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Cnocob BKMoYaeT co3aaHne LUMPOKNX CTaLUOHAPHbIX PSIAOK C Y3KMMU TpaHLLEesAMU, NPONOXEHHbIMU BAOSb
UX cepeamHbl U 3anofIHEHHBIMU KaMbILLOM, U MOMMBHBLIX 60PO34 NO KpasM rpsagok. HasHavaT uMnynbCHbIN
nonue no 6oposaam Mo NokasaHUsM UHTErparnbHbIX AAaTYNKOB BNAXKHOCTU. [onmBbl NpoBOAAT akTMBMPOBAHHOMN
BOAOM, OYMLLEHHON OT BPEeAHbIX BELLECTB U MUKPOOPraHM3MOB, 06oraleHHOM KpeMHeM. B nepBbi u TpeTui
nepvopg Beretauny pacteHuii nonmebl Mo 6oposgam NPoBOAAT HOPMOW MONMBA HA YBMNAXXHEHNE BEPXHErO
ropM3oHTa akTMBHOIO Crosi MOYBLI, BO BTOPOW Nepuno BeretTauun npu pasButor KOPHEBOW CUCTEME PaCTEHUN -
YyepeZoBaHMEM HOPM MOSMBA Ha YBNaXHEHWE BEPXHErO ropM30oHTa U BCEro aKTUBHOIO Crosi noyBsbl. [poBogdaT
OCBEXUTEbHbIE NOMMBbLI MENKOAMNCNEPCHBIM JOXAEBAHNEM C YEPEAOBAHNEM NOMMBOB OObLIYHON MONMBHOM
BOZOW M aKTMBUPOBaAHHOW KaTO4HOW U aHOAHOW Bodon. N306peTeHre kacaeTcs Takke CUCTEMbI MenuopaLumm,
coaepalllel 3aKpbITy0 OPOCUTENBHYIO CUCTEMY AN nonvMBa nNo 6opo3aamM 1 OPOCUTENBHYI0 CUCTEMY OIS
nonvea MenKkoAMCnepCcHbIM AoXaAeBaHMEM. V1306peTeHne NO3BONSET NOBLICUTL KAYECTBO Menopauum,
COXpPaHUTb NNOAOPOAME MOYBbI, MOBLICUTb YPOXKANHOCTb CEITbCKOXO3ANCTBEHHBLIX KYNbTYP U CHU3UTb
3ab60n1eBaeMoCTb pacTeHWI. 2 H.M. -Nbl, 2 un.

M306peTeHne oTHOCUTCS K CENbCKOMY XO3SMCTBY M MOXET ObITb UCMOMb30BAHO NpU NONuBax
CEenbCKOXO3SAMCTBEHHBIX KyNbTyp No 60po3aam U MenkoancnepcHbIM AOXAEBAHNEM.

M3BecTeH cnocob obe33zapaxrBaHusi BOAbI yrbTpa3ByKOBLIMU BOSIHAMU. Takue opraHuyeckue BELLECTBA,
KaK AMOKCUH M nonuxnopanderun, dTopyrnepos, CoaepKalumecst B Boe, NOYTH NOMHOCTLIO pasnaralTcs B
pesynbTaTe BO34enCcTBMA yrnbTpa3ByKkoBbix BOMH (200 kMy) (OmoTo Macapy. SHeprusa Bofbl 4NA CaMONO3HaHWs v
ucuenenus. - M.: OO0 Usgatensckuit gom «Codusa», 2006. - C.88-89). Boaa, 3arpAa3HeHHast NPOMbILLAEHHbLIMA
X“MUKaTamu, NoABepraeTcs BO3AENCTBUIO yNbTpasByka, a 3aTem, BO BTOPOM TEXHOMNOMMYeCKOM MpoLiecce,
nencTeumio Bubpauuin. Korga Ha 3arpsisHeHHy Body BO3L4EeNCTBYIOT yrbTpasBykoM yactotor 1100 'y, xumukatsl
pasnaratoTcsi OT NTONarLLMXCS My3blpbKOB BO3[1yXa; OOAHAKO XOTS TOKCUHbI U Pa3noXuICh, OHU ELLE HAaXOAATCH B
Boze. Ytobbl ocBobOANTE OT Hee Boay, HeobXxoaMMo BO3AeNCTBOBaTL Ha Hee nHdopmaumen, obnagatoLei
NPOTUBOMONOXHOW 4acTOTON BUOpaLUiA N0 CPaBHEHWIO C YacToToM BMBpaumin aTux TokcnHos (AMoTo Macapy.
MocnaHuve Boabl: TanHble koAbl kpucTannos nbaa. - M.: OO0 UsgaTtensckun gom «Codusar, 2006. - C.86).

HepoctaTkom cnocoba saBnsieTcs Hemcnonb3oBaHWe ero nNpu nonuneax no 6oposgam.

M3BecTeH cnocob ouncTku 1 akTuBaumm Bogbl KpemHuem n kpemHem (SiOz) 1 ropHbIM kBapueM. KpemHuin,
COeaVHSSICb C BOAOW, MOAABNSAET FHUIMOCTHbIE N OpaXHble 6akTepun, BbIBOOUT B 0CaA0K BONE3HETBOPHYHO
MUKPOIIOpPY M COEAMHEHUS PACTBOPEHHbIX B BOAE TSXKENbIX METannoB: LMHKa, CBUHLA, KagMus, Xernesa,
HeWTpanuayeT Ha aTOMHOM YPOBHE XNOP, HUTPaTHbIE COEAMHEHMUS U cOpOMpyeT paanoHyknuabl. Boaa, B3sitas ns
noBOoro UCTOYHKUKA, YXKe Yepes Tpy AHSA B3aUMOAENCTBUSI C KPEMHEM CTAHOBUTCHA NPUroAHON ANst NUTBS.
KpemeHb npeBpallaeT Bogy B pENUKTOBYIO, TO €CTb BOAY, B KOTOPOW 3apoAmnach XusHb Ha Hallel nnaHete. [ns
NPUroTOBEHNS aKTUBUPOBAHHOW kpeMHUeM Boabl (AKB) AoCTaTOUYHO HAcTOSITh KyCOYEK KPEMHSI B EMKOCTU C
BOAOM B Te4yeHune 7 CyToK, 1 cm® KpeMHs ans aktmeauum 1 n Bogwl. [Nocne 3Toro Boga He NOPTUTCH AECATKM NeT.
Paccapa, nonvutasa kpemHeBOWM BOA4ON, pacTeT nydile, He 3aboneBaeT rHUNOCTHbIMU rpnbkamu, a 3aMmadnBaHne
CEeMSIH MOBbILLAET UX BCXOXECTb. MNONMB OBOLUHBIX KyNbTYp Tako BOAOW NOBbLILIAET YPOXKaWHOCTb U COKpallaeT
CPOKM CO3peBaHus. YCUnUTb akTUBHOCTb KPEMHUSI MoMoraeT KBapy, (Tam e, AmoTto Macapy, ¢.178-185 +
WHCTPYKLMS K NpoAaBaeMoMy B anTekax KpemHio - KpemeHb «MpupogHbin Lenutens. ®unbTp v NpupoaHbIi
aKTMBaTOp BOAbI»).

HepoctaTkom cnocoba saBnsieTcs Heucnonb3oBaHKe ero Npu nonueax no 6oposgam.

Mo pacnpocTpaHeHHOCTM B 3eMHOWN KOPe KPEMHUIA CPEAM BCEX SNIEMEHTOB 3aHUMaeT BTOpoe MecTo (nocrne
kncnopoga). Macca 3emHow kopbl Ha 27,6-29,5% coctont n3 kKpemHusi. KpeMHUI BXOAWUT B COCTaB HECKOMbKMX
COTEH PasnUyHbIX MPUPOAHbLIX CUITMKATOB M antoMOCMINKaTOB. bonblue BCero pacnpocTpaHeH KpeMHe3eM -
MHOro4mcneHHble opMbl Anokeuaa kpemuusa (1V) SiO; (peuHon necok, KBapu, KpeMeHb 1 Ap.), COCTaBMAoLWMIA
okorno 12% 3emMHow kopbl (Mo macce). B cBobogHOM Brae KpeMHMI B NPUPOAE He BCTpeYaeTcd, XOTs ogHa
yeTBepTas 3eMInn COCTOUT U3 KpeMHust (KpemHun - Bukunegusi.mht).

Ocobasi porb y KPEMHUSI B XXM3HU 1 300POBbLE MIOAEN, @ TaKKe pacTUTENBHOO 1 XMBOTHOIO Mupa. KpemHui
MormnoLaeTcs pacTeEHUsIMU B BUAE PAaCTBOPEHHbLIX KPEMHUEBBIX KUCIOT, CUITMKATOB U KOMMOWAHOMO KpeMHe3eMa.
OTCyTCTBUE KPEMHUSI HEGNAronpUATHO BMUSIET Ha KOMOLLEHME, POCT U YPOXKalHOCTb 3EPHOBbLIX, B OCHOBHOM puca,
a TaKke caxapHOro TPOCTHWKA, MOACONHEYHMKa, Taknx KynbTyp, Kak kKapTodernb, CBekna, MOPKOBb, OrypLibl U



Tomatbl. C oBowamu, ppykramu, MOSTOKOM, MSCOM U APYrMMW NPOAYKTaMu YenoBek exenHeBHo ycBamaeT 10-
20 Mr KpemHus. 3TO KONMYECTBO KpaviHe HEOOXOAUMO ANS HOPManbHON XU3HEAeATENbHOCTHN, pocTa U pa3BuTHS
opraHnsma. Cepbe3Hble Hay4Hble NCCNIEA0BaHNS O PO KPEMHUS AN 300POBbS N0AelN OCBELLEHbI B
MoHorpadmsix B.KpueeHko n ap. "Iutotepanusa”, M., 1994, 3.Muxeeoi "Lienutensckue cBONCTBA KPEMHMUA",
Chne., 2002, Tpynax M.BopoHkosa u WN.Kysneuosa (AH CCCP, Cnb. ota., 1984), A.MNaHuueBa, J1.3apaawsunu,
H.CemeHoBol u gp. Moka3aHo, 4To KpeMHWI y4acTByeT B oOMeHe dhTopa, MarHusl, antoMUHUSE U Apyrnx
MUHepanbHbIX COEAUHEHWUIA, HO OCOBEHHO TECHO B3aMMOOEWCTBYET CO CTPOHLMEM U Kanbumem. OavH 13
MeXaHU3MOB BO3[1ENCTBUSI KPEMHUSI COCTOUT B TOM, YTO Gnarogapsi CBOMM XMMUYECKMM CBOWCTBaM OH CO3aaeT
ANeKTpUYecKue 3apsKeHHble KONonaHble CUCTEMBI, KOTOpble 06r1agaoT CBOMCTBOM Kak Obl NpuKknenBaTh Ha
cebs BMpyCbl U 60Ne3HETBOPHBIE MUKPOOPraHU3Mbl, HECBOMCTBEHHbIE YernoBeky. HeagocTaTok KpemMHus B
opraHusmMe NpuBOAMT K BbiNaZeHWIo BONOC, pa3MsaryeHuio 1 6onesHsM cycTtaBoB, caxapHoOMy AnabeTy, renatuTy,
3HUedanuTy, 300y, pOXMCTbIM BOCMANEHUsM KOXU, CUMMKO3HOMY MarokpoBuio, 3ab0oneBaHnio CoeauHUTENbHON
TKaHW W rMa3Horo Xpycranuka, KaMHsiM B NEYEHN 1 NOYKaX, aTepocknepody. BBeaeHve B opraHMam coeguHEHNIA
KPEMHWS 3a0epXMBaET pas3BUTUE NOCIEAHErO N CNocobCcTBYEeT HOpManbHOMY OYHKLMOHUPOBaHWIO COCY0B,
cnaceHuto YenoBeka OT CTEHOKapauW, HdapKTa M1uokapaa, KapaMockneposa, apuTMum cepaua, UHCYnbTa,
NCUXMYECKUX HAapYLLEHUA. KpeMHWI NpuaaeT NPOYHOCTb, 3MacTUYHOCTb U HEMPOHULLIAEMOCTb KPOBEHOCHBLIM
CoCyAam, NpenaTCcTByeT NPOHNKHOBEHWUIO NMMNOMO0B B KPOBb U OTIIOXEHMIO MX Ha CTEeHKax cocyaoB (BeTtwTenH B_,
CyxuH B_ ®eHomMeH kpemHus 1 3goposbe nogen (Phenomenon of silicon and health).mht).

Ecnu B BOOy BBECTU HeBomMbLUME KpUCTanmbl NbAa, TO MUHEparbl B HE COXPaHSAIOTCS, U OT NONMBa Takown
BOZOV BbipacTaeT 6onee 3a0poBbin ypoxar (Amoto Macapy. NocnaHue Boabl: TalHble Koabl KPUCTannoB Nnbaa. -
M.: OOO WUagarenbckuii som «Codumsay, 2006. - C.63).

M3BeCTHbI reHepaTop akTMBMPOBAHHOW BOAbI, HAaNpUMep «AKBaZUCK», TAHTEeHcarnbHbIN YyCUNUTENb BUXPSI
®naHaHraHa. MpumeHeHne akTMBUMPOBaHHOW BOAbI NPU 3aMavynMBaHUM CEMSIH U OPOLLEHUN NO3BOMNSIET
3HaYUTENBHO NOBLICUTL YPOXaNHOCTL CENbCKOXO3SIMCTBEHHbIX KynbTyp. VccnenoBaHus, npoeeaeHHble B MITY,
[oKasanu, 4To nNpu NnpMMeHeHnn «AKBagucka» KOHLEHTpaUMs MHOMMX TOKCUYECKUX NpUMEecen B Boae
ymeHbluaeTcs. NuTbeBasi BoAa, npolleaLlas Yepes npasoBpallalLmne tena, npuodpetaeT ynopsagoveHHyo
CTPYKTYPY, YTO yryyLLaeT ee 61Monornyeckyto aktmeHocTb (€.50-51, 102-103).

K®X «Mpoenb» nmeet 6 ra Tennuy, ¢ NeHOYHbIM NMOKPLITUEM, A€ BbIPALLMBAKOTCA OrypLbl ¥ MOMUAOPHI.
OKcnepuUMEHT nokasar, Nonb3oBaHne Boaoi, oumnwieHHon AKBAOVCKOM-2000, cywecTBeHHO BNMSIET Ha poCT
pacTeHuin n ymeHbluaeT 3aboneBaemocTb. [ToMMaopbl, NOCEsiHHbIE HA KOHTPONbHOM yyacTke 22 aHeaps 2003
roga v nonveaemMble Bogoi, obpabotaHHon AKBAOVCKOM-2000, ctanu gaeaTtb ypoxai 04HOBPEMEHHO C
noMmaopamu, nocesiHHbiMu 25 nekabpst 2002 roga. HecmoTpsi Ha HebGnaronpusiTHblE KNUMaTUYECKME YCIOBUS
3TOro rofa, ypoxan orypLioB Ha KOHTPOIbHOM yyacTke 6bin Ha 40% Bhbile, a Ha yYacTKax, rae ucnonb3oBanacb
0o6blyHag Boaa, Habnoganca HA3KUIA ypoxam n MHOXECTBO 3ab0neBaHun, Takux Kak KOPHEBAs rHUIMb, YepHas
HOXXKa, MepPOHOCMNOPO3 U Ap.

HepoctaTkom yCTpoONCTBa SIBNSieTCS BblpabaTbiBaHWe TONbKO aKTMBMPOBAHHOM BOAbI, 6e3
npegBapuTENbHOM OYUCTKU BOAbI OT BpeAHbIX MPUMECEN Y MUKPOOPraHW3MOB.

HepocTaTkom BCeXx BbILLENPUBEAEHHBIX CNIOCOBOB SABNSAETCA HENCMONBb30BaAHNE aKTUBMPOBAHHOW BOAbI MpU
NnonmBe CENbCKOXO3SIMCTBEHHbIX KyNbTyp no 6opo3gam.

M3BECTHO NpMMEHEHNE aKTUBUPOBaHHOWN BOAbI B CENbCKOM X03siicTBe. [Mpu nccnenoBaHmsx
aKTUBUPOBAHHOWN BOAbI ObINO BbISBNEHO, YTO NPU PErynsapHOM NPUMEHEHUN LLENOYHOWM BOAbI ObICTPO 3aXMBaOT
yLWmnGbIl, LapanuHbl, MOpe3bl, a B HEKOTOPLIX CryYasx ncyesna un aksema.

Hecxkonbko noaxe xupypr, npodeccop M.KacbiMOB ncnbiTan KUCNOTHYIO BOAY NPy CTEpUnM3aumun
XUPYPrUYECKUX MHCTPYMEHTOB, a LLEITOYHYIO - MPY NeYeHnW NocreonepaLmnoHHbix paH. Pesynbtatsl Obinn
NONMOXWUTENbHbIE. YYeHble MHCTUTYTa U3Y4unu AeNCTBME aKTMBMPOBAHHOW BOAbI HA POCLLIEM Ha TeppPUTOPUM
WHCTUTYTa XJIOMYaTHMKE W BbISIBUMW CTUMYNUpYOLLEE AENCTBUE LLENOYHON BOAbI M BakTepuumaHoe oencTene
KMCMNOTHOM Ha NOJOMbITHLIE PaCTEHUS.

CnepnyeT OTMETUTb, YTO KUCIOTHYIO BOAY Yallle Ha3biBaloT aHONUMTOM (OT CrioBa aHog), 6akTepuumnaom,
npenapaTtom A, a LLEeNOoYHyIo - KaToNUTOM (OT crnoBa kartofd), cTumynatopom, npenapaTtom K. MHdopmaumsa o6
OTKPbITUM CBOWCTB aKTMBMPOBaHHOM BOAbI Obina onybnukoBaHa B XypHane «W/3obpeTtaTens 1 paumoHanusaTop»
(Ne2, 9 3a 1981 r.). YueHbIMM ObINIO NOOAHO CBbLILLE COTHM 3asiBOK HA M306peTeHus], 1 BCe OHU Obinn
noaTeepXaeHbl. Bckope naest akTBMpoBaHHOWM BoAbl JOCTUIMNa ANOHWM, 1 TaMm Havyanu npon3BoanTb
aKTMBaTOpbl BOAbI, HE Xarnesi Ha 3To cpeAcTB. M Tenepb ANOHUSI NPOU3BOAUT COTHU ThICSY aKTUBATOPOB B rof.

Mpoxueatowmn B Ctasponone [.KpoToB oaHVMM U3 NEPBbLIX N3roTOBWIT aKTUBATOP BOAbl U CTan ee
UCMbITbIBATL A5 NeYeHus pasnuyHbix 6onesHein. OH 3a HECKOMbKO AHEN BbINEeYMn paHy Ha pyke cbiHa, KoTopast
He 3aXkMBara HecKomnbKo MecCsLEB, a cebe Bbinevun ageHoMy NpeacTaTenbHoM xenesbl U n3bexan HasHayeHHoM
onepaumu. NMoTom OH BbIfleYnn ageHoMbI eLLe cemMepbiM TOBapuLLLaM no HecyacTblo. KpoToB Hanvcan v nepsble
pekoMeHaaumm rno UCrnonb30BaHNIO akTUBUPOBAHHOW BOALI B NeYebHbIx uensax. NocteneHHo B neyaty ctanu
NnosIBNATLCA CTaTby 06 3TOM BOAe, CTanu pacluMpATLCA METOAMKN ee Ucnonb3oBaHus. KpynHbele nccnegoBaHus
npoBoaununch B KazaHCKOM XMMMKO-TEXHONOrMYECKOM UHCTUTYTE, Bernopycckom nHCTUTyTEe MexaHnsauum
CernbCcKoro xo3sancTea coBmectHo ¢ HIMO «Bencenbxo3avexaHnsaumsay, Bceco3HoOM MHCTUTYTE NTMLEBOACTBA B
3aropcke, MockoBckom HAW nuLLieBo NpoMbILINEHHOCTH, psife 6oNbHUL, BO MHOTUX XO3SIMCTBAX PasfnyHbIX
pernoHoB Poccum (McTtopust oTKpbITUS akTMBMpOBaHHOW BoAabl. CTaTbu komnaHum «BUTAJTOHI ».mht).

Boane oTpuuaTenbHOro anekTpoga - katoaa - NPosiBMSIHOTCS LLENOYHblE CBOWCTBA BOAbI, @ B 30HE
NONOXMTENBHOMO 3NEeKTpoaa aHoAa - BoAa NposABnsieT cebsi Kak CUIbHbIN OKUCTIMTENb. ONEKTPOoabl pa3aeneHbl
mMexay cobon membparon (AHapees HO. Boga - HamecTHUk 6ora Ha 3emne. - CI16.: Mutep, 2007. - C.161). Ans



N3roTOBMNEHUs KaTogoB Hago ynoTpebnsaTe HUKENb UK TUTaH, ANA U3rOTOBNEHUSA aHOAOB - NNaTUHY UK
CBEPXYMCTLIN rpadumT (c.165).

LLlenoyHas «kaTtogHas» Boga CTUMYNUPYET pereHepaTtuBHYo PyHKLMIO KNETOoK, 6raronpusaTHO BAMSET Ha
meTabonnyeckme NPoLecehl, a Knucnas «aHogHas» Boda npefcTaBnseT cobort MArko4encTBYOLLMIN aHTUCENTUK
(c.165).

BoaHble npenapatbl ¢ coyeTaHneM MOHOB cepebpa, Mean C NePEKUCHBIMN COEANHEHNAMUA U
MWKPO3NeMeHTaMm, NonyyYeHHbIe B MPOLECcCe 3NekTponumaa, nevat cToMaTuT, NapogoHTO3, raiMopuT, ONyXorb
MOMOYHOWN Xenesbl, NPUMEHSTCA Npu 06paboTke OTKPLITEIX paH, TPaBM, HapbIBOB, OXOroB (TaMm e, AHapees HO.
- C.167-170).

A6nokn, 06pbI3raHHbIe KMCMON «aHO4HOW» BOAOW M3 MynbBepu3aTopa, MOryT CrOKOMHO 6€e3 rHneHns
COXPaHATLCA B TEYEHNE HECKONbKUX MecsiueB (TaM xe, AHgpees K. - C.172).

NaspeHko C.C. Nnpon3Boamnn onpbICKMBaHNe TOMaTOB U3 PaHLLEBOro ONpbICKMBAaTENS akTUBMPOBaHHOM
BOAON. B pe3dynbTaTe 3T0ro yBENMUMcs ypoxan 1 noBbicunock kayectso TomaTos (JlaspeHko C.C. BnusHue
aKTVBMPOBAHHOW BOABI Ha ypoXaMn 1 kavyecTBo TomaToB (Yepkacckuii TexHorormdeckuii yH-T). Vesni% 20 DNU%
202003%202%2016_Lavrenko.pdf).

M3BecTeH cnocob menvopauumn 1 yCTPOMCTBO YNpaBreHns MONMBOM, BKIOYaOLWMe KOMOMHMPOBaHHbIN
nonue no 6oposgam, 4oXAEBAHMEM U MENKOANCMEPCHBIM AOXKAEBAHWEM YHaCTKOB C LLUMPOKUMU CTaLMOHaPHbLIMA
rpsgkamMu, UMeLWUMN y3Kne TpaHLLen, NPoNoXeHHbIe BAOMb UX CepeAuHbl 1 3anONHEHHbIE pacTUTENbHbIMU
ocTtaTkamu 1 HaBo3oM. [ofMB y4aCcTKOB HOPMOW Ha YBNAXXHEHWNE BCEro aKTMBHOTO CIos OCYLLECTBASETCH No
6opo3aam, ¢ Bblgavel NoN1BHOM HOPMbl APOBHBIMK YacTamu. [onNnB BEPXHEro ropu3oHTa akTMBHOIO Crost
MoYBbl NPON3BOANTCH YepeJoBaHNEM HOPM MONMBA Ha YBIaXXHEHNe BEPXHEro ropu3oHTa akTMBHOIO CI0S NOYBHI
06bIYHBIM fOXAEeBaHNEM U OCBEXUTENbHON HOPMOW MENKOAMCNEPCHBIM AoXKAEeBaHWEM. Y CTPONCTBO
Menuopauumn CoaepXnT AaTUMKM BIaXHOCTW NOYBbI, BbINONHEHHbIE B BUAE YNOXEHHOW rOPU3OHTAmNbHO B
aKTVBHOM Croe NoYBbl MOPUCTON TPYObI, B LEHTPE KOTOPOW HaTSHYT BOMNOC, COEAMHEHWI C Npeobpa3oBaTenem
N3MEHEHUS ANUHbI BONOCA B 3NEKTPUYECKMI CUrHan, CoeANHEHHbIN ¢ 6GNOKOM ynpaBneHns NonveoM (MaTeHT Ha
nsobpeteHune 2355162 (RU), MIMK A01G 25/00 / N.MN.Kpyxunux, A.N.Knum, N.A . Kum, N.N.Knum. - Ony6n.
20.05.2009. - Bron. Ne14).

HepocTaTtkom cnocoba senseTtca nonus no 6oposgam B nepsyto hasy pocTa pacTeHui, Koraa KopHeBast
cucTema pacTeHui elle He pa3BuTa, U nocnegHiolo dasy, koraa NoTpebHOCTN pacTeHuli B BOAE YxKe
YMEeHbLUATCS, HOPMOI MOMMBa Ha yBNaXHeHWe BCero kKopHeobuTaemoro cnos. 3T1 NonMBebl MOryT
NpensATCTBOBAaTb OTTECHEHWIO CONeEl U3 akTUBHOTO CMOSi MOYBbI B HUXENeXallye cnou u cnocobcTeoBaTh
NOOHATMIO NO Kanunsipam K NOBEPXHOCTU NOYBbI CONMEHbIX TPYHTOBLIX BOA. BTopbiM HegocTaTkom cnocoba
ABMSETCA HeNnpMMeHeHne nNpu nonueax no 6oposaam akTMBUMPOBaHHON BOARbI.

HepoctaTkom yCcTponcTBa Menuopauun SBrseTcs BO3MOXHOCTb BbIX04a M3 CTPOS AaTymka BNaXHOCTU U3-
3a ero 3aTonsieHns Npu nNepeyBrnaxHeHNN NoYBbI.

TexHnYeckMM pesynbTaToM 3asBIEHHOro M30bpeTeHns ABNSeTCA NOBbILLEHNE Ka4ecTBa Menvopaumm
MONMBHbIX Y4aCTKOB U MOBbILLEHWNE YPOXaNHOCTUN CeNbCKOXO3ANCTBEHHBIX KyMbTyp.

3asBneHHbIN pe3ynbTaTt AOCTUraeTcsl TEM, YTO CUCTEMA MEeNMOPaLMA COAEPXKUT 3aKpbITYIO OPOCUTENBHYIO
cucTemy Ans nonvea no 60po3gam M OpoCUTENbHYO CUCTEMY AN NONUBa MENKOAMNCNEPCHbIM AOXAEBaHNEM,
LeHTpanbHbIN NyNbT YNPaBrieHusi, COeANHEHHbIN C MHTerpanbHbIMU AaT4MKaMn BNAXXHOCTU NOYBbI,
BbIMONTHEHHBIMU B BMAE OTPE3KOB NOPUCTLIX UM NEpdOPUPOBaHHBLIX TPYO, YCTAHOBMEHHbIX FOPU3OHTArbHO B
BEPXHEM U HKHEM ropM30HTE akTUBHOrO cnosi. Ha Bxoge TpaHcnopTupytoLero Tpybonposoaa 3akpbiTON
OpOCUTENBHOW CUCTEMbI As Nonvea No 6opo3aam yCTaHOBMNEHbI YNbTpa3BykoBas U BUBpaLMOHHas yCTaHOBKa,
COefMHEeHHas C reHepaTopoM aKTMBMPOBAHHON BOAbI, BbIMOMHEHHbIM, Hanpumep, B Buae «Aksagnckar,
TaHreHumanbHoro ycunutens smxpa ®dnaHaHraHa, BbIXoA KOTOPOro COeANHEH C HAaKOMUTENbHOW eMKOCTbIO BOAbI,
cofepxallen KpemeHb 1 KpucTanibl ropHoro keapua. Ha Bxoge HanopHoro Tpy6onpoBoga opocUTeNbHOM
CMCTeMbl MeNKOANCNEPCHOro AOXAEBAHUS YCTaHOBIEH akTUBaTOP-HaKoNMTeNb BOAbI.

LleHTpanbHbI NynbT ynpaBneHns COAEPXUT TEPMOTUrpoMeTp, COEAUHEHHBIN C AAaTYMKOM TeMnepaTypbl
NPM3EeMHOro Crost Bo3gyxa v AaTynkamm BNaxHOCTM BO34yXa U TeMnepaTypbl, yCTaHOBNEHHbIMM B Tpy64YaTom
CTOsIKE, COEANHEHHOM C MHTErpanbHbIMU AaTYMKamMm BNAaXXHOCTM NOYBbl. PacnonoxeHne nonmBHbIX
Tpy6onpoBOAOB MENKOANCNEPCHOIO JOXAEBAHNSA U ANUTENBHOCTL NMOAKMIOYEHNS K nonuBy obecneymsaioT
NOBbILLEHVNE PABHOMEPHOCTYW YBMAXHEHWNS MOYBbI NO AfMHe 6oposg,.

Cnocob menvopauwumn BKtoYaeT Co3aaHne Ha NOMUBHBIX yYacTKax LUMPOKMX CTaLMOHapHbIX rPSAoK C
Y3KMMW TpaHLLEesAMM, MPOSIOXXEHHBbIMWU BAOMNb UX CepeAVHbl 1 3anofTHEHHLIMM KaMbILLOM, 1 NONUBHBLIX 60po3A No
Kpasim rpsigok.

HasHayeHve nmnynbcHOro nonvea no 6opo3gam Ha yBraXHeHWe BCero akTUBHOIO Crosi NPOU3BOAUTCS MO
nokKasaHusM MHTerpanbHOro gaTynka BRaXXHOCTW, YCTAHOBMEHHOIO B HWKHEM rOPM30HTE aKTUBHOIO CIOsi NMOYBHI,
1 HOPMOW MONNBA Ha YBNaXXHEHUE BEPXHEro rOPN30OHTa akTUBHOIO Cros MOYBbI MO NOKa3aHWAM MHTErpanbHOro
AaTynka BNaXKHOCTM, yCTAHOBIIEHHOIO B BEPXHEM FOPU3OHTE aKTUBHOTO CI10S1 NOYBHI.

Monuebl No 6oposgam NPoOBOAATCH aKTMBUMPOBAHHOW BOAOW, Hanpumep «AKBaANCKOM», TaHTE€HCarnbHbIM
ycunutenem Buxps PnaHaHraHa, ouMLLEHHOW OT BpeAHbIX BELECTB U MUKPOOPraHM3MoB, oboralleHHON
KpeMHuem.

B nepBbIi nepnog BereTauuy pacTeHnin nonvebl No 6opo3gam NpoBoAAT HOPMOW NOMMBa Ha yBNaXHeHWe
BEPXHEro ropM3oHTa akTUBHOIO CI0sl MOYBHI.

Bo BTOpOW Nepunog Beretauuy Npu passuToN KOPHEBON CUCTEME pacTeHUI - YepeAoBaHWeM HOPM Monuea
Ha yBNaxXHEHMe BEPXHEro ropu3oHTa u BCEro akTUBHOIO Cosi MOYBbI U CHOBA B TPETU Nepuoj Beretauum npu



CO3peBaHnn ypoxas nonvebl No 60po3gam NPOBOAATCS HOPMOW NOMMBA Ha YBNaXXHEHWE BEPXHEro ropu3oHTa
aKTUBHOIO Crosi MOYBbI.

MonuBbl MenNKoAMCNEPCHbIM OOXAEBaHNEM NPOBOAATCA B HOYHOE BPEMS Ha YBMNaXKHEHNE
NMPUNOBEPXHOCTHOrO CIOSI MOYBHI.

OcBexuTenbHble NONMBLI MENKOAUCNEPCHBIM AOXAEBAHWMEM Nepes NonMBom no 6opo3aam v Npu NpPorHose
BO3AYLLUHOW 3aCyXu, YBNaXXHEHUN NPU3EMHOrO CMosl BO3[lyxa U pacTeHU NPOBOAATCS C YepeLoBaHWEM MONMBOB
06bIYHOW NONMBHOW BOAOW C NONMMBaMU akTUBUPOBAHHOW («aHOAHOM» U «KaTOAHON») BOOOMN.

Takue TEXHOMOIMS U CUCTEMbI MO3BOSISIIOT NOBLICUTL KAYECTBO MENMOPALIMKN, COXpaHUTL NNogopoane
NOYBbI, MOBLICUTb YPOXANHOCTb CEMbCKOXO3ANCTBEHHbIX KYNbTYP, YMEHbLUWUTL 3a60N1eBaeMOCTb PacTEHNUN.

Cuctema menvopauum npu KOMOMHNMPOBAHHOM MOJSIMBE CEITbCKOXO3ANCTBEHHBIX KyNbTyp No 6oposgam u
MENKOOUCMEPCHBLIM AOXAEBAHMEM COAEPXNUT UCTOYHUK opoLleHns 1, Bogo3abopHoe CoopyXeHune 2,
coevHEHHOe C BXOAOM NepBoro Hacoca 3. Beixog nepBoro Hacoca 3 yepes nepsblii 3aTBOP 4 C
3NEKTPONPUBOLOM COEQUHEH C BXOAOM TpaHcrnopTupyoLero Tpybonposoaa 5, yepes BTopoi 3aTBop 6 C
3NEKTPONPUBOAOM - C BXOAOM HanopHoro TpybonpoBoaa 7, Yepes TpeTuii 3aTBop 8 ¢ aNeKkTponpuBogOM - C
yNbTpa3ByKOBOW M BUOpaLMOHHON yCTaHOBKOM 9, nocnefoBaTenbHO COEAMHEHHON C FeHEPaTOpPOM
aKkTuBMpoBaHHol Bogbl 10, BbINOMHEHHBIM, HANPUMEP, B BUAE «AKBaaucka» UMM TaHreHCcanbHOro ycunuTens
BUXpsi PriaHaHraHa, 1 HakKONUTENbHOM EMKOCTbIO 11, copepkalleln KpeMeHb 1 KpUcTansbl FOPHOro KBapua.
Bbixog HakonutensHou emkocTn 11 - yepes BTopoi Hacoc 12 1 yeTBepThi 3aTBOP 13 C ANEKTPONpPUBOAOM
coeVHEH C BXOAOM TpaHcrnopTupytowero Tpybonposoaa 5. Beixoa nepsoro Hacoca 3 - yepes natwiv 3aTtBop 14 ¢
3NEKTPONPUBOAOM COEOQUHEH C aKTMBaTOPOM-HakonmTenem Boasl 15, BbIxod KOTOPOro Yepes TpeTuin Hacoc 16 u
wecTor 3aTBop 17 C aNeKTponNp1MBOAOM COELAMHEH C BXOAOM HanopHoro TpybonpoBoaa 7, ¢ KOTOPbIM COEANHEHbI
Sipycbl NONMBHbIX TPybonpoBoaoB 18, ¢ MenkoaMcnepcHbIMU AoXAeBanbHbIMK ycTaHoBkaMmu 19. PaccTtosiHue
Mexay nonueHbIMKU TpybonpoeogamMmu 18 K KOHLY NONUBHLIX 60p034 NOCTENEHHO YMEHbLUaeTCst, Nbo
YBENUYNBAETCS MHTEHCUBHOCTb MENKOAMCINEPCHOIO AOXAEBaHMS, MO0 Ha BXoAe NOMMBHbLIX TPyGONpoBoaOB
yCTaHaBNUBAIOTCA ynpaBnseMble KnanaHbl, U co34aeTcs aBTOMaTU3MpPOBaHHas CMCTEMa ynpaBreHns NosinBoM
MenKoAMCNEPCHbIM AOXAEBAHNEM, YNpaBnsoLLas NooYepeaHON nogader B nonveHble Tpybonposoabl 18 ¢
yBENMYEHNEM ANUTENbHOCTEN MMMYBLCOB MOMMBA N3 MENKOAUCMEPCHbIX AOXAEBaNbHbIX YCTAHOBOK,
pacnonoXeHHbIX 6rvke K KOHLY NoNMBHbIX 60po3a.

K TpaHcnopTtupytoemy Tpybonposoay 5 yepes knanaHbl 20 ¢ MeMGpaHHbIMU NPUBOAAMU NOAKMHOYEHbI
nonueHble Tpy6onposoabl 21 ¢ MUMKpornapaHTamm 22 aAns nogayun Bogabl B NonmeHble 60po3abl 23. MNMonueHble
60opo3abl 23 NPONoXeHbl NO KpasiM LUMPOKMX CTaLMOHapPHLIX rpsiaok 24. PaccTtosiHue Mexay NonMBHBIMU
6oposgamm 23 (1,2...1,8 M) paBHO pacCTOsIHMIO MexXay Konecamm NPUMEHSIEMON CEeNbCKOX03ANCTBEHHON TEXHUKM.
MocepeaunHe LWNMPOKUX CTALMOHAPHBIX TPAA0K 24 NPONOXeEHbI y3kue TpaHweun 25 rmybuHon 0o 1 M, 3anofiHeHHbIe
KaMmbILoM 26. [oBEpXHOCTb LUMPOKMX CTALMOHaPHBIX rPSA0oK 24 MynbYnpyeTcs pacTuTenbHbIMKU ocTaTtkamu 27.

LleHTpanbHbIi nynbT ynpaenexus (LMY) 28 coeguHeH ¢ gatymMkom Temnepatypbl 29 NPU3eMHOro criost
BO3AyXa, MHTerparnbHbIM AaTYUMKOM BriaxXHOCTU 30 BEPXHEro ropu3oHTa aKTUBHOIO CIOsi MOYBbI, UHTErpanbHbIM
[aT4YMKOM BNAXHOCTM 31 HUXKHErO roOpuU3oHTa akTUBHOIO CIOS! MOYBbI.

Boixogpl LIMY 28 coeguHeHbl ¢ 6nokom ynpaeneHus (BY) 32 menkogucnepcHeiM AoxaeBaHneM, 611okom
ynpasnexus (BY) 33 nonusom no 6oposgam.

Bbixoapbl 6noka ynpaenexus 33 nonuesom no 60po3gam coefuHeHbI C 3reKTponpuBoAamMu nepeoro 4
3aTBOpa, TpeTbero 3aTeopa 8, YeTBepToro 3ateopa 13, reHepaTopom akTMBMPOBaHHOW BoAbl 10,
3NeKTpoNpMBOAOM BTOPOro Hacoca 12, nuHuen cesasn 34 ¢ nynstamu ynpasnexus (MY) 35, yctaHOBRNEHHbIMY B
y3nax OpoCUTENbLHOW ceTn Ans nonuea no 6oposgam. Beixodbl nynbToB ynpaeneHus 35 coeguHeHsl ¢
mMembpaHHbIMK NprMBoAamu knanaHos 20 Ha Bxoae NonmBHbIX Tpy6onposoaos 21.

Bbixogpbl 6noka ynpasneHus 32 MenkoaMcnepcHbIM AOXAEBaHUEM COeANHEHBI C 3NEKTPONpMBOAAMN
BTOpOro 3aTBopa 6, naToro 3ateBopa 14, wecToro 3ateopa 17, NpnuBOAOM TpeTbero Hacoca 16, ¢ akTMBaTopoMm-
HakonuTenem Boabl 15.

LMY 28, BY 32, 33 cogepXaTt UCTOYHUK NUTaHWS, KOHTPOMep, YCTPOUCTBA COrnacoBaHns ¢ NIMHUAMU CBA3N,
AMNEKTPOHHbIE Koun, TupucTopsl. MY 35 cogepxaT NCTOYHMKN MUTAHWS, KOHTPOMIEPbI, SMEKTPOHHBIE KM,
anekTpornapopene tuna K3r-W. LMY 28 cogepxut Takke TepMOrMrpomMeTp, Hanpumep, kKepaMmmyeckunii, BECOBON
UM €EMKOCTHBIN.

WHTerpanbHble gaTunkn BriaxxHocTv noysbl 30 1 31 BbINOMHEHbI B BUAE FOPU3OHTANBHO YNOXEHHONW B
aKTMBHOM Crl0e No4Bbl NOPUCTON MK nepcoprpoBaHHOW TpyObl, KOTOpasi CoeAMHEHA CTOSIKOM C MOBEPXHOCTHI0
noyBbl. B cTosik BCTaBneH aatymk (3oHA) 36 rurpomeTpa, U3MEpPSIOLLErO BNAaXXHOCTb 1 TEMMepaTypy Bo3ayxa B
[aTyvke BNaXHOCTW NOYBbI.

Cnoco6 menuopauum npu KOMGUHMPOBAHHOM MOSMBE CEMNbCKOXO3ANCTBEHHBIX KyNbTyp No 6opo3aam u
MENKOANCMNEPCHbIM AOXAEBAHMEM peanunsyeTcs cregylowmum obpasom.

OceHblo nocne ybopku ypoxasi NponssBoanTcs rnybokas Bcnallka NoYBbl C BHECEHWEM B NOYBY
opraHnyeckux yaobpeHun. 3atem co3gatTcs WNPOKME rpsaku 24, nocepeauHe ux NpoKnaablBaroTCs y3kme
TpaHLwewn 25, rnybrHom 4o 1 M, B KOTOPbIX YKragbiBaeTcs kambiw 26. 1o kpasim rpsgok co3garTcs NONMBHbIE
6opo3apbl 23. 3aTeM Ha NOBEPXHOCTU rPSIAOK CO34aeTCs MynbyMpyloLLee NOKpbITUE 27 N3 pacTUTENbHbIX
ocTaTKkoB. BecHolt HeneperHmBLLME pacTUTENbHbIE OCTaTkM 27 crpebatoTcs kK cepeauHe rpsagok. 3atem
Nnpou3BoAMTCS Nocazka pacTeHuii. JlleTom nocne nepBor NPonosikv Ha NOBEPXHOCTU rPsiAOK CO3AaeTcst
MYMbYMPYIOLLMIA CNOW U3 PacTUTENbHbIX OCTaTKOB 27.

B Hauane BeretauMoHHOro nepuoga oneparop BkrtodaeT LMY 28, koTopbii HAUMHAET KOHTPOSb NOKa3aHuin
JaTyuka TemnepaTypbl 29 NpM3eMHOro crnosi BO3ayxa 1M BNaXHOCTU NMOYBEHHONO BO3AyxXa B UHTErparnbHbIX



Jatuukax BriaxxHocTv 30 BEPXHEro ropu3oHTa akTUBHOTO CrOsi MOYBbI, AaTYMKa BNAXHOCTU 31 HUXKHEro
ropu30oHTa aKTUBHOIO CNOs NOYBHI.

B nepsbIi nepuog Beretauuy pacteHvin Nonue NpoBoaUTCs No 6opo3aamM HOPMOW NoNMBa Ha yBraXHeHue
BEPXHEro ropn3oHTa akTMBHOIO CrosA NOYBbLI MOOYEpPEHON nogadvert UMMNybCOB MONMBA U3 NMOMUBHbBIX
TpybGonpoBoaoB.

Mepen nonveoM nNo 60po3aam NOBEPXHOCTL MOYBbI YBMAXHAETCS MENKOANCMNEPCHBIM A0XKAEBAHNEM
OCBEXUTENbHOW HOPMOW Monuea, obecnevnBaloLLe NpeaBapUTENbHOE 3aMayBaH1e NonNMBHLIX 6opo3a.

Bo BTOpOI Nepuog Beretauun pacteHuii Npu pa3B1MToN KOPHEBOW CUCTEME MMMYNbCHBIE NOMUBLI MO
6oposgam NnpoBoasTCHa YepeaoBaHMEM HOPM MOMMBA Ha YBNAaXHEHNE BEPXHErO roOpU3oHTa U BCEro aKTUBHOIO
CNos NOYBbI.

B TpeTui nepvion Beretaumm npu co3peBaHUn ypoxasi nonuebl No 60po3gam BHOBb NPOBOAATCS HOPMOM
nonvBa Ha yBMNaXXHeHUe BEPXHEro ropu3oHTa akTMBHOIO crnosi no4sbl. Monuebl No 60po3gam NpoBoOAATCS
aKTMBMPOBAHHOW BOAOW, HanpuMep «AKBaAUCKOMY, TAHreHcarnbHbIM ycunuTenem Buxpsa dnaHaHraHa.

Mpun yMeHbLUEHUN BNAXXHOCTU NOYBbI B BEPXHEM FOPU3OHTE aKTMBHOTO CIOS NMOYBbI HUXKE 3aaHHOro nopora
HasHa4yaeTcs NofMB HOPMOWN Ha YBMNaXHEHUE BEPXHETO rOPU30OHTa aKTUBHOMO CrOs MOYBbI.

LINY 28 nogaeT komaHgy 6noky 33 nonveoM no 60po3aam Ha OTKpbITUE TPETLErO 3aTBopa 8 1 BKIOYaET B
paboTy nepBbIn Hacoc 3. Boga npoxoauT ynbTpasBYKOBYHO M BUOGPALMOHHYO YCTaHOBKY 9, rae ocBoboxaaeTcst oT
BpedHbIX XMMUKATOB, 3aTeM NoAaeTCH B reHepaTop akTMBupoBaHHOW Boabl 10, BLINOMHEHHbIW, Hanpumep, B BUAe
«AKBagucKkay, TaHreHcanbHOro yeunutens Buxps ®naHadraxa, rae obpasyeTcs akTMBMpOBaHHas UMK Boda U
YMeHbLUaeTCs coaepxaHue TOKCUYHbIX npumecen. Nocne npegsaputensHon obpaboTkv Boga noctynaet B
HaKonuTenbHY eMKocTb 11, coaepallyto KpeMeHb 1 KpyUcTansbl FOPHOro KBapua, rae Bofa HacbIwaeTcs
KpeMHVeM, BbIBOAUTCS B 0cafok 6one3HeTBOpHas MyUKpodiopa U COeAMHEHUS PaCTBOPEHHbIX B BOAE TSKENbIX
METaroB: U1HKa, CBUHLA, KaAMusl, Xenesa, HeNTpanuayrTcst HA aTOMHOM YPOBHE XI0p, HATPaTHbIE
coeaVHEHWs 1 copOMpyOTCS paguoHYKNUAbI.

Mocne HakonneHus BoAbl 1 06paboTkM BOAbI B HAKONUTENbHOM emkocTh 11 6nok ynpaenenus 33 nogaet
KOMaHay nynsTam ynpasrneHus 35 Ha noovepeaHoe oTkpbiTe 3aTBopoB 20 1 BblAavy umnynbca nonvea no
6opo3gam 13 kaxgoro NoNMBHOro Tpybonposoaa, 3aTem onepaums NoAroToBKM BOAbI ANs nonuea no 6oposgam
NMOBTOPSIETCH U BblAAETCH NocneayrLwmuin MMnynec nonvea. M Tak 4o Bblgayun NONMBHON HOPMbl Ha YBNaXHeHWe
BEPXHEr0 ropn3oHTa aKkTUBHOMO CMOS MOYBbI.

AHanorn4HbiM 06pa3om, Npy YMEHbLUEHWUWN BNAXXHOCTU B HUXKHEM FOPU30OHTE aKTUBHOIO Crosi MOYBbI 40
3a/laHHOro Npejerna BblAaeTcst Hopma NonvBea Ha yBnaXHEeHWEe BCEro akTMBHOIO CIOsi MOYBbI.

Mpn HEOBXOAMMOCTM BHECEHUSI MUHEpPATbHbLIX UM OpPraHNYeckux yaoopeHuin ¢ MONMBHON BOOOW Npu
nonuee no 6oposaam LMY 28 nogaeT komaHay 6roky ynpaeneHus 33 Ha OTKpbITME NepBoro 3aTteopa 35 u Boaa,
NpOXoAasi Yepes cMecuTenb, He NoKa3aHHbIN Ha dur.1, HackIwaeTca yaobpeHusamn 1 nocTynaeT B MNOMMBHbIE
©opo3abl.

B nocnegHun nepvoa Beretaumm nNpu co3peBaHum KynbTyp NOoNuBbl No 60po3gam BHOBb MPOBOASTCA
HOPMOW NOMMBa Ha yBNaXHEHWE BEPXHEro ropM3oHTa aKTUBHOIO CIOsi MOYBbI.

[Mpu nporHo3e BO3aAyLLHOW 3aCyxu 1 NOBbILLIEHUN TEMNEPATYpbl BO34yxa Bbllwe 3agaHHoro npefena LMY 28
nogaet kKoMaHay 6noky ynpaeneHust 32 Ha Bbidady Ha y4acTKU OCBEXMTENbHON HOPMbI MonuBa
MenKOAUCMEPCHbIM A0XAEeBaHWEM U BKIIOYAET NepBbli Hacoc 3. AHanornyHbiM obpasom, LIMY 28 nogaet
KoMaHay 6noky 32 Ha Bbigady HOPMbI MONNBA Ha YBRaKHEHWE NPUNOBEPXHOCTHOrO CIosi NMOYBbI BO BpeMS
HOYHbIX NONMBOB. Mpu NonvBax NONMBHOM BoAoM 6ok 32 OTKpbIBAET BTOPOM 3aTBOp 6 ANsi nogayn BoAbl B
HanopHbI TpybonpoeoA. [MNpu nonuBax akTMBMPOBAHHOM BOAOM 6510k 32 OTKpbIBaET NATLIN 3aTBOp 14, BOAaA
nofaeTcs B akTMBaToOp-HakonuTenb BoAdbl 15, 3aTem BkMovaeTcs TpeTuii Hacoc 16 1 oTkpbiBaeT 3ateop 17 n
BOZ@ NoJaeTcs B MONMBHble TpybonpoBoabl 18 ¢ menkoancnepcHbIMM JOXAEBaNbHbIMW yCTaHOBKamu 19.

MonuBbl MenNKoAMCNEPCHbIM AOXAEBaHNEM NPOBOAATCS C YepegoBaHWEM MONMBOB 0ObIYHOM U
aKTUMBMPOBAHHOW «KaToAHOW» Bogow. Mpu nporHosax 3abonesaHuin NONMB pacTeHUn MENKOAMCTNEPCHBLIM
[OoXOeBaHNeM NPOBOAUTCSI «aHOOHOW» BOLOMN.

Cnoco6 menuopauum npu KOMGMHMPOBAHHOM NOMMBE CENbCKOXO3ANCTBEHHBIX KyNbTyp No 6oposaam u
MENKOANCMNEPCHLIM AOXAEBaAHMEM 1 CMCTEMA ANA ero peanv3aummn No3BoNsioT:

- MOBBLICUTb PABHOMEPHOCTb YBNaXXHEHWS IPAA0K N0 NEpPMMETPY U BAOIb ANINHBI MONMBHBLIX 60po3;

- nogaepXX1BaTb ONTUMarbHYH BIaXHOCTb NMOYBbI B MPUMNOBEPXHOCTHOM CII0€ MOYBbI M BO BCEM aKTUBHOM
cnoe MnouyBkbl;

- YMEHbLUNTb HEMPOU3BOAUTENbHBIE NOTEPU BOAbI HA UCNApeHue K rMyOuHHY unbTpaumio;

- NpefoTBpaTUTh 06pa3oBaHUE KOPKM Ha MOBEPXHOCTU MOYBLI U paspyLUEHME CTPYKTYPbl NOYBbI;

- obecneunTb ANUTENbHYIO XOPOLLYHO a3pauuio aKTUBHOIO CIOsi MOYBSI;

- NpeaoTBpaTUTb BHECEHME B MOYBY BPEAHbIX BELWECTB 1 60Ne3HEeTBOPHbLIX MUKPOOPraHN3MOB;

- NpeaoTBpPaTUTb NPOHNKHOBEHWE CONEHbIX FPYHTOBBLIX BOA, B aKTUBHbIN CNOW NOYBbI U MPON3BOAUTL €€
paccorneHue;

- NpefoTBpaTUTb 3aboneBaHns pacTeHNI;

- aKTUBM3MPOBaTb MMKPOBMONornyeckne NpoLeCch B NPUNOBEPXHOCTHOM CIIOE U BO BCEM aKTMBHOM CIO€E
MoYyBbl U NOBLICUTL MIIOA0POANE MOYBHI;

- NOBBLICUTb YPOXAMHOCTb CEMbCKOXO3ANCTBEHHbIX KYNbTYp;

- BblpaLLMBaTb 3KOMOMMYECKM YUCTYIO CENbCKOXO3ANCTBEHHYIO NPOAYKLNIO;

- NpeaoTBpaTUTb 3anvMBaHne BOAOW AaTYMKOB BNAXHOCTM BO34yXa, YCTaHaBNMBaeMbIX B MHTerpanbHbIX
AaTtymKax BNaXHOCTW NOYBbI.



1. Cnoco6 menunopaumm, BKMYaLwmin nonvne no 6oposgam y4acTKoB C LUMPOKUMU CTaLMOHapHbIMK
rpsiakamMu, MMEKLLUMU Y3KMe TpaHLLIeuW, NPONOXeHHbIe BAOMb UX CePeANHbI, U 3anofHEHHbIMU pacTUTENbHbIMU
ocTaTkamu, 1 Ha3HaYeHue MMMNYNbCHOro nonuea no 6opo3aam Ha yBNaXHEHWE BCEro akTMBHOIO Cros Mo
noKasaHusM MHTerpanbHOro AaTynka BraXXHOCTW, YCTAHOBINEHHOIO B HWKHEM rOPU30HTE aKTUBHOIO CIOsi MOYBHI,
1 HOPMOW MONUBA Ha YBMNaXXHEHUE BEPXHEro rOPU30HTa aKTUBHOMO Crlos MOYBbI MO NOKa3aHWUsSM MHTErparnbHOro
[artyvka BNaXXHOCTUW, YCTaHOBIEHHOIO B BEPXHEM rOPU30OHTE aKTUBHOIO CIOSI MOYBbI, NOMMB MENKOANCTIEPCHBLIM
[OXOEeBaHNEM, OTNMYAIOLLMNIACS TEM, YTO Y3KME TpaHLUEN 3aMOSIHEHbI PACTUTENbHLIMKU OCTaTKaMu B BUAE KamblLLa,
nonuebl No 6opo3gam NpoBoOASTCS akTMBMPOBAHHOW BOLAON, OYMLLEHHON OT BpeHbIX BELLECTB U
MUWKPOOPraHM3mMoB, o6oraLLeHHON KpeMHUEM, NpUYEeM B NEPBbIN Nepuo Beretaumm pactTeHnn Nonmebl No
6opo3sgam NpoBoAAT HOPMOWN NONUBA Ha YBMNaKHEHNE BEPXHErO rOPU3OHTa akTUBHOMO CMOSA NOYBLI, BO BTOPOU
nepuvog Beretauun Npy pasBuUToW KOPHEBOW CUCTEME PACTEHUI - YepeaoBaHNEM HOPM MONMBa Ha YBMNaXHEHue
BEPXHEro ropn3oHTa 1 BCEro akTMBHOMO CMOSA NOYBbLI M CHOBa B TPETWI Nepuop, Beretauum npu co3pesaHm
ypoxasi nonmebl No 6opo3gam NpoBoAST HOPMOW NOMMBA Ha YBNaXHEHWE BEPXHErO rOPU30HTa aKTUBHOIO CIOSs
MoYyBbI, NOMMBbLI MEMKOAMCNEPCHBIM AOXAEBAHUEM NPOBOAAT B HOYHOE BPEMS Ha yBraXHeHne
NPUNOBEPXHOCTHOIO CIOSI NMOYBbI, OCBEXUTENbHbIE NONUBLI NPOBOAAT Nepes Nonueom no 6oposgam, npu
NPOrHo3e BO34YLUHOW 3aCyXu 1 YBNaXXHEHUN NPU3EMHOIO CMosl BO3AyXa U pacTeHU ¢ YepeJoBaHUEM NOMNMBOB
0ObIYHOW MONMBHON BOAOW C NOMMBaMU aKTUBMPOBAHHOW KAaTOAHOW U aHOLHOW BOOOMN.

2. Cuctema menvopauun ang peanusaumm cnocoba no n.1, BkoYarLwas 3akpbITyi0 OPOCUTENBHYHO
cucTemy Ansi nonvea no 60po3aam u OpoCcUTENBHYIO CUCTEMY AN MONMBa MENKOANCMNEPCHbIM A0XKAEBAHNEM,
LeHTparnbHbIV NynbT yNpaBneHus, COEANHEHHbIV C UHTErpanbHbIMU AaT4YMKaMU BIIaXXHOCTU NMOYBbI,
BbIMONTHEHHBIMU B BUAE OTPE3KOB NMOPUCTLIX UM NEPEOPUPOBaHHBIX TPYO, YCTAHOBIEHHbIX FOPU30HTArbHO B
BEPXHEM N HMKHEM rOPU30OHTE aKTUBHOIO CIOs MOYBbI, OTNMYAKOLLASACA TEM, YTO HA BXOAE TPAHCNOPTUPYHOLLIErO
TpybonpoBoaa 3akpbITOM OPOCUTENBHOW CUCTEMBI AN NonMBa no 6opo3aam yCcTaHOBIEHa yrbTpa3ByKoBas v
BMOpaLMOHHasi yCTaHOBKa, NocrnefoBaTenbHO COEAMHEHHAs C reHepaToOpPOM akTMBMPOBAHHOW BOAbI, BbIXOS
KOTOPOro COeAMHEH C HAKOMUTENbLHOM EMKOCTBLIO BOAbI, COAepPXaLlen KpeMeHb 1 KpucTanbl ropHOro Keapua, Ha
BXOA€ HamnopHoro TpybonposBoaa OpoCUTENbHON CUCTEMbI MENKOAUCTEPCHOrO A0XAEBaHNSA YCTaHOBMEH
aKTMBaTOP-HaKoONUTENb BOAbI, @ LleHTparnbHbI MynbT YNpaBneHnsi, coaepXxalynii TEpMOrMrpoMeTp, COEANHEH C
[aTyvKoM TemnepaTypbl MPU3EMHOr0 CIosi BO3gyxa v AaTyMkamiy BNaXHOCTM BO3dyxa U TemnepaTtypbl,
YCTaHOBINEHHBIMU B TPyO4YaTOM CTOSIKE MHTErparbHbIX 4aTYMKOB BIIaXXHOCTW NMOYBbI, COAEPXKALLMX FOPU3OHTaNbHO
YNOXEHHbIV B aKTUBHOM CIlI0€ MOYBbI OTPE30K MOPUCTOW UM NepOPUPOBaHHON TPYObI.
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