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THE INFLUENCE OF PRODUCTION FACTORS ON WORKING CAPACITY AND
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AnHoTauus. Llenbio nccrnenoBaHus SBNSETCS OLEHKa 1 NPOrHO3MpOBaHWe aganTaLum pabounx KOKCOXMMUYECKOro
NPOW3BOACTBA K YCNOBUAM Tpyaa.

lpencTaBneHa OUEHKA BAMSHWS  BPedHbIX MPOM3BOACTBEHHbIX (HAKTOPOB Ha  OpraHuM3M  paboTHMKOB
KOKCOXMMMYECKOTO NPOM3BOACTBA B MPpoLiecce aganTauuu K yCnousm Tpyaa. YPOBEHb BIMSHUS Ha OpraHu3M BpeaHbIX
NPOM3BOACTBEHHbIX (PAKTOPOB OLEHMBANCS C NOMOLLbI0 MeToZa MHOTOMEPHOr0 MaTeMaTU4eckoro aHanusa
3KCMepUMEHTaNbHbIX AaHHbIX - CMIOWHOMO KOPPENAUMOHHOrO aHanusa. [ns aToro BblgeneHbl BHYTPUCUCTEMHbIE W
MEXCUCTEMHbIE CBA3M (husmnonorndecknx cuctem (OC).

Wcnonb3ys MeToa MaTemMaTU4ecKoro aHanwsa, npoBefeHa AMarHoCTKa W BbISIBREHbI KpUTEPUW OLIEHKW, AatoLime
BO3MOXHOCTb OLieHMBaTb W MPOrHO3MPOBaTh TEKyLlee COCTOsHME 3[0POBbS M YpOBEHb pPaboTocnocobHOCTM
cuamnonornyeckux cuctem. OnpeaeneHbl KONMYECTBEHHbIE KPUTEPUW ANS BbISBEHUS TPynn «pucka» U yTpaTbl
TPYZOCNOCOBHOCTM B 3aBMCUMOCTH OT 0NN y4acTus B NPOhecCoHanbHO-NPOU3BOACTBEHHON AEATENBHOCTY, BO3pacTa
1 cTaxa paboTbl.

AHanm3 cuctemHoro  B3ammogencTems PC  nokasan npeobrnagaHue  BHYTPUCMCTEMHbIX CBSi3ed  Hap
MEXCUCTEMHBIMMU.

MMpoBeaeHHbI (DaKTOPHBIA AWCNEPCHBIM aHanmM3 nokasan, YTo nokasatenm HanmpskeHus OC, oTpaxatowe
COCTOSIHWE (hYHKLMI OpraHuama, YXyALanuchb ¢ yBEUYEHNEM He TOMbKO BO3pacTa, HO M NpodeCccMoHanbHoro craxa.
Mokasatemn ®C BO3paCTHO-CTaXeBbIX KaTeropuim 06CnenoBaHHbIX paboumx MOMHOCTbIO  MOBTOPSIOT  Habop
KOMMEHCATOPHbIX CBA3EN, CPOPMUPOBABLLNXCS B UCCNEAO0BaHHbIX BO3PACTHbIX rPynnax, 4To N03BOMMI0 NPeanonoxuTb
CyLLIECTBOBAHWE €OMHOTO PErynsTopHOro MexaHnama, obecneumBatoLLlero YCToMunBoe (hyHKLMOHUPOBaHME OpraHu3mMa
kak Guonornyeckon cuctemsl. MokazaHo, YTO HU3KWA YPOBEHb U MPEXAEBPEMEHHOE CHUXEHWE paboTocnocoBHOCTH,
UCTOLLEHME (DYHKUMOHAMBHBIX PE3epBOB afjanTauun OpraHW3Ma K BO3LEACTBUMIO KOMMAEKCa BpeaHbIX (hakTopos
NPOU3BOACTBEHHON CPeabl 3HAYUTENBHO YMEHBLLAIOT NPOCECCUOHaNBHYI0 MPUrOAHOCTL pabounx B cucteme «Yenosek
— (haKTopbl Tpyda — 300POBLEY.

KntoueBble cnoBa: ycnosus Tpyda, apantauusi, (akTOpHbIA aHanmu3, [AUarHOCTUKA, MEXCUCTEMHbIE U
BHYTPUCUCTEMHbIE CBS3N.

BBenenue. OrneHka BIUSHUS BHEIIHUX (AKTOpOB B OOJBIIMHCTBE CBOEM,
CBOJUTCA K OLIEHKE COCTOSHUSI YTOMJIEHUS, U ONPEIEIICHNS ITPU3HAKOB XapAKTEPHBIX
U1l XPOHMYECKOTO YTOMJIEHMS WM NEPEyTOMIIEHMS, TaK Ha3bIBAEMbBIX KPHUTEPHEB
nepexo/ia GyHKIIMOHATIBHOTO COCTOSIHUS OT «HOPMBI» K AaTOJIOTHH.

JInarHOCTMKa  ATHUX  COCTOSHHUM  H3-3a  CJIOXHOM W  HEOJHO3HAYHOMU
HENPO(U3HOIOTHUECKON KapTUHBI BCTPEYAET Psiji 3HAUUTENbHBIX TPYIHOCTEH.
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Mmuoroobpasue (pakTopoB MPOU3BOACTBA M BO3MOXKHOCTh HX COBMECTHOTO
BO3JECHCTBUS ONPENENIAIOT HEOOXOIUMOCTh KOMIUIEKCHOIO MOAXOoAa K pa3paboTke
YIPaBIEHUYECKUX PEIICHUN U NPOPUIAKTUUECKUX MEpOIpUsITHil. BMecTe ¢ TeM Hazo
IOMHUTb O TOM, YTO MEIUKO-IeMOorpapuueckue mnpoOiaeMbl TPYAOBBIX PECYPCOB C
OJIHOM CTOPOHBI, HaJUYME LEJIoro psjga mnpodeccuid, KOTOpble HECyT B cebe
npo(eCCUOHATIBHBIE PUCKH C JIPYrOM CTOPOHBI, CIIOCOOCTBYIOT COKpPAILEHUIO
TPYAOBOM KM3HU 10 HACTYIJIEHUS] IEHCHOHHOTO BO3pacTa.

Heab wucciaenoBanus. Pa3paboTtath OLEHKY M TPOTHO3MPOBAHME aJlalTAIlHH
pabounx KOKCOXUMUYECKOTO MPOU3BOJICTBA K YCIOBUSIM TPY/a.

Hayunass HoBM3Ha pa0orTbl. OmnpenencHbl KOJIUYECTBEHHBIC KPUTEPUH IS
BBISIBJICHHS TPYII «PHUCKa» U YTPaThl TPYIOCHOCOOHOCTH B 3aBUCHUMOCTH OT JOJH
ydacTusi B po(dheccHoHaIbHO-TIPOU3BOICTBEHHON AESITEIbHOCTH, BO3pacTa U CTaxa
paboTHI.

IIpakTHYeckass 3HAYMMOCTH MOJYYEHHBIX Ppe3yJbTaToB. Pa3paboraHsbl
KpUTEpUU OLEHKH Ui HPOTHO3MPOBAHMSI YPOBHA PabOTOCHOCOOHOCTH U
(YHKIIMOHAJILHOTO HAIpPsDKEHUs pabouMX JJIsi CUCTEMbI MPOPMIAKTUKUA U MEIUKO-
COLIMaJIbHON peaduIuTaluu.

CHmxeHue aganTallMOHHO-TIPUCIIOCOOUTENBHBIX BO3MOXKHOCTEH OpraHu3Ma, co
CHI)KEHHUEM €r0 CIIOCOOHOCTH a/IeKBaTHO pearupoBaTh KaKk Ha MPOU3BOJICTBEHHBIE,
TaKk ¥ Ha T[OBCEAHEBHbIC HArpy3KH MPHUBOJUT K IMEPEXONy OT «3J0pPOBbsl K
oone3nm» [1]. JlocTaroyHO YacTO W3MEHEHMs, BO3HUKAIOIIME B OpraHU3Me Mpu
BO3JICHICTBMM BHEUIHEH Cpenbl, MPOSBISIOTCS OTIACIBHBIMH OMOXUMHYECKHMH,
MMMYHOJOTHYECKUMHA H3MEHEHUSIMH, U3MEHEHUSIMU AaKTUBHOCTH ()EPMEHTATHBHBIX
CUCTEM, HAPYIICHUSMH PETYIISALNUN CEPICTHO-COCYAUCTON CUCTEMBI U Jp.

HebnaronpusiTHbie TPOU3BOICTBEHHBIE (PAKTOPHI BHI3BIBAIOT HE TOJIHKO Pa3BUTHE
YTOMJICHHSI, HO ¥ OTPa)XaloTCsl Ha aalTallMOHHO-KOMIIEHCATOPHBIX BO3MOKHOCTSIX
opranusma, (GopMupys  CcHEHU(pUUYECKHE  NATOJOTUYECKHME  HW3MEHEHHUs, C
MOCJEAYIOIUM TMEepPeXoJOoM IMpH JUINTEIbHOM KOHTaKkTe B NPOPECCHOHATbHBIC
3aboneBanms [2, 3].

YpoBeHb BIUSHUS Ha OPraHW3M BpPEIHBIX MPOU3BOACTBEHHBIX (PAKTOPOB
OLICHUBAJICS. C TIOMOIIBI0O METOJa MHOTOMEPHOTO MAaTeMaTHYecKOro aHajau3a
HKCIIEPUMEHTAIBHBIX TAHHBIX - CIJIOLTHOTO KOPPEISIIMOHHOTO aHAIN3A.

Ha wHayanpHOM »JTame s TMOJYYEHUS XapaKTEPUCTHKU  ONTHUMM3AIIU
MHOTO(dakTOpHOTrO B3auMozaeucTBusl usnonornueckux cucrem (PC) oueHuBaiach
COBOKYITHOCTh TApHBIX JMHEHHBIX KOPPETSAIUi, UX JOCTOBEPHOCTh W 3HAYMMOCTb.
[Tpu 5TOM 3a OCHOBY Opajicst OCTYJNIAT - YTO CBSI3U MEXIYy mapaMmerpamu oxHoit OC
(manpumep, cepaeuno-cocyauctoit (CC) - wyacTtoTa mylibca, CHUCTOJMYECKOE U
JAMACTOIMYECKOE JaBICHHE W Jp.) OyIyT OIICHUBATHCA KaK GHYMpuUcuUcmemuvie, a
KOPPEJSIIA MEXAy ToKa3aTeNsIMU pa3HbIX QyHKIMoHaNbHBIX cucteM (CC, KocTHO-
MbiieyHass cucrema (KMC), unentpanbnas HepBHas cuctemMa (IHHC) xkax
medxccucmemnuole [4].

AHanmn3  cucteMHoro  B3aumozeiicteus ~@PC  mokazan  mpeoOlialaHue
BHYTPHCHCTEMHBIE CBSI3€ HaJ MeXCHUCTeMHbIMH. COOTHOIIEHHE cOCTaBisuio — 8/5
COOTBETCTBEHHO (puc.l).
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PI/ICYHOK 1- O6mee COOTHOHICHUE MCIK- U BHYTPUCHCTCMHBIX KOPPCIIIIUOHHBIX CBA3EH MCKAY
nokazaresMu @C B 3aBUCHMOCTH OT I10JIa

Ananu3 miokazartened HampsbkeHus @C  He BBISIBWJI  HAIMUKME  TIPAMOM
3aBUCUMOCTH OT BO3pacTa M OOIIMM YHCIOM KOPPEISIMOHHBIX cBsized (puc.2). C
YBEJIMYEHUEM BO3pacTa OTMEUYaJOCh BOJHOOOpAa3HOE HW3MEHEHHE OOIIero yucia
KOPPEJSIMOHHBIX 3aBUCUMOCTEH, CYIIECTBEHHBIC Pa3iMyus OTMEYAINCh B YHUCIE
MEK- U BHYTPUCHUCTEMHBIX CBSI3EH.
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Pucynok 2 - Koppensiiimonasie COOTHOIIEHUS CBA3ed Mexay nokaszaresssMu @C B 3aBUCUMOCTH OT
BO3pacTa pabouunx

[lony4yeHHBbIE pe3yJIbTAThl CBUAETEIBCTBYIOT O TOM, YTO /I YCIIEIIHOW TPYAOBOM
JESITeIbHOCTH, a TAK)Ke JUJIS OJIIepKaHUs Ha JOJHDKHOM YpOBHE paboTOCIIOCOOHOCTH
WUTP, nonkiroyaroTcsl BBICIIME LEHTPbl peryiasiuuv. OHU BBI3BIBAIOT AKTUBAIUIO
NEATEIBHOCTH  OTHENBHBIX CHCTEM JUIA JOCTMIKEHHs pe3yJibTara TPyAOBOMU
AESITeIbHOCTH, YTO BEJET K MOBBIIIEHUIO ()YHKIIMOHAILHOTO HAMIPSKEHHS OpTaHnu3Ma
B LICJIOM.
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Pucynok 3 - Koppensitimonasie COOTHOIIEHUS CBs3el Mex 1y nokazarenaMu OC B 3aBUCUMOCTH OT
cTaxa

JlanHOe 3aKioyeHHe He 00yagaeT aOCOJMIOTHOM HOBU3HOM, HO B TOXE BpEMS
MOXET SIBJIATHCS JONOJHUTENBHBIM CBUIETEIBCTBOM JIOCTOBEPHOCTH PE3YJIbTATOB,
MOJIyYEHHBIX C UCIIOJIb30BAHUEM METOJUKHA CUCTEMHOIO aHAJIN3a. A TakKe KOCBEHHO
MOJTBEPXKJIAET MPABOTY BBIIICYKA3aHHBIX BBIBOJOB O HEOJAronmpuUsITHOM BIHMSHUU
MIPOU3BOICTBEHHOTO Mpoliecca Ha (yHKIMOHATbHOE HamnpshkeHue opranuzma UTP.

VY OCHOBHBIX MpPOGEecCUuil 0TMEUYAIOCh TAKXKE MPEBBIIIEHUE MEKCHUCTEMHbBIX HAaJl
BHYTPUCUCTEMHBIMU CBsi3iMH (9/6), x0T W He cTONb BbIpakeHHoe kak y WUTP

(puc.4).
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VY BcnomorarenbHbIX NPOGECCHOHATIBHBIX TPYII OTMEYAIOCh TPEBBIIICHUE
BHYTPUCHUCTEMHBIX CBSI3€HM HaJl MEKCUCTEMHBIMH, U ATO pa3iuyre UMeNIo Buj Ooiee
YeM JBYKpPATHOTO IpeBbItieHus (9/4).

BoiBoabl. Takum o0pa3om, (aKTOpHBIM AUCIEPCHBIM aHAIW3 IOKa3al, 4YTO
nokazarenu Hanpspkenuss OC, orpaxaromye cocTossHue QYHKIUNA oOpraHu3Ma,
YXYAIIATUCh C YBETUYEHUEM HE TOJIBKO BO3pacTa, HO U MPOdeCCHOHATBHOTO CTaXa.
[Tokazatemu @C BO3pacTHO-CTAXEBbIX KaTETOpUil OOCIEIOBAHHBIX PabOUYUX
MOJIHOCTBIO TOBTOPSAIOT HAa0Op KOMIIEHCATOPHBIX CBs3€H, CHOpPMHpPOBABIIMXCS B
Bospacte 30 ner, 30-39 mer, 40-49 ner m 50 m Oomee €T, YTO IO3BOJIUIIO
MPEANOIOKUTh CYILLIECTBOBAHHE €MHOI0 PEryISTOPHOTO MEXaHU3Ma,
00ecreunBaroIIero YCTOMYMBOe (PyHKIIMOHUPOBAHNE OpTraHU3Ma Kak OMOJIOTHYEeCKON
cuctembl [5]. Ilpum STOM HH3KMM YPOBEHb M MPEKICBPEMEHHOE CHUKECHHE
paboTOCIOCOOHOCTH, UCTOLIEHNE (DYHKIIMOHAIBHBIX PE3EPBOB aJaNTallud OpraHu3Ma
K BO3JEHCTBHIO KOMILJIEKCA BPEAHBIX (PAKTOPOB MPOU3BOACTBEHHON Cpeibl
3HAYUTENIbHO YMEHBUIAIOT NPO(PECCHOHATIbHYIO MPUTOAHOCTh pabOuUMX B CHCTEME
«YenoBek — (haKTOpPbI TPy1a — 3OPOBBEN.
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Abstract. The purpose of the study is to assess and predict the adaptation of workers of coke-chemical production
to working conditions.

An assessment is presented to the influence of harmful production factors on the body of workers of coke-chemical
production in the process of adaptation to working conditions. The level of influence on the body of harmful production
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factors was estimated with using a method of multidimensional mathematical analysis of experimental data - solid
correlation analysis. For this, intrasystem and intersystem links of physiological systems (PhS) were determined.

With using the method of mathematical analysis, the diagnosis was carried out and the evaluation criteria were
specified making possible to evaluate and predict the current state of health and level of efficiency of physiological
systems. Quantitative criteria are specified for identifying the groups of "risk" and disability depending on the share of
participation in professional and production activities, age and experience.

Analysis of the systemic interaction of the PhS showed the predominance of intrasystem links over intersystems.

The factor disperse analysis showed that the PhS stress indicators reflecting the condition of the body's functions
were worsened with an increase in not only age, but also professional experience. Indicators of the age - length of
service categories of the surveyed workers completely repeat a set of compensatory connections formed in the studied
age groups, which made it possible to assume the existence of a single regulatory mechanism that ensures the
sustainable functioning of the body as a biological system. It is shown that the low level and premature performance
decrement, the exhaustion of functional reserves of the body's adaptation to the effects of a complex of harmful factors
of the production environment significantly reduce occupational fitness of workers in the system "Man - labor factors -
health".

Keywords: working conditions, adaptation, factor analysis, diagnosis, intersystem and intrasystems links.

AHoTauif. MeTot JocnimKeHHs € OLiHKA Ta MPOrHO3yBaHHA aaanTauii poboumx KOKCOXiMIYHOMO BUPOBHMLTBA A0
YMOB npai.

MpeacTaBneHa oOuiHKA BMAMBY LUKIAMMBMX BUPOBHMYMX (DaKTOPIB Ha OpraHiaM npawiBHUKIB KOKCOXIMIYHOMO
BMpObHMUTBA B Mpoueci aganTadii 4o ymoB npaui. PiBeHb BMIMBY Ha OpraHisM LUKIANMBUX BUPOBHMYMX dhaKTopiB
OL|iHKOBABCA 3a JONOMOro MeToay 6araToBMMIPHOTO MaTeEMaTUYHOTO aHani3y ekcnepuMeHTanbHUX AaHuX - CyLinbHOro
KopenauinHoro aHanmisy. [ns uboro BUAINEHi BHYTPILLHBOCMCTEMHI | MiXXCUCTEMHI 3B'A3kn dhisionoriyHmx cuctem (OC).

BVKOpMCTOBYIOYM METOS MaTEMATUYHOIO aHanisy, NpoBeaeHa AiarHoCTWKa Ta BUSIBNEHO KpUTepii OLiHKK, L0 AakTb
MOXIMBICTb OLiHIOBATK | NPOrHO3yBaTW MOTOYHWIA CTaH 340POB'A | piBEHb NMpaue3aaTHOCTI (i3iONOMYHUX CUCTEM.
Bu3HaueHo KinbKicHi kpuTepii Anst BUSIBNEHHS TPyn «PU3nKy» i BTPATW NpaLe3faTHOCTI B 3aneXHOCTI Bif YaCTKW yyacTi B
npoghecinHo-BUPOBHMYIN AiSNBHOCTI, BiKy | cTaxy poboTu.

AHania cuctemHoi Baaemogii @C nokasae nepeBaxaHHs! BHYTPILLHbOCUCTEMHIX 3B'A3KIB HaJ, MiXKCUCTEMHIMI.

MMpoBeaeHUn hakTOpHWA OUCNEPCHUIA aHani3 nokasas, WO nokasHukn Hanpyrn @C, wo sigobpaxaloTb CTaH
(bYHKLA opraHiamy, noriplyeanucs 3i 30inNbLIEHHAM He Tinbku BiKy, a 11 npodecinHoro ctaxy. [MokasHukn OC BikoBo-
CTaXeBUX KaTeropiit 06CTexeHnx pobiTHUKIB NOBHICTIO NOBTOPOKTL HAbip KOMNEHCATOPHMX 3B'A3KIB, L0 chopMmyBanmcs
B [OCNiMKEHMX BIKOBWMX rpynax, L0 [O3BOMWAO NPUNYCTUTU iCHYBaHHS €AMHOTO PErynsToOpHOro MexaHismy, Lo
3abe3neuye crane YHKLIOHYBaHHsI opraHiamy sk 6ionoriuHoi cuctemu. [okasaHo, WO HU3bKWIA PiBEHb i MepegyacHe
3HIKEHHS MpaLe3naTHOCTI, BUCHaXEHHs (hyHKLiOHaNbHUX pe3epBiB aganTauji opraHisMmy 4O Aii KOMMMEKCy LWKIANMBMX
(bakTopiB BMPOOHMYOrO CepedoBMLLa 3HAYHO 3MEHLLYKOTb NPOMECIMHY NpuaaTHiCTb pobounx B cuctemi «flioguHa -
thakTopu npalj - 300poB'ay.

KntouoBi cnoBa: ymoBu npadi, agantauis, hakTopHUiA aHanis, AiarHoCTWKa, MXKCUCTEMHI i BHYTPILUHBOCUCTEMHI
3B'A3KM.
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