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CAHUUPU um. B. 1. Kypuna

COBPEMEHHBIE TEHAEHIIUA B ®OPMHUPOBAHUU BOJHBIX PECYPCOB LIAP
1 OCOBEHHOCTHU UCIOJIb30BAHUS BO/I IOBBIIIEHHOM
MHUHEPAJIN3ALIUU VIS OPOIHIEHUSA ITOYB B YCJIOBUAX Y3BEKUCTAHA

Pe3rome:

B crarbe npuBoIUTCS XapaKTEPUCTHKA CIOKUBIICHCS 0OCTAaHOBKH B (POPMHUPOBAHUU BOJTHBIX
pPECYPCOB pernoHa, 0COOCHHOCTEH OPOIIEHUS B YCIOBUSIX HAPYIIEHHOTO CE30HHOTO U
MHOTOJIETHETO PETYJIMPOBAHMS CTOKA PEK, 000CHOBAHNE OCHOBHBIX MPUHIIMIIOB PUMEHECHHS
BOJ MOBBILIEHHON MUHEpaJIU3aluu B paBHUHHOM YyacTu LlenTpanbHoil A3uu, ¢ yuetom
BO3MOYKHBIX HETATUBHBIX MOCIECTBUMN JUIsl MOYB. JlatoTCs TeOpeTUUECKHUE TOIX0 bl U aHAIIHU3
PE3yIbTATOB SKCIEPUMEHTAIBHBIX UCCIIEAOBAHUMN MPOIUIBIX JIET, @ TAKKE HOBBIX OIBITOB
aBTOPOB. [IpuBOISATCS pe3yabTaThI MTOJIEBOTO U3YUCHHS U MOJICTUPOBAHUS TIPOIIECCOB BIIAaro-
COJICTIEpEHOCa B OPOIIACMBIX TTOYBAX MPH UCIIOJIb30BaHUHU BOJ IMIOBBIIIICHHOW MUHEPAIHU3AIIH, a
TaK k€ 0COOCHHOCTH PEKMMOB OPOIICHUS B 3aBUCHMOCTH OT CTETICHU APEHUPOBAHHOCTH
TEPPUTOPUU U MUHEPAIU3ALUU OPOCUTEIHHOM BOJIBI.

Beenenne:

Bopp! noBeIeHHOM MuHepanu3anuu B pecryonukax Llenrpansno Azunatckoro Pernona
BCTPEYAIOTCS IOBCEMECTHO U OCOOEHHO 4acTO B HMKHEM TEUEHUU peK, U3-3a cOpoca B HUX
JPEHAXKHBIX CTOKOB BOJI C BBILLIEIEKALUX OPOIIaeMbIX TeppuTopuil. B HM30BbsIX ChIpapbu U
AMynapbu MUHEpaJIU3aIUs PeYHON BObI qoctruraet 1,5 - 2,0 r/m.

Orta npobiieMa BO3HUKIIA U3-3a TOTO, YTO, UCTOPUYECKH, BOJIOTIPHEMHUKAMU JIPEHAXKHO-
cOpocHoro cToka B gonuHax CpenHea3naTckux pek, Kak MpaBuilo, CayXaT caMd HCTOYHUKU. B
0003pruMOM OyZyIIeM pa3peinTh €€ 0 KOHIA He MPEICTABIACTCS BO3ZMOXKHBIM, TIO3TOMY HC-
II0JIb30BAHKE BOJ MOBBILIEHHON MUHEpaIU3allui B MeCTaxX UX (POPMUPOBAHHUS ABISIETCS
BBIHY>KJICHHOM I1aJIEOTUBOM.

OcHosHble BoHbIe pecypchl LIAP hopMupyroTcsi TOBEepXHOCTHBIM CTOKOM PeK AMyJIapbs U
Coipniapbst ¢ mpuTOoKaMu. B kakjoM 13 paccmaTpuBaeMbIX 0acCEHOB PEK UMEETCS KOMIIOHEHT
HEYUYTEHHOT'O MOBEPXHOCTHOTO MPUTOKA, 00PAa30BaHHOTO MHOTOYHCIEHHBIMU, HO MTPH STOM
HE3HAUYUTEIbHBIMU COPOCAMU BPEMEHHBIX BOJIOTOKOB, TPYHTOBBIM MPUTOKOM C TOPHOU U
pearopHoi o0JacTei, a Takke 3a c4eT HHPUIBTpaluK aTMOC(EPHBIX 0CATKOB, KOTOPHIE HE
YUYUTBIBAKOTCS TUAPOMETPUUECKUMHU METOAAMM.

CTOK pek xapakTepu3yercs CyUIECTBEHHON BHYTPUT0I0BOM U MHOTOJIETHEMN
HEPAaBHOMEPHOCTHI0. BHYTpUT010BbIE KOJIE0AHUS CBSI3aHbI C XapaKTepOM MUTAHUS peK. Y
KPYMHBIX PEK 3HAYUTEIbHA POJIb BRICOKOTOPHBIX CHETOB, CHE)KHUKOB U JIGTHUKOB B
dhopMHUpPOBaHUH CTOKA. Y TIPUTOKOB MX, UMEIOIINX MMOHMKEHHBIE BOJIOCOOPHI, TpeobdiagaeT
CHETOBO-JIOK/IEBOE MUTaHUE. MHOTOJIETHHE KOJIEOAHUS CTOKA CBS3AHBI C IIMKIMYECKUMHU
n3MeHeHussMu kaumata. KoadduimenTs Baprauy cToka pek KojaedieTcs B IUPOKUX Ipeesax
ot 0,12 1o 0,32. Konebanusi HOBEpXHOCTHOTO CTOKA PEK U3 T'0Jla B TOJl BECbMa 3HAUUTENIbHbIE: B
Majo-BoHbIN rof (90% obecrieueHHOCTH) cTOK Ha 20 KM3 MEHbIIIE, YeM B T'OJl CPEAHHI 110
BOJHOCTH.

['pynmbsl MHOTOBOJIHBIX JIET HACTYHAIOT uepe3 6-10 j1eT, UMEIOT MPOI0KUTEIBHOCTD 2-3 TO/1a,



qame BCTpCHAIOTCA CIUHUYHBIC.

ManoBoaHbIe IEPUOAbI HACTYHAIOT uepe3 4-7 JeT, UMEIOT 3aTsHKHOM Xapaktep (10 6 JeT).

Koebanus T'OAOBBIX CTOKOB B ITUMKJIaX BECbMAa 3HAYUTCIIBHBIC. TaK, Harmpumcep, CTOK p.

AMypaapbu 3a Bpems 8- ieTHero ManoBoiHoro mukia (1960/61 - 1967/68 rr.) coctaBmsii TOJIBKO
90% OoT HOpMBI, a B TEYEHHE JIBYXJIETHETO0 MHOTOBOHOTO 1HKA - (1968/69-1969/70 r1.) G0m€e
30% cpennemHorozietHero 3HaueHus. Ctok p. Kapanapsu 3a masnioBo bl nepuon (1962-66 rr.)
T.€. 3a 5 5eT cocTaBua 73% OT CpeTHEMHOTOJICTHETO 3HAUCHHUSI, 32 IBA MHOTOBOIHBIX TOfla

(1979,1980 rr.) - mpeBbICHI HOPpMY Ha 22%.

CpenHeMHOToJIeTHUE BOJAHBIC PECYPCHI OCHOBHBIX peK 0aCCEHOB MPUBEICHBI B Ta0I. 1.

Tadauna 1 CpexHeMHOro1eTHHE BOJHBIE PECYPCHI pPeK.

A) Bacceiin p. Amynapsu (1932/33-1998/99r.1)

Pexa - ctBOp

Baxm -Tyrtkayn

Ilsaumx - Huoxani [aamk

Kadupnauran - cymma pex

Cypxangapbs - cyMMa pek

Heyur. 60k. [Tpurou.(c p. Kynmys)

Hroro mo p. Amyaapbe

Kamkangapbs - cymma pex

3apacdman -Aymynu + Maruanga-pes - Cymkm)

Uroro B 6acceitne p. AMynapeu

b) Bacceitn p. Coipmapbu (1926/27-1998/99r.r)

VureH.
Pexa-ctBOp
IIOB.CTOK
Hapein 14,02
Pexu depranckoit 10IMHBI 11,89
Uupuuk, Aurpen,Kenec 8,82
Pexu cpennero teuenust 0,36
Hroro B 6acceiine p.Cripaapbu 10
35,09

Yappa-punckoro. Bogoxpanuimina
Bcero B 6acceitnax Amynapbu u 109.3

Ceipapbu

I_[I/IKJ'II/ILIHOCTI) B KOJIEOQHHUAX CTOKA paccMaTpruBaCMbIX PCK C JJIUTCIbHBIMUA IICPUOaAAMU

[ToBepXHOCTHBIN CTOK, Ky0. KM

YUYTEHHBIN HEYYTEHHbIN
20,29 0,05
34,02 -
5,62 0,12
3,77 0,06
4,12 -
67,82
1,07 0,03
5,29 0,2
74,18 0,46
Heyuren. [Tomzem. Hud.atm.
TOB. CTOK MIPUTOK 0CaJIKOB
0,75 0,99 0,5
- 0,35 0,3
- 0,33 0,5
0,75 1,67 1,3
1,21 1,67 1,3

Hroro

20,34
34,02
5,74
3,82
4,12
68,059
1,1
5,49

74,64

HUroro

14,02
14,13
9,47
1,19

38,81

113,4

MaJIOBOJAbSA YCIIOXKHACT XO03sICTBEHHOE MCIIOIb30BaHNE BOAOHUCTOYHUKOB U MPEAOIIPCACITIACT

HEOOXOJMMOCTb PETYJINPOBAHUS CTOKA.

B Gacceiine p. AMyaapbu UMEETCSI BO3SMOXKHOCTD OCYIIIECTBIICHHUSI CE30HHOTO PETYJIUPOBAHUS
ctoka pek (Amynapsu, Cypxanngapeu, Kamkagapen) obecneunaromero ¢ 90% rapantueit 60,7

KM3 CTOKa.



B Gacceiine p. Coipnapeu kackan Bogoxpanwiuil (Tokrorynsckoe, Kaitpakymckoe,
Anmmkanckoe, YapBakckoe, UapaapruHCKOE) TaeT BO3MOXKHOCTD MOTHOCTHIO (110 93%)
3aperyIupoBaTh CTOK PEKH, T.€. OCYIIECTBUTH MPAKTUICCKH MOJTHOE MHOTOJICTHEE
peryiMpoBaHue cToka peku, Ho ¢ 1991 r. BepxoBoe, camoe eMkoe TOKTOTyIbCKOe
BOJIOXPaHMIINILE pabOTaET B DHEPIETUUECKOM PEXHUME, PE3KO YBEIUUMB MONYCKH (110 8 kM3) B
NEPUOJ HEBETETAIIMH U COKPATUB WX B BET€TAIMOHHBIN mepuo (10 2 KM3 B MaJIOBOJIHBIE TOJIbI).
[MomoOHBIH pexuM TOKTOTYIIBCKOTO BOAOXPAHHIIUINA CHHKAET CTETIEHb YAOBICTBOPEHUS
TpeOOBaHUIT HPPUTAITUOHHBIX BOAOMIOTPEOUTENEH B BEPXHEM U CPEIHEM TCUCHUU PEKU U
MIPUBOJUT K UPPUTALMOHHBIM Je(UIIUTAaM B TOJbl TOHMKEHHOM BOAHOCTH.

Kpome BeIlIeHa3BaHHBIX (PaKTOPOB Ha CTOK peK OacceiiHa U MX TUAPOXUMHUYECKUI PeKUM
BJIMAIOT OTOOPBI BOJIBI HA OPOILIEHUE U IPUTOKK BO3BPATHBIX BO. [lox Bo3elcTBIEM ATHX
(axTOpPOB MOBEPXHOCTHBIN CTOK MpETepIeBaeT 3HAUUTENIbHBIE H3MeHeHHs. PocT Bo103a00poB u3
PEK B MPPUTALIMOHHBIE KaHAJbI M IOTEPU B PyCJlaX BbI3bIBAIOT KOJIMYECTBEHHOE YMEHbBILICHHE
CTOKa, a COPOCHI KOJUIEKTOPHO-APEHAKHBIX BOJ YXYAIIAIOT €r0 €CTECTBEHHBINH PEXUM U
Ka4yecTBO.

TeHneHInIo NCII0JIb30BaHUs BOAHBIX PECYPCOB ISl OPOILIAEMOI0 3€MJIEAETUS U IPYTUX
BOJIOTIOTPEOIAIOINX OTPaciIell BOJHOIO XO35HCTBA MOKHO IIPOCIEAUTh II0 MHOTOJIETHEMY
TpeHly 0€3BO3BPATHBIX U3BATUHN U3 PEK, IPEACTABICHHOMY B TaOHIE 3.

Ta6auna 3 MHoroJieTHHIi TPeHX 0€3B03BPATHBIX U3BSIITHIH CTOKA MO YYACTKAM pPeK
A) AMynapbsi, MITH.M3

Bepxnee teue- | Cpennee Teue- HuzoBbs
[oner Hue (10 T. nue (Kepku- (TrosmytoH - Bcero
Kepxn) (TrostmyroH) Ksbumkap)

1946-50 410 1260 8170 9840
1951-55 380 1420 8170 9970
1956-60 190 3820 9460 13470
1961-65 190 6430 11350 17970
1966-70 - 9340 14380 23720
1971-75 350 1280 17670 30870
1976-80 450 18450 18640 37570
1981-85 750 22740 19935 43425
1986-90 1120 24380 15650 41150
1991-99 1300 22990 19645 43935

b) Ceipnabs, MmiaH.M3

Bepxuee Teuenue (110 Cpennee Teuenue (110 Bcero o
l'on Kaiipakymckoro YapnapuHckoro YapaapuHckoro
BOJIOXPaHUJIUIIIA) BOJIOXPaHUJIHIIA) BOJIOXpaHUIMIIA
1946-50 4160 1545 5705
1951-55 6400 2080 8480
1956-60 9500 1890 11390

1961-65 11860 3660 15520



1966-70 10380 3560 13940

1971-75 12650 5860 18510
1976-80 12960 6280 19240
1981-85 12330 6820 19150
1986-90 6910 6310 13220
1991-99 7380 1292 14672

ITo npuBeeHHBIM JaHHBIM, O€3BO3BpAaTHOE MOTPEOICHNE CTOKA U3 PEK YBEINYUIIOCH BABOE C
Hayana 60-X To70B, a HA COBPEMEHHOM YPOBHE - B UEThIpe pa3a, oTHOCUTENbHO 30-40-X rom0B.
Puc. 1 HarnmsAHO MIUTIOCTPUPYET YMEHbILICHHE CTOKOB 110 OCHOBHBIM cTBOpaM pek Crlpiapbu u
AMynapby 10| BIUSTHUEM aHTPOIIOTEHHBIX (hakTopoB 3a nepuo ¢ 1932 nmo 1998 roxer.Pexum
MUHEpaJIM3alU1 PEUHOTO CTOKA ONPeNeNsIeTCsl MPUPOIHBIMU M aHTPOMOI€HHBIMU (haKTOPaMHU.

B BepxoBbsX pek B 30HE (HOPMUPOBAHUS CTOKA OCHOBHBIMH (DAKTOpaMU, BIHUSIOIINMH HA PEKUM
MUHEPATU3aIUH, SIBISIFOTCS: BOJHOCTb I'0JIa, MEPUO/I (TTaBOJOK, MEKEHb), UICTOYHUKU MTUTAHMUSI,
JIMTOJOTMYECKUI COCTaB BOJOBMEILAOIIUX [TOPOJ BOAOCOOpHOTrO OacceiiHa u ap.

Huxe 1o Teuenuto, B 30HE HHTEHCUBHOI'O MCIIOJIB30BAHMS CTOKA I10J] BO3ACHCTBHEM
AQHTPOIIOTEHHBIX HATrPY30K (BOJ03a00pPOB U3 PEK, COPOCOB MUHEPATHM30BAHHBIX BOJ)
THAPOXUMHUYECKUI PEXKUM peK TpaHCHOpMHUpyeTCs, TpHUUeM, H3MEHEHHE THAPOXUMUIECKOTO
peXrMa BO3pacTaeT 110 Mepe yJIaleHUs OT 30HbI (JOPMUPOBAHUS CTOKA.

B Tabnure 4 npuBeneHbl 3HAaUCHUS MUHEPATTU3allii B OCHOBHBIX CTBOpaxX peKk 0acceiiHOB
AMyaappu B pa3inyHble TO/bI.
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Puc. 1. U3MeHeHue ro1oBbIX CTOKOB B CTBOpAaXx IO JUIMHE pek 3a nepuox 1932-1998 r.r. pex

Tadauua 4. MuHepaau3auus Bobl B peKax, r/J1

Oransl OpOIICHUS

Pexa, ctBOp
1932-50 1 1951-60 | 1961-70 | 1971-80 | 1981-90 | 1991-99

Bacceiin p. AMynapbu
Baxm-TyTtkayn 0,41 0,42 0,43 0,44 0,45 0,45
IIaamx - Huwk. Taamk 0,38 0,39 0,40 0,40
Cypxanpgapes - )Knanosa 0,3 0,32 0,35 0,38 0,40 0,42
Cypxannapbs - Manrysap 0,57 0,6 0,88 1,08 1,2 1,2
Amynapss - Kepku 0,50 0,51 0,57 0,59 0,57 0,57
Amynapbs - Trosimyton 0,51 0,52 0,58 0,75 1,12 1,12
Amynapsbs - CamanOait 0,51 0,52 0,64 0,75 1,2 1,2
Kamkanapes -Bapranza 0,26 0,27 0,28 0,30 0,31 0,35
Kamkanappsa-Kapatukon 0,38 0,49 1,01 1,82 2,57 2,57
3apadman-/lymynu 0,22 0,23 0,24 0,24 0,24 0,25
3apaduran-Haou 0,55 0,73 0,88 1,22 1,22

Bbacceiin p. Ceipapeu
Happin-Yukypran 0,28 0,29 0,29 0,3 0,3 0,3
Kapanapesa-Kamnsippasat 0,3 0,31 0,32 0,35 0,40 0,42
Kapanapes-Yuarene 0,48 0,49 0,5 0,52 0,53 0,53

Yupunk - X0 KUKEHT 0,17 0,18 0,18 0,19 0,23 0,25



Yupuuk-Yunas 0,34 0,4 0,44 0,65 0,72 0,72

Amnrpen -Typxk 0,12 0,12 0,13 0,13 0,13 0,13
Amnrpen-Conarckoe 0,32 0,33 0,44 0,68 0,85 0,85
Kenec - yctbe 0,63 1,8 1,85 1,86

Coipaapbs-Kanb 0,4 0,45 0,62 1,04 1,1 1,12
Coipaapbs-KeI3puikumniak 0,42 0,59 1,03 1,2 1,25 1,26
Coipnapbs-K3buopaa 0,48 0,7 1,13 1,27 1,8 1,82
Ceipnapes-Kazanunck 0,49 0,78 1,2 1,4 1,9 1,92

W3meHeHne MuHepanu3aluy 10 OCHOBHBIM CTBOpaM pek 3a nepuoj 1932-1999 npusenens! Ha
puc 2.
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Puc.2. Ismenenne MuHepain3aiuu BOAbl B OCHOBHBIX CTBOpaX peK



p. Auynapea, 1997
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Puc. 3. BHyTpuronoBoii Xxo1 MUHepaJIn3alui BObl B OCHOBHBIX CTBOPaxX peK

HpI/IBGJIGHHI)IC BBIIIC MaTCpHajibl CBUACTCILCTBYIOT O HAPACTAHUN KPU3HUCHBIX SIBIICHUH B
HCIIOJIb30BAHUH BOJHBIX PECYPCOB B HAP 10 MEpC BO3PACTAHUSA 663BO3BpaTHOFO
BOI[OHOTPG6H€HI/I$I " 3arpsA3HCHHUA UCTOUYHHUKOB [[pCH&)KHO-CGpOCHBIMI/I BOJaMH, a TaKXKC HU3-3a
YaCTUYHOM MOTECPpU BOBMOKHOCTU CE30HHOI'O U MHOT'OJIETHETO PETYJIMPOBAHNA CTOKA PCK. OTH
HapyHmICHUS B PCKUME PEryJIMPOBAHUSA CTOKA HCTOUYHHUKOB U AHTPOIMOICHHOC 3arpsA3HCHUEC UX
BBI3BIBAIOT CepLéBHBIC 3aTPYAHCHUSA B OPOITACMOM 3CMIICACIINU.

B nepuojipl BereTanuy Ha TEPPUTOPUSIX € AEPHUIIMTOM OPOCUTEIHHON BOJIBI XOPOIIIEr0 KauyecTBa
(B MaJIOBO/IHBIE TO/IBI MPAKTHUECKU IIOBCEMECTHO) Ha MOJUB HCIIONB3YIOT IPEHAKHO-COPOCHbIE
BOJIbI ¢ MUHEpanu3anuen 10 3 -5 r/1 u 6osnee. Bo3MOXXHOCTh UCIIOTB30BaHUS
MHUHEPaAIM30BaHHbBIX BOJI JJISl OPOIICHUS WU IIPOMBIBOK OTIPENIEsieTcsl He TOIBKO (PU3UKO-
XMMHWYECKHMMHU CBOMCTBAMH I10YB, HO M KAYECTBOM BOJ] [10 XUMHUYECKOMY COCTaBy (Tabi. 5).

Ha oueHky npuroiHocTH BOABI AJIsl OPOILLEHUS BIMSIOT: MUHEPAIU3aLUs U XUMUYECKHI COCTaB
OpPOCHUTENILHOM BOIbI; BOJAHO-(PU3NYECKUE CBOWCTBA, TPaHYJIOMETPUUECKHM COCTaB U
3aCOJIEHHOCTD I104YB; CTEIIEHb €CTECTBEHHON U UCKYCCTBEHHOH JIPEHUPOBAHHOCTH 3E€MEIIb;
o0Iue KIMMaTUYECKUe YCIOBUS; YCIOBUS 3aJIETaHus U XUMUYECKHM COCTaB TPYHTOBBIX BOJI;
HOPMBI, PEKUM H CITOCOO OPOLICHUS; arPOTEXHUKA U OCOOCHHOCTD CEJIbCKOXO03HCTBEHHBIX

KYJIBTYP.



OcoOeHHOCTSIMH TOYB 103KHOH yacTu CpelHea3naTCKoro peruoHa, IJie B OCHOBHOM Pa3BUTO
OpOILICHHUE, SIBISIFOTCS: Mpeobaanne B TpaHyJIOMETPUIECKOM cocTaBe (Pppakuumii ey (Silt), u
manioe coneprkanue mia (Clay), BCIeIcTBHE Yero OHM HMEIOT HU3KYHO €MKOCTh KATHOHHOTO
obmena (110 10 - 15 mr-3k8/100 1.). [TouTH MOBCEMECTHO MOYBHI COAEPKAT MHOTO KaJIbIUs U
MO3TOMY UMEIOT BBICOKYIO Oy(hepHOCTh, YTO 00YCIIaBIUBACT MOYTH MOJHOE OTCYTCTBUE
Pa3BUTHS IPOLIECCOB COJNIOHLIEBATOCTHU. JJIsl MpeOTBpAILIEHNS] HAKOTUIEHHSI COJIEN B 30HE
a’paliy BOJIbI MOBBIIIEHHON MUHEPATH3aIlUU KETATeIIbHO UCIIOIb30BATh, IPEXK]IEC BCETO, JJIS
OpOIILIEHUS TIOYB, JIETKUX 110 TPAHYJIOMETPUIECKOMY COCTaBY, 00JIaJar0IINX BBICOKOM
BOJIOTIPOHUIIAEMOCTHIO.

B pamkax pernonanbHbix mpoektoB Bydmac, UBMU, Konepaukyc, OIMP u np. 66111
BBITIOJIHEHBI aHAIN3bl XUMHUECKOT0 cocTaBa cBhiiie 3000 mpob BOJIbI, B3SITHIX B PA3TMUYHBIX
30Hax CpeaHea3naTcKoro peruoHa, U NpoBe/IeHa BCECTOPOHHSIS OLICHKA UX KAYeCTBa, BKIIFOYAs
MIPO-BEPKY OMACHOCTH OCOJIOHIIEBAHUS TTOYB MPU UCIIOIH30BAHUHU ISl OPOIIICHHUSI B
COOTBETCTBUH C Kiaccupukanuent, mpunaroit ®AO [4]. DTOT MaTepuant MOXKET MOCTYKUTh
OCHOBOI1 17151 popMuUpoBaHus 6a3bl JaHHBIX 110 XUMUYECKOMY COCTaBy M MUHEPAJIU3AIUU UX.

Taoauna 5. O0beMbl 1 Ka4eCTBO BO3BPATHBIX BOJA B Y30eKkncTane*

O0beM, MITH.M3 KauecTtBO
BHyTpUKOHTYpHOE
HCIIOJIb30BAHUE [Tonoxenue
baccelin ' Bosppar M o MUHEpaIu3alnus
0HO
CTOK  \dakTtHueckoe oe3 pexn BOJL, /11
nepedpocku

CTOKa
0,90- @ 1,04 - 0,82 -
Creipaapeu |15503,0 885,0 6227,4 Bepxnee DA(R 4 11(FH* | 2 g(HH
Coeriice 34- | 2,00- 2,20 -
et 8,45 15,00 | 1820

22499.5 1,55- 0,30 -
AMynapbu 4 1715,9 2869.,8 Bepxnee 236 | 13.82 0,67 - 20,9

Coeniee 3,11- 2,06 - 3,60 -
ped 8,10 | 1526 18,04
Hinice 2,02-| 3,39 - 5,39 -
4,34 | 12,80 24,70
Beero 380025 2600.9 9097.2 0,90-10,30- 1 0,67-

8,10 | 15,26 20,94

[Tpumeuanue: (* - [1o nanubpiM BoanmpoekTa 3a 1988-1998 r.r. (¢ yrouHeHreM HaJIU4YHUs CTOKOB B
MaJIOBOJHBIE TO/BI IO OCHOBHBIM KOJUIEKTOPaM).

(** - Ilo maHHBIM MUHCENBFBOIX03a (MEKX03IHCTBECHHBIE KOJUICKTOPHI).

(*** -ITo manabIM ananuzoB gadoparopuu [INull CAHUUPHU (mpeumyiiiecTBeHHO
BHYTPUXO3SICTBECHHBIE KOJIJIEKTOPHI).

(*¥*** _SAR* - mokazaTeb MOTEHIIUATLHON BO3MOXKHOCTH OCOJIOHIICBAHHS

O6paboTka BEIOOPKH JTaHHBIX XHMHYECKOTO cocTaBa 357 mpoO BOJIBI C TUAITa30HOM
muHepanuzanuu ot 0,215 1o 70 r/a (o 6onee aecsiTi 00bEKTaM, PACIIONIOKEHHBIM B 6acceiHax
p.p-Coipaapbu 1 AMyiapbm), mokasaja, 4To B MHTEpBajie MUHeEpaau3auu Boabl ot 0,3 10 6,0



r/n SAR* He nipeBbItaet 9 (CpelHEONaCHBIH YPOBEHE M0 OMACHOCTH OCOJIOHIICBAHUS.

Y CTaHOBJIEHO, YTO C TOYKU 3PEHUS BIMSHUS XUMUYECKOTO COCTaBa IO OMAaCHOCTHU
OCOJIOHIIEBAHUS BOJIBI ¢ MUHEpAJIN3aIHen 10 2 I/ ¥ MOYBEHHBIC PACTBOPHI 10 4 T/7 HIMCIOT
SAR™* = 3, gBJsIOTCS HEOMACHBIMHU, BOJIBI ¢ MUHEpaIM3aluen 10 6 1/J1 ¥ TOYBEHHbIE PACTBOPHI
10 9 r/n cpeaneonacHsl (SAR* = 9). Ilpu Oosiee BRICOKMX KOHIIEHTPAIMAX COJIEH B BOJIaX U
MOYBEHHBIX PACTBOPAX UMEETCS ONMACHOCTh OCOJOHIIEBAaHUA, TaK Kak SAR*, kak npaBuJo,
nipesimaet 9. 1o BiustHIIO Ha QIIBTPAIIMOHHBIC CBOMCTBA IMOYB IMPAKTHICCKH BCE
WCCreI0OBaHHbIC APEHAXKHBIC BOJIBI HE OMACHBI, IIOCKOJIBKY, OOBIYHO IIPUMEHSIOTCS HA OPOLLICHUE
BO/JIbI ¢ MUHEpanu3anuei He Boie 0,5-2 r/m.

TeopeTuueckoil OCHOBOM HUCIIONB30BAHUS JJI1 OPOIICHUS BEHICOKOMUHEPATN30BAHHBIX BOJ
ABJIAETCS TO, YTO KOHIIEHTPAIIHS COJNEH B HUX 3HAUUTEIbHO HUXKE, YEM B IIOUBEHHBIX PAacTBOpax.
JIns opolraeMbIX MOYB ONTUMaIbHAs KOHIIGHTPAIMS COJIeH B IIOYBEHHBIX pacTBOpax 3-5 1/1, mpu
6 r/n Habmonaetcs cinaboe yruerenue pocra pacrenus, 10-12 r/n cuiibHOE yraHeTenue, npu 25
r/n ono rubHer. [2].

Taxum 06pa3oM, BOJTy € cojiepkaHueM coieil 1o 3-5 r/i TeopeTndecku (TIpH yCIOBUU
CBOOOIHOTO TPABUTAIMOHHOTO CTOKA U 00€CTIeYeHHS HEeMTPEPHIBHON MOIaYH BOJIBI) MOKHO
WCII0JIb30BaTh, HE MPUUUHAS yilepOa pacTeHHSIM.

OpHako Ha TIPAKTHKE JJIs1 YYACTKOB OPOIIEHHS CIEAYeT YUUTHIBATE CIICIyIOIIee:
COJICYCTOHYHMBOCTB JUISL BUIA KYJIBTYPHI U (pa3bl pasBUTHS PACTCHUH; BBICOKOE UCITAPCHNUE;
HEJ0CTATOYHOE OMEPATUBHOE KOHTPOIUPOBAHUE 3aCOIEHUS HIIM OCMOTHYECKOTO MOTEHIIMaNa
TIOYBBI; HECBOEBPEMEHHOCTh MPOBE/ICHUS TTOJTUBOB U HU3KUI YPOBEHb X TEXHOJIOTHH;
He00eCIeYeHHOCTh OTTOKA BOJ (B T.9. U U3-3a OJIM3KOr0 3ajieraHus MHHEPAIN30BaHHbIX
TPYHTOBBIX BOT).

B 2701 cBsI3u BOLy ¢ MUHEpaM3anue CBBIIIE 5 T/JT CIeIyeT UCIIONIE30BaTh 00JIee OCTOPOIKHO.
O0s3aTenpHO CIIeYEeT YUYUTHIBATH HE TOJIBKO BHJ OPOIIAEMbIX KYJIBTYpP, HO H COPTa, KOTOPHIC
MOTYT OKa3aThCs 00Jiee UyBCTBUTENbHBI K COMsIM. [IpuMeHeHne IpeHa)HbIX BOJ JIsl TOKPBITHS
neduIuTa OpOCUTETHHON BOBI 00JIee MePCIIeKTHBHO IS BBIPAIIUBAHMS COJICY CTOMYMBBIX
KyJIbTYp (XJIOTYaTHHUK, 03UMast MIICHHUIIA).

Ecnu onacHOCTb MPOLIECCOB OCOJOHIEBAHNSA MTOYB IPU MCIIOJIB30BaHUH MUHEPAIN30BaHHbIX BOJ
OTCYTCTBYET, HanOoJiee BaXKHOM SIBJISIETCS ONIACHOCTh BTOPUYHOTO 3aCOJICHUS [104B U
YXYIILICHUs. X CBOMCTB. B 3TOM acnekTe Ha OCHOBE COOCTBEHHBIX OINBITOB IO OPOLIEHUIO
XJIOITYATHUKA U IIPOMBIBKAM 3aCOJIEHHBIX [IOYB MUHEPAIN30BaHHOW BOI0OM aBTOpaMu CllelaHbl
cieqyroue BeIBoIbl. Ha cpenne- 1 JerkoCcy riMHUCTBIX THIICHPOBAHHBIX 1ouBax depraHckoit
nonuHbI (10 55% THrca, cyMMa MOTJIOIEHHBIX OCHOBaHui 6,1 - 7,7 mr-sk8/100 1.) B Ha9aIbHOM
CTaJIUM Pa3BUTH XJIOMYATHUKA ITPU OJIHOCE30HHBIX MOJIMBAX BOJOW ¢ MUHEpanu3auuei 1o 4 r/i,
a B OoJiee NO31HUE CPOKU BEreTaluu - 10 7 I/J1, CYyIECTBEHHOIO YXY/IILIEHUS CBOMCTB 1I0YB HE
IPOUCXOJUT. B MOYBEHHOM NOTTIOLIAIOIIEM KOMIUIEKCE OTMEYAETCs BEITECHEHNE KaJIbLUs
HATpPHEM U MarHueM (Ha 5-6% OT CyMMBI). Y CTAaHOBIICHO, YTO YBEIHUCHHUE CONCPKAHUS
MIOTJIOIIEHHOIO HATPHS B ITOYBE CBS3aHO C YBEIUUYECHNEM CTEIICHH €€ 3aCOJICHUS U UMEeT
00paTUMBIi XapakTep, T.€. IPU MPOMBIBKE M OPOIIEHIH 00BIYHON PEYHOH BOJOH COOTHOIICHHE
O0OMEHHBIX KATUOHOB HATPHUS M MAarHus CHWXKaeTcd, a KalbLus yBennuusaercs [3]. Ilpu obiueit
HEJ0CTATOYHON APEHUPOBAHHOCTH TEPPUTOPUH U XOPOIIHX MPOPHIAKTHUECKUX MEPOTIPUATHAX
OTMEYeHa TeHJCHIM MHOTOJIETHETO HAKOIUICHHs COJIEH 3a CUET IPUMEHEHHUS Ul [TOJINBOB
MHHEPATU30BAHHBIX BOJ B OMBITE, MPOBOIMBIIEMCS B 1 '0JTOMHOM CTENHM B TCUEHUE IIECTHU JET
[6]. B 3aBuCHMOCTH OT KadecTBa BOJIbl COOTHOIIEHHUS HOPM OPOCHUTENBHBIX U IPOMBIBHBIX
MIOJIMBOB IPH OPOILIEHUH XJIOMYATHUKA U JIFOLEPHBI BOJION ¢ MUHepain3auue 1o 5,3 - 5,9 r/n
(npu SAR* 10 9,9 ¢ opocurenbHoit HOpMOH 710 5 - 5,5 ThIC.M3/ra BOJIbI) B COUETAHUH C
ITPOMBIBKO} B HEBETETALMOHHBIN ITepHoJT BOJIOI ¢ MUHepanu3auuen 1o 1,5 r/n B oobeme 2,4
ThIC.M3/Ta cozepKaHue CoeH U MOrMOIEHHBIX KATHOHOB B IOYBE MEHATIOCH IOCE30HHO.
OTMeueHo yBeIuvueHre MOTIIONICHHOTO HATPHA B MOYBE (Ha mecToi ro opomerus 15-25% x



HCXOJIHOMY COJIepKaHUI0), KOTOPOE B CBOIO OYEpPe/Ib MOBIUIIO HA CKOPOCTh BIUTHIBAHUS BOIbI
B [IEpBBIC Yachl HaOMOAeHUH. Ipyrux u3MeHeHn CBOUCTB MOYB (KamWUISPHbIE, TOJIEBast
BIIATOEMKOCTB, IPEICI TCKYUECTH H IIACTUIHOCTH ) IPH CPABHCHUN OPOIIEHUS OOBIYHON BOJOU
U MUHEpaTH30BaHHON He oTMedeHo. OJIHAKO YCTaHOBIICHO, YTO OpOIlIeHHe BOI0H cBbiiie 1,5 1/n
IIPUBOJIUT K CHUKEHHUIO YPO)KAEB KaK XJIOMYaTHHUKA, TaK U JIFOUEPHBI [5].

B03MOXHOCTE TIPOMBIBOK C HCITONIB30BAHMEM MUHEPAIN30BaHHBIX BOJ OCHOBAHA Ha Oolee
BBICOKOU KOHIICHTpAIlMK COJIEH B MOYBEHHBIX PACTBOPAX 3aCOJICHHBIX ITOYB MO CPABHEHUIO C
TakoBOM B BoJie. JIJI OLEHKH CTETIEHU MUHEPAJIM3allii BOIbI, IPUEMIIEMOH ISl IPOMBIBKH
3aCOJIEHHBIX 3€MEJb, MOYKHO IPEIITONI0KUTh, YTO TOYBEHHBIN paCTBOP MOYKHO OIPECHUTH J10
YPOBHS KOHLCHTPALIMH, COOTBETCTBYIOIIET0 YPOBHIO MUHEPAJIA3ALIUN BOIBIL.

Pacyersr Ha MOzIeNsAX, MPOBEIEHHBIC NCXO/S U3 YCIOBHS MOIEP)KaHNUS HE BpeasIe ypoxKaro
KOHIIEHTPAIMH COJIe B TOYBEHHOM PACTBOPE, IIPH UCIIOIBb30BAaHUM MUHEPAIM30BaHHBIX BOJI Ha
JIErKUX MOo4Bax (Jerkue CyriauHKY, CYNecH U MEeCKH) MoKa3aju, YTo: MPU MUHEPAIU3alUM BObI
2 1/ HOpMY HaJI0 yBenmuauBaTh Ha 5-7%; 3 r/n Ha 20%, a ipu 4 v/ 10 30-50%. Ha cpeaanx
CYTJIMHKAX Jake MPH MUHEpaJIN3alliy BOABI 2 T/11 moiady BOJABI Halo yBenuuuTh Ha 10%.
Hackonpko peanbHa BO3MOKHOCTH TAKOTO YBEIMYCHUS OPOCUTEILHON HOPMBI 3aBUCUT OT
MHOTHX [OKa3aresei, HO, MPeX/Ie BCETO, OT TIyOMHBI IPYHTOBBIX BOJ U OT JIPEHUPOBAHHOCTH
y4acTKa, KOTopas JI0JDKHA 00eCTieunBaTh OTTOK JOTIOJIHUTEIBHBIX 00hEMOB BOJIBI.

s pa3zpaGoTku MOAXOA0B K YIPABICHUIO BOJAHO-COJIEBBIM PEKUMOM MOYB UCTIOIb30BANACH
MOJIENTh, paspadboranHas ¢ yaactueM A.H.Mopo3zosa. J17s 3a1aHHBIX YCIOBUH (MCXOTHOE
3acoJieHHe TI0YB onbITHOTO yuacTka B Cypxanmapee lllepabanckoro paitona B BapuaHTax
MIPOTHO30B: ci1adoe, CpeaHee U BRICOKOE, MIHEPAIH3AIIHs OPOCUTENBHOM BoIbI 1,5 1 3 /i1,
(akTrueckue kaumarndeckre ganueie 2001 r.) npoBeieH NPOrHO3 U3MEHEHUS [OIOBOM
OpOCHUTEIBLHOM HOPMBI BO BpeMeHH Juts nostydenust 100% yposkast xionuarHuka. Pe3yiabTarsbl
MOJIETUPOBAHUS TTOKA3aJIM, YTO AJI NOAJEPKaHUSI ONTUMANBHbIX JUIsl pACTEHUH YCIOBUH B
MHOTOJIETHEM TIEPUOJIC JJIsI CHIDKCHUS COJICHAKOTICHHUS JTAXKe TIPH cITa00M MCXOIHOM 3aCOJICHUN
Y MUHEpaIU3aluu HOJUBHON BoAbI 1,5 1/71 3aTpaThl OPOCUTENBHOM BOJBI C TEUCHUEM JIET
HEN30e)KHO HY)KHO YBEIHYNBATH (B COMOCTABICHUH C MPUMEHIBIIMMHUCS HA TPAKTUKE HOPMaMH )
3a CYET NMPOMBIBHOM JIOJIU; TI0 3TON e MPUYHMHE MTPU BHICOKOM HCXOJHOM 3aCOJEHMU B HaJalle
MepuoJia Jyist OPOILIEHUsI HEOOXO0IMMbI 00JIe€ BRICOKME HOPMBI BOJIOTIOIAuH, a 3aTeM (110 Mepe
CHIDKEHHUS 3aCOJIeHUs]) TpeOyemast BOAOMoAaya YMEHbIIAeTCs; He00X0AuMas JOMOJIHUTENbHAS
"mpombiBHas" 10151 00BEMA BOABI 3aBUCUT OT MUHEPATU3AIMH BOJIbI, UCTIOIB3YEMOMN IJIs
OPOILICHUS: TIPH MOBBILICHUN MUHEPAIM3AIINH YBEIHUNBACTCS opocuTenbHas HopMa. [Ipu
MUHEPATU3aIUHN TIOJUBHOM BOABI 1,5 /1 HEOOX0AMMast [T OAJIEPIKaHUs ONITUMATBHOTO
peXrMa OpOCUTENbHAS HOpMA C TeYeHHEM JIeT acuMirroruuecku npudmmkaercs k 8000 m3/ra, a
ripu 3 /1 Bo3pacraeT 10 10000 m3/ra. Eciiu mouBkl HE 3aCOJIEHBI, TO P MUHEpaIU3alU
OPOCHUTENBHOM BObI 3 I/J1 B TE€UCHHE YETHIPEX JIeT MOJUBBI CEbCKOX03WCTBEHHBIX KYIbTYD
MOJKHO TIPOBOJIUTE 0€3 YBEIHUSHHS OpOCUTENBbHBIX HOpM. (Puc. 4). Takum obpazom,
MHOTOJIETHEE MCIOIb30BaHME BOJI IIOBLIIICHHON MUHEpaIH3aiK TpeOyeT peryIHpoBaHus
3aCOJICHHOCTH ITOYB IMPOMBIBHBIM PEKMMOM OPOIICHUS WIIM TIPOMBIBKaMH. X MHTCHCHUBHOCTH
MPSMO 3aBUCUT OT UCXO/HOTO 3aCOJICHUS TIOYBBI U YPOBHS MUHEPATH3ALUU TPUMEHAEMOH
OpPOCHUTENILHOM BOJIBL.

B HacTos11ee BpeMsa B peajibHOM CUTyallK, KOT/1a 3aTPy/IHEH OTBOJ I'PYHTOBBIX BOJ H3-3a
IUIOXOT0 JJPEeHa’ka, CE30HHOE 3aCOJIEHHE OPOLIAEMBIX 3€MeJIb II0UTH ITOBCEMECTHO MTPOUCXOIUT
HE CTOJIBKO 3a CUET Ka4eCTBA OPOCUTEIILHBIX, CKOJIBKO 3a CUET NOATATMBAHUSA COJIEH,
pacTBOpEHHBIX B IpyHTOBOM BoJe. ITpy ncnapenun B KOpHEOOUTAEMYIO 30HY 3a4aCTYHO
MIPUBHOCHUTCS OOJIBIIE CONIEH, YeM MpY NOIUBAX MUHEPATHN3OBAHHOM BOIOM.

[pubnmxenHble 6aTaHCOBBIC PACUEThI, BBIIOJHEHHBIE Ul OTAEIBHBIX MOJIEH (110 JaHHBIM
¢axtuaecknx Habmozaennii mpoekra BYOMAC, 1996-1999 r.r.) mokazanu, 4To B TOYBEHHBIN



CJIOHM CBEPXY U CHU3Y MOCTYMAET IPUMEPHO OJIMHAKOBOE KOJUYECTBO COJIEH MpH Moaue
HOJMBHOM BOJBI 7-8 ThIC.M3/Ta ¢ MUHepanu3amuen 1,5 1/ u rirybune rpyHTOBOM BOJIBI OKOJIO 2
M ¢ MEHepaym3anuei 5-7 /1. [Ipun HeocTaTO9HOM TIo1a4e Ha TIOJUB BOJIBI C IIOBEPXHOCTH,
Jla’ke TIpH MOJIMBAX JPEeHaXHOM Bo10# 110 3 - 4 1/71, OCHOBHAsI YacThb COJIEH MOCTyMaeT U3
ITPYHTOBBIX BOJI 3@ CUET X BbICOKON MuHepanu3anuu 10 18-20 r/n (moss npoekra B
CypxangapbuHckoii oonact). Takum 00pa3oM, B OT/IENBHBIX CIIy4yasX HEIOMOINUB CO3/1aeT
0O0JIBIIIYIO OMACHOCTH JIJISl YPOrKasi BhIpAIIMBAEMbIX KYJIbTYp M KaueCcTBa IIOYB, YEM IIPUMEHEHHE
PAa30BBIX IMOJMBOB COJICHOM BOJOM.

Z 14
g = 12 ——
gfz-_m — T . —
F Ny E———
E T
g &84 g f
[~ 5 3
'g : = -d
] E 2 ————

= 1] —

1] 1 2 3 4

MuHepanuszauua, r'n

—+— CyMMapHOe MCNapeHue
—=— PcyETHaA OpOCHTENEHAA HOpMa
—i— HeahxogMMEBIR LpeHakHEIR CTOK

Puc.4. IIporao3 usmeHeHus1 OpOCUTENIBHBIX HOPM JIsl COXPAHEHHS B BETETALIMOHHBIA IEPHO
JIOTTYCTUMOTO JUIsl XJIOMYAaTHUKA YPOBHS 3aCOJIEHUS ITPU UCIIOJIb30BAHNHU IIOJUBHOM BOJIBI €
muHepanuzanueit 1,5 r/n. (Cypxangapes, cpeiHue CyTIMHKH)

Takum oOpa3om, B pecrryonnkax Cpeaneid A3un CBONCTBA MOYB, KAYECTBO BOJIBI U COCTAB
OCHOBHBIX CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP B OOJBITMHCTBE CIIy4aeB MO3BOJISIOT OTHOCUTEIHHO
0e30MacHO MPUMEHSTh KOJIJIEKTOPHO-IPEHAKHBIE BObI, YYUTHIBAS, UYTO B PETHOHE
MPEUMYIIECTBEHHO BBIPAIIMBAIOTCS COJICYCTOUYUBBIE KYJIbTYPHhI (XJIOMYATHUK, O3UMast
nurennna). OTpunaTenbHbIM MOCIEICTBUEM MOXKET ObITh, B OCHOBHOM, COJICHAKOIIJICHHE.
BcenenctBre HEBBICOKMX COPOIIMOHHBIX CBOMCTB MOYB U OOJIBIIION IO KaJIbIIUEBHIX COJICH B
BOJI€ Y TIOYBE MPOLIECCHI OCOJIOHIIEBAHUS ITOYB MPAKTUYECKH UCKI0YatoTcsa. CoJeHaKoIIeHUE,
KaK TIPaBUIIO, TPUBOINT K YBEJIMUCHHUIO J10JI€H1 OOMEHHOT'0O HATPUSl U MarHus B MOTJIOMIAIOIIEM
KOMIUTeKCe MOYB. OMBITH TOKA3bIBAIOT, YTO NP PACCOJIEHUH 3TH IMPOIECCHl 00PATHMBI.
XUMUYECKUN COCTaB COJIEW B MECTHBIX BOJIaX U MMOYBEHHBIX PACTBOPAX MO3BOJIAET CAEIATh
BBIBO/I, UTO C OMPEEICHHBIM PUCKOM OMACHOCTHU TOKCHKAIUS PACTEHUH (U, COOTBETCTBEHHO,
MOTEePEN yporKast) P YCIOBUU KOHTPOJISL X KOHIICHTPALIMH U PETYJINPOBAHUU €€
CBOEBPEMEHHBIMU MOJIMBAMU TEOPETUYECKH MOYKHO MCIOJIB30BaTh BOY C MUHEpaIU3anuei 10 9
r/n. OgHaKo, BOMABI JaKe C MHHEpaIM3AIMeH CBEINIe 4-5 T/11 NCTIONB30BaTh HE cienyeT. B ciaydae
K€ HEOOXOMMOCTH MX MPUMEHEHUs 0053aTeNIbHO CIeIyEeT YUYUTHIBATh BUJ OPOIIAEMbIX
KYJIBTYp, TaK KaK OHU UMEIOT Pa3IMYHYI0 COJIEYyCTOMUHUBOCTb, U3MEHSIOILYIOCS Y HEKOTOPBIX
BUJIOB 110 (pa3aM pa3BUTHS, a TAKXKE BOJIOMPOHUIIAEMOCTh U TPaHyJIOMETPUUYECKUN COCTaB
1oYBkl. [Ipu 3TOM Ba)KHO HE IOITyCKaTh 3aCOJICHHS IIOYB ITyTEM PEryJIMPOBAHUS MTOJAYN
JOTIOTHUTEIBHBIX 00bEMOB BOIBI. [Ipy HAIMYNK BOJBI M XOPOIIETO OTTOKA C IMOJISL TO MOKHO
OCYUIECTBIIATh B IEPUOJL BETETAIMH, y4dallas [OJIMBbI WM 3aBbllIast HOpMbl "HeTTo". Ilpn
HEJIOCTaTOYHOCTH BO/IbI B BETE€TAIMIO U TUIOXON APEHUPOBAHHOCTH CJIEIyET IPOMBIBATH MOYBHI B
HEBEereTalnoHHbIN niepuo. [Ipu oporieHnn BHICOKOMUHEPAIM30BaHHBIME BOJIAMHU HEOOXOIUMO
YUUTHIBaTh MTyOUHY 3aJieraHus, OTTOK U MHUHEpaIU3aI1I0 TPYHTOBBIX BOJ. B ycrnoBusix



HerNIyOoKoTo (MeHee 2 M) UX 3alleTaHus JIaXKe MPU MUHEepAIU3aIiy 4 T/71 TpU HeIOCTaTKe
MOJIaY1 BOJIbI C IOBEPXHOCTH M OTCYTCTBUM I'PABUTALMOHHBIX CTOKOB U€pE3 MOUBY IPOUCXOIUT
3aCOJIEHUE BEPXHUX FOPU3OHTOB 3a CUET COJICH, BHOCMMBIX KAMWUISIPHOU MOINMUTKON W3
I'PYHTOBBIX BOJ.

OTtcyTcTBHE 3TUX YCIOBUM MOKET IPUBECTU K OLLYTUMBIM IOTEpsAM yposkas. KonTponupys
3aCOJNICHME NMOUB (KOHIEHTPALHUIO TOUYBEHHOTO PACTBOPA), MOKHO ONMPEACTUTh HApacTaHHUE
3aCOJICHUS U YIIPABIISITh 3TUM MPOLECCOM € MOMOILBI BHEOUEPEIHBIX TOJIUBOB, 1O
BO3MOXHOCTH, BOJIOM Xopoluero kayecrsa. 1Ipu npuHaTiu peieHuil o nojimBax BOAOH U3
KOJUIEKTOPOB HEOOXOUMO 3HATH TPAHYJIOMETPUIECCKHI COCTaB TIOYB, MX BOJAOMPOHUIIAEMOCTb,
JPEHUPOBAHHOCTD YYaCTKOB, MOUIEKAIIMX OPOIIEHUIO, KOHTPOJIUPOBATh MUHEPAIH3ALIUIO
JPEHaXKHO-COPOCHBIX BOJI M CTEINEHb 3aCOJEHHOCTH 10YB. [Ipu O1m3KoM 3ameranumu
MUHEPaAIN30BAHHBIX TPYHTOBBIX BOJ U HEYJIOBIETBOPUTEIHHON paboTe apeHaxa, 0COGEHHO MpHU
TSDKEIIBIX 10 TPAHYIOMETPHUECKOMY COCTABY MOUYBAX, CISAYET H30eraTh MPUMEHEHHS
JIPEHAXHO-COPOCHBIX BOJ C MUHEpaIU3aluel, IpeBbiaromen 2-2,5 /11, Tak Kak B dTHX
YCIIOBHSX JTaXKE TOJIMUBBI OOBITHON PEYHOM BOJION MPUBOIAT K CE30HHOMY 3aCOJICHUIO TIOYB.
YBenuuuBaTh MOJIMBHBIE HOPMBI /1T 0OECTIeYeHNs COJIEBOI BEHTHIIALIMH 11€]1eCO00pa3HO TOIBKO
B YCIIOBHUSIX 00€CIIE€UEeHHON APEHUPOBAHHOCTH, JIMO0 npu riaybokom (Oosee 3 M) 3ajieraHuu
[PYHTOBBIX BOJ.

JIns mpaBUIIBHOTO TJIAHUPOBAHUS UCIIOIB30BAHMS BOJ MTOBBIIEHHON MUHEPATU3ALU
HE0OXOIMMO MPOBECTH PAHOHUPOBAHUE OPOLIAEMBIX 3€MeNb [0 CTENEHU TPUTOTHOCTU UX TS
ATUX LEJIeH ¢ YYETOM IPaHyJIOMETPHUYECKOTO COCTABA MOYB, XUMAYECKOTO COCTaBa U
MUHEPATU3AINH JIPEHAKHO-COPOCHBIX BOJI, (DaKTHUUYECKOI IPeHUPOBAHHOCTH TEPPUTOPHIA HA
OCHOBE MMEIIIHNXCS MATEPHUATIOB U3bICKAHUHN U UCCIIC/IOBAHUH.
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