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Bce npaBa coxpaHeHbl 33 MeKayHApOOHbIM  HAYYHO-UCC/IEAOBATENIbCKUM  LIEHTPOM MO
CenbCKoX03AMCTBEHHbIM HayKam (JIRCAS). JIRCAS u CoseTt depmepos (CD) nooLpstoT KonnpoBaHue m
pacnpocTpaHeHWe MaTepMaNoB TEXHUYECKOTO PyKOBOACTBA. KonnpoBaHme 1 nepeneyartka cogepaHua
pa3peLleHbl TObKO NpY NpeaBapuUTeNIbHOM MoAyYeHUU NMcbMeHHoro paspelueHns JIRCAS n CP. Bece
pesynbTaThbl, NPEA/IOKEHNA U PEKOMEHJALIMN, BbIPaXKEHHbIe 34eCb, ABMAIOTCA MHEHMEM aBTOPOB U He
0b6a3aTenbHO oTparkatoT MHeHue JIRCAS unm apyrvx opraHvsaLmii, C KOTOpbIMM COTPYAHWUYALOT aBTOPbI.



NPEANC/IOBUE

CenbCKoX03aMCTBEHHasA NPOM3BOANTENIbHOCTL B CpeaHelt A3nm pesKo yBeIMYnaach B cepeanHe
20-0ro cToneTMsa BCAEACTBME KPYNMHOMACLWTAbHOrO OCBOEHWUA CE/IbCKOXO3AMCTBEHHBIX 3eMeb.
locynapctBo cnocobCTBOBaNO PasBUTUIO CE/IbCKOMO XO3AMCTBA B 3aCyLIMBBLIX M MOAY3acyLLIMBbIX
pervoHax nyTem 3aTpaTt SHepPrumn n pecypcoB. XOTA HepPaLMOHaIbHOE yrpaB/ieHne BOAHbIMW Pecypcamm
W NI0X0e APEeHVMPOBAHUE MPUBEIM K LUMPOKOMY PacnpoCcTpaHeHuto 3aconenma B CpegHein Asun, B
TOM YMC/Ie U B Y30EKUCTaHe, KOTOPbI HAHEC CEPbE3HBIN YLLIEPO CebCKOXO3AMCTBEHHOMY NPOMN3BOACTBY
Ha 60/bLUMX NOLLAASAX.

PaznnyHble mepbl  MOryT ObiTb  NPUHATBI, 4YTOBbl CMAMMUTL  3acONEHMEe,  BKAtOYasA
Bogocbeperatolpe MeToapl (Hanpumep, KanesbHOe OpOLLEHME, AOKAEBAHWE), MPOMbIBKA, HAMyCKOM
Mo No/s0CaM, Na3epHan MNAHUPOBKA, AHOYYbUTeNnbHble PaboTbl B OTKPLITOM ApeHaxKe, YCTaHOBKa
3aKpbITOrO APEHaXKa U yaaNeHne NOBEpPXHOCTHOWM 3acoNeHHOM nousbl. OfHaKo, NOYTM BCE 3TU Mepbl,
TpebytoT HeMasbIX NePBOHAYANbHBIX PACXOA0B, YTO ABNAETCA [M1aBHbIM 6apbepom A1A UX MPUMEHEHNA.
B pesynbraTe OKasblBaeTCs, e4AMHCTBEHHAA AOCTYMNHAA mepa 418 ¢epmepoB 3TO NPOMbIBKA MOAsA B
3UMHUIA Nepuog, nocie YOopKM yporkaa xnonka. Ho adpdeKTMBHOCTb NPOMbIBKM YMEHbLUAETCA M3-3a
chopmmpoBaBLLerocA TBEPAOro MoAMaxoTHOrO C/10f, B pe3y/ibTaTe HeOAHOKPATHOro nepeasuKeHus
CEeNbCKOXO3AIMCTBEHHBIX MallMH MO MO0 B TeYeHWE J0AT0 BpemeHu. [lostomy, Heobxoavmbl
COOTBETCTBYHOLLME CPOYHbIE KOHTPMEPDI.

C 2008 roma no 2012 rog, MexayHapodHbli  WUCCNedoBaTENbCKUMIA  LEHTP Mo
CEeNbCKOXO3AMCTBEHHbIM Haykam fAnoHun (JIRCAS) peannsoBan Hay4yHO-MCCNENOBATENbCKUIA MPOEKT
“UsyyeHue mep no npomueodelicmeuro 3aCoMeHUI0 CenbCcKoXo35licmaeeHHbIX 3emesnb”, B KOTOPOM
OCHOBHOE BHMMaHWe 6bl/10 yAENEHO METOAAM MO YMEHBLLEHMIO 3acoNeHMA B pepMEPCKMX XO3ANCTBaX,
KOTOpble MOryT BbITb MCNO/b30BaHbI HA MONAX  C BbICOKUM YPOBHEM rPYHTOBOM BOAbI. 10 Nosy4eHHbIM
pesy/ibTaTam NpoekKTa bblfo paspaboTaHo PyKOBOACTBO, NPEACTABAEHO M 0BCYXKAEHO Ha CeMMHApax U
PacnpoCTPaHEHO CPeay 3aMHTEPECOBAHHbIX NNLL, B Y36EKUCTAHE, Ha KOTOPbIX OKA3bIBAaET OTPULIATENBHO
BO3/EMCTBUE 3aCONEHME.

B 2013 rogy 6bln HayaTb HOBbIA HaYy4YHO-MUCCIEAOBATE/NIbCKMA MPOEKT B COOTBETCTBUM
ComaleHnaMM 0 COBMECTHBIX MUCCeA0BaHUAX, nognucaHHbiMu ¢ Cosetom dPepmepos Y3bekncTaHa,
KOTOPbIV BblN HanpaBAeH Ha U3ydeHWe TEXHOIOMMM MESIKOTO 3aKPbITOTO APEHAXKA, C LENbIO Y/yULIEHMA
3pEKTUBHOCTM MPOMBIBOK MOMEN, @ TaKKe APEHarKHbIX O/10KOB, KOTOpble MOIYT 3ab/I0KMpPOBaTh
B/IMAIHWE Ha NOANA OT NPUEratoLLMX NOAEeN.

370 TeXHWYecKoe PYKOBOACTBO OblNO COCTAaBNEHO Ha OCHOBE PEe3ynLTaToB  NPOBEAEHHOMN
Hay4Ho-UccneaoBaTenbekon aeatensHoct (¢ 2013 r. no 2017r.), KoTopas bblna NpoduHaHCUMPOBaHO
MWHUCTEPCTBOM  CENIbCKOTO  XO3AWCTBA, /IECHBIX YroauiA UM pbIBHOrO  Mpombicna  ANoHUK, U
npegHasHayeHa AN LUMPOKO MCMO/b30BAaHUA COTPYAHWMKAMM FOCYAAPCTBEHHbIX YUYPEKAEHUN W
depmepamm.

Kpome Toro, paspaboTka [aHHOMO TEXHMYECKOTO pPYyKOBOACTBA 6Obl10  NoaAepKaHo:
MMHUCTEPCTBOM CE/IbCKOTO XO3AMCTBA, NIECHbIX YroAmi U pblbHOro npomblicaa; MoconbctBom AnoHUuK;
ANOHCKMM  areHTCTBO MO MEXAYHApOAHOMY  COTPYOHWYECTBY;  TaK e  ApyrMmu
Hay4HO-MCCNEA0BATENBCKUMM MHCTUTYTaMU; U Tpema Accoumaumamin Bogonotpebutenei («AHrMabaay,
«MM. AxmezoBa, 1 «um. Babypa») n3 CbipaapbUHCKoM obnacty Y3bekmcraHa.

Al BblpaKato BceM Npu3HATENbHOCTb 3a COTPYAHMYECTBa.

1 ¢peBpansa 2017r.

A-p Catowm Tobuta
[JvpeKTop nporpammbl
JIRCAS



bnarogapHoOCTb

NccnepoBaHne pnis MOAFOTOBKM STOMO TEXHWMYECKOTO PYKOBOACTBA 6blL10 MpodMHaHCMPOBAHO
MMHUCTEPCTBOM CENLCKOTO XO3AICTBA, 1ecoBoAcTBa U pbibonosctea (MC/IP) AnoHun. NccnenosaHue
6blI0 OCYLLECTBNEHO B COTPYAHWMYECTBE, U Mpu noaaepskke, Coseta Pepmepos YzbekuctaHa. Mbl
Bblparkaem 6/1aro4apHOCTb 3a BK/34, 3aMHTEPECOBaHHbIX OpraHM3aumii n atogei. Mbl TakKe OveHb
6narogapHbl MHOMMM APYrMM OPraHU3aLMsaM U JIIOAAM 33 MX MOMOLLb, U XOTen Obl NePeYnCIUTL KX,
XoTa 6bl YacTMyHO: CblpAapPbMHCKMI 0bnactHOM ¢unamMan M paioHHble ¢unmnanbl; bacceiiHoBoe
yrpaBneHne  MppUraumoHHbIX  cuctem;  [naporeonorMyeckas  MenvMopaTMBHAA — aKcneauums,
HayuHo-uccnegoBatenbckuin - MHCTUTYT Mppuraumm 1 BogHbIX npobnem, MyIUCTaHCKU YHUBEpPCUTET,
[ocymapCTBEHHbINM KOMUTET MO 3eMe/IbHbIM Pecypcam, reoaesnn, Kaptorpapum 1 rocygapcrseHHOMY
Kagactpy, TalKeHTCKu WHCTUTYT umppuraummn mn meavopaupm (TUUM); MoconbctBo AMNoHUK; U
AreHTcTBO no  MexayHapoaHomy — cotpyaHudectsy  AnoHun  (JICA).  UHCTUTYT  CenbCKoro
MawwmHocTpoenus (IRE), HaumoHanbHas opraHu3auMa no uccnefosBaHWAM B 061acTM CeNbCKOro
X03aicTBa 1 nuLLesbix npoayktos (NARO). MHorve ntoay noaaepunsanu Hac, ocobeHHo, Toluboes
Xamng XonmymuHosmd, Mkpamos Abaypawma Jlanacosud M Mannaes  fIHrM6oM  KoTopble
NPeaoCTaBUAN SKCMEPUMEHTAIbHBIE YHACTKM B MX XO3AMCTBaX, YTO 4an0 Ham 6o/blune BO3MOMKHOCTM
017 NPOBEeAEHMA HalWX WCCNeA0BaHUW, @ TaKXKe YeHbl TPeX 3auMHTepecoBaHHbIX acCoLMaLIMi
BoZonoTpebutenei. 34ecb Mbl NPEACTABUAM HE NOJHBIA CMIMCOK OPraHM3aLLMiA, areHTCTB, U COTPYAHWUKOB,
KOTOPbIM Mbl XOTeNI Obl BbIPa3uUTb MCKPEHHIOK 61arogapHOCTb.

B 3aKnt0ueHMK, Mbl XoTenm Bbl BbIPasuTb HaLLy NPU3HATEIbHOCTb 3a JIOMMCTUYECKoe obecrieyeHme
BCEM COTPYAHMKam oduca B Y3beKucTaHe.
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TEPMWHbI UCMOJ/1b3OBAHHBIE B PYKOBOACTBE

YpoBeHb rpyHTOBOM BOAbI:

KopHeBas 30Ha:

MHPUNLTPaLMOHHbIE NOTEPU:

OCHOBHOM 3aKpbITbI ApPEHAMK:

[ peHasKHbI KoNekTop:

YcTbe ApeHarkHOM CUCTEMBI:

®OUNLTPALMOHHBI MaTepuan:

MperMyLLLECTBEHHbIN NOTOK:

Pasrpy»KatoLwmii (apeHarKHbii)
KonogeL:

MenKuin 3aKpbITbIN ApeHax:

Kpaesas (nonepeyHasn) apeHa:

HononHutensHan
(BcnomoratenbHas) apeHa:

BnarocopeprkaHue:

PacctoaHue mexKay NoBepxXHOCTbIO prHTOBOl‘/JI BOAbI U
NOBEPXHOCTbIO NO4YBbI

Cnoit NoYBbl, B KOTOPOM MPOM3PACTAOT KOPHWU PacTeHM o
MUTaHWA NOYBEHHON Baroi

Hewuncnonb3oBaHHaA Boga, KOTOPaA NPOHUKAET HUXKEe KOpHeBOVI 30HbI

YcToMumMBan YacTb ApeHarka, KoTopas cobupaeT u oTBOAUT
MHPUBTPALMOHHbIE BOAbI MW FPYHTOBbIE BOAbI B CUCTEME
3aKpbITOro ApeHarka

Tpyba ana oTBoAa ApPeHarKHbIX BOA, U3 KPaeBbIX APeH MAaALLero
nopsaxa

YCTPOWCTBO, YEPE3 KOTOPOE HAKOM/IEHHAs  MOAMNOBEPXHOCTHANA
ApeHaXKHasA BOZA BbITEKAET B OTKPbITbIN APEHaXKHbIM KaHan

BoaonpoHuULL@aeMblii MaTepuan, KOTOPbIl YCTaHOBIEH BOKPYT
nepdopunpoBaHHOM TPyObl 1 0becneYnBaeT NPOHUKHOBEHWE BOAbI
cobpaHHoM Ha none

HepaBHOMEPHbII CTOK BOAbI, MPOHMKAMOLLMI Yepes Nopsbl,
chopmmpoBaBLLMECA B NOYBE

CpeacTBo A/1s KOHTPONA APEHAXKHOM BOAbI, PacrofioyKeHHoe B
HM30BbE MO TEYEHWMIO 3aKPbLITON APEHAKHON CUCTEMDI

B AaHHOM PYKOBOZCTBE, 3TO YCTPOICTBO, KOTOPOE YCKOPAET OTBOZ,
NHPUNBTPALIMOHHbBIX BOA, UM FPYHTOBOM BOAbI HAaX04ALLENCA B
MEJIKOM INyBuHe, uepes Tpyby, YNIOKEHHYIO Ha IybuHe oKkoso 1,0 m
OT NOBEPXHOCTU

3TO CMHOHWMM OCHOBHOTO 3aKPbITOTO APEeHarKa. YCTPOICTBO, KOTopoe
COCTOUT M3 GUNBTPALMOHHOTO MaTepuana, TPYOb! 415 NOMOLLEHUA U
0TBoAa BoAbl. OHO NOMNOWAET UHPUABTPALMOHHYIO BOAY AU
PYHTOBYIO BOZy, Yepes nepdoprpoBaHHble OTBEPCTUA B APEHAMKHON
Tpybe, 3aTEM NepeaaeT APEHAKHYHO BOAY BHU3 MO TEYEHUIO

[peHa, KoTopas NOMOraeT NPOXOAY BOAbl K OCHOBHOMY 3aKPbITOMY
APEHAXKY, TEM CaMbIM YCKOPAET  APEHUPOBAHUA BOA, U3
NOBEPXHOCTHOTO C/10A

CooTHOLLEHWE BOAb! K CyxoMy BECY NOYBbI

Vi



BBEAEHUE

I. Mpeanocbinku

B 1960-ble roap! Bo BpemeHa CoeTckoro Coto3a, KpynHOMacLUTabHble MPOEKTbI MO CTPOUTENLCTBY
MPPUraLUMOHHDBIX cucTem BbliM pasBepHyTbl B CpeaHelt Asuum, B paiioHax bacceliHa pek Amyaapbs U
Cbipapba, roe paHee Oblam cTeny WAM NycTbliHW. Takoe KpynHOMacwTabHoe passBuTME NO3BOWIO
3aHMMaTbCA 3emneaenvMem, B 3TUX obnactax 6e3 cambiX ONTMMAaNbHbIX MPPUraLMOHHBIX CPEeACTB.
OpgHako, MUHepanm3aLms NoAMBHOM BOAbIl, HAKOMIEHME CO/El B CEMIbCKOXO3AMCTBEHHbIX 3eMISIX U POCT
VYPOBHSI TPYHTOBOW BOAbl, BO3HWMKNO B pe3y/bTaTe PacTOuMMTENIbHOMO MNOAMBA M HEeAOCTaTOMHOro
OpeHnpoBaHmA. MOCKObKY, TaKOW NOJIMB BCE ELLE MCMONb3YETCA B HEKOTOPbIX PerMoHax, cnycra bonee
50 neT, 3aconeHue cTano cepbEsHoi Npobnemolt 418 YyCTOMYMBOMO PasBUTUA CENbCKOTO X03AMWCTBa U
NPOAO/IKAET pacumpsTbes. Kpome Toro, B paBHMHax LieHTpanbHoM A3mm, 60NbLUMHCTBO NOYB COAEPMKUT
€CTECTBEHHO BbICOKMI YPOBEHb MWHEpPanu3auMu, Aenas MnoTeHUMaNbHO OMacHbIM BTOPUYHOE
3aco/eHwe, 4To Bbi3biBaeT 60/1bLUoe onaceHue (LLnpokosa u ap. 2006) Y.

PasHble Mmepbl, MOryT OblTb MPEeANPUHATblI  ANA  YMEHbLUEHMSA 3aCONeHWs,  BK/IOYas
BOZOCOEperalowmin NonMB 1 yydlieHne apeHaxka. OgHako, B AeWCTBUTENbHOCTM, €OMHCTBEHHas
MpaKTUYecKas mepa, KoTopaa AO0CTynHa depmepam, 3TO NPOMbIBKA Mo4Bbl, 3PPEKTUBHOCTb KOTOPOro
OorpaHMYeHa HeaOCTaTOMHbIM APEHUPOBAHMEM W 3aTBEPAEHMEM  MOYBbI BCIEACTBME YMNIOTHEHUA
MOYBbI OT SONTOBPEMEHHOIO MCMO/b30BAHNA CE/IbCKOXO3AMCTBEHHbIX MALLMH.

II. Llenb uccnepgosanus JIRCAS

C 2008 roga no 2012 roa JIRCAS npoBen mccnenoBaHWe, KOTOpoe 6bl10 CPOKYCMPOBAHO Ha
onpeaeneHMn MeTofoB, KoTopbiMK depmepbl CMOrM Bbl MMHUMM3MPOBATL BTOPUYHOE 3aCONIEHNE B
CblpaapbuHCcKo  obnactu  Y3bekuctaHa. [Mo pesynstatam  uccnenosaHuii, JIRCAS paspabotan
PykoBoacteo “Mepbl M0 MUHUMU3AUUU 30CO/IEHHOCMU CeslbCKOXO03AUCMBeHHbIX 3emens, npu
ycr108uUAX BbICOKUX 2pyHmMoebix 60d” B 2013 rogy, Kotopoe ObLIO PacnpoCTpPaHEHO B 0bHnacTax
Y36eKuncTaHa, KoTopble Hanbosiee NOABEPrHYTLI 3aCONEHMIO, @ TaKKe onybIMKoBan ero Ha Beb-canTe
JIRCAS.
(http://www.jircas.affrc.go.jp/english/manual/salinization/Rus_index.html)

Takke B 2013 roay, JIRCAS MHULMMPOBAA HOBbI MPOEKT, KOTOPbIN Obl1 HAaNPaB/AeH Ha Pa3pPabOoTKY
He [0pOroin TeXHOMOMMKN ApeHarka AnA ynydweHusa 3pPeKTMBHOCTM NPOMbIBKM MonsA. C TOUKU 3peHus
NMPUMEHEHNA M PACMPOCTPAHEHUA TOCYAAPCTBEHHBIMU CAYMKALLMMM, accoumaumammn notpebuteneit
Boap! (AMNB) u depmepamm, Ype3BbIYANHO BAXKHO, YTODbLI TeXHONOMMA Bblna JOCTYNHOM. MNepBas Lenb
MCCNefoBaHUA COCTOANA B TOM, YTODObl MAEHTUOMLMPOBATL 3PHEKTUBHYIO, AELUEBYIO TEXHOMOMMIO,
KOTOpasA MOIa yNydLnTb BOAONPOHMULL@EMOCTb CE/IbCKOX03ANCTBEHHbIX 3emesib. OaHa 13 3hPeKTUBHDbIX
TEXHOMOMMIA ON1A  YNYYLLEHWA BOAOMPOHULIAEMOCTU TMOYBbI ABAAETCA WMCMONb30OBAHMEM 3aKPbITOMO
ApeHaxa. OfHaKo, NPMMEHEeHMe CyLLECTBYHOLLETO METOAA MMEET BbICOKYH ce6ecToMMOCTb BCAGACTBME
3aTpaT Ha MOKYMKY APEHaXKHbIX TPYO U 1x yknaaku. Mostomy, JIRCAS npesnoxun BHeagpeEHNE 3aKpbITOro
OPeHaXa, KoTopblld ByaeT NOCTPOeH C NPUMEHEHWEM CMELMANBHOMO TPAKTOPHOrO arperarta, 4To, Kak
npeanonaranu, cH3uTb cebectonmoctb. Kpome Toro, JIRCAS nonbiTancs  BbifBUTb ero 3dpeKTMBHOCTb
Ha Yy4yacTKe, OKPY)KEHHOM JPEHa)KHbIMM KaHanamu (mybuHoW okono 3 M), KoTopble MOryT
3a0/10KMPOBaTb BAMSAHME MPUAEraloLWMX Nonel (apeHaKHbIM BA0K), TaK Kak mMepbl, MPOBOAUMbIE Ha
JAHHOM y4acTKe NoAns, MoryT BbITb NOABEPHKEHBI BANAHWUIO NOAMBA HA COCEAHEM rofie.

Vii



[pyraa rmaBHas UeNb MNPOEKTa 3TO COCTaB/leHMEe TEXHUYECKOTO PYKOBOACTBA Ha OCHOBE
MONYYeHHbIX Pe3y/ILTaToB.
Llenn TexHn4ecKoro pyKoBOACTBa M UCCNEA0BAHNA:
® Lienesble obnacty: o R
OpoLIaemMble 3eMAM W [peHaxHble 6710k B "
3aCYLU/IMBbIX MM MO/Y3aCYLLIMBbIX PErMOHaXx
@ Llenesble rpynnbi:
COTPYAHMKM  FOCYAAPCTBEHHbBIX  YYPEMAEHWN,

AMB, depmepbi : Cblpm;;nKaﬂ 06nacrb——_; )
® [poeKTHan obnactb: : =,
CbipaapbuHCcKas obnacTb, Y36eKucTaH
Mwup3abaackuii paiioH (AMNB Axmenos,
AlB AxHrrnabaa)

AKanTbIHCKUIA palioH (AMB Babyp)

Puc. 1 MectononoeHue NpoeKkTHol obnactu

[JaHHoe TEXHUYECKOE PYKOBOACTBO pa3paboTtaHo Ha OCHoBe pesynsTaTos
Hay4Ho-uccneaoBaTesibckoin aeatenbHoctv (¢ 2013r. no 2017r.), Kotopaa 6bina NpodUHaHCMpPOBaHa
MMHUCTEPCTBOM CE/IbCKOrO XO3AKNCTBA, /IeCOBOACTBA M PblbosioBCTBa ANOHUWU. YTOObI YAyYlWIKTL 3TO
TexHuyeckoe pykosoacTso, JIRCAS npoaonykaet cBou U3ydeHna n uccnenosanma o 2018 r. u nnaHupyet
[opaboTaTb ero UCnonb3yA NoyYeHHbIE Pe3ybTaThl.

lll. Kak ncnonb3oBaTb 3T0 PYKOBOACTBO

OcCHOBHas Le/b TEXHUYECKOTO PYKOBOACTBA COCTOUT B TOM, YTOBbl NpeaocTaButb MHGOPMaLIMIO
COTPYAHWKAM rOCYAaPCTBEHHbIX yuperkaeHuid, AMNB 1 depmepam O TEXHONOMMMU MEJIKOTO 3aKPbITOro
JApeHaa, KoTopas pa3BMBanacb Kak OfIHa U3 KPOTOAPEHaXKHbIX TexHoorui B AnoHun («Cut-drainy).
[JaHHble 6blM NonyYeHbl NYTEM SKCNEPUMEHTA/IbHbIX UCCNeA0BaHUIM MPU YCIOBUAX BbICOKOrO PUCKa
HaKonneHua coneit. Takke, 4Tobbl CnocobCcTBOBATL JIyYLLEMY MOHMMAHMIO BTOPUYHOIO 3aCO/IEHUS,
OMNUCaHbl MEXaHU3M, MeP NO YMEHbLLEHWIO M METOZbI KOHTPOAA 3aCO/IEHUS.

B Mase 1 onucaHbl OTpUUATENBHOE BAUAHME U MEXAHW3M 3acosieHuna. A B [nase 2, onucaHbl
obLpe mepbl N0 YMEHbLLEHWUIO 3aCONEHUS, ONpeaeneHbl U 0bcy»KaeHbl MeToabl NPeaoTBPaALLEHMS U
MUHMMM3aUMK  3aconeHus. Janee Ha ocHoBe wccnegoBaHnn JIRCAS, obcy»KaeHbl MPUYMHBI,
NocNeacTBUA U KOHTPOSIb 3aconeHus (B Mase 3), apdEKTUBHOCTb, PeNEBAHTHOCTb U GPYHKLIMOHMPOBaHNE
MEJIKOTO 3aKpbITOro ApeHaa (B Mase 4); u B [Nase 5, on1caHbl Pestome 1 HECKOIbKO peKoMeHZaLmMm o
ME/IKOM 3aKPbITOM ApPEHAXKeE.

CCbI/IKU

1) HO.N. lunpokosa n A.H. Moposos (2006): “3aconeHHOCTb OpoLlaembiX 3emesb Y3bekucTaHa:
NPUYKUHBI U cocTosiHue celvac” CnpuHrep, Cabxa Skocuctem Tom |l 3anagHan n CpeaHsn Asus,
249-259.
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Masal
3ACONNEHUE

1.1 YroTaKoe 3aconeHue?

3aconeHne — 370 HaKom/jeHWe coned B g —m
KOPHEBOW 30HE NMOYBbI, KOTOPas BEAET K COKPALLIEHNIO
YPOMaMHOCTY, 33 CYET MPENATCTBOBAHMA PaCTEHUAM
MOMOTUTL AOCTaTOMHOe Koauyectso Braru. Koraa §
3aco/ieHMe HaHOCUTb yuiepb noyse, NOABAAOTCA
npeaynpeauTenbHble 3HaKWM, TakMe Kak  6osbHble

nnm ymupatoLLme OepesbA, YMeHblLLeHWe
YpOMaHoCcTK n yacto KO/IOHU3aUuA | :
CO/EYCTONYMBBLIMM COpHAKaMU. 3aconenne . 4

COKPALLAET NPOM3BOANTENBHOCTb 3€PHOBbLIX KY/IBTYP, - =gl
JINLLIAsA BO3MOMKHOCTM BeAEHUs YCTOMYMBOTO CEe/IbCKOe
XO3AWCTBO, M TaKMKe 3aTparmBas COCTOAHWE BOAbl B
peKax M pydbsX, WHOMAQ Aenas BoZy, CAWLLIKOM
CO/IEHOM AN NUTbA JI0AbMM U }KMBOTHLIMM. Kpome TOro Takoe BO3AeNCTBME MOMKET PacnpOCTPaHUTLCA
BHM3 MO TEYEHMIO M3 UCTOYHUKA MWUHEPAIM30BaHHOM BOAbI. 3aCONEHME - OAMHO M3 NPUYMH Aerpajaumm
Ce/IbCKOXO3SIMCTBEHHbIX 3eMe/lb U 6e3 COOTBETCTBYIOLMX Mep MO €ro yMeHbLUEHMIO, OHO NpPUBEAET K
Cepbe3HOMY YXYALLEHWNIO NMOYBbI U 3ema byaeT 3abpolueHa.

3aconeHve nNPoUCXoauTb W3-3a HAKOMMIEHWA COMe B MNOYBE M MO3TOMY Mepbl MO
NPUOCTAHOBIEHUIO NPOLIECCA HAKOMIEHWA MU yaaNeHne coneit byayT spdeKTBHbIMM.

HakonnieHue coneit MoxKeT 6bITb pa3geneHo Ha ABa TUMA, NePBUYHOE 3aco/EHME, MPOUCXOAALLME
€CTeCTBEHHO (Hanpumep, B 3aCONEHHbIX 03epaX, COMEHOW AMe, 3aco/eHHbIX 60/10Tax M COMEeHbIX
PaBHWHaX) M BTOPUYHOE 3acCOMIEHWE, BMOCAEACTBUMN AEATENbHOCTU YenoBeKa, ObbIMHO CBA3AHHOE C
OCBOEHMEM 3eM€/Tb U CE/TbCKOX03ANCTBEHHOM AEATE/IbHOCTbHO.
3T0 TEXHMYECKoe PYKOBOACTBO 0OpalleHO K BTOPUYHOMY 3aCONEHWMIO, MOTOMY YTO 3STOT TUN
HeMnoCpeacTBEHHO CBA3aH C MOMBOM B CE/IbCKOM  XO3fMCTBE, OCOBEHHO B 3aCYLU/MBLIX W
noJsy3acyLwnBbIX 0bnacTax.

B LleHTpanbHol A3uM 3acofieHWe BCIEACTBME OPOLIAEMOTO CE/IbCKOrO XO3AMCTBa ABAAETCA

Puc.1.1.1 3aconenne

cepbesHoit NpPobaemoii, B TOM uucie U B Y3BeKUCTaHe, rae BCe eLle BbIPaluMBAlOT XNOMYaTHUK U
MWEeHNLY MO roCyAaPCTBEHHMY 3aKasy. B JaHHOM peryoHe NpUMMHAETCA MOBEPXHOCTHbLIM NOAMB Ha
6O/bLUNX 3eMeNbHbIX YYacTKax € HW3KoW 3ddeKTMBHOCTBIO. MosTomy nout 40 % opoLlaemMbIx
CeNbX03yroamii NoABePHKEHbI 3aCONEHMIO.

(Tabnmua 1.1.1).

Tabnunua 1.1.1 3aconeHHocTb 3emens B CpeaHeit Asum

OpoLuaeman Mnouwlaab noagepKeHHasA 3aCoNEHUI0
CrpaHa

nnowazp (ra) (ra) (%)
Y36eKkncTaH 4198 000 2141000 51
KupruscraH 1021400 49503 5
TagKUKUCTaH 742 051 23235 3
KasaxcraH 2 065 900 404 300 20
TypKmeHua 1990800 1353744 68
CpeaHasa Asna 10018 151 3971782 39,6

UctouHuk: Opolenmne B CpegHeit Asunm B umdpax (PAO 2013 r. OtyeT o Boge 39 cT.68)



1.2 MexaHuam 3aconeHusa

HakonneHne  coneit, cBA3aHHOE C
opoliaeMbiM  3emsiegesiMem B OCHOBHOM
BbI3BAHO A8YyMA dakTtopamn. OgHUM M3 HUX
ABNIAETCA MPUBHECEHWE CO/IM MOAMBHON BOAOW.
BTopbiIM — 4pe3Bbl4alMHO BbLICOKUIA YPOBEHb

COJIEHbIX MPYHTOBbIX BOZ, BbI3BAHHbIN M3/IMLLHUM

/
Kopresan3oHa

opoLleHnem n MN/IOXOM CUCTEMOA APEeHaxa.

MonnB M3MEHAET eCcTeCTBEHHbI BOAHbIN MoTepr 8oz 33 CHET MHDUALTOALM

banaHc, Tak Kak 6onblumMe obbembl MOAMBHOMN

BOAbl NO/IHOCTbKO HE WUCNOJ/1b3YHOTCA MoceBHOM

KyNIbTYPO, M  MPOUCXOAUT WHPUALTPAUMA B
oRhe chon —— MaKcMMabHas Puc. 1.2.1 NMpyumHa HakomnieHus conelt
DOCTURMMan 3PdEKTUBHOCTL NOAMBA COCTABNAET 0KoMO 70 % 1 dakTHYecKas 3dPeKTUBHOCTb OObIYHO -
MeHbLe 60 %. ITo o3HavaeT, Yto MMHUMYM 30 % nonmBHOM Bogpl, a dakTnyeckn bonee 40 % He
NCMO/Ib3YHOTCA NMOCEBHOM KyNbTYPOM M BO/bLLAA YacTb 3TOrO M36bITKa BOAbI HaKamn/IMBAeTcs B MOYBE, a
3TO MOMKET 3HAUUTE/IbHO U3MEHUTL ECTECTBEHHYHO MAPONOTMI0 MECTHbIX BOAOHOCHbBIX c/ioeB. Kpome
TOro, MHOT1e BOAOHOCHbIE C/ION HE MOTYT NOMIOTUTL UM NEPENPaBAATb 3Ty BOAY M FOPU30OHT IPYHTOBbIX
BOZ, 4acTO MOBbIWAETCA 6/M3KO K MOBEPXHOCTW MO4YBbI, M3-32 3TOMO MPOMUCXOAAT TaKMe AB/EHUA
M3BECTHbIE KaK "3aTonneHne" nam “KannnnapHoiii nogbem”.

B 60/bLUMHCTBE MOYB, KOraa YpPOBEHb FPYHTOBOM BOAbl 6/M3KO PacnofioXKeH K MOBEPXHOCTU
MOYBbl, BAAXKHOCTb MOYBbI ABMIAETC K KOPHEBOWM 30HE 3a CYET KanWANAPHOIO NogbemMa, M ec/iv Boaa
3aCO/1IeHHasn, TO CTAaHOBUTCA UCTOYHMKOM 3aconeHus. CTeneHb HAaKOMIEHUA COMEN B NOYBAX C BbICOKMM
YPOBHEM IPYHTOBOM BOZbl, 3aBUCUT OT BOAOMO/b30BaHMSA, [NTyOMHbI FOPU30HTa FPYHTOBbLIX BOA, TVNa
MOYBbI U KJIMMATUYECKUX YCIOBUIA.

3abonaumBaHWe BbI3BaHHOE BbICOKMM YPOBHEM IPYHTOBbIX BOA, CO34a€ET CrieaytoLume npobnemsi:

1) 3abonauvBaHue
3abonaumsaHne ABASETCA MOCAEACTBMEM HACbILLIEHHOCTM MOYBblI BOAOKN 3aomnJeHnem Wan
NOAbEMOM TOPU3OHTa MPYHTOBbIX BOA,. MONOMEHNE CeNbCKOXO3ANCTBEHHbIX 3eMe/lb PaccMaTpUBaeTca
KaK 3a60/104EHHOE, KOrZla YPOBEHb MPYHTOBbIX BOZ, C/ILLIKOM BbICOKUIA ANA 3eMIEAENNA, YTO CHUMKAET
YPOMaNHOCTb, 3aTPYAHAET WUCMOMb30BaHWE CeNbCKOXO3ANCTBEHHOrO 060pyaoBaHMA M YNAOTHAET
noanousy.
3abonaunsaHune narybHO BAUAET HA CENbCKOE XO3ANCTBO NO CAeAyHOLLMM MPUYMHAM:
@ COKpALLAET KUCOPOL HEOBXOANMBIN B KOPHEBOM 30HE
@ yCKOpAeT 3aco/ieHne BCIEACTBUE KanuANAPHOTo Noabema MUHEPaIM30BaHHOM MPYHTOBOM BOApbI
@ CoKpallaeT 3pHeKTUBHOCTb NPOMbIBKM NONS.

2) KanunnapHbii nogbém

KanuanapHbiil nogbem- 3TO NOABEM BAXKHOCTU MNO4YBbl 63 M36bIToYHOrO AasneHuA. OH
OT/IMYAETCA B 3aBUCUMOCTM OT U3MYECKMX CBOMCTB Mo4Bbl. Koraa ypoBeHb rPyHTOBOM BOAbI
nogHUMaeTca 6AM3KO K NMOBEPXHOCTU MOYBbI, BIAXKHOCTb MOYBbLI ABUIAETCA BMECTE C COAEPKALLMMM
CO/IIMM OT IPYHTOBOW BOAbI K NOBEPXHOCTM MOYBbI 33 CHET KANUANAPHOTO NOABEMA, U B MOC/EAyHOLLEM
COJIN OCTalOTCA B KOPHEBOW 30HE nocsie ucnapenus (Puc. 1.2.2).



B CpeaHeii A3um ypoBeHb 3aCONEHHOCTU

NO4BbI, NO/IMBHbIX U TPYHTOBbIX BOA,

OTHOCUTE/IbHO BbICOK.

M3nuwHee opolueHue 1 nioxoe
[APEHNPOBAHME BbI3bIBAET MOBbILLEHUS
YPOBHSA rPYHTOBbIX BOA, M NOCTYMN/IEHWE CoNeit
B MO/IMBHOW BOAE YBEIMUMBAET

Yposerb MWHEPaN3aLLMIO rpyHTOBOM BOAbI U
TPYHTOBLXBOA,

BepXHero c/104 no4sbl.

KarwupHs| Korza nosbIlLaeTcA ypoBeHb rpyHTOBbIX BOA,
[*Vinomsem . .

BEPXHWI1 CN10M NOYBbI ByAET HacbILEH 33 cHeT
—_— KanuaapHoOro noabema. YpoBeHb rpyHTOBbIX
OYHTOEEXBAR, B MepemecTUTCA K MOBEPXHOCTU Nona U

FPYHTOBaA BOAa UCMAPUTCA, OCTaBMB COJb.

Puc. 1.2.2 Npouecc HakonaeHus conemn

1.3  KnaccmduKaums saconeHums

lMepes HauyasoM MPUMEHEHWUA MEP MO YMEHbLUEHUIO 3aCONEHMA HY)KHO OMNpPeaeuTb YPoBeHb
3aconeHns. OCHOBHbIMM MNOKAa3aTeNAMM  3aCONEHHOCTU ABASIOTCA  aneKkTponposogumocts (EC) m
NNOTHbIM ocTaToK (TDS), KOTOPbIE LLIMPOKO NPUMEHAIOTCA.

1) 2nekTponpoBoAHOCTb

EC 370 cnocobHOCTb NPOBOAMMOCTM 3/EKTPUYECKOTO TOKa B BOGHOM PacTBOpPE, U Yem 6osblue
3N1EKTPO3HEPIMN MOKET MPOTN Yepes CONEHbIN PACTBOP, TEM BbILLIE S/IEKTPMYECKAsA MPOBOAVMMOCTb.
EC namepsetca 8 dS/m (aeumcumeHc/metp), uS/cm (MUKpocrmeHc/caHTumeTp).



Tabnmupl 1.3.1 Tunbl 3N1EKTPUYECKON NPOBOAMMOCTU

Tun Mertoz, nsmepeHua

ECw IneKTpuyecKan NPOBOANMOCTb BOAb!

ECsw DNEKTPUYECKas NPOBOAUMOCTb MOYBEHHOM BOAb!

ECe INeKTpMYecKan NPOBOANMMOCTb SKCTPAKTA MacTbl HACHILLEHHOM NoYBbl

EC11 INEeKTPUYECKan MPOBOAMMOCTb SKCTPaKTa (cycneHsumn) cmecy 1-oi yactv (no Becy, HanpUmep B rpammax)
MOYBbI BbICYLLEHHON B BO3ayXe € 1-0l1 YacTblo (Mo 06bemy, HaNpUMepP B MUIIMAUTPAX) AUCTUAIMPOBAHHOM
BOAb!

ECis INEeKTPUYECKan MPOBOAMMOCTb SKCTPaKTa cmeck 1-oi YacTu (no Becy, HanNpUMep B rpammax) BbICYLLIEHHOM Ha

BO3/yXe NOoYBbI C 5-10 YacTaMM (Mo 06bemy, HaNpUMepP B MUIMAUTPAEX) AUCTUAIMPOBAHHOW BoAb!

MpeobpasosaHue o1 ECy4 40 ECe

B Y306eKucTaHe LWMPOKO  MCNo/b3yeTcs
ECi1, HO ANA OUEHKM 3aCONEHHOCTU MOYBbI
06blyHO umcnonb3ytoT ECe. YTObbI COCTaBUTL
dopmyny npeobpasoBaHMsa 3TUX ABYX Mep
Hay4Ho-mnccnenoBatenbckumit WHCTUTYT
uppuraumm 1M BogHbix npobnem (HUAMBM)
MPOaHaNM3MPOBaNA MOYBEHHble 06pasupl U3
CblpaapbuHCKOM, [XKM3aKCKoM, XopesmcKol W
CypxaHOapbWHCKOM obnactax u  Pecnybnmnkm
KapakannakctaH Y3bekuctaHa. Ha ocHose wux
nuccnenoBaHMM  Bbln paccuMTaH  cCpeaHuin Vorssac Hays A TS
KoadpdmupeHT npeobpasosanms ECiy B ECe, M Ha rpoGinem, YaBercTa
NpaKTMKe ucnonb3yetca cnegyowana dopmyna
ECe = 3.64 x ECy4 (Puc. 1.3.1). Puc. 1.3.1 MNpeobpasosaHue EC11 BEC,

ECe (dS/m)

EC14(dS/m)

CambIi NPaKTUYECKUIA MOKa3aTeslb 3aCoNeHHOCTU 3TO ECy, TaK Kak NMOKa3bIBAET 3aCO/IEHHOCTb
BOAb! B Noyse. 1A 3TOro HyKeH CneumanbHblii MHCTPYMEHT (Hanpumep, BakyyMHbIM Npob6ooTOopHMK
MOYBEHHOM BAaru), 4tobbl M3BNEKaTb 00pasLpbl MoYBeHHOM Bogpl. OBbIMHO, BMECTO 3TOMO, 4acTo
ncnonbaytot EC1 M ECy5, 4TO6bI UISMEPUTD M CPABHUTL 3aCONEHHOCTL MOYBLI, TaK KaK 3T METoAbl MOryT
6bITb NPMMEHEHbI BbICTPO K BNAXKHBIM MM K CYXMM NOYBaM, @ MOYBEHHbIe 06pasLibl, CObpaHHbIe B NoNe,
MOTyT 6bITb NPOAHANM3MPOBaHbI NO3XKe B IAbopaTopum.

2) Cyxol ocTaTokK (0bLas M1Hepanunsauus)

Cyxoit ocTatok (TDS) npeacTaBnseT KOHLUEHTPALIMIO YacTuIL, PacTBOPEHHbIX B Boge. M3mepseTcs
B3BelLMBaHWEM Beca eauHULbI 06bema, B eamHuLax r/n (rpamm/auTp), mr/n (muaanrpamm/anTp), ppm
(MnnanoHHas gons).

3TV BeLLecTBa BK/IOYAOT KapboHaTbl, OB1KapboHaThbl, xnopuapl, cyabdaTbl, KanbUWA, MarHum,
HaTPUWI, OpraHUYEcKMe WMOHbI U Apyrve MOHbl U T.4. OBblMHO, MMHEpasbl, PAaCTBOPEHHbIE B BOAE,
HaXOATCA B MOHHOM COCTOAHWMM. MOHbl — 3/IEKTPUUYECKM 3apPAMKEHHbIE YacTULbl, Yepe3 KoTopble
NPOXOAUT SNEKTPUUECKMIA MOTOK, @ TAKKE BO3MOMKHO M3MEPUTL OBLLYIO CyMMY PacTBOPEHHbIX YacTuL,
MO CU/Ie /IEKTPUYECKOTO NOTOKa NPOXOAALLETo Yepes BOAHbIM pacTBop.

3) Knaccudmrauma 3aconeHHoCTV Bogp!

B Mupe cyluecTByto pasinyHble BogHble ycnosua. Hanpumep, EC, Mopckoit Bogpl cocTaBnseT
50,00 dS/m. A MaKcMmasibHO JOMYyCTUMBIN YPOBEHb /1A NUTLEBOM BOAb! cocTasnseT - 0.83 dS/m, Torna
KaK, Mpeae/ibHbIM YPOBHEM [1A KPYNHOro poraToro ckorta ssnsercs - 10.00 dS/m (Tabaunua 1.3.2).




Tabnmua 1.3.2 YpoBHM COIEHOCTU BOAbI

WerouHuk/ManonbsosaHve ECw (dS/m)
[JycvnnposaHHan Bofa 000
YKenaembii ypoBeHb NUTLEBOM BOAbI A1A YEOBEKA 033
ABCONIOTHBIV YPOBEHb MUTLEBOM BOAbI [/19 YE/TOBEKA 250
MNpepen ana cmelLnBaHmA cnpees OT HACEKOMbIX 469
Mpeaen ana LOMALLHMX NTUL, 580
Mpeaen ana ceuHel 6.60
Mpepen Ana MONOYHOrO CKOTa 10.00
Mpenen ana nowagen 1160
Mpeaen ansa KpynHOro poraToro cKota 16.60
Mpenen ansa B3poC/bix OBELL, Ha CYXOM KOpme 2300
Camble BbICOKME NOKa3aTenu noa3emHbix Bog BForbes* 2400
Mopckas Boga 50.00
Méptsoe mope 555.00

Wcrounmk: Taylor 1993r.* Nicholson & Wooldridge 2003r.

OcHoBHas KnaccuduKauma coneHoctv Boabl no EC npeacrtaeneHa B Tabamue 1.3.3.

Tabnuubl 1.3.3 YpoBeHb coneHocTv Bogpl

YpoBeHb coneHocT! ECw (dS/m)

HeconeHada Boga <07
ConeHanaBsoga 0.7-420

CnaboconeHan 0730

YMepeHHO cosieHHas 3060

C BbICOKMM CoAgpHKaH1eM conelt >60

YpesBbMaliHO corieHan >140

ConeBoi pactBop >A20

WctounmK: PykoBoacTBo no TexHKe opotueHms (PAO 2007r.)

4) KnaccuduKaupma 3aconeHHoM Noysbl

MouBbl NOABEPKEHHbIE 3ACONIEHMIO KNAacCUPULMPYIOTCA 3acO/IEHHbIE MAW OCOJSIOHLIEBAHHbIE
MoYBbl B 3aBMCMMOCTM OT KO/IMYECTBA M COCTaBa CO/EN, KoTopble coaepaT (Tabnmua 3.1.4). 3aconeHHasn
MoYBa XapaKTepPM3YyeTCA BbICOKMMM YPOBHAMM COAEPMKAHMA PACTBOPMMbIX CONEN, OHA TaKXKe M3BECTHA
KaK MOYBa, A€ HaKanAMBAlOTCA COMIM, @ OCO/MOHUEBaHMSA MOYBA XapaKTepusyetcs M3ObITOYHbIM
YpPOBHEM aacopbupoBaHHbIX MOHOB HaTpusA (coepsaHnAa 0BMeHHOro HaTpua B NpoueHTax, ESP). Tem
BPEMEHEM COJIEHO-OCO/IOHLIEBAHHAA MoYBa 06/1a4aeT CBOMCTBAMM M COJIOHYAKA M OCOJIOHLEBAHHOM
nouysbl. MoYBbI 3aCyLLAMBLIX PErMOHOB BoraTbl X10pam (HanpPUMep XI0PUCTbIN KaNbLWIA XJ0pU, MarHus
N HaTpUIi X0pUA), a TaKKe KapboHaTamMu M CONAMM CEPHOM KucnaTbl. pH 3KCTpaKTa HacbILLEHHOM
nousbl (pHe) nonyyeHHbIN Nocie KOPPEKTUPOBKM MOYBEHHOK NacTbl cnabo LienoyHol (pH ot 7 ao 8).
Korga comepyaHua conm KapboHata HaTpua (Hanpumep, ABYYINIEKUCan coga UM KapboHaT HaTtpus)
HaxoAMTCA Ha BbICOKOM YpPOBHe Mnoysa, pHe moxeT npesbicuTb 8,5. B cosneHol mnouyBe BbICOKas
33CONEHHOCTb NOYBEHHOIO PACTBOPA 334E€PKMBAET POCT, NPENATCTBYA NOMIOLWEHUIO BOAb! PAaCTEHUEM.
Kpome Toro, korga ESP ocosoHueBaHHOM MoyBbl npeBbilwaeT 15 % ¢u3nyeckme CBOMCTBA MOYBbLI
YXyAOLWatoTcA, BCNEACTBME Pa3pyLUEHNA CTPYKTYPbl NOYBbI MNOAABAAIOTCA NUTATe/IbHOE MOMOLLEHNE U
CBAZAHHOCTb PbIXI0M MOYBbI TEPAIOTCSA M3-3a BbiCOKOro pH. Bmecte ¢ Tem, 3Tn addeKTbl yxyawatot
MOYBEHHYHO Cpeay 1 NPUBOAAT K 3HAUMTENbHOM 3a4ePMKKe POCTa ypoKas.

Takum 06pasom, MPUYMHBI, NOCAEACTBMA M MEeToAbl MPEeAOTBPALLEHUA U YNYYLIEHMS MOYB,
noasepKeHHbIX 3aCOEHUIO 3HAUMTEIbHO Pa3/IMYatoTCA. B CBS3M € 3TMM, HEOBXOAMMO Y3HATb COCTOHUE
M MNPUYMHY 3aCOMEHUA, YTODblI OMNPeaenUTb COOTBETCTBYHOLLYIO CTpaTerMio yxoga 3a MO4YBOW.



MpUroAHOCTb KOHTPMEP MPOTMB 3aCO/EHUA, TaKMKe 3aBUCUT OT TUMA 3acO/IeHUA MOYBbI, MO3TOMY,
CHa4ana HeobxoayMMo KnaccMduUMpPoBaTb NMoYBy, A0 NPUMEHEHUA 3TMX Mep. Hanpumep, NpombIBKa
3bdEKTMBHO A1A 3aCO/IEHHbIX MOYB, HO 4719 OLO/IOHLIOBbIHHBIX MOYBax Heobxogumo A06aBUTb
Ka/ibLIA, YTOObI YIyYLLIMTb NPOMYCKAMOLLLYIO CrIOCOBHOCTb NOYBbI.

Tabnmua 1.3.4 KnaccnduKauma 3aco/ieHHbIX NoYB

Knacc ConeHoctvi nouBbl pHe ECe (dS/m) SAR ESP (%)
3aconeHHasn noysa <8,5 >4,0 <13 <15
ConoHuoBas noysa >8,5 <4,0 >13 >15
3ac0n1eHHO-CO/TOHLOBAsA NoYBa <8,5 >4,0 >13 >15

pHe: pH HacbILLEeHHOM NOYBEHHOM NACTbI.
ECe: aneKTpryeckan NpoBOAMMOCTb HACbILLIEHHOM NOYBEHHOWM NACTb.

SAR: K03¢pPrUMEHT aacopbumm HaTpms, BbipaxkeHHbIN B meg/L, mmolc/L nam mmol/L.

Na* Na*
SAR = —— , SAR = ——
Ca2* +Mg2+ Ca2t+Mg2*

’ (meg/L, mmolc/L) (mmol/L)

ESP: npoueHT 06meHHoro HaTpmA.
exNa
ESP = TEC X 100%
roe exNa - 06meHHbIM HaTpuia 1 CEC - noTeHLMan KaTMoHHOro obmeHa nam
(—0.0126 + 0.01475%SAR)

ESP = 100% X
X H 1 (=0.0126 + 0.01475XSAR)}

no USSL (1954) u apyrue.

MouBa noaBep:keHHas 3aconeHunto (Tabnmua 1.3.4) knaccudunumpytoTca Ha ocHose pHe u ECe (Puc.
1.3.2).

>

3ac0NeHHO-COMOHLY,
ConoHuoBas
oBas

pHe=85 | - - __-____

Tvn conn

HopmanbHaa

ECe=4,0 dS/m

>

Konwnyectso conm

Puc. 1.3.2. Knaccudmkaumsa 3aconeHHbIX Noys, Ha ocHoBe pHe 1 ECe



BblumcneHme EPS Ha ocHose SAR

dopmyna BbluMcneHna XopHHeka (Hornneck) u ap. (2007), nokasaHHaa gdanee, ABAAETCA

ynpoLueHHol dopmysoin BblumcieHmsa USSL.
ESP 1.475%SAR
~ {1+ (0.0147xSAR)}

Mpw cpaBHEHWUU PE3YNLTATOB BbIUUCIEHMS ABYMA CNIOCOBAMM MOYTU HET HUKAKOrO pasainuus,
6bl1a oueHeHa dopmyna BblumcieHusa USSL, BbiABneHO cooTHoLLeHWe mexay ESP 1 SAR Ha ocHose
3KCNEPUMEHTANbHO NOYYEHHbIX PE3YNLTATOB.

40
35 4 —USSL ——Hornneck SAR OCOBEHHO
USSL Hornneck
30 | 0,1 -1,12502 0,147283
0,2 0,944 0,2413
25 1 0,3 -0,8242 0,440557
S 0, 067452 0,586551
5 20 1 0,5 -0,52524 0,732119
| 0,6 -037641 0,877263
151 07 -0,22802 1,021984
0,8 -0,08006 1,166284
01 083 -0,03576 1,20043
5 0,84 -0,021 1,223887
0,85 -0,00625 1,238278
0 0,86 0,008499 1,252664
0,87 0,023245 1,267046
5 : : : : : : : 09 0,067454 1,310166
0 5 10 15 20 25 30 35 40 1,0 0,214539 1,453632
SAR (mmol/kg)
OcHOBHOI ypoBeHb coneHoCTV no4Bbl novsoi EC nokasbisatoT B Tabamue 1.3.5
Tabnmupl 1.3.5 YpoBeHb 3aCOMeHHOCTM NOYBbI MO NoKasaTtesto EC
CreneHb ECe ECy4 ECys (dS/m) BnuAHue Ha pacreHuns
3aCONEHHOCT NOYBbI (dS/m) (dS/m) | Cyrumok Tﬂrl):(;::ﬂ p
HesaconeHHas <2 <0.6 <0.2 <0.2 HesHauuTenbHoe BanaHne
YporKau YyBCTBUTE/bHBIX KY/IETYP MOTYT ObITb
Cnabo3acosieHHan 2-4 0.61-1.15 | 0.2-03 0.2-04 \MEHbLLICHE
YmepeHHO 3aconeHHas 4-8 1.16-2.30 0.4-0.7 0.5-0.9 Ypoxan MHOMUX KY/bTYp YMEHbLLAIOTCA
. . . YposKau coneycronumebIx KynsTyp bbiBaroT
CUNbHO 3aconeHHan 8-16 2.31-4.70 0.8-1.5 1.0-18 V/AOB/IETBOPUTE/IHOE KOMMUYECTBO
YporKaum 04eHb CONEYCTONYMBBIX KyTYP
OeHb CunbHO3acoNeHHaR >16 >4.70 >15 >18 6biBatoT YO0BNETBOPUTE/IbHOE KONNYECTBO

UcTounuk:

(@) OcHoBaHO Ha KaTeropusax MwuH. Cenbxosa CLLA1954: ncnonb3oBaHoCSIRO OpraHu3auueli cTpaH BpuTaHCKOro coapyKectsa no HaydHbIM 1
NPOMBbILLAEHHbBIM UcCef0BaHKUAM B KaHBeppe v ABCTpanuu, U T.4,

(6) EamHULpI, Ucnonb3yemble B 3anaaHoi ABCTpanmm

(8) MpyHTOBbIE BOABI B NPUAE/Iax KOPHEBON 30HbI  PaCcTeHMIA. [PUrOAHOCTb A/1A BbIPALLMBAHWA AEPEBbEB.

(r) Ot O. berenetra v P. Qykopayka, DAWA Bunbury.

(@) NonunsHasn Boaa, UCNONb30BaHHAs B IM3UMETPaX /1A UCTbITaHMiM hittp://www.agric.wa.gov.au/content/lwe/salin/smeas/salinity_units.htm

(e) Mousbl Noa, BAMAHKEM conm 1 ynpasneHve umn(PAO, 1998)



5) ConeycToiumBoCTb KyIbTYp

M36bITOK coneit B NouBe BbI3bIBAET C1abbI POCT KynbTyp, HEPAaBHOMEPHOCTb, 3a4EPMKKY POCTa;
M1I0XOM YpOXKaii B 3aBUCMMOCTM OT CTEMeHW 3aCO/NEHHOCTW; KOPHEBOM 30HE MPUCYTCTBYET MeHblue
[JOCTYMHOM PacTeHUAM BOAbl, U3-33 OCMOTMYECKOTO AaBNIEHWSA  CONEHOTO MOYBEHHOrO PAcTBOpPA.
OfHaKo, KynbTypbl MNPOEBAAIOT PasHyH CTeneHb YCTOMYMBOCTM M3ObITKY coneir Tabnmua 1.3.6
MOKa3bIBAET NPOLEHT CHUMKEHMSA YPOXKANHOCTM.

Tabnuua 1.3.4 ConeyctonmumMBOoCTb PasHbIX Ky/ILTYP

3a00/1eHHOCTL
Kynetypb! 0% 10% 25% 50% MAKC
ECe ECw ECe ECw ECe ECw ECe ECw ECe
Aumers? 80 53 100 6,7 130 87 180 120 280
Xnorok (Gossypium hirsutum) 77 51 96 64 130 84 170 120 270
Caxap beetS (Bermavulgaris) 70 47 87 58 110 75 15,0 100 240
Wheat¥9 (Triticurn aestivum) 60 40 74 49 95 64 130 87 200
Caciop (Cagriop tinctorius) 53 35 62 41 76 50 99 66 145
ConA ([fuyuH max) 50 33 55 37 62 42 75 50 100
Copro (Copeo bicolor) 40 27 51 34 72 48 110 72 180
Apaxc (Apaxuc hypogaea) 32 21 35 24 41 27 49 33 65
Puc (Oryza sativa) 30 20 38 26 51 34 72 48 115
3epHo (Zeamays) 1,7 11 25 1,7 38 25 59 39 100
Daconb (Vidafaba) 16 11 26 18 42 20 63 45 120
BurHa (Vigna sinensis) 13 09 20 13 31 21 49 32 85
BobbI (Phaseolus vulgaris) 10 07 15 10 23 15 36 24 65
Beets5) (Bemawulgaris) 40 27 51 34 63 45 96 64 150
Bpokkonm (KarryemHele oleracea italica) 28 19 39 26 55 37 82 55 135
Mommaop (Lycopersicon esculentum) 25 17 35 23 50 34 76 50 125
Orypeu,(Cucumis sativus) 25 17 33 22 a4 29 63 42 100
MyckycHas apiHa (Cucumis melo) 22 15 36 24 57 38 91 61 160
LLInmHar (Spinada oleracea) 20 13 33 22 53 35 86 57 150
Kanycra (KaryamHe e oleracea capitata) 18 12 28 19 44 29 7,0 46 120
Kaprodens ((Tacex tuberosum) 17 11 25 17 38 25 59 39 100
CaxapHasn KyKypy3a (Zeamays) 1,7 11 25 1,7 38 25 59 39 100
Barar (6armam jpomea) 15 1,0 24 16 38 25 6,0 40 105
Mepew, (Cmpyurxosb It nepey frutescens) 15 10 22 15 33 22 51 34 85
Canar (Lactuca sativa) 13 09 21 14 32 21 52 34 90
Penpka (Raphanus sativus) 12 08 20 13 31 21 50 34 90
Jiyk (Allium cepa) 12 08 18 12 28 18 43 29 75
MoproBb (Daucus carota) 10 07 1,7 11 28 19 46 31 80
Bobb! (Phaseolus vulgaris) 10 07 15 10 23 15 36 24 65

CHOCKM

1) ECe 03Ha4aeT 3/1eKTPONPOBOAHOCTb HACbILLIEHHOTO SKCTPaKTa 13 nousbl Bmillimhos (MmancrmeHc) Ha caHTmeTp(mS/sm)
nputemnepatype25 ° C

2) ECw 03HauaeT, 91eKTPonpPoBOAHOCTb OpOCHTE/IbHOM Bogb! BMillimhos (Muancmenc) Ha caHTumeTp(mS/sm) npu Temnepatype25 ° C.
Mpw sToM Npeanonaraemas, foNA BbiLLENAYMBAHUA(LOMONHUTENBHOE KOIMYECTBO OPOCUTE/IbHOW BOAbI- «NPOMbIBHASA JO/NA»)
[0/I*KHA COCTaBNATb O0K0N015-20 %, a cpeaHAA CONEHOCTb NMOYBEHHOM BArM  PAaCCMOTPEH YPOMKas MPUMEPHO B TpU pasa bonbLue,
Yem NonMBHOM BoZpl NpuKNaaHoM(ECsw = 3 ECw) M npumepHO B ABa pasa, 60/1bLUE, YeM SKCTPAKT U3 HaCbILLEHHOM NouBbI(ECsw =
2ECe ). Ucxoas v3 BbiwenanoxeHHoro, ECe=3/2 ECw. HoBble TabnuLpl TONEPaHTHOCTM KynbTypa A1aE Cw MoryT 6bITb
NOAFOTOB/EHbI 419 YC/I0BUIA, KOTOPbIE CYLLIECTBEHHO OT/IMYAIOTCA OT TeX, KOTOpble NpeAnonaraetca B PykoBoactse. Huxke npuseaeHs!
Npr6n3UTENbHO OTHOLIEHWI mexkay ECe n ECw ans pasnnyHbIX Joe NPOMbIBHOO peskumal(BbilLenaumnsanms) leaching fraction :
LF =10 (ECe = 2 ECw), npuLF = 30% (ECe — 1:1 ECw) uLF = 40% (ECe 0,9ECw).

3) MakcvmarnbHas ECe 03Ha4aeT MaKCMMasIbHYHO S/1IEKTPONPOBOAHOCTL SKCTPAKTa U3 HACbILLEHHOM NOYBbI, KOTOPYH MOTYT
BblAEPKaTb NePeUNCIEHHbIE KYNIBTYPbI: PEAEN  CHUKEHUA  MOYBEHHOM Biarv  [/1A YAO0BNETBOPEHUA  NoTpebHoCTU
3BanoTpaHcnpaLyu. Mpu sToi coneHocTy, Kynbtypa norvbaet(100% CHUMKEHWE yposKasn) 3a cHET ocMOTUYECKOro 3dderTa 1
CHU}KeHWA BOA006eCcneqeHHOCTU Ky/IBTypbl A0 HYNA

4) flumeHb M NWeHULE MeHee Co/EBbIHOC/NMBbLI BO BPEMSA NPOpacTaHuA CeMsH 1 Bcxopos. ECe He Ao/Ha npesbiwaTtbd nams mKCmv/
m(mS/cm, ac/m).

5) YyectBuTeIbHasA BO Bpema npopacTaHus. ECe He Ao/Ha npesbiwatb3 MKCM/ Cv A1A CaL0BOM M CaxapHOM CBEK/IbI.

6) [laHHble O TONIePaHTHOCTU HE MOTYT MPUMEHATLCA K HOBbIM MO/Y-Kap/IMKOBbIM COPTaM MLLEHMLII.

7) CpegHee 3HaueHve ANA pa3HOBMAHOCTel bepmyacKoi TpaBbl. CosHHM 1 Koactsn Ha20% 6onee nepeHoCAT CoNeHOCTb.

8) CpenHee 3HaueHvie anA bypa, ~“MunmaH, CaHAa, M pasHOBUAHOCTEN BUNUHTA. JlexmaH NpumepHo Ha50% 6onee Tepnvm.

9) LLIMPOKONMCTHBIM NAABEHLEBbIN TPUIMCTHUK KA¥KeTCA MEHEE BbIHOCIBbLIM, YEM Y3KONMUCTHBIN.

WUcrounuk: MHdopmaups cooblueHa Maacom 1 XoddmaHom (1977) n Maccom (1984); BepHiuteiiHom (1964) U KomuteTOM

KOHcynbTaHToB KanudopHuiickoro Yamnsepcutera (1974).



lhaea 2
NPEAOTBPALLUEHUE U YNYLLUEHUE 3ACONIEHUA

21 TMpodunaktuyeckme mepbl

CyLuecTByeT BE OCHOBHbIE MPUYMHBI BTOPUYHOIO 3aCO/IEHUA, KOTOPOE ABASETCA Pe3yNbTaToM
HenpPaBW/IbHbIX AENCTBUA B OPOLUEHUN CEIbCKOXO3AMCTBEHHBIX 3emesb. epBoi NpUUMHON aBaseTca
NOCTYN/IEHWE COJel, KOTOpblE COAEPKATCA B MONMBHOM BOAE, @ BTOPOI ABAAETCA BbICOKOE 3aneraHue
MMHEpPasIM30BaHHbIX TPYHTOBbIX BOA, KOTOPblE CMOCOBCTBYIOT KanuanspHOMy nogbemy conei. Ons
NpPeaoTBPALLEHNSA 3aCONIEHMA HEOBXOAMMO OrpaHWM4YMTbL M MOCTYMNAEHUE CONe U NOABEM YPOBHA
rPYHTOBOM BOApbl.

34ecb paccMOTPEHbI TUNWYHbIE NPOdUNAKTUHECKME MEPbI MPOTUB 3aCOEHMA BBEAEHDI:

1) Nonus

Monne He MOXKET ObITb abCoNOTHO 3PDEKTUBHBIM, TaK KaK onpeaenéHHas YacTb BCEraa BoApl
pacxoayeTcA Ha OWNBTPALMOHHbIE MOTEPU B KaHanax uMaM B nouse. PuabTpaumoHHble NoTepu
CMoCcoBCTBYIOT NOABEMY YPOBHS MPYHTOBOM BOAbI M ME/IKOE 3a/1EFaHME MPYHTOBOM BOZAbI OMACHO NOTOMY,
YTO OHM MOTYT BEPHYTb CONMM K KOPHEBOM 30He. [03TOMY, HYXKHO CTPOrO KOHTPOAMPOBATL MOTEPU
NMOMBHOM BOAbI M YPOBEHb MPYHTOBOM BOApbI.

B CpegHeit Asun cnycta 6onee 20 net nocne HesaBucumoctn oT Cosetckoro Cotosa, Bce elle
NCMo/Ib3yeTcsl OBLIMPHBIN HOPO3AKOBLIA MOAMB, HECMOTPSA Ha €ro HU3Ky 3¢pdeKTMBHOCTb. MOXHO
YacTo BCTPETUTbL YPE3MEPHbI MONB, KOTOPbLIN NPUBOAMTL K POCTY 3aCONEHHOCTU MouBbl. ostomy,
6onee apdeKTNBHbIE TEXHONOMMM MOMMBA, TAKUE KaK KamneNbHOe OpPOLUEHME U AOMAEBAHWE AOMKHbI
6bITb BHEApPeHbl. OfHaKo A1s 3Toro TpebyeTca NepBoHaYa/IbHble MHBECTULMM, YTO SBAISIETCS TPYAHLIM
BOMNPOCOM 1A MHOMX ¢epmepoB. B Takmx ycnoBuax MoryT ObiTb MCMONb30BaHbl Pa3INYHbIe
MoamdmKaLmm 6opo3aKOBOro NoAnBa AN cbeperatoLero nomnsa.

® [lonus yepes 6oposay (AFI)

AFI ocHoBbiBaeTca (Puc. 2.1.1; 1988 ®AO) ¥ Ha Tom, uTo ABe rPAaKM pacTeHW MOTyT BbiTb
opoLUeHbl Ucnonb3ysa ogHy 6oposay. NMpevumyuiectso AFI cocTouT B TOm, YTO COKpaLLaeTca obbem
NPUMEHAEMOM BOAbl M YMeHbLLIAoTCA GUIbTPALMOHHbIE NOTEPU OT Heopollaemoi 6opo3abl 1
6okosoro notoka. Mo Mutuenny v ap. (1993) ? AFI ucnonbayet Tonbko 50 % BOAbI OT HOPMbI
60p03KOBOro NoAMBa.

O6bl4HbIN NoAnB MNonue Yepes boposay

Puc. 2.1.1 KoHuermyasibHan cxema ro/ivea Yepes 6oposay



IKCNepUMEHTabHbIN MOAMB MO MeToy NoanBa Yepes boposay (AFI)
Ona  nposcHeHWs  BogocbeperatoLiero
addekTa metoga nonvea yepes 6oposay (AFI),
CPaBHUTE/IbHBIA  IKCMEPUMEHTA/IbHBLIA  MOAMB
npoBoaunsca Ha nosne B CbipAapbUHCKOM 061acTy.
Ha skcnepumeHTanbHol nnowaam (155 m2), ¢ |
O/ IMHOM 60p0o3abl 50 M 1 LWMPUHON MeXaypPALbA
3,1 M, nonvB NpoBoamnAcs 06bIYHLIM CNOCO6 Mo |
6opo3gam (TpaaMuMOHHbIM) 1 MeTogom AFl. B
Xo4e  JKcnepumeHTa  6bl10  M3MEPEHO |
KO/IMYECTBO OPOCUTE/IBHOM BOAblI U UBMEPANN |
YPOXKAMHOCTb X/10MKa. Pe3y/bTaTbl NoKasanu, 4to

meTof, AFl cHu3nn obbem opocuTenbHoW Boapbl ; S |
Ha 48%, W, XOTA CTaTUCTUYECKM 3HauMMOM Fig. 2.1.2 AFl method
pa3sHULbI He HaBNOAAETCA, YPOXKAMHOCTb X/10MKa YBEMUMAACh NPUMEPHO Ha 11%.
25 400
=
20 300
s T
8 15 £
8 3 200
5 :
é 10 §_
=
é < 100
S
0 - 0
TpaavUMOHHbIN AFI ToaANLIMOHHB I/ AFI
Puc. 2.1.3 O6bem opacuTe/IbHOM BoApb! Puc. 2.1.4 Yposkain xnobka

® [0/IMB ANCKPETHBIMM NOTOKaMM

MeToz, AMCKPETHOTO MOTOKa NoApasyMeBaeT OpOLLEHUE NEPUOANYECKMMM NOTOKaMM, @ He
HenpepbIBHO. [PeMMyLLecTBO 3TOr0  MeToga COCTOMT B TOM, YTO OH YMeHblUaeT
MHOUNLTPALIMOHHYIO MOTEPIO, 3a CYET, COKpallaa BOAOMPOHMLAEMOCTM MOYBbI, KOTOpas
JOCTVrAETCA LMKIMYECKMM NOMBOM. Boia BO Bpema BTOPOTO TaKTa Mo/vBa MPOXoauT BbicTpee,
YeM M3 MepBOrO TaKTa MOAMBA, TaK KaK BO BPeMA MEPBOTO TaKTa COKPaLLAeTcs
BOZIOMPOHMLIAEMOCTb MOYBbl. Ha GOMbLUMX MOMAX MOMMB MPOM3BOAMTHCA HECKOMbKO pas B
3aBUCUMOCTU OT J/MHbI Goposapl. (Puc. 2.1.2). CoKpalueHWe WHOUALTPALMM BOAbI BbI3BAHO
YeTbipbMA GUIUYECKUMM MPOLLECCaMM: KOHCONMAALMA, BCAEACTBME NepeMeLLeHUA YacTULibl
MouBbl M MepeopueHTaLMK; 3axBaTa BO3AyXa; NepepacripefeneHue Bogpl;, U CIIaXMBaHWe
6opo3ap! (AnaH P. Mutuenn n ap. 1994) 3.

O6bI14HbIN JOMCKPETHBIN NOTOK

Om 100m Om 100m
MpepbIBACTbIN NOTOK

MNonvs oAHMM NOTOKOM

il

y
~ KopHeBan3oHa

Puc. 2.1.5 KoHuenTyanbHasa cxema AUCKPETHOTO NoMBa
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YnpoLUueHHbIN MeToA, ANCKPETHOTO MO/MBa

Ona skoHomuM BOAbI Mpu noavse [1ByX pa3oBas Nojaya Bobl
no 6oposgam, 6bin paspaboTaH meTos,

Om 50m 100 m

KOTOprf;I MOXKET ObITb fIEerko NPUHATb 1-A nogaya 2-nopava

depmepamu, 3TO YMPOLLEHHbIM METOZ,

nonvMB No NepemMeHHbIM pacxodam Bogpl
(nanee — «ynpoueHHbI AMN»), KOTOpbIN /
npeactaenser  coboit  yNpPOLEHHYHO 2

BEpPCUIO CTaHAApPTHOrO meToaa -

OVCKPETHOrO Moavea  (MMeHyemblli B

AancHediwem  «AM»). Mpu AN Boga  Puc. 2.1.6 YNpOLLEHHbIN METOA, ANCKPETHOTO
NoJaeTcA  nepemeHHbIMM  MOTOKamM, nosvea

npymepHo B 4 pasa ¢ NomoLpto TPybonpoBoaoB M KnanaHos. C Apyroi CTOPOHbI, Mpu
ynpouweHHom [N Boga nogaya obblMHOrO 60pPO3AHOMO MOAMBA (TPAAMLMOHHOIO METOoAQ)
OeNnuTca Ha aga.

B cpaBHUTENBHOM 3KCNEPUMEHTE MeXay 06bI4HbIM 60PO3AK0BLIM NOMBOM U METOAOM
ynpouieHHoro AN Ha 100 m 6oposae (yron HaknoHa: 1/800) Ha nona B CbipAapbUHCKOWM
0bnacTu, CKOPOCTb NMOTOKA BOAbI BTOPOM BOAOMNOAAYM MpW yrnpoleHHom [l yBenmumnsaetcs, a
06138 NPoAoNKUTENBHOCTL A0BEraHUA NOMBHOM BOAbI A0 KOHU@ 6opo3ab! (Bpems noavea)
6bi10 6026 cekyHA, (okono 100 muHyT); Ha 742 cekyHa, (oKono 13 mMUHYT) Kopoue, yem Y
06bl4HOrO MeToAa MoANBA, BPEMSA KOTOPOro 6bl10 6768 cekyHA, (0Kono 113 MUHYT). Takum
06pasom, 3T1 pesynbTaTbl MNOKa3aaM, YTO YNPOLLEHHbIM [T MOXKET YMEHbLUMTb KOIMYECTBO
BOZbI, MOCTynatoLLeln B 6opo3ay, Ha 11%.

et

£

o =1

Puc. 2.1.7 MepBas noaaya (MeaneHHo) Pmc: 2.1.8 Bropas nogaya (bbictpo)

® [lonune no 60po3gam nepemeHHbIM pacxoaam
Ha nonsx ¢ yK1o0HOM B KOHe NBHOM B0p0o3abl MHOMO BOAbI TEPSAETCA 13-3a U3ObITKA, U 3Ta
notepa moxet goxoamTtb A0 30 NPOUEHTOB MOTOKA, AaXe Npu XOpOoLKnX ycnosuax. ostomy,
yTobbl YAANUTb 3Ty M3ObLITOUHYIO BOAY, HYXKEH MENKUA ApeHaX B KoHue nons. bes Takoro
OPEeHaXa ecTb BEPOSITHOCTb, YTO PACTEHWUA MOIYT OblTb MOBPEXAEHbl M3-3a 3ab60MaYMBAHUA.
Monve no 6opo3zgam nepemeHHbIM pacxodam MpeaoTBpallaeT M3ObITOYHYIO BOAy, COKpallas
pacXoz, NOSMBHOM BOZbI, KaK TO/IbKO NOAMBHAA BOAA AOCTUIaeT KoHLa 60po3ap! (PAO 1988) Y.
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2) [OpeHax

He3aBmcrMo OT TOro, NOCTYMNaEeT /M BOAA CENbX03 NOJIA MOMBOM UM 0CAAKAMM, BOAA NMPOHWUKaEeT
B MOYBY M COXpaHseTca B Mopax rnoyebl. Koraa Bce nopbl 3amMosiHEHb], NOYBa CHUTAETCA HACbILEHHOM
B/1Aroi, Npv AanbHelLem nonee Boda He ByaeT nomoLleHa Noysoi, 1 6yayT 06pa3oBbIBATLCA JTyHKM
Ha NOBEPXHOCTM NOYBbI.

JlonrocpoyHoe HacbllLeHWe BEPXHEro C/10A MoYBbl BPEAHO A1 POCTa PACTEHWI, TaK Kak Ana
KOpHel pacTeHn HeobXoAMM KaK BO3ZyX, TaK M BoAa. BONbLIMHCTBO pacTeHMIn He MOTYT NPOTUBOCTOATb
HaCbILLEHHOM MoYBe B TeYEHMe AIMTENbHOrO Nepuoaa (3a uckntoueHnem puca; A0 1985) . Takwe
TPYAHO MCNONb30BaTb CE/bX03 MaLLMHbI Ha YPE3MEPHO BIAXKHbIX MNoAsx. Kpome Toro, M3bbiTouHasA Boga
BbI3BAHHAA UHPULTPALMEN U3 OPOCUTENEN M HABOAHEHWEM, U ABUMMKEHWE BOAbI U3 HACbILEHHOTO
C/10A NOYBbl B HWUXKHWIA CNOM, NOAMUTBLIBAIOT 3anacbl MPYHTOBOW BOZbl, KOTOpPblE B CBOK O4Yepesb,
CMOCOBCTBYIOT POCTY YPOBHA IPYHTOBOM BOApl. TakMM 06pa3om, B pesy/ibTaTe CUIbHOTO JIMBHA WK
HenpepbIBHOTO M30bITOYHOTO OPOLLEHWA, YPOBEHb PYHTOBOW BOAbI MOXKET AOCTUMHYTb HACILLEHMA
MoYBbl B KOPHEBOW 30HE, MPOUCXOAMT KanUANsAPHbIN Nogbem 1 3ab6onaumBaHme. Moatomy, HeobxoamMmo
YO2NUTb M36bITOK BOAb! U3 NMOBEPXHOCTM MOYUBbI M KOPHEBOW 30HbI.

B 3acywnmBbIX M MOJY3aCyLL/IMBbIX KAMMATUYECKUX YCI0BUAX, 3aCO/IEHNE MPOUCXOOMT, Koraa
YPOBEHb rpyHTOBOM BOAbI HE NoaAeprKuBaeTca Ha 6esonacHoi mybuHe (06bIMHO, MO KpaliHel mepe, Ha
rmybuHe ot 1,5 go 2,0 metpos). Korma ApeHa)k COOTBETCTBYIOLIMIA, TO 3acONeHWe 3aBUCUT OT
BOAOMNO/Ib30BaHUA M KayectBa BoApbl. [103TOoMy, 3PEKTUBHBIN KOHTPOAb 3aCONEHHOCTU [OJIKEH
BK/1H0YATb COOTBETCTBYIOLUMIA APEHAXK, YTODbI KOHTPOAMPOBATL M CTabUAM3MPOBATL YPOBEHb MPYHTOBOM
BOAbI.

@ OTKpbITbIV ApeHaX (NOBEPXHOCTHbIN ApeHak)
MoBEPXHOCTHBIA ApeHaX 0BbIMHO COCTOUT
M3 MEeNKUX AOPEeH, KOTopble yAanAlT K36bITOK

e
BOAbl M3 nouBbl, cOpacbiBaloT Boay B bHonee ’g
KpYnHbIi 1 6onee rnybokuin Konnektop. YTobbl /Jt\ ﬁ‘ @

CnocobcTBOBATbL NOTOKY M3ObITOUHBIX BOA, B APEHA,

MOBEPXHOCTBIO NOMA  NPUAAIOT  UCKYCCTBEHHDIM

HAK/I0H NAAHUPOBKOM.

Puc. 2.1.9 MNoBepXHOCTHbIM gpeHax
® 33KpbITbIN ApeHaX
OCHOBHas Le/Ib 3aKPbLITOrO ApeHaXka COCTOUT B TOM, YToObl yaanuTb M36bITOK BOAb! M3
KOPHEBOWM 30Hbl W MoaAep!KaTb H6onee HU3KUIA YpPoBEHb PYHTOBOM BOAbl. [/18 3TOro 06bIMHO

NCMO/Ib3YHOT TYOOKMI OTKPbLITLIN ApeHaXk UK 3arybneHHble ApeHaxKHble TPyobl.

> [NyBOKMUI OTKPbITHIN ApeHaX
M3bbITOK BOAbl M3 KOPHEBOWM 30HbI
BbITEKAET B MYOOKME OTKPbITblE TpaHLLen (Puc.

2.1.4). HepoctaToK rNyBOKOrO  OTKPLITOrO
OpeHaXa B TOM, 4TO TpaHLIEeM 3aHUMaIoT
60AbLUYIO NAOLWAaab CeNbXo3 3eMenb U 1A ero

CTPOUTENbLCTBA HeobXoaMMa noporas
cTpouTeNbHas TexHuka. Kpome Toro, mpu  PvC. 2.1.10 yBoKo OTKpbIBAET ApeHaK
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CTPpOUTENbCTBE INYOOKMX TPaHLLENM, TaKk:Ke TPebyeT CTPoMTENbCTBA MHOMOUYUCIEHHBIX MOCTOB U
YCTAHOBKY BOAOMPONYCKHbIX TPY6 418 AOPOr M AOCTYNa K MOAAM, U pacxoabl HA COAepMKaHmA
(KOHTPO/b COPHAKOB, PEMOHT U T.A,).

> 3amybneHHble ApeHarKHble TpyDbl
Tpy6bl, NnepdopMpPOBaHHbIE MHOMMMU MaNeHbKUMKW OTBEPCTUSIMM, 3arTyBNAOTCA HUMKe
MOBEPXHOCTM NONA M Ype3mepHas MOoYBEeHHasa BOAA MOCTynaeT B TPybbl cHpacbiBatoTcA
ApeHaxkHble Konnektopa (Puc. 2.1.5). OpeHaxkHble Tpybbl caenaHbl U3 MKHbI, BeToHa uaun
naactmaccbl OBblMHO YCTAHaB/AMBAKOTCA B TPAHLUEAX, MCMOMb3yA CreluasbHble MallMHbI.
[MWHAHbIE N BETOHHbIe TPYbbl 06bluHO 30 cM B A/MHY M 5-10 cm B AMameTpe, a rMbkue
njacTMaccosble  Tpybbl 0ObIMHO  HaMHOrO
OnnHHee o 200 m. B omnume OT OTKpbITOro
[ApeHaxka, 3amybneHHble Tpybbl HE COKpaLLatoT

4acTb NonA AOCTYMHON ANA 3eMedenvs U He /)t\ /It\ /m
TPebYIoT YacTbIX PAcXoAoB HA 0OCAYXKMBaAHUA.
OpHako  cTpouTesibHble 3aTpaTbl MOTYT 6biTb

Bbille, 1N3-3a CTOMMOCTU MaTepnanos, MallHbI

Puc. 2.1.11 Tpy6HbIA ApeHaK

1 KBaNMPULIMPOBAHHOM paboueit cusbl.

BepTuKanbHbI ApeHax

BepTuKanbHbIA ApPEeHaXK MCNoNb3yeTcs, YTobbl NOHM3UTL YPOBEHb MPYHTOBOW BOAbI, ANA
3TOTO CTPOMWTCA CKBaXKMHA A0 C/1051 MOYBbI C BbICOKOW MPOHULIAEMOCTBLIO M OTKAUMBAETCS yHOKas
rpyHTOBas BOAA.

BepTrKanbHbIN gpeHax B Y36eKncTaHe

B Y36ekuncraHe nepsble
BEPTUKA/IbHbIE ApPEeHAXKHble  COOPYMKEHUA
6blnn noctpoeHbl B 1960-ble roabl U KX
KONNMYECTBO  AOCTUIIO  MaKCMMymMa B
cepegpHe 1990-bix. C TeX Mop OHU Oblau
HeAoCTaTOYHO O6HOB/IEHbI M NOAAEPIKaHbI,
KO/IMYECTBO COOPYKEHWI M ONEPaLLMOHHbIe
yacbl pabor  ymeHbwatotcAa.  OgHakKo,
BEPTMKA/IbHbIA  [ApPEeHaX, BCe  elle
WCNONb3YETCA  OJ1A  MOHMMKEHUA  YPOBHA ; -
rpyHTOBOM BOAbl (Okyaa  2015) 5. Puc. 2.1.12 BepT1KanbHOE CPeACTBO ApEHaXa

5

buoapeHax
[JpeBecHble nopogpl, 0bnagatolme BbICOKOW TPAHCMUPALMOHHOM CroCcOBHOCTbIO, MOryT
ObITb MocaXeHbl BAO/Ib KaHA/IOB Ha MOJIAX, OHU MOMIOLAOT 60/bLIOE KOANYECTBO MOYBEHHOM
B/1ary, B pe3y/ibTaTe Yero MPonCXoamMT NOHMMKEHWE YPOBHA MPYHTOBbIX BOA, JepeBbs TaKKe CAyHaT
ON1A BETPO3aLUMUTbI.
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3) BblpaBHMBaHWE 3eMM (NIAHMPOBKA)

LLlepoxoBatocT noneid moryT 6biTb  K3-3a
HEPOBHOCTU MepPBOHAYaNbHOTrO pesibeda MECTHOCTH,
a TaKKe PEe3yNLTaTOM EerogHblx MosneBbix paboT
depmepa. OHM OKa3bIBAKOT OTPULIATE/ILHOE BAUAHME
npu BO34€e/blBaHNe 3emnu, Hanpumep
HepaBHOMepHOE npopacTaHue. Moatomy
NNaHMPOBKA 3emie [JO/MKHO CTaTb  PeryispHOM
CEe/bCKOXO03SINCTBEHHOM Onepaupen.

Mpy 0B6bIYHOM NNAHMPOBKE, YTOBbI AOCTUMHYTb
npYemMiIeMO MIOCKOCTHOCTM  OMnepaTopbl TpaKTopa
JO/MKHbI  MEHATb U MOCTOAHHO KOPPEKTMPOBaTb

nosuuMio rpeitaepa comacHo Tonorpadun nons.
Moatomy BblpaBHMBAHUE MOMET MoTpeboBaTb 60/bLION 06bem pPaboTbl B 3aBUCMMOCTU OT OfbITa
depmepa uamn onepatopa. OaHaKo, NPU UCMONb30BaHUM 1a3ePHOTO MAAHUPOBLLIMKA, KOPPEKTMPOBKa
rperaepa Oygoer aBTOMaTU3MpPOBaHa /1a3epHbIM YCTPOMCTBOM, KOTOPOE MO3BO/AET BblPaBHMBATb
NOBEPXHOCTb MOAA B Mpedenax 5 CM TOYHOCTM 33aJaHHOMO YKNOHa, 6e3 MpMBAEYEHUA OMbITHOTO
oneparope.
JlazepHasn c1cTema COCTOUT U3 CEAYIOLLIMX KOMMOHEHTOB:
> JlasepHblit nepeaaTumk,
KOTOPbI BbINYCKaEeT Na3epHbli My4OK, ANA NOAAEPHKaHNA FOPU3OHTANbHOM NIOCKOCTH,
AVaMETP KOTOPOM MOMKET 3HAUUTE/IbHO Pa3/IMUaTLCA OT HECKO/IbKMX METPOB A0 KM/TIOMETPa B
3aBMCMMOCTM OT 0COBEHHOCTE MCNO/b3YEMOrO YCTPOICTBA
> [pUEMHUK Na3epHbIX JyHei,
KOTOPbIM MO/y4aeT U3/ly4eHne OT JIa3epHOro NepeaaTymKa 1 3aTem NpeobpasosbiBaeT B
3NEeKTPUYECKUIA CUTHAN ANA AOCTaBKM Ha MybLT ynpaBaeHus
> [ynbT ynpasneHus,
KOTOPbI Npeobpa30BbIBaeT 31EKTPUHECKME CUTHA/IbI, NOAYYEHHbIE OT 1a3ePHOMO NPUEMHUKA.
MaHeb NoKa3biBAaET MECTOMO/OKEHUE (BbILLE UM HAXKE) O/1A  HAXOKAEHWUA Hag/1esKaLLyto
FOPU30HTa/IbHYHO NIOCKOCTb.

MPUEMHMK la3epHbIX iyyeit NasepHbii nepeatimk
MynsTynpagneHna

J1a3epHb Iy

Puc. 2.1.14 MexaHn3m BbiDaBHMBAHWUA 1a3ePOM
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4) Topasnenna KanuanapHoro nogbema (MHoys 2012)°

B 3acyLw/IMBbIX M MO/Y3aCYLLNMBLIX PETMOHAX C BbICOKMM 3a/leraHMeM YPOBHA  FPYHTOBOW BOZ,
3aCOMIeHME BO3HWMKAET B 3HAUMTENbHOM CTeneHu BCAEACTBME KanWAAAPHOrO MOAbeMa PacTBOPEHHbIX
conei CcuNbHbIM UcnapeHrem. Mo3Tomy, COKpaLLEHMe, NOAABAEHNE WA BIOKMPOBKA KanUASPHOTO

noabema AOMKHO ObITb NOMAE3HBIM.
® MynbunpoBaHmne
OAWH M3 METOAOB MO COKPALLEHMIO MCMAPEHUA M3 MOYBbI 3TO MOKPbITUE MOBEPXHOCTU
MOYBbl PA3IMYHBIMM MaTepManamMK, TaKUMM KaK COIOMA, CYXWME JINCTbA, MPaBUiA, MECOK WUAU
uennodpaH. B pononHeHMe K COEPKMBAHMIO BAAXKHOCTM MOYBbI, MY/MbYMPOBAHME MOMKET
NpeaoTBPaTUTL 3PO3UI0 MOYBbI, YTEUKY YA0OpeHUs, Npobaemy C COPHAKAMM U Ype3BbluaiHoe
MOBbILLEHWE TEMMEPATYPbI NOYBbI.

® [ny6oKumii nayr
KanunnapHoe noBbilleHWe MOXKET OblTb 3a6/I0KMPOBAHO CyXMM C/I0EM MOYBbl Ha
MOBEPXHOCTW, KOTOPbI GOPMUPYETCA TYOOKMM BCraXMBaHUEM.

® KanunnapHbiii 6apbep

KanmanspHoe MNoBbllLeHWe TaKkKe MOXKET 6biTb 3a6/10KMPOBaHO, CO34aHMEM C0A MpaBuA
MEXKAY KyNbTUBMPYEMbIM C/I0EM 1 NOBEPXHOCTLHO MPYHTOBOM BOAbI.
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2.2  Mepbl No ynyyweHuo
B oTimume oT npodunakTUYEcKMX Mep, LEeNbio Mep MO YNyYLWEHUIO COCTOUT B TOM, 4TOObI
VAAUTb CONN, KOTOPbIE YXKe HAaKONUAACh.

1) Koraa A0CTaTOYHO BOAHbIX PECYPCOB:
® CmblBaHWE NPOMbIBOYHBIM MOIMBOM
Conb MOXKeT BbITb CMbITa U3 MOBEPXHOCTM NOYBbI M COpOLLEHa 3a Npeaesbl NoA, CoNeHas
BOZA CTEKAET BHM3 MO TEYEHMIO FOPU3OHTA/IbHO, UCMONb3YETCA BONbLLIOV 06 bEM NPOTOYHOM BOAbI.
Mpn UCNONBb30BaHUM 3TOFO METOAA, BarKHO 06ecneynTb HaAeXHOCTb KaHaloB M CTPYKTYpbI
ApeHaxka TaK, YTobbl yaaneHHas cosb He bblia nepesaHa B cocesHue Nons.

® [IpoMbiBKa

Conb MoOXeT ObiTb yaaneHa w3
KOPHEBOM 30Hbl 3aTON/IAs NOAA M NO3BONAA
BOAE MPOHWKaTb BMYbb MouBbl. MpombiBKa
MONMA LUMPOKO WCMONb3yeTcs, MOTOMYy YTO
3TO - CaMblii NPAKTUYECKUI MeTon AnA
depmepos M 0bbl4HO depmepbl
MCMONB3YIOT CTPATENMIO  NPUMEHsAsA 6onblue
BOAbl, YEeM UX 3epHOBble  Ky/bTYpbl
HY)KZQIOTCA B TeyeHWe 3UMbl.  YTObbl
OOCTUTHYTb  AOCTATOMHOTO  MPOHMKHOBEHUSA

BoAbl W U3bexaTb noAbemMa  YPOBHA Puc. 2.2.1 MpoMbiBKa nons
FPYHTOBOW BOApI, HYKHO, 4TOBbI CuCTema

ApeHarka ¢YHKUMOHMPOBasa COOTBETCTBEHHO, MOAMAaXOTHbIA TBEpAblA CAOM B3PbIXIEH, U
3aKpbITbIA APEHAXK MCMONB30BANCA 415 yeuneHua sddekTa NpombiskM. Kpome Toro, nnaHMpoBKa
NOJIA TaKKe BaxkKHa 411 NOo/y4eHWs PaBHOMEPHOTO pesy/ibTaTa Mo BCemy Moo,

PekomeHAaLMM No NPoMbIBKe B Y3bekucTaHe
B CblipaapbMHCKoi 061acTy Y36eKMUCTaH AAt0TCA Chedytolume pekomeHaaumm depmepam.

® [1poMbIBOYHbBIN 06bEM BOAbI

Tabnuua 2.2.1 PekomeHayemMblii 06bem BOAbI 4/151 MPOMbIBKM

CreneHb 3aconeHun O6bem BoaHbIl (M3/ra)
Mano3sacenéntble (EC.: 2-4) 2500
CpeaHesaconeHHble (ECe: 4-8) 3000

3 000 (B nepsbIii pas)
1 000 (Bo BTOpPOI pas)

McTouHmK: Tnaporeonoro-menmopatueHan skcneamums ColpAapbMHCKOM 06nacTu

CunbHo3zaconeHHble (ECe: >8)

©® [paduK NPOMbIBKM
Camoe nogxogsiuee BpemMs 4/ NPOMbIBKM XJTOMKOBbIX NMOEM 3TO HOSOpA - AeKabps.
YuuTtbiBasi norogHble YC/I0BUA B PETVOHE MPOMbIBKA MOMET npoBoautca 30 AHBaps.

OceHblo, BO Bpems cbopa yporKas X/IOMKa ypoBeHb MPYHTOBOW BOAbl AOCTUFAET CaMoro
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HM3KOTO YPOBHSA, TaK KaK MonA He opoluatoTca. 3To co3aaeT 6naronpusaTHbIE YCI0BMA ANA
npombIiBKkM. OAHaKo, MPOBECTU NMPOMbIBKY B 3TOT NEpuog TPYAHO, TaK KaK OpOoCUTE/IbHble
KaHa/lbl He MO/IHOCTbIO BOCCTAHOB/EHDI.

® [loaroToBKa NONA K NOMbIBKE
> Bcnalwuka mybuHoi 35-40 cm nocne cbopa yposkas.
MnaHmpoBKa (3ab60pOHUPOBATb) NOA renaepPOoM.
YnyuwnTb GYHKLMIO ApeHaxa.
MpoBepuTb YyPOBEHb IPYHTOBOW BOAbI Yepes HabtoAaTeIbHbIN KOMoAELL.

YV V V V

Pa36buTb Nose Ha YeKK, C YHETOM NOBEPXHOCTM Mo,
MCMOAb3yA CeayHoLLyIo Tabauuy:

Tabnunupl 2.2.2 YKIOH 1 pasmep Yeka

YK10H (%) Pasmep
<0,2 0,25 ra (50 m x 50 m)
0,2-04 0,16 ra (50 m x 33 m)
0,4-0,6 0,12 ra (50 m x 25 m)
0,6-1,0 0,08 ra (50mx 17 m)

McTouHUK: MMaporeonoro-menmopatveHan skcneanuys ColpaapblHCKOM 061acTu

MpOoMbIBKY HaZO MPOBOAMTb Ha Y4aCTKaxX C CaMOM BbICOKOWM 3aCO/IEHHOCTbIO W
TaK!Ke HauYMHaTb CO CTOPOHbI YEKOB, KOTOPbIE PACMO/OKEHbl HAa CAMOW LafleKON CTOPOHE
NO/IA OT APEHAXKHbIX KaHAN0B UM CKBaXKUH. [OTOK BOAbI AO/MKEH 3aMO/NHATL YeK, HAYMHAA
OT HM3MEHHOCTM MO BOCXOAALEN U PACCTOAHME MEXKAY OCHOBHbLIMW OPOCUTENbHBLIMM
KaHalaMM [0/IKHO BbITb KOpOoYe HACKObKO BO3MOXKHO (Hanpumep, 100-150 m), utobbl
NO3BOUTL BOAE Tedb MaaKo. NpPombIBKa A0MKHA NPOAOIKUTLCA B TEYEHUE AHA M HOYN, HO
M3-3a TEMHOTbI B MpeaBapuTe/IbHO MOArOTOBNAEHHbIX ydacTKax (oo 0,5-1,0 ra), moxert
NPOBOAUTLCS B TEYEHWE HOUM, YTOObI COKOHOMMTb MCMOBb30BaHME BoApl. MOTOK BoAbl BO
BPEMEHHbIX OPOCUTENSAX U B YeKax He AosKeH ynacTb HuxKe 30 i/c, a Korga rybuHa Bofbl
npubanKaetcs K 25 cm, nogadya BoAbl A0NXKHO 6bITb OCTAHOBNEHO.

® [IpMmeHeHNe MEeNNOPATUBHDIX PeareHToB

OL0NIOHLOBAHHbIE MOYBbI MOMYT ObiTb YAYYLIEHbl, yOanAA MOHbl HaTpuUs, KoTopble
afcopbupoBaHbl Ha y4acTKax KaTMOHHOMO 0bMeHa NoYBEHHbIX YacTuL,. OAQHaKo, TPYAHO yaAanUTb
MOHbl HaTpMsi M3 MO4YBbl MCMOAb3YA TOMbKO BOAY M TaK KaK MNPOXOAMMOCTb BSA3KOM
OLO/IOHLIOBAHHOM MOYBbl COKPALLEHA, MOHbI HaTpuA BPsA /I MOHM3ATCA B nouyse. [ostomy,
CHayana HeobXxoAMMO YAANMTb aAcOPOMPOBAHHbIE WMOHbI HAaTPUsS M3 MOYBbI  WUCMONb3YA
MEIMOPATUBHbBIE PEareHT M 3aTeM BbIMbITb OTAE/IbHbIE MOHbI HATPUA MPOMbIBKOM M3 NOAA U T.A4.
PacTtBopumble B Boge mMaTtepuasbl Kanbuus, Takme Kak runc (CaS0O4-2H,0) 1 X10prCTbIA KanbLmit
(CaCl,-2H,0) sBnstoTca AByMA NPUMEPaMmmn MeIMOPaTUBHBIX PeareHTos.
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2)

Koraa HegoCTaTouHO BOAHbIX PECYPCOB:
® OuunCTKa CKpenepom
MouyBa MOXKeT OblITb yaaNeHa CKPenepoM M3 y4acTKa, rae 0bpasyeTca coneHas Kopka uam
onpeaeneHbl BbICOKME CO/IeHblE KOHLIEHTPaLMK, 3aTem nepemelleHbl B 061acTy 3a npuaensl
nons.

® [1pobneHune TBEPAOrO NOAMNAXOTHOMO CNOoA : ,
[Jonroe MCrosb3oBaHue
CEeNbCKOXO3ANCTBEHHbIX MalUMH  YNAOTHAET
nousy Ha mybuHe 20-50 cm. B AMNB Axmenos,
ColpoapblHcKaa  obnactb,  Y3beKucTaH,
obbemHas NoTHOCTb gocturaet 1,6-1,8 r/em?.
JTOT TBEPADIMA CNOM ymeHbluaeT 3ddeKT oT
NMPOMbIBKM W 33[EPXMBAET POCT KOPHEM
PacTEHWI. Mostomy, Heobxoanmo
pa3apobuTtb  TBEPAbIM  CNAOW, WMCNOAb3ys

cneumasbHble arperaTbl TpakTopa (Puc. 2.2.2).

Puc 2.2.2 TnyboKopbIxuTesb

® OduTO-BOCCTaHOBNEHME
Co/lb TaKKe MOMKET ObITb yaieHa U3 MOYBbI PACTEHUAMM YCTOMYMBBLIMM K COMM, K LLENOYM
WAM ranoduTamm, KoTopble MOMOWAIOT CO/b M3 MOYBbl. ITOT METOA, MOXKET TaKMKe YAY4YlUWTb
MPOHMLIAEMOCTb MOYBbI, MOCKO/IbKY KOPHW PAcTEHWS MPOHMKAIOT Yepes MoYBy, U Jaxe rybokue
C/1OM MOYBbI MOTYT BbITb YYULLIEHbI, EC/IM KOPHW PACTEHWIA AOCTUTAIOT WX,
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hasa 3

MOHVITOpMHI' HAKOMN/IeHMA Co/el B NoYBE U onpeaeneHne npuvYmnHbl

3.1 LUenb moHUTOPUHra U NPUMEHAEMbIE MeToAbI

[ns onpegeneHmns ctTeneHn HaKoNeHUA conelt B HabNoAAEMbIX 3aCYLLIMBBIX U MOY3ACYLLAMBbIX
pEeroHax 1 BbIABEHUA PE3YNLTAaTOB METOLO0B MPOMbIBKM MO YMEHBLUEHWIO, KOHLEHTPALIMKN conelt B
KOPHEBOW 30HE, BaXKHbIM AB/IAETCA OLLEHKA 3aCO/IEHHOCTU NOCPEACTBOM MOHUTOPUHIA. B 3TOoM pasaene
Mbl PAaCCMOTPUM METOZbI ONPeAENeHUA CTENEHM HAaKOMIEHUA CONEN Ha TPEX LIENEBbIX Y4aCTKaX Pa3HOro
pasmepa (nouyseHHble NpoduaM, NPOMbIBKA MOAA, MECTO), BK/IOYaA MPUMEpPbl M3 UCCeaoBaHMUMI
BbINO/IHEHHbIE MeXKayHapoaHbIM UCCNe0BaTENbCKMM LIEHTPOM Ce/IbCKOXO3ANCTBEHHbIX HayK ANOHMK
(JIRCAS).

1) OnpeageneHme 3acoNEHHOCTM B NOYBEHHbIX MPOPUIAX OPOLLAEMbIX 3EMESb

M3meHeHMs YPOBHA TPYHTOBbIX BOA, MMHEPA/IM3aLMM OPOLLIAEMOW W FPYHTOBOM BOAbI MOTYT
M3MEHWTb 3aCONIEHHOCTb MOYBbI B KOPHEBOW 30HE. KOHTPO/b B/IAYKHOCTWM MOYBbI W 3aCO/IEHHOCTY,
OPOLUAEMbIX NOMEN MO3BOAET OMNPEAE/UTb COOTBETCTBYHOLLEE Bpemsa MOoSMBa, HeobXxogumocTb M
NPOAONKUTENBHOCTb C YHETOM MPOMbIBKM, TaKMM 06pasom, YTo obecneunsaeTt BeaeHMe YCTOMUYMBOrO
CeNbCKOe X03AMCTBO, KOTOPOE NMO3BOJISIET AO/MKHbIM 06pa30Mm, YNPaBseT 3aCONEHHOCTbIO B KOPHEBOM
30HeE.

MokasaTtenn cyxoro octatka (TDS) u anekTpuyeckoit nposogmmoctv (EC) mcnonbsytotca ana
OLIEHKM 33CO/IEHHOCTU NOIMBHOM BOAb! U OMNPeaeNeHns LWeN0YHOCTU NoYBbI, 4/19 3TOr0 HEObXoaNMO
BbIMUC/IUTL HOPMY acopbummn HaTpua (SAR) NoYBbI U3 U3MEPEHUIA KOHLEHTPaLMI MoHOB HaTpus (Na'),
Kanbupit (Ca?*) n marHmii (Mg?*). OnpeaeneHma KOHLEHTPaLMIA MOHOB TPEeBYHOT XMMUYECKOro aHamn3a
noyYBeHHbIX 06pasLOB B 1abopaTopuu. TpyaHO BbINOJHUTL NOAPOOHbIN aHaIM3 XMMUYECKNX 3/1EMEHTOB,
BOBPEMSI MOHWUTOPUHIA BAYKHOCTU WM 3aCOIEHHOCTU MOYBbI B YCIOBUSX (EPMEPCKOTrO XO3AICTBa,
NO3TOMY MX 0BLLAA CYMMA MOMKET ObITb OLieHEHa, Mcnonbaya EC.

Kak anbrepHaTvBy N8 U3MEPEHMs 3aCO/IEHHOCTM MOYBbl MO MOYBEHHbIM 06pasLam, MOXKHO
MCNo/b30BaTb OAHO U3 MOPTaTUBHBIX YCTPOMCTB AOCTYMHOE HAa PbIHKE, KOTOPbI MOMET 0AHOBPEMEHHO
M3MEepUTb BNAXKHOCTb NMousbl, EC 1 TemnepaTtypy nouysbl, Takme Kak ECH,O ¢ 5TE gatumkom ([aKaroH,
CLUA) (Puc. 3.1.1, c nesa) unu WET2 (Oenbta-T, Benmkobputanus) (Puc. 3.1.1, ¢ npaso). 3TM AaTinKK
MOTYT NepeoLIeHNBaTb BNaXKHOCTb MOYBbI, MPU POCTE 3aCONEHHOCTU, NMO3TOMY TPEBYETCA MX KaIMBPOBKa
C Y4YETOM CBOWCTB NOYBbI.

Puc. 3.1.1 Jatumku BnarkHocTu nousbl 1 EC (Cnesa: 5TE, cnpaso: WET2)
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[lepeoueHKa BNa*KHOCTU No4Bbl AaT4nKamm S5TE

O6bemHoe cogepraHue Boapl (VWC) bbino M3mepeHo A0 M Noc/e KaiMbpoBaHMsA  OaT4MKOB
5TE, koTopble bbln ycTaHoBAEHbI Ha mybuHe 50 1 80 cm Ha none B AMNB Axmeaos, 3T M3MEHEeHWs
noKasaHbl Aanee Ha rpadmke. Xota VWC HacbILLIEHHOM NOYBbI Ha TouKe Bbin B nopaake 0,4 m3 M3, ao
Ka/MBPOBKM AaTUMKOB, MakcumasnbHbIi VWC 6bi1 0,7 m® M~ 13-3a BAMAHMA coneli B MouBe, Takum
06pa3om, NepeoLieHKa BNAXKHOCTM MoYBbl Bblia o4eBUAHA. ITO NPOM3OLLIO, NOTOMY YTO YCTPOMCTBO
[aKaroH, Hanpumep, MUCNosb3yeT U3BecTHoe ypaBHeHWe Tonna (Tonn u gp., 1980) 6e3 moandmKaumm
ONs npe- 06pa3oBaHNA AMNEKTPUYECKOM

KOHCTaHTbl B VWC  Kak meToa,
80cm Topp Eq.

Ka/IMBPOBKM A1 MMHEPa/IbHbIX MOYB. -

VWC = 4,3x10°%e’ — 55x10%e;? +

2,92x10-2xe, —5,3x1072

z
(€a = OManeKTpUYEecKas KOHCTaHTa) g : ibrati Tt ’

0.6 1 50cm ToppEq.

Mpn KannbpoBKe AOATYMKOB, /ydlle S0cm after
calibration
obpaLatbes K npeabigywmm 02 7

ncecnegoBaHNAM izl MeTogam
Year:2014 Year:2015
I'(a/'IVI6pOBKM, noAarotosn1e€HHbIMA 0 A
1-Jun 1-Jul 31-Jul  30-Aug 29-Sep 29-Oct 28-Nov 28-Dec  27-Jan
PasINYHbIMU NMPOU3BOAUNTENAMN. Date (day-month)

2) OnpefeneHne HAaKOMIEHNA CONel B BO3AE/bIBAaEMbIX 3EMJIAX

MpOoCTpaHCTBEHHOE pacnpeaeneHre 3acoNeHHbIX MOYB B 0b6pabaTbiBaemblX 3eMaax 06bIMHO
HepaBHOMEPHO, @ PAaBHOMEPHOE pacrpeaeneHue, Kak NpPaBuao, HWKOrda He Habntopaetca. JTa
HEOAHOPOAHOCTb BAMAET Ha YNpPaBAeHWE BOAHbIMWU pecypcamu, ¢GM3MYECKMEe CBOWMCTBA MO4YBbI
(Hanprmep, NPOHMLAEMOCTb BOAbI) M 3aCONEHHOCTb MPYHTOBOM BOApl. [na npasBwiabHOrO Bblbopa
perKMMa NO/IMBA Ha y4YacTKe C HAKOMIEHWMEM COJEM, HY)KHO COCTaBUTb KApTy WMX MPOCTPAHCTBEHHOMO
pacnpeaeneHue, Y4To ABNAETCA BaXKHbIM LLIArOM B OnpeaeeHnn mexaHmuama HeogHopogHocTy. Mostomy,
BaYXHO PAcCMATPUBATL 3aCONEHHOCTb C PA3/INYHbIX CTOPOH.

N3mepeHme 3acoNeHHOCTM MOYBbI, aHaM3MPYA NOYBEHHbIE 06pa3LLbl, ABAAETCA CAaMbIM TOUYHBIM U
HaJEXHbIM METOAOM [0 HacTosLLero BpemeHu. OaHaKo, Npy n3ydYeHnr BoNbLIOMO KOMYECTBa ToYeK
MHOTOKPATHO YBE/IMYMBAETCA BOBPEMSA, CTOMMOCTb M paboyas cvuna, BOBAEYEHHasA B PAA, MPOLLECCOB, a
TaKXKe aHanM3 6GOMbLIOrO KOAMYECTBA MOYBEHHbIX O0OPasLOB, KOTOpble [O0MKHbI ObiTb COBpaHbl,
TPaHCNOPTUPOBAHbI, MOAFOTOBAEHbI W NpoBepeHbl. OAMHM M3 pelleHUn NpobieMbl MOXKET ObiTb
MCNONb30BaHNE 3NEKTPOMArHUTHbIA  MeTog, wHayKumm (EIM), KoTopblii  MO3BOAAET U3MEPUTb
3aCONIEHHOCTb MOYBbI, NPW 3TOM He TpebyeTcs, YTobbl annapaT Obln B KOHTAaKTe ¢ no4yBoi. Cpeam
YCTPOWCTB, KoTopble mcnonbaytoT EIM, dnektpo-koHayktomeTp nousbl EM38 (Geonics, KaHaga) (Puc.
3.1.2). Tak»Ke, BO3MOXHO, M3MepuTb EC MOYBbI 31EKTPO-KOHAYKTOMETPaMM CO LLynamu, KOTopble
BCTaB/IAIOTCA HEMOCPEACTBEHHO B MOYBY, TakMe KaK KOHTaKTHbIM NONEBOM 3N1EKTPO-KOHAYKTOMETP
nousbl 2265FSTP Fieldscout Direct Soil EC Meter (Spectrum Technologies, CLLUA), KoTopblit MOMeT

nsmepuTb EC ycTaHoBEHHOM rybuHBI, 80 60 cm (Puc. 3.1.3).

3HaveHnAa EC, mamepeHHble EM38 wunm 2265FSTP, paccmaTpuBaloTCA KaK  3/1eKTpUYecKas
nposoaMmoctb nousbl (EC,), KOTOpble OTPaKatoT U3NYECKOE COCTOSIHME LEenei 3MeKTPUYECKOM
NPOBOAUMOCTU TBEPAOW, MKUAKOM N ra30BoM $asbl NOYBbLI, KOTOPbIE 3aBUCAT OT CTEMEHWU BIAXKHOCTU
MOYBbl M NEKTPUYECKON MPOBOAMMOCTM MOBEPXHOCTHBIX YacTUL, nouBbl. COOTBETCTBEHHO, KarKabli
WHCTPYMEHT A0/KeH bbITb OTKaNNbpoBaH ansa namepeHns EC HacbILEHHOTO NoYBEHHOTO 3KCTpaKTa ECe.
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FioidScout Direct Soil EC Meter with T-Handie

Puc. 3.1.2 IneKTpo-KOHAYKTOMETP Puc. 3.1.3 KoHTaKTHbI nonesom
nouysbl EM38 3N1EKTPO-KOHAYKTOMETP NouyBbl 2265FSTP

3) OnpeneneHne HaKoNEHWA CONEM Ha BONBLLIMX TEPPUTOPUAX

B Hactoslee Bpems Camblil  KpynHOMAcWTabHbIM meTos MobasbHOro  3KONOMMYECKOro
MOHMWTOPMHIA 3TO [AMCTAHLMOHHOE 30HAMPOBAHME CO CryTHWMKA. Hanmpumep, cnyTHWKM Landsat
obopyaoBaHbl TeMaTUYeCKUMM AATYMKAMM KapTOMOCTPOUTENS, Y KOTOpbIX ecTb pa3spelueHne 30 m ¢
pasmepom n3obparkeHnsa 185 x 185 Km. XoTs TpyAHO HEMOCPeACTBEHHO OLEHUTb COAEPHKaHWNE CONen u
3aCONEHHOCTb, MCnosnb3ya  HeobpaboTaHHble  CMYTHUKOBble  AaHHble  OOLEero  HasHaveHws,
KO/IMYECTBEHHAA OLIEHKA HaKOMIEHWA CONMel, UCNO/b3yA OUCTaHUMOHHOE 30HAMPOBaHME BecbMa
BO3MOMHa, €C/IM COOTBETCTBYHOLLME [aHHbIE H3J3eMHOr0 KOHTPOAA cobpaHbl, 4Tobbl MPOU3BECTU
KannbpoBKY AaHHbIX AUCTAHLMOHHOTO 30HANPOBAHWUA Y NOMOYb B MHTEPMPETALIMMN M aHA/IN3E AaHHbIX.

C ppyroit  CTOpOHbl, HabntogatesibHble KoMoAubl [MAPOreonorMiyeckon  MeaMopaTUBHOM
aKkcneanumeit (OFM?3) yctaHoBEHbI NO OAHOMY Ha Kaable 150 ra, 4Tobbl KOHTPOMPOBATL YPOBEHD
FPYHTOBOW BOAbI M 3aCONEHHOCTU. PerynapHbIit KOHTPOb 3aCONEHHOCTU NOYBLI NPOBOAUTLCA MO OAHOM
TOUKe Ha Kawable 50 ra, gaHHble AnA onpeaeneHHbIX PaiioHOB, BBOAMTCA B reorpaduyeckyto

nHbopmaLmoHHyto cuctemy (TMC) 6asa gaHHbIX, M MCMOAL3YIOTCA 418 Co34aHuA KapT (Puc. 3.1.4). 3
KapTbl MO3BONAIOT ONPEeAeNNTb HaKoMAeHWs coneit Ha 061acTHOM ypoBHeE.

Puc. 3.1.4 TUC KapTbl OTTM3 ana Mup3aabaackoro painoHa
(c neBa Ha npaBa, MMHEpann3aLMs rpPyHTOBOW BOAbI, YPOBEHb IPYHTOBOM BOADbI, 3aCO/IEHHOCTb No4BbI, anpesb 2013r.)
3.2 Usyyaemble BONPOCbI AN1A onpeaeneHns NPUUNHbI HAKONEHUA conei
Mocne Toro, Kak N3MepeHo 3aCONEHHOCTb NMOYBbI METOAOM MOHUTOPWHIA, ONMUCAHHBIM BbILLE, 3TU
pe3ynbTaTbl UCMO/b3YHOTCA, YTOObI MOHATL FOPU3OHTA/IbHOE W BEPTUKA/IbHOE pacrnpeneneHve coel B
noyse. 3TN Pe3ybTaTbl NOKa3bIBAOT COCTOAHME HA MOMEHT  M3MEPEHUSA, U He COAEPHKAT AOCTAaTOHHYHO
nHbopmaLmio, YToObl oNpeaenuTs NPUUMHY HAKOMAEHUA coneit. Mo3aTomy, A1 BbIABAEHUA NPUYMHBI
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3aCONEHUA MOYBbI M3 MHOIMMX PasIMYHbIX MOTEHUMANbHLIX MPUYMH, HEOBXOAMMO MPOAO/IKUTL
MOHWTOPUHT Ha ONpeaesieHHbI NepUo, BPEMEHN U U3y4UTb OCHOBHbIE AaHHbIE, KOTOpble ABAKOTCA
CBOWMCTBEHHbIMM A1 3TOTO PErMoHa, BKIHOYasA Takme GaKTopbl, KaK Noroaa, No/MBHas BoAa, KauyecTBo
rPyHTOBOM BOAbI M CBOWCTBA Nou4Bbl. [anee npeacrtaBUm HEKOTOPbIE acreKTbl 4/19 PacCMOTPEHUA, Npu
onpeaeneHnm NPUYMHbI HaKOMNIEHMA COEN, C onpeaeneHHbIMM NPUMEpPaMK.
1) KnaccudmKaLumn 3aconeHHbIX noYs

MocKonbKy KaaccudmKauma 3acoNeHHoM NoYBbl bblna yyKe onvcaHa B [NaBe 1, MOXKeM CCbl1aTbeA
Ha ToT pasgen. Ha ee ocHoBe KnaccuduKauma 3aconeHHOW noyBbl 0bpabaTbiBaemol 3emau,
nccnepoBaHHolM B Mnpsaabaackom paioHe, ColpaapbUHCKOM 061aCT MOKA3aHo B PAMOYKE  HUMKE.

KnaccuduKaumsa 3aconeHHocTM  nousbl _obpabatbiBaemon  3emie B Mup3aabagckom paiioHe,

CbipAapbUHCKON 061acTu

MNMouBeHHble 06pasLbl ObiM cobpaHbl Ha MybuHe 5 - 80 cm Ha obpabaTtbiBaemoit 3emne B AlNB
AxmenoB 1 fAHrMabas 1 NpoaHaAM3MpoBaHbl. Ha 0CHOBE Pe3yNbLTaToB aHaAM3a NoYBa HA STUX YHaCTKaxX
6blna KnaccudunumMpoBaHa Kak 3acosieHHas noyea. MNoyseHHble 06pasupl 6bliv B3aThl B AMNB Axmenos B
mae 2014 r. u B mae 2015r.

WCA ECe (dS/m) pHe SAR (mmolc/L) OCOBEHHO (%)
AlB Axmenos 2,1~10,6 8,0~8,3 0,3~3,1 0,4~44
AlB AHrnabag, 5,3~25,8 7,5~8,5 1,0~4,9 1,4~6,7

2) V3yyeHuns nouseHHOro npoduns

MouseHHble Npodunn BbiAM U3yueHbl 418 onpeaeneHus (GaKTopoB, KOTOPble CAEPXKMBALOT
NPOU3BOAUTENBHOCTb, TaKyld KaK Ma1040poAMe MouBbl M CMOCODOCTBYHOT HAKOMIEHUIO CONeR, U
Pa3bACHUTL CTPATErMO yX0Za 3a MOYBOM M 3em/enonb3oBaHua. B To ke camoe Bpems, Habntogan
MOYBEHHbIN NPOPUAb NOAPOOHO, BO3MOMKHO YCTAHOBUTb OCODEHHOCTM MOYBbI WM NPOLECC
no4Boobpa3oBaHKA. Bo Bpems MsyueHus, BaXKHO HabtoaaTb M 33l0KYMEHTUPOBATL UCTOPUIO, KOTopas
3aduMKcMpoBaHa B NOYBEHHOM NpPodUe, C NOMOLLBIO NATU YYBCTB (3peHME, CyX, 0OOHAHUE, BKYC U
ocA3aHue).

Ocafikn ¢ pa3Hoo6pasHbIMM MOPGONOTUHECKUMN OCOBEHHOCTAMM MOFYT ObiTb HabAOAEHbI B
no4YBeHHOM npodune B 3acyLUAmMBbIX pervioHax. OCHOBHbIE PacTBOPMMbIE COMM, KOTOPbIE MOXHO
3aMEeTUTb B NOYBE 3TO X10pUAbI, CybdaTbl U KAPOOHAT HATPUA, MarHWIA U KasbLMI. PacTBOPMMOCTb 3THX
CONEN B BOAE M3MEHAETCA NO WX TUY.

PacTBOpMMOCTb cone

XnopucTbin Kanbupia (74,5)> xnopug, markus (54,6)> Hatpuit xnop (36,0)> cynbdat marHums (35,1)>
KapboHaT Hatpusa (21,5)> cynbdar Hatpusa (19,5)> cynbdat Kanbuua (0,255)> KapboHaT KanbLms
(6,17x10-4)

3HaueHue - pacTBOPMMOCTY B rpammax Ha 100 r Boap! npu 20°C. (UICTOUHKMK:  XpOHONOTMYECKMe HayuHble Tabnuupl)

Kak npasuno, bonee pactBopvMble COMM 3aHMMAIOT Bonee HWXKHMWE con nousbl. KapboHat
Ka/bLLMA, KOTOPbIN HE O4EHb PACTBOPUM, HAXOAMTCA KakK 0CaioK B6IM3M NOBEPXHOCTU nouyBbl. KapboHat
KanbLMA 0ObIMHO OT/IAraeTcA Kak Mesikue Benblix YacTuu, M amopdHbI 6enblii HANEeT, U yHacTKM UX
HaKOMMeHNA MoOryT OblTb JIErKO WAEHTUOULMPOBAHDLI, MOCKO/IbKY OHW MEHATCA MPU KOHTaKTe C
[pa3BOAHEHHOM CONAHOM KUC/IOTOM.
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Pe3ynbraTtbl M3ydeHma noyseHHoro npoduna obpabaTbiBaemolt 3eman, B Mup3aaackoro panoHe,

CblpaapbuHcKo obnactm
Mpn nccnepgoBaHUM noyseHHoro Npoduns obpabatbiBaemon 3emnn B AMNB Axmesnos u AlB
AHrnabag, NATHa, KOTopble NPeAnonarasMcb KapboHaTOM KanbUus, Habaoganuce Ha mybuxe 30 - 40

CM HUXKe NOBEepXHOCTU NonA.

n

enatenbHoO M3MepuTb TBEPAOCTb MOYBbLI, MPU U3ydeHUM MNOYBEHHOrO npoduns. TeepaocTb
NoYBbl MOXET MCMO/Mb30BaTbCA ANA CCbUIKKM, NMPU ONPeaeneHnM noTeHuMana nousbl NPOU3BOAUTb
3epPHOBbIE Ky/IbTYPbl B 3aBUCMMOCTU OT NMPOHULLIAEMOCTM NOYBbI A1 BO34Ya, BOAbl U KOPHEN pacTeHW,
TaK e ONA UCMONb30BaHWUA CeMbCKOXO3AMCTBEHHbIX MaLUMH. CyLLeCcTBYHOT KOHYCHbIN U CTEPXKHEBOW
TecTepbl TBEPAOCTU NOYUBbI ANA U3MEPEHNA TBEPAOCTU NOYUBbI.

dr3nyeckMe M XMMMYECKMe CBOWCTBA MOYBEHHbIX OOpasLOB B3ATbIX MOCAE WMCCIeL0BaHWA
NMoYBEHHOIO NPoduIs MoryT BbiTb NPOaHANM3NPOBaHbI B nlabopatopmn. Obpasubl 415 obLuero aHanmsa
OOMKHbI 6bITb COBpaHbl B NOAM3TUAEHOBbIE NakeTbl. O6pa3ubl A1 BOAHOWM NPOHULIAEMOCTU 1 ApYTUX
dU3NYECKMX aHANN30B A0MKHbI ObITb COBPaHbI, CMO/b3YA METAIIMYECKUI UMAnHAP obbemom 100 ma.
O6pasLpl AnA 06LEero aHaM3a A0/KHbI ObITb BbICYLLIEHbI Ha BO3AyXe, Pa3mesibYeHbl U NPocesHbl 40
npoBeAeHWA aHanu3a.
dusnyeckme cBoiCTBA MouYBbl _Ha obpabatbiBaemolt  3emie, B Mwup3aabagackom paiioHe,

CblpaapbuHckoi obnactu

BnaronpoBoay¥MOCTb HaCbILLEHHOM MOoYBbl (METOAOM MafeHWs Hamopa), cyxas obbemHas
Macca 1 TBepAoCTb noysbl B MybuHy Ao 80 cm B obpabaTbiBaemoit 3emne B AlMB Axmenos n AlB
AHrnabag, 6bina usmepeHbl, Ha MybuHe 30 cm 3HaYeHMA 0Ka3aIMCb aHOMA/IbHbIMUW MO CPABHEHUIO C
APYTMMM CNIOSIMK. 3TO MOKa3bIBaET, YTO TBEPAbIN NMOAMNAXOTHbIN CNoM chOpMMPOBasCA cpasy nocse
06paboTKM NOYBbI, BCAGACTBME OA@BAEHMS LWMH 6ONbLIMX TPaKTOpoB. MouBeHHble 0bpasupl bbinm
B3ATbl B AlB Axmezos B mae 2014 1. nmae 2015 .

Soil compactness
Saturated hydraulic conductivity (cm s) Dry bulk density (g cnr?) (reading in penetrator, mm)
4 16 18

107 106 10 104 103 1.0 1.2 L 20 0 10 20 30 40
0 1 1 1 0 1 1 1 1 0 1 1 1
. oo eoceo o o
o e ° @ Oe00 @ ® O#0 O
20 A 20 A 20 A
"-é; cece O om0 e 0 e
E.40 40 40 -
A
@e O 00 oo oces ®
60 60 A 60 -
80 L———————————o0-e—e0—0— 80 CongO> 80 coo-eee———

MpumeyaHme: 6enbli1 3HaK NoKasbiBaeT AlNB AxmenoB, YepHbIii 3HaK AMNB fAHrMabaga,
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XrmmyecKkme cBomcTBa NoYsbl B 0bpabaTbiBaemoit 3eme B Mmp3abaackom parioHe, CbipaapbUHCKOM

obnact

KoHueHTpauyms BogopacTBOPMMbIX MOHOB (COOTHOLLIEHME MOYBbI M Bogpl 1:5) noysbl B rybuHe
8o 80 cm 6bina M3MepeHa B YeTblpex MecTax obpabatbiBaemoit 3eman B AMB Axmesnos.
PacnpegeneHune coneli Ha obpabaTbiBaemoit 3emne 6b110 HePaBHOMEPHBIM C HAKOMNJIEHWEM COMEN,
KoTopble HabmogatoTcs B noyse Ha mybuHe 30 CM OT BEPXHEro C/10A MOYBbI HA Y4YaCTKax oOT
BOAONOAAYM K LEHTPasibHOM YacTu nons. bonblwas aonsa noHos Ca®* u SO4%. MouseHHble 0bpasLyp!

6b1NM B3ATbI B KOHLE Mas 2014r.

Water soluble ions (cmol(+) kg!)

2.0 ].5 1.0 ? I() I5 1.0 1.5 2.0 25

BS04 OCl mCO3+HCO3 mCa OMg = K B Na

Water soluble ions (cmol(+) kg!)
20 15 10 5 0 5 10 15
1 1 1 1 1

20 25
1

CropoHa . .
807ONO Water soluble ions (cmol(+) kg') LeHtp
paam 25 20 15 10 5 0 5 10 15 20 25 25
10 10
£ g
230 230
£ <
& 5
A 50 K50
80 80
ES040CImCO3+HCO3 mCaOMgEK BNa
CropoHa CropoHa
JApeHarka Water soluble ions (cmol(+) kg') ApeHaxka
25 20 15 10 5 0 5 10 15 20 s
10 10
e _
830 § 30
= )
a =
E 50 &50
A
80 80

=

BS040CImCO3+HCO3 mCaOMg =K BNa

ES04 OCl mCO3+HCO3 mCa OMg B K ENa

3) KauecTBo NONMBHOM BOAbI M IPYHTOBOW BOAp!

O6blyHO, B 3aCyLU/IMBbIX M  MOJY3aCyLLIMBbLIX
3eMAX, MUHepanmn3auma M SAR peuyHolt u rpyHTOBOM
BoAbl B OO/bLUMHCTBE C/y4asX BbICOK, W TPyAHO
noay4YnTb JOCTYN K MWCTOMHMKAM BOAbl XOPOLLEro
KavecTBa. Mcnonb3oBaHMA BOAbl U3 TaKUX MCTOYHMKOB
ONA  NOAVMBa, MNPUBOOUT K MOTEPAM  YpPOKas
Jerpagaumm  nousbl.  KayectBo  MnosvBHOM  BOAb!
onpeaenseTca Ha ocHoBe 3HadyeHui EC u SAR. [ns
CpaBHEHWA MNpuUBEAEH CTaHAApT B  [uarpamme
KnaccudumKkaums nonmeHoit Bogbl, USSL (1954r.) (Pwuc.
3.2.1), n PeKomeHZAUMM MO TPAKTOBKE KauyecTsa
nonmeHol Boabl, ®PAO (1985) (Tabnuua 3.2.1).

3HaveHuna ot C; 40 C4 MO rOpU30HTa/IbHOM OCU Ha
Puc. 3.2.1 nokasbIBaOT 3aCO/IEHHOCTb B COOTBETCTBUM CO
3HaueHmamm EC, a 3HadyeHna or S; oo Su
BEPTUKA/IbHON OCK MOKa3bIBAOT LUEOYHOCTb COMMACHO
3HayveHusaM SAR. MonmeBHasA Boda KnaccndumumpoBaHa Ha
16 pasnnyYHbIX KNaccoB, M OMACHOCTU Kaxaoro Knacca
NnokasbiBaHbl B  [lpunoxeHun TaK¥Ke MOXKHO
NOCMOTPETb B KHUre JuarHo3 1 ynyylueHne 3aconeHHbIX
M LWEeNoYHbIX NoYB, CTp.79-81.

n

no
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Puc. 3.2.1 Aunarpamma Knaccudukaumm
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Tabnmua 3.2.1 PekomeHAauMm MO TPAKTOBKE KavecTsa No/IMBHOM BOAb!

CreneHb orpaHU4YeHMA Ha UCNONb30BaHME

EayHunub . OT HebonbLLOro K o
Hw Kakomn o Crpornmn
YMEPEHHbIV

MoTeHuManbHan MPPUraLMoHHas
npobnema

3acoNeHHOCTb (BAMAET Ha OCTYNHOCTb BOAbI PACTEHMAM)

ECw wm dS/m <3,0 0,7-3,0 >3,0

TDS mg/L <450 450-2000 >2000
WHunetpauma (BAMAET Ha HOPMY MPOHWKHOBEHMA BOAbl B nousy. OLeHMBaeTcA ¢
ncnonb3osaHuem ECy 1 SAR BmecTe)

SAR =0-3nECw= >0,7 0,7-0,2 <0,2
=3-6 >1,2 1,2-0,3 <0,3
=6-12 >19 1,9-0,5 <0,5
=12-20 >29 29-13 <13
=20-40 >5,0 50-29 <29

TOKCMYHOCTb CBOMCTBEHHAA MOHAM (BMSET Ha YyBCTBUTE/IbHbIE Ky/IBTYPbI)

Hatpuii (Na)
MNoBepXHOCTHbIN SAR <3 3-9 9
nosve
HoxpesaHus me/L <3 >3

Xnopwug, (Cl)

MNoBepXHOCTHbIN me/L <4 4-10 510
nosve
HoxpesaHus me/L <3 >3

Bop (B) mg/L <0,7 0,7-3.0 >3,0

PazHble 3¢ deKTbl (BAMSET Ha BOCNPUMMUMBbIE KyNLTYpPbl),

A3ot (NOs-N) mg/L <5 5-30 >30

BuKkapboHat (HCOs) me/L <15 15-85 >8,5

pH HopmasnbHbIli AnanasoH 6,5 — 8,4

Pe3ynbTatbl OLEHKM MOAMBHOW BOAbl, APEHAXKHON BOAbl M FPYHTOBOM BoAbl B Mup3aabagckom

paioHe, Cblpaapb1HCKOM 06/1acTH

O6pasupl Boabl 6blIN B3ATbl U3 [NABHbIX OPOCUTE/NbHBLIX KaHanoB (13 Touek), ApeHaKHbIX
KaHanoB (19 Touek) n HabnoaaTenbHbIx Konoaues OIMM3 (27 Touek) B Mup3aabaackom paiioHe U
NPOBEAEH NX XMMUYECKMI aHan3. O6pasubl 6b11m B3aTbI B MtoHe 2013 r. Korga nonveHas Boga bbina
OueHeHa coracHo amarpamme USSL n KnaccnduupmposaHa Kak C3-S;, 3TO NOKasaso, UTo CyLLecTsyeT
BbICOKMA PUCK 3aconeHma noudsbl. C Apyroit CTOPOHbI B 06pasuax rpyHTOBOM BOAbl, B3ATbIX U3
HabnoaaTeNbHbIX KoNoaues, Bbin BbicoKmne copepanua Na*, CI"vam SO4%, uto npeanonaraet B
33aBMCMMOCTM OT MECTOMO/IOMKEHMS, €CTb OMACHOCTb CTAHOB/IEHWA LLENOYHON MOYBbI BCAEACTBME
YBEJIMYEHMSA CONEM HAaTPUA, BbI3BaHHbIX MNOBbILLEHWEM YPOBHSA FPYHTOBOM BOAbI.

EC., Ca2* Mg2 * Na * ar SO HCOs-
pH SAR
(dS/m) (mmolc/L)

MonueHaa

soaa 14-16 81-85 57-79 48-6,8 3,8-55 21-31 10,6-14,8 15-25 16-21
[peHaxkHas

Boga 14-22 7,6-88 8,1-30,5 ,5-76,3 4,2-2079 25-1683 136-161,7 0,2-4,6 1,6-28,4
[pyHTOBaA

Baaa 1,7-63 73-95 01-413 3,4-2147 46-8612 26-8779 2,8-6652 0,7-45,3 1,2-80,0

4) smeHeHWs YpPOBHS rpyHTOBOM BOAb!
Yiepb oT MrHepann3aLmm NPoMCXoamT, Koraa 06bemM BoAbl, MPOHUKAIOLLEN B CUCTEMY MPYHTOBOM
BOZbl, 6o/bLLIE YeM 06bem, 0CBOBOXKAAEMbIV 13 CUCTEMbI IPYHTOBOM BoAbl. Koraa 6anaHc noctynieHus
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1 BbIXOJla rPYHTOBOM BOAbI HapyLLAETCs, TorAa YPOBEHb rPYHTOBOM BOAbI NOBbILLAETCA. ITO NPUBOAUT K
TOMY, YTO PacTBOpPMMbIe Conu B Bonee HN3KMX CI0AX NOYBbI PACTBOPAIOTCA B IPYHTOBOM BOAE M 3TO BOAA
C BbICOKOI CO/IEHOM KOHLLEHTPaLMEN AOCTUIaeT KOPHEBOM 30HbI NMOCPEACTBOM KanUISPHOIo Nogbema.

B cnyyae, Korga HanpaBieHMe MOTOKa FPyHTOBOM BOAbl HEACHO WM KOrga WUMeloT MecTa
CEe30HHble KonebaHus, HeobxoaMmo peryispHO onpeaenvTb YPOBEHb MPYHTOBOW BOZbl U BbIACHWUTb
ry6MHY OT NOBEPXHOCTU, 0 KOTOPOI MPyHTOBaA BoAa NMOBLICUTCA B Cy4aun NoAadu BoAbl ANA NoavBa
WM MPOMbIBKM.

KonebaHua B ypoBHE rpYHTOBOM BOAbI HA IKCMEepUMEHTabHbIX nonsax 8 AMNB AHrnaban
Maporpadbl  (U20-001-04, HOBO) 6bian
YCTaHOB/EHbl B HabntogaTenbHbIX Konoguax Ha

3KCMNEPUMEHTA/IbHbIX NONAX A1 KOHTPOA YPOBHA
rpyHToBOM BOAbl. Habnogaembli nepuog 6bin _
ntoHs 2015r. no mai 2016r. Pe3ynbraThl NMoKasanu, 1‘" E6 ES E4 |

. || 350m

yTo 6bI10 MOBbILIEHWE YPOBHA FPYHTOBOW BOApbI

BC/IeACTBME MOAMBA M NPOMBIBKU. B TO Bpems Kak | SRS |
Water flow |
YBE/IMYEHME YPOBHSA TPYHTOBOKM BOAblI BO Bpems

nonvea bbl10 BpeMeHHbIM, TO YPOBEHb MPYHTOBOM
BOAbl BO Bpems NPOMbIBKM Obll MOCTOSHEH B
TeyeHue NPUBbAN3UTENBHO OAHOTO MECALLA U HaXOAMACA OYeHb 6IM3KO K MOBEPXHOCTU NOAS.
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Date (day-month)

5) BnasKHOCTb NOYBbI U U3MEHEHME 3aCONEHHOCTU MOYBbI

Ecamn nonme MM NPoMbIBKA NPOUCXOAMNT, KOTAa COMM HaKan/IMBAtOTCA Ha MOBEPXHOCTM MOYBbI, TO
3TM CO/M PaACTBOPAIOTCA B BoAe M yxoaaT B nousy. C Apyroi CTOPOHbI, Koraa rpyHToBas BoAa COAEPMKUT
COMN, TO OHA HECEeT COAM HA MOBEPXHOCTb MOYBbI M HaKaMIMBAKOTCA MOCPEACTBOM BOCXOASALLErO
OBUXKEHWA BOAbI B NOYBE CONPOBOXKAAEMAs UCMNAPEHMEM OT MOBEPXHOCTM NoYBbl. OCHOBHOWM ¢daKTop B
BOCXOAALLEM OBWMKEHUM COMEN 3TO KOHBEKTMBHAA TPAHCMOPTMPOBKA BOAbl. [MOCKONbKY ABUMKEHWE
PacTBOPUMbIX COMEN MPOUCXOAUT BCAEACTBME LOBUMKEHWA BOAbl B Npeadenax MouYBbl, M3MepeHue
KonebaHWi1 BNaXKHOCTU NOYBbI U 3aCONEHHOCTM MOYBbI UIPAET BaXKHYIO PO/b B NOHMMaHUN GeHoMeHa
HaKoMeHWsA cone.
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KonebaHuna Bo BAaxHOCTU MO4BbI Ha SKCNepmeHTasibHbIX nonax 8 AMB Axmenos v AMNB AHrnaban

5TE patumkm (OakaroH, CLUA) 6blnn ycTaHOB/MEHbI HA 3KCMEPUMMEHTa/bHbIX MOoNAX AnA

Hab/toAeHNA 33 M3MEHEHMEM BNAXKHOCTM NouBbl. Mepuog, smepeHnsa 6bin ¢ mas

r. no ¢espasnb

2015 r. gnAa yyactka B AlNB Axmenos u ¢ aHeapAa 2015 r. no AHBapb 2016 r. gna yvactka 8 AlB

AHrvabaa. BnaxHocTb nousbl Ha mybuHe 80 cm B UeHTpe nonA 6bina 6amM3ka K o6bemHoMy

CoAepKaHMIo Boapl Kak Ha ydacTke ANB Axmenos, Tak 1 B AlNB AHrnabag, aaxke Bo BpeMa neproaa

MEXKAY CEHTABPEM U CepeamnHOI OKTABPA, KOraa YPOoBEeHb rPyHTOBOW BOAbI NaAaeT npMbaM3uTeIbHO

[o3mort NOBEPXHOCTU MNOYBbI, MOKa3bIBaET MOCTOAHHYIO B/IAXKHOCTb NOYBbI U TEHAEHLUMUIO K M1I0OXOMY

[APEHNPOBAHMIO BOAb.
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MN3meHeHMs B 3aCONIEHHOCTM NOYBbI MOC/1E NPOMbIBKM Ha SKCNepUMeHTaIbHOM nosie B AMNB AHrvabas

5TE patumkm (OecatnyronbHuk, CLLA) 6biaM ycTaHOBNEHbI Ha 3KCNEPUMEHTaNbHOM nosie A5
HabntoaeHa 3a ameHeHmamm EC nousbl. MNepuog, HabntogeHus boin mexxay aHsapem 2016r. 1 maem
2016r. 7 sHBapAa 2016 r. 6bl1a NPOMbIBKA; YPOBEHb FPYHTOBOM BOAbI MOBbLICWACA, U MOBEPXHOCTb
nousbl 3aTtonnAnack. Xota, ECe nousbl Ha mybuHe 5 cm 1 10 cm ymeHblUMNach B co BpemeHem, ECe
Nnoysbl B FOPM30OHTax Ha MybuHe 6onee 30 cm ocTaBasacb, B OCHOBHOM, HA TOM e YpPOBHE
3aCOIEHHOCTM MOYBbI, YTO BbINI0 A0 NPOMBIBKM, AaXKe KOrAa YPoBeHb MPyHTOBOM BOAbl Nagan. Kpome
Toro, ECe NOYBbI HA HUXKHMX C105X OblN MOYTM TaKMM e, Kak EC rpyHTOBOW BOAb!.
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3.3  MMp1urHbI HAKOMIEHUA CONE Ha FKCNEPUMEHTA/IbHBIX NONAX
Ha ocHoBe M3yueHWA WM pe3yNbTaToB aHaM3a, NMOKasaHHbIX Bbile, Mbl MbITaUCb OMNPeaenvTb
NPUYMHBI HAKOMIEHMA CONEN Ha SKCMEPUMEHTA/IbHBIX NoAAX. HWKe npeacTaBneHo pestome 13yyeHus 1

aHaNM3a Mo Kaxkaoi nosnumn.

M3yyaembli1 BOMPOC PesynbraTbl M3y4YeHWs U aHan3a
KnaccndmupmposaHa Kak 3aconeHHan noysa, KoTopas CoaepKuT
conm Can Mg.

Haxoapnmcb Yactmupl KapboHaTa Kanbupa Ha rybuHe 30-40 cm.
YNNoTHEHHBbIN cnoi cpopMMPOBACA B MOYBEHHOM FOPU3OHTE, U
OcobeHHOCTV NOYBEHHOTO NPOGUNA | MPOHULIREMOCTb BOAbI Obl1a Nioxas.

Mo cocTaBy coneit, coaepsKaBLUMXCA B NOYBE, bblIM KaTvoHbI Mg
<Na <Ca 1 npeBamMpoBann aHNOHbI SO,.

MonvBHanA Boga, KOTOPan MCNOb3YETCA NPEACTABAET BbICOKMI
MonueHas Boga / ocobeHHOCTH PVCK, 4TO NMOYBA CTAHET 3aCONEHHOM. B rpyHTOBOM Boage bblno
rPYHTOBOW BOAbI BbICOKOE cogeprkaHne noHoB Na, Cl n SO4, uto Npeanonaraer
OMacHOCTb CTAHOB/IEHWUA NOYBbI LLESOYHOMN.

Bozbl OT NPOMbIBKM, KOTOpas NPOBOAUNACH 3MMOM, HaxoaMNach
Ha NOBEPXHOCTM MNOYBbI B TEHEHWE OKO/I0 OAHOTO MEeCALLa.
BnayKHOCTb NMoYBbI B 60718 HU3KUX CTPATax NoYBbl HAX0AMAACk B
MOCTOSIHHOM HACbILLEHHOM COCTOAHWUM. XOTA 3aCONEHHOCTb
NMOBEPXHOCTHOTO C/10A1 MOYBbI YMEHbLUWIACh BCAEACTBUE
NPOMbIBKM, 3aCONEHHOCTb B 60/1E€ HU3KMX CTPaTax NouBbl
0OCTaBa/1IaCb Ha BbICOKOM YPOBHE.

KnaccrduKkaLya 3aconeHHOCTM NoYyBbl

KonebaHus rpyHTOBOM BOAbI

Konebanus Bo
B/1Ia¥KHOCTW/3aCONEHHOCTM NOYBbI
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AHanuns noysbl NOKasas, 4to yuepb oT 3aconeHmna HaHocuTbeAa Ca M Mg, a He Na. Kpome Toro,
OLEHKa, COCTaBa MOHOB B MO/IMBHOM BOAE W FPYHTOBOM BOAE, M COCTaBa BOAOPACTBOPMMBIX MOHOB B
noyse, MOKa3biBAET BEPOATHOCTb, YTO CO/IN COAEPMKALLMECA B MOYBE MMEIKOT MPOUCXOXKAEHUA U3
MOAIMBHOM U rPYHTOBOM BOAbI.

O6bIMHO MPOMBbIBKA BbIMO/IHAETCA 3MMOW, YTOObI COMM OMYCTUANUCH B HWXKHME C/IOM MOYBbLI.
OfiHaKo nNoAMNaxoTHbIA TBEPAbIA CIOM 06pasyeT HEMPOHWULIAEMbIN C/OKM, KOTOPbIA BAUAET Ha
NMPOHWKHOBEHWE NMPOMbIBOYHOM BOAbI M MPENATCTBYET BbIMbIBaHMIO conei. Korga nogaetca Boga ana
NPOMBIBKM WAW MO/IMBA HA C/IOM MOYBbI HaA, TBEPABIM C/IOEM, 3aCTOMHAA BOAA BPEMEHHO cobupaeTca
Haz, TBEpAbIM cnoem. MocKoNbKy TBEPAbIM oM MeNoK Ha mybuHe 30 cm, 3acToliHanA Boga npobusaetca
Ha NOBEPXHOCTb MOYBbI YePE3 KaMUANAPHOE NOABEM, KOTOPbIA CTUMYIMPYET MHTEHCUBHOE UCTMAPEHUE
Ha NOBEPXHOCTU; KPOME TOTo, MPOUCXOAMTL NepeMeLLEeHME 1 NOCAedytoLLEee HAKOMN/IEHNE PAaCTBOPUMbIX
Conein B MOBEPXHOCTHbIX CMOAX MoYBbl. TaK KAk conm Na camble pacTBOpuMble B BOAE, OHWU
HaKanAMBalOTCA B MOBEPXHOCTHLIX C0SX MOYBbl. YPOBEHb TPYHTOBOW BOAbI MOA, TBEPALIM ClOEM
MOBbLILLIAETCA Ha BbICOTY MeHee 1 M 13-3a NPOMbIBOYHOM M NonmBHOM Bogpl. Conum, copeprKalumecs B
TPYHTOBOW BOAE, MOLHWMAIOTCA BBEPX BMECTE C MOYBEHHOM BNaro BCAEACTBUE YBEAMYEHMA
TemnepaTypbl. MOCKONbKY WUCMAPEHUE OrPaHUYEHO MOZL BAMAHMEM TBEPAOrO C/0A, CONM cynbdaTa
Ka/lbLyisi, KOTOPbIE MMEIOT HU3KMUIA ypoBeHb pactBopumoctu (0,208r/100r H,O npu 20°C), octatoTca u
Hakan/aveatoTca B TBepaoM cnoe. O4YeBMAHO, YTO TAKOe HaKomnieHue cynbdata KanbUpAa panee
YMEHbLLAET BOAHYHO NPOHULIAEMOCTb TBEPAOTO C/OA.

KoHTpMepb! NpOTUB BbILLIEYNOMAHYTbIX MEXaHWU3MOB HAKOMAEHMSA CoMel NoKasaHbl Ha Puc. 3.3.1.
Mbl nonaraem, YTo 3TM KOHTPMeEpPbI ByayT 3dpdeKTUBHBI NPWU PaspyLLEHUM TBEPAOTO C/10S, YTO B CBOHO
ouyepeab cnocobcTByOT 3GGEKTUBHON NPOMBIBKE WU yAANEHUIO conell B 0bpaboTaHHOM MoyBe, U KX
0TBOAY B APEHAXKHbIN KaHa.

BrIcokass HFHTEHCUBHOCTH
TTomaua BogEI HCTIAPCHHUS Ilogaga Bomb!

-

-t =
&L M L e e

Puc. 3.3.1 MexaHn3Mbl HAKOMAEHWS COMEN HA SKCNEPUMEHTAIbHbIX NOAAX U
OXXMOAEMOE YAyULLEHWE OT KOHTpMepPuc. 2.2.2 Tybokuii poixnTenb
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[na onpeneneHna BAMAHMA STUX KOHTPMEP, Mbl B3AIM HECMELLAHHble MOYBEHHbIe 06pa3Libl,
ncnosibaya NPobooTOoPHMK rpyHTa A0 M nocae ApobaeHna TBEPAOIO €108 HA YYACTKE C HaKoMIeHnem
conelt. B nabopatopum mbl U3mepuan Teepable octatok (TDS) B punbtpatax npy 300-MUNIMMETPOBOM
3aTonneHun. PesynbTaTbl NOKas3anu, YTo NMPOMbIBOYHAA BOAa ObICTPO MPOHWKana BHW3, U conun Bblnm
yOaneHbl, npu pasgpobneHun Teepporo cnod, 354 % TDS 6bin B ¢dunbTpatax nocne npolecca
NpombIBKKU. C pyroli CTOPOHbI, NPU COXpaHeHWUU TBEPAOro cioA bonee anutensHoe Bpems (oKono 72
AHel) HeobxoaMMO ANA NPOHUKHOBEHWA MPOMbIBOYHOM BOZbI, B TOM e 06beme, YTo BoAa NPOHUKAA
npu pasgapobneHnn Teepaoro cnos. OaHAKo, MPWU MONEBbIX YCNAOBUAX MOHAZOOMMAOCH  MeHbLue
BpemMeHn ana GuUAbTpauym B NOYBY MPOMbIBOYHON BOAbI BbIlLENauMBaHUA. Tak Kak 6bl1o TpyaHO
YOA/UTb CONMM B TOPU3OHTAX HUXKE IMHAHOIO CN10A, BO3MOXKHO, YTO NPOMbIBOYHAA BOAA YAa/MNa COMb B
C/lou, KOTopble BblIN Hag TBEPAbIM CNOEM, U OTBOAW/A MX B TOPU3OHTA/IbHOM HAMPaBAEHUN, AW Ha
YYACTKM C BbICOKUM YPOBHEM MPOHNLIAEMOCTY.
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MaBa 4
MUCNOJ/Ib3OBAHUE MEJTIKOIO 3AKPbITOIO APEHAXKA ANA YMEHbBLUEHUA
HAKOM/IEHUA CONEN HA OPOLLIAEMbIX NONAX

4.1 OnpepeneHue MeNKOro 3aKpbITOro ApeHaXka B AAHHOM PYKOBOACTBE
1) Lenb

Cvictema gpeHarka 31o 3hdEKTUBHOE CPEACTBO MO COKPALLEHMIO YPE3MEPHOTO HAKOM/IEHWA coneit
Ha nonsx, Kotopoe obecneunBaeT Nepexos, CoNei B HUMKHME CIOM MOYBbl Yepes CHUMKEHUE YPOBHS
FPYHTOBOW BOAbI BO BPEMS NMPOMbIBKM, TEM CambIM NPEAOTBPALLAET HAKOMEHWE Co/elt B NaXxoTHOM
cNnoe BO Bpems BereTaupoHHOro nepuoaa. A CHUMKEHUA YPOBHA TPYHTOBOW BOABI HYMKHO CTPOWUTb
[ApeHaKHble KaHasbl (KONNEKTOPbI), BEPTUKAbHBIN APEHaX 1 yBOKMe CUCTEMbI 3aKPbITOTO ApeHaa
(2,5-3,0 m rnybuHoit). B nonsix, rae Takme cpeactsa pabotatoT apdEKTUBHO, NOC/IE NPOMbIBKU, CONEHbIE
CTOKM BOZbl BbITEKAIOT M3 MOME B APEHAXKHble KaHa/fbl, 3TO COKPALLAET KanWANAPHBIA NOLbem
PYHTOBOW BOAbI M TaKMM 06Pa3sOM COKPALLAETCA HAaKOM/IEHNE COoNelt Ha MoBepXHOCTK noysbl. OagHaKo,

HaKOM/NEHWNE CONEN HE MOMKET ObITb COKPALLEHO B HEKOTOPbIX NOAAX BCAEACTBUE:

@ BbICOKOro YPOBHS BOAb! B APEHAXKHbIX KaHanax M3-3a 0b6Bana OTKOCOB, 3aW/IeHUA, YPe3MePHO
6bICTPOro POCTa COPHAKA B KaHaNaX U T. 4.,

@ BbICOKOro YPOBHA MPYHTOBOW BOZbI M3-3a Masioro o6bema OTKauKM BEPTUKAIbHOTO ApeHarka

@ BbICOKOrO YPOBHA TPYHTOBOM BOAbI M3-33 HWU3KOM HOPMbl OTBOAA BOAbl CUCTEMOM 3aKPbITOMO
ApeHaxa

@ BbICOKOro YpOBHS MPYHTOBOM BOAbI B pe3y/ibTaTe Ype3mepHOM Nodayn BoAbl BO Bpems Mosnea
WM NPOMbIBKM

® CokpauleHune 3¢bdeKToB yaaneHna conein B pesysbrate 6osee HU3KOW MPOHMLIAEMOCTM MOYBbI
BC/1IEACTBME NPUCYTCTBUA TBEPLONO NOAMAXOTHOIO C/I0S UM APYrUX GaKTopoB

B gaHHOM pyKOBOACTBE PAacCMATPMBAETCA MENKMIA 3aKPbITbI APEHarK, KOTOpbI NpeaHasHaYveH
AN KOHTPONA FPYHTOBOM BO/IbI, PACM/IOKEHHOM Ha MeNKol rmybuHe®. Ha nonax ¢ BbICOKUM YpPOBHEM
pUCKa HaKOMMEHWA COMel, OaHHbIM TUM ApeHarka, NpefHasHadeH ANA yAJNeHUA conel nytem
OTBEAEHUA TMPOMbIBOYHbIX MHOUABTPALMOHHBIX BOZ B APEHAXKHble KaHajbl, 4TO y/aydwaeT

APeHUpyeMoCTb HemYBOKMX cnoes nousbl (Ha rybuHe 60-90 cm OT NOBEPXHOCTM NOYBbI).
*TpyHTOBan BOAA Ha ME/IKOW yB1HE OTHOCUTCSA K TUMY rPYHTOBOM BOAbI, KOTOPas 61M3K0 PAcnoOKEHO K MOBEPXHOCTU 3eMIn,
YPOBEHb rPYHTOBOW BOAbI CBOBOAHO KoNebneTca 1 He HaxoamTCA Nog AaBneHrem (To ecTb, besHanopHas rpyHToBas Boga).

2) OcobeHHOCTM MENKOTO 3aKPbITOro ApeHaxa

Mo cpaBHEHWMIO C OObIYHBLIM 3aKPbITbIM APEHAXKOM, KOTOPbIA ODObIYHO YCTaHaBAMBAETCA B
rnybuHax 2,5-3,0 M, MeNKN1 3aKpbITbIA ApeHaX MOXKET 3pPeKTUBHEE OTBOAUTL MHOWUIBTPALIMOHHbIE
BOZbl C MOAA, AaXKe KOTAa YPOBEHb BOAbI APEHAMKHbIX KAaHaNAX BbICOK.

[na  MenKoro 3aKpbITOro ApPeHaka YacTo MCrosib3ytoTcAa  nepdopupoBaHHble Tpydbl (C
MMHMMAJIbHBIM AMaMeTpoM 50 MM) B KauecTBe OCHOBHbIX 3aKpbITbIX APEH, HO 3TOT noaxog, Tpebyer
BbICOKOM MNOTHOCTM YKAAAKM APeEH, YTobbl 0becneunTtb 3ddeKTUBHOCTb PaboTbl ApeHaka, a CTOMMOCTb
CTPOUTENBCTBA HA EAMHULLY NIOLLAAM BbICOKA, AaXKe eCNM HA €AVHULY A/IMHbI OKAXKETCA HUMXKeE.

B [aHHOM pyKOBOACTBE, Mbl PAcCMaTPMBAEM TEXHOMOTMIO 3apbITOrO APEHaXa, KOTopbIn
MCNO/b3YOT BCMOMOFATE/IbHbIE 3aKPbITble APEHA C BbICOKOM MPOMYCKHOM CMOCOBHOCTBIO, KOTOpble
MO3BO/IAOT COKPATUTb NIOTHOCTb MCMOb3yeMbIX NePPOPUPOBAHHDBIX TPYO, M NOHUMKAET 3aTpaTbl.

TUNWYHbIE BCMOMOTATE/IbHBIM 3aKPbITbIM APEHAXKOM MOTYT bbITb KPOTOBbIE APeHbI (Ha ybuHe
40 cm OT MOBEPXHOCTW, AMameTpomM 6-10 cMm), 3aKpbiTble ApPeHbl, 3ano/HeHHble MAPodOBHbLIMM
mMaTepuanamm (PUCOBO LLEMYXOM MAW OPYTUM MaTepuanamm, KOTOpbIMM 3aMo/HAKTCA OTBEPCTUA) U
ryboKoe pbixieHne nouysbl. KpoToBble ApeHa, 0ObIMHO COEAMHAIOLIMECH C OCHOBHbIM 3aKpbITbiM
OPEHAXKOM, ABNAIOTCA OTHOCUTENIbHO KPaTKOCPOUHBIMM C TOUKM 3PEHUA CPOKA Cy»Kbbl. HegasHO 6bin
pa3paboTaH arperaT, KOTOPbIi MOMET HapesaTb CTPYKTYPHO YCTOMYMBLIE OTBEPCTUA APEH, Yem
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00blYHble KpOTOBble ApeHbl, (arperaT ganee OyaeT HasblBaTbCA “KPOTOAPEHAKHbIM arperat’, w
3aKpbITble ApeHa CO34aHHble MCMOMb30BaHMEM arperata OyayT HasblBaTbCs “HAape3Hble KPOTOBble
apeHa” (cut-drains)). B AaHHOM pPYyKOBOACTBE 3TW KPOTOBblE APEHa MCMOAb3YIOTCA B KayecTse
BCMOMOTFaTe/IbHbIX 3aKPbITbIX ApeH. B maHHOM KOHTEKCTe, KPOTOBBIE peHa (cut-drain) ompemesieHsI Kak
“BCrIoMorareNbHbIe 3aKPBITHIE IPeHa”, COSIEHHBIE K OCHOBHOMY 3aKPBITOMY JPEHaXY, XOTA OHH MOTYT
(hyHKIIOHMPOBATH Kak nepdOprpoBaHHas TpyOa ¢ BRICOKMM YPOBHEM OTBOZA BOJBI M PACIIEHEHBI KaK
YacTHYHAs 3aMeHa  TpyOaM.

CxeMbl 3aKpbITOrO ApeHaXa C MCNoib30BaHMEM [yOOKOro 3aKpbITOro ApeHaxa, 0ObIMHOMo
ME/IKOrO 3aKpPbITOro APEeHaXa, U KOMOMHALMM MENKOTo 3aKPbITOro APEHaXa M HapesHbIX KPOTOBbIX
JOpeH, NoKasaHbl Ha Puc. 4.1.1.

oK . Menknit 3aKpbITbIN MenKni1 3aKpbITbIM ApeHaXK
[71y6OKNM 3aKPbITLIV ApeHaX (0BbI4HbIN) ApeHa + KPOTOBbIe ApeHa
Bua ceepxy
— EEE——
TR7 R
n I.,o felelofelotelel
onepetiHoe ] [ny6una 0,8-1,0 m Cny6uHa 0,6-0,9 m
ce4eHne i Mepdoprposa  MepdopurposaHHan MepdopurposaHHan
| HHaaTpyba Tpy6a AMameTpom Tpyba guametpom
i AVaMeTpoM 50 mm 100 mm
TnybuHa 2,5-3,0 m 100 Mm
D Mone MonepeuHoe cevere W [lpeHaxakaHan e () Mepdopuposara ___ _ Kporosie

ATpy6a ApeHa
Puc. 4.1.1 Pa3nnuma B cxeme 3aKpbITOro ApeHarka

HapesaHue (6e3TpybHbIX) KPOTOBbIX A PEH 3TO AeLLeBas TEXHOAOMMA MEIKOTO 3aKPbITOTO APEHANa,
KoTopas paspabotaHa B AnoHum (Puc. 4.1.2). KpoToBble ApeHbl HapesaloTcs KpoToApeHaXKHbIM
arperaTtom, NPUKpeneHHbIM K TpakTopy. 3To nossossieT depmepam ObiCTPO M NErKo MoCTPOUTb
KpOTOBbIE APEHbI, T.e. 3aKPbITbI APEHAXK C TAKOM HKe NPOMYCKHOM CNOCOBHOCTLIO BOAbI, KaK OCHOBHOM
3aKpbITbIA ApeHak, 6e3 MCrnonb3oBaHWMA AOMONHUTENbHbIX MaTepuanos (Tpyb6). [daHHbi meTos,
ABNAETCA CPABHUTENBHO NPOCTbIM CMOCOBOM CO3AaHMA MONA C XOPOLIMM ApeHaxkom (Kutarasa v ap.
2010r.Y, Okyaa n gp. 2015r.2).

NHbopmaums o paspaboTKe TEXHONOTMM HAPE3HbIX KPOTOBbIX APEH U €70 MPUMEHEHWM B ANOHMY,
npeacrasneHa B MNpunoxeHmax 1 m 2.

KpoToapeHasHbii arperat YcTaHOBKa KpOTOAPEHAKHOTO Cospnasaemas NosoCTb
arperara Ha TpaKkTop

Puc. 4.1.2 KpoTtoapeHarkHbIi arperaT 1 HapesaHHan KpoToBas ApeHa
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4.2  CrpyKTypa cMCTemMbl MEeIKOro 3aKpbITOro ApeHaKa

1) Kak paboTaeT 3aKpbITbi ApeHaK

Cuctema Me/IKoro 3aKpbITOro ApeHaa COCTOUT M3 OCHOBHOIO 3aKPbITOro ApeHaxka (nonepeyHoro
OpeHaxka: nonepeyHaa Tpyba M mmapodobHble  maTepuanbl), cobupatowero  ApeHa
(HenepdopupoBaHHan  KonnekTopHaa  Tpyba), BCMOMOraTe/lbHbIX  3aKPbITbIX  APeH,  YCTbA,
rMAPaBAMYECKOrO 3aTBOPa M BEpPTUKaNbHOM Tpybbl (Puc. 4.2.1). dopma 1 ycnoBua ApeHaxa Lenesoro
Nons A0NXHbI 6bITb OLEHEHb! 10 OKOHYaTe/IbHOMO MNPOEKTUPOBAHNA CUCTEMbI U KOMMOHEHTOB, YTObbI
o0becneynTb MaKCUMa/bHYHO MPOM3BOAUTENBHOCTb M 06eruMTb 0bCayKMBaHMe. BcnomoratenbHble
3aKpbiTble ApeHbl A0MKHbI BbITb pacnpeaeneHbl MO BCeMy MO U coeapHeHbl C MonepedHbIM
ApeHaxkoM. MHOUNbTpaLmMoHHanA Boda Noc/ie NPOMbIBKM NOCTYNaeT Yepes BCNoMOraTe/ibHble 3aKpbITble
ApeHbl B NONepeYHblii ApeHak, 3aTeM B KOJNEKTOPHYIO TPYBY M B KOHUE B OTKPbITbIA APeHaMHbIN
KaHan.

CKBarKu1Ha pasrpy304HOro
BepTukanbHas Tpyba 3aTeOpa
[ |
I yu] [u] [u] a a YeTbe
Cobupatolas aApeHa
(HenepdopurposaHHa
A Tpy6a) [peHaxHblli KaHan
BcrnomorartesibHbIN 3aKpbITbIN OCHOBHOW 3aKpPbITbIN ApeHax

[ApeHax (KpoTtosble ApeHa) (nepdopuposaHHas Tpy6a)

N

CHpoc BoAbl Noc/ie NPOMbIBKM
s i W S (AT

L

V \

0

‘1n T R

Puc. 4.2.1 CtpyKTypa cuctembl enoro 3aKpbITOro ApeHaxa

2) O6beM CTOKA 3aKPbITOro ApPeHarka

BHeapeHMe cuCTEMbl MEIKOTO 3aKpbITOro ApeHaka TpebyeT onpeaeneHus obbema CTOKa
33KPLITOrO [peHarka BO Bpemsa MPOMbIBKM. O6bEM CTOKa 3aKpbITOro ApeHaxka onpesenserca
HeobXOAMMOCTbIO YAaNEeHUs M3ObITOYHOM BOAbl Yepes 3aKpbiTbli APEeHark 33 YKasaHHbIM nepuos,
Bpemenm (MAFF 2000) 3. MpombiBo4Has Boaa NOC/e 3aTOMIEHNA NONA PasAeNAeTCA Ha: BOAy, KoTopan
OCTaEeTCA Ha NOBEPXHOCTM MOYBbI; BOAY, KOTOPas BbITEKAET B OKPYHKAIOLLME APEHAKHbIE KaHaslbl; BOAY,
KOTOpan yXo4uT B rPYHTOBYIO BOAY; BOAY, KOTOPas BbITEKAET Yepes 3aKPbITbIi ApeHarK; 1 Bogy, KoTopas
ucnapsetca. B aTom pyKoBoACTBE 06bEM CTOKa 3aKPbITOrO ApPeHaxka NPeaCTaB/eH Kak exeqHeBHbI
06bem BOZbl, KOTOPbIN YAANAETCA Yepe3 MesIKMe 3aKpbiTble ApeHbl. ITa MHGOPMALMA UCMONb3YETCA
ONA ONpefeneHVs MHTEPBa/loB MEXKAY KPOTOBbIMM APEeHaMW U OMAaMETPOB NepdOpPUPOBAHHLIX U
cobupatoLmx Tpy6.

CTaHAapTHLIN AMana3oH obbemMa CTOKa 3aKpbITOro ApeHaka a1o 10-50 MMm/a, ansa cenbxosyroguii;
daKTHUecknii 06beM CTOKa, pasmepbl LENeBoi NoWaamn, SKOHOMMYecKas 3GdeKTUBHOCTb, U T.4,,
onpeaeneHbl Ha OCHOBE NOEBbIX AaHHbLIX NOTYYEHHbIX C MO/El C MOXOXKMMM CBOMCTBAMM.

3) CTpyKTypa cMcTeMbl MENKOTO 3apbITOro ApeHaxa

a. OCHOBHO 3aKpbITbIli APeHaXK (nonepeyHbIi ApeHask)
OCHOBHOM  3aKpbITblA  APEHaXK, HanpaBnseT

FPYHTOBYIO BOAY WM MPOMbIBOYHYIO GUNLTPALMOHHYHO

BOAY C MO/ B KO/IJIEKTOPHbIE APEHa WM ApeHaXKHble

KaHasbl, cocTouT 13 nepdopmrpoBaHHbIX TPy, 06CbINKM

n mmapodobHoro Mmartepuana. [lonepedHbie TPyObI

CaZ4 s 4

<€— TlosepxHocTHaanousa —T %

MapodobHbI maTepran
(p1coBasn wenyxa, nT.4,)

cobupatot OKpY*KatloLLyto FPYHTOBYO Boay n . 4— Obcbinka

GUNBTPALMOHHYIO BOAY, U OTBOZAT UX € nons. O6cbInKa O‘_ MonepeyHan Tpyba "O
COCTOUT M3 BOAOMNPOHULAEMOro matepuana, KOTOprVI Puc.4.2.2 MNonepeyHoe ceveHne
HaKNaabIiBaeTCA Ha nonepeyHbie TpY6bI, nomoraet OCHOBHOrO 3aKpPbITOro ApPeHaXKa

dunbTpOBaTh CTOK BOAbl, MOCTynaloWwmii B Tpybbl, U
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TaKKe CAYKUT, 018 NOAAEPXKaHMA BOAOMPOHULAEMOCTH, YBEIMYMBAA M/IOWAAN APEHUPOBaHWA.
MapodobHble MaTepuanbl PasMELLAOTCA HaZ OOCLINKOM M CAYKaT 418 HanpaBAeHMA NMOTOKOB BOAbI,
CobpaHHOW € NoNA B NonepeyHble TPYObl, TaK e 0becneumBatoT ApeHNPOBaHMA NOTOKa BOAbI, AeCTBYA
KaK 6onbLUIoW BoAHbIN NyTb. OBcbInKa 1 MapodobHble MaTepMasibl YacTo COCTOAT U3 OLHOTO TOrO e
TMNa MaTepuana, U BMecTe YNOMMHAIOTCA KaK rnapodobHble matepuansl (Puc. 4.2.2) (Accoupauma
Pa3BUTMA FOPHOIO CeNbCKOTo Xo3aiicTaa, 1989r.) 4.

B kauyectBe OCHOBHOIO 3aKpbITOrO ApPeHaXka, C YYETOM MEXaHWYeCKOro coctaBa MoYBbl U
BOAOMNPOHULIAEMOCTM MOYBbI, CPean Apyrx GaKTopo., nonepeyHble TPyObl AW TONbKO rMapodobHble
MaTepuasnbl MOryT 6biTb Mcnonb3osaHbl (MAFF 2000) . Ecam nonepeuHble Tpybbl He yKaapiBatoTCa, TO
MaTepuasbl, TakKMe Kak BambyK, XBOPOCT M rasibka moryT ObiTb MCNOMb30BaHbl ANa obecrneveHus
NPOHML@EMOCTU.

b. KonnektopHan gpeHa

KonnektopHas apeHa CoeaMHAETC C KOHLOM MOMepeyYyHoro ApeHaka PacnosoxKeHHOro
BHM3 MO TEYEHMIO U OTBOAMT PUAbTPALMOHHYIO BOZAY, COBPAHHYID BCMOMOraTebHbIMM
3aKPbITbIMW  APEHaMM W MOMNepeyHbIM APEHAKOM B OTKPbITbIA ApPeHaHbl KaHan. Ans
KO/INEKTOPHOro ApeHa He TpebyeTcs Ucnosib30BaHUA NnepdopupoBaHHbIX TPYO, MOCKO/bKY BOAA
C NOBEPXHOCTU MOJIA HAMPSAMYIO He NOCTyMaeT B Hee.

. BcnomoratesibHble 3aKpbITble ApeHbl

BcnomoratenbHble 3aKpbiTble ApeHbl HanpaBAAT GUALTPALMOHHYIO BOAY, BO3HMKAIOLLYHO Ha
NOBEPXHOCTU Mons (Hanpumep, MPOMbIBOYHAA BOAQ@, LOXAEBasA BOAa) B MOMEPEYHbIM APeHa.
BcnomoraTtenbHble 3aKpbITble APEHbI COEAMHAOTCA CO Cloem MapPodobHbIX MaTepuanoB OCHOBHOTO
3apbITOro ApeHaxKa, YTobbl HaNPaBAATb COOPaHHYI0 GUABTPALMOHHYIO BOZY K OCHOBHOMY 3aKPbITOMY
OpEeHaxy.

[nnHa KpoTOBOro ApeHa MOXKET ObiTb OrpaHWYeHa YKNOHOM 3eMM U [yBUHOW OCHOBHOTO
3apbITOro ApeHaa, HO 0BbIMHO AOCTUIAET YCTaHABAMBAEMON AMHbI A0 200 M Ha NAOCKMX NIOLLAAAX
(Kuarasa u ap. 2010r.) Y. Mo mepe yBenuueHMsa AMHbI KPOTOBOTO JIPEHa, TaKke yBenMuMBaeTca
BOAOCOOPHaA NOLLAAb OCHOBHOIO 3apbITOro ApeHaka. CTPOUTENBCTBO HAPE3HOMO KPOTOBOIO ApeHa
MOMET MPUBECTU K BO3HMKHOBEHWIO MPEVMYLLECTBEHHOTO MOTOKA, KOTOPbI MOMET Bbl3BaTb 06Bas
oTBEPCTMA ApeHbl. [o3ToMy, NPY NPOEKTUPOBAHMM HApPe3HbIX KPOTOBbLIX APEH HYXKHO BKIOYUTL MepbI,
KOTOpble MUHUMM3UPYIOT BO3MOXKHOCTb NPENMYLLECTBEHHOTO NOTOKa (cMm. 4.3.3. 1 4.4).

d. YcTbe M CKBaXKMHA pasrpy304HOro 3aTBopa

YCTbe PacnosioXKeHO B KOHLIE CMCTEMbI 3aKPbITOTO APEeHaXKa BHU3 MO TEYEHWMIO M BbIXOAWT Ha
OTKPbITbIA ApeHaKHbIN KaHan; Koraa Tpebyetca KOppPeKTMpoBKa obbema C/IMBa, TORdA OTKPbIBaeTCA
rMapaBAnyecknii 3aTBop. YTobbl NpeaoTBpaTUTL MOBPENKAEHUA YCTbA W 3aTBOPA CTPOUTE/IbHOM
TEXHWKOM BO BPEMS BbIEMKM MPYHTa MPW OYMCTKE AHA APEHAXKHOTO KaHasia, onepaTopy MallMHbl HYXKHO
CoobWKMTb 3apaHee 06 X MECTOMOJIOMKEHMSAX. 3aTBOPbI KNAacCUPULIMPYIOTCS, KaK BEPTUKaIbHbIN TUM U
BEHTUAbHBIN TvN (Puc. 4.2.3) (MAFF 2000) 3.

@ BepTuKa/bHbIN TUM Pasrpy304HOro 3aTBOpa
Ona perynvpoBkn obbema cbpoca BOApl M3 3aKPLITOTO ApPeHarka OTKPbIBAETCA MM
3aKPbIBAETCA YCTPOWCTBO, BEPTMKA/IbHO BCTaB/IEHHOE C NOBEPXHOCTM 3EMIM B MOMNepeYHyto Tpyby
VAU KONNEKTOPHYlO Tpyby. BeToHHas

pr6a nm nop'o6Hoe yc-rpoﬁc-rBO BepTI/IKaI'IbeII\;I TV 3aTBOpPa

AOIKHO 6bITb YCTaHOB/1IEHO ANA 3alUnTbI BeHTWAbHBIN TN

BEpPTUKaIbHOIo 3aTBOpPa oT

nospexaeHna AomallHMM CKOTOM UK \

4yemM-TO Apyrumu. [ O ] I I ]

MonepeuHas Tpy6a ‘ﬁ Monepeyran Tpyba

® BeHTUNbHbIM TV pa3rpyso4yHoro [peHasHbIi KaHan

3aTBOpPa

. Puc 4.2.3 Tunbl 3aTBOpPa
Bbixog, nonepeyHor Tpybbl wam
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KO/IIEKTOPHOM TPYObI Ha OTKOC APEHAXKHOTO KaHana (T. e. YCTbA) 3aKPbIBAETCA KPbILWKOM 3aTBOpa
(BeHTMNEM), OBbEMOM COpacbIBAaeMOoi BOAb! PEry/IMPYeTCsi, OTKPLITUEM W 3aKPbITUEM KPbILIKM
3aTBOpA.

e. BepThkanbHan Tpyba Ha OCHOBHOM 3aKPbITOM ApeHaxKe
MonepeyHble ApeHa He MOryT ObiTb 3ameyeHbl C MOBEPXHOCTU 3eMu, MosTomy Tpebys
YCTAaHOBKM GETOHHOMO CMOTPOBOMO KOJIOALA HA MCTOKOBOM YacTu MonepeyHon TpyObl, KOTOPbI
CBA33H C MomMepeyYHbIM ApeHa)Kom. I3TO MO3BONAET OMPeae/UTb MECTOHaXOMAeHWe ApeHa ¢
MOBEPXHOCTU 3eMIM, @ TaK Ke AaeT AocTyn K Tpybe A/1a O4MCTKM U 0BCayKMBaHWSA, Koraa
GYHKLMOHMPOBaHME ApeHaa yxyaLaeTca (Hanpumep, npu 3auneHue neckom) (MAFF 2000)3.

4) MeToap! ApeHaxa

CyWecTByIOT ABa METOAA 3apbiTOro APEHaXKa: NPSMOM [ApeHaXk, NMpu KOTOPOM MOMepeyHblit
[APEHaXK HenocpeacTBEHHO COeAMHEH C APEHAXKHbIM KaHa/I0M, M KOJIIEKTOPHbIN APEHaX, MPU KOTOPOM
MHOXeCTBEHHbIe NonepeyHble JpeHa CoeanHEHbI C ApeHaXHbIM KaHanom (MAFF 2000) 3.

a. MNpaAmoi gpeHark

JT0 - MeTof, ApPeHaa, rae yCTbe MOMEpPeYHOro ApeHaXka HemnocpeacTBEHHO BbIXOAWT Ha
ApeHaxkHbI KaHan (Puc. 4.2.4). Ecim ycTbe cBA3aHO C HOO/bLUMM APEHaXKHbIM KaHa/loM C BbICOKMMM
OTKOCaMK, TO 0B6bem 3eM/IfHbIX PaboT CBA3AHHbLIX C PACKOMKOW W 3acbIMKOW BbIHYTbIM FPYHTOM
yBenuumsaetca. Moatomy, ecnm 60blioe KOMMYECTBO AOPEHAMKHbIX YCTbEB, TO HYMKHO MOCTPOUT
HebO/bLLIOW APEHAXKeN KaHas B None, Kyaa OyayT BbIXOAUTb YCTbs, @ STOT APEHaXKHbIV KaHa/l COeaNHUTb
Cc 6onbWMM AOpeHarkKHbIM KaHaloM BHe nond. lMoaxoAsllee MeCTOMNOJIOXKEHUE [OO/MKHO BbiTb
onpeaeneHo A0 CTPOUTENbCTBa APEHAXKHOMO KaHana B Mosie, YTobbl KaHan He MpensTcTBOBa
Ce/IbCKOXO3ANCTBEHHbIM PaboTam Ha nose.

XOTA MOMKHO NPUMEHUTb METOZ, NPSMOro ApeHaXa K KPOTOBbIM ApeHam, ecTb pPUcK obsana
MoYBbl OKOJ10 YCTbS, KOraa 06bem copacbiBaemoli BoAbl HO/bLLON; KPOME TOTO, AAXKE B NMOYBaAX, CTOMKUX
K 06Bany (Hanpumep, TMM NOYBbI, TAXKENaA [MIMHA), NOYBA OKOJI0 YCTbs ABNAETCA CKNOHHOM K BbICbIXaHMIO
W TPELLMHAM, YBENMYMBAETCA PUCK paspyLleHus. Ecan HeobXoaMMO MCno/b30BaTb MPAMOIA ApeHax AN
Hape3HbIX KPOTOBbIX APEH, TO AO0MKHbI BbiTb NMPUHATBI Mepbl MO NPeAoTBpallieHUIo 06Bana NoYsbl;
HaanM)ep, 2M nnactmaccoBas Tpyba MOXKET 6biTb YCTaHOB/EHA Ha Bbixoge ApeHa (Kutarasa u Aap.
2010r.) .

b. KonnektopHblIii apeHak

ITOT MoAxos, BOB/MEKAET COeAMHEHME MHOTOYMCIEHHBIX MOMEPEYHbIX APEH K APeHaXKHOMY
KaHany (Puc. 4.2.5). Hebonbluoe KOMYECTBO YCTbEBbIX COOPYKEHMIM YNpPOLLAeT 00CNYKMBAHWE, U HET
HMKAKOW HEobXOAMMOCTU CTPOUTL AOMOHUTENbHBIA APEHAXKHbIA KaHan B MOE, KOTOPbIA cO34aeT
Heya06CTBO A1 CeNbCKOXO3ANCTBEHHbIX PAbOT.

B [noLwaab 3aKPbLITOro ApeHaxa
— [1ONEPEYHbIN APEHAK
I KO/UIEKTOPHb I ApeHa
E [ipeHarHbIN KaHan BHYTPY nons
[JpeHarkHbln
KaHan BHYTpU —
rona BonbLuoi
o MonepeyHbliit
APEHaXXHbIN

[peHak

Bonbluon KaHan
[OPeHaKHbIN
MonepeyHsbIii gpe KaHan
KonneKkTopHbIN apeHax
[peHakHbIl KaHan BHYTPY Nons
Puc. 4.2.4 MeTog, NpAMOro ApeHaxa Puc. 4.2.5 MeToAa KONNEKTOPHOrO ApeHaa
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5) Cxema pacrooKeHMA OCHOBHOTO 3aKPbITOro APeHaxKa U BCMOMOraTe/lbHbIX 3aKPbITbIX APEH

YKNOH MoNs ABASIETCA OCHOBHbIM (PAKTOPOM, KOTOPbIM HYMKHO Y4ecTb Npu MPOEKTUPOBaHWM
acrofiOXKEHN OCHOBHOIO 3aKpPbITOro ApPEeHaXka WM BCMOMOraTe/lbHbIX 3aKpbITbiX ApeH. EcTb Aga
OCHOBHBbIX CMOCOBHa NepeceyeHns OCHOBHOTO 3aKPbITOTO APeHaxKa M BCNOMOraTe/IbHbIX 3aKPbITbIX APeH:
MepneHamKynapHbiv u "Enodkoit” (Puc. 4.2.6) (C.K. ynta 2013r.) 2.

a. MNepneHauKyAspHbIA TMN

370, KOrA@ BCMOMOraTe/bHble 3aKpbITble APeHbl COEANHAKOTCA C OCHOBHbIM 3aKPbITbIM APEHAKOM
noA, NPAMbIM YIJIOM, W Yallle BCEro MCMO/b3yeTcs Ha BbIPOBHEHHOM Mosie 6e3 LepoxoBaTocTeil 1 ¢
O[MHAKOBbIM YK/IOHOM. KpoTOBble ApeHbl, KOTOpble CTPOATCA Ha NOCTOAHHOMN MybUHE OT NOBEPXHOCTU
3eMJI1, JOMKHDBI ObITb NPOBEAEHbI C YHETOM YKIOHA MOAA, TaK, YTOObI CTOKM BOAbI TEKAM K OCHOBHOMY
3aKPbITOMY APEHAMKY.

b. Tun "enoukoi”

B 3TOM pacnonoeHuu BCMOMOraTe/ibHble 3aKpbITble APeHbl CBA3aHbl C OCHOBHbIM 3aKpbITbIM
[OPEHAXXOM Mof, YI/IaMK, KOTOpble COMAcyoTCA C NOAEBbIMM HEPOBHOCTAMM. 3TOT AM3aliH Yallle BCEro
MCnonb3yeTca B MOMSX, KOrAa BOAA BO BCMOMOraTe/lbHbIX 3aKPbITbX ApeHax 6yaer Teub B
NPOTUBOMONOXKHOM HaMpPaBIEHUN, EC/TN NEPNEHANKYNAPHbIN TUMN UCMONb30BaNCA Obl.

OCHOBHO 3aKpPbITbIV APEHAXK

—————— BcriomoratenbHas 3aKpbiTas ApeHa

KoHTVDHas AMHua

MepneHAUKYNAPHBIA TN Tun "enoukoi”

Puc. 4.2.6 KoHueNTyanbHan AnMarpaMma CUCTEMbI 3aKPbITOrO ApeHarka

4.3 [poeKTUpOBaHUE U peann3auma MesIKoi 3aKPbITOM ApeHaXKHOM cucTeMbl

Mpn YCTaHOBKE CUCTEMbI MEJIKOTO 3aKPbITOTO APeHa)ka Ha nose, HeobxoaMMO WMCCNeaoBaTb
nosesble YCI0BUA U U3y4nTb MONE A0 NPOEKTUPOBAHMA APEHAKHOW CETH, YTOObI rapaHTMPOBaTb, 4/1A
obecrneyeHna COOTBETCTBYIOLLETO APEHMPOBaHMA GUNBTPALMOHHOW BOAbl APEHAXKHOM cuctembl. B
OT/IMYMEe OT OTKPbITbIX KAHA/NOB, MENKME 3aKpbiTble ApPEeHarKHble CUCTEMbl OCHOBBIBAKOTCA HA
NPONOMKEHHbIE TPYObI, KOTOPbIN HE NO3BOAAIOT ONPEAE/IUTL UCTOUHMK NPobaeMbl, KOfaa paspbiBaeTca
CTOK BOApl. Bo Bpems CTpoMTeNbCTBA HYXKHO KOHTPO/AMPOBaTb YPOBEHb [Ha TPaHLWeW, 4TobbI
obecneunTb YKAOH C Y4ETOM KOHTYpa MOAA, U NPUCTaZIbHOE BHUMAHWE AO0/MKHO bbiTb 0bpalLeHo Ha
MeCTa coeauHeHus Tpyb; Tpybbl AO0MKHbI ObiTb TLWATENIBHO OCMOTPEHbI HA NpeaMeT NOBPEKAEHUS.
Kpome TOoro, B Mectax, rge MybuHa 3aneraHua nonepeyHbix TPYO MesKas, A/IMHA  HOMeM
KpOTOAPEHaXKHOro arperaT Ao/1KHa bbITb OTPerynpoBaHo, YTobbl He HaHecTu yLiepb Tpybe.

MPOEKTUPOBLLMK WU CTPOUTENb APEHAKHON CETU AOMKEH MOMHUTL MYHKTbI, YNOMAHYTbIE HUMKE
OTHOCUTE/IbHO Pa3/IMYHbIX KOMIMOHEHTOB ME/IKOM 3aKPbITOM CUCTEMbI PEHAMKa:

1) OcHOBHOW 3aKpbITbIV ApeHaxK (MonepeyHas apeHa)

a. Matepwmansl

[na obecneyeHns nocneaoBaTENbHON WMHPUABTPAUMM W MOCTYNJIEHWUA CTOKA BOAbl Yepes
nonepeyHble [ApeHa, HYKHO BblbpaTb nNepdopupoBaHHbIE TPYOblI ONPEaEeNeHHOro  pasmepa
MONEPEYHOro CeYEHUs, MPOYHOCTH, AOATOBEYHOCTM M BOAHOM MOMMOLLAEMOCTH, KOTOpble OyayT
NPaKTUYHbI M 3KOHOMMYHbI (MAFF 2000r.) 3. MepdopunposaHHble Tpybbl, 06epHyTble B HETKaHble
MaTepMasibl UM CETYATLIN MaTepuran, ByayT NpeaoTBPaLaTb NOCTYNAEHMA rpasu B TPYObI.
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b. Tny6uHa 3anoxeHus Tpyb

Ona coefHeHNA HapesHbIX KpoToBbiXx ApeH (Ha mybuHe 0,6-0,9 M), Tpybbl A0MKHbI BbITb
yNoOXeHbl Ha rybuHy 0,8-1,0 m HUXKe noBepxHOCTU Nnosis. MNpoKnagka Tpyb AomKHa ObiTb OcyLLEecTBAeHa
TaKMm 06pa3om, YTobbl YKIOH Bbl/ib B HAaNPaBAEHUN BHU3 MO TEYEHWUIO, U TPYObl Pacnonoxmnamnch 6es
n3rmboB. BbicoTa yCTbeBOM TPYObI, COeaMHAIOLLIENCA K ApeHaXKHOM Tpybe, A0MXKHa ObITb BbilLE YPOBHSA
BOZbl B APEHAKHOM KaHane; YUnTbIBas, YTO YPOBEHb BOAbI B APEHAXKHOM KaHa/le MOXKET NOBbILLATLCA B
pesynsTate NPOMbIBKM 3UMOWM, HEODBXOAMMO U3Yyu4MTb YPOBEHb BOAbI 3a Npollealine nepuvogpl Ana
onpeaeneHus BbICOTbl YCTbA.

c. Yron yKknoHa n gnametp Tpyo

OpOHO 13 NPenMyLLIECTB PACMONOKEHUA YCTbA Ha 6o/lee HM3KOM YPOBHE B APEHAXKHOM KaHase
COCTOUT B TOM, YTO Yro/1 YKIOHA COeAMHAIOLLENCA TPYObl MOXKET ObITb Kpyde, KOTOPbIA YBENYMBAET
pacxog, Bogp! U TakKMM 06pa3om, YTO NO3BOJISIET UCMO/b30BaHWE TPYO  MeHbLuero guametpa. Ho B To
e camoe Bpems, TaKoe PacriofioXKEHME YBEIMUMBAET 0ObEM 3eMJIAHbIX PAaboT MpuM KomKe TpaHLeun B
KOHLLE BHM3 MO TeYeHMIo; TaK KaK, BHauasie BBEPX MO TeYeHUIO TybMHa 3aN10KeHWs TpYD, OTHOCUTE/IbHO
MEJIKOE, 3TO YC/IOXKHAET COeAMHEHME APEHAXKA C HAPE3HbIMM KPOTOBbIMM APEHaMW, U YBESUYUBAET
PVCK, 4TO TPYObl MOTYT ObITb MOBPEXKAEHbI KPOTOAPEHANKHbIM arperaTtoM. HU3KMIA Yron yKAoHa, MOXKET
COKpaTUTb 06beM pacxoda Boabl B Tpybe. Ecin pacxon Boabl B Tpybe CTAaHOBUTCA CIMLLKOM HU3KOM M
Tpyba HeceT NO/HYHO HarPy3Ky Pacxo4a BoAb! B TeYEHUE 4/IMTENIbHOMO Nepmnoaa, To Toraa Tpyba AomKHa
6bITb 3ameHeHa Tpybo bonbluero AnameTpa. MocKobKY AvameTp TPyObl CUIbHO BAUAET HA CTOMMOCTb
CTPOUTENbCTBA, OMTUMAJIbHLIM  pasmep AuvameTpa Tpybbl [A0mKeH ObiTb onpeaeneH Yepes
BCECTOPOHHWIA aHaN3 Nepuoaa, BO Bpemst KoToporo Tpy6a, ByaeT HecTn NosHyko Harpysky, nepenaga
OaBneHna B Tpybe 1 apHeKTUBHOCTU U3EPHKEK.

Hopma pacxoga Tpybbl MOMET ObiTb BblMWMC/IEHA Yepe3 ypaBHeHMe MaHHWHra, KoTopoe
MCMNO/b3YET PacxoZ, BoAbl 3aKPbITOro ApeHa 418 NPOMbIBKM, M/I0LW@Ab NPOMbIBKM, YroN YKIOHA TPy6bI, U
KO3bDULMEHT LLIEPOXOBATOCTU CTEHOK TPYObI KaK NepemMeHHble NapamMeTpbl.

Bbluncnenue (npumep)
CKOpOCTb NOTOKa V (M/C)  MOXKeT 6bITb BbIMUCAEHA, UCTNO/b3YA YpaBHeHUe MaHHMWHra:

V= 1_ R2/3|1/2
n

rae n - KoadPULMEHT LLIEPOXOBATOCTU TPYOBbI, R (M) - rmAapaBanYecknii paamyc (nonepeyHoe ceveHne
/ CMOYEHHbI MEePUMETP MPU MPOXOXMAEHUN BOAbl), WU | — rMAPaBANYECKMIA YKIOH. YuuTbiBas
roppmpoBaHHOCTL Tpybbl avametpom 100 mm M KoadpduupeHTom wepoxosatoctn 0,016,
YCTaHOBMEHHbIN yKkoH | = 1/800, n 80%-aa mybuHa Bogpl, nonepeyHoe ceyeHne 0,0067 Mm% u
CMOYeHHbI nepumeTp 0,22 M, CKOPOCTb MOTOKA V BbIYUCIAETCS Kak:
v =(1/0,016) x (0,0067/0,22)%>x (1/800) 2= 0,22 m/c

Takum 0bpa3om, HopmMa pacxoda BblumcaeHa Kak: Q = 0,0067 x 0,22 = 0,0015 m/c (1,5 n/c).

MpuHUman pacxoq, 3aKpbIToro apeHa 12 mm/a v BomocbopHyto nnowaas 1,0 ra, pacxopq,
3aKPbITOro ApeHa q BblumcaeHa Kak 120 m3/a, (1,38 n/c).

Mockonbky Q 6onblue yem g, 06bEM pacxosda Bogbl 3apbITOro ApeHa, TakKMm obpasom, byaer
paBHO Hopme 80 % oT AnameTpa TpyObI.

2) MoHTaX OCHOBHOTIO 3aKPbITOrO peHarKa
Mpouecc MOHTaXKa OCHOBHOTO 3aKPbLITOro ApeHarka NokasaH Ha Puc. 4.3.1.

a. OnpegeneHne N(MHUM gpeHa

MecTononoXeHna YCTbA, KOIEKTOPHBIX APEH M MOMepPeYHbIX APeH onpeaensatoTca COrIacHO
OV3aiiHy CETU 3aKpbITOr0 MENKOro ApeHaxka. [Jo YCTaHOBKM MOMEpPeYHbIX M KOANEKTOPHbIX TPyd
HeobXoaMMO OTMETUTb TOYKM C MMHUMANBHLIM WMHTepBasiom 20 M BAONb /IMHWM, KOTOpOK ByayT
YCTaHOB/IEHbI APEHA, A1 KOHTPOAA MYOUHbI yKNagkm  Tpyob.
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| MpoeHTMdMKALMA CoNeHbIX Y4acTKOB HaKOMIeHNA |

MpoexT | WsyueHme nons v APEHasKHOTO KaHasia |

| MPOEKTUPOBaHME CETU 3aKPLITOTO APeHaxa |

]
v

| OnpesesieHre MHUN ApeH |

Mogarotoska lMogroToBKa matepuranos | l

| OnpegeneHue ypoBHA MybuHbI ApeH |

v
| PbiTbe TpaHLel ana apeHa |

y
CrpouTenbeTBo | YKnasKa nonepeyHbIx Tpy6 I—’l YcTaHoBKa Tpy6bl |

®dopmmrpoBaHme coa u3 —>| 3anonHeHwe rmapodobHbIM MaTepUanom |
mapodobHbIX MaTepranos

| 3acbinaHune BbIHYTbIM IPYHTOM |

Puc. 4.3.1 CtponTtenbCTBO OCHOBHOIO 3aKPbITOro ApeHarka

b. CTpouTenscTo TpaHiuen

[NnAa KOMKM TpaHLIEM MOMKET MPUMEHATBHCA PYYHOM, MEXaHWUYECKUA WAN KOMOMHWMPOBAHHDIM
cnocob. O6bem 3em/isHbIX PaboT, ByAeT NPOMOPLIMOHANIBHO K LUMPUHE, YOUHE W OJIMHE PAcKOMOK.
YunTbiBaA CTOMMOCTb PAcKOMOK M 0Obem Heobxoaumbix mMAPodOOHbIX  MaTepuanos, LWMPUHA
PaCKOMOK [I0/1KHA BbITb Y3KOM HACKO/IBKO STO BO3MOXKHO.

[na AAVHHBIX TpaHLWEeN MaLLMHHAA packonka bonee adpdeKTMBHA, YemM pyyHas. [J18 MaLLUMHHOM
PacKOMKM  OBbIYHO MCMOMBb3YETCA SKCKABATOP MM TPaHLUEEeKoNaTe/lb; C/IN UCMO/b30BaTb IKCKABaTOP,
TO HYYKHO BbIOpaTb 60/1€€ Y3KMI MO LUMPUHE KOBLL.

MocTynneHne BOAHbIA HAa AHO TPaHLEW BO BPEMA PACKOMOK 3HAUMTENbHO OrpaHUYMBaET
CTpouTe/ibHble PaboTbl; YTOObI M36EXKaTb ITOrO, PbITbE KaHaBbl AO/TIKHO ObITb BbINO/IHEHO, KOIA YPOBHM
TPYHTOBOW BOAbI HUKE, AHA TPaHLLUEN U YPOBEHb OCAA0K HW3KMIA. Kpome Toro, packonKu AoMKHbI ObiTb
BbIMNO/IHEHbI B HAaNpPaBAeHUN "oT yCcTbA K UCTOKY", Boaa He ByAeT HaKan/MBaTbCs B TPAHLLEW.

Mpy BbIKaNbIBaHWM TPaAHLUE HYXKHO KOHTPO/AMPOBAaTb YPOBEHb MYOWHbLI, YTObbI M3b6EXaTb
BO3HMKHOBEHMS 06PaTHOIO YK/IOHA M Ype3MEpPHOI LiepoxXoBaTocTU. MNoCcKobKy, bonee BEPOATHO, YTO
LLEPOXOBATOCTb NMPOM30MAET, NPW PACKOMKE IKCKABAaTOPOM FyOUHY HEOBXOAMMO NPOBEPATL B KarKAOM
KOHTPO/IBHOM TOUYKe Cpa3y Nocie PacKOMOK, YToObl NPUAEPIKMBATLCA 33JaHHON [yBUHBI B NPOEKTe.
Mocne MalUMHHOM PacKomnKM, AHO TPAHLLIEW AOMKHO ObITb BbIDOBHEHO BPYUHYHO MO BCEM A/IMHE KaHaBb,
4TOObI COOTBETCTBOBATL MPOEKTHBIM NMapameTpam. 118 py4HOro Tpyaa LWMPKHbI TPAHLLEN AOMKHO ObITb
MUHUMYM 40 CM, U 418 KOHTPOASA YPOBHA YOUHbI HYXKHO YCTAaHOBUTb PAsMETKM Ha OLHOM CTOpOHe
TPaHLUel, Hanpumep, NPOTArMBan IMHUIO U3 WHYPOB. Mcnonbayemas IMHUA BblPaBHUBAHWA AO/KHA
ObITb IETKOM M CUIBbHOM, U GUKCMPOBATLCA Ha MPOMEXKYTKe He Honee 10 m, 4TOObI NPeaoTBPaTUTL
JIMHWIO OT NPOBUCAHWA.

¢. Yknagga Tpyobl

Mocne npoBepKKn ybuHbI AHa TpaHLUeu, yknaabisaetca Tpyba. [Jna npenoTspalleHna obsana
OTKOCOB TPAHLUEW, HAaKOMEHMA Ba/lyHOB WM KOMKOB rpyHTa nog, Tpybamu TpebytoTca akKypaTHOCTb BO
BpemMsa yCTaHOBKM Tpy6. TpyObl A0MKHbI ObITb NAOTHO COEAMHEHDI APYT C APYrOM, YTODbI NPeaoTBPaTUTb
CMELLEHMS U YTEUKY.
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d. 3acbinka rmapodobHbIM MaTepraiom

PucoBas wenyxa, ApobneHble KamMHU (rpaBui), Liena, U NoAobHble maTepuanbl MOTyT ObITb
“CMoNb30BaHbl B KaudecTse rmapodobHbix matepuanos (MAFF 2000) 3. MapodobHble matepuans
3acbINatoTCs, NOKa TOALWMHA MMAPodObHOro €1oA He OyaeT AOCTaToMHA A8 YCTAHOBKU COEAMHEHUA
BCMOMOTATE/IbHbIX 3aKPbITbIX APEH C TPYOOW. YuMTbIBas CHMMAEMOCTb MaTepuanos, 60/1blIoi 06bem
rmMapodobHbIX MaTePManoB AO/XKEH ObiTb BHECEH M yTpamboBaH. Mi3meHeHWe nonepeYyHoro ceyeHus
BbIKOMAHHOM TpaHLWewn (Hanpumep, BCieaACTBME 00Basia OTKOCOB) B/AMAET HAa 0O6BEM BHOCMMbIX
rMapodobHbIX MaTePUaNoB; NO3TOMY 3TW MaTepuasnbl AOMKHbI OblTb o6aBneHbl cpasy nocne
YCTaHOBKW TPyObl.

e. O6paTHas 3acblInKa BbIHYTbIM FPYHTOM

MNMocne [OCTAaTOMHOrO 3ano/iHeHWA MAPOPOOHBIMM MaTepuasamu, TpaHwea AOO/KHa ObITb
06paTHO 3acbiMaHO BbIHYTbIM TPyHTOM. OB6paTHasa 3acbiNka AO/MKHO ObiTb CAENAHO BPYYHYO M
aKKypaTHO, 4TobbI M36eXaTb NoBperaeHUA TPyb. BbicoTa 06paTHO 3acbinaemoro rpyHTa A0/KHa ObiTb
BblLLE, YEM OKPYXKAIOLLMIA YPOBEHD 3EMM BAO/b TPAHLUEN, TAaK Kak MPOUCXOAUTL NOCAeyoLLAA YCaiKa
06paTHO 3aCbINaHHOTO rPyHTa.

3) KonnektopHble ApeHbl

YKNagKa KONNEKTOPHbIX APEH, Kak M MonepeYHbIX ApeH, TpebyeT yCTponCTBO TpaHLen 334aHHOM
ry6MHbl U €ro COOTBETCTBUA OMNpeaesieHHOMY YKAOHY. lMonepeyHas ApeHa M KOAIEKTOPHan ApeHa
[OMKHbI ObITb COEAMHEHbI Yepe3 coeguHUTenV Ana TPyd AOCTaTOMHO Tyro, YTobbl NMPeaoTBPATUTHL
CMeLLeHME U yTeuKy Boapl. ECIM nonepeyHble ApeHa PacrnonoKeHbl C 0BeNX CTOPOH KONEKTOPHOIO
APeHa, TO MX PacrnoNoXKeHUe JOMKHO ObITb CNIPOEKTUPOBAHO TaKMM 06pa3om, YTODbI UX COEANMHEHUS C
KOJIIEKTOPHOM TPYOOI He Dbl Ha OAHOM TOUKE, YTOObI BOAbI M3 Pa3HbIX NOMEPEYHbIX APEH He MeLlann
apyr apyry (JIID 1993r.) ©. MockonbKy ycTba ApeH MOrYT GbiTb MOBPEXAEHbI AOMALLHUM CKOTOM,
KonaTte/IbHOM TEXHWUKOM U T.4,., TO OHW A0MKHbI ObITb 3aLUMLLEH YCTPONCTBOM U3 BeTOHA UM MeTana.

4) BcnomoraTtesibHble 3aKpbITble ApeHbl (Hape3HOM KPOTOBbIV ApeHarK)
a. CTpouMTensCTBO KPOTOBbIX APeH

HapesHoit KpoToBbii apeHark 31o oteepcTue (10 cm x 10 cm) co3gaHHoe nog 3emelt Ha rybuHe
60-90 cm. lMpoKknagpiBaTb OEPHOBblE OTBEPCTUA C OMNPEAENEHHbIM YKNOHOM He BO3MOMHO, ecu
MOBEPXHOCTb MO/ HEPABHOE; MO3TOMY, KpaliHe Ba)KHO, YTODObl HapesHble KPOTOBble ApPeHbl Oblau
CO34aHbl Ha BbIPOBHEHHOM Mosnie. Heobxoaymo, YTobbl HEPOBHOCTM NOA BbLIN BbIAB/IEHbI 3apaHee,
yToBbl MaKCMMasbHO BO3MOMHOW CTEMEHN YMEHbLIWUTL BAMAHME NPOPUAA MOBEPXHOCTM MOAA U
CMPOEKTUPOBATL U CHOPMMPOBATL KPOTOBbIE APEHbI  TaKMM CNIOCOBOM, YTOObI BOZA B MYCTOTaxX TEK/A B
nonepeyHble ApeHbl. B cBOMX X03aicTBax ¢epmepbl 0BbIMHO MCMONL3YIOT NOAMB Mo 6oposaam,
KOTOpble HapEe3aloTCA C YYETOM YK/IOH3;

H (cm) Ks (cm/c)
HapesHble  KpoTOBble — fpeHbl  Toxe — 0 10t
= 20
$OPMUPYIOTCA B TOM Ke HanpaBaeHuu, YTo s 30 10°
n 6oposabl, MO3TOMy Yy Hux 6Oyger @ 15 ==== 20  10*
[J] — ¥
OAMHAKOBbIN YK/IOH. BbICOKMIA pacxos Boapl & 20 10°
v > N o o
YBE/MUMBAET PUCK 3PO3UM  BHYTPeHHelt 1 AN H: MaxoTHbIi4 ol
. B N Ks: KoagpduipteHt
CTEHbl MONIOCTM KPOTOBbIX ApeH; Moatomy, 2 )
= nonesov BOAO-
HYXXHO nsberatb KPYTbIX YK/NIOHOB, nNpu * 5 NPOHMLIAEMOCTU
v o
HapesKe KPOTOBbIX APeH. MaeanbHbIli yKNoH @
I
[0MKeH 6biTb mexkay 1/500 1 1/1000. < 0
YKIQZOUHbI  MHTEPBaN  Mexay 0 10 20 30 40 50 60
OCHOBaHMM  pacxoda  NPOEKTUPYeMoro Puc. 4.3.2 HTepBan yKNaaKm KPOTOBbIX ApeH
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3aKpbITOro ApeHaxa, KoapoduuMeHTa nonesort BOAONPOHWULIAEMOCTU U TOJILUMHBI MAXOTHOTO CAOS.
YunTbIBas, UTO 3aK/1aAbIBaEMbIN PACXog, 3aKpbIToro gpeHaxa (D) 10-50 mm/a, KoapduupeHT nonesoi
BogonpoHnuaemoctu (Ks) 10“-10° cm/c n TonwwmHa naxotHoro cnos (H) 20-30 cm, MHTepBan mexay
ApeHamu byaet ot 4 no 18 m. (Puc. 4.3.2).

MponyckHaa CMocobHOCTb KPOTOBOTO [ApeHa 3aBUCETb OT KPYTU3Hbl YK/IOHA; Hanpumep,
B3aMMOCBA3b Mexay yKaoHom (1/500-1/1000) n o6bemom NoToka ana mybuH soabl 30 %, 50 %, n 70 %

nokasaHo Ha Puc. 4.3.3. KoadbuLivenT wepoxosatocTi=0.04
Ytobbl  M3bekKaTb  YNIOTHEHMS 1.0
MOYBbI KOMATeNbHON MALMHOM BO Bpema T g g
= R Y
YCTaHOBKM MonepeyHbIX ApPeH, KPOoToBble E .....................
[IpeHa AonKHb 6biTh MpONOKeHb! Nocne g 0.6 | Fy6uba o1 0%
YKNadKkM nonepeyHbIx JApeH; Pa6ota ; 0.4 | T T T=m=-eoo -
o] =| TnybuHa Bogp1 50%
AO/MKHA MPOBOAWTCA aKKYPaTHO, 4Tobbl & ) 9
He HaHeCTM ylep6 nonepeyHbIM gpeHam  © 0.0 Barazonp 30%
HOXOM paboyero opraHa 1/500 1/600 1/700 1/800 1/900 1/1000
KPOTOAPEHAXKHOrO arperata BO Bpems VK/IOH
paborb. Puc. 4.3.3 YK/I0H 1 06bem NoToKa KPOTOBOrO ApeHa

PacyéT ycTaHOBOYHOIO MHTEPBaa M HOPMbI PAacXo/1a KPOTOBbIMM ApeHamu (mprumep)
YCTaHOBOYHbI MHTEPBAN MEXY 3aKPbITbIMU APeHaMM MOMKET BbiTb PaccyWTaH, UCMob3yA
cneaytolee ypasHeHue (MAFF 2000r.) 3

k

S=2H

x86,4 (D)

rae S - WvHTEpBan Mexay nonepeyHbiMu apeHamu (M), H - TonuwmHa naxotHoro (cm), k -
KoapdULMEHTOM BOAOMPOHULIAEMOCTU O/1A ONPEAENIeHNa MHTepBasa MeXIy nonepeyHbiMM
apeHamu (cwm/c), D — NPOEKTHbIN pacxos, BoAb! 3aKPbITOro ApeHarka (Mm/a), n 86,4 koapduumeHT
KOHBEPCUMU.

KoadpduumeHT BogonponHuuaemoctn (k) nonyydeH, nonpaskon KoadpduUMeHTa nonesom
BOZIOMNPOHULIAEMOCTU, PacCUUTaHHBbIN A5 naxoTHoro cnos (ks):

k=a * ks )

. Tabnuua 4.3.1 MonpaBo4HbIi
e O — NONPaBOYHbIA KOIDGULMEHT 1A NONEBOTO  ykosdduumeHT npubamskeHns (o)

koadpduUMeHTa  BOAOMPOHMLIREMOCTH, U 3HAYeHWs 3akas k 3HaueHMe NpuBAMHEHVs o
NpUBAUMKEHWUA  [aHbl A8 PA3IMYHOTO  MOPAAKA 10-3 cm/s 50
nonesoro KoaddUUMEHTa BOAOMNPOHULIAEMOCTU 10* 100
(Tabnuua 4.3.1). 10° 500

10° 1,000

MpUHMMana BO BHMMAaHWE, CMPOETMPOBAHHBIN
pacxoa, 3aKpbIToro ApeHaxka D 12 mm/a, TonwpmHa naxotHoro cnos H 20 cm, KoadpdULIMEHT Noneso
BogonpoHuuaemoctn ks 10-5 cm/c, U KoabdpmumeHTa BOAONPOHULAEMOCTU ANA onpeaeneHus
MHTEPBaNa Mexay nonepeyHbimm gpeHamu k 5 x 102 cm/c, nHTepBan S Ana 3aKpbITbIX APeH NoayyeH
2x20x(5x10%/12 x 86,4) 2=8 m.

Ecnm onnHa HapesHbIX KpoToBbIX ApeH cocTasnseT 100 m, ¢ NPOMEXKYTKaMM Mo 8 M, C YKIOHOM
1/1000, npun my6uHe Bogpl 30 % (3 cm), U KoadduumeHTe wepoxosatocT nN=0,04, To YpaBHeHUe
MaHHMHra Mo¥eT BbITb MCMONb30BaHO A/19 ONpeaeneHnst CKOPOCTM MOTOKa V 1 obbema pacxoda Q,
KOTOpbI B 3TOM Npumepe 6bin v = 0,06 m/c 1 Q= 0,17 n/c, cooTBeTCTBEHHO.

Ec/M 3an03KeHHbI pacxos, 3aKpbIToro ApeHaska - 12 Mm/a, ApeHakHas nnolaap A BbluMcaeHa
cnefyowmm o6pasom: A MHa 3anoxenma (100 m) x uHTepsan (8 m) = 800 M2, 1 pacxop, g BblUMCIEH
cnepytowmm obpasom: 0,012 x 800/86400 = 0,00011 m*/c (0,11 n/c).
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TaK KaKk Q 60/blue Yem @, B 3TOM C/ly4ae, HAPE3HOM KPOTOBbIN ApeHarK MOMKET OTBOAUTL BOAY
3aKPbITOrO ApPeHarka 3anpoeKTUPOBAHHOTO Ha IyBUHY BoAbl 3 CM.

b. CTpyKTypa KpOoTOBbIX APEH M METOZ, MX GOPMUPOBaHNA

HapesHble KpoToBsble ApeHbl GOPMMPOBaHbl YHUKabHbIM METOAOM. Bo-nepsbix, ABa HOMa
(nepeaHuit HoXK (1) 1 3aaHUIA HOX (2)) 3arnyBAAIOTCA B 3eMJIK0, KOTOPble 3aTeM MOAHMMAIOT NOYBY B
dopme napannenenuneaa Ha 10 cm, co3aasas NoiocTb BHU3Y. 3aTem 60KOBOM pesak (3) nepemeluaert
CMEXHbIA 610K NouBbl Ha 10 cM B CTOPOHY, HEAABHO CO34aHHOM MOMOCTW, OCTaBAAA MyCTOTy ANA
npoxoaa Bofbl (4), KOTOPbIA CAYMKUT 3aKpbITbiM ApeHaxkom (Puc 4.3.4 u 4.3.5). KpoToapeHaskHbii
arperat KpenuTca K TPaKTopy, KOTOpbIiA ero TAHET U co3aaeT 6onee MyboKne KPoTOBUHbI, YeM 0BbIYHbIM
meToziom. COOTBETCTBEHHO Hape3Ka KPOTOBbIX APEH HEC/NOXHaA onepaLms, KoTopyto dbepmepbl MoryT
JIETKO BKJ/IOYMTb B MX 0ObIYHBIN NpoLecc 06paboTkm 3emn.

CyLecTByHOT [iBa Cnocoba, KOTOPbIMM KPOToApEHaXKHasA MalliMHa Hape3aeT KPoToBble APeHbI: OT
NOBEPXHOCTU 3eM/IU U M3HYTPU ApeHaXKHOro KaHana (Puc. 4.3.6). Mo nepsomy MeToay KpoToBble APeHbl
MOHO Hape3aTb KaK CO CTOPOHbI UCTOKa, Tak U CO CTOPOHbI YCTbS, M 3TOT METOZ, MCMONb3YOTCA MU
CTPOUTENLCTBE BCMOMOTaTE/IbHbIX 3aKPbITbIX APEH, KOTOpble COeAMHAIOTCA C NonepeyHbIM ApPeHaX oM.
Mo BTOpPOMY MeTOAy KpOTOBble ApPEeHbl HAPE3atoTCcA TOMbKO OT APEHaXKHOTo KaHania, M Mo3Tomy
KpOTOBble ApeHa UCMOoAb3YHOTCA ANA HENOCPEACTBEHHOrO 0TBOAA BOAb! B APEHaXKHbI KaHan (OKyaa u
Ap. 2015r.) 2.

(2) 3agHuin HoxK

(1) NepenHWin Hox

(4) NonocTb Ans NPOXoKAEHUA BOAb!

Mycrota

Puc. 4.3.4 Kak co3aaTtb KpoToBble gpeHa (PyHKLMM HoKeN)

%)) '_g' &) (e —
/7 £ (2 // % // —
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MepeaHuii Ho (1) n3aaHUAHOX  BoKOBOW pe3ak (3) Co3paétca nycroTa anq
(2) dopmmpyroT 1 NoaHUMAET dopmmpyeT M nepemelligeT  NPOXOMKAEHNA BOAbI
MOYBEHHBIN Napa/vienenvnen, 610K MO4BbI B GOKOBYIO (3aKpbITbild ApeHax) (4).
€03/13Bast MyCTOTY CHU3Y. No/OCTb.

Puc. 4.3.5 [IpurkeHuns obbema NoyBbl BO BPEMA CTPOMTE/ILCTBA KPOTOBOTO APeHa
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<HapesKa OT NoBEepPXHOCTM 3eM/n >

WUcTouHuk: VIHCTpyKUms no akcrnyataumm Kpotosatens
«Cut-drain», Hokkai Koki

Puc. 4.3.6 Kak Hape3aTb KpOTOBYHO ApeHY

C. 410 HEOBXOAMMO YUUTBIBATL MPU CTPOUTE/LCTBE KPOTOBbIX APEH
® [loaxoAsALLmMi MeXaHNYECKUIA COCTaB MoYBbl

MocKonbKy KpOTOBble ApPeHa 3TO MyCTOTbl, @ He TPyObl, HEOBXOAMMO M3Yy4UTb, Cpean ApYrux
npobaem, ocyLecTBUMOCTb GOPMMPOBaHMS NMYCTOT M PUCK 06Bana NoYBbl MOTOKOM BOAbI, A0 Hayano
CTpouTeNbHbIX PAboT. B ANOHMM BEPOATHOCTb CO34aHWA KPOTOBbIX APEH BbICOKA B TMMaX IMIMHAHBIX U
TopdsAHbIX nouysax (Puc. 4.3.7). Ho c apyroii CTOpoHbI NecdaHble U Apyre TWMbl NOYBbl C BbICOKMM
cogepsKaHmnem una Takume Kak S, LS, SC, SCL, SL, SiC, SiCL u SiL (no BcemMMpHO MPU3HaAHHLIM TUMNaM
MEXaHWYECKOro CoCTaBa MoYBbl) ABNAKOTCA HenoaxoaAawmmMmm; [na nonen ¢ MexaHMYecKMm COCTaBOM
nousbl TMN L, HaNpumep, KPOTOBble APEHbl HE COXPAHAKTCA AONTO U AO/MKHbI NOBTOPHO CO3/13aBaTbCA
yepes HecKosbKo neT (Kutarasa v ap. 2010r.) 2.

MNecok (%)

®: [o4Ba HM3MEHHOM 3emn O: MoYBa HU3MEHHOCTU C MEHBLLIEN YCTOMYMBOCTbIO O: MoaxoaaLuas
BY/IKaHMYECKan nousa A: Moaxoaailasn no4sa paBHUHbI 3eMIN

UCTOUHUK: VIHCTUTYT CENbCKOro MaLLMHOCTPOEHMSA, HaLmoHanbHan opraHn3auma CE/IbCKOXO3AMCTBEHHbIX MC(‘J'IEAOBBHMM

Puc. 4.3.7 Tunbl mexaHN4eCcKoro coctaBa No4Bbl, NOAXOASLWME N5 KPOTOBbIX APEH

©® [1ly6MHa KPOTOBbIX APEH

Ha BepxHei 4acT HoXKa KpOTOAPEHAXKHOTo arperata ectb OTBEPCTUA ANA PErYIMPOBKM NO3ULIUN
Hoa (Puc. 4.3.8) Ha KayKAOM HOXe MMeoTca YeTbipe oTBepcTus. Camoe HU3Koe OTBEpCTUE, Npexae
BCEro A1 NPeaoTBPALLEHNA KacaHWMA HOXa 3eMIN, KOrga KpPOoTOApPEeHaXKHbIA arperar HaxoauTca B
TPAHCMOPTHOM MOJIOMEHMWN, XOTA B STOM MOJIOKEHM OHA MOMKET ObiTb MCMONb30BaHA A1 HAPE3KU
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MeJKoro apeHaxka (Puc. 4.3.9). Mcnonbaya ogHO M3 ApyrvX TPEX OTBEPCTUIA, MOMXKHO OTPeryiMpoBaTb
OJMHY HOMKa, Ana 3armybneHus B noyBy Ha 60-120 cm. TAroBoe conpoTUBAEHWE YBEIMUMBAETCS, KOraa
HOXM YCTAHaBAMBAKOTCA  [yDOxKe, TaKKe yBenmnumBaeTca puck aedpopmaupmm nessun. Mostomy, yale
BCEro Mcnosb3yetcsa TpeTe otBepcTus ¢ Bepxy (Puc. 4.3.10), ana co3gaHusa KpoToBUH Ha rybuHe 60-90
cM.

® [IpunogHUMaHMe KPOTOAPEHAXKHOTO arperarta

Bo BpemA CTpouTeNbCTBA KPOTOBbLIX APEH TPAKTOP TAHYLLMIA KPOTOAPEHAXKHDbIA arperat MOXeT
3abyKCcoBaTb, C/IM BNIA*KHOCTb MOYBbI ymepeHHas (Puvc. 4.3.11). Camble BepXHMe CNoM NOYBbI coaepKaT
HebOoNbLUYIO BNAYKHOCTb M HEAOCTAaTOMHO 3/1aCTUYHbI BO BPEMA 3acylMBoro nepuoda. B Takue
nepuoabl BeCbMa BEPOATHO, YTO HOMWM MaLLMHbI HE B COCTOSIHUM pe3aTb NouBy M He yrybnsaoTca B
nousy (Puc. 4.3.12). B Takux cnyyasx, 4nA NpeaoTBPALLEHWS MPUNOAHUMAHMA KPOTOAPEHAKHOTO
arperata HeobXxoAMMO NPUHATL MePbI, TaKME KaK UCMOo/1b30BaHNe GOKOBOIO pe3aka C NIacTMHOW NPoTUB
nogbema u gobasneHnem 100-120-KMN0rpammoBOro rpy3a Ha HecyLuyto pamy (Puc. 4.2.13 n 4.2.14).

MpeanouTUTENbHbIM YPOBEHb PEry/IMPOBKM

g !
OTBepCTMe AN1A TPAHCNOPTHOro OTBEp(_‘rMFl ANA peryinpoBKku
NONOXeHUA HOXK He KaCaeTca 3eMn |'f|y6l4Hb| paﬁoqero opraHa

Puc. 4.3.8 Hox KpoToapeHarKHOM MaLLMHbI

Puc. 4.3.9 MNMonoxKeHne HoXa BO Bpema
TPaHCMOPTUPOBKU

Puc. 4.3.12 MNpunoaHumaHue
KPOTOAPEHAXKHOW MaLUMHbI

Puc. 4.3.11 Tara npy ymepeHHOM BNarKHOCTW MOYBbI
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MnacTHa NPOTMB NoabeMa Mpy3 Ha pamy (cm. CTpesky)

Puc. 4.3.13 BOKOBOW pe3aK ¢ NAacTUHOV Puc. 4.3.14 Hapeska c rpysom
NpoTMB nogbema

@ [pOoKpYyTKa Konec TpakTopa

[axe ecnm HOoX paboyero opraHa BOMAET B NOYBY, @ NOYBA YN/IOTHEHHAA, TO BEPOATHO, TPAKTOP
He CMOMET TAHYTb KPOTOAPEHaXHbIA arperaT, Koneca TpakTopa 6yayT NPOKPy4MBaTbCA Ha MeCTe;
Koneca MoryT TaKe MPOKPYy4YMBaTbCA, €CIM NOBEPXHOCTb MOYBbI Ype3BblYaliHO BAaXkHaA. OauH u3
6on1ee NoaxoasALLMX NeproaoB AR CTPOMTENLCTBA KPOTOBOTO APEHaa 3TO Nepuo, C MapTa Mo anpesb,
NOCKO/IbKY 0BbIYHO B 3TO BPeMsA rpyHTOBaA BOAA HaXoAMTLCA HUMKE MOBEPXHOCTU NOYBbI, NOBEPXHOCTb
nousbl cyxas. KpoToBble ApeHa MoryT 6bITb CO3AaHbI AaXKe BO BpeMs CyXMX Nepuoaos, AA 3TOr0 HYy>KHO
MPOBOAUT YBNAXKHAIOLLMIA MOAMB MOYBbI M MPOAO/IKUTL PaboTy, Kak TONbKO MOBEPXHOCTb MOYBbI
NOACOXHET.

® BO3HMKHOBEHWE NPEMMYLLIECTBEHHOIO NMOTOKA BbI3BAHHOMO CTPOUTENLCTBOM KPOTOBbIX APEH

MperMMyLLIECTBEHHDbI NMOTOK MOMKET MPOM3OMTU B BEPTMKa/bHbIX BO3ZYLLUHbLIX MONOCTAX Haf,
KPOTOBOWM APEHOW, KOTOpble MOMYT ObiTb CHOPMMPOBAHLI HOXAMM KPOTOoAPEHaXKHOro arperaTa. Ecam
60nbLION 06beM MPEMMYLLECTBEHHOTO MOTOKA BOAbl, BO3HMKLIMIA BO BPEMA MPOMbIBKM U MOSNBA,
nonageT B BO3AyLLHbIE MOIOCTU, TO MOXKET Bbi3BaTb 06Ba/ CBOAA, MO BECOM BOAbl AN 3PO3UMHBLIM
OencTBuem Boabl, yMeHbLUas 3pdEKTUBHOCTb MPOXOKAEHUA BOAbI Yepes KPOTOBbI ApeHaxk. OgHa 13
NPodUNAKTUUECKMX MEP, KOTopas MOMXKET OblTb MPUHATA, A1 MUHUMM3AUMM  NOABAEHUA
NPEMMyLLIECTBEHHOTO MOTOKa, 3TO YBE/IMUEHME BAAXKHOCTU MOYBbI [0 CTPOUTENbCTBA KPOTOBLIX APEH,
YTO YBE/IMYMBAET TEKYYECTb NMOYBEHHBIX YaCTULL BO BPEMSA CTPOUTENLCTBA M TaKUM 06Pa3om 3a4e/1bIBaeT
BO3AYLUHblE Pa3pbIBbl B NoyBe. [/ yBE/IMYEHNA BAAXKHOCTM NOYBbI HYKHO MPOM3BECTU MNOJIUB TOJIbKO
Tol 6opo3apl, MO KOTOPOW OyAeT MpoXoauTb JIMHUA CTPOMUTE/IbCTBA KPOTOBOM ApPEHbl, @ CMEXKHble
6opo3apl, Yepe3 KoTopble OyayT NPOXOAMTb Kosleca TPaKTopa HaAo OCTaBUTb Cyxumu. Ecam
3aMn/1aHMPOBAHO CTPOUTENLCTBO BO/LLLIONO KOIMYECTBA KPOTOBbLIX APEH, TO NMOJIMB HYXKHO MPOBOAUTb 33
HEeCKO/IbKO AHel Ao Havano pabor. OagHako, 6onbLION 06beM MOIMBHOM BOAbl YBEAMUYMBAET PUCK
nepenosiHEHNA U yTeYKM Boabl M3 Bopo3apl; MosTomy, BbicoTa rpebHs 6oposabl U mybuHa 6opo3ab!
MEXKAYPAAbS AOMKHbI ObiTb YCTAHOB/EHbI AOCTaTOMHOM YpoBHE A0 Mnonvea. Korga TpakTop TaHeT
KPOTOAPEHaXKHbIA arperat nocie MoAMBa, Hago MNPOABUTb aKKyPaTHOCTb, UYTOObI HOXM MallMHbI
MPOXOAN/IN YePEs LIEHTPASIbHYHO IMHUIO MeXKAy 60p034amu, rae BNaXKHOCTb NOYBbI BbILLE.

3Ta METOAMKA He NOIHOCTBIO YCTPAHSAET BO3MOMKHOCTb NMPEMMYLLECTBEHHOTO NOTOKA; Kpome Toro,
€C/IM Cyxas MnoroAa COXPaHAEeTCA, TO TPeLMHbl MOTyT MPOU30OUTM B NPOMENKYTKaX, rae Bo3ayllHble
nycToTbl 66N 3ab10KMPOBaHbI. ECM 3Ta MeToaMKa MCNo/b30Basiach AR CTPOUTENBCTBA KPOTOBbIX
OPeH B Nepuos Cyxoin mnorogpl, TO HeobxoaMmo M3beratb YpesmepHblit NoaMB A0 NMPOMbIBKM, eC/u
NpPeMMyLLIECTBEHHbIA NOTOK MPOM3OLLEN BO Bpema MO/MBa, TO BO3AYLUHbIE Pa3pbiBbl B TaKUX YacTAX
[OOMXKHbI ObITb 334eMaHbI 4NA NPeaoTBpaLLeHna 06Baa NyCToT A0 HAaYal0 MPOMbIBKM.

-45 -



4.4 pumeHeHMWe B 3aCyLUNBbIX paiioHax (npumep)
Huke mbl npeactaBnsem npumep CTPOUTENLCTBA  MENKOro  3aKpbITOro  ApeHaXka B
CblpaapbMHCKOM 06/1acTU Y36eKucTaHa:

1) Cxema pacrnonoM<eHUa MeIKOro 3aKPbITOro ApeHaa

AHann3 06pasLOB NOYBbI C SKCMEPUMEHTA/IBHOTO NOAA MOKa3aa HaKOM/IeHWe Coneit B LEHTpe
nons. NMoatomy 6b110 peLleHo CTPOUTENBCTBA MEIKOMO 3aKPbITOrO APEHaXaA B LEHTPA/IbHOM YacTu NosA.
Bbina BbibpaHa 1 cnpoeKTupoBaHa naowagp 4,0 ra (200 m x 200 m) € cMCTEMOM ApeHarKa, COCToALLAA 13
[ABYX OCHOBHbIX 3aKpbITbiX ApeH (nepdopunpoBaHHble TPYbbl + pucoBas wenyxa, N 1 n Ne 2) n 40
BCMOMOraTe/IbHbIX 3aKPbITbIX ApeH (KpoToBble apeHbl) (Puc. 4.4.1).

OCHOBHble 3aKpbITble ApeHbl bl coegnHeHb! C APEeHAXKHbIM KaHa/IoM, KOTOpPbI PacronoXeH B
CeBepHOI YacT NONA, N YCTbA APEHAXKA BbIXOAAT Ha CETb APEHAXKHOTO KaHana B 3amnaAHoM YyacTu nosns.
OcmoTp Nonsa 1 TeppPUTOPUM BOKPYT NOJIS, NOKAa3as, YTO OCHOBAHME APEHAXKHOMO KaHana bbl1o 6onee
MENIKMM B HEKOTOPbIX YacTAX, Yem 3agaBaemas MybuHa OCHOBHbIX 3aKpbiTbl ApeH; Mostomy, 6bia
PaccMOTPEH METOZ, KOMKKM ApeH 6onee rnyboKo U METOA, KONNEKTOPHOTO ApeHaxa. Mo nepsomy metogay,
60nee BEPOATHO, YTO 3aUIEHNA ByayT HAaKANIMBATLCA M3-33 06BasA OTKOCOB MM MO APYMMM NPUYMHAM,
BAMAA HA Pacxod, OCHOBHOTO 3aKpbITOTO JApeHawa; Takum obpasom, Oblna NpuHATa cxema
KONIEKTOPHOIO ApeHarka, KoTopble COeANHEHbDI C CEThIO APEHAXKHOro KaHana.

YK/IOH OCHOBHOTO 3aKpbITOro ApeHaXa K OTKPbITOMY APEHAXKHOMY KaHay Ha none 6bin 3afaH
1/800. MybuHa nonepeyHbix ApeH Bblia yCTaHOBAEHa TaK, YTObbl Mx mybuHa coctasnsana 1.0 m Ha
MYHKTE C CAMOW HU3KOM ryOBMHOM Ha NIMHUAX OCHOBHOTO 3aKpbIToro ApeHaxa (Puc. 4.4.2). Ha ocHose
ry6UHbI M YKNOHA MOMEPEYHbIX APEH, MyOUHA B TOUKE COEAMHEHUA MEXAY OCHOBHbIM 3aKpbITbIM
OPEHAKOM M KONNEKTOPHBIM APEHAXKOM Oblna NPMbAN3NTENBHO 1,3 M HUMKE OT MOBEPXHOCTM 3emn. Ha
OCHOBE YPOBHA BOAbI B APEHAXXHOM KaHasle OKO/O YCTbAl APEHAXKa B CE30H MPOMbIBKM, BbICOTa YCTbA
6bl1a ycTaHOBAEHA NPUBAN3UTENBHO 1,5 M HUXKE OT MOBEPXHOCTY 3EMAIN.

Ob6a OocHOBHbIX 3apbITbix ApeHaxka (N2 1 u Ne 2) 200 m B 4AMHy, a A/ IMHA BCNIOMOTaTeNbHbIX
3aKpbITbIX ApeH no 100 m; nnouiaab ApeHMpoBaHua obounx oxeaTbiBaeT 2 ra (200 m x 100 m). KpoToBsble
ApeHa 6blM NOCTPOEHbI NEPNEHANKYAAPHO K OCHOBHbIM 3apbITbiM APEHAXKaM MO HarpasieHUIO C
BOCTOKA Ha 3aMaf, T.e. B TOM K€ HanpasAeHUW Kak 6opo3apl, KoTopble Oblin Hape3aHbl ANA NOAMBa.
Yron yKknoHa 6b11 NogobpaH TaK, YTo BoAa TEKNA B HANPABAEHNM OCHOBHbIX 33PbITbIX APEHAXKEN.

. BbICOTa KOHLA BHW3 M0 TEYEHMIo NpuHaTa 0 m
0.50
BblicoTa nonesoii nosepxHoct (N2 2)
0.00 ~—" —
£ w
E 1,0m
8 -0.50
0
o
1,25m
-1.00 S Ty
r==" ---_HVI)KHHFI BbICOTA NOMEPEYHbIX TPY6
. TS = -1.50 < : | |
€ [IpeHa. KaHan & ====x onepeurbii O YcTbe 0 50 100 150 200
€= == KONNEeKTOpHbI ApeHaXk - - — - KopToBbI ApeHar PaccrosHue (m)
Puc 4.4.1 Cxema ME/IKOTO 3aKpbITOro cucTembl  PMC4.4.2 B3aMOCBA3b Mex/y M0/IeBoi NOBEPXHOCTLIO
ApeHaxa (npumep) W YKIOHOM TPYBbl 3aKPbITOTO ApeHarKa
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2) InaitH MefIKoro 3aKpbITOro ApeHarka 1 [ybOoKoro 3aKpbITOro ApeHaxka (npumep)

CpaBHeHMWe cucTeM ryBOKOro 3aKpbITOrO ApPeHarka M MEJIKOro 3aKpbITOro ApeHarka NOKasaHo Ha
Puc 4.43. WUcnonb3ya NpoekT ryboKOro 3aKpbITOro ApeHaKa, KOTOpblA YCTaHOBAEH OKOJ0
3KCNepUMeHTasIbHoro y4yactka (Puc. 4.4.4), obbem nousbl Obln CPAaBHEH MEXAY ABYMA TUMaMM
3aKpbiToro ApeHaxa (Tabnvua 4.4.1). Cuctema MmybOKOro 3aKpbITOrO JApeHaxka ABAseTcA
KpynHomacLuTabHol 1 TpebyeTca rmyboKas packonKa; A 06bem 3emum, KOTopbIi ByaeT nepemeLLeH ans
YCTAaHOBKM CUCTEMbI MEIKOTO 3aKPbITOrO APEHAKA, C MCMOb30BAHMEM KPOTOBbIX ZPEH B KayecTse
BCMOMOTaTeNbHbIX  3aKPbITbIX ApeH (Puc 4.4.5), cOCTaBNsAeT OKOMO OAHOM ABafuaton U3
NepemeLLEHHOrO /151 YCTAaHOBKM CUCTEMbI [IYDOKOO 3aKpbITOrO ApeHaa. [arke nosaras, 4to Mesikas
MOANOBEPXHOCTHAA CUCTeMa ApeHarka TpebyeT noacbinku  rvapodobHbIM — MaTepUasiom U
CTPOUTE/ILCTBA KPOTOBbIX APEH, OLEHKA CTOMMOCTY, byaeT npmbamsutesbHo 30 % CTOMMOCTM CUCTEMbI
rny6OKOro 3aKpbITOro ApeHaxa.

[Ny6OKMIA 3aKPbITbIN ApeHax MeJIKMIM 3aKPbITbIN APEHaXK + KPOTOBbIE APeHa
400 m 400 m

< >
< L <

>
< >

Bua ceepxy 200m

7
MNMonepeyHo 25m
e ce4vyeHue O
mmmmm  JpeHaHbl  mmmmsm  KOMNEKTOpHLI e Monepeunbiii  _ _ _. Kpotosbie D MNone {1 Monepeutioe
KaHan 1 ppeHax ApeHax ApeHa i cedeHue

Puc 4.4.3 CpaBHeHMe cucTem [1yBOKOro 3aKpbITOro ApeHaska M ME/IKOTO 3aKPbITOro ApeHaska

Tabnuua 4.4.1 CpaBHEHME cMCTEMbI NYBOKOTO 3aKPbITOrO APEHarKa M MEIKOTO 3aKPbITOrO  ApeHarka

Monesas obnactb 200 m. x 400 M., noniesoit rpaapneHT 1/1000
Tun MnybuHa | WHTepBan OnvHa MprmeyaHme no
CTPOUTENBCTBY
rny6oKuin MonepeyHbIi ApeHax 25Mm 200 m. 400mx1 | 8m33a1MTpybsl
3aKpPbITbIN APEeHaX
MesiKnit 3aKpbiTbin | MonepeyHbIi ApeHax 1,0m 200 m. 200mx2 | 0,4m33a1mTpybbl
OpeHax KonneKkTopHbIN ApeHax 1,2m - 200 m rMapodpobHble
BcnomoratesibHblIi 0,7m 5m. 400m x40 | MaTepuaibl; KPOTOBbIM
3aKPbITbIN APEHaX APeHaX

Mprmeyanme) Lindpbl no ryboKomy gpeHarKy OLEHOYHbIE pacHeTHble.

MonepeyHoe ceyveHme rnyH6OKOro 3aKpbITOro ApeHaxka MonepeyHan apeHa, KoTopas byaeT yctaHoBAeHa
Puc. 4.4.4 YcTaHOBKA 3aKPbITOrO APEeHarka Ha rybuHy 2,5 m.
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CTPOUTENLCTBO BCMOMOTaTE/bHBIX APEH (KPOTOBbIX ApeH) OTBepCTME KPOTOBOIO ApeHa

Puc 4.4.5 CtponTtenbCTBO MENKOro 3aKpbITOro ApeHarka

3) YpoBHM BNaYKHOCTM NOYBbI, NOAXOAALLEN A1 CTPOUTENLCTBA KPOTOBbIX ApeH
B roysax, UCMbITbIBAOLLMX

HeOOCTaTOK B 3/1aCTUMHOCTW,  HOXKM 0 €— ToBepXHOCTD NOYBbI
KPOTOAPEHAXKHOro  arperarta MoryT —g 20 x-..?\\ T

npobutbcA 4epes mnousy, M MaWMHA 5 -."-3’\

NPUNOOHUMAETCA HA MOBEPXHOCTb MOYBbI. g 40 .'x\\z\ E::Z;‘::x::z::mb)
AHanu3 naeanbHbIX YPOBHEN BAAXKHOCTU g 60 A [ T———
Nnoysbl ANA CTPOUTE/NIbCTBA  KPOTOBbIX ‘g 30 * %\

OPpeH Ha 3KcrnepumeHTasibHOM  rfone . X LX

MOKA3bIBaET, YTO MWHUMANbHAA HOPMA 100 0 10 20 30 20

B/IAYKHOCTM NOYBbI (CoAepKaHWe Boabl) B
rny6buHax 0-20 cm, 20-40 cm, u 40-60 cm
coctasnaotr 10 %, 15 %, u 18 %,
cootBeTcTBeHHO (Puc 4.4.6).

CopeprkaHue Boabl (%)

puc. 4.4.6 BnaxHOCTb MO4YBbI M KPOTOBbIE ApeHa

4) Mepbl N0 MWHUMU3MPOBAHWUIO MOABMEHUA MNPEMMYLLECTBEHHOTO MOTOKA MPU CTPOUTENbCTBE
KPOTOBbIX APeEH

MNonesble UCMbITaHMA MPOBOAMAUCL NO HOPO3AKOBOMY MOAMBY, YTODbI M3MEPUTb MOTEHUMAN
NPEeMMyLLECTBEHHOTO MOTOKA nocie cTpouTensctBa (Puc. 4.4.7) KpoToBbix ApeH. Mo cpaBHEHUIO C
HEOPOLLAEMbIMWN YACTAMM BEPOATHOCTb BO3HMKHOBEHWA MPEUMMYLLLECTBEHHOIO MOTOKa Bbl10 HUMXKE Ha
OpOLUAeMbIX YacTax Ha geHb noamea M cnycta 2 (Puc. 4.4.8). B mectax BO3HWMKHOBEHWA
NPEMMYLLEECTBEHHOTO MOTOKA, APEHaXKHble MONOCTU He paspywanacb, ecam obbem Boabl 6bin
Hebonbwmm. OB6Ban  MOMOCTEM  MOXMHO  KOHTPO/NMPOBaTb,  COKpallas  BO3HMKHOBEHWE
NPENMYLLECTBEHHOTO NMOTOKA U COKPALLIAA NOCTYN/eHNEe BOAbI B MOJIOCTY.
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Korga KpoToBbIli ApeHaK Obla NOCTPOEH B AeHb N0MBA, 06beM PacrnpOoCTPaHEHHOM OpoLLaemoi
BOZbI Mo Bcelt 6opozae 6bin paseH rybuHe 3 cm (90 cm x 3 cm X g/iMHa 6opo3apl), KOTOpbI YBENNYNA
B/IAYKHOCTb MOYBbI Ha My6MHY 0 40 cM. KpoToBble ApeHa NOCTPOeHHbIe CrycTa 2 AHA noc/ie NoavBea, ¢
06bemMom BoAbl PaBHOM MOCTOAHHOW rybuHe nonmea 10 cm, KoTopbid nmen Hebonblion 3dpdeKT Ha
BNIAXHOCTb MouBbl H MybuHax 40 cm 1 6onee (Puc 4.4.9). Bo Bpems 3TUX UCTbITaHWUIA B HEKOTOPbIX
MeCTax BoAa NpocaynBaa U3 opoLlaembix 60po3z B CMeXHble 60p03/bl, TaM MHOTAA KONECO TPAKToOP
MPOKPYYMBANNCH Ha MeCTe.

YBnaxHeHue 60p03,ﬂ,b| CTpounTenbCTBo KPOTOBbIX APeH cpasy nocsie noansa

Puc. 4.4.7 Mepbl N0 COKPaLLEHUIO @ BO3HUKHOBEHUS MPEMMYLLIECTBEHHOTO MOTOKa

100 0
[ n=6 A
= —_ .
I 80 3 20 -
[42] ~ *
s} 5 B,
£ 60 a 40
= o
I n=6 c
8 40 ©
2 T 60
© n=6 S «espee Be3nonmsa
sz 20 =3
E l—‘ E 80 L —— ('n\’lr'ru ’)Auu
© 0 : ; g Ha feHb nonvea

KoHtponb Ha aeHb Cnycra 2 aHa 00
nonvea nocne nonmea O 10 20 30
BnaroconepkaHue (%)
Puc 4.4.8 BO3HUMKHOBEHME NPENUMYLLECTBEH- Prc 4.4.9 BnaxKHOCTb NOYBbI NOCAE NPUMEHEHUA

HOrO NOTOKa NPW Pa3/INYHbIX YCNOBUAX NO/IMBA Mepbl MPOTUB NPENMYLLIECTBEHHOTIO MOTOKa

5) MprMeHeHWe KpoToapeHaXKHOTO arperaTa A/18 NPOKI3AKN ApeHarKHOM TpyObl

KpoToapeHaHbI arperaT moeT ObiTb MCNO/b30BaH A1 MPOKN3AKM TpyObl ManeHbKoro
Avametpa. B nonoctb, ¢ nonepeyHbim ceveHnem 10 cm x 10 cm, CO34aBaEMYIO KPOTOAPEHAMKHBIM
arperaTtom, MOXeT bbITb YCTaHOB/IEHa Tpyba ManeHbKOro AvameTpa, 4N1a 3Toro Tpyba npukpennseTcs K
6oKoBOMY pe3aKy paboyero opraHa. Mnactmaccosas Tpyba ¢ auameTrpom 50 mm 1 gamHol 100 m 6bii1a
JIETKO YCTaHOB/IEHA Ha 3KcnepuMeHTanbHom nosne (Puc. 4.4.10). [Jo yKnagKu ApeHarKHOM Tpybbl HyKHO
noAroToBUTb AMY youHol 1,0 M 1 HanpasAAoLwas Tpyba 6o/bLIero AMameTpa, Yem ApeHarkHasa Tpyoa,
BCTaB/AETCA B AMY IyOMHOM 1,0 M, 4TOObI NPefoTBPaTUTL PaspyLLEHME CTEH AMbI.
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YKnaaKa ApeHaxkHoi Tpybbl HaumnHaeTcs ¢ ambl (Tpyba
60/1bLLIOr0 AYaMETPa — HaNPaBNAOLLAA TPYAA)

YKnafkKa Tpy6bl Tpy6a (grametpom 50 mm), ycTaHOBAIEHHARA B MONOCTb

Puc. 4.4.10 YcTaHoBKa TPyObl 3aKPbITOrO APEHaXKa KPOTOAPEHAXKHOW MaLLMHON

4.5 T[peumyLiecTsa MeIKOro 3aKpbITOro ApeHaka
MpenmyLLECTBA UCMO/b30BAHMA CUCTEM ME/IKOTO 3aKPbITOrO APEHaKa:
® [locne NPOMbIBKM MHPUALTPALMOHHASA BOAA C BbICOKOM KOHLIEHTpaumen coneit oTBoamTca U3
nons.
® [locsie NPOMBbIBKM ObICTPO NAZAET YPOBHM rPYHTOBOW BOZb.
® YnyyLwaeTca NocNenpoMbIBOYHDBIN 3OPEKT COKPALLEHMA KOHLEHTPALMM CONEN B NOYBe.
® VYBe/IMuMBaETCs YPOXKaMHOCTb.
OTHOCUTENBHO 3TUX MPEMMYLLECTB Caeaytolime pesynbtatbl HabAAAMCh HA SKCNEePUMEHTANbHOM

none:

1) ApeHnpoBaHMsa NPOMbIBOYHOM BOAbI

YpoBeHb BOAbl B APEHAXKHOM KaHane B KOHLE MOJS, KyAd BbIXOAMT YCTbe MENIKOTO 3aKpbITOro
OpeHax, bbln HUMXKe yCTbA APeHarka, 33 UCK/IOYEHUMEM NEPUOAOB COCTABAAIOLIMX HECKONbKO OHEN,
Korga WHOWABTPALMOHHAA BOAA C BbICOKOM KOHLIEHTPaUMEN coneli OoTBOAMTCA C NOAA BO Bpemsa
NPOMBbIBKW, MMKOBbIM YPOBEHb BOAbI B APEHAXKHOM KaHase bbin BbilLEe YCTbS.

OCHOBAHHbI Ha HalMX HabAOAEHWUAX NPOMbIBKM MOA B Ba 3Tana, Oblnn OLEeHeHbl pacxog, Boab!
M3 yCTbA U CONECcoAEepKaHne OTBOAMMOWN BOAbl (TBblepAplt ocTatok: TDS), BO Bpems nepuoaa
HabnoaeHnsa (47 gHeit). Bo Bpema npombiBKK Bbino yaaneHo 1,5 t/ra u 14,3 1/ra coneit (TDS) u3 nona
(uto, cootBeTcTBYET 3 % M 25 % TDS B ropusoHTe 0-60 cm) BO Bpems 1-ro M 2-T0 3TanoB NPOMbIBKM
cooTBeTtcTBeHHO (Tabnuua 4.5.1 n Puc. 4.5.1).

-50-



Tabnuua 4.5.1 Pacxog, Boabl U3 yCTbA

Mopgava Crok
o 11 % obLueit nogaum
3 _ * k%
Pacxog, Boap! (m3/ra) 1-bii rog, 3080 350 BOABIBbITEKANO C NONA.
o 41% of the total input flowed out
» * ok
2-omn rog, 3880 1590 of the field.
YnaneHHas conb, TDS  (1/ra) 1-bivi rog, * 2,3%** 3,8 1,5 7/ra BbITEKNO U3 NOSA.
2-oiroa * 3,3%** 17,6 14,3 t/ha flowed out of the field.

* Bpema npombisku: 1-bIl rog, ¢ 25 aexkabpa 2015r. no 12 aHeapa 2016r., 2-0i1 roa, ¢ 25 AeK. 2016r. no 11 aHB. 2017r.
** O6bem NPOMbIBOYHON Boabl  1-bli rog, 2 500 m3/ra, ocaakm 580 m3/ra, 2-0M rof, 3,220 m3/ra, ocaakm 660 m3/ra
*** Conu (TDS) B NpOMbIBOYHO BOAE M OCaZKaxX

YcTbe gpeHaxka Ha OTKoCe ApeHaXKHOro KaHana

Puc. 4.5.1 SkcnepumeHTanbHOe none BO BpemsaA NPOMbIBKM 1 YCTbe ApeHaxa

2) BnvsiHMe Ha ypoBeHb rpyHTOBOM BOAbI

YpOBHM rPyHTOBOW BOZAbI BbILIN HUMKE Ha MO, Fae CUCTEMA MENKOTO 3aKPbITOro ApeHarka bbinia
NpUMeEHEHa, YeEM Ha KOHTPO/ILHOM MOJ/1e NOC/Ee NOAAYM NPOMbIBOYHOM BOApI.

MN3meHeHMs ypoBHA rPyHTOBOW BOAbI NOC/E MPOMbIBKM BblN CPAaBHEHBI MEXAY TPEMSA TOUKaMM:
TouKka B CTOPOHE OT MONEPEYHOro ApeHaxa (Ha pacctoaHum 40 M, Touka A); TOUKa OKOMIO KPOTOBOTO
ApeHa (Ha pacctoaHum 2,5 m ot Hero, Touka B); M Touka pAZOM C MonepeyHbiM ApeHaxKom (Ha
pacctosaHmMn 3,6 m, Touka C) . MNMpombiBKa 6bI10 BbINOAHEHO € 3 NO 5 sAHBaps; cpegHWii ypoBeHb
rpyHTOBOM BOAbI B TeueHWe 10 aHel nocne NpombIBKM cocTaBua 20 CM HUKE 3eMHOIM NOBEPXHOCTM Ha
TouKe A, 89 cM Ha TouKe B, 1 68 cm Ha TouKe C; YpOBHM rPyHTOBOM BOAbI Ha To4Kax B 1 C 6bian Ha 50-70
CM HUKE, YeM Ha Touke A (Puc. 4.5.2).
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Puc 4.5.2 13meHeHus YpOBHS PYHTOBOW BOAbI NOC/E MPOMbIBKM

3) CoKpalLeHWe 3aCONEHHOCTU NOYBbI

Mpn npombiBKe OblNO yaaneHo 6o0sblue coneit M3 MOBEPXHOCTHOMO C/10A MOAA C METKUM
3aKPbITOM PEHAXKOM, YEM HA KOHTPOJIbHOM MOJIE, HO HE NOB/MAMIO HA 3aCONEHHOCTb MoYBbI B 6onee
HU3KUX CNOSIX.

3aconeHHocTb nousbl (ECe) B ABYX cnosix noysbl — noBepxHocTHom cnoe (0-20 cm, B OCHOBHOIM
KOPHEBOM 30HE) M C/Ioe HUXKE KpoToBoro ApeHa (60-80 cm), Ao npombiBkM (B Aekabpe), nocne
NPOMbIBKU (B iHBape), 1 Ao nocesa (B peBpane) npeactasneHbl Ha Puc 4.5.3.

3aconeHHOCTb NoYBbl Hblna NOCNEAOBATE/ILHO HUMKE B MOBEPXHOCTHOM C/10€ NOAS, C MENKUM
3aKPbITOM ApeHaKom (M ryOOKOW BCMALLKOM) MO CPAaBHEHMIO C KOHTPO/bHLIM MnosieM. CpaBHeHWe
MeXKAay Aekabpem 1 AHBAPEM, KOra BAUAHME NPOMbIBKM BbL10 ACHBIM, NOKa3a0, YTo CoKpalleHue ECe
MoYBbl Ha MOJIE C MENKUM 3aKPbITbIM APEHAXKOM U KOHTPONAbHOM none coctasuin 37 % n 26 %,
COOTBETCTBEHHO (MpW YCI0BUM, YTO B Aekabpe 6b110 100 %).

C Opyroi CTOpOHbI, B C/IOAX HUMKE KPOTOBOro ApeHarka (60-80 cm), 3aconeHHOCTb Mouysbl bbina
HU¥KE Ha KOHTPO/IbHOM MOAE. 3TO MOXKET BbITb BCIEACTBME 0TBOAA GUALTPALLMOHHON BOAbI NPOMBbIBKM
M3 Nons, B KOTOPOM 6bina YCTaHOB/IEHA CUCTEMA MENIKOTO 3aKPbITOTO APEHaXKa, TakMm obpasom
COKpALLAA 06beM NMPOHUKAIOLLEN BHU3 BOAI HA STOM Mosie.

0-20cm 60-80 cm

12.0 12.0

10.0 10.0 S -
€ TTERmmmeoeeee B
> 80 8.0 = )
R
q 60 6.0 T
o [pombiBKa

4.0 40 P

MpombiBKa
2.0 20
00 ‘ ‘ ' 00 : : |
[Jekabpb AHBapb deBpanb AeKabpb AHBapb deBpanb

OKoHTposib O 3aKpbITbll APEHax

Mepvon npombiskm: 25 aekabpa 2015r no 9 aHeaps 2016 T.

Pnc 4.5.3 N3meHeHnA B 3aCONEHHOCTM NOYBbI 40 M NOCAE MPOMbIBKM
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4) YsennueHue ypoaiHocTm

YposKali X/10MKa 6bi/1 BbiLe Ha NoJE C MENKMM 3aKPbITbIM APEHAMKOM, YEM Ha KOHTPO/IbHOM Mofe.

WUccnenoBaHue BAMSHWA 3aCOMEHHOCTM MOYBbI Ha YPOXKaMHOCTb MOKa3an0, UYTO YPOMKaMHOCTb
yMeHbLaeTca ¢ yBenmdeHvem ECe nouBbl. B 3Tom pasgene paccmoTpeHbl PesynbTaTbl HalMX
HabnoaeHMiA B3aMmocBeaA3n mexkay ECe nousbl U ypoXKaMHOCTU X/I0MKa Ha TPEX SKCMepUMEHTa IbHbIX
nonsix B CbipaapbUHCKoM obnactu (PepmepcKoe xo3aicTBo A, depmepcKoe xo3aincTeo B 1 depmepckoe
xo3sarcreo Y, Puc. 4.5.4).

B cpeaHem ypoxaliHOCTb X/10MKa bbina 2,1 1/ra (MuHumanbHaa 0,3 T/ra, MakcumanbHaa 4,5 1/ra),
n ECe Bo Bpems y6opku ypoxkas 6bina 9,4 dS/m (MuHmumanbHbi 2,9 dS/m, makcumanbHbii 18,3 dS/m)
(Puc 4.5.5). Xota bblnn HeKOTOpble U3MEHEHUS B AaHHbIX, OTpULIATeNbHAA Koppenaumsa Habaoganach
mexkay ECe nouBbl M ypOMKaMHOCTbIO XIOMKa; B uenom, yBenmueHve Ha 1 eamHuuy ECe nousbl
COKPALLAIO YPOMKANHOCTb X10MKa npubansutensHo Ha 4% (0,2 T/ra). Xota 3aconeHHOCTb MouBbl He
€[MHCTBEHHAA NPUYMHA COKPALLEHMS YPOXKAMHOCTH, Koppenaumsa mexay ECe n yporKatHOCTM X/10MKa,
He HaboaaNoCh, yKasbiBasA Ha NPUYACTHOCTb APYrx pakTopoBs Kpome ECe B USMEHEHME YPOMKAMHOCTU.

B ¢/x A nY, roe cucTema Me/IKOro 3aKpbITbIOrO ApeHaka bblia BHeAPeHa, Pesy/sbTaT NoKasan
YBEJIMYEHME YPOMKANHOCTW X/10MKa Ha 20 % (Puc 4.5.6).

Pvc. 4.5.4 KapTta MecTononoxeHusi y4acTko uccrieaoaHus B CbipaapbUHCKOM 06nactu

X /Y, O DB, A DA

100 © Habntopgaeman MakcManbHas yposkaiHocTb 4,5 T/ ra B
;\-5 o A KOHTPO/IbHOM rone npeAacTasneHa Kak 100%
= 80 A o A + ECe 6blna npeobpasosaHa 13 ECra.
E 'A’--.AA A + ECe 6blia paccumTaHa Kak cpeaHsn 3HauyeHue ECe npob,
g 6 " A « B3ATbIX (M3 105 No4sbl 0-100 cv) B ceHTABPE.
% A WO
5 N
o] X %
E W &

X X x5 S «
g 20 1
> X o x X X
x % x o Y=42x4853
0
0.0 5.0 10.0 15.0 20.0
ECe (dS/m)

Puc 4.5.5 KoHueHTpaLumsa conei B NoYBe M YPOKAMHOCTb X/10mMKa (2016-2017)
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Puc 4.5.6 YpoXKaiHOCTb X/10MKa Ha NMoJie € 3aKPbITOM APEHANKOM

Jluteparypa

Kutarasa MBao, Takeyun XapyHobe, KoTaHu Xapyo n Ynba Ewwmxuko (2010r.) , SddekTmsHOCTb 1
nNpUMeHMMOCTb MeToga «Cutting Drain» npu Hapesku Kpotosbix apeH, Trans. of JSIDRE, No.267,
cr.11~16 (Ha ANOHCKOM fA3bIKe)

Okyaa tOkmo, foto Koku, Kutarasa Meao (2015r.) , SKCNepMMEHT MO YMEHbLLIEHMIO 3aCONEHHOCTM
MCNoNb3yA KPOTOBbIe ApeHa B Y3bekucraHe, Journal of JSIDRE, 83 (7), c1.7~10 (Ha ANOHCKOMm fi3bike)
MUHMCTEPCTBOM CENbCKOrO XO3AMCTBa, 1IeCOBOACTBA M pbibonosctaa (MC/IP) Anonumn (2000r.) ,
MnaHMPOBaHWE M NPOEKTUPOBAHME MENOPALIMM 3eMenb, MNaHMpPoBaHMA “3aKpbITOro ApeHaa”,
184 (Ha ANOHCKOM A3bIKE)

Accoumauma no pasBUTUIO FOPHOTO Cenbckoro xosaictea (1989r.) , 3aKpbIThll ApeHax
BOMpOCHI 1 0TBeTbl, 468 (Ha ANOHCKOM A3blke)

C.K. lynTa, PyKOBOACTO MO 3aKPbITOMY [peHaxy ANA 3ab004eHHbIX 3aconeHHbix noys (2013r.)
CSSRI, 353

ANOHCKUI MHCTUTYT Mppuraym 1 meavopauy  (JIID) (1993r.), TexHMUeCKoe PyKOBOACTBO MO
NPOEKTUPOBAHMIO APEHaArKa
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aea5
Pesiome u pekomeHgaumm

MpremanmbIA ypOBEHb FPYHTOBOW BOALI WM APEHAXKHOM BOAbl MOXKHO MOAAEPHKMBATL, €C/U
CyLLEeCTBYIOLLAA CUCTEMA APEeHarka MOIHOCTbIO YHKUMOHaNbHA M 0bbem MoAOBaeMoOi BoApl ANA
MPOMbIBKW MO/ 3UMOM KOHTpoAMpeTca. B ciyyae, eciv Boaa HaxogmuTes Ha JOCTAaTOYHO HU3KOM YPOBHE,
3aCO/IEHNE MOXKHO YMEHbLWTb MocpeacTBoM 3$GeKTUBHON NPOMbIBKM. OfHaKo, B OCHOBHOM
HabNHOLAETCA PACXOXKAEHUE MEXKAY HEOOXOAUMbIM M TEKYLUMM YPOBHAMM TPYHTOBOM BOAbI WMAM
ApeHaxkoit Boapbl. peogoneHne sToro paspbliBa ABAAETCA BarKHbIM 418 OPraHU3aLMi, peanmsyrowmx
Mepbl MO MEeNIMOoPaLUM U Hay4HO-UCCNEeA0BaTeNbCKME WMHCTUTYTbI, paboTalowpe Hag, AaHHbIM
BOMPOCOM, OO/IKHbI UrPaTb BayKHYIO PO/ib. B TO »Ke Bpemsa HeKoTopble Y/yLeHMs MOAEBbIX YCI0BUIA
OblIM  JOCTUFHYTbI YCWMIMEM STUX OPraHM3auMM B OOCTUMKEHME MOCTaBAEHHbIX LEenen, Ho
OEeNCTBUTENIbHOCTb TaKOBa, YTO BCE eLle ecTb NpobaemHble Noss, Haf KOTOPblEMU HyKHO paboTaT B
Byaywem.

3TO PYKOBOACTBO PEKOMEHAYET WUCMO/b30BaTb MENKMIA 3aKPbITbIA APeHaX ANA YMeHLLeHWs
3aco/ieHne B NONAX C TPYAHOCTAMM B AOCTUMKEHWM BbILLEYNOMAHYTON Leu; B NOASX, Fae AOCTUMHYTbI He
60/iblUME YAYLIEHMA YPOBHA FPYHTOBOM BOAbl WAM APEHAXKHOM BOAbI; U B TEX, A€ BbICOKMN PUCK
HaKonneHna coneit. TEXHOMOMMA MESIKOTO 3aKPbITOro ApeHaa TpebyeT npu MCNoIb30BAaHUM BbICOKOM
MNOTHOCTU 3aKAaZKM nepdopupoBaHHbIX TPYD, YTO NPMBOAMTL K BbICOKOW cebecToMmocTy
CTPOUTENbCTBA; OAHAKO, Mbl NPeA/IaraemM COKPaTUTb 3Ty CTOMMOCTb MCMO/Ib30BAHMEM KPOTOBbIX APEH,
MO TEXHO/IOMMM Pa3PaboTOHOM B ANOHMM.

MbI npoBenun nccnegoBaHme, YTobbl ONPEAENNTb, MOXKHO M MO TEXHONOTUM MENIKOTO 3aKPbITOro
ApeHaxa (KOMBWHMUPYIOLLMA OCHOBHOM 3aKPbIThbI [IPEHa)K M KPOTOBble ApeHa) yAanuTb COMM,
COAEpPHKaBLUMECH B MEJIKOW MPYHTOBOM BOAE, NPEAOTBPATUTL M CNOCOBCTBOABTb Mepam Mo YAa/IEHUIO
coneit. [lanee mbl NpeaCcTaBAseM Pe3toMe Pe3yNsTaToB, NOAYYEHHbIX BO BPEMS NOAEBbLIX MCCNeA0BaHUN.
MocKosbKy 3Ta Hblna NepBas NOMNbITKA MCMO/b30BaTb KPOTOBbIE APEHa, Hape3aHHble KPOTOAPEHAKHbIM
arperatom «Cut-drain», gna yaaneHua coneit U3 NoYBbl B 3aCyLL/IMBbIX PaiOHAX, SKCMEPUMEHT Obla
BbINO/IHEH B ONPeAe/IeHHOM CTENeHN METOAOM MPob M OLIMOOK.

5.1 Mertoa KOM6MHUPOBAHMA OCHOBHOIO 3aKPbITOrO APEHaXKa U KPOTOBbIX APeH

[ae ecnn KpoToBble ApeHa CO34atoTCA B MOYBE C ONTMMAJIbHON CTENEHbIO BAAYKHOCTM, HOMM
KPOTOAPEHAXKHOrO arperata mMoryT 0b6pa3oBbiBaTb BEPTUKaA/IbHbIE MOOCTU B Nnoyse. bosblwoi obbem
BOAbI MOXET MPOTEYb Yepes HMUX B OTBEPCTUA KPOTOBbIX APEH U 3TO CTAHOBUTCA MPEMMYLLECTBEHHbIM
NOTOKOM. B pe3ynbTate 0TBEPCTME KPOTOBOIO APEeHa Pa3pyLLAOTCA, NOYBa 3aN0NHAET OTBEPCTUA APEH,
YTO MOMKET MPMBECTU K COKPALLEHWUIO ApeHayKHOW GyHKUMK. MocKonbKy 6bino 6bl HEpeanncTUYHO
OMAaTb, YTO TOMbKO KPOTOBble ApeHa ByayT GYHKUMOHMPOBATb KaK MEeNKUIA 3aKpbiTbl ApeHax, To
6yaet 6onee ymecTHO 06beANHUTL X C OCHOBHbLIM 3aKPbITbIM APEHAXKOM.

Mpy o0b6beauHEHNM 3TUX ABYX METOAOB, Kak yNnoMaAHyTo B [nase 4.4.4, 6b110 6bl SKOHOMUYHO,
€C/IN OCHOBHOM 3aKpbITbIA APEHAXK NEPECEKA/CS C KPOTOBbIMM APEHaMM Mo4, NPAMbIM YIIOM. YTobbI
6b1/710 Nerye NOHATb, MOXKHO NPEeACTaBUTb KOMBMHUPOBAHHYO CUCTEMY APEHaXa B GopMe CKeNEeT pbibbl.
MO3BOHOYHUK PbIBbl 3TO OCHOBHOM 3aKpPbITbIA APEHaX, a KPOTOBble APEHbl 3TO MasieHbKMe pebpa,
CBA3aHHble C MO3BOHOYHWMKOM. B gaHHOM ciydae KenaTelbHO MMEeTb OCHOBHOW 3aKpbITblM ApeHax
pacnosoXKeHHbIM NeprneHaMKyIspHO 60po3aam, a KPoToBble ApeHbl NapaanesibHo bopozaam. ObbIYHO,
B 0OpabaTbiBaeMbIX 3eMIAX OAHOPOAHbLIM YKAOH UM HET BO/bLUMX HEPOBHOCTEN, CEMEHA Ky/bTyp
cesATb Ha rpebHe 6opo3abl MApasnesbHO KOHTYPY 3emsn. MOCKOMbKY MoAMBHaA Boga TeuyeT BOO/b
rpebeHb oT 6o/iee BbICOKOW TOUKM K Bolee HU3KOWM TOUKE, TO BOAA B KPOTOBbIX APEHaX TOXe byaeT Teub
napannenbHo rpebHam 60po3abl B HaNpaBIEHNM OCHOBHOTO 3aKPbITOrO ApPeHaa.
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5.2  Mepbl NpeaoCcTOPOXKHOCTU NPU UCNONb30BaHUU KPOTOBbIX ApPeH

Mpn MCNoNb30BaHMKM KPOTOBbIX ApeH «Cut-drains» B YCNOBMAX 3acyLIMBbLIX PErMOHOB, MO
CPaBHEHUIO C MCMO/b30BaHMEM B AMOHMM, CYLLECTBYIOT HEKOTOpPble OrpaHWuMBatolme ¢akTopsbl,
KOTOpble Aaniee NepeYncaeHbl, X HY*KHO Y4ecTb Npu CTPOUTENLCTBE KPOTOBbLIX ApeH. Kpome Toro, B
CbipAapbUHCKON 06/1acTM 418 UCMNONb30BaHMA KPOTOBbIX APEH, KOTopble GYHKLUMOHUPYIOT Kak MenKknii
3aKPbITbIA ApeHaX, HeobxoaMmo noaaepsKatb CTabuabHOCTb GOPM KPOTOBWUH, HEOBXOANUMO MPUHATDL
Mepbl MO NPEeAOTBPALLEHUIO MPEUMYLLECTBEHHOTO (MHGAIOKALUMOHHOMO) MOTOKa BOAbl M MO/MBA
MEHbLLNMM 06 bEMaMM BOAbI.

® PeKkomeHayeMoe BpemMs /11 CO34aHMA KPOTOBbIX APeH

Ecnn npoknagka ApeH NpPoBOAMTCH, KOMA@ BAAXKHOCTb MOYBbI HWM3KAA WM MoYBa TBEPAAs, TO
paboumnit opraH KpoToapPEHaXKHOTO arperata byaeT NOACKaKMBATb BBEPX, KOIa TPAKTOP OYAET ero TAHYTD,
yto npuBeaeT K 6onee MesnKol MybuHe HapesKkM KPOTOBMH, YeM npeasycmoTpeHo. CornacHo
pe3y/bTaTam UCMbITaHWA AN HAPE3KM KPOTOBbIX APEH MOAXOAALLAA CTeNeHb BAAXKHOCTU MouyBbl 10—
18 %. Mo3aTomy *KenaTebHO CO34aTb KPOTOBbIE APEHA B MapTe WM B anpesie Nnocie Nepuoaa A0KAEN,
HO [0 TOro, KOrZa MOBEPXHOCTb MOYBbl CTAHET CyXOM, MM camoe MNo3ZHee Bpems A0 MOCeBa
X/IOMYaTHMKA.

® PekomeHayemas rybuHa 3aneraHve gpeH

[/vHa HOMa KpOToApEeHaXKHOTO arperaTta, MOXKET peryinmpoBaTbes 4o mybuHbl oT 60 cm go 120
CM, NyTem Bbl6oOpa OTBEPCTUIA PErYIMPOBKM INYOMHBI, HO €C/IN HOXK arperata BOMAET C/IMLIKOM ry6oKo
B NOYBY, TO YBE/IMUUTCA CONPOTUBNEHME, U ECTb BEPOSATHOCTb, YTO HOX COrHeTcA. Korga mbl co3gaBanm
KpOTOBble ApeHbl Ha MybuHe 120 cm, BEPXHSAS YacTb HOMa cTana AedbopmMmmpoBaTbea. MosTomy, BbicoTa
HOXa JO0/KHA ObiTb OTPEryIMpoBaH TakKMM 00pa3om, 4YTOObl OTBEPCTME KPOTOBOMO ApeHa Obiio
chopMMPOBaHO Ha ybrHe oKoso 60-90 cm OT MOBEPXHOCTY 3eMJIN.

® PekomeHayemasa A/IMHa KPOTOBOIO APEHA U MHTEPBAN MEXKAY APpeHamU

XoTAa 3Ta TEXHONOMMA NPUMEHAETCA He TONIbKO B 3aCyLU/IMBLIX PErMOHAX, *KenaTe/lbHO CO34aTb
OpeHbl Ha BbIPOBHEHHOM MO/1E, NMOCKO/bKY TPYAHO MOAAEPKMBATb MOCTOSHHYIO TYOUHY KPOTOBbIX
APEH Ha NonAxX C HEPOBHOW MOBEPXHOCTBIO. [/IMHA KPOTOBbIX APEH MOMKET ObITb OrpaHUYEHa TOIbKO
Tonorpaduein 3eman 1 MyobMHOM OCHOBHOMO 3aKPbITOrO APeHarka, 0ObIMHO 4/IMHA CO34aBaeMaeMbIX
ApeH ao 200 m. XoTA CTaHAaPTHbIA MHTEPBa/ MeXAay ApeHaMu B ANOHMM COCTaBAAET 2,5-5 M, yunTbIBas
3aMn1aHMPOBaHHbIN OObEM CTOKa /1 3aKPbITOro ApeHaKa, KoapPUUMEHT MPOHULIAEMOCTU Mona w
TO/ILLMHY BEPXHETO C/105 MOYBbI, MHTEPBA MOMKET BbITb paccumTaH oT 4 40 18 m.

® [101roBEYHOCTb KPOTOBbIX APEH

CornacHo MHCTPYKUWMA NO 3KCMTyaTaLmMmn KpoToapeHakHoro arperata (Kopnopaupm «Hokkai Koki»),
CPOK C/y»Kbbl OTBEPCTMS KPOTOBOIO ApeHa B noyse TMna L (CYmIMHOK € MMHAHBIM cofepraHnem 25—
37,4 %) coctaensier 2 - 3 roga, NO3TOMy HeobxoAMMO OOHOB/ATL WX KayKAble HECKONbKO feT. B
CbIpAapbUHCKOM pPervoHe NPoMbIBKa NoJel NPOBOAUTCA KarKayto 3umy, 60/blLoi 06bem Boabl byaet
NPOXOAUTL Yepes OTBEPCTUA KPOTOBbLIX APEH U CNeA0BaTe/IbHO NOIAraem, YTo 3TO TaKKe COKPALLAET UX
CPOK CNy»Kbbl. MOCKONbKY, YMECTHO WMCMONb30BaTb KPOTOBble ApPeHa B KOMOWHaALMKM C OCHOBHbIM
3aKPbITbIM APEHAXKOM, TO XKeNaTe/IbHO BOCCTaHaB/IMBATb KPOTOBbIE APEHa, KOIAA Pacxos, BoAbl Yepes
OCHOBHOW 3aKpPbITbIN APEHaXK HAYHET COKPALLATLCS.

@ [prunHbI PaspyLLEHMA KPOTOBbIX OTBEPCTUIA

Ha aKcneprmeHTaibHbIX NONAX 06Ban OTBEPCTUIA KPOTOBLIX APeH Obln Bbi3BaH NOAMBHOM BOAOW,
MPOTEKLLIEN Yepe3 BEpPTUKA/IbHO CHOPMMPOBAHHbIE MOJIOCTM B C0sX NMoYBbl. OgHAKo Oblan ciyyau,
KOrga OTBEPCTMA KPOTOBbLIX APEeH, 00BaIMBANNCL, Aae eCc/M NOoAOCTU He 6blin obHapy»KeHbl. Mbl
6yaem uM3y4yaTb, MoYemy BEPTUKasIbHble MONOCTM GOPMUPYIOTCA U NoYeMy NPOUCXoauTb 0bBan
OTBEPCTUIN KPOTOBbIX APEH NPU UX OTCYTCTBUM ToxKe. [lanee ByayT nccnenoBaHbl NOYBEHHbIE YCA0BWS,
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MPU KOTOPbIX MOXHO WCMO/Mb30BaTb KPOTOBble APEHa, onpeaeneHbl, NOAXoAswMe TUMbl MoYB U
MWHEPa/IbHbIA COCTaB [IUHBI.

B AANOHMM BbIABNEHO, YTO /19 UCNONL30BaHMA KPOTOBbIX APEH MOAXOOALLMM ABAAIOTCA MIMHUCTaA
noysa 1 TopdsHan NoYBa, HO He NOYBE, KOTOPAs BbICOKMM COAEPMKAHMEM MecKa M uaa. MexaHU4YecKumit
COCTaB NOYBbI Ha 3KCMEPUMEHTAZIbHOM Nose nNpubamnsutenbHo 15 % muHa, 25% nn n 60% necok, 3To
Knaccuduumpyetcs Kak cyrmmHoK (L) u cyrnmHok (CL) no onpeaeneHutio MexayHapoaHOro Hay4HOro
obuiectea noysoBeaeHUA. Xota no Puc. 4.3.7 mexaHWYecKkuid CoCTaB MoYBbl Ha 3KCMEPUMEHTA/IbHbIX
nonsax B npeaenax AManasoHa, KoTopbli NOAXOAUT ANS UCMONb30BAaHUA KPOTOBbIX APEH, OH HaxoaMTCs,
dbaKTMyeckm, Ha rpaHMYHOM obnactu. Ho ¢ Apyroi CTOPOHbI, COMMACHO MHCTPYKLUMKM MO 3KCrJyaTaumm
KpoToapeHarkHoro arperata (Kopnopaumm Hokkai Koki, Mpunoskenune 2), nousa, coctoswas Ha 50 % nam
60/bLLEe 13 NEeCKa C MUHAHBIM coaepKaHMeM meHblue Yem 24,9 % (Tunbl noysbl S 1 SL no onpeaeneHnto
AnoHcKkon Accoumaumm CebCKOXO3AMCTBEHHOMO Hay4yHOro OBLLECTB) ABMSETCA HEeNoAXOAALMMM ANA
KPOTOBOTO APEHaXa, 3TO O3HAYAEeT, YTO MOYBA Ha IKCMEPUMEHTA/IbHBIX MOMAX He MoXoamuTb ANA
CTPOUTENBbCTBA KPOTOBbIX ApeH. MNpUMeHeHWe KpoToApeHaXKHOro arperata 6blia Hallei NomMbITKOM
aZanTMPOBaTb K MECTHbIM YC/IOBUSIM Ha MoAAX ¢ 60/1ee BbICOKMM coAepraHuem mnHbl (11-25 %), Ho
OTBEPCTMA KPOTOBbIX [APEH PaspyLuMaMCb, KOrda MOAMBHAA Boga Oblia npumeHeHa. Popmbl
Pa3pPYLUMBLUMXCA OTBEPCTUI BbLIM B OCHOBHOM 3aKpYIIEHHbIE 6E3 OCTPbIX YI/NI0B HE3AaBUCUMO OT TMNa
MOYBbI, 3TO YKa3bIBAET HA TO, YTO CYLLECTBYET BEPOATHOCTb, UTO MOYTU BCE OTBEPCTUA KPOTOBbLIX APEH
MOTYT BbITb pa3pyLLEHbI.

IKcnepuMeHTasibHble nona HaxogsaTca B CoblpAaapbUHCKOM 061acTy, reosiorma KOTopon ABAseTCA
aneBpPUTO-TIMHWUCTOM Nopoaoi ¢ TPETUYHOIO NEepPUOAA, KOTOPbI XapaKTEPU3IYETCA BbICOKMM YPOBHEM
PasMOKaHMA W pasbyxaHusa. [MMHAHbIE MWHEpPasbl XapaKTepusytoTcA  pasbyxaHWMeMm, BK/IOYALOT
rafiNlyasuT KaoSIMHOBOW Ipynmbl, MOHTMOPUANOHUT, 6ENAENIUT N HOHTPOHUT CMEKTUTOBOW IPynMbl, U
BEPMUKYNUT. MOCKONBKY TPELLUMHbI TaKKe HabnoaaloTca Ha NOBEPXHOCTM MOYBbI NOC/E TOro, KaK OHa
BbICbIXaET MOC/AE MOAMBA, MOMAraem, YTO MIMHAHbIE MUHEpasibl B MOYBE 3TO MOHTMOPW/ZIOHUT U
6enaen T CMeKTUTOBOM rpynmbl.

Bo3moXKHO, YTO POpMMPOBaHME BEPTUKA/IbHLIX MOIOCTEN Cpasy Nocse CTPOUTENLCTBA KPOTOBbIX
OpeH, 0byCNOBNEHO CU/IbHBIM BO3AENCTBUEM [IMHAHBIX MMHEPASIOB BO BPEMA MPOLIECCa BbICbIXaHWA.
Ho c apyroit ctopoHbl, 06Ban OTBEPCTUIN KPOTOBOTO ApPEHaXKa NPW OTCYTCTBUM BEPTUKA/IbHbIX NOIOCTEN,
npeAnonaraet, Yto 3TO NPOUCXOAUT BCAEACTBUE BAMSAHUA TUMA MNOYBbI MW PA3MOKaHUA, XOTA He 6blau
HalaeHbl 0Ka3aTeNbCTRa.

5.3 CebectoMmocCTb CTPOMTENBLCTBA MEJIKOTO 3aKPbITOro ApeHaka

CTOMMOCTb CTPOUTENbCTBA APEHaa MpPU KOMOWMHALMM OCHOBHOMO 3aKPbITOrO ApeHaxka WU
KPOTOBbIX ApeH npeactasneHHoro B [nase 4, pasgen 4.4.2, nonyumnocs 2 970 000 cym/ra (1050 gonn.
CLLA/ra). Pa3buska nokasaHa Hue. PaboTbl M MaTepuasbl BapbUPYIOTCA B 3aBUCMMOCTU OT Pa3Mepos U
CTeneHu BblPaBHEHHOCTU NOBEPXHOCTU MO/A, COCTOAHMA COEANHEHNA K OTKPbITOMY APEHarKy 1 ap.

MNosuuma 1000 cym/ra

3emnaHble paboTbl (packonka/3acbinaHue BbiHYTbIM FPYHTOM) 390
Matepuanbl: [lpeHaKHbIl KaHan BbICOKOro nopaaKa (nepdopuposaHHan Tpyb6a G100 mm, 1250
BK/IHOYaA I0CTaBKY)

KonnektopHbili apeHax (HenepdopmposaHHasa Tpyba G100—150 mm, BKIKOYAs AOCTaBKY) 630
PunbTpyrowmii Matepuan (prcosas Leyxa, BKAOYan JOCTaBKY M YCTAaHOBKY) 250
CTpouTenbCTBO KPOTOBbIX ApeH (paboTa TpaKTopa, Tonineo, nT.4.)* 200
ApeHpa KpotoapeHarkHoro arperata «Cut-drain»** 80
Mpoume (onnata noneBbIx pasHOpPaboumnx) 170

Wroro 2 970***

* PacyeTbl OCHOBaHbI Ha OMbITe MoJIEBbIX PaboT (cTpouTenbeTea B Hosbpe-aekabpe 2015r.)
** AMOPTM3aLMA PACCUMTLIBAETCA HA OCHOBE CPOKa CNYXKObl 0OOPYLOBaHUA B TEUEHME CEMM JIET, NPU
€¥KerogHoOM UCMo/b30BaHMKM Ha 3emenbHOM niolwaam 50 ra.
*** 0B6MeHHbIN Kypc 2825 cym/aonn. CLLA Ha aekabpb , 2015r.
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54 3¢dPeKTMBHOCTD TEXHONOrMN MENKOTO 3aKPbITOro ApPeHaka

Heobxoaymbl AanbHelwmne nccnefoBaHUa OTHOCUTENBHO SGGEKTUBHOCTU TEXHOMOMM MESTKOTO
3aKpbITOTO APeHaXka A4/1A MNOATBEPMKAEHUA HIAEKHOCTM M BOCNPOU3BOAMMOCTM  PE3Y/LTATOB.
Pe3ynbTaTbl MccnenoBaHWin NOAyYeHbI CRYCTA OAMH o, MOC/Ae Havana SKCNePUMEHTAIbHOIO UCMbITaHWA
W UX pestome NpeacTaBieHbl ganee.

® Obbem yaaneHHom com

Mo pe3synbTatam MOMEBbIX WCMNbITAaHWI, YPOBEHb YAANEHUA COMEM NPU  MCMO/b30BaAHMM
TEXHO/IOTMN MENKOTO 3aKPbITOro ApPeHaXKa, KoTopas ABAAETCA KOMOMHAUMEe OCHOBHOMO 3aKpbITOro
[APEHaXKa 1 KpoToBbIX ApeH, bbin 3-25 % TDS Ha nosie B CTOYHbIX BOAAX MOC/Ie NpoLecca NPomMbIBKU. Tak
KaK He Obln YCTaHOBNEH KOHTPO/IbHbBIMA YY4aCTOK A/19 CPAaBHEHWUA Pe3yNbTaToB C SKCMEPUMEHTAIbHOTO
yyacTKa, TO BCe elle HeobxoaAMmo MoyuuTb noaTBepKaeHue 3bdeKkTa yaaneHua conen no
BbILLEYNOMAHOTOM TexHosorMK. Koraa BbilLeynomsiHyTbIN pesynbtat 6bin cpaBHeH ¢ 35,4 % TDS B
CTOYHbIX BOA@X, NOJYYEHHbIX B NabOPATOPHOM 3KCMEPUMEHTE MO NpoHuuaemoctn (Masa 3 3.3),
nosnyymnacb bonbluas pasHuUa. Tak Kak, bblia To/IbKO 0AHa ApeHa Ha 4 ra noLaam, BO3SMOXKHO, YTO He
BCA BOZA OT NPOMBbIBKM Oblia cobpaHa B 3TOM ApeHe, U BOAA NPOCayMBanach M3 apyrmx mect. Oobem
YAANEHHOW COMM Pa3/IYeH B 3aBUCUMOCTM OT YPOBHS 3aCO/IEHHOCTU KayKA0ro y4acTKa, NO3ToMy TPyAHO
CPaBHUTb PE3Y/bTaTbl MEXAY NOAEBbIMM 1 TABOPaTOPHLIMM OMbITaMM.

® CoKpalleHue 3aCoNEeHHOCTU MOYBbI

Mo pesynbTaTam MNoseBbIX OMbITOB, CPaBHEHWE YAa/IeHNA CONel B MOBEPXHOCTHOM C/10€ MOYBbI
MOKa3aso, YTO 3aCONEHHOCTb MOYBbI MOC/E MPOMbIBKM Oblla HAaMHOMO HUMKE Ha Yy4yacTKe, fae
NPUMEHSNACh TEXHO/IOMA MEIKOTO 3aKpbITOro ApPeHaKa, YeM Ha y4yacTKe, rae 3Ta TeXHO/IoMMA He
ncnosb3oBasnch. OAHaKo, 3TOT yaaneHWe cosie He Habnoganock B 60siee HU3KMX CNoAX MOYBbI.
Monaraem, 4To ogHa M3 NPUYKMH 3TOro Bbina TO, YTO BOZA B MPOLECCE MPOMbIBKM MPOCaYMBasach B
061aCTM BHE y4acTKa, TakMM 06pa3om, YTo MeHbLLE BOAbI MPOHUKaN0 B 6osiee HMU3KMe CIou.

® YpPOXKaMHOCTb X10MKa

Mo pesynbTaTam NoJEBbIX OMbITOB, YBE/MYEHUE YPOMKAMHOCTU X/10MKa Haboaanoch Ha y4acTKe,
rae MesKUA 3aKpbITbi ApeHark Obln BBEAEH, MO CPaBHEHMIO C Y4acTKOM, Fde He MNPUMEHSA/CS.
Mcnonb3oBaHMe MEIKOro 3aKPbITOro ApeHarka Npueeno K 20%-oMy yBeSIMYEHUIO YPOrKasn X10mMKa.

5.5 BospaeiictBMe Ha OKPYXKAIOLLYIO Cpeay TePPUTOPUIA PacnoNoKeHHbIX BHU3 NO TeYEHUIO

CyLuecTByeT BEPOATHOCTb, YTO COJb, BbIMYLLEHHAA C NonA, rae 6bLm NpeanpuHATLEE Mepbl Mo
YOANEHUIO COMel, HAaKOMUTCA B PEKE WM HA PasHbIX TEPPUTOPUAX, PACTIONOKEHHBIX BHU3 MO TEHEHMUIO.
Hanpumep, ecnm conb 6ypet cbpolweHa B ApasbCKoe MOpPe, TO 3TO NPUMBEAET K 3arpA3HEeHuIo
OKpyKatoLLel cpeabl Apanbckoro mopsa. Ecam conb 6yaet chpolueHa B peky Cbipaapba, TO 3aCONEHHOCTb
MOXKET YBE/IMUUTBLCA HA TEPPUTOPUAX PACNONOKEHHbLIX BHU3 MO TEUEHWIO, NOABEprasa CepbE3HOMY PUCKY
yBenm4yeHua yuwepba oT 3aco/IeHHOCTM MOoYBbI Ha 3TUX Tepputopusax. B pervoHe, rae JIRCAS nposen
OMbITbl, BbICBODOKAEHHAA cob C nonel, naet B O3epo Aizap (Kynib) a He B peKy Cbipaapbs, TaKUM
06pa3om, pUCK BO3HMKHOBEHMSA Npobiem, nosiaraem, bbl1 HU30K; OAHAKO, AAaHHbIM BOMPOC NoKa He Obln
nccnefosaH.
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OINABJIEHUE & CMTUCOK ABTOPA

BBEAEHUE

Mnasbl 1. 3ACOJIEHUE
1.1 Y10 TaKoe 3aconeHue?
1.2 MexaHn3Mbl 3aCOoNeHun

1.3  Knaccudukauma 3aconenms

Masbl 2. MPEOOTBPALLEHWE W YTYLLEHWME 3ACONEHNA
2.1  MNpodunaktnyeckmne mepbl

2.2 Mepbl MO yny4yLleHmo

[nasa 3. MOHUTOPUHI HAKOM/IEHWA CONEM B NMOYBE W ONPEAENEHME MPUYUHBI

3.1  Llenb MOHUTOPUHIA N NpUMEHAEMble METOAbI

3.2 M3W3€Mble BOMPOCbI Ana onpegeneHna npuinHbl HakoNAeHUA coneu

33 anI‘-IMHbI HaKOMEHWA CONen Ha 9KCNEPUMEHTA/IbHbIX NONAX

LK. OHULLIn

LK. OHUWIM

LK. OHULWKM

K. Omopu

nasa 4. WUCMOJ/Ib3OBAHME ME/JIKOTO 3AKPBITOIO APEHAXA ONA YMEHBLUEHUA 10, Okyna

HAKONM/IEHMA COMEM HA OPOLLAEMbIX MONAX

4.1  OnpegeneHvie MeNKOro 3aKpbITOro ApeHaxKa B AaHHOM PyKOBOACTBE

4.2 CTpyKTypa C1CTEMbI ME/IKOTO 3aKPbITOro ApeHarKa

4.3 TIpOeKTMPOBaHME U peanmn3aLLma Me/Ko 3aKPbITON ApeHarKHOW CUCTEMBI

44  TpumeHeHWe B 3aCyLLNNBbIX palioHax (Mpumep)

4.5  [lpermyLlecTBa MeIKOro 3aKpbITOro APeHaXa

Mnasbl 5. PESIOME Y PEKOMEHOALNN

5.1 Metoa KOMBUHUPOBAHWA OCHOBHOIO 3aKPbITOrO APEHaKa U KPOTOBbIX APeH
5.2 Mepbl NpeaocToporKHOCTM NPU UCMONb30BAHNM KPOTOBbIX APEH

53 CebectoMmocTb CTPOUTENBCTBA MEJIKOIO 3aKPbITOro ApeHaX*Ka

5.4  IdPeKTMBHOCTb TEXHOIOTMM  MENKOIO 3aKPbITOro APeHaa

5.5  BosgeicTBMe Ha OKPYKatOLLYIO cpeay TeppUTOpUi
PacroNOMKEHHbIX BHM3 MO TEYEHUIO

-59 -

K. Omopwu
0. Okyaa



COTPYAHUKU

ABTOpbI 6/1aroaapHbl CAEAYHOLMM YaCTHbIM IMLAM A1 MX COTPYAHMYECTBa W NPOHULATEIbHbIX
KOMMEHTApPMEB  KOTOpPbIE MOMOI/IN YYYLLIMTb 3TO PYKOBOACTBO.

Nma Opranusauma
C. Typaves ®K  Y3bekucraH
3. Aibnamypogos ®K  Y3bekucraH
L. Oxkypakynos ®K (Coipoapba)  Y3beknctaH
0. W. LLnpokosa MHctuTyT HayuHoro nccneaosaHmna Uppuraumm v BogHoi npobnembl  Y36ekucTaH
I. K Manywosom MHcTuTyT HayuHoro nccnenosanmna Uppuraumm v BogHoi npobnembl  Y36eKucTaH
P. KypBoHToEB [YNMCTaHCKMI rocyAapCTBEHHbIV YHUBEPCUTET — Y36eKMCTaH
N. Kutarasa HaupoHanbHana Cenbckoxo3sainctBeHHas M [MpoaoBonbCTBEHHaA WMccnepoBatensckas
opraHusaupsa  AnoHuA
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MpunoxeHune 1

1. MpeanocblIKM U UCTOPUA Pa3BUTUA Hape3HbIX (6e3TPYBHbIX) KPOTOBbIX APEH

B AnoHMM pacTeT HeoBXOAMMOCTb YBEIMHEHMA MPOU3BOACTBO FOPHbIX KY/BTYP, TAaKUX KaK COS,
MweHMUa, U 0BOLLEN; B To »Ke camoe Bpems, 4acToTa M MHTEHCMBHOCTb HEMPepPbIBHbLIX U 0BUIBbHbIX
OC3JKOB B TaKMX 30Hax yBennumsaeTcA. [osTomy, APEeHMPOBAHUE CENbXO3YroAui AOMKHO ObiTb
YAydLWEeHO, 4YTO TpebyeT MCMo/b30BaHUA HadeKHONM WM 3DGEKTUBHON APEHAKHON CUCTEMbI, KaK
3aKPbITbIA ApeHaXK (COCTOALLMIN U3 APeHaXKHOM Tpybbl U pUCOBONA Lenyxmn mybuHoi 1 m). Cuctembl
JOPEHAXa LWMPOKO NPUMEHSAETCA B CTPOUTENBCTBA FOCYAAPCTBEHHBIX COOPYKeHWI; OaHaKO, BOBEYEHME
CEe/bCKOXO3AMNCTBEHHBIX TEPPUTOPUIA B TaKME NPOEKTbI bl orpaHuyeHo. Kpome Toro, apdpeKTMBHOCTb
3aKpbITOTO [peHaXka YMEHbLUAETCA NpU OAUTENbHOM WCMOAb30BAHUWM, YTO ABAAETCA OCHOBHOW
npobnemont 4518 GepmepoB, KOTOPbIE UCMOb3YHOT UX.

KpoTtoBble ApeHbl U yOOKOe pbIXJIEHME LUMPOKO MpUMeHAeMas depmepamn MeToguka and
YAYYLLEHWA NPOU3BOAUTENBHOCTU APEHANKA B CBOWX NOAAX, HO 3TU METOAbI OTBOAAT BOAY Yepes MycToTbl
n wenn, chopmmpoBaHHble 6e3 WMCNOML30BAHWUA AOMNOSHUTENbHBIX MATEPUANOB, OHW HE MOTyT
[JOCTaTO4HO OCYLUMTb NOJE KaK 3aKPbITbIA ApeHark, MOCKO/bKY CO3AaHbl B O4EHb MeKOM mMybuHe. 3To
npuHyauno bepmepoB UCKaTb BCce Bosee NPOCTble M BO3MOXKHbIE PELUEHUA A1 APEHarKa, KOTopble
ctonb e 3bQPeKTMBHbI KaK OObIYHbIA 3aKPbITbIA  APEHAX, CTPOUTENIbCTBO KOTOPOro TpebytoT
[OONOHUTENbHBIX MaTeEPUANOB.

Ona peleHns 3ToM 3agaunm MHCTUTYT cenbckoro MalumHoctpoenusa (IRE), HaumoHanbHas
OpraHM3auUma  CesbCKOXO3AMCTBEHHbIX MccneaoBaHuii U Kopnopauma Hokkai Koki  coBmectHO
pa3paboTtasM U NYCTUIM B KOMMEPYECKOE WCMO/Ib30BaHME KPOToApeHarkHbll arperat «Cut-drain»,
KOTOPbIM MOKET UCNO/b30BaTb YHWKA/IbHbIM COCcO6 Hape3KM MoYBbI, AJ1 CTPOUTENbCTBA YCTOMYMBDBIX
MycToT ANA NOTOKa BOAbl Ha rmybuHe o 70 cm 6e3 MCNoNb30BaHUA AONO/HUTENbHBIX MaTepuanax.
Kpome TOro d¢epmepbl MOryT /IErKO YNPaBsaTb 3TOM MalUMHOM MPUKPEnnss ero K Tpaktopy. B
HacTosilee Bpemsa IRE m Hokkai Koki pasbsacHAOT npevmylLecTBam KpOTOAPEHaXKHOro arperata
NPOV3BOAUTENAM.

2. PaboTa Hape3HbIX KPOTOBbIX APEH U UX BANAHUE HA CE/TbCKOXO3SMCTBEHHOE NPON3BOACTBO

KpoToBble gpeHbl, KaK M OOblYHblE 3aKpbITble APeHa, Ha MPAMYIO OTBOAAT BOAY OCHOBHOM
ApeHaxKHbI KaHa. MMKoBOI ypoBeHb pacxoaa BoAbl KPOTOBbLIX APeH PaBeH 5 MM/Y, UTo 3KBMBaNEHTHO
00bIYHOMY 3aKPbITOMY JAPEHaXKy, W MO3TOMYy OHU GYHKUMOHMPYIOT 3PGEKTUBHO TaKXKe KaK
TPagMLMOHHDBIE 3aKPbITble APeHaXKM. YCTaHOBKA KPOTOBbIX APEH NPeaoTBPaLlaeT 3aToneHus noss B
nepuoapl Ao Aen, Takum 0bpa3om, NOMOraeT NoAAEPKMBATL OKPYHKALOLLIYHO Cpeay, CMOCOOCTBYIOLLYHO
BO3€/IbIBAHUIO 3eM/IM, MPOPACTAHMIO CEMAH U POCTY 3€PHOBBIX KY/ILTYP B PaHHWI Nepuog, passuTms
pacreHun. Kpome Toro, HapesHOWN KpOTOBbIA ApEeHaXk MOMOraeT BbiNpallMBaTb FOpHblE 3epPHOBble
Ky/IbTYP; Hanpumep, Y COM HU3Kas TONIePaHTHOCTb K YpeamepHolt BraxkHocTh (Poto 1). B nogxoasawmx
MoyBax HapPe3HOM KPOTOBbIM APEHAX MOIYT KM3HECNOCOOHO YBENNUUTb TFOPHbIE YPOMKAMHOCTM Ha
5-40 %.

Mone ¢ KPOTOBLIMM APEHAMM Mone 6e3 KPOTOBOro ApeHaxa

dotorpadua 1 3bdeKTMBHOCTb KPOTOBOIO APEHarXKa W ero BANAHME Ha 3ePHOBbIE Ky/bTYpbl

UcTtouHmk: Kutara MBao (2016r.), KpotoapeHaxHbiii arperat «Cut-drain» gna nerkoro u 6bicTporo
CTPOUTENLCTBA 3aKPbITOrO ApeHarka 6e3 maTepurana, Cenbckoe X03ANCTBO U CaA0BOACTBO

-61-



MpunoxeHue 2

KpoToapeHarKHbl arperaT 419 Hape3Ku
KpPOTOBbIX ApEH

KpoTtoBaTtenb «Cut-drain»

KCDS-01
(TN 1 KoMnAeKTHbIN paboynint opran)

MHCTPYKLUMA NO 3KCn/IyaTaumm

PekomeHaytoTca Ncnonb3oBaThb
c/eaytoliye TpaKkTopa:

® [yceHu4YHble TpakTopbl, 60 N.C. U BbiLE;
® KonecHble TpakTopa (nonHbIn npnsog) 70 /.. v Bbiwe

o _/

- )

OkasbiBaem NpodeccroHaIbHYHO MOMOLLLb CE/IbCKOMY X03ANCTBY

Hokkal KOK/

Kopnopauua Hokkai Koki
XoKKaiao 099-1587, Kutamu-win, Xoayxkn22-4
TE/N.: 0157-36-6806 DAKC: 0157-36-6809
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BeeneHue

Cnacurbo 3a NOKynKy Hawero KpotoBaTtens «Cut-drainy.

e He ncnonb3osatb KpotosaTtensb «Cut-drain» B 106bIx Apyrmx Lenen
KPOMe OMUCaHHbIX B AAHHOM MHCTPYKLMM MO SKCMyaTaumu.

e /Hpopmauma Heobxogmmasn ans cOopKM, aKcnayaTaLmm 1
obcnyxmnaHus Kpotosatens "Cut-drain" npeacrasneHbl B JaHHON
NHCTPYKLUMN. MPOCUM 03HAaKOMUTLCA BHUMATE/IbHO U U3Y4YNTb
WMHCTPYKLUMIO AN1A NPaBUAbHOIO U 3pPEKTUBHOIO MCMONb30BAHWUS 3TON
NPOAYKUMEN.

e Ecn BO3HUKHYTb Ntobble BOMPOCbI NI HEACHOCTU, TO CBAXKNTECD,

NOXaNyMcTa, C OTBETCTBEHHbIM JIMLLOM MO AaHHOMY BOMPOCY.

OrnasneHwue
(1) MpaBnna TexHWKM 6E30MACHOCTM NPU SKCNAYaTaLMm 2
(2) HasBaHue 1 meToabl COOPKN KOMMOHEHTOB 3
(3) O6cnyr*KmBaHWe U xpaHeHWe 0bopyaoBaHUA 4

(4) Mepbl NPeaoCTOPOXKHOCTU M METOZ, MPaBU/IbHOIO MO/1b30BaAHMSA

BO BPEMSA 3KCMNyaTaLmm 5
(5) Mpumepbl BbINONHEHUA CTPOUTENbHBIX PaboT 6-8
(6) CneumnduKauma aetanen 9-10

e [puBeneHHbIe NpUMepPsbI 1 cneumdmrKaLmsa YepTexe,
KOMMEHTapUN UNn pasbsACHEHNS B JaHHOM JOKYMEHTE MOryT ObITb
N3MEHEHbI UNK yrydllieHbl 6e3 NpeaBapuUTeribHOro yBeaoOMITEHVS.
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(1) NMpaBuna TexHMKM 6€30NaCHOCTM NPU SKCNyaTaLun

( A OnacHocTb/MpeaynpexaeHue

® Tiate/IbHO NpoYMTalTe M  O3HAKOMBTECH C WMHCTPYKUMEW Mo 3KChayaTauuu nepeq,
MCMO/Ib30BaHMEM KPOTOBATENS; MPM HE MPaBMIbHOM MCNO/Ib30BAHMM 0HOPYAOBaHUA, BalLM
[AEeNCTBUA MOTYT NPUBECTM K CMEPTENBbHOMY UCXOAY MW K CEPbE3HbIM TPaBMaM.

® Bceroa xpaHuTE MHCTPYKLMIO pAaom ¢ o6opyaoBaHMemM. IKChayaTauma uam obecaykmeaHue,
OCHOBaHHOE TO/IbKO Ha COBCTBEHHbIE NPEANONOKEHUS, MOXKET NPUBECTU K HENPEeABUAEHHbIM
HECYaCTHbIM C/IY4anMm.

® He vcnonb3osaTtb 060pya0BaHNe B APYIMX LENsX, KPOME HapesKu ApeH.

® He BHOCUTe TEXHMYECKYIO MOoandUKaLMIo B 0bopyaoBaHue.

® Ecim Bbl npepocTaensete obopyaoBaHuWe TPETbemy /iuLy, TO PasbACHMTE npoueaypy
3KCM/yaTaLmm, HasHaYeHnsa U 0cobeHHOCTM MCMO/b30BaHKA 060pyaoBaHMsA, 0603HaYeHHbIe B
3TOW MHCTPYKLMW. BMmecTe ¢ obopyaoBaHMEM nepeaaiite U MHCTPYKUMIO.

Mepepn, Havanom pabot

@ He paboTaTh WM YYACTBOBATL B PaboTe Mo YKAaaKe AePH NP CeayoLyX YCI0BUSAX:
B Ecnu Bbl - 60/1bHbI, YCTa/IM MW NPUHUMAETE IEKAPCTBO
M Ecnm Bbl HaxoamTech B COCTOAHMM a/IKOFOIbHOTO OMNbSHEHWS
B Bbl HaxoauTeCh B NIOXOM GU3MYECKOM COCTOAHWUM MO APYTMM NPUYMHAM
@ Hocute ofexay, NprcnocobaeHHyto A/15 BbINoHEHUA paboTbl. O6opyA0BaHMEM MOXKET 3aLLENUTD
ro/I0BHbIE NOBA3KM, LLAP®bI U MONOTEHLIA BOKPY NOACA.
® [1poBecT 0cMOTp MecTo PaboTbl, YTOGbI NPEAOTBPATUTL HECHACTHBIE C/TyHaun M NoBpexaeHus. He
[EMOHTUPYITE Hepa3bopumnBo, ec/iv Bbl He yBepeHbI, Kak CAeNnaTh 3TO, To 06paTUTECH MO NMOBOAY PEMOHTA
K HaM WM K areHTy No TeXobcayKMBaHMIo, 61M3K0 pacrnosioxkeHHoMY K Bawemy oducy

Bo Bpems pabot

©® CrefyiTe MHCTPYKLUMM MO 3KCNJyaTaumm TpaKTopa U MeToAaM SKCMyaTaumm TpakTopa.

® EC/1M YeNoBEK CTOUT MEKAY TPAaKTOPOM W 060pyaoBaHMEM, KOraa Bbl nepemellaete nam
ycTaHaBnunBaeTe/otaensere  KpotosaTtenb "Cut-drain", 3ToT yenoBeK MoXeT bbITb 3axBaueH
MEK QY KOMMOHEHTAMM, KOTOPbIE MOTYT MPUBECTM K HECYACTHOMY C/yYalto.

® He 3an1e3aiiTe Ha pamy WM He CTaBbTe Apyrve NpeameTbl Ha Hee.

@ He 3ane3aiiTe nog, 060pya0BaHME UK He CTaBbTe HOTY (CTYMHIO) NoZ, Hee.

® Crporo cneavTe 3a AETbMU; HE NO3BONANTE MM NOAXOAUTL BnmM3ko K 060pya0BaHNI0

Mocne 3aBepLueHns pabot

@ [Tpy OUMCTKE, PEMOHTE W/IM OCMOTPE 060pPYA0BaHNSA, YAOCTOBEPLTECH, UTO BCE ABMMKYLLMECH
3/1EMEHTbI OCTaHOB/EHbI.

® EC/v eCTb HEMoMaaKu, To yCTpaHuTe (BocctaHoBUTE) MX. ECIM HEeNoNaAKM OCTaHyTCA He
YCTPaHEHHbIMM, TO OHM MOTYT MPUBECTU K 3aTPYAHEHUAM WU/IN K HECHACTHOMY C/1yHalo B BpeMS
MCNoNb30BaHNA 060pYA0BaHUA CAEAYIOLLMIA pa3.
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(2) HassaHue n metoabl COOPKU KOMMNOHEHTOB

MppaBnuyeckun uNUHAP
nogbema-onyckaHus

BepxHsas npoyLlumHa K
TAre TpakTopa

HwxHaa npoywunHa K

SapHuii Hox NpPoaonNbLHOMN Tsire TpakTopa

N

BokoBon

pesak \é J

MpunogHMMaoLLMI HOX

MoactaBk

MepenHun HOX

AL

A OnacHocTb/MNpeaynpexaeHue

® BbibepuTe poBHYIO M TBEPAYHO NOBEPXHOCTb NPU COEAMHEHNM UMW pasbeaMHEHUI KPOTOBaTeNS
«Cut-drain» 1 6yasTe NpeaenbHO OCTOPOXKHDI.

® He no3BonsiTe HUKAKOMY CTOATb PAAOM C TPAKTOPOM W/IM MEKIY TPAKTOPOM M KpoToBaTens
«Cut-drain».

® He 3an1e3aiiTe Nog KpoToBaTe/lb UM He CTaBbTe Bally Hory nog, Hee.

® ByabTe BHMMaTE/bHbI, YTOObI M36eXKaTb 3aXBaTa MEXaHWU3MOM BaLLIEN PYKU  MENKIY YacTaMM,

npu cuenneHnm HW)KHE 4YacTu. HeCO6}'IlO,CI,EHVIe npaBua MOXKET MpPUBECTU K CMEPTU UIn

K yBeybem. J

@ Mpouenypa nogcoeanmHeHma (HaBecka)
1. MoacoeanHuTe 060pYyaAOBaHUE K NPOAO/IbHBIM TAraM.
2. MoacoeanHUTE OCHOBHYHO (LLEHTPa/IbHYIO) TArY.
3. CoeanHUTE WAAHMM r’MAPOUMANHAPA ANA PaboTbl.
4. NMoagHMMMKTE arperat, MCNosIb3ynTe NOACTAaBKU U YCTaHOBUTE UM yaanuTe
KOMMOHEHTbI.
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5. NpoBepbTe paboTaeT An LMANHAP.
(3) O6cnyxxmBaHue u xpaHeHue obopyaoBaHUA

(~ )
A OnacHocTb/MNpeaynpexaeHue

® BbiGeprTe MEcTo, KOTOpoe He NpensdTCTBYyeT ABWMKEHWIO ApyrMx u 6esonacHoe BO
BpEMSA OCMOTpa WM obCcnyxuBaHus. Bblbepute poBHOE WM TBepooe MecTo, rae
MallMHa He Cbe3XaeT UMK CKOMb3UT, U UCMOoMNb3YeT Yropbl Ans Konec Ha nepegHue
Koneca TpakTtopa.

® [locTaBbTe Ha CTOSIHOYHLIA TOPMO3, MEPEMECTUTE phblvar MexaHn3Ma KopoOkM nepeaad
B "HeMTpanbHoe" MNOroXeHMe W OCTaHOBUTE OBUraterls BO BpeMsi OCMOTpa WIu
obcnyxmBaHus.

® HecobntopneHne npaBuIlt MOXET NPMBECTU K CMEPTU UIN YBEYbAM.

_J

€ OcmoTp ocnabneHHbIx 601TOB, raeK U LINAHIOB

e OcmoTtpute, He ocnabneHHble KM 6ONTbI, FAMKU KaXKAOr0 KOMMOHEHT],
0cobeHHO 60TbI, Ha KOTOPbIE KPEeNATCA HOMXKW.

e [poBepbTe, HET N LUApanuH UAK TPELLMH Ha LWaHre rMapaB/IMYeckoro
uMAMHApa.
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Mepbl npeaoCTOPOXKHOCTU U METOA, NPAaBU/IbHOIO NO/1Ib30BaHUA

BO BpemA 3KCn/lyatauuu

- )
A OnacHocTb/MpeaynpexaeHne
@ He no3sonanTe NH0AAM NOAXOAUTL BNM3KO K TPAKTOPY U KPOTOBATE/HO BO Bpems paboTbl.
% He BbinonHAiiTe BpaLLaTe/bHble ACTBUA YCTaHOBAEGHHBIMI HOXaMM BO BPEMSA YMPaB/eHA TPAaKTOPOM.
— _J

€ [1ns ycnewHoro BbinoiHeHWA pabort

@ PekomeHayeMas CKOPOCTb BO BPEMSA CTROUTE/IbHBIX PaboT Tpaktopa 2 -4 KM/u.

@ CraHzapTHOe paccTosHMe (MHTepBanoB) MexKay AepHamum oT 2,5 go 5 m. (31a Hopma morKeT
6bITb YCTAaHOB/IEHA B COOTBETCTBMM C CUTYaLMEN.)

X YcTaHOBMTE pamy KPOTOBATENA TaK, UToBbI OHa Bbina NapaienbHa NOBEPXHOCTU MOYBbLI BO BPEMA PaboThl,

© CMO/Ib3YA LIEHTPAsIbHYIO TATY.

= -~

T T

€ TNpumeHumble ycnosua

@ KpoToBaTesib He NPUMEHWM, EC/IM COCTaB MoYBbI BKAKOYAET 50 % mam 6onblue necka Mam ecin CTpyKTypa
nousbl - S/SL (cornacHo metoay ANOHCKOM ACCoLMaLMm CEbCKOXO3ANCTBEHHDIX Hay4HbIX 06LecTs). Ecin
CTPYKTYpa MouBbl - L, CPOK Cy»KObl ApeHarka OT AByX A0 Tpex feT; Mpu Takux ycnoBuax, Heobxoaumo
MOBTOPATb CTPOUTE/bHbIE PABOTbI YEPE3 HECKO/BKO JIET.

@ BbiNo/IHEHME CTPOUTE/IbHBIX PAbOT, HE BO3MOXKHO B C/I0SIX COAEPHKAHWEM MPaBUA WM C YaCTOM FaIbKOW,
pa3mepom bosiee Yem 5 cm Unm KopHAMK 5 cm B aAnameTpe.

@ KpotoBaTe/ib B OCHOBHOM UCMO/Ib3YETCA /19 NepeaeiaHHbIX NO/el, CenbX0o3yroaunii U NactTomLy,

@ [1pu 33TONAIEHNM PUCOBOIO MOJA, APEHAMKHbIE OTBEPCTUA A0MMKHbI UCMO/b30BATLCA KaK BCNOMOTATE/IbHbIN
[OPEHAXK, COEAMHAOLLMINCA C CYLLECTBYIOLLIMMY APEHAMNKY.

® CrpouTesibHble pPaboTbl HA PUCOBOM MOJIE AO/KHbI ObITb BbINO/IHEHBI B HAKNOHHOM HANPaBAEHUU UK

KOPOTKYHO CTOPOHY, C YHETOM COEANHEHWA K CYLLECTBYHOLLEMY [PEHAKY.

— T T
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Mpumepbl BbINOHEHUA CTPOUTE/IbHDBIX PaboT

(1) Kak HauaTb pabotaTb KpoToBaTenem «Cut-drain» oT NOBEPXHOCTM NOYBbI
1. CoKpaTute rmapaBanyecknii LUANHAP.
2. Pacwwmpss upnnHAp onycT1Te KPOTOBaTE Ib.

(2) Kak HauaTb pabotaTtb KpoTtoBaTtenem «Cut-drain» oT KaHaBbl (TpaHLLen)
1. OnycTuUTb KPOTOBATENb B KaHaBY W Ha4aTb PaboTy.

(OpaH:keBan YacTb 3axoguT B ybmHy 60 cm.)

[Bua, npodmnbHOro paspesa KpoToBOro ApeHal OtBepctme: 10x12,5 cm

(1)

-68 -



@ TexHonorua cTpouTenbHbIX pabot

(1) Koraa y»ke ecTb cyLuecTBylowmMe ApeHa

- UpeanbHbI BapUaHT BbINOAHEHUS paboT MoxKeT bbiTb Mpumepom 1 nnm Mpumepom 2.

- BbinonHeHne paboT MOMKET ObiTb HayaTo B MENKOM YacTW, eC/i 3a/7eraHne ApeHaXka
Hernybokoe (menkoe). CTPOUTENLCTBO TaKKe MOXKET OblTb B TOM KE HaMpPaBNEHWUM, YTO U
CYLLECTBYIOLLME OpPEHA [APEHa)ka; CoeavHeHUs MOryT ObiTb MOCTPOEHbI, Mepecekas nog,
NPAMbIM YI/IOM B KOHEYHOM YacTW BHU3 MO TEYEHUIO, [Ae CYLLECTBYIOLLMI APEHAXK CTaHOBUTCS
rny6oKMm

Mpumep 1: CrpoutenbCrTBa Nepecekan CyLecTsyoLlue gpeHa
Mpu NepecevyeHnn CyLLECTBYHOLLMX APEH, MAEANbHbIA MHTEPBaN 5 M.

Cywectsytowme apeHa: 10-12 m

—

Mpumep 2: Crpoutenncrea nepecekas CyLLECTBYIOWME ApeHa nog yriom 45 rpagycos
Mpu nepeceyeHnm CyLLECTBYIOLLMX APEH Nog, yrom 45 rpaaycoB, pEKOMEHAYEMbIA  UHTEPBabI

Ha 5> M. Cywectsytowpe apeHa: 10 - 12 m.
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(2) Korga Het cyLuecTByOWMX APEH

*  EC/'M OTKPbITbIN ApeHasKHbl KaHan caenaH m3 6eToHa AWM ApYrMx MaTepuasoB U yCTbe
3aKPbITOrO ApeHaXka He MOXKET ObiTb CAEMAHO B HEM, TO HY)KHO OTKOMaTb 6O/bLUyO siMy
OKO/10 TOYKM CoeaAUHEHUA OTKPbITbIX APEeHa*KHbIX KaHa/10B (Ll,peHa)'KHbIX I'IOTKOB) KaK Ha
Mpumepe 3 1 3aTem CO34aBaTb KPOTOBbIE APEHa HauMHasn oT 3ToM AMbl. Caenaiite maneHbKoe
OTBEPCTME B OTKPLITOM [PEHaXXHOM KaHane 418 cbpoca BOAbl M3 MPOMENKYTKA TOUKM
CoeaANHEHUA JPEHAXKHbIX JIOTKOB.

»  Coenaitte yCTbe ApeHa)ka, Ha OTKOCE OTKPbITOrO APEHAXHOTO KaHana KaK MoKasaHo B
Mpumepe 4.

Mpumep 3: Ecam ycTbe 3aKpbITOrO ApPeHaXka He MOMKeT ObiTb CO34aHO B OTKPbITOM

DPEHAXKHOM KaHan caenaHHoro U3 6eToHa uam gpyrux matepuanos
BblpoliTe 6OMbLIYIO SIMYy OKO/IO TOYKM COEAMHEHWA OTKPbITbIX [APEHAXKHbIX KaHanos. Hapexbsre
KpOTOBblE ApeHa HauMHasA OT 3TOM AMbI, YTOBbI CO3A1aTb YCTbe APEHAMa.

[peHax. KaHan

Ama

Hanpasnexu
€ Hape3Ku

Mpumep 4: YayuLueHue ycTbe gpeHaxa

MOCKO/IbKY YCTbe 3TO YacTb, KOTOpas camas Hambonee Nerko PaspyLllaeTca, HyXHO BCTaBUTb Tpyby U3
CMHTETUYECKOM CMOfbI (NacTMacChl) B BbIXOAHOE OTBEPCTVE KPOTOBOO ApeHaxa (auamerpom 50 - 75 mm)
[UIMHOW OKOJI0 2 M, 4TOBbI 06eCneYnTb MCMO/b30BaHWA APEHaXa B TeYeHWe 4/INTE/IbHOTO Neproaa BpeMeHu.

lMnactmacoBas Tpyba KpotoBas apeHa

[Opyrve ocobeHHocTU KpoToBaTensa «Cut-drain»
+ MOXeT NPUMEHSATCS, B YPE3BbIMAMHbIX CUTYaUMAX, A1 OTBOAA WM3ObITOYHOM BNarn JIOKa/bHbIX
NOATONAEHWI (Ny3K), BbI3BaHHbIX HEMPEPbLIBHLIM JOXKAEM
+ MoXeT 6bITb UCMONBb30BaH, C YY4ETOM Pa3/IMYHbIX 0COBEHHOCTEN NOYBbI M 0bpabaTbiBaeMon 3emn
B PA3/INYHBIX TEPPUTOPUSAX
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(4) Cneumndurkauma peraneu
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Ne | Kog peranm Ha3BaHwue aetanu Ko | LeHa MpnmedanHna
yects | 3a
o enH

1 KD-1-0001 | MNepepHsas pama 1

2 KD-1-0002 | Manew, upnvHapa 2

3 KD-1-0003 | Manew,Kpenea UeHTPaIbHOM TArm 1

4 KD-1-0004 | Yeka 5

5 KD-1-0005 | Manew Kpenexka NPOAO/bHbIX TAr 2

6 KD-1-0006 | LUnAMHT (4eKa) 5

7 KD-1-0007 | duKcupyroLwmii nanew, NoACTaBKM 3

8 KD-1-0008 | lMepegHsaa noacraska 2

9 KD-1-0009 | Hecywas pama 1

10 KD-1-0010 | KonbLo (waiba) 2

11 KD-1-0011 | Maneu, Kpenawmii pamy 2

12 KD-1-0012 | [deprkaTenb HOXKa 2

13 KD-1-0013 | Manew, Kpenawpii HOX 2

14 KD-1-0014 | M12 60T C LWeCTUrpaHHOM rosI0BKOM (18Mm) 8 C waiboi 1 rankom
15 KD-1-0015 | MNopacTaBKka gna pambl 1

16 KD-1-0016 | MepeaHwii HOX 1

17 KD-1-0017 | PuKcupyrowmii HOX 1

18 KD-1-0018 | M16 60nT c nnockoii rososKoi (MMBycosbiit Kkod 10Mm) 2

19 KD-1-0019 | Rear blade 1

20 KD-1-0020 | Side cutter 1

21 KD-1-0021 | M12 60AT C NJI0CKOM ro/I0BKOM (MMBYCOBBIN KtoY 3 C waiboli 1 ralikoi
22 KD-1-0022 | MpunogHMmatowmii HOX 1

23 KD-1-0023 | M16 60/T ¢ KBaZApPaTHbIM NOATONOBKOM 2 C waiiboii 1 rankom
24 KD-1-0024 | MpunogHumatoLwas naactmHa 1

25 KD-1-0025 | M8 60T C maaKoi ronosKomn 4 C wainboli 1 raikomn
26 KD-1-0026 | MnapaBavyecKuii LUAnHOpP 1

27 KD-1-0027 | O6paTHbIi KnanaH 1

28 KD-1-0028 | MMapaBAnyecKuii WwaaHr A 1 3/8, 500 mm

29 KD-1-0029 | lMapaBAMyeckuii WnaHr B 1 3/8, 1950 mm

30 KD-1-0030 | MnapaBanyeckui wnaHr C 1 3/8, 2050 mm

31 KD-1-0031 | CoeamHutenb (GUTHHT) 2 3/8

32 KD-1-0032 | CneuuanbHasa pacnblinTenbHas Kpacka 1 lony6oro ugeTa
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