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KOMMbIOTEPU3UPOBAHHbIA AHAINN3 MPOCTPAHCTBEHHOIO
PACMNPEAENEHNA BUONPOAYKUMNOHHbIX NMPOLIECCOB
HA U3OBPAXEHUAX BUOMJIATO C MIABAKOLWNMUN PACTEHUAMU

B cmamve paccmompena npobnema onpeoenenis RpoCmpancmeeHHo20 pacnpedeieHuss 6 GUONIAMO YUACIMKO8
€ PA3HbIM XaAPAKmepom GUONPOOYKYUOHHLIX npoyeccos. B kauecmee ecmecmeeHHoOU MoOeu OUONIAMO, 8 KOMOPOL
POb OCHOBHBIX A2EHMO8 OYUCTKU 800bl USDAIOM NIABAIOWUE PACMEHUs, UCTOIb306aIuUCh 3apocau Pistia stratiotes.
Komnviomepusuposannviii ananus 6a3upo8ancs Ha UCHOIb308AHUU MAMEMAMUYECKO20 ANnApama OUCKPemHo2o
MOOEUPOBAHUST OUHAMUYECKUX CUCmeM U obpabomke yu@posvlx homozpaduii, noryuenuvix ¢ bopma ieskux dec-
NUTOMHBIX TeMAMENbHbIX annapamos. [Ipumenenue KoMnviomepusupoSaHHO20 AHAIU3A NPOCPAHCMEEHHO20 PAC-
npedenenust GUONPOOYKYUOHHBIX RPOYECCO8 HA OUCMAHYUOHHO NONYYACMBIX USOOPANCCHUAX BPEMEHHbIX OUONLAMO
¢ NAABAIOWUMU PACMEHUSMU NO380JIeN CB0CEPEMEHHO OUASHOCIUPO8AMb COCMOAHUSL PACMUMENbHO20 CO0buje-
cmea buoniamo, Hecyujue yeposy OMMUPaHusi 60OHbIX PACMEHUL ¢ ROCAEOVIOWUM BIMOPUYHBIM 3AEPAZHEHUEM G0ObL,
a maKce 0Cywecmensime ux OUCMAHYUOHHBLIL KOHMPOIb.

Knroueswie cnosa: ananus uzobpaoicenuil, buobesonacHocms, buomacca, 6uoniamo, 6UORPOOYKYUOHHbIE NPO-

yeccol.

BBepeHue

CoopyxeHusi THIa OWOIIIATO, WCHOIB3YIONIUE
BBICIINE BOJHBIC PACTEHHMS, B HACTOSIIIEE BPEMS HIPAIOT
3HAYUTEIBHYIO POJb B HPHUPOJOOXPAHHOW NESTENHHO-
cti [1]. OtHOCcHTEeNBEHO HeOoNMbIIME O0BEMBI TPYHO3a-
TpaT U (UHAHCUPOBAHUS Ui COOPYXKEHHUS OHOILIATO
00yCIIaBIMBalOT WX IPUBIEKATEIBHOCTb, KOTOpas B
OOJIBIION CTENEHH YBEIWYMBAECTCS B SKCTPEMAIbHBIX
CUTYyalUsIX C yrpo3amMu OMOOE30MaCHOCTH MUTHEBOTO U
JPYTHX BHUJIIOB BOJOIOJBb30BAHMS, TPUUYUHON KOTOPBIX
MOT'YT CTaTh pa3pyIICHHs CHCTEM OYMCTKH BOABI M Ka-
HaJIM3alud BO BPEMs IPUPOTHBIX U TEXHOTCHHBIX KaTa-
crpo¢. Takoro posa 3KCTpeMalbHbIE CHUTYallUHd MOTYT
BO3HHMKHYTH TaK)K€ BCIEACTBUE aKIMH OMOJIOTHYECKOTO
teppopusMa [2]. [IpumeHeHne OHOMIATO MOXET OBITH
3¢ GEKTHBHBIM CPEICTBOM HE TOJIBKO JJIST SITUMHHAIMH
MOCJICAACTBUH aTaK TEPPOPHCTOB, HO M JUIS YCHUIICHHS
6100e3011aCHOCTH  Pa3HbIX BHJOB BOJONOTPEOICHUS
IIpyU HAJIUYNHU HOTGHHHaJ’[LHOﬁ YIpo3bI OTHUX aTakx.

OpHuM W3 BaXHEWIHX (aKTopoB, 00ycIaBIH-
BAIOIIMX JOCTATOYHO OOJBIINE CPOKM BBEACHHUSA B
CTpOil OmomaTo, SBISIETCS 3HAYUTEIBHOE (COM3MEpH-
MO€ C BETETAIlMOHHBIM IIEPHOJOM) BpeMs (pOpMUPOBa-
HUSI B HEM HEOOXO0JMMOW OMOMAaccChl BBICIIMX BOJIHBIX
pacTeHuil, SBISIOMUXCS TJIABHBIMU aréHTaMH OYHCTKH
BOZIbI. DTO BpPEeMsI MOXET OBITh 3HAYUTEIHLHO COKpaIlle-
HO B Cllydae KCIOJb30BaHUS IUIABAIOMINX PACTEHUH
(ITP), mockoJIbKY MX akTHUBHAsA KMBas Omomacca B He-

00XO/IMMOM KOJIMYECTBE MOXET OBbITh CPaBHUTEIBHO
MPOCTO TepeHeceHa M3 MECT ECTECTBEHHOTO IIpOom3pa-
CTaHWs WIN KyJIbTHBHpOBaHHA B Owomato. M30siTou-
Has win oTMepiias ouomacca [TP MoxkeT ObITh U3BsATA
u3 OMOIUIATO TaKXKe JOCTaTOYHO MpocTo. Cepbe3Hoi
mpoOIeMoil SBISETCA OIpENeIIEHHEe CPOKOB CBOEBpE-
MEHHOI'O H3bATUS MEPTBOM WM OTMMpPAIOLIEH pacTH-
TEJILHOM OMOMAacchl, KOTOpasi, pasiarasch, MOXKET CTaTh
(hakTOpOM HE OYHCTKH, a BTOPHYHOTO 3arps3HEHUS BO-
IIel. 3a0I1aroBpeMeHHOe OTIpeIeIeHHe 3TUX CPOKOB IO-
3BOJISIET UMETh HEOOXOJIUMOE BpeMsl Ul ONTHMAIIbHOM
OpTraHU3alli MEPOIPUATHUI 10 U3BATHIO OTMHpArOIIeit
pacTuTenbHOW OMOMACCHI, a TAKKE €€ YTHIN3aIHI.

AHanus nutepartypbl

B yka3aHHBIX BbIIIE IKCTPEMAIbHBIX CHTYAIHIX
MOJKET OKa3aThCsl HEOOXOMMBIM pa3MelIcHHe OHOoILIa-
To ¢ IIP Ha OOMMPHBIX MJIOIIAAAX YAaCTO TPYAHOJIOC-
TYIMHOH MECTHOCTH. B MOJOOHBIX Clydasx IIeJ1eco00-
pa3HO UCIOJIb30BaHKE IAMCTAHIIMOHHBIX (29pOKOCMHUYeE-
CKHX) METOJIOB JUarHOCTHUKH COCTOSIHUSI OMOIPOTyKIIU-
OHHBIX TIPOIECCOB B PACTHTEIBHBIX COOOIIECTBAX, B
HameM ciydae — coctostHuii maccuBoB [1P. CpaBHu-
TEIBHO TIPOCTBIM M JCHIEBBIM TAKUM JUCTAHITHOHHBIM
METOJIOM MOXKET OBITh IU(poBoe hoTorpadupoBaHue C
Oopra Jerkux OEeCHUIIOTHBIX JIETATENbHBIX aIlnapaTroB
(BILJTA) ¢ mocnenyromieli KOMIBIOTEpPHOH 00pabOTKOit
noJydeHHoro uzobpaxenus. OCHOBHOH 3aiaueii oOpa-
OOTKH U300paKEHHUs SIBIISICTCS OTPE/Ie/ICHUE MPOCTPAH-

96 © Teuepckas A.M., Beiconxas E.B., I'puropses A. 5., Pamsmmenckas E.B., Ilerpenko A.C., 2017



Inghopmayiiini mexunonozii 6 meouyuni ma o6ionozii

CTBEHHOT'O pacIpe/ielieHHus] Ha OWOIUIaTO Y4YacTKOB C
pasHbIM XapakTepoM OHONPOIYKIHOHHBIX IPOIECCOB.
Jlamee Ha OCHOBE COTIOCTABIICHUS ITOJTyYeHHON KapTHHBI
TAKOI'0 Paclpe/Ie/ieHUs] ¢ 3apaHee BhIOPAaHHBIMH ATajlo-
HaM{ MOJXKHO ONpE/CNUTh HAJM4YHe WM OTCYTCTBHE B
Ommkaiiee BpeMsi pucka MaccoBoro ormupanus I1P.
Panee Obuta mokaszana [3—6] BO3MOXKHOCTH JIHCTaHITH-
OHHOM perucTpanuy XapaxkTepa OHONPOTYKIIMOHHBIX
MPOLIECCOB B Pa3IMYHBIX PACTHTENBHBIX COOOIECTBaX
myteM aHanmm3a RGB-monenn mx mm¢poBex ¢oTorpa-
¢uit ¢ ucnonpzoBaHreM HHPOPMAIMOHHBIX TEXHOJIO-
rui, 0a3upyromMXcs Ha MPUMEHEHUH AMCKPETHBIX MO-
nmeneit muHammaeckux cuctem (JAMJIC). Oror xmacc
MaTeMaTHIEeCKUX MoJeNel yxe OBII MCIOJb30BaH [7—
13] s popMaTM30BaHHOTO OMUCAHUS MOBEACHUS CUC-
TEM Ha Pa3HBIX YPOBHIX OpPraHM3aIMU XKMBOW MaTECpHU.
Beo, B WacTHOCTH, MOKa3aHO [4], YTO CO3MaHHBEIC C
npumenenneM JIMJIC monmenu JWMHAMHKH 3HAYeHUN
HEKOTOPHIX 31eMeHTOB RGB-Monenu mudpossix ¢oto-
rpaduil pa3NUYHBIX PACTHTENBHBIX COOOIIECTB OTpa-
KAIOT UX Pa3lIUuusl 10 XapaKkTepy OHOMPOAYKIMOHHBIX
npoueccoB. Peub uper 00 snementax RGB-monenn,
CBSI3aHHBIX C HAIMYMEM XJIOpo(WIIa U APYruX pacTu-
TENBHBIX MMTMEHTOB. B psAne ciydaeB peds Takke UACT
0 Pa3NIMUMAX 1O CTETEeHH CXOJCTBA C TaK HA3bIBAEMOM
MapranedoBoii MOAEIbIO CYKIIECCHH, B KOTOPOW Ha-
OmonaeTcss 3HAYMTENBHBIA pa3Max KoieOaHuii 3Haue-
HHUIA COOTHOUICHHSI B OHOJIOTMYECKOM COOOIIECTBE 3e-
JICHOTO THIMEHTa XJIOpo(Wiia M IKEITO-OPaHKEBBIX
pacTHTEJNBHBIX MHTMEHTOB. Ha ypoBHEe KauecTBEHHOTO
ONHMCaHMs TIOKa3aHO [4] COOTBETCTBHE HEKOTOPHIX ac-
MEKTOB AWHAMUKH 3TUX IMUTMEHTOB U JUHAMHKU 3Haye-
Huil diaemenToB RGB-monenn. Peur uper 00 acmexrax
TUHAMPKHA, KOTOpPHIE BIHSIOT Ha pa3MaxX KoyieOaHWH
OTHOIIEHUHA KOJIMYECTBA YKa3aHHBIX MUTMEHTOB. CoOT-
BETCTBEHHO, MOXKHO C(OPMYJIHPOBaTh pabouylo TUIO-
Te3y, COTJIACHO KOTOPOH ATOT pa3Max KojeOaHHWH OTpa-
KaeT Xapakrep OMONPOAYKIIMOHHBIX MPOIECCOB B pas-
HBIX 4acCTAX PaCTHTEILHOTO COOOIIECTBa.

eanio paboThI SBISETCS MCCIIEAOBAHUE PE3YITb-
TaTOB KOMITBIOTEPHOW 00pabOTKH N300paskeHHSI MacCh-
Ba [IP mcrnone3yemoro B OHOIIIaTO Uil ONpPEAETICHUs
MIPOCTPAHCTBEHHOTO PACHpENeNICHHUs] B HEM YYacTKOB C
Pa3HBIM XapaKTepoM OHOTIPONYKIIMOHHBIX IIPOIIECCOB.

OcHoBHOM MaTepuan

B kadecTtBe ecTrecTBEeHHONM MOIEIW OHOILIATO
(EMBII), B KOTOPOM pPOJIb OCHOBHBIX ar€HTOB OYHCTKH
Boasl wurpator IIP, ucnonwpzoBanmuch, 3apocnu Pistia
stratiotes, CTUXUMHO BO3HMKIIME Ha Y4YacTKE PEKHU
XapbkoB, Ha Teppuropun Kuesckoro paiiona r. Xaps-
koBa (YKpauHa). Y4acTOK OrpaHH4eH Oeperom peKu u
JeKANMU TMapajulelbHO K HEeMy JKene300€TOHHBIMHU
CTPOUTEIBHBIMI KOHCTPYKIHSIMH, TIyOMHa BOIBI Ha

yaactke 10 0.5 M. MaccuB Pistia stratiotes Ha 3TOM
yuacTtke, Ha miomaau 0.75 m Ha 1.25 M ObLT OrpaHHyeH,
utst ipenotBpaineHust apeiida 1P 3a mpemenst EMBIT,
[JIaBAIOUIMMKM KOHCTPYKLMSMM YCTPOMCTBA, 3alLUIICH-
HOTO TMATEeHTOM YKpauHbl Ha MOJE3HYI0 Mojneib [14].
ITo teuenuto pexu B EMBII BTekana oborameHHas 6mo-
TeHHBIMH DJIEMEHTaMHU pEYHas BOJa, COZIeprKallas He-
obxommmele ams pasButus [IP nuraTensHBIE BemecTBa
Pa3IUYHOTO COCTaBa U MPOUCXOXKICHHUS, U3BJIEKAEMBbIE B
xone nporekanuss o EMBII u3 Boxel B pe3yibTaTe
JKU3HEACATENbHOCTH Pistia stratiotes.

Beuta mpoBeneHa o00paboTka HUGPOBBIX (POTO-
cuuMkoB EMBII, cnenaHHbIX B MEPHOJ C aBrycra 1o
HOs1Opp 2016 roma B yCIOBHAX, UMHUTHPYIOMHX (oTo-
ceeMKy ¢ 6opta nerkoro BIIJIA ¢ BbIcOTHEI 5 M U ¢ pac-
crostHust 12 M. B kadecTBe mokazareisi COOTHOLICHUS
pacTUTENBHBIX THTMEHTOB HCIONB30Baics wHAEKC C,
3HAYCHHE KOTOPOTO OMPEACUIOCH 0 hopMyJie:

R-G]
R+G+B’
rae R, G, B, COOTBETCTBEHHO — TPOLEHTH KPAaCHBIX,
3CJICHBIX U CHHHUX 3JICMCHTOB IIMKCCIIA, BCIIMYUHBI KO-
TOPBIX HOPMAaJIM30BaHbl MyTEM JEJCHUS 3HAUCHUU CO-
OTBETCTBYIOIINX BEIUYHH, H3MEPECHHBIX IS OMOMAacChl
ITP Ha Takue ke 3HaYeHUs, U3MEPEHHBIE JJI1 OTpa)kaTe-
Jiel, BXOIAIIUMX B KOHCTPYKIIMIO HCIIOJIB3YyEMOTO YCT-
poiictsa [14].

B cBa3m ¢ XapakTepoM HCIIOIB30BABIIETOCS
EMBII 3adgukcupoBaTh TOHKHE pa3iiuuusi MEXIY y4a-
CTKaMH C pa3HBIM XapaKTepoM OHOMPOAYKIIHOHHBIX
MpoIieccoB He ynanoch. OIHAKO MPH CPaBHEHHH 3TAJO-
HOB, OTHOCAINHXCA K 3aB€AOMO pa3HbIM COCTOAHUAM
OMONPOTYKIIMOHHBIX MPOIecCOB B MaccuBe [IP, Obuin
3auKCHpOBaHBI 3HAYUTEIBHBIC pa3inyus. B kadecTBe
TaKAX STAJIOHOB HCIIOJIF30BANCH CHUMKH, CIICIaHHBIE
netoM — ocenbto 2016 roga. buonpoaykiuonHsie mpo-
mecchl B MaccuBe [1P ObUTH TOCTaTOYHO MHTCHCHBHBIMU
U UX XapakTep JOIDKEH OBUI 3aBHCETh OT KOJIHUYECTBA
JOCTYIHBIX PACTHUTCIIBHBIM OpraHU3MaM IMUTATCIbHBIX
BelIecTB. MICTOUHMKOM 3THX BEIIECTB OBLIO pa3lioikKe-
HHE AJUIOXTOHHOTO OPTaHMYECKOTO BEIIECTBA pa3iImd-
HOTro 6I/IOF€HHOFO IMPOUCXOXKIACHUA, UHTCHCUBHO IIPO-
HCXOJUBIICE B OJIATOMPHUATHBIX TEMIICPATYPHBIX YCIIO-
BUSX (JIETOM) BO BCEH TOJNIIE PEYHOM BOIBI U JOHHBIX
OTIIOKEHHUAX (PTOT CHHMOK IIPENCTAaBIIeH Ha puc. 1).
[IpencraBnensslil Ha puc. 2 cHUMOK caenan 17.10.2016
roJia, KOrjia B CHJIy CBOMCTBEHHBIX 3TOMY BPEMEHH To/ia
TEeMIEepaTyPHBIX YCIOBHUN DPa3NIOKEHHE OPTaHUIECKOTO
BEI[ECTBA OMOTCHHOTO MPOUCXOXKIACHHSI B TOJIIIE ped-
HOW BOJIBI M IOHHBIX OTJIOKEHHSX YKE HE MOTJIO UTPaTh
TaKOH pONM B KA4eCTBE BHEIIHETO HCTOYHHKA IHTa-
TenbHBIX BemiecTB Juiss 1P, ¢yHKunoHupyoommx B
EMBII.
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Puc. 1. Bun maccusa I1P, pynkumonupytomero 8 EMBIT 01.08.2016 rona. Cinea — HeoOpaboTaHHOE N300pakeHHE,
cnpaBa — 00paboTaHHOE U IKaJa YCIOBHBIX IIBETOB, 0003HAYAIOIINX BEIUUYUHY CPEAHET0 KBAaPATUIHOTO
oTKJIoHeHus 3HaueHus unaekca C. Hanpaenenue nmwkenust Boasl B EMBII cipaBa-HaneBo

0.035

0.025

0.015

Puc. 2. Bun maccusa 1P, pyakumonupytomero 8 EMBIT 17.10.2016 rona. CineBa — HeoOpaboTaHHOE N300pakeHHE,
cnpaBa — 00paboTaHHOE U IIKaJia YCIOBHBIX IIBETOB, 0003HAYAIOIINX BEIUUUHY CPEAHET0 KBAPATUIHOTO
oTKJIoHeHus 3HayeHus unaekca C. Hanpaenenue nmwkenust Boasl B EMBII cipaBa-HaneBo

Coo0TBeTCTBEHHO, Ha (hOHE OOILIET0 CHUKEHHS MH-
TEHCHBHOCTU OMONPOAYKIMOHHBIX IIPOLIECCOB BO3pac-
TaeT posib aBTOXTOHHBbIX Ansi EMBII nutatenbHbIX Be-
IIECTB M CHIDKAETCA BIMSHHE POJIM OOECHEYEHHOCTH
MUTATEIbHBIMU BEIIECTBAMHM Ha 3HAYUTENIBHO CHU3UB-
HIYIOCS MHTEHCHBHOCTh OWOIIPO/IYKIIMOHHBIX IpOIec-
coB. CpaBHMM U300paKeHUS, NPEICTABICHHBIC Ha
puc. | u puc. 2, BBIIONHSIONINE POJIb STATOHHBIX IS
JIBYX 3aBEJOMO CHJBHO Ppa3JIMYaAIOIIUXCSI COCTOSHUM
Oouonpoxykiuonnsix mnpoueccoB B EMBII. be3 o6pa-
OOTKM 3TH M300paXe€HMsI HE MMEIOT 3aMETHBIX pa3iu-
Y MEXAY COO0M U MEKIY pa3HbIMU y4acTKaMH OJTHO-
ro nzobpaxenus. OnpenenuM cpeaHee KBaJpaTHYHOE
OTKJIOHEHUS 3Ha4eHUs nHAeKkca C KaXXI0ro U3 y4acTKOB
aHAIN3UPYEMBIX H300paKeHUH U CpaBHUM pacmpenere-
HHE ero 3HaueHuil. [l HarJasgHOCTH cpaBHeHHs 000-
3HAYMM KaXKABIH M3 YJ9aCTKOB M300paKCHUS yCIOBHBIM
LIBETOM, COOTBETCTBYIOIINM BEIMIHHE CPEIHETO KBal-
paTUYHOTO OTKJIOHEHHUS 3HaYeHusI nHjaekca C.

IMocne 06paboTKK Ha puc. 1 BUIUM BeChbMa 3aMET-
HOE pa3iiMyhe MEXIY IpaBOd M JICBOH YacTAMH H30-
opaxenus. B yactu, rne 8 EMBII nomagaer Boaa, 060-
ramieHHass IMUTaTelIbHBIMH BEIECTBAMHM, INPE00JIaIaloT
MaJlble 3HaYeHUS CPETHETO KBAAPATUIHOTO OTKIOHEHHS
3HaueHusa uHAekca C. DTOT 3QdexT o0BsICHIETCS cie-
nyromuM. B oty wacte EMBII nmocrynaror amioXTos-

HbIE NUTATENbHBIC BEIECTBA, YTO NPHUIAECT €l BBIpa-
JKEHHBIE YePThI OTKPBITOW CUCTEMBbI. ITO 00yCiIaBuBa-
er ee omimune or MapranedoBoil Mozienn CyKIECCHH,
KOTOpasi SIBIIIETCSl 3aKPHITOH CHUCTEMOH C OOJBIINM
pa3MaxoM 3HAYEHUM OTHOIIEHUH >KENTO-OPaH)KEBBIX
MIUTMEHTOB M 3ejieHoro xsopo¢wuia. B wactu EMBII,
KOTOpast yJajieHa OT MECTa IOCTYIUICHHS aJUTIOXTOHHBIX
MUTATEIbHBIX BEIIECTB, XapakTep OMONPOAYKIMOHHBIX
nporeccoB 0oee CX0X C 3aKpbhIThIMH cucTeMamu. Co-
oTBeTcTBeHHO B 3ToM yactu EMBII nHabmronatorcs u
OostbIIe 3HAUYEHHS CPETHETO KBAaJPATHIHOTO OTKJIOHE-
Hus 3HaueHus uHiaekca C. Ha oOpaboranHOM m300pa-
JKEHUH, TIPE/ICTaBICHHOM Ha puc. 2, Mog00HOro pasje-
JICHUs] Ha YYaCTKHU C BEICOKMMH M HU3KUMH 3HAUCHUSAMHU
CPEIHET0 KBAJIPaTUYHOTO OTKJIOHEHWS 3HAUCHHs WH-
nexca C He HaOmonaerca. JTOMy €cTh JOCTaTOYHO JIO-
THYHOE OOBSCHEHHE: B IOTOAHBIX YCJIOBHSX BTOPOM
MOJIOBUHBI OKTAOpst GoTocuHTE3 eiie Bo3moxeH. O Ha-
JUYUK  XJIOpo(MIIa CBHIETENBCTBYET SIPKO-3€JIEHBIH
LIBET PO3ETKH JIUCTheB Pistia stratiotes Ha HeoOpabo-
TaHHOW yacTH cHMMKa. Yepes nBe Henmenu (puc. 3) 3TOT
[[BET pACTUTEIbHOW OHOMAacchl CMEHWICS OJeTHO-
OypbIM IIBETOM YBSJaHUS, OTMHUPAHUS M Pa3JIOKCHUSL.
[Ipu 3TOM QoTOCHHTE3 emie BO3MOXEH, HO €ro MHTEH-
cUBHOCTH B 0JiHOH yactu EMBII He TakoBa, 4TOOBI CO3-
JaTh Ae(UIUT MUTATEIbHBIX BEIIECTB B APYTOM.
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Puc. 3. Bun maccusa [1P, pynkunonupyromero 8 EMBIT 01.11.2016 roga. Heobpaborannoe n3obpaxkenue.
Hampasnenne asuwxenus Boasl B EMBII cipaBa-HasieBo

[IpoBenem Temeph CpaBHEHHE HW300paKEeHHUIH
EMBII B XxpoHOJIOTHYECKOM MOPAIKE — OT Hayalsla aBry-
cra (puc. 1) kK Hauary okTs0ps (puc. 4) M K KOHILy €ro
TepBoi Jekansl (puc. 5), U HAKOHEI, CHOBa K €ro BTO-
poit monosune (puc. 2). HeoOpaboTaHHbIe 4acTH H30-
OpakeHHs1 He OOHApYXXMBAIOT eIlle KaKoW-IM0o 3amer-
HOW TEHICHIUH K M3MEHEHUIO LBeTa. TEHAECHIUS XKe
M3MEeHEHHH 00pabOTaHHOW YacTH M300pakeHH HocTa-
TOYHO OJHO3HAYHA U COOTBETCTBYET Pa3IUUMAM MEKAY
aBT'yCTOBCKUM H300pa’keHHEM Ha pHucC. 1 1 HOSOPBCKHM
Ha puC. 2. A WMEHHO: OTCYTCTBYIOT Pa3iIMUUs MEXIY

-

---. !
b

yactsimu EMBII, koTopsie MOTyT OBITh OOYCIIOBIICHBI
Pa3HBIMH YCIOBHSAMH TMOJyYCHHS HMMH AUTOXTOHHBIX
MHUTATeNbHBIX BemecTB. OTCYTCTBUE TaKUX PA3UyYHil B
Hadase, KOHIIE NEPBOIl eKaabl U BO BTOPOM MOJIOBUHE
OKTSIOpST BBINIAZAT HAa OOpabOTaHHBIX H300PAKCHUIX
MO-pa3sHOMY. ITO MOXKET CIY)XHTh MPU3HAKOM, TO3BO-
JSFOIIMM JTHaTHOCTUPOBATh HAYalo MpeoOiIagaHus Hal
npoueccaMd (POTOCHHTE3a IIPOLIECCOB OTMHUPAHHS pac-
TUTENBbHOW Omomacchl. PesynbTarsl mpeobsajaHus Ha-
TJSITHO TIPOSIBIIIMCH Yepe3 Mecsll U sl UX (UKCHpOBa-
HUSI HE HY)KHa 00paboTka n3o0paxenuii (puc. 3).

2 3 4 5 6 7 8 9 10

Puc. 4. Bun maccusa [1P, ¢pyakumonupytomero B EMBIT 02.10.2016 rona. CneBa — HeoOpaboTaHHOE
n300pakeHue, crpaBa — 00pabOTaHHOE U IIKAJIA YCIOBHBIX [IBETOB, 0003HAYAIONIUX BEJINYHHY CPECIHETO
KBaIpaTUYHOTO OTKJIOHeHHUsI 3HaueHust uaaekca C. Hanpasnenue neuxenust Boasl B EMBII cnpaBa-HaneBo

0.035
0i025
' K
0.015
(1:005

2 3 4 5 6 7 8 - 10

Puc. 5. Bug maccusa I1P, pynkunonupytormero B EMBIT 10.10.2016 rona. CneBa — HeoOpaboTaHHOE M300paskeHue,

crpaBa — 00paboTaHHOE U IIKaJIa YCIOBHBIX IIBETOB, 0003HAYAIOIINX BEIUYNHY CPEHETO KBaIPAaTHIHOTO

OTKJIOHEHUs 3HaueHMs nHaekca C. Hampasnenne npmkenns Bonsl B EMBII cnpaBa-HaneBo
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BbiBOoAbI

Takum 00pa3oM, TpeACTaBICHHBIE B HACTOSIIEH
pabote pe3ympTaThl 00pabOTKM H300paKeHWH pacTH-
TEJIHBIX COOOILIECTB CO3JIAIOT OMNpeAEICHHbIC Mpeano-
CBUIKH JJIs1 pa3pabOTKH METOJ0B, KOTOPBIE IO3BOJIT
3a20J1arOBPEMEHHO IPOTHOZUPOBATH COCTOSIHUE COOOIIe-
crBa [IP HexenartenbHOE ISl MNPAKTUYECKUX LEnei
(yHKIMOHMpOBaHuUs OuoruiaTo. Pe3ynbraTsl HacTOSIIEH
paboThl, KOTOpHIE aBTOPHI CUMTAIOT JIMIIb IpPEABaApHU-
TEJILHBIMH, CBUJICTEIBCTBYIOT O TIEPCIEKTUBHOCTH MO

ISSN 1681-7710

muTa BpeMeHH. lcmomp3yemas B HacTosmend pabote
EMBII B HauGombIIeil CTENEHH COOTBETCTBYET HMEHHO
BpPEMEHHBIM OMOIIIATO, B Ka4eCTBE KOTOPBIX B 3KCTpe-
MaJbHbIX YCIOBHUSX BO MHOTHX CIIy4asx MpPUAETCS HC-
MOJIF30BaTh yXK€ MMEIOIINECs] Ha MECTHOCTH OOBEKTHI.
VIMeHHO ycIOBHSAM JKCIUTyaTallUM TAaKUX BPEMEHHBIX
OWOIIaTO COOTBETCTBYET IIpeAJlaracMblii MOAXO0J K
KOHTPOJIIO M KOPPEKIMN OHONPOIYKIMOHHBIX MPOIIEC-
COB B HUX. HpI/IMCHeHI/Ie KOMIBIOTEPUIUPOBAHHOT'O
aHaJM3a TPOCTPAHCTBEHHOTO pacIpeeNieHnsl OHOoIpo-
JOYKIMOHHBIX IIPOIECCOB Ha IHUCTAHIMOHHO IIOydae-

X0/1a K 00pa0oTKe MUCTAHIIMOHHO MOJTYyYEHHBIX H30-
OpakeHHUH PaCTUTEBHBIX COOOIIECTB, Oa3UPYIOIIErocs
Ha ucnoas3oBanuu JIMJIC.

[IpakTHYecKOe MPUMEHEHHE TMPEIaraeMoro Moj-
X07la HauboJiee IeNeco00pa3HO B AKCTPEMATbHBIX CH-
Tyanusx, TpeOyIOIUX BBEICHUS B CTPOM M JKCILTyara-
[[MM BPEMEHHBIX OHMOIIATO, B YACTHOCTH — OHOILIATO C
[UIABAIONMMHU PACTEHUSAMHE, B YCIOBHUSIX OCTPOro nedu-

MBIX M300paXEHHSX BPEMEHHBIX OHMOILIATO C ILIaBalo-
UMY PACTEHUAMHU T03BOJISET CBOEBPEMEHHO AMArHo-
CTHpPOBAaTh COCTOSIHHS PACTHUTEIBHOTO COOOIIECTBa
OuorIaTo, HeCyllue yrpo3y OTMUpPaHUsI BOJHBIX pacTte-
HUH ¢ MOCIeYIOIUM BTOPUYHBIM 3aTrpsI3HEHUEM BOJEI,
a TaKKe OCYIIECTBIATh WX JUCTAHIIMOHHEBIN KOHTPOIIb.
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KOMIMTIOTEPU3OBAHUIA AHANI3 MPOCTOPOBOIO PO3MOAINY BIONPOAYKUIMHUX NPOLIECIB
HA 30BPAXEHHAX BIOMJIATO 3 POCJIMHAMMW, LLIO NMITABAIOTb

A.L Tleyepcobka, O.B. Buconbka, O.51. I'purop’es, €.B. Pagsimescoka, A.C. ITerperko

Y emammi poszensnyma npobrema eusnauenns npocmopogozo posnooiny 6 6ioniamo OLIAHOK 3 PISHUM Xapakmepom 0io-
npOOYKYiliHUX npoyecis. B axocmi npupoonoi modeni 6ioniamo, 8 AKitl posib OCHOBHUX A2eHMIE OUULUEHHS 800U SPAIOMb POCIUHU,
wo nnasaiome, suxopucmosysanucs sapocmi Pistia stratiotes. Komn'tomepuszosanuii ananiz 6asyeascs na UKOpUCMANKI Mame-
MAmuyHo20 anapamy OUCKPemHO20 MOOeTO8aH A OUHAMIYHUX cucmem i 06pobyi yugposux homoepaiil, ompumanux 3 bopmy
Jle2KUXx 0e3NiiomHUX TIMAnbHUX anapamie. 3acmocyeants KOMN 10mepus08ano20 ananizy npoCMopo6o2o po3nooiny 6ionpooyk-
YIIHUX Npoyecié Ha 00epHCAHux OUCMAHYIUHO 300PAXCEHHAX MUMHACO8UX OIONAAMO 3 POCIUHAMU, WO NIA8AI0Mb, 00360JA€E
CBOEUACHO OIA2HOCMYBaMU CMAHU POCIUHHO20 CRIGMOBAPUCEA DIONIAMO, WO HECYMb 3a2po3y GIOMUPAHHA 6000POCMEl 3 Ha-
CIMYNHUM 8MOPUHHUM 3A6PYOHEHHAM 800U, A MAKOXC 30iliCHIOBamu ix OUCMaHyiiHull KOHMpos.

Knrwuosi cnosa: ananiz 300padicensn, biodesnexa, biomaca, 6ioniamo, 6ionpodyKyitini npoyecu.

COMPUTERIZED ANALYSIS OF SPATIAL DISTRIBUTION OF BIOPRODUCTION PROCESSES
ON BIOPLATO IMAGES WITH FLOATING PLANTS

A. Pecherska, O. Vysotska, A. Grigoriev, Y. Radzishevska, A. Petrenko

The article considers the problem of determining the spatial distribution in bioplasts of sites with a different nature of bio-
production processes. As a natural model of the bioplate, in which the role of the main water purification agents is played by
floating plants, thickets of Pistia stratiotes were used. Computerized analysis was based on the use of the mathematical appara-
tus of discrete modeling of dynamic systems and the processing of digital photographs obtained from the side of light unmanned
aerial vehicles. The nature of bioproduction processes in an arrayin of floating plants depended on the amount of nutrients avail-
able to plant organisms. The source of these substances was the decomposition of allochthonous organic matter of various bio-
genic origin. The comparison was made from the point of view of the distribution of values of the mean square deviation of the
index value, the value of which was determined on the basis of the percentage of red green and blue pixels. The use of a comput-
erized analysis of the spatial distribution of bioprocessing processes on remotely acquired images of temporary bioplants with
floating plants allows timely diagnosis of the state of the plant community of the bioplate, which threaten the dying out of aquatic
plants with subsequent secondary water pollution, as well as their remote control. The results of processing images of plant
communities presented in this paper create certain prerequisites for the development of methods that allow the prediction of un-
desirable for the practical purposes of the functioning of the bioplate the state of the community of floating plants.

Keywords: image analysis, biosafety, biomass, bioplate, bioproduction processes.
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