broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 5. Ne12. 2019
https://www.bulletennauki.com DOI: 10.33619/2414-2948/49

VIK 631.816 https://doi.org/10.33619/2414-2948/49/21
AGRIS U30

JUCTAHIOMOHHBIE HABJIIOAEHUSA 3A COCTOAHUEM
CEJBbCKOXO3AVMCTBEHHBIX KYJILTYP

O©Fbaéaesa A. /., kano. c.-x. Hayk, A3epbaiidxicancKuil 20Cy0apCmeeHHblil acpapHblll YHusepcument,
2. I'anooca, Azepoaiioscan, baygun@mail.ru
O©Iyceitnos A. H., kano. c.-x. nayk, A3epbaiioxcancKuii 20Cy0apcmeenHblli acpapHbulii
yHugepcumem, 2. I inoca, Azepbatiodcan, h.efgan@mail.ru

REMOTE OBSERVATIONS OF THE STATE OF AGRICULTURAL CROPS

©Babaeva A., Ph.D., Azerbaijan State Agrarian University, Ganja, Azerbaijan, baygun@mail.ru
©Guseinov A., Ph.D., Azerbaijan State Agrarian University, Ganja, Azerbaijan, h.efqgan@mail.ru

Annomayusn. TlokazaHbl dTambl TONYYSHHS HM300paKEHUS OTACIBHBIX MOJEH, PErHOHOB U
OKPYrOB TIpHM IIOMOIIM CHYTHHKOB C OIpEACIEHHONH IHMKIMYHOCTBIO. PaccmarpuBaercs
BO3MOXKHOCTh MOJy4eHHS HWH(POPMALUU O COCTOSHHM YTOAMW, B TOM YHCIIE HICHTU(DHUKALUH
KYJIBTYp, ONPEACTCHHUS TIOCEBHBIX IUIOMAEH CEIbCKOXO3SIMCTBEHHBIX KYIBTYp M COCTOSHUS
ypoxas. B 3akimroueHMM [enaeTcst BBIBOJ, UYTO (PUTOMATONIOTMYECKHA KOHTPOJIHh C ITOMOIIBIO
CHEMOUHBIX CPEICTB SBISIETCS Oosiee (PPEKTUBHBIM, TaK KaK MOSBISETCS BO3MOXXHOCTD TOIYYHUTh
caMoe IIOJHOE TMPEJCTaBICHHE O TpaHHUIaX paclpocTpaHeHus OO0Je3HH. DTO CYIIECTBEHHO
YIPOIIAeT MpOIecC IUIAHMPOBAHHWS W OPraHU3alUi0 paboT IO CHaceHUIo ypoxkas. Taroke 3To
MO3BOJMT  COXPAaHUTh B  CEIBCKOXO3SIMICTBEHHOM  O0OpPOTE  JECATKH  ThICAY  TEKTapoB
BBICOKOIIPOTYKTUBHBIX 3€MEJIb.

Abstract. Shown are the stages of obtaining images of individual fields, regions and districts
using satellites with certain cyclicity. The possibility of obtaining information on the state of
the land, including crop identification, determining the sown area of crops and the state of the crop,
is being considered. In conclusion, it is concluded that phytopathological control using filming
means is more effective since it becomes possible to get the most complete picture of
the boundaries of the spread of the disease. This greatly simplifies the planning process and
the organization of work to save the crop. It will also allow preserving tens of thousands of hectares
of highly productive land in agricultural circulation.

Knrouesvie cnosa: nousbl, I'UC, 3emenbHble Yroibsi, pacTUTEIbHOCTb, a3POKOCMHUYECKHE
CHMMKH, 3eMJI/IeTIHe, CEeIbCKOXO3sICTBEHHOE Ha3HaYeHue, Tornorpaduyeckie KapThbl, TOYBEHHBIE
KapTBhl.

Keywords: soils, GIS, lands, vegetation, aecrospace images, agriculture, agricultural purposes,
topographic maps, soil maps.

N3 Bcex KOMIIOHEHTOB Ipupoabl PACTUTCIIBHOCTDH HauoOoee YYBCTBUTCJIbHA KO

BCEBO3MOKHBIM BO3JIEHCTBUSAM, U MO3TOMY C TOJHBIM MPABOM CUHUTAETCS JYYIIUM €CT€CTBEHHBIM
IIOKa3aTeNIeM WIH, KaK TOBOPAT, HHANKATOPOM COCTOSIHUS OKPY>KaroIel MPUPOIHOU cpenbl [1].
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Memoouka uccneoosanus

CnyTHMKOBBIE JTaHHBIE MCIIONIB3YIOTCA JUIsl TOYHOT'O YIIPaBIEHHUS U MOHUTOPUHIA PE3YIIbTAaTOB
BEJICHMSI CEJIbCKOIO XO34HCTBAa HA PA3JIMYHBIX YPOBHSAX. JTU JaHHBIE MOTYT OBITH MCIOJIb30BaHbI
Ul ONTUMM3AlMU (EepMEPCKOro XO03sIMCTBA U MPOCTPAHCTBEHHO-OPUEHTHUPOBAHHOIO YIPABJICHUS
TEXHUYEeCKMMHU omepauusamu [2]. M3o00pakeHHs MOTrYT MOMOYb OINPENEIUTh MECTONOJIOKEHHUE
ypoXasi ¥ CTENEeHb MCTOIICHUS 3€MeNb, a 3aTeéM MOTYT OBITh HCIIOJIB30BAHbI JUIsl pa3pabOTKu U
peanu3anyy IUIaHa JCYEHHUs, U1 JIOKAJIBHOM ONTUMHU3aLMK UCII0JIb30BaHUS CEIIbCKOX03AMCTBEHHBIX
XUMHKATOB.

OpHol M3 BaKHEHWINNX 3a7a4 JUCTAHLMOHHOTO M3YYEHUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP,
0CcOOEHHO 3EpPHOBBIX, SBISICTCS IMPOTHO3MPOBAHHE WX YpOKalHOCTH. B pemeHun sTod 3amauu
MOJKHO BBIJICJIUTH JIBa OCHOBHBIX BapuaHTta [3].

Hano cka3aTh, 4TO CHEKTpaJIbHbIE XapaKTEPUCTHKHN M OTpaXkaTesbHas CIOCOOHOCTh PaCTEeHUN
B LIEJIOM 3aBUCAT OT ONTHUYECKHUX CBONCTB JIUCTHEB, CTEOJEH M Jpyrux 5JIE€MEHTOB, OT MX
OpPHEHTAIlMH U CTPYKTYpHI. Ilo Mepe pa3BUTHSA pacTeHHH yBeIWYMBAaeTCs UX OMoMacca, TO eCTh B
HUX HaKaIlUIMBAIOTCS XJOPOQWIT M ApPYrHe INUTMEHTHI, YTO, B CBOIO OYEpEIb, NMPUBOIUT K
M3MEHEHHUIO TOIVIONIATEIbHOW M OTpaXkaTelabHOW crnocoOHOCTelW moceBoB. M3MeHeHue creKTpoB
SPKOCTHU CEJIbCKOXO035ICTBEHHBIX KYJIbTYP B IIPOLIECCE UX BETETALMU MPU OOIUX 3aKOHOMEPHOCTSIX
MPOKMCXOIUT MO-pasHomy [4].

Tak, xo3ddumenT crnekTpambHONH SPKOCTH BCEX PACTEHHWH IOYTH OJWHAKOB B IEPBBIN
nepuos Beretanuu. Kpome TOro, BBISICHHIJIOCH, YTO OTpa)kaTelbHAas CIIOCOOHOCTh 3aBUCHT OT
00BEMHOM MIIOTHOCTH (PUTOITEMEHTOB — IOCEBBI C PA3HOM BEreTaTHMBHOM Maccoil MMEIOT pa3HyIo
CHEKTPAIBbHYIO SIPKOCTh. TakuM o00pa3oM, MO KO3(PQPHUUHUEHT CHEKTPAIbHOM SPKOCTH MOKHO
OLIEHUBATh (PU3UOJOTHUECKOE COCTOSIHHE PACTCHUH, CIEAWTh 32 MX pa3BUTHEM, ONPEACIATH
BUZIOBOM COCTaB JTHUX COOOIIECTB, PETUCTPUPOBATh OYard MOPAKEHHs, TPOTHO3HPOBATH
ypoxaiHocTh [5-7].

Obvexm uccnedosanuu
BcnencrBrue MHOTHX HCCIICIOBAHUA PACTUTEIILHOCTH ONTUYSCKUMH METOJaMH BBISICHHIIOCH,
970 Ha (OTOMETPHUYECKHE MPU3HAKH PACTEHHN HE BIUSIOT BHEIIHME W TEXHUYECKHE YCIOBHS
cbeMkH. [IpoBepka 3TOro BBIBOJA ObLIAa OCYIIECTBICHA Ha MarepHaliax MHOTO30HAIBHBIX ChEMOK

TecToBoro yuactka B CeBepo-zamanHbiii ckiioH Manoro Kaskaza u Munb-MyraHckas paBHUHA.
(Pucynok 1, 2) [1, 8].

Pucynok 1.MoOHUTOpHHT pallOHOB IMOCEBHBIE TUIOMIAAN CeBepO-3amaaHoro ckjaona Masoro KaBkasa c
MIOMOMIIBIO IUCTAHITMOHHOT'O 30HAUPOBaHUA
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Pucynok 2. MOHHTOpHHT pailOHOB TOCEBHBIE IUIOMIAAM Mmib-MyTaHCKas paBHHHA C MOMOIIBIO
JMCTaHIIMOHHOTO 30HIUPOBAHUS

W ceromus y:xe MOTYT OBITh pa3padOTaHbl CUCTEMBI JUCTAHIIMOHHBIX METOMIOB U ammaparypa
JUTSL HETIPEPBIBHOTO KOHTPOJISI 32 COCTOSTHUEM CEJIbCKOXO3SHCTBEHHBIX KYIBTYp, KaK Ha TEPPUTOPUHI
OT/ETIbHBIX PETHOHOB, TaK U B 00jee KPYIHBIX MacITadax.

OnnumM w3  Haumbosnee UMHGPOPMATUBHBIX MApaMETPOB, XAPAKTEPU3YIOLIUX pPa3BUTHE
PacTUTENILHOTO MMOKPOBA U YPOXKAi, SIBISETCS WHACKC IJIONIAIU JHCTHEB C YIETOM JIUIIb OJHOW MX
CTOpPOHBI Ha €JUHMIlY IUIOUIaTu TO4YBBL. [lOCKONBKY TOJNE€ OTpPaXEHHOW paaualud MHOTHX
CeJIbCKOXO35IMICTBEHHBIX KYJIBTYp 00pa3yeTcsi IPeMYILECTBEHHO 3a CUET JIMCTHEB, TO 0COO0 BaXKHOE
3HaueHHUEe MPUOOPETAIOT UCCIIEIOBAHUS UX ONTHYECKUX CBOMCTB U MPOCTPAHCTBEHHON OpPUEHTALUH.

[To mpsimMpIM e POBOYHBIM NPU3HAKAM OOJIBIIMHCTBO CEIHCKOXO3SICTBEHHBIX KYIBTYD,
0COOEHHO OJNM3KHE 1O CTPYKTYpHBIM XapaKTEpUCTHKAaM, Jake€ Ha KPYMHOMAcIITaOHBIX
a3po()OTOCHMMKAX OIO3HAIOTCS HEYBEPEHHO. JlOCTOBEpHOCTh OIIO3HABAHUS BO3pACTAET IIPH
BU3YyaJIbHOM aHaJIM3€ LBETHBIX n300pakeHui (Pucynok 3).

PI/ICYHOK 3. MOHI/ITOpI/IHl" Pa3JIMYHBIX TMOCCBHBIX rmoma/:[ei/i C IOMOIIBKO JUCTAHIIMOHHOI'O
S3OHAUPOBAHUSA
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OCHOBHBIMH  CEITbCKOXO3SIICTBEHHBIMU  TIPWJIOKCHUSIMUA  JUCTAHIIHOHHOTO  30HIMPOBAHUS
SBIISIIOTCSI CIIETYIOLIHE:

PACMUmMenbHOCMb:

- kiaccuuKanus THIA KYJIBTYp,

- OIICHKAa COCTOSHUSI IIOCEBOB (MOHHMTOPHHT CEIIbCKOXO3SHCTBEHHBIX KYJBTYP, OIICHKA

yiiepba),

- OLEHKa ypOXKanHOCTH,

novea:

- OTOOpaKEHHE XapaKTEPUCTUK TIOYBHI

- OTOOpa)KEHWE TUIIA TIOYBBI

- 3pO3us II0YBBI

- BJQXKHOCTb IIOYBBI

- 0TOOpaKeHHE MPAKTUKH 00PaOOTKH MOYBHI.

I[Io mepe ymeHnbiieHusi wmacmrabda QoTorpadUpoBaHUS WM CHIDKCHHS Pa3pelIeHHs
CbEMOUYHOI CHCTEMbl IPOUCXONUT SPKOCTHAs HHTErpanus IOJIeH, OCTAaloTCs 3a IpeaesamMu
paspelieHuss CTPYKTYpHbIE OCOOEHHOCTM CaMUX pacTeHMH, uX mnocafok (mocesoB). Ha
MEJIKOMAaCIITAOHBIX a9POKOCMUYECKUX CHUMKAX €AMHCTBEHHBIM MPSMBIM IIPU3HAKOM OCTAETCsI TOH
(uBeT) M300pakeHUsI.

W3 ananu3a cnekTpajibHOM OTpakaTeJbHOM CIIOCOOHOCTH KYIBTYpP BHJHO, YTO TOH IIMPOKO
30HAJIBHBIX (OTOM300paKEHUH HE MOXKET OOECleYUTh OJHOBPEMEHHOIO pACIO3HABAHUS BCEX
KYJIBTYp € HYXKHOH IocToBepHOCTBIO (90-95%).

OT OJHO30HAJIBHOW CBEMKU MEPEXOASIT K MHOro30HabHOH. CrHekTpajibHble NPU3HAKU
CTaHOBATCS OCHOBHBIMH. J|OCTOBEPHOCTH ONO3HABaHUs OOJIBIIMHCTBA KYIBTYP C UX ITOMOLIBIO IIPU
IIPaBUIBHOM BBIOOpE CHEMOYHON CHCTEMBl M YCIOBUH CBHEMKHM JOXOIUT A0 75-95%. Onnako
HEKOTOpbI€ KYIBTYphl BCJIEJICTBHE CE30HHOIO COJNMIKEHUS HMX CHEKTPAIbHBIX XapaKTEPUCTUK
pacrno3HaroTcsi HeHaAe:)kHO. OHUM U3 MyTeil MOBBILIEHUS JIOCTOBEPHOCTH PACIIO3HABAHUS TAKUX
KYJAbTYp SIBJISIETCS MCIOJb30BaHHE pPA3HOBPEMEHHBIX CBhEeMOK. KOHKpETHbIE CpPOKH ChEMOK
ONPENEIAIOTCA 110 PE3yJIbTaTaM M3yYeHUs CE30HHOIO XOJa CHEKTPAJIbHOM OTpa)kaTelbHOU
CIOCOOHOCTU OJIN3KMX IO ONTHYECKUM XapaKTEePUCTHKAM KYIBTYp U IPYTHX OOBEKTOB, IOSBICHUE
KOTOPBIX B pailoHE Chb€MKH BO3MOXKHO. [4]

Jlo MOMeHTa MakCHUMaJIbHOTO Pa3BUTHUSl PACTEHUI MEXAY 3TUMU MHAMKATOPAMU CYIIECTBYET
TeCHasl B3aMMOCBS3b, U TOJIBKO MPHU CO3PEBAHUM CEIIbCKOXO3HCTBEHHBIX KYJIBTYp, KOIJIa HAUWHAET
MEHSTbCS [[BET PACTUTENLHOCTH, MOSIBIIsIETCS] HOBBIN MHUKaTop (PucyHok 4).

Pucynox 4. MOHHTOPHHT TIOCEBHBIX IUIOMIAJEH K BETCTAIIMOHHOMY IIEPHOLY C TIOMOIIBIO
JIMCTAaHIIMOHHOTO 30HIUPOBAHUS
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ToBopst 00 M3MEpEHHSIX, KOTOpPhIE ObUIM OCYIICCTBICHBI YYCHBIMH M HCCIEIOBATCISIMU B
paMKax BKCHepI/IMeHTa 110 pacnosHaBaHmo yp0>1<a51 Ha 6OJII>H_II/IX IJIomansx, cne,uyeT OTMCTUTB, UTO
OHH 6BIJII/I BBIITOJIHCHBI Ha 60JIBH_II/IX mIomansiax, 3aHATBIX IIOCeBaMHU paSJII/I‘-IHBIX
CEIBCKOXO03SHUCTBEHHBIX KYJIBTYp — HaJl ITOJISIMU MIICHHIIBI, KYKYPY3bl, M OBCa.

B sToT nepuon ycunuBaeTcsa Takke MOMIONIEHUE paauallii BOAOM, COIEpIKAILICCS B JINCTBE.
Bo Bpemsi yBsmaHHS pPacTUTEILHOCTH YMEHBIIACTCS COACpX)aHUE XJIopoduiiia W U3MEHseTCs
COI[ep)KaHI/Ie 1 COOTHOUIICHUC I[pyFI/IX IIMTMCHTOB.

Bo Bpemsi 3TOro ke SKCIEpUMEHTa HCCIEAOBAaTEIsIM C IIOMOIIBI0 CIYTHHUKOB YAAJIOCh
BBISIBUTH TOBPEK/ICHUS HACAKICHWHM HEMApHBIM IICIKOMPSAIOM, a TaKK€ OCCHHHE TOBPEKICHUS
msageHuneir. C  MOMOMmBI0 KOCMHUYECKOH CHhEMKH OBUIO TIPOBEACHO KapTHPOBAHHME IOJICH
xjonmyarauka (Pucynok 5).

Pucynok 5. MOHHTOPWHT TIOCEBHBIC IUIOMAAMA XJIOMYATHUKA C IOMOIIBIO JUCTAHIIMOHHOTO
30HIUPOBAHUS

OTcrofa ciemyer, 9To U 10 OTHOUICHHUIO SPKOCTEH MOXKHO MPOCIEIUTh TUHAMUKY Pa3BHTHUS
CeNTbCKOXO3SICTBEHHBIX KYIBTYP.

OcHoOBHasl BbITOJla OT NMPUMEHEHHs TUCTAHLMOHHBIX, B TOM YHCJIE U KOCMHYECKUX, METO/I0B
HaOMIONIEHNs, KaK YK€ OTMEYaJloCh, COCTOMT B HCKJIIOYUTEIBHOM TOYHOCTH H3MEpeHHd Oe3
MOBBIIIIEHUS] PACXO/IOB, CBA3aHHBIX C Ha3eMHBIM oOcienoBanueM. Kpome Toro, oHM CrocoOCTBYIOT
COKpAIlIEHHIO CPOKOB TIPOBEICHHS pPadOT MpH CHIKEHWW 3arpar. [Ipm momommy cryTHHKa Ha
MoJy4eHrne HeoOX0AUMOM MH(POPMAlLMU HbIHE 3aTPayMBAETCsl BCETO 10 HECKOJIbKO YEIOBEKO-UacoB
B JekalOpe, (eBpasie U MapTe, YTO KOHEYHO K€ HECPaBHHMO CO BPEMEHEM, HEOOXOJUMBIM MpHU
MIPOBEJICHUH Ha3eMHOI'0 00CIIeI0BaHUS.

B oTOlf CBfi3M MHTEpec NPEACTaBISIET OMNbIT CPAaBHUTENBHOM KilaccH(UKAIMM ITOCEBOB
MIIEHUIbl, KYKYpy3bl M HEKOTOPBIX JAPYIHX CEJIbCKOXO3SHCTBEHHBIX KYIBTYp IO JaHHBIM
KOCMUYECKHUX U Ha3eMHBIX U3MEPEHUM, MPOBEJICHHBIM HECKOMIBKO JIeT Ha3aa. OH Mmokasai, 4To B Mae
— HWIOHE — B KOHIIE MEPHOIa CO3PEBAHMS JUISl MINSHHUIBI W B Hadalle — JJIsi KyKypYy3bl, TaHHbIE
Ha3eMHBIX W3MEpPEeHMH 00ecTieunBarOT Oosiee HANEKHYI0 WH(OOpPMAIMIO, YeM KOCMHYECKHX, a B
aBrycre, Korja MepHoj CO3PEBaHMs KYKYpy3bl 3aKaHUMBAETCS, MPEANOYTUTENIbHEE OKa3bIBACTCS
KocMuyeckas nHpopmanus (Pucynok 6).

Jlpyrue CHUMKH, OTIMYaBIIHECS BBICOKHM IPOCTPAHCTBEHHBIM pa3peIIeHUEeM, OKa3ajicCh
HanOoJiee TPUTOIHBIME JUTS BBISBICHUS MENKHX KOHTYpOB. [lo MH(paKpacHBIM CHUMKaM YETKO
neumngpupoBantack 6eperopas TUHUS pek, Bogoxpanuiuil (Pucynok 6).
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Pucynox 5. MOHHTOpUHI KyKypy3HbIE€ IIOCEBHBIE IUIOLIaAM C IIOMOIUBIO AWCTAaHLMOHHOTO
30HAMPOBAHUSA

MHOT030HaJIbHBIE a9POCHUMKH OBIITH MCHOIB30BaHBI IS IeMIH(PUPOBAHNS OCHOBHBIX THUIIOB
[OYB U UX TpaHMLl. DTH Pe3yJabTaTbl ObUIM MCIIOJIB30BaHbl Ul YTOYHEHUS IOYBEHHOW KapThl.
MHOro30HaabHbIE CHEMKH C TONOBBIM HHTEPBAJIOM IO3BOJIMIM BBIIIOJHUTH MCCICIOBaHUS I10
JUHAMUKE HEKOTOPBIX MPUPOTHBIX U SKOHOMHUYECKHX 00BEKTOB. [10mydeHHBI MaTeprasl mo3BOIII
HauaTb COCTaBJICHHE €IMHOM MEXOTpacaeBOW NPOrpaMMbl KOMIUJIEKCHOIO MCIIOJIb30BAHUS
KocMu4eckoi nupopmanuu [5].

Pucynok 6. MOHUTOPHUHT 3a peKOM U BOJOEMOM C IIOMOIIBIO JUCTAHIIMOHHOTO 30HIUPOBAHUS

Ha ocHOBe MHOrO30HaJgbHBIX a’pO(OTOCHUMKOB OBLIM  OIEHEHBl  BO3MOXHOCTH
pacrno3HaBaHMsI PA3HBIX BUIOB BO3/IEIBIBAEMBIX KYJIBTYP, OTPEAETIEHBI CTPYKTYPhl CAMUX KYJIBTYP U
COCTOSIHME 3€MeNlbh TOJUTOHAa. OTH pPa0OThl TO3BOJWIM TMPOAHAIU3UPOBATH BO3MOKHOCTH
OTIpEICICHUS] PACTEHU HAa MHOTO30HAIBHBIX a’podoTocHUMKax. Bo BpeMs mccinemnoBaHuii ObuH
OTIpEIICHBI M BUBI IPEBOCTOSA, a TAKXKE pazpaboTaHa METOAMKA CO3aHuUsl TOMOTrpaduIeCKuX KapT
CTepeorpaMMETPUIECKUM CIIOCOOOM IO CHUMKAM DPa3HBIX KaHAOB. DTH PabOTHI U MX TEpPBHIE
pe3ybTaThl CBUJETENBCTBYIOT, UYTO BCE MaTepHAllbl KOCMHYECKUX CHEMOK U HM3MEpEeHUil ObuH
YCHENTHO MPUMEHEHBI B HAyYHBIX IeisiX. [IpruueM BaXKHO OTMETHTB, UTO OMPEICICHHE BCEX ATHUX
JIAHHBIX OBLJI0O TIPOU3BEACHO 3HAYMTEIILHO OBICTpee MW O00ONUIOCH JEIIeBIe, YeM P
HEMOCPEACTBEHHOM O0CJIeIOBaHNH Ha MECTHOCTH, J]a U CAMU CHUMKH MO3BOJIUIIU MOMYYUTh TAKYIO
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KaueCTBEHHO HOBYIO MH(OPMAILIUIO O COCTOSIHUM OOBEKTOB M SBJICHHI, KaKylO0 HElb3s MOTYyYUTh
HUKaKMMH JPYTUMHU CpEACTBaMHU [6].

Jlnst pa3BUTHSL )KUBOTHOBOJICTBA, 3aHUMAIOLICH MSITOE MECTO B MUPE 110 KOJMYECTBY CKOTa Ha
JyIlly HAceJeHUs, OrPOMHOE 3HAYeHHUE HMEeT HMHBEHTApU3allus IacTOMIL, aHaJIU3 COCTOSHUS
CEHOKOCHBIX YTOJIuH, MPOrHO3 KOPMOBOM 0a3bl Ha pa3iuyHble ce30HBI rona. JlemmudpupoBanue
CITYTHHKOBOW MH(OPMAIIH YK€ TIOMOIJIO BBIJICIUTh YYaCTKU, IEPCIEKTUBHBIC Ul BbIPAIIMBAHUS
3€pHOBBIX KYJIBTYp, OBOIIEH, (PYKTOB, a KpOME TOrO, NPHUKOBAJIa BHUMAHHE K Y4YacTKaM,
3aTPOHYTHIM 3PO3UOHHBIMU Mporieccamu (Pucynok 7).

. i

PI/IcyHOK 7. MOHI/ITOpI/IHr OPO3HMOHHBIX IMPOUECCOB C MOMOIIBIO JUCTAHIIMOHHOI'O 30HAUPOBaHUA

Takue ucciaenoBaHus, KOHEUYHO XKe, YK€ CErOJHS MPUHOCAT OLyTUMBbIC pe3ynbrarhl. OHAKO
OHM BaXHBI €lle U TOTOMY, YTO HAlOT BO3MOXKHOCTh MPOBOJAUTH MPAKTHYECKYIO MPOBEPKY
COOTBETCTBYIOIIEH TEXHUKH, B YACTHOCTH ammaparypbl, ¥ OAHOBPEMEHHO KaK ObI ONpeaeTuTh
HanpaBJieHUE €€ JATBHEUIIET0 Pa3BUTHS, COBEPIIICHCTBOBAHUSI.

Tax OBLIO OTpeIeNIeHO: YTOOBI OBITH IKOHOMUYECKH BBITOIHBIMHE, 00CIICIOBAHUS CO CITyTHUKA
JIOJKHBI OXBAThIBaTh 3HAYUTENbHBIC MJIOMIAAU. B MepcrekTuBe >Ke MpeArnoyaraercs CO3AaHue
100aNbHBIX WH(OPMAIMOHHBIX CHUCTEM JTUCTAHIIMOHHBIX HAONIOJEHHUM, KOTOpPbhIE MO3BOJISAT
MIPOTHO3MPOBATh POCT M Pa3BUTHE KYJIBTYpP B CBS3U C NMPHUMEHEHUEM YIO0OpCHUM, H3MCHCHHUSIMH
MOTOJTbI, CITOCOOHOCTHIO TIOYBHI YICPXKUBATh BJIAry, YaCTOTOH MOJUBOB — CJIOBOM, BCEM TE€M, UTO
BIIMSIET HA ypOXKa.

Kpome monydeHus: 94uCcTO OMEpaTUBHOM CEeNbCKOXO3sICTBEHHOM MHpOpManuu, ceiiuac oueHb
BaXHO CO3/aTh METOAWKY JAWCTAHIIMOHHBIX HM3MEPEHUH, YTOOBl TOPYYUTh HX B JaJIbHEHIIEM
ABTOMATHUYECKHUM CITyTHUKaM [7].

B mepBoM BapmanTte, Haubojee MPOCTOM U OBICTPOM, MPOTHO3UPOBAHHE OCHOBHIBAETCS HA
OTHOPA30BOM IHMCTAHIIMOHHOM W3YYEHHH COCTOSHUSI TOCEBOB — OINpEAENseTCs BBICOTA U
IJIOTHOCTH cTebnecTos, T. €. oobeMa Omomaccel. [lo Guomacce CymaT o BEpOSITHOM BBIXOZE 3€pHA,
roJyiarasi, YTo Mexjay OHMoMaccoll M BBIXOJIOM 3€pHa CYIIECTBYET ONpeiesieHHas B3auMOCBs3b. B
HEKOTOPBIX CIy4asX TaKod BapHaHT JaeT HEIUIOXUe pe3yiabTarbl. Ho OBIBalOT W HEyaadHbIE
pellleHus, KOTAa yKa3aHHas B3aMMOCBSI3b HAPYIIAETCS BCIEACTBHE, HAPUMEP, HEOIArompHsITHBIX
Ui (OPMHUpPOBaHUS KOJIOChEB W HaJMBa 3€pHAa IMOTOJAHBIX YCIOBUH B OMNpEENIEHHBIE
BEreTaloHHble mepuoabl. O4YeBHIHO, YTO MPOTHO3MPOBAHME HAa OCHOBE OJHOPA30BOIO
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HEMOCPEJCTBEHHOIO HU3y4YeHHs IIOCEBOB MOXET OBbITh MCIIOJIb30BAHO, KOIZa cama Ouomacca
SIBJISICTCS BBIXOAHBIM ITPOIYKTOM, HAIPHUMEp, MIPH OTIPEICIICHUH YPOXKAHHOCTH (PypaskHBIX KYIBTYP.

OcCHOBOI BTOpPOrO BapHaHTa SBJSETCS MareMaTHYECKOE MOJAEIUPOBAHUE MPOLECCa Pa3BUTHS
KyJlIbTYp. B Mozensx y4uThIBaloTCSl BCe OCHOBHBIE (DaKTOpBI, (HOPMUPYIOLIME ypOoXkKaii: MOYBBI U UX
COCTOSIHUE, IUHAMMKa IIOToAbl B MEpUOJ Bereranuu, (PaKTHUYECKOEe COCTOSIHHE IIOCEBOB IIPU
IIPOXOKJEHUM OCHOBHBIX BETETAI[MOHHBIX CTaguil. Takue MOJENN OTHOCATCS K JHMHAMUYECKUM,
(YHKIMOHUPOBAHHE KOTOPBIX 0a3upyeTcss Ha PETYISpHOM MOCTYIUIGHUH MH(OpMAMK O TEKyLIeM
COCTOSHUM T1OCeBOB W mnoronapl. Takas wuHpOpManMs IOCTAaBISETCS € PECYpCHBIX U
METEOPOJIOTUYECKUX CIyTHUKOB. bBonbllioe 3HauyeHHE B IMOBBIIECHUM JOCTOBEPHOCTH IPOTHO30B
MMEIOT aBUAIMOHHBIE TEXHWYECKHME W BHU3yaJbHble HAOMIOICHHUS 3a COCTOSHHEM IIOCEBOB,
YBIIQYKHEHHOCTBIO TI0YBBI, TEMIIEPATypPHBIM PEXKUMOM. Pe3ynbraTsl TakKuX HaOMIONEHHNA TO3BOJISIOT
OJHOBPEMEHHO OIIEPATUBHO IPUHUMATh MEpbl K YIYyYUICHHIO COCTOSIHMSI IIOCEBOB U 3alllUTe
pacrenuil. [1o3ToMy MporHo3upoBaHue B 3TOM BapuaHTe OyleT Takke AMHaMU4ecKUM. IIporHoss
[IEPUOJUYECKH KOPPEKTUPYIOT C YYETOM IOCIEIHUX JAHHBIX O TEKYLIEM COCTOSHHMM IIOCEBOB H
INPUHATBIX ~ arpOTEXHUYECKUX M arpOXMMUYECKHX Mepax MO  YIYYUIEHHIO COCTOSIHHSL.
[IpOorHO3HUPYIOT TakKe CPOKM BEPOATHOIO CO3PEBAHUs 3E€PHOBBIX M ONPEIEISIIOT ONTHUMAaJIbHBIC
cpoku yOopku. Takue HpPOTrHO3bl BBLAAIOTCA 33 TPU MeEcCsla J0 BEPOSITHOTO IOCHEBAHUSA U
KOPPEKTUPYIOTCA yepe3 Kaxbplil Mecsi. [locaeqnuil mporuo3 — 3a nosiMecsia 1o Hayajia yOOpKH.

[Ipy IUCTAaHIIMOHHOM WM3YyYEHHH IIOCEBOB BO3MOXKHOCTH IIOJICYETA PACTEHUU IPAKTUYECKH
ncKirouaercs. M3pekeHHOCTh ITOCEBOB OLIEHMUBAETCSI KOCBEHHO, YEPE3 U3MEHEHNE MHTEHCUBHOCTH
U CIIEKTPAJIBHOIO COCTaBa OTPAXXEHHOIO M3JIyueHUs, 00yCIOBICHHOE U3MEHEHHUEM O y4acTus
KOMIIOHEHTOB CHCTEMbI [I0YBA-PACTUTEIBHOCTh — TEHH B (POPMHUPOBAHUU 3TOTO U3JIyUEHHUS.

bonee nOCTOBEpHBIE OTAJOHHBIE 3HAYEHHs IIOJNYYAlOTCS IIPU  HENOCPEACTBEHHOM
CHEKTPOMETPUPOBAHUU IMOCEBOB C PA3JIMYHONW M3PEHKEHHOCTHIO HA TECTOBOM Yy4yacTKe. 3aMETHUM,
YTO IOCEBBI OTHOCATCS K CIOXKHBIM F€OCHCTEMAM — IMOJUXpOoMaTH4YecKUM. CIIeKTpaibHbIN COCTaB
U3JIy4EHUs, OTPAXKAIOIIErocs IOZ Pa3HbIMU YIIAMH OTHOCHUTEIBHO OTBECHOIO HANpaBICHUS U
HanpaBieHus Ha ConnHne, Oyner MmeHsTbes. [loaTomy Oonee monmHas MHPOpPMAIUS MOXET OBITh
MOJIy4y€Ha, HalpuMep, MO a’pOoPOTOCHUMKY TECTOBOIO yyacTKa IyTeM (OTOMETpPUpPOBaHUS
n3o0paxenus [9].

AHaJOrMYHO U3y4YalOTCAd YYAaCTKM C pa3IM4YHBIMU IOPAXKCHUSIMH, TOBPEKICHUAMH U
noseranueM pacreHuil. Ilomeranuwe pacTeHuii CylIeCTBEHHO mpeolOpa3yeT CHEKTPalbHYIO
OTpaXaTeJIbHYI0 CIIOCOOHOCTh MOceBOB. [louBa NpakTHMYECKH TOJHOCTHIO  3aKPHIBAETCS
pacteHussMH. CHeKTpajbHbII COCTaB OTpaXKaroIIErocss U3JIyuyeHHs: (POpMHUPYETCs B 3HAUUTEIIbHOU
cTerneHu cTeOysiMu pacTeHHH. CyleCTBEHHO W3MEHSeTCS CTPYKTYpa MOBEPXHOCTH, MOSBISIOTCS
M0-pa3HOMY (parMeHThl YYacTKOB IMOJIETMIMX TMOoceBOB. Ha OOBIYHBIX IIHPOKO30HAIBHBIX
a’po(POTOCHUMKAX TaKHE YUaCTKHU YBEPEHHO OIMO3HAIOTCS 110 MHTErpajibHOMY TOHY M CBO€0Opa3HOI
TEKCType POTON300paKeHHMSL.

AspodoTocheMKa TNpPH M3BECTHBIX JOCTOMHCTBAX — JOKYMEHTAJIBHOCTH pE3YJIbTaTOB
pEerucTpanyii, BBICOKOM JIMHEMHOM pa3pelieHuy, JOCTaTOYHO TOHKOW mepenadye W3MEHEHU
SIPKOCTH CHUMAaeMOW MOBEPXHOCTH — MMEET B JAHHOM IIPUMEHEHUH PsiJi HETOCTATKOB: HEBBICOKAS
ONEPaTUBHOCTh  Mepefayd HMHPOpPMAIMH, HCIOJb30BaHHE (OJHOPA30BOE) JIOPOTOCTOSIINX
cepedpocoiepKalliuX MaTepHaaoB U Jp.

PasBuTHE 03MMBIX 36pHOBBIX KYIBTYp KOHTPOJIUPYETCS, [0 KpallHEH Mepe, TpU-YEThIpe pasa.
B nepuon BcxonoB, A0 Hayajla KyIIEHUS, NMPOBEPSAIOT KAau€CTBO BHIIOJHEHHS IMOCEBHBIX pPadoT,
PaBHOMEpPHOCTh BHECEHHs YIOOpeHuil (10 OIHOPOAHOCTH pAa3BUTUS M IIBETa pacTeHUil),
3aCOpEHHOCTh MoceBoB. [1o pe3ynabraram oOcienoBaHMs B 3TOT MEPUOJ] TUIAHUPYIOT BBIOJHEHUE
arpoOXMMHYECKUX MEPONPUSITUA — paHHEBECEHHHE TOIAKOPMKH, 00paboTKy TrepOHIHaaMu.
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ITporHo3upytoT BO3MOXHOCTh HOJETaHUs PACTeHUH (10 HHTEHCUBHOCTU (HOPMHUPOBAHUS
BEreTaTUBHOM MacChl) U COOTBETCTBEHHO HEOOXOAMMOCTh 00paboTKM OCEBOB peTapaanTamu. [Ipu-
HUMAIOT PEIICHHE O IMEePeceBe YYAaCTKOB C MOTUOIIMMH WM CHIBHO HM3PEKEHHBIMH IOCEBAMHU.
AHaJIOTHYHOMY KOHTPOJIIO ITOJIBEPratoTCsl BCXObI IPOBBIX KYIBTYP.

OnHo-IBYX pa3oBble HAONIOAEHUS IOCEBOB B CEPEIMHE BEreTallMH MO3BOJISIIOT IPOCIEAUTH
XOJl Pa3BUTUSl pACTCHHUH, HAIMYWE M CTENeHb HX TMOpPaXEHUs OOJIe3HAMHU, BPEAUTEISIMHU,
MOBPEXICHHUS HEOIaronpusTHHIMU MTOTOAHBIMH YCIIOBUSIMH, 3aCOpPEHHOCTh. Ha ocHOBe coOpaHHOM
MHGOpPMALUU KOPPEKTUPYIOT IUIaH MEPONPHUATHH MO TEKyIIed MOIKOPMKE M 3aIlUTe PACTEHHH,
BHOCSIT YTOYHEHUS B IJIaH paclpeieleHusl yOOpOUHON TEXHUKH.

B npenyOopouHbIii TEpHOA KOHTPOJIUPYIOT COCTOSHHUE CTeOJIeCTOs W pPaBHOMEPHOCTH
CO3pEBAHMUS, BBISBIAIOT YUYACTKH IMOJIETIINX [TOCEBOB, OMPEACISAIOT A0 TAKMX YYaCTKOB B 0OIIEM
MaccHUBe.

CbeMouHBbIe CPEACTBA UCHONB3YIOT TAKXKE IPU KOHTPOJIE KAYECTBA BBIMOJIHEHUS arpOTeXHU-
YEeCKHUX, arPOXMMUYECKUX U JPYTUX MEPONPHUATHH, a TaKKe MPH U3y4eHUH d3PPEKTUBHOCTH HOBBIX
TEXHUYECKHUX CPEJICTB M TEXHOJOTHUECKUX BAPHAHTOB BHITIOJHEHUS STHUX PadoOT.

BaxuelimmmM kpurepueM orieHKH 3PPEeKTUBHOCTH CPENCTB (PUTO-MATOIOTHIECKOTO KOHTPOJIS
SBJISIETCA  ONEPATUBHOCTh IOJIydyeHHs HHGOpPMALMU O BCIBIIKaX 3a00leBaHUIl pacTeHHi,
MOPaXEHUH UX BpeAUTEeNIMU. TOJNBKO MPH TOCTATOYHOM OMEPaTHBHOCTU MOXET OBITh BBINOJIHEHA
CBOEBPEMEHHAsl JIMAarHOCTUKA 3a00jeBaHUM (MOpaKEHUs]) M MHPHUHATH MEpbl 10 COXPaHEHHIO
ypoxkasi. 3aro3/aBiias o0 OPTaHU3aIMOHHBIM MM TEXHUYECKHM NpPUYMHAM HH(OpMAIHsS MOXKET
OKa3aThCsl TaK)KE IOJE3HOW, HO YK€ AJI OLIEHKM BO3MOXHBIX MOTEph IPU IMPOrHO3UPOBAHUU
YPOXKaWHOCTH.

Beibop mapamMeTpoB  ChEMOYHOM  CHCTEMBI, ONPEIACIEHHWE YacTOThl M  BpPEMEHU
JUCTAHIIMOHHBIX HAOJIOJCHUN BBINOJIHACTCS HAa OCHOBAaHMU JAHHBIX O Pa3BUTUU PAa3JIMYHBIX
3a00J€BaHUN U MX MPOSBICHUAX Yepe3 U3MEHEHHE CIEKTPAJIbHOM OTpa)kaTelbHOW CIIOCOOHOCTH.
XapakTep H3MEHEHHsI BBIIBJISETCS IIyTEM CONOCTABICHUS PE3yJbTaTOB CHCTEMATHYECKOIO
CHEKTPOMETpUPOBaHMs OOJIBHBIX M 3J0POBBIX pacTeHui. Ilpu 3TOM Ba)XKHO yCTaHOBUTH, CKOJb
CBOEBPEMEHHO U KaKUMH CPEJICTBAMH MOKHO KOHCTaTUPOBaTh (hakT 3a00s1eBaHuUs.

Cy1iecTBeHHOE NMPEUMYIIECTBO (PUTOMATOIOTHYECKOTO KOHTPOJS C MOMOIIBIO ChEMOYHBIX
CPEICTB Iepesa TPaJUIMOHHBIM HA3eMHBIM O0OCJEe0BaHHWEM 3aKilodaeTcd B TOM, YTO 3IECh
CHELUATUCT MOXET IOJIYYUTh CAaMO€ IIOJIHOE IPEJCTABICHUE O TPaHULAX pacHpOCTPaHEHUs
Oosie3HU. DTO CYIIECTBEHHO YMPOLIAET MpollecC IUIAHMPOBAHMUS M OpraHu3anuio padoT 1o
craceHuro ypoxas. HaseneHue B OTOM €€ JTOJDKHOIO IOpPsAKA IIO3BOJIMT COXPAaHUTH B
CEJIbCKOXO3SIICTBEHHOM 00OpOTE JECSITKU ThICSY TE€KTapOB BBICOKONPOAYKTUBHBIX 3EMEIb,
pacrlojOKEHHBIX IMPEUMYIIECTBEHHO B  HaW0OJee OCBOECHHBIX OKYJIbTYPEHHBIX  YacTIX
3€MJICTIOIb30BAHNH,
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