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ASSESSMENT OF FACTORS’ IMPACT ON PROBLEM-SOLVING BY
THE DECISION MAKER IN MULTILEVEL ERGATIC SYSTEMS BY
MEANS OF FUZZY CLASSIFICATOR

Ipemnoxken crmocod OIEHKH CTEMEHH BIMSHUS KOTHHUTHUBHBIX M BHEHNIHHX (DAKTOPOB HA  IPUHSTHE
PETCBaHTHBIX PEIICHUI OMEepPATHBHO-IAMCIETYCPCKUM TEPCOHAIIOM BO MHOTOYPOBHEBBIX IPraTHUECKHX
cucTeMax, paboTaroIMX B KPUTHUYECKHX YCIOBUsIX. [IpuMeHeHHe NaHHOro crnocoba MO3BOJIUT B pealibHOM
BPEMEHH KOHTPOJHMPOBATh U BIUATH HA COCTOSHHUE JIMIA, IPHHUMAIOIIETO PEIlICHHs] B KPUTHYECKUX CUTYaIUIX,
Ha KaXJOM HEepapXu4ecKOM YpPOBHE YIPABICHHUS, BCIEACTBHE YEro MOBBICUTh 3((GEKTUBHOCTh pPabOThI
9PraTUYECKUX CHCTEM B LICJTIOM.

KaroueBble ciioBa: spraTuyeckasi CHCTEMa, YeJIOBEUECKHH (haKkTop, HEYETKHE MHOXKECTBA, SKCIIEPTHBIE OLICHKH,
MHOTOKPUTEPUAIbHBIA aHAIN3, QYHKIMS TIPHHA/IIEKHOCTH.

The author suggests the method of impact assessment of cognitive and external factors on relevant
decision-making by operation-dispatch personnel in multilevel ergatic systems with branched hierarchic
structure, working in critical situations. The application of this method allows to control and influence in real-
time on the state of the decision-maker in critical situations, at each hierarchic operational level, so that to
increase the effectiveness of ergatic systems work.

Keywords: ergatic system, human factor, fuzzy sets, expert judgements, multi-criteria analysis, membership
fuction.

Brenenue

Bo wmHoroypoBueBbix 3pratudyeckux cucreMax (MOC), ¢ pa3BeTBICHHOW uepap-
XMUYECKON CTPYKTYpOH M paboTaroluX B KPUTHYECKUX YCIOBHSIX, KaK dHEpreTHKa, Hed Te-
XUMHYECKass M JAp. NPOMBILUIEHHOCTH, NPEIbSBIAIOTCS O0COoOble TpeOOBaHHS K YelIOBe-
yeckoMmy (akropy. IlpuHsaTHE aneKBaTHBIX pEIICHWN, B TaKUX CHUCTEMaX, JHUIIOM HpPHUHHU-
maromum perierue (JITIP) B ycioBusix HEONpeaeIeHHOCTH, BO MHOTOM 3aBHCHUT KakK OT €ro
KOTHUTHBHON  COCTaBJISIONICH, Tak U OT (aKTOpPOB MPOU3BOACTBEHHOIO Ipolecca u
BO3JICHCTBUS ITPOM3BOACTBEHHON OKPY’KAIOIIEW Cpelbl HA KAKJIOM HMEpPapXUYECKOM YPOBHE
ynpasienus [1,2].

ITocTanoBka npodaemMbl

AHanu3 JIUTEepaTypHbIX HMCTOYHMKOB IO aBAapUIHOCTU B PACHpPEACIICHHBIX CHCTEMax
KPUTUYECKOI0 Ha3HAYEHUsl IIOKA3bIBAET, YTO KOJIMYECTBO aBapUi, IPOUCXOMSIINX 10 BUHE
JIIIP, cocraBnsieT A0 45%, 4T0 0OYCIOBIMBACT aKTyalbHOCTh HCCIEAOBAHUMN, HAMTPABIEHHBIX
Ha COBEPIICHCTBOBAaHME WH(POPMALMOHHBIX TEXHOJIOTHH MPHUHATHS  PEIICHUH C yd4eToM
Bo3/eiicTBytomuX pakTopos Ha JIIIP Ha kakaq0M HepapXrUueckoM YpOBHE CUCTEMBI [3].
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Jns peuienust JaHHOM 3ajjaull HEOOXOAMMO B PEAIbHOM BPEMEHU KOHTPOJIHUPOBATH U
BJIMATH Ha (YHKIIMOHAJIBHOE COCTOSHUE JIMIIA, MPUHUMAIOIIETO PEHICHUS B KPUTHUYECKUX
CUTyallUsiX, Ha KaXJIOM HEpapXUYECKOM YpPOBHE YIPABJICHHS, BCIECJICTBUE YETrO MOBBICUTH
3(PEeKTUBHOCTH PaOOTHI IPraTUIECKUX CHCTEM B IICJIOM.

AHaJIU3 NOCJIeHUX UCCIeI0BAHUI U MyOJauKaI il

B pabotax [3-5] paccMOTpeHBI BONpPOCH YCOBEPIIEHCTBOBAHHS HWH(OOPMAIMOHHBIX
TEXHOJIOTHI JJIs CUCTEM MPUHATUS PEIICHUN ONEepaTUBHO-AUCIIETYEPCKUM TepcoHasioM. [Ipu
9TOM OCHOBHOE BHUMAaHHWE YJESETCS HCCIeNOBaHMIO yciaoBui pabotsl JIIIP, ¢ yderom
BO3/ICHCTBYIONIMX HAa HETO BHEIIHUX (DAKTOPOB, U (POPMHUPOBAHUIO ATBTEPHATUB MPUHATHS
pelieHni Ha OCHOBE UMEIOIITMXCsI 0a3 3HAaHWM 110 JIMKBUIAIIMY aBAPUHHBIX CUTYaIUH.

Crnenyer oTMETUTh, UTO B JaHHBIX paboTax He paccMmarpuBarorcs cBoiicta JIITP kak
MPOMEKYTOUHOTO 3BE€HA CHCTEMBI C YYETOM BO3JAEHUCTBYIOUIMX Ha HEro (akTopoB padoueit
Cpelbl U KOTHUTUBHOM COCTaBIIAIONICH, HA KaXKJIOM UEPapXUUYECKOM YPOBHE YIIPABJICHHUS.

eap ucciieqoBaHust

Hcxons W3 mpoBeIEHHOIO aHANW3a, IIENbI0 HCCICIOBAaHUS SIBIISIETCS COBEPIICHCTBOBAHUE
UHGOPMAIIMOHHON TEXHOJOTUU TPUHATHS PEIICHUH, C Y4YeTOM BIMSHHS BHEIIHUX U
KOTHUTHBHBIX (PaKTOpOB Ha JIIIP BO MHOrOYpOBHEBBIX CHCTEMAaX KpPUTHYECKOIO
IPUMEHEHUSI.

Jlis nocTrKEeHMs yKa3aHHOM LIeH MpeasiaraeTcsi Crnocod OLEHKH METOAO0M HEUETKOIo
MHOTOKPUTEPUAIBLHOTO aHAJIN3a BAPUAHTOB.

JlaHHBIH c1TOcO0 MO3BOJIUT OIEHUTH (DaKTOPHI, OKa3bIBAIOIINE HANOOJIbIIIEe BIUSHUE HA
JIITP Ha Ka)XJOM YPOBHE CHCTEMBI, U, KaK CIIEJICTBHE, KOPPEKTUPOBAThH €r0 (PYHKIIMOHAIBHOE
COCTOSIHHE JIJISl IPUHSTHUS PEJIEBAHTHBIX PEIICHUH.

N3s10:keHHEe 0CHOBHOIO MaTepHaJia

Xapakrep npunstus pemenuid JIIIP B cocrae MDOC, Ha KaxJoM U3 YpOBHEH,
MOJIBEP>KEH BO3JICHCTBUIO PA3NIMYHBIX BIMSIOMIMX (PAKTOPOB, KOTOPbIE MOXKHO pa3JesiuTh Ha

TPHU TPYTIIIBL:
1) daxTopsl TEXHOIOTUUECKOr0 MPOLECCa - YPOBEHb OACHOCTH - S, ;

2) daxropsl paboueil cpesl - AITUTENBHOCTh Pa0OTHI - §,, OCBELIEHHOCTD - S, TEMIIEpaTypa -
S,, YPOBEHb IlIyMa - S, ypOBEHb BUOpALUii - §,, HANPSH)KEHHOCTb IEKTPOMArHUTHOTO MOJIs
- s, Uap.;

3) KOrHUTUBHBIE (HAKTOPBI - YTOMIIEHHOCTb - g , UH(QOPMALIMOHHASI TIPOITYCKHAsl CIIOCOOHOCTB -
Sy , ICUXOJIOTUUECKAS! HAPSKEHHOCTD - S, , TH(QOPMALMOHHBIH CTpecC - §;; H Jp.

O6o006menHnas crpykrypa MOC npeacraBieHa Ha puc. 1.

IIpunsarue pemenuit JIIIP nepBoro ypoBHs B OCHOBHOM OIIPEACIICHO YIPABICHUEM U
KOHTPOJIEM PEKUMOB TEXHOJIOTMYECKOTO Iponecca. Ha 3ToM ypoBHE Ha HEro, B OCHOBHOM,
BO3/ICUCTBYIOT (hakTOpbI MPOU3BOACTBEHHOrO Mporecca U (aKTOpbl pabodeid cpebl.

Hearenbnocts JIIIP Ha BTOpOM ypOBHE 3aKIHOYaeTCs, B OCHOBHOM, B JHUCIET-
Yyepu3alMd TEXHOJIOTMYECKOTO TMpolecca U XapakTepusyercs OoJbIiuM  00BeMOM
nocTynaroued MH(pOpMalMK, IOBBIIIEHHBIM YPOBHEM pPHCKa, BBIIOJIHEHUEM 3a7a4
IUTAHUPOBAHMS, MOCTyHAOMUX OT BepxHUX ypoBHed MOC. K BinustonmmM Qaxkropam Ha
9TOM YPOBHE MOKHO OTHECTH KaK (akTopbl paboueil cpesibl, Tak 1 KOTHUTUBHBIE.

Ha Bepxnem ypoBHe ympasiaenuss MOC JIIIP ocymecTBiaser ynpasiieHue
TEPPUTOPUAIIBHON PACIIPECIIEHHOCTBIO 3a/1a4, BEIOOP aJIbTEpPHATUB [Vl IPUHATHS PELLICHHS B
KPUTHUYECKUX CUTYallUAX, KOTOpbIE HE IOJIHOCTBIO PErIAMEHTHPYIOTCS WHCTPYKTHBHBIMU
maTtepuaiamu. Ha 3ToM ypoBHe HauboJbliee 3Hau€HUE UMEET KOTHUTUBHASI COCTABJISIOIIAS.
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JITIP n-ro

[InanupoBanue,
KOHTPOJIb U YIIPABICHUE

JITTP II ypoBH# JIITP II ypoBHs

CpencrBa KOHTPOJIS
U YIIPaBJIECHUA

CpenctBa KOHTPOJIS
U YIpaBJIeHUs

JIIIP I ypoBH#

JIIIP I ypoBH#

OObexT
yrpasieHus |

OObexT
yIpaBiieHUs 2

JIIIP I ypoBH#

JITIP I ypoBHs

OObexT
ynpasieHus 3

O0BbEKT

YIIDABJICHUS NN

Puc.1. O6o061mennas cxema MOC

Kak BuaHO u3 anHamusa, pesrenbHOCTh JIIIP Ha pasnuyHbBIX ypOBHSAX HEpApXUH, B
pa3IMYHON CTEMEeHH, 3aBUCUT OT MepeducieHHbX (akTopoB. [losTomy menecoobpazno
UCIIOJIb30BATh METOJ SKCIIEPTHBIX OIEHOK, YTO MO3BOJIUT TOJTYYUTh HHPOPMAIIHIO C YIETOM
cnenrduky peastbHbIX MOC Ha OCHOBE OTIBITA IKCIIEPTOB.

st momy4yeHus: SKCHEPTHBIX OIEHOK MPOBOAMIICS OMpOC Mo 10 3KCHEepTOB Ha KaXIOM
n3 ypoBHed MOC. JlaHHblE OLEHKH NPEICTABISIIOTCA ~ 3HAYEHUEM  HEYETKOU
JIMHTBUCTUYECKOM MEPEMEHON «OLEHKA», KHU3Kas», KCPEIHSIND», KBBICOKAS».

Jlns  ompenencHUss CTENEHM BAXHOCTH BIIMSHUS TEPEYUCICHHBIX (DAaKTOpOB, Ha
OCHOBaHMHM JKCHEepTHhIX oOueHOK JIIIP mo kaxaoMmy W3 ypoBHEH, IpemaracTcsi METOL
HEUYETKOTO MHOTOKPUTEPUAJIBHOTO aHajau3a BapuaHToB [5]. JlaHHBII METOJ COCTOUT B
YIOPSAOYMBAHUM DJIEMEHTOB MHOKECTBA S BapUAHTOB MO KPUTEPHUAM U3 MHOKecTBa E

rie S= {SI,SZ,S3,...,Sm} - MHOXECTBO (PaKTOpoB (BapHaHTOB), KOTOPHIE IMOJICKAT
MHOTOKPUTEPUAIIBHOMY aHAJIU3Y;

E= {E1 B, E,,..E, } - MHOYKECTBO KPUTEPUEB, MO KOTOPHIM OIICHUBAKOTCSI BAPUAHTHI;

kpurepuil E,,i =1,n - BeICOKas OIEHKa CTeNeHH Bo3aekcTBus (axropa Ha JI[IP, nannas i-m
JKCIIEPTOM.
Hycre up, (9 j)— uucio B quanasoue [0, 1], koropsim onennBaercs Bapuant S, €S no

kpureputo E; € E. Torga xpurepuii E, MOXHO NpPEICTaBUTh HEYETKUM MHOXKECTBOM F, Ha
YHUBEPCAJIbHOM MHO>KECTBE BAPUAHTOB S :

E ILIEI (Sl) ILIEI (S2)” lLlEl (Sm) ’ (1}
S, S

i S]

b

m
e f; (S j) - CTEIEeHb NPUHAIEKHOCTH BapuaHTa S, HEYETKOMY MHOXKECTBY E; - «BbICOKas
/ .

OIICHKA CTEeINeHU Bo3aeicTBus (akTopa Ha JITIP, naHHast i -M dKCIIepTOMY
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Jnsg  HaxoxaeHus CTENneHed MPUHAJICKHOCTH HE4YeTKoro MHoxectBa (1)
1eJIeCO00pa3HO  HCTONIb30BaTh METOJ MOCTPOeHUsl (PyHKUMN MPHUHAICKHOCTH Ha OCHOBE
napHbeIX cpaBHeHu# [6]. [Ipu wcmonp30BaHUM TaHHOTO METOJa HEO0OXO0aUMO CPOPMHUPOBATH
MaTpHIIbl NapHbIX cpaBHenuil BapuantoB L(E,) mo i - my kpurepuro. OOLiee KOIMYECTBO

TaKUX MaTpUL] paBHO KOJIUYECTBY KPUTEPHEB.
[Tapuble cpaBHeHuss mnpoBonsATcsa no mkane Caaru [6], mpuueM mojaraeM, 4ro €ciu
OLICHKH BAapHaHTOB S, U S, COBMAJAIOT, TO MNPEUMYLIECTBO S, Hax S, OTCYTCTBYeET, &

snementsl Matpuusl L(E)) l,, =1. Ecim oueHKH BapuaHTOB S, M S, «BBICOKas» U
«CpefiHsis» COOTBETCTBEHHO, TO IPEUMYIIECTBO S, Hax S, craboe, a [, =3.

Ecmu OIICHKKU BapUaHTOB Sr n Sp «BBICOKasA» M «HHU3Kasd» COOTBECTCTBCHHO, TO
npeuMyIecTBo S, Hax S,abcomotHoe, a /,,, =9 . HakoHel, eciii OLCHKH BapUAHTOB S, U
S, «CpenHsis» M «HU3KasD) COOTBETCTBEHHO, TO NPCUMYIIECTBO S, Hax S, sBHOC, a [, =7.

OcranpHbIC 3JIEMEHTHI MAaTPHIIBI TAPHBIX CPABHEHUN MOXKHO HAWTH M3 CBOMCTBA €¢ 00paTHOM

CUMMETPUYHOCTH, T. €. er =1/1,,, r,p=1,m.

}"p’

Ucxoxst w3 nmnpumepa, TrAe KOIMYCCTBO BapHAHTOB S, pPaBHO OJMHHA/LATH,
COOTBETCTBEHHO TOTPEeOyeTCs] CPaBHHUTH Cfl =55 map BapuaHTOB, TO JJsi TOCTPOCHUS
Marpuipl napHbix cpaBHennit L(E,) uenecoobpasHo Bocroib3oBathes cpenoii MATLAB.
st aToro BBenmeM obo3HadueHusi. Yepes El[j] - omHoMepHBIil MaccuB pasmepa m . [Ipuuem
El[j]=1, ecnu oueHka, naHHas i-M JKCHEpTOM j- My (akropy, «Hu3kas»; EI[j]=2, ecnu

COOTBETCTBYIOIIIAs OlleHKa «cpenusisiy; EI[j]=3, ecnu 3Ta onenka «Bbicokasi». Uepes LI[j,k] -
JBYMEPHBI MacCHB pa3Mepa mXm, 3JIEMEHThl KOTOPOTO paBHBI COOTBETCTBYIOUIHM
snementam marpuisl L(E)).

Crenenn NpUHAIIEKHOCTH LU (S j) IIPUHUMAEM DPAaBHBIMH  COOTBETCTBYIOIINM
1

KOOD/IMHATAM COOCTBEHHOTO BEKTOpa W = (W, W,,...,w, )’ MaTpHIlbl MapHBIX CpaBHEHMIi

L(E):
iy 6 ), =t @

COOCTBEHHBII BEKTOpP HAXOAUM U3 CIEAYIOLIEH CUCTEMbl YPaBHEHUA:
{ L(Ez)w = Zmaxvv

wtw, +.+w, =1

3)

e A, - MakcuManbHoe coocTBenHoe 3nauenne matpunsl L(E,).

max
Ecin cuyurars, 94T0 KpuTepun £, paBHOBECHBI, TO B 3TOM CIIy4ac JIy4IIMM BapHAHTOM
OyZeT TOT, KOTOpBIH OJHOBPEMEHHO Jy4IIWd Mo BceM KpurepusM. Heuérkoe pemieHue
HaXOAWTCA KAK MEPECEUCHNE YACTHBIX KPUTEPUEB:
min #z, () min (S.) min #z, )

~ o o = i=l,n i=l,n i=l,n

D=EnNE,Nn.NE, = , yoees , 4)
S, S, S

m

rae D - HeueTKoe MHOXKECTBO «BBICOKAs OIICHKA CTETEeHH BIUsSHUS GakTopa Ha JITIPy.
CornacHO NOJy4YE€HHBIM HEYETKMM MHOXKECTBOM [, JTydlIMM BapHaHTOM S, CIEmyeT

CUUTATb TOT, Y KOTOPOTO CaMast OoJIbIIIas CTEIICHD MMPUHAJICKHOCTHU
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S =argmax(“B(Pl):uB(Pz)""”E(Pm )) (5)
JIist aBTOMATH3aIUN HAX0XKICHNs CTETICHH PUHAIEKHOCTH L5 (S‘j ): r'I—lIiJI 7. (Sj J j-

ro ¢akropa HEYETKOMY MHOXECTBY D cpeacrBamu MATLAB BBesem CIIEIyIOIINE
o6o3nauenus. Yepes El[j,i] - 1ByMepHbIil MaccuB pazmepa m X 1, SIEMEHThl KOTOPOTO PaBHBI
1,2,3 B 3aBUCUMOCTH OT OIICHOK, BBICTABJSIEMBIX i-M 3KcmepToM j-My (dakropy. EIGLI [j] -
OJTHOMEpPHBI MaccuB pa3mepa m, D3JIEMEHTbl KOTOpPOTO SBJISIIOTCA COOCTBEHHBIMHU
3HAUECHHSIMH MAaTPHIIbI TAPHBIX cpaBHeHuii BapuanToB L(E,) no i - my kpurepuo. LMAX
— HauOoJIblIIee 10 MOAYJIIO U3 3TUX COOCTBEHHBIX 3HaueHUH. W [jo ] - OTHOMEpPHBI MaccHB
pa3Mepa m, COOTBETCTBYIOIIHE 3IEMEHTHI KOTOPOI'O paBHbI CTENIEHU NpHHAIe)KHOCTH  jO -

ro (hakTopa HOPMaJIbHOMY HEUETKOMY MHOXKECTBY D .
PesynbpTaThl MOETUPOBAHUS CTENICHU BIHSHUS BOo3MyInaronmx ¢akropos Ha JIIIP Ha
paznnuHbIX ypoBHAX MOC, B cpene MATLAB, nipencraBiieHbl Ha pUCYHKE 2.

1.2

¥

U D [SJ J

BN ypoEEHEL
N ypoBEEHE 2

YpOEEHE 3

531 52 53 54 55 56 57 58 59 510 3511

Puc. 2. Creneny NIpUHAIJIEXHOCTH L (S’ j) Jj -T0 (hakTopa HOPMAIbHOMY HEUYETKOMY

MHOKeCTBY D Ha pa3iauuHbIX ypoBHsIX MOC

BpIBObI

Kak BumHO u3 puc. 2, Ha TEepBOM YpoBHE K dakTtopam, 00JagarolnuM BBICOKON
crenenblo BiausHus Ha JIIIP, oTHOCATCS (haKTOpPBI TEXHOJIOTMYECKOTo Ipolecca U padboueit
cpenbl. [Ipu sTomM korautuBHBIE (pakTopbl BiusOT Ha JI[IP siBHO MeHbIIE, 4eM OCTallbHEBIE.
Ha BTOpOoM ypoBHE Bce (hakTOpbl, KpOME TEeMIIEpaTyphl, OKa3blBaIOT OJAWHAKOBOE MOYTH
BbIcOKO€ BiusiHUE. [Ipudyem Haubosnbiiee Bausinue Ha JI[IP kak Ha mepBOM, Tak U HA BTOPOM
ypoBHE oOKa3biBaeT (akrop S,- Temmneparypa. Ha TpeTrbeM ypoBHE B BBICOKOI CTENEHH
BiusoT Ha JITIP Tonapko KorHUTHBHBIE (hakTOphl. B mepByto ouepenb, 3T0 NMCUXOJOTHYECKAsS
HaIpPsLKEHHOCTD - S, ¥ UHPOPMAIMOHHBIN cTpecc - S, .

[IpumeHeHre AaHHOTO croco0a MO3BOJUT B PEaIbHOM BPEMEHH KOHTPOJIUPOBATH U
BIMATH Ha (PYHKLIMOHAJIBHOE COCTOSHHUE JIUIIA, MPUHUMAIOIIETO PEUICHUS B KPUTHYECKHX

CUTYyallMsX, Ha KaXIOM HEpapXHUECKOM YPOBHE YIPABICHHS, BCIECIACTBUE YETO MOBBICHTH
3¢ (HEeKTHBHOCTH pabOTHI IPraTUYECKUX CUCTEM B IIECTIOM.
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RESUME

Viktor Perederii, Eugene Borchik

Assessment of factors’ impact on problem-solving by the decision maker in
multilevel ergatic systems by means of fuzzy classificator

In multilevel ergatic systems (MES) with branched hierarchic structure and working in

critical situations, as energetics, petrochemical and other industry sectors, special
requirements to the human factor are imposed. Adequate problem-solving in such systems by
the decision-maker under conditions of uncertainty depends to a large extent on cognitive
component of the decision-maker, as well as on factors of the industry process, the influence
of the industry environment on each hierarchic operational level.
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To assess factors’ impact on the decision-maker the expert judgements have been
received by applying the audit of 10 experts on each level of MES. The assessment data are
presented by the value of the linguistic variable «grade»: «low», «mediumy, «highy.

With the aim of determining the grade of the level of criticality of above mentioned
factors’ impact, on the basis of the expert judgements of the decision-maker at each level, the
method of fuzzy multi-criteria scheme analysis has been suggested. As the result, it is possible
to make the following conclusion:

1. The problem-solving by the decision-maker at the first level is defined by operation
and control of process conditions in general. At this level the decision-maker is influenced by
factors of the industry process and factors of the operation environment.

2. The activity of the decision-maker at the second level lies in dispatching of
technological process in general, it is characterized by a great amount of incoming data,
higher level of risk, planned tasks completion, coming from the higher levels of MES. The
leading factors at this level are considered to be factors of the operation environment as well
as cognitive ones.

3. At the highest level of MES operation the decision-maker maintains control over
territorial task distribution, alternative choice of decision-making in critical situations, which
are not fully regularized with instruction materials. At this level the cognitive factors are very
important.

The application of this method allows to control and influence in real-time on the state of
the decision-maker in critical situations, at each hierarchic operational level, so that to
increase the effectiveness of ergatic systems work in general.
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