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(TEXHIYHNX) BUPOBIB

laaymka O. O. /Iu3aiiH-exoJ0riyHa eKcnepTu3a NMpomMuc-
JI0BUX (TexHiYHHX) BHPOGiB. CTAaTTs CTOCYEThCS BHPILICHHS
npobem exosoriynoi kpusu. IlpoBeneHo anani3 indopmaii npo
MOXKJIMBICTh €KOJOTi4HOI eKCHEPTH3H MPOMHCIOBUX BHPOOIB.
JlociimpKeHi MeToN, IPUHIMIMN 1 IpaBUIla KBATIMETPii K Teo-
peTH4HOI 623U i IPAKTHKU KUTBKICHOI OIIHKH Oyib-KOi SIKOCTI
00’exTiB. Bu3sHaueHi 0CHOBHI iepykaBHi CTaHAAPTH IOJI0 EKOJIO-
TiYHOI (AM3aliH-eKOIOTiYHOT) eKCIIePTH3H IPOMHUCIOBUX BUPOOIB.
BusiBieHo, 1m0 pO3MIAHYTI HaNpalOBaHHS He 3a0e3MedyroTh
MPOBEACHHS TaKOi eKCIepTH3H. IlepnroueproBuM MpakTHIHUM
3aBJaHH]IM y KBaJiMeTpii € MoOynoBa «AepeBa» KOMIUICKCHUX
i OMMHUYHMX MOKA3HUKIB BIACTHBOCTEW 00’€kTa. Y mporeci
NoOyJI0BH «JepeBa» MOKA3HUKIB EKOJOTiYHUX BIACTHBOCTEH
MIPOMHCIIOBHX BHPOOIB 3alpOOHOBAHO:

CKOpOYCHHS 1 00’ €THAHH NESKHX B3aEMO3B’SI3KIB y CHCTEMI
«IoIHA — 00’ €KT — CEPEeIOBUILEY;

3BY)KCHHS TIOHATTS «CEPEJOBUILE» B CHCTEMi «IPHPOJA —
JIFOZMHA — INTYYHE CEPEIOBHIIE» [0 MOHSTTS IIPUPOAHE
cepenoBHILE» («IOBKULISD ) SIK €KOTOTYHO HAHOLTBII Bpa3nBe;
PO3ALICHHS TOKAa3HIKA «PECYPCO30EPEKCHHS» Ha «MaTepiallbHe
30epeXKEHH» 1 «CHEPro30epe)KEeHHs», OCTAHHII MMOKAa3HUK €
HallaKTyaJbHIIINM Yy HAIl 9ac;

BBC/ICHHS KOMIUIEKCHUX MTOKA3HHUKIB «CTYIiHb €KOKYJIBTYPHY 1
«CTYTiHb €KOCBIZIOMOCTI» KOPUCTYBa4iB IIPOMHUCIOBUX BUPOOIB;
* ypaxyBaHHS )KHTTEBOTO LIHKITy IPOMHCIIOBHUX BHPOOIB.

VY pesynbrari cOpPMOBAHO MIMPOKY HOMEHKIIATYDY IOKa3HHKIB
€KOJIOTIYHUX BIAaCTUBOCTEH 00’€kTiB. Ymepiue modynoBaHa
iepapXiuHa CTPYKTypa «IepeBa» KOMIUIEKCHUX i ONMHUYHHX 0
3-ro piBHsI IIOKa3HUKIB KOJIOTYHNX BIIACTUBOCTEH IPOMHCIIOBUX
BHpOOIB. Lle 103B0JIsI€ KIBKICHO BU3HAYATH iX ANU3aHH-EKOJIOTIuHI
SKOCTi Ta IPOBOJUTH CKCIIEPTH3Y.

KirouoBi c10Ba: exonoris, IpoMUCIOBUH BUPiO, ekcrepTu3a,
KBaJIIMETPisl, OKa3HHUK EKOJIOTIYHOT BIaCTHBOCTI.

Tanymka O. A. Jlu3aiiH-IKo/0ru4yeckas dKcHepTH3a
NPOMBILILIEHHBIX (TeXHHYeCKHX) u3eamii. CTaTes KacaeTcs
pereHust pobIeM KOJIOrHIecKoro Kpusuca. IIposeneH aHa-
713 UHPOPMALUK O BO3MOXKHOCTH 3KOJOIMUYECKON 3KCIIEPTH3BI
MPOMBIIUICHHBIX H3AeMuil. VccieoBaHbl METOABI, IPHHIHIIBI
¥ NpaBUJIa KBAIMMETPUH KaK TCOPETHYECKOH 0a3bl U MPaKTHKH
KOJIMYECTBEHHON OILCHKU KaKOro-Jnbo KauecTBa OOBEKTOB.
OrnpeniesieHbl OCHOBHBIE TOCYIapPCTBEHHBIE CTAHIAPTHI OTHOCH-
TEIBHO JKOJOTHYECKON (AM3aiH-9KOIOTHIECKON) IKCIICPTH3BI
HPOMBIIIUICHHBIX U3JeNui. BBISBICHO, YTO paccMOTpEHHbIE
HapabOTKH He 00ECIeYNBAIOT MIPOBEACHHUS TAKOH HKCICPTH3HI.
IepBoouepenHbIM MPAKTHYECKUM 33aJaHHEM B KBAJIHMMETPUH
SIBISICTCSI IIOCTPOCHHUE «ACPEBay KOMILIEKCHBIX M OJMHOYHBIX I10-
Kazaresei CBOMCTB 00bekTa. B mponecce moctpoeHus «aepesay
OKa3aTeNel IKOJTOTHUECKHUX CBOHCTB IPOMBILITICHHBIX H3ACIHI
HPEIOKEHO:

COKpalIlleHHe 1 00bEAMHEHNE HEKOTOPBIX B3aHMOCBSI3€ii B CHC-
TEME «UEJIOBEK — U3JICIHE — Cpeiay;

CY)KEHHE MTOHSITHS «CPEiay» B CHCTEME KIIPHPO/Ia — YETOBEK —
UCKYCCTBCHHAsl CPeJiay JI0 MOHATHS IPUPOIHAS CPEa» Kak
9KOJIOTHYHO HAanOoJIee YI3BUMast;

paszielIeHUE T0Ka3aTels «PecypcocOepeKeHney Ha «MaTepH-
anpHOE COEPEIKCHNE» U «IHEProcOepekeHNue», MOCICTHIH
TIOKA3aTelNb SBJIACTCS YPE3BbIUAITHO aKTyaJIbHBIM B HAILIE BPEMS;
BBC/ICHHE KOMIUICKCHBIX [I0Ka3aTeNeil «CTEIEHb SKOKYIBTYPhD)
U «CTEHEHb YKOCO3HAHMSA» II0JIb30BATENICH MPOMBIIIICHHBIX
H3JICIHI;

* y4eT «KHM3HCHHOTO LIMKJIa» MPOMBIIIICHHBIX U3JCITHH.

B pesyabrate chopMupoBaHa MIMPOKasi HOMEHKIATYpa MOKa3a-
TeJIei SKOJIOTHYECKUX CBOMCTB 00beKTOB. BriepBhie mocTpoeHa
HepapXxudecKas CTPYKTypa «AepeBay IOKa3aTe/ei IKOIOrHIeCKUX
CBOJCTB IPOMBIIIICHHBIX U3IEIHA. DTO M03BOJIACT KOTUYECTBEH-
HO ONPEACIIATE MX U3 H-9KOJOTHYECKHE KaueCTBA 1 IIPOBOJUTH
9KCIIEPTH3Y.
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Galushka O. Design ecological expertise of industrial (techni-

cal) products.

Background. The article deals with the problem solving of

ecological crisis. The Earth is covered by a global environmental

crisis. Scientists of “The Club of Rome” try to simulate future
life on the planet. Model of planetary development of American
cybernetist D. Meadows “The Limits to Growth” has not lost its
relevance. This model predicts global ecological cataclysm in
the middle of the 21* century. Lack of natural resources, rapid
growth of population, increase of diseases, outbreaks and extinc-
tions of “homo sapiens” are among reasons for a possible disaster.
Overcoming of the modern global environmental crisis is the
most urgent task. World Organization of the UN strongly appeals
to all states — members of the UN and demands to implement
in their work the principle of “sustainable harmonious develop-
ment”. The base principle is ecological primacy, secondariness of
economy with social problem solving of the society. According
to the scientists of “The Club of Rome” professionals of any field
and each individual should be engaged to preserve the life on the
planet. The designers create object-spatial environment of human
life. Harmonization of artificial and natural environment is one of
the tasks of the designer. So, designer is an active participant in
solving ecological problems. To succeed in this context designer
needs to know the design and environmental properties of objects
and methods of assessment that are the basis of design ecological
expertise. It is known that it is industrial production and opera-
tion of industrial products significantly affect the environment.

Questions of design ecological expertise of industrial (technical)

products are pointed out in the article. The problem resides in

insufficient number of analytical and practical materials to evaluate
design ecological properties of such products.

Objectives. As a result of analysis of recent research and pub-

lications concerning ecological expertise it is revealed that the

concept of design and ecological assessment of industrial products
is developed [4]. The main essence of the concept is as follows:

« theoretical basis of evaluation methods is qualimetry. Qualimetry
is a science that studies and implements quantitative evaluation
of quality of any object;

* in practice you should be guided by principles, methods and
quality control rules;

* primary task is to create so-called indicator “tree” of ecological
properties of the object;

« in the process of expertise it is necessary to compare obtained
quantitative estimates of properties with the best home-produced
and international prototypes taking into account existing state
standards.

Two groups of state standards concerning problems of ecological

expertise are considered. Standards of Ukraine harmonized with

European ISO 14000 “Environmental management” and standards

of Ukraine “Design and ergonomics”. The basic standards that help

to solve immediate practical problems to develop a list of design
and environmental properties of industrial products are defined.

DSTUISO Standard 14041-2004 introduces the need of ecological

evaluation of “life cycle” of industrial products according to the

scheme “production — exploitation — utilization” [7]. DSTU
standard 3963-2000 introduces five integrated indicators of design

ecological properties of machines and devices [6]:

« the nature and extent of the environmental impact;

« the degree of resource conservation;

« the degree of utilization of materials and components of the
product;

« the degree of use of recovered materials and components of
the product;

» compliance with requirements of environmental awareness
education of consumers of the product.
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But these developments are not sufficient for a complete exami-

nation. According to the theory and practice of qualimetry range

of complex and individual indicators of object’s properties and
constructed “tree” of these indicators must be formed for quantita-

tive evaluation of the quality of the object [3].

The aim of'this paper is the formation of range of ecological prop-

erties indicators and construction of “tree” structure of indicators.

On this basis quantitative evaluation of environmental quality of

products and design ecological expertise can be made [2].

Methods. “Tree” of ecological properties indicators of industrial

products was based on the principles and rules of qualitmetry. In

qualimetry the quality of the object is considered as a certain set
of properties. This set looks like a “tree” branching properties.

“Tree” is built as a multi-level hierarchical structure. Graphic

representation of such structure is shown in Table 1. It includes

complex quality properties from 0 to (m-1) level and related groups
of simple (single) properties to the m level. Simple properties are
not allocated to any other.

The tree is based on the following principles:

« dividing the property indicators equally singly for all of the
properties;

« exclusivity of properties in the group;

« correction of properties with the ability to make changes and
modifications;

* limiting the number of parameters in groups of different levels,
taking into account human psychology — to 7 indicators, 15
indicators as an exception for complex objects, more indica-
tors are possible;

« consideration of linkages of properties in the system “man —
object — environment” (Fig. 1).

Results. In the process of building a “tree” of indicators of eco-

logical properties of industrial products the following propositions

are developed:

* logical reduction and unification of certain relationships in the
system “man — object — environment”;

« consideration of “life cycle” of industrial products;

* separation of “resource saving” indicator to “material preser-
vation” and “energy efficiency”, the latter figure is the most
urgent nowadays;

« selection the concept “natural environment” or “nature” as the
most environmentally vulnerable from the term “environment”;

« introduction of integrated indicators “level of ecological culture”
and “level of ecological literacy” of consumers of industrial
products.

As a result, the “tree” structure of complex and individual indi-

cators of ecological properties to Level 3 is represented in the

Table 2. This “tree” structure enables to determine the quantitative

evaluation of design ecological quality of industrial (technical)

products and carry out its design ecological expertise.

Conclusions. The practical value of the work for designers is to

allow using of the results both in the process of ecological design

and design expertise of the industrial (technical) objects.

Final conclusions. Further investigation it might be possible to

establish and perfect this.

Keywords: ecology, industrial product expertise, qualimetry, the

rate of environmental properties.

IMocTanoBka npodsaemu. [Iporsarom ocTaHHIX
JECATHIITH MPOOJIEMH €KOJIOTi1 CTaJIH JIJIsl Cy9acHOTO
CyCHJIbCTBa KOHYE BaKJIMBHMH. [Lmanera 3emuist
OXOIIICHA TJI00aJTBHOIO EKOJIOTIUHOW Kpu3oto. [1o-
JTOMAHHS I1i€1 KPU3U € HAHAKTYaJIbHIIIAM MTUTaHHIM
ceoroeHHs. BeecitHs opranizanis OOH Hamose-
IJIMBO 3BEPTAETHCS MO BCiX nepxaB — wieHiB OOH
i3 BUMOTOIO 3alpOBaPKYBATH Y CBOIN IisJIBHOCTI
MIPUHIIAI «CTAJIOr0 rapMOHIHHOTO PO3BUTKY». OCHO-
Ba IPUHIIMITY — MEPBUHHICTH EKOJIOTIT, BTOPHHHICT
CKOHOMIKH 3 OTHOYACHUM BHUPIIICHHSM COILIATbHIX
po0JIeM CYCITUTHCTBA.

3a BUCHOBKaMHM BUYEHHUX BIZOMOro «Pum-
CBKOTO KITyOy», 30€pexeHHSIM XHUTTS Ha TUIaHETI
MaroTh 3aiiMaTucCs sIK GaxiBLi, TaK 1 KOXXHa OKpeMa
monuHa. J[u3aiiHepy MOKJIMKaHI CTBOPIOBATH TIPE/-
METHO-TIPOCTOPOBE CEPEIOBHIIE KUTTENISUTBHOCTI

#

JoAWHA. ['apMOHI3aIisg MBOT0 MTYYHOTO Cepes-
OBHIIIA 3 IPUPOJHUM € OJTHHM i3 3aBJJaHb JH3aiHEPA.
ToOTo nu3aiiHep — aKTUBHUH yYaCHUK BHUPILIEHHS
EKOJIOTTYHHX mpoodiieM. 11 yCminHO AisUTbHOCTI B
[IbOMY HaNpsIMKY BiH Ma€ 3HaTH TN3aiH-eKOIOT19H1
BJIACTMBOCTI 00’ €KTIB Ta METOIH 1X OLIIHIOBAHHSI, 1110
€ OCHOBOIO I3 H-€KOJIOTIIHOI EKCIIEPTH3H.

[TpoGiiema mosnsirae y HEJOCTATHIA KUIBKOCTI
AHAIITUYHUX Ta IPAKTUYHUX MaTepiaiiB MO0 KiIb-
KICHOI OLIIHKHU IW3aiH-€KOJIOIYHUX BJIACTUBOCTEH
MIPOMUCITOBUX (TEXHIYHUX) BUPOOiB.

OO6’eKT IOCHIUKEHHS — AU3aliH-E€KOJIOTIYHa
eKCTIepPTH3A.

[Ipenmer nocimKeHHS — AU3alH-SKOJIOTI9H1
BJIACTHBOCTI IIPOMMCIIOBHX (TEXHIYHUX) BUPOOIB.

TonoBHe 3aBmaHHs — PO3pOOKa MEBHOI HO-
MEHKJIaTypH JaHUX BIACTUBOCTEH, SIKa HA/Ia€ MOX-
JIUBICTH TIPOBOIUTH 00’ €EKTUBHY KUIBKICHY OIIIHKY
€KOJIOTIYHOT SKOCTi1 MPOMUCIOBUX (TEXHIYHHX)
BUPOOIB y Mpoleci eKCepTr3y.

3B’s130K po0OTH 3 HAYKOBHMH i NMpaKTHY-
HHMH 3aBAaHHAME. PoOoTa mpoBoAMIack y Mexkax
3aBnaHb Kadeapu imKeHEPHO-TEXHIYHUX JUCIIUILIIH
akazmemii 1 Mae BITHOIIEHHS JO JEPKOIOMKETHOI
temu HJIP «TexHomoriss MonenOBaHHS CTaHy Ha-
BKOJIUIITHBOTO CEPEIOBHUIIAY, ACPKABHUI peecTpa-
uitauid Ne 0111u003934.

AHaJi3 oCTaHHIX J0CaiKeHb | myOaiKamii.
OcTanHl TJOCHTIIKEHHS 3 MUTaHb €KOJIOTIYHOI eKC-
MEPTU3H TIPOMUCIOBUX BUPOOiB [4] Oynu mpucBs-
YeHl KOHIENIIi METOAUKHA AU3aiH-€KOJIOTTYHOTO
OLIIHIOBAHHSI IPOMHCIIOBHX BUPOOiB. OCHOBHA CYTh
KOHIICTIIIIi MTOJISITa€ B HACTYITHOMY:

* TCOPETUYHOI 0a3010 MECTOIMKHU OI[IHIOBAHHS €
kBamiMeTpis [1] sk Hayka, 0 BUBYAE 1 peayi3ye
KUIBKICHY OIIIHKY Oy/Ib-5IKOi SIKOCTi 00’ €KTa;

* yIpakTHYHIK poOOTi HEOOXiTHO KepyBaTHCS TIPHH-
LIUMaMH, IPABIJIAMH i aITOPUTMaMH KBaTIMETPIiT;

e IS AU3afH-€KOJIOTIYHOro OLIHIOBAHHS 00’ €KTIB
ONTUMAIILHUM € CKCIIEPTHUIH METOI;

* MEPIIOYEPTOBUM NMPAKTHIHHM 3aBJAHHIM Mae
OyTH MOOyIOBa Tak 3BaHOTO «IepeBa» JH3aNH-
€KOJIOTIYHUX BJIACTHBOCTEHN 00’ €KTa;

* TIpM eKCIepTU3i HeoOXiqHO ofep)kKaHi KiJIbKICHI
OIIIHKM BJIACTUBOCTECH MOPIBHIOBATH 3 HalKpa-
VMU BITYU3HSHUMHE (CBITOBUMH) aHAIOTaMU Ta
BpaxoBYBaTH iCHYIOUi Iep:KaBHI CTaHIAPTH.

Bynu po3mistHyTI ABi TPYIIN JIepyKaBHUX CTaH-
JIApTiB TI010 TIPoOIIeM EKOJIOTii Ta eKOJIOTTYHOT eKC-
neprusu. [le — crannaptu Ykpainu, rapMOHI30BaHi 3
eBponericbkumu ISO 14000 « YripaBiTiHHS €KOJIOTIEIO
JOBKUIIS» Ta CTaHIApTH YKpainu rpynu «Jluzaix i
eproHomika». OkpemMo BiA3HAYNMO OCHOBHI CTaH-
JIapTH, SIKi TOTIOMaraoTh BUPIIITYBaTH MEPIIOYESPTOBi
MIPAKTUYHI 3aBIaHHS 3 PO3POOKH TTOBHOTO TIEPEITIKY
JIN3AIH-CKOJIOT1YHMX BJIACTUBOCTEH MPOMHUCIOBUX
BupoOiB. Tak, y ICTY 1SO14041-2004 [7] BBenena
HEOOXITHICTh OIIHKH «KHTTEBOTO ITUKITY» POMHC-
JIOBUX BHUPOOIB 3a CXEMOIO «BUPOOHHUIITBO — E€KC-
miyataris — ytamizamis». JCTY 3944-2000 [5]
yroepiie BBOIUTH €KOJOTIYHY XapaKTepHUCTHUKY B
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nepertik Tu3aiHePChKUX 1 ePrOHOMIYHHX XapaKTe-

puctuk npomuciosux Bupo6is. JCTY 3963-2000

[6] 3ampoBamKye I’ ATh MOKA3HUKIB AU3aHH-EKOJIO-

TIYHUX BIACTUBOCTEH MAIIIWH 1 IPUIIAIIB, a CaMe:

* XapakTep 1 CTYITHb BIUIMBY Ha JOBKiJUIS;

* CTYMiHb PECypCO30EePEKECHHS,

* CTYMiHB YTHIIi3aIii MaTepiajiB Ta By3JiB BUPOOY;

* CTyNiHb BUKOPUCTaHHS YTHJII30BaHUX MaTepiaiiB
Ta BY3I]iB BUPOOY;

* BIANOBIAHICTP BUMOraM BHXOBAaHHS €KOJOITYHOT
CBIJIOMOCTI CIIO’KHBadiB BUPOOY.

Ane 11 HampaoBaHHs € HEIOCTaTHIMU IS
MIPOBEICHHS MTOBHOIIHHOT €KCIIEPTH3H. 3TiTHO TEOPii
1 mpakTHKU KBaniMerpii [3], a1 mpoBeeHHS Kb~
KiCHOT OLIIHKH SIKOCTI 00’ €KTa Mae OyTH chopmoBaHa
MOBHA HOMCHKJIATYpa KOMIUICKCHHUX 1 OMUHUYHUX
MOKA3HUKIB BJIACTUBOCTEH 00’€kTa Ta moOymoBaHe
«IIepeBOY IMX MOKA3HUKIB BIACTHBOCTEH.

MeTo10 cTaTTi € popMyBaHHSI HOMEHKIIATYPH
MOKa3HUKIB JU3aiH-CKOJIOTIYHUX BJIACTHBOCTEH
MPOMHCIIOBUX BUPOOIB, a TakoX 10oOyI0Ba CTPYK-
TYpH «JepeBa» Noka3HHUKIB. Ha miif ocHOBI Moxe
MIPOBOIUTHCS KiTBKICHA OITiHKA JTU3AH-EKOIOT19HOT
SIKOCTi BUPOOIB, ITI0 € BAYKITUBOFO CKJIAIOBOIO JM3AMH-
€KOJIOTIYHOT €KCIIEPTHU3H.

BukJiiag ocHOBHMX MaTepiaJiiB 10CTiIKeHHS.
VY kBajiMeTpii AKICTh 00’€KTa PO3TIATAETHCS K
Jiesika CyKYIHICTh BJIACTUBOCTEH. Ll CyKymHICTB
Ma€ BUIIISA «IEPEBa» PO3Tally’KeHUX BIACTHBOCTEH
(manmi — nepesa). [Timkpecimnmo, o modyaoBa aepe-
Ba € MEePIIOYECPTOBUM 3aBIaHHIM KUITbKICHOT OIIHKH
SIKOCT1 OyIb-sikoro 00’ ekta [2]. JlepeBo po30yaoBy-
€TBCS SIK OararopiBHEBa po3rayrykeHa (iepapxiyHa)
cTpykTypa. [ padhiune 300pakeHHsI TaKol CTPYKTYpH
HaBejieHe B Ta0JI. 1. BoHa BKiIIoUae ckiamHi (KoMII-
JIEKCHI ) BIACTUBOCTI SIKOCTI Bl HyIH0BOTO (0-T0) 10
(m-1)-ro piBHS Ta MOB’s13aHi 3 HAMU TPYITH IPOCTHUX
(omMHMYHUX) BIACTHBOCTEH 10 m-To piBHA. [IpocTi
BJIACTHBOCTI HE PO3NOAUISAIOTHCS Ha Oy/Ib-sIKi 1HIII.
JepeBo OyayeTbes 3a HACTYITHUMHU PUHITUITAMHE:

* MJICHHS TTOKAa3HWKIB BIACTHBOCTEH Ha piBHIH
OCHOBI 32 OIHIEI0 O3HAKOIO TSI BCIX BIIACTUBOCTEH
rpymnu;

* BHUHSTKOBICTb BIIACTUBOCTEH, BIACTHBOCTI B TPy
BUKITIOYAIOTh OJTHA OITHY;

* KOPHTYBaHHS BIACTUBOCTEH 3 MOXIUBICTIO BHO-
CHTH 3MiHH 1 IIONIPABKY;

* 0OMEXEHHS YKclia MMOKa3HUKIB y TPYIax pi3HOTO
PiBHS 3 ypaxyBaHHSM TICHXOJIOTil JTIOMUHU — JI0
CeMH IMOKa3HUKIB, K BUHATOK JJIS CKIAJIHHUX
00’€KTiB — 70 15, MOXITHBO 1 OLjIbIIIE;

* ypaxyBaHHS B3a€MO3B’s3KiB BIIACTHBOCTEH Y CUC-
TeMi «JTIOAHA — 00’ €KT — CEepeIOBHUIIIEY.

OcranHiit mpuHIAI MOTpedye 0cOOIMBOI yBa-
i, 60 came HOoro BUMOTH € HaHOIIBII Ba)KIHBUMU
B pO30Yy/IOBI iepeBa MOKa3HHUKIB €KOJIOTYHUX BJIAC-
THUBOCTEH 00’€KTa.

Bynp-sxuii TexHIYHUI 00’€KT y Tpoleci BHU-
pOOHUIITBA, EKCILTyaTallil Ta yTHTi3allil BIUTMBAE Ha
JOAMHY 1 cepenoBuiie. JIFomuHa TakoXX OB’ s3aHa
3 00’ekToM 1 cepemoBuieM. CepenoBHINe, Y CBOIO

4epry, BIUIMBAE Ha JIIOAUHY 1 00’ €KT. TakuM 4HHOM,
KOXXHHH €JIEMEHT CHCTEMH <JTIONMUHA — 00 €KT —
CepeloBHUIIeY BIUIMBAE HA JBa IHIIMX 1 HABIAKH
[2]. 3Bimcu cxema IUX B3a€MO3B’SI3KIB VISl TIPO-
MHCIIOBOTO (T€XHIYHOT0) BHPOOY Ma€ HACTYITHHUI
Bz (puc. 1).

I3 mecTn yka3zaHHX Ha CXeMi XapaKTEPUCTHK
B32€MO3B’S3KIB I1’ITh MAlOTh JIOTIYHE BH3HAYCHHS.
TinbKK XapaKTePUCTHKA «TFOIUHOCTIHKICTEY MOTpe-
Oye nosicHeHHs. BoHa 03Havae CTIMKiCTh TEXHIYHOTO
BHPOOY Bifl HETIPaBWIBHUX [iil TIOAMHU-OTIIEpATOpA.
OTXxe, KOKHUN 00’ €KT TaHOI CUCTEMH Ma€ YOTHPH
THUIH 3B’ SA3KiB. 3alIpOTIOHOBAHO CKOPOUYECHHS X
LIIAXOM 00’ €JHAaHHS IEIKHUX 3B A3KIB 1 OB’ I3aHUX
3 HUMH BIUTHBIB Ha KOXKHUI €JICMEHT.

BriuBu TeXHIYHOTO BHPOOY Ha CEpeOBHUIIIEC
(«EKOIIOTIYHICTh TEXHIYHAY) 1 JIFOAMHU Ha CEPEOBHU-
1m1e («eKOJIOTIUHICTh Oi0JIoTidHAY) 00’ €IHYIOTBCS K
BIIACTUBICTh («EKOJIOTIYHICTY). BIUIMB TEXHIYHOTO
BUpOOY Ha JIIOJMHY («TeXHiIYyHa Oe3MEeYHICThY) 1
CepeoBHINa («3aXHIIEHICThY ) MOXKHA HA3BaTH «0e3-
MEYHICThY. BIIMB Ha JIIOMUHY XapaKTEPUCTUK «3a-
XUIIEHICTBY 1 «EPTOHOMIYHICTE» MOXKE TIPOSIBIISITUCS
SIK «KKOM(OPTHICTEY. Y CBOIO Uepry, «KOM(MOPTHICTH)
1 «3axXUIIEHICThY MOKHA 00’ €JJHATH — ¥ OTpUMATH
«oKHTTE3a0e3MeueHiCThY . HapeTi, cyKynHuii BB
Ha POMHCIIOBHI BUPIO JIFOANHY Yepes «JTIOIHUHOCTIH-
KICTB» 1 CEpeIOBHIIA Yepe3 «CTIHKICTb 1 JKUBYYICTH»
BH3HAYAEMO SIK CTIHKICTB.

OTXe, MPOMUCIIOBHUH (TEXHIYHUI) BUPIO MOXKe
XapaKTePHU3yBaTUCS TPhOMa KOMIUIEKCHUMH BIIaCTH-
BOCTSIMH: «CKOJIOTIUHICTEY, «KUTTE€3a0€3MCUCHICTDY,
«CTIHKICTBY. BIacTUBOCTI «OKUTTE320E3MEUCHICTEY 1
«CTIHKICTBY JIOT1YHO BiTHOCATHCS 1O €PrOHOMIYHHUX
Ta eKCIUTyaTaliiHIX XapaKTePUCTHK IIPOMHUCIOBHX
BHpoO6iB 3rigHo Jepxkcrangapty [5]. A po3OynoBy
MPOEKTa JiepeBa eKOJIOTIYHUX BIACTHBOCTEH Tpeda
MMOYUHATH 3 KOMILICKCHOTO MOKa3HuKa 0-ro piBHS
«EKOJIOTIYHICTh». SIK BUIHO 3 HABEJCHOTO aHAi3Yy,
HACTYyIHUMH KOMIUICKCHUMH MMOKa3HUKAMH €KO-
JIOTIYHUX BIACTUBOCTEH 1-TO piBHSA MaroTh OyTH
«EKOJIOTIYHICTh TEXHIYHAY» (BIUTHB BUPOOY Ha cepen-
OBHIIE 1 HABITAKH) 1 «EKOJOTTUHICTH OioIOTigHAY
(BILTUB JIFOMMHY HA CEPEIIOBHIIEC 1 HABITAKH).

Iepen hopmyBaHHSM iepeBa 3 KOMILICKCHUMHE
MTOKA3HUKAMU CKOJIOTTYHUX BITACTHBOCTEH 2-T0 PiBHS
HEe0OXiTHO PO3IISTHYTH Psit ocoOmuBOCTEH. [IOHATTSI
«CepesoBUIIEeY BKITIOUAE: KIIPHUPOIHE CEPETOBHIIIEY,
a00 «TOBKUIIIS» (TIOBITpsIHWH OaceiiH, BOAHI 00’ €KTH,
3eMJIsl), «OKHBY TPUPOAY» (JIFOMUHA, POCIUHHHH 1
TBapUHHUI CBIT), «IITyYHE CEPEIOBHIIE» (CIOPY-
T, MAIIMHA, TIPEIMETH CIIOKUBAHHS TOIIO). [3 1ux
TPHOX CKJIAIOBUX HAHO1IBII BPA3JIMBOIO JIAHKOTO BiJT
HAyKOBO-TEXHIYHOTO IIPOTPeCy € MPHUPOIHE cepel-
oBuIIe (TOBKULIA). Bix piBHA CTaHy HOBKILISA CyT-
TEBO 3aJICKATh, IEPII 33 BCE, AKICTh )KUBOT IPUPOIU
Ta XUTTs Jtozied. ToOTO BIUIMB TEXHIYHOTO BHPOOY
Ha JIOBKLULISA Ma€ OyTH KOMIUIEKCHUM ITOKA3HUKOM
€KOJIOTIYHUX BJIACTHBOCTEH 2-TO PiBHSI, IO CITiBIIa-
nmae 3 epxcranmaprom [5]. Y maHoMmy cTaHgapTi
KpiM TOKa3HUKA «CTYIiHb BIUIMBY Ha JOBKIJIJIS»
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BBEJICHO III€ YOTHUPU KOMIUIEKCHUX EKOJIOTIIHHUX 0~
Ka3HHKA: «CTYIIHb PECYPCO30CPEIKCHHSI», «CTYIIHB
yTHITI3aLi», «CTYNiHb BUKOPUCTAHHS yTUIII30BaHUX
MarepiaiB i By3JiB» Ta BiIIOBIIHICTh BUMOT'aM «BHU-
XOBaHHS €KOJIOTTYHOI CBIZJOMOCTI y CITOKHBadiB.
Jlany BiacTHUBICTh, HA HAII MOTJISA, TPeOa BiTHECTH
JIO piBHS OMWHUYHOI BIACTUBOCTI. besyMoBHO, BCi
1HIIII TOKA3HUKYU «TEXHIYHOT CKOJIOTIYHOCTI» MAIOTh
CTaTH KOMIUICKCHUMH TTOKa3HUKaMU BIaCTUBOCTEH
2-ro piBHA. JloninbpHo Oyze Lei nepesik MoKa3HUKIB
2-10 piBHSA pO3MUPHUTH. Tak, «pecypco30eperkeHHsD
PO3IITUTH Ha «MaTepialibHe 30epEKESHHSD) Ta «EHEP-
ro3bepexxeHHs». CaMe €KOHOMisl MaTepiallbHUX i
CHEPreTUYHUX PECYPCIB € HA3BUYAWHO BAXKITUBUM
(akTOpoM cydacHOCTI. Y CBOIO YEpTy, «MarepiajibHe
30epexkeHHs» Tpeda PO3AUTUTH Ha «MaTepiaibHy
E€MHICTh BUPOOY» 1 «MaTepiaibHi BUTPATH» 32 HOTO
«OKUTTEBUH MUKI». TEpMiH «KHTTEBHU ITHKID»
03HAaYa€ TPOIIEC «BUPOOHUIITBO — EKCILTyaTaIlis —
yTriai3aiis» i OyB BBenenuit B Jlepkcrannapri [6].

3 ypaxyBaHHSM OCTaHHBOTO BCi IepepaxoBaHi
KOMIUTEKCHI TOKa3HUKHY €KOJIOT1YHIX BIaCTUBOCTEH
2-r0 piBHS MEPEHIyTh B OMUHUYHI, HA HACTYITHUH,
3-ii piBeHb JIepeBa €KOJOTIYHHUX BIACTHBOCTEH TPO-
MUCJIOBUX (TEXHIYHUX ) BUPOOiB. JIJIs OLIHKH BITUBY
Ha JOBKULIS JIFOIUHN — CIOKKMBada BUPOOIB, sIK 3a-
3HAYAIIOCS BUIIIC, € 1HIIIA TJIKa IepeBa: KOMIUICKCHUH
MOKa3HUK 1-ro PiBHS «EKOJOTIYHICTH Oi0JOTiYHAY.
Ha 2-#i piBeHb BBakaeMoO 32 HEOOXiJIHE BBECTH
«CTYMiHBb EKOKYJIBTYPHY» 1 «CTYIiHB €KOCBIIOMOCTi»
JIIOAIMHHU, CYCIIbCTBA. Tomi Ha 3-My piBHI JepeBa
KOMILICKCHUHN MOKa3HUK «CTYIiHb E€KOKYJIBTYpPH
MAa€ PO3AUTUTHUCS HA OAMHUYHI TOKA3HUKH «CTYIIHB
EKOBHXOBAHHS» Ta «CTYIIHb €KOOCBITH». Bo Bino-
MO, IO KyJbTypa B3araii GOpPMYy€ETbCs y JIONUHH B
MIpoIIeCi BAXOBAHHSA 1 OCBITH. Tak i eKOKYJIBTypa Mae
(hopmyBaTHCS B IPOIIeCi EKOBUXOBAHHS 1 €KOOCBITH 3
METOIO ITOITNOIEHHS JF000BI 1110710 ’KUBOI NPUPOAH,
i 3aXuCTy Ta BiPOIKEHHSI.

A KOMIJICKCHUW TIOKAa3HHUK «CTYIiHb €KO-
CBIZJOMOCTI» TaKOX Ma€ BU3HAYATUCS ONUHUIHUMH
MTOKa3HUKAMH 3-TO PiBHS: «CTYITIHb €KOMHUCIICHHSD)
1 «CTyIiHb eKOISUTBHOCTI». besnepeuno, monn 6e3
Mi3HaHHA caMuX cebe, CycCIijabCcTBA 1 MPUPOAH, a
TaKOX aKTUBHOI CKOAISUIBHOCTI HE 3MOXYTh MOJ0-
JIATH CYYacHY II00albHY SKOJNIOTiuHY Kpu3y. OTxe,
3 ypaxyBaHHSIM HaBeICHUX IPOTO3UIIIH, CTPYKTYpa
JiepeBa QU3alH-EKOJOTIYHUX KOMIUICKCHUX 1 OJIU-
HUYHHX BJIACTUBOCTEH 10 3-ro piBHS Oyme MaTh
BUIJISII, HaBeAcHU y Tabm. 2. L{sg cTpykrypa He €
0CTaTOYHO. BoHA MOXKE KOPUTYBATUCS i YIOCKOHA-
JIOBATUCS. AJie Tl BUKOPUCTaHHSI HaJJa€ MOXJIUBICTh
MIPOBOIWTH OLTBII SKICHY OU3aiH-EKOIOTIYHY eKC-
MIePTH3Y TMPOMHCIOBUX (TEXHIYHHUX) BUPOOIB.

BucHoBKH. Y pe3yabTaTi IPOBEICHOTO A0CTi-
JOKCHHS 3aIIPOIIOHOBAHA PO3IIUPEHA HOMCHKIIATYPa
KOMILUTCKCHUX 1 OTUHUYHUX [TOKA3HUKIB JH3aiH-CKO-
JIOTIYHUX BJIACTHBOCTEH IPOMHCIOBHX (TEXHIYHHX)
BHpPOOIB. Yriepiie po3pobiieHa CTpyKTypa JepeBa X
BJIACTUBOCTEH /10 3-TO PiBHS OMUHUYHHX TTOKA3HHUKIB.
3TiHO IPUHIMITIB i METO/TIB KBATIMETpii TaKa CTPYK-

#

Typa JepeBa J03BOJIsi€ BU3HAYATH KUTBKICHY OLIHKY
JIN3aiTH-EKOJIOT1YHOT SKOCTi BUPOOiB. [IpakTnyHOIO
LIHHICTIO JaHOT pOOOTH € MOKJIMBICTh BUKOPUCTAHHS
OZIep’KaHUX PE3yNbTATIB y MPOLeci SIK AU3aiH-TIpo-
eKTyBaHHS, TaK 1 IU3aiH-eKCIIePTH3U IPOMHUCIOBHX
(TeXHIYHHUX ) BUPOOIB.
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