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BBepenne. 3HauNTEADHOE YHCAO PETHCTPHPYEMbIX MPOPeCCHOHAABHBIX 3200A€BAHMI COMPOBOXAAETCS COLMAABHBIME U
9KOHOMHYECKUMH TT0TepsiMU. CTPYKTypa U YPOBHH IPOPEeCCHOHAABHBIX U IPOU3BOACTBEHHO 00YCAOBACHHBIX 3a00ABAHMI
HaXOASTCS B IPUYUHHO-CAEACTBEHHOM 3aBUCHMOCTH OT KayeCTBA YCAOBUI TPyAQ M MHTEHCHBHOCTH BO3AEHCTBHS BPEAHBIX
($aKTOpOB IPOU3BOACTBEHHON CPeABI H TPYAOBOTO IPOIjecca.

ITeab mccaepAOBaHMST — OIpepeAeHHe De30IaCHOM IPOAOAKUTEABHOCTH PAbOUero CTaXa IpH BO3ACHCTBHE COYETAHMS He-
6AArONpHATHBIX PaKTOPOB pabodeit CpeAbl Ha OCHOBe IPMMEHEHNS. METOACAOTHH OLIEHKH PUCKa 3A0POBbs paboTatomux (Ha
npuMepe MAIMHUCTOB AOKOMOTHBHBIX GPHIaA XeAe3HOAOPOKHOTO TPAHCIIOPTA).

MarepnaAbl H METOABL. [ UrneHMdecKas oljeHKa YCAOBHI TPYAQ MAITMHUCTOB HA OCHOBE ASHCTBYIONIeH HOPMATHBHOH AOKY-
menrarmu (P 2.2.2006-05 Turuena Tpyaa. PyKoBOACTBO IO THIMEHUYeCKOi olleHKe GaKTOPOB paboueil cpeabl i TPYAOBOTO
nponecca. Kpurepuu u kaaccupuxarus ycaosuit Tpyaa; Ilpuaosxenne N1 x mpuxasy MunTpyaa Poccun ot 24 susaps 2014
I. Ne331 MeToaAMKa IpOBeAeHNS CIEIIMAAbHOM ojeHKH ycaoBuil Tpyaa; CanlIuH 2.2.4.3359-16 CaHuTapHO-3ITHAEMHOAOTH-
Yeckue Tpe6OBaHKs K PH3NYECKHM PaKTOpaM Ha pabodmx MecTax). PacdeT nokasaTeaeit pUCKa yTPATbl 3A0POBbs. B COOTBET-
crum ¢ TOCT P 12.0.010-2009 «CCBT CYOT omnpeaeseHue onacHOCTelH ¥ OIEHKA PHCKa>, METOAMYECKHME PeKOMeH-
Aanuamu «OIleHKa U IPOrHO3 NPOdeCCHOHAABHON HaAeKHOCTH M MPOPECCHOHAABHOTO PHCKA BOAUTEACH PA3AMYHBIX aBTO-
TPaHCIOPTHBIX cpeAcTB> MP 2.2.0085-14, ¢ yueTom Tpebopanmit Pykosoacrsa or 24.06.2003 Ne 2.2.1766-03 PykoBoacTBO
IO OljeHKe IPO(PEeCCHOHAABHOTO PHCKA AASL 3A0POBbS pabOTHIKOB. OpPraHM3aIOHHO-METOAMYECKHE OCHOBBI, IPHHIUIIBI U
KPHTEPHH OIJeHKH.

Pesyaprarsi. Ha 0CHOBe HCIIOAB30BAHMS METOAOAOTHH OLIEHKM PHCKA Pa3pabOTaHbI GOPMYABI PErpecCHi AASL IIPOrHO3UPO-
BAHMS YTPAThI 3A0POBBIO0 MAIIMHUCTOB AOKOMOTHBHbIX OPUIra U OIpeAeAeHBI BO3PACTHbIE IPYIIIBI C BHICOKO CTEIIEHbIO Be-
POSTHOCTH pOPMHPOBAHHUS Y HUX IPOU3BOACTBEHHO 00YCAOBAEHHO! U IIPOPeCCHOHAABHOM MATOAOTHH.

3akarouenue. YeAosus mpyda Mawunicmos AoKomMomugHoix 6puzad oyenenst xax spedusie smopoii cmenenu (3.2). Ocrostoimu
HEBAAZONPUSIMHBLMU PAKMOPAMU SBASIOMCS: ULYM, 0014asl BUBPAYUS, MUKPOKAUMAMUHECKIE YCAOBUS, HANPSIKEHHOCTb U MSIECID
mpydosozo npoyecca. Puck ympamui 300posus, paccuumannviii 8 coomgemcmesuu ¢ TOCT P 12.0.010-2009, onpedeser xax «Boi-
coxuii» (R=10,7). Yemanosaen xpumuuecxuii sospacm SO Aem 019 opMUuposanus npoussodcmeento 06ycrosAeHHoil namorozuu
HepeHoii u cepdedno-cocyducmoil cucmen. Boisisaena evicokas 8eposmHOCHb NPOSBAEHUS HAUAALHbIX SBACHILI HETIPOCEHCOPHOIL M-
20yxocmu Ha py6exce 40 rem, & s03pacme S2-SS rem (cmaxc pabomot 27-30 rem) — npodeccuonarvroil neiipocercopHoii myzo-
yxocmu. Boisesena evicoxas eeposmuocms $opmuposanus npodeccuonarvroii namorozuu k 5SS 200am. Obocrosarno coxpaujenue
npodosxncumersrocmu paboueti cmenst do 6 wacos (30 4acos 8 Hedearo) uau npedocmasiere dONOAHUMEABHOZO B61X00H020 OHA 6
Hedeto (32 uaca 6 Hedearo).

KaroueBble cA0Ba: yci06us mpyoa; puck 300posvio; MAUHUCT AOKOMOMUBHBIX Gpuzad; npoussodcmeento o6ycrosrentble 60-
Ae3HU; NPOPeccUOHAAbHIE OOAE3HU
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Introduction. A significant number of registered occupational diseases are accompanied by social and economic losses.
The structure and levels of occupational and work-related diseases are cause-and-effect dependent on the quality of
working conditions and the intensity of exposure to harmful factors of the production environment and the labor
process.
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OpI/II'I/IHaAbeIe CTaTbU

The aim of the study is to determine the safe length of work experience under the influence of a combination of adverse
factors of the working environment based on the application of the methodology for assessing the health risk of workers (for
example, drivers of locomotive crews of railway transport).

Materials and methods. Hygienic assessment of working conditions of drivers based on the current regulatory documentation
(R 2.2.2006-05 Occupational health. Guidelines for the hygienic assessment of working environment and labor process
factors. Criteria and classification of working conditions; Appendix No. 1 to the order of the Ministry of Labor of the Russian
Federation of January 24, 2014 No. 33n Methodology for conducting a special assessment of working conditions; SanPiN
2.2.4.3359-16 Sanitary and epidemiological requirements for physical factors in the workplace). Calculation of indicators of
risk of loss to health in accordance with GOST R 12.0.010-2009 “SSBT SUOT hazard identification and risk assessment”,
methodological recommendations “Assessment and forecast of professional reliability and professional risk of drivers of various
vehicles” MR 2.2.0085-14, taking into account the requirements of the Manual of 24.06.2003 Ne 2.2.1766-03 Manual for
assessing professional risk to the health of employees. Organizational and methodological bases, principles and evaluation
criteria.

Results. Based on the risk assessment methodology, regression formulas were developed for predicting the health loss of
locomotive crew drivers and age groups were identified with a high degree of probability of their production-related and
occupational pathology.

Conclusions. The working conditions of drivers of locomotive crews were assessed as harmful to the second degree (3.2). The
main adverse factors are noise, general vibration, microclimatic conditions, stress and severity of the labor process. The risk of loss of
health calculated in accordance with GOST R 12.0.010-2009 is defined as “High” (R=10.7). The critical age of SO years has been
established for the formation of production-related pathology of the nervous and cardiovascular systems. There is a high probability
of manifestation of the initial phenomena of sensorineural hearing loss at the turn of 40 years, at the age of $2-SS years (work
experience of 27-30 years) — professional sensorineural hearing loss. A high probability of professional pathology formation by
the age of SS was revealed. It is justified to reduce the working shift to 6 hours (30 hours per week) or provide an additional day off
per week (32 hours per week).
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Beepenne. ITo pAaHHBIM MeXAYHapOAHO! OpraHU3ALUK
Tpyaa (MOT), exxeAHEBHO B MUpe YMUpAIOT B pe3yAbTaTe 3a-
6OAeBaHUI U TPAaBM, CBS3aHHBIX C PabOTOM, OKOAO S THICSY
uenoBek (2,3 MAH cayuaes) B roa [1]. B Poccuu esxeroano
PETHUCTPHPYeTCS IPUMEPHO 7—8 TBIC. IPOQeCCHOHAABHBIX 3a-
6oaeBanmil [2]. 3a mocaeAHHE TOABI OTMEYAETCS POCT 3a60Ae-
BAaeMOCTH AUIL| TPYAOCIIOCOOHOTO BO3PAcTa TAKUMHU HOAE3HIMH,
KaK MaTOAOTHS CEPAEYHO-COCYAHCTON CHCTEMBbI, KEAYAOUHO-
KHUIIEYHOTO TPAKTa, SHAOKPUHHON CUCTEMBI, OIIOPHO-ABUIa-
TEABHOTO aIlapaTa. JTO CBA3AHO CO 3HAYUTEABHBIMHU COLIMAAD-
HBIMH U 9KOHOMHMYeCKUMH IIOTePSMU. B CBSI3U ¢ 3THM B paMKax
peaausarun Qepepasproro 3akoHa N° 238-03 or 10.07.2011
IPeAYCMOTPEHO OIpeAeAeHH e U YIIpaBAeHUe IPO¢$eCCHOHAAD-
HbIM puckoM [3]. Oxoao 70% aurg 3a 10 AeT A0 AOCTIDKeHHUS
IIEHCHOHHOTO BO3PacTa AASI JKEHIIMH 55 AeT 1 My>x4uH 60 AeT
MMEIOT Cepbe3HYI0 MATOAOTHIO [4].

YBeAndeHHe EHCHOHHOTO BO3PAcTa HA S AT MOXeT H3-
MEHHUTb CUTyanuio. Xopomo ussectHo [1,3,4], uto cTpyk-
Typa U YPOBHH IIPO$eCCHOHAABHBIX U IPOH3BOACTBEHHO
06yCAOBAEHHBIX 3200A€BaHUI PabOTAIOMKX, B TOM YHCAE B
TPAHCIOPTHON OTPACAH, HAXOAUTCS B 3aBHCHMOCTH OT Kaue-
CTBa YCAOBHI TPYAQ U HHT€HCUBHOCTH BO3AEHCTBIS BPEAHBIX
$aKTOpOB IPOM3BOACTBEHHOI CPEAbI I TPYAOBOTO IIpOLiecca.
B cBs3u ¢ 9TUM yBeAnYeHHE AAUTEABHOCTH TPYAOBOTO CTAXXa
[pY COXpaHEHUN HHTEHCHBHOCTH BO3AEHCTBUS HebAarompu-
STHBIX GaKTOPOB pabouell CpeAbl AUKTYeT HeOOXOAMMOCTD
HCIIOAB30BAHUSI METOAOAOTHH OLIEHKU PUCKA 3A0POBBIO pabo-
TAIOL[ErO HACEACHISI AASI OOOCHOBAHIS OPTaHU3ALOHHBIX MEp
6e30I1aCHOCTHU TPYAQ U AAAIITALIIN METOAUIECKHX TIOAXOAOB K
OLIEHKE YCAOBHI TPYAA.
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ITeAb nccAepOBaHHSI — OIpeAeAeHHe (0e30IacHOM mpo-
AOAXHUTEABHOCTH PabOdYero CTaxka IPH BO3AEHCTBUU COYeTa-
HUsI HeOAATrONIPHATHBIX GaKTOPOB pabodert Cpeabl Ha OCHOBe
[PUMEeHEHHs. METOAOAOTHH OLIEHKH PHUCKA 3A0POBbs pado-
Taromux (Ha MpUMepe MAIMHUCTOB AOKOMOTUBHBIX GpUTaA
(MAB).

MarepuaAbl H MeTOABL. [urneHnyeckas oleHKa ycAo-
BUM TPYAAQ MAIIMHKUCTOB IIPOBEACHA HA OCHOBE AEHCTBYIONIEN
HOPMAaTUBHOM AOKyMEHTAIIMU (P 2.2.2006-05 I'mrueHa Tpyaa.
PyKOBOACTBO 11O IHUrueHHYeCKOi OLjeHKe $paKTOpOB pabodert
CpeABl 1 TpyaoBoro mpouecca. Kpurepuu u xaaccuukanys
ycaoBuit Tpyaa; Ilpnaoxenne Ne1 k npukasy Munrpyaa Poc-
cum ot 24 sHBaps 2014 1. N°331 MeToarka npoBeaeHus CIie-
IIMaAbHOM olleHKU ycaoBuil Tpyaa; CanlluH 2.2.4.3359-16
CaHHUTapHO-3NIHAEMIOAOTHYECKYE TPeOOBAHNS K PH3HIECKUM
daxTopam Ha paboumx mecTax). Pacuer mokasareaeit pucka
yTpaThl 3A0poBbi0 mpoussBepeH B coorercTsuu ¢ [OCT P
12.0.010-2009 «CCBT CYOT omnpepeseHre OIacHOCTeH U
OLleHKA PUCKA>», METOAMYECKHMHU peKoMeHAanuaMu «OreH-
Ka U MIPOTHO3 NPOPeCCHOHAABHOM HAASKHOCTU U IPOPeccH-
OHAABHOTO PUCKA BOAUTEAE! Pa3AMYHBIX ABTOTPAHCIOPTHbIX
cpeacts» MP 2.2.0085-14, c yuerom TpeboBanuit Pykosoa-
crBa ot 24.06.2003 N2 2.2.1766-03 PyKoBOACTBO IO OLieHKe
IpodeCCHOHAABHOTO PUCKA AASL 3A0POBbsi paboTHHKOB. Op-
FaHU3AIIMOHHO-MeTOAUYECKHe OCHOBBI, IIPUHIIUIIBL U KPUTe-
PHH OLIeHKH.

Pe3yapTaThl. B mpolecce rurneHu4ecKoi OlleHKU YCAO-
Buit Tpyaa MADB ycTaHOBA€HO, YTO 0COOEHHOCTBIO HX TPYAQ
SIBASIETCSL OTCYTCTBHE PUTMA B pabodeM mporecce (Ha4aAo u
OKOHYaHNe CMEHbI B pa3Hble IIePHOABI CYTOK, OTCYTCTBUE pe-
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IAAMEHTUPYEMOTO TepephlBa AAS NPHeMa TIUIJH U OTABIXA).
Iponecc Tpyaa compoBoxkAaeTCs HEPBHO-3MOIMOHAABHBIM
HaIpsbKeHHeM, HallpsbKeHHeM 3PUTeAbHOTO U CAYXOBOTO aHa-
An3atopos (HabAIOACHHUE 32 IPOPUAEM M COCTOSHUEM JKeAes-
HOAOPOXKHOTO ITyTH, HIOCTOPOHHUMM IPEAMETaMH, ITyTeBOH U
AOKOMOTHBHOM CHTHAAM3aIMel, II0Ka3aTeAIMH KOHTPOABHO-
H3MEPHUTEAbHOM aNNaparypsl, HaNpsKeHHeM KOHTAKTHOH ce-
TH, CTAHLIOHHBIMI CUTHAAAMH, HHGOPMALMOHHBIMY IUTAMH).
Pa6ora Tpebyer mocrosHHOro BHuMaHus. OcHoBHas (0K0AO
90%) MHGOPMALKS OCTYIIAET OT 3PUTEABHOTO AHAAU3ATOPA,
10% unpOpMAIMH MOCTYIIAeT OT CAYXOBOTO aHAAM3aTOpa B
YCAOBHSIX TIOBBIIIEHHOMN HHTEHCHBHOCTH IIYMa U BHODAIMH.
AvyHas OTBETCTBEHHOCTD 32 HE30IMACHOCTD ABIDKEHHS U IIO-
CTOSHHAs TOTOBHOCTDb K BHE3AIHBIM CHTHaAaM GopMupyer
3HaYUTEAbHBIN YPOBEHD ICHXO3MOIIMOHAABHOTO HATIPSKeHHS
(3.2). C TOuKM 3peHHs OLIeHKH TSKECTH TPYAOBOTO IpolLiecca
pabora MAD oreHnBaeTCst KaK Aerkas, IpU OIPeACACHHBIX
curyanusx — cpeateit Tskectu (3.1) u3-3a pUKCUPOBaHHOM
TO3BI IIPH YIIPABAEHUH AOKOMOTHBOM.

Pa6ora MADB ocymjecTBASIeTCS B 3AMKHYTBIX YCAOBHSX —
KabuHe AOKOMOTHBA, B KOTOPOI Ha HEro BO3AEHCTBYeT IIyM,
BUOpanus, 9AekTpoMaruTHoe ussydenue (OMU). Vicrounu-
KOM IDyMa SIBAsLeTCs 060pyAoBaHHe (ABHIaTeAH, TeHEpaTop,
BEHTHASTOPHI K AP. ), & TAKKE XOAOBbIE 9acTh AOKOMOTHBa. [Ipn
ABIDKEHHMH AOKOMOTHBA C 3aKPhITBIMU OKHAMH 9KBHBAACHTHBIH
YPOBEHb 3ByKOBOTO AABACHHA cOCTaBAsieT 64—73 ABA, mpu ot-
KpBITBIX OKHaX A0 81 ABA. TIpu moAyuennn ua$opMaIuy mo
panuu mym pocturaer 78-82 AbA. B cooTBercTBUM € pHAO-
xenueM 6, CanlTuH 2.2.4.3359-16 BosaeiicTBHe 1IyMa Olie-
HMBAeTCs KakK BpeaHoe 2 CTelleHH (3.2.)

Ha mamuHucTa 0Ka3biBaeT BAMSHHE HU3KOYACTOTHAs BH-
6pauus (3a caeT cO6CTBEHHBIX TOPU3OHTAABHBIX IIOKAUHBA-
HUI1 Ky30Ba) M BHICOKOYACTOTHAs BUOPALKs, HCTOYHUKAMH
KOTOPOIt BASIOTCS XOAOBAs YaCTh U CHAOBBIE YCTAHOBKH AO-
KOMOTHBA. Bubparius npesbiinaer rurneHnIeckite HOPMATHBBI
B OCHOBHOM B HIDKHeI YacTH CpepHereoMeTpUIecKHX YacToOT
TI0 BePTHKAABHOM OcH OT 2 A0 12 pas, 110 TOpH30HTAAbHOM OCH
or 1,5 po 10 pas.

OKpaHMpOBAHUE U 3a3eMACHHE KAOUH 3aIIMIaeT MAIIH-
HHCTOB OT Bo3peiicTsua OMU mpombimaerHoM gacToThr SO
I'r. 9MM papnodacToTHOTO AMana3oHa He mpesbiraeT [TAY.

HeobxopuMocTb MaHeBPOBOI PabOTHI CO3AA€T YCAOBHS
AASL 3HAYHTEABHBIX TIEPENAAOB TEMIIEPATYpPHI B KabuHe B Xo-
AOAHBIH TIEPHOA TOAQ, KOTOPhIEe MOTYT AOCTUTaTh 15°C Mexay
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YPOBHEM IOAOBBI ¥ HOT. B TeIAbIi IIeproa ropd TemIepaTypa
B KabuHe AOKoMOTHBa MOxeT AocTurath 30-34°C, B XOAOAHBIA
neprop — 6-8°C. CKopoCTb ABIDKEHHUSI BOSAYIIHBIX TIOTOKOB
IIPU OTKPBITHIX OKHaX He CHIDKaeTcs MeHbie geMm 0,5 m/c. OT-
HOCHTEAbHAs BAAKHOCTb COOTBETCTBYET TAKOBOH Y HApY>KHOTO
BO3AyXa. 3arpssHeHUe BO3AyXa pabodeil 30HBI He XapaKTepHO
AASL AOKOMOTHBOB Ha 9AKTPUYECKOH TATe.

TaxuM 06pa3oM, pakTOpaMu pUcKa IIPOU3BOACTBEHHO 00-
YCAOBAEHHBIX U IPOPECCHOHAABHBIX 3200A€BAHUI MAIIUHU-
CTOB AOKOMOTHBHBIX OpHUIaA SIBASIOTCS: HAPYLIEHUS LIUPKAA-
HOTO pUTMa paboThl, HANPsDKEHHE 3PUTEABHOTO U CAYXOBOTO
AHAAM3ATOPOB, B PSIAE CAY4aeB paboTa B yCAOBHSAX AeduuuTa
BpeMeHH, AUYHAsI OTBETCTBEHHOCTb M TOTOBHOCTD K YaCTBIM
BHEIITATHBIM CHTYAIlUAM, d9A€MEHTbl MOHOTOHHH, BO3MOX-
HOCTb COMATH3aIlMU TPEBOTH, KpOMe TOTO, THIIOAMHAMHUS
BCAEACTBHE PaboTHI B OTPaHUYEHHOM IIPOCTPAHCTBE KaOUHbI
¢ $UKCHPOBAHHOI 103011,  TAKKe LIYM 1 BUOPALIHs, He COOT-
BeTCTBYIOLIMe TMIHEHNYeCKIM HOPMAaTUBaM, U paboTa B He-
CTabUABHBIX MUKPOKAUMATHIECKUX YCAOBHSIX.

Prck yTpaTh! 3A0pOBbS IPH HCIIOAB30BAHHH TPEXypOBHe-
BOJ INKAABI OIJeHKH 3HAYMMOCTH PHCKOB, OIIPEAEACH KaK «BbI-
coxwmit» (R=10,7) (Taba. 1).

PacnipocTpaHeHHOCTb 3a00A€BaHUM, HEIIOCPEACTBEHHO
CBA3AHHBIX C NPOPECCHOHAABHOH AESITEABHOCTDBIO HA TPAaHC-
IIOpTe, AOCTAaTOYHO BBICOKA BO BceM mupe. Ilo yposHIio mpo-
deccronaabHOI 3a60AeBaeMocTH paboTHHKOB B Poccuiickoit
Depepalu TPAaHCIIOPTHAS OTPACAD B IIeAOM 3aHHMAET TPETbe
MeCTO IocAe 00pabaTHIBAIOIIKX IIPOM3BOACTB H AOOBINH ITOAE3-
HBIX MCKOTIaeMbIX [2]. Xponundeckue IpoPeccHOHAABHBIE 3a-
60AeBaHHS y MALIMHICTOB AOKOMOTHBHBIX OPHrap TEAOBO30B
M 9AEKTPOBO30B COCTABASIOT OKOAO 40% Bcex 3aperiucTpHupo-
BaHHBIX CAy9aeB B OTpacan [S].

Ha poAto HelfpOCeHCOPHOH TYTOYXOCTH Ha IPeAIpPHATH-
SIX )KEAe3HOAOPOXKHOTO TPAHCIIOPTA MPUXOAUTCS 66% Bceit
PETHCTPUPYeMOIT B OTPacAl HpodeCCHOHAABHOM 3ab0AeBae-
MOCTH [Sﬁ7 Ha ocraapapie HO30AOrHMYeCKHE GOPMEBI IIpOdec-
CHOHAABHBIX 3200A€BaHHUI IIPUXOAUTCS: Ha BUOPALIMOHHYIO
6oae3Hb — 9%, 3a60AeBaHNs [eprepUIecKOil HEPBHOM CH-
CTEeMBI ¥ OTIOPHO-ABHTATEABHOTO anmapara — 7%. 90% cayda-
eB HeHpOCEHCOPHOM TYrOyXOCTH PeruCTPUPYeTCs Y MAIIMHH-
CTOB AOKOMOTHUBHBIX Opuraa. HefpoceHcopHo# Tyroyxoctu
IPAaKTHYECKH BCETAQ IIPEAIIECTBYET MATOAOTHS CEPAEIHO-CO-
CYAMCTOI CHCTeMbI (CCC). Kommaekc BbINTeyKa3aHHBIX ATO-
AOTMYECKUX COCTOSHHUI MALIMHKCTOB AOKOMOTHBOB SIBASIETCS

Tab6auna 1 / Table 1

Pe3yAbTaT OIleHKHM PHCKA YTPAaThl 3A0POBbs MAIMHHHCTa AOKOMOTHBA HA 9IACKTPHUYECKOH TsTe
The result of the risk assessment of the health loss of the locomotive driver on electric traction

. . YucaeHHoe 3Have- Omnenka 3Ha-
Becosoit | BecoBoii k03 $unu- Puck mo npen- | Puck Ha
Haenrndunuposan- HHE BePOSTHOCTH YMMOCTH PH-
K03 unu- | eHT BepOATHOCTH Ha- THGUIHpPOBaH- | paouem
HbIe OTIACHOCTH (wacroTsr) HACTY- : CKa Ha pabo-
eHT ymep6a | crymaenns ymep6a HOI OACHOCTH | MecTe
nAeHus ymepoa JeM MecTe
Mlym 15 3 0,11 1,7
Bubpauust obmas 10 3 0,11 1,1
M
MKPOKAUMATHYECKHe 10 5 0,27 27
HapaMeTphl
HanpsxernocTs Tpy- 15 7 0,27 41 10,7 Bricoxuit
AOBOTO Iporjecca
TaxecTb TPyAOBOTO 10 3 0,11 11
npoliecca
Vcxop, He cBA3aHHBIH C 0 3 0,11 0
HACTYIAGHHEM ylepba
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Tabauna 2 / Table 2

YpaBHeHHs perpeccHH AAsI IPOrHO3HPOBAHHS PHCKA Pa3BHTHS IPOH3BOACTBEHHO 00YCAOBACHHOI IATOAOTHH Y MAIIH-

HHCTOB AOKOMOTHBOB Ha SABKTPH‘IBCKOﬁ TATC

The regression equation to predict risk of developing work-related diseases in machinists of locomotives on electric traction

ITaToAOrus M THII BO3AEACTBHS

TA€ Y — PHCK Pa3BUTHS NATOAOTHH; X — BO3PAcT, AeT

Vpasnenne perpeccun: y = f(x),

Bcero

— MAaIIMHUCTHI AOKOMOTHUBHBIX GPHFaA

y=4,7958x* + 12,846x + 1,35; R?=0,99

— HES3KCIIOHMPOBAaHHbIE

y=1,3702x* + 3,6702x + 0,3857; R*=0,99

HepsHoit cucremsl

— MAaIIMHUCTBI AOKOMOTHUBHBIX 6pHI‘aA

y=1,0565x* + 22,039x — 16,607; R*=0,98

— HEOKCIIOHMPOBAaHHbIE

y=0,4226x" + 8,8155x — 6,6429; R*=0,98

CepaedHO-COCYANCTOH CHCTEMbI

— MAIIMHUCTbI AOKOMOTHBHBIX 6pnraA

y=5,3423x* + 0,4315x + 0,5357; R*=0,98

— HESKCIIOHMPOBAHHbIE

y=2,1369x* + 0,1726x + 0,2143; R*=0,98

JKeAyAOUHO-KHIIEYHOTO TPaKTa

— MaIIMHUCTbhI AOKOMOTHBHBIX 6PI/II‘aA

y=1,2129x"-20,634x’+114,86x*-221,87x+141,57; R*=0,85

— HEOKCIIOHHMPOBAaHHbIE

y=0,6064x'-10,317x*+57,429x*~110,93x+70,786; R*=0,85

KocTHO-MBIIIEYHOM CHCTEMBI

— MAIlIMHHUCTbhI AOKOMOTHBHBIX 6PI/II'aA

y=0,9732x*+12,47x -17,036; R*=0,95

— HEOKCIIOHUPOBAHHbIE

y=0,6488x*+8,3131x — 11,357; R>=0,95

HeripocencopHas Tyroyxocrp

— MAaIIMHUCTHI AOKOMOTHUBHBIX 6p14raA

y=9,6161x*+0,7768x+0,9643; R=0,98

— HE3KCIIOHMPOBAaHHbIE

y=1,5952x>+2,2381x-1,1; R*=0,99

Tab6aumna 3 / Table 3

OneHKa HHTeHCHBHOCTH NPHYNHHO-CAEACTBEHHOM CBSI3H HapyLIEHHI 3A0POBb C pab0TOoi B HeOAATONPHITHBIX YCAO-

BHSIX 10 BeAHYHHE OTHOCHTeAbHOTO pucka (RR) [18]

Assessment of the intensity of the cause-and-effect relationship of violations working in adverse conditions in terms of relative

risk (RR)

Beanunna pucka 0<RR< 1 [1<RR<1,5|1,5<RR<2 |2<RR<3,2| 3,2<RR<$ RR>$
YcAOBHBIE AMHHITBI 135 136-156 | 157-210 | 211-263 264-316 317 u BblmIE
KavyecrBeHHas XapaKTepHCTHKA Hyaesas | Manas | Cpepnss | Bricokas | OueHb BbICOKas IToutn moanas
Bua marosorun O6umte 3a6oAesanms ITpodeccroHaabHO 00YCAOBACHHDIE IIpodeccuonaspubie

3a60AeBaHMS 3aboAeBaHMs

NPUYMHON MPU3HAHKA X, II0 Pe3yAbTaTaM eXeTOAHBIX IIePHO-
AMYECKHX MEAUIIMHCKUX OCMOTPOB, HEIPHTOAHBIMHE K pabore
BCAeACTBHe CHIDKeHHs cAyxa u matosoruu CCC. B BospacTHo#
rpynne 40-49 aer onu cocrasasior 0,88%, B rpymnme S0 aeT u
crape 1,81% oT 06miero 4ncaa OCBUAETEABCTBYEMBIX [ S—17].

YcaoBus Tpypa MAIIMHUCTOB GOPMUPYIOT PHCK Pa3BUTHUS
HapylleHU! HePBHOM, SHAOKPMHHOM, UMMYHHOM CUCTEM Opra-
Hu3Ma. I1pu yBeANYeHUM SKCIIO3HITMY CTaHOBSTCS HPHIMHON
PasBUTHS IIPOM3BOACTBEHHO OOYCAOBAEHHBIX 3a00A€BaHHIT
(apTepnaAbHast IMIIEPTOHNS, UIIEMAYECKas GOAE3HD CEPALIR,
IIATOAOTHS OIMOPHO-ABHTaTeABHOTO aIllapara, HapylIeHHe
0OMEHHBIX IPOI[€CCOB, MATOAOTHS JKEAYAOUHO-KHIIEIHOTO
Tpakra). COCTOSIHNE 3A0POBbS MAIIMHUCTOB AOKOMOTUBOB
OKAa3bIBAeT 3HAYMTEABHOE BO3ACICTBHE HA HAASKHOCTD U Oe3-
OIACHOCTD PE3yABTATOB TPYAQ.

PasanyHoe codeTanne $pakTopos paboueit cpeabt (mym,
BHOPALHsl, MUKPOKAUMATHYECKHE YCAOBHS U Ap.) H TPYAOBO-
ro mporecca (TSKecTb M HAIPSDKEHHOCTh) POPMHUpYeT pas-
AVMYHBIE BEAHUHHBI PUCKA YTPATHI 3A0POBbS PaOOTAOMIKX IO
IPUOPHUTETHBIM HO30AOTMIECKHM POpMaM.

OmnpepeseHne BeANIHHBI PHCKA 3A0POBbIO PAbOTAIOMHUX
MAIIFHICTOB AOKOMOTHBHBIX OPUIap AASL PASAMYHOTO CTaXa
(Hagaro caMOCTOATEABHON PaboTHI B Bo3pacTe 25 AeT) IO-
3BOAHAO Pa3paboTaTh ypaBHEHHS PErPecCUU AASL IPOTHO3H-
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POBaHH PUCKA TATOAOTUH 110 rpade «Bcerox, a Tarke maro-
AOTHHM HEPBHOH, CEPACYHO-COCYACTON U KOCTHO-MBIIIEYHOM
CHCTeM, XXEAYAOYHO-KHIIEIHOTO TPAKTA M HEHPOCEHCOPHOM
Tyroyxoctu (taba. 2). Ha pucynke npuseaeHs! rpaduku, ua-
AIOCTPHPYIOIIUe AMHAMEKY IIOKA3aTeAeH PUCKA PA3BHTHS IIa-
TOAOTHH Y MAIINHUCTOB AOKOMOTHBHBIX OPUrap B CPaBHEHHH
C HEedKCIIOHUPOBAaHHBIMH (pPabOTAIIMUX B «AOIYCTHMBIX>»
YCAOBHUAX TPYAR).

O6cyskaenne. B coorsercrsun ¢ [18] npu anaause npu-
IMHHO-CAEACTBEHHO CBSI3U Pa3BUTHSI IIATOAOTHH 1 BEAMHHBI
ToKasaTeAst prcKa (YCAOBHbIE €AUHHIIBL) 3AOPOBDbIO pafoTaro-
I¥IX N3BECTHO, YTO BEANHMHA PACIETHOIO [I0KA3aTeAs] PHCKA AO
135 crocobcTByeT yBeAUEHHIO YaCTOTHI OOLIHX 3a00AEBAHHI,
6oaee 135 IPUBOAUT K $OPMHUPOBAHHIO IIPOU3BOACTBEHHO 00-
YCAOBAEHHBIX 3a00AeBaHuUH, 6oaee 317 — K popMHpOBaHHMIO
npodeccHOHaAbHbIX 3a60AeBanHit (TabA. 3).

ITpousBOACTBEHHO 0GYCAOBAEHHASI [IATOAOTHS Y HEIKCIIO-
HHPOBAHHBIX PAOOTHHKOB, T. €. pAOOTAIOIIKX B YCAOBHSIX TPYAQ,
OLIEHMBAEMBIX KaK «AOIyCTHMble» (2), 10 aHAAMBHPYeMbIM
HO30AOTHSM He pOPMHUPYeTCS Ha IPOTSDKEHHH BCErO CTaXa
paborsr. C BHICOKOI AOA€HT BEPOSITHOCTH PabOTa B yCAOBUIX,
COOTBETCTBYIOIIUX TUTHEHNIeCKUM HOPMATHBAM, He [IPHBeAET
K GOPMUPOBAHHUIO IPOU3BOACTBEHHO 00YCAOBAEHHOI IIATOAO-
THH AO AOCTIDKeHHS 65-AeTHero BospacTa. OAHAKO PHCK ITaTo-
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— — IloaunomuasbHast (MaH.II/IHI/ICTIJI AOKOMOTHBHBIX 6pnraA)
_ _ _ IloaunomuasbHas (HESKCHOHPIPOBQHHI)IC)

PucyHok. AHHaMHKa IOKa3aTeAeld PHCKAa Pa3BHTHSA NAaTOAOTHH
Y MAIIMHACTOB AOKOMOTHBHBIX GpHIas B CpaBHEHHH C HEIKCIIO-
HAPOBAaHHBIMH PabOTAIOIUMHA

Figure. Dynamics of risk indicators for pathology development in
locomotive crew drivers in comparison with non-exposed workers

HBIX OpUraa, He IMEIOIINX HaCAEACTBEHHON [IPEAPACIIOAOXKEH-
HOCTH HAY APYTHX COIIYTCTBYIOIIUX 3a00A€BaHHIL

IToAy4eHHbIE pe3yABTaThI IO3BOASIIOT 3aKAIOYHTD, YTO Y Ma-
IIMHKUCTOB AOKOMOTHBHBIX Opuraa K 42-45 ropam (CTa)K 17-20
A€T) BHICOKas BEPOATHOCTD YTPATBI 3AOPOBbSI, MMeIoedt pH-
YHHHO-CAEACTBEHHYIO CBSI3b C COYETaHMEeM HeOAArOIPUSITHBIX
$aKTOpOB IIPOU3BOACTBEHHOM! CPEABI U TPYAOBOTO IpolLiecca.
Kpowme Toro, k 5SS ropaM BbIsiBA€HA BBICOKAsI BEPOSTHOCTD POp-
MUPOBAHHA IPOPECCHOHAABHOM ITATOAOTHHL.

3akarouenne. Paboma MawuHucnos A0KOMOMUBHbLX Opu-
2ad ocyuyecmeAsemcs 8 YCAOBUSX, He COOMBEMCMBYIOUAUX 2u2l-
eHUYECKUM HOPMAMUBAM 1O HANPHceHHocmu (. 3.2)yu msecmu
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(3.1) mpydosozo npoyecca, a makyce no noxasamersm uiyma (c
yHemom 6v1CoK0il Hanpsxcenrocmu mpydogozo npoyecca — 3.2),
06weti subpayuu (3.1), MUKPOKAUMAMUMECKUX YCAOBUIL (3.1).

Puck ympamur 300po6vs, paccuumannviii 6 coomsemcmeuu
¢ 'OCT P 12.0.010-2009 «CCBT CYOT onpedesenue onac-
HOCMell U OYeHKA PUCKA> NPU UCHOAL308AHUL MPeXypPOBHEsoiL
WKAAL OUeHKU 3HAYUMOCMU PUCKO08, onpedesen kax «Beoico-
kuii> (R=10,7).

Ha ocrose usyuenus npusunHo-cAedcmeeHnblx césisetl ympa-
Mol 300p08bS U XAPAKMEPUCIIUK YCAOBUTE 1MYOd MAUUHUCIHIOB
AOKOMOMUBHYLX Opuead ycmarnosen kpumuseckuii 6oapacm SO
Aem A9 Popmuposanus npoussodcmeenHo 00ycA08AEHHOT na-
moaozuu HepsHoii u cepdeuno-cocyducmoii cucmem. Boigesena
BbICOKAS BEPOIMHOCD NPOSBACHUS HAYAALHBIX S8AEHUT HETipo-
cencopHoti myzoyxocmu Ha pybexce 40 rem, 6 sospacme 52-55
aem (cmaxc pabomut 27-30 rem) — npodeccuorarvroil Heiipo-
CEHCOPHOTL MY20yX0CUL.

IIpu anaruse noxasameneii pucka oas 3aboresanuii no epage
«Bcez0>, nosyuenHole pe3yAvmamol H0380ASI0M 3AKAOHUMb, 4INO
Y MAUWUHUCTMO8 A0KOMOMuUBHbIX Gpuzad k 42-4S z0dam (cmax
17-20 rem) umeemcs 6bicoKas BepPOAMHOCIL NPOSBACHUS HA-
HAADHBIX CUMNINOMOB YMPambl 300p06bs, UMEOUell NPUHUHHO-
CACOCBEHHYI0 C833b C COUEMAHIeM HEOAAZONPUSIMHbIX aKmopos
npoussodcmeennoii cpedvt u mpydosozo npoyecca. Kpome mozo, x
S5 200am 6bL98A€HA BbICOKAS BEPOSMHOCTIL GOPMUPOBAHIS NPO-
Peccuonarvtoli namorozu.

Ha nacmoswem amane mexHoA02U4ecK020 passumus A0Ko-
MOMUBOCIPOEHUS U OP2AHUSAYUY HEALSHOOOPONCHDIX NEPEBO3OK
8030eticmeyloujue Ha MAWUHUCINOB AOKOMOMUBOB HeOAdzonpU-
amuble Pakmoput paboueil cpedst MONCHO OmHeCMU K 2pynne
«<Heycmpanumolx>. B c8a3u ¢ smum pesysvmamol uccaedosanus
103604510 peKomeH006amp npu opeanusayu mpyoa MauuHu-
€06 AOKOMOMUBHbLX Opuead coxpauyerue npodosxcumersHocmu
paboueii cmenvt do 6 uacos (30 uacos 6 Hedearo) uu npedocmas-
AeHue JONOAHUMEAbHO20 8bIX00H020 OHS 8 HedeAto, NPU IMOoM npo-
dosscumenrvrocme pabomet cocmasum 32 4aca 6 HedeAso.
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