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METOJUYHI OCHOBU BUKOPUCTAHHA BILJIA
JJIS1 KOHTPOJIA 3ABYP’AHEHOCTI IIOCIBIB

Merta. OnparfoBaHHs METOAWYHUX ITIXOAIB IO BUKOPHCTAHHS KBAJIPOKOITEPIB Ta BUIHHOTO MPOTPAMHOTO 3a-
OesmeyeHHs I OIHKU 3a0yp’siHeHoCTi mociBiB. MeToau. 3ioMKa 3ailicHIOBaIach 3a JOmoMoroo komrepis DIJI
Phantom Vision 2+ ta LadyBug y BumuMomMy Ta 6mmkHROMY iH(ppadepBOHOMY Jiama3oHax 3 BHCOT Bix 10 mo 60 m.
JemmdpyBanHs 3HIMKIB TIPOBOJHIIOCH 32 METO/IOM KOHTpOboBaHOI kiacugikauii B mporpamax QGIS ta TNTmips.
OG1iK Gyp’sHiB BUKOHYBABCS HA KOHTPOJNBHHX JIISHKAX 1M’ BArOBHM METOIOM 3 YPaXyBaHHSIM SIKICHOTO iX CKITay.
Pesyabrarn. [lokasaHo, mo Halikpaili pe3yJbTaTH po3Mi3HaBaHHs Oyp’sHIB Mpu JIemudpyBaHH] 3HIMKIB J03BOJISIE
OTPUMATH BUKOPHCTAHHS KOHTPOJILOBaHOI Kiacu(ikaiii 3a METOJOM MaKCUMaJIbHOI MpaBIONoMiOHOCTI 32 YMOB
TPOBE/ICHHS 3HoMKH 3 BHcOT 110 40 M. Ha crazii Oyronizamii corsimmanka 6mmbko 30% Oyp’siHIB 3aKpHUTO Bill TUCTaH-
LIHOTO CIOCTEPEKCHHS JIUCTAM COHSIIHMKA, 0 NPU3BOAMIO JI0 aBTOMATHYHOI HEJOOLIHKH 3a0yp’sHeHOCTi. Bu-
CHOBKH. J[)1s1 O11iHKH 3a0yp’THEHOCTI MMOCIBiB MO>KHA BUKOPHCTOBYBATH JaHi 3fioMku 3 BIUIA y BumuMomy miamas3oHi
SNIEeKTPOMATHITHHX XBIUIb 38 YMOB 3HOMKH 3 MaIUX BUCOT (0 40 M) Ta 3aCTOCYBaHHS METOIY KOHTPOJIBLOBAHOI KJla-
cudikamii mpu memmdpyBaHHi 3HIMKIB. HeoOXiHO T0IaTKOBa 3aCTOCOBYBAaTH Ha3eMHHUM KOHTPOIB 3a0yp’ SHEHOCTI
JUTISL OLIIHKH YaCTKH <«IIPHXOBAHUX» BiJI IUCTAHI[ITHOTO CIIOCTEPEKEHHS Oyp sIHIB.

Kuarouosi cioBa: BIUIA, npon, QGIS, MoHiTOpHHT TIOCIBIB, Oyp’siHU, COHSILIHUK, Aemn(pyBaHHs 3HIMKIB,
KOHTPOJIbOBaHa Kinacudikaris
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METHODOLOGICAL BASIS OF THE UAVS USE FOR THE WEED DETECTION

Purpose. To work out methodological approaches to the use of quadcopters for weeds assesment. Methods.
The shooting was carried out using DJI Phantom Vision 2+ and LadyBug Copper Dot. The LadyBug was shoted
in the visible and near-infrared range using the 12-megapixel S100 NDVI UAV-Kit camera with elevations: 20
m, 40 m and 60 m. The DJI Phantom Vision 2+ was shot in the visible range of the GoPro 14 megapixel camera
altitudes: 10 m, 15 m, 30 m and 60 m. Decryption of photographs was carried out using the controlled classifica-
tion method in QGIS and TNTmips programs. Weed accounting was performed on control sites 1m? by weight
method, taking into account their qualitative composition. Results. It is shown that the best results of weed
recognition during decoding of images was obtained by the use of controlled classification according to the max-
imum likelihood method under conditions of shooting from heights up to 40 m. In order to improve the recogni-
tion of weeds and separate their image from images of cultivated plants, it is expedient to use the object-oriented
analysis. At the stage of sunflower budding, about 30% of the weeds are closed from the remote observation,
which led to an automatic underestimation of number of weeds. Conclusions. In order to evaluate the crop con-
tamination, it is possible to successfully use the data from UAVs in a visible range of electromagnetic waves
under low altitudes (up to 40 meters) and the use of a controlled classification method for decoding images. For
the recognition of weeds, the images in the infrared range do not have advantages over images in the visible
range. It is necessary to additionally apply ground-based control of weeds to assess the proportion of "hidden"
from remote observation of weeds.

Keywords: UAV, drone, crop monitoring, weed, sunflower, decryption of images, controlled classification
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METOJUYECKHUE OCHOBbBI UCIIOJIb30BAHUS BIIVIA VIS KOHTPOJIAA 3ACOPEHHOCTHU
IOCEBOB

Henasb. PazpaboTka METOANUECKHX TOIXOA0B K HCHOJIB30BAHNIO KBAJPOKONTEPOB M CBOOOIHOIO MPOTPaMMHOTO
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obecrieyeHHst JUIsl OLIGHKH 3aCOPEHHOCTH 1oceBoB. MeToabl. CheMKa OCyIIeCTBISIIACh ¢ IIOMOIIBI0 KonTepos DJI
Phantom Vision 2+ n LadyBug B BuauMom n GrkHeM HH(ppakpacHOM auamna3zoHe ¢ BeicoT oT 10 go 60 m. [le-
mpUpPOBaHUE CHUMKOB MPOBOMIOCH IO METOIY KOHTpOJHpyeMoil kiaccudukanuu B nmporpammax QGIS u
TNTmips. YueT COpHSIKOB BBIOIHSIICSA Ha KOHTPOJIBHBIX y4acTKaX 1M“ BECOBBIM METOJOM C y4ETOM WX Kade-
CTBEHHOTO cocraBa. Pe3dyabrarbl. [lokazaHo, YTO A1 OIEHKH 3aCOPEHHOCTH MOCEBOB JIYYIIHUE PE3YIbTaThl
MTO3BOJIACT MOJIYIHTh MCIIOJIb30BAHHE KOHTPOIUPYEMOH KIAaCCH(PHUKAIIUN TT0 METOAY MaKCHMAaJILHOTO TPaBIOTIO-
Jo0ust it et pUpOBaHUs CHUMKOB, IOJIy4aeMbIX IIPH ChbeMKe ¢ BBICOT He Oosee 40 M. Ha craguu OyToHU-
3armu 0KoJIo 30% COPHSAKOB OBIIO 3aKPHITO OT JUCTAHIIMOHHOTO HAOJIONECHUS JTUCTHSIMH TOJICOJTHEUHUKA, YTO
MIPUBOMIIO K aBTOMATHUYECKON HEJIO0OIEHKE 3aCOPCHHOCTH MOCEBOB. BBIBOABI. {151 OLICHKH 3aCOPEHHOCTH TO-
CEBOB MOKHO YCIICIIHO MCITOJIB30BaTh JaHHbIe ¢heMKHU ¢ BITJIA B BUAMMOM IHMaa3oHe MPH YCIOBHH ChEMKH C
MalbIX BBICOT (10 40 M) M IpPUMEHEHHs METOJa KOHTPOJIUPYEMOM KiaccubUKAILUU IS Aemu(pUpOBaHHUs
CHUMKOB. HeoOX0omuM JOMOJIHATEIBHBIA Ha3eMHBI KOHTPOJb 3aCOPSHHOCTH JJISi OIICHKH JIOJH COPHSKOB,
CKPBITBIX OT JUCTAHIIMOHHOTO HAOIOICHHUS JTUCThIMU KYJIbTYPHBIX PACTCHHM.

Knioueswvie cnosa: BIUJIA, QGIS, MOHUTOPHHT ITOCEBOB, COPHSIKH, IMOJACOTHEYHHUK, AU (PpOBaHUE CHUM-
KOB, KOHTPOJIUpYyeMasi KITacCUPUKAIIHS

Bcemyn

Macmrabna reoiHdopMaTu3alisi Cycri- HOCHO HH3BKOi BapTOCTI Ta MOXMIIUBOCTI Cy-
JILCTBA, sKa Mmovasach B 90-x pokax i mpomoB- LIJIBHOTO  OOCTEeXKEHHS TIONS  3aMiCTh HOTO
JKYETBCSL JIOHWHI, B TIOBHIN Mipi «3axommia» i okpeMux yacTuH [5, 6]. Bucoka posmiasHa 371a-
CLTBCBKE TOCIIONApCTBO. 3eMENbHI  pecypcu THICTh 3HIMKIB Ta MOXIHUBICT 3HIHCHEHHS
OinmpIIre 3a BCi iHIIN BUMararOTh HAasSBHOCTI IH- 3WOMKH 32 MOTPEe0Or0 CHOXKHBada poOUTH Oe€3-
HaMIYHO ITOHOBJIIOBAJIBHOI MPOCTOPOBOI iH(O- MIJIOTHUKY JIIZIEPOM CEpell TUCTAHI[IMHUX Me-
pMamii s 3a0e3nedeHHs iX palliOHAIBHOTO TOJIIB OIIIHKH 3a0yp’ THEHOCTI TIOJIB.
BUKOpUCTaHH. Cepen IMMPOKOro Koja cydac- Sk moKasye [IOCBim, 3acTOCYBaHHS
HHUX Te0iH(OpPMAaIifHUX TEXHOJIOTIH I arpo- BIUUTA-KOHTpOMIO J03BOJISIE 3HAYHO 3HU3UTU
0i3HEeCy OJHUMHM 3 HAHINKaBIIIUX € TUCTAHIIIH- 00CSTM BUKOPHUCTAHHS TepOiIu/IiB. 3MECHIIICHHS
HUI MOHITOPHHT TOCIBIB, a cepex HOro dymc- BUTpaT TepOIlUIiB MPOTH HAHOINBII TMOIIHpE-
JICHHUX TEXHOJIOTIYHUX BapiaHTIB — KOCMiYHa HuX Oyp’siHIB csrae no 60%, a i repOiuIiB
3MOMKa Ta 3WOMKa 3a JIOMOMOTOK OE3MUIOTHUX MPOTH 371aKOBUX Oyp’sHiB HaBiTH 10 90% [7, 8].
mitanpaux amapatiB (BIUJIA) y onrtuynomy Takuii epekt mocsATaeTbes 3aBISKA HE CYIILIb-
Jliarma3oHi eNeKTPOMAarHiTHUX XBWib. KoxkeH 3 Hill 00poOIIi OB, a JJO30BAaHOMY 3aCTOCYBaH-
IIUX BapiaHTIB Ma€ CBOI IEpPEBard Ta HEJOMIKH, HIO T'epOIlMIiB JIMIIIE B 30HAX BUSBJICHOIO ITO-
aHaJIi3 Ta MOPIBHSHHS SKUX BUMaratuMe OKpe- YVpeHHsT Oyp’sHIB Ta Y KOHIEHTPALISAX, MiIi0-
MOi HayKOBOI ITyOJTiKaIlii. paHMX 3TiHO perjaMeHTIB 3aCTOCYBaHHS Tep-

B po6oTi Mu po3riisgaeMo JIesIKi acTieKTH OILMIIB BIJMOBIAHO /IO BUSBIIEHOTO CTYIEHS
BITJTA-31iOMKH CITBCBKOTOCHOIAPCHKUX KYJTb- 3a0yp’ IHEHOCTI JIIJISTHKH.
Typ, & CaMeé — MOXJIMBOCTI KiTBKICHOI OIIHKH IcHye Oarato myOmikamiii MpPUCBIYEHUX
3a0yp’STHEHOCTI TIOCIBIB. pizHOMaHITHUM MeTtonaM kiacudikarii BILIA-

HesBakatoun Ha TOH (hakT, 110 MUTAHHS 300pakeHb 3 METOH) BH3HAUYCHHS SKICHOTO Ta
Bukopuctanus BITJIA s MoniTOpuHTY poc- KiIbKiCHOTO cKiany Oyp’sHiB [7, 8, 9, 10]. Ox-
JMHHOTO TIOKPHUBY BHCBITJICHHH y YMCICHHHUX Hak, Tpeba BiAMITHTH, IO BCi BKa3aHi podOTH
nyomikamisx [1, 2, 3, 4], 3ayBaxkumo, 110 6arato [IPOBOJUIIUCH 13 3aCTOCYBaHHAM MPOQECIHHUX
aCIEKTIB IIbOT0 MHUTAHHS MOTPEOYIOTH MMOAajIb- arpokomnTepiB, a I Aemmr@pyBaHHS YacTo
IOr0 BUBYEHHS. 30KpeMa 1€ CTOCYETHCSI METO- BUKOPHCTOBYBJIMCH MPOIIpieTapHi NpOrpamHi
JUYHUX —miaxomie  mo mporexypu  BITJIA- KOMIUIEKCH. 3aiiBe TOBOPHUTH, 110 3 (HiHAHCOBOT
MOHITOPHHIY 3a0yp’siHEHOCTI mociBiB. TTocTiii- OYKH 30py TaKi HAYKOBI JOCII/DKEHHS € JIy)Ke
He po3mMpeHHs TexHiuHoro mnapky bIUIA, JOPOTHMH, a 3 MPAKTHYHOI — HE 3aBXIH peajlb-
3aCTOCYBAaHHS HOBUX, BCE OUIBII JOCKOHAINX Hi JUIs BITYM3HSIHUX arpapiis.
CCHCOpIB, a TaKOX PI3HOMAHITHICTh CLIBCHKO- BigmiTiMO, 110 Ha CHOTOHI B YKpaiHi
TOCIOAPCHKUX KYJNBTYp Ta YMOB iX BHpOILY- HEMa€ XKOAHMX OQIMIHHUX METOAWYHUX DPEKO-
BaHHS BHMMAara€ MOAAJIBLIOTO BiANPAIIOBAHHSI MEHJalill 100 KOHTPOJO 3a0yp’sSHEHOCTI
TEOPETUYHUX Ta MpaKTHYHUX acrekTiB BITJIA- mociBiB 3a Bukopucranusm BITJIA. Ile He nuB-
3ifoMKH [5]. HO, BPAaXOBYIOUH JTUHAMIUHICTH PO3BUTKY IaHO-

[epeBaru 3acrocyBanns BIUIA mnst omi- IO MPOMHCIIOBOTO CEKTOPY Ta Cy4acHy Marepi-
HKHA KUTBKOCTI Oyp’sHIB Ha TIOJi IOJIATAIOThH Y AJIbHO-TeXHIYHY 0a3y BITUM3HSHOI HAYKH.

OIMEPaTUBHOCTI OTpUMaHHs iHpopmarii, Tl Bij-
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CaMe TOMy MeETOI0 CTATTi € OmpaIfo-
BaHHS METOJIMYHUX MIIXO/IB 10 BUKOPUCTAHHS
KBaJIPOKOIITEPIB HIDKYOI Ta CEPEIHBOI MIHOBOI

JIAHKY Ta BUTBHOTO MPOTPAMHOTO 3a0e3MeUeHHS
JUTSL OLIIHKY 3a0yp’ SHEHOCTI TOCIBIB.

Memoouka oocnioicennsn

Hocnimxenns npoBoawuck y 2017 poui
Ha OJHOMY 3 TOJIB Y40OBOTO TOCIOJApCTBA
XapKiBCHKOTO HAIIOHATLHOTO arpapHOro yHi-
Bepcutery iMmeHi B.B. JlokyuaeBa. Ha mMomeHT
JIOCHIJKEHB ToJie OyJIO 3alHATE COHSIITHUKOM,
CTaJIisl PO3BUTKY POCIMH — OyToHizamis. [Inoma
moJist — 4 ra, cepenHii yxmi moBepxui — 1,14°,
€KCIIO3UIlisT — MiBAEHHO-CXinHa. [pyHTOBHI
MOKPUB TOJS TPEICTABICHHH YOPHO3EMOM
THIIOBUM BaKKO CYTJIMHKOBUM CJIA0KO €pojo-
BaHMM. BMiCT OpraHiyHOro BYTJICLIO B OPHOMY
mrapi rpyary — 1,6 - 2,5 %, BiamoBimHO, BMiCT
opraniunoi pewoBnHu 1pyHty — 3,0 - 4,7 %,
cepenHiit BMicT ¢i3mdnoi riman — 51,8 %.

JucTaHmiine MOCHIIKEHHS IO BUKO-
HaHO 3a JOTIOMOTOI0 TBOX KBajpokonrtepis: DJI
Phantom Vision 2+ ta LadyBug. 3iiomka BHKO-
HyBaJIach JBOMa KONTEPaMH OJHOYACHO, B JICH-
Huid yac — mix 11 ta 13 romunamu, npu sicHii
norogi. 3itomka konrepom LadyBug mpoBoau-
Jlach y BHJIMMOMY Jliana3oHi Ta OIMKHBOMY

iHppauepBOHOMY [iamazoHi 3a JIONIOMOTOIO
mudpoBoi 12 meramikcensHoi kamepu S100
NDVI UAV-Kit 3 tprox Bucot: 20 m, 40 M, 60
M. 3ifomka komrepom DJI Phantom Vision 2+
MPOBOJMIIACH Y BUIMMOMY Jiama3oHi 3a JOIMO-
Mororw 1mdppoBoi 14 MeramikcedbHOT Kamepu
GoPro 3 yotupbox BucoT: 10 M, 15 M, 30 M, 60 M.

Bubip xamep i HONBOTHHX BUCOT 0OYyMO-
BIIIOBABCSl TIOCTAaBJICHUMH 3aBIAHHAMH JOCIi-
IDKEHb: 1) MepeBipKO0 TepeBar 3acTOCYBaHHS
iH(QpauepBOHOTrO Jiana3oHy Ui iarHOCTUKU
Oyp’sHiB, 2) BHOOpY ONTHMAIBHUX BUCOT IS
IiarHOCTUKH Oyp’sHIB.

Jns mpoBenenHst o6iiky Oyp’siHIiB Tpa-
JMIIHHAMH TIOJTbOBUMU METOJAaMH B MPOTHIIC-
XKHUX YacTUHAX oJs OyJo CTBOPEHO IBi 00i-
KoBi AisiHKK po3Mipom 1x1 m. [opyu 3 ginsa-
KaMH Ha CIEeliaJbHUX LITaTUBAaX Ha Bucoti 1,5
M OyIJIM BCTAHOBJICHI KOJHOPOBI €TAIIOHH, MIPU3-
HaueHi [yl BpaxyBaHHS 3MIHU OCBITJICHHS i
Yac 3iiomkH (puc.1).

Konboposuii

€Ta/IoOH

Puc. 1 — dparMeHT 3araabHOTO 3HIMKa TOCIIHKYBAHOTO 10JIst (3HIMOK 3 Korrrepa DJI Phantom
Vision 2+)
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Pezynomamu docnioxcenns

[TonkoBe OOCTEXKCHHS OOJIKOBUX iJis-
HOK IOKa3aJo, 10 Ha JaHii cTajii po3BHTKY
COHSIIITHUKA, YacTHHA Oyp’sHIB 3HAXOAHUTHCS
i WOro JIMCTSAM YTBOPIOKOUHU 30HY, 3aKPHUTY
JUISL  TUCTAHIIMHUX CIOCTEPEkeHb (pHC.2).
UiTko (iKCyeThCs HA 3HIMKAX JIWIIE Ta YaCTH-

Ha Oyp’sHiB, IO 3HAXOAUTHCS B MDKPSIIAX
(BimkpuTa 30Ha).

OO6nik Oyp’sHIB BHKOHYBaBCS BaroBHUM
METOJIOM 3 YpaxyBaHHSAM SIKICHOTO CKJIaIy
Oyp’siHiB. Pe3ynbpTaTH MOJBOBUX CHOCTEpe-

JKEHb HaBeJeH1 y Ta0mmi 1.
&e

L;i!

|

Puc. 2 — Buriisia 06I1ikoBOT IUISTHKY JUIs MAPaxXyHKY KibKOCTi Oyp’siHiB. BuaHo, o 3HayHa iX yacTuHa
3aKpHUTa BiJl JUCTAHLUIHHOTO CIIOCTEPESIKESHHS JIUCTSAM COHSIIHUKA

Taoauna 1
PesysibTaT 10Jb0BOr0 00.1iKy 0yp’siHiB
Maca Maca
MokasHmk B’ronok | Mousouaii| IMupiii Huxna- | Tipuak | Fopomok| cupux CyxXux
OKasHH NOJIOBUI | JI03HMI | MOB3yuMii| XeHa |MOB3y4uii| MUmayuii| Oyp’siHiB,| Oyp’siHiB,
r r
O6maikosa ginsiaka Nel
«Bigkpuray 30Ha - 13 7 - 1 1 68,97 21,53
«3aKpuTa 30Ha - 9 1 - 1 36,37 8,89
Oo6utikoBa aistaka Ne2
«Bigkpura» 30Ha 2 10 4 1 - - 65,78 25,12
«3aKpuTay 30Ha 1 1 1 - 1 - 23,36 3,16

OO6miKOBI IINSHKM XapaKTepu3yBaIHCh
cepenHiM cTyreHeM 3a0yp’sHenocTi 3a [11] (3
6anu). He3Baxkarouu Ha Te, 1110 BUIOBHIA CKIIa]
Ta CTalisl PO3BUTKY OKPEMHUX POCIHMH Oyp’sHIB
32 OOJIIKOBUMHU JUISHKAMH JIOCHTh CYTTEBO
PO3pi3HsIIHCh, YacTKa Oyp’siHiB, IO 3aKpHTI
BiJl JIMCTAHIIIHHOTO CIIOCTEPEXKEHHS, Oyna
OMM3BbKOIO0, Ta CKiafama Ha mimgaimi Nel —
34,5 %, na ginsHI Ne2 — 26,2 % (Big ix 3ara-
THHOT OioMacH).

Heumdpysanns BIIJIA-3HiMKY mTpoBO-
nunochk B mporpamax QGIS ta TNTmips. Tlo-
nepeHi nocmiukeHHs qoBenn [5], mo ontu-

24

MaJIbHOIO TpOoLEAyporo Kiacudikanii Oyp’sHiB
€ BHKOPHCTaHHS KOHTPOJILOBAHOI Kiiacuika-
uii. KnacudikaniitHummu o3HakaMu CITyTyBalld
SICKPaBOCTI 300paKeHb B YEPBOHOMY, CHHBOMY
Ta 3€JICHOMY Jliara30Hax i 3HIMKIB, 110 Oy-
qu 3pobneni BITJIA Phantom Vision 2+, i B
CHUHBOMY, 3€JICHOMY Ta iH(pauepBoHOMY Aia-
MasoHax JjIs 3HIMKIB, 10 Oymu 3po0iieHi
BIUTA LadyBug (puc.3).

TexHONoTis KOHTPOJIBbOBaHOI Kiacudi-
Karrii abo kiacudikarii 3 «y4duTenem» 3arajib-
HoBizoma [12]. BoHa IpyHTyeThbCS Ha PO3i-
JICHHI BCiX TIKCENiB 300paXKeHHsI 110 3a37alie-
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Puc. 3 — 3uimMku 06aixkoBoi mimstaku Nel, 1o 3po6meni BIUTA Phantom Vision 2+ (a) i LadyBug (6)

Tigb BM3HAYEHHX Kilacax 3TiHO 3 MEBHUMH
ymoBamu. 7T bOTO Ha 3HIMKY BUALISIOTH
€TaJIOHHI 00’€KTH MO SKUX MPOBOIUTHCA «HA-
BUYaHHs» mnporpaMu. KOXeH eTajoH MICTUTh
3HAYCHHS O3HAK, XapaKTEPHHUX JJS OJHOTO 3
KiaciB 00’ekriB. Crioci® BiHECEHHS IKCEIiB
300paXkeHHsI JI0 KjaciB 00 €KTIB BHU3HAYAE
BU3HAYCHE MPaBHIIO Kilacudikallii, peanizaliiro

SIKOTO 3a0e3nevye BiANOBIAHUNA KOMIT FOTEp-
HUM anroputMm. B Hamomy Bunmaaxky Halkpamii
pe3yabpTaTi Oyiau OTpUMaHi IPH 3aCTOCYBaHHI
MpaBuJia MaKCHMaJbHOI  TPaBIONOAI0OHOCTI
(puc.4).

Pesynpratn nemmdpyBaHHS 300paskeHb
OOJTIKOBUX JIUISTHOK, 110 Oynu 3po6neni BITJIA
LadyBug 3 Bucotu 20 M HaBeseHi y Tabnuiii 2.

1 — xac «COHSMIHUKY; 2 — KJac «Oyp’siH»; 3 — Ki1ac «POCIUHHI PELITKHY; 4 — KJIAC «TPYHT»

Puc. 4 — Pesynbrat kiacudikariii 300paxensst ooikosoi aimsaku Nel (LadyBug):
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Taéauns 2

KinbkicHi pe3yJbTaTn KOHTPOJIL0BaHOI Kiaacudikamii 3HiMKa

Knac O0’€eKT KinbkicTs nikcenis ‘ Bigcorok

Oo0uikoBa niystaka Nel

1 CoOHSALIHUK 9760 459

2 byp’su 4692 22,1

3 Ipynr 5563 26,2

4 PocrmunHI pemTkn 1211 5,7
OO0uikoBa aistaka Ne2

1 CoOHSALIHUK 4857 20,6

2 byp’su 5358 22,7

3 [pynT 12564 53,2

4 PocmunHI pemTkn 818 3,5

Bucnoexu

B xoxi nocmimkeHs maTBEPIKEHO BEIH-
Ky CXOXICThb CIEKTPAJIbHHX KPHUBUX KYJBTYp-
HUX POCIHH Ta Oyp’sHIB, Mo poOuTh Heedek-
TUBHUM BHKOPHCTaHHS CYTO METOZIB HEKOHT-
poripoBanoi knacudikarmii. [ligTBepmxeno Hai
TIOTIEPeIHI BHCHOBKH [5] m0om0 MOUIIBHOCTI
BUKOPHUCTaHHS METOAIB KOHTPOJILOBAHOI KJila-
cudikarii st JIarHOCTUKU  3a0yp’ sIHEHOCTI
TMIOCIBIB.

Lle B cBOIO uepry nOBOJUTH HEOOXITHICTH
BUOOPY MaJMX BHCOT MPU TMPOBENICHH] 3HOMKH.
Ake Ha BUCOTax Big 40 M 3a yMOB poOoOTH 3
BUKOPHCTaHNMH HaMH KaMepaMHu Bi3yaJlbHe
BIJUIIJICHHST Oyp’sIHIB BiJl COHSIIIHUKA CTA€ MPO-
OJIEeMHUM, 1110 B CBOIO Yepry HE JIO3BOJISIE 3PO-
OWTH penpe3eHTATHBHI HABYAIOYH BUOIPKH.

BukopurcTtanHs HaBYarOuMX BUOIPOK, SIKi
Oynu OoTprMaHi Ha HU3BKHUX BHCOTaX ISl 3HIM-
KiB, 1[0 3p00JIeHi Ha OINBIINX BHCOTAX HEMOXK-
JIMBO 4epe3 3MiHy OcBiTIIeHHs. Taka k mpobie-
Ma 3’SBISETHCS i IPU 3aCTOCYBaHHI HaBYAIO4O1
BUOIpKH, ska Oyna oTpumana Ha mimsHoi Nel,
JUIS JeIU(pyBaHHs 300paXKeHHs AUITHKH No2,
Xoua BigcTaHb MK IIISHKAMH cTaHOBWiIa 145
M, a TOTO/IHI yMOBH Oyl HE3MiHHI, CIIEKTpa-
JIbHI KQpTHHU JUIS JBOX IUISTHOK 3HAYHO BiJIpi3-
HSUTUCh. BiporiziHO 1Ie 00yMOBITIOETHCSI 3MIHOIO
BUCOTH cTOgAHHSA COHI Ta BIAIIOBIJHOIO 3Mi-
HOIO OCBITJIEHHS Ta/a00 BINIMBOM JI€[b ITOMIT-
HHUX XMap.

ABTOpH TIOTOKYIOTBCS 3 IyMKorO [13],
10 TPU 3aCTOCYBaHHI KOHTPOJBbOBAHOI KJIACH-
¢ikauii BUKOpUCTaHHS 3HOMKH B iH(pauepBo-
HOMY Jiana3oHi He Ja€ Imepesar mepel 3HoM-
KOI0 Y BHOMMOMY Jliarna3oHi, OCKUIBKM B CBOIX
JOCIIPKCHHSIX MH TaKWX [epeBar TaKoX He
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BUSBIIIA. MOJKIIHMBICTh YCIIITHOTO BHKOPHC-
TaHHS 3BUYANHUX (OTOKaMep, L0 BUKOHYIOTh
3WOMKY y BHIMMOMY Jdialla30Hi JUIS OLIHKH
3a0yp’STHEHOCTI TIOCIBIB JO3BOJISIE 3HAYHO 37Ie-
mesutd TexHomoriro BIIJIA-moHiTOpHHTY Oy-
PBSHIB.

[Ile omHMM Ba)KIMBUM MOMEHTOM € 4ac
MPOBEJICHHST IUCTAHIIHHOTO KOHTPOJIO 3a-
Oyp’sHeHOCTi. SIK 3a3Hayanoch, B HAIIOMY BH-
NaJIKy 4acTHHa Oyp’sHIB OyJjia MepeKpuTa JIUC-
TSIM COHSIIHKKA, 110 MPU3BOJMJIO /IO aBTOMa-
TUYHOI HEJOOLIHKK KUIBKOCTI Oyp’sTHHCTOI
pociuHHOCTI TprbM3HO Ha 30%.

B Hammx JocCiipKeHHIX Ha BIIMIHY Bif
OUIBIIOCTI  MPOAHATI30BAaHUX  3aKOPJOHHHUX
poOiT OyB 3po0ieHuil akIeHT Ha po3pOoOIl MaK-
cUMalbHO  cropomieHoi  Meronuku — BITJIA-
MOHITOPHHTY Oyp’siHiB. X0Ua MOBHICTIO 33a7a4a
Ha JaHOMY €Talli HeBHpIlIeHa, OCKiIBKH Taka
METOIUKa TMOoTpedye dYHCeNbHOI MepeBipKu
MPaKTHKOIO, aje 3alpONOHOBaHI HAMU METO-
JUYHI MAXOAW MOXKYTh OyTH e(peKTUBHO BUKO-
pHCTaHi y BHPOOHHITBI 3 MiHIMAILHAMH BH-
TpaTaM¥ Ha TEXHIYHUHA Ta MPOTrPaMHUN KOMIIO-
HeHTH. JIUCTaHIIMHUI KOHTPOJIbL Oyp’sHIB 110-
3BOJIUTH €)EKTUBHO OOPOTHCH 3 HUMH 33 MEH-
[IMX BHTPAT repOilluIIiB, IO HE JIUIIE 3MEHIITYE
BUTpATH Ha BUPOOHMIITBO MPOMAYKIIii, & 1 3MEH-
1Iy€e 3a0pyIHEHHS POCIMHHHUIIBKOI MPOAYKIIT
Ta HABKOJIMIIHBOTO CEPEIOBHILIA.

ABTOpY BUCIIOBIIOIOTH LIMPY NOAAKY (i-
pmi FlyMasters, sika BukoHana 3iiomky BIUIA
LadyBug ta ¢ipmi InteticsGeo, sika mposena
nepBruHHY 00poOKy BITJIA-3HIMKiIB.
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