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HarionanpHMI yHIBEpPCUTET BOJHOTO TOCIIOIAPCTBA Ta MPUPOAOKOPUCTYBAHHS

CUCTEMHA ONMTUMI3AUIA PEXXUMHUX, TEXHOJNOIMN4YHUX
TA KOHCTPYKTUBHUX MAPAMETPIB PUCOBUX 3POLLYBAJIbHUX
CUCTEM HA EKOJIOIO-EKOHOMIYHUX 3ACAOAX

B pobomi 06tpyHmosano HeobXiOHICmb NPOBEOCHHS CUCMEMHOT ONMUMIZAYIL PENCUMHUX,
MEXHONO0SIYHUX MA KOHCMPYKMUBHUX — NAPAMEMPI8 6000pe2yli08aHHs NpU (QYHKYIOHYBAHHI
PUCOBUX 3DOULYBATILHUX CUCIEM, SUKIAOCHT MEMOOUYHI NiOX00U [ pe3yibmamu, Chopmyibo6ani
nioxoou 00 6UOOPy NPOCKMHUX KpUMepiie ma ymMoe eKOHOMIMHOL Ul eKON02IMHOI onmumizayii
npu no6yoo8i KOMWIEKCHUX ONMuMI3ayitinux mooenell y npoekmax ix pexoHcmpykyii ma
excnyamayii - 3 Ypaxy8auHaM KIIMAmono2iuHol cmpamezii YnpasninHs maKumu 00 exmamu.
3anpononosanuii Komniekc 3ax00i6 AK pe3yibmam cucmemHoi onmumizayii, OpicHmMogaHi Ha
NOKpAaujerHs NPUPOOHO-MeNiOpAMUBHO20 CIMAHY PUCOBUX 3POULYBATbHUX CUCTEM, NIQBULEHHSL
ix  mexHonociyHOi  ma  MexHiUHOi  OOCKOHANOCHI,  3aNpo8addNCeHHs  6000-  mda
pecypco36epicarouux pexcumis 3pouleH s pucy ma Cynymuix Kyasmyp pucogoi Ci603MiHu.

Knrwuosi cnosa: cucmemna onmumizayis, npupoOHO-MeniopamueHUull pexcum, pucosd
3POULYBANbHA CUCTHEMA, eKON020-eKOHOMIYHI 3acaou

IMocTranoBka npodaemu

OmHuM 13 cTpaTerivHO BaXKJIMBHX Ta aKTyaIbHHX 3aBJaHb PO3BHUTKY arpapHOTO
CEKTOpa EKOHOMIKM YKpaiHM Ha Cy4yaCHOMY €Talli € BiITHOBJICHHS MPOAYKTUBHOCTI Ta
PECYpCHOTO TIOTEHITiAy Tady3l pPHUCIBHUIITBA, M0 HEMOXJIUBE 0€3 IIiABUIICHHSI
3arajilbHOT TEXHIYHOi, TEXHOJOTiYHOi, EKOHOMIYHOI Ta EKOJOTiYHOI e(pEeKTHBHOCTI
($yHKLIOHYBaHHS iCHYIOUMX pucoBux 3pomryBanbHHX cucteM (P3C). 3aroctpenHs
€KOJIOTIYHUX MpoOJeM y 3pOIIyBaHOMY 3eMIIEPOOCTBI i, OCOONMBO B PHUCIBHUIITBI,

© B. O. Typuenmwk, H. A. ®ponenkosa, A. M. PokounHchKkui

302


http://meteo.ua/ua
http://ua.365.wiki/world/ukraine/kyiv/sun/calendar/january/

ISSN 2518-7279 Bicnuxk JKHAEY, 2017, Ne 1 (58), 1. 1

BHAMAara€ y3roJDKeHHS €KOHOMIUHMX Ta EKOJOTIYHMX WiJIeH, IpH SKHX JOCSATAETHCS
HAfOMBIIMKA CYKYNHHH €KOJIOTO-eKOHOMiuHMK edekT. lle MOXIMBO IIISIXOM
YOPOBAa/KEHHsI 3aXO0JiB, AKi HampaBieHi Ha (OPMYBaHHSA TaKHUX arpOCHCTEM, SIKUM
IpUTaMaHHa €KOJIOTiYHa CTaOUIBHICTh TNPUPOJHOTO CEpeAOBHIA Ta BUCOKA
BiATBOPIOBaJbHA CIPOMOKHICTh Ha OCHOBI BUKOPHCTaHHS HAyKOBO OOIPYHTOBaHUX,
pecypco30epirarounx TeXHOJIOTIH 3pOoITyBaHOTO 3eMIIEpOOCTBA.

AHaJi3 ocTaHHIX AoCHiIxKeHb i myOJaikamin

Tomy MeTol0 cydacHOi Memiopauii 3eMeNlb TOBUHHO OyTH HE TINBKU 301IbIIECHHS
CLITBCBKOTOCITOMAPCHKOI MPOMYKINii, aje i 30epe’keHHsS Ta ITOKpaIllaHHS POMIOYOCTI
TPYHTIB 32 YMOBHU PpalliOHAJIFHOTO BHKOPHCTAHHS HPUPOIHHUX PECYpPCIB 1 OXOPOHH
HaBKOJIMIIIHBOTO cepenoBuina [2].

PucoBi cuctemu MarOTh HU3KY OCOOIUBOCTEH, IO BiAPI3HAIOTH IX BiJ| KIIACUYHUX
MEJOpaTUBHUX 00 €KTiB 30HM 3pomieHHSA. Lli 0coOMMBOCTI 3yMOBIICHI CKJIQJHUMH
TPYHTOBHMH, TEOJOTIYHHMH Ta TiAPOTCOJIOTIYHUMH YMOBaMH BiIBEICHUX i iX
yIaIITYBaHHS TEPUTOPIM Ta HAsABHICTIO B CIBO3MiHI TIPOBITHOI KyJIBTYpH
3aTOILTIOBAHOrO pucy. OcoOIMBICTE TEXHOJIOTIT BOJOPETYIIOBAHHS MPH BUPOILLYBaHHI
3aTOTUTIOBAHOTO pHCY TIONATAaE y CTBOPEHHI Ta MIATPUMAaHHI Ha PHCOBUX ITOJISIX
HEOOXiHOTO MPOMUBHOTO BOJTHOTO PEXKHUMY SIK 000B’SI3KOBOi YMOBH iX BUKOPHUCTaHHS
y SIKOCTI YTifb CIIbCBKOTOCIIONAPCHKOIO MPHU3HAYEHHS, IO 3a0e3ledyroThes
BIITIOBITHUMHU PEXKUMaMH BOJIOIOAYi Ta BOMOBIABEICHHS, SIKI BUTPAYalOThCS Ha
CTBOPEHHSI IIapy BOJAM HA TOJI Y BIIMOBIJIHOCTI 3 010JIOriYHUMH OCOOJMBOCTAMHU Ta
norpebamMy KyJIbTYpU pHCy, @ TaKOX TpaHcmipamito i ginsTpauiiini Brpatu. CyTb
IIPOMHUBHOT'O BOJAHOTO PEXHUMY IIOJISTAa€ TYT B 3HIDKEHHI CE30HHOI aKyMyJIALii conei
y BEpXHIX TOPM30HTaX Ta BHMHUBAHHS iX HH3XIIHUMH TOKaMH BOJM B HIKHI
TOPU30HTH 1 B JIPCHAXKHY MEpexy. 3abe3nedeHHs HeoOXiIHOTO PiBHS MPOMHBHOCTI
PHCOBOIO TOJISL SK Y IEPioJ CTBOPEHHS 1 MATPUMAaHH 1Iapy BOAM HA HbOMY, TaK 1y
mepiog ~ WOro OCyHIIEHHS, € HEOOXiTHOI YMOBOIO TMiABHINEHHS MPOAYKTUBHOCTI
PHUCOCISIHHS Ta MOKPAIIEHHS €KOJIOT0-MEIJIOPATUBHOTO CTaHy B MEXax CHCTEMH Ta Ha
TpUWIETIii TepuTopii.

VY ¢BITJ Cy4acHHX €KOHOMIYHHX Ta €KOJIOTIYHUX BHMOT JI0 TAKOTO POy 00’ €KTiB
BUHHKA€E TOTpeda Tepexomy Bif 3BHYHOI TpakTuku posriasgy P3C  He cyto sk
TEXHIYHUX, a K CKIaAHUX NPUPOTHO-TEXHIYHMX CHUCTEM 3 BiAMOBIAHOIO 3MIHOIO yCi€i
METOJIONOTIi, TEXHIYHOI Ta TEXHOJOTIYHOi cTparerii iXHBOTO CTBOpPEHHA U
(yHKIIOHYBaHHSA, a TaKOX O€3MMOCepeIHbOT0 BpaxyBaHHS MIHJIMBHX Yy dYaci Ta
HEBU3HAYCHHUX 32 CBOIM XapaKTEpPOM NPHPOJHO-KITIMATHYHHX YMOB, OCKIIBKU came
BOHHM, Pa30oM 3 MEJIIOPaTHBHUMM YMHHUKAaMHM, CIIPABISIOTh BU3HAYAJIbHUI BIUIUB Ha
3arajJbHUN  TPHUPOMHO-MENOpaTUBHUN pexuM 3emens P3C Ta  cTBOpIOBaHWA
BiAMOBiAHU# ekomoro-ekonoMiunwmii edexr [9, 10].

SIK TOKa3yloTh MPaKkTHKa i HAKOMWYEHWH JOCBiN, BUPILIEHHS TaKOi CKJIagHOI
npobnemu misa icHytounx P3C, ski mo cyTi € TakoX 1 €KOJIOTO-€KOHOMITHHMH
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o0’ektamu [11], BMMarae 3acTocyBaHHS BIAMOBIAHUX KOMILICKCHHUX 1 CHUCTEMHUX
pilieHb, Hacammepen, ONTUMi3alil X IPUPOJHO-METIOPaTUBHOTO PEKUMY .
IMpupoano-memiopatuBuuii pexum (IIMP) [5, 10] — me cyKymHICTh BOJHOTO,
MOBITPSIHOTO, TEIUIOBOTO, MOXWBHOTO, OKWUCHO-BITHOBHOTO Ta IHIIMX IPYHTOBHUX
PEKUMIB, IO PErYIIOIOTHCS 32 JOMOMOIOI0 TiIpPOMENiOpaTUBHHUX, arpOTEXHIUYHHUX 1
OpraHi3amiifHUX 3aX0diB Ha (OHI MPUPOTHUX YNHHUKIB B yMOBaX 3pOIITYBaHOI, B TOMY
YHUCIl PUCOBOI CHUCTeMH. [ '0JIOBHE 3aBHaHHA MiATpUMaHHA crpustiauBoro [IMP
Y3rOKEHHSI MOTpe0d  PO3MIMPEHOro BIITBOPEHHS POAIOYOCTI IPYHTY 1 OXOpOHH
MIPUPOIN B YMOBAX IHTEHCHBHOTO 3eMJIEPOOCTBA, 10 3a0e3MeTye OTPUMAaHHS 3aJaHIX
ypOXkKaiB CLIbCHKOTOCTIONAPCHKUX KYIBTYP 3 JOTPUMAHHIM €KOJOTTYHUX BUMOT.
[Mpupoano-meniopatuBHuil peskum P3C BU3HAYAa€ThCS LINOI0 HU3KOKO (PakToOpiB,
TOJIOBHUMHU 3 SKMX € NpHUpOAHi (KiaiMaTuuHi ()akTopH), TEXHONOri4Hi (mojaya Ta
Bi/IBEZICHHS BOJM), KOHCTPYKTHBHI (KOHCTPYKIlii Ta MapaMeTpH 3pOLIYBaJbHOI i
JPEHAKHO-CKUIHOT Mepexi Torio). Pesynbratu nociimkens [5] cBiguaTh mpo Te, M0
HaioOinen cyrreBuit BrmuB Ha [IMP mirounx P3C  3milicHIOE IpeHa)KHO-CKHUIHA
Mepexa, fKa Ha PUCOBHUX CHCTEMax BHM3HA4Ya€ IHTEHCHBHICTh Ta HANpaBICHICTh
(bigpTpamiiiHuX mporeciB, M0 MalOTh MICIe IPH TPHUBAJIOMY ITEPE3BOJIOKEHHI IPYHTIB
B YMOBaXx 3aCTOCYBaHHS IOJIMBY 3aTOIUIEHHAM. J[peHaxxHO-ckuaHa mepexa Ha P3C
HampasyieHa Ha (OpMyBaHHS IX BOJHOTO 1 COJIbOBOIO PEKHUMIB i € BHU3HAYaJIbHUM
(hakTOpPOM MPOAYKTHBHOCTI CLILCHKOTOCHOJAPCHKUX YTiJIb T4 TAPaHTOM IiITPUMAaHHS
HAJIC)KHOTO €KOJIOT0-MEeIOPaTUBHOTO CTaHy 3POIIYBaHUX 3€Mellb PUCOBOI CHCTEMH.

Mera, 3aBIaHHSI Ta METOAMKA TOCTiIKEeHb

Metoto pobotr ¢ miAgBUIIEHHS e(eKTUBHOCTI (YHKIIOHYBaHHS PHCOBHX
3pOLTYBAIBHUX CHCTEM HUISXOM ONTUMI3alii iX MPUPOAHO-MEITIOPATHBHOTO PEKHIMY.

Jnst TocATHEHHs! BKa3aHO METH BUPILITYBaIKCS 3aBIAHHA:

- PO3BHUTOK TEOPETUYHUX OCHOB 1 PO3pOOKa Cy4acHMX MiIXOMAIB IO CHUCTEMHOI
ONTHMI3allli TEeXHIYHUX 1 TEXHOJIOTIYHHMX pilieHb 3 BojoperymoBanas Ha P3C Ha
€KOJIOT0-eKOHOMIYHHMX 3acajiax IoJI0 Pi3HUX PIBHIB MPUHHATTS Yy 4aci B MPOEKTax ix
PEKOHCTPYKIII Ta eKCILTyaTallii;

- JNOCTIDKEHHS, aHaji3 W OIliHKa PEKUMHHUX, TEXHOJOTIYHMX Ta TEXHIYHHX
acriekTiB BogoperyiroBanHs Ha P3C y IXHbOMY B3a€MO3B’SI3Ky B 3MiHHHX IPHPOJIHO-
arpo-MeIiopaTHBHUAX yMOBAX;

- po3poOKa 3arajbHUX MPUHIUIIB MOOYIOBY Ta peaiizallii MoJened onTuMizamii
TEXHIYHUX 1 TEXHOJIOTIYHHMX pillleHb 3 BomoperymtoBanHs Ha P3C Ha ekomoro-
E€KOHOMIYHHX 3acajax;

- YIOCKOHAIIEHHS METOIB pO3paXxyHKy ¥ onrumizamii mnpu po3B’s3aHHI
KOMILIEKCY TPOTHO3HO-ONTHMI3aIliiHUX 3aBHaHb 3 BojoperymtoBanHs Ha P3C y
npoekTax ix OyIiBHHIITBA, PEKOHCTPYKIIi Ta €KCIUTyaTallii, BIIPOBa/KCHHS Ta OILIHKa
iXHBOT €pEeKTUBHOCTI.
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Pe3yabTaTu gociaixkeHn

3a anasnoriero 3 [7, 9] P3C sBisie cob010 CKIagHy npupoOHO-MEXHIYHY eKOI020-
eKOHOMIYHY  cucmemy, sKa TOTpeOye OJHOYACHOTO TOEJHAHHS TEXHIYHHX,
TEXHOJIOTIYHUX, EKOHOMIYHMX W eKOJOTIYHUX IHTEpPEeCiB Ha OCHOBI CUCHEMHOT
onmumizayii. CyTh CUCTEMHOI ONTHMI3allii TIOJATaE Y 3HAXOJDKEHHI B ifealli BCiX
MIPOMIKHHX 1 JIOKAJIbHUX ONTHMYMIB 3a BCiMa OCHOBHHUMH €JIEMEHTAMH TEXHOJOTIi
BOJIOPETYIIIOBAaHHA (HACOCHA CTAaHIls, BOJOINOJAIOYA MepeXka, JPEHaKHO-CKHIHA
Mepeka, BOJIONO/aua, BOJOBIIBEICHHS), BCiMa OCHOBHUMH 3MiHHUMH (haKTOpaMu B
MPOCTOPi 1 Yaci, Ki BIUIMBAIOTH Ha €(PEKTUBHICTH BOIOPETYIIOBAHHS Ta MPHUPOIHO-
memioparuBHUN pexuMm P3C B minmomy (kiimar, penbed, CKiIaj KyJIbTyp CiBO3MIiHH,
TiIPOTeOsIOTiYHI YMOBU Ta 1H.) JJIA BCIX pIBHIB peaji3aiii BiAMOBIAHOT Mojaemi
ornrruMizanii. Tofi, OCKITBKY B CKIaIHUX MPUPOJTHO-TEXHIYHUX €KOJIOT0-eKOHOMIYHUX
cucreMax, 3rigHo 3 [5, 9], Mae Miclie BHUpaXCHHU 3B'S30K BUAY e@eKm-pedcum-
mexHono2is-koHempykyis, 1o s girounx P3C cuctemMHa onTUMi3Zallis MOJArae B
HAayKOBil  onTUMi3alii  mapamMeTrpiB  NPUPOJHO-METIOPATUBHOTO  PEXHUMY,
YAOCKOHAJICHH]I TEXHOJIOTii BOJOPETYIIOBAHHS Ta KOHCTPYKTUBHHUX PIillleHb IIOA0 iX
3a0e3MeYeHHsI.

Onrtumizaliisi npUpoIHO-MeTiopaTuBHOTO pexkuMy P3C, Buxonsun 3 HE0OXiJHOCTI
CTBOPEHHSI Ta MiJTPUMaHHS IIPOMHUBHOTO BOJIHOTO PEXKHUMY Ha 3POIIYBAHUX 3aCOJIEHUX
3eMJISIX SIK OCHOBHOTO (pakTopa 3a0e3medeHHs iX CIPHUSATIMBOTO arpoMelliopaTHBHOTO
CTaHy, a TAKOX IMIJBUIICHHS 3araJbHOI TEXHIYHOI, TEXHOJIOTIYHOi, €KOHOMIYHOI 1
€KOJIOTIYHOI Ee(EKTHUBHOCTI CHUCTEMH, MOXe OYyTH 3BelieHa, B pe3yibTaTi, J0
onTuMizamii i1HTEHCHBHOCTI (inbTpalii TpH TOBEPXHEBOMY IIOJMBI IPOBiTHOL
KyJbTYpH pHUCY 32 PaxyHOK BIiAMOBIHOTO CIHiBBiJHOIICHHS MK TOoAa4ero i
BiBEICHHSIM BOJAM NpHU BiAMOBiAHOMY pexuMi 3pouieHHs. Came ¢inbrpanidiHui
pexuM, SKUi (HOpPMYyeThCS Ha TONMBHUX PUCOBHX KapTaxX y TeEpioJ IMiITpUMaHHS
mapy BOJIW TIPH BUPOITYBaHHI PUCY, & TAKOXK Yy TMOJAIBIIIOMY i B IO3aBETETAIlIHHMIA
nepioj], BU3HAYAE iX 3arajbHUN €KOJIOTO-METIOPAaTHUBHHUI CTaH, a TAKOX JIA€ OI[IHKY
TEXHOJIOT1YHIH e(eKkTUBHOCTI poOOTHM ApeHaXXKHOI Mepexi B Ppi3HI Iepioan
¢yuakmionyBanuas P3C.

Ha mincraBi Ta B posurok [11, 10], cucremMHa omnTumisailis Ha €KOJOIrO-
€KOHOMIYHHMX 3acaZiaX PEeKUMHHUX, TEXHOJIOTIYHMX Ta KOHCTPYKTHBHUX DIilllcHb Ha
cTanii mpoekTyBaHHs pekoHCTpyKIii P3C 3 ypaxyBaHHSM KIIIMaTOJOTIYHOI CTparerii
VIPaBIiHHS 00’€KTOM MOKe OyTH peaiizoBaHa 3a TaKOIO 3araJIbHOI0 KOMIUIEKCHOIO
MOJICIITIO BUJY:

0 H > . . . .
ZI:)iks :rr{]il}n;ZPksp 'aprl :1,ni,k:1,nk,S:1,nS,

Zi :”{]ii}nZ‘ijsp _Zj"ap; J :]-’_nj;i =1,
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0 . .
ne ZP,, — MiHiManbHe 3HA4YEHHS NPUBEICHUX BHTPAT 3a NMPHITHATOI YMOBOIO
0o0paHOTO  KPHUTEPIF0 EKOHOMIYHOI  ONTHMAaJIbHOCTI ZPkSp, 0 BIAOOBIiIae

ONTHMAJILHOMY IMPOCKTHOMY pIIICHHIO 13 CYKYIHOCTI MOJMJIMBHX BapiaHTiB [ = {i},

Z,

s — CYKYNHICTb {j}, j =In; KpuTepiiB (Qi3MYHHUX MOKA3HUKIB) EKOIOTIIHOT

edpexTrBHOCTI BomoperymoBanHs Ha P3C 3a CyKyIHICTIO MPOEKTHHX PIillleHb {i},

i =l,n; , BITIOBITHOIO TEXHOJIOTI€I0 BOAOPETYITIOBAHHS {s} s =Lng;

Y

Zj — BIANOBIgHI JIMITYOYi TOKA3HUKH EKOJOTIYHOI e(pEeKTUBHOCTI, IO
PO3IJISAAI0THCS;
O ,— Bimomi (BcTaHOBNEHI a00 3ajaHi) 3HAYEHHS IOBTOPIOBAHOCTI UM YacCTOK

p
MO>KJIMBOTO CTaHy THIIOBHX METEOpPOJIOTIYHUX PEXHUMIB Yy PO3paxyHKOBI Mepioan

BereTaii CyKymHOCTi {p}, p=1n p Y MEXax MPOEKTHOro TEpMiHy (YHKIIOHYBaHHS

n
00’€eKTa, Zp: a.=1.
=

IIpy  1pOMy, BHKOHaHHS IPOTHO3HO-ONTHMI3aLiiHUX  pO3paxyHKiB  Ha
JIOBTOTEPMIHOBIH OCHOBI Mae TpPyHTYBaTHCS Ha CyMICHIH peamizamii 3a
CXEMaTU30BaHUMH BUXIJHUMHU JaHUMH T4 yMOBaMH PEajbHOTO 00’ €KTa iepapXidyHO
3B’3aHOT0 KOMIUIEKCY IMPOTHO3HO-IMITAllIfHUX MoJeneid, Mojaeneld MOKa3HHKIB Ta
KpUTepiiB e€(PEeKTHBHOCTI, MOJAENEeH TEXHOJOTIYHMX Ta TEXHIYHUX MapaMeTpiB i,
3pEIITOl0, MOJIeIel Ta YMOB OITHMi3allii MPOSKTHUX PILIEHb 3 BOAOPETYIIOBAHHS Ha
P3C 9, 10].

3rigHo 3 [11], B SKOCTI EKOHOMIYHOTO KPHUTEpil0 Ta YMOBH ONTHMi3arii
KOHCTPYKIii 1 mapamerpiB nperaxy P3C Ha crazmii mpoekTy BBa)XKaeMo 3a JOIIJIbHE

pO3MJIAIaTH TOKa3HUK IPUBEACHUX BUTPAT ZPI 3 BIAMOBITHUM YpaxyBaHHSIM
NOTOAHO-KIIIMATUYHOTO PU3UKY Ri MPY BiJXWJIEHHI BOJHOTO PEXHUMY PHCOBOTO ITOJIS

BiJl ONTHMANBHOTO Yy pO3PaxXyHKOBI SK y  IO3aBEreTaiito OCIHHbO-BECHIHHM

(mepenmociBHUit), TaKk 1 y BETETAMIMHWI Tepiogn poOOTH CHCTEMH Ha pealli3alliio

BiZMOBiTHKX BapiaHTiB mpoexTHHX pimrens (ITP) cykymnocri {i}, i =1,n;
v .

ZP =Z,-ky =[(C,+E,K)+R]V,,  i=Ln, (2

ne k; — KoeQiIieHT 3BEJICHHS MIPUBEICHUX BUTpAT Z; 3a 00csAToM (BapTicTio) V;
1

OTpUMAaHOI NPOYKLIi 3a BapiaHTaMH PEKUMHHUX, TEXHOJIOTIYHUX TA TEXHIYHHUX PillIeHb

cykynHocTi {i}, i =1,n; , AKUil BU3HAYAETHCA OOEPHEHNM CITiBBiAHOEHHAM 1/V; ;
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C; — moTouni BUTpaTH HA OTPUMAHHS TIPOAYKIIi 3a BapianTamu 1P,

E, — wopmatuBHHH KOe(illi€eHT EKOHOMIUHOI e(EeKTHUBHOCTI KaIliTATbHUX

BKJIaJieHb K; 3a BinnoBigHuMu Bapiantamu [1P;

Ri— moromHo-KIIMaTUYHUHA PU3HK 32 BIAMOBIIHUMH BapiaHTaMU POESKTHUX
PpIllIEHB.

IMorogHo-KImiMaTHIHUA pusuk, 3rigHo 3 [11] — me MoximBicTe BTpatH abo
HEZAOOTPUMAHHA NMPUOYTKY B PE3yJbTaTi BIUIMBY HECHPHUATINBHUX (PakTopiB mim yac
MIPOBEICHHS roCIoAapChKoi JUSUTBHOCTI, abo IMOBIPHICTh BUHUKHEHHS
Hemepen0adeHnX BTpaT OYiKyBaHOTO MPUOYTKY YU AOXONY, Y 3B’SI3KYy 3 BHUIIaJKOBOIO
3MIHOIO YMOB €KOHOMIYHO1 JiSTIHOCTI, BIUTMBOM HECHPUATIMBUX OOCTaBHH TOIIIO.

Bin Bu3HauaeThes 3a OPMYIIO0

m m _
D A \2 2 i—
R = Z W =W, )" -ay, = Z Rij ey 1=1n, 3)
=t j=1
ne Wij — BapTICTh BaJOBOI MPOMYKIil 3a (AKTHYHOIO BPOXKAWHICTIO

BUPOIIYBaHUX CIJIbCHKOTOCIIONAPCHKUX KYJIBTYD, OTPUMaHOIO 32 i-TuM Bapiantom [P,
epH/ea;

W,, — BapricTh BanoBoi mpoyKilii 3a MOTEHUIHHO MOMKIIMBOIO 1X BPOkKaiHiCTIO

Ha 00’€KTi, epr/ea.

VY Bupaszi (2) NOTOYHI BUTpATH Cl' Ha OTPUMAaHHS MPOAYKUIl CKIaAaloThCs i3
. CCZ . co Ce .
cinecpkorocnogapebkux (7 1 exkcruryaTaniiHux BuTpaT. OCTaHHI BKIIOYAIOTh
BiJJpaxyBaHHsS Ha aMOpTH3alil0 i peMoHT <1j, MmemioparuBHi BuTparn (; — Ha

8
Aoy 3a CUCTEMOIO Ta BUTPATH Ha BOAY Ci AJIsL TIPOBCACHHS 3BOJIOXKYBAJIBHUX

3axonis Ha P3C.

IIlo crocyeThcs EKOJOTIYHOTO OIHIOBAHHS MEJIOPAaTUBHUX 3aXOJiB, TO IIe
Ha/I3BHYAIHO CKJIQJIHE MUTAHHS, sIKE I0Ci HEe BHpIllICHE Yepe3 HU3KY MPUYHH, TIepI 32
Bce, 00'€eKTUBHOTO XapakTepy, a came, 4epe3 HaA3BHYaiiHy CKJIQJAHICTh BHU3HAYCHHS
€KOHOMIYHMX HACTIIKIB iX HEraTHBHOTO BIUIMBY Ha MPHPOIHE cepemoBuie [4].
BapricHa oriHKa eKoNoTiYHUX (HaKTOPIB 3aBXKAU MOB'A3aHA 3 IEBHUMH YMOBHOCTSIMH 1
MOKAa3HUKHA EKOJIOTIYHOro e(deKkTy Bim peami3alii MeliOpaTHMBHUX IPOEKTIB ayKe
CKJIQJHO, a 1HOJIi HaBiTh HEMOXKIIUBO OOYHCIHNTH Yy TPOIIOBOMY BHpasi. Tomy Oinbim
MIPaBOMIPHHM € MIXiJ 10 BpaxyBaHHS €KOJOTIYHUX (PaKTOpiB, IO 3aCHOBAHUH Ha iX
sKicHIM a0o BimHOCHIM oriHili. Came TOMy icHYe HEOOXIIHICTh 1 JOIUIBHICTH
BUKOPHCTAaHHS Ta TOHAIBIIOr0 PpO3BUTKY ICHYIOUMX IIAXOMIB  3aJIEKHO Bif
ITOCTaBJICHOI METH, 3a71a4, CKJIATHOCTI Ta HASBHUX iH(OOPMAIIITHIX MOXKIINBOCTEH.
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Tomy,3a ananoriero 3 [10, 11], BU3HaUCHHS €KOJOTIYHO MPUUHATHUX BapiaHTIB
MPOEKTHUX PIllIEeHb Ha PiBHI PHCOBOTO MOJS 1 CHUCTEMH B LIJIOMYy y 3arajJbHOMY
BHUIUIAZI MOXYTh OyTH TpENCTaBlIEHI y BUIJSAAI HEOOXITHHX yMOB Ta OOMEXEHb 3a
BHU3HAYEHOIO, OOTPYHTOBAaHOIO 1 MPUUHSATOIO 10 PO3MNIAY CYKYIHICTIO (Ii3HUHHX
MOKa3HMKIB (KpUTEPiiB) OLIHIOBaHHS BOAHOTO, COJBOBOTO 1 3arajJbHOTO MPUPOAHO-
MEJIIOPaTUBHOTO PEXKHUMY SIK PHCOBOTO TOJSA, TaK 1 CHCTEMH: 32 PEKUMOM PiBHSA
IPYHTOBHX BOJ| y To3aBereramiiiHuii nepiox (HQ); TpuBamicTiO IMOUHM 1X CTOSHHS
HK4Ye KpUTU4HOI rnmOuHu (7); IHTEHCHBHICTIO (INbTpaliiHUX MpoLeciB Mix
3arorieHuM prucoBuM moseM (V), CTyIeHeM 3acoIeHHsT KOPEHEBMICHOTO IIapy IPYHTY
(S); 3poryBansHO0 HOpMOIO (M); MiHepaizaitielo TpyHTOBHX BoA (G) ToIto.

Z s :(Hgks ’Tks’vks’SkS’Mks’Gks)’ J:l’_nj k:l’_nk, S:l’_ns- (4)

3a TaKUMM [TOKa3HUKAMH, IMOPIBHAHO 3 iX IPaHUYHUMHM 3HAYEHHSIMH, BiIIOBiAHO
0 KOHKPETHHX TPYHTOBO-MENIOPATUBHUX YMOB O00’€KTa, MOXHA IepeadadynTH
HaTpaBJIEHICTh MPOLECIB, IO BiIOYBAIOTHCS Ha PHUCOBOMY IO 1 CHCTEMI B LILIOMY,
TUM CaMHM, HESBHO OL[IHMTH EKOJIOTIYHMI eQeKT Bij peaiizauii MeniopaTHBHHX
3axXO0/iB.

dopmanbHO 11e MOXxe OyTH MpecTaBiIeHe K y KoMIuleKcHI Mozedi (1) abo Ginbi
JEeTaNIbHO

IN

Z =17, j=1
>

i=1n. ©)

OOrpyHTyBaHHS ONTHMAJbHUX  3arajbHOrO HPUPOAHO-MENIIOPATHBHOTO Ta
TPYHTOBUX PEXHMIB, BIINOBITHO [0 TapaMeTpiB TEXHOJOTIYHUX Ta TEXHIYHHUX
npoekTHuX pimeds Ha P3C 3a iHTerpanbHOIO OIIHKOIO CYKYITHOCTI TTOKAa3HHKIB IXHBOT
€KOJIOT1YHOI €)eKTUBHOCTI, MOKe OyTH NOCTaTHhO e(EeKTHBHO BHKOHAHE Ha OCHOBI
meroay b. I1. Kapyxka [1].

3a UMM TIXOJOM  XapaKTepHUCTHKY eKOJOTidHOi HaAiifHOCTI  BapiaHTy
MEJIiIOpATHBHOTO MPOEKTY MOYKHA MPEICTaBUTH Y BUTIIAAI BeKTopa H 3 KOMIIOHEHTaMH
H,

H=H,/z=12,..N/, (6)

ne N — kinbkicte enementiB ((hakTopiB), sAKi XapaKTEpU3YIOTh EKOJIOTIUHY
HaJIHICTh METiOPaTUBHOTO MPOCKTY .
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Tyt komnonenti H , npuiiMaroTs BiqmoBiqHi 3HaUYeHHS 32 YMOBH, LIO

1, saxwo HZSHHZ;
HZ: (7)
0, axwo H, >H,,

e HHZ — HOPMATHUBHEC, KPUTUYHEC abo JOIIyCTUME 3HAUCHHS Z-TO CIICMCHTY.

[Ipu pmomymeHHi, mo B cucteMi ()akTOpiB BCi BOHH € OJHAKOBO Ba)KITMBUMH,
MO’KHa BIJICYTHICTh NEBHOTO €JIEMEHTY BBa)KaTH SK BIANOBiJAHE 3MEHIIEHHS Mipu
€KOJIOTTYHOT HaIHHOCTI.

Tomi koegiyiecum exonociunoi Haodiinocmi BapiaHTy METIOPATUBHOTO IPOEKTY
MOHa BU3HAYUTH 32 (HOPMYIIOI0

N
2H;
z=1
Kk, = : ©))
N

V manomy pasi, konu komnonenTn H, npuiimarots dikcoani 3HaueHHs «0» abo

«1», Takuit KoedimieHT sBiIsie COOO HAOMIMKEHY OIHKY EKOJIOTIYHOI CTIHKOCTI
MPOeKTYy 1 CTymiHb ypaxyBaHHS (DakTOpiB  €KOJIOTiYHOi HamidHOCTI  Horo
(YHKLIOHYBaHHS, B NeEpHIy 4Yepry, 3 TOYKH 30py MIATPUMAHHA CHPHUSITIMBHX
3arajlbHOrO MPUPOAHO-MENIIOPATUBHOIO Ta IPYHTOBHUX PEXHUMIB Y MEXaxX IMPOESKTHOTO
TEePMiHY.

VY pO3BHUTOK Ta Ha BIIMiHY BiZl pO3MJIIHYTOTO MiIXO/Y, HAMH MPOIOHYETHCS OLIBII
THYYKHil iHCTPYMEHT BM3HA4yeHHs KOMIOHeHTH H; | konmm Boma mpumiimae Gimbim

THYYKi 3Ha4eHHs B iHTepBatti Bix 0 mo 1 3a ymMoBH, 110

HZ=1—(7|_| ),yéul Hg, <H;
H. — iz 9
, =
H iz — H 0z \ ;oasa
H,=1+(———),yéui H,, >H;
iz
ne Hg, — (hakTUYHE 3HAYCHHS Z-20 TIOKa3HHUKA €KOJIOT1YHOI €(DeKTHBHOCTI;

H iz — Bi,E[HOBi,E[HO HOPMATHUBHE, KPUTHUYHC abo A0nyCTUME Horo 3HA4YCHHs, SIKC

BigmoBigae Z -
Jlanuii miaxing K0 OLiHIOBaHHS €KOJIOTIYHOI HAAIMHOCTI MPOEKTY BiAPI3HIETHCS Bill
KJIacH4HOi Teopii HamiHHOCTI, Ae¢ (IirypyroTh IMOBIpHICHI BEJIMYHWHH, MPOTE BIH €
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JOCHUTD MIPOCTUM Ta YHIBEPCAIBHUM 32 CBOEIO CYTTIO, OCKUIBKU J1a€ 3MOTY 3aJIEXKHO BiJl
MOCTAaHOBKM 3aBJAaHHS BHUKOPUCTOBYBAaTH Pi3HI, MNEPEBaXHO EKCIEPTHI METoau
OIIIHIOBAHHS Ta OYIb-SKH KOMIUICKC PI3HOPIAHIX MTOKA3HUKIB.

TakyuM YMHOM, €KOJIOTIYHO ONTHUMAJIbHI 3arajJlbHUH MPUPOIHO-MENiOpaTUBHUM Ta
IpyHTOBHH pexumu 3eMend P3C, 3a po3IIsIHYTOI0 METOIUKOIO, 3a0€3MeuyIoThes 3a
YMOBH JOTPUMaHHSI OOMEXKEHHs, IO Koe(]iIlieHT eKOoJoTiuHOl HamiiHOCTI 3a
BapiaHTOM MeJiOpaTUBHOTO MIPOEKTY 3HAXOTUTHCA B IHTEPBAJli 3HAYEHb

05<k, <10. (10)

3anponoHoBaHa CXeMa OIIHIOBaHHS EKOJOTIYHOT HaJiHHOCTI METiOpPaTUBHOTO
MPOEKTy € JOCUTh YHIBEPCATbHOK, OCKUIBKH B SKOCTI CKJIaJOBHX €IIEMEHTIB
HaIiHHOCTI MOXE BHUCTYIIATH OyIb-SIKUHA KOMIUIEKC (haKTOPIB SIK KITBbKICHHX, TaK i
AKICHHX, K1 XapaKTepU3yIOTh €KOJIOT0-MeIiOpaTUBHUHI CTaH TEPUTOPIi.

BpaxoByroun momepemHi  pe3yibTaTH JOCHIIPKEHb [5], SKUMU BH3HAYAIOTHCS
mapaMeTpu  BOJO- Ta  EHEPrOBHKOPHCTAaHHS  MIOAO  PAalliOHANBHOTO  Ta
pecypcosbepiratogoro piBHIB edextuBHOCTI PpyHKIioHYBaHHS [Ipuaynaiicekux P3C i
SIKi 1al0Th 3MOTY 3HU3HUTH, IOPIBHSHO 3 MPOSKTHUM, 3aTPaTH BOJHUX W CHEPreTUYHUX
PECYPCIB  3aJIKHO BijJl YMOB TEILIO- Ta BOJOr03a0e3MEeYeHOCTI POKIB Ta MiJABUIIUTH
3arajbHUN PiBeHb TEXHIYHOI eKCIuTyaTalii pucOBHX CHCTEeM, HaMH Oymn copMoBaHi
BI/IMTOBITHI BapiaHTH JOCHIIKEHb, 32 SKUMHU Oyia 3MiiiCHEHAa CHCTEMHA ONTHMIi3allis
MPUPOAHO-MENIOPATHBHOTO PEXHUMY, TEXHOJOTii BOJOPETYJIOBaHHS Ta OCHOBHHUX
KOHCTPYKTHUBHUX eneMmeHTiB [IpuayHaiickkux P3C momo KOHCTpyKIii Ta mapaMeTpiB
JPEHaKHO-CKUTHOT MEPEXKi 32 PO3IIITHYTH METOJIAMH.

Sk BapiaHTH IOCHTIJKEHb HAMU OYJIM PO3TJISTHYTI HACTYIIHI:

- Bapiautu 1...3 — KOHCTpPYKWiS Ta MapaMeTpu JAPEHAXy, 3TiOHO 3
pexomenpariismu Menaycs C. I1. [3];

- BapiaHTH 4...8 — y/IOCKOHaJleHa HaMH KOHCTPYKIisl IPEHaKHO-CKUIHOI MEpexi
Ha KapTax-ueKkax IUIIXOM YJAIITYBaHHS MPOMDKHHX  3aKpUTHX JPESHAKHUX
KoJsiekTopiB [5];

- BapianT 9...12 — KOHCTPYKIIisl Ta MapaMeTpu ICHYIO4YOi IpeHaKHO-CKUIHOT
Mepexi y BUTIISAII BIAKPUTHX KaHaiB [5].

OnTuMizarlisi ONTUMAaIbHHUX MMapaMeTpiB IPEeHaXy 3IIHCHIOBAIOCS 3 ypaXyBaHHIM
ONTHMAJILHAX TTapaMeTPiB MIBUIKOCTI BEPTUKAIBHOI (QimbTpallii Ha pUCOBOMY YEKY,
sika BizoOpakae OHOYACHO PEXKUMHHI Ta TEXHOJOTIYHUN ACIIEKTH BONOPETYIIOBAHHS
Ha P3C, a TakoX BCTaHOBIIEHOTO ONTHUMAJIBHOTO TOKa3HUKA JONBOBOI YaCTKU PHCY B
ciBo3mini — 50...60%.

Po3paxyHOK €KOHOMIYHHMX MOKAa3HUKIB 3IHCHIOBABCSA 3a I[iIHAMH 1 PO3I[IHKAMHU
2015 poky.

Y3araneHeHi pe3ynbTaTH TaKoi OLIHKKA HABEACHI B TAOMUILIX 1, 2.
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Tabnuya 1. OcHOBHI pe3yIbTaTH ONTUMIZaUIITHUX PO3PaXyHKIB 15
Mpuaynaiicbkux P3C mon0 o0rpyHTYBaHHS ONTUMAJILHUX NAPAMETPIB IpeHaKy
HA PHCOBHMX KapTax-yeKax

>
= = = =<
2 > = g = g 3
) — > [t = - - =
g 58 = = i i o &
= B2 = | B B z | E| E| £ | s
o &= = = - = > > = s S
= 2 g = Z o E 2 =S = = e E
= = = . = = = h.\ 2 2 2 E &
g 5 .-e-> . = E. = = = = E
& g o T = g 2 = = '3 2 g <
= g &= Z = = = Cl 2 & a o E'E
= =3 22| | £ =z | E| B E| & | E%
= k] = =] =3 2 % = = = = = %
= =) ° = 4 2 g g ] 2 5
] 1 Tg £35 E B 2 = = = = g £
2| z| =8 23| 2 E g = 5 3 £ ¥
5] = E R a8 = = X g = = & S
=) E E [T ° = =) = = = | E
g| E = 5 g 3 3 g E £ g 2

| = g = g - S 5 S g = =
a2l 3 | 2% E 2 g E £ z g 5z
1 Z % = = Z 5] =) s « :
o =g =z 2 3 = = 2 = 2=
= - g 2 2 S E g
€ | 2F < 3 & £ &
= S = <
= 2 &
1 50 | 186 | 271 149311,2 | 7465,6 | 10353,0 | 11768,7 | 55800 | 31248,0 | 16663,3 2,20
2 75 | 1,78 12,0 | 112712,4 | 5635,6 | 11764,9 | 11063,9 | 55800 | 39606,8 | 16193,2 1,55
3 85 1,75 9,4 107484,0 | 5374,2 | 13670,6 | 10938,6 | 55800 | 50889,6 | 4910,4 1,00
4 |100 | 1,59 6,8 97027,2 | 48514 | 141258 | 10497,1 | 55800 | 53584,7 | 2215,3 0,86
5 | 125 | 1,49 4,7 86570,4 | 43285 | 13086,3 | 10718,8 | 55800 | 47430,0 | 8370,0 1,04
6 | 150 | 1,35 3,0 83433,4 | 41717 | 12187,1 | 10639,0 | 55800 | 42106,7 | 13693,3 1,26
7 | 175 | 1,23 2,2 81342,0 | 4067,1 | 10894,9 | 90236 | 55800 | 34456,5 | 213435 1,67
8 200 | 1,11 1,7 734994 3675,0 | 10248,3 | 8999,1 55800 | 30628,4 | 25171,6 1,93
9 | 225 0,95 1,3 70885,2 | 3544,3 | 9206,8 | 89824 | 55800 | 24462,0 | 31338,0 2,60
10 | 250 | 0,83 1,0 65656,8 3282,8 8856,3 8970,4 55800 | 22387,0 | 33413,0 2,88
11 | 300 | 0,60 0,7 61996,9 | 3099,8 | 7600,0 | 8954,8 | 55800 | 14948,8 | 40851,2 4,67
12 | 500 | 0,40 0,3 55200,0 | 2760,0 | 7286,1 | 8932,0 | 55800 | 13090,7 | 42709,3 5,34

Tabauya 2. Ouinka exoJioriudoi HaaiiinocTi BapianTis IIP 3asexxHo Bin
CTBOPIOBAHOI IBHIKOCTI BepTHKAIbHOI QiabTpanii Ha pHCOBAX KapTax-4yeKax

5 = = = = = z
S, B
= E‘%Q = « = « = £ s {
SEsS Eo = = N0 Es L FE
£l ST Gl S B 3 €8
SEzz| £ £s £z £s £ s 58
BEEA = ° = = = = g SE
g 28> s = s s s 2 E2F
) =] =] =] =} =} ]
= = = = = =
0,5 0,80 0,82 0,51 0,43 0.24 0,56
1,0 0,95 0,98 0,55 0,50 0,28 0,65
2,0 1,00 1,00 0,67 0,60 0,33 0,72
4,0 0,93 0,93 0,73 0,75 0,50 0,77
6,0 0,87 0,89 0,80 0,86 0,61 0,80
8,0 0,80 0,93 0,89 1,00 0,74 0,87
10,0 0,67 0,86 1,00 0,83 0,77 0,83
12,0 0,70 0,86 1,00 0,73 0,77 0,81
14,0 0,65 0,86 0,75 0,67 0,83 0,75
16,0 0,59 0,82 0,63 0,50 0,96 0,70
18,0 0,50 0,79 0,50 0,33 0,91 0,61
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3a pe3ynapTaTaMH MPOTHO3HO-ONTHMI3AaLiHHUX PO3PaxyHKIB ONTUMAalbHHH,
€KOHOMIYHO BHTiAHUI BapiaHT MPOEKTHOTO pillleHHs II0A0 PO3PaxyHKOBOI BifcTaHi
MiXK JPEHaKHO-CKHIHHUMH KaHallaMH 1 JOJATKOBUMH  3aKPUTUMH J[PEHOKHUMH
konekropamu it ymMoB [lpuaynaiicbkux P3C cranoButh 100 M. Taka MibkapeHHa
BicTanb, Ha BiaMiHy Bix icHyrodoi 200...500 M Mik BIZKPUTUMH JPEHAXHO-
CKHIHUMH KaHajaMH, 3a0e3ledye CTBOPEHHS Ta IATPUMAHHS Ha PHCOBOMY IIOJI
MPOMHUBHOTO BOJHOTO PEXUMY 3  ONTHUMAJbHOI I1HTEHCHBHICTIO BEPTUKAIBLHOI
¢inprpanii 6...8 mm/no0y. IlopiBasno 3 Menaycem C. I1.[3], sikuit Ha ocHOBI riapo-
MEXaHIYHOTO0  CIoco0y  po3paxyHKy, BH3HAYMB HEOOXiMHY  BIACTaHb  MiX
CHUCTEMATUYHUM 3aKpUTHM ApeHaxeM 70...75M, onTuMizarliiHuii MeTod Ja€ 3MOTy
oTpuMaTH eKOHOMiYHUH edekT — 1343,5 rpH 3 KOXKHOTO TreKTapa PUCOBOT CUCTEMHU.

JIOLiNBHICTE  3alPONOHOBAaHMX MPOEKTHUX pillleHb, $KI HampaBieHi Ha
MiJBUIIEHHS JPEHOBAHOCTI  PHCOBHUX IIOJNIB $K TOJOBHOI YMOBH CTBOPEHHS
MPOMHBHOTO BOJHOTO pEXHMY, 3 SKHM IIOB’s3aHe, B ILiIOMYy, e(eKTHBHE
¢dynkmionyBanas P3C, miaTBepKy€eThCs OIIHKOK iX eKoJoriyHoi HaniiHocTi. Tak
Koe(illieHT eKOJOTiYHOI HAMiHOCTI MpW CTBOPEHHI Ta MIATPUMAaHHI HEOOXiIHOTO
piBHS MPOMHUBHOCTI Ha PUCOBOMY TIOJI y Tepiof Bereramii 6...8 MM/no0y TOpiBHIOE
0,80...0,87, 1o BiamoBimgae HEOOXITHUM BUMOTAM.

BucHOBKH Ta nepcneKTUBH MOJAJBIINX J0CTIIKEHb

Takum 9MHOM, CHCTEMHA ONTHUMI3AIlisl MPUPOTHO-METopaTuBHOTO pexumy P3C
Ha EKOJIOTO-€KOHOMIYHMX 3acajiaX Ja€ 3MOTy MiJBUIIMTH 3arajibHy e(eKTUBHICTH
¢ynkuionyBanns P3C 3 BpaxyBaHHAM €KOHOMIYHHX Ta €KOJOTIYHHX BHMOI dYepe3
Y3TO/DKEHHSI TapaMeTpiB, PiBHS KOHCTPYKTUBHOI  Ta €KOJOTIYHOI HamiiHHOCTI #
BIZIMOBIIHO BapTOCTi IUX PilIeHb 3 PiBHEM CTBOPIOBAHOTO 3arajbHOr0 e(QeKTy NpH
ixHil peanizarrii.

Besnepeuno, mo oTpumaHi 3araibHi pEeKOMEHJIAIlii MOBWHHI y MOAAIBIIOMY
YTOYHIOBATHCA JJIS YMOB KOXKHOTO peaibHOro 00'exTa, KWW Oyne po3risaaTucs, 3a
BIAMOBIIHUMH TEXHIKO-EKOHOMIYHUMH Ta €KOJOITYHUMU [TOKA3HUKAMH.
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OBIrPYHTYBAHHA YCTAHOBKW ONA AOCNIAXEHHA TBUHTOBUX
KOHBEEPIB 3 OBEPTOBUM KOXXYXOM

Haykosa poboma npucesuena po3pobyi i oOIpDYHMYBAHHIO KOHCMPYKYII YCMAHOBKU O/s
00CHIOHCeHHS 28UHMOBUX KOHBEEPIE 3 00EPMOBUM KONXCYXOM MdA i3 WHEKOM 3 NOCHMYNO080
3pOCMarOyuUM KpOKOM BUMKIG ) HANPAMKY PYXY 6AHMAICY HA OCHOGI aHani3y i cucmemamuzayii
MeopemudHUx OCHO8 | MemoOi6 GU3HAYEHHS KOHCMPYKYIUHUX, KIHeMAMUYHUX, OUHAMIYHUX,
eKCNIIYamayitiHux napamempis i Xapaxmepucmux 28UHMOBUX poOOUUX Op2aHis, AKI GUKIAOeH] &
qimepamypHux — 0Jxcepenax ma HA ~ OCHO8I  NPOBEOEHUX  BINACHUX  MEOPeMmuyHuUx i
excnepumenmanvhux 0ocniodcens. Onucano nopsooK npogedenHs O00CHiONCeHb BeTUUUHU
KPYMHO20 MOMEHMY, eHepeosumpam npu nycKy 3a6aHmadiceno20 26UHmMo8020 KoHeeepa i3
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