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becimnornuku (BIIJIA - Becllunorusie JlerarenbHsle Amnmaparsl, JpOHBI) BCe
aKTUBHEE MPUMEHSIOTCS BO BCEM MHUpPE, BO BCEX MHAYCTpUsX. CenbCcKoe X034iCTBO UMEET
OTPOMHBIH NOTeHUMan npuMmeHeHus BIJIA s noBelmeHus kadecTBa BBHITOJHEHHS padoT,
oJry4eHust 0oJiee JOCTOBEPHOH MHPOPMALIUK O COCTOSHUY I10JIs, MOHMUTOPUHTA, a TAKXKe JUIs
BHECCHHS IIPETNIapaTOB (TAXKEJbIE IPOHEI).
Bune! BITJIA
MOXHO BBIIENHUTh 2 CaMBbIX OCHOBHBIX THIOB OCCHMIOTHBIX JIETATENBHBIX alapaToB IO
cBOeMY (OpM-(aKTopy - TO €CTh [0 IPHHIMILY €r0 YCTPOMCTBA: POTOPHBIH W CaMOJIETHBIMN.
Onu oTIMYaroTCs IpYyT OT ApYra MPUMEPHO TaK Ke, KaK BEPTOJIET U CaAMOJIET.
Poropusie BITJIA
bIIJIA poropHoro tuma 4acto umeer 4 wiu Goiee mponeiepos, 6oyee MOMIHbIE GaTapew.
BIIJIA poTopHOro THmna cioCOOHBI IETETH B JIIOOOM HAIIPaBICHUH, 3aBUCATH HA MECTE, A TAKIKE
IpeAIoaraoT BEpTUKaIbHBIM B3JIET U nocaaky. BIIJIA BepronerHoro tuna B nesisom 6osee
pacIpOCTpaHEeHBpl, Jy4Yllle MOAXONAT M HENPO(PECCHOHAILHOTO Omeparopa M YacTo
MCIIONB3YIOTCS st 00y4enus. Ha puc. **-** nokazansl pasnuunsie BuasI poTopHbIX BITJIA -

Foxtech Gaia 160 AG, DJI Phantom 4 PRO u Agrodrone Qarlygash 10L.

Camonetnsie BITJIA
BIUIA camoneTHOro THa MCHONB3YIOT JUIS NOJIETA MTOABEMHYIO CHITy KpbLIa, TIO3TOMY IS
II0JIETA OHM BCErAa NOJKHBI HAXOAUTHCA B ABHKEHUU. Takue BIIJIA varme OniBaroT nerye yem
POTOPHBIE, MMEIOT MEHBIIYIO IMOJE3HYI0O Harpy3Ky M OY€Hb TpeOOBaTENbHBI K rabapuraMm
JIFOOOT0 HaBECHOTO 0OOPY/I0BaHMs, TaK KaK adpoAuHamMuueckas Gopma anmapaTa He J0/KHA
ObITh HapylleHa KakuM JHMOO HaBeCHBIM ycTpoiicTBoM. Ilpu 3ToM, 00bunO, BITJIA
CaMOJIETHOT'O THUIIA Yalle UMEIOT OOJIBIIYI0 CKOPOCTh M BpEMS II0JIETA, YEM COTIOCTABUMBIE C
HHUMH I10 Macce poTopHble MamuHbl. Ha Puc. ** nokasan BITJIA camonernoro tumna SenseFly
eBeeX RTK.

bILUJIA camoneTHOro THma ciloXKHee B OOCHYXXKMBAaHMHM M TPEOYIOT CIIEHATbHBIX
HaBBIKOB 3aI1yCKa, 1I0CaIKH, HAaCTPOMUKH. 3aIlyCK TaKOr0 JPOHA OOBIYHO OCYIIECTBIAETCS C PYK
MM C TIOMOLIBIO CIIENUATBHOM KaTalyJjbThl, TaK KaK APOHY IS B3jeTa Tpebyercs MpHaaTh
IEPBOHAYANIBHYIO CKOPOCTh. [locanka oCnoxKHIETCs TeM, YTO IS Hee TpedyeTes: MOAXOASIIee
MECTO - HEYTO BPOAE [10CAJOYHOM MOJIOCHI )i CaMOJIETA - INIOCKOE POBHOE IIPOCTPAHCTBO HE
menee 20 M. B UIMHY, ¥ He MeHee 4-5 MeTpoB B upuHy. Takxe, npu nonerax BITJIA takoro
THIAa TpeOyeTCs YYUTHIBATH HaAlpaBJIEHWE BETPA, TaK - M IOJET W TMOCAnKa HOJDKHBI
ocymecTBiasATeCs [IPOTHUB Hnampasnenus Berpa. HamGonee mnpeamoyTuTensHble yCIOBHS
IIOCaKH - 3TO MOCaJiKa Ha MATKYIO TpaBy. JlonyckaeTcs ¥ mocaaka Ha 3€MIII0, OJHAKO ITOCIIe
KaXJJ0ro 1oJjiera 00s3are/ibHa 04MCTKA BHY TPDEHHHUX OTCEKOB YCTPOMCTBA OT NBUIM U YAATCHHE
HaJIUIIIIEHA TPS3HU.

Hasuranuonsoe 60pToBoe 000pyroBanue
Kpowme Toro, BITJIA MoryT oTiau4aTecst ApYT OT Apyra TOYHOCTHIO GOPTOBOTO HABUTAIIHOHHOTO
obopynoBauusl. JIrOOUTENECKHE MATMHBI HIMEIOT TOYHOCTH cTaHAapTHoro GPS, morpemsocts
KOTOpPOro MoxeT noxoauts 10 10 m Gonee merpoB. Bosnee moporuwe mpodeccuoHanbHbIE
MalIMHBI 4acToO HecyT Ha 60pTy GPS GoJiee BBICOKOH TOYHOCTH, YTO ITO3BOJISIET IPUMEHSTH HX
JUIL HaY4YHBIX U MPOMBIIIJICHHBIX OOCJIENOBAHMM U TOYHOTO KapTUpOBaHMS. [IOBBIICHHE
TOYHOCTH HaBUI'allMK M NNO3ULMOHUPOBAHHS, OJHAKO, BEAYT K YAOPOXKAHHIO H YCIIONKHEHHIO
okcrtyaTanuu BIIJIA, Tak kak wyacTto TpeOyrOT JOMOJHMUTENBHOTO HABUTAMOHHOIO



00Opy/I0BaHHs U NPOrPaMMHOIO OOecIeyeHHs. B IaHHOM pPyKOBOACTBE MBI PACCMOTPHUM
npuMeHeHue cucremsl Trimble AgGPS RTK.

HaBsecHoe o0opyaoBaHue /I CEILCKOTO X03iCTBA

Kamepsl

C BIIJIA npuMeHSIOTCS camble pa3IuyHbIE THUIBI KaMep. PaccMOTpuUM Te, KOTOpHIE MOTYT
HCII0JIb30BaThCS B HAILIUX YCJIOBUSIX:

RGB kamepsr

Takue xamepsl CHUMAIOT GOTO MM BUJEO B BUAUMOM CIIEKTPE. DTO 3HAYHT, YTO MOJIYYCHHBIE
(haiinel HMEIOT 3 BETOBBIX KaHaa R (kpacHsiii, red), G (3eneHslit, green), B (cunwuii, blue), To
€CThb IIOJIyYE€HHBIC MaTepHallbl MOXXHO IPOCMOTPETh Ha OOBIYHOM MOHHUTODPE HJIM LIBETHOM
pacrieyaTke.

My npTHUCTIEKTpATIbHBIE KAMEPEI

My npTHCIIEKTpaIbHBIE KaMepbl CHUMAaOT (GoTorpadud B BHAUMOMH M HEBHAMMON YacTIX
CIICKTpa, MO3TOMY MOJIy4YEeHHBIE (OTOrpaQHu 4acTo HEBO3MOXKXHO MIPOCMOTPETh Ha OOBIYHOM
MOHHTOpE. [l pabOTHI € MOJIyYEHHBIMHU JAHHBIMH Hy)XKHA JOTOJIHUTENbHAS 06paboTKa.

TepManibHbIE KaMepBI

Takue kameps! poTorpadupyroT TEIIOBOE U3y UeHHE OOBEKTOB. TeMIoBOE 3Ty YeHHE MOXKET
IOMOYb IIPX 00HAPYKEHUHU HApYLIUTENICH, IOXKape U B APYTHUX CIIyyasix, KOTr/ia TEIUIO SIBJISETCS
XapaKTEepPHBIM IIPU3HAKOM.

O6cnenoBanue noeii
Jns obcnenoBanus moned NPUMEHSIOTCS caMble pasnuyHble THnbl BIIJIA - oT mopormx,
Hay4HBbIX WJIA NPOMBILIJICHHBIX, 10 IPOCTHIX, JOOUTEILCKHUX MallvH. OCHOBHBIE OTIMYHUS
3aKJIFOYAIOTCA B TOM,

a) KaK{e THIbI JaHHBIX MOTYT CHMMAaTh CBOMMH KaMepaMH JieTaTeNbHbIe alaparhl,
4TO B CBOIO O4Y€peAb 3aBHCHT OT TOr0O, Kakue Kamepbl W IPOrpaMMHOE oOOecredeHue
MOJICPKUBACTCSA NaHHOM MAIIMHOM.

0) Kakue 3a7a4u CTOST TEpPE BaMHu.

I) IUIOIIAAb U penbed HCCIEAYEMOM TEPPUTOPHH,

1) TIOTOJHBIE YCIIOBHS,

€) MOCTYN K O3JIEKTPMYECTBY JUIS 3apsiaKu OaTapei, IyJbTOB, HOYTOYKOB HJIH
IJIAHIIETOB.
DoTorpaMmmMeTpus
OCHOBHOM MeTOX MOJIyYeHHs KapT U3 MCXOIHBIX NAHHBIX - CHUMKOB ¢ BITJIA Ha3bplBacTCS
¢ororpammerpus. PoTorpamMMeTpHs, 3TO “CKIEWBaHHE’ pPa3PO3HEHHBIX (OTOCHUMKOB B
€AUHYIO KapTy, C IIOMOIUBIO XapaKTEPHBIX TOYEK Ha CHHUMKAX, CHATBIX C OOJIBIINM
NEPEKPBITUEM (TO €CTh KOT/Ia OJJMH U TOT e 00BEKT IONaJacT Ha MHOXECTBO CHUMKOB). Uem
OOJbIIE CHUMKOB OTCHATO, @ TAK)Xe, YeM OOJIbIIE NEPEKPHITHE HA STUX CHUMKAX, TEM BBIIIE
IOy4YaeTcss KadyecTBO HMTOroBoM kapTel. [lms BIIJIA, mepekpbiTHe npu ChEeMKE HOKHO
cocTaBiIATh He MeHee 60%.

Paspemienvie — 370 eme OOWH BaXHBIM NapaMeTp LU(POBHIX KapT. JlaHHBIM mapameTrp
ONpEeACNIACT NCTAIM3AlMIO KapThl B NHKCEIAX (HAUMEHBIIMH 3JIEMEHT IU(BPOBOIro
H300paXKeHUsl — TOYKA, MMEIOas LBET WM ApYrue aTpuOyThl, HApPUMEp BBICOTY Ha

ypoBHeM Mopsi). Paspemenne B undpoBoi kaprorpapuu ykassisaercs B pasmepe 1 muxcens
(IKC) B ME€TpaX MM CaHTUMeTpax. UYeM Gouiblle pasMep OMHOTO MHKCENs, TEM HIKE



paspeuiCHre KapThl U COOTBETCTBEHHO, MEHbIIE €€ AeTanu3auus. Takum oOpa3oM, KapTa ¢
paspemienreM 20 cM/IIKC MeHee JeTalbHa, YeM KapTa ¢ paspelueHueM 2.8 cm/mkc. HyxHo
[IOMHHTB, OJHAKO, YTO CaMo IO cede, pa3penieHre HE SBISETCS KAYeCTBEHHBIM IIPH3HAKOM
KapTbl, ¥ JOJDKHO BBIOMPATHCA B 3aBUCUMOCTH OT CTOSINHUX IEpe] HaMHU 3ajad. Bosee Toro,
M30BITOYHOE paspelleHME BEeJEeT K pEe3KOMYy yBEIMYEHMIO pasMepa (haiina KapTbl |
BBIYHCIIUTEIbHBIX PECYPCOB Ha (JOTOrPaMMETPUYIECKYIO 00paboTKy.

IloBbinenune Tounoctu creMok ¢ RTK/PPK

JUIsl MOCTHOKEHHUsI BBICOKOM TOYHOCTH CBEMKH, B NpOdECCHOHATBHOH a’podOTOCHEMKE
MPUMCHSAIOTCS TEXHOJIOTUM yTouHeHUs: GPS-curnana c nomomsio nonpasok - RTK (Real-time
kinematics) unu PPK (Post-processed kinematic). O6e TEXHOJOTMM MOBBIIAIOT TOYHOCTH
no3unuoHupoBaHus bIIJIA B mpocTpaHCTBE U TOMOTAIOT, TAKAM 00pa30oM, TOUHEE ONPEEeTUTE
MCCTOHAXOXACHUE KaXIO0Tr0 CHUMKA, YTO B CBOIO OYEpEIb BIMAET HA MTOTOBYIO TOYHOCTH
MOJYYEHHBIX C IIOMOIIBIO (DOTOrPaMMETPHH KapT.

['naBHOE oTiMuKe 3akmouaercs B ToM, 4to npd RTK - 3T0 yTOYHEHHE MECTOMONOKEHHUS 110
cnytHukaM GPS B peanmsHoM Bpemenu. B 3tom citywae, mecrononoxenue BITJIA, YIJIBI
HaKJIOHA KaM€p U ApYTHe METaJaHHbIe COOMPAIOTCS HEMOCPEACTBEHHO B MIPOIECCE MOJIETA.
Hudopmanus, yrounsrorias mectonoioxenue GPS Ha3pIBaroT GPS-nonpaskamu, unu nmpocTo
onpaBKaMH. J{Jist OJTyYeHHs JOCTaTOYHO TOYHBIX MONPABOK, HEOOX0AMMa 6a30Bast CTAHIIMS,
KOTOpast HAXOAUTCS B paguyce 15 KM OT MecTa ChEMKH.

IIpu ucnons3oBanuu PPK, nanusie GPS-monpaBok npuMEHSIOTCS K FTOTOBBIM CHUMKAM IIOCTIe
roJieTa ¥ 00pabaTHIBAIOTCS ONIOJIHUTENLHO. B 3TOM ciiyyae TpeGyercs Hamuume akTyaabHOTO
aitna GPS-nonpaBox (Rinex-daiin), 1 JaHHOW MECTHOCTH M JAHHOTO [IEpUOa BPEMEHH.
Ilpuobpectu Takoi ¢aitn misg Balell MECTHOCTH MOXHO y IPOBaHIEpPOB HABHIALMOHHBIX
yCIIyT, Hanipumep https://geosystems.kz.

OnpeIcKUBaTEIH

B nocnenxee Bpems Bce ualle B MHUpPE HAYMHAIOT NIPUMEHSTH JIETAIONINE ONPHICKABATEIH.
Hanbonee pacnpocTpanensl ompbicKuBaTend Ha 0a3e POTOPHBIX TsOKeNbIX BILJIA.
OnpeickuBaromue cuctemsl Ha BITJIA orpaHudeHbl MakCHMAaIbHBIM TOABEMHBIM BECOM
MAaIIHHBI X 0OBIYHO HeCyT He Oonee 20 1. paboueit sxuaxocTd. ONphICKUBAOIIAS CHCTEMA Ha
BITJIA cocrout u3 6axa (6b1BaeT CheMHBIN ¥ GUKCUPOBAHHBIN), HACOCHON CHCTEMBI, IITAHTH
W pacnbuiMTened. MHorue Mozend HMET (YHKIMIO MEPEMEHHOr0 HOPMHMPOBAHHS, T.€.
YMEIOT PEryIupoBaTh HOPMbI BHECEHHUS B 3aBUCHUMOCTH OT MecTonojioxxenus BITJIA Ha moJe
U CTICUMAIBHOM KapThI NPEANIMCAaHNS, 3arpyKeHHOM B namsath BITJIA.

IIpenmy1necTBa jeTarmux onpeicKUBaTeeit

JlocTym Ha mose.

B ce30H, korna pacTUTENbHBIA TOKPOB TAKKUX KYJIBTYD KaK COsl, KyKypy3a, PUC U JIp. yKE HE
[M03BOJISICT 00pabOTKY Ha3eMHBIMH CPEJICTBAMH (PsAbI CMBIKAIOTCS, Jejias HEBO3MOKHBIM
3a€3]1 Ha I10JIE TEXHUKH), TOJIBKO aBUaTEXHHUKA CIIOCOOHA IIPOBOUTH 00paboTku. IIpu 3ToM,
a1 Hebonpux nosei (o 100-200 ra) mpyMeHeHHe CaMOJIETOB U eIbTAIAHOB YacTO
OKa3bIBAaCTCsl HEIY(PHEKTUBHBIM, TaK P CKOPOCTSAX M BBICOTAX, Ha KOTOPBIX PabOTAIOT
MHJIOTHPYEMBIE JIETaTe/IbHbIC allapaTsl, IpenapaTsl PacXoAyoTcs HedhHEKTUBHO, UMEIOT
MECTO OOJIBIION pa3JieT, CHOC BETPOM U MCIIApEHHE paboyeil )KUAKOCTH.

PaboTta HOYBIO.
becnunoTHUKY MOTYT paboTaTh HOYBIO, YTO TIOJIOKUTEILHO CKA3bIBACTCS HA KAYECTRE
00pabOTOK, TOKCHKOJIOIMYECKOH 6e30ImacHOCTH. TaKke, HOYBIO YacTo HabJroaeTcs



Oe3BeTpHE, YTO TAKIKE IOJIOKHUTENBHO CKa3bIBaeTCs Ha 3 GEKTHBHOCTH U CKOPOCTH
00paboToK.

be3omacHOCTS.

becnuIOTHHKY HCKITIOYAIOT PUCK JUIsl MHIOTOB (KaK aBapHH, TaK ¥ OTPABJICHHUS
XuMuKaTamu). [TnsioT HaxonuTcs Ha 3emute, Ha 0€30M1aCHOM PACCTOSHUU, B OTJIHYHU OT
camoJieTa WM JiebTalliaHa.

bakoBble cMecH.

B coBpeMEHHBIX TEXHOIOTUAX BO3JEBIBAHUSI MHOTHX CEILCKOX03SMCTBEHHBIX KYJIBTYD
3()(pEeKTUBHEE TPUMEHSTH PA3JIUMYHBIE CPEICTBA 3AIUTH PACTEHH B GAKOBBIX CMECSX, UTO
J@€T MHOT'O MPEUMYIIECTB 10 CPABHEHUIO C pa3AeIbHBIM HX BHECEHUEM.

DKOJOTHYHOCTb.

B 0aKoBBIX CMeCSX CHMIKAETCs HOpMa pacxojia MpenapaToB, YTo NPpU GOJIBIIUX 00beMax aaeT
3HAYUTEJIbHYIO 9KOHOMHUIO. [Ipy COBMECTHOM NIPHMEHEHHUH NIPENapaToB YMEHBIIAETCS PHCK
BO3HMKHOBEHHUSI PE3UCTCHTHOCTH BPEIHBIX OOBEKTOB K TOMY K€ PaCIIUPSIETCS CIIEKTP
JACUCTBHS NPENApaToB, yBeIuuuBaeTcs 3pHEeKTHBHOCTD U NEPHOL UX AekcTBud. [losBaseTcs
BO3MOKHOCTb CHH3HUTB 3aTpaThl Ha BO3AEJIBIBAHUE KYJIBTYD B I[EJIOM, ITYTEM COBMELIEHUS
MEpOIIPUATHH 10 3aIMTE M YXOIy 3a [I0CEBAMHU, TEM CaMbIM TOBBIIIAS IIPOU3BOIUTEILHOCTH
TpyJa, cokpaiias pacxon I CM, Bonel 1 Bpemst npoBeaeHHus paboT.

CeronHs Ha 1oJyie Mbl H3y4lM paboTy OECHMIOTHEIX MALlUH, TOKA3aHHBIX HA SKCIIO3UIHH.
PerynupoBanue noneros bITJIA

CornacHo wuHOpopMmauuun AnMuHUCTpanuu [paxiganckod Apuanum Kasaxcrama, “B
HacTOsLEE BpeMs 3aKOHOJATeNnbCcTBOM PecnyOnukum KazaxcTtan He  ycTaHOBIEHBI
OrpaHUYCHHUHU B MPHOOPETEHUH W IKCILTyaTallud IPOHOB JUIS (U3UYECKUX M IOPUIAMUYECKUX
JIALL.

[lonetsr u ycnoBus sKcrutyaTanuy GECHHIOTHBIX JIETAaTENbHBIX annaparos (nanee — BITJIA)
onpenensercs 3akoHoMm Pecnybnuku Kaszaxcran ot 15 urons 2010 roga «O06 HCHONIb30BaAHUH
BO3ayuIHOro npocrpancTsa PK u nesrensroctu aBuanuu» (crateu 31, 33 u 45) (nasiee — 3akoH
06 MBIT), a Taxoxe I'naso#t 5 IIpaBuit ucrons30BaHus BO3AYIHOTO IPOCTpaHCcTBa PecyOnuku
Kaszaxcran», yrBepIeHHBIX ocTaHOBIeHHeM [IpaButenscTBa Pecny6nuku Kazaxcran ot 12
Mas 2011 roga Ne 506 (nanee — Ilpasuna 06 UBII).”

(MICTOYHHK)

B nemoM, MOXHO JaTh 2 OCHOBHBIX COBETa, YTOOBI M30ekaTh MpoOJIEM ¢ 3KCIUTyaTalueit
BIIJIA B Kazaxcrane.
1) Ecmu Bec BIIJIA Gonee 1,5 kI — TO HY>XHO MOCTaBUTh Ha y4eT B AJIMHHUCTPALUH
['paxxnanckoit Asuaruu http://www.caakz.com
2) Ecnu mnanupyercs moner cBbime 50 METPOB, TO HY)XHO MOJIyYHTh pa3pellicHHUE B
Ka3Asponasuranus https://websppi.ans.kz

BaxxHO OTMETHTB, YTO 3aKOHOAATENbCTBO, .PEryJHpyIollee sKciulyartanuio BIIJIA B

o

Kazaxcrane MOXeT U3MEHSTBCS IS TBRSIRMIIAM Pa3BUTHS MHIYCTPHHU, MO3TOMY
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