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METO/J KOJIMYECTBEHHO OLIEHKH
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XUMHMKO-®APMALEBTUUYECKOM OTPACJIN

B paGote ommchIBaeTcs METOJ KOINMYECTBEHHOH OLEHKM MPO(ECCHOHANBHBIX PHCKOB y
pabodYMX NPEANPUSATHH XHUMHKO-(apMaleBTHIECKOH OTpacid Ha OCHOBE AaHAH3a KPHUBBIX
PE3MCTEHTHOCTH roMeocTas3a. MeTo MoXeT ObITh UCIIONB30BaH MPH PEIICHUH 3a/1a4H BBISBIICHUS
(hakTOpOB pHcka 3aboneBanuii M000it aTHoNoruu. Mi.: 3. Bubnuorp.: 8 Ha3B.

KiioueBble cjI0Ba: KONMYECTBEHHAs OLEHKA, NPO(ECCHOHATIbHBIE PHCKH, KpHBBIC
PE3UCTEHTHOCTH TOMEO0CTa3a, paKTophl pHCKa.

IHocranoBka nmpo0JieMbl M aHAJM3 JUTepaTypbl. B HacTosiee BpeMs B
VYKkpauHe B YCIOBHMSIX HHTEHCHUBHOTO  pa3sBUTHS ~ XUMHUECKOW U
(hapmManeBTHYECKOH OTpaciael MPOMBIIICHHOCTH YXY/IIAETCSI 3KOJIOTHIECKOe
COCTOSIHME OKpYXAIOLIEH cpeapl U, Kak CIEACTBHE, PAcTeT KOJUYECTBO
OOoNBHBIX, B TOM 4HCJIE, Ha pPACIpPOCTPAHEHHBIE JepMaro3bl. JlaHHBIE
MoHHUTOpHHTa [l] cocTosHMS 3740pOBBS pPAbOUMX MPEINPHUATHH XUMHKO-
(I)apMaHeBTI/I‘-IeCKOf/'I MMPOMBIIIIJIICHHOCTHU CBUACTCIBCTBYIOT O BBICOKOM YPOBHE
3a00JI1€eBaEMOCTH aJUIEProAEPMaTO3aMy U APYTUMHU KOKHBIMH 3a00JICBaHUSIMH,
9T0, B CBOI0 OdYepelb, MOXET MPHBECTH K YBEJIHUYEHHIO KOJMYECTBa
npoeccCHOHaTBHBIX 3a00I€BaHMI.

Kak mnokasamu wuccnenoBaHus, y padO4Mx M CIYXallUX XHUMHKO-
(hapmMaLieBTHYECKOM  OTpaciay  BIEPBBIC  AJUIEpPrHUYecKue  3abosieBaHUs
NPOSIBIISIFOTCS, B OCHOBHOM, B TEUYCHHE IIEPBBIX JECSATH JIeT paboThl Ha
MPEANPUATHH.

TpagunuoHHO B AUIEProjJOTMM  3ajada paHHEW JAWarHOCTHKH
3a0oNeBaHNs CBs3aHa ¢ aHanu3oM (QakTopoB pucka (PP), xommuectBo
KOTOPBIX 3a TOCIETHHE TOABl pe3ko Bo3pocio. Hammume ®P u ¢axTopos
MPEPACIIONIOKEHHOCTH K Pa3IMUHbIM aJUIEPTHYECKUM 3a00JICBaHUM, OIIEHKA
YPOBHSL aJaNTallHIOHHO-KOMIIEHCATOPHBIX BO3MOXKHOCTEH OpraHu3Ma JaroT
BO3MOJKHOCTh C OIPENEICHHOW CTENEHBI0 YBEPEHHOCTH HWHIUBUAYAIbHO
MIPOTHO3UPOBATh BO3MOXHOCTb Pa3BUTHA MPO(PECCHOHATIBHO 00YyCIOBICHHBIX
aieproiepmaro3os [2, 3].

3ajaya KOJMYECTBEHHOW OLIEHKH MPO(ECCHOHANBLHOIO pHCKa Pa3BUTHS
npogeccrnonansHO 00ycnoBiIeHHBIX 3a0onesannii (I103) y pabounx cBszaHa ¢
TPYIIOBOW  XapaKTEpPUCTHKOM, ompepessiomied  MecTto  paboTel  Ha
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NPEANPUSTHA XUMHUKO-(apMaIleBTUUECKOH OTpaciu ¢ HauOOJBIIMM PUCKOM
pazsutus [103.

[MpodeccronanbHble BpPEeAHOCTH B THTHEHE Tpylda OIPENEISIOTCS Kak
BEIIECTBA XHMHYECKOTO M OMOJOTWYECKOTO MPOUCXOXKICHHS, C KOTOPBIMH
pabouyne MMEIOT KOHTakT B Iporiecce cBoed pabotel. IIpodeccruoHanbHbe
BPEIHOCTH SIBIISIFOTCSI OCHOBHOW NIPHYMHOM BOSHUKHOBEHHUS MPO(HECCHOHATBHO
00yCIIOBIICHHBIX aJuteprojepmaro3oB. Kpome toro, cyniectBytor ®P, koTopbie
HE SIBIITIOTCS IPUYMHON BOSHUKHOBEHHMS 3a00JIEBaHUS, HO TIPEIIECTBYIOT €T0
passutuio [4]. Jns ®OP wnHambonee >QQGeKTHBHON SBIICTCS OICHKA WX
COBMECTHOT'O BIMSHUS HA pa3BUTHE 3a00JICBaHMSL.

B wuccnemoBanmMax, mpoBOOUMBIX B [2 — 6], OBUIM BBISBICHBI Kak
WMHIUBHIYyalIbHBIE, Tak W TpynnoBsle @OP pasButus npodeccuoHanbHO
00yCIOBICHHBIX AJUIEPTOAEPMATO30B ¥ pabOUINX XUMHKO-(PapMareBTHIeCKOH
npoMbliieHHOCTH. BrrsBnennsie @P passutus 103 cpaBHMBamMCh 1O cuile
BIMSHUS, a IO pe3ylbTaTaM CpaBHEHUs — paHxupoBanuch. Haubombiiee
BiausHue Ha paszButue 103 okassiBan ®P "Mecto paboTel" ¢ rpaganusiMu
"Cssizano”, "Otuactu cBsizano" u "He cBsi3aHO" HEMOCPEJACTBEHHO C
KOHTAaKTOM C BEIIECTBAaMH, BBI3BIBAIOIINMH pa3BUTHE TPO(HECCHOHATHHO
00YyCIIOBICHHBIX aJieprojepmMaro3oB. Takoi puck passutus [103 sBusercs
po¢eCCHOHAITBEHBIM PHCKOM.

IIpn ¢dopmupoBaHuM BBHIOOPKH, COOTBETCTBYIOIIEH TpeGOBaHMIM
MPOBOANMBIX HCCIEIOBAaHMN, YacTh NAHHBIX, KaK IIPABWJIO, HETIOJHBIX, HE
oOpabatpiBasiack. [IpuumMHaMM TakoW HEMOJNHOTHl JAHHBIX  SIBJISUINCH
YBOJIBHEHHS YacTH pabouux ¢ NPEANpHATHSA, Tepexo]l Ha JIpyroe MecTo
paboTHl Ha JAaHHOM IPEAINIPUATHN C MEHBIINM NPOQPECCHOHATBHBIM PHCKOM.
Kpome Toro, He Bce pabouue OOpallarOTCs B MEICAHYACTh MPEIIPUATHS,
0COOCHHO MO IOBOJAY PEUMAWBOB 3a00JIEBaHMS, 3aHHMAsCh CaMOJIEYCHHEM.
IToaToMy monydeHHBIE paHee pe3ylbTaThl HE B IOJHOH Mepe OTpakaroT
MMEIOIIYIOCS TIEPBUYHYIO HH()OPMAIIHIO.

Heabio cTaTb SBISETCA ONKCAHUE METOA MOITYUYEHHs KOTHMUECTBEHHON
OLIEHKH MNpodecCHOHaIbHBIX PUCKOB pa3Butusi [103 mo Bceil umeromieiics
COBOKYITHOCTH JIaHHBIX Ha OCHOBe aHaim3a ¢ynkumu I(t) pesucreHTHOCTH

roMeocTa3a Ha NpuMEpe MpeApUusATUusa XHMHKO'(l)apMaHCBTquCKOfI OTpaciu.

PesyabTarsl HCCJICJOBAHM. BBogumas B paccMoTpeHue
BCrioMorarenbHas Gyukims r(t) ompemenseT B KaXKIbIii MOMEHT BpeMeHH {
BEPOSITHOCTH TOro, uTo 1103 eme He MPOSABUTCS K MOMEHTY BpeMeHH 1, T.e.
YYUTBIBAIOTCS TOJBKO IepBUYHBIC TposiBieHwst [103 y pabounx.

Junst coBokynmHOCTH (2 00BeMa N 3HaueHWE (QYHKIWH PE3UCTEHTHOCTH
rOME0CTa3a BBIYUCISAETCS CIEAYIONIM 00pa3oM:
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n
rg)y=-1, 1<t<s,
n

rae N, — 4ducio paboumx, He uMmeBmUX mnposiBieHuidt 103 k mMomeHTy t
pabotel Ha mpeampusthd; t=1 cooTBeTcTByeT Hauyany pabOThl Ha
npennpustud. Hukakoro apyroro crioco6a onenku r(t) He cymiecTByer.

Jlist 1esiv HaCTOSIIMX HCCIIEIOBAaHMN pacCMaTpUBAIUCH JIBE BBIOOPKH
Q, u Q, u3 Bceil COBOKYMHOCTH AanHBbIX ), Tak uto € UQ, =Q. Ipu

3TOM B Ql BOIILINX 06CJ'I€,I[OBEIHHBIG pa6otme C MUHHMAJIbHBIM, a4 B QZ —C

TOBBIIICHHBIM MPO(ECCHOHATBHBIM PHCKOM. B KkauectBe Q) Gbima BEIOpaHa
0aza naHHBIX oOOCHeNOBaHUs pabOYMX M CIyXalux (HapMaleBTHISCKOM
¢upmbr  "3n0opoBbe”, chopmupoBanHas 1o pesympraram HUP  [7],
IIPOBOJUMBIX COBMECTHO cOTpynHUKaMu XapbkoBckoro HUM Jlepmarosnoruu
u Beneponormm u HTY "XITIN".

ITo xaxmoi chopmupoBanHOil BeIOOpKe () U (), OBUIM MOITy4YEHBI
OLICHKH (QYHKIUH pe3uCcTeHTHOCTH romeocrtasa fi(t) u f,(t) :
f] (T) = fl . f2 L f

T

m; . .
rnre fi=1-—, i=L1, 1<t<S, j=12, m; — uucio pabouux c
n;
HepBUYHBIMU TposiBieHusiME [103, NOSBUBIIUMECS 1O MOMeHTa t=i; n, —
o01iee ynciio pabounx Ha MPEINPUATHN K MOMEHTY t =1i; S — HauOoJbIIHiA

cTax< paboThl, TPU KOTOPOM BIiepBble posBmiock [103. IIpu 3ToM B 4yncio N;
HE BXOJIT paboune, ueii ctax paboTsr S <i.
Pe3ynbTaThl BRIYMCIEHUH NIpECTaBICHBI Ha puc. | B Buae KpUBBIX Ly u

L, OICHKHM PE3UCTEHTHOCTH TOMEOCTa3a fj t), j=1,2, cooTBeTCTBYIOMMX

rpynnaM obcnemoBaHHBIX () m (),. OnmcaHHas MHpoOIEAypa HAa3bIBAETCS
MeronoM Kannana-Meiiepa [8] u npuMeHsieTcs IpU aHaIu3€ BBLKUBAEMOCTH U
MOCTPOEHHUN KPUBBIX JOKUTHSI.

KpuBbie Ly m L, nator HamGonee MONHYIO IO MMEIOLIMMCS JAaHHBIM
onenky F(t) pesucrenTHOCTH TOoMeocTasa. OUEHKA TOYHOCTH MPUOIMKCHHUSI
paccunThiBanach mo gopmyne ['puaByma [8].

Hanmnune Takol OIEHKH TO3BOJISIET OMNPENeNATh JOBEPUTEIIBHBIC
uHTEpBaibl 11 (t) B MOMEHT BpeMmeHH 1 .
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Puc. 1. Kpussie onenxu f(t) pesucrentHOCTHM romMeocTasa: L, — oo rpynme €y,
L, — mo rpymme €,
Ha puc. 2 u 3 npencrasnens! kpusble Ly u L, u ux 95% nosepurenpHsle

o0OmacTH.
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Puc. 2. Kpusast Ly u ee 95%-s1 noBepurensHas 061acTb

KonnuectBeHHas: oneHka Npo(ecCHOHATBLHOTO PHCKa MPOBOMIACH MO
pesyibprataM  CpaBHeHWss KpuBbiXx L uw L, ¢ mnpuMeHeHHeM

HemapaMeTpuiecKkoro JiorpanroBoro kputepus [8]. HymeBas rumoteza H,

COCTOsJIa B TOM, UTO B obenx rpynmnax Ql u QZ PE3UCTCHTHOCTb I'OMECOCTAa3a
OJIJMHaKoOBa.
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Puc. 3. Kpusast L, u ee 95%-s noBepurenbHas 061actb

OnuuM u3 TpeOOBaHMII JIOTPAHTOBOIO KPHUTEPHUs SIBISICTCS TO, YTO
Obyukiuu R(t) u ry(t) cBssambl Mexy co6oi cootHomenueM I, (t) =[r (t)]*.

IIpwu stom, ectu o.=1, To kpuBsie ouenok fi(t) u f,(t) coBmamaror, uto
PAaBHOCHJIBHO OTCYTCTBHIO HPO(ECCHOHANBHBIX PHCKOB; ecimd o<1, 1o
YPOBEHb IPO(ECCHOHATLHOTO PHCKA BBILIEC B IPyIIe 00CIEIOBaHHBIX (), U
HaoOopoT, ecnu o.>1, TO ypoBeHb MPO(ECCHOHANFHOTO PHUCKA BHINIE B
rpymrme o0cIeI0BaHHbIX 2.

[Mockonbky cootHomenne F(t) =[r(t)]*, cesasbiBaromee ypoBHU

MpOQEeCCHOHANBHOTO PHUCKA, B COOTBETCTBHH C JIOTPAHTOBBIM KPHUTEPHEM
MMEET MEeCTO IpH Jro0oM t, TO mapamMerp o MOXHO OLIEHHTh KaKk

GO

In(r>(S))
rae 1(S) u r,(S) — pesucTeHTHOCTh roMeocrasa B rpymmax Q; u Q, K
KOHITY HaOJFOJICHUSI — MOMCHTY BpeMeHH t =S .

BoiBoasl. Kak mokasaanm BBIYHCICHUS, CTaHIAPTHOE OTKJIOHEHHE
BBIOOPOYHOTO paclpeneleHHs COCTaBWIO Z,... =2,7/089, dro Goibiie
KPUTHYECKOTO 3HAUYCHMS JUIs yPOBHS 3HAUMMOCTH 1% B Cllydyae HOPMaJIbHOTO
pacnpenenenus, KoTopoe cocraBnser Z,, =0,5758. Ilosromy rumotesa H

00 OTCYTCTBUM pa3lNuUil PE3UCTCHTHOCTU roMeocTasa B rpymmax £ u Q,

oTkonsiercsi. Kpome toro, 3Hauenue mapamerpa o =0,574 qaetT BO3MOXKHOCTD
cllenaTh BBIBOA O TOM, YTO YPOBEHb NPO(ECCHOHATIBHOTO PHCKA BHINIE B
rpymnme oocaen0BaHHbIX () .
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Y poboTi NpONOHYeThCS METOA KiTbKICHOI OLiHKH mpodeciiiHnX pU3MKiB y pobounx
MiANPUEMCTB  XIMiKO-(h)apMalleBTUUHOI Traily3i Ha OCHOBI aHali3y KPUBUX PE3HCTEHTHOCTI
romeoctasy. Meron Moxe OyTH BHUKOPHCTAHMII NPH BHPpIIIEHHI 3amadi BHABIEHHS (DaKTOpiB
PH3HUKY 3aXBOpIOBaHb Oyab-sKoi erionorii. I1.: 3. BiGmiorp.: 8 Ha3s.
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Method of quantitative estimation of professional risks on the enterprises of chemical
and pharmaceutical industry / Chikina N.A., Antonova 1.V. // Herald of National Technical
University "KhPI". Subject issue: Information Science and Modeling. — Kharkov: NTU "KhPI". —
2012. — Ne 38. — P. 196 — 201.

The method of quantitative estimation of professional risks for the workers of enterprises of
chemical and pharmaceutical industry is offered. It’s based on analysis of curves of resistibility of
homoeostasis. The method can be used for the decision of task of detection of risk factors of
diseases of any etiology. Figs.: 3. Refs.: 8 titles.
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