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YcaoBHs TpyAa H IPOPecCHOHAABHAS TATOAOTHS rOpHAAKOB KoAbckoro 3amoasipps

OBYH «CeBepo-3amaaHblil HayYHbIA LeHTP TUIHEHBI K 001]eCTBEHHOTO 3A0pOBbsi» PocnoTpebHap3opa, 2-s CoBerckast yAuua, 4,
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AxryaapHocTh. HecMOTps Ha cOBeplIeHCTBOBaHME TEXHOAOTHE AOOBIUH IIOA€3HBIX HCKOIIAeMBIX M CPEACTB HHAUBUAYAABHOM
3AL[UTHI PAOOTHHKOB, YCAOBHUS TPYAQ Ha IPEATIPHATHSIX FOPHOAOOBIBAONIEl IIPOMBIIIAEHHOCTH CO3AQIOT [OBBIIIEHHBII PHCK
Pa3BUTHS PO(ECCHOHAABHBIX 3200AEBAHMUIL.

IleAb HCCAGAOBAHHS — CPABHHUTEAbHAS OLIEHKA YCAOBHIL TPYAQ M OCOOEHHOCTeN IIPOPeCCHOHAABHOMN IIATOAOTHH TOPHSIKOB
IIpU AOOBIYe XeAe3HOM, AIIATHTOBOM M MeAHO-HHUKeAeBOM pyabl B KoabckoM 3amoasipbe.

MatepuaAbl 1 MeTOABL VI3ydeHbl AQHHBIE COIMAABHO-TUTMEHMYECKOTO MOHMTOPHUHIA II0 Pa3ACAY «YCAOBHS TPyAA U IIPO-
deccruonaabHast 3a60AeBaeMOCTb>» HaceAeHHst MypMarckoit obaactu 2007-2017 rr.

PesyabTarsl. YcTaHOBAGHO, 4TO B 2007-2017 IT. He IPOU3OIIAO CYIIeCTBEHHOTO YAYUNIEHHS YCAOBHH TPYAQ Y U3YUaBIINXCS
TPYIII pabOTHIKOB TOPHOAOOBIBAIOIIMX IPEATIPHATHIL B cTpyKType mpodeccnoHaABHO TATOAOTUU TOPHSKOB [O-IPEXHEMY
npeo6aapasu Bubpannonnas 60aesun (37,0%), paauxysonarus (23,8%), mono-noauneitponarus (15,5%), neitpocencopHast
Tyroyxoctb (15,5%), a cpeAU STHOAOTHYECKH 3HAYMMBIX BPEAHBIX IPOM3BOACTBEHHBIX PaKTOPOB — TsikecTdb TpyAa (54,1%),
obmas subpaums (23,8%) u mym (13,1%). B Tevenne nepuopa HabaropeHHS POdECCHOHAABHAS 3260A€BAEMOCTD HIPH AO-
ObIYe JKeAe3HOM U MEAHO-HUKEAEBOI PYAbI 3HAYUTEABHO CHU3MAACH, A IIPU AOOBIYE AMIATUTOBOM PYABl — MMEAA TEHACHIIHIO K
nosbinreHuo. [ToxasaHo OTCYTCTBHE NPUYHHHO-CACACTBEHHBIX CBSI3€H MEXAY H3MEHEHHSIMHU YCAOBUI TPYAQ H YPOBHEM IIPO-
{eccuoHaABHOM 3260A€BaEMOCTH TOPHSIKOB.

3akarouenne. Heo0xo0umo nosviuienue Ka4ecmsa 2UUeHUMECKUX U KAUHUMECKUX UCCAL008aHUIL npu nposedeHUl creyudarvHol
OUeHKU YCAOBUTL MPYOa U NEPUOOUHECKUX MEOUYUHCKUX 0CMOMPOS OAS NOAYHEHUS 00BEKMUBHOL OYeHKU NPOPECCUOHAALHDIX PUCKOS
30oposvro 20pHsKos 6 Koavckom 3anordpve.

KaroueBbie CAOBA: ycA08Us Mpyda; 20pHAKY; HEACIHAS, ANAMUIMOBAS, MEOHO-HUKEAEBAS PYOd; NPOPECCUOHANLHAS NATNOAOUS;
Koavckoe 3anorspre
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Introduction. Despite the improvement of mining technologies and personal protective equipment for employees, working
conditions in the mining industry create an increased risk of occupational diseases.

The aim of the study is to compare the working conditions and features of professional pathology of miners in the production
of iron, apatite and copper — nickel ore in the Kola Polar region.

Materials and methods. The data of social and hygienic monitoring on the section “Working conditions and occupational
morbidity” of the population of the Murmansk region in 2007-2017 were studied.

Results. It was found that in 2007-2017, there was no significant improvement in the working conditions of the studied
groups of employees of mining enterprises. The structure of professional pathology of miners was still dominated by vibration
disease (37.0%), radiculopathy (23.8%), mono-polyneuropathy (15.5%), sensorineural hearing loss (15.5%), and among
the etiologically significant harmful industrial factors — the severity of labor (54.1%), general vibration (23.8%) and noise
(13.1%). During the observation period, occupational morbidity in the mining of iron and copper-nickel ore decreased
significantly, while in the mining of apatite ore it tended to increase. There is no causal relationship between changes in
working conditions and the level of occupational morbidity of miners.

Conclusions. It is necessary to improve the quality of hygienic and clinical research when conducting a special assessment of working
conditions and periodic medical examinations to obtain an objective assessment of occupational health risks for miners in the Kola
Polar region.
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Bepenne. Ha KoabckoM HMOAyOCTpOBe COCPeAOTOYEHBI
OTPOMHbIE MUHEPAABHO-CBIPbEBBIE PECYPCHL, Ha Ha3e KOTOPHIX
QYHKIUHMOHUPYIOT KPyIHeNII1e FOPHOAOOBIBAOIIYE [IPEATIPU-
arus [1]. HecMoTps Ha OCTOSIHHOE COBEpUIEHCTBOBaHUE
TEXHOAOTHII AOOBIYH ITOAE3HBIX HCKOIIAEMBIX U CPEACTB HHAM-
BHAYAABHOM 3aIIUTHI PAOOTHUKOB OT AEHCTBHS BPEAHBIX IIPO-
U3BOACTBeHHbIX PpakTopos (BIID), ycaoBus Tpyaa Ha mpea-
IPUATUAX OTPACAU CO3AAIOT MOBBIIEHHBIN PUCK Pa3BUTHA
npodeccronaabubix 3aboaesanmuit (I13) [2,3]. B moanoit mepe
9TO OTHOCHTCS M TOPHSIKAM, OCYILeCTBASIIOIIUM AOOBITY XKeAes-
HOM, aaTUT-HeQeAUHOBOM U MeAHO-HUKeAeBOI pya. Cpean
BPEAHBIX YCAOBHII TPYAQ HauOOABIIIEe HETAaTHBHOE BAUSIHYE Ha
3A0pPOBbE TOPHAKOB OKAa3bIBAIOT TSDKECTh TPYAQ, AOKAABHAS H
o6urast BuOpawys, 1y, paboTa B BBIHYXKAEHHbBIX 1 HEYAOOHbIX
032X, 3ara30BAaHHOCTD U 3AIIBIAEHHOCTb BO3AYXa PabOYMX 30H
[4,5], AeiicTBHE KOTOPBIX BO3pACTaeT C yBeAMYEHHEM BO3PAC-
Ta pabOTHHKA U POAOAKUTEABHOCTH TPYAOBOTO CTaxa [6,7].

BaxxHO OTMETHTD, YTO COUETAHHOE AEHCTBHE CYPOBBIX
IIPUPOAHO-KAMMATHYECKIX YCAOBHMH apKTUYECKUX PAOHOB
u BII® yckopsieT $opmupoBaHue U YTDKeASIOT TedeHue 113
ropHskoB [8,9]. BosHuKaromue B eproOA TPYAOBOIL AeSITEADb-
HOCTH HOA€3HH, IIPEKAE BCEro, KOCTHO-MBILIEYHON U HEPBHOM
CHCTeM, BUOPALOHHAS 60Ae3Hb, HENPOCEHCOPHAS TYTOYXOCTh
(myMOBbIe adPexThI BHyTPEHHETO yxa) SIBASIFOTCSL OCHOBHOI
IPUYMHON IPEXACBPEMEHHOTO CHIDKEHHS MAH YTPAThHI IIPO-
(eccHOHaABHO TPYAOCIIOCOOHOCTH [10-12]. B aToi1 csasm
IPEACTABASIET HHTEPeC U3ydeHIe 0COOeHHOCTeN YCAOBUI TPy-
A2, XxapakTepa IpodeCcCHOHAABHON IATOAOTHU U paspaborka
Mep II0 COXPAHEHHIO 3A0POBbSI TOPHSIKOB, OCYIIECTBASIOMUX
A0OBIay pyaHOro chipbsi B Koasckom 3amoasipoe.

ITeAp mCCACAOBAHUS — CPAaBHHUTEAbHAS OLIEHKA YCAOBHM
TPyAQ U IPOPECCHOHAABHOM TATOAOTUY TOPHSIKOB IIPH AOOBIIE
JKeAE3HOH, allaTUT-HepeANHOBOH U MEAHO-HHKEAEBOH PYADI B
Koabcxom 3amoasipre.

MartepnaApr 1 MeTOABL [I3ydeHpl pAaHHBIE COIIMAABHO-
TUTHEHIYeCKOTO MOHUTOPHHTA II0 PAa3AEAY « YCAOBHSA TPYAQ
U IpoecCHOHAABHAS 3a00A€BaEMOCTh>» HaceAeHHsI Mypman-
ckoit ob6aactu 2007-2017 rr. (mpepocrasaenst OBY3 «Depe-
PAABHbI LIEHTpP UTHEHBI U dNHAeMuoAorun> DepeparbHoi
CAYXXOBI II0 HAA30PY B cdepe 3aLfUThI IIPaB HOTPeOUTEAEH U
OAQrOIOAY NS YeAOBEKA, T. Mocksa).

Pesyabrarsl nccaepOBaHuUI 00pabOTaHBI C IpUMeHEHHEM
nporpammuoro obecneyenus Microsoft Excel 2010 u npo-
rpammsl Epi Info, v. 6.04d. Onpeaeasiacs t-kpurepuit Croio-
AEHTA AASL HE3aBHCHMBIX BHIOOPOK. UHCAOBBIE AQHHbIE TIPeA-
CTaBAEHBI B BUAE CPEAHEro apru$pMeTHIECKOTO U CTAHAAPTHOH
OIUOKU CpepHero apudMeTHIecKoro (M+m). Kpurnueckwuit
YpPOBEHb 3HAYMMOCTH HYA€BOH THUIIOTE3bl IPHHIMAACS PaB-
upiM 0,085.

Pesyabrarsr. 113ydens: pannbie 863 paboTHUKOB, ¥ KOTO-
prix B Tevenue 2007-2017 rr. ObIAK BIIEPBbI€ AMAIHOCTHPO-
Bansl 1342 T13. 113 Hux A0ObIdelt XKeAe3HON PYABI OBIAH 3aHs-
b1 160 yeroBeK, AOObIYEN anaTuT-HepeAMHOBBIX pys — 470
JeAOBeK, MEAHO-HHUKeAeBBIX pya — 233 ueaoseka. [TouTn Bce
FOPHSIKU OBIAM MYXXYMHAMH B Bo3pacTe 6osee S0 AeT u ¢ mpo-
AOAKHMTEABHOCTBIO CTaxa 24-28 AeT. Taxoke X BO3pacT u cTax
IPEBBIIIAAN AHAAOTHYHbBIE TOKA3ATeAU PAOOTHHUKOB AMIATUTO-

BBIX PYAHUKOB H CT)XK TOPHIKOB MEAHO-HHKEAEBBIX PYAHHKOB.
Crax pabOTHUKOB, OCYIeCTBASIBIINX AOOBIYY amaTHTOBOMN
PYABL, Ob1A 60A€€ TIPOAOAKUTEABHBIM, Y€M Y TOPHSIKOB MEAHO-
HUKEAEBBIX PyAHHKOB (Taba. 1).

Tabauna 1 / Table 1
O06mas xapaKTepHCTHKA TPeX IPYIII FOPHSKOB, Y KOTOPbIX
6b1Aa BBISIBACHA PO ECCHOHAABHAS ITATOAOTHSI
General characteristics of three groups of miners who were
diagnosed with occupational pathology

AobbiBaemas pyaa
Iloxa3arean
’KeAe3Hasl | aaTUTOBasi | MeAHO-HHKeAeBas
Bospacr, aer | 54,0£0,6 | 52,6%0,3' 52,9+0,4
Crax, Aer 28,6+0,8 | 26,0+0,3! 24,7+0,5%3
ITpumeyanus (3paech u B Taba. 2,3) ! — craTucTHYecku 3Ha-

anmble pasandus (p<0,05) MeKAy TPYIIaMH FOPHSKOB, OCYIeCT-
BASIBIIMX AOOBIYY JKeA€3HON U AllATUTOBOMN PYABL; > — CTATUCTH-
yecku 3HaunMble pasanynst (p<0,05) MexAy TpyInaMu rOpHAKOB,
OCYIECTBASIBIINX AOODBIYY JKEAE3HON U MEAHO-HUKEAEBO! PYABL;
3 — craTucTHYecku 3HadMMble pasamaus (p<0,05) mMexay rpym-
IIAMH TOPHSKOB, OCYIIECTBASIBIINX AOOBITY allaTHTOBON U MEAHO-
HUKEAEBOM PYABL

Notes (here and in tables 2,3): ! — statistically significant differences
(p<0.05) between groups of miners who extracted iron and apatite ore;
? — statistically significant differences (p<0.0S) between groups of miners
who extracted iron and copper-nickel ore; * — statistically significant
differences (p<0.05) between groups of miners who extracted apatite and
copper-nickel ore.

Or1eHKa YCAOBHIT TPYAQ TOPHSIKOB IIPH AOGBIYE XKeAe3HOM
PYABI IIOKa3aAa, 4To HanboAee sHaunMbiMK BITQ 6biam mrym
(19,8%), asposoan $pubporennoro peiicrsus (15,9%), xumu-
yeckue paxropst (14,1%), obmas subpamms (11,2%) u coue-
TaHHOE BO3AEHCTBHE HecKoAbKHX pakTopoB (19,9%).

ITpu pAoOBIde armaTUTOBOM PYABI B cpeaHeM 14,7% ropws-
KOB MMEAM KOHTAKT C a9PO30AIMH GUOPOTEHHOTO AEHCTBHS,
13,2% — mopBepraauce Bo3aeiicTpuo myma, 10,0% — xu-
Mu4ecKHX GakTopos, 8,7% — NOBBINIEHHOMN TSKECTH TPYAR,
32,9% — coueTaHHOMY ACHCTBHIO HECKOABKHX BPEAHBIX GaKTo-
poB. Jkcrosunms k Apyrum BIID oTmevarach Ha MHOTO pexe.

ITpu AOOBIYE MEAHO-HIKEAEBOI PYABI Halje BCero pabor-
HMKHU IOABEPTAAUCh BO3ACHCTBHIO XMMUYeCKUX GaKTOpOB
(13,5%), myma (11,0%), mOBBIMEHHOI TSKECTH TPyAQ (7,3%),
asposoasmu pubporenHoro peiicrsus (6,3%) u codeTaHus He-
ckoAbKHX akTopoB (44,6%).

O6mast oreHKa YCAOBHIT TPYAQ TPeX IPYIII TOPHSKOB, OC-
HOBaHHAs HA KAACCAX BPEAHOCTH, [IOKA3aAd, YTO IPH AODBIIe
JKeAe3HOI PYABI OHH SBASIOTCS 6oAee baaronpusTabMiL [Tpo-
FICXOAMT 9TO 32 CYeT DOABIIETO YHCAA PAOOUHX MECT C KAACCOM
3.1., MEHBIIIEro YNCAQ — C KAACCOM 3.3. ¥ OTCYTCTBHEM pabo-
YUX MECT, COOTBETCTBYIOMMUX Kaaccy 3.4. u kaaccy 4. B cBoro
OdYepeAb YCAOBHS TPYAQ TIPK AOOBIUE AMIATUTOBOM PYABI OKa3a-
AVICh MeHee OAATONPUSTHBIME, YeM IIPU AOOBIIE MeAHO-HHKe-
AeBo¥t pyAbL TIpianHO# 9TOMY ObIAO MeHbIIIee YHCAO PabOUNXK
MeCT, COOTBETCTBOBABIIHX KAACCY 3.1. 1 GoAbIIee — COOTBET-
crBoBaBInee kaaccam 3.3. u 3.4

ITpu poObIUe SKeAe3HO PYABI Uallle, YeM B ABYX APYTHX
rpymnax, passurue I13 65140 06ycaoBAeHO obmjeit Bubpa-

457



MepuriuHa TpyAQ U MpoMbliAeHHas axoaorust — 2020; 60 (7)

OpI/II'I/IHaAbeIe CTaTbU

nued, BemectBaMu [-IV xaaccoB omacHOCTH U a3pO30ASIME
QubOpPOreHHOro AeCTBUS. Y TOPHSAKOB AIIATUTOBBIX PYAHHU-
KOB, yallle, 4eM B APYTHX I'PYIIax paboTHUKOB, pOpMHUpPO-
BaHue I13 OBIAO CBSI3aHO C IOBBIIEHHON TSKECTBIO TPYAR
1 AOKAAbHOM Bn6paune171. ITpu AOODBIUe MeAHO-HUKeAeBOIl
PYABI OCHOBHBIMU 3THOAOTMYECKMMH (akTOpaMu mpodec-
CHOHAABHOM IIATOAOTHH OBIAM TSDKECTb TPyA2 M O0IIas BU-
6panus. B neaom aTnorormyecku sHaunmorie BIIQ mpu ao-
6ObIYe aATUTOBOM M MEAHO-HUKEAEBOI PYABL IMEAH CXOAHbIE
XapaKTePHCTUKH, U OHU OTAMYaAUCh oT BIID mpu pobbrue
JKEAE3HOM PYABL.

ITpu AobbIYe JKeAe3HOI PYABI pasBUTHE HOAee ABYX Tpe-
Teit I13 SIBUAOCH CAeACTBHEM HeCOBepIIEHCTBA pabourx MecT,
a BMeCTe CO BTOPBIM 10 BXKHOCTH OOCTOSTEAbCTBOM — KOH-
CTPYKTHUBHBIME HEAOCTATKAMK MAIIMH U 00OPYAOBaHHUS —
6oaee 94% Bcex caydaes I13. TIpu A0ObIYe aMaTUTOBOM 1 MeA-
HO-HUKeAEBOM PYAbI O0Aee ToA0oBHHBI 13 651A1 06yCAOBAEHDI
HeCOBEpIIEHCTBO TEXHOAOTHYECKHX IpOoIleccoB. Takke cyme-
CTBEHHOE 3HA4YeHHe MMEAU HeCOBEpIIEHCTBA PaOOIHX MeCT
(A06br9a amaTuTOBON pYAbI) U KOHCTPYKTHBHBIE HEAOCTATKU
MamuH 1 060pyaoBaHus (AOOBIMa MeAHO-HUKeAEBOI pYAbI).
OcraAbHBIE 06CTOSTEABCTBA IPUHUMAANCH BO BHUMAHUE B
EAMHHYHBIX CAyYasx (TabA. 2).

Yucao caygaes I13 y oAHOro ropHsKa, 3aHATOrO AOOBI-
deil XKeAe3HOH PyAbl, OBIAO MeHbIIE, YeM y TOPHSKOB ama-
THT-He)eAMHOBBIX M MEAHO-HUKeAeBbIX pyAHHKOB (p<0,05).
B o6meM, y pabOTHHUKOB Tpex IPyIII HauboAee pacIpocTpa-
HEHHBIMH ObIAM GOAE3HH KOCTHO-MbImeuHo# cucTemsl (511
CAy4aes). Bropoe MecTo 3aHMMaAM TPaBMBI, OTPaBACHUS U
HEKOTOpbIe APYTHe IIOCACACTBHS BO3ACHCTBYA BHEIIHUX ITPHU-
ann (403 caydas), a TpeTbe — 6OAE3HU HEPBHON CHCTeMbI
(213 cayuaes). B cTpykType npodeccHoHaAbHOI TATOAOTHY
TOPHAKOB AIIATUTOBBIX U MEAHO-HHKEAEBBIX PYAHUKOB HaH-
GOABIIAsT AOAS IPHHAAAEXKAAL OOAE3HAM KOCTHO-MBIMIETHON
CHUCTEeMBI, 2 ¥ AU}, 3aHSATBIX AOObBIYE KeAe3HON PYABl —
TPaBMaM, OTPABACHUAM U HEKOTOPBIM ADPYTHUM IIOCACACTBHU-
SIM BO3AEHCTBHA BHEIIHUX NPUYMH. Taioke MOXXHO OTMETHTb
6OADBLIYI0 PaCIIPOCTPAHEHHOCTb HOAE3HEH yXa ¥ TOPHSKOB
MeAHO-HUKEAEBBIX PYAHUKOB II0 CPABHEHUIO C pabOTHUKAMH,
AOOBIBABILIMI JKEAE3HYIO PYAY.

Bo Bcex Tpex rpyImmax ropHIKOB HanboAee 4acTON HO30-
aorudeckoit opmoit I3 6piaa BHOparnoHHas 60A€3HSb, a BTO-
poe MeCTO 3aHMMAAd PAAMKYAOIIATHA. Y FOPHAKOB, OCYIECT-
BASIBIINX AOODBIYY JKEA€3HOI U allATUTOBOM PYADL, TPETbS 110
BEAMYHHE AOAS B CTPYKTYpe IPOQecCHOHAABHOM MATOAOTUH
IPUHAAAEKAAA MOHO-TIOAUHEHPOIIATHH, A ¥ TOPHIKOB MeA-
HO-HHKEeAeBBIX PYAHUKOB — HeHPOCEHCOPHOH TYTOYXOCTH.
Y 2T0i1 3Ke TPYNIBI pAOOTHHKOB, II0 CPABHEHUIO C APYTHMH
TOpHAKAMH, Jalje TIPOMCXOAMAO Pa3BHUTHE AedOpMUpYIOIe-
ro ocreapTposa (Taba. 3).

Y AL, 3aHATBIX AOOBIYENT JKEAE3HO PYABL, OTMEYAANCH Pe3-
KHe KOAeOaHUS eXKeroAHOro uncAa 60abHbIX 113 B AManasone
oT 3 A0 29 yeaoBek. B 2007-201S rT. oTMeYaAach TEHASHITUA K
pocTy umcAa 60ABHBIX, a B 20162017 rr. — KpyTOe CHIDKeHHe
(89,67 pasa 3a ABa ropa). Y FOPHSAKOB aIIATUTOBBIX PYAHUKOB B
2007-20135 rT. Ha $pOHe BBIPAKEHHBIX KOACOAHMI YHCAA BBISIB-
AEHHBIX PaOOTHUKOB € PO ECCHOHAABHOM ITATOAOTHEH TAKKe
HaOAIOAQAACD TEHAEHIUS K UX yBeandenuio. B 2016-2017 rr.
TeHACHIIUS K YBEAUYEHUIO CMEHHAACH BRIPAKEHHBIM CHIDKEHH-
eM 4urcAa ropHakos ¢ I13 (B 1,91 pasa za pABa roAa). B oTamune
OT ABYX IIePBBIX IPYIII, y TOPHAKOB MEAHO-HUKEAEBBLIX PYAHHU-
KOB BBIpa’KeHHOE YMEHbBIIEHH e YHCAQ eKEeTOAHO PeTHCTPUPY-
€eMBIX OOABHBIX IPO(ECCHOHAABHOM [TATOAOTHEN IPOUCXOAUAO
c2010r. B 2017 r.,, mo cpaBrenuto ¢ 2007 I., OHO CHU3HAOCDH
B 8,17 pasa (pucyHox).
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Tabauna 2 / Table 2
XapakrepHcTHKA GaKTOPOB, BAUSIOIINX HAa Pa3BUTHE MPO-
($eccHOHAABHOI IATOAOTHH, Y TPeX IPYII FOPHSKOB
Characteristics of factors affecting the development of
occupational pathology in three groups of miners

AobbiBaemast pyaa
IToka3areanp MEAHO-HHKe-
JKeAe3HAsl | amaTUTOBAs
AeBast
Kaacc ycaoBuii Tpyaa:
KAacc 2 - 3(1,2%) 5(1,1%)
xaacc 3.1 71 (31,4%) | 47 (11,7%)" | 82 (17,4%)>>
148 263 o\
KAaacc 3.2 (65,5%) (58,6%)" 307 (65,3%)
Kkaacc 3.3 7 (3,1%) | 79 (15,6%)" | 43 (9,1%)>*
Kaacc 3.4 - 32 (10,9%)' | 28 (6,0%)*
Kaacc 4 - 7 (1,9%) 5 (1,2%)
daxTops! pa3BuTHs 60Ae3HEI:
0,
TSKECTb TPYAQ 75 (33,2%) | 257(59,6%)" 394 (25’32’6%))
Bubpanus obmas | 96 (42,5%) | 57 (13,2%)" 166
' ' (22,2%)>*
myMm 20 (8,8%) | S4(12,5%) | 102 (13,6%)
6
ey gyl 4(1,8%) | 48 (11,1%)" | 56 (7,5%)*
LIV -
o o | 24 (10,6%) | 14(329%)" | 16 (2,1%)?
6po-
spomnditee [ 6 | 10297 | 40wy
;I;;E;DKEHHOCTI) 1(0,4%) B _
O6cTosiTeAbCTBA pa3BUTHA O0AE3HEM:
HEeCOBEpLIEHCTBO
TEXHOAOTHUYECKUX 15 (6,6%) | 448 (59,8)' | 244 (65,5)
IPOLIECCOB
HeCoBepIIeHCTBO 150 1 23
pabounx mect (66,4%) 203 (27,1) 1(03)
KOHCTPYKTUBHBIE
HEAOCTATKH Ma-
mruH, MexaausmMoB, | 61 (27,0%) | 90 (12,0) 120 (32,7)3
060pyAOBaHUs U
HHCTPYMEHTOB
OTCTYIIACHHE OT
TEXHOAOTHYECKOTO - 5(0,7) -
peraameHra
HECOBEPLIEHCTBO
CaHMTAPHO-TeXHH- - 3(0,4) 2 (0,6)
YeCKHX YCTaHOBOK
HapylIeHue Ipa-
BHA TeXHUKH - 2(0,3) -
6e30macHOCTH

O6cyxaenne. [IpoBepeHHOE HCCAEAOBAHNE IIOKA3AA0, YTO
33 OAMHHAALIATHACTHUI NEPHOA HAOAIOAGHHUI YCAOBHS TPYAQ
IIpH AOOBIUE SKeASHOM! U AllATUTOBOM PYABI CYIeCTBEHHO He
H3MEHHANCD, 4 TIPH AOOBIMe MEAHO-HUKEAEBOM PYABI OHH AdKe
HMEIOT TEeHAGHIIMIO K yXyAlleHHo. VI3 Tpex rpynn ropHsaxos
0oAee OAATONPUSTHEIE YCAOBHS TPYAQ OTMEUAIOTCS Y AHIY, 3a-
HATHIX Ha JKeAe30PYyAHbBIX pyaHuKax. Io Bceit BeposTHOCTH,
9TO CBSI3AHO C TeM, YTO OOADIIAS YACTb XKEAe3HOH PYABI AO-
OBIBAETCS OTKPBITBIM CIIOCOOOM, B TO BpeMs KakK IIOUTH BCe
0OBEMBI ATIATHTOBOMN U MEAHO-HHKEACBOMH PYAbI AOOBIBAIOTCS
Ha II0OA3eMHBIX PYAHHKAX. [13BecTHO, 4TO y TOpPHAKOB CTeneHb
BBIPOKEHHOCTH 001iei i MpodeCCHOHAABHOM ITATOAOTUHU BBI-
Ile MPY IIOA3EMHOM METOAE AOOBIYH CBIPbSI, YeM OTKPHITOM
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Tab6auma 3 / Table 3

XapakTepucTHKa NPOdeCcCHOHAABHOM NATOAOTHH TPeX IPYyNIl TOPHAKOB
Characteristics of professional pathology of three groups of miners

AobriBaemas pyaa

IToka3arean
5KeAe3Hasl | amaTHTOBasi | MEAHO-HHKeAeBas
Yucao 6oaesHeit 226 749 367
Yucao 6oAe3HelN Y OAHOTO pabOTHHKA 1,41£0,05 1,59+0,03! 1,58+0,06>

Kaaccei 3a60aeBanmit:

KOCTHO-MBIIIEYHON CHCTEMbI

61 (27,0%)

311 (41,5%)"

139 (37,9%)?

TPaBMbl, OTPABACHMS M HEKOTOPbIE APYTHE TIOCAEACTBHS BOSACHCTBS BHEIIHHX IIPHYHH

106 (46,9%)

198 (26,4%)!

99 (27,0%)?

HEPBHOM CHCTEMBI

28 (12,4%)

124 (16,6%)

61 (16,6%)

yXa 1 COCLIEBUAHOTO OTPOCTKA

20 (8,8%)

104 (13,9%)

61 (16,6%)*

OpPTaHOB AbIXaHHS

11 (4,9%)

12 (1,6%)

7 (1,9%)

Han6oaee pacnpocrpaHeHHbIe 3a00AeBaHHs:

BHOpALMOHHASL 00AE3Hb

87 (38,5%)

311 (41,5%)

99 (27,0%)?

198 (26,4%)

65 (17,7%)?

PAAMKYAOTIATHS 56 (24,8%)
MOHO-IIOAUHEeAPOIATH 27 (11,9%) | 124 (16,6%) 57 (15,5%)
HeMPOCEHCOPHAS TYTOYXOCTh 20 (8,8%) | 102 (13,6%)" 61(16,6%)?
Aedopmupyromuit 0cTE0apTPO3 4 (1,8%) 12 (1,6%) 35 (9,5%)*
XPOHMYECKHiT 6POHXHT 10 (4,4%) | 3(09%)' 8 (2,2%)
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Figure. The number of annually registered miners with professional pathology in the extraction of iron, apatite and copper-nickel ore in the

Murmansk region

[15,16]. CaeayeT oTMeTHTD, 9TO IIOABEM YPOBHS Ipodeccu-
OHAABHOM IaToAoruu ¢ mukoM B 2015 1. 1 ero mocaeayromee
peskoe cHmkenne (B 7,56 pasa 3a ABa T0AQ) He GbIAU BBI3BaHBI
KaKAMU-AM60 CYIjeCTBeHHBIMU H3MeHEHHSMU YCAOBHI TPyAQ
TIpU AOGBIYE JKeA3HOMN PYABL. Y TOPHSKOB AIlATHTOBBIX PYAHHU-
k0B Takke B 2016-2017 rT. 0TMEYaAOCh YMeHbIIEHHE YHCAA
3aperucTpUpOBaHHBIX 60ABHBIX ¢ I13, X0Ts M HAMHOTO MeHee
BoipaxkerHoe (1,91 pasa), 4eM y FOpHAKOB, AOGBIBAIOIIUX Ke-
A€3HYIO PYAY-

B oTAMMME OT HpeABIAYIIUX IPYIIT TOPHSKOB, y PabOTHU-
KOB MEAHO-HHKEAEBbIX PYAHHKOB CTAOHABHOE 1 BHIPAKEHHOE
CHIDKeHHe 1rcAa 6oapHbIx I13 mpoucxoaur ¢ 2010 r. (8 6,67
pasa 3a BoceMb Aer). OHO HabAIOAAAOCH Ha POHE TeHACHLUHU
K yXyAIIEHHIO ycA0BHi1 TpyAa. Hapao oTmernts, uto obmepoc-
CHIICKUIL YPOBeHb NPOPECCHOHAABHOMN 3260A€BAEMOCTH [IPH
AOOBIYE MTOAE3HBIX HCKOTIAEMBIX B TeUeHHe OAMHHAALATH AT
AEMOHCTPUPOBAA CTAGUABHOCTB, OCTABAsCh B IpeaeAax 24,26~
32,75 cayuaes Ha 10 Thic. paborHukos [13,14]. [Tostomy pes-
KO CHIDKEHHE YACAA CAYYaeB IIPOeCCHOHAABHOM TATOAOTHH
y TOpHAKOB B MypMaHcKoii 06AacTH, He MMeIOIIlee IPUIUHHO-

CAEACTBEHHBIX CBS3€M C COCTOSHMEM YCAOBUM TPYAQ, BbI3bIBAET
COMHEHHe B PEaAbHOCTH YAYUIIEHHS 3A0POBbSI pabOTHHKOB
ropHOAOObIBatOmelt IpoMbimAeHHOCTH [17].

BaxHo orMerHTD, 4TO criekTp BaxkHeimux BIID, ompese-
ASIeMBIX IIPH CIIEL[AABHON OLleHKe YCAOBUIH TPYAQA IIPH AOObIUe
PYAHOTO CBIPbs], KaK IIPABHAO, He COBIapaeT co crekTpom BI1D,
C KOTOPBIM CBSI3BIBACTCS Pa3BUTHE MPOPECCHOHAABHOH IaTo-
soruu. M3 Bcex BII® Ha pabounx MecTax FOPHSKOB alaTHTO-
BBIX PYAHHKOB a3po3oasM IIOA npurapsexur 14,7%, opHako
BBI3BIBAIOT OHH TOABKO 0,2% IT3. ¥ ropHskos, po6bIBaromux
XKEAC3HYIO PYAY, 9TH IHPPBI COCTABASIOT COOTBETCTBEHHO
15,9% 1 2,7%. 11 eme mpumep: y pabOTHHKOB MeAHO-HHKeAe-
BBIX PyAHMKOB B CTpyKType BIID A0As mOBbIIIEHHOM TSXECTH
TpPyAa paBHseTcs 7,3%, HO C ero AeHCTBHEM CBS3BIBACTCS pas-
BuTHe 52,6% I13.

Hecmorpst Ha TO, 4TO MCCAGAOBAHIS IIPOBOAMAKCH B aPKTH-
YEeCKOH 30He, AOAS OXADKAAIONIEr0 MUKPOKAMMATA B CTPYKTYpe
BII® ropHsAKOB Tpex IPYIII COCTaBASIAA TOABKO 1,6-6,1%. Hu
B OAHOM CAydae He ObIAA YCTAHOBAGHA STHOAOTHYECKAS POAb
OXAQXAeHUS B passuThH 113. AaHHBIA GaKT CBUACTEABCTBYET
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OpI/II'I/IHaAbeIe CTaTbU

0 HeAOOL|eHKe XPOHIYECKOTO OXAKAECHHS KAK IPHINHDI CHH-
KeHHs PUHIECKON U YMCTBEHHOM PabOTOCIIOCOOHOCTH, Ha-
PyLIEHHST KOOPAMHALIMH, 0ObeMa ABIDKEHHI 1 60AEBOIO CHH-
ApoMma [18,19]. BeposTHO, HEIOAHBII yY€T CTeIeHH BAUSHIS
XOAOAQ Ha OPTaHK3M PABOTHHUKOB 00YCAOBAEH OCOOEHHOCTIMU
METOAOAOTHH CIIELHAABHOM OLIEHKH YCAOBHI1 Tpyaa (aTTecTa-
L1 pabodnx MecT).

Boaee 3peAblit BO3pacT, OOABIIHIT CTAX M MEHbIIEe YHCAO
IT3 y 0AHOTO TOPHSIKA SKEAC30OPYAHBIX PYAHUKOB MOXHO 00b-
SCHUTH DOAee OAArOIPHATHBIMU YCAOBISIMU TPYAQ ¥ AAHHOM
Kareropun paboTHHKOB. OHU AQIOT BO3MOXKXHOCTb COXPAHSTH
PaboTOCIOCOOHOCTD BO3PACTHBIM AHIIAM BCAGACTBIE MeHbIIIest
CTeINeH! HApyIIeHHE 3A0POBbSL.

OrrenrBasi KAMHHYECKYIO XapaKTEPUCTHKY IPOBEAEHHOTO
HICCAGAOBAHMS, MOXXHO OTMETHTB, 4TO B CTPYKType mpodec-
CHOHAABHOJ TIATOAOTHM TOPHSKOB IIO-IPeXHEeMy Ipeobrapa-
0T BHOPAIOHHAS 60AE3HD, PAAMKYAOIIATHS, MOHO-TIOAHHEH-
ponaTus, HeiPOCEHCOPHAs TYTOyXocTh (LIyMOBble 3 deKThI
BHYTpeHHero yxa) [20].

3axarouenne. B 2007-2017 zz. He npousowio cyujecmeen-
HO20 YAYHULEHUS. YCAOBULL PYOa Y U3y4asuuXcs epynn pabom-
HuKko8 20pHodobusarowux npednpusmuii 6 Koavcxom 3anors-
pve. B cmpykmype npogeccuonarvroii namorozuy 20pHIK08
npeobradaru eubpayuonnas 6oresns (37,0%), padukyrona-
mus (23,8%), MOHO-nOAUHeponamus (15,5%), Hetlpocencop-
nas myzoyxocms (15,5%), a cpedu amuorozutecky SHA4UMBLX
8pedHbLx NPOU3BOOCMBEHHbIX Pakmopos — msiecmy mpyda

54,1%), obujas subpayus (23,8%)pu wym (13,1%). Boise-
AEHO OMCYMCMBUE NPUHUHHO-CAEOCBEHHDIX CBA3ell MeNDY U3-
MEHEHUIMU YCAOBULL MPYOa U YPOSHEM NPOPeCCUOHANLHOTE 3a-
boresaemocmu 20pHAK08. AAS YCMAHOBAEHUS NPUUHbL JAHHO020
Peromena HeobxodUMO NoGbIULEHIE KAYECBA 2UUEHUMECKUX
U KAUHUHECKUX UCCAED08AHUT NPU NPOBEdEHU CHEYUAAbHOIL
oyeHKy ycAosuli mpyoa u nepuodureckux meOUYUHCKUX 0CMO-
Mpos 20pHAK08.
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