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Beeaenme. o4 A€ACTBYEM MarHWTHOTO MO/ BOAA W3MEHSET CBOU
CBOIiCTBa. ATUM 0BCTOATENICTBOM MOXHO BOCMO/b30BATLCA MpY NpoBeje-
HUWM MEpONPUATWIA MO 3alMTe PacTeHWA MPW OMpPbICKMBaHUM pacTBOpaMu
necTUUMAoB. PaccmMoTpeHMe MPUHLMNOB (DM3NYECKOro BO3AENCTBUS Mar-
HUTHOTO MOMS Ha BOAY, MapaMeTPOB MPOTEKALMUX (PU3NKO-XUMUYECKMX
MpOLEeCCOB W NoBefeHNE MOABEPrHYTOM MarHMTHO 06paboTKe BOAe MOKa-
3bIBaET, YTO BO3AENCTBME MarHUTHOrO MOAS Ha BOAY HOCUT KOMMEKCHbIA
MHOrO(haKTOpHbIA xapakTep [1]. Mpu BO3AEWCTBMM Ha BOAY MarHWTHOIO
nons B Hell U3MEHAIOTCA CKOPOCTU XMMUYECKMX PeaKLii, NPoOMCXoanT 06-
pasoBaHve W pacnaf KoAMouaHbIX KOMMIEKCOB, YNyYLIaeTcs 3MeKTPOXM-
MUYecKas Koarynauus ¢ nocnegytolleid Kpuctannmsaumeid conei [2]. Tak-
e MMelTCs AOCTOBEPHbIE AaHHble, YKasblBatollMe Ha 6GakTepuumaHoe
[eiicTBMe MarHWTHoro nonst [3], UTO CyWECTBEHHO AN WCMOMb30BaHWS
MarHWTHOV 06paboTKM BOAbI NPV 3aLLMTe pacTeHMWIA.

B HacTosiLee Bpems rmnoTesbl, 06BbACHAOLLME MEXaH3M BO3LECTBHS
MarHWTHOro Mofst Ha BOAY, NOAPAa3AeNatTCa Ha TP OCHOBHbIE B3aMMOJ0-
MOJHAOLLME TPYMNbI — KOMNOUAHbIE, NOHHbIE U BOAHbIE. [epBble NMpeano-
naratoT, YTO MO BAWSHMEM MarHUTHOrO MNons B 06pabaTbiBaemMoi BoAe
NPOMCXOANT CNOHTaHHOE 06pa3oBaHKe U pacnaf, KOMNoMAHbIX KOMMIEKCOB
MOHOB METanNNoB, parMeHTbl pacnaga KoTopbiX POPMUPYIOT LIEHTPbI KpK-
CTanNM3aLUMmM HeopraHMYecknX Cofeld, UTO YCKOPSIET UX MNOCMeAyHoLLyto
ceAMMeHTaLuMI0. TMnoTesbl BTOPOI rpynrbl 00bACHSIOT AeliCTBIE MarHUT-
HOro Mons NonspusaLeli pacTBOPEHHbLIX B BOJE MOHOB U AethopmaLimein nx
rmapaTHbIX 060/104eK, COMPOBOXKAAOLLAACS YMEHbLUEHNEM ruapaTaumum —
BaXXKHOro (haktopa, 06ycnaBnMBalOLLEro PacTBOPMMOCTb COMeil B BOfE,
3MEKTPONIUTUYECKYIO AMUCCOLMALIMIO, pacrpeseneHne BeLLECTB Mexay da-
3aMK, KUHETUKY W paBHOBECUE XMMUYECKMX PeaKLuii B BOAHbLIX pacTBopax,
B CBOIO OYepe/b MOBbILIAIOLLEN BEPOSATHOCTb CONMMKEHUS MMAPaTOB MOHOB 1
npouecchbl CeAMMEHTaUMN N KPpUCTanm3aLUmMm HeopraHmueckux coneii [4].
MnoTe3bl TPeTbei rpynnbl NOCTYAMPYHOT, YTO MarHATHOe Nosie 3a cueT
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nonsapu3aLmMm LUNONbHLIX MOMEKYN BOAbl OKa3blBaeT BO3AENCTBME Hemno-
CPeACTBEHHO Ha CTPYKTYpY BOfbl, YUTO 0OYyCMaB/MBaeT HabnojaemMble 13-
MEHEHWs ee MNOTHOCTU, NMOBEPXHOCTHOIO HaTSHXKEHWS, BA3KOCTU, 3HAUEHUS
pH 1 (M3NKO-XMMUYECKMX MNapaMeTPOB MPOTeKaloLWwmMx B BOAe MpoLec-
coB. [5]. Takke NMeTCA CBEAEHUS O BIMSHAN MarH1THOW BOJ006paboTKm
Ha YMeHbLUeHWe KOHLEHTpauMu B BOAE KWC/MOpPOoAa W Yr/IEKUCNOro rasa.
KomnnekcHoe BO3AeNCTBME MarHWTHOTO MOJISt Ha CTPYKTYPY BOAb! W XKECT-
KOCTb OTKpbIBAET LUMPOKME MEPCNEKTUBbI 411 NCMOMb30BaHUA MarHUTHOM
06paboTKM BOAbI B Pas/INYHbIX OTPACNAX MPOMbILLJIEHHOCTM U CENbCKOM
XO03A1CTBE.

OcHoBHasi yacTb. [1PUMEPOM MCMO/ML30BAHWUS OMarHWYeHHON BOAbI
Mpy OMNpPbICKUBAHUM PacTBOPaMW MECTULUAOB MOXET CNY>XWUTb WHHOBALM-
OHHas cuctema MagGrow (MpnaHgus), kotopas MO3BONAET [LOCTWUYb
YCTONYMBOTO pasmepa Kaneb NecTuumaa, YTo NPMBOAMT K 60/ee BbICOKMM
YPOBHAM MOKPbLITUS KanismMyu NOBEPXHOCTW pPacTeHWin. ITO MO3BONAET fO-
CTMYb GOMee BbICOKON CTEMEHW MOKPbITUSA, UCMOMb3Ys MX YCTaHOB/IEHHOE
3HAYeHVe, UNKN TO XXe camoe MOKPbITUE, UCMOMb3yA 60/ee HU3KUE HOPMbI
BHeCceHusi paboyero pacteopa. KnoueBbiM (HaKTOPOM B AOCTUKEHUM (-
(heKTMBHOTO NPUMEHEHUS NeCTULMAA ABNAETCH ONTUMa/bHBIA pasMep Ka-
nefb, YTo6blI 06ecneYnTb MaKCUMaIbHOE MX KOIMYECTBO Ha LieneBoli obna-
CTW MaccuBa pacTeHWii. [na pelleHns JaHHOW 3ajayun UCMOMb3yTes 3a-
K/HOYEHHbIE B KOXKYX 3 HEPXKABEIOLLEl CTaIn MarHUTHbIE NPYTbl, KOTOPbIE
BO3AEMCTBYHOT M3HYTPM Ha BECb 06bEM OyAyLMX Kanenb. MarHWTHbIe KOSl
NeKkTopbl pasmepom 505x305x75 MM yCTaHaB/IMBAOTCA CEKLMAMU Ha OC-
HOBHOI pame OMpbICKMBATENA U UMEHOT BeCc 16 Kr. OCHOBHblE MpenmyLlie-
cTBa cuctembl MagGrow:

— yBenmueHmne Ha 20-50 % cTeneHn MNOKPbITUS PaCTEHWIA;

— YMeHbLLEeHVe cHoca Kanesb B cpegHeM Ha 70 %;

— 10 50 % 60nee HU3KOE NCMO/b30BaHKE BOAbI;

— MOBbILLEHME NPOU3BOAUTENBHOCTY Bnarofaps MeHbLUeMYy KONNYeCTBY
3anpasok.

Cuctema MagGrow MOXET afanTuMpoBaTbCA K OMPbICKMBATENIAM pas-
NNYHBIX (MPM W MpOBEpeHa B pasHbIX CTpaHax mMupa. OfHako faHHoe
YCTPOMCTBO He o0becneunBaeT (uAbTpauuio paboyein >XMAKOCTWM OT
HaMaHr HUYMBAIOLLMXCA BK/HOYEHUIA, WMEET 3HaUYWTEIbHYH MeTannoeM-
KOCTb U CYLLECTBEHHO MOBbLILLIAET CTOMMOCTL OMpPbLICKMBATENS.

AHanu3 TeXHONOMMYeCKOro npoLecca LUTaHroBoro onpbiCcKueaTens no-
Ka3blBaeT, YTO pa3nnyHble YCTPOMCTBA A/11 OMarHUYMBaHWS BOAbI MOTYT
6bITb YCTaHOBMEHbI B YCTPOCTBAaX 3anpaBKu pe3epByapa, B 6/10Kax (unb-
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TPOB, & TaKXe HenocpefCTBEHHO B KOPMyce pa3bpbi3rvBaroLLEro yCTPOii-
ctBa. [py aToM Hambonee NPOCTbIM M TEXHOMOTMYHBIM PELLEHMEM ABNSET-
cA afanTtauus OMarHW4YMBAOLLEro YCTPOWCTBA B CUCTEMY TMAPOMELLIATKM
onpbiCKMBaTeNs B KayecTBe (unbTpa-omarHuumeatens. [pu pab6ote
onpbICKMBaTeNs paboyast XWAKOCTb MOCTOSHHO MepeMeLlVBaeTCca B pe3ep-
Byape A/11 obecneyeHns OAHOPOAHOCTM COCTaBa W MpefoTBpalleHns ocas-
Ka. Ha gaHHOM 3Tane TeXHOM0rM4yeckoro npoLecca BO3MOXHO NpoBeAeHMe
OMarH14MBaHWs BOAbl C OAHOBPEMEHHbBIX 3afepXaHneM npuMecein meTas-
JINYECKOr 0 XapaKTepa.

B cooTtBeTcTBUM € 3TUM, Ha 3 D npuHTepe Creatbot D600 Pro 6bino us-
rOTOB/MEHO CreLuanbHOe YCTPOICTBO fi/1 YCTaHOBKM Ha OMPbICKUBATESb.
OHO BK/OYaET MIACTUKOBbIA KOPNYC C KaMepoi OMarHMYvBaHus v yaep-
XaHvs npumeceldi 1 PacronoXeHHble MO CTOPOHaM Kamepbl (heppuToBble
KOMbLEBble MarHuTbl (puc. 1).

Puc. 1. dunbTp-omardnymnsatens ¢O-1,
13roToBneHHsbIl Ha 3D npuHTepe Creathot D600 Pro

MpegHasHaveH PO-1 gns NtobbIX ONPbICKMBATENEN C rMapOMeLLaKami
npy 06paboTKe Pa3NMUHbIX KynbTyp 6€3 orpaHuueHuii. Mcnonb3yoTes
(heppuTOBbIE MarHWTbLI pasmepoM 60 x 24 x 7 MM 1 obuyeid maccoli 100 r
(2 wTykKn). MakcumanbHoe pabouee AaBneHMe >Xugkoctm — go 1 MMa
(10 atm). [OmnameTp NPUCOEAMHUTENbHBLIX LITYLEPOB (BHYTPEHHWIA) —
12,5 mm. Bec B cbope — 0,317 Kr.

[ns 060CHOBaHMSA NapameTpOB KaMepbl OMarHUUYMBaHWS U CXEMbl Pas-
MELLEHNS MarHWTOB MPOBEAEHbI 3KCNEPMEHTaTbHbIE UCCNELOBaHMS C 3a-
Mepamy MarHWTHOW MHAYKUMWM MarHuTomeTpom MIOH-3 (B cneymanvsmnpo-
BaHHOI nabopatopuu BPY, r. Morunes). Monyy4eHHbIe AaHHbIE MOKa3blBa-

60



tOT 3HaYUTENIbHOE MOBbILLEHNE MarHUTHOW MHAYKLUMW NPU BCTPEYHOM pac-
MOSIOXKEHUU Pa3NNYHBIX MOIKOCOB MarHMToB (Tabn. 1).

Ta6nuuya 1. Uaaykuust kK kamepe omaranuuBanust CO-1

OpvieHTauus MarHutHasa nHayKumus, mTn
MO/OCOB MarHNToB
OTHOCUTE/NbHO min max cpefHee 3HayeHe
Kamepl
N-N 2,9 18,3 10,4
S-S 2,7 14,9 9,5
N-S 4,9 32,6 20,4

Mpy mofenupoBaHuM npouecca OblM NPoBefeHbl UCCNef0BaHMA /1S
YCTaHOB/IEHWUS HEOBXOAMMOro paccTosiHus, 06ecrneymBatoLLEro  Makcu-
Ma/lbHO 3(h(heKTMBHOE BO3AENCTBUE Ha XXMAKOCTb MPY MPOXOXAEHNUM Yepes
rmapomeLlaiky ¢ pacxogom 17-20 n/MuH. Tpu 3TOM CKOPOCTb ABMXEHUS
BOAbI Yepe3 OMarHuumBaroLLee YCTpOCTBO COCTaBUT 2,2—2,6 M/C.

B nocregyoleM UCMNbITaHUA OblM  NPOLO/MKEHbI HA  LUTAHTOBOM
onpbickmBaTene PEMKOM OIr1-200-18. B pe3ynbTate cepuu mccnefosa-
HWI ¢ 10-KpaTHOM MOBTOPHOCTLIO 3aMEPOB 3/71IEKTPONPOBOAHOCTM KOHAYK-
TomeTpom MAPK-603 nonyyeHsl cnefytolime pesynbTatbl (Tabn. 2).

Tab6nunua 2. U3MeHeHue 3J1eKTPONPOBOAHOCTH BOJIbI
NPH NPOXO0KAEHHH Yepe3 Mo/le]Ib OMATHHYHBAKLIET0 YCTPOiicTBa
¢ Pa3JIMYHBIM PACCTOSIHHEM MEKIy MATHHTAMH W HAaNpaBJIeHUeM
TOAAYH KHAKOCTH

PaccToaHne MeXay MarHuTamm, Mm
BapuaHTbl nogauv XuaKoctu
0 10 20 30 40
HanpasneHve nogaun N-S 605,1 607,3 606,6 605,4 604,4
HanpasneHve nogaun S-N 598,1 599 598 595,6 595,1

Mpu nccnefoBaHHbIX BapuaHTax nojayn BoAsl B MOAe/b ruapomeLtan-
K 60/iee YCTORUMBbLIE MOKA3aTeNN CHYKEHUS 3/1EKTPOMPOBOAHOCTU 06ec-
MeynBatoTCs NPU PacCTOAHUNU MEXAY MarHuTamu He MeHee 20—-30 Mm.

PesynbTarthl npeLBapuTe/bHbIX NCMbITAHUI ornpbICKMBaTeNs
PEMKOM -2000-18 npoBegeHbl NyTeM MepUoLMYEcKOro 3amepa 3/eKTpo-
MPOBOAHOCTM BOfbl Yepe3 CUCTEMY «MUKCep». Pe3ynbTaTbl MNPOBeAEHHbIX
UCNbITaHWIA NO3BO/IU/IN YCTaHOBUTbL 3aKOHOMEPHOCTU M3MEHEHWS 3NEKTPO-
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NMPOBOAHOCTM BOAbl 3a 1 Yac. B pe3ynbTarte nccnefoBaHuii ObIno yCTaHOB-
NEHO, YTO €C/IN B eCTECTBEHHbIX YCNOBUAX CHUXXEHWE 3/1eKTPONPOBOAHOCTY
3a 1 yac coctasuio 9,3 %, TO MpY OMarHNYMBAHUW CHUXKEHUWE [OCTUrano
20,3-33,1 %.

3akiouenue. MarHUTHbIE TEXHOMOMUW MPUMEHUMbI NPU Pa3INYHBIX
BapuaHTax MCMo/b30BaHUA BOAbI B CE/IbCKOM X03ficTBe. [ oMarHm4mBa-
HMA BOAbl B OMNPbICKMBATENAX pa3padoTaHa KOHCTPyKUMs QunbTpa-
OMarHu4ymBatensi ¢ UCNONb30BaHWEM KOJbLEBbLIX (heppUTOBbLIX MarHWTOB.
[ns NoBbILEHNS CTENEHN BO3AENCTBMS PEKOMEHAYeTCs BCTPEUYHOE pacno-
JIOXKEHWE NOMOCOB MarHNUTOM C PacCTofAHNEM Mexay HuMu 20—-30 Mm.
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Annomayus. MarHuTHble TEXHOMOTUM MPUMEHWUMbI MPU  PasIUYHbIX
BapMaHTax WCMOMb30BaHWA BOAbl B Ce/lbCKOM X03AlicTBe. B cTatbe
NpescTaB/eHbl  [aHHble OMbITOB MPOBEAEHHbIX C YCTPOICTBOM Ans
OMarHW4MBaHWA BOfbl YCTAHOB/IEHHOrO B CUCTEME TUAPOMELLASKM
onpbickmBaTens PEMKOM-2000-18 B kayecTBe (hu/ibTpa-OMarH1u4mBaTess.
Pe3ynbTaTbl OMarHW4MBaHUs Npu paboTe ONPbLICKMBATENA MPOBEPEHBI
nyTem NepuogmnyecKoro 3amepa 3M1eKTPONPOBOAHOCTYN BOfbl YEPE3 CUCTEMY
«MUWKCep». YCTaHOB/IEHO, YTO eC/iM B €CTECTBEHHbIX YC/IOBUAX CHUXXEHUE
3NeKTponpoBoAHOCTM 3a 1 uvac paboTbl coctaBuno 9,3%, TOo npw
OoMarHuymMBaHumn cHmxeHmne gocturano 20,3-33,1 %.

Knrouesvie cnosa. MarHWUT, MarHWTHble TEXHONMOTMMW, OMarHu4ymBaHue
BOAbI, CbVII'Ipr-OMaFHVI‘-IVIBaTEfIb, ANIEKTPOMNPOBOAHOCTb.
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