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The management system of labor protection (MSLP) is an effective tool, which allows the business entity to
provide the proper level of labor protection on the enterprises, that corresponds to the requirements of safe and
healthy conditions of work for employees. The approaches of construction and functioning of MSLP are im-
proving based on international experience. In 2018 the Cabinet of Ministers of Ukraine has approved “The
concept of reforming the management system of labor protection in Ukraine”, which basing on a risk-oriented
approach determines the principles, directions and tasks of building a system of labor safety and health in
Ukraine and aims to create the national system of production risks prevention and to ensure safe and healthy
working conditions for employees. This article deals with the use of the method of multicriteria choice of alter-
natives based on fuzzy advantage ratio in the process of evaluating the effectiveness of the labor protection
management system of enterprises, that allows more objectively identify threats to efficiency of MSLP of the
specific business entity. There are some examples of usages of this method to solve issues related to ensuring
the economic security of economic entities. Based on those scientific works authors tried to evaluate the effec-
tiveness of functioning of MSLP. The solution of this problem was carried out on the example of a specific
chemical enterprise. The department of Life Safety of the National Forestry University of Ukraine has carried
out significant work to identify threats to efficiency of MSLP, related to the activities of the labor protection
service, which in this article are considered as a set of acceptable alternatives and could be the threat for
MSLP efficiency. Also, there were identified some criteria for selecting among the identified threats (acceptable
alternatives): the threat occurs infrequently and irregularly, the appearance of threats from time to time; threat
occurs frequently and regularly (recurrence of the threat) over a period of time. In the course of the work, the
most significant threats were found. That is, the problem of rational choice of alternatives from a certain set X
was solved, for which some fuzzy advantage ratio is given gi, g2, g3 with the function ug : X x X — (0, 1). To
solve the problem of multicriteria selection described above, was select an effective method of convolution of
the vector criterion into a scalar. The results show that the most significant threats to efficiency of MSLP of the
enterprise that was analyzed is an excess of the frequency of injuries at the enterprise over the frequency in the
industry and a gross violation of occupational safety rules, accidents. The results obtained indicate that an
accident has occurred or may occur at the assessed enterprise. The use of the method of multi-criteria selection
of alternatives on the basis of a fuzzy ratio of advantages in the process of evaluating the effectiveness of the
management system of labor protection of the enterprise allows more objectively identify shortcomings of
MSLP, that potentially lead to undesirable consequences and, accordingly, take the necessary measures in time
to normalize the situation.

Key words: The management system of labor protection, threats to the efficiency of the system function-
ing, the method of multicriteria selection of alternatives based on a fuzzy advantage ratio.
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Ipuknax ouiHwBaHHA e(EKTUBHOCTI CHCTEMH YIPABJIIHHS OXOPOHOK mpaili
MiAMPUEMCTBA i3 3aCTOCYBAHHSIM MeTOAy O0araTroKpuTepiajibLHOr0 BHOOPY
aJIbTEPHATHB HA OCHOBI HEYITKOI0 Bi/ITHOIIIEHHS MepeBaru

T. B. Onsuumen’, B. M. CTOpO)KyKl, P. A. Slmox?, B. I1. Yaiikosebkwuit’, I. T, Hpomommf,
10. B. Parymmsx?, O. B. Mensuukos’

! Hayionanonuii ricomexuiunuil ynieepcumem Yxpainu, m. Jveis, Yipaina

’Hayionanenuti ynicepcumem “Jlogiecoka nonimexuixa”, m. Jlvsis, Ypaina

3 Tvsiscoxuii HayionarbHutl yuisepcumem eemepunapnoi meouyunu ma biomexuonoziti imeni C. 3. Ticuyvrozo, m. Jlvsis,
Ykpaina

“IT CTEII Yuieepcumem, m. JIvéis, Yrpaina

Cucmema ynpasninus oxoporoio npayi (CYOI) € epexmusHum incmpymenmom, axuti 0036015€ cy0 €Kmy 20Cno0aproeants 3abesneyu-
MU HANENHCHUT PIGeHb OXOPOHU NPayi HA NIONPUEMCMEBE, WO BIONOBIOAE HEOOXIOHUM 8UMO2aM W00 3abe3neyens Oe3neuHux i 300pogux
yMmoe npayi npayisHuxise. I1ioxoou 0o nobyoosu ma ¢yuxkyionyeanns CYOIT nocmitino yOOCKOHAMOIOMbCA I3 YPAXYBAHHIAM MINCHAPOOHO20
doceidy. ¥ 2018 p. posnopsoxcennam Kabinemy Minicmpie Vkpainu cxeanena «Konyenyis pepopmysanus cucmemu ynpasninHsi 0XOPOHOIO
npayi 6 Ykpaiuiy, AKka Ha 0CHOSI pUSUKOOPIEHMOBAHO20 NIOX00Y 8UBHAUAE NPUHYUNU, HANPAMU | 3A80aHHA NOGYO08U cucmeMu opeanizayii
besnexu ma 2icicnu npayi 6 YKpaini 3 Memoio cmeopeHHsi HAYiOHAIbHOI cucmemuy 3ano0icanHs UPOOHUYUM PUBUKAM Olsl 3A0e3neYenHs
eghexmueHoi peanizayii npasa npayieHuxie Ha Oesneuri ma 300posi ymosu npayi. ¥ oanutl pobomi po3ensioaemovcs 3aCMOoCy8aAHH Memooy
bazamoxpumepianbHo2o 6UOOPY ANTLMEPHAMUE HA OCHOBI HEUIMKO20 BIOHOWEHH S nepesasu 8 npoyeci OYinIOBAKHS eqheKMUBHOCMI cucmemu
VIPABNIHHA OXOPOHOI npayi nionpueMcmed, wo 00360aums Oinviu 00 ckmusHo eussumu sacposu egexmusnocmi CYOII kouxkpemmnozo
¢y ’exma 2ocnodaprogants. Bioomi npuxnadu 3acmocysants ybo2o memooy 05 pO36 SI3aHHs 3a0ay N0 SI3aHUX 13 3a0e3neUeHHIM eKOHOMI-
yHOi 6esnexu cyb’exkmis cocnodapioganns. I pynmyouuce Ha yux pobomax aemopu cnpobysaiu oyiHUmMuU eQekmueHiCmb QYHKYIOHYBAHHS
CYOII. Po36¢’sizanus nocmaenenoi 3a0ayi 6yn0 30iCHEeHO HA NPUKIAdi KOHKPemHO20 NiONpueEMcmea Ximiynoi npomucinosocmi. Kageopoio
besnexu ocummeoisavnocmi Hayionanvnozo nicomexniunozo yuisepcumenmy Ykpainu 6yia npogedena 3HauHa podoma 3 8UOKpeMIeHHs
3azpo3 epexkmusrocmi CYOII, nos’s3anux i3 OisbHICMIO CyHCOU OXOPOHU npayi, siKi 6 OaHiti pobomi po32asi0aromsbCsi K MHOMCUHA OONYC-
MUMUX AIbMEPHAMUS, SIKI 3 MOYKU 30Dy iX noseu cmanosisamy 3azposy egpexmusnocmi CYOII. Takoxc 6yau eusnaueni kpumepii, 3a AKUMU
30IUCHIOEMbCAL BUOIP ceped BUHAYEHUX 3A2PO3 (OONYCMUMUX AIbMEPHAMUB). 3A2P03d MPANISCMbCS HeYACmo | Hepe2ysPHO,; NOs8 3a2Po3u
uac 6io yacy; 3a2po3a MpanisicmvbCs 4Hacmo i pecyiapHo (Nosmopiosanicms NOABU 3A2po3u) YNPooosdic neeHozo nepiody uacy. YV npoyeci
BUKOHAHHS poOomu OYIuU 3HAOeH] HAUOLIbW 6a20Mi 3a2po3uU BIOHOCHO 8usHayeHux Kkpumepiis. Toobmo 6yna po3e’szana 3a0aua payionais-
HO20 6UOOPY ANbMepHAMuUE 3 ne6Hoi MHodcunU X, 015 K0T 3a0aH0 OesiKe newimKe 8iOHOueHHs nepesazu g1, g2, 83 3 PYHKYIAMU HANEHCHOC
g s X X X — (0, 1). [Ins eupiwenns cpopmynbosanoi 3a0aui 6a2amoxpumepiansho2o eubopy o6pascs eghekmugHuil cnocio 320pmKu 6ex-
mopHo2o Kpumepiio 6 crkanspHuti. Ompumani pe3yromamu 0eMOHCMPYIOMb, WO Haubilbul gazomumu 3azpozamu epexmusrocmi CYOIT
AHani308aH020 NIONPUEMCIMEA € NEPEBUWECHHS YACIOMU MPASMAMUZMY HA NIONPUEMCMBE HAO YACMOMOIO NO 2axy3i ma epyde nopyuteHHs
npasun besneku npayi, donyujeHHs asapin. Ompumani pe3yrbmamu c8i04ams npo me wjo Ha OYiHIBAHOMY NIONPUEMCINEGT 8IODYBCSL Uil MOdHCe
6i00ymucs Hewachull GUNAOOK. 3acmocysants memooy 6azamokpumepianbHo2o 6ubOOPy albmMepHAMUE Ha OCHOBI HeYimKo20 8iOHOWEHHS
nepesazu 8 npoyeci oyinIO8aHHA eheKMUBHOCMI cUCmeMU YIPAGIiHHA 0XOPOHOIO NPpayi NIONPUEMCMEA, pO32NAHYme 8 POOOMi, 00360I5€, HA
BIOMIHY 810 HUBKU IHUWUX MemOoOis, Oinb 00 'ekmuero suokpemumu veoonixu ¢ CYOII, aKki nomenyitino Moxcyms npuzgecmu 00 HeOAMCAHUX
HACIIOKIG I, BIONOGIOHO, BYACHO BIICUMU HEOOXIOHI 3axX00u 05l HopManizayii cumyayii.

Kniouosi cnosa: Cucmema ynpasninis 0XopoHow npayi, 3azpo3u eghekmugHocmi QyHKYIOHY8aAHHA cucmemu, Memoo bazamokpumepia-
JILHO20 6UOOPY ANTLMEPHAMUE HA OCHOGI HEYIMKO20 GIOHOUEHHS nepesazu

Beryn noxeHHs npo CrcTeMy yIpaBIiHHSI OXOPOHOIO Ipari Ha
migmpueMcTBax enekrpoeHepretuku” (Pro zatverdzhennia
Cucrema ympasiinas oxopoHoro mpaui (CYOII) e€  Polozhennia pro Systemu upravlinnia..., 2015).

e(eKTUBHUM IHCTPYMEHTOM, SKHHA [I03BOJISIE CYO €KTY [Minxonu no nobymoBu Ta ¢ynkiionyBanus CYOII
TOCIIOZIAPIOBaHHS 3a0€3[EeYUTH HAJIKHUH PIBEHb OXOPO-  IOCTIMHO yIOCKOHATIOIOTHCS 13 ypaxyBaHHIM MDKHapoO.-
HH Tpaili Ha MiANPUEMCTBI, 10 BIAMOBiIAE HeoOXimHMM  HOro mocmimy. Y 2018 p. posnopsupkenHsm Kabinery
BUMOraM M[oji0 3abes3mnedeHHs Oe3meyHuX 1 37A0poBuUX  MiHicTpiB Ykpainu cxBaieHa “Konueniiist pehopmyBaH-
YMOB ITpali MpariBHUKIB. HSl CHCTEMH YIIPaBJIiHHS OXOpPOHOW mpaini B Ykpaiui”
[Muranns BrpoBamkeHas CYOII Boponosxk Oaratbox  (Pro skhvalennia Kontseptsii..., 2018), sika Ha OCHOBI
POKIB 3aJIMIIAIOTHCS aKTYaJIbHUMH Ul Cy0’€KTIB BUPOO-  PH3MKOOPIEHTOBAHOTO IiAXOAY BH3HAYA€ IPHHIIMIIH,
HUYOi Ta HEBUPOOHHYOI cdep AisUIBHOCTI Ta MAlOTh BiJ-  HampsiIMUA 1 3aBJaHHA NOOYJIOBH CHUCTEMH Oprasizamii
MOBiHE HOpMaTuBHE MmiArpyHTS. Tak, cr. 13 3akoHy  Oe3mekw Ta TirieHH mparmi B YKpaiHi 3 METOI CTBOPECHHS
Vkpaian “IIpo oxopony mpami” (Pro okhoronu pratsi, HamioHaJBHOI CHCTEMH 3al00iraHHA BUPOOHUYINM PH3H-
1992) 3060B’s13y€ poboTomaBIls 3a0e3neUnTH PYHKIIIOHY- KaMm i1 3a0esmedeHHs e(eKTHBHOI peamizamii mpaBa

BaHHS CHCTEMH YIPaBIiHHS OXOPOHOIO Mpalli. 3 METOW  MpalliBHUKIB Ha Oe3rneuHi Ta 30pOBi YMOBH Mpalli.
crpusiHHs cTBOopenHIo edexktuBHOi CYOII y 2008 p. [e- Ananiz ocmannix nyonixayii 3a npobiemamuxo ma
PXKTipOpOMHATIIAAOM OyiM 3aTBepIUKeHI PekoMmeHnamii — uswauyenus Hesupiuenux pauiule YACMUH 3Q2ATbHOT
11010 MOOYIOBH, BIIPOBAKCHHS Ta yIOCKOHAICHHS CUC-  npobaemu. Ilutanns po3podienus edexrunoi CYOII €
TEMH YIpaBiiHHS oxopoHoto mpaui (Pro Rekomendatsii  akTyanbHUM SK JUIS BITYM3HSHHUX HIANPUEMCTB, TaK 1 JUIs
shchodo pobudovy..., 2008). Po3pobnsiauck i ramxy3eBi  3aKOPAOHHHX, IPO IIO CBiqYaTh MIXXHAPOIHI HOPMATUBHI
HopMaTKBHI gokymeHTH moao CYOII, nanpuxian, “Ilo-  10KyMeHTH, 10 NpUIMaNNCh B Pi3HUH Yac, HaNpPHKIAL:
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pexomengamnii ILO-OSH 2001 (ILO-OSH 2001), cran-
naptr ISO 45001:2018 (BimmoBimHo, B VYkpaiHi 3
01.01.2021 BBoguthCs JCTY ISO 45001:2019) “Cucre-
MU YIPABIiHHS OXOPOHOIO 3JI0POB’SI Ta OE3MEKOI0 Tparii.
Bumoru ta HactanoBu momo 3actocyBanus” (DSTU ISO
45001:2019).

IIpo6memam CYOIL, ii ¢popmyBaHHIO, onTHMI3amii Ta
OLIIHIOBAHHIO €()EKTUBHOCTI MPUCBsIUCHA HU3Ka ITyOJIiKa-
i, K HaBYaJbHO-METOJUYHHX, TaK | HAYKOBUX, 30Kpe-
ma, (Hohitashvili, 2002; Hohitashvili et al.,, 2007;
Storozhuk, 2015; Hohitashvili et al., 2016; Storozhuk et
al., 2016; Storozhuk et al., 2019).

He3spaxkaroun Ha 1ie, TeMa OIIHIOBaHHS ¢()CKTHBHOCTI
CYOIl He BuuepmnaHa, OCKUIBKM TYT MiIXOAW MOXYTh
OyTH pI3HOMAaHITHHMH, IO 3YMOBIIEHO OCOOJIMBOCTSIMH
cy0’€eKTa TOCTIOAapIOBaHHS — BUPOOHNYA 9 HEBHUPOOHU-
4a cdepa IisUIbHOCTI, HAABHICTh 00 €KTIB, yCTaTKyBaHHS,
poOiT mixBUIIeHOT HEOE3MEKH, OCOOINBOCTI BUPOOHUIOTO
MPOLIECY 3arajoM 1 TEXHOJIOTIYHUX IPOLECIB 30Kpema,
BEPTUKAIBHUX 1 TOPHU30HTAIBHUX 3B’SI3KIB y MiAPO3/inax
1 BUPOOHHUIITBAX KOMIIaHil, KITbKICTh Ta MiATOTOBIICHICTH
MEPCOHAY TOIIIO.

Taoauna 1

Pe3ysabTaTH Ta iX 00roBOpeHHs

[TporonoBanmii y pobOTi miaxix K0 OLiHIOBaHHS ede-
KTUBHOCTI CHCTEMH YIPABIIIHHS OXOPOHOIO Ipaii MiJm-
pueMcTBa 0a3yeThCS HA 3aCTOCYBaHHI METOy OaraTokpu-
TepiaJbHOTO BHOOPY ANbTEPHATHB HAa OCHOBI HEYIiTKOTO
BiTHOIICHHS TNepeBard, IO OIHCaHWH Yy poboTax
(Zaichenko, 1991; 2006). Bigomi npukiagu 3acTocyBaH-
HSl [bOT'O METOJY JUIsi PO3B’sI3aHHS 33/1a4 MOB’s3aHHX 13
3a0e3Me4yeHHsIM €KOHOMIYHOT Oe3neku cy0’€KTiB rocro-
naproBanns (Zhyvko, 2013; Melnikov & Karaim, 2013;
Karaim et al., 2016). I'pyHTytounch Ha umx poborax aB-
TOpH cIIpoOyBay OLIHUTH €(EeKTUBHICTh (YHKIIIOHYBaH-
Ha CYOII. Hmxue HaBeneHa po3B’si3aHHS MOCTaBIEHOL
npoOieMH Ha TNPHKJIaAi KOHKPETHOTO MiANPUEMCTBA Xi-
MIYHOT IIPOMHCIIOBOCTI.

CBoro gacy Ha Kadenpi O€3MeKH >KUTTENISUIBHOCTI
HarmioHanbHOTO JTICOTEXHIYHOTO YHIBEpCHUTETY YKpaiHu
Oyia mpoBeneHa 3HadYHA PoOOTa 3 BHOKPEMIICHHS 3arpo3
edpexruBHOCcTI CYOII, 10B’s13aHMX 13 AISUIBHICTIO CITYyKOU
oxoponu mpami (Storozhuk et al., 2006), mepemik sSKuX
6aunmo B Tabn. 1. dakTHYHO 3a7aHa MHOXKMHA JIOITyCTH-
MUX QJIBTEPHATHB, SIKi 3 TOUKHU 30pY iX MOSIBU CTAHOBIISTH
3arpo3y edekrusHocti CYOIl —x; iy, i =1, n.

3arpo3su, 1oB’s13aHi i3 AISIIBHICTIO CITY>KOW 0XOPOHH Mpalli, 110 MOXYTh HETAaTUBHO BIUIMBATH Ha eektuBHicTs CYOII

3arposa

Xi

Husbknit piBeHs Ha04UHOT ariTarii 3 6e3nexu mparii

HerukoHaHHS MiF0YMX BUMOT IIOI0 BEJCHHS JTOKYMEHTAIIIT 3 OXOPOHH Mpaili

HeBukoHaHHs 3arjilaHOBaHUX SaXOZ[iB y BH3HAUYECHI TepMiHI/I

HeBuKOHAHHS PHUIUCIB 3 OXOPOHH MPAIli Y BU3HAYCH] TEPMIiHH

IMopyuieHHs HepioJMYHOCTI KOHTPOJIIO 32 CTAHOM OXOPOHH Ipalli B CTPYKTYPHHX ITiApO3/inax
[lepeBuIieHHS YaCTOTH TPaBMAaTU3MY Ha HiANPUEMCTBI HaJ YaCTOTOIO IO ramys3i

[epeBuieHHsT BAKKOCTI TPaBMaTH3MY Ha I AIPHUEMCTBI HaJl BAXKKICTIO O Tay3i

HeBukoHaHHS 3aX0/iB, nepei0adeHnuX B aKTax 3 PO3CIIi[yBaHHs HELIACHUX BUIIA/IKIB Y BU3HAUCHI TEPMiHU

HemninrororieHicTs mepcoHaty 3 OXOPOHH Mparii

IMopyuieHHs nepioJMYHOCTI IPOBEACHHS IHCTPYKTAXIB, aTeCTallil Ta nepeaTecTallii 3 6e3mneku mpari

I'pyOe mopymeHHs npaBmil 6e3MeKH Mpalli, JOMyIIeHHs aBapii

HerukopucTtanus poGiTHHKaMK 3aC001B IHAWBIAYATbHUX 3aXHCTY Ta CHEHOIATY

PiBenb 3a6e3nedeHoCTi MOOYTOBUMH TIPUMIILICHHSIMU

HaammanoBe BUKOHaHHS 3aX0JiB OO0 IMOKPAIIEHHS YMOB Iparli

BripoBaykeHHS MPOTO3UIIIH 11010 TOKPALIEHHS YMOB TIpaili

X25
X26
X27
X28
X29
X30
X31
X32
X33
X34
X35
X36
X37
X38
X39

HacTymHnM KpokoM cTaiio BH3HAYCHHS KpUTEpiiB, 3a
SIKUMH 3IIHCHIOEThCS BHOIp cepel BH3HAYCHHUX 3arpo3
(momycTMUX ambTEpHATHB) gj, j = 1, m (Tabmn. 2).

Tadauus 2

Kputepii, 3a skuMu 3MIHCHIOETHCS BUOIP cepel BU3HAYC-
HHUX 3arpo3, 1o MOXYTb HCTaTUBHO BIJIMBATU Ha e(beK—
tuBHicTh CYOII

g 3MICT KpUTEpito
g1 3arpo3a TparuseThCsl HeYacTo i HeperyJIsapHoO
22 MOsIBa 3arpO3H Yac Bij dacy
3arpo3a TPaIUBIEThCS YacTo 1 PEeryJsipHo (TIOBTO-
23 PIOBaHICTh MOSBH 3aTPO3H) YIPOJIOBXK IEBHOTO

nepiogy 4acy

VY mporeci BUKOHAHHS poOOTH BU3HAYEHI HAHOINBII
BaroMi 3arpo3u BiIHOCHO BW3HAYEHUX KputepiiB. ToOTO
CTOSIJIO 3aBAaHHS PAalioOHATBFHOTO BHOOPY albTepHATHB
3 [IEBHOI MHOXKHMHU X, I SKOI 3aJaHO JesIKe HEUiTKe
BIJIHOLLICHHSI TIEPEBAru g1, g2, &3 3 QYHKIISIMH HaJIKHOCTI
Ugi t XXX — (0, 1).

JIyist BU3HAYEHHS ©; — Baru i-ro KpUTEpiro Ha OCHOBI
CKCIICPTHUX ONMUTYBAHb 3 BUKOPUCTAHHAM IIKAJIN Bi[lHO-
cHOi BaxkimBocTi 00’ekriB (Saaty, 1993; Melnikov,
2018) Oynmo chopMOBaHO MATPHUIIO NMAPHHUX IOPIBHIHB
(tabm. 3).

3po0eHo 11e HAaCTYITHAM YHHOM: UISA IBOX ajbTepHa-
TUB, IO MOPIBHIOBAIHCSA MiX c000f0 (Taldi. 3), 3aexHo
BiJ 1X Ba)KIMBOCTiI Ta MipH BIUIMBY Ha BHOIp cepen BU-
3HAYCHHMX 3arpo3 OTPHMaHI BiAMOBiIHI 3HAYCHHS BiIIO-
BIZIHOTO €JIeMEHTa MaTpUlli MTapHUX MOPIBHAHb y MO3MLIT

(> gm)-
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Taoaunsa 3

Marpuns napHuX MOpIBHSHB KPHUTEpiiB, 3a SIKUMHU 3JIHCHIOETHCS BHOIp cepell BU3HAYCHUX 30BHILIHIX 3arpo3, M0

MOXYTh HETaTHBHO BILTHBATH Ha epexTnBHicTE CYOIT

&i &1 g2 &3
g 1 1/7 1/9
2 7 1 1/3
93 9 3 1

3rigro Bu3HaueHHMX yMmoB (Saaty 1993; Melnikov,
2018) miaroHajbHI €IEMEHTH MATPHUIl JTOPIBHIOIOTH OJIH-
Huri. HiokHS 9acTHHA MaTpHIN 3allOBHIOETHCS OOEpHe-
HUMH 3HAYCHHSAMH. [Ipy HE3HAYHUX BIAMIHHOCTSIX MIX
BaraMu KpuTepiiB MOKHA TaKOX BHKOPHUCTOBYBATH MapHi
yucia 2, 4, 6 Ta ix o0epHeHi 3HaueHHs (Semeniuk et al.,
2012).

3nificHeHI Jaii 3a JOTOMOTOI0 KOMII FOTEPHOI Ipo-
rpaMUu PO3PaXyHKH JTO3BOJIFIIV BH3HAYUTH CYMH €JICMCH-
TiB CTOBIIIIIB MAaTPHIIi HAPHUX TOPIBHIHD

E,=(0,056; 0,289; 0,655).

3a pe3ynmpTaTaMu IPOBEICHUX PO3PAXYHKIB OyJIO BH-
3HAYEHO, IO IHJEKC Y3rO/KEHOCTI MaTpHUIll HMapHUX I1O0-
piBusHb (Tabm. 3) B mMexkax Hopmu (<0,1), ToOTO MaeMo
3aJI0BUIbHI pe3ysbTaTH NOpiBHsAHb. OTpUMaHi Baru Kpu-
TepiiB, 3a SIKUMH 3/1IHCHIOETHCSI BUOIp cepesi BU3HAYEHUX

3arpo3 Jis:
— 3arpo3a TpAIUIIETBCS HEYaCTO 1 HEPEryJspHO:
o; =0,056;

— TOsIB 3arpo3u Yac Bij gacy: ; = (0,289;
— 3arpo3a TparuIIeThCsl YacTo 1 peryyspHoO (TOBTOPIO-
BaHICTh TOSIBH 3arpo3H) YIPOIOBX IIEBHOTO TMEPiOmy

n
gacy: 03 = 0,655, ZQJj =1.
j=1
Jnst BupimieHHst chopMyiboBaHoi 3amadi 6aratokpu-
TepiaJbHOIr0 BUOOPY 00MpaBcs epeKTHBHUI CITOCIO 3rop-

TKH BEKTOPHOTO KpuUTepito B ckamsipHuil (Zaichenko,
1991).

o . m
[Tepmmii crioci® 3ropTKH: 0=Ng, ~ OepeTbes Tie-
. J
J=1

PETHH 33JaHUX CIIBBIIHOIICHB IIEPSBAry.
Jpyruii cioci6 — 3ropTka BUXiZHUX BiHOLIEHb g Y
BUTJISA CyMH:

0,= Z 0;8;"
=

Jauti 3Haxomuiacs Halikpaia ajbTepHATHBA 3a 000Ma
3rOpTKaMH.
3a KOXKHHUM 3 KpUTEpiiB g MapHO MOPIBHIOBANUCS 3a-
rpO3HU, II0 MOXYTh HETaTHBHO BIUIMBAaTH Ha e(EKTUB-
Hicth CYOII. Pe3ynpTaTé OIiHIOBAIUCH HACTYIIHUM YH-
HOM:
1, akwo x, > x; abo x, = x;

i (5%,) = Lo

0, ko x; < x;

JI€ Xj, Xj — 3arPO3H, ITOB’53aHi i3 AIAIBHICTIO CIyXOH 0X0-
POHH Tpalli, 10 MOXYTh HEraTHBHO BILIMBATH Ha e(ek-
tuBHicTE CYOIL.

VY3araibHEHHI JYMKH €KCHEpTiB ISl aHalli30BaHOTO
HiANPUEMCTBA, IIOJNO HepeBard Tiel 4 iHIIOI 3arpo3u
(Tabun. 1) Hax HIIOIO 3 BpaxyBaHHSIM KPUTEPIiB, 3a SIKUMU
3IIACHIOETHCS BHOIp 0auuMO HIDKYE:

— 3arpo3a TPAIUIAETHCS HEYACTO 1 HEPETYIISPHO, gi:

- X25 = X26, X25 = X27, X25 = X28, X25 = X29, X25 = X30, X25 < X31, X25 = X32, X25 = X33, X25 < X34,
Xo5s < X35, X25 = X36, X25 = X37, X25 < X38, X25 = X39,
- X26 = X27, X26 = X28, X26 = X29, X26 = X30, X26 < X31, X26 = X32, X26 = X33, X26 ~ X34, X26 < X35,
X26 = X36, X26 = X37, X26 ~ X38, X26 > X309,
- X27 = X28, X27 = X29, X27 = X30, X27 = X31, X27 = X32, X27 = X33, X27 ¥ X34, X27 = X35, X27 = X36, X27
< X37, X27 7 X38, X27 > X309,
- X28 = X29, X28 = X30, X28 = X31, X28 < X32, X28 = X33, X28 = X34, X28 = X35, X28 = X36, X28 ~ X37,
X28 > X38, X28 » X309,
- X290 < X30, X29 = X31, X29 = X32, X29 = X33, X29 = X34, X29 = X35, X29 = X36, X29 ~ X37, X29 > X38,

X29 > X309,

3)

- X30 = X31, X30 ™~ X32, X30 > X33, X30 > X34, X30 = X35, X30 >~ X36, X30 ~ X37, X30 ~ X38, X30 ~ X39,
- X31 > X32, X31 2 X33, X31 » X34, X31 = X35, X31 > X36, X31 ~ X37, X31 > X38, X31 ~ X39,
- X32 = X33, X32 = X34, X32 = X35, X32 = X36, X32 = X37, X32 2 X38, X32 ~ X39,
- X33 = X34, X33 = X35, X33 =< X36, X33 = X37, X33 > X38, X33 >~ X309,
- X34 = X35, X34 7 X36, X34 > X37, X34 > X38, X34 > X309,
- X35 > X36, X35 > X37, X35 ~ X38, X35 7~ X309,
- X36 = X37, X36 > X38, X36 ~ X39,
- X37 > X38, X37 > X39,

X38 = X39.
— TIOSIB 3aTPO3H Yac Bif 4acy, g»:

- X25 < X26, X25 = X27, X25 = X28, X25 = X29, X25 = X30, X25 = X31, X25 = X32, X25 = X33, X25 < X34,
X25 < X35, X25 = X36, X25 = X37, X25 = X38, X25 < X390,
- X26 7~ X27, X26 = X28, X26 = X29, X26 = X30, X26 = X31, X26 = X32, X26 = X33, X26 ~ X34, X26 = X35, 4
X26 = X36, X26 = X37, X26 » X38, X26 > X309,
- X27 < X28, X27 = X209, X27 < X30, X27 = X31, X27 = X32, X27 ¥ X33, X27 = X34, X27 = X35, X27 < X36,
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X27 = X37,X27 > X38, X27 & X39,

Xo8 < X29, X28 = X30, X28 = X31, X28 = X32, X28 = X33, X28 < X34, X28 < X35, X28 < X36, X28 = X37,

X28 > X38, X28 > X309,

X29 > X309,

X38 > X30.

X29 < X30, X29 < X31, X290 = X32, X29 < X33, X29 = X34, X29 < X35, X20 = X36, X29 < X37, X29 > X3,

X30 < X31, X30 = X32, X30 ~ X33, X30 > X34, X30 = X35, >~ X36, X30 ~ X37, X30 ~ X38, X30 > X309,
X31 < X32, X31 = X33, X31 = X34, X31 < X35, X31 ¥ X36, X31 < X37, X31 > X38, X31 >~ X39,
X32 R X33, X32 ® X34, X32 =< X35, X32 > X36, X32 >~ X37, X32 > X38, X32 > X39,
X33 = X34, X33 =< X35, X33 > X36, X33 > X37, X33 > X38, X33 > X39,
X34 = X35, X34 > X36, X34 > X37, X34 > X38, X34 ~ X309,
X35 > X36, X35 > X37, X35 > X38, X35 ~ X309,
X36 > X37,X36 ~ X38, X36 > X39,
X37 > X38, X37 > X309,

— 3arpo3a TPaIUIETHCS YacTo 1 PEryJIsipHO (TIOBTOPIOBaHICTH MOSBHU 3arpO31) YIIPOAOBIK IIEBHOTO IEPioLy Yacy, gs:

X25 = X26, X25 = X27, X25 = X28, X25 ~ X29, X25 = X30, X25 = X31, X25 = X32, X25 = X33, X25 < X34,

Xas5 < X35, X25 = X36, X25 = X37, X25 > X38, X25 ~ X39,

X26 7 X27, X26 ™ X28, X26 = X29, X26 =~ X30, X26 = X31, X26 ~ X32, X26 ~ X33, X26 ~ X34, X26 = X35,

X26 ™ X36, X26 > X37, X26 ~ X38, X26 ~ X39,

X27 = X28, X27 = X29, X27 = X30, X27 = X31, X27 = X32, X27 = X33, X27 = X34, X27 = X35, X27 = X36,

X27 = X37, X27 7 X38, X27 & X309,

X28 = X29, X28 = X30, X28 = X31, X28 = X32, X28 ~ X33, X28 = X34, X28 < X35, X28 = X36, X28 = X37,

X28 > X38, X28 > X309,

X29 > X39,

X38 ™ X39.

Jani Ha ocHoBi cniBBigHomens (3)-(5) Oyau nodymo-
BaHI MaTpHLi BIIHOIIEHb [gi(X; X;) HACTYIIHUM YHHOM:
JUIS JIBOX aJIbTEPHATHB, IO MOPIBHIOIOTHCS MiXK CO00I0,
3aJIeKHO BiJ 1X B3a€MHOI'O BIUIMBY MaTHMEMO 3HA4EHHS
BIJIIIOBITHOTO eJIeMEHTa MaTpHLli y MO3uii (X;, X;). 3rixHO
BHU3HAYCHUX YMOB (2) [miaroHajbHI €JIEMEHTH MaTpHIl
JIOPIBHIOIOTh OAWHUIN. HWKHS 4acTHHA MaTpHIl 3aroB-
HIOETHCS 0OCPHEHHMH 3HAYCHHSAMH.

Y mporieci onpamroBaHHS OTPUMAaHUX PE3yNbTaTiB Ja-
Hi OyJl0O TIPEACTaBICHO Y BUIVIAAI MAaTpHLb [g1(X; X)),
Ue(Xi, X;), Ue3(xi, X7), KOTP1 BIINOBINAIOTH KPUTEPisAM g;.
Cami matpwuili yepe3 oOMeKeHHH 00’ €M CTAaTTi MU B CTaT-
Ti OIYCKaEMO.

[ToTiM OyJs10 MOOYIOBaHO 3rOPTKY BiHOUIEHD g1, &2, &3
y Burisial nepetuny Q1 =g1 N g» N g3 3 GYHKUIEI HAJIEK-
HOCTI:

po1(xi, ;) = min {1 (x;, X;), pea(Xi, %), 1ga(xi, X))}

Bu3HaumBIIM BiHOLIEHHS CTPOroi IepeBaru 3a Iep-
100 3rOPTKOIO (6), OyAyeEMO (PYHKIIIIO HaJISKHOCTI:

0, (o, = max {0: g, (5.3, = g (3. )
[ToTiM BU3HAYMMO MHOXXHMHY HEJOMIHOBaHUX allbTep-
natuB Q" y muoxuni (X, Q;) i Gyayemo QpyHKIiO Hase-
1 0 .
JKHOCT1 ﬂ& (X):

oy (X) =1—max g, (x,,x,) -

X29 < X30, X29 < X31, X290 = X32, X29 = X33, X20 = X34, X29 = X35, X29 = X36, X29 = X37, X29 > X38,

)

X30 = X31, X30 > X32, X30 ~ X33, X30 7~ X34, X30 = X35, X30 ~ X36, X30 > X37, X30 ~ X38, X30 ~ X309,
X31 ™ X32, X31 > X33, X31 » X34, X31 = X35, X31 ~ X36, X31 ~ X37, X31 > X38, X31 ~ X39,
X32 > X33, X32 = X34, X32 = X35, X32 > X36, X32 ~ X37, X32 7 X38, X32 > X309,
X33 = X34, X33 = X35, X33~ X36, X33 > X37, X33 > X38, X33 ~ X309,
X34 = X35, X34 7 X36, X34 7 X37, X34 > X38, X34 7~ X39,
X35 > X36, X35 / X37, X35 > X38, X35 7~ X39,
X36 >~ X37, X36 ~ X38, X36 ~ X39,
X37 7 X38, X37 > X309,

DyHKILIST HAIEKHOCTI ,Ugf (X) Mae HaCTYNHUI BUIJIALL;
i (X) =05 0;0;0; 0; 1; 1; 0; 0; 0; 1; 0; 0; 0; 0]

BukopHcToByrOUYH 3rOpTKY KPUTEpIiB y BUTIISIII CyMHU
U OyayeMo HeuiTke BigHomeHHs nepesaru O 3
0.~ S0 pesarn 0
j=1

(hYHKIII€I0 HAJIEKHOCTI:

ﬂgz(xnxj)=za)jﬂg/.(xi,xj) C)
j=1

BusHavyaeMo BifHOIIEHHSI CTPOroi mepeBard 3a JApy-
TO10 3ropTKoI0 O>* 1 OyryeMo QyHKIII0 HAJIEKHOCTI:
s .
/ugz(xi:xj) = max{O,,uQZ(xl.,xj)—,uQZ(xj,xl.)} (10)
Bu3HayaeMo HEJOMIHOBaHI aJbTEPHATHBH 3a JPYTOIO
3ropTkoro Q7 1 6y ryeMo (QYHKIIIIO HAIEKHOCTI:

HO K
#QZ(X):I_maX/’lQZ(xjﬂxi) (11
TakuM YHHOM, HEYIiTKa IIJIMHOKMHA HEIOMIHOBAHHX
AIbTEPHATHB CTOCOBHO 0>

e (X)=[0;0,112;0;0;0;0,112;0; 0; 0; 0,112; 0,690; 0; 0; 0; 0; ]
3HaxX0IUMO CIiJIbHY MHOXHHY HEJOMIHOBaHUX ajb-
TEpHATHUB 3a 000Ma 3ropTkamMu Q™ (X) = 0/ (X)N Q) (X)
3 (DyHKILIEI0 HAJIEKHOCTI:
o (X) = minlyige (X 1 ()] (12)

[IpoBeneHi po3paxyHKH MMOKaXyTh, IO HAWOIIBII Ba-
TOMOIO aJIbTePHATHBOIO CIIiI BBAXATU TY, IUIS SKOi CTY-
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MiHb HEJIOMIHOBAHOCTI 3a 000Ma 3ropTKaMyu MaKCHMallb-
1O HO N

wa, — i (Xi) = max
BusHaueHO HEIOMiHOBaHy ajbTepPHATHBY 3a 0boma
3rOPTKAMHU:
,ugf(X) = [0; 0,112;0;0;0;0,112;0;0;0;0;0,690; 05 0;0; 0]
OTpuMaHi pe3ysbTaTd JEMOHCTPYIOTb, 110 HaHOLIbII
BaroMumHu 3arpo3zamu edextuBaocti CYOII aHamizoBaHoO-
ro MiJIPHEMCTBA € X3 — EPEBUILEHHS YaCTOTH TPaBMa-
TU3MY Ha HiJNPUEMCTBI HaJ YacTOTOIO I10 Taly3i Ta X3s —
rpy0be mopymeHHs NpaBuil Oe3leKd Ipari, AOIMYILEHHS
aBapiii.

BucHoBku

®DaKTHYHO OTPUMAaHi Pe3yJabTaTH CBIIYATH MPO TE IIO
Ha OIiHIOBAHOMY MiATPHEMCTBI BiIOYBCS UM MOXE Bif-
OyTHCS HEIlIAaCHUI BUMAJIOK.

Ilepcnexmusu nodanvuiux 0ocniodxceHsb. 3aCTOCyBaH-
HSl METOJy 0araToKpUTepialibHOr0 BHOOpPY ajbTEpPHATUB
Ha OCHOBI HEYITKOIO BiJHOILEHHS MEpeBard B IpOIeci
OIIIHIOBAaHHS €(DEKTUBHOCTI CUCTEMH YIIPABIIHHSA OXOpO-
HOIO Tpalli MiIIPUEMCTBA, PO3IIIIHYTe B POOOTI, J03BO-
JI€, HAa BIAMIHY BiJ] HH3KH IHIIUX METOMIB, OLIBII
00’exTHBHO BHOKpeMuTH Henoiiku B CYOI, ski moreH-
HIHHO MOXYTh TMPHU3BECTH 1O HEOAKAHHWX HACTIJAKIB i,
BIJIMIOBITHO, BYACHO BXXUTH HEOOXiIHI 3aXOM LIS HOP-
Mautizamii cuTyartii.
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