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BBeaeHue

[aHHbIn 0630p NOAroTOBMEH B COOTBETCTBMM C «[1naHOM peanu3aumm OCHOBHbIX
HanpasneHun ycunenus gearensHoctn MKBK», ogobpeHHbIM 1 pekoMeHO40BaHHbIM
K ncnonHeHuto Ha 63-m 3acegaHun MKBK (18-19.04.2014 r., TawkeHT). «[1naH...»
BKMOYaeT 4YeTblpe Hanpaenenus: (1) Bogocbepexenwue; (2) BHegpeHne NYBP kak
WHCTPYMEHTa «3eNeHoro» pasBuTUS U ajantauuMM K U3MEHEHUo KrvmaTa,
(3) MNoBblWeHMe kKayecTBa M TOYHOCTM y4yeTa BOAHbIX pecypcoB; (4) YkpenneHue
noTeHunana pernoHarnbHbIX M HaUMOHambHbIX OpraHusauun. [na peanusayuu
«lMnaHa» No Kaxaomy HanpaBneHUIo co3fdaHbl pernoHarnbHble paboyve rpynnel. Ha
HauuoHanbHOM ypoBHe 4neHbl MKBK B cBoumx cTpaHax co3ganu no Kaxgomy
HanpaBfeHW HauuoHanbHble paboune rpynnbl (HPI) w©3 4yncna MeCTHbIX
cneumanucToB. 3agaya HPIM — c6op nHopmauum o ToM YTO yxKe caefniaHo B CTpaHax
No [daHHOMYy BOMPOCY, Kakue MofyvYeHbl pesynbTaTbl, aHanuM3 CTeneHn
AOCTaTOMHOCTU U OEUCTBYIOLWNX MePOonpuUATUN NS YOOBMETBOPEHUS HYXO CTpaH
pernoHa n paspaboTka nporpaMmmbl AanbHenwnx paboT Ha CTPaHOBOM YPOBHE.

6 wwoHa 2017 roga B Awxabage B pamkax LleHTpanbHO-A3naTckoro
aKornornyeckoro popyma «MHmumnaTtmea gnsa COTpyaHUYECTBa NO OKpyXaroLen cpene
n yctondmsomy passutuio B LleHTpanbHon Asumnx» pabodas rpynna no sogocbepe-
XeHuto npoeena pabo4vee cosellaHve C y4acTUeM npeacTaBuTeNeN HauMOHanbHbIX
paboumx rpynn u3 YsbekucrtaHa, KasaxcraHa, TypKMeHUCTaHa v npeacraButenemn
pernoHanbHoOu rpynnbl No Bogocbepexeruto ns HALL MKBK.

OCHOBHOM aKkUeHT guckyccui Obin HanpasneH Ha BOMpoChl BogocbepexeHns
KaK Ha ypOBHe Mons, Tak U NPUHATUS Mep Ha YPOBHE MaructparnbHbIX KaHanoB w
CHWXXEHMM NOTEPb NPy TpaHCNOPTMPOBKe BoAbl. 10 ntoram 3acegaHus 6ui1n10 peleHo
YyfeHam HaumoHarnbHbIX paboynx rpynn OT CTpaH HanNpaBUTb CTPaHOBLIE AOKNaAbl MO
BOAOCOEPEXEHUIO MO COrnacoBaHHOW CTPYKTYpe pernoHanbHOW rpynne Ana nogro-
TOBKM AoKnaga Ha tobunenHon koHdepeHumn MKBK B Hos6pe 2017 roga B r. Taw-
KEeHTe.

Ha coBewaHumn paboumx rpynn npeactaBuTenn CTpaH oTMedanu, YTo Mepbl No
Bonpocam BogocbepexeHnsi Ha ypoBHe BaccenHOB peKk U MarncTparnbHbiX KaHanos,
NPOBOOATCA BO BCEX CTpaHax B COOTBETCTBUW C TOCYAApPCTBEHHbIMW MNilaHamu
pa3suTusa. Ha atn Hyxabl BblgenawTcs 6onblume cpeactea ¢ npuereyYyeHmem 0onb-
LWMX WMHBECTUUUN MeXOyHapoAHbIX napTHepoB Mo passutuio. OaHako pasButue
BogocbeperaroLumx TEXHOMNOMIN OPOLLEHNS HA YPOBHE MONsS U BogonoTpebutenen B
KaXXQouW CTpaHe HaxoAUTCsA Ha HegocTaToOdHOM ypoBHe. Wmea B BuAy, 4TO
LleHTpanbHO-A3naTCcKnin permoH HaxoauUTCA B YCINOBUSX XECTKOro geduunTta BOHbIX
pecypcoB M C y4eTOM CYLLECTBYIOLMX M MOBCEMECTHO LOCTYMHbIX Bogochepe-
rarowmx TEXHOIOMMN opoLleHnsd, Hanbonee BaXKHbIM, ABNSIETCA NpoBeCcTM paboTkl No
OLEHKe N BO3MOXHbIM MyTAM pPas3BUTUA UMEHHO B 3TOM HarpasreHuu.

B paHHOM o0630pe wucnonb3oBaHbl MaTepuanbsl HauuoHanbHoOW pabdoyen
rpynnel  Y3bekuctaHa, matepuansl KoHuenuuu passutuss BOLHOMO XO3ANCTBA
Pecnybnukn Y3bekuctan Ha 2020-2030 rogbl, maTepuansl U nHdopmaums n3 6asbl
3HaHun HAL MKBK, a Takxe n3 gpyrmx MCTOYHUKOB.



CpenaH akueHT Ha Bogocbeperatolume Mepbl U MEPONPUSATUS HA OPOCUTENb-
HOW CeTW, NNaHUPOBaHME BOAOMONb30BAHUS HA MEXXO3SWCTBEHHbLIX WM BHYTPU-
XO3SWCTBEHHbIX KaHanax, Ucnonb3oBaHne Bogocbeperalmx TEXHUK U TEXHOMOriA
Ha ypOBHE OpOLLAeMOoro Mnossi.

[aHHbIn 0630p BogocOeperaolWmnx TEXHUK U TEXHOMOIMM npeaHasHadeH ans
cneunanucToB BOOOXO3ANCTBEHHbIX OpraHn3auum, knactepos, koonepaTtmsos, ABI1 n
dhepMeEpPCKMNX XO3ANCTB.



|. BogonoTpebrieHne cennbCKOXO3ANCTBEHHbIX
KynbTyp

1.1 OTeyecTBEHHbIN ONbIT onpeaeneHnsa sogonotpeodbneHna CXK

Pexnm opolweHns onpegenseTca  HOPMOW, YMCNIOM W Cpokamu  Monuea
BblpalumBaembIiX KynbTyp. OH 3aBUCUT OT BMONOrMyecknx oCoObeHHOCTEN pacTeHUn,
KNMMaTUYECKNX, MOYBEHHBIX U TMAPONOrMYECKNX YCNOBUIA OpoLlaemMbix 3emensb [1].

CopepxaHue Bnarn B NoyYBe B €CTECTBEHHLIX (MPUPOAHbLIX) YCIOBUSX MOXET
N3MEHATBCS OT COCTOSHUS YBMNAXXHEHWA Ha YPOBHE TMIPOCKOMMYECKOW Briarn Ao
YPOBHS NOMHOW BNaroeMKocTu. [Ina pacTeHun HexxenaTtenbHbl Kak He4OCTaToK, Tak U1
n3bbITOK Bnarn. HopmanbHble YCNnoBMsA pocTa CO3JaloTca Torga, Korga B MnoyBe
40-50% nop 3aHATO BO34YyXOM, OCTafbHble MNPOMEXYTKU MeXAy MNOYBEHHbIMU
yactTuyamn 3anonHeHol Bogon. O6GbIMHO Takoe yBnaXHeHwe HabnogaeTca npu
HacCbILLEHMM MNOYBbI Bflaron 40 COCTOSHUSA MOSIEBOW BNAroeMKOCTU, ONpeaenisieMon B
OCHOBHOM KanumnsipHON CKBa>XHOCTbIO MOYBbI.

YBRnaxHeHne MoyBbl He OCTaeTCA HEeU3MeHHbIM Ha MNPOTSXKEeHUW nepuoaa
BereTaumu, NodTOMy B MPUPOAHBLIX YCIOBUSIX CMOXHO MOCTOSIHHO MNOAAEpXMBaTb
ONTUManbHYH YBMaXHEHHOCTb. PacTeHUs CHMXalT WMHTEHCUMBHOCTb pocTa Mpwu
YMEHbLUEHUN BNAXXHOCTM OT ONTMMAarbHON BENUYMNHbBI, HO POCT UX HE MpeKpallaeTcs.
CHMXaTb BMaXHOCTb [0 KPUTMYECKOM BenuuYMHbl (BMaXXHOCTU 3aBsiaaHus)
HegonycTuMo.

BnaxHocTb 3aBagaHuWs HacTynaeT Ans CynecyaHblX MoYB nNpu 0BbeMHOW
BnaxHoctn 4-6 %, nerkux cyrnvHkoB — 6-8 %, cpegHux cyrnvHkoB — 8-10%,
TshkenblX cyrnmHkoB — 10-14%.

MNMon BogonoTpebneHnem cenbCKOXO3ANCTBEHHbIX KyNnbTyp NMOHMMAaOT pacxon
BOObI HAa onpefenéHHoW Mnowaamn 3a Nepuo Beretaunym pacTeHUn: BblpaXaeTcs B
m*/ra unu B Mm [2].

KoacbcpmumneHnt  BogonoTtpebnenus  (yoenbHoe  BogonoTpebnenHue) —
KONUYeCcTBO BOAbl, M3pacxXxogOBaHHOM 3a BeretauuoHHbIM nepuod Ha 1 TOHHY
npoaykumn. BoponoTtpebrneHve onpenensitoT  3KCNEepUMEHTanbHO Ha OCHOBE
ypaBHeHUs BoAHOro ©OanaHca B pe3ynbTaTte MHOroneTHMX HabnwogeHun 3a
ocagkamu, 3anacamMmu Brarv B nodse, noTepsamu Boabl U T. 4.

BogonotpebneHne nameHseTca B 3aBUCMMOCTU OT BHELUHMX YCMOBMMW, BuAa
pacTeHWn, YPOBHS arpoTexHukn. CodeTaHne OpOLLEHUS C BbICOKOW arpOTEXHUKOWN,
NpUMeHeHnem yaobpeHun [aéT MakcMmanbHOe MOBbIWEHME  YPOXaWHOCTU
CENbCKOXO3SANCTBEHHbIX KynbTyp MpU YyMEeHbLUeHUM KoadduumeHTa BogonoTpeb-
nexus. KoadpdpuumneHTtbl BogonotpebneHnsa KonebrnioTcs B LWIMPOKMX Npeaenax B
3aBUCMMOCTU OT MPUPOOHO-KMMMATUYECKUX YCIOBUA KOHKPETHbIX feT, MOoYB U
YypOBHS arpotexHuku. Akagemunk A.H. KOCTAKOB Aan OpUEHTUPOBOYHbIE 3HAYeHUS
KoadpdumumeHTta BogonoTpebneHns ana ycnosun CpegHen Asvn, 3aBOMMKbA U
YkpaunHbl (M3/T): ans 3epHoBsbix 1100-550, xnonyaTtHuka 1800-900 (Mpu ypoxaitHocTy



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

MNMonyyeHne BbLICOKMX rapaHTUPOBAHHbIX YPOXaeB CerbCKOXO3ANCTBEHHbIX
KynbTyp BO3MOXHO NpW UX ONTUMansHOM BogonotpebneHun [4].

BopoonotpebneHne nond, 3aHATONO CeNbCKOXO3SAWCTBEHHOW  KyrnbTypow,
pacxogyeTcs Ha TpaHcnupauuio (ET) n ncnapenune noussbl (En) [2]:

OBanoTpaHcnupauus onpeaensieTcs no gopmyrne:

E=ET+En

Ha ncnapeHne ¢ NOBEPXHOCTM NOYBLI AEUCTBYKOT TOSbKO (PAKTOPbl BHELLHEN
cpedbl, a TpaHcnupauus oO6ycrnoBnMBaeTcs B3auUMHbIM BIMAHWEM BHELUHUX U
BHYTPEHHUX hakTopoB pacTteHnin. Onpenenutb 4onu TpaHcnupaumm ET n ncnapenus
nousbl En B BOgonoTpebneHun CnoxHO, MO3TOMYy KX OObIMHO OMpeaenstT Kak
eanHoe Lenoe.

CyulecTByIOT crnegylolime MeToabl onpeaeneHns BoaonoTpebneHms: metToap
HEeMOCPeACTBEHHbIX TOMEBLIX W3MEPEHWUWA; pacYETHble METOAbl; 3AMMNMPUYEcKme
3aBUCKHMOCTMW.

Memod eodHoz20 6anaHca (MBB) ocHoBaH Ha ypaBHeHUM BogHoOro 6anaHca
nonda. OH gaeT JOCTaTOYHO HaAeXHble AaHHbIE U MPUMEHSIETCA B cny4dae rinybokoro
(5-10 ™) 3aneraHvs YypOBHA T[PYHTOBbLIX BOA4. Torda BraroobMeHoM Mexay
FPYHTOBbIMM W MOYBEHHBIMW BOAAMUM MOXHO MNpeHebpeyb. OTUM MEeTOLOM MOXHO
BbIYMCNATbL AeKagHOe M MecsiyHoe BogonoTpebneHne pacTeHvun Ansi O4HOPOAOHbIX
noys ¢ norpewHocTbio 10-12%, a ana HeogHopoaHbIX okono 15%. HegocTtaTok aToro
mMeToda — B €ro TpygoeMmKoCTM u HeonepatuBHOCTU. OH AaeT Nuib OCPeLHEHHYIo
BENNYMHY BO4ONOTPEDBNEHMS, HE BbIBNASA €ro 3aBUCMMOCTU OT ApYrmx hakTopoB.

CywecTtByloT meopemuyeckue MemooObI pacyeTta CyMMapHOro
BogonoTpebneHns (McnapeHus), OCHOBaHHbIE Ha (PM3MYECKMX 3aKOHAX MCrnapeHus
(metogbl lNeHmaHHa, Tiopka n Ap.), aMnupu4Yeckue MemoObl, OCHOBaHHble Ha
YHKUMOHANbHOW  3aBUCUMOCTW  UCMapeHuss OT  ypoxas, TemnepaTtypbl U
OTHOCUTENbHOM BraxHocTu Bo3gyxa (Metoabl KoctskoBa, Llaposa, AnnaTtbeBa u
Ap.).

[MpOEeKTHble  WHCTUTYTbl CyMMapHoe ucnapeHue  (BogonoTtpebneHue)
NPUHUMAKOT MO pPEeKOMEeHAAUUN HayYHbIX YYpEeXOAeHUA WM paccyUTbIiBalOT Mo
dopmyne C.M. AnnatbeBa, TO €CTb MOMb3YHTCA OMOKIMMATUYECKMM METOAOM.
CornacHo C.M. AnnatbeBy, CymMMapHoe ucnapeHue asnseTtcs pyHkunen gedpuuymra
BMNaXXHOCTU BO3AyXa.

MoTpebHOCTb pacTeHuMn B BOAE Ha MPOTSXKEHUU BEreTaumoHHOro nepuoga
HeOAMHaKoBa M 4YaCTMYHO YAOBMETBOPSETCA BbiNagalolwMMy ocagkamu, OpoCu-
TenbHY0 HOPMY criegyeT nodaBaTb B 3acyLUnvMBble Nepuogbl Ha none He cpasy, a
yactamu [2].

Hopma oTAENbHONO nosmnmMBa paBHa pPa3HOCTKM 3anacoB BOAbl B pPaCHETHOM
crnoe Ao 1 nocrie nonuvea.



Akagemunk A.H. KoctakoB paspabotan HarnagHbli rpadoaHanmTuyeckmi
cnocob onpegeneHns MonmMBHBLIX HOPM W CPOKOB MOMMBA CEJTbCKOXO3ANCTBEHHbIX

KynbTyp.

B TeuyeHne BeretaumoHHOro nepunoga opocuTesibHyr0 HOpMy nogaroT YacCTAaAMU
B cooTBeTCTBUN C U3MEHEeHMEM MOLLHOCTU KOpHeO6VITaeMOI'O cnod, I'IOTpe6HOCTVI
paCTeHMVI B BOAE, eCTeCTBEHHbIM YBINa)XHEeHuem, OonyCtuMbiMKU MNpeaenamm
BIMAaXHOCTMW.

Ha nonveHblIE HOPMbI BIIUSIKOT MOLLIHOCTb MOYBEHHOMO CMNOS U JIMTONOrMYEeCcKoe
CTPOEHME MNOACTUNAKWMX FPYHTOB. Ha ManoOMOLHbIX noyBax, MNOACTUMAEMbIX
XOpOLLO MNPOHULAEMbIMU TPYHTaMK, HOPMbl yMeHblialoT. OkasbiBaeT BMUSHWE U
penbed MeCTHOCTU: Npu BONbLUMX YKITOHaX NOJSIMBHbIE HOPMbI CnegyeT YyMeHbLUaThb.
Ha 3aconeHHbIX 1 CKMOHHbIX K 3aCONEHUI0 NoYBax HOPMbI MONMBOB OonbLUE, YEM Ha
He3aconeHHbIX. 3 onbiTa OpoleHns 3emMerlb YCTaHOBMEHbl Npeaesibl MNOSIMBHbIX
HOPM npu pasHblXx cnocobax nonuBa (m, MM): noBepxHOCTHbIn — 80-120;
poxpesaHne — 15-70; kanenbHbin — 5-10; nognoyBeHHbIn — 5-10 pexunm
OpOLUEHNS C pacyHeTHON 06eCneYeHHOCTbIO YBNAaXKHEHNS.

1.2 BoaHbIN peXXuUM NoYBbI U yripaBrieHMe ero ¢ NOMoLW b NOSIMBOB

dopmupoBaHMe U OUHAMWKaA BOOHOMO peXuMMa MouYBbl M BO34ENbIBAHWME B HEW
pacTeHUN 3aBUCUT OT NPUTOKA COSTHEYHOWN IHEPIrnM, OCAAKOB, TeMnepaTypbl BO3gyxa
M NOYBbI, BETPOBOIO peXxnma 1 Apyrmx KnuMmaTmdeckmx oakTopoB, a Takke TEXHUKN U
cnocoba nonuea, ycnoBui nopayn BOAbl, KOTOPbIM pa3pabaTbiBaeTcss Ha OCHOBE
CyMMapHOro sogonoTpebneHnsa nnu cymmapHoro ucrnapenus [3).

Bopa, nopgaHHas Ha none, 3aHATOE CENbCKOXO3SIMICTBEHHOW KyIibTypoW,
TepseTcs Ha ucnapeHve OAHOBPEMEHHO MO TPEeM COCTaBMALWMM: UCNapeHne c
camMoM MOYBbl, TpPaHCNMPaAUMIO pPacTEHUA U  UCNAPEeHUEe eCTECTBEHHbIX WU
NCKYCCTBEHHbIX OCaZlkoB, MOMNaBLUMX HA BeretaTUBHbIE OpraHbl pacTeHUn BO BPeMs
nonuea.

TpaHcnvpauumio crnefyeT paccmaTpuBaTb kak pu3nMyeckur npouecc, nogyuv-
HAWMnca 3akoHy JanbToHa. lNMocTynneHue v nepegswkeHue BOAbl MO PaCTEHUIO
00ycnoBneHo pasHOCTbIO KOPHEBOrO AaBfEHUSA U OaBEHUSI NMPU UCNapeHun BOAbI
nuctbsamun. pn HacblWweHun atMocdepbl BOASHLIM MapoOM TpaHCNupauus CHWXa-
€TCs, TaK Kak C NMNCTbEB Bfara He ncnapsieTcs.

BenvumnHa TpaHcnnpauuu C NoBEpPXHOCTU NUCTa Mpu ONTMMasribHOM YBRax-
HEeHMM NOYBbI NPUONMXAETCa K UCNapPeHno C OTKPbLITOM BOAHOW NMOBEPXHOCTU TaKowm
Xe nnowaan. B atom cnyyae oHa BygeT 3aBUCETb OT 3HEPreTMYEeCKMX pecypCoB:
COSITHEYHOW paguaumMm W CKOpoCTM BeTpa. 3Ta 3aBMCUMMOCTb NPUBOAMT K
XapakTepHOMY CYTOYHOMY €€ peXumy C MWUHUMAasbHbIMW 3HAYE€HUSMWU B HOYHbIE
yacbl 1 makcumym B 13-14 yacos.

B TeueHune neprona Beretauum opoLleHMe y4acTKOB NPOBOASAT HEOAHOKPATHO.
Mepvoa BpPeMEHW, B TeYeHMe KOTOpPOro BO3HMKAeT HadoGHOCTb B NOnuBax,
Ha3blBAeTCs OPOCUTENbHbIM MNepuodoM. [nNuTenbHOCTb ero 3aBMCMT OT NPOAOS-
XUTENbHOCTM BereTauuM opoluaemMon KynbTypbl. KonuyectBo BoAbl, KOTOpOe
nogaetcs Ha 1 ra opolwaemMoi nnowaan 3a OpoCUTENbHLIN Nepuoa, HasblBaeTcs
OPOCUTENBHON HOPMOW. OTa HOpMa BbLIYMCIISIETCS Kak pasHuua mexay BoaonoT-
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pebneHnem pacTeHu’h M eCTeCTBEHHbIMW pecypcaMu Brarm B MoYBe B Te4veHue
Beretaumm [3]

BenununHy opocutensHon Hopmbel M onpeaenstoT No ypaBHEHUIO:

M=E-P +H-3 +3 —B

ST

loe: E — TpaHcnvpaumsa pacteHmsiMmn (BogonoTpebneHue);

P — konuyecTBO OcagkoB, MOCTynawllee B TeYeHMe Beretauum B aKTUBHbIA Crow
nousbl (ACI);

3, — 3anac snaru B ACI B Ha4yane Beretauuu;
3 —3anac Bnaru B ACI1 B KOHLe Beretauuu;
Brs — konuyecTBo Bnaru, noctynatowiee B ACIT OT rpyHTOBbIX BOZ;

W — ncnapeHue B nepuo Beretaumm.

OpocutenbHas Hopma AofmkHa obecneymBaTth yBNaXXHEHNE TONbKO akTUBHOIO
cnosi noyBbl 6€3 cbpoca BOAbl B HMKHME TOPU3OHTLI, @ Ha OpOLLUEHME, HAOBOopOT,
cnegyeTt ucnonb3oBaTb Brary rpyHToBbiX Bog. [MoaToMy Ha 3emMnsx ¢ 6nu3knm
3aneraHneM rpyHTOBbIX BOJ OPOCUTENbHYHO HOPMY CrieayeT yMeHbLIaThb.

O6bem BOAbI, KOTOPbLIV TpebyeTca nogaBaTth Ha 1 ra opowlaeMon nnowaan 3a
O[WH NONMB, Ha3blBaeTCs NOIMBHON HOPMOW, UMW HOPMOW NOSMBA.

BennunHa nonvBHOM HOPMbl 3aBUCUT OT CTEMEHU YBIAXXHEHUSI MO4BbI K
Hayany nonvea, BENWYUHbI MNOTPEONEeHUs BOObl PaACTEHUSAMU B LaHHYH a3y
pa3BUTUS, BNAroeMKOCTU MOYBbI, FMYOUHLI CNosi NpomMayYvMBaHust noyebl. Ha Hopmy
NonvBa OKa3blBaeT BMUSIHUE BO3MOXHOCTb PerynMpoBaHus Nofgayv Boabl U BOLHOMO
pexunma, a Takke TexHMKa nonvea. YcTaHaBnuBasi NONMBHYKD HOpMY, Heobxoaumo,
4yTOObLI Mocre NonmuBa BoAa HE YXOAMWNA B HUXKENEeXalluMe CIow MouYBbl, Tak Kak 3TO
BeAEeT K MoTepsiM OpOoCUMTENbHON BOAbl, MOXET Bbi3BaTb NMOABLEM IPYHTOBbLIX BOA U
cnocobcTBOBaTb 3aCOSIEHUIO MOYB.

[MonnBHYO HOPMY paccynTbLIBaKOT N0 hopmyne:

m= 100 Ha (r_lw -+ ).,

loe: H — cnon npomavnBaHus;
a — obbemHas macca noysbl;

mp-fo — BII@XHOCTb MO4YBbI NOCMEe MNOfMBa M BRAXHOCTb MO4YBbl A0 MonvBa, % K
abCconTHO Cyxon noyse.
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ObbemHass macca no4Bbl 3aBUCUT OT MEXAHMYECKOro cCOoCTaBa, COCTaBsAs
1,38 rlem® — Ansa cynecyaHblx noys, 1,40 ricm® — ANS NerkocyrnnmHUCTbIX, 1,42 rlem® —
Ans CyrnuHncTbIX, 1,45 rlem® ~ ans TSHKENOCYrnMHUCTbIX 1 1,50 rlcm® — ans rmvy.

B coBpeMeHHbIX YCMOBUSIX pacxod MOMMBHOW BOAbl, €CnvM He npuHMMaTb
XO3SIMCTBEHHbIE NOTEPU, CraraeTcs U3 pacxoda BoAbl pacTEHNEM U NOYBOWA.

TexHuka nonuea formkHa ObITb Takon, YTOOblI BoAa pacxofoBarnach TOMbKO Ha
TpaHcnupauuio pacteHus. [py 3TOM MMeeTcs BO3MOXHOCTb Nodayn BoAbl
HEenoCcpeACTBEHHO B CaMO pacTeHne, MUHys noysy. [MoaToMy Heobxoanmo obpaTuTb
BHMMaHME Ha MexaHuM3M MOCTYNNeHUs BoAbl B PacTUTENbHYH KneTky. BoooobmeH
pacTeHusi cknagblBaeTcsl M3 MNOCTYMNeHWss BoAbl B pacTeHWsi 4Yepe3 KOpHEeBble
BOJIOCKW, €e NnepeaBuKeHue Mo KneTkam pacTeHWs U UcnapeHue 4epes NMCTOBOM
annapar.

Takum o0Opasom, Anss HOpManbHOro pocTa pas3BuTUA NOOro pacTeHus
Heob6X0aMMO MOCTOSAAHHBIA NPUTOK BOAbl KOPHSAM, CrieQoBaTernbHO, Ha NepBbI NNaH
BbIXOAUT PerynupoBaHne BOAHOIO pexmmMa CenbCKOXO3ANCTBEHHbIX KYrbTYyp.

1.3 NMouBeHHas Bnara, ee CBOMCTBA U OOCTYMHOCTb ONSA pacTeHus

BnaxHOCTb NouYBbl ABNSETCA OCHOBHbLIM MOKa3aTenem npu onpeageneHnn CpokoB U
HOPMbI NMoJiMBa CEJIbXO3KYIbTYp.

Mpn onpegeneHHoOM BRAXHOCTU pacTeHWe pacTeT U pa3BMBaETCA.
HopmanbHoe cHabxeHne c/X KynbTyp BOAOW TECHO CBA3aHHO B OCHOBHOM
COCTOsiIHMEM BOAbl B noyse: Bnara B noyBe HaxoauTcs B crnegyowmx gpopmax:

a. XMMUYECKN CBsi3aHHasi Bo4a BXOAWUT B COCTaB pasfiM4YHbIX BELLECTB B
noyBbl B HEOOMbLIOM KONMUYECTBE M HEe MNPUHMMAET y4vactMe B (pU3MYECKMX
npoueccax n Ha ncnapexms npu t=100°C.

6. dm3myeckn cBga3aHHaa (TMrpockonuMyeckass nreHo4yHas TBepaas).
CnocobHocTb nouBbl agcopbupoBaTb MNapbl BOAbl M3 BO34yxa HasblBaeTCs
MMMrPOCKONUYHOCTLIO, a Bnara, norfoweHHaa MOBEPXHOCTbD YacTuulbl MNOYBbI
rmrpockonuyeckon. MakcumanbHOe KOMMYECTBO BOAbl, MNOrMOWEHHOE MOYBOM M3
BO3[yXa, HaCbIWEHHOro napamMv BOAbl, Ha3blBAETCSA MaKCUManbHOW T[UrPOCKO-
NUYHOCTbID. MakcmmarnbHas rUrpoCKONUYHOCTL ABMISIETCA  BaXHeuwen BOOHO-
PM3NYECKON KOHCTAHTOW MOYBbLI, T.K. MO HEW ONPeaensitoT BMAXHOCTb 3aBs4aHUs
pacteHnnn (B3). BrnaxHocTb 3aBsagaHna Ha NErkoCyrnUMHUCTBIX MoYBax COCTaBnseT
3-6%, Ha cyrnMMHNCTLIX 6-12%, Ha Taxensbix 9-15% (puc 1.1).

B. napoobpasHas Boga (MB) HaxoauTcs B no4yse npu nobon cTenexHu
YBMaXHEHWs, OHa 3aHUMaeT nopbl CBOOOAHbIE OT KanenbHO >XWOKOW BOAbl U
nepeaBuraeTcst U3 6onee HacbIWEHHbIX CIOEB B MEHEE HACbILEHHbIE.

r. KanunnndapHasa BoAa 3anoJfiHAET BCE Kanumndpbl NMOYBbl U yOepXnBaeTcH
cnnamMmm MONEKYNAPHOro 1 KanunnAaApHOro HaTsaXeHud, nepenBuraeTtcd BO BCeX
HanpaBleHnAx n AendaeTca OCHOBHbIM MCTOYHUKOM MNTAHUA paCTeHMVI.

a. rpaButaumoHHass Boga (puc.1.1). Koraa Boga 3anoniHsaeT Bce nopbl
MoYBbl, AOCTUraeTcs MNOfHas €ee BraeMKOCTb W Boda nepeasuraeTcs  (3a
NCKINOYEHNEM NNIEHOYHON) Nog OENCTBMEM CUMbl TSKECTU. Takasi Boga HasbiBaeTcs
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rpaBmutTaumoHHas (csobogHas). OTa Boda B nonie 6obiBaeT nocne goxaewn, B nepuog
TasiHUA CHeroBs, B nepuog nonuea (M30biITouHasa Bnara).

e. rpyHTOBaﬂ BOAa — HaxoanTCA B BOOOHOCHbIX CIMOAX MOYBbI.

BnaroemkocTb — 9TO CNOCOBHOCTbL NOYBbLI YAEPXKMBAET HEKOTOPOE KONMYecTBa
BOAbl MpW onpefeneHHbIX YCrnoBusAx. BnaroéMKoCTb 3aBMCUT OT MEXaHW4eCKOoro
cocTaBa nous [3].

VA

&0
70
60
50
40
30 K

-

=) L.Ui

D = ET%? ”‘fﬁfpﬁ@k':‘ﬁ“\%m\ \ -

nerke CpeiHne THAHENBE NoYBkl

Puc 1.1 CogepxaHue Bnaru B % ot o6 bemMa no4Bbl NpU passiM4yHOM
yBnaXXHeHU!

BnaroémkocTb ObIBaeT:

- [TonHaga (MNMB) — Hanbonbllee KonuyectBa BOAbl, KOTOPOE MOXET BMECTUTb
noyBa, Npu 3anosiHeHMe BCex nop 1 nycror.

- HaumeHbwas (HB) — 310 konmM4yecTBO BrarM, NPOYHO YyAepXuBarollaa B
noyse-rpyHTe nocrie cTekaHus rpaBUTaLMOHHOM BOAbI.

Korga BnaxHocTb B novse cHmxkaetca go 60-70%HB, HapywaeTca cnnowHoe
KanunnapHoe nepeasmxeHne Boabl.

Takoe cOCTOsiHME BnarM B TMOYBE Ha3blBAlOT BIAXHOCTLIO paspbiBa
KanunnsipHOM CBA3N. OTa BMAXHOCTb OnM3ka K BMNAXHOCTUM 3aMEeANieHHOro pocTa
pacTEHUA W COCTaBMSET HWKHUW npeaen ontumanbHoW BraxHoctn (B3), 4To
yKasblBaeT Ha HeobXxoaMMOCTb NPOBEAEHNS NONMBa.

B TeyeHue BereTauMOHHOro nepuoda cpefHecyTodyHoe noTpebreHne Boabl
XINOMKOBbLIM MOMeM HeoaMHakoBo. B Havane Beretauum oHo Hebornbluoe, 3aTem
MOCTOSIHHO BO3pacTaeT U Haubonblue BenuWYMHbI AoCTUraeT OObIYHO B Nepuos
Hayana M maccoBOro nrogoobpasoBaHust xronyaTHuka. B nocneaytowmin nepuos
pa3Mmep BoooMNoTpebneHns 3HaunTenbHO CHUXKaeTcs. Tak, AN TUMUYHbLIX CEPO3EMOB



13

C rnybokum 3aneraHmem rpyHTOBbIX BOA NPU ypOXanmHOCTK xnonka-ceipua 30-35 u/ra
CpeAHeCcyToOYHble pacxodbl BOAbl XSIONKOBbIM MOfiEM COCTaBuNW: B Nepuog,
OyToHM3zauum pacteHun 18-20 M°/ra, maccoBoro useTeHust 50-55, MaccoBoro
nnogoobpasoBaHusa 85-90, B Hayane co3peBaHnsa kopobouek 45-50, npu maccoBom
nx cospeBanuyn 25-30 m%/ra (puc 1.2).

Takas ke 3aKOHOMEPHOCTb B M3MEHEHUWN BENUYUHBbI BOOOMOTPEeObneHus npu
MHOM abConTHOM pacxode BOAbl OTMeYyaeTcsa W Ansa  APYrMx MNOYBEHHO-
KNUMaTU4eCKNX U MenMopaTUBHbIX YCITOBUMN.

Lacxod nacu, M3 ea
s 8
= =

s
£
T3

-

YT IYRGIL
A
P}
L=

k-
=1

Lipeduer

01,06 aro? ar o8 or. 0% a1 i

Puc. 1.2. CpegHeCcyTO4YHbIN pacxon Brnaru XfionKoBbIM NoseMm:

1 —nonueg ¢ pacdyemHbiMm crioem 70 — 100 — 70 cm (KOHMpPOIb);
2 — nosnue ¢ pacdemHbiMm crioem 70 — 120 — 70 cm;
3 —nonue ¢ pacyemHsbim crioem 70 — 150 — 70 cm (no MedHuc).

[na HarnagHocTM cogepXaHue Bcex (hopm BOAbl B MOYBE MPU Pa3fMYHbIX
cpenax ysnaxHeHusa [4] npoBogmm cxemy (puc 1.3).

O6uwee KonuyecTtBO BOAbl, NOTpebnsemoe XIONKOBbIM MOMEM 3a BECb
BEreTalMoHHbIN nepuog (Ha TpaHcnupauuio U UcnapeHue M3 NoYBbl) B pasfiMyHbIX
yCnoBusax Takke HeoauHakoBo. OHO 3aBUCUT OT KIMMaATUYECKMX OCOBEHHOCTEN
MECTHOCTW, CBONCTB NO4BbI, YPOBHS ee Nnoaopoaus, rnyovHbl 3aneraHust u cTeneHmn
3aCONEHHOCTN FPYHTOBLIX BOA U psga ApYrMx YCROBUN.

Ha opolweHne xnonyaTHuka B oOnpedefieHHOW Mepe BNUsieT U CTeneHb
NOABEPXKEHHOCTU MOYB 3aconeHuto. Ha noysax, rge pacTeHusi yxke B MOSiogoMm
BO3pacTe HauyMHaKT CTpajaTb OT HaKannMBaloWUXCA B MOYBE CONEW, MOMUBbLI
NPUXOAMUTCS HauMHaTb paHblle W 3a Ce30H pacxodoBaTb BoAbl Gomnblue, Yem Ha
He3aceNneHHbIX NoYBax Npu ToW e rnybvHe 3aneraHnsi rpyHToBbIX Bog. OgHako npu
3TOM JOJKHO ObITb YCUIEHO AENCTBME APEHAXa OpPOLLAEMbIX Y4aCTKOB.
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Puc 1.3 Cxema Bnarum B nouBse

a — cTpagaeT OT HeJocTaTka Brnarw; 1-rpaBuTaUMOHHan BoAa;

6 — onTManbHoe yBnaxHeHue; 2-1erko noaBwkKHas kanunnsapHas Boaa;
B — pacTeHMe WCMbITbIBAeT HeaocTaTky 3-cnabo noaBukHas kanunnapHasi Boga
Bnaru; ;

[ — pacTeHue npekpallaeT pocT; 4-cBsizaHHas Bofa.

O — pacTeHune rmbHer;

MNpwn onpegeneHun pexuma U pasMepa OpOLUEeHUst XNonyaTHWKa cnegyet
yunTbiBaTb TakKke CTeneHb ChMaHMPOBaHHOCTM MONen, YPOBEHb MNPUMEHSIEMOMN
arpoOTEXHWKW,  BENWYMHY  [OOMOCEBHOrO  YBM&XHEHMSI  MOYBbl,  CMOCOObI
BEreTaLUMOHHOrO OpPOLUEHUS!, @ TaKXKe PEXUM UCMOYHUKO8 OPOWEHUSI N CTENeHb
BOA006ECNEYEHHOCTM OPOLLAEMbIX 3EMETb.

PeXxum 1 pasmep opoLLeHUs XIonYyaTHUKa A0MKHbI COOOpa30BbIBATLCS TaKKe
¢ GMonorM4YeckuMmn 0Co6EeHHOCTAMM COPTOB XNOMYATHUKA N YCNOBUSIMU arpOTEXHUKM.

1.4 3apy6exxHbI onbIT yripaBrieHMA NOYBEHHOW Bnaron (Metoauka
®AO)

Moaxonpb! K pacyeTy BogonoTpebneHns nsnoxeHsl B cnegytowmx nyénukauyunax GAO:
Oypen6oc k., Mpront B. (1977) TpeboBaHua K Boge AN CENbCKOXO3ANCTBEHHbIX
KynbTyp. Bein. 24, Annen P.I'.,, lNMepewnpa J1.C., Paec [. n gp. (1998) GBanoTpaHc-
nMpauns CcenbCKOXO3ANCTBEHHbIX KynbTyp: PykoBoACTBO Mo pacyeTy TpeboBaHWn K
BOJE ANA CenbCKOX03ANCTBEHHbIX KyIbTyp. Bbin. 56.

OHu codeprkaTt, KakK TeopeTun4deckoe obocHoBaHMe MeTodonornu, Tak u
pekomMeHaaunn no npakTn4eCcKkomMmy npuMeHeHuto.
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TpaHcnupaums OpolwieHne

Ocagku

NcnapeHre

Ctok
Moasemubin
NnoTok

”01-13eMan71
noTok

Mmy6okasn
bumneTpaunsa

KannunsapHoe
nogHAaATME

Puc. 1.4. BogHbin 6anaHc KOpHEOOUTaeMON 30HbI
(nctouHuk: PAO 56)

Kak wnsBecTtHO [5], MOnMMB CeNbCKOXO3SAMCTBEHHbLIX KynbTyp HarnpasrieH Ha
noaaep>xaHne Heobxoammoro BogHoro 6anaHca B KopHeobutaemom cnoe no4sbl. Ha
puc.1.4 npuBogMTCsa CXxema ctaten BogHoro banaHca.

MoTpebHOCTb CEenbCKOXO3ANCTBEHHBLIX KyNbTyp B BOAE OnNpenensieTcs, Kak
KONM4ecTBO BOAbl, Tpebyemoe pnsi nononHeHuss gedvumta 3anacoB BoAbl B
pesynbTate UCnapeHus ee C NOBEPXHOCTU MOYBbI U TpaHCNMpauum ¢ NOBEPXHOCTU
NUCTbLEB pacTEHNN.

CoueTaHne OByx OTAENbHbIX MPOLECCOB, MPU KOTOPbLIX Mo4yBa TepsieT Boady
Yyepes ucnapeHue, a pacTeHus — 4epes TpaHCcnupauuio, HasbiBaeTCs 3BanoTpaHC-
nupaunen (ET).

NcnapeHne xapakTepusyeTcs NpoLeccom npeobpasoBaHus Bodbl B nap U
yOoaneHusi napa ¢ ucnapsiolein noBepxHOCTy.

[ns npeobpasoBaHua MOneKkyn BoAbl B MOSEKynbl napa TpebyeTtca aHeprus.
OTa 9Heprus obecneumBaeTca MNPAMOM COJNTHEYHOW pagnaunen U, B MEHbLUEN
CTeneHn, TemnepaTtypon Bo3gyxa. 3aMeHa HacbILWEeHHOro Braron Bosgyxa 6bonee
CyXMM 3aBUCUT B OCHOBHOM OT cKopocTu BeTpa. CnepgosaTenbHO, NMpu paccMoT-
PEeHUM npoLecca MWCNapeHUs OCHOBHbIMWU (hakTopamMu SBASIKOTCA COSTHEYHas
pagvauma, Temnepartypa Bo3ayxa, BraxHOCTb BO3yXa U CKOPOCTb BeTpa.

Mo mepe pasBUTUA pacTEHUA U3MEHATCH MOKPbITUE MOBEPXHOCTU, BbICOTA
pacTeHnn 1 nnowagb NMcTbeB. BBuay pasnunuuii B 9BanoTpaHcnupaumm B TedeHune
pasnuyHbIX ctagui pocta K. Ana AaHHOW KynbTypbl OyOoeT U3MEeHATbCS B TeYeHue
BeretTauMoHHOro nepuoga. BeretaumoHHbIn nepuog MoxeT ObiTb nogeneH Ha
YyeTbipe CTagum pocTa: HavarnbHYO, pa3BUTUE pacTeHUs, cepeanHy Ce30Ha U KoHel,
ce3oHa.
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HavanbHasi cmadusi nnvTtca ¢ aatbl nocagaky Ao goctmkerns 10 % nokpbiTus
MOBEPXHOCTU NOYBbI. ANUTENbHOCTb HA4YanbHOro nepuoa 3aBUCKT OT KynbTypbl, €€
pa3HOBMOHOCTM, AaTbl nocagkm u knumata. OKOH4YaHMEe HavanbHOro nepuoda
onpepensetca BpemeHeM 10 % NOKPbITUA 3€MHOW NOBEPXHOCTU PaCTUTENbHOCTLIO.
[ns MHOroneTHuMx KynbTyp AaTa Nocagkym 3aMeHsIeTCA 0AaTOW «O3efieHeHus», T. e.
BPEMEHEM MNOSABNEHUS HOBbIX NINCTLEB.

Cmadusi pazeumusi pacmeHusi onutcs,, HaunHass ¢ 10 % pJo nomnHoro
NOKPLITUS PaCTEHUAMN NOBEPXHOCTU. DPEPEKTUBHOE MOSNHOE MOKPbITUE ANS MHOMMX
KynbTyp cOBMagaeT C Hayanom useteHus. [na rycton Tpasbl 3pdekTMBHOE MNonHoe
NOKpbITUE MOXeT HacTynuTb npu BbicoTe 0,10-0,15 m. Ons HeBOnNbWMX NOMMIoOHOB
BblCOTa Tpasbl MOXeT aoctndb 0,3-0,5 M 00 HACTynnNeHus NOMHOro NoKpbITUA. ['yCcTo
NnocaxeHHble KOPMOBbIe, TakuMe, Kak JouepHa W KrneBep, OOCTUratoT MOSIHOro
nokpblTns npu Boicote 0,3-0,4 m.

Cmadus cepeduHbl Ce30Ha Ha4NHaAETCA C MOMEHTA MOMHOro 3ppeKTUBHOIO
NOKPLITMS O MOMEHTa Havyana co3peBaHusl.

Cmadusi OKOH4YaHuUsi ce30Ha [NMTCSA C Havana co3peBaHua [0 Y6opku
ypoxas unm nosiHoro onagaHua nuctbeB. Pacuet K. n ET. npuypoyeH k cbopy
ypoxasi, eCTECTBEHHOMY BbICbIXaHMIO U ONagaHuio NIMCTLEB.

1.5 PacuyeT notpe6GHOCTEN B BoAe ANSl CENMbXO3KYNbTYyp C MOMOLbIO
nporpammbl CROPWAT

CROPWAT — 3TO WMHCTPYMEHT NOAAEPXXKN MPUHATUS peLLeHur, pa3paboTaHHbIN
OTgenom pasBuTUSA 3eMernbHbIX U BogHbIX pecypcoB PAO [5].

CROPWAT agns Windows — 3TO KOMMblOTEPHasi nporpamma And pacdera
notpebHocTe B Boge [ANS CENbCKOXO3SMCTBEHHbIX KynbTyp W TpeboBaHuUM K
OPOLLUEHNI0O Ha OCHOBE [aHHbIX O MoYBe, KnNumate u KynbTypax. Kpome Toro,
nporpamma nosBongdeT paspabatbiBaTb rpaukn nonvea AN pasfnyHbIX YCrOBUM
ynpaBreHusa N paccymTbiBaTb CXeMY BOAOCHabXeHUA ANA pasHbIX Mogenen nocesa.

Bce npouegypbl pacdeta, wucnonbdyemble B nporpamme CROPWAT,
OCHOBaHbl Ha Tpex nybnukaumsax ®AO cepumn «Uppurauma n apeHax», a UMEHHO
Ne 24 «Boponotpebnenue kynbTyp», Ne 33 «Peakuus ypoxxanHOCTM Ha BOAy» WU
Ne 56 «OBanoTpaHCcnupaumsi CENIbCKOXO3ANCTBEHHbIX KYNbTyp».

PaspaboTka Takon nporpammbl Ha CTporon metoamyeckonm ocHose DAO
SIBUNOCb 3HAYUTENbHbIM MPOrPeccoM B BOAHOM MpakTuke. JTO AaeT BO3MOXHOCTb
pelweHna BoAHOro 6GanaHca 4epe3 OUEHKy dBanoTpaHcnupauun, Kak 3aTpaTHOW
cTaTbk BoaHoOro 6GanaHca. Heobxogumoe pacTteHMsm BoaocHabxeHue peluaeTcs
BOCCTAHOBMIEHMEM 3anacoB BOAbl B KOpHeobOMTaeMOM cnoe C yyeTtom obbema
BogHOro pgeduumta n obbema NOYBEHHOM EMKOCTU, KaK XapaKTepucTuku ee
MOPOBOro NPOCTPaHCTBA M BOAOYAEPKMBAIOLLLEN COCOOHOCTU rPYHTOB.
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1.5.1 NapameTpbl, BBoauMbIe B nporpammy CROPWAT
KnumaTtunyeckune AaHHble

CpegHemecsiyHble  3HA4YeHMsI  CYTOYHbIX — TemnepaTtyp, OTHOCUTenbHas
BMaXHOCTb BO34yxa, MPOAOIMKUTENbHOCTb COMHEYHOro CUSIHUA B 4Yacax, CKOpPOCTb
BeTpa M 0OCagkm HEenocpeacTBEHHO WCMONb3ylTCA ANng BBoAa B nNporpammy
CROPWAT gnsa ETo no metogy lNeHmaHna- MoHTelHa [5].

Temnepamypa. Bbibop pgatbl nocagkuM KynbTypbl U MNPOAOIIPKUTENbHOCTb
NnepBbIX OBYX CTagui pasBuTUSA KynbTypbl (NepBOHaYanbHOro M BEreTaTMBHOMO) BO
MHOIOM 3aBUCSAT OT MMHMMarbHbIX TEMNEPaTyp, a NPOAOIPKUTENbHOCTb BTOPbIX ABYX
cTagum passuTUa KynbTypbl (UBeTeHue/hopMupoBaHue nnogoaneMeHTa m coop
ypoXasi) BO MHOTOM 3aBUCUT OT MakCMMarbHbIX TeMnepaTyp.

Ocaodku. MNporpamma CROPWAT npeanaraet Habop MeTOAOB ANSA OLIEHKM
acpbdpekTnBHoro konmyectsa ocagkoB (ER), kak ponn ot obuwero konuyectsa
ocafKoB.

Adpyaue knumamuyeckue napamMempsbl. (OTHOCUTENbHAs BMAXHOCTb
BO3[yXa, CorHeYHas paaunaumsi, CKOpocTb BeTpa).

dBanoTpaHcnupaumsa atanoHHoun KynbTypbl (ET,). NMporpamma CROPWAT
paccynTbiBaeT CYTOYHYIO 3BanoTpaHcnuvpauuio KynbTypbl (ETc) Ha ocHoBe
paccyYMTaHHOW 3BarnoTpaHCcnupaumm rmnoTeTMHECKONn 3TanoHHOM KynbTypbl, KOTOPOW
ABNAeTcAa Tpasa.

Hdama nocadku. Camasa paHHss pekoMeHayemas gata nocagkm — 9TO Ta
AaTa, Korga yctonymBas TemnepaTypa Bo3gyxa BecHou nogHumaetcs Boiwe 0-15 °C
B 3aBUCMMOCTW OT KyNnbTypbl.

lMpodosmKkumenbHOCMb 8e2emayuoHHO20 nepuoda. CKOpPEKTUPOBaHHbIE
AaHHble Mo NPOAOSMKUTENBHOCTU 4YeTblpex cTagun pasBuUTUS KyrbTyp 3a BeCb
BEreTaunoHHbIN Nepuoa Ansi OCHOBHbLIX KyNnbTyp (4Na puca NpuBoaATCS AaHHbIE MO
NPOOOMKUTENBHOCTH WECTU CTagun pasBuUTUS).

KoacdpchbmumeHTbl  KynbTyp. B OCHOBHOM  MOXHO  MCMNOSb30BaTb
KO3 PULUMEHTbI KyIbTyp, 3aroXeHHble no ymondaHuio B nporpammy CROPWAT
aanee HeobxooMMO BBOOUTL KOSMPAULMEHTLI KYNbTyp C Yy4ETOM KNUMaTUYECKUX U
COPTOBbIX OCOBEHHOCTEN MECTHbBIX COPTOB.

pacdmk npoBeaeHuss nonuBoB 6Gorblue 3aBUCUT OT U3MEHEHUS NYyOUHbI
KOPHEN pacTeHUW, HeXenu OT KOI(PMPUUMEHTOB KynbTyp W BOAHO-(OU3NYECKNX
CBOWICTB MOYBbI.

B nporpamme CROPWAT 3anoxeHbl AaHHble MO CcTaHAapTHOW rnybuHe
KOpHEN, HO aTa rnybuHa Gonblue, 4em 310 0b6bIMHO HabnogaeTcs B LleHTpanbHON
Asnn. CpegHasa rnybuHa kopHen Obina m3mepeHa B pamMkax paboT Mo NpoOekTy
WUFMAS, v 3amepbl noaATBEPAUN, YTO OHA MeEHblUe, YeM HopmarnbHas rnybuHa
kopHen anga 6onblNHCTBA KynbTyp no nporpamme CROPWAT.
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NMouyBeHHbIe NapameTpbl B nporpamme CROPWAT

HocTtynHasa nouBeHHasn Bnara (AWC). O6wee konn4ecTBo AOCTYMNHOW BRaru
B nouse (TAM) aBnsetca abCcontoTHON BENUYNHOW, ONpeaensioLlen, CKOMbKO Bnaru
NoTEeHUManbHO KynbTypa MOXeT abcopbupoBaTb U3 NOYBbLI NPU BIIAXXHOCTW MOYBbI B
AnanasoHe OT npefernbHon nonesou Briaroémkoctn (FC — copgepxaHue Bnarn B
noyse nmnocrie OTTOoKa BOAbl NO4 OEWCTBMEM CUIbl TAXECTU) W BMAXHOCTbIO
yctonumBoro 3assagaHusa (PWP — cogepxaHve Bnarm B MoysBe, MNpu KOTOPOM
pacTteHune nornbaer).

OOwee konuyecTBO AocTtynHou Bnarm B noyse (TAM) 3aBucut OT
BENUYMHbI nonesHor Bnaroémkoctn (AWC) n rmybuHbl KOPHEN pacTEHUI.

KoacpchbmumeHTbl uncTOWEHMA M  nerkogocTtynHas MoOYBeHHasA Bnara
(RAM). KynbTypa He [orkHa wm3BnekaTb (MCToWaTtb) CRMLLKOM MHOMO Brarn u3
MOYBbI, TAK KaKk 3TO CHWXAET YPOXXanlHOCTb, U KyNbTypa NOrMBHET, ecnn coaepxaHune
BNnarn B NoyBe AOCTUIHET BAXHOCTM ycTonmumBoro 3aessganuna (PWP). Jona TAM,
KOTOpas SABNAeTCA NerkogocTyrnHonm Ana KynbTypbl 6€3 Cepbe3HOro CHUXeHUs
YypOXXanHOCTKN, HasbiBaeTca nerkogoctynHon Bnarom (RAM). OnHa onpegensietca
koadhpmumeHToM nctoLleHus, B suge gonu TAM [5].

Mopnutka wm3 rpyHToBbLIX BoA. [lporpamma CROPWAT nopgepxusaet
npoBeAeHME PacYETOB BENNYMH €XKECYTOYHOWN 3BanoTpaHCIMpaunn Cenbxo3KynbTyp
C MOMEHTa MX NocagkM W CO AHS NPOBeAeHWst MocreaHero nonuea, npu 3TOM
NoTPeBGHOCTb Ha OPOLLEHNE COKPALLAETCHA Ha KONMMYECTBO BbINaBLUMX 3EEKTUBHbBIX
0CaKoB.

1.5.2 MpuHUMNBLI rMAPOMOAYNBLHOIrO panoHUPOBaHUA

BooonotpebneHne Haxogutca B NPAMOM  3aBMCUMOCTU OT  KIUMAaTUYECKMX,
rMOoporeonorM4ecknx M XO03SANCTBEHHbIX YCNOBUW, OMONOrMYECcKUX OCOBEHHOCTEN
KynbTypbl, €e ypoXXanHOCTKU, cnocoba ruapoMenuopauun n urpaet BaXKHyH posb B
dopmMmpoBaHmMM BoaHOro 6anaHca nons, SIBMSIiCb OCHOBHOW PacxOQHOW cTaTbewn
6anaHca [2].

'MapomodynbHOE paviOHMpOBaHWE Kak UueneBas MeToAuka onpeferneHus
HOPM M pPEeXMMOB opolleHus Obino paspabotaHo A.H. KocTakoBbIM M MOMy4mno
pa3suTue B nocnegyowmx pabortax B.M. Jleroctaesa, B.E. EpemeHko, C.P. PbixoBa,
B.P. Wpepaepa, 6.C. KoHbkoBa n H.®. becnanosa [6] (Tabn. 1.1).

f'mapomMoaynbHoe paloOHMpOBaHME — 3TO [JefneHve TeppuTopunm Ha
TAKCOHOMETPUYECKME eAMHULbI C LEeNbl BbICOKOI(MEKTMBHOINO WCMOMb30BaHUS
3eMenbHO-BOAHbIX PECYPCOB W YCTAHOBMEHUS Hay4yHO-0OOCHOBaHHbIX, AnddepeH-
LMPOBaHHbLIX PEXMMOB OpOLUEHMS, obecrneyMBaloWmnX MoNydYeHne CcTabunbHo
BbICOKMUX YPOXKaeB CeNbCKOXO3ANCTBEHHbIX KYNbTYp.
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Ta6nuua 1.1
XapaktepucTuka ruyapomMoAayfibHbIX panoHOB
Mapomoaynb-
XapakTtepucTuka rnoysbl Apomony
HbI panoH
ABTOMOpPHbIE noysbl (YIB > 3 m)
ManomouHele (0,2-0,5 M) cpegHekaMeHNCTbIE pas3nNYHOro
rpaHyrioOMeTPMYECKOro COCTaBa Ha NecYaHO—Tane4YHNKOBbBIX OTNIOXKEHUAX N Ha |
rmncax, a Takke necyaHbole
CpeaHeMoLLHble cnabokaMeHUCTble Ppas3nMYHOro rpaHyioMeTpuyecKoro
COCTaBa Ha NecYaHO—-Tane4YHNKOBbLIX OTNOXEHUAX N HA TMNcax MOLLHbIE |
CcynecyaHble U NEerkoCyriMHUCTbIe
MoLuHbIe CpeaHe- U TSHKENOCYTNUHUCTBIE U TIINHUCTbIE 1]
MonyrnapomopdHble noussl (YIB 2—-3 m)
MoLHble necyaHble 1 cynecyaHble, a Takke Marno- 1 cpegHeMOLLHblIe v
pas3nnYHOro rpaHyroMeTpMYECKOro cocTtasa
MoLuHble nerko- U cpeaHecyrnMHUCTbIE OOHOPOAHbLIE; TSHXKENOCYTNINHUCTBIE, Vv
obneryatomecs KHM3y
MoLUHbIE TSXKENOCYIMUHUCTBIE U FMNHUCTBIE NNOTHbIE, OAHOPOAHbIE, Pa3Hble VI
MO rpaHyrioMeTpU4eCcKOMy COCTaBy, CITOUCTbIE MO CTPOEHWUIO
MppomopdHbie noyskl (YIB 1-2 m)
MoLuHble necyaHble U cynecyaHble, a Takke U cpegHEMOLLHbIEe Pa3nNYHOro VI
rpaHyriomMeTprnyecKoro cocrtasa
MoLuHble nerko- U cpeaHecyrnMHUCTbIE OOHOPOAHbLIE; TSHXKENOCYTNIMHUCTBIE, Vill
obneryatomecs KH13y
MoLUHbIE TSXKENOCYIMUHUCTBIE U FMNHUCTbIE NNOTHbIE, OAHOPOAHbIE, Pa3Hble IX
MO rpaHyrioMeTpU4eCcKoMy CoCTaBy

Mpu rmgpomoaynbHOM PaNOHMPOBAHWMM BblAeneHbl YeTblpe TaKCOHOMETPU-
YECKMX eAWMHULbI:  MOYBEHHO-KITMMATUYECKU  OKPYr WM 0a3uC, MOYBEHHO-
KnMMaTtuyeckass 30Ha, MNOYBEHHO-MenuopaTMBHasi o6nactb W MAPOMOAYIbHbIV
panoH [7].

NMoyBeHHO-KNMMMATUYECKMA OKPYr — 4YacTb Tepputopuum pecnybnukm co
CBOWCTBEHHbIMU €N reoMopdOnornyeckuMm, KnuMaTu4eckumu, rumgporeosnoru-
YECKMMM NOYBEHHBLIMU YCNOBUSMU N PACTUTENBHOCTLIO.

MoyBeHHO-KNUMaTH4YeCKasa 30Ha — YaCTb MOYBEHHO-KITMMATUYECKOrO OKpyra
C OAHOPOAHBLIMA METEOPOSIOTMYECKUMMN  YCOBUSIMU U OAHMM  TUMOM  MOYBO-
obpasoBaHus.

NouyBeHHO-MenuopaTUBHAA ob6nacTb — 4acTb MNOYBEHHO-KNMMAaTUYECKON
30Hbl C OQHOPOAHBbIMU MMOPOreosIoro-MenIMopPaTUBHBIMWN YCOBUSMU U TEHETUYECKON
6nmn3ocTbio NOYBOOHOPa3oBaTENBLHOIO NpoLecca.

fmppomoaynbHbIA paioOH — 4YacTb MNOYBEHHO-MeNuopaTuBHOM obnacTw,
Xapaktepuaywouwascs O6nm3kMmmn nokasaTensamMmm MOLLHOCTU MOYBEHHOrO MOKPOBA,
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MEXaHW4YeCKOro COCTaBa, CTPOEHUS U CIOXEHWs MOYBOrpyHTa B 30HE aspauuu,
BOOHO-(PM3NYECKNX CBOWNCTB, YPOBHS FPYHTOBbLIX BOZ, ONPEAensiowumMn B LENom
pasMep U pPEXMM OpPOLUEHUSI CENbCKOXO3SINCTBEHHbLIX KynbTyp, W opauHaTy
rmgpomoayns. MmapomoayneM OpoOLUEeHWUsi Ha3BaHO KONMMYECTBO BOAbI, NogaBaemMoe
B OAHY CEKyHOY Ha eauHMLY opoLlaemMoin nnowaaun.

B npeagenax NOYBEHHO-KITMMATUYECKON 30Hbl BbIOENSTCS cnepywouwine
Nno4BEeHHO-MEeNMopaTuBHbIE obnactu:

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

B 3aBMCUMOCTM OT MOLLHOCTN MEXaHNYECKOro CocTaBa, CTPOEHNSA N CITIOXEHMUS
MOYBOIPYHTOB B 30HE aspauum u rnybuHbl rpyHToBbIX BOA, H.®. Becnanosbim
pekomeHgoBaHa [6] wkana wm3 9 rmapomoaysnbHbIX panoHoB (Tabn.1.1). 3710
paiOHMPOBaHUE YYNTLIBAET Pa3NIM4YHOE UCNONb30BaHNE PACTEHUAMU FPYHTOBbLIX BOA
B 3aBMCMMOCTM OT [fyOWHbI WX 3aneraHuss M WHTEHCUBHOCTU YBMaXXHEHUSN
KOpHeobMTaeMoro crosi NOYBbI, YTO ONpeaensieT Ao y4acTus Ux B (OOPMUPOBAHNN
ypoxasi.

MouBbl aBTOMOPGHOro psga (C ypoBHEM rpyHTOBLIX Bog Gonee 3 M) pasge-
neHbl Ha 3 rMApPOMOAYSbHbIX panoHa C y4eTOM MOLLHOCTM MOYBEHHOrO MOKpoBa U
MexaHu4yeckoro coctaBa. [py 3TOM CYrfMHUCTbIE W TMIMHUCTbIE MOLUHbIE MOYBbI
obbeaMHeHbl B OOAWH pPamoOH C Y4EeTOM HE3HaYUTENbHbIX pasnuyuMi B BOOOMNOT-
pebneHun. MoLHble necyaHble U cynecyaHble MOYBbl PE3KO OTNIMYATCA OT HUX MO
BOAHO-(PU3NYECKUM CBOWCTBaM, BOAOYAEpPXMBatoLlen CnocobHOCTM U 3anacom
NpoAayKTMBHOM Brarn. Kak nokasanu MHOroneTHme uccriegoBaHWsi Ha NecyaHblx, a
TaKke ManoMOLLHbIX MO4YBax, ONTUMAarbHbIA MNpeden npPeanonMBHON BIAXHOCTU
30ecCb BblWe, YeM Ha MOLUHbIX CYIMMHUCTBIX M TNUHUCTLIX. B 3TMx ycnoBusix
HeobxogmMmo npoBeaeHne 6oree 4YacTbiX MOMMBOB YMEHbLUEHHBIMU MOSIMBHBIMU
HopmaMu npu 6onee BbICOKOM pacxode OpoCUTENbHOM BOAbI.

MouBbl NnepexogHoro (rnybuHa rpyHTOBbLIX BOA 2-3 M) 1M rmapoMopdHOro psga
(rmyBuHa rpyHTOBbIX BOA 1-2 M) pasgeneHbl Ha 3 rMAPOMOAYIIbHbIX panoHa Kaxabln.
Mpn 9TOM yunTbIBANMChb (hakTopbl, ONpeaensiowme BbICOTY KanunspHOro nNogHATUA
OT TPYHTOBbIX BOA W €€ CKopocTb. [lecyaHble, cynecyaHble, MaroOMOLLHbIE W
CpeaHEMOLLHbIE MOYBbI OTNIMYAKTCA HEDOMbLUOW BbICOTON KanUMNAPHOro NOAHATUSA
— He 6onee 1 m. OgHopoaHoe nnu obneryatLweeca KHU3Yy CTPOEHUEe NOYBOrPYHTOB
NOBbILWAET BbICOTY KanUAAAPHOro nNoAHATUSA. Ha  TskenbiX  pe3koCrnoUCTbIX
MOYBOrpPyHTaX, a TaKkKe CYrNUHKaX, YTKENSWMXCA KHU3Y MO MeXaHUYeCKoMy
COCTaBy, BbICOTa M CKOPOCTb NepeaBWMKEHUSI Briarn OT rPYHTOBbIX BOA 3HAYNTENbHO
MeHbLUE, YeM Ha OQHOPOAHbIX MPW NPOYNX PaBHbIX YCIOBUSAX.
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Il. Bogocbeperarowime TeXHONOrnMmM nosnivBa

CyuiecTtByeT MHOro crnocoboB OpOLUEHMS: MOBEPXHOCTHbIA MONMB, KanernbHoe,
BHYTPUNOYBEHHOE, AOXAEBAHME, C MEXAHWYECKUM BOAOMNOABEMOM, TIMMAHHOE U Ap.

Kaxxgomy Buay OpOLIEHMM COOTBETCTBYHOT CBOM CMOCOObI M TexHuKa
opoweHnsa. Cnocob opoweHuss — 3TO COBOKYMHOCTb MNPUEMOB, YCTPOWCTB MU
TexHunyeckoro o6opyaoBaHuUS, NPUMEHSIEMbIX AN pacnpegeneHns Bogbl Mo
opoLlaemMoMy MOM, YTOObl YBNAXHUTb MNPU3EMHbLIA CrOW BO34yxXa WM pacTeHus,
BBECTM BOAY B MO4YBY, MEPEBECTN €€ U3 COCTOSHWUSA MOSMBHOIO TOKa B COCTOSIHWE
NoYBEHHOM Bnaru, T.e. obecnevynTb pactTeHms He06Xo4MMbIM KONMYECTBOM BOAbI [7].

OcHoBHble TpeboBaHUSA pacTEHUN N CENTbCKOXO3ANCTBEHHOIO NPOM3BOACTBA K
cnocobam opoLleHus, cnegyowme:

e nopaepxumBaTb B KOpPHeoOMTAeMOM cCroe Mo4YBbl 3afaHHble  BOAHbIN,
BO3AYLUHbIA PEXUMbl B COOTBETCTBMW C YCTAHOBMEHHbIMW TrpaHULAMM MX
PErynupoBaHnsl,  MO3BONSIOWMMU  MOnydYaTb  NNAHUPYEMbIA  ypoXKan
CENbCKOXO3SINCTBEHHbIX KYNbTyp;

e (CO3OaBaTb 6J'IaFOI'IpVIFITHbIe ycnosud BHeELUHeN cpenbl, T.€. MUKPOKITUMAT,

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

e Npeaynpexanatb 3abonaynBaHue 1 3acosfieHne noys;

o obecneunBaTtb YCNoBUS ANS KOMMIIEKCHOW MexaHu3auuum 1 aBToMaTusauum
MPOLECCOB  CENIbCKOXO3SIMCTBEHHOTO  MPOM3BOACTBA M pauMOHarbHOro
NCMONb30BaHUS OPOLLIAEMON TEPPUTOPUN;

e YMeHbllaTb PECYpPCHble, MaTepuarnbHble, 3HepreTu4eckne 3aTparhbi.

MpaBunbHbI BbIGOP criocoba opolleHns npegonpenenseT KOHCTPYKUMIO ©
CTOMMOCTb  OPOCUTENBHON  CUCTEMbI, 3(PIEKTUBHOCTL OpOLLUEHUS, BKIOYas
NPOM3BOAMTENBHOCTbL TPyAa Ha Mnonuee, MenuopaTMBHOE COCTOSIHWE OPOLLAEeMOro
MaccuBa, YPOXAMHOCTb CEeIbCKOXO3SANCTBEHHbIX KyrnbTyp U cebecTonMmocCTb
nony4aemon npoaykumn. Kak cBuaeTenbCTByeT OnbIT, HW OAWH U3 cnocobos
OpOLUEHNS He MOXeT ObiTb nNpuemnembiM ANS BCeX cutyauun. B kaxgom cnyyvae
cnocob opoLleHnsa AoMmKeH BbIbupaTbCA B COOTBETCTBUU C KOHKPETHbLIMU NPUPOOHO-
KNUMaTU4eCKMMM 1 coLmanbHO-3KOHOMUYECKUMU YCITOBUSMNA.

Mpn BbIGOpPE cnocoba opoweHnss HeobxoaMMO YyuYuTbiBaTb CregyloLlme
OCHOBHbIe (paKTopbl:

e KNMMaTM4yeckme ycrnoBus (YBNaXKHEHHOCTb TEPPUTOPUM U CKOPOCTb BETPA);

e TOYBEHHbIE YCMNOBUA (CKOPOCTb BMUTbIBAHWUS MOMMBHOW BOAbI B MOYBY,
KoadpdumumeHT dunbTpauumn, rmybuHa MNOYBEHHOrO CNOS WU CTeneHb
OKYNbTYPEHHOCTN NOYB);

e penbedHble ycrnoBusi (YKIMOH 1 CniiaHMpPOBaHHOCTb NOBEPXHOCTW);

e rmgporeoniormdeckne ycnosus (rnybuHa 3aneraHns W MUHepanu3auus
rPYHTOBbLIX BOA);
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e XO3SIACTBEHHbIE YCMOBUSA (HanuMuMe TPyOOBbLIX PECYPCOB, OMbIT NoAen npwu
paboTe Ha nonueBe, CTENeHb MexaHu3auuu roneBblX paboT, cucrtema
3emnenenus, obecneyeHve BbICOKON NPON3BOAUTENBHOCTU Tpyaa);

e PEXUM OPOLLEHUS (AONYCTUMbIE HOPMbI, CPOKM M KONIMYECTBO NOSNBOB);

o Ouonormyeckme ycrnoeusi (xapaktep pasBuUTMS HAO3EMHOWM 4acTu U KOPHEBOM
CUCTEMbI pacTEHUI, ANUTENbHOCTb BEreTaumoHHOro nepuoaa);

e BOOOXO3AIMCTBEHHblE noka3aTenn (obecneyYeHHOCTb XO3sKMCTBa  BOAOW,
Ka4yeCTBO NOSIMBHOMW BOAbl, pa3Mepbl NOSIMBHbIX Yy4aCTKOB);

e 3JKOHOMMYECKMe nokasarternu (KaI'IVITaJ'IbeIe n aKcnnyaTtaunMoHHbIE 3anaTbI).

MpeonoyteHne cnepyeT oTAaBaTb TeM cnocobaM M ToW TexXHWKe MOonuvBa,
koTopble obecnevnBaloT 6Gonee BbICOKYHO MPOM3BOAMTENBHOCTL TpyAda, aBTo-
mMaTM3aumio BodopacnpenerneHns, noaaepxaHve opollaeMbiX 3eMeflb B XOPOLUeEM
MENMOPaTMBHOM COCTOSIHUM N BbICOKME SKOHOMUYECKME MOoKa3aTenu.

Kaxgbln cnocob opolleHuss MMeeT CBOM MpeuMmyllecTBa M HegoCTaTKu
(tabn. 2.1). Hanpumep, NOBEPXHOCTHOE  OpOLUEHME  WUMeeT  creaywolime
npenMyLLecTBa: HU3KUE KanuTanoBOXEHUS; HU3K1e 3aTpaTbl Ha 3Hepruio (Hamnop) u
HU3KMe 3KCnryaTauuoHHble 3aTpaTbl. B TO e Bpems, OCHOBHble HeOoCTaTKu
MOBEPXHOCTHOrO oOpoweHnsa: 6onbline noTepu BOAbl, HU3KaA 3PPEKTUBHOCTb
nonuea 1M NogbeM YPOBHS FPYHTOBLIX BOA, KOTOPbIA NPUBOAUT K BonbInM noTepsam
OpOCUTENBbHOW BOAbI Ha MOMe U B UPPUrauMOHHOW CeTW, yXyALEeHWo Menuopa-
TMBHOIO COCTOSHUA OpOLLI@eMbIX 3eMerlb U Ka4yecTBa OPOCUTENbHOM BOAbI.

Ta6nuua 2.1

MpenmyllecTBa U HeAOCTATKM NOBEPXHOCTHOrO OPOLUEHUS

MpenmyliecTBa HepocTaTkun

e bonblure noTepu Boab!

¢ Huskasa acbdekTMBHOCTL Nonmnea

e [logbem YIB

e BO3MOXXHOCTb pacnpocTpaHeHus
3aboneBaHni pacTeHUn

e Henpremnem npu 60nbLlIMX YKNOHaX
NMOBEPXHOCTH.

e Hn3kmne KannTanoBnoXeHus;

e Huskune 3aTtpaTbl Ha 3Hepruto (Hanop);

¢ Huskune akcnnyaTtauMoHHble 3aTpaThbl;

e Bo3aMoXXHOCTL Nonvea npu BeTpe;

e [MoaxoauT Ansi nonuea pacTeHuHn,
YyBCTBUTESbHbIX K 3a60NneBaHnAM NIUCTLEB.

KanenbHoe w1 poxageBoe cnocobbl  OpOWEHUS MO  CpaBHEHUIO C
NOBEPXHOCTHLIM OPOLLUEHNEM MMEIKT OYeHb OOMblIOe MPEeMMYLLECTBO, OAHAKO WX
OCHOBHbIMW  HegocTaTKamK,  KOTOpble  NPEenaTtCTBylOT B WX  LUMPOKOM
pacnpoCTpaHEHUM  SBASIOTCA:  BbICOKME  HavamnbHble  KanuTanoBrOXeHUs  ”
OOMNONHUTENbHbIE 3aTpaTbl Ha JHEpPruio, noTpebnaemyd Ha CO34aHuMe HYXHbIX
HanopoB B OPOCUTENBbHbLIX cucTemMax (Tabn. 2.2, 2.3).
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Tabnuua 2.2

I'Ipevmyu.l,eCTBa n HeaoCTaTKM AoxaeBaHusA

MpeunmywiecTBa

HepoctaTku

e BO3MO>KHO Ha nosisix co CNOXKHOW
Tonorpaduen, roe HeBO3MOXHO
NPUMEHUTb NOBEPXHOCTHOE OPOLLIEHNE

e [MogxoauT Ans nonuea 6onbLUMHCTBA
KynbTyp

¢ BO3MO)KHO 9KOHOMHOE UCMONb30BaHMe
BOAbl, BbicOKasi 9¢pdEKTUBHOCTb MNONMBA,
NOBbILLEHNE YpOXKaeB

o ObGecneunBaeT LUMPOKYD MeXaHM3aLmto
BCEX CENbX03 paboT U MX BbINOSIHEHNE B
cXXaTble CPOKn

¢ [laeT BO3MOXHOCTb TOYHOIO N3MEPEHUS
pacxofa Bobl Ha ydacTke

¢ YBenuymeaeT KOIUUNEHT 3eMefnbHOMo
ncnonb3oBaHMs

¢ Bbicokasi MOGUITBHOCTL CUCTEM OPOLLEHUS
N paBHOMEPHOE pacnpenenenne Boabl B
none

e Y0o6CTBO BHECEHMS yaoOpeHuin ¢
NONMBHOW BOOOWN.

¢ BbicOkMe HavanbHble KanMTanoBnoXxeHne

e [lononHuTenbHble 3aTpaTbl Ha 3Hepruio,
noTpebnsemyto Ha co3gaHue HyXHbIX
HanopoB B OPOCUTENbHbIX CUCTEMAaX

e HepaBHOMeEpPHOCTL pacnpefeneHns Boabl B
nore npu BeTpe

e [lonve MnHepann3oBaHHLIMW BOAaMM
oTpuuaTenbHO BO3AENCTBYET Ha
NUCTBEHHbIV NOKPOB (OXOT NNCTLEB),
CHWXas ypoxan

e [1po6rembl yNnoTHEHUSA BEPXHErO CNos
MOYBbI, CBA3aHHOro C 06pa3oBaHNEM KOPKH
Ha NOBEPXHOCTM MOYBbI, U NOBbLILUEHHbIV
CTOK

e YCnoxHsieT npoBegeHne cenbxos3 paboT Ha
opoLlaeMoM yyacTke (BcrnaLuka,
KynbTuBauusa/nponorka, ybopka ypoxas).

Taonuua 2.3

I'Ipeumyu.l,eCTBa N HeJOCTAaTKu CUMCTeMbl KanesibHOro opoLweHusA

MpeunmywiecTBa

HepoctaTku

¢ Bo3amorxxHa 6onee BbiCOKasi ypOXKanHOCTb,
cornpoBoxgaemasi 3KOHOMUEeN NOMNNBHbBIX
HOPM, 3aTpaTbl BOAbl HA eaNHULY
NpoayKUMK HUXKe

e [loTepu Bnaru 3a cyeT ncnapeHus
MeHbLUe, YeM Npu JoXaeBaHUN uUnu
NOBEPXHOCTHOM OpOLLEHUN (MEHbLLE
NMOBEPXHOCTb YBMAXHAEMOro y4acTka)

e BeTep He BnvsieT Ha pacnpegenexHvne
Bnaru

e He TpebyeT TwaTensHON NNaHMpPOBKK
MOSIMBHOIO y4acTka, npegoTepallaeT
NMOBEPXHOCTHbLIN CTOK JaXe B COXHbIX
TonorpadnU4ecKmx yCrnoBusix

e ObecneunBaeT nogayvy yaobpeHui
HenocpeaCTBEHHO B KOPHEOOUTaEMbIN
cnon

¢ KonmMyecTBo COPHAKOB MEHbLLE, YeM Npu
Opyrux Metofax opoLLeHus.

e BbicOkMe HavanbHble KanMTanosnoXxeHne

e [lononHuTeNbHbIE 3aTpaTbl Ha SHEPruio,
noTpebnsemyto Ha co3gaHue Hy>XHbIX
HanopoB B OPOCUTESbHbIX CUCTEMAaX

e He npurogHo kak NPOTMBO3aMOPO3KOBOE
OpoLLEeHne

e He npremnemo ansa BcnomoraTernbHbIX
TEXHUYECKMX MONMBOB (NPY NPOMbIBKE)

e TpyaHO AN OpPOLUEHNst MONOAbIX
AepeBbeB (MOCaAoK) B 3aCyLUNNBbIX
panoHax € NecyaHbIMM1 NOYBaMK U
CUINbHbIMU BETPaMM

e KapaunHanbHbI BOMpoc Npu Belibope
OPOCUTESIbHON CUCTEMbI — OnpaBAaHo Nnu
YyBENNYEHMNS YPOXKas N IKOHOMUS BOAbI
KanuTanoBnoxeHnem Ha npnobpeTteHue
CKO.
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2.1 NMNoBepxHOCTHOE OpoOLLUEHMnEe

MonuB no 6opospgam (puc2.1) — Hambonee coBepLUEHHLIN CMOCO6 CaMOTEYHOro
MOBEPXHOCTHOrO OpPOLWIEHNA — MPUMEHHAETCA ANa nonuBa MNpPenMyLLECTBEHHO
LUMPOKOPSAAHbIX NponaLuHbIX KyNbTyp (KYKypy3a, caxapHasi CBekna, OBOLM, Xronyar-
HWK, NNoOOBble MU ArodHble HacaxgeHuust n ap.). NpymeHaeTca Ha He3aCoSeHHbIX
noyBax Ha TeppuTopuM C yKkrnoHamu He 6onee 0,03, Tak kak Npu GOMbLIEM YKIOHE
BOAa pa3moeT 60po3abl, CMOET NOYBY M BbI3OBET €€ 3po3uio [8].

Knaccudmkauma n ycTponcTeo nonmeBHbIX 6opo3a no:
1. rmybuHe 6opo3abl nogpasgensatoTcsa Ha [8]:
- Menkue (8 — 12 cm);
- cpepHue (12 - 18 cm);
- rnybokue (18 — 25 cm).
2. NPOTOYHOCTM — Ha NPOTOYHbIE (HE3aToNNAeMbIe) U TyMble (3aTonnsemMble).

3. no npoduno coyeTaHns — Ha napabonuyeckue, TpaneuuoparnbHble, C
6epmon, ¢ Teppacamu, 6o0po3abl-LLEnn;

4. no anuHe — Ha kopoTkue (60 — 250 m) n gnnHe (250 — 500 m).

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

nonwve no Bopolnam

nonepeyHoe Cedasie NPoTONHLIX y
A Tynbix Gopoan Gopoasu ¢ Teppackamm GOPOAL- e
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MybuHy nonueHbIX Gopo3a (puc.2.2) npuHumatoT 8-25 cm. PacctosiHue
Mexay HUMK 3aBucuT [8] OT BOAONPOHULIAEMOCTU N KanurnspHbIX CBOWCTB MOYB U
AOIMKHO ObITb NPUHATO TakMM, YTOObI KOHTYPbI YBRaXHeHUs AByx cocegHux 6oposg
cMblkanuck. C y4eToM 3TOro pacctosiHne mexay 6oposgamv NpUHUMAIOT: Ha Nerknx
noysax — 50—65 cm, Ha cpegHux — 65—-80 1 Ha Tskenbix novBax — 80—100 cm.

Puc.2.2. UpeanbHoe yBnaxHeHue NOoNIMBHbIX 60po3a

lMonue no mesnkum 6opo3damM MPUMEHAETCS Ha XOPOLUO CrNaHUPOBaHHbIX
NonsX C MENKOCEMEHHbIMWN KyrnbTypamun y3KOpSAOAHOro cesa: NyKOM, MOPKOBbLIO U Ap.
Menkue 6opo3abl umetot rnybuHy 8—12 cm, wnpuHy nosepxy — 30-35 cm.

lMonue no anybokum mynsiM 60po3dam NpUMEHSETCA AN nonvea 6axyeBblX,
OBOLLHbIX W NpOnaLHbIX KyfnbTyp Npu ykrnoHax tepputopumn meHee 0,002. MybGuHa
aTux 6oposa gocrturaet 25 cm, a wupuHa — 60 cm. bopo3abl 3anonHAT BOAOW Ha
rnybuHy 18-20 cm, nocne 4ero nogadvy ee npekpawarT U Boga BNUTbIBAETCS B
nouysy.

lMonue no npomoyHbiM 60po30aM NPUMEHSIETCA ONA OPOLUEHUS BCEX
nponawHblX KynbTyp npu ykrnoHax Tepputopun 0,002-0,02. Tllonue mMoxeT
OCYLLECTBNATLCS C MOCTOSSHHOM WNW NepeMeHHOW NOonMBHOW cTpyen, 6e3 cbpoca u
co cbpocom. Yauwle npumeHseTcsa NonvMeB nepeMeHHon ctpyen. BHauvane Boay
nogatoT ¢ pacxogom 1-3 n/c. Korga Boga nponget 85-90% pnuHbl 60po3abl, pacxoa
ymeHblwaetcsa go 0,5-1 n/c. lNMpn nonuBe yepes Mexaypsabe MNOMMBHAs HopMma
cHuxaeTtca Ha 45-50%, a npon3BoANTENBLHOCTL TpyAa nosbiwaeTcsa Ha 35-40%.

lNonue no 6oposdam ¢ meppacamu SIBNAETCA Pa3HOBUMAHOCTbIO MONMBa no
NPOTOYHbIM Goposaam. [NonuBHble GOpO3abl Hapes3alT Ha PacCTOSIHUK, PaBHOM
OBOWHON wWnpuHe wmexaypsamn — 120-140 cm ogHa OT OPYron; mexay HuMu
HacbinaoT Hebonblon Banuk. Mexay BanvkoM u nonmeHOW Gopo3gon obpasyeTtcs
Hebonbwasn (20-21 cm) Teppacka, Ha KOTOPYH BbICaXMBaKT paccagy OBOLLHbIX

KynbTyp.
lMonue no 6opo3dam—wenam (Tabn. 2.4) NpUMeHAT ANa npoBeAeHUs

BMaro3apsakoBbIX U NPeAnoCeBHbIX NOMNMBOB GOMbLUMMMK MOMMBHLIMW HOPMaMu Ha
y4yacTKax C HeIoCTaTO4YHO POBHOW NMOBEPXHOCTLIO U Ha Mo4YBax co criabol Boaonpo-
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HMUaemocTblo. bopo3apbl-Lenu — obblvHble 60po3abl, B AHE KOTOPbLIX AenatoT Wwenb
rny6éuHon 17-20 cm n wnpuHon 3,5 cm. Obwas rmybuHa 6oposapl-wenn — 35-40 cm.
Pacxon Boabl B kaxayw 6oposgy ysenuuuBaloT B 2-3 pasa. PacctosiHue mexay
6oposgamu-wensammn — 120-140 cm.

Tabnuua 2.4

PekomeHayemble napamMmeTpbl NonvBa Ansa 6o0po3a-wenu u nonoc

CpeaHsasa ckopocTb VKroH boposabl-Lenn [Monocel
BNUTbIBaHWS BOAbI B yAENbHbIN yaenbHbIN
. NOSIMBHOIO | AnuHa, ANvHa,
MoYBYy B NEpPBbIN Yac, pacxoa, pacxog,
yyacTka M M
CM/MWH n/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
(HU3Kas!) 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 2,4-3,0 550 8-10
0,15-0,3 250- 250-
(cpenHss) 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-
0,002-0,004 200 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 UCMONBb30BaTh Ha
XOpOLLO BbIPOBHEHHbLIX y4acTkax C ykrnoHamu He mMeHee 0,002 m Ha no4vBax co
cpedHen 1 crnabor BOOAOMNPOHULIAEMOCTBLIO NMpu rMybuHe 3aneraHus rpyHTOBbIX BOS
6onee 2 m. lNpn nonmeBe no AnvHHbIM 60po3gamM OAHOBPEMEHHO BKOYAETCHA B
paboty ao 100 6opo3a, 4YTo cnocobCTBYET 3HAYMUTENBHOMY YBESTMYEHUIO MPOU3BO-
ONTENBHOCTU Tpyga nonueanblimkoB. [OnvHa 60po3g 3aBUCUT OT MEeXaHUYeCcKoro
cocTaBa Nnoys, YKINoHa opoLlaemMoro ydactka n moxet gocturatb 800 m.

NonuB HanyckoM no nomnocam MNPUMEHSAIOT ANA KynbTyp Y3KOPSAHOro
nocesa: 3epHOBbIX KONIOCOBbIX, OAHOMNETHUX U MHOFOMNEeTHUX Tpas, MOPKOBU, fyKa u
ap. MNpun aTom Boga OBMXETCA NO MOBEPXHOCTU MOYBbLI, NOKPbIBasi ee crnoem 2-3 cM.
[na HanpaBneHnsa ABMXeHUS BOAbl MOMOCY C ABYX CTOPOH OrpaHnYMBaloT Banuvkamu
(nanamn) unn 6oposgamu. MNMpumeHseTca Ha TeppuTopusax ¢ yknoHom 0,002-0,02.

Knaccugpukayusi u ycmpoticmeo rosioc. PasnuyaoT Tpu Buga nonuvea no
nonocam: ¢ rofloBHbIM, 6OKOBbIM U KOMOMHMPOBAHHBIM HaMyCKOM BOAbl Ha MOMMBHYIO
nonocy.
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Mo wunpurHe nonockl gendarcsa Ha y3kue (1,8-4,2 m) n wnpokme (go 35 m), a no
AnNuHe — Ha kopoTkue (8o 50 M) n anuHHble (8o 500 m). LLnpokue nonueHbIe NOMNockI
orpaHu4msatoT Bbicokumu (8o 30 m) n nonornmmn (m = 3-4) otkocamn. PaspasHuBatoT
MX nonocoaenartensamMu-paspaBHMBaTeNsiMM U BOMNOKYLLAMMN.

NMonueB 3aTonneHuem — ApeBHENLINN CNOCOO NOBEPXHOCTHOrO OPOLUEHUA.
MpumeHsieTca npenmyLLeCcTBEHHO AOS1 OpPOLUeHUs puca, FIMMaHHOM OpPOLUEHUN U
NPOMbIBKE 3aCOJSIEHHbIX MOYB. Pexe ero npuMMeHsitoT And OpOLUEHWUS NouepHbl U
3epHOBbIX KyrnbTyp. [onve 3aTtonneHMem NPOBOAAT Ha OrpaxAeHHbIX Banukax nno-
Wwagkax-yekax nnowaabto 0,2-50 ra. Yekn B pncoBbIX XO035MCTBAX MMEKT rOPU3OH-
TanbHY0 NOBEPXHOCTb.

Mpn opoleHnn KynbTyp 3aTOMMEHMEM OYEHb BaXXHO MPaBUbHO YCTAHOBUTL
pacxogbl BOAbl, KOTOpble 3aBUCAT OT CTEMNEeHW CNraHUPOBAHHOCTM U YKIOHa
opoLaemMoun TeppuTopuK, Nowaan Yeka u nosIMBHOM HOPMbI.

UeM MeHblue YKITOH MOBEPXHOCTU Yeka, TeM BbicTpee OH 3anonHsetcs. [Mpu
nnowaan Yyeka 5-10 ra, 4tobbl BbIIMTE NONMBHYKO Hopmy 1000 m°/ra, Heobxoanumo
nMeTb yaenbHbIin pacxod Bogbl 70-90 n/c.ra. Npn Ton Xe HOpMe, HO Npu nroLwaan
yeka 15-20 ra yaenbHbIn pacxoq AosmkeH 6biTb yBenudeH go 110-130 n/c.ra.

2.1.1 CoBepLieHCTBOBaHUe apMaTypbl MOBEPXHOCTHOrO NnosiMea B
Y36ekucrtaHe

MpuMeHeHne TMBKNX M KECTKUX MOSNMBHbLIX WU pacnpeaenuTenbHbiX TpyOonpoBoaoB
[9]:

e [O3BOMUT CYLLUECTBEHHO CHU3UTb WHTEHCMBHOCTb MpPOCayMBaHWs BOAbl, B
pesynbTaTte Yero 9KOHOMWA OPOCUTENBbHOM BOAbl MOXeT gocturatb 15% B
CpaBHeHUN ¢ 06bIYHBIMK cnocobamn NonNMBea;

e 3HauyuTenbHO obnervyaeT Tpya NONuBanbLiuKa, NO3BOMSAET YBENUYUTL €ro
NPON3BOAMUTENBHOCTb, COKpaTUTb 3aTpaTbl Py4yHOro Tpyaa B 2-3 pasa u
UCKMIOYUTD MX Ha HapesKy W 3apaBHUBaAHWE BPEMEHHOW OpPOCUTESTbHOW
cetu;

e obecneunTb perynmpyemoe n 3KOHOMHOE pacxo4oBaHWe BOAbl Ha NOnMBeE,

e noBbicuTb K3W.

2.1.2 NonnB no 3KpaHMpPOBaHHbLIM NOSINITUIIEHOBOMN MSIEHKOM
6oposgam

[nsi coBepLIEHCTBOBAHUSA TEXHUKU nonmBa nNo 60po3gaM NPUMEHSIIOTCA MOMMB Mo
9KpaHWPOBaHHbIM MOMNATUIEHOBOW NieHKon Boposaam (puc. 2.3).

Yknagka nneHo4Horo nosiotHuwa wupuHon 0,7-1,0 M ocyuwiecTBnsieTcs
HenocpeaCcTBEHHO Ha NOBEPXHOCTb BOPO3abl CEKUMAMM C HAXNecTom. 3akpenreHue
KpaeB MMEeHOYHOro NOKPbITUA MOXET BbIMOMHATLCA NYTEM MPUCHINKUA UX TPYHTOM WA
npuKansiBaHNEM MeTannmMyeckuMmy LWnunbkamy Yyepes 3-5 M 4o Havana nycka Bogpl
B Goposay. [locne nepBoro BAUTbLIBAHUSA MNMIEHKA XOPOLIO Mpuneraet no Bcemy
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nepuMmeTpy M npukonku yaanswTcsa. Npy nonvee no 6opo3ge € TakMm MOKPbITUEM
NPOUCXOAMT NpocaynMBaHve BOAbl 4Yepe3 OTBEpPCTUS MNIIEHKM C  pPaBHOMEPHbLIM
CMaynBaHMEM BCen MOBEPXHOCTM BGOpo3abl U NocTeneHHon ©0KoBOM W rIyOUHHON
NHpMNbTpaumen Bogbl ¢ obpasoBaHMEM KOHTypa yBnaxHeHus. Nocne 3aBepLueHus
nonuBa MNIIEHOYHOE MOKPbITUE MNPENSATCTBYET UCMAPEHUI0 C  YBAXXHEHHOW
NOBEPXHOCTN Gopo3gbl. [lpy 3TOM  MpakTUYECKM MOMHOCTBID  UCKIYaeTcs
obpa3oBaHme TpeLnH YCbiXxaHst N0 NOBEPXHOCTU 6opo3abl. KOHTYpbI yBRaXHeHUs C
HeobXxooMMbIM  codep)XaHMem Brarn Ons  pasBUTUMS  KOPHEBOW  CUCTEMBbI
CENbCKOXO3SNCTBEHHbLIX PACTEHUA COXPAHATCA 3HAYUTENbHO OO0Sblie, YeM Mpu
nonuee no 6oposgam 6e3 nneHoyHoro nokpbiTnA [10].

Puc. 2.3 NMNonue no akpaHUpPOBaHHbLIM
NONM3TUIIEHOBOW NIIEHKOW bopo3pam

B KOHUE MNOMMBHOrO ce3oHa OCTaTKW MIEHOYHOrO MOKPbLITUS cobupatoTcs U
YTUNN3MPYHOTCS.

OcCHOBHbIMU npeunmyluiecTtsamMmm HOBOIo cnocoba nonuea ABNATCSA:

e CHWXEHWe pacxofa BOAbl HA MCNapeHue C NOBEPXHOCTM 6opo3a n rnyOnHHYO
nHunbTpaumo (ao 30-50 %);

e co3paHue bonee GnaronpuUATHBIX YCNOBUA NSl PasBUTUS PacTEHUW 3a cyeT
YNy4qlEeHN PaBHOMEPHOCTU YBIIAXHEHUS KOPHEOOMTaeMoro criosi MouBbl,
BblJa4yM pacyeTHOWN NONMBHOM HOPMbI NO BCEN AnNnHe 60po3abl;

e obecneyeHne paBHOMEPHOrO pacnpegeneHns npocaynBatollenca Boabl
yepes oTBepcTUsa nepdopaumu;

e TOBbIWEHNE MPOMYCKHOM CMNOCOBHOCTU MOMMBHBLIX ©O0PO34 C MAEHOYHbIM
MOKPbITUEM 3a CYET CHWXEHUSI KO3(hpmumMeHTa LLIEPOXOBATOCTM TaKMUX pycen
Ao 3HayveHun n = 0,025-0,030 (npotmB n = 0,04-0,05 ons nonueBHbIX 60po3g
6e3 NoKpbITUI);

e CHWXKEHMEe 4acToTbl U KONMYECTBa MOSIMBOB CEMbCKOXO3SNCTBEHHbIX KyNbTyp
3a OPOCUTENbHbLIN CE30H;

e npeaynpexgeHne noabeMa YPOBHS T[PYHTOBbIX BOA4 WM3-3a OTCYTCTBUS
rpaBMTaUMOHHON UNbTpaunn BCreacTBMe Gonee XXeCTKOro perynmpoBaHus
HOPMbI MNONMBA.



29

2.1.3 Tpy6Kn-cuhOoHbI

Mpn nonuee no 6oposgam 6e3 apMMpoBaHMSA OrofloBKOB BOAa nogaeTcs 4vepes
npokonbl B 6GopTax BbIBOAHbIX 6opo3a. [Ona 3akpenneHus rpyHTa MpOKOMoB
NPUMEHSAT 0A4epHOBKY 60po3a, 4To TpebyeT 3HaunTeNbHbIX 3aTpaTt Py4yHOro Tpyaa u
cpencte. bonee npuemnembl cnocobbl BoAoAeNneHWss C MOMOLLBbID NEPEHOCHOM
apmartypbl: Tpy6OK, MONMBHLIX LLMTKOB, OFOSIOBKOB, @ TaKKe OAMHOYHbIX U rPYyMnoBbIX
cucpoHos [9, 11].

lMepeHocHasi nonMBHaa apMaTtypa No3BOMSET OCYLLECTBIATb HOPMUPOBAHHYHO
Bogonoaavy B 60po3abl Npu CpaBHUTENBHO HEOOMbLUMX AONONHUTENbHbBIX 3aTpaTax
Ha rektap obcnyxmBaemMon nnowagu.

CudpoHbl (puc. 2.4 n 2.5) Hepaspskalowmeca npeaHasHadeHbl Onsa nogayu
BOAbl M3 BPEMEHHbLIX OPOCUTENEN B NONMBHbIE 60PO3abl MPW NOMMBE XNON4YaTHUKA U
APYrnX CenbCKOXO3ANCTBEHHbIX KyNbTyp.

Puc. 2.5 CudoH Hepaspsikarowmmncsa
KOMOWHNPOBaHHbLIN

1 — opocuTenb; 2 — BbiIBogHasa 6opo3aa 1 — BoOOCOOpHUK; 2 — KpenneHne

BOAOCOOPHMKA; 3 — KONEeHO

Puc. 2.4 CndoH paspsikarowmnca

CucpoH  HepaspskaloWmMnca KOMOWHMPOBAHHBLIN  COCTOMT M3  KOMEHa,
M3rOTOBMIEHHONO M3 AlopanioMuvHMeBon Tpybbl M U3  OBYX BOOOCOOPHMKOB,
N3roTOBMIEHHbIX N3 NONU3TUNEHA

BooocbopHuK Kpendat K KOneHy ¢ nnOoTHOW nocagkon. 3atpartbl Tpyda Ha
cbopky 90 cudpoHoB 1,6 4en.-4. OamH pabouunn obcnyxusaet 90-120 cndoHoB.

MponyckHasi cnocoBbHOCTbL CMGOHOB 3aBUCUT OT MNepenaga YpoOBHEN BOAObI U
OnameTpa cudoHoB. Hanpumep, npu nepenage yposHen Boabl 0,02-0,14 m un
anameTpe 20-60 mm nponyckHas cnocobHoCTb nx nameHsietca ot 0,12 go 3,24 nlc.

MprmeHeHe cMdOHOB Ans pacnpegeneHuns Bogbl no 6opos3gam 1 nonocam B
X035MCTBax CnocobCTBOBaNo 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,
TO ecTb B 3-4 pasa 6onblle, 4em npu nonmeax 6e3 GOpPO3OHbLIX PErynmMpyroLmMx
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npucrnocobneHunin. Mpu 3aToM MexaHusupyeTcs TpyA nonueanblunka, obneryaercs
NPOBEAEHME U MNOBbLILLAETCHA KA4YeCTBO NonMBa, 0CO6EHHO B HOYHOE BpeMS.

Kpome cudpoHoB ans paBHOMeEpHOro pacnpegeneHns Bogpl no 6oposgam u
YMEHbLUEHNA 3aTpaT Tpyda Ha MNOMMBbI BaXKHO OCHaWaTb OronoBkn 6opo3g
perynupylowmmmn npucnocobnenmsmun. imm moryt ObiTb 6ymaxkHble candetkmn (13
napaduHMpoBaHHON Bymarn OT MeLLKOB ¢ yaobpeHusamu), Tpyboukn (M3 KpOBENBHOMO
Xenesa v ap.), OepeBSHHbIE UMK XKene3Hble WUTKN (C YrnoBbIM Ui NPSIMOYTOSTbHbIM
Bblp€30M), a Jflyylle BCEro pes3vHOBbIE WM MOMUITUNEHOBbIE TPYOKN-CUEOHDI
(puc. 2.6). OnmHa ux 100-130 cm, gnametp ot 20 go 50 mm, pacxon Boabl (nNpu
pa3HOCTN FOPU3OHTOB €e B BbIBOAHOM M nonmBHon 6oposgax 5-10 cm) ot 0,15-0,21
no 1,1-1,6 n/c.

£ BT £y
o C : Segazoa
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Puc. 2.6 Nopaya Boabl B 60po3abl Tpyboukamm

2.1.4 T'nbKue U XXecTKue NosiuBHble TpydonpoBoAbl

lMepeHocHble Mbkue TpybonpoBoabl C 3ab0POM BOAbI U3 3aKPbITON M JIOTKOBOW CETU
(puc. 2.7) cregyloWnMid War B COBEPLUEHCTBOBAHUW MexaHu3auuu nonuea mno
6oposgam. NpumeHeHne pacnpegenurerbHbiX U MOMMBHLIX TpybonpoBodoB, 3ame-
HAIOLWMX BPEMEHHbIE OPOCUTENN M BbIBOAHbIE GOPO3abl, CHMXAET TPYyAOEeMKOCTb
nonvBea, MoBbILLAET NPOU3BOAUTENBLHOCTbL Tpyda, KadectBo nonvea u K3W. [lpwu
MOBEPXHOCTHOM MNOMMBE W  YKMOHax MecTHoctu 6Gonee 0,003 cneayet
npegycMmaTpmBaTb CaMOTEYHO-HaNoOPHY TpybyaTyo opocuTensHyto ceTb [9].

B HacTosilwee Bpems BbinyckaloTca rmbkue Tpybonposoabl (WnaHrn) u3
cneunanbHoOM (MenMopaTMBHOM) KampOHOBOM TKaHM W CcTabunmamMpoBaHHOIO
NONMATUNEHA HU3KOW NIIOTHOCTU, MNONYyXeCcTkne pasbopHble TpybonpoBoabl U3
NONIMMEPHO-MEeTaNNNYeckux Tpyob, xecTkne pasbopHble CTarnbHble U antOMUHUEBLIE
Tpybonposoabl. 'MGkue TpybonpoBoabl U3 MENMOPaTMBHOW TKaHW BbINYCKaKOTCHA
anametpom 145, 200, 300, 350, 420 n 460 MM W NONUITUNEHOBBLIE LUMNAHIN
anametpom 150 n 200 MM, ¢ TONWMHOM cTeHkM cooTBeTcTBeHHO 0,30 n 0,35 mm.
Onnna wnanros 100-250 M. OHM cpaBHUTENBHO AeLlleBbl, MPUMEHUMbI NPpY 60MbLIONK
MYTHOCTU nonveHoOW BoAbl (40 3-4 u gaxe o 8-12 r/n). HaHockl M3 HUX yoansTcs
rmapaenuyeckon npombiBkon. Macca wnadroB — 0,13 u 0,20 kr/m, pabounn Hanop
0,2-1 m, cpok cnyx6bl 2-3 roga. NponyckHaa cnocobHocTb ux ot 0,15 go 3,5 n/c.

Ana vHaMBMAYanbHOro perynvpoBaHUsA pacxofoB MOMMBHLIX CTPYM Kaxgoe
oTBepcTue 0bopyaoBaHO 3MacCTUYHbIM KranaHOM C KOHYCHOW pPe3nHOBOM MpPO6KOM
NINW XECTKMUM KranaHoM MOBbILLIEHHOIO CONPOTUBMEHNS.
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OpocutenbHble rmbkne TpybonpoBoab! (KanpOHOBLIE LUMAHMN) N3rOTOBASAIOT U3
MEenMopaTMBHONO KanpoOHOBOro Matepmana. VX BoinyCckatoT ABYX TUMNOB: NOSIMBHbIE U
TpaHCNopTMpYOLLME.

TpaHcnopTupylowme WwnaHrm usrotosnsaTca 6e3 oTBepCcTuin. [lonvBHbIE
LUNaHIM UMEKT perynupyemble BOAOBbLINYCKHblE 0TBepcTUs Yyepes 60 nnu 90 cm gpyr

oT Apyra

'MBKMe LWnaHrM NOAKMYalT K FNIOTKOBbIM MW HU3KOHaMoOpHbIM TpybyaTbim
cuctemam  (puc. 2.7) € nomowpk ruapaHtoB. [na  mexaHusauum  cbopku,
nepemelleHnss U packnagkm rmbkux LIaHroB MPUMEHSAOT HaBeCHOEe HaMOTOYHOe
YCTPOWCTBO.

Puc. 2.7 CndoHbl Ha noTkax

Tpy6onposog umeet gnuvHy 110 m, coctouT u3 22 Tpy6 M obopygoBaH
KanpoHOBbIMW BOAOBbINMYCKaMW.

NMonuB ¢ nomowb FMOKUX LWMAHrOB U3 KaHanoB B 3eMJISSHOM pycne.
BpemeHHble kaHanbl 3aHumawT 2-4 % nnowagu nons, TepsalwT BoAYy Ha
unbTpaumio, CTECHSIT MexaHu3auuio nonesBbix paboT, He obecnednBatoT
paBHOMEpPHOE pacnpeneneHne Boabl B 60po3abl M NONOCkl Yepe3 Npopesn; nepen
KynbTMBaumen nx Heobxoanmo 3apaBHMBATb, a nepen ovyepeaHbiM MOMBOM BHOBb
BOCCTaHaBnuBaTb. [Na 3amMeHbl BPEMEHHbIX OpocuTenen u BbiBoAaHbIX 6opo3ss [12]
NPUMEHSAIOT NEPEHOCHbIE XeCTkne u rmbkmne Tpybonposoabl (puc. 2,8, 2.9).

Cxema paboTbl TpybonpoBOO4OB 3aBMCUT OT BESIMYUHBbI M COOTHOLUEHUS
NPOAONIBHOIrO MU NOMNEPEYHOro YKNOHOB. [lonepeyHyo cxeMy NPUMEHSIOT Ha YKIOHax
MeHee 0,003 npu TwaTenbHOW NIaHMPOBKE B HanpasBfieHuu nonuea. [NonepeyHbie
CXeMbl npedycMaTpuBaloT Nonve u3 yanuHeHHbIM 6oposgam (300-400 M) nonmBHOM
ctpyenn ¢ 6Gonbwmm pacxogom (1,5-2,5n/c) n TpebyT pacCcToaHUA Mexay
6opo3gamu He meHee 0,9 m.
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Puc. 2.8 'mMOKne nonuBHbIE LUNAHTU Puc. 2.9 XXecTKkn nonuBHOM
TpybonpoBopa

PaBHOMEpHOCTb pas3gayv BoAdbl B 6opo3dbl MO LWNaHry 3aBucena OT ero
paGoTaloLei ANvHbI, Hanopa B ronose, AnamMeTpa, YKINoHa, BblpaBHEHHOCTW Tpacchl
1 BENMUYMHBI CTPYU, NogaBaemoii B 6opo3ay.

2.1.5 IncKpeTHbIN NnonuB

CywWwHOCTb AOMCKPEeTHOM TexHorormm nonmBa no  6opo3gam  (AMCKPEeTHOro
perynuposaHns Bogonogdayn B 60po3abl) 3aknio4aeTca B TOM, YTO npeferibHblA no
YCIOBUSAM Hepas3MblBaEMOCTU MOYBOrPYHTOB, crarawwmx noxe 6oposapl, pacxon
nogaeTcs cepusamMu UMMNYnbCOB, Nepemexarwmnxcsa naysamu. Mnynsc, B TedeHune
KOTOpPOro nogaeTcs BoAa, NpepbiBaeTca nay3on. OTOT Npouecc npoporkaerca Ao
OKOHYaHuA «goberaHusay, T.e. 40 MOMEHTa JOCTUXeHNa Nbom CcTpym koHua 6opo3abl.
MonnB 3aBeplaetca pas3on «OOYBMaXHEHUs», B TeyeHue KOoTopon B Gopo3gbl
nogaeTcs, Kak NpaBumo, yMeHbLLEHHbIN BABOe pacxon, [13].

B nepuoa nays npoucxoauT noacbixaHue noxa 60opo3abl, KonbmaTauus nop
MeXxay YacTuuamMu TFpyHTa, 3a CYET Yero CyLIECTBEHHO CHWXaeTcs rnyOuMHHas
dunbTpauusa 3a npedenbl KOpHEOOUTaeMol 30HbI U BblpaBHUBaETCA anopa
yBINa)KHEHWs1 BOOMNb 60po3apbl.

TexHonormsa OUCKPETHOro perynupoBaHWs BOAOMOA4aYN pPEeKOMEeHAyeTCca K
NPEUMYLLECTBEHHOMY TMPUMEHEHUIO npu nonmBax no AnuHHbiM  (300-400 ™)
rny6okum (0,2-0,25 m) Tynbim 6opo3gam.

[MpaBuUnbHOE NPUMEHEHWEe [OUCKPETHOW TEexXHONorMM nonMBa No3BoONseT
akoHOMUTb 15-20% opocutensHon BoAbl (B CPaBHEHUU C TPAAULMNOHHBIM MOMMBOM),
a 3a CYeT pPaBHOMEPHOrO YBMaXHeHUs NonmeBHOro yyactka Ha 10-15% noBbicuTb
YPOXanHOCTb.

Ha nonueBHbIX Yy4yacTkax npaBWUNbHOM KOHdUrypaumm, obecneyeHHbIX
KOMaHOOBaHMEM YPOBHS BOAbl B noasofswen cetn (cesoboaHbii Hanop 0,6-0,8 m),
ONCKPETHYIO TEXHONOIMIO MONMBa MOXHO BHeApsiTb 63 0coObiX MOAroTOBUTESNbHbIX
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paboT. B cTapoopollaeMon 30He MaccoBoe BHEAPEHUE 3TOM TeXHOMOrMn notpebyer
onpeaenieHHoN PEKOHCTPYKUMN OPOCUTENBHOW CETU N NONeWN.

2.1.6 OnbIT Y36ekucraHa no NnpMMeHeH10 NOBEePXHOCTHOIrO
opoLieHus

MHoroBekoBasi WCTOPUS Pas3BUTUS TEXHUKM OPOLUEHMSI CENbCKOXO3ANCTBEHHbIX
KynbTyp Ha Tepputopun Y3bekucrtaHa xapakTepusoBanacb MOCTEMEHHbIM
COBEPLUEHCTBOBAaHMEM MOBEPXHOCTHbLIX CNOCOOOB MonuBa (3aTOMMEHNEM, HamyCKOM
M MO [KOsikaM), OCHOBaHHbIX Ha pacnpefeneHun u peryrnvpoBaHuM CTPyW BOAbI,
CTeKalLmMx no AENCTBUEM CUSbl TSXKECTU (CaMOTEKOM) MO NMOBEPXHOCTU MOYBbLI MUK
NCKYCCTBEHHbIM 3€MIISIHBbIM pycrnam.

BaxHas 0coBGeHHOCTb MpUMMEHEeHMs MOBEPXHOCTHbIX CMOocoboB nonveBa —
npeaBapuTenbHasi MNOArOoTOBKA MNOBEPXHOCTU MOMs: NMaHWPOBKa, YCTPOMCTBO
kaHarnoB M BanukoB. [na nonuea 3aTonneHveM MNpou3BOAUTCS FOPU3OHTanbHas
NnaHMpoBKa MOBEPXHOCTU AENSHOK (YEKOB), orpaxkgaemblX 3eMMSHbIMU BanvKamu.
Ons Bcex ocTanbHblX cnocoboB BedeTcA MMaHWpoOBKA C  COXpPaHeHnem
€CTeCTBEHHOrO yKrnoHa nosepxHocTu [14].

OTcyTCTBVIe NNaHNPoOBKN MOBEPXHOCTKN nMNpuBoauUIIO K HeobxoanmMocTun
NPUMEHATb KOPOTKME NOJIMBHbIE 60p03ﬂ,bl, yBeENn4mBasno notepun BoAbl U 3aTpaTthbl
Tpyaa Ha nosime.

Hebonbwaa gnuHa 6opo3g v manble pacxodbl Boabl B 60po3gy B TeyeHue
OONroro BpeEMEHU pekoMeHAOoBanucb AN BCEX MPUPOAHbLIX YCNoBui Y3bekucTtaHa.
Mepexog B 1955-1956 rT. K nepekpecTtHon 06paboTke, YMEHbLUEHWE LUMPUHBbI
mexaypsanin ¢ 0,7 po 0,60-0,45 M 1 rnybuHbl nonmBHbIX 60p0o34 3akpenuno Tpebo-
BaHMe MonMBaTb MasnbiMU CTPYySIMM, YTO Ha 3emMnsXx C HebOonbWMM  YKIOHOM
NOBEPXHOCTU CUITbHO OrpaHUYnBano BO3MOXHY AnvHY 6opo3sapl [13—15]

B GnaronpuaTHbix ycnoeusix BbipaboTka nonuBanblUMKa COCTaBnsana Ha
nepsom nonuee 0,45-0,8 ra/cmeHy, Ha nocnegyowmx 1,0-1.2, Ha 3eMnaX C CNOXHbIM
penbedom cootBeTcTBeHHO 0,25-0,45 1 okono 1,0. B ycnoBusx GbICTpon mexaHu-
3aUMN  CEeNbCKOXO3ANCTBEHHbLIX pPaboT B  XNOMKOBOAYECKMX XO3ANCTBaAxX MOMuB
okasanca cambiM crnabbiM 3BeHoMm. O6wime 3aTpaTtbl Tpyga Ha NOAMB 3a CE30H
pocturann 10-30 yen/gHen/ra, 4To coctaBnsano 25-35% Bcex TpyaoBbIX 3aTpaT no
yxo4y 3a Xnon4yaTHUKOM.

TpeboBaHMs K YBENMYEHUIO NPOM3BOAMTENBHOCTU Tpyaa nonuMBarbliuka
npyvBenu K HeobxooMMOCTU yOANMHATL NOnMBHbIE 60po3abl. Ha HEKOTOpbIX 3eMnax
3TO CTano BO3MOXHbiM BO BTOpou nonoBuHe 1960-x rogoB B CBA3UM C ObICTPbIM
pasBUTUEM MexaHu3aumm paboT no MMaHUPOBKE MOBEPXHOCTU U BHEOPEHUEM
LLUMPOKOPSOHbBIX MOCEBOB.

[na QoCTMXEeHUa BbICOKMX MoKasaTenen B CMEHHOWN BbipaboTke, paBHOW Unu
ONM3KoM K TaKOBOM HA MEXaHU3MPOBAHHLIX CENbCKOXO3ANCTBEHHbIX paboTax,
HeobxogmMmo 6bino co3gaTh YCNOBUSA, MPU KOTOPbIX MOMMBanbLUMK MOr Obl nerko
ynpaBnATb OCTAaTOYHO 60MbLWMM pacxogoM BoAbl, obecnevnBas BbICOKOE KavyeCTBO
nonuea.
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OnbITbl MO TeXHVMKE MNONMBa BKMOYaNM M3y4YeHUe ONTUMasibHbIX pas3smepoB
CTPyW, CKOPOCTM WX MNOCTynaTenbHOro fABwxeHus (goberaHuns), xapakrepa
pacnpegeneHns KonmyecTsa BNuTaBLLUENCH BOAbl NO AnuHe 6opo3a, onpegeneHue
BENMYMHbI cbpoca, HabnoaeHuss 3a pasBUTUEM PaCTEHUMN U UX YPOXKANHOCTLIO.
MeTtoguka paspabaTbiBanacb M COBEpPLUEHCTBOBANacb B TeYEHME MHOMMX nerT.
OObl4HO  OMbITHBIA  Yy4acTOK, BKMAYaBWMKA  rpynny Gopo3n, obopyaosarncs
BOOAOMEpaMM AS1a yYeTa nocTynarowen n cOpocHon BoAbl.

PesynbTaTbl  COBMECTHbIX  3KCMEPUMEHTarnbHbIX U TEOpeTUYECKMX
nccneaoBaHWiA  Mokasanu, 4YTo OonTMManbHasi AnvHa MOonMBHOM 0opo3abl B
3HauYUTENbHON Mepe 3aBUCUT OT BENMYMHbLI AOMYCTMMOro pacxoda BoAbl B 6opo3ay
Ha 3eMIsiX C pa3HbIM YKIIOHOM, a Takke OT MPOHULAEMOCTH MOYBbI.

OnpepgeneHa Takke WUpUMHA MeXOypsauin, KOTopasi Hy)XHa Ans nogeriku
6opo3a gocTaTouHbIX rabapuToB U rybuHbl, YTobbl 06ecneynTb Nponyck nNo Bopos-
Aam JOornyCTUMbIX pacxodoB BoAbl. Tak, Mexaypsabs LWMPUHOW 45 CM orpaHuymnBatoT
AONyCTUMbIE pacxoq M AnvMHy 6opo3abl Npu yKNoHe noBepxHocTn MeHblie 0,007, a
mMexaypsabs 60 cM orpaHuYmMBatoT 3TU anemeHTbl npu ykroHe 0,003 n meHblwe. [ns
nponycka HyXHbIX pacxogoB Ha yknoHax 0.001-0,002 wwupuHa Mmexaypsann SormkHa
ObITb He MeHbLUe 80 cM, a Ha MeHbLuMX yknoHax — 90 n 100 cm.

H.T. NakTaes, 0606wumB [14] BCe NpoBeAeHHblE Hay4YHO-UCCnenoBaTeNbCKNe
paboTbl, yBA3an TEXHUKY U TEXHOMOIMIO Nonuea C noysamu Y3bekucrtaHa, AaB MM
Knaccudukauuio no BogonpoHuuaemocTn. CornacHo npeasiockeHHOMY UM panoHK-
pOBaHM1IO, BCE NOYBbI AENATCA Ha 5 rpynn:

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

B — noBbILWEHHOW BOAONPOHMLAEMOCTU (MErkKne MOLLHbIE CYITIHKN);
B — cpegHen BogonpoHnuaeMocTu (CpeaHue CyriivHKN);

" — NOHMXXEHHOW BOOOMNPOHNLAEMOCTU (TSXKENbIE CYrMUHKN);

[ — cnabonpoHnuaemble (ruHbI).

B kaxxgow rpynne 6b1n10 BblAeNeHO 5 yKNOHOB:

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

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

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

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

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

[MpuHAB Takyo OCHOBY panoHupoBaHus, H.T. JlaktaeB paccuntan ansa kaxaomn
rpynnbl MOYB M YKIOHOB ONTUMAasbHble 3fEMEHTbl TEXHMKM MonuBa (pacxod B
6opo3any, onvHy 6opo3abl, Bpema goberaHus, Bpems nonmea), Npu KoTopbix byaeT
AOCTUrHYyTa MakcumarnbHas 3KoHOMUs BoAabl. OH uMCnonb3oBan npeasioKeHHbIN
A.H. lannHbim TepmunH «KIMO TexHukn nonmea», KOTOPbIA NOKasbiBaeT OTHOLLUEHUE
obbema BOAbI, 3a4epKaBLLUErOoCs B pacy4eTHOM Crioe NoYBbl Nocre nonmea Kk o6bemy
BOAbl, NO4AHHOMY Ha Mofe C y4eTOM NOBEPXHOCTHOrO cbpoca.
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PainoHupoBaHune, BbinonHeHHoe H.T.JlaktaeBbiIM W pekoOMeHOyeMble UM
9MNeMeHTbl TexHuku nonvea (Tabn. 2.5, 2.6) sownun B CHullbl. CornacHo aTtomy
panoHnpoBaHnio MoxHO nosbicuTb KINL 6opo3agkoBoro nonvea.

MpakTuyeckne paboTbl M M3yyeHMe TexHuKn nonmBa no 6oposgam K3
OTKPbITbIX KaHanoB B 3eMfAHOM pycre nokasanu, YTO B ONTUMaribHbIX Afsi 3TOro
cnocoba nonuBa NPUPOAOHBIX YCNOBUSIX MOXHO [OOCTMYb OYEHb BbICOKOM
Npon3BOOMTENBHOCTU Tpyda nonusBanbwuka — 4-5 ra/cmeHy npu obsizaTenbHOM
OCYLLIECTBNEHNN KOMMSiekca paboT — npu KadeCTBEHHOW MaHUPOBKE MOBEPXHOCTH,
NPUMEHEHNN ONMHHBIX Bopo3a, nogaye Ha NOSMBHOM y4acTOK OOMbLUMX pacxogoB
BOAb!, NO3BOSIAIOLMX 3aKaH4YMBaTb NOSMB 3a 1-2 CyTOK.

B aToT nepuwopn, Hapagy ¢ onpefeneHueM HOPMaTUBHBIX 3NIEMEHTOB TEXHUKM
6opoagkosoro nonuea u KM nonvea ons pasnuyHbiX NPUPOAHbIX YCNOBUIA, BENUCH
Hay4HO-OMbITHbIE PaboTbl MO COBEPLUEHCTBOBAHUIO TEXHUKM HGOPO3AKOBOro nonuea
CENbCKOXO3ANCTBEHHbIX KYNbTYp.

HaumHas ¢ 1960 r. uenbi yCTpaHeHUs Bbile YKas3aHHbIX HeOOCTaTKOB
perynspHo  MNpOBOAWMNCL  WUCCMedoBaTeflbCKMEe M ONbITHO-KOHCTPYKTOPCKME
pa3paboTkM HOBbIX BMAOB 0bOpyaoBaHus And 60po3gKoBOro nonueBa, € LESb
CHWXEHUS1 NOTepM opocuTenbHOM BoAbl, KoTopasa gocturana 40-60 % Bogonogauun.
OHO BO MHOrom 3aBucerno OT NPUMEHAEMOWN TEXHUKM NONMBa 1 cnocoda opoLLeHus.

Moaxe [.H. MNaBnos npegnoxun [15] nHoe panoHupoBaHWe, B KOTOPOM, B
oTnuyune ot JlakTaeBa, npeanaranocb Ha BCEN TEPPUTOPUN UCMONb30BATb NOSIMBHYHO
apmatypy (tabn. 2.7). T[lpuvHuMn onTMMM3auUUM OCTanCs MNPEXHUM: — Mo
MakcumanosHomy Kri4d.

B 1960-1990 rr. Ha WHXEHEPHbLIX OpPOCUTENbHbIX cuctemax [onogHon,
Ixnsakckon, Lepabaackon un KaplimHCKOM CTenem Ha npakTuKe MPUMEHSNUCH
cpeacTBa COBEPLUEHCTBOBaHMSA BOPO3KOBOro Nonuea, Takue Kak:

e nonuea no 6opo3gam ¢ NONNITUNEHOBLIM NOKPLITUEM.
* MONMBHbIE TPYOKM N CUCOHDI;
e MBKMe N XeCcTKne NosnmeHble TpybonpoBoabl;

MNpumeHeHne atux cpegctB nosblwano Krd TexHukn nonuBa WU
Npon3BOAMTENBHOCTbL TpyAa NonueasbLiuka.



HopmaTuBHbIe 3NIeMeHTbl TEXHUKU 60pPO34KOBOro nonmea
u KMNA nonuBa ana pasnnyHbIX NPUPOAHbLIX YCIIOBUA apUAHOMN 30HbI,
ans mexaypsaaim 0,6 m

Tab6nuua 2.5

WHoekcsl Boponpo- Onvva | Pac- Bpewms, 4 Megyrro, Myerros [Motepyu, %
YKIOHbI HULaewMm., bopo3pg xon, nobe- nonu- BCEro M°/ra m“/ra Kra Ha Ha
icp WHOEKCbI M q n/c raHus BaHMs T Ha ncnapeHing dpunbTpaumid| 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 4,9
0.04 B 125 0,1 10,2 15,3 25,5 1220 893 73,1 2,7 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 4,5 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 24,2
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
1l b 275 0,75 3,5 2,4 5,9 965 747 77,4 0,8 11,5 10,3
0,005 B 325 0,5 5,5 7,5 13 1200 898 74,8 1,3 49 19,0
r 400 0,25 13 27 40 1500 1010 67,3 4.1 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 -
\Y 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 -
Tabnuua 2.6
HopmaTtuBHbIe 3n1eMeHTbl TeXHUKU 60pPO3aKOBOIro nonuBa
u KM nonuBa ansa pasnu4HbIX NPUPOAHBLIX YCNOBUW apuUAHOMN 30HbI,
ana mexaypaaun 0,9m
o,
MHpgekcbl Bogonpo- OnvHa Pac- Bpems, 4 m%pym, m%em, HOTep:é %
YKIMOHbI HULaEM., 6opo3g xon, pobe- aonu- BCero Mm°/ra m°/ra KA | Ha ucnape- cUrbTpaLN Ha
icp WHOEKCbI M qnlc raHus BaHUSA T Hue mp H cbpoc
ans yknoHoB ot 0,005 go 0,04 6oposga mexaypsaanem 0,9m He pekomeHayeTcs
A - - - - - - - - - - -
11 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 42
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 2,7 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




PanoHupoBaHue TeXHUKU

Taonwuua 2.7

nonuBa (CAHUUPU - MNasnoB.)

YKNoH Mno-

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

0,04 0,016 0,005 0,00175 0,0007 TbiC.ra Y%
K.O. 3.0.C AT wXOT. | LA B.MK.
T.C. KILT. 3.0.C. N.CT.
T.C. — TeppacnpoBaHHbl€ CKITOHbI 27 0,7
K.O. — kanenbHoe opoLlueHne 220 5,6
3.0.C. — 3akpbiTas opocutenbHas ceTb C XeCTKUMn Tpybonposogamm 429 11
XK.I.T — xecTkme nonuneHble TpybonpoBoabl (HanopHbIE) 418 10,7
I".MN.T. — rubkue nonmeHble TpybonpoBoapl 846 21,6
JILA.I. — noTkn aBTOMaTM3NPOBAHHOIO NONMBa 527 13,4
JI.LI.T. — notku ¢ nonueom rmbkummn Tpybonposogamu 943 24
B.M.K. — 6e3yknoHHbIe NonuBHbIE KapTbl 510 13
Wtoro: 3920 100

NMpumeHeHne nepeaBMXKHLIX XECTKMX MNOJSIMBHbIX TpybonpoBoaoB.

XKecTtkme nepenBuxHble nonneHble Tpybonposoabl KOHCTpyKunn MCKB no nppuraumm
MCNbITbIBANMCb B MPOM3BOACTBEHHLIX ycroBusix ¢ 1968 r. B CAUMDB, ¢ 1969 r. —
oTAeneHveM no BHegpeHuo MenuopaTtuBHou TexHukn [CKB no wppuraumm B
coBxo3e Ne6 um. TutoBa n B CotosHUXU (®.M. CaTtTapoB) Ha 3eMnsax LeHTpanbHOM
akcnepumeHtanbHon 6asbl ¢ yknoHom nosepxHoctn  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 nonmaTuneHoBble Tpy6bbl,
apMMpOBaHHble MeTannuyeckon ceTkon. AnameTp Tpybbl 250 MM, gnvHa 5,3-6,0 m,
BeC ogHon Tpybbl 24 kr. TpyObl Obinn CHaAGXEHbI XXECTKUMU perynupyemMbiMn BoLO-
BbIMYCKaMW, PacCTOsiHUEe MeXAy KOTOpbiMM Obinv paBHO LUMPUHE MEXAYPSAUn.
Tpybbl coeanHANUCb MpU MOMOLUM KOPOTKOW rMBkon MydTbl (M3 MenMopaTUBHOM
KanpoHOBOW TKaHW) MeTannnMyeckum XxoMyTom. B komnnekt Bxogumn TpybonposoA
obwen pagnunHon 300-400 M, nepeaBwKHaAsi HacoCHad CTaHUMS W TPaKTop.
TpaHcnopTupoBaHue pasobpaHHOro TpybonpoBoga MPOM3BOAMIIOCH CheuManbHbIM
NPULENOM Ha TAre TOro e TpakTopa.

Mo paHHbim .M. CaTTapoBa, nonueB XecTkumu TpybonpoBogamu paBan
3HauYUTENbHYIO 9KOHOMMIO B 3aTpaTax Tpyda, BblpaboTka nonmMBanbLUmKa
yBenunuunacb B 2-3,2 pasa. XecTtkne TpybonpoBoAbl WMENU 3HaYUTElbHbIE
npeumyLlectsa nepeg rmokmumn wnaHramm. OHK NpoyvHen, yaobHen B aKkcnnyaTtauum
n gaBanu nyyuee Ka4ecTtBo nonmea. Pacxog B 60po3abl MOXHO ObINo perynnpoBath
bonee HageXHoO M TOYHO. He ObINO HagobHOCTM ycTpamBaTb NOXe ANs YKNnagku
TpybonpoBoga, Tak Kak ABuXyLwiaaca no 6oposage ctpys cBobogHo npoxoauna nog
HUM. JTO 3Ha4YUTENbHO oObGnerdano peLlleHne CIOXHOM 3adayn UCMNoSib30BaHUSA
cbpocHON BOAbI M YCTPAHANO OMNACHOCTb 3aTOMNMEHNSA HUXKHEN YacTun NONs.
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XKecTkne TpybonpoBoabl AONrOBEYHEN TMOKMX LUNAHroB, OHWM OOCTYMNHbI AnS
OCMOTpa, RNerko MnpoOMbIBAlOTCH, BO3MOXHa B3aMMO3aMEHSIEMOCTb OTAENbHbIX
cekunin. OHM MOryT 3aMeHUTb OTKPbITblIE OpPOCUTENM B 3EeMIISHOM pycrne Ha
NPOCaf0YHbIX JIECCOBLIX FPYHTaX.

MonuB ¢ NOMOLWbLIO MOKUX LUMAHFOB U3 XXerle3006eTOHHbIX JIOTKOB Ha
onopax. Ha HoBbIXx 0GBbEKTax OpPOLUEHUS, 3eMMM KOTOPbIX ObINU pacnonoXeHbl B
HU3MEHHbIX PaBHUHAX C ManblM YKIIOHOM MOBEPXHOCTW, B Ka4yecTBe MNocreaHero
3BEHa  CTaLMOHapHOW  MPPUrauMoOHHOW  CEeTM  UCMOMb30BanuMcb  COOPHbIE
Xene3obeToHHbIE NOTKN Ha Onopax, pexe — 3akpbiTble TPYO6ONPOBOAbLI.

Monue npousBogunca no 6opos3gamMm M3 rMOKMX LWUNAHroB, B KOTOpble BoAa
nogaeanacb nnbo 4epes BOAOBBLIMNYCKM Ha NOTKOBOW ceTu, nMbo mn3 rugpaHTos (OT
TpybonpoBOAOB), pacrnofnoXeHHbIX 00bIMHO Yepes kaxable 240 M. mbkue wnaHrm
packnagblBanucb NeprneHauMKynsipHO  Yy4acTKOBbIM  OpPOCUTENSM U MOSIMBHbLIM
6oposgam (npogonbHas cxema).

MpuMmeHsaNMCb KkKanpoHoBble wWnaHrm anameTpom 350 mMm. dPakTudeckmmn
pacxod B ronose wnaHra coctaensan 60-70 n/c. Ytobbl 3axBatuTb Gonee LUMPOKUA
PPOHT MNONMBa U YMEHbLLUUTb KONMWYECTBO TakToB paboTbl wnaHra, B 6opo3abl
pasanu pacxog 0.2-0,4 n/c. CpegHasa wuvpyHa 3axBaTblBaemMon Mosiockbl (AnuvHa
paboTatollero otpeska wnaHra) coctaBnan 220 M Ha noceBax C MeXAypsabsMu
90 cm, Tak 4to npu anuHe wrnaHra 400 M oH obblyHO paboTana OBYMS TakTamu.
CpenHsa anuHa 6opospg coctaenseTt 260-300 M. Beinyck BoAbl B nonmBHble 60po3abl
N3 LWNaHros Npou3Boaunun Yepes otsepctus gnametTpom 19 n 40 mm.

OauH mbknin winaHr obcnyxusanu gea nonusanbliuka. BenvynHa pacxoga,
npuxogswaacs Ha ogHoro 4yenoseka, coctaBnsana 30-35 n/c Bmecto 20-25 npu
nonvMBe M3 BPEMEHHOW OpocUTENbHOM ceTu. BbipaboTka nonuBanblimMka gocturana
1.0-1.2 ra/cmeHy. 3aTtpaTbl Ha nNonuB C NomMowpblo Mbkmx wnaHroe B 1,5-2 pasa
BblLLE, YEM MpPY NONUBE U3 BPEMEHHbIX KaHasoB.

Ha yactu nnowagm ¢ Hanbonee HenpaBubHBIM U COXHBIM penbedom, rae
CWINbHO OLyLLanock HeAOCTaTOK KOMaHA4OBaHWUA, ANA nogayv Bogbl B rMOKMe LwaHrm
ncnonb3oBanncb nepeasuxHble nonueHble arperatbl [MMA-165 koHcTpykumm TCKB
no nppvraumm [13].

CornacHo paHHOMY panoHupoBaHuo (Tabn. 2.8), Ha no4yBax BbICOKOW
BOAONPOHMLIAEMOCTM PEKOMEHYETCA UCNONb3oBaTh TPyOONPOBOAbI antoMUHUEBBIE
(TAIT), rodpupoBaHHble nnactmaccoBble Tpybonposoabl (TOIN), rmbkue wnaHru u3s
menunopaTtusHon TkaHu (IMWU) n n3 nonnatuneHoson nneHkun (KOIMT). HeobxogmmocTtb
npMMeHeHnss TpybonpoBOAOB M LUMAHIOB Bbi3BaHA CTPEMIIEHMEM CHU3UTbL MoTepu
BoAbl. Ha nouBax A, 1 0COBEHHO Ha necyYaHWkax W raneyHunkax, ObblYHbIM PYYHbIM
nonueomMm (6e3 NONMBHOW apmaTypbl) Ka4YeCTBEHHO MOMAUTbL HEBO3MOXHO M3-3a
Bonbwmnx rnyGUHHbLIX NOTEPb.

B 1980-e rogbl paccrosHue wmexgy 6oposgamu, Kak npaBuno Obinn B
npegenax, 0,9 n 0,6 m. PacctosiHue B 0,6 M npMMeHseTCs, Kak NpaBuno, Ha yKnoHax
0,01 un BblILWIE.
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Ta6nuua 2.8

PekomeHaauum no ncnosnib3oBaHUIO CPeaCcTB COBEpPLUEHCTBOBAHUSA
6opo3aKoBOro NnonuBea

CrteneHb YpoBHHU YKIMOH NonuBHbIX 60po3g
BOOONpP- uenecoobpasHoOCTH 0,05- 0,025- 0,0075- 0,0025- | 0,001-0
HMLLAEMOCTU MCMNonb30BaHUSA 0,025 0,0075 0,025 0,001 0,0005
M MHOEKC cpeancrts 0,04 0,01 0,005 0,00175
Bbicokas MpeanoututeneHbin | TAIT, TOT, TAI TAI TAI TAI
'L, KOI
A CpenHuin * M, Tor, TOr, ', N *
KOrm KO
[MoHWXEHHbIN . . ML, TOT, I,
KoM TOr,
KO
MoeblweHHas | MpeanoututeneHbin | TAI, TOT, TAM . . .
Kon, '
b CpegHui TOI, I'LW,
KON TAI, TAI TAI
IMOHWKEHHbIN ru, Tor,
KOr
CpegHsis [MpeanoyTUTENBHLIN TAIN TAI
B CpegHui TOFrﬁOI'I, TAM TAM TAM
[MoHWXEeHHbIN TOr, KOIM, I, TOr,
ru KOr
MoHwmxeHHasa | MpeanoytutenvHbid | TAM, TOT,
Kon, ru
rna CpegHui TAIN TAI TAI TAI
[MoHWXEeHHbIN TOFrﬁOI'I, KOM

B Tabnuue mncnonb3oBaHbl cnegywowme obosHaveHus: N — rmbkmne wnanrmn; TOI — rodprpoBaHHbIE
— anioMuUHUEBbIE

MomnyXecTkMe TpybonpoBoapl;
TpybonpoBoapl.

Kon

KOMMAEKT ogHopasoBoro nonusa; TATll

MonueHble cpeacTBa B Tabnuie pasMellleHbl B MOPSAKe NPUOPUTETHOCTU MX Mcronb3oBaHusa. Ecnu
rpacda nNpeanoYTUTENLHOrO YPOBHS He 3arofiHeHa, credyeT cuuTaTb HaubGonee LenecoobpasHbiM

peleHnemM ncnosib3oBaHme BpeMeHHbIX opocmeneﬁ

Ha 6onbwux yknoHax (cebiwe 0,01), B kayecTBe pacnpeaenntensHon ceTw,
CAHUWPU (I'.H. NaBnoB) pekoMeHAOBasn MCNONb30BaTh 3aKPbLITYI0 OPOCUTESNBHYHO
ceTb C rmapaHTammu-racutensamm Hanopa. K HUM BO3MOXHO MOAKMOYEHUEe rMbKMx u
XeCTKMX NONMBHbIX TPYH6ONpOBOAOB BCEX BUOOB.

NMomMumo MonuBHOW apmaTypbl, crieqyeT ob6paTuTb BHMMaHWe Ha pacnpege-

JINTENbHYKO CEeTb (BpeMeHHbIe opocuTenn,

OK-apblKu,

folapbikn),

koTopas B

HacToslLLlee BpeMsi MOCTPOEHa B 3EMMASTHOM pyCne U CAY>XUT UCTOYHMKOM GOnbLUMX
PUNbTPALMOHHBIX NOTEPbL, BENMYMHA KOTOPbIX nopon npesbiwaeT 20%.

C 2009 no 2013 rogbl nnowaab OpOLIaeMbIX 3eMeflb, Ha KOTOpbIX CTanu
MCnonb3oBaTh MOKME NONMBHbBIE LUMAHMM U MIAcTUKOBYIO NNEHKy, Aosenun Ao 550 v
820 rektapoB cooTBeTcTBEHHO. B 2014 rogy rmbkve nNONMBHbIE LUMAHTN YyXe
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MCNONb30BannCb Ha NNoLwann OKOMo CEMU ThiCAY rekTapoB, a NNacTUKOBLIE MITEHKU
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.

HaunHas c¢ 2011 roga, B Y3bekucraHe 6onblloe BHUMaHue Yyaensitcs
SKpaHUpoBaHUIO ©0po3a MONMUITUIIEHOBOW MNIIEHKOM WM WUCMOMb30BaHUKO TMOKNX
TpybonpoBoAoOB BMECTO OK-apblkoB (puc. 2.10, 2.11)

100000

90000 87984

80000
70000 63384
60000
51384
50000
4
0000 32123
30000
19214
20000
10000 1805 7884
710 1261
o 22 2 N

2011 2012 2013 2014 2015 2016 2017 2018 2019
Mo gaHHbIM MuHKUCTEpCTBa BOogHOro xo3sancTea Pecnybnvkn Y3dekucran, 2019

Punc.2.10 PazBuTmne nonmea no 3KpaHUPOBAHHbLIM NOJIN3TUIIEHOBOW
nneHkon 6oposnam B Y36eKucrtaHe, rekrapbl
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Puc. 2.11. PasaButue nonusa no rubkum Tpybonposoaam
B Y30eKucTaHe, rektapbil

3a nocrnegHee 10 neT CO CTOPOHbI MeXOyHapOAHbIX AOHOPOB B BOAHOM
cektope 6bino peanusoBaHo 6onee 20 KpPymnHbIX MHBECTULMOHHbLIX MPOEKTOB Ha
cymmy 1,2 mnpa. onnapos.

B pesynbtate MHBECTULUUIN B BOOOXO3SNCTBEHHbIN CEKTOP OblNiM NpoOBeAEHbI
paboTbl MO BOCCTAHOBMEHUIO UPPUrauMOHHBLIX U OPEHaXHbIX CUCTEM, NpoBedeHa
MOLEpHM3aUMa psga  BOLOXO3SNCTBEHHbIX OOBLEKTOB WM HACOCHbIX  CTaHUUW,
npoBefeHa aBToMaTU3auuns oTaeNbHbIX TMAPOTEXHNUYECKUX COOPYKEHUMN.

3a kopoTkoe Bpemsi ¢ 2008 no 2019 rogbl B Y30ekucraHe BHeOpPEHbI
BogocOeperawowme TexHonormm Ha nnowaan 350192 ra. M3 Hux 55369 ra
kanenbHoe opoweHne, 206 949 ra nepeHocHble rMbkne wnaHrm, n 87 894 ra
OpOLLEHME C UCNONb30BaHME NONIMAITUIIEHOBOM MIIEHKN HA NOSIMBHbLIE BOPO3abI.

2.2 loxpeBanbHOe opoLueHne

[loxgeBaHMe OTHOCAT K HauGonee pacnpocTpaHeHHbIM crocobam nonuea. Ero
NCMomnb30BaHNe HEBO3MOXHO 6e3 npuMeHeHus cneuvanbHoro arperata. [doxaoe-
BanbHas yCTaHOBKa pa3bpbli3rMBaeT Body, HanpaBnsAs BOASHbIE Kanmy Ha Noysy U Ha
pacTeHus.

I'IpwmeHeHVle poXxaesasibHbIX MalUWH npegoctaBiidAeT BO3SMOXHOCTb:

e 3aMeHUTb NPUPOLHbIE ABNEHUS NOCTYNSIEHUS Brarn K 3€pHOBbIM 1 OBOLLHbIM
CENbCKOXO3SAMCTBEHHbIM KyNnbTypaMm;
e o0b6ecneuynTb NOMMB pacTEHUN, HE3ABMCUMO OT POpMbI 1 penbeda nonen;
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e CO37aBaTb MWCKYCCTBEHHbI [O0XAb W pas3bpbi3rMBaTb Kannuv BoAbl Haf
NOBEPXHOCTLIO MOYBI;

e YBENWYUTb BMAXHOCTb FPYHTA, BO34yXa, MOHU3UTL TeMnepaTypy OKpyKatoLei
cpenpl;

e OYUCTUTb NUCTbSA, CTEONN PacTEHWUI OT MbINN U TPS3N;

o 00ecneunTb YCUNEHHbIN POCT N Pa3BUTME CENbCKOXO3ANCTBEHHbIX KyNbTyp, a
TakKe NOBbICUTb UX YPOXXaMHOCTb;

e TMPUMEHNATb pasHble BuAbl MNOMMBA: YBRAXHUTENbHLIA, BereTauMOHHbIN,
NOAKOPMOYHbIV U Jpyrue.

JoxaeBanbHble MaluMHbl MOOWUIbHBI, NErko nepeaBuralTCcsl, OTNMYarTCA
MHOrOLeNEeBbIM UCMONb30BaHNEM C MONyYEHMEM HaUMyYLLNX pe3ynbTaToB Ha oHe
3KOHOMUW BpEMEHM, TpyAo3aTpaT U BOAHbIX PECYPCOB.

[loxxneBanbHOEe OpOLLEHNE BKIIOYAET:
e CUCTEMY LUMPOKO3aXBaTHOro AO0XAEBaNbHOrO OPOLUEHUS, NMPU KOTOPOW

BOA4A NoJaeTcsl C MOMOLLBbK CaMOXOOHbIX LUMPOKO3axBaTHbIX arperaToB C
KPYroBbIM Unn opoHTanbHbIM ABvxXeHnem (puc. 2.12);

(4 = —

- 4
\ - |

1—-—~-'"”"-J ‘ls

' f
| l
."’ : »
i o,
C (prHTaJ'IbeIM aOBMXeHnem C KpyrosbiM ABWM>XeHNeM

Puc 2.12 Cucrtema LUMPOKO3axBaTHOro A0XAeBaNbHOro opoLleHus

e CUCTEMY «CMpPUHKNEp», MpuM KOTOpPOMW BoOAa nodaeTcsd C MNOMOLLbIO
CTauNOHapHbIX KOPOTKOCTPYMHbIX onpbickuBaTenen (puc. 2.13);
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Puc. 2.13 Cucrtema «cnpuHKnep»

e MOOMNBbHYK AOXAEeBaNbHYH CUCTEMY OPOLUEHUS MOCEBOB C MOMOLLBIO
nepeaBwxXHOro npuuena u arperata 6apadaHHoro tuna (puc. 2.14).

C NoOMOoLblo nepeaBm>XHOro npuuena C NoMoLbto arperata 6apa6aHHoro T™Mna

Puc. 2.14 Mo6unbHasa goxaeBarnbHasi CUCTeMa OpOLUEeHUA

Cuctema poxageaHus sBnsietca Hanbonee nepcnekTMBHOM M 3pPEKTUBHOMN,
MO CPaBHEHMIO C MOBEPXHOCTHLIM OPOLLEHNEM U UMEET creyoLmue npenmyLecTsa :

e MofHasa MexaHusaums pabor;

e BO3MOXHOCTb 0oONniee TOYHOW PErynMpPOBKA MOSIMBHOW HOPMbI, KOTOPYHO
yCTaHaBNMBAKT B LUMPOKMX Npeadenax;

e yBMaXHeEHMe y4yacTka, wumetowero OOnbLIOA  YKIMOH WKW CIOXHbIN
MUKpopenbed.

Sa6op BOAbl npwun nonuee noxaesanbHoun yCTaHOBKOIZ BO3MOXEH W3
pa3nn4yHbIX NCTOYHUKOB. an/I ncnonb3oBaHMM goXxaesalribHbIX MalWUMH N YCTAHOBOK
an4da nomnmBa MUCKIKO4YarTCA p860TbI, HanpaeJieHHble Ha BbINOJIHEHNE MOJIMBHbLIX U
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BbIBOAHbLIX 6Op0O3a, a Takke yny4lalrTCs YCNOBMS MEXaHM3UPOBAHHOrO yxoda 3a
CenbCKOXO35MCTBEHHbIMU KynbTypamu (Ux noceBa, obpaboTku M nocneayoLLen
ybopkn). 3annaHuMpoBaHHbLIN YpoXKan MNOMyyarT B TakOM Cliyd4ae Mnpu MEHbLUNX
3aTpaTax BOAbl, €CNN CpaBHMBATb 3TOT MPOLECC C MOBEPXHOCTHbIM OPOLUEHUEM.
OkoHomua Bnarm coctaesnsget Ao 15-30 %. OQHOBPEMEHHO C OpPOLLUEHMEM B MOYBY
MOrYyT BHOCUTbCSA HeobXxoaMMble yaobpeHus.

K kpuTepusim Bbibopa goXxaeBarnbHbIX YCTAHOBOK OTHOCATCS:

1. Tun ob6opynoBaHusa: ©GapabaHHbIn MM LWMPOKO3axBaTHbIA, (PPOH-
TanbHbIA NN KPYrOBOW.

2. MabapuTHblE pa3mepsbl, BEC A0XAEBANbHOM MaLUWHBI.

3. [Mnowanb depmepcKux yroanmn.

4. Mpon3BOaUTENBHOCTL N pacxoq BoAdbl.

5. Paguyc gencreunsa un cpeHAA MHTEHCMBHOCTbL MOTOKa BOAbI.

6. HOnameTp conen n eMkocTb 6aka rmaponoaKopMLLMKA.

7. [laTta npon3BoacTBa, COCTOSIHNE MALUUHBI.

B HacTosiwee Bpemsa B Mupe npeactaesneHo cBbiwe 100 mogenewn
AoXxaeBanbHbIX MalnH ToproBbix Mapok Bauer, Beinlich, Deutz-Fahr, Fiat, Nettuno,
RM v gpyrnx npovssogmnternen, a Takke opurmHarnbHble 3anacHble YacTu K TEXHUKE.

Knaccndukaumsa poxgeBaribHOM  TEXHUKM  MPOBOAUTCA MO OCHOBHbIM
KOHCTPYKTMBHbIM MpU3HaKaMm, KOTOpble B 3HAYUTENbHOW Mepe OornpeaensiT U
TEXHOMNOINMYECKU MNPOLIEeCC MONMMBa, W pacyeTbl pexumoB paboTtbl. [lo aTum
Nnpu3Hakam MOXHO BbIAENUTb CrieayoLme OCHOBHbIE TUMNbI JOXAeBallbHON TEXHUKN:

1) MHOrOOMNOPHbIE LWMPOKO3axXBaTHbIE AOXKAEBalbHbIE MaLUWHBbI;
2) poxaesaribHble MalUVHblI KOHCONBHOIO TUNA;

3) fanbHeCTpYyrHble A0XAEBasbHbIE MALUUHBbI;

4) poxxgeBarbHble YCTaHOBKM € pa3bopHbiM TpybonpoBoaom;
5) cTtaumoHapHble foXaeBaribHble CUCTEMBI.

MHOroomnopHble LIMpoko3axBaTHble MaluMHbl MOryT OblTb NnoapasgeneHbl Mo
NpYHUMNY nepeaBmXeHns n paboTbl Ha cneayoLime TUnMb:

e KpyroBble (LEHTP OCTAETCH B HEMOABMXHOM MOSOXEHUN);
e (poHTanbHble (NepeMeLLatoTCs Mo Kparo nons).

K nepsomy Tuny Lmpoko3axBaTHbIX MawwuH [16] ocyLlecTBASIOWNX NOMMB B
OBWKEHMM MO Kpyry, OTHOCUTCA AoxaesanbHas MawwuHa [OM-100 «PperaTt»
(puc. 2.15) MawwuHa npeacrtasnseT cobon BogonpoBoaAwmn Tpybonposon, pacno-
NOXEHHbIM Ha KOJIECHbIX OMNopax M CHaGXeHHbIN A0XAeBanbHbIMW annapaTamu.
«®perat» OTNMYaETCA BbICOKOW CTEMEHbD aBToMaTtu3auum pabodero npouecca u
MOXET NPUMEHSTLCS B PasfnnyHbIX NOYBEHHO-KITMMATUYECKMX 30HAX.
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AOM-100 «DperaT» OKLW-64 «BomkaHka»

Puc. 2.15 loxxaeBanbHble MaLUNHbI

[MpeactaButens BTOPOro TuMA LWKMPOKO3axBaTHbIX MalMH — KOSECHbIN
aoxaesanbHbli Tpybonposoa [KLU-64 «BomkaHka». MawuHa cocTtouT u3 OByX
AoXaeBanbHbIX KpblbeB o00uwen wupnHon 3axeatano 800 m. Kaxgoe Kpbino
cobupaetca mn3 32 3BeHbeEB. 3BEHO MNpeacTaBnsieT cobon antoMUHMEBYHOD Tpyoby
ANnHoM 12,6 M ¢ cbnaHuammn Ha KoHUax ans coeaAnHEHUs 3BEHbEB MeXay COOOMN.

Ana opolweHns BbICOKOCTEDBENbHBIX KyNbTyp CcO34aHa MHOroornopHas
poxaesanbHas MallMHa NO3MLUMOHHOMO nonuea n opoHTanbHOro nepemelleHms Jo-
120 «dHenp». Bogonposogsawmin TpybonpoBo MallmHbl CMOHTUPOBAH Ha OMOPHbIX
OBYXKOMNECHbIX Ternexkax BeriocurnegHoro Tuna W noadepXvBaeTca CUCTEMOW
TpocoB. [JoxaeBarnbHble annapaTbl pacnonaralTCa Ha OTKpbIfkax anvHon 13,7 wm,
domKcMpyeMbIX Tpocamu B BEPTUKaNbHOW W rOPU3OHTaNbHOW nriockocTax. MalumvHa
paboTaeT MNO3MUMOHHO C MNUTAHMEM OT rMApaHTa HarnopHOW noABOAALLEN CeTW.
WunpuHa 3axsBaTa MawmHbl — 460 M, pacCTosiHue mexgy ruapaHTamm — 54 m.
BbicoTa pacnonoxeHus Tpybonposoga — 2,1m, pacxog sogbl — 120 n/c.

K TpeTbeMy Tuny LIMPOKO3axBaTHbIX MalUMH OTHOCUTCSI  3NEKTPU-
dmumpoBaHHas goxaeBarnbHas MalnHa poHTanbHOro NepemMeLLeHns C NOfMBOM B
asmwxkeHun (SOM®P) «KybaHb» (puc. 2.16). OHa npeagHasHayeHa pAns nonuea
3epHOBbIX, 0BOLLEe-0ax4eBbIX N TEXHUYECKUX KyNbTyp, MHOFONETHUX TpaB U OPYrux
KynbTyp, BKITHOYas BbICOKOCTEOEbHbIE.

YCTpONCTBO Ans opoleHun nonen «Bannen» (puc. 2.17). 3t goxaesarnbHble
MawwnHbl npoussoasTcs B CLUA. maBHbIM npeumylliectBoM NogobHbIX arperaToB
SIBNSIETCA BbICOKOE KayeCTBO OpOLIEHUS WM  MUHUMArbHble MOTepM BOAbI MpU
MakCMMarnbHOM aBToMaTU3auumn npouecca. Ynpasnate 60MbWINMM KONTIMYECTBOM TaKUX
YCTPOMCTB MOXET BCEro OAMH 4YerioBek, paboyee MeCcTo KOTOPOro pacrosyioKeHO B
ochuce.

[doxaeBanbHble MalnHbl  KOHCONbHOrO Tuna (puc. 2.18) wumeroT AaBe
MoAnuKauum OBYXKOHCOSbHbLIX AoXAeBarbHbix arperatos — [OOA-100M wn OOA-
100MA, mMoHTMpyeMbix Ha Tpaktope OT-75MX- C4. B KOHCTPYKTMBHOM OTHOLLEHWMU
oba arperata yHMULMPOBaHbI, HO NocregHu 6onee NPoN3BOAUTENBHBIN U UMEET
PS4 yCOBEepLUEHCTBOBaHUN.
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«[OHenp» | | «KybaHb»

Puc 2.16 [loxaeBanbHbie MaLUUHbI

Puc 2.17 NoxpaeBanbHas maluMHa «Bannen»

Mpun paboTe arperaT ABUXETCS BOOMb BPEMEHHOMO KaHana n opoLuaeT nonocy
wupuHor 120 m. MNoaTomy opocuTenbHas CeTb COCTOUT U3 3eMMSHbIX KaHarnoB —
BPEMEHHbIX OpOoCUTENEN, Hape3aHHbIX napanfenbHO OAUH APYrOMY Ha PacCTOSHUK
120 M 1 wumerowmx nponyckHyto cnocobHocte 130 n/c. lNMpu nonuee arperaTtbl
coBepLiatoT NOBTOPHbIE NPOXOAbl BAOMNb KaHanoB, obecneunsas Bbigady Tpebyemon
HOPMBbl.

[anbHecTpynHble OOXAeBanbHble MalUMHbl NpeAHa3HavyeHbl AN OpOLUeHUs
OBOLLHbIX N TEXHUYECKUX KyNnbTyp, CaAoB, NEeCONMTOMHUKOB U T.M. ¢ 3a60poM BoAbl
N3 OTKPbITOrO BOAOWCTOMHMKA. [anbHecTpyHble MawuHbl paboTalT MNO3NLMOHHO,
3abvpasa Body M3 KaHana WM opoluas KpyroByl nnowagb. [locrne nonuea OQHOM
no3nMuuM MaluvHa nepemMellaeTcs BAOMb KaHana M yCcTaHaBNMBaeTCA Ha Opyrow
nosvuuMm wn T.4., a 3aTteM nepemellaeTcs Ha cnegylowmn kaHan. [lpowusso-
antenbHocTb MawwnHbl JH-100 coctaensaet 100 n/c, a ALUH-70 (puc. 2.19) — 70 nl/c.
Mo KOHCTPYKUMW MalvHbl NPOCTbl U YAOGHbI B 3KCnnyaTauuu, OOHaKO KayecTBo
AOXOS 3TUX MalUMH XyXe BCeX OCTaNbHbIX (BbICOKasi WMHTEHCUBHOCTb [0XAS,
6onbloe AnHaMuMyeckoe BO3AENCTBME Kanerb). OTO orpaHuymBaeT macwiTabbl ux
NPUMEHEHNS.
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Puc 2.18 [loxpgeBanbHas MaliuMHa KoHconbHoro tuna AAOA-100MA

Puc 2.19 lanbHecTpyMHbIe AoXAaeBanbHble MawuHbl [H-70

[oxpgeBanbHble ycTaHOBKM C pasbopHbiM  TpybonposogoM. Komnnekr
BKMOYaeT npuuenHyto HacocHyto ctaHuuio (CHI-50/80) n cpegHecTpymnHyto aoxae-
BarnbHY0 NEPEHOCHYK YCTAHOBKY MO3ULMOHHOIMO AEWCTBUA C MMAPONOAKOPMLLMKOM.
lMocne nonuBa nnowagn Ha JaHHOW NO3VUMK OOXAEBasbHbIE KPbIbS NepemMeLlaroT
Ha HOBYIO MO3UUMIO, AN Yero Tpybonposos pa3bupaeTcss U NEPEHOCUTCH BPYYHYHO.
Mppuraumonubin ~ komnnekt  KW-50 obecneunmBaer  BO3MOXHOCTb  BbICTPO
OpraHvM3oBaTb MOMMB pPasnMyHbliX y4acTkoB 6e3 0cobbiXx NOATrOTOBUTENMbBHLIX W
CTpOUTENbBHbIX PaboT.

CraumoHapHble JoxaeBarnbHble CUCTEMbI COAEPXKAT CTaLMOHAPHYH HACOCHYHO
CTaHUMIO N YIOXEHHblE MOA 3eMren HamnopHble TpybonpoBoabl, NoaBoAdALLME BOAY
OT HACOCHOM CTaHUMM Ha OpollaeMblil y4yacTok. B onpegeneHHbix mecTtax Ha
TpybonpoBogax pacnonaraloTca rmapaHTbl, BbIXOAALWME HA NOBEPXHOCTb 3emnun. Ha
HMX MOHTUMPYIOT CTPYMHbIE OOXAeBarnbHble annapaTbl. Tpybbl 06bIMHO pacnonaratoT
HWXXe NaxoTHOro ropm3oHTa. CTaunoHapHble JoxaeBarnbHble cuctemsl (puc. 2.20) —
9TO KanuTanbHble COOPYXEHUHA, OHM TPeOBYT BOMNbLUMX €AMHOBPEMEHHbIX 3aTpaT U
3HaAYUTENBHOro KoNM4ecTBa Tpyb, YTO OrpaHMYMBAET MX LUMPOKOE pacnpoCTpaHeHe.
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OpHako Takne cuctembl BeCbMa y,El,06HbI npn aKkcrjsiyatTaunm n gaktdT BO3MOXHOCTb
NOJIHOCTbIO aBTOMAaTU3NPOBaTb NOJIMB U NMPON3BOANTb €ro 6e3 y4yacTtua nogen.

Puc. 2.20 CtaumoHapHas poxaeBanbHaa cuctema.

YctponictBo 6apabaHHoro Tuna (puc. 2.21) COCTOUT U3 KOSECHOW TENEXKN, Ha
KOTOPOM HaxoaMTCA pa3dpbi3rmBaTeslb UM CMPUHKIEP, a TakKe U3 CaMOW MalLMHbI.
Ha nocnegHen nmeetcsa 6apabaH. Ha Hero HamaTbiBaeTCA NONUITUNEHOBLIN LUMAHT.
MawwmHbl 6apabaHHOro TMna o4YeHb YacTO UCMONb3YIOT AN OpPOLEHNa HEeBOMbLUMX
nonen, a Takke nnowagen, obnagarwmx HenpasunbHon gopmon. MobmnbHOCTL K
MOKOCTb 3TUX [OOXAEBbIX MAalUMH B TaKMX Clnyyasx SBNATCA €OUHCTBEHHbLIM
ONTUMarnbHbIM pPeLIEHNEM A1 COXPaHEHMUS YPOXasi B XKapKnii Nepuoa.

Puc 2.21 bapabaHHasa poxaeBanbHasa yCTaHOBKA
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2.2.1 Pabouue opraHbl foxaeBarnbHbIX MallUH U YCTaHOBOK

Pabouune opraHbl goxaeBanbHbIX YCTPOWCTB NpeaHasHadeHbl Ans npeobpasoBaHus
BOAHOrO NOTOKAa B AOXAEBbIE Kannu, TPAHCNOPTUPOBAHWS Kanesb Ha onpegerneHHble
paccTosHMsA 1 pacnpegeneHns Ux no nnowaaun nonuea. Mix paboton onpepenserca
KayecTBO 4OXA4, TaK Kak No nx paboTe cyaat o kKayecTBe paboTbl BCEN MaLUUHbI NN
yctaHoBku [17, 18].

Mo xapakTepy npouecca 06pa3oBaHMs OOXAA UX pasnensioT Ha:

e BeEepHble, KOTOPbLIE CO34alT LUMPOKMIA BeepoobpasHbi NOTOK BOAbl B BUAE
TOHKOW MNMNEHKW, KoTopas, BCTpeYyas cConpoTUBNEHNE BO3ayXa, pacrnagaeTca Ha
oTaenbHble kannn. OHU HENOABMXHbI OTHOCUTENBHO MaLUMHbI AN YCTAHOBKM
N OOHOBPEMEHHO OpPOLLAKT BCH NpUeramLlyo K no3vumm nnowagb B
npegenax AanbHOCTU NoneTa Kanesnb, OTNMYalTCA NPOCTOTON YCTPOWCTBA U
Nnony4Ynnn HaMMeHoBaHWe OOXAeBalbHbIX HacagoKk.

e CTpPYyMHble, KOTOPblE CO34al0T NOTOK BOAbl B BMAE OCECUMMETPUYHBLIX CTPYW,
KOTopble B MpoLecce ABWXEHUS NMoA OeNCcTBMEeM CONpPOTUBIIEHUS BO3gyxa
pacnagalTca Ha oTtgenbHble kannu. OHM  OAHOBPEMEHHO  OpoLLatoT
npunerawLLyo K no3vuuumn nnowaab B npeaenax AanbHOCTU noneTta CTpyw B
dopme cektopa. CTpyrHble paboyne opraHbl C MOBOPOTHLIMU YCTPONCTBaMM
CNoXHee BeepHbIX, MX Ha3blBalOT A0XKAEBalbHbIMW annapaTamu.

Bce pabouuve opraHbl, T. €. AoXAeBanbHble Hacaaku W annapaTtbl, noapas-
AENsT rnaBHbIM 06pa3om Mo AanbHOCTU pPa3dpbl3rMBaHUS U HAMopy BOAbl Ha Tpw
rpynnbl:

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

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

e [anbHECTPYMHbIE, UM BbICOKOHAMNOPHbIE (4anbHOCTb NoneTa kanenb Ao 60 m,
Hanop BoAbl cebiwe 0,5 Ml1a).

Pasbpbi3ruBaHme unu pacnbifieHne BoAdbl — 3TO MMUTAUMS €CTECTBEHHOrO
NPUPOAHOro fABneHus — aoxasa. Ons aToro npuaymaHa macca npucrnocobnenuin,
CMPWHKNEPOB, OT O4YeHb MPOCTbIX [0 [AO0BOSIbHO CHOXHbIX.  CnpuHKnepsbl
noapasfgensanTca Ha HECKONbKO pasHbIX rpynmn, npegHa3HayYeHHbIX ONS NPUMMEHeHUs
B pasnuyHbiX cneunduyeckmnx ycnosmax. CnpuHKnepHoe opolleHne 6ornblie BCero
noaxoauT Ans KynbTyp, Tpebyowmx cnnowHoro nonvea. PasbpbidruBaTtenu Takke
3(pheKTMBHbI ANA perynMpoBaHna MUKpPOKNMMaTa u gnsa 3almTbl OT 3aMOPO3KOB.
ManoobbemMHOe CMpPUHKNEPHOE OPOLLUEHME LUMPOKO MCMNOMb3yeTca B cagax, U npwm
YCTAHOBKE Y KaXdoro OopollaeMoro Jepesa WM pacTeHus WHAMBMAYanbHOro
pacnbinMtens npoussogutenbHocteto oT 30 go 300 nuTpoB B 4ac, no3BondeT
co3faBaTb ONTUMAarsibHbIE YCMOBUSA ANS pocTa M NNogoHoweHus. 3dEdEeKTUBHOCTb
ncnosnib3oBaHna Boabl gocturaet 85%.
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2.2.2 Bugbl poxaeBaHus

Mo CpOKaM 1 XapaKTepy nogadu BoAbl, a, cnenoBaTesibHO, YBIAXHEHUIO NOYBbI U
6VIOJ'IOI'VI‘-I€CKOMy BO3JENCTBUIO Ha [MOSieBble, OBOLHble M MN040BbIE KynbTYypbl
pa3nnyaroT Tpu B1UOa AoxXageBaHUA:

e 00OblYHOE;
e VMNYIbCHOE;

e a3pPO030JIbHOE.

Mpn o6blMHOM AoXaeBaHWM BOAY MOAAKOT Ha Mond B Buae AOXOS CO
3HauyuTenbHbIM WHTEpBarNoM — 6-12 CcyTOK ANA  CMArYeHUs  MWUKpoKNumarta
NpU3eMHOro Ccrnosi Bo3gyxa (BbicOkasi TemnepaTypa, HuU3Kasi OTHOCUTEeNbHas
BNa)XXHOCTb) M CO3[aHUSA ONTUMasibHbIX 3anacoB Brarn B akTUBHOM Crioe MOYBbl
0,5-0,6 m.

Mpn nmNynbCHOM JOXAEeBaHMM BOA4Y NOAAIOT €XeAHEBHO B nepuof Hanbonee
BbICOKMX AHEBHbIX Temnepatyp — ¢ 13 go 15-16 4 ana cHwkeHua pedvumta
BMNaXHOCTU BO3AyXa.

Mpn a3po3onbHOM AO0XAEeBaHWM BoLa MNOLAETCH, KaK U MpU UMMYNbCHOM,
exegHeBHO B TeyeHue 4-5 4 (¢ 13 go 16—17 4) B nepuoa BbICOKMX TemnepaTtyp u
HU3KOW OTHOCUTESIbHOW BIAXHOCTM BO3A4yxa M OPOLUEHUS OBOLUHBIX KYNbTyp.
MowHble ycTaHOBKM 3abupatoT BOAy W3 KaHanoB wunu TpybonpoBogoB W NoA
6onbwnMm gasneHvem BbibpachiBalOT ee B BO3ayx. B 3aBucmmoctn OT cunbl U
HanpasneHus BeTpa Kannu goXaa B Buae TyMmaHa pacnpoctpaHsTcs Ha 200-300 m
n bonee.

OpocuTtenbHas ceTb Npu A0XAeBaHUU

CocTaBHbIMW  3NEeMeHTaMu  [0XAeBanbHOM  OPOCUTENIbHOM  CUCTEMbI
ABNSATCA: UCTOYHUK OPOLUEHUS; MOCTOSIHHBIE UM MOABMXKHbLIE HACOCHbIE YCTAHOBKY;
NOCTOsSIHHAsi CeTb KaHanoB W TpPybOMNpoBOAOB; BpPEeMeEHHass CeTb KaHanoB WU
OblCTpOPa3bopHbLIX  TPaHCMOPTUPYIOLWMX  TpybonpoBOOOB;  CTaUMOHAapHble U
NOABWMXHbIE A0XAeBarbHble MallMHbl U YCTaHOBKU C CUCTEMOM pa3bpbi3rMBaloLLnX
annaparos.

OpocutenbHas ceTb Npu SOXOEBaHUM MOXET ObITb OTKPbLITON, TPyO4aThbin U
KOMOWUHNUPOBAHHOM.

Hanbonee coBeplieHHa cTauuoHapHasi ceTb, NO3BOMdAlWAs co3gaBaTb
aBTOMAaTU3NPOBAHHbIE OPOCUTESIbHbLIE CUCTEMbI C WCMONb30BaHMEM BbICOKOMPO-
N3BOAUTENBHOW [J0XOeBanbHOW TexXHWKW. [lepeaBwXHYH0 CeTb BbIMOMHAKT U3
GbicTpopa3bopHbIX TPYyOONPOBOAOB, YKMNaAbiBAaeMbiX MO MOBEPXHOCTU MOMS, YTO
TpebyeT 6Gonblnx 3aTpaT pydHoro Tpyaa. [lonycrauuoHapHass ceTb codeTaeT
cTaumoHapHble (0BbIMHO MarucTpanbHble U pacnpefenuTenbHble) n pasbopHble
NnonuBHbIE TPYGoNpoBOabI.
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[nameTpbl TpyGyaTOM OpOCUTENbHOM CETU, Hamopbl, Heobxoaumble Ans
nogayn TpebyeMmblX pacxodOB BOAbl, ONPedensoT ruapaBnMyeckuMy pacdeTamu.
Mpy 3TOM pacyeTHble pacxodbl BOAbl AOMMKHbI ObiTb COrnacoBaHbl C pacxodamu
AoXOeBarnbHbIX MaLLMH.

2.2.3 CuctemMbl CNPUHKIIEPHOro nonmea

CnpuHknepHblin nonue  (puc. 2.22) — MeTo4 OpOoWeHUs Mo NpUHUMNY
HaTypanbHoro pgoxas [17]. Bopga pacnpepensetcsa 4epe3 cuctemy Tpyd wu
pacnbinsieTca B BO34yX Yepes3 comnna (CNpuHKNepbl), KOTOpble paccekalT ee Ha
Menkne kannu. YCnewHO NMPUMEHSAETCS Ha rasoHax, MarnbiXx CeMenHbIX depmax u
BonbLINX KOPNOPATUBHBIX CEMNMbCKOXO3ANCTBEHHbIX NIOLWAAsX, a Takke B Tennumuax.

Puc. 2.22 CucteMbl CNPUHKNEPHOro nonuea

B oTnuyme oT KanenbHOro nonvea, CNPUHKNIEPbl MOHWXAT Temnepartypy
NoYBbl U YBENNYNBALIOT BNAXXHOCTb BO3Ayxa B npm3eMHom croe. CTaunmoHapHbie
CNPUHKMNEPHbIE YCTAHOBKM CMOCOOHbI obecneyntb MOMMB C  ONTMMAaribHOMU
YaCTOTOM U BbICOKOM HOPMOM NONuUBa Aaxe B O4EeHb CyXUe U XapKue nepuoabl.

Cdbepbl NPUMEHEHUSA CNPUHKIIEPHOIO NonvBea

e Ha KyJnbTypaxX, CpaBHUTEJIbHO TOJIEPAHTHbIX K tonesHaAM, BO3HUKaOLWMM
npu nonagaHunnm Ha JNINCTbA Kanersb;

e [nA perynmnpoBaHna MUKPOKIMMaTa;

e B cajax YyCTaHaBnMBaKT WHAMBUAYaANbHbIA pacnbinUTenb pPsiAoM C
KaXKabIM AEePEBOM;

e [Ons paccagbl, BblpallMBaeMon B Tennuuax, a Takke CaXeHUeB B
NUTOMHUKAX.

[na paBHOMEPHOCTM MNOMMBa B BETPEHYI Morogy, CNPUHKNEpPbI
MOHTUPYIOT TakK, 4yTobbl obpasoBaTb 300% nepekpbiTUE MX pagnyca AeUCTBUS.
Mpu Hopme nonmeBa oT 6 A0 8 MMm/ra B AeHb, NOMMNB OCYLLECTBNSAETCA Kaxable
5 pHen, npu atom pacxop coctaenseT ot 300 go 400 me/ra. B Xapkue nepuogbl
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NpW NOBbILIEHHOW MCNapsieMOCTU HeobXoaMMO NPOBOAMTL OpPOLUEeHME B HOYHOE
BpeMS.

Cuctema goxaeBanbHOro opoLlleHuss nogxoauTt Ans 6orblnHCTBA TUMOB
noysbl. Mpn 3TOM cKOpoCTb nomnmBa (MM/4ac) AormkHa 6biTb MeEHbLUe, 4Yem
CKopocTb hunbTpaumm noysbl (Tabn. 2.9). 3To0 nNomMoxeT npeaoTBpaTUTb
3anpyxvBaHne 1 U3bbITOYHbIN NOMUB.

Tabnvua 2.9

CkopocTb (hunbTpauum NoYBOrpyHTOB

Tvn nouBk CkopocTb hunbTpaumm
(Mm/yac)
MecyaHas MeHee 30
CynecyaHbIn CyrfiMHOK 20-30
CyrnuHok 10-20
MnosaTbli CYrnMHOK 5-10
rmuHUCcTaqa 1-5

Hanbonee nogxogawmn Tmn — necyaHbln. Y Hee camasi BbICOKasi CKOPOCTb
dvnbTpaumn. NMNoatomy, en TpebyeTca YacTbii, HO Manbi NONUB. ATOT cnocob
nonuea He NOAXOAUT ANSA MOYB, CKIOHHbIX K 0Bpa3oBaHUO KOpkM (Ccepo-bypo
NYyCTbIHHbIE, TXXENOCYIMUHUCTbIE).

K OCHOBHbIM XapakTepucTukaM CPUHKIEPOB OTHOCATCS:

e paguyc unu guameTp OpOoLLAeMOoro Kpyra unm cektopa.
e pacxopd BoAbl U NPOU3BOANTENBHOCTb.

e CTeneHb pacnbifieHNS.

e pabouee gaBneHue.

2.2.4 OnbIT BHeApeHUs A0XAEBOro opoLweHns B Y3bekucrtaHe

lMepBble onbiTbl MO AoxaesaHuio B Y3bekuctaHe nposoauvnuce B 1931 rogy B
coBxo3e [laxta-Apan (toraa ewe Tepputopua Y3bekuctaHa). CoTpygHukamm
BHANTM  E.I.TletpoBbim u©  [1.H. demngoBeiM  nNpu  HenocpeacTBEHHOM
pykoBoacTtee A.H. KoctakoBa Gbinn npoBeaeHbl NepBble XO3AWCTBEHHbIE OMbIThbl HA
nonuee xnon4yatHuka [18, 19]. UcnbiTbiBanMcb HeMeukne yCcTaHOBKW «JlaHuHrepy,
npeacTaBnsAloWmMe AanbHECTPyMHble AoXAeBanbHble annapatbl  NO3ULMOHHOMO
nonuea, paboTtarowme no kpyry. MNMapannensHO onbiTbl NPOBOAUSIUCE U Ha OMbITHOW
ctaHumu Akkasak (HolHe Y3HUNX).

Ha ©ase onbitoB B [laxTaapane Obina paspabotaHa m co3gaHa nepsas
coBeTcKas YycCTaHoBKa (goxaesanbHbld annapat BHUWIMM-1). Ona wwmpokoro
BHeapeHus goxaesaHust B Col3e Obina co3gaHa ceTb oXAeBalbHbIX CTaHLWA.
OpHa n3 Hux 6bina cos3gaHa B CamapkaHge (1949), Ho Bckope (1951) oHa Gbina
nepesegeHa B TalUKEHT M BNocrneacTBum ctana m3BecTtHa, kak HUCTO. bnarogaps
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YyCUNUAM COTPYAHMKOB 3TOW CTaHUMW O0XOEBaHWEe CTano pacnpoCTPaHSATbCA Ha
Tepputopun Y3bekucraHa.

B Y36ekucrane NCKb no mppuraummn obinn paspadotaHbl U UCMNbITaHbl HOBbIE
poxpesanbHble mawunHbl: A-100, Ad-115, AM-200, JOH-100, JOC-130, OOC-
400.

Muorne opranmsaumm (CAHUKUPW, CAUMS, BHUMMWTI) paspabaTtbiBanu
KOHCTPYKUMN aBTOMAaTU3NPOBAHHLIX MOSIMBHLIX FNIOTKOB M BENW MPOU3BOACTBEHHbIE
OnbITbl MO BHEAPEHUIO NONIMBA JOXAEBAHNEM.

CKE no wvppuraumm npoBoaun MNPOU3BOACTBEHHbIE OMbITbl A0XAEBaHUSA
mawwnHon OOA-100M B coBxo3e Ne 6 um. TutoBa ([onogHas ctenb) Ha nnowaan
okono 100 ra.

BennunHa nonueHbIX HOpm konebBanacb ot 750 mo 1500 m°/ra; cpegHasa
Hopma cocTtaBnana Ha nepsom nonmee 900, Ha BTopom 1100 M Ha TpeTbem
1000 M%/ra. TMpn nogave TakMxX NOMMBHBLIX HOPM MO3ULMOHHO B Gopo3dax Hakar-
NMBaEeTCs 3HAYUTENbHOE KONMMYECTBO BOAbl. UTODOLI yCTpaHATb CTOK, Npu Hapeske
6opo3g yepes kaxable 50 M KynbTMBAaTOPOM YCTPaMBaOT NEPEMbBIYKU.

CopepxaHue cone B BepxHeEM METPOBOM Croe 3a nepuos Beretaumu
yBENMYNIOCh, 0COBEHHO Ha y4acTKax C 3aCONEHHOWN MOYBOWA.

YpoxanHocTe B 1969 r. coctaBnsna Ha maccuBe poxaesaHusa (980 ra)
23,4 u/ra. KpyrnocytouHyto paboTy goxaeBarbHbIX MaluH obcnyxuBan wtat u3
2 TPaKTOpUCTOB, 2 NonuBanbluKoB (Ha 1 MalwmHy), 4 cnecapen u 1 39nekTpo-
cBapluka (Ha kaxagble 8-10 maLumH).

CpenHsis npom3BOANTENBHOCTL OOXAEBaNbHOro arperata npu 3abope BoAbl
100 n/c, BenMuMHe NonmBHOM HopMbl 1100 M3/ra u koaddULMEHTE UCMONb30BaHNS
paboyero BpemeHn 0,67 coctaBnsana 0,22 ra/vyac. BeipaboTka ogHoro pabovero —
0,11 ralyac, unu 0,77 ra/cmeny. lNMnowagp, obcnyxmBaemass OQHOW MalLUMHOW 3a
Ce30H, Npu 3 nonueax B TeyeHne 44 paboumnx gHen coctaBnsana 66 ra.

MpomnsBoguTenbLHOCTL Tpyaa pabounx npu goxaesaHun mawuHon JOA-100M
Obina Heckonbko Oonblue, Yem npu OOpPO3QKOBOM MONMBE, NPUM 3TOM CO34aeTcs
BO3MOXHOCTb fly4Lle UCMOoNb30BaTb MEXaHW3aTOpOB BO BTOPYHO MOSOBUHY BereTa-
LUMOHHOrO nepuvoga M YMEeHbLUUTb YUCIIO MONMBAanbLUUKOB, BbINOMHAOWMX PYYHYHO
paboTy.

C 1971 r. oCcCBOEHO NMPOM3BOACTBO HOBOW LUMPOKO3axBaTHOW A0XOEBarbHON
TEXHUKN. YCcTaHoBKa «PperaT» NpurogHa Anis OpOLEHNsA BbICOKOCTEBENbHbLIX KyMb-
TYp, Tak Kak BblCOTa BOAOMNPOBOASALLEN TPyObl Hag MOBEPXHOCTLIO MOYBbI 2,2 M.
B03MOXHOCTb perynmpoBaTb CKOPOCTb €€ ABWXKEHUS, MHTEHCMBHOCTb AoXAas (OT
0,13 oo 0,32 MM/MHK) 1 BENUYNHY CIOSA OCaaKOB 3a OOMH NPOXOA B rnpefernax ot 24
0o 120 MM no3BONSIET MPUMEHATL €€ B Pa3fIMYHbIX NPUPOAHbLIX YCIIOBUAX AN BCEX
nonesbiX KynbTyp. OpHako nydwue pesynbTtatbl, Kak OOMbLWMHCTBO MAaLUWH,
paboTaloLwmx B ABMKEHNN, OHA NOKa3biBae€T Ha BbICOKOMPOHMLIAEMbIX NMOYBaX.

MpumeHeHne «Pperata» NO3BONSET NPAKTUYECKN PELLNTL BONPOC 00 aBTOMa-
TM3auMn nonmea M Co34aeT BO3MOXHOCTb 3aBEPLUMTb KOMMIIEKCHYD MeXaHu3auuo
BCEX CEIIbCKOXO3SNCTBEHHbIX PaboT Ha opolwaemMbix 3emnsx. Popma opollaembix
KOHTYPOB (OKPY>KHOCTW) U ANUTENbHbLIA UMK, BO3MOXHO, AaXe HEMpPeEpPbIBHbIA NOMNMB
Kakgoro KOHTypa BpallalowmMmcs KonecHbiM TpybonpoBogom noTpebytoT ocobon
opraHusauun TeppuTopuM 1 TEXHONOTMM BO3AENbIBAHUSA XronyaTHuka. Heobxoamnmo
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npeaycMoTpeTb pa3mMmelleHne CENbCKOXO3ANCTBEHHbIX yFOLI,VIVI M BCrNoMoraTesibHbIX
noxpaesallbHbIX YCTaAaHOBOK Tak, 4yTOOblI MCNOMBL30BaTb MOSIHOCTBD HE 3axBaTbl-
BaemMble U HeJoCTaTO4YHO yBIaXHAEMbl€e Y4aCTKU KBaApaToOB, B KOTOPbl€ BNMCaHbI
opoLwiaeMble OKPY>XHOCTW.

«BomkaHka» — MHoroonopHasa AoxaeBasnbHasi YCTaHOBKA C  MOSMBHbBIM
Tpybonposogom anuHon 400 M, Ha KOTOPOM pPacnofioXeHbl, Kak Ha OCU, XOO0Bble
Koneca, nmerowme pasHoli gnameTp. Nepemeliaetca yctaHOBKa BAOMb MUTAIOLLENO
TpybonpoBoga, paboTtad NO3NUMOHHO C HEBGONbLUOM WMHTEHCUBHOCTBIO A0XAA U
[aBas MonMBaeMble Yy4acTKkM NPAMOYrofibHOM opMmbl, 4YTO obnervyaet 3agadvy
MCNOMb30BaHMA ee MNpu CYLEeCTBYIOLLEN OpraHu3auun Tepputopum U TEXHONOrMn
BO34enbiBaHMsA xnondaTtHuka. OgHako Npou3BOAMTENBHOCTb €€ MEHbLUe, YeM Yy
«®Pperata», ypoBeHb aBTOMaTU3aLNN NONNBA HUXKE.

C 1982 roga uHctutyt CAHUUPW npoBoaun uccnenoBaHns nNo BHEAPEHUIO
aoxaeBanbHble MawwuHbl «KybaHb» B coBxo3ax Ne1 um. Bonkoa, Ne10, NeiA,
«MatuneTtus Y3bekucrtaHa», konxode «CeBepHbIn Masky.

B Y36ekuctaHe B 1980 rogy pabotano 3100 eguHuML MOMAMBHON TEXHUKW.
BonbLyto YacTb U3 HUX cocTaBunu nonmeHble MawwmHbl Tuna MrA-165Y v MrA-300
koHCTpyKumn CKB no nppwuraumn. Nx konnyectso coctasuno 2514 egunny,. Obwee
K& KONMYeCcTBO O0XOeBanbHOW TEXHUKU cocTaBuno 585 eguHuu. B ocHOBHOM 3TO
mawmHbl AOA-100MA (108 wTt) n mawwmHel Tvna JAH-70, 80H-100 (325 wrT).

Haunnasa ¢ 1997 roga, MCuBX PY3 Ha4yano BOCCTaHOBMEHUE O0XAEBaHUA U
ObIN Hana)xeH KOHTaKT C amepukaHckummn mpmammn «BanmoHT» n «Kency», kotopble
1999 rogy nomornu 3anyctutb B xo3amnctBe «llatuneTtus YabekucrtaHa» MaLUUHY
«Bannen», koTopaa paboTtaeT Ha OpPOCUTENbHOW CEeTU, NOCTPOEHHOW MOA MalUVHY
«KyBaHb».

Kak nokasanu oOnbITHO-U3bICKaTENbCKME paboTbl, AoXAeBanbHasi MaluuHa
O0H-70 no3BonsieT 3KOHOMUTb MO CPaBHEHMUIO C PyYHbIM 6OPO3AKOBLIM NOSMBOM 40
40% opocuTenbHOM BOAblI U MNOBLICUTb YPOXAMHOCTb XronyaTHuka Ha 7,7%, a
MawurHa «Bannen» — no3sonseTt akoHOMUTb A0 60% BoAbl M NOAHATL YPOXANHOCTb
Ha 26,2%.

Ycnex nepexoga Ha MexaHW3VPOBaHHLIN Nonue OyaeT BO MHOTOM 3aBUCETb
OT opraHu3aumMm cnyxbbl  3SKcnnyaTtauum U CepBUCHOrO  obcnyxuBaHus
AoxaeBanbHblX MawuH. MIMeHHO Takasi cnyxba pomkHa ObiTb cosgaHa npu
nepexoae Ha MexaHn3MpoBaHHbIE crocobbl nonvea.

2.3 KanenbHoe opoLlieHue

KanenbHoe opolleHne — crnocob OpOLIEHUS CENbCKOXO3AMCTBEHHbIX KYIbTyp, Npu
KOTOPOM BOJa MOAaeTca B MNPUKOPHEBYKD 30HY pacTeHnn B obbewme,
COOTBETCTBYKOLLEM UMX noTpebHocTaM. B pesynbtate p[obuearoTcsa 3KOHOMUMU
BOOHbIX, 3HEpreTUdeckux, TPYLAOBbIX PECYpPCOB, MNOBbIWEHUS 3PPEKTUBHOCTU
npUMeHeHNa yanobpeHnin Npu MNOMYyYEeHUU BbLICOKOM YPOXKAMHOCTWU, BO3MOXHOCTU
aBToMaTmM3aumn npoLecca nonmnea  BHECEHNA XMMUYECKUX BELLLECTB W Ap.
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MpuMeHeHne KanenbHOro OPOLLEHUSA OKa3biBaeT onpedeneHHoe BNuaHWE Ha
Mo4yBy, KOTOpPOE B OCHOBHOM 3aBUCUT OT MNPUMEHSEMbIX PEXMMOB OpOLUEHUS,
KayecTBa UCNosib3yeMou NorMBHON BOAbI M NOYBEHHbIX ycnosuin [20].

MWTaHme pacTeHu nNpu KanenbHOM OpoLweHun Haubonee 39PAEKTUBHO.
bBbicTpoe ¥®  WHTEHCMBHOE MOrMnoweHne nuTaTenbHbIX BEWeCcTB NpoMcxoauT
BCneacTeme GOMbLIOW PasBUTOCTM KOPHEBOW CUCTEMbI Ha YBMAXHEHHOM y4acTke
noysbl. Kpome TOro, otcytctBne M3BbITOYHOrO YBNAaXXHEHUS, YepedoBaHNEe CyXux u
BNaXHbIX Y4YacCTKOB MOYBbl W LUMPKYNAUUS BOAbl MO KanumnnsgpHOMY npuHUMNY,
NO3BONSIET MakponopamMm OCTaBaTbCA MOYTU CyXMMW, BO3AyX OTClOOa BbITECHSAETCS
BOJOW He MOMHOCTbI0. ECrv NOBEPXHOCTHBLIM MOMWB CHavarna nepeHachiWwaeT noysy
BNaron, nopseprasi pacTeHusi CTpeccy, 3ateM [0 Creayluero nonmea noyea
nepeocyLllaeTcs — 3TO APYron CTpecc, Torga Kak kanerbHoe opolleHne ManbiMu, HO
AONro AENCTBYIOLWNMM A03aMU MPUHYXXAAeT pacTeHWe pas3BMBATbCHA MOCTOSIHHO MO
BPEMEHM.

TpynoBble 3atpaTbl Ha 9KcAnyaTauMm CUCTEM KanenbHOro  OpOLUEHUS
3HaunTeNnbHO HMxe 6opos3gkoBoro nonuea. 3-4 onepatopa MOryT ynpaBnATb
NnonMBOM B TeYeHun ce3oHa Ha nnowagn 150-200 ra, Gnarogaps asTomartmsaumm
yrnpaBfieHNs CUCTEMOW KanesibHOro opoLleHnst. HamHoro cHmxkaeTtcs noTpebHOCTb B
NCNOSIb30BaHNN CENbCKOXO3SMCTBEHHbIX MALLUMH 3a CYET MeHee 4YacTton obpaboTkm
MOYBbI, BHECEHMIO XUMUKATOB M YyAOOPEHNIN C OPOCUTENBHON BOAOW.

K OCHOBHbIM JOCTOMHCTBaM KanefnbHOro opoLleHns oTHocaTca [21]:

e 3HauuTEnbHasi SKOHOMWUSI MONMBHOM BOAblI MO CPABHEHUIO C OObLIYHBIMK
cnocobamu, B 4YaCcTHOCTU ¢ aoxaeBaHmem, — Ha 50-80% n bonee;

e pEe3Koe CHWKEHMe NoTepb BOAbl HA hUnbTpaLmo U NCNapeHme;

e OTCYTCTBME MOBEPXHOCTHOrO CTOKa, BOAHOMW 3p03uKM, a TaKkke NnepeHoca U
noTepb Boabl B aTMocdepy, Habrnogaemblx Npu AOXKAEBaAHUN;

e YMEHbLUEHNE COPHOW pacTUTENbHOCTM, a cnefoBaTenbHO, U HEMNPOWU3BO-
ANTErNbHOro pacxoda BoAbl U3 MeXaypaauni pacTeHun;

e ONTMMarnbHOE M YCTOWYMBOE YBMaXXHEHWEe KOpHeobUTaemoro crnosi NpUMeHu-
TEnbHO K Nnepuogam pocTa 1 pas3BUTUS pacTeHUi;

e BO3MOXHOCTb SIOKanibHOro B HEDOMbLUMX J03aX BHECEHUN yaobpeHun BMecTe
C NONMBHOW BOAOM;

e CHMXEHME 4ncna mexaypsiaHbix 06paboToK B CBSA3M C MEHbLUMM pPa3BUTUEM
COPHOWM pacTUTENBHOCTN;

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

e BO3MOXHOCTb WMCMOJIb30BAHUA MVIHepaJ'II/I3OBaHHOl7I, B 4aCTHOCTW, MOpCKOI7I
BOAbl;

e BO3MOXHOCTb NPpUMEeHeHNd Ha Manopa3BUTbIX MOYBax C Onn3KNM 3aneraHnem
necka u rane4vHuka, rae He Tpe6yeTC$I npoeegeHnsa niiaHNpPoOBKK;

e YMEHbLIEHMNEe 3aTpaT 3Heprmn Ha co3gaHne HanopoB BOAbl B pr60|'|pOBO£I,aX
Nno CpaBHEHWIO C OOXOEBAHUEM;
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e MOBbILLIEHNE YPOXAMHOCTM TOMAaTOB, MMOAOBbLIX M LUTPYCOBbLIX KynbTyp OO
25-50%.

OpocutenbHaa cuctema npu KanesibHOM OPOLUEHUN COCTOUT U3 CreayroLnX
OCHOBHbIX YacTen (puc. 2.23):

= Hacoccm““l
f_ (wCcTOMHMK BOAB)

Puc 2.23 NMpuHUMN ycTpOUCTBA CUCTEMbI KanesibHOro opoLueHus

[ns Bcex BMAOB C/X KynbTyp KOHCTPYKUUA CUCTEMbLI KanesrbHONro opolleHund
BKITHOYaeT:

HacocHyo cTtaHumMio — 0ObluHble BOAsiHble Hacocbl ¢ nogadenm ot 20 go
350 m®/yac Hamopom 2-5 aTM. Ha CKITOHOBbIX 3eMMsIX MOXeT ObiTb MCMONb30BaH
€CTECTBEHHbIN HAaMnop OT BbiLLEPaCcnONOXEHHOro UCTOYHKKA [21, 22];

Y3en o4nMcTkM BOAbl C rMAPONOAKOPMLUMKOM. OUNbTPLI: NecyaHble, ceTyaTble
N TMAPOLMKITOHbI. PUNbTPbl CHAGXEeHbI aBTOMATM3UPOBAHHOW CUCTEMOWN NPOMbIBKU U
cobupatoTca B (uUnbTpoBasibHble CTaHUMM Npou3BoauTENbHOCTBIO [0  500-
600 m°/uac.

M'MApONOAKOPMLUMK — YCTPOMCTBO, MOHTMPYEMOE B BrOK ¢ ounbTPOBasibHOM
CTaHuuen, C TMOMOLLUbD KOTOPOM OCYLLECTBRSETCH CTPOro [A03MpOBaHHas U
CBOEBPEMEHHAA nojaya MUHepanbHbiX YAOOpeHWn 4yepes cUcTeMy KanenbHOro
OpOLUEHNS HENOCPEACTBEHHO K KOPHSIM KaXa0ro pacTeHus.

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

MonvBHbIE TPYGONPOBOALI — MONMATUNEHOBLIE TPYOKW, AMAMETPOM OT 12 MM
M Bblllie, YKNaablBaeMble BOOMb PSAOB pacTeHWi, napannensHo apyr Opyry.

KanenbHuubl — YCTPOWCTBO [AOf1si TOYEYHOro BbiNMyCka BOAbl U3 MOSIMBHbIX
TpybonpoBOAOB, K KOTOPbIM OHM KpenaTcs, bonee 4acTto UCNONb3YHTCS KanesnbHULbI
C pacxogom 2, 4, 6, 8 n/yac.
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BooopacnpegenutenbHas W perynvpylowas annapatypa — BeHTUMW,
3aBWXKM, KnanaHbl, C pyYHbIM UM aBTOMATUYECKUM NPUBOAOM AN PErynMpoBaHuns
0o4YepeHOCTU N NPOAOIPKUTENBHOCTM NOAa4YM BOAbl HA MOSMBHOWM Y4YaCTOK.

2.3.1 OnbIT BHeApeHUSA KanesibHOro opoLwieHne B Y3bekucraHe

AHanua 3peKTMBHOCTN NONMBOB MO METOAAM OpOLUEHMsI Konebnetca B GonbLumMx
npegenax. Hanpumep, adpdekTMBHOCTL nonvBa No 4vekam coctaenseT 40-60%;
6opoagkosoro nonuea — 50-70%; aoxaesaHna — 70-85% v kanenbHOro opoLleHns —
90-95%

C 1975r. kanenbHbIM opoweHueM ycnewHo 3aHumanuce CAHUWPU un
MaBcpeaascoBxo3CcTpou, Bbln NMOCTPOEH OMbITHLIN yYacTok nnowanbto 6onee 10 ra
B 3aMMHCKOM panioHe C KanenbHuuamMmm CO6CTBEHHbIX KOHCTPYKLMNA.

B 1977 r. 6bina nocTpoeHa 3KCNepuMeHTanbHasi cuctema KanenbHOro
OpPOLLUEHNS N BbICaXXEH caf Ha BapxaHHbIX neckax B XMBMHCKOM panoHe Xope3MCKOM
obnactn, rge npoBOAWUSICA KOMIMMEKCHOE MWCCreaoBaHUe peXxumMa OpoLUeHUs U
arpoTexHukn CXK.

B 1977 r. cunctema kanenbHOro opolweHusa Obina noctpoeHa B HayyHo-
Npon3BoACTBEHHOM 00bEAMHEHUN CaaOBOACTBA, BUHOrpagapcTBa U BUHOOENNA UM.
P.P. lpegepa Ha MecTHOCTM cO cpegHum ykroHom 0,1 B LUMPOKOPSAHOM WU
nanbMeTTHOM cagax, rae ¢ 1978 r. Ha4YaTbl COBMECTHblE KOMMIEKCHbIE MUccneao-
BaHWNA MO NPUMEHEHMIO TaKMX CUCTEM Ha 3eMNAX ¢ 6OMbLINMM YKITOHAMNU MECTHOCTW.

B 1978 r. 6bina nocTpoeHa cuctema KanenbHOro OPOLLUEHUST N BbICaXEH caf B
y4yebHOM Xxo3aMcTBEe TalIKEHTCKOr0 CeflbCKOXO3SAWCTBEHHOIO WHCTUTYTA, rae
NPOBOAUIMNCH LUNPOKNE NUCCIeaoBaHNS.

B 1980-e rogbl B Y306ekuctaHe ObinnM MOCTPOEHbI CUCTEMbI KanerbHOro
OpOLLEeHUsI caoB U BUHOrpagHMKOB Ha nnowaan 410 ra.

Ecnm B 1980-e rogbl y4veHble NPOBOAMNKM OMbITbl NO  OMNpPeAEnEeHnto
3(P(PeKTUBHBIX NapamMeTpPoB KOHCTPYKUMM U KoMMnekTyowmx matepmnanos CKO, To
HaumHaa ¢ 1990-x, Hayann nNpPoOBOAUTbL Hay4YHO-U3bICKaTeNbCKMe paboTbl nNo
YCTAHOBIIEHUIO peXuMa OpOLIEeHUs BblpaliMBaeMbIX  CEeJIbCKOXO3ANCTBEHHbIX
KynbTyp B Pasfnu4HbIX MPUPOAHO-KINMMATUYECKUX U NMOYBEHHO-TMAPOreonIormyecKnx
YCITOBUSIX.

Mpn KanenbHOM opoLeHun TpebyeTcs MeHbLUMA 00beM BOAbl, @ 3HAYUT U
MeHbLUe paboTbl HACOCOB, MEHbLUE TPATUTCA ANEKTPO- WU APYrnxX BUAOB 3HEPrnm
(Hanpumep, am3enb) ons paboTbl Hacoca. Takke, OOCTUraeTcs 3HauuTenbHas
9KOHOMMS TpyZo3aTpaTt Ha npoBefeHue nonueos (B 1,3-3 pasa). AkoHomaATca [CM —
o 60 nutpoB Ha 1 rektap XnonyaTHMKa 3a CEe30H. OKOHOMMUS MUHeparibHbIX
yanobpeHun Ha 30-40% — npu oGbIMHOM nonmBe Ha 1 rekrtap XOMNKOBOro Moss
pacxogyetca 850 kr asoTHoro yaobpenusi, 150 kr doccopa, 100 Kr xnopucToro
kanus. NMpn kaneneHoM opoweHnn Ha 1 rektap pacxogyetca 250 kr aszota, 150 kr
docopa, 50 kr kanus. Npu 3TOM ycBOEHME MUHEeparnbHbIX yaobpeHun coctaBnseT
90-95%, a npu TpagnumoHHom opolueHnn scero 30-35%.

PacTBopeHHble yaobpeHMst BHOCATCA HEMNOCPEACTBEHHO B KOPHEBYH 30HY
BMECTe C BOAOM BO Bpemsi nonuea. [poncxoanTt 6bICTpOe Y MHTEHCUBHOE MNormoLle-
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HMEe nuTaTenbHbIX BeELWEeCcTB. JTO cambii  3MdEKTUBHbLIM CNOCOO BHECEHUS
yaobpeHnn B 3acylnMBbIX KIUMaTUYECKUX YCnoBmax. Bblwe ypoXamHOCTb U
Ka4yeCcTBO NPOAYKUMW — MpU KanenbHOM oOpolleHun Habnwogaetcs 6onee paHHee
co3peBaHMe ypoxas. 3a cyeT TOYHOro nonagaHusa Bnarn K KOPHEBOW cucteme
pacteHnn un 6onbwen 3APPEKTUBHOCTM YCBOEHUSA YyOOOPEeHun, rapaHTupyeTtcs
noBbieHne ypoxanHocTu Ha 30-70% no cpaBHEHUIO C TPAAULMOHHBLIM OPOLLUEHNEM.

Mo oueHkam CAHUWPW, nnowaab addektnBHoro BHegpeHusi cucrtem KO
oueHuBaeTca B 350 Thic.ra [23]. OTO 30HbLI cpeaHux, BOMbWKMX U OYeHb BonbLINX
YKNOHOB Ha He3aCOoSleHHbIX U He MoaBepXeHHbIX 3aconeHuto 3emnax ¢ YIB >3wm.
O6waga nnowaab NoTeHuManbHO NpurogHbix 3eMmenb nog cuctembl KO cocTtaenser
1071,2 Tbic. ra. M3 Hux nnowagb B 577,9 Thic.ra pacnosfiokeHa B KOHTypax
cywiecTBytoLero opoweHnsa n 433,3 TbiCc.ra — B KOHTYpax HaMe4yaeMbIX K OpOLLEHUIO
3eMernb.

KanenbHoe opolleHne faeT BO3MOXHOCTb NMPUMEHSATb MOSMIMB Ha CKINOHAaX unu
y4yacTKax CO CrOXHOMW Tonorpaduen, 6e3 coopyXeHus cneunanbHbIX YCTYNoB WUnu
nepeHoca noYsbl.

B oTtnuume OT ApyrMx BMOOB OPOLLUEHWUSA, MPUHUUM KanesnbHOro OpOLUEHUS
3akn4aeTca B TOM, YTO BOAa MOCTYNaeT TOSMbKO B NMPUKOPHEBYHK 30HY pacTeHus,
npMyem KONMMYecTBO M MEPUOAMYHOCTb Nodayn BOAbl OYE€Hb TOYHbI U TEXHUYECKU
NPOCTO PErynmpyoTCa B COOTBETCTBUM C NOTPEBHOCTAMM pacTeHNa Ha Kaxaon dase
ero passutus. Konuyectso 1 pacnonoxeHne Touek Nogayn BoAbl yCTaHABIMBAETCS
B 3aBMCUMMOCTW OT MECTHbIX YCIOBUM — TuNa MOYBbl, BUOA CENbCKOXO3ANCTBEHHON
KynbTypbl, KNMMMaTa, kKa4ecTBa OpoCUTENbHOM BoAbl U T.4. HoBM3Ha AaHHOro meToaa,
3aKkn4aeTca B TOM, YTO perynupys pexumm nogayun Bogbl U yoobpeHun BAuSTb Ha
pacTeHMs1 MOXHO HanpaBfieHHO, 3amenniaa MnuM yBenuumBasi ero pocT, pasBuTue
nnogoB, pasBuUTME €ro pacTUTENbHOW MaccCbl U T.4., CTPOS pacTeHWUs MO CBOUM
noTpebHoCTAM.

KanenbHoe opolueHne HeobxoaMmo MCMNoNb3oBaTh C MakCMMarbHON OTAAveN.
OTO npexae BCEro CKMOHOBbIE 3eMIM, r4e MOXHO WCMONb30BaTb €CTECTBEHHbIN
Hanop; necdaHble NOYBbl; 3EMMM C YK€ CYLLECTBYIOLWMM MaLUMHHBbIM OpPOLLUEHNEM U
3emMnM C HeJoCTaTKOM opocuTenbHon Boabl. CrieQyeT yunThiBaTh ele U CTOMMOCTb
BblpaluBaemblx C/X KynbTyp. B cBoe BpemMss NPOEKTHbIMM MHCTUTYTamun 6Gbina
BbINOJSIHEHA CXema No pasMeLLEeHMIO KanernbHOro opolleHuns B pecnybnuke [19].

HaunHaa ¢ 1990 ropa, KOHCTPYKUMS M KOMMNIIEKTyKOWMe aAetann CUCTEMbI
KanenbHOro opoLleHus 6binyM yCoBEpLLUEHCTBOBaHbI, 8 UMEHHO:

e MarmctTpasribHble W pacnpegennterbHblie pr6OI'IpOBO£I,bI Ha4Yannm wuma3rotaB-
JMBaTb U3 NMOJIMMEPHbIX MaTepunaros;

e Hayanu BbiNyckaTb MUHeparbHble YA0OpeHua 1 nectTuumabl crneunansHo Ans
CKO;

e Hayanu NPUMEeHATbLCS YCOBEPLUEHCTBOBaHHbIE (OUMbTPbLI A1 OYUCTKU OPOCU-
TernbHON BOAbI;

e YyCOBEpLWEeHCTBOBaHbI KanesrbHULUbl C pasnquon HOpMOVI nogayv Boabl;
e HalnaXeH BbllMyCK HaCcoCoB pa3n|/|qH017| KOHCTPYKUMU N NPON3BOONTEIIbHOCTH;

e LUMPOKOE MCMNOSb3yeTCHa arnbTepHaTMBHAas 3Heprust (CoNHeYHas 1 BeTpoBasi)
BMECTO 3N1eKTPUYECKON.
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PaspabotaHbl npaBuna akcnnyataumm CKO B TeyeHue ce3oHa, cBoeBpe-
MEHHOE npoBeAeHne nponnakTUYECKMX U PEMOHTHbIX paboT, koTopasa No3BoNseT
CYLLIECTBEHHO NPOAMNTbL CPOK paboTbl CUCTEMBI.

B HacToswee Bpemsa obuwaa nnowanb NOCTPOEHHOrO KanenbHOro OpoLUEHMUS
coctaBnsiet okono 188,369 Tbicay ra (puc 2.24). o 2030 roga nnaHupyeTca
BHEAPUTb CUCTEMY KanenbHOro OpoLleHna Ha nnowanm 637 TbiCAY rekTapoB.
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Mo paHHbIM MuHKUCTEpCTBa BOAHOro X03saincTea Pecnybnuvkn Y3bekucraH,
2019

Puc 2.24 Pa3Butue cuctemMbl KanesibHOro opoLUeHus
B Y30eKkucrtaHe, B rekrapax

B HacTtosiwiee Bpemsi B Y3bekucrtaHe 6GonbwmMMuM Temnamu BHeOPSAOTCS
CUCTEMBI KanenbHOro OPOLLUEHUA Ha OpOoLUaeMbIX 3EMMISAX KIacTepoB U hepMepCKMx
xo3ncTte. Hanpumep, B 2021 roagy B knactepe TCT Hwmxkeunpumkckoro panoHa obina
MOCTPOEHA M cOaHa B 3KCMnsyaTtauMm CMCTEMa KanefnbHOro OpoLUEeHMs Ha nnoLwaam
1100 rekTapos.

B VYihunHckom panioHe HamaHnraHckon obnactm Ha Tepputopun  ABI
“W. Pawmnaos” co ctopoHbl OO0 “ECO DRIP LUX” B OO0 “Yinun Coxmubkop arpo
acKnopT” Ha 286 ra u B YukypraHckoMm panoHe Ha Tepputopum ABIT “Myn xocun
cepcyB” B OO0 “Myxammaganu xamkop ©6usHec” Ha nnowaan 520 ra noctpoeHa
cucTemMa KanemnbHOro OpOLWIEHWs, OCHOBaHHAsi Ha aBTOMaTMYECKOW cucteme
yrnpasrieHus NoSIMBOM.

B [xmsakckon obnactm B 3aMuMHCKOM parnioHe Ha Tepputopum ABIT “AHru
yapsogop” co ctopoHbl OO0 “Rain Fain” nocTtpoeHa goxaeBanbHasi cMcTema Ha
nnowaan cebiwe 100 ra B hepmepcknx xosancteax “Xanmpynno 6ofn”, “©axpnoanH
TyT” n “UBpoxum ganacu’.

B CamapkaHackon obnactu B CamapkaHOCKOM pavioHe CUCTEMbIl KanenbHOro
opolleHust noctpoeHbl Ha Tepputopumn ABI1 “Camapkang” B xossmnctee “Oxanuk
OntnH 6ofn” Ha nnowagu 527 ra, B Hypabagckom panoHe Ha Tepputopun ABI1
“‘Hypoboa” B depmepckom xosanctese “llapunos ToxupxoH 60fn” Ha nnowaau
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523ra u B [lactmapromckom panoHe Ha Tepputopun ABIT “lMporpecc Hyp
cyBumnapu” Ha nnowaam 496 ra.

Kpome aToro, B pecnybnuke ans passutus Bogocoeperarowmx TEXHONOMIN 1,
B 4aCTHOCTW, KanenbHOro OpoLLEHUS NPUBMEKaOTCS 3apybeXkHble NHBECTULUM.

Tak, co CTOpOHbl HemeuKoro areHTCTBa Mo COTPYAHUYECTBY Ha TeppuTopumn
AngwmxaHckon, depraHckon, HamaHraHckon, KawkagapbuHckon, CypxaHgapbUHCKON
n ChblpgapbMHCKOW o0Onactsix MNOCTpOeHa W BHegpeHa cucTeMa KanesibHOro
opoLueHus Ha nnowaaum 60 rekrap.

Co cTtopoHbl Micnamckoro 6aHka pa3suTtus Ha Tepputopum CypxaHaapbUHCKON
obnacTm B pamkax npoekta “PeKoOHCTpyKuuM cucteMbl kaHana Xasapbof-
Okkanunran” Ha nnowagn 100 ra noctpoeHa cuctemMa KanenbHOro OPOLLUEHUST Ha
cymmy 400 Tbicay gonnapos CLUA.

2.4 BHyTpUno4yBeHHOE opoLUeHue

BHyTpMNOYBEHHLIN MONMB NO Tpybam-yBNaXKHUTENAM, MPOSIOXKEHHbIM Ha rNybuHe
0,4-0,6 M — yno6HbIN U NepcnekTUBHbIA Cnoco® BO3OENCTBUSA Ha pacTeHue npwu
KynbType OTKPbITOrO U OCOOEHHO 3aKpbITOro rpyHTa (Tennuubl, napHukn). MNpu
BHYTPUMOYBEHHOM OpPOLLUEHUN KOPHEOOUTaeMbIA CIiON YBRAXHSETCS NOCPeACcTBOM
perynmpoBaHna ypoBHA T[PYyHTOBbIX BoA. K [OOCTOMHCTBaAM BHYTPUNOYBEHHOMO
OpoLLEeHNs oTHocATcS [24]:

e MEXaHu3auusi NPOLIECCOB CEJIbCKOXO3ANCTBEHHbIX paboT M BbICOKMA KOI(-
PULMEHT NONE3HOro UCNOoNb30BaHNA OpOoLLAeMOn TeEppUTOpUH;

e COXpaHeHMe CTPYKTYpPbl BEPXHUX CINOEB MNMO4YBbI U Nogaep>XXaHne Ux B PbIXIioM
COCTOAHUN;

e BO3MOXHOCTb 3aryLleHusi MOCEBOB C Y4E€TOM ONTMMaribHOWM NNoLiaam NuTaHus
N HanpaBneHusi PSOKOB pacTeHUn ucxoas W3 ONTUMAnbHOMO CBETOBOMO
pexuma, a crnefoBaTernbHO, U3 MakKCUMarbHOrO WCMOMb30BaHUSA CONHEYHOM
aHepruu;

e CHWXeHMe NonMBHbLIX HOpM 1 Bonee NpoayKTUBHOE UCNONb30BaHME NOSIMBHOM
BOAbI;

e BO3MOXHOCTb [ABYCTOPOHHEr0 perynMpoBaHUs BOAHOIO PeXmma OCYLUEHHbIX
3eMernb;

e COYETaHWe nonvea C 0OOHOBPEMEHHbLIM BHECEHWEM HEMOCPELACTBEHHO B 30HY
KOpHEeW pacTBOPUMbIX NUTATENbHbIX BELLECTB;

e BO3MOXHOCTb COYETaHUS YBNaXXHEHUSI C OQHOBPEMEHHbIM 060rpeBOM MOYBLI
TepmarnbHbIMU N COPOCHBbIMM TennbiMu Bogamun TIC;

e BO3MOXHOCTb aBTOMaTM3auuMW, a ClnedoBaTenbHO, W CHWXeHue 3aTtpat
py4YHOro Tpyaa npwv nonvee.

I'IpM opraHm3aumm BHYTPUNOYBEHHOIO OpPOLUEeHUA, 0CoBGEeHHO Ha KPYMNHbIX
nnowaagsx, Heo6xoanmo Y4YUTbIBATb N HEKOTOPbIE €ro HeJOCTaTKN:
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e BO3MOXHOCTb MPMMEHEHUS HA MOYBAX TOMbKO C XOPOLUEh KanunmsipHoM
NPOBOAVMOCTbLIO, TO €CTb Ha CYIMMHUCTBIX MOYBAaX UMM Ha NErkux noysax npu
HanMyMn Ha HeGonbLUOW rMyGuHe BOAOYyNopa;

e HEMPMMEHUMOCTb Ha 3aCOSIEHHbIX NMoYBax C GNM3KUM 3aneraHMem MuHepa-
NN30BaHHbIX FPYHTOBbLIX BOA, a Takke npu 6onbwom (50 %) copgepxaHun
KapboHaTOB, BbI3blBAOLLMX NPOCAAKY FPYHTa;

e HeobXxoAMMOCTb MoJayn YMCTOW BOAbl B CBA3M C BO3MOXHOCTbIO 3auneHus
Tpy6onpoBoaOB-yBNaXHUTENEN;

e Oonbluas l'IOTpe6HOCTb B pr6ax N BbICOKME, KaK npaswuio, ogHOBpeMEHHbIE
KanuntalibHble BNOXEHNA B CTPOUTETILCTBO U o6opy,1:|,OBaH|/|e CUCTEMDbI.

Puc 2.25 Cuctema BHyTPUNOYBEHHOIO OPOLUEHUSA

BHyTpunouseHHbIn nonue (puc. 2.25) ocHoOBaH Ha BcacbiBawoLlen crnocob-
HOCTM NoYBbl. YeMm Bbille KanunnsapHas NpOBOANUMOCTb MOYBbI, MEHbLUE ANaMeTp ee
YyacTuu, TeM Bornblue BcacbiBaloLasi cCnocobHOCTb NoyBbl. OHa 3aBUCUT HE TOMbKO OT
MEXaHW4YeCcKoro cocTaBa M YepedoBaHWs OTAENbHbIX CMOEB MO4YBbI, HO WU OT
BraroHacbIWEeHHOCTM nouBbl. [Mpy BRaXHOCTM MO4YBbl, OGAM3KON K HaMMEHbLUEWN
BnaroemkocTtn (HB), BcacbiBatowasi cnocobHoCTb 6nm3ka K Hynw, npy abcontoTHO
CyXOW MoYBe OHa AOCTUraeT MakCUMymMma.

B 3aBucMMoOCTM OT MexaHW4YecKoro cocTaBa BcacbiBawLllas CNocobHOCTb
MOXET ObITb Pa3nMYHON: Ha TSXKEMbIX NOYBAaX B CyXOM COCTOSIHUM OHa COCTaBnseT
40-50 cm, npu BnaxHoctn 55% HB — 4-5 cm; Ha nerkux cooTBeTCTBEHHO 15-20 1
1-2 cm.

Tpy6bl-yBNnaxHUTENM NpoknagbiBaloT Ha rnydouHe 45-50 cm Ha paccTosiHum
06biyHO 1,25-1,5 M, HO He 6Gonee 2,0 M. TpyGbl-yBnaxHutenun moryT 6bITb
FOHYapHbIMU UNN NEPOPUPOBAHHLIMU U3 MOMUITUNEHA WU NONUBUHUNXIOPUAA.
Bopa n3 tpy6 B noyBy noctynaeTt 4yepes3 CTbikM roH4yapHbix Tpyo 1,0-1,5 mm wnnu
Yyepes nepdopaumio.

AnuHy Tpy6-yBnaxHuTenen npuHnumatot B npegenax 150-250 m, B cpegHem
200 M. Bo usbexaHue 3auneHus Tpybbl-yBnaxHutenu npombiBatoT. 1o xapakrepy
aenctena pasnuyaloT 6e3HanopHble U HanopHble cucTembl. [lpu GesHanopHowm
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cucteme Boda npogsuraetcd no Tpybam camoTekom. UToObl TpyObl-yBAXXHUTENN HE
3aunanncb, WX MpokKnagbiBaldT K MOMEeBOoMy BogocOGpocHomy Tpybonposoay-
KONMeKTopy ¢ ykroHom He meHee 0,004-0,005; ckopocCTb ABWXEHUS BOAbI B Tpybax
Toria He wmeHee 0,7-0,8 wm/c. [llpu HanopHow cucTeme YyBraXxHeHWe MoYBbI
NponCcXoauT noA Hanopom. HanopHble cucTeMbl NpU NepuoauMyeckon nogaye oAbl
achpekTnBHee 6Ge3HanopHbix. OHM NO3BONAIOT YBENUYUTbL PACCTOSIHUE MexXay
Tpybamu-yBnaxxHuTenamm oo 2-3 M; cokpallarT CPOKU NoNnBa U NOMMBHbIE HOPMbI;
pacTBOPSAOT M BbIMbIBAOT BOAOPACTBOPUMbBIE COMU U3 30HbI KOPHEBOW CUCTEMBbI
pacTeHUN; OCYLLECTBAIT NePUONYECKYIO NMPOMbIBKY 3aKPbIThbIX YBNAXXHUTENEN.

Mpwn HanopHown cuctemMe TPYObI-yBNAXHUTENN MPOKNaAabiBaldT ¢ obpaTHbIM
YKIIOHOM K TpyOOMnpoBOAY, KOTOPbIA SIBMASIETCA HE TONbKO OPOCUTENEM, HO U
KONNEKTOPOM.

[ns yctponctea Tpy6-yBnaXkHUTENEN UCNOSb3YOT rOTOBbIE MOMNITUIEHOBbIE
Tpybbl anameTtpom 40, 50 n 70 mm.

2.4.1 OnbIT BHeAPEHUS BHYTPUNOYBEHHOIO OPOLLUEHUSA B
Y3b6ekucraHe

B 1967 r. naBcpena3snpcoBX03CTPON COBMECTHO C APYrMMU OpraHu3auusamMmn Hadan
LUMPOKNE IKCNEPUMEHTANbHbIE UCCNEaOBaHWS MO BHYTPUNOYBEHHOMY OPOLLUEHUIO
xnon4yatHuka B [flonogHon ctenu. MNnowaab BHYTPUNOYBEHHOIO OPOLLEHMS OCTUrMa
140 ra. YcTaHOBMEHO yBenuMYyeHue YPOXaMHOCTU XJloN4yaTHUKA MO CPaBHEHWUIO C
KOHTposieM (nonue no 6opo3gam) M yMeHblleHMe MOTepb BOAbI HA UCMApeHue u3
MOYBbl, HO B Cro€ Bblle TPYyO-yBNaXXHUTENEW OTMEYEHO HEKOTOpOoe YBeNuYeHue
KONn4ecTBa nerkopacTtBOPMMbIX COSier. JQKCnepuMeHTarnbHble paboTbl MNO3BOMAUK
TaKkke BbISABUTb PS4 KOHCTPYKTMBHbIX HEAOCTATKOB 3TUX CUCTEM U HEOBXOOMMOCTb
nX ganbHenLwWwero coBepLleHcTBoBaHuS [25].

B ycnosuax Hay4dHo-nccnegoBaTenbCKOW CTaHUMM MO TEXHWKE OpOLUEeHUs
(HWCTO CAHUWNPW), BHYTPMMNOYBEHHOE OpPOLLUEHWE MHOMO JIeT UCNbITbIBANocb B
abnoHeBom cage. Cuctema BI1O c TpybyaTbiMu nepdopupoOBaHHbIMU  YBRAAX-
HUTenaMm nog pykosoacteoMm H.P. XampaeBa wucnbiThiBanace B coBxo3e Ne10
CblpaapbUHCKOM 06n1acT Ha NONMBE XNon4yaTHUKa.

OnbIT npumeHeHnsa cuctem BIO B Y3beknctaHe NO3BONMUN BbISBUTbL WX
OOCTOMHCTBA M HEAOCTAaTKM.

K gocTonHcTBaMm crieayeT OTHECTU:

1. Bo3MOXHOCTb nogaepxaHmsa 3agaHHON BNaXXHOCTU B KOpHeobuTaemom
30He B TeYeHne BCero BeretalMoHHOro nepuoaa.

2. 3HauMTenbHOEe CHUXEHNE pa3BUTUA COPHOWN PacTUTENBHOCTM.

3. CyLiecTBeHHasa 3KOHOMUSA OPOCUTENBHOWN BOAbI.

4. Bbicokag paBHOMEPHOCTb MOMMBa B oO4are YyBNaXXHEHWs, Cnocob-

CTBYIOLLASI NMOBbLILLEHWIO YPOXXANHOCTMY.

5. B0O3MOXXHOCTb 3KOHOMHOrO BHECEHMSI C BOAOW PacTBOPUMbIX YyO06-
PEHUN.
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K HepocTaTkam crieqyeT OTHECTMU:

1. 3HaunTENbHY CTOUMOCTb CUCTEMBI

2. 3aTpyaHeHNE BCXOXECTU CEMSIH.

3. 3avneHne Tpyb M 3apacTtaHve KOPHAMW YBIaXHUTENEW, YTO CHUXaeT
HaAEXHOCTb paboTbl CUCTEMBI.

4. B03MOXHOCTb pa3BUTUSA OMNON3HEBbLIX ABMEHUN HA 3eMIsAX ¢ BonbLIMMMK
YKIOHaMu

5. 3HaunTenbHblE TPyAHOCTH, CBSA3aHHbIE C obHapyxeHnem

HencrnpaBHOCTEN
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lll. MnannpoBKa opoLwaemMbIX 3eMerib

B pesynbTaTe npoBeaeHMs HeKa4eCTBEHHbIX CEMNbCKOXO3SIMCTBEHHbIX paboT (naxoTa,
KynbTuBauus, pa3paBHMBAHUSA OKapbIKOB WU T.A4.) HA MOMMBHbBIX KOHTYpaxX OpOLUEeHUs
NOABNATCH HEPOBHble Y4aCTKW. Ha MOBbIWEHUAX MNONS pacTeHus 3acbixalT OT
HegocCTaTKa BNarn, a Ha NOHWXEHUAX OHU TMOHYT OT BbIMOYKM M3-3a 3aCTOSI BOAbl U
HebnaronpusaTHbLIX ANA pacTeHM 1 NOYB aHAdPOOHbIX YCroBUN. Bce aTO B KOHEYHOM
nTore NPUBOOUT K CHMXKEHUIO YPOXKaANMHOCTU CENbXO3KynbTyp. lNnowanb y4acTkoB C
Byrpamn M HM3NMHAMKU Ha HECNIaHMPOBAHHOM none, MoxeT gocturatb Ao 40 % ot
obwen nnowagun. Takme nons NOKPbITbl NATHAMW, NPOSBASAIOWNMUCA B HepaBHO-
MEPHOCTM POCTa MU CO3pEBAHUA pacTeHun [26, 27].

MoaToMy HeobOXoguMMbIM YCROBMEM AONf1i  OpraHvM3auun  NoBEPXHOCTHOTO
nonuea ABNAETCA NfaHMpOBKa MONS, KOTopas npefHasHavyeHa Ond yCTpaHeHUs Ha
HEM UMEILNXCA 3HAYUTENbHbLIX MOBbILWEHUA U NOHWXeHU (x 30cM) M cospaHus
POBHOW TOPU3OHTANIbHOW WIIM  HAaKMOHHOW MOBEPXHOCTU, B 3aBUCMMOCTU OT
BblbpaHHOro cnocoba opoweHnsd. OTKNOHEHUS BbICOTHbIX OTMETOK CMlaHUPOBaHHOM
NMOBEPXHOCTU OTHOCUTESIbHO MPOEKTHOM He [AOSMKHbl MNpeBblwaTtb = 5 CM, 4TO
obecneunBaeT MOBbILWEHNE YPOXAWHOCTU CENbCKOXO3SUCTBEHHbBIX KYNbTyp U
9KOHOMUIO MOSIMBHOWM BOAbl. TOYHOCTb MMAHUPOBKM PUCOBBIX YEKOB HasHa4valT B
npeaenax He bonee + 3 cMm. [MoBbILEHNE TOYHOCTM NNAHUPOBKM C + 5 ao + 3 cm, T.e.
BCEro Ha * 2 cM, gaet npubasky ypoxanHoctu puca Ha 19,9 u/ra (47%) n aKOHOMUIO
nonueHoM Boabl 1621 M°/T (36%).

KauyectBeHHO cnnaHnpoBaHHOe none obnagaeT cnegywoWwyMn npevmy-
wectsamm [28]:

e CBOEBPEMEHHOE MPOBEAEHME BCNALLKW, CEBA CEMSH U BHECEHWE yaobpeHun,
Gonee GbLICTPOE N paBHOMEPHOE NOACLIXaHNE NOYBHI,

e paBHOMEpPHOEe pacnpegerieHve crnoss BOAbl M OAMHAKOBLIE YCMOBUS AONst
yBNa)KHEHMS NOYBbI NO Nrowaaun u rnyouHe,

e oauHakoBasi rMyObuHa 3a4enkn ceMsiH U BHECEHUST YO00OpeHu,

e ONTUManbHbI BO3AYLWHbLIA, MNUTATENbHLIW W  BOAHLIA  PEXUM  MOYBHI,
obecneynBaroLLmii paBHOMEPHYIO BCXOXECTb, POCT, BnaronpusitTHoe pasBuTtue
pacTeHun 1N co3peBaHne ypoxasa B 605iee KOpoTKUIA CPOK,

e CHwkXeHue TpygosaTtpar npu obpaboTke M nonmeBe MoYBbI, yOOpke ypoxasa u
aBTOMaTU3auuu Nonuea,

e OKOHOMUSA NMONMBHOW BOAbI, COKpalleHune spemeHn Ha NoJine,

e pefoTBpalleHNe MNepeyBnaXKHEHUs, 3aCONIEHUST U UPPUTraLMOHHON 3pO3uK
MOYBHI,

e COKpalleHune npmmMeHeHunda A00XMMMKaToB U noJtydeHne npoaykunm BbICOKOro
Ka4yecTBa

MnaHvpoBKy MNOA4 NONMMB MPOMNALHbLIX KynbTyp, KynbTyp CNMOLHOrO CeBa,
Caf0B M BMHOIPaAHMKOB BbIMOMHSAOT NOA Tonorpacduyeckyto NoBEPXHOCTb.
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Cnocob nNnaHMpoBKM C COXPaHEHWEM BEPXHErO Crosi NMOYBbI MMEET 4YeTblpe
Pa3HOBUOHOCTU: KYNMUCHBbIWA; MO MOfiocaM C ABYKPaTHbIM NepeMeLLleHNEM BEpPXHEro
Crosi Mo4YBbl; MO MOflocaM C OAHOKPaTHbIM NepemMeLleHMEM BEPXHEro Cros;
BypToBaHueM.

3.1 anMeHﬂeMble 3eMﬂepOﬁHO-nnaHMpOBO‘-IHbIe MaLlUUHbI

MnaHnpoBoYHble PaboTbl BLINOMHAKT Pa3MYHBIMKU  TUNAMU  MENMOPATUBHbBIX U
apyrmx  MawwuH. K MX uucny  OTHOCATCA:  CKpenepbl, ANWHHOGAa30Bble U
KOpOTKODa30Bble M CKpenep-nNNaHMpPoBLUMKA. [Na BbINOMHEHMS TOYHOW NITAHUPOBKU
MaLUMHbI OCHALLAKT Na3epHON CUCTEMOW aBTOMATUYECKOro ynpaBieHUs BbICOTHBIM
nonoxeHnem paboyero opraHa. Mcnonb3yoT Takke 3apybexHble KOpoTkobGa3oBble
nnaHvpoBwukn Tuna Mara (Mtanuns) ¢ nasepHbiM ynpaBrneHMemM W ckpenep-
nnaHuposwmk LCE 16 (CLUA) ¢ HaBMraumoHHon annapaTtypown.

Ckpenepbl npefHasHayeHbl [26] ANS CPe3KM rpyHTa C MOBbLIWEHUA, ero
TPAHCMOPTUPOBKN M OTCBINKN FPyHTa B MOHWXeHus. Ckpenepbl Heobxooumbl npu
Bonbwmnx obbemax 3emMnsHbiX paboT, 3HAYNTENbHOW TOMLWMHE CPEe3KU B MAOTHbIX
rpyHTax (puc 3.1).

Puc. 3.1 NMpuuenHoun ckpenep A3-77 ¢ nasepHbIM ynpaBrneHuem

KopoTko6a3oBble nnaHMpOBLUMKM C Oe340HHBbIM  KOBLUOM  OCYLLECTBASAOT
NNaHNPOBKY MyTEM CPE3KM rPyHTa C NOBbILEHNA U OTCbIMKU rpyHTa, obpasytoLlerocs
B MPM3MeE BONOYEHMS, B MOHMXEHNSA (prc 3.2).

Knun-nnanmposwukn (puc 3.3) Kr-719, Kry-4,5, MNK-1 npegHasHaveHbl ans
Cpe3kM TrpyHTa Ha MOBbIWEHUAX C OAHOBPEMEHHbIM Ob6paszoBaHMEM MO Kpasim
KNMUHOBUAHOrO OTBarna 3eMnsiHbiX BanukoB. [1py NNaHMpOBKE 3TU HACbIMHbLIE BAIMKK
cobupatoT 1 pa3Bo3AT B NOHWKEHUS CKpenepamu.
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Puc. 3.2 KopoTtkob6a3oBbin nnaHnpoBLlumk MNAY-4,2
C NnasepHbIM ynpaBrieHMeM

Puc. 3.3 NpuuenHon knuH-nnaHmposBwmk KM-719
C Na3epHbIM yrpaBrieHMemM

Ha pwuc.3.4 npuBegeH kopoTkob6asoBbI ckpenep-nnaHuposwuk Cl1-4.2 ¢
nasepHbIM yrnpaBreHneM.
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Puc. 3.4 KopoTtkob6a3soBbin ckpenep-nnaHmposiyuk Cr-4,2
C NnasepHbIM ynpaBrieHUeM

MNoarotoBuTenbHbIe paboThbl

Mepea nnaHMpOBKOW NPOBOAST crieaytowme noaroToBUTeNbHble paboTbl:

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

e O4YMCTKa MMOWaAM OT Kambllwa, KyCTapHUKa, MerKkonecbsl, ApeBeCHOW
pacTUTENbHOCTU, MHEW, KPYMNHbIX KAMHEW, COPHAKOB, MOXHUBHbBIX OCTaTKOB U
T.N. C yganeHnem OCTaTkoB AEepHWHbl U BonbLMX MblG NOYBbI, KOTOPblE
NpensaTcTBYOT paboTe MalUvH U CHUXaKT KavyeCcTBO NIaHUPOBKMY,

e cpe3ka 6onblumx BYrpoB 1 3acbinka KpynHbIX SIM U KaHas,

e onpegereHve cpegHen TOMWMHbI NNOAOPOOHOrO CMosi MOYBbl  NyTEM
OypeHnss CKBaXXMH UM OTPbIBKK LWYpPKOB Ha rnybuHy nnogopoaHoro cros B
pas3nu4YHbIX MecTax Yeka, nons Ansg Bbibopa BMAa NNAHMPOBKK (KYNMCHON
nnun 6ecKynncHom).

e onpejerieHne Kateropmm rpyHta nrnoTHOMepoMm Ans Bbibopa TUMOB MaLUUH U
HasHa4YeHus OONONHUTENbHbIX paboT (Bcnaiika, pbiIxneHue, AUCKOBaHWe
Nno4Bbl).

KanutanbHas nnaHUpoBKa

aOns nposeaneHund KanuTtanbHOW NMaHNPOBKN BCE MaALUMHbI KOMIUIEKTYHOT
J1a3epHbIM O60pyﬂ,OBaHI/IeM. MawwuHnctam BblgatoT NPoOeKT nMaHNPOBKN B BUOE
KapTorpamMmmbl N CXeMbl BO3KU TPYHTA. anMGHGHVIe TOro UM MHOro Tuna MallnHbl BO
MHOIomMm 3aBUCUT OT yCJ'IOBI/II7I pa60T, BMAa niaHMpoBKK, NoOArotoBUTESIbHbIX pa60T "
l'IpVIH‘iITOVI TEXHONOINN.
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KynucHasa nnaHmpoBka

Hanbonee adhdekTnBHbIM cNOCOO6OM COXpaHEeHMS NNOAOPOAHOIO Crosi NoYBbI
ONs Na3epHOon NIaHNPOBKM 3eMefb MO ropU3OHTarbHbIE U HaKIOHHbIE MIOCKOCTH
ansetca cnocob OyptoBaHusa rpyHTa. [lnogopogHbid  CroW  cpesalT  Ha
MOBbILLIEHUSX N NMOHMKEHNSIX N pa3MeLLatoT ero B Byptax (Kynmcax) B 30HaX HyneBbiX
paboT, rge nnaHMpoBKa He BbINOnHAeTcs. Npu HegocTaToOYHOM noLwaan HyneBbIX
paboT pgonyckaeTcs CKnagupoBaHWe MO4YBbl BO BpPEMEHHbIE KaBanbepbl 3a
npegenamu nnaHMpyemoro yyacrtka. [locrne nnaHnMpoBKM NNOAOPOAHBIA CNOWM CHOBA
BO3BpaLLaloT B 30Hbl CPe3aHHOro rpyHTa. lNMpn Heo6XoaMMOCTN BHOCAT OpraHMyeckne
yaobpeHnss. O6beMbl 3eMnsHbIX paboT KynMCHOW NMAaHUPOBKM YEKOB MOTyT
pgoxoamtb oo 2000 m3/ra.

ExerogHasa n PeMOHTHaA NnaHMpoBKa

OKcnnyaTaunMoHHasa MfaHMpOBKa pPUCOBBIX YEKOB M MOSIMBHBIX Y4aCTKOB
NPOBOANTCHA €XErogHo BECHOW nepea MoCeBOM C NPUMEHEHMEM MNaHUPOBLLMNKOB.
OcHaleHre 3Tux n Opyrmx MawuH fasepHOW CUCTEMOWN ynpaBreHus no3BosiseT
obecneynTb NIAHNPOBKY NOA rOPU3OHTANbHYIO UMM HAKIOHHYHO NITOCKOCTb.

CToMmOoCTb nasepHOM MNaHMPOBKM HampsiMyld CBs3aHa C ob6bemamu
3eMngaHbIX paboT. Yepes rog nocne nposBefeHnsa KanutanbHOW NNaHUPOBKN 06beMBI
3eMngaHbIX paboT MuHMmanbHbl (o 100 m3ra), HO C KaXxabiM rogoM BO3pacTalT U
yepe3 5-8 netr oHm wmoryT pgocturatb 300—420 wm*ra wn Gonee. [loaTomy
npeacTaBnsaeTcsa uenecoobpasHbiM eXerogHo NPoBOANTb MMAAHMPOBKY Pa3fiMyHbIMK
NNAHUPOBOYHBIMX MalUMHAMKW C Fa3epHbIM  ynpasneHnem, 4Tto obecneyuut npwu
MUHUMarbHbIX 06beMax 3eMNsAHbIX paboT NX HAMMEHbLLYD CTOMMOCTb.

lNpoBeneHne exerogHon M PEMOHTHOM NNAaHUPOBKN NO3BOSMUT B AaNbHENLLEM
n3bexartb AOPOrocTosILEN KanuTanbHOW MNNaHMPOBKM W MNOAAEPXKMBATb BbICOKOE
KayecTBO YEKOB C HAMMEHbLLMMM 3aTpaTamMu.

KauectBeHHO cnnaHvpoBaHHOe none obnagaeT cregywowumMm npevmy-
Lwecrtsamu [26]:

e CBOEBPEMEHHOE NpoBeAeHME BCMaLlKn, ceBa CEMsSIH U BHECEHME yaobpeHun,
bonee GLICTPOE N paBHOMEPHOE NOAChIXaHUEe NOYBHI,

e paBHOMEpPHOE pacnpefeneHne crnos BOAbl U OAMHAKOBLIE YCIOBUS ANs
yBMaXXHEHMS NOYBbI MO NfoLwaan n rnybuHe,

e ofuHakoBas rnybuHa 3agenkn ceMsiH U BHeCEHNS yaobpeHun,

e OMNTMMarnbHbIN BO34YWHbIA, MUTATESIbHbIA W  BOOHbIM  PEXUM  MOYBbI,
obecneunBaroLLmii paBHOMEPHYHO BCXOXECTb, pOCT, BnaronpusitTHoe pasBuTue
pacTeHWn N co3peBaHne ypoxasa B 605iee KOpoTKMIA CPOK,

e CHWwXeHue TpygosaTtpar npu obpaboTke M nonmeBe MoYBbI, YOOpke ypoxasa u
aBTOMaTu3aumm nonmea,

e 3KOHOMMS MONMMBHOW BOAbI, COKpaLLEHNE BPEMEHMN HA MONUB,

e npefoTBpalleHMe nepeyBnaXHEHWs!, 3aCONeHUs U UPPUraLMOHHON 3POo3nn
NOYBHbI,
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e COKpalleHune npmmMmeHeHnda A00XMMMKaToB U noJftydeHne npoaykunm BbICOKOro
KayecTBa.

MHOro4ncneHHble OTeYeCTBEHHbIE U 3apybeXxHble uccrnegoBaHus U Habnto-
OEHUS 33 YpPOXaMHOCTbIO BblpallMBaEeMbIX pPaCTEHUA MOKa3blBAKOT  BbICOKYHO
9PEKTMBHOCTL MMAHUPOBKM Ha oOpolaeMbiX 3eMnsax. Hambonee 4dpko 3T0
NposiIBNSieTCA Mpu BblpalMBaHUM puca M COMNYTCTBYIOLLMX CEBOOOOPOTY ApYrux
pacteHun. MHoroneTHMMM 3KcnepumeHTanbHbIMM faHHbiMn B.A. [lonosa ycra-
HOBMEHO, YTO nasepHas nnaHUPOBKA PUCOBbLIX YEKOB MOA4 TFOPU3OHTasbHYHO
MNOCKOCTb C TOYHOCTbIO * 2-3 cMm sABngeTca 6ason B co3gaHum 3dEKTUBHbBIX
arpoTeEXHOSOr1M.

OcHoBHble NpenMyLLecTBa TOYHOW NNaHNPOBKM [28]:

e CHWKeHne Hopm ceBa cemsH Ha 20-30 % 3a cyeT NOBbILWEHWS MONEBOWN
BCXOXXECTU NPU OTCYTCTBUM IMYyBOKMX MUKPOMOHMXEHNIN, B KOTOPLIX MPOPOCTKM
puca nornbator,

e COKpalleHWe npoJoSMKUTENbHOCTU BereTaunmoHHOro nepuoga Ha 8-12 gHen
npw ryctote pactenuii 250-300 wT/m2,

e CHmKeHue Ha 60-70 % npuMeHeHns OOPOroCToSAWMX XUMUYECKUX CPEeacTB
3aWmMTbl pyca OT COPHSIKOB, BpeauTenen n 6onesHen, a Takke MUHEPArbHbIX
ynobpenuin Ha 20-30 %,

e yMeHblUeHMe pacxoda opocutenbHon Boabl Ha 10-15 % 3a cyeT cokpalleHus
BEreTauMoHHOro nepmoga M CHWXEHUs NoTepb Ha (unbTpauuio B Nepuos
nepBOHaYanbHOro 3aTOMMEeHMs U TEXHUYECKMX cOpocoB B npeaybopoyHbIN
nepwoga,

e 3HauntenbHoe (o 30 %) cokpaweHue noTepb 3epHa npu ybopke puca 3a
CYeT MOBbIWEHNA NPOM3BOAMTENBHOCTU YOOPOYHOM TEXHMKM W KavecTBa
paboT Npu OTCYTCTBUN NECTPOTLI CTEDNecTos.

OKoHOMMYeckas 3(pPeKTUBHOCTb NITaHMPOBKM PUCOBBLIX YEKOB, nogcynTaHa ¢
y4eTOM [EenCTBYIOLWNX HOPM W LEH Ha puc-cblpel, NocagodHbli MaTepuan,
NONMBHYK BOAY, repbuumnabl U MUHepanbHble (a30THble, PochopHbIe U KanunHbIe)
yaobpeHnsa. Hanbonblumm adphekT nonyveH 3a cYeT NOBbILLEHUSA YPOXaNHOCTU puca
(47 %) n ymeHblleHMs1 NoTepb 3epHa npu ybopke (24 %). Ha ponto octanbHbIX
nokasarteneu npmuxogutca 29 %.

[pyrne cenbCKOXO3ANCTBEHHbIE KYNbTypbl TakkKe YyBCTBUTEMbHbI K MAaHU-
poBke. Tak, ypOXXaHOCTb 3€PHOBbIX M APYIMX KyNbTyp Ha BbIPOBHEHHOM MOA YKIOH
none npu nonuee no 6oposgam BospacTtaeT B 1,3-2,3 pasa, a nonueBHas Hopma
cokpawaetca B 1,6-2,2 pasa. lNpu BO3genbiBaHMM Ha CnfiaHMPOBAaHHbLIX rpsaax
OBOLUHbIX M 3epHOBOOOBLIX KyNbTyp MPOAYKTUBHOCTb 3€eMeflb BO3pacTaeT Ha
15-25 %. Npun nonvee No cCniaHMpPoOBaHHLIM AfIMHHBLIM Nonocam u 6oposgam (400-
500 m) npousBoaMTENbHOCTL MoBbIWaeTcs B 4-8 pas. KayecTBeHHasd nraHMpoBKa
NO3BOMSET peanu3oBaTb HOBblE MeEXaHU3NMpOBaHHblE W  Bogocheperawowime
TEXHONOrMM NOBEPXHOCTHOrO Nosimea no 6oposgam.

[Mocne nnaHMpPOBKM ypOXawHOCTb xnonyaTHuka B 1,3-2,9 pasa Bbiwe, a
nonvBHas Hopma B 1,6-2,2 pa3a MeHblUe MO CPaBHEHUK C HeCnaHMPOBAHHbLIMMN
y4yacTKamu. YpOXXarHOCTb XNon4yaTHWKA, BblipalyMBaeMoro Ha HakImoHHOM NITOCKOCTM,
B 1,5 pasa Bbllwe, 4YeM Ha TonorpadmMyeckon NOBEPXHOCTU. Ha cnnaHMpoBaHHbIX
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MonsaX MOXHO MPOBOAMTbL PAaBHOMEPHYH MPOMbIBKY 3eMeflb NpU pacxodax BoAbl B
ABa pasa MeHblle, YeM Ha y4yacTkax 6e3 nnaHupoBkU. YpeamepHble HOPMbI
MPOMbIBKM MPUBOAAT K PEe3KOMY MOALEMY TPYHTOBbIX BOA W 3aCONIEHWI0 3eMerlb.
MnaHMpoBKa MO3BOMSAET TakkKe YCTpaHUTb HEPaBHOMEPHOCTb  YBIaXXHEHUS
COIOHLIEBATLIX NMOYB.

Mpy  PEKOHCTPYKUUN CYLLECTBYIOLLMX OPOCUTESNBbHBIX CUCTEM MNPUMEHSIOT
MOBEPXHOCTHbIA MOSIMB MO CNSIaHWPOBAHHLIM  LUMPOKUM  AfMHHBIM - MoflocamM  C
YCTPOWCTBOM FNOXOWH, Hape3aHHbIX nonepek nonoc 6e3 yknoHa n cbpoca Bogbl 3a
npedenbl opolaemMoro yyacTtka. OTo obecnedMBaeT paBHOMEPHOE YBRaXHeHue
MOYBbI M NOBbLILWEHME NMPOM3BOAUTENBHOCTN TpyAa NONMBanbLUMKOB. [10 cpaBHEHMIO
C [OoXaeBaHMeM Takol cnoco® nonvea MO3BONSIET COKOHOMUTb 3HEPropecypchbl,
CHM3UTb 3aTpaTbl KAanuUTanbHbIX BNOXEHUA HA MEeNMOpaTUBHOE CTPOUTENLCTBO B 1,5-
2,3 pasa n aKcnnyaTaunoHHble 3aTpaTbl B 2,4-2,7 pasa.

[MepnoanYHOCTb NPOBEAEHUS KanuTanbHOW NNIaHUPOBKU cocTaBnseT 5-8 ner.
3a aToT nepuog notepu ypoxas puca coctansaT 20-30% 3a cyeT gedopmauuu
CMaHMPOBAHHOW MOBEPXHOCTU C OBpa3oBaHMEM HEPOBHOCTEN MNog BO3OENCTBUEM
BblLLENEPEYMCIEHHbIX (PaKTopoB. [103TOMY OAHOW M3 rNaBHbIX 3aday MOBbILEHMUS
YPOXXaMHOCTN puca SABMSIETCS AanbHenwee pacwmpeHne ob6bemoB MNpoBeAEHMS
nasepHon nNMaHMPOBKM M MNOCTOAHHOE noaAepKaHue KadeCTBEHHOro COCTOSIHUS
CMMaHUPOBaHHbIX YEKOB NyTeM NPOBELEHUS Ha HUX eXerogHon U peMOHTHOM (4epes
1-3 roga) nnaHMpoBKM C NPUMEHEHNEM Na3epPHON TEXHUKN.

MpyvHUKMN gencTBnA nasepHbIX CUCTEM yNpaBneHus
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Puc. 3.5 Cxema ckpenepa-nnaHMpoBLiMKA C JTa3ePHON CUCTEMOM

MpuvHUKUN gencTems nNasepHoM cUCTeMsbl yripaBneHns (puc.3.5) 3aknoyaeTcd B
cnepytoweM. Korga LeHTp npueMHuka 9 pacnosnoXeH Ha nasepHon nnockocty 11
pexyllad KpoOMKa KOBLUA MaLWHbI 3 HAXOAWUTCA Ha NpoekTHou oTmeTke 15 npwu
HEMNOABMXHOM MOMOXEHUN LWITOKa ruapounnuugpa 5. B cniyyasax cmelweHnsa ueHTpa
npueMHnka 9 BBEpPX WM BHU3 OTHOCUTENBLHO nasepHoro nyva 11 npuemMHuK
BblpabaTbiBaeT  3NEKTPUYECKUN curHan  ynpasneHus, nocriegoBaTenbHO
nepeaarLLMica cHavYana Ha nynbT ynpaenennsa 12, 3atem Ha rmgpobnok 14 n ganee
Ha rmapounnuHap 5. NocnegHun nepemellaeT KoBw 3 BMeCTe C NPUEMHUKOM 9 BHU3
unu BBeEpX (B CTOPOHY YCTPaAHEHUs BO3HUKLLEro CMelWeHus) [0 MOMEHTa
BO3BpaLLEHNS LeHTpa NpueMHuUKa CHOBa Ha nasepHbin nyd 11 1 pexylien Kpomku
KOBLLUA Ha NPOEKTHyt0 oTMeTKy 15. [Mpn aToM rugpounnMHap BHOBb yCTaHaBNIMBaETCS
B 3arnepToM MONOXEHUMW.



72

3.2 NMnaHupoBKa opolwaeMbIX 3eMernb B Y36eKucTtaHe

[MOCTOAHHBIN POCT YUCINEHHOCTU HAcCeNeHnss NPUBOAUT K yBENUYEHUIO NOTPEOHOCTM B
CenbCKOXO35MCTBEHHON npoaykumn. A Ans 3Toro B Y36ekucraHe, Kak U B OpPYrnx
CTpaHax Mupa, TpebyeTca BblpawmBaTb W nNpou3BoauTb 6onblle CcernbeKo-
XO35IMCTBEHHON MNPOAYKLUMM NPU UMEIOLLMXCA 3eMeribHbIX W BOAHbLIX pecypcax.
lMockonbKy BO3MOXHOCTW yBenuuMBaTb MOCEBHyO nnowagbs M obbeM BOAHbLIX
pecypcoB [Ans OpolaeMoro 3emnegennss HeT, HeobxoaMMO UCNOoNb3oBaTb
nmetomecs pecypcol bonee aghekTUBHO.

MexayHapogHbin npoekt ZEF/UNESCO B Y36ekucrtaHe coBmectHo ¢ HHO
“Xopeamckui arpokoHcynbTaTuBHbIN LeHTP” KRASS yxe Heckonbko neT npoBoauT
Hay4Hble U3bICKaHWA No anpobaumu 1 agantaumm TEXHOMNOMMK NasepHOn NaHNPOBKK
3eMefb Ha OnbITHbIX NONAX hepMePCKNX X03ANCTB XOpe3McKkon obnacTu.

Mo pesynbTatam, NOMyYEHHbIM B XO4€ W3MEpPEHWN, BbIsSIBIIEHbI criegytoLme
npeuMmMyLiecTsa AaHHON TEXHOMOIMN:

1 3KoHOMUS opocuTenbHou Boabl Ha 20-25%;

CHUXeHWEe 3aCOfeHNs NoYyBbl;

COKpaLleHne BpeMeHM nNonmea, paboden cunbl 1 aHepruu;
APY>KHOE U paBHOMEPHOE MOsIBfieHNe BCXOAOB;
paBHOMEpPHOE yBIiaXXHEHUE MOYB;

MOBbILLEHNE YpOXKas 3epHa MNLLEeHULbI U XnonkKa-cbipua Ha 4-7 u/ra;

N o o A ODN

OonoJIHnTerNbHada I'IpVI6bIJ'Ib 3a CcYeT NoBbILLEHUA ypO)KaVIHOCTI/I KynbTyp.

JTazepHbI NNAHUPOBLUMK NpeaHa3HayYeH ars SKCniyaTaunoHHOW NaHUPOBKU
opolUuaeMbIX nonen nocne npegBapuTenbHbiX paboT, COCTOAWMX M3 pPa3pbIXeHus
NoYBbl, 3MeNbYeHUN Mol 1 rpybon NnaHMpoBkn gnMHHOBasamu.

Pesynbtatbl aKkcnepuMmeHTa, npoBedeHHOro B Xopeamckon obnactu,
nokasanu, 4YTo npu NPUMEHEHUN TEXHOSMOMU fla3epHON MIaHMPOBKM Ha XJTOMKOBbIX
Nnonsix Takxke LOCTUraeTcHa BbICOKas 3KOHOMMYeckas adpdpeKkTMBHOCTL. B YacTHOCTH, B
nepBbIM rog NMPUMEHEHUSI OAHHOM TEXHOMOIMMM Ha XJIOMKOBbIX MOMAX 3aTtpaTbl Ha
pabouyto cuny cokpatunmucb Ha 11%, 3aTtpaTbl Ha nonue — Ha 21%, pacxoq BoAbl —
Ha 20%. 3aTpaTbl Ha MexaHu3auu Ha 2-1 rog cokpatunucb Ha 11%. Bmecte c
3TUM, YypOXamHOCTb noBbicunace Ha 10%, 4TO Qano BO3MOXHOCTb MOBbLICUTH
peHTabenbHocTb ¢ 10 go 15% B nepBbI roa, n Ao 25% Ha 2-1 1 nocneaywLwme
rogbl.
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IV. MeponpuaTtusa, HanpaBreHHble Ha
npenoTBpaweHue NnoTepb BoAbl B OPOCUTESIbHOM
cetun

M3BecTHbI cneayowme Buabl NOTEPb OPOCUTENBHOM BoAb! [29]:

1) TexHunyeckne notepu (NOTepn BOAblI M3 OPOCUTENbHbLIX KaHanoB Ha
ounbTpaumio U UcnapeHne ¢ BOAHON NOBEPXHOCTN);

2) opraHM3aunoHHble NOTepPU (TEXHOMOrMYECKNE NOTEPK);
3) aKkcnnyaTtaumMoHHbIe NOTEPU, YTEYKN U XONOCTble COPOCHI N3 KaHaroB;

4). noTepu ¢ opoLlaeMoro nons Ha unbTpaumo U ucnapeHne

PasHoobpa3sHble NPUPOAHbIE U XO3SWCTBEHHbIE YCIOBUSI PaNOHOB OPOLLIEHUS
06yCrnoBUNKU NPUMEHEHNE PasfnYHbIX KOHCTPYKLUMIA aHTUDUNbTPALMOHHbBIX OAeXa Ha
OpPOCUTENbHbIX KaHanax.

B uensx ymeHblleHus (yCTpaHeHWs) TEXHUYECKMX NOTEepPb BOAbI U3 OpPOCU-
TeNnbHbIX KaHanoB Ha unbTpauuio npegycMaTpusaloT co3fgaHue npoTUBO-
UNbTPaAUMOHHBIX ofexa unm obnuuoBoK, MOPOM3ONALUN U BOOOHENPOHMLIAEMbIX
9KpaHOB M3 €CTECTBEHHOrO rpyHTa, HedpTAHOro GuTyma u nNnacTMaccoBbIX MAEHOK,
NpPUMEHEHNE NIOTKOBOW 1 Tpyb4aTon ceTen.

MoTepu BOoAbl M3 KaHaNoB OOYCMNoOBMEHbl Kak €€ ncnapeHnemM ¢ NOBEPXHOCTH
OTKPbITbIX KaHanoB, Tak U €€ unbTpaumen Yyepes CTeHKU N gHO pycna. MNpu aTom
noTepu Ha ucnapeHve B 60NbLUMHCTBE CriydYaeB BeCbMa Marbl, TOrga Kak notepu Ha
dunbTpaunio MOryT LOCTUraTb O4YeHb OONbLUMX BENUYUH, 3aMETHO CHMXKAOLLNX
9KOHOMUYECKY0 3PEKTMBHOCTL KaHana. Kpome atoro, o6BogHeHne 6nmanexatiero
rPyHTa MOXET NpMBECTU K 3abonavymBaHM0 MECTHOCTH, NPU NPOCaA0YHbIX FPyHTaX —
K gedopmMaumam KaHana u paspyLleHU0 COOPYXEHWN, B TOPHbIX YCIOBUSX — K
onacHbIM OBpyLIEHUAM 1 censim.

Pasnuyatot gBe ctagun dunstpauumn (puc. 4.1): cBob6oaHy0 U C NOAMOPOM.
Mpu HecBobogHOM douMnbTpauMm C NOAMNOPOM (PUNbTPALMOHHBIN MNOTOK M3 KaHana
cornpukKacaeTcs C rpyHTOBbIM NMOTOKOM M NoAnnpaeTcs UM.

4.1 Metoabl 60pbLOLI C NOTEPAMU BOAbI

Tak, npu dunbTpaumm n3 kKaHanos (puc. 4.2) NpoUCxoaaT HEnpou3BOAUTESNbHbIE
noTepu BOAbl, MOABEM YPOBHS FPYHTOBbLIX BOA, nogTonfneHne u 3abonayvBaHue
TEpPpPUTOPUN, BTOPUYHOE 3acosfieHne MoYB, a TaKkkKe co3faHne aBapunHbIX cUTyauumn
[2].
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bes nognopa B C nognopom B bes nognopa B C nognopom B
HeoOnMLOoBaAHHOM HeoOnMLOoBaAHHOM o0nMuyoBaHHOM o0nMyoBaHHOM
KaHane KaHane KaHane KaHane

1 — HavanbHbIN YPOBEHb NPYHTOBbIX BOA; 2— rpaHnua pactekaHuns

3 — (OPOHT ABMXKEHNS 30HBI NPOMaYMBaHUS; 4 — KanesnbHbIN NOTOK

Puc. 4.1 Buabl ¢ounbTpauum Boabl U3 KaHanos

OuyibTpaLms
Y3 KaHAJIOB

Y

Henpoussoau- [Tonroruenue u Co3snanue

[Tonbem ypoBHs 3aconeHue %

TeJIbHBIE OTEPH 3a0onaunBaHie ABAPUIHBIX
IPYHTOBBIX BOJ| i 1o4B &
BOJIbI TePPUTOPHI cUTyarui
Y Y Y Y
HeobxomumocTs
CTPOMTENILCTBA Brison I[TpopsiBel 1AMO
CHuxeHue ApeHaxa u CeIbCKOXO3SHCTBEH- HA Y4acTKax B
KIIJI xananos 0TBOJA HBIX 3EMeJlb U3 HACBIMH U
JPEHaKHOro UCIOJIb30BAHMs KOcorope
CTOKa

Puc. 4.2. Nocneacteua unbTpaumum 3 opocUTeNbHbIX KaHanoB
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4.2 Cnocobbl yMeHbLeHUA (punbTpaLMoOHHbIX NOTEPb

Ecnun daktuyeckun Kr nonyyatoTcss MeHbLUe A0NycKaeMblX (MPOEKTHbIX), Ha KaHa-
nax npegycmaTtpuBaloT NpoTUBOUILTPALMOHHBIE MEPOMPUATUA UMK XKe KaHanbl
3aMeHsalT notkamu nubo Tpybonposogamun. CyuiectByeT gBa cnocoba 6opbbbl C
PUNbLTPAUMOHHBIMW  NOTEPSIMA B KaHanax: YMeHbLUeHWe BOAOMNPOHULIAEMOCTU
PYHTOB JNlOXa KaHarnoB W YCTPOMCTBO OOEXA U3  ManoBOAONPOHMLAEMbIX
MaTepuarnos.

Hanbonee wnpoko B KayecTBe MNPOTUBODUNBTPALMOHHBIX MEPONPUATUI
NPUMEHSAOTCA YNNOTHEHNE U KONbMaTauus rpyHTOB, GETOHHbIE, Xene3obeToHHbIE U
acdanbTobEeTOHHbIE OONMLIOBKMN.

YNnoTHeHMe rpyHTOB. [pyHT B NOXe KaHanoB YNioTHAETCS NMpu MOMOLLM KaTKOB
(rmagkux W KynaykoBblX), TpamMOylWMUX W BUOPALMOHHBLIX MaLUMH. YMIOTHEHWE Kak
NPOTMBOMNLTPALMOHHOE MEPONPUSTUE NMPUMEHSIETCSt TONMbKO B KaHanax, NMpoXOAsiuMX B
CBSI3HbIX rpyHTax. Mpu ynnoTHEHNM YMEHbLLAETCS NOPUCTOCTb FPYHTa, BOAOMNPOHMLAEMOCTb
€ro nagaeTt BO MHOIO pas, rPYHT CTaHOBUTCSA 6oriee NPoYHbIM M YCTONYMBBLIM K pa3mbiy [30].

C TeyeHnem BpeMeHM YMNNOTHEHHbIA CroW pasynrioTHAETCA B pesynbrarte
NMONepeMEHHOro BbICbIXaHUA W YBMaXHEHUSA, 3amep3aHus U OTTamBaHUA, MNPOHU-
3blBaHNSA €ro KOpHAMW pacTeHun u xogamu 3emnepoeB. Cpok crnyxbbl noBepx-
HOCTHOTO YNMOTHEHHOrO Cros paBeH 2-4 rogam.

Konbmatauusa rpyHtoB. [log konbmaTtaumen noHMMaeTcs NpoLecc BbiMbl-
BaHUA TMUHUCTBIX UM UAUCTbIX YacTul, B NOPbl FPyHTa noa AencTBuemM dunbTpa-
LUWOHHbIX TOKOB. YacTuupbl rMuHbl Uy una, nonagas B nopbl rpyHTa, ocefatroT Tam U
YMEHbLUAT aKTUBHYK MNOPUCTOCTb. KonbmaTupoBaTbCA MOrMyT MECKU pasnnyHOMn
KPYMHOCTW, @ TaKkKe CBA3Hble WU CTPYKTYPHbIE TPYHTbI, n3obunyowme TpewmHamm un
xogamn 3emnepoeB. [ns  nonydeHus 3aMeTHOro npoTUBOMUIIbTPALMOHHOIO
aphekTa Heobxoanmo, 4Tobbl AMaMeTp YacTuL KonbMmaTtaTopa (FMnHbl unu una) 6ein
B 10-20 pa3 MeHblue AnameTpa 4vacTul KOnbMaTMpyemoro rpyHTa. Bo mMHormx
cny4vasix HabnogaeTca ecTecTBeHHas KonbmaTauus FPpyHTOB, KOrga No KaHanam
nponyckaeTcsa BoAa, cogepallas rivHUCTbIe NN UNNCTbIE HaHOCHI.

FMuHAHbIE N TNIMHOGETOHHbIE NOKPLITUA W 3KpaHbl. [lonoXuTenbHoe
CBOMCTBO [TIMHAHBIX MOKPbITUA W 3KPAHOB — MOYMTU MOMHAA WX BOOOHENpO-
HULAEeMOCTb, YNPYrocTb U CpaBHUTENbHAsS AelleBnsHa. MoKpbITUS U3 YACTON FNHbI
MOXHO MPUMEHSATb TOMbKO Ha HENPepbIBHO AEUCTBYOLWMX KaHanax. [Ana kaHanos C
pacxofoM MeHee 10 M*/C TONLIMHA NOKPbLITUIA NPUHUMAETCS paBHOM 5-10 oM, a Ans
KaHanoB ¢ pacxogom 6onee 10 m/c — 15-20 cm. B nepuoanyeckn OenCTBYOLNX
KaHanax ycTpavBalOT [MMHSAHbIE 3KPaHbl UM NOBEPXHOCTHbIE MOKPbLITUA U3 CMecU
FMWHbI C CONIOMOW TOMLWMHON 4-6 cM. MNMoKpbITMS nony4vatoTca 6onee yCToOMYMBbLIMU U
OONTOBEYHbIMUW, €CNX UX AenaTb He M3 MMUHbI, a U3 rMuHobeToHa. MMHOGeToH —
9TO CMECb MMWHbI, Necka, rpasus unu weodHa. CogepxaHme rmuHbl B cmecn 20-30%,
necka 40-45 vn rpasus unu webHsa 30-35% (kpynHocTbio 20-30 Mm).

Hanbonee HagexHbl n3 BCcex NPOTUBOMUNBTPALIMOHHBLIX OAEX] 6eTOHHbIE U
Xene3obeToHHble ob6nuuoBkn. ObecneunBas 3HaYUTENbHOE YMEHbLUEHWE
VNbTPaALMOHHBIX NOTEPb, OHW MO3BOMAIT TaKKe CHU3UTb CTOMMOCTb 3€MIISHbIX
paboT (3a c4eT yBenmyeHns CKOPOCTU TeYeHUs BoAbl B KaHanax) 1 yny4ywntb obLime
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YCINOBUSI 9KCMryaTaumy KaHarmnos, MOCKOSIbKY OGMMLOBaHHbIE KaHarnbl MpaKTU4ecku
He 3apacTalT U Mano 3aunsioTtcs. OcobeHHO LenecoobpasHo MpUMEHEHWE
GETOHHbIX OBMMLIOBOK MNPV YCTPOMCTBE KaHAanoB B MyGOKUX BbleMKax, HacbIMsx,
CUNbHOMUNLTPYIOLLMX U NPOCAA0YHBIX IPYHTaX.

MokpbITMA K3 nnacTu4yeckux wmartepumanoB. [lnacTmaccoBble MMEHKN
(nonNnatuneHosble, MONMUBUHUNXNOPUAHBIE U OP.) LUMPOKO MPUMEHSAIOT B KadecTBe
NPOTUBOMUIbTPALMOHHBIX MOKPbLITUKA. Ha Hebonbwmnx BpeMEHHO AENCTBYHOLLMNX
KaHanax NfneHKM nepeHocaT C O4HOro KaHana Ha Aapyron, a Ha 6onee wunn meHee
KPYNHbIX KaHanax YycTpamBaltT MOCTOSIHHbIE MOKPbITUSA. [1NeHKM npuKpbiBaOT
3alMTHbIM CIIOEM W3 MECTHOro rpyHTa. Kpome 3TOro nnactmaccoBble MeHKU
NPUMEHSIIOT B Ka4yeCTBe rMApPOU3ONSALMOHHBIX NPOCIOEK NMpu yCTponcTBe BGETOHHbIX
nnn xxene3obeToHHbIX 06nmMuoBok. TonwwmHa nneHok 0,1-0,2 mm. MNMonuatuneHoBble
NNEHKN B NOBEPXHOCTHbIX NOKPLITUAX CryXaT 2-3 ce3oHa.

OpHako, HecmoTpsa Ha 6onbloe pasHoobpasne CywecTBYHLMX MPOTUBO-
PMNbTPALMOHHBIX MEPOMNPUATUIA U Pa3NUYHOrO TUna obnuUOBOK, NOTepu BOAbl OT
drnbTpauumn B OpoCUTENbHBIX CUCTEMAX OCTAKTCA eLUe 3HAYUTENBHBIMU.

B cBssn c aTMM, Heobxoguma paspaboTka BbICOKOHAOEXKHbIX KOHCTPYKLMIA
NPOTUBOMUINBTPALMOHHBLIX OBOMNMLIOBOK OPOCUTENbHBIX KaHaroB HOBOIO MOKONEHUs!
[32].

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

Tabnwuua 4.1

A heKTUBHOCTb aHTUPUNBLTPALMNOHHBLIX MEPONPUATUN

CHwxeHune
Meponpustns noTepb Yucno pas
%

KonbmaTauus 40-50 1,5-2
YnnoTHeHne noxa 50-60 2-2,5
[MUHSAHHbIE 3KpaHbI 70-80 3,5-5
MNonunaTtnn NNeHku 70-80 3,5-5

BeToHHble 06nMLIOBKN 80-90 5-10

PaspaboTaHbl nyywmne 3apybexHble aHanorn [32] BbICOKOHAAEXHbIX KOHCT-
PYKLMIA NPOTUBOUNBbTPALNMOHHMX 06IMLOBOK (Tabn. 4.2).
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Ta6bnuua 4.2

Tunbl NPoTUBOUNBLTPALMNOHHbIX NOKPLITUA OPOCUTESNBbHbIX KaHanoB

C ncnosnb3oBaHNeM reoCMHTeTU4eCKNX matTepuanoB

MokasaTenb
MokasaTtenb BOMIOHENPO
Twnn akpaHa OOMNrOBEYHOCTH,
HMLL@EeMOCTN,
net
cm/c
[MoBEPXHOCTHBIN (M3 NONNMEPHON reoMeMbpaHbl) 25-50 107-10°®
[oBEPXHOCTHbLIN (M3 BEHTOHWUTOBLIX MaTOB) 50-70 10%-10°
C reomembpaHon 1 3alUTHBIM NOKPLITUEM U3 > 75 10%-10°
rpyHTa
C reomembpaHon 1 3alUUTHBIM NOKPLITUEM U3 i 8 49
GeToma (t=0,05-0,10 m) 50-75 10°-10
C 6eHTOMaTaMu 1 3alUTHBLIM NOKPbLITUEM U3 i 9 -0
rpyHTa (t=0,3-0,5 m) 75-100 10 -10
C 6eHTOMaTaMu 1 3alUTHBIM NOKPbLITUEM U3 100 40 11
6eToHa (t=0,1-0,15 m) > 10 -10
KombBuHupoBaHHble akpaHbl [10] (BkntovatoLmne s 14
ABa v 6ornee n/c anemeHTa Up re0OCUHTETUYECKNX > 100 10 -10

mMaTepuanos)

[MpymMeHeHne BbICOKOHAAEXHbIX KOHCTPYKLUUN

NPOTUBOPMNbTPALMOHHBIX

0bnNnUOBOK B LLeNIOM NO3BOSISIET 3KOHOMUTL BogHble pecypcbl Ao 20-30 %, co3gaBaTtb
B6onee 6naronpuUSATHYIO 3KONOrMYECKyt0 OBCTaHOBKY Ha OpoLUaeMblX 3eMISX 3a cyeT
CHWXEHUS YPOBHSA TPYHTOBbIX BO4 W MOBblWAaTb WX NNO4OPOAME BCIeACTBME
NCKINKOYEHNST 3aCONEHNS 1 NOATONNEHUSI TEPPUTOPUIA.

[Ona nosbilweHnss 3pEKTUBHOCTU U HAOEXHOCTM OPOCUTESbHBIX KaHaroB,
npegnaraeTcs KOMMMeKc NpoTUBOMPUIbTPALMOHHBLIX MEPOMNPUATUN U MPaKTUYECKNX
pekomeHgauun [32], BKMAOYAKOLWMX IKCNNyaTaUMOHHbIE, WHXEHEPHbIE N KOHCTPYK-

TUBHble MeponpuaTus (Tabnuua 4.3).
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Tabnuua 4.3

Komnnekc meponpuaTUiM No NOBbIWEHUIO 3¢hpPEeKTUBHOCTU U HAJEXHOCTU Ha
opocuTesibHbIX KaHanax

HanmeHoBaHune meponpuaTum

A hekTMBHOCTL MeponpuaTusA

JKkcnnyaTtauuoHHble MeponpuUsTUs

MpaBunbHas opraHn3aumst U NposeaeHne
BHYTPUXO3ANCTBEHHbIX Ni1aHOB
BOOOMOSb30BAHUS U CUCTEMHbIX MTaHOB
BoZopacnpeeneHus

OKoHOMMSA BOAHbIX pecypcoB Ha 15-20 %;
yBENMYEHNE YPOXKANHOCTU C/X KynbTyp

PauvoHanbHoe pacnpeaeneHune
OpOCUTENBHOW BOAbI

OnTumMmu3auns NCnonb3oBaHUSA BOAHbIX
pecypcoB Ha 5-10 %

CBoeBpemeHHoe nposegeHne paboT no
PEMOHTY 1 yxoay 3a kaHanamu, 'MC Ha
cucTemax u nogaepxaHue ux B
TEXHUYECKM MCMPaBHOM COCTOSIHUM

CHWxXeHWe noTepb BoAbl Npw
TPaHCMNOPTUPOBKE OT Bogo3abopa Ao
opoLlaeMoro nonsi; npeaoTepalleHve
BTOPWYHOIO 3acorneHus U 3abonaymBaHms

MpaBunbHas aKcniyaTauus kaHarnos,
HegonyLieHne paboTbl UX npu
hopcupoBaHHbIX YPOBHSIX M nogrnopax

CHwxeHne noTepb BoAbl Npu
TpaHCMopTUPOBKeE

BecnepeborHasa un gnutenbHas paboTta
KaHana

CHuxeHue notepb Ha unstpaumio B 10-15
pas

MHXeHepHble MeponpuUATUs

PauuoHansHoe NpoekTMpoBaHue
nonepeYHoro cevYeHns kaHanoB

CHmKeHMe noTepb Ha PUNbTPaLmio

PeMOHT LWBOB pasnnyHbIMK repMeTrKkamm
(Hanpumep, XMOKON Pe3nHON)

BoagoHenpoHMuaeMocTb, Xopoluas agresns ¢
GeToHOM; NPOCTOTa NPUMEHEHUA

Ncnonb3oBaHne 6EHTOHNMTOBOrO XryTa
Ha CTblkax 6€TOHHbIX 0ONNLIOBOK

MNoBbIWEHWE JONTOBEYHOCTU N KadecTBa
repmMeTn3aunm CTblKOBbIX coeguHEHNN

KoHCTpYKTUBHbIe MeponpusiTUs

I'IpmmeHeHme NOJIMMEPHbIX reomembaH

MoBblWweHNe BogoHenpoHuuaemocTtn B 1,5-2,0
pasa; gonrosevHocTtn go 50-75 ner;
CHWKEHME LLIepOoXoBaToCTh

MprmeHeHne GeHTOMAaTOB

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

I'IpmmeHeHme r€OKOMMO3UTHbIX
mMmaTtepunanos

MonHas BOOOHENPOHNLUAEMOCTb, HE
OrpaHVI‘-IeHHbIIZ CPOK CJ'Iy)K6bI

I'IpmmeHeHme 3allMUTHBLIX NPOKNnagokK n3
reoTekcTunA

CHwKeHne noBpexnaeMocTn reomembpaHbl B
10-12 pas; ucnonb3oBaHve B KayecTBe
ApeHupyoLero cnos

I'IpmmeHeHme reopeLweTkmn

Bo3mOXHOCTb yCcTporcTBa NOKPLITUA Ha
NMPocagoYHbIX FPYHTax U Ha KPYTbIX CKITOHaX

Mcnonb3oBaHne matpauHo-THESAYHbIX
rabnoHoB

JInkBngaumna aBapumn Ha kKaHanax 3a cyet
yKpenneHnsa oTKOCOB; 3aKpensieHue NoroTHUL,
MaTtepuana Ha 6poBkax
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OTtcyTtcTBME 3eMnsAHbIX paboT; 3akpenneHne
MOBEPXHOCTU N CHWXKEHME NOoTePb Ha
dunbTpaumo

MpyYMeHeHNe XNaKnx norMMepoB

I'IpmmeHeHme MOHHbIX CTa6MJ'IVI3aTOpOB

YBenuyeHue npoYHOCTU rpyHTa
Ans 3aKpenneHns rpyHTa

MpoBegeHue npennaraemoro KOMMnekca MeponpUATUA MO3BOSIUT MOBbLICUTL
rmapaBnnyeckyto 3pPEeKTUBHOCTb N SKCMyaTaLUNOHHYIO HAaAEXHOCTb OPOCUTENbHbBIX
kaHanoB B cpegHeM Ha 20-30 %, yBenuuntb mx KI14 Ha 3-5 % v goBectu o
HopMaTmBHbIX 3HadeHun (0,93-0,95 — ana semngadbix pycen; 0,95-0,98 — ans
06nMLOBaHHbIX KAHaNoB).

Kpome Toro, ana nosbiweHus K1, paspaboTaHbl BbICOKOHAAEXHbIE
KOHCTPYKUMN NPOTUBOUNIbTPALNOHHBIX OBMMLIOBOK KaHaroB, KOTOpble MO CBOUM
SKCNMyaTauuoHHbIM  KayeCcTBaM MPEBOCXOAAT OTEYEeCTBEHHble aHanoru: o
nokasatensim BogoHenpoHuuaemoct B 10%-10% pas, no nokasatensm pAonro-
BEYHOCTM B 2-4 pasa, a 3apybexHble aHanorn: no BOAOHENPOHULAEMOCTU —
B 1,5-2 pasa, no gonrose4yHocTn Ha 10-15 % (Tabnuvua 4.4).

Tabnuua 4.4

CpaBHUTENbHbIE XapaKTEPUCTUKN pa3paboTaHHbIX
KOHCTPYKLMA OGNULI0OBOK KaHaNnoB U CyLLEeCTBYHOLNX
OTeYeCTBEHHbIX U 3apyGeXHbIX aHarnoroB

CyuecTsytoLume aHanorm
PaspaboTaHHble y I')l/ i
OKpbITUS 13 OKpbITUS 13
BbICOKOHAAEXHbIE | pyHTONNEHOYHbIE 1 P P
XapaKTepUCTUKM SKpaHoB A5 MOKPbITUA (KOMNaHUs VX ('r:“:ﬁzna;% X xiﬁﬁ::JQOB
OpOCHTENBHbBIX «Texnonumep» .
KaHanos = «Carpi» — «NAUE>,
— Poccus o
Lseriuapus) "epmaHus)
MokasaTenb
BOAOHENPOHMLAeMOCTH 1024011 10 107 51077
K'o65., CM/C
MokasaTenb
75-100 25-50 65-90 50-75
gonroBeyHocTtn, T, net

Ha oCHOBaHMM BbILLEN3NOXEHHOIO MOXHO BblAENUTb Haunbonee BaXHble
3agaum ana 6opbbbl ¢ unbTpauMen u3 KaHanoB OPOCUTESNbHLIX CUCTEM U
nosbiweHnto nx Krma:

e [pPMMEHEHNE NPOTMBOMUNBTPALMOHHbLIX YCTPONCTB B BuAe OOGMMLOBOK W
3KpaHOB, MNPaKTUYECKN MWCKNYawwmx dunbTpaunio 1 No3Bonsawowmne
3KOHOMUTbL BogHble pecypcbl Ao 20-30 %;

e CBOEBpPEMEHHOE MpoBedeHMe paboT MO PEMOHTY U yxody 3a KaHanamu, u
ApyrMM 00OopyaoOBaHWEM Ha OPOCUTENbHbIX CUCTEMax M noggep)aHuve ux B
TEXHUYECKN UCTIPAaBHOM COCTOSIHUW;

e MPUMEHEHME KUOKMX MONMMEpPOB (KUOKOW pesuHbl, 3akpenutenen w
NOHN3aTOPOB MOBEPXHOCTU), a Takke OEHTOHUTOBOro Xryta And pemMoHTa
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OETOHHbIX NMOBEPXHOCTEN N CTLIKOBbIX COeANHEHWI 0OMULIOBOK.

4.3 NMprMmeHeHUe pa3fIMYHbIX TUNOB OONIMLLOBOK Ha KaHanax
Y30ekucraHa

[MoTepu Bogbl HA PUNBTPALIMIO U3 OPOCUTESBbHBIX KAHAMNOB AOCTUralT 3HAYNTESTbHbIX
pa3mepoB. VccrnenoBaHus, nNpoBedeHHble Ha KPYMHbIX UPPUraumMOHHbIX CUCTeMax
Poccuun, UNngun, Amepuku, YsbekuctaHa wn Jpyrmx CTpaH, MOKasblBalwT, 4YTO B
cpedHem notepw coctasnsaoT npuMmepHo 50 %, To ecTb BecnonesHo TepseTcs OKOSo
NOMNOBMHbI 3abupaemMon N3 UCTOYHMKa OPOLLEHNS BOAbI.

Mpun Gonbwmx notepsix 6ecnonesHo TepsieTCs 3HAYUTENbHOE KOJNMYECTBO
BOObl, KOTOpasi Morna Obl ObiTb UCMOMb30BaHa ANs AarbHEWLEero pacluMpeHus
NMIoLWaan opollaeMbIX 3eMesb; YBENMYMBAKOTCA 3aTpaTbl HA CTPOUTENbCTBO KaHa-
NOB N COOPYXEHUN; yXy[LlaeTcs MenumopaTUBHOE COCTOsiHME 3eMenb (opollaemble
3emnn 3abonaynBaloTCs M 3acONATCA); BO3PACTaOT SKCNyaTaluMoHHble 3aTpaThbl
(Ha OYMCTKY KaHanoB OT HAHOCOB, COPHOM PaCTUTENbHOCTW, HA OnnaTy 3NeKTpo-
3HEeprum Npu MexaHM4eckom OpPOLLEHUM 1 Op.).

B rugpomenuopaTtnBHOM MNpakTuke Y36eknctaHa MPUMEHSIOTCS pasfnnyHble
TUNbl 0ONUUOBOK: OETOHHbIE, Xene300eTOHHble, acthanbTOOETOHHbIE, [MIMHO-
GEeTOHHbIE, N3 NONUMEPHBIX MaTepuarnos 1 ap.

BeToOHHbIe U Xene3ob6eTOHHble O6NMUOBKKW, 3TW oaexXAbl MNOoNyyYnnu
Hanbonbliee pacnpocTpaHeHne; OHM 3PAEKTMBHbI B OTHOWEHUN 60pbbbl C
PUNbTPALMOHHBIMK NOTEPSAMM BOLbl U YMEHbLUEHUS MOTEPb SHEPrMn BCreacTBue
Masnou LepoxoBaToCTH.

TonwmHy 6eToHHOM OBNULIOBKK, ee Tun, 3anoXeHue OoTkoca, MapKy 6eToHa
BbIOMpalOT B COOTBETCTBMM C HOPMatvMBaMu M Ha OCHOBAHWW pacyeToB C y4E€TOM
BO3OEeNCTBMA Ha 06nMUOBKU. BeTOHHble OOGNULOBKM YCTpauBalT Ha MNPOYHLIX W
YyCTONYUBBIX (HENPOCaA0YHbIX)

Ob6wasa npoTSHKEHHOCTb MarucTpanbHbIX U MEXXO3SAWCTBEHHbLIX KaHaroB
Y3bekuctaHa coctaBnsioT 28,4 TbiC. KM, 66% W3 HUMX HE MMEKT NpOTMBO-
PUNbTPALMOHHBIX MOKPbITUA, TO €CTb MPOXoaAaT B 3emnaHom pycne. M3 obuwen
npoTskeHHocTn 155,0 ThbIC. KM XO3SIMCTBEHHOW W BHYTPUXO3SAWCTBEHHOW CeTw,
Tonbko 18,1 Tbic. KM Unn 12,1% NponoXeHbl B JIOTKOBLIX CceTAX U 14,4 TbIC.KM UMEOT
GeToHHYI0 06NMLIOBKY, @ OCTarnbHasa YacTb NPOXOAUT B 3EMMSIHbIX pycnax.

Bonee Toro, 12,0 TbiC. KUNOMETPOB UK 44% MarncTpanbHbIX U MEXXO3SUCT-
BEHHbIX KaHanoB TpebylT NpoBeAeHWss pEMOHTA U BOCCTAHOBNEHUS, 4,5 TbiC. KM
nnn 16% — PEKOHCTPYKUMWU, @ U3 XO3ANCTBEHHOW WU BHYTPUXO3ANCTBEHHOMW CETH,
Haxogswenca Ha ©GanaHce accoumaumn BogonoTpebutTenen wn epmMepcKknx
X034UCTB 65,2 ThiC. KM unn 42%, TpebyloT peMoHTa M BOCCTaHOBIEHUs, a bonee
10% — pEKOHCTPYKLUNN.

3HaunTenbHaa 4YacTb CyLEeCTBYHLEN NOTKOBOM CeTU ucnonb3yetcs 6onee
30 neT npakTnyeckn 6e3 TeXHMYECKOrO OOCNYXMBaHUSA, B CBA3M C YEM, TEXHUYECKOE
coctosiHme 70 % NnOTKOBLIX CETEN OLEHMBAETCs Kak HeyaoBreTBOPUTESbHOE, YTO
Takke TpebyeT UX PEKOHCTPYKLUMM N 3aMEHbI.
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Mpwn atom cpegHee KI opocutensHon cetn pecnybnuku coctaenset 0,63, 10
ecTb okono 37 % Bcen BOAbl, TpaHCNOPTMpPyeMon OT Bogo3abopa OO opoLlaemMoro
nons, TepseTca Ha PunbTPaLMIO N3 OPOCUTENBbHbBIX KaHANoB.

Mpun Hu3kmnx KIMO opocuTtenbHbIX cUCTEM NOSABNAETCA HEOHXOAMMOCTb YBENW-
ynmBaTtb 3abop BOAbI C BOAOUCTOYHMKA, a, criefoBaTesibHO, yBennymaTb pasMmepbl
KaHanoB U rmapoTEXHUYECKUX COOPYXKEHUN.

Ecnn obwme notepn Ha cucteme (no gaHHbim GrBEHY «PocHUUIMM» [32])
npuvHaTb 3a 100 %, TO OHM pacnpegensaTca cnegywowmm obpasom (puc. 4.3):
notepu Ha dunbtpaunto — 70-75 %, notepu Ha ncnapeHme — 3-5 %, TexHu4eckue
notepn — 20-25 %.

70-75 %
70
60 -
50
S
340 -
30 - 20-25 %
20 -
10 - 3-5 %
———— S
o = Nk
2 =
: g s 2
2 S & g
: : : :
= i =

Puc. 4.3. O6wme notepu Ha opocUTENbLHON CUCTEME

Ha opocutenbHon cetn obwme unbTpaunoHHble NoTepu  BOAbI
pacrnpefensoTca NpuMepHoO Tak (puc. 4.4):
e B MaructpanbHblx kaHanax (MK), ux BeTBfX, B MEXXO3MUCTBEHHbIX
pacnpegenutensax tepsetcs okono 30-35 %;
e BO BHyTpuxo3sancTeeHHon opocuTtenbHon cetn (OC) — ot 50-55 %;
e BO BpeMeHHbIx opocutenax (BO) —go 10 % [1].
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60 50-55%

30-35%

BO MK oC

Puc. 4.4. O6wume chunbTpPaLMOHHLIE NOTEPU HA OPOCUTENTLHOW CUCTEME
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V. bopbba ¢ opraHM3auMoOHHbLIMU NOTEPAMMU
Ha ruapoMenMopaTUuBHOU ceTun

OpraHunsaunoHHble Meponpuatna 6opbbbl C NOTEPAMM BKNOYAKOT: MPaBUNIbHYHO
OopraHu3auuio 1 npoBedeHne BHYTPUXO3AUCTBEHHbLIX MMaHOB BOAOMNOSb30BaHUSA U
CUCTEMHbIX NMNaHOB  BoAopacnpefeneHus;  pauuoHanbHoe  pacnpeneneHve
OpOCUTENBHON BOAbI; CBOEBPEMEHHOE MpoBeaeHne paboT No pemMoHTy M yxody 3a
KaHanamu, rmapoTeXHUYECKMMM COOPYKEHMAMU 1 Op. 06opyaoBaHME M Ha cucTeMax
M nogdepXaHne WX B TEXHWYECKM UCMPaBHOM  COCTOSIHUM,  NpPaBUSIbHYIO
aKcnnyaTauuio KaHanoBs, HegonylweHne paboTbl nx Npu popCUPOBaHHBLIX YPOBHAX U
3HauUTENbHbLIX NOAMNopax.

Bopbba c opraHM3auMOHHbIMKM MOTEPSIMM BOAbI BKMOYaeT creayolume
OCHOBHbI€E 3Tarbl:

e [lnaHnpoBaHue BOOOMNOMb30BaHME (COCTaBfieHMe MaHOB Bogopacrpe-
OEeneHns N NX KOPPEKTUPOBKA).

e Peanusaunda nnaHoB BogopacnpeneneHuns.

e MOHUTOPUHT 1 OLEeHKa BogopacnpeneneHus.

e [lpuMHATME oOnepaTMBHbIX PELLUEHUA MO MOBLIWEHUID KadecTBa YrpaBrieHus
BOON.

5.1 NMnaHnpoBaHne Bogonosib30BaHUA

B 3agayy nnaHnpoBaHusa BOAONOMNb30BaHUSA N ee a(pekTUBHON peanu3aunm BXoasaT
onpegeneHve 3abopa BoAbl M3 MCTOYHMKA OPOLLEHUS], CBOEBPEMEHHAs nogayva ee
BOAOMNONb30BaTENSAM/BOAONOTPEOUTENAM C NOCNEAyLWMM paumoHarnbHbIM pacrnpe-
JerneHvemM ro OpolaemMbiM yyacTkaM W MonfsiM, CBOEBPEMEHHOro MpoBeAeHUs
NMaHOBbIX PEMOHTHbIX paboT M paboT No noaaep)kKaHUo OPOCUTENbHOM CeTn W
o6opygoBaHMIN B TEXHUYECKM UCMPaBNEHHOM COCTOsSIHMUM [33].

MoaToMy nnaH BOAOMOMNb30BAHUA — OAWH W3 OCHOBHbIX [JOKYMEHTOB,
onpegensarwmx B3auMOOTHOLLIEHUS ynpaBrieHUA JKchfyaTaunum OpOCUTESbHbIX
cuctem ¢ ABI1. BbinonHenHne aTOro nnaHa ob6a3aTenbHO Kak AN BOAOMOSb-
30BaTenen, Tak n Ansg ynpasneHumn aKcniyaTtaumm opoCcuUTENbHbIX CUCTEM.

Ha ynpaBneHuss Mexx03sMCTBEHHbIX OPOCUTENbHbLIX CUCTEM BO3narawT
cnegywowme 3agaym [34]:

e OpraHM3aumio 3KcnryaTauum OpPOCUTESbHbLIX CUCTEM U BOAOXO3SIMCTBEHHbLIX
COOPYXEHNN MEXXO3ANCTBEHHOIO 3HAYEHUS;

e HaA30p 3a MenMopaTMBHbLIM COCTOSIHMEM OpOLUAeMbIX 3eMEfb U BbIMNONHEHNEe
HEoOXoOUMbIX MEPOMNPUATU N0 NPEAOTBPALLEHNIO WX 3aCONEeHNa W
3abonaymBaHus;

e OpraHM3auumio pauMoHanbHOro BOAOMOMb30BaHMS Ha OPOCUTENbHbIX CUCTEMAX
MEXX03ANCTBEHHOIO 3HA4YeHUsl, CBOEBPEMEHHYIO U GecnepeboriHylo nogady
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BOAbl BOLI,OI'IOTpe6VITeJ'I$IM cormacHo yrTBepXageHHOMY T[UJlaHy CUCTEeMbI
BOOOMNOJ1b30BaHUA,

e OpraHusauMi U NpoBedeHME PEMOHTHbIX PaboT OPOCUTENbHLIX KaHanoB M
COOPYXEHUI Ha HUX, OYUCTKY KaHaNoOB OT HAHOCOB M pacTUTENbHOCTU, 6OpbLOY
C NnoTepsiMv BoAbl B KaHanax;

e TeXHU4eckoe CcoBepLUEeHCTBOBAHNE OPOCUTENIbHbIX CUCTEM U BOOOXO-
3AUCTBEHHbIX COOpy)KGHVIVI, noBblLLEHNE TEXHUNYECKOIo YPOBHA SKCnslyatauun,
BHeOpeHne OOCTUXEHUN HayKn, TEXHUKN N NepenoBoro onbiTa;

e OKasaHuve BOOOMNOTPEOUTENsIM TEXHWYECKOW MOMOLWM B  3KCnyaTauuu
BHYTPUXO3ANCTBEHHON OPOCUTENBHOWN CETU N MTMAPOTEXHUYECKUX COOPYXKEHUN,
pa3paboTky MeponpuUATUN MO COBEPLUEHCTBOBAHUIO CMOCOBOB U TEeXHUKK
nosimea v UX BHegpeHue B NPON3BOACTBO;

e npoBedeHME MPOU3BOACTBEHHbIX WUCCNEAOBAHUN — MW3yYeHWe MnokasaTtenem
paboTbl CUCTEMBI U BbISIBNIEHVE PE3EPBOB NEPCMNEKTMBHOIO Pa3BUTUS CUCTEMBI
Ha OCHOBE YCOBEPLUEHCTBOBAHWSI YCTPOWCTB U YNyYLLIEHWUsT SKCTyaTaLuun.

3agaun BHYTPUXO3SMCTBEHHOM CryX0bl aKCnnyaTauumn crnegyowme:

e COCTaBfIEHME BHYTPUXO3ANCTBEHHbIX MSIAHOB BOAOMONb30BAHUS: MONyYeHne
BOAbl B TOYKax Bbloena, 3dgeKTUBHOE pacnpefeneHve ee Mexay
BOAOMNOTPEBUTENSIMU, KOHTPOMb XO4a MOSIMBOB, BeAEeHWe y4yeTa MoNUTbIX
3eMernb;

e copepxaHve B paboyemM COCTOSHUW KaHarioB W COOPYXEeHW.NpoBedeHue
PEMOHTA COOPYXEHWI, OYWUCTKa KaHanoB OT HAHOCOB W 3apacTaHus,
nogaepxaHume B paboyeM COCTOSIHUM MaWWH W YCTPOWCTB Ansi MOSMBOB
nepeycTporucTBO M A0060pyaoBaHME KaHanoB WM COOPYXKEHWWA, YryyllieHue
MENMOpaTUBHOIO COCTOSIHMSI 3eMelNb, BHEAPEHWe HOBOW TEXHUKM MOnuvBa,
yyeT BoAbl;

e NPON3BOACTBEHHbIE nccnengoBaHud no opoLueHunto n yny4dleHuto
MEeNnMopaTnBHOINo COCTOAHUA 3eMellb.

Mpn nNnaHMpoBaHMM  BOOOMOMBL30BaHMSA  AOMKEH ObiTb  cobniogeHsl
cnegyrowme OCHOBHbIE NpuHUMNbI [33, 34]

1. MpuHunn nnaHoBocTU. [pegycmaTtpuBaeT onpenenieHHYI uepapxmio B
naHMpoBaHMN BOAOMNONb30BaHUS. OCHOBHOE 3BEHO B MSIaHUPOBaAHMN — XO3SIUCTBO,
M MNO3TOMY Ha [daHHOM YPOBHE COCTaBNAT BHYTPUXO3ANCTBEHHbIE MSiaHbl
BOOOMNOMb30BaHMA. Ha OCHOBaHUM 3TUX NNaHoB (POPMUPYIOT CUCTEMHbIE MfiaHbl
BOJopacnpeneneHns.

2. MpuvHumn noatanHocTU. [InaHMpylOT BOAOMNOMBL30OBaHME MNoOCNeno-
BaTenbHO, CHWU3Y BBEPX, UCXOAS M3 ONTMManbHOW NOTPeOHOCTU C/X KynbTyp B
OpOCUTESIbHOW BOAEe, B MNOSIHOW YBA3KE C NPOrPecCUBHOM TEXHOMOormem ux
BO34€eNbIBaHMWA.

3. MpuvHUMN NUMUTHOCTU. YCTaHOBMEHNE NUMUTOB 3abopa OPOCUTESTLHON
BOAbl Kak B CUCTEMYy, TaK W OTAEeNbHbIM XO3AKUCTBaM 0OOBycrnoBnuBaeTcs
BOJOHOCHOCTbLIO MCTOYHMKA OPOLLUEHNS, KOHCTPYKTUBHBIMW CMOCOBHOCTAMM FONOBHbIX
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COOPY>XEHUN CUCTEMBbI, MEXXO3ANCTBEHHON U BHYTPUXO3ANCTBEHHOW OPOCUTESNBHOW
ceTen U COOPYXXEHUM Ha HUX, MENUOPATUBHLIM COCTOSSHUEM OpPOLLAEeMbIX 3eMeflb U
CTEMNEHbIO NX 3aCONEHNS, HaNNYNEM ApeHaxa.

4. MpuHuMn onTUManbHOCTU. MeTogonorma AaHHOro nogxoga nos3sonsieT
NOMYYUTb MaKCMMarnbHYKO MPOAYKUMIO NPUM  CO34ABLUMXCS OrpaHUYEHusX Ha
OTAeNbHblE BUOblI PeCypCoB. OTOro AOCTUraloT BbIMOMIHEHNEM BCEX TEXHOMOMMYECKNX
NPOLIECCOB B ONMTMMAanbHOM peXume — pacnpegeneHve BoAbl N0 OPOCUTENbHOWN
CceTun, NpoBEAEHME MOMMBOB U HEODXOOMMBIX arpOTEXHUYECKUX MEPONPUATUIA U T.4.,
4yTo obecneymMBaeT CBOEBPEMEHHOE MaHEBPUPOBaHWE BOAHbIMW W TPYOOBbIMU
pecypcaMmu, TEeXHUKOW C LUenbl MONyYeHUss MaKCUManbHOro 9KOHOMWYECKOro
adpdpekTa onsa faHHbIX KOHKPETHbIX YCNOBUN.

5. MpuHUMN HenpepbIBHOCTM NoAavYu BOAbl KPYMHbIM XO3sINCTBaM U
oyepeaHoOCTM Bogornogavn Mernkum xosancteam. OH npegycmaTpuBaeT Kpyrio-
CYTOYHYI0 nogadvy BoAbl 60NbLLIMM pacxo4oM 4115 KPYMHbIX XO35IMCTB M MOOYEPEOHYHO
Menknum (cbepmepcknm) xosamcteam nnowagbo meHee 100-200 ra, Ans KOTOpbIX
BBOOAT  ABYX-YETbIPEXTAKTHbIN  BOOOOOOPOT, 4YTO nO3BOMsSeT  3APPEKTUBHO
MCNOnb30BaTb OPOCUTESNBbHYIO BOAY.

6. MpuHUMN KOMMNEKCHOCTM nnaHoB. 3aknioyaeTcss B TOM, 4YTO MfaHbl
BOJOMNONb30BaHNA OOMMKHbI BKIKOYATb HE TONMbKO 3abop M paunoHanbHoe pacrnpe-
JeneHne W UCnonb30oBaHME OpPOCUTENbHOWM BOAblI, HO M MNfiaHbl PEMOHTHbIX U
BOCCTAHOBUTENbHLIX PaboT KaHanoB, COOPYXEHWW, CpenCcTB BOOOYyYETa, CUCTEM
aBTOMATUKN U TenemMexaHuKku, BCromoraTenbHoro obopyaoBaHus; obecne4eHHOCTb
MENMopaTUBHON TEXHUKOW M WHBEHTApeM; cbanaHCMpPOBaHHOCTb MO TPYAOBbLIM
pecypcaMm; pacyeT OSKOHOMWYECKMX Mokasatenem n 39PeKTMBHOCTU BOLOMOSb-
30BaHMA B LIENTOM.

7. HopmaTtuBHasa 6a3a. [Mpy nnaHMpoBaHuM BO4ONONb30BaHMS 06a3aTeNbHO
MCNONb3YIT HOPMATMBHbIE AOKYMEHTbl, pa3paboTaHHble cneunaribHbIMWU Hay4Ho-
nccnegoBaTtenbCkUMM M MNPOEKTHbIMM - MHCTUTYTaMu.  3TO  OTHOCUTCH K
AnpepeHUMpPOBaHHbIM peXrMMaM OpPOLUEHUSA C/X KyrnbTyp, PEMOHTHbIM paboTam
BCEX BUWAOB, PasNUYHbIM MaliMHaM W MexaHu3Mam, cucTeMam BOOOU3MeEpPeHus,
aBTOMaTUKM W TeneMexaHuKn, a Takke TpyaoBbiM pecypcaM C obA3aTenbHbIM
obecneyeHnem HoOpMarbHbIX MPOM3BOACTBEHHbIX W  ObITOBbIX YCNOBUW  UX
OeATenbHOCTN.

8. Hay4yHo-TexHuM4yeckne poctuxeHusa. ObGecneumBaeTcs  BHegpeHue
Hay4HO-TEXHUYECKNX AOCTUXEHUIN B NPAKTUKY SKCMryaTauum OpoCUTENbHbIX CUCTEM,
NCMNonb3oBaHWe 3IKOHOMUKO-MaTteMaTU4yeckux MeToAOoB, MEeTOAOB CUCTEMHOrO
aHarnusa, areKTPOHHO-BbIYMCINUTENBbHBIX MaLUWH MPU NIIaHUPOBaHUU U ONepaTMBHOM
ynpaBreHnUn TEXHOMNOrMYeCcKMMn NpoLeccamMm Ha cucteme.

BHyTprxo3ancTBeHHbIM NnaH Bogononb3oBaHna ABI — oguvH 13 OCHOBHbIX
OOKYMEHTOB, oOnpefendowmx B3aMMOOTHOLWEHUs BogonoTpebutena c¢  ABII.
CoctaBngetr ero uHxeHep-rmapotexHnk ABIl, yBA3biBag C arpoTeXHUYEeCKUMU
0COBEHHOCTAMM BbIpalMBaHUs C/X KynbTyp, HanuydMem MalUMHHOrO napka u
TPyOOBbIX PecypcoB. 3aTeM NfaH BOOOMNOSb30BaHUSA HaNpaBrisOT Ha cornacoBaHve
B COOTBETCTBYyWOLME agMUHUCTPATMBHbIE OpraHbl panoHa W  ynpaBneHue
opocuTenbHonM cuctembl. [locne yTBepXAeHUs B agMWHUCTPATUBHBIX OpraHax
paroHa ero nepegaoT AN UCNOMHEHUs A0 Ha4vana BeretauMoHHOro nepuoaa.
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BHYTPUXO3ANCTBEHHbBIA NiaH BOAOMOMb30BAaHUA BKMOYAET MraHbl: nogayu
BOAbl B XO35MCTBO; pacnpeneneHns opocuTensHON BoAbl MO BHYTPUXO3SAMCTBEHHON
ceTu; NonMBa 1 3KCnyaTaunoHHbIX MePONpPUSATUN.

MoagrotoBka K npoBegeHuio nonvmeoB. Bce paboTbl, NpeaycMOTpeHHble
KaneHaapHbIM MNSIaHOM 3KCMSlyaTauMOHHbIX MEePONpUATUA MO XO3ANCTBY, AOSMKHbI
ObiTb  BbINOMHEHbI CBOEBPEMEHHO W B HeobxoouMbix oOObemax: BHYTPU-
X03ANCTBEHHAasi, OPOCUTENBbHAA U KONNEKTOPHO-APEHAaXHasa CeTU, rMapoTeXHUYECcKne
COOPYXEHUA O0SMKHbl ObITb OTPEMOHTUPOBaHbLI U MOArOTOBMEHbI K MYCKy BOAbl B
KaHanbl, BOLOMEpPHblIE YCTPOWCTBA YCTAHOBMEHbl W MNOArOTOBNEHbI K paboTe;
MenvopaTMBHaga TEXHUKA, HeobxoamMmoe obopynoBaHNE U MHBEHTAPb NOArOTOBMEHDI
K 3KCnnyaTtaumm.

MnaH 3abopa Boabl B cuctemy (puc 5.1) coctaBnsAwT, HauyMHas C aHanusa
NMEILLNXCH OpOLLAeMbIX 3eMerb N UX NIaHNPYeMOro NCNosib30BaHUS B XO3ANCTBAX
M agMUHUCTpPaTUBHLIX paroHax [35], mo cneuwmanbHon dopmyrne Ans XO3§UCTB,
BOAOAENUTESNbHbBIX Y3r0B, CENbCKOXO3SUCTBEHHbIX KYNbTYyp U aAMUHUCTPATUBHbIX
panoHOB C onpeferneHveM Mo [ekagaM BereTaumoHHOro M OCeHHee-3VMHEro
neprvoaoB N HapacTalLWMM UTOroM (OM3MYeCKon nNnoLaan nonmea, rekTapornonveos,
BogonoTpebneHns (HeTTo, BpyTTO), @ TakkKe cpeAHedeKkagHOro pacxoga BOAbl Ha
opoLueHune (HeTTo, BpyTTO), KOTOPYHO 3abUpaloT U3 BOAOUCTOYHMKA.

TR Mputok

2 MarucrpaneHbii

KaHal Tpauzur
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YenosHble 0003HaAYeHHS
1. Bogoxpanunuie l\ o= m T
2. I'onosHoe BojozabopHoe N KomnexTop B >
COOpYKEHHE
3. CoopyxeHHe B rojnose
kaHanos II nopsika
4. Kanan II nopsaaxa
5. Kanan III nopsaka
6. Kanan IV nopska
7. IlonuBHOI KOHTYpP
8. boposasl
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Puc. 5.1 Cxema rugpomenmopaTtMuBHON ceTun
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5.2 Peannsauusa nnaHoB BogopacnpeneneHus

5.2.1 kcnnyatauMoHHasA rmapoMeTpusi U yyeT BoAbl

Y4yeT BOAObl Ha rmgpomMenimopaTmBHbIX CUCTEMaAX HeobxoauM [ONa  TEXHUYECKn
FpaMOTHOI7I peann3aunun nnaHoB BOAOMOJIb30OBaAHUA W BoAopacnpeneneHnd.
CuctemaTnyecKnin N TOYHbIN y4yeT BOAbl Ha cucremMax — OoAHO U3 MMaBHbIX ycnosvu7|
€€ 3KOHOMHOro ncnoJjib3oBaHu4.

Tunbl N KOHCTPYKLUMM BOLOMEPHBLIX YCTPOMCTB BbIOMpalOT B 3aBUCMMOCTU OT
YCNOBUI WX MPMMEHMMOCTM, TuMNa BOAOBOAA, Pa3MepoB U (hOpMbl NMOMEPEYHOro
ceyeHuss BOOOBOAA, pacxoda WM CKOPOCTW BOAbl, HanuuMsi B BOAE HAHOCOB M
nnasatowiero mycopa [36].

Ha OTKpbITbIX KaHamax n COOpYXeHusax C pacxogom Boabl 6onee 10 m3/c
NPUMEHSIOT B OCHOBHOM rpafyMpoBaHHble KaHamnbl WM rpagyvpoBaHHble rnapo-
TEXHUYECKME COOpYXeHusi. [pagyupoBaHHbLIMN  KaHan npeacrtaBnder  cobown
NPSIMONIMHENHBIM 06NMLOBaHHbBIA GETOHOM, NAUTaMK 1 OPYrMM MatepuanoM y4acToK
KaHana ¢ rmMgpoMeTpu4yeckMMm MOCTUKOM Wnn ApyrmMm CpeacTtBoM nepernpasbl U
ypOBHEMEPOM A1 onpeaeneHuns rnybumHbl BOAbI B KaHane.

Ha OTKpbITbIX KaHanmax W COOpyXeHuax ¢ pacxogom Boabl 1-10 m3/c
NPUMEHSIOT: TMAPOMETPUYECKME MNOPOrK, rMapoMeTpuveckne moTKA, Hacagkm U
NPpUCTaBKK, CO CTaHOapTHbIM nNpodunemM npoaofbHOMO CeYeHUs BOAOCIIMBHOMO
rpebHs (TpaneuenganbHbIM, NPAMOYIOfbHBIM MW TPeyronbHbIM). ONa namepeHun
YPOBHSA BOAbl NPUMEHSAIOT YPOBHEMEPLI, YCTaHaBNMBAeMble B YCMOKOUTENbHOM
konogue.

Ha kaHanax m coopyxeHusix ¢ pacxogamu Boabl O 1 M%/c npumeHsioT
BOLOCHMBbI C TOHKOW CTEHKOW, MMOpOMETpUYECKME MNOPOrn M JOTKW, Hacagkm W
NPUCTaBKKW, rpagynmpoBaHHbIE KaHasbl U COOpYXeHus. Boaocnmnebl C TOHKOW CTEHKOM
npeacraBnAT cobon neperopaxuearLwme noanopHbIE CTEHKM C BbIPE3aHHOM B HUX
OCTPOM BOAOCIIMBHOW KPOMKOM CTaHOapTHOM (OOpPMbl — TPeyrosibHOW, Tpaneve-
noanbHOW, NPSAMOYrOfIbHON.

Ha TtpybBonpoBogax ycTaHaBnvMBalOT YNbTPasBYKOBbIE M 3NEKTPOMArHUTHbIE
pacxo4oMepbl, NO3BOMSIOWMIA aBTOMATM3NPOBaTb PerynupoBaHve noaayv Bodbl U
TenemamepeHue pacxoga.

OpraHusauvenn u npoBedeHMe Yy4deTa BOAbl Ha MMOPOMENMOPaTUBHbIX
cucTeMax 3aHMMaeTcs  rmgpomeTpuyeckass  cnyxba, KkoTopasi COCTOMUT U3
rMAPOMETPUCTOB, HabnogaTene rMapoMeTpUYecknx MOCTOB, pPerynmpoBLLMKOB
COOPY>XEHUIN N TEXHUKOB MO PEMOHTY BOJOMEPHbBIX YCTPOWCTB.

5.2.2 Cnyx6a akcnnyatauum opocUTeNnbHbIX CUCTEM

OCHOBHbIMM NPOU3BOACTBEHHLIMU €ONHULAMU MEXXO3SNCTBEHHON OPOCUTENBHOMN
ceTn ABNATCA JKCMNyaTaumoHHble ydacTku. LTaT nuHenHoro annaparta yyacTtka
3aBMCUT OT obObemMa, CTOMMOCTM M CIOXHOCTU BbINOMHAEMbIX paboT. Tak, Ha
KPYMNHbIX CUCTEMAxX B €ro COCTaB BXOOAT YYaCTKOBbIA TMOPOTEXHUK (HayarbHUK
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yyacTka), TexHWK, rumapomeTp, T[MAPOTEXHUK KPYMHbIX COOPYXEHWUW, BOAHbIN
06be3nuuk, BogHbIN HabnogaTens, 06cnyxmBaroLwmnn nepcoHan (Lwodgepbl, CTOPOXa,

ybopLiunubl 1 ap.).

Hopmbl Harpysku JIMHENHOro nepcoHana aKCnryaTauMOHHbIX —Y4YacCTKOB
MEXX0351IMCTBEHHOW OpOCUTENbHOWN ceTu cneayowme [37]:

e YYaCTKOBbIN MMOPOTEXHUK — OBCNYyXMBAET y4aCTOK OPOCUTESTIbHOW CUCTEMDI
He meHee 3000 ra, unu 25 km kaHanos, unu 30 km gamo;

e rmgpomeTp — He meHee 3000 ra;

e BOAHbIN Hag3upatenb B paMoHax PUCOCEsHWs,  XJTOMKOBOACTBA MU
BO3JenbIBaHUA Opyrux TexHudecknx kynstyp — 100 ra m B panoHax
opolleHusi 3epHoBbiXx — 200 ra, unm 10 — 12 KM KaHanos;

e Habnopatenb-rmgpomeTp — 8 — 10 rugpomMeTpmyeckux NocToB nNpu H6IN3KOM
pacnonoXeHun nx mexay cobon n 5 — 6 npyn 3HaYNTENBHOM yOaneHun oauH
OT ApYroro;

e PErynMpOBLUMK  COOPYXXEHUS — OOHO COOPYXEHMEe C  MPOMYyCKHOW
cnocobHocTbio 6onee 5 m3/c u 3 — 5 — ¢ NponyckHOM CNOCOBHOCTLIO KaXKaoro
meHee 5 m°/c.

PekomeHayemble HopMbl MyHUCTEpPCTBA BOAHOrO xo3sucTtea (26.03.1987 r.) ,
MuHucTepcTBa dmnHaHcoB (26.03.1987r.) n Nocarponpoma (24.03.1987 r.) Y3bekckon
CCP HarpyskM nMHENHOro mnepcoHana aKChnyaTaumoHHbIX Y4YacTKOB BHYTPU-
XO351MICTBEHHON OPOCUTENBbHOWN CEeTU crneyroLme:

e rmapoTexHuk — 1 yenosek obcnyxusaeT 500 ra opoliaemyto nnowagb;

e rmmpapomeTp — 1 yenosek obcnyxumBaeT 4 rMAPOMETPUYECKOro MNOCTa; He
meHee 3000 ra;

e YNpPaBnSALWMNA TMOPOTEXHNYECKUX COOPYXeHU — 1 yenoBek Ha 15-20 nyHKTOB
ynpaBneHus;

e HagsupaTtenb KaHana — 1 yenosek Ha 20 KM OpOCUTENBHOWN CETY;
e Hagsupatenb KOC — 1 yenosek Ha 50 KM KONNEKTOPHO-APEHAXKHOW CETU

e MaLUMHUCT Hacoca — 1 YenoBeK Ha 2 HAaCOCHbIe CTaHUMN.

B akcnnyataumoHHbIX ynpaBrneHusix BblAensioT OCHOBHbIE PYHKLMOHANbHBbIE U
BCrioMoraTenbHble oTaensl. OnpeaensitoT YUCNO  3KCMyaTauMOHHbIX  YYaCTKOB
(oToeneHnn) 1 rpaHvubl  MX  3KCMMyaTauMOHHOrO  OBCNYXMBaHUS,  YUCO
ANCNEeTYEPCKMX MYHKTOB M MX pa3melleHuve. LUTat cnyxBbl akcnnyaTaumm OormkeH
COOTBETCTBOBaTbL  [ENCTBYKOLMM  WTaTHbIM  HopmaTtueam. [loTpebHocTb B
SKCrnryaTaunmoHHOM nepcoHane Ans 06CnyXuBaHMs 9NEeMeHTOB CUCTEMbI (KaHarnos,
TpybONpOBOAOB, COOPYXEHMW W T.M.) onpegensetcs B COOTBETCTBMM C HOpPMaMu
Harpysku Ha ogHoro paboTHuKa.

F'mppomeTpuyeckas cetb. [Ina ydeta BOAbl CO3[4aKT CETb BOAOMEPHbLIX
rmapomeTpudecknx noctos (Tabnuua 5.1). Ha rmgpomennopaTtmBHbIX CUCTEMAX KX
pasmeLLatroT Ha NCTOYHMKaX OPOLUEHNS OKOSO BO403abOPHOIr0 COOPYXEHWS; B rofoBe
MarucTparnbHOro KaHarna; Ha KpYMHbIX MEeXXO3SMUCTBEHHbIX KaHanax B MecTax
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B TOYKax BblAefia BOAbl

X03MCTBaM-BOAONONb30BaATENAM;
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Ha

cOpOCHbIX KaHanax; B yCTbsX APEH N KOnnekTopos [37]:

Ta6nuua 5.1

Knaccudmkaumsa BoaomepHbIX NOCTOB

Bnabl BOOOMeEpHbIX
I'IOCﬂTOB A P MecTto o6opynoBaHunsa Nnoctd BeinonHaemMble OyHKLUK NOCTOB
OnpepgeneHne n yyeT BOOHbIX
OnopHble Ha nctoyHmkax opoLLeHnss | pecypcoB, U3y4eHne pexunma
NCTOYHMKA
YyeT 3abopa BoObl B CUCTEMY,
[MaBHblE Ha marnctpanbHbIX KaHanax
BoZopacnpeneneHne
Ha pacnpegenutenbHbix
. YyeT 3abopa n pacnpegeneHus
PacnpegenutenbHble| MEXX035AMCTBEHHbIX BOMbI
KaHanax
HopmupoBaHue n KOHTpornb
y B Toukax Bbligena Boapl §
XO3ANCTBEHHbIE . BOOOMNOAAYM B XO34NCTBA, y4eT
X0391CTBaM
BOAbI
. Ha pacnpegenntensHon u
BHYTpUX039MCTBEHHb . BopgopacnpegeneHune
NOSIMBHOWN CETH
HabntogeHne n KOHTponb 3a
Ha marucTtpanbHbIX u OBHSIMW BOAbI, rpagynpoBka
KOHTpOsbHbIE P yp ABI, TP u,yv P
pacnpegenuTenbHbIX KaHan{ n3MepuTerbHbIX YCTPOMCTB,
onpenenenue Krif
C6pocHble Ha cObpocHbIx kaHanax Y4eT HeMcnonb3oBaHHOM BOAbI
Ha konnektopHo-
[peHaxHble . YyeT gpeHaXXHoro CToka BoAbl
OPEHaXXHOW ceTn
WNccnepgoBaTtenbckue,
CneuuanbHble Ha paanuyHbix kaHanax
nabickatenbckme n gp pabotbl

[nsa HopmarnbHOro BoAoy4YeTa Ha MEXXO3AUCTBEHHOM OPOCUTESNBbHOW CeTu
HY>XHO MMeTb 6-9 noctoB B pacvete Ha 1000 ra, a Ha BHYTPUXO3ANCTBEHHOW
opocutenbHoun cetn — 10-15 noctoB. BogomepHble NOCTbl 060pyAyOT TEXHUYECKUMMI
cpencreBamu Bogoyveta BOOOMEPHbBIMU YCTPOMUCTBAMM.

YyeT BOAbl pasfensalT Ha ABa BuOa: KOMMEPYECKUA (KOHTPOSbHbIA) U

TEXHONOMNYECKUN.

Kommepueckuin Boaoy4YeT opraHu3yloT B TOUKax Bblaena BoAbl Ha TEPPUTOPULD

pecnybnuku, obnactu, panoHa, X03aNCTBa, a Takke B Toukax cbpoca ApeHaxHbIX,
cHbpoCHbIX N M3ObITOYHbLIX BoA. CpeacrBa KOMMEPYECKOro BogoyYeTa AOKHbI ObITh
CTauMOHapHbIMU, TEXHONOMMYECKOro — CTaLMOHAPHbIMU UM NepeHOCHbIMK [38].

TexHonornyeckM BOOOYYET OpPraHM3yloT B TOYKax Mofdayn BOAbl U
MEXXO03AWCTBEHHbIe pacnpefennTernbHble KaHanbl, Ha CeBOOBOPOTHbIE y4acTKu, Ha
Nnons, a Ha 3aKpbITOW CeTU AOMOSIHUTENbHO — Ha HaCOCHbIX CTaHUMAX, B Havane
y4acTKOBbIX (pacnpegenuTenbHbiX) U noneBbiX (MOMMBHbLIX) TpybonpoBoAoB, Ha
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aoxaeBaribHbIX (I'IOJ'IVIBHbIX) MallnHax n yCtaHOBKax, Ha BO,EI,O3860prIX CKBa>XMNHAX U
CKBa>XMHaX BEPTUKAJIbHOIo ApeHaxa.

To4HOCTb M3MepeHus pacxoga M obbema BoAdbl B Toukax Bbligena +5%, a B
Toukax copoca +10%.

CpeacrtBsa BogoydeTa AOSMKHbI OblTb CEPUNHBLIMK, MNPOLUEALLMMU METPOSIO-
rmyeckyro arttectaumo. [Ona npoBefeHus rpagyvpoBaHuUss U METPOSIorMyYeckou
aTTecTauMmM CpeacTB BoOAoydeTa Ha KaHanax wnm Tpybonposogax obopyayroT
n3mepuTenbHble y4acTKM  (MOCTOSIHHbIE MMM BPEMEHHbIE) C  00pasLoBbIMK
cpeacTBamMu N3MepPEHUN.

Pa3buBka cnMCTeMbl Ha y4acTkm — OYeHb OTBETCTBEHHAs! U CrOXHasa 3agava.
B camocTodaTenbHble y4acTku MPUHATO BblIAENATb Bogo3abopHoe (ronoBHOE)
COOpYXXeHue, y3rbl KOMaHOOBaHMS, C MOMOLLbIO KOTOPbIX NOAAEPXKUBAOT YPOBHU U
pacxogbl BOAbl B MarucrtpanbHOM KaHamne, y3nbl BogopacnpeferneHns c npune-
raloLMMmn KaHanaMmm n ToMKamu Bblgena BoAbl B XO38MCTBA, KOMNEKTOPHO-COPOCHYIO
ceTb, BCMoOMoraTtenbHble YCTPOWCTBA, NOACOOHbIE NpeanpuaTUs U KOMMYHarbHbIE
dooHAabI.

Oucnetyepckun rpachmk. PacnpegeneHme Bogbl HA CUCTEME OCYLLECTBASIOT
Ha OCHOBe [JucneTyepckoro rpaduka no npsAMbIM - yKasaHUAM aucnetyepa.
[uvcnetyepckne rpadukm COCTaBnsAT Ha Kaxaylw [ekagy B COOTBETCTBMUM C
yTBEPXAEHHbLIM NNaHOM BogopacnpegeneHns N HaruyHbIMU BOAHbIMU pecypcamu.

B oucnetyepckom rpadpmke ycTaHaBnMBaloT MOCTYMNIEHNe U pacnpenenexHve
BOObl MO Yy3nam OpPOCUTENbHOW CUCTEMbl, Ha4MHasi OT FOMIOBHOM 4acTu ee MU
3aKkaHYMBasi TouKamu Bblgerna BogonoTpebuTento. Mpu aTom, ANs Kaxagon aekanbi
ykasblBalOT pasMep Bofos3abopa U NOPSAOK pacrnpeneneHust BOAbl  Mexay
parioHaMu, 3KCNNyaTauuoHHbIMU Yy4YacTKaMu W TMAPOTEXHUYECKUMU Yy3naMu Ha
cucTeMe.

KoHTpornb 3a  BbINOMHEHMEM  OucCneTdyepckux rpacmkoB 3abopa U
pacnpefdeneHnss BoAbl Ha CUCTEMax BO3faraeTcsl Ha [AeXypHOro aucnertyepa.
ExXeoHeBHO NO OaHHbIM U3MEPEHUs PacxXodoB W YPOBHEW BOAbl B WUCTOYHMKE
OPOLLEHUS OH onpeaensieT pasMep BO3MOXHOIo Bogo3abopa.

Ecnn Bo3mMOXHbI BOgo3abop Gornblue NnaHoOBOro, B y3nax BOAOAENEHMS
yCTaHaBMMBAOT pacyeTHble (NNaHOBbIE) pacxodbl, €Cnv MeHblle, TO MNOoCcTynatoT
cnegyowmnm obpasom. OTKNoOHeHNs pa3mepa Bogo3abopa B npegenax 4o 10 % ot
MNNaHOBOro  yYUTbIBAOT MNpW  COCTaBMEHUM aucneTdepckoro rpadwmka. [lpu
YCTOMYMBBIX OTKIOHEHMsIX 6Gornee 4yem Ha 10% B cuCTeMHbIM nnaH BOAO-
pacnpegeneHns BHOCAT KOPPEKTUBBI.

B cooTBeTcTBMM C YyCTaHOBMEHHbIM 6GanaHcom BogopacnpeaeneHus
AEXYPHbIA AMcrneTyep [OaeT pacropsikKeHWe Ha IKChnyaTaumoHHble Yy4acTkM Mo
BOOOAENEHNIO MeXay y3namu cucteMbl. PacnopsikeHus ancnetyepa obsisaTenbHbI
AN BCex N, BeaarLmx YacTaM1 Uiy y4acTkamMn CUCTEMBI.

Bce panbHenwmne onepaumm no Bogo3abopy w  BogopacnpenesnieHuto
BbINOSIHAOT B COOTBETCTBUM C MNNAHOM MO MPSAMbIM PaCNOPSKEHUAM [EXYPHOro
aucnertyepa CUCTEMBbI.
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5.2.3 OnepaTtuBHOE NnNaHMpoBaHMe BOAONONIb30BaHUA

O PEKTUBHOCTb MMAHOBOrO BOAOMOSIb30BAHUSA OLEHUBAKOT CUCTEMOW TEXHMKO-
9KOHOMMYECKMX MNoOKasaTenen, KOoTopble onpefendwT Kak Ansi OpOCUTENbHOM
CUCTEMbI B LIESTIOM, TaK U OTAENbHbIX OPOLLUAEMbIX XO3SMCTB M BOLOMOSb30BATENEN U
noapasaensioT Ha onepaTMBHbLIE U UTOFOBbLIE.

OnepaTtuBHOE nnaHMpOBaHWE BOAOMOMb30BAHWS OCYLLECTBNAIOT B TeveHue
BEreTalMOHHOIrO MepuModa Ha Kaxayl nocnenyllwyo Aekagy wnu nedtagy, T.K.
peanbHble NOrogHble YCNOBUSA HUKOT4a He coBnagatoT ¢ pacdeTHbiMU. OnepaTuBHbIN
nnaH y4uTbiBaeT peanbHbil BOAHbIM  GanaHC KaXgoro nons, KOHKpPeTHoe
cornacoBaHMe C arpoTEXHUYECKUMU MeponpusatTMsMn. Ha ocHoBaHMM pacyeToB
yCTaHaBNMBaOT pearbHyt0 NOTPeOHOCTb B BOAE MO KaXXaoMmy Mono u popmupyroT
3a8BKM Ha BOAy, KOTOpble MepeaarT B YNpPaBfieHUS OPOCUTENbHBIX CUCTEM, YTO
ABNSETCA JOKYMEHTOM ANs nofgayv BoAbl BogonosnibdoBatenam [39].

OnepaTtvBHble MNOKasaTenu MO3BOMAT CUCTEMATUYECKM OLEHMBaTb XOf
nraHMpoBaHUSA BOA4OMNOMNb30BaHUSA ANS CYTOK, Aekad, MecsiLeB.

MToroBble nokasatenu oueHmBaoT 3EKTUBHOCTb BOAOMNOMb30BAHUS 3a rof
C y4deTOM pe3ynbTaTOB CEeNbCKOXO3SMCTBEHHOrO npousdsogcTBa. K onepaTyBHbIM
nokasartesniiM OTHOCAT (PM3NYECKyro nrowaib nonmea, rekTapononumebl, Bogonogady
Ha opolleHne, B TOM 4ucrne B pacdete Ha ra, Kl opocutenbHon cetn n,
kKo3adhpmumeHT obecneveHHOCTN BOAOW KyIbTyp N ek, KOIPMPUUMEHT NCNONb30BaAHUSA
BOAbl Ha nosie nn 06Wun KO3PULMEHT NOME3HOr0 UCMONb30BAHNA OPOCUTESBHON
BOAbI Noc, Nox-

NToroBble nokasatenn AesTenbHOCTU MPOU3BOACTBEHHOW €AuHMUbI 3a rof
BKIIOYAET: pacyeTHYl0 W (aKTUYECKYID OpOCUTENbHbIE HOPMbI; CeBeCTOMMOCTb
Bogonogayn; cebecToMMOCTb MNOSMe3HO UCNOoSb3yeMon BoAbl; 3EEKTUBHOCTb
MCNONb30BaHNA OpoLlaeMoro rektapa; 3¢@dEKTUBHOCTb MCMNOMb30BaHUS OpOCU-
TEeSIbHOM BOAbl; CPOK OKYNaeMOCTN OCHOBHbIX (POHIOB.

[MpmeHeHe cOOTBETCTBYIOLEN CUCTEMbI YNpaBieHUst 3aBUCUT OT COCTOSHUSA
ncxogHon mHopmaumm, obecneyeHHOCTN X039MCTB HeObXoaMMon MennopaTUBHO-
TexXHM4YecKon 6a3on, NocTaBfeHHbIX Lenen u 3agad, Hanmdine HeooxoaMMom CBA3N.

5.3. MoHUTOPUHI U OLeHKa BogopacnpeaeneHus

[lnsi KayecTBEHHOM OUEHKM BoAopacnpeneneHnsi Hago pacnonaraTb [OOCTOBEPHON U
MOSIHOW NCXOOHOW MHCbOpMaLMEN U CUCTEMOW MNoKasaTenen.

MoHUTOPUHI BoAopacnpeneneHns — 1o cneumarnbHO OpraHM3oBaHHOE cucTema-
TUyeckoe HabnwaeHne 3a COCTOSIHMEM BOAbl M MpoLecca BogopacnpeneneHusi ¢ Lenbto
NX OLLEHKN, KOHTPONS U (1K) NporHosa.
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5.3.1 UcxoagHaa nHdopmaumusa AN MOHUTOPUHIa U OLEeHKMU
BOAOMNONb30BaHUA

ObbekTamm MOHMTOPUHra BoAOpacnpeneneHns SBMAITCA: BOAA B MarucTparnbHOM
cucteme, MXK n BXK 3a konnm4ectBOM M ypoBHEM KOTOPOW OPraHU30BaHO perynsipHoe
HabnogeHve, a Takke NPOLECC pacnpeaeneHnsa Boabl N3 MaructpansHoro kaHana, MXK n
BXK [40].

YpOBHM MOHUTOPUHra (M3MepeHun): depmepckoe xo3ancTeo; ABI; panoH;
obnacTb; Mapoy4acTok 1 MmaructpanbHbIn kaHan, MXK n BXK.

ToYkM MOHUTOPUHra (M3MepPEeHUN): rpaHnLa epMepCcKoro XO03aNUCTBa; rpaHuLa
ABI u T.4.; ronoBa otBogoB pasHoro nopsgka n3 MK, MXK n BXK; ronoea n xsoct MK,
MXK n BXK; Toukn nputoka Boabl B MK, MXK 1 BXK ; To4kM nogayv TpaH3UTHOW BOApb!.

MNMepBryHas nHdopmaunsa nNo Bofe: pacxon (CTOK) BOAbl HA KOHTPOITbHBIX MNOCTax
MUMOTHBIX (MarncTparibHbIX) KaHanos; pacxod (CTOK) BoAbl Ha OTBOAAX W3 MWUIMOTHOMO
(MarmMcTpanbHOro) kaHarna; pacxoa (CToK) Bogbl Ha rpaHuLEe BO4OMOSb30BaTENEN.

YactoTa MOHUTOpPUMHra: exevacHO KOHTporbHble nocTbl MXK, 3 pasa B cyTku
KOHTPOJbHbIE MOCTbI 1 rmaponocTbl 0TBoAoB U3 MK; 4 pasa B CyTKM rMaponocTbl OTBOAOB
MK, MXK n BXK.

Twvin nHopmaunm no Boae B 3aBUCMMOCTU OT €€ HasHadeHus: dpaktndeckas —
CNYXWUT ONA KOHTPONS 3a BogopacnpeferneHvemM; nrnaHoBas — onpegensier OpueHTUpo-
BOYHbIN CNPOC Ha BOAY; 3asiBka — YTOYHSIET CMPOC Ha BOAY NONb30BaTens B 3aBUCUMOCTM
OT CKMablBaOLLUMXCS MOTOAHbIX U XO3AWCTBEHHBIX YCIOBUM; NUMUT — pe3ynbTaT yBA3KU
3asBKM 1 NMMTa BOAOMONb30BaTENs.

Tun wnHdopmauum No BoAe B 3aBUCMMOCTU OT MNPOCTPAHCTBA: rOMIOBHOM
Bogo3abop B MK; Bogonogaya n3 MK; 6okoBon npuTok; BOKOBOM OTTOK BOAbI; KOHLIEBON
OTTOK BOAbI.

Tun nHdopmauun No BoAe B 3aBUCUMMOCTM OT KaTeropum BogonoTpebutens:
BOJOMOA4AYa Ha OpOLLEHME; Bogornodava Ha KynbTypHO-TEXHUYECKME W IKOIOrMYeckue
HY>KObl; MPOMTEXHYXAbl, KOMMYHanbHbIE HYXabl U T.4.

Tvn nHpopMauun no BoAe B 3aBUCMMOCTM OT BPEMEHW: YacoBasi; CyTOYHas;
JeKaHas; Ce30HHas!; rogoBast.

EavHuua namepenus: pacxog (n/c, M°/c); cTok (Tbic. M2, MriH. MP).

NHdopmaumss HopmaTMBHasi: MNpPOMycKHasi CrnocoOHOCTb KaHama; pPeXuMbl
OpOLLEHUsI CENbX03KYNbTYP; KNMMAaTUYECKME U BbICOTHbIE 30HbI; MMAPOMOAYITbHbIE PaioHbI.

NHdopmaums no 3emne: opoliaemas Mrowagb Cenbxo3KynbTyp B paspese
OTBOAOB, KIMMATUYECKMX 30H, MOPOMOAYSbHbIX PaMoHOB, (ra); opollaemas nnowaab
MOBTOPHbIX N MPOMEXYTOYHbLIX CENbXO3KYIbTYP, (ra).

OKoHOoMUYeckas nHpopmaums: Tapudbl Ha BogHble yernyrn MK, MXK n BXK, ABIT;
CobupaemocTb nnatbl 3a BogHble yenyrm MK, MXK n BXK MK, MXK n BXK MK, MXK 1 BXK
MK, MXK 1 BXK MK, MXK 1 BXK MK, MXK 1 BXK, ABI; apyrve.
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5.3.2 Noka3aTenu MOHUTOPUHra BOAONONb30BaHUA

KoachdomumeHt BopgooGecneuveHHocTU. KoadpdbuumeHT BogoobecnevyeHHOCTn, B
3aBMCUMOCTU OT LENN aHanms3a, pacCumTbiBaeTCA:

e [lna oTBOAA MTPYNMbl OTBOAOB.
e OTHOCUTENBHO MriaHa 1 NuMUTa: pakT/nnax, pakT/NMMnT.

e [Ins nekaabl M pacHeTHOro nepuoaa.

PacyeTHbIM neprogom MOXeT BbiTb, B 3aBUCYMOCTM OT HOMEPOB AeKaf, BXOAALLMX
B CoCTaB nepuoga, mtobo OTPe3oK BpeMeHW: o[, BereTauMoOHHbIN  Mepuos,
BHEBEreTaUMoHHbIM Nepuod, YacTb BEreTauyoHHOrO M BHEBEreTauMOHHOIO MepuoaoB
(cesoHa).

B npaktuke BogopacnpeneneHnst UCMonb3yloTCs  pacdeTbl  «HapacTaroLmM
UTOTOM», KOra MokasaTtenb onpeaenseTcs AN nepuoaa, HaudMHaloLEerocs ¢ nepsoW
JAekafbl U 3aKkaH4YMBaIoLLIEerocs nocreaHen Aekaaon pacHeTHoro nepvoaa.

KoadhcpmumeHT cytouHOM M AekagHoM cTabunbHOCTM Bogonoaayu (otBoaa
WNU rpynnbl OTBOAOB) — cpeaHeapumMeTnyeckoe 3HavyeHne KoadULMEHTOB CyTOYHOM
N paekagHouW crtabunbHocTM Mo oTtBodaM. KoadbdmumeHT XxapaktepusyeT ypOBEHb
CTabuUrnbHOCTN PacxoaoB BOAbI B TEYEHWNE CYTOK UMK AeKaabl:

e B TOuke Bogosabopa B [IK (cytouHas n AekagHas CTabUMbHOCTbL FOSIOBHOMO
Bogosabopa B 1K)

e B TO4YKax 6okoBbIx NpuTokoB B [K;
e Ha KOHTPOnbHbIX rmaponocTtax MK;
e 110 OTBOAY (CyTOYHasA CTabunbHOCTb BOAONOAAUM)

e 10 rpynne oTBoAoB (xo3ancTeo, ABI1, NKu 1.4.)

MakcmmarnbHoe 3HayveHne koaddpuumeHTa cTabmnbHOCTY paBHoO 1.

KoadcpmumeHT paBHOMEpHOCTM Bogonopaym (OTBO4 WM rpynnbl OTBOAOB)
ABMSIETCA OCHOBOMOSaravLwmMmM NPUHUMNOM BogopacnpeneneHus, BbiTEKalwmnM 13
npuHUMNa counanbHOW cnpaBegnmBoCcTU. KpuTepmem OUEeHKM cnpaBennnBoCTU
drakTHyeckoro pacnpegerieHuss BoAbl Mexay BOAOMONb30BaTENAMU SABSETCA KO-
nUMEHT paBHOMEPHOCTM Bogonodayvn. MakcumanbHoe 3Ha4vyeHue koadduumneHTta
paBHOMEPHOCTU paBHO 1. Yem Bbllwe KOIPPULUMEHT paBHOMEPHOCTU, TEM cripa-
BeASIMBEE MPOUCXOANT NpoLecc BogopacnpeaeneHuns n3 Mexxo3sncTBEHHON CETH.

KoachdbmumeHTt paBHOMEpHOCTM Boaonoadavu  «rofioBa-koHeuw». Bopo-
noTpeduteny, pacrorioXeHHble Bbllle M0 TEYEHWIO WCTOYHMKA OpOLLEHUS, Jyylle
obecneyeHbl BOOOMW, YeM HKepacnonoXeHHble. KoadbdmumeHT paBHOMEPHOCTU «rofioBa-
KOHeL» OTpaXaeT crpaBeIMBOCTb pacnpegeneHns Bobl No AnvHe kaHana.
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Koacdpchbmument nonesHoro pencteua (KMA): TexHuyeckuin, opraHu-
3aLMOHHbIN 1 3KcnyaTaumMoHHbin Krg

MeToabl onpegeneHus noTepb pasfensioT Ha ABe rpynnbl:  nepsas
(rmapomeTpu4ecknn n reoPmUsnyecKknin) OCHoBaHa Ha U3MePEHUN CKOPOCTU TeYeHUs
B OTAENbHbIX TOYKaX XMBOro CeYeHUs NoToka U ero nnowaan, sTopas (06beMHbIN,
6anaHcoBbIN) — Ha HenocpeacTBEHHOM onpeaeneHuun notepb [41-43].

'MapomeTpudecknii MeTop, 3aKkrnoyaeTcs B onpeaeneHmm notepb No pasHoCcTy
pacxogoB B [ABYX CMEXHbIX MOPOMETPUYECKUX CTBOpax B pesynbrarte 3amepa
NoLWaan >XXMBOrO CEYEeHNA N onpeferieHns cpedHen CKOpPOCTU ABMXEHUS MoTokKa.
MpumMeHsT ero Ona BCeX KaHanoB MEXXO3AWCTBEHHOW U BHYTPUXO3ANCTBEHHOW
ceTen.

O6GbeMHbI METOA, B OCHOBHOM MCMOMb3YOT Afsl KaHanoB Nepuoamnyeckoro
AEVCTBUS M HAa KPYMHbIX KaHanoB Npu HanMynm neperopaxmnsBatoLmx COOpPYXeHUN, B
nepuoa oTcyTcTBus 3abopa BoAbl Ha opolueHne. CylHOCTb MeToAa 3aknovaeTcs B
TOM, YTO B KaHane C MeperopaxvBatwlMM COOPYKEHUSMU UMM NepeMblYKaMm
OTropakuBatoT OAMH WU HECKOSbKO OTCEKOB, KOTOPbIe B NOCneaytowem 3anosHsaoT
BOLOMN.

BanaHcoBbIn  MeTOL onpedeneHnsa notepb BOAbl  Ha  PuUnbTpauuto
3akniovaeTca B nogcyete 6anaHca npuxoga u pacxofda OpoCUTENbHOW BOAbI Kak Ha
cucTtemy B LEnoM, Tak U Ha oThenbHble ee 4YacTu. JTOT MeToq MPUMEHUMM Ha
OpPOCUTENBbHOW CUCTEME B LENOM, a Takke Ha OTAefbHbIX KaHanax wunu rpynnax
KaHanos.

YpenbHaa BopgonopavalyaenbHbid Bopgo3abop. B 3aeucumoctn oT Buaa
MCXOOHON WMHAOPMaLMM pasnmnyaloT (akTUHEeCKyto U NMaHOBYKO YAerbHYH BOAOMNOAa-
yy/Bogo3abop. Hanbonbluyto LEeHHOCTb NPEACTaBnAeT nokasaTenb yaenbHOM BOAONOAaYM,
onpeaeneHHbIn B paspese CenbXo3KyrbTyp.

5.3.3 OnepaTtMBHasa KOppeKTUpPOBKa NNaHOB BOAOMNOSIb30BaHUA

HeobxognmocTtb OTCTYnnNeHnda OT HaMe4eHHbIX MaHoB BOAOMNOMb30BaHNUA W BOOO-
pacnpeneneHna MOXXeT BO3HMKHYTb B CIeayHLLMX Crilyqadax:

¢ /13meHeHun nroLaaen cesa n coctaBa KyrnbTyp.

e OTKMOHEHUN MOroAHbLIX YCMOBUA OT MNPEeLYCMOTPEHHbIX MfiaHOM CpeaHEMHO-
FONETHNX METEOPOSIONMYECKUX YCINOBUIM (BbiNageHne OBUrbHbIX OCaOKOB, pesKoe
MoXosiofdaHne, NosiBNEHNE CyXOBEEB M rapMCUEN, YCUIEHEe BETPOBOWN OesiTerb-
HOCTU U Ap.).

e  Pe3Knx NOBbILLEHNSIX NN MOHWKEHUAX YPOBHA rPYHTOBbIX BOA.
¢ 13MeHeHUM BOOOHOCHOCTM UCTOYHMKA OpoOLUEeHUA.

e ABapysix Ha OPOCUTESbHBIX CUCTEMAX.

3agava Ce30HHOM M OnepaTMBHOW KOPPEKTVPOBKM MaHOB BOAOMOSIL30BaHUS W
BoAoOpacrpeneneHnst 3aknoyaeTcss B TOM, YTOObl MpaBWUribHO YCTaHOBUTH JNIUMUTHI
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BOJOMNOb30BATENAM/BOAOTPEOUTENSAM C YH4ETOM UMEHOLLIMXCA BOAHbIX PECYPCOB M 3asIBOK
BogonoTpebuTenen.

I'Ipm M3MEHEHNAX BOOAOHOCHOCTU UCTOYHMKA OpPOLUEHNA Ui B Cliy4ae aBapvu7| Ha
cucteMme Boponoaady perynmpyroT no cneuuanbHbiIM yKa3aHUuaM, YCTaHOBIEHHbIM And
CUCTEMbI OpraHamMu, yTeepXxXgaroLnmMiu nnaHbl BogopacrnpeaeneHus.

Bogonotpebutenn gormkHbl ObiTb npeaynpexaeHbl 06 M3MEHEHUsIX BoAonoaayu;
OHW COOTBETCTBEHHO M3MEHSIIOT CBOM NnaHbl MOnMBOB. Ecnu pesko yMeHbluaeTcs
BoAornoaaya, crnedyet paspabotatb cneumarnbHble MeponpusTUs MOGUN3aLMOHHOTO
nopsiaka, AakoLme BO3MOXHOCTb Hanboree 3KOHOMHO U 3pdeKTUBHO UCTONb30BaTb Boay
B XO3SIMCTBE.

B cnyyasix  BblHY)XOEHHOrO BPEMEHHOIO  YBENUYEHUs  BoAonogaudn
BOOONOTPeOUTENDb OOMKEH NPUHATL BOAY M MPOBECTM AOMOSHUTENbHbLIE MOMMUBbI
Takux Nonen u KynbTyp, Ans KOTOpbIX POPCUPOBKa He onacHa.

Ecnn Heobxoommo BpeMeHHO CoKpaTuUTb nodady BOAbl MO BHYTPEHHUM MpUYMHaM,
ABI1 obszaHa 3abnaroBpeMeHHO (3a 2-3 [HA) 3aaBuTb 06 9TOM  PYKOBOACTBY
rmopoydacTka.

Bo3MOXHOCTb KOMMeHcaumMn BOAbl, HE B3STOW B Npedblaylmin nepuog, nytem
OOMNOMNHUTENBHOM Nnodayn B nocneayowme nepyoapl, yCTaHaBnmMBaeTcs npy ornepaTmBHOM
KOPPEKTUPOBKE MITaHOB BOgOpacnpeaeneHms ¢ y4eToM NpeanoxeH1s 1 cnpoca.

YTO4YHEHME NOCEBHbIX NSIOLLAAEN NO OPOCUTENBHOW CUCTEME Ans FIETHEro nepuoaa
OOIMKHO ObITb 3aKOHYEHO 40 1 MoHSA, a Anga 3umMHero nepvoda —ao 1 aekabps.

Mpn M3MeHeHNM MPUPOAHO-XO3ANCTBEHHBIX YCMOBUIA MNiaHbl BOAOMONb30BAHNUSA U
BoAOpacnpeieneHnss MnoaBepraoTcsi KoppekTupoBke. [Mpy 3TOM He  MppUrauvoHHble
BOAONOTPEGUTENN (KYTbTYPHO-TEXHUYECKME N SKOSOMMYECKUE HYXXabl) MEIOT NPUOpUTET U
«ypeske», Kak NpaBuro, HEMoAnexar.

B 3aBucumocTn 0T BpemMeHu pasnuyaloT cnegyoLwmne Buabl KOPPEKTUPOBOK:
e (Ce30oHHas.
e [lekagHas.

e BHyTpynaekagHas.

Kputepun  BogopacnpegeneHna ©n  KOIPPUUUEHTbI  MPUOPUTETHOCTU
YCTaHaBNMBAOTCA B KaXXAOM KOHKPETHOM Clly4ae opraHamu, yTBepXaaroLwmmn rnnaHbl
BOOOMNONb30BaHUSA U BO4OPA- CnpeaerieHNns OPOCUTENBbHbBIX CUCTEM.

Ce30HHaa KOppekTMpOBKa IMMUTa Ha BOAY MPOBOAMTCA MO pe3ynbTatam
YTOYHEHHOrO NPOrHo3a O BOJAOHOCHOCTM WCTOYHWKa OpOLUEHWUS Ha nnaHupyeMblin
nepuog (Beretaumio).

Ce30HHaa KOppekTUpoBKa Crpoca Ha BOA4Y MPOBOAUTCS MOCME TOro, KaK OKOH-
yaTenbHO YCTaHOBMEHa CTPYKTypa (PakTMYeCKM OpoLLaeMbIX MIoLanen CenbXo3KyrnbTyp
BogonoTpedbutenen (C y4eToM NOBTOPHbLIX MOCEBOB) (Ha4ario fieTa — UHOHb).

N3mMeHeHVs1 nnaHoBbIX Mrowaaein ceea criedyeT BHOCUTb B MilaH TONbKO Mocrie
yTBEPXKOEHMS Ux npaeneHveM ABI. OHM JOMmKHLI paccMaTpyBaTLCS Kak HOBble 3aaHus
Ha opoLLeHue.



96

Ecnn B pesynbTtate nepecyeToB HOBblE TpeboBaHMA Ha BOOY HE NPEBbILAT 5 Y%
nepBOHaYanbHOro NraHa, To HUKaKUX NepecyeToB BOAONOAAYN He AenatoT.

|_|pl/l OONbLUNMX OTKMOHEHMSIX OT NMnaHa, BENMYUHLI HOBbIX pacxoooB BOAbI
COrnacoBbIBalOT C ynpaBrieHNeEM OpOCI/ITeJ'IbHOVI CUCTEMbI N BHOCAT Ha yTBEpXXOeHUe.

[ekagHas koppekTupoBka. OnepaTvBHas KOPPEKTUPOBKA OeKadoHOro nummuta Ans
MarMcTpanbHOro KaHarmna npoBOAMTCS BbILLECTOSILLEN OpraHu3auvent B 3aBUCMMOCTU OT
N3MEHEHNS1 BOOOHOCHOCTW UCTOYHWNKA OPOLLIEHMS.

OnepaTtrBHasi KOPPEKTMPOBKA OEKaQHOro iMMUTa no pavioHam u ganee no ABIT u
ApyrM  BOOOMNOMb30BaTENAM/BOAONOTPEDOUTENSAM MPOBOAUTCS C  YYETOM AeKagHoro
nMMmUTa 4ns MarmcTpanbHOro KaHana Ha OCHOBE MPUHLMMA NPONopLUMOHAnibHOCTU.

Hanee, pekagHbin numut  ABI1  yTOo4yHSieTCA C  yd4eTOM  (pakTUyeckom
BOJONO4AauM 3a nepuos, NnpeaLllecTBYOLWUM pacHeTHON geKaae.

HekagHasa 3asaBka. KoppekTvpoBka gekagHoro cnpoca Ha Boay (puc. 5.2) no ABI
NpoBOAMTCH Ha ocHoBe 3asBOK OT ABI1 Ha pacyeTHylo aekany. 3asiBka Ha Boay oT ABI1
dopMupyeTCH Ha OCHOBE [eKafHblX 3asBOK (OEepMEpPCKMX XO35FUCTB UM MPOYMX
BOogonoTpeduTenen.

HekagHaa 3asBka Ha BoOy OTpaxaeT [dekadHbld Cnpoc Ha Body Y
BOOOMNOTPEOUTENST  3aBUCMMOCTM  OT  CIIOXMUBLUMXCA  MPUPOAHO-XO3ANCTBEHHbIX
yCrnoBUM.

HexagHble 3aaBku oT ABIT gOmKHBI NOCTYNUTE B YNPaBEHNI0 MEXX03ANCTBEHHbIX
CUCTEM He no3aHee, YeM 3a 3 CYTOK 4O Hayan pacyeTHON Aekafbl.

®X
A
|
I -
ABIl
A
|
1
YK
A
|
1 \ 4
MM u BX
JMMUT Ha -—=>
BOaY
3adBKa Ha —_—
BOaYy

Puc. 5.2. Cxema chopmmpoBaHusa cnpoca Ha Boay (3assBKU) U nUMUTa Ha Boay
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BHyTpuaekagHan koppektupoBka. B TeveHne gekagbl Jonyckaetcs nepepacnpe-
AernexHve Boabl Mexay KaHanamu ABIT B npegenax nMMUTOB, yCTaHOBIEHHbIX Anst ABI.

MNepepacnpeneneHne Boabl Mexay kaHanamu ABI1 ocywecteBnserca ¢ cornacus
nogpasgernexHuin YK (rmgpoy4acTkoB) Ha OCHOBE BTOPUYHbIX (BHYTPUOEKAAHbIX) 3asiBOK.

BHyTpuoekaaHele 3asBku Ha Bogy oT ABI1, cdoopmmpoBaHHbIE HA OCHOBE 3a5BOK Ha
Body oT ®X, nogakTCs Ha rMapoy4acTkn 3a CYTKM A0 U3MEHEHUSA pexrMa BOAOMNo4auu B
KaHan.

HeobxogumocTb BO  BHYTPUOEKAOHOW  KOPPEKTMPOBKE  BbI3bIBAETCA  Kak
NPUPOAHBbIMA (0OXAKW, BO3BPATHBIA CTOK), TaK U XO3AWCTBEHHbIMM (hakTopamm (nons He
roToBbl K MONMMBY, NMOTOMY YTO He ycrnenu HapesaTb 6opo3gbl unm Gbinn nepebon ¢
nocTaBkon yaoodpeHun 1 T.4.).

5.3.4 TexHnyeckoe o6CnyXxuBaHMe U PEMOHTHO-
BOCCTaHOBUTESIbHbIE PaboThbl

Ha Kakaon rMMOpOMENMopaTMBHON  CUCTEME  NPOBOAAT  nepuoanyveckue
obcrnenoBaHna 1 NPOBEPKM €€ TEXHUYECKOrOo COCTOsIHMSA. Ha ocHOBe MOnyYeHHbIX
AaHHbIX 0b6cnegoBaHMSA M MPOBEPKM ONpeaensatTcss BUAbl M 00bEM TEXHUYECKOrO
obcnyxuBaHusa peMoHTHO-BOCCcTaHoBUTENbHBIX pabdoT TMC ABI n BXO.

TexHunyeckoe obcnyXuMBaHMe — 3TO KOMMMEKC onepaunin No nogaepXaHuio
paboToCNOCOBHOCTM UNU UCMPABHOCTU MMOPOMENNOPATUBHON CUCTEMbI U ee are-
MeHTOB. OHO BKIOYaeT KOMMMEKC NpounakTM4ecknx MeponpusTMn U ycTtpaHeHue
MESTKNX NOBPEXOEHUN U HENCMPABHOCTEN NO MEPE UX BO3HMKHOBEHUS. TexHn4Yeckoe
obcnyxmMBaHne NPOBOASAT NMOCTOSIHHO C OnpefeneHHON NepPUoLMYHOCTBI0 HaunHasa C
MOMeHTa BBOJA CUCTEMbI B 9KCMyaTauumio.

B rogoBoMm nnaHe pemMOHTHbIX pabom ykasbiBalOT CPOKM MX NPOBEAEHUS U
obbembl, a Takke nMOTpebHOCTbL B paboumx, MaTepuanax, MexaHu3max Wu
TPaHCMNOPTHbIX CPeACTBax C y4eTOM AENCTBYIOLWUX HOPM [44].

NmetoTca cnepyowme suabl PBP:

PeMOHT — 5TO KOMNNIEKC onepaunin N0 BOCCTAaHOBIEHMIO paboToCcnocobHOCTH
NN NCNPaBHOCTU M’MAPOMENMOPATUBHOM CUCTEMbI U €€ 3NTIEMEHTOB.

TekywMn pemMoOHT — npu KOTOPOM 3aTpaTbl Ha BOCCTaHOBIEHME obbekTa
coctanawT Ao 20 % ero 6anaHcoBon ctoummocTn. OcCHOBHas Uefb TeKyLliero
peMoOHTa — noggepXaHue rnapoMenMopaTtMBHON CUCTEMbI B pPaboOTOCNOCOOHOM
COCTOSIHUM 1 YBENNYEHNE CpOKa ee CryX0Obl.

KanutanbHbIl pPeMOHT — 3TO pPEMOHT, NpuM KOTOPOM 3aTpaTtbl Ha
BoccTaHoBneHne obbekta coctaBnaiT 20-50 % ero ©GanaHcoBOW CTOMMOCTW.
OcHOBHas Uenb KanuUTanbHOrO pPEeMOHTa — JUKBMOAUMS  paspylleHun wu

BOCCTaHOBMEHNE BblWeAWNX U3 CTPOS KPYMNHbIX 3IEMEHTOB rMapoMenMopaTuBHON
CUCTEMBI, WUCNpaBrieHWe KpynHbiX Aedopmauui kaHanoB. Ero npoBogdar uyepes
onpeferneHHble MPOMEXYTKM BpeMeHu, T.e. C onpefeneHHoOM nepuoanyvHOCTbIO,
KOoTopasa Ans pasHbIX 9NeMeHTOB cucTeMbl BapbupyeT oT 2 ao 20 ner.
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ABapuiHbIN peMOHT HeobXoaMM NpuU NOBPEXOEHUAX B pe3yrnbTaTe aBapun,
NaBOAKOB W [OPYrUX CTUXUAHbIX 6eacTtBuri  and  Toro, 4ToObl BOCCTAHOBMUTL
paboToCnocObHOCTb MOPOMENMOPATUBHON CUCTEMBI.

HapexHocTb paboThl KaHana onpeaensieTcsl NPONyCKOM pacyeTHbIX PacXodoB
BOAbI NPV NPOEKTHbIX CKOPOCTSAX N YPOBHAX 6e3 3auneHus 1 3apacTaHus foxa.

5.4. bopbba ¢ opraHn3auMOHHbIMU NOTEPAMMU B Y30EKUCTaHe

AHanua TexHM4eckoro coCcTosiHue rmgpomernuvopatneHon cuctemsl ABIT nokasbiBaerT,
yTo ABI1, co3gaHHble ona 3PEEKTUBHOIO yrnpaBneHna U pacnpeieneHns Boabl Ha
YPOBHE BHYTPUXO3ANCTBEHHbLIX CETEN, TaK U He CTanu YCTOMYMBLIMU CTPYKTYpamu
camoynpasneHus BogonoTpebutenen.B pesynbtate HE3HEKTUBHON AEATENBHOCTH
accounauumn BogonoTpebuTenen yxyawurnocb TEeXHUYECKOE COCTOAHUE BHYTPU-
XO3ANCTBEHHbIX OPOCUTENBHbLIX CETEN U MMOPOTEXHUYECKUX COOPYKEHUN B HUX, HE
OKa3aHbl KayeCTBEHHble BOLAOXO03SNCTBEHHblE YCryrn pepMepcKkMM XO3scTBam U
APYrMM CenbCKOXO3ANCTBEHHBIM NpeanpuaTuaM, Habngancs poct KpeanTopckon m
0ebnTOPCKON 3a40MKEHHOCTEN accoLmauni.

TexHonornyeckme npobnembl UCNOMb30BaAHUSA BOLHbLIX PECYPCOB CBs3aHbI,
npexae Bcero, C YycCTapeBlWweW W W3HOLWEHHOW WHJPAaCTPYKTYpon, a TaKke C
MeASIEHHbIM BHEOPEHMEM COBPEMEHHBIX CUCTEM YMpPaBfeHUs U UCNONb30BaHMUS
BOAbl. /3HOLWEHHOCTb OpPOCUTENbHBIX CUCTEM WU TMOPOTEXHUYECKUX COOPYXKEHUN,
3KCNNyaTUpyeEMbIX B TeYEeHUe [OEeCATUNETUN, BbICOKas 3HEProeMKOCTb U Hu3Kas
NPOM3BOAUTENBHOCTb TEXHOOMMYECKOro 060pYyAOBaHUA U KOHCTPYKLUUI NPUBOSAT K
3HauYuTeENbHbIM MOTEPAM BOAbI W  BbICOKMM U3OEpXKaM ee [OOCTaBkM [0
notpeburenen.

N3 obwen npotskeHHOCTM 155,0 ThbIC. KM XO3AMCTBEHHOW W BHYTPU-
XO3ANCTBEHHOM ceTu, ToNbKo 18,1 Thic. KM unu 12,1% NponoxeHbl B NOTKOBbLIX CETHAX
n 14,4 TbiIC.KM UMeKT OeTOHHyH O6NMUOBKY, a oOcCTanbHasi 4acTb NPOXoAuT B
3eMISHbIX pycnax.

Bonee Toro, 12,0 Tbic.knnomeTpoB unn 44% marncrpanbHbiX U MEXXO3SNUCT-
BEHHbIX KaHanoB TpebyloT NpoBeAeHVss PEMOHTA U BOCCTAHOBNEHMUS, 4,5 TbiC. KM
nnn 16% — PEKOHCTPYKUMWU, @ U3 XO3ANCTBEHHOW WU BHYTPUXO3ANCTBEHHOMW CETH,
Haxogswenca Ha ©GanaHce accoumaumn BogonoTpebutTenen wmn epmMepcKknx
X03aUCTB 65,2 ThiC. KM unn 42%, TpebyloT peMoHTa M BOCCTaHOBIEHUs, a bonee
10% — pEKOHCTPYKUUN.

3HaunMTenbHaa 4YacTb CyLeCTBYHLEN NOTKOBOW CeTU ucnonb3yeTtcs 6onee
30 neT npakTnyeckn 6e3 TeXHMYECKOrOo 0BCNYXMBaHUSA, B CBA3M C YEM, TEXHNYECKOE
coctosiHne 70 % NnOTKOBLIX CETEN OLEHMBAETCs Kak HeyaoBreTBOPUTESbHOE, YTO
Takke TpebyeT UX PEKOHCTPYKLUMN N 3aMEHbI.

B Takon cutyaumm 35-40 % 3abupaembix M3 UCTOYHWKOB BOA C MOMOLLbIO
HaCOCHbIX CTaHUMI UM CaMOTEKOM TePSAETCA U3 OPOCUTENbHBIX CUCTEM (CeTen).

Kpome TOro, OCHOBHas 4acTb rMOPOTEXHUYECKMX COOPYXEHUA CUCTEMDI
BOOHOINO XO3§MCTBA OLEHUBAETCH KakK (U3NYECKN WU3HOLWEHHAss U  MopasibHO
ycTapeBwas. W3 cywecTBylOWNX KPynHbIX 42 rmapoya3noB (C  NpOMnyCKHOM
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cnocobHocTbio 6onee 100 M3/c), 18 TpebyoT 3amMeHbl U MOAEPHU3aLMM TMOpo-
MexaHn4yeckoro obopynoBaHud, 5 rmapoyanoB HY>KAAKTCHA B NOSTHON PEKOHCTPYKLUUMN.

ManoBoaHble nepuoapbl, y4acTUBLUMECS B MOcnegHue roApl, npuwegwas B
HenpurogHoe COCTOSiHME OCHOBHAasi 4YacCTb XO3SUCTBEHHOW U BHYTPUXO3ANCTBEHHOW
NPPUraLMOHHOM CETU NPUBOAAT K YXYALIEHMIO COCTOSHUSA OpOoLUaeMbIX 3eMerb U, KakK
CneacTBue, K WX BbIXOOY W3 CENbCKOXO3ANCTBEHHOro obopoTta. HauuHas ¢
1990 roga, B UenoM Mo CTpaHe BbIWNW U3 CENbCKOXO3ANCTBEHHOIrO obopoTa bonee
298,5 TbIC. ra opoluaemMbix 3emMernb. HecMoTpsi Ha 3TO, Y4MTbIBAsi BbICOKYHO CTEMNEHb
3aBUCMMOCTWN 3eMnefenus OoT uppurauuu, cuTyauus MOXeT elle Oonbliue yxya-
WNTBCA C YyBENMYEeHMeM 3acyLIMBOCTU B Cliydae W3MEHeHuUs KniumaTta WU
npoAospKaroLerocs NpUMeHeHna HeadeKTUBHbBIX MeTO40B NONMNBA.

OpaHoM 13 BaxHbIX NpUYMH criaboro pasBuTMS BOAOXO3SMICTBEHHON CUCTEMDI
CTpaHbl SABMNSAETCA HU3KUW TEXHOSIOMMYECKMA NOoTeHuMan BOAOXO3SAMCTBEHHbIX
opraHusauun (BXO).

B HacToswee Bpems maTepuanbHO-TeXHUYecKyto 6a3y Bcex BXO cucremsl
MwuHucTepcTBa BOAHOMO XO3SMCTBA, B TOM 4YMCHE PaNOHHbIX OTAENOB uppurauumm,
MOXHO OLEHUTb, Kak HeOOCTaTOYHO pas3BuUTylD: HabniogaeTcs HexBaTka uppura-
LMOHHO-MENNOPATMBHOM TEXHMKU; OTMEYaeTCca KpanHe cnabas OCHaLLEeHHOCTb
COBPEMEHHbIM MPOU3BOACTBEHHbBIM, TPAHCMNOPTHbIM, nabdopaTopHbIM, WHdOpPMa-
LIMOHHO-KOMMYHWUKALMOHHBIM 1 0OUCHBIM 060pyaoBaHNEM.

Hanbonee cnabbiMm 3BEHOM OCTaeTCHA Y4E€T pacxo4oBaHWUSA BOAbl HA HUXKXHEM
ypOBHe, B 0COOEHHOCTM Ha rpaHuue BogonoTpebutenein. Ha 6anaHce MuHBoaxo3a
nmetotrca 18 142 egmHny rmgponoctoB, M3 HUX 9528 eannHuy unm 52,5 % TtpebytoT
pemoHTa, 1879 eguHuy wunu 10,4 % TpebyloT pekoHCTpyKuun. Takke, Ha
BHYTPUXO3ANCTBEHHbIX OPOCUTESbHBIX ceTax umetoTtes 41 130 eguHML rMaponoCcToB,
n3 HMX TpebytoT: pemoHTa — 17 955 (43 %), pekoHcTpykummn — 2380 eguHuy, (oKono
6 %).

AN ynyylweHns TEXHUYECKOro COCTOSIHUS BOLOXO3ANCTBEHHbIX OOBEKTOB U
MMAPOTEXHUYECKNX COOPYXXEHWUA, YMEHbLUEHMSI NMOTepb BOAblI MpPU ee OOoCTaBke U
NOBbILLEHNST CMOCOBHOCTM OPOCUTENBHOM CUCTEMbI pearnpoBaTb Ha MEHSHLIMECSH
noTpebHOCTM KynbTyp B BOAE, a Takke ANS YNyudleHUs KavyecTBa MPPUrauMoHHbIX
ycnyr nnaHupyeTcsi co3datb eOuHYH WH(OPMALMOHHYH CUCTEMY MO BOLHbIM
pecypcaM C WCMNofb30BaHMEM COBPEMEHHbIX METOAOB BeAeHWUs ydyeTa pacnpe-
aeneHna n notpebneHna soabl, cbopa M aHanu3a mHdopmaumm o6 obbemax u
3anacax BoAbl, cbopa [aHHbIX O COCTOSIHAM BOAHBLIX PECcypcoB, Crnpoce U
npeanoXXeHun Ha BOAY.
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