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THAPOPACHPEICAUTENeM, KajK/blil N3 HuX céxsan CO CBOMM I[EHTPO-
Oe;RHBIM HACOCOM, KOTOPBIl 3a0HpaeT NHTATENbHBIN pacTBop H3
KOpImyca THAPOpPAaCIpeeuTe A I HarHeTaeT ero B OJUH H3 TPy0o-
npososoB (2). Ilpu mMmyabeHOM BpaleHHHm Baja TIIPOpacipee-
JAATeTA HACOC II00YepeHO HAarHeTaeT pacTBop Bo Bee 12 Tpydompo-
sojoB (2). IIpu srom pactBOp moouepeano mojaercs B Te 13 12
HOIOHOB, BEHTHII KOTOPBIX (3) OTKPBITHI CO CTOPOHBI pacipefe-
“aurens. B cayuae, ecanm BeHTHIB 3aKPHIT, HACOC padOTaeT BXOJIO-
cryio 6e3 pacxoma suprocti. Ilocne zamoamenns J000ro moggoHA
I TePeRIIOUeHHA THAPOPACIHPEeHNTeNs Ha CAeAYIONil Tpyocupo-
BOJl, PAcTBOP HPEJBIAYINET0 NOJ0HA 110 ero TPYyOOmpoBOy CTe-
KaeT B KOPIYC PACIpE/IeINTeNIS H TYT jKe HACOCOM 3aKQUYMBAETCH B
clemyommii mojyion. TakumMm o0pasom, TpH JTOIl CHECTEME €MEOCThH
OUTATEILHOTO PACTBOPA OTCYTCTBYeT, a OfHA II TA jKe €ro mop-
g — 100—200 5 — nocroanno mepekaumpaeTcs 113 HOAI0HA B
MOUIOH C IEePHOJOM, PABHBIM TICPIIOJly BpPAIEHIs Baja pacupee-
auresst. Oba rujpopacnmpesienTels paboTanT 0 HOBPeMEHHO, HO ¢
pasnuupoii (HeoOXOMMMOI 110 YCIOBHAM HKCIEDPIMEHTA) dYacTOTOil
spamenus. Jlio6oil moyton MozkeT OBITH OTKIOYEH OT MOJNBA O]
HHM PpacTBOPOM 1 IOJARIIOYEH K JIpyroMy nOyTeéM OTKRPBIBAHUS M
neperpsiBanusg Bentmiei (3).

B cayuae orkasa ojHOro m3 HAcOCOB WJIH THjIpopacupeennTe-
Jieit Bce IMOJIOHBI MOTYT OBITL IePeRJIOYeHbl HA ICHPaBHBIIT arpe-
rar. IIpm ocranoBKe BpaimeHus rijipopacIpe/ielnTelss BeCh PACTBOD
3QKAUMBAETCS B ONNH I3 NOTMOHOB (B 3aBHCHMOCTI OT IO3UILAIT
pacupeienTeNsa) M yAeP/RUBACTCA TaM [0 TeX Mop, moka padoraer
COOTBETCTBYIONiT Hacoc. [IpH ocTtaHOBKe HACOCOB IITATETLHBIIT
PacTBOP pPACCTEKAETCsA MO IMOIIOHAM PAaBHOMEPHO.

Tloamoubl cuCTEMBI BHIPAIIABAHIIA MOTYT OBITH 3aII0JHEHBL CyO-
CTPATOM, HANPHAME]) KEPAM3UTOM, TUIH OCTABATHCH TYCTBHIMIL KOTJia
pacTeHuss  (3epHOBBIE)  3aKPEINIAIOTCA B peilkax-gepmraTenax
(pue. 4 1 5), KOTOpBIE PacHoOIATAlOTCA B HO0HAX € HEOOXOTHMOIT
LA YKCHEPHMEHTa I'yCTOTOH M BBICOTOIl OT JHHUINA. y

HKpome ocHOBHOI cHCTEMBI KyJBTHBHPOBAHIA DACTEHMIT B Kazk-
oM (PUTOTpOHE IMEeTCA BTOPasd, JMOTMOJHUTEILHAS CHCTEMA, BRI0-
gajomasa 6 moagonos obmieir mromansio 3,6 M2, Pacrenns B mommo-
Hax TMONMBAOTCA U3 6aka (J) IMyTeM mepHOAHYECKOr0 BRIOUEHMS
BCTPOGHHBIX B 0ak HacocoB. OOMeH mNTaTeIbHON cpeibl B Oake
okomo 100 x 1 3aBucHT 0T HEOOXOANMOr0 YPOBHA BAIOJHEHIH [10]-
JIOHOB IIPH IIOJHBE.

Cnmerema Temnootsoja (UTOTPOHOB — BojiAHASA JIBYXKOHTVDHAST
(pme. 6). TemmooTBo; OCYIIECTBASETCA UePe3 MeTANIHILCKYIO
cTeHKy (HTOTPOHA, KOTOPAs IIOJAMBAETCA W3BHE BOJONPOBOIHOII
BOJION, a MBHYTPH ¢ mOMOIUbi0 Hacoca () m Komrextona (2) BHYT-
peHHeit RO, codnpammeiics B kemobe (3) mocme oXaamgeHH
na creme. OxJasennas Boja sabmpaerca macocoMm (4) m uepes
ROJLIEKTOP (J), PACHONOKEHHBIA IO NOTOIKOM, IO HepuMeTpy
¢rTorpona nojaeTcs B MPOCTPAHCTBO MEKIY CTEHOI 1 MeTallImie-
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Puc. 4. BarpenieHie PacTeRTil MIMEHUIL B peifkax,



Puc. 5.

Iluc 6. Cxema cucTeMbl TeIJIOOTBOJA (DHTOTPOHA  (BepTHRAIBHBII
paspes).

‘-naﬁoc BarpeToro TeIJIOHOCHTeJA] 2 — KOJIJIEKTOP HArpeToro TemnJoHOCH-

E 5 — KOJIJICKTOP XOJIOJIHOTO TeIJIOHOCHTEeNd, 6 — cOOPHUK HAarpeToro Ten-

e, 7 — NONJaBKOBEI KjamaH oTcoca KOHAEHCATa; & — KOJJIEGKTOD

mmmomnnoi BOIHI; 9 — Hacoc oxaaxpenna mamn JKcTB-6000, 10 — pen-
THIAATOP.

CKEM Kpanou B 10 jxe mpocrpaHCTBO CHH3Y BeHTwm'ropaz\m (10) -

10 YacTh cIJnTOTpoua CHapysRu BOJOOPOBOJHAA BOJA OXJa-
BHENIHIOW CcTeHy (UTOTPOHA, & 3aTeM MCHOIb3YETCH JUISA 0X-
eHIA MCTOYHNKOB CBETA — JaMII IIHeTB-6000. Perymmpo-

- BOJIBL.

PH BHIpAIUBAHUN DPacTeHuil B (DHTOTPOHE TPaHCHMPAMHOH-
Haji BIara KOH/JEHCHDYETCi B CHCTEME OXJAKJIEHHsA, IOITOMY W3
CTEMBI HOCTOAHHO OTOMPAJNACH BOJAA JUIA IOMOJHEHIS 00b-
TATEILHON Cpejibl, KOTOPOe OCYIIeCTBISIIOCHh aBTOMATHIECKII-
€JIe W KOHTAKTHBIMI JaTIYNKAMI YPOBHA.

pu paGore Ha moxy (pETOTpOHA HemM30e;KHO HAKAIIMBAETCH
*HCAT, 00pasyloniiics B TPyGOIPoBOIaX CHCTeMBI OXJTasKIeHns,
T BO#A 13-3a HOATERAHHs B YIUIOTHEHUSX, CAJbHUKAX HACOCOB I
mm cGopa 9Toil Bombl HA mody (GUTOTPOHA YCTAHOBIEHO TO-
mbaoe KJIanamnoe yerpoiictso (7), uepes KoTopoe OHA HACO-
’ ) OTKaumBaeTcA B CHCTEMY OXJayKueHus. LI MOBBITEHHST
(HOCTH CHCTeMbl oXxJassaenns macocel (I, 4) npoaydmuposa-
'Vnpmeme cucreMaMn (PUTOTPOHOB OCYIIECTBIAAETCA CO IIMH-

T4 ROHTPOJA W YOPABAEHIs, PACIOTI0KEHHOTO B 06UTAEMOM OTCEKe.

Or60p 1mpos muTATETHHBIX cpej JUIA aHAIMB0B, & TaK/Ke BBeJe-
0PPeRTHPYIOMNX J00aBOK BBINOJIHACTCA H3 00MTaeMOTO OTCe-
0 CHCTeMe CHeNHaTbHO JUIA JTOH e’ MPONOKeHHBIX TPYyDo-
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DU3UKO-XUMHUYECKAs YTUIINU3alusA OPraHnvdCcCKux OTX010B.

B Wucturyre 6modmuku CO PAH paspaboTaH ¢(u3MKO-XUMHYECKHHA CcHOco0
YTHIA3AIMN OPTaHUIECKUX OTXO/I0B B OMOTEXHNIECKUX CUCTEMAX KU3HEOOECTIeueHH THITA
buoc-3 — «Mokpoe» cxxuranue. /laHHas pa3padoTKa HO3BOJISET B TEYSHHE HECKOJIBKUX YacOB
U3 OTXOJIOB KM3HEAEATEIHHOCTH YEJIOBEKAa WIIM HEChEIOOHOW pacTHUTENbHOW OHOMAacchl
MOJYYUTh MHUHEPAJbHBIH PAacTBOp, KOTOPHIH MOXET OBITh HCHOJNB30BaH, Kak J00aBKa B
MHUHEPaIbHOM ITUTaHUH 3BE€HA BBICIINX PACTEHHH CHCTEMBI )KU3HEOOECTICUeHHMSI.

CyTb METO/1a 3aKJIF0YAETCS B OKUCIICHUH OPraHUIeCKON MacChl B BOJJHOM PacTBOpe
MIEpEKHCH BOJIOPOAA TOJT ICHCTBHEM MIEPEMEHHOT0 ToKa. TOK B TaHHOM CJIydae UrpaeT poiib
aKTHBATOPa peaKUuy: MO ero AeHCTBUEM MOJIEKYJIbl IEPEKUCH BOAOPOJa PAcIaaloTcs ¢
o0Opa3zoBaHreM CBOOOJHBIX pPaJUKaliOB, KOTOPHIC SBISIOTCS TJIABHBIMH OKHCINTEIBHBIMHU
areHTaMu. llenmHOM XapakTep peakUUil OKHCIEHUS B JTOM Cly4yae JaeT METOAY
MPEUMYIIECTBO TPHU MacIITabUpoBaHNH — OonbIIMe MaciiTaObl BeAyT K MEHBIIEMY
YZEIEHOMY 3HEPTrONOTPEOICHHIO.

B ucnbITarenbHBIX HENSIX OBUT CO3/1aH PEAKTOP «MOKPOT0» CIKHUTaHMS ¢ pabouuM
o0veMoM 9 1 (cM. pHC.), CIOCOOHBIN SIMHOBPEMEHHO YTHIM3HPOBATH CYTOYHYIO HOPMY
IUIOTHBIX W JKAAKHX OTXOJOB JKM3HEJAESTEJIbHOCTH TpeX 4YeloBeK (MakCUMaibHas
YHCIIEHHOCTH 9Kunaxa buoc-3) B TeueHne 4 4. DKCIEPUMEHTHI TIOKa3aJIH, YTO I10JTy4aeMblil
pacTBOp MOXeET OBITh HCIIOJB30BAaH B KauyecTBE JOOABKM MHUHEPAJbHOTO MUTAHUS MpPU
BBIPALMBAaHUM KYJIBTYPHBIX pacTeHHH 0€3 HeraTMBHOI'O BJMSHHMS Ha XapaKTEPUCTHUKU
ypoxas. Tarke ObLT pa3paboTaH cmocod TIyOOKOW KATAJTUTUYECKOH OYHUCTKH
BBIJIEIISIONIETOCS] PEAaKTOPHOTO T'a3a, ONpE/IeNICHbl ONTHMalbHbIE MapaMeTphl (AMHAMHUKA
HanpspKeHus, GopmMa, YacToTa M CHWiIa TOKa) II0AaBacMOro TOKa, pa3paboTaH IMOJIXO[
nepeBoia B pacTBopuMyro (opmy 6onee 90 % Makpod3JIEeMEHTOB, OCTAIONIMXCS B OCAJKE.

ITponeMoHCTpHpPOBaHa SKOJOTHIHOCTh KMOKPOT0)» CXKUTAHUS B OIBITAX 11O BBIPAIIUBAHUIO
BBICIINX PACTCHUH B TEPMETHYHOM OOBEME C BKIIOUEHHEM BCEX IPOJIYKTOB PEAKTOpa:
MUHEPAIM30BaHHOIO pacTBOpa U rasa. [losydyeHHBIN npu 3TOM ypoxkail He OTIHYalics OT
KOHTPOJIBHOI'O BapHaHTa 110 CBOUM IOKa3aTeIsIM.

B Hacrosiee BpeMsi BeyTcsl pabOThI 110 BBISIBICHHIO BO3MOXXHOCTH COBMECTHOTO
WCTIONIb30BaHUS JTAHHOTO (PU3UKO-XUMHYECKOTO CIIOC00a ¢ pa3padaThIBaEMbIM MapajIeIbHO
OMOJIOTMYECKUM METOJIOM YTHJIM3ALMH PACTUTEIBHBIX OTXOAOB — IIOYBOIIOJOOHBIM
cyoctpatom. PaspabareiBaeTcsi onTHMaibHas KOH(QUrypauusi peakropa «MOKPOTo»
CKuraHus At Hawnbosee 3()(HEeKTUBHON YTHIM3ALUKM TPYTHOOKUCIISIEMBIX OPraHUYECKHX
MaTepuagoB — CAHUTAPHO-OBITOBBIX M PACTUTEIBHBIX OTXO/O0B.

Crnoco® «MOKpOTro» COKUTAaHWS B TEPEKHCH BOIOPOJAa B MEPCIEKTHBE IO3BOJIHT
MOBBICUTD CTETICHb 3aMbIKaHUSI OMOTEXHMUYECKHX CHCTEM XH3HeoOecneueHns Tumna «buoc-
3» mo 93-96 % 3a cyer BOBICYEHUS B MacCOOOMEHHBIM IIpoIlecC OTXOAOB
JKU3HEIEATCTFHOCTH YelIOBEeKa W HEChelNOOHOW pacTuTenbHON Onomaccel. ®duznko-
XVUMUYECKHH TIPUHIMII, JIEXKAIIMH B €ro OCHOBE, OTKPHIBAET BO3MOXKHOCTH Oolee
3¢ PEeKTUBHOTO MPUMEHEHHS JaHHOTO METO/a B OYAYIIMX MapCHAaHCKUX U JIYHHBIX 0a3ax C
OOJIBIION YHCIEHHOCTBIO IKUMaxa. ITOT (aKkT MO3BOJIAET TOBOPUTH O MEPCIEKTHBHOCTH
MPUMEHEHHUs TaHHOTO T0/1X0/1a B OYIYIIUX MPOEKTaxX M0 Pa3BEPTHIBAHUIO U IIOCTEIIEHHOMY
HapAaIIUBaHUIO HHPPACTPYKTYPHI IKCIICPUMEHTAIbHO-HAYIHBIX HHOTIAHETHBIX TIOCCIICHUH,
TaKMX KaK aHOHCHPOBAaHHAs Ha MeXIyHapOoJHOM acTpOHAaBTHYECKOM KoHrpecce B 2016
roxy «JIyHHas nepeBH:».







