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ycnoeus TPYAA HA SHEPTETUYECKOM NMPEAMNPUATUN AO «KEGOC»
Mo AAHHbIM PETPOCNEKTUBHbIX NCCJIIEAOBAHUA

WcnbiTaTenbHas 1abopaTopusi SKOMOro-rMrMeHNYecknX U MeAMKO-6MONOrMUECKX UCCIIEA0BaHNM
HauunoHanbHoro ueHTpa rreHsl Tpyaa v npodeccMoHanbHbix 3aboneBaHuin M3 PK (KaparaHaa, KasaxcraH)

Oco6eHHOCTU YCNOBUIA Tpyaa Y paboTaroWmMX B SHEPrETUHECKOM MPOM3BOACTBE CEroAHsA HEBO3MOXHbI 6€3 OLIEH-

Kun I'IpOCI)ECCVIOHaJ'IbeIX PUCKOB 340POBbIO.

ABTOpaMKM CTaTbM M3Yy4yeHbl YCNOBMSI Tpyda Ha 3HepreTnyeckoM npeanpusatum AO «KEGOC» no paaHHbIM
PETPOCMEKTUBHBLIX WUCCNEeA0BaHWiA. BbisiBNEHO, 4YTO ycnoBusi Tpyaa Ha 6GonblwMHCTBE paboumx MecT nepcoHana AO
«KEGOC» cooTBeTcTBYIOT TpebyemMbiM CaHWTapHbiM HopMaTtusaM. COorfacHO peTpOCneKTUBHBIM AaHHbIM Haubonee
3HauYMMbIMKM NPOCECCMOHATbHLIMU PUCKaMWN SIBNISIIUCE BbiCOKME YpoBHM DMIT Ha OPY 500 kB n 220 kB, noBblWEHHbIE

YPOBHU LyMa, TSXKENbINA U HaNpPsKEHHbIN TpyA.

Krtoqesble c/108a.; NpodeccnoHasnbHble PUCKK, SHepreTuyeckoe npeanpuatue, MM, wym

Bonpockl ynpaBneHusi puckamyM Ha coBpe-
MEHHOM MPOW3BOACTBE SB/SIOTCA COCTAaBHOM Ya-
CTblO O6LLEN CUCTEMbI MEHEKMEHTa U NpeacTaB-
NSIOT HECOMHEHHBI MHTEPEC B CBSA3M CO CTPEM-
NEHVEM MPEAnpUSTUMA  COBEPLLEHCTBOBATL 3Ty
cucteMy [5]. BaXHO He TOMbKO YMETb peanv3o-
BblBaTb OLEHKY W YMpaBfieHME PWUCKaMKU, HO W
nepuoamMyeckn nepecMaTpuBaTb MeponpusTUS u
CpeAacTBa Takoro ynpasnenus [1, 7].

MeTtogonornm «npodeccMoHanbHOro  puc-
Ka» yaenseTtcs Bce 60nblue BHUMAHWUS BO MHOMMX
CTpaHax, MOCKOJSIbKY LUMPOKNE BO3MOXHOCTU ee
MCMoNb30BaHUS B CaMblX pa3nnyHbIX 0b6nacrsax, B
nepBylo oyepedb B MeauUMHe Tpyaa, NO3BOMSOT
3¢@EKTNBHO pellaTb BOMPOChI  0340POB/IEHUS
YC/I0BMIA TpyZa, CBOEBPEMEHHO AMArHOCTUPOBAaTb
W neuntb nNpodeccmoHanbHble 3aboneBaHns y pa-
6oTatowmx, 060CHOBaHHO Mcnosnb3oBaTh (UHaH-
COBble pecypcbl Ha COXpaHeHWe 340poBbs pabo-
Talowero Hacenenus [4]. CnegyeT OTMETUTb, YTO
MCMosb30BaHMe MPUHLUMMNOB PUCKOMETPUM BMO-
CneACTBMM OTKPOET BO3MOXXHOCTU pacyeTa u nep-
COHaJIbHbIX PUCKOB NMPOdeCcCcoHanbHbIX U NPon3-
BOJICTBEHHO-06YC/OBMEHHbIX 3aboneBaHuii [10].

HaumoHanbHas anektpuyeckast cetb (HIC)
BbINOMHSAET POSib CUCTEMOOOpPA3YIOLLEN B eANHOM
3HepreTnyeckon cucteme (E3C) PK, ee ynpasne-
Hue ocywectBnsieT KasaxCTaHckas KoMMaHus
AkumoHepHoe obuwectBo «Kazakhstan Electricity
Grid Operating Company» (AO «KEGOC»). dnekT-
poycTaHoBku noactaHumii (MNC), Bo3ayluHble Nu-
HuM (BJ1) anekTponepedayn 3HEPrun SBASIOTCS
WUCTOYHUKAMM HWU3KOYACTOTHOMO 3MEKTPOMarHuT-
HOro Mons, CABUHYTLIX NO a3ze B pa3HbIX UCTOM-
HMKax M OKa3blBawlmMX HebnaronpusaTHoe BO3-
[eNcTBne Ha ob6CnyXuBaloWMX WX MepcoHar.
BcnomoratenbHoe M aBapuiiHoe 060pyaoBaHME
MC Ha 605bLLUOM NPOCTPAHCTBE CO3AAET CIIOXKHbIN
KOMMNJIEKC BpeaHblX akTopoB. WM3BeCTHO, 4TO
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COBMECTHOE BO3[EWCTBME HECKOMbKMUX BpeaHbIX
NPOV3BOACTBEHHbIX (DaKTOPOB MOXET NPUBOAUTb
K CyMMaLMOHHOMY 3 dekTy nnmn apdeKTy noTeH-
uMpoBaHus. Ha npou3BoACTBe Yalle HabnioaaeT-
cs1 adEKT YyCUNEHNS BO3AEUCTBUA OHOroO hak-
TOpa ApYrMMM, OQHAKO KOrAa WHTEHCUMBHOCTb OA-
HOrO M3 (haKTOPOB HOCWUT 3KCTPEMabHbIl Xapak-
Tep, OOMUHUPYIOT U3MEHEHMUS, COOTBETCTBYHOLLME
MexaHusMmy npucnocobneHns opraHvsMa pabota-
toLero K aTomy akrtopy.

BosHukna ocTpass HeobXxoaMMOCTb KOM-
MIEeKCHO paccMaTpuBaTb BOMPOCHl  CHWXKEHWUS
YPOBHEW BpeaHbIX (hakTopoB Ha paboumx MecTax
MepcoHana aHepronpeanpuaTU U COXpaHEHNUs UX
3a0poBbsi.  Cuctema  ynpasneHus npodeccuo-
HaslbHbIM PUCKOM MO3BONSIET YCKOPUTb CO3AaHune
6e3onacHbIX U 6e3BpeaHbIX YCNoBWUIM Tpyda Ha
Npou3BOACTBE, Bblaensas paboune Mecra, Tpe-
6ytoLme HeOTNOXHBIX MEP MO CHUXKEHMWIO YPOBHS
pucka. Tak, No pe3ynbTaTaM aHaau3a YCIoBWM
Tpyaa pabotHukoB OCK ESC «MaructpanbHble
anekTpuyeckune cetn Ypana», 12% pabounx mect
6blIM OTHECEHbI K BbICOKOMY M QYeHb BbICOKOMY
YPOBHIO Mpodec-CMoHaNbHOro pucka. ns Hux
pa3paboTaHbl MOAenn CUCTeMbl ynpaBieHus npo-
heccroHanbHbIM PUCKOM MOBPEXAEHWUS 340POBbS
paboTHukoB OCK ESC «MarncrpanbHble 3neKkTpu-
yeckue ceTu Ypana», rae Haubonbluwii BKIag B
dopMupoBaHne npodeccMoHanbHOro pucka Ans
nepcoHana Ha NC 500 BHOCAT 30HbI C HanpsikeH-
HOCTbIO 3MEKTPUYECKOr0 MOJIS  MPOMBILLIEHHO
yactotbl oT 5 go 15 kB/M [2]. WUMeHHO Takue
30Hbl Ha [C 500, cuutaetr U. C. OkpamHckas,
3aHMMalOT OCHOBHYIO 4YacTb (0T 90% — nmoacTax-
unsa MaructpanoHas go 99% - noacraHumm Cu-
bupckas n benosepHast) 30HbI BANSHWUS 3NEKTPU-
yeckoro nons [6]. [lokasaHo, YTO CTEMNeHb NPOU3-
BOACTBEHHON 06YC/TOBNIEHHOCTU Takux 3aboseBa-
HUWIA, KaK BoNe3HN cepaeYHO-COCYANCTOM, KOCTHO-
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MbILLEYHOW CUCTEM, OPraHOB NWLLIEBAPEHUS Y pa-
6oTaloWwmx B KOHTAKTe C 3/1€KTPOMarHMTHbIM Mo-
NIEM  NPOMbIWAEHHON YactoTel (MM MY)
BapbUpPYET OT OYEHb BbLICOKON CTENEHN [0
npakTuyecku nosHoin [8].

OpfHako A0 HacTosILero BpeMeHM YeTKO He
onpeaeneHbl eanHble NPUHLUMMBI OLIEHKU MOoporo-
Boro Aencteusi SMI. Mo pe3ynbTaTtaM aKCnepu-
MEHTOB Ha AO6POBOJbLIAX BbISIBIEH TakoW KpuUTe-
PVl OLEHKU MOPOroBOro Aencteus IMI, kak Ky-
Mynsums 6rnoaddekToB, cBUAETENLCTBYIOWAA O
HanpskeHMn YHKUMOHANIBHOrO COCTOSIHUSA opra-
HM3Ma WM NPUBOASALLAS MPU AUTENbHOM KOHTaKTe
C (baKTOpOM K pa3BMTUIO MATOMIOMMYECKUX OTKIIO-
HeHui [3]. YCTaHOBNEHO, YTO Y NNL, HAaXoAALWMX-
Cs B ANMUTENbHOM KOHTakTe ¢ DMI 4, umeeTtca
TEHAEHUMSI K YFHETEHWIO TpaHyouMTapHOro
pOCTKa, YTO CBUAETENIbCTBYET O CHUXXEHUWN Y HUX
AKTMBHOCTM KJIETOYHOr0 3BE€Ha MMMYHWUTETa, Mo-
BbILUEHUW pUCKa HapyWweHUn puTMa cepaua. [aH-
Hasl KaTeropusi COTPYAHWKOB MOANEXUT perynsp-
HoMy o6cnefoBaHMo, HanpaBeHHOMY Ha paHHee
BbISIBJIEHWE 0YaroB XpOHMYecKol nHdekumn [11].
B HacTosiLee BpeMsa NPUHATO BbIAENATb TPU CUH-
ApoMa (aCTeHMYEeCKWi, acTeHO-BereTaTUBHLIN U
rMnoTanaMmyecknii), pasBmBaloMECS B pe3y/ib-
TaTe NpOM3BOACTBEHHbIX BO3AeNCTBMI SMI1. Bbl-
CKa3blBaloTCa npepnoxeHus, yto MM cneayet
paccMaTpvBaTb Kak oaMH M3 (hakToOpoB pucka B
pa3BUTMM paHHero aTepocKepo3a, rmnepToHnYe-
CKOM 60Me3HM, MLeMMUUeckon 6onesHn cepaua u
nHdapkTa MMOKapaa, S3BEHHON 60Me3HU, BPOXK-
[AEHHbIX MOPOKOB pa3BMTUS, AENPEecCcUMM, a TakKxe
psiaa HelpopereHepaTuBHbLIX 3aboneBaHuii (60-
nesHn AnbureiiMepa v MapkWMHCOHa, nporpeccu-
pylowasl MblleYyHasi aTpodus, pacCesiHHbIN CKie-
po3). B nocnegHue pecatunetve obcyxpatoTcs
BOMPOCHI 0 BO3MOXHOW poniv MM MY B passuTum
NENKO30B M OMyXonenm Mo3ra: MexayHapoaHoe
areHTCTBO MccneposaHus paka (MAUP) B 2002 .
OTHEC/I0 MX B KaTEroputo NoTEHLMaNbHbIX KaHLe-
poreHoB («2b») no neikosam ans aeten [9].

YuutblBasi KOMMNIEKCHOE BO3AEUCTBME He-
raTUBHbIX MPOM3BOACTBEHHBLIX (DAaKTOPOB Ha nepco-
Han 3HEpPreTUYecKUx NpeanpusaTuiA, nNpobrembl
onpegeneHnst NpodeccnoHanbHbIX FPYNMN U CTaxe-
BbIX 30H pUCKa, METOAMYECKMX MOAXOA0B K COBEp-
LUEHCTBOBAHWIO TUIMEHNYECKUX W MeanKo-Npodu-
NaKTUYECKMX MEPONPUSITUIA MO COXPaHEHUIO 340-
pOBbSi M NpeaynpeXXaeHWo pasBuTys NaTonorMu, B
TOM umncre apTepuanbHOM runepToHun (Al), Tpeby-
I0T Aa/bHEWLLEro AeTaslbHOro U3y4eHusl.

Llenb pa6oTbl — KOMMIEKCHAs OLEeHKa coc-
TOSIHMSI MPOW3BOACTBEHHOM Cpedbl M XapakTepa
Tpyoa nepcoHana AO «KEGOC» ¢ nosuuum npo-
heccrmoHanbHOro pucka.

MeaunnuHa 1 3KoJorus, 2018, 3

MATEPUANIbI U METO/1bl

O6bekTaMn nccnegoBaHmsa SBASNNCL pabo-
yve n paboune MecTa Ha yyacTkax LieHTpanbHOro
otaenexus (LUM3C) AO «KEGOC» - npeanpusitus
SHEpPreTMYEeckon npomblwieHHocTn PK. AHanus
pe3ynbTaToB atrectaumMn paboumx MecT npose-
OeH Ang CTPYKTYpHOro nogpasgeneHuns «LleHT-
panbHble M3C» AO «KEGOC»: TeppuTopuasbHble
anektpuyeckme cetn (TIC) LleHTpanbHble. B coc-
TaB UeHtpanbHbix T3C Bxogut [IC 500 kB
«Hypa», MNC 220 kB «Ocakaposka» u C 220 kB
«MeTannyprudeckas».

M3yyanu ycnosus Tpyaa paboumx OCHOB-
HbIX MpPO(ECcCUOHaNbHBIX W BCMIOMOraTesibHbIX
rpynn no AaHHbIM PeTPOCMEKTUBHOIO MUCCenoBa-
HMS — pe3ynbTaTbl aTtTecTtaumMm paboumx MecT,
BbINosHeHHoN B 2009 1 B 2014 rr. Bce paboTHu-
KM y4acTKoB 6blin crpynnupoBaHbl B 3 rpynnbi: I
rpynna — YynpaBneHYecKknii nepcoHan (Havasnb-
HUKWN YYaCTKOB, MHXeHepbl, MacTtepa); II rpynna
— 3KCNJlyaTauMOHHbIN NepcoHan (3neKkTpocnecapb
Mo PEMOHTY 06OpyAOBaHWs MOACTAHUMN, 3nek-
TPOMOHTEP MO  0OCNY)XMBaHWIO  MOACTAHLMWA,
SNEKTPOMOHTEP MO WUCMbITAHUSAM U U3MEPEHUSIM,
2NEKTPUK M 3NEKTPOMOHTED NO PEMOHTY BO3AYLLU-
HbIX IMHWI 3NeKTponepeaayn, 3NeKTPOMOHTED Mo
PEMOHTY annapaTypbl penenHo 3aliuTbl U
cpeacts astomatuku), III rpynna — Bcnomora-
TENbHbIA NepcoHan (KOMMPEeCccopLiMK, rasocsap-
LMK, BOAMTENb HecneunannsanMpoBaHHOMO aBTo-
TpaHcnopTa, KNagoBLWumK, yoopLUKK).

Bce u3yuyaemble dusnyeckme napameTphbl,
KOHLEHTPaUMM MblIN, XUMUYECKUX BELLECTB B
Bo3a4yXxe pabouyeii 30HbI OLEHMBASIM Ha COOTBET-
creue MAY v NAK HopMaTUBHbLIX AOKYMeHTOB PK.

Cratuctnyeckas obpaboTka nposefeHa B
nporpamMme «STASTICA V. 10» ¢ npuBneyeHnem
MOAy/sl onMcaTeNnbHOW CTaTUCTUKKM, C MPOBEPKOM
rmnoTessl O HOPManbHOCTM pacnpeneneHus, ¢
pacyeToM CpeaHEeCTaTUCTUYECKUX MOoKasaTenen
(M£m), 95% poBepuTENbHbIX WHTEPBAanOB WU
MeAMAHHOrO YpPOBHSA. [Nns CpaBHEHUS KOMMYecT-
BEHHbIX 3HAYEHUW W3y4yaeMblX MapaMeTPOB,
ucrnonb3oBanu kputepuin CTblogeHTa Ans HecBs-
3aHHBIX Fpynn npu ypoBHe 3Hauynmoctn p<0,05,
YTO MO3BOJIMIO MOMYYUTb CTAaTUCTUYECKN 3HAUU-
Mble pe3ynbTaThbl.

PE3YJ1IbTATbl U OBCYXXAEHUE

AHanus ycnoBuii Tpyaa Ha paboumx mMectax
Ha noactaHumsix LleHTpanbHele T2C BbISBUA, YTO
cpefHve YpOBHW MWUKPOK/IMMaTa, OCBELLEHHOCTH,
LyMa Ha OCHOBHbIX pabouMx MecTax COOTBETCT-
BYIOT HOpPMaTuMBHbIM BenuuuMHaM. [pu aHanuse
pe3ynbTaToB atTecTaumn paboumx MecT pasHbIX
npocdeccmoHanbHbIX FPYnn BbisSiBEHbI CBOW OCO-
6eHHOCTK, onpeaensiowmne noBbILLEHHbIE YPOBHM

33



JKOJIOTUS M TUTHEHA

OCHOBHbIX (haKTOPOB pucKa. Tak, yCnoBus Tpyaa
WH)XXEHEPHO-TEXHMYECKMX paboTHMKOB, 3a-
HMMAIOLLMXCA OpraHM3aumnein U OCyLLEeCTBASIOLMX
PYKOBOACTBO HaA MpOM3BOACTBEHHbIMKW MpoLec-
camn, coctaBuBlMX I npodeccmoHanbHyo rpyn-
ny, XapaKTepu3oBannCb AOCTAaTOYHON OCBELLEH-
HOCTbtO, 61aronpuATHBEIM MUKPOKAMMATOM, AOMY-
CTUMbIM YpOBHEM LwWyMa (Tabn. 1). OgHako noBsbI-
LUeHHbIN (Ha 2-4 ABA) ypoBeHb LyMa 6bli1 OTMe-
yeH B 7,4% nNpOM3BOACTBEHHbIX MOMELLEHUSIX.
OMI1 oT nepcoHanbHOro KOMMbioTepa He MpeBbl-
WanM A0oNyCTMMOro YPOBHS, 3anblIEHHOCTb BO3-
AyXa W KOHUEeHTpaums okcupa yrnepoga 6biim
3HAUNTENbHO HMXE [AOMYCTUMbIX HOPMaTUBHbIX
BEINYMH.

Xapaktep Tpyaa cneumanucTtoB I npodec-
CMOHanNbHOM rpynnbl 6bif Yalle HanpsKEHHbIM
(HanpsbkeHHOCTb Knacca 3.1. peructpupoBanu y
35,7£12,8% o06cnenoBaHHbIX), 4YeM TKenbiM:
TSHKeCTb Tpyaa knacca 2 6bina onpegeneHa y
92,8+6,8% cneunanuctoB. [Npu oueHke pucka
300pOBbI0 OT LWyMa Ha paboyeM MecTe cneayet
Y4YMTbIBaTb MOMPABKM M Ha BbICOKYIO HAMpPSKEH-
HOCTb Tpyaa. M3BecTeH CMHEPruM3M MX BO3AEMCT-
BMSI Ha pa3BUTME CEPAEYHO-COCYAMUCTON naTono-
rmn, B T. 4. Al, yTO TpebyeT AanbHeMWwero nyve-
HMS UX BKMaja B PWUCK pas3BUTUS CcepaedvHo-
cocyaucTo matonormm ans  nepcoHana AO
«KEGOC», ytobbl paccMaTpuBaTb ee Kak Mnpous-
BOACTBEHHO 06ycnoBneHHyto [12].

OCHOBHasi MpOM3BOACTBEHHas  AesiTeNb-
HOCTb MepcoHana, 0THeceHHoro Bo II npodeccuno-
HanbHylO rpynny (3NeKTPOMOHTEP W 3NEKTPO-
cnecapb [1C, 3neKTPOMOHTEP MO WCMbLITAHUAM U
U3MEpPEHUSIM, 3NEeKTPOMOHTEP NO PEMOHTY arna-
paTypbl peneHon 3aWwuTbl U CPeacTs aBTOMa-
TUKW, BOAMTENM CreunanbHOro aBTOTpPaHCNopTa)
3aK/0YAETCA B KOHTPOJIE 3a paboToM pasnnyHbIX

YCTPOWCTB,  PacrofIOKEHHbIX Ha  OTKPbITbIX
pacnpegenutenbHbiX yctaHoBkax (OPY), anekTpo-
ycraHoskax [1C. [lapameTpbl MUKpOKIMMAaTa,
OCBELLEHHOCTH, 3amblIEHHOCTM WM LWyMa Ha WX
pabounMx MecTax B TMOMELlEHUSX Takke B
CpefHeM COOTBETCTBOBasIM A0MYCTUMbIM YPOBHAM
(Tabn. 2).

OaHako 4acTo B MOMELLEHUSIX MOACTaHLMNA
UeHTpanbHbix T3C perncTpMpoBany HU3KYLO Mo-
ABWXHOCTb Bo3ayxa (cpegHee 36,2+1,2% un me-
avaHHoe 32% 3HauyeHue Ha 3,8% wu 8%), noBbl-
WweHHble (Ha 2 ab) 3HayeHus BMbpaummn 1 3ara3o-
BAHHOCTW BO34yxa okcuaamm Mapradua (B 20,5
pa3a). Ha 12,5% pabounx Mectax BbISBASAN MO-
BblleHHble YpoBHM wWwyMma (ao 84 aBA). MNpoaHa-
NIM3MPOBaHO COOTHOLUEHUE CpeaHUX MUKPOKINMa-
TUYeckmx (akTopoB Ha paboumx MecTax nepco-
Hana II npodeccnoHanbHONM rpynnbi.

BospacTtaHve TemnepaTypbl BO34yXa Ha
paboyeM MecTe Mpu BbINONHEHUM TsXkenol pabo-
Tbl (YacTto knacc 3.1) cnocoberByeT ocnabnennto
TepMooTAauM U neperpesy nepcoHana. OpgHako
noBbilleHMe TemnepaTypbl 4YaCTUYHO  KOM-
MEeHCMPYEeTCS CHWXKEHMEM BNAXHOCTUM BO3adyxa
Hmke 40% n pocToM MoaBWXKHOCTU Bbiwe 0,16-
0,18 M/c, 4TO MOXET NpeaoTBpalLaTh HapyLlleHue
TepMoperynsuMnm opraHuama 31eKTPUMKOB M ek-
TPOMOHTa)XKHMKOB.

OcHOBHasi NpOW3BOACTBEHHas AesATeslb-
HOCTb 3/IEKTPOMOHTEPOB U 3nekTpocnecapen MC
Conps>XeHa C BO3AEMUCTBMEM Ha WX OpraHu3M
SMIN MY Ha BJ1 n Ha OPY. UX ypoBHM HarnsiaHo
npeacTasneHbl Ha puc. 2, rae MeavaHHble 3Hade-
HUS Yy YCTaHOBOK C HanpspkeHuneMm 500 kB wu
220 kB (I » II rpynnbl 060pyaoBaHMsl) Ha BbICOTE
1,8 m pocturanm 21,3 kB/m u 9,15 kB/M, a ¢
HanpsbkeHneM 110 kB u meHee 110 kB (III n IV
rpynnbl) COOTBETCTBOBA/IM AOMYCTUMBIM YPOBHSM.

Tabnuua 1 — CpeaHue 3HayeHnsl TMrMeHnYeckux napamMeTpoB Ha pa60qu MEeCTax nepcoHana

I npocheccroHanbHoM rpynbl

'MrneHnyeckune Yucno

napaMeTpbi nak HaGRIoReHVi M£m 95%u MeanaHa
CkopocTb AguxeHns BO3Ayxa (M/c) 0,1-0,3 39 0,10£0,002 | 0,09:0,11 0,10
BnaxxHocTb (%) 40-65 39 34,7+1,1 32,5:37,0 31,0
Temnepatypa (°C) 20-25 39 23,0+0,07 23,2:23,1 23,1
OcBeLLEHHOCTb (JTOKC) 300 39 402,7+14,4 | 373,5:432,0 390,0
LLym (nba) 60 6 41,4+0,9 39,1:43,8 40,0
3anbineHHocTb (Mr/m>) 6 6 0,9+0,00 - 0,9
HanpsixenHocTb 31 2-400 kry (B/m? 2,5 6 1,32+0,14 0,96:1,67 1,10
MNOTHOCTb MarHMTHOro noTtoka 2-400 75 6 13,00£1,26 | 9,75:16,25 11,00
kru (HTNn)

Okcna yrnepopaa (Mr/m®) 20 6 5,40+0,00 - 5,40
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Tabnuua 2 — CpefiHve 3HaYeHNst TMriMeHNYECKMX NapaMeTpoB Ha paboumx MecTax nepcoHana

II npodeccmoHanbHOM Fpynnbl

'MrneHnyeckue MK Yucno M 95%LB M
napameTpbl A HabntoaeHn m ° cAnana
CropocTb ABWkeHWst Bosayxa (M/c) | 0,1-0,3 68 0,18+0,007 | 0,17:0,20 0,20
BnaxxHocTb (%) 40-65 68 36,2+1,2 33,8:38,5 32,0
Temnepatypa (°C) 17-28 68 23,1+0,1 22,8:23,4 23,2
OcBelleHHOCTb (J1H0KC) 200 11 342,9+13,6 | 315,6:370,3 345,0
Bubpauus 98 2 100,0+2,0 74,6:125,4 100,0
Lym (n6a) 80 16 70,5+3,9 62,2:78,9 73,6
3anblneHHoOCTb (Mr/M?) 6 17 2,11£0,25 1,58:2,63 2,10
HanpsxeHHocTb 3n 2-400 kru (8/M?) 2,5 11 1,54+0,13 1,25:1,82 1,70
MNOTHOCTb MarHWTHOrO NOTOKa 2- 75 1 15,45+1,18 | 12,83:18,08 17,00
400 kru (HTN)
Okeup yrnepopa (Mr/m%) 20 16 9,74+0,81 7,59:12,77 9,6
MacnsHble aspo3onm (Mr/m3) 5 4 3,05+0,55 1,3:4,8 3,30
OKuMCnbl MapraHua (Mr/m°) 0,2 1 4,10 - 4,10
Okcup asoTta (Mr/m?) 5 5 2,18+0,12 | 1,85:2,51 2,20
Yrnesogopoab! (Mr/m°) 300 5 30,38+7,67 | 9,10: 51,67 21,0
CepHas kucnota (Mr/m>) 1 2 0,08+0,0 - 0,08
rpynna=2 Box Plot of 31,8 grouped by rpynna
el LS EEmsani) Clie) Ta6nua Lientpansslie SMM 2014 8v'58c
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PucyHok 1 — CooTHOLLEHWE CpeaHnX
MUKPOKIMMaTH4ecknx hakTopoB Ha paboumx
MecTax nepcoHana 2 npodeccuoHanbHOW rpynbl

Moa BJ1 500 kB (5 rpynna) mMeauaHHble YpOBHM
3l Ha BbicoTe 1,8 M OT NOBEPXHOCTU MPEBbILLANU
Jonyctumoe 3HadveHue 5 kB/M. CaMble BbiCOKME
ypoBHM 31 peructpupoBanu Ha OPY500 kB wu
OPY220 kB y TpaHcdhopMaTopoB W BblKto4aTe-
neu, kotopble gocturanu 18,7 kB/M un 8,6 kB/M
npu HKM3kux MM (Tabn. 3) ¢ pacyeTHbIM AONYCTK-
MbiM BpeMeHeM paboTbl A0 40 MMH 1 3 yacos 40
MUHYT. CneayeT ocobo noaYvepKHyTb, 4YTO MoA
J12M 500 (1,8 M) BoigBnsnu Il C HanpsHKeHNeM
13,6 kB/Mm n MIN 2,4 A/M C pacyeTHbIM AOMyCTU-
MblM BpeMeHeM paboTbl He 6onee 1 yaca 40 mu-
HYT.

KoHueHTpaumn okcupga yrnepoga v Mac-
NSIHBIX @3P030Jiel, BbiSIBNIEHHbIE HA pabounx mMec-
Tax BoAMTenen CneuTpaHCcnopTa, He MpeBbiwanu
[OMYyCTUMbIX YPOBHeN. Mpu npoBeaeHUN CBapou-
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PucyHok 2 — CooTHowweHmne 3N (Ha 1,8 M) Ha
pabounx Mectax nepcoHana II npodeccnoHanb-
HOW rpynnbl

HbIX paboT OTMeYeHbl KpalHe BbICOKME KOHLEHT-
paumm okucnos MapraHua (20,5 NAK). Xapakrep
Tpyda MnoOYTM Y MOMOBMHbI PaboTHMKOB BTOpPOM
(akcnnyaTaunMoHHoOM) rpynnbl 6bln TAXKENbIM Knac-
ca 3.1 (y 38,9+11,5% npodeccnit) n HanpsKeH-
HbIM knacca 3.1 (y 44,4+11,7% npodheccuin).
BcriomoraTtenbHble paboTHWMKK K criieuunanu-
CTbl, 3aHMMAIOLLMECS BCMOMOraTeslbHbiMU Npou3-
BOACTBEHHbIMM MpoLeccaMn: ynpasfieHne KoM-
NpeccopHbIMM  YCTaHOBKaMK, BbIMOSIHEHWE  pe-
MOHTHbIX (ra30CBapLUMK) U CHabXeHYeCcKnX QyHK-
UM (KnagoBLWMK, BOAWTENb HE CheuuanbHOro
aBTOTpaHcnopTa), Yybopkon (ybopwwmk) w ap.,
coctasuim  III  npodeccmoHanbHyo  rpynny.
Ycnoeua Tpyaa 3TOr0 MepcoHasna Xapakrepwu-
3ylOTCS AOCTaTOYHON OCBELLEHHOCTbIO, AOMYCTU-
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Tabnuua 3 — MNapaMeTpbl 3NEKTPUYECKOro M MarHMTHOro Nons Ha paboumx MecTtax nepcoHana

2 npodeccmoHanbHOM rpynnbl

Mo anekTpuyeckoi coctaBnstollen (KB/m) Mo MarHWTHON cocTaBnsitoLen (A/m)
Knacc nay 25 kB/m nay 1400 A/m
060pya0BaHNS 1,8 1 0,5 1,8 1 0,5
OPY-500 kB 18,719 | 13,4+1,6 10,9+1,6 42+0,6 | 3,1+0,4 3,4+1,3
OPY-220 kB 8,6+1,1 5,6%0,7 3,0+0,5 2,3£0,3 | 1,6£0,2 1,1+0,1
110 kB 2,9+0,7 1,8+0,4 1,1£0,3 1,4+0,2 | 0,8+0,1 0,4+0,05
Huxe 110 kB 0,9+0,1 0,4+0,03 0,3+0,03 0,8+0,1 | 0,5+0,1 0,3+0,1
noz BJ1 500 kB 13,6+0,7 8,3+1,1 3,042,1 42+0,7 | 2,004 1,3+0,2
cpeaHee 11,0+1,2 7,6%0,9 5,4+0,8 2,84+0,3 | 1,9+0,2 1,840,5
Tabnuua 4 — CpeHMe 3Ha4YEHUSI TMIMEHNYECKMX MApaMeTPoB Ha pabounx MecTax nepcoHana
11T npodeccroHanbHOM rpynnbl
CKopoCTb ABMXXEHNSA Bo3ayxa (M/C) 0,1-0,3 40 0,20+0,01 0,18:0,22 0,20
BnaxHocTb (%) 40-65 40 32,1+1,3 29,4:34,7 30,0
Temnepatypa (°C) 17-28 40 23,6£0,2 23,2:24,0 23,9
OcBeLeHHOCTb (J110KC) 200 22 272,1£20,2 | 230,1:314,1 | 271,0
Bu6pauus (a6) 98 4 87,0+4,5 72,7:101,3 87,0
Lym (n6a) 80 13 75,1+3,1 68,3:82,0 78,0
3anblneHHOCTb (Mr/M) 6 16 2,56+0,32 1,88:3,23 2,25
HanpsikeHHocTb 31 2-400 kriy (B/m?) 2,5 7 0,90+0,05 0,78:1,02 0,80
[MNOTHOCTb MarHUTHOro NOTOKa,
2-400 (K1, HT1) 25 7 9,57+0,43 | 8,52:10,62 9,00
Okenp yrnepopa (Mr/m) 20 14 9,96+0,96 | 7,89:12,04 9,80
MacnsaHble aspo3omnu 30 5 2,58+0,38 1,51:3,65 3,00
Okcna MapraHua (Mr/m3) 0,2 2 0,61+0,49 -5,62:6,84 0,61
Okemnp xenesa (Mr/m°) 6 1 18,50+0 - 18,50
LLlenoyHble aspo3onu (Mr/m3) 0,5 1 0,55+0 - 0,55
Xnop (Mr/m3) 1,0 1 1,10+0 - 1,10
Okemnp asoTa (Mr/m®) 5 6 2,08+0,32 1,26:2,91 2,25
Okemna xpoma (Mr/m°) 0,01 1 0,005+0 0,005
Yrnesogopogabl (Mr/m3) 300 6 31,57+£8,44 | 9,87:53,26 27,25

MbIMK MapaMeTpaMM MWKPOKIMMaTa M OCBELLEH-
HocTu (Tabn. 4).

M3yyeHO COOTHOLWEHME CPeaHUX MUKPOKIIU-
MaTM4ecknx (akTopoB Ha paboumx MecTax nep-
coHana III npodeccnoHanbHoW rpynnbl (puc. 3).
Tak, BO3pacTaHWe TemnepaTypbl COMPOBOX-
[OAETCS CHMXEHMEM BfiaXkHOCTM Bo3ayxa Ao 30%
npu pocte noaswxHoctn go 0,18 m/c, uto sBns-
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€TCA NpeAnOYTUTENDbHBbIM A9 OpraHu3Mma,

no-

CKOMbKY CrnocobCTByeT TennooTaade w npeay-
npexgaeTt neperpes. OAHako nposefeHue cBa-
pOYHbIX paboT CONpoBOXAANOCb BblAENEHMEM B
pabouylo 30HY OKCMAOB MapraHua u xenesa Ao
yposHs 2,3 MAK u 3,2 MNAK.

Xapaktep Tpyaa y 36,4+14,5% paboTHu-
koB III npodeccmoHanbHOM rpynnbl 6bl1 OLEHEH
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rpynna=3
3M nosepxHocTh: V.M/C 1 BnaxocT % uT ('C)

T ('C) = Distance Weighted Least Squares

> 24

B <2375
B <2275
<2175
= <2075
B <1975
Bl <1875

PucyHok 3 — CoOTHOLLEHNE CpeHUX
MUKPOK/IMMaTH4eckux akTopoB Ha paboumx
MecTax nepcoHana UeHTpanbHbix T2C

(III npodreccmoHanbHas rpynna)

KaK Tsbkenbld kKnacca 3.1, a y 9,1+8,7% kak T4-
Xenbih knacca 3.2. Mo HanpshkeHHOCTU WX TpyAa
COOTBETCTBOBaN Knaccy 2.

Takum obpasoM, no pesynbTaTaM aHanu3a
peTPOCMEeKTUBHbIX AaHHbIX 3a 10 neT (MaTepuansbl
atrectauumn paboumx mect 2009 r. n 2014 r.),
MOXHO caenaTb cneaytowme BblBOAb!:

1. Ycnosus Tpyda Ha 6onblunHcTBE pabo-
unx mMect nepcoHana AO «KEGOC» cooTBeTCTBY-
10T TpebyeMbiM CaHUTapHbIM HOPMaTMBaM.

2. Cpean hakTopoB pUCKa 340pPOBbI0 HEO6-
XOAMMO OTMETUTb HU3KYI0 MOABMXHOCTb BO3AyXa
ans npodeccuin us I npoceccmoHanbHoM rpynnbl,
4YTO MOXET cO3AaBaTb COXHOCTU ANs (PyHKLMO-
HWPOBaHWSl LEHTPanbHOM HEPBHOW CUCTEMBbI U
CUCTeMbl  TepMoperynsuum nepcoHana.  Tpya
35,7% paboTHUKOB 3TOW rpynnbl paccMaTpuBan-
CS KaK HanpsbkeHHbld knacca 3.1, B 7,4% npo-
(beccnin OH nMpoTekan B YCNOBUSX MOBbLILLEHHOMO
LUIYMOBbIAENEHMS.

3. Ans 6onbleit Yactn pabounx II npo-
(beccmoHanbHOM  rpynnbl  OCHOBHbIM  (HaKTOPOM
puUcKa SBASNCS KOHTAKT C BbICOKMMU YPOBHSIMU
OMI1, 3HauuTenbHo npesblwawowmM M4y, uto
TpebyeT XeCTKOro KOHTPOsiSi BpEMEHM Haxoxzae-
HWMS NepcoHana npu peMoHTe 31eKTpoobopyaosa-
HWUS MOACTAHUMIA U BO3AYLUHbIX JIMHWI, KOTOPbIN
yCyrybnsieTcsi HU3KOM MOABMXXHOCTBIO BO3AYXa,
NOBbILEHHBIMW 3HaYeHNsaMKM BUBpauumn n 3araso-
BaHHOCTM BO34yxa OKCMAAMM MapraHua.

4. Tpya 44,4% pabotHukos III npodeccuo-
HanbHbIX FPynn paccMaTpuBasncs Kak HampshKeH-
HbI Knacca 3.1, a 38,9% - kak Tshkesblli Knacca
3.1. Kak Haubonee Tskenbli (knacc 3.2) 6bin
oxapakTtepusoBaH Tpya 9,1% BcnomoratenbHbIX
pabouunx, npu 3ToM y 18,2% BCNOMOraTenbHOro
nepcoHana MoBbILUEHHbIN YPOBEHb LUyMa SABNSSICS
(hakTOpOM purcKa 340POBbIO.

Korgpnimkr nurepecoB. KoHDNVKT nHTepe-
COB He 3asBfleH.
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O. V. Grebeneva, L. Sh. Seksenova, A. Zh. Shadetova, B. Zh. Smagulova, G. B. Kumbolatova
WORKING CONDITIONS AT THE ENERGY COMPANY JSC «KEGOK»ACCORDING TO RETROSPECTIVE STUDIES
National center of labour hygiene and occupational diseases of the Ministry of health of the Republic of Kazakhstan

(Karaganda, Kazakhstan)

Features of working conditions for those working in energy production are impossible today without assessing
occupational health risks. According to retrospective data, the most significant occupational risks were high levels EMF
on Open Distribution Facility (ODF) 500 kV and 220 kV, increased noise levels, heavy and hard work.

Key words: occupational risks, energy company, EMF, noise

O. B., lpebenHena, /1. L. CexceHoBa, A. XX., LLlageToBa, b. XK. CmarysioBa, I. Kymbornarosa
«KEGOC» AK SHEPIETUKA/IbIK KOCITIOPHbIHbBIH PETPOCITEKTUBTI 3EPTTEYJIEP [JEPEKTEPI

BOUIBIHLLIA EHBEK XXAFLAB!

KP LIJCM EH6eK rurneHacsl oHe Kacion aypysap YWiITTbiK OpTasiblFbl, (Kaparargbl, Ka3aKcraH)

ByriHri TaHAa sHepreTukasblK KCiMOpblH XyMblCKepRepiHiH eHbek >XaFalinapbiHblH epeKLUenikTepiH AeHcay-
NblKKa KaCibu KayinTinikcis 6aranay MymkiH emec. PeTpocnekTusTi aepektep bombiHwa ATK 500 kBxoHe 220kB SMO
JIEHrennepi, Wy AeHreMiHiH >XoFapblaybl, ayblp XoHE KUblHAATbIIFAaH eH6eK eH MaHbI3Abl Kacibu KayinTinik 6onbin Ta-

6binaasbl.

Kint ce3gep. kacibn KayinTinik, sSHepreTukanblK KacinopblH, MO, wy
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