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Summary
The article presents a new technology of plant protection and care of vegetable cropsin relation to the
spraying system. As aresult of the conducted work the analysis of the conducted research of methods
of chemical plant protection is presented. The obtained comparative results showed that the proposed
method of plant treatment with the use of the developed sprayer body clamp allows to significantly
increasing the quality indicators of spraying and at the same time reduce economic costs.
Abstract

Introduction. Soil The development of vegetable crops production is a significant direction in the
agro-industrial complex of our country. Increase of yield depends on the applied technologies of culti-
vation of agricultural crops. At the same time, the main criteria of efficiency of the used technologies
are energy and resource intensity of the applied agricultural machinery. Increasing the productivity of
machines used in technologies, it is necessary to take into account agrotechnical requirements to the
conducted production operations. Thus, in the system of protection of agricultural plants from diseases
and pests a big role is given to the operation of spraying. Improvement of methods of protection of
cultivated crops from diseases and pests isincluded in the application of advanced methods and prepa-
rations for spraying. Object. The object of research are devices of fixation of nozzle bodies on sprayer
booms. Materials and methods. Band differentiated spraying is economically advantageous when
applying liquid fertilizers with high concentration or specific composition, including microelements or
specialized fertilizers for specific crops, as well as protection products. In order to increase the quality
indicators of drug distribution when spraying plants, it is proposed to carry out this treatment with
nozzles set at an angle of 45 in the vertical plane in the direction towards each other installed above
the centers of row spacing of row crops. The use of this scheme of instalation of atomizers on spray-
ing allows forming a powerful stable flow when combining two directed towards each other. This
method is achieved by using clamps of atomizer bodies, which have the ability to move operatively
along the sprayer boom to set the required band of treatment of the plant in accordance with the grow-
ing season. Results and conclusions. In the work the analysis of applied clamps of atomizer bodies
for use in the technology of strip differentiated local application of working solution was carried out.
Shortcomings in the use of used clamps were revealed and an improved design of the clamp was pro-
posed, which provides practical and convenient use of the clamp and increases the speed of sprayer
preparation for work. At the same time the increase of qualitative indicators with the reducti on of eco-
nomic costs of strip spraying isredized.

Key words:. spraying of row crops, strip treatment, sprayer body clamping, strip differentiated
spraying, quality indicators of spraying, phases of potato development, distribution of work-
ing solution.
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AKTyaJbHOCTb. Pa3BuTHE MPOU3BOACTBA OBOIIHBIX KYJNbTYP SIBISIETCS 3HAUMMBIM HarpasJie-
HHEM B arpoNpOMBIIIJICHHOM KOMIUIEKCE Halied cTpaHbl. [loBbllleHHE YpOXKaHHOCTH 3aBHCHUT OT
NPUMEHSIEMBIX TEXHOJIOTUI BO3JENBIBAHUS CEIbCKOXO03SHCTBEHHBIX KyJIbTYp. [Ipn 3TOM OCHOBHBIMHU
KpUTEepHAMHU 3PPEKTUBHOCTH HCIIOIB3YEMBIX TEXHOJIOTHI SBISIOTCS YHEPTrO- U PECYPCOEMKOCTD MIPH-
MEHSEMBIX CEeIbCKOXO03IUCTBEHHBIX MAIIMH. Y BEJTMYMBas MMPOU3BOIUTEIFHOCTD NCIIOIb3yEMBIX B TEX-
HOJIOTHSAX MAallWH, HEOOXOAMMO YUHUTHIBATh arpoOTEeXHUYECKHE TPeOOBaHMS K IPOBOJIUMBIM IPOU3BO-
CTBEHHBIM oOriepanusiM. Takum o0pa3oM, B CHCTEME 3aIUThI CeIbCKOX03HCTBEHHBIX PACTEHHH OT 00-
Jie3Hel U BpeAnTeNiel OoIbIast pojib OTBOJAMTCS ONEpaluy onphickiBanue. COBEPIICHCTBOBAHUE Me-
TOJIOB 3alMTHI BO3JENBIBAEMBIX KYJIBTYp OT BO3ACHUCTBHs OOJNe3HEH M BpeauTeslel 3akirouyaeTcs B
NPUMEHEHUH NEPEAOBBIX METO0B U MPEnapaToB Npu onpbickuBaHul. O0bekT. OOBEKTOM HCCIe0-
BaHU SIBIISIOTCS] YCTPOWCTBA (PUKCAIMU KOPITYCOB (POPCYHOK Ha IITAHTaxX OIlpbhIcKuBatesss. MaTepu-
aabsl M MeToabl. [losocoBoe muddepeHINPOBaHHOE ONMPHICKHBAHUE KOHOMHUYECKH BBITOJHO TIPH
BHECEHUH KHUJKUX yIO0OPEHHH C BHICOKOM KOHLIEHTpauueil min crnenupruuecKuM COCTaBOM, BKIFOUA-
IOIIUM MHKPO3JEMEHTHl WM CHEeNHATH3UPOBAHHBIE YAOOpEHUsS UIsI KOHKPETHBIX CEIbCKOXO035M-
CTBEHHBIX KYJIBTYp, & TAaKXKe CpeAcTB 3amuThl. C [EeNbo YIyqIlIeH!s] Ka4YeCTBEHHBIX TI0Ka3aTesei pac-
npeeieHrs] IPEenapaToB Py ONPLICKUBAHUKM PACTEHUH MpeIaraeTcsi OCYyIIECTBISTh 3Ty 00paboTKy
(dopcyHKaMH, YCTAaHOBJIIGHHBIMH IO YIJIOM 45° B BEPTHUKAJIbHOH MJIOCKOCTH B HAIPaBICHUHU JIPYT K
JIPYTY YCTaHOBJICHHBIMH HaJ HEHTPaMU MEXAYPAIUi MPOMANIHBIX KyJIbTyp. Mcnons3oBaHne JaHHOMN
CXEMBl YCTAaHOBKHM pacIblIMTENEH Ha ONPBICKMBAHUHM MO3BOJISIET CHOPMHUPOBATH MOIIHBINA CTaOMIIb-
HBI TOTOK NpH O0BbEIUHEHUH JABYX IMOTOKOB HANpaBICHHBIX HaBCTpeuy Apyr Apyry. [docturaercs
3TOT METOJI MPUMEHEHHEM 32)KUMOB KOPITYCOB PACTIbUTUTENEH, UMEIOIINX BO3MOXXHOCTH OTIEpPAaTHBHO-
ro NepeMeIeHHs BIOJIb IITAaHTH OIPHICKUBATEIIS Ul yCTAaHOBKU TpeOyeMoi 1ojaocksl 00paboTKu pac-
TEHHS B COOTBETCTBUU C IEPHOAOM BereTauuu. Pe3yiabrarsl U BbIBOABI. B paboTe nmpoBeneH aHamu3
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MPUMEHSAEMBIX 32)KUMOB KOPIIYCOB PACIIBUIMTENEH Ui HCIIOJIB30BAaHUS B TEXHOJIOIMH IIOJIOCOBOTO
I PepeHINPOBAHHOTO JIOKAJIHHOTO BHECEHHsI pabouero pacTBopa. BhISBICHBI HEJOCTATKH B MPHMeE-
HEHHMHU HCIIONIb3yEMBIX 3aKUMOB U IIPEUIOKEHA YCOBEPLICHCTBOBAHHASI KOHCTPYKIMS 3aXKHMa, o0ec-
NEYMBAIOINAs [IPAKTUYHOE M YAOOHOE NPUMEHEHHE 3aKMMa M IOBBIIIAIONIAS CKOPOCTh MOATOTOBKH
omnpbicKuBarteist K padote. [Ipu 3ToM BBIMONHSIETCS yBETMUEHHE KaUeCTBEHHBIX MOKa3aTeNeil co CHU-
JKEHHEM 3KOHOMHMUYECKHX 3aTpaT Ha BHINOJIHEHHUE ITI0JIOCOBOTO OIIPHICKUBAHUS.

Knroueswie cnosa: onpvickuganue nponauwiHblx Kyavmyp, noiocogas obpabomka, 3a-
JHCUM KOpNYCa pacnvliumelis, noiocosoe ouggpepeHyuposannoe onpoicKusanue, KaiecmseeH-
Hble nokazamenu ONPLICKUBAHUS, (hazvl pazeumus Kapmogens, pacnpeoeieHue pabouezo
pacmeopa.

Hutuposanme. bopucenko U. b., Ckpunkus /. B., Me3znukoa M. B., Pomenckas O. H., Cunopos A.
H., l'arapuna E. B. PazpaboTka u o60ocHOBaHME MPUMEHEHUS 3KUMa KOPITyca PACIbUIATEINS B TEXHO-
Joruu mosiocoBoro auddepeHnnpoBanHoro onpeickuBanus. Hzeecmus HB AYVK. 2023. 4(72).
367-379. DOI: 10.32786/2071-9485-2023-04-37.

ABTOpCKI/Iﬁ BRJIaI. Bce ABTOPBI MPEACTABIICHHOTO UCCICAOBAHNA NIPUHUMAJIM dKTUBHOC Yy4aCTUC B IIPO-
BEJICHMH U 00pabOTKe pe3ybTaTOB HMCCIICIOBAHUMN, a TaKkkKe 00OOCHOBAHWU TEOPETHUECKUX IMapaMeTpOB,
MOBBIIAOIIHNX 3KOJIOTNMYCCKYTO 0€e30macHOCTh OIIPpBICKMBAHUA B obmactu COKpalICHUA HeCTHHHI{HOﬁ
Harpy3Ky Ha II0YBY M OKpY’Kalollylo cpely. Bce aBTopsl HacTosIIeld cTaTbd 03HAKOMMIIMCH C IIPEICTaB-
JICHHBIM OKOHYATCJIbHBIM BapUAHTOM U 0Z[06pI/IJII/I €To.

Kondaukt uHTEpecoB. ABTOPHI 3asSBIISIFOT 00 OTCYTCTBUH KOH(DIMKTa HHTEPECOB.

BBenenne. YBenuueHue nokasareneil ypo)KailHOCTH OBOIIHBIX KyJIBTYp 3aBHCHT,
IPEXJIe BCETO, OT Pa3BUTHsI TEXHOJIOTUH MEXaHM3MPOBAHHBIX MpoleccoB. [Ipu 3ToM OCHOB-
HbIM ycioBUEM 3()(EeKTHUBHOCTH BO3/AEIBIBAHUS OCTAETCS MMHUMH3ALMS SHEProeMKOCTH
IIPOIIECCOB TPOM3BO/ICTBA MPOAYKIIUHU C OJJHOBPEMEHHBIM MOBHIIIEHNEM KauyeCTBEHHBIX TTOKa-
3aTenei [2].

OnHUM W3 TIIaBHBIX HANpPaBICHUH B COBEPIICHCTBOBAHWU TEXHOJIOTHYECKOTO M TEX-
HUYECKOT'0 TPOILecca 3alIUThl U YX0/1a 32 OBOIIHBIMM KYJIbTypaMH NMPUHAUICKHUT ONeparnun
onprickuBaHus. [lpuMeHsieMble B HAcTOsIIEe BPEeMs TEXHOJOTWH ONPHICKMBAHUS HMEIOT
OoJblIMe 3aTpaThl, BHIPAXKEHHBIE B MEpEpacxojie MpenapaToB M yA3BUMOCTH KaueCTBEHHBIX
noKasaresiel Tpu ONpeIeTICHHBIX YCIOBHAX paboThl onprickuBatelnss. OCHOBHOM 3amadei co-
BEPILICHCTBOBAHMS TEXHOJIOTUH OOpabOTKM M yXO/a XUAKMMH CPEICTBAMM 3a OBOIIHBIMU
KyJIBTypaMH CBOJIUTCS K CHIDKEHUIO HOPM pacxojia pacTBOpOB 0e3 CHM)KEHUs KadecTBa o0pa-
OOTKHM Ha eJMHUIlY 00pabaThIBa€MOM IUIOIIAAN PACTEHUH, a TaKXKe BBIOJHEHUE TpeOOBaHUN
sKoJIorudeckon Oe3omacHoctH [1, 8].

[Tpu BeIpalMBaHUK OBOIIHBIX KYJIBTYp OJHUM M3 PEIICHUH MOCTaBIEHHBIX 337a4 B-
JsIeTCs. BHEIPEHUE TEXHOJOTHMUYECKUX MPOIIECCOB ITOJIOCOBOTO BO3ICHCTBUS M pa3padoTKa
MaIllliH, CIOCOOHBIX BBIMOJIHATH MPOIECC MOIOCOBOTO OMPHICKUBAHMSL.

[TpropuTETHBIM HampaBICHHEM NpPU 3alIUTE OBOIIHBIX KYJIBTYpP OT 3a00JE€BaHUN U
BpEIUTENCH OCTAaeTCsl MCIOIb30BaHNE HOBBIX CXEM ONPBICKMBAHUS W MpPENapaToB, OKa3bIBa-
IONINX BJIMSHUE HA CHUYKEHUE XUMHUYECKOTO BO3ACHCTBUS dKOCHCTEMBI pacTeHHU. [Ipu sTOM
BbICOKasi 3(pPEeKTUBHOCTH BO3/EHCTBUS HAHOCMMOTO MHUKpPOOMOJIOTHUECKOro ynoOpeHHs Ha
OBOIIIHBIE KYJIBTYPBI JOCTUTAETCS 32 CYET MIPUMEHEHHsI pa3HOOOpa3HBIX CIOCOOOB M METOIOB,
JIOCTHUTasi BEICOKUX MOKa3aTenel 3aluThl pacTeHHH Jaxe MpU MUHUMAJIBHO JOMYCTUMBIX ar-
POTEXHOJIOTHSIMH 00beMax pacTBOPOB. JlaHHBIEC TTOIXOBI MOXKHO PEaTM30BaTh P OCBOCHHUU
pecypcocOeperaroneil TeXHOIOTUH TOJI0COBOTO U (HepeHIMPOBAaHHOTO OIPHICKUBAHUS B
pamMKax MHTEIPUPOBAHHOM CHCTEMBI 3alllUThl OT Bpeauteneil u 6onesneit [9]. B ocHoBe pas-
paboTaHHOW TEXHOJIOTUH JISKUT JIOKAJIHbHOE BHECEHHE Paboyero pacTBOpa M €ro mnepepacrpe-
JIeJIEHHE C MEXIIOJOCHOTO MPOCTPAHCTBA HA IOJOCY HAXOXKICHHs KYJIbTYpHOIO pPacTEHUS.
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Oco0yr0 aKkTyallbHOCTbh JAHHBIM MOAX0J NPUOOPETaeT MpHU yXOJe 3a INPONAIIHBIMU KYJbTY-
pamH, BBIPAIIMBAEMBIMU IO TOJIOCOBOM TEXHOJOTUH, OCOOCHHO Il OBOLIHBIX KYIbTYp [5].
JlokanbHOE BHECEHHE KHUAKHUX yIOOPEHUH U CPEeJCTB 3alUThl IPEAINoIaraeT MmojlocoBoe pac-
npeJeNieHre HEMOCPEACTBEHHO OKOJIO KOPHEBOW 30HBI MIIM 1O a0pUCy BEreTaTHBHON Ha3eM-
HOM 4acTH ¢ yueToM (a3sl pa3BUTUA pacTeHUH. Takoil moaxo paccMaTpUBaeTCs Kak 3J€MEHT
TOYHOTO 3€MJICAEINs, TO3BOJISIIOIINNA COKPAaTUTh NOTEPH IIPU PACIPENEICHUH MUTATEIbHBIX
BEIIECTB M CPEACTB 3alUThl pacTeHUH. [IpumMeHenne nomocoBoro aud@epeHurpoBaHHOTO
OTIPBICKMBAHUS YKOHOMHUYECKH BBITOJIHO MPU BHECEHHH >KUJKUX YAOOPEHHH C BHICOKOW KOH-
LEHTpaluuel Win cuenu(uyeckuM coCTaBOM, BKJIFOUYAIOIIMM MUKPOIEMEHTHI MU CIeLUalu-
3UpOBAaHHBIC YIOOPESHHMS ISl KOHKPETHBIX KYJIBTYP, a TAK)KE CPEJICTB 3alIUThI pacTeHui [12].

Matepuanbl 1 MeTOAbl. LIeHTpagbHOE MECTO B HOBOM TEXHOJIOIMU OTBOJAUTCS TOY-
HOMY BO3/ICIICTBHIO Ha pacTEHUE U cpeay ero oouraHus. J{Js mponamHbpX OBOLIHBIX KYJIbTYP
pEeKOMeH1yeTCsl K IPUMEHEHHUIO CIOCO0 MOJIOCOBOTO ONPBICKUBAHUS, 00ECIEUNBAIOIIEro Ie-
pepacripesiesieHue paboyero pacTBopa C MEXIYpslbs Ha KyJIbTypHOE pacreHue. TexHuue-
CKUH pe3yabTaT JOCTUraeTcsl MpUMeHeHueM npeuiokeHHoro (Ilatentsl Ha nzobperenue PO
Ne2709762, 2769737, 2783606, 2785465) (pucyHok 1) cnocoda onpbICKUBaHUs TyTEM HaHe-
CEHME pacTBOpa IOJOCOM HAJ PsIOM OBOLIHBIX PACTEHUI, MPUMEHSS paclbUIUTENN, UMEIO-
e (aken pacnbiuia 6580 rpaaycoB M YCTaHOBICHHBIC TOJ YIIIOM B 45° K BEpPTHKAIBHON
IUIOCKOCTH HaJl CEPEeIUHON MEXIypsiibs M OPHUEHTUPOBAHBI JPYr K JAPYry B IOINEPEYHOH
iockoct. [Ipu 3TOM mepecekaronecs BepxHue Kpast GpaxesoB pOpPCYHOK, HalPaBICHHBIX
JpyT Ha Apyra, 00pa3yoT yrou B quanasone 155-170 rpanycos, a HarpaBlieHHbIE Kpas (ake-
JIOB K MOYBE UMEIOT yrou 77,5-85 rpaaycoB u jexar B KOHType MPOEKIUU psijia paCTeHUN Ha
IIOYBY.

Pucynok 1 — TexHonornueckuii mporiecc CiusHus (akeIoB )KUIAKOCTH MPHU TTOJIOCOBOM CIIOCO0e
T epeHIIMPOBAHHOTO OTIPHICKUBAHUS
Figure 1 — Technological process of merging liquid torches with the strip method of differentiated

spraying

C uenplo HAWJTy4lIero nepepacrpeneseHus padbodero pacTBopa B 00padaTbiBaeMoOM psi-
Iy pacTeHHH 10 BCEMY UX KOHTYPY U BO BCEX IUIOCKOCTSIX 00pabOTKY OCYIIECTBIISIFOT PACIThl-
JMTEIISIMU € YTJIOM ONpBICKUBaHusA 65 uinu 80° rpasycoB ¢ HapaBlI€HHBIM BEKTOPOM OOKOBOTO
pacrbuia o yriioM 45° rpagaycoB U OpUEHTHPOBAHHBIMU HABCTPEUy APYT K Apyry [3, 6].

[Ipu TeXHOIOTHYECKOM Ipolecce crocoda OOKOBOTO ONPBHICKUBAHUS, MPU CIHUSHUU
MMOTOKOB OT Ka)A0W (POPCYHKH, MPOUCXOAUT MpeoOpa3oBaHUE B HOBBIH, OOJiee CTAOMIbHBIN
MIOTOK CO CTAOMJILHBIMH I'€OMETPHUUECKUMH MapaMeTpaMu, HaunHas ¢ BeICOTHI 0,5 M. Teope-
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TUYECKUE U TaOOPATOPHBIE UCCIICAOBAHUS MTOKA3aIH, YTO C YUYETOM JOITYCTUMBIX BEPTHUKAIIb-
HBIX ¥ YTJIOBBIX NEPEMEIICHUI IITAaHTH ONPBICKUBATEISI U3MEHEHUE IIMPUHBI TISTHA OIPBIC-
KHBAHUS COCTABISET: ¢ 557 MM 710 555 MM [1J1s1 pacibUIATENIEH UMEIOIIHE YToJl pacibiia 65°,
a JUIs paclbUIMTENIeH, UMEIOIIMX Yrodl pacnbuia 80°, OTKJIOHEHHE COCTaBIsIET OT 593 MM 10
589 MM (pucyHOK 2).

800
i T151

PucyHok 2 — TexHonorudeckas cxema CIHUsSHUS TOTOKOB padovell JKUAKOCTH MPHU ITOJIOCOBOM OIIPbIC-
KUBaHUH 151 POPCYHOK C YIIIOM pacibiieHus 65° u 80°
Figure 2 — Flow diagram of the confluence of working fluid flows during strip spraying for nozzles
with a spray angle of 65° and 80°

Ha pucynke 3 npencraBiieHa cxeMa BEJIMYHMHBI 30HBI paclpeeraeHus pabodero pac-
TBOPA JJIS1 paCIbUIUTEINEH ¢ yriiaMu paciibuia 65 u 80 rpagycoB B 3aBUCUMOCTH OT II€peMellie-
HUH IITAaHTH ONPBICKUBATEINSI C BEPTUKAIbHBIM IPOIIECCOM OINpBICKUBaHUs [4, 6].
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Pucynok 3 — BimsiHre nepeMenieHust ITaHrd ONPBICKUBATENS ¢ BEPTUKAILHBIMH PACTIBUINTEISIMU
Ha BEJIMYMHY TISITHA pacibuia (popcyHku ¢ yriaom pacibuieHus 65° u 80°)
Figure 3 — The effect of moving the sprayer rod with vertical sprayers on the size of the spray spot
(nozzles with a spray angle of 65° and 80°)

21.]'[5[ CGpPIfIHLIX OHpBICKHBaTeHefI IITaHrOBOI'O THIIA MEPEMEIICHUA IITAHT'U B BEPTH-
KaJIbHOM IUIOCKOCTH AoCTUraeT 3HaueHus B 300 MM, Ipu 3TOM AJIS paclbUIUTENEH, UMEIOLIHE
yroJt 65°, 30Ha MOJIOCH! ONpPbICKUBaHUs Bo3pacTaeT ¢ 634 mm 1o 1018 mm, a 11 GopcyHOK,
UMEIOLINX yrojl pacnbuieHust 80°, COOTBETCTBEHHO 30HA ONMPBICKUBAHUS Oy/IeT HAXOJUTHCS B
npenene oT 829 mm 10 1331 mm. CooTBETCTBEHHO, BO3pacTaHUE BEJTMYUHBI 00pabaThIBaeMO
30HBI ONPBICKUBAHUS OyJeT COCTAaBIATh 38 %, UTO MPUBOAUT K HEI(P(PEKTUBHOMY pacxo/0Ba-
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HUIO paboyero pacTBOpa, HEOOOCHOBAHHOMY 3arpsI3HEHUIO MOYBBI U BHICOKOMY PUCKY MEXaHHU-
YeCKOT0 MOBPEXICHHIO pacTeHUi. TexHoIorn4eckasi 0COOEHHOCTh HOBOT'O CIIOC00a HAaHECEHHS
pacTBopa Ha pAaCTEHUE 3aKIIFOYAETCS B CHIKEHUM JIMHEWHOI'O pa3Mepa IATHA paclbuia Mpu
BEPTUKAIBHOM JOIYCTUMOM M3MEHEHHH I0JIOKEHUS IITaHTU B npenenax 1%. B To Bpems, kak
HEPABHOMEPHOCTh I paclbUIMTENEH, UMEIOIIMX yrojl pacnbuia 65°, coctaBiser 45,5%. A
HEpaBHOMEPHOCTb paclbuInTeNel ¢ yriioMm pacnbuia 80°, coOTBETCTBEHHO, paBHa 37,7%.
Pe3yabTarel u o0cyxaeHue. Croco0 MOJOCOBOM 0OpaOOTKH OBOIIHBIX KYIBTYP
npeaycMaTpuBaeT U3MEHEHHE IUPUHBI 00pabaThIBA€MO MOJIOCKI, C y4eTOM (a3bl Pa3BUTHUS
pacTeHUM, YTO AOCTUTACTCS 3a CUET MPUMEHEHHUs 3a)KUMOB Pa3JIMYHOIO Pa3MEIECHUs Uil UC-
MOJIb30BAaHUs Ha KOpIycax INTaHTH ¢ HaBecHbIM nutanroM Quick Teejet. JlaHHBIE 3aKHMBI
MO>KHO UCIOJIB30BaTh C YCTAHOBIEHHBIMU KOPITyCaMU HACaJ 0K Ha Pa3IMYHBIX MPO(UIIAX He-
CYIIMX KOHCTPYKUMH INTaHr omnpbickuBaTeneil. s kpyrioro mpoduist TpyO HCIONB3YIOT
3aKHMMBI KOpIyca HacalloK, MpejcTaBiieHHble pucyHke 4. Jlns kBagpatHoro npoduis Tpyo
HCIIOJIB3YIOT 3aKMMBI KOpIlyca HAcaloK, NPEJCTaBICHHBIX HAa pucyHke 5. KBagpartHslid npo-
GbuiIb MpEeArnovYTUTENCH, TaK KaK yCTAHOBJICHHBIM 3aKMM OYAEeT OpUEHTHUPOBATHCS B TPEX
IUIOCKOCTSIX, COOTBETCTBEHHO M YCTAHABIMBAEMBbI KOPIYC HACAIKU, YTO OYEHb BAXKHO IIPHU
peryiMpoBKax MIMPUHBI 00padaThIBAEMOM MOJIOCHI IPU TIOJIOCOBOM OMPBICKUBAHUU. 3a5KUMBbI
M3TOTABJIMBAIOT U3 TOJCTOIMCTOBOM aHOJIUPOBAHHOM WJIM U3 HEPIKABEIOLLIECH CTaJIH.

Pucynok 4 — 3axkum 1151 pa3MenieHus Kopityca HacaJKu Ha KPYTJIBIX TpyOax pasMepaMu OT 172" no 1 1/16"
Figure 4 — Clamp for placing the nozzle body on round pipes with sizes from 1/2// to 1 1/16//

M

Pucynok 5 — 3axum Ui pa3MelieHns Kopiryca HacaJ Ky Ha KBaJIpaTHBIX TpyOax
pasmepamu 3/4" no 1 1/2"
Figure 5— Clamp for placing the nozzle body on square pipes with sizes 3/4// upto 1 1/2//

HpI/IMCHeHI/Ie 3a)KHUMOB B HpelIJ'IO)KeHHOI\/’I TEXHOJIOTHUH ITO3BOJISACT OCYHICCTBIIATH BBI-
COKYIO TOYHOCTbh U CKOPOCTh HACTPOWKH OMPBICKMBATENSI HA COOTBETCTBYIOLIYIO IIMPUHY 00-
pabOTKH MOJIOCHI B COOTBETCTBUHU C YUE€TOM IEepUOa BereTanun o0pabaThiBaeMOro pacTeHUS
[10]. Takas pabGoTa OCYIIECTBIISIETCS MyTeM IEpPEMELICHHUs 3aKMMOB I10 HAalpaBJISIOLICH
IITAaHTH OTPHICKUBATENS B COOTBETCTBYIOIIEE MECTO YCTAHOBKHM ITyTeM ocialieHus (pukcu-
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PYIOILEro BUHTA, B MOCEIYIOIIEM MOJHONW (PUKCAIMH TOCIe YCTAHOBKU BCEX 3aKHMOB, B CO-
OTBETCTBHM C BBIOPAHHOW CXEMOIl M pa3MepaM MIMPHHBI MOJOCHI ONpBICKWBaHUA. OgHAKO
MPUMEHEHUE CTaHJAPTHBIX 32)KUMOB C HABECHBIM IIJJAHTOM OT npousBoautens Quick Teejet
uMeeT psan HenocTtarkoB. K HemocTtaTkaMm 3aKMMOB OTHOCHUTCSI CIIOKHOCTb H3TOTOBJIICHUS
npoduis 3aKMMa U HHU3Kas HaJeKHOCTh, OOYCIIOBJICHHAs YCIOXKHEHHOW MpoIenypoil ycra-
HOBKH 32KMMa Ha IITAHTY OINpbICKMBaTens. OTCYTCTBUE HAAEKHOW (UKCAMU Pe3b00BOTO
COCIMHEHUS 3aKHMMa, BIIEKYIIEE CaMOIIPOU3BOJBHOE OCHIabJieHue COEIMHEHHUs B IPOLEcce
paboThI OT BO3HUKAIOUINX BUOPAIIMOHHBIX BO3/ICHCTBHIA Ha IUIAHT OMPBICKUBATEIIS.

C 1enpl0 CHIKEHHUS 3aTpaT Ha M3TOTOBJICHUE, MOBBIIICHHS CKOPOCTH MOHTa)xa Ha
IITAaHTE U HaJISKHOW (PUKCAIMK HaMU IMpeIoKeHa KOHCTPYKIUS 3aKUMa T10/1 KOpIyca pac-
IBUTUTENS TPOou3BoOACTBa Teejet (pUCyHOK 6). 3aKUM COCTOMUT U3 HIDKHEH (PUTypHOI TUIaHKH
(4) u BepxHe#t iocko wiactusbl (3). [Ipoduns YW ¢urypHoii tianku (4) ¢ Tpex CTOPOH
KonupyeT npopwib mranry (2). Ha mepennem KoHIe HIDKHEH (GUTYpHOI TUIAHKK U BEepXHEH
TUIOCKOM TIACTHHBI BBINOJIHEHBI TpoToukH (5, 10). Ha HuxHe# ¢urypHoi miaHke mpoTouka
BBINOJIHEHA BAOJb npoduitst mrtanry (2). C mpoTHBOMOIOXKHONW CTOPOHBI BHIIOJIHEHO Pe3b00-
Boe oTBepctHe (6). Ha BepxHelt muiockol mactude nmpotouku (10, 11) BBILIONTHEHBI IIEPTICH-

TUKYJSIpHO poduito mranTy (2). Bepxuss uiactiuaa nMeet u3rud B 4-6 co CTOpOHBI Kpen-
JICHUS K TPOQIITIO ITAHTH (2).

& Bud A /

Pucynok 6 — 3axuM 1151 KOPITyCOB HAcaa0K ¢ THOKMMH IUTaHTaMHU
1 — xopnyc HacaJKu pacnbuinTens; 2 — npoduinbHas Tpy0a; 3, 4 — BepXHHUN 1 HIKHUH 32KHM; 5 —
MMPOTOYKA HMIKHCTO 3aKUMaA, 6 — p63B6OB06 OTBCPCTHUC, 7 — 60J'IT; 8 — muHuA cruda BCPXHCI'0 3aKUMa,
9 — nuHus u3rnda OTOTHYTOI'O KOHIIA HUKHCTO 3a’KHNMa, 10— IpOTOYKa, 11— IpOTOYKA COCANHUTCIIbHAA
Figure 6 — Clamp for nozzle housings with flexible hoses
1 - spray nozzle body, 2 — profile pipe, 3,4 — upper and lower clamp, 5 — groove of the lower clamp, 6
— threaded hole, 7 — bolt, 8 — bending line of the upper clamp, 9 — bending line of the bent end of the
lower clamp, 10 — groove, 11 — connecting groove

Kopryc nacanku (1), ycTaHOBOYHBIM MECTOM B BHUJE KBaJpara, CTOPOHA KOTOPOIO
paBHa mupuHe npotoyek (5, 10), BcTaBisercss B NpoTouky (5) HMKHEH (QUIYypHOH IMIIaHKU
OpPUEHTHPYS HY)KHOE HampaBieHue BIoJb nmpoduis mranru (2). B Takoii cOopke npoduiiem
U durypnas mianka (4) ycraHaBiaMBaeTcs Ha mraHre (2) u pukcupyercs BepxHeit (3) mioc-
KOH MIacTHHOM, BcTaBisis nporoukoid (10) B kopmyc Hacaaku (1). 3axxum B coOpaHHOM BUE
OXBAaTBHIBAIOT MPOQMIIb IITAHTH (2) ONPBICKUBATENS CHU3Y QUTYpHOH MiiaHKo# (4) U MiIocKo-
cThio BepxHel (3) mmacTuHbl. CoeAMHUTETHHBIM 00NTOM (7) 3aKHM CTSTUBAETCS, OPUEHTHU-
pys Koprnyc pacnbuiutens (1) BIoIb MTaHTH, U QUKCUPYET PACCTOSHUE MEXKAY PacIbUINTE-
asivu (1). YU3rub 4-60, BBIITOJIHCHHBINA HA BEPXHEHU IUIACTHHE, IIO3BOJISET NIPU CTSATUBAHUU CO-
eauHuTEeNBHOTO OouTa (7) BRIOpATh 3a30phl B KBaJIpaTHOM YCTAaHOBOYHOM MecTe Hacaaku (1)
U ClIeNaTh NPEABAPUTENbHBIN HATST B 3aKUME.
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Pa3paboTranHblif 32KUM ¢ KOPIIycaMu HAacaJoK Ui THOKHUX LIUIAHTOB paboTaeT clieay-
oM obpaszom. [lisa kperenus Hacagku kopnyca (1) x mpodunsHON TpyOe (2) ¢ BO3MOXK-
HOCTBIO NIEpEMENICHHSI BJIOJIb HA IITAHTe ONPBICKUBATENS, B IPOTOUKY (5) puUrypHoii mianku
(4) 3axMMa ycTaHaBIMBAaCTCS JaHHBIA Kopiryc. B pasmedenHoM mecTe Ha nipoduie TpyOsI (2)
IITAHTU CHU3Y YCTaHaBIMBaeTcs GurypHas mianka (4) u puxkcupyercs BepxHei (3) miockoit
IUTACTHHOM, BCTaBuB npoToukoi (10) B MecTo kperuieHus kopmyca Hacaiaku (1), obpa3ys 3a-
MKHYTBIN nipoduiib. Jlanee, yepes npotouky (11), BcraBmsiercs 6oat (7) B pe3bO0BOe OTBEP-
ctue (6). 3akpyuuBas 6ont (7), crsruBaroTcs BepxHsisi (3) tuiactuHa u GurypHas iaHka (4)
3akuma. [Ipu craruBanum 3axuma, KoHIBI potouek (10) u (5) OynyT pamkumaThCs, PUKCHU-
pysl 1 OpHEHTHPYS Kopryc Hacaaku (1) Bmonb nmpoduis TpyOsl mTaHrH (2) ONpHICKHBATEINS.
B cobGpannoMm Buje 3axuM (UKcHpyeT Kopiyc Hacaaku (1) U oXBaTbIBaeT NMPOQHIIb MITAHTH
OTIPBICKMBATEISI C BO3MOKHOCTBIO IEPEMEIICHNUS BIOJIb TAHTH ONPBICKUBATENS PETYIUPYS
HIMPUHY MOJIOCHI 00paboTKU pu ocnadienuun ¢pukcupyromiero 6omnra (7).

Hcnonb3oBaHue MOJIOCOBOTO TEXHOJIOTMYECKOTO MPOIecca OMPLICKUBAHUS ¢ IPUMEHE-
HHUEM IPEJIOKEHHBIX 32)KUMOB JUISI ONIEPATUBHOTO M3MEHEHHUSI TI0JIOCHI OIIPBICKUBAHHS TT03BO-
JSIET CHU3UTH TEKTApHYIO HOPMY Pabodvero pacTBopa OTHOCHTEIFHO TPAIUIIMOHHON TEXHOJIO-
THUH ONPBICKMBAHUSA, HE CHMKAsi HOPMbI BHECEHUS MO IIMpUHE 0OpabaThiBaeMO IMOJIOCHI, a
IpoLeCcC HACTPOMKN 000PYAOBaHUS CliesIaTh ObICTPBIM M TEXHOJOTUYHbIM [13, 14, 15].

N3menenue pacxona paboueit KUAKOCTU (K, IPU IIOJIOCOBOM ONPBICKUBAHUH, B IIPO-
[[EHTaX, OTHOCUTEIHHO CIUIOUIHOTO CIIOCO0a OMPBICKUBAHUS, OTIPEAEISETCS BRIPAKCHUEM:

Q, = 102 % , 1)

C

rie: Q, — pacxox paGodero pacTBOpa Ha TeKTap MPH MOJIOCOBOM CIIOCO0E OMPBICKMBAHHIH, AM° /Ta;
Q. — pacxo/1 paboueii JUAKOCTH Ha FeKTap MPH CIUIOMIHOM CIOco0e ONPHICKMBAHHKS, M /Ta.

Hactpolika onpsICKuBaTellsl HA HOPMY pacxoAa pabodero pacTBopa MO TEXHOJIOIMU
CIUIOIIHOTO ONpbICKMBaHUs BbINOIHsIIAchk corsiacHo ['OCT 34630-2019 nonbopom pachbliu-
TEJsl HA HOPMY Pacxo/ia KUJKOCTH COIVIACHO CIPABOYHHMKAM C YYETOM JKCIUTyaTallMOHHBIX
apaMeTpoB ONPBICKUBATENS 110 popMyIe:

_ QcMvp
~ 600 ' (2

rJie: (— HOpMa BBLTHBA PaboUero pacTopa, M /MHH; Q. — 3aIaHHBI pacxoj paboyero pacTBOpa Ha reK-
Tap, 1M /ra; M — paccTosiHHE MEX Ty PacHbUIMTENSIMU, M; V, — pab0odast CKOPOCTb ONIPBICKUBATEsS, KM/U.

CooTHomieHne BenuyuH oOpabaThiBaeMoil M HeoOpabaThIBaeMOW IMOJIOC TMO3BOJSET
CHU3HUTH TEKTAapHYI0 HOPMY pPAacTBOpa >KUJKOCTH, HE CHUXAas HOPMBI Ha OOBEKTE BO3/CH-
crBust. TIpH IOJIOCOBOM BHECEHHH yI0OPEHHI HOPMY Pacxo/a KUAKOCTH O, M /MHH, MOJKHO
paccuuTaTh 1Mo opmyIe:

by
An=q5 3)
M
rae: b, — mmpuna o6pabaTeiBaEMOit MOIOCH, M; b, — ITUpHHA MEKIYPSIBS, M.

OTHoOILICHNE MEXAY LIMPHHOW 00padaThIBaeéMOM IOJIOCH! D, M IIMPHHOW MPUHATOTO

MCKAYPAAbA bM ITOKa3bIBACT KOB(I)(I)I/II_II/ICHT pacnpeaciicHud IOJOCOBOI'0 OIIPBICKMBAHUA
K, = 22,
by

HpI/I nepexoac Ha MOJIOCOBOC ONPBICKMBAHUC JIA COXPaHCHHUA HOPMbI BHECCCHUA pa-

Oouero pacTBOpa Ha 00BeKTE 06pa6OTKI/I, KaK " IIpU CINIOIMHOM OIIPBICKMBAHHWHU, paCXOd pac-

IBUIATENS ¢, JO/KEH OBITh CHUKCH Ha BEJTMUUHY KOA(GHUIMEHTa pacIpeaeICHHS TOJI0OCOBO-

T'O OMMPLICKUBAHHWA Ha TOBECPXHOCTHU MMOYBLI:
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K, = 22, (4)
by

rae: b, — mmpuna o6pabaTeiBacMO#t MOOCH, M; b, — HTUpHUHA MEKIYPSIIBS, M.

IIpu nepeHacTpoiike TEXHOJIOIMYECKOrO IpOIecca CO CIIONIHOIO Ha II0JI0COBOE
OIPBICKMBAHUE, IIPU PaBHBIX IKCIUTyaTallMOHHBIX MOKa3aTesiX padoThl ONPBICKUBATEINS, W3-
MEHUTCS F'eKTapHasi HOpMa BHECEHUs pabouel )KUJIKOCTH.

IIpu nepeBoje onphICKUBATEINI HA TEXHOJIOIMUECKUI MPOLECcC MOJI0COBOTO ONPBICKH-
BaHUs TeKTapHas HOpPMa ONPBICKMBAHUS U3MEHUTCA C YUETOM BeIMYHHBI K03 dunmenrta pac-
IpezieIeHHs] IOJI0COBOro OnpbickuBanus K,

_ qKy600

0, =122, (5)

TexHOoIOrMYECKHiA TPOIecC ONPBHICKUBAHUS SIBIISIETCS] OTHUM U3 TJIaBHBIX ITOKa3aTeNei
3¢ (peKTUBHOCTH TPOM3BOACTBA MPOMAIIHBIX KYJIBTYp, YTO MOATBEPIKAAETCS MOJEBBIMU HC-
CJIEZIOBAaHUSIMH TIPH TIEPEBOAE ¢ OOBIYHON TEXHOJOTMH ONPBICKUBAHUS HA TEXHOJIOTUYECKUN
MPOLIECC MOJO0COBOM 00paboTku. BennunHa cHikeHUs TekTapHOM HOpmbl BHeceHus C3P
(cpenctBa 3amuThl pacrenui) U JKY (kuukue yanoOpeHus) npu yciaoBHH, YTO HOpMa BHECE-
HUS Ha 00BEKT 00pabOTKHM OCTaeTCs HeU3MEHHOM, onpeaeseTcs BeipaxkenueM (6) u rpadu-
YEeCKH MPECTABICHO Ha PUCYHKE 7:

QcKp -Q b
Qx =102 ——==10%(=—-1). (6)
QC bM
0,0
= 100
g &
Tt
2 o 200
2 & 300
s 3
= o 400
=32
M & 500
= ?.J '
==
“ 500
70,0
03m 0,4 M 0,5M
—_—,7 57,1 42,9 28,6
0,9 66,7 55,6 44,4

Pucynok 7 — BiusiHue mmpuHbl 00padaThIBa€MOM MOJIOCH HA TEKTAPHYI0 HOPMY pacxojia pabouero
pacTBopa MPH MOTOCOBOM U CIUIOITHOM CITOCO0aX OMPBICKUBAHUS
Figure 7 — Influence of the width of the treated strip on the hectare rate of consumption of the working
solution for strip and continuous spraying methods

W3 pucynka 7 BHIHO, YTO yMEHBIIEHHE BEIMUYMHBI 00pabaThiBaeMOW IMOJOCHI MpU
TEXHOJIOTHH TTOJIOCOBOTO ONPBHICKMBAHHMSI IIO3BOJISET 3HAYHTEIHLHO CHU3HTD TEKTAPHYIO HOPMY
BHeceHUs1 C3P u BHecenue J)KY OTHOCHUTENBHO CIUIONIHOTO BHECEHUS IIPU OJIMHAKOBON HOpME
BO3JICUCTBHS Ha 00pabaThiBaeMblii 00BEKT [3, 6].

3Hasi TUHAMHUKY BETETATHBHOTO PAa3BUTHUS HA3eMHOW YacTH 0O0pabaThIBaeMOM KYJIbTY-
PBI, MOXHO 00JIee TOYHO 3aIUIAHUPOBATH PACXOJIBI HA MPHUOOPETEHNE CPEACTB 3aIIUTHI U ITH-
TaHUS PACTCHHH C y4ETOM IMPUMEHSAEMOMN TEXHOJIOTHH ONphICKMBaHKs. Ha 0oCHOBe MpoBeieH-
HOTO MOHHUTOPHHTA pa3BUTHS KapTodens copra «OTous», MOCTPOCHA 3aBUCUMOCTh I10 JIaH-
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HOMY TioKazarento (pucyHok 8). IlomydeHHast 3aBUCUMOCTh MO3BOJSET O0Jiee TOYHO COCTa-
BUTh JIOPOKHYIO KapTy MCIIOJIb30BAaHUS ONPBICKMBATENSI U HEOOXOAUMBIX CPEICTB IO YXOIy
3a TaHHOM KYJIBTYPOM.

T |
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Pucynok 8 — JlnuHamuka pa3BUTHS BETr€TaTUBHOW HA3eMHOM YacTH KapTo(es
Figure 8 — Dynamics of development of vegetative ground part of potatoes

ComnocTapsis 3aBUCHMOCTH Ha PUCYHKax 7 U 8, yUnUThIBask BbIpayKeHHUE 6, PaCCUNTHIBACT-
cs1 notpedieHue (pacxo) CPesICTB 3aLUThI U MUTAHUA JJIs BbIpallMBaeMo KyabTypsl [7, 11].

3akiroueHue. [IpuMeHeHrE yCOBEPUICHCTBOBAHHOIO TEXHOJIOIMYECKOrO Mpolecca MOoJ0co-
BOI'0 OIIPBICKMBAHHA IMMO3BOJISACT COKPATUTh I'CKTApHYIO HOPMY BHCCCHUA NICCTUIHUA0B, CHU3UTH 3aTpa-
ThI Ha 06pa60TKy 1 NOBBICUTDH IKOJOTNMYCCKYIO 0€e30I1aCHOCTh OIIPBICKMBAHWS, TIOBBICUTb Ka4UCCTBCH-
HBIC TIOKA3aTEIU ONPHICKUBAHMS U ONEPATUBHOCTh HACTPOUKHU 00OPYI0OBaHHS 10J] KOHKPETHYIO (ha3y
pocTa KyIbTyphI C YIETOM €€ apXUTEKTYPHBIX OCOOEHHOCTEH.

IIpeioxkeHHass KOHCTPYKIMS 3aKMMa KOPITyCa HACAJKU PACIIBIIMTEINS IT03BOJISIET CHUZHUTD 3a-
TpaThbl Ha €T0 IMPOU3BOJACTBO, INIOBBICUTH HAACKHOCTDH (1)I/IK03.I_II/II/I n3aciIus Ha npo@mne IITAaHT'U OIIPBIC-
KHMBATeJIs, a TAKXKE YI0OCTBO BBITIOJHEHHS HACTPOWKU M PETYJIMPOBKHU arperara roJj yCOBEpIICHCTBO-
BaHHYIO TEXHOJOTHIO TIOJIOCOBOH 0OPa0OTKH OBOIIHBIX KYJIBTYpP C y4eToM (Da3bl pa3BUTHS BHIpaIIBa-
€MOH KYJIBTYDBL.

Conclusions. The use of an improved technological process of strip spraying makes it possible
to reduce the hectare rate of pesticide application, reduce processing costs and improve the environ-
mental safety of spraying, improve the quality of spraying and the efficiency of setting up equipment
for a specific phase of crop growth, taking into account its architectural features.

The proposed design of the sprayer nozzle housing clamp allows to reduce the cost of its pro-
duction, increase the reliability of fixing the product on the profile of the sprayer rod, as well as the
convenience of setting up and adjusting the unit for the improved technology of strip processing of
vegetable crops, taking into account the phase of development of the cultivated crop.
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Abstract

I ntroduction. Therelevanceis due to the maintenance of water-ecological balance on irrigation systems
during operation. The water-ecological balance on irrigation systems takes place if the intake of water
for irrigation from a water source during the acute arid periods of vegetation does not exceed the estab-
lished sanitary norm. Currently, water sources, both surface and underground, due to man-made impacts
on them, exceed the sanitary normin variousindicators, which leads to the devel opment and implemen-
tation of new water purification technologiesin irrigation systems. In the specific studies at the experi-
mental production site of the Volgograd State Agrarian University "Innovative Village" presented in the
article, water treatment, namely, groundwater was intended for drip irrigation systems, sincethisirriga-
tion method is being introduced in steppe, semi-desert and desert areas suffering from water scarcity,
which includes the Volgograd region.

The selected site for the drip irrigation system took into account the specific characteristics of the culti-
vated crops, the duration of vegetation, the spread of the root system, as well as the requirements for
soil, climatic, hydrogeological and relief conditions and the qualitative composition of water. Having
studied the composition of groundwater from awell located near the irrigated area, the authors proposed
not only their patented method of groundwater purification, but aso a method of its activation.

The simultaneous use of both methods in the installation scheme for the purification and activation of
groundwater isthe main advantage that distinguishesthistechnol ogy fromall existing ones. Thisscheme
allowsyou to increase the yield and quality of tomatoes grown with minimal energy consumption, pros-
tate and mai ntenance safety, achieving high quality purification and activation of water for drip irriga-
tion. Object. The research areais a drip irrigation system at the experimenta production site of the
Volgograd State Agrarian University "Innovative Village" Materials and methods. The bulk of the
research work was carried out at the experimental production site of the Volgograd State Agrarian Uni-
versity "Innovative Village'. The study is based on reagent-free purification from suspensions, iron and
other impurities by vacuum-gjection method and activation of water by vacuum method using avacuum
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