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Yepeexo I., Konooin A., Illyzano B. Ekonozo-ekonomiuna eghexkmugnicms nepepooku nodymoeux i
npomucnosux 6i0xooie nHa diozasz

Jocniosceno exonoeo-ekoHOMIUHY epheKmusHicmb KOMIIEKCY 3aX00i8 I3 GUeOMOBIeHHsL 0i02a3y 6 NPOMUCIOBUX
macwmadax Micm ma y Medxicax OOMAuHb020 2ocnodapcmead. loenmughikoeano empamy 6eauKoi KiibKocmi
enepeil uepe3 HeepekmuHi memoou AiKeidayii 6i0X00I68 CIIbCbKO2OCNOOAPCLKUX NPOOYKMIB, OPSAHIYHUX
YACMUHOK IO POCIUH | 0epes, a MAKOIIC HeCNOJNCUMUX npooykmie xapuysanus. Ilpeocmasneno pesyromamu
aHanizy cmauy eupiuients npooiem i3 HacpOMAaONCEHHAM NPOMUCTIOBUX T MEePOUX NOOYMOBUX 8i0X0016, OYIHKU
HAA6HOCMI 6 HUX OP2AHIYHUX DPEYOSUH I MONCIUBOCMI nepepoOKu Ha enepeemuyni yini. Onucano HauobLbw
eKO01020-eheKMUBHUI Memoo0 YMuni3ayii opeaniyHol yacmuru meepoux nooymosux 6ioxodis. Ioenmudghikosano
icHytoui npobremu 3 HazpomaoddceHHam ma ymunizayicto aucms. Ha npuxiadi ymunizayii aucms npoaua-
JI308AHO MOJICIUGL 8aApPIAHMU 30IUCHEHHs. Yb020 NPOYecy md GUSIGNICHO HAUONMUMALLHIUULL [3-NOMIJC HUX.
Axmyanizoeano npobremy iHmencugikayii ma macuimadié Gnausy KOMAx HA MEAPUH Md 3ACMOCYSAHHS
MOJICIUBUX NPEBEHMUBHUX 3aCc00I8 THCekmuyuonoi bopomvdu. Haeedeno pesyrvmamu 00CHIONCEHb GHIUBY
PI3HUX Memo0ig nepepoOKU OPEaHIYHUX 8I0X00i68 HA eqheKMUBHICMb UpiuleHHsl npooemu 30epedicertst a30my i
3POCMANHA AKOCHI A30MHUX 000PUE, a4 MAKOJIC NOG SI3AHO20 3 YUM NIOBUWEHHS 6MICIY 2YMYCY 6 IPYHMII.
Onucano ModACIUBOCMI 1l MEXHOJIO2ITUHO-EKOHOMIYUHI A eKCHIYAmayitHi XapaKmepucmuku, ONMuMaibHi
pedicumu pobomu 6 npoyeci 3acmocysantst 0i02az060i YCMAHOGKU Olsi nepepodKu nodymosux 6ioxoodig 6
YMOBAX 00MAWHBO20 2ocnodapcmed. OXapakmepuzo8ano MONCIUBICIb Nepexody HACEeNeHHs HA Bapianm
CHOJNCUBAHHSL IDICE 13 3AMKHYMUM YUKIOM 8I0X00i8. Posensinymo exonoeo-ekOHOMIUHI napamempu 3acmosy-
8aHHs1 N0OYMOoBoI 6i02a3060i yCMaHo6Kuy, a Ha OA3L YbO2O — MONCIUGOCHIT CNPUSHHSL DOPMYBAHHIO Y HACENEHHS
eKoN02IuHOT cidomocmi 1l (POPMYBAHHA V HbO2O MOMUBAYIL 00 30ANAHCOBAHO2O NPUPOOOKOPUCHTYEAHHSL.
YV3aeanvueno icnyioui moscnueocmi ma exon020-eKOHOMIUHULU 6RAUE KOMNIEKCHO20 SUKOPUCIAHHS NPOMUC-
JI08UX | ROOYMOBUX 8I0X00I8 HACTIOOK 8UO0OYMKY 3 HUX 0i02a3y.

Knrouosi cnosa: 6iozcas, opeawniuni 6ioxoou, 6ionanueo, diomaca, 0i0000puUo, AUCMS, 2yMyc, YMUNI3ayis,
EKO0/1020-eKOHOMIYHA eeKmMUEHICMb.

Cherevko H., Kolodiy A., Shugalo V. Ecological and economic efficiency of processing of domestic and
industrial waste into biogas

The ecological and economic efficiency of a complex of measures for the production of biogas at industrial
scale of cities and within the frameworks of a household is investigated. Loss of a large amount of energy in
connection with inefficient waste disposal methods from residues of agricultural products, organic particles
from plants and trees, and undigested foods has been identified. The results of the analysis of the state of
solving problems with the accumulation of industrial (IW) and solid household wastes (SHW), evaluation of the
presence of organic substances in them and the possibilities of processing for energy purposes are presented.
The most ecologically effective method of utilization of an organic part of solid waste is described. Identified

AIPAPHA EKOHOMIKA, 2019, T. 12, Ne 1-2
98




EKOHOMIKA NPUPOOOKOPUCTYBAHHA

The existing problems with the accumulation and utilization of leaves are identified. On the example of leaf
utilization, possible variants of utilization of them have been analyzed and the most optimal of variants has
been identified. The problem of intensification and scale of the impact of insects on animals and the application
of possible preventive measures of insecticidal control has been updated. The results of research of the
influence of various methods of organic waste processing on the efficiency of solving the problem of
preservation of nitrogen and improving the quality of nitrogen fertilizers and the associated increase in humus
content in the soil are given. Opportunities, technological and economic and operational characteristics and
optimal modes of work are being described in the process of using of small biogas plant for the processing of
household waste. The possibility of switching the population to a variant of the consumption of food with a
closed cycle of waste is characterized. The ecological and economical parameters of the domestic biogas
installation are considered and on the basis of this - the possibility of promoting the formation of the ecological
consciousness of the population and the formation of his motivation to the balanced use of nature as well. The
identified existing opportunities and the ecological and economic impact of integrated use of industrial and
domestic wastes through the extraction of biogas from them are generalized.

Key words: biogas, organic waste, biofuel, biomass, bionutrition, leaves, humus, utilization, ecological and
economic efficiency.

gTOCTaHOBKa npodaemu. Ilepeciuna mo- 260 Tuc. Ta — IpUOIU3HO TaKy caMy IUIOILY, SIK
JIMHA MIPAKTHYHO HE 3BEPTAE yBary Ha Te, nepxasa JlrokcemOypr (Kyrosa, 2012). Ilono
CKUILKM OpraHiuHMX BifIXOMiB BMKHAAE LIOJHS NpUIAJIB, aKyMyJIATOpiB Ta IHIIMX HPHCTPOIB,
Ha CMITTSA. AHAJOriYHO W BHUPOOHHMKH MPOMUC- AKI MOTpeOyIoTh yTWIli3alii, cxema il 3po-
JOBOI Ta CiIbCHKOIOCIOAAPCHKOI IPOMYKILIT 3ymina. barapeliku 10 noOyToBUX HpuiajaiB Ta
TAKO)K HE 3BEPTAIOTH yYBal'W HAa Te€, CKUILKH YCTaTKyBaHHsS HEPENAIOTHCS Ha YTHII3aLiio Y
YPEUEBIIEHOT €HEPTii BUKMIAETHCS HA CMITTS Y BiINOBIHI MiCII, K MepenbayaroTh Mpuiom
BUIJIA/I BIAXOJIB BUPOOHHMITBA. 3a MifpaxyH- came LMX BUJIB eleMeHTIiB kusieHHs. Ilepe-
KaMH BYEHHX 1 NPAKTUKIB, HIOPOKY JIFOICTBO BXKHO TaKi MICII PO3MIIEHI B Mara3uHax
npoaykye moHaja 2 miapa T cmitrsa. e B ce- MPOJaXXy TAaKWX CIEMEHTIB JKHMBIICHHS, CYyIep-
peaasomy 200 Kr Ha TOAMHY. Y KpaiHax aKTHB- MapKeTax, TOPrOBEIbHO-PO3BAXKAIBHUX LICHT-
HOT'O CIIOKMBAHHS 115l IUQpa csArae 2 T Ha PiK Ha pax 1 HaBiTh Yy JKUTIOBUX OyquHKaX. AJe XK
JOAMHY. BiZXoaM IHUIOTH Ha CMITTE3BAIMINAX, AKIO moauHa Kynuna 100 kr xapTomi, BUKO-
3a0pyHIOIOTh MiJ3€MHI BOAM Ta PyHHYIOTH pucrana ii Ha NPUrOTYBaHHA ki, TO yTBOpPEHI
exocucTemu. Y 0aratbox KpaiHaX CBITY JaBHO IPY [BOMY BIIXOJM BOHA NPAKTUYHO 3aBXKIM
3aMUCIIHJIACS HAJl TUM, SIK YHUKHYTH TI€PETBO- BUKUJAE Yy CMITTS, HIC/IsS YOrO HACTa€e Mepiof
pPeHHS TUTAHETH Ha BEIHMKHH CMITHHK (€pMo- iXHBOrO THHUTTS 1 IICYBaHHS HaBKOIHMIIHBOIO
nenko, 2017). BusBiserbcs, CMITTS MOXHa cepenosuma. IIpy 1bOMy NPaKTUYHO HIXTO HE
nepepoOIATH 3HOBY B pecypc i poOUTH 3 HBOTO 3a[yMy€ThCsS HAJl THM, IO TaKi BiIXOMH — IIE
KOpHUCHI peui abo eHepriro. BaxkaeTscs, mo B IiHHAa CMPOBUHA, 3 AKOi MOXHA BUIIPOJyKYBaTH
CEPENHbOMY Ha OJHOIO JKUTEIS 3a piK HAaKO- 3Ha4YHYy KUIBKICTh €Heprii, a TakoK 0i0100puBo.
nuayeTbess 250 kr tBepporo cmitra (y CIIA — Mu BTpadaeMo SBHY €KOHOMIUHY, €HEPIreTHYHY
715 xr, y lIseuii — 480 kr, y Pocii — 270 kr). o ~ Ta EKOJOIiYHY BUTO/Y, IIe i 30UTbIIyEMO MLIOMII
CKIIaJly KOMYHAIbHHX TBEPIUX MOOYTOBHX il CMITTE3BAIMIIAMH, YMM CBiZIOMO MpPOBO-
BIIXOAIB BXOmATh: mamip, kaptoH (37%); KyeEMO 3a0py/JHEHHS HaBKOJIMIIHBOTO CEpeIo-
kyxoHHi Bigxomu (30,6 %); nmepeo (1,9 %); Buia. To0To mpobiemMa monsrae B TOMY, 1100
mikipa i ryma (0,5 %); Texctuns (5,4 %); mrydHi pPO3pOOHMTH MeXaHi3M MOTHUBYBAaHHS CTBOPIO-
Opraiubi MaTepianu, TOJOBHO, MOJiETHIEH Ba4iB 1MOOYTOBUX 1 NPOMMCIOBUX BiIXOMIB JI0
(5,2 %); xictku (1,1 %); ckmo (3,7 %); kepa- ixHbOI TepepoOKM Ha I[iHHI I JIHOJeH
mika, kamiab (0,8 %) Tta immi (9,7 %). Lo ~ MNPOAYKTH — eHeprito i 6ionobpusa.

CTOCYETbCSl YKpaiHU, TO y CepeaHbOMY JKHUTEIb

BEJIMKOr0 MICTa IOAHS BUKUIAE Y HaBKOJUIIIHE AHaji3 ocTaHHIX AocJaiTXKeHb | Hyﬁni—
cepenoBuiie Onu3bko 1-2 kr cwmitrs. [ligpa- Kkanii. [Tpobaemamu yTuizaiii mpoOMUCIIOBUX 1
XOBAHO: IIOPIYHO XKHUTEN YKpaiHu BUPOOISIOTH no0yTOBMX BIJIXOMIB AKTUBHO 3aHMAKOTHCS 5K
11 maH M’ 106yTOBHX BiZXOMiB, BOHH 3aiiMAIOTh BITUM3HSAHI, Tak i 3apyOixkHi BueHi. Tak, Kyrosa
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10. (2012) ta €pmonenko B. (2017) BkazyioTh
Ha Te, IO KUIBKICTh BIIXOAIB pOCTE 1 3 I[UM
noTpidHO 1mock podutu. IlepenyciM HameXHUTH
IIyKaTH [O3UTHBHUM JIOCBIM yTWJI3alii LUX
BigxoxiB. Kyrosa I0. (2012) 3a3nHauae, 1110
30,6 % 3 HUX — II€ KyXOHHI BIJXOIH, TOOTO
3aJIMILIKU Bl IPUTOTYBaHHS 1 CIIOKUBaHHS TxKi, 1
IO 1€ € JIOCUTh 3HA4YHA YaCTHUHA BiJ IXHHOTO
3aranbHOro 00’emy. Masypak O., Masypak A.,
Kaumap B. Tta Jlucak A. (2017) omucyiooTh
MPOIECH BUAUICHHS TOKCHYHUX PEUOBHH IPH
30pO/PKyBaHHI Ta THUTTI 3a3HAYCHUX BIIXOIIB, a
TaKOXK CYMPOBOJUKYIOUi X SIBUIA YTBOPEHHS W
HAJXOKCHHSI B HABKOJIUIIHE CEPEIOBUIIE OT-
PYHHHX MIOKCHHIB ¥ ICHYIOYi MOXKJIMBOCTI
iIXHBOTO po3merieHHs. TperbskoB A. (2003)
3BEpTa€ yBary Ha JOCHUTh 3HA4Hy MpOOJIeMy 3
YTUITI3ALIEI0 OMaIoro JIMCTS Ta MOCOXJIOl TPaBH
i IPONOHYE pallioHabHIII METOIN 1 e eKTHB-
HOrO 1 Oe3meynoro BupinieHHs. [laBmuuenko A.,
Bopucoscrka O. ta [Tapmytkin M. (2013) onu-
CYIOTh HEraTUBHHI BIUIUB MPOLIECY CIIATIOBAHHS
JIUCTSL Ta CyXOi TPaBM Ha CTaH HABKOJIUIIHBOTO
MPUPOAHOTO CEPE/IOBUINA Ta SKICTh IKUTTS
Hacenenss. [’ sxonoB B., JIpskonos O., Ckpuri-
Huk O., Hikituenko O. (2016) 3BepTaroTh yBary
Ha BHJJICHHS 3HAYHOTO 00CSTY KaHIEPOI'eHHUX
PEYOBHH THITy OCH3OMIPEHY MPH CHATIOBAHHI
JUCTSL Ta MOXIIMBOCTI MOTo eKoiorodesnedHoi
Ta €KOHOMIYHO ¥ EHEPreTHMYHO BHTIJHOI mepe-
poOku. VY cBoiii mpaui Cxisip O. Ta Cruisip P.
(2013) po3kpuBalOTH OCHOBHI MepeBaru aHa-
epoOHOro 30pOKyBaHHS OPraHIYHMX PEUOBHH,
IO MICTATBCS y MPOMHCIOBUX 1 TOOYTOBHX
BiIX0daxX, MOPIBHSHO 3 MPOIECOM KOMIIOC-
TYBaHHS, 8 TAKOXK OMUCYIOTh MO3UTUBHUH BILJINB
MOXXUBHUX PEYOBUH, SIKI MPHU I[LOMY YTBOPIO-
I0ThCs1, HA BpoxaitHicts. Edpari O., Temnep .
ta Jlanuep E. (2018) omucyrorh, sK MOXKHa
MOJIEpHI3yBaTH 010ra30By yCTAaHOBKY JJIsl YMOB
JOMOTOCIIOAAapCTB 1 HAOyTUH BXKe JOCBiA B
epexTuBHOMY 1 O€3MEUHOMY KOPHCTYBaHHI
Hero. Tobro mpobiema e(peKTHBHOIO EKOHO-
MIYHO Ta EKOJOro0e3MeYHOr0 BUKOPHCTAHHS
MoOYTOBUX 1 MPOMHUCIIOBUX BiIXOIiB Ha €HEp-
TeTUYHI I € JOCTaTHbO AaKTyaJbHOKW U
OaraTorpanHor. HaykoBIli ¥ MpakTUKH JIOCUTh
IPYHTOBHO OIUCYIOTh MOXIHUBOCTI ii BHpI-
LICHHS, aJlé yYMOBH YTBOPEHHS 3a3HAaYeHUX
BIIXOAIB € HAJ3BUYAWHO JWHAMIYHUMH, TOMY

MOMIYK IIIISIXIB ONTHMAJILHOIO BUPIIICHHS Ili€l
npo0JieMH MOTPeOye TMOCTIHHOrO MOHITOPUHTY,
[0 CTBOPIOE IIUPOKE IOJIE JUIS 3MIHCHEHHS BiJl-
MOBIAHUX JTOCHIKEHD.

IMocTranoBka 3aBmanHsi. MeTolo Hamoro
JOCITIKEHHS 0yJ10 BU3HAYCHHSI €KOJIOT0-EKOHO-
Mi4HOT e()EeKTUBHOCTI BXKMBAaHHS KOMILJIEKCHHX
3aXOJIiB 3 yTHJIi3allii MPOMHUCIIOBUX 1 MOOYTOBUX
BIIXOMIB Yepe3 IXHIO TepepoOKy Ha Oioras i
0iom00prBa y MPOMHUCIOBUX MaciiTabax Ta y
MeKax JIOMAlIHbOI'O0 TOCHOAAapcTBa i (opmy-
BaHHS 3arajbHOr0 OA4YeHHS BUPIIICHHS MPOO-
JIeMH KOMIUIEKCHOI yTHIIi3alii opraHiuHoi yac-
THUHM 3a3HAYEHUX BIIXOJIB.

Memooduka Odocniddcennss ma mamepiaiu.
Meroayka MpOBEEHOr0 JAOCTIIKEHHS 0XOILTIOE
SK BIZIOMI 3arajlbHOHayKOBI MeTOIH (HayKOBOI
aOcTpakuii, aHamizy 1 CcHHTe3y, IHIyKmil i
JeqyKiii, HAyKOBOT'O y3arajibHEHHS), 3aCTOCY-
BaHHS SIKMX JIO[IOMarajo CHCTEMaTH3yBaTH W
OIpalllOBaTH JIOCTYIHY iH(OpMAIlil0 CTOCOBHO
ICHYIO4Oro JIOCBily BHUTOTOBIIGHHsI Oiorasy 3
OpPTraHIYHUX BIJXOJIB, TaK 1 HE MEHII BIiIOMI
METOJIM CYTO EKOHOMIYHOIro Xapakrtepy (eKo-
HOMIKO-CTaTUCTHYHI, TOPIBHSHHS, PO3paxyH-
KOBO-KOHCTPYKTUBHHUH). OCHOBHHMH METOAMY-
HUU MiAXin, peanmizoBaHdWd y HalIOMY JIOCIHi-
JDKEHHI, MOJISITae B aHAJITHYHOMY y3araJibHEeHHI
Ta iHTeprperanii pe3yiabTaTiB HAyKOBHX MOIIY-
KiB YYEHHMX, KOTpi 3aiiMaroThcsi MpPoOIEeMOI0
ONTUMAJIBHOT YTHJII3allli OPraHiYHUX BIJXOJIB.
3arasioM JOCTiKEHHsI 3AIHCHEHO 3 JOTpUMAaH-
HSIM OCHOBHHX 3aca]l JiaJIEKTHYHOTO MPUHIIHITY
y BUBYCHHI EKOHOMIYHHX SIBHII. 3aCTOCYBaHHS
OMHUCAaHOI METOAMKH Jajo 3MOrY IPYHTOBHO
BHUBYHMTH U ONpAIfOBaTH MaTepialii CTaTUCTHY-
HUX JDKepen 1 AOpoOOK BIAMOBIIHUX YUYCHHX,
O B CYKYITHOCTI CTaHOBWJIO OCHOBY iH{QOp-
MarliiiHol 0a3y I HAIIMCAHHS CTATTI.

Buxiaang ocHoBHOro marepiany. YkpaiHa
(moumnarouu 3 2012 poky) mociznae nepiuie micue
y CBITi 3a KUIBKICTIO YTBOPEHOI'O CMITTSl Ha
JylIy HAacelleHHs. 3arajibHi 00CITH BiAXOIB, sKi
HAKOMWYMJIIMCS 32 POKH HE3aJISKHOCTI B HAIIiH
KpaiHi, 3a pI3HUMH MipaxyHKaMH, CsraroTh
30 mappa TouH. Tak, 3a manumMu MiHperionOyay
Big Oepesnst 2015 poky, 3arambHi o00csTH
YTBOPEHHS JIUILE TBEPAUX MOOYTOBUX BiIXOJiB
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(TIIB) carators monan 11-12 mMaH T mOpoky. A
BINOBIIHO 10 3BiTY HamioHanbHoi koMicii 3
MUTaHb PETYIIOBaHHS B Taly3sX EICKTPOCHEp-
FEeTUKH Ta KOMYHAJIBHUX TIOCIIYT, OITyOJIiKO-
BaHOro Ha odiniiHOMY caiiTi BimomcTBa, 3 2010
no 2015 poxky TeMnu NPHUPOCTY CMITTS cCTa-
o 10-15% 3a oOcsaroM Ta Barow Bif-
noBisHo. ToMy choromHi YkpaiHa Buifiia Ha
piBEHb MPHUPOCTY CMITTS B 00cs3i 15 MiH T Ha
pix (SIxoBnesa, 2017).

VY mporieci HarpoMaKEHHST 3HAYHUX 00CSTIB
OpPTaHIYHUX BIJAXOJIB BiJIOYBAETHCSA CaMOBIIBHE
MPOIyKyBaHHS ICTOTHUX 00’ €MiB METaHy, 1110 CYy-
MPOBOIKYETHCS 3a0pyTHEHHSIM BOJHUX PECYPCiB
1 TpyHTIB HiTpaTamu, HiTpuTamu, GochaTamu.
[Ipn upOMYy TakKoX 3/IHCHIOIOTHCS BHUKUIW B
HABKOJIMIIHE CEPEIOBHIIE PEUOBHH 13 HEMPHEM-
HUM 3amaxoM (CIpKOBOAHIO, amiaky, MepKarl-
TaHiB) Ha MOJIITOHAX, CMITTECOPTYBAJIBHUX JITHISIX
1 KOMITOCTYBJILHHX 3aBOJIaX IiJ] 4ac JO3piBaHHS
KOMITOCTY. [3 IEpBHHHOTO CMITTEBOrO MaTepiairy
Ha 3BaJHUIAX OPraHIYHUX BIAXOMIB MOXKYTh
YTBOPIOBATUCS A1IOKCHHH.

OnHUM 13 IPUPOIHHUX CIOCOOIB pyHHYBaHHS
JTIOKCHHIB € BHUKOPUCTAHHS BIUIMBY MIKpO-
OpraHi3MiB, Hamnpukiaj tany Arthrobacter, sKi
PO3IICILIIOITH BYTJICBOIHEBI KUIBIIS 3a3HAYEHUX
Ha/ITOKCHYHHX CIIOJYK. BCTaHOBIIEHO TaKOXK, IO
nesiki rpubu, Hanpukian Phanerochaete chryso-
sporium (30yHUKH «O110T THHII»), B aepoOHHX
YMOBax TaKOX pO3KIagaroTh JIOKCHHH Oe3
koM Juis cede (Masypak, Masypak, Kaumap ta
Jucax, 2017).

Haii0inpiry MacoBy 4acTKy MOOYTOBHX Bif-
XOJIB CKJIaJal0Th OpPraHivHI BIJIXOIM: KyXOHHI,
XapuoBi, CaJloBi, a TaKO)XX BOJIOTi 1 3a0pyaHEH1
Bigxoqu mamepy. OpraHiuHi BigXOAW MOXYTb
OyTh dYymoBUM A0OpMBOM 1 HE MOTPeOYyIOTh
3axopoHeHHss Ha moinironi TIIB. fkmo cmitts
3MillIaHe 3 OpraHiYHUMHU (MOKPUMH) BiIXOdaMHu,
HOro CcOpTyBaHHS 3HAYHO YCKJIAJHIOETHCS, a
eexkTUBHICTh COpPTYBaHHA U IEpepoOKH 3MEH-
myerbed. HalieekTHBHIIMMHE Ta E€KOHOMIYHO
BUTIpaBJaHUMH € COPTYBaHHS 1 mepepoOka
OpPTaHIYHUX BIIXO/IB HAa MICIi 3 TMOAATBIINM
BUBE3CHHSIM MpOAYKUii wmiei mnepepodku. [lpu
repepoOIli OpraHivYHUX BIIXOAIB MOXKHA TaKOXK
OoTpuUMyBaTH sikicHe mg0o0puBo. Ilpu 1bBOMYy
¢isnyHnit 00’eM BIOXONIB TICHS TEepepoOKU
3MeHIyeThesl y 2-3 pasu (Opraniudi..., 2018).
Tobro, SKIIO MH COPTYBaTHMEMO BiIXOJH,

30MpaTUMEMO X Ta mepepoOIsITMMEMO Ha Oioras
Ta Ologo0puBa, 1€ TMpUBENE J0 3MEHIICHHS
«CMITTEBOrO Takera» Hacenenas Ha 30 %, 1o
BIJINIOBIJTHO 3HAYHO MOJIMIIUTG CHTYAIlIlO0 SIK Y
cdepl ympaBmiHHS BiIXOJamu, Tak 1 B eHep-
IeTUYHIN Taly3i, a TAKOXK JI0 3MEHIICHHS TUIOMII
nig nomiroHamu TIIB #i axkTMBHO crnpusiTUME
3pIBHOBAKEHOMY PO3BUTKY CUIBCHKUX 1 MICBKHX
TEPUTOPIH.

SIKII0 TOBOPHUTH TPEIMETHO, TO 3TiTHO 3i
CTATHCTHKOIO KO)XKHA CepelHsl CiM’S BHUKHIAE
300700 Kr opraHiuHUX BiJXOJIIB 3a piK. I3 bOro
«CMITTSI» MOYKHa OTpHMaTh Oioras i 6iogoOpuBo,
a HaWBa KJIMBIIIIE — 3MEHIINTH KUIBKICTh BIIXOMIIB
Ta cOpMyBaTH 3aMKHYTHH IIMKJI CIIOKUBAHHS T
MOBHY  OOOPOTHICTh  MPOAYKIii  CUTLCHKOTO
rocrojapcrea. Tam, Je NIIbHICTh HACEJICHHS Be-
JMKa, TOOTO y MiCTax Ta MICTEUKaX, e)eKTUBHO
OyayBaTH cepelHi ¥ BeluKi (B Meramojicax)
0iora3oBi YCTaHOBKHM, BBOJIUTH OIEPALIil0 COPTY-
BaHHS CMITTs, TOOTO BCi OpraHiuHi BiXOIH BiJ
MPUTOTYBaHHST TKI MOMIIIATA Yy CHelialbHI
KOHTEHHepH, sIKi Micis 1X 3alOBHEHHS 3aMiHIO-
I0ThCSI Ha HOBI1. 3aroBHEH1 KOHTEWHEPH BiAIpaB-
JSIIOTHCSL HA BUBAHTaKEHHS y OyHKep 3amacy, 3
SKOTO  aBTOMAaTHYHO  YacTUHA  OpPraHiYHHX
BiZIXO/IB BifOMpaeThesi y 0iora3oBy yCTaHOBKY
st OpominHs. Kpim  BupimeHHs mpoOnemu
yTuaizamii BiIXOAIB, MPH IBOMY OTPHUMYIOTh
Oiora3 ta OiogoOpuBa. I3 Giorasy Mo)kHa OTpH-
MyBaTH EIIEKTPO- W TEIUIOCHEPrilo y Ti Mpo-
nopuii, B siKiii Oyzae nmorpeda. Takox He TOTPIOHO
3a0yBaTd NPO BIAXOAM OPTaHiuHOI MPOAYKLIi 3
BEJIMKUX CYNEPMapKeTiB Ta OBOYECBO-(PPYKTOBHX
PHHKIB, $IKi MOXYTb CTaHOBHUTH KOJOCAIbHI
00CSITM CUPOBHHU [Tl 010ra30BOi YCTAaHOBKH Ha
KOKeH JieHb. OTpuMaHa 3 0iorasy eHepris Moxe
3HAYHO 3MCHIIMTH CIOXXKMBaHHS ra3zy Ha
YTBOPEHHS TEIJIOCHEPTii y BEIMKUX MicTax.

OpnHi€lo 3 aKkTyaJdbHUX MpoOJIeM y HaIIii
KpaiHi BOCEHH € CIIAJIIOBaHHS OMAJOro JIHCTS, a
HaBeCHI — TOPIMHBOI TpaBH. Y TiK OCIHHBOTO
CHATIOBAHHS JIUCTS TOBITPSl y BEIUKHX MicTax
CTa€ BaXKUM 1 TIpKUM, IO NPU3BOAMUTH [0
30UIBIICHHST BUIMAJIKIB 3aXBOPIOBAHb JIUXATBHUX
nursixiB. CUTyalisl yCKIaaHIOETbCS 1Ie W Ce30H-
HUMH OCOOJIMBOCTSIMH TIOTOJHUX YMOB: O€3BiT-
psiHa TOrojia, IMiJBHILNCHHS KUIBKOCTI TYMaHHUX
JHIB, BUCOKa BoJjioricth. Lle cmpusie Tomy, 110
JMM He TMiJHIMA€ThCs BrOPY, a CTEUTHCS HU3bKO
HaJ 3eMJiel0, BKPUBAIOUM HE JIMIIE TEPUTOPIIO
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mianany, a ¥ npwierm jgo Hei padionu. [lpu
BOMY II€ Omnaje JHCTS € I[IHHOK BiJHOBIIO-
BaHOIO OPraHiYHOK CHUPOBUHOIO, SIKA IIOPIYHO
HAKOMHMYYETHCS 1 MOXKe OyTH BHKOpPHCTaHA ISt
oTtpuMaHHs eHeprii Ta n00puB (TpeThsKos,
2003). Bynp-sikuii opraHiuHuMii MaTepian, He3a-
JISKHO BiJl TOrO, UM 11€ YaCTHHU POCIIUH, KICTKH
TBapuH a00 MPOIYKTH OPraHiuHOTO CHHTE3Y,
3ropalovd, IOBUHEH YTBOPIOBATH OJHE M Te
camMe: BYTJICKUCIIUI ra3, BOASHY Tapy 1 He3HAUHY
KUTBKICTh OKcuAy a3oty. [Ipore BinOyBaeThes 11e
TUIBKM 332 Jy)K€ BHCOKOI TeMIlepaTypH 1
JIOCTaTHBOI KIIBKOCTI KHCHIO. SIKIIO Matepiai
Ma€ HaBiTh HE3HAYHY BOJIOTICTh, TEMIIEpaTypa
HOro 3ropsHHS 3HWKYEThCA. Taky CHTYyaIiro
MOXKHA CIIOCTEpIraTH, KOJU TOPUTH OMNaje JHCTS
i TpaBa: TUILKU BEPXHS YaCTUHA Ky OTPUMYE
JOCHTh KHCHIO, TOJ1 SIK CEpelHI IIapu TIIOTh 1
JUMJISATh, BUJIUIAIOYA TOKCHYHI W MPOCTO
IIKIIABI TS 37I0POB’ ST XIMIYHI PEYOBUHH.

OCHOBHA CKIIaJIoBa UMY — OKHC BYTJICIIO,
a0o yamuuii ra3. I[ligpaxoBaHo, 110 TOHHA TJIi-
I0YHX POCIMHHKX PEIITOK Y CepeHbOMY BHILISE
om3bko 30 kr CO,. PiBeHb uajHOro rasy Oiis
TIIIOYOT KYIH JIMCTSI TaK CaMO BHCOKHM, SIK 1 Ha
MIChKIH ByJIMIIl 3 IHTGHCHBHUM pPyXoM. Y
MOEHAHHI 3 IHIIMMH 3a0pyIHIOBaYaMH, TaKUMH,
SIK TIPOMHUCIIOBI BHKHJM a00 BHXJIOIHI Ta3y,
TOKCHYHA [l YaJHOTO TIa3y 3HAYHO 3POCTaE
MOPIBHSHO 3 JII€I0 OKPEMHUX KOMITOHEHTIB.

Kpim TOro, muMm copusic axTUBHILIOMY
YTBOPEHHIO TyMaHy, IpH LbOMY 3 TYMaHOM e i
3MIIIYIOYUCh. Y CHUPi, TyMaHHi JJHI MiKpOYacTKH,
3 SIKUX CKIIAJIA€ThCS JUM, MILHO 3B’S3YIOTHCS 3
napamy BOJIM, YTBOPIOIOYH «CMOI», SIKHH 0C00-
JIMBO IIKOJWThH OpraHaM JvXaHHsA. Brmims aumo-
BUX YaCTOK Ha OpraHi3M 3alieKHTh, T'OJIOBHUM
YMHOM, BiJl IXHBOTO pO3Mipy. Benmki yacTkm
(monax 10MKM B jgiaMerpi) BIIOBIIOIOTHCS
HOCOBHM CJIM30M 1 IJIMOIIE HE MPOoXousTh. Jpio-
HIllll YaCTKH MOXYTh JIOCSITATH JIETeHb 1 LIKOJA,
3aBJlaHa HHMMHU, € Habararo 3HauHimowo ([las-
nmuaeHko, bopucoBcbka Ta [lapmryrtkin, 2013).
ToHHa POCIMHHUX BiAXOAIB, CHAJICHUX Yy TIitO-
YoMy BOTHHILI, TeHepye Onm3pko 9 Kr 1mmx
MIKpoYacToK. MIKpOYacTKd, L0 BHUAUISIOTHCS
i Yac 3ropaHHsl JIMCTS, 3B S3yIOThCA 3 BOJIS-
HUMH TapaMHU 1 3HAYHO 3aTPYAHSIOTH (PYHKILiO-
HYBaHHS ajlbBEOJ] JIEreHb, a/DKe 3MIlIaHuH 3
TyMaHoM JUM Yy HaOarato OiuIbmIOMy 00cCs3i
ocizae came B JereHsx. | 4nM MeHma vacTka,

THUM IIBUJIIE BOHA MPOHUKAE BCEPEMHY 1 TUM
OUIBIIY IIKOJY JIFOACBKOMY OpTaHi3My MOXe
3aBJIATH.

OcobnuBa HeOe3leKka HEMOBHOTO 3rOpaHHs
POCIMHHOI TKAaHWUHM IIOJSITA€ B TOMY, IO 1I
OCHOBA — 11€J110J103a (TIPUPOHUI MOJTIMEP) — PO3-
Maja€ThCs Ha (parMeHTH 3 KOPOTKHAM BYTJIe-
[EBUM JIQHLIOTOM a00 YTBOPIOE MOIIIMKIIIUHI
3’e¢quadHsa. HaiiOuipin HeOe3leuHuil BIUIMB Ha
JIFOJIMHY CIPABJISAIOTh apOMATUYHI MOMIIMKIIIYHI
ByrieBogu (I[TAB), Hanpukian, Oens(a)mupeHu,
OcH3aHTpalleH! Ta 1HACHONMHUPEHH, OaraTo 3 SKuX
€ Jy)Ke CWIbHHMH KaHleporeHamu. Jlum mepe-
BUHH, 1110 TOPUTh, — 3HAYHUH 3a0pyaHIoBad. Jum
Boruuma micture 70 4acTMH HA MIIBMOH KaH-
LIEpOreHHUX OeH3(a)TPEHIB — 1€ € PUOIU3HO B
350 pa3iB Oinblie, HIX Y TIOTIOHOBOMY M.

Bupanene 3 Ttepuropii micta JMCTS Helo-
LIJIBHO BHBO3UTH Ha IOJIIFOHU TBEPIUX MOOY-
TOBUX BI/IXO/IiB, a/hKE HOTO MOXKHA YTHIIi3yBaTH,
iHAKIIE KaKyuH, 3aCTOCYBAaTH 3 KOPHCTIO. Moro
LIIKOM MOKHa TepepoOusati Ha Gioras Ha Oiora-
30Biif YCTAHOBIII Pa3oM 3 iHIIMMH OpPraHIYHUMH
BiZIXOJJAMH, NIPU LOMY 1€ W MaTh JOAATKOBY
KUIBKICTh CHPOBHHH Ha TIOYATKY ONAIIOBATEHOTO
CE30HY, TOOTO OTPUMATH OLIbIIUI 00’ €M Oiorasy
1 6iom00puB. Jljist 1IbOTO MOTPIOHO 3aIsATH TIPe-
BEHTUBHY (YHKIIfO, CIIPSIMOBaHY MPOTH CHAJIO-
BaHHS JIUCTS, TOOTO 3a0pyJIHEHHS HaBKOJIMII-
HBOTO CepeloBHINa, a00 HarpoOMaJDKEHHS IIHX
OpraHiyHuX BiIXOIiB y (opMi OMayoro JUCTS HA
CMiTTe3BaMIIAX. B3aranmi onane jucTs MOXHA
TaKOXX BUKOPUCTOBYBATH Y  BEPMHKYIHTH-
BYBaHHi, KOMIIOCTYBaHHI (SIK IPOMHUCIIOBOMY TaK
1 MicueBoMY), TiepepoO1li Ha MaJUBHI TPaHyIH YK
OpHKETH, JJsi BHUTOTOBJICHHS BOJOKHHCTHX,
CTPY)KKOBHX Ta TirncoBux miut (/I’sikoHoB B.,
HpsikonoB O., Cxpunauk Ta Hikituenko, 2016).
3a3BrUYail MOMMPEHIIINM € CIIATIOBAHHS JIUCTS 32
MEKaM{ MICT, a Y MeKaX MICT — BUBE3CHHS Ha
CMITTE3BANIMINA, 1€ BiAOyBaeThCsl MOBUIBHUIMA
PO3KJIa]l OpraHiuHOro cyocTpaTy Ta IHTEHCHBHE
POBLIMPEHHSI TUIONI CaMOTo CMITT€3BAMINA. 3a
TAKOr0 PO3KJIAJAHHS OpPraHiku MH BTPadaEMo
TEIUIO, & TAKOX 0iora3, sIKMi CKJIaJIa€ThCs Mepe-
Ba)XHO 3 MeTaHy. [Ipy IbOMY TaKOX BTPAYaETHCS
MOXIIMBICTh ~ KOMIIOCTYBaHHSI ~ IIbOTO  JIMCTS
BHACIIIOK TMOTIpIIEHHS HOro KOMIIOCTOYTBO-
proBanbHUX BiactuBocTed. Illomo imei Harpo-
Ma/DKCHHS JIUCTSL Oinst JiepeB 1 CIpUSHHS Ha-
IPOMa/DKEHHIO TOXHBHHX PEUOBHH, TO TYT €
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OJIMH BKJIUBUN HEOE3MEUHHI YNHHUK, a CaMe —
MOXIIMBICTH 3WUMIBIIi Y HBOMY IIKIIHUKIB Ta
MOUIMPEHHSI XBOPOOOTBOPHUX OpPraHi3MiB, sIKi
MOXYTh BpaXaTH Bce OUIbIIE HACaPKEHb.
KomrocTyBaHHs Ta BEpMUKYJIHTUBYBAHHS SIK BUJT
MepepoOKH JIUCTS € JOCHTh HEOPOTHUM 3a Bap-
TICTIO BUTOTOBJICHHSI M MPOCTOTOI0 BUKOHAHHS,
THBECTHIIIT TSI 3aITyCKY TAKOTO MPOEKTY TAKOX €
MiHIMQJIbHUMU. AJIe BIH Ma€ i HU3KY HEIOJIKIB.
ITo-nepuie, ce30HHUN XapaKTep — JIMCTA IO-
TpiOHO TpUOUpaTH pa3 Ha pik, TOOTO CHPOBUHY
MH MacoBO HarpoMa/DKyBaTHMEMO pa3 Ha pik,
0 € HE HAATO IIKABAUM 3 E€KOHOMIYHOI TOYKHU
30py. [lo-npyre, HarpomauKeHi i HEBUKOPUCTaH1
3amacy JIMCTS MaroTh BIIACTHUBICTH MOMAJICHBKY
THUATH, BUAUISIOYM CIPKOBOJICHb, MeETaH Ta
THWIBHI Ta3u, TOMYy Taki (epMu TOTPiOHO
PO3TaIIOBYBATH TMOJAJII BiJl HACCIICHUX IyHKTIB.
VY cBOw Yepry 3HauHa BiJUIQJICHICTH BiJ CHpPO-
BUHHUX MYHKTiB 3MEHIIYBaTUME PEHTaOCIbHICTh
1 B KIHIIEBOMY pe3yibTaTi MH 3a0pyIHIOEMO
(mapHUKOBMUMHK Tazamu) atMmocdepy. 3BHYAHO,
el BIUIMB MOMKJIMBO MIHIMI3yBaTH BEPMHKYIIb-
TUBYBaHHSIM, ajie HE MOBHICTIO. I, mo-Tpere, MU
BTPAYaEMO 3HAYHY KUTBKICTh €HEprii, SKa MOXe
YTBOPHUTHUCST TPH BHPOOHUITBI Oiorazy. ToOTo
BKa3aHHWH METOJ] HE J]a€ HaM TOr'0 ONTHMAIILHOTO
pe3ynbTaty, sKuii 3a0e3mneuye mepepoOka JHCTS
Ha Oiora3. Jlucts BHcTymae B poji J10JaTKOBOI
CHUPOBHMHHU Tiepes; abo MiJl Yac OIaJIFOBAJIBHOTO
CE30HY, KOJIM TIOTPEOH B EHEPropecypcax 3HauHO
3pocTatoTh. [Ipy 11bOMYy MU OTpEMY€eMO 1 Gioras,
a TaKoX pigki Ta cyxi 0iogoOpuBa, iCHYe
MOJKJIMBICTh HAJJTUIIOK a00 XK YCH KUIBKICTh
0iorasy mepeTBOPIOBATH HA €HEPTIIO K TEIUIOBY,
Tak 1 €JIeKTpUYHy, Yy TMOTpiOHIH mporopmii,
BUXOISYM 3 KOHKPETHOI MOTpeOW, MO CIIpUsie
CKOHOMIUHIi MpUBaONIMBOCTI TakKoro BapiaHTa
yTUII3alil, MOXJIMBOCTI PEryJIOBaHHS EHep-
reTHYHOro OanaHcy, TOOTO HAKOMHYCHHIO W
BUKOPHCTaHHIO YTBOPEHOI €HEprii, a TaKoX He
Ma€ JIOJAaTKOBUX 3a0pyJHIOBATGHHMX  Ta3iB,
MapHUKOBHX I'a3iB 1 HENPHUEMHOTO 3araxy.
3a3Buuail BiIXOAW BiJ TBAPUHHHIIBKUX Iijl-
MPUEMCTB  CTBOPIOIOTH  OiNbIly ~ HeOe3meKky
3a0pyJHEHHsS BOJHUX PECYPCiB, MIKiJJIHBOTO
BIUIMBY Ha CTaH CaHiTapil BiANOBIAHUX Tepu-
TOpii, MArOTh 3HAYHO HENPUEMHIIMK 3amax, a
TaKOX MPUBAOIIOIOTh MyX Ta 1HIIMX LIKiUTHBHX
KOMax. Y CBOI Uepry I€ Mae BHpaKCHIIIMWii
HEraTUBHHUI BIUIMB Ha HABKOJIMIIHE CEPEIOBUIIIC,

3MeHIY€e e(EeKTHBHICTh Tany3i TBapUHHHUIITBA,
OCKUIbKM ~ WIKI/UTMBI KOMaxh € CTPECOBHM
(daxropom i TBapuH (OcobmuBoCTi. .., 2015). 1
SKIIO HE BXMBATH TPEBEHTHBHHUX 3aXO/iB, I
MIPU3BOJIUTH JI0 HU3KH MPOOJIEM 31 CaHITapiero, 1110
y CBOIO Yepry HEraTWBHO BIUIMBAE Ha 3JI0POB’s
MIOTOJTiB’ sl T2 HOr0 MPOIYKTUBHICTH 1 BIIIOBIIHO i
JOXIJHICTh Taiy3l. A 1ie, 3BUYAHO, MOTpEOye
JIOJIATKOBUX Yacy U IpoLIed HAa YCyHEHHsI HU3KU
B32€MOIIOB ’SI3aHUX TIpo0JeM, SIKIIO HE YTH-
J3yBaTH THIM y TepMETUYHOMY pe3epByapi, Ha-
npuknan y  Oiora3oBoMy — METaHTEHKY, Ta
OTPHMYBATH JIETKO3aCBOIOBaH1 JOOPUBA, OYHIIICHI
BiJI MATOrC€HHUX MIiKPOOPraHi3MiB.

LliHHICTh OZEPKYBAaHOTO TPU ILLOMY Oi0-
noOpuBa TONsTaE me Wy ToMy, WIO 3a
nepenpiBaHHs THIA BTpayae 4acTHHY HITpaTiB 1
HITPHUTIB, SIKIi B HA/UIMIIKY MICTATBHCS B HBOMY
JIOMAIIHIX TBapWH 1 mnrTaxiB. Y mporeci ¢ep-
MeHTallii BOHH 30pO/DKYIOTBCSI B aMiak 1 MeTaH.
VY 30pomkeHiit Maci MicTAThCsl KopHcHi (ocdop,
KaJiii 1 a30T, sIKi TOBHICTIO 3aJIMILNAKTHCA Y
010100pHBi.

OcHoBHa TmiepeBara aHaepoOHOro 30po-
JDKYBaHHSI TIOJSATaE y 30epeKeHHI B OpraHiuHii
a00 aMOHIIHIN (OpMi IPAKTUIHO BCHOTO a30TY,
IO MICTUTBhCA y BHUXIJIHIH CHpPOBHHI. 3a Tpaju-
UIHHUX CMOCOOIB MPUTOTYBaHHS OpTaHiuHMX
n00pHB (KOMIIOCTYBaHHSI OPraHIYHUX PEIITOK)
BTpaTu a3ory craHoBsATh 10 3040 %. Ana-
epoOHa TmepepoOKka THOK IMOPIBHSIHO 3 He-
30pO/DKEHHM THOEM YYETBEpPO 30UIbIIYE BMICT
amoHiiiHoro azory (2040 % a3oTy nepexoauTh B
aMoHIlHY (opmy). YV pe3ynbTari 30poIKeHHH
THIHl MOPIBHSHO 31 3BMYaHUM B EKBiBaJICHTHHX
JI03aX  IJBUIINYE BPOXKAWHICTh CUILCHKOIOCIIO-
mapcbkux KynapTyp Ha 10-20 %. Bucoka peH-
TabenpHicTh 010ra3oBMX TEXHOJIOTIH 3abe3me-
YyeThCSl OJHOYACHUM BHPOOHUIITBOM BHCOKO-
edexTuBHUX opraHiuyHMX 100puB, | T sKHX (32
edextom «Ha BpoXKaii») piBHomiHHA 70-80 T
MPUPOTHHUX BIAXOAIB TBApUHHMITBA # TTa-
xiBauirTBa. lllmam MokHA pO3AUIMTH HA JBI
¢pakmii — pigky 1 TBepAy — 3a JOIOMOTOO
IIHEKOBUX TIpec-cenaparopiB. | Ta, i iHma €
nobpuBoM. Pinka ¢pakuist rHOMO micis aHa-
epoOHOi TMepepoOKK 3a3BHYAll BIANOBIIAE BU-
MOraM OpraHiB OXOpPOHHM MPHPOAU 10 SKOCTI
cTiunux Box. Moro MoxHa Biapasy BHKOpHCTO-
ByBaTH sK J0OpUBO Al TPUKOPEHEBOTO
1KUBJICHHS! CUTLCHKOrOCIIOAAPCHKUX KYJIBTYP.
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Y  migTpUMIli  €KOJIOTIYHOI pIBHOBarM B
IPyHTaxX HaWBaroMinry pojib BiJirpae pecypc
TYMYCY, SIKHH € KMBWJIBHUM CEPEAOBHILEM ISt
I'PYHTOTBOPHUX MIKPOOPTaHi3MiB, IO CTHMYJIIO-
I0Th KHUBJICHHS POCIIMH, iXHI pOCTOBI MTPOIIECH.

OCHOBY TyMycCy CKJIaJaloTh PEIITKH Opra-
HIKA POCIIMHHOTO TIOXO/KCHHs: (paKiiii, 110
HaliMeHIIIe po3Kjayucs, (pakiiii, 110 MPOIOB-
KYIOTh PO3KJIQJaTUCS, KOMIUICKCHI OpraHiuHi
PEUYOBMHH, SIKI YTBOPHJIMCS B PE3yNbTaTi 31iiic-
HEHHS T1IPOTi3y # OKUCHEHHS, 1 pEYOBHHH, KOTPI

€ pE3yNbTaTOM JKUTTEMISUNIBHOCTI ~ MIKpOOp-
raHi3MiB.
Jo cximagy TymMycy BXOISATh TyMIHOBI

KHCIIOTH, (YITBBOKUACIOTH 1 COJIi IUX KHUCIOT, a
TaKOX TYMiH — CTaOUIbHI 3’€HAHHS TYMIHOBHX,
(YyIBBOKHMCIOT, KHCIOT i3 TIPYHTOBUMH Marte-
pianamu. ['yMiH Mae 3HauHY MUTOMY TIOBEPXHIO
(600—1000 M*/T), BeNMKy aacOpOLifHY 30aTHICTb.
3a BHECEHHS 10 TIPYHTY HEBEIHMKOI KUTBKOCTI
ryMycy, TMOpIBHSHO 3 IHIIMMH J0OpHBaMH,
3MIHIOETBCS CKIIAJ] 1 CTpyKTypa Mikpoduiopu. Lle
y CBOIO 4YEpry BeJle JI0 3MiHU MIKpOOIOJIOTriYHOTrO
peKUMY B TIPyHTax, TMOCHJCHHS IPOIECIB
MEPETBOPEHHS PEUOBHH Ta eHepril. Y pe3ynbTaTi
MIPUCKOPIOIOTHCST OOMIHHI TIPOIIECH, 3aIiFOFOTHCS
HOBI HHWKJINW PO3BUTKY MIiKpO(IOpH, 30Kpema,
TTOCHITFOETHCS JISUTBHICTh a30TQIKCYI0UnX
Oakrepiil. Y migcyMKy 30aradyeTbcsi )KUBHIIBHE
cepenoBulle. [pyHTH, HA AKUX BHOCATH I'yMYyCHI
n00pHBa, XapaKTepU3yIOThCS TAKUMH O3HAKAMMU:

» TIIBUILYETbCS PYXJIMBICTh TPYHTOBOTO
ocdopy;

» aKTUBYIOTBCSl IMPOLIECH HITPOYTBOPEHHS
B IPYHTI, IIO Yy CBOIO Yepry Ccopusie 3Had-
HOMY*3pPOCTaHHIO 3arajlbHOTO i OLJIKOBOTO a30Ty,
301IBIICHHIO BHJIUICHHS BYTJIEKUCIIOTH IPYHTOM;

» TPUCKOPIOETHCS BBEICHHS aMiayHUX 1
amigHuX Gopm azory, hochopy B pociIrHAX;

» TMiIBHMILYETHCS  KOHIEGHTPAIS — KaJifo,
AJFOMIHIIO 33 3HIDKEHHSI KIJIBKOCTI MarHiro, TOOTO
TyMaTH iCTOTHO BIUIMBAIOTh Ha BMICT 1 AWHAMIKY
IPYHTOBHUX KaTiOHIB.

['yMiHOBI peEYOBHHH, $IKI € pE3yIbTaTOM
PO3KJIalaHHsl OpPraHiYHUX PEYOBUH, OEpyTh ak-
TUBHY y4acThb Yy BCIX B@KJIMBUX Ipolecax
IPYHTOYTBOpEeHHSI I (OpMyBaHHS TPYHTOBOI
poaroyocTi. OCHOBHUM ITOKa3HUKOM T'yMYCHOT'O
CTaHy IPYHTIB € BMICT OpPTraHIYHOI PEUOBHHH,
OCKUIBKM BOHa 1ICTOTHO mominurye (i3uuHi,
XiMiyHi ¥  OloJNOriuHi BIIACTUBOCTI IPYHTY,

cripusie poarodocti. TakoK OpraHiyHi peuoBHHH
MaroTh HU3bKY TETUIONPOBIHICTE 1 3amo0iraTh
IBUJIKIA Bijyiadi Teria 3 IPyHTY B arMocdepy
(Cxasp Ta Cxursip, 2013).

Jlnst  HaceneHHs, sKe JKMBE B cemax |1
MpUBATHUX OYyAMHKAaX 3a MEKaMH MiCTa, iCHYE
MOJKJIMBICTh 3aCTOCYBaHHS HEBEJIMKOI 010ra3oBoi
YCTaHOBKH JUIsl YTUJII3allil OpraHiuHuX BiJIXOJIB.
[3painbchki BUHAXITHUKHA TPUCTOCYBATHA MAaly
0iora3oBy YCTaHOBKY JIO MOTpe0 HaceIeHHS,
BOHA YYyJIOBO MiAXOAUTH IS  HEBEIHMKHX
JIOMAIIIHIX TOCIIOAPCTB, 3aMICHKUX OYJIMHKIB, JIe
OyIb-SKi OpraHivyHi BIAXOAW BiJl NPUTOTYBaHHS
i, THI TBapUH MOXYTb OYTH BHKOPHCTaHI SIK
CHpOBMHA U5l  OTpEMaHHsi  Oiorazy  Ta
0ionoOpuBa. Ilpn 1pboMy IIiHa TaKoi yCTaHOBKH
KoymBaeThess B Mexkax 900 nmomapie CLHA (650—
760 nomapiB camMa YCTaHOBKa M JI0JJaTKOBO
nocraBka — 80—140 momapis CLLA). YcranoBka
Mpaloe Maibke IMOBHICTIO aBTOHOMHO i
ABTOMATUYHO, TOOTO IUISXOM 1i €IEMEHTapHOTO
3aIIOBHEHHS IIO/IHS OPraHIYHUMH BiIXOJaMU BiJ
2 no 6 1 Ta Bigxomamu TBapuH ;0 20 1 3a
HasIBHOCTI ONTHUMAaJbHUX TEMIEPaTypHUX YMOB
Ha J00y. Llg ycraHOBKa 3MiHIOE TIpOIIEC CIIO-
KUBaHHS:

A. JliniliHe CIIOKMBaHHS:

1. CnoxxuBaHHS ra3y JUIsl IPUTOTYBaHHS 1Ki;

2. Crio)KUBaHHS TKI;

3. OpraniyHi Bifxonau, sKi MOTPIOHO yTHIi-
3yBaTH;

b. 3aMKkHyTHII LMK (CHOXHMBAaHHS Ta BHUIO-
TOBJICHHS] BTOPUHHOT CHPOBUHN ):

1. Cno>xuBaHHS ra3y IS IPUTOTYBAaHHS 1Ki;

2. Cio)KHUBaHHS TKI;

3. OpraniyHi BiXomy, sIKi MOTPIOHO yTHIi-
3yBaTH;

4. Orpumanns Oiorasy Ta crajeHHs HOro Juis
MPUTOTYBaHHS DKi;

5.0tpumannsi 6iogoOpuB, SIKI MOYKHa BHKO-
PHUCTOBYBaTH [UIsi BHPOILILYBaHHS CLIBCHKOTOC-
MOJAPCHKUX KYJBTYp Ta IHIINX POCIIHUH.

[Tionepu BHpOOHHITBA MOOYTOBOrO Oiorasy
3pOOMIIN MOKIMBHM €(DEKTHBHO TEPETBOPIOBATH
BIIXO/IM HA I[IHHY CHpPOBHHY. IcTOpis cucremu
HomeBiogas mounHaeTbcs 3 TPhOX JABHIX ApPY3iB
1 Micii 3poOUTH BibHY, BiHOBIIOBaHY E€HEPTilO
JOCTYITHOIO KOKHOMY Yy cBiti. [licnmsi wiTkoro
aHami3y M TecTyBaHHS iCHYIOUMX KOHCTPYKIH
0iora3oBoi yCTaHOBKM CTaJl0 OYEBHJHO, IO
TPaJMIIIHI CUCTEMH MalOTh 3HAYHI OOMEXKCHHSI.
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Ok Edpati, Sep Temnep ta Epe3 Jlanuep
(2018) BupimMIM MOJAEPHIZYBATH TEXHOJIOTIO 1
CTBOpUTH e(EeKTUBHUIA #W MIIHUHA TeHepaTop
Oiorazy, sikuii OM JIeTKO BCTaHOBIIOBaBcsS i OyB
JOCTYImHMM it BCix. Y 2012 poii BOHM
chopmyBasm  cucremy HomeBiogas. [louat-
koBuid mporotun HomeBiogas TectyBanu y 2014
ta 2015 pokax y OemyiHChKMX cenax 1 manec-
THHCHKUX TpoMazax. Y 2016 pomi cucrema
HomeBiogas mepmioro TOKOJIHHS cTana Ko-
MEpLIHHO JIOCTYIHO, 3ally4aroud KIIEHTIB 13
nonay 40 kpain cBity. [lomaybIm JTOCTIIKEHHS,
JIOOTIPAIIFOBAHHSL T4  ONTHUMI3AIlisl  MPOIIECIB
MPUBENHM 0 CTBOPEHHs HalCy4acHIIIoi Mojeri,
ska Oyna JelIeBIIO0, JIETIIOK Y BCTAHOBIICHHI
Ta OUIBIIOT TOTYKHOCTI JUIsl TEpepOOKH BiIXOIIB
Ta BUTOTOBJICHHs Oiorasy — HomeBiogas 2.0
(Edparti, Temnep Ta Jlanuep, 2018).

VY cepenHboMy 1 KI' XapuoBHX BIAXOIIB Ja€
6mu3bKo 0,2 M’ rasy, o reepye npubmsHo 12
TOIMHHA TIPUTOTYBaHHS 1K HaJ BUCOKHM MOMY-
M’sim. 11106 3amyctut ycranopky HomeBiogas,
MOKHAa CKOPUCTATHCS OJIHUM i3 JIBOX CIIOCOOIB:
1) mpupogHUM HUISIXOM, BUKOpUCTOBYIoUM 100 11
THOI TBApHH 13 MICIIEBOI (epmu, a0 2) MOKHA
npuadati GakrTepialbHUI KOMILIEKT.

{opoky, 3aBAsSKH BUKOPHCTaHHIO 010Ta30Boi
ycraHoBky HomeBiogas, Moxna Buiyuatu 3
000pOTy TOHHY OpraHIYHHMX BiAXOJIB, a TAKOX
3MEHIIIYBaTH IIKIJJIMBI BUKUJM, €KBIBaJCHTHI
mecty ToHHaM Byriekuciota (CO,). Buxopuc-
tanHs HomeBiogas Moske koMITeHCyBaTH BUKHIH
BYIJICIIO MIPH BUKOPHCTaHH1 aBTOMOOLIS.

HomeBiogas ineanbHO migxoauTs i CiMei
pisHOro po3mipy. BiH He mnpusHaueHMdd IS
MPOMHUCIIOBOTO BUKOPHCTaHHS a0o0 Uil TaKHX
3aKJajiB, SIK TOTENI YW BENWKI PECTOpaHH, SKi
MPOAYKYIOTh JOCHUTH 3HA4HY KUIBKICTH Opra-
HIYHUX BIJXOJIB, 3 SKUMH IIsl YCTAaHOBKA HE B
3MO031 BIIOPATHUCHL.

VY cBoOlO Yepry Uil €KO-Cill, TPOMaAChKHX
LIEHTPIB Ta OCBiTHIX opranizauiii HomeBiogas €
BEJIMKHM €KOJIOTIYHO-OCBITHIM IHCTPYMEHTOM.
Le, Tak O MOBHTH, YaCTUHA MEPMaKyJIbTYpU B
Jii, siKa ieaJbHO MiIXOAUTh I MiHI-(hepM, a
TAKOX UEHTPIB 13 ApiOHMM TBAapPUHHHUIITBOM.
HomeBiogas Takok MOXXHa BUKOPHCTOBYBAaTH B
MICBKHX YMOBaX, pO3TalllOBYIOUM Ha Jaxax
OyIUHKIB. Y CTaHOBKa MO)KE€ HAOYHO TIOKa3yBaTH
CKIQAHMKA Tmpormec Ta GopMyBaTH — 3acaiu

€KOJIOTIYHOI OCBITH, a TaKOX 3alliKaBIIOBATH Y
pyci B HanpsiMi 30a71aHCOBAHOI'O PO3BUTKY.

Cucrema Mpaioe ONTUMAIBHO B MICIX 31
CEpPEIHBOI0 TEMIIEPATYPOIO JICHHA / HiYHA MOHA]
17 °C (64 F). 3a Taxoi TemnepaTypy BOHa 3HU-
KyBaTUME CBOIO TIPOJAYKTHBHICTb, Uil ONTH-
MaJIbHOT MPOTYKTUBHOCTI TEMIIepaTypa MOBHHHA
oyrn Buma 3a 20 °C. HomeBiogas ne moxe
MPALOBaTH HA TEPUTOPISX 13 XOJOJHUM KiliMa-
TOM. PO3pOOHMKM 1€ MpaIolTh HaA M€
npobnemoro. Ilomo min’enHaHHs  OyAb-SIKHUX
MOOYTOBHX MPHJIA/IiB, y TOMY YHCIIi Ta30BO1 Meui,
ii motpiOHO Moam(ikyBaTH ISl MIATPUMKH
Oiorasy.

Po3poOHMKN pEKOMEHYIOTh BCTAaHOBIIOBATH
HomeBiogas Ha BifKpuTOMY MOBITpi, TOMY IO,
MICJIL TOro, SIK Ta30BUI pe3epByap IOBHICTIO
3anoBHUTHCS (700 1), Oynb-sKMi HATHIIKOBHHA
ra3 OyJie BAKUHYTHI B aTMOC(epy. AJle 11e JIeTKO
BUIIPaBHUTH, JIO/IABIIM B CUCTEMY IlIe OAMH pe3ep-
Byap, X04a PO3POOHUKHU OUIbIIE 3alliKaBJICHI y
BUKOPUCTAHHI JICHHOTO 3aracy rasy.

Ha BigMiHy Big oOnmMcaHOi YCTaHOBKH,
KOMIIOCTEPH 3a3BHYAll MPUAATHI JUIsl IEPEPOOKH
BIZIXOJIIB 13 TA30HIB, JIMCTS, JAEPEBHUX CTPYKOK 1
BEreTapiaHChbKUX PEYOBHH. I3 0arathox MpUUUH
KOMIIOCTEPH HE TIIXOIATh Uil KyXOHHHX
BIJIXOJIiB, TAKUX SIK M’5ICO, puOa, ONis Ta >KUPH.
HomeBiogas Moxe 10MoBHUTH KOMIIOCTEp a0 K
HaBITh 3aMIHUTH HOT0, OCKUIBKH BiH IIEPETBOPIOE
BCi OpraHiuHi BiJ[XOJi{, HaBITh Ti, SIKI KOMIIOCTEP
HE MOXE NepepoOuTH, a Takox 3abesmedye
TeHEpyBaHHs Tra3y Ta PIAKOro ao0puBa IS
HEraiHOro BUKOPHCTAaHHSI.

VY Hammx KIIMaTHYHUX YMOBaxX HOTpiOHO
JI0IATKOBO 3a0€3MEUUTH ONTHMAaJbHI TemIlepa-
TypHI yYMOBH 1 i IbOTO HaiKpaiue miaiiine
He3aJlislHa YacTWHA TapHuKa (Terumili) abo x
TOCIOJIAPChKI TIPUMIIIIEHHS, OCHOBHE — IIOOM
Ipu IbOMY Oylla MOXKJIMBICTH OMajieHHS Ta XO-
poma Ttepmoizomsnis. Cucremy HomeBiogas
HAJISKUTh TaK PO3MICTUTH, 1100 B3UMKY yCTat-
KyBaHHS OTPUMYBAJI0O MaKCHMyM TeIUla Bif
COHIIA JUIsl 3HWDKEHHS 3aTpaT Ha onayieHHs. J{ms
LOT'0 JOLLIBHO JOJATH IIE OJMH pe3epByap A
0iorasy Ta BHBECTH CKUJHY TPyOKY Ha BYIHIIO.
P03poOHMKH TaKOK MPOMOHYIOTH BUKOPHCTAHHS
BOJIOHArpiBaya, SKMH 3aCTOCOBYIOTh B aKBa-
piymax i mimirpiBaHHsS pe3epByapy. Y pasi
BIJICYTHOCTI MOMJIMBOCTI TIJBUIIUTH TEMIIE-
parypy 1mo 20°C (68°F) cmig npunuHUTH

AIPAPHA EKOHOMIKA, 2019, T. 12, Ne 1-2

105




EKOHOMIKA NPUPOOOKOPUCTYBAHHA

(YHKI[IOHYBaHHSI CUCTEMH JIOTH, JOKH CEpeiHi
TemriepaTypu He 30inbimarbes 1o 20 °C (68° F), 1
cruIsidi OakTepii 3HOBY MPOOYIATHCS B TEIIIOMY
cepenoBuii. Komm Temmeparypa MiBUIIUTHCS,
MOTPIOHO 3HOBY IMOJAaBaTH y CHCTEMY 3 I
CHpPOBMHM Ha JIEHb 1 TMOCTYIOBO 30UIbIIYBaTH
nopuii 10 6 niTpiB (Ipolec MOBUHEH TPHBATH
osmu3bko 2 TwkHiB). Io * 10 cuTyarlii, SKIIO
TEeMIlepaTypa OIyCTHThCS HIKYE BiJl TeMIIe-
patypu 3aMep3aHHS, TO HAJISKHUTh 3JMTH IIOHAMN-
mernme 200 n pigman 31 cuctemu. Komm Tem-
neparypa 3HOBY mimBummuThes g0 20 °C,
MOTPIOHO 3allOBHUTH arperar, a TOTIM MOCTY-
MOBO 30UIBLIYBATH KiUIBbKICTh CHPOBHHHM Ha Iie-
pepodKy — 10 6 71 Ha JACHb NPOTATOM JIBOX
tkHiB (Edpari, Tennep ta Jlanuep, 2018).
HomeBiogas — 1ie 3py4ynmii npucTpii, Skuit
BHUKOPHUCTOBYE MPHUPOIHI OakTepii 1Jisi mepeTBo-
PCHHsI BCIX XapyoBHMX BIIXOMIB Ha YHCTHUH,
MTOHOBITIOBAHMIA 010Ta3 ISl MPUTOTYBAaHHS TKi Ta
piikux TOoOpWB MpSAMO Ha 3aJHBOMY ABOpI ca-
abu. Bin 4ymoBo 3moke 3a0e3neuyBaTd IIO-
JIeHH1 TOTpedu HeBenuKoi ciM’i. A B MaciuTabax
KpailHM — 1Ie € 3Ha4Hi 00’€MH rasy, siKi WayTh
JUISL IOMOTOCIIOJIAPCTB HA TMPHUTOTYBaHHS TKi.
Sxmo BpaxyBaTtH, IO 3a JIeHb POOOTH TaKOTro
0i0orazoBoro  ycTraTKyBaHHSI  MPOIYKYETHCS
omu3bKo 0,2 M Oiorasy, 3a Micsib — 6 M, a 3a
pik BimmoBimHO 72 M’, TO TpHM BapTOCTi rasy
8,55 rpH/M’ piuHa EKOHOMis CKJIajaTHMe
615,6 TpH. 3a BaprocTi Trazy y po3mipi
12,4 rpu/m’ — 892,8 rpu/pik. 1o % 10 KilmbKocTi
0ionoOpuBa, TO MPOAYKYEThCS 2—3 JI Ha JICHb,
uina xasictpu (20 ;) — 6musbko 105-110 TpH
(biogobpusa..., 2018). Tobto 5,4 rpu/a, a 3a
MICSII[b MU OTpUMY€eEMO 75 11, 3a pik — 900 11, mo
ekBiBasieHTHO 4860 rpH/pik. 3a 1in Ha 02.01.18
B CyMi MH oTpumyemo 5475,6 rpH/pik, TepMiH
OKYITHOCTI CKJIaJie 5 POKiB, a y pa3i MmigBUILECHHS
BapToCTi ra3zy Ta 610100prBa TEPMiH OKYIHOCTI
mie 3MeHmnThes (biorazosi ycranosku, 2018).
lono HasiBHOCTI Ha YKpaiHCBKOMY PHHKY
HEBEIMKNX 010ra3oBMX YCTAaHOBOK MOXHa 3a-
3HAYUTH, 10 BOHHU 3YCTPIYAIOTHCS, aje BUTO-
TOBIISIIOTBCSL MaiiKe TiJ 3aMOBJICHHS, y Hac
HEMa€  BIOAKPUTHUX  MOIIMPEHUX  MPOEKTIB-
ananorie HomeBiogas. Y nac € mpoektn 3
00’emom peakrtopa 200-220 1 Ta 3i CHUCTEMOIO
ENEKTPOHHOTO MiAirpiBy crameBoro Oaka. [lo
IUTIOCIB TAKOI'0 BapiaHTa BIAHOCHUTBCA W Te, IO
MOXHa  KOPWUI'YBaTH  TapaMeTpH,  1IeHTH-

(ikyBaTH 1 BUIPABUTH HEIONIKH, O MIHYCIB —
MOTPIOHO 4YeKaTH TEeBHUH dYac, MO0 TpoTec-
TyBaTH W HajamrTyBaTd poOoTy OiorasoBoi
YCTaHOBKH,

BucHoBKkH Ta mepcneKTHBH MOJAIBIIMX
HaykoBuX mnomykiB. [lepepoOka opranigynoi
YaCTKM IIPOMMCIIOBHX 1 MOOYTOBUX BIIXOJIB €
3HaYHAM pE3epPBOM ISl MOKpallaHHS eHepre-
TUYHOTO 3a0e3MeUeHHs KpaiHW 3a PaxyHOK
ixHpo1 TepepoOKku Ha Oiora3. [lpu pomy mie i
MO3UTUBHO BHUPIIIYETHCS MUTAHHS TMOJIMILICHHS
POAIOYMX BJIACTUBOCTEW CLIBCHKOTOCHIOIAPCH-
KAX TPYHTIB 3a paxyHOK IiXHBOI'O YHAOOpEHHs
SKICHUMH ~OpraHiuHUMH 0i0J00pHBaMH, SKi
YTBOPIOIOTBCS MICHsI TMEPEepoOKH  3a3HAuYCHHX
BIIXOMIB Ha Oioras. Y CYKYIHOCTI IIi 3aX0jau
(OpMYIOTh 3HAYHHMM MO3UTUBHHUN €KOJIOT0-EKO-
HOMIYHUH e(deKT SK 3a PaxyHOK OJIepKaHHS
JIOJTATKOBUX EHEPrOHOCIIB, TaK 1 3a PaxyHOK
3armo0iraHHsl  3a0pyJHEHHIO  HABKOJIMIIHLOIO
cepenoBuiia. Sk y MicTaX, Tak i B HEBEIMKHUX
MicTeukax 1 celax € 3HA4YHWM [oTeHIlall i
BUTOTOBJICHHSI Oiorasy 3 OpraHiuyHHX BiIXOJiB
MIPOMUCIIOBOrO0 ¥ MOOYTOBOro Xapakrtepy. I3
POCTOM IIiH Ha Ta3 Ta EISKTPOCHEPTi0 MPOIleC
MOUIMPEHHST BUTOTOBJIEHHSI 0iorasy BcCe CTpiM-
Kilre HaOupae o0epTiB. Ajie MOPIBHSHO 3 Kpai-
HamMu €BpolM MM IlI¢ 3HAYHO BIJICTAEMO Y
KUTbKOCT1 010ra3oBHX YCTaHOBOK Ta o00csrax
BHPOOHUIITBA Oiora3y i 610100puB.
PosrsiHyTHii 'y cTaTTi JOCBiA BUKOPHCTaHHS
HEBENMKNX 0iora3oBUX YCTaHOBOK CBIAYHMTH
TaKOXX PO TE, IO BOHM BUKOHYIOTH 1 3HAYHY
OCBITHIO poOib 3 (OpMYBaHHSI CBijomMoro 0es-
MEYHOT0 BUKOPUCTAHHS Ta YTHIII3allii BiIXO/IB.
[MotpiOHO, 1100 KOXKEH BEIMKHII BUPOOHUK MaB
3aMKHYTHUH TEXHOJOTrUHUI 1uki. Hacenenus sk
3HAYHAN CIIOKWBA4 MPOAYKTIB XapdyBaHHS 1
reHepaTop MPHU bOMY BEJHKOI KiTBKOCTI BiIX0-
JiB Hapa3i HE Ma€ 3aMKHYTOTO LHKIY LbOTO
CIIOKMBaHHS 1 3 KOXKHUM JHEM 30UIbIIYE KiJlb-
KICTh BIJXOJMIB BiJI CIIOXUBaHHS OpraHIYHUX
MPONYKTIB, MO 00 €KTUBHO TPOJOBKYBaTH-
MeTbest W Hagam. [l[o6 BupimmTH 10 MPOO-
JieMy, BUPOOHHMK TIOBMHEH 3aKJIACTH Y BapTiCTh
MPONYKIil JONATKOBI BUTPATH Ha YTHIII3aLil0
BIIXO/iB, MIArOTYBAaTH BIANOBiAHY iHPPACTPYK-
Typy ¥ 31ificHIOBaTH POOOTY IIIOJI0 OpraHizariii
yTUi3amii BiIXo/iB, 10 € EKOHOMIYHO HE BH-
TiTHOIO JJIS1 CIIOKMBAava i BUMarae J10JaTKOBHX
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NIl Ta BUTpaT 3 OOKy BUpOOHHKa a0o X Iepe- npobieM, a, HaBOakW, 3a0e3NeuuTh J0JaT-
KJIaJIaHHsI 11i€1 Bard Ha CIOXWBAaYa, KA Mae KOBHI CHPOBHHHHMH pecypc, a BiATak 30i1b-
nepenaTy MpOAYKT abo HOro 3alMIIKH y Bif- mieHHs: oOcsiriB BUpoOHHITBA Oiorazy. Tomy
MOBIJIHY KOMIIaHIIO JUIs YTHII3allii 4u camo- caMe 3a KOMIUIGKCHOTO BHUKOpPUCTaHHS edek-
CTIMHO II€ 3pOOMTH 3a HASBHOCTI TaKOl MOX- THUBHICTh 010ra30BOT YCTaHOBKM Ill€ OUIbIIE
muBocTi. OcHOBHe, MO0 1€ 3pOOUTH EKOHO- 3pocTaTuMe.
MI4HO e()eKTUBHO ¥ ekojoriyHo Oe3mneuno. Ca- Masi 0iora3oBi YCTaHOBKM — II€ YyJIOBE
Me mepepoOka OpraHidyHMX BiIXomiB y Oiora- BHPIIICHHS JUISI HEBEIMKUX JOMOTrOCIIONAPCTB,
30Biif YCTaHOBII € YHIBEPCAIbHUM Ta EKOJIOTO0- OCBITHIX IIGHTpIB SIK y TUIAHI MEpepoOKH Bif-
CKOHOMIYHO e(peKTHBHUM 3axonoM. [Ipu npomy XOJIB Ha IIHHI pecypcH, Tak 1 y ImiaHi ¢op-
nepepoOKa JIMCTI B CE30H HE CTBOPHTH MyBaHHS €KOJIOTTYHOI CBIJOMOCT1 Y HACEJICHHSI.
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