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JKUTTEBUM LUK MPOJAYKTY TA OHIHIOBAHHSI EHEPTETUUHUX BUTPAT

JKuTTeBUI UK PO3IIIAAE KOJKEH MPOMYKT UM CEPBICHY CHCTEMY B MEXaX IOHSTTS «BiJ KOIMCKH J0 MOTWIN». MeTOH OLiHKH >KUTTEBOTO LIUKITY
MIPOAYKTY € OJHUM 3 CyJaCHHUX ITiIXOJIB OIIHKH TUCKY Ha Ipupoxy. [Ipu BUKOHAHHI OLIHKHU XKUTTEBOTO UKy BPAaXOBYIOTh BCI BXi/IHI Ta BUXIi/JHI 10-
Toku. [loTOKM 3a3BHYail TPYIyIOTh HAa MaTepiajibHi Ta eHEPreTHYHI MOTOKKU. MartepianbHi MOTOKK — L€ BUTPaTa CUPOBUHU Ha Pi3HHX €Tamax yKUTTE-
BOT'0 LKLY IPOAYKTY. EHepreTHuHi MOTOKM — i BUTPATH SHEPropecypeiB Ha Pi3HUX CTAISX )KUTTEBOTO LUKy YH OLIHKA BXIJHHUX Ta BUXIAHMX I10-
TOKIB B CHEPreTHYHUX OAMHUISAX. BUSBIEHHS Ta OLiHKa €HEPreTUYHHX IMOTOKIB € HEBiJ’€MHOI0 JAaCTHHOIO METOJIB OI[IHKU BIUIMBY XXUTTEBOTO
uukiy. HailGinblni BUTpaTu €HEpreTHYHUX PECYpPCiB MPOTSAIOM JKHTTEBOTO LIMKITY BiIOYyBaIOThCS Ha eTari BUPOOHUIITBA MPOAYKTY. TOMY MH MpoIo-
HYEMO OLIiHIOBAaTH €HEPTeTHYHI IOTOKH CaMe Ha eTalli BUTOTOBIICHHS IPOYKTY.
ITpu anasi3i HOTOKIB BOHM HOAUTIOTHECS HA HAIMEHIIT OMHIYHI NOTOKH. [t iHBeHTapy3allil OMHUYHNX SHEPreTHIHUX TTOTOKIB IPOMNOHYEMO BUKOPHCTATH TaK
3BaHY IOBHY €HEPrOEMHICTb POAYKTY. [I0BHA €HEPrOEMHICTB MPOIYKTY BPAXOBYE BUTPATH CHEPrOHOCIIB, sIKi OY/IM BUKOPHCTAHI PH BUAOOYTKY CHPOBHHH T BU-
TOTOBJICHHI TIPOJYKTY, BPaXOBYE €HEPrOEMHICTh OCHOBHHX BHPOOHHUMX (DOHIIB, CHEPrOEMHICTh BiATBOPEHHS pOOOUOi CIUIH MiJl Yac BUPOOHHIITBA MPOLYKTY, &
TAaKOX CHEPrOEMHICTB 3aXOIiB, SIKi [TOBsI3aHi 3 0XOPOHOIO HABKOJMIIIHBOTO CEPEIOBHINA B IIPOIIECi BUPOOHMUIITBA.
JUi1s OLiHKM €HEePrOEMHOCTI OXOPOHM HaBKOJIHIIHBOTO CEPEIOBHILA, CHEPrOPECYPCiB Ta BUXIAHOT HIPOAYKILT, CHDOBUHH i MaTepialiB 3alpOIOHOBAHO
TPHU BiIIOBITHUX O€3pO3MIpPHHUX IHAEKCHHX INOKa3HHKA. Ha OCHOBI BHIIE HaBeJECHHX IHACKCHHX IOKa3HUKIB PO3PAaXOBYEMO y3aralbHEHHIl iHIEKC
€HeproeMHOCTI IIPOAYKIIi sIK y3araiabHeHy (yHKIiIo 6axkaHocti [apinrrona. OTpuMaHe 3Ha4eHHS 1HAEKCY €Hepro€MHOCTI IPOIYKIii 3a JOIOMOT 00
¢dynkuii 6axcarnocti [apiHrToHa MepeBOANMO [0 CTAaHAAPTHOI 6e3p0o3MipHOI IiKkamu OaxkanocTi Bix 0 1o 1 i oTpumyemo yHiTapHUit iHIEKC BUPOOHUIOT
€HeProeMHOCTI IPOAYKLIIHOI CHCTEMH.
B pamKax KOHIIENII OI[IHKH JKHTTEBOIO LUKy HPOAYKTY 3alIpONIOHOBAHA HAMH METOAMKA BU3HAYEHHS PiBHSA BUPOOHHYOI €HEPrOEMHOCTI J03BOIISIE
BpaxyBaTH OUIBIIICTE OCHOBHHX OJHHUYHHX CHEPTeTHYHUX MMOTOKIB Ha eTari BUPOOHHUITBA NPOAYKTY. OTpUMaHHUI YHITAPHUIA iHAEKC HO3BOJIHUTH IO~
PIBHIOBATH Pi3HI NPOAYKIIHHI CHCTEMH 3a PiBHEM X eHeproe(eKTHBHOCTI, Ta 32 JIOIIOMOT'OI0 aHAJIi3y OAMHUYHHUX €HEePTeTHYHUX ITOTOKIB JO3BOJIUTH
IIPOBOINTH ONTHMI3allil0 BUPOOHHITBA Ta 3HAXOANUTH JIAHKH ITOTEHIIHHO NIPUAATHI I 3MEHILIICHHS PiBHSI €HePrOBUTPAT.

Ku1i040Bi ci10Ba: )XUTTEBHIL LMK, OLIHKA XUTTEBOTO LIUKILY, BILIUB KUTTEBOTO LUKILY, CHEPrOEMHICTh IPOYKTY, IPOAYKIiHA CHCTEMA, 1H/IEK-
CHa OLIiHKa, IHJEKC BUPOOHMYOT €HEPrOEMHOCTI MIPOJYKTY.

B. H. BEH/IIOI', b. H KOMAPUCTAA
KU3HEHHBIN IIUKJ IPOJYKTA U OLIEHKA SHEPTETUYECKHX 3ATPAT

JK¥3HEeHHBII UK pacCMaTPUBAET KaXKABIH MPOLYKT WIM CEPBHCHYIO CHCTEMY B PaMKaX IOHSTHS «OT KOJIBIOSIH IO MOTHIIBI». MeTo]| OLeHKH K13~
HEHHOTO LIUKJIa IPOAYKTa SBIISIETCS OJHUM U3 COBPEMEHHBIX MIOAXO00B OLEHKH BIMSIHUS Ha Ipupoxy. IIpu BBINOIHEHNH OLEHKH XKU3HEHHOTO IUKJIa
YUYHTHIBAIOT BCE BXOMSIIHE U CXOASIINE MOTOKH. [I0TOKM OOBIYHO TPpYNIIUPYIOT Ha MaTepHalbHbIe U SHEpPreTHIeckne NOTOKH. MaTtepHalbHbIe 110-
TOKH — 3TO PacXojl ChIpbs Ha Pa3JIMUHbIX ATalax KM3HEHHOIO IUKJIA MPOJYKTa. DHEPTeTUUECKHE MOTOKU — 3TO 3aTPaThl SHEPTOPECYPCOB HAa Pa3HBIX
CTaAUsIX XKU3HEHHOT'O IIUKJIA WM OLICHKA BXOJIHBIX M BHIXOAHBIX IOTOKOB B SHEPreTHUeCKUX eAUHUIAX. BpIiBIeHNHE H OI[EHKA SHEPreTHYeCKUX MOTo-
KOB SIBJIICTCSI HEOTHEMJIEMON JaCThIO METOIOB OLCHKH BO3ICHCTBYS KM3HEHHOTo IHKJa. Hanbobme pacxoapl SHEPreTHUECKIX PECYPCOB B Tede-
HUE >KU3HEHHOTO IMKJIa MPOUCXOAAT Ha 3Tare MpOoU3BOACTBA NMpoAyKTa. I103TOMy MBI Ipe/ularaeéM OLEHHBATh YHEPTETUUECKHUE MTOTOKM UMEHHO Ha
9Tale U3rOTOBICHHS NPOTYKTa.
IIpu aHanM3e NOTOKOB OHU JIENATCS HA 3JIEMEHTAPHBIE €AMHUYHBIE NOTOKU. JIJIsl ”HBEHTApU3alMU €IMHIYHBIX SHEPTETHUECKUX TOTOKOB MpEJIaraeM
HCTIONIb30BaTh TaK Ha3bIBAEMYIO MOJIHYIO SHEPTOEMKOCTb MpoayKTa. IToHas SHEpProeMKOCTb MPOIYKTa YUUTBIBAET PAcX0]] IHEPrOHOCUTENEH, KOTO-
pble ObLIM UCIIONB30BAHBI IPU A0ObIYE CHIPbS U H3TOTOBJICHHH MPOAYKTA, YIUTHIBACT YHEPIOEMKOCTh OCHOBHBIX IPOM3BOJCTBEHHBIX (DOHIOB, YHEP-
TOEMKOCTb BOCIIPOM3BOJICTBA pabovell CHIIBI IPH U3TOTOBJICHUH MPOIYKTA, a TAKKe YHEPrOeMKOCTh MEPOIPHUSTHH, CBSI3aHHBIX C OXPAaHOH OKpYyKaio-
niei cpesibl B mporiecce NPOU3BO/ICTBA.
J1Is OLIeHKU PHEPrOeMKOCTH OXPaHbl OKPYXKaIoLIell cpesibl, 3HEPropecypcoB U BBIXOJHON MPOLYKIUH, CHIPbS U MAaTEPHAIOB MPEIIOKEHO TPH COOT-
BETCTBYIOIMX Oe3pa3MepHBIX HMHIEKCHBIX IoKa3zaTensi. Ha ocHOBe NpUBEIEHHBIX BBIIIE HHIEGKCHBIX ITOKa3aTeleil pacCUNThIBaeM OOOONIEHHBIH HH-
JIEKC SHEPTOEMKOCTH MPOMYKIINH KaK 0000MIEHHY0 (yHKIIHIO JKeTaTebHOCTH XappuHrToHa. [lomydeHHOe 3HaYeHNe HHIEKCa SHEPrOeMKOCTH Mpo-
IYKIUH € TOMOINBIO (DYHKIHM >KelaTelNbHOCTH XappUHITOHAa HEpPeBOAUM B CTaHAApPTHYIO Oe3pasMepHyI0 MIKaly skedaTensbHocTd oT 0 1o 1 u
MOJTY4aeM YHUTAPHBIA HHAEKC TPOU3BOICTBEHHON SHEPrOEMKOCTH MPOAYKLIMOHHON CHCTEMBI.
B paMkax KOHIENIMK OLEHKU )KU3HEHHOT0 LIUKJIA TPOAYKTA MPEUIOAKEHHAsE HAMU METO/IMKA ONPEJIENIEHHs YPOBHS IPOU3BOACTBEHHON 3HEPrOEMKO-
CTU HO3BOJISIET YYECTh OOJIBIIMHCTBO OCHOBHBIX SMHUYHBIX dHEPreTHUeCKUX IIOTOKOB Ha dTale MPOU3BOACTBA MPoAykTa. [TomyueHHbIi yHUTapHBII
HHJEKC TT03BOJHUT CPAaBHUBATH PA3UYHbIC MPOIYKIMOHHBIE CHCTEMBI 110 YPOBHIO MX SHEprod((GeKTUBHOCTH, U C IIOMOIIBIO aHAIN3a CAMHHIHBIX
9HEPreTUUECKUX MOTOKOB ITO3BOJIUT NMPOBOAUTH ONTUMHU3ALMIO IPOU3BOACTBA M HAXOAUTH 3BEHBSI MIOTEHLIMAIBHO NTPUTOIHBIE JUIl YMEHBIIEHUS ypO-
BHS DHEPro3arpar.

Ki1roueBble c10Ba: KM3HEHHBIN IMKIJ, OLEHKA KU3HEHHOT'O LUKJIA, BIMSHUE )KU3HEHHOTO IMKJIA, SHEPTOEMKOCTh MPOJYKTa, MPOAYKIIMOHHAS
cUCTeMa, HHJIEKCHAasl OLIEHKa, HHJIEKC IIPOU3BOJICTBEHHOI SHEPIrOEMKOCTH MPOIYKTa.

V. 1. BENDIUH, B. M. KOMARYSTA
PRODUCT LIFECYCLE AND ESTIMATION OF ENERGY CONSUMPTION

The life cycle examines each product or service system within the concept of “cradle-to—grave"”. The method of assessing the product life cycle is one
of the modern approaches to assessing the pressure on nature. When performing the life cycle assessment, all incoming and outgoing flows are
considered. Flows are usually grouped into material and energy streams. Material flows are the consumption of raw materials at different stages of the
product’s lifecycle. Energy streams are the costs of energy resources at different stages of the life cycle or the estimation of input and output flows in
energy units.

Detection and estimation of energy flows is an integral part of the methods for assessing the life cycle impact. The largest expenditures of energy
resources during the life cycle occur at the stage of product manufacturing. Therefore, we propose to estimate energy flows exactly at the stage of
manufacturing the product.
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In the analysis of flows, they are divided into the smallest single streams. To inventory single energy flows, we suggest using the so—called total
energy consumption of the product. The total energy consumption of the product takes into account the costs of energy carriers used in the extraction
of raw materials and the manufacturing of the product, takes into account the energy intensity of the main productive assets, the energy intensity of
the reproduction of labor during the manufacturing of the product, as well as the energy intensity of measures related to environmental protection in
the product system.

To assess the energy intensity of environmental protection, energy resources and output products, raw materials and materials, three relevant
dimensionless indexes are proposed. Based on the above index values, we calculate the generalized index of energy intensity of the product as a
generalized Harrington desirability function. The obtained value of the index of energy intensity of products using the function of the desirability of
Harrington is converted to the standard dimensionless scale of desirability from 0 to 1 and we obtain a unitary index of industrial energy intensity of a
product.

In the framework of the concept of product life cycle assessment, the method for determining the level of industrial energy consumption allows us to
consider most of the main unit energy flows at the product manufacturing stage. The obtained unitary index will allow comparing different product
systems by their level of energy efficiency, and by analyzing individual energy flows, it will allow optimizing of product and finding links potentially

suitable for reducing energy consumption.

Keywords: lifecycle, lifecycle assessment, lifecycle impact, energy consumption of a product, product system, index estimation, index of

industrial energy intensity of a product.

Beryn. IcHyrounii HUHI KOMITJIEKC TTI00AIBHUX CKO-
JIOTIYHMX TPOOJIeM BUHMK BHACIHITOK 3JIHCHEHHS JIFOJICT-
BOM HPOLECIB )KUTTEAISUIBHOCTI 03 ypaxyBaHHS MOXKJIH-
BoCTel Olocdepn KOMIEHCYBaTH aHTPOIOTEHHUH BILIUB,
a TaKoX B Pe3yNbTaTi BUPOOJIEHHS CTpaTerii pO3BUTKY
BUXOJSIYM 3 COIIaTBbHO — CKOHOMIYHHUX MpPIOPUTETIB 0Oe3
ypaxyBaHHS OOMEXEHOCTI OCHOBHHX HMPUPOIHHX PECyp-
ciB. HapocTaHHs r100adpHAX €KOJIOTIYHHX MPoOJIeM, BHU-
HUKHEHHS JIOKaJIbHUX KPH3 1 KaTacTpo(d aHTPONOTEHHOTO
MOXO/KCHHS, BHHHUKHEHHS 3arpo3 JIOJACTBA BIDKHTH
MpHU3BENH /0 HEOOXIAHOCTI  MEperNiigy  CHCTEMH
B3a€EMOBIIHOCHH «IIPUPOJA — JIIOAMHA», MOIIYKY LUISXIB
iX rapMoHi3alil Ta BpaxyBaHHS HPUPOJHHUX MEX, 3a SIKi
HE MOJYKHa BUXOAMTH. MOXXIHMBICTh 3IIHCHEHHS TaKOTro
Nepexo/ly CTae pealbHUM IUIIXOM BHSBJICHHS NPUYUH 1
BUPOOJICHHS MEXaHi3MiB y3TrOJDKEHHS LIUIIXY PO3BHUTKY 3
00’€KTUBHUMH  3aKOHaMH  ICHYBaHHS  OpUPOIH 1
CyCITUTBCTBA.

Po3BuTOK BHpOOHHMIITBA 1 TIOCTiifHE 3pPOCTaHHS
MacmTabiB TOCTIOAAPCHKOI MisUTFHOCTI MOKJIMKAHI 3a10-
BOJIGHATH IIBUAKO 3pOCTarOdi JIFOJACBKI morpebu. s
I[bOTO JIIOJICTBO TIOBMHHE BHKOPHUCTOBYBAaTH Jejaili
OUTBITY KUTBKICTh IPUPOJTHUX PECYPCIB, IO B CBOO YEPTy
3YMOBIIIOE TOTaJbHE MOCHJICHHS aHTPOIIOTEXHOTCHHOTO
TUCKY Ha JIOBKULIS Ta IOPYLICHHsS pPIBHOBark B HaBKO-
JIMIIHBOMY TIPUPOIHOMY CEepPeNOBHIi. A Iie, B CBOIO uep-
'y, IPU3BOIUTH JI0 3aTOCTPEHHS COIIaTbHO—CKOHOMIYHUX
mpobieM, oco0nMMBO B CIabOpPO3BHHYTHX KpaiHax, Ta
KpaiHax 1o po3BHBaOTHCA. OTHOYACHO 3 BHYEPNAHHAM
3araciB HEBITHOBIIIOBAHUX CHPOBHHHUX Ta €HEPreTHUIHUX
pecypciB MOCKITIOETHCS 3a0pYIHEHHS TOBKIJIIS, OCOOIMBO
BOJIHMX pecypciB Ta aTMOc(epHOro MOBITPS, 3MEHIY-
I0ThCS TIJIOII JICIB 1 POIOYMX 3eMeb, 3HUKAIOTh OKpeMi
BU/IM POCIIMH, TBapHH ToIlo. Bee 1ie 3pemToro migpusae
MIPUPOTHO—PECYPCHUI MOTEHIia)l CYCHIIBHOTO BHPOO-
HUIITBA 1 HETATUBHO MO3HAYAETHCS HA 370POB T IO IUHH.

OmHuM 3 Cy4JacHMX MiAXOMIB JJISI MOMIJIMBOCTI
OLIIHKU Ta KOPEryBaHHS THCKY Ha MPUPOLY, KN CIPH-
YHHEHUH MacmTaOHUM BHPOOHHIITBOM Pi3HOMAaHITHOI
MPOJYKIIT, € METOJ OL[IHKH JKUTTEBOTO LUKIY TPOAYKTY.
B ocHOBY #ioro mokiageHud HOBUH MiAXix 10 BUPOOHUII-
TBA 3 BHKOPHCTaHHSM IIOHATTS >KUTTEBOTO LHKIY HPO-
JyKTy a0 po3IJIsia BIUIMBY Ha HABKOJIMIIHE CEpPEIOBHILE
KOXKHOTO MPOJYKTY YW IPOIECY B MEXaX IMOHATTS «BiJ
kosucku 10 Mormnuy (anri. «Cradle—to—Grave).

[ousaTTs :KUTTEBOro nMKIY. JKUTTEBUH LUKI
NpOJAYKTy 4u cepBicHoOi cuctemu (amri. Lifecycle) — ue
CYKYIIHICTh B3a€MOIIOB’SI3aHUX MPOIIECIB IOCIITOBHOT
3MIHM CTaHy MpPOXYyKLii BiJ MOYATKy IOCITIPKEHHS Ta
OOIpYHTYBaHHS PO3pOOICHHS 10 NPUITHHEHHS
eKCIuTyaTalfii BHpOOy, 3acTocyBaHHs (30epiraHHs) Ta
yrumizanii, qus. puc. 1 [1].

Iix TepmiHOM TpPOAYKT (CepBiCHa cHCTeMa) TYT
Ma€eThCsl Ha yBa3l MarepialbHUN pe3ysibTaT TPYAOBOT
IisUTEHOCTI 200 BHPOOHHYMX IPOIECiB, IO Ma€ KOPHCHI
BJIACTHBOCTI 1 MPHU3HAYEHHUW ISl BUKOPHCTAHHS CIIOKH-
Bauem [2].

BHTOTOBJIEHHS
NP OIYKIIL
3AKYTLRTIA 1H
_ BHKOPHCTAHHA
BHI0OYTOK
. OJTVKLII
MPHP OJTHHX PecypcCiB , P
VTHL3ALA
MOPOIYKLil

PucyHnok 1 — ®a3u OLiHKH KUTTEBOTO LUKITY

3a3Buuail MOCHIITOBHUMH €TalaMM XXHUTTS KOXKHOTO
BHpPOOY €:

— HayKOBE BIIKpHUTTS y AaHii chepi;

— BH3HAYEHHS MOYKJIMBOCTI CTBOPEHHS BUPOOY;

— TeXHIYHE BTUICHHA 3aAyMy MLUIIXOM pPO3POOKH
BHJIIB BHPOOIB;

OCBO€EHHS 1X Y BUPOOHHUIITBI;

— BUTOTOBJICHHS B IIPOMHUCJIOBHX YMOBAX;

— CIIOXKMBAHHS (E€KCILTyaTalis);

— yTHITI3aIlis.

Ili eramu MOBTOPIOIOTHCS B JKUTTI KOXKHOTO BHIY
npoxaykiii. OCKiJIBbKH, Pi3HI HOBTOPEHHS, IO IiIAAIOTHCS
BH3HAYEHHIO, I03HAYAIOTh TEPMIHOM «IHMKID», TO JJIS Xa-
PaKTepUCTHKH CTaii, KOTPi HOCTIJOBHO OBTOPIOIOTHCH,
H eramiB y JKHTTI BHPOOIB BHKOPHCTOBYIOTH TEPMiH
«KUTTEBUH UK nipoaykii» (aurm. Product Lifecycle).

Bicnux Hayionanvrnoeo mexuiunoeo ynigepcumemy « X111y
Cepis: Ximis, xiniuna mexronoeis ma exonozis, Ne 35(1311), 2018



ISSN 2079-0821

BuzHadueHHS KUTTEBOTO MUKITY MPOIYKITT 1 THIIOBHIMA
3MicT poOIT Ha pI3HHX HOTro CTamifX BCTAHOBIIIOIOTH
JIepKaBHI CTAaHIAPTH, BiIOBITHO 10 SKHUX BECh KUTTEBHH
LUK TOUIAIOTH Ha HACTYIHI OCHOBHI cTamii [3]:

— BUJOOYTOK CUPOBHHY;

—00poOKa CHPOBHHHM, BHUTOTOBJICHHS IOMIKHHX
MPOJYKTIiB T2 BUTOTOBJICHHS BUPOOY;

— TPaHCIIOPTYBaHHs ab0 PO3MOBCIOKEHHS TPOIYK-
Ty 3 JIOCTaBKOIO JI0 CIIO)KHBaya;

— BUKOPHUCTaHHS MPOAYKTY CIIOKHBAYEM;

— yruizanis abo BiTHOBIEHHS MPOAYKTY MiCIs HOTO
KOPHCHOTO TEPMiHY CITyKOH.

OuiHIOBaHHA JKUTTEBOro wukay. OIiHIOBaHHSA
KATTEBOTO  TWKIy  mpoxykmii  (amrm.  Lifecycle
Assessment) — omuMH 3 HAWMONMIMPEHINIMX METOJIB
KUTBKICHOTO BHW3HAYCHHS CKOJOTIYHOCTI mpoaykmii. Bin
nepezdavyae  OIHKY  MOTCHI[IHHUX  HECHPHUSITIUBUX
€KOJIOTTYHMX acleKTiB Ha pPI3HUX CTadiiX >KUTTEBOTO
IUKITYy Ta TOTCHIIHWHUX AacCMeKTiB, OB’ sS3aHUX 13
Oe3mocepeHiM BUKOPUCTAHHSIM MPOAYKTY (abo mocmy-
TH).

3acTocyBaHHS [BOTO IHCTPYMEHTY @€ 3MOTY
¢axiBIIM BH3HAYATH BIUIMB TPOAYKTY IIPOTSITOM HOTO
XKHUTTEBOTO IIUKITy Ha 3MiHY KJIIMaTy, BUCHa)XEHHS 030HO-
BOro mrapy, 30imgHeHHs pecypciB i T.4. IlopiBHAHHSA Ha
TaKiil OCHOBI JIEKIJTPKOX BapiaHTIB MPOAYKLIIHHIX CHCTEM
JI03BOJISIE OOTPYHTOBAaHO NPHHWHATH DILICHHS, BU3HAYH-
THUCH i3 BUOOPOM, SIKMI SIKHAWMEHIIIE BILTUBATUME Ha 3]10-
POB’sl JIFOTMHH, TOBKIJUIS Ta BUCHAXKEHHS pecypcis [4-5].

Beenenns Mi>kHapoaHOO opraHizawi€ro
crangaptusaiii cragaaptis cepii ISO 14000 «Exosoriune
KepyBaHHs», a Takox craHmapTiB cepii ISO 14040 —
«Exosoriune kepyBanHs. ONiHIOBaHHS >KHUTTEBOTO LHK-
Jy» Ta HaJlaHHA IM YUHHOCTI B YKpaiHi 103BOJISIE TOBOPH-
TH TIpo 301IBIICHHAS 3yCHIIb Ha HAI[IOHATBEHOMY PiBHI IIIO-
IO TIOKPANICHHS EKOJOTIYHOCTI MPOAYKII, eKOJoTi3alii
BUPOOHMIITB Ta MO3UTHUBHI KPOKH HA HIISAXY JIO0 CTaJOTro
PO3BUTKY CYCIILIBCTBA.

e 00yMOBITIOE aKTyalBHICTD JOCHTIKEHB, CIIPIMO-
BaHUX Ha pO3POOJICHHS Ta BIIPOBAPKEHHS METOAUKU
OLIIHIOBaHHS  €KOJIOTIYHOCTI  NPOJYKIii,  BIUIUBY
NPOJXYKUIHHUX CHCTEM MPOTSITOM JKHTTEBOTO IMKIY Ha
JIFOJMHY 1 0TOUyIOYE ii cepeoBUIIIe.

OuiHIOBaHHS KHUTTEBOTO LUKITY — e
METOJIOJOTIYHIIA 1HCTPYMEHT, IO KUTBKICHO 3aCTOCOBYE
KOHLEMIII0  MHCJIEHHS  JKUTTEBOTO  LUKIY  JUIS
€KOJIOTIYHOTO  aHaji3y  MisJIbHOCTI, IOB’s3aHOT 3
TEXHOJIOTIYHUMH ~ a00  TNPOAYKIIHHUMH  CHCTEMaMH.
O1iHKa XHUTTEBOTO LUKy BKJIIOYAE yci BUPOOHHYI Hpo-
Lecu i mociayru HoB’si3aHi 3 MPOJYKTOM IPOTSToM HOro
KHUTTEBOTO NHKIYy, Bil NpUAOaHHA CHPOBHHH IO
yrumizamii. [ToBHMH XUTTEBUH LHKI YacTO HAa3HBAIOThH
«BIJ KOJIMCKM 0 MOTHIH». Taki BHUAU HISIBHOCTI SK
TPAHCHOPTYBaHHS, 30epiraHHsA, MPOJaX TOIIO BKIIOYA-
IOTh B OI[iHIOBaHHA y Mipy MOXJIHUBOCTI.

Ck12/10Bi MeTOlY OHIHKH JKUTTEBOTO NMKIY. [Ipu
OLIHIIl )KUTTEBOTO LMKITY JUISi KO)KHOT'O OKPEMOTO TIpoIie-
cy OOpOONeHHS 3amHCyIOTh «BXOJM» — BHKOPHCTaHHS
pecypciB, CHpPOBHHHM, KOMIIOHEHTIB 1  IPOAYKTIB,
€HEProHOCIIB TOIO, Ta «BUXOJM» — BUKHIM Y HOBITPS,

BOAYy ¥ TPYHT, Biaxoau, moOiuni mpoayktu. CTpyKTypa
MIPOIETyPH OIIIHKH XHUTTEBOTO IHKIIY B 3aJISKHOCTI BiX
MeTH Ta cdepu  3aCTOCYBaHHS  BKIIOYAE  TPHU
B3a€MOTIOB’s13aHi (hazum [2]:

MPOBE/ICHHS IHBCHTApH3allii BIAMOBIIHUX BXiTHHX
Ta BHUXIIHMX TIOTOKIB NPOAYKUiiHOI cucremu (aHriI.
Inventory);

— OLIIHIOBAHHS MOTEHIINHUX BIUIMBIB HAa HABKOJIHIII-
HE CEepEIOBHIILIE, SIKi TIOB’s13aH1 3 [IMMHU BXITHUMHU Ta BHXI-
nauMu notokamiu (aHri. Evaluating);

— iHTepIpeTamnis pe3yNbTaTiB IHBEHTapu3alii Ta
€TalliB BIUIMBY 3 YpaxXyBaHHSIM METH JOCHIIKEHHs (aHIIL.
Interpreting).

Ha ocHOBi OIIIHKH JKUTTEBOTO IHUKITYy BiIOYyBaeThCS
TPUHAHSTTS PillleHb (IUB. PUC. 2).

B VkpaiHi npuainsgeTbes BayJMBa poib MpoOiemi
OXOPOHM HaBKOJIMIIHHOTO CEPENOBHUILA Ta OLIHII MOXK-
JIMBUX BIUIMBIB, IIOB’sI3aHUX 3 BUTOTOBJIEHOIO 1 CITO’KHMBa-
HOIO MPOJYKIII€I0, Ta MiABHUIIYETHCS IHTEPEC 10 PO3POOKH
METOJIB, CIIPSIMOBaHMX Ha 3HW)KEHHS LUX BIUIUBIB. Y
3B’A3Ky 3 ImM npuiHatail crapmapr JCTY ISO
14040:2013, mo iMmIeMeHTye MiKHApOOHHH CTaHIApPT
ISO 14040:2006, B s;kOMy OTHMCaHi MPUHIUIIHA Ta CTPYK-
Typa OIIIHIOBAHHS )KUTTEBOTO IHKITY [6].

Besnocepente 3acTo-
CyBaHHS

CTpyKTypa OLiHKH
KUTTEBOTO LIUKITY

Po3pobka Ta ynocko-
HaJICHHS TIPOYKIiT

Busnauenns 1ri-
JIi Ta 00J1aCTI

BHUKOPHUCTaHHS -
2 Crpareriune mia-
sy <
InBenTapu3amii- & HYBaHHS
Hamans . & |
HUH aHaIi3 < £ :
o . .
9 Blz[KpI/ITlcTL
5 MOJIITUKH
O1iHKa BIUINBIB >
MapxkeTusr
Ta iHIIe

Pucynok 2 — Cragii ’KHUTT€BOTO IUKITY MPOLYKILT

3riIH0 1BOTO CTaHJAPTy OCHOBHUMH KaTEropisiMu
BIUIMBIB Ha HABKOJIMILIHE CEPEJOBUILIE € BUKOPHCTAHHSI
pecypciB, 370pOB’S JTIOAMHU Ta €KOJOTIUHI HACIIIKH.

Mero/J; OI[HKM BIUIMBY JKHTTEBOTO LHUKIY Ja€
MOXIUBICTS [7]:

— MOJIMNIINTH €KOJIOTIYHI acleKTH MPOAYKTY B Pi3HI
MOMEHTH HOT0 JKUTTEBOTO LIUKITY;

— MpUAMAaTH PIlIEHHS B NPOMHCIOBHX, IEP>KaBHUX
abo Henep)KaBHUX OpraHi3alisx — sK (HampuKiIal, Npu
CTpaTeriyHOMY IUIAHYBaHHI, BW3HA4Y€HHI IPiOPUTETIB,
MIPOEKTYBaHHI Ta MEPeNpOeKTyBaHHI NMPOAYKLIHHOI cuc-
TEMH);

— o0upaTH BiINOBITHI MOKAa3HUKU €KOJOTidHOI ede-
KTHBHOCTI, BKIIFOYAI0UH METOJIA BUMiPIOBaHb;

— MapKeTUHTY (HATPHUKIAJ, IPH 3asBi PO EKOJIOTi-
YHHUI TI030B, TIOB’SI3aHUH 3 CHCTEMOIO €KOJIOTITHOTO Map-
KyBaHHS a0o0 JeKJIapali€lo Npo EKOJOTIYHy YHUCTOTY
TIPOJTYKIIIT).
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IIpoaykuiiina cucTeMa Ta OJMHHYHI NpouecH.
Mexi NpOAyKLiHHOI CHCTEeMH BH3HAYAIOTh OJWHUYHI
MPOLIECH, IO BKIIOYAIOTHCS B MOJEJIBOBAaHY CHCTEMY.
IneansHy poAyKIiHHY CHCTEMY CIiJ MOJEIIOBATH TAKUM
YHHOM, 1100 BXIiJHI Ta BUXIiJIHI MOTOKU HA ii KOpPJOHI Oy-
M eneMeHTapHUMHU. Tak sk y 0araTthbOX BHIIAIKax JUIst
NIPOBEJICHHSI TAKOTO MAOCIIDKEHHS HEMa€e JO0CTaTHHOTO
yacy, AaHux abo pecypciB, NPUUMAIOTh PILIEHHS LIOA0
TOrO, SKi HOOJHMHOKI HpolecH OyayTh 3MOJIENLOBaHI B
JIOCIIZKEHHI 1 3 SIKUM PiBHEM JIETIBHOCTI IIOBHHHI OyTH
nmociimkeni. Hemae HeoOXiqHOCTI BUTpadaTH pecypcH Ha
KUTBKICHY OIIIHKY BXiJHHMX 1 BHXIZHHX TOTOKiB, SIKi He
MpU3BEAYTh [0 3HAYHOI 3MIHM 3araJbHUX BHCHOBKIB
TOCHIIDKEHHS.

Tako MPUIMAIOTh PIIIEHHS OO0 TOTO, SIKi BUKHIN
B HaBKOJIMIIIHE CEPEAOBHIIE 1 3 IKUM PIBHEM JETaIbHOCTI
MOBUHHI OyTH OIliHeHi. MexXi cucreMu, BU3HAueHI Ha I0-
YaTKy, NMOBHHHI OyTH YTOYHEHI Ha OCHOBI Pe3yJbTaTiB
nonepeHix po6it. Kpurepii BHOOpY BXiTHHX 1 BHXITHHX
MOTOKIB TIOBUHHI OYTH JIETKO 3pO3yMiJIi i OTIHCaHI.

3 ypaxyBaHHSM CTafiil KUTTEBOrO IMKIY MOXHA
BHIIUTATH TaKi OJMHAYHI IPOIECH 1 IIOTOKU:

— BXIJHI 1 BUXIJHI ITOTOKA OCHOBHOI ITOCJIiTOBHOCTI
MIpOIIeCY BUTOTOBIICHHS / 00pPOOKH;

— PO3MOJLT / TpaHCTIOPTYBaHHS,

— BUPOOHHUITBO i BUKOPUCTAHHS IAJIMBa, ICKTPUKH
1 TEILIA;

— BUKOPHUCTaHHSI 1 TEXHIYHE OOCIIyrOBYBaHHS IIpO-
JTyKIIii;

— BHJAJICHHS NIPOJYKIii Ta BiIX0/1iB BUPOOHUITBA;

— YTHJIi3aLlisi BAKOPUCTAHOT MPOAYKUIT (BKIIOYaI0YH
MOBTOPHE BUKOPUCTAHHS, PELHUKIIIHT 1 OTpPUMaHHS eHepril
3a paxyHOK YTHJIi3aIlil BiIX0/iB);

— BUPOOHUIITBO TOJJTATKOBHUX MaTepialiB;

— BUPOOHUIITBO, TEXHIYHE OOCIYTOBYBaHHS Ta BU-
BE/ICHHS 3 eKCIUTyaTallii OCHOBHOTO 00JIaIHAHHS;

— JI0aTKOBI POOOTH, TaKi sIK OCBITJICHHSI, OTIAJICHHS;

— 1HIII YMHHUKY, 0 BITHOCITHCS A0 OLIHKU BILTUBY
(KO TaKi €).

Bynp—sike pimeHHst mpo Te, 100 He BpaxoBYBaTH
MEeBHI CTaJil )KUTTEBOTO LUKITY, poliecH abo BXiJHi / BU-
X1JIHI TOTOKH, Ma€e OyTH 4iTKO cHOpMYIHOBAHUM 1 00IpY-
HTOBaHMM. Kpurepii BCTaHOBJEHHS MeEX CUCTEMH MpPHU
OILIIHIIl )KUTTEBOTO IIMKJIY BU3HAYAIOTh CTYIiHb JAOBIpU 10
pe3yIbTATIB HOCTIIKEHHS Ta BIAIOBIAAIOTH 32 JOCATHEH-
HS TTOCTABJICHOT METH JIOCIiPKEHHSI.

KosxeH 3 oAMHUYHMX TNIPOIECiB MOBHHEH OyTH CIIO-
YaTKy ONUCAaHUMH, 00 BU3HAYNTH:

— nie Oepe MoYaToOK OJMHWYHUI IpOLeC, 3 TOUYKH 30-
Py OTpHMaHHSI CUPOBMHHMX MarepiaiB abo HamiBhadpu-
KarTiB;

— IPUPOJLY TIEPETBOPEHB 1 OMepaii, sKi € YaCTHHOIO
OJIMHUYHOTO MPOIIECY;

— Jie 3aKIHYYEThCSl OJJMHUYHHIA [TPOLIEC 3 TOUYKH 30py
OTPUMAaHHS KiHIIEBOI MpoayKuii a6o HamiBhaObpHKaTiB.

Crin BUpimMTH, K BXiIHI Ta BUX1IHI aHi TOBUHHI
OyTu BizHEceHi 0 1HIIOI NPOAYKIIHHOI CHCTEMH, BKIIIO-
Yalo4M pillleHHs 1mpo posnozin. Cucrema MOBHHHA OyTH
OTHCaHa JICTANBHO 1 ICHO, 00 1HII (haxXiBIi MOTIH TPO-
JyOJIFOBAaTH IHBCHTApU3aIliHHIA aHAaJIi3.

I[Ipn Bu3Ha4YeHHI Tamy3i  JOCHIDKEHHS  JJIA
IHBEeHTApHU3aWiHHOTO  aHaJily BHOWPAIOTH  BUXITHY
CYKYIHICTh BXiIHUX 1 BUXiIHUX MOTOKiB. Ha mpaxtumi He
3aBKAu Tpeba BKITIOYATH B MOJENb MPOAYKIIIIHOI chcTe-
MU KOXCH BXITHHH 1 BHXITHUN MOTIK. [meHTH(IKALIS
BXIJIHUX 1 BUXiJHHUX MOTOKIB B / 3 HABKOJHIIHBOTO CEpe-
JIOBHUINA, TOOTO ineHTH(DIKALIS OJUHUIHHUX MPOLECIB, 10
BUPOOJISIIOTH BXiJHI MOTOKK 200 OTPUMYIOTH BHXIiJHI IO-
TOKH, SIKi MMOBHHHI OyTH BKIIOYCHI J0 CKJIAIY JOCIHIIKY-
BaHOI NMPOAYKIIHHOI CUCTEMH, € ITEpaTUBHUM IIPOLIECOM.
[TouaTkoBa imeHTH]IKAISA 3a3BUUaii pOOUTHCS HA OCHOBI
HasiBHUX JaHMX, OUIBII TOYHO BXIJHI 1 BHXIJHI IOTOKHU
IIeHTUQIKYIOTE Ticus 300py MONATKOBHX NAHUX y XOIi
MPOBEACHOTO AOCIHIKEHHS, a MOTIM IiIal0Th aHaTi3y
YyTINUBOCTI [8].

Jns MaTepianbHHUX BXITHHX TIOTOKIB aHaNi3 IMOYH-
HAIOTh 3 BUOOPY JOCIIDKYBAHUX BXITHUX MOTOKIB. Takuii
BUOIp 3acHOBaHMH Ha igeHTH(]IKalil BXiAHUX MOTOKIB,
MOB’SI3aHUX 3 KOXHUM 3 MOJEJIbOBAHUX OJUHUYHUX
mporeciB. [ls cnpoba Moxxe OyTu 3poOieHa Ha OCHOBI
310paHKX JaHHUX 110 KOHKPETHY BUPOOHMYOMY MaiijaHdu-
Ky a0 Ha OCHOBI JTaHHX 3 OITyOJIiKOBaHUX IKepen. Merta
moJsirae B imeHTH(iKamii HAWOUTBII BasKIMBHX BXIiITHUX
MTOTOKIB, TTOB’SI3aHAUX 3 KOXHUM OJUHHIHIM MPOIIECOM.

BxinHi Ta BHUXiZHI MMOTOKW 3a3BUYall TPYMyIOTH Ha
MaTepialbHi TIOTOKH — BUTpaTa CHPOBHHU HA Pi3HHUX €Ta-
axX KUTTEBOTO IUKIY MPOAYKTY, 1 CHEPTeTHYHI IIOTOKH —
BUTpaTH €HEPropecypciB Ha PI3HUX CTAJISIX >KUTTEBOTO
LUKy Y4 OIlIHKA BXiJHUX Ta BUXIJHHUX MMOTOKIB B €HEpre-
THYHHUX oxuHUIsX [9-10].

BusiBiieHHs Ta OLliHKAa €HEPreTHYHHUX TOTOKIB B eTa-
nax )HUTTEBOTO UKy € HEBIJ]'€MHOI YaCTUHOIO METO/IiB
OIIHKMA BIUIMBY. 3a3BHuail HaHOiIbIII BUTpATH CHEpIre-
TUYHUX  PECYpCiB  TPOTATOM  JKATTEBOTO  IHKITY
BiIOyBaIOThCS Ha €Tall BHPOOHHITBA IMPOAYKTY. Tomy
MU TIPOTIOHYEMO OIIHIOBAaTH €HEPTeTUIHI TOTOKH caMe Ha
eTarli BUTOTOBJICHHS IPOIYKTY.

Jns  iHBeHTapm3amii OJWHUYHUX EHEPreTUIHUX
MTOTOKIB TIPOMOHYEMO BHUKOPUCTATH TaK 3BaHy IIOBHY
€HEeProEMHICTb TIPOJYKTY.

IToBHA eHEProEMHICTh MPOAYKTY. [I0OBHA eHEproem-
HICTBh MIPOJYKTY BPaXxOBYE BUTPATH €HEPrOHOCIIB, siKi Oy-
JIM BUKOPHUCTaHI NPH BUNOOYTKY CHPOBHHH, BUTOTOBJICH-
HI TPOJYKTY, EHEPrOEMHICTh OCHOBHHX BHPOOHHYHX
(OHIIB, CHEPTOEMHICTh BIATBOPEHHS poOOYOi CHIIH IIif
Yyac BUPOOHUIITBA NPOAYKTY, & TAKOX €HEPrOEMHICTH 3a-
XO/IiB, SIKI TIOB’13aHi 3 OXOPOHOI0 HAaBKOJHIIHBOTO Cepe-
JIOBHINIA B MIPOIleCi BUPOOHUNTBA. Y BiJIOBITHOCTI 3 UM
TIOBHA EHEPrOEMHICTD MPOAYKIIi pO3paxoBYeThCS 3a Ha-
CTYMHOO 3anexHictio [11-12]:

e=¢e, +e, +€e; +6, +¢& (1)
Jie € — TIOBHA €HEPrOEMHICTh MPOAYKIIii, 10 BUMIPIOETHCS
y Merajpkoyisix Ha HatypanbHy onuHumoo (HO) Bumipy
mpoaykry, M/Ix/HO nponyxry;
€, — IOBHA EHEPrOEMHICTb EHEPropecypciB, HEOOXITHNUX
JU1s1 BApOOHMITBA 1postykTy, MJLx/HO npoxyxry;

€, — TIOBHAa CHEPrOEMHICTb BHXIJHOI HPOIYKIII,
CHUpPOBHHHU Ta MaTepialliB, HEOOXiTHUX Ui BHPOOHHIITBA
npoxykry, MJIxx/HO nponykry;
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ef — IIOBHaA eHepl"0€MHiCTL OCHOBHHX BI/Ip06HI/I‘{I/IX

(oHIIB, aMOPTHU30BAHUX ITiJ] YaC BUPOOHUIITBA MIPOIYKTY,
M/Ix/HO mponyxry;

€y— TOBHA EHEPrOEMHICTb BIATBOPEHHS pPoOOYOi
CWJIY Tij1 yac BUPOOHUITBA poaykTy, M/x/HO npomyk-
Ty,

€, — NMOBHA EHEPIrOEMHICTh OXOPOHH HABKOJHUIIHBO-
0 CepeloBHINA T dac
M/Ix/HO mpoxaykry.

[ToBHa eHEproeMHICTh EHEPropecypciB, HEOOXiTHUX
Oe3rnocepeHbO Ui BUPOOHMITBA IPOAYKTY, €, Y Me-

BUPOOHHULTBA IPOAYKTY,

rajpKoyJsiX Ha HaTypajlbHY OJHMHHIO BUMIPY NPOIYKTY
00YHCITIOIOTH 32 (HOPMYIIOIO:
e =€, +6€ +€e.+€ (2)

Jie €, — NOBHA CHEPTOEMHICTH CHEPrOpPECypCiB, WIO iX

BUTpavyarTh 0e3M0cepeIHbO Uil BAPOOHUITBA IPOIYKTY,
M/Ix/HO nponykry;

€, — TOBHA €HEProEMHICTh €Hepropecypcis, IO iX
BUTPAYalOTh HA TPAHCHOPTYBaHHS BUXITHOI MpOIyKUii,
cupoBUHH Ta MaTepiani, MIx/HO nponykry;

€, — 3HIDKCHHS ITOBHOI €HEpro€MHOCTI TIPOAYKTY 32
paxyHOK BUKOPHCTaHHSI YTBOPEHUX IIiJ1 4ac BUPOOHHUIITBA
NpOIyKTy roptounx Biaxoais, M/x/HO nponykry;

€; — IIPUPICT IIOBHOI €HEPrOEMHOCTI, 00yMOBIEHUI
iMnoprom enepropecypcis, M/ x/HO nponykry.

[ToBHa eHEPro€EMHICTh €Hepropecypcis, MO X BUT-
pauaroTh 0Oe3mocepeqHbO Uil BUPOOHUITBA IPOAYKTY,
e, y Merampkoymsix Ha HO Bumipy npozaykry oG4mcitio-

I0Th 32 HACTYITHOIO 3aJICKHICTIO:
’ !
e, =Ze by +Zia b 3)

Uis
Iie S — IHJEKC BHIY CHEPTOPECYpCiB;
€, — [OBHa  EHEPrOEMHICTbH
enepropecypcis, MJIx/HO nponykry;

buS — MUTOMI BHTpaTH S-TO BHAY €HEPropecypciB B

S-——T0 BUY

ocHOBHOMY BUpoOHUITBI, MJ[>k/HO mponykry;
i — iHIeKC BHUIY HOTIOMIYKHOTO BUPOOHHIITBA;

’

ay, - NOHTOMI BHTpPAaTH I-T0 BHAY HPOAYKLil
JIOTIOMDKHOTO BUPOOHMIITBA, HO HPOIYKIIT
nonomikHoro Bupoouunrsa / HO nponykry;

bl'JiS — NHUTOMI BUTPATH S-TO BHUJy €HEpPropecypcis
HA BUPOOHHITBO I-T0 BHAY JOMOMIDKHOI MPOIYKIIii,
M/Ix/HO nponykry.

[loBHa eHEProeMHICTh €Hepropecypcis, MO X BUT-
padaroTh Ha TPAHCIOPTYBAaHHS BHXIJHOI NMPOAYKLIi, CH-
POBHHHU Ta MarepialiB, €, y Meramxoyiix Ha HO Bumipy
MIPOYKTY OOYHCITIOITH 32 OPMYIIOL0:

et = Zza’[ij etij ' (4)
i
ne |i— iHIeKC By BHXiJHOI MPOIYKIii, CHPOBHHH Ta
MaTepianis;
j — IHIEKC BHIY TPAHCIIOPTY;

HHITBA OJVMHHUII OPOAYKTY, j-MM BHIOM TPAHCIIOPTY, T—
kM/HO nponykry;

&;; — moBHa CHEPTrOEMHICTh TPAHCIIOPTYBAHHS i-T'0

BHIly BUXITHOT MPOMYKIi, CHPOBHHH Ta MarepiajiB j-uMm
BHIOM TpaHCTOpTy, MJIK/T—KM.

3HW)KEHHSI TTIOBHOI €HEPrOEMHOCTI MPOAYKTY 3a pa-
XYHOK BUKOPHCTAaHHS YTBOPEHHX IIiJ] 4ac BHPOOHHUIITBA
NPOYKTY TOPIOYUX BiIXOAiB, €, y Merajxkoynix Ha HO
BUMIpY  TPOAYKTY
3aJIEXKHICTIO:

OOYHCITIOIOTE 32  HACTYIHOIO

e =2Za,€; (5)
ne ag — 00CST TOPIOYHX BIIXOZIB i-TO BHIY, YTBOPEHHX Mif

yac BUpoOHULITBA ouHAMLI npoykuii, T/HO npoaykry;

eq — 3HWIKCHHS [TOBHO1 CHEPTOEMHOCT1 HPOAYKTY 34

paxyHOK YTBOPEHOi MWiJ Yac BUPOOHMITBA TNPOAYKTY
OJTMHHUIII TOPIOYUX BIAXOIB i-ro BULy, MJIx/T.

[Ipupict TOBHOI EHEPrOEMHOCTI, OOYMOBJICHUM
IMIIOPTOM E€HEPropecypciB, £ y Meramkoyasx Ha HO
BHMIpY IIPOIYKTY OOYUCITIOIOTH 32 (POpMYIIor0:

g :ZsbiS [vis l+kts e\,—es] (6)
ae bis — 3HWKCHHA DUTOMHX BWTpPaT BJIACHUX
eHepropecypciB  S-ro BHUIY, OOyMOBJEHE IMIIOPTOM

enepropecypcis, MJIx/HO npoaykry;

Vi, — 3aTpaTH BamlOTH Ha IMIOPT S-TO BUAY
€HEepropecypciB, HEOOXiMHUX i BUPOOHHUIITBA OJMHHUIL
npoaykry y.o./HO nponykry;

kts — KoeilieHT BTpAT MiJi 4ac TPAHCIIOPTYBAHHS

S-TO BHJLy EHEPropecypciB, BiTHOCHI OJMHUII;

€, — IIOBHAa €HEProeMHICTb BaloTH, MJK/rpoosi
OJIUHUIIL;

€ —
eHepropecypcis, MJIx/HO mpoayxTy.

[ToBHa eHeproeMHICTh BUXiJHOT NPOIYKII, CHPOBH-
HH Ta MaTepiaiB, HEOOXITHUX I BUPOOHHUIITBA MPOIYK-
Ty, €m y MJIx Ha HO BuMipy IpOAyKTy OOUHCIIOIOTH 3a
dhopmysioro:

[IOBHA €HEeProEMHICTb S-ro BULY

€mn =€my +em +Ew, @)

ae €y, — MOBHA CHEPrOEMHICTh BITYM3HSIHUAX BHXIiTHOT

MPOAYKIIil, CHDOBHHHU Ta MaTepialiiB, HCOOXITHUX IS BU-
poOHunTBa ouHULI poaykuii, M/x/HO nponykry;

€y, — HOBHA CHEPrOEMHICTh BUXITHOI IPOJIYKIIil, CHpPO-
BUHH Ta MaTepiajiB, 0 IMIOPTYIOTHCS, HEOOXITHUX IS BU-
pobHwmITBa otuHML Tipoxaykiii, MJIx/HO mpoxykry;

€, — 3HIKCHHsI MOBHOI €HEPrOEMHOCTI MPOIYKTY
32 paxyHOK BHKOPHCTaHHsS YTBOPEHHHUX IiJ 4ac BHPOO-
HUITBA OJMHUII TPOAYKIii HETOPIOYUX BiIXOIIB,
M/Ix/HO npoxykry.

[loBHa eHEProeMHICTh OCHOBHHX BHPOOHHYHX
(oHIIB, aMOPTHU30BAHUX IIiJ] YaC BUPOOHUIITBA MIPOIYKTY,
e;y MIx/HO Bumipy HNpoayKTy pO3paxoBYIOTh 3a Ha-

iw

atij — ofcsAr mepeBe3eHb BUXITHOT MPOAYKILl, CHPO-  CTYIHOIO 3aJICXKHICTIO!
BUHM Ta MarepiaiiB i-ro BHIY, HEOOXiIHMX U1 BHPOO- €+ :ziafiefi ' (8)
Bicnuk Hayionanornoz2o mexuiunozo ynieepcumemy « XI111»
Cepis: Ximis, ximiuna mexuonozis ma exonozis, Ne 35(1311), 2018 5



ISSN 2079-0821

ne | — iHIeKC BHIY OCHOBHOI'O BUPOOHHYOIO (hOHLIY;

ag, — obcsr i-TO BHJY OCHOBHOTO BHPOOHHYOTO
¢orny (OB®D), amopTH30BaHOTO T Yac BHPOOHHIITBA
npoxykry, HO OB®/HO npoanykry;

€y, — HOBHA €HEProEMHICTh OCHOBHOTO BHPOOHHYO-
ro ¢ouay i-ro Buny, MJ/Ix/HO OB®.

[loBHa eHEpProeMHiCTh BIATBOPEHHS POOOYOl CHIM
mig uyac BUpPOOHMITBAa Hpoaykry, €, y MJbkx Ha
HatypanpHi oamuumi (HO) BuMipy mpoaykTy oOumciro-
I0Tb 3a (POPMYIIO0:

ey =8, 9)
Je @, — IUTOMI TPYJOBUTPATU Ha BUPOOHMITBO MPOAYK-
Ty, 3 ypaxyBaHHSIM OIUIaTH Ipaui B ramysi, joa.-ror/HO

NPOAYKTY;
e — [MOBHA CHEPrOEMHICTh TPYAOBUTpAT,
M Ix/1r01.-TO 1.

[loBHa EHEPrOEMHICTE OXOPOHH HAaBKOJHULIHBOTO
HPUPOIHOTO CEPEAOBHINA Bijl IIKIIUBOTO BILUIMBY HEIO-
BOPOTHHUX BifIXOZiB BHpOOHHITBa, €, y MJ/Ix na HO
BUMIpPY NPOAYKTY PO3PaXOBYEMO 32 3AJICHKHICTIO:

€e =28 €y - (10)

e aei — Koe(illi€HT yTBOPEHHS HEMOBOPOTHUX BiIXOJIiB

BUpOOHULTBA i-ro Buay, T/HO mponykry;
€, — TOBHA €HEProEMHICTh YCYHEHHsI HacCIIi/IKiB He-

TaTUBHOTO BIUIMBY Ha HaBKOJIUIIHE IPUPOIHE CEPEIOBH-
Ile TOHH HETIOBOPOTHHX BIJIXOMiB BHUPOOHHIITBA I-TO BH-
ny, MIx/T.

[HIEKCH OIIHKK €HePrOEMHOCTI POayKTy. s Mo-
JKIIMBOCTI OI[IHKKM EHEPrOEMHOCTI OXOPOHH HABKOJHII-
HBOTO CEPEIOBHIIA, CHEPrOpPEeCypCiB Ta BUXITHOT MPOIY-
KIii, CHPOBHHH i MaTepialliB, IIPOIIOHYEMO PO3paxyBaTh
BiNOBiTHI 0€3pO3MipHi iHACKCHI MOKa3HUKU 3a HACTYII-
HumH 3anekaoctsamu (11)—(13):

ee
e—e
e

JECE = (11)

ge Jgcg— IHAEKC €HEProEMHOCTI OXOPOHH HABKOJIMII-

HBOI'0 CEpeHOBHIIA mpag yac BI/Ip06HI/I]_ITBa IIPOAYKTY

(amra. Index of Energy Capacity of the Environment).
el’

e—e

Jece = (12)

ge Jgcg — IHIGKC EHEpProeMHOCTI €HEepropecypcis,
HEOOXiMHUX ISt BUPOOHHITBA mpoaykty (anri. Index of
Energy Capacity of Energy Resources).
e
—, (13)
e—en

Jecp =

e Jepcp — IHIEKC €HEpProeMHOCTI BMXIJHOI MpPOJYKIi,

CHUPOBHHH Ta MaTepiaiiB, HCOOXIIHUX JUIsI BUPOOHHUIITBA
npoaykry (anri. Index of Energy Capacity of Product).

3a I0IIOMOTO0I0 PO3POOICHNUX 1HAEKCIB MPOIOHYEMO

pamKyBaTH PiBEHb €HEPTOEMHOCTI 3TiIHO MIKAIN HABEJICHOI B

Tab1. 1 mo KOXHIN 3 TPHOX CKIIATOBUX. €HEPrOEMHOCTI OXO-

€HepropecypciB Ta EHEProEMHOCTI Ha TPAHCIIOPTYBAHHS
BUXIiTHOI IIPOAYKIIii, CHPOBHHH Ta MaTepiajliB.
Tabuirs 1 — 3anexHicTs 3HAYCHHS iHACKCIB J; Bix piBHA

E€HEPrOEMHOCTI
Benuuuna inoexcy Pigenv enepeoemmnocmi
eHnepaoeMHOCI npooOyKmy
0<J;<0,2 Hy’Ke HU3BKHI
0,2<J;<0,4 HU3BKHH
0,4<J;<0,6 cepeHii
0,6<J;<0,8 BUCOKHIA
0,8<J; <1 Iy’Ke BUCOKUM

3rigao Tab6mn. 1, GiMeIIOMY 3HAUCHHIO IHACKCY €HEep-
TOEMHOCTI Bi[IIOBiJa€ BUIIA €HEPTOEMHICTh MPOIYKTY 3a
I-0I0 CKJIQJIOBOIO.

YHitapHull iHAEKC BUPOOHMUOi eHeproeMHocTi. Ha
OCHOBI BUIIE HABE/ICHUX 1HJCKCHUX MOKa3HHUKIB pO3paxy-
€MO y3araJlbHEeHUH 1HIEKC €HEeproeMHOCTI MPOIYKIII SK
y3arajibHeHy (YHKIi0 OaxaHOCTi ['apiHrTOHA 1HIEKCIB
€HEPrOEMHOCTI OXOPOHM HAaBKOJMIIHBOTO CEpEOBHUINA,
E€HEPrOEMHOCTI €HEPropecypciB Ta eHEPrOEMHOCTI BHXIi-
HOI MIPOAYKIIii, CHDOBHHH Ta MaTepiaiB:

Jent :§/JECE‘JECG‘JECP ; (14)
ne Jgyt — IHIEKC eHeproeMHOCTI MpoAyKTy (aHTI. Index
of Energy Intensity of Product System).

OTprMaHe 3HAuYeHHs IHJIEKCY EHEeproeMHOCTI
npoxyknii Jgny 3@ gomomororo (GyHKmii OajkaHOCTI
lapiarrona nepeBoaMMO A0 CTaHAAPTHOI O€3po3MipHOT
mkanmu OakaHocTi Big 0 mo 1 i oTpuMyeMo yHITapHHN
IHJIeKC BUPOOHHYOI €HEeProEMHOCTI MPOXYKLIHHOI cHucTe-
MH:

(15)

BUPOOHHUYOT

Inre =€Xp —exp a—PB-Jeyt

ne INRe — YHITapHHR 1HJIEKC
eneproemuocti (anrn. Unitary Index of Industrial Energy
Intensity);

o Ta § — emnipu4Hi KoedilieHTH.

IIxaya a1 BUSHAUYCHHS BUPOOHUYOI SHEPrOEMHOCTI
MPOAYKTY B 3aJEXKHOCTI BiA 3HAYEHHS YHITApPHOTO

iHOeKCcy BHUPOOHMYOI €HEProeMHOCTI |y\grg HaBeleHa B
Ta0m. 2.

Tabmums 2 — 3anexHicTs 3HaueHHs | NRG Bid piBHS

€HEPrOEMHOCTI

Bemmanna innexcy |ygg | PiBens eneproemmocti mpoayxry

0<Iyreg <0,2 Iy’Ke HU3bKAN

0,2<I\rg <0,4 HU3bKHH
0,4<1lyre <0,6 cepeHiit
0,6 <lygg <0,8 BHCOKHIT

0,8<Iyge <1 Jly’Ke BUCOKHIA

POHM  HABKONMIIHBOTO  CEPEIOBHIN,  CHEPrOEMHOCTI
Bicnux Hayionanvrnoeo mexuiunoeo ynigepcumemy « X111y
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OTpuMaHuid  yHITApHUH  1HIEKC  BHPOOHHUYOL
eHeproeMHocTi nexurs y Mmexax 0<Iygg <1. Ilpum

1IbOMY OiNBIIOMY 3HAYEHHIO iHAEKCY |ygrg BiATNOBiTAE

BUIIA €HEPTOEMHICTB TPOAYKTY.

BucHoBku. OIliHKa XHUTTEBOTO IMKIYy BHHHUKIA K
HiHHUHA 1HCTPYMEHT MIATPUMKH NPUHHATTSA pIlleHb SK
JUIsl KEPIBHUKIB JIepKaBHUX YCTaHOB, KOTPI BiJMOBIIAIOTH
3a peryJroBaHHs Ta HOPMYBaHHS IPHPOIOKOPUCTYBaHHS,
TaK 1 JJI TPOMHUCIIOBOCTI, B OLIHI[I HETATUBHUX BIUIMBIB
Ha HaBKOJIMIIHE CEpEJOBUINE IIEBHOTO NPOJYKTY abo
npouecy. Llielo eBONOLi€0 Y CBITOCIPUHHSTTI KEPYIOTh
Tpu pywii. Ilo-mepme, BinOyBaeTbesi pyx Jep>KaBHUX
HOpPM Ta 3aKOHOJABUMX AKTiB y HANPIMKY «ITiI3BITHOCTI
KHUTTEBOTO NUKITY». Lle Mae Ha yBas3i, o BUPOOHUK Hece
BiNOBIJANFHICTD HE JIMIIE 3a MPSIMAN BIUTUB BHPOOHUII-
TBa Ha HABKOJIMIIHE MPUPOTHE CEPEIOBUIIE, ale i 3a He-
TaTUBHUM BIUIMB, TIOB’S3aHUH 13 BHKOPHCTAHIMH
BXIIHUMH MaTepialbHAMH IMOTOKaMH IIiJl 9ac BUPOOHUII-
TBAa, TPAaHCIOPTYBAHHSIM, BUKOPHCTaHHSIM IPOAYKTY Ta
3aXOPOHEHHSM MPOAYKIIIT 10 3aBeplieHi Jyacy ii KOpHUCHO-
ro BuKopucTaHHs. [lo-apyre, Oi3Hec Oepe yd4acTh Yy
JMOOPOBUTBHUX 1HIIIATHBAX, SKi MICTSITh €Tald OIHKH
KHUTTEBOTO IMKIY Ta KOMIIOHEHTH YIPaBIIiHHA HPOIYK-
ToM. BOHU BKIIFOUAIOTh, HAIIPUKIIAMA, CTaHAApTH cepii ISO
14000 ta [Iporpamy BiAmoBigambHOTO 3aXHCTy (aHTI. Re-
sponsible  Care  Program)  Acomiamii  XiMIi9HHX
BUpOOHMKIB. Bce 1me chopsmMoBaHe Ha CHPHUSIHHS
MOCTIHHOMY BJJOCKOHAJICHHIO 3aBISKH KpalliM CHCTEMaM
YIpaBIiHHA HAaBKOJMIOHIM cepenoBuiieM. [lo—Tpere,
€KOJIOTIYHa «IlepeBara» crajila KpUTEpieM SIK Ha CIIOXHB-
YMX 3aXiJHAX PUHKAaX, Tak 1 BiIOWIach Ha JEPIKABHUX
3aKyIiBeNbHUX TPHHIUIAX PO3BUHYTHX KpaiH. Pasom 3
LM, METOJaM OIIIHKU >KUTTEBOTO LUKIy HaJIalldl LEeH-
TpaJbHY pOJIb SK IHCTPYMEHTY JUIsSl BUSIBJICHHS HETraTHB-
HHUX BIUIMBIB SIK caMol NpojayKuii, Tak 1 marepiaiis, 3
SIKHX BOHA BUPOOJISIFOTHCSL.

B pamkax KoHIeNMmii OiHKK )XHUTTEBOTO IUKITY MPO-
JIYKTy 3alpOIIOHOBaHA HAMH METO/IMKa BU3HAYEHHS PiBHS
BUPOOHHYOI  E€HEPrOEMHOCTI  JIO3BOJISIE  BpaxyBaTH
OUTBIICTP OCHOBHUX OJMHUYHUX CHEPTETHYHHX MOTOKIB
Ha eTari BUpOOHHITBa MPpoaAyKTy. EHepreTnuHa ckianosa
€ ayxe BaromuM (aktopom Ha etari BUpoOHMITBA. OT-
pUMaHMi IHAEKCHUH MOKa3HHMK J03BOJHThH MOPIBHIOBATH
pi3Hi  mponayKuiifiHi  cucTeMH  3a  piBHEM  IX
E€HEeProepeKTUBHOCTI, Ta 3a JIONMOMOTOI0 aHAi3Yy OJUHHIY-
HUX EHEepPreTHMYHHUX IIOTOKIB JO3BOJUTH IMPOBOJHUTH
ONTHMI3allil0 BHPOOHWITBA Ta 3HAXOAWTH JIAHKU
MOTEHLIITHO NMPUAATHI JJIs1 3MEHIIEHHS! PiBHS €HEPrOBUT-
par. 3 oy Ha Te, 0 €HeProOIIaaHICT 1€ BaXIIUBHNA
HampsiIMOK ~ MOJIEpHi3allii Ta PpO3BHTKY YKpaiHCBKOI
€KOHOMIKH, BUKOPUCTAHHSI TaKMX 1HJEKCHUX MOKA3HUKIB
B paMKax OILIIHKH XXUTTEBOT'O LUKITY TPOAYKTY AO3BOJHTH
JIOCATTH MaKCHMAJIbHOI €KOHOMII MaTepiallbHUX pecypciB
32 paxyHOK 3MEHILIEHHS BHUKOPHCTaHHS  JOPOTHX
€HEeproHOCIiB Ha eTari BUPOOHMIITBA TPOAYKTY.

Cnmucok jitepatypn

1. Bengtor B. 1., Komapucta b. M., bBongapenko O. C. 3Benena MeTo0-

KMXT-2014: 36ipuux Hayk. cTaTedl 4-1 MDKHAp. HayK.-TIPAKT.
xou¢. Kuis: HTYV «KIII». 2014. C. 245-250.

2. 1SO 14040:2006. Environmental management. Life cycle assessment.
Principles and framework. Second edition 2006. Switzerland. 20 p.

3. Komapucra b. M., Berror B. I. AlropuT™ OLIHKH BIUTUBY )XHUTTEBO-
ro ity nponykry. III BeeykpaiHcbka HayKOBO—TIpaKTH4HA KOH-
(epeHIist «AKTyanbHI IPoOIeMH HayKOBO—TIPOMICIOBOIO KOMILIE-
Kcy perioniBy. 18-24 ksitus 2017 p. Py6ixkne. C. 42-45.

4. Benmior B. 1., Komapucra b. M. Exonoriunuii KOHTPOJIb y )KHTTEBOMY
UK IpoaykTy. V. MiKHapOoiHa HayKOBO—TIPaKTHYHA KOH(EpeH-
1ist «IHHOBaWLifiHI NUIAXM MOJEpHi3alil 0a30BHX ramy3eil HpoMHC-
JIOBOCTI, €HEPro- i pecypcocOepeKeHHs, 0XOPOHa HABKOJIUIIHBOTO
mpupomHOro cepemosuma». 23-24 OGepesus 2016 p. Xapkis.
C. 89-91.

5. llpockypuun O. A., Komapucrtas b. H., benmtor B. U., [lembsiHo-
Ba O. O. Hcnonp3oBanue meroma MonTe-Kapio mist OLeHKH Biivsi-
HHS KU3HEHHOT'O LIUKJIA IPOJYKTa Ha COCTOSIHHE BOAHBIX OOBEKTOB.
30ipHUK MaTepiajiB 3BITHOI HAyKOBO-MPAKTHYHOI KoH(epeHwii JIy-
raHCHKOT'O HAL[IOHAIBHOIO arpapHoro yHisepcurery. 20-23 moToro
2018 p. XapkiB, «Crunbha tunorpadis». 2018. C. 254-256.

6. ICTY ISO 14040:2013. Exomoriune ynpasmiass. OUiHIOBaHHS JKHT-
TeBOro mukiy. [puxummm Ta crpykrypa (ISO 14040:2006, IDT) /
Odiu. Bua. K.: TOB «bropo Mixnapoanoi Ceptudikamiin. 2013.
23 c. (HaionanbHuii cTaHgapT YKpaiHm).

7. Komapucra b. M., benator B. 1. Bu3HaueHHs e)eKTHBHOCTI BUKOPHC-
TaHHS NPUPOJHMUX PECypCiB B MEXaX OLIHKH BIUIUBY >KHTTEBOTO
LUKy mpoaykry. 36ipka Te3 momosigeir XVII MixHapoaHoi Hayk.-
pakTHd. KoH(. CTyx., acm. Ta mMoi. BueHunx «Ekomnoris. Jlroanna.
CycninbsctBoy. 21-23 tpaBus 2014 p. Kuis / Vkiaa. [I.E. Benatos.
K.: HTYV «KIIl». 2014. C. 96-98.

8. Komapucra b. M., Benator B. 1. Ouinka pecypcoeeKTHBHOCTI BUPO-
OnuuTBa npoxykty. VI BeeykpaiHchkuid 3’34 €KOIOriB 3 MiXHa-
poasoro ywactio. (ECOLOGY-2017). 30ipHMK HAayKOBHUX IIpallb.
20-22 Bepecns 2017 p. Binnmr: BHTY. 2017. C. 135.

9. Komarysta Bohdana, Bendiuh Vladyslav. Determining the level of re-
sources savings of the product life cycle. Environmental problems.
Vol. 2, No. 4. 2017. P. 195-198.

10. Komapucra b. M., Bermror B.1. BuzHauenns pecypcoeeKTHBHOCTI 3
pukopuctanusiM MIPS-anamizy y JKHTT€BOMY LHKII MPOLYKTY.
Kommr’roTepHe MozenroBaHHSA B XiMil Ta TEXHONOTISX i cHCTeMax
cranoro po3BuUTky — KMXT-2018: 36ipauk HaykoBux crareii llloc-
Toi MikHap. HayK.—TpakT. KoH(. Kuis: KIII im. Irops Cikopcbkoro.
2018. C. 61-64.

11. ACTY 3682-98 (I'OCT 30583-98). Meronuka BU3HaYE€HHS MOBHOT
€HEeProeMHOCTI MPOAYKIIii, pobiT Ta mociyr. Beex. 1999-01-01. K.:
Jepxcranmapt Yxpaian. 1998. 11 c. (Mixaep:xaBHHIA CTaHAAPT).

12. TOCT P 51750-2001 Mertoauka omnpeaeNneH s SHEProeMKOCTH TIPH
MIPOM3BOAICTBE MPOAYKIMM H OKA3aHWH YCIYT B TEXHOJOTHYECKHX
9HepreTHyeckux cucteMax. Been. 2001-05-21. M.: UTTK H3nate-
necTBO cTanaapToB. 2004. 148 c. (Ioccrannmapt Poccun).

References (transliterated)

1.Bendiuh V. I,  KomarystaB. M., Bondarenko O.S.  Zvedena
metodolohiia otsinky vplyvu zhyttievoho tsyklu produktu
[Consolidated methodology for assessing the impact of product
lifecycle] Komp’iuterne modeliuvannia v khimii, tekhnolohiiakh i
systemakh staloho rozvytku — KMKhT-2014 [Computer modeling
for chemistry, technologies and sustainable development systems]:
Zbirnyk nauk. statei 4-i mizhnar. nauk.—prakt. konf [Collection of
scientific papers of the 4th international scientific and practical
conference]. Kyiv: NTUU «KPI». 2014, pp. 245-250.

2. 1SO 14040:2006. Environmental management. Life cycle assessment.
Principles and framework. Second edition 2006. Switzerland. 20 p.

3. Komarysta B. M., Bendiuh V. I. Alhorytm otsinky vplyvu zhyttievoho
tsyklu produktu [An algorithm for lifecycle impact assessing of a
product]. Il Vseukrainska naukovo—praktychna konferentsiia
«Aktualni problemy naukovo—promyslovoho kompleksu rehioniv»
[N All-Ukrainian Scientific and Practical Conference «Actual
Problems of the Scientific—Industrial Complex of the Regionsy].
April 17-24, 2017. Rubizhne, pp. 42-45.

4. Bendiuh V. I., Komarysta B. M. Ekolohichnyi kontrol u zhyttievomu
tsykli produktu [Environmental control in the lifecycle of the
product] V Mizhnarodna naukovo—praktychna Kkonferentsiia

1 1 2 e . . .. .
JIOTisl OUIHKH BIUIMBY JKHMTTEBOTO IMKIY MpoaykTy. Komm rorepre «Innovatsiini ~ shliakhy =~ modernizatsii ~ bazovykh  haluzei
MO/ICITIOBAHHS B XiMii, TEXHOJIOTISX 1 CHCTEMax CTaJoro po3BUTKY —
Bicnuk Hayionanornoz2o mexuiunozo ynieepcumemy « XI111»
Cepis: Ximis, ximiuna mexuonozis ma exonozis, Ne 35(1311), 2018 7



ISSN 2079-0821

promyslovosti, enerho- i  resursosberezhennia,  okhorona
navkolyshnoho pryrodnoho seredovyshcha» [V International
Scientific and Practical Conference «Innovative Ways of
Modernization of Basic Industries, Energy and Resource Saving,
Environmental Protection»]. March 23-24, 2016. Kharkiv, pp. 89—
91.

5. Proskurnin O. A., Komaristaja B. N., Bendjug V.l., Dem’jano-

va 0. O. Ispol’zovanie metoda Monte—Karlo dlja ocenki vlijanija
zhiznennogo cikla produkta na sostojanie vodnyh objektov [Using
the Monte Carlo method to assess of the product lifecycle impact on
the state of water bodies]. Sbornik materialov otchetnoj nauchno—
prakticheskoj konferencii Luganskogo nacional’nogo agrarnogo
universiteta [Collection of materials of the report scientific—
practical conference of the Lugansk National Agrarian University].
February 20-23, 2018. Kharkiv, «Stil’na tipografija». 2018, pp.
254-256.

6. DSTU ISO 14040:2013. Ekolohichne upravlinnia. Otsiniuvannia

zhyttievoho tsyklu. Pryntsypy ta struktura (ISO 14040:2006, IDT)
[Environmental management. Lifecycle assessment. Principles and
structure]. Ofits. vyd.— K. TOV «Biuro Mizhnarodnoi
Sertyfikatsii», 2013. 23 p.— (Natsionalnyi standart Ukrainy
[National standard of Ukraine]).

7. Komarysta B. M., Bendiuh V. I. Vyznachennia efektyvnosti vykorys-

tannia pryrodnykh resursiv v mezhakh otsinky vplyvu zhyttievoho
tsyklu produktu [Determining the effectiveness of using natural
resources within the assessment of the lifecycle impact of the
product]. Zbirka tez dopovidei XVII Mizhnarodnoi nauk.-praktych.
konf. stud., asp. ta mol. vchenykh «Ekolohiia. Liudyna. Suspilstvo»
[Collection of Abstracts of the XVII International Scientific and
Practical Conference of Students, Postgraduates and Young
Scientists "Ecology. Human. Society"]. May 21-23, 2014. Kyiv /
Uklad. D.E. Benatov. K.: NTUU «KPI». 2014, pp. 96-98.

manufacturing of a product]. VI Vseukrainskyi z’izd ekolohiv z
mizhnarodnoiu uchastiu. (ECOLOGY-2017). Zbirnyk naukovykh
prats [VI All-Ukrainian Congress of Ecologists with International
Participation. (ECOLOGY-2017). Collection of scientific works].
September 2022, 2017. Vinnytsia: VNTU. 2017, p. 135.

9. Komarysta Bohdana, Bendiuh Vladyslav. Determining the level of

resources savings of the product life cycle. Environmental
problems. Vol. 2, No. 4. 2017, pp. 195-198.

10. Komarysta B. M., Bendiuh V. I. Vyznachennia resursoefektyvnosti z

vykorystanniam MIPS-analizu u zhyttievomu tsykli produktu
[Determining resource efficiency using MIPS analysis in the
product lifecycle]. Komp’iuterne modeliuvannia v khimii ta
tekhnolohiiakh i systemakh staloho rozvytku — KMKhT-2018
[Computer modeling for chemistry, technologies and sustainable
development systems]. Zbirnyk naukovykh statei Shostoi mizhnar.
nauk.—prakt. konf. [Collection of scientific papers of the 6th
international scientific and practical conference]. Kyiv. “Igor
Sikorsky Kyiv Polytechnic Institute”. 2018, pp. 61-64.

11. DSTU 3682-98 (HOST 30583-98). Metodyka vyznachennia povnoi

enerhoiemnosti  produktsii, robit ta posluh [Methodology for
determining the total energy intensity of products, works and
services]. Vved. 1999 01-01. K.: Derzhstandart Ukrainy. 1998, 11
p. (Mizhderzhavnyi standard [Interstate standard]).

12. GOST R 51750-2001 Metodika opredelenija jenergoemkosti pri

proizvodstve produkcii i okazanii uslug v tehnologicheskih
jenergeticheskih sistemah [Method of determining energy intensity
in the manufacturing of products and services in technological
energy systems]. Vved. 2001-05-21. M.: IPK lzdatel’stvo
standartov, 2004, 148 p. (Gosstandart Rossii [State standard of
Russia]).

Haoiviwna (received) 20.10.2018

8. Komarysta B. M.,  Bendiuh V. 1l.  Otsinka  resursoefektyvnosti
vyrobnytstva produktu [Estimation of resource efficiency of

Bioomocmi npo asmopis | Ceedenusn 06 asmopax | About the Authors

Benoroz Bnaoucnae lIeanosuu (benorwz Bnaoucnae Heanosuu, Bendiuh Vladyslav Yvanovych) — kangunar tex-
HIYHAX HayK, JOICHT, HarioHanpHUI TeXHIYHHN yHiBepcuTeT YKpaiHu «KWiBCHKUH MONITEXHIYHUN 1HCTUTYT iMEHI
Iropss Cixopcbkoroy», momeHT Kadeapu KiOSpHETHKH XiMiKO—TeXHONOTiYHUX mporeciB; M. KuiB, Ykpaina; ORCID:
https://orcid.org/0000-0003-3295-4637; e-mail: Vladys77@gmail.com

Komapucma Bozoana Mukonaiena (Komapucmas Bozoana Huxonaesna, Komarysta Bohdana Mykolaivna) —
KaHIuJaT TeXHIYHUX HayK, HaiioHaipHMH TexHiYHMH yHiBepcuteT YkpaiHu «KWIBCBKMN MOJITEXHIYHUH IHCTUTYT
iMeHi Irops Cikopcbkoroy», crapiiuii BHKIIaJad Kadeapu KiOepHEeTHKH XIMIKO—TEXHOJIOTIYHMX TpoleciB; M. Kuis,
VYkpaina; ORCID: https://orcid.org/0000-0001-9542-6597; e-mail: Angel2Nika@gmail.com.

Bicnux Hayionanvrnoeo mexuiunoeo ynigepcumemy « X111y
8 Cepis: Ximis, xiniuna mexronoeis ma exonozis, Ne 35(1311), 2018


mailto:Vladys77@gmail.com
mailto:Angel2Nika@gmail.com

