4. BbIBOABI

OrneHka CTENMEHW BIMSHUS TEMIIEPATypbl HMCXOMAHOW JKHIKOCTH Ha KHUHETHKY
nepeaadn SHTAJIbIIUU HAa KOHTAKTHBIX AJIEMEHTaX ¢ KOHYCHBIMH BCTaBKaMH TOKa3aja,
YTO TEMIIEpaTypa OKa3bIBAET HE3HAYMTEILHOE, XOTS U 3aMETHOE BIIMSHUE HA CKOPOCTh
TEeTJIOTEepeauH.

Omnpenensroniee BIUsSHUE Ha KOIPGUIMEHT Tepefavyd SHTAIbIUN OKa3bIBAIOT
TUAPOAMHAMUYECKHE (PAKTOPHI, MPUYEM CKOPOCTh BO3AyXa B OOJIBIICH CTETICHH, YeM
IJIOTHOCTh OPOIICHUS. PacueTHbIE 3aBUCUMOCTH ITOTYYCHHBIC JIJISI BBIYUCICHHUS ATOTO
ko3 dureHTa B 3aBUCHMOCTH OT CKOPOCTH Tas3a, IUIOTHOCTA OpPOIICHUS M
TEeMITepaTyphbl TpeIHA3HAYCHBI IS WCIIONB30BAHUS IPU IPOSKTUPOBAHWM allliapaTa
JUTSL YITApUBAHUS CYCIICH3HMH C MCIIOJIb30BAHUEM OTXOISAIINX TOMOYHBIX Ta30B.
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INPUMEHEHUE METOJIA BPEMEHHOI'O CMEIIEHHUS COBBITHI
P AHAJIN3E NPO®ECCHUOHAJIBHBIX 3ABOJIEBAHUI

B cratbe paccmoTpeHa HOBas METOAMKA OIEHKH MPOPECCHOHATBHBIX 3a00JIeBaHUN pPaOOTHUKOB
OpPEANpUSATH, KOTOpas OCHOBaHAa Ha METOJIEé BPEMEHHOIO CMEUICHHS COOBITUH MpH aHaIu3e
npodeCCHOHANIBHBIX ~ 3a0oneBaHuii. MeTon ampoOupoBaH Ha aHanmu3e NPodecCHOHATBHBIX
3a00JIeBaHU OJTHOTO U3 TPYOOIPOKATHBIX Mpou3BoAcTB ErunTa.

VY craTTi po3riIsiHyTa HOBa METOAMKA OLIHKHM MPOQECciifHUX 3aXBOPIOBAaHb MPALIBHUKIB MiANPHEMCTB,
sIKa 3aCHOBaHA Ha METO/Il YaCOBOTO 3MIIIEHHS MOiH MpY aHali31 MpodeciiHuX 3aXBOpIOBaHb. MeTo
anpoOoBaHMK Ha aHami3i NpPoQeciiHUX 3aXBOPIOBaHb OJHOTO 3 TPYOONPOKATHUX BHPOOHHIITB
€runry.

The article discusses a new method for evaluatiowarkers’ occupational diseases in factories,

based on the method of time shift of events upalyais of occupational diseases. The method was
tested upon analysis of occupational diseases) Bggptian tube-rolling factory.
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[Ipy BBINOTHEHUHM WCCIECIOBAHUN Ha TMPEANPHUATHH, C IEIbI0 TOTydeHHUs
NOJIpOOHBIX JAHHBIX MO TpaBMaTU3My M mpod3aboiieBaHUSIM C pa3ieleHHEM
TpaBMaTu3Ma U mpo3aboieBaHUsIM IO HEJENIAM BO3HUKAEeT HoBas mpobiema. OnHa
3aKJIIOYAeTCsl B CHHXPOHHU3AIMU BO3JCHCTBUII OMAaCHBIX WU BpPEOHBIX (HAKTOPOB, B
pamMKax TMOCJEAOBATEIbHBIX HWHTEPBAJIOB BpPEMEHH, HANpPHUMEp TOBTOPSIOMINXCS
JIBAXIbl B MeECsI, T.e. MNPUONM3UTENBHO Kaxable 1Be Hemenu. Jns anammza
TpaBMaTH3Ma Ha MPOU3BOJCTBE 3Ta MpodieMa HE HUMeNa HUKAKOro 3HAYeHHS,
MIOCKOJIbKY PEe3yJhTaTOM BO3JCUCTBUS OMACHBIX W BPEIHBIX (PaKTOPOB MOMEHTAJIHHO
CTaHOBHUTCS TpaBMa TOW WM WMHOW cTeneHH. YTo ke kacaercs mpod3adosieBaHUH, TO
3mech mpoOsiemMa oOkazaiach ropasno Oonee ciokHoil. IlosTomy, TOBOpsI O JErKuX
npoh3a00IeBaHUSX, XapaKTEPUIYIOMIUXCS KOPOTKHUM HWHKYOAIIMOHHBIM TIEPHOJIOM,
HAuyWHas €O CTENeHW He3HauuTenabHoro mpod3adoneBanus Tl < 1 jgeHs
TPYJOCIIOCOOHOCTH W BTOPOM cTemeHu, cinaboe mnpodzadoneBanue, T2: 1-2 nus
TPYAOCIIOCOOHOCTH, MOXHO YTBEp)KIaTh, YTO B paMKaX YCTaHOBIECHHOW TOYHOCTH
00paboOTKM NaHHBIX WCCIENOBAaHUM, T.€. JABYXHEAEIbHBIX WHTEPBAJIOB, JaHHBIE STUX
npod3adonieBaHuil NPSIMO CUHXPOHU3UPYIOTCS C OMAcCHBIMU M BPEIHBIMH (DakTOpamu
BBI3BIBAIOIIMMHE UX. JTH JIBa CiTydasi IpeacTaBieHbl Ha puc. 1 (a u 0).

BospeiicTBue onacHbIX Haunnas Cco CTCIICHHA
| M BPE/IbIX (aKTOPOB Jerkoro mpod3abosieBaHuUs
[0] [19 [45 60 Bpews, s T3: 3-12 JTHEH
H a. Tpanva TPYIOCTIOCOOHOCTH,
I > BO3HHKACT HpO6HCMa
[0] [15] [49] [69] Bpews, s OTCYTCTBHSI
6. He3naumnrensHoe win
T1 T2 ciaboe npod3aboneBaHne CHHXpOHHBaHI/IH ' KaK
| I | | | | noka3zaHo Ha puc.l (B), B
> AHHOM cCJiydac OIIaCHBIC H
IE‘ Bpewms, qusa A y
BPC/IHBIC (bakTopsI,
. B. Jlerkoe BbI3BIBAOIIINC pPa3sBUTHC
mpodsaGonesaite npoh3abosieBaHusi, MOTYT
I | | | | > HpI/IBeCTI/I K €ro
E‘ 15 Bpews, i IPOSIBIIGHHUIO B paMKax
1. Cpennee
T4 npod3abonesanue TCKYLICTO BPCMCHHOTO

| | —+— | | . WHTEpBaja, B TEYCHHUE JBYX
E‘ =0 Bpev, ais HEJEeNIb WIM B pPaMKax

CJIEYIOLIET0 BPEMEHHOIO
MHTEpBAJA. C
PpUOIMKEHUEM K
CIIEIYIOIIEN CTETICHU
cpeanero npod3adoneBanus T4: 13-21 neHb TPyAOCHOCOOHOCTH, JaHHAs MpoOiaema
yCYryOJIsieT CUTYallnIo, 9YTO OTpakeHo Ha puc. 3.13 ).

JlaHHOE€  BpEMEHHOE  CMEIICHHWE  Ha3bIBA€TCA  HMHTEPBAJIOM  CMEILEHUs
npod3aboneBaHus U MPEACTABIAECT COOOW OUYEHBb CIIOXKHYIO 3aJady, 3aBUCSIIYIO OT
MHOKECTBa (PaKTOPOB, CpPEAM KOTOPBIX OCHOBHBIE (DAKTOPBI, XapaKTEPU3YIOIINE
npog3abosieBanne camo 1Mo cede, Kak OCTPOe WM XPOHUYECKOE, BO3PACT Malue-HTa,
npupoay 3a001eBaHus, 0COOEHHOCTH €T0 MHKYOAIIMOHHOTO MePHoIa U T.J.

Puc. 1. BpemenHoe cMelieHue i Jerkux
npodzabonaeBaHuit
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[IpodzaboneBanusi XapakTepu3ylOTCsl Pa3IUYHOM UIMHOW JAHHOTO CMEILEHUS,
HanpUMep, BPEMEHHOE CMeIIeHHe IS Takux mpod3aboneBanuii, Kak BHOpaIMOHHAsS
0one3Hb, coctaBiser 2-16 yer, mOSTOMY OHM HE MOTYT pacCMaTpHUBAaThCS B paMKax
JaHHOTO uccaenoBaHus. JlJii HEXpOHHMYECKHX 3a00JIeBaHUN, OCOOCHHO CBSI3aHHBIX C
BO3/ICCTBUEM MATOT€HHBIX MUKPOOPTaHU3MOB WJIM TEPMAJIbHOM HArpy3KOM Ha TEJNO U
OpTraHbl YEJIOBEKa, CPEIHEE 3HAUCHHNE CMEeIeHnst MOXKeT cocTaBiaTh oT 0 mo 30 nueii. B
oOpaTHOM OTCYEeTe OT JAaThl MOCTAHOBKH JIMArHo3a, MUCXOAS M3 BPEMEHHOM IIKaJIbI
npod-3aboeBaHuii, WK B TPSIMOM OTCUETE, HAUMHAsSl C JAaThl BO3ACHCTBUS OMACHBIX
WIM BpeOHBIX (AKTOPOB, HMCXOAS K3 BPEMEHHOM IIKaJbl OMACHBIX M BPEAHBIX
(bakTOpOB, KOTOPAs SABJIIETCA KPUTEPUEM B JaHHOM HccleaoBanuu [1-14].

B wuccnepmoBanuu = mpod3abosieBaHMil  cTenmeHbio  Bhiie T3,  JErkoro
npodzadoneBanus ¢ 3-12 gHelt TPyAOCIOCOOHOCTH, TAHHOE SIBJICHUE TMPOSBIACTCS B
BUJIC JUCKPETHOI'O HMIIyJibCca, Kak IOoKa3aHo Ha puc. 2 (0), a 3areM B BuUIE
TEHJIEHIIMO3HO CMEILEHHON BEpOSTHOCTH Mpod3abosieBaHMs, KaK MMOKa3aHO Ha puc. 2
(B). IIpu sTOM mpearnonaraercs BpeMEHHOE CMEIICHHE B pa3Mepe ABYX HWHTEPBaJOB,
T.€. OJTHOTO MEcCsIa, UJIU YEThIPEX HeAelNb, HAUMHAS C IaThl BO3ACHCTBUS OMACHBIX WU
BpPEAHBIX (DaKTOPOB, YTO TOBOPUT O TOM, YTO CTATUCTUYECKHE JaHHBIE MO BCEM
npog3aboneBanusM Bcex creneHed oT T3 u BhIllle CMEIIEHBI BIIEpe] BO BPEMEHU Ha
OJIMH MECSHI], a 3aTeM IepepacnpeieieHbl B BUAe 00paTHO TEHACHIIMO3HO CMEIEHHOM
BEPOSATHOCTH B MIPEJIITOJIATaeMOM COOTHOIIICHHMH, OTPAKCHHOM Ha puc. 2 (1): Tak, 60%
BEPOSITHOCTU TMOSBJICHUST Tpod3abosieBaHusi B paMKax TEKYIIEro CMEHEHHOTO
BPEMEHHOT'0 MHTEpBaJa, T.e. MAKCUMaIbHBINA 3(PPEKT ONacCHBIX WU BpEAHBIX (PaKTOPOB
MOSIBUTCS BO BTOPOM MHTepBaie rnocie ero Bozaenctaus, 30%BeposiTHOCT MOSBICHHUS
npod3abosieBaHus B IPEIbIAYIIEM BpEMEHHOM UHTEpPBAJIE, T.€. CIEAYIOIIee

BO3MOKHOC IMOABJICHUC Bo371eHCTRIE OTACHBIX
npo3abdoieBaHus 1 BCIEIX (aKTOpOB
OXKNIOACTCA B IIEPBOM E @ @ 45 @ Bpews, st
BPCMCHHOM HHTCPBAJIC a.IIpodszabonepanne
o 0e3 cMmelneHus
IIoCJIeC BO3ACHUCTBUA >
OMacHbIX WM BPEIHBIX o] [15] o] k5] [69] Bpews, /s
KT B 1 % 0. [luckpeTHO cMemEHHOE
(I)a Opo ’ O m BpemeHnoe cmemenue 5 podzabonepanue
BCPOATHOCTD IIOABJICHUA l l l | l
npod3zaboieBanms B E‘ - ;HH
M,
HpC,Z[H.ICCTBy}OHICM B. TeHIEHIIMO3HO
BPpCMCHHOM HHTCpPBAJIC, CMEIIEHHAs BEPOSITHOCTD
o
T.. Hamboiee craboe npodaGoneparit
BEPOATHOC IMOABJICHUC l l | l >
npod3aboeBaHus [‘ |§c|)'| Bpews, 1
OXKHNIOACTCA B OIHOM ° T5 A. YTIpOIEHHbIE
BEPOSTHOCTH COOTHOILEHHS

BpCMCHHOM HMHTEpBAJIC C l 3 | l cMentends npod3aboBaHus
MOMEHTOM J >

Bpewms, nus

BO3JEUCTBUSA E‘

OITaCHbBIX HWJIW BPCIHBIX 15 30

¢daxropos [15-16].
Bo uzbexanue npoOneHus
KaXJIOMY CITy4aro

Puc. 2. BpemenHoe cMmenieHue s TSKEIbIX
npod3aboseBaHuil U yPOIIEHHAs] BEPOSTHOCTh
COOTHOIIIEHUS CMEILIEHUS TSHKEIBbIX mpog3a0osieBaHn
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TpaBMaTu3Ma win npod3adoneBanuii mpucoeHo 106amIoB Ha KAl CiTy4ai.

OT0 3HaueHHE BHIOPAHO U3 COOOpPaKEHUI YHPOLICHHs, a BPEMEHHOE CMEIIECHNE
OPUMEHSETCSd TOJBKO TMpPH  paccMOTpeHuH npod3aboneBaHuili C  MEPHOIOM
HeTpyaocnocoOHocTH Oonee 2 muelt, T.e. T3: Jlerkas tpaBma [12 mueii], T4: Cpennss
tpaBma [21 nens], T5: Tskenas tpaBma [61 nens], T6: Ouens Tsokenas TpaBma [>61
nenb|, T7: MaBamunHoCTh, T8: JleTampHas TpaBMa, Kak MoKa3aHo Ha puc. 2.

3aKiIroueHre 1o pe3ysbTaTaM MOCIEIHEro OOCYKICHHs MPEACTABICHO B TaOIUIEe
Ui O0IIero WHTEepBaja BPEMEHM B KauecTBe mpuMmepa. Kaxmomy BpeMEHHOMY
WHTEpBAY JJIMHON B JBE HEACIH, WM TOJI-Mecsla, MPUCBOEHO 1o S 6aios, T.e. 10
0aJuIoB I KaXJOTO MecCslla, HauWHas ¢ MOMEHTAa TOJy4YeHHS TIEPBUYHBIX JTaHHBIX.
Takum oOpa3om, TiepBoi MoJgoBHHE 1-T0 MecsIla COOTBETCTBYET BPEMEHHON MHTEpBAI

0, a Bropoii monoBuHe — 5.O0auH TpaBMaTu3M (Miau ofHO mpod3adoneBanue) = 10
OaILIIOoB.
Tabnuma. DpdekT BpeMEeHHOro CMENIeHUs CTENEHN TpaBMaTHU3Ma WK
npod3abosieBaHms
J10 BpeMEHHOT0 CMENIeHUs [Tocie BpeMEHHOr0 CMENIEHUS
Jlns tpasmarusma (T1, T2, T3, T4, T5, T6, T7, T8, T@)mupodzaboneBanuii cremneHu 11
u’l2
Bpem Bpemennas matpuna Bpem Bpemennas matpuna
€HHOU TpaBMaTHU3Ma €HHOMU TpaBMaTHU3Ma
UHTEPBaJ UHTEpBaJ
235 10 235 10
240 0 240 0
245 0 245 0
250 0 250 0
255 0 255 0
Jliis mpod3aboneBanwmii crenenpio Beime 12, 1. (T3, T4, T5, T6, T7, T8)
235 0 235 0
240 10 240 1
245 0 245 3
250 0 250 6
255 0 255 0
Jlns TpaBMaTtu3Ma uiu npod3abosieBaHUN BBIIIEYTOMSHYTOTO Cydast
235 10 235 10
240 10 240 1
245 0 245 3
250 0 250 6
255 0 255 0
U T.J. U T.J.

CnemyeT ynmoMmsiHyTh O BO3HMKHOBEHHMH JBYX TPaHUYHBIX MpoOJieM, OIHA U3
KOTOPBIX 3aKII0YaeTCs B CMEIIEHHWH BpPEMEHHBIX HHTEPBAJOB J0 Hadaja IMEpBOTO
WHTEpBaJla B CBSA3M C HEXBAaTKOW [aHHBIX, T.e. OTCYTCTBHEM JaHHBIX JI0 Hadaia
uccienoBanusi. Bropas nmpoGiema cBs3aHa ¢ OTEepeil JaHHBIX 3a MpeesiaMy TIepruoa
UCCJICIOBAaHHI U, KOTOpBIC HE OYAyT paCCMOTPEHBI ITPH aHATN3€ COOBITHIA.

Ot npoOjeMbl HEeW30eXHbI JjIsi  JI000M  BBIOOPHOM  BpEeMEHHOM OCH
WCCJIEIOBAaHMsI, TaK KaK Bceraa OyJeT MPUCYTCTBOBATh HEXBAaTKa JAaHHBIX B Hadaie U
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oTepsl JaHHbIX B KOHIE. OIHAKO, OHM HHUKAaK HE BIMSIOT HAa TOYHOCTh HACTOSILIEH
palboThI, MOCKOIBbKY BCE MOKA3aTeIH peaibHbIX TpaBMaTH3Ma WM Mpod3aboseBaHMit
UCCJIEIOBAHMS JIEKAT BHE TIPAHMYHBIX 30H BPEMEHHBIX HMHTEPBAJIOB, a MOKa3aTeau
UCCIIEIOBaHMs CPEIHUX TpaBMaTHU3Ma Wi TIpo¢3a0oyieBaHUN MO CBOEH CYTH HOCHUT
annpOKCUMATUBHBIN XapakTep.

BbIBOABI: pacCMOTPEHHBII METOJ] BPEMEHHOTO CMEIIEHUsI COOBITHI MpU aHaIn3e
npodecCHOHANBHBIX  3a00J€BaHUIl  MO3BOJISIET  CHHXPOHU3UPOBATH  PE3YJIbTATHI
BO3JIEUCTBUIM OMacHBIX M BpeOHbIX (HaKTOPOB, B paMKax IOCIEIOBATEIbHBIX
MHTEPBAJIOB BPEMEHU U MOKET ObITh PEKOMEHOBaH, JJI1 aHaiu3a Mnpod3adosieBaHUi
Ha MMPOU3BOJICTBAX.

B pesynbrare pasHbix BUIOB npod3aboieBaHU, KOTOPBIX 00JIaa0T pa3HbIMU
CMEILICHHBIMU BEPOSITHOCTSAMH IO JUJIMTEIBHOCTH M XapakTepy, PEKOMEHAYIOTCS
co3aaBath 0a3a JaHHBIX 3TUX NMpod3adoneBaHUl A YAydllIeHUs Mpoliecca aHaau3a u
IIPOrHO3MPOBAHMS BEPOSTHBIX MOcieaAcTBui [16-17].
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NCCIEAOBAHUE NPOHECCA ABTOHOMHOI'O
NPOU3BOJACTBA BOAOPOJA U3 BO/JAbI C HCITIOJIBb3OBAHUEM
CIIVTABOB HA OCHOBE MAT'HUA U AJIFOMUHU A

HccnenoBan npouecc BBITECHEHUS BOAOPOAA U3 BOJBI C UCIIOJIb30BAHUEM CIIJIABOB HA OCHOBE MarHust
U amoMuHuA. M3ydeH xapakTep M3MEHEHHH TEMIEPATyphbl B XOJ€ PEAaKUUU. Y CTAHOBIIEHO BIIMSHUE
KOHIICHTpAIl CepHOU KUCIIOTHI U MISJTOYHOMN Cpe/ibl Ha B3aUMO/ICHCTBUE CIIJIABOB C BOJOM.

JlocnikeHo Tpollec BUTUCKAHHS BOJHIO 3 BOJM 13 BUKOPHUCTAHHSIM CIUIaBIB HA OCHOBI MarHiro Ta
amroMiHil0. BUBUEHO XapakTep 3MiH TeMmIieparypu y Xoii peaxiiii. BcTaHOBICHO BIUIMB KOHICHTpAL|
CIpYaHO1 KMCJIOTH Ta JIY’)KHOTO CEPEIOBHINA HAa B3a€MOJIIIO CIIIaBiB 3 BOJOKO.

Process of replacement of hydrogen from water wase of alloys based on magnesium and
aluminium is researched. Character of change dftimatemperatures is investigated. Influence of
concentration of a sulfuric acid and the alkalim¥inment on reaction of alloys with water is
established.

Beenenme. [Io Mepe HCTOIICHHS €CTECTBEHHBIX 3aIllacOB TOIUIMBA (IPUPOTHBIN
ra3, He)Th, yroJib) OCHOBHBIM 3HEPTrOHOCHUTEJIEM CTaHET BOJOpoJ. Ha aBTOHOMHBIX
00BEKTaX, B YACTHOCTH Ha METEOCTAHIIMSIX U adPOJIOTHUECKUX 00CEPBATOPHSX, IPHMEHSIOT
CHJIMKOJIEBBIN CTIOCO0 TIOTyYIEHHsI BOJOPO/IA U3 BOABI. [ 3TOT0 MCHOB3YIOT BBITYCKAEMBbIi
IpOMBIILIEHHOCTRIO ciiaB heppocuuius (PC 75) [1]. CoepiieHcTBOBaHKE MpoIiecca
ra3oreHepupoBaHUs 3aKJIIOYaeTcs B Moja0ope cIulaBoB, Oosiee  3(PGhEeKTUBHO
B3aMMO/JICMCTBYIOIIMX C BOJOU.

IMocranoBka 3amauun. Panee ObUM  UCClIENOBaHBl  KUHETUYECKHE U
TEPMOJMHAMHYCCKHE  3aKOHOMEPHOCTH  B3aUMOJCHCTBUS C  BOJOW  CILJIaBOB
deppocwmkoaromuauss  (PCA)  MOMydeHHBIX W3~ HEOPraHWYECKOM  YacTH
HU3KOKAJIOPUIHBIX yriiel [2], amomunaueBbix ciiaBoB (A98KaMr u AB86) B cocraB
KOTOPBIX BXOMST NMPHUMECH MAarHus W CIUIaBOB (PEPPOCHUIIUIIMS ¢ JoOaBKaMu Oapusi w
kanpiusg (PC 75bal, ®C 75ba4, ®C 90ba4, dC 90) [3].

B Hacrosimelt paboTe M3ydeH Mpolecc B3aMMOJCHCTBHUS C BOJOW CIEIYIOIIMX
cmtaBoB (Macc. %): MII® - Mg - 99.5, Fe - 0.35, Si - 0.15QCT 6001-79);A85110 -
Al - 85 %, Li - 10 %, Fe - 5 %.

OCHOBHBIE KHHETHYECKHE MCCIICIOBAHUS MPOBEACHBI B METANIMIECKOM PEAKTOPe
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