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Hnativ P. S, Stasiv O. F.Systems analysis and agraan ecosystems025. 412p.

The basic provisions of systematology, its conceptual apparatus, classification approaches,
study of the systerhsstructures and functions have been presented. The fundamentals and
algorithms for system analysis and simulationeicology and environmentology have been
considered. The fundamentals of structural and functional organization and standardization of
natural as well as mamade and technogenic ecosystems have been elaborated. The most
common mathematical methods of gystanalysis have been proposed.

The ecosystemic approach for the analysis of agricultural, forest, water, urban anthden
systems, systematic environmental monitoring has been described. The modern scientific
concepts of the origin, structure and eviointof physical, biotic and social systems have been
considered.

The manual has been published for the second time for Bachelor, Master and PhD students. It
may also be useful for the researchers and specialists in environmental management and geo
socialprocesses as well as for the ecosafety development organization.
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Hryhoriy Skovoroda

ITRODUCTION

The edition of our book is caused by the rapid progress of science about biogeospl
as the "home" of humanity and the worsening problems of environmental protection i

world. In educational and scientiftaléezach concepts as "system", "system approach”,
"systemic analysis", "systemic problem", "systemic crisis" are more and more often me
a curious reader thinks about their specific topical content. They become as commonj
as the terms "ecologgtplogical approach" "environmental crisis", "greening". Attempts t
master the system method without an adequate scientific or practical training are doom
failure because of the ambiguity and inaccuracy of these and many other concept:
systemologythe science of the system. It is important to note that populism and profat
about the protection of the natural and human environment, unfortunately, are
diminished.

Nowadays the concept of system is not limited to theoretical sphere and become
cornerstone in the foundation of various applied sciences. At the beginning the syst
concepts were published as an abstract and somewhat daring scientifi@&geas, later
pioneering theory. Today, systemic research, systemic analysis, S&iagartgin
related categories became working means of many sciences. Modern state agenc
especially security and business institutions, have the relevant departments, or at |
some professionals who carry out a systematic analysis, contr@ricesysgmive
predictions, generate systemic ideas.

The concept of a system and consistency has three aspects:

V objectively the Universe is a system, its structure is systemic, its consistency
independent of man, ontological, dialectic propefeofial that exists, existed and
will exist in the world,;

V system is a set of achievements of human beings, organized in science, knowle:
and ideas about the universe as a system, such a system is an epistemologi
phenomendncomplex and manyfbidl. Kant "Experiment without theory is blind, but
theory without experingesimply an intellectual game

V humanity at a certain stage of development and on the basis of assimilat
knowledge began, continue and in the future will continudifferergasystems of
public appointment as instruments of civilizatieed and real, small and -Ergle
structures and designs.

System approach as a progressive way of intellectual activity provided a signific
deepening of natural knowledge nand discoveries in science, inventions and
achievements in technology and production. Global systemic and local environmental
social problems cause constant attention on the part of scientists and managers, expe
protection of nature and enwveramnwWithout acknowledgement of the system it is
impossible to solve complex-soglogical and economic problems at different levels.
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More and more mterest IS pald to systemmaaaigmgrehenswe study of objects and
phenomena in nature anceggand their mutual interdependence, it requires study |
higher educational institutions specialized on disciplines that are based on the the
systems analysis in ecology and environmental protecsamportant since there is a
consideratiathat recently some environmentalists have begun to consider the environ
not as a part of special knowledge, but as a general scientific methodological kno
and means of public, natural and technological phenomena and objects whicl
components different systems, but at the same time of the environment. For this pur]
in 2010 in Ukraine for the first time was published a textbook "Systems theory and s
analysis in ecolo@ywiv, Kamula, 201205 pp.

However, deep reseaygstenti approach is needed in every sphere of professiona
activity. The tragic consequences of natural and environmental disasters has happel
due just incomprehension of systematic structure of nature and society, but the ina
realize the ideassinch actions which would not violate the laws of systemic natural :
manmade complexes functioning.

Systemic analydisis a set of methods and tools that are used for researche:
modeling and design of simple, complex and complicated objects. aimd ecolog
environmental protectiol is, above all, substantiation of decisions of biogeospher
natural resources development, convertion or even creation and manageme
ecosystems through economic, technical and biological agents. Systemic approac
general systems theory make theoretical and methodological basis of systems analy:

With this in mind, we propose a new research and generalization of the sys
method developed in the scientific publicationEnugletein and system analysis".
The main purpose of the monograpstification of the modern approaches to the
ecosystems analysis and development of the applied systemic analysis techniqt
protect the environment, implementation into the learning process of the subje
relatioship and interdependence of natural phenomena and anthropogenesis. Our w
to expand a specialist's methodological tools in understanding the universe's str
systematicity, training an ecologist an algorithm and methods of system analy
envionment in general, as well as forest, water and technical systems for |
environmental safety. The new concepts of agricultural, industrial and urban sy
analysis, the systems of the human body as heterotrophic consortium were propose
impodnt to streamline and improve the environmental monitoring in Ukraine an
international implementation.

The proposed manual consists of three parts. The first covers the basics of ge
systems theory, the sedatie scientific foundations antigalaapproaches to the use
of systems analysis in ecology and environmentology. Surarttarizes and provides
indepth fundamental knowledge for applied systems analysis in various fields,
systemic approaches to monitoring of environmeoi fBasgdnciples of systemology
laws we offered our own approaches to the core and relevance of systemic treatmer
major biogeosphere components which man transforms and adjusts to fit his int
Forest, agricultural, water, urban, techsteralssgnd anthropoecosyétersystem of
the human body with its symbiocenosis and enywenenéont the first time explored
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and descrlbed by a smgle methodologlcal approach Deflnltlons of aII the systems \
presented from the perspective afnéeem. Anthropoecosystem has an ecological
definition, although we do not deny other approaches, including anthroposociosystems
offer colleagues to provide their comments and suggestions on the concept of the bool
thoughts about our vision otdliese for the ecologists, specialists in environmental
security.

The authors are sincerely grateful to the reviewsessor V. G. Radchenko,
V.P.Kucheryavyy, V. I|. Parpan, V. V. Lykhochvor for significant additions and edits of
materials. Webe that the collegummstructive comments and suggestions of different
professions will enable us to further develop and improve systemic analysis
environmental quality and ecosystems.
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)’ {Is%d, o0 ddej dOMmlskzydzj . 142
q’: COdzOdz' o . stsyddz MdecdzOdz @Pafts~ SH-
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MsckzSIsktelk, Y5CO0LOdE d&&O ttdm. 11. 4.
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B4 deledoo . tdMms smmdz § Jtemd fIstetsdg, wWE J dz &3,
Mo s’ d3 dzO Rgjtdastatl off. Otal =" Hdzgd2 h Ot o dCBstedmlis
L 2Oy s e dzg = L d3' dzdzd - , O 9da"Hdd2 hOt od
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ltedntso Odz'y j sed)d ' fpteisdidd yJj dz2@ L kM’ B8O J dzj o
dz' segts h Otl. 10 fsHOY' dZO 9~  HA® ~- JjHdz] d3]
dzd 2 M)d ¢ dz® dzH YYflzjstds jifvfs jotstdad df tetsd3’ Y dese s h Otol
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(Joly etal, 2014;Yahiaouietal., 2012.

1 J2d3j t6] ) ° JWJSClsdodzs odCBtedMmilsso z& Is!
L O H(OpenAl. 2029:

A Hdzv ftetsc detsL bz od® dedzv piEEh) ofipfdzs otd W HO deQ
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tcd Mistso z6 Is! mfjJy Odz dg Odze st d dsdpd].dz3ONdzg 2 B
GicOH " ' dzlsdd’” OddgjtistdsdHlsdds L o tstotslsdztse ts (Biicks h d to j «
Prgpagation, L' WL Oddr GtOH' " dzls’ 9, RProp IO
[Mdzs e dzO tsMtsBdzd o ' Mis! dzgj Qtesdgj tej y  sdzv 6
odzd dBBHJ dzt 8 Is! MC &zOH dzz  dzj dz' dz' 2 dzblzd d3P dzj
H@izd dg§beuwen & Moriakov, 2020

razv fjtcjo " teé&d OHJSCOOIsdtsmlis fsBkzHtso Od
My dy Odz dididj idsislotgn § " Hilse jteH >y § dedz” , - & W
Csod M " 99" Hdetsh j dzdzv 3 3 o' tedzd dafd Bdf.~ * H

1 tod dz L @H dgts i3kz tcjLzdz SOIs* fijtdo teCd
o stedMisOdzdzv dz * dzOCh j ' H' BtoOdets®™ dzOQo YOz
Cstej Sy ©90cetodms CBJW"  y' " dals’ 9.

S. Varela, X. Zheng, J. Njuguna et @025 dzO 9o j dzd ¢ taGodz@HdzdzVW !
dzj 2tccCIs ROy | (HEHC Bl cdzce ' YdpOMmia tsfipids @ dgdz
KX dr ' demlstclzd3j dals ' a v intzy O detrtiz] & '@FCOdzdttdysiztse d |
H Odzd n HOIsyd¢S " ' od diazlg tzts - ‘SRS ' dez: ¢ shis' o7
YO dzh eAffdH dzv C sy desets Ctsdzlsj CMlskz. £Aj ¢tds
L B 'dd®o nyddzm H Odzd n we Qo dqdzts, 8Mde Bitcs G
NJda@w sstc’ 9 , f KO dOdatsy Axiedgyy o dte” "dilsd 1y
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tcj ysoddz IsO oadSCtstedmlsOdadzy ~" &3 ydzedm 4 Mls
oL o3 dzh j dzdzv dzO 25% ff dztsh ° J s dfigle | dgto|
LOctotsylz' B' B’ L degsd3Odzg’ Islss ;

oL d3j dgh j dedzv dz©@O 3 0% yoOfmlsCd drHj2, hMts -
sStcOdzf sStels iz ;

0' Mistsls dzj L d3d dz" J dzdz¥ lsotstej dadz? T 9 HnAt
LOzdh Csoadr ftBkzlssoedr ©' HRatSH' 9.

€BpPONENCbKMU 3e/1IeHNUN KYPC:

12 TpaBHA 2021 poky EBpOKOMiIcia npunHana lNnaH Ain 3 AocarHeHHa
HYNbOBOro 3abpyAHEeHHS NoBITPA, BOAU Ta I'PYHTIB.

Knouosi wini -55% ‘& -50% -30%

Ha 2030 pik: \

nepegYyacHUx cMepTeu, NaacTUKOBOro MiKpOMNNacTuKy,

CNpUYUHEHUX 3abpyaHEeHHAM CMiTTa B MOpiI Lo BUKMOAETbCA

nositTpsa
e ‘s
-

s0% A (30% 8 (5% 4 -50% _/

3a/IULLKOBUX YacTKu nogen, nnouli ekocucrem €C, BTPaT NOXXUBHMUX

nobyToBux LLO CTpaXkaaloThb Big Ae 3abpyaHeHHs pe4vyoBUH Ta

Bigxopnis LWyMy TPaHCNOPTY 3arpoxye BMKOPUCTAHHA XiM.

6iopisHOMaHITTIO necrtuumais

4 yepeHa 2021 poky EBpOKOMicia Ta KoMiTeT perioHiB
3anyctunum Nnatpopmy 3auikaBieHUX CTOPIH AN )
cnpuaHHA peanisauii MnaHy ain /

e

Y kBiTHi ypaa 3ateepave Y YepBHi NPUIAHATO 3aKOH
HauioHanbHWiA NNaH Qin 3 OXOPOHM «Mpo o6MexeHHn obiry
HaBKO/IMIWIHLOrO NPUPOAHOro NNacTUKOBMX NakeTis Ha
cepepoBuMLla 00 2025 poky. TepuTopii YKpaiHu».

CuTyauin B YKpaiHi

BnusbKo 60 TUC. cMepTei
WOpiYHO Yepe3 3a6pyAHEHHS
HaBKO/IMLUHbOrO CepeaoBMmLLa

BPY TpuBanui 4ac posrnsaaae BaXInBei paMKoBi 3aKOHOMPOEKTH -
«Mpo ynpasni Big , «Mpo 3ano6iraHHn, SMeHLWeHHsA
Ta KOHTPO/Nb 3a6pyAHEeHHS, WO BUHMKAE B pe3ynbrarTi
NPOMMUCNOBOI RiANBHOCTIN.

tdf. 1040.d® | otetsC s ' °  H dzw O mi tstW dzjiajzdiezy
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