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AHHOTAIUSA

B craTthe npencrTaBieH 0030p CyIIECTBYIOLIMX CUCTEM MOHUTOPUHIA, IPUMEHSIEMBIX B CEIILCKOM
XO34HCTBE, TPU HCIOJIB30BAHUHM MEPEIOBBIX TEXHOJOTHH, TaKHMX Kak MajorabapuTHbIC
OecruIIOTHBIE JieTaloliue anmaparthl. [Ipou3BeseH aHalU3 CENbCKOXO3SIMCTBEHHBIX OTYETOB 32
MOCCIHUH TOA O CTENEHH HAHECEHHOIo yiepda capaH4YoOBBIMH Ha IOT€ M CpedHEd Imosoce
Poccun, B CeBepHoii Adpuke, B Amonnn n B Kazaxcrane. PaccMOTpeHBI OCHOBHBIE CHCTEMBI
MOHUTOPUHI'A COCTOSHUA paCTeHI/II\/'I, HaJIM4UA II0KAapOB, IMOABJIICHUA Ha IUIAHTAOUAX IUKHUX
XKHUBOTHBIX M BPEIOHOCHBIX HACEKOMBIX. B TOM umcie omucaHa aBTOHOMHAs CHCTEMa IIO
BBIPAILMBAHMIO KYJIBTYPHBIX pacTeHuil. Taxke onucanbl CUCTEMBI CIIyTHUKOBOTO MOHUTOPHHIA B
Adpuke u B 3anagHoit CuOupH A MPOTHO3UPOBAHUS TOSBICHUS BPEIUTENEH Ha TMOCEBHBIX
MOJISIX, OCHOBAaHHBIE Ha cOOpe MaHHBIX O BIAKHOCTH aTMOC(ephl B HCCICAYEMBIX paliOHaX.
PaccMotpens! ocHOBHBIE cITOcOOBI 0OpBOEI ¢ BpenuTenssMu Ha 2017 roa 1 uxX 1menecoo0pa3HoCTb.
[IpencraBien ananus phlHKAa OeCHIOTHBIX ammapatoB Ha 2017 Tox W COCTaBIEH MPOTHO3 €ro
JabHEHIIer0 pa3BUTHSI B Chepe CeNbCKOro X03HCTBA.
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Abstract

The review of the existing systems of monitoring applied in agriculture with using advanced
technologies, such as the small-sized pilotless flying devices is presented in article. The analysis
of agricultural reports for the last year on degree of the caused damage locust in South and
midland of Russia, in North Africa, in Japan and in Kazakhstan. The main systems of monitoring
of a condition of plants, existence of the fires, emergence on plantations of wild animals and
harmful insects are considered. Including the autonomous system on cultivation of cultural plants
is described. The systems of satellite monitoring in Africa and in Western Siberia for forecasting
of appearance of wreckers on sowing fields, the atmospheres based on collection of data on
humidity in the explored areas are also described. The main ways of pest control for 2017 a goal
and their expediency are considered. The analysis of the market of pilotless devices for 2017 is
submitted and the forecast of his further development in the sphere of agriculture is made.
Keywords: system; monitoring; drone; satellite; agriculture.

BBEJ/IEHHUE
B Hamm aHM cHCTeMBbl MOHUTOPHMHIA IIOJy4arOT BCE OOJBLIYIO MOMYJISPHOCTb, MOCKOJIBKY
NO3BOJISIIOT ClIeNaTh Haubosiee TOYHBIE MPOTHO3bI Osarojaps cOopy M aHanu3y JaHHbIX. OHH yxe
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UCTIONB3YIOTCSL B TAaKWX HAIPABJICHUAX, KaK: OOHApYKEHHE IOKapOB, HAONIOJACHHE 32 CO3PEBaHUEM
MIOCEBOB, 3allIUTa 3eMEJIb OT IUKUX )KUBOTHBIX M HACEKOMBIX U T.1. [1].

Haubonee akTyasbHOU sIBIsIeTCS TpoOJieMa MOHUTOPUHTA PA3IMYHBIX CTAJHBIX BPEIUTENCH,
MIOCKOJIbKY OHHM PEryJIsipHO HAHOCAT 3HAYUTENbHBIN ymiepd depmepam. CambpiMH pactpocTpaHEHHBIMU
BPEIUTEIISIMU B CEITECKOM XO3SICTBE SIBIISTFOTCSI KOJIOPAACKUH KapTO(eIbHBIN KYK U capaHda BCEX BUIOB.
B ocHOBHOM capaHuya MUTAETCs MOCEBAMHU 3JIaKOBBIX KYJIbTYp. Ee Takke MOXHO BCTPETHUTh Ha TOJIAX
JIbHA, TPEYUXH, OTOPOJIHBIX OBOIIEH U KoHOMIU. Kojopaackuii )KyK, B OTJIMUKE OT CApaHYOBBIX, TUTACTCS
KIyOHsiMu kaptodens. [lo craTucTHYecKHMM JTaHHBIM, OCHOBHBIMHM OYaraMH SIBJISIIOTCS FOT U YaCTHYHO
cpennsist monoca Poccun, Kazaxcran, SAnonus u CeBepnas Adpuxka [2, 5].

Tonsko B Poccun mo manHbIMU mpenctaBieHHbIM Poccenbxo3nentpoM B 2017 romy JWYMHKH
BpeauTens ObLTH OTMEUeHBI Ha Tutomaan — 15,46 Teic. ra.

[To mpenBapuTenbHBIM JaHHBIM PoccenbXo3lmeHTpa B pe3ysibTaTe MX KOHTPOJBHOTO BECCHHE-
JeTHero obcienoBaHus co BTOpor aekaasl Mapta 2017 roga nepe3nuMoBKa SUIl B KyOBIIIKax B CPEIHEM
nmo obOmactu cocraBmia 80 %. YUTto CBHIETEIBCTBYET O CTOMKOCTH JIMYMHOK BpEAMTENICH K
AKCTPEMaJILHBIM YCIOBHSIM.

Taxke PoccenbXo31eHTpOM MPOBEACHBI 00CIIEI0BATEILCKUE MEPOINPUATHS IO 00JIacTH Ha
wiomanu 14,38 Teic. Ta, T1e 3aceneHHas IJIoMaab cocTaBmia — 1,57 ThIC. ra: UTAJbSIHCKUM MIPYCOM I10
obnactu 3aceneno 0,63 Teic. ra ¢ umcineHHocThio 0,1-1 KyO/M?; asuarckoil capaHuoil 1Mo oOjacTu
3aceneHo 0,45 Treic. ra ¢ yncineHHOCThI0 0,2-1 KyO/M?; HECTaqHBIMU CapaHYOBBIMU 110 00JIACTH 3aCEIICHO
0,49 TeIC. Ta ¢ uncneHHocThio 0,14-2 Ky6/m2.

TakuM 00pa3oM, MOXKHO CHEJIaTh BBIBOJ O 0€3YCIIOBHON HEOOXOJIUMOCTH MOHHTOPHHTA TTOCEBHBIX
3eMellb Ha HalTn4yKe JMYUHOK BPEeIUTENeH ¢ IEeNbI0 MPeA0TBPAIleHUs] YHUYTOKEHUS TTIOCEBOB.

OCHOBHAA 9YACTh

Cenbckoxo3siicTBeHHas cepa UMeeT OrPOMHBIN MTOTeHIMaN 171 BHeApeHus [ T-TexHonorui.

VYaxe ceiiyac aKTUBHO HCIIOJIb3YIOTCSA TaKU€ CUCTEMBbI, KaK:

1. TexHONOrMYecKUil KOMIUIEKC OOHApy)KeHHs M TYLIEHUS I0KapoB IpU HCIOJIb30BAaHUU
OecnuIOTHBIX JeTareiabHbIX anmapaTtoB (BIIJIA) [1].

2. CucreMa MOHUTOPHMHIra JJIsi 3alUThl MOCEBHBIX MOJEH OT AMKUX JKUBOTHBIX. JTa CHUCTEMa
ocHoBa Ha ucnosb3oBanuu BITJIA u Obina BnepBble 3ajeiicTBoBaHa B SImoHUM 1715 oMoy ¢pepMepaM B
3allUTe CBOUX yroauii. B 3Tol cucTteMe NCIonb3yroTes TAKUE annapaTHble CPeICTBa, Kak:

1. KBanpaxonrep;

2. Kamepa ¢ UK-gaTunkowm;

3. Cucrema ¢ HCKYCCTBEHHBIM HHTEIIEKTOM.

HpoH, oOneTtasi MOJKOHTPOJBHYIO TEPPUTOPHIO, OYAET BBISBIATH MPUOIIKAIOMINXCS K IOJISIM
JKUBOTHBIX M OTIIYTMBAaTh MX C IIOMOIIBIO BBICOKOYACTOTHOIO CUTHAjJa WIM 3BYKOB pa3pblBa IETapA.
Kamepa ¢ nHppakpacHbIM 1aTYMKOM MO3BOJUT JAPOHY OTCIEAUTD )KUBOTHBIX KaK B JIHEBHOE BPEMs, TaK U
B HOYHOE.

Kpome Toro, cucrema Ha OCHOBE MCKYCCTBEHHOI'O MHTEJIEKTa OyJIeT aHaJIW3HPOBATh OTCHATHIE
KBaJJpaKONTEPOM MarepHajbl, 4TOObl Ha OCHOBE MOBAJOK U CIIEAO0B >KMBOTHBIX IMPOrHO3UPOBATH HUX
noBeneHue [2].

3. Cucrema HaOIIOIEHHS 3a MIPOLIECCOM CO3PEBAHUS KYJIbTYPHBIX PACTEHUN Ha MOCEBHBIX MOJISIX.

bnaromaps kamepam ¢ uH(QpaKpacHbIMH JaTuuKamMH ¢GepMepbl MOTYT CIEAMT 32 YPOBHEM
xJiopouiuia B pacTeHusiX. Ero ymeHblieHHE SBISIETCS MEPBBIM NMPU3HAKOM HalM4Ke BpEAMTENeH HIIU
mIoxoro yxona [7].

4. AsromatusupoBanHas ¢pepma Hand Free Hectare (BenukoOpuranus).

ABTOHOMHAs CHCTeMa, KOTOpas 3aHHMMAaeTcsl IOCEBOM, IOJMBOM M cOopom ypoxas. OHa
NoJpa3ymMeBacT  YIpaBJIEHUE oOllepaTopaMM M3  JUCHETYEpPCKOW. JIpOHBI €O  BCTPOEHHBIMU
MYJBTUCHEKTPAIbHBIMHU JTATYMKAMHU TPOU3BOAAT CheMKy yroauid. HeGonblne cenbckoXo3sHCTBEHHBIE
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MAaIIMHBI OepyT 00pa3ibl 3eMJIH, OLIEHUBAIOT €€ U MOJ0MPAIOT HEOOXOIUMbIC MUHEPAIbHBIC YIOOPCHHMSI.
Kamepsl B pesxrMe peaqbHOro BpeMEHU OIMOBEIIAI0T O BPEIUTENSIX MM COPHSKAX.

B Poccun npennaratorcs cuctemsl ¢ ucnosib3oBanueM BITJIA B nensix MOHUTOpPHHIA COCTOSHUS
TEXHHUKH U [TOCEBOB, MHBEHTAPHU3AIMH CEIbX03YT O, CO3/JaHMsl 3JIEKTPOHHBIX KapT MOJeH U T.J.

B nensx 60ps0BI ¢ BPeIOHOCHBIMH HACEKOMBIMH AKTHUBHO UCIIOJB3YIOTCS CITYTHUKOBBIC CHCTEMBI.
Tak, narmpumep, B CeBepHoii Adpuke 3a 70 qHEl 10 HaYaia pOCHHUS CapaHYOBBIX CTaJl YUYCHBIE CMOTIIHN
OTPEACIUTh MX TMOSBICHUS C TOYHOCTHIO J0 1 kM. Takoil crmoco0 MOHUTOPHHTA OCHOBaH Ha cOope
JAHHBIX O BJIAKHOCTH MOYBbI U atmocdepsl. CrmytHuk SMOS (Soil Moisture and Ocean Salinity
mission) MoJfy4aqm C TIOBEPXHOCTH 3eMIIM HU300pakeHHs] C <«SIPKOCTHOH TEMIEepaTypoi», T.e.
MHTEHCUBHOCTHIO CBETOBOI'O M3JIyUYEHHUs. DTa BEIMYMHA 3aBHCUT HEMOCPEICTBEHHO OT YBJIAXKHEHHOCTH
BO3JyXa. YYCHBIE HAa OCHOBE JTHX JAHHBIX CMOTJIHM COCTaBUTh TPOTHO3 W OINPEACTUTh Haubolee
OJIaronpusATHBIC 30HBI JAJI1 PAa3MHOXKEHUS capaHyiH [4, 6, 8].

B 3anagnoit CuOupu ObulM IpPOBENEHBI HCCIENOBaHUS BeIbllek Bpeautenei 3a ¢ 2007 r.
YuuTteIBaNKUCh Takue reo(ru3nuecKue XapakTepUCTUKH, KaK:

1. Temmeparypa 3eMHOI TOBEPXHOCTH;

2. BereramoHHBIA HHIEKC;

3. BiaxxHOCTH IIOYBEI,

4. Jlanuble HAOMIOIEHUI HA METEOCTAHIIUSAX.

Ha ocHOBanuu 3THX TapaMeTpoB ObUIa MPEIJIOKEHA MaTeMaTH4decKas MOJICIb 10 pPACYeTy
CapaH4OBOM OMAaCHOCTH, UCXO/ISl U3 CHUMKOB CO CITyTHHKOB [6].

Take B HEKOTOPBIX PETHOHAX METOIaMHU OOPBOBI ¢ BPEIOHOCHBIMU HACECKOMBIMH SIBJISTFOTCSI:

1. OGpaboTKa TMOCEBHBIX KyJAbTYp OuomecTuuugamMu. ITO Ouompenapatsl i OOprOBI ¢
BPEIUTEISIMU HA OCHOBE HOBBIX IITAMMOB OAaKTEpHiA, 3aIUIIAIOIINE 3€PHOBBIC, IUIOIOBBIC M OBOIIHBIC
KYJIBTYpBI OT 3a00JIeBaHUI U BpeauTeNei, He OKa3bIBasi HEraTUBHOTO BO3CHCTBUS,

2. BcnaxuBaHue IJIaHTAMK B LESAX YHUUYTOKECHHS 3aJI€TAIOIINX B 3€MJIC INYMHOK BPEIUTEIICH.

AHanu3 UCHOJb3YEMbIX TEXHOJOTHUH TMO3BOJIAET CAENAaTh BBIBOJ, YTO HCIIOJIb3yeMble Ha JaHHBIN
MOMEHT METOJIbl MOHHUTOPHHTA BPEAUTEICH HA TUIAHTAIMSAX HE SIBJISIOTCS JOCTATOYHO A(()EKTHBHBIMU,
MOCKONIBKY OHHU HE OOpIOTCS C MCTOYHUKOM TMPOOJIEMBI, a YCTPAHSIOT €€ TOCIEeACTBUSA. Takke
BCIIAXMBAaHHUE 3eMeNIb U 00paboTKa IJIaHTAIlMK JOCTATOYHO JOPOroM W TpyAo€MKuW mporecc. M3 dero
MO>KHO CJIeNaTh BBIBOJI, UTO HamnOosee 3(h(HeKTUBHBIM SBISETCS MOHUTOPHHT C MTOMOIIBI0 OECTIUIOTHBIX
JIeTaTEeNIbHBIX alapaToB.

Ha navano 2017 roga peiHOK «cenbckoxo3siiicTBeHHbIX» BIIJIA HaxonuTcs Ha HayanbHOM CTauU
pa3BuTus. OHAKO SKCTIEPTHI MOJIAralOT, YTO B OYIYIIEM CEIIbCKOE XO3SIMCTBO CTAHET OJHHM U3 CaMbIX
KPYIIHBIX CErMEHTOB pbIHKA Il kBaapakomnTepoB. Markets and Markets B 2016 romy oreHun peliHOK
«cenbckoxo3sicTBeHHbix» BIIJIA B $§ 864, 4 miH., cnporHosupoBaB 1m0 2022 roma yBepeHHBIH
exerofnblii poct orpaciu B 30% (mo $ 4,2 mupna.). Ilo cnoBam skcneprtoB, Markets and Markets,
aKTUBHOMY pOCTY pbIHKa OyJeT CIocoOCTBOBATh IOCTENEHHOE YIIYYIIEHHE HOPMAaTUBHO-TIPABOBOM
KOHBEKTYPBI, KOTOPOE ceiiuac HaOt01aeTCsl B pa3IMYHBIX cTpaHax Mupa [4].

ITo omenkam anamutHueckoro areHtcTBa PWC, uepe3 HECKOJIBKO MAECSITKOB JIET PBIHOK OJHUX
«CETbCKOXO3SICTBEHHBIX» TPOHOB (HE BKIOYas OECMUIOTHUKUA CaAaMOJETHOTO THIA) MOXKET COCTaBUTh
nopsiika $32,4 mapa. JlanHbli pocT OyaeT 00yCIoBIeH YBEINISHUEM YUCICHHOCTH MUPOBOTO HACEIICHHSI
— 4TOOBI BCEX MPOKOPMUTH, 0€3 MHHOBAIMI B OTPACTH CENBCKOTO XO3SICTBA, MO3BOJISFOIINUX TOBBICHTH
YpOXaiHOCTh, HE OOOUTHCH.

Cpenu crtpaH, rae ceiyac NPOUCXOJUT AKTUBHOE HCIIOIb30BAHUE «CEIBCKOXO035HUCTBEHHBIX)
OecnuoTHUKOB, MOKHO BeIienuTh CIIA, Kurait, Anonus, bpazunus, ctparst EC u mp.

Cpenu xpymnuedmux ¢uryp mupoBoro pbiHKa BIIJIA, KOTOpbIE OpHUEHTHUPYIOTCS Ha CEIhCKOE
X035ICTBO, MOKHO BBIJCJIUTH TaKUX MpejacTaButTese, kak AeroVironment Inc, AgEagle, DJI, Yamaha u

ap [11].
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B konne nexabpst 2017 roxa komnanus DJI Innovation Technology (DJI), kpynueimmuii B Kutae
MPOU3BOJIUTENIL ~ KOMMEpPYECKMX  OECHUJIOTHHUKOB,  cooOmimia, 4yro  Oomee 10 Thicsu
onepatopoB BIIJIA ucnons3ytor BIIJIA DJI cepun MG, npenHazHaueHHbIE 17151 IPUMEHEHUS B CEILCKOM
xo3siicte. [lo onenkam kommnanuu, npoaaxu Takux BITJIA B 2020 rogy 1oCTUTHYT 45 ThICSY MITYK.

Kuraiickuii npous3BoAWTENs HAMEPEH M Jajibllie HapalluBaTh WHBECTHLUU B pa3pabOTKy
cenbekoxo3siicTBeHHbIX BITJIA u oOydeHue omnepaTopoB [Uisl HUX, 4TOOBI MOMOYb (hepMepaM MOBBICUTH
3¢ (HeKTUBHOCTH 0OPAOOTKH cenbX03yroauii mectuiuaamu, nepenaet China Daily [9, 10].

B nHos16pe 2015 roma DJI BeimycTtriia cBo¥ mepBbIii cenbckoxossiiictBeHHbI BITJIA MG-1, a B
2016-M mOMOTHMIIA ACCOPTUMEHT ero Moaudukanuend noj HazBanueM MG-1S, ocHaieHHO# nepenoBoit
cucremoit ynpasinenusa BIIJIA, pagapom u ceHcopamu.

B xonne 2017 roga DJI npeacraBuna emie 6onee coepiieHHbld BITJIA cenbckoxo03siicTBEHHOTO
HasHaueHnss MG-1S Advanced ¢ yinydimieHHBIMH pagapoM, pACTIBUIUTEIBHOM W JUHAMHYECKOU
CUCTeMaMH, TOBBIIAIIHUMH 3PPeKTUBHOCTH paboThl BITJIA u ero tounocts. [1o qaHHBIM KOMMIaHUH, C
MOMOUIBIO 3TOM MOJENN ONEPATOPHI MOTYT €KETHEBHO 00padaThIBaTh XMMUKATaMU ITOCEBBI HA TUIOIIAIU
0K0J10 40 reKkTapos.

DJI Bumur OonbliMe NEPCHEKTUBBI IS cenbckoxo3sicTBeHHBIX BIUIA wu  mnanupyer
AKTUBMU3UPOBATh YCUJIMS IO MOATOTOBKE OOJIBILIEro 4Kcia ONepaTopoB Jjs HUX. B MHTEpBBIO M3/1aHUIO
Bunie-npe3uaeHt DJI JIyo [Ixxenxya (Luo Zhenhua) 3asiBui, 4to cipoc Ha cenbckoxo3siiicTBeHHbIX BITJIA
IIPOCTO OTPOMEH.

ITo nmanubiM DIJI, Ha nmomto ee BIUIA cepum MG npuxomutcs okono 70% mnpomax BITJIA
CEJIbCKOXO035HUCTBEHHOr0 Ha3HaueHus B Kutae.

C monepHuzanueil cenbckoro xossiiictBa B KHP pwiHOK mepenoBbix ycTpoiicTB aiis depmepoB
NepEeKUBAET 3HAYUTENbHBIN nogbeM. Oxunaercd, 4to B 2023 roay nokasarenb npoHukHoBeHUs BITJIA B
arponpoMblnuIeHHOM Komiuiekce Kurtas npeBbicuT 40%, a mpoaaku TakMX YCTPOWCTB B JICHE)KHOM
BBIPAXCHUU JOCTUTHYT 16 mMipj roaneii ($2,4 mupn) [4].

3AK/TIO9EHUE

W3 BbIIECKa3aHHOTO MOXHO CJIeNaTh BBIBOJA, 4YTO HH(OPMAIMOHHBIE TEXHOJOTMHM AKTUBHO
BHEJPSAIOTCS BO Bce cepbl KU3HU JroAed. MOHUTOPUHT B TaKUX CHCTEMax SIBJISIETCS HEOThEMIIEMOMN
yacTelo. HanOonee pacnpocTpaHEHHBIMH CHCTEMAaMU B CEJIBCKOM XO3SHCTBE SBISIOTCS CHCTEMBbI
HaOmonenuss c¢ npumeHeHueMm BIIJIA. Ucnonb3oBanue OecHUIIOTHBIX —ammapatoB — Haubouee
SKOHOMHUYHBIN U 3()(HEeKTUBHBIN CIOCOO CIEKEHUS 3a IITAHTALMSIMU U3 BCEX CYIIECTBYIOIUX METOIOB.
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