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Pa3pa0oTka nepcrneKTHBHOIO MeTO/1a ONPbICKUBAHUSA
JJIsl POU3BOACTBA TMOPUIHBIX CEMSIH KYKYPY3bl
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Annomauyusa. B paboTe mpUBOIATCS TaHHBIE, TOJITBEPKAAIOIINE 00HEMBI €XKETOTHBIX MUPOBBIX TIOTEPH
CEJBCKOXO3SIMICTBEHHOM MPOAYKIUU OT BpEAMUTENCH, OONE3HEH U COPHSKOB, a TAK)KEe B3aUMOCBSI3b POCTa
MIPOU3BOICTBA 3¢pHA U 0OBEMOB HCIIOIB30BAHUS XUMUYECKUX CPEJCTB 3aIUTHI PACTCHHIA, TPUYHHEI, CITO-
COOCTBYIOIIME MOBBIMICHUIO UX CTOMMOCTH 3a MOCJICAHUE TOJbl. Y YUThIBAsI OOJIBIIOE 3HAUCHUE TAHHOTO
BOIIpOCa JJIsl PEIICHUS IIPOJAOBOJILCTBEHHON ITPOOJIEMbI, B CTaThe MPEACTABICHBI OCHOBHBIC YCIIOBUS, He-
o0xoaumble TSt 3 (HEeKTUBHON 3aIIUTHI TOCEBOB C HCITOJIF30BAaHUEM XHMHUYECKHX MpernapaToB. OTMedeHo,
YTO OJHUM M3 TPpeOOBaHWH KaueCTBEHHOTO MPOBEJCHHUS ONPBICKUBAHUS ABISETCS TOI00p (POPCYHOK, KO-
TOPBIA OCYIIECTBIISETCS C YYETOM MHOXKECTBa (DAaKTOPOB: THMA pacHbuIHTENs, (POPMEI (Dakela pacmblia,
PEKOMEHIyEeMOTO JAAaBJICHHUS, CTETICHH CHOCA, BHICOTHI PACIOJIOXKECHHUS IITAHTU U IPYTUX YCIOBHUI, OKa3bl-
BAIOIIUX BIUSHUE HA 3 (EKTUBHOCTh UCIIOIB30BAHUS XMMHUCCKUX CPEJICTB 3allUThl pacTeHuii. B pabore
MIPUBOANTCS CXeMa MIPUMEHEHUS (DOPCYHOK JJIsT OTPBICKUBAHMS TIOJICBEIX KYJIBTYD, pa3paboTaHHAs HEMETI-
koii komrmaauei Lechler, koTopas 3HaUNTENHPHO OOJIETYaeT BHITTOJIHEHHUE 33134 TT0 XUMHUYSCKOH 3aIluTe
CEeJIbCKOXO3SIICTBEHHBIX KYJIBTYp. ABTOPHI MOAPOOHO OMHUCAIIA OCOOCHHOCTH YJIbTPaMaiooOBEMHOTO
OTIPLICKUBAHMSI, ONIPHICKUBAHUS C UCTIOJIh30BAHHEM OCCIHMIIOTHBIX JICTATEIBHBIX allllapaToB U aBTOHOM-
HOTO CEJIbCKOXO03IHCTBEeHHOro «PoOoTa-arpozammTHuKa», paspadotanHoro ydensiMu KBHL[ PAH, a
TaKKe MPEUMYIIECTBA, HEIOCTATKH U OCOOCHHOCTH KaXKJIOTO METo/1a onpeickuBaHus. [IpoBeaeHHbIN aHa-
JIU3 TIOKA3BIBAET, YTO JJIS TIOBHITIICHUS SKOHOMIYECKONW W SKOJIOTHIECKON A(h(hEKTUBHOCTH 3aIUTHI TIOCE-
BOB CEMEHHOHM KyKypy3bl M peaji3alfiy 3aJad M0 yBEeIMYEHUIO MTPON3BOICTBA KAYECTBEHHOMN CENBCKOXO-
3stiicTBeHHO npoaykuuu B KabapamHo-bankapcekoii PeciryOnrke v B 11e10M 10 CTpaHe HEOOXOIUMO alTh-
HelIlee COBEPUICHCTBOBAHUE MEPCIIEKTUBHBIX METOIOB OMPHICKUBAHUS.

Kntouesnle cnosa: cenpckoe X035MCTBO, TOUHOE 3eMileienie, In(POBbIe TEXHOIOTUH, YMHOE (hepmep-
CTBO, OECIIIIOTHEIE JIETATeNFHBIE allapaThl, pOOOTHI, XAMHYECKHE CPENICTBA 3aIIUTHl PACTECHHA, METOIBI
OTIPBICKUBAHUS
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ATPOHOMUS, IECHOE Y BOJHOE XO35MCTBO

Abstract. The paper provides data confirming the volume of annual global losses of agricultural products
from pests, diseases and weeds, as well as the relationship between the growth of grain production and the
use of chemical plant protection product, and the reasons contributing to the increase in their cost in recent
years. Considering the great importance of this issue for solving the food problem, the article presents the
basic conditions necessary for the effective protection of crops using chemicals. It is noted that one of the
requirements for high-quality spraying is the selection of injectors, which is carried out taking into account
many factors: the type of sprayer, the shape of the spray cloud, the recommended pressure, the degree of
demolition, the height of the rod and other conditions that affect the efficiency of the use of chemical plant
protection products. The paper presents a scheme for the use of injectors for spraying field crops, developed
by the German company Lechler, which greatly facilitates the tasks of chemical protection of crops. The
authors described in detail the features of ultra-low-volume spraying, spraying using unmanned aerial vehicles
and an autonomous agricultural “Agro-defense Robot” developed by scientists of the KBSC RAS, as well
as the advantages, disadvantages and features of each spraying method. The analysis shows that in order to
increase the economic and environmental efficiency of the protection of seed corn crops and the implementation
of tasks to increase the production of high-quality agricultural products in the Kabardino-Balkarian Republic
and in the whole country, it is necessary to further improve promising spraying methods.
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BBEJIEHUE

3a nocnenHue roasl B Poccun HaOmoaaeTcss ycTOMYUBBIM pOCT Mpou3BoACTBa 3epHa. OAHAKO
BUJIOBOI COCTaB COPHBIX PACTEHMMH, BPEIHBIX HACEKOMBIX M 3a00JI€BaHUN 3€PHOBBIX KYJIBTYD
YCIIOXKHSIETCS U HacuuThiBaeT 35—40 omacHbIX BUIOB, YTO IPUBOJUT K CHIXKEHHUIO Kilacca 3€pHa,
ero KavecTBa M mokasareneit 6ezonacuoctu [1].

OpHUM 13 OCHOBHBIX YCJIOBUH JajbHENUIIETr0 pa3BUTHS 36pHOBOIO ITPOM3BOCTBA sBIIsETCS 00-
nee 3 PEKTUBHOE MCIIOJIb30BAHIE XUMUUYCCKHX CpecTB 3anmThl pacteHuit (XC3P). [To qaHHbIM
MHPOBOTO JIJIEpa B 00JIaCTH MAPKETUHIOBBIX UCCIIEIOBaHUH B c(hepe ceabCKOro Xo3siicTa 1 Be-
tepuHapuu kommnanuu Kynetec, B 2020 1. Temn npupocTta riaodansHoro peiHka XC3P cocTaBui
npumepHo 1 %, nocturnyB npakrtudecku 57 mupa USD. Okono 63—65 % XC3P — repounumsl,
OCTaJIbHOE — MHCEKTULIUbI U (PYHTULUIBIL.

MunucTepcTBO celabckoro xo3siictBa Poccuiickoit @enepannu €XeroHo NpuHUMAaeT He00Xo-
JMMBbIE MEpBI Ul CBOEBPEMEHHOr0 obecreueHus cesbxozroBaponpousoaurenein XC3P ¢ yue-
TOM YCIIOBUM U MOTPEOHOCTEN KaXK0TO pErHOHa.

[To uadopmaruu Poccuiickoro coro3a Mpou3BOAUTENCH XUMUYECKUX CPEACTB 3aIIUTHI pacTe-
HUIA, 32 OCJIeTHUE MIATh JIET J0JIs1 OTEYECTBEHHBIX MPENapaToB 3HAYNTEIbHO YBEINYMIACh — ¢ 45 %0
B 2016 r. 1o 70 % B 2021 r. IIpu 3TOoM npenmyiiectBo poccuiickux XC3P 3axitouaercs B onpe-
JIETICHHOM Habope XapaKTepUCTUK, KOTOPbIE YUUTHIBAIOT KIMMATHYECKHE U reorpaduyeckue oco-
GEHHOCTH PErHOHOB CTPAHBI.,

Hecmotps Ha nocrenenHoe HapamuBanue npoussoacTsa XC3P B cTpaHe, HX CTOMMOCTB OCTa-
€TCsl JOCTaTOYHO BBICOKOM M OKa3bIBaeT 3HAYUTENIbHOE BIMSHHE Ha 3(GEKTUBHOCTh MPOU3BO/-
cTBa 3epHa. Eciu paccmarpuBarh, 4TO YOOPKY MILEHHIBI U JPYTHUX 3€PHOBBIX OCYIIECTBIISIOT

! 3a mATh NeT JONs POCCHHCKHUX CPEICTB 3allUThl pacTeHUH yBenuumiacsk ¢ 45 % mo 70 %. [DmexrpoHusIit
pecypc]. URL: https://mex.gov.ru/press-service/news/za-pyat-let-dolya-rossiyskikh-sredstv-zashchity-rasteniy-uveli-
chilas-s-45-do-70/
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JIETOM, a KYKypY3bl — OCEHBIO, TO XMMHUYECKasl 3allluTa MOCIeAHEH ABIIIeTCs Oosee MPOoI0NIKH-
TEJIbHOM 110 BpPEMEHM, COOTBETCTBEHHO, 3aTPAThI MIPU ITPOM3BOCTBE 3€pHA U CEMSH KYKYpY3bl Oy-
YT 3HAYUTEIBHO BBIIIE. Tak, Mo uMeroleiicss nHpopManuu, 3aTpaThl Ha TpUoOpeTeHNe CeMsH,
yA00peHuil U AJOXUMHUKATOB MPU BO3JAEIBIBAHUU KYKYpy3bl cOCTaBIsAIOT mnopsiaka 40—44 % ot
cebecroumoctu [2].

AKTyalTbHOCTh TIPOM3BOJICTBA CEMSH THOPUIOB KYKYPY3bl 3HAUHTEIBHO BO3PACTAET B YCIIO-
Busix KabGapauno-bankapckoi PecyOnmkn, KoTopasi OTHOCUTCS K OCHOBHBIM PETMOHAM, CHIKA-
IOIMM 3aBUCUMOCTh OT€UECTBEHHOI'O PBIHKA OT CEMsIH MHOCTPAHHOMW cenekuuu. B pamkax roc-
nporpammsl «IkciopTHbIid noreHman AITKy» Kabapauno-bankapus B 2021 r. mocraBuia Ha ote-
YECTBEHHBIN PHIHOK CBBIIIE 15 ThICAY TOHH CEMSIH THOPUIOB MIEPBOT0 MOKOJICHUS KYKYPY3bl.

B xozne peanuzannn @enepanbHON HaAyYHO-TEXHUYECKON IIPOrpaMMBbl Pa3BUTHS CEIBCKOTO XO-
3siictBa Ha 2017-2025 roast UCX KBHI] PAH yuacTByeT B uCnioaHEeHUH noanporpaMmel «Pas-
BHUTHE CEJIEKIIMM M CEMEHOBOJCTBA KyKypy3bl B Poccuiickoit @eneparun». [l NOBBILICHHS €€
skoHoMuueckol 3 dexruBHOoCcTH yueHble KBHI[ PAH pa3spaboranu HHTEIIEKTYaIbHYIO CUCTEMY
«YMHoe money» [3], koTopast B TOM 4KCIie IpeayCcMaTpUBaeT IPUMEHEHHE TIOCTOSSHHOTO MOHUTO-
pUHIa IOCEBOB Ha HAJIMYUE COPHSKOB, BpeAUTENEH, O0JIe3HEN U JIOKAJbHYI0 XUMHUYECKYI0 00pa-
OOTKY pacTeHUH.

O0BbeKT HccjIeqOBAHNS — METO bl OIIPBICKUBAHUS KYKYPY3bl.

IIpenmer nceie0BaHus — ONPHICKMBAHUE TOCEBOB KYKYPY3bl PU MPOU3BOACTBE THOPHUIHBIX
CEMSH.

Leas uccienoBanust — pa3padboTKa NEPCHEKTUBHON pecypcocOeperaomnieii CHCTeMbl OIphIC-
KHBaHMsI, COUETAIOIIEH MHOTOKPaTHOE CHUYKEHUE SKOJIOTMUECKOM Harpy3KH, IPH MPOU3BOJICTBE
THOPUAHBIX CEMSH KyKYpY3bl.

Hcxoast u3 3TOro Hamu ObLTU TIOCTABJICHBI CledVIoujue 3a0auiL:

1. IlpoBecTu cpaBHUTENBHBIN aHAIN3 NEPCIEKTUBHBIX METOJIOB ONPBICKUBAHUSI KYKYPY3HbI.

2. Onpenenuts Hanbosnee 3 HEeKTUBHBIN METO ] ONPBICKUBAHUS IIOCEBOB KYKYPY3bl, COUETAFO-
I MaKCUMaJIbHYIO YKOHOMHIO IECTULIUIOB U CHUKEHUE YKOJIOTMYECKOM HArpy3KH, B YCIOBUAX
Kabapauno-bankapckoit PeciyOmukm.

MarepuaJ uccie0BaHUsI — AHAIN3 IEPCIIEKTUBHBIX METOIOB ONPBICKUBAHUS ITIOCEBOB CEIIBCKO-
XO3AHCTBEHHBIX KYJIBTYp C UCMOIb30BaHHEM aToMai3epa AJsl yIbTpaMaTooObEeMHOTO ONPBICKUBA-
HUSA, OECITMITIOTHBIX JIETaTeIbHBIX anmapartoB 1 «Pobora-arpo3amutaukay KbHI PAH.

HccnenoBanust BHITOJHEHBI METOJIOM TIOJIEBOTO OIbITa B X07ie TecTupoBaHus «PoboTa-arposa-
HIUTHUKA» TP OMPBICKUBAHUM TOCEBOB TMOPUIOB KYKYpPYy3bl Ha HKCIIEPUMEHTAILHOM y4acTKe
NCX KBHI] PAH, HITY Ne 2 B ycnoBusix crenHoi 30ub1 Kabapauno-bankapckoit PecniyGinku
(c.i. OnbiTHOE TepcKOro MyHUIIMIAIIBHOTO PaioOHa).

PE3VJIbTATBI UICCJIEJJOBAHUI

OcHoBHbIE (haKTOPBI, ONpeAeIsIIONIe KA4eCTBO ONPbICKUBAHHUSA

ITo nanabiM @AO npu OOH, exeroiHple MUPOBBIE IOTEPH CENBCKOXO3SCTBEHHON MPOAYK-
IIUU OT BPEJAHBIX OPTaHU3MOB COCTABIISIOT MOpska 35 %, B ToM uncie ot Bpeauteneid — 13,8 %,
6onesneit — 9,2 % u copusakoB — 12 %. Ha cerogus 40 % mMupoBOro npousBojcTBa MpPOILyKTOB
NUTaHUs TOTyYeHO B pe3ynbTare npumenenus X C3P. CriegoBaTenbHO, HEOOX0AUMO MTPABUIIBHOE,
000CHOBAHHOE PUMEHEHUE NPENapaToB 10 3alUTe PACTEHUH I pealu3alii UX TeHETUYECKOTI O
NOTEHIMaga U TMOJy4eHHUs] MPOIYKIMH, HE cojAeprKalled OCTaTOYHBIX KOJIMYECTB MECTULUIOB
BBIIIIE TIPEIETbHO JI0IYCTUMBIX HOPM?,

2 PeKOMEHJAIMA 1O TEXHOJOTMH OTPBICKMBAHUS TIONIEBBIX KyNbTyp. [Diaekrtponnsiidi pecypc]. URL:
https://www.syngenta.kz/rekomendacii-po-tehnologii-opryskivaniya-polevyh-kultur
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st makcuMaibHO 3¢ GheKTHBHOTO Hcnonb3oBaHusa XC3P Heo0X0uMo paBUIIBHO MTOA00PATH
JIeHiCTBYIOIIEE BEIIECTBO U 00ECIeYUTh €ro ONTUMaIbHOE pacibuieHue. KauecTBo pacnpenenenus
pabouero pacTBOpa Ha MOBEPXHOCTH PACTEHHUI U yCIIEITHOCTh MPOBEACHUS ONPHICKUBAHMS 3aBH-
CSIT OT BbIOOpa (POPCYHOK (pactbUIATENIS) M YCIOBHI 00paOOTKH, MPU KOTOPHIX OHO Oy1eT IPOBO-
quTbes. Ho yunuThiBas 3HauMTENbHOE KOJIMYECTBO TUIOB (DOPCYHOK, UX BHIOOp MpEACTaBIIAETCS
JIOCTaTOYHO CIIOKHOM 3a7aueil, 0COOCHHO /ISl TOW YacTH CEeNIbX03TOBAPOIPOU3BOUTENEH, KOTO-
peie He 00amaroT TPo(eCcCHOHATLHBIMU 3HAHUSAMH B 00J1aCTH 3aIUThl pacTeHuit. [loaTomy xe-
JaTeNbHO BOCMOJIb30BATHCS CXEMOI MPUMEHEHUs (OPCYHOK TSI OTIPHICKMBAHUS MOJIEBBIX KYJIIb-
Typ, pa3paboTaHHOW HEMEIKUM MPOU3BOIUTENIEM (POPCYHOK M PACHBUIMTENBHBIX CUCTEM — KOM-
nanueit Lechler®, rie ykasansl Heo6XoaMMbIe TapaMeTpsl: OyKBEHHOE 0003HAYEHHE THIIA PACIEI-
nutens, popma (akena pacmblia, JOMYCTUMOE U ONTHUMAJIbHOE PEKOMEHAYyeMOoe JIaBIeHue, CTe-
NIeHb CHOCA M Ha3HauyeHue (Tabu. 1).

Tabnuya 1. Cxema npuMeHeHHs GOPCYHOK ISl ONPBICKMBAHUS MOJIEBBIX KYJIBTYP

Table 1. Scheme of application of nozzles for spraying field crops
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Cxema cocTraBiieHa /Il ONTUMAJIbHBIX TOTOTHBIX YCIIOBUH IPU ONPBICKUBAHUU — TEMIIEPATYPhI
1o 25 °C, Bnaxknoctu 6osee 60 %, ckopoctu BeTpa MeHee 5 M/c. BaxkHO OTMETHUTB, YTO ONITUMAITh-
Has TemIieparypa Uil pocTa U pa3BUTHs KyKypy3bl NPUOIM3UTENBHO Takas K€ U COCTaBIISIET:
nHeBHas +22-25 °C, Hounas +18 °C. [loporoBbie TeMiieparypsbl, Ipu KOTOPBIX MPEKpaIaeTcs
npupoct 6uomacchl, — Huske +10 u Bbime +30 °C*,

IMpoayxuus kommanuu Lechler Bkimrouaer npocteie (AeieBbie) MieIeBbIC U JOCTATOYHO BICO-
KOTEXHOJOTHYHBIE (JOPOTHE) HHXKEKTOPHBIE (POPCYHKH, KOTOPHIE ITMPOKO TPUMEHSIIOTCS B CEJlb-
CKOM Xo3siiicTBe. HecMOTpsl Ha 3HAUUTENBHYIO Pa3HUIY B CTOUMOCTH, MHKEKTOPHbIE (POPCYHKHU

3 OmpeickuBanue ot A 110 S1. 3-e u3nanne «Teopus U NpaKkTHKa ONMPBICKUBAHUs» [ DekTpoHHBIH pecype]. URL:
https://www.lechler.com/fileadmin/media/russian/pdf/agriculture/lechler_agrar_grundwissen_spruehen_2021_ru.pdf.
4 Cempix H. KomrutekcHast cuctema 3aiiuThl KyKypy3sl «Arpo Dkcnept ['pynmy». 2020. 48 c.
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HaxosT Bce Ooubliee npumeHenue (10 90 % priHka u 6oee) 13-3a HEOCIIOPUMBIX IPEUMYILIECTB
B paboTe — 3a CUeT CYIIECTBEHHOI'O0 CHUKEHUS MOTEPh IPU CHOCE, UCIIAPEHUHU U 00Jiee BHICOKOM
3 (PEKTUBHOCTH CPE/ICTB 3AITUTHI.

Br160op GpopcyHOK 3aBUCUT OT MHOTHX MAapaMETPOB: OT LIEJEBOM MOBEPXHOCTH (BEPXHHIM SIPyC
pacreHwuii TnO0 HUKHUH ), OT HOPMBI BOJIbI HA €TMHHUILY TUTOMIaAM, To ecTh Ha 1 ra (B 50, 100, 300 ),
OT CKOPOCTH 00pabOTKH, OT MOTOHBIX YCIOBUH 1 JIp. B 9acTHOCTH, HEOOXOMMO YIUTHIBATH TEM-
nepaTypy ¥ OTHOCUTEIBHYIO BIAKHOCTh Bo3ayxa. K mpumepy, mpu 20 °C 100-mukpoHHas Karuis
npu BIaxxHocTu Bo3ayxa 40 % ucnaputcs uepes 10 cexynn, ecnu ke 6yaer coorBerctBeHHo 30 °C
u 70 % — yxe uepes 20 cekyna. CiegoBarenbHO, 3G (HEKTHBHOCTH pa0OTH POPCYHOK MOKET 3HA-
YUTENbHO CHU3UTHCS MPU OTCYTCTBUH ONTUMAIBHBIX MOTOJAHBIX ycioBuid. Mcxoas u3 3Toro mx
MOI0MPAIOT C YYETOM MHHUMH3AIUH MTOTEPH ISl PABHOMEPHOTO PACIIPEICTICHUS TI0 IOBEPXHOCTH
pacTeHuii, yMEHBIICHUSI CHOCA U HCTIAPEHUS WJIH, HAIIPUMED, YIUTBIBAsE ONTUMAIIBHYIO JJIs1 00pa-
00TKH a3y KyIbTypHl.

Bcenencrsue Toro, 4To nepemeleHue onpbICKMBATENS MO MOJII0 COTPOBOKIACTCS BOSHUKHO-
BEHHEM TYpOYJICHTHBIX ITOTOKOB BO3/1yXa, MAKCUMalIbHasi CKOPOCTh €0 JABH)KCHHS OTpaHHYeHa
25 KM/u.

I[Tpu BBIOOpE ONTUMATIBHON CKOPOCTH HEOOXOIUMO UCXOJUTh U3 HECKOJIBKUX (DAaKTOPOB: PEKO-
MEH]TyeMOT0 pacxoja pabo4yero pacTBopa, ji/ra, JaBleHUs ONPBICKUBATEIS, HATMYUS BETpa, TUMA
dopcynku. Hanpumep, eciiu onmpeICKUBATENb IEPEABUTAETCS CO CKOPOCTHIO 12 KM/uac, TO 3/1eCh
1enecoo0pa3Ho OyaeT UCIONIb30BaTh KOMIIAKTHRIE HHKEKTOpHBIE (hopcyHKHU. bojee ckopocTHas
00paboTKa MOCeBOB MOTPeOyeT MPUMEHEHUS JITUHHBIX WHKXEKTOPHBIX (POPCYHOK.

B 3aBHCHMOCTH OT HCIIOJIb3YEMBIX XUMHUYECKHX MPETapaToB MMEIOTCS CIEAYIONIHE PEKOMEH-
JAIMH 110 TOJ00PY UHKEKTOPHBIX (POPCYHOK:

- oHO(aKeTbHBIE HHKEKTOPHBIE PACTIBUTUTENH AJIsi TepOUIIUIOB, CUCTEMHBIX (YHTUIIUIOB U
WHCEKTHUIUIOB;

- IByX(akenbHble WHKEKTOPHBIC — [Tl MHCEKTULIUIOB, (DYHTUIINIOB, 1ECUKAHTOB (KOHTAKT-
HBIE [IpenapaThl).

[TosTOMY peKOMEH/TyeTCs HMETh 110 HECKOJIBKO KOMILIEKTOB (M KaTHOPOB) /ISl 3aMEHBI B TeUe-
HUE CE30Ha, HO CJIEJyeT BBIMOIHATH OJTHO HETIPEMEHHOE YCIIOBHE: Ha OMPBICKUBATENE B paboueM
MOJIOKEHUU JOJKHBI CTOATh PACTIbUIMTENIN OJMHAKOBOTO THIA U pa3Mepa. Takoil moaxoa mo3Bo-
JISIET MOJTy4YaTh KaIluld pacTBOPa COOTBETCTBYIOMIETO pa3Mepa, 00eCIIeYMBAIOIIET0 MAaKCUMATTbHBIN
Ouosornueckuii 3P heKr.

BaxxubiM (hakTOpOM, OMpEeAeNsonMM KadyecTBO pachblia, SBISETCS HaBICHHE B CHCTEME
OIIPBICKUBATENIS, KOTOPOE BIMSIET HA CIEAYIOLINE ITOKAa3aTeIN: yroj pacnbuia (akena, pa3Mep Ka-
nenb U pacxof. C yBenndeHHeM JaBlIeHUs] YMEHbIIAeTCs pa3Mep Karelb U, COOTBETCTBEHHO, yBe-
JUYUBAIOTCS MOTEPHU 3a CUeT cHoca M ucrapeHus. OIHAKO YIydIlIaeTcsl U MOKPBITUE PACTCHHUIA,
XOTS peasin30BaTh ATOT 3PQPEKT MOIydUuTCs TOIBKO MPH Temneparype a0 +25 °C, BnaxkHocTH 00-
nee 60 % u cnabom Betpe 10 3—5 M/c.

[TpuHIMNIHATEHBIE PA3IAYUS MEXKAY IIETEBBIMUA U HHKEKTOPHBIMHU PACIBUTUTENSIMU 3aKIII0Ya-
IOTCSl B TOM, YTO B IIEJIEBOM IOTOK KMJIKOCTH pa3/ieNsieTcs Ha KallIi 1MOclie TOT0, KaKk OH MPOIIe
rpasb coruia. Kamm MeHee OJHOPOIHBI M UX pa3Mep CHIIBHO 3aBHUCHT OT pabouero JaBJICHHUS.
[ToBblillieHre aBICHHS CMEMIAET CIEKTP B CTOPOHY OOpa30BaHMSI METKHUX M OYEHb MENKHX Ka-
Helb, @ B ONTUMAIBHBIX YCIOBHIX PaOOThI OHU JIy4llle MOKPBIBAIOT MOBEPXHOCTh PACTEHHH, YTO
0Cc00EHHO BaKHO MPH paboTe ¢ KOHTAKTHBIMH IIPeTapaTaMH.

B uHXeKTOpHBIX POPCYHKAX CMEUIMBAHUE KUIKOCTH C BO3TyXOM MTPOUCXOTUT BHYTPHU PACIIbI-
JUTENs, COCTaB 00pa3yeMbIX Kameinb CTaOWUIIbHBINA, OOJNbIIE KPYIMHBIX Kamelb, ABHTAIOLIUXCS C
OOJIBIIION CKOPOCTBHIO, YTO COKpAIIAeT BPEMsl MX HAXOXXICHHS B TIOJIETE, YBEIMYMBAET CTEIICHBb
MIPOHUKHOBEHUS BHYTPb CTEOJIECTOS M CHIKAET MOTEpU paboueit KHUIKOCTH.

[TpoBeneHHBIN aHAIN3 TTOKA3bIBACT, YTO YHUBEPCATBHBIX (DOPCYHOK /ISl Pa3IHYHBIX KYJIbTYp,
MIOTOJTHBIX YCJIOBUH, BCEX MECTULHUIOB HE CYNIECTBYET, IO3TOMY HEOOXOJWMO YUYHUTHIBATh, B
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KaKHX CIIydYasiX JydYllle MCIOJIb30BaTh IIENEBbIC, [UTMHHbBIE WHKEKTOPHBIC WM KOMITAKTHBIE HH-
KEKTOPHBIEC (POPCYHKH.

[leneBbie pacHbUIMTENN UMEIOT HU3KYIO IIEHY M ONTUMAIBHO MOAXOIAT AJIsi HEOOIBIIUX XO-
3s1iicTB, He O60sbie 10 ra. Beicokyro s dexTuBHOCTH 00pabOTKU CIOCOOHBI 00ecreunBaTh TOJIBKO
npu OJarompHsTHBIX YCIOBHUSIX — Temnepatype okoso 20 °C, Bnaxnoctu 6onee 60 % u 6e3BeT-
PEHHOI MoroJe.

B ycrnoBusx mepeMeHYMBOW MOTOABI PEKOMEHAYIOT OCHACTUTH OMPBICKMBATENN WHKEKTOP-
HbIMH pacnbuinTessiMi. Korjna MakcuMaiabHOE 1aBJ€HUE HAacoca OMPBICKUBATENS COCTABIISAET J10
4 Gap, cnenyer moaOMpaTh KOMIAKTHYIO MHXKEKTOPHYIO (DOPCYHKY, pacCUMTaHHYIO Ha pabouee
nasieHue ot 1 1o 3 6ap. [Ipu moBbIIeHNH CKOPOCTH BETpa 0 3 M/C HEOOXOUMO 00eCTIeYHBATh
JaBJIEHHE HAcoca ONpbICKUBaTeNs A0 4-5 6ap.

Hanuune Ha omnpeickuBartelie HacOCa MEMOPaHHO-TOPUIHEBOrO TUIIA, CIOCOOHOTO olecrie-
YUBaTh JaBieHue 8 0ap, MO3BOJISIET yCTAaHABIMBATH JUIMHHBIE HHXEKTOPHBIE (POPCYHKH BBHICO-
KOTO JIaBJICHHUS.

C y4eTroM MOCTaBJIEHHBIX 33/1a4 U MPOBEJIECHHOT0 aHaIN3a B YCIOBUSAX CTENHOM 30HbI Kabap-
nuHO-bankapckoi PecyOnuku Hanbosee MOAXOAAIIMMU PACTIBUTMTEISIMU TIPH OTPHICKUBAHUT
MIOCEBOB KYKYPY3bI SIBIISFOTCSL:

1. IDK/IDKN (Injektor Duse Kompakt / Injektor Duse Kompakt Neu) B mepeBojic Ha pyCCKHid —
KOMITAKTHBIH WH)XEKTOPHBIA PaCcHbUINTENh /| KOMIAKTHBIA WHXEKTOPHBIA PAaCHbUINTEIh HOBOTO
nokosieHusi. OHU UMEIOT HEeOOJIBIIION pa3Mep U paboTarT Npu AaBiieHuH 2,53 aTM, He TpeOyIoT
BBICOKOTEXHOJIOTHYHON OCHACTKH OIPBICKMBATEISL, HO IIPU ATOM HECKOJIBKO CHI)KAIOTCSL CKOPOCTh
JBUKEHMSI KaIlJId ¥ €€ CIIOCOOHOCTh MPOHUKATh BHYTPh CTE0JIECTOS.

2. IDKT (Injektor Duse Kompakt Twinspray) — aByxdakenbHbIi HHXEKTOPHBIN PaCIIBUINTEb,
KOTOPBII ONITHUMAIIBHO TTOJIXO/IUT [T BHECEHUS MTPAKTHYECKH JIF000T0 TIpernapara, Kpome ynoope-
Huil. KoHCTpyKTHBHO J1Ba pakerna pacibliia CHXKAIOT pa3Mephl Karlenb JJis 00ecrieueHus: paBHOTO
pacxojia BOJIbI 10 CPaBHEHUIO C 0/THO(aKeIbHBIMH. JIaHHBIN THIT PACIBUIHTENS PEKOMEH]TyEeM HC-
MOJIK30BaTh TIPH JaBjieHUU 2,5—3 atM. B ocHOBHOM /AByX(akenbHbIC PACTIBUTUTEN UCIIONIB3YIOT
IUISL OTIPBICKUBAHUS KYJBTYp, UMEIOIUX OOJBIIYI0 JUCTOBYIO MOBEPXHOCTb, 3aTPYAHSIONIYIO
MIPOHUKHOBEHUE KOHTAKTHOTO MecTuiuaa. X mpenmMy1iecTBa cCoCTOAT B 00pa30BaHUU Karelb He-
00JIBIIIOTO pa3Mepa, YCTOWUMBBIX K CHOCY M CITIOCOOHBIX MOMaaTh HAa MPOTUBOIMOIOXKHYIO YaCTh
pacTeHusl, Ha JIUCThS, PACTIOIOKECHHBIE MOJT YTIIOM.

ITpu paboTe B yCIOBUSAX BBICOKHX TEMITEpaTyp ¢ OonbiimM pacxoaoMm pactBopa (400-800 i —
IUISL TIPOBEJICHUS IECUKAIMH, BHECEHUS! (PYHTULIMIOB Ha CHILHOOOIMCTBEHHBIX KYJIbTypax) WM
Ha BBICOKUX CKOPOCTX 70 15-30 KM/4 HCTIONB3YIOT CIBOCHHBIE TOJ0BKH TwinSprayCap.

Takum 06pa3om, 3a cyeT KOHCTPYKIIMH PACTIBUIATEISI MOKHO 3HAUYUTEIHFHO MOBBICUTH d(dek-
TUBHOCTh BHOCUMBIX MTPEMNapaToB.

Bwmecre ¢ TeM, o uHpopMaluu, mpeacTaBieHHol komnanueit Lechler, BeicoTa mTanru onpeic-
KHBAaTEIlsl M €€ KOJeOaHUs SIBIISIIOTCS OJHUM M3 TJIABHBIX (PAaKTOPOB, ONPENEISIONIUX KaueCTBO
onpeickuBaHus. MMeromuecs Ha Mo4YBe HEPOBHOCTH MEHSIOT MOJOKEeHUE (POPCYHOK OTHOCH-
TEJBHO 00pabaThIBAEMOW TOBEPXHOCTH BO BpPEMs JBIKCHHS OIpPBICKUBaTeNs. VI3MeHeHne BbI-
COTHI IITaHTH Bcero Ha 10 cM (HampuMmep, KOeco, Monajo B sSMy, HaeXauo Ha KPYIHBIA KOMOK
3eMJIH, YTOJIMIIO B KOJICIO) TIPUBOIUT K YBEIUYCHHUIO PACX0/la XUMHKATOB (110 2 pa3) U CHHYKCHHIO
YPOXKAITHOCTH.

BrnuistHUe BBICOTHI IITAHTH BO3PACTAET B YCIOBHUSX MOBBIIIEHHON TEMITEPATYPBI, CKOPOCTH OIPHIC-
KUBaHWsI WK TIpA paboTe CHIYKEHHBIMH U MUHHMAJIBHBIMA HOpMaMmH mpenapatoB. C ydeToM 3THX
(aKTOpOB ONTUMAJIBHONW CUMTAETCS BBICOTA, IPU KOTOPOH mepeceueHne (hakesnoB pacrbliia MpoUc-
XOJIUT Ha CEPEIMHE PACCTOSHUS MEXK/Ty IITAHTOM U LIEJICBOM MOBEPXHOCTHIO (puc. 1).
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Puc. 1. Ilepeceuenue ¢haxena pacnvina ¢popcyHox

Fig. 1. Crossing of the nozzle spray

BricoTa mtanru onpezaensercs (GpakTHYECKH yrioM pacnbuia GopcyHKH: 4eM OH Ooblie,
TE€M MEHbIIIe BBICOTA IITAHTH HaJ 00padaThiBaeMOi MOBEPXHOCTHIO. J[Ji repOULIII0B 3TO ypo-
BEHb BEPXYIIKH COPHSKOB WJIH KYJIbTYPHOTO pacTeHus. Eciu OHU pa3HOUN BBICOTHI, TO PEKO-
MEHJYETCsl YIYUTBIBATh UX CPEHIOI0 BBICOTY TP OIpEIeTICHIH PAacCTOSHUS JI0 COpHsKa. B ciry-
yae MPUMEHEHUs! (PYHTHUIIMIO0B Ha 3€PHOBBIX KYJbTYpax BBICOTA OMPEAENSIETCS JI0 BEPXHEro
YPOBHS pacTeHuii/konoca. MlHOT1a BEICOTY HEMHOTO cHIKAKT (10 30—40 cm), Hampumep, npu
00paboTKe MOICOMHEUYHNKA (DYHTUIIHAaMU, KOTIa KeJaTeIbHO MAKCUMATBHO MMOKPBITH CTEOEITh
U JUCThS PAacTBOPOM, a TakXke MpuU 00paboTke repOUIMIaMU 3EPHOBBIX MOCIE KYIICHHUS —
9TOOBI «IIPOOHUTH» CTEOIECTOH.

COBPEMEHHBIE MTEPCTIEKTUBHBIE METO/IbI OTIPBICKUBAHM S
CEJIbCKOXO3SIMICTBEHHBIX KYJIbTYP

Hcnonb3oBanue nectuuugoB B AIIK obecneunBaer 3¢ddexruBnyro 60ps0y ¢ copHOil pacTu-
TEJBHOCTBIO, BPEAUTEISIMA U OOJIE3HSIMU KyKYpY3bl, OBBIIICHHE YpoXkaifHOCTH [4], HO cnenyer
YUUTBIBAaTh, YTO OJJHOBPEMEHHO OHHU OKa3bIBAIOT HEOJAronpuaTHOE BO3JCHCTBUE HA OKPYKaIO-
uryto cpeny. [loaToMy BeIOOp MeTOJ1a ONPBICKMBAHUS HapsLy ¢ 10AOOpOM (QOPCYHOK SIBISETCS
Ba)XHEHIINM YCJIOBUEM Ul oOecriedeHNsl KaueCTBEHHON XUMUYECKOM 3alUThI TOCEBOB CEIbCKO-
XO3SIMCTBEHHBIX KYJIBTYp M CHIDKEHHsI Bpela 9KoJIoTuu. B HacTosiee BpemMst oco6oe BHUMaHHE
CTEIMAIMCTOB TIO 3alUTE PACTEHHUH NMPUBIIEKAIOT METO/IbI, COYETAIONINE MAaKCUMAIBHYIO DKOHO-
muto XC3P u ahhexTuBHyI0 KaueCTBEHHYIO 00pabOTKY IMOCEBOB: YJIbTPAMAIO00bEMHOE OIPhIC-
kuBanue (YMO), onpbiCKMBaHHE C KCIOJIB30BAaHHEM OCCIHMJIOTHBIX JICTATSIbHBIX alllapaToB
(BILUTA) 1 aBTOHOMHBIX CEIBCKOXO3SIHCTBEHHBIX POOOTOB.

YabTpamasnoodbeMHoOe ONPbICKMBAHUE

bonee 50 net pa3BuBaercs texHonorus YMO, koTopas mpennoiaraerT BHECEHUE MEeCTULIN-
JIOB € HEOOJIBIINM KOJIMYECTBOM paboyero pactBopa 0e3 CHIXKEeHUs Ononoruueckoi 3ppexTus-
HocTu. Eme B 1999 r. PACXH 06b1510 pexkomenioBano BHeapeHne YMO B cesbckoe X035HCTBO
Poccun.

OTnuunTenbHOM 0cobeHHOCThI0 MeToia YMO sBisieTcss MENKOAUCIIEPCHBIA pacbll MAJIOTO
o6wema (ot 0,5 1o 5 51/ra) pabouero pacTBopa, UTO CKa3bIBAETCs Ha pa3Mmepe Kamelnb (mopsaka 100
MHUKpPOH) ¥ 00ecleyrBaeT MaKCUMaJlbHOE IPOHUKHOBEHUE B PACTUTENIbHBINA MOKPOB, MONalaHUe
npemnaparta Ha 000pOTHYIO CTOPOHY JIUCTA. [Ipr 3TOM KOTMYECTBO Ipenapara, MOCTYHAroIIero Ha
10CEBBl, U IPPEKTUBHOCTh (PUTOCAHUTAPHBIX MEPOIPUATUN MOBBIIIAIOTCS, a IOTEPU XUMHUKATOB
B BUJIC KPYITHBIX Kareib cHuxkarores 10 30 % [5].
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bonee noxxomsuumu ajis npoeaeHuss Y MO SIBISIOTCS TECTUILINIBI ¢ TIPEenapaTuBHOM (hopmy-
JIOW B BUJI€ MUKPOKAIICYJIbHOH cycrneH3uu. JKenaTeapHO IPUMEHEHHUE IPENapaToB, 3aperucTpu-
POBaHHBIX JIJIs1 aBHA00OPaOOTOK, TAK KaK B CBOEM COCTAaBE OHU MMEIOT KOMIIOHEHTHI, ITO3BOJISTFOIITHE
Jydie A0CTUTaTh TOBEPXHOCTU PACTEHUM.

bonboe BausHuE Ha pe3ynbTaT npu npuMeHeHur Y MO 0ka3pIBatOT CKOPOCTh BETPa, BOCXO-
AU EC ITOTOKHU Bos):[yxa OT 3€MJIN HpI/I I/ICHapeHI/II/I U OTHOCHUTCJIIbHAsA BJIAXXHOCTH B03)1yxa. I[J'I?[
pelIeHus 3a1a4d MaKCUMaibHO 3((HEKTUBHOTO MPUMEHEHHUS XUMHUECKUX MpenapaToB 1 odecrie-
YEHUsI KAYECTBEHHOM 3allIUTHI IOCEBOB CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYp pa3padoTalid TEXHOJIO-
TUI0 KOHTPOJIUPYEMOI'O KalleJIbHOT'O ONMPBICKUBAHUS C HCIIOJIb30BaHUEM BPALLAIOIINUXCS PACIBUIH-
teneit Micromax crieruanbHOM KOHCTPYKIHH (puc. 2).

Puc. 2. Bpawarowuiics pacnwiiumens Micromax
Fig. 2. Micromax rotary atomizer

CkopocTh BpalleHus IUCKa ONPEIEISIOT B 3aBUCHMOCTH OT periaeMoi 3a1a4n 1 00beMa BHO-
CHMBIX npenaparoB. Hanpumep, mpu 6ops0e ¢ COpHSIKaMH: YaCcTOTa BpaIEHHs JICKa yCTaHABIIN-
Baercs B quanazone 500-2000 06./mMuH., uTo o3BosAeT hopmMupoBath Karuu pazmepom 200-300
MKM, Auana3oH 103 BHecenus — 30-60 i/ra.

JI1st GopbOBI C COpHSKaMH U OOJIE3HSIMU pacTeHHI MPUMEHSETCS PACIIBUIUTEIh CO CIIETYIOIINMI
napaMeTpaMu: YacToTa BpallleHHs qUcKa ycTanapauBaercs B auanazone 150-1000 06./MuH., 4To mo3-
BoJsieT opmupoBath Karu pasmepom 100200 mxm, auamnaszon 103 BHeceHus — 10-30 n/ra.

[Ipn Ooppbe ¢ BpenWTEISIMHU: YacTOTa BPAIIECHHUS JMCKA YCTAaHABJIMBAETCS B JWaIa3oHE
50-500 06./MuH., yTO 1MO3BOJISAET (HOPMHUPOBATH KAIJIH pazMepoM 75—150 MkM, ranas3oH 103 BHe-
cenus — 10-20 si/ra.

JluckoBbIit pacmbuinTenb Micromax cos3maH Jisi CIUIOIIHOTO BHECEHHUsS OOJIBIIMHCTBA
repOMINI0B, MHCEKTULIUIOB U (YHTHINIOB, PACHBIICHUS BOIHBIX M MACISHBIX PacTBOPOB,
oOecreynBaeT Npu ONpbICKUBaHUU dKOoHOMUIO 10 50 % XC3P u cokpaiieHue pacxoaa xHuaKo-
ctu xo 30 n/ra.

Ol'lprCKI/IBaHI/Ie 0eCMUJIOTHBIMH JIeTATEeIbHbIMH anmapaTramMmu

3a nocnennue roasl BITJIA HaxoaaT Bce 6onee MIMPOKOe IPUMEHEHHE B arpapHOi OTpaciu u
B TOM 4HCJI€ ISl PEIIEHUs 3a/1a4 10 XUMHYECKOM 3alIUTe U BHECEHUIO MOAKOPMKH Ha IOCEBAX
CEIbCKOXO3SICTBEHHBIX KYJIBTYp (pHuC. 3).
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Puc. 3. Onpvickusanue BI1JIA
Fig. 3. UAV spraying

OmbiT paboter o npumeneHnto BITJIA (okrokontep DJI AGRAS MG-1) Ha moceBax KyKypys3bl
umeercsi B KBHI] PAH ¢ 2020 r. Ucnonp30Banre 0€CIUIOTHUKA MTO3BOJISIET MHOTOKPATHO COKpa-
IaTh Pacxoj pabodved ®UAKOCTH. Tak, €Clu MpHU TPAIUIIMOHHOM CIIOCOOe HOpMa JOXOIHUT 0
200-300 n1/ra, To AT APOHOB ATOT MOKAa3aTeNb cocTaBisieT Becero /—10 n/ra. VIx mpenmMymiecTBo 00b-
SICHSICTCS HAIMYHUEM PACIIBUTHTEINICH, 00ECIICUHBAIOIINX 00pa30BaHUE CYIEPMETTKOJUCIIEPCHBIX Ka-
1eJb, KOTOpBIE O1aroaps npornesriepaM NonaiaoT B BO3AYIIHBIE IIOTOKH CO CII0KHON TPAeKTOPHEH.
[oTok BO3MyXa OT MPOIEILIEPOB, MOMAas Ha 3eMITIO, OTPAKAETCsl 00PAaTHO U IBMIKETCS BBEPX, pac-
npezensis pabodnii pacTBOP U 10 HIDKHEN (BHYTPEHHEH ) OBEPXHOCTH JICTA.

[MpeumymectBo BITJIA 3akimtoyaercs Takke B TOM, YTO OHH HE TPEOYIOT IPUMEHEHUs CIIeIH-
aJbHBIX, 00JIee TOPOTUX MPENnapaToB, 3apErUCTPUPOBAHHBIX /I aBUA0OPAaOOTOK, KaK 3TO UMEET
MECTO TIpu 00paboOTKax «OONBIION aBUAITUEI».

BwMecTe ¢ Tem onpeICKiBaHE OSCITMIIOTHUKAME UMEET OTPE/IeIICHHBIC CIIOKHOCTH M HEJIOCTaTKH:

- TpeOyI0TCs 3apsiAHbIE CTAaHIIMM U T€HEPaTOpPhl, CIEaBTOMOOMIIN C PACTBOPHBIM Y3JIOM U 3a-
11aCOM BOJIBI;

- HEOOXOJMO MPHUCYTCTBUE KBATU(UIIMPOBAHHOM «TPYIIITBI OUICPIKKI JIJISl OCYIIECTBICHUS
noJsieta, paboThl U OOCITYKUBAHUS APOHA;

- KOHTPOJIb TIOTOJHBIX YCIIOBUM — Temmeparypa He Ooisee 25 °C, ckopocTh BeTpa He Oolee
3-5 m/c, moxIp;

- OTCYTCTBHE cHcTeMarndeckoro oOHoBieHus [10 u mpephIiBaHe CHUTHANIA YIPABICHUS H3-3a
ocoOeHHOCTeN penbeda (HaIu4yue BIAJUH U BO3BBIILICHHOCTEN Ha MOCEBaX BBICOKOPOCIBIX KYyJIb-
Typ, HapuUMep, KyKypy3bl);

- IPEIYTIPESIKACHUE MEXAaHUYECKOTO TIOBPEIKICHUS.

[lo MHEHHIO DKCIEPTOB, B ONMKAWIINE TOJBI OKUIACTCS POCT KOHKYPEHIUH CO CTOPOHBI
Ha3eMHBIX POOOTOB C (DYHKIIMOHAIBHOCTBIO XUMHUYECKOH O0OpPaOOTKH TIOCEBOB CEIbCKOXO3SIi-
CTBEHHBIX KyIbTYp [6].

OnpeickuBanue «Podorom-arpozammrankorm» KbHL PAH

TexHOIOrUsI KOHTPOIMPYEMOTO KaleIbHOTO ONPBICKMBAaHUS aroMaiizepoM Micromax mpenHa-
3HauUEHa IS CIUIOIIHON 00pabOTKHU MMOCEBOB U HE 00ECIIEYNBAET 05KUAEMOT0 BCECTOPOHHETO (-
¢dekra. OmnpoickuBanue ¢ BIIJIA MoxeT npoBOAMTHCS Kak MHHMMYM B JBYX (opMmaTax:
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«KJTACCHYECKOM aBUAITMOHHOMY, KOT/Ia MPOBOAMTCS CIUIONIHAS 00pab0TKa XUMUKATAMH, U «TO-
YEYHOM», COBMELIEHHOM, HANPUMEDP, C MPEABAPUTEIBHBIM OCMOTPOM IIOCEBOB NPU MOMOIIU
MYJIBTUCTIEKTPATBHBIX Kamep. Ho, HecmoTps Ha onpeaenennyto skoHomMuto XC3P npu ucnonb3o-
BaHuu BITJIA u cHIKEHHUE HKOJIOTHUECKON HArpy3KU Ha CENTbCKOX03SHCTBEHHBIC YTO/Ibs, HE00OXO-
JIMMOCTH MPOBEJCHUS OTIACIBPHOW TEXHOJIOTUYECKOHN oneparuu (MOHUTOPUHTA TIOCEBOB) CBsI3aHa
C JIOTIOJIHUTENIbHBIMU 3aTpaTaMu.

YapTpamManioo0beMHOE OTPHICKUBAHNE COMPOBOKIACTCS OOpa30BaHUEM MEJKOIUCIIEPCHOTO
o0Jlaka TIECTUITU/IOB, a OTH XUMHUKAThI BMECTE C BETPOM MOTYT O€CKOHTPOJIBHO TIEPEHOCUTCS Ha
3HA4YMUTENbHBIC paccTosHus [7]. [Io MHEHHIO CHEIMAIMCTOB, MPH MPOBEIACHUU OIMPHICKUBAHHUS
HEOOXOAMMO YUUTBIBATh PO3y BETPOB U BEPOSITHOCTH €€ U3MEHEHHUsI, UTO JOIKHO MCKITI0UaTh Ha
MPUJICTAIOIINX TEPPUTOPHSIX 3arps3HEHHS IECTHIIMIAMHU MECT peObIBaHus Jrojiei [8].

C menpl0 COKpalieHus: OTCTABaHUS IO MPOU3BOAUTEIBHOCTH TPYyAd, YPOXKAHHOCTH U
JPyTUM MOKa3aTeNsAM OT CTPaH C TPAJIULIMOHHO Pa3BUTHIM CEJIbCKUM X0351UCTBOM B Poccuiickoit
denepanuy Bce OOJIbIIe BHUMAHHS YIEISETCS pa3padOTKE M PA3BUTHIO MUPPOBBIX TEX-
HOJIOTHIA B arpornpomsinuieHHoM KoMmiuiekce [9]. C y4eroM 3TOro W i MHOTOKPaTHOTO
cokpamenuss XC3P mnpu ONpeICKUBAHUU MOCEBOB KYKYpY3bl, a TaK)K€ MUHMMU3AIMU Bpeja
sxonorun corpyaanku KBHII PAH pa3pa6oTtanu aBToHOMHOTO «P0OOTa-arpo3ammTHUKA» C
mUpUHON 3axBata 3,5 M (5 Mexaypsaauii), 06ecreunBaronero O JHOBPEMEHHBIIT MOHUTOPUHT
MMOCEBOB KyKYpPYy3bl Ha HAJIMUKUE COPHSKOB, BpeAUTENCH, 00IE3HEN U JIOKATbHYI0 XUMHUECKYIO
3amuty (puc. 4).

Puc. 4. Pobom-aecposawumHux

Fig. 4. Agro-protector robot

OnpbICKMBaHKE OCEBOB KyKypy3bl «P0OOTOM-arpo3aliuTHUKOM» UMEET OIIPEEIEHHbIE 0COOEH-
HOCTH, TaK KaK XMMHYecKast 00pabOTKa KyJIbTyphl OCYIIECTBISCTCS HEMOCPEICTBEHHO B MEXKITY-
pABAX, a HE CBEPXY, KaK 3TO MMEET MECTO IPH NPUMEHEHUH Jpyrux MeronoB. lllupuna mexmy-
psaauit Kykypyssl coctaisier 70 cM, a GOpCyHKH, YCTaHOBJIEHHBIE HA IITAHTaX C PEryJIupyeMon
BBICOTOH U YIJIOM PACIBbLIA, PACIIOIOKEHBI TIOCEPEINHE MEXIY PSAAAMHU, U PACCTOSHUE A0 00pa-
0aThIBa€MOIr0 PacTEHMs MJIH LI€JIeBON MOBEPXHOCTU COCTaBisieT Bcero 35 cm. [y mpoBeaeHus
s¢dexkTrBHON OOpHOBI C COpHSIKaMH, OOJIE3HIMHU U BPEAUTEISIMHU Ha MTOCEBaX KyKypy3bl peryiu-
POBKY BBICOTHI M yIia paciblia ¢popcyHok «PoboTa-arpo3aluTHUKa» MOYKHO OCYIIECTBIIATH B
LIMPOKOM JIMana3oHe, BIIOTh IO HECKOJIBKUX CAHTUMETPOB.
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Kpome Toro, ckopocTh BeTpa MEKIY psAdaMy KyKypy3bl HUKE, a TEMIIepaTypa He3HAYUTEeIILHO
BBIIIIE, YeM MpU 00pabOTKe MOCEBOB CBEPXY, UTO 0OECIIEUNBAECT MUHUMAIILHBIN CHOC TpemnapaTa,
HO yBeIM4YMBaeT ucnapeHue. [IpoBeneHns] KaYeCTBEHHOTO ONPHICKMBAHUS M MOIYYCHHS] MAKCH-
MabHOTO d(PeKTa B TaKUX yCIOBUSX YIAIOCh NOOUTHCS Oliarojapsi pealv3alui HOBBIX KOH-
CTPYKTOPCKHX PEUICHUM.

3AKJIFOUEHUE

Pazpabotka «PoboTa-arpo3amuTHuKa» SBISETCA OYepeHBIM dTarnoM B peann3annu KBHI]
PAH 3agau 1o cozianuo ceMencTBa arpopoOo0TOB, HCIIOIb3yEMbIX MIPH IPOU3BOJICTBE CEIbCKO-
XO35IICTBEHHOW NpoAyKuuH. IIpoBeeHHbIE SKCIIEPUMEHTHI CBUIETENBCTBYIOT O BO3MOXKHOCTH
JanpHelme nopabotku «PoboTa-arpo3aliuTHUKa» MTyTeM HOBBILIEHUS (YHKIHMOHAIbHBIX BO3-
MOXHOCTEH, 4T0 OyJIeT CriocoOCTBOBATD MOMYYSCHHIO MAKCUMAIBHOTO SKOHOMHUYECKOTO U HKOJIO-
rudeckoro 3¢ dexra npu 3amuTe N0ceBOB KyKypy3bl. OJTHAKO JJis JOCTHKEHUSI HAMEUEHHBIX 3a-
Jlady He0OXOIMMO COBEPILIEHCTBOBAHME CHUCTEMBI OMPBICKMBAHUS C YYETOM METEOPOJIOTHYECKUX
YCIIOBUH, CTaJUU Pa3BUTHsI PACTEHUM U NPUMEHSIEMbIX IIPETapaToB.

ITo muennto yuensix KbHII PAH, npoBenenue cBOEBpEMEHHOIO M Kaue€CTBEHHOI'O MOHHUTO-
pHUHTIa TOCEBOB KyKYpYy3bl, KOT'/Ia Ha EPBBIX ATanax pa3BUTHUS COPHIKOB, O0JI€3HEN U BpeaAUTeseH
HaOJII0AI0TCS TOJIBKO €IMHUYHBIE CIIydau, BMECTE C MPUMEHEHHEM JIOKAJbHON MIIM TOYEYHOM
00pabOTKH TTOCEBOB MOXKET 00ECIIEUNTh SKOHOMUIO XUMHUYECKHX TpenapaToB 10 75-95 % u 3Ha-
YUTEJIBHOE CHIKEHUE DKOJIOTMYECKON Harpys3KHu.
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