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BBeaneHue

[aHHbn 0630p NOAroTOBMIEH B COOTBETCTBMM C «[1naHoOM peanu3auumn OCHOBHbIX
HanpasneHun ycunenusa geatenbHoctn MKBK», ogo6peHHbIM U pekoMeH4OBaHHbIM
K ucrnonHexHuio Ha 63-m 3acepgaHun MKBK (18-19.04.2014 r., TawwkeHT). «[lnaH...»
BKMOYaeT 4veTblpe HanpaeneHus: (1) Bogocbepexenwue; (2) BHegpenne UYBP kak
WHCTPYMEHTa «3EereHoro» pasBuMTMS W ajantaumm K WU3MEHEHWo KnumaTa;
(3) MNoBbIWeHVe kKayecTBa M TOYHOCTM y4yeTa BOHbIX pecypcoB; (4) YkpenneHue
noTeHUmMana pernoHarbHblX W HaUMOHarnbHbIX oOpraHmsauui. [Ona peanusauuu
«lMnaHa» No Kaxgomy HanpaBneHUo Co3faHbl permoHaribHble pabouune rpynnel. Ha
HauuoHanbHOM ypoBHe uneHbl MKBK B cBoux cTpaHax co3ganu no Kaxgomy
HanpaBfieHWO HauuoHanbHble paboune rpynnbl (HPI) ©3 4yncna MecCTHbIX
cneumanucToB. 3agaya HPIM — c6op nHopmauum o TOM YTO yKe caefnaHo B CTpaHax
No [daHHOMYy BOMPOCY, Kakue MonyvYeHbl pesynbTaTbl, aHanuM3 CTeneHn
AOCTaTOMHOCTM W AEeWCTBYIOWMX MEeponpusaTUin Ans yOOBNEeTBOPEHUS HYyX CTpaH
pernoHa n paspaboTka nporpaMmmbl JanbHenwmnx paboTt Ha CTPaHOBOM YPOBHeE.

6 wwoHa 2017 roga B Awxabage B pamkax LleHTpanbHO-A3naTckoro
aKonoruyeckoro copyma «MHuumnaTrea nga cCOTpygHUYECTBa Mo OKpyXatloLlen cpeae
N yctonumBomy passutuio B LleHTpanbHon Asum» paboyas rpynna no sogocbepe-
XEeHUIo nposeria pabo4yee coBellaHMe C ydyacTuem npegcraButenen HaunoHanbHbIX
pabounx rpynn u3 YsbekucrtaHa, KasaxcraHa, TypkMeHUCTaHa v npeacraButenemn
pernoHaneHou rpynnbl no Bogocbepexenunto ns HALL MKBK.

OCHOBHOW aKkUeHT AnCcKyccui Bbin HanpasneH Ha BOMNPOCHI BogocbepexeHus
KaKk Ha YpOBHE Mo, Tak W MPUHATMS Mep Ha YpOBHE MarucrtpasbHbIX KaHaroB U
CHWDKEHWUW MOTEPL NPY TPAHCNOPTMPOBKeE BOAbI. 10 uToram 3acegaHust Gbino peLeHo
YrieHaM HauMoHanbHbIX paboyunx rpynmn oT CTpaH HanpaBuTb CTPAHOBLIE AOKNAAbI MO
BOOOCOHEPEXEHMIO MO COrfacoBaHHOM CTPYKTYpPe pervoHanbHOn rpynne arnst nonro-
TOBKM Ooknaga Ha tobuneinHon koHdepeHunn MKBK B Hosbpe 2017 roga B r. Taw-
KeHTe.

Ha cosewaHmm pabounx rpynn npeactaBuTenn CTpaH oTMeYanum, YTo Mepbl Nno
Bonpocam BogocbepexeHnsi Ha ypoBHe BaccerHOB peKk U MarncTparibHblX KaHanos,
NPOBOOATCA BO BCEX CTpaHax B COOTBETCTBUW C TOCYAapCTBEHHbIMU MNilaHamu
pa3BuTusS. Ha 3T Hyxabl BblaensawTca Gonbluve cpenctea ¢ npueredYeHnem 6onb-
WX MHBECTUUUN MEXOYyHapOoAHbIX NapTHepoB no passutmio. OgHako pasButue
Bogocbeperatoumx TEXHOMOMMA OPOLLEHUS Ha YPOBHE Mossa 1 Bogonotpebutenen B
Ka)X[OOW CTpaHe HaxOoAMTCs Ha HeaoCTaTOMHOM ypoBHe. Mmes B BuAy, 4TO
LieHTpanbHO-A3MaTCcKnii permoH Haxo4UTCSA B YCOBUSIX XXECTKOro aeduumnta BOAHbIX
pecypcoB M C y4eTOM CYLLECTBYIOLWMX M MOBCEMECTHO LOCTYMHbIX Bogochepe-
ratoLLmMx TEXHOMOIMIA OpoLLEeHMsl, Hanbonee BaXKHbIM, SBMNSETCSA NPoBeCcTU paboTbl No
OLIEHKEe 1 BO3MOXHbIM NYTSM pasBUTUS UMEHHO B 3TOM HanpasiieHUN.

B paHHOM 00630pe wucnonb3oBaHbl MaTepuanbl HauuMoHanbHOW pabouden
rpynnbl  Y3bekuctaHa, matepuanbl KoHuenuuu pasButusi BOOHOIO XO3AWCTBA
Pecnybnukn Y3bekmuctaH Ha 2020-2030 rogbl, matepumanbsl n nHgpopmauus na 6asbl
3HaHun HUL MKBK, a Takxe u3 gpyrmx MCTOYHUKOB.



CpoenaH akueHT Ha BogocheperaioLme Mepbl U1 MEPONPUSTUS HA OPOCUTENb-
HOW CEeTW, NNaHUPOBaHME BOAOMOMb30BAHUS HA MEXXO3SWCTBEHHLIX W BHYTPU-
XO3SINCTBEHHbIX KaHanax, MCnosib3oBaHne BogocbeperarLmx TEXHUK U TEXHOMOTUA
Ha ypOBHE OpOLLAeMOro Mnosisi.

HanHbin 0630p BOgocOeperawwmnx TEXHMK U TEXHONOrMA npeaHasHavyeH ons
crneumanucToB BOAOXO3SNCTBEHHbIX OpraHmusaLmin, Knactepos, koonepatneos, ABI u
drepMepCKMX XO34NUCTB.



l. BogonoTpebrneHune cenbCKOXO3ANCTBEHHbIX
KynbTyp

1.1 OTeyecTBEHHbIN ONbIT onpeaeneHnsa sogonotpeodneHna CXK

Pexnm opolweHuns onpegenseTca  HOPMOW, 4YMCNOM W Cpokamu  Monuea
BblpalumBaemMbIiX KyrnbTyp. OH 3aBUCUT OT OMONOrMYecknx oCobeHHOCTEN pacTeHUN,
KNMMaTUYECKNX, MOYBEHHbIX N TMAPONOrMYECKNX YCNOBUIA opoLlaemMblix 3emensb [1].

CopepaHue Bnarm B NodYBe B €CTECTBEHHbIX (NPUPOAHbLIX) YCIIOBUSX MOXET
N3MEHATBCS OT COCTOSHUS YBMNAXXHEHWA Ha YPOBHE TMIPOCKOMMYECKOW Briarn Ao
YPOBHS MOSTHOM BfiaroeMKoCTU. [Nna pacTeHnn HexxenaTesbHbl Kak HeOoCTaToK, Tak U
n3bbITOK Bnarn. HopmanbHble YCNoBMSA pocTa co3JaloTcs Torga, Korga B MoyBe
40-50% nop 3aHATO BO34YyXOM, OCTafbHble MNPOMEXYTKU MeXAy MNOYBEHHbIMU
yactTuyamu 3anonHeHbl Bogon. O6bIMHO Takoe yBnaXHeHwe HabnogaeTca npu
HaCbILLLEeHMM MOYBbI BNaron 4o COCTOSIHUA MOfieBON BrlaroeMKOCTU, onpesensemMou B
OCHOBHOM KanumnsipHON CKBaXXHOCTbIO MOYBbI.

YBnaxHeHne noYBbl HE OCTAeTCA HEU3MEHHbIM Ha MPOTSXKEeHMU nepuoga
Beretaumm, NO3TOMYy B MPUPOAOHbBIX YCNOBUSAX CFIOXHO MOCTOSIHHO NOAAEPXMBATb
ONTUMAarnbHYK YBIAXHEHHOCTb. PacTeHusi CHWXalT WMHTEHCMBHOCTb pocTa npu
YMEHbLUEHUWN BIAXXHOCTU OT ONTUMASIbHOM BEMNYMHbI, HO POCT UX HE NpekpaLlaeTcs.
CHwxaTb BMaXHOCTb [0 KPUTUYECKOW BENUYMHbI  (BNaXXHOCTU  3aBs4aHUS)
HeJoMnyCTMMO.

BnaxHocTb 3aBagaHuWs HacTynaeT Ans CynecyaHblX MoYs npuv 0ObEeMHOW
BnaxHoctn 4-6 %, nerkux cyrnuHkoB — 6-8 %, cpegHux cyrnuHkoB — 8-10%,
TshkenblX cyrnMHkoB — 10-14%.

Mon BogonoTpebneHnem cenbCKOXO3ANCTBEHHbIX KyNbTyp NMOHMMAaOT pacxon
BOAbl Ha onNpedenéHHON Nrowann 3a nepuon Beretaumm pacTeHWi: BblpaxaeTcs B
M>/ra unu B Mm [2].

KoacpcpmumeHt  BogonoTpebneHus  (yoenbHoe  BogonoTpebneHue) —
KONMYeCcTBO BOAbl, M3pacxofoBaHHOM 3a BeretauuoHHbIM nepuod Ha 1 TOHHY
npoaykunn. BopgonoTtpebnenHne onpenensoT  SKCNEPUMEHTANbHO Ha OCHOBE
ypaBHeHUs BoAHOro ©OanaHca B pe3ynbTaTte MHOroNeTHMX HabnwogeHun 3a
ocagkamu, 3anacamu Bnaru B nodse, notTepsamu Boabl U T. 4.

BogonotpebneHne nameHseTca B 3aBUCMMOCTU OT BHELUHMX YCMOBMK, BUAa
pacTeHWn, YPOBHS arpoTexHukn. CoyeTaHne OpOLLEHUS C BbICOKOW arpOTEXHUKOWN,
NPUMEHeHNeM yaobpeHun [aéT MakcMmanbHOe MOBbIWEHME  YPOXaWHOCTU
CENbCKOXO3ANCTBEHHbIX KyNbTyp MpU YMeHbLUeHUn KoadpduuneHta BogonoTpedb-
nexus. KoadpdpuumneHTbl BogonotpebneHnsa KonebnioTcs B LWIMPOKMX Npeaenax B
3aBMCUMOCTW OT MNPUPOAHO-KITMMATUYECKUX YCIOBUM KOHKPETHbLIX feT, MoYB U
ypoBHA arpoTexHukn. Akagemuk A.H. KocTakoB gan OpUEHTUPOBOYHbIE 3HAYEHUS
KoadpduumeHta BogonoTpebneHns ana ycnosun CpegHen Asvm, 3aBOMMKbA U
YkpauHbl (M*/T): ans 3epHoBsbix 1100-550, xnonyaTtHuka 1800-900 (Npu ypoxaitHocTy



30-50 u/ra), ana mHoroneTtHux TpaB Ha ceHo 1000-400 (npu ypoxanHoctn 500-
1000 w/ra).

MonyyeHne BbLICOKMX rapaHTUPOBAHHbIX YPOXaeB CEeMNbCKOXO3AMCTBEHHbIX
KynbTyp BO3MOXHO NMpU UX onNTUMarbHOM BogonotTpebneHuu [4].

BopoonotpebneHne nond, 3aHATONO CefbCKOXO3SAMCTBEHHOW  KyrbTYpown,
pacxogyeTtcs Ha TpaHcnupauuo (ET) n ucnapenune noussl (En) [2]:

OBanoTpaHcnupauus onpegensieTcs no opmyne:

E=ET+En

Ha ncnapeHne ¢ NOBEPXHOCTU NOYBbI AEUCTBYKOT TOSIbKO (PAKTOPbl BHELLHEN
cpedbl, a TpaHcnupauus oO0ycnoBnMBaeTCA B3aUMHbIM BfUSHUEM BHELLHUX W
BHYTPEHHUX pakTopoB pacTteHnin. Onpenenutb 4onu TpaHcnupaumm ET n ncnapexus
nousbl En B BOgonoTpebneHun CRoXHO, MO3TOMY KX OObIMHO OMpeaenstT Kak
eanHoe Lenoe.

CyLuecTBYIOT crieqyloliMe MeToAbl onpeaeneHns BoaonoTpebneHus: metToap
HEeMNOCPeACTBEHHbIX TOMEBbIX W3MEPEHWUW; pacyeTHble METOAbl; JMMNUpUYEecKme
3aBUCUMOCTMW.

Memod eodHoz20 6anaHca (MBE) ocHOoBaH Ha ypaBHeHUM BogHOro b6anaHca
nonda. OH faeT JOCTaTOYHO HaAeXHble AaHHbIe U MPUMEHSIETCA B cnydae rinybokoro
(5-10 ™) 3aneraHus YpOBHS TPYHTOBbIX BOA. Torga BrnaroobMeHoM Mexay
FPYHTOBbIMM U MOYBEHHBIMW BOAAMM MOXHO MNpeHebpeyb. OTUM MEeTOLOM MOXHO
BbIYUCIATL JeKagHoe U MecsvHOoe BoaornoTpebneHve pacTeHun Ons OAHOPOAHbIX
noys ¢ norpewHocTbio 10-12%, a ans HeogHopoaHbIX okono 15%. HegocTtaTok aToro
MeToda — B ero TpygoeMKoCTU U HeonepaTuBHOCTU. OH AaeT nub OCPeAHEHHYIO
BENNYMHY BO4ONOTPEDBNEHNS, HE BbISBNASA €ro 3aBUCMMOCTUN OT ApYrMx dakTopoB.

CywecTtByloT  meopemu4ecKkue MemoOobI pacyeTta CyMMapHOro
BogonoTpebneHns (McnapeHus), OCHOBaHHbIE Ha (PM3NYECKMX 3aKOHAX McrnapeHus
(metogbl lNeHmaHHa, Tiopka n Ap.), aMnupu4Yeckue MemoObl, OCHOBaHHble Ha
PYHKUMOHANbLHON  3aBUCMMOCTU  WUCMApeHUss OT  ypoxas, Temnepatypbl U
OTHOCUTENbHOM BraXHoCcTM Bo3ayxa (Metoabl KoctskoBa, Llaposa, AnnaTtbeBa u

Ap.).

[MpoeKkTHble  MHCTUTYTbI CyMMapHoe ucnapeHue  (BogonotpebneHue)
NPUHMMAOT MO PeKOMeHZAaUMM HaydHbIX YYpeXOeHWA WM paccynTbiBalOT MO
dopmyne C.M. AnnatbeBa, TO €CTb MNONb3YTCA OUMOKNIMMATUYECKUM METOOO0M.
CornacHo C.M. AnnatbeBy, CymMapHoe ucnapeHue asnseTtcsa pyHkunen gedpuumra
BMaXXHOCTWN BO3ayXa.

MoTpebHOCTb pacTeHun B BOAE Ha MPOTSXKEHUM BEreTaumoHHOro nepuoga
HeOAMHAaKoBa M YaCTUYHO YAOBMETBOPSETCA BbiNagawolMMy Ocagkamu, OpOCH-
TenbHY0 HOPMY crefyeT nodaBaTb B 3acylUnvMBble Nepuoabl Ha nosne He cpasy, a
yactsamu [2].

Hopma oTAEeNbHONO nomnmMBa paBHa pPa3HOCTM 3anacoB BOAbl B paCHETHOM
crnoe a0 u nocne nosfnuea.



Akagemnk A.H. KocTtaikoB paspaboTtan HarnsgHbli rpadoaHanuTuyeckmi
cnocob onpeaeneHnss NOSIMBHbIX HOPM U CPOKOB MOMMBA CENbCKOXO3SNCTBEHHbIX

KynbTyp.
B TeueHne BereTaumoHHOro Nepuoaa OpoCUTErNbHY0 HOPMY NOAaT YacTsMu
B COOTBETCTBUM C M3MEHEHMEM MOLLHOCTU KOpHeoOMTaeMoro cnosi, notpebHocTu

paCTeHMVI B BOAE, eCTeCTBEHHbIM YyBI1aXHEeHunem, AOonyCctTuMmbiMn TipeneriamMmm
BIMAXHOCTMW.

Ha nonveHbIEe HOPMbI BIIUSIKOT MOLLIHOCTb MOYBEHHOMO CMNOS U NIMTONOrMYEecKoe
CTPOEHME NOACTUNAOWMX TPYHTOB. Ha ManomMoLHbIX no4Bax, MNOACTUNAEMbIX
XOpOLLO MNPOHULAEMbIMU TPYHTaMU, HOPMbl yMeHblakT. OkasbiBaeT BUSIHWE U
penbed MEeCTHOCTU: Npu BONbLUMX YKITOHaxX NOJSIMBHbIE HOPMbI CregyeT YMeHbLUaTb.
Ha 3aconeHHbIX U CKMOHHbIX K 3aCONEeHUI0 NoYBax HOPMbI MONMBOB OonbLUE, YEM Ha
He3acomneHHbIX. M3 onbiTa OpoleHns 3emMerlb YCTaHOBMEHbI Npeaesibl MOSMBHBIX
HOPM npu pasHbiXx cnocobax nonuea (m, MM): nNoOBepxHOCTHbIn — 80-120;
poxgeBaHne — 15-70; kanenbHbin — 5-10; nognoyBeHHbIn — 5-10 pexum
OpOLUEHNS C pacyHeTHOM 06eCneYeHHOCTbIO YBNaXKHEHNS.

1.2 BoaAHbIN peXuUM NoYBbI U yripaBrieHMe ero ¢ NOMoL b NOSIMBOB

dopmupoBaHne M OMHaMMKa BOAHOIMO pexuma MnoyBbl M BO3AeENbiBaHWE B Hen
pacTeHUN 3aBUCUT OT NPUTOKA COSTHEYHOWN IHEPrMM, OCAAKOB, TeMnepaTypbl Bo3gyxa
1 NOYBbI, BETPOBOIO peXnma 1 Apyrmx KnuMaTudeckmx oakTopoB, a Takke TEXHUKN U
cnocoba nonuea, ycrnoBur nogadn BOAbl, KOTOPbIN pa3pabaTtbiBaeTcs Ha OCHOBE
CyMMapHOro BogonotpebneHns nnm cymmapHoro ncnapenus [3].

Bopa, nopgaHHas Ha none, 3aHATOE CENbCKOXO3SAVICTBEHHOW KyIibTypoW,
TepseTcs Ha ucnapeHve OAHOBPEMEHHO MO TPEeM COCTaBMALWMM: UCNapeHne c
caMOW TMOYBbl, TpaHCMMpPaUUO pacTeHUd W UCNapeHNe eCTECTBEHHbIX W
NCKYCCTBEHHbIX OCaZIkoB, MOMNaBLUMX HA BeretaTUBHblE OpraHbl pacTeHU BO BPeMs
nonuea.

TpaHcnnpauuio cnefyet paccmaTpuBaTb Kak (puanveckuin npouecc, noguu-
HAWMNCA 3akoHy [anbToHa. lNMocTynneHne n nepeasmxeHne BOAbl MO pacTeHUIO
00ycnoBneHo pasHOCTbIO KOPHEBOrO AaBfEHUS U OaBfiEHUsSI NMPU UCNapeHun BOAbI
nuctbsamun. pn HacblWweHun atMmocdepbl BOASHLIM MapoM TpaHCnupauusi CHUXa-
€TCH, TaK KaK C NIMCTbEB Briara He ncnapsieTcs.

BenvumMHa TpaHcnnpauun C NOBEPXHOCTU NUCTa Mpu ONTMMasibHOM YBrax-
HEHWUW MOYBbl NPUBNMXAETCHA K UCMAPEHUIO C OTKPLITON BOAHOW MOBEPXHOCTU Takon
Xe nnowaan. B atom cnyyae oHa OGygeT 3aBuCETb OT 3HEPreTUMYEeCKUX pecypcoB:
COMIHEYHOW paguaumMm W CKOPOCTUM BeTpa. JTa 3aBUCMMOCTb MNpUBOAUT K
XapakTepHOMY CYTOYHOMY €€ peXumMy C MWUHUMasbHbIMW 3HAYEeHUSMU B HOYHbIE
yacbl U makcumym B 13-14 vacos.

B TeuyeHne nepmnoaa Beretaummn opoLlEHNE Y4aCcTKOB NPOBOAAT HEOQHOKPATHO.
Mepuog BpemeHW, B TeYeHWe KOTOPOro BO3HMKAET HagoOHOCTb B MOnMBax,
Ha3blBa€TCA OPOCUTENbHLIM MEpPUoaOM. [ANUTENbHOCTL €ro 3aBUCUT OT MpoJos-
XWUTENbHOCTM BereTaumm opollaemon KynbTypbl. KonmyecTBO BOAbl, KOTOpoOe
nogaetca Ha 1 ra opowaemon nrowaan 3a OpOCUTENbHbLIA Nepuon, HasbiBaeTcH
OpOCUTENBHON HOPMOMW. OTa HOpPMa BbIYUCNAETCS KakK pasHuua Mexay BOAOMNoT-
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pebneHnem pacTeHu’ M eCTeCTBEHHbIMW pecypcaMu Brarm B MNOYBe B Te4veHue
Beretauuu [3]

BeJ'IM“IMHy OpOCVITeJ'IbHOlZ HOPMbI M onpenenarT No ypaBHEHUIO!:
M=E-P +H-3 +3 - B,

loe: E — TpaHcnvpauma pacteHnssmmn (BogonoTpednexHune);

P — konuyecTBO ocagkoB, MOCTynawllee B TeYeHMe Beretauum B aKTUBHbIA Crou
nousbl (ACI);

3, — 3anac snaru B ACI1 B Ha4yane Beretauuu;
3 —3anac Bnaru B ACI1 B KOHLIe Beretauuu;
Brs — KOnimyecTtBo Bnaru, noctynatowiee B ACIT oT rpyHTOBbLIX BOf;

W — ucnapeHune B nepuoa Beretauum.

OpocuTenbHas Hopma aormkHa obecneunBaThb yBNaXKHEHME TONbKO aKTUBHOIO
crnosi noyebl 6e3 cbpoca BoAbl B HUMXHME FOPU3OHTLI, 8 Ha OpoLleHne, HaobopoT,
crnegyeT UCnonb3oBaTb Briary rpyHTOBbIX Bof. [Mo3ToMy Ha 3eMnsx ¢ Onuskum
3aneraHMeM rpyHTOBbIX BOA OPOCUTENbHY HOPMY CreayeT YyMeHbLUaTb.

O6bem BOAbI, KOTOPbLIV TPeByeTca nogaBaTth Ha 1 ra opowlaeMon nnowaan 3a
OAWH NMOnuB, HasblBaeTCcs NOSIMBHON HOPMOW, U HOPMOW MONKUBa.

BennunHa nonvBHOM HOPMblI 3aBUCUT OT CTEMEHU YBIIAXHEHUSI MOYBbI K
Hayany nonvea, BENWYUHbI NOTPEONeHus BoAbl PaCTEHUSIMM B LaHHYH a3y
pa3BUTUS, BNAroeMKOCTU MOYBbI, FMYOUHbI CNosi NpomMayvvMBaHust noyebl. Ha Hopmy
NonvBa OKa3biBaeT BNUSIHUE BO3MOXHOCTb PerynMpoBaHus Nogayv BoAbl U BOLHOMO
pexuma, a Takke TexHuKa nonvea. YcTaHaBnuBasi NONMBHYK HOpMY, Heobxoammo,
4yTOObLI MOCrie NonmBa BoAa He YXOAWNa B HMXKENeXallme CIow MouBbl, Tak Kak 3To
BeOEeT K MoTepsiM OpOCUTENbHOW BOAbl, MOXET Bbi3BaTb NMOABLEM IPYHTOBbLIX BOA U
cnocobcTBOBaTb 3aCOSIEHUIO MOYB.

MonMBHYO HOPMY paccyMTbIBalOT Mo hopMyre:

m=100Ha (v -r),

'oe: H — cnon npomavnBaHus;
a — o6bemMHas macca noyBbl;

fmp-fo — BII@XHOCTb MOYBblI NOCMe MOoNMBa M BRAAXHOCTb MOYBbI A0 nonmBa, % K
abconTHO cyxon noyse.
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ObbemMHass macca MoYBbl 3aBUCUT OT MEXAHMYECKOro COCTaBa, COCTaBsAs
1,38 ricm® — Ansa cynec4yaHblx noys, 1,40 rlcm® — ANS NerkocyrnmHUCTbIX, 1,42 rlcm® —
Ona CyrnMHUCTbIX, 1,45 I'/CMS_JJ,J'IFI TSXKENOoCyrnMMHUCTbIX 1 1,50 rlem® — AN rNyH.

B coBpeMeHHbIX YCMOBUSIX pacxof MOMMBHOW BOAbl, €CNM He npuHMMaTb
XO35IMCTBEHHbIE MOTEPU, CraraeTcs U3 pacxoa BoAbl paCTeHNEM M NMOYBOW.

TexHuka nonuea AoMmkHa ObITb Takol, YToObl BoAa pacxodoBarnach TOMbKO Ha
TpaHcnupauuio pacteHus. [py 3TOM MMeeTcsa BO3MOXHOCTb Nodayn BoAbl
HernocpeaCcTBEHHO B CaMO pacTeHue, MUHys no4ysy. MoaToMy Heo6xoaumo obpaTuTb
BHMMaHME Ha MexaHM3M MOCTYNNEeHUs BOAbl B pacTUTENbHYH KneTKy. BoooobmeH
pacTeHuss cKraablBaeTcs W3 MOCTYNNeHus BOoAbl B pacTeHUs 4epe3 KOpPHEBbIe
BOJIOCKW, ee NnepeaBuKeHue Mo KneTkam pacTeHWs U UcnapeHue 4vepes NMCTOBOM
annapar.

Takum oOpasom, Onsi HOpManbHOrO pocTa pasBuUTUA nboro pacreHus
Heo6Xo4MMO MOCTOSIHHBIA MPUTOK BOAbI KOPHSAM, CriefoBaTeribHO, Ha Nepsbl NnaH
BbIXOOUT perynnpoBaHne BOOHOIO PeXuma CeibCKOXO3NCTBEHHbIX KYNbTyp.

1.3 MNouBeHHas Bnara, ee CBOMCTBA U OOCTYNMHOCTb ONSA pacTeHus

BnaxHOCTb NoyBbl ABNSIETCA OCHOBHbIM MoOKasaTenem npu onpeageneHnn CpokoB U
HOPMbI NMoJsiMBa CeJIbXO3KYIbTYp.

Mpn onpegeneHHoM BRAXHOCTU pacTeHWe pacTteT U pa3BMBaETCA.
HopmanbHoe cHabxeHne c/X KynbTyp BOAOW TECHO CBA3aHHO B OCHOBHOM
COCTOSiHMEM BOAbl B No4Be: Bnara B novse HaxoguTcA B criegyrowmx popmax:

a. XMMUYECKN CBsi3aHHasi Bo4a BXOAWUT B COCTaB pasfiMYHbIX BELLECTB B
noyBbl B HEOOMbLIOM KONMUYECTBE M He MNPUHMMAEeT y4vactve B (pU3MYECKMX
npoueccax n Ha ncnapexus npu t=100°C.

0. dm3myeckn cBsa3aHHaa (TUrpockonuyeckass nreHo4yHas TBepaas).
CnocobHocTb no4yBbl agcopbupoBaTb napbl BOAblI M3 BO3dyxa HasblBaeTcs
MMIrPOCKOMUWYHOCTBIO, a Brara, norfoweHHass MOBEPXHOCTbIO YacTuubl MOYBbI
rmrpockonmyeckon. MakcumanbHoe KONMMYecTBO BOAbI, MOMMOWEHHOE MNOYBOM U3
BO3yXa, HacCbIWEHHOro napamMy BOAbl, Ha3blBAeTCH MaKCUManbHOW [UrpoOCKO-
MMYHOCTLI0. MakcuMManbHas rMrpoCcKONUYHOCTb SBMSIETCH BaXHeuwen BOOHO-
PM3MYECKON KOHCTAHTOW MOYBLI, T.K. MO HEW onpeaenstoT BNaXXHOCTb 3aBafdaHUS
pacteHun (B3). BnaxHocTb 3aBsdaHMs Ha NErkoCyrfiIMHUCTLIX MoYBax cocTaBnset
3-6%, Ha cyrnnHUCTbIX 6-12%, Ha Taxenbix 9-15% (puc 1.1).

B. napoobpasHas Boga (MB) HaxoauTcs B no4yse npu nobON CTeneHu
YyBMaXHEHUs,, OHa 3aHUMaeT nopbl CBOOOAHbIE OT KanenbHO >XWOKOW BOAbI U
nepensuraetcs u3 6omnee HacbILLEHHbIX CITIOEB B MEHEE HACHILLEHHbIE.

r. KanunndpHasa BoAa 3anoJyiHAET BCE Kanurridpbl NMOYBbI U yOepXnBaeTcA
cunamMumn MONEeKynAaApHOro un KanuwmidapHOro HaTAaXeHud, nepeasuraeTtcda BO BCEX
HanpaelieHNAX n ABrndeTcda OCHOBHbIM MCTOYHUKOM MNTAHUA paCTeHMVI.

a. rpaBuTaumoHHas Boga (puc.1.1). Korga Boga 3anonHsieT Bce MNopbl
MOYBbl, [OOCTUraeTcs MofHas ee BMaeMKoCTb W Boda nepegsuraetca (3a
NCKMOYEHNEM MNIIeHOYHOW) NoA AENCTBUEM CUMbl TAXECTU. Takasa Boda HasbiBaeTcs
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rpaBmutaumoHHas (csobogHas). OTa Boda B nosie 6biBaeT nocne goxaew, B nepuog
TasiHUA CHeroBs, B nepuop nonuea (M30biTouHas Bnara).

e. rpyHTOBaﬂ BOAa — HaxXxoAunTCA B BOOOHOCHbIX CI10AX NO4BbI.

BnaroemkocTb — 9TO CNOCOBHOCTbL NOYBbLI YAEPXKMBAET HEKOTOPOE KONMYecTBa
BOAbl NpW onpeaeneHHbIX YCroBuax. BnaroéMkocTb 3aBUCUT OT MeXaHWUYeCKoro
cocTaBa nouys [3].

VA

80
70
60
50
40
30
20

10 L,
b

Nerkne E[]E,EI,HHE TA¥EelNbIe No4ebl

Puc 1.1 CopepxxaHue Bnaru B % OoT 06 bema noy4Bbl Npu pasfiMy4HOM
yBnaXHeHUn

BnaroémkocTb ObIBaeT:

- [TonHaga (MNB) — Hanbonbllee KonuyectBa BOAbl, KOTOPOE MOXET BMECTUTb
noyBa, Npu 3anofHeHne BCex nop u nycror.

- Hawumenbwasa (HB) — aTo KonuyecTBO Bnary, MNpPoOYHO yAepxuBailowas B
MoYBe-rpyHTE MOCIEe CTEKaHNSA rpaBUTaLMOHHON BOAbI.

Korga BnaxHocTb B novse cHmxaetca go 60-70%HB, HapywaeTca cnnowHoe
KanunnsipHoe NepeasukeHne Boabl.

Takoe cocTosiHMe BnarM B MNOYBE Ha3biBAlOT BMAXHOCTbIO pa3pbiBa
KanunnapHoOM CBA3W. OTa BMAXHOCTb Onm3ka K BNaXXHOCTM 3aMeArieHHOro pocrta
pacTEHUA W COCTaBMSIET HWKHUW npeaen ontumanbHouM BnaxHoctn (B3), 4To
yKasblBaeT Ha He0OBX0ANMMOCTb NPOBEAEHMS NONNBA.

B TeyeHue BeretaumMoHHOro nepuvoga cpegHecyTodHoe noTpebneHne Boabl
XJI1IOMKOBbIM MOJIEM HEOAMHaKoBo. B Havyane Beretauum oHO HebonblUoe, 3aTem
NMOCTOSIHHO BO3pacTaeT M HaubonbLUen BENMYUHBbI AocTuraeT ObblMHO B nepuog
Hayana u maccoBoro nnogoobpasoBaHus xrondatHuka. B nocnegyrowmn nepuoa
pa3mep BogoNoTpebneHns 3HauymTenbHO CHMXKaeTcs. Tak, Ans TUNUYHbLIX CEPO3EMOB
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c rmy6boknm 3aneraHMem rpyHTOBbIX BOA NpW YpOXKanHOCTU xronka-ceipua 30-35 u/ra
CpeaHecyTouHble pacxodbl BOAbl XOMKOBbIM MOfiEM COCTaBuWnW: B Nepuog,
OyToHM3zauum pacteHun 18-20 MS/ra, MaccoBoro LuBeTeHua 50-55, maccoBoro
nnogoobpasoBaHua 85-90, B Hayane co3peBaHusa kopobouek 45-50, npu maccoBom
nx cospeBanuyn 25-30 m°/ra (puc 1.2).

Takasi ke 3aKOHOMEPHOCTb B U3MEHEHUW BENUYMHbI BOOONOTPeONeHnsa npu
MHOM abConTHOM pacxode BOAbl OTMeYaeTcsa W Ans  APYrMx MNOYBEHHO-
KNMMaTUYECKNX N MENMOPATUBHbBIX YCIOBUMN.

(=
[

pacxod Bagew md o
=

RS
e,
=

=1

-

Lipedwecyrm:

0r.06 oro? oro8 ar.0d g

Puc. 1.2. CpeaHeCcyTO4YHbIN pacxon Brarv XfionKoBbIM Nosem:

1 —nonus ¢ pacdyemtbim crioem 70 — 100 — 70 cMm (KOHMpPoOIib);
2 — nosnue ¢ pacdyemHbiMm crioem 70 — 120 — 70 cm;
3 —nonue ¢ pacyemHsbim crioem 70 — 150 — 70 cm (no MedHuc).

[na HarnagHocTM cogepXaHue Bcex (hopM BOAbl B MOYBE MPU PasfMyHbIX
cpenax yBnaxHeHus [4] npoBogum cxemy (puc 1.3).

O6Lwee KonuyecTtBO BOAbl, NOTpebnsiemoe XONKOBbIM MOMEM 3a BeECb
BereTaumMoHHbIA Nepuof (Ha TpaHCnupauuilo U UCnapeHne M3 MouBbl) B pPasfmyHbIX
yCrnoBusiX Takke HeoauHakoBo. OHO 3aBUCUT OT KNMMAaTUYECKUX OCOOEHHOCTeM
MECTHOCTW, CBOWCTB MOYBbI, YPOBHS €e Nnoaopoaunst, rMyOrHbl 3aneraHus U ctenexHu

3aCONEHHOCTM rPYHTOBLIX BOA U psSiAa ApYrnx YCIOBUA.

Ha opolweHne xnonyaTtHuka B onpedeneHHoW Mepe BNUsSieT U CTeneHb
NOABEPXKEHHOCTU MOYB 3aconeHuto. Ha noyBax, roe pacTeHust yxxe B MOJogoMm
BO3pacTe HauyuHalT CTpajaTb OT HaKannuMBaloLWUXCA B MOYBE CONEen, MONUBbI
NPUXOONUTCS HadMHaTb paHblUe M 3a CEe30H pacxodoBaTb BoAbl Gomblue, YeMm Ha
He3aceneHHbIX NoYBax Npu ToW e rnybvHe 3aneraHnsi rpyHToBbIX Bo4. OgHako npu
9TOM JOJIKHO ObITb YCUMNEHO AENCTBME APEHAXa OPOLLAEMbIX Y4aCTKOB.
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Puc 1.3 Cxema Bnaru B nouBse

a — cTpagaeT OT HeJocTaTKa Braru; 1-rpaBuUTaUMOHHan BOAa;

6 — onTManbHoe yBnaxHeHue; 2-1erko noaBwkKHas KanunnspHas Boaa;
B — pacTeHMe WCMbITbiIBAeT HeaocTaTky 3-cnabo nogBukHas KanunnapHas Boga
Bnaru; ;

[ — pacTeHue npekpaLlaeT pocT; 4-cBsi3aHHas Bofa.

O — pacTeHune rmbHer;

Mpwn onpegeneHun pexuma M pasMepa OpPOLUEHMSI XIonyaTHWKa crneayet
yunTbiBaTb TaKkKe CTENeHb CMMaHUPOBAHHOCTM TMOJMEn, YPOBEHb MNPUMEHSIEMOMN
arpoOTEXHUKW,  BEMWYMHY  [OOMOCEBHOMO  YBM&XHEHMS  MOYBbl,  CMOCOObI
BEreTaLUMOHHOIO OpPOLUEHUSl, @ TaKXKe PEXUM UCMOYHUKO8 OPOWEHUSI N CTeneHb
BO4006ECNEYEHHOCTM OPOLLAEMbIX 3EMETb.

Pexum 1 pasmep opoLleHns xnonvyaTHuUKa SOSMKHbI COO6pa3OBbIBaTbCFI Takxe
¢ buonornyecknmm ocobeHHOCTAMM COpPTOB XJ1oN4YaTHUKa U yCrnoBUAMN arpoTexHUKN.

1.4 3apyb6eXxHbI onbIT yripaBrieHMA NOYBEHHOW Bnarom (Metoauka
PAO)

Moaxoakl kK pacyeTy BogonoTpebneHns nanoxeHsl B criegyrowmx nybnukaumax GAO:
Oypen6oc k., Mprout B. (1977) TpeboBaHusa K Boae AN CENbCKOXO3ANCTBEHHbIX
KynbTyp. Bein. 24, Annen P.I"., lNMepenpa J1.C., Paec [. v gp. (1998) OBanoTpaHc-
nMpauns CenbCKOXO3ANCTBEHHbIX KynbTyp: PykoBoACTBO Mo pacyeTy TpeboBaHWn K
BOJeE ANSA CernbCKOX03ANCTBEHHbIX KyrbTyp. Bbin. 56.

OHu codepikaT, KakK TeopeTundeckoe obocHOBaHMe MeTodonornn, Tak u
pekomMeHOaunn no npakTn4eCcKkomMmy npuMeHeHuto.
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TpaHcnupaums OpoLueHne

Ocapgkun

NcnapeHune
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MoasemHbis
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HbIl
noTok
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Mmy6okas
buneTpaums

KannunsapHoe
nogHaTME

Puc. 1.4. BogHbi 6anaHc KOpHeOOUTaeMON 30HbI
(nctouHuk: PAO 56)

Kak un3BecTHO [5], NMONMB CENbCKOXO3SNCTBEHHBLIX KyNbTyp HanpaeneH Ha
noaaepXxaHue HeobxoanmMoro BoaHoro GanaHca B kopHeobrTaeMoMm crioe no4yebl. Ha
puc.1.4 npuBoAMTCS CXeMa cTaTeil BogHOro GanaHca.

nOTpe6HOCTb CESIbCKOXO35IMCTBEHHbIX KynbTyp B BOAE onpenendaeTcsa, Kak
KOJiM4eCcTBO BOAbI, Tpe6yeM0e anda nonosyiHeHuA D,e(bMLl,VITa 3anacos BOAbl B
pe3ynbTaTte UcnapeHnda ee C NoBEepPXHOCTU MOYBbI U TpaHCnnpaunnm C NOBEPXHOCTU
JINCTbEB paCTeHMﬁ.

CoyeTaHve OBYX OTAENbHbIX NPOLECCOB, MPU KOTOPbIX MoYBa TepsieT BOAY
yepes ucrnapeHue, a pacTeHus — 4yepes3 TpaHCNUpaLuunio, HasblBaeTCs 3BanoTpaHc-
nupauuen (ET).

WcnapeHue xapakTepusyeTcs NpoLeccom npeobpasoBaHua Bodbl B nap W
yaoaneHusi napa ¢ ucnapsioLein noBepxXHOCT!.

[ns npeobpasoBaHua MOfeKyn BOoAbl B MOSIEKYfbl napa TpebyeTca aHeprus.
OTa oaHeprna obecrneymBaeTca MNPsSIMOM COMHEYHOW paguvaunen u, B MeHbLUEN
CTeNeHn, TemnepaTtypon Bo3gyxa. 3aMeHa HacbILWeHHOro Briaron Bosayxa 6onee
CyXMM 3aBUCUT B OCHOBHOM OT CKOpocCcTu BeTpa. CnepoBaTenbHO, Npu paccMmoT-
pPeHUM npouecca MWCNapeHusi OCHOBHbIMWU (pakTopamMu SBASIKOTCA  COJSIHEYHas
paguauma, Temnepartypa Bo3ayxa, BraXHOCTb BO34yXa U CKOPOCTb BeTpa.

Mo mepe pasBUTUA pacTEHUA U3MEHAKTCHA MOKPbITUE MOBEPXHOCTU, BbICOTA
pacTeHnn n nnowagb NMcTbeB. BBuay pasnunuuii B 9BanoTpaHcnnpaumm B TedeHune
pasnuyHbIX ctagumi pocta K. Ana AaHHOW KynbTypbl OyOoeT U3MEeHATbCS B TeYeHue
BereTauMoHHOro nepuoga. BeretaumoHHbIn nepuog MoxeT ObiTb nogeneH Ha
YyeTblpe CTagum pocTa: HavanbHY0, pasBUTUE pacTeHUs, cepeauHy Ce30Ha U KOoHel,
ce3oHa.
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HavyanbHasi cmadusi pnvtcs ¢ aatbl nocagkm Ao goctmkeHnst 10 % nokpbiTns
MOBEPXHOCTU NOYBbI. [ANUTENbHOCTb HA4YanbHOro nepuoaa 3aBUCUT OT KyNbTypbl, €e
pa3HOBMOHOCTKU, AaTbl nocagku wn knumata. OkoHYaHMe HadanbHOro nepuoaa
onpepensetca BpemeHeM 10 % NOKPbLITUA 3€MHOW NOBEPXHOCTU PaCTUTENTbHOCTLIO.
[nsi MHOroneTHMX KynbTyp AaTa Nocagkm 3aMeHsIeTCA 0AaTOW «O3efieHeHus», T. e.
BPEMEHEM MOSABNEHUS HOBbIX TNCTLEB.

Cmadusi paseumusi pacmeHusi pgnutcd, HauvHaa ¢ 10 % [0 nonHoro
NOKPbITUA pacTEHUSIMU MOBEPXHOCTU. QPPEKTUBHOE MOMNHOE MOKPbITUE AS1 MHOMMNX
KynbTyp cOBMagaeT C Hayanom useTeHus. [Ina rycton Tpasbl 3pdekTMBHOE MnosnHoe
NOKPbITUE MOXeT HacTynuTb npu Bbicote 0,10-0,15 m. [ns HeGONbLWMX NOMUIOHOB
BblCOTa Tpasbl MOXeT aoctudb 0,3-0,5 M 00 HACTynneHus NOMNHOro NOKpbITUA. ['yCcTo
NoCaXKeHHble KOPMOBbIE, TakuWe, Kak rwuepHa W Kreesep, OOCTUratT MOSHOMo
nokpbITMa Npu Beicote 0,3-0,4 m.

Cmadusi cepeduHbl Ce30Ha Ha4MHaAETCA C MOMEHTa MOMHOro appeKTUBHOIO
MOKPbLITMS 4O MOMEHTa Hayana co3peBaHus.

Cmadusi OKOHYaHuUsi ce30Ha [fIUTCSA C Havana co3peBaHus [0 Y6opku
ypoxas unm nosiHoro onaganus nuctbeB. Pacuet K. n ET. npuypoyeH k cbopy
ypoxas, eCTECTBEHHOMY BbICbIXaHWIO NN ONagaHUio JIMCTLEB.

1.5 PacuyeT notpe6GHOCTEN B BoAe ANSl CEeNMbXO3KYNbTYp C MOMOLLbIO
nporpammbl CROPWAT

CROPWAT — 3TO WMHCTPYMEHT NOAAEPXKKN MPUHATUS peLLeHur, pas3paboTaHHbIn
OTgenom pasBuTUSA 3eMernbHbIX U BogHbIX pecypcoB PAO [5].

CROPWAT pana Windows — 3TO KOMMbHOTEpPHasi nporpamma Ans pacudeTta
notpebHocTe B Boge [ANS CENbCKOXO3SIMCTBEHHbIX KynbTyp W TpeboBaHun K
OpPOLLUEHMIO Ha OCHOBE [AdaHHbIX O MOYBe, Knumate u KynbTypax. Kpome TOro,
nporpamMmma no3BonsieT paspabaTbiBaTb rpacdouku nonmea Ans pasnuyHbIX YCIoBUIA
yrnpaBreHus n paccynTbiBaTb CXeEMY BOAOCHAOXEHNA ONs pa3HbIX MoAernen nocesa.

Bce npouegypbl pacdeta, wucnonbdyemble B nporpamme CROPWAT,
OCHOBaHbl Ha Tpex nybnukaumsax ®AO cepumn «Vppuraumsa n gpeHax», a UMEHHO
Ne 24 «Boponotpebnenue kynbTyp», Ne 33 «Peakuus ypoxxanHOCTM Ha BOAy» WU
Ne 56 «3BanoTpaHcnmpaums CenbCKOXO3ANCTBEHHbIX KySbTyp».

PaspaboTka Takon nporpamMmmbl Ha CTporon metoamyeckonm ocHose PAO
SIBUNIOCb 3HAYMTESbHBbIM MPOrPeccoM B BOAHOW MpakTuke. OTO AaeT BO3MOXHOCTb
pelweHna BoAHOro 6GanaHca 4epe3 OUEHKy dBanoTpaHCnupauun, Kak 3aTpaTHOW
cTaTbn BogHoro OanaHca. Heobxoaumoe pacTeHusiM BOAOCHabGXeHue peluaeTcs
BOCCTAHOBfIEHMEM 3anacoB BOAbl B KOpHeoOMTaeMOM crnoe cC yyeTtom obbema
BoAHOro peduumta U obbema NOYBEHHOMW EMKOCTU, KaK XapakKTepUCTUKU ee
MOPOBOro NPOCTPaHCTBA M BOAOYAEPKMBAIOLLIEN CNIOCOBHOCTM IPYHTOB.
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1.5.1 NMapameTpbl, BBoOaguMbIe B nporpammy CROPWAT
KnumaTtunyeckune AdHHble

CpegHemecsiyHble  3HA4YeHMst  CYTOYHbIX  TemnepaTtyp, OTHOCuTernbHas
BMaXHOCTb BO34yxa, MPOAOIKUTENbHOCTE COMHEYHOro CUSHUA B 4Yacax, CKOpPOCTb
BeTpa M 0OCagkm HENoCpeacTBEHHO WCMONMb3ylTCA ANg BBoAa B nNporpammy
CROPWAT gnsa ETo no metogy lNeHmaHa- MoHTelnHa [5].

Temnepamypa. Bbibop pgatbl nocagkum KynbTypbl W NPOAOIHKUTENbHOCTb
nepBbIX OBYX CTagun pasBuTMSA KynbTypbl (NepBOHaYanbHOro M BEreTaTtMBHOMO) BO
MHOIOM 3aBUCSAT OT MMHMMarbHbIX TEMNEpPaTyp, a NPOAOSPKUTENbHOCTb BTOPbIX ABYX
CTagun pasBuUTUSA KynbTypbl (UBeTeHWe/popMmpoBaHMe nnogoanemMeHta u cbop
ypoxas) BO MHOrOM 3aBUCUT OT MakCMMarbHbIX TeMnepaTyp.

Ocaodku. lMNporpamma CROPWAT npegnaraet Habop MeTO4OB AN OLIEHKU
acpbcektnBHoro konmyectsa ocagkoB (ER), kak ponn oT obwero konuvecrtsa
OCaaKoB.

Adpyaue knumamudeckue napamempsbl. (OTHOCUTENbHas BNAXHOCTb
BO3[yXa, CoriHeYHasi pagnaumsi, CKOpocTb BETpa).

dBanoTpaHcnupaumsa atanoHHon KynbTypbl (ET,). NMporpamma CROPWAT
paccynTbiBaeT CYTOYHYIO 93BanoTpaHcnupauuioo KynbTypbl (ETc) Ha ocHoBe
paccyYMTaHHOW 3BanoTpaHCcnupaumm rmnoTeTUHECKONn 3TanoHHOM KynbTypbl, KOTOPOW
ABNAeTCcAa Tpasa.

Hama nocadku. Camasn paHHAs pekoMeHayemas gata nocagkm — 9To Ta
Aarta, Korga yctonymBas TemnepaTypa Bo3gyxa BecHow nogHumaetcs Boiwe 0-15 °C
B 3aBUCMMOCTU OT KynbTypbl.

lMpodomxumenbHOCMb 8e2emayuoHHO20 nepuoda. CKOPPEKTUPOBAHHbIE
JaHHble N0 MNPOAOSMPKUTENbHOCTM YeTbipeX CTaaun pasBUTUS KynbTyp 3a BeCb
BEreTaunoHHbIN Nepuoa Ansi OCHOBHbLIX KyNbTyp (4Na puca NpuBoAATCS AaHHbIE MO
NPOOOIMKUTENBHOCTH WECTU CTagun pasBuUTus).

KoadpchbmumeHTol  KynbTyp. B OCHOBHOM  MOXHO  MUCMOMb30BaTb
KO3 PULUMEHTbI KyIbTyp, 3aroXeHHble no ymondaHuio B nporpammy CROPWAT
Aanee HeobxooMMO BBOOUTb KOSMPAULMEHTbI KYNbTyp C Yy4EeTOM KNUMaTUYECKUX U
COPTOBbIX 0COBEHHOCTEN MECTHbIX COPTOB.

pacdmk npoBeaeHuss nonuBoB 6Gornblue 3aBUCUT OT U3MEHEHUS NYyOUHbI
KOPHEN pacCTeHUW, HexXenu OT KOIMPPUUMEHTOB KynbTyp U BOAHO-(OU3NYECKNX
CBOWCTB MOY4BbI.

B nporpamme CROPWAT 3anoxeHbl AaHHble MO CTaHAapTHOW rnybuHe
KOpHEW, HO 3Ta rnybuHa bornblie, Yem 310 06bIMHO Habniogaetcs B LieHTpanbHOM
Asnn. CpegHasa rnybuHa kopHen Obina m3mepeHa B pamkax paboT Mo NpoekTy
WUFMAS, » 3amepbl noaATBEPAUN, YTO OHA MeEHbLUEe, YeM HOopmarbHas rnybuHa
kopHen anga 6onblNHCTBA KynbTyp no nporpamme CROPWAT.
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NMouBeHHbIe napameTpbl B nporpamme CROPWAT

HocTtynHasa nouBeHHas Bnara (AWC). O6wee konnyecTtso AOCTYMNHOW BRaru
B noyse (TAM) aBnsetca abCcontoTHON BENUYNHOW, ONpeaensioLlen, CKOMbKO Bnaru
noTeHUmnansHoO KynbTypa MoxeT abcopbmpoBaTb M3 MOYBbI NPU BMNAXHOCTU NOYBbLI B
AnanasoHe OT rnpefernbHon noneson Briaroémkoctn (FC — copgepxaHue Bnarn B
noyse nocre oTToKa BoAbl Mo [OEeUCTBUEM CUMbl TAXECTU) W  BRAXHOCTbIO
yctonumBoro 3aBsgaHua (PWP — copgepxaHue Braru B Mno4vBe, MNpU KOTOPOM
pacTteHue nornbaer).

O6wee konuyecTBO pAoctynHou Bnarm B noyse (TAM) 3aBucut oOT
BENUYMHbI noniesHon Bnaroémkoctn (AWC) n rnybmHbl KOPHEN pacTEHUN.

KoadhcbuumeHTbl uctoweHns w nerkogocTynHas noO4YBeHHasA Bnara
(RAM). KynbTypa He [OormkHa wm3Bnekatb (MCTowaTtb) CAUMLWIKOM MHOrO Briarm u3
MOYBbI, TAK KaKk 3TO CHWXaeT YPOXXahHOCTb, U KyNnbTypa NOrMbHeT, ecnn coaepxaHune
Bnarn B NoyBe AOCTUIHET BIAXHOCTU ycTonumBoro 3assganua (PWP). dona TAM,
KOTOpas ABNAeTCA NerkogocTyrnHoM Ana KynbTypbl 6€3 Cepbe3HOro CHUXeHUs
YpOXXanHOCTKN, HasbiBaeTca nerkogoctynHon Bnaron (RAM). OnHa onpepgensietca
Ko3adhpmumeHTOM ncToLleHus, B suge gonu TAM [5].

Mopanutka wm3 rpyHToBbLIX BoAa. [lporpamma CROPWAT nogaepxuBaet
npoBeAeHNEe PacYETOB BENNYMH €XKECYTOYHOWN 3BanoTpaHCnMpaunm Cenbxo3KynbTyp
C MOMEHTa UX MOCadku M CO AHS MPOBEAEHMsI NOCrefHero nonvea, npu 3TOM
NOTPeBHOCTb Ha OpPOLLEHME COKpaLLAeTCs Ha KONMMYECTBO BbiNaBLUMX 3O(EKTUBHbBIX
OCa[KOB.

1.5.2 MpuvHUMNBI rMAPOMOAYNBLHOrO panoHUPOBaHUA

BoponotpebneHve HaxoguTca B NPSIMOM  3aBUCUMMOCTW  OT  KIIMMAaTUYECKMX,
rMoporeonorMyecknx u Xo3sIMCTBEHHbIX YCINOBWUMK, OMOMNOrMyeckux ocobeHHOCTeN
KynbTypbl, €€ YpOXalHOCTK, cnocoba rmapomenuopaunm n Urpaet BaXKHyO ponb B
dopmunpoBaHmMm BogHOro GamnaHca nons, siIBNSSICb OCHOBHOW PacxXOOHOW cTaTbew
6anaHca [2].

'mapomoaynbHOE parviOHUPOBaAHWE KaK LeneBas MeToAuKa onpeneneHuns
HOPM M PEeXMMOB opoLlieHus Obino paspabotaHo A.H. KocTAkOBbIM M MOMAy4Mno
pa3suTue B nocnegyowmx pabortax B.M. Jleroctaesa, B.E. EpemeHko, C.P. PbixoBa,
B.P. Wpeaepa, b.C. KoHbkoBa n H.®. becnanosa [6] (Tabn. 1.1).

M'mppomoaynbHoe panioHUpPOBaHMEe — 3TO [JefeHne TeppuTopuM Ha
TaKCOHOMETPUYECKME eAMHULBI C LEeNnbl BbICOKOI(MEKTMBHOINO WUCMNOMb30BaHUSA
3eMernbHO-BOAHbIX PECYPCOB M YCTAHOBIEHMSI HAy4YHO-OOOCHOBAHHbLIX, ANddepeH-
LUMPOBaHHbIX PEXMMOB OpoLleHMs, obecneynBalWnX MONy4YeHne CTabunbHo
BbICOKMX YPOXXaeB CEeNbCKOXO3ANCTBEHHbIX KYIbTYp.
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Ta6nuua 1.1
XapaktepucTuka ruapomMoAayfibHbIX paloHOB
f'maopomoaynb-
XapakTepucTunka nouysbl ApoMony
HbI panoH
ABTOMOpP@HbIE noysbl (YIB > 3 m)
ManomouHele (0,2—0,5 M) cpegHekaMeHNCTbIE pas3nUYHOro
rpaHyrioOMeTPMYECKOro COCTaBa Ha NecHaHO—Tane4YHNKOBbBIX OTNIOXKEHUAX N Ha |
rmncax, a Takke necyaHble
CpegHeMoLLHble criaboKkaMeHNCTbIE PA3NIMYHOIO rpaHyIoMETPUYECKOrO
COCTaBa Ha NecYaHO—Tane4YHNKOBbLIX OTNOXEHUSAX N Ha rMNcax MOLLHble |
CynecyaHble W NerkocyriMHUCTbIe
MoLLHble CpeaHe- U TSHKENOCYTNNHUCTBIE U TIINHUCTbIE ]|
MonyrnapomopdHble noyssl (YIB 2—-3 m)
MoLuHble NecyaHble 1 CynecyaHble, a Takke Maso- U CpeaHEMOLLHbIE v
pa3nMYHOro rpaHyNoOMeTPUYECKOro coctasa
MoLLHble Nerko- n CpeaHeCYrNNHUCTbIE OOHOPOAHbIE; TSHKENOCYINIUHUCTLIE, Vv
obneryatowmecs KHM3y
MoLLHbIE TSXKENOCYIMUHUCTLIE U FMNHUCTBIE NNOTHbIE, OAHOPOAHbIE, pa3Hble VI
No rpaHyroMeTpUYeCKOMy COCTaBY, CIIOUCTbIE NO CTPOEHMIO
MppomopdHbie noysbl (YIB 1-2 m)
MoLuHblE NecyaHble 1 CynecyaHble, a TakKe U CPeAHEMOLLHbIE Pa3NNYHOro VI
rpaHyrioMeTpMYEeCKoro cocrtasa
MoLLHble Nerko- n CpeaHeCYrNNHUCTbIE OOHOPOAHbIE; TSHKENOCYINUHUCTLIE, Vil
obneryatoLmecs KH13y
MoLUHbIE TSXKENOCYIMUHUCTbIE U FMNHUCTbIE NNOTHbIE, OAHOPOAHbIE, Pa3Hble IX
No rpaHyrioMeTpn4ecKoMy COCTaBy

Mpu rmgpomMoaynbHOM PanoOHWPOBAHWMM BblAENEHbl YeTblpe TaKCOHOMETPU-
YECKMX eAWMHWUbI: MOYBEHHO-KITMMATUYECKUN  OKPYr WM 0a3nC, MOYBEHHO-
KnMmaTudeckass 30Ha, MOYBEHHO-MenuMopaTuBHas obnactb W rMAPOMOAYSbHbIN
pawnoH [7].

NMoyBeHHO-KNMMMATUYECKUA OKPYr — 4YacTb Tepputopuum pecnybnukm co
CBOMCTBEHHbIMM €l reoMopdoriorM4yeckMMK, KNMMaTU4ecKnmMu, rmaporeosnoru-
YECKMMU NOYBEHHBIMWN YCNOBUAMU N PACTUTENBHOCTLIO.

NMouyBeHHO-KNMMaTUYeCcKas 30Ha — YacTb MOYBEHHO-KNIMMAaTMYECKOrO OKpyra
C OOHOPOAHLIMA METEOPONIONMYECKUMIN  YCIIOBUSIMA M OQHUM  TUMOM MOYBO-
obpasoBaHus.

NouyBeHHO-MennopaTuBHas obnactb — 4acTb MNOYBEHHO-KIMMATUYECKOM
30Hbl C OOHOPOAHLIMU TUOPOreosioro-MmesiIMopaTUuBHbLIMMU YCINoBUAMU U reHeTn4ecKomn
6rmM30CTbI0 nquoo6pasoBaTeanoro npouecca.

fmppomoaynbHbIA paioOH — 4YacTb MNOYBEHHO-MeNuopaTuBHOM obnacTw,
Xapaktepuaywuwancs 6nm3kummn nokasaTensamMmm MOLLHOCTU MOYBEHHOro MOKPOBa,
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MeXaHUYEeCKOro COCTaBa, CTPOEHWS W CIOXEHMUs MOYBOrpyHTa B 30HE aspauuu,
BOOHO-(PU3NYECKMX CBOMCTB, YPOBHS TPYHTOBbIX BOA, OMPEAEnslMMU B LENOM
pasMep UM pPEeXUM OpOLLUEHUS CENbCKOXO3SANCTBEHHbIX KynMbTyp, W OpAMHaTy
rugpomoayns. Mmapomoaynem OpoLLUeHNUst Ha3BaHO KONMMYecTBO BOAbl, NoAaBaemoe
B OAHY CEeKyHAy Ha eauHuLy opoLlaemon nnoLaau.

B npepgenax NOYBEHHO-KITMMATUYECKOM 30Hbl BbIAENSTCS cnegywuwme
NO4YBEHHO-MEJTMOPAaTUBHbIE obnactu:

e 0YBbl aBTOMOPCHOro psiga ¢ ypoBHeM rpyHToBbIX Bog (YIB) 3 m n 6onee;
e [0YBbI NepexoaHoro (nonyrugpomopdHoro) psaa, YIB — 2-3 wm;
e 1oyBbl rmgpomopdHoro psga ¢ YIB —1-2 m.

B 3aBMCUMOCTM OT MOLLHOCTU MEXaHNYECKOro CoCTaBa, CTPOEHNSA U CITIOXKEHMUS
MOYBOIPYHTOB B 30HE aspauum u rnybuHbl rpyHToBbIX BOA, H.®. Becnanosbim
pekomeHgoBaHa [6] wkana wmn3 9 rmapomoaysbHbIX panoHoB (Tabn.1.1). 3710
paiOHMPOBaHUE YYNTLIBAET Pa3NIMYHOE UCNONb30BaHNE PACTEHUAMU FPYHTOBbLIX BOA
B 3aBMCMMOCTM OT T[fyOWHbI WX 3aneraHuss U WHTEHCUBHOCTU YBRaXXHEHUN
KOpHeobmMTaeMoro crosi MOYBbI, YTO ONpeaensieT Ao y4acTus Ux B (hOpMUPOBAHNN
ypoxasi.

MouyBbl aBTOMOPGHOro psga (C ypoBHEM rpyHTOBLIX Bog 6onee 3 M) pasge-
neHbl Ha 3 rMApPOMOAYIbHbIX panoHa C y4eTOM MOLLHOCTM MOYBEHHOrO MOKPOBa M
MeXaHu4eckoro coctaBa. [1pyn 3TOM CYrMMHUCTbIE U [MIMHUCTbIE MOLLHbIE MO4BbI
ob6beanHEHbl B OOWH paviOH C Y4EeTOM He3HauuTerlbHbIX pasnnyMn B BOOOMOT-
pebneHnn. MoLHble necyaHble 1 cynecyaHble MOYBbl PE3KO OTAIMYAKTCH OT HUX MO
BOAHO-(PU3NYECKUM CBOWCTBaM, BOAOYAEpXMBatoLlen CnocobHOCTM U  3anacom
NpoAyKkTUBHOM Bnaru. Kak nokasanuM MHOroneTHue MCCNeaoBaHWSA Ha MecyaHblX, a
Takke ManoMOLUHbIX MoYBax, ONTUManbHbLIA MNpeden npeanonMBHON BMNAXHOCTU
30eCb Bbllle, YEM HA MOLLHbIX CYFMIMHUCTBIX W FAMHUCTBIX. B 3Tux ycnoBusix
HeobxoamMmo npoBedeHve 6oree 4YacTbiX MOMIMBOB YMEHbLUEHHBIMW MOMMBHBLIMU
HOpMamu npu 6onee BbICOKOM Pacxo4e OPOCUTENBHON BOAbI.

MoyBbl NnepexogHoro (rnybuHa rpyHTOBLIX BOA 2-3 M) 1 rmapoMOopdHOro psga
(rmyBuHa rpyHTOBbIX BOA 1-2 M) pasgeneHbl Ha 3 rMAPOMOAYIIbHbIX panoHa Kaxabln.
Mpn 3TOM yunTbLIBaANMChb (hakTopbl, onpeaensowmne BolCOTY KanunisgpHOro nogHATUS
OT TPYHTOBbIX BOA4 W €€ CKopocTb. [lecyaHble, cynecyaHble, MaroOMOLHbIE W
CpeAHEMOLLHbIE MOYBbI OTAMYAKTCS HEOOMbLUOW BbICOTOM KanWnNSPHOro NOAHATUSA
— He 6onee 1 m. OgHopoaHoe nnu obneryatLweeca KHU3Yy CTPOEHUE NOYBOrPYHTOB
NOBbIWAET BbICOTY KanWUMSAPHOro MoAaHATUA. Ha  TsXenbiX  pe3KOoCroUCTbIX
MOYBOrPyHTaX, a TaKkKe CYrNUHKaX, YTSKENSWMUXCA KHU3Y N0 MeXaHUYeCKOMY
COCTaBy, BbICOTA W CKOPOCTb NepeaBMXeHUs Bnarm oT rpyHTOBbIX BOL, 3HAYUTENbHO
MeHbLUE, YeM Ha OAHOPOAHbIX MPU NPOYNX PaBHbIX YCIOBUSAX.
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Il. Boagocbeperarowime TeXHONOrMmM nonivBa

CyuiecTByeT MHOro crnocoboB OpOLUEHMS: MOBEPXHOCTHbIA MOMMB, KanenbHoe,
BHYTPUNOYBEHHOE, AOXAEBAHME, C MEXAHWYECKUM BOAOMNOABEMOM, IMMAHHOE U Ap.

Kaxxgomy Buay OpOLIEHMM COOTBETCTBYHOT CBOM CMOCOObl M TeXHUKa
opoweHunsa. Cnocob opoweHnss — 39TO COBOKYMHOCTb MNPUEMOB, YCTPOWCTB MU
TeXHU4YeCcKoro obopyooBaHMS, NPUMEHSEMbIX ANA pacnpegeneHus BoAabl MO
opoLlaemMoMy Mon, YToObl YBNaXHUTb MPU3EMHbIA CrOWM BO34yxa WM pacTeHus,
BBECTM BOAY B MO4YBY, NMEPEBECTU €€ U3 COCTOSHWUSA MOMMBHOIO TOKa B COCTOSIHWE
NOYBEHHOM BNaru, T.e. obecnevnTb pacteHns Heo6xo4MMbIM KONNMYECTBOM BOAbI [7].

OcHoBHble TpeboBaHUA pacTEHUA N CENTbCKOXO3AMCTBEHHOINO NPOU3BOACTBA K
crnocobam opoLleHust, cregyroLme:

e noadepxuBatb B KOPHEOOUTAEMOM Croe MOoYBbl 3afaHHble BOAHbIN,
BO3AYLUHbIA PEXUMbl B COOTBETCTBUW C YCTAHOBIIEHHBbIMU TpaHMUaAMU UX
perynMpoBaHusi,  MO3BONSIOWMMM  MOflyYaTb  NMaHWPYEMbI  ypoKaW
CENbCKOXO3SINCTBEHHbIX KYNbTYp;

e (CO34aBaTb 6J'IaFOI'Ipl/IFITHbIe yCrioBu4 BHeLUHeNn cpebl, T.€. MUKPOKIUMarT,

e CHMXaTb 4O MUHMMYyMa HENPOM3BOAMTENbHbIE NOTEPU BOAbI HA (PUNbTPALMIO,
ncnapeHue n copoc;

e Npeaynpexanatb 3abonaynBaHune 1 3acosieHne noys;

o obecneunBaTtb YCNoOBUS ANS KOMIMIIEKCHOW MexXaHu3auuMum 1 aBToMaTusauuu
MPOLECCOB  CENIbCKOXO3SIMCTBEHHOTO  MPOM3BOACTBA M pauMOHarbHOIo
NCMONb30BaHUS OPOLLIAEMON TEPPUTOPUN;

e YMeHblLaTb PecypcHble, MaTepuarbHble, SHepreTuyeckue 3aTparbi.

MpaBunbHbIM BbIGOP criocoba opoleHus npegonpenenseT KOHCTPYKUUIO M
CTOMMOCTb  OpPOCMUTENBbHOW  CUCTEMbl, 3PPEKTUBHOCTL OPOLUEHUS, BKITOYas
NPOV3BOAMTENBHOCTb TPyAda Ha MNonuee, MenuopaTMBHOE COCTOSIHWE OpPOLLaeMoro
MaccuBa, YPOXaAMHOCTb CEeIbCKOXO3SANCTBEHHbIX KynbTyp U cebecToMmocTb
nonyyaemon npogykumn. Kak cBuaeTenbCTByeT OnbIT, HA OAMH M3 crnocobos
OpOLUEHNS He MOXeT ObiTb NpuemMnembiM ANS BCeX cutyauun. B kaxgom cnyyvae
cnocob opoleHnsa OOMmKeH BbIGUpaTbCs B COOTBETCTBUM C KOHKPETHBIMU NPUPOAHO-
KNUMaTU4eCKMMM 1 coLmanbHO-9KOHOMUYECKMMU YCITOBUAMN.

Mpn BbIGOpPE cnocoba opoweHuss HeobxoaMMO YyuuTbiBaTb Cregylowme
OCHOBHbIe (paKTopbl:

e KIMMaTU4ecKkue ycrioBud (yBJ'Ia>KHeHHOCTb TEPPUTOPUN N CKOPOCTb BeTpa);

e TOYBEHHbIE YCINOBUS (CKOPOCTb BMUTbIBAHUS MOMMBHOW BOAbI B MOYBY,
Ko3dppMUMEHT unbTpauun, rnybmMHa MOYBEHHOTO Crosi U CTeneHb
OKYIbTYPEHHOCTM NOYB);

e penbeHbie ycrnoBusa (YKINOH U CMIaHNPOBAHHOCTb MOBEPXHOCTW);

e rmaporeornormyeckne ycrnosus (rnybuHa 3aneraHvss M MUHepanusauus
FPYHTOBbIX BOA);
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e XO3AWNCTBEHHblE YCNOBMS (Hanuune TPYAOBbIX PECYPCOB, OMbIT NOAEN npw
paGoTe Ha nonuBe, CTEMEHb MexaHW3auuMu noneBbix paboT, cucTema
3emrenenus, obecnevyeHre BbLICOKON NPoM3BOANTENBHOCTU Tpyaa);

e PEXUM OPOLLEHUS (AONYCTUMbIE HOPMbI, CPOKM M KONMYECTBO NOSINBOB);

o Ouonornyeckne ycrnoBusi (xapaktep pasBUTUS HaA3EMHOW YacTU M KOPHEBOW
CUCTEMbI pacTeHWi, AnNMTeNbHOCTb BEreTauMoHHOro nepvoaa);

e BOOOXO3ANCTBEHHbIE nokasaTenn (obecneyeHHOCTb XO35KMCTBa  BOAOW,
Ka4yeCTBO NOJSIMBHOM BOAbl, pa3Mepbl NOSMBHbIX y4aCTKOB);

e J3KOHOMMYECKUE NOoKa3aTesn (Kal'IVITaJ'IbeIe n aKcnnyaTtauynMoHHbIE 3anaTbI).

MNpeonoyteHne crnepyeT oTAaBaTb TeM cnocobaM M ToW TEXHWMKe MOnuvBa,
koTopble obecnednBaloT 6Gonee BbICOKYHO MNPOM3BOAMTENBLHOCTL TpyAda, aBTo-
mMaTM3aumio Boaopacnpedenenns, noaaepxaHve opollaeMbiX 3eMeflb B XOPOLUEM
MEeNMOpPaTMBHOM COCTOSIHUM N BbICOKME SKOHOMUYECKME MoKa3aTenu.

Kaxgbin cnocob opolleHuss umeeT CBOM MpeuMyllecTBa M HegoCTaTKu
(tabn. 2.1). Hanpumep, nNOBEPXHOCTHOE  OpOLUEHME  WUMeeT  creaywolime
npevMyLLecTBa: HU3KUE KanuTanoBOXEHUS; HU3K1e 3aTpaTbl Ha 3Hepruto (Hamnop) un
HU3KMe 3KCnryaTauuMoHHble 3aTpaTbl. B TO e Bpemsi, OCHOBHble HeOoCTaTKu
MOBEPXHOCTHOrO oOpoweHnsa: 6onbline noTepu BOAbl, HU3Kas 3PPEKTUBHOCTb
nonuea M NogbEM YPOBHS FPYHTOBLIX BOA, KOTOPbIA NPUBOAUT K B0MbINM NOTEPSAM
OpOCUTENBbHOW BOAblI Ha MOMe U B UPPUrauMOHHOW CeTW, yXyALeHW Menuopa-
TMBHOIO COCTOSHNA OpOLLI@eMbIX 3eMerlb U KayecTBa OPOCUTENbHOM BOAbI.

Ta6nuua 2.1

MpenmyllecTBa U HeAOCTAaTKM NOBEPXHOCTHOIO OPOLUEHUS

MpenmyllecTBa HepocTaTku

e bonblume noTepu Boab!

¢ Huskasa acbdekTMBHOCTb Nonmnea

e [Tlogbem YIB

e BO3MOXXHOCTb pacnpocTpaHeHusi
3aboneBaHni pacTeHun

e Henpremnem npu 60nbLIMX YKNOHaX
NOBEPXHOCTM.

o Hun3kne KannTanoBnoOXeHUs;

e Huskune 3aTtpaTtbl Ha 3Hepruto (Hanop);

¢ Huskune akcnnyaTtaumoHHble 3aTpaThl;

e Bo3aMoXXHOCTbL nonvea npu BeTpe;

¢ [MogxoauT Ansi nonuea pacTeHun,
YyBCTBUTESbHbIX K 3a60neBaHnAM NIMCTLEB.

KanenbHoe u© poxageBoe cnocobbl  OpOWEHUS MO  CpPaBHEHUIO C
MOBEPXHOCTHbIM OPOLLUEHMEM MMEKT OYeHb OOonbllOoe NPeMMyLLEecTBO, OOHAKO WX
OCHOBHbIMW  HegoCTaTKamK,  KOTOpble  NPEenaTtcTBYlOT B WX  LUMPOKOM
pacnpoCTpaHEHUN  SBASKOTCA:  BbICOKME  HavamnbHble  KanuTanoBrOXeHUs  U”
OOMNONHUTENbHbIE 3aTpaTbl Ha 3HEepruio, noTpebnaemyrd Ha Cco3gaHue HYXHbIX
HanopoB B OPOCUTENBHbLIX cucTemMax (Tabn. 2.2, 2.3).
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Ta6nuua 2.2

I'Ipeumyu.l,eCTBa N He4OCTaTKM AoxaeBaHuA

MpeumywiecTBa

HepocTaTku

e BO3MO)KHO Ha Mosisix CO CNOXKHOWN
Tonorpaduen, rae HEBO3MOXHO
NPUMEHUTb NOBEPXHOCTHOE OPOLLIEHNE

e [MogxoauT Ans nonuea 6oMbLUMHCTBA
KynbTyp

e BO3MO)KHO 9KOHOMHOE UCMONb30BaHMe
BOAbl, BbicOKasi 9¢pdEeKTUBHOCTb NONMBA,
NOBbILLEHNE YPOXKaeB

o ObGecneunBaeT LLUMPOKYH MEXaHM3aLmto
BCEX CENbX03 paboT U MX BbINOSIHEHNE B
cxXaTble CPoKn

¢ [laeT BO3MOXHOCTb TOYHOIO N3MEepPEHUs
pacxoga BoAbl Ha y4acTke

¢ YBenuumeaeT KOaPULNEHT 3eMeNbHOMo
ncnonb3oBaHMs

¢ Bbicokast MOGUITBHOCTL CUCTEM OPOLLUEHUS
1N paBHOMEPHOE pacnpeaeneHne Boabl B
none

e Y006CTBO BHECEHUS yaobpeHui ¢
NONIMBHOW BOAOWN.

¢ BbicokMe HavanbHble KanuTanoBnoXxeHne

e [lononHuTenbHbIE 3aTpaThl HA SHEPTUIO,
noTpebnsemMyto Ha Co3gaHne Hy>XHbIX
HanopoB B OPOCUTESbHbIX CUCTEMaX

e HepaBHOMEPHOCTL pacnpeaerneHns Boabl B
none npu BeTpe

e [lonNnB MMHEpanM3oBaHHLIMU BOAAMMN
oTpuvuaTenbHO BO3AENCTBYET Ha
NUCTBEHHbIV NOKPOB (OXOT NINCTLEB),
CHWXas ypoxan

e [1po6nembl ynnoTHEHUSA BEPXHErO Cnos
MOYBbI, CBA3aHHOro ¢ 06pa3oBaHNEM KOPKU
Ha NOBEPXHOCTMN MOYBbI, U NOBbLILUEHHbIN
CTOK

¢ YCNOXHseT NpoBeAeHne cenbxo3 paboT Ha
opoLlaeMoM yyacTke (Bcrnaluka,
KynbTuBauma/nponorika, ybopka ypoxas).

Taonuua 2.3

HpeumymeCTBa N Hea4OCTaTKU CUCTeMbl KanesibHOro opoLeHus

MpeumyLwecTBa

HepnocTaTku

e Bo3amoxxHa 6oree BbicOKas ypOXXanHOCTb,
cornpoBoxgaemasi 3KOHOMUEN NOMNMBHbIX
HOpM, 3aTpaTbl BOAbI Ha eQUHULY
NPOAYKUMM HIDKE

e [loTepu Bnarv 3a cyeT ncnapeHus
MEHbLLE, YeM Npv SOXOEBAHUN UMK
NMOBEPXHOCTHOM OPOLLEHUUN (MEHbLUE
NMOBEPXHOCTb YBMAXHAEMOro y4acTka)

e BeTep He BnusieT Ha pacnpegenexHune
Bnaru

e He TpebyeT TwaTensHON NNaHNPOBKK
NOMMBHOIO y4acTka, npegoTepalaeT
NOBEPXHOCTHbIN CTOK JaXe B CIOXHbIX
Tonorpadnu4eckmx yCrnoBusix

e ObecneunBaeT nogavy yaobpeHui
HenocpeaCcTBEHHO B KOPHEOOUTaeMbIN
cnom

e KOonnyecTBoO COPHSAKOB MEHbLLE, YEM MpU
APYrMx MeToax OpPOLLEHWS.

¢ Bbicokne HavarnbHble KanuTanosnoXxeHne

e [lononHuTenbHbIe 3aTpaThl HA AHEPTUIO,
noTpebnsaemMyto Ha CO34aHNe HYXHbIX
HarnopoB B OPOCUTESbHbIX CUCTEMAaX

e He npurogHo Kak NpoTMBO3aMOpPO3KOBOE
OpoLLEHne

e He npvemnemo ans BcrioMoraTernbHbIX
TEXHUYECKMX MONMBOB (NPY NPOMbIBKE)

e TpyaHO A5l OpOLUEHUS MONOAbIX
AepeBbeB (MOCaAoK) B 3aCyLUNUBbIX
paroHax C necyaHbIMW NoYBaMu U
CUMbHBLIMKU BETPaMU

e KapauHanbHbI BOMpoc nNpu Beibope
OPOCUTENBHON CUCTEMbI — OnpaBAaHo nu
yBernum4eHus ypoxas 1 3KOHOMUS BOAbl
KanuTanoBnoXxeHnem Ha npnobpeTteHue
CKO.
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2.1 NoBepxHOCTHOE OpoOLUEHMNE

MonuB no 6opospgam (puc2.1) — Hambonee coBepLUEHHbLIN CnOcCO6 CaMOTEYHOro
MOBEPXHOCTHOrO OpPOLWIEHNA — MPUMEHAETCA ANa MnonuBa NPeMyLLECTBEHHO
LUMPOKOPSOHbBIX NpoNaLLHbIX KynbTyp (KyKypy3a, caxapHasi CBekna, OBOLLUM, XrnonyaT-
HWK, NNoJOBble MU ArodHble HacaxaeHuust n ap.). NprMmeHaeTca Ha He3aCoSeHHbIX
noysax Ha Tepputopum c yknoHamu He 6onee 0,03, Tak kak npu GOMbLUEM YKINOHE
BoAa pa3moeT 60po3abl, CMOET NOYBY M BbI3OBET €€ 3po3uto [8].

Knaccudukaumsa n ycTponcTeo nonmeBHbIX 60po3a no:
1. rny6uHe 6opo3abl nogpasgenstoTca Ha [8]:
- ™menkue (8 — 12 cm);
- cpepHue (12 — 18 cm);
- rnybokue (18 — 25 cm).
2. MPOTOYHOCTU — Ha NPOTOYHbIE (He3aTonnsemMble) U Tynble (3aTonnsemMble).

3. no npocduno coyeTaHna — Ha napabonuyeckue, TpaneuuopanbHble, C
6epmon, ¢ Teppacamu, 6opo3abl-LLeny;

4. no anvHe — Ha kopoTtkme (60 — 250 M) n anunHe (250 — 500 m).

5. no cTeneHn cenbCKOXO3SANCTBEHHOIO MCMOSIb30BaHUS — Ha 3aceBaemMble U
He3aceBaeMble.

nonve No Gopoigam

MONEPEYHOL CEYEHHE NPOTOHHBIX obda
KN Tynsix Gopoad Dopoanu € Teppackamm GOpOANt-LLE

NanuE Na NONoC3IM

Puc. 2.1 NMonuBHaa ceTb NOBEPXHOCTHOrO OpoOLUEeHUs
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MybuHy nonmeHbIX Gopo3a (puc.2.2) npuHumatoT 8-25 cm. PaccrtosiHve
Mexay HUMK 3aBucuT [8] OT BOAONPOHMLIAEMOCTU U KanurnspHbIX CBOWCTB MOYB U
AOMMKHO ObITb NPUHATO TakMM, YTOObI KOHTYPbI YBRaXHeHUs AByx cocegHux 6oposg
CMblKanuck. C y4eToM 3TOro pacctosiHie mexagy 6oposgamu NpuHUMAaIOT: Ha Nerknx
noysax — 50—65 cm, Ha cpegHux — 65—-80 1 Ha Tskenbix novBax — 80—100 cm.

KaNHSPHBE

Puc.2.2. UnpeanbHoe yBnaxHeHue NONIMBHbIX 60po3

lMonue no menkum 6opo3damM MPUMEHSAETCS Ha XOPOLUO CrfaHUPOBAaHHbIX
NonsX C MENKOCEMEHHbIMWN KyrnbTypamun y3KOpSAQHOro cesa: JyKOM, MOPKOBbLIO U Ap.
Menkue 6opo3abl umetoT rnybuHy 8—12 cm, wnpuHy nosepxy — 30-35 cm.

lMonue no anybokum myneiM 60po3dam NpUMEHSETCA Anga nonvea 6axyeBblX,
OBOLLHbIX WU NPOMaLHbIX KyfbTyp Npu ykrnoHax Ttepputopumn meHee 0,002. MybGuHa
aTux 6oposg gocturaet 25 cm, a wnpuHa — 60 cm. bopo3abl 3anosnHAKT BOAOW Ha
rnybuHy 18-20 cm, nocne 4ero nogadvy ee npekpawarT U BoAa BNUTbHIBAETCS B
nouysy.

lMonue no mnpomoyHbiM 60po3dam NPUMEHAETCH [AONA OPOLUEeHUss BCeX
nponawHbIX KynbTyp npu  ykrnoHax Tepputopun 0,002-0,02. Tlonue moxeT
OCYLLECTBNATLCS C MOCTOSIHHOM WKW NepeMeHHON NOonMBHOM CcTpyen, 6e3 cbpoca u
co cbpocoMm. Yalie npumeHsieTcAa NONuB nNepeMeHHon cTpyen. BHadvane Boay
nogatoT ¢ pacxogom 1-3 n/c. Korga Boga nponget 85-90% nnvHbl 60po3abl, pacxos
ymeHbliaetca o 0,5-1 n/c. lNpun nonuee yepes Mexaypsabe MNOMMBHaAA Hopma
cHuxaeTca Ha 45-50%, a Npom3BOANTENbHOCTb Tpyaa nosbiwaeTcsa Ha 35-40%.

lMonue no 6opo3dam ¢ meppacamu SBNSIETCS Pa3HOBUAHOCTbLIO MonmBa Mo
NpoTOoYHbIM Gopo3aam. [lonmBHbie ©60poO3abl Hape3alT Ha pPacCTOsiHAWU, PaBHOM
OBOWHON wWnpuHe wmexaypsamn — 120-140 cm ogHa OT OPYron; mexgy HUMK
HacbinaoT HebonbLlon Banuk. Mexay BanvkoM u nonmeHOW Gopo3gon obpasyeTtcs
Hebonbwasa (20-21 cm) Teppacka, Ha KOTOPYH BbICaXMBalOT paccagy OBOLLHbIX

KynbTyp.
lMonue no 6opo3zdam—wenam (Tabn. 2.4) NpUMEHAT ANa nNpoBeAeHUs

Braro3apsiakoBbIX U NPEANOCEBHbIX NOMMBOB GOMNbLIMMMK MOMMBHLIMW HOPMaMW Ha
yyacTkax C HeOCTaTOYHO POBHOWM NMOBEPXHOCTbLIO M Ha Mo4YBax co crabol Bogonpo-
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HUUaemMocTbio. boposabl-Lwenn — obbibHble 6opo3abl, B AHE KOTOPbLIX AenatoT LWerb
rny6éuHon 17-20 cm n wnpuHon 3,5 cm. Obwas rnybuHa 6oposapl-wenm — 35-40 cm.
Pacxon Boabl B kaxayw 6oposgy ysenuuuBaloT B 2-3 pasa. PacctosiHue mexay
6oposgamu-wensammn — 120-140 cwm.

Tabnuua 2.4

PeKOMeH,D,yeMbIe napameTpbl nofnivBa Ans 6op03p.-u1.enu n nonoc

CpeaHsasa ckopocTb VKrIoH boposgbl-Lwenn [Monocel
BMUTbIBAHNS BOAbl B yOenbHbIN yOenbHbIN
8 NMOSIMBHOMO | ANWHA, AnvHa,
noYBYy B NEPBbIN Yac, pacxog, pacxog,
yyacTka M M
CM/MWH nl/c n/c
250- 250-
0,002-0,004 300 2,4-3,0 300 6-8
meHee 0,15 i 300- i 300- i
(HMaKasi) 0,004-0,007 350 1,6-2,4 350 5-6
350- 350-
0,007-0,010 400 1,0-1,6 400 4-5
150- 200-
0,002-0,004 550 2,4-3,0 50 8-10
0,15-0,3 250- 250-
(cpenHs) 0,004-0,007 300 2,0-2,4 300 6-8
350- 300-
0,007-0,010 400 1,4-2,0 350 5-6
120- 150-
0,002-0,004 500 3,0-4,0 500 10-12
6onee 0,30 200- 200-
(BbicoKas) 0,004-0,007 550 2,4-3,0 550 8-10
250- 250-
0,007-0,010 350 2,0-2,4 300 6-8

lNonue no dnuHHbIM 60po3dam. ATOT cnocob NonMBa MOXHO UCMNOMb30BaTb Ha
XOpOLLO BbIPOBHEHHbLIX y4acTkax C ykrnoHamu He mMeHee 0,002 m Ha no4vBax co
cpegHen n criabor BOAOMPOHMLAEMOCTbLIO Npu rMybuHe 3aneraHvus rpyHTOBbIX BOA
6onee 2 m. lNpn nonvmeBe no AnvHHbIM 60po3gamM OAHOBPEMEHHO BKOYAETCHA B
paboty go 100 6opo3a, 4YTOo cnocobCTBYET 3HAYUTENBHOMY YBESNMYEHUIO MPOU3BO-
ONTENBHOCTN Tpyaa nonueanblimkoB. [OnvHa 60po3g 3aBUCUT OT MEeXaHUYeCKoro
coCTaBa Nno4B, YKNOHa OpOLLaeMoro yyactka n moxet gocturatb 800 m.

NMonuB HanyckoM nNO nosiocaM MPUMEHSAOT ANA KynbTyp Y3KOPAL4HOro
nocesa: 3epHOBbIX KONIOCOBbIX, OAHOMNETHUX U MHOrONEeTHUX Tpas, MOPKOBU, fyKa n
ap. MNpu aTom Boga ABMXETCA NO MOBEPXHOCTU MOYBbLI, MOKPbIBasi ee crnoem 2-3 cM.
[ns HanpaBneHus OBMXEHUS BOAbl NOSIOCY C ABYX CTOPOH OrpaHMYMBalOT BarivkaMmum
(nanamwn) unn 6oposgamu. MNMprumeHseTca Ha TeppuTopusax ¢ yknoHom 0,002-0,02.

Knaccugbukayuss u ycmpoucmeo ronoc. PasnuyaloT Tpyu BuMAa nonuea no
nonocam: ¢ rofloBHbIM, 6OKOBbIM U KOMOMHMPOBAHHBIM HaMyCKOM BOAbl Ha MOMMBHYO
nonocy.
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Mo wunpuHe nonockl genarcsa Ha y3kue (1,8-4,2 m) n wupokme (go 35 M), a no
AnnHe — Ha kopoTkune (go 50 M) u anuHHble (o 500 m). LLnpokune nonueHble NoOnockl
orpaHu4msatoT Bbicokumu (8o 30 m) n nonorummn (m = 3-4) otkocamn. PaspaBHuBatoT
nx nonocoaenartensamMu-paspaBHMBaTensiM1 U BOMNOKyLLIAMMN.

NMonuB 3aTonneHMem — OpeBHENLMA CNOCOO MOBEPXHOCTHOrO OPOLLEHUS.
MpumeHsieTca nNpenmyLLeCTBEHHO AS1 OPOLUEeHUsi puca, JIMMaHHOM OpPOLUEHUN U
NPOMbIBKE 3aCOSIEHHbIX MO4YB. Pexe ero nNpuUMEHST Ofs OPOLUEHUS FOUEpPHbl U
3€epHOBbLIX KyrnbTyp. [onve 3aTonneHMem NpPoBOAAT Ha Orpax4eHHbIX Banukax nio-
waakax-yekax nnowaabto 0,2-50 ra. Yekn B pUCoOBbLIX XO3MCTBAX MMEKT rOPU3O0OH-
TanbHYO NOBEPXHOCTb.

Mpn opoleHnn KynbTyp 3aTOMSIEHMEM OYEHb BaXKHO MPaBUfbHO YCTAHOBUTL
pacxogbl BOAbl, KOTOpble 3aBUCAT OT CTEMNEHW CNIaHUPOBAHHOCTM U YKIOHa
opoLlaeMoun Tepputopun, nroLwaan Yeka v nosIMBHON HOPMBbI.

UeM MeHbLue YKITOH MOBEPXHOCTM Yeka, TeM ObicTpee OH 3anonHsetcs. [Mpu
nnowaan Yyeka 5-10 ra, 4Tobbl BbIIMTE NONMBHYK Hopmy 1000 m°/ra, HeobxoamMmo
nMeTb yaenbHbIin pacxod Bogbl 70-90 n/c.ra. Npu Ton Xe HopMe, HO Npu nroLwaan
yeka 15-20 ra yaenbHbIn pacxoq AosmkeH 6biTb yBenudeH go 110-130 n/c.ra.

2.1.1 CoBepLueHCTBOBaHUe apMaTypbl MOBEPXHOCTHOrO NnosfiMea B
Y36ekucrtaHe

MpuMeHeHne MMBKNX M KECTKUX MOSNIMBHLIX WU pacnpeaenuTenbHbiX TpyOonpoBoaOB
[9]:

e [O3BOMUT CYLLUECTBEHHO CHU3UTb WHTEHCUBHOCTb MpPOCayMBaHus BOAbl, B
pesynbTaTte Yero 9KOHOMWSA OPOCUTENBbHOM BOAbl MOXeT gocturatb 15% B
CcpaBHeHUN ¢ 0BblYHLIMK cnocobamn NONuBa;

e 3HauyuTenbHO obnervyaet Tpya MNoNuBanbLiuKa, MO3BONSAET YBENUMYUTL €ro
NPON3BOAUTENBHOCTb, COKpaTUTb 3aTpaTbl Py4YHOro Tpyaa B 2-3 pasa U
UCKMIOYNTb MX Ha HapesKy W 3apaBHMBAHME BPEMEHHON OPOCUTESTbHOM
ceTu;

e obecneunTb perynmpyemoe n 3KOHOMHOE pacxo4oBaHME BOAbI HA NOSMBe,

e noBbicuTb K3U.

2.1.2 NonnB no 3aKpaHUpPOBaAHHbLIM NOSINITUIIEHOBOM NIIEHKOM
6oposgam

[ns coBepLIEHCTBOBaHUSA TEXHUKU nonmBa nNo 60po3gamM NPUMEHSIIOTCA MOMuMB Mo
9KpaHUPOBaHHbIM MOMNATUIIEHOBOW NieHKon Boposaam (puc. 2.3).

Yknagka nneHoyHoro nonoTHuwa wwupuHon 0,7-1,0 M  ocyuwecTtBnseTcs
HenocpeacTBEHHO Ha NOBEPXHOCTb 60pO3adbl CEKUMSAMN C HaxecToM. 3akpenneHune
KpaeB NIIeHOYHOro NOKPbITUS MOXET BbINOSTHATLCS MyTeM NPUCHINKU UX TPYHTOM Un
npyKanbiBAHWEM MeTannMyeckumMmu wnunbkamu Yyepes 3-5 M Jo Havana nycka BoApl
B 6opo3ay. lMocne nepBoro BMAUTbIBAHWUS MfIEHKA XOPOLLIO npwuneraet no BCeMy
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nepuMmeTpy M npukonku yaansawTcsa. Npy nonvee no 6opo3ge € TakMm MOKPbITUEM
npoucxoguTt npocaynBaHne BOAbl Yepe3 OTBEPCTUS MNIIEHKM C PaBHOMEPHbLIM
CMa4vvMBaHWeM BCeW MOBEPXHOCTU Gopo3abl U nocTteneHHon GOKOBOM M rMyBUHHON
NHMNbTpaumen Bogbl ¢ obpasoBaHMEM KOHTYpa yBnaxHeHus. Nocne 3aBepLueHus
nonuBa MNIIEHOYHOE MOKPbITUE MNPENATCTBYET UCMAPEHUIO C  YBAXXHEHHOW
NOBEPXHOCTU Gopo3gbl. [lpyu  3TOM  MpakTUYECKM MOMHOCTBID  UCKIYaeTcs
obpas3oBaHme TpeLnH yCbiXxaHs MO NOBEPXHOCTU 60opo3abl. KOHTYpbI yBraXHeHUs C
HeobxoouMMbIM  codep)XaHMem Bnarn Onsi  pasBUTUMS  KOPHEBOW  CUCTEMBbI
CeNbCKOXO3SNCTBEHHbLIX PACTEHUA COXPAHATCA 3HAYUTENbHO [OOSblie, YeM Mpu
nonuee no 6oposgam 6e3 nneHo4vyHoro nokpbiTnA [10].

Puc. 2.3 NonuB no 3aKpaHUpPOBaHHbIM
NoNMaTUIIEHOBOW NJIEHKOW bopo3fam

B kOHLe NONMMBHOrO Ce30Ha OCTaTKM MIMEHOYHOro MOKPbITUS cobupatoTcs U
YTUNMU3MPYIOTCS.

OCHOBHbIMM npenmyiwiecrsamMmm HOBOIo cnocoba nonuea ABNATCSA:

e CHWXEHWe pacxoda BOAbl HA MCNapeHue C NOBEePXHOCTM 6opo3sa n rnyOnHHY0
nHpuneTpaumio (oo 30-50 %);

e co3gaHue 6onee GnaronpUATHLIX YCNOBUA ANS pas3BUTUS pacTeHW 3a cyeT
YNy4ylEeHNs PaBHOMEPHOCTU YBIIAXHEHUS KOPHEOOMTaeMoro criosi MouBbl,
Bbla4n pacyeTHOMW NOAMBHOW HOPMbI MO BCen AnvHe 6opo3abl;

e obecnevyeHne paBHOMEPHOrO pacnpedeneHnss npocadmMBaroencs BoAbl
Yyepes oTBepcTMs nepdopaunu;

e [OBbILEHME MPOMYCKHOM CMNOCOOHOCTU MNOMMBHBLIX 6OPO34 C MNIIEHOYHbLIM
MOKPbITUEM 3a CYET CHWXEHUSI KO3(hpmumMeHTa LLIEPOXOBATOCTU TaKMUX pycen
Ao 3HayeHun n = 0,025-0,030 (npotme n = 0,04-0,05 ons nonusHbIX 60po3g
6e3 nokpbITUI);

e CHWXEHWe 4acToTbl U KONMMYeCTBa MOSIMBOB CENbCKOXO3SNCTBEHHbIX KyNbTyp
32 OPOCUTESbHbIN CE30H;

e npeaynpexneHne nogbemMa YpPOBHS T[PYHTOBbIX BOA4 W3-3a OTCYTCTBUSA
rpaBMTaUMOHHON PUnbTpaunn BCrieacTBMe Gonee XXeCTKoro perynmpoBaHus
HOPMbI NONMBa.
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2.1.3 Tpy6Kn-cuoHbI

Mpn nonuee no 6oposgam 6e3 apMuMpoBaHMSA OrofloBKOB BoAa nogaeTcs 4vepes
npokonbl B 6GopTax BbIBOAHbIX 06opo3a. [Ona 3akpenneHus rpyHTa MpOKOMoB
NPUMEHSAOT 0A4epHOBKY 60p0o3a, YTo TpebyeT 3HaunTEeNbHbIX 3aTpaTt Py4yHOro Tpyaa u
cpencte. bonee npuemnembl cnocobbl BoAoAEeNeHUs C MOMOLLbIO NEPEHOCHOM
apmMartypbl: Tpy6OK, MONMBHBIX LLMTKOB, OFOSIOBKOB, @ TaKKe OAMHOYHbBIX U rPYMnoBbIX
cucpoHos [9, 11].

lMepeHocHasi nonMBHasa apMaTtypa No3BOSMSET OCYLLECTBIIATb HOPMUPOBAHHYHO
Bogonoaayy B 60po3abl Npy CpaBHUTENbHO HEBONbLUMX AOMOMHUTENbHbIX 3aTpaTax
Ha rektap obcny>xMBaemMou nnowaau.

CudpoHbl (puc. 2.4 n 2.5) Hepaspskarowmecs npegHasHadeHbl A8 nogayu
BOAbl U3 BPEMEHHbIX OpoCUTENEN B NONMBHbIE 6OPO3abl NPY NONMBE XMOMYaTHUKA U
APYrnx CenbCKOXO3ANCTBEHHbIX KYNbTyp.

Puc. 2.5 CndoH HepaspsikaroLmmncs
KOMOWHUPOBaHHbLIN

1 — opocuTenb; 2 — BbiIBogHas 6opo3aa 1 — BOOOCOOPHUK; 2 — KpenseHune

BOAOCOOPHMKA; 3 — KONEHO

Puc. 2.4 CudoH paspskarowimmnca

CucpoH  HepaspskaloWwmMnica KOMOWMHMPOBAHHBLIN ~ COCTOMT M3  KOMEHa,
M3roTOBMEHHOTO W3 AtopantoMuHMeBoW Tpybbl M M3  OByX BOOOCOOPHUKOB,
N3roTOBMEHHbIX U3 NONNATUNEHA

BooocbopHuK KpensaT K KoneHy € MioTHOW nocagkon. 3aTpaTtbl Tpyda Ha
cbopky 90 cudpoHoB 1,6 4en.-y4. OamH pabounn obecnyxmsaet 90-120 cndoHOB.

MponyckHas cnocobHOCTb CU(POHOB 3aBUCUT OT nepenaga ypOBHEWN BOAbI U
AnameTpa cudoHoB. Hanpumep, npu nepenage yposHen Boabl 0,02-0,14 m u
anameTtpe 20-60 mm nponyckHas cnocobHoCTb nx nameHsietca ot 0,12 go 3,24 nlc.

lMpumeHeHe cMdOHOB ANs pacnpeaeneHuns Bogbl no 6opos3gam 1 nonocam B
XO35MCTBax CnocobCTBOBaroO YBEMNWYEHUIO TMOSIMBHOIMO TOKa BOAbl Ha OAHOro
nonueanbwuka ¢ 40-50 go 100 n/c n 6onee n 3a cmeHy MOXHO nonuTtb 4o 2,0-3,5 ra,
TOo ecTb B 3-4 pasa 6onble, 4em npu nonveBax 6e3 GOPO3AHBIX pPerynupyrowmx
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npucnocobnenuii. Mpu 3TOM MexaHu3upyeTcsi TPyA nonvBanbluvka, obneryaetcs
npoBeAeHNe N NOBbILAETCS Ka4eCTBO NonnBa, 0CO6eHHO B HOYHOE BPEMS.

Kpome cudpoHoB Ansg paBHOMEPHOro pacnpefeneHns Bogpl no 6oposgam u
YMEHbLUEHNA 3aTpaT Tpyda Ha MOMMBbI BaXHO OCHaWaTb OronoBku ©6o0po3g
perynupylowmmmn npucnocobnenmsamun. Mimm moryt Obitb GymaxkHble candetkm (13
napaduHMpoBaHHOM Bymarn oT MELLKOB C yaobpeHuamm), Tpyboukm (M3 KpOBESbHOMO
Xenesa u ap.), AepPeBSHHbIE UMK XKene3Hble WUTKN (C YrioBbIM Ui NPSIMOYTOSTbHbIM
Bblpe30M), a Jfly4lle BCEero pes3vHOBbIE WM MOMUITUNEHOBbIE TPYOKN-CUEOHDI
(pnc. 2.6). AnuHa ux 100-130 cm, gmnameTp ot 20 go 50 mm, pacxon Boabl (nNpu
pPa3HOCTN FOPU3OHTOB €€ B BbIBOAHOW M nonmBHon 6oposgax 5-10 cm) ot 0,15-0,21
no 1,1-1,6 nl/c.

Puc. 2.6 Nopaya Boabl B 60po3abl Tpyboukamm

2.1.4 T'nbKue u XXecTkue NosniMBHbIe TpybonpoBoAbl

lMepeHocHble rmbkune Tpybonposoabl ¢ 3a6opoM BOAbI N3 3aKPbITON U NOTKOBOW CETU
(puc. 2.7) cnegywowun Wwar B COBEPLUEHCTBOBAHWM MexaHu3auuu nonuea no
6oposgam. NpumeHeHue pacnpefenuTenbHbIX U NOMMBHLIX TPybonpoBOAOB, 3ame-
HAIOLWNX BPEMEHHblE OPOCUTENU U BbIBOAHble 60pPO34bl, CHWXAaeT TPYAOEMKOCTb
nonvea, MNoBbILAeT Npou3BoaUTENbHOCTL TpyAda, kadectBo nonvea u K3W. [pu
MOBEPXHOCTHOM MNOMMBE W  YKMOHax MecTHoctu ©Gonee 0,003 cneayet
npeaycmaTpvBaTb CaMOTEYHO-HaNopHy TpybyaTyto opocuTenbHyto ceTb [9].

B HacTosilwee Bpemsa BbinyckaloTcsa rmbkue Tpybonposoabl (LnaHrn) u3
cneumanbHON (MenvopaTUBHOM) KanpOHOBOWM TKaHW W CTabunmnanpoBaHHOro
NONMATUNEHA HU3KOW MNIIOTHOCTU, MNONYyXeCcTkne pasbopHble TpybonpoBoabl U3
nonMMepHo-MeTannMyecknx Tpyb, xectkme pas3bopHble cTanbHble U antoMUHUEBbIE
Tpybonposoabl. MGkue TpybonpoBoabl U3 MENMOpPaTMBHOW TKaHW BbINYCKalOTCH
anametpom 145, 200, 300, 350, 420 n 460 MM U NONUITUIIEHOBbLIE LUMAHIN
anametpom 150 n 200 MM, ¢ TONWMHOM CcTeHkM cooTBeTcTBEHHO 0,30 n 0,35 mm.
OnvHa wnanros 100-250 m. OHM cpaBHUTENBHO AeLleBbl, NPUMEHUMbI MPY 60bLLION
MYTHOCTU nonveHoW BoAbl (80 3-4 u gaxe o 8-12 r/n). HaHockl U3 HUX yoansTcs
rmapaenuyeckon npombiBkon. Macca wnadroB — 0,13 u 0,20 kr/m, pabounin Hanop
0,2-1 m, cpok cnyx6bl 2-3 roga. NponyckHasa cnocobHocTb ux ot 0,15 oo 3,5 n/c.

Onsa nHoMBMAyanbHOrO perynmpoBaHusi pacxofoB MOJSIMBHLIX CTPYW KaxKpoe
oTBepcTue 0bopyaoBaHO 3MaCTUYHbIM KranaHOM C KOHYCHOW Pe3nHOBOM MpPOOKOM
WIN XKECTKUM KnanaHoM MOBbILLEHHOrO CONPOTUBIEHUS.
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OpocutenbHbie rmbkne TpybonpoBoab! (KanpOHOBLIE LLUMAHIN) N3rOTOBNSAIOT U3
MEenMopaTMBHONO KanpoOHOBOro Matepmana. MIx BeinyckatoT ABYX TUMNOB: NOSIMBHbIE U
TpaHcnopTMpyloLme.

TpaHcnopTupylowme WwnaHrm usrotosnsaTca 6e3 oTBepCcTuin. [lonvBHble
LUNaHM UMEIT perynupyemMbie BOAOBbINYCKHbIE oTBepcTUa Yepes 60 nnm 90 cm apyr
oT gpyra

MOKne WnaHrM NoakmYatT K NOTKOBbIM WMAM HU3KOHAMOPHbIM TpybyaTbiM
cuctemam  (puc. 2.7) ¢ nomowpk ruapaHtoB. [Ona  mexaHusauum  cbopku,
nepemMeLleHnss U packnagku rmbkMX LUNAHrOB MPUMEHSIIOT HAaBECHOE HaMOTOYHOE
YCTPOMWCTBO.

Puc. 2.7 CudoHbI Ha noTkax

Tpybonposog umeet gnuvHy 110 M, coctouT mn3 22 Tpy6 M obopygosBaH
KanpoHOBbIMW BOAOBbINYCKaMW.

MonuB ¢ nomowb FMMOKUX LWMAHIOB U3 KaHanoB B 3eMJISSHOM pycne.
BpemeHHble KaHanbl 3aHumalT 2-4 % nnowaau nond, TepsawT Body Ha
unbTpaunto, CTECHSKT MexaHu3auuio nonesBbix paboT, He obecnednBatoT
paBHOMEpPHOe pacrnpegeneHue Boabl B 60po3abl U MOMOChl Yepe3 npopesun; nepes
KynbTuBaLmen nx Heobxoanmo 3apaBHUBATb, a nepen ovyepenHbiM MOIMBOM BHOBb
BOCCTaHaBnuBaTb. [Na 3amMeHbl BPEMEHHbLIX OpocuTenen u BbiBOAHbIX 6opo3sn [12]
NPUMEHSAIOT NEPEHOCHbIE XeCTkne n rmbkne Tpybonposoabl (puc. 2,8, 2.9).

Cxema paboTbl TpybONpoOBOAOB 3aBUCUT OT BEMWYUHbI U COOTHOLUEHUS
NPOAOSIbHOrO U MONepPeYHOro YKIoHoB. MonepeyHyo cxeMy NPUMEHSIOT Ha YKIOHax
meHee 0,003 npu TwartenbHOM NNaHUWPOBKE B HanpasneHun nonuea. [lonepeyHble
CXeMbl npedycMaTpuBaroT Nonve u3 yanuHeHHsIM 6oposgam (300-400 M) nonmBHOM
ctpyenn ¢ 6Gonbwmm pacxogom (1,5-2,5n/c) n TpebyT paccToaHu Mexay
6oposgamu He meHee 0,9 m.
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Puc. 2.8 N'mbkune nonuBHbIE WWNAHTU Puc. 2.9 XXecTKkmnt nonuBHOM
Tpyb6onpoBopa

PaBHOMEpHOCTb pas3gayv BoAabl B Gopo3abl MO LWNaHry 3aBucena OT ero
paboTatoLei AnvHbI, Hanopa B rofoBe, AnamMeTpa, YKINoHa, BblpaBHEHHOCTW Tpaccehl
1 BENMUYMHBI CTPYU, NogaBaemoii B 6opo3ay.

2.1.5 IncKpeTHbIN Nonue

CywWHOCTb AOMCKpEeTHOM TexHorormm nonmBa no  6oposgam  (OUCKPEeTHOro
perynupoBaHns Bogonodayn B 60po3abl) 3akniovaeTca B TOM, YTO npeferibHblA no
YCIOBUSAM Hepas3mMbIiBaEMOCTU MOYBOrPYHTOB, crararowmx noxe 6oposapl, pacxon
nogaeTca cepusaMu UMMNYMbCOB, Nepemexarwmuxcsa naysamu. Mnynsc, B TedyeHue
KOTOpPOro nogaeTcs BoAa, NpepbiBaeTcs nay3on. JTOT Npouecc npogormkaerca Ao
OKOHYaHuA «goberaHusay, T.e. 40 MOMeHTa AOCTUXeHNA Nbom CTpym KoHua 6opo3abl.
Monue 3aBepliaeTca pa3on «AOYBMaXHEHUs», B TeyeHue KoTopou B Gopo3gbl
nogaeTcs, Kak NpaBumo, yMeHbLUEHHbIN BABOe pacxon [13].

B nepvop nays npoucxoauT MoAckiXaHue noxa 60opo3abl, konbmMataums nop
MeXay 4YacTuuamm rpyHTa, 3a CYET Yero CyLEeCTBEHHO CHWXaeTcs rnyOuHHas
dunbTpauus 3a npegenbl KopHeobuTaemoW 30Hbl U BblpaBHMBAETCA 3nopa
yBNakHeHns BAOMb 60po3abl.

TexHonormsa OUCKPETHOro perynvpoBaHvWs BOAOMOAAYN pPEeKOMEHAyeTCsa K
NPEUMYLLECTBEHHOMY TMPUMEHEHUID npu nonmBax no AnuHHbiM  (300-400 ™)
rny6okum (0,2-0,25 m) Tynsim 60oposgam.

MpaBunNbHOE MPUMEHEHUE [OUCKPETHOW TEeXHOMNormu nonuea Mo3BONsAeT
akoHOMUTb 15-20% opocutenbHon Boabl (B CPaBHEHUU C TPAAULMOHHBIM MOMMBOM),
a 3a CYeT pPaBHOMEPHOrO YBMaXXHEHUs NonmBHOro yyactka Ha 10-15% noBbicuTb
YPOXanHOCTb.

Ha nonmBHbIX YyyacTkax npaBUSIbHON KOHUrypaummn, obecneveHHbIX
KOMaHOOBaHMEM YPOBHS BOAbl B noasofswen cetn (cesoboaHbii Hanop 0,6-0,8 m),
ONCKPETHYIO TEXHONOIMIO NMONMBa MOXHO BHeApsiTb 63 0coObiX MOAroTOBUTESNbHbIX
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paboT. B cTapoopolliaeMon 30He MaccoBoe BHEAPEHNE 3TOM TEXHONOMMN noTpebyeT
onpeaenieHHON PEKOHCTPYKLUMN OPOCUTENBHOWN CETU U MONEN.

2.1.6 OnbIT Y36ekucraHa no npMMeHeH10 NOBEePXHOCTHOIrO
opoLueHus

MHoroBekoBasi WCTOPUS Pas3BUTUS TEXHUKM OPOLUEHMSI CENbCKOXO3ANCTBEHHbIX
KynbTyp Ha Tepputopun Y3bekucrtaHa xapakTepusoBanacb MOCTEMEHHbIM
COBEPLUEHCTBOBAHNEM MOBEPXHOCTHbIX CMOCOOOB Nonvea (3aTonneHneM, Hamyckom
M MO [KOsikaM), OCHOBaHHbIX Ha pacnpeaeneHunM u peryrnvpoBaHuM CTPyW BOAbI,
CTEKalLMX Noa AeACTBUEM CUMbl TSHKECTU (CAMOTEKOM) MO MOBEPXHOCTM NMOYBbLI UIN
NCKYCCTBEHHbIM 3€MIISIHBIM pycrnam.

BaxHasa ocobeHHOCTb NpUMEHEHUS MOBEPXHOCTHbIX crnocoboB nonveBa —
npegBapuTenbHaa MnoArotoBka MOBEPXHOCTU MONSA:  MNMaHUPOBKA, YCTPOWCTBO
KaHanoB M BanukoB. [na nonvea 3aTonfeHvemM npou3BOAUTCH TOPU3OHTarnbHas
NnaHMpoBKa MOBEPXHOCTU OENAHOK (YEKOB), OrpaxkaaemMblX 3eMISIAHbIMU Barnmkamu.
[na Bcex ocTanbHbiX crnocoboB BegeTcd MNMNaHWpoBka C  COXpPaHEHWeM
€CTeCTBEHHOrO yKrnoHa nosepxHocTu [14].

OTcyTCTBMe NMaHNPOBKMU  TMOBEPXHOCTU nNpuBoauUIIO K HeobxoanMocCTH
NPUMEeHATb KOPOTKME MNOJIMBHbIE 60p03ﬂ,bl, yBenn4measno notepu BoAbl U 3aTpaTthbl
Tpyaa Ha nosue.

Hebonbwaa anuHa 6opo3g v manble pacxodbl Bogbl B 60po3gy B TeyeHue
[OMroro BpEMEHN pekoMeHAOBanuCb Afs BCEX MPUPOAHbIX YCNoBui Y3bekucTtaHa.
Mepexog B 1955-1956 IT. K nepekpecTtHon 06paboTke, YMEHbLUEHME LUMPUHbI
mexaypsanin ¢ 0,7 po 0,60-0,45 m n rnyBuHbl nonmMBHbIX 6Gopo3a 3akpenuno Tpebo-
BaHMe MOoNMBaTb MasnbIMKU CTPYySIMM, YTO Ha 3eMnsXx C HebOonblwMM  YKIOHOM
MOBEPXHOCTU CUITbHO OrpaHUYnBano BO3MOXHYI AnvHY 6opo3sapl [13—15]

B GnaronpuaTHbix ycnosusix BbipaboTka nonuvBanblUuMKa CoCTaBnsfna Ha
nepsom nonuee 0,45-0,8 ra/cmeHy, Ha nocnegyowmx 1,0-1.2, Ha 3eMnAX C CROXHbIM
penbecdom cootBeTcTBEHHO 0,25-0,45 1 okono 1,0. B ycnoBusx GbiCTpon mexaHu-
3aUMM  CerlbCKOXO3SNCTBEHHbIX pPaboT B XMOMKOBOOYECKMX XO3AWCTBAX MOMvB
okasancs cambiM cnabbiM 3BeHoMm. OOwue 3aTpaTbl Tpyda Ha NONuMB 3a CE30H
pocturann 10-30 yen/gHewn/ra, 4yto coctaensano 25-35% Bcex TpyaoBbIX 3aTpaT Mo
yxo4y 3a Xnon4yaTHUKOM.

TpeboBaHVsi K yBEMWYEHWUO MNPOM3BOAUTENBHOCTM Tpyaa NonuBanbLUMKa
npmvBenu K HeobxooMMOCTU YANMHATL NONMBHbIE 6opo3abl. Ha HEKOTOpbIX 3eMnax
3TO CTano BO3MOXHbIM BO BTOpou nonoBuHe 1960-x rogoB B CBA3UM C ObICTPbIM
pasBMTMEM MexaHu3aumm paboT Nno NNaHUPOBKE MOBEPXHOCTM U BHEAPEHUEM
LLUIMPOKOPSOHbLIX MOCEBOB.

[ns AoCTMXeHnsa BbICOKMX MokasaTenen B CMEHHOWN BbipaboTke, paBHOW Unu
OGrM3Kon K TaKkoBOW Ha MEXaHW3MPOBAaHHbLIX CeNbCKOXO3ANCTBEHHbLIX paboTax,
HeobxogmMmo 6bino co3gaTh YCNOBUSA, MPU KOTOPbIX MNONMBanbLUMK MOr Obl nerko
ynpaBnATb 4OCTAaTOYHO 60MbLWMM pacxogoM BoAbl, obecnevnBas BbICOKOE Ka4yeCTBO
nonuea.
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OnbITbl NO TEXHUKE MNOMMBA BKMAKOYANM WU3yvyeHMe ONTMMalbHbIX pPas3MepoB
CTPYW, CKOPOCTM MWX MOCTynaTenbHOro AswxkeHnsa (poberaHust), xapakrepa
pacnpegerneHus Konuyectsa BnvTaBlUenCca BoAbl MO ANuHe 60po3a, onpeaeneHune
BENMYMHbI cbpoca, HabnoaeHuss 3a pasBUTUEM PaCTEHUMN U UX YPOXKANHOCTLIO.
MeToaunka paspabaTbiBanacb W COBEpLUEHCTBOBanacb B TeYeHUe MHOruMx ner.
OObl4HO OMbITHBIA  Yy4acTOK, BKMAYaBWMKA rpynny Gopo3n, obopyaosancs
BOOAOMEpaMM 4S8 y4eTa nocTynarowen n cOpocHon BoAbl.

PesynbTaTbl  COBMECTHbIX  OKCMEPUMMEHTAanbHbIX U TEOPETUYECKUX
nccrnegoBaHWiA  Mokasanu, YTo OonTUManbHas [AfvMHa MoNvMBHOW  6Gopo3abl B
3HaYMTENbHON Mepe 3aBUCUT OT BENMYMHBLI AOMYCTMMOrO pacxoda BoAbl B Goposay
Ha 3eMISIX C pa3HbIM YKIIOHOM, a Takke OT NPOHULIAEMOCTU NOYBbI.

OnpepgeneHa Takke WUpUMHA MeXOypsaun, KOTopasi Hy)XHa Afs NoAdesiku
6opo3a gocTaTouHbIX rabapuToB U rybuHbl, YTOBbI 06ecneynTb NPonyck nNo Bopos-
AaM JOornyCTUMbIX pacxogoB BoAbl. Tak, Mexaypsiabs WMPUHON 45 CM orpaHuymnBaloT
AONYyCTUMbIE pacxoq M AnvHy 6opo3abl Npu yKNoHe noBepxHocTn MeHblie 0,007, a
mMexaypsabs 60 cM orpaHuymnBatoT 3TU anemeHTbl npu ykroHe 0,003 n meHbwe. [ns
npornycka Hy>HbIx pacxogos Ha yknoHax 0.001-0,002 wupuHa mexgypaann SOrmKHa
ObITb He MeHbLue 80 cM, a Ha MeHbLUKMX yknoHax — 90 n 100 cwm.

H.T. Naktaes, 0606wumB [14] BCe NpoBeAeHHblE Hay4YHO-UCCnegoBaTeNbCKNe
paboTbl, yBA3an TEXHUKY WU TEXHOMOrMK Nnonmuea C novsamu Y3bekucTtaHa, AaB MM
Knaccudukaumio no BogonpoHuuaemocTtn. CornacHo npeasioXkeHHOMY UM panioHu-
pOBaHM1IO, BCE NOYBbI AENATCA Ha 5 rpynn:

A — cunbHoOBOZOMpOHMUAeMble (Cynecu W CYIMWHKKW, NoacTunaemble
raneyHnKom);

B — noBbILWEHHOW BOAONPOHMLAEMOCTU (NErkne MOLLHbIE CYrTINHKN);
B — cpegHen BogonpoHnuaeMocTu (CpeaHue CyriivHKN);

" — NOHWXXEHHOW BOAOMNPOHMLAEMOCTU (TSXKENbIE CYrMNHKN);

[ — cnabonpoHnuaemblie (rMuHbl).

B kaxxgow rpynne 6b1510 BblAENEHO 5 YKNOHOB:

1 — (i=0.025...0,05), cpegHuin — 0,04;

2 — (i=0,0075...0,025), cpegHuin — 0,016,

3 —(i=0,0025...0,0075), cpeaHun — 0,005;

4 — (i=0,001...0,0025), cpegHun — 0,00175;

5 — (i — meHee 0,001), cpegnnin — 0,0005.

[MpuHaB Takyo ocHOBY panoHupoBaHus, H.T. JlaktaeB paccuntan ansa kaxaomn
rpynnbl MOYB W YKMOHOB OMTUMAaribHble 3fIEMEHTbl TEXHUKM nonuBa (pacxod B
6opoany, onvHy 6opo3abl, Bpema goberaHus, Bpems nonmea), Npu KoTopbix ByaeT
OOCTUTHYTa MakcumarbHas 3KoHoMMS BoAbl. OH uncnonb3oBan npeanoXeHHbIn
A.H. JlannHbim TepmuH «KIMO TexHukn nonmeBa», KOTOPbIA MOKasbiBaeT OTHOLLEHWEe
obbema BOAbI, 3a4epKaBLUErOCs B pacy4eTHOM Crioe NoYBbl Nocre nonmea kK o6bemy
BOAbl, NO4AHHOMY Ha MOfle C y4eTOM NOBEPXHOCTHOrO cbpoca.
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PaioHupoBaHune, BbinonHeHHoe H.T.JlaktaeBbiIM W pekoOMeHOyemble UM
9NeMeHTbl TexHuku nonvea (Tabn. 2.5, 2.6) sownun B CHulbl. CornacHo aTtomy
panoHMpOBaHMO MOXHO noBbicnTb Kl 6opo3akoBoro nonuea.

MpakTuyeckne paboTbl U M3yyeHMe TexHUKM nonmBa no 6Goposgam K3
OTKPbITbIX KaHanoB B 3eMSISHOM pycre nokasanu, YTO B ONTUMaribHbIX Ansi 3TOro
cnocoba nonmBa NPUPOAHBIX YCMOBUAX MOXHO [AOCTUYb OYEHb  BbICOKOW
Npon3BOAMTENBHOCTU Tpyda nonusBanbwuka — 4-5 ra/cmMeHy npu obsizaTenbHOM
OCYLLIECTBNEHNN KOMMSiekca paboT — npu KadeCTBEHHOW MiaHUPOBKE MOBEPXHOCTH,
NPUMEHEHNN ONMHHBIX Bopo3a, nogaye Ha NOSMBHOM y4acTOK OOMbLUMX pacxonoB
BOAb!, NO3BOSIAIOLMX 3aKaHYMBaTb NOSMB 3a 1-2 CyTOK.

B aToT nepuwopn, Hapagy ¢ onpefeneHMeM HOPMaTUBHBIX 3NIEMEHTOB TEXHUKM
6opoagkosoro nonuea v KM nonvea ana pasnuyHbiX NPUPOAHbLIX YCIOBWIA, BENUCH
Hay4HO-OMbITHbIE PaboTbl MO COBEPLUEHCTBOBAHUIO TEXHUKM HGOPO3AKOBOro nonuea
CeNbCKOXO3SMCTBEHHbIX KYNbTyp.

HaunHasa ¢ 1960 r. uenbl YyCTpaHEeHUs Bbllle YKa3aHHbIX HeOoCTaTKoB
perynspHo  MNpOBOAWNNCL  UCCreaoBaTeNlbCKMe M OMNbITHO-KOHCTPYKTOPCKME
pa3paboTkM HOBbLIX BMAOB 0bopyaoBaHus nnd 60po3gKkoBOro MonmBa, C LESbHO
CHWXEHNS NOoTepu opocuTenbHOW BoAbl, KoTopaa gocturana 40-60 % sogonoagayun.
OHO BO MHOIoM 3aBuceno OT NPUMEHSIEMON TEXHUKM NONnBa U cnocoba OpOoLLEHNS.

Mo3xe [.H. MNaBnoe npeanoxun [15] nHoe panoHupoBaHWe, B KOTOPOM, B
oTnuyune ot JlakTaeBa, npeanaranocb Ha BCEN TEPPUTOPUN UCMONb30BATb NOSIMBHYHO
apmatypy (tabn. 2.7). [lpuvHuMn onTMMM3aUUK OCTanNcs MNPEXHUM: — MO
MakcumansHomy K.

B 1960-1990 rr. Ha WHXEHEPHbLIX OpPOCUTENbHbIX cuctemax [onogHon,
Ibxnsakckon, Llepabagckon n KaplmHCKOM CTenel Ha MpakTuke MNPUMEHANUCH
CpeAcTBa COBEpPLUEHCTBOBaHMSA BOPO34KOBOroO NonvBea, Takme Kak:

e nonuea no 6oposgam C NOAMITUNIEHOBLIM NMOKPLITUEM.
* MONMUBHbIE TPYOKM U CUCOHBI;
* rMbKKMe U xecTkue NonmeBHble TpybonpoBoabl;

MNpumeHeHne atmx cpeactB nosblwano Krd TexHukn nonuBa WU
NpoOn3BOAMTENBHOCTbL Tpyda NonueasbLuka.



HopmaTuBHbIe 3NIeMeHTbl TEXHUKU 60pPO3AKOBOro nonmea
u KMNA nonuBa ana pasnnyHbIX NPUPOAHbLIX YCIIOBUA apUAHOMN 30HbI,
ana mexaypsaaun 0,6 m

Tabnuua 2.5

WHoekebl Boponpo- Onvva | Pac- Bpewms, 4 Mepyrros Myerros MoTepu, %

KITOHb! HULaEeM., ©opo3pg xon, obe- onu- BCEero M°/ra Mm°/ra Kna Ha Ha
y icp NHOEKCbI |F\)/| qnlc faHm:l gaHVIFl T Ha ncnapeHing dunbTpaumid cbpoc
ans mexaypsagumn 0,6

A 40 0,1 5,7 2 7,7 1150 600 52 0,9 45,8 1,3
| b 75 0,1 8 6 14 1120 747 66,7 1,5 26,9 49
0.04 B 125 0,1 10,2 15,3 25,5 1220 893 73,1 27 11,7 12,5
’ r 150 0,05 26 46 72 1440 988 68,6 7,1 13,7 10,6
a 175 0,05 16 104 120 8060 1075 52,1 8,3 2,3 37,3
A 100 0,5 1,1 2.1 3,2 960 600 62,5 0,4 20,2 16,9
Il b 125 0,25 45 4,6 9,1 1090 748 68,7 1 17,4 12,9
0,01 B 200 0,25 6 11 17 1270 890 70,1 2 43 23,6
r 200 0,1 14 38 52 1560 997 63,9 5 6,9 242
a 200 0,05 26 94 120 1800 1097 60,9 9,7 6,1 23,3
A 175 0,75 2,8 0,7 3,5 900 600 66,7 0,5 30,9 1,9
1] b 275 0,75 3,5 2,4 59 965 747 77,4 0,8 11,5 10,3
0,005 B 325 0,5 55 7,5 13 1200 898 74,8 1,3 49 19,0
r 400 0,25 13 27 40 1500 1010 67,3 41 3,4 25,2
a 375 0,1 40 60 100 1600 1150 71,8 12,5 3 12,7
A 225 1,5 1,15 1,1 2,25 900 600 66,7 0,3 33 -
v b 300 1 3,2 2 5,2 1040 750 72,1 0,7 17,8 9,4
0,0175 B 350 0,5 8 5 13 1120 894 79,8 1,6 12,1 6,5
r 425 0,25 16 21 37 1305 991 75,9 4.4 7,8 11,9
a 400 0,1 43 57 100 1500 1098 73,2 10,7 11,5 4,6
A 150 1 1,8 0,5 2,3 920 600 65,2 0,4 34,4 -
V b 250 0,75 4,85 0,95 5,8 1040 750 72,1 0,9 27 -
0,0005 B 350 0,5 10,3 3,7 14 1200 900 75 1,8 23,2 -
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r 550 0,5 14,5 9,5 24 1310 1000 76,3 2,8 15,8 5,1
a 850 0,25 51,5 26,5 78 1376 1100 80 9,5 10,5 -
Tabnwuua 2.6
HOpMaTVIBHbIe ANeMeHTbl TEXHUKUA 60p03AKOBOI'O nonuvBa
u KMNA nonuBa ana pasnnyHbIX NPUPOAHbLIX YCIIOBUA apuAHOMN 30HbI,
ana mexaypsaaun 0,9m
o,
MHoekcbl Bogonpo- OnunHa Pac- Bpewms, 4 msé)ym, Myerr0s |-|0Tep:la, %
YKIMOHbI HULaEeM., boposa xon, pobe- aonu- BCero m°/ra M°/ra KN4 | Ha ucnape- UMbTPALIY Ha
icp NHAOEKCbI M q n/c raHus BaHMs T Hue mp 4 cbpoc
ansa yknoHos o1 0,005 go 0,04 6oposga mexaypsianem 0,9m He pekomMeHayeTcst
A - - - - - - - - - - -
1] b - - - - - - - - - - -
0,005 B 450 0,5 15 11,5 26,5 1176 970 82,5 3,05 5,6 8,85
r 450 0,25 28 33,3 61,3 1362 1062 78 6,68 3,7 11,62
a 400 0,1 76 81 157 1569 1184 75,6 15,1 5,1 4.2
A - - - - - - - - - - -
v b 450 1,2 6 2,8 8,8 938 805 86 1,9 4,1 8
0,0175 B 600 0,75 14 9,5 23,5 1175 986 83,9 2,76 4,34 9
r 650 0,35 37,5 24,5 62 1336 1090 81,5 6,48 6,18 5,84
a 550 0,15 77 62 139 1517 1188 78,3 13,5 4.6 3,6
A - - - - - - - - - - -
V b - - - - - - - - - - -
0,0005 B 600 0,75 17,4 3,8 21,2 1060 922 87 27 10,3 -
r 850 0,5 40,2 9,6 49,8 1173 1032 88 5,8 6,2 -
a 1000 0,3 84 31,6 115,6 1387 1170 84,4 11,38 2,45 1,77




Taonuua 2.7

PanoHupoBaHue texHukm nonusa (CAHUUPU — MNMaenoB.)

YKNOH Mno-

0,05-0,025 | 0,025-0,0075 | 0,0075-0,0025 | 0,0025-0,001 | 0,001-0,0005 waab,

0,04 0,016 0,005 0,00175 0,0007 ThbiC.ra Y%
K.O. 3.0.C FNT. vXOT. | JLAL. B.M.K.
T.C. KT, 3.0.C. JL.I.T.
T.C. — TeppacupoBaHHbI€ CKITOHbI 27 0,7
K.O. — kanenbHoe opoLueHne 220 5,6
3.0.C. — 3aKkpbiTas opocuTenbHas ceTb C XeCTkummu Tpybonposogamm 429 11
XK.T.T — xecTkme nonuneHble TpybonpoBoabl (HAaNopHbIE) 418 10,7
".MN.T. — rnbkne nonmeHele Tpybonposoap! 846 21,6
JILA.I. — noTkn aBTOMaTM3NPOBAHHOrO NONMBa 527 13,4
JI.LI.T. — noTku ¢ nonmeom rmbkummn Tpybonposogamu 943 24
B.M.K. — 6e3yknoHHbIe NonunBHbIe KapTbl 510 13
Wtoro: 3920 100

NMpumMeHeHMe nepeABMXKHBLIX XECTKUX MNOSMIMBHbIX TpybonpoBoaoB.
XKecTtkme nepenBuxHble nonuneHble TpybonpoBoabl KOHCTpyKunn MCKB no nppuraumm
MCMbITbIBANMCb B MPOM3BOACTBEHHbLIX ycroBusix ¢ 1968 r. B CAUUMD, ¢ 1969 r. —
oTAeneHveM no BHegpeHuto MenuopaTtmBHon TexHukn [CKB no wppuraumm B
coBxo3e Ne6 um. Tutoea n B Coto3sHUXWN (.M. CattapoB) Ha 3eMnsX LeHTpanbHON
aKcnepumeHTanbHom 6as3bl ¢ yknoHom noBepxHoctn  0,01-0,02. 3aBoabl
N3roTaBnMBalOT CTalbHble NepeHOCHble N pa3bopHble TpybonpoBoAbl AMaMeTpOM
180, 200, 250, 300 n 350 mm.

I"CKB no vppurauum Bbinyckan ansa nonvea XecTtkme nonmaTureHoBble Tpybsbl,
apMUpPOBaHHbIE MeTannmyeckon cetkon. uameTp Tpybbl 250 mm, gnvHa 5,3-6,0 m,
BeC ogHon Tpybbl 24 Kr. TpyObl 6GbinNn CHAGXEHbI XXECTKUMU perynmpyemMbiMn BOLO-
BbIMyCKaMW, PacCTOsiHUe MeXAy KOTOpbiMUM Oblnv paBHO LUMPUHE MEXAYPSAun.
TpyObl coeauHANUCb NpU NOMOLUU KOPOTKOW rMBKon mydThbl (M3 MenuopaTmMBHOM
KanpoHOBOW TKaHW) MeTannnMyeckum XoMyTom. B komnnekt Bxogumn TpybonposoA
obwen pgnvHon 300-400 M, nepegBwkHasi HacoCHasi CTaHUMS W TpakTop.
TpaHcnopTupoBaHue pasobpaHHOro TpybonpoBoaa MpOM3BOAMUIIOCH CheunanbHbIM
NPULENOM Ha TAre TOro e TpakTopa.

Mo paHHbim ®.M. CaTTapoBa, nonmB XecTkumu TpybonpoBogamu p[aBan
3Ha4YNTENbHYKD 3KOHOMMIO B 3aTpatax Tpyda, BblpaboTka nonvBarnbLlUMKa
yBenuuunace B 2-3,2 pasa. XecTkme TpybonpoBoAbl MMENU 3HauYnTeSbHbIE
npevmMyLlecTsa neped rmokumm wnaHramm. OHKM NpoyHen, yaobHen B akcnnyaTauum
n gaBanu nydwee Ka4ecTtBo nonmea. Pacxon B 60po3abl MOXHO ObIfo perynupoBath
bonee HagexHO U TOYHO. He ObINO HAgoOOHOCTM ycTpamBaTb foXe AN yKnagku
TpybonpoBoda, Tak Kak ABuxXyLliasaca no 6oposage ctpyst cBobogHo npoxoauna nog
HAM. 3TO 3HauyuTenbHO obreryano pelleHne CIOXHOW 3a4ayn UCMNOoNb30BaHUSA
cOpOCHOWM BOAbI M YCTPAHSANO ONACHOCTb 3aTOMNMIEHNS HUXKHEN YacTu NOns.
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XKecTkne TpybonpoBoabl AONrOBEYHEN TMOKMX LUMAHrOB, OHWM OOCTYMNHbI AnS
OCMOTpa, RNerko npOMbIBAlOTCs, BO3MOXHa B3aMMO3aMEHSIEMOCTb OTAENbHbIX
cekumi. OHM MOryT 3aMeHUTb OTKPbITbIE OPOCUTENN B 3EMIIIHOM pycrie Ha
NPOCaA0YHbIX FIECCOBLIX FPYHTaX.

MonuB ¢ NomMoWbLI0 MMOKUX LINAHIOB M3 Xeyle300eTOHHbLIX JIOTKOB Ha
onopax. Ha HOBbIX OGbeKTax OpPOLUEHUs, 3eMNM KOTOPbIX ObiNMM PacrnorioXeHsl B
HU3MEHHbIX pPaBHMHAX C MarnbiM YKIOHOM MOBEPXHOCTU, B KayecTBe MNOCNeaHero
3BeHa  CTaLUMOHApPHOM  UPPUraLMOHHOW  CeTM  WCMONb3oBanncb  COOPHbIE
erne3obeToHHbIe NOTKU Ha ornopax, pexe — 3aKkpbiTble TPYO6ONpoBOab.

Monne npoussoagunca no 6oposgam u3 rMbKMX LUNAHroB, B KOTOpble BOAa
nogaBanacb NMbo Yepe3 BOAOBbLIMYCKM Ha FIOTKOBOW ceTu, Nnbo u3 rmgpaHToB (OT
TpybonpoBOAOB), pPaCMoOfOXEHHbIX 00ObIMHO Yepes kKaxable 240 M. nMbkue wnaHrm
packnagblBanucb NEpPrneHanKynspHO  y4aCTKOBbIM  OPOCUTENSIM U MOSMMBHBIM
6oposgam (npogonbHasi cxema).

MpumMeHsanncb KanpoHoBble wWnaHrm anametpom 350 MMm. dakTnyeckumn
pacxod B ronose wnaHra coctaensan 60-70 n/c. Ytobbl 3axBaTtuTb Gonee LUMPOKUNA
PPOHT MNONMBa U YMEHbLLUIUTb KOMUYECTBO TakTOB paboTbl wnaHra, B 60opo3abl
pasanu pacxog 0.2-0,4 n/c. CpegHasa wuMpyHa 3axBaTblBaemMon Mnosiockbl (AnuvHa
paboTatollero otpeska wnaHra) coctaBnan 220 M Ha noceBax C MeXAypsabsMu
90 cm, Tak 4to nNpu anuHe wrnaHra 400 M oH obblyHO paboTana OBYMS TakTamu.
CpegHsis anuHa 6opospg coctaenseTt 260-300 M. Bbinyck BoAbl B NonmMBHble 60po3abl
N3 WNaHros Npou3Boaunn Yepes otsepctus gnametTpom 19 n 40 mm.

OavH rimbkni winaHr obenyxusanu Asa nonueanbslumka. BenvunHa pacxopna,
npuxogswaacs Ha ogHoro 4enoseka, coctaBnsana 30-35 n/c Bmecto 20-25 npu
nonvee 13 BPEMEHHOW opocuTenbHon ceTu. BeipaboTka nonueanbLymka gocturana
1.0-1.2 ra/cmeHy. 3aTtpaTbl Ha nNonueB C nomMowblo Mbkmx wnaHroe B 1,5-2 pasa
BbILLIE, YEM MPU NONMBe N3 BPEMEHHbIX KaHaroB.

Ha yactu nnowaam ¢ Hanbonee HenpaBubHBIM U COXHbIM penbedom, rae
CUIMbHO OLLYyLLIaNnocb HeJOCTaTOK KOMaH4OBaHWS, AN Nogayv Bogbl B rMOKMe LwnaHrm
ncnonb3oBanncb nepeasuxHble nonueHble arperatbl [MMA-165 koHcTpykumm TCKB
no nppvraumm [13].

CornacHo paHHOMY panoHupoBaHuo (Tabn. 2.8), Ha no4yBax BbICOKOW
BOLOMNPOHMLIAEMOCTM pPEKOMEHAyEeTCA UCNONb30oBaTh TPyOONPOBOAbI antOMUHUEBLIE
(TAI), rodpupoBaHHble nnactmaccoBble Tpybonposoabl (TOIN), rmbkne wnaHrm uns
menunopaTtuBHon TkaHu (W) n n3 nonnatuneHoson nneHkun (KOIMT). HeobxogmMmocTtb
npMMeHeHns TpybonpoBOAOB M LUMAHIOB Bbi3BaHA CTPEMIIEHMEM CHU3UTb MOTepwU
BoAbl. Ha nouyBax A, 1 0COBEHHO Ha necYaHWkax W raneyHukax, ObblYHbIM PYYHbIM
nonveom (6e3 NOMMBHOM apmaTtypbl) KayeCTBEHHO MOMUTb HEBO3MOXHO W3-3a
BonbLwnx rnyBUHHBIX NOTEPb.

B 1980-e rogbl pacctosiHne wmexgy 6oposgamu, kak npasuno Obinn B
npegenax, 0,9 n 0,6 m. PacctosiHue B 0,6 M npMMeHseTCs, Kak NpaBuno, Ha yKrnoHax
0,01 v BbiWwe.
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PekomeHaaumMm no Ncnosib30BaHUIO cpeacTB COoBepLUEeHCTBOBaHUA

60p03ﬂK0 BOro nojiumBa

Tabnuua 2.8

CTteneHb YpoBHu YKIMOH NonuBHbIX 60po3g
BOOONp- LuenecoobpasHoCTU 0,05- 0,025- 0,0075- 0,0025- | 0,001-0
HMLLAEMOCTH MCNONb30BaHUSA 0,025 0,0075 0,025 0,001 0,0005
M MHOEKC cpeacrts 0,04 0,01 0,005 0,00175
Bbicokas MpeanoututeneHbin | TAI, TOT, TAI TAI TAI TAIN
'L, KOI
A CpenHuin * M, Tor, TOr, 'L, N *
KO KO
[MOHWKEHHBbIN . . ML, TOT, I,
KOnN TOr,
KOl
MoebiweHHas | MpeanoututensHbin | TAI, TOT, TAM . . .
Kon, '
b CpegHun TOI, I'LW,
KON TAI, TAI TAI
[MOHMKEHHBbIN I, Tor,
KO
CpegaHsis MpeanoyTUTENBHbLIN TAIN TAI
B CpegHun TOFr,LIKJOI'I, TAM TAM TAM
[MoHWXeHHbIN TOr, KOI, I, TOr,
ru KOr
MoHmxkeHHasa | MpeanoytuteneHbidn | TAIM, TOT,
Korn, Ir'u
rna CpegHui TAIN TAIN TAIN TAI
[NoHWXeHHbIN TOFr,LlﬁOI'I, KOM

B tabnuue ncnonb3oBaHbl crneaytowme ob6o3HaveHus: MU — rmbkme wnarrm; TOI — rodprpoBaHHbIE
nonyxectkie Tpybonpoeogpl; KOIM — komnnekt opgHopasoBoro nonwuea; TAI — anoMuHueBble
TpybonpoBoabl.

MonueHble cpeacTBa B Tabnuie pasMellleHbl B MOPSAKe NPUOPUTETHOCTM MX Mcronb3oBaHusA. Ecnu
rpacda nNpeanoYTUTENLHOrO YPOBHS HEe 3arofiHeHa, credyeT cuuTaTb HauGonee LenecoobpasHbiM
peLleHneM UCrnornb3oBaHue BpeMeHHbIX opocuTenen

Ha Gonbwux yknoHax (cebiwe 0,01), B kayecTBe pacnpeaenntensHoOn ceTw,
CAHUWPW (I'.H. MNaBnoB) pekoMeHAoOBas MCNONb30BaTh 3aKPbITYHD OPOCUTESNBHYHO
ceTb C rmgpaHtamu-racutensaMm Hanopa. K HUM BO3MOXHO MOAKIHOYEHNE TMOKUX M
XeCTKMNX NONMBHbIX TPY6ONPOBOAOB BCEX BUOOB.

NMoMuMmo nonueHOM apmaTypbl, cnegyeT obpaTuTb BHUMaHWe Ha pacnpeje-
NUTENbHYK CceTb (BPEeMEHHble OpocuTenu, OK-apblku, 6ollapbikn), KoTopas B
HacTosilee BpeMsi MOCTPOEHa B 3EMIISHOM pycre U CAY>XUT UCTOYHUKOM 60MbLumX
PUNbLTPAUNOHHBIX NOTEPb, BENUYMHA KOTOPbIX nopor npesbiwaeT 20%.

C 2009 no 2013 rogpl nnowagb OpoLIaeMbIX 3eMeflb, Ha KOTOPbIX CTanu
MCNonb30BaTh MOKME NOMMBHBLIE LUMAHIM N NNACTUKOBYIO NIIEHKY, Aosenu Ao 550 u
820 rektapoB cooTBeTcTBeHHO. B 2014 rogy rmbkve nNONMBHbIE LUNAHTN YyXe
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MCNOMb30BanMCb Ha NMoLaan OKOMO CEMU ThICAY FeKTapoB, a NIacTUKOBbIE MITEHKN
B BMAE MynbuM — Ha nnowaan 6onee wectn Toicad rektapoB. 2020-2021 rr. Temn
paboTbl pe3ko Bo3poc U 2021 rogy oxugaetcs 3TU umdpbl yBenudatca o 33 u
45 TbICsY rekTapoB COOTBETCTBEHHO.

HauvHas c¢ 2011 roga, B Y3bekuctaHe 6onblloe BHUMaHuWe yaensitcs
9KpaHMpoBaHMO 60pO3a MNONMUITUIEHOBON MNMEHKOW W  UCMONb30BaHUIO MMOKNX
TpybonpoBoaoB BMECTO OK-apblkoB (puc. 2.10, 2.11)
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Puc.2.10 PasButue nonuea no aKpaHMpPoOBaHHbLIM NOSIU3TUIIEHOBOMN
nneHkKon 6oposnam B Y36eKucrtaHe, rekrapbl
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Puc. 2.11. PasButue nonusa no rubkum Tpybonposoaam
B Y306eKkucraHe, rekrapbil

3a nocrnegHee 10 neT CO CTOPOHbI MeXAyHapOAHbIX AOHOPOB B BOAHOM
cekTope 6bino peanusoBaHo 6Gonee 20 KpymHbIX MHBECTULMOHHBLIX MPOEKTOB Ha
cymmy 1,2 Mmnpg. 4onnapos.

B pesynbtate MHBECTUUMIN B BOOOXO3SNCTBEHHbIN CEKTOP OblNiM NpOBeAEHbI
paboTbl MO BOCCTAHOBMEHUIO UPPUraUMOHHBLIX U OPEHaXHbIX CUCTEM, NpoBeAdeHa
MOAEepHM3aLuMa psga  BOLOXO3SMCTBEHHbIX OOBLEKTOB WM HACOCHbIX  CTaHUUW,
npoBefeHa aBToMaTu3auus oTaeribHbIX rMAPOTEXHUYECKUX COOPYKEHUN.

3a kopoTtkoe Bpemsi ¢ 2008 no 2019 rogbl B Y30ekuctaHe BHeOpEHbI
Bogocbeperatouwme TexHonormm Ha nnowagn 350192 ra. M3 Hux 55369 ra
KanenbHoe opoweHne, 206 949 ra nepeHocHble rMbkne wnaHrm, n 87 894 ra
OpOLLEHME C UCMNONb30BaHMNE NONMUITUNEHOBOM MIEHKN HA NONMBHbLIE BOPO3abI.

2.2 loxpeBanbHoOe opoLlueHne

[loxgeBaHMe OTHOCAT K HauGornee pacnpocTpaHeHHbIM crocobam nonuea. Ero
NCMONb30BaHNEe HEBO3MOXHO 6e3 NpuMMeHeHWs creuuanbHoro arperata. [doxae-
BanlbHas ycTaHOBKa pa3bpbl3rMBaeT Body, HanpaBnsas BOASHbIE Kansv Ha Noysy U Ha
pacTeHus.

I'IpmvleHeHme AoXxaesaJibHbIX MalUWH npegoctaBiideT BOSMOXHOCTb:

e 3aMeHUTb NPUPOLHbIE SABNEHUS NOCTYMNSIEHUS Briarn K 3€pHOBbIM N OBOLLHbBIM
CENbCKOXO3SANCTBEHHbIM KyNnbTypaMm;
e o0becneuynTb NOMMB pacTEHUN, HE3ABMCUMO OT hOpMbI 1 penbeda nonen;
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e CO37aBaTb MCKYCCTBEHHbI [O0XAb W pas3bpbi3arMBaTbh Kannuv BoAbl Haf
NOBEPXHOCTLHO MOYBLI;

e YBENWYUTb BMAXHOCTb rPYHTa, BO34yXa, MOHU3UTL TeMnepaTypy OKpyKatoLei
cpeabl;

e  OYUCTUTb NIUCTbS, CTEGNN PacTEHWUI OT NbINN U TPSA3K;

o 00ecneuynTb YCUNEHHbIN POCT U pasBUTUE CENIbCKOXO3SINCTBEHHbIX KynbTyp, a
TaKKe NOBbICUTb UX YPOXKANHOCTb;

e TMPUMEHNATb pasHble BWAbl MNOMMBA: YBRAXHUTENbHbIA, BeEreTauMOoHHbIN,
NOAKOPMOYHbIV U Apyrue.

NoxaeBanbHble MallMHbl MOOWUIbHBI, NErko nepeaBuralTCcsl, OTNMYalTCA
MHOrOLeNIEBbIM UCMONIb30BaHNEM C MONTyYEeHMEM HaUMydLLnX pe3ynbTaToB Ha oHe
3KOHOMUW BpEMEHU, Tpyao3aTpaT U BOOHbIX PECYpPCOB.

[loxxneBanbHOEe OpPOLLEHNE BKIIOYAET:
e CUCTEMY LUMPOKO3axXBaTHOro AO0XAEBaNbHOro OPOLUEHUS, MPU KOTOPOW

BOA4A NOJaeTCs C MOMOLLBbI CaMOXOOHbIX LUMPOKO3axBaTHbIX arperaToB C
KPYroBbIM Unn opoHTanbHbIM ABvXKeHNeM (puc. 2.12);

U

C (prHTaJ'IbeIM OBXeHnem C KpyrosbiM ABWM>XeHNnem

Puc 2.12 Cucrema LUMpOKO3axBaTHOro AoXAeBanbHOro opoLeHus

e CUCTEMY «CMpPUHKNEp», Mpu KOTOpPOW Boda nodaetcsd C MNOMOLLbIO
CTauNOHapHbIX KOPOTKOCTPYMHBIX onpbickuBaTenen (puc. 2.13);
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Puc. 2.13 Cucrtema «cCnpuHKnep»

e MOOUNBbHYI AOXAEBaNbHYI CUCTEMY OPOLUEHUS] MOCEBOB C MOMOLLBIO
nepeaBwXHOro npuuena u arperata 6apabaHHoro Tuna (puc. 2.14).

C NMOMOLLbIO NepeaBmM>XHOro npuuena C NoOMOoLbkO arperata 6apa6aHHoro T™Mna

Puc. 2.14 Mo6unbHasa poxaeBanbHasa cMcteMa OpoLleHUs

Cuctema poxgeBaHus sBnsietca Hanbornee nepcnekTMBHOM M 3apPEKTUBHOMN,
MO CPaBHEHMUIO C MOBEPXHOCTHLIM OPOLLEHNEM U UMEET crneayroLue npenmyLecTsa :

e MofHasa MexaHusaums pabor;

e BO3MOXHOCTb 0oONniee TOYHOW PEryrMpPOBKA MOMIMBHOW HOPMbI, KOTOPYHO
yCTaHaBNMBAKT B LUMPOKMX Npeaenax;

e yBMaXHEHMEe y4yacTka, WMmetowero OOnbLIOA  YKIMOH WU CIOXHbIN
MUKpopenbed.

3abop BoAbl Npu nonvBe AOXAEBanbHOW YCTAHOBKOW BO3MOXEH U3
pasnNU4YHbIX MCTOYHUKOB. [Mpn MCNonb3oBaHUM A0XAEBasbHbIX MalUMH U YCTaHOBOK
ANs nonvBa UCKN4YalTca paboThbl, HanpaBneHHbIE Ha BbINOIHEHWE MOSIMBHbLIX U
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BbIBOOHbIX ©0Op034, a Takke ynyyllatTCcs YCNOBUS MEeXaHM3MPOBaHHOIO yxoda 3a
CENbCKOXO3SNCTBEHHbIMU KynbTypamn (Ux nocesa, 006paboTkm n nocneayoLlemn
ybopkun). 3annaHMpoBaHHbIA ypoXKal MNonyyarT B TaKOM cryvae npuv MeHbLUNX
3aTparax BOAbl, €Cn CpaBHMBaATb 3TOT MPOLECC C MOBEPXHOCTHLIM OPOLLEHUEM.
OkoHomus Bnarn coctaenseT o 15-30 %. OgHOBPEMEHHO C OpPOLUEHMEM B MOYBY
MOrYyT BHOCUTbCSA HeobXxoaMMble yaobpeHus.

K kpuTepusim BbibOpa AoXaeBanbHbIX YCTAHOBOK OTHOCATCS:

1. Tun obopynoBanus: ©GapabaHHbIn MW LWMPOKO3aXBaTHbIA, (POH-
TanbHbIA NN KPYrOBOW.

2. MabapuTHble pa3mepsbl, BEC A0XAEBANbHOM MaLUWHBI.

3. Mnowanb depmepckux yrogum.

4. Mpon3BoaUTENBHOCTL N pacxoq BoAbl.

5. Paguyc nencreunsa n cpeHAa MHTEHCMBHOCTbL MOTOKa BOAbI.

6. HOnameTp conen n eMkocTb 6aka rmaponoaKopMLLMKA.

7. [ata npousBoacTBa, COCTOSAHNE MALLUUHbI.

B HacTtosiwee Bpems B wmupe npeactaesneHo cBbiwe 100 mopgenewn
AoxaeBanbHbIX MalvMH ToproBbix Mapok Bauer, Beinlich, Deutz-Fahr, Fiat, Nettuno,
RM n gpyrnx npoussoguTernen, a Takke opurmHarnbHble 3arnacHble YacTu K TEXHUKE.

Knaccndukaumsa poxgeBaribHOM  TEXHUKM  MPOBOAUTCS MO OCHOBHbIM
KOHCTPYKTMBHbIM MpPU3HAKaMm, KOTOpble B 3HA4YUTENbHOW Mepe OrnpeaensaiT U
TEXHOMNOINMYECKU MNPOLIECC MONMMBa, W pacyeTbl pexumoB paboTtbl. [lo aTum
npu3Hakam MOXHO BbIOENUTb CrieayroLme OCHOBHbIE TUMNbI JOXAeBallbHON TEXHUKN:

1) MHOrOONOPHbIE LUMPOKO3axBaTHbIE AOXAEBasbHbIE MaLUWHBbI;
2) poxaesaribHble MalUMHbl KOHCONbHOMO TUNA;

3) fanbHeCTpYyMHbIE A0XKAEBasbHbIE MaLUNHbI;

4) poxxaeBarbHble YCTaHOBKM € pa3bopHbiM TpybonpoBoaoM;
5) cTaumoHapHble foXaeBaribHblE CUCTEMBI.

MHOFOOI'IOprIe LLINPOKO3axBaTHble MaLUWHbI MOIyT ObITb nogpasaeneHol no
npuHUUNy nepenBnxeHna u pa6OTbI Ha cneagyrwuwne TUunbl:

e KpyroBble (LEHTP OCTAETCH B HEMOABMXHOM MOSOXEHUN);
e (poHTanbHbIe (NepemMeLLatoTCs Mo Kpako nons).

K nepBomMy Tuny wwmpoko3axsaTHbIX MalmvH [16] ocyllecTBNAWMX NOAB B
OBWKEHUM MO Kpyry, OTHOCUTCA AoxaeBanbHas MawwuHa [OM-100 «PperaT»
(puc. 2.15) MawwurHa npeacrtasnsetT cobon BogonposogAwmn Tpybonposon, pacno-
NOXEHHbIM Ha KOJIECHbIX OMnopax M CHabXeHHbI AoXAeBanbHbIMW annapaTamu.
«®perat» OTNMYaAETCA BbICOKOW CTEMEHbi aBToMartm3auum pabodero npouecca u
MOXET NPUMEHSTLCS B PasfnMYHbIX NOYBEHHO-KITMMATUYECKMX 30HAX.
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[IM-100 «®bperat» ' [KLLI-64 «BorkaHka

Puc. 2.15 loxpaeBanbHble MaLllUHbI

MpeocrtaButenb BTOPOro TuUMa LUMPOKO3axBaTHbIX MalUMH — KOJIECHbIN
aoxaesanbHbli Tpybonpoesoa [KLU-64 «BomkaHka». MawwuHa cocTtouT U3 OByX
AoXxaeBanbHbIX KpblibeB o0uwen wupuHon 3axeatano 800 m. Kaxgoe Kpbino
cobupaetca mn3 32 3BeHbEB. 3BEHO MNpeacTaBnsieT cobor antoMUHUEBYHD Tpyoby
ANnHON 12,6 M ¢ cbnaHuaMmn Ha KOHLax ans coeaAnHEHUS 3BEHbEB MeXay COOOoM.

Ana opoweHus BbICOKOCTEBENbHBIX KynbTyp CO34aHa MHOroornopHas
noxaesanbHasi MallMHa No3vUMOHHOMO nonuea n opoHTanbHOro nepemeldeHms Jo-
120 «dHenp». Bogonposogsawmin TpybonpoBo MallMHbl CMOHTUPOBAH Ha OMOPHbIX
OBYXKONECHbIX Ternexkax BeriocurnegHoro Tuna W noadepXvBaeTca CUCTEMOW
TpocoB. [loxaeBanbHble annapaTbl pacnonaralTCa Ha OTKpbIfkax AnvHou 13,7 wm,
domKcMpyeMbIX Tpocamu B BEPTUKaNbHOW M rOPU3OHTaNbHOW nsiockocTax. MalumHa
paboTaeT MNO3MUMOHHO C MUTaHMEM OT rMapaHTa HarnopHOW noABOAdALLEN CeTwu.
WunpuHa 3axsBaTa MawwmHbl — 460 M, pacCcTosiHue mexgy ruapaHTamm — 54 m.
BbicoTa pacnonoxeHus Tpybonposoga — 2,1m, pacxog sogbl — 120 n/c.

K TpeTbemMy Tuny LIMPOKO3axBaTHbIX MalUMH OTHOCUTCS  3NEeKTpu-
dmumpoBaHHas aoxaesarnbHas MawmnHa ppoHTanbLHOro NepemMeLLeHNs C NONMBOM B
asmwxkeHun (SOM®) «KybaHb» (puc. 2.16). OHa npeagHasHayeHa pAns nonuea
3epHOBbIX, OBOLLE-06ax4eBbIX N TEXHUYECKUX KyNbTyp, MHOFONETHUX TpaB U OPYrux
KynbTyp, BKITIO4as BbICOKOCTEOENbHbIE.

YCTponcTBO Ans opoweHun nonen «Bannen» (puc. 2.17). 3t goxaesarnbHble
MawmnHbl npoussoasTtcs B CLUA. maBHbIM npeumyliectBoM NoAobHbIX arperaToB
AIBNSETCA BbICOKOE Ka4YeCTBO OpPOLIEHUS M MUHMManbHble MNOTEPUM BOAbl MpU
MakCcMmaribHOM aBToMaTM3aunn npouecca. YnpaensaTtb 60MbWMM KONMYECTBOM TaKmnx
YCTPOWCTB MOXET BCEro OAWH YerioBek, paboyee MeCTO KOTOPOro pacrosioXeHo B
ochuce.

[oxaeBanbHble MalnHbl  KOHCONbHOrO Tuna (puc. 2.18) wumeroT ABe
MoamMduKauum OBYXKOHCOSbHbLIX AoXAeBarbHbix arperatos — OOA-100M wn OOA-
100MA, mMoHTMpyeMbix Ha Tpaktope OT-75MX- C4. B KOHCTPYKTUBHOM OTHOLLEHWMU
oba arperata yHMULMPOBaHbI, HO nocregHu 6onee NPoN3BOAUTENBHBIN U UMEET
PS4 yCcoBepLUEHCTBOBaHUN.
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«[Henp» «KybaHb»

Puc 2.16 [loxaeBanbHble MaLUUHBI

Puc 2.17 NoxpaeBanbHas malwiuMHa «Bannen»

Mpun paboTe arperaT ABUXETCS BOOMb BPEMEHHOMO KaHana v opoLuaeT nosiocy
wupunHon 120 m. MoaToMy opocuTernibHasi ceTb COCTOUT U3 3EMISHbIX KaHanoB —
BPEMEHHbIX OpoCUTENEeNn, Hape3aHHbIX napanfenbHO OAUH APYrOMYy Ha PacCTOSHUK
120 M 1 wnmerowmnx nponyckHy crnocobHocts 130 n/c. lpu nonuee arperathbl
coBepLialoT NOBTOPHbIE NMPOXOAbl BAOMNb KaHanoB, obecneunBas Bolgady Tpebyemon
HOPMbI.

[anbHecTpynHble OOXAeBarbHble MallWHbI NpeAHa3HayeHbl Ans OpOLLEHUSA
OBOLLHbIX N TEXHUYECKUX KyIbTyp, CagoB, NECONMTOMHUKOB U T.M. ¢ 3abopomM BOAbI
N3 OTKPLITOrO BOAOUCTOMHMKA. [anbHecTpyiHble MaluHbl paboTalT MO3ULMOHHO,
3abupas Bogy M3 kaHama v opolas KpyroByt nnowanb. llocrne nonveBa ofHOM
nosvuMM MallnHa nepemellaeTca BOOSMb KaHana v ycTaHaBNUBaETCHA Ha ApYyrow
nosvuMm wn T.4., a 3aTeM nepemewaeTca Ha cnegywowmn kadan. [Mpowusso-
antenbHocTb MawwnHbl JH-100 coctaenset 100 n/c, a ALUH-70 (puc. 2.19) — 70 nl/c.
MO KOHCTPYKUMM MalUMHbI NPOCTbI U yAOOHbI B 3KChnyaTtauum, OOHAKO KayecTBO
AOXOS 3TUX MalUMH XyXe BCeX OCTalbHbIX (BbICOKasi WMHTEHCUBHOCTb [O0OXAS,
bonblwoe AnMHamMMYecKoe BO3AEWCTBUE Karerb). JTO orpaHudmBaeT macwTtabbl nx
NPUMEHEeHUS.
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Puc 2.18 JoxaeBanbHas MaliMHaA KOHconbHoro tuna AAA-100MA

Puc 2.19 lanbHecTpyMHbIe AoXAeBanbHble MawuHbl [H-70

[oxpgeBanbHble yCTaHOBKM C pasbopHbiM  TpybonpoBogoM. Komnnekt
BKIMOYaeT npuuenHyto HacocHyto ctaHuuio (CHI-50/80) n cpegHecTpynHyto aoxae-
BarbHY0 NEPEHOCHYK YCTAHOBKY MO3ULMOHHOIMO AEWCTBUSA C MMAPONOAKOPMLLMKOM.
lMocne nonuBa nnowiagn Ha 4aHHOW NO3MUMW OOXAEBasbHbIE KPbIbS NepemMeLlarT
Ha HOBYIO MO3uUMIO, AN Yero Tpybonposos pa3bupaeTcs U NEPEHOCUTCS BPYYHYHO.
MppuraumoHHbin ~ komnnekt  KW-50 obecneunmBaeTr  BO3MOXHOCTb  BbICTPO
OopraHvM3oBaTb MOMMB pPas3fMyYHbIX Yy4acTkoB 6e3 0coObIX NOATrOTOBUTENMbHbLIX W
CTpouTENbHbIX PpaboT.

CraumoHapHble JoxaeBarnbHble CUCTEMbI COAEPXKaT CTaLMOHAPHYH HACOCHYHO
CTaHUMIO N YIOXEHHblEe MOA 3eMrien HanopHble TpybonpoBoabl, NoaBoAdALLME BOAY
OT HACOCHOM CTaHUMM Ha OpollaeMblil y4yacTok. B onpegeneHHbix mecTtax Ha
TpybonpoBogax pacnonaratoTca rmapaHTbl, BbIXOASLWME HA NOBEPXHOCTb 3eMnun. Ha
HMX MOHTUPYIOT CTPYMHbIE OOXAeBarnbHble annapaTbl. Tpybbl 06bIMHO pacnonaratoT
HWXXe NaxoTHOro ropmsoHTa. CTaunoHapHble AoxaeBarnbHble cuctemsl (puc. 2.20) —
9TO KanuTanbHble COOPYXEHUHA, OHU TPebyT BOMbLUMX €AMHOBPEMEHHbIX 3aTpaT U
3HaAYUTENBHOro KoNM4ecTBa Tpyb, YTO OrpaHMYMBAET MX LUMPOKOE pacrnpoCcTpaHeHue.
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OpHako Takme cuctembl BeCbMa y,El06Hbl npn aKkcrsiyatTauunm n OarT BO3MOXHOCTb
NOJIHOCTbIO aBTOMAaTU3NPOBATb NOJIB U NMPON3BOANTb €ro 6e3 y4yacTtuna nogen.

Puc. 2.20 CtaumoHapHas foxaeBanbHaa cuctema.

YctponctBo 6apabaHHoro Tmuna (puc. 2.21) COCTOUT U3 KOSIECHOW TENEXKN, Ha
KOTOPOM HaxoauTCA pa3dpbi3rMBaTesnb UM CMPUHKIEP, a TakkKe U3 CaMOW MallUMHbI.
Ha nocnenHen nmeetcs 6apabaH. Ha Hero HamaTbiBaeTCA NONMMITUNEHOBLIN LUMAHT.
MalwmHbl 6apabaHHOro TMna o4YeHb YacTO UCMONb3YT AN OpPOLEHNA HEeBOMNbLUMX
nonen, a Takke nnowagen, obnagarowmx HenpasubHon gopmon. MobmnbHOCTL K
MMOKOCTb 3TUX [OOXAEBbIX MAalUMH B TaKMX ClyyasxX SBNAKTCA €OUHCTBEHHbLIM
ONTUMarsbHbIM PELLEHNEM AN COXPAHEHUS YpOXKas B XKapKuin nepunoa.

Puc 2.21 bapabaHHasa aoxaeBarnbHaA yCTaHOBKA
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2.2.1 Pabouue opraHbl foxaeBarnbHbIX MalVH U YCTaHOBOK

Paboune opraHbl goxaeBanbHbIX YCTPOUCTB NpeaHasHadeHbl Ans npeobpasoBaHus
BOAHOrO NOTOKAa B AOXAEBbIE Kanu, TPAHCNOPTUPOBAHWS Kanesb Ha onpeaerieHHble
paccTosHMA 1 pacnpeaeneHns Ux no nnowaau nonuea. Mix paboton onpepenserca
KayecTBO JOXA4, TaK Kak No nx paboTe cyaat o kayectse paboTbl BCEN MaLUUHbI UK
yctaHoBku [17, 18].

Mo xapakTepy npoLecca o06pasoBaHns OOXAA UX pasnensioT Ha:

e BeEepHble, KOTOPbIE CO34alT LUMPOKMIA BeepoobpasHbi NOTOK BOoAbl B BUAE
TOHKOW MNMNEHKN, KOTopas, BCTpeYyas ConpoTUBNEHNE BO3ayXa, pacrnagaeTca Ha
oTaenbHble kannan. OHU HENOABMXHbI OTHOCUTENBHO MaLUWHbI MW YCTaHOBKM
N OOHOBPEMEHHO OpOLLAKT BCH NpUneramwyo K no3vumm nnowagb B
npegenax AanbHOCTU noneTa Kanesb, OTNMYalTCAa NPOCTOTON YCTPOWCTBA U
Nony4Ynnn HaMMeHoBaHMe OoXAeBarlbHbIX Hacagok.

e CTpPYyMHble, KOTOPblE CO34al0T NOTOK BOAbl B BMAE OCECUMMETPUYHBLIX CTPYW,
KOTopble B Mpouecce ABMXEHUS NMoa OeNcTBMeM CONpOTUBIIEHUS BO3gyxa
pacnagalTca Ha oTtgenbHble kannu. OHM  OAHOBPEMEHHO  OpoLuaroT
npunerawLLyo K no3vuuuu nnowaab B npeaenax AanbHOCTU noneta CTpyu B
dopme cektopa. CTpyirHble paboyne opraHbl C MOBOPOTHLIMU YCTPONCTBaAMM
CNoXHee BeepHbIX, MX Ha3blBaloT A0XKAEBalbHbIMW annapaTamu.

Bce pabouve opraHbl, T. €. AoXAeBanbHble HAacagku M annapatbl, noapas-
AensoT rmaBHbIM 06pa3om Mo AanbHOCTU Pas3bpbI3rMBaHUS U Hanopy BOAbl Ha TpU
rpynnbi:

e KOPOTKOCTPYWHbIE, NN HU3KOHAMNOPHbIE (AanbHOCTb MofneTa Kanenb 4o 8 m,
Hanop oAbl 0,05-0,15 MIa);

e CpefHecTpyWHble, UNn cpegHeHanopHble (4anbHOCTb norneTta Kanesb 40 35 M,
Hanop Bogbl 0,15-0,5 MI1a);

e [anbHECTPYMHbIE, UM BbICOKOHAMNOPHbIE (4anbHOCTb NoneTa kanenb 4o 60 m,
Hanop BoAbl cebiwe 0,5 Mr1a).

Pa3bpbli3rmBaHne wmnu pacnbifieHne BoAbl — 3TO MMUTAUUS €CTECTBEHHOrO
NPUPOAHOro fABneHMs — aoxasa. Ons aToro npuaymaHa macca npucrnocobnenuin,
CMPVHKIEPOB, OT O4YeHb MNPOCTbIX [0 [AOBOSIBHO  CrOXHbIX. CnpuHKnepsbl
noapasnensoTCs Ha HECKOSbKO pasHbIX rpynn, npegHasHavyeHHbIX Ans NnpuMeHeHna
B pasnuyHbIX cneunduyeckmnx ycnosusax. CnpuHKknepHoe opolleHne 6ornblie BCero
noaxoauT NS KynbTyp, Tpebyowmx cnnowHoro nonvea. PasbpbisruBaTenu Takke
3(ppeKkTNBHbI ANA perynupoBaHna MUKpOKNMMaTa u Onsa 3almTbl OT 3aMOPO3KOB.
Manoo6bemMHOe CMpUHKIEPHOE OPOLLUEHME LUMPOKO MCMOMb3yeTcsa B cagax, U npwm
YCTAHOBKE Y KaXdoro OopollaeMoro Jepesa WM pacTeHus WHAMBMAYanbHOro
pacnblnutens npoussogutenoHocTetd oT 30 go 300 nuTpoB B 4ac, No3BonseT
cosfaBaTb ONTUMarnbHbIE YCNOBUA ANA pocTa M NnogoHoweHus. 3dEdeKTUBHOCTb
ncnonb3oBaHus Boabl gocturaet 85%.
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2.2.2 Bugbl poxaeBaHus

Mo CpOKaM 1 Xapaktepy nogaydu BoAbl, a, cneanoBaTesibHO, YBIIAXXHEHUIO NOYBbl U
6monormquKomy BO34ENCTBUIO Ha MOSieBble, OBOLHble M MNI040BbIE KynbTYypbl
pa3nnyaroT TpU Bnaa AoxXaeBaHUA:

e O00OblYHOE;
e NMNYIbCHOE;

® a3pPO030JibHOE.

Mpn 06bIMHOM [OoXAEBaHWM BoAy MOAAOT HA NONs B BuMAe [O0XAOSA CO
3HauYUTenNbHbIM UHTEpBarioM — 6-12 cyToK Ans CMSITMEHMst  MUKpOKnMmaTta
NPU3eMHOro Crosi Bo3dyxa (BbicOKasi TemnepaTtypa, HU3kas OTHOCUTErNbHas
BMaXHOCTb) M CO34aHUs ONTMMarnbHbIX 3anacoB BnarM B aKTMBHOM CIO€ MOYBbI
0,5-0,6 m.

Mpn nmNynbCHOM OXAEeBaHMM BOA4Y NOAAIOT €XeAHEBHO B nepuof Hanbonee
BbICOKMX [OHEBHbIX Temnepatyp — ¢ 13 go 15-16 4 gnsa cHwkeHusa peduuunta
BNa)HOCTWN BO3ayXxa.

Mpn a3po3onbHOM AO0XAEeBaHMM BOAa MNOLAETCHA, Kak U NPU UMMYbCHOM,
exegHeBHO B TeyeHue 4-5 4 (¢ 13 go 16—17 4) B nepuoa BbLICOKMX TemnepaTtyp u
HU3KOW OTHOCUTESIbHOW BIAXHOCTM BO34yxXa M5 OPOLUEHUS OBOLUHbBIX KYNbTyp.
MolHble ycTaHOBKM 3abupatoT BOAYy W3 KaHanoB wunu TpybonpoBogoB WM NoA
6onbwuM gasBneHvem BbibpachbiBalOT ee B BO3ayx. B 3aBucmMmoctn OT cunbl U
HanpaBneHus BeTpa Kannu JoX4a B Buae TyMmaHa pacnpoctpaHsoTcs Ha 200-300 m
n bonee.

OpocuTeanaﬂ ceTb nNpun poxaeBaHun

CocTaBHbIMW  3NeMeHTaMu  [0XOeBamnbHOW  OPOCUTENbHOW  CUCTEMbI
ABMNSATCA: UCTOYHUK OPOLUEHUS; MOCTOSIHHBIE UM MOABMXKHbLIE HACOCHbIE YCTAHOBKY;
NOCTOAIHHAs ceTb KaHamnoB U TpybonpoBOOOB; BpeMeHHas CeTb KaHanoB Wnu
OblCTPOPa3bopHbIX  TPaHCMOPTUPYIOLWMX  TPpybonpoBOOOB;  CTaUMOHAapHble U
NoABWXKHbIE AOXAeBarnbHble MalUMHbl U YCTAHOBKU C CUCTEMON pPasBpbi3rMBatoLLIMX
annaparos.

OpocutenbHas ceTb NpU OOXAEBaHUN MOXET ObiTb OTKPbLITOW, TpybyaTbin 1
KOMOWUHNPOBAHHOM.

Hanbonee coBeplueHHa cTauuoHapHasi CeTb, NO3BONdAWAs co3gaBaTb
aBTOMaTM3NPOBaHHbIE OPOCUTESIbHbIE CUCTEMbI C WCMOSIb30BaHMEM BbICOKOMPO-
N3BOAUTENBHOW [J0XOeBanbHOW TexHWKW. [lepedBwKHyr0 cCeTb BbIMOMHAKT U3
GbiCcTpopa3bopHbIX TPYOONpPOBOAOB, YKMNaabiBaeMbiX MO MOBEPXHOCTU MOMS, YTO
TpebyeT 6Gonblwnx 3aTpaT pydHOro Tpyaa. [lonyctaunoHapHasi ceTb codveTaet
cTaunoHapHble (0OblMHO MarucTpanbHble U pacnpegenuTenbHble) U pasbopHbie
NnoNMBHbIE TPYGoNpoBOabI.
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[nameTpbl TpyGyaTOM OpOCUTENIbHOM CETU, Hamopbl, Heobxoaumble Ans
nogayn TpebyeMblX pacxodOB BOAbl, ONPedensloT rmapaBnMyeckuMy pacdeTamu.
Mpy 3TOM pacyeTHble pacxodbl BOAbl AOIMKHbI OblTb COrnacoBaHbl C pacxodamu
AoXOeBarnbHbIX MaLLMH.

2.2.3 CucrtemMbl CNPUHKIIEPHOro NonuBa

CnpuHKnepHbln nonue (puc. 2.22) — MeTo4 OpoWeHUA No  MNpuHUUNy
HaTypanbHoro pgoxas [17]. Bopa pacnpepenseTtcs 4epes3 cuctemy Tpyd w
pacnbinsieTcd B BO34yX Yepes3 comnna (CNpuHKIepbl), KOTOpble paccekalT ee Ha
Merkue Kannu. YcrnewHo NMpUMEHSEeTCAa Ha rasoHax, ManblX CeMenHbIX depmax u
BonbLINX KOPNOPATUBHBIX CEMNbCKOXO3ANCTBEHHbIX NIIOLWaAsX, a Takke B Tennmuax.

Puc. 2.22 CucteMbl CNPUHKNEPHOro nonuea

B oTnuyme oT KanenbHOro nosnivea, CNPUHKNIEPbl MOHWXAT Temnepartypy
NoYBbl U YBENNYNBALIOT BNAXXHOCTb BO3dyxa B npmseMHom crioe. CTaunmoHapHbie
CNPUHKMNEPHbIE YCTAaHOBKM CMOCOOHbI obecneyntb MOMMB C  ONTMMAaribHOMU
YaCTOTOM U BbICOKOM HOPMOM NONuBa Aaxe B 04eHb CyXUe U XapKkue nepuoabl.

Cdbepbl NPUMEHEHUSA CNPUHKIIEPHOIO NonvBea

e Ha KyJlibTypaXx, CpaBHUTEJIbHO TOJIEPAHTHbIX K tonesHaM, BO3HUKAOLW MM
npu nonagaHunn Ha JINCTbA Kanesb;

e [nA perynmpoBaHna MUKPOKIiMMaTa;,

e B cajax YyCTaHaBNMBaKT WHAMBUAYaANbHbIA pacnbinUTenb pPsiAoM C
KaXKabIM AEPEBOM:;

e [ONns paccagbl, BblpallMBaeMon B Tennuuax, a Takke CaXeHLUeB B
NUTOMHUKAX.

[na paBHOMEPHOCTM MNofMBa B BETPEHYI nMorody, CNPUHKNEpPbI
MOHTUPYIOT TakK, 4Tobbl obpasoBaTb 300% nepekpbiTUE MX paguyca AeUCTBUS.
Mpu Hopme nonmeBa oT 6 A0 8 MMm/ra B AeHb, NOMNB OCYLLECTBNSAETCS Kaxgble
5 pHen, npu atom pacxop coctaenseT ot 300 go 400 me/ra. B Xapkue nepuoabl
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NPy NOBbILLEHHOM NCNapsieMOCTU HeoOXOAMMO NMPOBOAUTL OPOLLUEHME B HOYHOE
BpeMS.

Cuctema goxaeBarnbHOMo opolleHusa noaxoamt Anga 6onblUMHCTBA TUNOB
noysbl. lMpu 9TOM CKOpOCTb MNonmBa (MM/4ac) OOSMKHa ObiTb MEHbLUe, 4Yem
CKopocTb unbTpaumm noysbl (Tabn. 2.9). 370 nNomoXxeT npeaoTBpaTUTb
3anpyxvuBaHue 1 n3bbITOYHbIA NONUB.

Ta6bnuua 2.9

CkopocTb (hunbTpauum NOYBOrpyHTOB

Tvn nouBk CkopocTb hunbTpaumm
(Mm/yac)
MecuaHas MeHee 30
Cynec4aHblIi CyrimHoOK 20-30
CyrnumHok 10-20
MnosaTbi CYrnvHOK 5-10
rmuHucTas 1-5

Hanbonee nogxogawmn Tmn — necyaHbln. Y Hee camasi BbiICOKass CKOPOCTb
dunbTpauumn. Noatomy, en TpebyeTca YacTbi, HO Manblin NONMB. ATOT cnocob
nonuea He NOAXOAUT ANSA MOYB, CKIOHHbIX K 0Bpa3oBaHU0 KOpkM (cepo-6ypo
NYCTbIHHbIE, TXKENOCYIMUHUCTbIE).

K OCHOBHbIM XapakTepucTMKaM CrpPUHKIEPOB OTHOCATCS:

e paguyc unu guameTp OpOoLLAeMOro Kpyra unm cektopa.
e pacxof BoAbl U NPOM3BOAUTENbHOCTb.

e CTeneHb pachbifieHns.

e pabouee gaBneHue.

2.2.4 OnbIT BHEApPeHUs A0XAEBOro opoLweHns B YabekucrtaHe

lMepBble onbiTbl MO AoxaesaHu B Y3bekuctaHe nposoauvnuce B 1931 rogy B
coBxo3e [laxTta-Apan (torga ewe Tepputopus Ys3bekucraHa). CoTpyaHUKamu
BHANTvM  E.I.TetpoBbim u©  [1.H. demngoBeiMm  nNpu  HenocpeacTBEHHOM
pykoBoacTtee A.H. KoctakoBa Gbinn npoBeaeHbl NepBble XO3SWCTBEHHbIE OMbIThbl HA
nonuee xrnon4yatHuka [18, 19]. UcnbiTbiBanMcb HeMeukne yCcTaHOBKWU «JlaHuHrepy,
npegcraBnawWne AanbHeCTpyWHble [oXAeBarbHble arnnapatbl  MNO3ULMOHHOMO
nonuea, paboTatowme no Kpyry. MNMapannensHo onbiTbl NPOBOAUIIUCE U HA OMNbITHON
ctaHuun Akkasak (HbiHe Y3HUNX).

Ha 6ase onbitoB B [laxTtaapane 6bina paspaboTaHa v co3gaHa nepsas
coBeTCkas ycTaHoBKa (goxaesanbHbli annapat BHUUTMMM-1). Ona wwupokoro
BHeadpeHus goxaeBaHus B Colo3e Obina cosgaHa ceTb AoXAeBallbHbIX CTaHUUN.
OpHa n3 Hux Gbina cos3gaHa B CamapkaHge (1949), Ho Bckope (1951) oHa Gbina
nepesegeHa B TalUKEHT M BNocneacTBumM ctana m3BecTtHa, kak HUCTO. bnarogaps
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YyCUNUAM COTPYAHMKOB 3TOW CTaHUUKM O0XAeBaHWe CTano pacnpoCTPaHSTbCs Ha
Tepputopun Y3sbekucraHa.

B Y36ekucrtane NCKB no vppurauum 6binu paspadotaHbl U UCNbiTaHbl HOBbIE
poxaepanbHble mawunHbl: A1-100, A-115, AM-200, JOH-100, 4OC-130, 4OC-
400.

MHormne opranmsaumm (CAHUUPWU, CAUMO, BHUUMUTI) paspabartbiBanu
KOHCTPYKUUM aBTOMaTU3NPOBAHHbLIX MOSIMBHbLIX NOTKOB WM BENM NPOU3BOACTBEHHbLIE
ONbITbl MO BHEAPEHMIO NONMBA A0XKOEBAHNEM.

CKE no wuppurauum npoBoAuST NPOW3BOACTBEHHbIE OMNbITbl AOXAEBaHUSA
mawmnHon OOA-100M B coBxo3e Ne 6 mMm. TutoBa (lonogHas cTenb) Ha noLwaam
okono 100 ra.

BennunHa nonueHbIX Hopm kKonebanacb oT 750 go 1500 m/ra; cpeaHas
HOopma cocTaensana Ha nepsom nonumee 900, Ha BTOopoMm 1100 M Ha TpeTbem
1000 m*/ra. Mpu nogaye TakuMxX MONMUBHBIX HOPM MO3WLMOHHO B 60po3gax Hakar-
NBaeTCs 3HauYMTEeNbHOEe KONMMYecTBO BOAbl. YTOObI yCTpaHATb CTOK, NMpW Hapeske
6opo3g yepes kaxable 50 M KynbTMBaAaTOPOM YCTPanBalOT NepeMbIYKA.

CoOepxaHue coneil B BepxHeM METPOBOM Croe 3a Mnepuod Beretauum
YBENNYNMIOCE, 0COBEHHO Ha y4acTKax C 3aCOSIEHHOW MOYBOM.

YpoxanHocte B 1969 r. coctaBndana Ha maccuse poxaesanus (980 ra)
23,4 u/ra. KpyrnocytouHyo paboTy foxaeBarnbHbIX MawuH obcnyxusan wrat u3
2 TPakTopuCTOB, 2 NonuBanbLMKOB (Ha 1 MaluvHy), 4 cnecapen u 1 9nekTpo-
cBapluka (Ha kaxgble 8-10 malumH).

CpeaHsisi Npou3BoANTENBHOCTL AOXAEBaNbHOro arperata npu 3abope Boabl
100 n/c, BennuMHe NonMBHON HopMbl 1100 M*/ra n KoachdULMEHTE UCMONb3OBAHNS
paboyero BpemeHn 0,67 coctaBnsana 0,22 ra/yac. Belpabotka ogHoro paboyero —
0,11 ra/yac, wnu 0,77 ra/cmeny. lNnowaap, obcnyxmBaemas OQHOW MalLMHOW 3a
Ce30H, Npu 3 nonueax B TedeHne 44 pabounx gHen coctaBnsana 66 ra.

MpounssoguTenbHOCTL TpyAda pabouunx npu goxaesaHun mawmvHon JOA-100M
Obina Heckonbko Gonblue, Yyem npu GOpPO3QKOBOM MONMBE, NMPU 3TOM Co3faeTcs
BO3MOXHOCTb Iyulle UCMOoSib30BaTh MexXaHM3aTopoB BO BTOPYK MOSIOBUHY BereTta-
LUWMOHHOIO nepuofa U yMeHbLUMTb YUCIO MONMBAsbLUMKOB, BbIMOMHAOWNX PYYHYIO
paborTy.

C 1971 r. 0CBOEHO NPOM3BOACTBO HOBOW LUMPOKO3axXBaTHOW [OXAEBasibHON
TEXHUKN. YcTaHoBKa «PperaTty npurogHa Ans OPOLLUEHUS BbICOKOCTEDOENbHbBIX KyIlb-
TYp, Tak Kak BblCOTa BOOOMNPOBOASALLEN TPyObl Hag MOBEPXHOCTLIO MOYBLI 2,2 M.
B03MOXHOCTb perynmpoBaTb CKOPOCTb €€ [AOBWKEHUS,, MHTEHCMBHOCTb Joxas (oT
0,13 oo 0,32 MM/MHK) 1 BENUYNHY CINOKA 0OCagKoB 3a O4MH NPOXOA B rnpefenax ot 24
Ao 120 MM No3BONSET NPUMEHATL €€ B pasnUyHbIX NPUPOLHbIX YCNOBUSIX ONS BCEX
nonesbiX KynbTyp. OpHako nydwme pesynbTatbl, Kak OOMbWMHCTBO MAaLUWH,
paboTatoLwwmx B ABMKEHMUW, OHa NOKa3biBaeT Ha BbICOKOMPOHMLIAEMbIX NMOYBaXx.

MpumeHeHne «Pperata» NO3BONSIET NPAKTUYECKN PeLunTb Bonpoc o6 aBToma-
TM3auMM NonmBa M CO34aeT BO3MOXHOCTb 3aBEPLUNTL KOMMIEKCHYIO MeXaHu3auuo
BCEX CEbCKOXO3SNCTBEHHbIX paboT Ha opoluaembix 3emnsx. Popma opollaembix
KOHTYPOB (OKPY>XHOCTU) U ANUTENbHBIN UK, BO3MOXHO, LaXe HenpepbiBHbIA NOSvB
Kakgoro KOHTypa BpallalomMMcst KofecHbiM TpybonpoBogom noTpebytoT ocobon
opraHv3auumn TeppuTopuMn 1 TEXHONOMMM BO3AENbIBAHMSA XfonyaTHuka. Heobxoaumo
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npeaycMoTpeTb pasMeLLeHNe CerbCKOXO3SIMCTBEHHbIX YroAui U BCMOMOraTerbHbIX
AOXOEeBarnbHbIX YCTAaHOBOK Tak, 4TOObl MCMOMb30BaTbh MNOMHOCTbID HE 3axBaTbl-
BaeMmble UM HeJoCTaTOYHO YBIaXHSIEMbIe Y4aCTKM KBagpaToB, B KOTOPble BMUCaAHbI
OpOLLaeMbIE OKPY>KHOCTU.

«BomkaHka» — wMHoOroonopHasa [oxageBanbHas YCTaHOBKA C MOSMBHbBIM
Tpybonposogom anuHon 400 M, Ha KOTOPOM PacnofiOXeHbl, Kak Ha OCW, XOO0Bble
Kosfieca, nMmerowmne pasHoin guameTp. lepemelliaeTca ycTtaHOBKa BAOSb NUTAOLWLErO
Tpybonposoaa, paboTtasd MO3MUMOHHO C HeBOMbLION WMHTEHCMBHOCTBIO LOXAA W
AaBasd nonmMBaemble ydacTku MPAMOYrofnibHOM popmbl, 4TO obnervyaet 3agadvy
MCMOMNb30BaHUS ee MpPU CYLLECTBYIOLEN OpraHuM3aunum Tepputopum U TEeXHOMNOrnu
BO3AenbiBaHMs xnondatHuka. OgHako Npous3BoaMTENbHOCTbL €€ MEHbLUe, YeM Yy
«®perata», ypoBeHb aBTOMaTMU3aLNN NONIMBa HUXeE.

C 1982 roga uHctutyt CAHUWPW nposoaunn uccnegoBaHnsa no BHEAPEHMIO
aoxaeBanbHble MaiuvHbl «KybaHb» B coBxodax Ne1 mm. Bonkosa, Ne10, NelA,
«Matnnetns YsbekucrtaHar», konxose «CeBepHbit Masiky.

B Y3beknctaHe B 1980 rogy pabotano 3100 eauHWL MOSIMBHON TEXHWUKWN.
BonbLuyo YacTb U3 HUX cocTaBuIv NonueHble MawwwmHbl Tuna MNrA-165Y v MNrA-300
koHCTpyKummn CKB no nppuraumm. Nx konnyectso coctasuno 2514 egnnHny. Obwee
Xe KONnMYecTBO [JoXAeBarbHOW TexHuUKu coctasurno 585 eauHuu. B ocHOBHOM 31O
mawwuHbl 0A-100MA (108 wT) n mawuHel Truna OAH-70, OOH-100 (325 wr).

Haunnasa ¢ 1997 roga, MCuBX PY3 Ha4yano BOocCCTaHOBMEHUE OOXAEBaHUA U
ObIN HanaxeH KOHTaKT C amepukaHckumn pmpmammn «BanmoHT» n «Kency», kotopble
1999 rogy nomornu 3anyctutb B xo3anctBe «llatuneTtus YabekucrtaHa» MallUHy
«Bannen», koTopasa paboTtaeT Ha OPOCUTENbHOW CETU, NOCTPOEHHOW MOA4 MalLUHY
«KybBaHb».

Kak nokasanu onbITHO-U3bicKaTenbckue paboTbl, AoXAeBarnbHas MalluuHa
A0H-70 no3songeT 3KOHOMUTb MO CPaBHEHUIO C Py4YHbIM H6OPO3KOBLIM MONIMBOM [0
40% opocuTenbHOW BOAbl U MOBLICUTb YPOXaMHOCTb XxnonyatHuka Ha 7,7%, a
MalmnHa «Bannen» — no3BonsieT sakoHoMUTb A0 60% BOAbI U NOAHATL YPOXKANHOCTb
Ha 26,2°/o.

Ycnex rnepexoga Ha MexaHMSMpOBaHHbIVI nonune 6y,qu BO MHOIOM 3aBUCETb
oT opraHmnsavuunmn Cﬂy)K6bl aKcnyatauum n cepBuUCHOro O6Cﬂy>KMBaHVI$|
AoxaeBanbHbIX MalMH. VIMEeHHO Takas cny>K6a OOomkHa ObiTb co3gaHa npwu
nepexoage Ha MmexaHm3npoBaHHbIe cnocobbl nonuea.

2.3 KanenbHoe opoLieHue

KanenbHoe opolleHve — cnoco® OpOLUEHUST CENMbCKOXO3SNCTBEHHbIX KyNbTyp, Npu
KOTOPOM BOJa MOAAeTCsi B NPUKOPHEBYKD 30HY pacteHMn B oObewme,
cooTBeTCTBYOWEM ux notpebHocTsm. B pesynbtate gobusaloTcsa  3KOHOMUM
BOAHbIX, 3HEpreTuyeckux, TPYAOBbIX PEeCypCcoB, MNOBbIWEHUA 3PPEKTUBHOCTH
npuMeHeHna ynobpeHnn npu MNOMYYEHUM BbLICOKOM YPOXKAWHOCTU, BO3MOXHOCTU
aBTOMaTU3auuKn Npouecca nonmea U BHECEHUA XMMUYECKUX BELLLECTB 1 Ap.
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MpuMeHeHne KanenbHOro OPOLLUEHUSA OKa3biBaeT onpedeneHHoe BNusHWE Ha
Mo4yBy, KOTOpPOE B OCHOBHOM 3aBUCUT OT MNPUMEHSIEMbIX PEXMMOB OpOLUEHUS,
KayecTBa UCNosib3yeMou NosiMBHON BOAbI M MOYBEHHbLIX ycnosui [20].

MWTaHme pacTeHu npu KanenbHOM OpoLeHUn Haubonee 9PAEKTUBHO.
BbICTpOE W  MHTEHCMBHOE MOrMNoWeHNe nuTaTenbHbIX BELLECTB MPOUCXOAUT
BCneacTeme OOnMbLIOW PasBUTOCTM KOPHEBOW CUCTEMbI Ha YBMAaXXHEHHOM y4acTke
noysbl. Kpome TOro, otcytcTBuE M3BLITOYHOIO YBNAXHEHUS, YepedoBaHNE CyXnX W
BNaXHbIX Y4YacTKOB MOYBbl W UMPKYNAUMA BOAbl MO KanuANApHOMY NpuUHUMNY,
NO3BONSET MakpomnopamMm OCTaBaTbCA MOYTU CYXMMW, BO3AyX OTClOOa BbITECHAETCS
BOJOW He MOMHOCTbI0. ECrv NOBEPXHOCTHBLIM MOMNWB CHavyarna nepeHachIWwaeT noysy
BNaron, nopBeprasi pacTeHusi CTpeccy, 3ateM [0 Creayluwero nonvea noyea
nepeocyllaeTcs — 3TO APYron CTpecc, Torga Kak kanerbHoe opolleHne mManbiMu, HO
OONro AENCTBYOLWNMK A03aMU MPUHYXXAAeT pacTeHWe pas3BMBATbCHA MOCTOSIHHO MO
BPEMEHM.

TpynoBble 3atpaTbl Ha 9KCAyaTauuMm CUCTEM KanenbHOro  OpOLUEHUS
3HaunTeNbHO HMxe 60po3akoBoro nonuea. 3-4 onepatopa MOryT ynpaBnATb
NoSIMBOM B TeyeHun ce3oHa Ha nnowaau 150-200 ra, 6narogaps aBTomMaTmMsauum
ynpaBfieHns CUCTEMOWN KanenbHOro opoLleHnsa. HamHoro cHuxaeTtcs noTpebHOCTL B
NCMNOSIb30BaHNN CENbCKOXO3SMCTBEHHbBIX MALLUMH 3a CYET MeHee 4YacTon obpaboTkm
MOYBbI, BHECEHMIO XUMUKATOB M YAOOPEHNI C OPOCUTENBHOW BOAOMW.

K OCHOBHbIM JOCTOMHCTBaM KanesnbHOro opoLleHns oTHocaTcs [21]:

e 3HauuTenbHasi SKOHOMWUSI MONMMBHOM BOAblI MO CPABHEHUIO C OObLIYHBIMK
cnocobamu, B YaCcTHOCTU ¢ aoxaeBaHnem, — Ha 50-80% wn bGonee;

e pEe3Koe CHIKEHMEe NoTepb BOAbl HA hMNbTpaLMIo U UCNapeHme;

e OTCYTCTBME MOBEPXHOCTHOrO CTOKa, BOAHOMW 3p03uKM, a Takke NnepeHoca U
noTepb BoAbl B aTMocdepy, Habrnogaemblx Npu AOXKAEBaHUN;

e YMEHbLUEHNE COPHOW pacTUTENbHOCTU, a crnefoBaTernlbHO, M HENpPOU3BO-
ANTENbHOro pacxoda BoAbl N3 MEXAYPSANN pacTEHUN;

e ONTMMarnbHOE M YCTOMYMBOE YBMaXXHEHWe KOPHeobUTaemMoro crosi NpUMeHu-
TenbHO K Nepuogam pocTa 1 pasBUTUS pacTeHUi;

e BO3MOXHOCTb SIOKanibHOro B HEOOMbLUMX J03aX BHECEHUS yaobpeHun BMecTe
C NONMBHOW BOAOM;

e CHWXEHME 4ncna mMexaypsiaHbix 06paboToK B CBA3M C MEHbLUMM pa3BUTUEM
COPHOWM pacTUTENBbHOCTY;

e BO3MOXHOCTb YIIJIOTHEHUA NOCEBOB KYJ1bTYP;
e OTCYTCTBME NMOABEMA IPYHTOBbLIX BOA N ONMNACHOCTU BTOPUYHOIO 3aCOJIEHUA;

e BO3MOXHOCTb MCMNOJIb30BAHNA MWHEPANU30BaHHOW, B 4acCTHOCTU, MOPCKOM
BOAbl;

e BO3MOXHOCTb NPpUMEHEeHNd Ha Maflopa3BUTbIX NOYBax C Onn3KnM 3aneraHnem
necka u rariedHuka, rae He Tpe6yeTc>=| nposegeHnAa nitaHNpoBKK;

e YMEHbLIEHMNE 3aTpaT 3Heprmn Ha co3gaHne HanopoB BOAbl B pr60|'|pOBOLI,aX
Nno CpaBHEHWIO C AOXOEBAHUEM;
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e TOBbILEHME YPOXAWHOCTM TOMATOB, MMOAOBbLIX U LIMTPYCOBbLIX KynbTyp A0
25-50%.

OpocutenbHas cuctema npu KanesibHOM OPOLUEHUN COCTOUT U3 CreayroLmnX
OCHOBHbIX YacTen (puc. 2.23):

CxeaxmHa
(wcTouHmk soabl)

Puc 2.23 NMpuHUMN ycTponucTBa CUCTEMbI KanesibHOro opoLUueHus

[ns Bcex BMAOB C/X KyInbTyp KOHCTPYKUUA CUCTEMbI KanesibHOro opolueHud
BKITHOYaeT:

HacocHyo cTaHumMio — 0ObluHble BOAsiHble Hacocbl ¢ nogaden ot 20 go
350 m*/vac HanopomMm 2-5 aTtM. Ha CKNOHOBbIX 3eMnAX MOXET OblTb MCMNONb30BaH
€CTECTBEHHbIN Hanop OT BbILLEPaCnONIOXXEHHOIO UCTOYHMKA [21, 22];

Y3en o4MCTKM BOAbl C rMAPONOAKOPMLUMKOM. OUNbTPLI: NecyaHble, ceTyaTble
N TMAPOLMKITOHbI. PUNbTPbl CHAGXEHbI aBTOMATM3UPOBAHHOWM CUCTEMOWN NPOMbIBKU U
cobuparoTca B (uUnbTpoBasibHble CTaHUMM Npou3BoauTENbHOCTBIO [0  500-
600 m°/uac.

M'MApONOAKOPMLUMK — YCTPOMCTBO, MOHTMPYEMOE B BrOK ¢ ounbTPOBasibHOM
CTaHuuen, C TMOMOLLUbD KOTOPOM OCYLLECTBASETCH CTPOro [A03MpOBaHHas U
CBOEBpPEMEHHaA nogaya MUHepanbHbiX YAOOpeHWn 4Yepes cucTemy KanenbHOro
OpOLUEHNS HENOCPEACTBEHHO K KOPHSIM KaXXa0ro pacTeHus.

MaructpanbHble 1 pacnpegenuTenbHble nfacTMaccoBble TpybonpoBoabl —
cuctema Tpyb pasnunyHoro agnametpa ot 40 go 300 mm, nogatowias Bogy OT Hacoca K
nonueHbIM Tpybonposogam.

[MonueHble TpybonpoBoAbl — NONMATUNEHOBbLIE TPYOKM, AMameTpoM OT 12 Mm
1 Bblle, yKnagbiBaemble BAOSb PAOOB pacTEHU, NapannenbHo Apyr opyry.

KanenbHuubl — YCTPOWCTBO ANsi TOYEYHOro BbiMycka BOAbl M3 MOSMBHbIX
TpybonpoBOAOB, K KOTOPbIM OHM KpenaTcs, bonee 4acTto UCNONb3YHTCS KanesnbHULbI
C pacxogom 2, 4, 6, 8 n/yac.



58

BogopacnpegenutenbHass v perynupyloliasl  annapatypa — BeHTUNW,
3aBWXKKM, KnanaHbl, C PyYHbIM UMM aBTOMATUYECKUM NPUBOAOM ANS PEryNMpoBaHns
o4YepeaHOCTU N NPOAOIPKUTENBHOCTM NOAaYM BOAbI Ha NMOMMBHOM Y4aCTOK.

2.3.1 OnbIT BHeApeHUs KanesibHOro opoLieHne B Y3bekucraHe

AHanua apeKTMBHOCT MONMMBOB MO METOAaM OpOoLLeHust Konebnetca B G0onbLUMX
npegenax. Hanpumep, apdeKkTnBHOCTL nonveBa no 4ekam coctasnseTr 40-60%;
6oposakosoro nonuea — 50-70%; poxaesaHna — 70-85% u KanenbHOro OpoLUeHus —
90-95%

C 1975r. kanenbHbiM oOpoLleHnemMm ycrnewHo 3aHumanmce CAHUUPU wu
MaBcpenascoBxo3cTpou, Bbisi MOCTPOEH OMbITHBLIN y4acToK nowaabo 6onee 10 ra
B 3aMMHCKOM panoHe C KanenbHuuamm CoO6CTBEHHbIX KOHCTPYKLIMNA.

B 1977r. ©Obina nOCTpOEHa aKCNepuMeHTanbHasi cuctema KanenbHOro
OpOLLEHUA U BbiCaXeH caf Ha 6apxaHHbIX neckax B XMBMHCKOM panioHe Xope3mMCKOM
obnactn, rge npoBOAUSICA KOMIUIIEKCHOE WCCreioBaHue pexuma OpoLUeHUs ¢
arpotexHuku CXK.

B 1977 r. cnctema KanemnbHOro opoleHus Obina noctpoeHa B Hay4Ho-
Npon3BoACTBEHHOM 00beAMHEHUN CaaoBOACTBa, BUHOrpagapcTBa U BUHOOENNA UM.
P.P. lUpegoepa Ha MecTHOCTM CO cpegHum ykroHom 0,1 B LUMPOKOPSIAHOM W
nanbMeTTHOM capax, roe ¢ 1978 r. Ha4yaTbl COBMECTHbIE KOMIMIEKCHbIe WUccneno-
BaHWA MO NPUMEHEHUIO TakKMX CUCTEM Ha 3eMnaX ¢ BONbLWNMMK YKITOHAaMU MECTHOCTW.

B 1978 r. 6bina nocTpoeHa cucteMa KanenbHOro OPOLLUEHUSA M BbiCAaXXEH caf B
y4yebHOM Xx03aicTBe TalLUKeHTCKOr0 CeNbCKOXO3AMCTBEHHOrO WHCTUTYTa, rae
NPOBOANINUCH LLUMPOKNE NUCCreaoBaHuS.

B 1980-e rogbl B Y3bekuctaHe Obinm MNOCTPOEHbI CUCTEMbI KanenbHOro
OpOLLEeHns cafioB U BUHOrpagHMKOB Ha nnowaan 410 ra.

Ecnm B 1980-e rogbl yyeHble NPOBOAWMMW ONbITbl MO  OMNpedeneHunio
3(ppeKkTUBHBIX NapaMeTpoB KOHCTPYKUMW M KoMMnekTyowmx matepmnanos CKO, To
HaumHaa ¢ 1990-x, Havanum npoBOAUTbL Hay4HO-U3bICKaTernbCckme paboTbl no
YCTQHOBMEHNIO pEeXUMa OpOLUEHUS  BbIpaliMBAEMbIX  CEJIbCKOXO3ANCTBEHHbIX
KynbTyp B pasnu4HbIX NPUPOAHO-KNUMATUYECKUX U MOYBEHHO-TUAPOre0Nnornyeckmx
YCINoBUSX.

lMpn kanenbHOM opolleHun TpebyeTca MeHbluMiA O0O6bem BOAbl, @ 3HAYUT U
MeHbLUe paboTbl HACOCOB, MEHbLUE TPATUTCSA 3NEKTPO- WU APYrnX BUAOB 3HEPrnm
(Hanpumep, am3enb) gns paboTbl Hacoca. Takke, AOCTUraeTca 3HaduTerbHas
9KOHOMUSA Tpygo3aTpaTt Ha nposeaeHue nonueos (B 1,3-3 pasa). OkoHomsaTesa [CM —
Ao 60 nutpoB Ha 1 rekrap xnonyaTHUKa 3a CE30H. JOKOHOMUSI MUHEparnbHbIX
yoobpenun Ha 30-40% — npu obblyHOM nonvee Ha 1 rekrap XfONKOBOro nons
pacxogyetca 850 kr asoTHoro yaobpenusi, 150 kr doccopa, 100 kr xnopucToro
kanus. MNpn kanenbHOM opoleHun Ha 1 rektap pacxogyetcs 250 kr asorta, 150 kr
drocopa, 50 kr kanus. MNpu 3TOM yCBOEHME MUHEpanbHbIX yOOOpeHUn coctaBnseT
90-95%, a npu TpagnunoHHoM opotueHun scero 30-35%.

PacTBopeHHble ynoOpeHUsi BHOCATCS HENOCPEACTBEHHO B KOPHEBYH 30HY
BMecTe C BOAOW BO Bpems nonuea. Mpoucxoaut GbICTPOE U MHTEHCUBHOE MOornoLLe-
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HMEe nuTaTenbHbIX BeWecTB. 3TO caMbli  3PPEKTUBHBIN CNocobd BHECEHUS
yaobpeHnn B 3acylnMBbIX KIUMaTMYeckux Yycnosmsax. Bblwe ypoxamHOCTb U
KayecTBO NpOAyKUMM — NpU KanenbHOM oOpolleHun Habnopaetca 6onee paHHee
co3peBaHMe ypoxad. 3a cyeT TOYHOro nonagaHus Brarm K KOPHEBOW CUCTEME
pacteHnn un 6onbwen 3APGPEKTUBHOCTM YCBOEHUS YyAOOPEeHun, rapaHTupyeTtcs
noBbiweHne ypoxanHocTn Ha 30-70% no cpaBHEHUIO C TPAAULMOHHbLIM OPOLLUEHNEM.

Mo oueHkam CAHUWPW, nnowaab adpdektnsHoro BHeapeHuss cuctem KO
oueHumBaeTca B 350 Tbic.ra [23]. OTO 30HbLI cpeaHux, BonbWMX U OYeHb BonbLINX
YKNOHOB Ha He3aCOoSleHHbIX U He MnoaBepXeHHbIX 3aconeHuto 3emnax ¢ YIB >3m.
O6waga nnowaab noTeHuManbHO NpUrogHbix 3emens nog cuctembl KO coctaensiet
1071,2 Tbic. ra. M3 Hux nnowagb B 577,9 Thic.ra pacnosfiokeHa B KOHTypax
cyliecTByoLero opoweHnsa n 433,3 TbiC.ra — B KOHTypax HamevyaeMblX K OPOLUEHUIO
3emMernb.

KanenbHoe opolleHne faeT BO3MOXHOCTb MPUMEHSATb MOSMIMB Ha CKIMOHAaX Ui
yyacTKax CO CrOXHOW Tonorpaduen, 6e3 coopyXeHus cneunanbHbIX YCTYNoB Unu
nepeHoca noYsbl.

B otnnume oT OpyrMx BMOOB OPOLLUEHMS, MPUMHLUMIM KanesrbHOro OpPOLLUEHUS
3akn4aeTca B TOM, YTO BOAa MOCTYMNaeT TOMbKO B NMPUKOPHEBYHK 30HY pacTeHus,
npuyeM KONMM4ecTBO M NEPUOANYHOCTb ModaynM BOAbl OYE€Hb TOYHbI U TEXHUYECKU
NPOCTO PErynmpyoTca B COOTBETCTBUM C NOTPEOHOCTAMM pacTeHNS Ha Kaxaon dase
ero pasputusi. Konnyectso n pacnonoxeHume ToYek nogadn BoAbl yCTaHaBMBaETCS
B 3aBMCMMOCTW OT MECTHbIX YCIOBUM — TuMa MOYBbl, BUAA CENbCKOXO3ANCTBEHHON
KynbTypbl, KNMMMaTa, Ka4ecTBa OpoCUTENbHON BOAbI U T.4. HOBM3Ha gaHHOro metoaa,
3aKkn4aeTca B TOM, YTO PErynupys pexmm nogayun Bogbl U yoobpeHun BAuSTb Ha
pacTEHNs MOXHO HanpaBfieHHO, 3aMeanssi UM yBenuyuuBasi €ro pocT, pas3BuTue
NnnoaoB, pas3BUTUE €ro pacTUTENbHOW Maccbl U T.A4., CTPOA pacTeHUa MO CBOUM
noTpebHoCTAM.

KanenbHoe opolueHne HeobxoaMmo MCNonb3oBaTh C MakCMMarbHON OTAAYeN.
OTO npexae BCEro CKIOHOBbIE 3eMNN, TAe MOXHO WCMOMb30BaTb €CTECTBEHHbLIN
Hanop; necdaHble NOYBbl; 3EMMM C YK€ CYLECTBYIOLWMM MaLUMHHBIM OpPOLLUEHNEM WU
3eMnn C HegOCTaTKOM OpocuTenbHON Boabl. CriegyeT yunTbiBaTh ele U CTOMMOCTb
BblpaluBaemblx C/X KynbTyp. B cBoe BpeMsi NPOEKTHbIMM MHCTUTYTamn 6Gbina
BbINOJSIHEHA CXema MNo pas3MeLLEeHMIO KanerbHOro opolleHuns B pecnybnuke [19].

HaunHaa ¢ 1990 ropa, KOHCTPYKUMS M KOMMNIIEKTyKOWMe aAetann CUCTEMbI
KanenbHOro opoLleHns BbInn ycoBepLUEHCTBOBAHbI, @ UMEHHO:

e MarucTpanbHble W pacnpefenuTenbHble TPyOONpoBOAbI Havanu W3roTae-
NMBaTb M3 NONMMEPHbIX MaTepnanos;

e Ha4alu BbllyCKaTb MUHEpalibHble yﬂ,06peHVIFI n necthunabl cneunanbHO A5A
CKO;

e Hayanu NPUMEeHATbLCH YCOBEepLUEHCTBOBaHHbIE (PUMNbTPbI A4S1 OYUCTKM OPOCU-
TenbHOW BOAbI;

e YyCOBEpLEeHCTBOBaAHbI KanesbHULUbI C pasnquon HOpMOI7I nogayv BoAbl;
e HaaXeH BbilNyCK HAacoCOB p831'IVI'-IHOl7I KOHCTPYKUUUN N NMPOnN3BOOUTENIbHOCTHN;

e LUMPOKOE WUCMONb3yeTcs anbTepHaTMBHAas 3Heprust (CornHeyHasi U BeTpoBas)
BMECTO 3I1EKTPUYECKOMN.
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PaspaboTtaHbl npaBuna akcnnyataumm CKO B TeyeHue ce3oHa, cBoeBpe-
MEHHOe npoBefeHne NPoUNaKTUYECKUX U PEMOHTHbIX paboT, KoTopas No3BonseT
CYLLLECTBEHHO NPOANNTbL CPOK paboTbl CUCTEMBI.

B HacToswee Bpems obwaa nnowanb NOCTPOEHHOrO KanenbHOro OpoLUEHMUS
coctaBnsieT okono 188,369 Tbicay ra (puc 2.24). o 2030 roga nnaHupyeTcs
BHEAPUTb CUCTEMY KanenbHOro OpoLleHnsa Ha nnowanm 637 TbiCAY rekTapos.
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Puc 2.24 Pa3Butue cuctemMbl KanesibHOro opoLUeHus
B Y306eKkucraHe, B rekrapax

B HacTosiee Bpems B Y30ekucrtaHe OonbwmMu Temnamy BHEOPSAOTCS
CUCTEMbI KanesnbHOro OPOLLEHMS Ha OpOLLaeMblX 3eMASAX KnactepoB 1 hepmepcKnx
xo3ncte. Hanpumep, B 2021 roagy B knactepe TCT Hwmxeunpumkckoro panoHa obina
NOCTPOEHaA M cOaHa B 3KCnsyaTauMm cMcTema KanefnbHOro OpoLUeHMs Ha nnoLwaam
1100 rekTapos.

B VYihunHckom panioHe HamaHraHckon obnactu Ha Tepputopun  ABI
“W. Pawmngos” co ctopoHbl OO0 “ECO DRIP LUX” B OO0 “Yinun Coxubkop arpo
acknopT” Ha 286 ra u B YukypraHckoMm panoHe Ha Tepputopumn ABIT “Myn xocun
cepcyB” B OO0 “Myxammaganu xamkop ©usHec” Ha nnowaau 520 ra noctpoeHa
CUcTeEMa KanenbHOro OpOLLUEHUS, OCHOBAHHAs Ha aBTOMAaTUYECKOM CUCTEME
yrnpaereHus NosIMBOM.

B [kmsakckon obnactm B 3aMuMHCKOM parnioHe Ha Tepputopun ABIT “AHrm
yapsogop” co ctopoHbl OO0 “Rain Fain” nocTtpoeHa goxaeBanbHasi cMcTemMa Ha
nnowaan cebiwe 100 ra B hepmepcknx xosancteax “Xanmpynno 6ofn”, “©axpunoanH
TyT” n “UBpoxum ganacu’.

B CamapkaHackon obnactu B CamapkaHOCKOM paioHe CUCTEMbI KanerbHOro
opolleHust noctpoeHbl Ha Tepputopun ABI1 “Camapkang” B xossmncteBe “Oxanuk
OntnH Gofn” Ha nnowaau 527 ra, B Hypabagckom panoHe Ha Tepputopun ABI1
“‘Hypobon” B depmepckom xossnctee “llapunoB ToxumpxkoH ©0fn” Ha nnowagu
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523ra u B [lactmapromckom panoHe Ha Tepputopumn ABIT “lMporpecc Hyp
cyByMnapu” Ha nnowaamn 496 ra.

Kpome aToro, B pecny6nuke Ansa passuTus BoaocGeperaroLumx TeXHOMOrmi u,
B YACTHOCTW, KanenbHOro OPOLLEHMS NPUBIEKalnTCs 3apybexXHble MHBECTULIMN.

Tak, co CTOpOHblI HemeLKoro areHTCTBa Mo COTPYAHUYECTBY Ha TeppuTopumn
AngwmxkaHckon, depraHckon, HamaHraHckon, KawkagapbuHckon, CypxaHgapbUHCKON
n ChblpgapbMHCKON o0OnacTsix MNOCTpOeHa W BHegpeHa cucTeMa KanesibHOro
opoLueHus Ha nnowaau 60 rekrap.

Co cTtopoHbl Micnamckoro 6aHka pa3suTtus Ha Tepputopum CypxaHaapbUHCKON
obnacTm B pamkax npoekta “PekoHCTpyKuun cucTtembl KaHana Xasapbof-
Okkanunran” Ha nnowaan 100 ra NocTpoeHa cucTemMa KanesibHOro OpPOLUEHUSA Ha
cymmy 400 Tbicay gonnapos CLUA.

2.4 BHyTpUno4YBeHHOE opoLUeHue

BHYyTpUNoYBEHHbI NONMB MO Tpybam-yBraXXHUTENSAM, MNPOSIOXKEHHbIM Ha rnybuHe
0,4-0,6 M — ynobHbIN N NepCnekTUBHbIA Cnoco® BO3OENCTBUSA Ha pacTeHue npwu
KynbType OTKPbITOrO U OCOOEHHO 3aKpbITOro rpyHTa (Tennuubl, napHukn). [MNpu
BHYTPUMOYBEHHOM OpPOLLUEHUN KOPHEOBUTaEMbIA CIiOM YBRaXHSETCS NOCPeACTBOM
perynupoBaHns YpPOBHA TIPYHTOBbIX BoA. K [OCTOMHCTBAM BHYTPUMNOYBEHHOrO
opoLLeHns oTHocATcs [24]:

e MExaHu3auusi NPOLIECCOB CEJIbCKOXO3ANCTBEHHbIX paboT M BbICOKMA KO3(-
PULMEHT NONE3HOro UCNoNb30BaHNA OpOLLAEeMOn TEpPPUTOPUU;

e COXpaHeHMEe CTPYKTYpbl BEPXHMX CINOEB MOYBbLI U Noadep)kaHue Ux B PbIXSIOM
COCTOSHUMU;

e BO3MOXHOCTb 3aryLleHusi MOCEBOB C Y4ETOM ONTMMAaribHOW NMoLaam NMTaHns
N HanpaBreHusi PSOKOB pacTeHUn ucxoas W3 ONTUMAnbHOMO CBETOBOMO
pexuma, a crnefoBaTernbHO, U3 MakKCUMarbHOrO WCMOMb30BaHUSA COMNHEYHOM
aHepruu;

e CHWXeHMe NoNMBHbLIX HOPM 1 B6onee NpoayKTUBHOE UCNONb30BaHME NOSIMBHOM
BOAbI;

e BO3MOXHOCTb ABYCTOPOHHEro perynmpoBaHnd BOAOHOIO peXunmMa OCYLUEHHbIX
3EMeEJlb;

e COYETaHMe nonmea C OOHOBPEMEHHBLIM BHECEHMEM HEMOCPELACTBEHHO B 30HY
KOpHEeW pacTBOPMMbIX NUTATENbHbIX BELLECTB;

e BO3MOXHOCTb COYETaHUS YBNaXXHEHUSI C OQHOBPEMEHHbIM 060rpeBOM MOYBLI
TepmarnbHbIMU 1 COPOCHBbIMM TennbiMu Bogamun TAC;

e BO3MOXHOCTb aBTOMaTM3aLUW, a CrneaoBaTenbHO, W CHUXEHMe 3aTpaT
py4YHOro Tpyaa npwv nonvee.

I'IpM opraHm3aumm BHYTPUNOYBEHHOIO OpPOLUEHUA, 0COBEHHO Ha KPYMNHbIX
nnowaasix, Heobxoanumo Y4UTbIBATb N HEKOTOPbIE €ro HeJOCTaTKN:
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e BO3MOXHOCTb MPUMMEHEHUS HA MOYBaX TOMbKO C XOPOLUEh KanunnsipHou
NPOBOAVMOCTbLIO, TO €CTb Ha CYrMMHUCTLIX MOYBAX UMM Ha NErkux noysax npu
HanMyMmn Ha HeGonbLUOW rMyGuHe BOAOYyNopa;

e HEMPUMEHUMOCTb Ha 3aCOSIEHHbIX MoYBax C GNM3KUM 3aneraHMeM MuHepa-
NN30BaHHbIX PYHTOBLIX BoA, a Takke npu 6onbwom (50 %) cogepxaHun
KapboHaTOB, BbI3blBAOLLMX NPOCAAKY FPYHTA;

e HeobXoAMMOCTb MoJayYn YMCTOW BOAbl B CBA3UM C BO3MOXHOCTbIO 3auneHus
Tpy6onpoBoaOB-yBNaXHUTENEN;

e Oonbluas HOTpGGHOCTb B pr6ax N BbICOKME, KaK npaBwuio, ogHOBpeMEHHbIE
KanutalibHble BJ1TOXEHNA B CTPOUTETILCTBO U o6opyp,0|3aH|/|e CUCTEMbI.

Puc 2.25 Cuctema BHyTPUNOYBEHHOIO OPOLUEHUSA

BHyTpynoyBeHHbIn nonue (puc. 2.25) OCHOBaH Ha BcacblBawoLlen crnocob-
HOCTM NoYBbl. YeMm Bbille KanunnspHas NPOBOANUMOCTb MOYBbI, MEHbLLE ANaMETp ee
YyacTuu, TeM BornbLue BcacbiBaloLlasi cCnocobHOCTb NoyBbl. OHa 3aBUCUT He TOMbKO OT
MEXaHW4YecKoro cocTaBa M YepedoBaHWs OTAENbHbIX CMOEB MOYBbl, HO WU OT
BraroHacbIWEeHHOCTM no4Bbl. [Mpy BRaXHOCTM MO4YBbl, OGAM3KON K HaMMEHbLUEWN
Bnaroemkoctn (HB), BcacbiBatowasi cnocobHoCTb 6nm3ka K Hynw, npy abcontoTHO
CyXOW MoYBe OHa AoCTUraeT MakCumyma.

B 3aBucMMOCTM OT MexaHW4YecKoro cocTaBa BcacbiBawLlas CNocobHOCTb
MOXET ObITb Pa3nMYHON: Ha TSXKENbIX NOYBaX B CyXOM COCTOSIHUM OHa COCTaBnsieT
40-50 cm, npu BnaxHoctn 55% HB — 4-5 cm; Ha nerkux cooTBeTCTBEHHO 15-20 1
1-2 cm.

Tpy6bl-yBNnaxHUTENN NpoknagbiBaloT Ha rnyouHe 45-50 cm Ha paccTosiHum
06biyHO 1,25-1,5 M, HO He 6Gonee 2,0 M. TpyGbl-yBnaxHutenu moryT 6biTb
FOHYapHbIMU MM NepPOPUPOBAHHLIMU U3 MOMMITUMAEHA WX MONMBUHWUAXNOPUAA.
Bopa n3 tpy6 B noyBy noctynaeTt 4yepes3 CTbikM roH4yapHbix Tpyo 1,0-1,5 mm wnnu
Yyepes nepdopauutio.

AnuHy Tpy6-yBnaxHuTenen npuHumaioT B npegenax 150-250 M, B cpeagHem
200 m. Bo usbexaHune 3auvneHusi Tpybbl-yBNaxXHUTENU NpombiBatoT. 1o xapakTtepy
aenctena pasnuyaloT 6e3HanopHble U HanopHble cuctembl. [lpyu GesHanopHom
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cucTeMe Boga npoasuraeTcs no Tpybam camotekom. UTobbl Tpybbl-yBNaXXHUTENN HE
3aunanncb, WX MpoknagbiBaldT K MOMEeBOMy BogocbpocHomy Tpybonposoay-
KONSEeKTopy ¢ ykrioHoM He meHee 0,004-0,005; ckopoCTb ABWXEHUS BOAbI B Tpybax
Tordia He wmeHee 0,7-0,8 wm/c. [llpu HanopHow cucTeme YyBraxHeHWe MoYBbI
NPOUCXOAMT NoA HanopoM. HanopHble cucTembl NpU NepuoauMyeckon nogaye oAbl
apbpekTnBHee 6Ge3HanopHbiX. OHM NO3BONAIOT YBENUYUTbL PACCTOSTHUE Mexay
Tpybamu-yBnaxxHutenamm oo 2-3 mM; cokpallarT CPOKU NONMBa U NOMMBHbIE HOPMbI;
pacTBOPSOT N BbIMbIBAOT BOLOPACTBOPUMbIE COMWM U3 30HbI KOPHEBOW CUCTEMDI
pacTeHUN; OCYLLECTBIAIT NepuoanyecKyto NPOMbIBKY 3aKpbITbIX YBNAXXHUTENEN.

Mpwn HanopHown cucteme TPYObI-yBNaAXHUTENN MPOKNaAabIBaloT ¢ obpaTHbIM
YKIIOHOM K TpyOOnpoBOAY, KOTOPbIA SIBMSIETCS HE TONbKO OpOCUTENEM, HO U
KOJNIEKTOPOM.

[ns yctponctBa Tpy6-yBnaXkHUTENEN UCNOSb3YOT rOTOBbLIE MOMNITUIEHOBBIE
Tpybbl anameTtpom 40, 50 n 70 mm.

2.4.1 OnbIT BHEAPEHUS BHYTPUNOYBEHHOIO OPOLUEHUSA B
Y3b6ekucraHe

B 1967 r. naBcpena3snpcoBX03CTPON COBMECTHO C APYrMMU OpraHu3auusamMmn Hayan
LUMPOKNE IKCMepUMeEHTalbHble WUCCNedoBaHUs MO BHYTPUMNOYBEHHOMY OpPOLLEHUIO
xrionyatHuka B FonogHowm crenu. MNnowanb BHYTPUNOYBEHHOIO OPOLUEHUs OOCTUrna
140 ra. YCcTaHOBMEHO YyBenMYeHUE YPOXaMHOCTU XJlonyaTHUKaA MO CPaBHEHWUIO C
KOHTposieMm (nonue no 6opo3gam) M yMeHblleHMe MOTepPb BOAbl HA UCMApeHue u3
MOYBbl, HO B Cro€ Bblle TPyO-yBNaXXHUTENen OTMEYEHO HEKOTOpOoe YBenuyeHue
KONu4ecTBa nerkopacTBOPMMbIX COSier. JQKCNepuMeHTasnbHble paboTbl MO3BONAUK
TaKkke BbIBUTb PS4 KOHCTPYKTMBHbIX HEAOCTATKOB 3TUX CUCTEM U HeEOBXO4MMOCTb
NX JanbHenLwWwero coBepLleHcTBoBaHus [25].

B ycnosuax Hay4dHo-nccnegoBaTenbCKOM CTaHUMM MO TEXHWKE OpOLUEeHUs
(HUCTO CAHUWPW), BHYTPUNOYBEHHOE OpOLLUEHME MHOrO feT WUCMNbITbIBANochb B
abnoHeBom cage. Cuctema BI1O c TpybyaTbiMu nepdopupoBaHHbIMU  YBRAAX-
HUTENnAMn nog pykosoacTteoM H.P. XampaeBa wucnbiTbiBanace B coBxo3de Ne10
CblpaapbuHCckon 06n1acT Ha NONMBE XNonyaTHUKA.

OnbIT npumeHeHna cuctem BIMNO B Y3bekucrtaHe MO3BOMUM BbISSIBUTbL WX
OOCTOMHCTBA M HeOCTaTKM.

K moctonHcTBam cnenyet OTHECTU:

1. Bo3MOXHOCTb nogaepxaHmsa 3agaHHOW BNaXXHOCTU B KOpHeobuTaemMom
30He B TeYeHne BCero BereTauMoHHOro nepuoaa.

2. 3HaunTeENBHOE CHWXEHNE Pa3BUTUSA COPHON pacTUTENbHOCTM.

3. CyLlecTBeHHast 3KOHOMUSA OPOCUTENBHOM BOAbI.

4. Bbicokag paBHOMEPHOCTb MOMMBa B oO4are YyBMaXHEHWsd, Cnocob-

CTBYIOLLLAS MOBbILLEHNIO YPOXKANHOCTH.

5. B0O3MOXHOCTb 3KOHOMHOIO BHECEHMSI C BOAOW PacTBOPUMbIX YyaA06-
PEHUN.
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K HepocTaTkam crieyeT OTHECTU:

1. 3HauYnTENbHY0 CTOMMOCTb CUCTEMDI

2. 3aTpyaHeHne BCXOXXECTUN CEMSH.

3. 3anneHue Tpyb M 3apacTaHue KOPHAMMW YBMaXKHUTENEW, YTO CHMXKaeT
HaAEXXHOCTb PaboTbl CUCTEMbI.

4. Bo3MOXHOCTb pa3BuTUSA OMOMN3HEBbLIX ABMEHNN HA 3eMIIAX C BonbLLMMN
YKNoHamm

5. 3HauuTenbHble TPYAHOCTY, CBAA3aHHble C obHapyxeHnem

HEeNcnpaBHOCTEMN
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lll. MnanmpoBKa opoLwaemMbIX 3eMerlb

B pesynbTaTe npoBeaeHMst HeKa4eCTBEHHbIX CEMNbCKOXO3SIMCTBEHHbIX paboT (naxoTa,
KynbTUBaLUuMs, pa3paBHMBAHUS OKApbIKOB WM T.A4.) HA MOMMBHbLIX KOHTYpax OpOLUEeHUs
NOABNATCH HEPOBHblE Y4YaCTKM. Ha MOBbIWEHUAX MONA pacTeHus 3acbiXalT OT
HefocCTaTKa BNarn, a Ha NOHMXEHUAX OHU TMOHYT OT BbIMOYKM M3-3a 3aCTOSI BOAbI U
HebnaronpusaTHbLIX ANA pacTeHM 1 NOYB aHAdPOOHbLIX YCroBUN. Bce aTO B KOHEYHOM
nTore NPUBOAUT K CHKEHUIO YPOXKaMHOCTU CENbXOo3KynbTyp. lNnowanb y4acTkoB C
Byrpamn U HU3NMHAMKU Ha HeCnnaHMpOBaHHOM none, MoxeT gocturatb Ao 40 % ot
obwen nnowagun. TakMe nons NOKpbITbl NATHAMW, MPOSBASKOWMMUCA B HEpPaBHO-
MEpPHOCTU pOCTa U co3peBaHNS pacteHun [26, 27].

MoaToMy HeobOXoguMMbIM YCrOBMEM ANt OpraHvM3auun NOBEPXHOCTHOIO
nonuea ABNSETCA NMaHUMPOBKa MOSSA, KOTopas nNpedHasHayeHa Ansa ycTpaHeHus Ha
HEM UMEIOLINXCA 3HAYUTENbHbLIX MOBbILWEHUA U NOHWXeHU (x 30cM) M cosgaHus
POBHOW TOPU3OHTANIbHOW WSIM  HAKIOHHOW TMOBEPXHOCTU, B 3aBUCUMOCTM OT
Bbl6paHHOro cnocoba opoleHns. OTKNOHEHUS BbICOTHbLIX OTMETOK CrflaHMPOBaHHOM
MOBEPXHOCTU OTHOCUTENbHO MNPOEKTHOM HEe [OOSMKHbl MNpeBblwatb + 5 CM, 4TO
obecneunBaeT MOBbILWEHNE YPOXANMHOCTU CENbCKOXO3SUCTBEHHbBIX KYNbTyp U
9KOHOMMUIO MOMMBHOW BOAbl. TOYHOCTb MNMAHUPOBKM PUCOBLIX YEKOB HasHavaloT B
npegenax He 6onee + 3 cMm. lNoBbILLEHME TOYHOCTU NAAHUPOBKM C + 5 A0 + 3 cMm, T.e.
BCEro Ha * 2 cM, aaet npubasky ypoxanHoctu puca Ha 19,9 u/ra (47%) n aKoOHOMWUIO
nonueHoM Boabl 1621 M°/T (36%).

KauyectBeHHO cnnaHupoBaHHOe none obnagaeT cneaywoWwMMn npevmy-
wecrsamm [28]:

e CBOEBPEMEHHOE MpPOBeAEHME BCNaLLKW, CEBA CEMSH U BHECEHWE yaobpeHun,
BGonee GbLICTPOE N paBHOMEPHOE NOACLIXaHNE NOYBHI,

e paBHOMEpPHOEe pacnpegerieHMe crnoss BOAbl W OAMHAKOBbLIE YCMOBUS AONst
YBINa)KHEHMS NMOYBbI NO Nrowaaun u rnyouHe,

e OaMHaKoBas rnybuHa 3a4enku CeMsiH U BHECEHMUS ya00OpeHuni,

e ONTUMarnbHbI BO34YLIHbLIA, MNUTATENbHLIW W BOAHLIA  PEXUM  MOYBHI,
obecneynBaroLLmii paBHOMEPHYHO BCXOXECTb, POCT, BnaronpusitTHoe passuTtue
pacTeHWn N co3peBaHne ypoxasa B 6osiee KOpoTKUI CPOK,

e CHWXKeHue TpygosaTpaT npu o6paboTke U MonmBe MNouYBbl, YOopke ypoxkas u
aBTOMaTu3auum nonuBea,

e 3KOHOMUA NOSIMBHOW BOAbI, COKpaLleHne BpeMeHN Ha MNoJnums,

e MpedoTBpalleHue NepeyBraXXHEeHWs!, 3aCONEHUS U UPPUraLMOHHON 3p03unn
MOYBbl,

e COKpalleHune npmmMmeHeHnda A00XMMNKaToB U nojtydeHne npoaykunm BbICOKOIo
Ka4yecCTBa

rlJ'IaHVIpOBKy noa nonme nponawHbIX KynbTyp, KynbTyp CHOJIOWHOIO CeBa,
caaoB 1 BUHOIrpaaHUKOB BbIMOJTHAKOT Mo TonorpacbmquKyro NOBEPXHOCTb.
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Cnocob NnaHUpPOBKM C COXpaHEHMEM BEPXHEro Crosi Mo4YBbl MMeeT 4eTbipe
Pa3HOBUOHOCTM: KYJIUCHbIA; MO Moflocam C ABYKPATHbIM MEPEMELLEHNEM BEPXHETO
CNnosi MOo4Bbl; MO MNOfiocaM C OJHOKPATHbIM MEepeMELLEHMEM BEPXHEro Cros;
BypTOoBaHuEM.

3.1 NMpumeHsaeMble 3eMNepPOUHO-NITAHUPOBOYHbIE MALUUHLI

lMnaHnpoBOYHble pPaboTbl BLIMOMHAKT Pa3NUYHLIMK TUMAMU  MENMOPaTUBHBIX W
apyrmx  MawwuH. K 1MX uucny  OTHOCATCA:  cKpenepbl, ANWHHOOGas30Bble U
KOpOoTkoba30Bble N CKpenep-nnaHUpoBLUMKA. [1na BbINOMHEHUS TOYHOW MMAaHUPOBKK
MaLUMHbI OCHALLAT Na3epHON CUCTEMOW aBTOMATUYECKOro ynpaBrieHUsl BbICOTHBIM
nonoxeHnem paboyero opraHa. Mcnonb3yloT Takke 3apybexHble KopoTkobasoBble
nnaHuposwukn Tuna Mara (Atanua) ¢ nasepHbiM  ynpaBfieHUEM U CKpernep-
nnanuposwmk LCE 16 (CLUA) ¢ HaBuraumoHHon annapaTypon.

Ckpenepbl npefHasHayeHbl [26] ANS Cpe3kuM FPpyHTa C MOBbLIWEHUA, ero
TPAHCMOPTUPOBKN M OTChINKN FPyHTa B MOHWXeHus. Ckpenepbl Heobxooumbl npu
Bonbwnx obbemax 3emMnsHbiXx paboT, 3HAYUTENbHOW TOMLMHE CPEe3KU B MMOTHbIX
rpyHTax (puc 3.1).

Puc. 3.1 NMpuuenHou ckpenep A3-77 ¢ nasepHbIM ynpaBreHuem

KopoTko6a3oBble nNMaHUpPOBLUMKM C Oe340HHBbIM KOBLUOM OCYLLECTBASAT
NNaHNPOBKY MyTEM CPE3KM rPyHTa C NOBbILEHUA U OTCbIMKU rpyHTa, obpasytoLlerocs
B MpM3Me BOSMIOYEHMS, B MOHMXEHNA (puc 3.2).

Knun-nnanmposwukn (puc 3.3) Kr-719, Kry-4,5, MNMK-1 npegHasHaveHbl ans
Cpe3kM TrpyHTa Ha MOBbIWEHUAX C OAHOBPEMEHHbIM Ob6pa3oBaHMEM MO Kpasim
KNUHOBUAHOrO OTBarna 3eMnsiHbiX BanukoB. [1py NNaHMpOBKE 3TU HACbIMHbLIE BAIMKK
cobupaloT 1 pa3Bo3AT B NOHWKEHUSA CKpenepamu.
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Puc. 3.2 KopoTtko6a3soBbin nnaHuposBLiuk NMNAY-4,2
C NnasepHbIM ynpaBrieHMeMm

Puc. 3.3 NpuuenHon knuH-nnaHmpoBwmk KM-719
C NasepHbIM yrpaBrieHMeM

Ha pwuc.3.4 npuBegeH kopoTko6asoBbii ckpenep-nnaHupoBwunk CI1-4.2 ¢
nasepHbIM ynpaBneHeM.
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Puc. 3.4 KopoTkob6a3oBbin ckpenep-nnaHupoBwmk Cl-4,2
C NnasepHbIM ynpaBrieHUeM

MoaroTtoBuTenbHbIe paboThbl

Mepea nnaHMpOBKOW NPOBOAST crieaytowme noaroToBUTeNbHble paboTbl:

e ybopka TeppuTOpUM OT pPa3NUYHOINO Mycopa, MeTannuMyeckux u Opyrnx
npegmMeToB U np.,

e O4yMCTKa MMOWaAM OT Kambllwa, KyCcTapHUKa, Merkonecbsl, ApeBeCcHOW
pacTUTENbHOCTU, MHEW, KPYMNHbIX KAMHEW, COPHAKOB, MOXHUBHbBIX OCTATKOB U
T.N. C yganeHnem OCTaTKoB AEepHWHbl U BonbLIMX MMblG NOYBbI, KOTOPblE
NpensaTCTBYIOT paboTe MaLUVH U CHUXAaKT KavyeCTBO MNIaHUPOBKMY,

e cpe3ka 6onblumx 6YrpoB 1 3acbinka KpPYrnHbIX M U KaHas,

e onpegereHve cpegHen TOMWMHbI NNOAOPOOHOrO Crosi MO4YBbl  NyTEM
OypeHunss CKBaXXMH MUInu OTPbIBKK LWYpPKOB Ha rnybuHy nnogopoaHoro crosi B
pa3nu4YHbIX MecTax Yeka, nons Ansa Bbibopa BMAa NNAHMPOBKU (KYNMCHON
nnn 6ecKkynncHom).

e onpejerieHne Kateropum rpyHta nrnoTHOMepoMm Ans Bbibopa TMNOB MaLUUH U
HasHayeHus OONONHUTENbHbIX paboT (Bcnaiuka, pbixneHve, AUCKOBaHWe
Nno4Bbl).

KanutanbHas nnaHUpoBKa

ans nposeneHund KanuTtanbHOW NMNaHNPOBKN BCE MaLUMHbI KOMIJIEKTYHOT
J1a3epHbIM o6opyn03aH|/|eM. MawwuHnctam BblgatoT NPOeKT MnNnaHNpPoOBKN B BUAe
KapTorpamMmmbl U CXeMbl BO3KU TPyHTA. anMGHGHMe TOro Ui MHOro Tuna MalunHbl BO
MHOIromMm 3aBUCUT OT yCJ'IOBI/IIZ pa60T, BMaa niaHMpoBKKU, NoarotoBUTEs1IbHbIX pa60T n
l'lpl/lHFlTOVl TEXHOJOINNN.
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KynucHasa nnaHmpoBka

Hanbonee apdekTnBHbIM CNOCO60OM COXpaHeHUs NNO4OPOLHOrO CroS NoYBbI
ON15 Na3epHOW NIaHNPOBKM 3eMefb MO rOpU3OHTasbHbIE U HAKIOHHbIE MIOCKOCTH
aBnsetca cnocob 6yptoBaHusa rpyHTa. [1nogopogHbid  CroW  cpesalT  Ha
MOBbILEHMSX N NMOHMKEHNSIX N pa3MeLLatoT ero B Byptax (Kynmcax) B 30HaX HyneBbiX
paboT, rae nnaHUMpoBKa He BbINONHAeTCA. [1pn HegocTaToOMHOM NAOWaan HyneBblX
paboT pgonyckaeTcs CKnagupoBaHWe MO4YBbl BO BpPEMEHHblEe KaBanbepbl 3a
npegenamu nnaHMpyemoro yyactka. [locrne nnaHnMpoBKM NNO4OPOAHbIA CMOWM CHOBA
BO3BpaLLaloT B 30Hbl CPe3aHHOro rpyHTa. lNMpn Heo6XoaMMOCTN BHOCAT OpraHuyeckne
yaobpeHuss. O6beMbl 3eMnsHbIX paboT KyrMCHOW NMAaHUPOBKM YEKOB MOTYT
pgoxoantb oo 2000 m3/ra.

ExerogHasa n PeMOHTHaA nNnaHMpoBKa

OKcnnyaTauMoHHasa MiaHMpoOBKa PUCOBBIX YEKOB M MOJSIMBHBIX Y4aCTKOB
NPOBOANTCA €XErogHo BECHOW nepea MoCeBOM C NPUMEHEHMEM MNaHUPOBLLMUKOB.
OcHaleHre 3TuX U OpyrMx MalWH fasepHOW CUCTEMOW YynpaBreHus no3BonseT
obecneynTb NIAHNPOBKY NOA rOPU3OHTANbHYO UMM HAKITOHHYHO NITOCKOCTb.

CToMmMOCTb nasepHOM MNaHMPOBKM HampsiMyld CBs3aHa C ob6bemamu
3eMngaHbIX paboT. Yepes rog nocne nposBefeHUsa KanutanbHOW NNaHUPOBKN 06beMbI
3eMngaHbIX paboT MuHMMmanbHbl (8o 100 m3ra), HO C KaXxabiM ro4oM BO3pacTatoT U
yepe3 5-8 netr oHm wmoryt pgocturatb 300—420 wm*ra wn 6Gonee. [loaTomy
npeacTaBnsaeTcsa uenecoobpasHbiM eXerogHo NpPoBOANTb MAAHUPOBKY Pa3fiMYHbIMK
NNAHUPOBOYHBIMX MalUMHAMKU C Ja3epHbIM ynpasneHnem, 4T1o obecneyuTt npwu
MUHUMarbHbIX 06bemMax 3eMNsAHbIX paboT NX HAMMEHbLLYD CTOMMOCTb.

[MpoBeneHne exerogHon U PEMOHTHOW MNIAHUPOBKU NO3BONUT B AanbHeNLWeM
n3dexartb ,D,OpOFOCTOFILIJ,eVI KanuTanbHOW NMaHNpoBKM U nogaepXmBaTtb BbICOKOE
Ka4yeCTBO YEKOB C HAMMEHbLUMMWU 3aTpaTaMu.

KauyecTBeHHO cnnaHMpoBaHHOe nofie obnagaet cnefylwmMmn  npenmy-
LwecTtesamu [26]:

e CBOEBPEMEHHOE NpoBeAeHMNE BCMaLlKn, ceBa CEMSIH U BHECEHME yaoOpeHun,
Bonee GLICTPOE N paBHOMEPHOE NOAChIXaHUEe NOYBHI,

e paBHOMEpPHOE pacnpefeneHne crnos BOAbl U OAMHAKOBLIE YCIOBUS ANs
yBMNaXXHEHWs1 NOYBbI NO Nnowaan n rnybuHe,

e ofuHakoBas rnybuHa 3agenkn ceMsiH U BHECEHUS yaobpeHun,

e ONTUManbHbi BO3AYLWHbLIA, MNUTATENbHLIK W BOAHBIA  PEXMM  MOYBbI,
obecneunBaoLNN paBHOMEPHYIO BCXOXECTb, POCT, bnaronpusaTHoe pas3sButue
pacTeHWin N co3peBaHne ypoxasa B 6oiee KOpoTKUIA CPOK,

e CHWwXeHue TpygosaTtpar npu obpaboTke M nonmee MouYBbl, yOopke ypoxasa u
aBToMaTmM3auum Nonmea,

e 3KOHOMUSA NOSIMBHOW BOAbI, COKpaLleHNEe BPEMEHU Ha NOMUB,

e rpefoTBpalleHne nepeyBriaXHEHUSA, 3aCONeHna U MPpPUraumoHHON 3pOo3nn
NoYBHbl,
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e COKpauweHne npuMeHeHna A00XMMUKaToB U nonydYeHne npoaykunn BbliCOKOIo
KayecTBa.

MHorouncneHHble OTeYeCTBEHHbIE U 3apybexHble uccnegoBaHus M Habno-
OEHUS 33 YPOXaMHOCTbIO BblpallMBaEMbIX pPaACTEHUMA MOKa3blBAKOT  BbICOKYHO
9(pPeKTUBHOCTb MMAHMPOBKM Ha opolwwaeMblx 3emnax. Haubonee spko 910
NposIBNSIETCA MpW BblpaliMBaHUM puca M CONYTCTBYIOLLMX CEBOOOOPOTY AOpYrux
pacteHun. MHoroneTHMMM 3KcnepumeHTanbHbIMM faHHbiMu B.A. [llonoBa ycra-
HOBMEHO, YTO JlasepHasd nMnaHUpoBKa PUCOBLIX YEKOB MO [OPU3OHTasbHYHO
MNOCKOCTb C TOYHOCTbIO * 2-3 cMm saBnseTca 6ason B co3gaHum 3dhPeKTUBHbBIX
arpoTexHOSIOrnn.

OcHOBHble NpenMyLLecTBa TOYHOW NNaHNPOBKKU [28]:

e CHWKeHne Hopm ceBa cemsH Ha 20-30 % 3a cyeT NOBbIWEHUS MONEBOMN
BCXOXECTW MPU OTCYTCTBUN rNYOOKMX MUKPOMOHMXKEHUI, B KOTOPbIX MPOPOCTKM
puca nornbator,

e COKpalleHve NpOoOOIMKUTENbHOCTM BEreTaumMoHHOro nepuoga Ha 8-12 gHewn
npw ryctote pacteHuii 250-300 wT/m2,

e CHmXeHue Ha 60-70 % npuMeHeHns OOPOroCToAWMX XUMUYECKUX CPEeacTB
3aWnTbl pyca OT COPHSIKOB, BpeauTenen n donesHen, a Takke MUHepPanbHbIX
yaobpeHun Ha 20-30 %,

e yMeHblUeHMe pacxoda opocuTenbHon Boabl Ha 10-15 % 3a cyeT cokpalleHus
BEreTauMOHHOIo nepuoda U CHWXEHUS NoTepb Ha unbTpauuio B nepuog
nepBOHavyanbHOro 3aToOMMeHMs U TEXHUYECKMX cOpocoB B npeaybopoyHbIN
nepuoa,

e 3HauuTenbHoe (4o 30 %) cokpalleHne noTepb 3epHa npu ybopke puca 3a
CYeT MNOBbIWEHNA NPOM3BOAMTENBHOCTU YOOPOYHOM TEXHUKM W KavecTBa
paboT Npu OTCYTCTBUN NECTPOTLI CTEDNECTOS.

OKoHOMMYeckas 3(pPeKTUBHOCTb NITaHUPOBKM PUCOBBLIX YEKOB, NnogcynTaHa ¢
y4eToM [OENCTBYHOLMX HOPM W LEH Ha puc-Cbipel, NOCafouYHbIi MmaTepuan,
NOSNIMBHYIO BOAY, repbuunabl 1 MuHeparnbHble (a30THble, (POCHOpPHbLIE N KarNUHbIE)
yaobpeHunsa. Hanbonblumm adppekT nonyveH 3a cYeT NOBbILLEHUS YPOXXaMHOCTU puca
(47 %) n ymeHblueHUs NOTepb 3epHa npu ybopke (24 %). Ha gono ocTanbHbIX
nokasarteneu npmuxogutca 29 %.

[pyrne cenbCKOXO3SNCTBEHHbIE KyNbTypbl TakKe YyBCTBUTENbHbI K MNIaHK-
poBke. Tak, ypOXXaHOCTb 3€PHOBbIX M APYIMX KyNbTyp Ha BbIPOBHEHHOM MOA YKIOH
none npu nonuee no 6oposgam BospactaeT B 1,3-2,3 pasa, a nonveHaa Hopma
cokpawlaetca B 1,6-2,2 pasa. lNpu BO3genbiBaHMM Ha CNaHMPOBaHHbLIX rpsaax
OBOLUHbIX M 3epHOBOOO0BLIX KynbTyp MPOAYKTUBHOCTL 3eMefb BO3pacTaeT Ha
15-25 %. MNpun nonvee Mo CnraHMPoOBaHHLIM AfMHHBLIM NofnocaMm n 6oposaam (400-
500 M) npousBoanUTENbHOCTL MoBLbIWaeTcsa B 4-8 pas. KayecTBeHHasd nraHMpoBKa
NO3BOMSET peanu3oBaTb HOBblE MeEXaHU3NMpPOBaHHblE W  BogocheperawoLlime
TEXHOMNOrMM NOBEPXHOCTHOrO nosnimea no 6oposaam.

[Mocne nnaHMpPOBKM YypOXawHOCTb xnonyaTHuka B 1,3-2,9 pasa Bbiwe, a
nonueHas Hopma B 1,6-2,2 pasa MeHblUe MO CPaBHEHWUIO C HecrnnaHMpPOBaHHLIMU
ydyacTKamu. YpOoXXanHOCTb X/on4yaTHUKA, BblpalyMBaeMoro Ha HakrmioHHOM NITOCKOCTH,
B 1,5 pasa Bblle, 4eM Ha Tonorpaduyeckon NOBEPXHOCTU. Ha chnnaHMpoBaHHbIX
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MonsiX MOXHO NPOBOAWUTbL PaBHOMEPHYK MPOMbLIBKY 3eMefNb Mpu pacxogax BoAabl B
ABa pasa MeHblle, YemM Ha y4yacTkax 6e3 nnaHuMpoBku. YpesaMepHble HOpMbI
MPOMbBIBKM MPUBOAAT K PE3KOMY MOALEMY FPYHTOBbIX BOA M 3aCONEHU0 3eMerb.
MnaHvpoBka NO3BONSIET TaKKe YCTPaHUTb HEPaBHOMEPHOCTb  YBaXHEHMWS
COJTOHLIEBATLIX MOYB.

Mpy  PEKOHCTPYKUUM CYLLECTBYIOLLIMX OPOCUTESIbHBIX CUCTEM MNPUMEHSIOT
MOBEPXHOCTHbIA MOSIMB MO CNSIAHUPOBAHHBIM  LUMPOKUM  AMNWHHBIM - MofiocamM  C
YCTPONCTBOM NOXOWH, Hape3aHHbIX nonepek nonoc 6e3 yknoHa n cbpoca Bogbl 3a
npegensl opolaemoro yyacTtka. 9710 obecneymBaeT paBHOMEPHOE YBMAXHEHWe
MOYBbI M MNOBbLILEHME NPON3BOAUTENBHOCTU Tpyaa NonmBanbLUMKoB. 10 cpaBHEHMIO
C OoxOeBaHMEeM Takon cnocob nonuea MO3BONSAET CIKOHOMUTb 3HEpPropecypchbl,
CHU3UTb 3aTpaTbl KanuTarnbHbIX BIOXEHUN HA MeNMopaTUBHOE CTPOUTENLCTBO B 1,5-
2,3 pasa 1 aKcnyaTaunoHHble 3aTpaTbl B 2,4-2,7 pasa.

[MepnoanYHOCTb NPOBEAEHUST KanuTanbHOW NNaHUPOBKU cocTaBnseT 5-8 ner.
3a aToT nepuop notepu ypoxas puca cocraensioT 20-30% 3a cdeT gedpopmauun
CMNMaHMPOBaHHON NOBEPXHOCTU C OBpa3oBaHMEM HEPOBHOCTEN MNog BO34EeNCTBUEM
BblLLenepeyncrnieHHblX aktopoB. [109TOMy OAHOM M3 rNaBHbIX 3a4ay MOBbIWEHUSA
YPOXaMHOCTN puca SBNAETCA [anbHeNwee paclmnpeHne obbemMoB NpoBeAEHUS
nasepHoOM MNIIaHUPOBKM W MOCTOAHHOE MnoadepXaHue KavyeCTBEHHOrO0 COCTOSHWUA
CMNIaHNPOBAaHHbIX YEKOB NyTeM NPOBELEHUNS Ha HUX eXerogHoM U peMOHTHOM (4epes
1-3 roga) NnNaHMpPOBKN C NPUMEHEHNEM NTAa3ePHON TEXHUKN.

MpuvHUKMN gencTBmnA nasepHbIX CUCTEM YNpaBrneHus
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Puc. 3.5 Cxema ckpenepa-nnaHMpoBLYMKA C Ta3epPHON CUCTEMOM

MpuHUMN gencTemna nasepHon cnuctemsl ynpaeneHus (puc.3.5) 3aknioyaercs B
cnegywowem. Korga UeHTp npuemMHuka 9 pacnosioXXeH Ha nasepHom nnockoctn 11
pexyliass KpoOMKa KOBLUA MalUMHbl 3 HaxXoAMTCA Ha MPOEKTHOM oTMeTke 15 npwm
HENoOABWXHOM MOSMOXEHUN LUTOKa rmapoumnuugpa 5. B cnydasix cmelweHuns LeHTpa
npueMHnka 9 BBepX WM BHU3 OTHOCUTENbHO nasepHoro nyda 11 npuemMHuK
BblpabaTbiBaeT  3NEeKTPUYECKUN curHan ynpaBneHus, nocrnegoBaTenbHO
nepearwLLMiCca cHavana Ha nynbT ynpaeneHunsa 12, 3atem Ha rmagpobnok 14 n ganee
Ha rugpounnunugp 5. NocnegHuin nepemellaeT KOs 3 BMeCTe C MPUEMHUKOM 9 BHU3
unn BBepx (B CTOPOHY YCTPaHEHUA BO3HUKLIEro CMELeHMs) OO MOMeHTa
BO3BpALLEHNSA LIEHTPaA MPUEMHMKA CHOBA Ha nasepHbin nyd 11 1 pexyen KpoMKu
KOBLLUA Ha NPOEKTHyt0 oTMeTKy 15. [Mpn aToM rugpounnMHap BHOBb yCTaHaBNMBaETCS
B 3anepTOM MOSIOKEHUM.
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3.2 NMnaHupoBKa opolaeMbIX 3eMerb B Y36eKucrtaHe

[MOCTOSAHHBLIN POCT YNCHEHHOCTM HaceneHns NPUBOANT K YBENNYEHNIO NOTPEOHOCTH B
CEeNbCKOXO3ANCTBEHHON Npoaykumn. A ana atoro B Y3bekucraHe, Kak U B ApPYrux
CTpaHax Mwupa, TpebyeTcs BbipawmBaTtb W NPOU3BOAUTb OOnblle CenbCKo-
XO3ANCTBEHHOW MPOOYKUMM TMPU UMEKWUXCA 3eMerbHbIX UM BOAHbIX pecypcax.
lMocKkonbKy BO3MOXHOCTM YyBENUUMBATL MOCEBHYK nnowagb U o0b6beM BOAHbLIX
pPEeCcypcoB [ONA OpollaeMoro 3emriegenus HeT, HeobxoouMmo UCnonb3oBaTb
nMmetoLmecs pecypcol bonee ahPekTUBHO.

MexgyHapoaHbein npoekt ZEF/UNESCO B Y3bekucraHe coBmectHo ¢ HHO
“Xope3mckuin arpokoHcynbTatMBHbIN LeHTp” KRASS yxe HecKonbko fieT npoBoauvT
Hay4Hble M3biCKaHus no anpobaumu 1 agantaumm TEXHONOMMM fasepHoOn NaHNPOBKK
3eMernb Ha ONbITHbIX MNONAX PePMEPCKMX XO3ANCTB XOpe3mMckon obnacTtu.

Mo pesynbTatam, MOMyyYeHHbIM B XOOE WM3MEPEHWN, BbISIBNEHbI Crieaylolime
npenMyLLecTBa AaHHOW TEXHOMNOMK:

3KOHOMUS opocuTenbHon Boabl Ha 20-25%;

CHWXXeHne 3acofiIeHUs NOYBbI;

COKpallleH1e BpeMEHM nonmnea, paboyen cunbl U SHEPTnu;
APYXHOE N paBHOMEPHOE NOSIBIEHNE BCXOLOB,
paBHOMEPHOE yBMNaXXHEHNE MOYB;

NOBbILLEHNE YpOXKas 3epHa MNLLeHNLbl U XMornKa-chipua Ha 4-7 u/ra;

N o gk O

AONonHUTENbHasi NPMObbINb 3a CHET MOBbLILLEHWS YPOXANHOCTU KYNbTyp.

JlazepHbin NNaHMpOBLUUK NpefHasHayYeH Ans SKCniyaTauuoHHOW NiTaHNPOBKY
opollaembIx Nonen nocrne npeasapuTenbHbiX paboT, COCTOAWMX M3 paspbiXNeHus
NoyYBbl, U3MenbyeHus rmoib n rpybon nnaHMpoBku gnvHHobGasamu.

PesynbTtatel 3KCnepuMeHTa, npoBedeHHOro B Xope3McKoW obnactw,
nokasanu, YTO npu NPUMEHEHUN TEXHONOrMU NasepHON NIIAaHUPOBKM Ha XIOMKOBbIX
nonsax Takke AOCTUraeTcs BbiCOKasi akKOHOMUYeckasn adpeKTUBHOCTb. B yacTHocTH, B
NepBbIn rog NPUMEHEHWUS LaHHOW TEeXHONOrMM Ha XIOMKOBbIX MOMsX 3aTpaTbl Ha
pabouyto cuny cokpatunucb Ha 11%, 3atpatel Ha nonue — Ha 21%, pacxon BOAbl —
Ha 20%. 3aTpaTbl Ha MexaHusaumo Ha 2-h rog cokpatunucb Ha 11%. BmecTte ¢
3TUM, YpOXanHOCTb noBbicuniacb Ha 10%, 4TO gano BO3MOXHOCTb MNOBLICUTb
peHTabenbHocTb ¢ 10 oo 15% B nepBbi roa, n oo 25% Ha 2-n 1 nocnegyoLlmne
roasbl.
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IV. MeponpuaTtusa, HanpaBrieHHble Ha
npepoTBpaleHue NoTepb BOAbI B OPOCUTESTbHOU
cetu

M3BecTHbI cneayoLwmne Buabl NOTEPb OPOCUTENBHOM BoAb! [29]:

1) TexHwdyeckue noTepu (NoTepu BOAbl U3 OPOCUTENbBbHbLIX KaHanoB Ha
dounbTpaunio U UcnapeHne ¢ BOAHON NOBEPXHOCTN);

2) opraH13aunoOHHbIe NOTEPU (TEXHOSOrMYECKNe noTepun);
3) akcnnyaTaumoHHbIe NOTEPU, YTEYKM U XONOCTble COPOCHI U3 KaHaMOB;

4) noTepu C opoLlaemMoro norsd Ha (*)VIJ'IpraLl,I/IFO n ncnapeHune

Pa3sHoobOpa3Hble NPUPOAHbIE N XO3AWCTBEHHbIE YCINOBUSA PalioOHOB OPOLLEHUS
00YyCrnoBUnM NpUMeHeHre PasnnYHbIX KOHCTPYKLUMUIA aHTUGUNbTPaLMOHHbLIX OAEXM Ha
OpOCUTENbHbIX KaHanax.

B uenax ymeHblieHus (YCTpaHeHWUsl) TEXHUYECKUX MoTepb BoAbl U3 OPOCH-
TeNnbHbIX KaHanoB Ha unbTpauuio npegycMaTpusaloT co3fgaHue npoTUBO-
PUNbTPAUMOHHBIX oaexa nnn obnnuoBOK, MOPOU3OSALUIA U BOLOHENPOHULAEMbIX
9KpaHOB M3 €CTECTBEHHOrO rpyHTa, HepTAHOro GUTymMa u nNnacTMaccoBbIX MAEHOK,
NPUMEHEHNE NTOTKOBOW U Tpyb4aTon ceTen.

MoTepu BOAbl M3 KaHaNoB OOYCrnoOBMeHbl Kak €€ ncnapeHnemMm C NoBEPXHOCTH
OTKPbITbIX KaHanoB, Tak U €€ unbTpaumen Yyepes CTeHKM 1 OHO pycna. MNpu aTom
noTepu Ha ucnapeHne B 6ONbLUMHCTBE CriyYaeB BeCbMa Marbl, TOrga Kak notepu Ha
unbTpaumio MOryT LOCTUraTb O4YeHb OONbLUMX BESIMYMH, 3aMETHO CHWKaRLLMX
9KOHOMUYECKYI0 3PEKTUBHOCTL KaHana. Kpome atoro, o6BogHeHne 6rmanexatiero
rPyHTa MOXeT NpuBeCcTn K 3abonavymBaHnio MECTHOCTU, MPU NPOCAA0YHbIX TPYHTaX —
K gedopmMaumam KaHana u paspyLleHU0 COOPYXEHWN, B TOPHbIX YCIOBUSX — K
OnacHbIM O6prJeHI/I$IM n cendm.

Pasnuyatot gBe ctragumn cdounbTpauum (puc. 4.1): cBoBOAHY M C NOANOPOM.
Mpu HecBobogHOM dounbTpauMm C NOAMNOPOM (pUNbTPALMOHHBIA MNOTOK M3 KaHana
cornpukacaeTcs C rPyHTOBbIM NMOTOKOM M MOANUPaeTCs UM.

4.1 Metoabl 60pbLOLI C NOTEPAMU BOAbI

Tak, npu dunbTpaumm n3 kKaHanos (puc. 4.2) NpouCxoaaT HEenpou3BOAUTESNbHbIE
noTepu BOAbl, MOABEM YPOBHS FPYHTOBbLIX BOA, nogTonfneHne u 3abonayvBaHue
TeppUTOpUN, BTOPUYHOE 3acCOfieHNe MOYB, a Takke co3fgaHue aBapUMHbLIX CUTyauumn
[2].
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bes nognopa B C nognopom B bes nognopa B C nognopom B
HeoOnMUoBaHHOM HeobnMLoBaHHOM o0nMyoBaHHOM o0nMyoBaHHOM
KaHane KaHane KaHane KaHane

1 — HayvarnbHbIN YPOBEHb IPYHTOBLIX BOA; 2 — rpaHuLa pactekaHus

3 — OPOHT ABUKEHUS 30HbI MPOMaYMBaHus; 4 — KanesnbHbIA NOTOK

Puc. 4.1 Buabl ¢ounbTpauum Boabl U3 KaHanoBs

OunbTparms
U3 KaHAJIOB

Y

Henpowussoau- [ToaTonnexue u Co3nanue
[Tonvem ypoBHst 3acosieHue %
TEJIbHBIE MOTCPH 3360Jlan/IBa.HHe ABAPHUHHBIX
IPYHTOBBIX BOJ < MoYB =
BOJIbI TEPPUTOPHIA CHUTY LM
\ Y A A
Heobxoanmocts
CTPOMTENBCTBA BriBog I[TpopsiBbl Hamd
CHuxeHne ApeHaxa u CeNTbCKOXO03S1CTBEH- Ha y4acTKax B
KIIJ] xananos 0TBOJ1A HbIX 3eMeJlb U3 HACBIMH U
JPEHakKHOro HCIIOJTb30BAHHS Kocorope
CTOKa

Puc. 4.2. Nocneacteua counbTpauum N3 opocuUTesibHbIX KaHarnoB
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4.2 Cnocobbl yMeHbLeHUA (punbTpauMoOHHbIX NOTEPb

Ecnun daktndeckun Kr nonyyatoTcss MeHbLUE AonycKaeMbliX (MPOEKTHbIX), Ha KaHa-
nax npegycmaTtpuBaloT NpoTUBOUIbTPALMOHHBIE MEPOMPUATUA UMK XKe KaHanbl
3aMeHsAlT notkamu nubo Tpybonposogamun. CyulectByeT gBa cnocoba 6opbbbl C
PUNbLTPAUMOHHBIMW  NOTEPSIMA B KaHanax: YMeHbLUeHMe BOAOMNPOHULIAEMOCTU
PYHTOB JNlOXa KaHanoB W YCTPOWCTBO OOEXA U3  ManoBOAONPOHULIAEMbIX
MaTepuarnos.

Hanbonee LwMpoko B KavectBe NPOTUBOMUITbTPALMOHHBIX MEPONPUATUIA
NPUMEHSAOTCA YNNOTHEHNE U KOSNbMaTauus rpyHTOB, GETOHHbIE, Xene3o06eToHHbIE U
acdanbTobEeTOHHbIE OONMLIOBKMN.

YNnoTHeHMe rpyHTOB. pyHT B NOXe KaHaroB YNioTHAETCS NMpu MNOMOLLM KaTKOB
(rmagkux W KynaykoBblX), TpamMOylWMX W BUOPALMOHHBLIX MaLIMH. YMIOTHEHWE Kak
NPOTMBOUNbTPALMOHHOE MEPONPUSATUE NMPUMEHSIETCSt TONMbKO B KaHanax, NpoXOAsLUMX B
CBSI3HbIX rpyHTax. Mpu ynnoTHEHNM YMEHbLLIAETCS NOPUCTOCTb FPYHTa, BOAOMNPOHMLAEMOCTb
ero nagaeTt BO MHOIO pas, rpyHT CTaHOBUTCS Boree NpoYHbIM U YyCTONYMBLIM K pa3mbiBy [30].

C TeyeHVeM BpeMeHU YNMOTHEHHbIM CIoM pasynnoTHAETCA B pesynbrarte
NMONepemMeHHOro BbICbIXaHUA U YBMaXHEHUS, 3amep3aHus U OTTaumBaHUSA, MPOHU-
3blBaHNSA €ro KOpHAMW pacTeHun u xogamu 3emnepoeB. Cpok crnyxbbl noBepx-
HOCTHOrO YMNSIOTHEHHOrO CNosi paBeH 2-4 rogam.

Konbmatauusa rpyHtoB. [log konbmaTtaumen noHMMaeTcs npouecc BbiMbl-
BaHUA TMUHUCTBIX UM UAUCTbIX YacTul, B NOpbl rPyHTa nog gencrenemM dunbTtpa-
LUMOHHbIX TOKOB. YacTuupbl rMuHbl Unv una, nonagas B nopbl rpyHTa, ocegatroT Tam U
YMEHbLUIAT aKTUBHYK MNOPUCTOCTb. KonbmaTupoBaTbCA MOryT MECKU pasnnyHOMm
KPYMHOCTW, a TaKkKe CBSA3Hble U CTPYKTYPHbIE TPYHTbI, n3obunyowme TpewmHamm un
xogamn 3emnepoeB. [Ona NONyyYyeHUs 3aMETHOro NPOTUBOMUIIbTPALMOHHOIO
appekTa Heobxoanmo, 4Tobbl AMamMeTp YacTuL KonbMmaTtaTopa (FMuHbl unu nna) ouin
B 10-20 pa3 meHblle guMameTpa 4YacTul KofbMaTupyemoro rpyHta. Bo MHormx
crnydasix HabnogaeTca ecTeCTBeHHasi KorbmaTauus rpyHTOB, KOrga MO KaHanawm
nponyckaeTcsa Boga, cogepallas rivHUCTbIE U UNNCTbIE HaHOCHI.

FMWHAHbIE U TNIMHOOGETOHHbIE NOKPLITUA W 3KpaHbl. [lonoXuTenbHoe
CBOWCTBO [JIMHSAHbIX MOKPbITUM M 3KPAHOB — MOYTU MOMHas WX BOOOHENpPO-
HULAEMOCTb, YNPYrocTb U CpaBHUTENbHAA AelleBu3Ha. [MOKPbITUS U3 YNCTOW MNUHbI
MOXXHO NPUMEHATb TONBbKO Ha HENnpepbIBHO AEUCTBYHOLWMX KaHanax. [ns kaHanos C
pacxofoM MeHee 10 M*/C TOMLIMHA NOKPLITUI NPUHUMAETCS paBHO 5-10 oM, a Ans
KaHanoB ¢ pacxogom 6onee 10 m/c — 15-20 cm. B nepuoanyeckn OencCTBYIOLNX
KaHanax yctpamBatloT IMUHAHbIE 3KpaHbl UMW NOBEPXHOCTHbIE MOKPbLITUA U3 CMeCU
FMWHbI C CONTIOMOW TOMLWMHON 4-6 cM. MoKpbITUS nony4vatoTcs 6onee yCToMYMBbIMU U
OONTOBEYHbIMUK, €CNU UX AenaTb He M3 MMWHbI, a U3 rMuHobeToHa. MMHOBeToOH —
3TO CMECb MWHBbI, Necka, rpasus unu webHsa. CoagepxaHue rmuHbl B cmecn 20-30%,
necka 40-45 un rpaBus unu webHa 30-35% (kpynHocTbio 20-30 Mm).

Hanbonee HagexHbl U3 BCcex NPOTUBOMUNBTPALIMOHHBLIX OAEX], 6eTOHHbIE U
Xene3obeToHHble ob6nuuoBkn. ObecneunBass 3HaYUTENbHOE YMEHbLUEHWE
UNbTPAUMNOHHBLIX MOTEPb, OHM MO3BOSIAOT TaKKe CHU3UTb CTOMMOCTb 3E€MISHbIX
paboT (3a c4eT yBenumyeHnst CKOPOCTU TeYeHUs BOoAbl B KaHanax) 1 yny4ywntb oblme
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YCrOBUSI 3KCMSlyaTauuu KaHaroB, MOCKONbKY OGNMLOBaHHbIE KaHamnbl MPakTUYeCcKu
He 3apacTalT M Mano 3aunsaiTcs. OcobeHHO LenecoobpasHo npUMeHeHVe
GeTOHHbIX OGNMLOBOK NPU YCTPOWCTBE KaHanoB B FMyOOKMX BblEMKAaX, HacbInsX,
CUNBbHOMUNBTPYIOLIMX M NPOCaA0YHbIX TPYHTaX.

MoKpbITMA K3 nnacTM4yeckux wmartepmanoB. [lnacTmaccoBble MMEHKN
(nonNnatuneHosble, MONMUBUHUNXNOPUAHBIE U OP.) LUMPOKO MPUMEHSAIOT B KadecTBe
NPOTUBOUITbTPALMOHHBIX MOKPbLITUKA. Ha Hebonblwnx BpeMEHHO AENCTBYHOLLMX
KaHanax MnfeHKM NepeHocAaT C O4HOro KaHana Ha Aapyron, a Ha 6onee wunu meHee
KPYMNHbIX KaHanax YycTpamBalT MOCTOSIHHbIE MOKPbITUSA. [1neHKM npuKpbiBaOT
3alMTHbIM CIOEeM W3 MEeCTHOro rpyHTa. Kpome 3TOro nnactmaccoBble MeHKU
NPUMEHSIIOT B Ka4yeCTBe rMApPOU3ONSALMOHHBIX NPOCMOEK NMpu yCTponcTBe GETOHHbIX
NN kenes3obeToHHbIX 06nMuyoBok. TonwmHa nneHok 0,1-0,2 mm. NonuatuneHoBble
NNEeHKN B NOBEPXHOCTHbIX NOKPLITUSAX CryXaT 2-3 ce3oHa.

OpHako, HecmoTps Ha 6onbloe pasHoobpasne CylecTBYHLWMX MPOTUBO-
pMNbTPALMOHHBIX MEPOMNPUATUIA U Pa3NMYHOrO TUna o6nMUOBOK, NOTepu BOAblI OT
dvnbTpauumn B OpocUTENbHbBIX CUCTEMAX OCTAKTCH eLue 3HAYUTENbHBIMU.

B cBsA3n ¢ aTUM, HeoGxoauMma pas3paboTka BbICOKOHAAEXHBIX KOHCTPYKLWNA
NPOTUBOMUNBTPALIMOHHBLIX OGMULIOBOK OPOCUTESNbHLIX KaHarnoB HOBOIO MOKONEHUs
[32].

OPPEKTUBHOCTD MEPOMNPUATUIMA MO CHUXEHUIO MOTEPb BOAbI B KaHanax
nokasanbl B Tabnuue 4.1.

Tabnwuuya 4.1

A heKTUBHOCTb aHTUPUNBLTPALMNOHHBLIX MEPONPUATUN

CHuxeHne
Meponpusitus noTepb Yucno pas
%

KonbmaTtauus 40-50 1,5-2
YnnoTHeHne noxa 50-60 2-2,5
[MWHAHHbIE 3KpaHbI 70-80 3,5-5
MNonnatun nneHku 70-80 3,5-5

BeToHHble 06nMLIOBKK 80-90 5-10

PaspaboTaHbl ny4ywmne 3apybexHble aHanorn [32] BbICOKOHAAEXHbIX KOHCT-
PYKUMA NPOTUBOMUIBLTPALMOHHUX 06NNLOBOK (Tabn. 4.2).
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Tabnuua 4.2

Tunbl NPOTUBO(IUNBLTPALMNOHHbIX MOKPLITUA OPOCUTENBbHbIX KaHanoB

C ncnosfib3oBaHnemMm reoCMHTeTU4eCKNX matepuanoB

MokasaTenb
MokasaTtenb BOOHENPO
Tun akpaHa JONroBe4YHOCTU,
HULLaeMocTy,
net
cm/c
[MOBEPXHOCTHBIN (M3 NONNMEPHON reoMeMOpaHbl) 25-50 107-10°®
MNoBEpPXHOCTHbLIN (M3 GEHTOHUTOBLIX MaTOB) 50-70 10%-10°
C reomembpaHoi 1 3aLMTHBIM NOKPbITUEM U3 > 75 10%-10°
rpyHTa
C reomembpaHon 1 3alUUTHBIM NOKPLITUEM U3 i 8 49
GeToHa (t=0,05-0,10 m) 50-75 10°-10
C 6eHTOMaTamMu 1 3alnUTHBLIM NOKPbLITUEM U3 i 9 -0
rpyHTa (t=0,3-0,5 m) 75-100 10 -10
C 6eHTOMaTaMu 1 3alUTHBIM NOKPbLITUEM U3 100 10 -1
GeToHa (t=0,1-0,15 m) > 10 -10
KombuHupoBaHHble akpaHbl [10] (BkntovatoLme o 4
ABa v 6onee n/c anemeHTa Up re0OCUHTETUYECKNX > 100 10 -10

mMaTepuanos)

[MpymMeHeHne BbICOKOHAAEXHbIX  KOHCTPYKLUUN

NPOTUBOPMINbTPALMOHHBIX

06nMLOBOK B LIEMIOM MO3BOMSIET 3KOHOMUTL BOAHbIe pecypcbl Ao 20-30 %, co3paBaTtb
BGonee GnaronpuUATHYIO AKONOrMYECKYr0 06CTaHOBKY Ha OpoLlaeMbIX 3eMMsX 3a cYeT
CHWXKEHUS YPOBHSI TPYHTOBbIX BOA W MOBbIWAaTb WX MNSI04OPOAME BCreacTBue
NCKIMOYEHNST 3aCONEHNS U NOATOMNEHUS TEPPUTOPUIA.

Ans noBblweHnst 3PMOEKTUBHOCTU U HAAEXHOCTM OPOCUTENbHBIX KaHaros,
npeanaraeTcs KOMMMEKC NPOTUBOMUNbTPALMOHHBIX MEPONPUATUIA U NPaKTUYECKUX
pekomeHaauui [32], BKMOYaKOLIMX 3SKCNyaTaUMOHHbIE, UHXEHEPHbIE UM KOHCTPYK-

TUBHble MeponpuaTus (Tabnuua 4.3).
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Tabnuua 4.3

Komnnekc meponpuAaTUM NO NOBbIWEHUIO 3¢hHeKTUBHOCTU U HAJEXHOCTU Ha
opocuTesibHbIX KaHanax

HanmeHoBaHune meponpusaTum

AddekTMBHOCTL MeponpuATUA

JKkcnnyaTtauuMoHHble MeponpuUsTUsA

MpaBunbHas opraHusaumst u NpoBeaeHne

BHYTPMXO3ANCTBEHHbIX MMaHOB
BO/OMOSIb30BaHUA U CUCTEMHbIX NIIaHOB
BoJoOpacnpeaeneHus

OKOHOMUSA BOAHbIX pecypcoB Ha 15-20 %;
yBENMYEHNE YPOXXarNHOCTU C/X KynbTyp

PauvoHanbHoe pacnpeaeneHune
OpOCUTENBHOW BOAbI

OnTumMmn3aums NCnonb3oBaHUSA BOAHbIX
pecypcoB Ha 5-10 %

CBoeBpeMeHHOe NpoBeaeHne paboT no
PEMOHTY U yxoay 3a kaHanamu, 'TC Ha
cucTeMax u nogaepxaHue ux B
TEXHUYECKM UCMPABHOM COCTOSIHUM

CHWXeHWe noTepb BoAbl Npu
TPaHCMOPTUPOBKE OT Bogo3abopa Ao
opoLlaeMoro nonsi; npeaoTepalleHve
BTOPWYHOIO 3acorieHunsl U 3abonaymBaHms

MpaBunbHas aKcniyaTaums kaHarnos,
HepgonyLieHne paboTbl UX Npu
hopcupoBaHHbIX YPOBHSX U nognopax

CHwXeHne noTepb BoAbl Npu
TPaHCMopPTUPOBKeE

BecnepeborHas u gnutenobHas paboTta
KaHana

CHuxeHve notepb Ha unbtpaumto B 10-15
pas

MHXeHepHble MeponpuATUs

PauuoHansHoe NpoekTMpoBaHue
NonepeYyHoro cevYeHns kaHanoB

CHmXKeHVe noTepb Ha PUnbTpaLmio

PeMOHT wBoB pa3nnMyHbIMMN repmMmeTnkammn

(Hanpumep, XNaKoN Pe3NHON)

BoagoHenpoHMuaeMocTb, Xopoluasa agresnd ¢
GeToHOM; NpPoCTOoTa NPUMEHEHUA

Mcnonb3oBaHne 6EHTOHMTOBOIO XryTa
Ha CcTblkax 6€TOHHbIX 0ONNLIOBOK

MoBLILWEHNE JONMTOBEYHOCTU N KaYyecTBa
repmMeTn3aumnm CTblKOBbIX coeNHEHUN

KoHCTpyKTUBHbIe MeponpusiTus

MprMeHeHne NonMMepHbIX reoMmembaH

MoBblWweHne BogoHenpoHuuaemocTtn B 1,5-2,0
pasa; gonrosevHocTtn go 50-75 nerT;
CHWKEHME LLIepOX0oBaTOCTH

MpmeHeHne GeHTOMaTOB

PereHepauus nospexaeHnn npu rugpataumm
mMaTepuana; He TpebyeTca NOCTOAHHbIN
KOHTPOSb CMNSIOLIHOCTU; NOBbILLEHNE CPOKa
cnyx6bl go 75-100 net

I'Ipm MeHeHne reokoOMMNnoO3nTHbIX
mMaTtepunasnoB

MonHas BOAOHENPOHNLIAEMOCTb, He
OrpaHMYEHHbI CPOK CIY>KObl

MprYMeHeHNe 3aLMUTHLIX NPOKaAokK 13
reoTekcTuns

CHwKeHne noBpexnaeMocTn reomembpaHbl B
10-12 pa3s; ncnonb3oBaHUe B Ka4ecTBe
ApeHupyroLero cnos

I'IpmmeHeHme reopeLweTkmn

B0O3MOXHOCTb YCTPOMCTBA MOKPLITUA Ha
NPOCafoYHbIX TPYHTAX M Ha KPYTbIX CKNOHAX

Mcnonb3oBaHne matpauHO-THMSAYHbIX
rabnoHos

JInkBngaums aBapuii Ha KaHanax 3a cyeT
YKpenneHnss OTKOCOB; 3aKpensieHne NonoTHULL
mMaTepuana Ha 6poBkax
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OTtcyTcTBME 3EeMIsAHbIX paboT; 3akpenneHne
NMOBEPXHOCTU U CHUXXEHWNE MOoTepb Ha
GunbTpaumo

I'IpmmeHeHme XnOgKnx nonmmepos

anIMeHeHVIe MOHHbIX CT86I/IJ'IVI38TODOB

YBenuyeHue npoYHOCTM rpyHTa
Ansi 3aKpenneHns rpyHTa

MpoBegeHne npennaraemoro KoOMnrekca MeponpuATUA MO3BONUT MOBLICUTL
rmapaBnnyeckyto 3PEeKTUBHOCTb N SKCMyaTaLNOHHYIO HAaAEXHOCTb OPOCUTESbHbIX
kaHanoB B cpegHeM Ha 20-30 %, ysenuuntb mx KI14 Ha 3-5 % v pgoBectu o
HopmaTuBHbIX 3HaveHun (0,93-0,95 — pgna 3emnaHbix pycen; 0,95-0,98 — ansa
006nMLOBaHHbIX KaHanoB).

Kpome Toro, ans nosbiweHus KI1O, paspaboTaHbl BbICOKOHAAEXHbIE
KOHCTPYKUMN NPOTUBOUNbTPALMOHHBIX OBMMLIOBOK KaHasrioB, KOTOpble MO CBOUM
SKCNfyaTauuoOHHbIM  KayeCcTBaM MPEBOCXOAAT OTEYEeCTBEHHble aHanoru: o
nokasaTensim BogoHenpoHuuaemoctn B 10%-10% pas, no nokasaTensm pAonro-
BEYHOCTM B 2-4 pasa, a 3apybexHble aHanoru: no BOAOHENPOHULAEMOCTU —
B 1,5-2 pasa, no gonroseyHoctn Ha 10-15 % (tabnuua 4.4).

Taobnuua 4.4

CpaBHUTeNbHbIE XapaKTePUCTUKUN pa3paboTaHHbIX
KOHCTPYKLMA OGNMULIOBOK KaHanoB U CyLIEeCTBYHOLMNX
OTeYeCTBEHHbIX U 3apybeXxHbIX aHanoroB

CyliecTByioLLme aHanoru
Pa3paboTtaHHble y %’ a
OKpbITUS 13 OKpbITUS 13
BbICOKOHAAEXHbIE | pyHTONNEHOYHbIE 1 P P
XapaKTepucTnkm SKpaHoB A MOKPbITMA (KOMNaHWUs VX (r:“:ﬁznaj;w X (N}'gﬁrﬁ):f;ﬂw
OpOCHUTESTbHBIX «Texnonumep» )
<<Carp|>> - <<NAUE>>,
KaHanos — Poccust .
Lseriuapus) "epmaHus)
MokasaTenb 1
BOAOHENPOHMLIAEMOCTH 1024011 10 107 5107
K'o6n., CM/C
MokasaTenb
75-100 25-50 65-90 50-75
gonroBeyHocTtn, T, net

Ha oCHOBaHMM BbILLEN3NOXEHHOIO MOXHO BblAENUTb Haubonee BaXKHble
3agaun ans 6opbbbl ¢ unbTpaumen u3 KaHanoB OPOCUTESNbHLIX CUCTEM U
noBbileHnto nx Krmi:

e [pPUMEHEHNE NPOTMBOMUNBTPALMOHHBLIX YCTPONCTB B BuAe OOMMLOBOK W
3KpaHOB, MNPaKTUYECKNU MWCKNYawwmx dunbTpaunio 1 No3Bonsawowmne
3KOHOMUTbL BogHble pecypcbl Ao 20-30 %;

e (CBOEeBpeMEHHOE rMnpoBeaeHne pa60T no peMOoHTYy N yXody 3a KaHaliamMu, U
apyrmm O60py,D,OBaHMeM Ha OpPOCUTEJIbHbIX CUCTEMaAX U nogaep>xaHme mx B
TEXHNYECKN NCNpaBHOM COCTOAHUN;

e TpPVMEHEHME >KUOKMX MNONMMMEPOB (KMAKOW pe3uHbl, 3akpenuternem wu
MOHN3ATOPOB MOBEPXHOCTU), @ Takke OEHTOHWTOBOrO XryTa Ansi PeMOHTa
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OETOHHbIX NOBEPXHOCTEN N CThIKOBbIX COeAMHEHMI OBMULIOBOK.

4.3 NMpumMeHeHne pa3nnyHbIX TUMNOB OONIMLOBOK Ha KaHanax
Y30ekucraHa

[MoTepu BOAbl HA PUNBTPaLMIO U3 OPOCUTENBHbLIX KaHarnoB AOCTUral0T 3HAYUTEITbHbBIX
pa3mepoB. VccrnegoBaHus, NpoBefeHHble Ha KPYMHbIX UPPUrauMOHHBIX cuUcTeMax
Poccuun, WnHguu, Amepuku, YsbekuctaHa v Opyrmx CTpaH, MoOKasbiBalT, 4YTO B
cpegHem notepu cocrasnstoT npumepHo 50 %, To ecTb BecrnonesHo TepsieTcsl OKoro
MONOBMHbI 3abupaemMon U3 UCTOYHNKa OPOLLEHNS BOAbI.

Mpy Gonbwwmx noTepsix Gecrones3Ho TepseTcs 3HAYUTENbHOE KONMYecTBO
BOAbl, KOTOpasi Morna 6bl ObiTb MCMONb30OBaHa Ansi AanbHEWWero pacliMpeHus
nrowann opoLlaemMblX 3emMerb; YBenMuMBalTCst 3aTpaTbl Ha CTPOUTENLCTBO KaHa-
NOB N COOPYXXEHUN; yXy[LlaeTcs MenuopaTMBHOE COCTOsiHME 3eMenb (opollaemble
3emnn 3abonaynBaloTCs M 3acoNSATCS); BO3pacTardT SKCNyaTaluMoHHble 3aTpaThbl
(Ha OYMUCTKY KaHanoB OT HAHOCOB, COPHOW PaCTUTENIbHOCTM, HA OMNnaTty afeKTpo-
SHEPrnM NPy MexaHM4eckom OpoLUEHUM U ap.).

B rmgpomenuopaTtuBHOM npakTvke Y30ekumcTtaHa NPUMEHSIIOTCA pasfinyHbie
TMNbl  OBNMUOBOK: OETOHHble, Xene3obeToHHble, acdanbTOOEeTOHHbIe, TTINHO-
GeTOHHbIE, N3 NONMMMEPHbLIX MaTepuarnos 1 ap.

BeToHHble U Xene3ob6eTOHHble OONMUUOBKU, JITW OAeXAdbl MNOSy4Ynnn
Hanbonbluee pacnpocTpaHeHne; OHM IPAEKTUBHbI B OTHOWEHUN 60pbbbl C
PUNbLTPAUMOHHBIMU NOTEPAMN BOLbl M YMEHbLUEHUSI NOTEPb 3HEPruM BCeacTBue
Marsion LepoxXoBaToCTu.

TonwuHy 6eToHHON OBMULIOBKKM, ee Tur, 3anoXeHue oTkoca, Mapky 6eTtoHa
BbIGUpaOT B COOTBETCTBUM C HOpMaTUBaMuM U Ha OCHOBaHWM pacyeToB C y4EeTOM
BO34ENCTBUA Ha obnuuoBku. BeTOHHble OBnULOBKM YyCTpauBalT Ha MPOYHbIX U
YCTONYMBbLIX (HEMPOCAA04HbIX)

Obuwan npoTSHKEHHOCTb MarucTpanbHbIX UM MEXXO3SNCTBEHHbIX KaHanoB
Y3beknctaHa coctasnsioT 28,4 TbhiC. KM, 66% U3 HUX HE UMEKT MNPOTUBO-
(PUNbTPAUMNOHHBIX MOKPbLITUI, TO €CTb MPOXoaAT B 3eMisiHoM pycne. M3 obuien
npoTskeHHoCcTn 155,0 ThIC. KM XO3SIUCTBEHHOW U BHYTPUXO3SANCTBEHHOW CeTH,
Tonbko 18,1 ThiC. KM unn 12,1% nponoxeHbl B TOTKOBLIX ceTAX U 14,4 TbIC.KM UMEIOT
6eTOHHYI0 06MULIOBKY, @ OCTaribHas YacTb NPOXOAUT B 3eMISHbIX PyCcriax.

bonee Toro, 12,0 TbiC. kKMNOMeTPOB U 44% marncTpanbHbIX U MEXXO3SNCT-
BEHHbIX KaHanoB TpeOylT NpOBEAEHUS PEMOHTaA U BOCCTAHOBMNEHUS, 4,5 ThiC. KM
mnn 16% — PEKOHCTPYKUMKU, a U3 XO3ANCTBEHHOW N BHYTPUXO3ANCTBEHHOMW CETH,
Haxogawenca Ha OGanaHce accouunauui BogonoTpebutenen un  pepmepcknx
X03aUCTB 65,2 ThiC. KM Unn 42%, TpebyloT peMOoHTa M BOCCTaHOBIEeHus, a bonee
10% — PEKOHCTPYKLNN.

3HauuTenbHasa 4YacTb CyLLEeCTBYIOLIENA NOTKOBOM ceTu ucnonb3yeTcss Gonee
30 neT npakTu4eckn 6e3 TeEXHUYEeCKoro o6CnyXnBaHus, B CBA3U C YeM, TEXHUYECKOe
coctossHue 70 % NOTKOBbLIX CETEeN OLEHUBAETCA Kak HeydoBreTBOpUTErbHOe, YTO
Takke TpebyeT NX PEKOHCTPYKLUMUM U 3aMEHbI.
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Mpn atom cpegHee KI opocutensHon cetn pecnybnuku coctaenset 0,63, 10
ecTb okono 37 % Bcen BOAbl, TpAaHCNOPTMPYEMON OT Bogo3abopa OO opoLlaemMoro
nons, TepsieTcst Ha PUNbTPALMIO N3 OPOCUTENBbHBLIX KAHAMNOB.

Mpwn Hu3kunx KM opocuTtenbHbIXx cUCTEM NosiBNAETCA HeO6XoaMMOCTb yBENW-
ynBaTb 3abop BOAbI C BOAOUCTOYHMKA, @, CriefoBaTeribHO, yBenuymeaTb pasmepbl
KaHanoB U rmapoTEXHUYECKUX COOPYXKEHUN.

Ecnn obwme notepn Ha cucteme (no gaHHbiM GrEHY «PocHUUIMM» [32])
npuvHaTb 3a 100 %, TOo OHM pacnpegensiTca cnegywowmm obpasom (puc. 4.3):
notepu Ha dunbTpauunio — 70-75 %, notepn Ha ucnapeHue — 3-5 %, TexHudeckune
notepn — 20-25 %.

70-75 %

1
|

|

\

|

Texnuueckne |
norepu
DunbTpatms

|
J}
|

J.

Puc. 4.3. O6wme noTepu Ha OPOCUTEINILHOWN CUCTEME

Ha opocutenbHonm cetn obwme UNbLTPAUMOHHBIE NOTEpU  BOAbI
pacnpenenstTcs NPUMepPHO Tak (puc. 4.4):
e B MaructpanbHbix kaHanax (MK), ux BeTBSX, B MEXXO3SANCTBEHHbIX
pacnpegenutensx tepsetcs okono 30-35 %;
e BO BHyTpuxo3sancTBeHHon opocuTtenbHon cetn (OC) — ot 50-55 %;
e BO BpeMeHHbIx opocutensax (BO) —go 10 % [1].
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60 50-559%

30-35%

5-10%

BO MEK oC

Puc. 4.4. O6wume chbunbTpaLMOHHbIE NOTEPU HA OPOCUTENTBHOW CUCTEME
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V. bopbba ¢ opraHu3auMoOHHbLIMU NOTEPAMMU
Ha ruapomMenMopaTUuBHOMU CeTn

OpraHunsaunoHHble Meponpuatna 6opbbbl C NOTEPSAMM BKOYAKOT: MPaBUSIbHYHO
OopraHu3auuio U npoBedeHne BHYTPUXO3AWCTBEHHbLIX MMaHOB BOAOMNONb30BaHUA U
CUCTEMHbIX NIIAHOB  BoOJOpacnpefeneHus;  pauuoHanbHOe  pacnpegeneHuve
OopocuTENbHOW BOAbl; CBOEBPEMEHHOE npoBefeHne paboT No peMOoHTy M yxoay 3a
KaHanamm, rmapoTeEXHUYECKUMIN COOPYXEHNSIMU 1 Ap. 06opyaoBaHNE M Ha cucTeMax
M nogdepXaHne WX B TEXHUYECKM WUCMPaABHOM  COCTOSIHMM, NPaBUSIbHYHO
aKCnnyaTaumio KaHanos, HegonylleHne paboTbl X Npu OPCUPOBAHHBLIX YPOBHSAX U
3Ha4MTENbHbIX NogNnopax.

Bopbba Cc opraHM3auMoOHHbIMKM MOTEPSIMM BOAbI BKMOYaeT creayolime
OCHOBHbI€E 3Tarbl:

e [lnaHnpoBaHue BOOOMNOMb30BaHME (COCTaBfieHMe MMaHOB Bogopacrpe-
OeneHns N NX KOPPEKTUPOBKA).

e Peanusaunda nnaHoB BogopacnpeneneHuns.

e MOHUTOPUHT 1 OLEeHKa BogopacnpeneneHus.

e [lpuMHATME oOnepaTMBHbLIX PELLUEHUA MO MOBLILEHUID KayecTBa YrpaBrieHus
BOON.

5.1 NMnaHnpoBaHne Bogonosib30BaHUA

B 3agayy nnaHnpoBaHusa BOAOMNOMNb30BaHUSA N ee 3(pekTUBHON peanu3aunm BXoasaT
onpefeneHve 3abopa BOAbl M3 MCTOYHMKA OPOLUEHUS, CBOEBPEMEHHAs nogadva ee
BOAoOMonb3oBaTenam/sogonoTpebutenam ¢ nocrieaywmm paumoHanbHbIM pacrnpe-
JerneHvnemM ro OpolaemMbiM yyacTkaM W MNOnsiM, CBOEBPEMEHHOro MNpoBeAeHUs
NNaHOBLIX PEMOHTHbIX pPaboT M paboT MO nogaep)KaHUK OPOCUTESTbHOW CEeTU U
o6opygoBaHMIN B TEXHUYECKM UCMPaBNEHHOM COCTOsSIHUM [33].

MosToMy nnaH BOAOMOSIbL30BAHUA — OAWH W3 OCHOBHbIX [JOKYMEHTOB,
onpegensarwmx B3aMMOOTHOLLIEHUS yNpaBrfieHUA JKchfyaTaunum OpOCUTENbHbIX
cuctem c¢ ABIl. BbinonHeHue 3TOro nnaHa o06dA3aTenbHO Kak AaAnsi BOAOMOSb-
30BaTenen, Tak n Ans ynpasneHumn akcniyaTtaumm OpoCUTENbHbIX CUCTEM.

Ha ynpaBneHus MexX03NCTBEHHbIX OPOCUTENbHbLIX CUCTEM BO3MaralT
crneaywowme 3agaum [34]:

e OpraHMsaumio aKcnryatauum OpPOCUTESbHbLIX CUCTEM U BOAOXO3SIMCTBEHHbLIX
COOPYKEHNN MEXXO3ANCTBEHHOIO 3HAYEHUS;

e HaA30p 3a MefimopaTuBHbIM COCTOAHMEM OpoLUaeMbIX 3EMENTb N BbINOJIHEHNE
HeobxoauMbIX MGpOI'IpVIFITVIVI no npeagorBpalleHNo KUX 3acolyieHna U
3abonavnBaHus;

e OpraHuMsaumio paunoHanbHOro BOAOMOMb30BaHMS HAa OPOCUTESNBbHBIX CUCTEMAX
MEXXO3SMCTBEHHOIO 3Ha4yeHusi, CBOEBPEMEHHYIO N BecnepebonHyo nogavy
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BOAbl BOAOMOTPEOVTENSIM COrMacHO YTBEPXAEHHOMY nMnaHy CUCTEMb
BOAOMOb30BaHUS;

e OpraHM3auuio U NpPOBEAEHNE PEMOHTHbIX PaboT OpPOCUTENbHBLIX KaHarnoB WU
COOPYXEHUIN Ha HUX, OYUCTKY KaHaNoOB OT HAHOCOB M PacTUTENbHOCTU, GOpLOY
C NoTepsiMM BOAbl B KaHanax;

e TeXHUn4eckoe coBepLUeHCTBOBAHNE OPOCUTENIbHbIX CUCTEM U BOOOXO-
3UCTBEHHbIX coopy>|<eHM17|, noBblLUEHNE TEXHUYECKOIo YPOBHA SKCnslyatauunn,
BHeOpeHne AOCTUXKEHUI HayKn, TEXHUKN N NepenoBoro onbiTa;

e OKasaHuve BOOOMNOTPEOUTENsIM TEXHWYEeCKOW MOMOLWM B  3KCnyaTauuu
BHYTPUXO3ANCTBEHHON OPOCUTESNBHOWN CETU U MTMAPOTEXHUYECKUX COOPYXKEHUN,
pa3paboTky MeponpuUATUN MO COBEPLUEHCTBOBAHUIO CMOCOBOB UM TEeXHUKK
nosiuea u UX BHegpeHue B NPOU3BOACTBO;

e npoBedeHME MNPOU3BOACTBEHHbIX WUCCNEAOBAHUN — MW3yYeHWe nokasaTtenem
paboTbl CUCTEMBI M BbISIBNIEHVE PE3EPBOB NEPCMNEKTUBHOIO Pa3BUTUS CUCTEMBI
Ha OCHOBE YCOBEPLUEHCTBOBAHWSI YCTPOWCTB U YNyULLIEHWUsT SKCTyaTaLuun.

3agaun BHYTPUXO3ANCTBEHHOW Cry0bl aKCnnyaTauuy crneayowme:

e COCTaBlNEHWE BHYTPUXO3AWCTBEHHbIX MIAHOB BOAOMNONIb30BaHUSA: MONyYeHue
BoOAbl B TO4YKax Bbloena, addEKTUBHOE pacrnpederneHve ee Mexay
BOOONOTPEOUTENAMIN, KOHTPONb Xoda MONMBOB, BedeHUEe ydyeTa MonuThbIX
3emerb;

e cogepxaHue B paboyem COCTOSIHUWM KaHarnoB U COOPYXEeHWA.npoBeaeHue
PEMOHTA COOPYXXEHWI, OYUCTKa KaHanoB OT HAHOCOB W 3apacTaHus,
nogaepxaHve B paboyYeM COCTOSIHM MallMH M YCTPOWCTB Ans MONMBOB
nepeycTpoucTBo M A0060pyaoBaHME KaHanoB WM COOPYKEHWWA, YrydllieHue
MENMOpPaTUBHOIO COCTOSIHUSI 3eMeflb, BHEAPEHWe HOBOW TEXHWKU TMOonuBa,
yyeT Boabl;

e NPON3BOACTBEHHbIE nccnegoBaHud no opoLueHunto n yny4yLleHuto
MeJnimopaTuBHOINO COCTOAHNUA 3EMETTb.

Mpn nnaHMpoBaHUM  BOAOMOMB30OBAHUA  OOMKEH ObiTb  cobnioaeHsbl
crneayroLmne oCHOBHbIe NpuHUmMnbI [33, 34]

1. MpuHuMn nnaHoBocTU. [lpedycmaTpuBaeT onpeaeneHHyl Mepapxuio B
nnaHMpoBaHUU BOAOMONb30BaHWs. OCHOBHOE 3BEHO B MNIlaHMPOBaHWM — XO3SNCTBO,
MW MO3TOMY Ha [OaHHOM YpPOBHE COCTaBMNAOT BHYTPUXO3AWCTBEHHbIE MIiaHbl
BOAOMOMNb30BaHNA. Ha ocHOBaHMM 3TUX MNaHOB POPMUPYIOT CUCTEMHbIE MIiaHbI
BoAopacnpeneneHuns.

2. MpuvHumn noatanHocTU. [InaHMpylOT BOAOMNOMBL30OBaHME MNOCNeno-
BaTenbHO, CHWU3Y BBEPX, UCXOAS M3 ONTMManbHOW NOTPEeOHOCTU C/X KynbTyp B
opocuTernbHoM BOAe, B TMOMHOW YBA3KE C MPOrPECCUBHON TexHomnornem wux
BO34€eNbIBaHUA.

3. MpuvHUMN NUMUTHOCTU. YCTaHOBMEHNE NUMUTOB 3abopa OPOCUTESILHON
BOAbl Kak B CUCTEMYy, TaK W OTAENbHbIM XO3ANCTBaM OOyCrnoBnuBaeTcs
BOLOHOCHOCTbI MCTOYHMKA OPOLLEHUS, KOHCTPYKTUBHLIMU CMNOCOBHOCTAMM FOMOBHbIX
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COOPYXXEHUN CUCTEMbI, MEXXO3ANCTBEHHON N BHYTPUXO3SANCTBEHHON OPOCUTENBHOM
ceTer N COOPYXEHUA Ha HUX, MENUOPATUBHLIM COCTOSIHUEM OpPOLLAEMbIX 3eMESb U
CTEMNEeHbI0 X 3aCOoNeHUs, HanMunem apeHaxa.

4. MpuHUMN onTUManbHOCTU. MeTogonorna gaHHOro noaxoga nossonser
NOMYYMTb MaKCMManbHY TMPOAYKUMIO NPU  CO34ABLUMXCS OrPaHuMYeHusiX Ha
OTAenbHblE BUAbI PECYPCOB. JTOr0 4OCTUraloT BbINONIHEHNEM BCEX TEXHONOMMYECKNX
NpoLeccoB B OMTUMalrbHOM pexume — pacrnpegeneHue BoAbl MO OPOCUTENbHON
ceTu, NpoBeAeHNe MOMMBOB N HEOBXOOANMbBIX arpOTEXHUYECKUX MEPONPUATAA 1 T.4.,
4yTo obecneunmBaeT CBOEBPEMEHHOE MaHEeBpUPOBaHWE BOAHLIMW U TPYAOBbLIMU
pecypcamu, TEXHUKOM C LUeNbl MOMyYeHUs MaKCMMarnbHOMo 9KOHOMMUYECKOTO
adhpekTa AnNst AaHHbIX KOHKPETHbIX YCIOBUN.

5. MpuHUMN HenpepbIBHOCTU NoAayYM BOAbl KPYNHbIM XO3fINCTBaAM WU
odyepeqHOCTU BoAonodaun mernkum xossncrteaMm. OH npegycmaTtpuBaeT Kpyrno-
CYTOYHYIO nogavy BoAbl 6ONbLUMM pacxo4oM 4115 KPYMHbIX XO3SMCTB U NOOYEPEaHYIO
menkum (cpepmepcknm) xossnctsam nnowanso MeHee 100-200 ra, Ans KOTOPbIX
BBOOAT  ABYX-YeTbIpeXTaKTHbI  BOO4OOOOPOT, 4YTO no3BonseT 3APPeKTUBHO
MCMNOSb30BaTb OPOCUTESBbHYIO BOAY.

6. MpuHUMN KOMMNEKCHOCTU nnaHoB. 3aknioyaeTcss B TOM, 4YTO MflaHbl
BOJOMNONb30BaHUSA AOSMKHbI BKIOYAaTb HE TOMbKO 3abop v pauuoHanbHoe pacnpe-
AerneHve wn UCnonb3oBaHWe OPOCUTENbHOW BOAbl, HO W MriaHbl PEMOHTHbLIX W
BOCCTaHOBUTENbHbIX PaboT KaHamnoB, COOPYXEHUW, CpeacTB BogoyyeTa, CUCTEM
aBTOMATUKN U TeneMexaHuku, BCriomoraTesibHoro obopyaoBanus; obecne4eHHOCTb
MEeNMopaTMBHOM TEXHUKOM W WHBEHTapeM; cbanaHCMpOBaHHOCTbL MO TPyAOBbIM
pecypcaMm; pacyeT OKOHOMMYECKUX Mokasatenerm un 9PPEeKTUMBHOCTU BOLOMOMb-
30BaHMUs B LENom.

7. HopmaTtuBHasn 6a3sa. [Npu nnaHMpoBaHuM BOAOMNONb30BaAHUA 06A3aTENbHO
NCMOMb3YIT HOPMAaTUBHbIE OOKYMEHTbI, paspaboTaHHble crneuvanbHbIMU HayYHo-
nccrefoBaTenbCkKUMU - U MPOEKTHBIMU - MHCTUTYTamMu.  3TO  OTHOCUTCA K
AnpdepeHLMpPoOBaHHbIM pPeXMMaM OPOLUEHUS C/X KyIbTyp, PEMOHTHbIM paboTam
BCEX BWOOB, Pa3fNMyHbIM MallMHaM M MexaHu3mam, cucTemam BOOOU3MEPEHUS,
aBTOMATUKM W TenemexaHuwku, a Takke TpydoBblM pecypcam ¢ obsasaTenbHbIM
obecrnevyeHnem HopMasibHbIX MPOU3BOACTBEHHbIX W  ObITOBbLIX YCNOBUM WX
AEeATENbHOCTH.

8. HayuyHo-TexHu4Yeckne poctuxeHma. ObecneumBaeTcss  BHedpeHue
Hay4YHO-TEXHUYECKMNX OOCTVXXEHUIA B NPAKTUKY 3KCryaTaumm OpoCUTENbHBIX CUCTEM,
NCMOMb30BaHNE 3KOHOMMKO-MaTeMaTUyeckux MeTodOB, MeTOOOB  CUCTEMHOrO
aHanusa, aneKTPOHHO-BbIYUCIIUTENBHbLIX MALLVH MPY MAaHMPOBaHUN U onepaTUBHOM
ynpasreHun TEXHONOIrMYeCcKMMM NpoLeccamm Ha cucTeme.

BHyTpunxo3ancTBeHHbIV nnaH Bogonosnib3oBaHus ABIl — oouvH M3 OCHOBHbIX
OOKYMEHTOB, Onpefensiiolmnx B3amMOOTHOLIEeHMs BogonoTpebutens c¢  ABII.
CocTtaBnsetr ero wuHxeHep-rmgpotexHuk ABIl, yBa3biBas C arpoTeXHU4ECKUMU
OCOBEHHOCTAMWN BbIpalMBaHUA C/X KyNbTyp, HanMyunem MaluMHHOIMo napka Wu
TPYAOBbIX pPecypcoB. 3aTeM MniiaH BOAOMNOSIb30BaHNA HanpasBnsalT Ha cornacoBaHve
B COOTBETCTBYWOLWME aOMUHUCTPATMBHbIE OpraHbl panoHa W  ynpaBneHue
opocuTenbHouM cuctembl. [locne yTBepXaeHUss B agMUHUCTPATUBHBIX OpraHax
panoHa ero nepefarT ANg UCMOMHEHNA 40 HaYyarna BeretaunoHHOro nepmoga.
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BHyTpVIXO3FII7ICTBeHHbIl7I nnaH BOAOMOJIb30BAHUA BKIMHOYaeT MiaHbl: nogadu
BObl B XO3ANCTBO; pacnpegeneHnd OpOCI/ITGJ'IbHOVI BOAbl MO BHyTpMXO3HIZCTBeHHOﬁ
ceTun; nonmea n aKkcnnyatauynoHHbIX MepoanﬂTMﬁ.

MogrotoBka K MpoBedeHutio nonveoB. Bce pabGoTbl, npegycMOTPEHHbIe
KaneHZapHbIM MIaHOM 3KCMyaTauMOHHbIX MEPONPUSITUIA MO XO3SWCTBY, OOSKHbI
OblTb  BbIMNONIHEHbI CBOEBPEMEHHO W B HeobOXoAWMbIX OObemax: BHYTpU-
XO35ICTBEHHAs!, OPOCUTENbHASA N KONMMEKTOPHO-ApPEeHaXHasn ceTu, rMapoTexHu4eckmne
COOPYXXEHUS [AOIMKHbI OblTb OTPEMOHTMPOBAaHbLI M NOAFOTOBMEHbI K MyCcKy BOAbl B
KaHarnbl, BOOOMEpPHbIE YCTPOWCTBA YCTaAHOBMEHbI W MNOArOTOBMEHbl K paboTe;
MenuopaTMBHas TexHuka, Heobxoammoe ob6opyaoBaHNE N MHBEHTAPb NMOArOTOBMEHbI
K 9KCnnyaTauumn.

MnaH 3abopa Boabl B cuctemy (puc 5.1) coctaBnsaloT, HauMHasi C aHanuaa
NMEILLNXCH OpOLLIAEMbIX 3eMerb 1 UX NIaHNPYEMOro UCNoSib30BaHUS B XO3ANCTBAX
N agMUHUCTpPaTUBHLIX paroHax [35], mo cneuwmanbHon dopmyrne Ans XO3§NCTB,
BOAOAENUTESNbHbBIX Y3I0B, CENbCKOXO3SUCTBEHHbIX KYNbTYyp U aAMUHUCTPATMBHbIX
paioHOB C onpegeneHveM Mo [Aekagam BeretaumMoHHOrO W OCeHHee-3UMHEro
neprvodoB N HapacTalLWmMM UTOroM (OM3MYeCKon nNnoLwaan nonmea, rekTaporonveos,
BogonoTpebneHns (HeTTo, BpyTTO), @ Takke cpeaHeAeKkagHOro pacxofda BOAbl Ha
opoLueHue (HeTTo, BpyTTO), KOTOPYHO 3abupatoT M3 BOAOUCTOYHUKA.

<<<<<< IMpurok

MarucTpanbHblIii
KaHaun Tpausur

gc()poc)

YciaoBHble 0003HAYCHHS !
1. Bopoxpanuumine S — _-- ST
2. 'onosHoe Bojo3abopHoe S
COOpYKEHHE
3. Coopy:xeHue B rojiose
kananos II nopsjka
4. Kanan II nopsiaka
5. Kanan III nopsiaxa
6. Kanan IV nopska
7. IlonuBHOI KOHTYP
8. bopo3el
X I'maponoctst

Puc. 5.1 Cxema rugpomennopaTtMuBHOMN ceTun
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5.2 Peanusauus nnaHoB BogopacnpeaeneHus

5.2.1 KkcnnyatauMoHHasA rmapoMeTpusi U yyeT BoAabl

YueT BoObl Ha TMOPOMENMOPATUBHBLIX CUCTEMaxX HeobxoauMm AN TeXHUYECKU
rpaMOTHOM peanu3auuy NNaHoOB BOJOMNONbL30OBaHUA W BoJopacnpeaeneHus.
CucteMaTUYecKuii U TOYHBIA YYeT BOAbl HA CUCTeMax — OAHO U3 rMaBHbIX YCIOBUIA
ee 3KOHOMHOro MCMorb30BaHUS.

Tunbl N KOHCTPYKUMM BOLOMEPHBLIX YCTPOMCTB BblIOMpalOT B 3aBUCMMOCTU OT
YCINOBUIA WX NPUMEHMMOCTW, TUMa BOOOBOAA, Pa3MepoB U QOpMbl MOMNEPEYHOro
CeYeHnss BoAOBOAA, pacxoda M CKOPOCTM BOAbl, Hanmuuus B BOAE HAHOCOB WU
nnasatowiero mycopa [36].

Ha OTKpbITbIX KaHanax n COOpPYXeHuaX C pacxogom Boabl 6ornee 10 m3/c
NPUMEHSIOT B OCHOBHOM rpafyMpoOBaHHble KaHamnbl W rpagynMpoBaHHble rMapo-
TEXHUYECKME  COOpYXeHusi. [pagyupoBaHHbIN  KaHan npeacrtaBnder  cobown
NPSIMONIMHENHBIM 06NMLOBaHHbBIA 6ETOHOM, NAMTaMX 1 APYrMM MatepuanoM y4acToK
KaHana Cc rMapoMeTpuyeckuM MOCTUMKOM WM OpYrMM CpeacTBOM nepernpasbl U
ypOBHEMEPOM A1 onpeaeneHns rnybuHsl BOAbI B KaHane.

Ha OTKpbITbIX KaHamax W COOpyXeHuax ¢ pacxogom Boabl 1-10 me/c
NPUMEHSIOT: TMAPOMETPUYECKME MNOPOrK, rMapoMeTpuveckne roTKA, Hacagkm WU
NPpUCTaBKK, CO CTaHOApTHbIM nNpodunemM npoaONbHONO CeYeHUs BOAOCIIUBHOIO
rpebHs (TpaneuenganbHbIM, NPAMOYIrOfbHBIM MW TPeYyronbHbIM). Ona namepeHunn
YPOBHSA BOAbl NPUMEHSAIOT YPOBHEMEPLI, YyCTaHaBNMBaeMble B YCMOKOUTEbHOM
konogue.

Ha kaHanax M COOpYXeHusix C pacxojamu Boabl A0 1 M°/c mpumeHsioT
BOOOCNUBbI C TOHKOW CTEHKOW, rMapoMeTpuyeckne noporn u IoTKW, Hacagku u
NPUCTaBKK, rpagynpoBaHHbIe KaHarbl U COOpY>XeHUs. Booocnmebl C TOHKOM CTEHKOMN
npeacTaBnsAT cobon neperopakmsatoLLime NoagNOPHbIE CTEHKN C BbIPE3aHHOW B HUX
OCTPOM BOAOCSIMBHOM KPOMKOM CTaHZapTHOM OpMbl — TpeyrofibHou, Tpaneue-
naanbHOM, NPSIMOYTrONbHOMN.

Ha TpyGonpoBogax ycTaHaBnMBalT YNbTPa3BYKOBbIE W 3MEKTPOMarHUTHbIE
pacxo4oMepsbl, NO3BOMSIOLWMIA aBTOMATU3NPOBATbL PerynupoBaHve nogadv Bodbl U
TenensMmepeHve pacxoga.

OpraHusauveinn u npoBedeHMe Yy4deTa BOAbl Ha MMAPOMENMOPaTUBHbIX
cucteMax 3aHMMaeTcsl  rugpomMeTpudeckasi  cryxba, koTopasi COCTOUT U3
rMAPOMETPUCTOB, HabnogaTenei rMapoMeTpUYecknx MOCTOB, pPerynmpoBLLMKOB
COOPY)XEHWUI U TEXHWKOB MO PEMOHTY BOLOMEPHbIX YCTPONCTB.

5.2.2 Cnyx06a akcnnyatauum opocUTesNbHbIX CUCTEM

OCHOBHbIMM NPOU3BOACTBEHHLIMU €ANHULAMU MEXXO3SNCTBEHHON OPOCUTENBHOMN
CeTU ABMSAKTCA 3KCMnyaTauMoHHble ydacTku. LTtaTt nuHenHoro annapaTa ydacTtka
3aBMCUT OT oObemMa, CTOMMOCTM M CIOXHOCTU BbINOMHAEMbIX paboT. Tak, Ha
KPYMNHbIX CUCTEMAxX B €ro COCTaB BXOOAT YYaCTKOBbIA MOPOTEXHUK (HayarbHUK
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yyacTka), TEexXHWK, ruMapomeTp, T[MAPOTEXHUK KPYMHbIX COOPYXEHWUW, BOAHbIN
06be3quuk, BoAHbIN HabnogaTens, o6cnyxmBaroLwmnn nepcoHan (Lwodgepbl, CTOPoXa,

ybopuubl 1 ap.).

Hopmbl Harpysku JMHENWHOro nepcoHana 3KCniyaTauMOHHbIX Y4YacCTKOB
MEXXO035IMCTBEHHOW OpOoCUTENbHON ceTu cneayowme [37]:

e YYACTKOBbIN MMOPOTEXHUK — OBCNYXMBAET Yy4aCTOK OPOCUTESNTIbHOW CUCTEMDI
He meHee 3000 ra, unu 25 km kaHanos, unu 30 km gamo;

e rugpomeTp — He meHee 3000 ra;

e BOAHbIN Hag3upatenb B paMioHax PUCOCEsHWs, XJTOMKOBOACTBA MU
BO3JenbiBaHMA Opyrux TexHudecknx Kkynstyp — 100 ra m B panoHax
opoweHus 3epHoBbiXx — 200 ra, unmn 10 — 12 kM kaHarnos;

e Habniopatenb-rmapomeTp — 8 — 10 rugpoMeTpmyecknx NocToB nNpu G6IN3KOM
pacnonoXeHun nx mexay cobon n 5 — 6 Npyn 3HaYNTENBHOM yOaneHun oauH
OT ApYroro;

e PErynMpPOBLUMK COOPYXXEHUS — OOHO COOPYXEHUWEe C  MPOMYCKHOWM
cnocobHocTbio 6onee 5 m3/c n 3 — 5 — ¢ NponycKHOM CNOCOBHOCTBIO KaXKaoro
MeHee 5 m°/c.

PekomeHayemble HopMbl MuHUCTEpPCTBA BOAHOrO xo3sucTea (26.03.1987 r.) ,
MwuHucTepcTBa dunHaHcoB (26.03.1987r.) n MNocarponpoma (24.03.1987 r.) Y3bekckon
CCP HarpyskM nMHENHOro mnepcoHana aKChnyaTaumoHHbIX Y4YacTKOB BHYTPU-
XO351ICTBEHHON OPOCUTENBbHOWN CEeTU crneyroLme:

e rmapoTexHuk — 1 yenosek obcnyxusaeT 500 ra opoluaemyto nnowanb;

e rmmpgpomeTp — 1 yenosek obcnyxuBaeT 4 rMAPOMETPUYECKOro MNOCTa; He
meHee 3000 ra;

e YNPaBNALINN TMOPOTEXHUYECKNX COOPYXEeHUN — 1 yenosBek Ha 15-20 nyHKTOB
ynpaBneHus;

e HagsupaTtenb KaHana — 1 yenosek Ha 20 KM OpOCUTENBHOWN CETH;
o Hagsupatenb KOC — 1 yenosek Ha 50 KM KONNEKTOPHO-APEHAXKHOW CETU
e MaLUMHUCT Hacoca — 1 YenoBek Ha 2 HACOCHbIE CTaHLUUN.

B akcnnyataunoHHbIX ynpasneHusxX BblAeNSa0T OCHOBHbIE DYHKLMOHASbHbIE U
BCNomoraTenbHble oTaenbl. OnpedensalT YUCHO  IKCMMyaTauMOHHbBIX Y4acTKOB
(oToeneHnn) W rpaHvubl  UX  3KCNyaTauuMoHHOro  OBCnyXmBaHUs,  YUCHO
AncneT4epcKnX NyHKTOB U UX pasmelleHune. LUTaT cnyxbbl akcnnyataunm OOSmKeH
COOTBETCTBOBAaTb  AEWCTBYIOLWWMM  LITATHbIM  HopmaTuBam. [loTpebHOCTb B
aKCnnyaTaunMoHHOM nepcoHane ans obcnyXmnBaHus 3aNeMeHTOB CUCTEMbI (KaHamoB,
TpybonpoBOAOB, COOPYXEHUM U T.M.) OnpedensieTcd B COOTBETCTBUM C HOpMaMu
Harpysku Ha ogHoro paboTHuka.

M'mapomeTpuyeckasa cetb. [na yyeTa BOAbl CO34al0T CETb BOOOMEPHbIX
rmapomeTpuyecknx noctos (Tabnuua 5.1). Ha rmgpomennopaTtmBHbIX CUCTEMAX KX
pa3MeLLalT Ha MCTOYHMKAX OPOLLEHNST OKONO BO403abOpHOro COOPYXEHWS; B rONoBe
MarmcTpanbHOrO KaHana; Ha KpymHbIX MEXXO3ANCTBEHHbIX KaHanax B MecTax
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Ha

COPOCHbIX KaHanax; B YCTbsIX APEH 1 konnekTopos [37]:

Tabnuua 5.1

Knaccmtwlxauvm BOAOMEpPHbIX MNOCTOB

Buabl BogomMepHbIX
FIOCﬂTOB A P MecTo o6opynoBaHunsa noctq BeinonHsaemMble OyHKLUK NOCTOB
OnpepgeneHne n yyeT BOAHbIX
OnopHble Ha ncrtoyHmkax opoLLeHnss | pecypcoB, U3y4eHne pexmnma
NCTOYHMKA
YyeT 3abopa Boabl B CUCTEMY,
[MaBHblEe Ha maructpanbHbIX KaHanax
BogopacnpeneneHue
Ha pacnpegenutenbHbix
. YyeT 3abopa n pacnpeageneHus
PacnpegenuntenbHble| MEXX035IMCTBEHHbIX BOMbI
KaHanax
HopmMupoBaHue 1 KOHTPOsb
y B Toukax Bbigena Boabl §
XO03ANCTBEHHbIE - BOOOMNOAAYM B XO34NCTBA, y4eT
X0351CcTBaM
BOAbI
. Ha pacnpegenuntensHon u
BHYTpUX039MCTBEHHb . BopopacnpeneneHue
NOSIMBHOWN CETH
HabniogeHne n KOHTpoOnb 3a
Ha marucTpanbHbIX u OBHSIMW BOAbI, rpagynpoBka
KOHTpOsibHbIE P yp ABI, TP ,u,yv P
pacrnpegenuTenbHbIX KaHan{ n3amepuTesbHbIX YCTPOUCTB,
onpenenenuve Krif
C6pocHble Ha cOpocHbIx kaHanax Y4yeT HeMmcnonb3oBaHHOWM BOAbI
Ha konnekTtopHo-
[peHaxHble N YyeT OopeHaXXHOro CToka BoAbl
APEHaXXHOW ceTn
MccnepgoBaTtenbckue,
CneuuanbHble Ha pasnuyHbIx kaHanax
n3bickaTenbckne n ap paboTsbl

[ns HopmarnbHOro BoAoy4YeTa Ha MEXXO3SAUCTBEHHOM OPOCUTESNBHOW CeTu
HY)XHO MMeTb 6-9 noctoB B pacvete Ha 1000 ra, a Ha BHYTPUXO3SNCTBEHHOW
opocutenbHoun cetn — 10-15 noctoB. BogomepHble NOCTbl 060pyayOT TEXHUYECKUMMI
cpencTBaMK BogoyyYeTa BOLOMEPHbBIMU YCTPOUCTBaAMM.

YyeT BOAbl pasgensawT Ha ABa BuMOA: KOMMEPYECKUA (KOHTPOSbHbIA) U

TEXHONOMNYECKUMN.

Kommepueckuin BOOOYyYET OPraHN3yrT B TOYKax Bblaerna BOAbl HA TEPPUTOPUIO

pecnybnuku, obnactu, panoHa, X03ANCTBa, a Takke B Toukax cbpoca ApeHaxHbIX,
cOpOCHbIX N N30bLITOYHbIX BoA. CpeacrBa KOMMEPYECKOro BogoyyeTa AOSKHbl BbITb
CTaLUMOHaPHbIMU, TEXHONOMMYECKOrO — CTauMOHAPHBIMWN NN NepeHOCHbIMK [38].

TexHonornyeckun BOOOYYET OpraHM3yldT B Tovkax MofaYvM BOAbl MU
MEXXO03AWCTBEHHble pacnpefennTernbHble KaHarnbl, Ha CeBOOBOPOTHbIE y4acTKu, Ha
NONsi, @ Ha 3aKpbITOM CEeTUM AOMOMHUTENBHO — Ha HACOCHbIX CTaHUMsAX, B Hayane
y4acTKOBbIX (pacnpegenuTenbHbiX) U noneBbiX (MOMMBHbLIX) TpybonpoBoAdoB, Ha
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0oXxaeBarbHbIX (ﬂOﬂVIBHbIX) MallnHax v yCTaHOBKax, Ha BO,D,O3860prIX CKBa>XHaX U
CKBaXXMHax BEPTUKaNbHOTO ApeHaa.

TouHOCTb M3MepeHus pacxoga n obbema BoAbl B Toukax Bbigena +5%, a B
Toukax copoca +10%.

CpegcTtBa BogoyyeTa LOMKHbI ObiTb CEPUNHBIMKU, MPOLUEAWMN METPOSOo-
rmyeckyro arttectauumio. [na npoBedeHus rpagyvpoBaHuUA U METPOSIOrMyeckon
aTTectauMM cpeactB BoAoy4YeTa Ha KaHanax wunu Tpybonposogax obopyayroT
namMeputernbHble Yy4acTKM (MOCTOSAHHbIE UMM BpPeMeHHble) ¢ 0bpa3syoBbiMU
cpencTsamm M3MepeHun.

Pa3buBka cucTeMbl Ha y4yacTkM — O4YeHb OTBETCTBEHHAsi U CrOXHasA 3adava.
B camocTosiTenbHble y4yacTkM MPUHATO BblgeNsTb BoAo3abopHoe (ronoBHOE)
COOpYXXeHue, y3nbl KOMaHLOBaHUS, C MOMOLLbIO KOTOPbLIX MNOAAEPXKMBAKT YPOBHU U
pacxoabl BOAbl B MaructpanbHOM kaHarne, yanbl BogopacrnpefeneHus ¢ npwune-
raloLmMMm KaHanaMmm 1 Todkamu Bblgena BoAbl B XO35IMCTBA, KOMNNEKTOPHO-COPOCHYI0
ceTb, BCromoraTesbHble YCTPOWCTBa, NoAcobHble NpeanpuaTust U KOMMyHalbHble

doHAb!.

AucneTtyepckui rpadmk. PacnpeneneHve BoAbl Ha CUCTEME OCYLLECTBISAOT
Ha OCHOBE [AWCMETYEepCKoro rpaduka Mo npAMbIM - yKasaHusM  avcrneTtyepa.
OucneTtyepckue rpadvku COCTaBMSIIOT Ha Kaxayl [ekagy B COOTBETCTBUM C
yTBEPXAEHHbIM MNaHOM BoAopacnpeaeneHns U HanM4HbIMU BOSHbIMU pecypcamu.

B aucnetyepckoM rpaduke ycTaHaBNMBAIOT NMOCTYNIeHUe U pacnpeneneHune
BOAbl MO Yy3naM OpPOCUTENbHON CUCTEMbl, HauMHasi OT TrOMOBHOW 4YacTu ee U
3aKkaHuMBas ToYkaMu Bblgena BogonoTpebutento. Mpu aTom, ANA KaxOon aekagbl
ykasbiBaloT pasmMep Bogo3abopa U MOpPSOOK pacnpedeneHuss BoAbl  Mexay
palioHamMy, 9KCMMyaTaLUMOHHbIMM y4yacTkaMu W MOPOTEXHUYECKMMU Yy3namu Ha
cucTteme.

KoHTponb 3a  BbIMOSMHEHWMEM  OMCNEeTYepckux rpacukoB  3abopa U
pacnpefeneHns BOAbl Ha cuUCTeMax BO3naraeTcsi Ha [EeXYpHOro aucnetdyepa.
ExeOHEBHO NO [aHHbIM W3MEpPEeHUsI pacxodoB W YPOBHEN BOAbl B WCTOYHUKE
OpOLLEHUNS OH OnpeaensieT pasmep BO3MOXHOro Bogo3abopa.

Ecnn BO3mMOXHbI BOogo3abop OGonblue MNIIaHOBOro, B y3nax BOAOAENEHMS
yCTaHaBnMBalT pacyeTHble (MnaHoBblE€) pacxodbl, €CnN MeHblue, TO MNoCTynawT
cnegytowmum obpasom. OTKNOHeHUsT pa3mepa Bogo3abopa B npegenax go 10 % ot
MMaHOBOrMO YYMThLIBAKOT MNpM  COCTaBfEeHUU gucnetdyepckoro rpaduka. [lpwu
YCTOMYMBLIX OTKINOHeHUs X ©onee 4yem Ha 10 % B CUCTEMHbIA nnaH BOAO-
pacrnpeaeneHnst BHOCAT KOPPEKTUBBI.

B cooTtBeTcTBMM C yCTaHOBMEHHbIM ©OanaHcoM BogopacnpeaeneHus
AEXYPHbIA OucneTyep AaeT pacrnopsbkeHWe Ha SKcrnyaTauuoOHHble Y4acTKuM Mo
BOZOAENEHNI0 Mexay y3naMmu cucteMbl. PacriopsikeHus aucneTtdyepa obsisaTenbHbl
[NA BCEX MWL, BeAaloLLMX YacTAMIN UMK y4acTKaMmn CUCTEMBI.

Bce panbHenwwme onepaumm no Bogosabopy u - BogopacnpeneneHuto
BbINOSIHAOT B COOTBETCTBUM C MSIAHOM MO MPSAMbIM PaCNOPSHKEHUSAM [EeXYPHOro
aucnetyepa CUCTEMBI.
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5.2.3 OnepaTtuBHOE NnNaHMpoBaHMe BOAONONbL30BaHUA

Sd)q)eKTI/IBHOCTb NnaHoBOro BOAOMOSMb30BAHMSA OLIEHMBAKOT CUCTEMOW TEXHUKO-
9KOHOMWYECKUX MOKasaTenen, KOTOpble onpeaendrT Kak Aand OpOCI/ITeJ'IbHOIZ
CUCTeMbl B LieJ1OM, TaK U OTAEJbHbIX OpOoLUaeMbIX X0381CTB M BOAOMOSIb30BATENEN U
noapas3fgendaroT Ha onepaTtnBHbIE U UTOTOBbIE.

OnepaTuBHOE nNnaHMpOBaHWE BOAOMOMb30BAHUS OCYLLECTBNAOT B TeveHue
BEreTalMOHHOINO MepuModa Ha Kaxayl nocnenyllwyo Aekagy wnu nedtagy, T.K.
peanbHble NorogHble YCNOBUSA HAKOT4a He coBnaatoT ¢ pacdeTHbiMU. OnepaTuBHbIN
nnaH y4uTbiBaeT peanbHbil BOAHbIM GanaHC KaXaoro nons, KOHKpPeTHoe
cornacoBaHMe C arpoTEXHUYECKMMU MeponpuatTusaMn. Ha ocHoBaHMM pacyeToB
yCTaHaBMMBAKOT pearbHy0 NOTPeOHOCTb B BOA4E MO KaXAoMy Mono u hopmupyroT
3as1BKM Ha BOAy, KOTOpble MepeaarT B YMNpPaBfieHUSI OPOCUTENbHBIX CUCTEM, YTO
ABNSETCA JOKYMEHTOM 4S8 nofdayv BoAbl BoAonosibdoBaTenam [39].

OnepaTtuBHble MNoKasaTenu MO3BOMAT CUCTEMATUYECKM OLEHMBaTb XO[
nraHMpoBaHUSA BOAOMNONbL30BaHUSA ANS CYTOK, Aekad, MecsiLeB.

MToroBble nokasatenu oueHnBaT 3EKTUBHOCTb BOAOMNOSb30BAHUS 3a rof
C Y4eTOM pe3ynbTaToB CeflbCKOXO3SANCTBEHHOrO npomsBoacTBa. K onepaTuBHbIM
nokasaTtesiiM OTHOCAT (PM3NYeCKyro nrowaib nonmea, rekTapononuebl, Bogonogady
Ha oOpoleHue, B TOM 4ucne B pacyete Ha ra, Kl opocutenbHon cetu n,
kKo3adhpmumneHT obecneveHHOCTN BOAOW KyIbTyp N ek, KOIPMPUUMEHT NCNONb30BaAHUSA
BOAbl Ha none n, odWwun Ko3PPULMEHT MOME3HOro UCMNOMNb30BaHNA OPOCUTENBbHON
BOAbI Noc, Nox-

NToroBble nokasaTtenn AeATeNbHOCTM MPOU3BOACTBEHHOW eOuHMLUbI 3a oA
BKIMOYAET: pacyeTHYl W (PaKTUYECKYD OpOCUTENbHbIE HOPMbI; CeBeCcToMMOCTb
Bogonogayn; cebeCcToMMOCTb MNOSIe3HO UCMNOoSb3yeMon BoAbl; 3dEKTUBHOCTb
NCMNOSb30BaHNA OpoLlaeMoro rekrapa; 3¢@EKTUBHOCTb MCMNOMb30BaHUS OpOCK-
TeSIbHOM BOAbl; CPOK OKYNaeMOCTN OCHOBHbIX (POHOB.

[MpnumeHeHe cOOTBETCTBYIOLEN CUCTEMbI YNpaBieHUs1 3aBUCUT OT COCTOSIHUSA
ncxogHon mHopmaumm, obecnevyeHHOCTU X035MCTB HeObXoaMMON MennopaTuBHO-
TexHM4eckon 6a3on, NocTaBMeHHbIX Lienen u 3agad, Hanmine HeooxoaMMom CBA3MN.

5.3. MoHUTOPUHI U OLleHKa BogopacnpeaeneHus

[na ka4yecTBEHHOW OLEHKM BoAopacnpeneneHnss Hago pacnosiaraTe LOCTOBEPHON W
MOSHOW NCXOOHOM MHCbOpMaLMEN U CUCTEMOW MNoKasaTenen.

MOHUTOPUHI BodoOpacnpeaeneHnss — 3To CrneuyianbHO OpraHn3oBaHHoOe cucTemMa-
TUYecKoe HabIIoAeHMe 3a COCTOsIHMEM BOAbl U MpoLiecca BodopacnpenesieHnst ¢ Lesbio
X OLLEHKM, KOHTPONS 1 (MNK) NPOrHo3a.
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5.3.1 UcxoagHasa nHdopmaumsa AN MOHUTOPUHIa U OLEeHKHU
BOAOMNONb30BaHUSA

O6bekTamm MOHUTOPUHra BOAOPAcCMpedeneHns ABNATCA: Boga B MarucTparnbHOM
cucteme, MXK n BXK 3a KOnnyectBOM M YpPOBHEM KOTOPOW OpPraHM3oBaHO peryrsipHoe
HabnoaeHve, a Takke NPOLECC pacnpeaeneHnsa Boabl N3 MarmctpanbHoro kaHana, MXK n
BXK [40].

YpOBHM MOHUTOPUHra (M3MepeHun): doepmepckoe Xxo3sancTeo; ABII; paiioh;
obnacTb; mMapoy4acTok 1 MmaructpanbHbIn kaHan, MXK n BXK.

To4YkM MOHUTOPUHra (M3MEpPEHUR): rpaHnLa epMepPCKoOro XO3s\NUCTBA; rpaHuua
ABI1 n 1.4.; ronosa otBofos pasHoro nopsgka n3d MK, MXK n BXK; ronoesa n xsoct MK,
MXK n BXK; Toukn nputoka Boabl B MK, MXK 1 BXK ; ToukM nogayv TpaH3UTHOW BOApbI.

MepBryHas nHdopmauusa no Boge: pacxop (CTOK) BOAbl HA KOHTPOIIbHbIX MOCTax
MUIMOTHBIX (MarMCTpasribHbIX) KaHamnoB; pacxod (CTOK) BOAbl Ha OTBOA4AX W3 MWUIOTHOMO
(MarmMcTpanbHOro) kaHarna; pacxos (CTOK) Bodbl Ha rpaHuLEe BO4OMOSb30BaTENEN.

YactoTa MOHUTOpUMHra: exevacHO KOHTporbHble nocTbl MXK, 3 pasa B cyTku
KOHTPOJbHbIE MOCTbI M rmaponocTbl 0TBoAoB U3 MK; 4 pasa B CyTKM rMaponocTbl OTBOAOB
MK, MXK n BXK.

Twvin nHopmauum no Boae B 3aBUCMMOCTU OT €€ HasHadeHus: dpaktndeckas —
CNMYXUT ONSA KOHTPOMNS 3a BoAopacrpedesieHueM; nraHoBasi — onpegensieT OpueHTUpo-
BOYHbIN CMPOC Ha BOAY; 3asiBKa — YTOYHSIET CMPOC Ha BOAY MONb30BaTens B 3aBUCUMOCTM
OT CKMablBaOLLUMXCS MOTOAHbIX U XO3AWCTBEHHBLIX YCIOBUM; NIUMUT — pe3ynbTaTt yBA3KU
3asBKM 1 NMMMTa BOAOMONb30BaTENS.

Tun wnHdopmauunm No BOAe B 3aBUCMMOCTU OT MPOCTPAHCTBA: rOSIOBHOM
Bogo3abop B MK; Bogonogaya n3s MK; 6okoBor npuTok; BOKOBOM OTTOK BOAbI; KOHLIEBON
OTTOK BOAbI.

Tun nHdopmaummn No Boge B 3aBUCMMOCTM OT KaTeropum BoaonotTpebutens:
BOJOMOAAaYa Ha OpOLLEeHWe; Boaornodava Ha KyrbTypHO-TEXHUYECKME U IKOTorMyeckue
HY>XObl; MPOMTEXHYXXObl, KOMMYHarbHbIE HYXabl U T.4.

Tuvn nHpopMauun no Bode B 3aBUCMMOCTM OT BPEMEHW: YacoBasi; CyTOYHas;
[ekagHas; ce3oHHas; rogosasi.

EavHuua namepenus: pacxog (n/c, M°/c); cTok (Tbic. M3, MiH. MP).

MHC*)OpMaLI,MFI HOpMaTuBHaA: NpPOnyCcKHasA CnocobHOCTb  KaHana; peXnmbl
OpOLUEHNA CENbXO3KYIbTYP, KINMMMaTU4YEeCKME N BbICOTHbIE 30HbI; rTMapOMOAYIibHbIe paI7IOHbI.

MHdopmauna no 3emne: opowaemas Mrowanb CernbXoskynbTyp B paspese
OTBOAOB, KIMMATUYECKMX 30H, MOPOMOAYSbHbIX PaMoHOB, (ra); opoluaemas nnowaab
MOBTOPHBIX U MPOMEXYTOYHBIX CENbXO3KYNbLTYP, (ra).

OKkoHOMMYeckas nHopmaums: Tapndbl Ha BogHble yenyrn MK, MXK n BXK, ABIT;
CobupaemocTtb nnatbl 3a BogHble yenyrn MK, MXK n BXK MK, MXK 1 BXK MK, MXK 1 BXK
MK, MXK 1 BXK MK, MXK 1 BXK MK, MXK 1 BXK, ABI1; apyrue.
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5.3.2 NokasaTenn MOHNTOPUHIra BOAOMNONbL30OBaHUA

KoachdmumeHt BopoobGecneveHHocTU. KoadpduumeHT BogoobecrneyeHHOCTN, B
3aBMCMMOCTU OT Lienn aHanunaa, paccuynTbiBaeTcs:

e [Inga oTBOAA MUIPYIMbl OTBOLOB.
e  OTHOCHTENBLHO NMaHa u numuTa: chakt/nnax, hakT/MMmuT.

e [Inga gekapl M pacyeTHOro nepuoaa.

PacueTHbIM NeprogoM MOXET ObiTb, B 3aBUCUMOCTM OT HOMEPOB AeKaf, BXOOALLMX
B COCTaB nepuopa, mtobon OTpe3oKk BPEMEHW: o4, BereTauMoOHHbIN  NEepUoA,
BHEBEreTaLUMOHHbIA Nepuop, YacTb BEreTauvioHHOrO WM BHEBEreTauVOHHONO MepuoaoB
(cesoHa).

B npaktvke BoaopacrnpeneneHusi MCMonb3YyTCA pacdeTbl  «HapacTaloLLMM
UTOTOM», KOrfa MokasaTternb onpeaenseTca ANs nepuoaa, HauMHaloLEerocss ¢ nepeom
[leKafbl U 3aKaHYMBaIOLLIErocs NocrneaHel Aekaaomn paciyeTHoro nepuoaa.

KoadpchpuumeHT cyTovMHOM M AeKaaHOW CTabunbHOCTM Boaomnopayu (otsBopa
WNU rpynnbl OTBOAOB) — CpeaHeapumMeTyeckoe 3HadyeHne KoadpmLUMEHTOB CyTOHHOM
N paekagHon crabunbHocT no  otBodaM. KoadbdmumeHT XapakrepusyeT ypoBeHb
CTabUNbHOCTN PacxXo4oB BOAb! B TEYEHWNE CYTOK UIMN [eKabl:

e B Toyke Bogo3abopa B [MK (cytouHas v gekagHas CTabunbHOCTb FOMIOBHOMO
Bogosabopa B 1K)

e B TO4Kax 6okoBbIX NpuTokoB B [1K;
e Ha KOHTpOorbHbIX rngponocTax MNK;
e [0 OTBOAY (CyTOYHaA CTabunbHOCTL BOAONOAAYM)

e 1o rpynne oTeoAoB (xo3sancTeo, ABIM, NKun 1.4.)

MaxkcumaneHoe 3HaveHue koadbdpmupeHTa CTabunbHOCTH paBHoO 1.

KoadbcpuumeHT paBHOMepHOCTM Bogonopayu (OTBOL WM rpyrnbl OTBOAOB)
SBMNSETCA OCHOBOMNOMarawwmM MpUHUUNOM BoZopacnpeaeneHus, BbITEKaOWUM 13
npyvHUMNa coumansHOM cripaBennmMeBocTu. Kputepuem OUEHKU CcrnpaBeaninBoCcTy
dhakTnyeckoro pacnpegernieHvsi Boabl Mexay BOAOMNONb30BaATENAMU ABMSETCH KO-
(PUUMEHT paBHOMEpPHOCTM Bogonofdayn. MakcumarnbHoe 3HaveHue KoadpuumeHTa
paBHOMepHOCTM paBHO 1. Yem Bbile KO3GPUUMEHT paBHOMEPHOCTU, TeM crpa-
BeANuBee NpoucxoauT npouecc BogopacnpeaeneHns n3 Mexxo3sncTBEHHON CeTH.

KoadpcpuumeHt paBHOMEpHOCTM BogonoadaduM «rorioBa-koHeuw». Bopo-
noTpeduteny, pacriofioXeHHble Bbille MO0 TEYEHWUIO WCTOYHMKA OpOLLEHUs, Iydlle
obecneyeHbl BOOOW, YeM HmKepacnonoXeHHble. KoadhdumumeHT paBHOMEPHOCTU «rofioBa-
KOHEeL» OTpaXaeT CrpaBeMBOCTb pacrpefeneHns Bobl No ANvHe kaHana.
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Koacdhdpuument nonesHoro peucteua (KMMO): TexHuyeckun, opraHu-
3aUMOHHbIN 1 3KkcnnyaTtaunoHHbin KN4

MeTtoabl onpegeneHus notepb pasfensioT Ha ABe  rpynnbl:  nepsas
(rmgpomMeTpu4ecknn n reoPusnyeckmin) OCHoBaHa Ha U3MEPEHUN CKOPOCTU TeYeHUs
B OTAENbHbIX TOYKaX XMBOrO CevyeHusi NoToka M ero nnowaan, sropas (06beMHbIN,
BGanaHcoBbLIN) — Ha HENoOCpPeACTBEHHOM onpeaeneHnn notepb [41-43].

M'MapomeTpudecknii MeTop 3aKrnoyaeTcs B onpeaeneHmm notepb No pasHoCcTy
pacxooB B [ABYX CMEXHbIX TMOPOMETPUYECKUX CTBOpax B pesynbraTte 3amepa
NroWaan >XMBOMO CEYEHWA W onpenerieHns cpedHen CKOPOCTU ABMXEHUS MoToka.
MpuMeHsIT ero Onsa BCeX KaHanoB MEXXO3SIICTBEHHOW U BHYTPUXO3SUCTBEHHOW
ceTen.

OBGbeMHbIN MeTo[ B OCHOBHOM MWCMOSMb3YIOT ANA KaHanoB Nepuoam4ecKkoro
AENCTBUSI U HA KPYMHbIX KaHanoB Npu Hanuymm rneperopaxunsarLinx COOPYXEHUN, B
nepuoa otcyTcTBusa 3abopa BoAbl Ha opolleHne. CywHOCTb MeToda 3aKknoyaeTcs B
TOM, 4YTO B KaHane C MneperopaxuBarolLMy COOPYXEHUSMU WU NepeMbidKamm
OTrOpaXxmnBarT OANH UITM HECKOSNBbKO OTCEKOB, KOTOPbLIE B MOCEAYIOWEM 3anonHAT
BOZION.

BanaHcoBbI  MeTOL onpefeneHus notepb  BOAbl  Ha  PuUNbTpauuio
3akn4vaeTca B nogcyeTte 6anaHca npmxona u pacxoda OpOCUTENbHOW BOAbI Kak Ha
cUCTeMy B LENOM, Tak M Ha oTAenbHble ee 4yacTu. JTOT MeTo MPUMEHMM Ha
OpOCUTENBHOM CUCTEME B LIESIOM, a Takke Ha OTAEeSNbHbIX KaHanax unn rpynnax
KaHarnos.

YpenbHaa Bopgonopava/ygenbHbiM Bogo3abop. B 3aBucMmocTy oT BMaa
NcxooHOM MHcopMaumMM pasnuuaroT (oakTUYEeCKylto M MaHOBYIO YAErNbHY0 BoAonoga-
vy/Bogo3abop. Hanbonbluyto LIeHHOCTb NpeacTaBnaeT nokasaTtenb YAernbHOM Bogonoaayun,
onpenerieHHbIN B pa3pese CenbXo3KymnbTyp.

5.3.3 OnepaTtuBHasa KOppeKTUpPOBKa NMaHOB BOAOMNOSb30BaHUA

Heobxoanmoctb OTCTymneHnsa OT HaMedeHHbIX [iaHoOB BOAOMNOMbL30BaHNA W BOMO-
pacnpeneneHna MOXXeT BO3HMKHYTb B CreyroLmX Crny4vasax:

e 3amMeHeHMM NIIoLLIaen cesa 1 cocTasa KyrnbTyp.

e OTKMOHEHUM MOrOAHbLIX YCIIOBUMA OT MPEeLyCMOTPEHHbIX MfiaHOM CpeaHeMHO-
roNeTHUX METEOPOSIONMYECKMX YCINOBUA (BbiNageHne ObuIbHbIX OCaaKoB, pPeskoe
MoxosiofdaHne, NnosiBfeHne CyXOBEEB U rapMCUIEN, YCUIEHe BETPOBON OeATerb-
HOCTU 1 AIp.).

e Pe3KnX NOBbILLEHNSIX UM MOHWKEHUSX YPOBHA rPyHTOBbIX BOA.
e |3MeHeHUn BOOOHOCHOCTM UCTOYHMKA OpOLUEHUA.

e ABapusix Ha OPOCUTENbHBLIX CUCTEMAX.

3agava Ce30HHOM U OﬂepaTMBHOVI KOPPEKTUPOBKKX TMJ1aHOB BOAOMNOMbL30BAHNA U
BOOopacnpeneneHna 3aknio4aeTcd B TOM, YTOOBI npasuribHO YCTaHOBUTb JTMMUTDI
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BOZOMOJb30BATENAM/BOAOTPEOMTENAM C YHETOM MMEIOLLIMXCA BOAHBIX PECYPCOB M 3asIBOK
BogonoTpebuTtenen.

Mpy M3MEHEHMAX BOAOHOCHOCTU WCTOYHMKA OPOLLEHWSI UMK B Crydae aBapuil Ha
cucTeMe Bodonofady perynvpyroT Mo crieumarnbHbiM YKa3aHUsM, YCTaHOBMNEHHbIM Ans
CUCTEMbI OpraHaMu, YTBEpXKAaOLLIMM NiaHbl BogopacrpeaeneHus.

BopgornoTtpebutenu gomkHbl ObiTe NpeaynpexaeHsl 06 U3MEeHeHMsX Boaornoaaqm;
OHM COOTBETCTBEHHO M3MEHSIIOT CBOM MnaHbl MOnMBOB. Ecnn pes3ko yMeHbLuaeTcs
BoAornoaaya, crnedyet paspabotatb cneupanbHble MeponpusTus MoGUNM3aLMOHHOTO
nopsiaka, AaroLme BO3MOXHOCTb Hanboree SKOHOMHO 1 3dcheKTMBHO MCronb30BaTh BOAY
B XO3AICTBE.

B cnyyasx BblHYXOEHHOTO  BPEMEHHOr0  YBENUYEHWs  BoAonodauu
BoAoONOTpebuTenb OOMKEH MPUHSATL BOAY M MPOBECTU AOMOMHUTENbHbIE MOMNMBbLI
TaKux nonew n KynbTyp, AN KOTOpbIX POpCMpoBKa He onacHa.

Ecrnn HeobxogvMo BpeMEHHO COoKpaTWTb nogady BoAdbl MO BHYTPEHHUM MpUYMHAM,
ABI1 obGsizaHa 3abnaroBpeMeHHO (3a 2-3 [HA) 3asBUTb 06 STOM  PYKOBOACTBY
rmgpoyyacTka.

BO3MOXHOCTb KOMMEHcauumM BoAbl, He B3ATOM B Mpedblaylunii nepuog, nytem
[IOMONHUTESNBHONM NMofaym B nocneayoLme neproabl, YyCTaHaBMMBaeTCs Npu ornepaTuBHOM
KOPPEKTUPOBKE MaHOB BoAopacnpeerieHnsl C y4eToM NpeasiokeHns U cnpoca.

YTOYHEHME NOCEBHbIX MIoLWaaen no OpoCcuUTENbHON CUCTEME AN NeTHEro nepuoaa
[AOIMKHO ObITb 3aKOHYEHO A0 1 MIoHS, a NS 3MMHero nepuoda — Ao 1 aexkabpsi.

Mpy M3MEHEHUN NMPUPOAHO-XO3SNCTBEHHBIX YCINOBUIA NaHbl BOOOMNONb30BaHUS U
BOJOpacnpeaeneHnst noaBepraroTcsl KoppekTuposke. [py 9TOM He  MppUraLyoHHble
BOAONOTPEOUTENM (KynbTYPHO-TEXHUYECKME 1 3KOTIOMMYECKME HYXKbl) UMEIOT NPUOPUTET U
«ypeske», kak NpPaBurio, HernoasIexar.

B 3aBMCMMOCTV OT BpEMEHU pasnuyatoT criefyoLme Buabl KOPPEKTUPOBOK:
e Ce30HHas.
e [lekagHas.

e BHyTpupgekagHas.

Kputepun  BomopacnpegeneHus u  KOSMULMEHTbI  MPUOPUTETHOCTU
YCTaHaBMMBAIOTCA B KaXKOOM KOHKPETHOM Criyyae opraHamu, yTBepKOatoLmMMm nraHb
BOJOMOMb30BaHUSA U BOAOPaA- CNpefeneHust OpOCUTENbHbIX CUCTEM.

Ces3oHHass KOppEeKTUpOBKa nuMMMTa Ha BOZYy MPOBOOUTCA MO peaynbTaram
YTOYHEHHOrO MNPOrHOo3a O BOAOHOCHOCTM MCTOYHMKA OpPOLLUEHUS Ha NNaHUpyeMblin
nepuog (BereTtaumio).

Ce3oHHasa KOpPeKTMpPOBKa Crpoca Ha BOA4Y MPOBOAWTCS MOCME TOro, KakK OKOH-
YyaTenbHO YCTaHOBIMEHa CTPYKTypa (hakTUiecky opoLLaeMbiX Nowanen CenbXo3KyrnbTyp
BogonoTpebutenen (C y4eToM NOBTOPHbLIX MOCEBOB) (Ha4aro fieTa — UIOHb).

MameHeHnss nnaHoBbIX Mnoliagen ceea crnefyeT BHOCUTb B MaH TOMbKO nocne
yTBepaeHus nx npasnennem ABI1. OHu JormkHbl paccMaTprBaTbhCs Kak HOBblE 3a4aHus
Ha OpoLLIEHNE.
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Ecnn B pesynbTate nepecyeToB HOBblE TpebOBaHMA Ha BOOY HE NPEBbILAT 5 Y%
nepBOHAYarnbHOro NiaHa, To HUKaKUX NepecyeToB BOAONOAAYM He JeratoT.

Mpw BOMNbLUMX OTKIOHEHUSX OT MflaHa, BENUYMHBLI  HOBbIX pacxoooB BOAbl
CornacoBbIBalOT C yrnpasleHnem OpOCI/ITeJ'IbHOVI CUCTEMbBI N BHOCAT Ha yTBEPXXOEHUE.

[NexkagHaa koppekTupoBka. OnepaTvBHas KOPPEKTUPOBKA AeKadHOro NMmuta ans
MarucTparbHOro KaHara NpOBOAMUTCS BbILLECTOSILLEA OpraHu3aLMen B 3aBUCMMOCTU OT
M3MEHEHNS! BOAOHOCHOCTM UCTOYHMKA OPOLLIEHMS.

OnepaTtrBHasi KOPPEKTMPOBKA AEKaZHOro fiMMuTa no pavioHam n ganee no ABIT u
ApyrM  BOOMOSb30BaTENAM/BOAONOTPEDOUTENSAM MPOBOAUTCS C  YYETOM AeKagHOoro
nMMunTa 4ns MarmcTparnbHOro KaHana Ha OCHOBE MpUHLMIA MPONOpPLMOHAIbHOCTHU.

Hanee, pekagHbin numut  ABI1  yTOouyHsieTCA C  y4eTOM  (pakTUyeckom
BOAOMNOAAuM 3a nepuos, nNnpeawecTBYOLWmMA pacYeTHON aeKaje.

HekagHasa 3asaBka. KoppekTupoBka aekagHoro cnpoca Ha Boay (puc. 5.2) no ABIT
npoBoAMTCH Ha ocHoBe 3asBOK OT ABI1 Ha pacyeTHylo aekany. 3asiBka Ha Boay oT ABI1
dopMUpyeTCa Ha OCHOBE [eKafHblX 3asBOK (OEepMEpPCKUX XO35FUCTB UM MPOYMX
BogonoTpebuTenen.

[ekagHaa 3asBka Ha BoOy oOTpaxaeT [dekadHbld CnNpoc Ha Body Y
BOOOMNOTPEOUTENST  3aBMCMMOCTM  OT  CIIOXMUBLUMXCA  MPUPOAHO-XO3ANCTBEHHbIX
YyCroBUMN.

HexagHble 3aaBku oT ABIT fOMmKHBI NOCTYNUTE B YNPAaBIEHNIO MEXXO03ANCTBEHHbIX
CUCTEM He No3aHee, YeM 3a 3 CyTOK 40 Havarn pac4eTHOW AeKabl.
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Puc. 5.2. Cxema chopMmmpoBaHusa cnpoca Ha Boay (3asiBKU) U nTMMUTa Ha Boay
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BHyTpnaekagHasa koppekTupoBka. B TeuyeHne gekagbl JonyckaeTca nepepacnpe-
AeneHve Boabl Mexay kaHanamu ABIT B npegenax nMMUTOB, yCTaHOBMEHHbIX Aris ABI.

MNepepacnpeneneHne Boabl Mexay kaHanamu ABI ocylwecTsnseTcs ¢ cornacust
nogpasaerneHuin YK (rmgpoy4acTkoB) Ha OCHOBE BTOPUYHbIX (BHYTpUAEKAAHbIX) 3asiBOK.

BHyTpuaekagHble 3asB8ku Ha Bogy oT ABI, cdoopmmpoBaHHbIE HA OCHOBE 3a8BOK Ha
Bogdy oT ®X, nogakTCs Ha rMapoy4acTku 3a CYTKM [0 U3MEHEHUSA pexrMa BoAoMNoL4ayvun B
KaHarn.

HeobxooMmoCcTe BO  BHYTPUOEKAOHOW  KOPPEKTMPOBKE  BbI3bIBAETCA  Kak
NPUPOAHBIMA (OOXOWN, BO3BPATHBIA CTOK), TAK U XO3SMCTBEHHbIMU dbakTopamu (Nonst He
roToBbl K MONMBY, NMOTOMY YTO He ycrnenn HapesaTb 6opo3gbl unu 6binn nepebon ¢
nocTaBkon yaodpeHuin 1 T.4.).

5.3.4 TexHn4yeckoe o6CnyXxuBaHMe U PEMOHTHO-
BOCCTaHOBUTESIbHbIE PaboThbl

Ha «kaxgom  rmgpoMenuopaTtMBHOM  CUCTEME  MPOBOAAT  Nepuoandeckue
obcnenoBaHNsa N NPOBEPKN €€ TEXHUYECKOro COCTOsAHMS. Ha OCHOBe nomny4YeHHbIX
AaHHbIX 0b6cnegoBaHMA U MPOBEPKM OnNpeaensatTcss BUAbl U 00bEM TEXHUYECKOro
obcnyxnBaHusa peMoHTHO-BOCccTaHoBUTENbHbIX padoT TMC ABIT n BXO.

TexHunuyeckoe ob6cnyXuBaHMe — 3TO KOMMMEKC onepaunin No nogaepXaHuio
paboTOCNOCOBHOCTM UM UCMPABHOCTU MOPOMENNOPATUBHOM CUCTEMbI U €e arne-
MeHTOB. OHO BKIOYaeT KOMMMEKC NpounakTu4ecknx Meponpustmin U ycTtpaHeHue
MESNKUX NOBPEXAEHUN N HEUCMNPABHOCTEN NO Mepe UX BO3HUKHOBEHUSA. TexHU4eckoe
obcnyxmMBaHne NPOBOAST NOCTOSIHHO C OnpeAeneHHoON NepUognNYHOCTbI0 HaunHasa C
MOMEHTa BBOJA CUCTEMbI B 3KCMyaTaumio.

B rogoBoMm nnaHe peMOHTHbIX pabom ykasbiBalOT CPOKM MX NPOBEAEHUS W
obbembl, a Takke nNOTPebHOCTbL B paboumx, MaTepuanax, MexaHudmax Wu
TPaHCMNOPTHbIX CPeACTBAX C Y4€TOM AENCTBYIOLLNX HOPM [44].

MmetoTca cnepyowme suabl PBP:

PeMOHT — 3TO KOMNMIEKC onepaunin N0 BOCCTAaHOBIEHMO paboToCcnocobHOCTH
NN NCNPaBHOCTU M’MAPOMENMOPATUBHOM CUCTEMbI U €€ ANTIEMEHTOB.

TeKylWMn pPeMOHT — Mnpu KOTOPOM 3aTpaTbl HAa BOCCTaHOBIEHME OObLEKTa
coctaBnawT Ao 20 % ero GanaHcoBoi cToMmocTM. OCHOBHas Lenb TeKyLero
PEMOHTa — MnoaJepXaHue TMAPOMENMopPaTUBHON CUCTEMbl B pPaboTOCNOCOGHOM
COCTOSIHUW U YBENUYEHNE CpoKa ee CIyxObl.

KanutanbHbIl pPeMOHT — 3TO pPEMOHT, MNpuM KOTOPOM 3aTpaTtbl Ha
BoccTaHoBneHne obbekta coctaBnaiT 20-50 % ero ©OamnaHcoBOW CTOMMOCTMW.
OcHoBHasi Uenb KanuTanbHOMO pPEMOHTa — JIMKBMAAUMSA  PaspyLlUeHUA U

BOCCTaHOBMEHNE BblWEAWNX U3 CTPOS KPYMNHbIX SNEMEHTOB rMapoMenMopaTuBHON
CUCTEMbI, UCMpaBieHne KpynHbiXx Aedopmauun kKaHanoB. Ero npoeogdatr uyepes
onpeaernieHHble NPOMEXYTKM BPEeMEHU, T.e. C OnpeaeneHHOn MnepuoauyYHOCTBIO,
KOoTopasa Ansi pasHbIX 9NeMeHTOB cucTeMbl BapbupyeT oT 2 go 20 ner.
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ABapuiHbIN PeMOHT HeObXoaMM NpuW NMOBPEXOEHUSX B pe3yrnbTaTe aBapun,
NaBOAKOB W APYrMX CTUXWAHbIX 6Geacteui ana  TOro, 4ToObl BOCCTAHOBMUTH
paboTOCNOCOBHOCTL MAPOMENNOPaTUBHON CUCTEMBI.

HapgexHocTb paboThl KaHana onpeaensieTcsi NPonyCckom pacyeTHbIX PacXxodoB
BOAb! NPY NMPOEKTHbIX CKOPOCTSIX U YPOBHSIX 6€3 3aunennst u 3apactaHus roxa.

5.4. bopbba ¢ opraHu3aLMOHHbIMU NOTEPSIMU B Y30eKucTtaHe

AHanna TeXHN4eCcKoro CoCTosaHne rmgpomenmopaTtmsHon cuctembl ABIT nokasbiBaer,
4yTo ABI1, co3gaHHble Ong aPPEeKTUBHOIO ynpasneHns u pacnpegeneHs Bodbl Ha
YPOBHE BHYTPUXO3ANCTBEHHbLIX CETEeN, TaK U He CTanu YyCTOMYMBBLIMWU CTPYKTypammu
camoynpasneHus sogonoTpebutenen.B pesynbtate HE3HEKTUBHON AEATESNTBHOCTU
accounauumn BogonoTpebuTenen yxyawunocb TeXHUYECKOEe COCTOSHUE BHYTPU-
XO3ANCTBEHHbIX OPOCUTENbHbLIX CETEN U MMOAPOTEXHUYECKUX COOPYXKEHUNA B HUX, HE
OKa3aHbl KayYeCTBEHHble BOLOXO3ANCTBEHHbIE YyCnyrn depmMepckuMm XOo3sncTBam U
APYTMM CeNbCKOXO3ANCTBEHHbIM NpeanpusaTuam, Habnogancsa pocT KpeauTOpCKon n
AebuTopCKoM 3a40MKEHHOCTEN accoLmaLni.

TexHonornyeckne npobnemsl UCMNOMb30BaHUA BOAHbLIX PECYPCOB CBA3aHbI,
npexae Bcero, C YyCTapeBleW W W3HOLEHHOW WHAPAaCTPYKTYpon, a TaKke C
MeAneHHbIM BHEAPEHWEM COBPEMEHHbIX CUCTEM YMPaBIieHUS U UCMNOMNb30BaHUA
BOAbl. VI3HOLIEHHOCTb OpOCUTENbHbLIX CUCTEM U TUAPOTEXHUYECKUX COOPYXEHWUN,
SKCNnyaTupyeMbix B TeYeHne LeCATUNEeTUN, BbiCOKasi 3HEpProeMKOCTb WU HUu3kasi
NPON3BOAUTENBHOCTb TEXHOSIOMMYECKOrO 0B0PYAOBaAHUA U KOHCTPYKUUIA NPUBOOAT K
3Ha4nUTenbHbLIM MOTEPsIM  BOAbl WM BbICOKUM U3gepxKkam ee [JOCTaBkM [0
notpebutenen.

N3 obwen npotsokeHHOCTM 155,0 ThIC. KM XO3ANCTBEHHOW W BHYTPU-
XO3ANCTBEHHOM CETU, TONbKO 18,1 TbiC. kM uUnn 12,1% NponoXxeHbl B NOTKOBbLIX CETHAX
n 14,4 TbIC.KM UMeEKT OEeTOHHYIO OB6NMLOBKY, a oOcCTanbHasi 4acTb MNPOXOAUT B
3eMISAHbIX pycnax.

Bornee Toro, 12,0 Teic.kunomeTpoB unun 44% marncrpanbHblX U MEXXO3SANCT-
BEHHbIX KaHanoB TpebylT nNpoBedeHUss peMOHTa U BOCCTaHOBMEHUSA, 4,5 ThiC. KM
nnn 16% — PEKOHCTPYKUMKN, a U3 XO3ANCTBEHHOW U BHYTPUXO3ANCTBEHHOW CETH,
Haxogaulenca Ha ©OanaHce accoumauuni BogonoTpebuTenen un  epmepcknx
xo3amncTe 65,2 Tbic. kM unu 42%, TpebyloT pemMoHTa u BOCCTaHoBneHus, a bonee
10% — PEKOHCTPYKLMN.

3HaunTenbHast YacTb CyLLECTBYIOLWIEN NOTKOBOW CETUM uUcnonb3lyeTcs Gonee
30 neT npaktnyeckn 6e3 TeXHMYECKOro OBCNYXMBAHUSA, B CBA3M C YEM, TEXHUYECKOE
coctosiHne 70 % NOTKOBBIX CETEN OLIEHMBAETCS Kak HeyOoBMNeTBOPUTENbHOE, YTO
Takke TpebyeT NX PEKOHCTPYKLMM 1 3aMEHbI.

B Takon cutyaumm 35-40 % 3abupaembix M3 MCTOYHWKOB BOJ C MOMOLLBIO
HACOCHbIX CTaHUMIA NN CaMOTEKOM TepPSeTCa U3 OPOCUTENBHBIX CUCTEM (CeTen).

Kpome TOro, OCHOBHasi 4acTb TMOPOTEXHUYECKUX COOPYXKEHUN CUCTEMBI
BOAHOIO XO3ANCTBa OLEHMBAETCS KaK (PM3MYeCcKn WU3HOLLEHHas W  MopasibHO
yctapeBwas. W3 cywecTtBylOWmnX KpynHbiX 42 rugpoysnos (C  nNpornycKHOW



99

crnocobHocTblo Gonee 100 m%/c), 18 TpebyloT 3aMeHbl M MOZEPHM3ALMU MUOPO-
MexaHnyeckoro obopynoBaHus, 5 rmapoysnoB HYy>KOAKTCS B NOSTHON PEKOHCTPYKLNN.

ManoBoaHble nepuoapbl, y4acTUBLUMECS B MOcnegHue roApl, npuwegwas B
HenpurogHoe COCTOSAHME OCHOBHAasi 4YacCTb XO3SUCTBEHHOW U BHYTPUXO3SNCTBEHHOW
NPPUraLIMOHHOM CETU NPUBOAAT K YXYALIEHMNIO COCTOSHUSA OpOLLUaeMbIX 3eMerb U, KakK
cneacTeme, K WUX BbIXOQY W3 CENbCKOXO3ANCTBEHHOro obopoTta. HauvHaa ¢
1990 roga, B LUENOM MO CTpaHe BbILWAN U3 CENbCKOXO3SMCTBEHHOIrO obopoTta bonee
298,5 ThIC. ra opolwaembix 3emMernb. HecMoTps Ha 9TO, y4MTbiBast BbICOKYKO CTeneHb
3aBUCUMMOCTWN 3eMnefenus OoT uppurauum, cutyauus MOXeT elle Oonbliue yxya-
WMTbCA C YBENMYEHMEM 3acCyLUNIMBOCTU B CrydYae W3MEHEHUs KnumaTta W
npoAosmKaroLerocs NnpUMeHeHnsa HeadeKTUBHbBIX MeTO40B NONMNBA.

OpaHoM 13 BaXHbIX NpUYMH criaboro pasBuTUS BOAOXO3SIMCTBEHHON CUCTEMDI
CTpaHbl SABMNAETCA HU3KUA TEXHONOMMYeCcKMn noTeHuman BOOOXO3AUCTBEHHbIX
opraHusauun (BXO).

B HacToswee Bpems maTepuanbHO-TEXHUYeCKyto 6a3y Bcex BXO cucremsl
MwuHucTepcTBa BOAHOIO XO3SIMCTBA, B TOM 4YMCHEe PaWOHHbIX OTAENOB uppuraumu,
MOXHO OLEHUTb, KaKk HegOoCTaTO4MHO pa3BuTylo: HabniopjaeTcs HexBaTka uvppura-
LUMOHHO-MENNOPATUBHOM TEXHUKM; OTMeYaeTcsl KpanHe crnabas OCHaLWEeHHOCTb
COBPEMEHHbIM MPOU3BOACTBEHHBLIM, TPAHCMOPTHbLIM, nabopaTopHbIM, WHGOpPMa-
LMOHHO-KOMMYHUKALMOHHBIM 1 0OUCHBIM 060pyaoBaHNEM.

Hanbonee cnabbim 3BEHOM OCTaeTCHa YY4ET pacxo4oBaHUSA BOAbl HA HUXKHEM
ypoBHe, B 0COBEHHOCTU Ha rpaHuue Bogonotpebutenen. Ha 6anaHce MuHBoaxo3sa
nmetotrca 18 142 egmHuy rmaponoctoB, M3 HUX 9528 eannHuy unm 52,5 % TtpebytoT
pemoHTa, 1879 eguHuy wunm 10,4 % TpebyloT pekoHCTpyKuun. Takke, Ha
BHYTPUXO3ANCTBEHHbIX OPOCUTESbHBIX ceTax umetotes 41 130 eguHML rMaponocToB,
n3 HMX TpebytoT: pemoHTa — 17 955 (43 %), pekoHcTpykummn — 2380 egnHuy, (okono
6 %).

Ans ynyyweHns TEXHUYECKOro COCTOSIHUS BOLOXO3SNCTBEHHbIX OOBEKTOB U
MMAPOTEXHUYECKNX COOPYXEHWUWA, YMEHbLUEHMSI MOTEPb BOAblI MPU €e OOCTaBke U
NOBbILLEHNSI CMOCOBHOCTM OPOCUTENBbHOM CUCTEMbI pearnpoBaTb Ha MEHSIHLLMECH
noTpebHOCTM KynbTyp B BOAE, a Takke ANS YydleHUs KavyecTBa MPPUraLMoHHbIX
ycnyr nnaHupyeTcsi co3datb €eOuHYH WH(OPMALMOHHYH CUCTEMY MO BOLHbIM
pecypcaM C WCMNOfb30BaHMEM COBPEMEHHbIX METOAOB BeAeHWUs ydyeTa pacnpe-
aeneHna n notpebneHna Boabl, cbopa M aHanusa mHpopmaumm o6 obbemax u
3anacax BoApbl, cbopa [aHHbIX O COCTOSIHAM BOAHbLIX PECcypcoB, Crnpoce U
NpeanoXeHnn Ha Boay.
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