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3AT'AJIbHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJIbHicTh TeMHU. BinoBiaHO 10 KoHUEMNIiT cTanoro po3Butky (CP) 1 poni kKox-
HOTO MIAMPUEMCTBA B )KUTTEAISUIBHOCTI KpaiHU, MIMPUEMCTBA HOBUHHI MPAarHyTH 0 BIPO-
BaJPKEHHSI CTIMKO (PYHKITIOHYIOUMX BUCOKOTEXHIYHUX, €KOJIOTTYHO O€3MEUYHNX TEXHOJIOTIH,
3MaTHUX 3a0e3MmeuyBaT BUITYCK MPOIYKITii, SKa 3a7J0BOJIbHIE BUMOTaM MIKHApOJHUX CTa-
HIApTIB LUISIXOM BpaxyBaHHs BCIX cTafiil »kutteBoro uukiny (ZKL[) mpoaykuii, B ToMy ymcii
CTa/1ii BAKOPUCTaHHS PECYPCIB, CTaAll CHOKUBAHHS Ta CTail yTuiizauii. BaximuBicTe mpo-
O5eMu OXOPOHH HABKOJUITHBOTO CEPEOBUINA Ta MOKIMBUX BIUIMBIB, MOB'I3aHUX 3 BUTO-
TOBJICHHSIM 1 CTIOKMBAaHHAM IPOAYKIIIi, MJIBUILYE THTEPEC A0 PO3POOKH METOJIIB, CIIPSIMO-
BaHUX Ha 3HIDKEHHS WX BIUIMBIB. OTHUM 3 METOZIB, IO PO3POOJISIOTHCS AJIA Li€i METH, €
orfiHKa >kutTeBoro mukiy (OXII).

BupimenHto mpo0OiieM OIiHIOBaHHSI €KOJIOTTYHUX MMOKa3HUKIB B koHIenii CP npucss-
YeHi npaii 6aratbox BueHuX 30kpema ykpaincbkux: I.O. Cratioxu, T.B. boiiko, I.b. AGpa-
moBa, B.1. benptora, C.I1. [Bantotu, B.B. TpodpimoBuua, O.M. Tpopumuyka, B.M. Yon. B
iXHIX poOOTax PO3KPUTO MEPEBAXKHO MUTAHHS OLIHIOBAHHS MOKAa3HUKIB €KOJIOTTYHOI 0e3-
NEKU Ta PU3HKIB HAa PI3HUX eTanax (PyHKI[IOHYBaHHS MPOMUCIOBUX 00’ €KTIB, ajie HE PO3T-
JSAAE€THCS OKPEMO XapaKTEPUCTHKH 1 BIACTHBOCTI MPOIYKTY Ta MOTO BIUIMB HA HaBKOJIH-
e npupoane cepenosuiine (HIIC) mpotsrom Beix etamis #oro XKII. TTpoonemamu CP, a
takoxx OBXI] npoaykry 3aiimanuch HacTymnHi BueHi: M.3. 3rypoBcbkuit, [.O. CraTioxa,
B.1. benator, .M. Ixurupeii, I.b. CkBoprios, b. B. Mucauk, O.M. Minoukina, H.M. €p-
moBa, X.B. ['op6osa, JL.II. I'punam. B ixHiX poGoTax OUIbIIE PO3TIIAIAIOTHCS MPOOIEMU
riobanbHOro Ta perionansHoro CP, ta mpoBoaatsesa cipoou OXKI] npoaykTy 3 eKoHOMIY-
HOT TOUKH 30Dy, MPH IIbOMY HEJOCTATHHO yBaru MPUILISETHCS €KOJIOTTYHOMY BILTUBY IIPO-
IYKTy Ha pi3HUX eTramnax rnoro XKII.

Meton OXI] 3HaxoauThes Ha paHHIN cTajii po3poOku. Jleski ckinagaoBi MeToMy, Ha-
IPUKJIA]] OIlIHKA BIUIMBY, 3HAXOASATHCS HA CTAJIii CTAHOBJIEHHS, TOMY HEOOXITHO BUKOHATH
3HAYHY POOOTY 1 HAKOIMHMYMTH MPAKTUIHUN JOCBiA, 100 MEeperTH J0 HACTYITHOTO PiBHS
npaktuuHoro 3acrocyBanHs Merogy OXILI. Takum yuHOM, BaXKJIMBO MPaBUILHO IHTEPIIPE-
TyBaTH 1 BinoBiaHO 3acTocoByBatu pe3ynbTati OXKII. AKTyansHUM € TPOBENECHHS TOCHTi-
moxeHb pisHuX cranii KL mpoaykinii Ta po3poOka METOIUIHOTO 3a0€3eUeHHS IJIs OIIIHKU
BIUTHBY kuTTeBOrO UKy (OBXXL) mpoaykTy Ha HIIC, 1o € HeBiJ’ eMHOIO CKIIAJJOBOFO JIJIS
ianyBaHHs CP TeXHONOTTYHMX CUCTEM, SIK1 3aJisiHI Y BUPOOHUIITBI MEBHOTO MPOMHUCIIO-
BOT'O MPOAYKTY.

3B'A30K po0OTH i3 HAYKOBUMH NporpamMamu, mjiaHamu, Temamu. Jlucepraiiiina
po0OoTa BUKOHYBAJIaCh B paMKax JIep’KaBHUX 3aMOBJICHb HA HAYKOBO-TEXHIYHI Mpalli 3riTHO
HAyKOBUX HaIpsiMKiB HarioHaIbHOTO TeXHIYHOTO yHiBepcuTeTy «KMiBCHKUI MOMITEXHIU-
Hul IHCTUTYT»: Ne 2032 «O1iHOBaHHSA Ta aHATI3yBaHHS €KOJIOTTYHOI CTAIIOCTI Pi3HOMACIII-
TaOHUX 00’ exTiB» (HOMep nepxpeectpartii 0107U002381), 2009p.; Ne 2998 «Po3pobdka eHe-
pro3oepirarognx Ta eKOJIOTTYHUX T1OPHIHIX TEXHOJIOTTYHHUX MPOIIESCiB 3HEITKOKEHHS IITKi-
JUTMBUX BUKUAIBY (HOMep nepxkpeectparii 0106U006722), 2006-2008pp.; Ne 2362 «Bmpo-
BaJI’)KEHHSI PUHIIMIIB CTAJIOT0 PO3BUTKY B PEriOHATbHE €KOJIOTIYHE OL[IHIOBaHHS, TEXHOJIO-
rii Ta BUpOOHUIITBaY (HOMep nepxkaBHOi peectparrii 0110U000386), 2009-2010 pp.
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Merta i 3amau4i gocaigkenHs. MeToro poOOTH € po3B’si3aHHS HAYKOBO-NPAKTUYHOT 3a-

Ja4l OL[IHKM BIUIMBY Ha HABKOJUIIIHE MPUPOJHE CEPENOBUILE MPOAYKIIi BUPOOHUIITBA HA

PI3HUX CTaligX *KUTTe€BOro nukiy. [loctaBieHa MeTa H0CATA€THCS MIJISIXOM PO3POOKU Me-

TOJIMYHOTO 3a0€3MEeUEHHs pO3paxyHKy 1HIUKATOPIB Ta IHAEKCIB, SIK1 BIIOOpaXKalOTh PIBEHb

CTaJIOCTI, 30aJJaHCOBAHOCT1 KUTTEBOTO LUKIY MPOAYKTY Ta MOT0O BIUIMB HAa HABKOJIMILIHE

MIPUPOJIHE CEPEIOBUILE Ta 3A0POB’ S JIFOIUHH.

BianoBigHo 10 MeTH IHUcepTalliitHOT poOOTH MOCTaBJIEHI TaKl 3a/1a4ul JOCTIKEHHS

1) OIIHUTH ICHYIOUI METPHKH 1 METOJIOJIOTIT 3 aHaJIi3y BiAIOBIIHOCTI IPUPOIOO0XOPOH-
HI1i MOJITULI BUPOOHMIITBA, SIK CTaJ1i )KUTTEBOTO IIUKITY MPOAYKIIi, Ta MpoaHaai3yBaTH 1H-
JTUKATOPH, SIK1 3aCTOCOBYIOThCS JJIsl BU3HAUCHHSI BIUIUBY HA HABKOJIUIIIHE MPUPOHE CEPe-
JOBUIIIE;

2) MPOBECTH aHaJI3 CTa il )KUTTEBOTO IIMKITY IIPOMKCIOBOTO MPOIYKTY 010 BCTAHOB-
JICHHS PiBHS €KOJIOT1YHOT 0€3MEeKH TEXHOJIOTIYHOT CUCTEMU, PIBHS CTIOKUBAHHSI TPUPOTHUX
pecypciB Ta epeKTUBHOCTI 1X BUKOPHUCTAHHS;

3) po3poOUTH MOKA3HKMKH, 1110 XapaKTePU3YIOTh Pi3Hi CTail )KUTTEBOTO IUKIY MPOIYK-
IIAHOT CUCTEMU 3 OIVISITY IXHHOT'O BIUIMBY Ha HABKOJIUIITHE MPUPOJIHE CEPEIOBUIIE Ta JIFO-
JIHHY;

4) po3poOUTH METOAWYHE 3a0€3MEYCHHS 3 OLIHKH BiAMOBIIHOCTI XHUTTEBOTO IHKITY
POJIYKIIli BUMOTaM €KOJIOTTYHOT O€3MEeKH, MOJ0KEHHSIM CTaJIOTO PO3BUTKY 3 METOIO BIPO-
Ba/DKEeHHS Y «CBITOBOMY IIEHTP1 JaHUX 3 Te01H(OPMATHUKHU Ta CTAJIOTO PO3BUTKYY;

5) po3poOuTH MPOrpaMHUN KOMILJICKC I OLIHIOBAHHS MOKA3HHKIB BILTUBY MPOTYKTY
Ha HABKOJIMIITHE IPUPOJIHE CEPETOBHUIIE 3 METOIO MOPIBHSIBLHOTO aHAJI3y €KOJIOTTYHOT CTii-
KOCTI1 )KUTTEBOTO UKy PI3HUX TUITIB LIEMEHTY, BUPOIIYBaHHS 03UMOT MIIIEHUIII 13 3aCTOCY-
BaHHSIM a30THOTO JOOpHBA Ta OI[IHIOBAHHS CTAJIOCT1 PECYpCOCIIOKUBAHHS IPU BUPOOHUII-
TB1 PYJIOHHHX MOKPIBEIBLHUX MaTepiaiB.

06 ’exmom 0octiodcenHs: € BIUTUB MPOIYKIIIHOT CHCTEMH Ha HABKOJIMIIHE TIPUPOTHE

CEpeIOBHUIIIE.

IIpeomemom docniodiceHHs € XapaKTEPUCTUKH, TOKA3HUKH, 1HAUKATOPHU BIUIMBY Ha Ha-

BKOJIMIIIHE MIPUPOIHE CEPEIOBUIIE CTAA1M )KUTTEBOTO MUKITY IPOIYKIIHHOT CUCTEMHU.

MeToamn pociaigaeHHsI: CUCTEMHHI aHaii3 JJis BU3SHAYCHHS CTPYKTYpPH JKUTTEBOTO

[UKITY POAYKIIITHOT CHCTEMH; METOJIM MAaTEMATUYHOI CTATUCTUKHU JJII CTBOPEHHS 1HIUKA-

TOPIB OIIHKH CTaJil KUTTEBOTO IHUKIY MPOAYKTY; METOJIA HEHPOHHUX MEPEXK IS TO0Y-

JIOBM MaTeMaTHYHOI MOJIEIII OI[iIHKH BIUIUBY KUTTEBOTO IUKITY MPOIYKTY.

HaykoBa HOBU3HA OJlep:KaHUX pPe3yJIbTATiB.
VY mauceprartiii ogep’aHo Taki HOB1 HAYKOBI PE3yJIbTATH:

— BIIEpIIE 3aCTOCOBAHO TEOPi0 MPUPOTHOTO KAIITATy JIJIS aHAJI3Y JKHUTTEBOTO ITUKITY MPO-
TYKIii 3 METOIO 3alpOBA/KCHHSI y3arajlbHEHOI OI[IHKH 37JaTHOCTI CHCTEMH BiTHOBIIIO-
BaTH i KOMIIEHCYBAaTH BUKOPUCTaHI PECYpCH;

— BIIEpIIe PO3pOOIEHO METOIOOTIIO OI[IHKK MaTepiaIbHO-PECYPCHOI CKIIaI0BOT CUCTEMHU
BUPOOHHUIITBA HA OCHOB1 YHIBEPCAIHHOTO TTOKA3HHUKA - MATEPIaJIbHOTO 1HIEKCY CTAJIOTO
PECYPCOCTIOKUBAHHS JIJISl OI[IHIOBAHHSI BIUTMBY YKUTTEBOTO IIUKITY HAa MPUPOJIHI CUCTEMU
1 JIIOAUHY 3 BUKOPUCTAHHSAM TEOPii MPUPOJHOTO KamiTady Ta MOHETapHU3allii;

— po3pobJieHO crociO A aHaIi3y eHeproeEKTUBHOCTI BUPOOHMIITBA 3a JIOTIOMOTOIO 1H-
JIEKCIB €HEPrOEMHOCT! OXOPOHHM HABKOJUIITHLOTO CEPEIOBUINA, CHEPTOEMHOCTI €HEPTO-
pecypciB Ta EHEproeMHOCTI BUXIJTHOI IPOAYKI(ii, CADOBUHH Ta MaTepiaiB;
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PO3pO0JIEHO METOIMKY BU3HAUYEHHSI €KOJIOT14UHO1 CKJIAJI0BO1 )KUTTEBOT'O IIUKITY CTOCOBHO
BIJIMBY HAa HaBKOJIMIIHE MPUPOJIHE CEPETOBHILE CTa1l HOro BUPOOHUIITBA LUISIXOM PO-
3paxyHKYy 1HJIEKCiB 3a0py/ITHEHHS IOBEPXHEBUX BOJI, aTMOC(HEPH Ta IPYHTIB,;
PO3p00JIEHO METOIOJIOTIIO JJIsl aHAI3Y €(PEKTUBHOCTI BUKOPUCTAHHS IPUPOTHUX PECY-
PCIB MPOTATOM KUTTEBOTO LUKIY MPOJYKTY BIAMOBIIHO 10 1HJIEKCIB pecypcoedeKTHB-
HOCTI 32 CIIBB1IHOIIEHHSIM BUKOPUCTAaHUX CUPOBUHHUX PECYPCIB, OUIKYBAHOTO Yacy BU-
KOPHUCTAHHS IPOJYKTY Ta BUTPAT Ha HOro yTUii3alilo;
PO3pO0JIEHO METOJUKY KOMIUIEKCHOT OI[IHKM IIKIUIMBOTO BILUTMBY MPOAYKTY Ha HAaBKO-
JUIIHE TPUPOJHE CEPEOBULIE MPOTITOM HOro KUTTEBOTO LUKIY Ha OCHOBI 1HJIEKCY
HIKIJIMBOCTI MPOAYKTY 3 BpaxXyBaHHSIM KaTeropiil HEraTUBHOTO BIUIMBY Ha PI3HUX CTa-
JISIX )KUTTEBOTO LUKITY.

IIpakTnyHe 3HaYeHHS] OTPUMAHMX pe3yJIbTAaTIB.

Hanane y po6oTi MeToanuHe 3a0€31eUeHHS] Ha OCHOBI 1HJIEKCHOT'O METOY ISl OLI1HIO-

BaHHA piBHSI BIUTUBY KUTTEBOTO IMHUKIY IPOAYKTY Ha CTAH I[OBKiJ'IJ'ISI 1 BI[OPOB,H JJFOAHHN
A03BOJIMJIO OTpUMATH TaKl PE3yiIibTaTu Horo NPAKTAYHOI'O 3aCTOCYBAHHA .

PO3pOOJICHHH YHIBEpCATbHUN MOKA3HUK CTAJIOr0 PECYypCOCHOKHBAHHS IS MOPIBHIO-
BaHHS BapIaHTIB MPOAYKIIMHUX CUCTEM, € OCHOBOIO MPHU MPUUHATTI PIIIEHb CTOCOBHO
CTBOPEHHSI HOBHX IIPOJYKTIB Ta BJIOCKOHAJICHHS ICHYIOUHX;
PO3pO0IICHA METOAOJIOTIS SISl OIIHKY IIKIUTMBOTO BIUIUBY MPOJIYKTY, SIKA JO3BOJISE BH-
3HAYWTHU HETATUBHUI BILTUB HOTO KUTTEBOTO IIUKITY HA €KOCUCTEMH, 3MIHY KJIIMaTy, BU-
CHa)XEHHS pecypciB Ta 3J0pOB’ s JIIOAUHH, PO3PAXyBaTH I1MCHY BapTICTh MPOAYKTY 1 IO-
PIBHATH MPOAYKTHU Mi’K COOOIO 32 1X BIUIMBOM Ha HABKOJIMILIHE IPUPOJIHE CEPEOBUIIIE;
CTBOpPEHE METOIMYHE 3a0€3MeUeHHs KOMIUIEKCHOT OI[IHKY PI3HUX CTaJ(ii )KUTTEBOTO 1[U-
KJTy TIPOJIYKTY, SIK€ Ha/Ia€ 3MOTY OI[IHUTH €HEPrOEMHICTh, 3a0pyIHEeHHs aTMOchepH, 1o-
BEPXHEBUX BOJ| Ta IPYHTIB, €(EKTUBHICTh BUKOPUCTAHHS CUPOBUHHUX PECYPCIB Ha CTa-
111 BUpOOHUIITBA MPOAYKTY, OIIIHUTH €(hEKTUBHICTh HOTO0 BUKOPUCTAHHS MPOTATOM TEp-
MIHY CITY>KOH, OIIHUTH BUTPATH Ha YTHITI3AII0 HA 3aBepIIaIbHINA CTaIil )KUTTEBOTO IU-
K1y,
CTBOPEHE MpOrpaMHe 3a0e3MeUCHHS JIJIs1 3pYIHOCTI MPOBEICHHS PO3PaxyHKIB BIUTUBY HA
PI3HUX CTaAISAX JKUTTEBOTO UKy MPOIYKTY Ha OCHOB1 pO3pOOICHUX 1HACKCHUX TTOKa3-
HUKIB, a TAKOXX CTBOPEHA HEHMPOHHA MEPEsKa ISl aBTOMAaTU30BAHOI OI[IHKH BILTUBY JKUT-
TEBOTO MUKITY MPOAYKTY IUIIXOM BITHECEHHS MOTO JI0 OJTHIET 3 1T’ ATH KaTeropiii BILJIUBY,
110 JTO3BOJISIE TIOPIBHIOBATH MK COOOO BIUTUB KUTTEBUX IUKIIIB PI3HUX MPOIYKTIB;
MIPOBEJICHO OIIHIOBAHHS €KOJOT19HOI CTIMKOCTI IBOX THITIB IIEMEHTY; OI[IHFOBAaHHS CTa-
JIOCT1 PECYypCOCTIOKUBAHHS TIPU BUPOOHUIITBI PYJOHHUX MOKPIBETLHUX MaTepialliB; 1MO-
PIBHSIHHSI CTAJIOCT1 )KUTTEBOTO UKy BUPOIITYBAHHS 03UMOI MIICHHUIII 13 3ACTOCYBAHHIM
a30THOTO JOOpUBA.

PesynpraTin mucepraiiitHoi poOOTH y BUTIIANI METOAUKHA ¥ aJITOPUTMY OIlIHIOBAHHS

KUTTEBOTO MUKy MPOAYKINI HAa CTaii MPOEKTYyBaHHS Ta €KCILTyaTallii BIPOBAIHKEHO y
«CBITOBUH IEHTP TaHMUX 3 TEOIHPOPMATHUKH Ta CTATIOTO PO3BUTKYY, KU € YACTUHOIO CHUC-
temu CBITOBHUX HEHTPIB HaHUX MiKHapoaHO1 paau 3 Hayku. CyTHICTh METOJIUKH TMOJISATAE
B JIOCJIIJ[PKEHH1 BIUIUBY MPOAYKTY Ha HABKOJIUIIIHE MPUPOIHE CEPEOBUIIE Ta OLIHIOBaHHI
PECYpCOBUTpPAT Ha BCIX CTaAISIX JKUTTEBOTO IUKIY MPOAYKIIMHUX CUCTEM (AKm 6nposa-
Ooicenns 610 15 nucmonaoa 2013 poxky).
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MeTonuka i anroOpuT™M OIIHKH )KHUTTEBOTO ITUKITY POMHCIIOBO-TIPOAYKI[IHHUX CHCTEM
BIIPOBA/XKEHA B HABUYAJIbHUM Ipoliec Ha Kadeapl KIOEpHETUKH XIMIKO-TE€XHOJIOTTYHUX MPO-
ueciB HamionaneHoro TexHiuHOro yHisepcurery Ykpainu «KIID» pist aumioMHoro nmpoek-
TyBaHHs OakanaBpiB, JEKLUIMHOIO KypCcy Ta CEMIHAPCHKUX 3aHATh 3 TUCUUILTIHU «OCHOBH
CTaJIOr0 PO3BUTKY CYCIUIbCTBAY, IO BIANOBIAAE yYOOBOMY IJIaHY Ta HABYAJIBHIH Mporpami,
pexomengoBaHiil MmeTonuuHoto panoo HTYY «KIID» (mporokon NelO Bix 16.06.2011 p.)
(axm enposadcennss 6i0 05 nucmonaoa 2013 poky).

Oco0ucTuii BHECOK 3100yBaya MOJSArae B TAKOMY:

— cdopmynbOBaH1 MeTa 1 3a/1a41 TOCTIKEHHS;

— TMpoaHalli30BaH1 ICHYIOY1 METOH OLIHKH CTAJIOr0 PO3BUTKY Ta €KOJOT14HO1 O€3MeKH Te-
XHOJIOTTYHUX CHCTEM;

— PO3TJSHYTO Ta MPOaHaTi30BaHO B3aEMO3B’SI30K MK CTAJIUM PO3BUTKOM CYCHLIBLCTBA Ta
crangaptamu cepii ISO 9000, 1SO 14000, 1SO 14040;

— 3aMpoONOHOBAHO KEPYBATHU CTAICTIO MPOAYKIIMHUX CUCTEM Ha OCHOBI aHAJI3y >KUTTE-
BOTO IIHKITY,

— MPOaHaJII30BaHO ICHYIOU1 MOJIEJ1 Ta METOAM OILIHKY BILTUBY KUTTEBOTO LIUKITY MPOIYK-
LIHOI CUCTEMH Ta X €Tallu;

— 3aIpOITOHOBAHO METO]I OIIHFOBAHHS BIUIMBY YXUTTEBOTO IUKITY MPOAYKIIIHHOT CUCTEMHU
Ha BUCHA)XCHHS PECypCiB, 370POB’S JIFOJIMHU, 3MIHY KJIIMaTy W €KOCHCTEMH Ha OCHOBI
pPO3pO0ICHUX I1HAEKCHUX TMOKAa3HHMKIB, YHITAPHUX IHACKCIB CTaJOr0 PECYPCOCIIONKH-
BaHHS, BUPOOHNYOI €HEPrOEMHOCTI, BUPOOHUUYOT0 3a0pyaHEeHHS, €()eKTUBHOCTI BUKO-
PUCTaHHS NPUPOIHUX PECYPCIB, MIKIIIUBOTO BIUTUBY MPOAYKTY Ta OLIIHKU BIUIUBY KUT-
TEBOTO ITUKITY MPOAYKTY;

— CTBOPEHO HEHPOHHY MEPEXKY JJIsl OLIHKK HETaTUBHOTO BIUIMBY KHUTTEBOTO ITUKITY MPO-
IOYKIIIHHOT CUCTEMH 3 BUKOPUCTAHHSIM PO3POOJIEHOT METOANKY;

— CTBOPEHO IPOrpaMHO-00YHCIIOBATbHUM KOMIUIEKC Ha 0a3i METOIUKH OI[IHKH BIUTHBY
KHUTTEBOTO IIUKITY MPOIYKIIMHOT CUCTEMU;

— TMPOBEACHI PO3pPaxyHKH BIUTUBY JKUTTEBOTO IUKITY ISl IBOX THUIIIB IIEMEHTY, MOPO30C-
TIHKOTO Ta 3BUYAHOT0, TPhOX BUJIIB PYJIOHHHUX MTOKPIBEIFHUX MaTepialiB Ta UKy BH-
POIIYBaHHS 03UMOT MIIIEHMIII 13 3aCTOCYBaHHSAM a30THOTO JIOOpHBA.

Anpoodaiisi pe3yabTaTiB qucepranii. OCHOBHI ITOJIOKEHHS JUCEPTAIIMHOTO JTOCHTi-
JOKEHHS JIOTIOBIZIAIUCS Ta OJIepKalu cXBajeHHS Ha MibxHapogHoMYy ceminapi «Komir rote-
pHE MaTepiaTo3HABCTBO 1 3a0e3nedeHHs skocTi», Oneca, 2006 p.; I- it Bceykpaincbkiii Ha-
YKOBO-TIPaKTHUYHIN KOH(EpeHIIii CTyIeHTIB, aclipaHTIB Ta MOJIoAuX BueHux, Kuis, 2006 p.;
MixHapoHii HAyKOBO — mpakTHuHii kKoH(epenii «[lepmmii Beeykpaincbkuii 3'131 eko-
noriB (ECOLOGY - 2006)», Binuuts, 2006 p.; MixuapoaHiit koHpepenii «Srodowisko,
energia, biosistemy, bezpieczenstwo, materialy», Pxxemos, [Tonsmma, 2007 p.; X-iit MixHa-
POJIHIM HAYKOBO-TIPAKTHUYHIA KOH(MEpEeHIlii CTyIEHTIB, acHipaHTIB Ta MOJIOAMX BYCHUX,
Kwuis, 2007 p.; XI-iit MixHapoaHi#i HAyKOBO-TIPaKTUYHIN KOH(EpeHIii CTyIeHTiB, acmipa-
HTIB Ta MoJionux BueHux. Kuis, 2008 p.; [lepmriii HaykoBO-TIpakTH4HIN KOH(]epeHIIii 3 mi-
AKHApOJHOKW yuyacTio «KoMi’roTepHe MOJENIOBAHHS B XiMIi Ta TEXHOJIOTIsAX», Uepkacw,
2008 p.; 35" International Conference of Slovak Society of Chemical Engineering, CroBa-
Kist, 2008 p.; Mixuapoaniit kondepenuii 21% international Committee on Data for Science
and Technology (CODATA), Kuis, 2008 p.; na XII-1it MixxHapoaHiii HAyKOBO-IIPAKTUYHIN
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KOH(epeH1Ii CTyIeHTIB, aclipaHTIB Ta MoJIoANX BueHUX, Kuis, 2009 p.; Ha I-my Mixunapo-
JTHOMY KOHTpeci «3aXUCT HaBKOJUIIHBOrO cepeoBuiia. Eneproomanticts. 30amancoBaHe
MPUPOAOKOPUCTYBaHH:», JIbBiB, 2009 p.; lI-my Beeykpaincbkomy 3’13711 €KOJIOT1B 3 MIXKHa-
poanoro yuactio (Exonoris / Ecology - 2009), Binnuns, 2009 p.; Mixxknapogaomy dopymi
«MixperioHanbHi ipobsiemu ekojorigyHoi 6e3nexkn» (MIIEB-2009), Oneca, 2009 p.; XllI-
11 MixHapoAHill HayKOBO-NIPAKTUYHIA KOH(EpEeHIlii CTyAEHTIB, acHipaHTIB Ta MOJOJIUX
BueHux «Exounoris. Jlroguna. CycnuisctBoy», Kuis, 2010 p.; 1I-1i HayKOBO-TIpaKTUYH1HA KOH-
depentii 3 MbkHaApOHOIO yuacTio «KoMi’toTepHe MOJIETIOBaHHS B XIMil Ta TEXHOJIOTIAX 1
ctayiid po3BuTOK», Kuis, 2010 p.; XX V-1l MikHapo1H1i HayKoBI1i KOHpepeHii «Marema-
TUYECKHE METOJIbI B TeXHHUKE U TexHoJorusx MMTT-25», Xapkis, 2012 p.; I11-ii mixxHa-
POJIHINM HayKOBO-MIPAKTUUHIN KoHepeHIli «Komm’ toTepHe MOJIEIOBaHHS B XiMii, TEXHO-
JIOTISIX 1 CUCTEMax CTajoro po3BUTKY», PyOixue, 2012 p.

Ilybnikauii. 3a TeMOI0 IMCEPTALIHHOTO JTOCHIJKEHHS omy0ikoBaHo 30 ApyKOBaHUX
poOit, B ToMy uncii 11 y HaykoBuX (haxoBUX BUJIAHHSAX, 4 Y HAYKOMETPUUHUX 0a3ax JaHUX
Ta 15 Te3 qonoBiel MI>KHAPOIHUX Ta HAYKOBO-TIPAKTUYHUX KOH(PEPEHITiil.

Cmpyxkmypa ma oocsaz pooomu. JlucepTtaiiiiina pooora pukiazeHa Ha 203 cropinkax,
y TOMY 4HCIi OCHOBHUM TeKcT Ha 114 cropinkax, uttoctpyeTthes 34 tabmunsimu, 39 pucyH-
KaMH, MICTUTh MEpPEeiK YMOBHUX CKOPOYEHb, CKIIAJIA€ThCS 13 BCTYNY, I’ SITU PO3/LIiB, BU-
CHOBKIB, CIIMCKY BUKOpPHUCTaHUX Jpkepen 13 137 HaliMeHyBaHb Ha 15 cTopiHkax, 4 10/1aHKIB
Ha 43 cTopiHKaXx.

OCHOBHUM 3MICT POBOTH

¥ BeTyni 0OOIpyHTOBAHO aKTyalIbHICTh pOOOTH, 3B'SI30K JUCEpTallii 3 HAYKOBUMH IPO-
rpaMaMy Ta IjlaHamMu, cOpMYyJIbOBAaHO METY 1 3a/iaul JAOCIIKeHHs, HAYKOBY HOBH3HY,
NPaKTUYHE 3HAYCHHS OJIEpP’KaHUX PE3yJIbTaTiB, 0COOMCTUI BHECOK 3700yBaya, anpooarris
Pe3yIbTaTIB Ta KOPOTKO BUKIIAICHO OCHOBHI MOJIOKEHHS TUCEPTAaIlii.

Y nepmomy po3aiii «Icuyroui cucmemu oyiHIO8AHHA CMAN020 PO3BUMK)» TIpOaHANT1-
30BaHO Cy4YacHi1 PO3POOKH CHUCTEM IHIUKATOPIB, 30KpeMa. [HIeKC eKOJOriuyHOi CTaloCTi
ESI-2005, sixkuii 103BOJISIE OIIHUTH CTYIIHb BUKOPUCTAHHS MPUPOJTHUX PECYPCIB CYCIIb-
CTBOM 1 XapaKTep B3aeMO/I1i CYCILIbCTBA 3 HABKOIMIITHIM CepeIOBUIIEM. [HIEKCH €KOJIOT-
gHO1 KepoBaHocTi - EPI, o1fiHI0€ TOTOYHI €KOJIOT14YH1 YMOBH Ta 3I0POB’ s HACEJICHHs, 1100
3a0e3MeunTy MOMITUYHUX MiA4iB 1H(POpMaIIi€t0, SKy BOHU MOKYTh BUKOPHUCTOBYBATH MPHU
¢bopMyBaHHI Ta OIlIHIII TOJITUYHUX BIATYKIB Ha €KOJOTIYHI BUKIUKU (mpobiemu). [HaeKC
Exonoriunwmii ciix (Footprint) BuMiproe crio)XHBaHHSI HACEJIICHHSIM MPOJIOBOJICTBA 1 MaTe-
piaiiB B €KBiBaJICHTaX ILIOINII 010J0T1YHO MPOIYKTHBHOI 3eMJIi 1 TJIOMII MOPs, HEOOXiTHOT
JUIS CeKBeCcTpyBaHHs BiamoBimHux BUKUAIB CO2. Mixknapoani ctangaptu cepii 1SO 9000
«Cuctema MEHEIKMEHTY aKocTi.», cranmaptu cepii ISO 14000 «Exomoriunuii MeHEIK-
MeHT» Ta crangapTu cepii [SO 14040 «OrriHKa )KUTTEBOTO ITUKITY.

3agaya BU3HAYEHHS METOJMYHMX 3acajl A0 OIIHKK BILIUBY cTajii XK1 mpoaykty (puc.
1) va HIIC e akTyaapHOMO 1 HEOOXITHOIO TSl peasi3allii MoJ0KeHb €KOJIOTTYHOI0 MEHE K-
MeHTy 1 koHmemnii CP.

Y npyromy po3aiji « OQyinrosants wWKiOIUBOCmMi NPOOYKMY NPOMIA2OM U020 HCUMME-
8020 YUKY» ONUCYETHCSI CTBOPEHA METOIMKA BUSHAYEHHS P1BHSA IIKIIJIMBOCTI MPOAYKTY Ha
pizaux craaisx XKILI.


http://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
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MeTtoro oniHIOBaHHS BIUIMBY *KUTTeBOro uukiay (OBXKII) € iHTepnperalist JaHUX 1H-
BEeHTapu3allii iloro craniid. Bona Bkiroyae Tpu 000B’A3KOBI1 €Talu: KaTeropu3ailito (Bu3Ha-
YEeHHs KaTeropiil BIUIMBY); KiIacu]ikaiito (pO3MOIUICHHS JaHUX IHBEHTapU3allli Mi>K KaTero-
pisIMH BIUIMBY); XapakTepu3allito (OLIIHIOBaHHS pe3yibTaTiB). | Tpu HEOOOB’SI3KOB1 €Tanu:
HOpMasTi3ailis (BiIHECEHHS yC1X BIUIMBIB JI0 €/IMHOI IIKAJIX BUMIPIOBaHHS ); TPYITYBaHHS; CO-
pTyBaHHs a00 3Ba)KyBaHHS BIUIMBIB 3T1IHO iX BIJHOCHOI BaXJIMBOCTI; IHKOJIU JTIOAAIOTh €Tall
aHaJI3yBaHHS SKOCT1 JaHUX.

Ha ocHoBI anani3y kareropiil i migkateropiii BIUIUBY, IKI BAKOPHUCTOBYIOTBCS Y pi3-
Hux metoaax OBXII, Buauieno 17 miakateropiil BIUTUBY, SIKi CTAJIM HUXKHIM piBHEM i€pap-
xii ouiHtoBaHHsA (puc. 1). IIlpononyeThcs 3rpynyBaTi Kareropii BILIUBY B HACTYIHI KaTEro-

CLPH pii 3axucty <«3m0poB’st (JIHO-

HTOX PART  1ppp i

\ \ y / auHn)», «Exocucremu», «Kiri-
CLM SBS 070N mat» i «Pecypcu», 00’ €qHaHHS
¢ SAKUX JIO3BOJISIE OJIepKaTH 1H-

0zD

nekc mKimBOcCTI [1C [y ,p.

TEUT Etanu Bu3HaueHHs HEOO-
FEUT & i :

TEU Juzp pCs e pugy  XIAHHX CEPETHIX TOUOK (K..E.l’{:el“o-
MEUT WED A piit BIUIMBY), Kiacudikarlii it xa-
o paktepusanii (azu OBXI[ ne
MTOX TOX 74 A 3ajexarh B 3alpoOlOHOBAHOI
ACD 'ND URBL RES . ""RES  Moneni omiHioBaHHS, TOMY Me-

TT0X arm A~ < nepl \
FRES  TOAMKA PO3PAaXyHKY 3HAUYCHHS
Pucynok 1 - Cxema BusHayeHHs piBHs wKigiusocti [1C JHzp TIOYMHAETBCS 3 HEOOOB’ SI3-

koBux etammiB OBXILI.
ETan xapaktepu3aliii 103B0JIsI€ OTPUMATH 1HIUKATOPH MiAKATErOpil BILTUBY:

]SIMi = Zj(Ej) ) kCHRiJ-: 1)

ni€ Jgp; — 3HAUEHHS IHAUKATOPY BigHEceHe 10 (GyHKIIoHATBHOT oquHuIl (DPO) ms i-i mif-
KaTeropii BIIMBY; E; — BUKMM J-1 IIKiIJIMBOI pE4OBUHH 200 CHOXKHUBAHHSA |-rO PeCypcy Ha
DO; kcy Ry~ XapaKkTepHu3aliitHui KoeilieHT J-ro BUKHIY a0 |-To pecypcy A i-i mijaKa-
TEropii BIUTUBY.

BusnadyeHHs iHIUKATOPIB KaTEropii BIUTMBY IMPOMOHYETHCS 3/11HCHIOBATH 3 HOPMaTi-
3aIi€r0 1HANKATOPIB MAKATETOPi Ta PIBHOLIIHHUM 3Ba)XyBaHHSAM 3T1IHO (2):

]IMPk = ZiUSIMi)/kNRMii (2)

ne Jimp), — 3HAYEHHS iHaUKaTOpy /s K- KaTeropii BILIMBY; [g;p; — 3HAYEHHS iHIMKATOPY
JUIS -1 KATErOpii BILIUBY; Ky ppy, — KOSIIEHT HOPMAI3aLii 171 i-1 MIIKATETOpii BILIUBY.

Jlist oTpuMaHHS 1HIWUKATOPIB KaTErOpiil 3aXMCTy BUKOPHCTaHA MPOIEIypa TPYyIy-
BaHHS:

]PTCl = Zk]IMPk ) KWCFki 3)

e Jpr¢; — 3Ha4YEHHA iHauKaTopy s |-i kareropii 3axucty; Jiyp, — 3HaYEHHS iHAMKATOPY
nns K- kareropii BIiBy; Ky cp, — KoedilieHT 3BakyBanHs Juist K-i kaTeropii BIMBY.
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JIist BU3HAYEHHS KOE(IIEHTIB 3BaKYBaHHS KOPUCTYIOTHCS MPUHIMIIOM «OJU3bKICTh
1o 1ui». L{inboB1 3HaUEHHS BIANOBIIAIOTH €KOJOTTYHUM 3a7adyaM KiOTChKOro mpoToKoIy,
Jlexnapaiiii TUCSYOMITTS, HallloHaabHUM cTpateriiM CP a0o ekonoriyHoi NoiTHKY KpaiHu
/ rpynu Kpaid. Takuil miaxia € 00’ €KTUBHUM, aJie BUKJIUMKAE TPYIHOIII IPU BU3HAYEHH1 KOH-
KpPETHUX 3HaU€Hb KOe(Il1€EHTIB 3BAXKyBaHHS, 1110 YCYHYTO 3a JOIOMOT0I0 3aCTOCYBAHHS I1a-
HEJIBHOTO JIOCII1JKEHHS.

[HAEKC WKIATUBOCTI IPOAYKTY [ zp AOPIBHIOE CyMI IHIUKATOPIB KaTETOPid 3aXUCTY:
Juzp = 21pre; = Juir + Jees + Jeir + Jres 4)

e Jpr¢; — 3HAYECHHS iHAMKATOPY BinHeceHe 1t |-i kaTeropii 3axucTy; Jy 7 - IHIEKC KO

3JI0POB’ 10 JIIOJIUHH; [gcs THACKC IMKOJIU €KOCUCTEMAM; [y - IHIEGKC KON KIIMATY; Jpcs -
1HEKC IIKOIU MPUPOIHUM pecypcam (Taou. 1).

Tabnuus 1 - BianosianicTs 3HaueHsb 1H1ekciB OBXKI] piBHio BimuBy npoaykty Ha HC
Ta 3J0pOB’ sl JTIOJIMHU

Pigenv cmanocmi npooyxyiiinoi cucmemu
STU . . | craH 3a10Bib- [cTaH HE3aMOBIIE- .
STAIOHHWH CTaH | CTaH JOoOpuit . 8 KPUTHUYIHHUNA CTaH
HUH HUHT
Pigenwv enepeoemnocmi npooykmy
Jece JEce Ji<0,1 01<)/,<03(03</;<06|06<];<0,9 Ji=09
, . . | CTaH 3a10BLIb- [CTaH HE3aJJ0BLIb- .
Jeces Jent | oranommmit cran | cran no6puii ¢ a KPUTHYHHUM CTaH
HUI HUM
Pigenv cxuois y nosepxnesi 600u
J Jpsw <2 2<Jpsw<4|4=<]Jpsw<6| 6= Jpsw <8 Jpsw = 8
psw . . | craH 3a710BiIb- [cTAaH HE3aM0BIIE- .
€TAJIOHHU cTaH | cTaH IoOpuit . 5 KPUTHUYHUN CTaH
HUM HUM
Pigenv 3a6pyonenocmi ammocghepu
25<] 7,5<] 125<] 22,5<]
< 2’5 , APL , APL , APL ’ APL > 52’5
. Jar. <75 <125 |<225 | <525 JapL 2
ciabo 3abpy- CWJIBHO 3a- | BHCOKO 3a- | €KCTpeMaibHO
yucTa aTMocdepa 3a0pyHeHa
JTHEHA OpynHeHa | OpymHeHa | 3a0pyaHEHa
Pigenv 3a0pyonenns rpynmis
Jer JspL <1 1<Jspp <2 | 2<Jsp; <5 | 5 < Jsp, <10 Jspr = 10
. | cmabo 3a0pya- | cepelHbo-3a- | CHIIBHO 3a0py/I- € CHJIBHO 3a-
He3a0pyAHEeHUH up yA e N vpyzl YK "
HEHUI OpynHeHui HEHUN OpynHeHui
Pigenv pecypcoeghexmuernocmi
JreF Jrer <2 2<Jrer <5 | 5<Jper <7 | 7 < Jrgr <10 Jrer 2 10
JLy’K€ BUCOKUI BHCOKUI cepeHii HU3BKUU Jy’)K€ HU3bKUI
Yac poszxknady
JuLr Jurr <2 2= Juurp <4 | 4=<]Jy,r <8 |8< Jy,r <10 Jurr 210
Jy’KE€ HU3BKUU HU3BKUN cepeiHii BHCOKUI JIy’)K€ BUCOKUU
Pigens ymeopenns 6ioxodis
Jwse Jwsg <0,5 05<Jws¢ <2[2<]Jwsc <4| 4<Jwsc <8 Jwse = 8
JIy’K€ HU3BKUU HU3bKUN cepeiHii BHCOKUI JIy’)K€ BUCOKUU
| J Pigens wikionueocmi npodyxmy
ICLT’ ]HLT' 0</;<10 10</;<30130</;<60 | 605, <90 Ji =90
RCs» ECs JIy’K€ HU3BKHI HU3LKUN CepeHiii BHUCOKHUM JTy’KE BUCOKUI
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3 METOI0 MPUBENCHHS 10 €AUHOI 0€3pO3MIPHOT IIKAJIM OL[IHIOBAHHS 3alpONOHOBAaHUI
YHITapHUH 1HAEKC MIKIITUBOTO BITUBY NPOAYKTY Iyp (0 < Iypp < 1):

Iyyip = exp(—exp(1,135 — 3,293 - 1072 - J,,)). ®)

Taxkum yuHOM, YHITApHUN THAEKC [f;p TO3BOJISIE TPOBECTH OJTHO3HAYHE MTOPIBHIOBAHHS
nekuipkox I1C 3a piBHeM iX mIKiAIMBOro BIIUBY npoTsarom XKII.

Y Tperbomy po3aiii « Buxopucmanns meopii npupooHo2o Kkanimauiy 0 OYiHIOBAHHS
HCUMMEBO20 YUKy NPOOYKMY» 3aNIPOIIOHOBAHUHN yHIBEpCATbHUI MOKA3HUK CTAJIOr0 pecy-
PCOCIIOKMBAHHSI ISl OIIHIOBAHHS BIUIUBY MPOMAYKIIlT HAa MPUPOHI CUCTEMHU Ta 3I0POB’S
JIOJIUHH 1, TAKUM YUHOM, BUSHAUYCHHS TPUPO/THO-BITHOBIIFOBAJILHOT XapaKTEPUCTUKH BUPO-
OoHuITBa 32 BUMOramu kouteniii CP Ha ycix
piBasx KII.

[IpoaHnanizoBaHO MOKIIMBOCTI METOJUK
3 OI[IHIOBAHHS BIUIMBY MPOJIYKIIIHHUX CHC-
teM (I1C) Ha noBkiyus 1 moauny. I1C sBnse

_ c000I0 CYKYMHICTh OJMHUYHHUX MPOIECIB 3
3aKyniBna 4m . .

BI0BYTOK BMKOPMCTaHHS CNEMEHTAPHUMH 1 MaTepianbHUMU TOTO-
NPMPOAHMX pecypcis npoayKuli KaMH, sIKi BAKOHYIOTh OJ[HY a00 Ouiblie me-
BHUX (YHKIIH, 1 € CKIQJOBUMH KUTTEBOTO
UKy TPOAYKTy. Po3ristHyto Meton
«Stepwize 2006», KUl IPYHTYETHCS Ha Ta-
yTuAi3auifa npoAyKuii KAX MeTojax oiiHtoBaHHsa BIumBy [IC sk
«IMPACT 2002+» Ta «EDIP 2003».

O1iHIOBaHHS TPUPOJIHO-BITHOBITIOBA-
apHOI xapaktepuctuku [IC mpomnonyerbes
IPOBOAMTH 3a JIOMIOMOTOIO MOPIBHSHHS BUTpAT Ha «BUPOOJICHHS — CIIOKUBAHHS — BUA-
JICSHHS» MPOAYKTY MpoTsroM ioro JKII i BUTpaT Ha BiTHOBICHHS BUKOPHUCTAHUX PECYPCIB,
PUPOJTHUX CUCTEM H 37I0POB’ S JTIOJUHHU.

BUTOTOBJIEHHA
npoAaykKuii

Pucynok 2 - Cranii XKL mpoayxkiii

Crcs*+Cprp (6)

IJstu =
CNRG+CHLZ+CEST'

ne Jery — MaTepialbHUN 1HJEKC CTAJOTO PECYpPCOCTOKUBaHHA, Cprcs — BUTPATU HA CHPO-
BUHY, y.0.; Cppp — BUTPATU 3 BUPOOJICHHSI, CTIOKUBAHHS 1 BUJAICHHS IPOAYKTY, V.0.; Cyre
— BUTPATH 3 BITHOBJICHHS EHEPTOPECYPCiB, MIHEPAIIBHUX PECYPCIB 1 T.11., IOAATKOBA EHEPTis
HeoOXiHa B MallOyTHROMY Ha BUI00YBaHHS PECYPCIB, y.0.; Cyypz — BUTPATH 3 BIIHOBIICHHS
3I0pPOB’ S MOJUHH, y.0.; Cpgr — BUTPATH 3 BIMHOBIIEHHS €KOCHUCTEM, .O.

Exonorigno cranoro € Taka cucteMa 3 TOUKH 30py 30€peKeHHs IPUPOTHO-BITHOBITIO-
BaJILHOTO MOTEHIaTy, 14 K01 Jory < 1 nns posrasanyBanoi [IC. 3anponoHoBaHUi 1HIEKC
CTaJIOTO PECYpPCOCTIOKUBAHHS € OIIHKOI0 HEOOXITHUX BUTPAT HA MIATPUMYBAaHHS €KOJIOTI-
gyHoi cranocti [1C, 1 Moxe OyTH BUKOpPHUCTaHUI 1Jisi TopiBHIOBaHHA BapiaHTiB [1C, mpwuii-
HSATTSI PIMICHB JIJISI PO3POOJICHHST HOBUX ITPOYKTIB Ta BIOCKOHAJICHHS iCHYytounX (Taodu. 1).

JIns mpuBeneHHs A0 €MHOI 0€3p03MIPHOI KA OI[IHIOBAHHS 3aIlPOBAKEHO YHITa-
pHUI iHACKC cTanoro pecypcocnoxuBanss Isyg (0 < Igyp < 1):

ISUR = eXp(_eXp(_2,4‘52 - 1,976 .]STU )) (7)
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Y yerBepTOMYy poO3aiii «36edena mMemoOono2isi OYIHKU BNIUBY HCUMMEBO2O YUKILY
npodykmy» OOTPYHTOBAHO OCHOBHI MOJI0KEHHS 3anpononoBanoi Metoauku OBXKI] npoxay-
KTY 3 ypaxXyBaHHSIM MOr0 OCHOBHHUX CTali.

[ToBHa eHEProeMHICTh MPOYKIIIT pO3PaXOBYETHCS 32 (POPMYIIOLO:

e=e.-+tentete,+e,, (8)

1€ e — moBHa eHeproeMHicTh npoaykuii y MJx/HO (HaTypasibH1 OJUHUL1) BUMIPY MPOSY-
KTY; €, — IOBHA €HEPrOEMHICTh EHEPropecypciB, HEOOXITHUX /1JI1 BUPOOHUIITBA IPOIYKTY,
MJI:x/HO nipoaykry; e,, — HOBHA €HEPrOEMHICTh BUXIAHOI NPOAYKIli, CADOBUHU Ta MaTe-
piajiB, HEOOXIIHMX JUIA BUpOOHHITBA MpoayKTy, M/Lk/HO npoaykTy; e — nmoBHa eHepro-
€MHICTh OCHOBHMX BUPOOHHYUX (HOHAIB, aMOPTU30BAHUX 1]l YaC BUPOOHHULITBA MPOAYKTY,
MJI:x/HO npoaykry; e, - HOBHa €EHEPrOEMHICTh BIATBOPEHHS poO0OYOi CHUJIU M1 Yac BUPO-
onunrea npoaykry, MIxx/HO nponykry; e, —noBHa eneproeMuictb oxoponu HIIC mix vac
BUpoOHuULTBA npoaykry, MJx/HO npoaykry.

s ominku eneproemuocti oxoponu HIIC, enepropecypcis ta BIICM (BuxigHa mpo-
IYKIIisl, CAPOBHHA, MaTepiall) pO3paxoBYIOTh BIAMOBIIHI O€3p0O3MIpHI 1HAEKCHI TOKA3HUKHU:

Jece = i, Jece = Jecp = ;_:m’ 9)

e—e, e—e,’

€r

ne Jpcp — 1HAekc eHeproemHocti oxoporu HIIC mix yac BUpOOHUIITBA MPOAYKTY; Jrce —
1HIEKC €HEPrOoEMHOCTI €HepropecypciB, HEOOXITHUX ISl BUPOOHUIITBA TIPOAYKTY; [Jpcp —
iHaekc eHeproemuocti BIICM, HeoOXiTHUX SISl BUPOOHUIITBA TIPOYKTY.

Ha ocHOBi BuIlle HaBeICHUX IHACKCHUX TMOKA3HUKIB PO3PAXyEMO 3arajlbHUU 1HIEKC
eneproeMHocTi [1C Jgyr (Tabm. 1):

Jent = ke *Jece " JEce- (10)

OTpumaHe 3HAYCHHS 1HJIEKCY EHEPTOEMHOCTI Jg T 3@ JOTOMOroro (PyHKITii 0a)KaHOCTI
XapiHrToHa MEPEBOJAUMO JI0 CTAaHJAPTHOI 0€3p03MipHOI MIKaau 0a)KaHOCTI 1 OTPUMYEMO
yHITapHUI 1HJeKC BUpoOHuY0i eneproeMuocti [1C (tabum. 2):

INRG = eXp(_eXp(1,135 - 3,293 .]ENT))' (11)
Cxuan 3a OJUHUITIO Yacy (PikK, 100a) Ha OJUHUITIO IPOIYKTY B TOBEPXHEB1 BOJIU BCTA-
HOBITIOIOTH 32 1HIEKCOM 3a0pyAHECHHS MOBEPXHEBUX BOJ [pgy (TabM. 1):

1 Ewrr, 1 w12 (Twsw;
Jpsw =~ ?:1( /['[[Ci) +EZJ':1( ]/TAWB]-)’ (12)

ne Eyrg, — Maca i-i HeOe31euHo1 peYOBKHY, 1110 NOTpaIise B CTiuHi Boau, T/pik; [AC; —
MaKCHMaJIbHa Maca i-01 3a0pyAHIOI0YO0i PEYOBHUHH, IO TI03BOJICHA 10 HAJAXOIKCHHS Y BOJI-
HUH 00'€KT 13 CTIYHMMH BOJAMHU, T/PIK; TWSWj — (pakTUYHA CepeTHHOMICSYHA TEMIIEPATypa

CTOKIB 3a |-i MicsIb poKy, °C; TAWBj — IOMTyCTUMA CePeTHROMICSYHA TEMIIEPATypa CTOKIB
3a j-# MicsIp poky, °C; n — KUTbKICTh 3a0pyTHIOIOUNX PEYOBHH Y CTIYHUX BOJAX.

Ewrr, = Wunr + Visy — Viss) * Ci, (13)

VynF — 00'eM BOJM, 1110 BAKOPUCTOBYEThCS JJIsl BUPOOHUUMX IOTPed, M°/pik; Vi gy — 00'eM
BOJIM, 1[0 BUKOPHCTOBYETHCA JUISl TOCIIOAAPCHKO-MOOYTOBUX MOTped, M/pik; Vi gg — 00'eM
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6€3M0BOPOTHOTO CIIOXKUBAHHA BOAH, M°/pik; C; — cepeHbOPiUYHA KOHIIEHTpAIlis i-1 pedo-
BMHH y CTOKY, T/ M°.

Taws; = Tpnp; + 3°C, (14)

ne TPNDj - CepeHbOMICSYHA TeMIIepaTypa BOAM Y BOJAOHMMUIIII 3a j-i Micsip poky, °C.
JUist 3BeICHHS 10 €IMHOI IIKAJIA OLIIHIOBAaHHS PO3PaXOBYEMO YHITapHUH 1HIEKC 3a0py-
THEHHS MoBepXHEBUX BOA Ispyy (0 < Ispyy < 1):
Ispw = exp(—exp(0,8712 — 0,3952 - Jpsi)). (15)

JIiist ouiHKM piBHA 3a0pyIHEHHS aTMOc(hepu PU BUPOOHUIITBI OJIMHHULII TPOTYKIIIT 3a-
HPOIIOHOBAHO 1HJEKC 3a0pyaAHEeHHs aTMocdepH J,p; (Tadm. 1):

Earum.
JapL = \/2?21 ATM/FABi - Y7L, 134, (16)

ne Epppy, — KUIBKICTb i-i 3a0pyIHIOK0Y0T PEYOBHHH, 10 TOTPAIUISE B aTMOChEPY, KI/100a;
['/1B; — rpann4HO nOMycTUMHM BUKK] B aTMOChepy, KI/A00a; n — KUTbKICTh 3a0pyAHIOI0UHX
pedoBuH; [3A; — nmapiianbHuii iHAEKC 3a0pYTHEHOCTI aTMOCEPH -0 PEYOBMHOIO; M — Ki-
JBKICTh 3a0pY/IHIOIOUUX PEUOBHH 3 HAlOLIbIIUM 3HaueHHIM [3A (m = 5).

Tabnus 2 - BiAnoBiAHICTS 3HaY€Hb YHITAPHUX 1HAEKCIB piBHIO BIuMBY XKL npoaykry
Ha HC ta 310poB’s moanHU

311;3:31;;&1:;;) 0<1,<02 0<'20§7Il 0<,307,6§ i loes<1,<08| 08<1l <1
Pigenv cmanocmi pecypcocnocuganus npoOyKyitinoi cucmemu
lsyr eTAJIOHHUH cTan 106pui cTaH 3aa93im- cTaH HGSaE[OBi- KPUTHYHUT
CTaH HUH JBbHUH CTaH
Pigenv supobnuyoi enep2oemHocmi npooykmy
Inrg Iy)Ke HU3bKHiT| HuM3bKME | cepemmiii |  BHCOKMI | Iye BHCOKHMIA
Pigenv supobnuuoeo 3abpyonenns HIIC
IprT He3abpyHeHe cinabo 3a0pya-| cepelHbo 3a- |CUIBHO 3a0pyaA-| Iy’Ke CHIIbHO
HEHE OpyaHeHe HEHE 3a0pyiHeHe
Pigenv eghexmusnocmi sukopucmans npupoOHUx pecypcie
Ignr JIy)Ke BUCOKMIi| BHCOKMH | cepemHii |  Husbkuil | ayXKe HU3BKHil
Pigens wikionueozo eniugy npooykmy
Inip Jly)Ke HU3bKHIT| Hm3pkmii | cepemmili |  BHcOKMil | mye BHCOKHii
Pigenv snnugy srcummeso2o yuxkiy npooykmy
Iicia JIy)Ke HU3bKMIT| Hm3pkmii | cepemmili |  BHCOKMiI | my)Ke BHCOKHi

JIJist €MMHOT KK OIIHKY HAJIaHO YHITApHUN 1HIEKC 3a0pyaHeHHs aTMocdeph I pp:
Lirp = exp(—exp(0,5748 — 3,952 1072 J,p.)). (17)

[Tpu omiHIOBaHHI piBHSA 3a0pyJHEHHS TPYHTIB 3alPOIIOHOBAHO 1HIEKC 3a0pyTHEHHS
IpYHTIB Jgp; (TaO. 1):

Ci
JspL = Xiz1 TAK; (18)

ne C; — ¢hakTHYHa KOHIEHTpAIlis I-T0 XIMIYHOTO KOMITOHEHTY B IpyHTi; ['IK;— rpanndno
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JOMYCTUMA KOHIIEHTpAIlisl i-0r0 XIMIYHOTO KOMIIOHEHTY B IPYHTI; 1 — KUIbKICTB 3a0py/IHIO-
FOUUX PEYOBHH.

JU1st 3BeIeHHSI 10 €IMHOT IIKAJIU OL[IHIOBaHHS pO3pax0OBYIOTh YHITAPHUMN 1HAEKC 3a0py-
aHeHHs IpYHTIB Iger (0 < Igor < 1):

Iscr = exp(—exp(0,8712 — 0,3952 - Jsp1)). (19)

Brnus nponykry Ha ctaaii BurotosieHHs Ha HIIC oniHio0TH 3a JOMIOMOT0I0 YHITap-
HOTO 1HJekcy BupoOHudoro 3a0pynuenss HIIC Ip;r (Tabm. 2):

Ippr = 3\/ISRW “Larp " Iscr- (20)

J1ist o1iHKH pecypcoeeKTUBHOCTI eTay BUPOOHHUIITBA MPOIYKTY MPOTIOHYETHCS Bpa-
XOBYBATH KUJIbKICTh CAPOBUHHUX PECYPCiB, HEOOXITHUX SISl BAPOOHUIITBA OJUHUIII TIPOTY-
KIIiT 32 JOTIOMOTOI0 1HJIEKCY pecypcoeeKTUBHOCTI [ppr (Ta0. 1):

n
Yiz1 Mrwm;

JREF = — (2 1)

7€ Mprp — Maca OJUHULI NPOAYKITi, Kr; M RWM; — Maca CUDOBUHH I-ro BuAy, 1o OyJa Bu-
TpadyeHa Ha BUTOTOBJICHHsI OJMHUIIl MPOAYKIIii, 32 OJUHHUINO Yacy, Kr/100a; N — KUTbKICTh
OJIMHUITH TIPOJIYKITIi, IK1 BUTOTOBJICHI 32 OJIMHUIIIO Yacy, nobal.

Jlns mpuBeieHHS 1HAEKCY Jppr O €IMHOI IIKAJIW OIIHIOBaHHS 3 Mexamu Bix 0 1o 1,
3aIpOIIOHOBAHO BUKOPUCTATH YHITAPHUM 1HACKC pecypcoePeKTuBHOCTI Ipgg:

Igsg = exp(—exp(0,97 — 0,247 * Jrer)) (22)

Yac po3kiiaay B IpUpO/Ii CKIAJOBUX MPOIYKTY Ta 4aC KOPUCHOTO BUKOPUCTAHHS TPO-
JAYKTY BU3HAYAIOTh 32 iHICKCOM Yacy KOPUCHOTO BUKOPUCTAHHS MPOAYKTY [y p (Tabm. 1):

n
Yi=1tpem;

JuLr = P— (23)

e tppr — Yac CyxO0M MPOMYKIi, POKiB; tpcy, — 9ac MOBHOTO PO3KIALy B HPUPOAi i-ro
CKJIaJIOBOTO KOMITOHEHTY MPOAYKTY, POKIB; N — KUIBKICTh CKJIQJIOBUX 3 TPUBAJIUM YacOM
PO3KJIaly B MPUPOII.

Ha ocHOBI iHJ€eKCY Yacy KOPUCHOTO BUKOPHUCTAHHS MPOAYKTY OTPUMYIOTh YHITAPHHIMA
1H/IEKC Yacy KOPUCHOTO BUKOPUCTAHHS MPOAYKTY Iysr (0 < Iygp < 1):

Iysp = exp(—exp(0,97 — 0,247 - Jy1r)). (24)

Binxonu 3a onunuiio yacy (pik, 1006a) Ha OJUHUITIO TIPOIYKTY (BUTOTOBIICHOTO 32 TOM
caMui 9ac) OIIHIOITH 32 KOe(iIlieHTOM YTBOPEHHSI BIAXOAIB Kyysr:
Yit1 Mwsr,

Mmpgrpk

kwsr = (25)

ne My gy, — Maca i-ro By BiIXOMIB, IKi YTBOPIOKOTECS NMPH BUPOOHHMUTBI IPOMYKTY 3a
ONMHMITIO Jacy (100a), Kr; Mppp - Maca OJWHHMII TPOAYKIIii, KI; K — KUIBKICTh OJIMHHITH
MPOAYKTY, K1 BUTOTOBJISIFOTHCS 38 OJIMHUIIO Yacy (100a); 1 — KUIbKICTh BUJI1B BIIXO1B.
Jl71s1 o1iHKM piBHS YTBOpEeHHS BinxoAiB Ha ctanii X1 sk mpu BUpOOHUIITBI NPOJYKTY,
TaK 1 Ha cTajiil Horo yTuiizalii 3 ypaxyBaHHSIM MOJIUBOCTI BTOPUHHO1 IEPEPOOKH, TOBTO-
PHOTO BUKOPHUCTAHHS UM 3aXOPOHEHHS, 3aCTOCOBAHO 1HAEKC YTBOPEHHS BiAXOIB (Tad. 1):
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(2 kwsr " kpsp + 0,5 - kysr - (1 — kpsp)), (26)

ne kyysr — KoeQIieHT YTBOPEHHS BIAXOMAIB; Ko — KOe(ILIeEHT (10J151) BTOPUHHOIL Tepepo-
oxu; kpgp — KOeDIlieHT (J107151) 3aXOPOHEHHS 200 CIaTIOBaHHS BIIXO/1B.

Oninka cTyneHto yrBopeHHs BiaxoaiB min yac XKL npoaykTy 3a enuHo0 6€3po3mip-
HOIO IIKAJIO0 BU3HAYCHA YHITApPHUM iHAEKCOM yTBOpeHHs BinxoaiB Iyysr (0 < Iyyer < 1):

Iyst = exp(—exp(0,7583 — 0,2823 - Jiysc))- (27)

3arajabHUI piBEHb BUTPAT HA YTUITI3AI[II0 Ta IEPEPOOKY MPOAYKTY 1 BIIXO/IB, K1 yTBO-
peH1 Ha eTani HOro BUpOOHMIITBA, BCTAHOBIIOETHCS 32 YHITAPHUM 1HAEKCOM €(EeKTUBHOCTI
BUKOPUCTaHHS IPUPOAHUX peCypcCiB Igyg (TA0MI. 2):

Ignr = i/IRSE Iyse * Iysr- (28)

VYuitapuuii ingexkc OBXKI npoayxty I; ¢4 pO3paxoBy€eThCa Ha OCHOBI OTPUMAHHUX 3Ha-
YEeHb YHITAPHUX 1HICKCIB KUTTEBOTO IIUKIY (Tab. 2):

Iicia = i/ISUR “Inge * Ipir * IgnR * THIP- (29)

Cxematnune 300paxenns metoauku OBXKI] nmponykty HaBeneHe Ha puc. 3.

Ha ocHoOBI 14 iHIE€KCIB IEPIIOTO PiBHSA HAMH 3alIPOIIOHOBAHO BUKOPUCTATH MaTEMaTH-
YHHUI amapat HEHPOHHUX MEPEXK JUIsl OTPUMAaHHS YHITAPHOTO 1HICKCY OIIIHKU BILTUBY JKHT-
TEBOT'O IUKITY MPOAYKTY ;14 (pHC. 3).

[ToOynoBaHa HellpoHHA Mepeka METOI0M 0araTolapoBOro NEPCENnTPOHY B SIKOCT1 BU-
X1THUX 3MIHHUX BUKOPUCTOBYE 14 iHAEKCIB OIIHKYU pi3HUX cTamii XL, MicTuTh 5 mpuxo-
BaHMX PiBHIB Ta BUJIA€ KaTETrOPito BILTMBY 3a yHiTapHUM iHIeKkcoM OBXI] y sikocTi pe3yib-
Tyro4oi 3MiHHOT (puc. 4). [licist CTBOPEHHS CTPYKTYpH HEHPOHHOT Mepeski OyB MPOBECHHIA
eTar HaBYaHHS, Ha SKOMY Y SIKOCT1 HaBUaJIbHOT BUOIPKHU OYJIM IPUIHATI BUXI1JIHI Ta IIJIbOBA
3MiHHA, OTPHMaHI 3a 3aJIeKHOCTSIMH OIMMCAHUMU B po3ainax 2-4.

Hetiponna mepesxa MLP 14-5-5 nokasana qoctaTHio afeKBaTHICTh TPUHHATTS PillleHb
3 BIIHOCHOIO TTOXMOKOI0, siKa He TepeBulyBaia 6%. Sk HacIiqoK OTpuMaHa HEeHPOHHA Me-
pexa 3a MeToJIoM Kiacu@ikallii Ha OCHOB1 OaraTomapoBOTO MEPCENTPOHY MOXKE BUKOPHC-
TOBYBaTHCh 1yt pawkyBanHs BBy K1 nmponykry Ha HIIC, Ha ocHOBi 14 BuXinHHX iH-
JIEKCIB MEPIIOTO PiBHS, sIKI MAIOTh BIIMIHHI IITKAJU OIIHIOBAaHHS Ta, BIIMIOBITHO Pi3HY Bary.
Heiiponna meperka 3BOIUTh BUXITHI 3MIHHI IO €IMHOT IIKaIH Ta BiqHOCHUTH XKL mpoaykTy
710 TIEBHOT KaTeropii BILIMBY Ha OCHOBI yHiTapHOTO iHIekcy OBXI] (puc. 4).

TakuM 9MHOM CTBOpPEHA HEHpPOHHA MEpeXka CIUILHO 3 PO3POOJIECHUM MPOTrPaMHUM
KOMIIJIEKCOM JIO3BOJISITh B @aBTOMATH30BAaHOMY pekuMi orfiHoBaTy BrumB K1 mpoaykry i
MIPOTHO3YBATH MOKJIMBE OT0 3HAYCHHS B 3aJIC)KHOCTI BiJl 3MiHM BUXiTHUX TapaMmeTpiB. Lle
JI03BOJISIE 3HAWTH ONTHMAJIbHI TTApaMETPH, 3 METOI0 BJIOCKOHAJIEHHS TEXHOJIOT1YHOI CHC-
Temu un iHmux etamiB XK1 mpoxykry.

Y w’saromy posaiii «3acmocysanns memooono2ii OYiHKU NAUBY HCUMMEBO2O YUKITLY»
OTHCYETHCS CTBOPEHUN HA OCHOBI METOJIOJIOT1T MPOTrpaMHUIN KOMIUIEKC Ta HABOISITHCS MPH-
KJIaJI 3aCTOCYBAaHHS pO3pOOJIEHOT METOIOJIOT 1.

IIpoBeneHo oniHOBaHHA eKoioriyHo1 ctanocTi aBox [1C: 3Buuaiinoro (C20/C25) 1 mo-
po3ocriiikoro 6etoHiB (C35/C45), 3 oTpuMaHHsIM MOJIU(DIKOBAHUX KOCPIIIEHTIB CTAJIOTO
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pecypcocnoxkuBanHs. Yci po3paxynku nposoaunuchk Ha @O Bkaszanux I1C, a came 1 m> Ge-
TOHY. BUpOOHUYO-CIOKUBAIIbKI BUTPATH OXOIUTIOIOTH BUTPATHU HA PECYPCH, Y T.4. EHEPro-
pecypcH, Ta iX TpaHCIIOPTYBaHHS, BUTPATH HA BUTOTOBJICHHS 1 TPAaHCIOPTYBaHHS OETOHY,
BUTPATU HA 3HECEHHS] KOHCTPYKIIIH.

YHiTapHuUi iHgeKC
OLiHKM BNAUBY
XUTTEBOIO LUKNY
npoaykty LCIA

YHITapHUM iHOEKC
CTaNoro pecypco- —
cnoXusaHHA SUR

maTepianbHUI iHAEKC |
CTanoro pecypco-
CnoXusBaHHA STU

iHAEeKC eHeproeEMHOCTI
oxopoHu HIMNC ECE

YHITapHUM iHOEKC
B BUPOOHUYOI -+
eHeproemHocti NRG

iHAEKC eHeproeMHOCTI
eHepropecypcis ECG

iHOEKC eHeproeMHoOCTI
BMNCM ECP

iHAEKC 3abpyaAHEHHA
nosepxHesux sog PSW

YHITapHUM iHOEKC
BUPOBHUYOro
3abpyaHeHHs PLT

iHAeKc 3abpyaHeHHR
atmocdepu APL

iHAeKc 3abpyaHeHHA
rpyHTis SPL

iHAeKc
pecypcoedeKTUBHOCTI
REF

YHITapHUM iHOEKC
edeKTUBHOCTI
BUKOPWUCTAHHA

NPUPOAHUX

iHAEKC Yacy KOPUCHOTO
BUKOPMCTaHHA NPOAYKTY
ULF

pecypcis ENR

iHOEKC YyTBOPEHHA
Biaxoais WSG

| iHAeKc wKoam Knimaty

CLT

YHITapHUM iHOEKC

iHOEKC WKoaM 300p0B’ 10
nwoguHn HLT

- WKiAMBOrO BNANUBY -
npoaykty HIP

iHAEKC WKoan
NpUPOAHUM pecypcam
R

iHAEKC WKoaun
ekocuctemam ECS

Pucynoxk 3 - Cxema metooorii po3paxynky OBXKI]

Ertanu criopymkeHHs U eKc-
IUTyaTalis BUKIIOYEHI 3 pO3TISAY,
OCKLIbKA €HEpPrOBUTPATH 3HAYHO
KOJIMBAIOTHCS Y 3aJI€XKHOCTI BiA
TUNy OETOHHMX KOHCTpPYyKLii. B
pe3yabTari Oyjau OTpUMaHi 3Ha-
YCHHS  KOeQIIeHTIB  Jory,. =

0,56 o (C20/C25) ta Jstufre =

0,66 s (C35/C45). Y pasi 31iiic-
HeHHs 3axo0/1B I1C 3BuuaitHoro Oe-
TOHY Majia O OUTBIITY CTYIIHb €KO-
JIOTIYHOT CTIMKOCTI a00 BUIIUH
TIPUPOTHO-BITHOBIIOBAJIBHUNA TI0-
teHmian HiXK [1C Mopo3ocTiiikoro

OeToHY.
Takox OyJi0 mpoaHaai30BaHO
CTaJIICTh PECYPCOCTIOKNBAHHS

tprox IIC, a came BUpOOHMIITBA
PYJIOHHUX TOKPIBEIBHUX MaTepia-
niB (tumy py6epoiiny) 111, IV ta VI
TUIIB 3TigHO cTaHgapty ASTM
D2178-97a «Tunosi TY nns 6ity-
MOBaHOT'O ITTOKPIBEIBHOTO Kap-
TOHY, BAKOPUCTOBYBAHOTO JIJISI TT0-
KPIBEJIBHUX ¥ T1IPOi130JAIIHHUX
pobiT». 3a momomoror 6a3u da-
Hux «IMPACT 2002+», mo Mic-
TUTHh KOS(DIIEHTH MIKOIHU PI3HUX
CITOJIYK 3JI0POB'IO JIOJAUHU U €KO-
cUCTeMaM OTpHMaHi OIliHHI BU-
TpaTH Ha BIJHOBJIECHHS PECYpCiB,
310pOB'S JIOJJUHU U E€KOCHCTEM Y
po3mipi 5806 TpH IS MPOAYKITIT
III tuny, 5284 rpH ang npoayKiii
IV tuny Ta 5650 rpH 101 npoayk-
i VI tumy.

Po3paxoBaHi 3Ha4YeHHs Bij-

HOBJIFOBAJILHUX BHUTPAT 1 KOC(IIIEHTIB CTanoro pecypcocnoxuBauis (Jsry,,; = 1,41,

Jstupy = 1,56, Jsryy, = 1,57) mokasyrors, mio TIC marepianis VI Tumy 3a oniHHMMHE MOKa-

3HUKaMH € OUIbIll HecTasla, TOOTO OUIbllle MIKOAUTh JTOBKULTIO. KpiM TOro, po3paxyHKoOBI
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3HAYEHHS [y JO3BOJSIOTH CYAUTH PO HEOOXI1THICTh BKIaJAeHHs He MeHI Hixk 60-70% Bin
PECYpPCHUX BUTPAT Ha BUTOTOBJICHHS MPOAYKIIi1 Y BITHOBJICHHS 3JJ0POB’sI JIIOJIMHU, €KOCHUC-
TEM 1 pecypciB.

1 . % = 710 1 . % = 6490 1 _ 0 — EAO )
</]STU"1 100% = 71%, /]STUIV 100% = 64%, /]STUVI 100% = 64%,

I HaBiTh y Takomy Bunaaxky posriasaysani [IC OyayTs nuine HaOIMKaTHCh A0 BU3HA-
YEeHHS 1X K «CHCTEM CTaJOro pecypCcoCnOKUBaHHS».

B po6oTi Oyio mopiBHSIHO JeKiJibKa BapiaHTIB BUPOLIYBaHHS O3UMOI MILIEHUI 13 3a-
CTOCYBaHHSIM a30THOT'O J00puBa (HIT-
paT aMmoHit0). OILIHIOBaHHS BKIIIOYAJIO
taki eranu XK1 sk BUmoOyBaHHS CHUPO-
BUHU, BUPOOHMIITBO U TpaHCHOPTY-
BaHH# (100pYBa, pEHOBUHU 3aXHUCTY PO-
CJIMH, MaIlIMHU 1 HACIHHSA) Ta XJ1100PO0-
cTBO (0OpOOJICHHS ¥ 3aciBaHHS 3eMIIi,
yIOOpIOBaHHS, 3aXUCT POCIUH, 30WU-
paHHsl Bpokaro i cyurinHsg). DyHKIio-
HanpHOIO oauHuner OXI[ e oxna
TOHHA 3epHa. Po3paxyHOK 1HAMKATOPIB
KaTeropi 3axXuCTy MPOBOAUTHCS 3 BH-
KOPUCTAHHSIM  KOE(]III€EHTIB  3BaXy-
BaHHS KaTeropiil BIUIMBY 1 HABEJIEHUN B

Puc. 4. Cxema pospaxynky OBXI] Ha ocHOBI
HACKCY I 14 3@ JOTIOMOTOI0 HEHPOHHOT MEPEexKi

Tabu. 3.
Tabmuis 3 - [naukaTopu KaTeropii 3aXuCTy
Bapiant 1 2 3 4 5 6 7

Jlo6puBa, kr N/ra 0 48 96 144 192 240 288

3710pOB’S 17 101 | 059 | 048 | 047 | 049 | 053 | 0,59
Exocucremu Jgcs 46,31 | 22,61 | 17,03 | 15,74 | 16,30 | 19,37 | 22,76

Knimar /11 0,66 0,66 0,70 0,79 0,91 1,10 1,30

Pecypcu Jres 40,83 | 43,05 | 42,61 | 42,47 | 42,48 | 43,28 | 44,68

Pesynsratn OBXI] Ha OCHOBI 1HAEKCY MIKIIIUBOCTI MPOAYKTY J,,, TPEACTaBICHI y
Tab. 4.

Tabnuns 4 - 3HayeHHs 1HACKCY MIKITIMBOCTI POAYKTY [, I PI3HUX BapiaHTIB

Bapiaurt 1 2 3 4 5 6 7
JoGpuBa, kr N/ra 0 48 96 144 192 240 288
Juzp 88,8 66,9 60,8 | 59,5 | 60,2 64,3 69,3

Peittunr 3a Jyzp 7 5 3 1 2 4 6

3riJIHO 3HAYEHb [ 7 HABEJIEHUX y Ta0. 4 HalikpamuM BapianToM oniHoBaHoi [1C Bu-
saBuBcs No4 3 Bukopuctanssm 144 kr N/ra. [uaexc Jyzp y JaHOMYy BUNIAAKY OJTHOYACHO Bpa-
XOBYBAaB 1 BUCHAXXEHHSI PECYpCIB, 1 BIMB HA €KOCUCTEMH, i JOAATKOBO BKJIIOYAB OLIHKY
BIUIMBY BUKUJIB Ha 3/I0pOB’ s JIOAUHU. BHECOK Kateropii 3axucty «310poB’s» y 3arajibHe
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3HAUEHHS 1HAEKCY Ha MOPAIOK MEHIIE HIXK Takux kateropiil sk «Pecypcu» i «Exkocuc-
TEMU», aJle HE BapTO HEIO HEXTyBaTH y po3paxyHkax i 11C wiei i cyMbKHUX raity3eil BU-
POOHMIITBA, XOUa 3BICHO II€ 3aJIeKUTh BiJ METH JOCIKEHHS U cdepu 3aCTOCYBaHHS pe-
syabpTatie OBXII.

BUCHOBKHA

1. VY poboti npoaHaizoBaHi ICHYIOUl CUCTEMH 1HJEKCHUX MOKAa3HUKIB, MIKHAPOIHI
CTaHJApTH, SIK1 ONMUCYIOTh pi3Hi acniekTu CP, 110 cTano mifacTaBoro /i BUSHAYEHHS MM1AX0-
JIB 3 OLIIHKU CTYIEHS BUKOPUCTAHHS MPUPOJHUX PECYPCIB B TEXHOJOTIAX BUPOOHHUITBA 1
xapaktepy BruBy KL npoaykry ma HIIC.

2. Ha ocHoBI mosioxeHb T€Opii MPUPOTHOTO KaIiTany BIEPIIE 3aPOBAIHKEHO y3ara-
JBLHEHY OIIHKY 3/IaTHOCTI CUCTEMH BiTHOBJIIOBATH i KOMIICHCYBATH BUKOPHUCTAHI PECYPCH.
Briepiie po3po6ieHo METOAMKY JAJIsi OI[IHKK MaTepiadbHO-PECYPCHOI CKIIAO0BOI CHCTEMHU
BUPOOHUIITBA HA OCHOBI YHITAPHOTO 1HAEKCY CTasloro pecypcocnoxxubanus aiss OBXI na
HIIC i monuHy 3 BUKOPUCTAHHSM TE€OPil MPUPOJTHOTO KariTary Ta MOHETapU3allii.

3. Bmnepme 3anpononoBana meroaonoriss OBXIL] mpoaykry 3 ypaxyBaHHSIM €Hepre-
TUYHOI CKJIAJIOBOI, HA OCHOB1 YHITAPHOI'O 1HJIEKCY BUPOOHUYOT €HEPrOEMHOCTI MPOAYKTY,
1o 0yB yrBopeHnuii Ha 6a31 JICTY 3682-98; exoyioriyHOT CKIa0BO1, 3 ypaxyBaHHSIM 3a0py-
JTHEHHS aTMOoc(epH, MOBEPXHEBUX BOJI Ta IPYHTIB Ha OCHOBI 3arajJbHONPUWHITHX MTOKa3HH-
kiB I3As, I'IC ta I'JIK 3 BUKOpuCTaHHSIM pO3pOOJICHOTO YHITAPHOTO 1HJIEKCY BUPOOHUYOTO
3a0pynHeHHs; e()EeKTUBHOCTI BUKOPUCTAHHS MPUPOJHUX PECYpPCiB 3 ypaxyBaHHSM CHPO-
BUHHUX BUTPAT, 4aCy KOPUCHOTO BUKOPUCTAHHS MPOAYKTY Ta Yacy PO3KIaay 1 MOKIUBOCTI
BTOPUHHO1 MTepepoOKH YTBOPEHHUX IMICIIS yTHITI3allil TPOAYKTY BIIXOIIB, 3 BUKOPUCTAHHSIM
PO3p00JIEHOTO YHITAPHOTO 1HACKCY €(DEKTUBHOCTI BUKOPUCTAHHS NMMPUPOTHUX PECYPCIB.

4.  Anamiz X1 npoaykTy 31 BCTAHOBJICHHS P1BHSI €KOJIOTTYHOT O€3MEeKH TEXHOIOTTYHOT
CUCTEMHU J03BOJIUB PO3POOUTH METOAUKY OIiHKM 1Ko U npoaykTy HIIC Ha ocHOBI yHiTa-
PHOTO 1HACKCY MIKIITMBOTO BIUIMBY MPOJYKTY, SAKUH BKIIOYae 17 migkateropidi BIUIUBY,
3TPYMOBaHUX Y HACTYITHI KaTEropii 3aXUCTy: 30pOB’S JTIOJUHU, €KOCUCTEMH, KIIIMAT 1 pe-
cypcu.

5. Ha ocnosi 3anpononoBanoi Mmeroauku OBXL nponykty na HIIC i mtonuny cTBO-
PEHO KOMIT FOTEpHY MPOTrpaMy 3 METOI0 aBTOMaTH3aIlii 0OpoOKH BXITHHUX JaHUX 1 MPOBE-
JICHHST PO3PaxXyHKIB JJISI IPUUHATTS YIPABIIHCHKUX PillleHb 3 yaockoHanenns XK1 ta min-
BHILICHHS PiBHA Horo cranocti, 6e3nednocti aisg HIIC 1 moxunau.

6. Po3pobGrnena HelipoHHa Mepexa Ha 0a3i 6aratorapoBOTro MEPCENTPOHY IS OTPH-
MaHHS BIJIMOBII y BUTIISAAI Kiacu@ikaiii HeratuBHOro BIUtuBY XK1 mpoaykTy 3a 1’ siTHpiB-
HEBOIO ITKAJIOI0 OI[IHKH.

7. IlpakTnuhHe 3acTocyBaHHSI po3poOiieHOro MeroguyHoro 3abesneueHHs 3 OBIXKIL]
npoaykiii Ta BignmosigHocTi XK1 BuMoram exonorigynoi 6e3nexku Ta CP mossrae: B OIiHiO-
BaHHI €KOJIOTIYHOI CTaJIOCTI JBOX THITIB IIEMEHTY; OIIHIOBAHHI CTAJIOCTI PECYpPCOCTIOXKH-
BaHHS MPY BUPOOHUIITBI PYJTOHHUX MOKPIBEIBHUX MaTepianiB; mopiBHsAHHI cTamocTi JXKI]
BHUPOIIYBaHHS 03UMOI MIIEHUIII 13 3aCTOCYBaHHSM a30THOTO J0OpHBa.

CIIUCOK ONNYBJIIKOBAHUX MPAIlb 3A TEMOIO JTUCEPTAIIII

1. Crartoxa I''A. Cranaapthbl ynpaBieHHUsI OKpYXKarolleld Cpeaol U CBsI3b C YCTOM-
yuBbiM pazButueMm / . A. Crarttoxa, b.H. Komapucras // Cneu. Bui. 3a Mmatepiaiamu Mix-
Hap. HayK.-mipakT. KoH(. «I Beceyk. 3’1371 ekonoriBy. BicHuk BIHHHIIBKOTO MOIITEXHIYHOTO
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1H-Ty, 2006. - No5. - C. 63-66. Jucepmanmom npoananizoeano 83acmo3ss a3oxk mixc CP cy-
cninbemea ma cmanoapmamu cepii ISO 9000, 1SO 14001, I1SO 14040, I1SO 14047.

2. Cratioxa I'.A. [IpakTuueckue aclieKTbl OLIEHUBAHUS YCTOMUMBOCTU TEXHOJIOTHYE-
CKHMX cUCTeM Ha Oa3e Teopuu npupoanoro kanurtana /I A. Cratioxa, I.H. Jlxxurupeii, b.H.
Komapucras // Bicauk YJATY. - 2008. - N 4. - C. 62-66. Jucepmanmom suxonano pospa-
XYHOK KoeiyicHma cmanoco pecypcocnodcusans Ha ocHogi ananizy K.

3. boiiko T.B. Texnorenna 6e3reka sik HEBIJ]'€MHA YaCTHHA CTAJIOTO PO3BUTKY PETio-
HiB Ykpainu / T.B. boiiko, B.I benator, .M. Komapucta // CxinHo-€Bpomn. xKypHal nepe-
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B paMmKkax ctparterii ctasioro po3sutky / T.B. boiiko, B.I benntor, .M. Komapucra // Cxi-
JTHO-EBPOIL. )KypHAJ NepeIOBUX TeXHOJOT1H. - 2012, Ne2/14 (56) — C. 13-17. /[ucepranTom
poszensanymo meopito wjooo ynpasininua CP na ocnosi gpinancosoi cmpame?ii.

5. Cratroxa I'.O. 3BeieHa MeTOIMKA OI[IHIOBAHHS IIKIJJTMBOTO BIUIMBY MPOAYKIIIT Ha
noBkuws / I'.O. Cratroxa, .M. Jxurupeit, .M. Komapucta // CxigHo-€BpoI1. KypHaI T1e-
peaoBHX TexHOJOT1. MaTremaTuka Ta KibepHeTUKa — (GyHIaMEeHTaJbHI 1 PUKIIAHI acre-
ktu. — 2009. — Ne 1/6 (37). — C. 8-20. JJucepmanmom po3pobrenutl inoexc wKioaugocmi
npooyKmy.

6. MonerapuzalliiHuii METO/] OI[IHIOBAaHHS BIUTMBY >KUTTEBOTO ITUKITY TPOIYKIIIHHOT
cuctemu / I'.O. Cratroxa, .M. Jbxurupeit, H.€. Teninuaa, .M. Komapucra // Temmoenep-
reTuka. [HxeHepis noBkuLIa. ABroMaru3aiis. - JI. : Bun-Bo Har. yH-Ty «JIpBiBChKa TOJTI-
TexHikay, Ne 659. 2009. - C. 169 - 172. Jucepmanmom npoarnanizogano memoo «Stepwize
20006.

7. Statyukha G. Sustainable resource consumption assessment on LCA's basis / G.
Statyukha, 1. Dzhygyrey, B. Komarysta // Computer Aided Chemical Engineering. - Vol.
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Ne 6/1 (8). — C. 47 — 48.

10. Komapucra b.M. Ekoinoriuda ckjajoBa B OINHII XHTTEBOTO ITUKIY MPOIYKIN /
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(13). - C. 30— 32.

11. Crartoxa I'.A. IIpoOGaeMbl TOCTPOCHUSI METPUK YCTOMUYMBOTO PA3BUTHUSA JI CUCTE-
MHOT'O NMPUMEHEHHUS B OIICHUBAHUHM B3aUMOJICHCTBHSI OOIIECTBA C OKPYIKAIOIICH cpeaon /
I'.A. Cratioxa, U.H. [lxxurupeit, b.H. Komapucras // Bocrouno-EBpomn. xypHan nepenoBbIx
TEeXHOJIOTHI: TeXHOIOTHSI HEOPTAHMUECKUX W OpraHn4YeCcKuX BerecTB u dxosorus. — 2008.
—Ne6/4(36). — C. 19-26. Jucepmanmom 3anpononosano Koeghiyicum cmanozo pecypcoszbe-
DEXHCEHHS.
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71020 pecypCOCRONCUBAHHS HA NPUKIAOL PYIOHHUX NOKPIGEIbHUX Mamepiais.
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OCHOBe oIleHKH x)u3HeHHoro nukia / I A. Cratioxa, U.H. J[xurupeit, b.H. Komapucras //
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25. Life cycle inventory as the basis for sustainable resource consumption estimation /
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26. Komapucta b.H. MeToonornueckue acreKkThl KOJIOTHYECKOT0 U COIMAIbHO-IKO-
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AHOTALIS

Komapucra b.M. «Moaeai0BaHHs Ta PO3PAXYHOK iHAMKATOPIB CTAJIOI0 PO3BU-
TKY JJ TEXHOJIOTIYHHUX cucTem». — Pykomnuc.

JHuceprarii Ha 3100yTTS HAYKOBOT'O CTYNEHS KaHANAATa TEXHIYHUX HAYK 3a crelia-
npHicTIO 21.06.01 — Exomnoriuna 6e3mneka. - CyMChbKUM AepkaBHUM yHiIBepcuTeT MiHicTEp-
CTBa OCBITH 1 HaykH YKpainu. - Cymu, 2014.

JuceprariiiHa po60oTa MPUCBSIYEHA OLIHII BIUTUBY XXUTTEBOTO LUKIY MPOAYKIIHHOT
CUCTEMHU Ha HABKOJMIIHE MPUPOJHE CEPENOBHUIIE Ta 3J0POB’S JIIOJUHU. 3alpONOHOBaHA
METOJIOJIOTisl OI[IHKM BIUIMBY >KMTTEBOTO IHUKIY MPOAYKTY 3 YpaxyBaHHSIM I’ SITH CKIIaJ0-
BUX, SIKI IPUBEICHI 10 €AMHOI 0€3p03MipHOi mKanu oiiHky Bij 0 10 1 3a qonoMororw QyH-
Ki1ii 0akaHocTi XapiHrToHa. {75 OLHKK piBHS BUKOPUCTAHHS PECypCiB 3alpONOHOBAHUM
YHITApHUHN 1HJIEKC CTAJIOTO PECYPCOCIIOKUBAHHS, SKUA OTPUMAHUN Ha OCHOB1 Koe(iIieHTy
CTaJIOr0 pecypcocnoxuBanHs. /st BpaxyBaHHSI €HEpPreTUYHOI CKIIaJ0BO1 CTBOPEHO Ha 0a3i
JNCTY 3682-98 npo eHeproz0epexeHHs] YHITAPHOTO 1HAEKCY BUPOOHHUYOT €HEPrOEMHOCTI
npoaykty. Juis ouiHku 3a0pynHeHHs: aTMocdepH, MOBEPXHEBUX BOJI Ta IPYHTIB Ha OCHOBI
cTanaaptuzoBanux nokasHukiB 13Ag, ['JIC ta I'/IK 3anpononoBano yHITapHUI 1HAEKC BU-
poOHuYoro 3abpynHeHHs. st OIiHKK e(pEeKTUBHOCTI BUKOPUCTAHHS MPUPOTHUX PECYPCIB
3 ypaxyBaHHSIM CHPOBHHHUX BUTpAT, 4aCy KOPHUCHOTO BUKOPHUCTAHHS MPOJYKTY Ta Yacy
PO3KJIaAY 1 MOKIIMBOCTI BTOPUHHOI epepoOKH YTBOPEHUX MICHs YTUII3a1l1i TPOIYKTY Bij-
XO/IIB CTBOPEHO YHITapHUH 1HACKC e(DEeKTUBHOCTI BUKOPUCTAHHS MMPUPOJTHUX pecypciB. Jis
OI[IHKY IIKOH MPOJIYKTY HABKOJIUITHBOMY CEPEJIOBUIIY HAa OCHOBI 3alPOIIOHOBAHUX B MIK-
HapOJHOMY CTaHIApTi MOKA3HUKIB OI[IHKU IIKOHU >KUTTEBOTO IMKITY MPOIYKTY Ha 0a3i 4o-
TUPHOX KaTEropii 3axXucty: «310poB’s moauan», «Exocuctemuny, «Kimimar» 1 «Pecypcuy,
3aIpONOHOBAHO YHITAPHUH 1HJEKC IMIKIJIMBOTO BIUIMBY MPOAYKTY. Po3pobieHa HelipoHHa
Mepexa Ha 0a31 6araTonapoBoro NepcenTpoOHy JJIsi OTPUMAaHHS IMBUAKUX BIMIOBIEH y BU-
sl Kacu@ikaiii HeraTUBHOTO BIUIMBY YKHUTTEBOTO IUKIY MPOIYKTY 3a I’ ATUPIBHEBOIO
IIKaJI0k0 OIIHKHU. [IpoBeneH1 po3paxyHKH €KOJIOTTYHOT CTAIOCT ABOX THUIIIB IIEMEHTY; OIIi-
HIOBaHHS CTAJIOCTI PECYPCOCIIOKHUBAHHS ITPH BUPOOHUIITBI pYJIOHHUX MOKPIBETBHUX MaTe-
piajiiB; MOPIBHIHHS CTAJIOCTI )KUTTEBOTO IIUKJTY BUPOITYBAaHHS O3MMO1 MIIICHUITI 13 3aCTOCY-
BaHHSIM a30THOTO IOOpHBA.

Kiro4oBi ci10Ba: )KUTTEBHI UK, MPOAYKIIIHA CHCTEMA, OIIHKA KUTTEBOTO ITUKITY,
1H/IEKCHA OI[iHKA, OIlIHKA BIUIMBY >KHTTEBOTO IMKIY, PECYpCOCIOKUBAHHS, BIJIUB HAa Ha-
BKOJIMILTHE CEPEIOBUIIE, EHEPIOEMHICTD, CTATHIA PO3BUTOK.

AHHOTAIUA

Komapucras b.H. «MogenupoBanue u pacyeT HHAUKATOPOB YCTOMYMBOIO pPa3-
BUTHSA VISl TEXHOJIOTHYECKHX CUCTEM. - Pykonuce.

Jluccepranysa Ha COMCKAHHUE YUYEHOM CTEIEHU KaHAWaTa TEXHUYECKUX HAYK IO CIIe-
uuanbHoctu 21.06.01 - Dxonoruueckas 6e30macHOCTb. - CyMCKOM rocy1apCTBEHHBIN YHU-
BepcuTeT MuHUCTEPCTBAa 00pa30BaHus U HayKu YKpauHsbl. - Cymel, 2014.

JucceprannonHas padoTa MOCBAILIECHA OLEHKE BIHSHUS KU3HEHHOTO IIUKJIA MPOAYK-
[IMOHHOM CUCTEMBI Ha OKPY’KAIOIIYI0 MPUPOJIHYIO CPEy U 30pPOBbE 4esnoBeka. B pabote
PacCMOTPEHBI CYIIECTBYIOIIME CUCTEMBl WHAEKCHBIX IOKAa3aTeIeH, MPUMEHSEMBIX IS
OLIEHKM YCTOMYMBOTO pa3BUTHs. [IpuBeIeHBI MEXTYHAPOAHBIE CTAHAAPTHI, OIMCHIBAIOIINE
pa3JIMYHbIE ACMEKThl YCTOWYMUBOTO PA3BUTHUS, B TOM YKCIIE MOCBAIIEHHBIC >KM3HEHHOMY
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LUKy TMPOAYKTA U MOAXOJAaM K €ro OLEHKe. PacCMOTpEeHbI BUABI U TEOPUS HNPUPOIHOTO
Kanuralia, IPUMEHUTEIBHO K OIIEHKE BO3ICHCTBHS JKM3HEHHOTO LIUKJIA MPOYKIIMOHHOW CH-
ctembl. Ha ocHoBe ko3(duiieHTa ycToHYMBOro pecypconorpediieHus pazpaboTaH yHU-
TapHBIN UHJIEKC YCTOMYUBOTO PECYPCONOTPEOICHUS TPOYKIIMOHHONW CUCTEMBI JJIsl OLICHKU
MPUPOAHO-BO30OHOBISIEMOM XapaKTEPUCTUKH MPOTYKLIMOHHOM CUCTEMBI C TIOMOIIBIO CPaB-
HEHMUsI 3aTpaT Ha «BBIPAOOTKY - MOTPEOICHHE - YTUITU3AIMI0» TPOJIYKTa B TEUEHUE €TO KHU3-
HEHHOI'O IIUKJIA U 3aTpaT Ha BOCCTAHOBJIEHHE UCITOJIb30BAHHBIX PECYPCOB, IPUPOIHBIX CH-
cTeM U 3710poBbe yenoBeka. Ha 0aze JICTY 3682-98 mo sHeprocOepekeHUI0 MpeasioKeHa
METOJIOJIOTHS OLICHKU BJIMSIHUS )KU3HEHHOTO IMKJIA TPOAYKTA C UCTIOJIb30BAHUEM YHUTAP-
HOT'O MHJEKCa IMPOU3BOJACTBEHHON 3HEPrOEMKOCTH NPOAYKTA JJIs y4eTa YHEPrOEMKOCTH
OXpaHbl OKPYKAOUIEN CPEABI PU MPOU3BOJCTBE MPOAYKTA, SHEPrOEMKOCTH IHEPrOpeCyp-
COB, HEOOXOUMBIX JJIsl IPOU3BOICTBA MPOJAYKTA U DHEPTOEMKOCTH BBIXOIHOU MPOTYKIIHH,
CBIpbSl U MaTEpHUANIOB, HEOOXOIUMBIX JJI MPOU3BOJACTBA Mpoaykra. COpochl 3a €AUHUILY
BpeMeHH (TOJl, CYyTKH) Ha €AMHUILY MPOJAYKTa B TOBEPXHOCTHBIE BOJIbI MpEJJIarar OIEHU-
BaTh C NOMOILBI0 YHUTAPHOTO MHJIEKCA 3arps3HEHUs MOBEPXHOCTHBIX BOJ C HMCMOJIb30Ba-
HUEM MapaMeTpa rnpeaesbHo qonyctuMbix copocos [TJIC. Jlist olleHKH ypoBHS 3arps3HEHUS
aTMoc(epbl MPOMBIIUICHHBIM OOBEKTOM Ha 3Tarie MPOU3BOJACTBA CAWMHUIIBI MPOAYKIIUH
IpeyIararo UCroib30BaTh YHUTAPHBIA MHIEKC 3arpsi3sHEHUsS aTMOC(EPHI C UCTIOIb30BAaHUEM
napIuaibHOTO MHeKca 3arps3Henust arMmocdepsl U3A. Tlpu orienke ypoBHS 3arpsi3HEHUS
MIOYB MTPOMBINIJIEHHBIM 0ObEKTOM Ha ATare MPOU3BOICTBA SIUHUIIBI TIPOYKIIUH TTPE1Iarato
UCITIOJIB30BATh YHUTAPHBIN MHIEKC 3arpsI3HEHUS IIOYB C UCIOJIb30BaHUEM MPEIETBHO I0ITY-
CTUMBIX KOHIICHTpaIuii 3arps3usomuil Bemiects B mouse [1JIK. Jlnsa onenku pecypcoad-
(eKTUBHOCTH ATamna MPOU3BOJICTBA MPOAYKTA MPEIaraeTcs yUUuThIBaTh KOJTUYECTBO ChIPh-
€BBbIX PECYpPCOB, HEOOXOIUMBIX JJIsi POU3BOJICTBA €UHUIIBI MPOAYKIIUU C TOMOIIBIO YHU-
TapHOTO HMHJEKca pecypcodPpdexktuBHOCTH. C 1eIbI0 yueTa BpeMEHU Pa3IokKEeHUs B MpH-
pOJie COCTABISIOIIMX MPOAYKTa U BPEMSI MOJIE3HOTO MCIOJIb30BAaHUS MTPOAYKTA MPEAJIarato
OPUMEHUTh YHUTAPHBIA HHJEKC BPEMEHM MOJIE3HOTO HCIOIb30BaHUS mpoaykra. s
OILICHKU YPOBHS 00pa30BaHMs OTXOJOB Ha CTaJMH KU3HEHHOTO IMKJAa KaK MPU MPOU3BO/I-
CTBE€ MPOAYKTA, TAK U HA CTAJNH €ro yTHWIN3ALHNKU C YYETOM BO3MOKHOCTH BTOPUYHOM Iie-
pepaboTKH, MOBTOPHOTO MCIIOJIb30BAHUS WITM 3aXOPOHEHUS, Mpeaiaral0 MpUMEHUTh YHU-
TapHBIN WHJIEKC 00pa3oBaHus 0TX0a0B. Ha ocHOBe aHanm3a CylIECTBYIOUIMX KATETOPUl U
MIOJAKATErOPUM BO3JAEHUCTBUSA, PEIIOKEHO 17 mogKaTeropuil BO3AEUCTBUS, CTPYIITUPOBAH-
HBIX B YEThIPE KATETOPUU 3aIIUThI: «3I0POBBE UYEIOBEKAY, «IKOCUCTEMBD», «KinMaT» u
«Pecypcri», a Takke pa3paboTaHa Ha UX OCHOBE METOJIMKA OLEHKH yIepOa OT MPOayKTa
JUTSL OKpY’KaroIIeH cpefbl, KoTopas 0asupyeTcss Ha WHIAEKCe yiiepda KiIumaTy, WHIEKCe
yiep0a 3710pOBbIO YeJIOBEeKa, MHAEKCE yiiepOa MpUPOIHBIM pecypcaMm, UHAEKce yiiepoa
skocuctemaM. Ha ocHOBe pa3pabOTaHHBIX MHIEKCOB MPEAJIOKEHA METOAOJOTHS OLICHKU
BJIMSIHUS KU3HEHHOIO LMKJIA MPOAYKTA C YYETOM IIATH COCTABJISIOUIMX: YHUTAPHOTO WH-
JieKca YCTOWYHBOTO PECYpCONOTPeOIeHNS; YHUTAPHOTO HHIEKCa TPOU3BOACTBEHHOM dHEP-
FOEMKOCTH; YHUTAPHOTO UHAEKCA MPOU3BOJICTBEHHOI'O 3arPsI3HEHNS; YHUTAPHOTO MHJIEKCA
3¢ ()EKTUBHOCTH HCTIOIB30BaHUS MPUPOJHBIX PECYPCOB; YHUTAPHOTO HHJIEKCA BPEIHOTO
BO3JICUCTBUS MPOAYKTA, KOTOPbIE MPUBEACHBI K €IMHON Oe3pa3MepHO 1Kae olleHKH oT ()
10 1 ¢ nomoIblo PyHKINH KenaTeabHOCTH XappuHrToHa. Co3/1aH mporpaMMHO-BbIYHCIIH-
TEJbHBIA KOMILUIEKC Ha 0a3e Mpe/iyIoxKeHHON METOA0JIOTHH C 1EJIbI0 €€ peaau3aliu U yCKO-
peHus 00pabOTKU UCXOJHBIX JAaHHBIX, a TAKXKE MPOBEACHUS PACUETOB JJI MOCJIEAYIOIIET0
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MIPUHATHS YIIPABICHUYECKUX PELICHHUN C LEJIbI0 YCOBEPLICHCTBOBAHUS KU3HEHHOTO IIUKIIA
U YPOBHA €r0 YCTOMYMBOCTH, COXPAHEHUS OKPY’KAIOLIEH IPUPOIHON Cpelbl U 310POBbs Ue-
noBeka. Pazpaborana HelipoHHAs ceTh Ha 0a3e MHOTOCJIOMHOTO MEPCENnTPOHA Il MOJIyde-
HUSL PEKOMEHAAIMI B BUI€ KJIaCCU(PUKALIMU HETATUBHOT'O BO3/IEUCTBUS )KM3HEHHOTO LIMKJIa
MIPOAYKTA IO MATHYPOBHEBOM LIKaje OUEeHKU. [[poBEaEHbI pacueThl 3KOJIOTHYECKON YCTOM-
YHBOCTH JIByX TUIIOB IIEMEHTa (MOPO30CTOWKOTO U OOBIYHOTO), OIEHKH YCTOWYHBOCTH Pe-
CypconoTpedieHUs MpU MPOU3BOACTBE TPEX BUJIOB PYJOHHBIX KPOBEIBHBIX MAaTEPHAIIOB, A
TaK)K€ MPOBEIECH aHAIN3 YCTOMYMBOCTHU KU3HEHHOTO LHKJIA BBIPAIIMBAHUS O3UMOM IIIe-
HUIIBI C IPUMEHEHUEM a30THOTO y100pEHHUS.

KuroueBble cjioBa: )KU3HEHHBIM LMK, TPOJYKIIMOHHAS CHCTEMA, OLIEHKA KU3HEH-
HOT'O IIMKJIAa, UHJEKCHAs OLIEHKA, OLICHKA BO3IEHCTBHS AKU3HEHHOTO [IUKJIA, PECYpCONOTPeD-
JIEHUE, BIIUSIHUE HA OKPYKAIOLIYIO CPENy, SJHEPrOEMKOCTh, YCTOMUNBOE Pa3BUTHE.

SUMMARY

Komarysta B.M. «Modeling and calculation of indicators of sustainable devel-
opment for technological systems». - Manuscript.

Thesis for a Candidate Degree in technical sciences, specialty 21.06.01 - Environmen-
tal Safety. - Sumy State University Ministry of Education and Science of Ukraine. - Sumy
2014,

The thesis is focused on assessing the impact of the life cycle of product system on
the environment and human health. The methodology was proposed to assess the impact of
the product life cycle based on five components. The components were converted to a sin-
gle-dimensional rating scale from 0 to 1 using the Harrington desirability function. The uni-
tary sustainable resource consumption index, which is derived from sustainable resource
consumption factor to assess the level of resource use was worked out. The unitary index of
industrial energy intensity of product system to account the energy component was formed
on the basis of State Standard of Ukraine DSTU 3682-98 of energy conservation. Unitary
index of industrial pollution involving the environmental component is based on normative
maximum allowable concentrations. Unitary index of industrial pollution considers air pol-
lution, surface water and soil contamination. Unitary index of efficiency of natural resources
use takes into account commaodity costs, the time of product beneficial use, the time of decay
and the possibility of recycling the product formed after the disposal of waste. The unitary
product hazard index is based on international standard indicators to assess damage to the
product life cycle. The unitary index of harmful impact of the product takes into account
four categories of protection: "Human Health", "Ecosystem", "Climate" and "Resources".
The multilayer perceptron neural network was developed to get quick answers in the form
of classification of the potential environmental impacts for a product system throughout the
life cycle of the product by five-level evaluation scale. The environmental sustainability was
assessed for two types of cement. The resource consumption sustainability was evaluated
for the production of rolled roofing materials, as well as the sustainability of the life cycle
of winter wheat using nitrogen fertilizer was compared.

Keywords: life cycle, product system, life cycle assessment, index score, life cycle
Impact assessment, resource consumption, environmental impact, energy, sustainable de-
velopment.



