16 - BBAUMOCBA3b MEXAY OPOIIEHUEM U JIPEHAKEM

B.A. IyxoBusrii', X.H. SIky6os', I1.JI. Ymapos'

Pedepar: Opomenne HeMbIcTHMO 0€3 ApeHaXka — ECTECTBEHHOTO WM UCKYCCTBEHHOTO
— JUIsl CO3JaHMs YCJIOBUU MO MOJAEPNKAHUI HEOOXOAMMOTrO BOJHO-COJIEBOTO PEXHMa
nouB. B apumHOil 30HE COOTHOIEHHWE [JpeHa)ka U OpouieHus o0ecreynBaeT
MPEIOTBPAILICHUE COJICHAKOIUICHUSI B KOPHEBOW 30HE IS MOJJICPHKAHHS HAJICKAIIUX
BJIAJKHOCTHBIX YCJIOBHUM ITOYBBI, OMPEAECISAECT BO3MOXKXHOCTh MHUHUMAIBHBIX PACXOJIOB
BOJIbl HA €IMHULY IPOAYKUMH Y IUIOLIA/IM, & TAKXKE CO34AET BO3BPATHBIA CTOK B PEKH, C
MHUHUMAJIBHBIM BO3/JICHCTBUE HA Ka4e€CTBO BOAbl. HO OTHOBPEMEHHO cOYETaHHE PEHAKA
U OpOIIEHUS CO3/1a€T HEPAaBHOMEPHOCTH (FE€TEPOTCHHOCTh) BO3JCUCTBUS  HA
BO3/ICJIbIBAEMbIC IUIOIIAAM M MOJXKET MPUBECTH K 3HAYUTEIBHBIM OTKJIOHEHHSIM OT
pacyeTHBIX MapaMeTPOB BOJOMOTPEOICHUS U MapaMeTPOB IPEHAKHOTO CTOKa. Bce atu
acHeKThl 00CYKIAI0TCs B JAHHOW CTaThe.

KaroueBble cJjoBa: apeHax, OpOILICHHWE, MEIHMOpAIUs 3€Mellb, BOJHO-COJICBBIC
peXUMBI, (PU3UUECKHE CBOWCTBA MMOYBBI, TPYHTOBBIC BOJIbI.

BBenenue

B mpouecce o06pa3oBaHusi 3eMHOM KOpbI B IreOMOP(OJIOrHYECKO-TUTOIOTNYECKON
CTPYKTYpe c(HOPMHUPOBAIKCH CTPOTO OINPEIEICHHbIE PEKUMBI BOJHO-COJIEBOTO OOMEHA.
WX MHTEHCUBHOCTH ONPEAEAeTCs] NPUPOJHO-KIMMATUYECKUMH YCIOBUSAMU (HAapUMep,
BJIaroo0ecreyeHHOCTh W HCIApeHue) U TreoMOp(OIOrHuecKUMU  OCOOCHHOCTSIMH,
dbopmMupysi MHIUBUAYATbHBIN MPUPOAHBINA KOMIUIEKC, XapaKTEPHU3YIOIIUNCS CTENEHBIO
€CTECTBEHHOM JIPEHUPOBAHHOCTH TEPPUTOPUM C ONPEACICHHBIM ITOBEPXHOCTHBIM U
NOJI36MHBIM CTOKOM.

OpoleHue ceNbX03KyJbTYp MPU CYIIECTBYIOMIMX CHOCO0axX MOJMBA 3aKOHOMEPHO
BBI3bIBAET IMOTEPU BOJBl HAa BCEX 3BEHbSIX HUPPUTALIMOHHON CETHM W Ha MOJAX, YTO
MIPUBOJUT K U3MEHEHUIO €CTECTBEHHBIX PEKMMOB U YPOBHS T'PYHTOBBIX BOJI U IPOLIECCOB
COJICHAKOIUIEHUSI B IOYBE. B 3aBUCMMOCTH OT MOIIHOCTH €CTECTBEHHOIO OTTOKA
NOJI3EMHBIX BOJ, a TAKXE WHTEHCUBHOCTH HMCHAPEHHUs BOJbI, 3TU HM3MEHEHUS MOTYT
IPUBECTH (UJIM HET) K CO3/IaHUIO ONPEAEIIEHHBIX TUIIOB M MOILIHOCTEW IpeHaKa U APYTrUX
MEPOIPUATUH AJIs IPEAOTBpAIICHHs] HEOIAronpUsATHOTO BIUSHUS Pa3BUTHUS OPOIIAEMOT0
3eMJICEIINS.

B LlenTpanbHOil A3uM 110 PUPOJHO-KIMMATUYECKUM IPU3HAKAM BBIIEISIOTCS JBE
KpYIHbIE JaHIIa(QTHO-2KOIOIMYECKUE 30HBI:

- HOATOPHBIC paBHHUHBI, BKIIFOYasd
® PCUYHBIC TCppaCbl PCK BCPXHETO (‘laCTI/I‘lHO cpenHero) TCUCHUA, IIOATI'OPHBIC
PaBHUHBI, XOPOIIO APCHUPOBAHHBIC B €CTCCTBCHHBIX YCIIOBUAX
® BOJIHUCTAad MPCATOpHasA paBHHUHA C WHTCHCUBHOM APCHHUPOBAHHOCTBIO

! MexrocynapctBennas Koopaunauuonnass BopoxoszsiictBennas Komwuccust IlentpansHoit As3um — HayuHo-
WNudopmarmonnsrit Lentp (HUL] MKBK), V36ekucran, 700187, r. Tamkent, m-B Kapacy-4, mom 11;
dukh@icwc-aral.uz
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® KOHYCa BBIHOCA, BCPXHAA YaCThb KOTOPOTO XOpOmOo APCHUPOBAHA, 4 HUXHAA HC
HMECT OTTOKA I'PYHTOBEIX BO;

- IIyCTBIHHBIE HU3MEHHOCTH

® peyHble Teppachl (CpeqHHEe M HUXKHHE), CIa00JIpeHUPOBAHHBIE B €CTECTBEHHBIX
YCIIOBHUAX

® QJUIIOBUAJbHBIE DPABHUHBL, 3aMKHYTblE KOTJOBHHBI, HE HMEIOIIHE OTTOKA
IPYHTOBBIX BOJI 32 IIPEEIIBI

® JeNbThl IPUMOPCKHE, OECCTOUHBIE

® JIeNbTHl CyXMX, MEJIKHX M CPEJHUX PEK, MMEIOIIME IOA3EMHBIE CTOKH 3a HX
npeiebl.

[To THIPOTre0NIOro-MOYBEHHO-MEIMOPATUBHBIM YCIOBUSAM T€OMOP(OIOTHICCKHE
CTPYKTYphl TOJATOPHBIX PAaBHUH, 3a HUCKJIIOUYEHHUEM IOCIEIHEH THUIpOreosornyecKon
30HBI, OTHOCSITCS K paspsiy WHTECHCHBHO IPEHUPOBAHHBIX TEPPUTOPHHA C TIyOOKHM
3asieranuem (>5,0 M) cmaboMUHEPATM30BaHHBIX TPYHTOBBIX Bo1 (10 1.5-2.0 1/11), a Takxke
HE3aCOJICHHBIMU [TOYBOIPYHTAMU Ha OO0JIbLIYIO TTyOuHy. B Oosbliei yacTu 3TH pailoHbI
UMEIOT OTHOCUTENBHO BBICOKHE aTtMmocdepHbie ocagku (OGompme 350-550 mMMm) u
OTHOCSATCS K 30HaM (OPMHUPOBAHUS M TPAH3WUTA IMOA3EMHBIX BOJ K HIDKEIEKAIIUM
reoMop(OIOTUYECKUM CTPYKTypaM. B CBs3M ¢ 3THM, BOJHO-COJIEBBIE OajaHCHl 3THX
MAacCHBOB B €CTECTBEHHBIX YCJIOBUSAX M TPHU PA3BUTHH OPOILIAEMOTO 3EMJICACIHS,
CKJIa[IBIBAIOTCS OJIArONPHSITHO — B HUX HE TPeOYeTCsl CTPOUTENLCTBO JpeHaXa, M 3a1ada
AQHTPOTIOTCHHBIX MEPONPUATHH CBOIUTCS K OOCCIICUYCHHIO YIPABICHUS BOJOW B IEJISIX
MUHUMM3AIMM TIOTE€Pb BOJAbI HA IMOJAX W HPPUTALIMOHHBIX CHUCTeMax JUis
NPEeIOTBpAIEHUs] Jerpaalliid MOYB (CMBIB M 3PO3UsA) M JOMOJHUTEIBHON MOAMUTKA
HIDKEJIC)KAIINX BOJJOHOCHBIX TOPU30HTOB.

Bce pailoHbl TyCTHIHHOM 30HBI M YacTh KOHYCOB-BBIHOCA IOJIFOPHOM 30HBI,
BKJIOYAss HU3KHUE PEYHBIC Teppackl, nepudepuiiHbie 4acTh KOHYCOB-BBIHOCA U KPYITHBIC
nenpeccud, o0pa30BaHHBIC B AJLTIOBHAIBHBIX PaBHUHAX M JENbTaX PEK OTHOCSTCS K
cnabo- ¥ HE JPEHUPOBAHHBIM TEPPUTOPUSIM, TJ€ B ECTECTBEHHBIX YCIOBHSIX
dbopmMupyroTcs ruipoMopdHbIe TIOYBBI C OJM3KUMU YPOBHSAMHU
BBICOKOMUHEPAM30BaHHBIX TPYHTOBBIX BOJ (A0 3.0 M). 3mech cCKiIagbIBaeTCs
NOJIOKUTENBbHBIN  BOAHO-cosieBOM Oananc. Ilpu 3TOM mnoBcemecTHO Qopmupyercs
CTaOMJIBHO BBICOKAsl BJIAXXHOCTb T'PYHTOB 30HBI a’palliy, 3a HCKIOYEHHEM BEPXHEro
cnos (mo 1.0 M), TIe oHA MOABEpP)KEHA PE3KUM HU3MEHEHHEM U, OCOOCHHO, B TIEPHUOJIBI
rojia, KOrjaa OTCYTCTBYIOT ocaaki. OCBOEHUE M OPOIICHUE TAKUX 3€MEJb JIUIIh YCKOPSIET
U ycyryomnseT (opMUpOBaHKE MOJOKHUTEIHHOTO BOJHO-COJIEBOTO OanaHca, 4To Tpedyer
CTPOUTENHCTBA HCKYCCTBEHHOTO JIPEHAXKA.

B 30HE Iy CTBIHHOM HU3MEHHOCTHU c ri1yOOKUM 3aJIeTaHuEM
BBICOKOMHMHEPAJIN30BaHHBIX I'PYHTOBBIX BoA (Oonee 3.0-3,5 M), ¢ OonblIMMHU 3amacaMu
cojiei B TOPU30HTAaX, IMOJABEPKEHHBIX H3MEHEHHUSM B €CTECTBEHHBIX YCJIOBHSX,
CKJIa/IbIBaeTCS OTPULIATENIbHBIA BOJHO-COJIEBON OaJlaHC C PACCOJIEHUEM TOYB Ha TIyOuHY
qo 1.0-1.5 m. Ilpu 3TOM, B 3aBUCHMOCTHM OT MEXAHUYECKOTO COCTaBa M CIIOKECHHS
MOYBOIPYHTOB, (DOPMUPYETCS U3MEHUYHUBBIN MPO(UIIb BIAKHOCTH 10 YPOBHS TPYHTOBBIX
BoJA. OObIYHO, BepxHU#l cinoit 10 1.5-2.0 M npakTUYECKH UCCYLIEH, a HUXKE BIAXKHOCTb
U3MEHsIeTCd B WMpoKuX mpenenax ot 12-14 % ngo 18-20 %. Ha Ttakux 3emusix npu
OCBOCHHMH U OPOLICHUM CKJIAJBIBAETCS MOJIOKUTENbHbBII BOJHBIM OajlaHC C COJIEBOM IO
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THUIY HaKOIUIEHWs B 30He a’pauud. [Ipouecc nogrema YI'B conpoBoxkaaercss pocToM ux
MUHEpaJIM3aliK 32 CUET BbIIIETauUBaHUS COJIEH, COAePIKAIIMXCA B TOYBOTPYHTAX.

B uenom no teppuropuu lLleHTpanbHON A3WMM 3€MJIM C €CTECTBEHHBIM JPEHAKOM,
00ecTeurBaIOIINM IOCTATOYHBIA OTTOK B YCJIOBHUSIX OPOIICHUS, COCTABISIOT 37.5 %, Ha
OCTAJIbHOM TEPPUTOPHUH TPeOyeTCs MCKYCCTBEHHBIM JAPEHaXX, MHTEHCUBHOCTh KOTOPOTO
ompeneNsaeTCsl MmapaMeTpaMu BOJHO-COJICBBIX OallaHCOB OpPOIIAEMON TEPPUTOPHH, 30HBI
a’paluu U TPYHTOBBIX BOJI.

[lon BAMSHMEM ECTECTBEHHBIX IPOLIECCOB BJIArOOOMEHa Ha HEOPOLIAEMbIX
TEPPUTOPUSX  YCTAHABIMBAETCA  JOCTATOYHO  CTAOWIBbHBIA  BOJHBIM  OanaHc,
ONpenesieMblii HHTEHCUBHOCTBIO €CTECTBEHHOI'O HCIIAPEHHUs], OCAJKOB, OTTOKA B PEKY,
MPUTOKA C BBILICTCKAIIUX TEPPUTOPUM M (UIBTPALMM B TOJACTWIAIOIINE HAMOpPHbBIC
IUIACTHI, IPU KOTOPOM CKJIQ/IbIBAIOTCSI €CTECTBEHHbBIE PEKUMBI TpYHTOBBIX BoA (Puc. 1).
[Ipu »>TOM H3MEHYMBOCTH YPOBHEH W MHUHEpaIM3AIMM TPYHTOBBIX BOJ OOYCIOBJIEHA
KOJICOAHUSIMH ~ OCAJKOB, PEXHMAaMHU  €CTECTBEHHBIX  BOJOTOKOB,  IPOIECCAMU
€CTECTBEHHOI0 NEPEHOCca COJIEW U MX aKKyMYJISLMHU, 8 TAKKe MOATOIJIEHUEM BO BpeMs
MIaBOJIKOB WJIM OCYIIIEHUEM BO BpEMs 3aCyX.

MYy O e
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Puc.1. B3anmoneiicTBue (IMHAMHKA) €CTECTBEHHBIX BOJ IIPH OTCYTCTBUU OPOIICHHS
(P, - armocdepnsie ocanku; E, = E + T, — sBamoTpancmupanus; ®g, ro, Ry - CKOpocTh Berpa,
OTHOCUTENIbHAS CpEAHEMECSYHas BIAXKHOCTb M pPaJUallMOHHBIA OanaHC, COOTBETCTBEHHO; Aq —
BEPTHKAIBHBII BOJJ00OMEH; P,y — mpocaunBanne aTMoc(epHbIX 0cankoB; Ey, — HCIapeHne ¢ TpyHTOBBIX
Bo; GWT - YI'B; I — moazeMHsIi mpuTok B pexy; I — O moa3eMHBIH MPUTOK U OTTOK)
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YenoBeueckasi J1€ATEIbHOCTb, 0COO0 BOJHOE XO3SMCTBO M OpOILIEHHUE, BHOCUT
3HAUUTEIbHbIE KOPPEKTUBBI B €CTECTBEHHBIE TMJIPOTEOIOTMYECKUE MPOIECCH, KOTOPhIE
MPOSIBJISIIOTCS. B IOABEME WM CHIKEHUM YPOBHEH TPYHTOBBIX BOJ, YBEIWYEHUU
noaroruieHus. Kpome Toro, 31aHUs, KOMMYHUKALIMU U JIpYyTU€ OOBEKTHl IO-pPa3sHOMY
BJIUSIIOT Ha PEKUMBI TPYHTOBBIX BOJI Ha UX B3aUMOJECHCTBUE C pekoidl. OpolleHne pe3Ko
U3MEHSET €CTECTBEHHBIM PEXUM U CO3JaeT JAUHAMUYHbIE YCIOBHs nepedopMUpOBaHUs
OBITOBBIX LIMKJIIOB, KOTOPHIE B MOCIEIYIOMIEM CTAOUIM3UPYIOTCS MPU HOBBIX CKOPOCTSIX
BOJI0000pPOTa YU MHTEHCHUBHOCTSAX BJIarooOMeHa MEKJy MOBEPXHOCTHBIM CJOeM U Ooiiee
IyOOKMMH CIIOSIMH TIOYBBI B 30HE a’palluu, MEXIy 30HOW a’palid W TPYHTOBBIMU
BOJIaMU U, HAaKOHEIl, MEX/ly TPYHTOBBIMU BOJAMH U COPOCHOM CETbhIO, a TAKKE peKamH,
o3epamu U 6eccTouHbIMM BraguHamu (Puc. 2).
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Puc.2. BzaumoseiicTBrue OpoOIIEHUS U IPEHa)ka B OPOCUTEIBHBIX CUCTEMAaX
(P, - ocanku; Wi, — Bomo3abop u3 pexu; Wi (1-1;,) — moTepu Ha cucteme, U3 HUX d;- MoTepu Ha UCHapeHUE
C opocuTenpHOU cetu, d; — morepu Ha (uibTparyo, d; — MOTEepU Ha TPaH3UT.cOpoc; I, — opocuTenpHas
Boja; I(1-ni)dy — morepu B nmone, E; = E + T, apanotpancnupanus; E,, — HcrapeHne ¢ rpyHTOBBIX BOJ;
Wy, I, R - CKOpoCTh BeTpa, OTHOCHWTENbHAS CPEIHEMECSJHas BIQKHOCTh M PaJAMAllMOHHEIN OanaHc,
COOTBETCTBEHHO; A(Q — BEpTUKAIbHBIN Bo1000MeH; Py, + I(1-1;)d; — mpocaunBaHue ¢ 0poIaeMoro mosis;
I — mon3emubIii puTOK B peky; | - O moA3eMHEBIN PUTOK - OTTOK; D + s — qpeHakHO-cOPOCHBIE BOJIBI)

XapakTep 3JIEMEHTOB BOJHOrO OanaHca 30HBI adpallii U TPYHTOBBIX BOJ 3aBUCHT
ot KIIJl opocuTenbHON CHCTEMBI, TEXHHKH II0JIMBA, 3aCOJICHHOCTH ITOYBOTPYHTOB M
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TpeOOBaHMN Ha HMX MPOMBIBKY, (UIbTPAMOHHBIX CBOWCTB, YCJIOBUW B3aMMOCBSI3U
TPYHTOBBIX BOJl OPOIIAEMOI0 MACCHBA C NPUJIETAIOIIAMHA BOJAOHOCHBIMH I'OPU30HTAMM.
IIpu arom KIIJI cuctemspl, TEXHHKA MOJIMBA U MPOMBIBHAs HOpPMa SIBJIIOTCS NEPBUYHO
yOpaBlIseMbIMU (DaKTOpaMH, a MX B3aUMOCBSI3b C TPYHTOBBIMH BOJIAMU — CJIEJICTBUEM
W3MEHEHHsI YPOBHS TPYHTOBBIX BOJl Ha MAacCHBE, KOTOPBIA MOXHO pPETyJIMPOBATH
JIpPEHaXEM.

Paznuunsi B MPOXOXKACHUU  TUIPOTEOJIOTrO-MEIHOPATUBHBIX  MPOLIECCOB
OMNPENENAIOTCS, B OCHOBHOM, pa3IMUUsIMU B TeoMOP(OJIOTHYECKOM CTPOCHUU
JaHAmadToB, CTENEHbIO E€CTECTBEHHON JAPEHUPOBAHHOCTH U BEIMYMHON MPUTOKA
MOA3EMHBIX BOJ C OKpyXKawmeil tepputopun. Ilocnennue 3a4dacTyro CO34ar0T
MEPBUYHYIO HAMOPHOCTh TPYHTOBBIX BOJ, KOTOpas JIOMOJIHSIETCS BTOPUYHOM,
BO3HUKAIOIIEH MPU HAMOIHEHUH CUCTEM M KPYIHBIX MarucTpalbHbIX KaHAJIOB, KOTOPbIE
MMEIOT XOPOILIYIO TUAPABINYECKYIO CBSI3b C MOJ36MHBIMU BOJAMMU.

C nmno3unmii  TpeOOBaHUN JpeHAaXKa, OMACHBl 30HBI, TIJI€ WHTCHCHUBHOCTH
€CTECTBEHHOTO TIOJI3EMHOT0 OTTOKA MEHBIE CyMMapHONH MH(DWITpAIMK U MPHUTOKOB K
MOA3EMHBIM BOJIaM WJIM TJ€ TIOJA3E€MHBIE BOJbI HAMOpHBbIE U  (POpMHUPYIOT
JIOTIOJIHUTENIbHBIN TMOJCOC B 30HY a’paruu. C 3TOH TOYKH 3pEHHS OOJIbIIOE 3HAUYCHHE
uMeeT paboTa MO OIEHKE BEJIUYHMHBI «IPUTOKA-OTTOKa» TPYHTOBEIX Boa (I — O) m
O0COOCHHO, TOJ3EMHOI0 TIPUTOKAa HAMOPHBIX BOJ JJIS YCTAHOBJEHUSA TMOTpeOHOMU
MOIITHOCTH HMCKYCCTBEHHOro JApeHaxka — D,. B Ttabmuue 1 mnpuBomsTcs 3HaUYCHUS
MOJI3EMHOTO TMPHUTOKA-OTTOKA IO 30HaM IUTaHUpoBaHUS B OacceitHax Crlpmappu U
AMyapsbn.

Tabnuna 1. YpaBHeHus1 BogHOTO OanaHca.

VYenosus bananc VYpaBHeHus Homep
Qomtit AW =(I-0)+(I=0)+(B.~1,)~ :

£ 3 -
§ %E 30HBI adpanuu AW, =(I-0)+(P. _If)_Ew_ 2
E (E+T,)%q
o O
:5 ; % g(p))ZHTOBLIX AW = ({_ Q) + q + p 3
. O6mmit AW =(I-0)+(-0)+(P, —1,)+ 4
P Y .
= V,-w,)—E,~(E+T,)*p
% 3omHe! aspatun AW, = (I-0) P, -1,)-E, - 5
E ~
2% (E+T)+(, -w,)+(1-a)F, £q
= =
Eg T MW, =(-O0)+EEgtp ‘
= OGuuii AW = (I-0)+(I-0)+ (P~ 1,) + 7
5 (V,=w)~(E+T)~E,~D%p
Q — —
;;_ 30HBI a3paluu AW,=(I-0)+(P,-1,)-E, - 5 BT.
g (E+T )+, —w)+(-a)F, tq

<
=5 Tpysroseix AW, = (I-0)+aF, +q+p 8
E & BOA

AW: CyMMapHO€ H3MEHCHUE 3alacoB BOJbl B TI'paHUIlAX 0aJIaHCOBOT'O y4JacTKa 3a paC‘leTHLIfI NIEpUoOa; I; HPUTOK

MOBEPXHOCTHBIX BOX; () : OTTOK IOBEPXHOCTHBIX BOJ 3a MPEIEIbl GaaHCOBOrO yyacTka; I: mpuToK TpyHTOBBIX BOI; O: OTTOK
TrpyHTOBBIX BoX; P.: atmocdepHbie ocanku; Iy moBepxHOCTHBIN cTOK; Ey: ncnapenue nosepxunoctueix Box; (E+T,): ucnapenue u
TPaHCIHPAIHS U3 MOYBBI; £P: BEPTUKANBHBIA BOJOOOMEH 0alaHCOBOTO CJIOsl ¢ ITyOOKMMH MOJ3EMHBIMU BOJAMH (3HaK «+» -
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BOCXOSIIEEC HAIIOPHOC NMUTAHUE, 3HAK «-» - HI/ICXOI[SIHII/Iﬁ TIIOTOK I'PYHTOBBIX BOII); AWaZ HU3MCHCHHUC 3allaCcoB BJIard B 30HC
aspanuMyd B IpaHulax 0aJIaHCOBOIO ydacTKa 3a paC‘-IeTHLIﬁ nepruoa; :l:q: BepTHKaHLHLIﬁ BO}:[006MCH MEXIYy NOYBCHHBIMU U
T'PYHTOBBIMH BOJaMU; AWgWZ HU3MEHCHUE 3al1aCOB I'PYHTOBBIX BO/J[ B ITPEACIax 0alaHCOBOIO ydacTKa 3a paC‘IeTHHﬁ nepuoa; Vil
BOJIONO/Ia4a OPOCHTEIIBHON BOJIBI; Wy, COpOC ¢ TIOBepXHOCTH nouieit; F.: GpuibTpanionsle noTepy 13 KaHaloB; a: KO3 GUIMEHT,
BBIP@KAIOIIUHI 100 OT (UIBTpAlMU U3 KaHAJOB, UAYLIYIO HAa IMUTAaHHE TPYHTOBBIX BOX; (1-a): KO QULIUEHT, BRIpaXKarOLUHH
JIOJIO0 OT (PMIIBTPALIMU U3 KaHAJIOB, UIYLIYIO Ha IOMONHEHHE 3a1acoB B 30HE aspauu; D: qpeHa)KHbIH CTOK.

XapakTepHO, YTO MOATOPHBIE U MEXKTOPHBIE JIOJHHBI, TAE PACIIONO0XKEH W Halll
O00BEKT MCCIEeIOBaHMS, XapaKTePU3YIOTCs OONBITUMH BETUYMHAMHU PA3HUIBI B IPUTOKE-

3
orToke (Depranckas ob6mactb — oxono 5000 ™m’/ra), Oombinas YacTb KOTOPOTO
IMPUXOAUTCA Ha OCCEHHE-3UMHHU MEpUod. Bennunna CKCTrOAHOI0 HAIIOPHOT'O IHUTAHUA
3

COCTABJLICT JII  HCIOCPCACTBCHHO HAIICTO Yy4YacCTKa 2500 ™M /ra, 4qTO TaKXC
noarBepxkaaercs no moaenu RZQWM (Crynuna u gp.., 2005), rae sta BeIdyMHA
cocraBiger 248 MM B roi. OTUM OOBsACHAETCS TOT (PaKT, 4TO 3a4acTyr0o 00beM
APCHAKHOI'O CTOKa (KaK CyMMa aHTPOIIOICHHOIO M CCTCCTBCHHOI'O HpI/ITOKa—OTTOKa)
MpEBBIIIAET 00BEM BOJIONOIAYH.

BoaHo-cosieBbie 0ajaHChl OpOLIAEeMOW TEPPUTOPHHM, 30HBI aj3panuud u
IPYHTOBBIX BOJ

JInst XxapaKTepUCTUKH MPOLIECCOB B3aWMOACHCTBUS OPOLICHUS M JpEeHa)ka OYEHb
Ba)KHO COCTAaBIIEHUE HApsIy C 00IUM OamaHCOM BOJIbI U COJIEH OpOIIaeMOil TEppUTOPUU
TaK)KE€ COCTaBJICHHE OallaHCOB 30HBI a’pallii U TPyHTOBBIX BoA. OOBEM M mapamMeTpsl
MCKYCCTBEHHOIO JIpeHa)ka OIpPEAENIAI0TCS aHaJu30M BOJHO-COJIEBBIX OajaHCOB Ha
COBPEMEHHOM YpPOBHE M MX U3MEHEHHEM Ha MEPCIEKTUBY MPOTHO3HBIM PACUETOM.

BopaHo-coneBbie OanaHChl OTPakatOT Pa3HOCTh MEXKIY CYMMAapHBIM MOCTYIJICHUEM
U pPACXOJOBAaHMEM BOJABl W COJIEH, PaBHYIO M3MEHEHUI0 HMX 3alacoB B Ipeaenax
0amaHCOBOrO ydacTKa 3a OIpeAeNieHHBbIM Tnepuoj; BpeMeHu. B 3aBucumoctd OT
MOCTABJICHHBIX 3a/lad MOTYT OBITh PAacCMOTPEHBI OalaHChl OPOIIAEMBIX MAaCCHUBOB,
OTIEJbHBIX XO3AWCTB M YYAacTKOB. B KaXJOM KOHKPETHOM CiIy4yae ONpPEIEsOTCS
IPOCTPAHCTBEHHbIE TPAHUIBl OaJlaHCOBOTO YYacTKa, PACUETHBI IMEpUOJ BPEMEHH U
UCTOYHUKH  TIOCTYIUICHMS  BOJbl. bamaHCOBBIMM  pacueTaMu  yCTaHaBIMBAaeTCS
HaIPaBJICHHOCTh M3MEHEHHUS 3KOJIOrO-MEJIMOPATUBHBIX IPOLIECCOB MpPU Pa3BUTUU
OpOILIAEMOTr0 3eMJIeENHsl (M3MEHEHHUE BJIATO- U COJIE3ANACcOB), UHTEHCUBHOCTD MOJIUTKN
— TepeHoca BOJIbI M3 30HBI a3palli B TPYHTOBBIE BOJIbI, CKOPOCTU MOIbEMA TPYHTOBBIX
BOJ M JWHAMHMKA WX MUHEPAIU3AIUA U HEOOXOTUMBIE MEPOMPHUITHS IO YIPaBICHUIO
UMU.

B3auMoCBs3p MeXIy IMOYBEHHBIMH, TOBEPXHOCTHBIMH W TPYHTOBBIMH BOJaMHU
00BsICHSIETCA uepe3 OaaHCOBbIC YpaBHEHUS, MpuBeAeHHbIE B Tabmumax 1 u 2.

Ecnmu o6mmmu BomHO-coneBbiMU Oanancamu (Tabmuubl 1 u 2) ycTaHaBIMBaeTCs
KOJIMYECTBEHHOE W MPOCTPAHCTBEHHOE M3MEHEHNE BOJIHO-COJICBBIX 3aMaCcOB U JMHAMHKA
Ha OPOIIAEMBIX 3eMJISIX, TO YPaBHEHUSMH 30HBI a3palMy U TPYHTOBBIX BOJI ONIPEIEISICTCS
BEJIMYMHA BOJO- W COJIeOOMEHAa MEXIy IOYBEHHBIMU CJOSMH, TPYHTOBBIMH U
1o 3eMHBIMU Bogamu. [0 3THM KOJWYECTBEHHBIM 3HAUYEHUSM BOJI0-COJICOOMEHA JTaeTCs
OIICHKa HMHTEHCHUBHOCTH BOJHO-COJIEBBIX IPOIECCOB, IMPOTEKAIONMX Ha OpPOIIAEMOM
MoJIe, W YCTaHABIIMBAIOTCS ONTHUMAJIbHBIC OPOCHTEIbHBIE M MPOMBIBHBIE HOPMBI, TPU
KOTOpBIX oOOecreunBaeTcsi HeoOpaTHUMbBIA MPOIECC PACCOJICHUS MOYBOTPYHTOB 30HBI
a’pallid ¥ BEPXHEro CJIOsS TPYHTOBBIX BOA. Jlisi 3TOro HEOOXOAMMO OIpEIeNUTh
ONTUMAJIBHBIC MEJIHUOPATUBHBIC PEXHMBI, TPU KOTOPHIX Ha TMOJNSIX CO3JAaeTCs
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MUHUMaJIbHBIM BOJOOOMEH MEXIYy KOPHEOOMTAaeMbIM CIIOEM, 30HOW aj’paluud U
TPYHTOBBIMU BOJIAMH.

Tabnuma 2. YpaBHEHHS COIEBOTO OalaHCa

VYcnosus bananc VYpaBHeHus Howmep
L, Ooww AS=(S =S )+(S,—Sy)+S,£S, 9
E ‘Qg//\ ! ¢ ) )
§ E E 30HBI a3panuun AS, =(S =8 )+8S, iSq 10
= Q 1 o
g 8 g
= 5 92 I'pyHTOBBIX — _ + 11
n3 38 Bgzy[ S (Sj SD)+SP_Sq
Ot AS=(S -8 S,—S)+S +8 -8 +85 12
= _( , ())+( 1 0)+ a+ i f—%p
=
o]
%
58 3ombt aspaumt AS =(S —§ )+S, +85,+S, 8, 13
9] 1 0
o Q.
[S=t
I'pynTO —(S — 14
£ EPYHIO - AS, = (S, =S ,)+ 5, £5, +S,
~ .
Obuit AS=(S =8 )+(S,~S,)+S,+S,-S, - 15
1 0 - - ‘
=
£ S,+8,
E 30HBI adpauuu _ 13 BT.
£, AS,=(S =S )+5,+S8+S, %S,
%
<
=3 Tpyntobix — A§ =(S, ~S,)+S,£S,+S, %8S, 16
i<t BOA

AS: cymMapHOe U3MEHEHHE 3aIacoB COJICH B IpaHMIIaX 0alaHCOBOTO y4acTKa 3a PAacUeTHBIH mepuox; Si: MOCTYILICHUE COoNel ¢
TIOBEPXHOCTHBIMU BOJAMH; S,: BBIHOC COJICHl MOBEPXHOCTHBIMM BOJAMH 3a Hpejielibl 0alaHCOBOIO ydacTKa; Sy NOCTyIIEHHE
coJielf ¢ NPUTOKOM TPYHTOBBIX BOJ; S,: BBIHOC COJIEH C OTTOKOM IPYHTOBBIX BOX; S,: IOCTYIUIEHHE COJEH ¢ arMochepHbIMU
ocajkaMHi; £Sp: MOCTYMJIEHHE MM BBIHOC COJEl MPH BEPTUKAIBLHOM BOJOOOMEHE C TIyOOKHMH FOPU30OHTAMHU MOJ3EMHBIX BOJ;
AS,: u3MeHeHue 3anacoB coyiell B 30He adpalluy; +£Sy: MOCTYIIEHHE MIIH BBIHOC COJIEH MPU BEPTHKAIBLHOM BOJOOOMEHE MEXIY
TIOYBEHHBIMU M TPYHTOBBIMHU BOJaMH; AS,,: N3MEHEHHE 3a11aCOB COJIEH B FOPU30HTE IPYHTOBBIX BOJ; S;: MOCTYIUIEHHE COJIEH C
OPOCHUTEIbHBIMH BOJIAMH; S¢: MOCTYIUIEHHE COJIeil ¢ (QUIBTPALMOHHBIMU MOTEPSAMHU M3 KaHAJIOB; Sy BBIHOC COJICH C JIPEHAKHBIM
CTOKOM.

MemopaTHBHBIN PEKUM M €r0 CBA3b C BOJONOTPEOJICHHEM U APeHaKeM

[Tox MenuOpaTUBHBIMU pPEXUMaMU B COBETCKOM MEIMOpPAaTUBHOM Hayke
(Pemerkuna,1965)  moapasymeBaeTcsi ~ TakO€  COUYETaHME  HMCKYCCTBEHHOTO U
€CTeCTBEHHOTO JpEHaka, BOJOMOJAYM W AarpoTEXHHUKH, KOTOPOE OMpEeeisieT
B3aMMO/ICHCTBHUE OPOCUTENIBHBIX U TPYHTOBBIX BOJ M BIIUSET HA BEITUYHHY CyMMapHOTO
HCTIAPEHMSI C OPOIIAEMBIX TIOJIEH, a CTano OBITh, U BOJIONIOIAYY.

MenuopaTuBHbIE PEXUMBI yCTAHABIMUBAIOTCS MyTEM IMOA00pa W TOAACPIKAHUS
YPOBHS TPYHTOBBIX BOJ € YYETOM UX MHHEpAIM3alMd M COOTBETCTBYIOIINX
OPOCUTENIbHBIX HOPM IIYyT€M KOMIUIEKCA THUIPOTEXHUYECKUX, arpOTEXHUYECKHUX
mepornpusituii. Kinaccudukanus 3tux pexxumoB aana J[yxoBaeim B.A. (1983), SAkyO6oBbiM
X.N. u UkpamoBeiM P.K. (1983). ['maBHBIM KpUTEpHEM SBISETCS CHCTEMa MOAMUTKU
TPYHTOBBIX BOJ U 30HBI a3paluu.

[Ipu »TOM wMenuopaTuBHBIE pexuMbl (Tabmuma 3) DOMKHBI COOTBETCTBOBATH
IOPUPOAHBIM YCIIOBUSIM TEPPUTOPHUM, T/I€ pa3BUBAETCS oOpollaeMoe 3emieaenue. B
OPUHLMIE Ha OpOIIAEMBbIX MAacCHUBaX MOIYT OBITh CO3JaHbl BCE YEThIpE THIA
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MEJTUOPATUBHBIX PEXUMOB. ONHAKO JIsi MX CO3JaHUs TPEOYIOTCS pa3IMYHbIE BOJHO-
HYKOHOMMYECKHE MapaMeTpBhl.

Tabnuua 3. OCHOBHBIE XapaKTEePUCTHKN METHOPATHBHBIX PEXKUMOB
MenunoparusHblii Xapakrep B3auMoneicTis  [luraHue u3 rpyHTOBBIX BOA  Mcnapenue us

pexKUM C TPYHTOBBIMH BOJIaMU U MEIMOpaTuBHAsA A0, TPYHTOBBIX BOJ,
1000 m*/ra 1000 m*/ra
ABTOMOPGHBI  'pyHTOBBIE BOMIBI HE -P<0.05-0.1(E+T,-P)); 0
Y4acTBYIOT B OPOILICHHH, M=0

MHOUIBTpALUS UIET
CcBOOOIHO BHU3
Tomy- I'pynroebie Bozbl noanuparot+P<0.1-0.2(E+T, -P,); 0-1.5
aBTOMop(bHBIﬁ I/IH(i)I/IHLTpaLII/IIO M=0.5-1.0
OPOCHUTEIBHOM BOJIbl, HO CaMH
HE3HAYUTEIBHO yYacTBYIOT B
MUTaHUM PacTEHUI
Tlomy- I'pynroebie Bozbl akTuBHO  +P>0.3(E+T, -P)); 1.5-3
TUAPOMOPGHBIA  yyacTBYIOT B IUTAHUU M>2.0
pacTeHu, mpeobianas HaJ
J10JIEN OPOCUTEIBHOMN BOJIBI
I'mapomMop@ubi [Tutanue pactenuii B +P>( E+T, -P,); 3-7
OCHOBHOM ITPOMCXOJIUT 32 M>5.0
CYET I'PYHTOBBIX BOJ B

P: cymmapnas nadwistpanms; E+T,: sBanmorpancnupanus; M: npomsiBHas 10i1st; Py aTM.ocaaku.

Jlis o6ocHOBaHMST HEOOXOAMMOCTH CO3/JaHUS TOrO MM HWHOTO MEIHOPATUBHOTO
pexxuMa  TpeOyeTcsi  BBIOJHUTH MHOTOBAapHAHTHBIE MPOTHO3HBIE U TEXHUKO-
HPKOHOMHMYECKHE PacCUeThl MO YCTAHOBJICHHUIO ONTUMAJbHBIX TTyOWH I'PYHTOBBIX BOJ, a
TAK)K€ COCTaBa M IapaMETPOB MEJIMOPATUBHBIX MEPOINPHUATUH, IPU KOTOPBIX
o0ecrieunBarOTCs  ONAronpHsTHbIE YCIOBUS JUIS TONYYEHHS BBICOKHX YypOXKaeB
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYP.

s peryaupoBaHusT METMOPATUBHOTO pPeXUMa TMOYB M €ro BeIOOpa HE0OXOAMMO
YCTAaHOBUTH MPUIMHHO-CIICJICTBEHHBIC CBSI3U MEXIY Cpeao (Boaa, BO3IYX, COACPKaHUE
COJIel M TIUTATENIBHBIX BEIIECTB B KOPHEOOMUTAEMOW 30HE), YIPABISIOMUMHU (hakTOpaMu
(Bomomofava, JApEHaX, arpoTeXHUYECKHUE TPUEMbl W Jp.) M TIOKa3aTelsIMU HUX
B3aUMOJICHCTBUSL (POCT M pa3BUTHE BO3JEIbIBAEMON KYyJIbTYphl). BMecte ¢ Tem
CYIIIECTBYET BIIOJHE OMPE/EICHHBIE BOJHO-COJIEBBIC PEKUMBI KOPHEOOUTAEMOU 30HBI,
COOTBETCTBYIOIIIHE OMOJIOTUYECKUM TpeOOBaHUAM pa3BUTHA JTAHHOU
CeIIbCKOXO3AMCTBEHHON KyJNbTyphl (3TanoH). [loaTomMy riaBHas 3amavya 3akjaroyaeTcs B
TaKOM PeTyJIMPOBAHHUH IMOCTYIUJICHUS BJIard M COJICH OT Pa3IMYHBIX UCTOUYHHUKOB, YTOOBI
BBIOpAHHBIN BOJTHO-COJIEBOM PEKUM KOPHEOOUTAEMON 30HBI MOACPKUBAJICS C TIOMOIIIBIO
ONTUMAJBLHBIX CPENICTB (OPOIICHHE, APEeHaX U NIp.). Takas 3amaya MOXKET OBITH pellleHa
myTeM aHajau3a (OpMHUPOBAHMUS M PACXOJOBAHHS OTHACIBHBIX CTaTeH BOJHO-COJICBOTO
Oananca. bamancoBblit MeTO1 000CHOBAHUSI METHOPATUBHBIX PEKUMOB MO3BOJISIET YUECTh
TEXHUYECKOE COCTOSIHUE€ OpPOCUTEIIBHBIX M JAPEHAXHBIX CHCTEM, OPTraHU3AIUIO
3eMJICTIONIb30BAHUS, a TaKXe PAacCMOTPETh CTAaThll (POPMHPOBAHHS BOIHO-COJIEBOTO
peKMMa Ha OPOIIAEMOM I10JIE.
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3a kpuTepud ONTHMH3ALMU BBHIOOpa TApaMETPOB MEIUOPATUBHBIX PEKHUMOB
npuHATHl pexoMeHgauuu ([lyxoBHbiid, 1983), mpu KOTOpHIX BBIOMpAETCS BapUaHT,
oOecreynBarolMii MUHUMYM TPUBEJEHHBIX 3aTpaT MpPU CYMMapHOM MHHUMAaJIbHOM
pacxonie BObl (OpolieHHe + IpeHa)x) Ha €AUHUILY MPOAYKIUU CEIbCKOXO035HCTBEHHOM
KyJbTYphl. Pe3ynbTaThl 0000IIEHHONW OIIEHKM ONTHUMAJIbHBIX MapaMeTpPOB pexuma s
OCpeHeHHBIX yciioBuil LleHTpanbHol A3uu npeacTraBieHsl Ha Puc.3

g3

Lo

L2 4

e

-

Puc. 3. Ontumusanms METHOPATUBHOTO PEKKUMA MO CyMME MPUBEAEHHBIX 3aTPATC YUETOM BOIBI M ypoxkas: 1 — C= 1 1/,
2-C=2r1r/m;3-3r/m;5- 151/
(a: Bomononaua, 10° M*/ra; C: obmas MUHEepaJIn3alys TPYHTOBBIX BOJ, I/11; hy,: ypOBEHb TPYHTOBBIX BO, M; hy:
BBICOTA KAMWIISPHOTO TIobeMa, M; 1, 2, ..., 5: KpUBbIC KaITUTAIBHBIX BIOKEHHI B 3aBUCUMOCTH OT hy,/ hy 1
MUHepau3alui rpyHToBsiX Boj (C. r/m); b: uncThie KamBioxeHus, $/ra)

31ech YUUTBHIBAIOTCSA KalUTalbHBIE BIOXKEHUS JUII OOECIEeYeHUs JaHHBIX
apamMeTpoB, B 3aBUCUMOCTH OT MMHEpAIM3alUU TPYHTOBBIX BOJ M OTHOCUTEIBHO
napameTpa, MPeACTaBIIAIOIIET0 OTHOIIEHHE YpPOBHS TPYHTOBBIX BOJ h;, K BenluuuHe
kamwuisipuoro noabema (hy) (JdyxoBuerii, 1983). Kak BumHo, Hanboiiee BBITOJAHBIM
PEXKUMOM SIBIISIETCS] TTOJIYTHAPOMOPGHBIN TIPU COOTHOIIEHUU YPOBHSI TPYHTOBBIX BOJ K
BEJIMYMHE KanwuisipHoro mnopora 0.6, 4ro cOOTBETCTBYeT B ycioBusx depranckoi
JIOJIMHBI TIyOWHE 3aeranusi TpyHTOBBIX Boa 1.0-2.0 M mipu ux MuHepanm3anuu 1...2 v/
wii 2.2 M npu MuHepanu3auuu 10 5 1/1. Ilpum 3ToMm, ¢ pOCTOM MHUHEpanIu3aluu
rpyHTOBBIX BOJ 710 10...15 r/1, He0OX0IMMO MEPEXOaUTh Ha MOTYyaBTOMOP(QHBIA PEKUM
C JJaHHBIM coOTHoIIeHHeM Oosiee 0.8 U ypoBHEM I'PYHTOBBIX BOJ JocTUTaOmuM 2.5 M. B
TO K€ BpeMs IIPU OCBOEHUH HOBBIX 3eMellb ¢ IiyOokum 3aneranueM YI'B Gonbiie 3.5-4.0
M U ONPECHEHHBIM MMOYBEHHBIM CJIOEM B €CTECTBEHHBIX YCIIOBUSIX BBITOJIHBIM SIBIISIETCS —
aBTOMOpP(MHBI pEXUM, CO3/1aBaeMblii IyTeM MPEJOTBPALIEHUS UX MOAbEMa U
BTOPUYHOIO 3aCOJICHUSI C NPUMEHEHUEM BEPTHUKAIBHOTO JPEHAXa, €CIU IMO3BOJISIIOT
IPUPOJIHO-TUIPOTEOJIOTUYECKUE YCIIOBUSI.

Hns xo3siictBa  «A3u30€k-1» CyliecTByromas MOIIHOCTh JApPEHaXka, C YHCTBhIM
JPEHAKHBIM CTOKOM 3400-3700 M’/ra B TOH, 00ECIEYMBACT HOCTATOYHO OBICTPOE
9
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CHIDKEHUE YPOBHS TPYHTOBBIX BOJI MPU MOJIUBE CO CPEAHEH CKOPOCTHIO 5-7 CM/I€Hb, YTO
rapaHTUpyeT TMOJJCp>)KaHHEe YPOBHA TPYHTOBBIX BOA Ha riayomne 1.7-2.2 M B
BEreTallMOHHBINA mepuoa u 2.2-2.57 M B cpelHerogoBoM pazpese. OaHaKo, yYUThIBas
FEeTEPOTeHHOCTh PalbOThl JApPEHa)ka B COYETAHWU C TOJA4Ye BOJIBI/OPOIICHHEM Ha
OTJIEJIbHOE TI0JIe€ B XO3SMCTBE, MPOCTPAHCTBEHHOE MOAJIEP)KAHUE YPOBHEH T'PYHTOBBIX
BOJ| IIPE/ICTABIISIET HEMPOCTYIO 3a7a4y.

IIpocTpaHncTBeHHOE COYEeTAHHE MHTEHCHBHOCTH JIPEHAKA U OPOIIEHHUS

I'opu30oHTaANBHBINA IpeHaX CO31aeT HEPAaBHOMEPHOCTh YPOBHEH IPYHTOBBIX BOJ Ha
MEXIPEHbU, ONPEAEIAEMYIO MOJO0KEHUEM KPUBOM JENPECCUH MEXIY JIpeHaMHU B OJHOM
U3MEPEHUH U MEXAY KOJUIEKTOpaMmM (WM KOJIJIEKTOpamMH W jApeHamu) B apyrom. Ilpu
3ToM (Qopmupyercs Oyrop TpPyHTOBBIX BOJ, pa3Mepbl B OTMETKaxX KOTOPOTO MEXIY
CcepeMHON MEXIpEeHbs U HaJ ApeHou coctarisieT Oosee 1.0 merpa. EcTtecTBeHHO, 4TO
ATO ompeAeseT He0OX0JUMOCTh YBEINUEHHUS TOJUBHBIX U OPOCUTEIBHBIX HOPM BOJIU3U
JpEeH M KOJJISKTOPOB M YMEHBIIEHUS B MNPUOMKEHUH K Oyrpy TIpYHTOBBIX BOJ.
[ToBepxHOCTHBI TONUB Oiarogapsi HEPaBHOMEPHOCTH WHQWIBTPALIMUA BIOJH TOJOBBI
O0pO3/bl €llle YCUIMBAET 3Ty HEPAaBHOMEPHOCTb, CO3/aBasi MOBBIIIEHHOE YBJIAXKHEHUE B
rojioBe 0OpO3/ibl U MOHMKEHHOE B KOHIIE (XopcT u dp., 2005). D10 sSBIECHUE OMUCAHO U
uccnenoBano (yxoBHbrid, 1984) n MoOXeT OBITH OIpENENIeHHBIM 00pa3oM yUTEHO IpHU
PacroIOKEHUH MOJIMBHBIX OOPO3/1 OTHOCUTEIBHO MEKIPEHDSL.

B pamkax mpoekta B depMepckoM X03gMCTBE «A3M30€K-1», pacronoKeHHOM B
@epranckoit obmactu Pecnybnuku VY30ekuctan Ha muomaau 160 ra, Obuta crenaHa
MOTIBITKA OLIEHUTh BJIHMSHHE €Ie OJHOro (akTopa reTeporeHHocTH. lleprogunuHoCTh
noJIMBOB Mojed B 15-20 CyTOK coO3/1aeT HEPAaBHOMEPHYK) HArpy3Ky Ha JpeHaXx u
pactekaHue Oyrpa QWIBTPALMOHHBIX BOA (OYrpOBHIHOE BO3BBIIICHHE 3€pKaia
TPYHTOBBIX BOJI, CO3/1aBa€MO€ MOJ BIUSAHNEM WHOWIbTPALUK) Ha Ty YacTh TUIOMIA/IH, TJe
MOJIMB HE MTPOBOJUTCS.

YpoBHU W peXHM TPYHTOBBIX BOJ Ha YydYacTKe CTaOWIM3UPOBAINCH B
OTPEJEICHHOM [IMala3oHe B 3aBHCHMOCTH OT pEeXHUMa pabOThl OPOCUTEIBHBIX U
JIPEHAKHBIX cucTeM. [1y0okoe 3aneraHue YpOBHS TPYHTOBBIX BOJl HMPHUXOAHWTCS Ha
3UMHE-BECEHHHE TTepuobl (Iekabpb, ssHBaph U deBpanb Mecsinpl — h=2.25-2.50 m B 2001
r. u h=1.75-2.0 m B 2002 r.), KOrJja UppUTaAIMOHHAs cUCcTeMa JInOo He paboTaer, IMOO
MIPOBOJUTCS TOJBKO TOJHMB O3UMOW TIIeHHIbl. HaunHas ¢ deBpais, UaeT MeIIeHHBINA
MOJTbEM TPYHTOBBIX BOJ, CBS3aHHBIA C TPOBEIACHHEM IMPOMBIBOK W BJIAro3apsaKOBBIX
TIOJIMBOB TIOJ] TIOCEB XJIOMYAaTHUKA U JPYTHX CENBXO03KYJIbTYp. B BereTannoHHbIN epruon
(ampenb-ceHTIOph) CpeHEeMECAYHbI YpOBEHb TPYHTOBBIX BOJ Konebaics ot 2.04 mo
1.56 m B 2001 rony, a B 2002 roay ot 1.65 10 1.75 m.

MuHuManbHble 1 MakcuMajibHble YI'B Ha monsx moja moceBaMu XJOMYaTHUKA U
MIIIIEHUIIBI OOBSICHSIIOTCS MX PACIIOI0KEHHEM OTHOCHTENBHO JpeH U CpeaHeTeMMHCKOTO
KOJIJICKTOpA: Ha KapTaxX pacrloiOkKEeHHbIX BOIM3H JIpeH, ypoBeHb Ha 0.25-0.4 Hipke, 4eM B
MEKIPECHbSIX.

Bopo3akoBbie MOJUBBI CENBXO3KYJIBTYP CHJIBHO BIUSIOT HAa MU3MEHEHHE pPEKUMA
TPYHTOBBIX BOJI, MOJHHMMAas MX YpOBEHb Ha CJEAYIOIIMN J€Hb IOCJE €ro Hadajga, a
MHOTJA B TOT k€ AcHb. [Ipu 3ToM BennuuHa nogseMa YI'B nocie nonuBa u3smMeHsieTcs B
3aBUCUMOCTH OT HOpMbI 1ojuBa ot 0.79 1o 0.89 m.
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Bpemsa noabema YI'B Ha xnonkoBom none Nel3, pacrnonoxeHHOM BOJU3H JPEHbI
V]I-2 uameHnsiercs oT 2 A0 5 IHEH, a cnaja 0 MCXOJHOM BEIMYUHBI - OT 5 10 11 nHei,
T.e. CKOpOCTb CpabOTKM B 2 pa3a MEHbIIEe, 4YeM CKOpOCTb mnoabema. Ha moisx,
PacoJIOKEHHBIX B CPEMHE MEXAPEHbs, BpEMs 3ala3/blBaHusl CpabOTKH elle OoJblie,
T.€. mpouecc cpabOTKU NpOTEKaeT MeUIeHHee. VIHTeHCUBHOCTh HEPAaBHOMEPHOCTH U €€
CIVIA)KMBAHUE 3aBUCUT OT HOPMBI Y YaCTOTHI IIOJIMBOB, & TAKXKE OT PACIIOJIOKEHUS 110N
OTHOCHTENBHO peH. Ha kaprax BOMU3M IpeH oHA OObIIe, YeM B MEXIPEHbIX, KaK 3TO
nposieisercsa Ha kaprax K-5 n K-13, koTopeie HaxoaaTcs no BaussHUEM apeHsl Y J1-3.

HepaBHOMEpHOCTH YpPOBHSI TPYHTOBBIX BOJ M BJIaro3anacoB IOCJe MOJMBa 0OoJbIIe
BCErO MPOSIBIISIETCSI HA XJIONKOBBIX IMOJSAX, HEXENIHW, YEM HA 3€PHOBBIX, YTO CBA3aHO C
pazIMYHBIMA HOpPMamMM M CPOKaMH HpPOBeJAeHUs MOJHUBOB. [loJMBHBIE HOPMBI
XJIOMYaTHUKA B cpeHeM Ha 15-20 % Oounblile, 4eM 3epHOBBIX U KOJIEOIIOTCS B Ipeaenax
1100-1470 v’/ra (B 2002 romy Gomee 2000 m’/ra). M3 9 momeii 3epHOBBIX 3a 2002 T.
Tosibko ot Ne 1 m Ne 11 3acesiHpl MOBTOpPHOM KyJIbTYpOl — KyKypy3o0i Ha cuioc. B
LEJIOM B MEXJPEHbU HAOMIOJAETCs] JOCTATOYHO CIIOKHAs KapTHHA B3aUMMOJEHCTBUS
UHQUIBTPYIOLIUXCSI OPOCUTENBHBIX BOJ C MOJ3€MHBIM NMPUTOKOM W pabOTOM JIpeHaxa.
Ha Pucynkax 4 u 5 moka3zaHo, 4TO 3Ta JMHAMHUKA ONPENEIAETCS CTENEHBIO MOKPBITUS
MOJINBAMH BCETO MEKJIPEHbBS U MPOIOJKUTEIBHOCTHIO MOJIUBA.

Konebanus oObeMa, 3aKIOUEHHOTO B  «Oyrpe» TPYHTOBBIX BOJ M YPOBHS
TPYHTOBBIX BOJ NMPUHUMAET MAaKCHMaJbHOE 3HAUYE€HHE B MIOJIC-aBIyCTE€, KOT/Ia IOJIMBBI
HAPACTaIOT MOCTOSHHO U O IOKPHITUS» UMH Mexapenbs (IAC?) yBemuuuBaeTcs oT
0.25 no 0.45 B cpenneM, qocTuras Makcumyma B Havase aBrycra — 0.8 u 3atem B OKTsi0Ope
cHmkaercs a0 0.4, HO ¢ IIUTEIBLHOCTHIO Oosee momymecsia. [lockoabKy OCHOBHOM
OpUYMHOM  pe3koro moasemMa YI'B  sBusercs WHOUIBTpAIIMOHHOE TMHTAHHE,
dbopMupyemMoe B IEPUO IPOBEEHUS MPOMBIBOK M BEr'€TALIMOHHBIX [MOJIMBOB, TO MEpaMU
CHU)KEHHSI HEPaBHOMEPHOCTH BJIaro3arnacoB B MOYBOTPYHTE JAODKHO OBITh yIpaBlIeHHE
IyOMHHOW WHOWIbTpallMed Ha TMOJISAX, YTO JOCTUTACTCS MPaBUIBHBIMH MOA0OpaMu
3JIEMEHTOB TEXHUKH I10JINBA U, TJIABHBIM 00pa30M, KOHTPOJIEM MOJUBHBIX HOPM.

P———
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Puc. 4. Cyrounas nuHamMuKa K03QGHUITHEHTA KITOKPHITHS opormaemoi miomanan moinuBamu (IAC) mis
yJacTKa JIpeHupyemoro npenoi - Y/J[-3 (2001)

*TAC - K03QDHUIHEHT IIOKPBITHS, B pa3pe3e CyTOK, OPOIIAeMOM ILTOMAN HOIHBAMH.
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Puc. 5. /lunamuka riryOuHBI 3asteranus TpyHTOBEIX BoZl (GWD) 1 ko3 duiinenTa «ImoKphITHS
oporraemoii miomaan moauBaMu(IAC) s ygactka nperupyemoro apenoit - Y/JI-3 (2001)

Opnako mpu cymiecTBytomux B LleHTpanbHON A3uM cmoco0ax OpOIICHUs u
TEXHUKHA TIOJIMBA TMOJOOHOTO ONTHMAJIBHOTO KOHTPOJISI JIOCTHYb IPAKTUYECKU
HEBO3MOXHO. «byrop» TpyHTOBBIX BOJ 0Opa3yercs BO BpeMs IOJIMBOB B TECUCHHUE
BETETAIIMIOHHOTO TEepHoa. DTOT MEIJICHHBIA IMOJBEM TPYHTOBBIX BOJ OIPEACIISCTCS
J0JIe WH(WIBTPAIIMOHHOTO THUTaHMS, KoTopas He Obuta cpabotana. Yem Oosbiie
IUIONIA/Ib, «IMOKPBITAs» TOJIMBOM, TEM BBIIIE YPOBEHb TPYHTOBBIX BOJ BCIIEICTBUE
HecpaOOTaHHOW JPEHAKOM JI0JIH WH(DUITBTPALIIH.

Pactexanme Oyrpa TpyHTOBBIX BOJ MPOMCXOIUT TIOJ BIMSHUEM B3aMMOICHCTBUS
WHTEHCUBHOCTH MOJIMBA, MOIIIHOCTH JIpEHA)Ka U OTTOKA 3a MPEIEIbl MOJIUBHBIX YUYaCTKOB.
IIpu sToM cpaboTka moyim o0bemMa, 3aKIIFOUEHHOTO B «Oyrpe» TpyHTOBBIX BOJ, CO3/aeT
JIOTIOJTHUTENIFHYIO HArpy3Ky Ha JpPEHaX, TaKk KaK MOIIMHOCTH JPEHa)Ka PacCUMTHIBACTCS,
WCXOJS U3 OTBOJA UM CPEAHETOI0OBOT0 MHPWIBTPAIIMOHHOTO MHUTaHUs. B CBsI3u ¢ 3THM,
JUTsl yTIpaBjieHus] THQUIbTPAMOHHBIM MUTAHUEM C YUETOM «Oyrpay, 00pa3yeMoro mnocie
Ka)X/I0TO TOJINBa HEOOXOIMMO BBISICHUTH PAacXOJ0BaHHUE MOJaHHOW MOJIMBHOM HOPMBI HA
CyMMapHO€ HCIapeHHe, Ha KamWUIIPHBIA cOpOC B TPYHTOBBIE BOJBI, €€ CpPabOTKY
JTPEHAKEM M OTTOK B CTOPOHY HETOJIMBAEMBIX B JJAHHBIM MOMEHT YYacTKOB (pacTeKaHue
«Oyrpay).

[TomoOHOE pacuieHEHHE TOJMBHBIX HOPM Ha BBIMICIIEPCUYNUCICHHBIC AJICMCHTHI,
BXOJISIIME B COCTaB BOJHOTO OanaHca 30HbI adpanuu (Tabm.4), moka3bIBaeT, uTo:

e CyMMapHO€ ucnapeHnue coctanisieT oT 34 10 39 % OT HOpMBI MTOJIUBA;

® YBCIIMYCHHE 3aI1aCOB BJIard KOPHEOOUTAEMOTO CJI0s COCTaBIISIET OT 36 110 46 %);

® KaMWUISIPHBIA cOPOC B TPYHTOBBIE BOJBI M PACTEKAHUE «OYTrpa» TPYHTOBBIX BOJ -
oT 9 10 25 %;

e 0T 2-4 10 12 % cpabaTbiBaeTcs ApeHaxeM, Kak JOMOJIHUTEIbHAs Harpy3Ka, CBEpX
MOIITHOCTH JIpEHaXa.

Ha ocHoBe mpoBeNCHHBIX HAOMIONCHUN TOTy4YeHa 3aBUCUMOCTH JIPEHAKHOTO
MOIyJIi OT CTENEeHW OJHOBPEMEHHOCTH TmosmBa B Mexapenen (Puc.4, 5).
OnHoBpeMeHHOe opolieHue Ha Oosnee yem 50 % rmuiomaan MexApeHbs YBEIUYUBACT
KPaTKOBPEMEHHO JPEHAXKHBIM MOIYJIh BIBOE, a KOT/Ia BOJAA OJHOBPEMEHHO IMOJAETCS Ha
Menbie yeM 20 % mmomiaan ymenbmaer Moaysib Ha 30...40 % oT pacuerHoro. OTOT
aHaJIN3 MOKA3bIBACT, YTO (OPMHUPOBAHKE «OyTpay TPYHTOBBIX BOJI OKa3bIBa€T HEOOIBIIOE
BIIUSTHUE Ha 00BbEM JPEHAXHOTO CTOKA, HO KPAaTKOBPEMEHHO APEHAXHBIM MOJYJIb MOXKET
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Bzaumocsazv mesncdy opowienuem u openasicem

BJIBOE IMPEBBICUTh PACCUUTAHHYIO IO CPEIHUM IOKA3aTEIsIM BEIMYMHY. DTO OCOOEHHO
NPOSBIIAETCA B MPOLIECCE MPOMBIBOK, YTO JOJIKHO YUUTHIBATHCSA MPHU MPOCKTUPOBAHUU
JPEHa’Ka ¥ OJJHOBPEMEHHO IIPU OIPEAEIEHUH ONTUMAIBLHOTO peXUMa IOJIUBOB.

Tabnuna 4. Pe3ynpTaTsl pacyera pacxoI0BaHUS BOJIBI, IIOAAHHON Ha MOJIE

Howmep VIB, M Pacuernble mapamerpsl Bogo- gl(?}l;’eM

fomea 1o nocrne We o Wi ommaa h=W
Msm. ET+AET Q+Aq Hpgyq u K

II0JIMBA _ TIOJIUBA u.10

1. 1 255 1.82 0.73 492 52 1.15 518 349  0.048

2-7.06 2 248 1.8 0.68 (35%) (4%) 1.08 (36%) (25%) 0.05

m=1411 3 2.54 1.7 0.89 1.19

(100%) 0.77 1.14 0.05 0.70

2. 1 259 1.89 0.7 430 28 1.19 658 311 0.044

23-30.06 2 2.5 1.78 0.73  (30%) (%) 1.10 (46%) (22%) 0.043

m=1427 3 248 2.07 0.41 1.08 0.076

(100%) 0.61 1.12 0.054 0.60

4. 1 217 1.95 022 4554 132.6 0.77 470 106 0.048

25-29.07 2 2.15 1.94 021  (39%) (12%) 0.75 (40%) (9%) 0.050

m=1164 3 2.11 1.88 0.23 0.71 0.046

(100%) 0.22 0.048 0.22

5. 1 2.16 1.84 032 376 106 0.76 430 210 0.06

7-11.08 2 2.12 1.81 032 (34%) (9%) 0.72 (38%) (19%) 0.068

m=1122 3 2.11 1.65 0.46 0.71 0.046

(100%) 0.36 0.06 0.35

IIpumeuanne: PacueTsr ot 310 mojmBa Ha MPUBOISTCS.

1., 2., 4., 5.: HOMep MOJNMBA; CIeyIOMAsi CTPOKA MOC/e HOMepa MoimBa: cpok moiuea (JJI/MM); m: monuHas HopMa, M>/ra;
100%: % ot nonusHOI HOpMbl; ET: cpennenexanHoe cymmapHoe ucnaperue, MM; AET: npeBblilieHne cyMMapHOro UCIapeHus B
JHH TIPOBEICHHUS TIONMBA HAJ €ro CpeHENCKAJHOM BETMUHHOM, M /ra; Q: CpeiHeeKaTHbIi IPEHAXHBIA MOIyIb 32 BBIYETOM
OJ3EMHOrO MPUTOKA, M/ra; Aq: yBEIMUYEHHE APEHAXKHOrO MOIYISA 33 CUET KAMLIAPHOro copoca, m’/ra; Hegy: riyGuua
CBOOOHOM MOBEPXHOCTH, T.€. paccTosHue Mexay Y[ B 1 mOBepXHOCTBIO OYBBI, M; W,: IOMOJIHEHNE BIard B 30HE adpaluu 10
III1B; Wy kanuuisipHbId cOpoc B IPYHTOBBIE BOJBL; LL: 1OJIS €IMHULIBL

BuiBoaLI

[Ipu oleHka B3aWMOMEHCTBUSI OPOIICHUS M JPEHaXka, OMPENeIsieMOro BBIOOPOM
MEIHOPATUBHOTO pPEXKMMa U €ro MapaMeTpoB, CIEAyeT YYMThIBaTh, YTO Kak
OpPOCHUTEIIBHBIN MOIYJIh U €r0 HHPWIBTPAITMOHHAS J0JIs, TaK H, OCOOCHHO, COOTHOIIICHUE
BBICOTHI KAMMJUTSIPHOTO TOAHATHS W TIIYOWH 3aJI0KEHUS IPEH OMPEICISIOT CyMMapHBIC
3aTpaThl BOJIBI HA OpOIlIEHUE U ApeHax. ONTUMaIbHbI METHOPATUBHBIN PEKUM B CBSI3U
C 3TUM JOJKEH HAXOJUTHCS C YYETOM OSTHUX BCEX MapaMeTPOB M AJIEMEHTOB BOJHO-
COJIEBOTO Oasianca, 0000 MUHEPAIU3AIUU TPYHTOBBIX U OPOCUTEIBHBIX BOJI.

Bropoit o4eHb BaXHOW OCOOCHHOCTBIO COYETAaHUS TOBEPXHOCTHOTO TOJHMBA U
Pa3IMYHBIX BUJIOB JIpEHAXKA SIBIISETCS HEPABHOMEPHOCTh MH(MUIBTPAIIMH MO OpOIIaeMOn
MJIOIIAIM, 3aBUCSIIAsl KaKk OT MapaMeTpoB TexXHUKH monuBa (Xopct u dp., 2005),
WHTCHCUBHOCTH  OJHOBPEMCHHBIX IIOJMBOB B  MEXKIPEHbe -  KOI(Q(UIIMCHTA
UHQUIBTPALIMOHHOTO TMHTAHMUS 1O IUIONIAAM, TaK U OT (OpPMUPOBAHUS «OYyrpay
TPYHTOBBIX BOJI ITOJI BIUSIHUEM JIENIPECCUOHHBIX KPUBBIX.

Tem HE MeHee, XOTSI BOSHHMKHOBEHHE ITHX «OYTpOB» M YBEIHMUMBACT MOTPEOHOE
3HAQYEHUE PACUYETHOTO APCHAXHOTO MOXYJS, B TO K€ BpPEMs CO3/aeT ONpeNeTeHHBIN
3arac B MHTEHCUBHOCTH JIPEHAKHOTO OTTOKAa 3a cueT pacTtekaHus 1o 25 % oObema
GUIbTPAMOHHOTO «OyTrpay.
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