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AHHOMauyusi — B paboTe npeactaBneH MeToAMYECKUIA
noaxoA K OueHke (YHKLMOHANbLHOIO COCTOSIHWSI OrnepaTopoB
3pUTENBHOrO MPOdUNst 1 NPOrpamMmMHO-annapaTHbIA KOMMIEKC
ONs ero peanusauuu.

|. BBepgeHue

Mcnonb3oBaHne nepcoHanbHbIX komnbtoTepos (MK)
BO Bcex cdepax AeATenbHOCTM YenoBeka crnocobCcTBo-
Bano CMelleHno paboyert Harpyskm B MCUXUYECKYIO
chepy, npeabsasnsasa Bca 6onee Bbicokne TpeboBaHUs K
TaKMM XapaKTepuCTUKaM YerloBeka, Kak TOYHOCTb, CKO-
pOCTb MbILMEHNs, ObICTpoTa peakunii n gp. B HekoTto-
pbiXx 06racTsiXx TEXHUKM 3TV TpeboBaHUS BNMOTHYO Npu-
6nu3nnucb K NpeaenbHbIM BO3MOXHOCTAM YenoBeka B
OaHHbIX ycroBusix. Pabota onepaTopoB 3pUTENbHOrO
npocuns, cBsf3aHHas C BOCMPUSTMEM MHOpPMaLun C
3KpaHa gucnnes, TpebyeT MNOBbILWEHHbIX 3pUTENbHBIX U
YMCTBEHHbIX YCUINUWA, GOMbLIOrO HEePBHO-IMOLIMOHAmMb-
HOro HanpshkeHWs, pelleHWs B OrpaHuYeHHoe BpeMms
CMOXHbIX 3a4ady, BbICOKOW KOHLUEHTpaLUM BHUMAHMUS U
0cobol OTBETCTBEHHOCTU BbIMNOSIHEHWS MPOU3BOACTBEH-
Horo 3aganusi [1]. Bbicokme TpeboBaHMs K 3pUTENBHOMN
CcMUCTEME, HEPBHOE HanpsbkeHue, a Takke MOHOTOHHbIN
XapakTep Tpyda W BblHyXAeHHasi paboyas no3a Bbi3bl-
BalOT GonbLLOe KONM4ecTBo xanob paboTatolmx Ha no-
BblLLEHHOE OOLlee n 3puTenbHOe yTomnenuwe. Ansa yc-
MELUHOro BbINONHEHUS NPOdECCUMOHarnbHbIX 06s3aHHO-
CTE U COXpaHeHWs 340poBbs paboTalLMX BO3HMKAET
HeobX0AMMOCTb MOCTOSIHHOM OUEHKN UX (DYHKLMOHAmb-
HOro COCTOSIHWSI U Ha 9TOW OCHOBEe pa3paboTkv UHAMBK-
AyanbHbIX pexvMMoB Tpyga u otabixa. C gpyron cropo-
Hbl, BO3HMKaeT HEOOX0AMMOCTb CO34aHUSi COBPEMEHHbIX
YCTPOWCTB M pa3paboTky HOBbIX METOA0B OLEHKU hyHK-
LUMOHanbHOrO COCTOSIHWMSA onepaTopa B npouecce npo-
dreccrmoHanbHOM AeATENbHOCTU.

Il. OcHOoBHaA YacTb

[Ons onpegeneHus nokasaTtenen yHKUMOHaNbLHOro
COCTOsiHMA ornepaTopa Obin paspaboTaH nporpaMmmHoO-
annapaTHbI KoMMnekc [2], CTPYKTypHas cxema KOToporo
npeacTaBrieHa Ha pUCcyHke 1.

MepBbii GNok npegHasHayeH Ans uccregoBaHUs!
bYHKUMOHANbHOTO COCTOSIHUSI LEHTParbHOW HEepBHON
cuctembl (LUHC) n pasnuuHbix obnacten 3puTensHON
cuctembl. Bce npubopbl nepeoro 6roka paboTtaioT B
OMarnoroBOM pexume M TpebyloT HenocpencTBEHHOro
yyacTusi WCMbITyeMbIX B pernctpauun pesynbTaTos.
TecToBasi HOPMaLWA NPeLbSBASETCS UCNbITYEMbIM B
ONTMYECKOM AuanasoHe [3].

BTopor 6nok npeaHasHayeH ans uccregoBaHus u-
3MYECKMX XapaKTepuUCTUK opraHusma. Peructpaumsi mc-
crnenyemblX 3MNEKTPUYECKUX MoKasaTenemn, Takux Kak
anekTpokoxHoe conpoTtuenexdme (3KC) npoucxogut B
aBTOMaTU4YECKOM pexume 6e3 yyacTus NCnbiTyeMbiX.

TpeTnin O6NoK NpegHasHayeH ANSA MPOBEAEHUS MCU-
XOhM3NONOTrMYECKUX MCCreaoBaHuin. 3ToT 6ok peanu-
30BaH B BMAE KOMMbIOTEPHbIX NMPOrpamMM, NO3BONSIOLLIMX
Kak npeabaBnaTb Tpebyemble TECTbI (MU 3adaHust), Tak

M paccuuTbiBaTb MNokasaTenu ¢YHKLMOHANbHOIo Co-
CTOSIHUSI opraHmama. Hanpumep, oueHuBaTb CKOPOCTb
nepepaboTkn MHopMauun, onpenensite YpoBeHb pa-
60TOCNOCOBGHOCTU, aKTUBHOCTM, HACTPOEHMUS, CamMOuYyB-
CTBUSA U T.4.

YeTBepTbIi ONOK NpeAHa3HayeH ang nccnegoBaHus
bYHKUMOHANbHOIO COCTOSIHUSI SKCTPAOKYIAPHBIX MbILLL
n nynunnorpacuu B npouecce TpyaoBoOW OeSTENbHOCTU
C MCMorb30BaHNEM MONAPU3aLMOHHO-ONTUYECKOro (M-0)
meTtoda [4]. Pernctpaumna umHdopmMaTUBHBIX NokasaTte-
nen Npon3BOAMTCS B aBTOMATUYECKOM pPEXMME.
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Puc. 1. CmpykmypHasi cxema npo2pammHo-
annapamH{oeo Komrinekca 0515 OUeHKU
QYyHKUUOHaIbHO20 COCMOSIHUSI oriepamopa
3pumenbHO20 Npogursisi.

Fig. 1. Flow diagram of programmno-apparatnogo
complex for the estimation of the functional state of
operator of visual type

C wucnonb3oBaHMeEM aBTOMaTU3MPOBAHHOIO KOM-
nnekca 6biNn onpeAeneHbl nokasarenu, oTpaxarwoLime
ncmxoduanonornyeckne 1 PusnHeckne xapakTepucTmku
opraHu3ama. [na onpepeneHuss MHAMOPMaTUBHOCTM WC-
criefoBaHHbIX Mokasartenen Gbina ucnonb3oBaHa Ma-
TemaTunyeckas Mofernb, NO3BOMSALLAS OLEHUTb MOLL-
HOCTb BKMafa Kaxgoro u3 Hux B (yHKUMOHaNbHOE CO-
CTosiHMe onepartopa. bbinn oueHeHbl cnegytowme noka-
3aTenun: OCTpOTa 3peHusi, pe3epBbl akkomogauuu, noro-
XeHne brnmkanwmx ToYek SCHOro 3peHUs U KOHBEpreH-
LMK, YPOBHMN TPEBOXHOCTK, paboTocnocobHoCTH, aKkTuB-
HOCTW, HacTPOEHWs W CaMOYyBCTBWS, Nokasatenu Kpu-
TUYECKON 4acToTbl CIUAHWUSA CBETOBbIX MefbKaHWi
(KUCM) uyeTbipex LBETOB (KpacHOro, XenTtoro, 3eneHo-
ro, CUHEero), CKOpoCcTb peakumn Ha CBETOBOW W 3BYKOBOM
pasgpaxutenu, CKOpPOCTb 3pUTENbHO-MOTOPHOW peak-
UMM, Bpemst TEMHOBOW aganTtauun, GYHKLUMOHANbLHO-
3HepreTUYeckne XapakTepucTUKN opraHuama, gyHKLmo-
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HanbHble MNoKasaTenu COCTOSIHUSI  3KCTPAOKYMSIPHbIX
MbILL, AMaMeT 3padka, MeaieHHbIe NoTeHLmarnbsl Mo3ra,
noTeHumanbsl MbILLL, iMua.

[ns noctpoeHns mMopenu, Mo3BofisiiOLLEN nccneao-
BaTb MH(OPMATMBHOCTb KaXAOro u3 nokasarenen ans
OLEHKN (PYHKLMOHANBHOrO COCTOSHUSI onepartopa, Obin
ncnonb3oBaH MEeTon KoppensaumoHHbIX matpuy [5]. o
M3BECTHBbIM MaTpuLaM Ha4vanbHbIX Y U KOHEYHbIX V no-
Kasarteneyn yHKUMOHANbHOINO COCTOSHUS onepaTtopa 13
cooTHoweHus (1) onpepensieTcs matpuua npeobpaso-

BaHuA B.
V =BxY (1)
OTO ocyLLecTBAAETCH M0 CreayloLweMy anroputMmy:

1. paccunTbiBalOTCA KOpPensuUMOHHbIE MaTpulbl No
AaHHbIM pe3ynbTaToB WCCMeAoBaHWn O W nocne Ha-
rPy3Kku;

2. paccuvTbIBalOTCH AMaroHanbHble MaTpuubl 4O U
nocrne Harpysku;

3. paccuuTbiBalOTCS HOPMMPOBAHHbIE KOppensuu-
OHHble MaTpuLbl;

4. paccyMTbIBAOTCA KOPHW KOPPENSLUMOHHBLIX MaT-
pvy A0 M Mocne Harpyskv (Mpy nomoLlum npeobpasoBsa-
HUs1 XOneccku).

F, = AxA,F,=CxC’

5. BblUMCNAETCA MaTpULa NpeobpasosaHis
B=CxA

lMpeacTaBneHHbIN anropuTM peanu3oBaH B nakeTe
npuknagHelx nporpamm Matlab.

3HaHMe MaTpuubl npeobpasosaHns B nossonut
NPOrHO3NpOBaTb pe3ynbTaTbl BAUAHUS  3PUTENIbHOIO
Tpyaa Ha onepaTtopa Mo ero WCXOAHOMY COCTOSIHMIO.
AHanus guaroHanbHbIX MaTpul, MO3BOMUT  OLIEHUTL
MOLLHOCTb BKNaJa Kaxgoro M3 nokasaTtenen B (OyHK-
LMoHarnbHoe CoCTOosIHUE onepaTopa.

Ill. 3akntoyeHue

Takum 06pa3oM, NpeacTaBEHHbIN MEeTOAMYECKUN
noaxon WM NporpammHo-annapaTtHbld KOMMMeKC Ans ero
peanusauuy No3BonsieT NPOBOANTbL OLIEHKY TEKYLLMX Mo-
KasaTenewn COCTOSIHWS OpraHn3ma ornepaTopoB 3puUTeSb-
Horo npoduns. VMcnonb3oBaHne MeTofa KOppensiLyoH-
HbIX MaTpuL, NO3BONSET NPOrHO3MPOBaTb MO UCXOAHbLIM
nokasartensm opraHvama UX KOHEeYHble 3HayeHus, pas-
pabaTbiBaTb MHOMBUAYamnbHbIE PEXUMbI Tpyada U OTAbI-
Xa, OLEeHUBaTb KayeCcTBO BU3yanbHOW Harpysku mno pe-
3ynbTaTtam BrUSHMUS.
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Abstract — In this work we have presented methodical ap-
proach to the estimation of functional conditions of visual type
operators and software-hardware complex for its realization.

|. Introduction

The work of visual type operators with the PC demands
much of functional capabilities of organism. For the successful
performance of professional duties and health preservation of
the workers necessity of permanent estimation of their func-
tional conditions appears, and on the basis of this estimation we
can develop individual conditions for work and rest. On the
other hand, necessity of creation of up-to-day devices and de-
velopment of new methods of estimation of special conditions of
operators during professional activities appears.

Il. Main Part

In order to determine indexes of functional condition of op-
erators the hardware-software complex has been implemented.
The first unit of this complex is set for the functional condition of
central nervous system and different areas of visual system re-
search. All the devices of the first block operate in conversa-
tional mode and require direct participation of probationers for
the registration results.

The second unit is used for research of physical character-
istics of the organism. The registration of examined electrical
indexes is performed in automatic mode without participation of
a probationer.

The third unit is used for realization of psycho-physiological
researches. This unit is fulfilled in the form of computer pro-
grams, which allows presenting the necessary tests and calcu-
lating the indexes of functional state of organism.

The fourth unit is used for research of functional condition of
extra-ocular muscles and pupillography during professional per-
formance with the help of polarization-optical (p-0) method. The
registration of factual indexes is performed in automatic mode.

With the help of automatic complex we have determined the
indexes which reflect psycho- physiological and physiological
characteristics of an organism. For the determination of self-
descriptiveness of researched indexes the mathematical model,
which allows estimating of contribution capacity of any of them
into the functional condition of operator, has been used. In or-
der to build the model we have used the method of correlation
matrixes.

lll. Conclusion

For its realization presented methodical approach and
software-hardware complex allows appraising of current in-
dexes of organism conditions of visual operators. The use of
method of correlation matrixes allows us to predict finite val-
ues using the base values of organism conditions, to develop
individual conditions for work and rest, and to estimate a qual-
ity of visual load with the results of influence.
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