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B mnocnemnue roael B pecnyOnukax Cpennedt As3um  HabmogaeTcs aeQUIUT
OPOCHUTEIIBHOM BOJBI, CBA3aHHBIA C IMOCTOSHHBIM PACIIUPEHUEM OpOILIAEMBIX IIOLIANEH
Py YacTO MOBTOpsIomeMcs MmaidoBoase. I[lo momcueram cmennaducToB, B OnMKaifiime
roasl B 6acceiinax pexk Colpaapbs u AMyaapbu 1eUIUT BOJHBIX pecypcoB qocTUrHET 10
KM3/FO,Z[.

Cpenn MeponpusITHH MO SKOHOMHU OPOCHTEIBHON BOJBI ONPEAEICHHOE MECTO
3aHUMAET MCIOJIb30BAHUE KOJUIEKTOPHO-APEHAXXHOI'0 CTOKA HAa OPOUIEHHE U MPOMBIBKY
3aCOJICHHBIX 3eMedb. OO0BeM KOJJICKTOPHO-APCHAXXKHOTO cTOoka Mo Y30ekckoir CCP
pocturaer 20 KM /Tox; MHUHEpalu3anus oro B TeueHue roga usmensercs ot [ mo 10
r/a1. HecMoTpst Ha TO, 4TO HEXBaTKa BOJAM O0Jiee OCTPO OUIYyHIAETCS B BETETAI[MOHHBIN
MEePUOJ, MCIOJb30BaHUE JPEHAXXHONW BOJbl B OCEHHE-3UMHHMN MEPUOJ JISI NPOMBIBKU
OIpEEJICHHOW YacTU TEPPUTOPHUU 3ACOJIEHHBIX 3€MEJIb IO3BOJIUT COKPATUTH 3UMHIOIO
BOJIONIOJIauy, COXPaHUB OPOCHUTEIBHYIO BOJAY B BOJOXPAHWIMINAX [JIS NPEINOCEBHBIX U
BEreTallMOHHBIX MOJUBOB U, KPOME TOTO, IPOMBITh JOTMOJIHUTEIbHBIE MIJIOIIAH.

[IpyHuKMnIHagIbHAsg BO3MOXHOCTh PACCOJIECHHUS MOYB JAPEHAXXHOW BOJOW OCHOBBIBAETCS
Ha TOM, YTO KOHIEHTpAalUM JETrKOpacTBOPUMBIX COJE€H B TOYBEHHBIX pacTBOpax
3aCOJICHHBIX TOYB, JOCTHTAIONINE MPH BBICOKUX cTeneHsax 3acenenus 100 - 300 r/x, B
MOIaBJSAIONIEM OONBITMHCTBE CIyYaeB MPEBHIIIAET MHHEPATU3AIUIO IPCHAKHBIX BOJI.

Exerogno B Y30ekuctaHe BBOASATCS B CEIbCKOXO3SUCTBEHHBIH 000poT okoyio 100
THIC.T'a LIETUHHBIX 3eMelb, 90 % KOTOPBIX B Pa3IMYHOM CTENEHU 3aCOJEHUS TPeOYIOT
npoBeneHus npoMbIBoK. [lo manHbIM ['MaBcpena3supcoBXo3cTPOs, €KETrOJHO B HOBOM 30HE
OCBOCHUS KamuTalbHas MPOMBIBKA 3aCOJIEHHBIX 3€Mellb NMPOBOIITCS Ha IMomanu Oosee
12 teIc.ra. Ilpu npomeiBHBIX HOpMmax 10 - 20 THIC.M"/Ta 00IIHe 3aTpaTbl BOJBl Ha
KanuTajlbHble TPOMBIBKH MpeBbimatoT 170 MITH.M® TOJI.

ComocraBiieHME OCPEIHEHHBIX JaHHBIX @10 MEJIHOPATUBHOMY COCTOSIHUIO 3€MeEib
OCHOBHBIX OpOIIAa€MbIX MacCHBOB C oO0beMaMu M MHUHEpalH3alueil IpeHa)XHOTO CTOKa
(Tabn.1) mokas3biBaeT, 4To 00Jiee BCETO B PACCOJUTEIbHBIX MEPONPHUITUIX HYKIAIOTCS
3eMJIM HOBOU 30HBI opomieHus [omognoir crtenu. OTHOCUTENBHO OOJbIIAs YacTh

obcienoBanHo tepputopuu (64 %) mo cTemeHW 3acOoJieHHs OTHECEHa K CpejaHe-,
CHJILHO- M OYEHb CHJIBHO 3aCOJICHHOM.

B Kapakanmnakckoii ACCP cooTHOIIEHHE CpelHE- U CUIIbHO3ACOJICHHBIX 3€MEJIb UHOE:
OoJibIIast YaCTh MPUXOIUTCS HA JOJIO CPEIHE3aCOJICHHBIX.

[To HanMUMIO 3aCOJIGHHBIX 3€MeJb Ha TPETheM MecTe HaxonuTcs JKM3aKcKasi CTelb,
rae u3 25,3 % Ha cpeqHe- U CHJIbHO3aCOJCHHBIE 3€MJIM MMPUXOASATCS, COOTBETCTBEHHO,
17,2 u 8,1 %.

B KapmuHckoll cTenmu Hpu CpPaBHUTEIBHO HEBBICOKOM COJEpXKAHUS CpeaHe- |
CHJIbHO3acOoJIeHHBIX 3eMenb (13,1 %) npeobiagaroT cpeqHe3acoIeHHEIE.

JlanHble HAOMIOEHUI 32 YPOBHEM TPYHTOBBIX BOJ, CBUIETEIbCTBYIOT O TOM, YTO Ha
Bcex paccmarpuBaeMmbix MaccuBax (kpome KKACCP) mepen mnpombiBKamMu (OCeHHe-
3UMHHI TMEepHOJ) MOAABIAONIAs YacTh IUIOMIaJedl MMeeT AOCTATOYHYIO 30HY aj’paluu
(ypoBeHb TPYHTOBBIX Boxa Oosnee 2 m). B TomomHodt wm JIKM3aKCKOW CTemsAX OIS
IJIoniaae ¢ TPYHTOBBIMH BOJAMHM, COJEpKalIUMHU Oojee 5 T/1, camas 3Ha4YUTENbHAs U
cocTaBisgeT, cooTBeTCTBEeHHO, 90,1 m 83,8 %.

IIpu cpeaHell MuHepanu3auuu BOABl B KoJulekTopax lomomHo u JlKHM3akckoH
crenei 4-7 /a1 copepxKaHUe XJIOP-UOHA B MEPUOT MTPOMBIBOK cocTaBisieT 0,32-2,02 r/n
U B OospmIMHCTBE ciaydaeB Onu3ko k I r/m; mo Kapakanmakckoit ACCP sta mudpa eme
MEHbIIIE; TaK KaK 001Ias cpeJHerog0Basi MUHEepalIu3alus He MpeBbImaer 3 /1.



Hammune JOCTaTOYHBIX 00BHEMOB KOJIJICKTOPHO-APCHAXXHOI'0 CTOKA IIPpU OTHOCUTCIBHO
HEBBICOKOH MUHEpAIN3aliui, B COBOKYIIHOCTH C 3aCOJICHHOCTBIO 3C€MCJIb IIpHU
COOTBCTCTBYIOIIEM 3aJICTAHMHM TPYHTOBBIX BOJ IIO3BOJACT CUHHUTATb BO3MOXHBIM
MPOBCACHUC ITPOMBIBOK C HMCIIOJB30BAaHHUEM KOJIJICKTOPHO-APCHAXHBIX BOJ Ha onpeneneHHoﬁ
YaCTHU YKa3aHHBIX MAaCCHUBOB.
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OpHako peKOMEHI0BaTh MCIIONIb30BAHUE KOJIJIEKTOPHO-IPEHAKHBIX BOJ JJIS MPOMBIBOK
3aCOJIEHHBIX 3€Melb MOXKHO JIMIIb HE OCHOBaHUU CIELUUAJbHBIX HCCIEJOBAaHUMH,
MTOATBEPIKIAIOIINX UX MEITMOPATUBHYIO (D PEKTUBHOCTH K 0€30TaCHOCTD JIJIS TTOYB.

B 1979-1981 rr. 8 CAHUUPU npoBoaunuchk 1a00paTopHbIE U MOJEBBIC, UCCICTOBAHUI
10 TTPOMBIBKAM CHUJIBHO3ACOJICHHBIX IIEJIMHHBIX 3€MeJIb HOBOM 30HBI ['07101HOM cTenu (COBXO03bI
No 1a, 3, 4 u 5) c ucronp30BaHNEM MUHEPATU30BAHHBIX JIPEHAXKHBIX BOJI.

B onmwiTax paccmaTrpuBaics 0osee NIMPOKUM AHANa30H MUHEPATU3alluu JPEHAXKHON BOIBI,
yeM (akTuyeckuil B Kosuiekropax ['omoaHoii crenu. Mcnonb3yemsie BoAbl cofepxanu ot 1 1o
12 r/n mnoTHOTO OCTaTKa, Xjop-uona - ot 0,01 mo 4,4 /1.

[IpoMbIBKE TOABEpPraauch OYEHb CHIIBHO 3aCOJICHHBIC, Pa3JIMUHbIE 110 MEXAHUYECKOMY
COCTaBy, MOYBBI CYIb()ATHO-XJIOPHUIHOTO, XJOPUIHO-CYIH(GATHOTO M CYIb()ATHOTO THUIIOB
3acosieHus ¢ cogepxkanueM 2,15-3,77 % mnotHoro octatka u 0,183-1,133 % xnopa. [Ipu 3Ttom
OBLJI0O YCTAHOBJIEHO, YTO TMPOIECC PACCOJIEHUS IOYB NPECHOW U COJEHOW BOJOM 1O
OTpEeNIeJICHHON CTaJuu OJMHAKOB. 3aTeM MPOSIBISETCS BIMSHUE MHHEpalu3allli BOJIbI, a
CoJiepaHue COJIel, OCTaBUIMXCS B MOYBE K KOHILY TPOMBIBKH, IIPOMOPIHOHAIBHO HAIMYHUIO UX
B BOJIE.

N3yueHnne mpoOMBIBOK ITOYB BOJOHW, coaepkameil 10 4,4 T/11 XJIop-HoHa, TOKa3allo, 4TO B
YCIIOBHSIX JJOCTATOYHON IPEHHPOBAHHOCTH JICTKHX IIOYB IIPH 3aTpaTax BOIB 6-9 Thic.M /ra
HACTYIAeT MpeJeIbHOE ONPECHEHUE MOYB IO XJIOpY, T.€. MOMEHT, KOTJa KOHIIEHTpaIUsl XJI0pa
B MOYBEHHOM pAacTBOPE CTAHOBHUTCS PAaBHOW €ro cojaepkaHuio B Boze. llpmuem, nis Goree
MUHEPAIU30BAHHBIX BOJ] 3TO PABEHCTBO HACTYNAET paHbIIIE.

Takum 00pazoM, BO3MOKHOCTh TIPOTHO3a OCTATOYHOTO 3aCOJICHHS MOYB MOCJE MTPOMBIBOK
COJICHOHM BOJIOM B COBOKYMHOCTH C U3yUEHHEM XapaKTepa COJICOTAAYH U BIUSHUS COJICHBIX BOJI
Ha TIOYBBI, TO3BOJIIIIA YCTAHOBUTH, UTO:

- 7 paccolieHus moYB 70 nonyctuMbix npenesnos (0,01 % xiaop-uoHa) MPOMBIBKU JETKUX
MOYB BOJIOM, coziepxaliei 0osee S5 1/1 xjmopa, HeoOX0AUMO TPOBOAUTE B JIBE CTaJWU: TEpBas -
MPOMBIBKA APEHAKHOW BOJOM, BTOpAsi - OPOCUTEIIBHOM;



- pa3Mmepsl NPOMBIBHBIX HOPM M OCTAaTOYHOE 3aCOJIEHUE TOYBBl B 3aBUCUMOCTH OT
colep)KaHUsl XJOpa MOXKHO OMNpeNeiauTh 1mo Tabiu.l1,2 mpHIoKEeHWH, a JJIsI OYCeHb CHUJILHOU
CTETICHH 3aCOJICHHUS - C MTOMOIIbI0 HOMOTpaMM (puc. 1-3, TaMm xke);

- TIPOMBIBKM COJICHOH BOJOH HE yXyAIAIT (PU3MYECKHX CBOHCTB CEPO3EMHO-IYTOBBIX
MOYB: UX (PUIBTPAIMOHHBIE CITIOCOOHOCTH HE MEHSIOTCS, @ CTPYKTYPHOCTH JaXe HECKOJIBKO
YBEJIMUUBACTCS.

[InaHoBy10 NMPUBS3KY KOHKPETHBIX IUIOMIAJIEH, OAJIEKAIINX TPOMBIBKAM, K KOJUJIEKTOpaM
HEO0OXOMMO TPOU3BOAUTH MPHU COCTABICHUU MPOEKTOB KAMUTAIBHBIX MPOMBIBOK. [Ipu 3TOM
HE0OXOAMMO pacrojaraTh JaHHBIMH O KOJHYECTBE U KauyecTBE IPEHAXKHOTO CTOKa B
KOJUIEKTOpe (pacxoj s XUMUYECKHH COCTaB) B MEPHOJ MPOBEIACHUS MPOMBIBOK. HeoOxonumo
TaKXe€ 3HaTh IMOYBEHHO-MEJIMOPATUBHBIE YCIOBUS y4acTKa MPOMBIBKH. [[peHakHOW BoAOM
MO>XHO TMPOMBIBaTh JUIIb yYacTKH C JIETKUMH TOYBaMHM Ha (oHe XOopouio paboTarouiero
JIpeHaXka, PU JOCTATOYHOM €MKOCTH 30HBI a’panuu (ypoBEeHb IPYHTOBBIX BOJl 0Kojo 2,0 M.).
Yka3zaHHOE BbIllI€ HEOOXOAMMO YUUTHIBATH MPU MIPOBEACHUS IPOMBIBOK U 0€3 MPOEKTA.

B nmro6om ciydyae BOmpoc 0 1es1ecoo0pa3HOCTH MCTIOJIB30BAHUS APEHAXKHBIX BOJ| PEIIATCs
Ha OCHOBE COIOCTAaBJICHHS JAHHBIX O MUHEpaIW3alus APEHAKHBIX BOJ a CTEICHHU 3aCOJICHUS
MOYBBI, UCXOAS U3 COOTHOIICHUS MOTPEOHBIX O00BEMOB APEHANKHON W OPOCUTEITBHOU BOJBI,
MPUHUMAEMBIX 110 Tab. | U 2 IpUII0KESHUH 1 3aJJaHHOW CTETICHH OMPECHEHUS MTOYBHI.

Jlist ydera SKOHOMUYECKOW 11eIeCOO0Pa3HOCTH HUCIOJIB30BAHUS JIPEHAKHBIX BOJ MOTYT
OBITH WCIOJIB30BaHBI Tabi. 3 u 4 mpwioxkeHui. TexHoIormuecku 3a00p W pacmpeneieHue
BO/JIbI IIPY 3TOM B Ka)X/I0M KOHKPETHOM CJIy4yae PeIaeTcs caMOCTOSITENbHO.

Jns moabema BOABI M3 KOJJIEKTOPOB MOTYT OBITh HCHOJIB30BaHBl KaK AJIEKTPHUECKUE
HACOCBhl, TaK U TIEpPeABM)KHBIE HAcOCHble YycTaHOBKH. Haumbonee mnenecooOpa3Ho, Ha
Halll .B3TJISAJ, JUIS MOJBEMA BOJbBI HCHOJIB30BAaTh IEPEIBUKHBIE HACOCHBIE YCTAHOBKH THIIA
CHII u YHII. Hacocel 3TuX THUIOB B 3aBUCUMOCTH OT MapoK MMEIOT pacxoasl oT 160 mo 350
n/c, Hanopsl oT 1,5 1o 8,0 M, BBICOTY BCachIBaHHs - 2-2,5 M. 3ajl0KeHNE OTKOCOB KOJIJIEKTOPOB
noJkHO ObITh He MeHee 1:2. Hacoc HaBemmBaercst Ha Tpaktop T 28x4 u o0ciyxuBaeTcs
OJTHUM YE€JIOBEKOM.

HUcxons w3 HamuuWs TUNOB HACOCOB B XO3SHCTBE, HEOOXOAMMO YBS3BIBATH WX
MPOU3BOJIUTENBHOCT, C pacXoJaMH BOAbl B KoOJUIEKTOpax. {DakTHYECKU CpPEeIHEr0JI0BbIC
pacxobl BOJBI IO KPYIHBIM KoJuiekTopaM ['oogHoN U J[’)KM3aKCKOW cTeneld W3MEHSIOTCS B
npenenax 0,12-11,1 m’/c B 3aBHCHMOCTH OT Pacxoa KOJUIEKTOPOB 3a00p BOJEI HA TIPOMBIBKH
MOXET OCYIIECTBIATHCS KAK B CPETHEM, TaK U HHX)KHEM UX TEUEHUH.

TexHonorus nNpoBeeHUs KalUTAIbHBIX IPOMBIBOK MPHU UCHOJb30BAHUM JIPEHAKHBIX BOJ,
3a UCKIIOYEHHEeM 3a0opa BOJIbI, HE OyJIeT OTIMYaThCs OT OOIICHPHUHSITON, COCTOSIICH U3
MOATOTOBKHU 3€M€JIb U CAMOW MPOMBIBKH, U JAETAIBHO U3JI0KEHA B "OCHOBHBIX MOJIOKEHUAX 110
MPOBEJICHUIO MTPOMBIBOK 3acoiieHHbIX 3eMenb" (Tamkent, 1979) u "[laMsTke Mo mpoBeAeHUIO
npoMbIBHBIX TouBOB" (Tamkent, 1982).

B moaroroBuTenpHBIE pabOTHI BXOIAT BCHANIKAa 3eMelb Ha TIyomHy g0 50 cM,
O0opoHOBaHME, IJIAHUPOBKA, MOJENIKa BAIUKOB BbicoTOM 0,6 M mpu mmMpHUHE OCHOBaHUA 1,2 M.
[Imomans yeka, kotopas He MOJDKHA mpeBblmath 0,5 ra, peKoMeHIyeTcs NPUHUMATh B
3aBUCUMOCTH OT yKJIOHOB. C yBenuueHueM ykioHa noBepxHocTu oT 0,002 no 0,01 momans
yeka ymenbiaetrcs ¢ 0,25 go 0,065 ra, mpuuem IJIOIIAAb KEIaTEIbHO COKpAIAaTh 33 CUET
JUIMHBI 4eka (pa3Mep IO YKJIOHY). OIHOBPEMEHHO C IOJEIKOM, BajJUKOB IPOU3BOJUTCS
Hape3Ka BPEMEHHBIX OPOCUTEIIEH.

[Ipn mpOMBIBKE THUIICOHOCHBIX MOYB C TPYAHONPOHMUIIAEMBIMU MPOCIOUKAMHU CKOPOCTH
bunbTpanK BOABI MOTYT OBITH OYE€Hb HHU3KUMH, YTO MPHUBOAMUT K 3aTATHBAHUIO CPOKOB
MIPOMBIBOK U HEIIPOU3BONUTEIBbHBIM 3aTpaTaM BOJIbl HAa HCIApPEHUE.



[Ipy moaroroBke K MPOMBIBKAM TPYAHOMEIMOPUPYEMUX TUIICOHOCHBIX I10YB BMECTO
BCIAIIKU [TPOU3BOJAT INIyOOKoe phixiyieHue - 10 I M. Jlns yBenauueHus ckopoctell puinpTpanun
U OTHOCUTEIBHO PAaBHOMEPHOTO paclpeleeHus] MX M0 IUIOMIaJAM Ha yKa3aHHBIX IOYBaX
PEKOMEHIyeTCsl yCTpauBaTh BpEMEHHBIN peHax. OObIYHO €ro BBINOJHSIOT B BUJI€ OTKPBITHIX
KaHaJIOB, KOTOpBIE HaApe3aroT KaHajokomarensmu, Hamnpumep KM-1400M, B arperate ¢
tpakTopoM T-130b. 3a nBa mpoxoma KaHAJIOKOMATeNb OTKPBIBAET ApPEHY TIIyOuHOH 1M ¢
3aJI0keHueM OTkocoB 1:1 um mmpunoil mo gy 0,2 M. MOXHO TaxkKe HCIOJIB30BaTh
kanajokonatenu /[-716, MK-19 nns pa3pa®oTku ApeH ¢ MIMPUHON MO JAHY, COOTBETCTBEHHO
0,6 u 0,5 m. [InaHoBoe pacnoyio)keHUE APEH M PACCTOSHUE MEXAy HUMH Ha3Hadaercs B
3aBUCHUMOCTH OT KO3 PUIMEHTa (PUIbTPALlMM TOYBOTPYHTOB U BEIMYMHBI 3aJJaHHOW CKOPOCTH
GuIbTpallM B LIEHTPE MEXKIPEHbs, KOTopas AOKHA ObITh He HMke I cm/cyT. Ilo maHHBIM
BHUUTuM (I''M.HemrymoB), mnpu ckopoctu ¢uiabtpanmuu [ cm/cyT peKkoMeHI0BaHbBI
CIIETyIOIIHE PACCTOSTHUS MEK/Yy BPEMEHHBIMU APEHAMU:

Ko, m/cyr | <0,34 0,34 0,55 0,82 1,00

B, m <30 ~ 35 ~40 ~50 ~55

[Ipu oueHr HU3KOM 3HaYeHUH KOdPdunrenta Gunptpanun (HWwke 0,1 M/CyT) paccTOSTHUS
MOTYT yMeHbIIaThes 10 10 M.

BpemenHbii apeHak HEOOXOAMMO pacroiaraTh B 30HaX HEJOCTATOYHOTO BIIHSHHS
NOCTOSHHBIX JApeH. Ecnu cnabompoHHIaeMble NPOCIOHKHM HaxOIATCS BO BTOPOM METpE,
BPEMEHHBIN JIpeHax IenecooOpa3Ho jaenarh Ooliee TIyOOKHM, Mepepe3aroliuM MPOCIONKH.
JIist cTpOUTENhCTBA TIyOOKHX BPEMEHHBIX JIPEH HEOOXOAMMO MPHUMEHSTh KaHAJIOKOMATEIH C
aKTUBHBIMM pabouumu opranamu (TP 201, 201A).

[Ipy MOBEpPXHOCTHOM 3aCOJICHHH TOYB M HE OY€Hb ITyOOKOM 3alieTaHUU TPYHTOBBIX BOJI
(2-3 y) BpeMeHHBIH JpeHaX [aeT HauOONbIIUNA piICccONAomMi >PdekT. AKTHBHAs 30HA
JIEVUCTBUS BPEMEHHOTO APEHaXa 2-3 M.

B ciyyae mpoBeneHus] mpenBapUTENbHOTO TTyOOKOTO PBHIXJICHHUS THICHPOBAHHBIX IMOYB
MOJI0Ckl KMpUHON 5-10 y, mpuiieraronre K BpEMEHHBIM IpEHaM, PBIXJICHHUIO HE TTOJIeXkKaT.

JlJis ycTaHOBKHM Hacoca ¢ TPaKTOPOM HE OTKOCE KOJUIEKTOpa (MPUOIU3UTEIHHO HA BBICOTE
1,5 M OT ropu3oHTa BOJbI) C MOMOIIBIO CcKperepa (OyJsbro3epa) ycTpauBaeTCsl IUIOIIAJIKA,
ynoOHas 11l ToAbe3a.

[Ipu ob6opynoBaHMM IMJIOLIAJKH MOJ HACOC C TPAKTOPOM CJIEAYyeT MCXOIUTh U3 YCIOBHS,
YTOOBI T€OMETpUYECKasi BHICOTa BCAChIBaHMs (PAacCTOSHHE OT TOPU30HTA BOJBI B KOJUIEKTOPE
0 OCH Hacoca) HE TMPEBbIIala BEIUYUHBI JOMYCTUMON BaKyyMETPUYECKON BBICOTHI
BcachiBaHuss H nom.Bak. (ykaspiBaeMOW B HWHCTPYKIMH), 32 BBIUETOM MOTEph HAIopa BO
BCachIBaoIeM TpyoornpoBoe (MpuHUMaeMbIX paBHBIME 0,5 M).

B Mecre, 3a60pa BOJIBI U3 OTKPBITHIX KOJUIEKTOPOB HEOOXOAMMO OTKAMBIBATH MPUSIMKH 10
JIHY U Ha OTKOCE KOJUIEKTOpa Ha ypOBHE TOpPH30HTa BOJbL. [ yOuMHa mpusiMKa AOKHA OBITH
OKOJIO OJIHOTO METpa; OHa Ha3HaydaeTcs M3 CICAYIOIIMX YCIOBHHM SKCIUTyaTallkd HAacOCOB:
PacCTOSIHUE OT HIKHEH KPOMKHU NMPUEMHOM CETKH 10 THA TOJKHO ObITh HEe MeHee 0,3 M, a cioi
BOJBI HaJ NMpUeMHO# ceTkoit - He MeHee 0,4...0,5 m. [llupuHa mo rabapuraM BcachIBaromeh
TpyOBI, - IPUMEPHO, OKOJIO MeTpa. [lepekphITHe KOIEKTOPOB KAaTETOPHUYECKU 3aIpeniaeTcs,
TaK KakK TMOJIOp BOABI OyIeT MemaTh HOPMaJIbHOIH CpabOTKe IPyHTOBBIX BOJI IMPU MPOMBIBKAX.
K HarHerarenpHOMY MaTpyOKy Hacoca MPUCOCAUHSIIETCS BHICOKOHATIOPHBINA MITaHT
(M3 IBOWHOTO CIOSI METUOPATUBHOW TKAaHM), AJMHA KOTOPOTO OMPEAEINSeTCs yIaJIeHHOCTHIO
HAcoca OT BPEMEHHOTO OPOCHTENs, OTKyna pacxomoM He meHee 30-40 1/c Boma momaercs B
yeku. [l yuete e€ BpeMEHHbBbIE OPOCUTENH OO0OpYyAYIOTCS BOJOCIHMBAMHU. Yeku 3aiuBaroTcs




BOJIOM 710 co3aaHus ciosi okosio 20 cM. [Jomyckaemas pa3HuUIa B CJIO€ 3aTOIUIEHUS B Mpeaenax
yeka - 10 10 cM. 3aTomienre 4eKoB JOJKHO TPOU3BOAUTHCS B JTHEBHOE BPEMSI.

PexxuM TPOMBIBOK 3aBHUCHUT OT pa3Mepa IMPOMBIBHOM HOPMBI, CBOOOJHOH EMKOCTH
MOYBOTPYHTA (10 YpOBHS TPYHTOBBIX BOJ), APCHUPOBAHHOCTU TeppuUTOpUU. I[IpOMBIBKH
IIPOBOJATCS APOOHBIMH HOPMaMH IO 2-3 ThIC,M’/ra ¢ HHTepBanamu or 3-5 mo 10-15 mmeii,
KOTOpBIE OMpEeNAoTcs cpaboTKOM IpyHTOBBIX BOX A0 riryounsl 1,5 - 2,0 M. B o0mmem Bune
cXxema IPOBEJICHUs IPOMBIBOK II0Ka3aHa Ha PUCYHKE.

[Tocne mogaum MUHEPaTU30BaHHON BOJIBI B 00beMe, peKoMeHTyeMoM B Tabi. | u 2 u puc.
1-3, B COOTBETCTBUH C COACp>KaHHEM XJIOpa MPOU3BOJIUTCSA IOMPOMBIBKA MOYBBI COBIYHOMN
OpPOCHUTENBHON BOAOMU, T.€. MOCIEAYIONINE TaKThl HEOOXOAUMO MPOBOAUTH MPHU MOJAYE BOJBI
CaMOTEKOM U3 YYaCTKOBOT'O OPOCHUTENS BO BPEMEHHBII.

[Ipy mpoBenEeHMHM TPOMBIBKM JPEHAXXHOW BOJOHW HEOOXOIWMO KOHTPOJIUPOBATH
MUHEpaIN3alri0 BOJbl B KOJUIEKTOpPE, MO BO3MOXHOCTH OTOMpas HpoObl Mepea KaKIbIM
TAKTOM.

B nepuon ocBoeHHS JOMyCTHMO ONPECHEHHME CHIJIBHO3ACOJEHHBIX IOYB 1O CTENEHU
cnaboro 3aconenus (0,02-0,03 % xsop-uoHa) ¢ MOCIEAYIONIUE MOCEBOM KYJIbTYP-OCBOUTENCH
(03UMBI STUMEHB, MOJACOIHEYHHUK, TPABOCMECH, COPro, JIIOIEPHA M XJOMYATHHK), B NEPUOJ]
BO3JICNIBIBAHUS U OPOLIEHUS KOTOPBIX IPOUCXOAMT JajbHeElllee omnpecHeHue mnous. Ilpu
JOCTH)KEHHUE yKa3aHHBIX MPEEIOB PACCOJICHUs JPEHAKHON BOJOMU (YTO BIOJHE BO3MOXKHO Ha
JIETKUX TI0YBAX) AONPOMBIBKY IIOUBBI OPOCUTEIBHOM BOIOM MOKHO HE IIPOBOJIUTH, HO B CIyyae
MoCeBa XJIOMYaTHUKA €ro ypokai OyJIeT HUXKeE, UYeM Ha MOJTHOCTHIO MPOMBITHIX 3€MIISX.
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Ocoboe BHHMaHHE CIIEAYEeT YJEeNATh OKYJIbTYPHBAHHUIO TPYTHOMEIHOPUPYEMBIX 3EMEIIb!
mocjie TPOMBIBOK HE HHUX O0O0s3aTENIeH II0CeB TpaB, CO3JaHUE CTPYKTYpPbI, BHECEHHE
MOBBIIICHHBIX /103 OPTaHUYECKUX U MUHEPATIbHBIX YI0OPEHUH.



B ciydae nmpoMbIBKM 3eMeib BOAON M3 CKBAKUH BEPTHUKAIBHOI'O JApPEHa)ka TEXHOJIOTHUS
NOJa4¥ U pacCHpesieleHHs] BOAbl pellaeTcs B 3aBUCHMOCTH OT IUIAHOBOTO PACIOJIOKEHUS
CKB)KHUHBI U OPOCHUTEJISI, H3 KOTOPOTO Hanbosee ya00HO pacipeessiTh BOLY.

Hcnonb3oBaHue BOJ, OTKAUMBAEMbBIX BEPTUKAIBHBIM JIpEHAXEM, HE TpeOyeT 3aTpaT Ha
BOJIOTIOJTBEM, 32 CUET Yero HanboJjee BHITOTHO.

C yderom 3aTpaT Ha TEXHHYECKOe 00CTyKUBaHUE BhIeykazaHHbIX HacoooB YHIT u CHII,
C BKIIOYEHHEM KX CTOMMOCTH, NpHBEICHHBIC 3aTpaThl Ha 1 M BOAB (110 JaHHBIM
I'maBcpenazupcoBxo3cTpos) coctaBisstor 0,51 kom., a CTOMMOCTb OPOCHUTEIBHON BOABI
cornacHo pacuetam CAHUMPU (1982) u COIIC I'ocmana CCCP (1984) pasna 11,42 KOT/M".

Pacyer mpuBeneHHBIX 3aTpaT Ha BOAY* MO BapUaHTaM IMPOMBIBKHM BOJOH C pa3iMYHbIM
cojiepkaHueM xJyiopa (Tabi. 3 W 4 NpUIOKEHUH) MOKA3bIBAET, UTO Ul KaXJ0H MCXOIHOU
CTETNEHU 3aCOJICHMs MOYB YBEJIWYCHHE OOJEp)KaHUs XJIOpAa B JPEHAKHOH BOJE NMPHUBOIUT K
BO3PACTaHMIO 3aTpaT, a SKOHOMHYECKas 11eJ1eCO00Pa3HOCTh UCIIOJIb30BAHUS JAPEHAXKHBIX BOJ
IIPU OIIPEJIETICHHOM COJIEP’KaHUU XJIOpa B BOJIE YBEIUYHUBAETCS NMPONOPLHUOHAIBHO HCXOJIHOMY
3aCOJICHHUIO.

ConocTraBieHue NpUBEICHHBIX 3aTpaT Ha BOJly 110 BapUaHTaM NIPOMBIBKU
"MUHEpaTU30BaHHAs + OPOCUTENIbHAS BOJA" ¢ BAPHAHTOM IPOMBIBKH OOBIYHOM, OPOCUTEIBHOM
BOJIOM, MMOKAa3aJ10, YTO UCIIOIb30BAHNE IPEHAXKHBIX BOJI SKOHOMUYECKH OIIPaBIaHO B
CIeAYIONIUX cirydasx (Tabm.2).

Tabmiina 2
DKOHOMUYECKH LIEIECO0OPA3HBIE TPEIEIbI COAEPKAHMS XIOP-HOHA
B BOJE, T/1I
XapakTepucTUKa MOYB Hcxonnoe, conepkanue CI B mouse. %
007 ]014 |02 |04 J06 |08 |10

CyrIMHHCTBIE, XIOpHAHO-CyIbgaTHoro | ~2,2 ~3,5 | ~4,0

B03MOKHO HCIOJIb30BAHUE BOIBI,
3acosieHHe LG i

cozepxarieii 6onee 4 /n
To sxe, cynb(haTHOTO 3acOTeHUE ~3,0 ~4,0
Cynecuanble, XxJ0opuaHo-cyibdaraoro | ~2,7 ~5,0

B03MOKHO HCIOJIb30BAHUE BOIbI,
3acosieHne L s 5o

cozepxareii 6onee 5 r/n
To ke, Cyab(paTHOTO 3aCOJIeHUE ~4 >5

W3 nanHbIX Tabm1.2 CleayeT, 4TO SKOHOMHUYECKH 11e1eco00pa3Ho MPOBOIUTH IPOMBIBKY
MIPU COOTHOILICHUI HOPM MUHEPATU30BaHHONW U OPOCUTEIHHOM BOABI paBHOM-0, 5,. 4TO HE
BCerJa yJI00HO ¢ MPaKTUYECKON TOUKH 3peHus (YCTaHOBKA HAcOCa MPU OTHOCUTEIBHO
HeOOoNbIINX 00BbeMax 3aKauku Bojibl). [IpuHATOE HAMU MUHUMAIEHOE COOTHOIIEHHE HOPM
MUHEpaIN30BaHHON U OPOCUTENIBHON BOJIbI, PABHOE €MHHUIIE, I03BOJIUIIO YCTAHOBUTH
MPaKTUYECKHU 11eJIeco00pa3Hble Mpeielibl UCIIOIb30BAHMS MUHEPAIN30BaHHBIX BOJ HA
npoMbIBKY (Ta6s1.3). CorslacHO yka3aHHBIM B Ta01.3 mpenenaM, KpaTHOCTh OTHOIICHUS XJI0P-
MOHa B TOYBEHHOM pacTBOPE U BOJI€ U3MEHsETCA B npenenax 1,8-6,3.

* Paznune B 3aTpaTax Ha TEXHOJIOTMI0 (JOMOJHUTEIbHBII 00beM 3eMJISIHBIX Pa0OT HA NPUSIMOK U
ILUIOINA/IKY IOA Hacoc), coctaBasasmee (,2-0,3 pyd/ra, B pacuere He y4TeHO.



TabOmuma 3

Huxnane opeaciabl 3aCOJICHUA ITOYB, IIPHU KOTOPBIX uenecoo6pa3Ho
HCIIO0JIb30BAHUC MUHCPAJIN30BAHHBIX BOJ

ConeprxkaHue Xja0p-
HMOHAa B BOJE,

Copep)xaHue XJIOp-HOHA B IOYBE Nepel MPOMBIBKOM,

CYI'JIMHHUCTBIC TOYBbI

| CyneCHYaHbIC MMOYBbI

/1
3acoyieHue
XnopuaHo- cymbedaTHOE XnopugHo- CymbdaTHOE
CyNbOATHOE CynbQaTHoe
1,5 >0,07 [IpombiBKa MUHEpPATU30BaHHON BOJOM naeT
0,02 % CI
2,0 >(0,1 >0,07 0,07 u 6oitee
2,5 >0,18 >(,10 >0,12 >0,08
3,0 >0,3 >(,18 >(,20 >0,13
4,0 >0,5 >0,3 >0,30 >0,20
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Puc. 1 Homorpamma 1J1s1 pacyeTa NpOMBIBHBIX HOPM MHHEPAJM30BAHHOI BOJbI HA JIerKOCYTIMHHCTBIX
XJOPHIHO-CYTb(ATHOTO 32COJIEHHBIX MOYBAX
C- KOHIIEHTpANNS XJI0-HOHA B BOJIe, I/JI. a- MPH ycJ0BHH paccoienne mo4s 10 0,02% xmop-uona.
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Hexodnoe socanermia noubn no waop-rowy, 1 x P

Puc. 2 Homorpamma /11 pacyeTa NpOMbIBHBIX HOPM MHUHEPAJIHU30BAHHOI BO/ABI HA JIETKOCYTJIMHUCTHIX
cyJb()aTHOM 3aCOJIEHHBIX MOYBaX
C- KOHIeHTpauusl XJOp-HOHA B BOJIE, I'/J1. a- PH YCJOBUHU paccosieHne nmoys 10 0,02% xiop-nona.
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Puc. 3 Homorpamma J1s1 pacuyeTa NpOMBIBHBIX HOPM MMHEPAJM30BAHHOI BOJbI HA CYNECYAHHBIX MOYBAX.
a- XJIOPUAHO-CYJIb(aTHOr0 THIIA 3acoJieHue. 0-cyJib(aTHOrO.
C- KOHIIeHTpANHs XJIOP-HOHA B BOJIe, I/JI. 1- pu ycJioBUH paccosenne mo4s a0 0,02% xiaop-noHa.
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Tabimma 3

ComnocraBieHue IPUBEICHHBIX 3aTPaT Ha OPOCUTEIBHYIO U KOJUIEKTOPHO-IPEHAKHYIO BOLY MpU
KaIllUTaJIbHBIX IPOMBIBKAX XJIOPUAHO-CYIb(aTHbIX ouB 10 0,02% xnop uoHa, pyod/ra

/3
ﬁgﬁ%ﬂ;‘i&g | 1o 55 20 V28 " 30 4D }ﬂpgf:.&% 10 1,5 20 25 3,0 40
¥ MACoQ }m'! dal 1 L] Inome |
Cynecamue DOGLY
0,07 25,0 40,8 ms.amsgﬂgﬁfgmﬂm i | ATRSE T E 75 dme 4 S m;
014 1427,5 63,2 M7,4 554,7 77,0 638,9 I03K,E 1740,0 45,4 46,4 27,6 443,7 564.2 Z‘I
0.2 1690,2 75,5 39,1 S66,4 79,2 850,1 I0A6,5 15,2 55,6 85,5 2877 452,9 §73,9 .4
04 21926 7.0 1,3 569,8 70,6 B73,0.1068,9 I756,6 73,4 75,4 35,6 471,3 52,3 53‘?'2
0.6 250I,0 105,6 5,3 602,6 7954 B66,3 10E2,7 I%63,6 83,6 83,6 35,3 482,0 995,4 aaa.a
0.8 6,5 I6,E 404, 612,39 7646 85,5 I09L,9 2I54,6 91,8 SLE D 489,6 610.1 ""‘3:
Lo 20664 DB AIL7 €15,5 722 903,11099,02260,0 97,4 7,4 9,6 456,3 616,53 THLA
L2 005 IN0 A8 6255 77,8 9087 II0S,1 234, 102,0 02,0 3,7 499.8 620,9 i s

Tabimma 3

ConocraBieHne NPUBEJEHHBIX 3aTpaT HAa OPOCUTENBHYIO U KOJJIEKTOPHO-APEHAXKHYIO BOJY MIPH
KallUTaJIbHBIX IPOMBIBKAX CyNb(haTHO 3acoieHHbIX nouB a0 0,02% xop noHa, pyd/ra

Comepmsrne|  [lpEsemeEEwe SeTpeTu NDR PONONBI0BEREM BONM © CORepESHes xxope, r/a
+ ¥ usooe' ’} Epgl:i L0 | I,EEE.U 5 z,sEa*u Eq.u H‘.pge.i I.D}LS;E.D% 2,5 }3.5 h.u
| aoge | 1 pome |
Cyramanorye oYy Cynecqasye NoOYse

0,07 e6%6 3II 3I7.8 37,7 6825 BI4,8 - SI3,0 19,4 19,4 2541 421,3 543,3 41,0
0,14 1I0B4,5 47,9 335,2 5450 ©%,8 B3I,7 I030,2 76,6 32,1321 266,88 4335 55,1 653,68
02 L0 3.1 43,8 58,7 78,0 840,9 I0%9,4 34,8 38,838 273,5 40,2 562,7 660,4
0,4 I667,3 M,5 3I,2 L0 7254 E657,7 I46,2 12198 51,0 51,0 2857 42,9 575,5 67,7 E
0,8 [B84,3 84,2 IM,0 I,2 735,5 Bev.9 I066,4 13794 58,7 58,7 202,86 460,1 582.6 6803
0,8 2084,2 88,2 3®W,5 EEE,i 72,7 B70,7 I073,5 I493,4 63,6 63,6 298,5 465,7 57,7 685.4
I0 27,0 96,9 84,1 533,5 76,3 8680,7 1079, I94.6 67.8 67,6 302,5 4698 591.8 689,5
I,e 2284 1015 388,2 6098 752.9 8B40 IE3.7 I664,4 70,9 70,9 305,6 472,8B 595.4 632,5



