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PE3IOME

Beenenue. llenTpansHas HepBHas cucTeMa paOGOTHHKOB, 3aHATHIX HAa BPEJHOM IIPOM3BOCTBE, IOBEPKEHA CYINIECTBEHHBIM N3MEHEHHSM,
YTO MPOSABISIETCS HAPYIIEHHEM KOTHUTHBHBIX (DYHKIHH.

Henp uccnenoBaHus — OLIEHKA B3aMMOCBSA3M MEXK/y M3MEHEHNEM KOTHUTHUBHBIX (YHKLHMH paOOTHUKOB NPEANPUATHS IO NPOU3BOACTBY
KaJIMHWHBIX YIOOPEHUH U MPOAOIKUTEIBHOCTHIO UX paOOTHI BO BPEIHBIX YCIOBHIX TPYAA.

Marepuaasl 1 Metoabl. O6caen0BaHbl PAOOTHUKY NPEIPHATHS 110 IPOU3BOACTBY KaJMHHBIX yNOOpeHUH — 36 MaIlIMHUCTOB TOPHO-BEIE-
MOYHBIX MAalllWH, IMEIONNX BpeIHbIe YCIOBUS TpyAa Kiacca 3.3 (BpexHble (pakTOphl — CHIBBHHHT, TUTHAPOCYIb(OUI, TPON3BOICTBEHHBII
IIyM, BEOpanust o0Imas 1 JoKajJbHas, MUKPOKINMAT, TSDKECTh TPYAOBOTO Hporecca). [ pynmna cpaBHeHHS — 32 pabOTHHKA, HIMEIOIINE JOITy-
CTHMBIE YCIIOBHUS TPyZa. Bplin mpon3BeIeHbl ICHXOHMAarHOCTHKA C HCIOMb30BaHNeM Tecta CTpyna, TECTOB Ha yPOBEHb BHUMAHHUS U aJIeKBaT-
HOCTH olepanuii Kaccupukaliy U aHaIn3a, U3MEPEHHE CKOPOCTH MOTOPHOH peaKIyy.

Pe3yabTarhbl. PAOOTHUKY C IIUTENBHBIM CTaKeM paboThl B YCIOBUAX BO3ACHCTBHS Ha OPTaHU3M IIPOU3BOJICTBEHHBIX (DAaKTOPOB, IPEBBI-
IIAIOIIMX TUTHEHWYECKHEe HOPMATHBHI, IMEIOT II0KA3aTeIH KOTHUTHBHBIX (YHKIMH HIDKE, YeM JIMIAa ¢ HOPMAJIbHBIMU yCIOBHSMH TPY/Ia.
Tak, y pabOTHHKOB CO CTaxkeM paboThI § JeT U 6ojee MoKa3aTeab F’HOKOCTH — PUTHAHOCTHU ITO3HABATEIFHOTO KOHTPOJIS OBII JOCTOBEPHO
HIKe B 1,2 pa3a, mokaszarenu (yHKIHOHAIBHOM MOIBMKHOCTH 1 3 (EKTUBHOCTH HEPBHBIX MpoIieccoB — HIke B 1,2—1,4 pa3a, uem y pa-
OOTHHUKOB, Pa0OTaBIINX B IOIMYCTUMBIX YCIOBUAX Tpyaa. [Ipu 3ToM mokaszarenu paGOTHUKOB €O CTaxeM paboTHI 0 § jeT, paboTaBmIuX BO
BPEAHBIX U JOIMYCTUMBIX YCIOBHUAX TPyAa, ObUIH OIM3KMMU 10 3HAYEHHIO H HE UMEJH J0CTOBEPHBIX pa3nuuuii. [IpoBenenue peryiaspHoi
MCUXO0(pU3UOIOTHIECKON THarHOCTHKH MOXET MO3BOJIUTH 110 MUHUMAJIBHBIM IPOSIBICHUSM JINarHOCTUPOBATH HAYaJIO MOSIBICHUS! KOTHU-
TUBHOHU TUCOYHKIMH U CBOEBPEMEHHO OCYIIECTBIISTH NPOPIIAKTHIECKUE MEPOTIPHSTHSI.

OrpanuyeHne ucceJ0BaAHNA: HEBO3MOXHOCTh IIPOBEICHIUSI TECTOBBIX UCTIBITAHUH B CITydae, €CIIH UCIIBITyeMbIe He IMEIOT HaBBIKOB pabOTHI
¢ nepudepuitHBIMI yCTPOHCTBAMH MEPCOHAIBHOTO KOMITBIOTEPa (KOMITBIOTEPHBIE KJIABHATYPA, MBIIIB).

3akouenue. Pabora B ycnoBusxX Tpya ¢ NPeBBILIEHUEM THTHEHHUECKUX HOPMATHBOB MOXKET MIPUBOAUTD K MOSBICHHIO JETKUX (JOAEMEHT-
HBIX) KOTHUTHBHBIX HapyIICHUH, BBIPAXEHHOCTh KOTOPBIX 3aBUCHUT OT NPOAODKUTEIBHOCTU TPYAA, CBSI3aHHOIO C BO3AEHCTBHEM BpPEIHBIX
IIPOU3BOJACTBEHHBIX (PaKTOPOB.

Kniouesnle cnoea: kanuiinas npomMuliudieHHOCHb, NOO3EMHBIL CIAdIC; KOCHUMUGHbLE QYHKYUU, MAULUHUCTbL 20PHO-BbIEMOYHBIX MAULUH,
KO2HUMUBHBLI Oeuyum,; ncuxoio2uieckoe meCmuposatnue; epeonvie yciogus mpyoa
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ABSTRACT

Introduction. The central nervous system in workers engaged in harmful production is subject to significant changes, manifested by impaired
cognitive functions.

Purpose was to assess the relationship between changes in the cognitive functions in employees of a potash fertilizer plant and the duration of
their work in harmful working conditions.

Materials and methods. There were examined thirty six machinists of mining machines employed at the enterprise for the production of
potash fertilizers with harmful working conditions of class 3.3 (harmful factors — silvinite, dihydrosulfide, industrial noise, general and local
vibration, microclimate, severity of the labour process). The comparison group consists of 32 employees with acceptable working conditions.
Psychodiagnostics were performed using the Stroop test, tests for the level of attention and adequacy of classification and analysis operations,
and measurement of the speed of motor responses.

Results. Employees with long-term work experience under conditions of exposure to production factors exceeding hygienic standards have
lower cognitive function indices than people with normal working conditions. Thus, for workers with work experience of 8 years or more,
the index of flexibility — rigidity of cognitive control was significantly lower by 1.2 times, indices of functional mobility and efficiency
of nervous processes were lower by 1.2 to 1.4 times than for workers who worked in acceptable working conditions. At the same time, the
indices in workers with up to 8 years of work experience employed in harmful and acceptable working conditions were close in value and had
no significant differences. Conducting regular psychophysiological diagnostics can allow diagnosing the onset of cognitive dysfunction by
minimal manifestations and timely carry out preventive measures.

Limitations. The impossibility of conducting test tests if the subjects do not have the skills to work with peripheral devices of a personal
computer (computer keyboard, mouse).

Conclusions. Working in conditions exceeding hygienic standards can lead to the appearance of mild (pre-dement) cognitive impairments, the
severity of which depends on the duration of work associated with exposure to harmful industrial factors.

Keywords: potash industry; underground work experience; cognitive functions, machinists of mining machines, cognitive deficits; psychological
testing, harmful working conditions
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BBenenune

KornutuBHbIE HapyIICHUS SBIISIOTCS. YaCTBIM IPOSIBIICHHU-
€M IOBPEXJICHUN LIEHTPaIbHON HEPBHOW CHUCTEMBI U, CIIENO-
BaTeNIbHO, OTHOCSITCSI K aKTyaJIbHBIM IIPOOJIeMaM COBPEMEHHOM
meauuuHbl. MccnenoBanus mokasaid, 4yTo B Bo3pacte 60—69
JIeT KOTHUTUBHBIC HAPYILIECHUSI BCTPEYAIOTCS y JIECATOM 4acTu
Hacenenus [1]. Yxe B TpynocriocoOHOM Bo3pacTe, HauMHasI C
45 net, HAUMHAIOT NPOSBISTHECS M C TEUYCHHEM BPEMECHHU YCH-
JIMBaThCsl HAPYIICHUS TAMATH, YXyALIeHHEe 00y4aeMOCTH, CHHU-
JKCHUE KOHIIEHTpAalUU BHUMAaHMA, YTO CBHJICTENBCTBYET O J0-
JIEMEHTHBIX KOTHUTUBHBIX HapymleHusax [2, 3]. OnuceiBaeTcs
MOpa)KeHNE HEPBHON CHCTEMBI KaK IPH MPOQECCHOHAIBHBIX
3a00NeBaHUAX, TaK U MpU paboTe B KOHTAKTE€ C BPETHBIMH
NPOU3BOJICTBEHHBIMU (DaKTOpaMK TPOM3BOJCTBEHHOH CPEIbI
(BII®) [4]. BII® mpoBommpyroT pa3BUTHE THHONEPPY3UH B
pa3IMYHBIX BHYTPEHHMX OpraHax opraHusma. lIoHmkxeHHOe
CHaO)KeHNE TKaHEeH TOJOBHOTO MO3ra KHCIIOPOIOM, a TaKKe
MIPSMOE TOKCUYECKOE BO3AEHCTBHE NPUBOAT K IOPAKEHUIO €T0

TKaHEeH ¥ IPOBOLMPYIOT HAPYIIEHHS BBICIINX KOPKOBBIX (DyHK-
IMH, 9TO IPOSBIISIETCS B U3MEHEHHH IICHXO3MOIIMOHAIBHOTO
cTaryca, NOBEJCHUECKUX PEakinii YenoBeka U MOXET NpHBe-
CTH HE TOJBKO K XPOHHUECKOMY CTPECCY, HO M K HECYAaCTHBIM
CJIydasiM Ha TIPOM3BOJCTBE. JuTenbHOe BO3IEHCTBHE MECTHOM
n/mnm o01ieii BUOpauy MpOBOIMPYET MOPaKEeHHE PELICTITOP-
HOTO anmapara BIUIOTh JI0 Pa3BUTHUs BUOPALMOHHOW OOJIE3HU.
IMpu cBs3aHHOM C BHOpalMed NAaTOJOTMHM ONMCAHO 3Ha4H-
TENBHOE YBEIMUYCHHE YHCIa HEBPO3OMOAOOHBIX W aCTCHOHEB-
POTHYECKHX COCTOSIHUMA. 3HAUUTENIbHAS JOJIS JIML, UMEIOIINX
JIAaHHYIO MaTOJIOTMI0, COO0IIaeT 00 yXyALUIeHHH CaMOYyBCTBHS,
HapYIICHUSX CHA, TOJIOBHBIX 001X [5]. Temrrsr Omomormaecko-
TO CTapeHus y JHL, TOABEPKEHHBIX IIyMy W BHOpanu, mpe-
BBIIIAIOT TAKOBBIC B KOHTPOJIBHOU rpymie B 1,14 paza. ¥ 00-
CJIeTyeMBIX BBISBIISIIOTCS HapyIIEHHE SMOLMOHAIBEHOTO (oHa,
cTpaxu W (GoOWH, pa3mApaXUTEIBFHOCTh, alaTHs, ACHPECCHS
[6-9]. YcraHoBneH (haKkT HEraTUBHOIO BIIMSHKS BHOpAlMH Ha
CIOCOOHOCTH 00padaThIBaTh BHEIIHIOW MH(MOpMAIMIO paboT-
HUKaMH, 3aHATHIMU Ha ITOJ3eMHBIX padorax [10].
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Tabauna 1. XapakTepuCTUKH TPYII UCIBITYEMBIX
Table 1. Characteristics of the groups of subjects

Occupational medicine

Mamunuctel 'BM

Drivers of mining excavation machines

PaGoTHUKM aMUHHUCTPATHBHOIO annapara yrnpaBIeHHs
Employees of the administrative office of management

IToxasarens
Index noarpymnmna HabmoneHus | | moxrpynma Habmonenws 11| moarpynma cpaBHenus I | moarpymnma cpaBHenus 11
observation subgroup I observation subgroup II reference subgroup I reference subgroup II
n=16 n=20 n=23 n=9
Cpennuit BO3pacrT, JeT 37,1+4,5 453+73 40,1 £54 49,7 +£6,3
Average age, years
Cpennuii ctaxk paboThl 5614 14,7+3,9 73+2,2 16,8 £4,2

Ha TMPETPHUATHH, JIET
Average work experience
at the enterprise, years

ITo manneiMm H.K. Bo3HeceHCKOro W COaBT., BpeIHBIE
(haKTOpPHI MMOJ3EMHBIX YCIOBUH Tpyla MPHUBOIAT HE TOIBKO K
CYIIECTBEHHOMY MPO(ECCHOHANIBHOMY CTpecCy, HO M K 3Ha-
YUTEIBHBIM HAPYIICHUSIM B PabOTe ICHTPAIbHON HEPBHOU
CHUCTEMBI, U3MCHCHUSM 3MOIMOHAIBFHO-BOJIECBBIX XapaKTepH-
CcTUK JuaHOCTH [11].

I'myOuna 3aneraHus KaaIuHHBIX Py Ha MECTOPOXKICHUIX,
pacmionoxenHbsix B Poccun, coctaBmser 100-500 M, moObraa
MIPOU3BOJUTCS MTOJ3EMHBIM CIIOCOOOM (IIAXTHI) C MCIIONB30-
BaHHEM TOPHBIX BbIeMOUHBIX MammH (I'BM). MammaucTs
I'BM nonBsepeHbI BO3ICHCTBUIO KOMIUIEKCA BPEIHBIX (hak-
TOpOB: IIYM, XUMHUYECKOE 3arpsi3HeHne U BuOpamusa. C yué-
TOM CHHEPTeTHYecKoro 3(pdekra puck pa3BUTHI OTACTBHBIX
KOTHUTUBHBIX HapyLIEHHUH HAa OCHOBE KOMILJIEKCHOTO BO3-
JIEUCTBUS Ha UEHTPAJIbHYIO HEPBHYIO CUCTEMY MOXKET UMETh
TEHCHINIO K YCIICHHUI0. B HacTosmiee BpeMsi 3aBUCHMOCTb
CTENEHN BBIPAXXEHHOCTU JAHHBIX HAPYIICHWH OT MPOIOJ-
KHUTEIBHOCTH PaboThl B KoHTaKTe ¢ BII® m3ydena HemocTa-
TOYHO. DTO 0CcO000 CYIIECTBEHHO IJISi PAHHETO BEISBICHUS
1 MPOMIAKTUKY HAYABHBIX CTAINH KOTHUTHBHBIX HapyIIe-
HUH, T. K. CHI)KCHHE MaMsTH, BHUMAHUSI U CKOPOCTH PEAKIIUU
PpabOTHHKOB, 3aHSITHIX HA COBPEMEHHOM BBICOKOTEXHOJOTHY-
HOM H IIPOU3BOIUTEIFHOM 000pYIOBaHNH, MOKET IPUBECTH K
CHIKEHHIO HaJI&KHOCTHU BBITMOJIHEHUSI MU TEXHOJIOTHUECKIX
onepanui, YTo MOXKET MMPUBECTHU K aBapUsAM U UHIIMJIEHTaM Ha
OTIaCHBIX MPOM3BOJICTBEHHBIX 00BekTax [12, 13].

Henas rcciaenqoBaHus — OICHKA B3aUMOCBSI3H MEXIY U3-
MEHCHHEM KOTHUTUBHBIX ()YHKIUH PAOOTHUKOB MPEANPHSITHS
IO TIPOM3BOJCTBY KATHUHBIX YIOOPEHHA U MPOAOIKUTEIEHO-
CTBIO HX pabOTHI BO BPEIHBIX YCIOBHUIX TPYa.

MaTepl/Ia.]'lbI H METOAbI

O06bexToM 00cnenoBanus siBUINCH 36 MamuHUCTOB | BM
(rpynna HaGmoneHus) 1 32 pabOTHUKA aJMUHHUCTPATUBHOTO
armapara yrnpasieHus (rpynmna cpaBHeHus ). Bce paboTHHKH —
MY>K4MHBI B Bo3pacTe 31-64 roaa, pa3aenéHHble Mo Mpoao-
KHUTEIBHOCTH pabOThI HA MOATPYNIIBL: | — cTaxk MeHee 8 JieT;
IT — crax Gonee 8 JieT, COMOCTABUMEIC IO BO3PACTHOMY MPH-
3HaKy W CTaXy pabOoThI Ha mpeanpusTid (Tadsm. 1).

KpurepueMm BKIIOUEHHS B HCCIEJOBaHHE SABISINCH BO3-
pacT, MyXCKOH Toj, cTax paboTel B KoHTakTe ¢ BIID,
npodeccroHaIbHas MPHHAUIEKHOCTh (MamuHUCTEL [BM,
paOOTHHKH ammapara ynpasieHus). KpurepueM nckimodeHns
13 MCCIIEOBAHMS SBISIIOCH HaJN4YHe Y pabOTHHUKOB 3a00JeBa-
HUI HEPBHON CHCTEMBI, BEIYIIIUX K KOTHUTUBHOMY € (DULIUTY.

Mammnauctet 'BM  umenu BpenHble YyCIOBUSL Tpyda
€ KJIACCOM BPEIHOCTH 3.3; COTNIacHO pe3ynbTaTaM CIelHab-
HOM OLEHKHM YCJIOBHH Tpy/Aa UMEJIOCh BO3AECUCTBUE CHUIIbBU-
HUTA, IUTUAPOCYIb(GUIA, TIPOU3BOACTBEHHOIO IIyMa, o0rmeit
1 JIOKaJTbHON BHOpanuy.

HccnenoBanne KOTHUTHBHBIX (YHKIHMH TMPOBOAMIN
C WCIOJIb30BAHWEM CHCTEMBI IS KOMITBIOTEPH3HPOBaH-
HOW TICUXOJOTHYECKOW auarHocTukm Vienna Testsystem
(Schuhfried GmbH, I'epmanus): oneHka KOTHHTHBHOTO
KOHTPOJISl ¢ ToMonibio Tecta CTpyna, CKOPOCTH CEHCOMO-
TOPHOW pPEaKIUH — PEaKIHOHHOTO TECTa), KOMIIbIOTEp-
Horo kommuiekca «HC-IIcuxoTecT» (OLleHKa yMCTBEHHBIX
orepanuil kiaccupuKanuy ¥ aHajau3a Py IMOMOIIU TecTa
«HcxitoueHne cioB», ypoBHSI BHUMaHHUA — TecTa «Hucio-
BOH KBajapat» [14].

Craructuyeckyo 00pabOTKy BBIOJIHSIIM C HCIOJb-
3oBaHueM nporpammsl SPSS v. 23. Ilpumensuin MeTons
HETapaMeTPUUYECKOl CTaTHCTUKHU. JlaHHBIE IMpPEICTaBICHBI
B BUJI€ MeIUaHbl, 25-r0 U 75-ro nmpoueHtmwien. CpaBHeHHE
KOJIMYECTBEHHBIX IEPEMEHHBIX OCYLIECTBISUIA 10 METOLY
ManHa—YNTHH, Ka4eCTBCHHBIX IEPEMEHHBIX — I10 METOAY
Oumepa. [Ins pacuéra pasmepa BBIOOPKH HCIOJIb30BAJIH
Metoauky K.A. OTaenbHOBOW JUisl COOTBETCTBUSI IIEPBOMY
YPOBHIO TOYHOCTH «IIMJIOTHOE HCCIEI0BaHUE» IPU YPOBHE
3HaunMoctu p < 0,05 [15].

Pe3yabTarsl

[Ipu npoBenennu Tecta CTpyna B HOATPYTIIE HAOTIOACHUS
I u noarpynne cpaBuenus I 3HaueHus nokasareneil «Bpems
peakuuu 4reHus» 1 «Bpems peakuy Ha3pIBaHUSD TOCTOBEP-
HO HE pa3NMYaNCh, B MoArpymnmne Hadmronerns 11 mokasare-
71 OBUTM TOCTOBEPHO BHIIIE, YeM B HOATpyMIe cpaBHeHuUs 11
(Tada. 2). Jlannele pasnuuust B noarpymnne Haomonenus 11
n noarpynne cpaBHeHus I coxpassamuch npu n00aBICHUN
uHTEepdepeHnnoHHor0 yeaous (p = 0,05).

JlaHHBIE PEaKIIMOHHOTO TECTa MOKa3alu YUIMHEHUE Cpel-
HEro BPEMEHHU peaknud y pabOTHHKOB MOATPYHITEI HaOIo-
nerns 11 otHOCcHTEeNBEHO moATpymel cpaBHeHHA 11 (Tadud. 3).
CreneHp pacceuBaHMSA BPEMEHU PEaKIUU y paOOTHUKOB MOJ-
rpynsl Habmonenus 11 B 1,4 pa3a npeBocxoania mokasareib
B moarpynme cpasHeHus 11 (p = 0,04).

IIpu omenke ocymiecTBiIeHUsS (QyHKIUN KiIacCHPUKAIIH
U aHanu3a 1o Tecty «lckiitoueHue cioB» BBISBICHO JTOCTO-
BEPHO MEHbIIIee KOJMYECTBO BEPHBIX PEIICHHUH B IpyIIe Ha-
omonenus (Tadu. 4).

Ouenka AuHaMUKK (YHKIUH B 3aBUCHMOCTH OT CTa-
»Ka paboThl MoKasana, YTo €CJIM B MOATPYIIE HaOIIONeHUS
I umenucy OGnM3KWME 3HAUCHMS BEPHBIX PEIICHWH K JaHHBIM
B moArpymnme cpaBHeHus I, To B moarpynmne Habmonenus 11
HaOJoanach TeHJICHIMS K YMEHbIIeHUIo B 1,2 pasa Konuue-
CTBa BEpPHBIX PEIICHHUH 110 OTHOLICHHUIO K ITOATPYIIIIE CPaBHE-
aus I (Tada. 5).

OreHKa BHUMaHUS BbISIBUJIA JOCTOBEPHO MEHbIIIEE KOJIU-
YEeCTBO BEPHBIX PEUICHUH B rpymie HaOMIOAeHUs IpH OOJb-
IeM KOJIMYECTBE ITPOMax0B, B TPYIIIE CPaBHEHHS BCe paboT-
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Tabauua 2. Pesynerarel Tecta CTpyna y o0cie1oBaHHbIX paboTHUKOB, Me (25; 75)
Table 2. Results of the STROOP test in the surveyed workers, Me (25; 75)
[Moarpymnma [Moarpynmna [Moarpymnmna [Moarpynna
TlanHbic TecTa HaOmroneHus [ HaOmoneHus 11 cpaBHeHus | cpaBHeHus 11
Observation Observation Reference Reference 2 Pu
Test data
subgroup I subgroup II subgroup I subgroup 11
n=16 n=20 n=23 n=9
Bpewmst peakuuu urenus, ¢ 0,82 (0,75; 0,88) 0,86 (0,76; 0,91) 0,78 (0,73; 0,86) 0,70 (0,67; 0,79) 0,44 0,02
Reading response time, sec
Bpemst peakuuy Ha3bIBaHUS, C 0,74 (0,70; 0,79) 0,79 (0,68; 0,85) 0,71 (0,66; 0,77) 0,62 (0,57, 0,76) 0,35 0,02
Naming response time, sec
Wnrepdpepenuronnsie ycnosust 0,98 (0,92; 1,05) 1,00 (0,87; 1,12) 0,90 (0,86; 1,04) 0,84 (0,78; 0,92) 0,17 0,05
BpeMsi peaKkliy YTCHHS, C
Interference conditions reading
response time, sec
Nurepdepennmonnsie yenosust 0,82 (0,79; 0,88) 0,89 (0,78; 1,05) 0,78 (0,72; 0,93) 0,74 (0,72; 0,83) 0,11 0,05
BpeMsi peaKluy Ha3bIBaHHUS, C
Interference conditions naming
response time, sec
IIpumedanue. 3nech U B Tabn. 3, 5, 7: p; — NOCTOBEPHOCTh PA3IHYUi MOArPYNIbl HaOMIOACHHUS | ¥ MONrpYNIBl cpaBHEHHS I;
Py — OOCTOBEPHOCTDH paznuuMii moarpynmnsl Hadmonenus 11 u moarpynmns! cpaBHeHus 1.
Note. Here and in the Tables 3, 5, 7: p, — reliability of differences between observation subgroup I and comparison subgroup I;
py — reliability of differences between observation subgroup II and comparison subgroup II.
Taoauna 3. Pesynsrarel peakiioHHoro tecta, Me (25; 75)
Table 3. Response test results, Me (25; 75)
Ilonrpynmna [Tonrpymnmna [oarpymnmna Ilonrpynmna
JlanHbie TecTa HaOmoneHust [ Haomonenus 11 cpaBHeHus I cpaBHeHus 11
Observation Observation Reference Reference )2 P
Test data
subgroup I subgroup 11 subgroup | subgroup II
n=16 n=20 n=23 n=9
Bpems peakuuu, Mc 424 (390,0; 506,5) 494 (435; 567) 475 (440; 510) 427 (411; 435) 0,15 0,02
Response time, msec
CreneHb pacCeuBaHUS BPEMEHU 50 (40,5; 62,5) 62 (47;78) 61 (49; 66) 42 (40; 57) 0,11 0,04
pEaKIuH, MC
Degree of dispersion of response
time, msec
Tadnuua 4. Anann3 qaHHBIX TecTa «VICKITfo9eHne coB» y pabOTHUKOB
Table 4. Analysis of the data of the "Exclusion of words" test for employees
Jlanmbie Tecta Ipyrma H%?.6JI}OI[€HI/I}I I'pyrna cpaBHenms
T Monitoring group Comparison group P
est data - -
n=36 n=731
KonuectBo BepHBIX pemenuii, Me (25; 75) 13,5 (12; 15) 15 (13; 16) 0,03
The number of correct decisions, Me (25; 75)
Hwuskuit ypoBeHb QyHKIMI KiIaccH(DUKALUK 1 aHANu3a, % 6,5 0,09
Low level of classification and analysis functions, %
Tabauua 5. Ananus qaHHbix Tecta «ckiarouenue cinosy, Me (25; 75)
Table 5. Analysis of the data of the "Exclusion of words" test, Me (25; 75)
IToarpynmna [Toarpynmna [oarpynna Ioarpymnna
TlanHbie TecTa HaOmroneHus [ HaGmonenwus 11 cpaBHeHus | cpaBHeHus 11
Observation Observation Reference Reference )2 Pu
Test data
subgroup | subgroup 11 subgroup | subgroup II
n=16 n=20 n=23 n=9
KonmuecTBo BepHBIX pemieHuit 14 (12; 15) 13 (12; 15) 14 (13,0; 15,5) 15 (14; 16) 0,16 0,10

The number of correct decisions
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Tab6auua 6. Jlanubeix Tecta «UncmoBoi KBaapaT)
Table 6. Numerical square test data

Jlannble Tecta

I'pynna HaGnmroneHust
Monitoring group

I'pynna cpaBHeHUS
Comparison group

Test data n=36 n=31
KommuectBo BepHBIX peuienuit, Me (25; 75) 11 (65 13) 13 (11; 14) 0,004
The number of correct decisions, Me (25; 75)
KommuectBo mpomaxos | Number of misses 8,5 (6,0; 11,5) 6(4;7) 0,003
Ioumxennoe BHuManue, % | Reduced attention, % 22,2 0 0,005
Tabauua 7. AHaM3 mokasareneil BHUMaHus y paboTHUKOB, Me (25; 75)
Table 7. Analysis of attention indices in employees, Me (25; 75)
Ilonrpynmna [lonrpynmna [oarpymnna ITonrpynmna
JlaHHbIe TecTa HaOmonenus | Habronenwus 11 cpaBHeHus | cpaBHeHus 11
c¢ Observation Observation Reference Reference )2 Pu
Test data
subgroup I subgroup 11 subgroup | subgroup II
n=16 n=20 n=23 n=9
KonmyecTBo BEpHBIX penIcHUi 11 (6; 13) 10 (5; 12) 13 (11; 13) 12,5 (11; 14) 0,15 0,03
The number of correct decisions
KomnmyecTBo mpomaxos 8 (5;10) 9(7;13) 6(4;9) 4 (4,0; 5,5) 0,43 0,002

Number of misses

HUKH UMEITH CPEAHUI M BBICOKUH YPOBHU BHUMAHWS, B TPYIIIE
HaOJIIO/IeHNs] HU3KUH YPOBEHb PacIpe/eNIeHUs 1 IepeKIoe-
HUS BHUMaHUS 011y 22,2% o0cnenoBaHHBIX (Ta0d. 6).

VY craxxupoBaHHBIX paOOTHHKOB (TIOATrPYIIa HAOIIOACHUS
II) konm4ecTBO BEpHBIX peNICHUH OBIJIO JOCTOBEPHO MEHBILIEE
pu OOJNBIIEM KOJTHYECTBE TPOMAaxoB (TaduI. 7).

Obcy:xnenue

KorunTtruBHBIC HapyIIEHUS] MOTYT BO3HHKATh O] BIUSHU-
€M pa3INYHBIX NPOM3BOACTBEHHBIX (DAKTOPOB, BKIIOYAS XHU-
MUYECKHE BEUIECTBa, ITyM U BUOPAIHIO.

CylIecTBYIOT HCCIIEJOBaHUS, TTOCBALIEHHBIE BIMSHHUIO
BII® Ha 3m0poBBe mMHOnei, paboTaoniX B MOA3EMHBIX YCIIO-
Busix. Hanpumep, O.10. YcTrHOBa ¢ KoJuieraMu 0OHapy KHITH
NIPU3HAKH KOTHUTHBHO-MHECTHYECKHX HapyUIEHHH y TOpHO-
pabounx, monBepxkeHHBIX Bo3aeiicTBuio BII® [16]. I.B. Ky-
pEHKOBa U coaBT. oTMevanu, yTo BII® nonzemMHbIX ycioBuil
TpyAa MOTYT BBI3bIBaTh HAPYIIEHHsI B paboTe IEHTPAIbHON
HEpBHOH cHCTEMBI M NpodeccnoHalbHbIN cTpece [17]. B ka-
YEeCTBE NMEPCHEKTUBHBIX METOAOB PaHHEH JHMArHOCTHUKHU KOT-
HUTHBHBIX HapymeHuit O.1. [lleBueHKO U COABT. peJIaraioT
UCIIONIb30BaHKe OaTaped TEeCTOB, CHEUU(PHUYHBIX JUIs Opaxe-
HUS pa3IMYHBIX 30H TOJIOBHOTO Mo3ra [18].

B nHamem wnccrienoBaHud y paOOTHHUKOB, B T€UEHHE JUIH-
TEJIFHOTO BPEMEHH KOHTAKTHUPYIOMIUX ¢ KoMiuiekcom BIID,
HU3KHE 3HAYE€HHsS YPOBHS BHHMAHUS 3apETHCTPUPOBAHBI y
22,2% WCHBITYEMBIX, CKOPOCTh U 3(P(HEeKTHBHOCTh ICHUXU-
YeCKHUX TpolleccoB cHmkeHa B 1,2—1,4 pasza, a mokazarenu
aJIalTHBHOTO M TMOKOro moBeneHuss — B 1,2 pasza mo cpas-

HEHUIO C JIIOIbMH, Pa0OTaIOMIMMHU B HOPMAJIBHBIX YCJIOBHSIX
Tpyna. [Ipumenenne ncuxo(U3MOIOrHYECKOTO TECTHPOBAHUS
MIO3BOJISICT BBIABIATH PaOOTHUKOB C Ha4albHBIMU OTKJIOHE-
HHUSIMU MCIIOJIHUTEJIBHBIX (DYHKUUHA JUIsi MPOBEACHHS IPO-
(heccroHANBEHOHN IKCTIEPTH3BI U KOPPEKTHPOBKHU IICUXO(PHU3HO-
JIOTHYECKOTO COCTOSTHHSI.

Oczpanuuenue ucciedosanus: HEBOSMOKHOCTh IHPOBEIe-
HHS TECTOBBIX HCIBITAHUH B CIy4ae, €CJIM HCIBITyeMble HE
HMEIOT HaBBIKOB PaboThl C MepU(EepUiHBIMU YCTPOHCTBAME
[IEPCOHAIHOTO KOMIIBIOTEpa (KOMIIBIOTEPHBIE KJaBHATYpa,
«MBIIIBY).

3akiaouenue

YV mMamunauctoB 'BM, nonBepKeHHbIX JUIMTEIbHOMY BO3-
nercTBuio komruiekca BII®D, BbIsSBIsSETCS CHUKEHHE KOTHH-
TUBHBIX (PYHKIHH, YXyAIIeHHe (PyHKIIMOHAIEHOTO COCTOSHHS
[EHTPAJIbHOW HEPBHOW CHCTEMBI, HNCHXO(PH3UOIOTHICCKIX
napaMeTpoB (DYHKIIMOHUPOBAHUSI FOJIOBHOTO MO3Ta.

Y paboTHHKOB, HMEIOIIHX MTPOIOIHKATEIEHBINA CTax pabo-
THI (Oonee § met) B KoHTakTe ¢ BIID, mokasarenn ckopocTn
CJIOKHOW CEHCOMOTOPHOU pPEakIluH, aJalTHBHOTO U THOKOTO
MOBEJCHHS, YPOBHA BHUMAaHMs JOCTOBepHO B 1,2—1,4 pasa
HIKE, YeM Y paOOTHHUKOB TPYIIIBI CPaBHEHUS, HE KOHTAKTH-
pyromux ¢ BII®. Y paGOTHUKOB C MaJIbIM CTaXeM PabOoTHI MO-
JOOHBIE pa3Inyus OTCYTCTBYIOT.

Hcnonp3oBaHue MCUXOPU3NOIOTHISCKOTO TECTHPOBAHUS
TIO3BOJISIET BEISBIIATH PAHHUE ATAITBI KOTHUTHBHOTO CHIKCHUS
y CTQXKMPOBaHHBIX PAOOTHUKOB JUIsl Pa3pabOTKH MepcoHupu-
[MPOBAHHEIX MPOTPaMM peaOMITHTAIUH.

JUTEPATVYPA

1.  Mxwurapsu D.A., Bopo6seBa H.M., Tkauera O.H., Kotosckas }0.B.,
KobGepckas H.H., Cenesnesa E.B. u nap. PacnpocrpaHeHHOCTH
KOTHUTUBHBIX HAPYIICHUH M HMX acCOLMALMs C COLUAIBHO-IKO-
HOMHYECKUMH, IeMOTpapUYecCKUMH M aHTPOIMOMETPHYSCKHUMU
(hakTOpaMM M repHaTpUYECKHMMH CHHAPOMAaMH Yy JIMII crapiue 65
JIeT: TaHHBIE POCCHICKOTO 3IMHIEMHOIOTHYECKOrO HCCIICIOBAHNUS
OBKAJIUIIT. Hesponocus, meuponcuxuampus, ncuxocomamuxd.
2022; 14(3): 44-53. https://doi.org/10.14412/2074-2711-2022-3-44-53
https://elibrary.ru/kdzbvg

2. SIxuo H.H., Kobepckas H.H., 3axapos B.B., I'putuuna JI.A., JIok-
muHa A.b., Mxurapsn D.A. u ap. Bausnue Bospacra, KOMOp-
OMIHBIX CEpACYHO-COCYIMCTHIX W 3MOLMOHAIBHBIX (AKTOPOB
Ha JErkoe KOTHUTHUBHOE CHU)XXCHHE B CPEJIHEM, IOXHIOM H
crapueckoMm Bo3spacte. Heeporozuueckuii acypuan. 2018; 23(6):
309-15. https://doi.org/10.18821/1560-9545-2018-23-6-309-315
https://elibrary.ru/ytonrz

3. SIxno H.H., Ko6epckas H.H., 3axapos B.B., I'pummna JI.A., Jlok-
mmHa A.B., Mxutapsa D.A. u ap. «I[Ipexymepenusbie» (CyObek-



3npaBooxpanenue Poccuiickoit @enepaunu. 2024; 68(6): 526532

OpuruHanbHas cTaTbs. https://doi.org/10.47470/0044-197X-2024-68-6-526-532

531

MenuuuHa Tpyna

TUBHBIC W JIETKHWE) KOTHUTHBHBIC paccTpoicTBa. Hesponozuueckuil
arcypran. 2017; 22(4): 198-204. https://elibrary.ru/zgixar

exposed to chronic noise. J. UOEH. 2019; 41(4): 375-85.
https://doi.org/10.7888/juoeh.41.375

oa u npomvuunennas sxonoeus. 2019; 59(9): 589-90. https://doi.
org/10.31089/1026-9428-2019-59-9-589-590 https://elibrary.ru/upgklu

Tumamesa I'.B., Axmermmna B.T., Peruna D.®., Xapuzosa A.C. 12. HoBoxwuiosa A.A., I'epereit A.M., Mepkynosa A.I'. OcobeHHOCTH
OreHka OHONOTMYECKOTO BO3pacTa y pabOTHHKOB, 3aHSTBIX BO HCCIIeOBaHUs MPO(ECCHOHATBHOIO YTOMJICHHS B (DHU3HOJIOTHU
BpEIHBIX YCIOBUSX Tpyaa. Meouyuna mpyoa u sK0102Us 4eno8exd. Tpyna. Meduyuna mpyoa u npomviuinennasn sxonroeus. 2022; 62(4):
2017; 57(4): 52-8. https://elibrary.ru/orxfcn 238-46. https://doi.org/10.31089/1026-9428-2022-62-4-238-246
Kynemosa M.B., TlankoB B.A. Tlcuxonoruueckue 0COOCHHOCTH https://elibrary.ru/vetkwx
MAIMEHTOB C BUOPALMOHHOI OO0JIE3HPIO B MOCTKOHTAKTHOM MEpH- 13. Bummnesckas H.JI., Ilmaxoma JI.B., Ilonemusk II., Bepnatux A.
one. Meduyuna mpyoa u npomwiuinennas sxonoeus. 2019; 59(5): OrneHKa COYETaHHOTO BIMSAHHSA (D)aKTOPOB MAalOW WHTCHCHBHOCTH
278-83. https://doi.org/10.31089/1026-9428-2019-59-5-278-283 MIPOU3BOCTBEHHOW CPe/Ibl M TPYAOBOTO Tpoliecca Ha paboTocmoco0-
https://elibrary.ru/zipaux HOCTh U OIIMOOYHOCTh JCHCTBUH ONEPaTOPOB BBICOKOTEXHOIOIMY-
Grenzebach J., Romanus E. Quantifying the effect of noise HBIX 3HEPreTUYECKUX KOMIUIEKCOB. Becmuux Ilepmckozo nayuo-
on cognitive processes: a review of psychophysiological HAbHO20 UCCIe008AMENbCKO20 NOIUMEXHUYECKO20 YHUBepcumemd.
correlates of workload. Noise Health. 2022; 24(115): 199-214. Teonozus. Hegpmezazoseoe u 2opnoe deno. 2017; 16(2): 183-90.
https://doi.org/10.4103/nah.nah_34 22 https://doi.org/10.15593/2224-9923/2017.2.9 https://elibrary.ru/ytoheb
Alimohammadi 1., Kanrash F.A., Abolghasemi J., Vosoughi S., 14. Hlamape B.b., Tumuenko A.B., llIBbimuenko B.H. Ipakmuueckas
Rahmani K., Chalak M.H. Relationship between noise annoyance and ncuxonoeus. Mncmpymenmapuii. Pocros-Ha-Jlony: ®enuxc; 2004.
cognitive performance in automotive workers exposed to chronic noise. https://elibrary.ru/qxisjp
J. UOEH. 2019; 41(4): 375-85. https://doi.org/10.7888/juoeh.41.375 15. HapxeBumu A.H., Bunorpagos K.A. MeTons! ompenenceHus Mu-
Tzivian L., Soppa V., Winkler A., Hennig F., Weimar C., Moebus S., HUMaJIbHO HEOOXOAMMOro oObeMa BBIOOPKH B MEIUIIMHCKHX
et al. Heinz Nixdorf Recall study group. The role of depressive uccnenoBanusx. Coyuanvubie acnekmvl 300p0Bbs HACENEHUS.
symptoms within the association of long-term exposure to indoor 2019; (6): 10. https://doi.org/10.21045/2071-5021-2019-65-6-10
and outdoor traffic noise and cognitive function — Results from the https://elibrary.ru/mrapst
Heinz Nixdorf Recall study. Int. J. Hyg. Environ. Health. 2020; 230: 16. Ycrunoa O.10., Kocrapes B.I'., Anekcees B.B., Bnacosa E.M.,
113570. https://doi.org/10.1016/j.ijheh.2020.113570 Hocos A.E., 3aiineB A.B. n np. BuusHue ycinoBuii Tpyga Ha
XKosuepuyk E.B., Byxtuspos U.B., Xatun J1.E., MockoBenko A.B., (byHKIMOHATBHOE COCTOSIHUE OpTraHM3Ma PaOOTHUKOB, 3aHSTBHIX Ha
Cepukos B.B., 3akpeBckas A.A. TpeBoKHO-/IEIPECCHBHAS CUMIITO- J100bI9e He(TH TEPMOLIAXTHBIM CHOCO0OM. [ ueuena u canumapusi.
MaTHKa y OOJIbHBIX B KJIMHHKE MPOGECCHOHATBHBIX 3a00JICBaHUIA. 2020; 99(11): 1222-9. https://doi.org/10.47470/0016-9900-2020-
Meouyuna mpyoa u npomeiutnennas sxonozus. 2020; 60(2): 74-80. 99-11-1222-1229 https://elibrary.ru/xtzdoc
https://elibrary.ru/lavffc https://doi.org/10.31089/1026-9428-2020- 17. Kypenkora I'.B., Jlememenckass E.Il. ['uruenundeckas xapakrepu-
60-2-74-80 CTHKA YCIOBHH TpyZJa B MOA3EMHBIX COOPY)KEHHUSIX M MX BIMSHHE
. Bmacosa E.M., AnekceeB B.b., IlnanuukoB /.M., TuynoBa M.I., Ha 370pOBbE PAOOTHHUKOB. BalKanIbCKUll MEOUYUHCKULL JHCYPHAIL.
VYxa6oB B.M. OneHka n3MeHeHHs pyHKIMOHATIBHBIX HAPYIICHUH 2015; 136(5): 98-105. https://doi.org/10.57256/2949-0715-2015-5
y pabOTHHKOB, 3aHSATBIX Ha MOJ3EMHBIX TOPHBIX paboTax, s https://elibrary.ru/vmgigb
IIPOTHO3UPOBAHUS NPOPECCHOHANEHOTO PHCKA 3J0POBBI0. 300- 18. IlleBuenko O.W., Jlaxman O.JI. Hefiporcuxonornueckue KpUTepHu
posve HaceneHus u cpeda obumanus — 3HuCO. 2015; (12): 22-5. JIMaTHOCTUKM KOTHUTHBHBIX HApyIIEHWH y MAalHMeHTOB C Npo-
https://elibrary.ru/vbevsj (ecCHOHANBHBIME 3200JICBAHUSAMY OT BO3ACHCTBHS (DH3UUECKHX
. Bosnecencknit HK., TlapamonoBa C.B., Cemmuun A.JL. Ilcuxose- takropoB. Acta Biomedica Scientifica. 2022; 7(5-2): 164-72.
TeTaTUBHBII CTATyC IMOA3EMHBIX TOpHOpabounx. Meduyuna mpy- https://doi.org/10.29413/ABS.2022-7.5-2.17 https://elibrary.ru/zqttug
REFERENCES
Mkhitaryan E.A., Vorobieva N.M., Tkacheva O.N., Kotovskaya Yu.V., 8. Tzivian L., Soppa V., Winkler A., Hennig F., Weimar C., Moebus S.,
Koberskaya N.N., Selezneva E.V., et al. The prevalence of cognitive et al. Heinz Nixdorf Recall study group. The role of depressive
impairment and their association with socioeconomic, demographic symptoms within the association of long-term exposure to indoor
and anthropometric factors and geriatric syndromes in people and outdoor traffic noise and cognitive function — Results from the
over 65 years of age: data from the Russian epidemiological study Heinz Nixdorf Recall study. Int. J. Hyg. Environ. Health. 2020; 230:
EVKALIPT. Nevrologiya, neiropsikhiatriya, psikhosomatika. 2022; 113570. https://doi.org/10.1016/j.ijheh.2020.113570
14(3): 44-53. https://doi.org/10.14412/2074-2711-2022-3-44-53 9. Zhovnerchuk E.V., Bukhtiyarov 1.V., Khatin D.E., Moskovenko A.V.,
https://elibrary.ru/kdzbvg (in Russian) Serikov V.V., Zakrevskaya A.A. Anxiety-depressive symptoms in
Yakhno N.N., Koberskaya N.N., Zakharov V.V., Grishina D.A., patients in the clinic of occupational diseases. Meditsina truda i
Lokshina A.B., Mkhitaryan Ye.A., et al. The influence of age, promyshlennaya ehkologiya. 2020; 60(2): 74-80. https://elibrary.ru/
comorbide cardiovascular and emotional factors on subtle cognitive lavffc https://doi.org/10.31089/1026-9428-2020-60-2-74-80 (in Russian)
decline in average, elderly and old age. Nevrologicheskii zhurnal. 10. Vlasova E.M., Alekseev V.B., Shlyapnikov D.M., Tiunova M.I.,
2018; 23(6): 309-15. https://doi.org/10.18821/1560-9545-2018-23- Ukhabov V.M. The change in functional disorders among workers
6-309-315 https://elibrary.ru/ytonrz (in Russian) in underground mining conditions for occupational health risk
Yakhno N.N., Koberskaya N. N., Zakharov V.V., Grishina D.A., prognozing. Zdorov’e naseleniya i sreda obitaniya — ZNISO. 2015;
Lokshina A.B., Mkhitaryan Ye.A., et al. «Premeditated» (subjective (12): 22-5. https://elibrary.ru/vbevsj (in Russian)
and mild) cognitive disorders. Nevrologicheskii zhurnal. 2017, 11. Voznesensky N.K., Paramonova S.V., Sedinin A.L. Psychovegetative
22(4): 198-204. https://elibrary.ru/zgixar (in Russian) status of underground miners. Meditsina truda i promyshlennaya
Timasheva G.V., Akhmetshina V.T., Repina Ye.F., Khafizova A.S. ehkologiya. 2019; 59(9): 589-90. https://doi.org/10.31089/1026-
Assessment of the biological age of workers engaged in hazardous 9428-2019-59-9-589-590 https://elibrary.ru/upgklu (in Russian)
working conditions. Meditsina truda i ekologiya cheloveka. 2017, 12. Novozhilova A.A., Geregei A.M., Merkulova A.G. Features of
57(4): 52-8. https://elibrary.ru/orxfen (in Russian) studying occupational fatigue in labor physiology (literature
Kuleshova M.V., Pankov V.A. Psychological features of patients review). Meditsina truda i promyshlennaya ehkologiya. 2022;
with vibration disease in the post-contact period. Meditsina truda 62(4): 238-46. https://doi.org/10.31089/1026-9428-2022-62-4-238-246
i promyshlennaya ekologiya. 2019; 59(5): 278-83. https://doi. https://elibrary.ru/vetkwx (in Russian)
org/10.31089/1026-9428-2019-59-5-278-283 https://elibrary.ru/zipaux 13. Vishnevskaia N.L., Plakhova L.V., Polednak P., Bernatic A.
(in Russian) Evaluation of joint effect of factors of small intensity of production
Grenzebach J., Romanus E. Quantifying the effect of noise environment and labor process on work ability and error of action
on cognitive processes: a review of psychophysiological of operators of high-tech energy complexes. Vestnik Permskogo
correlates of workload. Noise Health. 2022; 24(115): 199-214. natsional 'nogo issledovatel’skogo politekhnicheskogo universiteta.
https://doi.org/10.4103/nah.nah_34 22 Geologiya. Neftegazovoe i gornoe delo. 2017; 16(2): 183-90. https://
Alimohammadi 1., Kanrash F.A., Abolghasemi J., Vosoughi S., doi.org/10.15593/2224-9923/2017.2.9 https://elibrary.ru/ytoheb
Rahmani K., Chalak M.H. Relationship between noise (in Russian)
annoyance and cognitive performance in automotive workers 14. Shapar V.B., Timchenko A.V., Shvydchenko V.N. Practical

Psychology. The Toolkit [Prakticheskaya psikhologiya. Instrumentarii].
Rostov-na-Donu: Feniks; 2004. https://elibrary.ru/qxisjp



532

Health Care of the Russian Federation. 2024; 68(6): 526-532
Original article. https://doi.org/10.47470/0044-197X-2024-68-6-526-532

15. Narkevich A.N., Vinogradov K.A. Methods for determining the
minimum required sample size in medical research. Sotsial nye
aspekty zdorov’ya naseleniya. 2019; (6): 10. https://doi.
org/10.21045/2071-5021-2019-65-6-10 https://elibrary.ru/mrapst

16. Ustinova O.Yu., Kostarev V.G., Alekseev V.B., Vlasova E.M.,
Nosov A.E., Zaitsev A.V., et al. The impact of working conditions
on the functional state of employes in thermoshaft oil production.
Gigiena i Sanitaria (Hygiene and Sanitation, Russian journal).
2020; 99(11): 1222-9. https://doi.org/10.47470/0016-9900-2020-
99-11-1222-1229 https://elibrary.ru/xtzdoc (in Russian)

Hudopmanus 06 aBTopax

Cagunkos Makcum Anamonveguy, Bpad HyHKIHNOHAIBHON JUATHOCTUKH OTIEICHHSL
(yHKUMOHANBHOI 1 TydeBoil quarHocTuky «PHI Menuko-npoQmIakTHIeCKnX Tex-
HOJIOTUH YNpaBIICHUS PUCKAMU 310pOBbI0 HacesneHus» PocnorpeOHanzopa, 614045,
[Tepmb, Poccus. E-mail: msavinkov@gmail.com

Hocos Anexcandp Eseenveguy, KaHH. MeJl. HayK, 3aB. OTAeNeHUEM (YHKIHOHAIBHOI
u nmyuesoil juarHoctuku OI'BY «DHI[ Memuko-npouIakTHIeCKHX TEXHOIOTUI
YIpaBleHHs PUCKaMH 3I0pOBBI0 HaceneHmsn» PocrmorpeOHan3opa, 614045, Ilepms,
Poccust. E-mail: nosov@ferisk.ru

Kocmapes Bumanuii I'ennadvesuu, Kauj. Mell. HayK, pyKoBoguTelb Yrpasinenus de-
JIepalIbHON CITyObI 10 Haa30py B cepe 3aluThl IpaB noTpeduTeneil u Onaronomy-
9Hs 4eNoBeKa, NIABHBIH TocyIapCTBEHHBIN CaHUTApHEIH Bpad o [lepmckomy kparo,
614016, ITepmsb, Poccus

Lepbakos Anexcandp Anexceeguy, Bpad (yHKIMOHATBHON THATHOCTHKHU OT/ICICHUS
¢ynkuroHanbHOI 1 nyyeBoit auarsoctikn PI'BY «®HII mexuko-npodumakruye-
CKHX TEXHOJIOTHil YIPABICHH PUCKaMH 30pOBbIO HacelqeHus» PocrorpebHan3opa,
614045, Tlepmb, Pocenst. E-mail: alexander.shcherbakov.official @gmail.com

Yemunosa Onvea FOpvesna, TOKTOp MeJI. HayK, Ipodeccop, 3aM. THPEKTopa Mo KIIH-
Hdeckoil pabore ®BYH «PHI] Mennko-npoQHakTHIecKuX TeXHOJOTUI yIpaBie-
HHUS PUCKaMH 3/10pOBbi0 HaceneHus» Pocrorpebnanzopa, 614045, Ilepms, Poccus.
E-mail: ustinova@ferisk.ru

Occupational medicine

17. Kurenkova G.V., Lemeshevskaya E.P. Hygienic characteristics
of working conditions in underground structures and their impact
on the health of workers. Baikal’skii meditsinskii zhurnal. 2015;
136(5): 98-105. https://doi.org/10.57256/2949-0715-2015-5
https://elibrary.ru/vmgigb (in Russian)

18. Shevchenko O.I., Lakhman O.L. Neuropsychological criteria for
diagnosing cognitive impairment in patients with occupational
diseases caused by physical factors. Acta Biomedica Scientifica.
2022; 7(5-2): 164-72. https://doi.org/10.29413/ABS.2022-7.5-2.17
https://elibrary.ru/zqttug (in Russian)

Information about the authors

Maksim A. Savinkov, doctor of functional diagnostics at the Department of Functional
and Radiation Diagnostics, Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies, Perm, 614045, Russian Federation,
https://orcid.org/0000-0001-5776-8182 E-mail: msavinkov@gmail.com

Aleksandr E. Nosov, PhD (Medicine), Head of the Department of Functional
and Radiation Diagnostics, Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies, Perm, 614045, Russian Federation,
https://orcid.org/0000-0003-0539-569X E-mail: nosov@ferisk.ru

Vitalij G. Kostarev, PhD (Medicine) Medical Sciences, Head of the of Regional Office
of the Federal Service for Supervision of Consumer Rights Protection and Human
Welfare, Chief State Sanitary Doctor of the Perm Krai, Perm, 614016, Russian
Federation, https://orcid.org/0000-0001-5135-8385

Aleksandr A. Shcherbakov, doctor of functional diagnostics of the Department of
Functional and Radiation Diagnostics, Federal Scientific Center for Medical and
Preventive Health Risk Management Technologies, Perm, 614045, Russian Federation,
https://orcid.org/0000-0001-8351-6560 E-mail: alexander.shcherbakov.official @gmail.com
Olga Yu. Ustinova, DSc (Medicine), Professor, Deputy Director for Clinical Work,
Federal Scientific Center for Medical and Preventive Health Risk Management
Technologies, Perm, 614045, Russian Federation, https:/orcid.org/0000-0002-9916-5491
E-mail: ustinova@ferisk.ru




