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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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B.T. Uakhitova'”, L.I. Ramatullaeva', M.K. Imangazin?,
M.M. Taizhigitova?, R.U. Uakhitov?

'South Kazakhstan University named after M. Auezova,
Shymkent, Kazakhstan;
2Aktobe Regional University named after K. Zhubanov, Aktobe, Kazakhstan.
E-mail: Uakhitova BT@mail.ru

ANALYSIS OF INJURIES AND PSYCHOLOGICAL RESEARCHES
OF WORKERS IN THE MELTING SHOPS OF THE AKTUBINSK
FERRALOYS PLANT

Abstract. The purpose of the study is to increase the level of labor safety
based on the developed criteria for the professional selection of personnel for
hazardous professions in ferroalloy shops.

Based on a review of literary sources, the article shows that the main causes
of injury at metallurgical enterprises are divided by factors into 3 groups:
technical; organizational and psychophysiological. It is shown that the issues
of studying injuries at ferroalloy plants of ferrous metallurgy have not been
sufficiently studied. The information given in these works, from a scientific
point of view, indicates the need for a more detailed analysis and study of the
forms of manifestation of personal factors in subjects to reduce the degree of risk
when performing production operations. The insignificant level of influence of
the performers’ competence on industrial injuries testifies to another established
principle of personnel selection at industrial enterprises, based on the preference
for professional training and work experience.

The article analyzes injuries in the smelting shops of the Aktobe Ferroalloy
Plant for the period from 2012 to 2020. Using the statistical method and the
method of Jan Strelyu, it was determined that the most dangerous professions in
the smelting shops of AZF during the study period were ferroalloy smelters 26%
and locksmiths - repairmen 20%. These two professions account for almost half of
all injured people (47%). According to the results of the study, it was found that the
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most dangerous age of the injured is 40 years and above. In general, this group of
workers accounts for 50%, i.e. half of all injured workers. According to the results
of testing according to the Jan Strelau method, a tendency towards injuries was
revealed on average in 12% of all tested workers. Based on the results of the study,
it was recommended that people who are predisposed to injuries by a special factor
should be transferred to less hazardous professions and jobs.

Key words: traumatism; accident; labor protection, hazard forecast, risk,
hazardous professions.

B.T. Yaxurtosa', JL.LU. Pamaryinaesa', M.K.Umanrasun?,
ML.M. Taiizkururosa?, P.Y. Yaxurtos?

'Onrycrik Kazakcran yausepcuteti.M. Oye3oB, [lIsiMkenT, Kazakcran;
2Akre0e eHipaik yuusepcuteti K. XXybanos, Akrebe, KazakcraH.
E-mail: Uakhitova BT@mail.ru

AKTOBE ®EPPOKOPBITIIA 3AYBITBIHBIH BAJIKBITY
HEXTAPBIHJAT'BI ’KYMbBICIIIBIJIAPBIH 7KAPAKATTAHY bI
MEH IICUXOJIOT'UAJBIK 3EPTTEVYJIEPIHE CAPAIITAMA

AHHOTanus1. 3epTTeyAiH Makcarbl — (DeppPOKOPHITIA IEXTAPhIHBIH KayinTi
KocinTepiHe KBI3METKEpIepai KociOM IpIKTEeymiH o3ipJeHreH KpHUTepuiiiepi
Heri3iHe eHOeK Kayilci3airi IeHreiiH apTThIpy.

Makanana oaeOMeTTIK IOy HETI3IHAE METaJUTyPTUsUIbIK KOCIMOphIHAapaa
JKapakaTThIH Maiaa OOMybIHBIH HETi3ri Heri3ri cebentepi Gaxkropnap OoibIHIIA
3 Tomka OOJIHETIHIIrT KOpCeTUIMl: TEXHUKAIBIK, YHBIMIACTHIPYIIBLIBIK
koHe rncuxopm3uoNorusUIbIK.  Kapa  MeTaimyprusiHelH — (eppOKOpHITIIA
3ayBITTapbIHAAFbl JKapaKaTTaHYIbl 3€PTTEY CYpaKTapbl, JKETIK 3€TTEJIMETeHIH
KOpPCETT1. ATaIMBbIII KYMbICTapAarbl KEITIPLIreH MAJIIMETTED, FhIIIBIMU KO3Kapac
OOWBIHINIA, OHIIPICTIK ONEpalysIapibl OpbIHIAAFaH Ke3/e, aHAFYPJIBIM TOJBIK
capanTaMaHbIH JKOHE Kaylll-KaTrep JOpeKECIHIH TOMEHJIEyiHE CYObEeKTTepre
xKeke (pakropmapael Kepcery (opMajapblH 3epTTEy KaKETTUIIriHe MeH3eHi.
OHIPICTIK JKapakaTTaHyFa aTKApyLIbIHBIH OUTIKTUIIN ocepiHiH OoiMaribl
JIEHTeHl, KociOM NMaWbIHABIK TEH OHAIPICTIK €HOEK OTUIIHIH apThIKIIBUIBIFBIH
€CKepe OTBIPBIN, OHEPKACINTIK KOCIMOPhIHAApAa Kaapiapasl TaHIAyIAblH TaFbl
O1p OpHATBUIFaH NMPUHIUITIHIH OapPBhIH KYOJIaHIbIPAIbI.

Makanana Axkre6e peppoKOpHITIIa3aybITHIHBIH OAKBITY IIeXTapbIH1aFbI 2012-
2020 xp1gap apajdbIFbIHAAFBl KapakaTKa Tanjnay skacayiabl. CTaTUCTUKAIIBIK
onmic neH fun Crpenay oIiCiH KOJJaHa OTBIPBIN, 3epTTey KeseHiHae AD3-
HBIH OaJIKBITy IEXTapblHAAFbl €H KayilTi MamaHIbelKTap 26% deppoKophITia
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OanKkpITyIblIapel xkoHe 20% crecapp - skeHIEyIIIep 00BN TaOblIaabl, Oy
€Ki MaMaHbIK OapibIK JKapakaT ajFaHIapJblH KapThICHIHA JKYBIFBIH Kypau bl
(47%). 3eprTey HoTHXKENepl OOMBIHIIIA )KapaKaTTaHyIbUIAPABIH €H KayiMTi )Kachl
40 >xactaH OacTar oHe Of[aH >KOFaphl >kabl anFanaa 50% - 1bl, SFHA OapIIbIK
KapaKaTTaHATbIH KbI3METKEPJIEPiH KApThICHIH KYpPaWTBIHBIH aHBIKTAJIbI.
Tectiney notmxkenepi OoibiHma (A0 Crpensy omici) Tanmay >KYPri3iifl xKoHe
TECTIJIEHIeH OapIbIK KbI3METKepIepAiH opTa ecenneH 12%-bIHaa KapakaTTaHy
TEH/ICHIIUSACH! aHBIKTAIIBI. 3ePTTEey HOTHKEJICPIHIH HETI31HIE JKapaKaTTaHyFa
OelfiM amamaap/asl apHaiibl pakTop OOMBIHINA KAayiNTUIIrT TOMEH KocinmTep MeH
YKYMBIC OpPBIHJAPbIHA aYBICTBIPY MYMKIH/IT TYpasibl KOPHITHIHBI )KacalIbl.

Tyiiin ce3aep: *xapakarTany; ’ka3aTailbiM OKHFa; €HOEKTI KOpFay, jKapakar,
KayiIl, KayinTi KacinTep.
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AHAJIN3 TPABMATU3MA U IICUXOJIOI'MYECKHUE
NCCIIEAOBAHUS PABOTHHUKOB ITVTABHJIBHBIX ITEXOB
AKTIOBMHCKOI'O 3ABOJA ®EPPOCIIJIABOB

AnHorauus. llens uccnenoBaHus — TMOBBINIEHHWE YPOBHS 0€30MacHOCTU
TpyZla Ha OCHOBE pa3pabOTaHHBIX KpUTEpUEB MpodeccHOHANIbHOTO OTOOpa
MepcoHasa Ha omacHble Mpodeccuul PeppoCIIaBHBIX IIEXOB.

BcrarbeHaocHOBE0030painTEpaTy pHBIX MCTOUHUKOBITOKa3aHO, YTOOCHOBHBIE
MIPUYMHBI BOBHUKHOBEHUS TpaBMaTH3Ma Ha METAJUTYPTUUYECKUX MPEANPUATHIX
MOJpAa3EIAI0TCsS M0 (hakTopaM Ha 3 TPYMNIbI: TEXHUYECKUE, OpTraHU3aI[MOHHbIE
u nicuxodusnonorndeckue. [lokazano, 4o BONpocs U3y4eHUsI TpaBMaTu3Ma Ha
(beppocIUIaBHBIX 3aBOAAaX YEPHOW METAJLUTYpPTUU HEJIOCTATOYHO HCCIICAOBAHBI.
CBeneHusi, NMPUBEACHHBIE B JaHHBIX paboTax, C HAyYHOW TOYKH 3PEHUSA
yKa3bIBAIOT Ha HEOOXOAMMOCTh 0Oojiee NETallbHOTO aHalu3a M HCCIEeOBAHUS
(dbopM MposABIEHUS TUYHOCTHBIX (DAKTOPOB CyOBEKTaM Ha CHUKEHHE CTETIeHU
pUCKa TpPH BHINOJHEHUH MPOU3BOACTBEHHBIX onepanuid. He3HauuTenbHbIHM
YpOBEHb BIUSHUS KOMIIETEHTHOCTH MCIIOJIHUTEIEH Ha IPOM3BOACTBEHHBIH
TpaBMaTU3M CBUIETEIBCTBYET €lle 00 OJHOM YCTAaHOBUBILIEMCS NPUHIIUIIE
noadopa KaJpoB Ha MPOMBIIIEHHBIX TPEINPUITUAX, UCXOASI U3 IPEANOYTCHUS
po¢heCCUOHAIBHOM MOJATOTOBKH U MPOU3BOACTBEHHOIO CTaXa.
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B crarbe npoBeieH aHaM3 TpaBMaTHU3Ma B IJIABUITBHBIX [[eXaX AKTIOOMHCKOTO
3aBojma (eppocmiaBoB 3a mepuon ¢ 2012 mo 2020 rompl. Mcmombiys
cTaTUCTHYeCKuid Meton u Meron Sna Crpesnsy, onpeaenuiu, 4yTo Hambosee
OIMacHbIMU MIpodeccusiMu B MIIaBUIIBHBIX Liexax A3d-a B uccieayeMsblil nepuo,
SBIIAIOTCSA TUIaBUIIBIIMKN (eppociiiaBoB 26% u crnecapu-peMoHTHUKH 20%:
Ha 3TU JIB€ MPOPECCHH NMPUXOAUTCS MOYTH MOJIOBHHA BCEX TPAaBMHUPOBAHHBIX
(47%). 1o pe3ynbTaTaMm HCCIEIOBAHUS ONPEAETHIN, YTO Hauboyiee ONacHBIN
Bo3pacT TpaBMupyembix oT 40 et u Bbime B ueaoM npuxomurcs 50%, T.e.
MOJIOBMHA BCEX TPaBMHUpYeMbIX paboTHHMKOB. Ilo pesynbraTtam TecTHUpOBaHHS
(metox Sna Ctpernsty) MpOBECH aHAITN3 U BBISIBJICHA TEHACHIUS K TPAaBMaTU3My
B cpeaHeM y 12% Bcex mNpoTecTUpOBaHHBIX pabOTHHKOB. Ha ocHOBaHuuU
pe3yabTaTOB MCCIEAOBAaHUS CHENaH BBIBOA O BO3MOXKHOCTH NEPEBOAA JIHII,
MPEIPACTIONOKEHHBIX K TPaBMaTH3My IO CIELHATbHOMY (hakTopy, HA MEHee
oracHele npodeccun U paboyne Mecra.

KuroueBble ci10Ba: TpaBMaTh3M, HECUACTHBIN Clly4yaid, OXpaHa Tpy/a, TpaBMa,
PHCK, OMTacHbIE TPOPECCHH.

Introduction. Industrial injuries (hereinafter PT) as a result of accidents and
accidents at industrial enterprises is one of the urgent problems in all countries of
the world. According to the International Labor Organization (ILO), more than
2 million people die, which is almost 5% of the total death rate on the planet and
270 million people are injured, 160 million people suffer from various diseases
related to work. Today, the level of PT in Kazakhstan, as one of the CIS countries,
is an order of magnitude higher than similar indicators in countries such as Great
Britain, Germany, Canada, Japan, and the level of fatal injuries at work in our
country is 2.5 times higher than in the USA, 7 times more than in Japan, 8.7
times - than in England. (Imangazin, 2014).

Industrial injuries pose a serious danger to the health and life of people,
especially employees of hazardous production facilities. In our country, in
recent years, according to statistics, in the industry as a whole, there has been a
slight decrease in the level of industrial injuries. Enterprises of the metallurgical
industry, distinguished by a high level of mechanization and automation of
production processes, are distinguished by a significant level of indicators of the
risk of industrial injuries.

Moreover, in the metallurgical industries there is an increase in injuries, in
some cases with fatal outcomes. In this regard, the task of developing methods
of preventive protection of workers from accidents and a reliable forecast of the
likelihood of injury at enterprises becomes urgent.

Practice shows that the main causes of injuries and accidents at workplaces
are most often associated with engineering omissions, shortcomings in the
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organization of work on the operation of equipment, and an incorrect assessment
of the state of affairs in production. That is, there is reason to assert that the reason
lies in the person himself, the so-called “human factor”. Both his own safety and
the production safety of the enterprise as a whole depend on the psychological
stability of the employee. Only when using an integrated approach to predicting
injuries, taking into account the psychological stability of production personnel,
is it possible to significantly reduce injuries at the enterprise and increase labor
safety, since psychological stability is the reserve that is currently not fully used
in practice. (Uakhitova et al, 2022).

A review of the available literary sources on this issue shows that a significant
portion of the available scientific special literature is made up of studies devoted
to methods of analyzing industrial injuries and the causes of accidents and their
prevention based on common premises. (Khakimzhanov, 2008).

The most complete picture of the conditions, circumstances and reasons for
the maturation of hazardous industrial situations can be obtained by applying
a systematic approach to the accounting and analysis of the results of the
implementation of the system of safety principles.

A number of works highlight the features of injuries among workers in the
metallurgical industry. Labor safety of metallurgists depends on many factors,
including the personal characteristics of the worker. In the literature, very close
attention is paid to the study of the role of the latter in the occurrence of injuries
and accidents. In particular, it was shown that 35% of workers who committed
erroneous actions that led to injuries had a reduced ability to distribute and
concentrate; 31% - inability to quickly and correctly assess the situation; in 13% of
those who worked, an insufficient level of development of psychomotor abilities
was noted. It is also noted that 23% of the working contingent had a low level of
professional fitness. According to the same author, decreased performance and
unpleasant subjective sensations can occur not only due to fatigue, but also as a
result of a low level of body activity, which primarily affects the visual and motor
reactions of a person. In some cases, injuries are influenced by the state of stress
of workers. Stress can be caused by the difficulty of the task (high requirements
for accuracy and speed of execution, work with a lack of time or in conditions
of information overload, etc.). The discrepancy between personal properties and
the optimal set of necessary qualities contributes to the excessive stress of the
worker, which can lead to injury or the occurrence of a serious chronic illness.

The analysis of injuries shows that scientific methods and the latest technology
are insufficiently used in determining the causes of PT. As a result, the quality
of the investigation is often inadequate, and there are serious omissions in injury
prevention. In the practice of investigation, mistakes are made, consisting in
the fact that often only the consequences of the true cause of the incident are
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determined, which directly entailed the incident (carelessness, negligence,
violations of safety rules by the injured), and the reasons for these violations are
not are being clarified. In addition, often the investigation, especially if it is not
associated with serious consequences, is of a formal nature, and the developed
preventive measures do not agree with the causes of accidents and are ineffective.

For a long time it was believed that the main cause of injuries and accidents,
equipment malfunctions is determined by the lack of professional knowledge of
the worker. However, with the accumulation of knowledge on the operation of
equipment and the peculiarities of technological processes for operation and an
increase in the professional competence of personnel servicing the equipment,
the number of accidents and failures in the operation of units not only does not
decrease, but grows.

A person working in the system “man - machine - environment” (“CHMS”),
“man - machine”, “man - environment”, “man - man” strives to avoid mistakes,
as he constantly realizes the degree of their danger and the severity of the
consequences, therefore, the level of neuro-emotional stress and psychological
stress for the decisions made is very high. The risk of severe consequences
of human errors, the “human factor” in the “ChMS” systems is too great, and
not every person who has good professional and technical training is able to
withstand this burden.

The development of technology, universal computerization, the introduction
of new innovative and digital technologies into production, cause the appearance
of problems not only of artificial intelligence, but also of a number of specific
requirements for the performer, based on the human factor. One of the defining
aspects of the human factor can be the psychophysiological qualities of the subject.

The “human factor” refers to a wide range of psychological and
psychophysiological properties that people possess and which, in one way or
another, are manifested in labor activity, affect its safety, quality and efficiency.

An analysis of statistical data from a number of studies allows us to conclude
that the more perfect the technical side of the production process, the more the
percentage of accidents associated with psychophysiological characteristics of a
person, personal factors, type of behavior, etc. increases.

In recent years, the attention of researchers is again directed to the
phenomenon of “predisposition” to accidents, but, as it were, at a new level, i.e.
this phenomenon is not considered fatal, but is presented as a person’s abilities
formed in the process of labor, which impede overcoming a dangerous situation.

It should be noted that in recent years, the role of the psychophysiological
factor among the causes of injuries has been increasing.

Due to the various parameters of attention, temperament, character,
psychological makeup of the personality and other characteristics, each person
perceives the production process differently, learns its parameters faster or slower,
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has a certain reaction rate to signals coming from the environment: industrial,
technogenic, urban. In ensuring safe working conditions, the subjective factor
associated with the personality of the worker is of great importance. This factor is
often underestimated. The discrepancy between the worker’s profession and the
work being performed contributes to the appearance of erroneous or dangerous
practices, i.e. the problem of taking into account the “human factor” is now
becoming increasingly acute.

Despite the increase in professional competence in the field of modern
technologies and equipment operation, the number of accidents and failures
in the operation of units not only does not decrease, but also grows for
psychophysiological reasons, and not due to a lack of professional knowledge
of the service personnel. A person working in the system “man - machine -
environment”, “man - machine”, “man - environment”, “man - man” strives
to avoid mistakes, as he constantly realizes the degree of their danger and the
severity of the consequences, therefore his level is nervous - emotional stress
and psychological stress on the decisions made is very high. The risk of severe
consequences of mistakes is too great and not every person, from those who
have good professional and technical training, is able to withstand this burden.
As the literature data show, the most important tasks of forming a safe type
of personality are: stimulating motivation for self-improvement in physical and
spiritual terms; choosing an effective personal safety path; increasing the adequacy
of self-assessments of psychophysiological personality traits necessary for the
implementation of actions of a safe type; training in the skills of harmonious
interaction with the outside world in all spheres of life and habitats (technogenic,
urban, household, natural) and safe communication skills; rationalization of work
and rest regimes; training in methods and ways to improve performance and
maintain health; mastering the basics of psychophysiological relaxation, mental
self-regulation and neuromuscular rehabilitation; mastering the knowledge of
choosing the most effective personal protective equipment. Not only mastering,
but also the introduction and development of a scientifically grounded system
aimed at the formation of additional normative and unintended qualities of an
employee based on psychophysiological characteristics or on his psychological
characteristics in performers of different categories.

The development of criteria for a safe type of personality will give managers
and specialists of labor protection services a tool for designing safe conditions,
focused on accounting and mobilizing those reserves of the “human factor” that
are still underestimated or little used in production conditions.

Based on the above analysis of the state of the problem of labor safety
and increasing the working capacity of a worker in metallurgy, the following
generalizations should be made.
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Technological progress creates changing specialized structures that often do
not take into account human characteristics. A living organism does not have the
ability to quickly adapt to changing conditions, like artificial objects developed and
adapted by human action. A qualitatively new environment appears (industrial,
informational, technogenic, sanitary and hygienic, etc.), which gives rise to the
problem of depleting the natural resource of human health and working capacity.

Statistical data on the growth in the number of accidents, accidents and
disasters confirm their growing dependence on the human factor (including
their prevention). It is believed that the share of the corresponding prerequisites
ranges from 50 to 90%. Consequently, the establishment of criteria for the
safety of workers, the formation of a safe type of personality for certain working
conditions, psychophysiological selection, training and education of workers
may be prevalent among the main in solving problems of labor protection.
The technical characteristics of the controlled system must correspond to the
capabilities of a person, his physiological, psychophysiological and socio-
psychological characteristics, as well as professional training.

Conclusions from the literature review. Injury in the metallurgical industry
is a complex and multifactorial phenomenon. From the analysis of literary
sources, it follows that the main reasons are divided by factors into 3 groups:

- technical;

- organizational,;

- psychophysiological.

There are few literary sources on the study of injuries at ferroalloy plants of
ferrous metallurgy, which may indicate a lack of research in this area. There are
no analytical and predictive works, the issues of methods for determining the
risks of hazards at ferroalloy plants are not well covered. In other industries, the
issues of risk theory have been extensively and thoroughly worked out both from
a theoretical and practical point of view. For example, in the transport industry
there are studies by a number of authors devoted to the issues of risk theory
and the use of the results in practice in order to prevent hazardous industrial
situations. Although the injury rate at enterprises of this type is quite high, not
inferior in terms of the average level to other enterprises of the ferrous metallurgy,
for example, steel plants in Kazakhstan and Russia.

The influence of psychophysiological (personal) factors on the level of
injuries at ferroalloy plants, both in Kazakhstan and other CIS countries and far
abroad, has not been studied. A more detailed study of the forms of manifestation
of personal factors in subjects to reduce the degree of risk when performing
production operations is needed.

The influence of the competence of the personnel of ferroalloy plants,
especially the line personnel of the engineering and technical workers of the
shops, on injuries has not been studied, although studies carried out in Russia
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directly prove this influence, which, for reasons, can reach 12-15% of the total
level of injuries at the enterprise. The insignificant level of influence of the
performers’ competence on industrial injuries testifies to another established
principle of personnel selection at industrial enterprises based on the preference
for professional training and work experience.

Materials and methods. Studies to assess the level of injuries at enterprises
of the metallurgical cluster were carried out on the basis of materials from the
Aktobe Ferroalloy Plant (hereinafter APF). The results of studies using statistical
methods for processing experimental data for the period from 2012 to 2020 are
shown in Table 1.

The study of the dynamics of indicators of industrial injuries shows that within
nine years from 2012 to 2020. the number of accidents, namely their frequency,
has been decreasing, but in recent years, it tends to increase. At the same time,
out of 32 accidents, one belongs to a group type, and out of 30 injured workers
- 19 severe cases, 11 cases with an easy outcome, 4 cases with a fatal outcome.
This fact may indirectly indicate a loss of a sense of danger, a decrease in the
attentiveness of an individual outside of society.

In order to get a correct and complete picture of industrial injuries that occurred at
the enterprise during the studied period of time, we analyzed the coefficient of injury
frequency Cf; coefficient of injury severity Cs; hazard coefficient Ch or indicator of
general injury rate; indicator of fatal injuries Cf. (Khakimzhanov, 2008)

Table 1
Quantitative indicators of industrial injuries at the Aktobe Ferroalloy Plant

Ne Indicators Indicator value by years
/n 2012 | 2013 | 2014 | 2015|2016 | 2017 [ 2018 | 2019 | 2020

Number of employees in

l organizations, B, people

3161 | 3311 | 3784 | 3872|3991 | 4236 | 4278 | 4402 | 4286

2 Number of accidents, A 7 4 2 1 1 2 2 6 7

Number of victims 7 2 1 1 1 2 1 8 7

The number of dead, L 0 2 1 0 0 0 1 0 0

3 The number of victims with a 5 2 i ) i ’ _ 5 5
severe outcome

The number of victims with lung 5 ) 1 1 | ) 1 3 5

outcome
4 Number of people injured in ) ) ) ) i i ) 3 )

group accidents
Number of calendar days of

5 . . 604 | 197 31 132 | 60 | 282 | 254 | 471 | 563
incapacity for work, C
6 Frequency coefficient, Cf 2,21 | 1,21 0,52 {0,25|0,25| 0,47 | 0,46 | 1,36 | 1,63
7 Gravity coefficient, Cg 86,3 [49,25] 15.5 | 132 | 60 | 141 | 127 | 78.5 | 80,4
8 Indicator 191 | 59,6 | 81 | 33 | 15 | 663 | 59 |106.8| 131
general injury, Cg
9

Mortality rate, Cm 0 0,6 | 0,26 0 0 0 |0,23 0 0
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The coefficient of injury frequency Cf determines the number of accidents
per 1000 workers for a certain calendar period (month, quarter, year), and is
determined by the formula:

Cf=(A/B) 1000, (1)

where A is the number of accounted accidents for the reporting period; B - the
average number of employees at this enterprise in the period under review.

When determining Cf, all registered accidents with loss of ability to work were
taken into account. However, the frequency factor does not take into account the
severity of injury, which is characterized by the average duration of disability
per accident. Therefore, the coefficient of severity of trauma Cs is introduced,
which characterizes the average loss of working capacity in days per victim for
the reporting period and is determined by the formula:

Cs=C/A (2)
where C is the total number of days of incapacity for work due to accidents.
The injury severity rate does not include fatalities. Therefore, for a more
complete assessment of industrial injuries, the indicator of general injuries Cg
was determined and the indicator of injuries with a fatal outcome Cf:

K=K + K, 3)
orK = (C/B) * 1000, (4)
Kc = (L/B) * 1000, (5)

where L is the number of fatal accidents; B - the average annual composition
of the plant’s employees.
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Fig. 1 - Graph of dependence of the mortality rate Cm (y) from the time of
research T (x).
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Figure 1 shows a graph of the dependence of the mortality rate Cm - the
mortality rate for the study period, which has a polynomial character. It was found
that the Cm indicator is 0.6 in 2014 equal to 0.26 and in 2018 - 0.23. The actual
values of the points were also approximated by a 4th degree polynomial (using
Microsoft Excel): y = -0.0052x4 + 0.1087x3 - 0.7578x2 + 1.9699x - 1.2583.
There is one peak of the maximum, falling on 2013. In general, the distribution
of Cm is unequal with periods of decline and rise. Average Cm = 0.12.

Table 2
Distribution of accidents by occupation.
Profession 2012|2013 |2014 |2015 |2016 [2017 |2018 |2019 [2020 | Total amount
Ferroalloy smelter 3 2 1 2 1 9
Locksmith repairman 1 1 5

Ferroalloy breaker 1 1 2
Gas electric welder 1 1 2

Lineman driver 1

1.O. of the shift supervisor 1

Locomotive driver assistant 2
Electrician 1
Bunker 1
Senior repairman 1
Installer 1

Driver 1
Ferroalloy dispenser 1

U U VU U U U O ) N N I NG G

Based on Table 2, the distribution of accidents by occupation for 2012-2020,
it can be seen that workers in hazardous occupations such as smelters-ferroalloys
(26.5%), locksmiths-repairmen (20.5%), breakers of ferroalloys (12%), gas
electric welders (12%), and in other professions they have isolated cases. The
group of performers of smelters - ferroalloys - includes all age categories with
work experience from 1 month to 6 years; the degree of injury is 4 lungs and 5
with a severe outcome. Locksmiths repairmen - the age of workers is over 50
years - 4 people with experience of 3 years, 6 years, 11 years and 22 years; 48
years with 2 years of experience; and 23 and 33 years, experience within 2 years.
The degree of injury is 4 lungs and 3 with a severe outcome.

Table 3
Distribution of accidents by length of service and age.

Age/ Holroma|1-2|3-4|5-6 [7-9]10—14| 15-20 | Over 20 years | Total amount
experience
16 —21 1
22 -24 4 | 1(1)
25-29 1(1)
30-34 1 2 3
35-39 1

—_

— N ||| —
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40 - 49 2(1) 2 1 1 2 1 9
over 50 years 1 1 |2(1) 3 1 8
Note 1 (1) - 1 number of victims, (1) - number of victims.

Further, the influence of the age of performers on injury rates was studied,
data on injuries by age and seniority of workers are presented in Table 3.
Analysis of the data given in the table shows that the largest number of workers
- 26.5% and 23.5% - falls into the category “ 40 - 49 “and” over 50 years old “.
These workers, regardless of their length of service, are the most susceptible to
injury. At the third level “30-34 years”, which is 18%, workers with 5-6 years
of experience are most susceptible to injury. At the fourth level “from 22 to 24
years” and “25-29” -15% and 12%, with experience of 1-2 and 3-4 years.

As mentioned above, the manifestation of cases of injuries at enterprises, in
particular, metallurgical plants, is associated with technical, organizational and
psychophysiological factors. Moreover, the influence of the latter factor, according
to literature data, can be 65-70%. The results of these studies practically confirm
the data of previous researchers. According to the research results, it can be seen
that the injury rate in recent years has an upward trend. Moreover, these indicators
are of greatest importance in responsible and complex workplaces (professions),
and also increase in connection with the age of workers. The next factor is that
at present in metallurgical production there is a reconstruction and introduction
of new innovative technologies, which impose more increased requirements not
only on the professional level, but also on the psychophysiological parameters
of workers. In order to assess the significance of this factor in ensuring safe
working conditions, it is necessary to develop measures and conduct research on
the factual materials of enterprises.

The method for diagnosing temperament by Jan Strelyau [https://psycabi.net/
testy/458-metodika-diagnostiki-temperamenta-yana-strelyau-test-lichnostnyj-
oprosnik-izucheniya-temperamenta] is used to study three main characteristics
of the nervous system: level (strength ) the processes of excitation, the level
(strength) of the processes of inhibition, the level of mobility of the nervous
processes.

Equilibrium in force R is equal to the ratio of the excitation force Fe to the
braking force Fb:

R =Fe/Fb.

The closer the R value is to one, the higher the equilibrium is. A balanced person
is one for which the value of R does not go beyond the interval 0.85 - 1.15. If
the value of R goes beyond the interval, then it can be argued that this individual
is distinguished by the imbalance of his psychological activity. Moreover, if the
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value of the fraction is greater than 1.15, this means imbalance in the direction of
excitement, i.e. the processes of arousal do not balance the processes of inhibition.
With a significant shift in the balance of nervous processes towards excitement,
strong short-term emotional experiences, an unstable mood, good adaptation to
new things, riskiness, a strong striving for a goal with full dedication, a fighting
attitude to danger without special calculation, poor noise immunity are likely. If
the value is less than 0.85, this means imbalance in the direction of braking, i.e.
inhibition processes do not balance the excitation processes. With a significant
shift in the balance of nervous processes towards inhibition, balanced behavior,
stable mood, weak emotional experiences, good patience, restraint, composure,
an equanimous attitude to danger, a real assessment of one’s abilities, and good
noise immunity are likely.
Table Ne4
Results of tests according to the methodology for diagnosing temperament by
Jan Strelyau, carried out in the smelting shops of the Aktobe Ferroalloy Plant in
2019.

Amount of Age of workers Psychophysiological
workers factors

SS |SS |SS |Upto30years |31-40 yearsold | Over 40
Nel [ Ne2 | Ned4 | old
SS |SS |SS [SS |[SS |SS |SS |SS |SS
Nel | Ne2 | Ne4 | Nel | Ne2 [ Ne4 | Nel | Ne2 | Ned
Total number of 69 |65 52 |30 |36 (31 |24 15 |17 |15 |14 |4
employees (186
people)

1| The level of
excitation
processes
Normfrom 25 to 49 |21 |7 7 6 2 |6 11 2 1 4 3 -
Secondary upto 59 {29 |37 (26 |14 |20 |15 |8 10 |9 7 7 2 Strong response to
excitement, stimulus,
Over 59 19 (21 [19 |9 14 |10 |7 3 (7 [3 |3 |2 |quickengagement
in work, workability
and achievement of
high productivity;
low fatigue; high
performance and
endurance

Below 24 - - - - - - - - - - - - Weak delayed reaction
to excitement,
transcendental
inhibition is quickly
achieved, slow:
inclusion in work,
training and not high
labor productivity;
high fatigue of work;
low efficiency and
endurance
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Braking process
2 | level

Normfrom 21 to 43

Over 50

65

52

30

36 (29 |21

15

Strong nervous
processes from the

side of inhibition;
disturbances, incentives
are easily extinguished;
quick response to
responses to simple
sensory signals, good
response; high self-
control, composure,
vigilance, composure in
behavioral reactions

Below 24

Weakness of
inhibition processes,
impulsivity in
response to a stimulus,
weak self-control in
behavioral reactions,
a certain disinhibition,
undemandingness and
indulgence towards
oneself; slow or
belated, responding to
simple signals.

The level of
mobility of
nervous processes

Norm from 24 to 49

Over 50

63

51

29

35 128 |21

14

17

Ease of switching
nervous processes
from excitement to
inhibition and vice
versa; quick transition
from one type of
activity to another;
fast switching,
decisiveness,
courage in behavioral
reactions.

Below 24

Balance in strength

0,85-1,15

60

45

25

32 124 |21

14

Balanced person

0,85

11

Imbalance towards
braking, i.e. inhibition
processes do not
balance the excitation
processes.

Imbalance towards
excitement, i.e. the
processes of arousal
do not balance the
processes of inhibition.
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SS — smelting shop

Results and discussion. In order to establish the significance of
psychophysiological factors in the conditions of the Aktobe Ferroalloy Plant,
the authors carried out a test on the method of diagnosing the temperament
of workers according to the method of Jan Strelyau, in which 186 people
participated. According to the results of test processing, it was revealed that for
163 workers the value of the equilibrium indicator R is within the range of 0.85
- 1.15. Analysis of the above data shows that 23 work performers have values
of R indicators that go beyond the specified interval. It was also found that out
of the number of surveyed workers, 3 people have a value of the R indicator
above the upper level, equal to 1.15, and 20 people are less than the lower level,
equal to 0.85. Obviously, these workers can form a risk group where the most
likely manifestation of events associated with cases of violation of regulatory
requirements for labor protection and industrial safety at work.

The analysis of the given data shows that of the total number of workers in the
main shops who have passed the test, the share of workers with an unbalanced
indicator according to Jan Strelau’s tests is 12.36%. In the context of workshops,
the specified group of workers is distributed as follows:

smelting shop # 1 - 16%; smelting shop # 2 - 8%; for smelting shop No. 4 - 13%.
The data presented show that the value of the R indicator in the considered group
of workers weakly correlates with professional qualifications, work experience
and age of the employee, which indicates the importance of the psychological
characteristics of the subject and the need to take these characteristics into
account when recruiting personnel in order to check the predisposition of the
latter to the manifestation of weakened self-control when fulfillment of the
functional duties assigned to them at production enterprises, which can lead
to injuries (accidents). Thus, the given data testifies to the consideration of the
significance of the psychophysiological qualities of individual performers when
planning and organizing technological operations at the sites and workplaces of
enterprises and production structures.

Conclusions. The most prone to the manifestation of accidents and injuries
at workplaces in metallurgical enterprises are: smelters of ferroalloys - (26.5%
of the total number of injured); locksmith repairmen - (20.5% of the total number
of injured).

When organizing the planning of workplaces in critical areas, it is also
necessary to take into account the age indicator of workers.

According to the results of the study, it was found that 50% of all injured workers
are workers over 40 years old, which indicates the need to take into account the age
qualification when organizing and planning jobs at production sites

The results of the study show that 12.36% of all workers are predisposed to
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violation of the normative requirements for health and safety in terms of their
psychophysiological indicators.

The data presented indicate that organizational preventive measures are
being taken by transferring persons with a predisposition to traumatism for a
psychological factor to less hazardous professions and jobs, which can reduce
the risk of injury hazard in smelting shops by at least 10%.
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