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OneHka pHCKa 3A0pOBbI0 PAOOTHHKOB AOOBIBAIOIIMX OTPACAedl B YCAOBHSX BO3AEHCTBHS
myma Bpime 80 ABA

OBYH «®epepabHBIi HAyYHBIHA IEHTP MEAUKO-IPOPUAAKTHIECKUX TEXHOAOTHH YIIPaBACHHUS PHCKAMH 3A0POBBIO HACEACHHUS >,
yA. Monactsipckas, 82, ITepmp, Poccus, 614045

BBeaenne. B HacTosimjee Bpemst akTyaAbHa pa3paboTKa NpOPHAAKTAIECKIX MEPOIPHSTHI, HAPABACHHDIX Ha COXpaHeHHe U
YKpeIAeHHe 3A0POBbSI pAOOTHHKOB, B T. 4. Pa3pabOTAHHBIX C yIETOM Pe3yABTATOB IPOPECCHOHAABHOIO PHCKA.

ITeAp MccA€AOBAHHS — pacueT HHAUBHAYAABHOTO PUCKA 3A0POBBI0 PAOOTHHKOB FOPHOAOOBIBAIOLIEl U HedTeAOOBIBAOLIIEl
OTpacAeil IPOMBIMIACHHOCTH, 00YCAOBAEHHOTO BO3AEHCTBIEM IIPOU3BOACTBEHHOTO IIyMa C yI€TOM TSDKECTH 3a00AeBaHIS.
MarepHaAbl 1 MeTOAbL. MaTeMaTHdeCKIe MOACAH, OTPXKAIOLIHE 3aBHCHMOCTD «IKCIO3ULUSI—OTBET> OBIAU HCIIOAB30BAHBI
AASL OLIEHKH BEPOSITHOCTH OTBETOB OT BO3AEHCTBUSA (paKTOPOB IPOU3BOACTBEHHOM CPeAbI X TPYAOBOTO IIPOLIECCa, A TAKKe AAS
OIIpeAeACHHS BEPOSITHOCTH OTKAOHEHHsI IIPEAUKTOPHBIX MOKasaTeAeil. VIHAMBUAYaABHBII PHCK 3AOPOBBIO PAOOTHUKOB pac-
CUHTHIBAACS ITyTeM IPOU3BEACHUS BePOSTHOCTH BOSHUKHOBEHHS OTBETA Ha ero TsDKeCTb. AAS BEpOSTHBIX IPO(ECCHOHAABHO
00yCAOBAEHHDIX 3200A€BaHHI PUCK PACCYUTHIBAACS C YIETOM BEPOSITHOCTH Pa3BUTHS 3200A€BAHUS Y PAOOTHHKOB C OTKAOHE-
HMeM IPOTEeKTOPHbIX IIOKa3aTeAeH.

Pe3yabrarsl. 3HaUeHIST HHAUBHAYAABHOTO PUCKA 3AOPOBDBIO PAabOTHHKOB TOPHOAOOBIBAIOLIEN OTPACAH, OOYCAOBAEHHOTO Pa3-
BUTHEM HeHPOCEHCOPHON TYrOyXoCT! cocTaBual oT 1,18:107 o0 1,46-10". Puck 3A0pOBbIO PabOTHUKOB HepTeA0GbIBAIOM el
IPOMBIIIAEHHOCTH, BbI3BAHHbII BOSHUKHOBEHIEM [IPOU3BOACTBEHHO 00YCAOBAEHHOM APTEPHAABHOM THIIEPTEH3HH [PEBIIIAET
AOITYCTUMBI YpOBeHb 13% deAOBeK OT rpyImbl HabAIoAeHHS 1 cocTaBaseT oT 1.107 A0 24-1073.

3akAroueHue. AHAAU3 USMEHEHUS BeAUHLHbL NPOPECCUOHANLHOZ0 PUCKA Y PADOMAIOUSUX C eHeHUeM BpemeHl, nposodumblii Ha base
MaAmemMamuHeckux modeAet, n03B0AEM CNPOZHO3UPOBANT 0MOIAAEHHDbIE NOCAEOCHIBUS, CBI3AHHDIE C B030€TiCMBUeM NPOU3BOOCHBEH-
Hbix paxmopos. Pesyrvmamur dannozo anaiusa mozym 0vims UCnoAb308AHbL NP PA3pabOmKe NPOPUAGKIMUHECKUX MEPONPUSIUL
KaK HA 2PynnosoM, max u Ha uHOUSUOYAALHOM YPOBHSX.
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Introduction. Currently, it is important to develop preventive measures aimed at preserving and strengthening the health
of employees, including those developed taking into account the results of occupational risk.

The aim of study is to calculate the individual health risk of workers in the mining and oil-producing industries caused by
exposure to industrial noise, taking into account the severity of the disease.

Materials and methods. Mathematical models reflecting the "exposure-response” relationship were used to assess the
probability of responses from the impact of factors of the production environment and the labor process, as well as to
determine the probability of deviation of predictor indicators. The individual health risk of employees was calculated by
multiplying the probability of a response to its severity. For probable occupational diseases, the risk was calculated taking
into account the probability of developing the disease in employees with a deviation of tread indicators.

Results. The values of individual risk to the health of mining workers due to the development of sensorineural hearing loss
ranged from 1.18-107 to 1.46-107". The risk to the health of oil industry workers caused by the occurrence of production-
related arterial hypertension exceeds the permissible level of 13% of people from the observation group and ranges from
1.107 to 24-10°.

Conclusions. The analysis of changes in the value of occupational risk in employees over time, conducted on the basis of mathematical
models, allows you to predict the long-term consequences associated with the impact of production factors. The results of this analysis
can be used in the development of preventive measures at both the group and individual levels.
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MeautuHa TpyAQ U IpOMbIIIAeHHas aKkororus. 2020; 60(11)

Baeaenne. TpyaoBas AesSTeABHOCTD HCXOAS U3 XapaKTepa
YCAOBHI TPYAQ, TEXHHYECKHX, SKOHMHYECKUX 1 OPTaHU3AIH-
OHHBIX Pa3AUYHI, IIPEABSBASIET OIPeACACHHBIE TPebOBaHMUS
K paboTHHKaM, 0becIeynBaolie IPOoPeCcCHOHAABHYIO IIPH-
FOAHOCTD, XapAKTePH3YeMyI0, B TOM YHCA€, COOTBETCTBUEM
BO3MOXHOCTEH OPraHM3Ma YCAOBUSM COXPAHEHHS 3A0POBbs
HA IPOTSDKEHUHU [IEPHOAA TPYAOBOIL akTHBHOCTH [1]. B Ha-
CTOslilee BpeMsi COXPAHSIETCsI POOAeMa BO3AEHCTBES IPOU3-
BOACTBEHHBIX (aKTOPOB, CIIOCOOHBIX IIPHBOAUTD K PA3BUTHIO
KaK IMPO(eCCHOHAABHBIX, TaK H IPOU3BOACTBEHHO 00YCAOB-
AeHHBIX 3a00A€BaHHI1 Pa3ANMHON cTenenu TsbkecTH [2]. Top-
HOPYAHAS IIPOMBIIIACHHOCTb BMeCTe C HepTeXMMH4eCKUMU K
He(TeAOOBIBAIOIIMMY IIPOU3BOACTBAMH, 3AHHMAIOT OAHO U3
BEAYIIHMX MeCT B SKOHOMHUKE CTPAHbL. /\aHHbIE BHABI IIPOMBIII-
AEHHOCTH XapaKTepHU3yeTcs] KOMIIAGKCOM HeOAATONPHATHBIX
$aKTOPOB, BO3AEHCTBYIOMMX Ha PAGOTHUKOB (B YaCTHOCTH,
pOM3BOACTBeHHOTO myMa) [3]. B cBsisu ¢ aTuM cTaHOBUT-
Cs1 aKTyaAbHA Pa3pabOTKA IPOPHAAKTUIECKIX MEPOIPHSTHI,
HaIIpaBACHHBIX Ha COXPaHEHHe U YKpellAeHHEe 3AOPOBbS pa-
OOTHHKOB, B T. 4. Pa3pabOTAHHBIX C y4ETOM Pe3yABTATOB IPO-
deccuoHaAbHOTO pHCKA.

ITeAb MCCA€AOBAHHS — pacueT HHAMBHUAYAABHOIO PHU-
CKa 3AOPOBBIO PAOOTHHUKOB TOPHOAOOBIBAOIEl U HePTeAO-
ObIBalolell OTPACAell IIPOMBIIIACHHOCTH, 00YCAOBACHHOTO
BO3AEHCTBIEM IIPOU3BOACTBEHHOTO ITyMa C YYeTOM TKECTH
3a00A€BaHUSL.

MarepnaAbl H METOABL. B rpymmy HabAoAeHNS BOIIAK
138 pabOTHHKOB rOPHOAOOBIBAIONIEH OTPACAN — MAIIMHU-
crol I'BM. B rpynmy cpaBrenus Bomau 53 paborHuka, 3a-
HATHIX IPOPECCHOHAABHOM AEATEABHOCTDIO Ha IIOBEPXHOCTH
(4].

OreHKa prcKa 3A0pOBBIO PaOOTHHKOB HedTeA0ObIBaIO-
Iefl IPOMBIIIACHHOCTH IPOBOAMAACh Ha OCHOBe HHOpPMa-
IUU 06 YCAOBHSX TPYAQ, IIOAYYEHHbIX [I0 Pe3yABTATAM IIPO-
usBopcTBeHHOTro KOHTpoas u COYT aas 256 onmeparopos
o Ao6brae HedTH U rasa, panee «OAHT», (rpymnna uccae-
AOBaHUA) U 37 MHKeHEPHO-TEXHUECKHX PabOTHUKOB, paAee
«WTP» (rpynna cpasHeHus).

C 1eAbio BBISIBACHHUS 3aBUCHMOCTH COCTOSIHHS 3AOPOBbS
TPYASILIUXCS OT YCAOBUI TPYAQ IPOBOAHAACH STTHAEMHOAOTH-
decKast OLeHKa B COOTBETCTBHH C TPeOOBAHISIMY PyKOBOACTBA
P 2.2.1766-03".

MaremarHdecKkie MOACAM, OTPAXKAION[e 3aBHCHMOCTD
«9KCIIO3UIIUS-OTBET> OBIAM HCIIOAB30BAHBI AASI OLIEHKH BEPO-
ATHOCTH OTBETOB OT BO3AEHCTBHS paKTOPOB IIPOU3BOACTBEH-
HO CpeAbl 1 TPyAOBOTO Tporecca ($opmyaa 1):

1
P = —1+ef(bn+b1x1) (1);

TA€ p; — BEPOATHOCTb Pa3BUTHUS OTBETA; X; — YPOBEHb
akcro3uruu $akTopa; by, b, — mapameTpsr MaTeMaTHYECKO
MOAEAH.

AAH YCTaHOBAeHI/Iﬁ HaPaMeTPOB 3aBUCUMOCTHU PaSBI/ITI/Iﬂ
HPOI/I3BOACTBCHHO 06}7CA0BAeHHbIX 3a60AeBaHI/Iﬁ OCYHIECT‘
BASIAOCH HOCTPOGHI/IQ AOTUCTHUYECKUX PerpeCCI/IOHHIJIX MOAe-

aeit (Gopmyaa 2):

1
= - (2
P 1 4o Gotbiimsibyr,) ),
TAE pl — BepOHTHOCTb OTKAOHEHHA l'[peAI/IKTOPHI)IX I10-
KazaTeAell OT HOPMBI; X; — YPOBeHb JKCIO3UIMU PaKTOPa;

' P2.2.17766-03 «PyKoBOACTBO IIO OLleHKe IPOPeCcCHOHAABHOTO

PHCKa AASL BAOPOBDS pa6OTHPIKOB. OPI‘aHHSaHI/IOHHO METOAHNYECCKHE
OCHOBBDI, IIPUHIMIIBI U KPUTEPHUH OLI€HKH >
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%, — CTax; x; — Bo3pact; by, by, b, — mapamerps! MaTeMa-
THYECKOM MOAEAH.

Ormnpeaeserre mapaMeTpoB MaTeMaTHYeCKOI MOAEAM IIPO-
U3BOAMAOCH METOAOM HaMMEHDIIUX KBAaAPAaTOB C IpHMeHe-
HHeM ITaKeTOB IIPOTPaMM CTaTHCTHYECKOTO aHAAM3A AAHHBIX
(Statistica — 6.0).

VIHAMBHAYaABHBIN PHUCK 3A0POBbIO PAOOTHHKOB PacCuu-
THIBAACS ITyTeM IIPOU3BEACHHS BEPOATHOCTH BOSHUKHOBEHMS
OTBeTa Ha ero TKeCTb. AAS BePOATHBIX NPOPeCcCHOHAABHO
00YCAOBACHHBIX 3a00ACBAHMUIT PHCK PACCIMTHIBAACS C YIETOM
BEPOSTHOCTH Pa3BUTHSA 3200A€BaHNS y PAOOTHHUKOB C OTKAO-
HeHMeM IIPOTeKTOPHbIX OKa3aTeAeH.

PesyabTaTn1 1 06cyxaenne. Paboure MecTa IpyIs Hc-
caepoBaHHS (TOPHOAOGBIBAIOIEN OTPACAU) CXOAHDI IO BO3-
AeficTByromuM $aKTOpaM M MX BeAMYMHe, paOOTHUKU BbI-
MIOAHSIOT UAEHTUYHbIE MPOPeCCHOHAAbHBIE O0S3aHHOCTH.
YcAOBHS TPYAQ AQHHOM TPYIIIbI pAaOOTHUKOB IIPH COYETAH-
HOI1 OljeHKe B COOTBeTCTBHU ¢ PyxoBopctBoM P 2.2.2006-
05% OTHOCSTCS K BPEAHBIM TPETbell CTEIIeHH — KAACC YCAO-
BUH TpyAa 3.3. YpoBeHb IIPOPecCHOHAABHOTO PHCKA, COOT-
BETCTBYIOIIUI AQHHBIM YCAOBHUAM TPYAQ, KaacCcuuImMpyercs
KaK BBICOKME, IIO pe3yAbTaTaM ampHOpHOH oneHku. K Beay-
muM GaKkTOpaM, OKa3bIBAIOIIMMY BAUSHHE Ha TPYASIIUXCS U
OIIPeAEASIOIIMMY CTPYKTYPY PUCKA OTHOCSITCS — BHOpALLs,
IPOU3BOACTBEHHBIH IITYM, IIBIAb, TSDKECTh TPYAOBOTO IIPOIjec-
€a M ImapaMeTphl MUKPOKAMMATa. AOCTOBEPHO YCTaHOBACHO
HaAMYHe CBA3H MEXAY BO3AEHCTBHEM IPOU3BOACTBEHHOTO
IIyMa U Pa3BUTHEM Y PAOOTHUKOB, BHITOAHSIONIHMX MOA3EM-
Hble TOpHble paboTsl, HefipocencopHoil Tyroyxoctr (RR=1,8,
95,0% CI=1,1-3,2).

B xope aHaAM3a mMapaMeTPOB MOAEAU SBOAIOIIMH PUCKA
3AOPOBBIO PAOOTAIONINX YCTAHOBAEHO, 4TO IIpH paboTe ¢ 20
AeT B yCAOBMSAX IIyMa, npesbimatomero 80 ABA, k 48 ropam
dopmupyeTcs 0ueHb BbICOKUH YPOBEHb PHCKA Pa3BUTHUS Hel-
POCEHCOPHOH TYTOYXOCTH, B IIePHOA C 36 A0 47 AT PHCK pas-
BUTHA HEHPOCEHCOPHOM TYTOYXOCTH SIBASITCS BBICOKUM, € 24
A0 35 AeT — yMepeHHbIM [4].

B X0A€ MOCTPOEHHST MOAEAH SBOAFOLIU PHUCKA OBIAM IIOAY-
YeHbI [IAPAMETPBI MOAEAH «IKCIIO3ULIUSI-OTBET>»: AAS paboT-
HHUKOB B Bo3pacte 22-30 aeT — by=-21,24, b,=0,22; A1 pa-
60THHKOB B Bo3pacTe 31-40 aer — by=-14,78, b,=0,14; aas
paboruukos B Bodpacre 41-44 ropa — b=-9,50, b,=0,09;
AAsL pabOTHHKOB B Bodpacte 45-53 aer — by=-1,82, b,=0,02.
AaHHbIe TapaMeTpbI ObIAU HCIIOAB30BAHbI IIPU pacyeTe Bepo-
ATHOCTH Pa3BUTHUs OTKAOHEHMH B COCTOSHUM 3A0POBbs (Heit-
POCEHCOPHOIT TYTOYXOCTH) C y4eToM ypoBHeil myma. Bepo-
SITHOCTb Pa3BUTHS HEMPOCEHCOPHOM TYTOYXOCTH AASL paboT-
HUKOB TPYIIIBl HaOAIOACHHS TOPHOAOOBIBAIONIEH OTPACAH
cocrasuaa ot 0,035 a0 0,434. 3HaueHHI UHAMBHAYAABHOTO
PHUCKA 3A0POBBIO PAaGOTHUKOB FOPHOAOOBIBAIOIIEH OTPACAH,
00YCAOBAGHHOTO PasBUTHEM HeHpPOCEHCOPHOM TYTOyXOCTH
(moay4enusre ¢ yueroum ee Tskectn — 0,336 [5]§ COCTaBH-
AM: AASE paboTHHKOB B Bo3pacte 22-30 et ot 1,18:107 a0
3,79-10% 31-40 aer ot 2,36-107 po §5,70-107%; 41-44 ropa
oT 6,50-10% o0 1,06.107; 45-53 aer ot 1,36-10~" p0 1,46.107,
IIPU AOIYCTUMOM YPOBHE IPO¢ecCHOHaABHOrO pucka 1.107,

ITo pesyabTaTaM IIpoBeAeHHOM Ha IpeATIPHATHY HedTeao-
OBIYM OIeHKU PAbOYMX MeCT YCTAHOBAEHO, YTO COTAACHO Py-
KoBoAcTBa P 2.2.2006-05 ycaoBust TpyAa Ha paboumx MecTax
OAHT ornenenst kak Bpeansie. I1o pesyapraTam crenjiaAbHOM
OLIeHKH YCAOBHI TPyAQ HA pabOdYUX MeCTaX YPOBEHb IIyMa

? P 2.2.2006-05 «PyKOBOACTBO I10 TUTMEHNYECKON OLjeHKe paKTo-
POB paboueii cpeab! 1 TPyAOBOTO Iporecca. Kpurepun u xaaccudu-
KAIUs YCAOBHH TPyAa>»
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cocrasaseT oT 80 oo 85 ABA, TspxecTb TpyAOBOrO Iporecca
OTHOCHTCS K BPEAHBIM YCAOBHSM TPYAQ IIepBOiL CTeNeHH, IO
AQHHBIM HCCAGAOBAHHI COAepXKAHIe ApOMATHYECKHX YTACBO-
AOPOAOB B BO3AyXe paboueil 30HBI COOTBETCTBYET YCTAaHOB-
ASHHBIM HOPMATHBaM.

YcAOBHS TPYA? HH)XEHEPHO-TEXHHYECKUX PabOTHHKOB
(UUTP) npu arrecranuu pabouux MecT OLieHEeHbl KaK Bpea-
Hole. [Ipon3BoacTBeHHbIE (aKTOPHI, IO KOTOPHIM KAACC YCAO-
BUI1 TPYAQ OTHECEH K BPeAHBIM — HATIPDKEHHOCTh TPYAOBOTO
nponecca. B coorsercTuu ¢ pykoBoacrsom P 2.2.1766-03
Kkareropust pucka aas OAHT — cpeanmit (cymecTBeHHblit)
puck; aat TP — maasiit (yMepeHHblﬁ) puck. ITpoussoa-
crBerHas o6ycaoBaerHocts y OAHI moaTBepsKAeHa TOABKO
B OTHOWIEHUU 3CCEHHAABbHOMN (MepBHYHOI) THIlepTeH3UN
(RR — 2,02; EF — 50,57%, cremnenp npodeccrOHaAbHOM
06yCAOBAEHHOCTH — cpeaHss, x> — 3,92).

B pesyasTaTe MaTeMaTHYeCKOTO MOACAMPOBAHNUS ObIAU II0-
AyYeHBI TAPaMeTPhI 3aBUCHMOCTH U3MEHEeHHS ITPeANKTOPHOTO
MIOKA3aTeAs apTepHAAbHON THIIEPTEH3UH 10A BO3ACHCTBHEM
IPOU3BOACTBEHHOTO ITyMa C M3MEHEeHHeM CTaXKa M BO3pacTa

(b,=0,1427; b,=0,007; b,=—0,372). AauHbie mTapameTpsI 6biAL
HCIIOAB30BAHbI IIPY IPOBEACHUH OLJeHKU PUCKA PasBUTHS ap-
TePUAABHOI THIIePTEH3UU B PE3YAbTATe BO3ACHCTBHS IIPOU3-
BOACTBEHHOTO IIyMa. BeposSTHOCTD pasBUTHS apTepHaAbHON
THIIEPTEH3HI, Y AL C U3MeHeHHeM BhIOPAHHOTO IPEAUKTOPA
(10 geaosek u3 121) cocrasuaa 0,083. TsvkecTb apTepuaab-
noit runeprensuun (G) — 0,578 [S].

Prck 3A0pOBbI0 PabOTHHKOB HedTeAOOBIBAIOMIEH TIPO-
MBIIIACHHOCTH, BBI3BAHHBIN BO3HUKHOBEHHEM IIPOM3BOA-
CTBEHHO O00YCAOBAEHHOI apTePHUAABHOI THIIEPTEH3HH, TIpe-
BbIIIAET AOITYCTHMBIN ypoBeHb 13% 4yeAoBek OT IpyIIIbI Ha-
6AtoAeHUS U cocTaBasieT oT 1-107 a0 24-1073,

3akaroueHne. AHAAU3 UIMEHEHUS BeAUdUHbL Npodeccuo-
HAAbHO20 PUCKA Y PAOOMAUUX C MeHEHUEM BPEMEHL, IPOBOJU-
Mblil HA 6d3e Mamemamu4eckux modeAeil, n0380Asem CHpOZHO3U-
posams omoarenHvie NOCAICMBUS, C8I3arHble C B030eticmBUeM
npoussodcmeenvix Paxmopos. Pesysvmamot dannoeo anasusa
MO2ym Obimb UCNOAB308AHYL NPU paspabomke npodurakmue-
CKUX MepONpUSmMuii Kax Ha 2pynnosom, max u Ha uHousudy-
AALHOM YPOBHSX.
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