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In our case, we are dealing with an ideal image of a highly successful invention of nature,
namely PCA. More specifically, it is about the idealized trajectory of the colorimetric parameters
(CP) of the plant background over time and space, to which PCA is optimally adapted. The aim is to
find a way to eliminate the masking effect of PCA on animals by processing digital images using
system colorimetric parameters (SCP) that distinguish PCA from the plant background of their
habitat. The procedure for identifying and using such SCP is, in technical terms, the subject of the
invention. According to [2], these SCP can reflect the relationships between the diversity and
uniformity of PCAByY means of the uniformity of PZT, a certain contradiction in its adaptive
strategy is solved. A method similar to that known from AVA [1] is used, which involves the dual-
purpose use of an invention element. The contradiction lies between the requirements for the
diversity of PZT's different color spots and their angular size. The search for these potential control
points in this work is carried out through a comparative analysis of ITS constructed for PZT and PC
of plant background. These ITS were constructed using a class of mathematical models - discrete
models of dynamic systems (DMDS) — developed at V.N. Karazin Kharkiv National University
(Ukraine), which has a worldwide novelty [3]. The source of factual information consisted of digital
images of the river crayfish Astacus leptodactylus, divided into segments and subsegments, made
available in open access. In each subsegment, the G/(R+G+B) parameter was determined through
computer analysis of the RGB image model. Variational parameters (VP) of G/(R+G+B) values
were calculated for the set of subsegments of each segment as indicators of the uniformity of the
background and crayfish. The mode (MO) and amplitude of the mode (AMO) were used as VP for
this purpose. The value of the standard deviation (SKV) was taken as an indicator of diversity.
Comparative analysis of the VP showed that AMO is the most effective indicator of uniformity,
compensating for the lack of diversity. Accordingly, the highlighting of AMO values with a
conditional color is an effective means of demasking Astacus leptodactylus. Therefore, we have a
demonstrative example of the successful combination of PCA and MDS in the elimination of the
background noise.
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Cranuii po3BUTOK — 11€ KOHIIETIIis, sIKa IUHAMIYHO PO3BUBAETHCS, MA€ PI3HOMAHITHI aCIIEKTH
Ta TIlyMaueHHs, BiloOpaxae BIANOBIIHUNA MICHEBUM 1 KyJIbTYPHUM YMOBaM CBITOIJISI, MPU SIKOMY
IPOIEC PO3BUTKY «CIYXHUTh 3a0€3MEUCHHI0O NOTped CydyacHOro TIOKOJIIHHS 0€3 IIKOAU
MOXJIMBOCTSIM MaiOyTHIX TOKOJIHB 3aJOBOJILHATH CBOi BiacHI moTpebw». CTparteris CTaioro
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pPO3BHUTKY Tiepenbavae OanmaHC EKOHOMIYHOI, COIialbHOI Ta EKOJIOTIYHOI cdep y PO3BUTKY
CYCILTBCTBA.

Cranuii po3BUTOK Ma€ 3a0€3MEUNUTH MUTICHICTh O10JI0TIYHUX 1 (PI3UYHUX TPUPOTHUX CUCTEM, iX
KUTTE3IATHICTh, BiJl YOTO 3aJCKUTh TIWI00ambHa CTaOUIBHICTH Yyciei Oiochepu. OcobimBoro
3Ha4YeHHs HaOyBa€ 3/1aTHICTh TAKMX CHCTEM CAMOOHOBIIIOBATUCS M aaNTyBaTUCS 10 PI3HOMAHITHUX
3MiH, 3aMiCTh 30€peKEHHsI B MEBHOMY CTaTHYHOMY CTaHi abo aerpananii Ta BTpaTH 0i0J0riuHOi
PI3HOMAaHITHOCTI.

BupimeHss ux 3aBJlaHb — HAUTOJIOBHIIIIE CHOTOJIHI JUIS JIEP’KaB, aBTOPUTETHUX MIKHAPOIHUX
oprasizarliii Ta BCiX MPOTPECUBHUX JIFOJICH CBITY.

AnTpornorenHa TpaHncdopmaiis, e 3MiHa MPUPOJHUX CHUCTEM i BIUIMBOM TOCIOAAPCHKOL
JIsUIbHOCTI JIIOAUHU. Lle 1HTerpoBaHa XapakTepUCTHKA, sKa BPAXOBYE HE JIMIIE 3MIHM CTPYKTYpHU
T€OCHCTEMH B IIiJIOMY, ajie i (i3uuHi i XiMiuHi 3a0pyAHEHHS! KOMIIOHEHTIB JaHa(THOI CUCTEMH,
3MIHU BU/IOBOTO CKJIay.

AHTpOTOTeHH] 3MiHM JOBKUUIA KaTacTpdiuHi 3a cBoiMM MacmiTabamu. 3a0pyaHEH! BOJHI
pecypcu, arMmocdepa, 3HHUILEHI MUIBHOHM TIe€KTapiB pPOAIOYUX IPYHTIB, OTPYTOXIMIKaTaMu 1
palioaKTHBHUMH BiJXOJaMHU 3apakeHa IUIAHEeTa, BEJIMUYE3HUX PO3MIpIB HOCATIO 00e3TiCHEHHS i
OITYCTEIIFOBAHHSI, K HACTII0K — 3HUKEHHSI 010p13HOMAHITTSI.

OnarM 3 HAWBKJIMBIIIMX POCIMHHOTO CBITY € JIICH — €HepreTnyHa 0asza Oiocdepu, amke
IPOAYKYIOTh KUCEHb Ta HAKOIIUYYIOTh OPraHIuHy PEUYOBHHY, TOMY BIIIIPAlOTh JY>KE BaXJIUBY POJIb
y KHTTI Ha 11aHeTi. [1ix HaTHCKOM JIFOIMHM JIICH 3MEHIIYIOTHCSI Ha BCiX KOHTUHEHTAX, MPAKTHYHO
y BCIX KpaiHax. A camMe JepeBa aKTHBHO OYMILAIOTH arMocdepy 3emii BiJ 3a0pynHeHHs. 3eleHi
pPOCITMHU BOMPAIOTH BYTJICKUCIHN Ta3, BUKOPUCTOBYIOUYHM HOTO B SKOCTI OyAiBETBHOTO MaTepiairy
i cBoix kmiTuH. KoxkeH kyOomerp JepeBUHM — Iie Maibke MIBTOHM 3a0paHoi 3 MOBITpsA
Byriekucnotrd. Cmig  3a3HAa4MTH, IO OCTaHHIM dYacoM JIic dYepe3 MepeHaBaHTaXCHHS
BIJINIOYMBAIOYMMH, iX JUKYHCbKE CTaBJICHHSA A0 NPUPOAU, BUHUIICHHS PIIKICHUX JIIKAPCHKUX
pociuH, STia, rpubiB, BUPYOYBaHHS JAEpeB, COPUYMHEHI JIFOJBMU TOXKEXK1 BTpadae CBOi 0310pOBUI
Ta peKpeaniifHi BIacTUBOCTI. BiH He BUTpUMY€E HAIUIMBIB JIIOJEH y T'YCTOHACEICHHMX pErioHax,
CTpaX</Jlae 1 THMHE BIJ MPOMUCIOBHX 3a0pyJHEHb, a TAaKOXX BHACIIAOK JAISUIBHOCTI Ha(TOBOI,
OyAiBeNIbHOI, TPHUYO-BU00YBHOI TPOMHCIOBOCTI.
3a maamvu OOH, mopiyHo Ha miaHeTi BUPYOYIOTh TOHAA 3 MiIpa M° jicy, # g mmdpa xo 2000
poky 3pocte B 1,5 pazu. llle nHa moyarky XX cT. TpomiuHi JicH, BKIIOYAIOYM BOJOT1 BIYHO3ENEHI 1
ce30HHI, Oynu nomupeni Ha 1ot 24 muH 500 THC. KM, 3apa3 mioma 1ux JiciB CKOPOTHIACH JI0
10 MtH kM2,

3a0e3neyeHHs] eKOHOMIKO-EKOJIOT1UHOI Oe3meku 0arato B 4OMy 3aJI€KUTh BiJ €(EKTUBHOCTI
MEXaHI3MIB YIpPaBIiHHSA MPOMHUCIOBUMHU MignpuemMcTBaMu. OJHHMM 3 TakuX MEXaHi3MiB, SKHUN
OCTaHHIMHU POKaMU HaOyBa€ pO3BUTKY, € MEXaHI3M €KOJIOri3alii BUpOOHUYUX MPOIIEC.

CporosmHi miJ €KOJIOTI3ALli€l0  PO3YMIIOTh MpPOLEC MOCTYNMOBOIO 1  MOCHiZOBHOTO
BIIPOBA/KEHHSI CHCTEM TEXHOJIOTIUHUX, YMNPABIIHCHKUX Ta IHIIMX pIlIeHb, SKI J103BOJSIOThH
HiABUIYBAaTH €(PEKTUBHICTh BUKOPHCTAHHS MPHUPOJHUX PECYPCiB 1 YMOB MOPAJ 3 MOKPALICHHSIM
a00 xoua 0 30epeKeHHSIM SKOCT1 MPUPOJTHOTO cepenoBuiia. e oHa 3 rOJIOBHUX BUMOT Cy4acHOCTI
B YMOBax TIJ00aNbHOI €KOJOTiYHOI Kpu3u. B comiagbHO-€KOHOMIYHOMY IIJIaHI €KOJIOTi3allis
MOBUHHA CHOUpPATUCA Ha TMepexil 0 MNpHpPoA030epiralouyMx METOAIB TOCIOAApPIOBAHHA, a B
TEXHIYHOMY — Ha €KOJIOTi3allil0 TeXHOJIOTi BUPOOHUIITBA 1 MPUPOAOKOPUCTYBaHHS. TeopeTuuHi
OCHOBHU €KOJIOTi3allii CyCHUIbHOIO BHUPOOHMIITBA BKA3yIOTh HANpPSIMKH, 3a SIKUMU BOHA IOBHHHA
peamizyBatuchk. Lli HampsMKH, B CBOIO uepry, HOTpeOyIOThb KOHKPETHUX HUISXIB NPaKTHYHOI
JUSTTEHOCTI CyCHUTACTBA 3 €KOJIOTI3allii CYCIIBHOTO BUPOOHUIITBA. EKOsori3aliis BUpOOHHUIITBA Ma€
PS aCTIEKTIB, SKi CIPUSIOTH IIbOMY IIPOILIECY.

bionmoriunHi acmekTH exoJorizaiii BUPOOHMIITBA BIJIMOBINAIOTH il CYTHOCTI, OCKUIBKH
nepea0avyaroTh BKIIOYEHHS Y BUPOOHHUUII Mpoliec XUBUX opraHi3miB. Lle cTocyeTsces, nepenycim
010TEXHOJIOT1T — MOJIO/IOT TaTy31 CYCITIJILHOTO BUPOOHUIITBA.
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TexHONOTIuHI aCeKTH eKOJIoTi3aIlii BUPOOHUIITBA PEaTi3yIOThCS TAKUM MIISTXOM. Byb-sxuit
piBEHb BUPOOHMIITBA BHU3HAUAETHCA PIBHEM PO3BUTKY TEXHIKH, a HOro BIOCKOHAJICHHS — HOBOIO
TEXHIKOIO, 5IKa PO3POOIISIETHCS 1 BUKOPUCTOBYETHCS] Y BUPOOHHIITBI.

Omke mo0 3MEHIIUTH aHTPOIOTCHHUH BIUIMB HA HABKOJUIIHE CEPEIOBHINE HEOOXITHO
MIPOBOJIUTHA  €KOJIOTI3aIlil0 BUPOOHHUIITB TOMY IO €KOJOTi3allil BHPOOHHMIITBA € BaKJIUBOIO
CKJIQJIOBOT €KOJIOTO-E€KOHOMIYHOT O€3MEKN HACEIICHHS.
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3MiHa KIJIMaTy Ta iHIII [I00anbHI MPoOIEeMU CTaBIATH MEpel JIOICTBOM BUKIUK 30epertu
Oiopi3HOMaHITTA Ta (yHKIIOHYBaHHS ekocucTeM. OIliHKa €KOJIOTIYHOI PIBHOBarWM € BaKJIMBUM
IHCTPYMEHTOM YIPABIiHHS IPUPOJTHUMH pECypcaMu Ta 3a0e3MeUeHHs CTaloro PO3BUTKY.

VY xpainax €Bponeiicbkoro Coro3y iCHy€e po3raixykeHa CUCTeMa CTaHIAapTiB Ta METOIHK IS
OLIIHKK EKOJIOT1YHOi pIBHOBaru €KOCHCTEM, sika 0a3yeTbCsl Ha MPHUHILMIIAX CTajJoro PO3BHUTKY.
OmiHka BKJIIOYa€ aHaji3 BIUIMBY Ha JOBKULIAL, OI[HKY OiOpi3HOMAHITTA Ta (YyHKIIOHAIBHOT
PI3HOMAaHITHOCTI ekocucteM [1].

B Vkpaini Takok 3BepTarOTh yBary Ha OI[IHKY €KOJOTIYHOi piBHOBaru Ta 30epexeHHs
6iopizHomaHiTTs. [Ipote, mopiBHsAHO 3 KpaiHamu €C, iICHYIOTh 3Ha4YHI BIIMIHHOCTI Y METOJIUKAX Ta
piBHI 3aCTOCYBaHHSI CTAaHIAPTIB.

Cepen METOAMK OLIIHKH €KOJIOT14HOT pIBHOBAru €KOCHCTEM MOYKHA BUAUIUTH HACTYIIHI:

1. Ianmexc cramy exocucteMm (Ecosystem State Index, ESI) — merommka OIiHKH cTaHy
€KOCHCTEMHU Ha OCHOBI PI3HOMAaHITHUX EKOJOTIYHUX, COLIAIbHUX Ta eKOHOMI4HHX (hakTopiB. ESI
BUKOPHCTOBYETHCS Ui BU3HAUEHHS BIUIMBY [iSUTBHOCTI JIIOMMHH HAa EKOCHCTEMY Ta PO3pOOKH
cTpareriii 30epexeHHs IPUPOIHUX pecypciB [2].

2. Meronuka KOMIUIEKCHOI OLIHKHA CTaHy MPUPOJHUX €KOCHCTEM — BHKOPUCTOBYETHCS JUIS
OLIIHKH €KOJIOIYHOI0 CTaHy MPUPOJHUX €KOCHCTEM 3 BUKOPUCTAHHAM Oararbox (hakTopiB, TAKHUX SIK
010J10T1YHE PI3HOMAHITTS, F€OJIOTIYHA CTPYKTYPa, T1IPOJIOTTYHI YMOBH, 3a0pyIHEHHS Ta 1HI [3].

3. Meronuka BU3HAUEHHS ONTHMAJbHHUX CIIBBIJHOIIEHh MK IUIOMIAMH TPUPOTHUX 1
NepeTBOpeHux exocucreM 3a M. @. Peiimepcom — mnonsrae y BHM3HAY€HHI ONTUMAJIBHOTO
CMIBBIAHOIIEHHS MDK IUIOIIAaMU NEPETBOPEHUX 1 MPUPOIHUX E€KOCHCTEM MM PI3HUX HMPUPOIHO-
naHamapTHUX 30H 3 METOK 3a0e3leyeHHs] EKOJOTIYHOI piBHOBAard. Bu3HaueHHsS IHOTO
CHIBBIAHOIIEHHS 0a3yeThCs Ha HAYKOBO OOIPYHTOBAHOMY JOCIHIUKEHHI MPUPOIHUX IMPOLECIB Ta
BIIJIUBY aHTPONOTreHHUX (PaKTOPiB HAa IPUPOJHE cepenoBule [4].

Bu3HaueHHs ONTUMalbHUX CIHIBBIIHOIIEHb MDK IUIOLIAMHM TNPUPOTHHX 1 TNEPETBOPEHUX
€KOCHCTEM MO)KHA 3HA4HO CIPOCTUTH LUISIXOM BHUKOpHCTaHHS reoiHpopMmaniiinux (I'IC)
texHonoriil. Buxopucranus I'IC-TexHojoOriii B OIiHII €KOJOTiYHOi pPIBHOBAarM €KOCHCTEM €
HA/I3BUYAHO BaKIMBHMM €TamoM. 30KpeMa, BOHM MOXYTb OyTH BHKOPUCTaHI JJIS aHANI3y JaHHX
PO PO3TalTyBaHHS JICIB, PIYOK, MPOMHUCIOBUX 00'€KTIB, HACEJICHUX ITYHKTIB Ta 1HIINX €JIEMEHTIB
€KOCUCTEMH, 11100 BU3HAYUTH ONTUMAJbHI CIIBBIIHOIIEHHS MK MPUPOAHUMH Ta MEPETBOPEHUMHU
eKocucTeMamMH, SKi 3a0e3neuyroTh ekojoriyHy piBHoBary. Takoxx ['IC-texHosorii MokHa
BUKOPUCTOBYBATH JJIsl BIJICTEKEHHSI 3MiH €KOCHCTEM 3 4acOM Ta OLIHKH €()EeKTUBHOCTI 3aXO[iB 3
MOKpAILEHHS €KOJIOTTYHOTO CTaHy.

I'IC-TexHonorii A03BOJIAIOTH OIIHIOBATH €KOJIOTIYHY pIBHOBary Ha pI3HUX pIiBHSX, BiX
OKPEMHUX TEpUTOpPIN 70 BEIMKUX PETiOHIB Ta KOHTUHEHTIB. BOHM TakoX JO3BOJSIOTH aHaANI3yBaTH
B32€MOIIO JIFOAMHM Ta MIPUPOJIH, OLIHIOBATH HACIIIKU JIOICHKOI TISTTBHOCTI Ta BU3HAYATH MOKIIHBI
IUISTXA 3MEHIIIEHHS] HETaTUBHOTO BILTUBY.
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