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BU3HAYEHHS EKOJIOTI'TYHOTI'O CJIAY HIAIPUEMCTBA SK
THIMKATOPA 3FAJTAHCOBAHOCTI MOI'O POBOTH

O.I1. MiTpsicoBa, a.mea.H., pod.., 3aB.kadeapu

CKOJIOTIT Ta MPUPOJIOKOPUCTYBAHHS;

O. L. CrenanoBa, MaricTpasr,

YopHOMOpPCHKHI HalliOHAIBHIIA YHIBepcuTeT iMeHi [lerpa Mormmu

Byn. 68 JlecanTHukis, 10, M. Mukonais, 54003, Ykpaina,eco-terra@ukr.net

J1i1st BUSHAUECHHSI €KOJIOTIYHOTO BIUIMBY IIANPHEMCTBA Ha HABKOJIMILIHE Ce-
penoBuiIe Oya0 PO3MISTHYTO pi3HI METOAHM, sSKi 3aCHOBAHO HA OIlIHII MaTepi-
QJIbHUX MTOTOKIB. YIOCKOHAJIEHO METOAMKY Ta PO3KPHUTO 3MICT IOHATTS «EKOJIO-
TIYHUH CITify», SIKU HUHI € OHUM 3 HaiOLIBI TOYHUX METO/IB OLIHKU BIUTHBY
Ha JOBKULIL. JlaHa METoAMKa JO3BOJSE OLIHWTH 3araJlbHUHIONUT HA TUIOLI
3eMeJbB TI00ATbHAX TeKTapax, sSKi HeOoOXiTHi JJIs BUPOOHHUIITBA BHKOPUCTA-
HUXITIOAMHOIO pecypciB. OmucaHo mpouenypy BUKOHAHHS PO3PaxyHKY €KOJIO-
T{YHOTrO CINiAY JUIsl TMBOBAPHOTO MiANPUEMCTBA, IO MOXKE OyTH BUKOPHCTaHO
st Oyap-sikoro BUpoOHHITBA. [IpoBeieHnit po3paxyHOK UIsi IMBOBAPHOTO BH-
pobuunTBa (51492,4 TTa) 103BONKB 3pOOUTH BHCHOBOK, IIIO p0o0OOTa MiAPHEM-
CTBa CYIIPOBOKYETHCS BAHUKHEHHAM eKojlorigHoro nedinuty (—3293,1 rra).

KirouoBi ciioBa: exomoriyauii ciii, 0i0€MHICTb, eKOJIOTigHUHA aedinuT,
MTMBOBApPHE i IPUEMCTBO.

ONPEAEJEHHME 9KOJOTHMYECKOI'O CIEJA TPEATIPUATHUA
KAK UHJIUKATOPA YCTOMYUBOCTH EI'O PABOTBI

E.I1. MuTpsicoBa, 1.men.H., mpod., 3aB. Kadenpoit

9KOJIOTHH U TPHPOJIOTIONH30BAHHS,

O. U. CrenaHoBa, MaruCTpaHT,

YepHOMOpCKUI HALIMOHANBHBIN YHUBEpCcUTET UMeHU [leTpa Moruiibt

yi. 68 Jlecantnuxos, 10, r. Hukonaes, 54003, Ykpauna, eco-terra@ukr.net

Jng ompeneneHuss 3KOJOTHYECKOTO BO3ACHCTBUS NPEATIPHSTHS Ha OK-
py’KaromIyto cpexy OBUTH PacCMOTPEHBI pa3IMYHBIC METOIBI, OCHOBAaHHBIC Ha
OTIPEICIICHNH M OIIEHKE MaTepHaJbHBIX ITOTOKOB. YCOBEPIIEHCTBOBAHA METO-
KA W PACKPBITO COACPIKAHNE TTOHATHSA «IKOJOTHUYSCKUH CIeny», KOTOPBIH Ha
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CETO/IHSIIHUN JICHb SIBISICTCS OJHUM M3 CaMbIX TOYHBIX IOKa3arelsieil BO3Jei-
CTBHSI Ha OKpY)KaloIlyto cpeny. JlaHHasi METOJMKa MO3BOJISIET OLEHUTH OO
CIIpOC Ha IUIOLIAJIM 3eMellb B II0OaJbHBIX I'eKTapax, KOTOpbIE HEOOXOANMBI
JUIsl IPOM3BOJICTBA MCIIOJIB3YEMBIX YEJIOBEKOM pecypcoB. OmnrcaHa npouenypa
BBITIOJIHEHHSI pacyeTa SKOJIOTHYECKOTO CIIea, YTO MOXKET 0aTh MOJIE3HBIM IS
mro0oro npennpusTus. Paccunran sKoJI0rndeckuil ciies; MMBOBAPEHHOI'O Mpe/-
npusitusi. [IpoBeneHHbINH pacdeT Uit KOHKPETHOTO IHBOBAPEHHOTO IPEITNPH-
arust (51492,4 rra) mo3BossieT clienath BIBOJ, YTO €ro padoTa CONpOBOKAACTCS
BO3HHKHOBEHHEM dKoyioruueckoro aeduimura (—3293,1 rra).

KioueBble ci1oBa: SKOJMIOTMYECKHH cliell, OMOEMKOCTh, KOJIOTHMYECKUI
JepUILUT, THBOBAPEHHOE MTPEATIPUSTHE.

DETERMINATION OF ENVIRONMENTAL FOOTPRINT OF AN
ENTERPRISE AS AN INDICATOR OF ITS SUSTAINABILITY
FUNCTIONING

O. Mitryasova, D.Sc., Prof.,

Head the Ecology and Environmental Management Department

O. Stepanova, Mas.

Petro Mohyla Black Sea National University

str. 68 Decantnikiv, 10, Mykolaiv, 54003, Ukraine, eco-terra@ukr.net

Purpose. Purpose is a determining of the company environmental
footprint.To determine the environmental impact of different methods of the
enterprise have been considered on the environment, based on the determination
and assessment of material flows.

Methodology. Improved technique and disclosed the concept of “ecological
footprint”, which today is one of the most accurate indicators of environmental
impact. This method allows us to estimate the total demand for land in the area
of global hectares, which are necessary for the production of human resources
used.The procedure of performing is the calculation of the ecological footprint,
which may useful for any enterprise.

Results. Total bio-absorption ability of ecosystems to produce useful
biological substances and absorb wastes, biological productivity is the sum of
squares 48199.3 areas gha. Environmental footprint of brewery was designed.
Compiled calculation mechanism allowed to evaluate natural resources required
to operate the enterprise. The calculation for a particular brewery (51492.4 gha)
leads to the conclusion that his work was accompanied by the appearance of
ecological deficits (-3,293.1 gha).

Originality and practical value. By the method of determination of the
environmental footprint of the company, which further covers all links of the
interaction of environment and determines the volume consumed by the entity
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natural resources. Defined global environmental footprint of enterprise, that
allows to qualitatively and quantitatively apply those sides of industrial activity,
where there is excess consumption of natural resources.

Conclusion.The environmental footprint of the brewery was calculated.
Our calculation leads to the conclusion that the work of the enterprise is
accompanied by ecological deficit.Thus, the volume of consumed natural
resources is exceeding the permissible limits.

Keywords: ecological footprint, bio-absorption, ecological deficit, brewing
company.

IMocranoBka npodiaemu, akTyaiabHicTh. Cepes KOHIEMNLIH, M0 CIpHs-
I0Th CTAJIOMY (30aJ1aHCOBaHOMY) PO3BUTKY BU/IIJICHO KOHIIETIIIF0 «YUCTOrO BH-
poOHMITBaAY, sKa INependadyac MOAEPHI3AII0 MPOMHUCIIOBUX MIAIPUEMCTB JI0
CKOJIOTIYHHX CTaHJIAPTIB. B 0CHOBI KOHIIEIIIT TOKJIAICHO 1/ICI0 TOETHAHHS CKO-
HOMIYHOI Ta eKoJoriuyHoi edekrrBHOCTI. CTpaTerist «eKo-e()eKTUBHOCTI» JJOBO-
JIUTBH, 1110 MOXKHA OIHOYACHO BUPOOJIATH HOBI TOBapH Ta IMOCIYT'H, CKOPOUYIOUH
BUKOPUCTAHHSI MPHUPOIHHUX PECYpPCIB Ta MOKpAIyBaTH EKOHOMIYHI MOKa3HH-
ku [1].

HwuHi 3HayHa yBara HaJaeThCsi po3poOIlll Ta BIPOBAHKEHHIO METOAMK, 32
JIOIIOMOTOI0 SIKHX MOYKHA TPOBOANTH €(DEeKTHBHUM €KOJIOTTUHUH ayJnT ITiIpH-
€MCTB Ta 3HWKYBATH HETaTUBHUI BIUIMB Ha JIOBKIJLIS.

HaiinmommpeHimuM iHAMKaTOPOM 30aJaHCOBAHOCTI € CKOJIOTIYHHMN CIi,
SIKMI BU3HAYAETHCS YePe3 PO3PaxXyHOK BUKOPHCTAHHS IPUPOHUX PECYPCIB, 1110
He 3aBJIa€ eKoJIoriqHOoI mKou. OKpIM TOT0, EKOJIOTIUYHHHN CITiJL 1a€ MOYKIJIUBICTh
OLIIHWUTH, SIK JOBIO MOXXHA BIUIMBATH Ha HABKOJIMIIHE CEPEOBUIIE (HACKIIBKU
BHCTaYaTUMe NPUPOAHUX pecypciB) [4].

Mertoto poboTH € OKpeceHHs MPOLEIYpPH Ta PO3PAXYHOK E€KOJOTiYHOTO
CJIiy Ha MPUKJIa i MMBOBAPHOTO MiAPUEMCTBA.

AHaJi3 pocaimkens Ta my6aikamiii 3a Temor. KoxHe mignpueMcTBo,
SIKC HAI[JICHE Ha 3HIDKCHHS CKUJIB, BUKH]IIB, CKOPOUCHHS KUIBKOCTI BiJXOZIIB
(BI/IXiL[Hi TIOTOKH), He Oepe 110 yBaru 3HIKCHH KIJIBKOCTI CIIO)KUBAHUX Marepia-
B (BXII[HI MOTOKH). Y TpOLIEC] OLIHKK BUX1THUX ITOTOKIB HE OEpeThes /10 yBa-
I'M KIUJIBKICTh BHKOPHCTOBYBAHHX MaTeplaJ'IlB ix oOMesKeHiCTh, Hebe3neka Juist
3710pOB’s JIFOAMHY 1 JOBKLLISL. [Ipy aHasi3i MarepiaibHOro BXOy BCi 11i mapame-
TPU BPaXOBYIOThCS, 1110 Ja€ OLIBII TOBHY KapTHHY €(DEKTHBHOCTI BUKOPHCTaH-
HS pECypCIB.

HuHi iCHYIOTP METOIMKH, SIKI IPYHTYIOTBCSI Ha OIHII MarepiajbHOTrO
Bxony: MIPS — anani3, eKOJOTIYHUI CIIijI, BYIJICLIECBUIl CIIiJI, CKOJIOTIYHUMN 1H-
neke [2].

MIPS (Materlal Input Per Service un1t) — MOKa3HHK, IO XapaKTepH3ye
MarepiaJlbHUI BX1JI Ha OJUHHUIIO NPOAYKIIl a00 MOCIyrH, CIyrye Juis OLiH-
KM BIUIMBY Ha HaBKOJMIIHE CEPEJIOBUINE MaTepiallbHOrO BXOJY, HEOOXITHOTO
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JUIsl BAPOOHUIITBA MPOAYKLIT a00 MOCIyTH, MOKa3ye CyMapHy KiIbKICTh Mare-
plaJbHUX pecypciB, BUKOPUCTOBYBAHHX ISl OZ€PKaHHS TAKOTO MPOIYKTY abo
MOCITyTH.

Byrneuneswii ciin (Carbon Footprint) — 1ie kareropisi, 1110 BUKOPUCTOBYE€Tb-
Cs1 JUIsl IO3HAYEHHSI PO3PaxXyHKOBOT KIJIbKOCTI LIKIJUTMBUX JUIsl TPUPOIH BUKHIIB
BiJl IISUTBHOCTI OKPEMHUX OpraHi3aIliili uu mignpueMcTB. « ByrieneBuit ciiima Bu-
POOHHMIITBA — 116 METOJ I[IHYBaHHS BILTUBY MPOIYKIII Ta MisJIbHOCTI HA HABKO-
e cepenosuiue [13].

Exonoriunuii ciin (abo exonoriunuii Bingdburok — EnvironmentalFootprint)
Oyio ynepire BBeneHO B 1992 pori kaHajckkuMu fociigHukamu B. Pizom i
M. BekepHaresom [12]. Exonoriuauii citii, Ha CbOTO/HI, € OJHUM 3 HAUIOIIH-
PEHIMMX 1HIMKATOPiB 30aIaHCOBAHOCTI 1 BiIOMBAE Take BUKOPUCTAHHS IPH-
POJIHUX PECypCiB, SIKE HE 3aBJIA€ €KOJIOTTYHOT KoAH. OKpiM TOT0, EKOJIOTTUHHI
CJIiJI JJa€ MOYKJIMBICTB OL[IHUTH NepioA (Yac) BIUIMBY HAa HABKOJIMIIHE CEPEIOBH-
1ie (HacKiJIbKKM BUCTAa4aTUMe IPUPOJTHUX pecypciB). OTxe, 11e mioma oionoriy-
HO TPOYKTUBHOI TEPUTOPIi, sika HeoOXi/iHa U1l BAPOOHUIITBA BUKOPHCTOBYBA-
HUX JIFOJJMHOIO PECYPCIB Ta aCUMUISLIT BiJIXO/iB.

3aBAsSKU UM METOJOJIOTISIM CTAJI0 MOMKJIMBMM OLIIHUTH TUIOLII TJIaHeTap-
HUX €KOCHUCTEM, sIKi HEOOX1HO MOOLITI3yBaTH JIJIsl TOTO, MO0 MiATPUMATH KUTTE-
JUSUTBHICTD JIFOJICTBA B paMKaX iCHYIOUOTO CIIOCOOY JKUTTS Ta TOCIIOAAPIOBAHHSI.

Po3paxynku exonoriunoro ciiay Jironctsa y 2007 porii 3aCBiAUHIH, IO -
Bimizawii morpidHo y 1,5 pasu Olbliie MO y BUIVISI PI3HOPIAHNX €KOCUCTEM
ruianety. Lle o3Hauae, 110 JIF0ACTBO BUKOPUCTOBYE €KOJIOTIUHI PeCypCH IIaHEeTH
y 1,5 pa3u mBuH/IIIe, aHIXK [JIAHETA BCTUTAE 1X BIAHOBUTH [8].

Hacenenus nepesaxuoi OUIBIIOCTI PO3BUHYTHX JiepKaB BUKOPHCTOBYE
OinbIe npnpomn/lxpecypcu; HDK TeHEpYeThCs Ha iX Tepmopu Byno Bupaxy-
BaHO, TaK 3BaHi, €KOJOTTYHI MEXI, K1 JO3BOJSUTH MTPUPOJI ITiATPUMYBATH JIFOI-
CBKY JSUTBHICTH B MEXKax ICHYI04Oro criocoOy »*utTsa. Bonn cranoBmm 2,2 ra
Ha onHoro MemkaHus rwraHetd. OOH BupaxoBye €KOJIOTIUHHH CITiJ| JIFOJICTBA
mopivHo [3].

Exosnoriunuii citii BU3HAYaTUMETHCS SIK TUIO0MIA G10JI0TTYHO MPOYKTUBHOT
Tepmopn sIKa HeoOXiHa ISl BAPOOHUIITBA BUKOPHCTOBYBAHHX JIOMHOIO pe-
cypciB. Llel moka3HUK BU3HAYAE MIOTOKHU PECYPCIB 1 BIAXOIB, sIKi nepepaxoBy-
I0ThCSl Ha OJIMHMI TUIOLII 3eMellb, Jaji - Ha OAMHUI TI00aJbHUX TeKTapiB, B
SKHX OCTAaTOYHO BHpaXKaeThbcsl eKoyoriyHuid ciig. Cyma nio0aibHUX IeKTapiB
JIa€ BiJOMOCTI IIPO 3arajJbHUH MOMKUT Ha HEOOXIIHI TUIOIII 3EMIIL.

Exosnoriunuii ciij — 11e cyma Takux CKJIaJI0BHX:

1. PocTuHHUIIBKUH CITijT — TUTOIA, HEOOXiHA [Tl BAPOOHUIITBA BCi€T CIIO-
JKMBAHOI CLIIBCHKOTOCHOIAPCHKOT NPOAYKIIT POCITMHHHIITBA, BKIIIOYAIOUHN 3IIaKH,
TUIOJIM, Yaii, KaBy, IIyKOp, MapraprH, Macjo, TIOTIOH, a TAKO)K KOPMH, HEOOX11H1
JUIsl BUPOILYBaHHS JIOMAIHBOI NTHUII Ta CBUHEH, SIKI B IMOAAJIBIIOMY HEPETBO-
PIOIOTBCSI Ha M’SICO 1 CITOXKHMBAIOTHCS JIFOMHOIO.
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2. TBapuHHMIA CITiji — TUIOMIA, HEOOXiHA JJIsl BUTIACY M yTPUMAaHHS Cijlb-
CHKOTOCIOIAPCHKUX TBApUH, MPOAYKIIS SKUX Y TOJAJIBIIOMY CIIOKHBAETHCS
JIIOJIMHO0. Ma€eThest Ha yBa3i M’sICHA 1 MOJIOYHA MIPOYKITiS.

3. JlicoBwii ciix — mutomna, HeoOXi/1Ha U1l BUPOOHUIITBA 1 CIIOXKMBAHHS Jie-
pesunu. Jlo ckiaay IepeBUHU HaJIEXKaTh APOBa, AEPEBHE BYTULIs, J1JIOBA Jiepe-
BUHa (B T.4. IOWIKH, aHepa), narmip, KapToH.

4. Pubnuii cii — ruroma, HeoOXiHa JU1si BAPOOHMITBA 1 CIIOXKUBAHHS MOP-
ChKOT puOM 1 MOpenponykriB. Jlo CKiIaay MOPEHPOIYKTIB HAJIEkKaTh BCI BUIU
MOPCBKOi pHOH, PaKOIIOAi0HI, 8 TAKOXK pUOHE OOPOIIHO 1 JITIJH, 1110 BUKOPUCTO-
BYIOTBCSI HA KOPM TBapHHaM.

5. Eneprernunuii cnig — ruroma, HeoOXijHa JUIsi BUPOOHUIITBA €HEPTii,
BKJIIOYaI0un 3a0e3IeUeHHs eHepropecypcamMu, yTHII3allilo BiIX0AiB BUPOOHH-
uTBa eHeprii. Y mporeci po3paxyHKy €HEpreTHYHOIO CIIijy CIIOCTepirarThes
perioHabHiI BiIMIHHOCTI MiXK 3HAYEHHSIMH CIiTy JJIs PO3BHHEHUX JCPXKaB 1
KpaiH, 1110 pO3BHBAIOTHCSL.

6. ByniBenbHMiA ciijt — oA TepuTopii, HeoOXiaHa ISt pO3MIiIEHHs 1H(-
pacTpyKTypH Iij 00 €KTH JKUTJIA, TPAHCIIOPTY, BUPOOHUYIMX MOTYKHOCTEH[7].

BaknuBo 10 03Ha4EHOTO Mepeltiky CKIaI0BUX JOAaTH:

7. Bomuuii cinig — BigOuBae oOCsT BOIM, SIKUI BUTPA4a€ThCsl IPU BUPOOHHU-
LTBI pi3HUX TOBapiB a00 HaJaHHI NOCIyr. BusHayaeTbest 00°€M BOIHUX pecyp-
CiB, IIOCIIOKUBAKOTHCS HA BUPOOHUIITBO OJMHUII MPOAYKIIIi.

Po3paxyHOK €KOJIOTIYHOTO CIlify 3AIMCHIOETBCS Y TIOOAIBHUX TeKTapax
CyXO710J1y Ta BOJHOI roBepxHi. O3HaueHe MOHSATTS JI03BOJISIE TOPIBHATH MOTpe-
Ou OKpeMoT JIFOIMHU, TPOMaJIU, OpTraHi3allii, M IIpUeMCTBA Ta LUBLTI3aLI{ 3ara-
JIOMYIIPUPOIAHOMY KarliTalli 3 00CcIraMu HasiBHUX IIPUPOJHUX PECYPCIB, a TAKOXK
3 MOXKJIMBOCTSIMH JIJIS 1X BigHOBIEHH: [5; 10].

OT1iKe, eKOJOTIUHMM CIIiJ] — I[e KOMIIJIEKCHHH [TOKa3HUK, 110 BigOUBae Io-
MUT JIIOACHKOL HOHYHHHﬁ Ha an/Ipo,uHiﬁ Karitai, sKuii MOXKe HaBiTh nepesy-
LIyBaTH €KOJIOTTYHY CIIPOMOKHICTHEKOCHCTEMH J10 pereHepauu LOTO KarliTay.
Leii oka3HUK PO3PAaXOBYETHCS, AK JIs OKPEMOT IIOXMHH TaK 1 IS TpyIH JIEO-
Jield, IEBHOTO MIANPUEMCTBA, 1 € TUIOLIE0 010JIOTIYHO MPOILYKTUBHOT HOBerHl
CYXO/IONly Ta BOJM, HEOOXIIHOT SIK JJIsl TOCTA4yaHHs TMPHPOJIHHX pecypcu; o
CIIO’KMBAIOTHCS JIFOAMHOIO 200 IPYIOIO Jrofei, abo MmiIpHeMCTBOM, TaK 1 s
MIOTVIMHAHHS B1JIXO/IIB, ITOB’13aHHUX 3 UM CIIO’KMBAaHHSIM.

Metonu mocinkeHHs. EKOMOTIYHUEN CIIIIK IHAMKATOP 30alaHCOBAHO-
CTi, JIa€ MOYJIMBICTh OI[IHUTH BIUTMB Ha HABKOJIMIIIHE CEPEIOBHUIIIC Yepe3 po3pa-
XyHOK IO O10JIOTiYHO MPOIYKTUBHOI TEPUTODIi, sSika HEeoOXiaHa /sl BUPOO-
HUIITBA BUKOPUCTOBYBaHHUX PECYPCIB Ta aCUMIJIALIT BIIXO/IB:

Cnio (cea) = Ilnowa (ea) Koegiyicum exsisanenmuocmi (cea/ea) (1)

OpHi 3eMJ1i, TacOBHIIA, JIICH, TEPUTOPil pubaIbCTBa i 3a0yI0BaHI TEPUTO-
pii 32I0BOTBHAIOTE TTOTPEOH JIIOAWHU B pecypcax 6iocdepw, ki B CyMi cKiaia-
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I0Th TOBHUM eKOJIOTTYHHUHN citijt. J{yist KO>KHOT 13 3a3HaUeHMX KaTeropiil Bu3Hava-
€THCS BIJIOBIIHA TIJIOIIA B FeKTapax MHO)KEHa Ha KOe(illiEHT eKBIBaJIEHTHOCTI
(Tabn. 1), o ckiiaae B MiACyMKy CIIijl, BApaXXEHHH Y II00aIbHUX rekrapax [4;
12].

Tabmus 1 — KoedilieHTH eKBIBAJIEHTHOCTI IO 01070T19HO
MIPOIYKTHBHOI TEPUTOPIT

BionponykTuBHi TepuTOpii I'moGasnbHi rekTapu, ra

OpHi 3emi (B CyKYyITHOCTI): 2,1

OcHoBHI 2,2
Hpyropsinai 1,8
ITacoBumia 0,5

Jicu 1,4
TepuTopii pudanscrpa 0,4
3a0ymoBaHi TEpUTOPIT 2,2
Tepuropii rigpoeHEepreTHKH 1,0

BuxorHe manuBo (J1ic) 1,4

*[1pwm anainizi nepeabadaeTbes, 10 3a0yA0BaHI TEPUTOPIi PO3TALIIOBAHO HA
OCHOBHHUX OpPHHUX 3EMJISIX.

[Tnoma 3abymoBaHOi TepHUTOpil NMPHUPIBHIOETHCA A0 AHAIOTIYHOI TUTOII
OpHOI 3eMJIi, e BOHA PO3TalIOBaHa, EPEPax0OBAHOI 3 ypaXyBaHHIM 11 IPOIYK-
TUBHOCTI 4epe3 MHOKEHHs Ha KOe(IIieHT ypoxKkaHOCTI OpHOi 3eMii, Tabm. 2
[10; 12].

Tabmurs 2 - Koeodimientn BpoxkaiftHOCTI(3a qanumu [12])

BionpoxykTuBHI TepuTopii Koedoiuient BpoxkaiiHocTi
OpHi 3emii (B CyKyITHOCTI): Jani BigcyTHI
OcHoBHI 0,9
Hpyropsiii 1,2
TTacoBuma 1,1
Jlicu 1,1
TepuTopii pudanscTpa 3.4
3a0ymoBaHi TepUTOPIT 0,9
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ExonoriyHuii ciiji MiANPUEMCTBA € IHTEIPOBAHOIO BEJIMYMHOIO Ta
OOYHCITIOETHCS, SIK CyMa BCIX OIMCAHMUX BUILE CKJIAJOBUX.

Jlyist BU3HAUSHHSI €KOJIOTIYHOIO CIIijly, SIK BHECKY Y IapHUKOBHH e(eKT
(npupomHuii ra3 Ta 6iora3) BpaxoBYEThCS KOE(DILIEHT BUKHIIB, PO3PaXyHOK
AKKX, B iepiry 4epry 3a CO,, BusHavaeThes 3a popmyinoro 2 [9]:

My =y meke Ky @, )

Jie M — KUIBKICTh CITaJI0BAHOTO MAJIMBA IIEBHOTO THUITY, B TOHHAX:

pHUpoAHOTo Tazy: 9758866 MJIx = 2332,4 1/pik;

Oiorasy: 6915888 MJIx = 1652,9 T/pik.

k — xoedinieHT U1 MepepaxyHKy najiuBa i3 TUC.T. B Teppalxoyii:
ISl IPUPOAHOTO razy = 34,78;

Jutst 6ioraszy = 5,61[9].

k,,— xoediuient emicii Byrnesoamio, nua CO, k,, =VCO0244/15:
ISl IpUpoAHOro razy = 15,04;

Jutst 6ioraszy = 9,79 [9].

@ — ppakuis okucHenss (O = 1).

Exonoriyauii ¢i1iji HOPiBHIOETHCS 3 TAKUM MTOKa3HUKOM, SIK 010€MHICTb, 1110
BHU3HAYAETHCS 3MIATHICTIO €KOCHUCTEMHU JI0 PEKYJIbTHBAIlil.3araapbHa 0i0€MHICTB
JIOPIBHIOE CyMi IuIom] Oi0MpOAYKTHBHOCTI TEPUTOPIH, SIKi BUPAXKAIOTHCS B TJIO-
OaJbpHUX rexTapax (rra):

bioemnicmo (cea) = [lnowa (ea) * Koegiyicum exgisanenmuocmi (cea/ea) *
Koegiyienm epooicatinocmi 3)

Exonoriuanii nedinuT Bu3Ha49a€eThCA 3a hopmymoro (4) [12]:

Exonoeiunuii depiyum (2ea) = Bioemuicms (2a) — Cnio 3ae. (eea) 4)

[TopiBHIOIOUHM €KOJIOTIYHUIH CITiJ] 1 O10€MHICTh, BU3HAYAIOTh, YH JJOCTATHHO
HasIBHUX IPUPOJHUX PECYpPCiB JUIsl 30aaHCOBaHOT pOOOTH MiPHEMCTBA.

OcHoOBHI pe3yjbTaTH Ta iX aHami3. Po3paxyHOK €KOJOTIYHOrO CIiay
3IIMCHIOETHCS Yepe3 BU3HAYCHHsI TOTOKIB pecypciB 1 Binxomnis. [Ticis nporo 3a-
3HAYCHI MOTOKH MEPEBOMATHCS B OJMHUII IUIOIII 36MEjb, & MOTIM B OIUHHMIII
I00aJBHUX T'eKTapiB, TOOTO OAMHUII, B SKHX OCTATOYHO BHUPAKAETHCS CKOJIO-
rivHuil crin. Yei mio0anbHi reKTapH MiJCyMOBYIOTHCS, 1[0 A€ BIiZOMOCTI PO
3arajJpbHHUI MOTHUT HA HEOOX1IHI TUTOIII 3eMJTi, TOOTO Ti 3eMi, Ki HeOOXiIHI A
MOTVIMHAHHS TPOJyKOBAaHUX MApPHUKOBUX T'a3iB Bl BUPOOHMIITBA.

OpHi 3emJi, TTACOBUINA, JIiCH, 3a0yI0BaHI TEPUTOPIi 3310BOJBHSIOTH IO~
TpeOu JIOAMHY B pecypcax OiocdepH, siKi CyMapHO CKJIaJIaloTh MOBHHMA €KOJIO-
rivauid ciig. [t Ko)KHOT 13 3a3HaYeHMX Kareropiii BU3HAYAETHCS BiAIMOBIIHA
IUIoIIa B reKTapax, sika MHOXKHUTBHCS Ha Koe(illieHT exBiBaJieHTHOCTI (Tadu. 1),
10 CKJIaJIa€ B MiZICYMKY CIIijl, BAPKECHUH y robanbHuX rekrapax [12].
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Buxiani 1aHi gi1st po3paxyHKy €KOJIOTIYHOTO CITijly KOHKPETHOTO BUPOOHH-
1TBa (Hamu OyJI0 0OpaHO MUBOBApHE MiANPUEMCTBO) HABEAEHO B Ta0I. 3.

Tabnuus 3 - BuxijHi 1aHi Ais po3paxyHKy €KOJIOTYHOTO
CJIi/Ty TMBOBAPHOTO ITiAPUEMCTBA

Ne INoka3uuk 3Ha4yeHHs

1. | [lmoma miampuemcTBa 13,2 ra

2. | BupoOGHuUITBO MUBa 5750700 ti/pix

3. | BukopucraHHs MPUPOAHOIO rasy 9758866 MJIx/pik
4. | Buxopucranus 6iora3y 6915888 M x/pik
5. | Bukopucranns enexTpoeHeprii 1086444 xBtroxa/pix
6. | BukopucranHus Boau 636 M

7. KinbkicTe BigxomiB 49275 1/pik

[Tnoma mignpuemcrBa = 13,2 ra (3abynosani — 10,2; opni 3emii 1,8; o3e-
neHeHHs — 1,2).

Cnio (2ea) = Inowa (2a) Koegiyiecum exesieanrenmuocmi (2ea/ea).

Cnio (eea) = (10,2 2,2) + (1,8 2,1) + (1,2 1,4) = 27,86 eea

Po3paxyHOK CKOJIOTIYHOTO CJIiTy TUBOBAPHOTO MiAMPHEMCTBA:

1. YTumizanis BiIxXoIiB.

Po3paxyHok crimy Bij yTHJIi3allil BiIXO/IB OIIHIOETHCS Yepe3 KUIbKiCTh
eHeprii, HeoOXiHOTIVIS YTHITI3allii OCTaHHIX.

Juis yrumizaii 12 T/meHb BIIXO/IIB HAa ycTaHOBIN OTpiOHO 423 KBT enep-
rii [6].

st BupoOuuTa 1 kBT eneprii morpi6uo 0,115 M? (0,04 T) npupoaHoro
rasy, a B 1oBitpsa sugingerses 0,147 kr CO, [3]. Jlna yrumizanii 49275 T Bigxo-
IIiB HEOOXiIHO:

(49275423)/12=1736943,7 kBt eneprii 3a pik.
[Tin yac BUpOOHMIITBA TaKOi KITBKOCTI €HEPTil B MOBITPS BUALUTUTHCS:
1736943,7 0,147 = 255330,6 xr CO,.

3a sanumu [6], 1 ra nicy normanae 6500 kr CO,.Ilnoma nicy, sxa HeoOXij-
Ha JUIs TOMKMHAHKA 1iel KinbkocTi CO,, CTAHOBUTH:

255330,6/6500 = 39,3 ra.
Cuin (tra) = [Inomia (ra) KoedimieHT ekBiBaieHTHOCTI (Tra/ra)
Cnio (eea) = 39,3 1,4 =55 rra.

2. Crix Bin 3a0yIOBaHUX TECPUTOPIH.
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[Troma 3a0ynoBaHOl TEpUTOPIl MPUPIBHIOETHCS A0 aHAJIOTIYHOT ILIOLI
OpHOT 3eMIIi, Ha sIKiH BOHA pO3TAlllOBaHa, IEPEPaxOBaHOI 3 ypaxyBaHHAM Il
MIPOJYKTHBHOCTI Yepe3 MHOXEHHsI Ha Koe(ilieHT ypokaifHOCTI OpHOI 3emuri
(tabm. 2) [2].

Cnio 3a6yo0. (eea) = Inowa 3a6y0. (ea)Koegiyienm exsieanenmuocmi 3a0y0.
(eea/za)Koeghiyienm epooicavinocmi
Cnio 3a6yo. (eea) = 10,2 2,2 0,9=20,2 rra.

3. Po3paxyHOK IIIOIIi OPHUX 3eMeJjlb, HEOOX1THOT ISl BUPOIIYBAHHS KiJlb-
KOCTI 3epHa, 1110 Oy/ic BUKOPHCTAHO HA BUPOOHHUIITBO PiYHOI KIIBKOCTI ITUBA.

3a nanumu[12], 3 oHOTO reKTapa OpHOI 3eMJll B CEPEAHBOMY OJICPIKYIOTh
2,6 T sumeHto (2600 kr), sikuid moTpiOHMHA Ut BUpoOHuUITBA nuBa. Ha 10
nBa HeoOxigHo 110 Kr stuMeHto.

Ha 3aBogi 3a 1 pik BupoOmstoTe 5750700 11 nuBa, Uit 40r0 BUTPAYAETHCS
63257,7 T stameHto. Buxonsyu 3 bOro, MOKHA BU3HAYHMTH TUIOILY 3€MITi, HEOO-
X1THOT JUTS OfIep KaHHs TaKoi KUTBKOCTI 3epHa:

63257,7/2,6 = 24329,9 ra.

Cuin 6oporrHa = [Tnomma (ra) KoedirieHT eKkBiBaTCHTHOCTI OpHA 3eMJIs (TTa/Ta)
Cnio 6opowna = 243299 2.2 =51092,8 rra.

4. Crig BiJl BUKOPUCTAHHS IPUPOIHOTO Tasy Ta 0iorasy.

Ha BupOOHHIITBI BUKOPUCTOBYETHCS IPUPOTHIIA Ta3 Ta Oioras. s kopek-
THOTO BU3HAYCHHS EKOJIOTIYHOTO CIiTy IMIONO MAPHUKOBOTO e(EeKTy BPaxyeMO
KOe(illieHTH BUKHAIB. PO3paxyHOK BHKHIIB Pi3HUX NMapHUKOBUX TasiB M B
nepury yepry CO, Bu3Ha4aeThes 3a popmyioro [9]:

My =2k ke, D,

m — KiJIbKICTB CIIAIFOBAHOTO MAJIMBA IEBHOTO THITY, B TOHHAX:

mpupoaHOTO Tazy: 9758866 MJIx = 2332,4 1/pik;

Oiorasy: 6915888 MJIx = 1652,9 1/pik.

k — xoedinieHT I IepepaxyHKy MajuBa i3 THC.T. B TeppaJlKoyii:

JUTSL TPUPOAHOTO Ta3y = 34,78; mis 6iorazy = 5,61.

k.~ xoediuient emicii Bymmesoanto, ans CO, k, = VCO244/15:

TS TPUPOAHOTO Tazy = 15,04; mis 6iorazy = 9,79.

@ — dppaxuis okucHenns (O = 1).

J11st KO>KHOTO BHLY IaJIMBa PO3PaxXyHKH MOTIM MiACYMOBYIOTBCS.

M =23324%34,78 %1504 * 1 =1220057,9 1

np.easy

M. =1652,9*5,61*9,79*1=90780,4 1

Giorasy
> = ]‘/Inpmy + MGiorazy =1310838,3 T CO,.

3a manmmu[5], 1 ra micy normunae 6500 kr CO,. [Tnoma micy, mo HeoOXia-
Ha w1 normuHanas 1310838,3 T CO2, craHOBUTE:

1310838,3/6500 = 201,7 ra.
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Orxe,

Cnio (eea) = Inowa (2a) Koeghiyicum exsieanenmmnocmi nicy (eea/za)
Cnio (2ea) = 201,7 1,4 = 282,4 rra.

5. JIst po3paxyHKy EKOJOTI9HOTO CIIiy BHPOOHHIITBA HE BPaXOBYETHCS
KUTBKICTh BOJIH, SIKA BUKOPHCTOBYETHCS HA BUPOOHMIITBO MPOMYKIIii, aie Bpa-
XOBYETBCS KITTBKICTh €Heprii, mo HeoOXiTHa I BOAOMIATOTOBKH Ta BOJOBIM-
BEJICHHS.

Ha muBoBapHOMY BHPOOHHUIITBI BOAY MigirpiBaroTh A0 Temmeparypu 33°C.
3a moOy HarpiBatoTh B cepenaboMy 1000 1 Bomu. J{nst HarpiBaHHs 1 1 Bogu Ha
1°C nmeobximHo BuTparuti 4,19 x/Ix eneprii[4]. Burparu eneprii Ha pik cTa-
HOBIATE 1086444 xBtroz.

[MixnpremMcTBO 32 pik BHKOPHUCTOBYE 636 M2 Boau. 3a maHuMHu[8], odmcHi
cropyau MicTa 3a 100y ounmaioTh 190 M* Boxu 1 BuTpadarots 18468 kBT eHep-
rii. Jlnst ountennst 636 M2 Bogu HeoOximHo 61819,2 kBt eneprii. Pazom Ha -
TOTOBKY BoaM BHTpadaeThest 1148263, 2 kBt eneprii. s BupoOrunTBa 1 kBT
ereprii motpi6ro 0,115 m? (0,04 T) IPUPOIHOTO Tasy, a B MOBITPS BHIIISETHCS
0,147 xr CO, [6].

Y mpoueci BUPOOHHUIITBA TaKO1 KiITBKOCTI €HEpTii B IOBITPS BUAUIATHCS:

1148263,2 0,147 = 168794,7 xr CO,,.

Bigomo, mo 1 ra sticy norunae 6500 kr CO, [1]. Inowa nicy, HeoOxiaHa
1151 HorMHaHHA 1iei KinmbkocTi CO,, CTaHOBUTS:

168794,7/6500 = 30 ra.
Cnio (eea) = Ilnowa (2a) Koegiyicum exsiearenmnocmi (eea/ea)
Cnio (eea) = 30 1,4 =42 rra.

Exonoriunmii ciijy BUPOOHHUIITBA € IHTETPOBAHOIO BEIMYMHOIO, SIKa OXO-
TUTIOE BC1 OTTMCAH1 MOKA3HUKH Ta 00UNCITIOETHCS, SIK CyMa IUX BEJIMYHH. 3arajib-
HUH ekonoriynui ciin ckinamgae 514924 rra. Po3paxyHkoBi JaHi HaBEJEHO B
Taom. 4.

BioeMHICTh 1 €KOJOTIYHHUI CIIiJT — MOKAa3HUKHU, J¢ O10€MHICTh BHU3HAYa€
«IIPOTIO3UIIIIO», @ EKOJIOTIYHHH CITi/T — «IOIHT» Ha PECYpCH.

3aranbHa 010EMHICTH € CyMOIO IUTONI O10IPOIYKTHBHOCTI TEPUTOPIH, SIKi
BUPA)XKAIOTHCSl B NIOOANBHUX TekTapax (rra). [ioma KoskHOT 610mpotyKTHBHOT
TEpUTOPIi IepepaxoBy€eThHCS B INI00AIBbHI FeKTapy Yepe3 MHOKEHHS Ha BI/IMIOBI-
HUH Koe(ilieHT eKBIBAJICHTHOCTI 1 KOeillieHT ypoxKalHOCTI:

Bioemnicmyo (2ea) = [nowa (2a) * Koeghivienm exsisanenmuocmi (eea/ea) *
Koegiyienm epoorcatinocmi.
FBioemnicmo (eea) = (13,2 + 24329,9) - 2,2 - 0,9 = 48199,3 rra,

ne 13,2 — mromra miAnpueMcTBa, ra

24329, 9 — mioma OpHUX 3eMeb, [0 BUKOPUCTOBYETHCS ISl OACPIKaHHS
SYMEHIO, I'a.

171



Bicnux KITHY imeni Isana Ozienka. Cepis exonocis

[TopiBHIOIOUM €KOJIOTTUHHMK Ciijl 1 O10€MHICTh, BU3HAYAEMO JIOCTATHICTh
HasIBHUX IPUPOAHUX PECypciB It poOOTH BUPOOHHIITBA.

VY BUNAJKy, SKIIO €KOJOTIYHUH CIIiJi epeBUILye OI0EMHICTh — L€ €KOJIO-
rivaui gedinut. SIKmo 610eMHICTh NEPEBHIILYE CIiJ], TO ICHYE «EKOJIOTTUHHNA
3aJIMIIOK, SIKMH MO’KHA BUKOPUCTOBYBATH JUIsl BUPOOHUIITBA HOBHX 200 301J1b-
LIEHHSI ICHYIOYHX ITOCIYT Ta MPOIYKIII.

Exonoriyanii gedinuT Bu3Ha4aeThes 3a hopmyioro [12]:

Exonoziunuii degpiyum (2ea) = Bioemnicms (2a) — Cnio 3ae. (2ea)
Cnio 3ae. (eea) = Cnio (1) + Cnio (2) + Cnio (3)+ Cnio (4) + Cnio (5) =55 +

+20,2 + 51092,8 + 282,4 + 42 = 51492,4 rra.
Exonociunuii oegpiyum (cea) = 48199,3 — 51492,4=-3293,1

Tabmurs 4 - Po3paxyHOK €KOJIOTI9HOTO CIiAY MiAMPUEMCTBA

Ne | IToka3Huk dopmyna 3Ha4YeHHS
1 | Yrwnizaris Bigxomais [Tnoma (ra) = Emicigs CO2 (1) / | 39,3
Hopwma nornunanss (T/ra)
Cninl (rra) = [Tnoma (ra)
Koe. exBiBasieHTHOCTI (TTa/Ta) s
2 | Crig Big 3a0ymoBaHUX Crig 3a0yn. (tra) = 20,2
TepUTOPiit [Toma 3a6yx. (ra) Koed.
€KBIBaJICHTHOCTI 3a0yx. (Tra/
ra) Koed.BpoxkaitHOCTI
3 | Po3paxyHoxk ruromnii Cain 6opormna = [Tnoma (ra) 51092,8
OpHUX 3€MeIlb, SKa Koe. exBiBasieHTHOCTI OpHa
HeoOXiHa JuIs 3emurs (rra/ra)
BUPOIIYBaHHS STIMEHIO,
IO TTi/Ie TSI OTPUMAHHS
MBa
4 | Ciiz Bl cIIaJIFOBaHHS [Tnoma micy (ra) = Emicia CO2 | 201,7
IPUPOAHOIO Trazy (t) / Hopma noruHazHS (1/Ta)
Crix (tra) = [Tmoma (ra)
Koed. exBiBaneHTHOCTI JTic
2824
(rra/ra)
5 | Kinpkicts Bozu, 1o Cain (rra) = [Tnoma (ra) 42
BUKOPHCTOBY€ETHCS HA Koe. exBiBasienTHOCTI (TTa/Ta)
MANPUEMCTBI
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6 | Exomoriunuii cimig Coip 3ar. (rra) = Cmig (1) + 51492.4
Cnin (2) + Caig (3) + Cuig (4)
+ Crig (5) + Cuig (6)

BucHOBKH Ta nepcneKTHBH NOAAJIbIINX JA0CTiKeHb. Bi3HauyeHHs eko-
JIOTIYHOTO CITY MiATPHEMCTBA JO3BOJISE OLIHUTH 3arac MPUPOIHUX PECYPCiB,
HEOOXiMHUH Ui 30aJTaHCOBAHOTO BHPOOHUIITBA, a TAKOX IUIOMIY Oi0TOTidHO
NPOAYKTHBHOI TEPUTOPIi, JOCTATHBOT AJIst IPOIYKYBAaHHS BUKOPHCTAHHUX JIIOIH-
HOIO PeCypciB.

Buxonsuu 3 OTpUMaHUX JaHUX PO3PaXyHKY €KOJIOTTYHOTO CJIijy MHBOBap-
HOTO TIATPHIEMCTBA, a TAKOK PE3YIIbTATIiB 00UMCIIEHHS 010JI0TIYHOT €EMHOCTI Ta
EKOJIOTIYHOTO 1e(illUTy, MOYKHA KOHCTATyBaTH, 1[0 poOOTa OCTaHHBOTO CYIIPO-
BO/DKYETHCSI BHHUKHEHHSAM eKoJIoTiuHoTo Aedinuty. Exomoriunnit nedinut (rra)
ckianae: —3293,1. O1xke, 00’€M CIIOKUBAHUX MIAMPHEMCTBOM MPHPOIHUX Pe-
CYPCiB ITEPEBHUIITYE MOKIUBOCTI €KOCHCTEMH.

VY nopanpIoMy NepcreKTUBHAM € BU3HAYEHHS Ta OOIPYHTYBaHHS LUIAXIB
3MEHIIIEHHS eKOJIOTIYHOTOAC(PIIUTY MiAMPHEMCTBA, TOKPOKOBUH aHATI3 TEXHO-
JIOTIYHOI cXeMHU poOOTH MIANPHEMCTBA HA IPEAMET 3MEHIIECHHSI BXITHUX TTOTO-
KiB, TIOIIYK TEXHOJIOTIYHUX PIIIEHB MIOA0 OMTHUMI3aIlii BOIOIMIATOTOBKH Ta BO-
JIOBIIBEICHHS.
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Y my0mikariii BUCBITICHO 3B’S130K pO3POCTAHHS Ta YUIUTEHEHHS YpOaHi30-
BaHUX TEPUTOPIH 1 MOTIPIIEHHS X EKOJOTIYHOTO CTaHY, 3apPOKEHHS 1 IMOCH-
JIeHHs] HeOE3MeYHNX Ta KPU30BHX SBHUII BHACIIIOK HE30aJaHCOBAHOTO BHUKO-
pPHUCTaHHS PecypciB TOBKIIIA, 30KpeMa 3€JICHUX HAacaKeHb MICHPKUX CHCTEM
i ix Oiompoxmykuii. [TpoBenenmii aHami3 HACTIAKIB TEXHOTEHHOTO BTPYYaHHS
Yy KpPYrooOir pedoBHH ypOOEKOCHCTEM IUIIXOM TPAAUIIIITHOTO TMOBOMKEHHS 3
OTIaJINIM JIUCTSIM SIK 3 BigxomoM. Bu3HaveHi 1 HaBeeHi eKOJIOTiUHI 3aTPO3H J10-
BKIUJUTIO BHACTIIOK iCHYFOYOI CHCTEMH yTHIII3allii omaixoro JucTs. B pobdoti mi-
nibpana i apoboBaHa METOANKA MOTBOBUX TOCIIIKEHB 1 KamepabHoi 00poo-
KH Pe3yJbTaTiB MO0 OIIHKK 00’ €MiB YTBOPEHHS OMAJIOTO JIUCT i, BIATIOBIAHO,
o0csTiB Oi0TPOAYKIIii, IO BUMarae HalpamioBaHHS HAayKOBO-OOTPYHTOBAHOTO
miaxomy mo ii BukopuctanHs. [IpeacraBieHi mepBUHHI pe3yIbTaTH eKOJIOTITHO-
TO MOHITOPHHTY CHCTEMH ITOBOKCHHS 3 OTIAJIM JIUCTSAM Ha ypOaHi30BaHHUX Te-
PUTOPISX, BU3HAYCHI HATIPSMH TTOJANBIINX TOCIIIKEHb.

Ku104oBi cj10Ba: MOHITOPWHT, €KOJIOTIUHI PH3UKH, OMalle JIUCTS, ypOoe-
KOCHCTEMA.
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