habjoaercss B HauaJe IOCTYIJEHHS BOALI Ha
cyxyio nousy. [To Mepe HachILUeHHs! TIOYBHI BOAOH, MO Mepe ee HaOyXaHHA M
paspylieHns CTPYKTYDHBIX OTHeJbHOCTel, 3Ta BeiHuWHa cHmKaercs. Ecan
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npoJo/aKaeTcss MOCTyIJeHHe TPaBHTALUOHHOH BOAB, TO IPOLECC BIHTHI-
BaHHS TOCTENEHHO NepeXoAdT B npouecc (uapTpanuu (pHe. 8). O6b1uHO
K03 uuueHT GUAbTpaUHH B NECATKH pa3 MEHbIIe, 4eM Ko3¢uunenT BIH-
TBIBAHHA.

Koadduuuent puabTpauun npeacrasisier cob6oil CKOPOCTb ABHKEHUS Tpa-
BUTALHOHHOf BOAB B BOAOHACHILIEHHOM TOYBOIPYHTE B €IMHHIY BPEMEHH e-
pe3 eIMHHIy TOBEPXHOCTH, BHIDPAXEHHYIO B cm/cex unu B mfcyrxu. Jlannbie
0 Ko3(duunerTe GUILTPAUHH HEOOXOLMMbl MPH pacyeTe BEPOATHLHIX NOTEpD
BOIB! HA (PHIBTpALMIO B BOJOEMaX, HPPUMAIMOHHOH CeTH, MPH pacuere Ipo-
MBIBOK IIOYBBI, [PEHAXKHBIX YCTPOHCTB U T. I

Kosbodunnent GHILTPALHY 3aBUCHT OT THIIA H BOLHO-(PHU3HYECKAX CBONCTB
NOYBEHIIBIX TOPH30HTOB, MX MEXaHHYECKOr0 COCcTaBa M arperupoBaHHOCTH.
Kos(hduuuent GuIbTpaluu CIOHCTOH MOYBbI 3aBHCHT OT $UAbTPALHOHHEIX
cBOBICTE HamMellee BOJONpOHHMiaeMoro ropuaonta. Jlauumii xosdduuuent,
Kak d KO3()()HUHEHT BIATbIBAHUS, SIBJISIETCS AMHAMUUECKNM IIDH3HAKOM. s
OCHOBHBIX TPaHYJIOMETPHUECKHX TPYIN TPYHTOB MOXKHO NPHBECTH CACAYIOUIHE
cpellHue BeJHYHHB KO3P(UUHEHTOB QHIbTpANNH:

TssKese CONOH- Cynecn 10~8—107* cMjcek
IIOBble TJIHHEI 10~7—10"8 cm/cex Hecku 10~2—10"3 »
TCaaast 10~5—107¢ » Fpasnit 0,1-0,5 »
CyrauHKY 10—4-1073 » Taneynnkn 0,5—1,5 »

OnTrMaabHOI BOAONPOHHIIAEMOCTBIO NOYB, ¢ TOYKU 3PEHHA OpOLIEHHdT,
caenyer cuntaTh BeanunHy 1000—1500 m®/ea/4ac. Ilpu MeHbIIMX BeaH4HHAX
NOJIMBBL 3aTpyAHenbl. Beanunnbl nmopsaaxa 2000—3000 M3/eafuac TOBEAYT K
NoTepAM TOJHBHOH BOXAB, NOAbEMY TPYHTOBEIX BOA H 3a60o/IauNBaHUIO
(taba. 13). B »THX cayyasx HppUralHOHHble KaHabl JOJIKHbI OBITb TIOKPLITHE
THIPOH30JSUMOHHBIMU 3KpaHaMH.

3HaueHHe rPABHTALMOHHONA BOJB B MOYBOOGpa3oranuu. [lBuxeHue rpa-
BUTAIMOHHON Bonbl, ocobelo B ¢aze GUAbTpaAUUY, HMeET IPOMaHOE 3Haue-
HHe B IIOYBOOGPA3OBaHMH. BBHAY HHMCXONAIUEH HampaBJIeHHOCTH ABHXKEIHS
rpaBUTAIHOHHON BOIbl OHa fABJASETCS] MOLUIBIM ()aKTOPOM BblleNAUnBaHHS,
TpaHCNopTa ¥ NepeoTN0KeHnss PacTBOPEHHBIX H B3BELICHIIBIX POAYKTOB NOU-
BOOGpPa30BauKs U BbIBETPHBAHHA. I OCIIOACTBO B BOAIOM peXHMe MOYB NpO-
1teccoB (pUABTpAaUHU H GOKOBOTO BHYTPHIIOYBEHHOTO OTTOKA rpaBHTALHONHON
BOJIbI CO3/AeT TaK Ha3bIBACMbIN 3/0BYAAbHBIN, TPOMBIBIOR THUI BOANOTO H
BelllecTBEHHOTO fasalca B NOYBAX.

Ecau nocrynuierre ¢cBOGONHON BOAB B IIOYBY ONEPEXKAET SBIACHUA bunn-
TPALMH U €CJIH CTOK CBOGOAHOH BOIBI MO YCJIOBHAM peabeda (yKJIOHH) Ha-
ygHaeT nNpHoOGpeTaTh CYyNIeCTBEHHble pasMepbl, TO TPOHUCXONUT CMBIB H
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Ta6auna 13

MeJll‘lOpaTHBHaﬂ OLUEHKA BOAONPOHHLAEMOCTH TMOYB H TPYHTOB

BoxonpoHui aeMocTh
ITpumeuarus

M3 /ealdac CTENEHb
<100—200 Huakas OnacHocTb CHJILHOH 3POSHH

300—500 Y nosnerBopuTeIbHAS Onacunocrs caGoil spoguu -

500—1000 Xopomwas —
1000—1500 OnTuMaibHas — .
2000—3000 Bricokas OnacHocTs NOATONMEHHA H 3a60-

JIaYHBaHHUs
—>5000 Ouenb BhICOKAR To xe

IepeHoc TIOBEPXHOCTHBIMH BOJAaMH NDOLYKTOB BBIBETDHBAHHSI H MOYBO-
06pa3oBaHusi, CKJIAJbIBAeTCs 3PO3HOHHO-3/JIOBHANBHBIH THI GasaHca BOILL
¥ BellleCTB.

Poab ¢mabTpaumu Bojbi B BOAHOM Xo03siiicTBe. PUIbTpalUs IPaBHTALHOH-
HOH BOJBI, TOCTYIJIEHHE €€ B IIOYBEHHO-TPYHTOBBIE BOJHL ¢ MOLBEMOM YPOBHSI
noc/jeJHHX K HNOBEPXHOCTH, LIMPOKO PacnpoCTpaHeHa B OpOIIZeMOM 3eMJie-
IeJun U ABASETCA OLHON M3 IVIaBHBIX IPHYHH NpoLecca BTOpUYHOro 3abosa-
yuBaliNg M 3aCOJIEHHMs OpolIaeMBIX NoyB. HemocraTouHoe BHHMAaHHe K TIla-
TeJIbHOCTH GOpPO3JKOBEIX MOJHBOB, IOJHBLI 3aTONJIeHHeM (Ge3 HODMHPOBaHUs
BOJbl MIPUBOASAT K TOMY, UTO Ha OpPOIIAeMbIX NOJSX AONYCKAIOTCS NMOJHBHbIE
HopMEl, HA 100—2009% npeBHiinaloNINe TONEBYIO BAATOEMKOCTL TOuBHl, [Tona-
ya BOJAB MJOXKIEBAJbHLIMH MallHHAMH B OOJbIIHX KoJHYecTBax (3—
4 mm/mur) TPUBOIHUT K TOMY, UTO IIOJle NPaKTHUECKH 3aTOILISeTCS BOJOH
(2,4 thic. M¥/2a/uac), koTOpasi GecNONE3HO CTEKAaeT B INOHMHXKeHHUs U GHIb-
TpyeTcA B IIyOHHY.

JIpyruM HCTOUHHKOM TPaBUTAUHOHHBIX BOJ ABJAseTCS (GHIBTPAIUS BOABL
B CeTH MPPUTallMOHHLIX KaHAaJOB, KOTOphle B GOJBUINHCTBE He HMeloT 06JH-
IOBKH. BesencrBHe KosoccasbHOH TPOTSKEHHOCTH HPPHUTALUOHHOH CETH B
opolllaeMblx paiioHax B GosblION NPOJOJIKHTENBHOCTH €e PaGOoThl B TeyeHHe
BeTeTallMOHHOTO TlepHoJa B KOHeyHOM cyere Tepsercs Ao 50—609% Bonwl,
nocTynaiomell yepes rojoBHoe coopyxeune, dtu 50—60Y% Bceil nogyuaemoit
CHCTEMOH MPPHUrallHOHHOH BOJBI, (QUJBTPYSCH B HHUCXOASIILEM HanpasJe-
IIMH, HACJauBAalOTCs Ha TPYHTOBHE BOABI, IIMTast W MOJHHMAs YpPOBeHb IIO-
CelHHX.

Bosbline xonuyecTBa CBOGOAHOH TpaBHTAUHOHIOH BOAB 06pasyiorcs B
HpPpHrallHOHHBIX CHCTEMAaX BCJEACTBHE pa3jH4lioro pofa aBapHil Ha HppHra-
IYOHHBIX KaHaJlaX H COOPYXKEeHHAX BC/IeACTBHe cOpoca H3OBITOYHON BOAK Ha
LOPOTH H B pa3JHUHblEe NMOHHKEHHUS.

Puc 0o6blyHO BO3ZEJBIBAETCS NPH NOCTOAHHOM 3aTOILICHHMM M NOTpeliser
B TeueHHue Bererauuu 15 000—20 000, a nuworma 30 000—40 000 »#3 Boxm Ha
I ea. EctecTBenHo, 4TO NpH 3TOM Takxke 00pasyloTcs TpOMajHbie KOMTHUECTBA
cOpocHOH M (UABTPYIOIElics IpaBHTALUOHHON BOXNEI, HOIHUMAIOLHEeH rpyH-
TOBBble BOJBL, ‘

IosiBieHne B HPPUTALHOHHONH CHCTeMe GOJBIIOTO KOJHUYeCTBA TPABHTA-
IYOHHOH BOJABI, NHTAIOWEH IPYHTOBEIE BOJEI, COBEPIIEHHO HEJONYCTHMO BCJe-
OCTBUE NPAMOH ONAcHOCTH NOAbeMa YPOBHSI FPYHTOBBIX BOJ, Pa3BHTHS 3a-
GosmayuBalus H 3aCOJEHNUST NIOYB,
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Crioco0bl cHMKeHHsl HUAbLTPALNMM TPaBUTALMONHOA Boabl. OTpunarensHoe
BJAHsiHHe GHIBTPYIOILEHCsS BOAbI B OpolllaeMOM XO3fHcTBe Tpebyer OcyIUecT-
BJIEHHS] CHCTEMATHUECKHX MEPOIPHUSATHH MO YMeHbUIEHHI0 QHAbTPALHUH H IIO-
cTynyieHuE cBOGOAHOH BOJAB B I'PYHTOBHE BOAbL. HauGoJbillee 3HaueHHe NPU
3TOM JOJXKHO MMETh IIJIaHOBOE HOPMHUPOBaHHOe BOJOpAcNpeneeHle U BOJIO-
T0JIb30BaHHE B HPPUTALHOHHLIX CHCTEMaX. OTO BO3MOXKHO JIMIIb TOrAa, KOraa
OpOCHTEJbHAS CHCTEMA OCHALICHA BOJAOMEPHEIMH yCTPOMCTBAMM H aBTOMATH-
YeCKHMH NpHOOpaMH, HCK/IIOYAIOIMHMHM BO3MOXKHOCTb M3OLITOUHOTO BOJO3a-
6opa ¢ nocrenywomell ¢unpTpauneil H3NIHIDHUX BOI B NMOYBY. BricoKOKayecT-
BeHHbIE TIIATeJbHEIE NOJHBH, paccuuTaHHble I/ HE3ACOJEHHBIX IOYB IO Je-
PUIATY BJAXKHOCTH A0 NOJEBOH BJalOEMKOCTH, SBAAIOTCA JAPYTHM YCJIO-
BHeM YyMeHbIUEHHs INOTepb BoAbl Ha (uibTpanuwo. Hna storo Heobxo-
oUMBbl cHcTeMaTHyecKHe HaOJIOJeHHs 3a BJIAXHOCTBIO NOUYB M COCTOANHEM
pacTeHHH.

KpoMe 3THX NOBceMeCTHO IOJIE3HHIX MepONpHUATHH, (BHABTpaUys Ipasy-
TAUHOHHOM BOABI HOMXKHA ObITh HCKJIOUEHA HJIM MO BO3MOXKHOCTH YMeHblle-
Ha TakXKe B CaMOH HPPHTAMOHHON ceTH. DTO MOXKeT OBITb JOCTHTHYTO HpH-
MeHEHHEM pasJIMYHHIX aHTHOHIBTPALMOHHLIX SKPAaHOB Ha KPYNHBIX KaHaJlax
M TIepeBOLOM paclpele/HTENbHBX KaHaJAO0B Ha JIOTKH U TPYGONpPOBOIHL.

BosgenblBaHHe KyAbTyDhl PHCA ¢ MOATONJIEHHEM 3eMJIH IIPH COBPEMEHHBIX
‘MeTOZax NOJHBA [OJIKHO NOCTENeHHO NepeBOIUThCA Ha INpPepHIBUCTHIE NO-
.JIFBBl, KOTJla OPOCHTEJbHEIE HOPMBEI MOXHO Oy/neT YMeHBIUIHTh B 1,0—2 pasa.

ToBpiIenHe HHABTPALHOHHBIX CBOHCTB MAXOTHOTO ¥ MOANAXOTHOTO rOpH-
30HTA. B npakTuKe 3emie[eqHs U BOAHOIO X03f#cTBa OBIBAIOT CayuaH, Korjia
"He06X0JUMO MOBBICUTb BOLONPOHHIAaeMOCTh NoyB. B oXHHX ciyuyasx 3To He-
-06XOIUMO IJIfl YIyULIeHHs KayecTBA IOJHBOB TSXKeNbX GecCTPYKTYPHBIX
noyB. B Apyrux cayuasax IOBBIIeHHe BOAONPOHHUIIAEMOCTH NOYB HEOGXOAHMO
"BPEMEHHO JJIsi NPOBeeHHs] YCIeMHBIX NPOMLIBOX 34COJIEHHBIX IIOYB NPH HX
OCBOEHHH.

ToBslllieHre BOAONPOHHIIAEMOCTH NOYB U yBeJHYeHHe CKOPOCTH IBHKEHHS
.cBOGOJHOH TPaBUTALHMOHHOHA BOALI MOTYT NOCTUTaTbC KaK arpoTeXHHYECKH-
MH, TaK U KOpEHHBIMH MeJIHOpATHUBHLIMH TIpHeMaMH. ATPOTEXHHUECKHE MeTO-
bl TIOBBHILIEHHS] BOJONMPOHHIAEMOCTH NOYB 3aKJIOYAIOTCS B TJIy6OKON Berall-
Ke TIOYB ¢ NpHMeHeHHeM TOYBOYIMIyOHTeNs, KyJbTyphl MHOPOJETHHX TPaB B
-ceBoo6OpOTe, CHenHaNbHBIX OpPYAHH, DHIXJIAMIHX MNOANAXOTHBIA TOPH3OHT
(un3esp, maHOpekep W AP.).

B Gecctpykrypubix mouBax Cpexneit Asmu u 3akaBkasbsl, a TakXe U B
yepHO3eMax 1ora Pycckofi paBHUHBE ueped 10—20 JeT NOJHBHOH KYJBTYpPHI
-06pasyeTcs IJIOTHBIH MaJOTPOHHLAeMBIH AJA BOABL, BO3AYyXa M KOpHeH moq-
NMaxoTHHIA FOpH30HT. OGbeMHRIH Bec YIJIOTHEHNOrO HOINAXOTHOLO TOPH30H-
T4 3HAYUTENbHO BEHIIIE, YeM NaXOTHOTO, €ro CKBaXKHOCTh Ha 5—159, cuuxKe-
Ha, QHAbTpallOHHAaa cnocobHocTh B 2—3 pasa MmeHbUIe, YeM B NaXOTHOM
ropusonTe. [loAnaxoTHEIA TOPU3OHT TakXe BEIBaeT 06OralleH KOJJIOHAAMb-
‘HBIMH BellleCTBaMH M NOABIXXHLIM KpeMHe3seMoM (Tabu. 14).

O6pasoBaHue MOAOOHOTO MOANAXOTHOTO FOPH30HTA PE3KO CHUKAET IJIO-
JIOpoive OpolIaeMEIX TIOYB M yXyAulaeT X obmui pexum. IlonuBHas Bona
He B COCTOSHHH IPOHHMKHYTb B IIOANIOYBEHHBIE TOPH30HTH, KOplieBasgs CH-
€TeMa XJIOYaTHHKA M CBeKJbl HeGOopMUPYETCS H OCTAEeTCA TOJbKO B Ipeje-
Jax BepXHeH 4acTH NaXOTHOTO TOPH30HTA. YpPOkKal CeNbCKOXO03ANCTBENIIBIX
pacTeHHi Ha INOYBaX ¢ YIJIOTHEHHBIM MOANAXOTHBIM TIODH30HTOM CHJlb-
HO CHMIKAeTCH.

Paspymenne ynjoTHeHHOro NOANAXOTHOTO TOPH3OHTAa AOCTHIAETCS MpPH-
MeHeHHeM NOYBOYTMYyOHTENS NPHU BCralllke H 0COGEHHO YH3eJeBaHHeM Ha TUIy-
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Ta6auua 14

CBoiicTBa MOJNAXOTHOr0 YIVIOTHEHHOr0 FODH3OHTA B HOJAMBHBIX cepozeMax
TFoaopno#t crenu

Tay6una, | O6bemubilt CKBai’KHoc‘l‘b, dunsrpanud, C?pz:)?x,ﬁxzue iﬁi%’g;:gg
T'opusoHT o Bec % f‘/‘vzmv?xy <0,2 u, % S10y, %
TlaxoTHuIi 0-25 1,35 43—45 0,10—0,12 7—8 3,8—4,2
IToanaxoruslit 2545 1,60 30—40 0,03—0,04 11—1 5,6
Ilognousenusiit | 45—100 | 1,25 54 0,4—1,0 78 4,3

6uny 30—40 cx. Kyabrypa aiouepHbl B TeueHHe 3—4 JieT B ceBOOOOPOTe AB-
JgeTCH TaKKe XOPOWHUM CPeNCTBOM paspyIleHHS NJAOTHOTO HOANAXOTHOTO
TOpPH30HTA.

A. @. Boapmakos u B. A. Kosaa (1937) nns aHasloOTHYHBIX Iesell mpen-
JIOXUIN ¥ pa3paboTany MJIaHTaXKHbIH METOX MeJHOPalMH THICOHOCHBIX XJO-
puaHo-cyabdatHbx conounos, a 3atem (Kosma, Kyauernosa, 1956) u Taxsbi-
pos. Tlnanrax COJIOHLIOB M TAKLIPOB NMPHBOAMT K YHHUYTOXKCHHIO ILJIOTHOTO
HEINPOHHLAEMOT0 X 06LIYHO HIEJOYHOTO FOPH30HTA.

B noxmsonucTBIX MOYBax BJIaKHLIX CyO6TpomHKoB UepHOMOpCKOro mnoGe-
pexbsi KaBkasa yacTo BO3HHKAIOT BOJOHENPOHUIAeMble Kese3HCThle TaK Ha-
3bIBaeMble OpTIUTENHOBble TOPH3OHTHI Ha ray6une 40—50, a umorma 70—
100 ¢x. DTH rOpU3OHTH 3aAePKUBAIOT HUCXOAAIIKA TOK 'pABUTALHOHHBIX BOL
OT aTMoctepHBIX 0CcanKOB, CIIOCOGCTBYIOT PA3BHTHIO 3a60JaUYHBaHHUA U YXYA-
LIEHNIO MJIOAOPOAUS TIOYB, YTO OT3EIBAETCA HA KYJbType yas B APYTHX LEHHBIX
PacTeHHAX.

Jlna yBeHueHHsT BOXONPOHHLAeMOCTH OPTIITeHOBLIX FOPH3OHTOB U yJayd-
1IeHHst 3a60JOYEHHBIX TAKe/bIX [MIHHACTHIX IIOYB CeBepO-3amnalHbX oGnacTelt
C yCIieXoM NpHMeHSIeTCs1 KpOTOBLIf ApeHax.

B. I1. BymuHckuit (1942) npepsoxuJa 1711 NOBHIIEHAs INIOAOPOAUS IOA-
30JIMCTHIX NOUB ceBepHbix JecHuX ob6sacreli CCCP Tak Ha3bIBaeMyIO KOpeH-
HYIO IlepellesIKy TIOUYBbl, OCHOBAHHYIO Ha In1y6okom (xo 50—70 cm) miaanTaxe
¢ paspylleHHeM HJIIOBHAJbHO-OPTIITEHHOBOrO TOPH30OHTA H NEpeMelINBaHH-
€M €r0 ¢ TOBEPXHOCTHBIMH FOPU30HTaMH, DTO NPHBOLHUT K YAYUILIEHHIO BOLHO-
(u3MyeCcKHX CBOHCTB H, B YAaCTHOCTH, K MOBBIIIEHHIO BOJOINPOHHIAEMOCTH
MOYBHI.

WUCNAPEHHE NOYBEHHOWN BJIATH

OnuuM u3 raaBHedmux (axTopoB BOLHOTO peXHMa IMOYB SABJSETCS IPO-
uecc HcmapeHusi Bjaaru. Mcnmapenrme BOABI M3 NOYBHI NpOTEKaeT NpH JOOOMH
TeMnepaType, Bo3pacTasi ¢ yBeJHUEHHEM TeMIepaTypel M CYXOCTH BO3JyXa.
VcnapeHne BOAb M3 NOUBH! IPOHCXOJHT NPEHMYILECTBEHHO ¢ ee NOBEPXHOCTH,
OZIHAaKO B IIOYBAX, MMEIOLIHX BJAaXKHOCTh MEHblle MaKCHMAaJbHOH THIPOCKO-
IIHYHOCTH, MCTapeHue MPOHCXOAMT H BHYTPH NOYBEHHHIX M TPYHTOBBHIX I'OpDH-
30HTOB. CKOpOCTh BHYTPHIOYBEHHOTO HCMAapeHHst BOILB 3HAUHTEJIbHO MeHb-
as, yeM ¢ HOBepXHOCTH ImoyB. I'ny6oKas TPeIHHOBATOCTb IOYB crocobcT-
BYeT YCHJIEHHIO BHYTPHIIOYBEHHOT'O HMCNapeHHs.

HepoBHoctH pesbeda U OBEpXHOCTH NOYBHI CIIOCOGCTBYIOT TAK¥Ke yBe/IH-
YEHWI0 PacxoOfia BJAard Ha HCrapeHHe. YJajeHHe NMapooGpasHofl BOABI MOJ
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BJIHSHHEM BeTPa YBeJHUYHBAaeT CKOpocTb Hcnapelnsi. CKOpOCTh HCIapeHust
Bcerga Tem GOJbIuas, yeM BbIlle BJAaXKHOCTb TOYBHL. [103TOMYy B YCJIOBHSX
CTeNH, MOJYNYCTBIHb U NYCTBIHb, €CJH NMOALEPKHBAETCS BBICOKAsT BIAXKHOCTh
noyp (IyTeM OpPOIIEHHS HJIM OT I'PYHTOBBIX BOJA), BeJHYHHA ¢(aKTHUECKOTO
HCHapeHHs JOCTHI'aeT BBICOKHX BEJIHUMH:

JlecocTens 10 400—500  mm /200
Crenb go 600—800 »
Monynycrrias Jo 800-—1000 »
IMycreims 1o 1500—2500 »

B opomaemblx nmouBax NOJUBE, NOANepPKUBasi BHICOKYIO BJaXKHOCTb, Ha-
psaay ¢ GJHU3KHMH K NOBEPXHOCTH TPYHTOBBIMH BOLAMH CIOCOOCTBYIOT Upes-
BblUaiiHO GOJBIIOMY pacXody NOUYBEHHO! BOABI Ha Hcnapeuue, CymmapHoe
HcnapeHHe (BKJIOYasi TPaHCIMPAIUIO) IOYBEHHO-TPYHTOBBIX BOX B OpoLlae-
mbix pafionax Cpenneii Asuu mocturaer 15—20 toic. #3/ea (Pepranckas .no-
JINHA, NoJduHa p. Baxmr). Haunboapmiuit pacxo BOLbI HA HCIAPEHUE HMEET Me-
CTO B NIepBble Yachl U JHHU IIOCJ]E TI0JIUBA. B HIo/Ie H aBrycTe HENOCPEACTBEHHO
nocJe MOJAMBA MOXKeT ucnaputbes 70—100 u3/ea B meHb.

Ecan npunsite ucnapenue BoAb! B 1-fi meub nocsge nosuBa 3a 1009, to
yMeHbLIEHHe HITEHCHBHOCTH HCIapelHs BBIPA3HTCSl CJELYIOUHM DILOM

uudp:

1-# meun 100 %
2-# peub 70—90 %
3—4-i1 nenb 40—170 9
5—6-it peHb 40—20 %

Hcnapenue Bojbl U3 NOYB B 3eMJIEJIeNIHU SBJISIETCS TIPOLECCOM, B BhIcLIel
CTeNeHY OTPHLIATENbHLIM, TaK KakK CO3/JaeT HeAOCTaTOK BJarK [IJs PasBUTHA
CeJNbCKOXO3SHCTBEHHBIX pacTelnil, BLI3BIBAeT MX YLHeTellde W Jaxe rubedb.
B ycmoBusix opoliaeMbIX NOYB HCIapeHHe BJard W3 NOYBLI MPHBOIMT K Oec-
NoJIe3HON TpaTe BOMBI, HA NoJydelne W JOCTABKY KOTOPOH K TOJIO 3aTpa-
YeHO MHOTO cpelcTB ¥ ycwiuit. [ToTepu BOABI Ha HcnmapeHHe W3 TOYBHL 3a-
CTaBJASIOT YBEJHYHBATL YHCJAO TOJHBOB M IPHBOLAT K AONOJHHTEJIbHON 3a-
rpyske HppHTalHOHHON cucTeMBl # paGouero mepconana. Camoe Xe T1aBHOE
3aKJII0UAETC B TOM, YTO TOCIOJCTBO NPOLIECCOB HCIIapeHHst CONMPOBOXKAaeTca
HAKONJIeHHeM H30bITKA JErKOPACTBOPHMMBIX COJIeH B IAaXOTHOM TOpH30NTE,
o6pasoBaHueM 3acO/IeHHBIX TOYB M morepell uMu miopopoaus. Ilostomy oa-
HOH M3 OCHOBHBIX 3ajlau 3eMJeleJUsi SIBISIETCS CHCTEMATHYECKOE NpHMe-
HeHHe MepONpHATHH 10 YMEHBIIEHWIO HCIApPEHHS BOABI H3 IIOYBHL.

IIpuempl ymMeHbilleHnsi HcnapeHust Baard u3 mnousbl. Co3naHHe BeTposa-
ILUTHBIX JecibX MoJOoc Ha HOMsAX, PhIXJEHNe IOUBH U YBeJHYEHHE B Hell He-
KamuJsipHOH CKBaXXHOCTH M arperHpOBalIOCTH ABJSIOTCS JApPEBHEHIIHMHU
cnoco6amu 60pbOHl ¢ Gecrno/ie3HbIM HUcapeHueM BJaarTd. MyabuupoBaliie moy-
Bbl PHIXJIHIM MaTepHanoM, OTpaxawlUM cBeT M Teldo (6eJbIM), WA Iie
MPOHNLAEMBIM JI/151 BOJSIHBIX NMapoB (6YyMaXKHBIM, TJaCTMAaCCOBBIM) IOKpO-
BOM CIOCOGCTBYET YMEHBIUIEHHIO HCIapeHuss U COXPaHeHHIo B HeH Baaru.

B arom ke HampaBiaeHHH HelcTBYIOT THApo¢OOHBe ZO0GaBKH H TIOBepX-
IOCTHO-AaKTUBHLIE BEIllecTBa, HApPYLIAIOMHEe KANWAJSIPHO-MEHUCKOBLIE CHCTE-
MBIl B OoYBe. Bce 3TH ImpHeMbl VMeHbIUEHHs] NPOLEeCCOB HCIapeHus BJard u3
HOYB Bce GOJbIle BHeJPAIOTCS B NPAKTHKY COBPEMEHHOI'O 3eMJelenus. IDTH-
MU cnocofaMu BOSMOXHO COXpaHuTh B nousax ao 50—100 mm dusuomaoru-
YeCKH IOCTYNHON BOIBI, 4 3TO 3HAYHT, UTO OOJABIINH ypoxKaH pacTeHuit
MOXKHO HOJY4aTb B CTENSX M JecocTensX 6e3 CTPOHTENbCTBA JAOPOTHX OPO-
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cHTeJbHBIX coopyxenuil. CTolb XKe BaxKHO GOpPOTbCs ¢ HCNMapeHHEM BJaru
H B OPOINaeMbIX N0YBAX.

Bopeby ¢ GecmoJie3Holi TpaToH BOAH Ha HcHapeHHe HeOGXOAHMO HayH-
HaTb yXKe NPH IIPOU3BOACTBE NOJHBOB. DTO LOMKHO NOCTUTATBCA MAKCHMAJb-
HO BO3MOXKHBIM YMeHbIIeHHeM YHCJa IIOJMBOB M yMelbIIeHHeM HX NPOLOJ-
KHUTENbHOCTH. YMEHblICHHE NPOJONKUTENbHOCTH NOJHBOB BO3MOXKHO B TOM
cIyuae, eciu arpodu3uuecKkyue CBOACTBA NAaXOTHOTO H NOANAXOTHOI'O I'OPHOH-
TOB TIOYBBHl JOCTATOYHO OJIaTONPHATHEL, T. e. MOYBBH 00Jalal0T BOLOYCTOHUH-
BOH CTPYKTYpOH, NOBLIIIEHHONR HEeKANUJLJISIPHOH CKBAXKHOCTBIO H YIOBJETBOPH-
TeJIbHOH BOXONpPOHHIAeMOCThI0. CTPYKTYPHOCTL MOUBHEl H MOBBILIEHHAS HEKA-
MU/ PHASI CKBAXKHOCTh OYAYT CIOCOGCTBOBATH YMEHbBIIEHHIO YHCJA MOJHBOB.

Hcknountenbdo Gospiioe 3HauedHHe B GopOe ¢ HclapeHHeM HMeeT CBOe-
BPEMEHHOE ¥ TIATeNbHOE PLIXJEHHE IOUBHI IOC]e IMOJHBA, YTO MOXKET GHITh
uasoctpuposaio gauueivi E. Tlerposa (Taba. 15).

Ta6nunwa 15

Motepn BOABI OpolaeMbiM FOJeM M3 2-MeTpoBoro clos, #3/2a

Huu nocse nosmsa JHu Tmocsie ToJuBa
ObpaboTka O6paboTka
3-i 7-i 24-1 30-i 3 7-#t 24-% 30-t
TMap X 1omuaTHUK
6e3 prixsienns || 682 | 1192 | 1500 | 1500 Ges peixnenuss | — | 1213 | 1500 | 1500
c peixJennev | 662 | 872 | 1231 | 1301 ¢ poixJenueM | — 791 | 1338 | 1448

B 6opbbe ¢ ucnapeHHeM BOALI M3 NOYBH BeJIHKa TAKkKe POJb PACTHTE/]b-
HOTO MoKpoBa. ITof noJoroM JIONepHHl U XJOMYATHHKA TeMHepaTypa BO3AyXa
o0biyno Ha 1—3° HMXKe, yeM Ha OTKpHITOH mamrHe. BjaxHoCTh BO3myxa B
IPH3EMHOM CJI0€ CHJBHO IOBLILIEHZ, 2 B HEKOTOPHIX cAayyasx GJH3Ka K TOY-
ke pocsl (95—100%). Baarogapss sTOMy npu XOpOLIeM TPaBOCTOE JIOUEPHHL
HJIH B cjyyae TYCTOTO MOKpOBA XOPOIIO Pa3BHTOTO XJOMYAaTHHKA HENOcpen-
CTBEHHOE HCHapeHHe BJark ¢ IOBEPXHOCTH ITOYBBLI 3HAYHTENIbHO CHUKEHO.
JTOMY CNOCOOCTBYeT TakkKe H INDHTEHAOLIee BJHSHHE PacTHTEJbHOTO
MOKpOBa,

Eute Goabuie KocBellllasi posib PacTHTEIbHOTO NMOKPOBAa B YMeUbIIEHHH
NPOLECCOB HCIapeHUsT BJATH ¢ NMOBEPXHOCTH NMOYBH. CelbCKOX03SHCTBEHHbBIE
pacTeHHs M JApeBecHble HacaXKIeHHS TPaHCHHPHUPYIOT GOJBLIOE KOJHUECTBO
Boabl — 10—15 Tuic. M3/2a. BeaencTBue 3TOr0 MOA HX TMOJOTOM  OGLIYHO
BJAXKHOCTb NTOYBHI 3HAUMTENbHO YMEHbUIAETCS, YPOBEHL IPYHTOBLIX BOJ CHH-
skaetca Ha 0,5—1 M, ¥ TpaHCIOPT KaNUAASIPHON BOJBL K NIOBEPXHOCTH 3aMefl-
Jsiercd. B utore mpomecc McmapeHust BJard NOYBO#l 3aMentaercs 6HOJOrH-
YECKMM HCIapeHHeM — TpaHCIHpauHell OYBeHHO!N BOIEI 4epe3 JHCTBY pac-
Tenuil.

B umcae mianomepHblx MCPONPHSTHH N0 YMEHbIIEHHIO HCIApelHs MoH-
BEHHOH BJIaTH ¢ NMOBEPXHOCTH HOUBBI 06513aTebHO JOMKHB ObITH MIIOrOJeT-
HHe TPaBH B ceBoo6opoTe (yJydyllleHHe CTPYKTYPRI, IPHTEHeHHe, ociabieHue
HCTapenus, CHAXeHUe YPOBHs TPYHTOBBIX BOM) M JpeBeclble MOJOCIble Ha-
‘CAXKJIeHHsT BIOJb HPPHUTAlHMOHIIBIX KallaJoB, JOPOT M Ha ycaabbax (Berpo-
3alIMTHAA pOJIb, CHATHE KaNUMJISIPHON BOABI, OGHOJOrHYECKOE CHUMKeHHe
'YPOBHAI TPYHTOBLIX BOJA).

45



) TPAHCIIHPALHA BOAbI H3 NMOYBbI PACTEHUSIMH

Tpancnupauuell HasbiBaeTcad NOTpeGJEHHE PacTeHHEM BOAbI Ha KH3HEH-
Hble TIPOIecCH, POCT U o6pa3oBaHue TKaHel. TpaHcnupauuouun koadduuu-
€HT pDACTeHHH, T. €. KOJHYECTBO BOIRI B rpaMmax, HeOGXONMMOE Ha CHUHTE3
1 2 cyxoro opraHuyeckoro BeleCTBa, KOJeBJIeTCs A5 CeIbCKOX03AACTBEHHBIX
pactenuii B npegenax 300—700, unorna omyckasch 10 100, a B OTAEBHEIX
caysasx Bospacras mo 2000. Cpennmit TpaHcmupaunuoHHHIA Ko3((HIHEHT

paBeH JJs:

3€DHOBBIX 400—500
caxapHoOH CBeKJIhl 260—400
XJlonuaTHHKA 350—600
JIOLEDHET 1000—1100

BenuynHa TpaHcnHpauuOHHOrO KO3(hGhHIUEHTa 3aBHCHT OT YCJOBHH, B KO-
TOpBIX Tpouspacrtaet pacrenne. O6ecneueHHOCTE PACTEHHS MUTATENbHEIMH Be-
IIecTBaMHU, OJIaTONpPUATHEE arpodusuyecKrne CBOMCTBA MOYBHL CIOCOGCTBYIOT
3HAYUTEJHLHOMY YMEHBLIEHHIO TPaHCIHHPAIHOHHEIX K03(HIHEHTOB.

OG61uee NoOBHIIIEHHE ypOXKasi CONPOBOXKAAETCS OTHOCHTENBHBIM yMeHbllle-
HYeM BeJHYHHBl TpaHCnupauuoHHOro kosdduuuenta. IlopwieHne Temnepa-
TYpHI, a TaKXKe H30GLITOYHOE COLEPKAHKE BJIATH B NIOYBaX, HA06OPOT, CIOCOG-
CTBYIOT HOBBILIEHHOH TPAaHCHHPALUMH BOAB PACTEHHSMH M Kak Obl CHUXKEHHIO
ee 3¢ PeKTHBHOCTH.

B o6biyHo#l moJieBOfi 0OCTAHOBKE Tpchnnpauuﬂ coueraercss ¢ INPAMBIM
HcrapeHHeM BOAB U3 NouBHl. [lo3TOMY B IpaKTHKe BOJHOTO X03HCTBA yIoO-
TpebJifgeTcs BHIpaXKEHHe «CYMMapHOe HCIApeHHEe», HJIH <«3BaNOTPAHCMHpa-
U¥si», NOJ KOTOPHIM NOHMMAeTcs OOIHEA pacXo] BOLBI H3 HOUBLL Ha TPAHCHU-
pauMIoO pacTEeHHAMM M Ha HClapeHue B COGCTBEHHOM CMBbic/e c/I0Ba. B cpen-
HeM 3a TeIJIbil ce30H roga rpy6o MOXHO CUHTATh, YTO TPAHCMUPALHA COCTAB-
Jasier npuMepHo 50—609, cymMMapHOro HclapeHus. DTO BUAHO U3 JAAHHHIX.
Taba. 16,

Ta6nuna 16

CyMmapHoe HCnapeHHe M TpaHCOMpauusi TIOYBEHHBIX BOJ Ha mole
xaonuarHuxka (M3/ea/cymru)

CyMMapHoe ucna- Wcnapenue Ha
Mecan peHHe Ha mojie  [yuacTKe 6es pacTH- TpaHcnupanus
XJIOTI9aTHHKA TeJIBHOCTH
Hionb 48 28 20
Hione 170 80 90
Asrycr 145 70 75
CeHTs6pb 34 28 6

TpaucnupauHOHHAsE NesITENbHOCTh PACTHUTENBHOTO NOKPOBa HMeeT GOJb-
oe BJMSIHME Ha HamnpaBJieliHe TOYBEHHBIX INPOLECCOB, 0COGEHHO COJIEBOTC:
pexuma. Cnoco6¢cTBYs yMeHbUIEHHIO HCTIapeHHs BOJABl M3 IOYBH U OCIa6-
JIEHHIO TIPOLECCOB HAKOIJIEHHS] COJIEH ¢ TIOBEPXHOCTH TOYBHI, TPAHCMHpPALH-
OHHasl AESTENbHOCTL PAaCTeHHIl BMeCTe C TeM HMeeT GOJBbIIOe MeJHOPaTHB-
HOe 3HaueHHe.

MeanopaTuBHoe 3HauenHe TpaHcmupauud, TpaHCnHpaIlMOHHAS HEATENb-
HOCTb pacTeHHH NpPH MX XOpPOLIEM Da3BHTHH H JOCTATOYHOMH TyCTOTe MOKpO-
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Ba MOXeT cnocoGCTBOBATb CHJBHOMY CHHXKEHHIO YPOBHSI TPYHTOBHIX BOJ, H
ocnabieHno TPOLECCOB 3a060/ayMBaHUsl H 3aCOJIEHHS OpOLIAeMBIX ITOYB.
O cymMapHOM pacxole IOYBEHHO-TPYHTOBHIX BOJ Ha HCHapeHHe W TPAHCIH-
PauHI0 MOXKHO CYAHTb IO CAeAYIOIIHM JaHHHM: | ea nons B CpenHein Asnu
pacxoiyeT Ha cCyMMapHoe ucnapeHde TIOJA HOKpoBoMm (m3/208):

PaCTHTEJILHOCTH TIEPeJoroB 5000— 8000
XOpollero xJonyaTHHKA 10000—12 000
XopoureHl rycToil MouepHH 15 000—20 000

U3 3Tux naHHBEIX BHIHO, YTO XJOMYATHHK H OCOOEHHO JIolEepHa TPaHCIHPH-.
PYIOT I'poMajHble KOJHYeCTBA BOABI M3 IOYBLI, UTO CONPOBOXKAAETCH 3HAUH-
TeJbHbIM CHHXKEHHEM YPOBHA IPYHTOBHX BOJA. MHOrokpaTHEIMH Ha6maw0ze-
HHSIMH YCTaHOBJIEHO, YTO Ha TNOJSX JIOUEePHB 2—3-T0 roja BeTeTaldH ypo-.
BeHb TpPYHTOBHIX Boj Ha 50—100 cx HuXKe, yeM Ha AaHAJOTHYHBIX IIOJAX
XJONYaTHHKA.

Kyabrypa TpaB B ceBooGopore, TakHM 06pa3oM, cnocoGCTBYET MOALED-
KaHHIO TPYHTOBBIX BOJ Ha 0ojiee HM3KOM YDOBHE, OCJAaGJEHHIO IPOIECCOB.
HCTIApEHHs H, CJIel0BaTeNbHO, COJeHaKOIJIeHHs.

HckyccTBeHHBlE JpeBecHble HacaXKAEHHS B opolllaeMbIX pafioHax M BLOJb
KaHaJ 0B TPAaHCIHUPUPYIOT B ToA He MeHee.10—12 Thic. M3/2a, COOTBETCTBEHHO.
CHHIKAasl ypOBeHb TPYHTOBBIX BOA M 0CJalbJsisi TeM CaMbiM COJIEHAKOIJIEHHE.
[ToBbImas BJAXKHOCTb OKPYKaIOLIEro BO3/AyXa, 3afepkKHBAasi CKOPOCTb JBHU-
XeHHA BeTpa, NMOJOCHLIE JlecHHle HacaXk[IeHHs BIOJb HPPHTaUHOHHBEIX KaHa-
JIOB, ZIOPOT M Ha ycaAb6ax CMArYamwoT KAXMAT OpoIlaeMoro 0asHca.

OxoHuaHHe BereTalHH CeJIbCKOXO3AHCTBEHHBIX PacTeHUH BO BTOPOI 10JIO-
BHHE JIeTa M OCEeHH CONpOBOXKJAeTcs IpeKkpalleHHeM TpaHCIHpaUuH, ociab-
JieHHeM TIPHTEHEHHOCTH NO0JIsi H OTHOCHTEJNBHEIM YBeJHueHHeM pacxofa Ioy-
BEHHO-TPYHTOBLIX BOJ Ha HcnapeHme. OTO CNOCOOGCTBYET TOMY, YTO B pe-
3y/bTaTe TOCIOACTBA NPOLECCOB HCIAPeHHs] OpolliaeMbie NMOYBE B TeyeHHe-
OCEHHero BpPEeMEHH OueHb CHJBHO 3acCOJATCcA. B cTpaHax MYCOHHOTO KJH-
MaTa ¢ CyXoH 3HMOH Takoe sBJieHHe IpOTeKaeT OCOOEHHO HHTEHCHBHO. s
60pb0bl ¢ HHM TaKxke MOXKeT ObITb HCIOJb30BaHa TPaHCIHPALHOHHAS Hes-
TeJBHOCTb pacTeHuil. B 3TuX wenax B yCJOBHSIX Temoro kaumara Asuu U
Adpuxku Heo6XOZMMO Ha OpOLIAEMBIX MNOJAX NPHUMEHSTb BO3JeEJbIBAHHUE.
TNOBTOPHBIX KYJbTYP HJIM KPYIVIOTOJOBYIO BEreTaluIO PacTeHHH, CO3TA0LINX
nocje yO6OpDKH OCHOBHOTO pacTEHHS «NOBTOPHHINA» GHOJOTHYECKHH IOKPOB.
DTOT 6MOJOTHUECKHUH NOKPOB NMPOLOJKAaeT TPAHCIHPHPOBATL NMOYBEHHO-TPYH-
TOBBle BOZBI, OclabJsieT W He HONycKaeT NOBEPXHOCTHOe HCIapeHHe, COMNPO-
BOXKJaiollleecs 3acOJieHHeM TOYB. B KauecTBe NMOBTOPHEIX KYJbTYp LeJecO-
06pasHO NPHMEHATh KyKYypy3y, O3HMble 3epHOBHIE, O3UMble 3epHOGOGOBEIE,
JIONEPHY OCEHHEro MoceBa M T. 1I.

YMmesoe HCNMONb30BaHHE INPOLECCOB TPAHCIHPALMH [aeT HONOJHHTENb-
HYI0 IPOLYKIMIO U NTOMOr'aeT CYILIeCTBEHHO CHHXATh YPOBEeHb TPYHTOBHIX BOJ,
0cnabJATh Kanu/JspHOe BOCXOHsIlee JBHXKeHHe COJell, YMEHbLIATh IIOBEPX-
HOCTHOE HCIapeHHe H B KOHEYUHOM cyYeTe ocaabnsiTh MPOLECCH 3aCOJEHHS
OpolIaeMBIX TOYB.



JUHAMHUKA
U BAJIAHC
IF'PYHTOBDBIX BOJ ' h

Muorue noyBbl 3€MHOIO LIapa HCHBITHIBAIOT B HACTOsILCE BpeMd UJIH HCIH-
TajH B OTHOCHTEALHO HeJaBHEM FeOJIOTHYECKOM IMPOLIIOM NpsiMOe BJHSHHE
TPYHTOBBIX BOA (rHIpOMOp(QHHE H NajeorufpoMopduuie noussl). Ilpucyr-
CTBHE WJH OTCYTCTBHE IDYHTOBBEIX BOJA B IIpelejiaX TyMyCOBOTO H KOpHeoOH-
TAEeMOTO FOPH30HTOB M B NOACTHJAIOICH NOPOJe ABJSETCS BaKHEHLINM KpH-
TEepHeM OILEHKH BOJAHOIO PEXHMa IIOYB, HX IPHPOJAHEIX H TIPOM3BOJCTBEHHHIX
cBOHCTB. BypoBasi ckBaxKHHA, IOUBEHHHIH DAa3pe3 HJH JpEHaXKHad TpaHIled,
3aJI0KEHHBIE B BOJAOIOCHEIN TOPH3OHT, BCKPHIBAIOT TPYHTOBLIE BOJH, YPOBEHb
KOTOPHIX yCTaHaBJAHBaeTcs Ha onpefeneHHoH BhicoTe. [Ipu 3ToM OT MOYBEL
oTHensieTca rpaBUTALHAOHHAS cBOOOJHAs BOLa. B Toale MOUBH Haj «3epKa-
JIOM» TDYHTOBOH BOJBI NpOCJAEXKUBaeTCHd KaNHANSAPHas Kafima BbicoTOH 1—
3 M, BHIIE KOTOPO# B TIOYBE HMeeTCd JHIIb IVIEHOYHAas H THTpPOCKONHUecKast
BJIara.

['pyuroBast BoLa BOJOHOCHOTO I'OPK3OHTA MOXKeT OblTh BPEeMeHHOil, ce-
30HHOH («BHCSYAs BEepXOBOAKa»), oOpasoBaBlleiics BejaeAcTBHE MH(UAbTpa-
[[HH JUBHEBOH, CHErOBOH WJIM IIOJUBHOH BOJBL M 3aJ€pPXKKH ee HAI MAaJOIpo-
HHIIAeMBIM <«BOJOYNOPIBIM» FOPH3OHTOM. B cTpaHax paBHUHHOTO pesbeda
H pe3koro npeo6GjafaHus OCANKOB Haj MHClIapeHMeM (BJaxKHble TPOIUKH,
06JaaCcTH MOPCKOTO KAHMATAa YMEPEHHOrO Nosica, BJAaXKHble 00JacTH yMepeH-
HOTO ¥ XOJIOJHOTO Tosica) GJM3KHE K NOBEPXHCCTH TPYHTOBHIE BOJAH SIBJISI-
I0TCSl HPOLYKTOM HHOHABTpPaLHH aTMOC(epHBIX OCAJKOB M HAKOIJIEHHS I'pa-
BUTAUMOHHOHK Boxbl. OGBUHO CE30HHASI BEPXOBOJKA B TaKHX YCJIOBHAX CO-
YeTaeTcsi C OCHOBHBIM HOCTOSIHHEIM TOPH3OHTOM TPYHTOBHIX BOJ, KOTOPHIA
JIeKUT HA PerHoHasbHOM BOZOYHODE.

JIBHXeHHe BeDXOBOLKH CBSI3aHO ¢ MeCTHHIM peibedom. [TocTOAHHBIN XKe
MOTOK I'PYHTOBHIX BOJ HalpaBJjeH 1O o0WEeMY VKJOHY TEPPUTOPHH H B CTO-
poly Bpe3aHHOH ceTH HosuH. Dauskasi K MOBepXHOCTH IPYHTOBAsl BOJA Ha
MHOTHX IPOCTPAHCTBAX SIBJISIETCA NPOAYKTOM BHIKJIHHHMBAHMSA NOCTOSIHHO CY-
LECTBYIOUET0 FPYHTOBOIO MOTOKA, MPHXOASANIEIO CO CTOPOHBI 0GJACTH TNH-
TaHua (TOpH, pPycC/la PeK, KPyNHbIE BOAOEMBl, KAHAJBI) B HOJUHY HJH J€J1b-
TY, B HU3MEHHOCTb MJIH IENPEeCcCHIo.

[Toctosnublfi GaM3KNH K IOBEPXHOCTH BOIZOHOCHHEII TOPH3OHT MOXKET
chopMHPOBATLCS BCJEICTBHE DPA3TPY3KH BOCXOASMIMX HANOPHBIX DOA3EM-
HBbIX BOJ B JOJHMHAX, HH3MEHHOCTSIX HJY BNAaJNHAX, JEeXKAIIHX B MeCTax TeK-
TOHHYECKHX pPa3/oMOB, CABUIOB, TpemuH., Hepelko B mnocaefHux caydasx
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FPYHTOBblE BOJADLI BHXOASAT Ha GOMBLIHX IIPOCTPAHCTBAX HA MOBEPXHOCTh, 00-
pasys Tak HasblBaeMble 30HBI BLIKJRHEBAHHS, «Kapacy», I0JOCY 03€p HIH
60710T, ceTh rpH(POHOB, UCTOYHUKOB, a HHOT/IA TPA3EBBHIX BYJKAHOB.

B ofiuem BiAe MOXKHO CUHTATh, YTO I'PYHTOBBIC BOALI He OKAa3HIBAIOT HA
nouBooGpasoBanue U PACTHTEJBHOCTb HUKAKOTO BJHSHHSA, €CJIH HX YPOBeHb
JEXKUT Ha raybuHax Gosbile 10—12 xu. B 3THX yCJIOBHAX OHH PacxonyroTcs
raaBubiM 00pa3oM Ha OTTOK.

JlanamadTel ¢ riy6GOKMMH I'DYHTOBEIMH BOIAaMH Ha3biBAalOTCH 3JOBHAJb-
HBIMH aBTOMOP(HBEIMH HJH aBTOHOMHLIMHM. DTO OOBIUIO BOAOPA3JEJLI H Bhl-
‘COKHe Teppachl I'TyGOKHX [TOJHH, IPEAropHble PaBIMIBl (NbeJMOHTH), BbI-
COKHe pacceyeHHble paBHHHNLIe IJIaTO. BOAHDLIH PEeXHM paclpocTpaHeHNLIX
3/lech NMOYB MOXKHO Ha3BaTb aBTOMOPGUO-TIPOMLIBHBEIM. DTH Ha3BaHHs OTpa-
WKAIOT TOCHOJACTBO B NOYBAX NpPOLECCOB HHGUAbTPALKMH BOALI, BHIIEJAYHBA-
HHS H BBIHOCA (CKBO3HOTO MJIHM YaCTHYHOTO).

ITpu MeHblIMX TAyOHHAX TPYHTOBHIX BOJ (MOpsiKa 7—10 x) yKe MOXKeT
mabJaiofaThcsi HEKOTOPOe BJUSIHHC MX Ha noysoobGpasoBanue. Kophu pacre-
HUI TPABSAHHCTBHIX H APEBECHBEIX B COCTOANHH LOTPCOJAATL MaJOMHHepasH-
30BaNHble TPYHTOBHE BOJDLI C 3THX I'TyOGMH ¥ NPOU3BOSUTh LOMOJHUTENBHYIO
6roMaccy Ha NMOBEPXHOCTH. DTO YCUANBaeT aKKYMYJSUHIO OHOQPUABHBIX 3Je-
MEHTOB H OpraHMYeCcKHX BCIIEeCTB B NoyBe. B 3TOM INposiBASCTCS KOCBEHHOR
BJIHsSIHME TPYHTOBLIX BOJ Ha TNOYROOOPa30BaHHE uepe3 pacTUTENbHBIH IO-
KDOB.

[Tpu ray6unax rpyHTOBBIX BOL 4—7 # B HHXKHeH 4acTH HOYBEHHOTO INpoO-
(uis TOSABJAAIOTCS BOCXOAAIIKUE NJNCHOYHO-KaNM/AJISPHLIE PacTBOPLI, H3 KO-
TOPHIX B NOYBY MNEPEXOAAT B 0CAJA0K HCKOTOPbIC PACTBOPCHHDIE KOMMOHEHTHI.
3nech yxKe HMEET MECTO NPSIMOC T'€OXHMMHYECKOe BJHslHEe TPYHTOBBIX BOT
Ha nouBoobpasoBanne. [TOCTOSHHBIA IIPHTOK BJArH, KPOMe Toro, o6ecneuu-
BAeT MEIIIHOE DAa3BUTHE PACTHTENIbHOTC MOKPOBA M YCHJIEHHE AKKyMyJAsuuH
6uoduapHLIX aaeMmenToB. IlouBooGpaszceaHue ¥ MOYBHI NpHoOperaloT Xapax-
Tep MezoruapoMmoppubix. JlanamadTe 3TOro THIA M pasBHTHIE l1a HUX IOY-
Bbl ABJAAIOTCS YACTUYHO 3JIOBHANBLHBIMH, T. €. IPOMBIBHBIMH, TPAaH3UTHBIMH
IJ15 pacTBOPHUMBIX COEIMHEHHH M BMeCTe€ C TeM AKKYMYJSTHBHRIMH (Hako-
OUTCJABHBIMH) A5 MaJOPACTBOPHMBIX cOeAHHEHHH (xapOoHATOB Xafblyd,
THAPOOKHCJIOB 3KCJe3a H Mapranna) v takux GuopuIbHbIX 3J€eMEHTOB, Kak
¢ocdop, cepa, yraepox, asor, 1"40;1, Menb. UepHble MOYBLI BJIAXKHBIX CaBaHH,
npeppm JYTOB M JYTLOBBIX cTenei SABISHOTCA TUIHUUBIMH TPENCTaBHTeIA MH
3TOH IPYNNLI TOYB.

Tlpn HebGonbuiux rayGHHAX TPYHTORHX BoA (1—3 M) KamuispHas Boja
aKTHBIO YYACTBYET B XKH3HH pacTeHHH, B MOYBOOOpPA30BaTENBHOM NPOLECCE
U reoxXxHMHYeCcKod akkyMmyasuud. [lpuxoasmiasi CoO CTOPOHBI IPYHTOBasi BOAA
B OCHOBHOM pacXoAyeTcsl 4epe3 KaNwISpHYHO KallMy Ha HCHapeHHe U
TPaHCNUPaUHUIO, XOTd 4acTb TPYHTOBBIX BOJ MOXKET YXONHTb C JOA3eMHBIM
OTTOKOM, €CJIM CYILECTBYCT eCTeCTBeHHE aAperax. [IpuHecennsle rpyHTOBOM
BOAOH pacTBOpeliHble COeJMHCHHA WHTEHCHBHO HAKAILTHBAKIOTCH B IOYBE, BO-
IOHOCHOM TODH3OHTC H B TPYHTOBOK Boje. Pexum ¥ Gajanc rPyHTOBBIX BOI
NpHOGPETAIOT HCTapPUTEAbHbII XapakTep.

B reoxmMuyeckoM OTHOMWICHHHM AaHAMWA(TEL TAKOrO THOA SIBJAAIOTCS akK-
KYMYJSTHBHBIMH, a HOYBBI — I'HAPOMOP(HO-aKKYMYAATHBHBIMH, YacTO 34C0-
JgenHbivH. Cienyer, olHaKO, Pa3/HYaTh pacnpoCTpaleHHBIE B IPHPOJE CJIy-
YaH, KOrja TPynToBEe BOAbl 6/1M3KK K NoBepxHOCTH (1—2 M), HO ux uHpKYy-
JALHUST Ouelb aKTHBHA U OTTOK WX BeNuK. TakHe yCJAOBHS CKIajbIBAIOTCS B
006/1aCTAX JOCTATOUHOTO KOJNHYECTRa aTMOC(epHBIX OCalKOB M HAJHYHS IIPO-
HHL@EeMBbIX TaJICUIIHKOBLIX H [ecYaHhlX INPGC/ACeB, NOACTUIAILIMX HHXKHHE
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TOPH30HTH MOYB. Bananc rpyHTOBbIX BOJ W NMOYB MOXeT ObITb ONpEeAeeH B
STHX YCJOBHSX Kax TMApoMop¢HO-mpoMuiBHON. OOLIYHO 3TO TEMHLIE IVIeeBO-
JIyTOBbie I'YMYCHPOBAHHEIE NOYBBI WJH IJIeeBO-NIOA30JAMCTbIE MOYBbl HH3KHX
I[PEHHPOBAHHEBIX PABHHUH.

Kak MOXHO CYAHTb M3 IpeIbiiyniero, B AHMHAMHKe TDYHTOBHIX BOA pe-
mampliee 3HaueHHe NPHOGpPETaeT COOTHOIIEHHe aTMOC(hEepHOro YBJaKHEHHS,
IPHTOKA, OTTOKA U HCIapeHHs TpyHTOBHIX BoA. COOTHONIeHHE PHUXO/a U pac-
X0Ja BJard M OCOOGEHHO COOTHOUIEHME TAKHX CTaTel pacxofa TPYHTOBHIX
BOJ, KaK HX OTTOK, TPAHCIHpPALHNs W UCIIapeHHe, ABAKIOTCE Haubosee cylie-
CTBEHHBIMH [UJIsi NOHMMAaHHUS M OLEHKH DOJU TPYHTOBHIX BOJ B reOXHMHue-
CKHX, T04B00Gpa3oBaTe/bHBIX H MeJHOPATHBHLEIX Npoleccax.

3JIEMEHTBl BAJIAHCA TPYHTOBBIX BOJ

OueHuBasi poJib TPYHTOBHIX BOH B NOYRoOOpasoBaTeNbHHX Mpoleccax,
HeOGXOLMMO UMEeTh B BHAY, UTO DPYHTOBHE BOJL HMeJH CBOK HCTODHIO
¢dbopMHpOBaHHuS U HX 6ajaHC CKJagblBajcd NO-PasHOMY B PasiHyHbIE OTpes-
Kd BpeMeHd B mpomom. Cueryer pasaudaTh B NOYBax U JaHpmadrax Te
NpH3HAKH, KOTOpHEe OBLIM OCTaBJeHbl NMPOULIOH HEATENbHOCTBIO TPYHTOBBIX
Box (maneoruppoMopdubie nousn). CTo/b Ke BaXKHO pasaHyaTh NPH3HAKH
COBPEMEHHOro rufipoMopduama, CBE3aHHOTO C OCOOEHHOCTAMH COBpeMeHHO-
ro GajnaHca TPYHTOBBIX BOJ W €ro pOJBIO B COBpPeMeHHOM I0YyBOOOGpaso-
BaHUH.

Heo6xonuMo pasianuarh ciaemyouide raapHele GopMel 6amanca rpyHTo-
BuiX Box (KoBna, 1946, 1966):

1) BekoBO#, UMEIOUIHII FeOJOrHYECKYI NPOLOJNKHTEAbHOCTh H CBS3aH-
HEIH ¢ pOopMHPOBaHHEM reOMOP(OJIOrny MECTHOCTH;

2) nepuofuMYeCcKH#, OOLIYHO OXBATHIBAIOLIUI OTPE3KH BpeMeHM IOpAAkKa
11—25 netT u cBA3aHHBIA ¢ MEPHOAHYHOCTHIO B akTHBHOCTH CosiHua M BHna-
JeHUH OCaIKOB;

3) TORMYHBIH, YKJaABBAIOIIKIACA B FOJOBOH TMIPOJOTHYECKHA LUK Tep-
puTOpHY;

4) MeXINOJHUBHOH, OXBATHIBAIOUHA KOPOTKKE OTPE3KH BpPEMEHH MEXIY
NOJINBaMH.

31ech MBE PAacCMOTPHM OCHOBHbie OCOGEHHOCTH PeXHMa I'PYHTOBHIX BOJ
rOIMYHOIO IHKJA.

O6o3aunm Bce (OpMBl NHTAHMS TPYHTOBBIX Box uHipekcom I. Bee suam
pacxoma TIPYHTOBBIX BoJ B JaibHelleM o6Go3Hauum HHIAekcoM Q. Tlpo-
CTEHIIMMH THNAMH TON0BOro OaJjlaHca TPYHTOBBIX BOJ OYAyT cleiyiouiue
TpH:
; %2) KOMIIEHCHPOBAHHLIH, KOrja NPHXOL KOMIICHCHPYETCSI pPacXOoM,
- ’

6) DOJIOXKHTENbHO JEKOMIEHCHPOBAHHHIE, KOria NPHXOX NpEBHILIAET
pacxon, I>Q;

B) OTPHUATENBHO NEKOMIIEHCHDOBABHBIN, KOTJ A PacXoj NpPeBHILIAET NpH-
xon, I<Q.

B nepsoM ciyuae 3amac ¥ ypoBeHb I'PYHTOBHIX BOJ M3 IOfia B TOJ, KOJe6-
JIOTCA TPUMEPHO B OJHHX H TeX XKe IpelesaX, BO BTOPOM — 00beM H ypo-
BeHb TIPYHTOBBIX BOA HMEIOT BBHIDAXKEHHYIO TEHIEHLUHIO K MOBHIICHHIO,
B TPEeTbEM — 3aNac H YpOBeHb IDYHTOEBIX BCJ M3 I'0jla B TOJ CHHIKAIOTCS.

[Tpoueccnl mouBoo6pa3oBaHna H, B YaCTHOCTH, COJNERON GanaHC TeppPUTO-
pyi, HMEIOWMX OJMH M3 TPeX OCHOBHHIX THIOB 6aJlaHca TPYHTOBHIX BOJ, CO~
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BepuIeHHO pa3uyHbl. OCHOBHBlE Da3/NUMs 3aBHCAT, KaK OTMEYEHO BbhILIe,
OT XapakTepa 3/7€MEHTOB, CJarallluX OPHXOAHBIE M PacXOAHBE CTaTbhu 6a-
JlaHCca IPYHTOBBLIX BOZ.

Baxuefimye cocTaBlibie 3J€MEeHTH MHTAHUSA TPYHTOBH X BOX [
caenyoulHe.

B HeopolnaeMbIX YCJOBHSIX: MATAHHE OT ATMOC(EPHHIX OCAaJKOB (BKJIO-
yas KOHAeHcauwrio) — [r, UHQHUABTPALNA H3 TNPHIAHBHOH BOJHBI, H3 Dpycek
PEK ¥ IIpH pasauBax — I;,, NHTaHHE ¢ GOKOBBIM NIPHTOKOM TPYHTOBHIX BOJ —
I 4w, MUTaHYUE C BOCXOASIIHM NPHTOKOM OT apTe3HAHCKHX BOM — [gy.

B ycrnoBusix opomaeMoil TepPHTODHH OTMEUCHHBIE 3JEMEHTHl MHTAHHS
TPYHTOBEIX BOX COXPAHIOT TCJHOCTBIO CBOE 3HaueHHe; [ONMOJHHTENbHYIO
BaXHYIO POJb HIPAIOT: MHQUJABTPALUS B HPPHTALMOHHBIX KaHadax — [in.,
HHOUABTPALMS M3 BOLOXPaHWIHIL — [g;p, MHOUAbTPAaUMs HA MOJHBHBIX H
HIPOMBIBHBIX MOJsiX — [;z, nHHUABTpAUUsT H3OBLITOUHBIX COPOCHHLIX BOA — [

Baxuefimue cocraBHbie 3/ eMEeHTH pacxona PPYHTOBHBX BOJX
cAeLyIOMHeE.

B HeopolraeMHX YCJAOBHSIX: GOKOBOH OTTOK T'PYHTOBBIX BOX — Qgw, TPaH-
CIMpalusl PACTHTENEHOCTBIO — @y, HCapeHHe uepe3 NOoYBY — Q..

ITpu mpakTtudgeckoit ouneHke 6ajaHca TPYHTOBBLIX BOX TPYAHO pasmesnuThb
HX PacXOJl Ha HCIApeHHe W TPAHCHHpPaIUI0. B 3THX cayyasX NPHXOIHUTCS
FOBOPHTh O CyMMAapHOM HCIapeHHH. D1y BeJHUYHHY MOXKHO 0003Ha4YHTb HH-
nekcoM Qqe.

B yc1oBHAX OCYMIEHHOM WM OpOIIaeMOf TEPPHTOPHH C PaboTaloulMMH
IPEHaXHBIMH COOPYXKEHHSIMY MOSIBIAIOTCA NONMOJHHUTENBHLIE CTaThbH PAaCXo-
Jla TPYHTOBHIX BOJZ Ha OTTOK B ApeHH — Q.

ITpene6perast HEKOTOPHIMH CTATBSIMH MPHXOAA M pacxona (KOHAeHcalusd,
YCBOGHHE OpPraHM3Mamu, COpOuHsT U T. A.), GallaHC TPYHTOBHIX BOJ MOQKHO
BLIPA3UTD CJAELYIOINHMHU HHIEKCAMH:

IJIS HeOpOllIaeMbIX TEpPUTOPHM:

[R +1in+ ]gw + ]awfz ng+ Qt -+ Qe,
IJ14 opoiaeMblx Teppmopnﬁ:
IR +1m+ Igw‘*']aw +]lnc+ ]sip + IiR +Iwngw + Qt + Qe+ Qd-

Karacrpodunueckue sBJeHHS 3aCOJIEHHS CPOlIaeMbIX IOYB HJAH HX 3a60-
JlauuBaHusl B GOJIBIUHMHCTBE CBS3aHBI C DE3KOH JekoMIeHcalHe# G6anaHca
TPYHTOBBHIX BOJ, BbI3BAHHON CTPOHTEJIBCTBOM BOJOXPAHHJHIL H ODOCHTEJb-
HBIX KaHaJIOB B 3€MJISIHBIX HeOO/IHIIOBAHHEIX BEIEMKAX.

KosnnuectBeHHON OleHKe 3JeMeHTOR OanaHca TPYHTOBHIX BOJ Heopolrae-
MBIX B OPOLIAeMEBIX TEPPUTOPHI 3aCYIIJIMBEIX 30H IOCBSIIEHA OTPOMHAS JIH-
TepaTypa Ha pasJHuHHIX s3blkaX. [lonpo6Has mHdopManus MO 3TOMY BONpPO-
cy naHa B MoHorpadusx aBropa (1946, 1947, 1966B). 3aecs Mbl JHIIL KpaT-
KO OXapaKTepH3yeM KOJHYeCTBEHHble Ipelesbl HEKOTOPHIX cTaTeli GanaHca
TPYHTOBHIX BOZ.

HOCTyﬂJleHHﬂ B TPYHTOBbIC BOJBI

Hnduabrpauus armocdepHnix ocagko. OpxHuM H3 Haubojee yHHUBep-
CaNbHbIX HMCTOYHHKOB MHTAHUA TPYHTOBBIX BOJ ABJASIOTCS aTMocdepHbe
ocalku 1 UX uHuabTpanusa. Uem cyllle KJUMAT, TEM MeHblle 3HAaYEeHHe 3TO-
ro ¢akropa. U, Hao6opor, Bo BIAXKHBEIX KJUMAaTaXx MOPCKOr0, MYCCOHHOrO,
TPONHMYECKOT0 THMNA 3TOT (akTop NMpHOGpeTaeT CueHb GOJbLIOE 3HAYEHHE.
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Hnduabrpauusa uepes pycno pek. Peunsie apTepHu MOTYT TepaTh 3HAUH-
TejibHble 00BeMbI BONBI Ha (PUABTPALHIO M IUTaHHe TPYHTOBBIX BOA MNpHJe-
raomux teppuropuii. Uem Oosee npoHHLAaeMbl NOPOAL, CJAaraillie pyciao
H NOJUHBl PeK, TeM MHOHAbTPAUUf HyNeT OTHOCHUTEIbHO Ooablued. B ycio-
BUSIX CYXHX AeJbT ¥ KOHYCOB BhIHOCOB B CpenHcit ASHH NHTaHHe IPYHTOBLIX
BOJ 3a cueT QUAbTPALMH ucpe3 Pycso pek MoxeT gocruratb 40—80 m3/cex.
B nenbpte p. Mypra® NHTaHHe TPYHTOBHIX BOJ M3 PEKHM COCTABJSET eXKe-
roguo po 20 mm (C. JI. MupxkuH, yeTHoe coobuienue). B geabre Kypol —
Apakca exerojaHblil TNpPUTOK HHQUILTPAUHONILIX BOA COCTapfiser /10
150 mm (Eropos, 1954). Tlpsimoe nurglomec Bausinne pexk Crpaapes u
AMynapbst B CTOPOEBI NPOCJEXKHBAETCH Ha PACCTOAHHM 5—7 KM OT pyced.
B xocBenno#t ¢opme nurawoiee BaAHAEHE AMyAapbu CKA3HBACTCH HA LeCAT-
kn kuaomerpoB (Kyuun, 19589). ITomcuurano, uyTo Kax[bll rekrap AeJbTol
Amypnapbu moayuaer exeronHo no 400—500 x3 Boxnl 3a cueT mHQHALTPA-
LHH H3 pyCJIa PeKH.

NHpuIbTpaunoHHbie NOCTYNIEHHS uYepes HWPPHUTaLMoOHHYI0 ceTb. [lpu
TPaNCIOPTC UPPHralVOHHOH BOABI 4Yepe3 CeThb OPOCHTENBbIBIX KaHajoB, He
HMeIOUINX Ha/leXKHOH MPOTHBOMHABTPALHOHHON K30JSIHH, GoJbline 06bheMbl
OpOCHTENBHOI BOAKEI TEPSIOTCS Ha GHUABTPALKIO. B 3aBHCHMOCTH OT IPOIH-
11aeMOCTH TPYHTOB, @ TakXke OT 06beMOB U CKOPOCTH JIBHKEHHs NoAaBaeMou
BOJIBI, TEXHMYECKOIO COCTOSTHHS KaHaJOB NOTepd a QUALTPAUMIO B HUX MO-
ryT cocraBaath or 30 g0 60% o6bema BoLBI, MOCTYMNAMOIE! B IVIaBHLIC BO-
nosabopHblc coopyxeHusi. [TosToMy Ha opollaeMBlX TEPPUTOPHSIX AMHAMHKA
YPOBHsI ¥ XMMH3M T'DYHTOBBIX BOJ TeCHe#IIMM 00pa3oM CBs3aHbl ¢ HHQHIb-
Tpauueii Boabl B KaHaxaax.

PasMepnl 06uIErOL0BEIX TOCTYIJIEHUH HHQUABTPALHONNLIX BOA uYepes
KaHaJbl B BOXOHOCHBIe TOPH30HTBHI B PasjMuHbIX YCAOBHSIX KOJeOAOTCI OT
240 10 700 mu, T. e. ot 2400 10 7000 x3/2a.

®uiaLTPAUMOHHLIE BOLB CO CTOPOHBI KaHaJO0B BHI3LIBAIOT MOBLIILEHUE
YPOBHST CPYHTOBLIX BOA U 06pasyiOT MeCTHhle NOA3eMHble NOTOKH, HAnpas-
JIeHHBIC B CTOPOHY OT KaHaJOB K NMOHHXKeHHsiM peabeda. OOgHLIOBKA Kana-
JIOB UCMENTOM, OWTYMOM HWJH APYTUMH HOKDPHITUSIMH YMeHbIIaeT KOPEeHHBIM
o6pa3oM mOTCpH Ha (QUIBTPALMIO, HO He MCKJKOUAeT HX IOJHOCTHbIO. Tax,
mocJie THAPOU3GASIUY LEeMeHTHRIMY IJIHTAMKM KaHaJbl IPOAOMKAIOT TEPATh
no 8—109% Ttpancnoprupyemoil Boabl. IloTepy nHa QuAbTpauUHIO MOTYT OBITH
MCKJIOUCHB TOJMBKO B TeX CJydasX, €ClH OpOCHTeIbHas CeTb IOJHOCTBIO
3aKpbiTa (B TpyGax). _

CyLiecTBeHHBIM HCTOYHWKOM NHMTAHHS TPYHTOBBIX BOI SIBJSIETCS HHOTAA
ubnuabTpauua ApeHaKHBX BOJ U3 NepenoJEeHHHX H 3apoCliNX BOAOOTBO-
OSIHUX KOMJIEKTOPOB.

Biauande unduabTpauuu 3 sofoxpaHuaum. Tam, rle COOPYXKaloTcs B
peuHBIX JoJHIax GoJbliHe BOAOXPAHHJHMILA, HeH30eXKHO NPOUCXOLUT KPyr-
JlorogoBasi (HALTPAUHS BOJ| C TOCTENEHHBIM . pacClpOCTPaHeHNEM Ha BCe
©O0/bllHe MaccHBb OKpyXKawollell Teppuropuu. Hebosbmue Bopoxpanuanma
33 HECKOJDbKO JIeT MOTYT BhI3BaTh ITOAbeM I'PYHTOBEIX BOJ Ha PaCCTOSHHH
250—300 m. BiusiHMe KPYNHBIX BOLOXPaHMJMIL, TOCTPOEHIIbIX Ha GOJBLIMX
pekax, nofo6unix Bosre, Henpy, [lony, MOxeT pacupoCTpaHAThCa Ha Je-
CATKH KHJOMETPOB, BLI3BIBAS PETHOHAJbBHBIA NOLBEM YPOBHS TPYHTOBBIX BOJ
Ha OOJBIIHX TEPPHUTOPHAX.

[MocTyniieHns oT opocuTeNbHBIX BOA Ha moasX. Kaxjbli monuB gocTas-
JasieT Ha nose He MeHee 800—1000 m3/ea Bogwl, T. e. cioil, paBHbli 80—
100 mu. Hepenko na nojst moaaeTcst 3HaguTenblio 6osbliee KOJIHIECTBO OPO-
cuTeabHoNi BoAbl — A0 1500—2000 #3/za. CymecTByolye B peasbHON mpak-
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THKE X03A#cTB4 HOPMbI NOJHBOB IIPEBLIIIAIOT B [Ba, 4 MHOrZA B TPH pasa
BOLOYAEPKHBAIOIIYID CIOCOGHOCTL NOYBHL. B HTOre 3a BEreTAUHOHHBIN Mme-
pHOJ Ha NMHTaHME TPYHTOBBLIX BOJ H3CLITOUHBLIMH MOJHUBHBIMH BONAMH MOMKET
yxomuth no 10—15Y%, a unorna u mo 20% o6bema BOAM, NMOCTymaloLlek B
rJaBHOe Bojosaboproe coopyxeHHe., B Tex ciyuasix, KOrAa OpOLIEHHE OCY-
LIECTBJAGHO H3 34KPLITHIX TpPyOONMpPOBOAOB MeTOAaMHM MaJIOHHTEHCHBHOIO
JNOXKAEBayHs, NNOTEPU MOJAMBHOM BOALI Ha (GHJAbTPALMIO Ha NoJAX OYAYyT HaH-
MeHblinmyu. OZHAKO MHOTHE DACTeHHsI HYKJAAIOTCA B Takux OoJbIHX 006b-
eMaxX OpDOCHTC/JbHOM BOJBI, KOTOPHle He MOTYT ObiThb ofecnedenbl METOAAMH
noxjaeBanusi. Hanpumep, npa opoweluy puca NPAKTHKYIOTCS OPOCHTEJbHbIE
HOPMBI BOJibl He McHee 20 Thic. #3/ea u yacTo 40—60 TeIC. M3/2a. Opowenne
pHuca sBJAsieTcs] MOIIHBIM HCTOYHHKOM MOCTYIUIEHUS (PHUIbTPAUMOHHBIX BOL B
BOJIOHOCHBIE TOPHU3OHTBI, YTO BLI3LIBEZET BCChbMA PC3KOE IOBLIIIEHHE YPOBHS
TPYHTOBOH BOABLI Ha NOJSAX K IPHJAETAIOIUHX TEPPHTOPHUSAX.

Korga nmas ueneit MelnopalHu 3aCOJMEHHBIX ITOUB NPHXOMHUTCA MPOH3BO-
JHTb NMPOMBLIBKY COJell H3 MOYBH, HAa NOAS TakxKe NoAamTcs 06beMbl BOADI,
HaMHOTO NpEBBILAIOLINE BOJOYIEPKUBAIOILYIO CIOCOOHOCTh MOYBLI, HAMpH-
mep 7—1b TeIC. #%/ea. B masnoM cayuae IpH MOMOINM HCKYCCTBEHHO BHI-
3BaHHON HHQUABTPALHM CIELHANbIO BbHIMBIBAIOTCS COJY U3 BCPXHHX TOPH-
30HTOB IIOYBLI B I'DYHTOBBle BOABL. ECTECTBEHHO, YTO IPH 3TOM HPOUCXOIUT
HHTEHCHBHOE TTHTAHUE TPYHTOBBIX BOJ U TOBLIIIEHHE UX YPOBHA,

Bausune M30hITOUHBIX COPOCHBIX BOA. B Tex ciyuasix, KOTZa TJIaHOBOE
BOJOTOJb30BAHNE NPAKTHUECKH He BEJETCH, GPOCHUTENbIIBIE CHCTEMBL 3a0H-
paloT BOABI 3HAUUTENbHO 60JblIe peasibHEIX NOTpebHocTed. KaHann ucnesb-
3YIOTCS KPYTJBIA IO AAf XO3AHCTBEHHOIO BOAOCHAOXKEHHS, IJAS BOAONOS
u 1. 1, Hencnosn3oBannas Boma cHpacsiBaeTcst Ha NYCTYIOLMe TOHHKEHHBIE
TEPPUTOPHH OPOCUTEJBHBIX cHCTeM. Bo Bcex 3THX cayyasix, XOTs 4acTh
cOpOCHBIX BOjI HCIApSETCs, OCHOBHble MAacChl MX HOMNOJHSIOT 3anackl Cpyii-
TOBBIX BOJ HA OKpY:KaloUled TeppHTOPUH.

IlocTynieHust OT MaBOAKOBLIX M MPUIHBHLIX BoA. Kak wu3BecTHO, 60abL-
IIHHCTBO PeK 3eMIOro Ilapa HMeeT NePHOJUYECKHEe PAa3JIHBH, 3aTONJISIOLIHE
He TOJIbKO TOHMEHHYIO Teppacy JOJHHBL, HO HHOTAA W oOWMpHEBlE IIPOCTpail-
cTBa IepBofi U BTOpOH Teppac. B npenropuwsix pasHunax Cpeaneir Asum,
B obaacrsax MycconHoro kaumara [Ipnamypes, Munuu u [Makucrana na6iamwo-
JAIOTCA TPaHAMO3HbIe PA3JUBLI M HaBOAHELHS, BHI3LIBAEMBIE CTOKOM peK.
HHorpa 370 MOKeT BLI3HIBATb IIOBHIIIIEHWE YPOBHS IPYHTOBBIX BOIL H 3a60-
JlauMBaHue OOLIMPHBEIX NPOCTPAHCTB Ha NEPHOJ A0 2—3 JeT, NOKa He Ipo-
H30HAYT HX TOCTENeHHOe HCNapeHHe U OTTOK.

Mopckue npuausbl, gocTuramomye 5—12 u, peryaspno BHeApsisich B yCTbs
peK M Ha OeperoBble HU3MEHHOCTH, SIBJISIOTCS MOTYLIECTBENHBIM HCTOYHHKOM
MUTallHs TPYHTOBBIX BOJL (M COJEBBIX 3al1acOB) NPUMOpPCKOH cymu. Jlo 40 xku
B Iy6b cyluH, lalnpuMep, NPOCJ]eXKHBAeTCs BJAMsAIIMEe TpuUJIHBOB JKeatoro
MOpsl.

[locrynaennsi ¢ 60koBbIM MPUTOKOM. BOKOBOE JABHIKEHHe TPYHTOBBIX BOI
OTJIHYAETCS 3HAYUTEJNbHO MEHBUIMMHM CKODOCTAMH, ueM JABHKEHHe I0BepX-
HOCTHBIX BOJ Ha CKJIOHaX Miu B pekaX. Tem He MeHee B pe3yabTaTe TeoJo-
THYECKOH HJIATEJBHOCTH NBUMKEHHS NOA3EMHBIX BOJ GOKOBON NPUTOK UX HMe-
eT 6ogblIoe 3HaueHHe B (ajaHCe T'PYHTOBBIX BOJI H B FeOXMMHYECKUX IIO-
CJEACTBUAX IJi NOYB. B TpaBeHCTHRIX M TaJeYHHKOBLIX NOPOAAX CKOPOCTh
ABHXEHHA TPYHTOBOTO IIOTOKa MOxeT Jgocturate b0—60 m/cyrku. B takux
YCJIOBHAX NPHTOK MPaKTHYECKH DaBeH OTTOKY, H IMO3TOMY OGBIYHO 3acoJe-
HHE CaMHX TPYHTOBLIX BOX U TNIOYB NPOU30HTH He MOKeT. PacTBopuMble coan
JIETKO YHOCATCS IPYHTOBBIM IOTOKOM. Ho cyr/iHHHCTBIE M TJIHHKCTBIE TPYHTHE
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06Ja8al0T MaJbiMH CKODPOCTSIMH ABHXKEHHs TIDYHTOBOrO IOTOKa, NOpsAAKa
| M/cyTku, a BO MHOTHX CJyYasx JHIIb HECKOJbKHX METPOB B roi. B rakux
ycaoBUsiX GOKOBOH NpPHTOK TNOA3EMHBIX BOJ CO CTOPOHBI COCEJHEro BOJO-
HOCHOTO TOPH3OHTa HJH palOHa MOXeT BBI3BaThb 3HAUHMTEJNbHOE HAKOIJIEHHEe
NIO3eMHBIX BOJ, TOBBIIIEHHE UX YPOBHA, 3a00/JaYHBaHHE H 3aCOJEHHE IOYB.
CyliecTByIOLIHe TOACYETH IIPHMEHHTENbHO K ycaoBusM Kaekasa u Cpenuert
A3uu NoKasbIBAIOT, 4YTO GOKOBOM IPHTOK IPYHTOBHIX BOJ H3 COCEJHHX pailo-
HOB MoOxKeT goctHraTth B rog 50—60 mm, a unorza 100—150 mm. Tax xax
MUHepaan3auyst IPYHTOBHIX BOA B JECATKH M COTHH pa3 BBINE, YeM MUHe-
panu3anus peyHbIX BOJ, TO, HECMOTPS Ha MaJjble 00beMbl NPHXOASLWIUX BOI,
60KOBO# NMPUTOK MOXKeT ObiTh BechbMa IPO3HEIM (akKTOpOM HAaKOIJIEHHs Jer-
KOPaCTBOPUMBIX TOKCHYECKHX COJeH.

Bocxopdmuilt npuToK M3 rIyOGOKHX ropu3oHTOB. B chenudHuecKHX yCJIO-
BUAX penbeda (MeXTropHbie NOJMMHEI, JelpeccHHd, NepH¢epus NpearopHLX
paBHHH W T. 1.) GoJbllloe 3HaueHHe B NHTAHHMH TOYBEHHO-TPYHTOBHIX BOX
NPHHAJJEXHUT BOCXOAAIEMY NPHTOKY M3 IMyOMH NOpsiKa JeCsiTKOB M CO-
TeH MeTpOB. Bo MHOTHX c/aydasix IpyHTOBHIE BOAH oGsanatot HanopoM. [lpu
3TOM CyLIeCTBYeT, XOTA U cjaaboe, HO HeNpephHIBHOE BOCXOJSILee IBHIKEHHE
NO3eMHHIX BOJ.

VpoBeHb IPYHTOBHIX BOJ, B NOYBaX, AMIVIATYJa HX CE30HHOr0 KoJeGaHus
B XHMH3M B TaKHX YCJIOBHAX TecHeHIIMM o6pa3oM 3aBHCAT OT INPHTOKAa H
HCTapeHusi T1yOUHHBIX HaNOPHBIX BOJ. [IpSMEIMM M KOCBEHHBIMH METOLAMH
OBLIO YCTAHOBJIEHO, YTO B HEKOTOPHX pahosax [osonHofi crenn B Y3Gexu-
CTaHe eXerofHoe HanopHoe NHUTAHHE NOYBEHHO-TPYHTOBEIX BOJ COCTABJSET
Beauunny mopsaka 100 mm. ITo oTHOIIEHHIO KO BCeM OCTAJBLHLIM CTAThAM
npHxoxa B GajaHce IPYHTOBHIX BOJ 3TO JoctHraer B [ojioxHoi cremn 20—
309% o6mero mpuroxa (Kpwwios, 1959). Paificubl, 3atpoHyThie B Goublueit
WY MeHbIIeH CTeMeHM IPHTOKOM BOCXOIASINHX HANODHHEIX BOJX, MOTYT NOJ-
BepraThCsi HHTEHCHBHOMY 3260/JaUHBAHHIO H 3aCOJIEHHIO, ¢ KOTOPHIMH GOPOTh-
sl JOBOJIBHO CJIOXKHO.

CpaBHHBas reOXMMHYECKOE 3HauellHe BOJ PAa3HOI0 IPOMCXOXKIEHHS B
IPUTOKE JIEFKOPACTBOPHMEIX COJlell B IOYBH, HEOGXOAHMO OTMETHTh, YTO aT-
MmocdepHble Ocanku NPUHOCAT ¢ cOOOi BECbMA MaJio PACTBOPUMBIX COGNH-
HeHuil. Peunble BOJB, KaK IPABUJO, BHOCAT B IOUBL W FPYHTOBHE BOJH 3a-
MeTHOe KOJIMUECTBO JIETKOPACTBOPHMEIX coqelt. HanGonee pemaronum ¢ax-
TOPOM B IPHTOKE U NepepaclpeleseENH JerKCPacTBOPUMEIX COJIed B IOYBaX
SIBJISIIOTCA NMOCTYIJICHHs!, CBSI3aHHBIE C BOAAMH IMYOHHHOrO NPOHCXOXKIEHHS
Y TIIPUJIHBOB.

Nop3emublii 60KOBOH OTTOK IrPYHTOBHIX BOJ,

[ToxseMHBIl OTTOK IPYHTOBLIX BOJ COCTAaBJSIET ONHY W3 BaXKHEHIIHMX CTa-
Tell pacxoaHOk wacTH MX 6amanca. Ecau GOKCBOH NOA3EMHBIN OTTOK NMOKpHI-
BaeT BeCb UM GOJBLIYIO YACTb NPHTOKA TPYHTOBRIX BOJ, TO STOT THI GajaH-
Cca HasbIBAETCS KOMIIEHCHPOBAHHLIM GTTOKOM (orTounntit). Takoi ThHm 6Ga-
JIaHCa TPYHTOBHIX BOJ MOXKET OLIThb BHIPAXKEH HHAEKCOM: [== Qg [Has
TEPPUTOPHH, OTIHYAKIOIKXCA 3THM THNOM GajNaHca TPYHTOBHIX BOX, Xapak-
TEPHEl NPOLECCH BBIHOCA, BBHIENAYHBAHHSA, TPAH3HTA NPOAYKTOB BEIBETpPH-
BaHHUsA M 104BoOGpa3oBaHUsl. DTOT THI OasiaHca TPYHTOBHIX BOJ CKJIablBa-
€TCS B CIIELYIOIINX cAydasX.

Cayuait riy6Gokoro 3anerannsi yposHsi FpyHTOBBIX BOA. Korma rpyHTOBbLIE
BOJLI 3aJIeralotT Ha [JyGHHe OoJsbIueil, 4eM MOTeHIMaNbHAas BHICOTA KAallWj-
NSPHOTO MORHATHs (Tay0ke 7—I12 M), HCIapeHHs TIDPYHTOBBLIX BOX uepes
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NOYBY HpPAKTHUYECKH He MpOHUCXCAHT. I 1yQOKME ypOBeHb I'DYHTOBHIX BOJ MO-
JKeT BHI3HIBATHCA JHGO CYXOCTbIO KJIHMAaTa, JIUGO BBHICOKOH CTelleHbIO ecTecT-
BEHHOH JDEHHPOBAHHOCTH MecTHCCTH OJiarozaps NPOHHIAEMOCTH TI'PYHTOB
H HaJU4YHIO Pa3BHTOH Bpe3aHHON ruaporpaduueckoi cetH. Takue yCIOBHA
MOryT HaGuIoaThCid Ha BBHICOKUX /[pEBHUX Teppacax, BoJOpasjesax, Ipel-
TOpHHIX paBHHHAX. Eciy McnmapeHue IDYHTOBHIX BOJ He MMeEET MeCTa H eCld
OTTOK B GOJblIell MJH MEHbIUEH Mepe KOMIEHCHPYET HX NOA3eMHBIH IIPHTOK,
TO aKTUBHOE HAKOIJeHWe BTOPHYHBIX COeJHHEHHH B II0YBaX OTCYTCTBYET,
a TOCHOICTBYIOT HpOHECCH paccoJeHHs, BbILEJTauMBaHHA, BhIHOcAa. M 3TO
TeM CHJIbHee BHIpaxKeHO, ueM GOJIbIe Ha MeCTHOCTH BHINafaeT aTMocepHHIX
OCaJIKOB.

Cayuaii BHICOKOH NpPOHHLIAEMOCTH BOAOHOCHOTO FOpH3OHTa. B Tex cuay-
yasx, KOrAa BOXOHOCHHIA TOPH3OHT CJOXKeH rpaBHeM HJH NeckaMu, o6aa-
JAONHMH BHCOKUM Ko3dduuuentoM uibTpanuy, naxe NpH 6H3KOM (Kak
U IpH TiyGOKOM) VpOBHe 3ajieraHusl IPYHTOBHIX BOJ UMPKYJAAIHA TOCHen-
HHX HACTOJIbKO MHTEHCHBHA, YTO OTTOK T'PYHTOBBIX BOJ[ IPAKTHYECKH INOJHO-
'CTBIO TOKPHIBAET HX INPHTOK. TakHe YCAOBHA MOTYT CKJIaAbIBATbCA HAa KO-
Hycax BHIHOCOB B IPeJATOpPHHIX paBHHHAX, HAa XOpOLIO NPEHHPOBAHHBIX aJji-
JIOBHAJBHEIX PABHUHAX, Ha NOMMEHHEIX Teppacax pek. B stux cayuasx 6y-
IyT (OpMHPOBATLCA BHICOKOIVIOLOPOAHEIE He3aCOJEHHEIE BJiaXKHBIE JYTOBHIE
TOYBH], B KOTOPHX MOI'YT HaKalJUBAaTbLCSl U3 TPYHTOBBIX BOJ JHIUb OTHOCH-
TeJIbHO MaJIOpacTBOpPHMEIE COeIHHEHHS KpeMHe3eMa, NOJYTOpHble OKHCJH,
KapOoHATH KaJbLHS,

Pacxox rpyHTOBEIX BOZL Ha IOJ3eMHH OTTOK TeMm OGoJblile, YeM Bhillle
€CTECTBEHHAs! BOAONPOHULAEMOCTh BOLOHOCHEIX FDYHTOB; 06 3TOM MOKHO
CYAUTh O CIeLYIOUUM AaHHBIM:

BogonponnaeMocTh

laneunuku 30—50 m/¢ymsn
HleGers u rpasuit 20—30 » »
KpynHozepHUCTHe TecKH 10—15 » »
MenkosepHACTHE TIECKH 35 » »
JléccoBuaHble CYTIMHKU 0,2—1 » »
Fannet {2 m/200
Tsaxensle njacTudecKue I'TUHEL 0

[To namum pacveram (1946), BepoSsITHBI CTTOK PYHTOBHIX BOJ B PycC/O
p. Cripnapbsi Ha TeppuTOpHH '0JIONHON CTCHH COCTABAAI KpaliHe Manyio Be-
JanuuHy, npumepHo 600—900 #3/200.

HecpaBreHHO BHILIe BeJu4YHHa OTTOKA TPYHTOBBIX BOJA B JAPYIrOM OpO-
maemoMm pafioile coBeTckoi Cpenneit Azuu — B Gacceline p. 3epaslliaH.
3necy, no noacueram B. JI. Wyaen (1950), B cropoHy pekd OPOHCXOAHT
HEIPepbIBHBIH HHTEHCHBHHIH OTTOK TPYHTOBBIX BOJ, IOJHOCTBbIO KOMIEHCH-
pyiomuil Bce (GopMBl HX NpUTOKAa M nutanud,— 50 m3/cek. Iro cBsi3aHO C
TeM, uTto Gacceiid p. 3epaBllaH B ero cpejHeM TEYEHHH CJOXKeH TajeyHHKa-
MH ¥ IecKaMH, KOTOpble IePeKpHITHl BLICOKONpPOHHIAeMBIMH JaéccaMu. Ma-
BeCTHO, YTO 3Ta TEPPUTOPHS 3a ThiCSAUYEJETHIOI UCTOPUIO HUKOLAA He NOABEp-
rajacb BTOPHYHOMY 3aco/ieHuio wiu 3abosnauuBanuio. K atomy ke Tunmy
TeppPHTOPU#H oTHOCUTCA TaMKeHTCKUH OpolllaeMBll 0as3uc.

JeKkomneHcanns rPyHTOBBIX BOJ. JleKoMIeHCalisi PexXKUMa TPYHTOBBIX BOL
MOXeT OblTb BbI3BaHA PE3KHM YyBeJHUYEHHEM HX NPHXOZA II0 CPaBHEHHIO
€ pacxoloM HJIM 3HAyHTEJIbHHIM yMeHBbIIeHHeM HX cToKa. MHorga sto cBg3a-
HO ¢ MPHPOAHLIMH HBJEHUSIMH BEKOBOTO XapakTepa HJH KPYNHEIMH THApO-
TeXHHYECKMMH COOpyXKeHMsMH. Tak, MelJleHHOe OIyCKaHHE MOPCKHX Gepe-
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roB HumepnaH{oB yXyaulaer CTOK TPYHTOBBHIX BOX BCJEACTBHE Hapa-
CTAIOLIEro HX MOANOpAa CO CTOPOHBI MOpsi. DTOT Mpolecc CHOcOOCTBYeT pas-
BHTHIO 3a60J1aUUBaHusl, YTO BBHIHYXKJAAET K HHTelCHQHUKAUUH OCYLIHTeNbHbIX
pabor.

Menanennoe morpyxenne TaMGOBCKOH HKH3MEHHOCTH CNOCOOCTBYeT NOJ-
JEepKAaHUI0 B COBPEMEHHYIO 3II0XY BBICOKOIO YPOBHS TPYHTOBHIX BOJ Ha 3TOH
paBHHHe.

CoopyXeHHe HCIOJUHCKAX BOAOXPaHWJMIL, mNono6HeIXx Kaxosckomy,
BoaxXcknM, co3faeT JeKOMIIEHCALUIO peXXyMa IPYNTOBBIX BOJ nyTeM HH(PUIb-
TpalHH OoueHb GosblinX 00beMOB BOAB. Ha 3HAUHTENBHHIX NPOCTPAHCTBAX
3a JdexkoMIeHcauuell cjaenyer 3afosaunBaHie, a B 3aCyLIIMBOM KJHMATC d
3aconenye mouB. Ha opocuresbiBIX cucTeMax BCJIEACTBHE (QUABTDALUH BO-
Jbl U3 KAHAJOB M Ha NoJsx (0cobeHIlo NOJHBEOTO puca) OoueHb YacCTO TAKKe
nactynaer JeKOMIEHCAlUsl peXHMa TPYHTOBHIX BOJA, UX HoabeM, 3aGojauu-
BaHHe U 3aCOJIEHHE 0B,

Bo Bcex 3TUX caydasix JIeKOMMeHCalUHs BLI3LIBAeTCS TeM, 4TO IPHXOA
IPYHTOBBIX BOJl 3HAUMTE/blIO IIpeBHILIAET HX OTTOK, T. . I>Q. Ilpouecc ne-
KOMITEHCAIHHN 4yepe3 psif JeT oObUHO CMeHsIeTCs IOCTeNeHHBIM HacTYIJCcHH-
€M KOMIIeHCaIuH.

C noBblllleHHeM YPOBHSI TPYHTOBBIX BOJ, BO3pacTalOT HX HcllapeHHe H
TpAHCIHpAaliHs, YBEJUUYUBAIOTCH HX HANOP H OTTOK, YTO BLIPABHHBAET COOT-
Hollenue npuxona M pacxopa: I=Q. OpHako mHociae 3TOro nouBooOpasoBa-
TeJIbHBIA IIPOLecC KOPeHHBIM 06pa30M MEHSIETCS.

Takum oOpasoM, nekoMneHcanuss OajaHca TPYHTOBHIX BOJ SIBJISETCS
IPO3HBIM IIPH3HAKOM ONAacHOCTU 3a60JauuBaHUsl U 3acojieHus NoyB, B Takux
caydasix TpeOYIOTCS CDOYHBIE Mephl II0 YMeHBIIEHHIO NHTaHHS [PYHTOBBIX
BOJ U CTPOUTENbCTBY HCKYCCTBEHHOTO Apenaxa.

Cayuaii crpoutenbcTBa ApeHaxa. [las Tore 4ToOB! YCHJIHTH OTTOK TPYH-
TOBHIX BOJA B LEJASIX JIHKBUJAUUH NpPOLEeCCOB 3a60JaUUBaHHA M 34COJCHHUA,
CTPOUTCSI CETHb JIPEH, 4TO BBI3BIBAET HeKOMIeHcauuio. [peHax yseauunBaer
OTTOK M IHUDPKYJSLHIO FPYHTOBBIX BOJ C HOCTENEHHBIM CHHXKEHHEM HX YpOB-
Hsl. B kolleuHOM uTOre IPHUTOK TPYHTOBHIX BOA OyJeT KOMIEHCHPOBAH He-
KyCCTBEHHbIM JpeHaxXHblM OTToKoM. Kak moxasniBaioT HalJiomeHus, npo-
H3BelleHHble B pasJiMYHBIX VCJAOBHSX, B CpPeAHEM OTTOK TPYHTOBHIX BOJ,
B ApeHaxk coctaBaser 0,4—0,7 4/cex, HHOTLA IPeHAXKHBIH OTTOK HAOCTHTaeT
1—2 afcex.

JpeHaxHble BoAb Bcerja 6ojee MHHepaJH30BaHbl, UYeM peYHblE HJH
noxnesble. [losTomy IpeHaxK Bcerga BHI3BIBAET BHIHOC H3 IOYBHl I'€OXHMMYE-
CKY TNOJNBHUKHBIX BeHIECTB, MUTATENbHBLIX 3/IeMeHTOB, COJIel, KOJOHIHBIX CO-
eAHUHEHNH.

PacxoJ rpyHTOBBIX BOJA Ha HCHapeHHe

Crosb ke BaxKHON craTbeil 6aJaHca IPYHTOBLIX BOJ, SIBJISIETCSI UX PACXOL
Ha HcrmapenHe. OpHako reoXHMHYecKoe 3layeHMe HclnapeHHs B GajaHce
TPYHTOBHIX BOJ COBeplIeHHO NPOTHBOIOJOXKIO 3HAYEHWIO NOJ3EMHOI'0 OTTO-
Ka. BanaHc BellecTB TEPPHTOPHM, Te TOCHOACTBYET HCIAPHTEbHLIH THII
pexuMa TPYHTOBBIX BOJ, HAINpPaBJeH B CTOPOHY HAKOIJIEHHS TeOXMMHUYECKH
MOJBHKHBIX COEAVHEHHH B MOYBaxX, B BOJOHOCHOM TOPH3OHTE H TPYHTOBOH
Bofe. Ecan B pacxoansix crarbax 6anaHca TPYHTOBLIX BOJ, HCIapeHHe 3aliH-
MaeT I'TaBHOE MECTO H NPAaKTHYECKH TMOJHOCTHIO TOKPBLIBAeT NMPHTOK IOA3EM-
HBEIX BOJI, TO B 3TOM cJay4ae 6ajiaHC FPYHTOBLIX BOJ TaKXKe OTHOCHTCS K KOM-
neHcupoBanHomy tuny. Ho dakropom KoMIeHcalUH B AalHOM cayuae O6yaeT
yXKe He NOA3E€MHBIA OTTOK TPYHTOBLIX BOJ, a HCIapeHHE MX uepe3 KamuJjisap-
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Hylo Kalimy. DTOT THI 6ajaHca IPYHTOBBIX BOJ MOXKeT ObITb BhipaxKeH HHIeK-
com I=Q..

Hesasucumo or Toro, 6yeT v NHuTaHHe TPYHTOBBIX BOJA O6eclieyHBaThcs
60KOBBIM NPHTOKOM HJIHY CHH3Y IO BJHSIHHEM CHAPOCTATHUECKOTO AABJEHUS
M BOCXOZsIIEero NPOHHKHOBeHUs TyOHHIBIX HANOPHEIX BOM, Pacxof TPyHTO-
BHIX BOJ IpeHMYILECTBEIHO l1a HCllapeHHe CONPOBOXKAAETCS POCTOM HX MHHe-
panusauuu, oboralieHueM TIpyHTa HOBOOOPA30BAHUSIMH W 34COJEHHEM IIou-
BeHHoro npoduas. Ecnyu KanuansipHasi kafiMa BBIKJHHMBAeTCs Ha IOBepX-
HOCTb, COJIEHAKOIJIeHHe TIPOHCXOAUT B HaubGojee pesko BulpaxkeHHoH ¢dopme
¢ o6pasoBaHueM cojoliuaxon. [Ipu xKene3ucThlx BoLax HAKaIIMBAaKOTCA OpPT-
LITEHHOBBlE NIPOCTOH, a NPH XKECTKUX FPYHTOBBIX Bojax 00pa3yloTcs H3BeCT-
KOBble H TUNCOBble TOPH30HTHI.

HHTencuBHOCTD HCIlapeHUs TPYHTOBBIX BOJ, KakK y3Ke OTMEeUeHO, TeM BHIIlE,
yeM OJIHXKe HX YPOBEeHb K NMOBEPXHOCTH, UeM Bblllle KANWJISPHAast TIPOBOJH-
MOCTb FpyHTa ¥ ueM cylle kaumar, O6mas xapTHila 3aBUCHMOCTH HIITEHCHB-
HOCTY HCNapeHHs TPYHTOBBIX BOJ OT IVIyGUHBI HX YPOBHSI H CYXOCTH KJHMAaTa
AaHa B TabJa. 17.

Ta6anuma 17

BeanunHbi BO3MOXKHOFO Pacxoiia TPYHTOBBIX BOJ HA HcuapeHHe B CBSI3H C MX
riyGHHOH M CYXOCTBIO KauMaTa*

Tay6uua Pacxox rpyHTOBbIX BOJ Ha HChapeHue (#3f/za) Npu ucnapsieMocTH (Mm)

YDOBHSI TDYH-

TOBBIX BOZX, M 2000 1800 1500 1200 1000 800 500
0,0 20000 18 00D 15000 12000 10 000 8000 5000
0,5 10 000 9000 7500 6 000 5000 4000 2500
1,0 5000 4500 3750 3000 2500 2000 1200
1,5 2500 2000 1800 1500 1200 1000 600
2,0 1200 1000 900 700 600 500 0
2,5 600 500 0 0 0 0 0
3,0 300 0 0 0 0 0 0

¥ Ucnonbsosannl panuoie C, JI. Mupxuua (1957).

Tak kKak cKOpoCTb W 00beM KaNWIsSpHO-epelBUTawlledics BOAL K T0-
BEPXHOCTH BO3PACTAIOT C [OBHILIEHHEM YpPOBHS TPYHTOBBIX BOJ, TO M BeJHUH-
Ha pacxojla BOAH M3 TOUBH Ha HCHapeHHe OyneT TakiKe BO3pactaTh IO Mepe
ApuGJIMKeHHS IPYHTOBLIX BOJ K IOBEPXHOCTH (pHc. 9).

HaoGopor, mpHu yBeJH4YeHHH TAyOHHH 3aJjeraHns TPYHTOBLIX BOA [0
150—170 ¢x# B 3anaanoit Cubupu u mo 270—300 cm B Cpenneit Asuu
BCJIENCTBHE 3HAUMTEABIIOTO 3aMelJeHHS CKOPOCTH KalHJJIADHOrO Tepe-
IBHKEHHs TPYHTOBble BOJBI Ha HCHapeHHe pPacXoAYKOTCA B Kpalile MaJoi
cTeneHy

B nycThiHAX, e NOYBH M TPYHTH NMPOCYILIENH A0 BO3AYIIHO-CYXOro CO-
CTOSIHHS Ha HEeCKOJIbKO MeTpOB, Hcrapelide TDYHTOBLIX BOj 3a cueT AU (y-
30 MApOB, CMEHHB! JaBJeHHs W TeMIlepaTyp NpPOAOJKaeTcs u ¢ raybud 10—
20 M, HO yxe ¢ HHYTOXKHOH CKOPOCTBIO. TO BEKOBOe HCIlapeHHe HMeeT ompe-
IeleHHOe TeOXHMHYecKoe 3HaueHHe, XOTS HeMOCPeACTBEHHOTO MeJHOpaTHB-
HOTO 3HaYeHHst 3TO H He HMeerT.

Pa3smeprl H CKOpPOCTb HCNIAPEHMS 3aBHCAT OT MeXaHHUYEeCKOTO COCTaBa H
CTPYKTYpHl IOYB, IIOKPHIBAIOLIMX TOPH30HT TPYHTOBHIX BOA. UeM TaXKejee
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Puc. 9. 3aBHCHMOCTD MHTEHCHBHO-

CTH HCHapeHHs] TPYHTOBHX BOZ OT
ux yposHa (Kosma, 1946; Talsma,
1963)
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1 — Hunepaauzrn

2 — BapaGuHckasa Hu3MeHHOCT, {CCCP);
3 — Kanudopuusa (CIIA);

4 — Byxapa (CCCP);

5 — Tonopsas crens (CCCP)

I~
(5]
T

HWwmencubrocme ucnapewus,cm/derb

50 450 250 350 450
Yoobens epynmoboiz Bod, cm

MEeXaHUYECKUIl COCTaB TPYHTOB H IVIOTHEE €ro CJIOXKEHHe, TeM NpPH MeHbllell
rAy6uHe TPYHTOBbIE BOJABI HAYMHAIOT PACXONOBATbCA Ha MCNIAPEeHHe; 3TO BHA-
H0 U3 CJAELYIOINHX JAHHHIX:

Tny6una, #
Cpenneasuarckue JCCH 3,5—4
» CYIJHHKH 2,5—-3
depranckue TSKeNbE CYrIAHKH 1,52
MyraHckue CJIQHCTHIE CYTJIMHKH 2,5—3
IOxHOMyTaHCKHe TAXEIER TJMHEL 1,2—2

[nyGuny saseranusi MHHePANH30BAHHBIX TPYHTOBBIX BOJ, NpPH KOTOPOW
3HayuTe/NbHbIE KOJAMYECTBA KaNHJUISPHOU BJaru GBICTPO JOCTHTalOT HOBEpX-
HOCTHBIX TOPH3OHTOB ¥ BHI3LIBAIOT BCJEJCTBHE HCNAPEHHS 3aMeTHOe 3acoJe-
HHe opoliaeMbIx nous, B. b. IToabinos (1930) HasBas KpUTHUECKOH riyGHHOI.
[Mpakruyecku 3HauMMble B OpOIIaeMOM 3€MJISHEINH BEeJAMYHHBI KPATHUIECKOM
r1yOuHBL 3aJleralius COJIEHBIX 'PYHTOBHIX Box (>>10—15 2/4) moxHO npen-
CTaBUTb U3 CAEAYIOIHX JaHHBIX:

Tpyur Kpurnueckas Kpuruueckas

riyGuHa, M Tpyxr rayGuta, &

TlecKu KpynHble M CpelHde 0,4—0,5 CyrauHKH cpenHue 2,5—3,0
IMeckn Mmeskue nblieBaThie 0,5—0,8 Jléccnt u JécCoBMIHEIE

Cynecy ToHKHE 0,8—1,2 CYTJHHKR 2,7—-3,5

CYrJMHKY TbUIEBaTHIE 1,2—2.,5 Cyrymeky ToXeNke 2,0—2,5

FCoinnel TAXKeNbe 15—-20

’ '

Kputuueckasi ray6nHa YpOBHA MHUHEPAJH30BAHHMIX TPYHTOBHIX BOJ BCeria
MeHbllle, 4eM IOTEHUHaJbHAA BBICOTA MNOAHATHS KANWLISPHOIO pacrsopa OT
3epKala IPYHTOBEIX BOX M Iiiy6¥Ha Hagaja uX MCIapeHHs. D10 oObACHAETCS
ONPEeCHSIONINM BJIHSIHHEM aTMOC(epHBIX OCafKOB M 0cOGeHHO NOJHBOB, KOTO-
pule c6pachiBaICT cOJIeBHIe KaNMJJIsSPHbIE PacTBOPHl BHH3 M BHI3BIBAIOT Ompec-
HeHHe BepXHEro rOpU3OHTA NOYBHL

HyxHo uMers B BHIY, YTO 110 Mepe BO3pacCTaHHA KOHUEHTPALHH TPYHTO-
BBIX BOJ{ PacTeT UX BA3KOCTb M yMeHbUIAeTCst CKOPOCTh HX Pacxoja Ha Hcha-
penne. Eciu rpyHTOBBIC BOAB ¢ KOHUeHTpauued nopsaxka 3—10 e/4 ucnaps-
IOTCSI IPAKTHYECKH C TOM KC MHTEHCHBHOCTBIO, KaK M OObIYHBIE peuHble BOIBI
¢ KoHueHtpanueit 0,2 2/4, TO HHTEeHCHBHOCTb MCIIAPEHHS] PACTBOPIB € KOH-
uentpaunei 30 man 50 e/4 yMeHbluaeTcs B TeX e ycioBuax Ha 10—159%,
a ¢ xosuenrpauueit 70—100 2/2 —ua 50—60Y%. ITpu KoHUEHTpauux pacrBo-
poB 200—300 2/4 ux McnapeHHe NPOHCXOAMT JHIIbL B HauboJee cyxoe BpeMs
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TOa ¥ YacTo CONpOBOXKAAaeTcs o6paTHOH KOHIeHcanuel aTMochepHbIX NapoB
H pasXHXeHHEM pacTBopa. JTO HeoOblualiHO BaXKHOE SBJIEHHE B T€OXHMHHU
IIpOLECCOB COJIeHAaKOMJIeHns1 00bsIcHAET, I0OYeMy HnapaJjieibHO ¢ POCTOM MH-
HepaJjM3anuM TPYHTOBHIX BOJA H 3aCOJIEHHOCTBIO IIOYB IPOMCXOLHT HensGex-
HOe M HHYeM He cAepKHBaeMoe NpHOIMKeHHe COJNEHBIX TPYHTOBBIX BOX K ITO-
BEPXHOCTH.

Hcnapurenpunii Tun 6ananca rpyHTOBBIX BOJ, T. €. Korga I =Q., B YHCTOM
BUJEe CKJIaJbIBAeTCH CPaBHUTE/JIbHO PEIKO B YCJIOBHSX TaKuX OecCTOYHHIX
‘©CTEeCTBEHHO He APeHHPOBAHHLIX TEPPHTOPHM, KaK NPUMOPCKHE JeJbTH, HOf-
MBI peK, 6ecCTOUHble HH3MEHHOCTH H JENpPecCHH, HU3KHe MmoOepekbs 3aJHBOB
u Mmopel. Hale e HcmapeHyue TPYHTOBHIX BOJ COYETAETCS B TOH HJIM HHOM
«popme u pasMepax ¢ pacxofOM Ha CTOK M TPAHCIHDAIHIO.

Pacxop, rpyHTOBBIX BOJ, Ha TPaHCIHPAIHIO

Baxmneiimeit craTbeir 6anaHca TPYHTOBHIX BOX, C TOUKH 3PEHHS CeJIbCKO-
XO0351iCTBEHHOTO MPOH3BOJACTBA M IOJYYEHHS ypoiKas KYJbTYPHHIX PacTCHHH,
ABJIAETCS MX Pacxo] Ha TPaHCHHpaIHIO.

Pacxopn nom3eMHBIX BOJ Ha OTTOK He yuacTByeT B (POpMHUPOBAHHY ypoxKad,
HO M He SBJsAeTCs [oTepell IJs yesJOBeKa, TaK KakK BOJALI HOJ3EMHOTO CTOKA
MOTYT NOCTYNIaTb B PEKH M B OPOCHTeJbHble KaHaJbl U, CJIETOBATENbHO, AX
MOKHO IIOBTOPHO HCIIONB30BATH IJISl OPOIIEHHS.

Pacxol rpyHTOBBHIX BOJI Ha HCIapeHHe SABJSETCS, C MPAKTHYECKOU TOUYKHU
3peHus, norepeil MoOMe3HLIX BOA A X03SHCTBA, TaK KaK HCIAapUBIINECS BOJHI
He yuacTBYIOT B (OPMHUPOBAHUHU YpoxKas.

Pacxon rpyHTOBHIX BOJ Ha TPaHCHHPALHIO — IPONECC NPOLYKTHBHBIH, TaK
KaK IIpPH 3TOM IPYHTOBBIE BOJBL MCIOJBL3YIOTCS pacTeHHAMH AJas GopMHpOBa-
HUsl ¥X ypoxasi. be3 pacxoma NOYBEHHBIX BOJ Ha TPaHCIHPAIHIO He GbLI OBl
BO3MOXKeH (OTOCHHTE3, T. €. He OblJI 6Bl BO3MOXKEH OCHOBHOH MeXaHH3M Ipo-
M3BOJCTBA PACTHTEJLHOIO OPraHHYeCKOro MaTepHaJa.

[ay6una, c XOTOpOl pacTeHHs MOTYT HCIOJb30BAaTh MPYHTOBHIE M KallUJ-
JIpPHBbIE BOJBI HA TPAHCIHPAaLHIO, B BeCbMa GOJbIIOH CTENEHH 3aBUCUT OT IIPHU-
poAnl caMux pacteHuli. HekoTOprle nepeBbfi MOILHON KOPHEBO# CHCTEMOM
UCHOJB3YIOT TPYHTOBLIC BOJBI, 3aJsieraloliye pa)ke Ha IayOHHAX HoOpsiaKa
20—30 m; cBekJia, XJIONMYATHUK, JIOLEPHA B COCTOSIHHH HCHOJAb30BATh TPYHTO-
Bble BOJH ¢ TyOHH 2—3 x. B cpeanem cumrtaercs, 4yTo A/ KYCTAPHHKOB H
IpeBeCHON PACTHTEJNbHOCTH HELOCTYNHBI H IIOYTH He HCIOJABb3YIOTCH TPYHTO-
BbIle BOAH ¢ IyOuH Gosee 10—12 .

Pacxon rpyHTOBEIX BOJ Ha TPAHCIUPAHHUIO 3aBUCHT TaKKe OT CTEIEHH UX
MHHepasauzauud. B ofuiem BHAe uyeM GoJee KOHIEHTPUPOBAHBI TPYHTOBHIE
BOJBI, TEM MEeHbIIe UX (PH3UOJOTHUECKAS LEHHOCTb H TEM MEHbINE OHHU MOTYT
OBITb UCIIOJNB30BAHEI pAacTeHUSIMU 1Js1 pocta U GopMHpoBaHHs ypoxkas. On-
TUMaJbHas KOHUEHTpauMs TpyHTOBHX Bog— 0,5—3 2/4 (ecau OHHM He COHO-
Bble). I'pPyHTOBLIE BOMABI, UMewlue KOHIeHTpaunuio 6caee 12—15 2/4, BH3H-
BAIOT yTHeTeHNe CeJLCKOXO3ANCTBEeHHBLIX PacTeHHMH W MaJjo HCIOJb3YIOTCS:
yumu. HckiioueHne cocTaBAfAIOT raJo(HTE, KOTOPHE HCHOJb3YIOT PACCOJH C
xoHueHTpanuelr 30—50 2/4.

Ecan B 6ajiance IpYHTOBHIX BOJ, TPAHCIHPAIUS SBJISETCS OCHOBHHIM dak-
TOPOM, PEryJHpYIOLUM HX PacXof, TO 3TOT THi OasnaHca MOKHO 0603HAYUThH
ciaenyw®mum uHjpekcoM: [=Q: Taxkoit Tun GajsaHca IPYHTOBBIX BOI CKJIaJbl-
BaeTcs NOXA IIOKPOBOM JIYTOBBIX TPAB WM rajepeiiHbiX ([LOJHHHBEIX) JIECOB Ha
peuHHX Teppacax. B mpupoje pacxonbi IDYHTOBBIX BOJ Ha HCIIapeHHe H HA
TPAHCOHPALHMIO TecHeHIINM 00pa3oM COYETAIOTCS M MX TPYANO DPaCUJEHHTb.
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Kaxk 6ul nu OLIT pa3BUT pacTUTENbHBLIM NOKPOB, Bce Xe KakKaf-TO yacTb
TIOBEPXIIOCTH MOXKET OCTaBAThCSl He3AKPBLITOH M KaKad-TO J0JS IOYBEHHO-
TPYHTOBBIX BOJ OyAeT H3pacXof0OBana He Ha TPAHCNHPALHIO, a Ha HCHaperlye,
3ajmaua ceJbCKOXO3AUCTBEHHOTO NPOH3BOACTBA M, B YACTHOCTH, Opolllae-
MCTrO 3eMJefeNHs 3aKJayaercs B TOM, uTOOL BCEMEPHO OCAabUTh pPacxofl.
IPYHTOBBIX BOJ, Ha HCHapelide, NPeIOCTaBUB GoJblllee KOJIHYECTBO BJATH B
pacrnopsKeHHe pacTeHHit Ans popMupoBanus ypoxas. UeMm npecHee IrpyHTO-
Bble BOAH H BHIIIE UX YpPOBeHb, TeM Gonblell nIpyu 6aTONPHUATHONH Temnepa-
Type OYIeT OTHOcUTeNbHAas AOJS HX yuacTHs B (OpMHPOBANMH ypoxKas pa-
cteHu#l. ViHTepecHB B 3TOM OTHOLIEHUM HaGMIONeHHS, NOJyyeHHble Ha GOoJb-
WX JU3UMeTpax u OmeITHBIX maouwankax B Cpenxelt Asunm. Tlpu rayGuie
3aJieranus ONpecHeHHbIX IPYHTOBBIX BOX mopsaika 2—3 x obliee BOJOMO-
TpebaeHNe xJonyaTHuKa H JiouepHu Ha 10—30% yaoBrerBopsercs 3a cuer
rpyHTOBHX BOA. [Ipu ray6uHe TPpYHTOBLIX BOJ OKOJAO 2 M J0Js HX B 001eM
BOJIOTIOTPeGIeHUN XJIONYATHHKA U JIOLepHBl cocTasiser 45—60%, a npu
ray6rine nopsinka 1 # — yseauyusaercs 1o 70—85%. Ilo cymectBy, B 3THX
cIydyasix UMCeT MeCTO NOA3EMHOe OpolleHHe MOYB, HaAU CyOHpPHUTaUHUs.

Orpannuusanmum GHakTOpOM HCIOJb30BAHHKS TPYIITOBBIX BOXA 1A Cy6GHp-
puranpu fIBJAsieTCsT HX 3acCOJIeHHOCTb. IlpecHble TPyHTOBLIE BOJH € ColeprKa-
HueM cojelt ne Gosee 3 e/4 — NPeBOCXOAHRIN MaTepHas A5 BOLONoTpebaenus
BCEMH XYJBTYPHBLIMH pPaCTEUHSIMH, TIOITOMY MeJHOpallis 3acCOJeHHBIX MOYB
BKJIIOYaeT He TOJIBKO 3aJauy pacco/eHHs MOoUBEHHbIX TOPH30ITOB, HO U 00513a-
TeJILHOE ONpecHeHUue TPYHTOBLIX BOIL.

Kak ormeueHO Bblllle, Pacxoj FPYUTOBBIX BOA Ila UCNapelHe CONPOBOXK-
JaeTcss pocTOM 3aCOJEHHOCTH MOUYBLI W YBEJWYEHHEM MHHEpaJH3alud caMux
IPYHTOBHIX BOZA. BosHMKaeT BONpOC, MMEWOT JIM MECTO NPOLECCH TeOXHMHUe-
CKOTO HaKOIJIeHHS NPH pacXole IPYHTOBLIX BOJL Ha TpaHcnupauwuwo. Ha ator
BOIPOC HAZO OTBETUTb YTBepauTeqabHo. TpaHcnupauus He NpCkpallaer, a
yCUJIMBaeT OOLIMA Npollece KOHIEHTPHPOBAHUSA TPYLTOBBIX BOL H TEOXHMUYeE-
CKOTO HaKOIIeNHsl coelMHEeHMH, HaXOAAIIMXCSA B IPYHTOBHIX BOJAaX, BKJAIOUast
u coad. OAHaKoO NpH TOCHOJACTBE HCNAapeHusl CONEHAKONJIEHHE Pa3BUBACTCS B
BEPXHUX CJOsIX MouBH. IIpd rocnojicTBe TpaHCHUpaUWH KOHUEHTPHPOBAHHE
colell U JPYr¥X COeJAHHEHHH NPOMCXOAMT BO BCedl KopheoGutaemoil ToJIle
MOYBHl ¥ TJAaBHBIM 06pa3oM B KaNWJISPHOHN KajiMe BOJLOHOCHGIO IOPH30NTA,.
OTKyZla uleT noTpebeline BAaru KOPHAMHU pacTenuil. Baaromaps Tpaicnupa-
IHH ocaabnsieTcd COJeHaKOoNJelle B BEPXHUX KYJbTYPIBIX [OPU3OHTAX IIOU-
Bul. Ecnu cyutectsyeT xorTsi 6bl caalblii MCKYCCTBEHHBIM WM eCTeCTBeHHbIH
Jlpena, TO TPYHTOBBEIE BOJB! BHIHOCAT HaKOMJISIOUHECS CONH B JPEHHL

TakuM 0o6pasom, pacxof TPYHTOBLIX BOZ lia TPANCIUPALKIO ABJIsIETCH He
TOJIBKO HEOGXOJUMBIM ¢ TOUKU 3peHust QopMHUpoOBAllUsS ypoxKasi, o u HTpaer
M3BECTHYIO NPODHAAKTHYECKYIO POIb B IPEIYIPEKACHUN ABAEHUH 3aCONCHUSA
NMoYB. DTUM OObsACHSETCS HeOOXOAMMOCTh B OPOMIAEMbIX YCJAOBHUSIX HMETh TO-
JSI ¢ MOLLIHBIM 3€JIeHBIM NOKPOBOM KYJBTYDHBIX pacTeHuil U Le/ecoooGpasHo:
pacnpefeseHHYIO CeTbh JPEBeCHBIX HacaKAeHH.

Cxonnple sBJeHHss HaGJIONAOTCS U B IPYrUX KJIUMATHYECKHX YCJAOBHAX.
Tak, oueHb 4acTo Ha Jyrax YepHO3eMHHIX cTelell HaOMOAAeTCd aKKYMYAALAST
KONKpelHil yTJeKHCJoro KajdbllHg B BHAE UEXJHKOB H TPyGOK BOKPYT Kopeul-
KOB TpaB. B 3260/104eHHEIX JyrOBLIX NOYBAX BJaKHLIX TPOIUKOB M yMepeH-
HOrO Iosica B TOPU30HTE KOHTAKTA KOplieHd U Kamuiasipiod KailMbl 06pasyior-
€l MaCCOBble CKOMJIEHUS] KOHKpPeUHH OKHCJOB Kejae3a u Mapranua. Coemude-
HHA KeJe3a, Mapranna o6pas3yiorT TpyO6OUKH UK YeXJHKH BOKPYT KOPEIIKOE:.

Onuako peliaiollee 3iiauerne B KOHEUHOM XapakTepe TeOXHMHYECKoro 6a-
JiaHCa repPPUTOPUN NPHHALJIEKUT COOTHOLHEHHIO CYMMAapHOrO HCHADEHHS M
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0TTOKa TpyHTOBHIX BOJ, Ilox3eMHBlil cTOK, HcapeHHe ¥ TPaHCIMPAaLHs TPYH-
TOBBIX BOJL COUETAIOTCS MeXIY co60ft B pasHbIX COOTHOILUeHHAX. MoxHo pas-
JIMYaThb HECKOJbKO THIIOB COYETaHHS OTTOKA, HCHAapDEHHS M TPAHCNHMpAUHUU B
pacxonxHoli yactu 6anaHca:

1) npeo6aafaer pacxoX FPYHTOBBIX BOX Ha OTTOK, a HCliapeHHe HX M TpaH-
COMpalUs 3aHUMAKT TOLYMHEHHOE MECTO; B 3TOM Ciyyae NpPOLecCH TeoXi-
MHYECKOTO HaKOIJIEHHs, KAK NpaBuJo, He BLIpaxenbl; HaobopoT, mpeobia-
JAI0T Npollecchl BBIHOCA. DTO NPOMBIBHOR THAPOMOPPHLIA pexuy, Koraa ¢op-
MUDYIOTCS KHUCJble THAPOMOP(HLIE TIOUBHI;

2) npeoGaaznaeT pacXoXx Ha TPaHCIUPaIHIO, a CTOK U HCTapeHHe 3aHUMAI0T
HOAUUNeNNoe MECTO; IPH 3ToM (GOPMUPYIOTCS JYTOBHIE OXKeje3HeHHble, HHOT-
Ja Kap6onaTHsle HaY c1a60 32COJACHHLIE TTQUBLI,

3) mpeo6janaeT ucnapeHue, a CTOK M TPaHCIHpaUMWA IPYHTOBLIX BOJ 3a-
HUMAIOT 1IOYMIIeHIIOe MCCTO; 3TOT THN PeXuMa FPYNTOBBIX BOJ Ha3blBaeTCH
THAPOMOPQHLIM HCNAPUTENbILIM; OH CONPOBOXKAAeTCS HHTEHCHBIILIM 3acoJe-
HHeM [OYB M CaMHUX FPYHTOBHIX BOJ.

THNb! BAJIAHCA TPYHTOBbBIX BOJI 3ACYIUIJIMBbIX PAWOHOB

Ha ocHoBe ana/ju3a ycJOBHH NUTaHWS W Pacxofa TPYHTODBEIX BOJ MBI Ja-
au B 1946 r. xaaccudpukanuo TUnoB 6ajanca FPYHTOBBIX BOJ C TOUKH 3pelust
HOHHMAHUSI MPONECCOB (POPMHUPOBAHHUSL 3aCOJENNbIX TMOYB M PeKOMeHAalHil
MCJHOPATHUBILIX MEPONpHUATHNl 1o ux pacconaenuio. Ilocienyomue roas mo-
KasaJy, 4TO 3TOT NPHUHLMI Leaccoobpa3Ho pacnpocTpaHHuTL U Ha He3acojeH-
Hule nouBel. CaefyeT pasauuath ciaelylollue BaxHellllne 0COOCHIIOCTH B [J1H-
Hamuke 1 6asiatice TPYHTOBLIX BOX:

1) KOMOCHCHPOBAHLI UK TEKOMIIEHCHPOBAILl NPHXOJHEIE CTATHU TOJ0BOrD
L[MKAa TPYHTOBBIX BOJ PacXOAHBIMU CTATbIMH;

2) kakve BenyliHe (pakTOPHl HJH Fpynna BeAyllux HaKTOPOB ONpenessioT
-COCTaBHBIE 3JeMEHTHl ¥ 3HAK 0aJaiica rpyHTOBHX BOJ;

3) xaxune 3JeMellThl pacxojiofi yactu 6Gajailica TPYHTOBHIX BoZ npeobnaa-
2T ¥, B YacTIOCTH, KAKOBO COOTHOIICHHE PAacXOA0B I'DYHTOBLIX BOJI Ha OT-
TOK M CyMMapHoe ucuapenune. Mcxols u3 3TUX NOJOXKEHHH, HaMH OblJI0 Npef-
J0KeHo ycranosuth W11 yeaosuilt CCCP caenyiollie 0CHOBIbIC - THMBL Gasan-
€a IPYHTOBBIX BOX:

ycranosnsmnucs{ KOMIEIICHPOBAHHHIH,

HEYCTAHOBHBIIMHACS MOJOMKHTENBHO HEKOMHeIlCHPOBaHHbIH

HEYCTaHOBHMBIIHICA OTPHLATCABHO NEKOMMEHCHPOBAHHDI.

VYuer cyllecTBOBAaliMA 3THUX OCHOBHBIX THNOB 6ajaHCa TPYMTOBBIX BOJ
VAOBJETBOPUTENBHO OOBACHSIET Apoleccs TuipomopdHoro nousoofpasoBa-
HHS eCTeCTBEHHOrO W' BTOPHYHOTO 3acoJeHus u 3abosauuBaHusi, a TAKKe SB-
JeHusi BHIHOCAZ M TeOXMMHYECKOH aKKyMYJISLUMHM BelllecTB IpH noysoobpaso-
BaHUHM. KpoMe TOro, 3T# Tunel 0ajaHca TPYHTOBLIX BOA NOMOralT Jydlle
dhopMyaInpoBaTh 3afaUU BOAHLIX MeEJHOPAaLUHH,

YcTaHOBHBWIMICS KOMIIEHCHPOBAHHBIA (UMKIHYECKHil) THN

Jlaunblil THN Gasianca TPYHTOBBIX BOJ CJ1araeTcsl B TAKHX VCJIOBUAX, KOTIA
CyMMapHbIi CXKETOJIHBII NPUTOK TPYHTOBBIX BOJ O0JIee WM MeHee [OJHOCTBIO
KOMIENCHPyercs: CyMMapHLIM €XerolHbM pacxolioMm. B atom cayuae /=4Q.
[Tpn nopo6uom cocrape GaJalica PYHTOBBIX BOJ HX 3amac M3 roia B Iojx
ocTaeTca B Npedesax HeGoJbIIUX. eXeroAHbix KoseGauuit crabuibubpiM, Ce-
30nHas NUIIAMHKa YPOBHS TPYHTOBHIX BOJI BOCIPOM3BOAMTCS KaXKIbIi TOM ¢
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OTKJIOHEHHSIMH, BbI3LIBAEMBIMH JIMIUb PA3JHYHAMH METEOPOJIOTHYECKHX YC-
JoBuii. Kak oTMeueHO BhIllle, 'PYHTOBAsi BOJZA MOMKET PacXoloBaThesl B OC-
HOBHOM Ha NOJA3eMHLIH CTOK, TPAHCIHPALHIO WX HCIapeHHE ¢ TEM HJIH HHBEIM
coueraHHeM 3THX crareli. COOTBETCTBEHHO HEOOGXOAMMO BBIAEIUTH CJELYIO-
UIHe MOITHIIBL:

a) KOMIIEHCHPOBAHHLII NOX3eMHBEIM CTOKOM — /=Qgyp. ITOT moxrun Ga-
JlaHCca TPYHTOBHIX BOA (GOpPMHpYeTCs Ha XOPOLIO APEHHPOBAHHLIX TEPPHTODH-
X ¢ IIyOOKMMH TPYHTOBBHIMH BoxaMmH. I104BHI TakMx TeppHTOpPHUA HAXOMSTCS
Ha TOH WJIM MHOWM CTAJMH €CTeCTBEHHOI'O BhIlleJauyHBAHWS;

6) KOMIIEHCHPOBAHHBIH NMOA3EMHBIM CTOKOM M TpaHcnupamueis — [ = Qg+
+Q:. st TeppuTOpHil, HMEIOWIHX 3TOT NOATHN GajlaHCa TPYHTOBHIX BOI,
XapaKTepHO HX 3aJieranue Ha riyOuHax 2—5 u u MeHblIe, BCJIEACTBHE Yero-
K OTTOKYy npubaBjsieTc UX pacXof Ha Tpancnupanuioo. THOHYHBE JYroBbe
IVIOJOPOHBIE IIOYBHI, MAJO 3aTPOHYTHE INPOLEeCCaMH 3aCOJCHHS, MCKJII0Yast
HakKonJieHue M3BecTH, runca. MHoraa BO3MOXHO HaKOIJIEHHE COABI WIH Cep-
HOKHCJIOro HaTpusA. I'pyHTOBBIE BOABL B 3TOM C/Iydae B GOJBIIMHCTBE HpecHble
Ui cnaGoMHHepan30BaHHbIe;

B) KOMICHCUDOBAHHBIIi IIOJI3EMHBIM CTOKOM, TPaHCTMHpalueil W Hcmape-
HaeM — I =Qgu+ Q1+ Q.. DTOT MOATUN LIHPOKO BCTPEYAETCS B  IMPAKTHKE
OpoIIaeMoro 3emJeaenus. Baaronaps coueTanuio OTTOKa M CYMMAapHOTO HC-
NapeHHss BO3MOXKHA NOCTATOYHO BHICOKAs YCTOWUYMBOCTb COJIEBOrO GasaHca
1 miogopoaus nous. Hepelko 310 DOCTHraeTcss CTPOUTENBCTBOM Pa3BHUTOM
rayGokod apeHaxHoli cetd *. Jlaunble Taba. 18 HAMIOCTPUPYIOT paccMmart-
puBaeMbll noAatun OanaHca TPYHTOBBIX BOJX BocTO4YHOH uactu TogopHofk
crenu. IToutn 50% pacxonmHolt yacTu GajaHca TPYHTOBBIX BOJ HAET Ha Hc-
napeHHe M TpaHcnHpanuio. ECTeCcTBEHHO, YTO NpOLECCH TeOXMMHYECKOH
AKKYMYJSAUUH U COJEeHAKOIJIEHHsl CTOJb XapakTepHbl MiaA [onomuoil cremny;

Ta6auma 18

Bananc rpyHToBHX BoX BocTOuHOfi uactu TosopHoil crenu
(PewerkuHa, 1964)

Cpenperogosofi| p. , 0
Crarbsn Gajaca Iﬁf/’zgﬁ’ Mn:f’;:’j/l”a % ;J: l‘_:g';mu
Ilpuxon
TNonsemuslt NpUTOK 40 1260 73,2
AtMocdepHEle OcafkH 1,7 53 3,45
Hlppuranyonssie wioTepu 12,7 400 23,35
Hroro: 54,4 1713 100
Pacxon
Wcnapenne ¥ TpaHcIHpauus 25,5 803 46,8
CToK K KoOJulekTopaM (B ChIpAapbio) 3,2 101 5,9
Crok B ChipAapbio (NOJ3eMHbIH) 21,0 661 38,65
Crok B nycThinn Kasaxckofi CCP 4,7 148 8,65
Hroro: 54,4 1713 100

* B 3TOM c/yyae B IPABON 4acTH pPaBeHCTBa Ro6aBisiercss moxasatemb Qa.

62



r) KOMIERCHPOBaHHHI TpaHcnHpauueil u ucnapesneM — /= Q.+ Q. dtor
nonrun 6ananca ¢GopMEpyeTcHd Ha TEPPHTOPHAX HENOCTATOYHOH APEHHPOBaH-
HOCTH, CJIOKEHHBIX [IOPOLaMH MaJoH NpoHKHIaeMOCTH. [ pyHTOBEIE BOAH 3aJe-
raior 6JAM3K0 K NMOBEPXHOCTH — 1,5—3 x. AMNJUTYyAa uX KoJjeOaHUs 3HA4H-
teabHast — 50-—100 cx. MuHepau3auus TPYHTOBHIX BCH HHOIJA INOBHIIEHA.
B cyxoM KaumMaTe NOYBB! OTJIMYAIOTCSH NOBHIIIEHHOH IIEJOYHOCTHIO H HEKOTO-
poit 3acosiensocTio. IIpH OpOIIeHHH 4acTO MPOMCXONAT HHTEHCHBHOE 3a00a-
yHBaHue W 3acoseHHe. [IpH OCBOEHHH PeKOMEHAYeTCs COOpyXKeHHe JpeHnax-
HOU CeTH [Jas TMOHMKEHWs YPOBHA TPYHTOBBIX BOJ H YJYYUIEHHS MX obuiei
HUPKYJIAIIMH ¥ OTTOKA;

A) KOMIEHCHpOBAHHBIH HcmapenneM — [=Q.. DTOT moATHI pacmpocrpa-
HeH TePPHTOPHAJbHO 3HAUMTENbHO MEHbINe, yeM NpeAblAylIue. XapakTepeH
I/ GeCCTOUHHIX TEPPHTOPHH, CJOMKEHHBIX MaJONPOHHIAEMBIMH TSXKeJLIMH
0CaZOuHBIMH MOPOAAMH B Jle/bTaX, HU3MEHHOCTAX, Jenpeccusx, no Geperam
o3ep u Mopeil. [pynToBrle BoIsl 3ajeraior Ha ray6uHax 0,5—2 x. AMnaury-
JIa Ce30HHEIX KojeGaHul ux pe3kas — 1o 1,5 #. MHorma rpyHroBbe BOAH
BHIKJIHHABAIOTCH HA MOBEPXHOCTh. Pacxol TPYHTOBHIX BOJ NPOHMCXOIHT TJaB-
HbIM 06pasoM NMpAMBIM HCIIapeHHeM Yepe3 HNOYBY H KaNWJLISIPHYIO KaiMy.
Ator BelleT 3a co60ll MHTEHCHBHOE 3aCOJIeHHe TPYHTOBHIX BOJ, M 1nouB. I'pyH-
TOBbIE BOIH 0GafaloT MuHepa/au3anueil nopsiaxa 40—70 /2 u Goublie.
B xauecTse mpuMepa, HIJIIOCTPHPYIOLIET0 WYHCTO HCHApHUTENbHBIH 6asa:ac
TPYHTOBHIX BOZ, mpuBoguM manuHnle M. M. KpniioBa (ta6a. 19). ¥Ycneumnoe
OCBOEHHE MOJOOHBIX TEPPUTOPHII BO3IMOJKHO JIUIIb IPH CTPOUTENbCTBE Iy50-
KOTO HHTEHCHBHOTO JpeHa’ka M NPOMEIBKAX /ISl CHHXKEHHs] YPOBHSA H OTTOKa
MHHepaJH30BaHHHIX COJIEBHIX PacCoJIOB.

HeycranopuBlmHiCA NOJOMHTENLHO JEKOMNEHCHPOBAHHBIA THII

Benymum npH3HakoM 3TOro THHa pexuma H 6ajaHca I'PYHTOBHIX BOJT
ABJSIETCS CHCTeMaTHYeCKOe YBeJHUeHHe MX 3amaca B peayJabTaTe TOro, YTO
CyMMapHBI1 06IIErofX0BOl NPUTOK I'PYHTOBHIX BOJ, OKAa3hIBaeTcCs 0OJblLIe CyM-
MAapHOrO TONOBOro MX pacxoja M He GasaHcupyercd (He KOMIEHCHpYeTcs)

Ta6auma 19

Cxema pacyera Gananca opomaeMoro yvacrka SI«sIBanckofi crenu B deprase (Mu)
(Kpnuios, 1959)

Mecan Ocanxu Huduabprpauns Hcnapenve Banane
XI 3,0 8,2 8,0 +3,2
XI11 7,0 7,2 2,0 +12,2
I 4,0 3,0 2,0 45,0

II 6,0 2,0 5,0 +3,0
I 12,0 12,0 15,0 190
v 5,0 25,0 38,0 —8,0
\Y 2,0 35,0 52,0 —15,0
VI 0,0 50,0 60,0 -10,0
viI 0,0 80,0 72,5 +17,5
VIII 0,0 73,2 68,0 -+5,2
X 0,0 34,0 40,8 —6,8
X 0,0 5,0 14,0 —9,0
Bcero: 39,0 334,6 377,3 —3,7
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nocnenuuM. Ilomo6HbIM GanaHc TPYHTOBBIX BOZL BelleT K YBEJIHUEHHIO UX 3a-
Taca ¥ K NOAbeMy yPOBHS H3 To/ia B IOfl. XapaKTePHO eKeroJHoe NOBEILICHHE
YPOBHS MAaKCHMAaJbHOTO M MHUIIHMaJbHOTO CTOSHHMS 3epKaja TPYHTOBLIX BOX.
Exeronnpifl rpaduk ce30HHO! AMHAMHMKH YPOBHSI IPYHTOBHIX POJ HE BOCHPO-
uspoputcs. MHoraa HITeHCHBHOCTb OOILETO yBeJHUYEHHS 3anaca rpyHTOBBIX
BOJL HAaCTOJBKO BeJNHKA, uTO TpaduK IANHIAMHKH YPOBHS NpHoOpeTaeT Xapak-
TEp CTYNEHYaTOoro WM JunefiHoro noaneMa. [lomoxurenpnas Aekomnencanus
MOXeT OBIThb CBSI3aHa C Pa3HbIMH NIPHUYMHAMH:
a) yBeauyeHHeM INPHXOIHDLIX CTaTel,
6) yMeHbLIeHHeM pacXxoJa TPYHTOBBIX BOJA IPH COXpPAHHBHIEMCS HJH
YBEJIHUEHHOM MX IIPHTOKE.
Jlekominencanusa 6asanca IPYHTOBLIX BOJ BCJIEACTBUE YBEJHUEHHS HX THU-
Tauug (MHQUABTPANUSA U3 BOLOXPAHMJHUIL, KaHAJOB H Ha NMOJSAX) MOXKET cKa-
3aThCSl HA TPYHTOBBIX BOJaX, 3ajeraloniux JAake Ha Takol ray6uHe, kak 30—
40 m. ITo mepe npubankKenust YPOBHSI I'PYHTOBBIX BOX K JHEBIIOH MOBEPXHO-
CTH NpH 3ToM OyAeT BO3pacTaTb MX MHHepaju3anus (BCIeACTBHe pacTBope-
HES 1O NYTH ABUXKEHHUS coJiell, HaXOASLIMXCSl B TPYHTax), 8 TakxKe Oymxer
YBEJIUYUBATBHCS JIOJS1 UX pacxofa Ha HcrapeHue, TPAHCIHPALMIO U TOATONJIE-
HEC OKPYXKaIOUIUX TEPPHTOPHH.
, Korna 3epkasno IpyHTOBBIX BOA NepeHeT KPUTHYECKYIO TJ1yOuily, UHTeH-

CHBIIOCTb pPacxoja HX Ha HCNapeHHe ¥ TPaHCNUPAIHIO OKAaXKEeTCsl HaCTOJbKO
60JbIION, YTO MOXKeT HACTYNMTh BTOPHUHAS KOMIIeHCAlUsd H YPOBCHb TPYyH-
TOBHIX BOJ, YCTAHOBMTCSA HA HEKOTOPOHU CPEIHE MNOCTOSIHON rayobuiie.

Opnirako TOYBLI OPOCHTEJNbHOR CHCTEMBl NPU 3TOM NOABEPralOTCs HHTEH-
cuBloMy 3a60/auuBalinio ¥ BTOPUYHOMY 3acosieHuIo. PopMupoBaHue B Ipe-
JeJaX UPPUTaUMOHHON CHCTEMb! MOJIOKHTEJIbHO AeKOMIEHCHPOBAHHOIO THIA
TDYHTOBLIX BOJ, KaK NpaBu/o, BJeueT 3a coboil Karactpoduueckre MOCaACH-
CTBHA IJfl IJIOAOPOJHA NOYB, COCTOSIHUA JIOPOr, OCTPOEGK M 310POBBS liace-
JieHus.

Ias ynpaejieHust AUHAMHKON TPYHTOBLIX BOJ M NPCROTBPALlellds OHac-
HocTH (OPMHpPOBANHKS 3TOTO THIA HX BajaHca 1Heo6X0LHMO BCAMEpPHOE YMeHb-
LIeHue NMPHXOAHBIX CTaTell 3a C4eT CTPOUTEJLCTBA 3aKPLITOH OPOCHTENbIIOH
CeTH, yJay4dilleHud KaueCTBa H TeXIHKH I110JHMBOB, BBEIeHUs AOKIeBaHus. Ec-
JY INepPevyHCJCHHBIX MEpPOTPUATHH OKAa3blBAaeTCs HeNOCTATOYHO, HeoBXOAMMO
COOpyKeHHe Pa3BHTOH ApeHaXKI0-KOIEKTOPION CeTH WJIH HAaCOCHBIX KOJOX-
1leB JJ1sl OPTaHM3alHU MHTEHCHBIIOTO MCKYCCTBEHHOLO OTTOKa I'PYHTOBLIX BOJ
u crabunnzauny ux Gaaanca.

HeycTaHOBUBILHICS OTPHLATENbHO NEKOMIIEHCHPOBAHHBINA THI

Benymum mpusiiakom 0ajaHca M peXHMa TPYHTOBHIX BOA LaiHOTO THIA
SIBJAsIeTCS TIPOTPECCUBHCE YMEHbLIEHHE 3allaca IPYHTOBHIX BOA M €XEromgHo?
TIOHHKellle HX YpOBH#. DTO IPOHCXOAUT B pe3yJbTaTe TOTO, YTO CyMMapHBIH
eXKeroAHbil MPEX0J] OKa3BIBACTCS MCHBbILIE CYMMAapHOTO €XEeroiHOro pacxojia
TPYHTOBHIX BOJA. BBejeHHe Ha opowaeMol TEppHTOPHH 3Toro Tima Oa-
JlaHca FPYHTOBBIX BOJ, OBICTPO BeJeT K 03JI0pPOBJIEHHIO OPOCHTEIbHOMR CACTEMHI,
ecau oHa TojBepranach BTOopuuloMmy 3abosgauuBanuio. Ilpoucce omnyckauist
YPOBHS IPYIITOBHIX BOJ MO MAKCUMYMY H MHHHMYMY MX CE30HHOTO 3aJeraHus
MOKET PaCTArMBaTLCS HAa HECKOJALKO JerT.

Heob6xonumo pasanyaTte IO KpaliHeli Mepe IBa NOATUIA: :

a) oTpulaTeNbHO JEKOMNEHCHPOBAHHBIH BCJEeNCTBHE yMeHbUIEHHS NUTA-
HUSl TPYHTOBEIX BOJ; _

6) OTPHIATE/BLHO NCKOMICHCHPOBAIIHbIN -BCAENCTBHE YJAyulleHHs CTOKa.
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Taxk, eciiu B ODOCHTEJIbHOH cCHCTeMe OCYILIEeCTBJSIOTCS MEPONPUATHSA, Ha-
HpaBJeHHBIE HA PAVOHATH3ANNI0 HCIOJAb30BAHAS BOALI IYTEM NJIaHHPOBAHHS
U OTpaHuueHus NOJHBHBIX HOPM, YJIYYLIEHHS TEXHMYECKOTO COCTOSIHHMS KaHa-
JIOB, BBeJIeHUs IOJIHBOB JOXKAEBAHHEM, TO HCTOUHUKY NMUTAHHA TPYHTOBHIX BOJ
OyIyT coxpallaThcsi, ¥ 3TO DPHBEJET K XKeJaeMol JekoMmmneHcanuu GasaHca
¢ GOLIMM CHHKeHHEM YPOBHS IPYHTOBBIX Bol. PopMupoBaHHe JAHHOTO MOATH-
na Gasanca TPYHTOBBIX BOJ, Upe3BblYafHO 6JIArONPATHO JAJIsl OpOluIaeMoii Tep-
PHUTOPHH, TaK KaK HPH 3TOM yMeHbIIaercs CTeneHb 3a60/auHBaHHUs, YMeHb-
IaeTcss HHTEHCUBHOCTb 3aCOJIeHHs, KOTOPOe HHOTIa Ja)Ke CMeHSeTCs pacco-
JieHueM, TNoBHIaeTcsa o6Iiasa NPOAYKTHBHOCTDb IOJIEeH.

JlauHblfi yTh — OLHH U3 HauboJsee AelleBhIX cNOCOGOB OGIIEr0 03LOPOB-
JEeHH OpOIIaeMON TEeppUTOPHY, IOABEpPrHYBlleficss BTOpHYHOMY 3abosauu-
BaHH0. OTpunartesbHO JEKOMIIEHCHPOBAHHBIA 3a cueT YMEHbIIEHHs IHTaHUS
noaTHn GasnaHca TPYHTOBBIX BOJ €O BpeMeHeM MePeXONUT B KOMIEHCHDO-
BaHHBIH THUII, IOCKOJBKY YCTaHABJMBAETCS HOBOE COOTHOLIEHHE MeXKAY IpH-
XOIOM M pacxofoM TPyHTOBHX BoJ. Ilo Mepe cHHUXeHHS YDPOBHS I'PYHTOBBIX
BOA ocJabasieTcsl MX PacXOJZOBaHHe Ha HCIapeHHe M TPAHCHUPALHIO, YTO
BJeueT 3a co6ofl crabuaN3aunHio UX 3aJeraHHus Ha OoJbllel rayOuHe.

TlopTun oTpuuaTesbHO TEKOMIEHCHPOBAHHOIO PeXHMa CPYHTOBBIX BOJ
BCIEACTBUE YBEJHUSHUA HX NOA3EMHOTO OTTOKA fBJSETCSI pe3ysibTaToM Ocy-
IECTBJAEHUS TPOTpaMMbl CTPOHTENbCTBA APEHAKHEIX KaHAJO0B HJIH OTKAUKH
I'DYHTOBEIX BOJ Yepe3 CHCTeMY JIPeHaXKHbIX KOJIOALEB. DTOT NPOLECC UMEST
MECTO K B €CTECTBEHHBIX YCJIOBUSX B CBSI3H C PA3BUTUEM PacCeyeHHOro pedbe-
¢a BcIeACTBHE MOLHATHS MeCTHOCTH M 6Jarojaps yray6Jenuio rugporpadu-
yeckolt ceTH npu aposuu. Ho B OCHOBHOM 3TOT MOATHN 0ajlaHCa IPYHTOBLIX
BOJ, XapakTepeH AJIf TCPPUTOPHH OPOIIAEMOroO 3eMmJelenns, Ha KOTOPHIX CO-
OpyXKeHa M HHTEHCHBHO paboTaeT APEHAXKHO-KOJIJIEeKTOPHAS CeTb.

ITocse coopykeHus ApeHaKHO-KOJJIEKTOPHOH cer Gansanc TPYHTOBBIX
BOJ, MOABEPraeTcs KOPEHHOMY H3MEHEHHIO, TaK KaK MPOUCXOMUT 3HAUUTEJb-
HOe BO3pacTaHue pacxofa TPYHTOBHIX BOA Ha OTTOK. JlaxKe ecsy yC/IOBHS HH-
TaHUsI TPYHTOBBIX BOZ OCTAIOTCH IPAaKTHUECKH TEMH K€, TO yBeJUUeHHe pac-
XOla MX Ha OTTOK BHI3hIBaeT oOllee CHHKEHHe WX YPOBHS, HACTynamwllee B
TeYeHHe HeCKOJbKHX Jer. IIpuMepamy OCYLIECTBJEHHS TaKHUX MEPOINPUSTHH
SBJSIOTCS OPOCHTE/JbHBIE CHCTEMBI Dyxapckoro oasuca, JOJAWHBL p. Baxi,
Hentpanbroti Pepransl. Bo Bcex atux cuaydasx JexomieHncanuss Gananca
TPYHTOBLIX BOJ IyTeM YCUJIEHHSI HX IPEeHaXHOro OTTOKa Ipekpaliana BTO-
puutoe 3aGomauuBaHue W o6Jjeryasna JUKBHAANWIO 3acoseHHOCTH ToyB. Ocy-
mmeHHe GOJIOTHHIX NOYB BaaXHBIX KiaumaToB (Komxuna, [Mosecke, Ipubanru-
Ka) TaKKe BLI3BIBAET HA HECKOJBKO JIET OTPUIATCABHYIO HeKOMIEHCAlUIo pe-
KUMa rpyUTOBBIX BOA. 3azaueil IPaBHJbIIO CIIPOEKTHPOBABIILIX OCYILIITEb-
HBIX MeJHOpaluil fBJAsfeTcs OpraHH3alysl YHPaBJAsSeMOro TpaHCHUpanuoHHO-
r0 BOIHOTO pexKHMMa I0YB IPH COXPaHEHHH CyOMppHIaluM Kak IaaBIOH pac-
XOAHON cTaTbd GaljiaHCa TPYHTOBHIX BOX M HPU IOHHXKEHWH TPYHTOBBIX BOJ
1O ONITHMAJALHOTO yPOBHS.

O6muit aHa/iu3 WMEIOINErocsl MaTepyuaJja NMo3BOoJAeT BUIETh, UTO KOMIIEH-
CHPOBAHHBI THI pekuMa M 6ajsaHca IDYHTOBBIX BOJ XapakTepHayerTcs 3Ha-
YHTeJIbHON CTaOHIBLHOCTBIO BO BpeMaHH. JleKOMIeHCHPOBAHHbIE THIH 