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OBHIAS XAPAKTEPUCTUKA PABOTbBI

AKTYaJILHOCTh  TeMbl  HCCHeIOBAHUH. XapaKTEpPHBIMHU
0COOCHHOCTSIMU  AOOBIYM  YIJIi TOA3EMHBIM  CIIOCOOOM  SIBIISTEOTCS
BBICOKHMI ypOBEHb (PH3MUECKOl Harpy3ku paOOTHHKOB W HalW4He
YTOJNBHOM TBUIM, TPUBOIAMIEH K CHJIIBHOMY 3arps3HEHHIO CPEICTB
WHIWBUAYaJIbHOHN 3alUTHl U KOKHBIX TOKPOBOB TOPHOPAOOUHX.

OCHOBHBIMH CcpelncTBaMU HHAUBUAyanbHOH 3amutel (CHU3),
BIHSIIOIIMMA Ha TEIUIOBOW KOMQOPT MOI3EMHOTO IepPCOHANIA YTOIBHBIX
mraxt, sBisirorcss CU3 oT o0mmX NpOM3BOJCTBEHHBIX 3arps3HEHHN
(maxTépckuii KOCTIOM), BBIOOP KOTOPBIX OCYIIECTBIISIETCS Ha OCHOBE
TumnoBeix oTpacieBbix HOopM Bblgaun CHU3. OpHako, B yKa3aHHBIX
HOpPMax OTCYTCTBYET pasjieiieHue mpodeccuii pabOTHIUKOB Ha KaTETOPHH
paboT Mo ypoOBHIO SHEprosaTpaT M, Kak CIEJCTBHE, HE YUHUTHIBACTCS
pa3IMYHOE KOJIWYECTBO TEILUIOTHI, KOTOPOE BBIIEISIETCS YEIOBEKOM IPHU
Pa3IMYHBIX YPOBHSX dHEpro3arpaT. BenencTBre 3TOoro oCHOBHAs 4acTh
MOJ3€MHOTO TIepCOHalla YTOJNBHBIX INAXT HCIONB3YeT CpelCTBa
WHAWBHUTyaJIbHOW 3aIUTHI, HE YYUTHIBAIOIINE XapaKTep BBITOIHIEMO
paboThL. DTO MPUBOIUT K HAPYIICHHUIO TEILIOBOTO KOM(OpTa paboTHHUKA,
TOBBILICHAIO ~ TEMIIEPAaTypbl  Teja, YBEIUYEHHI0 WHTEHCHUBHOCTH
NOTOOTHENEeHs. B pe3yibpraTte NPOUCXOMUT YXYALICHHUE COCTOSHHS
3I0pPOBBS, CHI)KEHHE pPabOTOCIOCOOHOCTH W TMPOU3BOJUTEIHLHOCTH
Tpy/a, YaCTUYHOE WJIM TIOJIHOE HeHcIoNb3oBanue padborHukamu CHU3.

Heucnonr3zoBanue pabGoTHMkamMu mojgHOro komrwiekta CHU3
MPUBOAUT K Pa3IMYHBIM BHUJaM KOXHBIX 3aboseBanuii. CoriacHo
uccaenoanusiMm A.®D. Jlomkenkosa u C.JI. TapaceHko oJ1HOI U3 NpUYUH
3a00J1eBaeMOCTH PAOOTHUKOB C BPEMEHHOW yTPaTol TPYAOCTIOCOOHOCTH
Ha YTOJIBHBIX IMIAXTaX ONPEACISIIOT HHPEKIMH MTOIKOKHON KIIETYATKH U
JIpyTHe BOCHIANUTENbHbIC 3a0oneBaHus - 5,15 cmyuaes Ha 100
paboTaromux. DTo T0CTATOYHO BHICOKHE 3HAUYEHHSI, KOTOPBIC MOTYT OBIThH
COTIOCTABJIEHBI C 3a00JI€BaHUAMH KOCTHO-MBIIIEYHOW cucTteMbl (9,12
cinydaeB Ha 100 pabGotarommx) u TpaBmamu (5,75 ciaydae Ha 100
paboTaromux).

OcHOBHasE ~ YacTh  HCCIEJOBaHWH,  HampaBlICHHBIX  Ha
olecriedyeHne  TEIIOBOro  Komdopra paOOTHHKOB,  IOCBSIICHA
HOpPMaJIM3alliy TEIUIOBOIO PEeKMMa MpPU BEICHHU IMO3EMHBIX TOPHBIX
pabor m orpaxkena B paborax C.I'. TI'emmnepa, 1O.J[. Hdsaapkuna,
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B.I1. KazakoBa, FO.B. IllyBanoBa. Bompocam obecriedeHusi TEILIOBOTO
koM(popTa 3a CUET MPOEKTUPOBAHUS CPENICTB WHANBHUIYATEHON 3AIIHUTHI
nocesmeHsl  pabotel P.®d. AdanaceeBoit, IL.II. Kokerkuna, HO.I.
Copokuna, T.B. I'ymunoit, U.H. Casenwenoit, E.fI. Cypxenxo, 3.C.
Uy6apogoii, O.K. Tepnenosoii, E.B. Pomanosa, A.Jl. Actadresa, C.U.
CroHeBCKOrO.

HccnenoBanusm B3aMMOCBS3U TEIIOBOTO COCTOSHUSI UEIOBEKa U
termmoduzndecknx mapamerpoB CU3 3anmmanmcey A.Jl. Actadees, C.U.
Cnonesckuii, K.®. ®okun, C.I1. Paiixman.

Cpenu 3apyOeKHBIX YUEHBIX CYIIECTBEHHBIA BKJIAJ B PEIICHUE
BOMPOCOB OOeCreYeHruss M OICHKH TEIJIOBOro KoMmQopra BHECIH
A. Barton, O. Edholm, K. Umbach, I. Holmer, Hakan O. Nilson, Paul C.
Cropper, Tong Yang, Malkolm J. Cook, Dusan Fiala, Rehan Yousaf.

OnHako, B HACTOSIIUM MOMEHT HEJOCTAaTOYHO HCCIEeJOBaHO
BIUSHUE 3arpsA3HEHHS CPEICTB WHAWBHUIYATHLHOW 3aIlIUTHI YTOJBHON
MBUTBIO HA TETJIOBOE COCTOSIHUE PaboTHHKA. O BAXKHOCTH PEIISHUS 3TOH
npoOJeMbl CBHUICTENBCTBYIOT BHECEHHbIE MHHHCTEPCTBOM TpyAa M
COLlMANIbHOM 3aliMThl HU3MeHeHus: B TpyzaoBoi koxekc Poccuiickoit
®denepanyy, HapaBIeHHBIE HA YIET (PAKTUUECKUX YCIIOBUH TpyAa MpH
BbIJIaue paOOTHUKAM CPEJICTB MHANBUYAIbHOMN 3aIHUTHI.

B otoffi  cBa3u, 00OCHOBaHWE  MapaMETPOB  CPEICTB
WHIMBHUIyaJIbHOW 3alUThl PaOOTHUKOB Ui OOECIEYEHHUsS TETUIOBOTO
koM(popTa MMOA3EMHOrO TIEPCOHAJA YTOJBHBIX IAXT  SBJSACTCS
aKTyaJbHOM 3a/aueil.

Heas padoTel. ObecnieueHne TemI0Boro KoMpopTa paboTHUKOB
YTOJIBHBIX MIAXT 32 CYET MPUMEHEHHS CPEACTB MHINBUAYATBHOHN 32U THI
oT O6IHI/IX IMPOU3BOJACTBECHHBIX SanHSHeHI/Iﬁ C OIIpC€ACICHHBIMU
napamMeTpamH.

Hnest padotel. [TapaMeTpbl cpecTB MHAMBUAYAIBHON 3allUThI
oT O6H_[I/IX IMPOU3BOJACTBECHHBIX 3an513HeHI/II>II JOJIKHBI BBI6I/IpaTBC$I C
YUETOM KaTeropud paboT [0 YpPOBHIO DHEpro3arpar W CTENeHH
3arps3HEHUs] CPEACTB MHIMBHIYAIbHOW 3aILWTHl YTOJBHOW IBUIBIO B
npolecce TPYAOBOW AEATENBHOCTH IMOJ3EMHOI0 MepcoHaja YroJbHBIX
IaXT.

OcHoOBHbIE 331a4H MCCJIeI0BAHMIA.

1. Ompenenenue nokasareiis TEIIOBOro KOM(pOPTa MOA3EMHOTO
MepcoHalia YroJdbHBIX IIaXT MPU paboTe B CPEACTBAX WHAMBHIYATHLHON
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3aIIUTHI OT OOIIMX MPON3BOICTBEHHBIX 3arPsI3HEHHH.

2. IlpoBeneHHEe  SKCIIEPHMMEHTAIBHOM  OICHKH  BIIMSHHUS
sarpsisHeHnss CHU3 yronpHOW MBUTBIO HA MapaMeTphl, ONpeNelIsIoNIne
TEII0BOI KOM(OPT pabOTHHKA.

3. OmpeneneHne MoKa3aTess TCIIOBOro kKoMdopTa IMoa3eMHOTO
MepcoHala yrojibHBIX IaxT IMpu padote B 3arps3HeHHsx CH3.

4. OmnpezneneHre TOMONOTUN 3arps3HEHUS] YTOJNBHOW MBLIBIO
CH3 nmoazeMHOT0 TIepCcOoHaNa YroIbHBIX IIaXT.

5. KoncrpympoBanme »skcnepumeHTamsHOoro obOpasma CU3,
obecnieuynBaromiero TermioBoii komdopt padotHukos I11 kaTeropuu padot
M0 YPOBHIO DHEPro3arpar.

Hay4yHnasi HoBU3HAa:

— YCTAaHOBJECHA  3aKOHOMEPHOCTh  HM3MEHEHHUsS]  TEIJIOBOTO
KoMQopTa pabOTHHKA B 3aBUCHUMOCTH OT KaTeropuu paboT MO YpOBHIO
SHepro3arpar mpu AOOBIYE YTIIS TOA3EMHBIM CIIOCOOOM B CpEICTBax
WHIMBH Ty aJTbHOW 3aIIIUTHI OT OOIIHX MPOU3BOIACTBEHHBIX 3arPsS3HEHUH;

— BBISIBIIEHA 3aBHCHUMOCTh IIOKa3aTess TerloBoro komdopra
MOJI3EMHOTO TIEPCOHANA YrONBHBIX IWIAXT OT CpPEAHEHW TUIOTHOCTH
3arps3HEHUs] TPHUMEHSEMBIX CPEICTB HMHIUBUAYAIBHON  3allUTHI
YTOJIbHOM NBUIBIO.

OcHoBHbBIE 32N IIIaeMble TOJI0KEHHUSI:

1. lns obecrneueHuss TEIUIOBOTO KoMdopTa IMOA3EMHOTO
MEPCOHAJIA YTOJIbHBIX IIAXT BRIOOP CPEIICTB MHAMBH Y JIbHOU 3aIIUTHI OT
OOIINX TMPOU3BOJICTBEHHBIX 3arpS3HEHUN CIIEyeT MPOBOAUTH C YUETOM
KaTeropuu padoT M0 YpOBHIO YHEPro3aTpar.

2. llokazarenp TerioBoro KomdgopTa MOI3EMHOr0 IepcoHaa
YTOJBHBIX raxT CJICOYyET OLICHUBATh C y‘IéTOM U3MCEHCHUA
TEII0(QU3NYECKUX TTApaMETPOB CPEICTB MHIUBUAYAIBHOMN 3alUTHI MPU
UX 3arpsi3HEHUN YTOJIbHOW MBUIBIO.

3. TemnoBoii koMmdopT paboTHHUKA MpH BhimosHeHUH padot 111
KaTeroOpuy TI0 YPOBHIO DHEPro3arpar oOecreuyrBacTCsi KOHCTPYKIUEH
CPEACTB HHAMBUAYAJIbHOW 3alIMTBl OT OOLIMX MPOHU3BOACTBEHHBIX
3arps3HEHUH, YYMTBHIBAIOMICH TOIMOJIOTHIO 3arpsA3HEHHs] MOBEPXHOCTH
CpeJICTBA MHANBUIyaIbHOM 3alIUThHI YTOJIBHOM MBLIbIO.

MeTtomonorusi u MeTOAbI HCCJIeN0BaHMI. PaboTa BhIITOIHEHA C
MCIIOJIb30BaHUEM KOMILJIEKCHOTO METO/Ia MCCIIEJOBAHUM, BKIIIOYAIOLIETO:
cbop, aHamu3 U 006001IeHIe HHPOPMAIIUN O CYIIESCTBYIOIINX CPEICTBAX

5



MHIMBUAYaJIbHOHN 3aIIUTHI OT OOIIMX MPOU3BOACTBEHHBIX 3arps3HEHUN;
IKCIIEPUMEHTAIIbHBIE MCCIICAOBAHNS YPOBHS DHEPro3arpar padOTHUKOB
Y U3MECHEHUsI TeIUIO(PHU3MYECKHUX TTapaMeTPOB CPEICTB MHANBUIAYILHON
3aIIUTHI IPU UX 3arpA3HEHUH YTOJIbHOM MBLIBIO.

JocToBepHOCTh Ppe3yabTaTOB 00ycIOBIIEHA OOOCHOBaHHBIM
UCIIOJIb30BAaHMEM  METONOB  pacdyéra M CHEIHMaIM3UPOBAaHHBIX
KOMITBIOTEPHBIX MPOrpaMM AJIsi MaTeMaTH4ecKol 00paOOTKU NaHHBIX;
IPUMEHEHHEM  COBPEMEHHOIO  METPOJIOTHYECKH  I[TOBEPEHHOTO
000pYyIOBaHMS, XOPOIIEH CXOAMMOCTBIO IOIYYEHHBIX PEe3yJIbTaTOB C
JAHHBIMU SKCTIEPUMEHTAIBHBIX UCCIICIOBAHHH.

Teopernyeckasi 1 NpaKTHYeCKasi 3HAYMMOCTD

— obocHoBanbl apaMeTpbl CHU3 oT 00X mponu3BOIACTBEHHBIX
3arpsi3HEHH, OO0eCTeYnBaIONINe TEIUIOBOH KOMGOPT TMOA3EMHOTO
MePCOHANA YTONbHBIX IIaXT;

— pa3paboTaHbl MPEIJIOKEHUS IO U3MEHEHHIO KOPIIOPATUBHBIX
CTaHJApPTOB IO OXpaHe TpyJa YIrJIeAOObIBAIOIIMX KOMIIAHWH B 4YacTH
oOecrieueHnsT paOOTHUKOB CPEICTBAMHM WHAWBUIYaIbHOW 3alllUThI, C
y4ETOM KaTeropuu padoT M0 YPOBHIO HEPro3aTpar u 3arpssaenus CU3
YTOJIbHOM MBUIBIO.

Peanmmzanus pe3yabTaToB padoThI:

— pe3ysbTaThl HCCeNoBaHMK OblTM HcHoib30oBaHsl B OO0
axToynpasienue «CaaKHHCKOE» B 00JIaCTH 00ecrieueHus! paOOTHUKOB
CpeJICTBAMHU MHIUBUAyaJIbHOM 3amuThl (akT Ne05/61 ot 27.06.2019);

— pe3yJibTaThl W BBIBOJBI, conepXamecs B padoTe, MOTYT
UCIIOJIB30BaThbCs B INPOrpaMMax BBICHIETO IMPOPECCHOHAIBHOTO U
JOIOJTHUTENBHOTO MPO(ECCHOHATBHOIO 00pa30BaHUsl, peau3yeMbIX
I'OpHBIM YHUBEPCUTETOM.

Anpobanus pa6oThi:

— pe3yibTaThl  MCCIENOBAHMH M  OCHOBHBIE  MOJOXEHUS
JCCEePTAIIMOHHON pPabOThl JOKIAIbIBAINCh W OO0Cykaanmuch Ha 16
BCEPOCCUUCKIX M MEXYHAPOTHBIX KOH(DEPEHIHsIX;

— JKCHEpUMEHTAIBHBIA 00pasel CpeAcTBa WHIWBUAYaJIbHOI
3alIUThl, O00eCHeYnBaloIero TemIoBoi komdopt pabdotHukos I
KaTeropuu paboT 1O YPOBHIO SHEProsaTpar, ObUI peain3oBaH B BUJIC
noJie3Hoi mozenu (3asBka Ne2019104739).

Jlnunblii BrJIaag aBtropa. ChopMylupoBaHbl LENb M 3aJauu
UCCJICIOBAaHUH; IPOBEICH aHAJIN3 CPEICTB UHIUBUYJIbHON 3allUThI OT
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00ImKX NPOU3BOACTBEHHBIX 3arpsA3HCHUN, IPUMEHSAEMbBIX Ha YTOJbHBIX
[IaxTax; ONpEAETCH II0Ka3aTelb TEIUIOBOIO KoMdopTa MOA3EMHOTr0O
MEPCOHANA YTOJIBHBIX LIaXT NpU paboTe B CpeiCcTBax MHAMBUAYaIbHON
3alIUTBl OT OOIIUX TPOWU3BOJACTBEHHBIX 3arpsA3HCHUI; BBIMOIHEHA
JKCIEpUMEHTaNbHAsA OLEHKa BiMAHUS 3arpssHeHuss CU3 yronpHoH
IBUIBIO HA ApaMeTpPhl, OIPEAEIIIONIIE TeIUIOBOM KOM(pOPT pabOTHHKA;
ompeJiesieH TOKa3aTellb TEIUIOBOI0 KOMQopTa MOA3EMHOTO MEpCoHana
pH padote B 3arps3HeHHBIX CH3; onpeneneHa TOMONOTHS 3arpI3HEHUS
yronpHOM nbUIbI0 CU3 moa3eMHOro mnepcoHasa YroJibHBIX LIAXT;
MpeyIoKeHa KOHCTPYKIMSA CpeACTBa WHAMBHUIAYaJbHOW  3allUTHI
obecnieunBatomiero TermioBoi komdopt padotHukos I11 kaTeropuu padot
110 YPOBHIO 3HEPro3arpar.

Hyonukammu. OcHOBHBIE pe3yabTaThl JUCCEPTAIIMOHHON
paboThl comepkatcs B 11 onmyOIMKOBaHHBIX paboTax, B TOM 4yHcie 4 u3
HUX — B U3JaHMsIX, pekoMeHnoBaHHEIX BAK Muno6paayku Poccun, 1 —
B M3JaHUM, HHICKCHUPOBAaHHOM MEXKIYHAapOJHOW 0a30i JaHHBIX
SCOPUS, 2 — B u31aHuU, MHICKCUPOBAHHOM MEKIyHApPOIHOU 0a3oi
naunbIx Web of Science.

O0bem u cTpyKTypa padorsl. JluccepTanus COCTOUT W3
BBeICHMS, 4 TJIaB W 3aKIIIOUYCHHUS, W3JOKEHHbIX Ha 115 crpanmmax
MAIIIMHOIMCHOIO TEKCTa, COJACPXKUT 22 pUCyHKa, 12 TalmnwMil, CIHUCOK
nuteparypsl u3 101 HaumeHoBaHUS.

OCHOBHOE COJEPKAHUE PABOTbBI

Bo BBenenuu npuBeneHa oOmIas xapakTepUCTHKa paboThl, €€
aKTyalbHOCTb, IIeJTb, UJIes, 3a/1a41, Hay4Hass HOBU3HA, c(hOpMyITHpOBaHBI
OCHOBHBIE 3alllMIIACMbIE IOJOKEHHsI, IPAKTUYECKAss 3HAYMMOCTb U
JIUYHBIA BKJIaJ] aBTOPA.

B nepBoii rinaBe mpoBeieH aHAN3 YCIOBUH TpyAa paOOTHUKOB
YrONBHBIX IAXT; ONPEJICICHbl KPUTEPUH TEIJIOBOrOo KoM(popTa;
NpEeACTaBICHbl OCHOBHBIE TPEOOBAaHUS K CPEACTBAM HMHIMBHIYAJIbHON
3alIUThl Pa0OTHUKOB YrOJBHBIX ILNAXT; BBIIOJHEH 0030p Hay4yHBIX
WCCJIENOBAaHUNA M0 BIUSHUIO NapaMETPOB CPEJICTB HWHIMBHUIYAIBHON
3alIUTHl Ha TEIUIOBOH KOMQOPT pPaOOTHHKOB; NPOAHATU3UPOBAHBI
CYLIECTBYIOIIME CPEACTBA MHAMBHUIYaIbHOM 3aIUTHI, HCIOIb3yEMBbIE
JUIS 3aIUTHI OT OOIIUX IPOMU3BOACTBEHHBIX 3arpsi3HEHUI; ONpeaesieHbl
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3a/1a9¥ UCCIIEeIOBAHMS.

Bo BTOpOIi ri1aBe 000CHOBaHO UCIIOJIE30BaHME ToKa3aTenst PMV
JUTSL OLICHKH TEIUIOBOr0 KoM@opTra pabOTHUKOB C YYETOM CPEICTB
WHIMBHUTyaJIbHOW 3allIUTHI; ONMPEACICHBl KAaTETOPUU TPYAa 10 YPOBHIO
SHepro3aTrpar Uil OCHOBHBIX THpodeccHii MOA3EMHOTO TepcoHala
VTONBHBIX MIaXT Ha OCHOBE W3MEpPEHUS YaCTOThl CEepACYHBIX
COKpAIICHMIA; ONPEICIICHbl  3aBUCHMOCTH TEIUIOBOTO  KOM{QopTa
pabOTHHUKOB OT KaTETOPHH TPY/Ia 10 YPOBHIO SHEPro3arpar; onpeaeieH
HEO0OXOIUMBIH KO3 PHUIIMEHT TETUTON30ISAINH CPEACTB WHANBHU Y ATEHOM
3alUThI 17151 paOboTHUKOB, oTHOCsIuUXC K 118, 116 u 111 kaTeropuu padbot
M0 YPOBHIO DHEPro3aTpar.

Tperbsi rJaBa TOCBSIIEHA OIEHKE BIMSHUS 3arpsA3HEHUS
CpPEICTB WHAMBUIYAIbHOM 3alllUThl YTOJIBHOW MbUIBIO HAa TEIJIOBOMN
KOM(pOpPT pabOTHUKA; OINpPENeiICHa CPEIHSAsS IUIOTHOCTH 3arps3HCHHS
CPEIICTB MHIUBUAYAIBHON 3aIIUTHl PaOOTHHKA TIOCIE OJHOW CMEHBI;
OKCMIEPUMEHTAIEHO  OMpPENENICHBl  3aBUCHUMOCTH  Kod(hduimeHTa
TETJIOMPOBOHOCTH M 3HAYCHUS BO3IYyXOMPOHUIIAEMOCTH MaTeprasa oT
TUIOTHOCTH €T0 3arpsS3HEHUS YTOJNBHON MBUTBIO; OTIPEIEICHO N3MEHEHHNE
TEIUIOBOTO CONPOTHBIICHUS KOMIUIEKTA CpPEJCTB HWHIUBUAYAIBHOMN
3aIUTHI IPU UX 3arps3HEHUH; MTOKA3aHO BIIMSHUE 3arpsS3HEHUS CPEJCTB
WHIMBHIyaJIbHOW 3aI[UTHI Ha TEIUIOBOM KOM(OPT pabOTHHKA.

B derBepToii riiaBe mpoBe/leHa SKCIIEPHMEHTAIBbHAs OIEHKa
TOTIOJIOTMM 3arps3HCHUN CPEJACTB WMHIUBUAYAIBHOW 3alUThl  JUJIS
OCHOBHBIX Mpodeccrii ¥ y4aCTKOB BBITIOJIHEHHS Pa0OT; ONPEIEICHbI TPH
OCHOBHBIE THIA 3arps3HEHUS CPEACTB WHIUBUAYAIbHON 3alllUTHI,
pa3zpaboTaHa KOHCTPYKIHSA CPEJICTBA WHIWUBUAYAILHOW 3allUTEHI,
obecrieunBatoliast TernoBoit kompopT padbotHukos ||l kareropun Tpyna
IO YPOBHIO HEPro3aTpar.

B 3akmoueHum 0000mIEHBI pe3yJabTaThl  MPOBEICHHBIX
HCCIIeIOBAHU.

OcCHOBHBIC pe3yIbTaThI UCCIEAOBAHMS OTPAKECHBI B CIICTYIOIINX
3aIUIIAEMbIX TTOJOKEHUIX:

1. JIna oGecrieyeHusi TemioBOro kom¢opra MOA3€MHOT0
MepCcoHaa YroJbHBIX IIAXT BBIOOP CPeICTB HWHIUBHAYAJbLHOW
3alUTHl  OT OOIIMX TPOW3BOACTBEHHBIX 3arpsA3HEHHH cJeayeT
MPOBOIUTH C YYETOM KATEeropuu padoT M0 YPOBHIO IJHEPro3arpar.

TerutoBoe COCTOSIHHE ropHopadoyero oTpeaenseTcs



KOMIUIEKCOM TapaMeTPOB MHKPOKJIMMATa, YypOBHEM (H3HYECKON
aKTHBHOCTH W Terutodm3udeckumMu mapamerpamu CHU3 or o0mux
MPOM3BOJCTBEHHBIX 3arpsA3HEHUH, MMO3ITOMY IJIsl OLUEHKH TEIJIOBOIO
koM(popTa ucnons3oBaics nokasarenr PMV (Predicted Mean Vote),
NO3BOJLIIONIMN  ONpPENENUTh  KOMIUIEKCHOE  BIMSHHE  YPOBHS
sHepro3arpaT paboTHHKa, KodPduimeHt Ttemwronzomamuun CU3 u
napamMeTpbl MUKPOKIIUMATA.

OreHKa TEIUIOBOTO COCTOSIHUSI OCYIIECTBIICTCS M0 7-0aITbHON
IIKaJie B AWama3oHe OT -3 mo +3, rae 3HadeHHe -3 COOTBETCTBYET
OIIYIICHUIO YEIOBEKOM XO0JI0/a, 3HadeHue 0 oTpakaeT HEeUTpaibHOE
omryIienue, a snavenue +3 — omrymenue xapsl (TOCT P UCO 7730-
2009).

Iokazarens PMV yuuTbiBaeT 5HeprozapaThl paOOTHHKA,
KOA(PQGUIMCHT TEIUIOM30JSAIMH  OJEKAbI, KOA(PQPUIMEHT TUIOIAIH
HOBEPXHOCTH OJAEXKIBI, TEMIIEPAaTypy BO3IYyXa, CKOPOCTH IBHKEHHUS,
BII&YKHOCTH BO3JyXa M JIpyrHe IapaMeTpbl U PaCCUUTHIBACTCS COTIIACHO
bopmynam (1-4):

PMV=[0,303 exp (-0,036M ) +0,028: (M-W)-3,05-10°3 -
-[5733-6,99-(M-W)-p,]-0.42-[(M-W)-58,15]-1,7-10">- M(5867-
-p,)-0,0014- M(34-t,)-3,96:108 £, [(¢,+273)*-(,+273)*] -
'fc]hc( tc]-ta):
€Y)

tcl:3577'09028(M'VV)’[cl'{3:96' 10-8fd[' ([;+273}4]+fclhc(tcl—ta)}J (2)

{ 2.38|t_ta]|%?>, ecnm 2.38t_t,|%%° > 12,1 /v,
© T 12,1v,,, ecnn 2,38 [to_ta|%?5 < 12,1./v,,, (3)

1,00 + 1,290/, ecu I, < 0,078 MZK/BT,

Ja = {1,05 + 1,6451,, ecnu I, > 0,078 M?K/BT,

(4)

rie M - ckopocth oOMeHa BemectB, Bt/m?, W - sddexTuBHas
MexaHudeckas sHeprus, Br/mMZ, I, - k0o>QQHIMEHT TEIUIOU30ISAIHN
onexapl, M K/BT; f,; - K03 OHUIMEHT MI0maay HOBEPXHOCTH OJIEHKIbL;
t, - Temneparypa Bosayxa, °C; t, - CpeaHsis TeMIieparypa H3ay4eHus,
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°C; Vg - CKOPOCTB IBMKCHHS BO3TyXa, M/C; P, - TAPIIHATHEHOE TaBJICHHE
BoastHOro mapa, Ila; h. - ko3(hpHUIHEHT KOHBEKTHBHOIO TEIJIOOOMEHa,
Br/(m?K); t,; - TeMIepaTypa OBEpXHOCTH o€k kI, °C.

DHepreTUUecKue 3aTpaThl YellOBeKa MPU MBILIICYHON Harpyske
OTIpeZieTIsieTCsl CKOPOCTI0 OOMEHa BEIIEeCTB, ISl OIEHKH KOTOPOH OBLI
WCIIOJIB30BaH METO/I MHTETPUPOBAHUS YaCTOTHI CEPACYHBIX COKPAIIECHUI
HR (mo metomauke 'OCT P CO 8996-2008). CBsizb MEKAYy Y4aCTOTOM
cepAeyHbIX cokpameHnii HR 1 ckopocTsio 0OMeHa BellecTB UMEET BU:

HR= HRy+ RM (M - My), (5)
rae HRo - 4actoTa cepieuHbIX COKpAICHUN B COCTOSHUU OTIbIXa MPH
HEUTpaIbHBIX TEPMAIBHBIX YCIOBUAX; RM - yBelIWYeHHE YaCTOTHI
CepJIEYHBIX COKpAIIEHUI Ha €IMHUILy CKOPOCTH OOMeHa BemiecTs; M -
CKOpOCTh 0OMeHa BemecTs, BT-M% Mo - cKkOpOCTh 0OMEHa BELIECTB B
COCTOSIHMH OT/bIXa, BT M2,

B pamkax wuccrenoBaHWs Ha HECKOINBKHX YTONBHBIX IIAXTax
OBLJIO TPOBEACHO AaHKETHPOBAHKE TIOJI3EMHOTO IIEPCOHANA 110 BOIIPOCaM,
CBS3aHHBIM C TCIUIOBBIM KOM(OPTOM M TPHYMHAMU HEIPUMEHCHHS
CPEICTB MHAMBUIYAILHOW 3alIUTHI, a TAKXKE OIMpPeeSeHbI (PaKTHUECKHEe
sHepro3zarparel  pa0oTHuUKOB. [lpuHMManu ywyactne paOOTHHKH
CIEAYIOMUX Mpodeccuil: MPOXOMYHK, MAITHHUCT TOPHO-BHIEMOYHBIX
MaIllliH, TOPHOPA0OYHii OYUCTHOTO 320051, TOPHOPAOOUUIl TIOJA3EMHBIH,
ANIEKTpOCTecaph TOA3EMHBIH, TOPHOPAOOYMH 10 PEMOHTY TOPHBIX
BEIpa0OTOK W TOpHBIA MacTep. Bo3pacTHoil amManazoH y4YaCTHHKOB
UCCIeTOBaHus cocTaBisiI oT 23 1o 55 net. [Ton paGOTHHKOB — MY>KCKOIA.
B pamkax ompezeneHus ypoBHs dHepro3arpar (GUKCHpOBaIach 4acToTa
CEpJIEYHbIX COKpAIIeHWH B TOKOE W MPH BHIIOIHEHUH OCHOBHBIX
pabouux orneparuii, a TaKKe pocT, BEC U BO3PACT KaXKIOT0 padOTHHKA.

CoriacHO TIPOBEJCHHBIM HCCIIEJOBAHUSM, OOJiee IOJIOBUHBI
PabOTHHUKOB YTOJNIBHBIX MIAXT IMOJTHOCTHIO MM YaCTUYHO HE UCTIONB3YIOT
nosHbed KoMIuteKT CHU3 0T o0ImuX MpOM3BOJCTBEHHBIX 3arpsA3HEHUM.
OmHOil W3 OCHOBHBIX TMPWYMH Heucmosb3oBanuss CU3  smiseTcs
HapylIeHHe TeIUIOBOro KoM(popTa pabOTHUKOB (PUCYHOK 1).

Hus ompenenenuss mokaszarens PMV  0Oputa umcmonb3oBaHa
pacueTHass TporpaMma JUIsi aHaluH3a [apaMeTpoB MHUKPOKIMMATA,
MO3BOJISIONIAsT  BBIYUCISATh COCTABISIIONIME TEIUIOBOIO OanaHca W
nokasarenb Ter1oBoro koMmgopta B coorerctBum ¢ 'OCT P MCO 7730-
2009. ITapameTpsl MHKPOKIAMATa MPUHUMAINCH WHAWBHIYAIBHO IS
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Ka)X10ro pabo4yero MecTa, COrjIacCHO pe3yJIbTaTaM CIIeLHaIbHOM OLICHKH
YCIIOBUH TPYZAA U JaHHBIX IPOU3BOICTBEHHOTO KOHTPOJIS.

B pesynbrare pacuéra ObUT OmpezesieH MOKa3aTelb TEIIOBOTO
komdopra PMV noazemMHoro nepcoHasna yroibHbIX MIAXT IPH KaTETOPHH
pabotsl mo yposuio 3Heprosarpar lla, 116 u III (pucynok 2). Jlus
IPaKTUYECKOr0 UCIIOJIb30BAHMS TIOIyYEHHOTO pe3yibTaTa IpelaraeTcs
WCIIOJIb30BaTh JIMHEHHYIO allIPOKCUMAIIHIIO BUAA:

PMV =0,0126 M — 0,9641 (R?=0,92), (6)

I'pynma pabGoTtHmkoB, pabotra KoTOpeiXx oTHocuTcs K 111
KaTeropuu paboT 1Mo ypoBHIO sHepro3arpar (6osee 250 kkan/a nim Oosee
290 BT) HCHOBITBIBAIOT CUJIBHBIA TeIIoBOM auckomdoprt. [pymnma
paboTHHKOB, OTHOcsmmecs ko II6 kareropumm paboT MO YPOBHIO
sneprozarpar (201-250 kkan/a wiau 233-290 BT) Tak ke MCIBITBIBAET
TEIIOBOM TUCKOM(OPT, OLIEHMBAEMBI 3HAYEHUSIMH OT 2 10 3 0asuioB.
Jnst rpynmel paOOTHUKOB, oTHOcsAmecst ko Ila kareropum pabot mo
ypoBHIO sHeprozarpar (151-200 kkam/u wmum 175-232 Br) mpu
UCIOJB30BaHNK aHATOTMYHBIX CU3 ypoBeHb TeIioBoro komdopra
OIICHHMBAEeTCsl 3HAYCHUSAMHU OT 1,5 70 2 6ayuioB mHpU TeX K€ YCIOBUAX
MHUKPOKJIMMATA.

Hdnst  ompeneneHus MapaMeTpoOB  HEOOXOIWUMBIX  CPEICTB
WHIUBUIYaTbHON 3aIIUTHl OT OOIIUX MPOU3BOJCTBEHHBIX 3arps3HEHUM
u3  dopmyn (1-4) Obul BhIpaXeH © paccuuTaH Kod(DdHUIHEHT
teronzoyAnuy  komiviekra CHM3  ans  olecredeHus:  TEmIoOBOrO
KoM{QopTa MOA3EMHOT0 TIEpCOHaa MIaXThl (PUCYHOK 3).

U3 pacuéroB caemyer, 4To ans oOecleuyeHHs TEIJIOBOTO
komdopra padotHukoB III kaTeropun paboT MO ypOBHIO SHEPro3arpar
K03 GuUIMeHT Teronzonsaiuu komiiekta CU3 1o/mKkeH CoCTaBIATh He
6onee 0,6 clo, T.e. B 1Ba paza MeHblie, YeM PAOOTHUKU HCIOJB3YIOT
ceityac (1,2 clo). [Ans obecriedenus TeruioBoro komdopra pabOTHUKOB
KaTteropuu paboT 1o ypoBHIO Hepro3arpaT [I0 HEOOX0AUMO BBHIOMPATH
koMmIutekT CU3 k03 QUIIEHT TEIION30IALNH, KOTOPOTO HE TIPEBBIIIAET
0,7 clo. [1ns padotaukos Ila kateropun paboT 10 ypOBHIO SHEPro3aTpar
crnenyet Beioupath CU3 ¢ ko3 dunrentom Teruousossiuuu go 0,9 clo.

Takum oOpa3om, B HeNAX OOECIEUSHHS TEIUIOBOTO0 KOoMdopTa
NOJ3€MHOTO  IEPCOHAaNa  YrOJBHBIX  IIaXT  BBIOOp  CPEACTB
WMHIMBUAYaJIbHON 3aIIUTH OT OOIIMX MPOM3BOJACTBEHHBIX 3arps3HEHHUN
CleyeT IMpOBOAUTH C YYETOM KaTeropuu paboT 1O YPOBHIO
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dHEpro3arpar.

2. Toka3arear TemioBoro kKoM¢opra MOA3EMHOI0
NMEPCOHAJIA YIOJbHBIX IIAXT CJelyeT OlIeHUBAThb € Y4YéToM
H3MEeHEHUs! Tem10¢pu3nyecKux napamMeTpoB CpeAcTB
MHAUBHUAYAJIbHOU 3alIUTHI IPU MX 3arPA3HEHUH YTOJbHOM NbLIbIO.

TerioBoe  cocrossHMEe  pPaOOTHHKOB — YrOJBHBIX  IIAXT
(hopMupyeTcst o AEHUCTBHEM ITPOIIECCOB TETIONPOAYKIIMH B OPTaHU3ME
U TPOLIECCOB pAacCEHMBAHMs TEIIa Yepe3 KOMIUIEKT CpEACTB
WHIMBHUTyaJIbHOW 3aIUThI (HATSIIBHOE O€Ibe U IMIaXTEPCKUN KOCTIOM) B
OKpYy>Karomyio cpeny. VHTEHCUBHOCTh pacCeMBaHHUS TeIia dYepes
komruiekt CH3 HemocpencTBeHHO CBA3aHO ¢ Kod(hdummeHTOM ero
TETJION30JIAIINU, KOTOPHI MOXET M3MEHSTHCS TpH 3arpsisHeHun CU3
YroJIbHOM mbUIbt0. I onpeneneHus BIMSHUA 3arps3HCHUS] YTOIbHON
MBUTBI0 Ha KO3(pummeHT Teronsomanun komioiekta CU3  Owina
npemioxkena cxema komruiekta CU3, cocTosmas u3 HaTeTsHOTO OeNbs 1
CpeIICTBA MHAUBUYaIbHON 3alUTHI (Tabnuia 1), ¢ y4eToM BO3TYITHBIX
npocioek (pucyHok 4). Jlnst pacuéra ObUT MPUHAT CTAIIMOHAPHBIA PEKUM
TeruiooOMeHa, BBUAY OTCYTCTBHS B YCJIOBHUSX YTOJNBHOW IIAXTHI
COJIHEUYHOTO M3JIy4YeHHUs, CYIIECTBCHHBIX IEPEnajoB TeMIepaTyp,
OCQJIKOB ¥ BBICOKHUX CKOPOCTEH JBIDKCHHSI BO3IyXa.

Tabmuma 1 — [Tapamerpsl MaTepranoB, BXOJSIIUX B KOMILIEKT CPEICTBA
WHIUBUYaTbHOM 3aIUTHI

HaumenoBanue TomnmuHa, Koopdument
CocraB TETUIONPOBOTHOCTH,
cios MM
Bt/Mm-°C
. X10moK
Harenbnoe 6enbé 100% 0,75 0,05
Cpenctso Xnonok 75%,
uHauBuayansHo | Ilomuadup 2,01 0,11
3aIHATHI 25%

B crpykrype xommiexta CHU3 nepenaya Temnia oCyImecTBISIETCS
yepe3 BOJIOKHA, COCTaBIISIOLIME MaTepHall, a TaKKe depe3 BO3IYyLIHbIE
MHUKPOIPOCIONKH B CTPYKType MaTepuaia u Mexnay ciosmu. C
IMOBEPXHOCTHU CPEACTBA I/IHZIHBH}IyaHLHOﬁ 3aIUThI TCIJIO paCCEUBACTCA B
OKpY’KaloIlyl0 CpeAy KOoHBeKIHeH. B cBs3um ¢ 3THM, KOd(pHUUIUEHT
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TEIUIONIPOBOIHOCTH A PAacCMaTpUBACTCA KaK BEIWYHMHA, YIUTHIBAIOLIAS
CTPYKTYPHYIO HEOJHOPOAHOCTh BOJIOKHHUCTOTO CJIOS WU COBMECTHBIN
panuanMoOHHO-KOHIYKTUBHBIH TemJIonepeHoc B HeM. l3BecTHoO, 4TO
CyMMapHBIH TIpoIlecC TEIUIONepesadyd B MaTepuanax MaTeMaTHYeCcKH
onuceiBaeTcs 3akoHOM Dypbe, B JaHHOW paboTe moj A MPUHUMAETCS
KOO(PGUIIMEHT, KOTOpPBI  YHCICHHO  XapaKTepu3yeT  CBOMCTBO
MaTepualoB MepefaBaTh TEIUIOBYIO SHEPTUIO0 BCEMH MEepeUHCICHHBIMU
BBIIIIE CIIOCOOAMH.

g omenkn  rtermodusmdeckux cBoiictB CH3  BeIOpana
Benn4YrHa oOpatHas Kod(pUIMEHTY TEIUIONpPOBOAHOCTH, Ha3blBacMast
TEIUIOBBIM COIPOTHUBIICHUEM.

CyMMapHOE  TEIIOBOE  CONPOTHBICHHME  Reyww, M2°C/BT
komiuiekta CU3 paccuuthiBaiioch mo Gopmyiie:

RcyMM = RH.6. + RCH3 + RBl + RBZ + RI'IOB’ (7)
r7ie Ry, . - TEMUIOBOE CONPOTUBJIEHHE HATENBHOTO 6enbsi, M2°C/BT; Ryys -
TEIUIOBOE CONPOTHBIICHHE CPEICTBA MHAMBH Iy allbHOM 3amuthl, M2°C/BT,
Ry1 - TEmaoBoe CONMPOTHUBIICHUE BO3AYIIHOW MPOCIONKHA MEXKIY TEJIOM
yeloBeKa U HaTelbHBIM OenbéM, M2°C/Bt; R,, - TemioBoe
COIIPOTHBIICHHE BO3AYIIHOW MPOCIOWKH MEXKIy HaTelIbHBIM OelnbEéM U
CU3, M*°C/BT; R, - CONPOTUBJIEHHE TEMIOOTAAuH C oBepxHocTn CU3
B OKpYy’Karolyo cpeny, mM>°C/Br.

J1a oguHapHOTO €105 MaTepuaia TeIIoBoe conpoTuBieHue Ry
omnpenenseTcs u3 GOpMyIIbL:

)
RM = s (8)
rae § - ToNIMHA MaTepuaa, M; A - K03()UIMEHT TEIIONPOBOIHOCTH,

Br/Mm-°C.

Hcxons u3 aToro ypaBHeHue (7) MpUHUMAET BHT:
Sus. , Ocuz | Op1 , Gez | 1
Ropyyy = 226 4 203 4 Qo1 4 Oo2 4 2 9
cymm AH.ﬁ. ACI/IS /IB /IB a ( )

rae Oy 6 - TONIIMHA CJIOS HATEIBHOrO O€Nbs, M; Scy3 - TOJIIMHA CIIOS
CpelICTBA WHIWBUIAYAIbHON 3alIUTHI, M, Oyq - TOJIIWHA BO3AYIIHOMN
MPOCIIOWKHA MEXIIy TEJIOM YeJOBeKa W HATENBHBIM OenbéM, M; Ogp -
TOJIIIMHA BO3IYIIHON MPOCIOWKH MEXKIy HaTelbHBIM OenmbéMm n CU3,

M; Ays. - KOIPOUIMEHT TEIIONPOBOJHOCTH HATENBHOTO Oembs,
Bt/M-°C; Acyz - K03 (PUIHMEHT  TEemIompoBOJHOCTH  CPEACTBa
UHAMBHIyaJbHOW  3amuTel, Bt/M-°C; A, - KO3 HUIHMEHT

TEIUIONPOBOIHOCTH Bo3ayxa, BT/M:°C; o - K03 PHIMEHT TEIIO0TaaYH,
13



B1/(M*°C).

Juia gucnenHoro pemieHust ypaBHeHHS (9) OBUT OCYIIECTBIICH
nepexol OT koddduimeHTa TeIou3omAnuu lg K - TemoBOMY
COIMPOTHUBIICHUIO COTJIACHO ClieAyromiemMy cooTHomenuto: R = 0,155 I,
M?°C/Bm.

Koaddumment Ttemmoornaun o ObBUT ompenen€H HCXOms W3
KpUTEpHAIbHBIX ypaBHeHH M.A. MuxeeBa a1 CBOOOAHOW KOHBEKIMH
OKOJIO BEPTHUKAIBHBIX TUIACTHH MIPH JJAMIHHAPHOM TEUYEHUH BO3TyXa.

Tak e ObUIO y4TE€HO, YTO Ha TEIIOM3OJISIIIMOHHBIE CBOWCTBA
OKa3bIBaeT BIIMAHUE BO3AYXOIpOHHUI[aeMOCTh MaTepuanoB CU3 ot
00MIMX MTPOU3BOJCTBEHHBIX 3arPS3HEHUN:

C=(0,0758+2) U+5, (10)
rae C - CHWKEHUE CPETHEB3BEIICHHOTO TEPMHUYECKOTO COMPOTHBIICHHUS
onexnbl, %, B - Bozgyxonponunaemocts CHU3 mm®/(m/c), U - ckopocTh
JIBIKCHHS BO3IyXa M/C.

TerioBoe CONMPOTHBICHHWE BO3AYIIHBIX TIPOCIOEK  OBLIO
oIpeziesieHO UCXOAs U3 ypaBHeHUs (9) Ha OCHOBE AaHHBIX JJIS OTAEIBHO
B3siToro komruiekta CU3.

Jis  dKCepuMEHTANbHOW OLEHKW BIHMSHUS — 3arpsi3HEHUS
YroJibHOM TBUIK Ha Terutodu3nyeckue cBovictBa C1U3 Obu1a onpesencHa
(dakTHueckas IUIOTHOCTh 3arps3HEHUS CPEJCTB WHAWBUAYATHLHOH
3aIIUTHl KaK OTHOILEHHE MAcChl YTrOJIbHOM IblIH, nonajatomeid Ha C1U3
B TE€UYEHHE CMEHBI, K IJIOMIA/I! €T0 IIOBEPXHOCTH.

Macca oceparonieil nbUId ONpenessiach IyTEM B3BEIMBAHUS
CYXOT0 YHCTOTO CPEJICTBA WHANBHIyaJILHOM 3aIIUTHI IO Hadana paboueit
CMEHBI U CYIIKH W TIOCTIEIYIOIIEero B3BEIIMBaHUs 3arps3HeHHoro CU3.
CooTBeTcTByIOIAs CpPeAHSS IUIOTHOCTHh 3arpsi3HEHHs ONperensach
JIEJICHUEM MacChl yroJIbHOW TBUIM Ha IuTomanb moBepxHoctu CHU3
(pucyHoK 5).

Jdnst  monmydyeHHBIX — 3HAYGHWH  3arps3HeHHss Ha — Oase
CcepTUHUITUPOBAHHBIX J1abOPATOPHil C TMOBEPEHHBIM O000PYIOBAHUEM
ObUIM TIPOBEACHBI JKCIEPUMEHTAIBHBIE HCCIIEAOBAHUS WM3MEHEHHS
ko3 umeHTa TEIIONPOBOAHOCTH Marepuana, HCIOJIb3yeMOro JUis
nzrotosieHuss CU3 ot oOux Mpou3BOJCTBEHHBIX 3arps3HEHUH (TKaHb
I'OPU3O0HT T40) ¢ pa3nuyHBIMHU IJIOTHOCTAMH 3arpsi3HEHUS (PHCYHOK
6), a TaKKe BBISABICHO CHIKCHUE BO3IyXOIPOHHIIAEMOCTH MaTepUaIoB
[PH YBEIUYCHHH TIOTHOCTH MX 3arpsi3HeHUs (PUCYHOK 7).
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CoracHoO NOTYYEeHHBIM pe3ybTaTaM MpH 3arpsS3HEHUH CPEJICTB
WHIUBUTYaTbHOMN 3alUThl U3MEHSIFOTCS MX TETUIOQU3NYECKIE CBOWCTBA,
B YAaCTHOCTH YBEIUYMBACTCS MX KO3(P(UIHUEHT TEmIoU30JSAIMU, YTO
MOJKET IPUBOIUTH K HAPYIICHUIO TEIIOBOTrO KoMdopTa padoTHuKa. [yis
OTIpeJICJICHNsI TEIUIOBOTO COCTOSIHUSI TOPHOPAOOYHMX B 3arps3HEHHBIX
Cpe/IcTBaX WHIMBHUIYAIGHOW 3allMThI OBUI TaK J>X€ WCIOJIb30BaH
MoKa3aTelib TeroBoro komgopra PMV (pucyHok 8).

B pesynbrare  uccneoBaHMM — MOJy4YeHAa  3aBUCUMOCTh
MoKazarens TelIoBOro kKoMmdopra MoJ3eMHOr0 MepcoHaia YroJbHBIX
OIaXT OT TIUIOTHOCTH 3arpsi3HEHUS TPUMCEHSEMBIX HMH CpPEACTB
WHINBUIYaTbHOHN 3alIUThl YTOJIBHOM MBIIBI0, KOTOPasi HIMEET BU:

— nmns xateropuu pabor lla:

PMV=0,002/+2,48 (R?=0,99), (11)
— s kateropuu padot 116:

PMV = 0,0021/7+1,81 (R*>= 0,99), (12)
— s xateropuu paodor I11:

PMV = 0,002/+2,83 (R?=0,98), (13)

rzie I1 - miotHocTs 3arpsasuenus CU3 yronsHol HbLIbio, /M2,

Takum o6pazom, npu 3arpszHeHMH CHU3 yrospHOH NBLIBIO
yBEeNMUMBaeTCs HX KOIQOUIMEHT TETIOU3ONSIUHA, YTO IMPHBOAUT K
M3MEHEHHIO TEIIOBOTO COCTOSHUS paOOTHUKOB U yBETUYMBAET 3HAYCHHE
nokazarenss PMV na 20-25% B cTopoHy TemioouymeHus «oxapko». 13
3TOTO CIEAYeT YTO, TEIIOBOE COCTOSHHE PAOOTHUKOB YTOJBHBIX LIAXT
CJIEJTyeT OL[EHUBATh C YYETOM U3MEHEHUS TEIIIOPQU3NIECKUX MTApaMeTPOB
CPEACTB WHIMBUAYAJIbHON 3allUTHl NPU HX 3arps3HEHUH YTOJIBHOU
IBUIBIO.

3. TennoBoii koM¢opT padOTHUKA NPH BLINOJHEHHH PadoT
III xaTeropMd MO YPOBHIO JHEPro3aTrpatr odecrnevynBaeTcs
KOHCTPYKIHEHl CcpeacTB HMHAUBUAYAJIbHOH 3alIMTBI OT OOIIUX
NMPOU3BOACTBEHHBIX 3arpsAA3HeHNl YYHTBHIBAOLIEH TOINOJIOTHIO
3arpsi3HeHHs] TOBEPXHOCTH CPeACTBAa HHAUBMAYAJLHOW 3alUTHI
YroJIbHOM NBLIBIO.

CornacHo pe3ynbTaTaMm ONpEAENEHUs] 3aBUCUMOCTH TEIJIOBOTO
KoMdopTa pabOTHUKOB OT KOA(PQPUIMEHTA TETUIOM30JIAINN KOMILIEKTAa
CU3 (pucynok 3), mis obecriedeHus TemIoBoro koMmpopra pabOTHUKOB
III kareropum paboOT NO YPOBHIO SHEprosarpaT Kod(PPHUIUEHT
termonsoisanuu komiuiekta CU3 noimked coctasisaTk He 6oiaee 0,6 clo.
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Ha ocnoBe mpumensemoro CU3 HEBO3MOKHO 00eCIEUNTh YKa3aHHBII
KOA(pGUIMEHT TEIJION30JAINAN, II03TOMY Heobxomuma pa3paboTka
HOBOM koHCTpYyKIIMKu CU3.

B cBsa3u ¢ tem, uro CU3 mpu SKCIuTyaTaluu 3arpsi3HAIOTCA
HEPaBHOMEPHO, H3MEHATh MX KOHCTPYKLHIO CIEAYET C YYEeTOM
TOTIOJIOTHM 3arpA3HEHHs] IOBEPXHOCTH CpPEACTBA HHIMBHIYaIbHOM
3aIIUTHI YTOJIBHON MBUIBIO y PAOOTHUKOB PA3IUUHBIX MPOdeccuil.

B menax wuccnenoBaHMs TOMOJOTHM  3arpsA3HEHUs] CPENCTB
WHAWBHUTyaJIbHOW 3aluTHl ObLTO HcciemoBano 60 oOpasioB cpeacTs
WHIWBUAYaTbHON 3aIIUTHl OT OOIIMX MPOM3BOJCTBEHHBIX 3arps3HEHHN
pabOTHUKOB Pa3NUUHBIX Npodeccuil. beio BhIsiBIEHO Tpu Hambolee
4acTO BCTPEYAIOLIMXCS XapakTepa 3arpsi3HEHWH s  OCHOBHBIX
npodeccuii TopHOPabOUNX U YIACTKOB BBIITOTHEHHUS paboT (PUCYHOK 9).

IlepBast cxema 3arpsisHeHus (pucyHOK 9.1) XapakTepHa s
cinenyromux pabotHukoB: MI'BM  (moOpranO#  ywactok), [PII
(mo6prynO# yuactok, YIIP), smekTpocnecapb MOA3eMHBINA (IOOBITHOM
yuactok, YIIP). Bropas cxema 3arpsisnenus (pucyHoK 9.2) xapakTepHa
IUTSE cienyromux padotHukos: npoxoaunk (YIIP), MI'BM (VIIP), I'PO3
(moOwryHOM yuacTok). TpeTbs cxema 3arpssHenust CU3 xapakrepHa uis
pabOTHUKOB, OCYIIECTBISIFOIIUX PYKOBOJCTBO BBHIMOJHEHHEM paboT
(ropusIii Mactep) (pucyHok 9.3).

Ha ocHoBe mnepBoii cxembl 3arpsi3HEHUs ObUIM 1OX0OpaHBI
Matepuaibl s u3rotoBienus CU3 ¢ paznuyHbBIME TTOBEPXHOCTHBIMH
wioTHocTsamMu, cooTBeTcTByroie ['OCT 11209-85, u onpenenceHbl ux
TOJIIMHBI IO GopmyIe:

85 =4,957-1073- G + 0,06, (14)
rie G — NOBEPXHOCTHAS IIOTHOCTh MaTepuana, /M2,

Hns  onpenenenuss  Kod(QQUIMEHTOB  TEIUIONPOBOJIHOCTH
MaTEepHajOB HCIOIb30BAINCH OKCIEPHUMEHTAJbHbIE M CIIPaBOYHBIC
JIAaHHbIE, Ha OCHOBE KOTOPBIX 110 (hopmysie (8) ObUIN MOTyYEeHbBI 3HAUCHHUSI
TETIOBBIX COMPOTHUBICHHUH TSI KAXKI0T0 MaTepuaiia (Tabmura 2).

Ha ocHOBe mONyYeHHBIX TEIJIOBBIX COINPOTHBICHUH |
HeoOxomumoro ypoBHs Temouzonmsiquun  CHU3  ansg  obecneuenus
TEIIOBOTO KOoMQOpTa METOJ0M ToA00pa OBUTH ONpeesIeHbl TIOIIAIH
MOBEPXHOCTH KaXKJ0ro MaTepuana. [lmomanas moBepxXHOCTH BCTaBOK W3
Marepuaia Manoii rotaoctd (1o 200 mr/m3, Hanpumep, Tkans ®DAPMA
LIGHT 150) cocraBnser okono 15% oT obieil miomaay moBepxXHOCTH
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u pasHa 5;=0,28 m?. Ilmomans MOBEPXHOCTH BCTABOK M3 MaTepHana
cpenneii motHocty (ot 200 go 300 wmr/m3, manpumep, TKaHb
AHTHUCTAT JIAWUT) cocraBnser okomo 60% oT oOumieii miomamu
MOBEPXHOCTH M paBHa Sp=1,12 M2 [lnomans NOBEPXHOCTH BCTABOK U3
MaTepuana BhICOKOM muoTHocTH (cBbime 350 mr/m°, o6naparomero 1V
KJIACCOM 3aIUThI 10 MBUICTPOHUIIMAEMOCTH, HarpuMmep, TkaHu DPAC
(FAS)) coctaBasier okoso 25% oT oOIieil MiIomaad MOBEPXHOCTH U
paBHa S3=0,47 M2,

Tabnuma 2 — 3HaueHNe TEIUIOBOTO COMPOTHBIICHUS MaTEPHAJIOB,
BXOJMIIMX B KOHCTpykmmio mpemraraemoro CHU3  or  o0mux
MIPOM3BOCTBEHHBIX 3arpsA3HEHUIN

Hazpanue DAPMA AHTUCTAT
MaTepuaa LIGHT JIAUT PAC (FAS)
TemmmoBoe
COTIPOTHBIICHHE, 0,005 0,01 0,038
M?-°C/BT

Ha ocHOBe TOJy4YeHHBIX JaHHBIX ObLla pa3paboTaHa
KOHCTPYKLMS CPEICTBa MHIUBHIYaJIbHOM 3alUThI, 00ECIIEUMBAIOIIAs
teroBoii koMmdopt pabotHukoB III kareropum paboT MO YpPOBHIO
sHepro3arpat (pucyHok 10).

TerutoBoe conpotuBienne CHU3 mpeamaraeMoil KOHCTPYKLIMH
pasao 0,032, a obmiee TerioBoe comportuBieHue komiuiekta CU3 (c
yu€TOM HATENILHOTO OE€Tbsl), pacCUUTaHHOE IO (opMylie 5, COCTaBISET
0,093 m?-°C/Br, uto cootserctByet 0,6 clo (pucynok 11). Temnosoii
KoM$OpT paboTHHKA MpH BbIosHeHUK padoT Il kareropruu no ypoBHIO
3Hepro3arpar obecnieunBaeTcst KOHCTPYKIIHEH CPEICTB
WHJIMBUTYalIbHOM 3aIUTHI OT OOIIMX MPOU3BOJCTBEHHBIX 3arps3HEHUN
YUUTHIBAIOIEH TOMOJOIHIO 3arps3HEHUs] IOBEPXHOCTH CPEJNCTBA
WHJIUBUYaJIbHOM 3a1IMThI YTOJILHOM MBUIbBIO.

I[lo  pesynpraTam  wuccieoBaHHMsA  ObUIM  pa3pabOTaHBI
NPEIJIOKEHNS 110 U3MEHEHHIO KOPIOPAaTUBHBIX CTAaHJAPTOB IO OXpaHe
TpyZa yriaeno0bIBalOIINX KOMIIAHUH B 4acTH oOecreyeHus: pabOTHUKOB
CpEeJICTBAMHU WHAWBHIyaJIbHOW 3aIMTHI: JUISI 0OECHeueHHUs] TEIIOBOTO
koMm(popTa padotHukoB III kareropum paboT MO ypOBHIO SHEpro3arpar
ko3 uument rernonzonsanun Komiuiekra CU3 gomKkeH cocTaBisITh HE
bomee 0,6 clo, mia obecnedenust TEmIOBOTO KoMdopTa paOOTHHKOB
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KaTteropuu padoT mo ypoBHIO dHepro3arpaT 1[0 Heo6xonuMo BEIOHpAThH
koMImieKT C13 ko3 PUIeHT Termmon30IaIuu KOTOPOTO He TIPEBHIIAcT
0,7 clo, nnsa padotHukoB Ila kaTeropuu paboT MO yPOBHIO SHEPro3arpar
cnenyet BeiOupare CU3 ¢ koadduuuentom temmonzonsauuu ao 0,9 clo;
HEOOXOAMMO  BBIIaBaTh pabOTHHKaAM 2  KOMIDIEKTa  CpEICTB
WHIWBHTyaJTbHOW 3aIIUTHI OT OOIIMX MPOU3BOICTBEHHBIX 3arPA3HEHNN C
YIBOCHHBIM CPOKOM HOCKH, IUIS OOECIEYeHHUS] BO3MOXXHOCTH CTHUPKH
CHU3 mocrme Kaxa0i CMEHBI, OpTaHU30BaTh JOMOJHATEILHBI KOHTPOIIh
HaJ IepHOANIHOCTRIO cTUPKH CU3 paboTHHKAMHU.

3AK/IIOYEHUE

B AuccepTaiui Ha OCHOBE BLINIOJHEHHBIX SKCIICPUMCHTAJIbHBIX
U TEOPETUYECKHUX HCCIeIOBaHU OOOCHOBaHBI IapaMeTphl CpPEACTB
WHIMBUAYaJIbHON 3aIUThl PaOOTHUKOB Ul OOECIIEUEHHUS! TEMJIOBOTO
KoMQopTa MOA3EMHOI0 IIEpCOHANIa YTOJbHbBIX IIAXT.

OcHOBHBIE HaY4YHbIC U MPAKTUYCCKUC PE3YJIbTAThI, IOJTYYCHHBIC
B IIPOLIECCE BBIMOJIHEHUS IMCCEPTALMOHHON PabOThI, 3aKIIOYAIOTCS B
CIIEYIOIIEM:

1. OnpeneneHsl MOKa3aTeu TEIIOBOrO0 KOM(OpTa MOA3eMHOTO
MIEPCOHANA YTOJIBHBIX [IaXT NpU paboTe B CPEeICTBAX MHAMBUIYAILHON
3al0UTHl  OT OOMIMX TPOU3BOJACTBEHHBIX 3arps3HEHUM ¢ Yy4ETOM
JHEeprosapar pabOTHHKOB, K03 duIueHTa TETION30JISAIIAN
NPUMEHSEMBIX CPEJCTB HWHIUBUIYaJbHON 3alMThI, KO3 UIHEHTA
IUIOIAAX  TIOBEPXHOCTH  CPEACTB  WHAMBUAYAJBHOW  3alIUTHI,
TeMIIepaTyphl BO3LyXa, CKOPOCTH IBMXKEHHS U BIIAYKHOCTH BO3YXa.

2. YcTaHOBJCHA 3aKOHOMEPHOCTh W3MEHEHHS TEIJIOBOIO
KoMm(popTa pabOTHUKA B 3aBUCUMOCTH OT KaTeropuu padoT MO YPOBHIO
JHEprosarpatr, Ha OCHOBE KOTOpOH cCjeoyeT BBIOMpaTb CpeicTBa
WHIWUBUYJTbHOH 3aIUTHI OT OOIIHUX IPONU3BOICTBEHHBIX 3arPsSI3HCHHM.

3. I[poBenecHa SKCIEPUMEHTAIIbHAS OLIEHKa BIIUSHUS
3arps3HEHUs CPEACTB MHAMBHIYATbHOW 3aIIWUTHl YTOJBHOW MBUIBIO Ha
napameTpbl,  ONpEeAesSIIoIIMe  TeIUIOBOM  KoMdopT  paboTHHKA.
3arpsisaenne CHU3  3amemnsier morepu Temia pabOTHHKOM U
NPENSTCTBYET HOPMAJIbHOMY MCIIAPEHUIO BJIard C MOBEPXHOCTH KOXKH,
YTO NPUBOIUT K HAPYLICHHIO TEIUIOBOIO KOMQOpTa W MOJHOMY HIIH
YaCTUYHOMY OTKa3y OT IpuMeHeHus komiuiekra CH3 npu BINOIHEHUH
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pabor.

4. OmnpeneneHbl TOKa3aTEIN TEIUIOBOTO KOM(OPTa IMOA3EMHOTO
MEepCOHANa YTOJBHBIX MIAXT NpU paboTe B 3arpsA3HEHHBIX CPEACTBaX
WHIWBUAYaTbHON 3amuThl. 3arpssnenne CU3 npuBOIUT K MU3MEHEHUIO
TETUIOBOTO COCTOSTHISI PaOOTHUKOB W YBEIMUNBAET 3HAYCHHE TIOKA3aTeNs
teruioBoro kompopra PMV wHa 20-25% B CTOpPOHY TEIUIOONTYIICHUS
<OKapKO».

5. Ompenenena TOIOJNOTHS 3arpsS3HEHUS YTOJBHOW TBLIBIO
CPEIICTB MHIWBUAYATHHON 3aIIUTHl MOJ3EMHOTO MEPCOHANA YTOIBHBIX
[IaXT Ha OCHOBE BBIJICJIICHUS 30H C PA3IMYHON CTENEHBIO 3arps3HEHUS U
BBISBIICHBI TpPU HaWOolee 4YacTo BCTPEYAIONIMXCS — XapakTepa
3arps3HEHU B 3aBUCHMOCTH OT mpodeccnd padOTHUKA W y4acTKa
BBITIOJIHEHUS PaboT.

6. Pazpaboran  sKcrepUMeHTaNbHBIH  oOpaszelm  CpencTBa
WHIMBHTyaJTbHOW 3aIUTHI OT OOIINUX MPOWU3BOACTBEHHBIX 3arpsA3HEHUH,
obecrneunBaromnil TerIoBoi koMpopt padotHukoB Il kareropuu padbot
M0 YPOBHIO DHEPro3arTpar.

7. Pa3zpaboTaHbl IPeIOKEHUS TT0 N3MEHEHUIO KOPIIOPATHBHBIX
CTaH/IapTOB 1O OXpaHe Tpy/Aa YIIIeJOOBIBAIOIINX KOMIIAHHNA B YaCTH
obecrieuenuss pabOTHUKOB CPEICTBAMU HWHAWBUAYAJIHHOW 3aIllUTHI, C
yu€ToM KaTeropuu paboT MO YPOBHIO SHEPro3arpar MU 3arps3HEHHs
CPEIICTB WHAMBUAYAILHOW 3aIlUTHI OT OOIIUX MPOW3BOJICTBEHHBIX
3arpsI3HEHUH YTOJIbHOM IBUIBIO.
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