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ITpon3BOACTBEHHbIE YCAOBUS NPEATPHATHI IIBETHON METAAAYPTHH XapaKTepPU3YIOTCS BRICOKOH TSDKECTBIO TPYAOBOTO IIPO-
1ecca, 00YCAOBACHHOM Ype3MepHBIME PpH3MIECKUMU HArPY3KaMH, IIOCTOSHHBIM BO3AEHCTBIEM HHTEHCHBHOIO LIYMa, [IOBbI-
LIIeHHbIX YPOBHEH BUOPALIMH; MHFAASIIHOHHBIM BO3AEHCTBHEM IIPOMBIIIACHHBIX a9PO30AEH, IIbIAU U XHMHYECKHX BelljeCTB;
BO3AEHCTBHEM HeOAATrONPUITHOTO IPOU3BOACTBEHHOTO MUKpokanMara. Hauboaee pacipocTpaHEHHBIME BUAAMH IIPOM3BOA-
CTBEHHO 06yCAOBAeHHoﬁ U MpodeCcCHOHAABHOM aTOAOTUM Y pa6OTHI/IKOB MIOAPA3AEACHUM [IBETHOM METAAAYPIUH ABASIOTCS
HeHpOCEeHCOPHasl TYTOYXOCTh, BUOPALMOHHAS OOA€3Hb, PAAUKYAOIIATUH, 6OAE3HH AETKHX U BEPXHUX ABIXATEABHBIX IyTel, 060-
AE3HHU OTIOPHO-ABHTATEABHOTO aIllapara.

C neabto 0606meHuss HHGOPMALUY U BBISIBACHHUST OCOOEHHOCTEH YCAOBHIL TPYAQ U COCTOSIHUSL 3A0POBbsl pAOOTHHUKOB IIpeA-
IPUSTHIT LIBETHOM METAAAYPIHH IPOBEACH AaHAAU3 PEACBAHTHON HayYHON AUTEPATYPHI 110 6ubArOrpaduaeckuM 6a3aM AQHHBIX
Scopus, Web of Science, MedLine u PUHI] ¢ npumeHeHeM TeOpeTHIECKHX IPHEMOB HAYIHOTO MO3HAHIISL

Haub60oaee MHTEHCHBHBIM BO3ACHCTBIEM IIPOU3BOACTBEHHBIX GaKTOPOB OTAMYAIOTCS YCAOBHUSI TPYAOBOM AESITEABHOCTH PabOodrX
TIOA3EMHbIX TOAPA3ACACHHUH TIPEATIPUATHI I{BETHOM METAAAYPTHH. BMecTe ¢ TeM, IPHCYTCTBUE CHeLMPHIECKOr0 XUMUYECKOTO
{axropa, CBS3aHHOIO C BO3AEHCTBHEM IIBIAETA30BbIX CMeCeH 1 ad9PO30Aei IIBETHBIX METAAAOB O0YCAOBAMBAET PA3BUTHE 3a-
00A€BaeMOCTH y PAOOTHUKOB METAAAYPIUYECKHX IPOU3BOACTB 110 00pabOTKe i 06OTALIeHUIO ChIPbSI LIBETHBIX METAAAOB TOK-
CHYECKUM aAbBEOAUTOM, GPOHXHAABHOM aCTMOH, 3A0Ka4eCTBEHHBIMI HOBOOOPA30BAHISIME, GOAE3HSIMHU KOXH U IOAKOXKHOMN
KACTYATKH, KPOBH U IIeHTPAAbHOM HEPBHOM CHCTEMBL.

B aroit cBsi3H, Ha PEATIPHATHSX LIBETHOH METAAAYPIUH, IIPH IIAAHIPOBAHMU KOMITAEKCA IIPOPUAAKTUIECKUX MEPOIIPUSTHI,
HEOOXOAMMbBIM YCAOBHEM COXPAHEHHs 3A0POBbsI PAOOTHUKOB CAGAYeT CUMTATh BbIIBACHHE I'PYIII 3a60ABAHMUI, CBSI3AHHBIX
C YCAOBUSMH TPYAA M 00YCAOBAGHHBIX IPHCYTCTBHEM CIELHPHIECKOTO XUMUIECKOro GaKTopa BO3AEHCTBHUS IIbIACTA30BBIX
CMeceH M a9PO30AEH IIBETHBIX METAAAOB.
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The production conditions of non-ferrous metallurgy enterprises can be characterized by a high severity of the labor process
due to excessive physical exertion, constant exposure to intense noise, increased vibration levels; inhalation of industrial
aerosols, dust and chemicals; exposure to unfavorable industrial microclimate. The most common types of professionally
conditioned and occupational pathology in employees of non-ferrous metallurgy departments are sensorineural hearing loss,
vibration disease, radiculopathy, lung and upper respiratory tract diseases, diseases of the musculoskeletal system.

In order to summarize the information and identify the peculiarities of working conditions and health status of employees of
non-ferrous metallurgy enterprises, the researchers analyzed the relevant scientific literature on the bibliographic databases
Scopus, Web of Science, MedLine and RSCI using theoretical methods of scientific cognition.

The most intense impact of production factors is characterized by the working conditions of workers of underground divisions
of non-ferrous metallurgy enterprises.
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At the same time, the presence of a specific chemical factor associated with exposure to dust and gas mixtures and aerosols of
non-ferrous metals causes the development of morbidity in workers of metallurgical industries for processing and enriching
raw materials of non-ferrous metals with toxic alveolitis, bronchial asthma, malignant neoplasms, diseases of the skin and
subcutaneous tissue, blood and central nervous system. In this regard, at non-ferrous metallurgy enterprises, when planning
a set of preventive measures, the identification of groups of diseases associated with working conditions and caused by the
presence of a specific chemical factor of exposure to dust and gas mixtures and aerosols of non-ferrous metals should be
considered a necessary condition for preserving the health of workers.
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BBepenne. 1]BeTHass METAaAAYPIUS SIBASETCS OAHOM U3
HanboAee KOHKYPEHTOCIIOCOGHBIX U AMHAMUYHO Pa3BUBAIO-
muxcst oTpacaeit mpombimaenHoctu Poccun [1]. Ha mpea-
IPUATHSX [{BETHOM METAAAYPIHH 3aAHCTBOBAHA IIOCAEAOBA-
TEABHOCTb B3aMMOCBSI3aHHBIX TEXHOAOTUYECKHX IIPOLIECCOB,
BKAIOYAIONIAsi AOOBIYY PYAHOTO CBIPbSI, €ro oboraljeHue, Me-
TAAAYPTHYECKUI [IEPEAEA, AAABHEHIIYIO IIepepaboTKy, mo-
IPY3Ky M TPaHCIOPTUPOBAHUE ChIPbsS M MeTaAAa. Bmecre
C TeM, Ha IPEATIPUSITUSIX STOMN IPOU3BOACTBEHHOM Cdepbl OC-
HOBHOI IIpOIlecc — IepepaboTka MOAMMETAAAMYECKHX PYA,
4TO U OIPEAEASIET BeAyIHe BPeAHbIE IIPOM3BOACTBEHHBIE paK-
TOPBI H, COOTBETCTBEHHO, COCTOSIHIE 3A0POBbsI PAOOTAOIIIHX.

ITo pesyabratam arrecTanuu pabounx Mect 68,5% MeTaa-
AyPTHYECKHX 3aBOAOB U 42,6% 060raTuTeAbHbIX KOMOMHATOB
B Poccun OTHeCeHbI K PEAIPUSTHAM C BPEAHBIMU YCAOBHU-
SIMH TPYAQ, TA€ AOASL PAOOYUX MECT C IOCTOSHHBIM IIPEBbI-
IIeHHeM TUTMeHNYecKHX HOpMaTuBoB Aocturaer 30% [2].
MHOTrOAeTHIMH Hay4YHBIMH HCCACAOBAHUSIMU AOKA3aHO, YTO
HA IIPEATIPUSTHSIX I{BETHOM METAAAYPIUU IPUCYTCTBYET KOM-
IIAEKC IIPOU3BOACTBEHHBIX GAKTOPOB — IIyM, BUOpaLus 06-
IEro ¥ AOKAABHOTO ACHCTBHSI; HATPEBAIOIIHMI HAN OXAKAAIO-
LI{¥IT MUKPOKAMMAT; [IOBBIIIEHHbIE YPOBHH 9KCIIO3ULIAH XIMH-
YEeCKUX BEILIeCTB; BBIACACHHE a9PO30A€EH IIPEUMYIeCTBEHHO
dubporennoro aeitcrsus (AIIOA), KoTOpBIL cCIOCO6CTBYeT
Pa3BUTHIO PSIAQ [IATOAOTHYECKUX M3MEHEHHI OPTaHOB U CH-
cTeM opranusMa paboraromux [3-8].

AHaau3 uHPOPMALIMH U3 PelieH3UPyeMbIX HAYYHO-IIPAKTHU-
YECKUX XYPHAAOB M PEACBAHTHON HAYIHO-TEXHIIECKOH AHTe-
PaTypsl BHIIIOAHEH Ha OCHOBE IyOAMKALMil, pa3MelIEHHBIX B
HAYYHBIX 9AeKTPOHHbIX 6ubanorexax Elibrary u CyberLeninka;
TIOMCKOBOJ CHCTeMe 110 OHOMEAMIMHCKIM HCCAEAOBAHMSIM
PubMed; 6ubanorpaduueckum 6azaM AQHHBIX Scopus, Web
of Science, MedLine u PTHI]. CucreMHBIi aHAAN3 AUTEpA-
TYPHBIX HCTOYHUKOB BBIIIOAHEH C IPUMEHEHHEM 3A€MEHTOB
PYKOBOACTBA IIO0 COCTABACHHIO OTYETOB O CUCTEMHBIX 0030-
pax PRISMA [9], mouck BbIIIOAHEH Ha PyCCKOM U aHIAMII-
cKoM si3bIKax. [TpoaHaAM3MPOBaH MaCCUB HCCAEAOBAHUI, T10-
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CBSIIEHHBIX U3YYCHUIO COBPEMEHHOTO COCTOSIHMS Tpobae-
MBI YCAOBHIL TPyAQ U 3a00A€BaeMOCTH PabOTHHKOB IIOA3EM-
HBIX M Ha3eMHBIX IIOAPA3ACACHHI IPEATIPHATHIL [0 AOOBIIE
U mepepaboTKe LBETHBIX METAAAOB. AAS COOTBETCTBHS II0-
HCKa IyOAMKALHiL [leAsM 0030pa, aBTOpaMK HCIIOAb30BAHbI
AECKPHUIITOPBI, BKAIOYAIOI[He TEPMUHBI «IPEATIPUATUS L{BET-
HOI METAaAAYPTHI>, «YCAOBUS TPYAQ>, <IPO(eCCHOHAABHAS
U IIPOU3BOACTBEHHO 00yCAOBAeHHAs 3a00AeBaeMOCTb>. Ha-
PSIAY C 9THM, AASL BCECTOPOHHET OLIeHKH ITyOAMKALHIL, 0630p
CTaTeil IIPOBOAUAH C YIETOM IePeKpPECTHOTO HHAEKCHPOBa-
HUS CTaTbU HA OCHOBAHHMH CBEAGHMI MeTaAQHHBIX (3aroao-
BOK, aBTOPCKHI1 KOAAEKTHB, Pe3loMe U 1p.). B xoae HayuHo-
O HOMCKA C MCIIOAb30BAHHEM IepPeYUCACHHbIX BBIIIE HACH-
TUQHUKATOPOB CTaTel, IPYMEeHEHbl TeOPeTUIeCKHe IPHUEMbI
HAy4HOTO IO3HAHHS — T'UIIOTETUKO-ACAYKTUBHBII METOA U
00IjeAOTYeCKre METOABI AHAAU3A, CHHTE3d, aHAAOTHH, 0000-
wenns u cpasrenus [ 10]. Kpurepun orpannaenus u neaeco-
00pa3HOCTb BKAIOUEHHUSI ITyOAUKAIIMY B 0030p OIPeAeASIAHCH
He AQBHOCTDIO OITyOAMKOBAHMS, & CTEIIEHbIO AOKA3aHHOCTH
OIyOAMKOBAHHbIX PE3YABTATOB C TOYKH 3pEHHUSI ABTOPOB CTa-
Teil, a TAKKe KOAAEKTUBHOM 3KCIIEPTHOI OLeHKON aBTOPOB
0630pa. 3aKAIOUEeHHe 3TUYeCKOH KOMHCCHM AAS AAHHOH pa-
60THI He TPebOBaAOC.

ITeas mccaepoBaHusT — 0606meHNe HEPOpMALIH 06 YC-
AOBHSIX TPYAQ M COCTOSIHUE 3A0POBbsI pAOOTHHKOB IIPEAIPHU-
STUH BETHON METAAAYPIHHL

VcaoBus Tpyasa u 3a00AeBaeMOCTh PAGOTHHKOB ITOA-
3eMHBIX ITOAPA3ACACHHI MPEANPHATHI IO A0ObBIYe PYA-
HOTO CBIPBSI IIBETHBIX METAAAOB. K OCHOBHBIM BPeAHDBIM H
OIACHBIM $aKTOPaM IIPOU3BOACTBEHHOM CPEeAbl pAOOTHHKOB
TIOA3€MHBIX CIIeIIHAABHOCTE! MPEATIPUSATHIL [0 AOOBIYE CHIPbSI
LIBETHBIX METAAAOB OTHOCST HHTEHCHBHbII [IPOU3BOACTBEH-
HBII ITyM; BO3AEHICTBHE IIOBBIIEHHBIX YPOBHEH BUOpALHK;
uHraAsnuonHoe Bo3aercTsue AITQA, mpiau v XxuMIYeCKUX
BelleCTB; BBICOKYIO CTEIIeHb TSDKECTH M HANPSDKEHHOCTH QH-
34eckoro Tpyaa [3-5, 11]. MlccaepoBaHNS OKA3bIBAIOT, YTO
o0mjast OIleHKA YCAOBUH TPyAd MOA3EMHBIX TOPHOPAOOUMX
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(MpOXOAUMKH, B3PHIBHUKH, MAIIMHUCTHI 6y POBBIX YCTAHOBOK,
060pIIMKK TOPHBIX BBIPAGOTOK), XapaKTePH3yeTCs COYeTaH-
HBIM BO3AHCTBHEM ITPOU3BOACTBEHHbIX GaKTOPOB U COOTBET-
crByet 3.2-3.4 kaaccy ycaosumit Tpyaa [12, 13]. Ha pabounx
MeCTaX IPOXOAYMKOB YPOBHH IryMa pocTuraioT 101-110 ABA.
Ha mMomeHT pa3BuTHs HellPOCEHCOPHOM TYTOyXOCTH Ipodec-
CHOHAABHOTO Te€He3a CPEAHHIl CTaXX PabOTHI B IIOA3EMHBIX
YCAOBIHISIX COCTABASIET Y IPOXOAYNKOB 21,9+1,8 ropa'? Yera-
HOBAHA IIPOU3BOACTBEHHAs] 00YCAOBACHHOCTD THIIEPTOHH-
4eCKo# 00Ae3HM y PabOouMX, MOABEPIABIUINXCS AAMTEABHOM
BO3AEHCTBHIO BBICOKOTO YPOBHs myma Boime 83 ABA [14].
ITo AaHHBIM OTe4eCTBEHHbIX U 3aPYOEXKHBIX HCCAEAOBATEAET,
nocae 10 Aet paboOThI B IIOA3EMHbIX YCAOBHSIX IIPH AAHTEAD-
HOM BO3AEFICTBHY IIyMa, Ha POHe MeTabOANIECKOTO CHHAPO-
Ma y paboTaromux $OpMUPYeTCst THIePTOHUIeCKast 60Ae3Hb
[15-19].

Y pabOTHHKOB IT0A3EMHBIX PYAHUKOB IIPEATIPHUSTHI [iBeT-
HOU METaAAYPIUM HAOAIOAQETCS BBICOKAS CTEIleHb 9KCIIO3H-
LUK K IIPOM3BOACTBeHHON Bubpanuu. Hanpumep, mpoxoa-
YUKM Ha PYAHHKAX TOABEPTalOTCS ACHCTBHIO HHTEHCHBHOM
AoKaabHOM Bubpanuu — Ha 4-12 Ab Brime ITAK, kaacc ye-
AoBuit Tpyaa 3.3 [20, 21]1. B ycaoBusax ropHOAOGbIBarOIIX
HPEATIPHATUH TPYA PAOOYHX XapaKTepH3yeTCsl BbIPAKEHHOM
TSDKECTBIO TPYAQ, OOYCAOBACHHOM BBICOKIM TEMIIOM PabOThI
U 9MOIMOHAABHBIMHU HAarpy3kaMu. BeIHy»XAeHHas Heparuo-
HaAbHast pabouasi 1032 U Ipe3MepHble $UNIECKIe HATPY3KH
BBIBIBAIOT Y IPOXOAYMKOB U OYPUABIINKOB COCTOSIHHE IIEpe-
HAIPSDKEHNs OTIOPHO-ABHIATeAbHO cucTeMsl [22, 23 ]. Oge-
BHAHO, YTO 3HAUMMOM IPOPeCcCHOHAABHOM IATOAOTHeH, Pa3-
BHBAIOI[ENCS TIPH BO3ACHCTBHU PETHOHAABHBIX MBIIIECYHBIX
HAarpy3oK, SBASETCS BereTaTHBHO-CEHCOPHAs IMOAMHEHpOIa-
TSI BEPXHUX KOHEYHOCTell, peLUAMBUPYIOLIHIl 60AEBOIL Bep-
TeGPOTeHHbIA CHHAPOM H [IOAMOCTe0apTpos [24].

B ropHOpyAHO! IpPOMBIIAGHHOCTH IIpU OypeHHH
H B3PBIBHBIX PabOTaX, ADOOACHHH U PAa3MOAe PYABI HAOAIO-
AQeTCsI BIAeACHE HOABIIOrO KOAMYECTBA IIBIAU B BO3AYX pa-
6oudeit 30HbL. IIpudaéM IpHU BBICOKHMX KOHIJEHTPALHUSX IIBIAD
U a3PO30AH, B 3aBUCHMOCTH OT XMMUYECKOTO COCTaBa, MOTYT
00A2AaTh GHOPOreHHBIM, TOKCHYECKUM, PA3APAKAIONINM, AA-
AeprenHbiM a¢dexramu [25-27]. IlpodeccnonasbHas maro-
AOTHSI [IOA3€MHBIX FOPHOPAOOYMX XapaKTepU3yeTCs GOABIION
PaCIIPOCTPaHEHHOCTBIO 320 0A€BAHMUI ABIXATEABHOM CHCTEMBI
— NHeBMOKOHHMO30B, TbIAeBbIX 6ponxuToB [27]% Mccaepo-
BaHMUS OTeYeCTBEHHBIX YUEHBIX IIOATBEPXKAAIOT H AAHHbIE 3a-
PyOeXHBIX aBTOPOB, HALIPUMED, TIPH U3y4eHHH Ipodeccro-
HAABHBIX 00Ae3HEH TOA3eMHBIX PAOOTHHUKOB OT BO3AEHCTBHA
IIBIAY [IOKA33HO, 9TO CpeAr ropHOpabounx Amepuku, Kuras,
I0xmoi Adppuky pacipocTpanéH nHeBMOKoHKO3 [28-30].

B crpyxrype HO30AOTHYeCKUX GOPM HAPYLIEHUH 3A0PO-
BbsI C BpEMEHHOH YTPaTOil TPYAOCIIOCOOHOCTU PabOTHUKOB
FOPHOAOOBIBAIONIEH ITPOMBIIIACHHOCTH, 3aHITBIX AOObIUert
PYA LIBETHBIX METAAAOB, IPEBAAMPYIOT GOAE3HH KOCTHO-MBI-
meyHOl cucTeMbl (OCTEOXOHAPO3 TO3BOHOYHMKA, Aedop-
MHUPYIOWHil 0CTE0APTPO3), GOAE3HN OPIaHOB MUIIEBAPEHHS
(racTpoAyOAEHHUTSI, S3BeHHAs GOAE3HD KEAYAKA U ABEHAALIA-
THIIEPCTHOM KUIIKH, 60AE3HU MIOAXKEAYAOUHO 5KeAe3bl), CH-
CTeMbl KpOBOOGpameHns (apTeprasbHas THIEPTEH3HS, Ba-

! TIpeobpaxenckas E.A. Cucrema ynpaBAeHUS PHCKOM pasBUTHS
NpoeCcCHOHAABHOM TYTOYXOCTH Y pAOOTHHUKOB TOPHOAOObIBAIOLI el
U MAIIMHOCTPOHMTEABHOH HPOMBIIACHHOCTH: aBTOped. AHCC.
AOK-pa Mep. Hayk. Mocksa; 2013.

> Illyraumosa V1.B. YcA0BHS TPyAQ, COCTOSIHYE H OIITHMU3ALI 3A0-
posbsi ropropabounx Kpaitiero Cesepa: aBroped. Aucc. ... KaHA.
Mea. Hayk. Mocksa; 2007.
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pHKO3HAS 60A€3HD ), ABIXaTEAbHON CHCTeMbl (XpOHMYeCKuUit
6POHXUT ), IATOAOTHSI OPTAHOB CAYXa, IepHdepHIeCKOit HepB-
HOW CHCTEMbI (HOAHHeﬁPOHaTHPlg’{[31—33].

IIponssopcTBeHHDBIE PAKTOPDI, YCAOBHS TPYAQ H 3a-
60AeBaeMOCTb PaOOTHHKOB MPEANPHSITHII METAAAyprHde-
CKHX POU3BOACTB II0 00paGoTKe U 00OraI[eHHIO ChIPbS
IBETHBIX METAAAOB. [ UrreHndecKas OLjeHKa YCAOBUI TPyAd
IIOKA3bIBAET, YTO IIBIAb, 0OPA3YIOMIAsICS [IPU OCHOBHbIX TEXHO-
AOTHMYECKHUX IIPOIIecCaX METAAAYPIUYeCKOro IPOU3BOACTBA,
OTAMYAETCS BHICOKOM AMCIIEPCHOCTDIO U COAepXHUT 81-84%
qacrur pasmepom Ao 1 mxm [34]. Boicokue koHLeHTpauu
IIBIAH, CEPHUCTOTO aHTMAPHAQ, METAAAUYECKOTO HUKEAS], TH-
APOa3pPO30AsT HUKEAs, CBUHIIA OIPEAEASIOTCS IIPU Iepepa-
6OTKe MEAHO-HHKEAEBBIX CYABPUAHBIX PYA B HOMEIEHUSX
MAABUADBHBIX 1]€XOB, 1]eXOB paspeAeHHs (aifHIITeHHa, arAo-
MepAaIfOHHBIX IJeX0B U AP. SHAYHTEABHBIM BbIACACHHEM IIPO-
MBILIACHHBIX a9P030A€ell B BO3AYX pabodeil 30HBI COMPOBO-
JKAQIOTCS TIPOLIECCH APOOAEHNS, H3MeABYEHIs], 0OPabOTKY
MaTepHaAOB MEXaHUYECKUMH U TEPMUYECKUMU METOAAMH U,
COOTBETCTBEHHO, APOOHABHOE 060PYAOBAHUE, OOKUTOBBIE U
nAaBuAbHbIe arperarst [35]°. Hanpumep, koHuenTparuu cu-
AMKATCOAEpIKalel IBIAM, A9PO30AeH IPH IPOU3BOACTBE TH-
TaHOBBIX CIIAaBOB B 50% mpo6 npessimaior ITAK, xoHnen-
TPaLUK IIAMOTa KAOAMHOBOTO HAXOAATCA B AMamazoHe 1,4—
150,0 mr/m® mpu cpeanecyrounoit IIAK 8,0 mr/m® [36, 37].

B noMemeHusIX TOPSYHX 1[eXOB MUKPOKAMMAT HOCHUT Ha-
TPeBAIOIIUI XapaKTep U OTAMYAETCSI pe3KUM IeperaAOM TeM-
HepaTyp OKpy)Kaloljero Bo3ayxa. B araoMepaljoHHBIX, MAa-
BUABHBIX, 00XKHIOBBIX U 9AEKTPOIIEYHbIX [jeXaX HabAI0AAeTCS
BbICOKasl TeMIiepaTypa Bosayxa Ao 38°C B coueTaHHM C MHTEH-
CHBHBIM AYYHCTBIM TE[IAOM OT HarpeThIX TOBEPXHOCTEl 060-
pyaoBaHus. B 3UMHUIT ce30H OAQ B HIDKHUX 30HAX TOPSIIUX
I1eXOB OTMEYaeTCs MOHIDKeHHAs HAM OTPHUL]ATEAbHAs TeMIIe-
paTypa BO3AyXa IPH €ro NOBbIIIEHHO TOABMKHOCTH [ 34,

OcobeHHOCTBIO peAlpusTHIL IO 06paboTke, oboramye-
HHUIO Cblpbf{ u HPOHBBOACTBY IIBETHBIX METAAAOB SABASICTCA
CIIOCOOHOCTD a9PO30AEN U IIBIAETA30BbIX CMeCEH, BHIAEASIO-
IIMXCS B IPOLeCCe IAABKU METAAAQ, BbI3BIBATD AAAEPTHYECKIe
3aboaeBanus KOXH. [Ipu 9TOM pUCK pasBUTHSA 3200A€BaHMUI
OPIraHOB ABIXaHHS COCTaBASIET ¥ APOOHABIIMKOB IHpOMe-
TasAyprugeckoro npoussopctsa (RR=5,6; EF=70%) nouru
IIOAHYIO CBA3b HapyH.IeHI/IH 3AOPOBI)H C BBIIIOAHSIEMON pa60-
TOH; y MAABHABIIMKOB PUCK (RR=4,1; EF=84,2%) c oueHb
BBICOKO! BEPOSITHOCTBIO Pa3BUTHUS IPOU3BOACTBEHHO 00-
YCAOBAEHHBIX 3a60AeBanuil [41]. V3BecTHO, 4TO HUKEAb U
ero COeAMHEHUsSI 00AAAQIOT BHIPAKEHHBIM ITHEBMOTPOIIHBIM
AefiCTBUEM, 0COOEHHOCTBIO 9KCIIO3HIUK K BOAOPACTBOPH-
MBIM COCAMHECHHAM HHKEAS HPI/I SACKTPOAI/I3HOM HepeAeAe
SIBASIETCS. 6OAEE YaCTOe PasBUTHE TOKCHIECKOTO AABBEOAUTA
U 6pOHXHMAABHOM acTMbL. Ha peATpisTHH [0 IPOU3BOACTBY
THTaHOBBIX crAaBoB AITDA, copepixamite a9po30AU THTaHa,
XKeAe3a, KpeMHUs, BOAb$pPaMa, aAIOMUHUS, MOKHO PaccMa-
TPUBATh KaK IPOPeCcCHOHAABHBIE CTPECCOPHI, 00YCAOBAMBA-
IOIIHE Pa3BUTHE FeMATOAOTUIECKHUX H3MEHEHUI (Aefmoumo3,
rurnepraukemu) [36).

Bmecre ¢ TeM BbICOKast COMaTHyecKas 3a00AeBaeMOCTb Ha
(OHe 3HaYHTEABHOI KaHI|epOTeHHOM 3arps3HEHHOCTH IPOU3-
BOACTBEHHOM CpeAbl MeAHO-HUKEAEBOTO IIPOU3BOACTBA AHK-
TyeT He0OXOAMMOCTh MOHUTOPUHIA OHKOAOTHYECKOI 3a60Ae-
BaeMocTr’. Ha MeTaAAyprudecKux IpeAnpuUATHsX Hanboee

* Tlerposa O.A. CocTosiHHe 3A0pOBbS M aAMMeHTapHas mpodu-
AAKTHKA 3a00AeBaHMIT PabOUMX HHKEAEBOIO POU3BOACTBA Ha Hase
OKHCAGHHBIX PYA: aBTOped. AMCC. ... KaHA. MeA. HayK. Exarepun-
6ypr; 200S.
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O630pHsBIe cTaTby

BBICOKME YPOBHU MHAUBUAYAABHOTO KAQHI|EPOTEHHOTO PUCKA
y pabo4uX BBLIBAEHBI IIPU 3A0Ka4€CTBEHHBIX HOBOOOpa3oBa-
HusIX 060p0uHoM Kumku (7,7x107%) u skeayaka (5,9x1072).
Haunboaee BbicOKHe 3Ha4eHHsI PUCKOB y FOPHOPAOOYHX OT-
MeYaAUCh IIPH 3A0Ka9eCTBEHHBIX HOBOOOPA3OBAHUSIX ASTKHX
(1,x107%), Toacroro xumeunuka (1,06x107) [42]* B To xe
BpeMsi, IIPY NPOM3BOACTBE CBUHIIA BEAYIIMMU IIPOU3BOA-
CTBEHHBIMH (AKTOPaMH CYMTAIOTCS, IIOMUMO COEAMHEHUI
CBUHIIA, A9PO30AH, COAepIKAIIUe IIUHK, MeAb, KaAMHUI, MbI-
IIBSIK, CYPbMY H Ap., HEIIOCPEACTBEHHO BO3ACHCTBYIOIIUE Ha
LIeHTPAABHYIO HEPBHYIO CHCTEMY, YTO IIPOSIBASETCS yBEAH-
4eHHeM BpPeMeHU CAyXO-MOTOPHO U 3PUTEAbHO-MOTOPHOM
peaxIuil U CHIDKeHeM IIOABIKHOCTHU HEPBHbIX IIPOLIECCOB B
anaauzaropax [39]. Kak ormeuator Apyrue aTopsl, y pabo-
4HX CBUHIIOBOTO IIAABUABHOTI'O IIPOM3BOACTBA HAOAIOAAIOTCS
3HAYUTeAbHbIe KOHIJeHTPAI[U CBUHIIA B OPTaHU3Me, KOTOpbIe
IPUBOAST K HAPYIIEHHIO OMOCHHTe3a IOp$UPUHA H TEMOTAO-
OuHa, YTO BBI3bIBAET AHEMUIECKHI CHHAPOM, PETHKYAOLIUTO3,
yBeAMYEHHe KOANYeCTBa 6230 YHABHO-3€ PHUCTBIX SPUTPOLIH-
ToB [40].

ITpogeccuoHaAbHBIN PUCK 3A0POBBI0 PAOOTHUKOB IMAQ-
BHADBHBIX I]eXOB METAAAYPIUYECKOTO MTPOU3BOACTBA, KaTero-
PUpPOBaHHBIH KaK BBICOKUH, YKa3bIBaeT Ha CBSI3b BPEAHBIX IIPO-
H3BOACTBEHHBIX paKTOPOB C 3200A€BAEMOCTBHIO C IIEPBBIX AET
paborst [41]. Tlo AaHHBIM PsIA2 aBTOPOB, IPOBEASHHAS OLjeH-
Ka CBSI3U HapyLIEHHIT 3A0POBbSI C YCAOBUSIMU TPYAQ Ha IIHPO-
MeTaAAYPTHUIeCKOM IIPOU3BOACTBE HUKEAS, II0Ka3aAa HAAMYHe
cpeaneii crenenu csizu (1,5<RR<2; EF=33-50%) c Bo3aeii-
CTBHEM KOMIIAEKCA BPEAHBIX POU3BOACTBEHHBIX GaKTOPOB
6oAesHe HEPBHOM CHCTEMBI, KOXH U IMOAKOXHOM KAeTYaT-
xu [42]. YcraHOBA€HO, 4TO y pabOTHHKOB MEAHO-HUKEAEBO-
IO IIPOU3BOACTBA YaCTO PErHCTPUPYIOTCS 3a00A€BAHIS KOXKU
1 TOAKOXKHOM KAeTYATKH — KOHTaKTHBIN AePMATHUT, IICOPHa3,
cebopest u Ap. IIpu aTOM pacnpocTpaHéHHOCTH 3200A€BAHMUIT
KOXKH Y AHIII, 3aHSTHIX B KAPOOHUABHOM IIepeAeAe HUKEAS], BBI-
e, 9em y ropHsK0B (p<0,02) 1 paGOTHIKOB 2A€KTPOAM3HOTO
nepeaesa Meau (p<0,02) [43]. AHaAU3 ARHHBIX YTAYOAEHHBIX
MEAHLIMHCKAX OCMOTPOB CTRXXHPOBAHHBIX PAOOTHUKOB METAA-
AYPTHYECKHX IPEATIPUSATHI O3BOAMA YCTAHOBHUTB, YTO OAHO
U3 BEAYIIMX PAHTOBBIX MECT CPEAH KAK IIPOU3BOACTBEHHO-00-
YCAOBAGHHOH, TaK U PO¢eCCHOHAAbHOM NAaTOAOTHY 3aHUMA-
0T 3a00A€BAHUS CEPAEIHO-COCYANCTOM CUCTeMBL Y paborT-
HUKOB, 3aHSTHIX Ha IPOU3BOACTBE AEIKUX U PEAKHX IIBETHBIX
METaAAOB CO CTaXeM paboThl 6oAee 15 AeT BBISIBAEHA BBICO-
Kasi CTeIleHb IIPOM3BOACTBEHHO 00YCAOBACHHOCTH Pa3BUTHS
apTepHaAbHOM THIIEPTEH3UH C ITHOAOTHYECKOH AOAefl Ipo-
M3BOACTBEHHBIX GakTOpOB 65,5% ¥ OTHOCHUTEABHBIM PHCKOM
passurus 2,9 [44, 45].

IlponsBopcTBeHHbIE PAKTOPBI, YCAOBHS TPYAQ H 3a-
60AeBaeMOCTh PaGOTHHKOB TPAHCIIOPTHBIX MOAPA3AEAL-
HHH OPeANPHSTHIL 0 IPOU3BOACTBY [BETHBIX METAAAOB.
Ha morpyske u nepeBoskax pyAHOH MacChl 3aAeHCTBOBAHBI
BOAUTEAU OOABIIErpPy3HBIX ABTOCAMOCBAAOB, IIOTPY3YUKOB,
AOPOXXHO-TPAHCIIOPTHBIX MAILIKH, 3KCKABATOPOB, ABTOTpei-
AEPOB, GYABAO3EPOB, YCAOBHS TPYAQ KOTOPBIX CYIIeCTBEH-
HO OTAMYAIOTCS OT TaKOBBIX y IIOA3EMHBIX TOPHOPaOOYHX
¥ TOPHSIKOB OCHOBHBIX Ipodeccuil. B Bozayxe pabounx 30H
MAIIMHUCTOB, BOAUTEAE!T CAMOXOAHOTO TOPHOTO 060pPyAOBa-
HUSL IPUCYTCTBYIOT OKCHABI 230Ta, aKPOAEHH, GOPMAABAETHA,
CopepKaHue KOTOPBIX MOKeT B 2—3 pasa IpeBbIIaTh AOIY-
cTuMble 3HaveHus [46-50]. B xabune akckaBaTopa npu or-

* Cepe6psikos ILB. CucremHblil TOAXOA K OLieHKe GaKTOPOB OH-
KOAOTHYECKOTO PUCKA HA TOPHOPYAHDIX U METAAAYPIHYECKUX TIPeA-
IPUATHAX: aBTOPed. AKCC. ... AOK-pa Mea. HayK. Mocksa; 2007.
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CYTCTBHH CPEACTB GOPBObI C 3aIIBIAEHHOCTBIO KOHIIEHTPALHs
IIBIAM KOAeDAETCS OT 4 A0 25 Mr/M® 1 B 30He PabOTHI IKCKa-
BaTOpa MoxeT pocTuratb coted mMr/M® [51, 52]. OcHoBHoe
KOAMYECTBO IIBIAU ¥ 29PO30Ael B IpepeAax pabouert 30HbI
(80-90%) nmeror dubpoOreHHble CBONCTBA, U MOBBIIIEHHDII
ypOBeHb PO(EeCCHOHAABHBIX THEBMOKOHHO30B 1 XPOHMYe-
CKHX IIBIAEBBIX GPOHXHTOB, SBASIETCSL PE3YABTATOM BO3AEM-
cTBUsI GUOPOTrEHHON IIbIAK, YACTBIX [IEPEOXADKACHHUI, OAHO-
BPEMEHHOTO BO3AEICTBUS PAa3APKAIOIIUX [a30B U TOKCHIHBIX
Bemects [ 53, 54].

I'MrueHnYecKie UCCAEAOBAHUS MIOKA3aAH, 4TO IPH 00-
CAYXXHBAHHUH KapbepHBIX aBTOCAMOCBAAOB, OyAbAO3€pOB,
9KCKaBaTOPOB, 9AEKTPOBO30B, IIOrPY304HO-TPAHCIOPTHBIX
MAIIKH, IIyMOBOE BO3AEHCTBUE MOXeT COCTaBAATb 82 ABA,
IIPY 9TOM KAACC YCAOBHI1 TPYAQ, HAIPHMED Y MALIMHKHCTOB
9KCKABATOPA M BOAUTEAEH GOABIIErpy3HbIX ABTOMOOHAEI 110
mymy — 2-3.2 [4S, S5]. Turnenudeckas oneHka yCAOBHiA
TPyAQ TIOKA3bIBAET, YTO B KApPbepax HA MAIIMHUCTOB 9KCKa-
BaTOPOB AEHCTBYeT TPAHCIOPTHO-TEXHOAOTUYECKasl BHOpa-
K, ypOBHH KOTOpO# npeBbimator 1IAY Ha 3-14 oAb [S56].
B psiae mpodeccuit uMeeT MeCTO COYETAHHOE BO3AEHCTBUE
IIHPOKOIIOAOCHOTO IryMa, ob1iteit Bubparmu pabouero mecra
¥l AOKaAbHO BUGPALUK HA OpraHax yrnpasAeHus (MalIMHACT
0yABAO3EPA, 9KCKABATOPA, BOAUTEAD OOABIIETPY3HBIX ABTOCA-
MOCB2AOB), TIPH 3TOM KAACC YCAOBHil TPYAQ Y MAIIHHHUCTOB
9KCKaBaTOPOB M BOAUTEAH GOABIIETPY3HBIX aBTOMOOHAEN
2-3.2 [45, 55, 57-59].

Ha ocHoBaHMM aHaAM3a AMHAMUKH [IOKa3aTeAel o0mert
3a00AeBaeMOCTH, 3260A€BAEMOCTH C BpEMEHHON yTpPaToi
TPYAOCIIOCOOHOCTH, BO3MOXEH BBIBOA O IPOU3BOACTBEHHO
00YCAOBACHHBIX XPOHHYECKUX 3260AEBAHISX BOAUTEAENT aB-
TOTPAHCIIOPTA: HAPYLIEHHS CAyXa, BUOPALIHOHHAS HOAE3HD,
OCTEOXOHAPO3 ITO3BOHOYHHKA, A TAKKE 3a00ABAHIS CepAeY-
HO-COCYAHCTOJ, ITHIIeBAPUTEABHON, ABIXATEABHOM M MOYEIIO-
AOBOM CHCTEM.

3akarouenne. [Ipoussodcmeennsie ycAosus Ha npednpu-
SMUSX YBEMHOT MEMALAYP2UL OMAUHAIOMCS BbICOKOT MHce-
cmoto mpydosozo npoyeccd, 00ycAOBAEHHO20 Upe3MepHbIMU Pli-
3UMECKUMU HAZPY3KAMU, C 00HOBPEMEHHbIM NOCIMOSHHbIM B03-
Oeticmeuem UHMEHCUBHO20 ULYMA, NOBbIUEHHBLX YPOBHeil 001yeil
U AOKAALHOTE 8UbpayuL; uHearsyuonHbim so3deiicmeuem ATTQA,
NbIAU U XUMUHECKUX BeL4ecns; 8030eiicmaiiem HeOAAONPUSMHO-
20 MUKPOKAUMAMA.

Yeaosus mpydosoii desmeAvHocmu pabomuukos noosemuolx
nodpasdesenuti npednpusmuii no dobbite pyoHo2o colpbs yeem-
HBIX MEMAAA08 XAPAKMEPUIYIOMCS HAUOOAEE UHIMEHCUBHbIM
KOMNAEKCHbIM 6030eiicmeues 8pedHblx PaKmopos u ommexa-
10MCs Y NPOX00HUKO08, OYPUALUYUKOB, MAUWUHICINOB NOZPY30H-
HO-00CIMABOUHDLX MAULUH, MAUUHUCIOS OYPOBbIX YCHIAHOBOK,
20pHOPAbOHUX 20pHbIX BbIPAOOMOK U OuucHHbLX 3a60es. Cpedu
pabomuukos nodsemuolx nodpasdesenuii MemarLypeueckux
npednpusmuii Haubosee pacnpocmpanénHHbLMU SBASIOMCS Heil-
POCEHCOPHAS MY20YX0CMb, BUOPAYUOHHAS BOAe3HD, padukyrona-
ML, nAe4e-A0NamouHbLi NePUAPMpPo3, Xporuueckuti Oporxum,
OpOHXUAALHAS ACHMA, XPOHUHECKAS 00CMPYKMUBHAS 60Ae3Hb
AE2KUX, 8e2emOCEHCOPHAS NOAUHEIPONAMUS.

Komnaexc npoussodcmeennvix paxmopos mpydosozo npoyec-
ca pabomuuxos mparcnopmusix nodpasdesenuti npednpusmuil
no npoussodcmey ysemmovix memarros (ompabomanmvie 2asvl
dsuzameneil BHyMpeHHe20 C20pAHUS, UHMEHCUBHAS 3ANDIAEH-
HOCMb 8030yXA paboUeli 30HbL, CBEPXHOPMAMUBHOE 8030eticIneue
wyma u subpayuu) y 60dumeaeii 6orvuLezpy3HbIX ABMOCAMOCEA-
108, 102PY341K08, DOPOACHO-MPAHCHOPIIHDLX MAUUH, IKCKABAMO-
pos, asmozpetidepos, 6yAb003epos Mosem Bbi3616amy pa3sumue
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HelipoceHCopHOTE Myz0yxocmil, BUOPAYUOHHOI boAe3HY, Ooe3Heil
0n0pHO-08U2AMEAbHO20 ANNAPAMA, XPOHUHECKUX PUHUMOB, Pa-
PUHZUMO8, MOH3UAAUINOB, NIAEBLLX OPOHXUNIOB, THEBMOKOHUO-
308, OPOHXUALLHOTE ACHMDbI, APMEPUANLHOLL 2UNEPEH3UL.
Buecme ¢ mem, caedyem ommemumb, 4mo sviueyKasaHHbie
npou3sodcmeenHbie YCA0BUS, NPOU3BOICINBEHHO 00YCAOBACHHAS U
NpopeccuoHarvHas 3a60Ae6aemocy pabomarnujux He 16A10Mm-
€S CPO20 CEYUPUHDIMU U HE UMEIM NPUHYUNUAALHBLX OMAU-
Uil 0m MaKoBLIX y pabomHuK0s Opy2ux ompacaeii Memarryp-
euneckoti npomviuisentocmu. Hapsdy ¢ smum, npoussodcmeen-
Hble Pakmopwt u 3aboesaemocms pabomHukos npednpusmuii
MemaArypauteckux npouzsodcme no 0bpabomxe u 0602auyeHuro
CoLPLS YBEMHDIX MEMAAA0E OMAUMAIOMCS POOM XAPAKIMEPHBIX
0 npednpusmuii yeemuoti memarrypeuu ocobenrocmet, 06-
YCAOBAEHHBIX NPUCYMCIMBUEM CHEYUPUHECKO20 XUMUHECKO20
Paxmopa, ces3aHH020 ¢ 8030eliCIBUEM NbIAE2A308bIX CMECeD] U
aapo3oAeil ysemmuvix memarros. ITpu amom nauboaee kcnoHupo-

Literature review

BAHHDIMU K BPEOHDBIM NPOU3BOOCBEHHVLM PaKMopam 2pynnamu
PaAbOHUX SBASIOMCS NAABUALUUK Y, INEKIMPOAUSHUKY, OPOOUAL-
wukcu. Cpedu HA3BAHHDIX NPOPECCUOHAALHBIX 2PYNN HA MEOHO-
HUKeAEBOM, MUMAH0B0M, CBUHLOBOM NpOU3B0dcmeax Hauboree
HACMO OUAZHOCUPYIOMCS MOKCUMECKUT] AAbBEOAUN, NbLAEBbLE
Oporxumsl, OpOHXUAALHAS AcMMA, 300AeBAHUS cepdeHo-Co-
cyducmoti cucmembl, 3A0Ka4ecmeenHbie H08000pa3osanus, 3a6o-
AeBaAHUS KONU U NOOKONHOT KAEMHAMK L, G0AE3HU KPOBU U YeH-
MPArbHOLL HEPBHOTE CUCTEMDL.

Ha npednpusmusix ysemuoti memarrypau, npu nAGHupo-
BaAHUU KOMNAEKCA OP2AHUSAYUOHHDIX, UHIEHEPHO-TNEXHUHECKUX,
MeXHOAOUHECKUX, MEOULUHCKUX U Ae1eOHO-0300p0BUMEAbLHbIX
meponpusmuil, cAedyem 00pawyams sHUMAHUE HA BbLSBAEHUE
epynn 3a00Ae8aHuUil, CBI3AHHBIX CO CHEYUPUHECKUMU YCAOBUIMU
mpyda, umo nossorum IPpexmusro npedynpendams npoussoo-
CMBEHHO 00YCAOBAEHHYI0 U NPOPECCUOHAALHYIO 3A00ALBAEMOCHTL
pabomatoujux.

Cnucok AuTeparypsi

1. Awompuk K.A. DddexrrBHas cucTeMa IPOMBIIIAEHHOMN 6e30-
nacHoCTU KoMmmanuy «HopHukeass. Hayunbiil secmux 060pon-
Ho-npomblAerH020 Komnaekca Poccuu. 2016; 1: 67-72.

2. Kopsxos A.E., [Iumkuna A.A., Ilumkusa IT.A. Bansaue mpea-
NPUATHA METAAAYPTHYECKOM MPOMBINIAEHHOCTH Ha OKPYKalo-
IIYI0 CpeAy ¥ 3A0poBbe yeaoneka. Mssecmus Tyal'y. Texnuueckue
Hayku. 2019; 7: 275-278.

3. Yeborapes A.I. CocTosiHHe YCAOBHUII TPYAQ K IPOPECCHOHAAD-
HOM 3200A€BaeMOCTH PAOOTHHUKOB TOPHOAOOBIBAIOIIKX IIPEA-
npusituit. Topras npomviuennocmp. 2018; 1(137): 92-95.

4. Yebotapes A.L. IIbiaeBoii $pakTOp U MATOAOTHS OPIaHOB ABI-
XaHHS PAOOTHUKOB TOPHOAOOBIBAIOIIKX TIpeAnprsThil. [opHas
npomviwsentocme. 2012; 3(103): 24-27.

S. TIafixaucaamosa J.P., Kapumosa A.K., Boarapesa A.A., Myapa-
meBa H.A. MeauriuHa TpyAa paGOTHHKOB IIOA3€MHBIX IIpOdec-
CHI1 IIPOM3BOACTBA AOOBIYM TOAMMETAAANYECKHX MEAHO-IIUHKO-
BBIX pyA. Canumapnuwii epay. 2020; S: 9-22.

6. Kapumosa A.K., Cepebpsikos I1.B., Iaiixancaamosa 3.P., Sijpi-
Ha W1.B. IIpogeccuonarvrvie pucku napyuenus 300posvs pabom-
HUK08, 3ausmbLx Jo0bieil 1 nepepabomxoii HOAUMEMAANUECKUX
pyo. Yda-M., 2016.

7. Cerkxo H.II, Byasruesa E.B., Anpeaera H.H. CoBpemenHrie
aCITeKTHI (6e30IIACHOCTH TPYAQ PAbOUNX, 3aHATHIX BTOPUUHOM
06paboTKOi IBeTHbIX MeTaAA0B (0630p AuTeparypsr). Mexcdy-
HAPOOHbILL HYPHAL NPUKAAOHDIX U GYHOAMEHMAAbHIX UCCAL006a-
wuil. 2015; 11(5): 710-713.

8. Cropun C.A. OcobeHHOCTH $OPMUPOBAHKS IPOPECCHOHAAD-
HO¥ ITATOAOTHH Y PAOOTHHUKOB PAa3AMYHBIX [IEPEAEAOB HHKEAS B
ycaosusix Kpaitnero Cesepa. Besonactocme u oxpana mpyda.
2012; 1(50): S0-51.

9. Page M.J., McKenzie J.E., Bossuyt P.M. et al. The PRISMA
2020 statement: An updated guideline for reporting systematic
reviews. Journal of Clinical Epidemiology. 2021; 134: 178-189.

10. Aebepes C.A. Memodorozus Hay4Ho20 no3nanus: Monozpagus.
Mocxksa: Hsa. Ilpocmexr; 2017.

11. Ye6otapes A.I. CoBpeMeHHbIe YCAOBHS TPYAQ Ha TOPHOAOOBI-
BAION[X HPEANPUATHSX U ITYTH UX HopMaAusau. ['opras npo-
mbisennocmp, 2012; 2(102): 84-88.

12. Xaycosa B.II. TIpodeccroHaAbHBIE PUCKH B FOPHOAOOBIBAIOIIIEl
IPOMBIIIACHHOCTH U METOADL MX CHIDKeHus.. O0pasosanie, Ha-
yxa, npoussodcmeo: Cooprux Hayumvix mpydos VII Mexcdynapoo-
H020 Mor0dexcH0z0 Popyma. Bearopoa. 2015: 461-465.

13. Topaenxo H.B., Myp3un M.A. CpaBHUTEABHBIN aHAAU3 TpOdec-
CHOHAABHBIX PUCKOB PabOTHHKOB mpeanpusituit IpkyTckoit 06-
AACTH 10 AOOBIYe IToAe3HbIX HckomaeMbix. XXI Bek. Texrocdep-
Has 6esonacrocmp. 2018; 3(4): 23-31.

14. Iasmvkos A.M., lyp I1.3,, Aaexcees B.B., Yxa6os B.M., Hoso-
cesos BT, ITepeBasos A.S. HoBbie BOSMOXXHOCTH IIPHMEHEHIS Ba-
puarmii rena MTHFR xak Mapkepa MHHAMBUAYaAbHOH YyBCTBUTEAD-

HOCTH IIPH OLieHKe MPOPeCCHOHAABHOTO PUCKA THIIEPTEH3UH B yC-
AOBIISIX BO3AEHCTBELS 1yMa. Med. mpyda u npom. sxos. 2016; 8: 6-10.
1S. Hlasmamxos A.M., Illyp I1.3., Baacosa E.M., Aaexcees B.b., Ae-
6eaesa T.M. ITpodeccnoHaAbHBI PUCK pasBUTHS O0Ae3HEN CH-
CTeMBI KPOBOOOPAITIEHI S Y PAGOTHIKOB, 3AHSTHIX HA BBITOAHEHHH
IIOA3EMHbIX TOPHBIX pabot. Med. mpyda u npom. akoa. 2015; 8: 6-9.

16. Yerunosa O.10., Baacosa E.M., Ayxenxuit K.II., MBamo-
Ba I0.A., Beannkas B.3. IIpeMop6upHble MapKepbl cepA€4HO-
COCYAHCTOM IIATOAOTHH Y PaGOTHHUKOB FOPHOPYAHOTO IPOH3-
BoAcTBa. Med. mpyda u npom. akoa. 2014; 12: 28-31.

17. Baacosa E.M., Aaekcees B.b., Baiipuna A.C., [llasmaukos A.M.
Kpurepuu paHHeil AHATHOCTHKU IIPOM3BOACTBEHHO OOYCAOB-
AEHHOM BEreTaTHBHOMN AMCQYHKIIUM 1 apTePHAABHON THIIepTeH-
31M y pabOTHIKOB MeTaAAY PrUdecKuX npeanpustuit. Canumap-
ol spay. 2012; 11: 45-52.

18. Mlaitxaucaamosa J.P., Boarapesa A. A, Kapumosa A.K., Baaee-
Ba O.T., O6yxosa M.IL. Poab mponsBopcTBeHHOrO IryMa B Gop-
MHpOBaHUHU IPOPECCHOHAABHOM 1 OOIeCOMATHYECKOM [IATOAO-
run y ropHopabounx. Canumapneui spas. 2017; 7(161): 21-27.

19. Strzemecka J., Gozdziewska M., Skrodziuk J., Galinska M.
Factors of work environment hazardous for health in opinions
of employees working underground. Bogdanka coal mine. Ann.
Agric. Environ. Med. 2019; 26(3): 409-414.

20. Cropun C.A., Top6anes C.A. OcobeHHOCTH $OPMUPOBAHILS Ha-
PYLIEHHUI 3A0POBbSI y TOPHSIKOB [IOA3EMHbIX PyAHHKOB KoAb-
CKOTO 3amoASIpbsL. IIpoguraxmueckas u KAUHU4ECKAS MEOUYUHA.
2017; 4: 12-18.

21. Cropun C.A., Topbanes C.A. IIpousBoacTBeHHast BHOPALHS U
BUOPALMOHHAS [TATOAOTHSI Ha NPEANPUATHAX B ApkTuke. Poc-
cuiickas Apkmuxa. 2019; 6: 28-36.

22. Byxrusipos I1.B., Yeb6orapes A.I. TIpo6aeMbl MeAUIIUHbI TPYAQ
Ha ropHOAOGbiBatomux npeanpusitusx Cubupu, Kpaiisero Ce-
Bepa. [opnas npomviurenrocmp. 2013; 5(111): 77-82.

23. Yeb6orapes A.I', Martoxuu B.B. TspkecTs 1 HAIpsDKEHHOCTD TPY-
Ad pabOTHHKOB IPU AOOBIYE IOAE3HBIX HCKOTIAEMBIX, MEPBI IIPO-
dunaxruxu. Topras npomviuaenrocmy. 2013; 4(110): 66-72.

24. Aaryruna I'H., Pyaaxosa I1.E., Marioxun B.B,, Illappaxosa 3.0.
IIpodeccuonaspnas HeflpoopTonmeAUYecKas MATOAOTHUS IIPH
BO3AEHCTBHY BUOpanuy 1 QU3MIeCKHX Harpy3ok. Brotemens
BCHIT CO PAMH. 2006; 3(49): 87-89.

2S. Aburaes A.C., Epaecos H.K,, XKymaaues B.C., Mammuna T.O.,
Cepux b., Kaaumes M., Illuntaesa H., XKakxenosa C.P. Ipo-
{eccnoHaAbHbIE PUCKH M COCTOSIHHE 3A0POBbSI AHL], PA6OTaI0-
LJEIX B TOPHOPYAHOI poMbImAeHHOCTH LenTpassroro Kasax-
crana. Meduyuna u akoroeus. 2020; 2(95); 41-4S.

26. Tueuena mpyda. ITop pep. H.O. Mismeposa. M.; 2010.

27. Byxtuspos W.B., Yeborapes A.I. Turnenndeckue mpo6aeMb
YAY4IIEHHS. YCAOBUI TPYAQ HA FOPHOAOOBIBAIOIINX IIPEAIIPH-
srusx. Topras npomsiuaennocmp. 2018; S(141): 33-35.

541



MeauiuHa TPyAQ U IPOMBIIIAEHHAS KoAorHs — 2023; 63(8)

O630pHsBIe cTaTby

28.

29.

30.

3L

32.

33.

34.

3S.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Laney A.S., Petsonk E.L., Hale ].M.,, et al. Potential determinants
of coal workers pneumoconiosis, advanced pneumoconiosis,
and progressive massive fibrosis among underground coal
miners in the United States, 2005-2009. Am. J. Public. Health.
2012; 2: 279-283.

Pneumoconiosis and advanced occupational lung disease
among surface coal miners — 16 states, 2010-2011. Centers
for Disease Control and Prevention (CDC) 11 MMWR. 2012;
61(23): 431-434.

Song Z.F, Qian HY,, Wang S.S,, et al. Analysis on the incidence
of coal workers pneumoconiosis from 2003 to 2008 in a coal
mining group. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za
Zhi. 2011; 29(1): 56-58.

Ciopun C.A., ITuaos B.B. OcobenHocTy HapylLeHHit 3A0pO-
Bbsl TOPHSKOB CEBEPHbIX MEAHO-HHKEAEBBIX PYAHHUKOB. I u2uena
u canumapus. 2016; 95(5): 455-459.

Kypenxosa I'B., Aememesckas E.IL. Turnenuyeckast xapakre-
PHUCTHKA YCAOBHI TPYAQ B IOA3EMHBIX COOPYIKEHISX 1 MX BAMS-
HUe Ha 3A0pOBbe paboTHUKOB. Cubupckuii MeOUyUHCKUil HypHaL.
2015; 5: 98-108.

Teperyaosa 3.C., Kapumosa A.K., Tauposa 3.1, SIxuna P.P,
Teperyaos B.®, Aatsi6aesa A.M. IIpodeccronaspHas u mpo-
H3BOACTBEHHO 00yCAOBAEHHAsI 3100A€BaeMOCTD Y PAOOTHHUKOB,
3aHATHIX AOOBIYE PYA LIBETHBIX MeTaAAOB. broaremens BCHIL]
CO PAMH. 2009; 1(65): 83-87.

Epemuna T.B., Tumodeesa VLI, I'ycesa H.I1. Tueuena mpyda e
OCHOBHBIX OMPACASX NPOMBIUACHHOCIIL: MemoduHeckoe nocobue.
Yaau-Ypas: Msp-s0 BCI'TY; 2004.

Kocsiuenko I'E. I'irueHnyeckas oLjeHKa YCAOBHIl TPYyAA MPH
npo¢eCcCHOHAAPHOM KOHTAKTe C a9PO30ASIMH IIPeUMyLieCTBEH-
HO QHOPOreHHOr0 THIIA AHCTBHSL. 300posve 1 okpyscanuas cpe-
da. 2010; 16: 196-201.

basaposa E.A., ®epopyk A.A., Pocaas H.A., Omepos H.C., ba-
6enko A.I. OmsIT OLjeHKH IPO$EeCCHOHAABHOTO PUCKA, CBS3AH-
HOTO C BO3AEHCTBHEM IPOMBIIIACHHBIX A9PO30A€H, B YCAOBHSIX
MOAEPHHU3ALMH METAAAYPTHIECKOTO IIPEATIPHSTHS. 300posbe Ha-
ceaenus u cpeda obumanus. 2019; 1(310): 38-4S.

Cyxosa A.B., ITpeobpaxcenckas E.A., abuunxas A.B., Kupps-
xoB B.A. CocrosiHue 3A0pOBbsi pabOTHUKOB 06OTraTHUTEABHBIX
$abpuK pu cOBpeMEeHHBIX TEXHOAOTHSIX 00OTaIeHHS TTIOAE3HBIX
HCKOIIAeMBIX M MePbI IpOPHAAKTUKE. 30pasooxpanerue Poccuti-
ckoii Qedepayuu. 2017; 61(4): 196-201.

Yyaunun H.B., Kupromus B.A., Paxutuna M.C. Onenxka mpo-
peccHoHaABHOTO PHCKA, KAK METOA IPOTHO3HPOBAHHUS COCTOSI-
HILSL 3AOPOBBSI PAOOTHIKOB, 3aHSTHIX BO BPEAHBIX YCAOBHSIX TPY-
pa. Hayxa morodvix (Eruditio juvenium). 2013; 1: S-11.
Kyaunmaenko C.K. QynximonasbHOE COCTOSHUE IIeHTPAABHOM
HEePBHO CHCTeMbI pab0UKX CBUHI]OBOTO IPOM3BOACTBA. Hayka
u 30pasooxpanenue. 2012; 2: 128-130.

Mlymxesny H.M. BAusnue cBuHIa Ha M3MeHeHUe ITOKa3aTeAeH
KPOBH y pabOYnX CBUHIJOBOTO IIPOM3BOACTBA. Becrmmuk Poccuii-
cK020 yHusepcumema Opyncout apodos. Cepus: Jxoroeus u bes-
onacrocmo usnedesmesvrocmu. 2007; 1: 49-53.

Kuppsnosa M.H., Ilaexanos B.I1., Mapxosa O.A., MBano-
Ba E.B. Onenxa u nporuosupopanue NpodhecCHOHAABHOTO PHU-
CKa AAS 3AOPOBbsI PAOOTAIOLIHX B [IAABHABHDIX I}eXaX METAAAYP-
THYEeCKOTO IPOM3BOACTBA. Dkoi02us yerosexd. 2020; 7: 15-20.
Hukanos A.H., Yamusu B.IT., Hosuxosa 10.A., I'yaxos A.B., Io-
nosa O.H. IIpou3BoaCTBEHHO 00YCAOBACHHAS 3400A€BAEMOCTb
cpeAr pabOdHX [IBETHOM METAAAYPTHH IIPH ITLPOMETAAAYPIH-
9eCKOM CIIOCO0e MOoAyYeHHst HuKeAsL. Med. mpyda u npom. sxoa.
2021; 61(5): 305-310.

Cropun C.A., TTerperko O.A. Ocobernocrr 3a60AeBanuI KO-
XU y pabOTHHKOB MEAHO-HHKEAEBOH IIPOMbIIIAEHHOCTH. Bes-
onacrocmp u oxpana mpyda. 2012; 3(52): 79-81.

Beannxas B.9., Tuynosa M., Hocos A.E., Ycrunosa O.IO.,
Kuppsauos A.A. IIporso3 BeposSTHOCTHO OLIeHKU Pa3BUTHUS ap-
TepPUAABHOI THIIEPTEH3UH Y PADOTHHUKOB L{BETHOM METAAAYPIUH
B YCAOBHSX COYETAHHOTO BO3ACHCTBHA QUIHIECKHX M PUIHOAO-

542

4S.

46.

47.

48.

49.

50.

SI.

S2.

S3.

54.

SS.

S6.

57.

S8.

59.

TUYeCKUX IPOU3BOACTBEHHBIX PaKTOPOB. AKmyaibHbie 80npo-
Col AHAAU3A PUCKA NPU 0becredenuy CaHUmMapHo-anudemuorozute-
K020 BAAZONOAYHUS HACEACHUS U 3AYUMbL NPAs nompebumeneil:
cooprux mamepuaros VIII Beepoccuiickoii HayuHo-npakmuteckoii
KoHpeperyuu ¢ mexcdynapoduoim yuacmuem. Ilop pea. A.JO. Tlo-
nosort, H.B. 3aitnesoit. ITepms. 2018; C. 495-500.

I'ypsuu B.b., Musosanxuna H.O., Tazumosa B.I. Aucnancepusa-
1151 pabOTHUKOB METAAAYPIHYECKOTO IIPOM3BOACTBA C BHICOKHM
CepPAETHO-COCYAMCTBIM PHCKOM KaK ONTHMAABHBIH METOA Iep-
BUYHON ¥ BTOpHYHOM IpoduaakTux. Cospementvie npobiemvs
meduyunol mpyda: cboprux mamepuaros Beepoccuiickoii Hayumo-
npaxmuseckoii Kondepenyuu, nocésuyénnoii 80-remuio axademuxa
PAH H.X. Amuposa. Kazanp; 2019: 66-68.

HMsmepos H.9., Ye6orapes A.I. Mrorn nccaeAOBaHHI HHCTH-
TyTa M 33AQYM UX PA3BUTHS IO MPOOGAEMaM MEAUIIMHBI TPYAQ
B TOpHOAOGBIBatomux oTpacasix Poccun. Topras npomviuaen-
Hocmo. 2013; 2: 34-38.

Yeb6orapes A.I', Aeckuna A.M., Tososkosa H.IT. Yeaosus tpy-
Ad U IPO(eCCHOHAABHBIN PHCK HAPYLIEHHS 3A0POBbsI pabodrX
PYAHBIX KapbepoB. IopHas npomviuisenrocmo. 2020; 5: 115-119.
Bekeesa C.A., Ec6enberosa JK.X., Hyprasuesa A.E. Apanranu-
OHHBII1 IIOTEHIIMAA BOAUTEACH OOABLIErPY3HBIX aBTOCAMOCBAAOB
B TOPHOAOOBIBAIOLI e} IPOMBIIIACHHOCTHL. Hayxa u mup. 2019;
2-1(66): 37-39.

Cropun A.C., IlInaos B.B. IIpodeccronasbabie pucku 3A0po-
BBIO PAOOTHHKOB TPAHCIIOPTA FTOPHO-XUMHIECKOTO KOMIIAEKCA
Koabcxkoro 3aroasipbst. Med. mpyda u npom. sxoa. 2016; 6: 6-11.
Byxtuspos 1.B., Toaoskosa H.IL.,, Yeborapes A.I., Caapnu-
koB A.A. YcAoBus TPYAQ, IPOdecCHOHAAbHAS 3200A€BAEMOCTb
Ha IPEATIPHSTHSIX OTKPBITON A0OBIYU pyA. Med. mpyda u npom.
akoa. 2017; S: 44-49.

Mypsun M.A., Tumodeesa C.C. Onenka pucka IbIA€BOI T1a-
TOAOTHH Ha FOPHBIX Ipeanpusitusix Mpkyrckoit obaactu. Ma-
mepuaivt XX Beepocc. cmyd. nayuno-npakm. kong. ¢ memdynap.
yuacmuem. 2015: 26-30.

Mypsus M.A., Tumodeesa C.C. ITbiaeo6pa3oBaHue Ha FOPHBIX
npeanpusTisix Mpkyrckoit obaactu. Besonacnocmo scustedes-
meAvHOCHIU: HAYKA, 00pasosanue, npakmuxa: mamep. VII Mexc-
pez. HAYMHO-NPaKm. KOHP. ¢ MendyHap. yuacmuem: cb. HayuHbix
cmameii. JOxno0-Caxaaunck: CaXaAMHCKHI FOCYAAPCTBEHHbIN
ynuBepcutet; 2017: 161-163.

Sitnosta PIIL, Muxariaosa B.H. O6ecriedenue 6e30macHsIx yc-
AOBHIT TPyAQ TOPHOPAOOUHX, 3aHATHIX B YCAOBHSIX BO3ACHCTBIS
HOBBIIIeHHOH 3anmbiAéHHOCTH. Hayunviii secmuux Mockosckozo
2ocydapcmeennozo zopHozo yHusepcumema. 2011; 9: 89-94.
Cappixos M.H., Orapos E.)K., Acenosa A.X., Makanosa YK,
Aiirmaram6eros A.P,, Toiab A.B. Orjenxa ycaoBuit Tpyaa pabor-
HHKOB FOPHOPYAHOM POMBIIAEHHOCTH. Meduyuna u sxorozus.
2017; 3(84): 71-73.

JKeraosa A.B. MeTopOAOT S OLI€HKH IIPO$ECCHOHAABHOTO PH-
CKa pabOTAIOIKX IIPY BO3AEHCTBUM PU3HIeCKHX PaKkTOpOB. [U-
2uena u canumapus. 2021; 100(9): 975-979.
Ipeobpasxernckas E.A., Cyxosa A.B., 3opskuna A.A., Boraa-
pesa M.B. Turuenudeckas oneHka yCAOBUIH TPyAQ M COCTOSHHUE
3AOPOBbSI PAOOTHHKOB FOPHO-000raTUTEABHbIX KOMOMHATOB. [U-
auena u canumapus. 2016; 95(11): 1065-1070.

Yeborapes AT, Kypsepos H.H. Turuenundeckas onenka myma
U BUOpALH, BO3ACHCTBYIOIIMX Ha pabOTHUKOB FOPHBIX IIPEA-
npusruit. Topnas npomvuurennocme. 2020; 1: 148-153.
HMcxaxosa A.P., Teperyaosa 3.C., Kapumosa A.K., Araxae-
Ba P.A., Tauposa 3.11. CoBpeMeHHbIe IOAXOABI K IIPOPHAAKTH-
Ke IPO(eCCHOHAABHBIX 3200A€BAHMUI Ha IPEATIPUSTUSIX TOPHO-
DPYAHOIT IpOMBIIIAeHHOCTH. Borsemens Bocmouno-Cubupckozo
Hayurozo yenmpa Cubupckozo omoesenus Poccusickotl axademuu
meduyunckux nayk. 2006; 3(49): 106-108.

Byxrtusipos 1.B., Yeborapes A.T, Kypsepos H.H., Coxyp O.B.
AKTyaAbHBIE BOIIPOCHI AYYIIEHHS YCAOBUI TPYAQ K COXPAHEHHS
3AOPOBbSI pAOOTHHKOB TOPHOPYAHBIX IIpeApusiTHit. Med. mpyda
u npom. axoa. 2019; 59(7): 424-429.



Russian Journal of Occupational Health and Industrial Ecology — 2023; 63(8)

10.

11.

12.

13.

14.

1S.

16.

17.

18.

Literature review

References

Djundik K.A. Effective industrial safety system «Nornikel>.
Nauchnyj vestnik oboronno-promyshlennogo kompleksa Rossii.
2016; 1: 67-72 (in Russian).

Korjakov A.E., Shishkina A.A., Shishkina P.A. The influence
of the metallurgical industry on the environment and human
health. Izvestija TulGU. Tehnicheskie nauki. 2019; 7: 275-278
(in Russian).

Chebotarev A.G. The state of working conditions and the
occupational incidence of employees of mining enterprises.
Gornaja promyshlennost. 2018; 1(137): 92-95 (in Russian).
Chebotarev A.G. Puffer factor and pathology of the respiratory
system of employees of mining enterprises. Gornaja
promyshlennost. 2012; 3(103): 24-27 (in Russian).
Shajhlislamova J.R., Karimova L.K., Volgareva A.D.,,
Muldasheva N.A. Labor medicine of employees of underground
professions of production of polymetallic copper-zinc ores.
Sanitarnyj vrach. 2020; S: 9-22 (in Russian).

Karimova L.K,, Serebrjakov PV,, Shajhlislamova J.R., Jacyna LV.
Professional risks of violation of the health of workers busy and
processing of polymetallic ores. Ufa-M.; 2016 (in Russian).
Setko N.P., Bulycheva EV,, Apreleva N.N. Modern aspects of
labor safety of workers engaged in secondary processing of non-
ferrous metals (Review of literature). Mezhdunarodnyj zhurnal
prikladnyh i {undumental’nyh issledovanij. 2015; 11(S): 710-713
(in Russian).

Sjurin S.A. Features of the formation of professional pathology
in workers of various nickel alleges in the Far North. Bezopasnost
i ohrana truda. 2012; 1(50): 50-51 (in Russian).

Page M.J.,, McKenzie ].E., Bossuyt P.M., Boutron I,
Hoffmann T.C., Mulrow C.D. et al. The PRISMA 2020
statement: An updated guideline for reporting systematic
reviews. Journal of Clinical Epidemiology. 2021; 134: 178-189.
Lebedev S.A. Methodology of scientific knowledge: Monograph.
Moscow. Izd. Prospekt; 2017 (in Russian).

Chebotarev A.G. Modern working conditions at mining
enterprises and ways to normalize them. Gornaja promyshlennost.
2012; 2(102): 84-88 (in Russian).

Hlusova V.P. Professional risks in the mining industry and
methods of reducing them. Obrazovanie, nauka, proizvodstvo:
Sbornik nauchnyh trudov VII Mezhdunarodnogo molodezhnogo
foruma. Belgorod. 2015; 461-465 (in Russian%.

Gorlenko NV, Murzin M.A. A comparative analysis of
professional risks of employees of enterprises of the Irkutsk
region for mining. XXI Century. Tehnosfernaja bezopasnost.
2018; 3(4): 23-31 (in Russian).

Shljapnikov D.M., Shur P.Z., Alekseev V.B., Uhabov V.M,,
Novoselov V.G., Perevalov A.J. New possibilities for using
the variations of the MthFR gene as a marker of individual
sensitivity in assessing professional risk of hypertension in
conditions of noise. Med. truda i prom. ekol. 2016; 8: 6-10 (in
Russian).

Shljapnikov D.M., Shur P.Z., Vlasova E.M., Alekseev V.B,,
Lebedeva T.M. Professional risk of blood circulation diseases
for workers engaged in underground mining. Med. truda i prom.
ekol. 2015; 8: 6-9 (in Russian).

Ustinova O.J., Vlasova E.M., Luzheckij K.P., Ivashova J.A.,
Belickaja V.J. Premorbid markers of cardiovascular pathology
among mining workers. Med. truda i prom. ekol. 2014; 12: 28—
31 (in Russian).

Vlasova E.M., Alekseev V.B.,, Bajdina A.S., Shljapnikov D.M.
Criteria for early diagnosis of industrialized vegetative
dysfunction and arterial hypertension in employees of
metallurgical enterprises. Sanitarnyj vrach. 2012; 11: 45-52
(in Russian).

Shajhlislamova J.R., Volgareva A.D., Karimova LK., Valeeva ] T,
Obuhova M.P. The role of industrial noise in the formation
of professional and general somatic pathology in mining.
Sanitarnyj vrach. 2017; 7(161): 21-27 (in Russian).

19.

20.

21.

22.

23.

24.

28.

26.

27.

28.

29.

30.

3L

32.

33.

34.

3S.

36.

Strzemecka J., Gozdziewska M., Skrodziuk J., Galinska M.
Factors of work environment hazardous for health in opinions
of employees working underground. Bogdanka coal mine. Ann.
Agric. Environ. Med. 2019; 26(3): 409-414.

Sjurin S.A., Gorbanev S.A. Features of the formation of health
disorders in the miners of the underground mines of the Kola
Arctic Arms. Profilakticheskaja i klinicheskaja medicina. 2017;
4: 12-18 (in Russian).

Sjurin S.A., Gorbanev S.A. Production vibration and vibrational
pathology at enterprises in the Arctic. Rossijskaja Arktika. 2019;
6: 28-36 (in Russian).

Buhtijarov LV,, Chebotarev A.G. Problems of labor medicine
at mining enterprises of Siberia, the Far North. Gornaja
promyshlennost. 2013; 5(111): 77-82 (in Russian).
Chebotarev A.G., Matjuhin VV. The severity and intense of
the work of workers in the extraction of minerals, preventive
measures. Gornaja promyshlennost. 2013; 4(110): 66-72 (in
Russian).

Lagutina G.N., Rudakova LE., Matjuhin V\V,, Shardakova J.F.
Professional neuroortopedic pathology when exposed to
vibration and physical exertion. Bjulleten VSNC SO RAMN.
2006; 3(49): 87-89 (in Russian).

Abitaev D.S., Erdesov N.Z., Zhumaliev B.S., Mashina T.F,,
Serik B., Kalishev M.G., Shintaeva N., Zhakenova S.R.
Professional risks and health status of persons working in the
mining industry of Central Kazakhstan. Medicina i ekologija.
2020; 2(95): 41-45 (in Russian).

Labor hygiene. Edited by N.F. Izmerov. M. GEOTAR-Media;
2010: 5925 (in Russian).

Buhtijarov LV, Chebotarev A.G. Hygienic problems of
improving working conditions at mining enterprises. Gornaja
promyshlennost. 2018; 5(141): 33-3S (in Russian).

Laney A.S., Petsonk E.L., Hale ].M., et al. Potential determinants
of coal workers pneumoconiosis, advanced pneumoconiosis,
and progressive massive fibrosis among underground coal
miners in the United States, 2005-2009. Am. J. Public. Health.
2012; 2: 279-283.

Pneumoconiosis and advanced occupational lung disease
among surface coal miners — 16 states, 2010-2011. Centers
for Disease Control and Prevention (CDC) 11 MMWR. 2012;
61(23): 431-434.

Song Z.F, Qian HY,, Wang S.S,, et al. Analysis on the incidence
of coal workers pneumoconiosis from 2003 to 2008 in a coal
mining group. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za
Zhi. 2011; 29(1): 56-S8.

Sjurin S.A., Shilov V.V. Features of violations of the health of the
miners of the northern copper-nickel mines. Gigiena i sanitarija.
2016; 95(5): 455-459 (in Russian).

Kurenkova GV, Lemeshevskaja E.P. Hygienic characteristics of
working conditions in underground structures and their effect
on the health of workers. Sibirskij medicinskij zhurnal. 2015; S:
98-105 (in Russian).

Teregulova Z.S., Karimova LK., Tairova J.I, Jahina R.R,,
Teregulov B.F, Altynbaeva A.L Professional and industrialized
incidence of workers busy mining ores of non-ferrous metals.
Bjulleten VSNC SO RAMN. 2009; 1(65): 83-87 (in Russian).
Eremina TV,, Timofeeva L.G., Guseva N.I. Labor hygiene in the
main industries: a methodological manual. VSGTU. 2004: 21
(in Russian).

Kosjachenko G.E. A hygienic assessment of working conditions
in professional contact with aerosols of a predominantly
fibrogenic type of action. Zdorove i okruzhajushhaja sreda. 2010;
16: 196-201 (in Russian).

Bazarova E.L., Fedoruk A.A., Roslaja N.A., Osherov LS,
Babenko A.G. Experience in assessing professional risk associated
with the influence of industrial aerosols in the conditions of
modernization of a metallurgical enterprise. Zdorove naselenija
i sreda obitanija. 2019; 1(310): 38-45 (in Russian).

543



MeauiuHa TPyAQ U IPOMBIIIAEHHAS KoAorHs — 2023; 63(8)

O630pHsBIe cTaTby

37.

38.

39.

40.

41.

42.

43.

44.

4S.

46.

Suhova AV, Preobrazhenskaja E.A., Ilnickaja AV, Kirjakov V.A.
The health status of workers of enrichment factories with
modern technologies for enriching minerals and preventive
measures. Zdravoohranenie Rossijskoj Federacii. 2017; 61(4):
196-201 (in Russian).

Chudinin N\V,, Kirjushin V.A., Rakitina LS. Assessment of
professional risk as a method of predicting the health status
of workers employed in harmful working conditions. Nauka
molodyh (Eruditio juvenium). 2013; 1: 511 (in Russian).
Kulinichenko S.K. The functional state of the central nervous
system of lead workers. Nauka i zdravoohranenie. 2012; 2: 128
130 (in Russian).

Shushkevich N.I. The influence of lead on a change in blood
indicators in lead workers. Vestnik Rossijskogo universiteta
druzhby narodov. Serija: Jekologija i bezopasnost zhiznedejatelnosti.
2007; 1: 49-53 (in Russian).

Kirjanova M.N., Plehanov V.P.,, Markova O.L., Ivanova EV.
Assessment and forecasting of professional risk to the health
of metallurgical production working in melting workshops.
Ekologija cheloveka. 2020; 7: 15-20 (in Russian).

Nikanov A.N., Chashhin V.P., Novikova J.A., Gudkov A.B,,
Popova O.N. Production caused incidence among non-ferrous
metallurgy workers with a pyrometallurgical method of
obtaining nickel. Med. truda i prom. ekol. 2021; 61(5): 305~
310 (in Russian).

Sjurin S.A., Petrenko O.D. Features of skin diseases in copper-
nickel industry workers. Bezopasnost i ohrana truda. 2012;
3(52): 79-81 (in Russian).

Belickaja V.., Tiunova MLL, Nosov A.E., Ustinova O.J.,, Kirjanov
D.A. A prognosis of probabilistic assessment of the development
of arterial hypertension in non-ferrous metallurgy workers in
conditions of combined exposure to physical and physiological
production factors. Actual issues of risk analysis in ensuring the
sanitary and epidemiological well-being of the population and
the protection of consumer rights. In: A collection of materials
of the VIII All-Russian Scientific and Practical Conference with
international participation. Ed. AY. Popova, N.V. Zaitseva. Perm;
2018: 495-500 (in Russian).

Gurvich V.B., Milovankina N.O., Gazimova V.G. Clinical
examination of metallurgical production workers with high
cardiovascular risk as the optimal method of primary and
secondary prevention. Modern problems of labor medicine: In:
A collection of materials of the All-Russian Scientific and Practical
Conference dedicated to the 80" anniversary of the academician
of the Russian Academy of Sciences N.K. Amirova. Kazan; 2019:
66-68 (in Russian).

Izmerov N.E,, Chebotarev A.G. The results of the research of the
institute and the tasks of their development on the problems
of labor medicine in the mining sectors of Russia. Gornaja
promyshlennost. 2013; 2: 34-38 (in Russian).

48.

49.

50.

SL.

S2.

S3.

54.

SS.

S6.

S7.

S8.

59.

. Chebotarev A.G., Leskina L.M., Golovkova N.P. Working

conditions and professional risk of violation of the health of
working ore quarries. Gornaja promyshlennost. 2020; 5: 115-
119 (in Russian).

Bekeeva S.A., Esbenbetova Zh.H., Nurgazieva A.E. The adaptive
potential of drivers of heavy vehicles in the mining industry.
Nauka i mir. 2019; 2-1(66): 37-39 (in Russian).

Sjurin A.S., Shilov V.V, Professional risks of the health of transport
workers of the Mining and Chemical Complex of the Kola Arctic
Arms. Med. truda i prom. ekol. 2016; 6: 6-11 (in Russian).
Buhtijarov LV., Golovkova N.P., Chebotarev A.G., Salnikov A.A.
Working conditions, occupational incidence in open mining
enterprises. Med. truda i prom. ekol. 2017; 5: 44-49 (in Russian).
Murzin M.A., Timofeeva S.S. Assessment of the risk of dust
pathology at mining enterprises of the Irkutsk region. In:
Materials of the XX All-Russian. Stud. Scientific and practical.
Conf. With an international. participation. 2015: 26-30 (in
Russian).

Murzin M.A., Timofeeva S.S. Dust formation at mining
enterprises of the Irkutsk region. Life safety: science, education,
practice: In: Mater. VII intercresh. Scientific and practical. Conf.
With an international. Participation: Sat. scientific articles. South
Sakhalinsk. 2017: 161-163 (in Russian).

Jajlojan R.S., Mihajlova V.N. Ensuring the safe working
conditions of mining workers engaged in conditions of influence
of increased dust. Nauchnyj vestnik Moskovskogo gosudarstvennogo
gornogo universiteta. 2011; 9: 89-94 (in Russian).

Sadykov M.N., Otarov E.Z., Asenova L.X., Makanova UK.,
Ajtmagambetov A.R., Tyl LV. Assessment of working
conditions of mining workers. Medicina i ekologija. 2017; 3(84):
71-73 (in Russian).

Zheglova AV. Methodology for assessing professional risk of
physical factors. Gigiena i sanitarija. 2021; 100(9): 975-979
(in Russian).

Preobrazhenskaja E.A., Suhova AV, Zorkina L.A,
Bondareva M.V. Hygienic assessment of working conditions
and health status of mining and processing plants. Gigiena i
sanitarija. 2016; 95(11): 1065-1070 (in Russian).
Chebotarev A.G., Kurerov N.N. Hygienic assessment of noise
and vibration affecting mining workers. Gornaja promyshlennost.
2020; 1: 148-153 (in Russian).

Ishakova D.R., Teregulova Z.S., Karimova L.K., Alakaeva R.A.,
Tairova J.I. Modern approaches to the prevention of
occupational diseases in mining enterprises. Bjulleten Vostochno-
Sibirskogo nauchnogo centra Sibirskogo otdelenija Rossijskoj
akademii medicinskih nauk. 2006; 3(49): 106-108 (in Russian).
Bubhtijarov 1V., Chebotarev A.G., Kurerov N.N., Sokur OV.
Actual issues of improving working conditions and maintaining
the health of employees of mining enterprises. Med. truda i
prom. ekol. 2019; 59(7): 424-429 (in Russian).

544



