16 - BBAUMOCBA3b MEXAY OPOIIEHUEM U JIPEHAKEM

B.A. I[yXOBHblﬁl, X.H. fllcyﬁosl, I YMapOB1

Pedepar: Opomenne HeMbicInMO 0€3 ApeHaka — ECTECTBEHHOTO WM UCKYCCTBEHHOTO
— 7 CO3JaHUs YCIOBUU MO TOJIECPXKAHUIO HEOOXOIMMOI0 BOIHO-COJIEBOTO PEKHUMaA
moyB. B apuaHOW 30HE COOTHONIICHHE JpeHaka W OpOIICHHS OOecreynBaeT
MPEAOTBPAILICEHUE COJICHAKOIUICHUS! B KOPHEBOW 30HE ISl MOJACpP>KaHUS HaJJIexKallnx
BJIQXXHOCTHBIX YCJOBUH TOYBBI, OMpPEACNISIET BO3MOXXHOCTh MUHHMMAJIBHBIX PacXoJI0B
BOJIbl HA €MHUILY MPOAYKIMHU U IUIOLIAIM, a TAKXKE CO3/1a€T BO3BPATHBIA CTOK B PEKH, C
MUHHUMAaJIbHBIM BO3JICHCTBHE HA Ka4eCTBO BOJbl. HO OJTHOBpEMEHHO cOUYeTaHue JApeHaxka
U OpOIIEHUS CO3/1a€T HEPAaBHOMEPHOCTh (IFE€TEPOTEHHOCTh) BO3JCUCTBUS  HA
BO3JICNIbIBACMbIC TUIOMIAA M MOXET MPUBECTH K 3HAYUTEIBHBIM OTKJIOHEHMSIM OT
pacyeTHBIX IapaMeTPOB BOJIOMOTPEOJIEHUS U MapaMeTPOB IPEHAXHOTO CToka. Bce atm
ACTIEKTHI 00CYKIAIOTCS B JAHHOU CTaThe.

KnroueBble cjoBa: apeHax, OpOIICHHWE, MEIUOpAIUs 3€Mellb, BOJHO-COJICBBIC
peXuMBI, (PU3HUECKHe CBOWCTBA MTOYBBI, TPYHTOBBIE BOJIBI.

BBenenue

B mporuecce o06pa3oBaHusi 3eMHOW KOpBI B IreOMOP(}OIOTHYECKO-TUTOIOTHYECKON
CTPYKTYpe c(HOPMHUPOBAIHCH CTPOTO OINpPENEICHHbIE PEKUMBI BOJHO-COJIEBOTO OOMEHA.
WX MHTEHCUBHOCTH ONPEAEAeTCs] NPUPOJHO-KIMMATUYECKUMH YCIOBUSAMU (HAaIpUMep,
BJIaroo0ECleYeHHOCTh W HCIApeHHe) U TreoMop(OIOrHYecCKUMU  OCOOCHHOCTSIMH,
dbopmMupysi MHIUBUAYATbHBIN NPUPOAHBIN KOMIUIEKC, XapaKTEPHU3YIOIIUNCS CTETEHBIO
€CTECTBEHHOW JIPEHUPOBAHHOCTH TEPPUTOPUM C ONPEACICHHBIM ITOBEPXHOCTHBIM U
MOJI3€MHBIM CTOKOM.

Oportiienne cenbX03KyJIbTYp MPHU CYIIECTBYIONIUX CIOCO0aX MOJMBA 3aKOHOMEPHO
BBI3BIBAET MOTEPU BOJBI HA BCEX 3BEHbSIX HMPPUTALMOHHON CETM M Ha MOJAX, 4YTO
IPUBOJIUT K U3MEHEHUIO €CTECTBEHHBIX PEKUMOB M YPOBHS I'PYHTOBBIX BOJI U MPOLIECCOB
COJICHAKOIUIEHUSI B IIOYBE. B 3aBUCMMOCTH OT MOIIHOCTH €CTECTBEHHOIO OTTOKA
MOA3EMHBIX BOJl, @ TAKXE WHTCHCUBHOCTH HMCHApEHHUs] BOJbI, ’TH HU3MEHEHHUS] MOTYT
NPUBECTH (UM HET) K CO3/IaHUIO ONPEAEIICHHBIX TUIIOB U MOLIHOCTEW JpeHaka U APYyTrUX
MEPOIPUSTUI JJIs IPEAOTBPAIICHHS HEOIArOMPUATHOTO BIUSHUS Pa3BUTHUSL OPOIIAEMOT0
3eMJICICIINS.

B LlenTpasibHOi A3UM 110 NPUPOJHO-KIMMATUYECKUM IPU3HAKAM BBIIEISAIOTCS JBE
KpYIIHbIE JaHIIa(QTHO-3KOIOTMYECKUE 30HBI:

- IIOAT'OPHBIC paBHHUHDbI, BKIIIOYasa
® PCUYHBIC TCppaCbl PCK BCPXHETO (‘{aCTI/I‘lHO Cpez[Hero) TCUCHUA, IIOAT'OPHBIC
PaBHUHBI, XOpOHIO APCHUPOBAHHBIC B CCTCCTBCHHBIX YCIIOBUAX
¢ BOJIHUCTAad IMPCATOpHasA paBHHUHA C WHTCHCUBHOM APCHHUPOBAHHOCTBIO

! MexrocynapctBennas Koopaunauuonnass BopoxoszsiictBenHas Kommuccust IlentpansHoit Asum — HayuHo-
WNndopmanmonnsiii Llentp (HUL[ MKBK), V36ekucran, 700187, r. Tamxkent, m-B Kapacy-4, nom 11;
dukh@icwec-aral.uz
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® KOHyCa BBIHOCA, BEPXHSA 4acTh KOTOPOIO XOPOLIO APEHUPOBAHA, & HIDKHAS HE
UMEET OTTOKA TPYHTOBBIX BO/I;

- IIyCThIHHBIE HU3MEHHOCTH

® peuHble Teppachl (CpeIHUE U HUXKHUE), CIa00IPEHUPOBAHHBIE B €CTECTBEHHBIX
YCIIOBHUAX

® QUTIOBHAJIBHBIC PABHUHBI, 3aMKHYTHhI€ KOTJIOBHUHBI, HE HMEIOIINE OTTOKa
TPYHTOBBIX BOJI 32 TIPECIBI

® JeNbTHl MIPUMOPCKHE, O6ECCTOUHbBIE

® JIeNbTHl CYXHX, MEIKUX M CpPEIHUX pPEK, UMEIOIIUE ITOA3E€MHbIE CTOKH 3a X
TIpeICIb.

[To ruaporeos0ro-nOYBEHHO-METUOPATUBHBIM YCIOBHSAM TeoMop(dororuyeckue
CTPYKTYpPbl TOATOPHBIX PaBHHUH, 32 HUCKIIOUYEHUEM IMOCIETHEH THAPOTre0JIOrnuecKon
30HBI, OTHOCSTCS K paspsily MHTCHCHBHO APECHUPOBAHHBIX TEPPUTOPUN C TIIyOOKUM
3anieranuem (>5,0 M) cnaboMuHepanu30BaHHBIX TPYHTOBBIX BoJ (10 1.5-2.0 r/n), a Takxke
HE3aCOJIeHHBIMU TIOYBOTPYHTAMH Ha O0JbIIyIo TIyOouny. B Gosnbmieit yacTu 3T paiioHbI
WMEIOT OTHOCUTEIBHO BBICOKHE artMmochepubie ocanku (Gompmie 350-550 mm) u
OTHOCATCS K 30HaM (OPMHPOBAHHUS M TPAH3UTA TOJ3EMHBIX BOJ K HIDKEISKAIIAM
reoMop(hOJIOTUYECKUM CTPYKTypaM. B CBs3u ¢ 3THM, BOJHO-COJIEBBIE OalaHChl ITHX
MAaCcCHBOB B €CTECTBEHHBIX YCIOBHSX W TPU PA3BUTHHA OPOIIAEMOTO 3EMIICIIEIIHS,
CKJIQ/IBIBAIOTCS OJIArONIPUSITHO — B HUX HE TPeOyeTCs CTPOUTENBCTBO IpECHAXA, M 3a/1a4a
AHTPOITOTEHHBIX MEPONPHUATHH CBOJUTCS K OOECIICUECHUIO YIPABJICHHUS BOJIOM B IEISIX
MUHUMH3AIMM  TIOTEPh BOJbI HA IMOJSX W HUPPUTALMOHHBIX CHUCTeMax Jyis
MPEAOTBPAIICHAS JIETPaJlalliil TOYB (CMBIB U APO3Wsi) U JOMOIHHUTEIHHON MOIIUTKA
HIDKEJICKANTUX BOJOHOCHBIX TOPU30HTOB.

Bce pailoHBl MyCTBIHHOM 30HBI M YacThb KOHYCOB-BBIHOCA IIOATOPHOM 30HBI,
BKJIIOYAsT HU3KHE PEUYHBIC Teppachl, nepudepruiiHpie 9acTi KOHYCOB-BBIHOCA U KPYITHBIC
nenpeccuy, oOpa3oBaHHBIE B AJUTIOBHABLHBIX PaBHUHAX M JEIbTaX PEK OTHOCSTCS K
cnabo- ¥ HE [PEHUPOBAHHBIM TEPPUTOPUSIM, TJ€ B €CTECTBEHHBIX YCIOBMSX
dbopmupyrotcs ruipoMopgHbIe MIOYBBI c ONIU3KUMU YPOBHSIMU
BBICOKOMHMHEPAIN30BAHHBIX TPyHTOBBIX Bojx (mo 3.0 M). 3aech CKIaabIBacTcs
TIOJIOKUTENILHBINM  BOAHO-coNleBoM Oamanc. Ilpm 3TOM moBcemecTHO Qopmupyercs
CTaOMJIBHO BBICOKAsl BJIAXXHOCTb I'PYHTOB 30HBI a’pallid, 3a HCKIIOYEHHUEM BEPXHETO
cnos (mo 1.0 M), TIe OHA MOJABEpP)KEHA PE3KUM M3MEHEHHEM W, OCOOCHHO, B MEPHUOIbBI
rojia, KOrjila OTCYTCTBYIOT ocajiku. OCBOCHHE U OPOIIICHUE TAKUX 3€METb JIUIIb YCKOPSET
U ycyTyonseT GopMUpPOBAHUE MOJOXKUTEIBHOTO BOJHO-COJIEBOrO OanaHca, 4To Tpedyer
CTPOUTENBCTBA HCKYCCTBEHHOTO JIPEHAXA.

B 30HE IIyCTBIHHOM HU3MEHHOCTH c riyOOKuM 3aJIeraHueM
BBICOKOMHHEPAIN30BaHHBIX TPYHTOBBIX Box (Oosee 3.0-3,5 M), ¢ OonpmmuMu 3aracaMu
COoJIE B TOpPU30HTAX, IIOABEPKEHHBIX W3MECHECHHMSAM B €CTECTBEHHBIX YCIJIOBHSX,
CKJIaJIbIBA€TCSl OTPULIATEIIbHBINA BOIHO-COJICBOM OAJIaHC C PACCOJICHHEM ITOYB HA TITyOUHY
a0 1.0-1.5 m. Ilpu 3TOM, B 3aBHCHMOCTH OT MEXAHUYECKOTO COCTaBa M CIIOKECHHS
MIOYBOTPYHTOB, (POPMUPYETCSI N3MEHUYHUBBIA MPOQPIITH BIAXXHOCTH IO YPOBHS IPYHTOBBIX
Boa. OObIYHO, BepXHHUi ciaoi 1o 1.5-2.0 M ImpakTHYECKU HCCYILUEH, a HHXXE BIAXKHOCTb
U3MEHAETCS B MUPOKUX mpeaenax ot 12-14 % mo 18-20 %. Ha takux 3emisx mnpu
OCBOEHUHU M OPOILICHUM CKIIAJIBIBACTCS MOJOKUTENbHBIA BOAHBIN OanmaHC C CONEBOM MO
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THIy HAaKOIUIEHUs B 30HE a’pauud. [Iponecc nogrema YI'B conpoBoxkaaercss pocTtoM ux
MUHEpaJIM3aliK 32 CUET BhIIIETauUBaHUs COJIEH, COAepKAIINXCS B TOYBOTPYHTAX.

B 1ieiom mo tepputopuun LleHTpanbHOM A3MHM 3eMIIM C €CTECTBEHHBIM JIPEHAKOM,
00eCcTeUrBaIOIINM JIOCTATOYHBIA OTTOK B YCJIOBHUSIX OPOIICHUS, COCTAaBIsIOT 37.5 %, Ha
OCTaJILHON TEPPUTOPUU TPEOYETCS MCKYCCTBEHHBIM JIPEHAX, HHTEHCUBHOCTh KOTOPOTO
ompeneNsieTcsl mapameTpaMu BOJHO-COJIEBBIX OallaHCOB OPOIIAEMOM TEPPUTOPUU, 30HBI
a’paIvy ¥ TPYHTOBBIX BO/I.

[lox BAMSHMEM ECTECTBEHHBIX IIPOLIECCOB BJIArOOOMEHa Ha HEOPOIIaeMbIX
TEPPUTOPUSX  YCTAHABIMBAETCA  JOCTATOYHO  CTAOWIBHBIA  BOJHBIM  OanaHc,
ONpeneNsieMblii NHTEHCUBHOCTBIO €CTECTBEHHOI'O HCIIAPEHHUsI, OCAJKOB, OTTOKA B PEKY,
MPUTOKA C BBILIETCKANIMX TEPPUTOPUN M (UIBTPALMM B TOJACTWIAIOIINE HANOpPHbIE
IUIACTHI, IPU KOTOPOM CKJIQ/IbIBAIOTCSI €CTECTBEHHbBIE PEKUMBbI TPYHTOBBIX BoA (Puc. 1).
[Ipu »TOM H3MEHYMBOCTH YPOBHEH W MHUHEpaIM3AIMU TPYHTOBBIX BOJ OO0YCIOBJICHA
KOJICOAHUSIMM ~ OCAJKOB, PEXHMAaMHU  €CTECTBEHHBIX  BOJOTOKOB,  MpPOIECCAMU
€CTECTBEHHOI0 NEPEHOCa COJIEW U MX aKKyMYJILMHU, & TAaKKe MOATOIJIEHUEM BO BpeMs
IIABOJIKOB WJIM OCYIIEHUEM BO BpeMs 3aCyX.
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Puc.1. B3anmopeiicTBue (IMHAMUKA) €CTECTBEHHBIX BOJ IIPU OTCYTCTBUU OPOIICHHS

(P, - armoctepnsie ocankm; E; = E + T, — sBamoTpancmupanus; ®g, ro, Rg - CKOpPOCTh Berpa,
OTHOCUTENIbHAS CpEAHEMECSYHas BIAXKHOCTb M PAaJUAaLMOHHBIA OanaHC, COOTBETCTBEHHO; Aq —
BEPTUKAIBHBIA BOK00OMEH; P;, — npocaunBanne aTMochepHBIX 0CcanKkoB; Ey, — HCIapeHne ¢ rpyHTOBEIX
Boa; GWT - YI'B; I — noazemHsIi puToK B peky; I — O moa3eMHbI MPUTOK U OTTOK)
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Yenopeueckass OEATEIBHOCTb, 0COO0 BOJHOE XO3AWCTBO M OPOLICHHE, BHOCHT
3HAYUTEJIbHbIE KOPPEKTUBHI B €CTECTBEHHBIE T'MAPOTEOJIOTHUYECKHUE MPOLIECCHl, KOTOPHIE
NPOSBIIIOTCS B IOABEME WJIM CHWXKEHHHM YPOBHEW TPYHTOBBIX BOJ, YBEIMYEHUHU
noaroruieHus. Kpome Toro, 31aHUs, KOMMYHUKALUU U JIPYyTU€ OOBEKTHl IO-Pa3HOMY
BJIMSIFOT Ha PEXHUMbI TPYHTOBBIX BOJ Ha UX B3aUMOJEHCTBHE ¢ pekoil. OpolleHne pe3ko
U3MEHSET €CTECTBEHHBIM PEXUM U CO3/7aeT JUHAMUYHbIE YCIOBHs NepedopMUpOBaHUS
OBITOBBIX IHMKIIOB, KOTOPHIE B MOCIEAYIONIEM CTaOMIM3UPYIOTCS MPH HOBBIX CKOPOCTSIX
BOJI0000pPOTa U MHTEHCUBHOCTSIX BIArooOMeEHa MEXKAy MOBEPXHOCTHBIM CJIOEM U Oolee
INIyOOKMMH CIIOSIMM IIOYBBI B 30HE a’paly, MEXIy 30HOM a’pallud M IPyHTOBBIMU
BOJIaMHU U, HAaKOHEIl, MEX/1y TPYHTOBBIMU BOJaMH U COPOCHOM CETbhIO, a TaKKe peKami,
o3epamu 1 6eccTouHbIMM BnaauHamu (Puc. 2).

A
i S

Puc.2. BzanmoelicTBre OpOIICHHSI B IPeHAKa B OPOCUTEIBHBIX CHCTEMAaX
(P; - ocanku; Wi, — Boo3abop u3 pexu; Wi (1-1);) — moTepu Ha cucteme, U3 HUX d;- MOTepU Ha UCHIAPEHUS
¢ opocuTenpHOM cetd, d; — morepu Ha uibTpaIryio, d; — MOTepU Ha TPaH3WUT.cOpoc; I, — opocuTenbHas
Boza; I.(1-ni)d, —morepu B none, E; = E + T, 3Banorpancnupanus; E,, — rucnapeHue ¢ rpyHTOBBIX BOJ;
Wy, I, R - CKOpOCTh BeTpa, OTHOCHTEIbHAS CPEIHEMECSJHas BIKHOCTh M PaJAMAIlMOHHBEIN OanaHc,
COOTBETCTBEHHO; A( — BEpTUKAIbHBIN Bo1000MeH; Py, + I(1-1;)d; — mpocauuBaHue ¢ 0poIaeMoro mosis;
I — mon3emubIil pUTOK B peku; | - O moa3eMHEBIN MPUTOK - OTTOK; D + s — qpeHakHO-COPOCHBIE BOJIBI)

XapakTep 3JIEeMEHTOB BOJHOTO OalaHca 30HBI a’pallii U TPYHTOBBIX BOJI 3aBUCHUT
ot KIIJ[ opocHuTenbHON CHUCTEMBI, TEXHUKH IOJMBA, 3aCOJICHHOCTH IOYBOIPYHTOB H
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TpeOOBaHMN HA HMX MPOMBIBKY, (UIBTPALMOHHBIX CBOWMCTB, YCJIOBUW B3aHMMOCBSI3U
TPYHTOBBIX BOJl OPOIIAEMOI0 MACCHBA C NPUJIETAIOIIAMHA BOJAOHOCHBIMH T'OPHU30HTAMM.
ITpu stom KIIJ[ cuctemsl, TEXHUKA NOJMBA U NPOMBIBHASI HOPMa SIBISAIOTCS NEPBUYHO
yOpaBliseMbIMU (DaKTOpaMH, a MX B3aUMOCBSI3b C TPYHTOBBIMHM BOJIAMU — CIIEICTBUEM
U3MEHEHHsI YPOBHS TIPYHTOBBIX BOJl Ha MAacCHBE, KOTOPBIM MOXHO pEryJIupoBaTh
IPEHAXKEM.

Paznuunsi B MPOXOXKACHUU  TUIPOTEOJIOTrO-MEIHMOPATUBHBIX  MPOLIECCOB
OMPENENAIOTCS, B OCHOBHOM, pa3IMUUsIMH B TeOoMOP(OJOTHIECKOM CTPOCHUU
naHAmadToOB, CTENEHbIO E€CTECTBEHHON JPEHUPOBAHHOCTH U BEIMYMHON MPUTOKA
MOA3EMHBIX BOJ C OKpyXKawmeil tepputopun. Ilocnennue 3a4yacTyr0 CO34ar0T
MEPBUYHYIO HAMOPHOCTh TPYHTOBBIX BOJ, KOTOpass JIOMOJIHSIETCS BTOPHUYHOM,
BO3HUKAIOIIECH MPU HAMOTHEHUH CUCTEM M KPYIHBIX MarucTpalbHBIX KaHAJIOB, KOTOPHIE
UMEIOT XOPOIIYIO THAPABINYECKYIO CBSI3b C MOJA3EMHBIMH BOJIAMHU.

C mno3unmii  TpeOOBaHWUU JpeHaXKa, OMACHBI 30HBI, TIJI€ WHTCHCHUBHOCTH
€CTECTBEHHOTO TIOJI3EMHOT0 OTTOKA MEHBIE CyMMapHOH MH(DWIHTpAIMK U TPUTOKOB K
MOJA3EMHBIM BOJIaM WJIM TJ€ TOJA3E€MHBIE BOJbl HAMOpHbIE U  (POPMHUPYIOT
JOTIOJTHUTENbHBIN ToJcoC B 30HY a’pauuu. C 3TON TOYKU 3peHus OOJIbIIOE 3HAYCHUE
uMeeT paboTa MO OIEHKE BEJIUYHHBI «IIPUTOKA-OTTOKa» TPYHTOBBIX Boa (I — O) m
OCOOCHHO, TIOJ3EMHOTO TIPUTOKAa HAMOPHBIX BOJ JJIS YCTAHOBJCHHUA TOTpeOHOMU
MOIITHOCTH HMCKYCCTBEHHOTO ApeHaxka — D,. B Ttabmuue 1 mnpuBomsaTcs 3HaUYCHUS
MOJI3EMHOTO TPHUTOKA-OTTOKA 10 30HaM IUTaHUpoBaHUS B OacceitHax CrIpmappu U
AMyapbu.

Tabnuma 1. YpaBHeHHs1 BogHOTO OanaHca.

Venosus Bbananc YpaBHeHus Howmep
Ot AW =(I-0)+(I-O)+(P. ~1,)~ !
= E,~(E+T)*p
<]
E %’E 30HBI adpaluu AW, =(I-0)+(P.~1,)~E, - 2
BN (E+T)*q
5 0o g2
:5 ; % gEZHTOBLIX AW = ({_ Q) + q + p 3
. OGumit AW =(I-0)+(I-0)+(P. -1 ,)+ 4
) o
= V,-w,)-E,~(E+T)%p
% 3oHb! aspatun AW, = (I-0) +HP, —1,)-E, - 5
E ~
2% (E+T)+(F, -w,)+(-a)F, q
= 5 r
l,:l § B(];)ZHTOBBIX AWgw — ({_ Q)+F; iq ip 6
= OGmii AW = (I-0)+(I-0)+ (P —1,)+ 7
(V,=w,)=(E+T)=E,~D%p
Q — —
é 30HBI a3paluu AW,=(I-0)+(P,-1,)-E, — 5 BT.
g (E+T,)+ (¥, -w,)+(1-a)F, +q
<
= E Ipyntosbix AW =(I-O)+aF. tq+ 8
B2 o o =(U—-O)+aF, *q*p

AW: cyMmapHOe W3MEHEHHE 3alacoB BOJbl B TpaHHIAX OalaHCOBOTO y4yacTKa 3a pacyeTHbIH mepuod; [ . HPHTOK

MOBEPXHOCTHBIX BOX; () : OTTOK TIOBEPXHOCTHBIX BOJ 3a MPEIEIIBI GaTaHCOBOTO y4acTka; I: mpUTOK TpyHTOBBIX BOI; O: OTTOK
IpyHTOBBIX BOJ; P.: atMocdepHsie ocanky; I moBepxHOCTHBI cTOK; E,,: ncnapeHue noBepxuocTHbIX Box; (E+T,): ucnapenue u
TpPaHCHUPALUA U3 IOYBbI; £P: BEPTUKAIBHBIA BOJOOOMEH 0allaHCOBOTO CJIOSl ¢ MIyOOKMMH IOA3EMHBIMH BOJAMHU (3HAK «+» -
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BOCXOJSIIEE HAIIOPHOE TMMHUTAHUE, 3HAK «-» - HPICXO,D;HHIPII)’I TOTOK I'PYHTOBBIX BOZ[); AWa: U3MECHCHHME 3aI1acoB Bjlard B 30HE
aspanuu B rpaHyuax 0aaHCOBOTO ydactKa 3a paC‘IeTHHfI IICPUOJ; iqi BepTPIKEUILHLIﬁ BOI[006MCH MCXKIY NOYBCHHBIMU H
TPYHTOBBIMH BoJaMu; AW,,,: H3MEHEHHE 3aIlacoB TPYHTOBBIX BOJ B TIpejenax 0aJaHcOBOrO yd9acTKa 3a pacueTHBIH mepHon; Vi
BOJIOIIO/Ia4a OPOCUTEIBHOM BOMIBI; Wy, COpOC ¢ moBepxHOCTH nouiel; F,: GunbrpaliionHsie noTepu u3 KaHajos; a: ko3¢ Quiuenr,
BBIPAKAIOIMHU JIOMII0 OT (GUABTPALMU U3 KaHAJIOB, HAYLLYIO Ha NUTAHHE I'PYHTOBBIX BOX; (1-a): Kod(dHLMEHT, BRIpaKatommi
JOJII0 OT Q)HﬂpraHI/II/I M3 KaHAJIOB, UIYIYIO Ha ITOIOJHEHHUE 3a11aCOB B 30HE adpallvu; D: ,Z[peHa)KHBIﬁ CTOK.

XapakTepHO, YTO MOATOPHBIE M MEKIOPHBIE [OJIMHBI, [JE€ PACIOJIOKEH WU Hall
O0BEKT MCCIEIOBAHMS, XaPaKTEPU3YIOTCSl OOJBIIMME BETMUYMHAMH Pa3HUIBI B TIPUTOKE-

3

ortoke (®Depranckas obmacte — oxoimo 5000 wm’/ra), Oonpiras YacTb KOTOPOTO
MPUXONUTCS HAa OCEHHE-3UMHMM Iepuoi. BenmnunHa €XerogHoro HamopHOrO INMUTaHHUSA
COCTaBIsIET MJi1 HEMOCPEACTBEHHO Hamero yuactka 2500 M/ra, 9TO TAKKe
noareepxkaaercs mo moxenu RZQWM (Crymuna u ap.., 2005), rae 3ta BeauduHA
cocrapisger 248 MM B TOA. DTUM OOBsACHAETCS TOT (HaKT, YTO 3a4acTy0o 00BeM
JIPEHAKHOTO CTOKa (KaK CyMMa aHTPOINOT€HHOTO M E€CTECTBEHHOTO IPUTOKA-OTTOKA)
MIPEBBIMIAET 00BEM BOJIOTIOIAYH.

Boano-cojieBble 0ajIaHChI  OpOIIIAeMOIl TEePPUTOPHH, 30HbI aIPANMU M
TPYHTOBBIX BOJ

Jlnst xapaKTepuCTUKH TMPOLIECCOB B3aWMOIEHCTBUS OpOLICHUS M ApEHa)ka O4YeHb
Ba)KHO COCTaBJICHHE HapAIy ¢ 0OIMM OajaHCOM BOJBI U COJICH OpolllaeMoi TeppuTOpUn
TaK)X€ COCTaBlIeHHE OaTaHCOB 30HBI a’pallié M TPYHTOBBIX Boj. OOBEM U mapaMeTphl
HCKYCCTBEHHOTO JIpEHAXKa OIPEACIIIIOTCS aHaJU30M BOJIHO-COJIEBBIX OalaHCOB Ha
COBPEMEHHOM YPOBHE U MX U3BMEHEHHUEM Ha NIEPCIICKTUBY MPOTHO3HBIM PACUETOM.

BoaHo-coneBbie GalaHChl OTPAXKAIOT PA3HOCTh MEXKY CYMMapHbIM MOCTYILTIEHUEM
U PAcxXoJ0BaHMEM BOJbl WU COJIEH, PABHYK0 M3MEHEHHIO HX 3alacoB B Ipenesnax
0amaHCOBOTO y4yacTKa 3a OIPEJCJICHHBIM IepHoJ BpeMeHU. B  3aBucumoctd oOT
MOCTABJICHHBIX 3a/lad MOTYT OBITh PAacCMOTPEHBI OalaHCHl OPOIIAEMBIX MAaCCHBOB,
OTIEJbHBIX XO34KWCTB M YYAacTKOB. B KaKIOM KOHKPETHOM CIIy4yae OIpPEIEsSOTCs
MPOCTPAHCTBEHHbIE T'PaHUIbI O0AJlaHCOBOIO YYAacTKa, PAcUETHbIH IIEpUOJ BPEMEHH U
WCTOYHUKHM  TOCTYIUIEHHS  BOJbl. bamaHCOBRIMM  pacueTaMu  yCTaHaBIMBAETCA
HAIPABJIEHHOCTh H3MEHEHMS DKOJIOTO-MENHOPATUBHBIX IPOLIECCOB IIPH  PA3BUTHHU
OpOILIAEMOTI0 3eMJIEAENHS (M3MEHEHUE BIIAr0- U COJIE3AacoB), UHTEHCUBHOCTb MOJIUTKU
— IEepeHoca BOJbI U3 30HbI adpalli B TPYHTOBbIE BOJIbI, CKOPOCTH MOIBEMA T'PYHTOBBIX
BOJ M JMHAMHKA MX MHUHEPAIU3alUU U HEOOXOAHUMbIE MEPONPUATHS 10 YIPABICHUIO
HWMH.

B3anMoCBSI3b MEXKAY IOYBCHHBIMH, MOBEPXHOCTHBIMH M TPYHTOBBIMH BOJAMU
00BsICHSIETCA Uepe3 OanaHCOBbIC YpaBHEHUS, puBe/icHHbIE B Tabnumax 1 u 2.

Ecnmu ob6mmmu BogHO-coneBbiMU OanancaMu (Tabnuibel 1 1 2) ycTaHaBiIuBaeTCs
KOJIMYECTBEHHOE U MPOCTPAHCTBEHHOE M3MEHEHNE BOAHO-COJIEBBIX 3al1acOB M JIMHAMMKA
HA OpOILAEMbIX 3€MJISIX, TO YPABHEHHUSIMU 30HBI a3palllii U TPYHTOBBIX BOJ OIPEAEIseTCs
BEJIMYMHA BOJO- U COJEOOMEHAa MEXKIY TIOYBEHHBIMU CJIOSMH, TPYHTOBBIMU U
MOA3eMHBIMH BOJaMH. 1o 3THUM KONHMYECTBEHHBIM 3HAYEHUSM BOJ0O-COJIEOOMEHA JaeTcs
OLICHKA WHTEHCUBHOCTH BOJHO-COJIEBBIX MPOLECCOB, MPOTEKAIOMIMX Ha OpPOIIAEMOM
1oJjie, ¥ yCTaHABJIMBAIOTCA ONTUMAJIbHBIE OPOCHUTEIbHBIE U MPOMBIBHBIE HOPMBbI, MpHU
KOTOpBIX o0ecreuynBaeTcsi HeoOpaTUMBIA MPOIECC PAaCCOJICHHUsS IOYBOIPYHTOB 30HBI
a’palid M BEPXHETO CJIOA TPYHTOBBIX BOA. Jlnsi 3TOro HEOOXOAWMO OMpPENeTUTh
ONTUMAJbHBIE MEJIHOPATUBHBIC PEXUMBI, TPU KOTOPHIX Ha TMOJAX CO37aeTCs
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MUHUMaJIbHBIM BOJOOOMEH MEXIYy KOPHCOOMTAeMbIM CIIOEM, 30HOW al’paluud U
TPYHTOBBIMH BOJIaMH.

Tabnuna 2. YpaBHEHHUS COIEBOTO OallaHCa

VYcnosus bananc VYpaBHeHus Homep
L, Oomwi AS=(S =S )+(8,~Sy)+S,£S, 9
28 e e
§ E E 30HBI a3panuu AS, =(S7_Sa)+SAiSq 10
= 5]

g 8 g
= 5 2 I'pyHTOBBIX — _ + 11

w588 B(I))Z}[/ Seu=(S =S )45, %S,

O6mit AS=(S =S )+(S,-S,)+S +S —-S +8§ 12
= - , o I o a i f="%p
=)

Jas)

S5 Somwwmpunm AS =(S —§ )45, +S,+5,£5, 13
93 1 0

o o

(BN =1

I'pyHTO (S _ 14
Eg PYmomk o AS, =(S,-5,)+S, 5,45,
= o

Obuuit AS=(S =8 )+(S,~S,)+S,+S,~S, - 15

1 o0 -
=
£ S,+8,
% 30HBI avpauuu _ 4 13 BT.
&, AS,=(S =5 )+5,+5+S, 5,
%
<

r —(S — 16

ég B(I));HTOBHX AS,, =(S, —S,)+S8,+S,+5, S,

AS: cymMapHOE U3MEHEHHE 3aIacoB COJICH B PaHMIIaX 0alaHCOBOTO y4acTKa 3a PAaCUETHBIH Nepuox; Si: MOCTYILICHUE CONeH ¢
TIOBEPXHOCTHBIMU BOJAMH; S,: BBIHOC COJIeil MOBEPXHOCTHBIMHM BOJAMH 3a Mpejielbl 6anaHCcOBOTO ydacTKa; Syi NMOCTyIJIEHHE
CoJIeH C IIPUTOKOM IPYHTOBBIX BOJ; Sy: BBIHOC COJIEH C OTTOKOM IDYHTOBBIX BOA; S,: IOCTYIIEHHE COJeH ¢ arMochepHbIMU
ocaJKaMHM; £Sp: MOCTYIICHUE MM BBIHOC COJICH IPH BEPTHKAJIBHOM BOJOOOMEHE C IIIyOOKMMH OPH30OHTaMH IOJI3EMHBIX BOJ;
AS,: u3MeHeHHe 3amacoB coNel B 30He adpalliy; +Sq: MOCTYIIEHHE MITH BBIHOC COJIEH MPU BEPTHKATBHOM BOJOOOMEHE MEXIY
TOYBEHHBIMU M TPYHTOBBIMH BOJAaMH; ASg,,: H3MEHEHHE 3aMacoB COJIEH B FOPU3OHTE IPYHTOBBIX BOJ; Si: MOCTYIJIEHHE COJIEH C
OPOCHUTEIBbHBIMU BOJAMH; Sy MOCTYIUIEHHE COJeil ¢ QHIBTPALMOHHBIMU MOTEPSAMHU M3 KaHAJIOB; Sy BBIHOC COJICH C IPEHAKHBIM
CTOKOM.

MeopaTUBHBIN PEKUM M €r0 CBA3b C BOJAONOTPeOJIeHHEM U APeHaKeM

[loq MenuOpaTUBHBIMU pEXKMMaMU B COBETCKOM MEIMOPATUBHOM  HayKe
(Pemerknna,1965)  moapasymeBaeTcsi ~ TakO€  COUYETaHME  HMCKYCCTBEHHONO M
€CTECTBEHHOI0 JIpE€HaXka, BOJAOINOAAYM U arpoTeXHUKH, KOTOPOE OIpeaesseT
B3aUMOJICHCTBUE OPOCUTENBHBIX U IPYHTOBBIX BOJ U BJIMSET HA BEIIMUYMHY CYMMAapHOIO
UCTIAPECHMUSI C OPOIIIAEMBIX TIOJIEH, a CTano OBITh, M BOJIOTIOAYY.

MenuopaTuBHbIE PEXUMBI yYCTAHABIMUBAIOTCS MyTEM IMOA00pa W TOAJCPKAHUS
YPOBHS TPYHTOBBIX BOJ C YYETOM UX MHHEpAIM3alMd M COOTBETCTBYIOIIMX
OPOCHUTEIIbHBIX HOpPM IyTEM KOMILIEKCA THUIPOTEXHUUECKHX, arpOTEXHHUYECKHX
mepomnpusituii. Kinaccudukanus 3tux pexxumoB aana J{yxoBaeim B.A. (1983), SAkyOoBbiM
X.N. u UkpamoBsiM P.K. (1983). 'maBHBIM KpUTEpHEM SBIISIETCS CHCTEMa IMOAMUTKU
TPYHTOBBIX BOJI ¥ 30HBI a3palliu.

[Ipu »TOoM wMmenuopaTuBHBIE pexuMbl (Tabmuma 3) JOMKHBI COOTBETCTBOBATH
NPUPOJHBIM YCIIOBUSIM TEPPUTOPHUM, T/I€ pa3BUBAETCS oOpollaeMoe 3emieaenue. B
OPUHLUUIE Ha OpOIIAEMBIX MAacCHUBaX MOIYT OBITh CO3JaHbl BCE YEThIpE THIA
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MCJIMOPATUBHBIX PCKUMOB. OI[HaKO 1A UX CO3daHHA Tp€6y10TC§I Pa3IMIHBIC BOOHO-
9KOHOMUYCCKHUC MMapaMECTpPHI.

Tabnuna 3. OCHOBHBIE XapaKTEePUCTUKU MEIHOPATHBHBIX PEXKUMOB
MenunoparusHblii Xapakrep B3auMoeicTBis  [nTaHne U3 rpyHTOBBIX BOA Mcnapenue u3

pEXHUM C I'PYHTOBBIMH BOJaMU 1 MEJINOpAaTUBHAA 1014, TPYHTOBEIX BOJ,
1000 m’/ra 1000 m’/ra
ABTOMOPGHBIH  ['pyHTOBBIE BOMIBI HE -P<0.05-0.1(E+T,-P)); 0
Y4acTBYIOT B OPOILEHUM, M=0

uH(UIBTpPaLKS UOCT
cBOOOJTHO BHU3
Momny- ['pyHTOBBIE BOJBI MOAMHPAOT+P<(.1-0.2(E+T, -P,); 0-1.5
aBTOMOp(beIﬁ HHq)Hﬂprauﬂ}O M=0.5-1.0
OPOCHUTEIBHOMN BOJIbI, HO CaMH
HE3HAYUTENBHO yYacTBYIOT B
MUTaHUM PaCTEHUI
Tlomy- I'pyHTOBBIE BOJIBI AKTUBHO +P>0.3(E+T; -P)); 1.5-3
TUAPOMOPGHBIA  yyacTBYIOT B TUTAHUU M>2.0
pacTeHul, mpeobanas HaJ B
JI0JIel OPOCUTENTBHOMN BOJIBI
I'mapomMop@ubi [utanue pactenuii B +P>( E+T, -P)); 3-7
OCHOBHOM IIPOUCXOJUT 3a M>5.0
CYET TPYHTOBBIX BOJ B

P: cymmapnas nadunsrpanust; E+T,: osBanoTpancnupanus; M: npoMeiBHas 107s; P: aTM.ocaaku.

s o6ocHOBaHUS HEOOXOAMMOCTH CO3/JaHUS TOrO WM HWHOTO MEIMOPATUBHOTO
pexxuMa TpeOyeTcsi  BBIOJHUTH MHOTOBAapPHAHTHBIE MPOTHO3HBIE W TEXHUKO-
HPKOHOMHMYECKHE PACUEThl MO YCTAHOBJICHHUIO ONTUMAIbHBIX TTTyOWH I'PYHTOBBIX BOJ, a
TAK)K€ COCTaBa M IApaMETPOB MEJIMOPATUBHBIX MEPOIPUATHH, IPU KOTOPBIX
o0ecrieunBarOTCs  ONAaronpusTHbIE YCIOBUS JUIS TOJNYYEHUS BBICOKHX YpPOXKaeB
CEJIbCKOXO3AMCTBEHHBIX KYJBTYP.

Jns peryaupoBaHusT METMOPATUBHOTO PEXUMa IMOYB U €ro BhIOOpa HEOOXOAMMO
YCTAaHOBUTH NIPUIMHHO-CIICJICTBEHHBIE CBSI3U MEXIY Cpeao (Boaa, BO3IYX, COACpIKaHNE
coJiell Y TIMTATENIBHBIX BEIICCTB B KOPHEOOMTAEMOW 30HE), YIPABIAIOMUMHU (haKkTOpaMu
(Bomomofava, JpeHaX, arpoTeXHWYECKHUE TPUEMbl W Jp.) U TOKa3aTelsIMU UX
B3aMMOJICHCTBUSA (POCT U pa3BUTHE BO3JENBIBAEMOIl KynbTypbl). Bmecrte ¢ Tem
CYIIIECTBYET BIIOJHE OMPE/CICHHBIE BOJHO-COJIEBBIC PEKUMBI KOPHEOOMTAEMOUW 30HBI,
COOTBETCTBYIOIIIHE OMOJIOTUYECKUM TpeOOBaHUAM pa3BUTHUA JTAHHOU
CeITLCKOXO3IMCTBEHHON KyNbTyphl (3TanoH). [loaTomMy rinaBHas 3ajmada 3aKiaioyaeTcs B
TaKOM PETyJIMPOBAaHUM MOCTYIUICHUSI BJIard U COJIEH OT Pa3IMYHBIX UCTOYHUKOB, YTOOBI
BBIOpAHHBIN BOJITHO-COJIEBOM PEKUM KOPHEOOUTAEMOW 30HBI TIOJCPIKUBAJICS C TTIOMOIIBIO
ONTUMAJBLHBIX CPEJICTB (OPOIICHHE, APEHAX U Np.). Takas 3amaya MOXKET OBITH pelllcHa
myTeM aHaiau3a (OpMHUPOBAHUS M PACXOJOBAHHUS OTMAEIBHBIX CTAaTEH BOJHO-COJICBOTO
Oananca. banaHCcoBBIN MeTO 0OOCHOBAHHUSI METTUOPATUBHBIX PEKUMOB TO3BOJISIET yUECTh
TEXHUYECKOE COCTOSIHUE€ OpPOCUTEIIBHBIX M JAPEHAXHBIX CHUCTEM, OPraHU3AIUIO
3eMJICTIONIB30BAHUS, a TaKXE€ pPacCMOTPETh CTAaThUl (POPMHPOBAHHS BOIHO-COJIEBOTO
peKrMa Ha OPOIIAEMOM I10JIE.
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3a kpuTepud ONTHMH3AIMU BHIOOpa TApPaMETPOB MEIUOPATUBHBIX PEKHUMOB
npuHATHl pexoMeHganuu (/{yxoBHbiid, 1983), mpu KOTOpHIX BBIOMpAETCS BapUaHT,
oOecreynBaroMii MUHUMYM TPUBEIEHHBIX 3aTpaT MpPU CYMMapHOM MHHUMAaJIbHOM
pacxoze Bojbl (OpolieHHe + IpeHa)x) Ha €AUMHUILY MPOAYKIUU CEIbCKOXO035HCTBEHHOM
KyJbTYphl. Pe3ynbTaThl 0000IIEHHONW OIIEHKM ONTHUMAJIbHBIX MMapaMeTpPOB pexuMa s
OCpeHEeHHBIX yciioBuil LlenTpanbHoi A3uu npeacTtaBieHbl Ha Puc.3

g3+

L2 9

L7 4

P

-

Puc. 3. Ontumusaims METHOPATUBHOTO PEKKMMA MO CyMME MPUBEAEHHBIX 3aTPATC YUETOM BOJIBI M ypoxkas: 1 — C= 1 1/,
2-C=21/m;3-3r/m;5—-151/n.
(a: Bomomnonaua, 10° M3/ra; C: o0uiast MHUHEpau3alys TPYHTOBBIX BOJ, I/J1; hy,: YPOBEHb IPYHTOBBIX BOJ, M; hy:
BBICOTA KaMMWUIAPHOTO MOIbeMa, M; 1, 2, ..., 5: KpUBbIC KaMUTATBHBIX BIOXKCHUH B 3aBUCUMOCTH OT hy,/ hy
MUHepaau3aiuy rpyHToBbix Boj (C. r/); b: uncTeie kanBaoxeHus, $/ra)

31ech yYMTHIBAIOTCS KANUTAJIbHBIE BIIOKEHUS Ui OOECTeuYeHHs] JaHHBIX
apamMeTpoB, B 3aBUCUMOCTH OT MMHEpAIU3alUU TPYHTOBBIX BOJ M OTHOCUTEIHHO
napameTpa, MpeACTaBIAIONIET0 OTHOIIEHHE YpPOBHS TPYHTOBBIX BOJ h;; K BenuunHe
kamwuisipuoro noabema (hy) (HdyxoBueiii, 1983). Kak BumHo, Hanbosiee BBITOJAHBIM
PEXKUMOM SIBIISIETCS] TTOJIYTHAPOMOPGHBIN TIPU COOTHOIIEHUU YPOBHSI TPYHTOBBIX BOJ K
BEIMYMHE KamwuisipHoro mnopora 0.6, 4To cooTBeTCTBYeT B ycioBHsXx DepraHckoi
JOJIMHBI TIyOWHE 3aieranusi TpyHTOBBIX BoJ 1.0-2.0 M mipu ux MuHepanm3anuu 1...2 r/n
wii 2.2 M npu MuHepanuzanmuu 10 S r/m. [Ipum 3TOM, C POCTOM MHUHEpaIu3aluu
rpyHTOBBIX BOJ 710 10...15 /1, HE0OX0IMMO NEPEXOAUTh Ha MOTyaBTOMOP(MHBIA PEXKIM
C JJaHHBIM cooTHoIIeHHeM Oosiee 0.8 U ypoBHEM I'PyHTOBBIX BOJ JocTUTaromum 2.5 M. B
TO K€ BpeMsi TP OCBOEHUU HOBBIX 3eMeJh C rTyOokuM 3aneranueMm YI'B Gomnbiie 3.5-4.0
M M ONPECHEHHBIM MMOYBEHHBIM CJIOEM B €CTECTBEHHBIX YCIOBUSIX BBITOJHBIM SIBIISIETCS —
aBTOMOP(MHBIN pPEXUM, CO3/JaBacMbli IyTeM TMPEJOTBpPAICHUS UWX IMOAbEMa U
BTOPUYHOI'O 3aCOJICHUSI C MPUMEHEHUEM BEPTUKAIBHOTO JAPEHAXa, €CIU IO3BOJISIOT
IPUPOJTHO-THIPOTEOIOTUYECKUE YCIIOBUSI.

Jns xo3siictBa  «A3u30€k-1» cCyliecTByromass MOIIHOCTh JApPEHaXa, ¢ YHUCTHIM
JpeHaXHBIM cTOKOM 3400-3700 M’/ra B roj, OOECICYMBACT OCTATOYHO OBICTPOS
9
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CHI)KCHHE YPOBHS IPYHTOBBIX BOJ TIPH TOJUBE CO CPEIHEH CKOPOCThIO 5-7 CM/IIEHB, YTO
rapaHTUpyeT MOJAJEpKaHUE YpOBHSA TPYHTOBBIX BOJA Ha raybune 1.7-2.2 M B
BEreTallMOHHBIN nepuod U 2.2-2.57 M B cpenHeronoBoM paspese. OJHAKO, y4YHUTHIBas
TeTePOreHHOCTh PadOTHI JIpeHaka B COYETAHWM C T0JAa4€il BOABI/OPOIIEHUEM Ha
OTJCJIbHOE II0JIE B XO3SHCTBE, IPOCTPAHCTBEHHOE IOJJIEpKAHUE YPOBHEH TI'PYHTOBBIX
BOJI IPEJICTABIISIET HETIPOCTYIO 3a/1auy.

HpOCTpaHCTBeHHOC COYCTAHUEC HHTCHCUBHOCTH APCHAYKA H OPOIICHUA

[opu3oHTANIBHEIN APEHAX CO37aeT HEPABHOMEPHOCTh YPOBHEW IPYHTOBBIX BOJ Ha
MEXIPCHBH, ONPEACIIICMYIO TIOJIO)KCHUEM KPUBOH JICTTPECCHU MEXTY JPECHAMHU B OJTHOM
U3MEPEHUU M MEX]y KOJJIEKTOpaMu (MM KOJUIEKTOpaMHU W JpeHamu) B apyrom. [lpu
3ToM (opMmupyeTcsi Oyrop TPYHTOBBIX BOJ, pa3Mepbl B OTMETKaX KOTOPOTO MEXIY
CepeMHON MEXIpEHbA M HaJ JApeHou cocrapiser Oosee 1.0 merpa. EcTtectBeHHO, 4TO
ATO OMpeAeNIeT HEOOXOIUMOCTh YBEIMUEHHUS TIOJUBHBIX U OPOCUTEIBHBIX HOPM BOJIU3U
JIPEH W KOJIJIEKTOPOB W YMEHBIIECHUS B TMPUOMMKEHUH K OYrpy TPYHTOBBIX BOJ.
[ToBepxHOCTHBIA TIOJIMB OJarojapsi HEPAaBHOMEPHOCTH WHQWILTpPAIMKU BAOJIb TOJOBBI
00po3/bl €lle YCUIIMBAET 3Ty HEPABHOMEPHOCTH, CO3/1aBas MOBBIIIEHHOE YBIIa)KHEHUE B
rojioBe 0Opo3/bl M MOHMKEHHOE B KOHIlE (XopcT u dp., 2005). DTo sBIEHNE OMHCAHO H
uccienosano ([yxoBuwiii, 1984) u mMoxer OBITH ONpeENIEHHBIM 00pa3oM YUYTEHO TpH
PaCIOJIOKEHHH MTOJIMBHBIX OOPO3JT OTHOCUTEIHHO MEKIPEHDSL.

B pamkax mpoekta B ¢depMepcKoM X03gMCcTBE «A3u30€K-1», pacronoKeHHOM B
®epranckoit obnactu PecnyOnuku VY30ekucran Ha twomaau 160 ra, Obuia caenaHa
MONBITKA OICHHUTH BJIMSHHUE emie OJHOro (akTopa rereporeHHocTd. l[leprmomudHOCTh
nosuBoB mojeil B 15-20 CyTOK co3/aeT HEPaBHOMEPHYIO HArpy3Ky Ha JpEeHaX U
pactekanue Oyrpa QWIbTpalMOHHBIX BOJ (OyrpoBHUIIHOE BO3BBIIICHHE 3€pKalia
I'PYHTOBBIX BOJI, CO3/IaBaeMO€ 101 BIMSIHUEM MH(DHIbTPAIIMN) HA Ty YacTh IUIOMIA/IH, T1Ie
II0JIUB HE ITPOBOIUTCS.

VYpoBHM U peXHUM TPYHTOBBIX BOJ Ha Yy4YacTKe CTa0WIM3HPOBAIUCH B
OINpE/ICJICHHOM JHAala30He B 3aBUCHUMOCTH OT peXuma pabOTbl OPOCHUTENIbHBIX U
JPEHaXHBIX CUCTeM. [ TmyOokoe 3aneraHwe ypOBHS TPYHTOBBIX BOJ TPHXOIWUTCS Ha
3MMHe-BeCeHHHE Nepruobl (Aexadpb, sHBapb U ¢peBpaib mecsipl — h=2.25-2.50 m B 2001
r. u h=1.75-2.0 m B 2002 r.), Korga uppuraiyoHHas cucrema Jubo He paboTtaer, Tudo
MPOBOANTCS TOJIBKO MOJUB O3MMOM miieHnnbl. Haunnas ¢ ¢eBpans, uaer MeIIeHHbIH
MOJBbEM TPYHTOBBIX BOJ|, CBSI3aHHBIM C MPOBEJCHHUEM IMPOMBIBOK M BJIAro3apsiaKOBBIX
MOJIMBOB MO/ MOCEB XJIONMYATHUKA U JPYTUX CENbXO3KYNbTYp. B BeretalmoHHbINA nepuos

(anpenb-ceHTIOph) CpeAHEMECSUHbI YPOBEHb TPYHTOBBIX Boj Kosebaincs ot 2.04 no
1.56 m B 2001 roxy, a B 2002 roxy ot 1.65 1o 1.75 m.

MuHuMmanbHbple 1 MakcuMajibHble YI'B Ha monsx moja moceBaMH XJIONYaTHHKA U
MIIIEHUIBI OOBICHSIIOTCS UX PACIOJIOKEHUEM OTHOCHUTEIHHO NIpeH u CpelHeTEIMHCKOTO
KOJUIEKTOpA: Ha KapTaxX pacIoJIOKEHHBIX BOJIN3H JipeH, ypoBeHb Ha 0.25-0.4 Huxe, yeM B
MEXKIPEHBSX.

Bopo3akoBbie MOMUBBI CEIBXO3KYJIbTYDP CHIBLHO BIHMSIOT Ha HU3MEHCHHUE PEXKUMA
IPYHTOBBIX BOJl, NOJHUMAasi UX YPOBEHb Ha CIEAYIOUIMH JEHb IIOCJIE €ro Havajia, a
HWHOTJa B TOT € AeHb. [lpu aToM BennunHa noaeema YI'B mociie nonvuea n3MeHsercs B
3aBHUCUMOCTU OT HOpMBI TtosinBa oT 0.79 10 0.89 m.

10
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Bpemsa nogbema YI'B Ha xnonkoBom nosne Nel3, pacrnonoxeHHOM BOJU3H JPEHbI
V]I-2 n3mensiercs oT 2 A0 5 IHEH, a cnaja 0 MCXOJHOM BEIMYUHBI - OT 5 10 11 nHew,
T.€. CKOpOCTb CpabOTKM B 2 pa3a MEHbIIEe, 4YeM CKOpOCcTb mnoabema. Ha moisx,
PacoJIOKEHHbIX B CPEAMHE MEXAPEHbs, BpeMs 3ara3/blBaHus CpabOTKH eule OoJblie,
T.€. Ipolecc cpabOTKH NPOTEKaeT MeUIeHHee. VIHTeHCUBHOCTh HEPAaBHOMEPHOCTH U €€
CIVIA)KMBAHUE 3aBUCUT OT HOPMBI ¥ YaCTOTHI IIOJIMBOB, & TAKXKE OT PACIOIOKECHUS 110JIEH
OTHOCHTEJBHO JipeH. Ha kapTax BOMM3M IpeH oHA OObIIe, YeM B MEXIPEHbIX, KaK 3TO
nposieisiercs Ha kaprax K-5 n K-13, koTopelie HaxonsaTces nox BaussHUEM apeHsl Y J1-3.

HepaBHOMEpHOCTH YPOBHSI TPYHTOBBIX BOJI U BJIaro3anacoB MOCJe MoJuBa 0oJblue
BCEr'O IPOSIBISIETCSI HA XJIONKOBBIX IIOJISX, HEXEJIHM, YEM HA 3€PHOBBIX, YTO CBA3aHO C
pazIMYHBIMA HOpPMamMM M CPOKaMHM HpOBedeHUs MoJuBOB. IloJMBHBIE HOPMBI
XJIOMYaTHHUKA B cpeHeM Ha 15-20 % Oounblile, 4eM 3epHOBBIX U KOJIEOIIOTCS B Mpeaenax
1100-1470 m’/ra (B 2002 romy Gomee 2000 m’/ra). M3 9 moreii 3epHOBBIX 3a 2002 T.
Tosibko 1osit Ne 1 m Ne 11 3acesiHpl MOBTOPHOM KyJIbTYpOMl — KyKypy30i Ha cuioc. B
LEJIOM B MEXJIPEHbU HAOIIOAAETCS] JOCTATOYHO CIIOKHAs KapTHHA B3aUMOJCHCTBUS
UHQUIBTPYIOIIUXCS OPOCUTENBHBIX BOJ C MOJ3EMHBIM NPUTOKOM U pabOTOM JIpeHaxa.
Ha Pucynkax 4 u 5 moka3zaHo, 4TO 3Ta JUHAMHUKA OMPEIENSIETCS CTENEHBIO MOKPBITUS
MOJINBAMH BCETO MEKIPEHbBS U MPOIOJKUTEIBHOCTHIO MOJIUBA.

KoneGanus o0bema, 3aKIIOYEHHOTO B «Oyrpe» TPYHTOBBIX BOJl U YPOBHS
FPYHTOBBIX BOJ INPUHUMAET MAKCUMaJIbHOE 3HAUEHHUE B HIOJIE-aBI'YCT€, KOTJa IOJIMBBI
HAPACTAIOT MOCTOSHHO H JIOTs IOKPHITUS» UMH Mexapenbs (IAC?) yBemuuuBaeTcs ot
0.25 no 0.45 B cpeaneM, qocTurast MakcuMyma B Hauase aBrycra — 0.8 u 3aTtem B OKTsI0pe
camkaercst 10 0.4, HO ¢ JUIMTENBLHOCTBIO OoJiee monymecsina. IlockoibKy OCHOBHOM
OpUYMHOM  pe3koro moasemMa YI'B  sBhusercs WHOUIBTpPALIMOHHOE MHTAHHE,
dbopmupyemoe B mepuo]] IpOBEACHUS MPOMBIBOK M BET€TAIMOHHBIX MTOJUBOB, TO MEPAMHU
CHU)KEHHSI HEPaBHOMEPHOCTH BJIaro3arnacoB B MOYBOTPYHTE JOHKHO OBITh yIpaBlIEHUE
rITyOMHHONW HWHQWIbTpAlMEd HA TOJIAX, YTO JOCTUTAETCS MPaBWIBHBIMU MOJ00paMu
3JIEMEHTOB TEXHUKH I10JINBA U, TJIABHBIM 00pa30M, KOHTPOJIEM MOJUBHBIX HOPM.
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Puc. 4. Cyrounas nuHaMuKa k03P hHUITHEHTa KITOKPHITHS opormaemoit miomaan moausamu (IAC) mis
y4acTKa JIpeHupyeMoro npeHoii - ¥ /-3 (2001)

2IAC - K0>QDHUIHEHT IIOKPBITHS, B Pa3pe3e CyTOK, OPOIIAEMOH ILIOMA/H HOMHBAMH.
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Puc. 5. lunamuka riryOuHBI 3asteradus TpyHTOBBIX BoJ (GWD) u koadduiineHTa «ImoKphITH
oporaemoii miomaay monuBaMu(IAC) s yaactka nperupyemoro apenoit - Y/JI-3 (2001)

Opnako mpu cymiecTBytomux B LleHTpanpHON A3sum crmoco0ax OpOIICHUs |
TEXHUKHA TIOJIMBA TMOJOOHOTO ONTHMAJIBHOTO KOHTPOJISI JIOCTHYb IPAKTUYECKU
HEBO3MOXXHO. «byrop» TpyHTOBBIX BOJ 0Opa3yercs BO BpeMsi IOJIMBOB B TEUCHHUE
BETETAIIMIOHHOTO TEepUoJa. DTOT MEIJICHHBIA IMOIBEM TPYHTOBBIX BOJ OIPEACIISCTCS
ToJIe WH(WIBTPAIIMOHHOTO THUTaHHS, KoTopas He Obuta cpabotana. Yem Oosbiie
IIONIA/Ib, «IMOKPBITAs» TOJIMBOM, TEM BBHIIIE YPOBEHb TPYHTOBBIX BOJ BCIIEICTBUE
HecpabOTaHHOW JPEHAKOM J10JIH MH(DUITBTPALIIH.

Pactekanue Oyrpa IpyHTOBBIX BOJ MPOHCXOJHUT IOJ BIUSHUEM B3aMMOJCHCTBUSA
MHTEHCHBHOCTH TOJIMBA, MOLUIHOCTH APEHAXKa U OTTOKA 3a MPEAEIIbl TOJMBHBIX yYaCTKOB.
ITpu sTOoM cpaboTka 10oiaM 00beMa, 3aKJIIOYEHHOIO B «Oyrpe» IpyHTOBBIX BOJ, CO3ZAeT
JIOTIOJTHUTENIFHYIO HArpy3Ky Ha JpPEHaXX, TaKk KaK MOIIMHOCTH JPEHa)Ka PacCUUTHIBACTCS,
UCXOJIS U3 OTBOJIA UM CPEAHEr0J0BOr0 MHPUIBTPALIMOHHOTO MUTaHUs. B cBsA3mM ¢ 3TuM,
IUIsL YTIpaBIeHHUS HHPUIBTPALIMOHHBIM MUTAHUEM C Y4€TOM «O0yTrpay, 00pa3yeMoro mocie
Ka)X/I0TO ITOJINBa HEOOXOIMMO BBISICHUTH PAacXOJ0BaHHUE MOJAaHHOHN IMOJIMBHON HOPMBI HA
CyMMapHO€ HCIapeHue, Ha KaNWwUIIPHBIA cOpOC B TPYHTOBBIE BOJABI, €€ CpPabOTKy
JPEeHaXeM M OTTOK B CTOPOHY HEMOJMBAEMbIX B JJAHHBI MOMEHT YYacTKOB (pacTeKaHHe
«OyTrpay).

[TomoOHOE pacuieHEHHE TMOJMBHBIX HOPM Ha BBIMICIIEPCUYNUCICHHBIC AJIEMCHTHI,
BXOJISIIME B COCTaB BOJHOTO OanaHca 30HbI adpanuu (Tab:1.4), moka3bIBaeT, uTo:

e CyMMapHO€ HcrapeHue cocTaBisieT oT 34 10 39 % OoT HOpMBI MOJIUBA;

e yBEJIMYEHHUE 3aI1acOB BJIar KOPHEOOUTAEMOTO CJIOSI COCTABIIAET OT 36 110 46 %o;

® KaMWUISPHBIA cOPOC B TPYHTOBBIE BOJBI M PAaCTEKaHUE «OYyTrpa» TPYHTOBBIX BOI -
oT 9 10 25 %;

e ot 2-4 10 12 % cpabaTeiBaeTCs ApeHa)KeM, KakK JOMOJHUTEIbHAS HAarpy3Ka, CBEpX
MOIIIHOCTH JIpEHaXa.

Ha ocHoBe mnpoBeneHHBIX HAONIOJCHUN TOJydYeHa 3aBUCHMOCTh JIPEHAKHOTO
MOIyJIi OT CTENEeHW OJHOBPEMEHHOCTH TmoimBa B Mexapeneu (Puc.4, 5).
OpnHoBpeMeHHOe opolieHue Ha Oosnee yem S50 % rmutomaan MexXApeHbs YBEIUYUBAET
KPaTKOBPEMEHHO JPEHAXKHBIM MOIYJIh BIBOE, a KOT/Ia BOJAA OJHOBPEMEHHO IMOJAETCS Ha
Menbiie yeM 20 % mmomaan ymenbiiaer Moaysib Ha 30...40 % or pacdetHoro. OToT
aHaJIM3 MOKAa3bIBACT, YTO (OPMHUPOBAHKE «OyTrpay IPYHTOBBIX BOJI OKa3bIBaE€T HEOOIBIIOE
BIIUSIHUE Ha 00BEM JPEHAXXHOTO CTOKA, HO KPATKOBPEMEHHO APEHAXHBIM MOJYJIb MOXKET
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BJIBOE IPEBBICUTh PACCUUTAHHYIO IO CPEIHUM IOKA3aTEIsIM BEIMYMHY. DTO OCOOEHHO
NPOSIBISIETCA B MPOLIECCE MPOMBIBOK, YTO JIOJKHO YUUTBIBATHCS NMPHU NMPOECKTHUPOBAHUU
JpeHaka U OJJHOBPEMEHHO IPU ONPEAEICHUH ONTUMAIBHOIO PEeXUMa MOJIUBOB.

Tabnuna 4. Pe3ynpTaTs! pacuera pacxoI0BaHUS BOJBI, IIOAAHHON Ha MOJIE

Howmep VIB, M Pacuetnsie mapameTpsl Bogo- g;ﬂg’eM

MOJINBa s p— W, Wy  ornaua =W,
Msm. ETHAET Q+Aq Hgyq m Kk

[IOJIMBa _ IIOJIMBA 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%) (2%) 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. 1 216 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

[Tpumeuanne: Pacders! mi1st 3ro monuBa Ha TPUBOASTCSL.

1., 2., 4., 5.: HOMep TOJMBA; CIEIyIONIas CTPOKA MOCiIe HoMepa moiuBa: cpok nonusa (JIJI/MM); m: monmuBHas HOpMa, M/ra;
100%: % ot nonusHOl HopMbl; ET: cpennenexanHoe cymmapHoe ucnapenue, Mm; AET: npeBblilieHue cyMMapHOro UCIIapeHusl B
JHU TPOBEJICHHUS TOJIMBA HAJl €ro CpeIHENCKaTHON BEIMYMHOM, M /ra; Q: cpenHeneKaaHbli IpeHaXHBI MOIYNb 32 BHIYCTOM
TO3EMHOTO NPHUTOKA, M/ra; AqQ: yBeIMUYEHHE NPEHAKHOTO MOAYIS 3a CUET KAIMIUIAPHOro cOpoca, m>/ra; Hpg: riuyGuma
CBOOOIHOM MOBEPXHOCTH, T.€. paccTosHue Mexay YI'B 1 moBepXHOCThIO OYBBI, M; W, : MOMOJIHEHNE BIard B 30HE a’paluu 10
TIIB; Wy KanWUSIpHEIH cOpOC B TPYHTOBBIE BOJBI; L OJIST € AUHALIBI

BriBobI

[Ipu omeHka B3aMMOIEHCTBUSI OPOIICHUS M JpPEHaXka, ONPENeIsieMOro BBIOOPOM
MEJIHOPAaTUBHOTO pPEXMMa U €ro MapaMeTpoB, CIEAyeT YYHUTBIBaTh, YTO Kak
OpPOCHUTEIIBHBIN MOIYJIh U €0 HHPWIBTPAITMOHHAS J0JIs, TaK H, 0OCOOCHHO, COOTHOIIICHUE
BBICOTHI KAMMJUTSIPHOTO TIOAHATHS W TIIYOWH 3aJI0KCHUS PEH OMPEICIISIOT CyMMapHBIC
3aTpaThl BOJBI HA OpOIlIeHUE U JApeHax. ONTUMaIbHbIi METHOPATUBHBIA PEKUM B CBSI3U
C 3TUM JOJKEH HAXOJWUTHCS C YYETOM STHUX BCEX MapaMeTpoB M SJIEMEHTOB BOJHO-
COJIEBOTO Oajianca, 0000 MUHEPATIU3AIUU TPYHTOBBIX U OPOCUTEBHBIX BOJI.

Bropoit o4eHb BaXHOW OCOOCHHOCTBHIO COYETAaHUS TOBEPXHOCTHOTO TIIOJIMBA W
pa3IMYHBIX BUJIOB JIpEHAXKA SIBIISIETCS HEPABHOMEPHOCTh MHMUILTPAIIMH IO OpOIIaeMOn
MJIOIIA/IM, 3aBUCSINAsl KaKk OT MapaMeTpoB TeXHUKH moiuBa (Xopct u dp., 2005),
WHTCHCUBHOCTH  OJHOBPEMEHHBIX IIOJMBOB B  MEXKIpPEHbe - KOd(p(UIIUEHTA
UHOUIBTPALMOHHOTO TMHTAHMUS 1O IUIOMIAAM, TaK ©U OT (OPMUPOBAHUS «OYyrpay
TPYHTOBBIX BOJI ITOJI BIUSIHUEM JIENIPECCUOHHBIX KPUBBIX.

Tem He MEHee, XOTS BO3SHHKHOBCHHE ITHX «OYIpOB» M YBEIMYMBACT MOTPEOHOE
3HAUCHHE PACYCTHOTO IPEHAXHOTO MOJYJS, B TO K€ BpPEMs CO3/aeT OIpeACICHHBIHN
3amac B MHTEHCHBHOCTH JIPEHA)XHOTO OTTOKAa 3a CueT pacTekaHus Ao 25 % oObema
GUIBTPaIMOHHOTO «OyTpay.
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