4. BeiBoaBI

OreHKa CTENEHW BJMSHMUS TEeMIepaTypbl HMCXOJHON JKUJIKOCTHM Ha KHHETUKY
nepeaadyy SHTATLIMKA Ha KOHTAKTHBIX JIEMEHTaX C KOHYCHBIMHM BCTaBKaMHM IOKa3aja,
YTO TEMIIEpaTypa OKa3bIBACT HE3HAYUTEILHOE, XOTS U 3aMETHOE BJIMSIHUE HA CKOPOCTh
TEIUIoNepeavu.

Onpenenstomee BAUsSHUE Ha KOA(DGUIMEHT Tepenadyd SHTAIBIIMNA OKa3bIBAIOT
TUAPOJMHAMUYECKHE (PaKTOPHI, MPUYEM CKOPOCTh BO3yXa B OOJIBIICH CTEICHH, YEM
IUIOTHOCTh OpOlleHUs. PacyeTHbie 3aBUCUMOCTH MOJIyYEHHBIE JIJISl BBIYMCIICHUS 3TOTO
kod3(pduimenTa B 3aBHCUMOCTH OT CKOPOCTH Ta3a, IUIOTHOCTH OPOIICHUS |
TEeMIIepaTyphbl MpeIHAa3HAYEHbI JJI UCTOJb30BaHUS MPU MPOCKTUPOBAHUU amrapara
TSl yITApUBAHUS CYCTICH3UM C UCIIOJb30BAHUEM OTXOSIIUX TOIMOYHBIX Ta30B.
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IHNPUMEHEHUME METOJA BPEMEHHOI'O CMEIIIEHUA CpBI)ITI/Iﬁ
TP AHAJIM3E ITPO®ECCHUOHAJIBHBIX 3ABOJIEBAHNU

B cratee paccMoTpeHa HOBas METOAMKA OLEHKH MpodecCHOHANbHBIX 3a00JIeBaHUN PaOOTHUKOB
NpEeANpUATUNA, KOTOpass OCHOBaHAa HAa METOJE BPEMEHHOIO CMEIIEHHUS COOBITUH MpH aHalu3e
npogeccuoHanbHbIX 3a0oneBaHui. Metox anpoOuMpoBaH Ha aHauu3e MNpPodecCHOHATBHBIX
3a00JIeBaHUI OTHOTO U3 TPYOOIPOKATHBIX MPOM3BOACTB Ernmnra.

VY crarTi po3MIsSHYTa HOBA METOAMKA OI[IHKU MpodeciiiHuX 3aXBOPIOBaHb MPALIBHUKIB MiANPHEMCTB,
sKa 3aCHOBaHA Ha METOJl YaCOBOTO 3MIICHHS MO NMpu aHanBi npodeciiiHux 3aXBoproBaHb. MeTox
anmpoOOBaHMK Ha aHaiuBl NpOQeciiHUX 3aXBOPIOBAaHb OJHOTO 3 TPYOOIPOKATHUX BUPOOHHIITB
€runry.

The article discusses a new method for evaluation of workers’ occupational diseases in factories,

based on the method of time shift of events upon analysis of occupational diseases. The method was
tested upon analysis of occupational diseases, of an Egyptian tube-rolling factory.
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[Ipy BBINIOJHEHWM UCCIEAOBAaHUM HAa MPEANPUITHH, C LEIbI0 IOJYyYEHUS
MOAPOOHBIX JAHHBIX 110 TpaBMaTu3My H Tpod3aboaeBaHUAM C pa3JCiICHHEM
TpaBMaTu3Ma U npo¢3adojeBaHUsIM [0 HEJENIM BO3HHMKAaeT HoBas mpobisiema. OHa
3aKJIIOYAETC B CHUHXPOHM3AlMU BO3JIEHCTBHIM OMACHBIX M BPEAHBIX (DaKTOPOB, B
paMKax MOCJEAOBAaTENbHbIX HWHTEPBAJIOB BPEMEHH, HAPUMEP MOBTOPSIOLIMXCS
ABaXJbl B MECSI, T.€. MPUOJMU3UTENILHO Kaxable nBe Hedenu. s ananmmza
TpaBMaTHU3Ma Ha MPOM3BOJICTBE ATa MpoljieMa HE HUMeENa HHUKaKOTO 3HAuyeHMUS,
MOCKOJIbKY PE€3YJIbTaTOM BO3JEHCTBUS OMACHBIX U BPEAHBIX (PAKTOPOB MOMEHTAIILHO
CTAHOBHTCS TpaBMa TOH WM MHOU cTeneHHW. Uto e KacaeTcs mpod3aboseBaHuii, TO
37ech mpobjeMa okazajgach ropasno Ooinee cioxkHo. [loaTomy, roBops O JIErKux
npo¢3adoneBaHusIX, XapaKTEPUIYIOUMXCA KOPOTKMM HMHKYOAllMOHHBIM MEPUOIOM,
HauMHAasg CO CTENEHM He3HauuTenbHOro mpodzadoneBanuss T1 < 1 neHs
TPYAOCTIOCOOHOCTH W BTOPOM cCTemeHu, ciaboe mpodzadboneBanme, T2: 1-2 gHs
TPYAOCTIOCOOHOCTH, MOHO YTBEPXkAarh, YTO B paMKaX YCTaHOBJICHHOW TOUHOCTH
00paOOTKMU MAHHBIX MCCJENOBAHUM, T.€. ABYXHENEIbHBIX MHTEPBAJIOB, JAHHBIE TUX
npo¢3adoeBaHuii IPSIMO CUHXPOHU3UPYIOTCS C OMACHBIMU U BPEAHBIMU (PaKTOpaMu
BBI3BIBAIOIIMMHU UX. JTHU JBa CTy4as peAcTaBieHbl Ha puc. 1 (au 0).

Hauunas co  crenenu

Bo3zelicTBre onacHBIX
| | | 1 epensuix daxropos Jerkoro mnpog3aboseBanus
[0] [39] Bpews, s T3: 3-12 IHEN
H 2 Tpaswa TPYIOCTIOCOOHOCTH,
| | | . BO3HUKAET npoOema
E @ Bpewms, qHS OTCYTCTBUA
0. He3naunrenbHO€E MU
Tl T2 cnaboe npod3zaboneBanne CHHXPOHH3 alyu. KaK
| |' | | | nokazano Ha puc.l (B), B
> JIAHHOM CJIy4yae OIacHbIC U
IE' Bpewms, nasa
BpEIHbIE bakTophl,
3 B. Jlerxoe BBI3BIBAKOIIHC pa3sBUTUC
npopadonesae npod3a00IeBaHUs, MOTYT
| [ | | > MIPUBECTU K ero
E‘ [15] Bpewms, JHs1 MPOSBIICHUIO B  paMKax
1. Cpenuee
T4 HpO(;b336OJ'IeBaHI/Ie TCKYHICFO Bp CMCHHOTO
WHTEpBajla, B TCUCHUE B
I | —+— | I pBajia, ABYX

> Hedaelb WId B aMKax
o % A b
CIIENYIOMIEr0 BPEMEHHOTO

WHTEpBaJa. C
MPUOIMKCHHEM K
CJIEIYIOIIEH CTENEHU
cpennero npod3adoneBanuss T4: 13-21 neHb TpyaocnocoOHOCTH, JAaHHas Mpoodiema
yCYryOJIsieT CUTYyaluIo, YTO OTpakeHo Ha puc. 3.13 (x).

JlaHHO€  BpEMEHHOE CMEIICHHWE  Ha3bIBACTCA  HMHTEPBAIOM  CMEIICHUS
npod3adosieBaHusi U MPEICTaBISIET COOON OUEHb CIIOKHYIO 3a/1ayy, 3aBUCSIIYIO OT
MHOKECTBa (PaKTOPOB, CpPeIUd KOTOPHIX OCHOBHBIE (PAKTOPHI, XapaKTEPU3YIOIIHE
npod3adosieBaHue camo 1o cede, Kak OCTPOe WM XPOHUYECKOE, BO3PACT Malue-HTa,
pUPOy 3a00JIeBaHNs, OCOOCHHOCTH €r0 MHKYOAIIMOHHOTO TTeproaa 1 T.1.

Puc. 1. BpemenHnoe cMmerenue 1 JIErkux
npod3adboeBaHmit
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[Ipod3aboneBanus XapakTepU3YyIOTCS Pa3IMIHON JJIMHOW JTAHHOTO CMEICHHS,
HaIpuMep, BPEMEHHOE CMEIICHHE I TakuxX Ipod3abosieBaHmii, Kak BUOpAIMOHHAsS
00Jie3Hb, cocTaBisier 2-16 JieT, Mo3TOMY OHM HE MOTYT paccMaTpuUBaThbCsl B pamMKax
JAHHOTO HCcCleqoBaHus. sl HeXpOoHMYECKUX 3a00JeBaHUil, 0COOCHHO CBSI3aHHBIX C
BO3/ICHCTBUEM IATOTEHHBIX MUKPOOPTaHU3MOB WA TEPMAJILHOM HAarpy3KOM Ha TEJO U
OpraHbl 4YEJIOBEKa, CPEIHEE 3HAUCHUE CMENICHUSI MOKeET cocTaBisaTh oT 0 1o 30 nHeil. B
oOpaTHOM OTCueTe OT JaThl MOCTAHOBKU JMArHo3a, UCXOJs U3 BPEMEHHOM MIKaJIbI
npo¢-3a00eBaHNi, WM B MPSIMOM OTCUETE, HAYMHAs C J1aThl BO3JEHCTBUS OMACHBIX
WIM BpPEIHBIX (PAKTOPOB, HMCXOAS M3 BPEMEHHOM WIKajdbl OMACHBIX M BPEIHBIX
(bakTOpOB, KOTOpAs SIBJIIETCS KPHUTCPHEM B JaHHOM HcclienoBanuu [1-14].

B uccrnegoBanum npodszaboneBaHuit  cTeneHblo  Bbimie 13,  Jerkoro
npodzaboneBanust ¢ 3-12 nHE Tpya0CHOCOOHOCTH, JAHHOE SIBJICHUE MPOSIBISIETCS B
BUJIC€ JUCKPETHOTO HUMITyJbCa, Kak IMOKa3aHo Ha puc. 2 (0), a 3areM B BHUE
TEHJEHIIMO3HO CMEIICHHOW BEpOSITHOCTH Tpodh3aboieBanmsl, Kak TTOKa3aHO HA puUC. 2
(). Ilpu sToM mpenmnosnaraercsi BpEMEHHOE CMELICHHUE B pa3Mepe JABYX MHTEPBAJIOB,
T.€. OJJHOTO MECSIIIA, UJIM YEThIPEX HEAEIb, HAUUHAS C 1aThl BO3JAEHCTBUS OMACHBIX WIH
BpeAHbIX (AaKTOPOB, YTO TOBOPUT O TOM, YTO CTATHCTUYECKHUE JAHHBIE MO BCEM
npodzadoneBaHusiM Bcex cTeneHel oT T3 u BbIle cMEIleHbl BIiepea BO BPEMEHU Ha
OJIMH MECHII], a 3aTeM Iepepactpe/ieleHbl B BUI€ 00PaTHO TEHACHIIMO3HO CMEUICHHON
BEPOSITHOCTh B MPEIOIaraéMOM COOTHOIIIEHUH, OTPAKEHHOM Ha puc. 2 (1): Tak, 60%
BEpPOSITHOCTH TOsIBICHUA Tpo¢3adoieBaHusi B paMKax TEKYIIEro CMEMEHHOTO
BPEMEHHOTO UHTEPBAIIA, T.€. MAKCUMAIbHBIN 3(h(PEKT OmacHBIX WM BPEAHBIX (PAKTOPOB
MOSIBUTCSI BO BTOPOM MHTEPBAJIE MOCJIE €ro Bo3AehuCcTBUA, 30% BEPOATHOCTD MOSIBICHU 5
npog3adoseBaHysl B IPEAbIIYILIEM BpPEMEHHOM UHTEpBAJE, T.€. CICAYIOIIEe

BO3MOYKHOE  IIOSIBJICHHE BossteiicTBue ONaCcHbIX
npod3adboeBaHus | H BpESHEIX $aKTOPOB
OXHUJACTCS B  IEPBOM P &l 3 &l Bpevs, i
BpPpCMCHHOM HHTCPBAJIC ’"‘ a. [Ipo¢zabonesanne
o 0e3 cMeNeHns
ocJie BO3ICUCTBUA | R
OMAaCHBIX WM BPEIHBIX ] o] 5] [bo] Bpess, s
V] 0. [IuckpeTHO cMemEHHOE
(baKTopOB, 10 A) T Bpemenoe cMelienre ™ npod3abonepanue
BEPOSITHOCTh  ITOSIBJICHUS | | | | |
npod3adboeBaHus B i >
B

IpPE/IIIEeC TBYIOIIEM o) pevis,

B. TeHIEeHIIMO3HO
BPEMCHHOM HHTCpPBAJIC, CMEILIEHHAS BEPOSTHOCTD
T.e. Hambonee claboe mpogaGonerari
BEPOSATHOE MOSIBJICHUE | | | | .
npod3adboeBaHus [‘ |§JL| Bpews, s
OXHIAeTCs B OJHOM s A. Vripoenibie

BepOﬂTHOCTI/I COOTHOILICHUA
BPCMCHHOM MHTCpPBAJIC C l 3 | l cMemenus npogh3abonBanHus
MOMEHTOM  BO3IEHCTBHUS [‘ 1 - - >
OTNAacHBIX WM BPEIHBIX o] 20 o] Bpew, 2
daxTopos [15-16]. Puc. 2. BpeMeHHO€ CMeEIIeHHE IS TSKETbIX
Bo nsbexanue npodenus npod3abdoseBaHui U YIIPOILECHHAs BEPOSTHOCTD
KOKIOMY CJIy4daro COOTHOUICHUS] CMEIICHUS TSHKENbIX MPoQh3a0oieBaHUA
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TpaBMaTu3Ma Win npod3zadosreBanuii mpucBoeHo 10 6aI0B Ha KaXIbIA CITyda.

DTO 3Ha4YeHHE BHIOPAHO M3 COOOpaKEHUN YHPOIIEHHs, & BPEMEHHOE CMEIICHUE
MPUMEHSIETCS. TOJBKO TIPU paccMOTpeHHM mnpod3adosieBaHuid ¢  MEPHOJIOM
HeTpynocnocoOHocT Oonee 2 nuel, T.e. T3: Jlerkas tpaBma [12 aneit], T4: Cpenuss
tpaBma [21 nenn], TS: Tsokenas tpaBma [61 nenn], T6: Ouens Tskenas TpaBma [>61
nessb |, T7: UuBasmaHocTh, T8: JletanbHas TpaBMa, Kak MOKa3aHO Ha pUC. 2.

3akiIoueHue Mo pe3ysbTaTaM MOCIEIHEro 00CYKIEHUS MPEACTaBICHO B TabJIUIE
s o0IIero WHTEpBaja BpPEMEHH B KadecTBe mpumepa. Kaxmomy BpeMeHHOMY
WHTEpPBAY IJIMHOW B JBE HEJENH, WIM TOJ-MeCsIa, MPUCBOEHO 1Mo 5 6amwios, T.e. 10
0a/uToB JIsI KaXJIOT0o MecsIa, HAauMHAs ¢ MOMEHTA TOJyYeHHUS IMEPBUYHBIX JTAHHBIX.
Takum oO6pa3zom, epBOM MOJOBUHE 1-TO MecsiIa COOTBETCTBYET BPEMEHHOW UHTEPBAJ
0, a Bropoii nmosoBuHe — 5. OauH TpaBMatu3M (Wi oaHO npod3adoneanue) = 10
OaoB.

Tabmmma. I pdexT BpeMEeHHOTO CMEIICHNS CTETIEHN TpaBMaTu3Ma Ui

npod3adboseBaHus
J10 BpEMEHHOTO CMEIIEHUS ITocne BpeMEHHOTO CMEIIECHUS
Jns tpamarusma (T1, T2, T3, T4, T5, T6, T7, T8, TO0) u npodzadosieBanuii crenenu 11
ul2
Bpem BpemenHnas matpuna Bpem BpemenHnas matpuna
eHHOﬁ TpaBMaTu3Ma eHHOﬁ TpaBMaTu3Ma
MHTEpBAJI MHTEpBaJI
235 10 235 10
240 0 240 0
245 0 245 0
250 0 250 0
255 0 255 0
Jia mpod3adosieBanmii ctenenbio Boime 12, T.e (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
Jlia TpaBMatu3Ma win po¢3a00oJieBaHui BRIICYTTOMSHYTOTO CITydast
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.

Crnenyer ynmoMsHYTb O BO3HHUKHOBEHHMM JBYX TpaHHUYHBIX NpoOjeM, oJHa W3
KOTOPBIX 3aKIOYAeTCsl B CMEILEHUM BPEMEHHBIX WHTEPBAJIIOB 10 Hadaja MEpPBOTO
WMHTEpBaJla B CBS3M C HEXBATKOW JAHHBIX, T.€. OTCYTCTBHEM JaHHBIX 10 Hayaia
uccuenoBanus. Bropas nmpobiema cBsizaHa ¢ moTepel TaHHBIX 3a MpeeiaMu epuoia
UCCJIEIOBAaHUI U, KOTOpbIE HE OyIyT paCCMOTPEHBI MPU aHATIM3€ COOBITHI.

Ot  mnpoOaeMbl Heu30exHbl s JI000M  BBIOOPHON BPEMEHHOW OCH
HCCIIEIOBAHMS, TaK KaK Bcerja OyJeT MpUCYTCTBOBAaTh HEXBaTKa JAaHHBIX B Havalle U

47



noTeps MaHHbIX B KOHIE. OHAKO, OHM HUKAK HE BJIMSIOT HA TOYHOCTHh HACTOSIICH
paboThI, TOCKOJIBKY BCE IMOKA3aTENIM peajbHBIX TpaBMaTHU3Ma WM Mpod3adboeBaHmit
UCCIICIOBAaHMS JISKAT BHE TPAHMYHBIX 30H BPEMEHHBIX HMHTEPBAJIOB, a TMOKa3aTeilu
WCCIICIOBAHMUS CPETHUX TpaBMaTtu3Ma Wiu mpod3abosieBaHuil M0 CBOCH CyTH HOCHT
anmpOKCUMAaTHUBHBIN XapakTep.

BbIBOIBI: pacCMOTpEHHBIN METOJI BPEMEHHOT'O CMEIIECHUSI COOBITHI MPY aHATTU3E
npodecCUOHANbHBIX 3a00JIeBaHUII MO3BOJIIET CHUHXPOHU3UPOBATH  PE3YJIbTATHI
BO3JICHCTBUI OMAcCHBIX H BPEAHBIX (PAKTOPOB, B paMKax TOCIEA0BATEIbLHbIX
WHTEPBAJIOB BPEMEHU M MOKET OBITh PEKOMEHIOBaH, I aHaln3a mpo¢3adoieBaHnui
Ha MPOU3BOJICTBAX.

B pesynbrare pasHbeix BuaOB Mpod3aboseBaHuil, KOTOPHIX 00Ja1al0T pa3HbIMHU
CMEIICHHBIMU BEPOSATHOCTAMH IO JUIMTSIILHOCTA M XapakTepy, PEKOMEHIYIOTCS
co3JaBaTh 0aza JaHHBIX 3TUX MPo(3a00IeBaHNH I YIydIlIEHHUs TIpoIlecca aHan3a 1
POTHO3MPOBAHUS BEPOSTHBIX MMOcaeacTBUi [16-17].
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NCCIEAOBAHME ITPOHECCA ABTOHOMHOI'O
MMPON3BOACTBABOAOPOJA U3 BO/AbI C UCIIOJIb3OBAHUEM
CII'TABOB HA OCHOBE MAI'HUSA U AJIIOMUHUA

HccnenoBaH nporecc BBITECHEHUS BOJOPOAA U3 BOJBI C MCIIOJIB30BAHUEM CINIABOB HA OCHOBE MArHUs
U amoMHUHUA. M3ydeH xapakrep M3MEHEHHM TEMIIEpaTypbl B XOJE€ PEAKLUU. YCTAHOBJICHO BIIASHUE
KOHIIEHTpALll CepHOIN KUCIIOTHI U LIEJIOYHON CpeJibl Ha B3aUMOJIEHCTBHE CIIJIABOB C BOJAOM.

JlocmimKeHo mpolec BUTHCKaHHS BOJAHIO 3 BOJAHM 13 BUKOPHCTAHHSM CIUIaBIB Ha OCHOBI Mariro Ta
amoMiHI0. BUBUYEHO Xapakrep 3MiH TeMIepaTypH Yy Xoi peakui. BcTaHOBIEHO BIUIMB KOHILIEHTpaIlil
CIpYaHOI KUCIJIOTH Ta JIY’)KHOTO CEPEIOBHINA Ha B3aEMOJIIO CIIJIABIB 3 BOJIOIO.

Process of replacement of hydrogen from water with use of alloys based on magnesium and
aluminium is researched. Character of change of reaction temperatures is investigated. Influence of
concentration of a sulfuric acid and the alkaline environment on reaction of alloys with water is
established.

BBenenne. Ilo Mepe MCTOIMICHUS €CTECTBEHHBIX 3aMacOB TOIUIMBA (TIPUPOTHBIIN
ra3, He()Th, YroJib) OCHOBHBIM HEPrOHOCHUTENIEM CTaHET BOJOpPoja. Ha aBTOHOMHBIX
O0BbEKTaXx, B YAaCTHOCTU HA METEOCTAHLMSX M a3POJIOTMUECKUX OOCEPBATOPHSIX, MPUMEHSIOT
CHJIMKOJIEBBIN CTIOCO0 TMOJTydeHHsl BOJOPO/Ia U3 BOJbL. /1 3TOro MCHOJb3YIOT BITYCKAeMbIiA
MPOMBIIUICHHOCTRIO CcImaB Geppocummus (OC 75) [1]. CopepireHcTBOBaHKE IpoIecca
ra3oreHepupoOBaHMs  3aKo4yaeTcs B MOJAOOpe CIUiaBoB, Oosee 3PGHEeKTUBHO
B3aMMOJICUCTBYIOLIMX C BOJOM.

IloctanoBka 3agaum. Panee Obuld HCCNENOBAaHBI  KUHETHUECKHE U
TEPMOJMHAMHYECKAE 3aKOHOMEPHOCTH B3aUMOJECHUCTBUS C BOJOM  CIUIABOB
beppocwmukoamomunust  (PCA) nOoMydeHHBIX M3 HEOPTaHUYECKOW  vacTu
HU3KOKAJIOPUUHBIX yriien [2], amoMuHueBbix ciuiaBoB (A98KaMr u AB86) B coctaB
KOTOPBIX BXOJST MPUMECH MarHusl U CIUIaBOB (DepPOCHIUIHS C T00aBKaMH Oapus u
kanpius (OC 75 bal, ®C 75 ba4, ®C 90 ba4, ®C 90) [3].

B nacrosmeit pabote u3ydeH mpolecc B3auMOJICHCTBUS C BOJIOW CIEIYIOUIMX
cruaBoB (Macc. %): MII® - Mg - 99.5, Fe - 0.35, Si- 0.15 (TOCT 6001-79); A85JI10 -
Al - 85 %, Li- 10 %, Fe - 5 %.

OcHOBHbBIE KHHETUYECKHE UCCIIEIOBaHMSI IPOBEICHBI B METAIMYECKOM PEAKTOpE
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