OOOEKTHUBHOCTD ITPOMBIBHBIX [TOJINBOB

FO.M. upoxkosa, I'. Ilonyamosa, K. Paxxabos (CAHUNPN),
P. Komexos (Hmwxneamynapsutnckuit BYNC)

BBenenune

Ilouemy BO3HUKaeT NOTPEOHOCTb B MOJAEP)KAHUM COJEBOIO pPEXUMa IOYBBI HPOMBIBKAMU?
Ecmu mpencraButh cebe BOOHBIA M COJEBOM PEXHMM TIOYBHI HAa OPOLIAEMOM IIOJIE, MOJy4YaeTcs
cllefyIoliasi KapTHHa:

Ha monoBunHe Tepputopun Y30eKkucTaHa, TPYHTOBBIE BOJABI B CpPETHEM 3a TOJ 3aJeTaloT Ha
rinyOuHe okosio 2 M. Kak mpaBuiio, rpyHTOBasi BOia UMEET MUHUMAJIbHYI0 MUHEpAIU3aLUI0 OKOJIO 3
T/JI, a B HEKOTOPBIX ciay4asx W Oosee 5 /1. OpocuTeNbHAs BOJA B BETETAIMIO JOCTUTAeT | T/1 |
6onee. Ecau mpencTaBuTh KapTUHY BIMSHHUS MUHEpaIM3allud OPOCUTENLHOW M TPYHTOBOM BOJIBI B
COBOKYMHOCTHU. [Ipn GnM3KOM 3ajeraHuy TPYHTOBBIX BOJ, 3HAYHTEIbHAS YaCTh BANOTPAHCIIUPALIUU
3a TEepHoJ| BEreTalul pacTeHWH, MOKpbIBAaeTCS M3 TpyHTOBOW Boabl. [Ipu  Hejmoctatke mnojadu
OpPOCUTENFHOW BOJBI CBEPXy M HEYJOBJICTBOPHTEIBHOM JPCHUPOBAHUH TEPPUTOPHUH, K KOHILY
BereTallii COJIM HAKaIUIMBAlOTCS B BEpXHEM KopHeoOuTaeMoMm cinoe. IIpencraBum cebe, 4TO
TPYHTOBasi BOAa 3ajeraeT Ha IriyOmHe 1,5 M W MMeeT MUHEpaJIH3aluio 5 1/, opocuTenbHas- 1 r/m.
JlpeHaxx OTCYTCTBYET WM paboTaeT IUI0XO (OTTOKAa IPYHTOBBIX BOJ HET). DBallOTpaHCIUpPALUS 3a
Beretanuio coctapisier 6500 M3/ra, opolieHHe TPOBEICHO B TPH MOJIMBA, o0miei Hopmoit 3500 m3/ra
u 2000 m3/ra OCTYnuIIO U3 TPYHTOBOM BOJbl. CKOJIBKO K€ MPUILIO coJielt B 30HY asparun? [Ipoctoit
pacueT TOKa3bIBa€T, YTO B METPOBBIA CIIOW MOYBOTPYHTAa C OPOCHUTEIILHOW BOJOW IOCTYIHIIO:
3500*%1/1000 = 3, 5 1/ra coneii, a ¢ rpyHToBOi — 2000*5/1000=10 T/ra. Bcero k KoHIly Bererauuu
ClIeyeT OXHJIaTh NMpuOaBKy 3acoieHus = 13,5 T/ra , yTo B mepecdyere Ha % OT MOYBBI COCTABHUT
npumepHo 0,1 %, uiaM mpuTOM, YTO TOKCHUHBIA XJIOP-UOH cocTaBisier mnpumepHo 30 % ot obiuero
koiuuectBa coneid — 0,003 % xjop —MoHA. A eciu MPEeACTaBUTh 3TO B MEXKIYHAPOIHBIX €IMHUIAX
3aCOJIEHHsI ¥ TOJIb3YACh MIPAKTUYECKH NoTydeHHoH 3aBucuMocthio EC= Cl/0,01, nomyuaercs, 4To Kak
MUHHMYM 3aCOJICHHE BBIPACTET OT BECHBI K 0ceHH Ha 3 dS/m.

[Tpuniuns! 3¢p(HEeKTHBHOCTH MPOMBIBHBIX MOJIMBOB M3BECTHBI MO PsIly paHee MPOBEACHHBIX
uccienoBanuil.  M3BecTHO, 4YTO coneoTAaya MOYBBI 3aBUCUT OT MHOTMX (DaKTOpOB: - Jyullle
MIPOMBIBAIOTCSI MOYBBI 00Jie€ JIETKOTO MEXaHMYECKOI'0 COCTaBa, YeM TSDKEJIOro; - MPOMEXYTKU
BPEMEHH MEXIy TaKTaM{ IOJa4l Ha TSDKEJIBIX TOYBAaX JOJDKHBI OBITH OoJiee ITUTEIBHBIMHU IS
obecnieuenus nuddy3uu coneit u3 TBepAoH ¢asbl; -00siee 3aCONeHHbBIE TOYBBI OBICTPO MOKHO JOBECTU
70 CTENeHH CJIa003acOJICHHBIX, HEXEIH  IOJIHOCTHIO OINPECHUTHh CJIa003aCOJICHHBIE, TOYBBI
3aCOJICHHBIC XJIOPUAAMH, NPOMBIBAIOTCA OT COJIEH Jierye, 4eM 3acoj€HHbIe Cyib(paTraMu, a THII
3aCOJICHHsI, MOCJE€ BBIMBIBA OCHOBHOM YacTH XJIOPUIOB, CTAHOBUTCSA XJIOPUIHO-CYJIb(AaTHBIM WIH
cyabarHeiM. TpeOoBaHMs K KAauyeCTBEHHOW NPOMBIBKE — HaJW4Me JApeHa)ka M oOecreuyeHHOe
BoooTBeieHne.  CBOOOAHAs €MKOCTh IIOYBOTPYHTOB, 3allOJIHAEMas BOJOW, B TIEPBOM TaKTe
IIPOMBIBKH, OIpENeNeTcsl TIIyOMHOW 3ajeraHusi TpPyHTOBOW BOJBI U CIIy’)KUT CBOET0 poja €MKOCThIO
JUIsL PACTBOPEHHS (M OCAXKICHHS) COJICH, 3aTEM JIOJDKHO IOCIIEA0BAaTh BHITECHEHUE COJIEBOTO PAacTBOPA,
€CJIM BOJy T0/1aBaTh IPOOHO (TakTamMM) U o0ecrednBaTh €€ OTTOK. B ciydyae eciim OTTOK TPOMBIBHBIX
BOJ He o0ecrieueH, TUO0 OYCHb HE3HAYMTEJICH - MPOMBIBKA TEPsIeT CMBICI, TaK KaK BOJA, MOJaHHAs
JUIs TIPOMBIBKM,- HUcCHapsiercs, JuO00 OYEeHb MEAJICHHO IEepeABUraeTcs B CTOPOHY HE 3aJIUTOH
TEPPUTOPUH (CYXOH ApEHa)k), HAIPUMEP, HE OPOLIAEMOI0 B JAHHBIH MOMEHT IOJISI, 3aHSITOIO O3UMOM
nmenune. Kpome Toro, uccienoBaHUsAMHU MHOTHX aBTOPOB YCTaHOBIIEHO, YTO Ha 3()(hEeKTUBHOCTH
MPOMBIBKM 3aBHCUT (TIpM TPOYMX paBHBIX YCIOBHSX), YIAJCHHOCTh Ye€Ka OT JIPEHUPYIOIIETO
yCTpOMCTBa (IIpU TOPU30HTAILHOM ApEHa)Ke, HallpUMep, HauXyIIIHE YCIOBUS CO3/IAl0TCS HAa ydacTKax
MOCpEeIMHE MEXIPEHHOTO PACCTOSIHUSA).
dakTUUecKe JTaHHBIC HAOMIOAeHUHN 10 2 xo3sicTBaM B CeipmapbuHckoit oomactu (um. ['.I'ymsima u
uM. Cuanukosa), ipu YI'B 2,2- 2.5 m, mokazanu, 4to (HaKTHYECKUN MPUPOCT 3aCOJCHHSI OT BECHBI K
oceun B cioe 0-60 cm gocturan 3.5 mo 7,32 dS/m, a mo ordenbHbIM ToukamM g0 10 dS/m.B
Xopesmckom OITX CAHUWMPU, rne rpyHTOBBIE BOJBI 3ajJ€raloT OKOJIO 1 MeTpa UM HMMEIOT
MUHEPaTU3aIHII0 OKOJIO 3 T/J1, CE30HHOE 3aCOJIEHUE COCTaBsIeT 10 3 - 5 dS/m .



OcHOBHBIE 11€JI JAHHOM CTaThU :
1. KonnyecTBeHHO BbIpa3uTh CBA3M U BIUSHHUE HA 3(P(PEKTUBHOCTH NPOMBIBKU, & UMEHHO:
- Hcxomnoro 3acosieHus Ha BBIMBIB COJICH H yIEBHBIC 3aTPAThI BOJIBI,
- BnusHue cTenenu IpeHUPOBAHHOCTH;
BnusiHre pa3smMepoB 4EKOB M TEXHOJIOTWH TMPOMBIBKM Ha 3((EKTUBHOCTH BBIMBIBA COJICH
(IPOMBIBKH 110 YKaM, IIPOMBIBKH 110 00p031aM M «1aMOOBBII METOI.

2. AnantupoBaTh ~ OLEHKY  KadyecTBa  INPOMBIBKH C  TIPUMEHEHHEM  MeIoja
JIEKTPOKOHIyKTOMETPUH;

3. PaccmoTtpeTs Bonpoch! 00111el (3KOHOMUYECKON ) 3P PEKTUBHOCTH.

Jnist perieHns NOCTaB/IEHHBIX 33aa4 ObUIN MCII0JIb30BaHbI CIEAYIONINE MATEPHAIbI H METO/AbI

1. [TpuBneueHsl OIMyOIMKOBaHHBIE MAaTEpPHaibl PA3HBIX JIET M pa3HBIX AaBTOPOB II0
V306ekucrany, rae JeTajabHO NMPUBEIEHB! YCIOBUS MPOMBIBKH, & IMEHHO: CTENEHb JIPEHUPOBAHHOCTH,
MEXaHUYECKU COCTAaB MOYBEHHOTO MPOQHIIS, KOJTMUECTBO OJAHHON BOABI M TEXHOJIOTHS IIPOMBIBKH.

2. [IpuBnedensl MaTepuasibl COOCTBEHHBIX MCCIIEJOBAHUN aBTOPOB IO IPOMBIBKE
3aCOJICHHBIX 3eMenb, HaunHas ¢ 1980 roma B ycnoBusx CelpAapbUHCKON 00sacTH, XOpe3MCKOM
obnactu u PK (MaTepuansl coaepraT MOoiIHy0 WH(OpMaIKio, HEOOXOJUMYIO JIJISl aHATTU3a).

3. MetomamMun  00paOOTKHM  SIBISUIMCH:  JIMTEPATYpPHO-  AHAJUTHYECKHHA 0030p |
cratucTuyeckas oOpaborka naHHbIX Ha [IK (koppeisiiMoHHbIN U perpecCHOHHBIN aHaIH3).

Pe3yabTaThl HCCIe10BaAHUS

I AHaau3 onbITHBIX IPOMBIBOK, PoBeaeHHbIX P.KomekoBbiM B yciaoBusax PK

KoppensuuoHHblii aHanM3  JaHHBIX  TPOM3BOJCTBEHHBIX IPOMBIBOK ,IIPOBEIECHHBIX

P KomekoBsIM moka3zan ciaenyomee. Ha ocratouHoe mocje NMPOMBIBKH COZAEp)KaHUE XJIOp — HOHA
(TmoTHOTO OCTaTrKa) B IMOYBE, B HAMOOJNBIICH CTENEHHW BIMAIOT IPOMBIBHAs HOpPMA, TEXHOJIOTHS,
CTENEHb JPEHUPOBAHHOCTH, YUCIIO MOJMBOB, a Ha YJIENbHBIE 3aTpaThl BOJIBI (M3/ea, O 6biMbléa
eOuHUuYbl cojell), KpOME BBINICYKA3aHHBIX, BIMSCT TaKKe IUIOIMIATh 4YeKa (yJ4acTka 0OBaOBAHWSI)
OO0uwmii aHanmu3 3(pGEeKTUBHOCTH MIPOU3BOICTBEHHBIX TPOMBIBOK B PK oTpaxen B Tabauue 1.

Tabnuua CpaBHEeHHE CPEIHMX MOKa3aTesiel MPOMBIBKH C OTHOCUTENBHO JYUIIUMHU U XYALIUMU
pe3ynbTaraMu (10 BBIMBIBY XJIOp- HOHA)

[TpoMbIBKaMu OBLITO BEIMBITO
C . ooiree 30 % Paznua,
penHue 3HaYeHUs MoKa3aTenei o
XJIOp — | menee30 % xyop | YMCIIO pa3
MOHA —uoHa (n=21)*
(n=32)
JIO TIPOMBIBKH 0,13 0,10 1,3
Xnop-noH, % k Macce
MOCJI€ MPOMBIBKHU 0,05 0,07 0,7
[IpomeiBHAs HOpMa, M3/Ta 5007 4581 1,1
% OT UCXOIHOT'O 57 26 2,2
VY naneHo xjop-uoHa
% Kk macce 0,07 0,02 3,5
. JI0 IPOMBIBKH 1,24 1,21 1,0
IIn10THBIM OCTaTOK
MOCJI€ POMBIBKHU 0,74 0,88 0,8
% OT UCXOTHOTO 43 30 1,4
VYnajgeHo MmiI.OcCT.
% k macce 0,55 0,33 1,7
0
3arparel BoAwl (M3/ra) Ha 8’(1)1 A)O/Xnopa 276 2553 04
BLIMBIB o THOTHOTO 504 2578 0,5
ocTaTKa
Crenenp OpeHHMpOBaHHOCTM 1- Xopowas, 2-
cpenusisi;3- cmabas; 4- oueHb cmabas; 5- 06e3 | 2,9 2,7 1,1
JpeHaxa
YI'B 10 npoMbIBKH, M 23 2,4 1,0




Texnoiorus: 1 mo yekaM 2- 1aMOOBEIH METOL 1,1 1,3 0,8

[Tnomaap yeka (ygactka oOBasioBaHus), ra 1 1,4 0,7
Cpoku mnpoenenusi: 1-(¢deBpanb-mMapT-amnpens);2-

1,5 1,9 0,8
(HO516pB-MapT);3-(HOSIOPB- NeKaOPh)
Yucio 1oJImBoB 1,8 1,2 1,5

* 6 pe3ynbmamos OblLIU OMPUYAMENbHBIMU U UCKTIOYEHbl U3 AHATU3A
OcHOBHbIE NPUUYUHBI MeHee YPPEKTUBHBIX NMPOMBIBOK (rpynmna Il mo nanHbM TaGauusn): 1-
TexHoOJoTHs (Tmpeobnagaer aamOoBas); 2- OoJbIIas IUIOMIAAb YEKOB; CPOKM MPOMBIBKHA (HOSOpPH-
(heBpasib) U MEHBILIEE YHUCIIO MTOJIUBOB.
Kak m3BecTHO, MCXOJHOE 3aCOJICHHE IOYBBI ONpEACIsieT HOPMY, TEXHOJIOTHIO, TIPOMBIBKH, a
TaKKe BIUSAET Ha 3 ()EeKTHBHOCTH BBIMBIBA COJIEH. BiusiHME MCXOAHOTO 3aCOJICHUS HAa BEIMBIB COJICH 1
yIIebHBIE 3aTPaThl BO/IBI, TOKa3aH Ha PUCYHKE 1.

Brmecennoe TIPOMBIBKO W KOJTMYIECTBO
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Pucynox 1  3aBUCHMMOCTH BBIMBITOTO KOJHMYECTBA XJOP HOHA OT IPOMBIBHBIX HOPM U
MCXOJTHOTO 3aCOJICHUS TSI OTHOCUTENIBHO yJIAYHBIX TIPOMBIBOK (M3 MPOBEACHHBIX 59 MPOMBIBOK)

IIpu oOpabotke oOmmpHOro wmarepuana P.K. KomekoBa mno HabmiogeHusMm 3a
3G GEKTUBHOCTHIO TPOMBIBOK B IPOW3BOJICTBEHHBIX YCIOBHSAX, METOJOM MApHOW KOPEUISIUH W
perpeccuu  yCTaHOBJICHO YTO MO 59 MpOU3BOJCTBEHHBIM NPOMBIBKAM BBIMBIB XJIOP - OHA U3 IMOYBBI
coctaBui 0koJ10 50 % (c OONBLUIMMH OTKJIOHEHUSIMH), & BEIMBIB IIJIOTHOTO OocTaTka Obu1 0Koi10 40 %.

Tak kak ycIOBUSI TPOHM3BOJCTBEHHBIX MPOMBIBOK 3HAYUTEIBHO PA3JIMYAIMCh: IO MCXOJHOM
CTETIEHU 3aCOJICHUsI, CTEIICHH IPEHHUPOBAHHOCTH M TEXHOJOTMH TPOMBIBKH, MpH 00pabOTKe ObLTH
BBIICJICHBl ~ Y4acTKM C  Pa3HOM  CTENEHbIO  JIPEHUPOBAHHOCTH:  CPETHEHEIPEHUPOBAHHBIC,
cJ1a00pEHNPOBAHHBIC U HEIPCHUPOBAHHEIE.

Tabmuma 1  Pe3ynpTaThl perpecCMOHHOTO M KOPEUBIIIMOHHOTO aHajdu3a JaHHBIX IS
BBIABJICHUS BJIMAHUA CTCIICHU APCHUPOBAHHOCTU HA 3(1)(1)6KTI/IBHOCTI> IIPOMBIBKHU B ITPOU3BOACTBCHHBIX
ycnoBusix (1o nanaeiM P.KomekoBa*)

Xnop- uoH, % K macce [InoTHBI ocTaTok, % K Macce
Crencrn YpaBHeHue YpaBHeHue
JIpEeHU- [Ipenenst _ .
perpeccuu: [penensr perpeccuu:
poBaHHOCTH | HCXOIHOIO
CONCDIKAHIS CBSI3b HCXOIHOTO CB513b
yHactka s1ep coJiepKaHus R* | comepxanus (X)/ | codeporcanus R’
HPOMBIBKH (X)/ " g
colle  mociue OcraTo4Horo conei nocie
OctaTto4yHOro
IIPOMBIBKU  OT conepxxanus (Y) | npomwieku  om
conepxkanus (Y)
HACXOIHOT'O UCXOOHO20
x ]0,03-0,168 |y = 026x + 0,24-1,48
Cpennss ’ 0,3 =0,51x+ 0,06 |0,7
pedt 0,02-0,089 | 0,02 1 0,16-0,96 Ym0 ’




0,03-0,267 |y = 0,4-2,0

CraGas 23 020 1y = 0.36x H ) 5 | 982 y=050x+0,17 |04
0,02-0,168 | 0,02 0,3-1,8

Ouenp x |0,08025 |Y = 054x + 1,5-1,86

cnabast u Ges 0,01 0,4 y=1,34x-0,86 | 0,6

JpeHaska y |0,04-0,21 1,12-1,7

*Cmenenb  OPEHUPOBAHHOCMU — OYEHUBALOCL N0 VOelbHOU  npomsdcenHocmu  cywecmeyowux — KJJC,
00CTYHCUBAIOWUX MEPPUMOPUU ONBIMHBIX YUaACmKo8™* bonvuas 3pexmusHocmv c1ab00peHuUpPOSaHHbIX 3eMeilb, N0
OMHOWIEHUIO K CPEOHeOPEHUPOBAHHBIM 0OBACHAEMC MeM, YUMo Nno Gaxmy cpeoHeopeHuposantvie Obliu nPedCmagieHbl 8
OCHOBHOM CPEOHE3ACONCHHBIMU, A CIAD0OPEHUPOBAHHBIE — CUILHO3ACOLEHHBIMU 3eMIAMU

W3 ypaBHeHMil npuBeeHHBIX Ha rpadukax B TaONULE BUAHO, YTO Ui BHIMBIBA XJIOP — HOHA
UMeeTcs SIBHAas TEHACHLUS Jy4llell MPOMBIBAEMOCTH TIOYBBI TPH yBEITUYCHUH CTETIeHU
JIPEHUPOBAHHOCTH, OJHAKO 3(()EKTUBHOCTh NMPOMBIBKU IpH cIabO0il IpeHHpPOBAaHHOCTH  OJM3Ka K
TaKOBOM B O€3IPEHaXHBIX YCIOBUSX M 371€Ch HAI0 YYUTHIBATh TAK)K€ M TEXHOJOTHIO MPOMBIBKH,
pasmMepbl 4E€KOB M TOJaHHbIE 00bEeMbl BOJbL. OXHMIaeMblil BBIMBIB OOIIET0 KOJIMYECTBA COJIEH
(paccuMTaHHBIN 110 ypaBHEHUSIM), He npesbimaeT 33-50%.

OrneHka BIMAHUS pa3MEPOB YEKOB M TEXHOJOIMM IMPOU3BOJCTBEHHBIX MPOMBIBOK IO JJAHHBIM
P KomekoBa, npuBeaena B Tabnuile 2 1 Ha pucyHkax 2 - 4.

CpenHsist ApEHUPOBAHHOCTD
4500 ~
4000 -
3500 ~
3000 -
2500 ~
2000 -
1500 -
1000 -
500 ~

O -

3

Ha BeIMBIB 0,01 % XJiopa

o 4yekam - 1,0 ra

mo uekaMm - 0,45ra [ ]
mo 4yekam - 1,0 ra
o uekam - 2,0 ra [N

VY enbHbIe 3aTPaThl BOJBI M

"ramboBas"

mo uekaM - 0,5ra []
1o 4yekam - 0,3 ra
"namboBas"

mo uyekam - 0,5 ra
mo 4yekam - 1,0 ra
o yekam - 0,5 ra

o 4yekam - 1,0 ra
mo gyekam - 0,5 ra
mo gyekam - 0,5 ra
mo 4yekam - 0,7 ra
mo 4yekam - 0,5 ra
o yekam - 0,7 ra

Pucynox 2. Unmtoctparust BIUSHUAS pa3MEPOB YEKOB U CITOC00a MPOMBIBKU
Ha YJACJIBbHBIC 3aTPAaThl BOALI IIPU pa3anH0171 CTCIICHU JPCHUPOBAHHOCTU
N3 mpencraBnennsix nmaneix (Puc. 2- 4) oueBHIHO, 4TO pa3Mepbl YEKOB M TEXHOJIOTHS
MIPOMBIBKH CYIIECTBEHHO BIUSIOT Ha 3((EKTUBHOCTH MPOMBIBOK: [IpH KpymnHbIX Yekax ot | ra (1 npu
namM00BOM croco0e TPOMBIBKH)  ylenbHble 3aTparhl Boabl A BeiMbiBa 0,01 % xjop- nonHa

gocturand : 3 - 4 TeIc. M3/ra — Ha CpeJHEIPEHUPOBAHHBIX TMONAX; 3-7 Thic.M3/ra- Ha
c1ab0JPEHNUPOBAHHBIX MOJISX.
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Pucynok 3 BimsiHue pazmepoB yekoB Ha 3((EKTHUBHOCTH BHIMBIBA TUIOTHOTO
OCTaTKa M XJIOp - NOHA B MPOM3BOACTBEHHBIX YCIOBUAX (A-o0mas BeiOOpka, b - mis pasnoii
CTENEHU JPEHUPOBAHHOCTH) nO OaHHbIM Habarooenuti P.Kowexosa
W3 pucyHka 3. BUIHO, YTO MPH YBEIMYCHUH pa3mMepoB 4ekoB ¢ 0,5 ra 10 3 ra mo pakTudecKkum

JaHHBIM, BBIMBIB XJIOp - MOHA cHikaeTcss 80 1o 15 %, a miaotHoro octatka ¢ 70 1o 10 %.

Cmabas

CTEIIEHb JPEHUPOBAHHOCTH WM €€ OTCYTCTBHE YCYTYOJISIOT BIMSHHE OOJIBIIMX YEKOB Ha IJIOXOH
BbBIMBIB COHeﬁ. PacquH, HpOBCZ[GHHI)Ie Ha OCHOBC HOJ'Iy‘-ICHHI)IX ypaBHeHI/Iﬁ perGCI/II/I, IIOKaszaJjiu, 4To
YBEIIMYCHUE PAa3MEPOB YEKOB MPHUBOMAT K CHUKCHHUIO 3((HEKTUBHOCTH MPOMBIBKU MPH YBEITHYCHUN
yeka ot 0,3 1o 1 ra na 20-37 %, a npu yBenuuenuu yexoB ¢ 0,3 1o 3 ra, - Ha 32-43 %

pa3H0171 CTCIICHU JPCHHUPOBAHHOCTH, B 3aBUCUMOCTH OT ILIOIIaAN YCKOB

Ta6JII/ILIa 2 PacueTHble 3HAUCHHUS CHIKCHUS BHIMBIBA XJIOPp — MOHA U3 METPOBOI'O CJIOA IMOYBBI

BrIMEIB conet
Crenens Pasumnia BeIMbIBa
[Mnomans deka, ra | xJyopa, N N
JPEHUPOBAHHOCTH o coneit xnopa,%
% OT UCXOJTHOI'O
Cnadas 0,3 71
y = 44,0x"* 0,5 58 -13
1,0 44 -14
3,0 28 -9
Veenuuenue uexa ¢ 0,3 no 1 ra =27
Veenuuenue uexa ¢ 0,3 0o 3 2a -43
Cpennss 0,3 52
y =32,4x" 0,5 43 -10
1 32 -10
3 21 -7
Yeenuuenue uexa 0,3 no 1 ra -20
Veenuuenue uexa ¢ 0,3 0o 3 2a -32
be3 npenaxa 0,3 51
y = 25,0x*° 0,5 38 -14
1,0 25 -13
3,0 13 -7
Yeenuuenue uexa ¢ 0,3 1o 1 ra -26
Veenuuenue uexa ¢ 0,3 0o 3 2ca -39
4500 4 . 3500 o
s 4000 | A z
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Pucynox 4 BiusHue miomany 4eKoB Ha yAeIbHbIE 3aTpaThl BOABI JUIsl BHIMbIBA
0,01 % xJyiop - noHa A - 1715 yCIIOBH CpeAHEN JPEHUPOBAHHOCTH

(ucxonnoe 3aconenue 0,03-0,168 % xiop - nona), b — s Bceit BeIOOpKH




Ilpu ysenuuenuu niowaou 4eko8 maxdice ommedeHo ygeauieHue y0enbHulx sampam 600bl Ha gbimblg 0,01 %
xnopa. Ilonyuena 3asucumocms moivKo 018 cpeOHe OpeHUpoB8aHHvix nous (puc...A.). 3asucumocme: Y= 1458X+565,
Y — yoenvnuvie sampamer 60061, M3/2a, a X — niowads uexa, ea nokasvisaem, Ymo npu  yeeauyeHuu niowaou 4eka om
0,2 2a 0o 3ampamul Mo2ym cocmasums.

Inowaos ueka, 2ca 02 0,3 0,5 0,7 1 2

Yoenvuvie 3ampamut 600vl Ha 857 1002 1294 1586 2023 3481
svimuig 0,01 % xnopa

Yeeruuenue zampam 6oovt 1 1,2 1,5 1,9 2,4 4,1
Mm3/2a no omuowenuio k 0,2 2a

HpI/IBCI[eHHLIe pacyYCThl, MOKAa3bIBAKOT, UYTO B HU3YUYCHHBIX YCJIOBHUAX, 3aTpaTbl BOAbI MOI'YT

BO3pacTaTh MPUMEPHO B JBa pasa mpu 1iomaau 4yekos ¢ 0,2 no 0,8 ra, a mpu yBenuuenun yeka ¢ 0,2
1o 2,0 ra — motpedyeTcs B 4eThIpe pa3a BOAbI OOJbIIIE.

OneHka ynenabHbIX 3aTpaT BOJAbI HA €IMHUILY BBIMBITBIX COJIEH (IO XJIOp - MOHY), IPUBEICHA

Ha pHUC., OTKYOda BHUAHO, 4YTO CTCICHb APCHUPOBAHHOCTU BJUACT CIICAYIOIIUM 06p8.30M2 npu eé
YBCIIUYCHNH, YACIBbHLIC 3aTPAThl BOAbLI - CHUXKAIOTCA.
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HcxomHoe coepkaHue Xmop- HoHa,% K Macce

Pucynok 5 BnusiHue cTeneHu qpEeHUPOBAHHOCTHY Ha yICIbHBIC 3aTPAaThl BOABI ISl TPOMBIBKH
(no oannwvim Habarooenuu P.Kowekosa 1990 2.)
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A 0 = b CrerneHp 3acoJIeHHs TI0YBBI 110 XJIQP -UOHY
Ol{.% I/llg_tlggi; 33C07 %114351{11;1)5{‘1 BITIO Jlggeﬁ]d{&;; Yy Ou. cumpHast| CuibHas Cpenss Cnabas
O 3arparhi BowbI 502 1161 1374 [0 3arpaThl BOBI 1736 3740 2679 1600
(m3/ra),na BemvbiB 0,01 (m3/ra),na BevbIB 0,01
% xnopa % xJnopa
O 3aTpatsl BoJbl 1018 1272 1110 0 3atparet Bombl 3153 5532 1099 642
(m3/ra),na BevbB 0,1 (m3/ra),na BevbiB 0,1 %
% IJIOTHOTO OCTATKa [JIOTHOTO OCTAaTKa

Pucynok 6 BiusHue cTeneHu 3aCOJICHHOCTH MOYBBI Ha (DaKTHUUYECKUE yAeTIbHbIE 3aTPaThl BOJbI IPU

MPOMBIBKaX A — IMPOMBIBKH, IJe BbiHeceHO Oosee 30 % xyop - noHa; b — mpombIBKH, Iie BEBIHECEHO
MeHee 30 % XJI0p - HOHAa U3 METPOBOIO CJIOSI TOYBBI
[IpoBeneHHbI aHaMM3 MaTepUaIOB IO INpPOMbIBKaM B ycioBusax PK mo3Bommn konuuecTBEHHO

YCTaHOBUTH CJICAYIOIIEE:

I IlpoMbIBKH 3eMelib, IPOBOAMMbBIE B MPOU3BOJACTBEHHBbIX ycaoBUsAX PK mo3BossirloT 1ocTuysb,

MaKCUMYM, CJICeAYIOIIUX Pe3yJbTaToB:




1. McxonHo oueHb cunbHO3acoieHHble 3emu (0,15-0,2 % xiopa), mpoMbIBaeMble HOPMaMHU
nonayun 5,6-7,2 teic mM3/ra, ompecHsitorea 10 0,04 % xmop- noHa, mpu 2 3anMBKax (TakTax
IIPOMBIBKH), a IpH c1a00i PEeHUPOBAHHOCTU MPU TPEX 3aJMBKaX,( C OCEHH) MpPH IJIOLIAAH
yekoB 0,3-0,5 ra; [Ipu sTom BeiMbIBaeTcst 73-80 % xiop- noHa, u 35-74 % oO1miero Konu4yecTBa
coJiei (o TNIOTHOMY OCTaTKY).
2. Ucxonno cunbHO3aconeHHsle 3emin (0,08-0,13 % xmopa), mpoMbIBaeMble HOpMaMH MOAAYU
3,3-6,5 teIc. M3/Ta, onpecHsrorest A0 0,03-0,05 % xyop- woHa, pu 2 3aJMBKax MPH CIIA00M
JpEHUPOBaHHOCTH U mowaau yekos 0,3-0,5 ra; [Ipu atom BeiMbIBaeTcs 49-70 % xyop- HoHa,
u 24-73 % o0111ero KoaM4yecTBa cojei.
3. Cpennezaconennsie 3emin (0,04-0,09 % xmopa), mpoMbiBaeMble HOpMamu noaayu 2,0- 3,9
ThIC M3/Ta, onpecHsroTcst 10 0,02 % xmop- noHa, ipu 1 3amuBke (2 3anuBkax npu Y I' B okoio
1,5 m) u momanu yekoB 0,3-0,7 ra; [Ipu sTom BeiMbIBaeTcs 50-71 % xmop- uoHa, u 39-71 %
0O0ILIETro KOJIMYECTBA COJIEH.

4 . Ilpu «gamOOBOM» MeETO/E€ NPOMBIBKH BBIMBIB XJIOp — HMOHa coctaBuia 15-30 % ot
HCXOHOTO, a TUNIOTHOTO ocTaTka 4- 42 %, npu moxave BowI OT 4 10 7,5 Thic.M3/Ta.

- BpIMBIB xJ10p — HOHA U3 MeTpoBOro cios B 1,3-1,4 pasa Bblie, 4eM MIOTHOTO OCTaTKa (IpUMEpPHO
60 % npotus 40 %);

- DddekTUBHOCTH BEIMBIBA COJIEH HA CpeHE APESHUPOBAHHBIX MOYBAX yBeInunBaercs B 1,2 pasa mo
OTHOIIECHHUIO K HEOOECTIEUEHHBIM JJPEHAKEM;

- VYBenuyenue pazmepoB uekoB OT 0,3 10 1 ra mpuBOAAT K CHIKEHUIO YPPEKTUBHOCTH POMBIBKU
Ha 20-37 %, a mpu yBenmdeHun 4ekoB ¢ 0,3 mo 3 ra, - Ha 32-43 % (T.6 23PPEKTUBHOCTH
NIPOMBIBKH CHIDKaeTcs 10 1,4 paza). [Ipu 3ToM yaenbHble 3aTparhl Boabl A BeiMbIBa 0,01 %
XJIOpa TpHu UcXogHoM cuiabHOM 3aconeHud (0,1 % xiopa) Bo3pacraror Ha 1000 M3/ra (uau B aBa
paza). [lpu kpynHbIX yekax oT 1 ra (u mpu gamO0BOM crmoco0e MPOMBIBKH) YIENbHBIE 3aTPaThl
Boabl s BeMbIBA 0,01 % xmop — wmona gocturamu : 3 — 4 T1hIc. M3/ra — Ha cpenHe
JPEHUPOBAHHBIX U 3-7 ThIC. M3/Ta — Ha cI1a00APEHUPOBAHHBIX MOJISX.

- VYnaenbHble 3aTpaThl BOJBI JJIE BBIMBbIBA €AMHUIIBI COJIEH TEM MEHbBILE, YEM BBILIE HCXOIHOE
3acoyieHne MouBbl. [Ipy CHIKEHUH MCXOIHOW CTENEHHW 3aCOJIEHHUS MOYB OT «OYEHb CHIIBHON» N0
«cpeaHei», yaenbHble 3aTpathl BoAbl it BeIMbIBa 0,01 % xisiopa yBenuuuBaroTcs NpuMepHO B 2,7
pa3 (c 500 mo 1300 m3/ra).

II IIpoMBIBKH 3aC0JIEHHBIX 3eMeJib HA ONMBITHBIX YYACTKAX, B TOM 4YHCJeE ¢ PUMeHEeHHe
3JIEKTPUYECKOii IPOBOUMOCTH /JIsl OLIEHKH CTeNeHH 3aC0JIeHUsI MOYBbI

PaccmarpuBatoTcss onbITHbIE NMPOMBIBKH, NpoBeaeHHble B 1980,1993,2001,2003,2004 romax
aBTopaMu cTatbu Ha oObekTax CelpaapbuHckoM oOnactu (Xo3sictBo Mexnar, (0biBI. CTpaHa
CoBetoB, x03. [Tlaxtakop, x03. um Cugaukona., um.I" I'ymsama u Xopesmckoe OIIX CAHUMPHU). Unes
OTMBITOB: HCIOJb30BAHUE KOJUIEKTOPHO- JPEHAXHBIX BOJ Ha MPOMBIBKH, CPAaBHEHHE TEXHOJIOTHI
MIPOMBIBKH 1O YeKaM U O00po3aam (B TOM YHCIE MPU MAJOBOABE, IPH COKPAIICHHOW T0/1aue BOBI),
JIEMOHCTpAIHS COOIOICHUSI HAyYHO- 0OOCHOBAHHBIX TEXHOJIOTHH (Tabnuia 3, pucyHoK 7).
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Pucynok 7 Ilokazarenu paccojeHUsl IOYBBI B 3aBUCUMOCTH OT UCXOJHOI'O 3aCOJICHUS

N3 pucyHKa (M TOJXY4YEHHBIX IO OMNBITHBIM JAHHBIM YPaBHEHHMH) BUJHO, YTO B YCIOBMSAX
CelpaappHHCKO# 007acTH, IPU 1oa4e BOJBI OT 4 10 6 THIC. M3/Ta BBIMBIBAETCS] TPUMEPHO MOJIOBUHA
COJIEll M3 METPOBOTO CJIOs, IPU TOCTATOYHO XOpouleM apeHaxke. A B ycinoBusax Xopesmckoro O IT X.
B YCJIOBHUSIX IMOANOpa KOJUIEKTOpa B MEPUOJ MPOMBIBKH, M MOJadye BOABI [0 INPUYMHE OTCYTCTBUSA
JIOCTATOYHOHN EMKOCTH B 00beMax 2,5- 3,0 Teic. M3/ra, BEIMBIB cOJIel cocTaBua 35 % OT HMCXOIHOTO.
II Ha ocHOBE ONBITHBIX TPOMBIBOK, MPOBEAEHHBIX B ChIpJJapbUHCKON 0071aCTH, YCTAHOBIIEHO, YTO:

[Ipu xopomeil moaroTroBke 3emMenb (YIUIOTHEHHBIE BBICOKHE BajMKH, IUIAHUPOBKA,
HeOOoJIbIIHE YeKH ), IPU 00ECTIEYCHHOM JIpEHaXe U TITyOruHe TpyHTOBBIX BoJ 3,0 M, mogayei
Boabl 9000 M3/ra MOXHO OCTUYB PACCOJICHUS TOYBBI B METPOBOM CJIO€: IO XJIOp — HOHY
mo 91 %, (¢ 0,283 mo 0,025 % k Macce: OT CTENEHHW OYEHb CHJIBHO3ACOJICHHOW [10
cab03acoyeHHol 1mouBkl). IIpyu 3TOM MO MJIOTHOMY OCTAaTKy MOXKHO ONPECHHUTH MOYBBI
TOoNIbKO 45- 52 %. IlpuMeHeHue mJis NPOMBIBKH KOJUIEKTOPHO-APEHAXHOW BOJBI B ATHX
YCIOBUAX, HE OKa3blBa€T CYLIECTBEHHOIO BJIMSHUSA Ha OCTaTOYHOE I1OCIE IPOMBIBOK
3aCOJICHUE, a MPOSIBIAETCS B BO3pAaCTaHUU €€ YIENIbHBIX 3aTpaT Ha eauHuLy coiei. [lpu
IPUMEHEHHUHU BOJBI U3 KOJUIEKTOPA, C MUHEpaln3aluei 4 1/ ynenbHble 3aTpaThl BOJBI IS
BBIMBIBA XJIOp - MoHA Ha 30 % BeIIIe (U1 MIIOTHOTO ocTaTka — Ha 50 %)

[Tpu cokpamenun Bomomomauu g0 3000 m3/ra (mpenctaBuB cebe MalloBOJbE), OYEHBb
CHJIbHO3ACOJICHHBIE 3€MJIM  MOKHO OIPECHHUTH JIMIIb BIIOJOBUHY M TNPAKTUYECKU HE
obecneynTh He00X0IMMOE PACCOJICHHUE AJIS TIOTY4YEHUS BCXOJIOB.

[TpombiBKa 0 G0po3/1aM (B CPaBHEHHWH C TEXHOJOTHEH 10 YeKaM) aeT MEHBIIHH dPPeKT
OIIPECHEHUs: NIPU CHJIBHOM CTETEHU 3acOJIEHUs B MpUMEpHO 2 pasa (Bcero 27 %, NpoTuB
50 % mo yekam, NpU YBEIMYEHUHU YJIENbHBIX 3aTpaT BOJbI Takke BABoe). Ilpu cpenneit
CTENIEHU 3aCOJICHMs Ha CyINecyaHbIX I[O4YBaX, pa3HHULA B 3(P(EKTHBHOCTH NPOMBIBOK
(4exun/00p0o3/IbI) MEHBIIIE: BBIMBIB COJicH 45 % , mpoTUB 52, a ylenbHbIE 3aTPaThl BOABI HA
30 % OGonbie. Takum 00pazom, MPOMBIBKH M0 OOpO3/1aM Ha 3eMJISIX CHIIBHOTO 3aCOJIECHUs
Jydine u30eraTh, a Ha CPeTHE3aCOJICHHBIX XOPOIIO MPOHUIIAEMBIX, JIETKUX M0 MEX. COCTaBy
- BIIOJIHE TIPHUEMIIEMO.



Tabnuma 3. ObomeHHble naHHBIE 00 3()(EKTUBHOCTH OIBITHBIX IPOMBIBOK IPOBEICHHBIX aBTOPAMHU B Pa3HBIC TOMBI

Conepxanue
b o
NeNe | JTata, 00bEKT, aBTOP U IEJIA OTIBITHBIC TPOMBIBKH, coJIeH. oK | Bomecero YA 3aTpathl
Wi | mouse. VIB BapuaHTbI OTIBITOB macce BOJIBI Ha
? ITocae | % K BBIMEIB 0,01 %
HUcx. % K ucX.
npoM. | Macce
Yexu, nooawa 17000 m3/2a - 1,77 1,10 0.67 38 2535
NPOMBIBKA HA hoHe 8D.0peHaxdca
Omsr 1990-1991 rox, PK x-so Xamkaban | o< nodava 17000 wsfea -
Kereiimiickuti pation- nsyuense mposmmim ¢ KT npomvléka Ha @Qomne 6p.openadxca, | 3,80 | 0,89 2,91 77 584
CTOKOM (OILI€HKA I10 TIOTHOMY OCTaTKy) ? MOYBBI nioc porene 60 e
- VTB..w, (Komexos P.) Yexu, nooaua 17000 wm3/ea -
npomvieka Ha (oue 8p.OpeHadica, 408 | 0,60 3.49 35 488
nuoc puixaenue 60 cm ¢ enecenuem 10
1 m/2a Haeo3a
Yexu, nooaua 17000 m3/ea - 0272 | 0,125 0,147 54 1160
npoMbleKa Ha ¢hone 6p.openadica
Omsr 1990-1991 rox, PK x-o Xamkaban | 1< nodava 17000 wsfea -
Kereitmiickuii paiion- msydcHue npombiska ¢ KJI npomvieka Ha @oue 6p.openadxca, | 1,376 | 0,222 1,154 84 147
CTOKOM (OLIEHKA IO XJIOP- UOHY), MOYBHI - .Y I’ o poieaerue 60 e
B .. m, (Komexos P.) Yexu, nooaua 17000 m3/ea -
npoMuléKa Ha (one 8p.OpeHadica, 1117 | 0,088 1,029 9 165
nuoc puixaenue 60 cm ¢ enecenuem 10
m/ea Haso3za
g y Oonbllie B | MeHbIIE B 2.2-
ucno pasz, xXaop/ni ocm 1.1-1.4 3.0
2 Ompir 1980 rox, Crpana CoBeTOB- W3YHEHHE | Yexy, nodaua 8924 m3/2a 2,81 | 1,35 1,46 52 687
npombiBKH ¢ KJ[ cTokoM (orieHKa MO TMJIOTHOMY
OCTATKy), MOUBBI - cpennue cyrmuuku, Y I' B - 3 | Texu, nodava 9290 m3/ea, kon. Boda- 236 | 1,34 1,06 45 943
M (IITupokosa 10.) 4 e/n
Ombir 1980 rog, CTpaEIa CoseroB- PBY%HH)G Yeku, nodayua 8924 m3/2a 0,283 | 0,025 | 0,258 91 388
npombIBKH ¢ KJ[ cTokom (o1ieHKa Mo XJI0p- HOHY 3
Yexu, nooaua 9290 m3/2a, kon. Booa 0.229 | 0,028 0.171 23 535
4 2e/n
Yucno paz na/xnop Oonpiie B | meHbie B 1,8
1,8 (2) (2)paza
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paza

MUH.  BOJBI
oomnesmie B 1,5
1,2 mn.oct | pa3a JUTS
Yucno pas opoc/mun 60oa (1,04 nna | octr us 1,3
XJIOpa) paz  Ooble
IS XJIOp-
MOHA
Ompir B x..IMaxtakop 1993 rox rom- BAMSHUE | Yexy, nooaua 3000 m3/za 0,613 [ 0,305 | 0,31 50 97
COKpAIIIEHUSI TMPOMBIBHBIX HOPM B MaJlOBOJIBE,
NP CPABHEHMHM TEXHOJNOTHil (OLEHKA MO XJIOp- bopo3owi, nooaua 2000 m3/2a, xnop 0,517 | 0,377 0,14 27 214
WOHY) TOYBBI TECTPBIC: CPEIHUN CYTIIMHOK W
JIeTKas TJIMHA, JIETKO U CpEeIHECYTIMHUCThIe, Y I Yucno pas Gopluexu MeHbiIe Menvue boabuie B 2,2
B - M (Hlupoxosa }O.,PaxxaboB A. Kapumon ) 6 1,9 paza | paza
X.X.) )
Yeku, nooaua 6000 m3/ea (oyenxa
3aCojieHUs no | 10,1 |49 5,2 52 1149
Oneir B I'. Tymama 2003 roa- cpaBHEHHE snexmponposodunocmu, dS/m)
TCXHONOTUHA, OUBEI - criecuantie , ¥ ['B -2,2 m bopo3zovl, nooaua 4000 m3/ea 6,2 34 2,7 45 1441
(PaxxaboB A.A.)
Yucno pas, 6op/uexu menviue 6 | borvuie ¢
’ 1,2 paza 1.3 paza
Omerr B x-pe uMm.  Cnmmukosa  2001ron, | Yexu, nooaua 3700 m3/za 7,1 |35 3,6 51 1028
JIEMOHCTpPAIIHS HAYYHO 000CHOBaHHBIX
MPOMBIBOK, CpaBHEHHE HX C TIPOH3BOACTBEHHBIMH | 1€KW nodaua 3211 m3/ea 10 7,2 1,4 14 3762
(olleHKa 3acoJeHHsI TIO AJIEKTPONPOBOJAUMOCTH-
ECe dS/m), mouBsl nierko u cpemnecyriauHucteie | Yucno pas Menvwe | borvuie 6
¢ cynecwto, wiomans 270 ra, Y I' B 2,5 ™ | pepmep/oemoncmpay.xonpons 63,7 3,7 paza
(Xynaii6eprenos 1.)
Oneir B Xopesmckom OIIX CAHUUPU 2005
roJl, JEMOHCTpalMs Hay4YHO OOOCHOBAHHBIX
IIPOMBIBOK (oueHnka 3aCOJICHUS o
aneKkTponpoBoauMocTH, dS/m), mouBkl mecTpeie: | Yexu, nooaua 2522 m3/2a 8,8 5,6 3,2 36 801

CpPEIHUM CYIJMHOK W JIerKas IJIMHA, JIETKO H
cpennecyrinuHaucteie (3,2 ra) Y I' B - menee 1 m
(IToxyamona I'.)
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PI/ICYHOK 8 ITokazarenu pacCoJICHUs TOYBLI B 3aBUCUMOCTHU OT I10Ja4u BOAbI Ha ITPOMBIBKY

W3 npuBeeHHOTO pHCYHKa BUAHO, 9T0 HOpMOH mogaun 6000 m3/ra B peabHBIX TOJEBBIX YCIOBHIX
MOKHO BbIMBITE 0T 0,06 110 0,08 % xyt0p-MOHa (pa3ymeeTcsi B 3aBUCUMOCTH OT (haKTOPOB: UCXOJIHOE
3acoJieHue, JIPEHUPOBAHHOCTh, MEX cOCTaB W Jp.) Tak, mpu cpeaneit cremenu 3aconeHus 0,06 %
XJIopa, eciau opueHTHpoBaThes Ha onpecHenue A0 0,02 %, Heobxoaumo BeIMBITE 0,04 %. [Ipu sToM
HEe0OXOIMMO IT0IATh OT 5 10 6 TeIC. M3/Ta.

e OnbITHBIE

HcxomHoe 3aconenue o xop- HoHy,% K Macce
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PI/ICYHOK 9 K OLCHKE YJCJIbHBIX 3aTpaT BOJAbI Ha BEIMBIB € AVMHUIIbL coJyiei B Pa3HBIX YCOBHAX

[TpuBenennbie rpaduKku TOCTPOCHHBIC MO OMBITHBIM JTAHHBIM, IOKA3bIBAIOT, YTO YACIHHBIC
3aTparhl BOJABl MPH CHIKEHUM MCXOJHOIO 3aCOJICHHs TOYBBI — BO3PACTAIOT U COCTABIAIOT: - MPHU
cmabom 3aconenuu (0,04 % xmopa, 4 dS/m) ...2000- 2500 m3/ra Ha enunuiy coneit (0,01 % xmopa u
1 dS/m);- mpu cpeanem 3aconenuu (0,06 % xmnopa u 8 dS/m).....800- 1000 m3/ra, u npu CUIBHOM
3aconennu (6onee 0,2 % xmopa u 16 dS/m)..... 480-500 m3/ra.

[To 3TMM JaHHBIM MpPENBAPUTEIBHO MOXHO OIPEIENATh MPOMBIBHYIO HOPMY M IPOTHO3
OCTaTOYHOTO 3acoJICHHs TOuBBbl. Hampumep, uUCXOaHas CTENEHb 3aCOJICHUS 10 dS/m wu
npeanonaraercs onpecHUTh noussl 10 4 dS/m.IIpomeiBHas HopMa coctaBuT 700x6= 4200 m3/ra. Unu
ucxonnoe 3acosnenue coctasisier 0,07 % mo xjopy, yAenbHBIC 3aTPaThl BOJBI, ISl JTOBEACHUS TTOUBBI
10 0,03 % no xnopy notpedyercs 1500 x 4 = 6000 m3/ra.

DKOHOMHYECKHE COOOpaXKEHUs

[IpenBapuTenbHO: CHUXKEHUE 3acoiieHus 1mouBbl Ha 1dS/m, Tpebyet okosno 1000 m3/ra Boabl;
3aTpaThl HA IPOMBIBKY 110 YekaMm,- 6osee 100 ThIic. cym/ra; mpubaBKa ypoxasi OT CHH)KEHUS 3aCOJICHUS
Ha 1 dS/m - 5 % ypoxas (unu 1 w/ra, npu ypoxxae 20 1/ra).

[Ipn m3menennu 3aconenus Ha 4-6 dS/m (manpumep, ¢ 8 dS/m o 2 dS/m), npu 3aKymovIHOH
ueHe (cpeaneit mo nperickypanty 280 Thic. cyM/TOHHY) mpuObUIL cocTaBUT 280*0,6 T/ra=168 ThIC.
cyMm/ra. DTO IMOKPOET 3aTpaThl Ha MPOMBIBKY. HO, 3TO CIIOpHBI M0AX0/, TOTOMY, YTO €ciii epmep He
IIPOMOET 3eMIII0 C CEphE3HBIM 3aCOJICHUEM, OH MOXET BOOOIIE HE MOIYyYUTh YpOxkas, TaK Kak OHO Y
HEro OT OCEHHM K BecHE (IIpU MalbIX OCaJKaX U OJU3KUX COJEHBIX I'PYHTOBBIX BOJIaX), MOXET OT 8
yBenuuuthes 10 10...11 dS/m, u Torma motepu ypoxast (M CpeACTB Ha €ro NMpPOU3BOACTBO) MOTYT
COCTaBUTh 7-8 I1/ra, YTO B JEHEKHOM BBIPRKCHUH, MOMHUMO 3aTpaT Ha BBIPAIIMBAHHE XJIOIKA,
oboitnercs 280*0,8 T/ra =224 MOTEpSIHHBIX THIC. CyM/Ta.

[IpombiBaT Haubosiee 11€1€CO00PA3HO CPENHE U CHIIBHO3ACOJIEHHBIE 3€MJIM, MPU HAIUYUU

BOJIOOTBEICHUS - JApeHaXka. Takue 3eMJM MOYKHO ONpEecHUTh Ha 5 - 6 dS/m u mosyduth

COOTBETCTBYIOIlyI0 MpubaBKy ypoxas. IIpocTele pacdeTbl IOKa3bIBalOT, UTO Ha

c11a0603acoIeHHBIX 3eMIIsIX (MeHee 4 dS/m) A0CTaTOuHO MPOBOAUTH MMPOMBIBKY 0€3 COOpY KEHHS

YeKOB, 10 00pO3/1aM, TaK KaK 3aTpaThl HA IPOMBIBKY IIPH 3TOM HE OKYIISATCS YPOXKAEeM, TOTOMY

YTO XJIOMMYaTHUK OJIHA U3 CaMbIX COJIEYCTOMUYMBBIX KyJbTyp M 4 dS/m He omacHbIi mpeaen

3aconeHus Uil xjormyaTHuka. OJHAaKO HAAO IMpEeIBHUJETh BO3MOXKHOE HapacTaHHUe

3aCOJICHHOCTH MTOYBBI 32 MEPUOJL JI0 IEPBOTO MACCOBOT'O MOJIMBA U TIOATOMY Il HOJTHOLIEHHOTO

ypo’Kasi JIydIe, eClid 3aCOJICHHE 3eMJIM K Havajy ceBa XJIOMMYAaTHHKA He OyNeT MpeBbIIaTh 3

dS/m.

JlaHHBIE OTIBITHBIX MAaTEPHAIIOB TTOKA3BIBAIOT, YTO PEATHHBIX BO3MOKHOCTEH OMPECHUTH MTOYBY
710 HIDKHUX ypoBHe# (He3zaconeHHbIX nmouB 0,02 % xiopa, 2 dS/m) mpombiBkoit HopMo#t 10 6,0 ThIC.
M3/ra, - HeBO3MOXXHO. [103TOMy, mpH BHIpallMBaHUM B OCHOBHOM TAaKHX COJIEYCTOMYUBBIX KYJIBTYP
KaK XJIOIMYaTHUK W MIIEHUIA, ONPECHATh ouBy HUXke 3 dS/m He uMeeT cMbicia. A BOT OAJEPKHUBATH
3TOT YPOBEHb COJIECOCP)KaHUs, HE J1aBasi eMy BO3pacTaTh, 3TO 33j7a4a HOPMAJIBHOTO PETYJIHMPOBAHUS
BJIQKHOCTU IOYBbI mojuBaMu. Kak M3BecTHO, AN MOANEpXkKAHUSA JOIMYCTUMOTO OCMOTHYECKOIO
JIaBJICHUSI IOYBEHHOMW BJIard B 3aCOJICHHBIX MTOYBAX, HEOOXOIMMO MOJIUBATh PacTeHHs Oojiee YacTo.

KonndecTBO BBIMBIBAEMOTO XJIOpa, MPEBBIIIAET, BBIMBIB IUIOTHOI'O OCTaTKa, B ycinoBusix PK B
1,3-1,4 paza, a B Celpnapbunckoir obmactu o 1,8-2,0 pasa. KonTponmupoBaTh NPOMBIBKM HWIIH
IUIOTHOMY OCTaTKy HENPABOMEPHO, TaK KaK IpH MPUTOTOBJIEHUH BOJHOHN BBITSKKH CyJb(aT KanbLus
BBIXOJIUT M3 TBEpHOH (pa3bl, W B pe3ysbTaTe MOIYYarOTCSd HMCKAXXEHHBIE OLIEHKU. A KOHTPOJb IO
XJIOPY KOHEYHO JK€ OJHOCTOPOHEH, IMOTOMY, YTO IOuYBbl ['0JOJHOM cTemu cozepkar OonblIoe
KOJIM4eCcTBO TOKCHUHBIE CyIb(paTb:MgSO4 u Na2S0;. [TosToMy MeTOI 3IEKTPOKOHIYKTOMETPUH (IIpU
U3MEPEHUAX IEKTPUUYECKOW NPOBOJMMOCTH B IIOYBEHHO-BOAHBIX CYCHEH3MSIX) JIMIIEH 3THX
HE/JIOCTaTKOB M TIOKa3bIBa€T KOMIUIEKCHOE Haiuuue cojeil. OnepaTHBHBI METOJ MO3BOJISIET
OIIEPATUBHO KOHTPOJIUPOBATH 3aCOJICHHE, KaK B IEPUOJI MPOMBIBKH, TaK U B BEr€TalMIO Ul IPUHATHUS
COOTBETCTBYIOIIUX PELICHUM.
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