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DTOT JIOKYMEHT SIBJISICTCS 00IECTBEHHBIM TOCTOSTHHEM, U MOXKET CBOOOTHO KOITUPOBATLCS M PACTIPOCTPAHITHCS
(BKJTIOUAs €Tr0 TIEPEBOJT HA PYCCKUH s13BIK). This document is in the public domain and may be freely copied or reprinted.

IIpaBoBas oroBopka (Disclaimer)

YrnomMuHaHHE B 3TOM JOKYMEHTE JIF00OH KOMITAaHUK WM MIPOAYKLMH HE O3Ha4aeT, yTo HalroHaabHbIH HHCTUTYT
oxpanbl Tpyna (VIOSH, nanee B Tekcre - MHctuTyT) omoOpuin 3T1o. ChHUIKM Ha BHEIIHHWE WHTEpHET-pecypchl (He
Haxopnsmuecs Ha caiite NIOSH) He o3Hauarot, 4uro MHCTUTYT 0100psSeT U NOAJICPKUBAET CIIOHCUPYIOIINE OpPTraHU3alluH,
uX nporpammsl 1 npoxyknuoo. Kpome toro, MHCTUTYT HEe HECET OTBETCTBEHHOCTH 33 COICP)KUMOE 3TUX (GHEuHUX O
Hezo) caiiToB. Bce yka3aHHBIE B 3TOM JIOKYMEHTE BEO-CCHUIKM OBLIM NMPAaBHJIBHBI U AOCTYIHBI HA MOMEHT ITyOJIMKaluu
JIOKYMEHTa.

CBeenus 1Sl MOJIy4YeHHUs I3TOT0 JOKYMeHTA U Apyroii uagopmanuu ot UHcTuTyTa

OTOT JOKYMEHT SIBJISAETCS] OOILECTBEHHBIM JOCTOSIHUEM, H MOXKET CBOOOJHO KOMHUPOBATHCS U PACIIPOCTPAHSATHCS.
Jnsg momydenus (M0OBIX) MTOKYMEHTOB, pa3paboTaHHBIX MHCTHTYTOM, WM Opyrod WHOOPMAIWH, OTHOCAIIEHCS K
BOIIPOCAM COXPAHEHUS JKU3HU U 3710pOBbsi pabounx, Bel MoxkeTe cBsizaThest ¢ MHCTUTYTOM:
tenedon 1-800-CDC-INFO (1-800-232-4636) ; TTY: 1-888-232-6348 ; E-mail: cdcinfo@cdc.gov
WK OCeTUTh calT MHCcTHTYyTa www.cdc.gov/niosh

Br1 Takke MoOXeTe MOANMCcaThCS Ha TMOJydeHHE exeMecauHbIXx HoBocTed MuctutyTta (NIOSH eNews) moceTus
www.cde.gov/niosh/eNews

HNudpopmanus 1y DMTHPOBAHUS HACTOSIIIET0 JOKYMEHTA:
NIOSH [2016]. NIOSH criteria for a recommended standard: occupational exposure to heat and hot environments. By Jacklitsch B,
Williams WJ, Musolin K, Coca A, Kim J-H, Turner N. Cincinnati, OH: U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publication 2016-106.

IlpeauciioBue K nmepeBoay

HecoBepiieHCTBO  MCHONB3YEMBIX  TEXHOJIOTHH, TNpEeHEeOpeKUTETbHOE OTHOLICHWE K OXpaHe Tpyna,
HeOIaronpusiTHbIE SKOHOMHYECKHE YCIOBHS (3acTaBiSIONIMe JoAed OpaTbes 3a moOyro paboOTy Uil TOrO, 4TOOBI
MIPOKOPMHUTE CEMBIO), TI00ATBFHOE TOTEINIEHHEe — BOT HEMOJHBIN CHHCOK TNPHYWH, M3-32 KOTOPBIX paboyre MOryT
MOJIBEPTaThCs BO3/IEHCTBHUIO BPEJHOTO MPOM3BOICTBEHHOTO (haKTOpa - HarpeBaroIero MUKPOKINMATa.

Hanuune ananormunsix npobiaem B CLUA noOyamio crnenuanuctoB HannoHaabHOr0 MHCTUTYTa OXpaHbl TPyHAa
(NIOSH) pazpabortaTh HmpoekT TpeOOBaHMH K padOTOdATENI0, M PEKOMEHAAIMH IO 3aLIUTE 3A0pOBbS PaOOTHHUKOB,
noJBeprarouuxcs neperpeBy. OcoOEHHOCTh JTOKyMEHTa B TOM, YTO OH HE TOJBKO COAEP)KUT PEKOMEHJAINH, HO U
OOBSICHSIET, TTOYEMY MX HEOOXOJMMO BBIMOJIHATH, KaK MPOMCXOAMUT yXYIUICHHE 3OPOBbS MPU YpE3MEPHOM IeperpeBe,
YTO MOXET MOBJIHUATH Ha CIOCOOHOCTh paOOTHUKA BBIJICPKATh Meperpes (ypoBeHb (PU3NUECKON MOATOTOBKU, OTCYTCTBHE
ombITa pabOTHI TIPH TieperpeBe (cm. I, 2), BO3pacT, M3OBITOYHEBIN Bec, OepeMeHHOCTh (cm. I, 2), TIpuEM HEKOTOPBIX
JCKapCTB, PSKUM NuTaHus (nuera, cwm. I, 2), paHee mnepeHecEHHbIC 3a00JeBaHUs, MHAMBHUAYyAJIbHBIE OCOOCHHOCTH
opranusma, ymnoTtpeOineHue kode, ankoros, HCIOIb30BAHUE CPEACTB WHIMBHUIYaTbHOW 3alllUTHl OT IIEPErpeBa,
MOHHTOPWHT TEMIEpaTyphl IEHTpa Tela, AaKKIMMAaTu3alus paOOTHHUKA (MPEeHUposKka, HNOCHeNneHHoe NpuyyeHue
Op2aHU3Ma NepeHocUms nepezpes), Korna TpedyeTcs MoJIcalnBaTh BOIY, a KOTAa HE CTOWT), OKa3aHWEe IEePBOM MMOMOIIH
MOCTPaJIaBIINM, 1 MHOTOE JIpyToe€.

Ecnu panee B CCCP Ha MHOTHX MPEANpHUITUSX ObUIM MEACAHYACTH, M CIICLHAIHMCTHI [0 OXpaHe Tpyla paboTaiu
HaJ 3alIUTOM 3I0pOBBS PAOOTHHKOB MPH MOJACPIKKE CHEIHATUCTOB-MEINKOB, TO CEHYac 3TOTO HET, U MEIUITMHCKHI
COBET IOJIy4uTh TpynaHee. [la m caM ypoBeHb MOATOTOBKM CIEIHATUCTOB IO OXpaHe TpyJa (1o OaHHbIM ONpoca Ha
nopmane www.ohranatruda.ru neckonvko sem nazao) He Bceraa BbicoK. Iloaromy Bam MoxeT ObITh HHTEpECEH MEPEBO
PEKOMEHIAIMH, TO3BOJISIFOIINM OOJbLIE Y3HATH O IIEPETPEBE U €ro ACHCTBUM Ha JTIOAEH.

[MockonbKy TTaBHBIM CIIOCOOOM 3aIlUTHI OpraHW3Ma OT TMeperpeBa sBISIETCS MCMapeHHe MoTa, Ha CIOCOOHOCTh
paboTHHKA BBIAEPKATH Kapy CHUIIBHO BIHMSET BO3MOXKHOCTh MCHapeHus Nota ¢ Koxu. Ilo aroit mpuumne B CILIA un
MHOTHX IPyTUX CTpaHax [yl OLIEHKH YCIOBUH TpyJa LIMPOKO MCHOJIB3YIOT 3aMep HE TOJIBKO TEMIEpaTyphl BO3AYXa, HO U
KoMImiekcHOTO Tokazatenss WBGT, KOTOpbIH BRIUMCIAETCS ¢ YIETOM BIQKHOCTH (ecmb Oecniammublil KalbKVASNOP
OSHA). B P®, npu o1ieHKe TEIIOBOTO BO3JCHCTBHSA, BIAKHOCTh MHOTIA He yuuThiBaeTcs BooOIe (CanlluH 2.2.3.1384-
03, pazzmen 9 u mpuioKeHUs); a MOXKeT ucnosb3oBatbesi THC-unAeke (MHIEKC TEMIOBOM HArpy3KH Cpeabl), KOTOPBIH
100% coBmagaer ¢ 3aokeanckuM WBGT. Tak 4TOo B OTHOIIEHWH CIOCOOOB OIEHKH YTPO3bI JUISL 30POBBS — HEIB3S
ckazatb, uto Mexay PO u CIIA ectp HempeomonnMasi pa3HHUIA, CKOPEE - HEMOXOXH CIOXKHBIIMECS 32 IECATHIICTHS
TpaguLIUK.
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B Ta6J'II/ILIC IMPUBOASATCS NAHHBIC II-1 S HarpCeBaroniero MMKpoOKJjInuMarta.

Knacc Tpyda no BHyTpeHHeMy . B CO 7243- |PexomeHga-|  CanlluH
TENNOBbIAENEHNIO B OpraHn3Me OTHOCUTENIBHO Bcero (ans nosepx- 007, aKknuma- Lyn 2.2.4.548-96;
(cTeneHn don3nyeckoi NOLaAN NOBEPXHOCTU | HOCTY KOXM 1,8 M2), TU3MPOBAHHBIN NIOSH, | THC-mmaexe
Harpysku) KOXM, BT/M2 Bt paboTHUK, WBGT WBGT
0 (oTabIx) M<65 M<117 33 -
1 65<M<130 117<M<234 30 30 ~ 110 26,4
2 130<M=<200 234<M<360 28 28 ~ 110 25,8
3 200<M=260 360<M<468 25/ 26* 26 ~ 10 23,9
4 M>260 M>468 23 /25* - ~ 10 21,8

* IpM OTCYTCTBUM JBIDKEHHS BO3yXa / IPH HAJTHMYUH IBUKCHHS BO3IyXa.

Bumno, uto CaulluH craBut Gosnee ctporue TpeOOBaHUS, KOTOPHIC 3alUIIAIOT 3/I0POBbE PAOOTHUKA HalEXKHEE.
K coxanenuro, Xopoio Hay4HO 00OCHOBaHHAs CTPOTOCTh TPEOOBAHUM - HE BCET/a JOMOJHSJIACH X BBIMOIHEHUEM (U
ceifiluac, W paHee, HApYIIEHWS HE BCEr/a BBI3BIBAINCH OOBEKTUBHO WMEBIIUMHUCS TPYAHO MPEOIOTUMBIMH
npobiaemamu**). Ho cTporocTs MOXeT OBITh BBI3BaHA TEM, YTO BO3ICHCTBHE BPEIHBIX MPOU3BOJICTBEHHBIX (DAKTOPOB
HEPEJIKO HETaTUBHO BJIMSET HA 3JJ0POBBE, HE BBI3bIBAsS COOTBETCTBYIOINIMX MpPo(h3a0oieBaHMii: HApUMEpP, 0ObEKTUBHO
3a(pUKCHPOBAHO, YTO YBEIMYCHUE IIIyMa (710 BEJIMYUHBI, HE CO3/ArOIICH OMACHOCTH JIJISl OpraHa cliyXa) - COMPOBOXKIACTCS
pPOCTOM TIPOCTYIHBIX 3a00JeBaHUM, BEPOSITHO, HM3-3a OCiabieHHs oOmel comporuBisieMocTn opranmsma. B CCCP
cTapaJiiChb YYUTBIBATH U 3TO - IJIA IMTOBBINICHU A Hajlé)KHOCTI/I 3alIHUThI pa60THI/IKOB.

Hapneroch, O3HakOMJIEHHE C JOKYMEHTOM, IIPH TOJTOTOBKE KOTOPOro OBUIO HCIoNb30BaHO Oonee 330
myOIMKauid, TMOMOXET PACHIMPUTh KPYro3op, YIYUIINTh 3HAHUS, TMOJCKAXET MOAXOMAIINe s YCIoBui Bamero
MPEANPHUATHS KAKHe-TO CIIOCOOBI yITyUIIeHHS 3alIUThI )KU3HU U 3JI0POBBS pabounXx, Mpo(QUITaKTUKH HECUACTHBIX CITyYaeB.
Ecnmun Bam Oyzer TpyAHO 4YMTaTh T€ 4YacTH JOKYMEHTa, KOTOPBIE OTHOCATCS K MEAMIMHCKOH CTOpPOHE MPOOJIEMBI -
MPOMYCTUTE HX.

CoBeTCKHE U POCCUMCKHUE CIELHUAIUCTBI MPOBOAWIA UCCIENOBAHUSA, U HAMMCAIW PAN KHWAT M CTaTed IO 3TOU
TEMATHUKC - HO OHU 3alllUIICHbBI aBTOPCKHUM IIPpaBOM, U HE BCC €CTh B IPOJAKE (H[!I/IMG[)LI). OtoT JOKYMCHT SABJIACTCA
0O0IIECTBEHHBIM JJOCTOSTHUEM, U BBl MOXeTe TI0Ih30BaThCS UM KaK XOTHTE — 0€3 KaKOTO-TO HApYIICHHS aBTOPCKUX IPaB.

YcnexoB Bam!

HononauTensHas HHGOpMAaIHs - CTaThH 10 TeMe Tieperpesa u3 bomnbmoi MequuuHCKOR SHIuKIoneanu (3 u3f.):

[NeperpesaHue opraHusma Konnanc MUTLEBOI pexum
Tennogoii yaap 06e3B0XMBaHNe OpraHm3ma [oTooTaenenHve

[opsiune Lexu

— pasaen « DHIMKIIONEANY 10 TUTHEHE 1 Oe30MacHOCTH TpyAay (4 u3ganue MexayHapoJHOH opraHu3aluy Tpyaa),
ccblIKa |, ccblika 2 (TEKCT MO CChUIKE 2 MOXKHO MEPEKITI0UUTh HA PYCCKUH S3BIK).

- pazmen «3abosieBaHusl, CBSI3aHHBIEC BO3ACHCTBHEM HEOJIArONPHUITHBIXMUKPOKIMMATHYECKUX ycaoBui» (c. 503-513) B
HarmmmonansHOM pykoBozacTBe «lIpodeccronanbHas matonorus» moA. pen. akan. M3meposa H.®. Mocksa, 2011.

Ha anznuiickom:

Ha carite NIOSH https://www.cdc.gov/niosh/topics/heatstress/default.html
Ha carite OSHA https://www.osha.gov/SLTC/heatstress/index.html

** «... BHempéHHass MHOIO CHCTEMa ITOOIIPCHUMA (3aK/MouyéHHbIX, pabomaswux Ha cmpolke B8 XapKom kaumame, 20e asmop -
PYKOBOOUME/Ib CMPOUMESIbHBIX pabom - pabomasn 00 Moz2o, Kak €20 Ha3Ha4U/IU Ha4yaIbHUKOM cmpoumesisemsa capkoghaa Hao YepHoObI/bCKOU
ASC - npUM.), XOTd U 6BIJ'Ia CBOCTO poAa «IPAHUKOM», HO «KHYT» HNPUXOJUIOCH ACPKATh HAroTOBC. I[OBOZ[I/IJ'IOCL " €ro
IMyCKaTb B XOM. s IMOCTPOUJI TAKHUC, KAaK MbI HMX HAa3bIBAJIH, (THUI'POBBLIC KIICTKW» W3 apMaTyphbl. Tyﬂa I10CJIE CMCHBI
3aroHsJIn HaH60nee HOpOBI/ICTBIX, BCSAYCCKH CTpeMI/IBHII/IXCSI YKJIOHI/ITBCSI OT BBIITOJIHCHUA Sa)IaHI/II\/'I 6p1/1ra)11/1p03 BMCCTC C
pabourMy, U OHM TOMIJIMCH B HAX Ha COJIHIETIEKE B COPOKArpaayCHYIO JKapy, OXKUas CBOSH odepel JOJIOKUTh MHE H
Ha4YaJIbHUKY JIareps O IpruinHax HEBBIIIOJIHCHUS HOPMEI 34 CMCHY.

... Mens norom O6KOM MMapTHUU HAIPaBJIAJI K COCCAAM IJIsd 06M6Ha OIIBITOM. ...»

Kanaues Anamonuii Ueanosuy. Moit UepHoObUTb. Mocksa: DCKA, 2005. C. 64-65. - 205 c.; ISBN 5-206-00674-2.
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NMpeauncnoBue.

ITocne npunstus Konrpeccom CIIIA 3akona 06 oxpane Tpyna (1970 r.) (Occupational Safety and Health Act of
1970; Public Law 91-596), 0b1 yupexnéH HanmoHanmbHBIM HHCTUTYT oxpanbl Tpyaa (NIOSH). B coorBercTBHH C
3akoHom 1970 r., Konrpecc o0s3an MHCTUTYT (IPOBOAWTH HAay4HBIE HCCIIEAOBAHUS, U HA UX OCHOBE pa3padaThIBaTh)
peKOMeHIyeMble TpeOOBaHMs 110 OXpaHe Tpyaa (cmandapmul no oxpane mpyoa, ananoe CanlluH ¢ CCCP/P®); a Takxe
3HAYEHUs] MaKCUMAJIbHO AOIYCTHMBIX MPEIETIOB BO3ACHCTBUI BpEIHBIX XUMHUYECKHX BEIIECTB U (PU3MUYECKUX (DAKTOPOB
(IIAK u IIY) - Takux, 4TOOBI IPU BO3JCHCTBHH BPEAHBIX (DAKTOPOB Ha pabouMX B TEUCHHE BCEro TPYAOBOTO CTaxka (M
HE TPEBBIIICHUHN YKa3aHHBIX MPEJENIOB), HE MPOUCXOAWIO YXYALICHUS 3I0POBbs, CHIKEHUSI paboTOCIOCOOHOCTH, WM
COKpAILCHHS OKHIAEMOH MIPOIOJKUTEILHOCTH KU3HU.

(O6006mIas pe3ynbTaThl CBOMX W MHBIX HAYYHBIX MCCIICIOBAHUMN, TpeOOBAaHUS OXpaHBI TPYIa pa3HBIX OpTaHU3aITHi
B CHIA wu gpyrux crtpanax, WHCTUTYT paspabateiBaeT cBou) pexkomenmauuu (Criteria documents). B sthx
PEKOMEHIAIMAX TMPHUBOAUTCS HWHGPOPMAILMsl O BpPEAHOM IPOHM3BOJACTBEHHOM (aKTOpe; O KOJUYECTBE pPadOUMX,
TIOJIBEPTAIOIINXCS €T0 BO3JICHCTBUIO; TIOCIEACTBHISIX BO3EHCTBUS JUISL 3I0POBbS; METO/IaX 3alIUThI U X 3(P)EeKTUBHOCTH.
PaspabarsiBasi Takue Hay4YHO-00O0CHOBAHHBIC PEKOMEHIAIMK (Heobs3amenvhbie OJis 8bINOJHEHUS. PAOOMOOAMENAMU — C
ropududeckol  mouku 3penus), HWHCTUTYT mnepenaéT HEOOXOOUMYI0 WH(QOPMALMIO TOCYAApPCTBEHHBIM OpraHam,
OTBETCTBEHHBIM 32 Pa3pabOTKy HOPMATHUBHBIX TOKYMEHTOB (yoice 00sa3amenvHuIX O0iisi 8bINOIHEHUs. pabomooamenem —
ropududecku), YTIPaBICHAIO TI0 OXpaHe TPyla W YTIPaBICHUIO MO OXpaHe TpyAa MpH J00bIYe TOJIE3HBIX HCKOMAeMBIX
(Occupational Safety and Health Administration OSHA; u Mine Safety and Health Administration MSHA) B MunTpyna, a
TaKxke crenuanucraM B BY3ax, mpoMeinuieHHOCTH, Mpo¢)coro3am, OOIIECTBEHHBIM OpPraHM3alusiM, U OPYTUM JEOISIM,
KOTOpbIE HHTEPECYIOTCSI OXPAHOU Tpya.

Pexomenpanuu MHCTHUTYTA MO 3aIIUTE OT HArpeBaloLIero MUKPOKJIMMaTa ObUTH BIEpBBIE pazpadoTansl B 1972 1.,
U TiepecMOTpeHbl (nepBbiii pa3) B 1986 r. B Hactosmem nokymente (2016, BTOpoO#l mepecMOTp) YYTEHO OOJbIIOE
KOJINYECTBO HOBOW HaydyHOW MH(OpMAaLMU O BO3AEHCTBHM HAarpeBarOIIero MHUKPOKIMMAaTa. JTO II03BOJIMIO OOHOBHTH
UHQOpMAIHIO 0 3a00JIEBAEMOCTH M HECUACTHBIX CIydasX CO CMEPTEIbHBIM HCXOJIOM, PUCKE HETATUBHBIX MOCIEICTBHI
JUIL 30pOBbSA, (PU3MONOTMYECKOM BIHMSAHMUM MeEperpeBa, BIMSAHUM HOCKM OJEXIbl HA TEIMJIOOOMEH OpraHu3Ma H
OKpYy>Karolei cpelbl, peKOMEHIAINH 110 3aIUTE U MPOPHIAKTHKE yXYILIECHHUS 300POBBSI.

PaGoTa B yCIOBHSX HarpeBarolIero MHUKPOKIMMAaTa MOXET TPHUBECTH K HECYACTHBIM CIy4YasM, CMEpTH,
3a00JIeBaHMSIM; ¥ CHIKAET MTPOU3BOJUTEIBHOCT TPY/Aa. DTH OMACHOCTH MOTYT BO3HUKHYTh, KOTJa pabovne TPYAATCS B
YCIIOBUSIX IMOBBILICHHOM TeMIEpaTypbl W/WIM BO3ACHCTBHS TEIUIOBOTO H3IyYEHHs. YXYIIIEHHE 370POBbS, BBI3BAHHOE
IeperpeBoM, MOXKET BKJIIOYaTh B ce0sl TEIUIOBOM yAap, TEMJOBOE yTOMJIEHHWE, OOMOPOK IpHU IEperpeBe, TEIIOBhIE
CYJOPOTH, TEIJIOBYIO ChIIlb; WM Jia’ke cMepTh. Harpeparonuii MUKpOKIMMAT yBETHYMBAET PHUCK HECYACTHBIX CITy4aeB —
13-3a 3aI0TeBaHUs PYK; KOHACHCAIIMY BJIard HA CMOTPOBBIX CTEKIIAX 3alUTHHIX 04KOB (nneBbix yacteit CU30M); nz-3a
BBI3BAHHOTO UM I'OJIOBOKPYKEHUSI.

WHCcTUTYT HacTauBaeT Ha TOM, YTOObI pabOTOAATENH MCIIOIL30BATIM 3TOT JOKYMEHT, M PAacIpOCTPAHAIM €ro
cpean pabounx. Taxxkxe MHCTUTYT IpOCUT 00BbEMHEHHSI CIIELUATUCTOB U MPOQCOI03HBIE OpraHn3alui HHPOpMUPOBATH
CBOUX WJICHOB 00 OMAacHOCTH NpH paboTe B YCIOBHUAX HATPEBAIOLIETO MUKPOKIINMATA.

WMHCTUTYT TpU3HATEICH TEM JKCIepTaM, 3aWHTEPeCOBaHHBIM CTOPOHAM M OONIECTBEHHBIM OPraHH3aIlUsM, YbH
KOMMEHTapHH TIOMOTJIU TIOBBICUTH KAYE€CTBO HACTOSIIIETO JTIOKYMEHTA.

Jxon ['oBapa, nokrop MmeaunuHCcKuX Hayk (John Howard, MD), lupekrop NIOSH
LenTps! M0 NpodUIaKTUKE U CACPKUBAHUIO 3300JICBAaHUIA
(Centers for Disease Control and Prevention CDC)


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BE%D0%B1_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B8_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%BF%D1%80%D0%B8_%D0%B4%D0%BE%D0%B1%D1%8B%D1%87%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_(%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%A1%D0%A8%D0%90)

Pesrome.

Bo3zeiicTBue HarpeBarolero MUKpPOKIMMATa MOXET NPHBECTH K HECUYACTHBIM CIIydasiM, CMEPTH, M BBI3BATh
CHIDKCHHE TPOM3BOAMTENHLHOCTH TpyAa. [losTomy MHCTUTYT M3y4usl HOBYHO HAaydHYIO MH(POPMAILUIO O BO3IACHCTBHUH
HarpeBarolero MUKPOKJINMAaTa, ¥ MePecMOTpPEN CBOM PEKOMEHJAIMKU 10 3amuTe pabouux ot neperpesa Criferia for a
Recommended Standard: Occupational Exposure to Hot Environments [NIOSH 1986a]. Ilpempiaymmii mepecMoTp
pexomeHmanmii mpousomén B 1986 r. OgHako B mocieaHre ToApl (B TOM YHCIE MO BIMSHHEM padoOT MO YCTPAaHEHHIO
aBapuu Ha HeTsiHOH TaTdopme B Mekcukanckom 3anuse B 2010 r.) BO3HUKIN BOMPOCH 0 HEOOXOAUMOCTH MIEPECMOTpa
3TOTO JIOKyMEHTa ¢ y4&€TOM HOBOW HayuyHOW uH(popmanuu. Kpome TOro, €cTh CBHIETEILCTBA TOTO, YTO C BO3JICHCTBUEM
HarpeBaroiero MUKpOKINMaTa CTATKHBAIOTCS BCE OOIIbIe M 0OJbIlIe paOOTHUKOB (OCOOEHHO TeX, KTO TPYAUTCS OJIKe K
9KBATOPY W JKMBET B T'yCTOHACEIEHHBIX PETMOHAX) TAE OXHIAETCS POCT TEMIIEPaTyphl M3-3a TI00AIBHOTO TOTETUICHUS
[Lucas et al. 2014]. B mepecMOTpeHHOM AOKyMEHTE NpUBeIeHa HOBask HHPOPMALHS O (PHU3HOJIOTHIECKUX MMOCIEIACTBHAX
BO3/ICHCTBUSl HArpeBalolllero MUKPOKIMMaTa; OOHOBJIeHAa wWH(GopMauusi 00 HCCIeNOBaHUSAX, NPOBEAEHHBIX IO
3aTpOHYTHIM B JOKYMEHTE TeMaM (HampuMep, O BIMSHUHM yroTpebieHus kode); MHPoOpManus s TepecMoTpa
ompejencHus «TEIIoBoH ynap» (heat stroke) WM COOTBETCTBYIOIIMX CHMIITOMAax; M OOHOBJICHA WH(pOpMAIHI O
MOHHUTOPUHIE 32 (PU3MOJOTHYECKHM COCTOSHHEM PabOTHUKOB, CPEACTBAMH HHIMBHUIYaJbHOM 3alUTBl M OHEKIOMH,
KOTOPBIE MOT'YT UCIIOJIB30BaThHCS ISl COXPAaHEHHS 3I0POBBS pa0OTAIONINX B HATPEBAOIIEM MUKPOKIMMATE.

IeperpeB oprannzMa paOOTHHMKa MOXET HMPOM30HTH MpPU BO3AEHCTBUU HArPEBAIOIIETO MHUKPOKIMMATa M IPH
paboTe B MOMEIIEHWH, U TPH pabOTe BHE TMOMEIICHHWH, M Ja)Xe MpPU BBIMOJHEHUH TSDKENON (usndeckoil paboTHI.
BozneiictBue HarpeBalomero MHUKPOKIMMAaTra MOXET TNPUBECTH K HECYACTHBIM CIydasM W MpodecCHOHATBHBIM
3a00JIeBaHMsIM, BKJIFOUAsl TETUIOBOM ynap, TEIUIOBOE YTOMJIEHHE, OOMOPOKY IIpH IEperpeBe, TEIUIOBBIM CyIOpOTaM,
TEIUIOBOM chiu (heat stress, including heat stroke, heat exhaustion, heat syncope, heat cramps, heat rashes); unm naxe K
cmeptu. [leperpeB Takke CHOCOOCTBYET YBENIMYEHHUIO TpaBMaTh3Ma (M3-3a 3alOTEBAHUS MANbLEB; YXYALICHUS
MPO3pPAvHOCTH M3-32 KOHJIEHCAIIMY BJard Ha 3allUTHBIX OYKaX, TOJIOBOKPYKEHUS, YXYANICHHS CTIOCOOHOCTH JIOTHYECKH
MBICJIUTh W3-32 yXYJIIEHUS paboThl FOJOBHOTO Mo3ra). KacaHue HarpeThlX TOBEpXHOCTEH, BO3JICHCTBUE Mapa W OTHS
MOXET MPHUBECTH K 0’KOTaM M JAPYT'MM HETaTHBHBIM IOCIEACTBHSIM. Bo3nelcTBHIO HarpeBaromero MUKpOKINMAaTa MOTYT
MOJBEPraThCs T€, KTO pabOTaeT MOA OTKPBITHIM HEOOM; U pabOTaOLIHe B IIOMELICHUSX, HAIPUMEP — OKAPHUKH, TIEKaAPH,
(depMepsl, cTpouTenH, ropHopadoune (0COOEHHO Te, KTO TpPYIUTCS B KapbepaX Ha MOBEPXHOCTH), PaOOTHHKH,
BBIMOJTHSIOIINE PEMOHT KOTJIOB, U paboTarolIre Ha 3aBOJIaX.

B 2011 r. Uactutyr 1 OSHA omyOnukoBanu WHPOPMAIMOHHBIN OroiutereHb (infosheet) o mpobiemax co
3I0OpPOBhEM, BOZHHUKAIOIIMX TPH padOTe B HArpeBaroieM MUKpokimumare. lIpu ero coBMECTHOM CO3JaHWH HEKOTOpHIE
peKoMeHalu ObUTH OOHOBJICHBI (HANpPUMEp, OTHOCAIIMECS K MUTheBOMY pexkumy). Kpome Ttoro, Owbutu (Oosee)
TIIATENFHO OMpeAeNeHbl (DaKTOPBI, YBEINYMBAIOIINE PUCK YXYIIICHUS 310POBbS, M CUMITOMBI STOro yxXyauieHus. B
2013 r. UuctutyT omybnukoBan HeOomblryio (4 crpaHuisl) namsatky (Preventing Heat-related Illness or Death of
Outdoor Workers DHHS (NIOSH) Publication Number 2013-143 [NIOSH 2013]). PaboTarormiuie BHEe TOMEIEHHUI MOTYT
MOJBEPraThCsl MEepPerpeBy, Kak M3-3a BBHIMOJHEHUS TSDKENON Qu3nyeckoil paboThl, Tak U MPU BO3AEHCTBHU CO CTOPOHBI
OKpY>Karolen cpebl.

Paznensl qokyMeHTa, OTHOCSIIMECS K TEIUIOBOMY OallaHCy OpraHu3Ma, B OCHOBHOM OCTaJIMCh 0e3 M3MEHEeHUH (HO
OBUIO BHECEHO W3MEHEHHWE, OTHOCsIeecs K H30JIHPYIONIMM CBOMCTBAM OJEXKIBl — B COOTBETCTBHH C HOBBIMH
pexomernanmsamu MCO). [IpoBeaéHHble HEJABHO HCCIENOBAHMSA Jalld HOBYIO HH(POPMAIHIO 0 Onojorudeckux 3ddexrax
neperpeBa — BIMSHAA €r0 Ha [EHTPaJbHYI0 HEPBHYIO CHCTEMY, DPEryJlMpOBaHHE KPOBOOOpPAINICHHS, MEXaHHU3M
MOTOBBI/ICNICHUsI, OaJaHC BOABI M DIIEKTPOJUTA B OpraHW3Me, W BIMsHUE nuTaHus. [losBuiack HOBas WHGOpMAIHS O
(axTopax, YBEJIMYMBAIOUNIMX PUCK UIS 3AO0POBBS TPU BO3JCHCTBUHM Harpemaromiero Mmukpoxnunmara. (Hampumep)
uccnenosanue [Kenny et al. 2010] moxkaszamo, yTo y TeX, komy 3a 60, 3TOT pHCK Bblmle. bpumi mpoBeaeHbI
JTOTIOJTHUTENIbHBIE FICCIIEOBAHMS JJISl OIICHKH BIIHMSIHUSA 110JIa pAOOTHUKOB Ha TOTEPIO AJIEKTPOJINTA TPU MOTOBBIEICHUH;
Ha oOIlee MOTOBBIACICHUE BCETO Tela;, M BIMSAHWE OEPEMEHHOCTH Ha CHOCOOHOCTh TEPEHOCUTH BO3ACHCTBHE
HarpeBaromiero Mukpoknumara [Meyer et al. 1992; Navy Environmental Health Center 2007; Gagnon and Kenny 2011].
Tak xak B CIIIA n30bITOYHBINH BeC paOOTHUKOB U OEPEMEHHOCTD 3aTParuBarOT BcE OOBINE M OOJBITIE JTIOACH, TO TeIeph
9TO CTAaHOBHTCS CEPHhE3HOW TIpoOsieMOol Tpu cOEpekeHWH 370pOBBsI  pabounx. BoszmelicTBue HarpeBaromero
MHUKpPOKJIMMATa Ha JIIoAeH ¢ N30BITOYHBIM BECOM M Ha OEpEMEHHBIX CO3JaET MOBBIIICHHBIH PUCK YXYALICHUS 370POBBS
(o cpaBHEHHIO ¢ XynbIMH U He OepemeHHbIMU Jt0sIbMU) [ Henschel 1967; Chung and Pin 1996; Kenny et al. 2010]. Ha
PHCK YXY/IICHHS 370POBBS IIPU BO3JIEHCTBUH HArpeBaIOIero MUKPOKIMMATA TAKKE BIUSIOT APYrHe (GakToOpbl — NpUEM
HApKOTUYECKUX BEUICCTB W JIEKApCTB, BKIIIOYAs KOKaWH, aJKOTOJb, JIEKAPCTBEHHBIC MpenapaThl (MpHHUMaeMble MO
yKazaHWIO Bpada), M KodewH. JliuTensHOE BpeMs CUHTAIHM, 4YTO YIOTpeOiieHne Kode OKa3blBaeT HETaTUBHBIN
(MoueroHHBIH) 3¢ heKT, crmocoOCcTBYsT 00€3BOKUBAHUIO OPTaHW3Ma, U TEM CaMBbIM YBEJIMUYWBAas HArpy3Ky Ha CEpJedHO-
cocymuctyro cuctemy [Serafin 1996]. Ho Gonee mo3mHue HcclieI0BaHMs MTOKA3aJIH, YTO BIMSHUE YHOTpeOIeHus: Kode Ha
MEePEHOCHUMOCTh HarpeBalollero MUKpOKIMMaTa MOKET OBITh Topa3zio ciadee, 4eM 3To cuuTanock paHee [ Roti et al. 2006;

Armstrong et al. 2007a; Ely et al. 2011].
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Taxoke 3a mocieIHue TOABI U3MEHIUIOCH OIPEAeIIEHHE TOT0, YTO PACICHUBAThL TCIUIOBBIM yaapoM (heat stroke).
Tenmepp TemnoBeIM yraapoM cunTaioT (¢ CILIIA) wnM KiIacCHYeCcKUd TEIUIOBOM yaap, WIM K€ TEIUIOBOH yaap,
BO3HMKAIOLIM TP BBIMOJHEHNUH TOKEION (pruznveckoil paboThl (B MPON3BOICTBEHHBIX YCIOBHUSIX IOCIEAHEE CIIydaeTcs
yamie). Y 3TUX JBYX BHJOB TEIUIOBOTO yJAapa MOTYT OTJIMYAThCs MPU3HAKK (MHAWBUAyalbHBIE OCOOCHHOCTH paboyero,
HampuMep — BO3PACT U COCTOSIHHE 3/I0POBBE; XapaKTep BBINOJIHIEMOW paboOThl — cuasyas Win Tsokénas Quindeckas;
CUMITOMBI — HAJIMYUE WU OTCYTCTBUE moToBbIenenns) [DOD 2003]. Heo6xonumMo MpoBeCTH MOBTOPHBIE HHCTPYKTAXKH,
0CcOOEHHO B OTHOILLIEHWU CUMIITOMOB. MHorue paboune Obly (OIHO0YHO) IPOMHCTPYKTUPOBAHBI, YTO IO TEX MOp, IOKa
MOTOBBIJIENIEHUE HE TPEKPaTHIIOCh, PUCK TEIUIOBOTO yAapa Y HUX HEBBICOKHH.

Wudopmanus 06 M3MEpeHNH TEMJIOBOW Harpy3KH B OCHOBHOM OcTajach 0e3 m3MeHeHuil. Ho Obuta moGaBieHa
uHpopManusd O OMMETAIMYECKHX TEpMOMETpax, M ICHUXPOMETPUYECKOM auarpamMme. OTa AMarpaMMa HarjsiiHO
[IOKA3bIBAE€T B3aUMOCBA3b MEXIY TEMIEpPaTypoi, HM3MEPEHHOH «CyXHUM» TEPMOMETPOM; H3MEPEHHOH «BIa’KHBIMY
TEPMOMETPOM; OTHOCHTENBbHOW BIAXKHOCTBIO; JaBICHUEM MApOB BOIBL, M TEMIEpaTypoil ToUkH pockl. Takas nuarpamma
0cOOEHHO TOJNe3Ha ISl OLEHKH (TEIJIOBBIX) YCJIOBHH (paOoTbl), BBHIMOMHAEMOM B momeuieHusix. Kpome Ttoro, mis
BBIUMCIICHUSI HMHIEKCOB (TOKa3aTesieil) TemIoBOW Harpy3KH MO TIOKAa3aHHSAM METEOCTAaHIHUH MOTYT HCIOIB30BATHCS
COBpPEMEHHBIE KOMITBIOTEPHBIE POTPAMMBI 1 MAaTEMAaTHYECKHE MOJIEIIH.

(HeratuBHoe) BoO3meHCTBHE HArpeBaroOIEr0 MHUKPOKIMMAaTa MOXHO YMEHBUINTh, CHU3UB BHYTPCHHEE
(Merabonmueckoe, TMpH OOMEHE BeIIECTB) TEIUI0o00pa3oBaHWE B OpraHU3Me, W/WIM HW3MEHHB €ro TeriooOMeH ¢
OKpy’Karomel cpenoil 3a C4E€T KOHBEKIMH, W3My4YeHHs WIM HCIapeHus. B KOHTpoJupyeMbIX (IIpOM3BOACTBEHHBIX)
YCIIOBUSAX 5TH TPU BHUAA TeIUIONEpeaayd MOXKHO HM3MEHHTH, HWCIIONB3YS W3MEHEHHE BEHTHIISIMH, Mojady Oojee
XOJIOZHOTO OKpyXaromero (armocepHOro) BO3AyXa B BO3AYXOOXJaAWTENb, CHIDKCHHE TEMIEpaTypbl HMCTOYHHKOB
TEIUIOBOTO W3JIy4€HUs; SKPaHUPOBAHUE pPabOYMX; MCIOJIb30BAaHHE KOHIAWLMOHEPOB. sl 3amMThl OT YpEe3MEpHOro
neperpeBa TakKe MOXKHO OIPaHMYMBATH JUIMTEIBHOCTh HAXOXKICHHMS COTPYAHHKOB B YCIOBMSIX HarpeBalolIero
MHUKpPOKJINMaTa (paciucaHue pexxuma paboTa/oTablX; YMEHbLICHHE BHYTPEHHET0 (MeTab0IM4ecKOro) Temioo0pa3oBaHus
B OpraHM3M€; TIOBBIIIEHWE BBIHOCIMBOCTM OpraHM3Ma IPU  BO3ICHCTBMM  HAarpeBaloOIIEro  MUKPOKIMMAaTa
(axxmumatruzarus). XOoTs OOJBIIMHCTBO 3J0POBBIX PAa0OYMX MOTYT aKKIMMAaTH3HPOBAThCI K HArpeBalolieMy
MHUKpPOKJIUMATy B TE€UYEHHE KaKOro-TO MEpPHOAa BPEMEHH, HEKOTOpbIE paboune MOTYT COXPaHHUTh CBOIO HECIOCOOHOCTH
NEPEHOCUTh TAaKOE€ HETaTHBHOE BO3JECHCTBHE. DTa HECIOCOOHOCTH MOXKET OBITH CBSI3aHA CO MHOTHUMHU (aKTOpamu; U JJist
OTIPEICIICHISI ATOIH OCOOEHHOCTH OpPTaHU3Ma y KOHKPETHOTO pabodero MOXHO HCIIOIh30BaTh IMTPOBEPKY (OCOOEHHO TOCTE
CIIy4aeB «TEIUIOBOTO YTOMJICHHS» WM TEIJIOBOTO YAapa, CIYYMBLICTOCS MpPU BBIIOJHEHHH TOKENON (u3nveckon
pabotsl) [Moran et al. 2007]. [{ns cOepexeHus 3M0poBbs pabOUNX MOXKET AOMOIHUTEIHHO HCIIOIB30BaThCS: pa3padoTka
OpOrpaMMbl  MPEAYNPEXKACHUS IPU BO3IACHCTBUM HArpeBalOLIETO0 MUKPOKIMMAaTa, W HCIIOJIB30BaHHUE CPEACTB
uHAuBHayanbHON 3amuTsl (CU3) oT meperpeBa (¢ MCKYCCTBEHHBIM OXJIAXKIACHHEM) M CHEIOACKIb! (C OXJaXKICHUEM C
MOMOIIBI0O TIPOTOYHOM BOJBI; C IIOMOIIbIO TOJAaYM BO3yXa; OXJIAXKJAIOUIME JKWIETHl M 3JEMEHTHl OCKIbI,
o0ecreunBaroIe HCIapUTEIbHOE 0XJIaXIEHHUE TI0CIIE IPEIBAPUTEIHLHOTO YBIAKHEHHS).

PaGoTomarenyu noyKHBI pa3paboTaTh U BRIIOIHATH IPOrPpaMMy MEIULIMHCKOIO MOHUTOPUHTA, HAIIPABICHHYIO Ha
NpeAOoTBpallleHHE HETaTUBHBIX UCXOA0B U BBISIBICHHE PAHHUX MPU3HAKOB (CHMIITOMOB), KOTOPBIE MOTYT MOSBISATHCS MPU
pasBUTHM 3a00JIeBaHNHM, BO3HUKAIOIIMX NPH BO3ACHCTBHUHM HArpeBaIOLIETO MHUKpOKiIWMara. Takas mporpamMma JOJDKHA
BKIIFOYaTh B ce0s Kak MpeIBapHUTEIbHBIE, TaK W TMEPUOINYECKHE MEIUIMHCKHE OCMOTPHI, W IIaH HAOMIOJNCHHS 3a
COCTOSTHHEM PabOYUX BO BpeMs pabOTHI

Baxno, uyTo0b1 paboTomaTenu obecreuniny MpoBeIeHHE WHCTPYKTaXEH MO OXpaHe Tpyda 0 Havaja paboTH B
YCIIOBUSIX HArPEBAIOILEr0 MUKPOKJIMMATA - KaK AJIsl pabo4MX, TaK U IJIs1 PyKOBOAMTENICH HIDKHETo 3BeHa (OpuUragupoB u
T.11.). Takol MHCTPYKTaX JOJDKEH BKIOYATh B ceOs MH(OpMalMio 0 CHMIITOMAaxX YXYAIICHHS 340POBbs, BHI3BAHHOTO
MeperpeBoM; PeKOMEHIALNHU MO MPaBWIBHOMY MTUTHEBOMY PEXUMY (Hampumep — nUTh 1 crakaH Boabl (8§ oz. - 8 orcudkux
VHYyuil, ~236 M) WIA KaKOTO-TO HamuTKa Kaxaple 15-20 MUHYT); MpaBwia yXoa W WCIONH30BAHUS TEIUTO3AIIUTHON
cnenonexasl 1 CU3; BnusiHME pa3nUYHBIX JOINOJHUTENBHBIX (AaKTOpPOB (YmoTpeOleHHe aJIKOrojsi, HapKOTUKOB U
JeKapcTB; OEPEMEHHOCTh U T.II.) Ha CIIOCOOHOCTH MEPEHOCHTH BO3/ACHCTBHE HArpeBalOlIero MUKPOKIMMATa; BaXHOCTb
MOCTETIEHHOTO MPUBBIKAHUS K OTHM YCIOBHAM (aKKIMMaTH3auus); MHPOPMHPOBAHHE O CHMITOMax (yXyAILICHHS
30pPOBBS); U OKa3aHUe IepBoi momou. Kpome Toro, pykoBOANTENSIM HY>KHO OOBACHUTD, KaK CICIUTH 32 COOOIIEHUSIMHU
0 MPOTHO3aX TMOTOBI.

(ITpu pas3paboTke 3TOro) AOKyMEHTa OBLIM TMOBTOPHO H3ydeHBI (pa3paOOTaHHBIE paHEE) PEKOMEHIyeMBbIC
Hnctutytom 3Hauenus Ilpenensno-Honyctumeix Yposueit (IIY, Recommended Alert Limits, RALs; u Recommended
Exposure Limits, RELs). Okazanoce, 4To pa3zpabotannsie panee I1[Y ams He akKIMMaTH3MPOBAaHHBIX padouux (Odanree 6
mexcme oHu 6yoym Hazvieamovcs I/[Vua - npum.); u [1J1Y nns akkmmMaTu3upoBaHHBIX pabounx (daree 6 mexcme oHu
6yoym naseieamvcs I[/[Ya - npum ) — o0ecrieunBalOT HEOOXOAUMBIN YPOBEHD 3aIIUTHI A OONBIIMHCTBA pabounx. He
ObUIO HalIeHO HUKaKoW MH(OpManKu, KOTOPYIO MOKHO OBIJIO OBI B3ATh 3a OCHOBY IPH IEPECMOTPE 3TUX 3HAUYCHHHA. Y
OONBIIMHCTBA 3[IOPOBBIX pabouuX, IOABEPralOIIMXCS BO3JACHCTBUIO HArpeBaloOMIET0 MHUKpPOKIMMaTa W / WIH
BBIMOJTHSIOINX (pr3nveckyro paboTy, Ipu BO3ACHCTBUM HarpeBaroliero Mukpokiumara, MenbiieM [1/I1YHa u [1/]Va - ne
POU30MAET yXyAIIEHUS 310POBbSI.



Pexomenmyemsbie 3aauenus [11Y, pazpaboTanubie sl MPUMEHEHUS TP OICHKE BO3JCHCTBHUS IO TEMITepaType,
U3MEpSAEMON TEPMOMETPOM C «BIAXHBIM» UYYBCTBUTEIBHBIM SJIEMEHTOM, CXOXH CO 3HAYCHUSIMU, MPEIaracMbIMU
Vnpasneanem 1o oxpaHe Tpyaa (OSHA), Accoumanueil aMepuKaHCKMX TIOCYAapCTBEHHBIX HPOMBIIUICHHBIX
rurueanctoB (ACGIH), AmepukaHckoil accormuanueid mo npomsinuieHHOHW rurueHe (AIHA), nm MexmyHaponHoi
opranuzanueit mo crangaprusaiuu (MCO). Takxke 1)1 OICHKH BO3ACHCTBUS HAIPEBAIOIICT0 MUKPOKIMMATa Ha pabounx
Hayvaj npuoOperaTs MpHU3HAHYE YHUBEPCAIbHBIN TeMIlepaTypHbIi uHaeke Mukpoknumata (Universal Thermal Climate
Index, UTCI), pazpabotannsriii B 2009 . [Blazejczyk et al. 2013].

[Ipu peuensupoBanuu 3roro qokymeHnta (¢ 2014 r.) ObUTH BBICKa3aHBI OMACCHUS B CBSI3U C TEM, YTO HAyYHBIX
JAHHBIX A1 000cHOBaHMA (pa3paboTaHHBIX) MHCTUTYTOM MaKCHMallbHO-AOIMYCTUMBIX KPAaTKOBPEMEHHBIX MPEAebHBIX
3HaueHuH (ceiling limits) aKKJIMMAaTU3UPOBAHHBIX U HE aKKIMMAaTU3WPOBAaHHBIX PabO4YNX HeJocTaToYHO. OIHAKO MHOTHE
aKKIIMMaTH3UPOBAaHHBIE pa0dOYre KUBYT U pabOTAIOT IIPU TEMIIepaType, MPEBHIIAONIEH 3TH TpeebHbIe 3HaYeHn — 03
KaKdX-TO HEraTUBHBIX TMOCIEACTBHNA JUId 3A0poBbs. llocimemyromiee oOCYXIeHHE HAYYHOTO OOOCHOBAaHHS 3THX
MaKCHMAaJIbHO-JIOIYCTHMBIX KPATKOBPEMEHHBIX 3HAYCHHUI TTOOYTUII0 HCKITIOYUTh UX U3 IOKYMEHTA.

XoT4 poBeIEHHBIE HAyYHBIE MCCIIEIOBAHMS Al JOCTATOYHO MHOTO HOBOW MH(OPMAILIUHU MTOCIIE MPEIBITyIIEro
MepecMoTpa TOKyMEHTa, HO OHHU JIajli OTBETH HE HA BCE BOIPOCHL, U HEOOXOIMMOCTh B IIPOBEACHUH JOTOIHUTEIHHBIX
WCCIIEZIOBAaHUAX COXpaHmIach. [loSBMIMCE 1B HOBBIE OONACTH (U1 TAaKUX HMCCIIEOBAHHI), KOTOPhIE MOTYT PacTH: 3TO
BIIMSIHHE HA pa0OYNX U3MEHEHHS KIIMMaTa; U TO, KaK BO3/ICHCTBHE HAIPEBAIOIIETO MUKPOKIIMMATa OKa3bIBaeT BIUSHIE Ha
3/I0pOBbE pabOYMX MPHU COYETAHHOM BO3JCHCTBUU TOKCHYHBIX XMMHMYECKHX BelIecTB. | T06arbHOE M3MEHEHHE KiInMaTa
MOJKET TOBJIMATh Ha CTENEHb BO3JCHCTBHA HAarpeBarolllero MUKpPOKJINMaTa Ha pabodux (Ha cepbE3HOCTh MOCIEICTBUI
BO3JICMCTBYS; HA YACTOTY CIy4YaeB YXYAIICHHS 3I0POBBS M Ha pacIpelleieHne 3TUX CIydaeB), HO HEM3BECTHO, B KaKOW
creneHn ckaxkercs 31o BiusHue [Schulte and Chun 2009; Schulte et al. 2015]. TOKCHKOIOTHYECKHE HCCICIOBAHUS
MOKa3aJH, 9YTO paboTa B yCIOBUSX HATPEBAIOIIETO MUKPOKIMMATA MOKET BIUSATH HA MOCTYIUICHHE XMMUYECKUX BEIIECTB
B opranu3M. bosbmmHCTBO HH(OpMALKK 1O 3TOW TeMe OBUIO MOTYYEHO MPH MIPOBEAECHUH YKCIIEPUMEHTOB Ha KHUBOTHBIX;
¥ TI03TOMY HEOOXOJMMO JIy4Ille Y3HaTh MEXaHW3M H POJIb MUKPOKJIMMATAa MPH BO3ACUCTBHU XMMHYECKHX BEIIECTB Ha
3nopoBbe Jrozeit [Gordon 2003; Gordon and Leon 2005]. Ilo mepe m3MeHeHHs KiIuMaTa IMOTPEOHOCTh B TaKOH
uHdopmaru OyaeT Bozpactats [Leon 2008].

B sToT mepecMOTpeHHBIH JOKYMEHT, ITOMHMO HOBOW Hay4yHOW WH(OpMAIMH, JOOAaBJIEHBI JOTOIHUTEIBHEIC
pecypchl uisi OoOy4deHUS W TPEHHPOBKH paboumx u paboromareneil. B mpumoxennn B mpuBoasTcs cBeaeHus 00
WCIIOJIb30BAHMM JAHMarpaMM IBETa MOYHM, caMa JharpamMma, W JONOJIHUTENbHas WHpopManus. B mpunoxennn C
npuBoAsTcs 3HadeHns Muaekca temnepatypsl Meteocmyx0sl CIIA, a Takke MoauduIupoBaHHBIE (COOTBETCTBYOIINE
3HAYeHHUSM OTOTO HHJIEKCA) YPOBHU PHUCKA W MEPONPHUATHS 1O COEpEeKEHHIO 370pOBbsS Pabouyux, pazpaboTaHHEIE
Yupasnenuem no oxpane Tpyaa (OSHA).

HHCcTUTYyT pexoMenayeT paboromaTensiM pa3padoTaTh M BBIIOIHITH MEPOIPHUATHS Ui cOepeKeHUs 310pOBbs
paboumnX, MOABEPTAIOIINXCS BO3MEHCTBHIO HAIPEBAIOIIET0 MUKPOKIIMMATa ([lpumeuanue: Mncmuniym opuduiecku He umeem
npaea mpebogams 3mo om pabomooamernet, U KOHMPOIUPOBANMb GbINOIHEeHUe UMU maxkux mpebosanui. Ilpaso paspabamuvieams
IOpM()M‘léCKM obsizamenvhvie 0151 6bINOJIHEHUS mp€606aHM}Z, U KOHmpoJauposamsv UX 6blNnOJIHEHUue, ecnb )y anasﬂeimﬂ no oxpaxne
mpyoa,; a smo ynpaeienue (OSHA) ucnonvzyem Hayuno-obocrhosantvle pexomenoayuu Uncmumyma npu papabomke mpebosanuil.
A OSHA maxue mpebosanus noka He npunsi — 6oobwe. Ynpaenenue npamo npeoynpedxcoaem pabomooamens, 4mo KOHKDemubix
mve606aHu12 no_3awume Da60'~lux om _Haecpeearnuieco MUKpoxKiumama Heni;, U 4mo omcymcmeue mpe606anu12 - He cHumaem ¢C

pabomodamens (00uvio) OmeemcmeeHHOCHb 3d_cO30anue De30NACHbIX U 2USUCHUYHBIX VCI08ULL mpyod 0s_ecex pabomuukos. 11o

Mmedobenedosanuio u no obecnedenuio pabomHuxos npucooHol ONA NUMbCca 6000l — 3aKomul ecmb.). Pabotomarens 00s3aH
MPEeIOTBPATHTh COYETAaHHOE BO3ACWCTBHE HArpeBaloOlIer0 MHUKPOKIMMAaTa W BHYTPEHHETro (MeTaboINYecKoro)
TETI000pa30BaHuUs Ha aKKIIMMATH3UPOBAHHBIX U HE aKKIMMAaTH3UPOBAHHBIX pab0UnX, MPEBHIIIAOIIEE COOTBETCTBYOIINE
snauenust [11YuHa u [IAYa (applicable RALs/RELs), xotopsle npuBoasatcs Ha ¢ur. 8-1 u 8-2. Paboromatens o00s13aH
clneauTh 3a  (METEOpOJIOTHYECKMMH)  YCIOBHSMH  palOOThI; ¥  YYHTHIBaTh BHYTpeHHee (MeTa0onMdeckoe)
TerI000pa3oBaHue (TO €CTh — Kakas padoTa BBITOHACTCS, JIETKAs, CPEIHEH TSHKECTH, WIH TskENas). B 3aBUCUMOCTH OT
YPOBHS pHCKa, i COEpPEeKEeHHS 3I0POBBbS pabOYMX MOXKET IOTPeOOBaThCS TPOBEACHHE MEINKO-CaHUTaPHBIX
MEPOTIPHUATHI; UCTIONIb30BaHKE 3aUTHON crienoexxasl 1 CU3. [Ipu HeoOX0AMMOCTH BBIMOIHEHHST paOOTHI B yCIOBHUSX
HarpeBarollero MUKPOKIMMAaTa, PEKOMEHAYETCSl MpOBEeAeHHEe MeN00CIeOBaHMI W MOHUTOPHHT (HHU3HOIOTHUYECKOTO
cocrostHuA pabounx. PaboTomateny, pyKOBOAUTEIN HIDKHETO 3BEHA, W pabouue, TOJDKHBI MIPOUTH OOy4YeHHE IS TOTO,
9TOOBl OHHM (XOPOILO) 3HAIM: CHUMITOMBI MPO(PECCHOHATLHO-00YCIOBICHHBIX 3a00JICBaHMM, PA3BUBAIOLIUXCS IIPU
BO3JICHICTBUM HArpeBalOIEro MHKPOKJINMATA; NPaBUIBHBIA IHTHEBOM pPEXUM; OOECIEUUTh YXOA 3a 3allUTHOMN
cnenoaexaor u CHU3 ot meperpeBa (M WX MpaBHIBHOE, CBOEBPEMEHHOE NPHMEHEHUE); BIHUSHUE Pa3HBIX ()aKTOPOB Ha
CMOCOOHOCTh TIEPEHOCHUTH BO3ICWCTBIE HArpeBaIOIIEro MUKPOKIMMaTa (YnoTpeOJieHHEe aKoroisi i HapKOTHKOB, MPHEM
JIeKapcTB, OEpPEeMEHHOCTh W Jp.); BAXKHOCTh TIIOCTENICHHOTO MPUBBIKAHUS (aKKIMMATH3alMK); HEO0OXOIUMOCTD
CBOEBPEMEHHO COOOIIATh O MOSBICHUN CUMIITOMOB YXYAIICHHS 3/I0POBBS; OKa3aHHUE TIEPBOI ITOMOIITH.

[Ipu mpuéme Ha pabOTy HOBBIX COTPYTHHKOB, W TPH BO3BPAIIEHHH W3 OTITyCKa (IIOCIE TEepEephIBa) OMBITHBIX
COTPYAHUKOB, paboToaarenb 00s13aH (pa3padoTaTh U BBIOIHSTH) TUIaH MMOCTENICHHOTO MPUBBIKAHUS, aKKJIIMMaTu3anuu. B
MIPOTHUBHOM CITyyae, HEZJOCTAaTOYHOE MPUBBIKAHNE K BO3JCHCTBHUIO HArpEBAIOIIETO MUKPOKINMAaTa MOXKET CTaTh INIABHOM
MPUYMHON pa3BUTHS TPO(ECCHOHATHHO OOYCIOBICHHBIX 3a00JIeBaHWH M HECYACTHBIX CIy4aeB CO CMEPTEIbHBIM
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nucxoqoM. MHCTHTYT pekomMeHayeT paboTomaTeinsiM obecriednuTs pabournx MATHEBOH BOOM (¢ TeMiiepaTypoit Hike 15°C /
59°F) mobnu3octu OT pabodero Mecra, U MOOUIPATH UX MUThH €€, B COOTBETCTBUU C MPABUIBHBIM MUTHEBBIM PEKHMOM.
ITpu paboTe B yCIIOBHSX HarpeBarolIero MUKPOKIMMAaTa MEHee 2 YacoB, M BBIIOJIHEHHU (PU3UUECKON padOTHl cpeaHei
TsSOKeCTH, (HY’KHO) BBINMBATh | cTakaH BOABI Kaxasle 15-20 muHYT. A Tpu paboTe B 3THX YCIOBUSAX (TPUBOIAIINX K
MOTOBBIJICICHHIO) B TEYEHHE MHOTMX YacoB CJeAyeT NHTh CIEUUalbHbIE CIIOPTUBHBIE HAIUTKH, COJAEpIKallye
cOaaHCUPOBaHHOE KOJHUYECTBO HIIEKTPOJIUTOB (TEPAEMBIX OPraHM3MOM TIpH MOTOBBLAENEeHUH). Kpome TorO,
paboTronaTesns 00s3aH pa3paboTaTh U 00ECTICUNUTH BBHINOJHEHUE PeXUMa TpyJa U OTAbIXa (B YCIOBHSAX HE HArpPEBAIOLIETO
MHUKpPOKJIMMaTa — TMOMENICHUSI ¢ KOHJUIIMOHEPOM; WIM B TEHH) U1 OTAbIXa pabouymMx W AJs yAAICHHs W3 OpraHu3Ma
M3JIMIIHETO TEIUIa, HAKOMHUBIIETOCS BO BpeMsl Mepuoja padoThl. DTH MEpOIpPUATHs IMpeJHa3HAUYCHBI AN cOepesKeHHs
30pPOBbS pabOTAOLIMX B YCIOBUSIX HATPEBAIOIIEr0 MUKPOKIMMATa Ha Pa3jInYHbIX pabounX MecTax.



CoKpalleHus.

Ab - Area, Body Surface — nnomaab NOBEPXHOCTH TEJA;

Apu - Area, DuBois — miomaas NOBEPXHOCTH TeJa, Berauciusemas 1o Gopmyie Jrobya: Ap, = 0,007184 x M*¥25 x H*25
rne M — Bec (kr), H — poct (B cm);

Ar - Area, Effective Radiating — munomans MOBEpXHOCTH TeNa, KOTOpas y4acTBYET B TETUNIOOOMEHE C OKPYKArOIIUMHU
MpeaIMeTaMH 3a CUET U3NIydeHus (M2);

As - Area, Solar Radiation — nnomab MPOEKIIUYU TeJa, NEPICHANKYIIPHAs HAPABJICHUIO HAa COJHIE (M2);

AW - Area, Wetted — utomaap MOBEPXHOCTH KOXH, YBIAKXHEHHOH (ITOTOM);

AW/SWAp, X 100 - Wettedness, Percent of Skin — nonst (%) K0H, IIOKPBITas IIOTOM;

ACGIH - American Conference of Governmental Industrial Hygienists - AMepHKaHCKas acCOIMALNS TOCYAapPCTBEHHbIX
[IPOMBIIUICHHBIX THTHCHHUCTOB, OOBCIUHSACT TUTHEHUCTOB W IIIOJICH, pa0OTAarOMUX B MPOMBIIUICHHOCTH - TE€X, Ybs
JIeSITeTFHOCTD CBSI3aHa ¢ MPO(HUIAKTHKON TIpodecCHOHATFHBIX 3a00IeBaHN;

ACSM - American College of Sports Medicine — AMEpUKaHCKUI KOJUICIDK CIOPTUBHON MEIUIIUHBL;

ADH - Antidiuretic Hormone - aHTUIMyPETHYECKUA TOPMOH, Ba30IPECCHH. DTOT TOPMOH PETYJIUPYET KOJIUIECTBO BOIBI
B Telle, MOBKIIIAs P HEOOXOTMMOCTH KOHIIEHTPAITUIO MOYH;

AIHA - American Industrial Hvgiene Association — Acconmanus aMepUKaHCKUX TPOMBINUICHHBIX TUTHEHHUCTOB,
HEKOMMepUecKast (0OIEeCTBEHHAs) OpraHu3alius, o0beauHstomas cnenuanuctoB (uz CILIA u opyeux cmpan) B 00nacTsIX
OXpaHbl Tpyna, TEXHUKH 0e30MMacHOCTH, TOKCUKOJIOTHHA W JIPYTHX, CBA3AHHBIX C OOecIiedYeHHeM 3amuThl pabouux OT
BPEIHBIX W/HIN OMACHBIX IPOU3BOICTBEHHBIX ()aKTOPOB;

ATP - Adenosine Triphosphate - anenozuntrpudocdar, yHUBEpcalbHbI UCTOYHUK SHEPIHU AJISL BCEX OMOXMMUYECKUX
MPOLIECCOB B OPTraHU3Me;

BLS - Bureau of Labor Statistics — Otnen cratuctukn B Munncrepctse Tpyna CIIA; coGupaer, obpadatsiBaer,
aHaNM3UPYeT U MyOIUKyeT HHPOPMAIIUIO TT0 SKOHOMHYECKHM BOIIPOCAM; BOTIPOCAM 3aHSITOCTH H JIp.;

BMI - Body Mass Index — AHAEKC MacChl Tella, KOCBEHHBIN MMOKAa3aTellb, KOTOPBI MOXKET HCIIOJIB30BaThCS IS OLCHKU
HAIMYKs U30BITOUHON Macchl. Beruucisercs no popmyne: BMI =M / H? rae M — Bec (kr), H — pocr (B MeTpax);

bpm - Beats Per Minute — 4actoTa cepJeYHbIX COKpaIlEHU, yapOB B MUHYTY;

BUN - Blood Urea Nitrogen — copepaHre a30Ta MOYEBHHBI B KpOBH, B HOpMe OT 6 10 20 mr moueBuHbl Ha 100 mn
KPOBH;

°C - Degrees Celsius — rpanycol llenncus; mepecu€t remnepatyp: T (C) =[ T(F)-32 ] x5/ 9, nnu oHnaiH.

C — Convection — KOHBEKIINS;

Cal/OSHA - California OSHA — otnenenue Ynpasienus no oxpatne tpyna (OSHA) B Kanugopuuu;

CDC - Centers for Disease Control and Prevention — LIeHTpEI 10 mpodUIAKTUKE W CHEPKUBAHUIO 3a00JcBaHUN (B
MuHHCTEPCTBE 3APaBOOXPAHEHUS M COIUATBHBIX CIry k0 CIIIA);

CET - Corrected Effective Temperature - okazarenb TeMIEPaTyphl, YIUTHIBAIOIIUN BIaXXHOCTh U CKOPOCTbH JBMIKCHUS
Bo3ayxa. ns yuéra Temsionepeaadn 3a cYET MITyUSHHS MOXKET ONPEACISITHECS HE ¢ IOMOLIBI0 TEPMOMETpA € BIIAYKHBIM
YYBCTBHUTEIBHBIM 3JIEMEHTOM, & C TOMOIIHIO TEPMOMETPA C 3a4ePHEHBIM UyBCTBUTEIIHHBIM DJIEMEHTOM.

CK - Creatine Kinase - KpeaTHHKHHA3a, (epMEHT, KOTOPBIA pacxoyeTcss OPraHU3MOM IPH TOBBIIICHHBIX (DU3UYECKUX
Harpys3Kax;

CNS - Central Nervous System — IeHTpallbHasi HEPBHASI CUCTEMA;

CPK - Creatine Phosphokinase - dhepMeHT, KOTOPBI pacXomyeTcsi OpraHU3MOM IPH TOBBIIICHHBIX (UIUUECKUX
Harpyskax;

CO - Cardiac Output — 00BEM KpPOBH, POKAUYNBAEMBIA cepAneM (KOHKpPETHee, MPaBbIM HIIH JIEBBIM KEITyJT0YKOM) 32
€JIMHUILY BPEMEHH;

CSF - Cerebrospinal Fluid — cntiHOMO3roBasi >KMJIKOCTb;

DIC - Disseminated Intravascular Coagulation - ABC-cuHAPOM (JHCCEMHUHUPOBAHHOE BHYTPUCOCYHCTOE CBEPTHIBAHHE,
Koaryionarus morpeOieHns, TpoMOoreMopparndeckuii CHHIPOM) — HapyIIeHHas CBEPTHIBAEMOCTb KPOBH IO MPHYUHE
MaCCHBHOTO OCBOOOX/ICHHS U3 TKAHEH TPOMOOIIACTUIECKUX BEIICCTB;

DOD - Department of Defense — MunucrepctBo o6oponst (CIIA);

-E - Evaporative Heat Loss — 3T0 menioomoaua 3a CU€T ucnapenus,

E — Evaporation — ucriapeHue;

ECG — Electrocardiogram — anextpoxapauorpamma (OKI');

Emax - Maximum Water Uptake - MakcuManbHasi CKOPOCTb, C KOTOPOH Biara (HampuMmep - MOT) MOXXET UCHapsThCs B
OKPY KaroIuil BO3yX MPH UMEIOIINXCSA METEOYCIOBUAX (TeMmeparypa u ap.), Kr/yac, uav Bt/m2;

Ereq - Amount of Sweat Evaporated to Maintain Body Heat Balance — xomu4ecTBO TOTa, KOTOPOE JOIKHO
(TeopeTH4ecKr) MCHApUTHCS AJsl TOTO, YTOOBI 00ECIIEUNUTh TaKyl0 OT/Aady TeIlla B OKpYXKarollee MPOCTPAHCTBO, YTOOBI
OpraHu3M COXPaHsUI TIOCTOSHHYIO TeMIieparypy (He meperpeBacs);



https://en.wikipedia.org/wiki/American_College_of_Sports_Medicine
https://en.wikipedia.org/wiki/Electrocardiography
https://en.wikipedia.org/wiki/Evaporation
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
https://en.wikipedia.org/wiki/Heat_transfer#Evaporative_cooling
https://en.wikipedia.org/wiki/Disseminated_intravascular_coagulation
https://en.wikipedia.org/wiki/Cerebrospinal_fluid
https://en.wikipedia.org/wiki/Cardiac_output
https://en.wikipedia.org/wiki/Creatine_kinase
https://en.wikipedia.org/wiki/Creatine_kinase
https://www.mindat.org/glossary/corrected_effective_temperature
https://en.wikipedia.org/wiki/California_Occupational_Safety_and_Health_Administration
https://en.wikipedia.org/wiki/Convection
https://en.wikipedia.org/wiki/Celsius
https://en.wikipedia.org/wiki/Blood_urea_nitrogen
https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Body_mass_index
https://en.wikipedia.org/wiki/Bureau_of_Labor_Statistics
https://en.wikipedia.org/wiki/Adenosine_triphosphate
https://en.wikipedia.org/wiki/American_Industrial_Hygiene_Association
https://en.wikipedia.org/wiki/Vasopressin
https://en.wikipedia.org/wiki/American_Conference_of_Governmental_Industrial_Hygienists
https://en.wikipedia.org/wiki/Body_surface_area
https://en.wikipedia.org/wiki/Body_surface_area
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B4%D0%B8%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D1%8B_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%94%D0%92%D0%A1-%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D0%BD%D0%BD%D0%BE%D0%BC%D0%BE%D0%B7%D0%B3%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%B0%D1%82%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D1%8B_%D0%BF%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8E_%D0%B8_%D0%BF%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9_%D0%A1%D0%A8%D0%90
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_(%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%A1%D0%A8%D0%90)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
https://en.wikipedia.org/wiki/Convection
http://2mb.ru/konverter/temperatura/
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B5%D0%BA%D1%81_%D0%BC%D0%B0%D1%81%D1%81%D1%8B_%D1%82%D0%B5%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%BE%D0%B7%D0%B8%D0%BD%D1%82%D1%80%D0%B8%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B4%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%86%D0%B8%D1%8F_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%B3%D0%B8%D0%B3%D0%B8%D0%B5%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%86%D0%B8%D1%8F_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%B3%D0%B8%D0%B3%D0%B8%D0%B5%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%B2

EHE - Extreme Heat Event, (¢ oannom cnyyae ~ Heat wave) - Tiepuooji aHOMAJIbHO BBEICOKOW TeMIIepaTyphl BO3TyXa
(:xapel), co3maromas yrpo3y I )KHU3HU U 310POBbS JIIOJCH;

EMS — Emergency Medical Services — na3Banune «ckopoii momoinu» B CIIIA;

ET - Effective Temperature - KOMIUICKCHBIH TOKa3aTellb (yYUTHIBAIOIIMA TEMIIEpaTypy BO3AyXa, €ro BIKHOCTh U
CKOPOCTh JIBHKEHHS ), TO3BOJISIFOIINIA OLIEHUTh CYOBEKTHBHOE OIYIIEHUE YeTIOBEKa (TETI0/X0I0IHO);

°F - Degrees Fahrenheit — rpamycel ®apenreiira; nmepeBoa: Temneparypa [rpaa. Llemscus] = (5 /9 ) x (Temmeparypa
[rpan. ®@apenreiita] — 32); Temmeparypa [rpan. @apenreiita] = 32 + (9 /5 ) % (Temneparypa [rpaxa. Llenbcus)); umu
OHJIalH;

Fel - Reduction Factor for Heat Exchange due to Clothing — monpaBo4HbIi KO3(QHUIUECHT, UCIIONL3YyEMBIH A y4ETa
YMEHBIIIEHN TEIUI000MEHa MEX/Ty TeJIOM Padodero v OKPYIKArOIIeH Cpeoi 13-3a BIUSHUS OICKIBI;

g — Gram —rpamm (1/1000 kr);

GI — Gastrointestinal — xenyq04HO-KUIICYHBIIA;

h — Hour — gac;

H - Body Heat Content — KOTUYECTBO TEIJIOBOW YHEPTUH, HAKOTUICHHOE TEJIOM paOOTHHKA;

he - Convective Heat Transfer Coefficient — xo3pduiireHT TeriooOMeHa 3a c4éT KOHBEKIINY;

he - Evaporative Heat Transfer Coefficient — k03huMeHT TerioooMeHa 3a CUET HCIapeHHUS;

hr — Radiative Heat Transfer Coefficient - k03pbUIMEHT TETNTIOOOMEHA 32 CYET U3ITYUCHHUS,

hr+c¢ - Radiative + Convective Heat Transfer Coefficient — (cymmaphbiil) ko3dduiueHT TtermiooOMeHa 3a Cu€T
KOHBEKIIMH H 33 CUET U3ITYUCHUS;

HAP - Heat Alert Program — mporpamMMa Npo(WIaKTUKA HECYACTHBIX CIy4YaeB W YXYAIICHHS 30POBBS B TEPHOJIBI
HKCTPEMAaIbHO BBICOKOW TEMIIEPATYPHI BO3IyXa;

HHE - Health Hazard Evaluation ~ «aMepuKaHCKH BapHaHT» aTTECTAllUK PaOOYMX MECT C LEIbIO BBISBICHUS ONACHBIX U
BPEIHBIX IPOM3BOJACTBEHHBIX (PakTOpOB (AN AaibHEHIIEr0o OOOCHOBAaHHOTO IJIAHMPOBAHUS MEPONPHATHH MO HX
YCTPAHECHHIO).

HR - Heart Rate — yacToTa cepJIeUHbIX COKPAILIEHUI B MUHYTY, IYJIbC;

HSI - Heat Stress Index - KOMIUIEKCHBIN TIOKa3aTelNb, YUUTHIBAIOIINI YCIIOBHS pa0OTH B HArPEBAIOIIEM MUKPOKIUMATE U
CHOCOOHOCTb OpraHM3Ma WX BblACp)KaTb. PaBeH OTHOLICHHIO KOJIMYECTBA I0TA, KOTOPOE MOJDKHO HCIAPUTHCA VIS
NoJ/IepyKaHusl OE30MaCHOW TeMIepaTyphl Tea, K KOJMYECTBY T0Ta, KOTOPOE MOXKET pPeajbHO MCIAPUTHCSI, CM. Dasjiell
HTT - Heat Tolerance Test — mpoBepKa CIIOCOOHOCTH JIFO/IEH BBIJIEPIKATh BO3JEHCTBHE HArpeBaroOIIEero MUKPOKIIMMATA,
cM. pazzaen 6.2.5.

Ia - Thermal Insulation, Still Air — TEIOU30HUPYIONIUE CBOMCTBA CIIOSI HEMOJBUKHOTO BO31ayxa (HaXOISIIETOCsS O]
OJICKIOM);

Icl - Thermal Insulation, Clothing — TETIION30IUPYIOMINE CBOWCTBA OJIEXIBI (OTHOTO CIIOs);

Icl+la - Thermal Insulation, Effective — cymMMapHBIC TEIUTOM30JIMPYIOIINE CBOHCTBA CaMOW OBl M HEIMOIBIKHOTO
CJIOsI BO3yXa MOA Hell;

Im - Moisture Permeability Index of Clothing — k03¢ $UIKNEHT NapONPOHUIAEMOCTH OJSKIB! (TKAHH) IS ApOB BOJBI
(6e3pazmepnsIit); paBeH 0 I Ta30HETIPOHUIIAEMON M3OJIUPYIOMICH OMEKIBI, M paBeH 1 (MakCUMaIbHOE 3HAUCHIE) CCIIH
oJIeK/Ia TIO3BOJISIECT HCIAPSTCS MOTY TaK, Kak OyATo e€ HeT (HarnpuMep, TOHKast TPOHHIIaeMast OJIC)kK/Ia + BeTep);

im/clo - Permeability Index-Insulation Ratio — OTHOLIEHHWE MAPONPOHULAEMOCTH OJEKABI K €€ TEIIOU30JIMPYIOIIUM
CBOMCTBaM; ATOT OTHOIIEHUE OoJiee TOYHO OMPEAENSIeT CIIOCOOHOCTh OJEXKIBI MPEMATCTBOBATH TEIUIOOTIAade 3a CYET
UCTIapeHus], YeM OJIHA JINIIb NapOoIPOHHIIAEMOCTb;

ISO - International Organization for Standardization - MexnyHapoJiHas OPraHU3aIINs 0 CTAHJIAPTU3AIINYT;

K — Conduction — TemI0npoBOIHOCTD, TETIIONEpeada 3a CUET MepeHoca TeIula MpH MPSMOM KOHTAKTe Ten (cpem)
pa3HOH TeMIepaTypoi;

kcal — Kilocalories — KUIIOKaIOpUH, SIUHUIIA U3MEPEHUS KOJIMYECTBA TEIUIOTHI (BHecHcTeMHas), 1 kkai = 4,19 kJIx;

kg — Kilogram — xunorpamwm;

kJ — Kilojoule — xunomKoynb;

L — Liter — nuarp;

M — Metabolism — 00MeH BenecTB, META0OIN3M;

Met - Unit of metabolism — enuanIa n3MepeHnss MHTEHCUBHOCTU 0OMeHa Bemects, 1 Met = 50 kkan /(M2 x4ac);

min — Minute — MUHYTa;

mL — milliliter - munmunutp = 1/1000 ot 1 nutpa;

mmHg - Millimeters of Mercury — MAUIIIUMETPBI PTYTHOTO CTOJIOA, BHECHCTEMHAs €AWHUIIA U3MEPEHUS NaBIeHUs; 1 MM
pT. ct. = 133,3 Ia;

MR - Metabolic Rate — konmmuecTBO XUMUIECKOH IHEPTUH, MPeoOdpa3yeMoil B OpraHu3Me B Iporiecce 0OMeHa BEIIEeCTB B
MOJIE3HYTO pabOTy M TEIUIO 3a €ANHUIYY BPEMEHH;



https://en.wikipedia.org/wiki/Minute
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Minute
https://en.wikipedia.org/wiki/Millimeter_of_mercury
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Litre
https://en.wikipedia.org/wiki/Joule
https://en.wikipedia.org/wiki/Kilogram
https://en.wikipedia.org/wiki/Calorie
https://en.wikipedia.org/wiki/Thermal_conduction
https://en.wikipedia.org/wiki/Heart_rate
https://en.wikipedia.org/wiki/Fahrenheit
https://en.wikipedia.org/wiki/Emergency_medical_services
https://en.wikipedia.org/wiki/Heat_wave
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BC%D0%B5%D1%82%D1%80_%D1%80%D1%82%D1%83%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D1%82%D0%BE%D0%BB%D0%B1%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%83%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%BB%D1%8C%D1%81
http://2mb.ru/konverter/temperatura/
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A4%D0%B0%D1%80%D0%B5%D0%BD%D0%B3%D0%B5%D0%B9%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%80%D0%B0

MRT - Mean Radiant Temperature — Takasi TIOCTOSIHHAs (OAMHAKOBAsS) TEMIIEpATypa OKPY>KAIOIMIEH CPEIbl, B KOTOPOM
TEII00OMEH MEXIy TEJNIOM 4YellOBeKa M 3TOM OKpyKawomeld cpeloil (MMEHHO 3a CUéT W3Iy4eHHus) OyIeT paBHBIM
peajJbHOMY TEIUIOOOMEHY MEKAY TEJIOM 4YelIOBEKa M PeabHOM OKpYsKaroleil ero cpeoi (MMEHHO 3a CUET M3IyUYeHNs);
ms”, m/s - Meters per Second — ckopocTh, M/c;

MSHA - Mine Safetv and Health Administration — YnupaBneHue 1o 0e30MacHOCTH M _OXpaHEe TpyjAa B TOPHOM
IpoMbIIUIeHHOCTH (B coctaBe MunTtpyna CIIA);

Na — Sodium — Hatpwii;

NIOSH - National Institute for Occupational Safety and Health — HaumoHaJIbHBIA UHCTUTYT OXPaHbI TPYJia, BXOJIUT B
coctaB llenTpoB mo mpodunakTuke U caepxkuBanuto 3aboneBanuii (CDC) B MuHuCTEpcTBE 3IpaBOOXpaHEHUS U
conuanbHbIX ciryxk0 CLIA;

NFPA - National Fire Protection Association — HanmoHanpHas accONMAINS 0 3aIIUTE OT TMOXKAPOB, HEKOMMEpUECKast
opraHu3anysi, 3aHuMaromascs pa3paboTKoi cTaHAapTOB 0E30MaCHOCTH OT MOKAPOB, AIIEKTPUUECKOH 0e30IacHOCTH, U B
CTPOMTETLCTBE;

NOAA - National Oceanic _and Atmospheric Administration — HanmoHanbpHOE YIIPaBIEHUE OKCAHWYECKUX W
atMochepHbBIX uccaenoBanuii (B cocraBe MunuctepctBa ToproBiau CIIIA), 3aHMMaeTcs METEOPONOTHYECKUMH U
reoe3nIECKUMH HCCIICA0BAaHUAMH U IIPOTHO3aMH;

NSAIDs - Nonsteroidal Anti-inflammatory Drugs - HECTEpOUIHBbIC MPOTHBOBOCHAIUTEIbHBIC IMPENapathl,
00e300MBaroIIne, KAPOTOHMWKAIOIINE W IPOTHBOBOCIIATIMTENBHBIE JICKAPCTBA;

OEL - Occupational Exposure Limit - IpeiebHO JONYCTUMBIA YPOBEHb BO3ICHCTBUS (BPEAHOTO (hU3NUecKoro (pakropa
- B JaHHOM CITy4ae);

OSHA - Occupational Safety and Health Administration — Yupasnenue 1o oxpase Tpyna B Muntpyzaa CILA, coznanHoe
B COOTBETCTBMM C 3akOHOM 00 oxpane Tpyna 1970 r. PaspabarkiBact TpeOoBaHMs K PabOTONATEINIO, FOPUANYCCKU
00s3aTeNbHBIE ISl BBIIOJIHEHUS; U KOHTPOJIUPYET BHIIOJTHEHHE UX;

Pa - Pressure, atmospheric — atmocdepHoe napnenue Bozmyxa (~101 325 Ila; ~760 mm. pm. cm);

Psk - Pressure, Wetted Skin - naBneHWEe MapoB BOJIBI Ha TOBEPXHOCTH BIIAXXHOW (BCIOTEBIICH) KOXH, KOTOPOE
NpUHUMaeTcsa paBHBIM 42 MM pT. cTonba (5,6 klla) npu remneparype xoxu 35°C (95°F);

Psk,s - Pressure, Skin Temperature — naBjieHue napoB BOJbl IpU TeMiepaType Koxu 36°C 1 OTHOCUTENBHON BIaKHOCTH
100%; mpuamMaeTcs paBHBIM 5,9 klla;

PCr - Creatine Phosphate - xpeaturdocopHas KHCIOTa, THOIIACPKUBACT TIOCTOSHHYIO KOHIICHTPAIUIO
afeHo3uHTpudochara, TO €CTh SIBISETCS NCTOYHUKOM SHEPTHH TSI MBIIII] 1 MO3Ta;

PHEL - Physiological Heat Exposure Limit — MaKCUMaJIbHO JTOIyCTHMAs JUTUTEIEHOCTh Pa0OTHI B YCIOBHUSIX U3BECTHOTO
HarpeBarolero MEKpokiumara, paspadorana st BMC CILA, ccpuika.

PPE - Personal Protective Equipment — cpe/icTBa MHIUBUAYanbHOM 3amuThl (CU3);

R — Radiation — n3nydenne (TETIOBOE);

RAL - Recommended Alert Limit — pexomeHmyemoe HWMucturyrom (NIOSH) 3maueHne mnpenebHO-I0ITYCTHMOTO
«ypOBHEH pearupoBaHus» BpeaHoro ¢usndeckoro ¢akropa. Ota BenmmumHa, BMmecte ¢ [IJ1Y, ucnone3yercs s
perynupoBaHus TpeOoBaHMH K pabOTOJATENI0O B YacTH peardpoBaHUs Ha Ype3MEpHOE M OXHIAEMOE Ype3MEpHOe
BO3nelicTBHE BpemHOTO (prm3mdeckoro (akTopa B mpousBoicTBeHHBIX ycnmoBusx CILA. Alert Limit menpme T1J1Y, u
(mpeBblieHne/He TipeBbieHre) RAL onpenenser To, Kakue Mepsl (10 3amuTe padoynx) U ¢ KaKoi IMepHoIuIHOCTHIO
paboToaaresns TOJKEH BRINONHATH. B HacTosmem mokymente RAL o6o3navaercs kak [1/1Y Ha — mpenenbHO IOy CTUMBII
YPOBEHb IIJIsl HE aKKIIMMATH3UPOBAaHHKBIX (HE MPHUBBIKIINX K TIEperpeBy) padbounx;

RAAS - Renin-Angiotensin-Aldosterone System - TOpPMOHaJIbHAsl CHCTeMa, PEryJaupyiolias NaBleHHE KPOBH U O00BEM
KpPOBHU B OpTaHU3ME;

REL - Recommended Exposure Limit — npenensHO JOITyCTAMAsi KOHIIEHTPAIUS, HIIH MIPEIEThbHO JTOMYCTHUMBINH YPOBEHB
(BO3HCHMCTBUS BpETHOTO BEMIECTBA WM BpemHoro ¢m3mdeckoro ¢akropa), paspadaTeiBaeMblii HamwmoHaasHBIM
MHCTUTYTOM OXpaHbl Tpylda (pPEeKOMEHAyeMBbli); B HacToAlleM JOKyMeHTe obOo3Hauaercs kak [1[IYa - mpenensHO
JOIYyCTUMBIA yPOBEHbB [T AKKJIMMAaTH3UPOBAaHHBIX (PUBBIKIINX K MEPErPeBy) padoUnX;

RER - Respiratory Exchange Ratio — OTHOIIIEHHE MEXIYy KOJTUIECTBOM YTJIEKHCIIOTO Ta3a (00pasyromerocs Ipu oOMeHe
BEIECTB), W KOJWYECTBOM TOTPEONEHHOTO KHCIOpoAa (OOBIYHO UENIOBEK BIBIXAeT OOJBINE KHCIOpOAa, UeM
UCTIONIB3YETCS TPH 00pa30BaHMs YTIIEKUCIIOTO Ta3a);

RH - Relative Humidity — OTHOCUTEIIbHAS BJIAXKHOCTh BO3JIyXa;

S - Body Heat Storage — i3MEeHEHHsI KOJTMUECTBA TEIUIOBOW SHEPTHH, HAKOTUICHHOW TEJIOM paOOTHHUKA;

SACHS - Standards Advisory Committee on Heat Stress — KomuteT 1o HarpeatoieMmy Mukpokiaumary (CLIA);

SCBA - Self-contained Breathing Apparatus — ABTOHOMHBIW IbIXaTENbHBIA alapar;

SR - Sweat Produced Per Unit Time — IOTOBBIIETICHHE 3a €AMHUILY BPEMEHH;

SV - Stroke Volume — 065M KpOBH, MPOKaYMBAEMBIH JIEBBIM KEITyJOYKOM CEp/Lla 38 OIHO COKpAIeHUE, Y 3I0POBOTO
yenoBeka npu mMacce tena 70 Kr - mpumepHo 70 mi;

SWA - Area of Skin Wet with Sweat — TIoIIaah KOXKH, IIOKPHITAs TIOTOM;

ta - Temperature, Ambient — Temnepatrypa OKpy>Karomiei cpeapl (Bo3ayxa OKOJIO Tejla YeJIOBEKa);
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https://en.wikipedia.org/wiki/Recommended_exposure_limit
https://en.wikipedia.org/wiki/Self-contained_breathing_apparatus
https://en.wikipedia.org/wiki/Thermal_radiation
https://en.wikipedia.org/wiki/Personal_protective_equipment
https://en.wikipedia.org/wiki/Metre_per_second
https://en.wikipedia.org/wiki/Stroke_volume
https://en.wikipedia.org/wiki/Relative_humidity
https://en.wikipedia.org/wiki/Respiratory_exchange_ratio
https://en.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.wikipedia.org/wiki/Phosphocreatine
https://en.wikipedia.org/wiki/Atmospheric_pressure
https://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Administration
https://en.wikipedia.org/wiki/Occupational_exposure_limit
https://en.wikipedia.org/wiki/Nonsteroidal_anti-inflammatory_drug
https://en.wikipedia.org/wiki/National_Oceanic_and_Atmospheric_Administration
https://en.wikipedia.org/wiki/National_Fire_Protection_Association
https://en.wikipedia.org/wiki/National_Institute_for_Occupational_Safety_and_Health
https://en.wikipedia.org/wiki/Sodium#Biological_role
https://en.wikipedia.org/wiki/Mine_Safety_and_Health_Administration
https://en.wikipedia.org/wiki/Mean_radiant_temperature
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BD%D0%BE%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B4%D1%8B%D1%85%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B8%D0%BD-%D0%B0%D0%BD%D0%B3%D0%B8%D0%BE%D1%82%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D0%B8%D0%BD%D0%B4%D0%B8%D0%B2%D0%B8%D0%B4%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D0%B7%D0%B0%D1%89%D0%B8%D1%82%D1%8B
http://steelevest.com/wp-content/uploads/2014/08/Effectiveness-of-a-Selected-MicroClimate-Cooling-System-PHEL.pdf
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%B0%D1%82%D0%B8%D0%BD%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_(%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%A1%D0%A8%D0%90)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE_%D0%B4%D0%BE%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BC%D1%8B%D0%B9_%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BE%D0%B2%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B8_%D0%B0%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B8_%D0%B0%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/NFPA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%80%D0%B8%D0%B9#%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B8_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%BF%D1%80%D0%B8_%D0%B4%D0%BE%D0%B1%D1%8B%D1%87%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B8_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%BF%D1%80%D0%B8_%D0%B4%D0%BE%D0%B1%D1%8B%D1%87%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80_%D0%B2_%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D1%83

tadb - Temperature, Adjusted Dry Bulb — CcKOppeKTHpOBaHHAsi TeMIepaTypa, H3IMEpPSETCS TEPMOMETPOM,
YyBCTBHUTEJIbHBIN 3JIEMEHT KOTOPOTO 3alIMIIEH OT MPSIMOTO BO3ACHCTBHS COITHEYHOTO CBETA (M3IyUCHUS);

tb - Temperature, Mean Body — cpenHss TemMiepaTtypa Tena;

ter - Temperature, Core body — TemnepaTypa IEHTpa Tena;

tdp - Temperature, Dew-point — TeMneparypa TOUYKH POCHI, TO €CTh TaKasl, MPH KOTOPO# BIaXHOCTH gocturaetr 100%, u
HAYMHAETCS] KOHJCHCAIUS BOJIBL,

tg - Temperature, Globe — (Temneparypa mapuka (mo [OCT P UCO 7243-2007), u3MepeHHass TEPMOMETPOM, CyXOH
YyBCTBHUTEJILHBIN 3JIEMEHT KOTOPOTO HAXOJIUTCSI BHYTPH, B IEHTPE TOHKOCTEHHOTO TOJIOT0 3a4epHEHHOTO MEIHOTO 111apa;
tnwb - Temperature, Natural Wet Bulb — (ecTecTBeHHas: TeMIIepaTypa BIQXHOTO Iapuka Tepmomerpa, mo FOCT P UCO
7243-2007) Temmeparypa, U3MEpEHHAsT TEPMOMETPOM C BIIAYKHBIM YyBCTBHTEIHHBIM 3JIEMEHTOM, KOTOPBI HAXOIUTCS B
YCIOBHSIX, KOTOPBIE COOTBETCTBYIOT XapaKTEPHOH CKOPOCTH ABMKCHISI BO3yXa, 0€3 MPUHYIUTEIIEHOTO 001yBa, (a twhb —
C NPUHYTIOUMENbHbIM 000Y80M);

to - Temperature, Operative — NEUCTBYIOIAs TEMIIEPATypa, TEMIIEPAaTypa B TAKOM TTOMEIICHUH C YEPHBIMUA CTCHAMH, TIPU
KOTOPO¥ TETTOOOMEH YeJIOBEKa ¢ OKPYIKAIOIIEH CpeIoi 3a CUET KOHBEKITUH U M3ITyICHHS OyIeT TAaKUM KE, 9TO U B
KOHKPETHBIX TIPOU3BOJICTBEHHBIX YCIIOBHSX;

tor - Temperature, Oral — TeMriepatypa Tena 4elloBeKa (OpaibHas), U3MEPEHHAs BO PTY MO S3BIKOM B TedeHHUe 3-5
MUHYT;

tr - Temperature, Radiant — KOMITJIEKCHBIH ITOKa3aTelb TEMIEpaTyphl Ha MOBEPXHOCTH Tena (IpeaMeTa), BRIUHUCISIETCS C
y4€TOM TeMIepaTypsl T, OT KOTOPBIX UCXOAUT U3TYUYEeHHUE; TEMIIEPATYPhl K CKOPOCTH BO3/AYXa;

tr - Temperature, Mean Radiant — cpemussi TeMmIiepatypa OKpY)KalOIIUX MOBEPXHOCTEH, C KOTOPHIMH IMPOUCXOIUT
TETUIO0OMEH 3a CUET W3ITYUCHHS,

tre - Temperature, Rectal — pekTanbHas TeMIlepaTypa Telia, u3MepsieMas B MPSMO# KHIITKe Ha pacctosiHuu 10 cm;

tsk - Temperature, Skin — Temneparypa KOk, ©3MepsieMasi TEpPMOMETPOM MPU Pa3MEIEHUH YyBCTBUTEIBHOTO 3JIEMEHTa
Ha TIOBEPXHOCTH TENa;

tsk - Temperature, Mean Skin — cpeaHss TeMmIlepaTypa KOXH, MOJNyYeHHAs IMyTEM 3aMEpPOB TEMIIEPATYphbl B Pa3HBIX
MecTax, ¥ MOCIEAYIOMINM TepecyETOM ¢ YUETOM IO TOBEPXHOCTH Pa3HBIX yacTeil Terna;

tty - Temperature, Tympanic — Temneparypa OapaOaHHOW IEPENOHKH, MPUOIMKEHHO M3MEPSETCS MPH pa3MENICHUN
JaTYriKa B KaHaJe yXa;

twb - Temperature, Psychrometric Wet Bulb - MWHWManbHas TeMmIeparypa, KOTOPYIO MOXXHO IONYYHTh 3a CYET
WCHapeHUs] BOJBI B OKPY)KAIOIIUH BO3IyX; U3MEPSETCS TEPMOMETPOM C BIIAXKHBIM UyBCTBHUTEIHHBIM 3JIEMEHTOM, IPH
MIPUHYAUTEIBHOM 00TyBaHUH BO3AYXOM (memnepamypa thwb — 6e3 npunyoumenvrozo 060y86a);

TLV® - Threshold Limit Value — TlpenenbHo IOIyCTUMBIE KOHIIEHTPAMHU (XMMHMYECKUX BELIECTB), miu IIpenenbHo
JoIycTUMbIe ypoBHU ((usmueckux (akTopoB), paspadaTbiBacMble AMEPUKAHCKOHM accOIMaIUeil ToCyaapCTBEHHBIX
MIPOMBITIUICHHBIX TUTHEeHUCTOB (ACGIH);

TWA - Time Weighted Average — ycpeqHEHHas MO BPEMEHH BEIMYHMHA BO3ACHCTBUS BpPEeIHOTO (hakTopa, B JaHHOM
ciydae (PU3UUECKOro. YCpeIHEHHE MOKET BBIIIOJHSETCS 3a pa3Hble MEepHOJbl — 3a 8-4acoBYIO CMEHY; WJIM 32 Jpyrou
MOJXOISIINHI IEPHOJ BpEMEHH (U151 BO3JICHCTBUS HArPEBAIOIIET0 MUKPOKINMATa — 32 4ac);

ULPZ - Upper Limit of the Prescriptive Zone — BepXHsisl TpaHHIIA TOYCTUMOM 00JIaCTH IEATEIHHOCTH;

UTCI - Universal Thermal Climate Index — KOMIUIEKCHBIN MTOKa3aTeNlb TeMIEpaTypsl (cM. pazznen 9.3.4), yIuThIBAOIINN
(U3MOIOTHYECKYIO PEAKLIUIO YeJIOBEKA Ha OKPY>KAIOIINE YCIIOBHS.

Va - Air Velocity — ckopocTh BO31yXa;

Vi - Minute Ventilation — 00béM Bo3yxa (WK Ta3a), BAbIXaeMblii (MJIM BBIIBIXaeMBbIi) 32 1 MUHYTY;

VO, max - Maximum Oxygen Consumption — MaKCHUMaJIbHOE MOTPEeOICHUE KHUCIOPOJa, KOJIMYECTBO KHCIOPOJaA,
yCBanBaeMoe YEIOBEKOM 3a | MUHYTY;

w - Wettedness, Skin — nons Bceit KOKH, TTIOKPBITast TOTOM;

W — Work — pabora;

WBGT - Wet Bulb Globe Temperature — KOMILICKCHBIH HOKA3AmMenb MEeMNEPAmypbl _OKpPYACAouell cpedvl,
YYHATHIBAIOIINH KaK TEMIIEPaTypy BO3AyXa, TaK U BIAKHOCTh, M TEIUIOOOMEH 3a CUET U3TYUCHHUS U KOHBEKITHH.

WGT - Wet Globe Temperature — Temmeparypa, U3MEpeHHass TEPMOMETPOM C YBIAKHEHHBIM YYyBCTBUTEIHHBIM
3JIEMEHTOM, KOTOPBIA O0QyBaeTcs BO3AYXOM; YUYUTHIBACT OXJAXKICHHE 3a CYET HMcmapeHus (KOTOpoe 3aBUCHT OT
OTHOCHTEIHHOHN BIIAYKHOCTH BO3/yXa);

WHO - World Health Organization — BcemupHas opraam3aius 3apaBooxpanenus (BO3).



https://en.wikipedia.org/wiki/Human_body_temperature
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https://ohranatruda.ru/ot_biblio/standart/186336/?sphrase_id=267873
https://ohranatruda.ru/ot_biblio/standart/186336/?sphrase_id=267873
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Wet-bulb_temperature
https://ru.wikipedia.org/wiki/WBGT_(Wet-Bulb_Globe_Temperature)
https://en.wikipedia.org/wiki/Wet-bulb_globe_temperature
https://en.wikipedia.org/wiki/VO2_max
https://en.wikipedia.org/wiki/Respiratory_minute_volume
https://en.wikipedia.org/wiki/Permissible_exposure_limit
https://en.wikipedia.org/wiki/Threshold_limit_value
https://en.wikipedia.org/wiki/Dew_point
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
https://en.wikipedia.org/wiki/American_Conference_of_Governmental_Industrial_Hygienists
https://en.wikipedia.org/wiki/Human_body_temperature
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D1%80%D0%BE%D1%81%D1%8B

Cy0Bape.

Axxaumarusauus (Acclimatization): u3MeHeHHs B (PU3HOIOTUIECKOM COCTOSTHUM OpTaHU3Ma, HaxoJsIIuecs B Tpeeinax
€ro HOpMaJ’ILHOI‘/’I alantTaiguu K YCIOBUAM BHEIITHEH Cp€abl, W pPAa3BUBAIOLIUCCA IIpU BOSHCﬁCTBI/IH HarpeBarouicro
MHKPOKJIMMaTa B TCUYCHHWE HECKOJNBKUX JHEH (TMoapsm). DTH HM3MEHEHHs SBISIOTCS «TPEHUPOBKOI», IMO3BOJSIONMIECH
OpPraHnM3My YCIEIIHEEe COINpPOTUBIATHCS HETAaTHBHOMY BO3JCHCTBHIO NeperpeBa; OHM (IIPUM OAWHAKOBBIX BHEUIHUX
YCIIOBUSAX) YMEHBIIAIOT PHUCK YyXYIIIEHHS 370pOBbS (Y aKKIMMATU3UPOBAaHHOTO pabodero Mo CpaBHEHHIO C He
AKKJIMMAaTH3MPOBAaHHBIM) 32 CUET O0JIee MOIHOTO UCTIONB30BAHUS OPTaHU3MOM CBOMX MEXAaHH3MOB 3aILUTHI, U TTOBBIIIAIOT
paboTOCTIOCOOHOCTS.

Mnomans Tena (mo Mrwdya) (Area. DuBois Ap,): 00mas MIoaasr Tejia YesioBeka (B M2), BBIYMCIICHHAS MO (opMyJe
Jrobya Ha OCHOBE Macchl ¥ pocta, Ap, = 0,007184 x M™** x H** 'rne M — Bec (kr), H — poct (B cm);.

Ilnomans Teja, ydacTByOImIash B TemjooOMeHe wu3iyuenuem (Area, Effective Radiating Ar): mmomanp Tena,
u3MepsieMas B M2, KOTOpasl y4acTBYET B TEILIOOOMEHE TeJla ¢ OKPYKAIOIIUMU MPEAMETaMU 3a CUET U3ITyUCHUSI.

I[nomane Tena (moaBeprawIasca Bo3AeHCTBHIO COTHEYHOT0 cBeTa) (Area, Solar Radiation As): Tuiomaas TpOESKIHH
Tena yenoBeka (B M2) Ha IIOCKOCTh, EPIICHIUKYISIPHYIO HAMTPABICHUIO COTHEUHBIX JTy4eH.

Ilnomanp Tena, noKpbITast NOTOM (Area, Wetted Aw): momanp Tena 4emoBeka (B M2), TOKPHITas TTOTOM.

TensoBoii 6ananc (Body Heat Balance): cocTosiHMe paBeHCTBAa TCILIONPOAYKIMHU M TEIIOOTAAYM, OOEcleUrBaromiee
OpraHn3My NPAaKTUYECKH IOCTOSHHYIO TeMIIepaTypy Tea.

YpaBHenune TtemnoBoro o0ananca (Body Heat Balance Equation): mateMaTwdecKkoe BBIPAXEHHUE, OIHCHIBAIOIICE
B3aMMOCBSI3b MEXIY IOCTYIUIGHHEM TeIUla B OpraHu3M (M3BHE W BHYTpEHHee TeruiooOpa3oBaHHE) M TEIUIOOTAady B
OKpPYKAOIIyT0 cpey; 3anuchiBaeTcs B Buae: S= (M- W)+ C+ R+ K- E.

HN3meneHue comep:xxaHus Temia B opranusme (Body Heat Storage, S): IOTIOXKUTEIHLHOE W OTPUIIATEIIHFHOE N3MCHCHIIE
colepkaHus Teruia B opranusme. [lpu u3smenenunm S, mnperbimnaromeM 0,87 kJK/Kr, MUKPOKIMMAT OTHOCST K
HarpeBaroIeMy HITH K OXJIAXKIAIOIIeMY.

Hupxanubtii put™m (Circadian Rhythm): nepuomuieckrie GHONTOrHYECKHE HU3MEHEHHUs B OpraHu3Me, KOTOPBIE IIOBTOPSIOTCS B
TEYeHHEe NeproIa BpeMeHH ~ 24 yaca, U KOTOPBIC BIUSIOT Ha MOKA3aTEIH COCTOSHUS OpTaHU3Ma.

Ko (clo): enunnia usmepeHus, npuMeHsieMast JJis OICHKU TEIUIOU30JUPYIOIINX CBOMCTB Pa3HBIX BUAOB OACKIbL. 1 clo
= 5,55 (xkkam x mM2) / (qac x rpax C). [Ipum HOCKE OmeXABI C KIIO = | «CpeaHECTATHCTHUSCKUA» YEITOBEK UyBCTBYET CeOs
koMpopTadensro npu Temneparype 21°C (~70°F). Ilo-gpyromy, 1 xmo = 0,155 m2 x °C / Br.

Tennonepenaya 3a cuér remaonpoBoaHoctu (Conductive Heat Transfer, K). BenmuuuHa TeruiooOMeHa, BbI3BaHHAS
UCKJIIOYHUTENBHO Tepefadeil Teria Mpy NPsSAMOM KOHTaKTe JIBYX cpell (TBEPIBIX, KHUJKHX, ra3000pa3HbIX), UMEIOIIUX
pasHylo TeMIeparypy.

Ko punuent remnonepenauu 3a cuét temonpoognoctu (Conductive Heat Transfer Coefficient, hk): koadpdunment
(mokaszarenb WHTEHCHBHOCTH) TEIJIOOOMEHAa MEXAy IBYMs cpenamu (TBEPABIMHU, XHIKAMH WIH Ta3000pa3HBbIMH),
MMEIOMIMMU pa3Hylo Temreparypy. Pasmeprocts: BT/ (M2 x °C).

Tennonepenaya 3a cuér kouBekuum (Convective Heat Transfer, C). Ta 4YacThb TeIUIOOOMEHA MEXKIY TEIIOM H
OKpYIKarolei cpeoi, KOTopast MPOUCXOAUT UCKITFOUUTETBHO 32 CUET KOHBEKITHH.

Koyppunuent temionepenaun 3a cuér kouBeknum (Convective Heat Transfer Coefficient, hc): xodddummert
(mokazarenb MHTEHCHBHOCTH) TEIJIOOOMEHa MEXy MOBEPXHOCTHIO Tellda M OKPYXKAIOIMM BO3JyXOM, OTHOCHMBIH K
TUIOLA/IN TIOBEPXHOCTH KOXHU (M2); pasMepHocTh: BT/ (M2 x °C).

TemnjooTaauya Teja 3a c4éT HcnapeHusi Boabl (moTa) (Evaporative Heat Loss, -E): TerooTaada Teia 9eIoBeKa 3a cuér
ncapeHus BOIs! (TI0Ta) € KOXKH, U3MEPSETCS B KMJIOKAIOPUAX WK BaTTax (Kkai, Br).

Tensionepenaua 3a cuér ucnapenusi (Evaporative Heat Transfer, E): 'HTEHCUBHOCTb TEIJIOOOMEHA MEXIY KOXKEH U
OKpY>Karollleil cpenoi, KOTopasi ONpeAessieTCs] UCKIIOUUTEIbHO MCHApeHUEM I0Ta C KOXKH, WIM KOHJCHCAIMEH Bilaru
OKpPY’KaIoIIEero BO3Iyxa Ha Koxe, u3mepsercs B: Bt; BT/M2, kkan/uac.

Koxppunuent tensionmepenaunm 3a cuét ucnapenusi (Evaporative Heat Transfer Coefficient, he): xo3dpdunment
(mokasaTes b MHTEHCHBHOCTH) TEIUIOOOMEHA MEXy MOBEPXHOCTBIO Teda M OKPYXKAIOIIUM BO3IYXOM, 3aBHUCSIIHHA OT
pa3IMYKs IABJICHUS MTApOB BOJIBI (Ha KOXKE U B BO3JyX€) U OT CKOPOCTH BO3/yXa.

(Oomas) TemnoémkocTh opranusma (Heat Capacity): Tpou3BeACHIE MACCH Tella HAa YISTbHYIO TeINIOEMKOCTD.
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
https://en.wikipedia.org/wiki/Body_surface_area
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%80%D0%BA%D0%B0%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B8%D1%82%D0%BC
https://en.wikipedia.org/wiki/Clothing_insulation#Units_and_measurement
https://en.wikipedia.org/wiki/Body_surface_area
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F

Oomee coaep:kanue Teria B opranmsme (Heat Content of Body): mpousBenenue cpenneil Temmeparypsl tena (tb) Ha
CPEIHIOI0 TEMIOEMKOCTD TENA.

TennoBble cymnoporu (Heat Cramps): 3aboneBaHue, BO3HUKAarOllee H3-32 pPabOTHI B YCIOBUSX HArpeBaroIIero
MHUKpPOKIINMAaTa, ¥ XapaKTepU3YIOMeecs CIa3MaTHICCKUMH (CYTOPOKHBIMH) COKPAIICHUSMH MBI (OOBIYHO HOT U PYK).
OOBIYHO BO3HUKAECT M3-3a HEJIOCTATKa COJIM B OpraHu3Me Npu € MaJCeHbKOM MOCTYIJICHHH W OOJIBIIIOM BBIBEICHUH
BMECTE C TTOTOM IIPH CHIBHOM TOTOBBIICTICHUH — 0€3 00€3B0KUBAHUS OPTaHNU3Ma.

TennoBoe yromuenue (Heat Exhaustion): 3aboiieBaHue, BO3HHKAWOIIEEe TP PabOTe B YCIOBHSX HArpeBaroIIero
MHUKPOKJIMMAaTa, TaK YTO 3TO NMPUBOJIUT K MOBBILICHUIO TEMIEpaTypsl IieHTpa Tena cBoiie 38°C (100,4°F) 1 HapylieHUe
HOPMaJbHOW PalOTBHl OAHOW WM 0ojee CHCTeM OpraHu3Ma — IPH COXPAaHEHWH HOPMAallbHOM palOThHl IIEHTpPaNbHOU
HEPBHOW cHCTEeMEI. TeImoBoe yTOMIIEHNE MOYKET OBITh IPU3HAKOM HABUTAOIIETOCS TEIIOBOTO yaapa (heat stroke).

TennoBoe Hanpsikenue (Heat Strain): HanpsokeHrue (U3MOIIOTHISCKUX MEXaHU3MOB TEPMOPETYIISIIUN IPU BO3JCHCTBUN
HArpeBaroIIero MUKPOKINMAaTa, HalPaBJICHHOE Ha TIOJIep KaHue MIOCTOSIHHOW O€30MacHON TeMIIepaTyphl Teja.

TenoBas Harpy3ka Ha OpPraHu3M, Tema0BoW crpecc (Heat Stress): CymMMa TEIUIOBOW 3HEPTHH, MOCTYMAIOIIEH B
OpraHu3M H3BHE U 00pa3yomascs B mporecce 0OMeHa BEIecTB (¢ y4ETOM HOCKH OJIEKAbI), TPUBOSIIAs K HAKOIUICHUIO
TeIlIa B OpraHu3Me.

TennoBoii ymap (Heat Stroke): TemnoBoil (CONHEYHBIH) yaap, COCTOSHHE, OMACHOE IS KU3HH U 3]0POBbS,
BO3ZHHKAIONIEE TPU BO3ACHCTBHM HArpEBAIOIETO MHKPOKIMMATa; W BBIpAXKAIOIMICeCs] B OMAacCHOM YBEIMYCHUH
temnepatypsl Tena (Gomee 41,1°C ; 106°F) u HapylieHHMEM HOpMajibHON TepMoperymsiuuu. [lpu TemmoBoM ynape
HapyIIaeTcs HOpMallbHasi paboTa IEHTPATFHOW HEPBHOW CHCTEMBI, YTO BBIPAKAETCS BO BHE3AITHON W CTOWKOU mMoTepe
CO3HAHHA, KOTOPOW MOTYT TPEIIIECTBOBATh TOJIOBOKPYKEHHUE, TOJIOBHAs 0OINb, TOIMIHOTA (PBOTA), HapylIeHHe PaOOTHI
MO3ra, CTpaHHOE MOBEJICHUE (ICUXOMOTOPHOE BO30YKIACHHE), U YBEIMUCHUE TEMIIEpaTyphI Tea.

TenJsioBoii odMopok (Heat Syncope): lloteps co3Hanust (W/WIM KOJUIAlC; OOMOPOK MM TOJIOBOKPY)KEHHE) NPH
BO3JICHCTBUM HarpeBarolIer0 MHUKPOKIMMAaTa, HE CONMPOBOXKIAIOMIASCS HH YBEIMUCHHEM TEMIepaTyphl Tela, HHU
MpEeKpalieHueM TMOTOBBIACICHUsT (Kak Ovleaem npu meniogom yoape — npum.). TemmoBoil 0OMOpPOK CXOXK C
Ba30BaraJibHbIM (HEHPOKapIUOTEeHUIECKUM) OOMOPOKOM, HO OH BO3HHKAET M3-3a TIEperpeBa.

YcroitunBocTh padoTHuka Kk neperpeBy (Heat Tolerance): CriocoOHOCTh (MHAMBHUIYAIBHOIO) YEIOBEKa IEPEHOCHUTH
BO3JICHCTBHE HArpEeBAIOIIEr0 MMKPOKJINMATa, W MOJJEpKUBaTh HpU 3TOM (0e30macHylo) TeMIeparypy Tena ¢
3 PEeKTUBHOCTBIO, HE HIDKE cpeqHel (cpemu HacelleHHs). DTa WHIUBHIyajbHas 4epTa OpraHu3Ma 4acTO 3aBUCHT OT
aKKJIMMAaTU3aluH (TPEHUPOBAHHOCTH) YEJIOBEKa, H €0 OOLIET0 COCTOSHHS 3710POBbS U (PM3NYECKOMN MOrOTOBKH.

OTHocuTeabHAS BAAKHOCTD (Humidity, Relative, RH): oTHOIIeHNE (PaKTHUECKH UMEIOIIETOCS COJIEPKaHMs TapOB BOIBI
B BO3JIyX€E K COJIEPKAHUIO IMapOB B HACBHIIIICHHOM UMH BO3/yXe (TIPH TeX K€ TeMIeparype u JaBICHUN).

I'unepnupexcusi (Hyperpyrexia): Temnepatypa ueHtpa tena, npessimaronias 40°C (104°F).

I'uneprepmus (Hyperthermia): CocTosiHUE YellOBEKa, MPH KOTOPOM TeMIlepaTypa IEeHTpa Tena mpessimaer 37,2°C
(99°F). Paznuuator cnabywo runeprepmuto (37,2—38,5°C; 99-101,3°F), cpeaniow (TO €CTh — TEIJIOBOS YTOMJICHHE,
temneparypa ueHTtpa tena (38.5-39,5°C; 101,3-103,1°F), rtny0Ookas/cunbHas (>39,5°C; 103,1°F), unu riy0Ookas
KITMHUYECKasi TUIIepTepMUs (TO ecTh — TerutoBort ynap (>40,5°C; 104,9°F). llpessimenue 45°C (113°F) npu HEOKa3aHUH
CBOEBPEMEHHON MeIUITMHCKON TTOMOIIIA MOYKET IIPUBECTH K CMEPTH.

MakcumanbHoe notpedenne kuciaopona (Maximum Oxygen Consumption, VO.max): MakCUMaJbHOE KOJIHMYECTBO
KHCJIOPOJIa, KOTOPOE MOXKET HCIIOIB30BATH OPTaHH3M.

HNHTeHcUBHOCTHL 00MeHa BemecTB (Metabolic Rate, MR): KONMYeCTBO XMMHUYECKOW OJHEprHu, Ipeodpazyemoil B
OpraHu3Me B Iporiecce 0OMeHa BEIIECTB B MOJIE3HYI0 pabOTy M TEIUIO 33 €AUHUILY BPEMEHU.

Oomen BemectB, Meradoamsm (Metabolism M): Tlepexon XWMUYECKOH JHEPrHMM B TCEIUIOBYIO JHEPIUI0O U B
MEXaHUIECKYI0 padoTy.

Ob0nacte nomycTuMol JesiTeibHOCTH (Prescriptive Zone): Takue yCIOBUs OKpy)Kalolled Cpeabl, B KOTOPBIX
BBHIIIOJTHEHUE Pa0OTHl MPUBOIUT K OTBOMY TEIUIA M3 OpraHM3Ma TaK, YTO MOJAEPKHBAETCS MOCTOSHHAs HOpMajibHas
TeMIepaTypa Tena.

AtMmocdepnoe nasiaenue (Ila) (Pressure, Atmospheric, Pa): naBnenue, co3aaBaeMoe Maccoil Bo3ayxa; B cpeanem 760
MM pTyTHOTO cToj0a (101 kI1a) Ha ypoBHE MOpS; 3Ta BETUUMHA YMEHBILAETCS TIPH YBETUUYECHHN BBICOTHI.

(IlapuuanbHoe) naBjaeHHe NApoB BOAbI (Pressure, Water Vapor, Pa): naBneHue (B mackalsix), cO3JaBaeMoe
HCKITIOUUTEIHHO TTaPOM BOJIBI, HAXOSAIINMCS B BO3IYXE.

11


https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%BF%D0%B8%D1%80%D0%B5%D0%BA%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://en.wikipedia.org/wiki/Basal_metabolic_rate
https://en.wikipedia.org/wiki/Hyperthermia
https://en.wikipedia.org/wiki/VO2_max
https://en.wikipedia.org/wiki/Hyperthermia
https://en.wikipedia.org/wiki/Fever#Hyperpyrexia
https://en.wikipedia.org/wiki/Heat_syncope
https://en.wikipedia.org/wiki/Heat_stroke
https://en.wikipedia.org/wiki/Heat_exhaustion
https://en.wikipedia.org/wiki/Heat_cramps
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B0%D0%BF%D1%81_(%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D1%83%D0%B4%D0%B0%D1%80

Bpau (Qualified Health Care Professional): kxBanmupUIMPOBaHHBI MEAUIIMHCKUI pabOTHHK, MMEOmuil 00pa3oBaHue,
OMBIT Pa0OTHI, JHULIEH3UIO (M JIBIOTHI - €CIM 3TO NPHUMEHHUMO), KOTOpPBIH 3aHMMaeTcs CBOEH NpogeccHOHaNbHON
JeSITENBHOCTBIO B ITpeeiax CBOEH crenrann3aii.

Tensionepenaya 3a cuét uznyuenus (Radiant Heat Exchange, R): BennurnHa TEII000MEHA, BRI3BaHHAS UCKIIOUUTEIIHEHO
nepenadedl Termia 3a CU€T M3NMYYCHUS MEXAYy JABYMs (M3Iy4yarollMMH) TIOBEPXHOCTSMHU, HWMEIONIMMU Pa3HYHO
TEMIEPaTypy.

Ko puuuent tennonepenaum 3a c4ér remaonpoBoaHoctTu (Radiative Heat Transfer Coefficient, hr): mokaszarenb
WHTEHCHBHOCTH TEIUIOOOMEHA MEXy JBYMS YEPHBIMU TIOBEPXHOCTSIMH, UMEIOIIUMH TEMIIEPATypy, OTINYAIONIyIocs Ha |
enuHuny e€ m3mepenus. Pazmeprocts: B1/(M2 x rpag C).

YpoBennb pearupoBanusi (Recommended Alert Limit, RAL): pexomeHayeMoe HCTUTYTOM 3HaYeHHE TETJIOBOH HATPY3KH
Ha COTpYyJIHHKA, pabOoTaloIIero B HArpeBalolleM MHUKPOKJINMATe, KOTOpOe SBISETCS MPEAeTbHO-IOMYCTUMBIM IS HE
aKKJIMMaTH3UpOBaHHBIX pabouux. Jlanee B TekcTe — MpelelbHO AOMYCTHMBIA YPOBEHb Ui HE aKKIMMaTH3MPOBAaHHBIX
pabouux, [1/[YHa.

Mpeneanno nomycrumblic yposenb (IIAY) (Recommended Exposure Limit, REL): pexomenmyemoe MHCTUTYTOM
npeacJIbHO JOMTYCTUMOC 3HAYCHUC TEIIOBOM Harpys3ku Ha aKKIIMMATU3UPOBAHHBIX COTPYAHUKOB; B JAHHOM CJIydac — IJIA
TeX, KTO TPUBBIK K IEperpeBy (akkIuMmaTu3upoBaics). Jlamee B TEKCTE€ - TpPEeNbHO AOMYyCTUMBIA YPOBEHB IS
AKKIIMMAaTH3HPOBAaHHBIX pabounx, [1JYa.

Padnomuoans, Hekpo3 (oTMHpaHHe) TKaHeW MbIIII ckeneTta (Rhabdomyolysis): coCTOsHUE OpraHH3Ma, BO3HUKAIOIIee
[P [IEperpeBe M AJTUTENbHOM BBIIOIHEHHH (U3HYECKO pabOThl, KOTOPOE MPUBOAMUT K OBICTPOMY PaspyLICHHIO MBbIIIL,
UX pa3pbIBy U OTMUPAHUIO MbIIIEYHON TKaHU. CM. paznen 4.2.2.

«CrannapTHelii padouuit» (Standard Man): penpe3eHTaTHBHBIN YelloBeK, ¢ Maccoil Tena 70 xr (/54 ¢gymma) u
TUIONIA/BI0 TOBepXHOCTHU Tena 1,8 M2 (19,4 keadpamuvix gyma).

IHoTtoBbinenenue (TemnoBoe) (Sweating, Thermal): peakis MOTOBBIX yKeJe3 HA TETUIOBOH pa3IpakuTelb (Harpes).

CxoppexrupoBannas temneparypa (Temperature, Adjusted Dry Bulb tadb): Temnepatypa, n3MepeHHass TEPMOMETPOM,
LIyBCTBI/ITC.HI)HI)II‘/'I 3JICMCHT KOTOpPOTro 3aHII/IH_IéH OT OpAMOIO MnmonagaHrud COJTHCYHBIX Hy‘-IefI.

Temmneparypa (okpyxkawomeii cpeabl) (Temperature, Ambient ta): TemnepaTypa OKpyXarolel cpeasl (Bo3ayXxa OKOJIO
Tena yesoBeKka). Takke Ha3bIBaeTCs (Ha 3alafie) TeMIepaTypoi, H3MEpEHHOH TEPMOMETPOM C CYXHM UyBCTBHTEIHHBIM
3JIEMEHTOM.

Cpeansisi Temnepatrypa okpy:kawueii cpeast (Temperature, Ambient, Mean ta): cpenHee 3HaUeHUE TEMIIEPATYpHI ta,
M3MEpPEHHOE HECKOJIIbKIMH TEPMOMETPAMH B Pa3HBIX MECTaX; WIH B Pa3HOE BPEMH.

Temnepatypa uentpa tena (Temperature, Core Body tcr; wnn Core Temperature): TeMnepaTypa TKaHed U OpraHoB B
TEJIe YEII0BEKA.

Temmnepatypa Touku pockl (Temperature, Dew-point tdp): TemmepaTypa TOYKH POCBI, TO €CTh TakKas, MPH KOTOPOM
BIaKHOCTE gocturaeT 100%, n HaunmHaeTCsS KOHACHCAIIMS BOJIBI.

OddexTuBnas temneparypa (Temperature, Effective ET): KOMIIGKCHBIA TOKa3zaTellb (YUMTHIBAIOIIMN TeMIepaTypy
BO3ayXa, €ro BJAXHOCTL M CKOPOCTH [IBI/I)KCHI/IS[), HO3BOH5HOHII/II71 OLICHUTH CY6T>GKTI/IBHOG OIIYHICHUE YCJIOBCKA
(TerT0/X0M0IHO).

Temnepatypa mapuxa (Temperature, Globe tg): Temmeparypa, U3MepeHHAsT TEPMOMETPOM, CYXOW UyBCTBUTEIHHBIN
AJIEMEHT KOTOPOT'O HAXOUTCSI BHYTPH, B IIEHTPE TOHKOCTEHHOTO MTOJIOTO 3auepHeHHOro MeaHoro mapa (o I'OCT P UCO
7243-2007).

Cpennsisn Temnepatypa tenaa (Temperature, Mean Body tb): cpenHee 3HaUCHHE TEMIIEpaTyphl, H3MEPCHHON B Pa3HBIX
TOYKaX W B TENEe YEIOBEKAa, W HA IMOBEPXHOCTH KOXKH. DJTO 3HAYCHHE MOXET OBITh NMPHOMMKEHHO OMPEICICHO Ha
OCHOBaHHUHY TEMIEPATYphl KOXKU TEMIIEPATyphl IIEHTPa Tela.

Cpeansisi TeMmepaTtypa OKpYy:Kamomux mnoBepxHocteil (Temperature, Mean Radiant tr). cpemuss TemrepaTrypa
TETJIOBOTO M3IYICHHS OKPYKAIOIICH cpeapl (TOBEPXHOCTH OKPYIKAIOIIUX MPEIMETOB).

CpenneB3BenieHHasi Temneparypa koxu (Temperature, Mean Skin tsk): cpemHss TeMmmepaTypa KOXH, NOJy4YCHHas
myTéM 3aMepoOB TEMIIEpaTypbl B Pa3HBIX MECTaX, M IOCIEAYIONUM IepecdéToM (¢ y4€TOM IUIOIaIy ITOBEPXHOCTH
pa3HBIX YacTel Tena).
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%BE%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%B4%D0%BE%D0%BC%D0%B8%D0%BE%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ohranatruda.ru/ot_biblio/standart/186336/?sphrase_id=267873
https://ohranatruda.ru/ot_biblio/standart/186336/?sphrase_id=267873
https://en.wikipedia.org/wiki/Dew_point
https://en.wikipedia.org/wiki/Human_body_temperature
https://en.wikipedia.org/wiki/Rhabdomyolysis
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D1%80%D0%BE%D1%81%D1%8B

EcTecTBeHHasi TeMmepaTypa BJIAKHOTO IIapuka Tepmometrpa (Temperature, Natural Wet Bulb tnwb): Temriepatypa,
WU3MEPECHHAsT TEPMOMETPOM C BIIAXKHBIM UYyBCTBUTEIBHBIM 3JEMEHTOM, KOTOPBI HAXOAMTCA B YCIOBHUSX, KOTOPHIC
COOTBETCTBYIOT XapaKTePHOU CKOPOCTH JABMKEHUS BO3IyXa.

HeiicTBylomas temmneparypa (Temperature, Operative to): Takasi IOCTOSTHHas OJIMHAKOBAsl TeMIlepaTypa IMOMEIeHHs,
UMEIOIIEero YEPHBIA [BET MMOBEPXHOCTH, HAXOMSICh B KOTOPOW TEImI000MeH pabouero 3a CU4&T KOHBEKLUUH W M3ITY4YCHUS
OyzeT paBeH peabHOMY TEIUIOOOMeHY (3a CUET KOHBEKIMM M M3JIyYCHHs) B pEasbHBIX MPOU3BOJICTBEHHBIX YCIOBHUIX
(xorma TemmepaTypa 1 IBET OKPYXKAIOIINX MPEIMETOB HE OJJUHAKOBHI).

OpanbHasa temmnepatypa (Temperature, Oral tor): TemnepaTypa Tella 4ejOBeKa, U3MEPEHHAss BO PTY IOJ S3BIKOM B
TeYeHUe 3-5 MUHYT.

Ilcuxpomerpuueckass Temmeparypa (Temperature, Psychrometric Wet Bulb twb): MUHMMaJbHas TeMIepaTypa,
KOTOPYIO MOKHO TIOJIYYUTH 32 CUET MCIApeHHsl BOJBI B OKPY)KAIOMIMN BO3MIYyX; U3MEpSETCS TEPMOMETPOM C BIIAYKHBIM
YyBCTBHTEJILHBIM 3JIEMEHTOM, IPUHYAUTEIHEHO 001yBaeMBbIM BO3LyXOM.

KommiexkcHblii nokaszaress Temnepartypsl (Temperature, Radiant tr): moka3aTenab TeMIepaTyphl Ha IOBEPXHOCTH Tena
(mpenmMera), BBIYUCISIETCA C Y4ETOM TEMIEpPaTyphl TeN, OT KOTOPBIX HMCXOAMT W3IY4YEHHE; TEMIEPAaTyphl U CKOPOCTH
Bosayxa: MRT = Tg + (1,8 x Va®) x (Tg-Ta), rne MRT = Mean Radiant Temperature (°C), cpeansis Temreparypa
MMOBEPXHOCTEH, OKpy)aromux Teno; Tg = temmeparypa mapuka (COCT P UCO 7243), (°C); Ta = temrieparypa Bo3ayxa
(°C); m Va = cropocTb Bo3ayxa (Mm/c).

PexTanbnasa Temneparypa (Temperature, Rectal tre): Temnepatypa Tena, u3MepseMas B psIMON KUIIKE Ha pacCTOSHUU
10 cm.

Temneparypa koxu (Temperature, Skin tsk): TemrepaTypa, u3MepseMass TEPMOMETPOM IIPH pa3MEIICHUH
YyBCTBUTEJILHOTO JICMEHTA Ha MMOBEPXHOCTH TeJIa.

Temnepatypa 0apadannoii nepenouku (Temperature, Tympanic tty): Ans TOYHOTO M3MEPEHUS ATOH TeMIepaTyphl
HEOOXOOMMO Pa3MECTUTh YyBCTBUTEIbHBIM 3JEMEHT HENOCPEICTBEHHO Ha OapabaHHYyIo nepenoHKy. Ha mpakruxe, mis
OIIGHKM TeMIepaTypsl OapabaHHON TEPENOHKH, YYyBCTBUTENBHBIA JJIEMEHT pa3MeljaloT B KaHale yxa, B
HETOCPEICTBEHHON OM30CTH 0T OapabaHHON MEPETIOHKH.

Tepmoperyvasuus (7Temperature Regulation): cOXpaHEHHWE TeMIIEpaTypbl Tella B TpaHUIAX, OOECTIEYHBAIOIINX
HOpMaJIbHOE (PYHKIIMOHUPOBAHNE CHUCTEM M OPTaHOB. B yCIOBHSX HAarpeBaroIIeTo MM OXJIAXKAIONIET0 MUKPOKIIMATa (C
y4éTOM BHYTPEHHErO TEIUI000pa30BaHUsl IMPH OOMEHE BEIIECTB, BBHITOIHEHWU (DU3MYECKOW pabOThI) COXpaHEHUE
TeMmepaTypsl obecrieunBaeTcsl 3a CUET (PU3MONOTMYECKOW peakiuu opraHm3ma (IpU TeperpeBe - yBEIWYMBACTCS
KpPOBOTOK HYepe3 KOXY, YTO TOBBIMIAET €€ TeMIepaTypy; MPOUCXOINUT MOTOBBIACTICHNE); M 32 CUET MOBEACHUS YeJIOBEeKa
(TepexoJ1 B MECTO ¢ MEHBIIICH TeMIepaTypoi, B TCHb | Jp.)..

Tennousonupywimue cBoiictBa ofaexabl (Thermal Insulation, Clothing): cnocoOHOCTH OJIEXKIBI yMEHBIIATh
TEITIO0OMEH MEXKITy TEJIOM B OKPY KaoIIel cpemoit.

OddexTuBnass Temnousonsuus onxexabl (Thermal Insulation, Effective). cymMMmapHas TEIUIOM30JAIUS Tejla OT
OKpYKarolel cpeibl, o0ecrieunBaeMas U OCKIOH, M CIIOEM HEIOJIBUKHOT'O BO3AyXa.

TennoBoe nanpsikenne (Thermal Strain): HanpsokeHHe (DU3MOIOTHYECKMX MEXAaHU3MOB TEPMODETYISMIUN TPH
BO3/ICHCTBUW HATPEBAIOIIETO MUKPOKINMATA.

TennoBasa narpy3ka (crpecc) (Thermal Stress): cymMMa TEIUIOBOTO BO3ACHUCTBHUS OKPYIXKAIOIICH Cpellbl M BHYTPEHHEH
TETUIONPOAYKIIMU OpraHu3Ma pabodero.

IMonnoe TemnoBoe Bo3neiictBue (7otal Heat Load): cymma TOCTYIUIGHHWS TeIla W3BHE W TEIIOOOpa3OBaHHS B
OpraHu3Me mpu 0OMEHE BEIECTB.

Kommnuiiexkcublii moka3aresas Temnepatypsl (Universal Thermal Climate Index, UTCI): noka3zarens (cM. pa3men 9.3.4),
YVUUTHIBAIOIINI (PU3MOIOTHYECKYIO PEAKIHIO YeTOBEKa Ha OKPYIKAFOIIUE YCIOBHSI.

KoMmnnekcHbIN moka3aTenb TeMmeparypbl okpyxkatomieit cpensl (Wet Bulb Globe Temperature WBGT): moxa3areib,
VUUTHIBAIOIIUI TeMIepaTypy BO3IyXa, H3MEPEHHYIO TEPMOMETPOM C CYXUM UYyBCTBUTEIBHBIM 3JIEMEHTOM; BIaXKHOCTh

BO3[yXa; M COJIHCYHOC H3JTydCHHE. BBIYMCISACTCS C MOMOIIBIO MEPEUHCIICHHBIX MapaMeTpOB JUIsS OICHKH (BHEIIHETO)
TEIUIOBOTO BO3JICHCTBHS HA paboyero.

YBaaxxHEHHOCTH KOKU (Wettedness, Skin w): TUIOIIaah KOXKU, TOKPHITAs IOTOM.
Joust yBiaa:kHEHHOI K0xM, (%0) (Wettedness, Percent of Skin): nomnst (%) Bcei KOXH, KOTOPAst MOKPHITA TOTOM.

Padora (Work): BHemHssT MexaHHUYecKasi paboTa, COBepIlIagMasi YeJIOBEKOM 3a CUET DHEPIUH, MMOJIyIaeMOi OPraHU3MOM
npu 0OMEHE BEUIEeCTB.
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B0%D0%B1%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%BE%D0%BD%D0%BA%D0%B0
https://ohranatruda.ru/ot_biblio/standart/186336/?sphrase_id=267873
https://en.wikipedia.org/wiki/Wet-bulb_globe_temperature
https://ru.wikipedia.org/wiki/WBGT_(Wet-Bulb_Globe_Temperature)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F

YcnoBHble 0003HaYeHUS.

0O603Ha- TepMuH EavHuubi
yeHue nimepeHuns
Ab [Tnoma e NOBEPXHOCTH Telia M2
ADu  |[Tmomans noBepxHocTH Tena (1mo J(robya) M2
Ar ITmomaapr KoXku, MOABEPraromiascs Bo3AHCTBUIO TEMJIOBOTO U3JIyUEHUS M2
Aw [Tmomans yBIaXHEHHOM KOXKHU M2
C Temnaoo0MeH 3a CUT KOHBEKITHH Bt; Bt/m2
CO O0BEM KpOoBH, MPOKAUYMBAEMBIH CEPALIEM 3a CAMHHUILY BPEMEHH (32 MHHYTY) J/MMH
Emax |MakcumanbHOE ITOCTYIUIEHUE ITapOB BOJABI B BO3IyX MPHU Mpeo01alaromx Kr/4ac
METEOPOJIOTHYECKHX YCIOBHUSX
Ereq |KommdecTBO moTa, KOTOPOE JOKHO UCIIAPUTCS TS TOTO, YTOOBI N30€KaTh Kr/4ac
neperpesa opraiu3Ma (COXpaHuTh TEIJIOBOE PABHOBECHUE)
Fel Koaddumment g yuéra cHUKEHUS! KOHBEKTUBHOT'O TEIJIOOOMEHA U3-3a Oe3pa3MepHbIi
BIIUSIHUSI OZCIK b
H KosinuecTBo TEII0BOM SHEPTUU B TEJE Bt
hc Koaddumment rermnoodMena 3a cu€T KOHBEKIMN Bt/(M2x°C) ;
kkaur/(qacxm2x°C)
he Koaddumuent termmoodMeHa 3a CUET HCTIapeHS Br/(Mm2xxI1a)
HR UYactora cepneunsix cokparieHuit YCC (myanc) YAapOB/MHH
hr Koaddumment rerumoooMeHa 3a cHET H3TyUYCHUSI. Bt/(M2x°C) ;
kkaur/(qacxm2x°C)
hr+c  |KoaddunmenT rermooOMeHa 3a cHET M3MYUYSHHUS U KOHBEKITUH (BMECTE). B1/(M2%°C) ;
KKay/(yacxm2x°C)
Ia Termnon3oaupyronme CBOMCTBA CJI0A HEMOJIBHXKHOTO BO3/1yXa. KJIO
Icl Termronzoaupyonme CBONCTBA 0K AbI (OJHOTO CJI051). KJIO
im [Toka3zaTelnb BIaronpoHUIIAEMOCTH OJCIKIBI. Oe3pa3MepHBIi
im/clo  |OTHOIIEHNE BIArOMPOHUIIAEMOCTH OJEKIBI K €€ TeTUTON30JINPYFOIIAM Oe3pa3MepHBIit
CBOICTBaM.
K TemmooOMeH 3a CUET TEIIOMPOBOHOCTH. Bt; Br/m2
kkan  |Kunokanopwus (Kilocalories), 1 xxan = 4184 /c. kcal b’
M Metabomnn3M, 0OMEH BEIIECTB. met
Met  |Egunaurma m3meperus MeTaboimmu3ma. I met =
50 kkan/(M2x4ac)
MM. PT. CT.|EquHuna usMepeHus AaBJICHUs, HE CUCTEMHasl. 1 mmHg = 133 kIla
M/c MerTpsl B cekyHy.
pa (ITaprmansHOE) NaBICHHUE BOJSHBIX TAPOB B BO3ITyXE. MM pT. cT.; Klla
Psk  |/laBneHne mapoB BOZBI Ha MOBEPXHOCTH KOXH, KOTOPOE MPUHUMAETCA PaBHBIM MM pT. cT.; k[]a
42 MM pT. cronba (5,6 xlla) mpu Temneparype koxu 35°C (95°F).
psk,s  |[daBieHue mapoB BOABI IPH TeMIIEpaType Koxku 36°C MM PT. cT.; Klla
(u omnocumenvrou enaxciocmu 100%,; npunumaemces pasuvim 5,9 klla).
RH OTHOCUTENBHAS BIAKHOCTD. % (TIpotIeHTHI)
R Temoo0MeH 3a CUET W3TyICHHUS. Bt; Br/m2
S [ToToBBIIENEHNE. JUTP
SR [loToBBINCICHNE 32 €IUHUILY BPEMEHH. rpaMM/MUH; T/4ac;
KI/MMH; Kr/4ac
N OO0BEM KpOBH, TPOKAYNBAEMBIN JIEBBIM JKEITYIOYKOM CEp/Ilia 3a OIHO MJT
COKpaIllCHHUE.
SWA  [[Inomags Tena, HOKPHITasi HOTOM. M2
%SWA [SWA/ADu x 100 = gons miornraau tena (%), KoTopas IOKPhITa IOTOM. % (TIpotIeHTHI)
T AOcoIrroTHas TeMIiepaTypa, t + 273 °K
Ta Temneparypa OKpy>KaroLero Bo3ayxa, U3MEpEHHAsA TEPMOMETPOM C CYXUM °C, °F
YYBCTBHUTEIBHBIM 3JIEMEHTOM
tadb |Temmeparypa OKpy>KarIIero Bo3ayxa, i3MepeHHas TEPMOMETPOM C CYXUM °C, °F

YyBCTBUTCIIBHBIM 3JIEMEHTOM, 3alIUIIEHHBIM OT IpAMOro nomnagaHusa
COJIHCYHOI'O CBETA.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%BE%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C

ter Temmeparypa meHTpa Tena. °C, °F
Tdp |Temmeparypa TOYKH pOCHI (KOT/Ia IPH HEM3MEHHOM COAEP)KaHUHU BJIAarH B °C, °F
BO3/IyXE OTHOCHUTEIbHAs BJIaXHOCTh nocturaet 100%).
Tg Temneparypa, U3MEPEHHA CYXHUM TEPMOMETPOM, KOTOPBII HAXOAUTCS B °C, °F
[IEHTPE TOHKOCTEHHOTO 3aU€PHEHHOTO Iapa.
Tnwb |Temmeparypa, n3MepeHHas BIaKHBIM TEPMOMETPOM MPH XapaKTEPHOIH °C, °F
CKOpPOCTH ABMKEHUS BO3/yXa.
to JeiicTBytomias TemmepaTypa (TemMreparypa MoMenleHns ¢ YEPHBIMU CTEHAMH, B °C, °F
KOTOPOM TETNIOOOMEH M3ITyYeHHEM M KOHBEKIIHEW PaBeH PeaIbHOMY ).
tr TemnepaTypa HOBEpXHOCTH, YUACTBYIOIIEH B TEMIOOOMEHE C TOMOILBIO °C, °F
W3ITyUYESHHUSL.
I CpenHsis TemMIieparypa TEIIOBOTO U3TYUSHHS OKPY KAIOIIEH CpeIbl °C, °F
(TTOBEpXHOCTH OKPYIKAIONTUX MPEAMETOB).
tre PekranpHas TemmepaTtypa, ©3MepsieTcsl B PsIMOM KuIike Ha riryoune 10 cm. °C, °F
tsk Temmneparypa KOXH. °C, °F
tsk Cpennsist Temneparypa Koxu °C, °F
Tpwb |[Icuxomerpudueckas Temreparypa, i3MepeHHass TEPMOMETPOM C BIaXKHBIM °C, °F
JJIEMEHTOM, IPUHYIUTEIHHO 00JyBaeMBbIM BO3AYXOM
tw Taxas mocTosiHHAs (OAMHAKOBAS) TEMIIEpaTypa OKpYIKaroIIel Cpesl, B °C, °F
KOTOPOH TETNTIOOOMEH MEXTy TEJIOM YeJIOBeKa U 3TOH OKpyXKarolel cpeaoi
(uMeHHO 3a cHéT M3NMy4YeHus) OyJeT paBHBIM pealbHOMY TEIUIOOOMEHY MEKIY
TEJIOM YeJI0BEKA U pealbHOM OKpY Karollel ero cpefoi (MMeHHO 3a CUéT
M3IIYICHMS);
twg  |Temmeparypa, m3mMepeHHast TEPMOMETPOM C YBIAKHEHHBIM YyBCTBUTEIbHBIM °C, °F
3IIEMEHTOM, KOTOPBIH 00JyBaeTCsl BO3LyXOM; YUHTBHIBAET OXJIaXKIECHHE 32 CUET
ucrnapeHusi (KOTOpoe 3aBUCHT OT OTHOCHTENBHON BIAKHOCTH BO3yXa)
Va CKOpOoCTh BO3AyXa M/c; hymos/mun
VO;max |MakcumanbHOe IOTpeOIeHHE KUCIOPOIa wit/(krxvun) V5 v
nurpos/gac @
W Pabora KKaJ1/9ac
u Koaddumnment noneznoro neictus, Mmexanndeckas 3pGeKTHBHOCTb paOOTHI % (TIpOTIEHTHI)
w JloJis OT Bcel KO¥kKU, KOTOpasi OKPBITA IIOTOM Oe3pa3MepHBIi
c Hocrosnnas Credana — bosabiivana B1/(M2xK*)
€ Koaddumment uzmydennst 0e3pa3MepHBIit

1 — mokasarenb a3poOHON TPCHUPOBAHHOCTU OPTaHU3Ma, CIIOCOOHOCTH Cep/lia U JIErKux 0osee 3PPEKTUBHO
CHa0XAaTh MYCKYJIbI KHCIIOPOJIOM;
2 — TIoKa3areyh O0IIero moTpedIeHUs KUCI0pOoaa MPH MaKCHUMaIbHOM, MTMKOBOH Harpyske.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A1%D1%82%D0%B5%D1%84%D0%B0%D0%BD%D0%B0_%E2%80%94_%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4%D0%B0

baaromapHocTy.

ABTOpBI ATOTO JOKYMEHTA ITPU3HATENBHEI 32 BKJIA]] B HETO
1 3a PElCH3UPOBAHKE, BBIMOIHEHHBIC COTPYAHUKaMKu VHCTHTYTA:
Otnen ooyuyenusi u nHpopmupoBanus (Education and Information Division)
[on Wynwere Paul Schulte, PhD (Director)
Tomac Jleart Thomas Lentz, PhD, MPH
Katnua MakMaxoun Kathleen MacMahon, DVM, MS
Jlaypanun Tetinop MaxKepunan Lauralynn Taylor McKernan, ScD, CIH
Xe-Kotonr Uyn HeeKyoung Chun, DSc
Bbap6apa [lamc Barbara Dames
eppu anmxep Sherry Fendinger
Panbd 3ymBansa Ralph Zumwalde

Otnen n3yyeHus 3a001eBaeMOCTH, OLEHKH PHCKA M _HcCIel0BaHUI Ha padoumx mectax (Division of Surveillance,
Hazard Evaluations, and Field Studies)

I'peropu bepp Gregory Burr, CIH

Jlxymut Diizenbeprep Judith Eisenberg, MD, MS
Menomau KaBamoro Melody Kawamoto, MD, MS
Mapxk Metnep Mark Methner, PhD

Har Tpayrvan Doug Trout, MD, MHS

OTtnen uzydyenus u npouaakTuku TpaBmatusma (Division of Safety Research)
Jlappu [xxekcon Larry Jackson, PhD

Otaen noAroToBKH K ¥ JukBHAanuu nociaencteuii YC (Emergency Preparedness and Response Olffice)
Jxo3ed Jlutn Joseph Little, MSPH

Otnen ¢GyHIAMEHTAJLHBIX W Ja00pPATOPHLIX HMccaenoBannii npog3adoaepannii m tpaBmarusma (Health Effects
Laboratory Division)
Hou Wapn Dan Sharp, MD, PhD

Ortnen oxpanbl Tpyna ropusikoB (Office of Mine Safety and Health Research)
Kpucrodep [purtaapn Christopher Pritchard, MS, PE

JladopaTopusi cpeacTB MHAUBUAYAJIbHOM 3amuThl (National Personal Protective Technology Laboratory)
Kpucrodep Kodpdu Christopher Coffey, PhD

Otnen 3anaanbix WTAaTOB (Western States Division)
Wsonu byapo Yvonne Boudreau, MD, MSPH

I'nasuoe vupasaenue (Office of the Director)
xon [lexep John Decker, MS, RPh, CIH
Jxxon IIessuentuno John Piacentino, MD

o Munneunopd Paul Middendorf, PhD, CIH
Hropa Canerno Nura Sadeghpour, MPH

Cenen KomnuH3 okazana moMmouls B pelakTupoBaHuu, a Banecca Yuibsimc, Hukku Pomepo um I'mno daszumo
y4acTBOBAIIM B CO3/IaHUM MakeTa AokymeHTa (Seleen Collins Vanessa Williams, Nikki Romero, Gino Fazio).
Kpome Toro, aBTOpsl 0COOCHHO MPU3HATEIBLHBI TEM BHEIIHUM pPEIICH3eHTaM, KOTOPbIE MPUCIIANA KOMMEHTAPHH U
BHECIIH BKJIaJl B CO3JaHUE ITOTO IOKYMEHTA!
Tomac bepuapn Thomas Bernard, PhD, MS College of Public Health
(YauBepcuret KOxHOI Dmopuis)
Owunun bumon Phillip Bishop, EdD, MS Human Performance Laboratory (YHuBepcurer AnaGambl)
Topn Keennerpom Tord Kjellstrom, MD, PhD, MEng Environmental Health Consultant, Professor
Health and Environment International Trust (Mamya, HoBas 3emanmusi)
Hoxon Mromunep John Muller, MD, MPH, FACOEM Occupational and Environmental Medicine
(Navy Marine Corps Public Health Center)
Cro3anna naitnep Suzanne Schneider, PhD Department of Health Exercise and Sports Sciences
(Yausepcurer Hero Mexuko)
Po3mapu Coxac Rosemary Sokas, MD, MOH  Professor and Chair Department of Human Science
School of Nursing and Health Studies (YauBepcurer J[>xopmxun)
Taxoke IPOeKT 3TOro JOKyMEHTa ObLI BHICTABIIECH HA MyOJIMUHOE 00CYXKIECHHUE, U BCE KOMMEHTAPUU OBIIIM YUTCHbI
MIPY TOATOTOBKE OKOHYATEIILHOTO BapHaHTa TEKCTA.
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https://www.cdc.gov/niosh/contact/officers.html
https://www.cdc.gov/niosh/contact/im-wsd.html
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https://www.cdc.gov/niosh/mining/aboutus/aboutus.html
https://www.cdc.gov/niosh/contact/im-dshe.html
https://www.cdc.gov/niosh/contact/im-dshe.html
https://www.cdc.gov/niosh/contact/im-eid.html
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naBa 1. CtaHgapT Nno oxpaHe TpyAaa,
perynupyroLimmn 3amTy paboumx ot
HarpeBawLlero MUKpoknumara (peKkoMmeHayemMbin).

HarmonaneHelii wHCTUTYT OXpaHbl Tpyna (N/OSH) pexoMeHIyeT HWCIOJh30BaTh ISl COXPAaHEHHsS JKU3HU U
3IOpOBBsI PaboUNX, MOABEPTAIOIINXCS BO3ACUCTBUIO HATPEBAIOIIETO MUKPOKINMAaTa, BCe yKa3aHHs (3TOTO) CTaHIapTa,
MIPEICTABICHHBIE B HACTOSIIIEM JOKYMEHTE. BEIOTHEHHE pEKOMEHIAINI 3TOT0 CTaHIapTa JOJKHO MPEIOTBPATUTh WU
3HAYUTEIHHO CHU3UTh PUCK YXYALICHUS 370pPOBbS Y JIOJEH, pa0OTaromux B

HarpeBaroeM MHKpokianMare. Eciy mocTyruieHne Teria B OpraHu3M H3BH(
TaK)KE TETUIOBBIZCNIEHNEe BHYTPH (M3-3a BBIMOMHSAEMON (pu3mueckoil pabo
MIPEBBIIAIOT TEIUIOOTAAYY, NPOMCXOJUT HapyIIEHHWE TEPMOPETYISALUU, U
MOXET MNPHBECTH K Pa3BUTHIO NPO(ECCHOHANBHBIX 3a00JNeBaHMN, HecyactT
cllydassM M cMepTu paboumx. s mpemoTBpalieHus 3Toro padborogaress A0
WCIOJB30BaTh HM3MEHEHHE TEXHOJIOTHH, CpPEACTBa KOJIEKTHMBHOM  3all]
NPaBWJIBHO OPraHU30BaTh PEXHUM PaOOTHl COTPYIHUKOB, IPOBECTH TPEHUPOBK
AKKJIMMAaTH3aluI0 padovnX, MPOBOAUTh U3MEPEHHUS TEMJIOBONW HArpy3ku Ha HU
NPOBOAWTH  MEAWIMHCKHAE  oOcienoBaHus, OOECIEYHTh  MPaBUIBHOE

CBOEBPEMEHHOE  HCIOJNb30BAHMWE  3AIIMTHOM  CHEHOASKIBl U CPEHefgseescana Hiepefpes = Gebiow hepRotiCrorihe
WHIUBUAYaTbHOM 3ammuThl (CU3).

B srom mokymenTe moj oOreit (oTHON) TETIOBOM HArpy3Ko# (fotal heat stress) IMEIOT B BUIY CYMMY TeIlIa,
o0pazytolerocst BHyTpU OpraHu3Ma Ipu oOMeHe BemIecTB (MeTaboIMuecKoro), U Tema, IMOCTYaloUIeTr0 B OPraHu3M U3
OKpY>KaIOIEH Cpelibl; MUHYC TO TEMJIO, KOTOPOE OTBOJAUTCSA M3 OpraHM3Ma B OKpyXkaromyto cpeny. [loctymienue ns3BHe
W/uimm o0pa3oBaHUE B OpraHU3MeE TEIUIa BBI3BIBACT (PU3HOJIOTHYECKUE M3MEHEHUs (TEIUIOBOE HANpsDKCHUE, heat strain),
HarpaplicHHbIE Ha YBEIMUYCHHE TEIUIOOTHAud IJISi COXpAaHEHUS HOPMAaIbHOW, 0e30macHOW TeMmIepaTypsl LEHTpa Tena
[Parsons 2003]. Ilpu yMepeHHOM TEIIOBOM HAIPsDKEHWH, KOTJa IMOCTYIUIEHHe/00pa3oBaHUE B OpPraHU3ME TeIula He
CJIMIIKOM BEJIMKO, 3Ta (PU3UOJIOTHYEcKasl peakiys Ha Meperpes Moje3Ha M xkenarenbHa. Ho ecnu moctyiuieHne Temia B
OpraHN3M CTaHOBHUTCS CIUIIKOM OOJBIIMM, INPEBHIIAIONIEM €ro CIIOCOOHOCTh KOMIICHCHPOBATH 3TO, MPOHCXOAUT
yBEIUUYEHHE TeMIIepaTyphl LIEHTpa Tejla CBepX IPaHull, 00eCICUNBAIOIINX HOPMAIBbHYIO padOTy OpPraHOB U CUCTEM. DTO
CO3MaéT OMaCHOCTh pa3BUTHS 3a0ojeBaHWid u Jp. To, MpH Kakoil WMeHHO (OOINBIIONH) TEMIOBOH Harpyske
GU3M0NOTHYECKUE H3MEHEHUS! CTaHyT 4YPEe3MEPHBIMM, 3aBHCUT OT HHIUBHUIYaJbHBIX OCOOEHHOCTEH KOHKPETHOIO
pabouero, cocoOHOCTH €ro OpraHu3Ma BBIICP)KUBATh BO3JCHCTBHE HArPEBAIOIIEr0 MHUKPOKIMMATa. Y pasHBIX JIIOJeH
pasHasi criocOOHOCTh BBIAEPKMBATH TEIIOBYIO Harpys3Ky (0e3 HEeraTHBHBIX MOCJIEACTBUM ISl 3I0POBbs, B INpenesax
HOPMAJIBHOTO TIPHCIIOCOOJIEHUSI K HETIOCTOSTHHBIM BHEIIHUM YCJIOBHSM); HO y JII0O0OTO pabodero ectb BEpXHsS TpaHUIA
(Oe3zomacHOi) TETIOBON HArpy3KH, IIPHU MPEBBIIIEHUN KOTOPOW MEPErpeB OPraHM3Ma MOXKET MPHUBECTH K YXYIIICHHUIO
3I0POBbs, M Jake K cMepTH. Y OONbIIMHCTBA pabounX MOAXOISIIME MO0 BEIHMYMHE (YMEPEHHBIE) M MOBTOPSIOIINECS
BO3/ICHCTBHUS MOBBIIIEHHOHN TEMJIOBOM HArpy3KH BKIIOYAIOT MEXaHU3M (PU3MOJIOrHYEecKol aganTauuu (IpUCIocoOIeHus )
K M3MEHUBIIUMCS BHEIIHUM YCIOBHUSM (2KKIMMAaTH3AIMI0). DTO MPUCTIOCOOJICHHE MOBHIMIAET CIOCOOHOCTh OpraHu3Ma
CIPaBIATECS C TOCTYIUIGHHEM TeIula, oOeclieurBas €ro HOPMalbHYIO pabOTy B M3MEHHBLIMXCS YCIOBUsX. Takas
AKKJIMMaTH3alus T03BOJISIET padodeMy BbIIEPKHUBATH OOJIBIIYIO TEIJIOBYIO HAarpy3Ky 0e3 yiiep0a 1iIst 310pOBbSI.

YacTtoTa cimy4yaeB pa3BUTHS 3a00J€BaHUM, BBI3BAHHBIX ICHCTBHEM HArpeBarOLIEr0 MUKPOKIMMAaTa Ha IPYIILY
pabounx (MM MOBTOPSEMOCTh TaKUX 3a00JIeBaHUI Y OAHOTO M TOTO e paboyero) sBIsIETCS MMOKa3aTeineM, HHIUKaTOpOM
TOTO, 4TO (paboTonaTesnb), BO3MOKHO, HE 00ecIeunst TpeOyeMblii ypOBEeHb 3alUThl pabo4yKX OT Meperpesa; He 00ecneun
aZleKkBaTHOE MeZo0cie0BaHNe; U HE IPOBEN OLEHKY YCIOBHH pabOThl B OTHOLIEHHWH PHCKA YPE3MEPHOIO IIeperpena
[Rutstein et al. 1983]. Cnyuam mosiBIeHUs 3a00JieBaHMA pabOYNMX, BBI3BAHHBIX BO3JECHCTBHEM HArpeBaroIIero
MHUKpPOKJINMATa, SBISIOTCA IOKa3aTeleM HEOOXOIUMOCTH MPOBECTH MEIWIMHCKOE PACCleOBaHME JUIA ONpEAeSICHHS
TOT0, HACKOJIBKO aJIeKBaTHBI UCIIOJIb3YEMbIC MEPONIPHATHS 110 3aILUTE Padodero. A B HACTOSILEM JOKYMEHTE IPUBOASATCS
PEKOMEH/IAINY, BBITIOJIHEHHE KOTOPBIX CHU3UT PUCK PA3BUTHS «TEILUIOBBIX)» 3a00JICBaHUI.

Ecnu paboune He akKIMMaTH3HPOBAHbBI, a TEIUIOBAs Harpy3ka Ha HUX (TMOCTYIUICHWE TeIUla B OPTaHU3M H3BHE,
wioc o0pa3oBaHME Temjla B OpraHM3ME Ipud OOMEHEe BeIECTB BO BpeMs (U3MUECKOH padOThl) HE MpPEBBILIAET
COOTBETCTBYIOIIHE pa3padoTanHble MHCcTUTYTOM [1/[YHA Nis He-aKKIMMATU3MPOBAHHBIX Itojieit (Recommended Alert
Limits RALs, cM. ¢ur. 8-1), To cieayeT oXujaaTh, YTO PUCK/4aCTOTa 3HAYMTEIBHOTO YXYAIICHHUS 3JI0pOBBs (M3-3a
neperpeBa) y HUX OyIOyT He3HauuTenbHBI. [IpakTuuecku Bce 370poBbIEe pabouune, yCIEBIIME aKKIMMAaTU3UPOBATHCS K
paboTe B HarpeBaloIlleM MUKPOKIMMAaTe, M IOABEpralolluecs TEIJIOBOMY BO3ACHCTBHIO Kak MW3BHE, TaK H
METa00INIECKOMY, MOT'YT IIEPEHECTH 3TO BO3AEHCTBHE 0€3 yXyAILICHUS 3J0POBbS — €CIHM BO3JEHCTBHE HE IIPEBBIIIACT
paspabotannsle Uactutytom [1IYa ans akknmuMaTH3MpOBaHHBIX pabouux (Recommended Exposure Limits RELs; cwm.
¢ur. 8-2). [l OLIEHKH TEIUIOBOW HArpy3KH MPH MOCTYIUIGHUH TeIJla MU3BHE M METa0OJIMYECKOTO (BMECTE) HCIONB3YIOT
cpennee 3HaueHue 3a 1 gac (/-hour time-weighted averages TWASs), B COOTBETCTBUH C PEKOMEHIAIISIMU AMEPUKaHCKOU
acCOLMAIA TOCYyAapcTBeHHbIX NpombinuieHHBIX ruruneHuctoB (ACGIH) [ACGIH 2014]. B HactosmeM OOKyMEHTe
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TEPMHH «37I0POBBIE PabOUMe» OTHOCUTCS K JIIOJSAM, Ybd (PU3NUecKas MOATOTOBKA M COCTOSIHUE 3/I0POBBSI COOTBETCTBYIOT
(BBITIONHSIEMOH PabOTE), U KOTOPBIE HE TPEOYIOT JOMOIHUTEIBHOM 3aIUThI, JOTOJHUTEIBHBIX H3MEHEHUI B IpOrpaMMe
AKKJIMMAaTH3al1H, WIH JONOJHUTEIFHOTO HAOIIOCHHUS 33 COCTOSHUEM 3[0POBbSl — IOMHUMO TOT0, KOTOpPOE TpeOyeTcst h3-
3a paboThI B yCIOBUAX HarpeBaroIlero MUKPOKIMMAaTa.

B cooTBeTcTBHHM ¢ yKa3zaHHSMU B THaBax 4, 5 u 6, (paboromarens 00si3aH) pa3paboTaTh U MPOBOIUTH MPOrPaMMy
MEIULMHCKOT0 HAOMIOACHUS 32 COTPYAHUKAMH, YTOObI MUHUMH3UPOBATh PUCK YXYyIIIEHHUS HX 3J0POBbS U3-3a PaOOTHI B
YCIIOBUSIX HArpeBaroIer0 MHKpPOKIMMaTa. B 3Ty mporpaMMy AOJDKHO BXOAWTH: HPEABAPUTEIBHOE MEAUIIMHCKOE
obcnenoBanue (1 TeX, KTo OyneT paboTaTh B YCIOBHMSAX HArpeBAIOIIEr0 MHUKPOKIMMATa); U IEpUOANYECKHE
MEIOCMOTPBI — IS TEX, KTO YK€ paboTaeT B yCIOBUAX HArpeBaroiero MUKPOKINMATA.

1.1 IlpenenbHO IONYCTUMBIE YPOBHU BO3ACUCTBUSA, U
OIIPEJICTCHUE TEILIOBOIO BO3JICHCTBUS.

1.1.1 MNpenenbLHO AONYCTUMbIE YPOBHMW.

He akkiiumaTn3npoBaHHble padodue

Bo3szelicTBrue HarpeBaromero MUKpoKiimMaTa (BKIIto4ast Teroo0pa3oBaHKe B TEJIE TIPU BBITOJHEHHN (HU3MUSCKON
paboThl) Ha HE AKKIMMAaTU3UPOBAHHBIX 3J0POBBIX PabOUYMX, HE HMCIHOJB3YIOLUIMX CPEACTBA MHAMBHIYAIbHOW 3alUTHI
(CHU3 ot meperpeBa) He MomKHO TpeBbimaTh [1J]IYHa s He akknuMmatu3upoBaHHBIX pabounx (RAL), mokazaHHbie Ha
ur. 8-1.

AKKJ]I/IMaTI/I3l/IpOBaHHLIe paﬁolme

Bo3szelicTBrue HarpeBaromero MUKpoKiIuMaTa (BKIto4ast Teroo0pa3oBaHKe B TEJE TPU BBITOIHEHHN (HU3MUECKON
paboThl) Ha AKKIMMATH3HUPOBAHHBIX 3JJOPOBBIX paboumMX, HE UCIONB3YIOIINX CPEACTBA MHANBUAYaTbHON 3amuTsl (CU3
OT TeperpeBa) He MoIHKHO npeBbimath [1J[YHa g akknmuMatuznpoBanHbeix padounx (REL), mokazanusie Ha Qur. 8-2. B
pasnmene (4.1.5 Axximmaryzanysi K HarpeBaroUIeMy MUKPOKIMMATY) NPUBOAMTCS JOINOJHMUTENbHAas HHpopManus o0
AKKJIMMaTH3alHH.

Bausinue ogekabl

3nauenus [1JYua u [1]Ya, npuenéunsie Ha ¢ur. 8-1 u 8-2, paspaboransl Uil pabouux, 4bE€ COCTOSHHE
300pOBbSl M (u3MUecKas MOATOTOBKA COOTBETCTBYIOT BBIMOJHAEMOW paboTe, W KOTOpBIE OAETHl B OOBIYHYIO
OJIHOCJIOMHYI0 pabouyl0 ONEXIY, COCTOSIIYIO W3 PyOallku C AJIMHHBIMH PyKaBaMH M OpIOK; WINM SKBUBAJICHTHYIO
omexmy. A ecnm paboune ONETHI B OJAEKAY C MEHBIIEH BO3AYXO- W BIATOMPOHHUIIAEMOCTHIO; WM B OAEKAY,
TETUION30JIUPYIONINE CBOWCTBA KOTOPOH BHIIIE, YeM Yy OMHCAHHOW BbIIIC OAHOCIONHOH, TO 3TH 1Y (dur. 8-1 u 8-2)
MOryT He oOecrmeunth TpeOyemyro 3ammry. Kpome TOro, s 3aliMThl HEKOTOPBIX pPadOYMX, C MOBBILICHHOM
YyBCTBHTEILHOCTHIO, MOTYT TIOTPEOOBATHCS IOTIOTHUTENBHBIE MEPOTIPUSTHS MIPH MX paboTe B YCIOBHUIX HATrPEBAOLIETO
MUKpokimMara. B paznene (3.3 BiusiHue onexabl Ha TEMIOOOMEH) MPUBOAMTCS OMUCAHUE M3MEHEHUH, HEOOXOAUMBIX
Ui y4€Ta 0COOCHHOCTEH OJEKIbI.

1.1.2 OnpeneneHuve TeNNOBOro BO3AENCTBUSA OKpYXKarowen cpeabl.

MeTtoabl u3MepeHuit

B GonpmMHCTBE ciiy4aeB, JJisi OLIEHKH TEIUIOBOTO BO3ACHCTBHS OKPYKAIOIICH Cpebl clielyeT UCTIONb30BaTh WIN
Wet Bulb Globe Thermometer (WBGT), unm sKkBUBaJIeHTHBIN MeTO, Haripumep - Effective Temperature (ET), Corrected
Effective Temperature (CET), wmu Wet Globe Temperature (WGT), a 3aTrem mpeoOpa3oBarh pe3yibTaT U3MEPEHUH B
temneparypy WBGT. Eciau paboune HCHONB3YIOT Ta30HETIPOHUIAEMYIO OIEXIY, TO Jy4lle HCIOIb30BaTh dry bulb
temperature (ta) wnm ckoppekTHpoBaHHyIo (tadb) TemmepaTypy, a He WBGT, Tak Kak HenmpoHHIaeMas OAexnaa
HPETATCTBYET TEIUIOOTAade 3a CUET MCMAPEHHs, U JOIyCKAaeT TOJIBKO TEIUIOOTAAdy 3a CUET M3IydeHHs, KOHBEKIHH U
temmonepenaun [Astrand et al. 2003]. Pe3ymbTaThl 3TUX H3MEPEHHil MOTYT HCIIONB30BATHCS JUIS OINEHKH TEILIOBOIL
Harpy3Kd, ¥ TO3BOJIAT KBATU(QUIMPOBAHHOMY CHELHAIHUCTY 10 OXpaHe TpyAa pa3pabdoTaTh MEPONPHATHS Ui 3alUThI
310pOBBS pabouero.

TpeOoBaHus K MPOBEACHUIO H3MEPEHU I

W3mepeHne TEII0BOTO BO3JICHCTBUS OKPYKAIOIIEH cpelbl TOIHKHO MPOBOIUTHCS HA pabodyeM MeCcTe COTPYAHUKA
(M KaK MOKHO Omke K HEMY), Ha TOM MecTe, Tlie OH HaXOAWTCS; U OHO JIOJDKHO OBITh perpe3eHTaTHBHBIM. Ecim
COTPY/ZHUK HE HAXOJUTCS Ha OJTHOM MeECTe, a IEPEXOIUT C MecTa Ha MecTo (OTIIMYAIOUINEcs APYT OT Apyra), WIH eCii Ha
€ro MOCTOSTHHOM pa0o4yeM MECTE TEIUIOBOE BO3JIEHCTBHE MOXKET 3HAYUTEIHHO OTIMYATHCSA, TO HY)KHO CAENaTh 3aMephl B
KOKIOM MeCTe, W B TeUeHHe KaXIOTr0o TephojJila BPEeMEHH, KOTJla BO3JEHCTBHE OKpYXKarolled cpensl Ha pabodero
noctostHHo. Jlns Beruucienus cpennenr 3a 1 wac (hourly TWA) temneparypsl WBGT HyXHO y4yuThIBaTH (BCE)
BBINOJTHSIEMbIE TIPOU3BOACTBEHHBIC 331aHUs, U BCE TIEPHOABI OTIbIXA (TI0 PACIUCAHUIO, U HE TNIAHOBBIE).
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Yiay4duieHue ycJa0BUM TPyAa

(PaboTomarens 00s3aH) TIPOBOANTH H3MEPECHHSI TEIITIOBOTO BO3IECHCTBHS OKPYIKAOIIEH cpenbl He peke 1 pasza B
yac BO BpeMs HauOoJIee «ropsyei» J0M KakI0i CMEHBI;, B HanOoJIee )apKue MECSIbI Iojia, M TOTa, KOTaa MPOU30HAET
(Mmu oXKMIaeTcs) MEepPHo SKCTPEMAITBHO BBICOKOHN TeMmepaTypsl (heat wave). Eciu B TedeHHe IBYX MOCIEAOBATEIBHBIX
3aMepoB OyzeT BbIsiBIeHO npeBbimienne [1J][YHa nis He akknmuMmarn3upoBaHHbIX wid [1[[Ya s akkimMaTH3upOBaHHBIX
pabounx (RAL unu REL), To (paboTonarens) 00s3aH yaydlliaTh YCIOBUSA TPY/la COTPYIHUKOB C TIOMOIIBIO MOIXOMSIINX
CpCaACTB KOJIJIEKTUBHOM 3allUThl, OpPraHU3allOHHBIX MepOHpHHTHﬁ, WM HWHBIMH CHOCO6aMI/I — 0 TE€X I1Oop, IIOKa
pe3ynbTaThl JIByX IOCIEIOBATENbHBIX 3aMEPOB HE IMOKaXYT, YTO TEIUIOBOE BO3ACWCTBHE OKPYXAroIIeH cpenbl He
npessimaet IIIY Hacrosimiero crangapra.

Hayano npoBeaeHust H3MepeHHH TENJI0BOI0 BO3ACHCTBUA OKPYKAIOLIEH Cpeabl

Jns Bcex «ropsymx» pabOYMX MeCT HEeoOXOOUMO clenaTh 3aMepbl Temmepatypsl WBGT u  yuects
WMHIMBUIYaJbHbIE OCOOCHHOCTH (MCIOJIb30BaHIE Ta30HEIPOHUIAEMON CIICHIOACKABI U T.I1.); M 3Ta HHPOPMAIHS J0JKHA
WCTIOJIH30BAThCA TPH TUIAHWPOBAHWU MEPONPHUATHH 10 3ammTe pabodnX C MOMOIIBIO CPEACTB KOJUIEKTHBHON 3aIllUTHI,
OpraHU3aMOHHBIX MEPOIIPUATHH, WIIM HHBIMHU crioco0amu. [Tocie mpoBeneHns 3Toi (TiepBOHAYAIEHOM) OIIEHKH YCITOBHI
Tpyaa, (paboronaTtens 00s3aH) TPOBOANUTE 3aMEPBl B COOTBETCTBHH € YKa3aHUSAMH 3TOTO pa3ziena — B T€ MEPUObI rofa U
B T€ JIHH, Korja (Ha OCHOBE MEpBOHAYAIBHBIX 3aMEPOB U YUETe MHIMUBHIYATbHBIX 0COOCHHOCTEH) MOKHO OXKHIATh, YTO
cymMMapHoe (ITOJTHOE) TEIIOBOE BO3ICHCTBHE (OT OKPYXKAIOIIEH CPEenbl IUII0C TEIUIOBBIICIICHHUE MPU OOMEHE BEIIECTB)
MOXkeT mpeBbicuTh I1J[YHa mis He akKiIMMaTH3upoBaHHEIX win [1J[Ya mams akkInMaTH3upOBAaHHBIX pabOdnX; a TaKKe
MpU TIOJIYYCHUH TPEAYNpexKACHUd O (BO3MOXXKHOM) OIACHOM YBEIHYEHUH TeMIleparypbl oOT HarmoHanbHOM
METEOPOJIOTHUECKON CITYKObI, MK U3 APYTUX UCTOUYHUKOB.

1.1.3 OnpeneneHne BHYTPEHHEro TeNNOBbIAENEHUS.

s (mpaBUIbHOM) OIEHKH OMACHOCTH JUIS 3IOPOBBS HYKHO YUYHTHIBATH M TO TEIUIO, KOTOPOE BBHINEISIETCS B
opranusMe pabo4ero npu oOMeHe BemecTB. J{JIsl 3TOro HyKHO OINpeeNUTh, KaKoe BHYTPEHHEE TEII000pa30BaHUE MOKET
OBITh Y Ka)KI0TO paboyero, BBIMOJIHAIOLIETO JIETKYIO, CPEAHIOI WIH TKETYI0 paboTy. DTa OILCHKa MPOBOIUTHCS IS
TOTO, YTOOBI (MIPABIIILHO) OTPEAETUTh, HE MPEBBIIIAET U o0IIee, CyMMapHOe (BHEIIHEE W BHYTPEHHEE) MOCTYIUICHHE
TeIUIa COOTBETCTBYIOIMX 3HaueHud [IJIY nmns He aKKIMMATH3UPOBAaHHBIX WM aKKIMMAaTH3UPOBAaHHBIX pPabOYMX.
Kaxnapiit pas, koraa moiaydyeHHOE 3HAUCHHE BHYTPEHHETO TEIUIOBBIICICHUS, B COUCTAHUN C U3MEPEHHOM TeMIepaTypoi
WBGT mpessimator cootBerctBytonue [1/1Yna wm [1/[Ya (dur. 8-1 u §-2), HeoOX0AUMO H3MEPUTH BHYTpPEHHEE
TETUTOBBIJIENIEHNE C TOMOIIBIO HEMPSAMOM KanmopuMerpuu (cM. ['maBy 5) uiu S5KBUBaJICHTHBIM criocoOoM. Mcmonp3oBaHme
HENPSAMOM KalOpUMETpUH Ha padOdMX MECTaX MOXKET OBITh 3aTPyAHEHO; HO TaKWe 3aMephl MOTYT OBITh CIENaHBI B
mabopaTOPHBIX YCIOBUSAX Ha HWCHBITATENSAX IPH BBITONHEHUHM AaHAIOTMYHOW paboThl. A 3Ta HWH(pOpMAIUsS MOXKET
WCTIOJIH30BAThCS TSI OLEHKU TETUTOBBIACIICHNS Ha pab0YNX MECTax, UYTO IMO3BOJIUT YTOYHUTH, HET T peBbimeHus [1J1Y.
EcTp anpTepHaTHBHBINA BapHaHT pemieHus mpobiemsbl. CrenualyucT Mo OXpaHe TPyJa MOXKET MCIOJIb30BaTh JaHHBIE U3
(Compendium_of Physical Activities) nias Toro, 4toObl y3HaTh, Kakoe (0XKWAaeTcs) BHYTPEHHEE TEIUIOBBIICICHHUE; U
WCTIOJIK30BaTh 3Ty MH(OPMAINIO sl OlleHH Toro, HeT yin npessimenns 1Y [Ainsworth et al. 2011]. B ta6mume 1-1
(omcymcmeyem — npum. K nepesody) MPUBOINUTCS KPATKAN MEPEUCHb Pa3HBIX BUIOB JAEATEIHHOCTH U COOTBETCTBYIOIIETO
VM BHYTPEHHETO TEIUIOBBIJCICHUS.

BHyTpeHHee TeIIoBBIJCICHHE HYXKHO M3MEPATh B KIJIOKAIOPUSAX B 4Yac (Kkayi/yac) wiu B Bartax (Brt) mis
YaCOBBIX WHTEPBAIOB, IS KOTOPHIX OMpEHENseTcs] CpelHee TelIoBOe BO3ACHUCTBHE (BKIIIOYAsh B WHTEPBAIBI Kak
TJJAHOBBIE, TAaK M HETUIAHOBBIC TIEPUOIBI OTAbIXA) (I kkan/uac = 1,16 Bm — npum.).

IIpumep

Ecnm akkmMMaTH3MpOBaHHBIN «CTaHAAPTHBIN» pabounii Maccoit 70 kr (154 ¢hynma) BBINOIHAET paboTy cpeaHei
TsOKeCTH B TedeHrne 60 MUHYT B T€UEHHE Ka)KJO0TO 4aca, TO OLIEHKAa BHYTPEHHETO TETJIOBBICICHHS TSI HETO (CpemHss 3a
yac) Oymet ~ 348,9 Bt (300 xxan/uac). Ha dur. 8-2 (s akKIMMaTU3UPOBAHHBIX pabo4nX), BepTUKaNbHas JuHus 300
KKaJjl/gyac mepecekaercst ¢ cooTBercTByromuM rpaduxom I1/1Ya npu temnepatype WBGT 27,8 °C (82°F). To ects, ecnu
m3mepenHass Temreparypa WBGT npesbrmaer 27,8 °C (82°F), TO BHYTpPEHHEEe TEIUIOBBIIEICHHE Yy 3TOTO pabodero
CIIeyeT U3MEPUTh HEMPSAMBIM METOIOM (indirect open-circuit method), Wi IpyruM 3KBHUBAJICHTHBIM CIIOCOOOM. A eciu
TOT ke padoumii ObUT He aKKIIMMAaTU3UPOBaH, TO Ha ¢ur. 8-1 momyuum, yto u3mepeHHas temneparypa WBGT He momkHa
npeBsimats 25°C (77°F).

1.1.4 OnpegeneHue (bM3MONOrMYECKOro COCTosHMA opraHu3mMa.
B KAa4CCTBC aJ'ILTepHaTHBHOFO METOaa nonyqum TEX OLCHOK, KOTOpLIe OIIUCAaHEI B HpCI[BI,I[YH_II/IX qacTiaXx 3TOoro
pa3)1ena, MO>XHO HCIIOJIB30BaAThH MOHHTOpI/IHF 3a (bl/ISI/IOHOFI/I‘IeCKI/IM COCTOAHUCM opraHmMa. B 3TOM cnyqae cnenyeT
cyuTarb, 4YTO Cy'MMapHa}I TCIIJIOBaAs1 Harpy31<a (HOCTyHJ’IGHI/Ie HN3BHC U BHy’[‘peHHee TGHJ'IOBLI,Z[CJ'IGHI/IC) HpCBLII.LIaIOT
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cootBetcTBytomwmii [1/]Y, ecnu ¢pu3nomornyeckre mokazaTenyn COCTOSHUS OpraHW3Ma MPEBBIIA0T 3HAYEHHUS, YKa3aHHbBIE
B pazzaene (9.4 M3mepenne nokasateneil HU3MOIOTHIESCKOTO COCTOSHUS opraHusma). Yactora cepieuHbIX COKpalleHHH,
TeMIeparypa LEHTpa Tejla, CHIKEHHE Macchl Tena (3a Cu€T MOTepU BOABI) MOTYT HCIHOJIB30BAaTbCA AJISl OLICHKU
(U3MOIOTHYECKON peaKiui OpraHu3Ma Ha HarpeBamoIlui MHUKpokiuMar. Kpome sToro, mis (GHU3HOIOrHYECKOrO
MOHUTOpUHTa HMEIOTCs OoJiee COBpPEMEHHbIE METOIbl W 00opynoBaHHe, cM. pasfensl (8.4 Dusnonormyeckuii
MOHHUTOPUHI __ CTPECcCd,  CO3JaBAEMOr0  HArpeBalOUIMM  MUKpokauMatoM) u (9.4 M3mepeHuwe mokazareneit

{1!I/I3I/IOJ'I01"I/I‘ICCKOFO COCTOAHUSA O[!FaHI/ISMa).

1.2 MenunuuHckre o0cae10BaHus paboumXx.

1.2.1 OGLme nonoxeHus.

(1) JInst Bcex pabOYHX, KOTOPHIE BBIMOIHIIOT MM MOTYT BBIIOJHSITE pab0Ty B YCIOBUSX HATPEBAIOIIETO MUKPOKINMATA
TaK, 9To (BO3MOXKHO) npeBbimenne [1/]YHa s He akKIMMaTH3UPOBAaHHBIX pabodnx, paboToaTeNb TOJDKEH pa3padboTaTh
U TIPOBOJUTH MPOrPaMMy METUIIMHCKUX 0OClienoBaHui (BKJIt0Yas B He€ Bcex pabounX - HE aKKIUMAaTH3UPOBAHHBIX, U
AKKIMMATH3UPOBAaHHbBIX). [IpoBeficHHEe MEAMIMHCKUX OOCICIOBAHUI HMeeT OOJbIIOe 3HAUCHHWE I ONMPEICIICHUS
COCTOSIHHMSI 370POBbS M €r0 HM3MEPEHHUs y COTPYAHMKOB — KaK 70 Hadaja paboThl B YCIOBHSIX HAarpeBaroliero
MHUKPOKJIUMATa, Tak W BO BpeMs paboThl; a TaKkKe Ui OKa3aHWs HEOTIOXHON MEIMIIMHCKON moMoImu (mpu
HEOOXOMMOCTH), ¥ cOOopa MEIUITMHCKOW HH(OpMaMu (HanmpuMep, Ui BBIABICHUS W3MEHEHUS COCTOSHUS 3J0POBBS;
BBISIBIISITH HEOOXOJUMOCTh B OOYYCHHH JIJ1s1 MPOGWIAKTHKH U Jp.). JlononHuTensHast WHPOpMAaIHs MpuBoauTcs B [1aBe 7
(Menunuuckue o0cieI0BaHUs PaboUYuX).

(2) PabGoromatens mdomkeH oOOeCHeYnTh, YTO BCE MEIWUIIMHCKHE OO0CIeoBaHUS OYyIOyT TPOBOAWUTHCS WIIH
KBATU(UIIMPOBAHHBIM MEIUIIUHCKUM CICIHUAINCTOM (HAalpuMep, BpadyoM, HMCIOIIMM JIMIICH3UWIO, W/WIH JAPYTUM
JUTUIOMUPOBAHHBIM CIICIIUAIUCTOM B O0JIACTH MEUIIMHBI ); UM MTOJ €r0 PyKOBOJICTBOM.

(3) Otu MemuIMHCKUE OOCICIOBaHMS COTPYTHUKOB JOJDKHBI MPOBOJMTHCSA 3a Cu€T paboromarens, 0€3 BBIYECTOB U3
3apabOTHOM IUIATHI, M B yJIOOHOE BPeMsl B ITOAXOJISIIEM MECTE.

1.2.2 MpeaBapuTenbHbIW MEAULIMHCKUA OCMOTP.

Ilpu mpoBeAeHUHM MPEABAPUTEIBHOTO MEIUIIMHCKOTO OCMOTpa CIeAyeT CUYMTaTh, YTO BCE COTPYAHUKU HE
AKKJIMMATH3HPOBAHBl K BO3ACHCTBHIO HArpEBAONIEr0 MHUKPOKIMMaTa. MHHUMAIBHBIA O0BEM TaKOTO MEIHIIMHCKOTO
o0crneoBaHus pabovnX, KOTOPEIM MPEJICTOUT PaboTaTh B YCIOBUSIX HAarpeBaIOIIET0 MUKPOKINMATA, JOJDKEH BKITIOYATh:
(1) ITompobuyro MHGOPMALKIO O MPENBIAYIIMX MecTax padoThl; U MH(OpMaNKIO 0 TepeHecEHHBIX 3aboneBanusx. [Ipu
NPOBEJICHUH MEIUIMHCKOTO OCMOTpa HEOOXOAMMO MPOBEPUTH BCE CUCTEMBI OpraHu3Ma (KOTOpble HE00XO0AUMO
IPOBEPUTH TIPH TIPOBEICHUH «CTAHAAPTHOTO» MPEABAPUTEIBHOTO OOCIEeNOBaHMS IpU mpuéMe Ha paboTy); a Takxke
JIOTIONTHUTENILHO BBISICHUTh — TEPEHOCHI JM B IPOIIIOM COTPYJHUK 3a00JieBaHUWs, BbI3BIBACMBIC HAIPEBAIOIIUM
MHUKPOKJIUMATOM (C TIOCTAHOBKOM TUarHo3a), ObUI M y HETO paHee OCTPBIH HEKPO3 (CKEJIETHBIX) MBI ( padIOMUOIN3) U
y3HATh O ero aKKJIMMAaTH3alKHU K YCIOBUSAM Ha HOBOM MecTe paboThI.

(2) HeoOxomumo mpoBecTH BCECTOPOHHEE MEOMLMHCKOE oOciemoBaHue. B ciywasx, ecad COTPYOHHMKY HpPEACTOUT
BBIIIOJHATD TSOKEMYI0 (PU3NYECKyI0 padOTy B YCIOBHSX HAarpeBaioIIero MUKPOKIMMATa; €cliyd paboyuii OTHOCHTCS K
rpyIIe HOBBIIIEHHOTO PUCKa 10 Bo3pacTy (ctapme 50 jet), miu oH Mosioxke 50 JeT, HO MonajaeT B IPyIILy PUCKa M3-3a
npo0sieM ¢ CepAEYHO-COCYAUCTOH CHUCTEMOM, TO — MO YCMOTPEHHIO OTBETCTBEHHOTO MEIUIIMHCKOIO CIenuancTa —
COTPYJHUK MOTYT TIPOMTH JONOJHHUTEIBHYI0 NPOBEPKY (HampuMep - OSIEKTPOKapAHOrpaMMa, C IOCIEAYIONmeH
pacmupoBKOi KapIHOTIOTOM).

(3) HeoOxomuMmo cnemarh OIIEHKY TOTO, HE BO3HUKHET JIM TMOBBIIIEHHOTO PHUCKA UL 3I0pOBBs (Tpu pabore B
HarpeBaroieM MUKPOKIIUMATe) u3-3a nmpuéMa (HEeKOTOPHIX) JieKapcTB (TI0 pelenTy AJs JISUeHHs), MpruéMa JeKapcTB 0e3
perenra, 100aBOK, aJIkOToJis U kode. Bivsiaue 3TuX (pakTopoB omucaHo B [nase 7.

(4) Yuér BimsHuS M30BITOYHOTO Beca (CUMTas, YTO OH MMeeTcsl mpH MHIekce maccel Tenma BMI > 30). (Heobxomumo
WU3MEPHUTH POCT U BEC, M BBIYUCIIUTH UHICKC TIO (hopMyIie:
BMI =M / H? rae H — poct (M), a M — Macca tena (kr); {BMI=macca tena (¢ gyumax) x703/[poct (6 owiimax)]* };

(5) HeoOxomuMo ompeneinTh CIOCOOHOCTh Pabouero HMCHojb30BaTh 3amuTHyR croenoaexay u CU3 (ocobeHHO
pecUpaTophl), €CJI 3TO TPEOYETCS MIIH MOXKET MOTPEeOOBATHCS.

(6) JIpyrue o6CTOSATENBCTBA, U TOAPOOHOCTH IPOBEIACHUSI MEI00CIIeIOBAaHNUS OMKMCAHbI B pa3aene 7.3.1.1.
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1.2.3 lMepuoaunyeckne meguumnHcKue obcnenoBaHums.

Bce coTpyaHuKH, KOTOpPBIE MOTYT MOABEPTaTHCS TEIUIOBOMY BO3ICHCTBHIO, MpeBbimaromemMy [1JIYHa (mms He
AKKIMMATH3UPOBAHHBIX pa00YNX), JOJHKHBI TPOXOIUTH MTEPHUOIUICCKAE MEIUITMHCKHE OCMOTPBI HE peke 1 pasza B TOJI.
[Ipu ux npomeneHuu, padboromarenp 00s3aH oOecrnednTh O00BEM OOCIIEIOBAHUS HE MEHbBIIE, YeM 3TO OMUCAHO B
MPeIBIIYIUX pa3fenaXx. A ecliu ecTh NPUYMHBI (HAallpuMep — YBEJIMYEHHE TEeIUIOBOTO BO3/ICUCTBUS; W3MEHEHHE
COCTOSIHMSL 3/I0POBbsI COTPYIHHKOB), TO TIEPUOIUUYECCKHE MEI0OCICIOBAHUS CIEAYET IPOBOIUTH Yallle — [0 YCMOTPEHHIO
OTBETCTBEHHOI'0 MEIUIIMHCKOTO CIEUATUCTA.

1.2.4 HeoTnoxHaa meguuuHCcKas NOMOLb.

B ciydae, ecnu y pabodero oOHApyKWIMCh NPU3HAKH WJIM CHMIITOMBI TEIUIOBOTO yJiapa WU TEIUIOBOTO
YTOMIICHHSI, TO PabOTOJaTeNb JOJHKEH MPHHATh BCE MEPhI JJIsl OKa3aHUs €My HEOTJIONKHOH MEIUIIMHCKOW TOMOIIH
(mammpuMep, BBI3BaTh CKOPYIO IOMOING 10 Ted. 911, 1 IpUHATE MEphI AT OXJIKIECHUS Tella TIOCTPaIaBIIero pabodero).
[lpu BO3HUKHOBEHHH APYTrUX MPOOJEM CO 3J0POBHEM, BBI3BAHHBIX Pa0OTOW B HArpeBarOIEM MHUKPOKIMMATE, W HE
MPEICTABIISIONINX OIMTACHOCTH JIJIS )KU3HU, MOTYT OBITh IPUHATHI MEPHI, OMUCAHHBIC B Ta0uuie 4-3.

1.2.5 NlHdbopMupoBaHme meamUMHCKOro cneuvanucrta, nposoasiiero

MenobcnenosaHue.

Paboronmatens 00si3aH MPEAOCTaBUTH Bpady, MPOBOISAIIEMY MEIUIIMHCKHE OOCIENOBaHUS COTPYIHHKOB (WK
OTBETCTBEHHOMY 32 IPOBEICHHUE TaKUX 00CTICIOBAHNN) CIICIYIONTYIO HHPOPMAITHIO:
(1) Kormuto HacTosIIero cTanapTa o oxpaHe Tpy/ia Ipy padoTe B HArpeBaroLIEM MUKPOKJIUMATE.
(2) Ommcanue pabOTHI, BBIMOJNHAEMOW COTPYJHHUKOM, W OpTaHU3aluu €€ MpoBeldeHHs (Hampumep — rpaduk/pexum
BEITIOJTHEHHUST Pa0OThI; MECTOHAXOXKACHNE PabOUYEeTro MECTa) B TOM CTETIEHH, B KAaKOW ATO HEOOXOAMMO /ISl yu€Ta BHEITHEH
TEIUIOBOI HATPY3KH U BHYTPEHHETO TEIUIOBBIIEIECHHS TPU OOMEHE BELICCTB.
(3) Onenka BO3MOXHOTO TEIUIOBOIO BO3JCHCTBHA Ha COTpPYJIHHMKA (KaKk BHEIIHETO, TaK W BHYTPEHHETO), BKJIIOYas
pe3ynmbTaThl BCEX COOTBETCTBYIOIIMX 3aMEpOB Ha pPa0OYMX MeCTax, W BCE OIEHKH (HampuMep — BHYTPEHHETO
TETUTOBBIJIEIICHNUS TIPY BBHITTOIHEHUH PaO0THI H3BECTHOTO XapaKTepa).
(4) Onucanue Bcex CU3 u/unm 3aIUTHON OACKIBI, KOTOPbIE pab0oUnii UCIOB3YET; UM KOTOPhIC MOTYT MOTPEOOBATHCS
WCTIOJIh30BATh.
(5) CootBercrBytomas HHGOPMAAI O Pe3yibTaTaX MPEeABIAYITNX MEA00CIenoOBaHN pabodero, KOTopas MOXET OBITH
TPYIHOJOCTYITHA JIJIsl TIPOBOJISIIETO 00CTIeIOBaHUE MEIUIIMHCKOTO CTIICIIHAITUCTA.

1.2.6 MMCbMEHHbLIN OTYET MEAULIMHCKOrO cneumnanucrta o pesysnbraTax

MenobcnenoBaHums.

(ITocne mpoBemeHUs MeAOOCIIEIOBAHMS ), TTPOBOIMBIIHKN €r0 MEIUIIMHCKAA CHEITHAINCT JTOJDKEH MPEI0CTABUTH
paboToaTe o MUCEMEHHBIA OTYET O Pe3yJIbTaTax, BKITFOUAIOIITHIA:
(1) Pe3ynbraThl METUIIMHCKOTO 00CIIEIOBaHMS, OTHOCSIINECS K TPOGECCHOHAIBLHBIM 00S3aHHOCTSAM U YCIOBHSIM PaOOTHI
COTPYIHHKA.
(2) Orenka TOro, HET JIM Y COTPYIHUKA KaKUX-HHUOYIb MEIUIIMHCKHX MPOTUBOIOKA3aHUH, TO €CTh, MO3BOJISCT JIU €ro
COCTOSIHHE 3/TOPOBbBsI pa0bOTATh B YCIOBHSIX HATPEBAIOIIETO MUKPOKINMATa 0€3 MOBBIIIEHHOTO PUCKA JIJIS 3T0POBBSI.
(3) Omnenka Toro, cnocobeH u pabounii BBIZEPKATH BO3IEHCTBHE HArpeBaloero MUKpOKiIuMara (cM. pasaenst (6.2.3
VYayunienue yCcTOMYMBOCTH PAOOTHUKOB K BO3JECHCTBUIO HArpEBAIONIEr0 MHUKpokauMarta) U (6.2.5 BrigBieHue
CHOCOOHOCTH PAOOTHUKA BBIICPKUBATH BO3JICHCTBIE HAIPEBAIOIIET0 MUKPOKINMATA ).
(4) Ormenka TOroO, CIIOCOOCH JIM PabOUYMIl BHIMTOTHATH CBOHM JOJDKHOCTHBIC 00SI3aHHOCTH (TO €CTh — OICHKA (DH3MIECKOM
MTOATOTOBKH).
(5) PexoMmeHpanuu IO CHIDKECHHIO PUCKA Pa3BUTHS TPOHM3BOJCTBEHHO OOYCIOBIICHHBIX 3a00JICBaHWM, BBI3BAHHBIX
BO3/ICHICTBUEM HArpeBaroIero MUKpPOKJIMMaTa. B HUX MOXKET BXOJIUTh: MEPONPUATHS 10 OXJIKIACHUIO Teia pabodero;
MPUBBIKAHUE; PEKOMEHIAINH 110 TpapuKy paboTa/OTABIX; MPEATOKEHHS 110 I3MEHEHHIO MecTa pabOoTHI U Jp.
(6) 3asBiieHue o ToM, 4TO pabouuii MPoMHGOPMUPOBAH O pPe3yJabTaTax MeA0OCHeA0BaHUS (TeM, KTO €ro MPOBOAMI), U O
BCEX JTAaHHBIX O COCTOSHHH 3JI0POBBS, KOTOPhIE MOTYT TPeOOBATh JAOMOIHUTEIHLHOTO OOBSICHEHHUS, WU O 3a00JICBaHHUSAX,
TpeOyromux nevyeHus. PabodeMy OOBSCHSETCS, YTO OH MOXKET padOTaTh B YCIOBHAX HATPEBAIOIIEr0 MHUKPOKIMMATA IO
TE€X TOp, Moka He (OyayT OOHapy)KEHBbI) MPU3HAKM HETaTUBHOI'O BIIMSAHUS Ha 310pOBbe. B (IMUCHMEHHBIN) OTYET,
MpeHa3HAYCHHBIN J11 paboToMaTeNs, He JOJDKHBI BKIIIOYAThCS KOHKPETHBIC PE3yJIbTAaThl, JaHHBIC TPOBEPOK/aHAIN30B,
MarHo3bl (BBISBICHHBIX 3a00IIeBaHUWil), HE OTHOCAIIMECS K OIIEHKE CIOCOOHOCTH pabodero BBIIAEpkKAaTh paboOTy B
HarpeBalolieM MUKPOKINMaTe. B cOOTBETCTBHH cO BceMHu TpeOOBaHUAMU (peepaabHOrO U MECTHOTO 3aKOHO/IATENbCTBA,
OTHOCSIIUMUCS K KOH(MUIACHIIUAIBHOCTH, JAOJDKHBI OBITh MPHUHSATHI HAJUICKAIUE MEPHI 110 COXPaHCHUIO MH(OPMAIIUU O
NpOBEeIEHHOM 00CIIEIOBaHNH.
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1.3 COop u aHaM3 MHGOPMAIIMK O HETATHUBHBIX

HOCJIEICTBUAX TEIJIOBOT'O BO3JIECHUCTBUA.

1.3.1 OnpeneneHwe.

COop ¥ aHamu3 MHPOPMALMKA O HETATHMBHBIX IOCJICACTBUSIX TEIIOBOIO BO3JCHCTBHS MPOBOAUTCS Ul OLICHKH
3¢ (EeKTUBHOCTH MEPOTIPUSATHH, HANIPABICHHBIX HA 3alIMTy pa00YMX OT Ieperpesa [BKI0Yas HE0OXOAUMOCTh B 3aMepax],
W JUIA TIOBBINIEHHS] 3TOM 3dexTuBHOCTH. OH BKIIOYAaeT B ce0s CUCTEMaTHYHBIH cOOp W aHanmu3 WHPOpPMAIHUUA O
MEPUOAUIHOCTH U PACIIPEACIICHHUU C1ydacB HETaTHBHBIX HOCJIGI[CTBPIIZ BO3)Z[GI>'ICTBH$[ HarpeBarouero MUKpoKjiInMara Ajisa
3I0pOBbS B ONPEIETEHHON TPYIIIE JTIOICH.

1.3.2 Tpe6oBaHus.

Jns xaxgoro pabodero Mecta HyXHO coOpaTh M IIpOaHaIM3UPOBaTh HHGOpPMaLUio O: (a) M3MEHEHMAX Ha
pabouem wmecte, (b) BBIIBICHHH PaOOYMX C TIOBBINIEHHOW WHAWBHIYaTbHONW YYyBCTBHUTEIBHOCTHIO, (€) O CIIydasx
HETaTHBHBIX MMOCJICICTBUN TEIUIOBOTO BO3ICHUCTBHS Ha PabOYMX, U O CIy4asX MOBTOPOB y OJHOTO M TOTO e padodero,
(d) nanHBIE O pacmpeneeHHH MecT, IEpHOAOB (MOMEHTOB) BpEMEHH, U COTPYIHHUKOB, Y KOTOPBIX OBUIM TaKUe cydau, U
(e) (pe3ynbTaThl) H3MEPEHHI COCTOSIHHUS OKPY KAIOIIEH cpebl, Wi (PU3HOIOTUIECKYI0 HH(OPMAIMIO O TIOCTPaJIaBIIeM,
OTHOCSIIYIOCS K PACCMAaTPUBAaEMOMY COOBITHIO.

1.4 ITpenynpexjieHre 00 ONacHOCTH B pa00YHX 30HAX.

1.4.1 Pabouue 30HbI, OnacHblie B OTHOLWEHUU BO3OEeUCTBUSA HarpesaroLlero

MUKPOKITIUMaATA.

Ha pabGounx mecrax, 1 Ha BXoJax B paboure 30HBI WIM HMOMEIICHMS, TAEC MMEETCSl 3HauyuMas IJIsl 34O0POBbs
pabodnx OMacHOCTh BO3ACWCTBUS HArpEeBalOMIETO MHKpPOKJIMMAaTa (BKIIOYash BHEIIHEE TEIUIOBOE BO3JEICTBHE U
BHYTpEHHEE TeIuloBbIAeseHue), npepbimatomas [1J][YHa umm [1/[Ya, nomkHbl OBITh BBIBEIIEHBI XOPOILIO Pa3IdYNMbIE
npeaynpexiaeHus. OTH NpPeAyNpEeXICHUS IOJDKHBI colepkaTh HHGOPMALMI0O O HEOOXOOUMOCTH HCIOIb30BATh
3amuTHYI0 ofexay u/uan CU3, n nHpopMaIuio o ToM, Kak OKazaTh IEPBYIO IIOMOIIb IOCTPaJaBIIEMy OT IIEperpeBa.

Ota nHopmMaIus T0JDKHA OBITH pa3MelTieHa CIIEIYIOIMIM 00pa3oM:

ONMACHOCTb
Bo3sjeiicTBHe HarpeBawinero MUKpoOK/JIuMara
TpedyeTcs: NCMOIb30BaAHME 3AIIUTHOM CeL0Ie:KIbI OT neperpeBa, wiu CU3 ot neperpesa
(BunMmaHmue, 31eChb) MOXKET CJIYUYUThCS TENJIOBOI yaap, WM HHbIe HAPYILIEHUs 310POBbsl, BO3SHUKAIOIIUE MPHU
neperpene

1.4.2 NHchopmaumna o6 okasaHUM NOMOLUM NOCTPaAaBLUUM.
Bo Bcex Mecrax, rie ecThb PHCK TEIUIOBOTO yaapa, MpemynpexIalonye OO0 OMACHOCTH IUIAKaThl JOJDKHBI
COTIPOBOXKIIATHCSA (JIOTIONHATHCS) WHQOpPMAIUEH O BBI30BE HEOTIIOKHONH METUITMHCKOW ITOMOINHM, W WHCTPYKIHEH C
YKa3aHUSMU 110 OKa3aHHIO IIEPBOY OMOIIH (10 MPUOBITHS Bpauek).

1.4.3 JlononHuTenbHble TpeboBaHUA K Npeaynpexaarwmm niakaTtam.

Bce npeaynpesxaaromniye miakaThl JOJKHBI ObITh HaredaTaHbl Ha aHTIIMHCKOM S3bIKE, a €CJI HEOOXOIUMO — TO U
Ha JPyroM si3blke, HanOojee 4acTo MCHOJIB3YIOUIMMCS COTPYIHHKAaMH, HE 3HAIOIIMMH aHTIMHCKUHN sA3bIK. Te paboune,
KOTOpbIE HE CIIOCOOHBI MPOYUTATh MPEAYNPEKIAIONINE HAAIUCH, JOJKHBI OBITh TPOMH(OPMUPOBAHBI O HAIMCAHHBIX HA
IUIaKaTax MpexyNnpekIeHHSX, U O CTEHNEeHH OMAaCHOCTH B pabouMx 30HaX. Bce Haamucn Ha miakatax JOJDKHBI OBITh
YUCTBIMH, U pa300pUUBHIMH (yIOOHOUYNTAEMBIMH) B JTFO00E BpeMsI.

1.5 3ammtHasa coeronexaa u C13.

Jnst Toro, 4toObl BO3IEHCTBHME HArpeBalOLIEr0 MUKPOKIMMAaTa Ha pabouumX HE MPEBHILAIO MpPeAeIbHO-
nonyctumoe (IIJ[VHa mia He akknumatu3upoBaHHbIX; U 11/[Ya mis akkaIMMaTH3HMpOBaHHBIX pabounx) (paboTonarensb
JIOJDKEH HCTIONB30BaTh) CPEICTBA KOJUIEKTUBHOM 3alllUTHI, U OpraHU3allOHHBIE MeporpusaTHa. Ecium xe B pe3ynbrare
yeunuid paboronaTessi O 3alIuTe padovMX OT MeperpeBa BCE-Taku MpOM30HAET npesbiieHue 3tux 1Y, To paboune
JIOJDKHBI OBITH OOecIieueHbl TEeIIo3alMuTHON cnenonexaod nu CHU3, cooTBeTcTByIOLIEH yCIOBHSAM Tpyla, HallpuMep:
GbapTykn U KOCTIOMBI C TIOKPBITHEM, OTPAXKAIOLIUM TEIUIOBOE W3NMy4eHue;, oxiaxpaomme CHU3 - ¢ BoasHbIM
OXJIQXKJACHUEM; C BO3QYIIHBIM OXJIAXKICHUEM; OJEXKIA C IMPEIBAPUTEILHO 3aMOPaKUBAE€MBIMHU BKJIaJbIIIAMU (éMKOCTI/I C
BOILOﬁ n T.H.); SJICMCHTBI TIPCABAPUTCIILHO YBHaX(HHGMOﬁ OACKAbI, HCIOJb3YIOIIHUEC HCIIAPUTCIIBHOC OXJIaAXIACHUC
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(rosioBHBIC YOOI, IIApQBI, KUICTKU); U Ip., cM. pasaen (6.3 Crernoaex/ia W cpejiCTBA MHAMBUIYAIbHOW 3aIUThI OT
meperpesa).

1.6 MudbopMupoBaHue U 00yueHre padounX.

1.6.1 Tpe6oBaHnA K MHPOPMMPOBAHUIO U K OOYUHEHUIO.

Bce paboune, nmpuauMaemMbie Ha paboTy, a TaKXKe T, KTO YK€ JaBHO pabOTaeT B yCIIOBUSAX WMEIOMIECTOCS WIIH
BO3MOKHOT'O BO3JIEHCTBHSI HATPEBAOIIETO MUKPOKIMMATA, CIIOCOOHOTO CTaTh MPUYHHON CMEPTH WK NMPodecCuoHaIbHO-
00yCIoBIIEHHOTO 3a00JIeBaHUS, U UX PYKOBOJUTENH, C IOMOIIBIO (TMPEABAPUTENHHOTO H) MEPUOIUIECKOTO 00ydeHUs
JIOJDKHBI OBITH OCBEIOMIIEHBI O:

(1) OnacHoCTH, BO3HUKAIOIICH MPHU BO3JCHCTBUU HArPEBAIOIIET0 MUKPOKINMATA.

(2) OGcTOsATENBCTBAX, YBEIMIHBAIOIINX PUCK JIJIS 30POBBSI.

(3) CumnTomax/mpu3HaKaxX yXyIIISHUS 3J0OPOBbsS TIPH ITEPETPEBE.

(4) Bo3aMoxHBIE TTOCIIEICTBUS BO3ICHCTBUS HATPEBAIOIIETO MUKPOKIMMATA.

(5) Oxazanue nepBoit MOMOIIH; ¥ KOHKPETHBIE METOJIBI €€ OKa3aHUS.

(6) Meprb! 6€3011acHOCTH, IPHHUMAEMBIE TIPH paboTe B YCIOBHSIX (BO3MOXKHOT0) TIEpeTpeBa.

(7) OGs13aHHOCTH U OTBETCTBEHHOCTh pa00UYMX 32 MCIOIH30BAHNE METOJI0B M METOIaX CHIDKCHUS BPEIHOTO BO3NICHCTBUS
(Ha cebs W JIpPYrux COTPYAHHKOB), BKJIIOUAas YKa3aHHE Cpa3y cOOOIIAaTh PYKOBOIUTEIIO O MOSIBICHUU TNPHU3HAKOB /
CUMIITOMOB YXYAIICHHS 3I0POBBS, BRI3BAHHOTO IIEPETPEBOM.

(8) IlpuéM HEKOTOpHIX JIEKApPCTB IO MPEIINHCAaHUIO Bpada, Oe3pelenTypHbI MpuéM psiia JeKapcTB, MOTpediieHHe
AJIKOTOJIS1 WUTU KO(e, MOXKET YBEIMYUTh PUCK JIJISI 3JI0POBbS, CHU3MB COMPOTUBIISIEMOCTh opranusma. Cm. [naBy 7.

(9) CoTpynHUKH W WX PYKOBOJWUTENH IOJDKHBI 3HATH O HA3HAYEHHWW W COCTAaBE MPOTpPaMM HAOIIONCHUS 33 YCIOBUSMHU
paboThl, 1 HAOIIOJEHNS 32 COCTOSTHHEM 3[J0OPOBbSI; U TEMH MPEHMYIIECTBAMH, KOTOpBIE TaéT pabodeMy ydacThue B 3THUX
mporpaMmax.

(10) Hcnonb3oBanue 3amuTHOU cnenoaexasl u CU3, ecinu 3To Tpedyercs.

(11) OrHomenne pabOTHUKOB K BO3ICHCTBHUIO TEperpeBa Ha HUX. Y HEKOTOPBHIX PabOdYMX MOXKET OBITh OIIHOOYHOE
MHEHHE, 4YTO OHH «3aKaJEéHHbIe, JXMBYYHE, YCTOWYMBBIE K BO3AEWUCTBUIO TeperpeBay. I3-3a 3TOro OHM MOTYT
MpeIHaMEPEHHO MOCTYIaTh TaK, YTO MPOU30MAET 00e3BOKUBAHHE OpPraHU3Ma J0 Hayayia paboThl, MPUUYEM PETYISPHO.
D70 3200y /ICHUE OMACHO, M €r0 HY>KHO IPEOJI0JICTh MMyTEM 00YUCHUSI.

1.6.2 MporpamMmbl 06y4eHuUs.
(1) (Paboromatens 00si3aH pa3paboTaTh M BBIIONHUTH) OporpamMmy oOydeHus. E€ HOKHBI NPOBOAWTH JIIOAU C
JIOCTAaTOYHO BBICOKOW KBaU(HUKANUEH (ITOJrOTOBKOHW HIIH OMBITOM PabOThI) B 00JIaCTH OXpaHbl TPYyla U TUTHEHBI TPYy/a.
BrimonHeHne 3Toi mporpamMMbl TOJDKHO 0o0ecneudT MHPOPMHPOBAHHE BCEX pabOUMX, MOIBEPraloIIUXCs MEPErpeBy, O
BCEX BOIPOCAX, MEPEUYHCICHHBIX B HACTOSIIEM pas3zene JoKyMmeHTa. VHdopmanus TOIKHA TOBOIUTHCS IO CBEACHHS
KQKIOT0 00y4aeMoro IMOJIXOSIIMM CIOCO0OM, B MHCHMEHHOM BHJE WIM B YCTHOH (opme. PaboTomartens moimkeH
pa3paboTaTh HAMCAHHBIH IUIaH 00y4eHMs], BKIIFOUAIOLIUIA 3alIUCH O BceX YUeOHBIX MaTepuaax.

(2) Paboromarens momwkeH WHGOPMHPOBATH BCEX COTPYAHHKOB, IMMOABEPTAIOMUXCS (M TMOTCHIIMAILHO ITOABEPTAIONITIXCS)
MeperpeBy, O TOM, TJle OHH MOTYT HAWTH y4eOHble MaTephallbl B MACHBMEHHOM BHJE. DTH MaTEPHUATbI JOJKHBI OBITH
JIETKOJOCTYIIHKI JyIs pabounX, U OECIUIaTHO.

1.6.3 «[MacnopTt 6e3onacHOCTMY ONA TenNJI0OBOro BO3OENCTBUA.
(1) Hudopmanus, mnepeducieHHas B 3ITOM pasjiene JOKYyMEHTa, IO/DKHA OBITh 3almcaHa Ha IDIaKaTe/TMCTOBKE
(aHATTOTHYHO «TAcTIOPTY O€30MaCHOCTHY I TOKCHYHBIX XMMHYECKHX BEIIECTB), WM B TOH (popme, KoTopas yka3zaHa
VYupasnenuem no oxpane Tpyaa (OSHA).

(2) Kpome Toro, B 3TOM T1akate («macropTe TeTIOBO 0€301MacHOCTH ) TOIKHBI OBITh:

(a) KoHKpeTHBIC yKa3aHHs 10 OKAa3aHUIO MEPBOH MOMOIIM MOCTPAAaBIIMM, U WHPOPMAIMS AN CBSI3H (U YCIOBHI
KOHKPETHOTO paboyero Mecra).

(b) 3amevanus IS TUIIA, OTBETCTBEHHOTO 33 OKa3aHWE KBATH(DHIIMPOBAHHOW METUITMHCKOMN ITOMOIIM, OTHOCSIICEC K
KJIACCH(HKAINH, MEIUIMHCKAX acleKTax, ¥ MepaxX NMpO(HUIaKTHKH MPOM3BOACTBEHHO OOYCIIOBICHHOTO YXYIIICHHUSI
3I0POBbs, BBI3BAHHOI'O TMEperpeBoM. B HHMX moKHa BKIIOYaThbcd HMHGOPMALUS O KATETOpUSX U KIMHUYECKUX
0COOEHHOCTSIX Ka)KIIOTO BHJA YXYIIIEHHUS 370pOBBs; (pakTOpHI, BIHUIOLINE Ha PUCK TAKOTO MCX0Aa; MHPOpMAIHS O
HapyHIeHUH (U3UOJIOTHYECKUX MPOILECCOB, MPUBOAAIIAS K YXYAIIEHUIO 3A0POBbs MPH MEperpeBe; METOAbI JICYSHUS U
MPOPUIAKTHKH.
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1.7 3amyra pabo4ynx OT Ieperpena.

1.7.1 O6wme TpebGoBaHUA.

(1) Paboronarens 00s3aH pa3paboTaTh W BHINOJHUTH HAMHMCAHHYIO NporpamMmy (3allUThl pabOvYMX OT Meperpesa), B
KOTOPYIO JODKHO BXOIUTH CHIDKEHHWE BO3ACHCTBHS Ha paboumx a0 BenmwdwH, He mpebimaromux 1Y, 3a cuér
UCIIOJIL30BAHMUS CPEJICTB KOJUICKTHBHOM 3allIUTHI, M / MM OPTaHU3AIIMOHHBIX MEPOTIPUSITHH.

(2) Ecnu ucnonb3oBaHUE CPEACTB KOJUIEKTMBHOM 3aIMTBI M OPraHU3allMOHHBIX MEPONPUATHA HE IMO3BOJIUT CHU3HUTH
TEIUIOBOE BO3JEHCTBHE Ha pabouymx 10 BenuuuWHbl, MeHbmer [IJIY (mns He aKKIMMaTH3WpPOBAHHBIX H
AKKIIMMAaTH3UPOBAHHBIX PA0OYHX — COOTBETCTBYIOIIEE 3HAUEHHE), TO (paboToaaTens 00s3aH) C TOMOIIBIO 3THX CPEJICTB U
MEPONPUATUI CHU3UTH TEIUIOBOE BO3JIEMCTBHE A0 MUHMMAJIBHOTO JOCTHIKUMOTO YPOBHS, M — JOMOJIHUTEIBHO K HUM —
WCTOJBH30BaTh TOAXOMAIIYI0 TeIulo3ammTHyto crnernonexnay wwumn CHU3. Kpome a3toro, paboromarens o00s3aH
pa3paboTaTh W BBITOIHUTH MPOTPAMMY pEarupoBaHUs Ha MEPHOIBI SKCTPEMATbHO BBICOKOW TEMITEpaTyphl (OMUcaHa B

paznene 1.7.4 IlporpaMMa pearupoBaHus Ha MEPUOJIBI TOBBIICHHONW TEMIEPATYPHI ).

1.7.2 CpeactBa KONMMEKTUBHOMN 3aLUUTDI.
(1) YtoOb! onpenennTh, KaKHue BUIBI CPEJCTB KOJUICKTUBHOM 3aIUThI TPEOYIOTCS IS KOHKPETHOTO pabo4yero mMecra, u
Kakasl CTEIeHb 3allUThI HEOOXOAMMa JUIsl TOTO, YTOOBI TeruioBoe BozneicTBue He mpebimiano [1JIYua mmm [1/]VYa,
CJIeMyeT MCIOJIb30BaTh OCHOBHOE YPaBHEHHE, OIMHUCHIBAIOIIEE TEIIIO0OMEH MEXK Ty pab0OInNM U OKPYIKAFOIIECH Cpeoi (CM.
I'maBy 4 v ['naBy 5). Ecnu BHemIHME yciaoBHA (TEMIEpaTypa, BIaXKHOCTh M MOABIKHOCTD BO3yXa, TEIJIOBOE M3ITyUICHNE)
MpUBOAAT K TipeBbilieHnto cootBercTByromero [TAY (IIAYna wiu I1J[Ya), To HEOOXOAMMO HCIONB30BATH CPEICTBA
KOJUIEKTUBHOMU 3aIUTHI, C YYETOM CIIEAYIOIETO:
(a) Ecom Temmeparypa BO3ayXa BBIINIE TEMIIEPATypPhl KOXKH, TO JIJISI YMEHBIIICHUS TEIUIOOOMEHA 3a CUET KOHBEKITUU
CJIeIyeT CHU3UTh TEMIIEPaTypy BO3JyXa W/WIK €ro MOJBMXHOCTH (€CIM CKOpPOCTh BO3ayxa Beimie 1,5 m/c 300
pymos/mun). A ecru TemriepaTypa Bo3Iyxa HIDKe, YeM TeMIlepaTypa KOXH, TO Hy)KHO YBEITHUUTh TETNIOOOMEH 3a CUeT
KOHBEKIINHU ITyTEM TIOBBIIIEHUSI CKOPOCTH BO3ayxa. Ha TermooOMeH Mexay TelIoM UYeloBeKa M OKpYKaroled cpemoit
BIIMSICT THUI, KOJWUYECTBO M CBOMCTBa OAekabl. (DTO MOXHO CHAEIaTh C IOMOIIBI HM30JUPOBAHHBIX KaOWH C
MUKPOKIUMATOM, MECTHOU U 00IIe0OMEHHON BEHTHIISIIUOHHBIX CUCTEM, BO3IYIIIHBIX AYIICH).
(b) Ecom temmepaTtypa TBEPABIX IMPEAMETOB BOJIM3M pabOdYero BBHINIE TEMIIEPATyphl KOXKH, TO IS YMEHBIICHIS
TEII000MeHa 3a CUET U3TYUEHUS He0OX0IMMO HUCIIOIE30BATh 3KPAHBI (OTPaXKAIOIIHE FITH MTOTIIOMIAONINE H3ITyICHHUE),
pasMerias WX MeEXAy pa0dOYMM W HArpeTbIMH mnpeaMeramu. JlJis yMEHBIICHHS TEIUIOOOMEHAa TaKXKe MOXKHO
WCTOJIh30BaTh U3MEHEHHE TEXHOJIOTHH W CIIOCO0a BBIMONHEHUS PabOThI; M30JISIUI0 UCTOYHUKA TEIJIa; U yAaJIeHHe
pabouero oT HarpeThIX MPEAMETOB.
(c) Ecniu ecTb HEOOXOAMMOCTH, TO MOYKHO YBEIMUUTH TETIJIOOOMEH 3a CUET UCTIApEHHS], YBEIUYHB CKOPOCTh ABMIKEHUS
BO3/[yXa BOKpPYT pab0d4ero; yMEHBIIHTh BIAXHOCTh BO3AyXa (CHU3WB IOCTYIUIGHHE TMapa B BO3AYX NpPU HATHYUHU
yTeueK, Wi OT OJIbI — €CJI OHA €CTh Ha MOy Ha pabodeM MecCTe), WM CHU3UTH BIAXXHOCTh MOCTYITAONIETO BO3AyXa.
Ha temmooOmMeH Mexay TenoM 4eJoBeKa M OKpYXawomled cpemoil 3a cyéT HclmapeHHs BIMSET BO3AYXO- H
MapONPOHUIIAEMOCT OJICHKIBL.

1.7.3 OpraHn3aumMoHHO-TUTMEeHNYECKUEe MeponpuUsaTus.
(1) Ecnu ucnonb3oBaHuE CPEACTB KOJUICKTHBHOW 3allUThI HE 00ECIEYMBACT CHUKCHHE TEILIOBOTO BO3JCHCTBUS [0
cootBercTBytomiero I1JIY, To s yMeHbIIEHHS MOCTYIUICHHUSI TEIUIa U3BHE M TETNI000pa30BaHus MpU 0OMEHE BEIIECTB, U
YIIyYIICHHUs 3aIIMThl Pa0OYMX CIACAYyeT M3MEHHTH CIIOCOO BBIMIOJIHEHHS pabOThl, W HCIOJL30BaTh HAMJIYYIIMHA OIIBIT,
HAKOTUICHHBIH MPOMBIIIJICHHON TUTHEHOU. J[J151 3TOr0 MOKHO HCII0JIb30BaTh, HAITPUMED:
(a) OrpanuueHye IIUTEIHHOCTH TPEOBIBAHUS Pa0OYET0 B YCIOBHSIX HArpEBAIONIEr0 MHUKPOKIMMATA, yMEHBIIas
JUTHTEIBHOCTh €ro MpeObIBaHKMs B HArPEThIX MECTaX W/WIM yBEJIMYMBAs JJIUTEILHOCTh €r0 HaXOXKICHUS B MECTax ¢
MOHMYKEHHOHN TeMIIEPaTypOid, T.€. U3MEHHUB PEXXHUM PabOTHI («3allUTa BpEMEHEM ).
(b) JIns yMeHbIlIeHHS BHYTPEHHETO TEIIO00PA30BAHUSI MOXKHO HCIONB30BATh MEXAHU3AIMIO BBIMOIHIEMON paboOThI;
CrHeNUATbHBIC HHCTPYMEHTBI, WM YBETUYHUThH KOJHYECTBO JFOJICH, BBITOTHSIIONINX TY JKE CaMYI0 paboTy.
(¢) YBenmuueHue yCTOHYMBOCTH PabOYMX K TEIJIOBOMY BO3JCHCTBHUIO 3a CYET akkiIUMaruzanuu — (paboTomareb
JIOJDKEH) pa3paboTaTh M BBIIOIHUTH TUIAH aKKJIMMaTH3aluK (CM. Ta0nuiry 4-1), U AOJDKEH yIy4IIUTh HX GU3HUECKYIO
MOJITOTOBKY.
(d) Paboune u mx pykoBomutenau (OpuUramupsl) DOHKHBI IPOUTH OOYUEHHE I pacrio3HaBAaHUS PaHHUX CHMIITOMOB
YXyAUICHUS 3/IOPOBbS MPHU TEIUIOBOM BO3JICHCTBHM; U JIJIS PABUIIBHOTO OKa3aHUs NIEPBOl MOMOIIY ITOCTPAIaBIITUM.
(e) Ilpu BeIMONHEHWHM paOOTHI OoJiee YeM OJHUM YEIIOBEKOM, HEOOXOJMMO YTOOBI COTPYIHUKH HAOMIOAamu 3a
KOJUIETaMH C II€JIbI0 BBISBJIICHHS PAaHHUX CHUMIITOMOB YXY/IICHHS 310pOBbS (C1a00CTh, HEYCTOWYHMBASs MOXOKa,
pa3apaxXUTeIbHOCTh, IC30PUCHTALINS, U3MCHEHUE 1[BETAa KOXKH, HEJIOMOT'aHHE «OOIIEro Xapakrepay.
(f) B HEKOTOpBIX CiTydasx OT pabo4Yux MOXKET MOTPEOOBATHCS CaMOHAOIIOIEHUE; U (111 3TOT0) OHH BMECTE CO CBOUMU
PYKOBOJHUTENSMH, CICIUATHUCTAMH 10 OXpaHe TPyJa ¥ METUIMHCKHM CICIHATMCTOM JOJDKHBI Pa3paboTaTh pPemuM
(pacricaHue) BBIOJIHEHUS PaOOTHI.
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(g) PabGoune, moxBepraromuecs: BO3IESHCTBUIO TEIUIA O 2 YacOB MOJIPSI, M BBIIOJIHSIIOMINE pabOTy CpelHel TSKECTH,
JOJDKHBI MMETh yIOOHBIH JOCTYN K OXJNaXAEHHOW MUTHbEBOW Boae (TemmepaTypa Hmwke 15°C (59°F), u UX HYKHO
HAYYHUTh NMUTHh 4aCTO U MOHEMHOTY (1 cTakaH § scudkux yuyuii ~ 236 mn Kaxasle 15-20 munyT). JOMKHBI UCIIONB30BATHCS
WHIWBUIyalbHBIE CTakaHbl (2 HE ONMH IS Bcex). A eciau paboTa B YCIOBHSX HArpeBaIOMIETO MHUKPOKIHMATa
npoJoipKaeTcss Oonee 2 4YacoB, TO paboduMX HYKHO O0ECHEeYWTh CIHEIHUANbHBIMU HAIMUTKaMu (CIIOPTHBHBIMH),
coJepKaIMH cOaIaHCUPOBAaHHOE KOJIMYECTBO 3JIEKTPOJIHUTOB, KOTOPHIE BO3MECTAT MX yOBUIb M3-32 MOTOBBIACICHHUS.
KonuenTpauus >31eKTpoauToB/yIieBOA0B HE JOJDKHA NPEBBIIATH 8% 10 00BEMY.

1.7.4 Nporpamma pearnpoBaHvAa Ha Nepuoabl NOBbLILWEHHON TeMnepaTypbl.
PaGoTomatens no/mkeH pa3paboTarh U, IpU HEOOXOAUMOCTH, BBIIOIHUTH NIPOrpaMMy PearMpoOBaHMsI Ha MEPUOL
9KCTpEMaIbHO BBICOKOM TeMIlepaTyphl Bo3ayxa. s mpeackasaHus TakMX HEPUOJIOB CIEAYEeT MCII0JIb30BaTh MPOTHO3BI
HaumonanbHoii MeTeocnmyxObl, wunu Jr000H Jpyroil KOMIIETEHTHOW MeTeochnykObl. IlepnogoM MOBBIIIEHHON
TeMITepaTyphbl CYUTAIOT TEPHUOM, KOT/Ia MaKCUMaJIbHAs TeMItepaTypa Bo3ayxa mHéM mpeBbimaeT 35°C (95°F); umm xoraa
MakCHUMalbHasi THEBHas Temreparypa mpesbimaer 32°C (90°F), m mpu 3TOM OHA BBIIIE TEMIIEpaTypsl BO3Ayxa B
npeawmwectByomue Aau Ha 5°C (9°F) u 6onee. [ToapoOHO 3T0 onrcano B paznene 1.8 XpaHeHue 3anucei.

1.8 Perucrpaiys u xpaHeHue HHHOPMAITUH.

1.8.1 OueHKa NocTynneHus Tenna M3BHe U BHYTPEHHEro Tennoobpa3soBaHus.
(1) PabGotonarens 00s3aH caenaTh 3alKMCH O BCEX 3aMepax BHEIIHETO TEIUIOBOTO BO3JCHCTBHS Ha pa0do4ux (CM. pasien
1.1.2 Onpenenenye TEMIOBOTO BO3ACHCTBHS OKPYKAIOIIECH CPEeNibl), M BCeX OLIEHKAaX BHYTPEHHETO TEII000pa3oBaHUsl - B
COOTBETCTBHH C HACTOSIIIIUM CTAHAAPTOM; U O0sI3aH aKKypaTHO XPAHWUTh 3TH 3aIUCH.

(2) Ecmm paboronmatenb OMpeAeNUT, YTO HM3MEpPEHHE BHYTPEHHETO TEIUTOBBIACNEHHUS (Kak 3TO TpeOyeT HACTOSIIHHA
CTaHIApT) He TpeOyeTcs, TO OH JIOJDKEH CHIENaTh 3aluch 00 OIEHKE, MO3BOJIMBIIEH CHENaTh TaKOH BHIBOJ (CM. pasjeln
1.1.3 OnpeneneHne BHYTPEHHETO TEIUIOBBIICICHNU ).

1.8.2 MeauumHckoe obcneaoBaHue.

PaboTonatens MOMKEH CAENaTh 3aMKUCH 0 MEAUIIHHCKAX 00CIEeIOBAHUIX KAXKOT0 U3 pabovnX, B COOTBETCTBHUHU C
HACTOSAIIMM CTaHIapToOM (cM. pasaen 1.2 MenunuHackue o0cie/ioBanus paboyunx), U 00€CIICYUTh X XpaHCHHE.

1.8.3 C6op n aHanus3 nHdopmMaLumMm O HeraTUBHbLIX NocneaAcTBUSAX TenaoBOro

BO3O0ENCTBUA.
PaGoTomatens 00s3aH BBINOJIHUTh U XPAHUTh aKKypaTHBIE 3alllICH O CBOEH JeATeNbHOCTH (110 cOOpy M aHaIHu3y
UHQOPMAIMM O HETAaTHBHBIX ITOCIEACTBHUIX TEIUIOBOIO BO3JIEHCTBUS Ha pabOYMX), MPOBOAWMON B COOTBETCTBUH C

Tp660BaHI/IHMI/I HaCTOAIETO CTaHdapTa, CM. pasaci (13 CGOQ W _aHaJiu3 HHQ}O[!M&QI/II/I O HCETaTWBHBIX IMOCICACTBUAX

TEIJIOBOTO BO3ICHCTBHS ).

1.8.4 Pernctpaumsa cny4yaeB HeraTUBHbIX NOCNeACTBUU Neperpesa.
Pa6OTO,I[aTCJ'II> JOJDKCH CACIaTh 3allMCH O BCEX 3a00JIeBaHNIX U HECUACTHBIX crydasax y pa6oq1/1x, BBI3BAHHBIX
TCIIJIOBBIM BOBﬂGﬁCTBHCM, BKJIrO4Yass TyAda YCJIOBHA Ha pa601{eM MECTC M CBCACHHA O BBITIOTHSIBIIICHCS pa60Te
(OTHOCSH_LII/IGCSI K 3TUM 3a00JIeBaHMSIM M HECYACTHBIM Cﬂy‘{aﬂM), A o0ecmeyuTh HuX XpaHCHHUC, CM. pa3acia M

MennimHCcKre 0CMOTPBI — MePUOInYecKas OlieHka cobpanHoi nHOopMaInu.

1.8.5 YBenunyeHue TensioBoro Bo3aAemcTBus.
Paboromarens MOJDKEH CHElaTh 3aIllMCH O BCEX MPOBEJEHHBIX AKKIMMAaTU3aLUIX pa60q14x, BKJIIOYasl JJaHHBIE O
ITIOCTCIICHHOM IIOBBIIIICHUU TCIIJIOBOI'O BOSIICfICTBI/IH, I/I/I/IJII/I O HOBBIIIICHUN ypOBHSI (1)PI31/I‘ICCKOI>'I HOILI‘OTOBKI/I, n XpaHI/ITB

9TH 3anucu. CM. pazzgen 4.1.5 AKKAMMATU3alUs K HArPEBAKOIIEMY MUKPOKIUMATY .
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naBa 2. BBegeHue.

B cootBerctBHM ¢ 3akoHOM 00 oxpane Tpyna or 1970 r., MHcTHTYT pa3pabaTbiBacT Hay4HO OOOCHOBAaHHBIE
pekoMeHaanu — TpeboBaHus K paboromaremto mo oxpaHe Tpyaa (pasgen 20(a)(3) 3akona). B coorBeTcTBHHM C
00513aHHOCTSAMH, KOTOpBIE BO3JI0KeHBI KoHrpeccoMm Ha MHCTUTYT, NOCIEIHNUN NOIKEH pa3padaThiBaTh peKOMEHTyeMbIe:
CTaHIAPTHl MO OxpaHe Tpyna, a Takxke 3HadeHus IIJIK w [IAY (To ecth — ropuanmyeckn He oOs3aTeNbHBIC IS
BBINTOJTHEHUS, HO HAyYHO OOOCHOBAHHBIE), BHIIIOJHEHHE KOTOPBIX MO3BOJIUT COXPAHHUTh KU3Hb M 3J0POBEE PabOUMX MpU
onpenenéHHoOM cTaxke (Ui KOTOpPOrO OHHU pa3pa0OoTaHbl). YKa3aHHBIC BBIIIE OrPaHUYCHUS BKIIOYAIOT, HO HE
OTPaHMYUBAIOTCS, BO3JCHCTBUSIMH BpEIHBIX TMPOU3BOJCTBEHHBIX (PAKTOPOB, KOTOPOE MOXKET YXYALIUTH 3A0POBBE,
paboTOCIIOCOOHOCTh, COKPAaTHTh OXXKUAAEMYIO IIPOAOJDKUTEIBHOCTh JKU3HH. Pa3paboTka Takux pEeKOMEHIYEeMBIX
CTaHAAPTOB Mo3BOoNsieT MHCTHTYTY naTh HaydHoe OOOCHOBaHHE TpeOOBaHUAM OXpaHbl TPyZAa; a IepeAada 3THX
JOKyMEHTOB B YmpamineHue mo oxpane Tpyga (OSHA) u YmpasieHue mo 0e30mMacHOCTH W OXpaHe TpyAa B TOPHOU
npombinuieHHocTH (MSHA) mo3Bomsier 3TuM opraHuzanusM paspadboTats TpeOoBaHHA K paboronaTenio (IOpUAMYECKH
o0s13aTebHBIE IS BHIOTHEHHS, U HAYYHO 00OCHOBaHHEIE). Takue mybmukanun VMHCTUTYTa 3HAKOMAT C pe3yIbTaTaMU
ero paboThl CHEIHAINCTOB B BBICHIMX YYEOHBIX 3aBEJICHHSAX, B MPOMBIIIICHHOCTH, B Mpodcoro3ax M OOMECTBEHHBIX
00BbEIMHEHUSIX, U BCEX TEX, KOTO MHTEPECYIOT BONMPOCHI OXPaHbl TpyJa. B 000CHOBaHMS peKOMEHIYyeMOro CTaHaapra Mo
oxpaHe Tpyaa, myonukyemoro MHCTUTYTOM, BXOJUT 0030p HayYHO-TEXHUYECKOM HH(POPMALNK 1O IpobiieMe, CBeIeHHS O
TOM, HACKOJIBKO YacTO W/WIIM KaK MHOTO pPa0OYMX IOJBEpraeTcsl BPEIHOMY BO3ACUCTBHIO, O PUCKE IS 3I0POBbS
(uH(pOpMALIUS 0 HECUACTHBIX CIyYasx U 3a00JIeBAEMOCTH), O UMCIOLIUXCSI CIIOCO0ax 3allUThI.

B 1972 r. UucTUTyT OmMyOnwMKOBaN peKOMEeHAyeMble TpeOOBaHHMS K PadOTOAATENI0 MO 3aluTe OT MeperpeBa
(Criteria for a Recommended Standard: Occupational Exposure to Hot Environments [NIOSH 1972]), a B 1986 r.
omyOyMKoBa)l 00HOBIEHHBINH BapuanT jgokymenta [NIOSH 1986a] mmtoc Opouttopy (Working in Hot Environments,
Revised 1986 [NIOSH 1986b], nepecmotpena B 2011 r.). B 3TuX mokymeHnrax mpuBoauiach cienanHas MHCTUTyTOM
OLIEHKa PUCKa IJIs 3[0pOBBS, BbI3bIBa€Masi IEPETpPeBOM (U1 Bcex pabOuMX MecCT), ¥ PEeKOMEHAYEMbIH CTaHIapT IO
OXpaHe Tpy/Aa ¢ TpeOOBaHUSIMH, BHITIOJIHEHHE KOTOPHIX TIO3BOJIHT 3aIUTUTE PabOUHX.

B chywasx, korma cyMMapHOe TEIUIOBOe Bo3jeiicTBhMe (NOCTyIJICHWE Temjla U3BHE M BHYTpEHHeEE
Termnoo0pa3oBaHKe) MPEBHILIAET CIIOCOOHOCTh OpraHu3Ma IOAACPKUBATh MOCTOSIHHYIO U 0€30IIaCHYI0 TeMIIepaTypy Tela,
y pabouux pa3BHBAIOTCA TPOdecCHOHAIBHO OO0YCIOBICHHBIE 3a00JICBaHWS, M IPOMCXOMAT HECYACTHHIE ciydau. B
nokymeHTe 1986 r. MHCTUTYT peKOMEHIOBaJl HCIIOJIB30BaTh «CKOJB3SIIYIO INKaly» OrpaHHYEHHUI, OCHOBAaHHYIO Ha
OLIEHKaX MMOCTYIUICHHUS TeIIa U3BHE U BHYTPEHHETO TeIuioo0pa3oBaHus. Tornaa, cienaHHble B JOKyMEHTE PeKOMEHIANN
OCHOBBIBAJIMCH HAa MMEBILIEIc HayyHOH MH(OpMAalMy W Ha OIBITE, HAKOIVICHHOM B HPOMBIIUICHHOCTH. A HAacTOALIMN
JIOKYMEHT YUYHUTHIBAET pe3yJIbTaThl O0Jiee MO3HUX HAayYHBIX UCCIIEIOBAHUH, U OoJiee moIHO 000CHOBaH (110 CPAaBHEHUIO C
NpeApIIyIUMH). B 9TOM TOKyMeHTE OmMcaHbl OOHOBJIEHHBIE KPHUTEPUHM W METOJBI, UCIOJB3yeMble IUIS BBISBICHUS,
OLIGHKM M 3allUThl OT YPE3MEPHOI0 TEIJIOBOTO BO3ACHCTBHA, BKIIOYAs CpPEACTBA KOJUIGKTUBHOM 3allUTHI,
OpPraHU3allMOHHBIE M CAHUTapHO-TUTMEHMYECKHE MeponpusiTHsi. B [OoKyMeHTe Takxke ecTb peKoMeHjauuu (Io
NPOBEJICHUIO MEAWIUHCKUX 00cieqoBaHnii pabounx, HMX OOYYeHHI0 M OpraHM3aliM BBHIMOJHEHHUS pPabOThI),
HarpasJiCHHbIEC Ha BBISIBICHHE, JICUCHUE H MPOPHUIAKTUKY NPodh3a00IeBaHN, BEI3BIBAEMBIX MIEPETPEBOM.

OTH peKOMEHIAINN pa3padaThIBAIIUCE IS TOTO, YTOOBI X BBIMONHEHHE obOecrieunBano: (1) 3amuty pabodnx oT
npodecCHOHANBLHBIX 3a00JIEBaHUM MPU TEIIOBOM BO3JICHCTBUHW; M OT yXYJIICHHUS BBIMOJHEHUS TPEeOOBAaHUN TEXHUKU
Oe3omacHOCTH W3-3a Meperpesa, (2) TEXHUYECKYIO OCYIECTBUMOCTh TEMH CIIOCOOaMH, KOTOpbIE OOOCHOBAaHBI H
BOCIIPOM3BOAMMBI, M (3) BBIIOJIHMMOCTH PEKOMEHIALMI C HOMOLIbI0 METONOB M OOOpYAOBaHHMS, KOTOpHIE YKe
cymecTBytoT. KpoMe TOro, 3TOT peKOMEHIyeMbIil CTaHAapT TakKe MpeJHa3HadyeH IS 3allUThl OT YPE3MEPHOTO
BO3/ICHCTBHSI TOKCHYHBIX BEIICCTB W BpPEAHBIX (u3ndeckux (akTopoB (MpH HUX COYECTAHHOM BO3JACHCTBHU C
HarpeBaroIiuM MUKpokauMaroM). Pekomenayemsle 3Hadenust [11Y (am1s BbimosHseMoii paOoThl pa3HOM HHTEHCUBHOCTH),
noka3aHHble Ha (ur. 8-1 u 8-2, He ABNAIOTCS BEpXHEW TpaHUIIEH TETIOBOTO BO3ACHUCTBHS, KOTOPOE MOTYT BBIIEPKATh BCE
paboune. Ckopee, 5TO rpaHUYHbIE 3HAYECHNUS, TIPU TPEBBIIIEHNH KOTOPBIX PadOTOAaTeNb JOKEH HCIOIb30BaTh CPEICTBA
KOJUIEKTUBHOM 3aIlUTHI, OPTraHU3al[IOHHbIC U CAHUTAPHO-TUTHEHMYECKHE MEPOIIPUATHS YTOOBI CHU3UTH PUCK Pa3BUTHS
npodeccrHoHaIbHBIX 3a00JeBaHUN (M HECUACTHBIX CIy9aeB) AaKe y pabounx ¢ caMOW HHU3KOHW YCTOMYHMBOCTBIO K
TEIJIOBOMY BO3EHCTBUIO.

HecMotpst Ha ycunus MO MPEJOTBPAIICHHIO HECYACTHBIX CIY4aeB CO CMEPTENbHBIM HCXOIOM M Pa3sBUTHSA
npog3aboneBannil (BBI3BAaHHBIX HAarpeBalOIIMM MHKPOKIMMATOM), OHHM IPOAOJDKAIOT HpoucxoauThb. Tak, B 2008 r.
Lentpel mo npodunaktuke u caepxkuBanuto 3adoneBannii (CDC) coobupmy, uro 3a nepuox 1992-2006 rr. B CILIA
noru6y0 423 pabOTHUKOB CEJILCKOTrO XO03sHcTBa (M3 HUX 16% 3aHMManUCh COOpKOit ypoxas). B cpemHem, 4muciio
HECYAaCTHBIX CIy4aeB CO CMEpTEIbHBIM HCXOAOM (M3-32 TEIUIOBOIO BO3AEHCTBHSA) cpeau ybopmukoB ypoxas (0,39 nHa
100 000) 3HaumMTenbHO OOMNBINE, YEM y BCEX pabOTAIONIMX B TPAXKIAHCKOM CeKTope HapomHoro xossiicta (0,02)
[Luginbuhl et al. 2008]. Xors B mrate Kamudopuus (pa3paboTanu M NPUMEHSIOT) TpeOOBaHMS K OXpaHE TpyAa MpH
paboTe B HarpeBaiolleM MHUKPOKJIMMAre, HO HECYACTHBIE CIy4yaW IPOAOJDKAIOT MPOMCXOAWTH, a Mpod3abosieBaHHs
IPONOJDKAIOT BBISIBISTH, OCOOCHHO Yy PpaOOTHUKOB CEJILCKOIO XO3AHCTBAa. OTOT IOBBILICEHHBIH PHUCK OOYCIIOBIIECH
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IKCTPEMAJTIbHBIMU YCIIOBHSAMH pabOThI, HEJJOCTATKOM 3HAHHWU Yy pabouux, X OETHOCTBIO, CE30HHOCTHIO BBITIOJIHIEMON
paboThl, HEOOPA30BAHHOCTHIO U APYTUMHU 00CTOSTENLCTBAMH, CBI3aHHBIMHE ¢ Murpanuei [ Stoecklin-Marois et al. 2013].

B 2010 r. cpemu paboumx HETrOCYJapCTBEHHOTO CEKTOpa 3KOHOMHKH, a TaKXke Cpeau padoumX, HaHATHIX
MECTHBIMH OpraHaMH CaMOYMpaBICHHA, W3-32 BO3ACHUCTBUS HArpeBaOMIEr0 MHKpOKINMara mpomsonuio 4190
HECUYACTHBIX CIIy4aeB u MpodeccHoHaTbHBIX 3a00JIeBaHAN
' (korga cOTpyHUK He BBIXOMWI Ha pabory 1 menn u Gosee) [Bureau of Labor Statistics 2011]. Cpeau mocTpagaBiiux
86% ObuIM B Bo3pacte oT 16 1o 54 ner. B Tom xe roay, 3apeructpupoBaso 40 ciaydaeB cMepTu pabouux, BHI3BaHHBIX
neperpeBoM Ha pabodeM Mmecte. boibine Bcero mormOmux (18 denoBek) paboTalii B CTPOUTEILCTBE, 6 UCIOBEK
3aHUMAJIMCh CETLCKUM XO3HCTBOM M TOOBIYE MOJIE3HBIX UCKOMAEMBIX, a eIé 6 paboTanu B Apyrux OTpaciix (BKIOYast
nepepaboTKy oTxo/0B). Tpu uenoBeka padoTaio Ha MPOMBIIUICHHBIX MpeAnpusaTusx. Bospact 80% mornbmux — ot 25
o 54 ner. Tak kak 3a0oyieBaHWsI, BBI3BAHHBIC INEPETPEBOM, NAJCKO HE BCETAa MPABWILHO HUACHTHPHUITMPYIOTCS (T.€.
NpUYMHA HE BCErJa TOYHO YKA3bIBAaeTCA), U TaK KaK PETUCTPUPYIOTCS JHIIbL T€ CIy4au, KOraa pabounii OTCYyTCTBYeT Ha
paboTe He MeHee JTHS, TO PealTbHOE YMCIIO MOTHOMINX 1 3a00JIeBIINX UMEHHO U3-3a MeperpeBa TOYHO He u3BecTHO. Kpome
TOT0, BOOOIIIE HE U3BECTHO, CKOJIBKO K€ JIFOJICH TIOABEpPracTcs Ype3MepHOMY TEIUIOBOMY BO3JICHCTBHIO Ha paboTe.

[lo nmannpIM mpoBepok (mHCmekTopoB) OSHA, mexay 2012 w 2013 rr. 6o BbeisiBieHo 20 ciydaes
npod3aboneBanuii wim rudenu padbouux (u3-3a meperpesa) [Arbury et al. 2014]. B GonpMHCTBE M3 3THUX CIy4aeB
paboTonareny He pa3padaThIBAId MPOTPaMM 3aIUTHl COTPYTHUKOB OT YPE3MEPHOTO TEILIOBOTO BO3JEHCTBHS, WM KE
nporpaMmbl ObUTH HemoMHBIMH. Cper HEeJAOCTaTKOB MPOTrpaMM, Yallle BCET0 B HUX OTCYTCTBOBAJIA aKKIMMAaTH3ALUs, U
3TOT HEJOCTATOK HanboJee IBHO OB CBSI3aH C THOEIBIO JIIOCH.
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naBa 3. YpaBHeHUE TensoBOro paBHoOBeCUA U
TensaooOMeH.

Jns HOpManbHOW pPabOTHI CHCTEM M OpPraHOB 4YeJIOBeKa KpailHe Ba)kKHO, YTOOBI TeMIleparypa IeHTpa Telia
OCTaBalach B JOMYCTUMBIX mpefenax, okono 37+1°C (98,6+1,8°F). Hns MOAAEP>KaHUsI TOCTOSIHHOM TeMIeparypsl Tea
HEOO0XOAMMO, YTOOBI TTOCTYIUIEHUE TETJIa B OPraHN3M U BHYTPEHHEE TeII000pa3oBaHe B HEM PaBHSUITUCH TEIIOOTIAYE B
OKpYXaWIyi cpeay. HTEHCHBHOCTh TEINIOOOMEHAa W BeJIMYMHA OTJIAHHOUM/MONYYCHHOW TEIJIOBOM SHEPruu
ompenensieTcs (yHIAMCHTAIbHBIMU 3aKOHAMU TEPMOJMHAMUKHU, ONMCHIBAIOIIMMH TEIDIOOOMEH MEXIy TEIaMHU.
KommuectBo TermioBoil sHeprum, KOTOopoe TpeOyercs OTAaTh B OKpYXKalomlylo cpexy, 3aBucut otr: (1) BHyTpeHHero
Ter1000pa3oBanus (TIpu OOMEHE BEMIECTB), KOTOPOE OOBIYHO HAXOAUTCS B MuarnazoHe OT 1 Kkai / (KT MacChl Tena X 4ac)
Macchl Tena (B mokoe, ~ 1,16 B1/kr) mo 5 kkan/(krx4ac), To ects 7 BT/Kr; pH BBIOJIHEHUN YMEPEHHO-THKENONW padoThI
B IPOMBINUICHHOCTH; W (2) TOCTyIUICHWEM TeIUla WM3BHE (€CIIM 3TO MPOUCXOAUT). VHTEHCHBHOCTH TEIIOOOMEHa C
OKpY’KaloImel Cpeloil 3aBUCUT OT TEMIIEPATypbl M BIAXHOCTH BO3IyXa, TEMIIEPAaTypbl KOXKH, CKOPOCTH BO3IyXa,
WCTIApCHIS TI0Ta, TEMIIEPATyp UCTOYHUKOB H3IYICHHS, a TAK)KE THITA, KOJTUIECTBA, M CBOMCTB OJICK/IBI. 32 HCKITIOUCHUEM
BBITIOJTHEHUST TSDKENOW pabOThl B YCIOBHSIX OYEHB CYXOrO BO3[yXa, OXJIAXKIEHHE OpraHu3Ma 3a CYET YBIAKHEHHS
BBIIBIXaeMOT0 BO3/yXa MpeHeOpexumMo Mano. Huke mpuBoauTes ynpomeEHHOe YpaBHEHNE TETNI000MEeHa.

3.1 YpaBHeHuE TEII000MEHa.

OcHOBHOE ypaBHEHHUE TeII000MeHa:

S=M-W)+C+R+K-E

rae

S = u3MeHeHre TEIUTOBOH SHEPTHH, HAKOIICHHOH TEJI0OM;

(M—W) = monHoe TemuooOpa3oBaHWE B OpraHM3Me NMpH OOMEHe BEIeCTB, MHUHYC BBIIIOJHEHHAs Pa0OYNM BHEIIHSS
MexaHndeckas paboTa;

C = rermnooOMeH 3a CYET KOHBEKIIUU;

R = remmmooOMen 3a CUET M3MYyUCHIS;

K = TemnooOMeH 3a CU€T TEIIONPOBOIHOCTH;

E = remnootnava 3a cuér ucmapeHwus.

UToOBI pemuTs 3TO ypaBHEHHE, HEOOXOAMMO 3HATh TEII000pa3OBaHWE B OpPraHW3Me NpHU OOMEHE BEIIEeCTB
(MeTaboIMUecKoe), TeMIeparypy BO3/1yXa, IaBJICHHE MMapOB BOJbI, CKOPOCTh BO3JyXa, W CPEIHIO TEMIEpPaTypy
ucrounukoB u3nyuenus [Belding 1971; Ramsey 1975; Lind 1977; Grayson and Kuehn 1979; Goldman 1981; Nishi 1981;
ISO 1982b; ACGIH 1985; DiBenedetto and Worobec 1985; Goldman 1985a, 1985b; Horvath 1985; Havenith 1999;
Malchaire et al. 2001].

3.2 Buabl Ternioo0OMeHa.

OCHOBHBIMH IIyTSAMH TEIJIOOOMEHa MEXIy TeJIOM 4YellOBeKa M OKPYKAaIoUleW cpemoil SABIsSeTcs KOHBEKIIHS,
W3JTy4eHUs M HcnapeHue. B ycinoBusax paboThl B HarpeBaronieM MUKPOKIHUMATe, TEIII0O00OMEH 3a CYET TEIUIONPOBOJHOCTH
OOBIYHO HEBENUK (KpoMe Cly4aeB KacaHUs TOPSYMX MPEAMETOB — WHCTPYMEHTa, 00OPYAOBaHHMs, MOJa WIH APYTHX
MPEeIMETOB, WM €CIIA JIOAW paboTaroT B BOJE, WM eclid paboraroT néxka Ha crimHe [Havenith 1999]. Beramcnenns
TeIUIoNepeadyd 3TUMH CIIOCO0aMH MOJKHO JeNlaTh, WCIOJNB3ys ypaBHEHUs B cucteme eawHull m3mepenuss CU, B
METPHUECKON CHUCTEME, MU B aHTTIMICKUX eAnHUnax usmepenus. B cucreme CU, TermmooOMeH n3Mepsercst B BaTTax Ha
KBaJpaTHbIH METp MOBepXHOCTH Tena (B1/mM2). DTu ypaBHEeHHs pa3paOoTaHbl U AJs NOTyOOHaKEHHOTO pabodero, U A
pabouero, ogeToro B OOBIYHYIO pyOalIKy ¢ JJIWHHBIM PYKaBOM M B OpIoKH (Kak B aHVIMACKUX CIWHUIAX, TaK W B
emquannax w3Mmepenns CU). 3naueHws, moilydaeMbleé TpPH BBIYMCICHUAX, [AIOT TEMJIOOOMEH B KKajl/4ac JUId
«ctangapTHoro pabodero» (Macca tema 70 kr (154 ¢ymma); mnomans tena 1,8 M2 (19,4 xeadpammvix ¢gyma) ). B
JanpHeneM npu oOCyXIeHHH OyIyT MCIIONB30BaThCS TOJIBKO enuHHLBl n3Mepenus CU. Ecim paboune kpynHee nin
MEHBIIIE, YeM «CTaHIAPTHBI pado4Hid», TO HYKHO HCIOJIB30BaTh COOTBETCTBYIOIIUE MOIpPaBOYHBbIE KOA(PQUIMCHTHI
[Belding 1971]. B [Ipunosxxennn A pUBOAATCS YpaBHEHHS TEII0OOOMEHA 3a CUET KOHBEKIMH, U3TyUSHHS U UCTIapeHHs, B
KOTOPBIX HCIIONB3YIOTCS equHUIBI m3mMepeHust CU.

3.2.1 KoHBekuus (C).

VHTEeHCUBHOCTD TeII00OMEHa MEXIy KOXel M HaXOJIIMMCS HEIMOCPEICTBEHHO OKOJIO He€ BO3MYXOM 3a CUET
KOHBEKIIMU 3aBHCHUT OT Pa3iIM4Ms TEMIIepaTyp: OKPYKaromero Bo3ayxa (ta) M CpeTHEB3BEIICHHOW TeMIepaTyphl KOXKH
(tsk), m OT ckopocTH ABMKEHHUS BO3AyXa OTHOCHTEIbHO KOXH (Va). BnmsHue 3Tux (akTopoB NpH TEII000OMEHE C
OKpy>Karoleil cpenoil MoxeT OBITh 3alMCaHO AIreOpandecKd Uil «cTaHaapTHoro pabouero» (macca tena 70 xr (754
¢ynma), TUTOIIANTH TTOBEPXHOCTH Tema 1,8 M2), 0J1eToro B OOBIYHYIO OJTHOCIIONHYIO pabouyto omexay [Belding 1971]:
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C=17,0 x Va® x (ta — tsk)

rae

C = UHTEHCUBHOCTH TEIJIO0OMEHA 3a CUET KOHBEKIIMH, KKaJl/4ac;

Va = cKopocTh BO3/yXa B M/C;

ta = TeMrepaTypa okpyxaroriero Bo3ayxa °C (°F);

tsk = cpemHeB3BelIeHHAs TeMIIEpaTypa KOXH; 00bIIHO e€ cunTatoT paBHoi 35°C (95°F).

Ecnu Temneparypa Bo3ayxa ta >35°C, To 3a c4€T KOHBEKIMH OyAET HMPOUCXOAUTH HArpeB Teja OKPYKAIOLIMM
BO3yXOM. A eciu Temmeparypa Bo3zayxa ta <35°C, To 3a cu€T KOHBEKUMH OyAET MPOMCXOAUTH OXJIAXKICHUE Tela
OKPY’KaIOIIUM BO3IyXOM.

OTO OCHOBHOE (TEOPETUYECKOE) YPAaBHEHHE B aHIJIMHUCKUX CIMHHMILIAX MOXHO IepepadoTaTh AJsl «CTaHIAPTHOI'O
pabodero», 0ACTOro B OOBIIHYIO OJHOCIOWHYIO Pab0IyI0 OISk IY:

C =0,65x Va" x (ta— tsk)

rae

C = HHTEHCHUBHOCTH TEIUIOOOMEHA 3a CUET KOHBEKIIUH B Blu/uac;

Va = cKkopocTbh BO3AyXa B hymax 6 MuHymy;

ta = remneparypa okpy:xatoriero Bozayxa °C (°F);

tsk = cpemHeB3BelIeHHAs TeMIIEpaTypa KOXH; 00bIIHO e€ cunTatoT paBHoi 35°C (95°F).

3.2.2 Uany4eHue (R).

WNHTeHCHBHOCTD TemuiooOMeHa 3a CYET W3IY4YeHHS 3aBHCHT TJIABHBIM 00pa3oM OT TPaJMEeHTa TeMIIepaTyphl
MEXIy CpeIHEH TeMIepaTypoll OKpYXKalolmX OOBEKTOB (ftW) M CpEIHEB3BEIICHHOW TemrepaTypod koxu (tsk).
TermooOMeH 3a CYET M3IIyYCHHUS 3aBHCUT OT aOCOJIIOTHOW TEMIIEPAaTyphl NMOBEPXHOCTEH OKPYXAIOIIUX NPEIMETOB B
4eTBEPTON CTENEHH, M B MEHbIIEH crenenu or Temmeparypbl koxku (Tw—Tsk)*. Ho npu HOcke pabGoumm OOBIYHON
OJTHOCJIOMHO# paboueii 0K IpI, JOCTATOYHO TOYHBINA Pe3yIbTaT AaéT UCIIONIb30BaHue ypaBHeHus [ Belding 1971]:
R=6,6 x (tw — tsk)
rae
R = uHTEHCHBHOCTH TETUIOOOMEHA 3a CUET M3TyUCHUS, KKaJl/9ac, Wi BT/M2;
tw = cpenHssa TeMIeparypa TBEP/I0H MOBEPXHOCTH PACIIOIOKEHHBIX MMOOJU30CTH U3IydaroIiux 00bekToB, °C (°F);
tsk = cpeHeB3BeIICHHAS TEMITEpaTyPa KOXKH.

Jus pabodero, omeToro B OOBIYHYIO OJHOCIOWHYIO pa0O4yl0 OAEKIY, 3TO ypaBHEHHE MOXXHO 3allucarh B
AHTIIMACKUX SIUHUIIAX U3MEPCHUS:
R =15,0 x (tw — tsk)
rae
R = nHTEeHCHBHOCTP TETIIOOOMEHA 3a CUET M3IMyUeHus, Biu/yac;
tW = cpenHss TeMIeparypa MOBEPXHOCTH OKPYKAIOMIMX U3Ty4alomux 00beKToB, °C (°F);
tsk = cpeHeB3BEIICHHAS TEMIIEPATyPa KOXKH.

3.2.3 UcnapeHue (E).

Hcnapenue BoIbI (1I0TA) C KOXKU 4eNIOBEKa MPUBOAWT K OTBOAY Telja M3 OpraHu3Ma B OKPY)KAIOLIYIO Cpemy.
MaxkcumaibHasi BO3MOXKHAs TEIUIO0Tada 3a CUET NCMAPEHUs 3aBUCHUT OT CKOPOCTH JIBIKEHHS Bo3ayxa (Va) M pasnndus
B JABJICHUSAX MMapoB BOAbl — B Bo3ayxe (Pa), u Ha yBinakHEHHOW MOTOM Koke (mpu Temreparype koxu) (Psk). s
pabouero, omeroro B OOBIYHYIO OIHOCIOHHYIO pabodyro OJEXIy, MOXXHO 3alKcaTh ypaBHEHHE, OIMCHIBAIOIIEE
B3aMMOCBSI3U MEXIy dTHMH TtapameTpamu [Belding 1971]:

E =14 x Va* x (Psk — Pa)

rae

E = HHTEHCHBHOCTH TEIIOOTIAUX 32 CUET MCTIApeHHS, KKaJl/9ac;

Va = cKopocTbh BO3yXa, M/C;

Pa = naBneHue mapoB BOJBI B OKPYKAIOIIEM BO3IyXe, MM PT. CTOJI0A;

Psk = naBnenue mapoB BOIBI Ha MOBEPXHOCTH KOXH, KOTOpOE MpUHUMAETCs paBHBIM 42 MM pT. cronba (5,6 xlla) mpu
TeMriepaType Koxu 35°C (95°F).

st paGodero, oeToro B OOBIYHYIO OIHOCIOHHYIO Pabodyro OIeKIy, 3TO YpaBHEHHE MOYKHO 3allicaTh B

AHTTMHACKUX eIMHULAX U3MEPEHHUS:

E =2,4 x Va® x (Psk — Pa)

rae

E = MHTEHCUBHOCTH TEIIOOTA4HU 33 CUET UCTIapeHus, Btu/uac;

Va = ckopocTb Bo3ayxa, (hyTOB/MUH;

Pa = naBneHue mapoB BOJBI B OKPYIKAIOIIEM BO3IyXe, MM PT. CTOJ0A;

Psk = naBnenue mapoB BOIBI Ha MOBEPXHOCTH KOXH, KOTOpOE MpUHUMAETCsl paBHBIM 42 MM pT. cronba (5,6 klla) mpu
Temnepatype koxu 35°C (95°F).
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3.2.4 Tennonepenaya (K).

OTOT BUA TEIIOOOMEHAa OTHOCUTCS K NPSIMOM Iepelade Temia 3a Cc4ET KOHTAKTa MEXIy IByMs cCpeJaMu
(TBEpOBIMHU, SKUAKMMH WM Ta3000pa3HBIMH), HMMEIOIMIMMHU pa3Hyl0 TeMmmepatypy. B Hacrosimem OOKyMeHTe,
MHTEHCHBHOCTH TEIUIOOOMEHA 3a CUET TEIJIONEepeaayr 3aBUCUT OT IpaJIueHTa TEMIIEPaTyp MEXIy MOBEPXHOCTHIO KOXKH U
KOHTAKTHPYIOIIMMH C Hell 00beKTaMH (ITOBEPXHOCTHIO HATPETOTO METaJlIa; KacalolIerocst KOXKM OXJIaKIAAIOIIETO KIIeTa
¢ EMKOCTSIMU € 3aMOPOKEHHOH BOJION); M OT «TEIIOBBIX» CBOWCTB KOHTAKTHPYIOIIUX OOBEKTOB (HAaIIpUMeEp, BOJA JIydle
MOTJIONIAET TEIUIO, YeM BO3AyX Wi kKameHb) [McArdle et al. 2010a]. B OosbmmHCTBE ciiydyaeB, WHTEHCHBHOCTB
TerooOMeHa 3a CY€T TemIonepeaay 3HaYUTEIbHO MEHbIIE, YeM 3a CUET MCHapeHus, KOHBEKUUH U n3nydeHus. Ho B
HEKOTOPBIX Cciydasx (Hampumep, mpu ucronaszoBanuu CU3 or meperpeBa: XHIETOB C €MKOCTAMU C 3aMOpOKEHHON
BOJION; OJICKIBI C TPYOKaMH, IO KOTOPBIM TEUET OXIaKAEHHAS )KUIKOCTh, H JIp.), TeIUIONepeiadya MOKeT UMETh OOJbIIoe
3HaueHHe. TeopeTHyeckoe ypaBHEHHE, ONMCHIBAIOIIEE BIMSHIE Pa3HbIX TapaMEeTPOB HAa HHTEHCHBHOCTH TEIUIOOOMEHA 3a
CY€T TEIUIoNEepeaayy, MOXKHO 3aIIUCaTh TAK:
hk:KXAX(Tl_Tz)/L , i (&
hk = uHTEeHCHBHOCTH TemI00OMEHa 3a CYET TeIIoNnepeiaun;

K = rennoBas «IIpoBOJMMOCTEY, 3aBUCSIIAst OT (PU3UUECKUX CBOHCTB O0OBEKTOB;
A = muTomaap KOHTaKTa 0ObEKTOB C pa3HON TeMIepaTypoi, M2;

L = paccTosiHrE MEXAY TOUKaMH, UMeIoIIMMHU Temneparypy T u T; (B MeTpax);
T, = remneparypa Gosee ropsiuero oosekra, °C;

T, = Temmeparypa MeHee Topsiuero oobekra, °C.

OT0 ypaBHEHHE MOXHO MEepenrcaTh TakK, YTOOBI OHO OMUCHIBAJIO NIepeaady TeIula OT WK K KOXKe:
hk =K x A (Tskin — Tobject) /L rae K = MHTEHCHBHOCTH TEIUIOOOMEHA 3a CUET TETUIOoNepeadn, KKal/9ac.

3.3 Biangaue 0JIekK/IbI HA TEILIOOOMEH.

Opexna ABISETCS MPEMSTCTBUEM MEXIY KOXEHW M OKpYXKAroLled Cpefoi, 3amuias 4eJoBeKa OT OOBIYHBIX
HETaTUBHBIX MPHUPOJHBIX (PaKTOPOB — IEPErpeBa, MEPEOXJIaXACHUS, NOXKAI U uctupanus (00yBb). [nst sddexTuBHOM
3alIUTHl OT TOKCHYHBIX BEIIECTB, (PM3NYECKHX W Onosormveckux (akTopoB, pa3paboTaHa CHenHalTbHAs 3aIIUTHAs
cnenogexaa. llpm HeoOXogMMOCTH, ofexaa padodero MOXKEeT W3MEHWTh WHTEHCHBHOCTH TemiooOMeHa (3a Cuér
KOHBEKIIMH, TEIUIONepeIay, U3IyYCHHs M HCIApeHUs) MEXIy KOoXed U Ookpyxawined cpemoil. IlosTomy, 9T0OBI
BEIYMCIIUT, HMHTEHCUBHOCTh TEIUIONEPENaydl KaXKAOrO BHA, HEOOXOAWMO CIeNaTh KOPPEKIHUIO (HCIOIb30BaTh
MOTPaBOYHbIE KOI((MUIIMEHTHI), YYUTHIBAIOLINE THIT, KOJIMYECTBO U CBOMCTBA OJIEKIBI (€CIIM OHA 3aMETHO OTIUYAETCS OT
OOBIYHON OJHOCIOWHOMN ONEXKIBl — YHUCIOM CIIOEB, WM IO BIAro- M Ta30MpPOHHUIIAEMOCTH). s 3TOro MCmomb3yeTcs
Oe3pa3smepHBI KOXPOHUIMEHT BIUSHUS OAeXabl (clothing efficiency factor) Fcl ans «cyxoro» terooOmena [Goldman
1978; McCullough et al. 1982; Vogt et al. 1982]. B memom, ¢ pocroM Yucia CI0EB, U C YMEHBIICHHEM
ra30IpOHUIIAEMOCTH, OJICK/a MEIIAET TeIIooTAaqe (3a CUET KOHBEKLIMH, U3ITyUEHHSI U HCTIapeHHs1) B OOJIbIICH CTETICHH.

st ciyyaeB HOCKHM 3aIIMTHOM CHIEIOAEKIBI TPEX PAa3HBIX BUIOB U Pa3IMYHBIX YCIOBHUI Ha pabodeM MecTe ObLIn
MPEeIIOKEHBI  TToTpaBovYHbIe Kod(ddumumenTsl Fcl, koTopele pa3pabaThIBaiCh HAa OCHOBE BBIYHCICHHS H3MEHEHHM
TEIIOOTAAYH, BRI3BAHHOTO HOCKOU OAeX bl [ Heat Stress Management Program for the Nuclear Power Industry: Interim
Report 1986]. Otu 3Ha4eHus K03 (UIMEHTOB MpuBean K n3MeHenuto 3HaueHnid [11YHa u [1AYa. IIpu pazpaboTke 31X
MOTIPaBOK, Kak 0a30BbI BapuaHT (MPU CpaBHEHUH), WCIOIB30BAIM OOBIYHYIO pabodyio omexay. Tak, mpu HOCKe
IByXcioitHOUW onexnbl, 3HadeHus [1[IYra u I1[IYa cmegyer ymensmmuth Ha 2°C (3,8°F). A mpum HOCKE YaCTHIHO
ra30HENPOHHUIIAEMON OMIEXK/Ibl, TEIIOOTPAKAIOIINX KOCTIOMOB HJIM 3aIIUTHBIX (ApPTYKOB, PYKaBHIl M T.I., 3HAUCHHS
[IAYHa u [11Ya cnenyer causuth Ha 4°C (7,2°F). DTH TIOTIpaBKM OCHOBaHBI Ha HAYYHBIX OIEHKaX (pa3HBIX BHUJIIOB
TeTuIonepeaad), 1 OHU He ObLTH el TTOATBEPKICHBI HU JIOCTATOYHBIM KOJTHYECTBOM HCCIIEAOBAHUI B KOHTPOIHPYEMBIX
na0opaTOpHBIX YCIOBHUSX, HUA TIPU MPOAOJDKUTEIEHOM HCIIONB30BaHUH Ha pabOYMX MecTax.

B Tex cimydwasx, Korma yciaoBus TpyJa TpeOYIOT HCIOJIb30BaHUs Ta30HEIPOHULIACMON 3aIIUTHONW CIIEIOAEHKIbL,
WCTIOJh30BaHNE KOMIUIeKcHOro Tmoka3atenss WBGT kak mokaszarenss TEIIOBOTO COCTOSHHS OKPYXKAIOMIeW Cpersl
CTaHOBUTCS HEOMPaBIaHHBIM. B Takux ciydasx, JIydille UCTIONb30BaTh TEPMOMETP C CYXHM YyBCTBHTEIBHBIM dJIEMEHTOM
(tadb) Bmecto m3mepennit WBGT. Ecnu temmepaTtypa, U3MEepeHHas! TAKUM CYXUM TEPMOMETPOM, JOCTHraeT MPHUMEPHO
20°C (68°F), TtpeOyercsi NpOBOIUTH HaOIroAeHHE 3a (UIUOJIOTUYECKUMH TIOKa3aTeIsIMU COCTOSHHA pPadovero
(TemmepaTtypa meHTpa Teia, M / wiau dactora cepaedHbix cokpamenuit UCC). CnocoO, KOTOPBIM OYyIET M3MEPSATHCS
TEeMIlepaTtypa IEHTpa Tela, W MYyJbC, OYAET ONpeNeisaThcsi OOCTOATENLCTBAMU; a IPAaBHIBHOE 3a0JIarOBPEMEHHOE
TUTAHUPOBaHUE (pa3MeIleHue H3MEPUTEILHOW CUCTEMBI [T ONpeiesieHHs PU3HO0IOTHUECKUX MTOKa3aTelleH) TOMHKHO ObITh
caenmaHo o oneBaHHUs (Ta3o)HenpoHuiaeMoro koctioMa/CU3. MOHUTOPHHT (QHU3MOJIOTHUECKUX TOKa3aTeei JOoIKeH
MPOBOJMTECS MO rpaduKy, pa3paboTaHHOMY C YYETOM BHYTPEHHEIO TEIUIOBBIICICHUS M TEMIIEPaTyphl OKpYKaroulen
Cpelbl, U3MEPEHHON TEPMOMETPOM C CYXHUM UYBCTBUTEJIBHBIM 3JIEMEHTOM, U C KOPPEKIHEH Ha COJIHEYHOE H3ITydeHHe
(tadb). [Ipu BeITOTHEHUH PaOOTHI CPETHEH TSHKECTH, PEKOMEHTyeMast TIEPHOJUIHOCTD (PU3UOIOTHIECKOTO MOHUTOPHHTA
HaxXoAWTCS B AuamazoHe oT 1 pasa B 2 waca (mpu Temmepatype tadb 24°C 75°F) mo 1 paza B 15 muHyT baca (mipu
temmeparype tadb 32°C 90°F) [NIOSH 1985].
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3.3.1 Tennonsonupyrouime CBOMCTBa oAexXAbl; U Tennooraaya (He 3a CYET

ucnapeHus).

Jlaxxe Tpy TIOTHOM OTCYTCTBHH OJIEXKIIBI, BOJIM3M TelNa YeIOBeKa HMMEETCS CIIOW MAaJOMOIBMKHOTO BO3/AyXa
(morpanuuHbli cioif). OH paboTaeT Kak CJOH TEMJIOW3OJSALHMH, IMPEMSTCTBYIOIIUN TEIIOOOMEHY MEXAY TEJIOM |
OKpy>Karoleit cpenoit. OOBIYHO, KOTJa TEJO U BO3AYX BOKPYT HErO HETMOABKKHEI, 3TOT CIIOH Bo3ayxa (la) oOecreunBaet
TETUIOM30JIAIINI0, COOTBETCTRYIOMy0 mpumepHo 0,8 kio. [lo ompenenenwro, Teruiom3onsius 1 KIO COOTBETCTBYET
TerioooMeHy 5,55 kkanm X M2 / yac 3a cu€t m3nmydeHus: U KoHBekuu (Hric) Ha kaxaprit Tpagyc Llenscus °C oTnnums
TEMIIepaTyp KOXH (CPEeAHEB3BELICHHOW TeMIlepaTypbl KOXH tsk) M OTKOppPEKTHPOBaHHOW TeMIEpaTypbl BO3IyXa,
MU3MEPEHHON TEpPMOMETPOM C CYXHM YyBCTBUTENBHBIM 3neMeHTOM tadb = (tat+tr)/2. CpenHeB3BelleHHAs TeMIeparypa
KOXXKH — 3TO CpefHeapu(pMeTHIecKas TeMIepaTtypa KOXKH, M3MEpPCHHas B pa3HbIX MECTax, ¥ OTKOPPEKTUPOBAHHAS C
yuéToM Beca (IoNM) IUTomaAed pasHbeIx uvactedl Tema. Ilpu mepecu€re yduThIBaeTcs M TO, KAaKOBO KOJHUYECTBO
nepeaBaeMoro Terla Yepe3 3T YYacTKH KOXH. [[oBEpXHOCTh KOXKH OOBIYHO NENAT Ha CIEAyIomue o0JIacTd: TPy.b,
Owurericel, mpeariedbs, 0&apa, ToJeHH, W TouIonarovHas odmacte. [Ipu ompeneneHnn BKiaga pa3HbBIX 4dacTed Tela B
CPEIHIOI TeMIIepaTypy OOBIYHO CUMTAIOT, YTO MCIOJIb30BaHHE cUCTeMbl Ramanathan [1964] naér A0CTaTOYHO TOYHBIM
pesynbTaT. s craHmapTHOro paboyero ¢ miom@apld Teraa 1,8 M2, TeruiooOMeH 3a 1 wac 3a CUéT U3IYYCHHS U
KOHBEKINH (Hric) MOXKHO BBIYHCIUTH TaK:

Hgr:c= (10/clo) x (tsk — tadb)

Takum 00pa3oMm, ciI0Oil HEMOJABMKHOTO BO3IyXa BOKPYT IOJIHOCTHIO Ppa3fgeToro CTaHJApTHOTO 4YelloBeKa
(3xBUBaJIEHTHBIN Teruion3osnuu 0,8 KII0) orpaHu4HMBaeT TeIIooOMeH BenuunHou ~ 14,5 BT (12,5 kxan/uac) Ha KaxX bl
rpagyc °C oTnuuusi TeMIepaTtypbl KOXH M BO3Ayxa. HemoABIKHBIM YelOBEK, HAaXOsICh B HEMOJBM)KHOM BO3IyXeE,
npom3Boaut 104,7 Bt (90 kxkan/uac) Teruna 3a cué€t oOMeHa BenecTs; U TepsieT okono 12,8 Bt (wmu ~12%, 11 kkan/uac) 3a
CU€T ApIXaHHUs ¥ IPUMEPHO TaKOIo JKe MCIapeHus Biaru ¢ Koxu. Kpome toro, ecnu temneparypa (Bozayxa) tadb Oyzer
HIDKE Temriepatypbl koxu tsk (HO pasHuma messire, yem Ha 5,5°C), To paboumii OyAeT MOTeTh, M OTIABaTh TEIUIO B
OKpYKaloIyl0 Ccpeay 3a cu€T HCIapeHus — 4YacTh ocTaBmerocs u30ObiTouHoro temma, 79,1 Bt (68 xxan/uac),
oOpasyromerocs npu oomene Beniects [ Goldman 1981].

[Ipu pBWXEHWH OKPYKAIOIIETO BO3AyXa, IMPHIETAIONUI K Tely CJIOW HEMOIBMKHOTO BO3AyXa CTaHOBUTCS
TOHBIIIE, W JocTUTaeT MUHIMYMa ~ 0,2 KJ10 1ipu cKopocTH 4,5 M/c (890 ¢pymos/mun, uru 10 munv/uac). Ilpu Takoit ckopocTr
OKpY’Kalolllero Bo3/ayxa, TeIIO0TAa4Ya YelIoBeKa B OKPYKAIOUIYIO cpeny 0e3 y4acTus MOoToBblAeNeHus coctaBuT 79,1 Br
(68 kran/uac) ipu TeMIepaType BO3ayXa, MEHbILIEH TeMrepaTypsl Kok Beero numb Ha 1,4°C (To ects: 68/[10/0,2] = 1,4).

Ha ocHoBanmmM m3ydeHUs MaTepHAIIOB, MCIONB3YEMBIX I MPOHM3BOJCTBA OJNIEXKIBI, ObLT CAeNaH BBIBOJ, HYTO
TETUTOM30JIUPYIOINE CBOWCTBA OOBIYHO MPUMEPHO JIMHEHHO 3aBUCAT OT TOMMMHBEL OTIHYMEe B BOJOKHAX M B CIOco0e
M3TOTOBJICHUS] TKaHU JaéT O4YeHb HEOOJIBIIOE OTIMYHME B TEIUIOM30JIMPYIOIINX CBOWCTBAX (32 MCKIIOUEHHEM CIydaes,
KOrJa crnoco0 M3rOTOBJIECHUS TKAHW BIMSAET HA TOJIIUHY W/HMIM Ha Ta300pOHMLAEMOCTh Marepuana. BojokHa TkaHM
o0ecreunBaloT HEMOABM)KHOCTh BO3/yXa B TOJIIIE TKaHW, U TEM CaMbIM NPEISTCTBYIOT TEINIOOOMEHyY. (CaMH) BOJOKHA
JIOCTATOYHO XOPOIIO MPOBOJAAT TEIUIO. Y BETMUEHHE TNIOTHOCTH BOJIOKOH (HaIllpyMep, MPH MOMBITKE OAeTh OOTHHOK, OJIEB
Ha HOTY JIBa HOCKa, €CITi OOTHHOK IOAXOIUT IO pa3Mepy HOTe C OJHUM HOCKOM) MOXET (PaKTHUYECKH YXYIIIUTh
TerIon30Jnto Horw [Goldman 1981].

TunuyHoe 3HaYEHHE TETJION30IUPYIOIUX CBOMCTB 0J1eXk bl — 1,57 K110 Ha 1 cM TONMIUHEI (4 k1o Ha Owiim). DTOT
MOKAa3aTellb CIOXKHO MCIOJIb30BaTh Ul OYeHb TOHKHX CJIOEB TKAaHW, WIN OJEHKIbI, CXOKEH ¢ HWKHUM OellbEM, KoTopast
MOXKET TPOCTO oOecneunBaTh HaM4due (1o co0OM) €0 HEMOIBIIKHOTO BO3MyXa TONIIHHON A0 5 MM. Takwe TOHKHE
ciaon TKaHU (ONEXIBI), caMH IO ceOe, BHOCIT HEOOIBIION BKJIAA B TEIUIOW3OJUPYIONIHAE CBOWCTBA ONSKIBI — 3a
UCKJIIOYCHUEM CIly4yaeB, Korga: (a) OBWKEHHA pabouero NpPUBOIAT K TaKOMY MABIKCHHIO STOH OIEKIBI, KOTOpPOE
3aCTaBIIsIeT IBUTATHCSA BO3AYX, HAXOIAIMHCS Mexay Hel u TenoM («addekt Hacocay); (b) IpoucXoanuT cikaTHE ONEKIbI
3a CYET JaBJIEHHUA, CO3/1aBAEMOr0 JAPYTroM 0JIe’K/101, BHEIIHUMH MTpeAMETAMHU, UJIU CUIIBHBIM BETPOM; UJN (€) KOTrJa BeTep
MPOAYBaeT HACKBO3b HAPYKHBIA CIION OJEXKIbI, YOy HENOABM)KHBIN cioi Bo3zayxa okono Tena [ASHRAE 1981b;
Goldman 1981; McCullough et al. 1982]. B Tabuune 3-1 npuBOAUTCS CIIUCOK 3HAUYEHHUH TEIJION30JUPYIOLINX CBOHCTB
OJIeX/IbI (U pa3HOM KOMIUIEKTAIMU BCell oieTol onex ). OOmiast, cyMMapHas Teron3osinus (oOecrieunBaeMasi BCeit
OJICXJI0K) HE SIBIIAETCS MPOCTOW apu(PMETUUeCKOH CyMMOW 3HAYCHUN TEIJIOU30JHMPYIONIUX CBOMCTB OT/EIBHBIX
npeameToB oaexkabl. Ckopee, oHa coctaBiseT 80% OT apu(METHYECKON CYyMMBI — U3-3a CXKATUS CJIOEB TKaHHU OJJHOTO
AJIEMEHTa OJIeXKIbI APYTUM. YKazaHHOe («cpeqHee») cHInkeHue Ha 20% sBisercs TpyObiM U ipuOIMmKkEHHBIM. PeanbHoe
3HaYeHHE CHIIFHO 3aBHCHUT OT TaKHX IapaMeTpPOB, KaK CBOIMCTBAa BOJIOKOH, MX MEpPEIUIETEHUS, YAEIHHOTO Beca TKaHH,
WCIOJIb30BaHNE MTOPOJIOHA U IPYTUX HETKaHBIX MaTE€PUasoB, M TOI0, HACKOJIBKO XOPOIIIO OJIEXK 1A TIOAXOAUT YeI0BEKY (110
dbopme u pazmepy).

B mienmom, TeTTOn30ISIES 3aBUCUT OT TOJIIIMHBI OAETOW OEXK/BI, a 3TO B CBOIO OYEPEIh OIMPEENIIEeTCS YUCIOM
cino€B onexnpl. JJobaBka Ka)k0ro HOBOTO CJIOS — €CITM OH HE CAABIIMBAETCS — YBEIWYHBAET 00IIyI0 Terion3osnuio. [1o
9TON MPHUUYUHE TEIJION30JIMPYIOLNE CBOWCTBA PA3HBIX JIBYXCIOWHBIX KOCTIOMOB CXOXH; M TEMJIOU30IMPYIOIINE CBOWCTBA
PasHBIX TPEXCIOWHBIX KOCTIOMOB TOXE CXOKH (MEXKAy co00H) — BHE 3aBUCMMOCTHU OT HCIIOJIb3YEMbIX BOJIOKOH TKaHU U
TKaIKoro crnocoba m3rorosienus [ Goldman 1981].
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Tak Kak ofexJa N30IHPYET YeIOBeKa OT OKPYIKAIOIIeH CPebl, U MPEISATCTBYET OTBOAY M30BITOYHOTO TEIUIa OT
Tena (M3-3a TEIJIOM30JHMPYIOUINX CBOMCTB WM H3-3a Ta30HENPOHUIAEMOCTH), TO AJsl MPaBHIBHOM OICHKU TEIJIOBOM
Harpy3kd Ha OJETOro 4YeinoBeKa ObUIM pa3paboTaHbl mompaBouHble Ko3dduuuentsl. llpumep Takux monpaBoK
MIPUBOAMTCS B TaOwmie 3-2.

B tabnuiie 3-2 npuBoAATCS MONPaBKH, yUUTHIBAIOINE N3MEHEHNE TETUIOBON HAarpy3KH MPHU HOCKE Pa3HBIX BHI0B
cnenonexasl 1 CU3. Drta Tabnuia no3BoiseT OLEHNUTh, KaKylo OO0 TEIJIOBYIO Harpy3Ky HajlaraeT Ha pabodero Hocka
yKa3aHHOW (WJTM aHAIOTWYHOW) omexnabl. B npyrux myoOnukarusx, u B pykoojctBax ACGIH ectp 6omee moagpoOHas
UHQOpPMAIHA M0 ITOH TeMe.

3.3.2 NazonpoHMUaeMOCTb oAeXAbl U TENI00TAAYA 32 CYET UCNAPEHUS.

TCHHOOTHa“Ia 3a CU€T HCIIapCHUA TPU HOCKE OACKIbI, B LCIOM, IMPUMEPHO JIMHEWHO 3aBHUCHUT OT TOJIIIUHBI
onexapl. Koapouuuentr naponponunaemocta im (moisture permeability index) — Oe3pa3MepHasi BeIHMYUHA, KOTOpast
(TeopeTHdecKy) NPUHAMAET MUHIMAIBLHOE 3HAUCHHE, PABHOE HYIIIO, IS CITydast HOCKU TTapOHENPOHUIIAEMOH OJICHKIBI, U
MaKkCHMaJlbHOE 3HAa4YeHWe, paBHOe | &JIs ciywasi, KOrzJa BCS Biara, KoTopas Morja Obl (IIpH OTCYTCTBHH OAEKIBI)
UCTIAPHUTHCS M YHTH B OKPYKAIOLUIMKA BO3AYX (C YYETOM €ro BIaKHOCTH, U MPOHHULAEMOCTH OJCKIBI), CMOXKET MPOHTH
4yepe3 TKaHb ONSKIbl. Tak Kak ABWKCHUE BOJASHOIO Mapa MPOUCXOIUT B mpouecce IudQy3nun, 1 orpaHnunuBaercs e
CKOpOCTBIO Yepe3 CIIOi HEMOJBMKHOTO BO3JyXa, TO 3Ha4eHHEe im = | OyJeT MOIyYeHO JIUIIb MPH TOHKOW OeXIe U
HAJIMYUU BETpA.

Tab6nmra 3-1. Termmon30aupyOIIHe CBOHCTBA PA3IMYHON 0Nk IbI (BRIpaKEHHBIE B KJ10), HcTOYHHUK: (ISO [2007])

KoMIuIeKT oesbt TennousonupyoLLye ca-sa oaexasl, Iel
KJIO M2x°C / Bt
i 0,70
Hwmwxuee 6enbé, KoOMOMHE30H, HOCKH, 00YBb 0.110
Hwuxaee Oenw€, pyOaiika, Oproku, HOCKH, 00yYBb 0,75 0,115
Huxuee 6enbé, pyOaiiika, KOMOMHE30H, HOCKH, 00YBb 0,80 0,125
Hwxnee Oenbé, pyOaika, Oprokw, JIErKas KypTKa, HOCKH, 00YBb 0,85 0,135
Hwuxaee 6enw€, pyOaiiku, OproKH, Xanar, HOCKH, 00yBb 0,90 0,140
Hmxuee 6enbé, hytbonka, pybaiika, Oproku, JIErkasi KypTka, HOCKW, 00yBb 1,00 0,155
Hwxnee 0ensé, pyTdonka, pybamika, OprokH, KOMOMHE30H, HOCKH, 00YBb 1,10 0,170
Py0aika ¢ [JyInHHBIMY pyKaBaMH, KaJIbCOHBI, yCUJIEHHAas (YTeIUIEHHAs) KyPTKa, 1.20 0.185
OproKH, HOCKH, 00YBB ’ ’
Hwxnee 0enwé, ¢pyTOonka, pybaika, Oproku, IErkas KypTKa, ycuieHHas 125 0.190
(yTemnéHHast) KypTKa, HOCKH, 00YBb ’ ’
Hwmwxuee 6ensé, hyTdonka, pydamrka, KOMOHHE30H, YTEIUIEHHBIE (YCUIICHHBIC) 1.40 0.220
OproKH, ycHUJIeHHAsl KypTKa, HOCKH, 00YBb ’ ’
Hwxnee 6enwé, ¢pyTdonka, pydaiika, OprokH, IErkas KypTKa, yTerIEHHbIE 155 0.225
(ycuneHHble) OpIOKH, YCHJICHHAs! KYPTKa, HOCKH, 00YBb ’ ’
Hwmwxuee 6ensé, hyTdonka, pyodarka, OproKH, JIETKast KypTKa, yTEIUIEHHBIC 1.5 0.285
(ycunennsie) OpIOKH, YCHIIEHHAs! KypTKa, HOCKH, 00YBb ’ ’
Hwxnee 6enbé, pyTdonka, OprokH, KypTKa, yTEINIEHHbIE KypTKa 1 KOMOMHE30H, 2.00 0.310
HOCKH, 00YBb, IIATIKa, IEPYATKU ’ ’
Py0amka ¢ [JuInHHEBIMY pyKaBaMH, KaJIbCOHBI, YTEIUIEHHbBIE KyPTKa 1 OpIOKH,
Iapka ¢ yTeIIEHHON MOAKIIAIKON, YTEIIEHHBI KOMOMHE30H, HOCKH, 00YBb, 2,55 0,395
LIaIKa, epYaTKu

VY GoJBIIMHCTBA TKaHEH 3HaueHUe Im B HEMOJMBMKHOM BO3Iyxe MeHblle, yeM 0,5 (To ecTh, 3HadeHue im ot 0,45
mo 0,48). OOpaboTka TKaHM BOJOOTTAIKHBAIONIAMH COCTABaMH, OYECHbH IUIOTHOE TIIEPEIUICTCHHE BOJIOKOH TKaHW,
MPOIUTKA JIJIs1 00SCIICUCHHSI CTOMKOCTH K XMMHKaTaM — BCE 9TO 3HAYUTENIbHO CHIKaeT im. Ho maxe B ToM ciiydae, Koraa
MapOHETPOHUIIAEMbBIE CIIOM MaTeprana OJCKIbl CHUKAOT 3HAUSHHE im, OHO PEJKO JOCTUTaeT Hyls. B arom ciyuae
COXpaHsIeTCsl TEepPeHOC Teria 3a CcyéT WChmapeHws BIArM ¢ KOKU W e€ KOHJACHCAIMM Ha BHYTPEHHEW CTOpOHE
MapOHETPOHUIIAEMOTI0 CJIOS OJACKABL. 3a CYET ATOro Jake MPH HOCKE IMOJHOCTHIO Ta30HENPOHHUIIAEMOMN 3allUTHOM
oziex1bl, Koadduirent im pasex ~ 0,08.

TpynHO HaWTH Takoi BHJ 0OpaOOTKM TKaHHW, KOTOPBIA ObI MOBBINIANT 3HAYCHUE €€ MapONPOHHIIAEMOCTH
(BenmmumHy im). [IOBEpXHOCTHO-aKTHBHBIC BEIIECTBA, KOTOPhIC YBEIUYUBAIOT KOJMUYECTBO CBOOOIHBIX THIPOKCHIBHBIX
panukanoB (OH) Ha MOBEPXHOCTH BOJIOKOH, YTO B HEKOTOPOH CTEICHH MOBBIMIAET CMAYUBAEMOCTh, MOTYT MOBBICUTH im
s Tkanu. Ho Termomepenada OT KOXKM B OKPYXAIOIIYIO Cpedy 3a CUET UCHApeHMs 1OoTa He SBISETCS MPOCTOU
3aBUCHMOCTBIO, OIPENENIIEMON im; CKopee, OHa OIpeNeNseTcss BEIMYHMHON OTHOIICHUS Ta30IpPOHUIIAEMOCTH K
TETION30JIUPYIOMUM CBOMCTBaM, (im/kio). s «crarmapTHOro padodero» (y KOTOPOTO MPOUCXOIUT TEIIOOTAada 3a
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CYET KOHBEKITUU W W3IYUYEHHUS C IUIomanu Tena 1,8 M2), MaKCUMaJIbHYIO TEIIOOTAady 3a CUET UCIAPECHHSI TOTa MOKHO
OLIEHUTH 1O QopMyIe:

HEmax = 10 % im/clo x 2,2 x (Psk—Pa)

Koadhpumment 2,2 — 310 kodddumment Jlptonca; Psk — maBnenue mapoB Bonbl (TI0Ta) TIPH TEMIEPATYPE KOXKH
(tsk), m Pa — maBmeHme mapoB BOABI B OKPYXKAMOIIEM BO3AyXEe IMPH TeMIlepaType Bosmyxa (ta). Takum obOpazom,
MaKCUMaJBHOEC 3HAYCHUE TEIUIOOTHAYH 3a CU€T WCIApPCHHWsS HOCUT JIMHCHHBIN XapakTep, W OOpaTHO 3aBHCUT OT
TETUIOM30JIUPYIONINX CBOWCTB ONEKIBI — €CIM HE YyXYAUIUTCS UW3-32 JOMOJHUTEIbHOW 00pabOTKH OHEkKIbI
BOJIOOTTAIKMBAIOIIMMHU COCTaBaMH, WM (KpaiHUH ClTydaii) UCIIOJIb30BaHUs Ta30HenpoHUaeMbix cio€B [ Goldman 1973,
1981, 1985a]. Koadduiment (umcno) Jibrouca mojydaeTcss Ha OCHOBE JAHHBIX O JOJI€ YBJIAQKHEHHOW KOXKH, CKPBITOM
terioThl (latent heat) u TeruiooOMeHoM 3a cuét ucnapenus (he).

3.3.3 dusnonornyeckue npobnemMbl, BO3HMKaIOLIMNE N3-3a HOCKU oOeXbl.
UroOBI ompenenuTs TO, Kakas JONS KOXH JOJDKHA TMOKPBIThCS IMOTOM (W), YTOOBI 00ecnednTh Tpedyemyro
CTENEHb OTBOJAA M30BITOYHOTO TEIUIA OT TeJla B OKPY)KAIOIIYIO CPely, MOKHO B YNPOIIEHHOM BapHaHTE HCIIOIb30BATH
OTHOLICHWE BEJIMYMH: TEIUIOOTAauM, KoTtopoe TpeOyercs (Ereq), Kk MakcMMalbHO BO3MOXHOH B paccMaTpHUBaeMBIX
YCIOBUAX TeIuiooTAaue 3a cuér ucnapenus (Emax). Torma moayduM JOMI0 KOXH, MOKPBHITYIO MOTOM (B MPOLEHTaX OT
BCEH KOXKH):
w =100% x Ereq / Emax

Tabmuna 3-2. [lonpaBouHble KOAQPHUUMEHTHI AJ1s1 pa3HbIX BUaoB ogexasl (CC—WBGT)

[MomnpaBounsrii kodpdunuent, (°C-WBGT)
Bung onexnbl
Crapoe 3HaueHUE 3nauenue 2006 r.
OO0bruHas pabouas ojiexia (0a30BbIi ClTydai) 0 0
Kom0Oune30H (oaexaa) u3 TKaHu 3,5 0
JIByxcnoitHas ofexaa u3 TKaHu 5 3
Kom0uHe30H 13 BosiokHa (CTaHOOH]T), TOTyYEHHOTO BBITyBaHHEM i 0.5
pacIUIaBIeHHOTO MONIUMepa, CUHTeTHYecKuid (SMS) ’
KomOunesoH u3 nonuonepuna - 1
OrpaHHU4eHO UCTIONI3yEeMbIii Ta30HETTPOHUIIAEMBI KOMOMHE30H - 11

Hcrounnk: Bernard TE, Threshold Limit Values for Physical Agents Committee, ACGIH [2014].

YBna)kHEHUE YacTH KOXXH He MPUHOCUT AWCKOMGOPTHBIX OIIyIIeHWH. bojee Toro, B yCIOBHAX HarpeBaromIero
MHUKpPOKJINMATa, U BBINOJIHEHUsS] (PU3MYECKON pabOThl, YBIaXHEHHE YacTH KOXKH yBeIHYuBaeT KoMpopT. A Korma mons
KO>XH, IOKpBITast HOTOM, focturaet 20%, HaunHAeT MOSBIIATHCS OLTyIIeHHE AUCKOMdopTa. DTO OIIyLIEHHE CTAHOBUTCS
3aMETHBIM, a TAKXKE OTMEUACTCsl CHIDKEHHE paboTOCIIOCOOHOCTH, TPH JI0JIE TUIOIAAN KOXH, MTOKPHITOH OTOM, OT 20 110
40%. Ilpu mone BcmoTeBied koxu W = 60% cHwkeHHEe PabOTOCTIOCOOHOCTH CTAaHOBHTCS BCE Oosiee 3aMeTHBIM. [lpu
noie BermoTeBiIed koxku 70% IOT HaumHAET TepSATbCSA, HE OXJaXKAas OpPraHu3M — OH HE HCHapseTcs, a CTEKaeT.
DU3HOIOTHYECKOe HANPSKEHUE (MEXaHU3MOB TEPMOPETYIISILIMN) CTAHOBUTCS] 3aMETHBIM IIPH I0JIE 3allOTEBIIEH KOKHU OT
60 mo 80%. YBenuuenune w cBbime 80% aaér He3HAYUTENbHBIA d(P(HEKT — maxe JJis BIOJHE aKKJIMMAaTH3UPOBAHHBIX,
MOJIOABIX M (U3MYECKH KpemKkux pabounx. HammcanHoe BbIlIe MOKa3bIBA€T, YTO HOCKA JI0OOH 3amuTHON paboueit
CHELOASK bl YXYIIINUT NEePEHOCUMOCTh HAarpeBaolIero MUKpOKINMara. Tak Kak cyMMa TEIUIOW30JIMPYIOIIUX CBOMCTB
(cITost HEMOIBIKHOTO BO3MyXa M CJI0s oaek s, la + Iclo) penko ObiBaeT HIDKE 2,5, TO OTHOIIEHUE TTAPOIPOHUTIAEMOCTH K
TEIION30JIMPYIOIIUM cBoiicTBaM (im/clo) penko OynyT Boie 0,20 [ Goldman 1985b].

®U3NOIOTUYECKYIO HArpy3Ky Ha OPraHW3M, BOZHUKAIOIIYIO IPH HOCKE OJIEXK/Ibl, TOCTYIUIEHUH TEIa B OPraHUu3M
Y BBIMOJHEHUU (U3NIECKON pPAaOOThI, MOXKHO OLIEHHUTh C IOMOIIBI0 ypaBHEHHH, MOKA3bIBAIOIINX pacHpeiesieHIe
KPOBEHOCHOTO TIOTOKa, WAYIIEro OT cepiana (TO €CTh - MO CTEINEeHH MOTPEOHOCTH B 3TOW KPOBH Ui PasHBIX LIEIeH).
O0BEM KpOBH, MPOKAYMBAEMBIN cepaueM 3a MUHYTY (cardiac output CO) onpenensierca 00bEMOM, TPOKAYMBAEMBIM 32
OJIHO COKpallleHHEe, YMHO)KEHHBIM Ha YacTOTY CepAeuHBbIX cokpauieHuil B MuHyTy (CO = SV x HR). Ilpu yBennuenuun
WHTEHCHBHOCTH BBITIOJHAEMON pabOThI POCT YaCTOTHI CEPACYHBIX COKpAIIEHUH MPUMEPHO JHHEHHBIA. VIHTeHCHBHOCTD
BBHIIIONTHAEMOM pa0OThl, B OTHOIICHWW pACloJIaraeMOro KOJIMYECTBA OSHEPrHH, OTPAHWYMBACTCS MAaKCHMAJIbHO
BO3MOXXHBIM IIOCTYIUICHHEM KHCJIOPOJa K pabOTAarOIMM MBIIILAM 33 CUET NpUTOKa KpoBH. OHO U3MepseTcs B JUTPAxX B
MHUHYTY (J/MHMH). A B YCJIOBHMSX HarpeBaroIEr0 MUKPOKIMMAaTa, HNPUXOAUTHCA HEIUTh O0BEM KPOBH, I10JaBAECMBIH
CepJIeM, Ha JIBE YaCTH — K MBIIIAM U K Koxe (JUIs YBEIHUeHHUs e€ TeMIepaTyphl W MOBBIIIEHUS Teriootaaun). [lpu
3TOM HE BCS KPOBb MOJAETCS K KOKE U MBIIIIAM — B KHCJIOPOJe HY>KAAIOTCS U IPyTUe OpraHbl — OCOOCHHO MO3T, CaMo
cepare, U BHyTpeHHne opransl [McArdle et al. 2010a].
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[Ipu nocrostHHOM (hM3HYecKkol Harpy3ke o0BEM KPOBH, MPOKAUYMBAEMBIA CEpALIEM 3a OJHO cokparienue (SV),
OBICTPO AOCTUTAET MOCTOSHHOW BeIMYHMHBL [109TOMY WHTEHCHBHOCTH (M3UUECKOW Harpy3ku (TO €CTh — KOJIHUYECTBO
KHCIIOpOJa, TOJaBaeMoe K paboTaiomKMM MBILIaM) JOCTaTOYHO XOPOLIO OIpEneNseTcss YacTOTOM cepleyHbIX
cokpamiennit (HR). MakcumainpHas 9acToTa CepAeYHBIX COKPAIIEHIH OTPaHUYMBAET CITIOCOOHOCTH pabodero mpoaoinKaTh
pabory. Ha paboToCOCOOHOCTh OKa3bIBAlOT HETATHBHOE BIMSHUE M Te OOCTOSTEIBbCTBA, KOTOPHIE IMPEMSTCTBYIOT
BO3BpaTy KpOBH M3 Mepudepuieckux (KPOBEHOCHBIX COCYZOB) Haszal K CepAly, B IPOMEKYTKE MEXIy €ero
COKpaleHUsAMH. MaKkcUManbHO BO3MOXKHAS 4acTOTa cepAedHbIX cokpamieHnii HR 3aBucur ot Bo3pacta, n MOXeT ObITh
npuOMIKEHHO BBIUMciieHa Kak: 220 yn/muH — Bo3pacr (Jiet) [ Hellon and Lind 1958; Drinkwater and Horvath 1979]. Eciu
B ITOKOE 4YacTOTa CEPACYHBIX COKpalleHud cocraBisier 60 ya/mMuH, To y pabodero (Bo3pact 20 JeT) BO3MOXKHOE
noBbItieHne coctaBuT: 220 - 20 — 60 = 140 yn/mun; a B Bozpacte 60 et (= 220 — 60 - 60) 100 yn/mun. Tak kak mpu
OJIMHAKOBOM BeCe M OJTMHAKOBOH (hm3mueckoii (Mexanmdeckoit) padote, BeimonaseMor 20 u 60-meTHUM pabounMu, y HUX
OyayT pasHble MaKCHUMaJbHO BO3MOJKHBIE 3HAYCHHS YACTOTHl CEPACYHBIX COKpAllleHWH, TO CHW)KEHHE
MPOM3BOAMTEILHOCTH Ceplla C BO3PACTOM YBEIMYUT KaK OLIYIIAeMOE BOCHPUSTHE HArpy3Kd, Tak M peasbHYIO
(U3NOIOTUYECKYI0 HATPY3Ky Ha TOXKWJIBIX COTPYMHHUKOB. [loaToMy (IIpW OIEHKE YCIOBHI TpyJAa M WX PEryJIHPOBAHHN)
JydIlle UCIIOJIb30BaTh 3HAYCHUE IO PEAbHOM YaCTOTHI CEPJICUHBIX COKPAICHUH OT MaKCHMAallbHO BO3MOXHOHM (JUIst
KOHKPETHOT0 padoyero ¢ y4€ToM ero Bo3pacTta), a He KaKoe-TO a0COIIOTHOE 3HAYSHHE YaCTOThI CEPJCUHBIX COKPAILICHUH.

Ilepenoc Temna, oOpasyromerocs mnpu paboTe MBI, K KOXE, TaKXkKe ONpeAenseTcss MHHYTHOU
npousBoauTenbHOCcThIO cepana (CO). M Bo BpeMs MOKOsS, U BO BpeMsi paboThl, MPOXOASAIIAs Yepe3 IIEHTP Tella KPOBb
HarpeBaeTcs 3a CUET BHYTPEHHETO TeriooOpa3oBaHMsl NMpH OOMeHe BemlecTB. UTOOBI KpOBb, HAYyINAsh OT KOXH K
BHYTPEHHHM OpraHaM, OXJIaXKJaJlach camMa M OXJIaXk[aa IIeHTp Tella, HeoOXoauMa pa3HuLa B Temreparype He menee 1°C
(1,8°F) mexny koxen (tsk) m BHyTpeHHHMMH opraHamu (peKTajbHas Temmeparypa tre). llepeHoc Temma k Koxke
OTpaHUYMBACTCS MTPOU3BOAUTENBHOCTRIO cepana (CO) u pa3Hullelt TeMIiepaTyp KOXXU U BHYTPEHHUX OpraHoB (tre - tsk).

TemmepaTypa BHYTPEHHHX OpraHoB (U3MepsieTcss KakK peKTanbHas tre) omnpeaensercss BHYTPEHHHM
(MeTabonmmuecknM) TeruiooOpazoBaHueM 3a cuér oOMeHa BemiecTB (M), Tak 9TO TPH OTCYTCTBHUU TIPEISATCTBHMA
TEIUIOOTAaue 3a CYET WCIapeHus NMOTa U KOHBEKIUH (OIEXI0H, OOJBIION OTHOCHTENBHOHN BIIAXXHOCTBIO OKPYKAIOIIETO
BO3/yXa, MJIM U3-3a MAJIONOABIKHOCTH Bo3ayxa) tre = 36,7 + 0,004 x M. Hanpumep, eciu B nokoe M = 105 BT, To tre =
37,1°C (98,8°F). OObIUHO, B TeX K€ yCIOBUAX (MPH OTCYTCTBHM OTPaHUYCHHUM Ha UCIAapeHHe MOoTa), TeMIeparypa KoXu
tsk HKe Temmeparypbl BHYTPEeHHHX OpraHoB tre Ha mpumepHo 3,3°C + (0,006 x M). Tak, B mokoe, npu tre = 37°C,
TemriepaTtypa koxu oyner (37 — 3,3 + 0,6 =) 33°C. PazHuna B Temneparypax Ha 3-4 rpagyca mokas3bIBaeT, uTo (B MOKOE)
KOKIBIH JIUTP KPOBH, IMEPEMEIIAIOIINNACS OT BHYTPEHHUX OPTaHOB K KOX€, MEepeHOCUT K Hed okono 4,6 Bt (wmw 4
KkKkan/uac) TEIUIOBOW sHepruu. llpm yBenwueHMM HHTEHCHMBHOCTM oOMeHa BemecTB (M) Bo3pacraeT TemIiepaTypa
BHYTPEHHHX OpPraHOB tre, U CHWXKAeTcs TeMmeparypa koxu tsk 3a cuér mcmapenust mota. [losToMy mpH yBeIHYCHUH
WHTEHCHBHOCTH BBITIOJIHSAEMON pabOTHI Jierde OTBOAUTH TEIUIO OT TeJia YenoBeka (mpu yBenndeHnd M Ha kaxnasie 100 Bt
(86 kran/uac) pazuuIia Temmnepatyp tre u tsk yBenmuauBaetcst Ha 1°C (/,8°F); HanmpuMep: TeMIiepaTypa Koxu tsk cHmxaercs
Ha 0,6°C (1,1°F), u pekranpHas Temmeparypa Bo3pacraet Ha 0,4°C (0,7°F) Ha kaxasie 100 Bt yBenmuuernss M). Takum
00pa3oM, TIpu BBIOTHEHUH TsDKENON ¢pu3mueckoit padotel (M = 500 BT, wiu 430 kxan/uac), KaxKIblid TUTP KpOBH OyAeT
MEPEHOCUTh OT BHYTPEHHUX OpraHoB K koxe yxe 10,5 BT (9 kxkar/uac) TennoBou sHepruu, 4to B 2,5 pa3 Oomnblie, 4eM B
nmokoe [Goldman 1973, 1985a].

PaGoTa B yCNOBHSIX HarpeBaromero MUKPOKIMMAaTa YBEJIMYMBACT HArpy3Ky Ha cepiie (IIpOU3BOJUTEIBHOCTh
CO), B TOM uHclie U3-32 PacLIMPEHUs] KPOBEHOCHBIX COCYIOB B KOXE€ — MEHBLIEC KPOBH BO3BpALIAETCS B LICHTPAIbHBIC
KpPOBEHOCHBIE cocyabl. IlocTeneHHOE yMEHbIIEHHE HANONHAEMOCTH BEHO3HBIX KPOBEHOCHBIX COCYAOB YMEHbIIAET
MOCTYIUIEHHE KPOBU K CEpALly MEXIYy €ro COKpAIleHWSIMH, YTO CHIKAET OO0BEM KpPOBH, NMPOKAYMBAEMBIH 32 OIHO
COKpalleHHe. JTO MPHUBOAUT K POCTY YacTOTHI CEpleuHBbIX cokpamieHuii HR, 4To mo3BoisieT coxXpaHWUTh MUHYTHYIO
MIPOU3BOIUTENBHOCTH cepna. [Ipu BemonHeHnN paboThl B TeueHHe 8-4acoBoil cMeHbl, cpennee 3HadeHne HR (UCC) y
3IIOPOBBIX, MOJIOMBIX U (PU3NIECKH KPEMKUX pabovnX, He JOIDKHO npeBbimaTh 110 yu/mun. [Ipn murensHOCTH paboTh 4
U JIBa 4Yaca, CPEJHUC 3HAYCHHS YACTOThI CEPICUYHBIX COKpPAIICHHI HE JOJDKHBI npeBbimarh 140 u 160 yn/mun [ Brouha
1960]. Ecnu Gonbiast ¢pusnueckas Harpy3ka NPUBOJUT K MPEBBIICHUIO dTHX 3HAYCHUH, €€ ClIeayeT CHU3HUTh. Y CIIOBHSA
HarpeBaroIIero MUKPOKIIMMATa, JOO0ABIsSEMbIe K BBHIMOTHEHHIO (HU3MIECKOW pabOThI, OBICTPO MPUBOAAT K IOSBICHHIO
npoOieM — Jaxke y KPENKUX 370POBBIX MOJOJABIX paboumx. A eciiv He yna€rcs MpeJoTBPATUTh YMEHbBIICHHE 00BhEMa
IUPKYJTUPYIOMEH KpoBH (M3-3a HENOCTATOUHOTO MOTPEOICHUS BOABL, M OOJIBIIOTO MOTOBBINEICHHS, MM PBOTHI, TOHOCA
WM MOYEOTIEIICHNUS ), TO 3TU NpoOIieMbl Bo3pacTatoT. O01ias noreps BlIaru OpraHu3MOM MOKET COCTaBIIATH | JIUTP B Hac
3a §-4acOBYIO CMEHY.

Hacrynnenune kpusuca, TEIUIOBOE YTOMJIEHUE U KOJUIATIC — 9TO BUAUMBIE MPOSBICHUS TOTO, YTO KPOBOCHAOKEHNE
Mo3ra HezpoctaTouHo. CHIMKEHHE MHHYTHOW mpousBoxuTenbHocTd cepiua (CO) MpoMCXOAWT M3-3a HEAOCTATOYHOTO
BO3BpaTa KPOBH M3 MepU(EPUIHHBIX COCYNOB K CEpALy, U yXYIIICHHUS €ro HAlOJHEHUS Mepell KaXIbIM COKpaIlCHHUEM;
WIM W3-32 HEIOCTaTKa BPEMEHHM MEXIy COKpalleHUSMH IS HOPMAJILHOT'O HATONHEHHS (IIPU YacTOTE COKpAIlCHHH,
JOCTHTIIEH MaKCUMAaJIbHOTO 3HAYCHHUS).

Opexna MemaeT TEIUIOOTHaue C TIOBEPXHOCTH KOXHM, M IPU HOCKE ONEXIbl C OOosbLIeld CTENeHBIO
TEIVION30JIMKM IPOUCXOAUT IIpeJCcKa3yeMoe IOBBIIICHHE TEMIepaTypbl KOXU. A pocT tsk mpu yBenuueHUH

34




TETUTOM30JIUPYIONINX CBOWCTB OMEXKIbl YMEHBINIAET TEIJIOOTBOJ] Yepe3 He€ OT BHYTPEHHUX OpraHoB. BciencTBue 3Toro
HOCKa OJIeK/bl MOBBIIIAET TEMIEPAaTypy BHYTPEHHUX OpraHoB tre. J[pyrod ciydaif, Korma OTBOJ Temja 4epe3 KOXy
3aTpyIHEH — 3TO NOMEXH HCIApPEHHUIO I0Ta, KOTAa OHO HEOOXOAWMO UIA OXJaXICHUS Tesa (KOrAa BHYTPEHHEE
TerooOpa3oBaHe IMPEBBIIACT TEIUIOOTHAYy 32 CYET KOHBEKUIMH M W3IYy4YeHHs). OTO BO3MOXKHO IIPH OOJBIION
OTHOCHUTEILHOM BIKHOCTH BO3/IyXa; HJIH HU3KOW MapoIPOHHUIIAEMOCTH OJEkK /bl (MaJeHbKOM OTHOILEHHH im/clo).

Korma xommyecTBo morta, KOTOpOE JOJDKHO HCHAPUTHCS (A7 0OeCTeueHus TeIIO0TBOJA, COOTBETCTBYIOIIETO
MOCTYIUICHUIO TEeIUla B OPraHW3M — YTOOBI TOJJIEPKMBATH TOCTOSHHYIO TemrmepaTypy) Ereq craHoBWTCS paBHBIM
MaKCHMaJIbHO BO3MOKHOMY IMOCTYIUICHUIO BJIarM B BO3AYX IpH Mpeoliagarommx MeTeoycioBusix Emax, Temmneparypa
KOJXKM OBICTPO BO3pacTacT, U HAUYMHAETCS OBICTPBIA pPOCT TeMmeparyphl LeHTpa Tena. CuuTaeTcs, YTO MOBBIIICHUE
TemmnepaTypsl neHTpa tena ceoie 38,0°C (100,4°F) ans «cpeaHero» pabodero — HexkemarenbHO. llpum Temmepatype
meaTpa Tena 39,2°C (102,6°F), COOTBETCTBYIOIIAs TeMItepaTypa Koxu coctaBuT 38°C (100,4°F) — TeMIiepatypa KOxu tsk
MOJHUMAeTCs BCIel 3a TEMIepaTypod IIeHTpa Tena tre, ¥ MOAXOAUT K MHUHUManbHOMY nepenany 1°C (1,8°F), mpu
KOTOPOM JIUTP KPOBU MOKeT mepeHectd jumb 1,16-2,33 Bt (1-2 kkan/gac) terua. B 3THX yclIoOBUSIX BEpOSTHOCTD
KOJUTarca, BBEI3BAHHOTO TeperpeBoM, cocTaBisieT 25%. [lpu moBwImeHuH Temmeparypsl IeHTpa Tema tre go 39,5°C
(103,1°F), 1 COOTBETCTBYIOIIETO TOBBIIIEHHUS TEMIIEPATyphl KOXKH, PUCK KOJUIanca u3-3a meperpesa emé Oomnpme. Ecim
Temreparypa nentpa tena gocturia 40°C (104°F), 1 mpou301UI0 (COOTBETCTBYIOIIEE) BO3pacTaHUE TEMIIEPATyphl KOXKH,
TO TPAKTHYECKH KaXKABIH pabounii moaBepraeTcss HEMHHYEMOMY PHCKY MOSBIICHHS 3a0oiieBaHUs (M3-32 CHIIBHOTO
neperpesa). Hakoner, ecnu Temmeparypa BHYTPEHHUX OpraHoB tre mpeBwicuT 41°C (105,8°F) NMPUBOAUT K TETUIOBOMY
yapy — COCTOSIHUIO, OTAacCHOMY JJIsl KHM3HH, U TPeOyIOmEeMy HEOTIOXKHOW METUIMHCKOW momomu. HemoctaTodHOCTH
npousBoauTenbHOCTH cepana (CO) MoxeT ycyryOnsaThess 00e3BOXKHBAHUEM (CHMXKAETCA 00hEM KPOBH, TMPOKAYHBAEMBIH
3a 0HO cokparieHue (SV) ), Bo3pacToM (CHIDKAETCS MaKCHMAaJIbHO BO3MOXKHAS 9acTOTa CepAeUHBIX cokparienuit (HR) ),
U MJI0X0# (hru3nveckoil moAroToBKOH (MMOHMKEHHAs MPOM3BOAMTEILHOCTH cepaua). Ecnu umeercst coueTanue Beex TpEX
YKa3aHHBIX (AaKTOpOB, TO CHIKEHHE pabOTOCIOCOOHOCTH, W OMAacHOE BO3pAacTaHUE TEMIEpPaTyphl IIEHTpa Tema
MIPOUCXOIUT OBICTpEE.

Kak 6put0 TIOKa3aHO BBINIE, HOCKA JTIOOOW 3aIIUTHON CHEmOAEKAb! (M MPH BHITIOTHEHUH TSHKENON (pU3mUecKoi
paboTBl TP YMEpPEHHOW TeMIlepaType OKPYXXarolled Cpeabl; W NPH BBINOJHEHWH JETKOM pabOThl NMPH BBICOKON
TEMIIEpaType) MOKET 3HAYUTEIBHO YMEHBIINTh MAaKCHMAJBHO JOCTHXHMYIO paOOTOCIOCOOHOCTh, TaK KakK OJEKAa
MPETSATCTBYET TEIIOOTBOAY. HOoCKa ABYXCIOMHOMN CIETONEkK B, FUTH JIF000H OHOCIOWHON ra30HETIPOHUIIAEMOM OJEK b
(U1 3alIMTBI OT TOKCHYHBIX Ta30B), BEPOATHO, YBEIMYHT TEIUIOBYIO HArpy3ky Ha pabouyero — ecinm He OynayT
HCTIOJIh30BAThCS KaKHe-TO JOMOIHUTENbHBIE CpeAcTBa i oxnaxaeHus [ Goldman 1973, 1985a].
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naBa 4. BnnaHve HarpeBarwuwlero MUMKpokKnummMara
Ha OpraHusm.
4.1 OU3NOIOTUYECKHUE PEAKIINU OPraHru3Ma Ha

HArPEBAIOIINY MUKPOKIUMAT.

4.1.1 LleHTpanbHaa HepBHas cucrema.

LlenTpanbpHasi HEpBHAs CUCTEMa BBIMOJHAET oOIIee, IETOCTHOE YIPaBICHUE TEPMOPETYISALUEH OpraHu3Ma.
Cunraercs, YTO OCHOBHYIO 4acThb 3TOH paOOThHl BBINOJHSAET TUIOTagaMyc (YacTb MO3ra, OTBEYAaeT 3a MOJJAEpKaHUE
HOPMaJIbHOTO COCTOSIHMSI OpraHU3Ma, M PEryJIMpOBaHUE pabOThl OpraHoB). Panee cunranu, 4To NepeaHuil rumnoragaMyc
ABJISIETCSl «TEPMOCTATOM», CYMMATOpOM; a 3aJHUH THUIOTajJaMyc oOeclieunBaeT MOAJCpKaHHe 3aJaHHON TeMIepaTyphl
BHYTPEHHHX OpPraHOB, M BKIIOYAaeT COOTBETCTBYIOLIME (HU3MOJIOTHUECKHE PEAKUUH — NpPU TOSBJICHHUH H3MEHEHHH
TEMIIepaTyphl LIEHTPa TeJa.

B cootBercTBMM € 3TOM MOJENbpI0, TEpPENHUI THIOTAJaMyC TMONy4aeT HWH(GOPMAIMI0 C PEIeNnTopoB,
YyBCTBHUTEJIBHBIX K M3MEHEHUIO TEMIIEPaTyphl KOXKH, MBIIII, JKEIyKa, IPYyTUX TKaHEH IeHTPaIbHOW HEPBHOH CHCTEMBI,
U Ipyrux 4vacteid opranu3ma. Kpome Toro, cam mnepegHHid THUHOTAJaMyC COICPKHT HEHPOHBI, pearupyromue Ha
TeMIepaTypy NOCTyMaroleld B HEro aprepuanbHoil KpoBu. Kak mokazanu 3KCHEPUMEHTHI Ha >KMBOTHBIX, HEUPOHHBI,
obecrieunBaronue rnepegadyy HHQOpMANMKM O TEMIEparype, HCIOJIb3YIOT MOHOAMHUHBI (M3 YHCHa JPYTHX
HeliporpanemutTepoB) [Cooper et al. 1982]. DT MOHOAMHHOBBIE MTEPEIATINKHA UMEIOT OOIBIIIOE 3HAYCHUE TIPH Tiepeaade
COOTBETCTBYIOIIEH HH(pOpMAnMyM B 3aJHUM TUNOTaJaMyc. }3BECTHO, 4YTO «HACTPOMKa» 3aJHEro THIIoTanamyca
perynupyeTcs HOHHBIM oOMeHoM. Ho rumote3a o «HacTpoiike» (set point) BeI3Baja cuiibHBIC pazHoryacus |[Greenleaf
1979]. KonkpetHo: (1) HE yAanoch BBISIBUTh TO HEHPO-aHATOMHUYECKOE MECTO, KOTOPOE OTBEUAET 3a «HACTPOUKY», U (2)
(bHU3M0IOTHYECKUE PeaKMy OPraHU3Ma Ha IEepPEerpeB Hellb3s1 OObSCHUTH C IIOMOIIBIO «HACTPOHKNy. Ceiluac CUMTAaIOT, YTO
TUIOTATaMyC CYMMHpPYET HMH(OpMAIMIO OT TEPMOPELENTOPOB, U Ha 3TOHl OCHOBE OOecHeuuBaeT (U3MOIOTHYECKYIO
peakuuIo OpraHu3Ma Ha TMOBBILIEHHE TemrepaTtypsl. Ho coBpemeHHas (Hay4Has) MH(oOpMaunus IOKa3bIBacT, 4YTO
THIIOTAIAMYC PETYJIMPYET TeMIepaTypy B AMana3oHe 3HaueHHWH (OKOJIO CPEIHETO 3HauYeHHs), B KOTOPOM OTCYTCTBYIOT
(GU3NONIOTHYECKUE pEeaKIMU. OTH Peaklui BO3HUKAIOT JIMIIL TOTJA, KOTJIa TEeMIlepaTypa MpPEeBhIIIaeT HOPOTOBBIE
3HAYEHUsI, YTO MPHUBOAMT HIM K TIOTOBBIJCICHHUIO; WM YBEIHMUYCHUIO TEII000pa3oBaHUsl, W COOTBETCTBYIOIICH
Ba30MOTOPHOW peakuuu (cxkaThe wiM pacupenue cocynoB) [Mekjavic and Eiken 2006]. Takke s TepMOpEryssiiuu
UMeeT 3HaYeHHe OTHOIICHHE KOHLEHTPALUil HOHOB HAaTpus U Kajbluus. KoHLeHTpauys HOHOB HAaTpHUs B KPOBU U TKaHSIX
MOXeT OBLIb JIETKO M3MEHEHA IIPU BO3/ICHCTBIH HArpeBaIOIero MUKPOKIIMATA 1 BBITIOJHEHUH (PU3NIECKON PabOTHI.

Ecnu nponcxoaut nepeaada uHGOpMAIMK OT MEPEJHET0 THIIOTANaMyca K 3aJHEMy O TeMIeparype, TO JIOTHIHO
OyzeT mpennoNoXuTh, YTO NpU IHepenade HMHGOpPMAaLUU O IEperpeBe, MO COOTBETCTBYIOLIEMY KaHally, Iepenada
nHpOpPMAIINH O MEepeoXJIaXKaeHHH (IT0 APYroMy KaHaiy) OyaeT B KaKOW-TO cTereHH 3abiiokupoBaHa (u HaobopoT). Ho
W3BECTHO, YTO Ha BCEX YPOBHSAX UCHTPAJIbHOW HEPBHOH CHCTEMBI CYLIECTBYET MHOTOKpAaTHOE ayOiaupoBaHHE
MOCTYIUIEHUsST MH(OPMAaLui, 1 HECOMHEHHO, YTO MMEETCS MHOTO CIIOKHBIX HEPBHBIX «OOXOIHBIX MyTeil» e€ mepemadu
(neural “loops”™).

Bonee mo3nHue mccnenoBaHus MOKa3aid, YTO paboTa THIOTaaMyca OMpeAersieTcs CKopee He «HAacTPOUKOi», a
MHTETPUPOBAHUEM CHTHAJIOB TEPMOPELENTOPOB M (OPMUPOBAHHMEM OTBETHOM peakluu, KOTOPYIO MOXKHO Ha3BaTh
«mepekpécTHo-3anpewatomeiiy  (cross inhibitory). Jlpyrumm  cioBaMu, Korga peoOnagaioT  CHTHajbl  OT
TEPMOPEIENITOPOB, IMOKA3bIBAIOIIME HArPeB KOXH, CyMMapHas OTBETHas pEaKIus BBIPAXKACTCS B YBEIUYCHHUH
MOTOBBIJICIICHUS, U YBEJIMUCHUH MTEpUPEPUITHOTO KPOBOOOPAIIEHHS;, U OJJHOBPEMEHHO B CHIDKEHHHU TEIIO00pa3oBaHus (1
HaoOopot) [Mekjavic and Eiken 2006]. Kak Hu cTpaHHO, IS TOAIEpKaHKs O€30ITaCHOTO 3HAYEHHSI TEMIIEPaTyphI IIEHTpa
Tesa (MU yBEIHMUYCHUU TEMIIEPaTyphbl OKPY’KAIOIIEH cpenbl) — IepBasl MOBBIAETCA, T.K. 3TO YBEJIMYMBACT INEpeaady
Tema K Oojee XOJOJHOM KOXKe; W TO3BOJISIET IMOBBICHTH TEMIIEpaTypy KOXKH, YTO YIy4IIAeT TelIO0TBOI C HeE B
okpyxariyi cpeny [Taylor et al. 2008]. B 3ToM pasnene paccCMOTpEHa pOJib MEPEIHEro TUIOTANIaMyca B Pa3BUTHHU
TEIUIOBOTO CTPEcca B YCJIOBHAX HArpeBAOLIEr0 MUKPOKJIMMATA, U O0YCJIOBJICHHBIX IIEPErPEBOM HECUACTHBIX CIydasx W
3a00J1eBaHMSIX; HO UMEETCS MHOTO IPYTruX (PaKTOpPOB, TAKXKE BIMSIOIINX HA NMEPEIHUN TMIIOTANAMYC U TEPMOPETYJIISIHIO
opranum3ma. Ha Hero BIUSIOT: TOPMOHBI (PENpPONYKTHBHBIE W IIMTOBHUIHOM >Kene3bl); (KOHLEHTpauus) HOHOB U
OCMOJISUIBHOCTD (00Was KoHyeHmpayus cex pacmeopénnvix uacmuy) nepedpocnuHanbioil xuakoctd (CSF); rmoko3sa;
CHUTHAJIBI OT APYTHX yU4aCTKOB MO3Ta; IUPKAHBIC U3MEHEHUST, MeHCTpyanbHas (yaknus [ Kandel and Schwartz 2013].

HeoOxoauMo pa3o0parhesi — UMeeTcsl JTH pa3iniane MexAy ((HU3HOIOTHYEcKH) MOBBIIICHHON TeMIIEpaTypo,
nuxopaakoi? Cunrtaercs, YTO 3aAHUI MMIIOTANaMyC HOBBIIIAET «HACTPOHKY» (TemiiepaTypsl). IIpn nuxopanke, opranuzm
BKIIIOUaT (YHKUMH cOepekeHusl Temia (Kak HalmpuMep OpPOKb, M COKpAICHWE KOXKHASI Ba30KOHCTPUKLMS (CyKeHHE
COCY/IOB) TaK, 4TOObI MOBBICUTH TEMIIEPATYPy TeJia 10 HOBOT'O, CTA0MILHOTO U perynupyemoro 3Hadenus [ Cooper et al.
1982]. A mpu BbITOTHEHWH pabOTHI B YCIOBHSIX HArpEBArOIIETO MHUKPOKIMMaTa (Y4TO MOXKET NPHBECTH K HArpeBy
OpraHusma), TeMIeparypa Teja HOBBIIIAETCs O HOBOTO CTa0MIBHOTO 3HAYEHHUSI, KOTOPOE PETYIUPYETCs THIIOTAaIaMyCcoM;
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Y TIPY 3TOM HUCTIOJIB3YIOTCS TOJBKO T€ ((DU3MOIOTHIECKHE) PEAKIIUY, KOTOPhIe 00ECIIEYMBAIOT OTBOI TEIJIa OT OPraHU3Ma.
[lpu nmxopanke, MOBBINICHHAs TEMIIEpaTypa Tella PEryIUpPyeTcss OOBIYHBIMUA (PH3MOJIOTHUYSCKUMH MEXaHW3MaMH, U
noJiiepKuBaeTcs (MMH) OKOJIO HOBOTO, YBeJIMYeHHOTO 3HaueHus [ Taylor et al. 2008].

4.1.2 BuinonHeHue ¢usnyeckomn paboTbl n paboToCNOCOO6HOCTD.

MBIIIIBl COCTaBISAIOT OMHY M3 HanOoJiee pacipOCTpaHEHHBIX TKaHEH OopraHuW3Ma; WX macca jgocturaer 45% ot
Bcell Maccel Tena. Koctu ckenera, Ha KOTOpBIE AEHCTBYIOT MBIIIIIBI, COCTaBISIOT OKoyo 15% ot maccel Tena. Koctu
CPaBHHUTENBHO €1a00 Y4acTBYIOT BO BHYTpeHHeM 00pa3oBaHMHM TeIuia Mpu oOMeHe BemiecTB. [lake B COCTOSIHUH MOKOS
YyenoBeKa, ero Melmnbl obecnieunBaroT oT 20 10 25% ot BHyTpeHHero TeruioBbiaenacHus [Rowell 1993]. BHyTpennee
(MeTaboImIecKoe) TETIOBBIACTICHHE B COCTOSHAN TIOKOSI, €CIIM €T0 OTHECTH K TUIOMIAIN Teja, WIK K Macce MBIIII], WIH
Macce Tena 0e3 JKUpa - UMEET CXOXKee 3HaueHUE y pasHbIX jrojeil. C Apyrod CTOPOHBI, IPU BBHIIOIHEHUH (HUIUUECKON
paboThl TemIooOpa3oBaHKe B MBIILIAX MOXKET ObITh Topaszfo Oousblie, U Uil NOAAEPKaHUs TOCTOSHHON U Oe3omacHon
JUTS 370POBBS TEMIIEPATyphbl Tella 3TO TeII0 HY)XHO ynamuth. OOpazoBaHHWe Temia B opraHu3Me (Tpy BBITIOJTHEHHUU
pasHoii pabOThI) MOXKET OBITh OYEHHb PA3TMYHBIM; @ BBIIIOJHEHHE PAa0OTHI B YCIOBHSIX HArPEBAONIET0 MHUKpPOKIMMATA
CO311a€T JOMOIHUTEIbHBIE TPOOJIEMBI Il TEPMOPETYJISLUH (32 CUET JONMOTHUTENHFHOTO MOCTYIUICHHUS TeIJla W3BHE; WIN
3a cué€T MoMeX TeIJI00TAa4Ye B OKpy Karouyto cpeny) [Parsons 2003].

Bonpioe 3HaueHne nMeeT To, Kakas A0 OT MaKCUMaIbHOTO TOTpebieHus kucnopoaa VO,max (KOTOpoe MOKET
UCIIOJIL30BATh OPTaHW3M) HEOOXOJMMa /sl BBINOJIHEHHS KOHKPETHOW paboThl. Bo-mepBwIX, (U1 yBeIHMUYSHHUS
MOTPeOJICHUS KUCIIOPOJa) CEpIAeYHO-COCYAMCTasi CHUCTeMa JIOJDKHA YBEITHMYMBaTh OOBEM KPOBH, MPOKAYMBAEMBIN 3a
muHyTy (CO), a mpu norpebnennn kuciopopa 1o 40% ot makcumanbHoro (VO,max) 310 TpeOyeT yBeJW4eHUs U
4aCcTOTHI CepJIcuHbIX cokparienuii HR, n 00b€Ma KpoBH, MpokayrMBaeMoro 3a OJIHO COKpalieHue SV. A npu JOCTHKEHUU
MaKCHMaJIbHOTO 3HauyeHUs 00BEMA, MPOKAYMBAEMOTO 3a OJHO COKpallleHHe, POCT MPOM3BOAMUTEIBLHOCTH CepAla
BO3MOXKEH TOJIBKO 3a CUET POCTa YacTOTHl CEPIEYHBIX COKpamleHHi (moka He OyneT JOCTUTHYTO e€ MaKCHMajbHOe
3rHaueHne) [McArdle et al. 1996b; Taylor et al. 2008]. Ot W3MeHeHHS B PabOTe CEPACIHO-COCYAMCTONH CHCTEMBI
o0ecnevnBaroT MoAavy J0CTaTOYHOTO KOJMYECTBA KPOBU K MBIIIIAM, U UX paboTy IpH MOBBIIEHHON Harpy3ke [ McArdle
et al. 1996b]. Ecau BbImoiHeHHE TOKENONW (Qu3MYEcKOl pabOThl HEOOXOAWMO B TEUCHHE UINTEIBHOTO BPEMEHH,
0COOEHHO B YCIIOBHAX HATPEBAIONIET0 MHKPOKINMATA, BO3HHMKAIOT JOMOIHHTENbHEIE mpobiemsl [Astrand et al. 2003].
Bo-BTOpBIX, paboTa MBI NPUBOIUT K YBEIMYEHHIO MX TEMIEPATyphl, YTO CBA3AHO C BO3PACTAaHHUEM TEMIIEPaTypPbI
LEHTpa Tella, W JOMOJHUTEIbHBIM BIMSHHUEM Ha TEPMOPETYJLILMIO. B-TpeThuX, BbIIONHEHHE TSDKENOH (u3MuecKon
paboThl, dake IpH YMEPEHHOH TeMIieparype OKpYXKalolled cpeabl, padoTalolie MBIl MOTYT OKa3aThCs
HEJI0CTaTOYHO oOecreueHHbIMU KucaopoaoM [Taylor et al. 2008)].

[Tpu noBBIIIEHHOH TemIeparype, mojaada KUCcIopoaa K TKaHsSIM OpraHu3Ma B TPeOyeMOM KOJIMYECTBE MOXKET OBITh
3aTpyJHEHa, TaK KakK MepeMeleHre KPOBHU OTYACTH MCIOIB3YeTCs He IUIS ATOTO, a IS OTBOJA TeIlla OT BHYTPEHHUX
OpraHoB K Koke (NP OTpaHWYECHHOW MPOM3BOAMTENHLHOCTH cepiama) [Rowell 1993]. M3-3a HemocTaTka KHCIOPOHa,
paboTaromye MBIIIIB HAYMHAIOT MCIIOJIB30BaTh CBOM 3allachl DHEPrHH, He TpeOylomue kuciopona. OHU MOMy4aroT
SHEPTHI0 OT OKUCJICHUS TIIMKOTeHa B Mblmmax [McArdle et al. 1996b]. DTo mpUBOIUT K HAKOIUICHUIO MOJIOUHOM
KHCJIOTBI, 1 COOTBETCTBEHHO MBIIIIEUHOH ycTaiocTH. [Ipu nanpHeimeM yBenmudeHnu 1011 oTpedisieMoro Kuciopoaa (ot
MaKCHUMaJIbHOTO 3HaueHns VO,max), anadpoOHbIi 00MEH BEIIeCTB HAYMHACT 3aHUMATh BCE OOJIBITYIO U OOJIBIITYIO JTOJTIO
B CyMMapHOM oOOMEHE BEIECTB B MbIILaxX. [Ipy 3ToM He yAOBIETBOpPEHHAs MOTPEOHOCTH MBI B KHCIOPOIE
«HAKAIUIMBAETCS», U 3TO HAKOIUIEHUE JOJDKHO YCTPaHATHCS (4711 o0ecriedeHusl nepepadOTKH HAKOMMBIICHCS B MBIIIIAX
MOJIOYHOW KHCIIOTHI). DTO MOXKET MPOUCXOIUTH BO BpEMsI OTAbIXa. B yCIOBHIX HarpeBaromero MUKpOKINMATa, IEPHOJ
oTabIXa mocie (TsKENoN) padoThl JOKEH OBITh YBEIWYEH TaK, YTOObI 00ECIIeYnTh OTBOJ HAKOIMBIIETOCS B OpraHU3Me
M30BITOYHOTO TerIa (TeJIO TOJIKHO OCTHITh); IS MepepaboTKH HAKOMUBIIEHCS MOJOYHON KHUCIIOTHI;, U ISl BOCIIONTHEHHS
M3pacXOIOBaHHON ¢ MOTOM BoAbl. OOBIYHO AJISI IOCTATOYHOTO OOECIeUeHHUs] OpraHu3Ma BOJOW XBAaTaeT MOTpPEOIICHUS
0e3aKoroIpHBIX HaMUTKOB (BBOMIO) [Montain and Cheuvront 2008]. A eciu 4elOBEK MBET aIKOTOJIbHBIC HAMUTKH TTOCIIE
CMEHBI, TPOPaObOTaHHON B YCIOBHSX HarpeBaloIEro MUKPOKIMMATa, TO Ojarogapsi MOYETOHHBIM CBOWCTBAM ajKOTOJIS
OpraHM3M MOXKET HE IMOJNyYUTh IOCTaTOYHOro KommdectBa Boabl [Schuckit 2011]. M3-3a 3TOrO, BOCCTAaHOBIIEHHE
HOPMAJIBHOTO COZEPKaHUS BOABI B OPTaHU3ME MOXKET 3aJepXKaThCs JI0 cleayromero qas. Ha mporecc BoccTaHOBIEHHS 1
Ha HEIOCTaTOK KUCJIOpOoJa BIMSIOT T.H. «aJlaKTaTHBIE COCTaBistomue» (alactate components, OTCYTCTBHE HAKOIIJICHUS
MOJIOYHOM KHCIIOTHI). DTO BIMSHHE MOXKET 3aTpardBaTh BO3BpALleHHE KPOBHU B JIETKHE MOCIE MPOXOXKICHUS uepes3
MBI, OTAAYM KHCJIOPOZa, CBSI3aHHOTO C MHOTJIIOOWHOM; OCTaTOYHBIM BIUSHHEM TOPMOHOB, BIHUSIOMIMX Ha
TerooOpa3oBanue (aJpeHaMH, HOPINMHE(PPUH, THPOKCHH M TIIOKOKOPTUKOWIBI /epinephrine, norepinephrine,
thyroxine, and glucocorticoids/), n nononanenue agenosuntpudocharta (ATP) u xpeatunpocdara (PCr) B kieTkax MbIIIL]
[McArdle et al. 2010a].

W3BecTHO, YTO y pasHbIX JHO/CH, BBHIONHSIOMMX (U3MUECKYI0 pabOTy MpH OAWHAKOBOH 10l MOTpeOIeHUs
KHCIIOpoa OT MaKCUMalbHO BO3MOXkHOU (VO,max), B MHUPOKOM JIHAINa30HE TEMIEpaTyp OKpyskarorieit cpeast (ot 5°C
o 29°C, 41-84,2°F), TeMriepatypa [EHTpa Tela BO3pacTaeT JI0 OJHOW W TOH ke paBHOBecHOH BenmmuuHHI [ Lind 1976,
1977]. A nipu BHITIOTHEHUHN COBEPIICHHO OJWHAKOBONH MEXaHHYICCKOW pabOTHI B OMMHAKOBBIX YCIIOBUSAX JIOABMHU C OUCHD
PasHBIM MakCHUMaJIbHBIM MoTpedieHneM kucnopona (VO,max), TeMiepaTypbl UX LHEHTPOB Tex OynyT pa3nuuHbl. Ceifdac
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PEKOMEHIYIOT, YTOOBI MpPH BBIMOJHEHHH paOOTHl HA MPOMBIIUICHHBIX NPEANPUATHSIX, MOTPeOJIeHHE KHCIOopoa
corpyanukamu O0but0 He Bhimie 30-40% oT (MX) MakcHMalbHO BO3MOXKHOTO 3HaueHUH (VO,max). A BBIIIOJHEHHE 3TOU
PEKOMEHJIAIMU B YCIOBHIX KOM(OPTAOEIbHOr0 NPOXJIAAHOTO MUKPOKIMMAaTa COOTBETCTBYET PEKTalbHOH (BHYTpEHHEH)
temnepatype 37,4-37,7°C (99,3-99,9°F) [Astrand et al. 2003]. ITpu oTCYTCTBHH (BHEIIHETO) TEIIOBOTO BO3/CHCTBHS, U
MpH TOTPEOICHUN TOJOBHUHBI KUCIOPOJAa OT MAaKCUMAaIbHO BO3MOXHOTO (50% VO,max), pexTampHas TemIeparypa
coctaButT 38°C (100,4°F).

MakcumanbHOe MoTpebsieHHe KHCIOPOAa y PasHBIX JIIOJEH He oAnHakoBo. IloMHMO paszinuumii, 3aBUCSAIINX OT
mojla M BO3pacTa, WMEIOTCS HWHAUBUAyalbHble oTiauuusa. B rpymme u3 100 pabGoumx, moarpymma u3 95 dyenoBek
(BbIOpaHHas MO OJM30CTH MX MaKCUMAaJbHOTO MOTPEOJICHHsT KUCIOPOAa K CpelHEH BEeNMYMHE), OXBATHIBACT JWAMa30H
+20% oT cpemHero Bo Bcell 3Toi rpymnne 3HaueHus VO,max. OTH OTIMYMA MOTYT HalloJOBHHY OOBSCHITHCSA pa3sHOM
Maccoil Tena (0COOCHHO - MBIIICYHOM MAaccoi); a Ipyrue MPUIUHBI HETIOCTOSTHCTBA eIIE He ycTaHOBICHB. C BO3pacToM,
MPOUCXOANUT YMEHBIICHNE 3HAUCHNSI MAaKCUMAaBHOTO NoTpediieHus kucnoponaa VO,max (mocie JOCTHKEHUS! MaKCHMyMa
B 20 7er). Y 3m0poBbIX Mojeit mocie 30 Jet, 3T0 MaKCHMallbHOE ToTpeOIeHne CHIbKaeTcst mpuMepHo Ha 10% Ha KaxkIbie
10 met Bo3pacta. Bo3pacTHoe CHIKEHHE MEHEe 3aMEeTHO y TeX, KTO (Ciels 3a 3I0pOBBEM), COXpaHIET XOPOIIYIO
(U3MUECKYIO0 TIOJATOTOBKY. Y KCHIIWH, B CPEHEM, MaKCUMaJIbHOE MOTPeOJICHHE KUCIOpoa cocTaBisieT okoio 70% ot
VO;max or 3Toro 3Ha4eHUs y MYXUYUH TOTrO € Bo3pacTa (M3-3a MEHBIIECH a0COMIOTHOH MacChl MBIIIL], OOJIBIIErO
KOIIMYECTBA )KUPOBBIX TKAHEH, ¥ MeHblIIeH KOoHIeHTpauy remorsioduna) [ Astrand and Rodahl 1977; Astrand et al. 2003].
[Ipy BBHIMOTHEHWU OJHOW M TOW e pabOThI HA TeMIlepaTypy MX IIEHTpa Tella Y MYXXYUH M JKSHIIMH C Pa3HOW Maccoil
TeJa, pa3HoOTO BO3pacTa U paboTOCIOCOOHOCTH, OKa3bIBAET BIMSHUE MHOKECTBO (DaKTOPOB.

Jpyroli npuYMHON OTIMYMH SBISIOTCS MOTEHUHWAIBHO 3HAYUTEIbHbIC PA3IM4Ms B: NPOU3BOIUTEIBHOCTU
CEpACYHO-COCYAUCTON CHCTEMBI; MTOTOBBIACIECHUH; 1 CIIOCOOHOCTH PETYIMPOBAThH AJIEKTPOJUTHBIA COCTAB BHYTPEHHHUX
JKUJIKUX CPell OpraHu3Ma.

[Ipy TOBBIIEHWH TeMIEpaTypsl Telda B YCIOBUSIX HAarpeBaroller0 MHUKPOKINMaTa, paboTOCIOCOOHOCTH
yMeHbIaeTcs (B OrpaHUYEHHON CTENEeHM). DTO CHIDKEHHE CTAHOBMTCS 3aMETHEE IIPU BO3pPACTaHMM TEMIIEPaTyphl Teja.
OO0e3BOXKMBaHWE OpraHW3Ma, caMo 10 cebe, HE yMEHBIIAET MaKCHUMAaJbHO BO3MOXKHOE MOTPEOJICHHE KHCIOpoaa
(VO;max) — KpoMe cilydyaeB OYeHb CHJIBHOTO 00e3BOKMBaHHA. [l0TOMy NpHYMHONW CHIKEHHS PabOTOCIOCOOHOCTH
ABJISIETCS IMEHHO NOBBILIIEHNE TeMIepaTyphl Tena. [Ipeskae yeM CHIKEHHE CTaHeT 3aMETHBIM, TeMIIepaTypa LeHTpa TeJia
nmoipkHa BeIpacth 10 >38°C (100,4°F). Ho poct pekrampHOUM TemmepaTyphl a0 39°C (102,2°F) MOXET TPUBECTH K
HEKOTOPOMY YMEHBIIIEHUIO MAaKCUMAIILHOTO TIoTpebenus kucnopoaa (VO,max).

CriocoOHOCTh BBIMOJHATE (PU3UUECKYI0 paboTy AJUTENBHOE BPEMs B YCIOBHSIX HArpeBaloIIEro MHUKPOKJINMATa
CHIDKAeTCsl NpHU O0O0E3BOXKMBAHWM, YTO MOXET MPHBECTH K YMCHBIICHHIO IOTOBBIIENEHHS, COOTBETCTBYIOIIEMY
YBEJIMYEHUIO BHYTPEHHEH TeMIieparyphl Teia (peKTaJbHOW), M 4acTOThl cepiaedHbix cokpamenuit HR. Ilpu cunbHOM
TEIJIOBOM BO3JeiicTBUH, 1 OonbinoM moToBbiAeneHnu (750-1000 mi/gac), HEMOCTATOK BOJIBI B OPraHU3ME CTAaHOBUTCS
CIIOHO KOMIIEHCHPOBaTh. OOBIYHO, (CYOBEKTUBHO OIyIaeMas 9eJI0BEKOM) KaXKa HE COOTBETCTBYET MOTPEOHOCTH €ro
OpraHu3Ma B BOJIE, M OH IBET MEHBIIE, YeM TPeOyeTCs IS BO3MEIICHHS TIOTeph BOABI ITpH moToBbIAeaeHHN [ DOD 2003].
@DaKTbl MOKa3bIBAIOT, YTO POCT TEMIIEPATYyphl Tela B YCIOBHSAX HArpeBarolero MUKPOKIMMATa MPUBOAUT K CHUKEHHUIO
paboTOCIIOCOOHOCTH.

Ilo3HaBarensHBIE CTOCOOHOCTH (KOTHUTHUBHBIE, YMCTBEHHBIC) y JIIOJIEH, BBITIOMHIIOMHNX (U3NIECKYI0 paboTy B
YCJIOBHSIX HAarpeBaloOMIer0 MUKPOKINMATa, MOTYT BO3pacTaTh, CHIDKATHCS, WM MpaKkTUdecku He m3MeHaATbes [ O’Neal and
Bishop 2010]. Eciu neperpeB opranuzma CHHXKaeT YMCTBEHHYIO pab0TOCIIOCOOHOCTh, 3TO MOXKET NPUBECTH K HaJICHUIO
MPOU3BOAMTENILHOCTH TPYAad, TPeOYIOMIEro BHUMaHUs (OIUTEIbHOCTH), BBIOJHEHUS ICUXOMOTOPHBIX 3aJaHU{ M T.II.
[Givoni _and Rim 1962; Ramsey and Morrissey 1978; Hancock 1981, 1982; Marg 1983]. D10 CcHuXeHUE
paboToCoCcOOHOCTH MOKET OBITh, XOTS ObI OTYACTH, CBS3aHO C POCTOM TEMIIEpaTyphl LIEHTpa Tejla, U 00e3BOKUBAHHEM
opraHusMa. B HEKOTOPBIX ciydasx TEIJIOBOTO YTOMJICHUS, pEeKTajbHasl TeMIepaTypa Bo3pacTana a0 3HaueHuit 38,5°C —
39,0°C (101,3—-102,2°F), aTo Hapymano (HOpMalbHYI0) paOdOTy IEHTPAIFHOW HEPBHOW CHCTEMBI (CYIS MO yXyAUICHHUIO
CHOCOOHOCTH TPaBWIBHO M OBICTPO BBINIONHATH JBWKEHHSA, 3aMELIaTeNbCTBY, YBEJIMYCHHIO Pa3Ipa’KUTEIbHOCTH,
YXYZILICHUIO 3pEHUs], 1 U3MEHEHUIO JIMYHBIX CBOUCTB (changes in personality). Tu NOCIEACTBUS NEperpeBa MO0y AUIN
cAenaTh NPEIONIOKEHHE (KOTOpOoe IOKa HE IPOBEPEHO), YTO OHM BBI3BAHBI YXYALICHHEM KPOBOCHAOKCHMS MO3Ia,
Ha3bIBaeMoro 1epedbpanbHoil anokcuei [MacPherson 1960; Leithead and Lind 1964; Hancock 1982].

4.1.3 PerynupoBaHue KpoBoobpalleHUs.

JBrykeHuMe KpoBM K pa3HbIM OpraHaM M CHUCTEMaM OIIPEAeNAeTCs BETETaTUBHOM HEPBHOM CHCTEMOH, H
SHJIOKPUHHOM cHCTeMOM. [IBIKeHHE KpOBU OOecIeurBaeT BCe TKAHW OpraHU3Ma KUCJIOPOAOM M MUTAHHEM; U MTO3BOJISIET
yAAIATh MPOAYKTHl OOMEHA BELIECTB B HUX, U 00pasytomeecs mpu ooOMeHe BeuiecTB Terio. Ho ecnu pabota BeImonHsAeTCS
B YCIOBUSIX HarpeBaroLIEr0 MUKPOKJINMATA, TO (MOBBIIIEHUE NIPOU3BOJUTEIBHOCTH) CEPALA JOCTUraeT TaKOW CTENEHH,
KOI7la OHO YX€ HE B COCTOSHMU — OJHOBPEMEHHO — M OOecleunmBaTh KPOBOCHAOKEHHME BCEX TKaHEH M CHCTEeM; U
oOecrieunBaTh OTBOJ, TEILIA.

ITpu BeIMONHEHUM (Pr3NUECKOi pabOThI, CHaYajIa MPOMCXOAUT COKPALICHUE KPOBEHOCHBIX COCYAOB BO BCEM Telle,
BKJIIOYAs MOJIKOXKHBIE TKaHU. YIIydlIeHUEe KPOBOCHAOKEHUS PaOOTAIOIINX MBIIII] IPOUCXOJUT 3a CUET BO3AEHCTBUS (HA
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HEKOTOPHIE KPOBEHOCHBIE COCYABI) COCYAOPACHIMPSIONINX BEIIECTB «MECTHOTO» JEHCTBUS; W OSTH BEIIECTBa
JOTOJIHUTENIFHO TPETSATCTBYIOT COKPALIEHHUIO TE€X COCYAOB, KOTOPHIC JTOCTAaBIISIOT KPOBb K PaOOTAIOIIUM MBIIILAM, 32
cuéT paHee YNOMSHYTOrO OOMIEro (Al BCEro OpraHM3Ma, [0 CUTHaJaM HEPBHOM cucTembl). Uem Bbime Quindeckas
Harpy3ka, T€M CHJIbHEE COKpPAIalOTCs T€ KPOBEHOCHBIE COCYJBI, KOTOpBIE HE O00ECHeuMBalOT JOCTaBKY KpPOBH K
paboTaromuM MbIaM. 9TO OYEHb BaXKHO, TaK KaK COKPALICHHWE KPYMHBIX W MHOTOYMCIIEHHBIX BEHO3HBIX COCYJOB
OpraHoB MUILEBAPEHUS MOXKET JOOABUTH IO OJHOTO JIUTPa KPOBHU K e€ nBrmxyniemycs o0pémy [ Rowell 1977, 1993].

Ecnn ke (opraHusmy) HY)KHO YBEIHYHUTH TEIUIOOTHAdy B OKPYKAIOIIYIO Cpely, TO BEreTaTUBHAs HEpBHAas
CHCTEMa YMEHBIIIaeT OMMCAHHOE BHIIIE CyXEeHHE KPOBEHOCHBIX COCY/IOB MOAKOXHBIX TKaHEH; a 3aTeM paciIupseT ux 3a
Cc4€T HEYCTaHOBICHHOTO TMOKa MexaHum3Mma. OOecrneyeHWe 3allMThl OpraHM3Ma OT TMeperpeBa oOecreunBacTCs, B
OCHOBHOM, 3a CYET TMIOTOBBIIEJNEHHUS; M 3a CYET HEM3BECTHOI'O MEXAHW3Ma, YIPABISIOIIEI0 pacIIUpEeHHEM
nepudepruuecKuxX KPOBEHOCHBIX COCYAOB MO KOXKEH.

Ecnu yenmoBek MTENbHOE BpeMsl BBINONHAET (pu3nueckyro pabory, TpeOyromyio Oonbioro (Kak Aois OT
VO;max) notpeOneHusl KHCIOPOAa; WM BBINOJIHACT MEHee THKENYI0 paboTy — HO B YCIOBHSIX HarpeBarolIero
MHUKPOKIIMMAaTa, TO Harpy3ka Ha Ccep/e OcTaéTcsl TOCTaTOYHO TOCTOSHHOM, HO 00BhEM KPOBU B IIEHTPAJIHHBIX BEHO3HBIX
KPOBEHOCHBIX COCYJIaX CHHKAETCS M3-3a PACIIMPEHHs MOAKOXKHBIX cOCynoB. IlocTenmeHHO ymeHbImaeTcsi 00hEM KPOBH,
NIPOKauMBaeMblil CepAleM 3a OAHO cokpamieHue (SV), n Ans coxpaHeHHs NPEXHEro MUHYTHOTro pacxona kposu CO
HEOOXOOMMO YBEJIMYUTH YacTOTy cepiaeuHbix cokpamenuii HR. Takxke ymensiiaercst 3¢ ¢GeKTUBHBIN, TUPKYIUPYIOLINN
00BEM KpOBH (OTHACTH — 3a CYET MOTEpPU BJArd MpH MOTOBBLAEICHUH; OTYACTH M3-3a TOTO, YTO KPOBEHOCHAsI CHCTEMaA
MBITATCS] 00ECTIEUYNTh OBBIICHHYIO M0Jjauy KPOBHU M K MbIIIIaM, U K koxke [Rowell 1977].

KpoBeHocHast cucTeMa HrpaeT BaKHYIO POJIb B TEPMOPETYJSALUH OpraHu3Ma, T.K. JBIDKEHHE HarpeTon
BHYTPEHHHMHU OpraHaMH KpPOBHU K 0ojiee XOJOAHOM Koke oOecreunBaeT OTBOA TeIlIa OT HUX; a 3aTeM OTBOJ OT KOXXHU B
OKpy’Karolyto cpeay. Ecinu denoBek Ha mojBepraeTcs TEIJIOBOMY BO3JEHCTBHIO, U HAXOAUTCSA B COCTOSIHUM ITOKOSI, TO
pacxox KpoBH uepe3 (IIOAKOXKHBIE) KPOBEHOCHBIE COCYABI cocTaBiseT npubamsurensHo oT 200 xo 500 mu/muH; a npu
CHJIPHOM TIEpErpeBe MOKET BO3pacTd 10 7-8 J/MuH. J[BkeHWE KpOBH K TepHPEepHUHBIM (TIOIKOXHBIM) COCYIaM
OTIpeIeISIET OTBOJ TETIa OT BHYTPEHHUX OPTaHOB, M €€ OTBOJ OT OpraHu3Ma B OKpyxaronryo cpemy [ Taylor et al. 2008].
Ho yBenmnuenue momayn KpoBH K KOXK€ yMEHbIIAeT e€ mojJadyy K BHYTPEHHHM OpraHam, modkam u Mbimmam. [Ipu
BBIITOJTHEHUU (U3UUECKON pabOTHl B YCIOBHUSIX HarpeBaloOLIero MUKPOKIMMATa, B KPOBH OJHOBPEMEHHO HYXKIAIOTCSA U
paboTarolye MbIIIIBl (KMCIOPOI), ¥ BHYTPEHHUE OpraHbl (OTBOA Temwia K Koke). Ho mopaya KpOBH K MBIIIAM B
YCIIOBHUSIX TIEpErpeBa yMeHbIaeTCsl MPUMEpHO Ha 25% (cHmkaeTcs ¢ ~ 2,4 Mi/(rpaMm X MUH) 110 ~ 2,1 Mut/(TpaMM X MUH)
n3-3a OTTOKa KpoBU K Koxe [Taylor et al. 2008]. DTo uMeeT MecTo y 4eJOBeKa, MOABEPraroIerocs KOMIICHCHPYEMOH
TEIUIOBOM Harpyske, U MpH AOCTaTOYHOM IMOCTYIUIEHHH BJIAaru B OPraHu3M BMecTO motepstHHOW [ Gonzédlez-Alonzo et al.
2008; Taylor et al. 2008]. A ecnu opraHu3M 00€3BOKEH, TO TOBBIIICHHE TEMIIEPaTypbl LEHTpa Tela MPUBOIUT K
Ype3MepHOl Harpy3ke U Ha CepAeuYHO—COCYAUCTYIO CUCTEMY, M Ha CUCTEMY TepMOperyJisiiuu B runotaitamyce [ Taylor et
al. 2008]. [Ipu 06e3BOKMBAHIY OpPTaHU3MA, IIepepacipenecHie TOTOKOB KPOBH K MBIIIIIIAM M K KOXe, U (0TYaCTH) u3-3a
TTOTOBBIZICIICHAS, TPOUCXOMUT 3HAYMTEIHFHOE COKparieHne o0béma tiasMbel [Gonzalez-Alonzo et al. 2008]. A
yMeHblIeHHe (P GEeKTHBHOTO 00BbEMa TIa3Mbl MOKET NMPHBECTH K YBEIWYEHUIO YACTOTHI CEPACYHBIX COKpALICHWH, U
notpebHoCcTH cepana B kuciopojie [Parsons 2003]. Kak B mokoe, Tak W BO BpeMs (PU3NUYECKOl pabOTHI, TEIIOBOE
BO3JIEMCTBHE 3HAYUTEIHHO YBEIMUMBAET MPOM3BOAWUTENBHOCTH cepama CO, dacToTy cepiedHbix cokpamennii HR, u
00BEM KpOBH, MPOKAYMBAEMBIH 3a OJHO COKpamieHHe (10 CpPaBHEHHIO C TEMH JK€ IOKa3aTelsIMH B HOPMaJbHBIX
TemreparypHbix ycioBusix) [Rowell 1993]. Ho (3T0 cocTosiHHE) HE MOXKET MPOJOIDKAThCS OCCKOHEYHO — WIIM M3-3a
00€3BOKMBAHUSI OpraHu3Ma 3a CYET MOTOBBIACNICHMS, WM W3-3a MEpepaclpeiesieHns] ABWKEHUS 3HAUUTEIbHOW YacTH
KPOBU K KOX€ - MIOTOMY YTO MPOHMCXOAHUT yMEHbIIIEHHE 00BbEMa MPOKaunBaeMON KPOBH, M COOTBETCTBEHHO, 00BEMOB,
MPOKAYMBACMBIX 33 OJIHO COKpaleHue, u 3a ogny munyTy (SV u CO) [Taylor et al. 2008].

4.1.4 BoigeneHue nora.

B YCIIOBHUAX HArpeBarolIero MHUKPOKIIIMMATAa, KOrja TEIjooTAaada 3a CUéT U3JIYyUCHHUA HCBO3MOKHA, TTaBHBIM
CIoco0OM OTBOJIA TEIUIA B OKPYXKAIOIIYIO CPEy CTAHOBUTCS HcHapeHue (1MoTa ¢ KoxH). Bo BHEIIHUX CIOSX KOXHU €CTh
MHOTO TOTOBBIX keje3. OHH YNpaBISIFOTCS XOJMHMHIPIHMUSCKHMMH CHMIATHYECKUMHM HEpBaMH, K BBIJCISIOT Ha
MOBEPXHOCTh KOKU THIOTOHWYESCKHUU BOJHBIN pacTBOp. Kpome TOro, Ui OTBOJA Telja B OKPYXKAMOMIYI0 cpeay (MOoxkeT
HCIIOJIb30BATHCS) KOHBEKIIMS, TEIUIONepeada, U TOBeACHHE pabOTHHWKA (HAampuMep — MEepeMElICHHE B MPOXJIaTHOE
MECTO, CHHMAHHC HIIN OACBAHUC OOCKIBI, OUTHE BOJBI, U )IeﬁCTBPISI, HalpaBJICHHBIE Ha W3MCHCHHUE BHCIIHUX
MUKpoKIuMaTHiaeckux ycioBuit) [Taylor et al. 2008]. [Ipu ycimoBusax, Korja TeMIepaTypa, H3MEPEHHAs] TEPMOMETPOM C
BIIQXKHBIM YYBCTBHUTEIBHBIM 3JIeMeHTOM (wet-bulb temperature) coctaBiser 35°C (95°F), HaXOmAUIMICA B IOKOE
OpraHu3M MOXET TOTETh TaK, 4yTo Oyaer Tepsath 0,8-1 TUTp BoABI B yac. A HCMapeHHe KaXJIOro JIUTPa BOJBI OTBOWT B
okpyxariyi cpeny 2,436 xJx (580 xxarn) snepruu [McArdle et al. 1996a]. bonbIoi TemIooOTIaYM MPU UCTIAPSHUH
0OBIYHO JIOCTATOYHO JIs yIAJICHUS U3 OpraHu3Ma TeIuia, 00pa3yrolierocs mpu 0OMeHe BelecTB Kak B okoe (~315 kJIx/
yac MpH Macce Tena 75 Kr), Tak W MpPU BBHIMONHEHUU TSDKENOW (pusmyeckoil paGoThl. Y BBIHOCIUBBIX CIIOPTCMEHOB
cpeaHee MOTOBBIIETICHHE COCTaBIsAeT 1,5-2 n/dac, uto obOecreuynBaeT oTaady Tema 3a c4€t nucnapenus 3,654-4,872 k/x/
yac. Oto B 11,6-15,5 pa3 Gomblie, ueM KOJUYECTBO Teruia, Bhiensemoe B nokoe [Gisolfi 2000]. W a3Toro oObIYHO C
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M30BITKOM XBaTaeT i 0OecredeHus afleKBaTHOTO TEIUIOOTBO/A OT Tella — Jlake MPHU OOJIBIIOM TerIoo0pa3oBaHWU 3a
c4€T oOMeHa BEIIECTB.

Ho npu noToBeIAENIeHNN (1, COOTBETCTBEHHO, 00E3BOKMBAHNHI OPraHU3Ma) B YCIOBHSIX TOBBIICHHON BIAYKHOCTH
BO3/yXa, MCIIapeHHe MOTa 3aTPYAHEHO, TEIIO0Ta4a B OKPY)KAIOIIYIO CPedy CHIDKAeTCS, M TeMIleparypa LEeHTpa Tema
Bo3pactaeT. Hampumep, mpu 3HadYeHHH TMOKaszatemnss Temmneparypsl (heat index) Beime 35°C (95°F), B OCHOBHOM H3-3a
Oonpuioit otHocuTenbHOM BnaxkHoctu (RH) (nnm npu 3Hauennn nokaszarens remneparypsl WBGT ot 33 no 25°C (91,4-
77°F) - B 3aBUCHMOCTH OT TSDKECTH BBINOJIHIEMON (pr3ndeckoil paboThl), OTBOA TEIUIa OT OPraHu3Ma 3a CUET HCIapeHHs
noTta npekpamaerca. [loatomy, naxe eciu TemiepaTypa OKpYy>KaloIlIETo BO3IyXa, U3MEpEeHHas TEPMOMETPOM C CYXHUM
YYBCTBHUTEJILHBIM JJIEMEHTOM, HAaXOJUTCS B OUana3oHe KoMQopTabenbHbIX 3HaueHWi (Hampumep, 23°C 73,4°F), npu
0ONBLION OTHOCUTEIBHOM BIIAKHOCTH MOJKET IOJIyYUTBCS TaK, YTO «OIIyIlaeMas TeMIIeparypa», WIN I10Ka3aTeslb
TeMIiepaTypsl (heat index) OymyT TOCTATOYHO OOJNBITUMU IS TOTO, YTOOBI IPOUCXOIUIT ITEpErpeB pabodero 1, BO3MOKHO
pa3BuTHe 3a00JIeBaHNi, BEI3BaHHBIX nieperpeBoM [ Taylor et al. 2008].

Beinenenre mota cHIbHO 00E€3BOKMBAET OPraHU3M, a 3TO CO3[aET (IOMOIHUTENBHYIO) TEIUIOBYIO HAarpys3Ky, W
Harpy3Ky Ha CepAedHO-COCYANUCTYIO CUCTEMY. AKKIMMAaTH3MPOBAaHHBIC JTFOM MOTYT TepPATH BOIY 3a CYET OTOBBIJECIICHUS
C MaKCHMaJbHOH CKOPOCTBIO 110 3 Ji/4ac; a MPH BBIMOJIHEHUHU TKEIOW (U3nUeckol paboThl — gaxe a0 12 yi/gac (Ha
KpaTKOBpEeMEHHOM oTpe3ke BpeMeHH) [McArdle et al. 1996a]. [lostoMy rnaBHON npoOneMol mpu HeperpeBe SBISACTCS
oOecrieueHue aeKBaTHON 3aMEHBI IOTEPH BOABI (M IPYTUX BEILIECTB), YTOObI CHU3UThH PUCK MEeperpeBa (ITUIepTepMUN).

HaxoruieHHBIH OMBIT IOKA3bIBAET, YTO CHIDKEHHE Macchl Tena Ha 0,45 kr (I ¢hynm) MOKa3bIBaeT, YTO MPOU3OIILIO
yMeHbIIIEHHE coiep kaHus Bojbl Ha 450 MII B KJIETKaX OpraHu3Ma U MEeXJIy HUMHU; U 3Ta MOTepsl AOJKHA BO3MEIIAThCs 3a
c4€T THUTHA BOABL. YacTh Bobl Tepsiercs npu apixanuu [McArdle et al. 1996a]. B mokoe, B cpeaHeM, OTeps BOJBI MTPH
JBIXaHUH MOXKET cOCTaBATh 350 MII/IIeHb IIPHU YMEPEHHBIX TEMIIEpaType U BIaKHOCTH. JTa IOTePs BOJbI BHOCUT BKJIa
B 00€3BOKMBAaHUE OPraHNU3Ma, U OHa BO3PACTACT IIPH BBHIIIOTHEHUH OoJiee TSHKENOM padoThI.

B cocraB mora Bxomut conb, xynopun Hatpus. B ycmoBmsax CLIA, mpu HOpMadbHOM NHTAaHHHM B OPTraHU3M
MOCTYyIaeT mopsaka 4 rpamMm HaTpus (B COJIM) B JieHb (dKBHBanmeHTHas Macca 174 mEq B 7eHB), W HEIOCTAaTOK COJH B
oprann3Me Bpsxa im Bo3MoxkeH [Food and Nutrition Board, Institute of Medicine 2004]. Ho y HeakkIMMaTH3UPOBAHHBIX
pabounx cofep>kaHHe COJM B TIOTe MOXKET cocTaBIATh oT 10 1o 70 mEq 3KBHBaJICHTHON Macchl 3a ICHb MOTOBBIACTICHUS
(0,23-1,62 rpamm/nutp) [Montain and Cheuvront 2008]; a y aKkIMMaTH3UPOBAHHBIX COJAEPKAHHE COJIH B IIOTE MOKET
yMmeHbImnThes 10 23 mEq/matp (0,530 rpaMm/IuTp), 9TO HANIOJIOBUHY MEHBIIIE, YeM Y HE aKKIMMATH3MPOBAHHBIX JFOJICH.
[MosTOMY Y HEaKKITMMATU3UPOBAHHBIX JIIOJICH, MPH HEOOIBIIOM TOTPEOJICHUU COJH, MOXKET MOSBUTHCS €€ HEIOCTATOK B
opranusme. TeopeTHUecKd, MPH COXPAaHEHHHM TAaKOTO HEJOCTaTKa B TEUCHHE AJMTENBHOTO BPEMEHH (B COYETAHHU C
OUTHEM OOJIBIIOTO KOJIMYECTBA XKUIKOCTH), MOXKET MOTPeOOBAThCS JOMOJHUTEIIbHOE CHa0XKEeHHEe oprann3Ma conbto. [Ipu
JUINTEIBHOM COXpAaHEHMHM HeJOoCTaTKa COJIM B OpraHM3Me, AakKJIMMaTH3alMsd K HarpeBaloleMy MUKPOKIUMATy
yxynmaercsa. B ycnosusx (¢ CLLA — npum.) AONONHUTENbHOE MOTpeOIeHNe COMU TpeOyeTcsl pellko, 3a UCKIIOYCHUEM,
MOXeET OBbITh, TEX Pa0d0UNX, KOTOPbIE aKKIMMATU3UPYIOTCS K BO3AECHCTBHUIO HAIPEBAIOLIET0 MUKPOKIMMATa — MepBble 2-3
nmas mpuBbikauus [Lind 1976; DOD 2003]. K koHITy TpeThero AJIs MPUBBIKAHUSA K TEIDIOBOMY BO3ICHCTBHIO, OpTraHU3M
y’K€ IepecTpanBaeTcsl B 3HAUUTEIBHON CTENEHH, U OTAAET MEHBIIE COJU C MMOTOM U MOYOMW, U JOMOJHUTENbHBIA TPUEM
COJHM yXe HyXeH MeHblle. Ecin yuects 10, uto B CLLIA MHOro pabo4mx, y KOTOPBIX MOBBIIICHHOE AAaBJICHUE, U TO, YTO
MIpU HOPMAIIBHOM TUTAHWUH, B CPEIHEM, MOTPeOIEHNE CONM JTOBOJIBHO BEIHMKO, TO MOXHO CKa3aTh, YTO (B 3TOM CIIydae)
JIOTIOJTHUTENIFHOE TOTPEOJICHHE COJIM BPSIA JIM ONpPaBAaHO; M PEKOMEHAAIMH [OTOJIHHUTENBHOTO TpuéMa Colu He
o0ocHoBaHbl. TabJeTKu colu MOTYT pa3apaxkarh KENyIOK, M UX He cieayer ucnons3zoBate [DOD 1980; 2003]. [ns
paboumx, aKKIMMaTU3UPYIOIIUXCSl K HarpeBalolieMy MHUKPOKIMMATY, U HE UMEIOLINX OTPaHUYCHHUH B MPUEME CONH IO
COCTOSIHHIO 37I0POBbsI (PEKOMEHIAIIMK Bpada), MOXKHO PEKOMEHOBATh B MepBbie 2-3 IHS aKKJIUMAaTHU3alUU T00aBJISITh
oonpme comu B exy [DOD 2003]. HemoctaTok COMM B OpPraHM3ME TaKKe MOXKET KOMIICHCUPOBATHCS IMHUTHEM
«CTIOPTUBHBIX» HAIMUTKOB, YacTo coaepxamux okoio 20 mEq varpus Ha mutp [Montain and Cheuvront 2008]. B miemom
— nobaBKa COM B IPOIYKThI IMTAaHUS IOCTATOUYHO XOPOLIO BOCIIONHSET MOTEPIO 3JICKTPOJIUTOB IPHU IIOTOBBIACICHUH. A
aKKypaTHasl aKKIHMaTH3alus pabounx MOXKET caeNaTh JONOTHUTENbHBIN MPUEM COTH HEHYKHBIM.

Tak Kak y HeaKKJIMMaTH3UPOBAaHHBIX paO0OUMX MPHU MOTOBBIAEICHUH POUCXOAUT OONbLIAs MOTEPs Kalus, TO X
OBICTPBINA, HEOXXKUIAHHBIA ITepeX0j] Ha HOBOE MECTO padOTHl B HArpeBalOIMNN MUKpPOKIMMAT (0€3 aKKIMMAaTH3aIluH)
MOJKET MPHUBECTH K 3HAYMTEIIbHOMY CHIDKEHHIO COJIEp)KaHUs Kajlisl B OpraHm3Me. A 3TO BIEYET 3a cOOOH cephE3HbIe
¢$u3MoNIOTNUYeCcKUe MOCIEeICTBUS — BILIOTH A0 TemioBoro yaapa [Leithead and Lind 1964]. Ilpuém conu B TabneTkax B
0O0JBLIOM KOJIMYECTBE MOXKET YBEIMYUTH HEOCTATOK Kayusl B opranu3me. Ho oObr4HO (Kpome nioaei, MPUHUMAIOLINX
MOYETOHHBIE JIEKapCTBA — IUYPETUKH) TMOTeps KadblUs He co3AaéT mpoOieM, T.K. 3TO JIETKO BOCIOJHSIETCS
noTpedacHUeM MPOAYKTOB NMUTaHus (Kanus MHOTO B Msice u ppykrax) [Greenleaf and Harrison 1986]. Tak xak npuém
MOYETOHHBIX JIEKAPCTB BBHI3BIBAECT MOTEPIO Kalusi, TO Te pabouue, KOTOpPbIE MX NMPUHUMAIOT, U KOTOPHIM IMPEICTOUT
paloTaTh B YCJIIOBHSAX HAarpeBalOILEr0 MHUKPOKIMMATA, TOJDKHBI TOCOBETOBATHCS C BpauoM. OHM JOJDKHBI CKa3aTh €My,
4yTo OyIyT paboTaTh B YCIOBHSX MEPErpeBa, U YTO UM HY>KHO 3HATh, KaK PHHUMAaEMbIe HMH JICKapCTBa MOTYT MOBIHSTH
Ha PEaKLUI0 UX OPraHMW3Ma Ha HArpeBarOIUN MUKpOKIMMar. Eciy Bpad pa3peiiuT, AONOJHUTEIbHBIA MPUEM CONU H
KaJIMs MOXET IOTPeOOBATHCS TOJIBKO BO BPEMsI aKKJIMMAaTH3aLNH, WIH IPU KAKUX-TO HEOOBIYHBIX, PEIKO BCTPEUAIOIINXCS
00CTOsITENbCTBAX.
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4.1.4.1 Iloreps BOABI U 3JEKTPOJUTOB OPraHU3MOM, ¥ BJIUSIHME JHIOKPUHHON CHCTEMBL.

[Tpu moToBBINENCHNN, HEOOXOIUMO BO3MECTUTH MOTEPIO BOJBI OPTaHU3MOM. B «ropsumx mexax», morepst BOJbI
3a CMEHY MOXET cocTaBisiTh 6-8 nurpoB. Ecnmu 3Ta moteps He OyneT BO3MEIIATHCS, OT MPOU3OUAET IOCTENEHHOE
00e3BOXKHMBAHHE OpraHu3Ma. JTO YMEHBIIUT COJIEp)KaHHE BOJBI BO BHEKIIETOYHOM IPOCTPAHCTBE, O0BEM IUIA3MEI, H
collep)kaHre BOJBI B KieTKaX. DakThl MOKA3bIBAIOT, YTO CTENEHh NMOTOBBIAECIICHUS 3aBUCHUT OT COJAEp)KaHWS BIard B
opranm3me (ruapatanun) [Leithead and Lind 1964; Henschel 1971; Greenleaf and Harrison 1986]. Ilocrenennoe
00e3BOKMBAHNE YMECHBIIAET MOTOBBIACICHUE, YTO IPUBOIUT K YBEIHMUCHHIO TEMIIEPATYPhI LIEHTPA TeJa, a 3TO OMAacHO.

Yacro ObIBa€T TPYAHO TOJHOCTHIO KOMIIEHCHPOBATh OOINBIIYIO MOTEPIO BJIArH C IMOTOM B TEUYEHHE CMEHBI, W
HEPEKO HEJOCTATOK BOJBI MOXOIUT 10 2-3% OT Macchl Tena, a uHorAa u Ooneine (/lpumeuanue Kk nepesody: «... nomeps
60061 ¢ nomom 3a 8-uacosylo cmeHy koaedanacoe om 3,8 0o 11,6 ke, cocmasnssi 6 cpedwem 8,6 xe. ... ¥ ocmanvHwix
pabouux ... 6 cpeonem ona npeevluwiaem 4 k2 3a pabouyio cmeny.»®). Ilpu BBINOJHEHHH PAbOTHI B YCIOBHAX
OXJIAKIAIONIET0 M HAarpeBarollero MUKPOKIMMAaTa, cooOmand o0 OOHapyXeHHH B3aMMOCBS3W MEXIy YBEIHMUEeHHEM
peKTabHOM (BHYTpPEHHEH) TeMIepaTypsl IpU MOTepe BJIAaru oprann3MoM cBbiie 3% ot maccsl Tena [ Kerslake 1972 (p.
316)]. ¥V mopel, HaXOQAIMXCS B HArpeBaIOIIEM MHUKPOKIMMATe, OObIYHOE YYBCTBO JKXKIbl «HE CpabaThIBAaeT» - OHU
(PYKOBOACTBYSIChH OIIYIIEHUSIMH) TIHIOT MEHBIIIE BOJBI, Y€M ATO Ha caMmoM Jene Tpebyercst oprannsmy [Greenleaf and
Harrison 1986; DOD 2003]. [TosToMy ciemyeT CTUMYJIUPOBATh WX MUTH BOAY, WIH APYTHE KUAKOCTH (HAIPUMEpP —
«CTIOPTUBHBIE» HAMMUTKH). JKUIKOCTH JOJKHA OBITh OXJIAXJIEHHON, M MPUATHON Ui MUTHS (TeMIepaTrypa MOXKET ObITh
ke 15°C 59°F). [lns Bo3MeleHus TOTEPH BOBI P MOTOBBIIEIICHUH, JTyUIlle TIMTh HEMHOXKKO U 4acTo, a He TIOMHOTY
pa3 B dac [McArdle et al. 2010b]. Heo6xoammo obecriednTh Ka)XI0TO COTPYAHWKAa CBOMM CTaKaHOM (YAIllKoii), a He
MOJIb30BaThCS OJAHMUM Ha BceX. Ha co3HaTenbHOM YpOBHE JIIOJM PEAKO MOHUMAIOT, CKOJBKO MMOTa OHU TMOTEPSUIH, W
CKOJIbKO BOJIBI UM HYXHO. [loTOBBIAEEHNE B HarpeBarolleM MUKPOKIMMaTe 4acTo ObiBaeT 1 muTp B yac. (DTa moteps)
BITOJTHE MOXET OBITH BO3MEIIEHA — ITPH BBITOJHEHUH pab0YNMU COOTBETCTBYIOMINX HHCTPYKIHA. OTBIT TOKAa3bIBAET, YTO
NPU BBHIMOJIHEHUH PAa0OTHl B YCJIOBHSX HArpeBarollero MUKPOKIMMaTa B TEYCHHE |-2 4YacoB, JIydIllle MUTh MPOCTYIO
oxJNaxIEHHYI0 Boay. [1oT sBIsieTCS H30TOHMYECKOH KUIKOCTBIO MO0 OTHOLICHHIO K IJIa3Me KPOBH (TO €CTh KOHLIEHTPAaU!
coJiell B HEM U B IJIa3Me CX0)Ka), U 3a mepBble 1-2 yaca paboThl COTPYAHUK HE NOTEpseT MHOTO HaTpus ¢ notoM [ McArdle
et al. 1996b]. IlosToMy mpu TaKOM HEMPOIOJDKATEIHFHOM BO3JACHCTBUM TIEPErpeBa MHTH CICIHAIbHBIC HAIUTKH,
coJieprKaliye 3JIEKTPONUTHI, HeoOs3aTeNbHO. A €CIH IMOTOBBIJIENEHUE TMPOJOKAETCS MHOTO YacoB, TO JIy4IE IMHUTh
CHeNHaIbHble «CIIOPTUBHBIC» HAIMUTKH, COAEPIKAIIHE ONpeeEHHOE KOJWYECTBO 3JIEKTPOJHMTOB, YTO BO3MECTHT HX
MOTEPIO TIPH BBIJEICHUHN ToTa. KOHIEHTparus 3IeKTPOIUTOB/YTIIEBOAOB B HANUTKE HE JOJDKHA TMPEBBINATh 8% IO
00béMy. Ecnu oHa Oyner Gosnblie, 3TO 3aTPYJHHUT TOTJIONIEHHE BOABI OPraHW3MOM B JKENYJOYHO-KHIICYHOM TPaKTe
[Parsons 2003]. YyBcTBO kKa)Abl HE B MOJIHOM Mepe COOTBETCTBYET HENOCTATKYy BOJBI B OpraHu3Me, W Jydllle IUTh
JKUIKOCTH 4epe3 PEryJsipHble HMHTEPBANIbI, YTOOBI BO3MECTUTH IMOTepto Boabl opraHm3sMoM [McArdle et al. 1996b].
(TTpuMeyaHue K TEPEBOY: C IOTOM TEPAETCS HE TOJIBKO BOJA W SJIEKTPOJIUTHI, HO U, HAanpumep, Butamus C?).

ITockonbKy KOHLIEHTpaUMsl 3JCKTPOJIUTOB B IUiazMe (OCOOCHHO — HATpus, Kajdusi M XJopa) CWIBHO BIMSAET Ha
paboTy KJIETOK M HX 00BEM, OHa CTPOTO peryaupyercss (QU3MOIOTMYECKUMH MexXaHu3MaMmu. il peryiupoBaHHS HX
KOHIICHTPAIIMK HCIOJB3YIOTCSl MOYKH, HAa KOTOPHIE BIHMSET HECKOJIHKO TOPMOHOB, B TOM 4YHCJE CHCTEMa PEHUH-
aHTHOTeH3MH-anb0cTepoH (RAAS), n antuanyperndecknii ropmon (ADH). B HOpManbHBIX YCIIOBUSX, KOHIICHTPAIHA
MOHOB HAaTpWs B IUIA3Me HaxomuTcs B AuanasoHe 135-145 mummumons/nmutp. Ilpu KoHUeHTpauun MOHOB HaTpus Na+
MeHee 135 MHIUTIMOITE Ha JUTP COCTOSIHUE KBaMH(PHUIMpPyeTCs Kak (YMepeHHas) TUIIOHATPHEMHs, a MPH KOHIEHTPAIIH
Mernee 120 MHUJUTMMOJB/TT — KaK CHJIBHAS TUTIOHATPHEMUS. DTO COCTOSIHUE SIBJISIETCS CJIEJCTBUEM TOTO, YTO paHee, IpH
BBHIITOJTHEHUU Pa0OTHl B YCIOBUSAX HArpeBaroOler0 MUKPOKIMMATA, W MO 3aBEpPUICHHH CMEHBI, BO3MEIICHHE HEAOCTaTKa
BOJIBI OBIIO TIOXO OpraHn30BaHo. lloTeHnmMambHO, TUIOHATPUEMHS MOXKET CTaTh OMACHOM I >KW3HH. st pa3BUTHA
TUTIOHATPUEMHH HEIOCTATOYHO TOJIBKO MUTh MHOTO XHIKOCTH — HEOOXOIMMO, 9TOOBI OJJHOBPEMEHHO OPTaHU3M TepPsuT
MHOTO HOHOB HaTpus ¢ motoM [Montain et al. 2006].

OOBIYHO THIIOHATPUEMHSI BO3HHKAET y XOPOLIO TPEHHUPOBAHHBIX CIOPTCMEHOB, YYaCTBYIOLIMX B MapaOHCKHX
3aberax, ynpTpa-mMapadoHax, ¥ TaKk Ha3bIBa€MbIX TPUATIOHAX [ron Man, HO BCTpedaeTcs 'y pabodnX, [UIUTEIHHOE BpEMS
nonBepratomuxcs neperpeBy [Rosner and Kirven 2007]. Y o4eHb BBIHOCIHBBIX aTJETOB THIIOHATPHEMHSI BCTPEUAETCS C
gactoTol 13-18%. CUMOTOMBI MOTYT OBITh pa3IU4HBL, 4darie Bcero (~70% ciaydaeB) OHM MHUHUMAJIbHBI; HO OBIBAIOT H
cepbE3HbIC — BIUIOTH /10 HLE(AIONaTHH, PECIUPATOPHOTO JUCTpecca U CMEpTH. | MoHAaTpreMusl BOSHUKAET BO BpEMs
CTIOPTUBHBIX COCTS3aHHWI WJIM BBIOJHEHUS pabOTHI B YCIIOBHSAX HArpeBArOIIEr0 MUKPOKIMMATA, KOTAa CHOPTCMEH WIIH
paboumii MBET CIMIIKOM MHOTO TPOCTOM BOJBI JJsL MPENOTBpalleHUss 00e3BOKMBAHMS OpPraHM3Ma MNpPH CHIBHOM
MOTOBBIJIEICHNU. JTa BoJa pa30aBiiieT MOHBl HATPHUS B IUIa3Me, YTO B CBOK O4Yepelb HApYIIAeT OCMOTHYECKOE
paBHOBecHE, KOTOPOE MOXKET MPUBECTH K OTEKY TOJOBHOTO MO3ra M OTEKY JIETKUX. DTO (COCTOSIHHE) MOXKET MPUBECTH K
CMepTH y HeOobIIoro yncia nocrpanasimx [Rosner and Kirven 2007].

Ha puck pa3BUTHS TMIOHATPHEMUH BIIUSIOT: BBINIOJHEHHE PabOTHI B YCIOBHSX IeperpeBa Ooisiee 4 94acos; Mo
(11 SKeHIIMH OTIACHOCTH BHIIIE); MaJleHbKash Macca Tella; Ype3MepHoe moTpebieHne Bofbl (Ooiee moryTopa JIUTPOB B
4ac); CTeleHb 00€3BOKEHHOCTH OpTaHW3Ma Iepej HadajoM pPalOThI, MPHEM HECTEPOUIHBIX MPOTHBOBOCHAINTEIBHBIX
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JEKapCTB (HO MO NOKA3ANU He 8Ce UCCIe008aNUs, CUMYayls NOKa He 6NoJHe ACHAA); N KpaiHe BBICOKas TeMIepaTypa
okpykaromeii cpensl [Rosner and Kirven 2007]. Pa3Butre rumoHaTpueMUH CHIBHO B3aMMOCBS3aHO C IOTpEeOJICHHUEM
Oonpmioro xonuyectsa Boasl [Almond et al. 2005], u y GoJBIIMHCTBA CIIOPTCMEHOB-ATICTOB, WIK y pabOYuX TOpSIUX
[IEXOB OHA HAYMHAET PAa3BHBATHCS — HO HE Y BCEX M3 HHUX 3TO Pa3BUTHE NPUBOJUT K MOsIBICHHIO cuMIITOMOB | Rosner and
Kirven 2007]. Tak urto cnabas (ymepeHHas) THUIIOHATPUEMHs HE ONAacHa. [ MIIOHATPUEMHST MOXET IPHUBECTH K
YXyIIIEHUIO 3[0POBBS, BKJIIOYAs CMEpPTh, HO Ha €€ pa3BUTHE BJIMAET MHOIo ()akTOpOB (BHEIIHMX W BHYTPEHHHUX -
NPEAPacIONOKEHHOCTb), U THUIIOHATPUEMHsT MOXKET 3(QEKTHBHO JIEUUTHCS M CHIDKEHHS 3a00JIeBaeMOCTH U
cmeptHoctr [Rosner and Kirven 2007]. Jlns mpemoTBpallieHUs HETaTUBHBIX IOCIEICTBUM HEOOXOAMMO O0ECIEUHTh
[IPaBUJIbHBINA IPUEM JKUJKOCTH B3aMEH TEPSIEMOU € IIOTOM BOJBL.

Ha Ttepmoperymsiunio opranu3Ma OOJbLIO€ BIMSHHE OKa3bIBAIOT JBA T'OPMOHA: AHTUAMYDPETHYECKUHA TOPMOH
(ADH) n ampmoctepoH. Ha ckopocTh 00pa3oBaHMs ITHX TOPMOHOB M WX IOCTYIUIGHWE B OPTaHW3M BIHUSIOT pPa3HEBIE
(axTOopbl, HaNpUMeEp - 0OBEM Ia3Mbl M KOHIICHTPALHsI B HEH XJopHaa HaTpusl. AHTHINYPETUUYECKUI TOPMOH TIOCTyHaeT
B OpPTaHu3M U3 THIIo(u3a, KOTOPHIA UMEET MPSIMOE HEPBHOE COEAMHEHHE C THIOTAIaMyCOM, U MOXKET TAaKXKe MOJydaTh
CHTHAITBI U3 JIPYTUX OpraHoB. AHTHIMYypeTHdeckuii ropmon ADH mpenHasHaueH Ui CHHDKCHHUS ITOTEPh BOJBI 4Yepe3
MOYKH, & Ha MOTEPI0 BOJBI IPH MOTOBBIZCTICHNU OH He BiusieT. CojepkaHue BOJABI B Tele, BKIOUYas 00bEM IIa3Mbl B
cocynax, Takxke perynupyercsi RAAS (penun-aneuomensun-anvoocmepon). VI3smeneHne o00bEMa SKUIAKOCTH, WIN
KOHLIEHTpALUU 3JEKTpoiuTa (HaTtpus), Oyner BkiIodaTh B paboty RAAS nmist coxpaHeHus >KUAKOCTEH M 3JIEKTPOJIUTOB
Ha YpOBHE MOYEK U MOTOBBIX XKeJie3 3a CuéT jeicTBus ajnbaocrepona [Jackson 2006]. PerynupoBanue 00béMa HKUIKOCTH
(0ocoOeHHO TUIa3MBbI) BKHO ISl TIOZJICPKAHUS IaBICHUS] KPOBH M KPOBOCHAOKEeHHMs1 opraHoB. Jpyrum npomykrom RAAS
ABJISIETCS] AHTMOTEH3uH 1I, MOIIHBIA COCYIOCYKUBAIOLUIMK (IIPOTEHH), TOMOTAIOLINN TOAAEPKUBATh KPOBSHOE AaBJICHUE
U, B LIEJIOM, paboTy CepAEeYHO-COCYAUCTOM CHCTEMBbI IPU 3HAYUTEIBHOW MOTEPHU KUAKOCTH M3 cocyloB. OH TaKxke
SBJISIETCS| BAYKHBIM CTUMYJISITOPOM BBIIYCKA ajibIocTepoHa 13 HaamoueuHukos [ Williams et al. 2003].

4.1.4.2 BausiHue NATAHUS.

Kak mpaBumo, it paOoTalomMX B YCIHOBHAX HArpeBalolIer0 MHUKPOKIMMATa, TMOAXOTUT XOPOIIO
cOanaHcupoBaHHas AWeTa, 0ObIYHAs 1711 padoTaOMIMX B HOPMAIbHBIX TeMIepaTypHbIX yciaoBusax. [Ipu odens GosbiioMm
notpebieHnH OEeNKOB yBEIMYMBAETCS MOTEPSl BOABI C MOYOH (T.K. HY>KHO YAQIATh M3 OpPraHM3Ma a3oT), U BO3pacTaeT
norpebHocth B npuéme Boawl [Greenleaf 1979; Greenleaf and Harrison 1986]. BriustHue BoJbI U COJIM Ha OPraHU3M; U
BO3MOJKHAs HEOOXOAMMOCTh B JIOTIOJHUTENHHOM CHA0)XEHHH OpraHM3Ma KajlueM - paccMaTpUBaIuCh Bhille. B
HEKOTOPBIX CTpaHax, Ie HaceJeHne NolydaeT Maio BuTaMuHa C ¢ nuiel, 100aBKM MOTYT YIyUIIUTh aKKIHMaTH3aLUI0
[Strydom et al. 1976]. Anst yBenuueHHUs 3a€p>KKHU JKUIAKOCTH B OPraHU3ME MOXKET MPOUCXOIUTH CIHUIIKOM OONbLIOE
notpebiieHHe HAaTpHi-CoAepKaIMX 100aBok. Ho muTanue mpoaykramu, coaep KalliMyd MHOTO HATPHUs, MOXKET Ha CaMOM
Jieqie TIOHU3UTh 00BEM IUTa3Mbl (ake MpU MPaBHIBLHOM MOTpeOIeHUH KUAKOCcTH). [loaToMy MoBbIIEHHE TOTPEOICHNUS
HaTpHsl HYXXHO JeJaTh pa3yMHO, YTOObl y pabo4ux He NPOM3OLLIM YCHJICHHOE 00E3BOKMBAHME OpPraHU3Ma, W IOTEps
anekTpoiuTa [McArdle et al. 1996a; Williams et al. 2003]. Kpome Toro, HEKOTOpEIE MUIIEBHIE JOOABKM MOTYT BIIUATH HA,
WIM HapylmaTh MPOLecchl MPUCHOCOONEHHS KIETOK W CHUCTEM K TEIJIOBOMY BO3ACHCTBUIO y JIIOJCH, BBITOTHSIOIINX
¢usnueckyto padoty [Kuennen et al. 2011].

4.1.4.3 OcoO0eHHOCTH Pa00Thl NNIIEBAPUTEIbHON CHCTEMbI B HATPEBAKOIIIEM MUKPOKJIMMATE.

IleperpeB npu (pu3muecKkoil HAarpy3Ke MOXKET BIHMSATh Ha JKEIYJO0YHO-KHILEYHBIH TPAKT, €ro MPOHHLAEMOCTb
(mportekaromas kumka “leaky gut’’), 9TO MOKET MPHUBECTH K MOMAJAHUIO B OPTaHU3M MapaleJUTIOISPHBIX YHIOTOKCHHOB
[Zuhl et al. 2014]. DTH PHIOTOKCHHBI MOT'YT HIOBBICUTDH (KOHIICHTPAIIMIO) JICHKOIIMTOB, YTO B CBOIO OUEpEe/Ib CIIé OOJIbIIe
MOBBICUT TOCTYIUIEHUE MPOTUBOBOCHANIMTENBHBIX HIHUTOKMHOB [Leon 2007]. DTOT «BOCHAIUTEIHHBIA KacKay
YBEIWYMBACT TIOBPEKJCHHE CHCTEM W OpPraHoB. BoOCHpHUMYHBOCTH KOHKPETHOTO pPabo4yero K YBEIHMUSHHUIO
MPOHUIIAEMOCTH  KEITyIOYHO-KHIIEYHOTO TpakTa © MOBPEXKIEHUIO DJHJIOTOKCHHAMH 3aBHCHT OT: BO3pacTa;
00€3BOKEHHOCTH OPTaHU3Ma; IIOTEPH AJIEKTPOIUTOB MIPU MOTOBBIICICHIH; HATWYHS 3a00JI€BaHUI ceplledHO-COCYTUCTON
CHCTEMBI; MpuéMa HEKOTOPBIX JIEKapCTB (HAmpUMEpP — MOYETOHHBIX, AHTHXOJWHEPIHYECKUX, M HECTEPOMIHBIX
MIPOTHBOBOCTIAIMTENIFHBIX TIPEMapaToB); HAJIWYUE aJIKOTOJIBHOW 3aBUCHUMOCTH. HekoTopble TPOAYKTHI THTAHWS,
colieprKaliye KBEPIIETHUH (Kamepchl, KPacHBIA JIyK), MOTYT IOMOJHUTEIHHO YBEIHUYUTH MPOHHUIAEMOCTH JKETYIOYHO-
KUIIEYHOTO TPaKTa MPH Neperpese, H ycyryouTs nocueacTBus runeprepmud [ Kuennen et al. 2011; Zuhl et al. 2014].

4.1.5 AKKnumaTusaumsa K HarpeBsaroweMy MUKPOKIUMary.

Korzaa (He nmpuBBIKIINE K, WJIM OTBBIKIIME OT HArPEBAIOIIEr0 MUKPOKIMMaTa) padodre NOABEPTalOTCs TEIIOBOMY
BO3/ICHCTBHIO, TO OOBIYHO 3TO BBI3BIBACT MOSBICHUE AUCKOM(OpTa U (3aMETHBIX) CUMITOMOB TEIUIOBOTO YTOMJICHHMS:
MOBBIIIICHUE TEMIIEpaTyphl LIEHTpa TeNa, YacTOTHI CEePIEYHBIX COKpAIICHH, TOJIOBHAs 0OJIb WIIM TOIIHOTA, U APYTHE
[Leithead and Lind 1964; WHO 1969; Kerslake 1972 (p. 316); Wyndham 1973; Knochel 1974; Hancock 1982; Spaul and
Greenleaf 1984; DOD 2003]. Ilpr mOBTOpSIOMHKXCS BO3ACHCTBUSAX HArpeBalOIer0 MHKPOKIMMAaTa WX OpPTaHW3M
IpUCTIOCcalIMBaeTCsA K TAKOMY IIE€perpeBy: yBeIMUUBAeTCs d(PPEKTUBHOCTh IOTOBBIICICHUS (OHO HAYMHAETCSA paHbLIE,
BBIJICJICHHE 1OTa OOJIbIIIE, & COJACPIKAHUE AJICKTPOJIUTOB B IOTE HIDKE), IPOUCXOIUT cTabuau3alus (KpoBO-)oOpaieHHs.
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%B8%D0%BE%D1%82%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD#%D0%90%D0%BD%D0%B3%D0%B8%D0%BE%D1%82%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD_II
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B4%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B4%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B4%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B5%D1%80%D1%86%D0%B5%D1%82%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D1%8B

[ToaToMy ToOCIIE €XKETHEBHOTO TEIJIOBOTO BO3JCUCTBHsI B TeueHHWE 7-14 MHEW, B MOCTOSHHBIX BHEIIHUX YCIIOBHUSX,
OOJNBUIMHCTBO COTPYJHUKOB HAYMHAET BBIMOJHATH pabOTy MPH TOpa3 o MEHBIINX TeMIIepaType LEHTpa Tela U 4acToTe
CEpJICYHBIX COKpPAICHWA, W TPH OONbIIEM MOTOBBIICICHUN (TO €CTh, MPOMCXOIUT CHIDKEHHE TEIUIOBOTO CTpecca,
Harpy3Kd Ha TEPMOPETYJSLUI0 OpraHW3Ma); a OINWCAaHHBIE BHIIIE TIEPBOHAYAIBHBIE HETAaTHBHBIE CHMIITOMBI HE
nosBistiores [Moseley 1994; Armstrong and Stoppani 2002; DOD 2003; Navy Environmental Health Center 2007; Casa
et al. 2009; ACGIH 2014]. B teuenne nepnona ajanTaliy MPOUCXOAUT yBeIU4YeHHEe 00béMa Tuta3Mel. [loaTomy, maxke
TIPH CTYIIEHUH KPOBHU U3-32 TEIUIOBOTO BO3JIEHCTBHS, 00BEM IJIa3MBbl K KOHITY CMEHBI y aKKIMMAaTH3UPOBAHHBIX PaboUunX
MOXeT OBITh PaBEeH WJIH Aaxke OOJIbIIe, YeM B IIEPBHIH JeHb, KOTa IPOU30LLIO BO3ACHCTBYE.

AKKITUMaTH3alMsg K HarpeBamolleMy MHKPOKIMMATy — 93TO HpuMep (HU3HOIOTHUECKON — aJanTaluu
(mpuctiocoOeHnss K M3MEHHBIIUMCSI BHEIIHUM YCIIOBHSIM), HATJSAHO TIOKAa3aHHBIN Kak B JIA0OPaTOPHBIX, TaK U B
MIPOU3BOACTBEHHBIX ycimoBusax [Lind and Bass 1963; WHO 1969]. Ho ycrenmHas akkiTiMaTH3alKsI HE TapaHTHPYET, YTO
COTPYAHHUK CMOKET paboTaTh MpH MeperpeBe, MpeBblmaiomeM yctanosineHnble 1Y, a (g wactu pabouymx) u npu
neperpese, He npesbimatonieM 3tux [11Y (Prescriptive Zone, ULPZ) [Lind 1977].

[lomHoOLEHHAs aKKIUMAaTH3alKs K HarpeBarolleMy MHKPOKIMMATY MPOWCXOTUT MPU OTHOCHTEIHHO KOPOTKHX
©XKCITHEBHBIX BO3JIEHCTBUAX. HeT HeoOXOAMMOCTH TMOABEpPraThCS BO3NEHCTBHIO TIieperpeBa Bce 24 daca. Takume
Ype3MepHbIe BO3/IEHCTBUS MOTYT, HA CAMOM JIeJie, OKa3aThCsl BpeAHbIMH. He akkiInMaTH3HpoBaHHOMY pabouemy TpyIHO
BEIJIEP)KATh WX, TaK KakK TpeOyeTcs KOMIIEHCHPOBATH OOJBIIYIO MOTEPI0 BOIBI HM3-3a MOTOBBLAETCHHUA. MUHHMaIbHAS
JUTUTENBHOCTh BO3JIEHCTBHSL, IPU KOTOPOM MPOUCXOANUT aKKJIMMATH3AIMs, COCTAaBISIET HE MEHee 2 yaca B JIeHb; U 9TH JIBa
gaca MOXHO paslenuTh Ha dacty 1o 1 gacy [DOD 2003]. B TeyeHune akkIuMaTH3alUU, MOJIE3HO JaBaTh COTPYIHHUKAM
BO3MOKHOCTh OTJOXHYTh OT TEIUIOBOTO BO3JEHCTBHS, M M30aBUTHCS OT HAKOMMBIIETOCS B OpPraHU3ME TeIuia, 3a CUET
OT/IbIXa B YCJIOBUSX HOPMANBHOHN TeMIiepaTyphl (IOMEMICHHS C KOHIUIIMOHEPOM, B T€HH W T.II.), OCOOEHHO €CId MM
TPYAHO OTABIXAaTh B YCJIOBHAX MOBBIIIEHHON Temmeparypsl (TemioBoro usmydeHus) [Kerslake 1972 (p. 316)]. Crenenp
AKKJIMMAaTH3alud 3aBUCUT OT (HU3MYECKOH MOATOTOBKM padodero, W TemIoBOW Harpy3ku Ha Hero [DOD 2003].
CoTpyAHUK, BBIIONHSIOMNN JETKyl0 padoTy B TOMEUIEHWH, B YCIOBHSIX HarpeBaloller0 MHKPOKINMAaTra, He
«TIPHUCTIOCOOUTCA» K TEPErpeBy B TAKOH K€ CTENEHH, KaK BBIMONHSIOMMNA TOKENMyo (usmueckyro paboTy (B TOM ke
MOMEILIEHHUH ), WIN BBIMOTHSIIOMUA Ty e paboTy Mo OTKPBHITHIM HEOOM, NMPH BO3ACHCTBHM COJMHEUHBIX Jyuei. Ecmu y
paboyero MOBHILICHHOE 3HAYEHNE MAKCUMAaJIbHO BO3MOYKHOT'O MOTPEOIEHUs KHCIOPOAa, 3TO IPUBOINUT K YIYUIICHUIO €T0
MPUCTIOCOONISIEMOCTH K TIepEerpeBy, TaK KaK BBIIOJIHEHHE paboThl TNPHUBOAMT K YBEJIWYCHUIO BHYTPEHHETO
teroobpazoBanus. [lpu paboTe B yCIOBUSX HarpeBarollero MHUKpPOKIMMATa, y JIIOJed ¢ Xopouied (u3ndeckon
MOJITOTOBKOW - PEKe pPa3BHBAIOTCA 3a00JICBaHMS, BBI3BAHHBIE IEPETPEBOM, W PEXe CIYYarOTCS HECUACTHBIE CIydau
[Tipton et al. 2008].

HenocrtarouHoe Bo3MelleHHE IMOTeph BOABI (P TOTOBBIAENEHUHM) 3aMeUISeT WM Jaxe MpensITCTBYeT
OMMCAHHOW BbIIE (PU3MONOTHMYECKON aJanTalnuy, HMPUCIIOCOOJICHUIO OpraHu3Ma K IeperpeBy. BaskHO ocosHaTh, yTO
aKKIIMMaTH3alisl YBEIMYUBACT BBIJCIEHHE IM0Ta — MOSTOMY pabounM HyXHO Oombme Bomel [DOD 2003; Navy
Environmental Health Center 2007]. HecMoTps Ha TO, YTO aKKIMMAaTH3AINA JOCTATOYHO XOPOIIO COXPAHIETCS B TCUCHUE
HECKONBKUX [JHEW, KOorga OTCYTCTBYET TEIJIOBOE BO3JAEHCTBHME, OpPraHM3M B OCHOBHOM «3a0BIBa€T» O CBOEM
MPUCTIOCOOJICHUN K MEperpeBy NpHu NepephiBe B TEINIOBOM BO3JCHCTBUH B TeueHue Henenu u Ooree. (B atom ciyuae)
aKKJIMMATH3aIHsI MOXKET OBITh BOCCTAHOBJICHA 3a 2-3 JHs TOCJIEe BO3BpAICHNs HAa pabOTy B HArpeBaIOIIM MUKPOKIAMAT
[Lind and Bass 1963; Wyndham 1973]. AkkiuMaru3aius Jydille COXpaHIETCA y TeX padodux, KOTOPhIE HMEIOT
xopomyto (pusndeckyro nmoarorosky [Pandolf et al. 1977].

[lpu akxnmuMaTu3amuy, oOIee MMOTOBBIIETICHHE BO3PAcTaeT, a Hayallo BBIJCIEHHS I0Ta MHPOHUCXOTUT IPU
MeHbIIel Temmepatype neHTpa tena [DOD 2003]. M3-3a 6osee 3pPeKTUBHON TEPMOPETYJISIUK TOCIe aKKJIMMAaTH3aIUN
(TIOBBILLICHUSI CTETIEHU TEIIOOTAuM 3a CYET MCHApEeHHs MoTa), CHIKaeTcs (Tpebyemas) MpOM3BOAUTENBHOCTD Cepla,
KPOBEHAITOJTHEHHE TTOIKOXHBIX COCY/IOB, U TEILIONEPEHOC 3a CUET ABMKEHUS KpoBU. [Ipn akkmnMaTH3aIiy, TOBBIIIAETCS
CcTaOMIBHOCTH (PaboTHI) CEpACTHO-COCYAUCTON CHCTEMBI — CHIKAETCS YacTOTa CEPACYHBIX COKpAIIEHUH, YBEITHINBACTCS
00BEM KpOBH, MpOKaunBaeMoii 32 01HO cokpaienue [DOD 2003]. IIpu BbINONIHEHUN pa0OThI B YCIOBHUIX HATPEBAIOIIETO
MHUKpPOKJINMAaTa, TIOBBILICHUE YPOBHS alibJ0CTEPOHA MPEMATCTBYET (OOMBILOI) TIOTEpe HATPUS U Yepe3 MOYKHU, U BMECTE C
MOTOM; a yBEJIHUYEHHE ypPOBHS aHTHAWypeTmdeckoro ropmoHa ADH mpemoTBpammaer poct moTepb BOIBI Yepe3 IMOYKH.
YBenuueHne KOHIEHTPAIMH albJIOCTEpOHA CHIKAET KOHIICHTPAIWI0 HATPUS B TOTE, U OTPAHHYMBAET €T0 MOTEPI0, U
MOTEPIO )KUAKOCTH U3 TIJIa3MBbl BO BPEMSI BBITIOIHEHHS paboOTHl B HarpeBaroneM Mukpoknumare [ Taylor et al. 2008].

W3 HammcaHHOTO BBINIE BUAHO, YTO HEOXKWIAHHBIE TOTOJHBbIE W3MEHEHUS, W HEOKUIAHHOE IOBBIIICHUE
TeMmepaTypsl Ha pabodeM MecTe, MOXKET OKa3aThCs CIIMIIKOM OONBIIMM — JaXKe Ui aKKIMMAaTH3UPOBAaHHBIX (K
MEHBIIEMY TEIUIOBOMY BO3JIeiicTBHIO) pabounx. B 3THX cinydasx oOycIOBICHHBIE TEpEerpeBOM 3a00JIeBaHUsi MOTYT
pa3BUBAThHCS JaXe Y HUX. AKKIMMAaTH3alus K paboTe B yCIOBHSIX MOBBINICHHBIX TEMIIEPATyp W OONBIION BIAKHOCTH -
«TIpUCTIOCAOIIUBAET» OPTaHMU3M U K YCIOBHUSM CYXOr'0 HArpeBaIOMIeT0 MUKPOKINMaTa, # Ha000poT. (CTeneHp afanTamnnm)
onpexensieTca obuieil teroBoit Harpyskoit [DOD 2003]. Ha Bcex pabounx Mecrax, IJie COTPYAHHUKH IOJBEPTaroTCs
Ype3MEpHOMY TEIUIOBOMY BO3JCHCTBHIO, JOJDKEH pa3pabaThiBaTbC H  BBINOJHATHCS IUIAH — aKKIMMaTH3aLlWH.
[IpoBenérHoe HemaBHO WCCIEAOBAaHUE IIOKA3aj0, YTO BO3JCHCTBHE HArpeBalolIeT0 MHUKPOKIMMAaTa IMPHBEIO K
3aboneBanmsaM win cMeptr 20 paboumx [Arbury et al. 2014]. 1 B OONBIMMHCTBE W3 3THX CIIy9acB paboTojaTeNd HE
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pa3pabaThIBaIM ¥ HE BBITOJHSIA MPOTPAMMBI 3aIIUTHI pabOYNX OT BO3ACHCTBUS HArPEBAIOIIET0 MUKPOKINMATA; WIIH JKe
y TporpaMM HMEJIUCh CYIIECTBEHHBbIC HENOCTaTKU. He BBHIMONHEHHWE aKKIMMAaTH3alUd COTPYJHHKOB — Hamboiee
pacipocTpaHEHHbIM HEIOCTATOK IPOTpaMM, U OH HanOoJiee IBHO B3aUMOCBSI3aH CO CIIy4asiMU CMEPTH JIOJCH.

B Tabnuie 4-1 npuBoANTCS KpaTkas CUCTEMaTU3UPOBaHHAS HHPOPMAIUS 00 aKKJIMMAaTH3AINH.

Tabmuna 4-1. AkknuMaTH3anus pabouux K HarpeBaroleMy MHKPOKIMMATY

IIpeamer o0cy:kneHust JonoanuTtenbHasa uHpopmanusa
- BoszelicTBre HarpeBaromero MHUKpOKJIMMAara OBICTPO MPHUBOAUT K TOSBICHUIO (3aMETHBIX)
[Ipobaemsr npu CHUMIITOMOB TETIJIOBOT'O CTpecca,;
OTCYTCTBHHU - TpyznHee BO3MECTUTD BCIO MOTEPIO BOABI IIPU ITOTOBBIAEICHNY;
aKKJIMMaTH3alMM |- YXYJIIeHHe BO3MENIEHUs BOJBI, B3aMEH IIOTEPSHHOM OpraHu3MOM, 3aMeIsieT WU

NOPCIATCTBYCT aKKIIMMAaTU3aIUuH,

- ToroBbienenue mnpoucxoaut Oonee APPEKTUBHO (HAUMHACTCS paHbIIE, NPH MEHbBIICH
TeMIepaType LEeHTpa Tena; BbLIeseTcd OoJbllle MOTa; CHIDKAETCS IMOTeps JJIEKTPOJHUTa C
IIOTOM);

[TonoxurenbHOE
e — - Crabunmsupyercsi KpoBOOOpaIeHne;
- (Ta xe) paboTa BBIOJHICTCS MPH MEHBIICH TeMIlepaType IeHTpa Teljla, ¥ MEHBIICH JacToTe
AKKJIMMaTH3aI[HH

CEPJICUHBIX COKPALLECHHUI;
- Ilpm TOM »xe TemmepaType LEHTpa Tela BO3pacTaeT IOTOK KPOBH 4Yepe3 IOJKOKHBIC
KPOBEHOCHBIE COCYIBI;

- IloctenenHoe yBenWYeHHWE MIUTENHHOCTH BO3JCHUCTBUS HATPEBAIOIIETO MHUKPOKIMMATAa, B
TeueHue 7-14 nHel;

- B mepBrIif A€Hb, ATUTEIHHOCTH TEILIOBOTO BO3JIEHCTBUS HA HOBBIX COTPYIHHKOB HE JOJDKHA
npeBbimarh 20% OT 00BIMHON MPOAOIKUTENEHOCTH PabOTHl B HAIPEBAIOIEM MUKPOKIMMATE; a
YBENIMYCHUE JUINTEIIbHOCTH BO3ACWCTBUS HE [OIDKHO TpeBbImaTh (Takue xe) 20% o
IInman akKIMMAaTH3AWH (OTHOMICHHUIO K IPEIBIAYIIEMY JTHIO;

- Ecniu pabounii mMeeT OMBIT BBHIMTOJHEHHS TAKOH PabOThI, TO B 1 JIEHb JUTUTEILHOCTh HE J0JKHA
npeBsImath 50% 0T 0OIIECMEHHOM JUIUTENBHOCTH TEIUIOBOIO BO37eHCTBUS; B 2 neHb 60%; B 3
nenb 80% u 100% B 4 neus;

- IIpu moxoii hu3mdecKol MOATOTOBKE MPOJAODKUTEIFHOCTh aKKIMMATH3AIIMH MOKET OBITh Ha
50% Gosblie, 4eM IpH XOpoILeH;

CrereHb - (IToBwImaeTcst) MO OTHOIICHUIO K HWCXOIHBIM YPOBHSAM (DHU3WYECKOH IMOATOTOBKHA WM TIOTHOM
aKKIIMMAaTH3allMd  |TSIUIOBOW HArpy3KH;

- MoxeT COXpaHAThCS HECKOJBKO JAHEH MOAPS/] MPH OTCYTCTBHH TEIJIOBOTO BO3/ICHCTBUS;

- Ilpu orcyTcTBHMM TEIUIOBOTO BO3ICHCTBUS B TEUCHUE Henenu U Oojee (OTIYyCK M T.I.) B

3HAYUTENFHON CTETIEHU YTPauUBAIOTCsl MPHOOPETEHHBIE MPUCTIOCOOUTENILHBIE «IPUBBIYKHIY, UTO

3aMETHO TOBBIIIAET PUCK CHIIBHOTO 00€3BOKHMBaHUS, 32a00JIeBaHUS WITH (TEIUIOBOTO) YTOMIICHHUS;
CoxpaHeHne - BoccranaBnmuBaercs 3a 2-3 1 mociie BO3BPAIICHUS HA «TOPSIEe» MECTO PaOOTHI;

akknmumaTuzaimu |- [Ipu xoporeit Gpusnueckoii moAroTOBKE JIydIlle COXPAHICTCS;

- Ce30HHBIC U3MEHEHUS MTOTOBI MOTYT CO3/1aTh MMPOOJIEMEI,

- AKKHI/IMaTI/ISaHI/IH K BJIQ)KHOMY Harpe€BaromeMy MHUKPOKIIMMATY IMOMOTacT MEPEHOCUT U CyXOfI

HarpeBarofii MUKPOKINMAT, U Ha000POT;

- KonguumnonupoBanue Bo3ayxa He BIHSET Ha aKKIIMMATH3AIHIO.

Hcrounuxn: [Moseley 1994; Armstrong and Stoppani 2002; DOD 2003; Casa et al. 2009; ACGIH 2014; OSHA-NIOSH 2011].

4.1.6 [ipyruve chakTopbl, BNMAKOLWMNE HA PUCK YXYALIEHUA 300POBbs Paboyunx.

B ycnoBusx HarpeBaromero MHKpPOKIMMATa, PHCK YXYALICHUS 3I0POBbs pabOYMX MOXKET BO3PACTH O]
BIIMSTHAEM Da3HBIX JAPYTUX OOCTOSATENbCTB. YacTh M3 HUX BHEIIHHE (HAIpUMep — BO3/CHCTBHE COJNHEYHBIX Jy4eH,
BBICOKHE TeMIIepaTypa ¥ BIaXHOCTb). KonnuecTBo Temna, mocTynaromee B OpraHiu3M U3BHE 33 CUET U3ITy4YEHHs, MOTYT
YBEJIMUUTh MEeYkH U Tonku. [Ipm pabore B NOMEIICHUSX, HEHCHPABHOCTh MM OTCYTCTBHE BEHTWIILUH U
KOH/JWIIMOHUPOBAHUS MOXET 3HauuTelnbHO yBenmuuTh puck [Chen et al. 2003]. Vmeror OoibplIoe 3HAYEHHE H
WH/IMBH/yaJbHbIE 0COOCHHOCTH OpraHu3Ma pabodero (B IIE€IOM), U €ro KOHKPETHbIE, TEKYIIHE COCTOSHHE 310POBbS U
¢uznueckast Gpopma (B TO BpeMsi, KOTJ[a OH IOJBEPracTCs TEIIIOBOMY BO3/ACHCTBUIO). DaKTOPBI, BIUAIOMINE HA PUCK UL
30pOBbS IIPH TIeperpeBe, MoKa3aHsl Ha Gur. 4-1.

4.1.6.1 Bausinue Bo3pacra.
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C BO3pacToM, TIOTOBBIJENSIONINE JKelle3bl CTAHOBATCA Ooyiee «MEMIUTENbHBIMU», W 3TO yXyHAIIaeT
TEPMOPETYJISAIHI0 TOXMIOro opranusma [Taylor et al. 2008]. [Tpu TeruioBoM BO3JEHCTBHM, C BO3PACTOM YMCHBIIACTCS
KpOBOOOpallleHHe B TMOJKOXHBIX KPOBEHOCHBIX cocynax. IlpmumHa 5TOro He YCTaHOBIEHAa, HO YyMEHBILEHHE
KpPOBOOOpaIlleHHsT TI0[pa3yMeBacT YXYALICHHE TEPMOPETYJSIUK  (BO3MOXKHO, U3-3a CHIKeHUs d3(dexkTHBHOCTH
cUMIaTUYecKor (aBTOHOMHO#) HepBHOU cuctembr) [Hellon and Lind 1958; Lind 1977; Drinkwater and Horvath 1979].
Bbeuto ycTaHOBIIEHO, YTO Y JKEHINWH, TIPY BBITIONHEHUH CPENHEH U TOKENON paboThl, ¢ BO3PACTOM TeMIIEpaTypa KOXKH
BO3pacTaeT — a IMpH BBIMIOJHEHWH JETKOH paboThl 3TO Bo3pacTHoe m3MeHeHHe orcyrcTByeT [Hellon and Lind 1958;
Drinkwater and Horvath 1979]. [Ipu BemodaHeHUH pa0OTHl MAXTEpamMH Ha Pa3HBIX PabOYMX MeCTax (JABe TPYIIIIHI,
cpenuuii Bo3pact 27 u 47 net), npu kombopTadenbHON TeMIepaType WIM MPH OXJIKIAFOINEM MHUKPOKJIMMATE, KOTIa
pabota Obuta J€rKoil, a TemuoBoe Bo3zeiicTBue ObLI0 okono I1J[Ya, pasnuume B peakuusx MexIy rpynmnamu ObLTO
HEOONBIUM. A TIpH yBETWYEHWH TEIUIOBOTO BO3ACWUCTBUS y Ooliee MOKMIBIX PabOYMX HArpy3Ka Ha TEPMOPETYIISIHIO
ObuTa OoJIbIIE;, TaKkKe y ATHX pabouyux ObLla MeHbINAs CIOCOOHOCTh MOTPeONATh Kucinopon (lower aerobic work
capacities) [Lind et al. 1970]. Ananu3 uHpOpPMAIMK O pacHpeCiCHUH CIydaeB TEIUIOBOTO yjaapa B TEUCHHE 5 IIET y
F0KHOA()PUKAHCKUX MIaXTEPOB, IOOBIBAIOIIMX 30JI0TO (B MIyOOKMX IaxTax), MOKa3ald, 4YTO C BO3PACTOM dYacToTa
TEIUIOBBIX yaapoB BospactaeT Strydom [1971]. Ha maxtépo crapme 40 ner mpuxommioch 25% ciydaeB ¢ He
CMEpTEIbHBIM UCX0I0M,  50% citydaeB co CMEpTENIbHBIM UCXOJ0M - XOTSI OHH cOocTaBisuM Juib 10% oT Bcex pabounx.
[Tpu Bo3pacte Gonee 40 net, gacrora cmydaeB Ha 100 000 pabounx Opwia B 10 u Gonee pas BhIIIE, YeM MPH BO3PACTE IO
25 ner. Ilpu mpoBeaeHWHM BCEX BBIMICYIIOMSHYTHIX JKCIIEPUMEHTANBHBIX M SMUIEMHOJIOTUYECKUX HCCIIeIOBaHUH,
paboune mpouun MeaoOcienoBaHHe, W OBUTM MpHU3HAHBI 370poBEIMH. C BO3PacTOM YBEIUYMBACTCS XPOHHYECKAs
TUTNIOTHIpATaus (0Oe3600cusane opeanusma), i 3T0 MOXKET OBITh, CTAHOBHUTCSI PUYWHONW HAOJIF01aeMOM TTOBBITIIEHHOM
YaCTOTHl TEIUIOBBIX YJApOB y TMOXHIBIX MAaxTépoB. [IprumHON THIOTHApaTaliyi y TOXWIBIX JIOAEH MOXET OBITh
YMEHBIICHHE YYBCTBA JKaXIbl, YTO (BMECTE C IPYrMMH NPUYMHAMHU) NPUBOJAUT K HE ONTUMAIBLHOMY OOBEMY TUIA3MBI.
VYMeHblieHHe 00bEMa minasMmbl (M, BEpOSATHO, (YMeHbLIEHHE) oOmiero o0bEMa JKMAKOCTH B OpraHmsme, npu eé
©CTECTBEHHOM TIEpEMEIICHUH), MOXKET YXYIIIHUTh TepMmoperyismuio [McArdle et al. 2010a]. Jlpyroe wucciegoBaHue
MOKa3aJ0, YTO BO3PACTHBIE YXY/IIEHUS pabOTHl TEPMOPETYISIUN OpPraHM3Ma HE TPOSBIAIOT ceOs, €ClIM COTPYIHHK
BBINOJTHAET 3a7anue He 6onee 15 munyT. [loaTOMY BBINTOSTHEHHE PAaOOTHI MOKUIBIMU COTPYJHUKAMHU B TEUEHUE KOPOTKHX
MHTEPBAJIOB BPEMEHUM MOXKET CHHU3UTh PHCK OO0E3BOKMBAaHUS U HaNpsDKEHHE (U3HOJIOTHYECKUX MEXaHHU3MOB
tepmoperyssiiun [ Wright et al. 2014].

Bonblue
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MepeHecéHHble W BRAXHOCTH Boapeicr-
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o NcTouHmnkn
nomno“ Tennoeoro
BO3pacT N3nyyeHus
B 30aHUAX
OTcyTcTBME Mano-
aKKnMMa- g::::_:::: NOABWKHbINA
TU3auumm BO3,
"TennosBbix" R
3aboneBaHnin
O6e3-
bepemen- BOXMWBaHue
HOCTb opraHmama
npném BHyTpeHHee
HEeKOTOpPbIX BbleNeHe Tenna
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Figure 4-1. Examples of heat-related illness risk factors
@ur. 4-1. Hekotopsie (hakTOphI, BIUSIONIME HA PUCK JIJIS 3A0POBbS IIPU BO3ACHCTBUN HATPEBAOIIETO MUKPOKIMMATA
[Noxunbie nroau OoJjiee YyBCTBUTEIHLHO PEArHPYIOT HA MEPErpeB, U CPEAy TEX, KTO CTPaJaeT OT 3a00JICBaHUM,
BBI3BAaHHBIX BO3ICHCTBHEM IEeperpeBa, JIoAM crapiie 60 JeT COCTaBAIOT 3HaUYMTeIbHYyI0 Aoio [Kenny et al. 2010].

(IToBbIIeHHAsT) YyBCTBUTENBHOCTh MOXHJIOTO OpraHM3Ma K BO3ACHCTBHIO HArpeBalOIIEr0 MHKPOKIMMATa MOXKET
OOBSICHATHCS MHOKECTBOM pa3HBIX (PAKTOPOB — yMEHBIIEHHEM MOTOBBIIEICHUS, CHIDKEHHEM IOTOKa KPOBH uepe3
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MTOIKO’KHEIE KPOBEHOCHEIE COCYBI, (BO3PACTHBIMU) M3MEHECHUSMH B CEPJICTHO-COCYIUCTON CHCTEME, OOIITUM CHUKCHHEM
¢u3MUECKON MOATOTOBKM W cocTosiHUsI 370poBbsi [Kenney et al. 1990; Minson et al. 1998; Inoue et al. 1999].
YMeHbIIeHHE TOTOBBIACICHUS] MOXKET OBITh BBI3BAHO CHIDKCHHEM IOTOOOPA30BaHUs, a HE YMEHBLICHUEM YHCIIa TOTOBBIX
xkeme3 [Inbar et al. 2004]. IlosTomy mpollecc aKKIMMATH3AIMM Yy TOXWIBIX JIIOACH 3aHUMAaeT OOJIbIIE BPEMEHHU
[Armstrong and Kenney 1993; Inoue et al. 1999].

4.1.6.2 I1oa.

XoTsi B HACTOsIIIeE BpPEMsl HCCIICJOBAHBI HE BCE AacCHEKThl BO3JEHCTBUS HArpeBaiollero MUKpOKIMMaTa Ha
JKEHIIUH, X CHOCOOHOCTH aJdaNTHPOBAThCA K HEMY H3ydaiach. Y JKEHIIMH CPEIHEr0 pOCTa M MAacChl, adpoOHas
CIIOCOOHOCTH (CIIOCOOHOCTH OpraHu3Ma MOTPEOIATh KHUCIOPOA, aerobic capacity) MEHbIIE, YeM Y COOTBETCTBYIOIIETO
CPeAHEro MYy>X4YHHBL [IpW BBHIMONHEHUH pabOThHI, SKBUBAJICHTHOW 1O OTHOCHTEILHOMY MOTPEOJICHHIO KUciopoaa (Kak
JIOJIU  OT MAaKCHUMAJIBHOTO TMOTpPEOJICHUs), peakius/paboToCOCOOHOCTh Yy JKCHIIMH HE OTJIUYAeTCS, WM JIMIIb
HE3HAYHTENBHO OTJIMYaeTcsa OT Takoi y MmyxunH [ Drinkwater et al. 1976; Avellini et al. 1980a; Avellini et al. 1980b; Frye
and Kamon 1981].

B wuccnenoBanun [Meyer et al. 1992] u3yyanu moTepro 3JEKTPOIMTA C MOTOM TPH BBINOJHEHHUH PabOTHI B
YCIIOBHUSX HarpeBarouiero MUKpokinmara. Okas3anock, YTo KoHUeHTpauus HoHOB Na+ u Cl- B moTe y My»X4YHH BBIILE, YeM
y KEHIIHH. DTO UCCIeIOBaHUEe HE CMOTIIO OTBETHTH Ha BOMPOC — B U€M MpPUYHHA pa3nuyus. Bo3MOXHO, 3TO CBS3aHO C
pa3HoOl HHTCHCUBHOCTBIO TIOTOBBIICIICHUS, ¥ BIMSIHAEM OTJIMYUI B TOPMOHAX.

[IpoBenéHHOE HEAABHO HMCCIIEAOBAHUE WM3YdYaslo, BIMSET JIM IOJ HA CYMMAapHOE IOTOBBIIEICHHUE CO BCEro Teja
(mmepsiiock cynomerpoM (whole-body sudometer) — yCTpOMCTBO JUIS OTIPENIENEHUs] CYMMapHOTO BBIJIEIICHHUS 1TOTa BCEM
TEJIOM) TIPH BBITIOJIHEHNH 3a/IaHHS B YCIOBHSIX HarpeBaromero Mukpokinumara [ Gagnon and Kenny 2011]: oka3anock, 4To
NpU BBIMOJHEHUU Pa0OTHl B TAKUX YCIOBHSAX Y JKCHIIMH BBIICNACTCS MEHBIIE IM0Ta, ¥ 3TO MPHUBOAUT K OONbIIEMY
NOBBIIICHUIO TEeMIeEpaTypbl Tenma. VccienoBarenu NPHIUIM K BBIBOXY, YTO MOJNYYCHHBI MMH PE3yJIbTaT HENb3s
OOBSACHUTD OTIMYHMAMH (PU3NYECKHUX TTOKa3aTeNell yJacTHWKOB, TaK KaK II0 Macce Teja M IUIONIaJH IMOBEPXHOCTH Telsa
YYacTBOBABILIME B UCCIIEIOBAHUH MY>KYHMHBI M KCHIIMHBI COOTBETCTBOBAIIU JIPYT APYTY.

ITo manueM Nunneley [1978], mMeHCTpyanbHBIA LUKI clab0 BIHMSET Ha TEPMOPETYISIUUIO y XeHmuH. [Ipu
BO3JICHCTBUM HArpeBaIOIIero MHKPOKJIMMATa Ha JKEHIIUH, OEpPEeMEHHOCTH BIMACT HA TEPMOPETYIALMIO - IO Mepe
Pa3BUTHSI TIIOJIA CITOCOOHOCTH K TepMoperysinuu cHrkaercs [Navy Environmental Health Center 2007]. bepeMeHHOCTE
cama 1o ce0e MOBBIIACT TEMIEpaTypy Tesla, U 3TO yCKOPSET IMEperpeB OpraHu3Ma IMpH BO3JCHCTBUM HArpeBalOLIETO
MHUKpoximMara. [Inon yBenmumBaer Maccy Tena, M SBISIETCS MCTOYHHMKOM TeIuloBblAeieHus. [lockoibKy opranusm
OepeMeHHOH KEHIMHBI JIOJDKEH Takke o0eclieurBaTh IUIOJI BCEM HEOOXOIUMBIM, e TpeOyercsi OOJbIe KHIKOCTH W
SHEpruM i oxyaxjaeHus meHtpa tena. [lo mamneiM [Tillett 2011], meperpeB opraHu3Ma Ha pPaHHHUX CpPOKax
OEpeMEHHOCTH YBEIIMYMBAET PHCK HapyLIEHHS HOPMAJIBHOTO pa3BUTHA Iulona (TeparoreHHoe neictsue). Ho
NPOBOJIMBIIIMECS paHee MCCIIeIOBAaHMS TIOKa3alH, YTO TeMIlepaTypa IeHTpa Tela y OepeMEHHBIX JKSHIINH, BBITOTHIBIINX
cyOMakcHMallbHY0 (DU3MYecKyro paboTy (HampuMep - Ha BeloTpeHaxEépe), Mocjie pOJOB CHIDKAIACh HE3HAYUTEIBHO
[Lindgvist et al. 2003]. DTOT pe3yJabTaT COrIaCyeTCs C PE3yJIbTATOM 00JI€e PAHHETrO MCCICIOBaHMsI, KOTOPOE MOKAa3alo,
YTO P TEeperpese u3-3a GU3MIECKON Harpy3KH BO BPEMs IEPBBIX TPEX MecAIeB OEPEMEHHOCTH, IIPOMCXOIUT CHIDKCHHE
TEIUIOBOM HArpy3kd Ha SMOpPHOH WM IUIOJ H3-3a (DU3MOJIOTHYECKOW aJanTaliyd OpraHW3Ma MaTepH BO BpeMs
oepemennoctu [Clapp 1991]. Ymepennoe temnoBoe Bozaeicteue (21,1°C 70°F B Teuenne 20 MHHYT) HE TPUBOIHUT K
PEryJSIpHBIM HETIPOU3BOJILHBIM COKPAIICHUSIM MBIIII] MaTKU (CXBaTKaM), 1 HE OKa3bIBa€T HETaTHBHOTO BIHMAHUS Ha MJIOA
Ha TMO3THUX cpokax 6epemenHocTH [ Vaha-Eskeli and Erkkola 1991].

4.1.6.3 N30bITOYHBII BeC.

XopoIIo U3BECTHO, YTO O’KHPEHHE MOBBIIIACT PUCK Pa3BUTHUS 3a00JIeBaHU TP MeperpeBe opranu3Ma [ Leithead
and Lind 1964]. Y mroneli ¢ n30BITOYHBIM BECOM Pa3BUTHE 3a00JICBaHU, BRI3BAHHBIX TIEPErPEBOM, TPOUCXOIHUT B 3,5 pas
yaiie, 4eM y JitoJieii ¢ HopMasibHbIM BecoM Tena [ Henschel 1967; Chung and Pin 1996; Kenny et al. 2010]. M3-3a Hanuuus
JKUpa OpraHu3M [OJDKEH TepeMelaTh IOMONHUTENBHBI BeC, a 3TO TpeOyeT MOMOIHHUTENhHBIX 3aTpaT SHEPTHH TpU
BEITIOJTHEHUH OJHOM W TOM e paboThl; W TpeOyeT Oonbliero morpedaeHus KUciopoaa (Kak M0 OT MaKCHMAIIBHOTO
notpednerus VO,max) 1o OTHOIICHUIO K 00IeMy Becy Telia. A mpu mepecuéTe 3TOr0 OTHOCHTEIBHOTO MOTPEOICHHUS
KHCJIOpPOJia Ha Maccy Tella 0€3 OTJIOKEHUH JKHpa OKa3bIBACTCS, YTO Y JIFOJICH C M30BITOYHON U ¢ HOPMAJIBHOM Maccoii Tena
O0HO oaMHaKOBO [ Vroman et al. 1983]. Ha Temmoperymsaiuio BIUsSET U TO, UYTO Y JIOJeH ¢ N30BITOYHBIM BECOM OTHOIIICHUE
TJIOMIAAN Tella K ero Macce (M2/KT) MEHBIIE, YeM Y XYAOIIaBhIX JIFOJIEH - a 3TO yXyAIIaeT TEIUI00TBOI. BepositHo, Ooee
BaXXHO TO, YTO Y IOJeH ¢ W30BITOYHBIM BeCcOM 4daile ObiBaeT Xyamias (u3nyeckas TIOATOTOBKA, MEHBIIIAs
paboTOCIOCOOHOCTh, W XyXe pPabOTOCIOCOOHOCTh M aJalTHPYEMOCTh CEepPJCYHO-COCYAMCTON CUCTeMBbl. bosbmas
TOJIIIIMHA YKHPOBOTO CJIOS YBEJIWYMBACT H3OJIAILMIO KOKM OT IOJAKOXHBIX TKaHed. TeopeTHUeckd, 3TOT CJIOH IKHpa
YMEHBIIIaeT TeIUIoNepeady U OTBOJ Teruia oT M K koxe [ Wells and Buskirk 1971].

HeGonpmioe ymcno uccrnemnoBaHWil (BIAMSIHHA OXKWUPEHHS Ha TEIUIOBOW CTpPECC) MOKa3alo, 4YTO Yy JIOIEH C
M30BITOYHBIM BECOM, BBHITTONHSIONUX (PU3UIECKYI0 paboTy B YCIOBHSAX HArpeBarolllero MUKPOKIMMATa, MEHBIIE TOTOK
KpPOBH 4epe3 MpeIieubs; U CYUTAETCS, YTO STO YMEHbBIIACT TEMI000MEH OpraHu3Ma ¢ OKpysKarolei cpenoii [ Vroman et
al. 1983; Kenny et al. 2010]. [IpuuuHa STOro SBICHHS IIOKA TOYHO HE YCTAHOBJICHA: MOXET OBITh, 3TO BBI3BAHO
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PETYIMPYIONIUMH H3MEHEHHUSIMU CO CTOPOHBI CHMITATUYECKOW HEPBHOW CHUCTEMbI, BIMSIOINIMMU Ha COCYIBI;, WU
YMEHBIIIEHHEM 00BbEMa KPOBH, MPOKAYMBAEMOTO JICBBIM JKEITYJOYKOM CEpAla 32 OJHO COKpalIeHWE (3TO peryiupyer
COOTHOIIICHHE TOTOKOB KPOBHM K MBINIIAM (Ui BBHITIOJHEHUS PAaOOTh) MU K COCYAaM Yy TOBEPXHOCTH Tena (i
teroooMeHa). ECTh HEKOTOpBIE CBHIETEIILCTBA TOTO, YTO JIFOJU C W30BITOYHBIM BECOM CTPAar0T OT OECCHMMIITOMHOM
HEBPOLATHH, CBS3aHHOW C IMOBPEXJICHUEM MEIKHUX HEPBHBIX BOJIOKOH, TaK 4YTO 3TO CHUXAET YYBCTBUTEIBHOCTH K
TeIUIoBOMY Bo3aelicTButo [Herman et al. 2007].

beuto BBICKA3aHO TpEAIOKEHHE, YTO YBEJIMUEHHE TEIUIOBOW HArpy3Kd Ha JIOAel ¢ HM30BITOYHOH Maccoit
00BsiCHSICTCS TeM (PAKTOM, UTO B KHPOBON TKAHH COJEPIKUTCS MEHBIIE KUJIKOCTH HA €IMHUILY MACChl, YeM CYyXOIl[aBast
TKaHb - W M3-3a 3TOr0 y HEE MEHbIas TEIIOEMKOCTh. [lo3TOMy mNpuM OAMHAKOBOM TEIJIOBOM HAarpys3ke JIIOAU C
M30BITOYHOM Maccoi OymyT HarpeBaThcs OBICTpee, W CpeIHssl TeMIepaTypa Tena y Hux Oyaer Oombine [ Henschel 1967;
Kenny et al. 2010].

Haxkowner, 0obiias Macca Tejia IpU BHIMIOJTHEHUU OJJMHAKOBOHN pa0OThI MPUBOIKT K OOJIBIIEMY PacXOay SHEPTHUH,
BBIJICJICHUIO TEIUIa MPU OOMEHE BeIlecTB. A OoJbIliee METa0OIMYECKOE TEIUIOBBIICIICHUE Y JIFOJIH C M30BITOYHBIM BECOM
(0 CpaBHEHUIO C XYIBIMH) MPH PabOTE MBIIII ¥ BBHITOJHCHUHA OJAMHAKOBOTO 3a/JaHUS B TEX )K€ YCIOBHSX MPUBOAMUT K
OompImieii TemmepaType Tena W moTpedHocTH B TemiooTBoae [Bar-Or et al. 1969; Kenny et al. 2010]. ITockoibKy
OYEBHUIHO, YTO IPH TEIIOBOM BO3JEHCTBHM M OJJUHAKOBOH (pr3mueckoil Harpy3ke (MU MPH OJUHAKOBOM HAarpeBaroIieM
MUKPOKIIUMATe), PUCK Pa3BUTHs Npo¢h3a0oIeBaHull y JOACH C M30BITOYHBIM BECOM BEIIIE, YEM Yy XyIOIIABBIX, MOTYT
MOTPeOOBATHCS TOMOIHUTEIBHBIC YCHIIHS [Tl aIallTalliu.

4.1.6.4 JlekapcTBa.

(1) JlekapcTBeHHbIE IpenapaThbl.

MHorue 13 JeKapcTBEHHBIX MpernapaToB MOTYT BIUATH Ha TepMmoperyisiuuio [Khagali and Hayes 1983]. HekoTtopele u3
9THUX JIEKapCTB SIBISIOTCS AHTUXOJIMHEPTrHYECKUMHU cpeacTBamu. JlekapcTBa, OJOKMPYIOIIME OKUCIUTEIbHBIC PEaKIuu
MOHOAMHUHOKCHUJIA3bl; TIOYTH BCE, BIHSIONIMEC HA pabOTy LEHTPaTbHONH HEPBHOW CHUCTEMBI, HAa BEIUYMHY CepledHO(-
COCYIHCTOTO) pe3epBa (HampuMmep - 0eTa-aapeHOOTOKATOPRI), WU THAPATAITUIO Tejla, MOTCHIIMAILHO MOTYT BIHUSATH Ha
CHOCOOHOCTh TepeHocHTh meperpeB. KapanocenektuBHble OeTa-0J0KaTOpHl (HampUMeEp, aTEHOJO0d, OETaKCOJIOI,
METONPOJIOA U aleTO0yTOI0) MEIIAIOT PACIIMPEHHUIO MEJIKUX KPOBEHOCHBIX COCYIOB B KOX€E. DTO YMEHBIIAET KPOBOTOK
Yyepe3 HHX, NPEMITCTBYET 00pa30BaHUIO MOTA, M BBHI3BIBACT IMOBBINICHHE TEMIIEPAaTyphl Tena. [103ToMy HCIoNIb30BaHKE
Oera-apeHo0I0KaTOPOB PabOTHUKAMY TOBBIIIACT PUCK Pa3BUTHS Npod3aboieBaHuii MPH BO3IEHCTBIUH HATPEBAIOLIETO
MUKpOKIUMaTa. Te paOOTHHKH, KOTOpbIE JOJDKHBI NPUHUMATH Jie4eOHBIE Mperaparbl, JOJDKHBI HaXOIUTHCS IO
HaOIIOZICHNEM OTBETCTBEHHOTO MEIUITMHCKOTO PabOTHHKA, KOTOPBIH pa30upaeTcs BO BIVSIHAN JIEKApCTB Ha CITOCOOHOCTH
OopraHu3Ma TEpeHOCUTHh BO3JICHCTBHE HArpeBaloIIero MUKpOKiIuMaTa. Eciu pabOTHHK JOJDKEH TNPHHAMATH
JIeKapCTBEHHbBIE TIpenaparhl, ¥ JODKEH BBIIOIHATh PadOTy B YCIOBHSX HAarpeBAIOIIET0 MHUKPOKIMMATa (JUIIb WHOTIA,
WIH C TepephiBaMH) - eMy HEOOXOIMMO TMPOKOHCYJIBTHPOBATHCA Y OTBETCTBEHHBIM MEIUIIMHCKUM CIIeHanncToM. B
Tabawuie 4.2 TPUBOJAMTCS TOMOTHHUTENHLHAS WHPOPMAIHMS O MEXaHH3ME, C TIOMOIIBI0 KOTOPOTO JIEKAPCTBA BIMSIOT Ha
CHOCOOHOCTH OpTaHU3Ma BBIIEP)KUBATH NIEPErPEB.

(2) AaxoroJib U KogeHH.

He Bcerna nerko pa3inuuuTh ynoTpeOIeHHe JIeKapCTBEHHBIX MPenapaToB Uisl JCUSHUs U yIoTpeOaeHue (HApKOTHYECKHX
BEILIECTB) U3-3a COLMAIBbHBIX NPUYMH. YOTpeOIICHHE AIKOT0JIsl B YCIOBUSAX BO3ACHCTBHS HAIPEBAIOLIETO MUKPOKINMATA
4acTo NMpUBOAMT K TeruioBoMmy yaapy [Leithead and Lind 1964]. DTo HapKOTHYECKOE BEIIECTBO BIMAET Ha PabOTy
HEHTPAJIbHON M NepueprudecKoll HEPBHBIX CUCTEM, M CIIOCOOCTBYET 00€3BOKMBAaHUIO OpPraHM3Ma 3a CUET IOJaBICHUS
0o0paszoBaHusg aHTHUAWYpETUUECKOro ropmoHa (Bazompeccud ADH); (m.e. anxoeonv — ygenuuugaem 6videnenue mouu,
ob6es3goocusas opeanuzm). Henp3s nomyckate ynorpebiieHHE ajKorois A0 Hayajia MM BO BpeMs paboOThl B yCIOBHUSIX
HarpeBarollero MHUKPOKJIMMATa, TaK KaKk OH YMEHbBIIAeT CHOCOOHOCTh OpraHM3Ma COIPOTUBIATHCS IIEPETPEBY, U
YBEITUUMBACT PUCK Pa3BUTHS 3a00JI€BaHMI, BHI3BIBAEMBIX HATPEBAIOLIMM MHUKPOKITUMATOM.

CymiecTByeT HEMaJIO JIEKapCTBEHHBIX MPENapaToB, KOTOPBIE YNOTPEOIAIOTCS MO COLUAIbHBIM NpUYnHAM (KaK U
QJIKOTOJIb), U KOTOpPbIE BJIMSIOT HAa PUCK Pa3BUTHs 3a00J€BaHMS IIPU BO3ICHCTBUM HArpeBaOLIETO0 MUKPOKIMMAaTa —
BioTeh A0 cmeptu [Khagali and Hayes 1983]. Kodewn MokHO paccMaTpuBaTh Kak JIEKapCTBEHHBIH Mpemapar,
UCTIONIB3YEMBI MO COLMAIBHBIM TNPUYMHAM; M €ro A00aBSIIOT B pa3Hble HANMMTKA M TNPOAYKTH (kode, wyaii,
0e3aIKOroIbHbIE HATUTKH, YHEPIreTUYECKUE HAIMTKH, KaKao, IIOKOIA), U B HEKOTOphIe Oe3peLenTypHble aHAIbI€THKH,
KOTOpbIe YIOTPEOJSIOT IIUPOKHE CJIOM HACENEHHs JJIsl TIOBBINICHUS BHUMAHUS, CHSTHS YCTAJOCTH, YBEIMUYCHHS
¢usnueckoii paborocrmocobHOCTH (B CcrOpTe), ycHieHUs dpdekTa oT mpuéma ciabblX aHAJIbIETHKOB, W IMPOCTO IS
ynoBosnbeTBus [Undem 2006; Taylor et al. 2008]. Kode sBnsiercss ogHUM U3 Hanbojee pacpoCTpaHEHHBIX HAIIMTKOB B
MHpe, a coaepammiics B HEM KOQEHH SBIIETCS YMEPEHHBIM MOYETOHHBIM cpeacTBOM. Ilo3ToMy B ycroBuHsX
HarpeBaiolIero MHKpPOKIMMara He CileqyeT YHOTpeOnsaTh Kode Ui BO3MEIICHHS TMOTepU JKUAKOCTH H3-32
noroBeiaeneHust. Kpome Toro, xode yacto MbIOT TOPSYMM — a 3TO TOXKE CIOCOOCTBYET IeperpeBy opraHusma. Panee
cunrtand, 4Tto (yrnorpebieHne) Kode yCHINBaeT TEIUIOBOM CTpecc M3-3a TOTO, YTO OHO YMEHBIIAaeT 00BEM JKHUIKOCTH B
OpraHu3Me, ¥ TeM CaMbIM ITOBBIIIACT HArPYy3Ky Ha CepACTHO-COCYANCTYIO cucteMy [Serafin 1996].
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%8C%D0%B3%D0%B5%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0%D0%BA%D1%81%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%B5%D0%BD%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0-%D0%B0%D0%B4%D1%80%D0%B5%D0%BD%D0%BE%D0%B1%D0%BB%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B0%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BF%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%BE%D0%BB%D1%8C

(Ho) mpoBenénnble HETaBHO MCCIEIOBAHMS TTOKA3alli, YTO KOQEWH MOXKET BIHATH Ha CIIOCOOHOCTH OpPraHHW3Ma
COTIPOTHUBIIATHCS MEPETPEBY B MEHBIIICH CTENeHH, YeM cunTanu paHee [Roti et al. 2006; Armstrong et al. 2007a; Ely et al.
2011]. Armstrong et al. [2007a] mpeANoNOXKMIM, 4TO YHOTpeOieHHe KoperHa HE MPUBOIUT K HAPYIICHHIO BOIHO-
AIIEKTPOJIUTHYCCKOTO DPAaBHOBECHS, W HE YMEHBIIAET CIIOCOOHOCTH BBHINMONHATH PaboOTy W TEPEHOCHTh BO3ACHCTBHE
HarpeBaroliero Mukpoknumara. OHH TakKe 3asBIIH, YTO «HAITUTKH, CoJepKaline KoperH, BHOCAT CBOH BKJal B oblice
nmoTpedJeHne BOIBI YEIOBEKOM — TaK JKe, Kak W 4YucTas Boaa». AHamormyno, Ely et al. [2011] oOHapyXuiu, 4TO
ynoTpebieHne kodenHa B KonudecTBe 9 Mr Ha 1 Kr macchl Tena HEe HNPUBOIUT K 3aMETHOMY M3MEPEHHIO TEIUIOBOTO
paBHOBECHs] TPH BHIMOJHEHUH PaOOTHI B YCIOBHSX HarpeBaroliero MUKpokiIuMaTa. (BbLICHWIIOCH), YTO KOpenH He
BJIMSACT Ha TOCTYIUICHHE Telula B opranu3M (0e3 yuyéra moToBblACNeHUs dry heat gains), ¥ Ha TEIUIOOTHAUY 3a CUET
WCHapeHus TO0Ta; W 4YTO ynoTpelieHne KodenHa B KoimrdecTBe 9 MI/Kr Macchl Tena (IPUMEPHO COOTBETCTBYET YalllKe
Ko(e) m MeHee B YCIOBHSIX CYXOrO HarpeBaroIIero MUKpOKIMMAaTa He IpeacTaBisieT omacHocTH. A Roti et al. [2006]
3asBUJIM, YTO HET JIOKa3aTeNbCTB TOTO, YTO XPOHMUYECKOE ymoTpebieHne KodenHa N0 Havana Wik BO BpeMs paboThl B
YCIIOBHUSX HarpeBarollero MUKPOKIMMATa MPUBOAUT K 00€3BOKMBAHHIO OPraHU3Ma WIN YXYALIAeT TEPMOPETYIISLHIO.

XoTsl YOMSIHYTBIC BBIIIE MCCIE0OBAHMS TIOKA3bIBAIOT, YTO YHOTpeOIeHHEe KOhEeHHa B YCIOBHAX HATrPEBAOIICTO
MHUKpPOKJIMMATa MOKET OBITh O€30TMAaCHBIM U MPUEMIIEMbIM, HO BCE e JJIsl MPOQHUIAKTHKA 00C3BOKHBAHUS Jy4Ille MTUTh
BOZy — 110, BO BpeMs, U mociie paboTtel. Bripouem, npu paboTe B yCIOBHAX HArpeBaIOLIEr0 MUKPOKINMATa, YIOTpeOieHHE
m000ro  0Ee3aJIKOrOJLHOTO HANMUTKa Jydlle, 4eM He NWUTh Hudero. HeoOxoauMo mnpoBecTH OONOJIHUTENbHbBIE
WCCIIeIOBAHUS U YTOYHEHHUS TOTO, KaK BIHUET Ha YeloBeKa MpuéM OOJIBIINX /103 Ko(ernHa 3a OJUH pa3; u (MMeeTcsl JIN)
pasuure Mexay pasHbeIMH crocobamu npuéma kKodewHa (TabJeTKH, HAUTKH, TPOAYKTHI) [ Armstrong et al. 2007a].
Ceiiuac HamWMTKH, coAepiKamue KOo(QEeWH, CTaJd MapKUPOBaThb KaK «IHEPreTHMYECKHE HANUTKW». Takue HamuTK{
cofepkaTh Oosiblie KOEHHa, 4YeM OJ(Ha Yalllka Kode Win 0e3aJIKOrolIbHOrO HAUTKA, U OHU MHTEHCHBHO HCIIOJIb3YIOTCS
CIOPTCMEHAMHU Tepe] HauyaJloM CIIOPTUBHBIX copeBHOBaHuH [ Burke 2008].

Coobmany, 4To cMepTenbHas A03a KodenHa (IpU MpOriaThiBaHUM) y JMIoAei coctaBisieT oT 18 mo 50 rpamm
[HSDB 2011]. Takas mo3a, TOMHMO MOYETOHHOTO 3¢ deKkTa, MOKET BBI3BAaTh cepaeunyio aputMmuto [Undem 2006], a
MOCHETHSST MOXKET OBITh YCHIIEHA TEIUIOBBIM BO3/CHCTBHEM (Kak pe3ysibTaT y)Ke UMEIoLIelcsi Harpy3KH Ha cepliedHO-
cocyaucTyro cuctemy). [loxoxe, 4TO BO3HUKIIA TEHACHIUS — TUTh SHEPTETHUECKUE HATUTKU JUIS YTOJEHUS Kax bl (13-
3a TOTO, YTO CTaJ JIETKO JIOCTYNHBI B MAICHBKUX EMKOCTSIX, COAEPKAIIMX MEHBLIE KHUIKOCTH), U 3TO HENPEAHAMEPEHHO
CIOCOOCTBYET K MEPEO3UPOBKE B YIOTpeOIeHNN KOpEHHa.

Tabnuia 4-2. JlekapcTBEHHBIC NIPENAPAThI, YXY/IIIAIONIUE CIIOCOOHOCTh OpraHu3Ma COMPOTUBANATLCSA NepPeErpey

JlekapcTBa/HAPKOTHKH, HJIH KJIACC JIEKAPCTB MexaHu3M HX BO3JeilicTBHUS
AHTHXOJIMHEPTHYECKHE CPEJICTBA VYXyamaeT moTOBbIIEICHUE
(HanpuMep, OEH30TPONUH, LIMKI0I0])
AHTUTHCTAMUHHBIE CPEICTBA YXyAmaroT MoTOBbIICICHHE
DeHOTHAZUHBI VXyamawT MOTOBbIACACHHE, H  (BO3MOXHO)  yXYALIAIOT

THINOTAJIAMUYCCKYHO TCPMOPCTYJISALINIO B OpTraHU3ME

T[ZI/IQI/IKJ’II/IHGCKI/IC AHTUJACTIPECCCAHTHI (HaHpI/IMep, ny;[manT IOTOBBIACIICHUC, IIOBBIIIAKOT JABUTATCIIbHYIO
UMHUIIPAMUH, aMUTPUIITUIINH, HpOTpI/IHTI/IJH/IH) AKTUBHOCTH U TCHHOO6p330BaHI/IC

AMdeTamMuHBI, KOKaWH, YKCTa3n TloBpIlIaIOT ~ TMICUXOMOTOPHYIO  aKTUBHOCT®, aKTUBUPYET
SHAOTENNH COCYI0B

AmnanpreTuku (HaHpI/IMep, ageTaMHHOg_}eH, aCHI/IpI/IH) HOBpC)KI[aIOT NNCYCHb, UJIN ITOYKH

DproreHHbie CTUMYISITOPHI (Hanp. ddenpud / adeapa) |[loBpimaroT Temioo0pa3oBaHue

Jlutnit Hedporennsrii HecaxapHbIid 1uabeT U OTEPsT BOABI

Junypernku (kanuiicOeperaromnme JMypeTHKH) O0e3BOKMBAHUE OpraHK3Ma, MOTePs CoNel (JCKTPOJIUTOB)

Briokatopbl  KanbIMEBBIX KaHAIOB (Hampumep -|YMEHbBIIEHUE KpPOBOOOpAIEHUS Yepe3 COCyAbl Ha KOXKE,

aMJIOIMIIHH, BeparamIi) CHIDKEHHE KPOBSHOTO JaBJICHUS,

COupT STHIOBEIH (2JTKOTOJIh) YBennuuBaeTCs MoTeps KUIAKOCTH C MOUOH (IIype3), BOZMOKHO
BJIMSIHHE HA MPOHUIIAEMOCTh KUIIICYHHKA

bapOutypatst CHMXKCHHE apTePUATILHOTO JaBJICHUS

AHTHCTIa3MaTHYECKUE CPEICTBA YXyImarT NOTOBBIACIICHIE

lanmonrepumon YBenuueHne 4acTOThl CEpACYHBIX COKpAIeHHH (Taxukapmaus),

U3MEPEHUE LEHTPAIBHON TEpPMOpPEryJsiuY, TUIOHATPUEMUS
(upe3MepHO HU3Kasl KOHLEHTPALUsl HOHOB HATPUsI B KPOBH)

Cra0urenpHbIe O0e3BOKHBaHIE

bera-6110kaTopsl (aTeHOI0I, OETAKCOIION) YMeHbIIIEHHE KPOBOOOpAIICHUST dYepe3 COCyIbl Ha KOXKe,
CHW)KCHUE KPOBSHOTO JIABJICHHUS, YMEHBIIICHUE MOTOBBLICICHHUS

Hapkoruku Upe3MepHO  CHJIBHOE  IOTOBBLICICHUE,  O0C3BOKHMBaHUE
OpraHm3Ma, otepst coiei (3JIEKTPOIUTOB)

JIeBOTHPOKCUH Upe3MepHO  CHIBHOE  TIOTOBBLACIICHHE,  00€3BOKMBAHHE
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B2%D0%BE%D1%82%D0%B8%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BD_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0%D0%BA%D1%81%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%B5%D0%BD%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0-%D0%B0%D0%B4%D1%80%D0%B5%D0%BD%D0%BE%D0%B1%D0%BB%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B1%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%BF%D0%B5%D1%80%D0%B8%D0%B4%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B8%D1%82%D1%83%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B5%D0%B4%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D0%BC%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D1%8C%D0%B3%D0%B5%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%BF%D1%82%D0%B8%D0%BB%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B8%D0%BF%D1%80%D0%B0%D0%BC%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B4%D0%B5%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B0%D0%BD%D1%82%D1%8B#%D0%A2%D1%80%D0%B8%D1%86%D0%B8%D0%BA%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B0%D0%BD%D1%82%D0%B8%D0%B4%D0%B5%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B0%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%B0%D0%B7%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B8%D1%81%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B3%D0%B5%D0%BA%D1%81%D0%B8%D1%84%D0%B5%D0%BD%D0%B8%D0%B4%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0

| |opraHH3Ma, TTOTePs COJIEH (DIIEKTPOIMTOB)

Hcrounux: Heat Stress Control and Heat Casualty Management [DOD 2003].

4.1.6.5 (Bausinue) 3200Ji1eBaHUIl He TENJIOBOI0 XapaKTepa.

VYke JaBHO HW3BECTHO, YTO JIIOJHU, CTPAJAIONIME OT JIETCHECPATUBHBIX 3a00JIEBaHUM CEpPICUHO-COCYAUCTOM
CUCTEMBI U JPYrux 3a00JIeBaHUN — TaKWX, Kak nuaber, win (Jaxke) MpoCTO OT HEAOSHaHUs, MOJBEPraroTcs OONbIIEMY
PHCKY TIpU BO3JICHCTBHU HArpeBaroOIer0 MHKPOKIMMATa W Korjga (MMeeTcsl) MOBBINICHHAs HArpy3ka Ha CepjevyHo-
COCYIHCTYIO CHUCTeMy. Pe3yabTar JIerko 3aMeTUTh IMPH HEOKUIAAHHOM HACTYIUICHHH WJIM JUIMTEIBHOM BO3ICHCTBHH
MIEPUOJIOB CHILHOW (aHOMAJIbHOW) JKapbl B TOPOJCKUX paiiOHaX — PE3KO BO3PAcTaeT CMEPTHOCTh (OCOOCHHO cpeau
MIOKWIIBIX JIFO/IEH, Y KOTOPBIX, IPEOI0KUTEIHHO, YMEHbIIEHHBIE (PU3NO0IOTHIECKHE pe3epBhl opranm3ma) [ Leithead and
Lind 1964; Henschel et al. 1969; Ellis 1972; Kilbourne et al. 1982]. IIpu miuTeNbHOM HEPHOJIE aHOMAILHO BBICOKOH
TEMIIePaTyphl, CMEPTHOCTH BhIIlIe B HaYallbHOM yacTu nepuoja [Henschel et al. 1969; Ellis 1972]. Bo3M0oXHO, CHI)XKEHUE
CMEPTHOCTH TMOCJIC HAYATbHO YACTH JUTUTEILHOTO MEPUO/Ia AHOMATIBHOM JKaphl OTYACTH OOBACHICTCS aKKITMMATH3AIUCH.
A TIOBBINNICHHAS CMEPTHOCTh B HAYAIbHOM YAaCTH MOXKET OTPaXaTh «YyCKOPEHHYIO CMEPTHOCTBY, TPUYEM CcaMbie
yS3BUMBIC JIIOAM OYyJyT morubaTh B STOT TEPUOJl, a HE IOCTCIECHHO - MO3JHEE, B Pe3yJibTaTe JICreHEPaTUBHBIX
3a00JIeBaHHH.

Bce 3a0oseBanusi, KOTOpbIE YXYJIIAIOT MPOHUIAEMOCTh KEIYJAOYHO-KUIIIEYHOTO TPAKTa, MOTYT MPHUBECTH K:
MOBBIINCHUIO YyBCTBUTEILHOCTH OPraHW3Ma K YTEUKE JHJIOTOKCHHOB, KackaJly UMMYHHBIX PEaKIWd, U K CMEPTH IpU
TEIUIOBOM yaape. Hanpumep, nmpuéM KBepIieTHHA BO BpeMs aKKIMMATHU3alUU YCTPAHSIO MHOTHE U3 TeX MPEHMYIIECTB,
KOTOpBIC JaéT €€ MpOBEJCHKE; a TOBHIIIEHHOS YIOTpeOIeHHEe MIyTaMHHA YIy4Illiajao OaphepHble (PYHKIUU JKEITyA0YHO-
KHIIIEYHOTO TPaKTa; MPEIOTBPAIAIO MOTIIOMEHNE YHIOTOKCHHOB U KEIIyIOYHO-KHUIIICUHbIC paccTpoiicTBa [Zuhl et al.
2014].

4.1.6.6 Bansinve MHANBUAYATbHBIX OTIMYMIi HA CIIOCOOHOCTH NIEPEHOCHTDH BO3/IeiiCTBHIE
Harpesammero MUMKpoKJInuMarTa.

[Ipu mpoBeneHWN BceX MCCIENOBAHUE BIMSHHS HArPEBAIONIET0 MUKPOKIMMATa Ha JIFOJIEH OTMEYaloch, YTO HX
peakuusi OYeHb pa3iuyHa. DTO HEMOCTOSHCTBO HAOIIONAIOCH HE TOJIBKO MEKAY Pa3sHBIMH JIOIbMH, HO U (B HEKOTOPOH
CTETIeHN) y OJHUX M TeX JXK€ JII0JeH, MOIBEPraBIINXCS TEepPerpeBy B pa3HBIX ClydasxX. JTa M3MEHYMBOCTH TOKa He
MoJHOCThI0 mM3ydyeHa. [lo manHbiM uccinepoBanus [Wyndham 1973], pasmep Tena M €ro OTHOIIEHUE K a’pOOHOM
CIOCOOHOCTH OpraHM3Ma ONPEAEISIFOT IPUMEPHO TOJIOBHHY W3MEHYMBOCTH; @ MIPUYMHBI BTOPOH MMOKa HE YCTAHOBJICHBI.
[lo nmamapmm [Buskirk and Bass 1980] mpu4wHBI BTOPOI IOJOBHHBI M3MEHYMBOCTH MOTYT OTYACTH OOBSICHATHCS
M3MCHCHHEM 00€3BOKMBAHHS, W COJIEBOTO OajnaHca (morepelt anekTponuToB). Ho cTemeHb BIMSHHMS W3MEHYMBOCTH HA
CHOCOOHOCTH OpraHM3Ma BBIIEPKHUBATH MEPETPeB IIOX0 M3ydeHa. HecMoTpst Ha 3TO (M3BECTHO), YTO HEKOTOPBIE JIOAN
TUIOXO MEPEHOCAT BO3ACHCTBHE HATPEBAIOLIETO MUKPOKIMMATA, H Y YaCTH U3 HUX MOTYT OBITh MPOOJIEMBI C TOPMOHAMH,
KOTOpBIE MEMNIAI0T HOPMAaJbHO PEryJlHpOBaTh (ConepkKaHHe) >KUAKOCTEH W AIEKTPOIUTOB B OPraHW3ME TaK, YTO 3TO

JIeNTaeT UX MPEAPAcIIONOXEHHBIMHA K Pa3BUTHIO TETUIOBOTO ylapa M JIPYTHX TEIUIOBBIX paccTpoiicTB [Rosner and Kirven
2007].

4.1.7. Mpou3BoACTBEHHO-00YCNOBMEHHbIE 3a0051eBaHUA, Bbi3biBaeMble

BO3E€MCTBMEM HarpeBaroLlero MMKpoknmmara.

N3-3a ocobennocreii cymectByromeit B CILIA cucremsl peructpanuu npod3adoaeBaHnil 1 HECUACTHBIX CIIy4aes,
T€ W3 HHUX, KOTOpPBIC BBI3BAHBI NEPErPEBOM pabOTHUKOB, PETUCTPUPYIOTCS HeAocTaTOYHO Xopomo. [lo nanneiM bropo
Tpynosoit Cratuctuxu (BLS), B 2010 1. 65110 3apeructpuponano 4190 cinyqaeB (cpeny paOOTHUKOB YaCTHBIX KOMIIAHHM,
(denepanbHBIX M MECTHBIX TOCYNAPCTBEHHBIX MPEINPUATHH), KOTAa MeperpeB pabOTHUKOB MPHBOAWI K BpPEMEHHOH
yTpate TpynocmnocooHocTH Ha 1 nenp u Oonee [ Bureau of Labor Statistics 2011]. B Tom e rogay 40 paOOTHHKOB yMepiu
n3-3a neperpesa. M3 Hux 18 pabotamm B cTpOWTENBCTBE; 6 3aHUMANNCh CEIHCKUM XO3SHCTBOM M JOOBIYEH TOJE3HBIX
HCKOIaeMbIX; 6 paboTaiu B cepe 00CnyKUBaHUS U OBUIM TIPEANTPUHUMATEISIMH; TPOe paboTaIl Ha IPOU3BOICTBE. A TIO
nmanubeiM  Harmonanenoit [IpotuBonoskapHoit Accormanuu (NFPA), B 2008 1. 3aperucrpupoBano 2890 ciyuacs
"TETIOBOro cTpecca" - HO B MX YHCJIO BKJIIOYHMIN TaK)Ke IMOCTPAJABIINX OT TEIUIOBOTO YTOMIIEHHS (MCTOIICHUS) — B
cootBeTcTBHH ¢ onpenencareM [NIOSH 2010]

Hwxe Bkparue omucanel paboume MecTa, Ha KOTOPBIX pPAaOOTHHKH MOTYT TOJIBEPraThbCsi BO3ACHCTBHIO
HarpeBaroIIero MUKPOKIMMAaTa.

4.1.7.1. Omuémul 00 ouenke onachocmu 011 300p08ba HA pasHvix paodouux mecmax (HHE
Reports).

HaumnoHaJbHbIH NapK.
(Tlonnas éepcust omuéma docmynua no ccvlike http://www.cdc.gov/niosh/hhe/reports/pdfs/2013-0109-3214.pdf)
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PykoBogutenmu obpatmimcs B NIOSH ¢ 3ampocoMm - MpoBECTH OICHKY YCIOBHH Tpyaa paOOTHUKOB Iapka,
MOJIBEPTAIONINXCS BO3/ICHCTBHIO HArpeBArOIICr0 MHKpPOKJIMMaTa (acqalbTUPYIONIMX MapKOBBIC JIOPOXKKH, 3aHATBIX
YXOZOM 3a YyYacTKaMH 3E€MJIM, DPEMOHTOM 3JaHWH, apXeoJIOTHYECKMMH paboTaMu), H3YYHUTh HCIONb3yeMble U
nmpeajraracMbi€ METObI HpO(i)I/IHaKTI/IKI/I 3360HeBaHHﬁ TCIUIOBOI'0 HPOUCXOXIACHUA, U OaJIM CBOU PEKOMCHAAIUN IIO UX
npenotBpamenno [NIOSH 2014b]. Temnepatypa B mapke B uroyie Aepxkutcs B auamazone 31,1 - 46,7°C (88-116°F).
CoTpyHHUKOB MapKa MOMPOCUIINM y4acTBOBATH B UCCICIOBAHUM, U OTBETUTh HA BOIMPOCHI OMPOCHHKA (OTHOCSIIMXCS K
COCTOSIHUIO 3/I0poBbs W cummnToMam). (Y paOOTHUKOB) MPOBENH 3aMepbl YaCTOTHl CEPJACYHBIX COKpPAIICHUH W
TeMIIepaTypy LeHTpa Tena. Bo Bpems ucciaenoBaHus y €ro Y4acTHUKOB MPOBOJMIIN aHAJIW3 KPOBU B TeueHue 4 paboumnx
OHe M TpEX JHEH OTAbIXa C ILENbi0 OOHAPYKUTh WHIMKATOPHl (MapKepbl, TMPU3HAKH) pa3pyLICHHs MBI U
00e3B0KUBaHNUs ). DUKCUPOBAIH TSKECTh BBIOJIHAEMON PaOOTHI, TEMIIEPATYPY U BIAXHOCTh BO3AyXa. BbIIM H3y4eHBI
3aperiucTPUPOBAHHbIC HECYACTHBIC CIy4Yad W CIIydad Pa3BHTHUs 3a0oyieBaHHl (BBI3BAHHBIC MEPETPEBOM), U TMOJIHTHKA
(amMuHHCTpaIMK) MapKa B OTHOIICHUH UX MPO(UIAKTHKH.

Oxkazanock, 4TO y 0JTHOTO W3 PaOOTHUKOB TEMIIepaTypa IIeHTpa Telia Bhillle 3HadeHus, kotopoe npuHito ACGIH
KaK KpUTepuid TerioBoro crpecca (>38,5°C — 101,3°F); HO HU Y OJTHOTO W3 PaOOTHHUKOB HE BEIIBUIN O00C3BOXKUBAHUS U
(CKOITBKO-HUOY1b) 3HAYUTEIBHOTO Pa3pyIICHUS MBI, Y HECKOJBKUX PAaOOTHHUKOB YACTOTA CEPACYHBIX COKPAIICHHMA
nmocturia Mmakcumyma. [lonmtuka agMuHUCTpanuu (apka), HalpaBJIeHHas Ha 3allUTy COTPYAHHUKOB OT MEperpeBa, uMena
HEeIOCTaTKK: He ObLTO pa3paboTaHO paclucaHue YepeoBaHuUs PabOThl M OTAbIXa; U PAOOTHUKH HE COOJIOIATN MPABUIIO
— He paboTaTh B OJJUHOUKY.

B otuére 006 uccienopannu NIOSH Obutn JaHbI ClIeAyIONIME PEKOMEHIAIINN:

PykoBopurensim:

- IIpn mmanupoBanuu pabOTHI, M30€TaTh BHIIONHEHUS TDKEMON (pu3mdeckoil pabOTHI HA OTKPHITOM BO3IyXE JIETOM; a
€CJI ATOTO HeIb3d N30€KaTh — BBIMTOIHATH €€ B HOUHOE BPEMH.

- YMEHBIIUTh JIUTETHHOCTh BHITOTHEHHS PaOOTHI B YCIOBUSAX HATPEBAIOIIETO MUKPOKIMMATa (T.€. - 3al[UTa BPEMEHEM).
- BHectn n3MeHeHHs B MOJMUTHKY OpPTraHU3AllMW, HAIMPABIICHHYIO HAa 3alIMUTy PAaOOTHHKOB OT IEpPEerpeBa: OHA JOJDKHA
BKIIIOYaTh B ce0si pacrucaHue 4YepeOBaHUs MEPHOJIOB PaOOTHl M OT/IBIXa, W 3TO Yepe/OBaHHE JOJDKHO YYUTHIBATH U
KOMIIJICKCHBIN TIOKa3aTelb Temreparypsl Bo3nyxa WBGT, u TskecTb BHIITOTHIEMOMH padoTHI.

- PaGoune momKHBI CIEIUTh 32 CBOUM CAMOYYBCTBUEM.

- Co3nmate «pabourie TPy (COTPYAHUKH, CIEIMATUCT 10 OXpaHe TPyIa, METUIIMHCKHNA CIICITUAINCT), © COBMECTHO
pa3pabaTeIBaTh MEPOIIPHATHS MO CaMOHAOIIOACHHUIO 32 CAaMOYYBCTBHEM; U HHCTPYKIIMH IO BBIOJHEHUIO Pa3HBIX BHJIOB
paboT.

PaGorHukam:

- HeoOxoammo BBIIONHATE yKa3aHHA 1O 3aIlUTe OT Ieperpesa.

- Cnenyet nepxatb IpH cebe paguonprUEMHUK.

- Crapaiitech He paboTaTh B OJUHOUYKY (CHCTEMa «paboTail ¢ TOBAPHILIEM ).

- 3HaiiTe CUMIITOMBI U MPpU3HAKW YXYOIICHUSA CaMOYYBCTBUS IIPU BO3ﬂeﬁCTBHH Harpe€Barouicro MUKpoKjImnmara.

- Criequte 3a CBOMM CaMOYYBCTBUEM; (PUKCHPYHTE IMOSIBIICHUE MPU3HAKOB, CHMIITOMOB Ha4aJbHBIX ATAllOB YXYALICHHS
CaMOYYBCTBHS TIPH TIEpETpeBe.

- Ilpu oOHapyXeHHH KaKMX-HHOYyJb W3 CHMIOTOMOB Yy ceOs WIM KoJuler, coobmmre o0 3ToM Opuramupy
(HenmocpeCTBEHHOMY PYKOBOJIUTEIIIO).

- [lefiTe mocTaTOYHO OONBITIOE KOTMYECTBO YKUIKOCTH, M IIPH HEOOXOMMOCTH JIENIaliTe TePEePHIBHI.

- B paboueii rpymme, pa3zpabaThIBarolieil yKa3aHUs 10 BBHITOJHEHHIO PabOTHl M CAMOHAOIIOIEHUIO 32 CAaMOYyBCTBHEM B
YCIIOBUSIX HArpeBalollero MUKPOKIMMATA, JOJKHBI OBITH BOJIOHTEPHI (IIPEACTABUTENN PAOOTHUKOB).

DJIEKTPOJIN3HbIE 11eXa 3aB0/1A 110 BhIILIABKE ATIOMUHMS.
(Ilonnas éepcus omuéma docmynua no ccvlike: hitp://www.cdc.gov/niosh/hhe/reports/pdfs/2006-0307-3139.pdf)

NIOSH mpoBoaui uccieoBaHne BO3ACHCTBUS HArPEBAIOIIETO MUKPOKIMMAaTa Ha PaOOTHUKOB AJIEKTPOIU3ZHBIX
1IeX0B anmoMHuHKeBoro 3asoja [NIOSH 2006a). B npornecce miaBku, MHHO3EM (OKCHA aTIOMUHMS) BOCCTaHABIMBAETCS
IO TIPAKTHYECKH YHCTOTO aFOMUHUS, TIPU Temrieparype npumepHo 982,2°C (1800°F). IlpoBoawmics omnpoc pabOTHUKOB, U
OHHM 3amoiHsIu BompocHUK. CoOmpanack HWHpOpMAINUs O HCTOPHH OOJIE3HEHW, MecTax MpeAslaymeld padoTel,
CHUMIITOMaX, KOTOpble OHHM HCIBITHIBAJIA BO BpEMs CMEHBI, B TEUYEHHE KOTOPOH 3a HMMH BEJIOCh HAOIIOACHHE.
Habnronenne 3a paGoTHHKaMy BKIIOYANO B ce0sl M3MEpEHHE TeMIepaTypbl LEHTpa Tella, M 4acTOTy CEepACYHBIX
COKpaIleHUH. J[ormoIHUTeNnbHO IPOBOAMIIN 3aMEPHI YAEIBHOTO Beca (IJIOTHOCTH) MOYU M KOHIIEHTPALMH IEKTPOJIUTOB B
KpPOBH — JI0 U TIOCJIE CMEHBI. 3aMephl KOMIUIEKCHOTO ToKa3aTelsi TeMreparypsl Bo3ayxa WBGT mpoBoanim B miexax B
HECKOJIBKHX MECTaX, a TAKXKE Ha OTKPHITOM BO3IyXe€.

B Teuenue mATH nHEH (KOorga MpPOBOIMIIOCH HCCIENOBAHUE), CPEAHSS TEMIIEpaTypa BO3AyXa BHE Lexa Obuia
25,6°C (78°F). KommtekcuHpiii mokasarens Temmeparypsl WBGT Opur B muamazoHe ot 28,3 mo 48,9°C (83-120°F).
Temmeparypa Bo3ayxa, U3MEPEHHAS] CYXUM TepMOMETpoM, aocturana 56,7°C (134°F), a Temmeparypa, U3MEpEeHHas C
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y4€TOM TIOCTYIUIEHHUS Terjia ¢ m3nmydeHueMm nocturana 86,7°C (/88°F). bompmioe 3HadeHHWe MOCIenHEH TeMIlepaTypsl
MOKa3bIBaCT, YTO B OpraHM3M padourx 3a CYET HM3Iy4YeHMs IOCTymaeT Oonblie Teria, yeM OTAaéTcs (eciau HeT
3¢ PEeKTUBHOrO 3KpaHUPOBaHMA). TemaooOpa3oBaHWe B OpraHu3sMe Ipud OOMEHe BewecTB (MeTaboimyeckoe) ObLIo
HeOompImoro 1o ymepenHoro (115-360 Br). 3a uckimoueHHMEM KpPaHOBIIHMKA, Y BCEX OCTAIbHBIX PAaOOTHUKOB OBLIN
nepruoabpl BpeMeHH, koraa npoucxoauwio npesbimenue [1JIY NIOSH (Ilpumeuanue: atu [IY nmepecmotpenst); u I1JY
ACGIH (TLV) ans paboTaooLux B YCIOBHAX HarpeBamolero MUKpoknuMmaTa. COTpyAHHMKM 4YacTO >KaJIOBAJHCh Ha
yuyaiméHHoe cepaleOueHue, ToJIoBHYK 00sib, OOJIM B MBIIIIAX, FOJOBOKPYKEHHE. AHAIM3bl MOKA3aJIM 3HAYUTEIBHOE
BO3pacTaHUE COACpKaHHWs B KpoBH OMKapOOHaTa HATpuWs, a30Ta MOYEBHHBI (B KPOBH), KpeaTHHWHA, OTHOCHTEILHON
TUIOTHOCTH MOYH. YMEHbIICHHE 00bEMa IUIa3Mbl OBUIO BBI3BAHO 3HAYMTENILHBIM YMEHBIICHHEM B TEYCHHE CMEHBI
COOTHOIIECHHUS a30Ta MOUYEBHHBI B KPOBU K KpeaTWHUHY (BUN-to-creatinine ratio) n KOHLEHTpPALUU Kalusi B KPOBH; U
MOIJIO OBITh BBI3BAHO CHJIBHBIM IIOTOBBIAEIEHHEM. Y MHOI'MX W3 paOOTHUKOB OOHapyXmioch oOe3Boxupanue. Kpome
TOTO, Y HECKOJIBKAX YYACTHUKOB OOHApPY>KUIIOCH OBPEkKACHUE MOYEK (0CTpoe). DTO MOTIIO OOBACHATHCS (0TYACTH, UIIH B
OCHOBHOM) €J1a00 BBIpKEHHBIM paboIMHOIN30M (Pa3BUBIIUMCS H3-33 CIIMIIKOM CHIIBHOTO BO3/ICHCTBHS HarpeBaroLIETo
MUKPOKJIMMATa), WM BBITIOJTHEHUSI TSHKEN0H Pprusndeckoil paboThI.

B otuére NIOSH 6butn 1aHb! ciaenyonme peKOMEHAAUH:

PykoBoauresisim:

- [IpuHAT MEphI IO CHIKEHUIO TSHXKECTH (PU3HYECKOI paboThI, BBIIOIHIEMON B 3JIEKTPOIM3HOM IIEXE.

- Hauate npumenenue ternoorpaxatommx CH1U3.

- O6opynoBaTh MECTa OTIBIXA B LIEXE C OXJIAKAEHHBIM KOHANINOHUPOBAHHBIM BO3IYXOM.

- He wncnonb3oBath BO3IyX, 3a0upaeMblii M3BHE 3laHMA, IJIS OXJIAXICHHA PaOOTHHKOB — €CIM €ro TeMmIieparypa
npessimaet 35°C (95°F).

- BeimonHATh IporpaMmy 3amuThl paOOTHUKOB OT MEperpesa.

- B mepuonbl MCKIIOUUTEIBHO BBICOKOH TeMIepaTypbl BO3AyXa BHE IOMELICHUIH - HE IPUBIEKAaTh PAOOTHUKOB K
CBEpXypOUYHBIM paboTam (Oosee 8 4acos).

PaGoTHukam:

- Uconw3oBats Temmoorpaxatronue CU3.

- OTapIxath B MECTax C OXJIAXKIEHHBIM KOHIUITMOHUPOBAHHBIM BO3TyXOM.
- Haxoaute noctaTo4Ho BpeMeHH JiIsi 0€301TaCHOTO BBITIOTHEHHS PaOOTEHI.

IlpeanpusTHe 110 NPOU3BOACTBY ABTO3AMYACTEIH.
(Ilonnas eepcus omuéma docmynua no ccwiike: http.//www.cdc.gov/niosh/hhe/reports/pdfs/2003-0268-3065.pdf)

Crnemmanmuctel  NIOSH mpoBenmu  oOciegoBaHWE OKpPACOYHOTO II€Xa MPEHNPHUATHS, HW3TOTAaBIMBABIIETO
aBTo3amyacTd. YacTs pabOTHUKOB Iiexa MoJBeprajach Bo3leicTBUIO HarpeBaromero Mukpoxinmara [ NIOSH 2003a]. B
HECKOJNIBKUX MeCTax Iiexa, IJe NPOM3BOAMIACH 3arpy3Ka M BBITPy3Ka JAeTalieid, ObUIM YCTaHOBJICHBI H3MEPHUTEIH
KOMIUIEKCHOTO ToKazarenst temreparypsl WBGT, KoTopbie MpoOBOAWIN 3aMephl B TedeHHE Bcell cMeHbl. OHM Takxke
ObUIM yCTaHOBJICHBI B Kaderepun (sl cpaBHEHMs). B TedeHue ABYX JHEH HM3Mepsulach TEIUIOBas Harpyska Ha 6
paboTHuKOB. [lyi1 3TOro HCHONB30BANIM OECIIPOBOIHBIC YCTPOMCTBA, KOTOpPHIE MPOTJAaThIBAJINCh, W H3MEPSIIH
TeMIIepaTypy LeHTpa Tena. Kpome Toro, ¢ moMoIpio Jpyroro ycTpoicTBa M3Mepsuiach TeMIIEpaTypa KOXH M 4acToTa
CepACYHBIX COKpameHuid. [y ompeneneHus MOTEpH >KUAKOCTH OPraHU3MOM BceX pabouyMx B3BEIIMBAIM /IO M TOCIE
CMEHEI B 00a [HS.

Y 4 u3 6 yyacTHHKOB OBUIO BBISBIICHO TpEBBINICHHE HWKHEro 3HaueHus [1JIY Temmeparypbl meHTpa Tenma
(ycranoBiennoe ACGIH) 38°C (700,4°F) 6 pa3, u y ogHoro pabOTHHKa OBIJIO TIPEBHIIIEHO BepxHee 3HaueHwe [IY
38,5°C (101,3°F) onun pa3. 13 13 3aMepoB, caenaHHBIX y paOOTHUKOB 3a JBa AHS, B IEBITH OOHAPYKHUIMCH NPU3HAKH
00e3BOKMBaHUs (Macca Tella MOCJIE CMEHBI Oblila MEHbIe, YeM Iepel cMeHol). B Tpéx cimywasx pes3ynpTaThl 3THX
3aMepoB ObIIM paBHbI WM IpeBbIIany 3HaueHue 1,5% - rpaHuna o0e3BOXKHMBaHMS OpraHu3Ma. TemmepaTypa BO3yXa,
M3MEpeHHasi CyXhM TepMoMeTpoM, Obuia B auamazone or 26,9 mo 30,1°C (80,5-86,2°F) Ha paboumx MecTax, THAe
3arpy’kajii ¥ BBITpYXaiu aetanu; u ot 21,2 no 21,5°C (70,2-70,7°F) B kadetepun. HeykIoHHBIN pOCT TemmepaTypsl Ha
pabounx MecTax, I'Zie 3arpy>Kajiy 1 BBIIPY>Kalu ATalld, BO3MOXHO, 00BSICHSIICS TIIOXOH paboTOM BEHTUIISILUY.

B otuére NIOSH ObuIH 1aHBI CIIEIYIONINE PEKOMEHIAIIH:

PykoBopuressim:

- (CocraBuB pacnucaHue NepuoJOB padOTa/OTABIX), HE CIIEAyeT NPUBJIEKaTh paOOTHUKOB HHU K Kakoil paboTe BO Bpems
MEPUOOB OTABIXA.

- BeHTHIATOPHI JOIKHBI pa3MenaThesl BhIIIE 000pYI0BaHuUs, a He IPSAMO Tiepe]l pabOTHUKAMH.

- Crenyer MpOKOHCYJIBTUPOBATHCS Y CIHEIHMAINCTa MO BEHTHIILUH «TOPSYUX MPOU3BOICTB» UIA YIYYIIeHUs pabOThI
BEHTWISIIMOHHOI'O O0OPYAOBAaHMUS 110 YAAJICHUS U30BITKOB TEILIA.
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I1pou3BOACTBO CTEKASTHHBIX OYTHLIOK
(Ilonnas eepcust omuéma docmynua no ccvlike: http://www.cdc.gov/niosh/hhe/reports/pdfs/2003-0311-3052.pdf).

Crermanuctsl NIOSH n3yuanu ycioBus Tpyla Ha NpeINpUsSTHN, H3TOTABIMBABIIEM CTEKISHHBIE OyTHUIKH IS
[IMBa, AJKOTOJbHBIX HAIUTKOB, COKOB M uyas. OOcnenoBaHHe NPOBOAMIOCH IO 3ampocy padoTonmaTess, KOTOPOTro
Oecrokomsia BO3MOXKHOCTH DPa3BUTHs Mpod3aboiieBaHUi H3-3a TeperpeBa pabOTHUKOB, pabOTAaBIIMX HA KOHEYHOM
y4acTKe MPOU3BOACTBA, r1e hopmupoBamuck roroseie uznenus [NIOSH 2003b]. Ha 3ToM ydacTke ChIphE pacIuIaBiisuif B
neudn npu Temmeparype ot 1260 mo 1537,8°C (2300-2800°F). [ns 3ammThl paOOTHUKOB HCIOJB30BAINCH pa3HBIC
CPEeACTBa, HAPUMEpP — BEHTWIATOPBI, 0JaBaBIINE OXJKIAEHHBINA BO3AYX M3 MIOJBAJIA; BEHTHISTOPHI C UCIIAPUTEIBHBIM
OXJaXKICHUEM, CIOPTUBHBIE HAIMTKH, JIBA MEPephIBa 10 25 MUHYT (U eII€ JOMOIHUTENbHbIE TePEPhIBbI, HA3HAYABIIHECS
M0 YKa3aHUIO DPYKOBOAMTEJICH HW)KHETO0 3BeHa), M3ydeHHe TpeOoBaHuil Oe3omacHOCTH mNpu paboTe B yCIOBUSIX
HarpeBaromiero MUKpOKINMaTa MpH MPOBEACHNN BCTPed ¢ paOOTHUKAMH H C TIOMOIIBIO TUTAKATOB TI0 OXpaHe Tpyaa. beim
MPOBEJICHBI 3aMepbl KOMIUIEKCHOTO TokazaTtelnsi Ttemrepatypel WBGT Ha ydacTke (OpMOBaHHS KOHEUHBIX H3JIENHUH,
CZIeaHa OLICHKa BHYTPEHHETO TEIUIOBBIACICHUS IPH 0OMEHE BEILECTB, IPOBEAEH ONPOC paOOTHUKOB.

beo monmyyensl Hambonbmue 3HaueHus: WBGT 30,7°C (87,2°F), temneparypa cyxoro tepmomerpa 30,6°C
(87,0°F) m Ttemmeparypa (c yu€toM wuzmyueHus) 46,5°C (115,7°F). DTu pe3ynbTaThl MOKa3bIBAIOT, YTO HA y4YacTKe
¢dopmupoBaHus OYTBUIOK OONbBIIAS YacTh MOBEPXHOCTEH HarpeTra, W SIBISAETCS MCTOYHUKOM TEIUIOBOTO H3ITyUYCHHS.
KommurekcHerii mokazatens temmnepatypsl WBGT B Ommkaiimmem momemniernn it otaeixa Obut 21,3°C (70,3°F), a
Temmeparypa mo cyxomy tepmomerpy 24,2°C (75,5°F). Jlns OmEeHKH BHYTPEHHEIO TEIUI000pa3oBaHUS y paOOTHHKOB
O0bun ucnonb3oBanbl ykazanus NIOSH (/86 kkan/uac), 9TO COOTBETCTBOBAJIO NETKOM padote. 3aTem 3Hauenuss WBGT u
BHYTpEHHero Teroodpa3oBanus cpaBHmin co 3HaueHusMu [IY (NIOSH REL u ACGIH TLV), u ¢ pexoMeHaanusMu
00enx OpraHW3alMi 10 YepPeIOBAaHUIO TEPHUOAOB pabOTHl W OTABIXa B aHAJOTUYHBIX YCIOBUAX. beuto ompomeHo 18
pabOTHHUKOB, U y ABOMX BBISBICHBI CHUMIITOMBI (HETAaTUBHOTO BIMSHUS TIeperpeBa OpraHn3Ma) B KapKHH I€Hb HACKOJIBKO
MecsleB Ha3al (cuibHOE cepAueOueHne, NpeKpalleHue TOTOBBIACICHUS, TMOCTOsIHHAs TojioBHas Oonb). Jpyrue
paOOTHUKM YNOMHHAJIM CHMIOTOMBI YXYAIICHHS CAaMOYYBCTBHS (MMEBILIME MECTO B HPEABIAYILIHE TOJbI), BKIIOYAs:
TEIUIOBOE YTOMJICHHE, CyIOpOTH, TOTHOTA. HEeKOTOpble COTPYAHUKH CKa3alH, YTO HOBBIE pAaOOTHUKH OOBIYHO HAYHHAIOT
paboTaTh ¢ MIOHS, U y HUX OOBIYHO HET JOCTATOYHO BPEMEHHU JJIsl aKKIMMAaTU3allMd, YTO MPHUBOIMT K MX YXOAy Ha
Ipyryio paboty. Takke COTPYIHHKH CKa3alM, YTO BEHTHJIATOPHI (OCOOEHHO € HCHApUTEIbHBIM OXJaXICHUEM)
UCTIOJIB3YIOTCSL — OHO UX TEXOOCTYKMBAaHUE IIPOBOJUTCS HE BCETAA JOCTATOYHO XOPOIIO, M HEKOTOPBIE HE PabOTaroT.

B otuére NIOSH ObuIH 1aHBI CIIEIYIOIIUE PEKOMEH/IAIIH

PykoBoaurteasam:

- Pazpabotars nporpamMmy IpohHIaKTHIECKOr0 TeX00CTyKHBaHUS BEHTUISTOPOB, MTOJAIONINX OXJIXKIEHHBIN BO3AYX U3
MoJiBajia, U BEHTWISTOPOB C MCIAPUTENBHBIM OXJIAXKICHHEM - TaK, YTOObI rapaHTHUPOBAaTh WX OecrepeOoitHy0 paboTy B
TE4YeHHEe BCETo JIeTa.

- Pazpaborats nporpamMmy akKIMMaTH3aIUH JJIsi CHUIKEHUS PHCKa Pa3BUTHI 3a00JICBaHUN HU3-3a MEperpena.

- Pazpaborars mporpamMMmy OOyYeHHUS Ui TOTO, YTOOBI BCE PAOOTHHKH (KOTOPBIE MOTCHIUAIBFHO MOTYT IMOJBEPraThes
BO3/ICHCTBHIO HArpeBarOIEro MUKPOKIMMATA U TSDKENON (pu3mueckoit paboThl) 3HAIM O TOM, KaK BBIJIEPIKATh TETLIOBYIO
Harpy3Ky ¥ IPeJOTBPATUTh YXY/IIICHUE 3A0POBbS IIPHU STOM.

- [IpoBoNTH M3MEpeHNE KOMIUIEKCHOTO mokaszarens temneparypsl WBGT B mecte, Haubosnee OJ1M3KOM K MECTy PaOOTHI
TeX COTPYIHHKOB, KOTOPBIE MOJIBEPTarOTCsl BO3EHCTBUIO HATPEBAIOLIETO MUKPOKIINMATA.

- Pa3paboTtaTe KpuTEepUH, MO3BOJISIOIINE OTPEAETNTh, B KAKUX YCIOBUSAX CIIEAYET CUATATh, YTO HMEET MECTO aHOMAaIhHO
BBICOKas TeMIiepaTypa (A1 IpUHATHS COOTBETCTBYIONIUX Mep OE30IIacHOCTH).

- Pazpabortath mporpammy MenoOciiefOBaHUSI AJsl BBIABICHUS 3a00JIEBaHHI, BBIBICHHBIX TMEPETPEBOM, M BECTH
aKKypaTHYIO PETHCTPAIIMIO BCEX CIy4YacB TaKUX 3a00JICBaHUIN — C pETUCTpALMel U yCIIOBHUIA PabOThI, U TIOTO/IBL.

- HeoOxoammo oprannzoBath paboTy omel Tak, YTOOBI 00ECIIEUNTh CHIKEHHE MAcChl Tella K KOHITy CMEHBI He Ooiree
yem Ha 1,5%.

- PaboTHHMKM HE HOKHBI TPYIAUTCS ITOOJMHOYKE; a MPU COBMECTHOW padOTe JOKHBI CICAUThH JAPYT 3a APYrOM JUIs
CBOCBPEMEHHOT'O BBISBIICHUS CUMIITOMOB YXY/IIIICHUS] CAMOYYBCTBUS M3-32 IEpPErpeBa.

- B tex ciyuasix, koryia paOOTHHKH TOBOPST, YTO MPH PabOTE B YCIIOBHUAX HATPEBAIOIIETO MUKPOKIMMATA OHHU YyBCTBYIOT
€naboCTh, TOIHOTY, Ype3MEpPHOE YTOMIICHHE, KOTJ]a Y HUX yXYJIIaeTcs paboTa NEHTPaTbHOW HEPBHOW CHCTEMBI W/UITU
MOSIBIIIETCSL  pa3lipakeHWe — OHHM JIOJDKHBI JeNlaTh JIOTIOJHHUTENbHBIE TIepephIBBI BO BpeMs paboThl, CBEPX
MIPeyCMOTPEHHBIX PaCIIHCAHUEM.

Boaurtenau rpy3oBbIX aBTOMOOMIECH
(Ilonnas eepcus omuéma docmynua no ccwlike: http.//www.cdc.gov/niosh/hhe/reports/pdfs/2011-0131-3221.pdf).
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[IpoBomunock uccneaoBanne (GakTOpoB, BO3ACHCTBYIONINX HA PAOOTHUKOB, BKJIIOYAs BOJMUTEIICH TPYy30BHKOB,
KOTOpbIe OTBO3SIT NMHTAaHHE Ha CaMOJETHI B adpomoprax. PaccmarpuBanu 3pronomMudeckrue (GakTopbl, HarpeBarOLIUH
MHUKpPOKJIUMAT, OXJaXAAIOIINNA MHUKpokiuMmar, ctpecc Ha pabore [NIOSH 2014a). Xorsa wu3ydeHHUs BO3IEHCTBUS
HarpeBaroliero MUKPOKIMMaTa TpU padoTe Ha TPY30BUKAX, MEPEBO3SIIUX TMPOAYKTHl, HE HW3ydalloCh CIEIHAIBHO,
HECKOJIBKO TpeJICTaBUTeNe padoTojareneii W paOOTHUKOB oOcymuiu 3ToT Bompoc. COTPYAHUKH CKazalid, YTO
ABTOMOOMJIM IIJIOXO MNPHUCIOCOONEHBl Al paOoThl (Ha HEKOTOPBIX HET KOHOUIMOHEPOB, HA HEKOTOPHIX OKHA HE
OTKPBIBAIOTCS; MM HE 3aKPBIBAIOTCS). A Ha HEKOTOPBIX MaIlIMHAaX OTONUTENbHAsI CUCTEMa HE BBIKIIOYAETCS — M paboTaeT
KPYTJIBIHA TOJI.

MeHemKepbl COOOIIMIN, YTO OOBIYHO BBHIITOJHEHUE OJHOTO 3aJaHus 3aHUMaeT 2 yaca. B Hero BXoAuT: 3arpyska
TPY30BHKa Ha CKIIaJie, TIOe3/Ka J0 a’dporopTa (MPUMEpPHO 25 MHUHYT), MPOXOKICHHUE CITY>KOBI O€301MacHOCTH, MPOE3. 10
caMouI€Ta, CTOSILEro Ha B3JIETHOM 0JI0Ce, pasrpy3ka KOpoOOK (C IPOLyKTaMH) U3 IPY30BUKA B CaMOJIET, U BO3BPAILCHHUE
Ha cKJIad. A eciau caMoJET He TOTOB K MPUEMY TOBapa, BBHIMOJHEHHE PEHCOBOIr0O 3aJaHHUsd MOXKET 3aTSIHYThCA. 3a CMEHY,
paGotHuku nenaror 3-4 peiica. Bo Bpems BBINONHEHHWS 3aJaHUs, OHM MOTYT CHENaTh MEPEpblB B a’3pomnopry, B
MMOMEIIEHNH C KOHAWIIMOHHPOBAHHBIM BO3/IyXOM, U Ha CKIIaZie — MeXIy peficamu. Ho MeHemkepsl cka3anu, 4To - KOraa
paboThl MHOIO - pabo4yue HE AENArT MEePEpPbIBbI, YTOOBI YCIETh BBINOJHHUTH 33JaHHE. A HEKOTOpPbIC M3 PaOOTHUKOB
CKa3aJId, YTO OHH HE JIENIAIOT [IEPEPHIBBI B a9PONOPTY — YTOOBI YUTH ¢ pabOTHI paHbLIe.

[ToreHunanbHO, BO3AEHCTBHIO HATPEBAIOLIET0 MUKPOKIMMAaTa MOTYT IOABEPraTbCs BOAWTENH, TPY3UHMKH, U
obciykuBarone padboune (MOWIIMKH IOCYHbI, padOTalollMe Ha aBTOKIAaBe). 3aMephl TEMIepaTyphl Ha aBTOKJIABE
MOKAa3aJIy, YTO IMOCTOSTHHAS HelpephIBHas padoTa mprueMiieMa Al aKKIMMaTU3UPOBAaHHBIX pAOOTHUKOB MPH BBHITIOTHEHUH
paboThl cpemHell TSHKECTH, KOTJa TeMmIiepaTypa Bo3AyXa BHE 37aHHsA cocTaBisieT mpumepHo 24 °C (75°F). Ilpm Tex
TeMIIepaTypax, KOTOpble ObUTH Ha 3THX Pab04HX MECTaxX, y OOJIBIIMHCTBA PAOOTHUKOB aKKJIMMAaTH3alKs IPOUCXOANIA 3a
4 nmHS: OHM MOCTENEHHO YBEIHMYMBAIM JUIUTEIFHOCTD MpeObIBaHMUsI Ha paboyeM MecTe ¢ HarpeBarollleM MUKPOKIMMATE.
Kommnanust pacnonarana mMatepuaiaMu Ui oOydeHus (10 TeMe CHMIITOMBI HeJOMOTaHWi mpu meperpese). OOyueHne
BKIIIOYAIO B ce0s paccka3 00 HCTOYHMKAX TeIla, CHUMITOMBI 3a00J€BaHUIl NpPH BO3AEHCTBUM HAarpeBaroIIEro
MHUKPOKIIUMaTa, PEKOMEHIANK TI0 CHH)KCHHIO BO3JEHCTBHSA IeperpeBa (NEpephIBBI C OTABIXOM B TOMEIICHWH C
OXJNaXIEHHBIM BO3JYXOM, BBIIIMBAHWE OJHOrO CTakaHa Boxbl Kaxkzaple 20 wmuHyT). Ho (pacmmcanme paOoThI)
NpeAyCMaTPUBAJIO BCETO ABa IMEPEPHIBA 3a 8-4acOBYIO CMEHY; U Ha OOJBLIMHCTBE PadOYMX MECT OBLIO 3aIllPELICHO IHUTh
HAIHUTKH.

B otuére NIOSH Ob1UTH 1aHBI CieMyrOIIe pEeKOMEH AU,

PykoBoauresisim:

- IIpoBomuTh 0OydeHHEe pabOTHUKOB, BKIIOYAs MOCIEACTBHS IEperpesa Ui 3I0pPOBbs, W CHOCOOBI Oosiee yJ0O0HOTO
BBHINOJTHEHUS PaOboThl. COOOMIUTH paOOTHUKAM M UX PYKOBOIUTENISM O (HOBOM) MIPOrPaMMHOM HPOIYKTE YTpaBieHHs MO
oxpane Tpyaa (OSHA), pazpaboTaHHOM TSI 3aIIUTH paOOTHUKOB OT TIEpETpeBa:
(http://www.osha.gov/SLTC/heatillness/heat_index/heat app.html). Ha caiite mpuBomuTcs wmHpOpMAIUI O Mepax 10
3allIiTe — B 3aBUCUMOCTH OT 3HaYCHUS OKa3aTens neperpesa (heat index) Ha pabouem mecre.

- Pa3paboTaTe W BBHINOJHUTH NpOrpamMMy NpOQHIaKTHKH meperpeBa. CocTaBHTh pacmucaHue padOTHI, BKIIOYAIOIICE
00s13aTeNbHBIC MIEPEPHIBBI, U 00ECTICUYUTh JOCTYI K HAIIUTKAM TeM pabOoTHUKAM, KOTOPBIE TI0/IBEPratoTcs IeperpeBy.

- Tlpu 3akynke HOBBIX aBTOMOOWJIEH OpaTh Te, Y KOTOPHIX €CTh KOHAHMIMOHEPBI, U OTPEMOHTHPOBATh MMEIOIINECS Ha
CTapbIX MallluHaX.

PaGorHukam:

- [Tute MHOTO KUAKOCTH TIPH paboTe B HATPEBAIOLIEM MUKPOKIINMATE.

- Perynsapno nenath nepepbiBbl, YTOOBI OpraHU3M H30aBUIICS OT U3NHUIIKA TEIJIa, MOTYYSHHOTO MPU padoTe MpH BHICOKON
TeMreparype.

- [lpuauMaTh ydacTre B paboTe KOMUTETA 110 OXpaHe TPY/a.

- (ITpn oOHapy>KEHUH CUMIITOMOB) — Cpa3y COOOIIATh O HUX PYKOBOAUTEISIM U MEAPaOOTHHUKAM.

4.1.7.2 IlpuMepbl HECYACTHBIX CAyYaeB U 32001¢BaAHMIA.
Cayuaii npy paéoTe 110 6JaroycTpoiicTBy TepPUTOPHH.

MyxuuHa, KOCUBLINHK Ta30HbI (Bo3pacT 30 jeT), mocie oAHOro AHA paboThl yHal U yMep M3-3a TEIUIOBOTO yaapa
[NIOSH 2002]. 3a nBa 9aca 10 CIIyYMBIIETOCs OH YaJIOBAJICA HA TO, UTO Y HEr0 KPY>KUTCS TOJIOBA, M Ha OJBILIIKY- HO OH
OTKa3aJICid OT IIOMOIIM HamapHuKa. PaOOTHWK TpHUHUMAN JIEKapCTBa, KOTOPHIE MOTJIM MEIIaTh TEPMOPETYIILNU
opranusma. OH OBUI OJIET B JIBE Maphbl pab0YMX MITAHOB, HO €T0 HAITAPHHUK HE 3aMETHJI HH CHIIBHOTO MOTOBBIICICHUS, HU
CyxoHl mokpacHeBlIeld koxu. llocime morepu co3HaHus, MOCTpaAaBlIeMy Obula OKazaHa HOMOLIb Bpayamu «CKOpOM
MIOMOIIM» Ha MECTE, a 3aTe€M €ero OTBe3NM B 0oJibHUIY. TaM OH ymep, a TeMmepaTypa LEHTpa Tela B MOMEHT CMEPTH
nocturna 42°C (107,6°F). B ToT neHb, Korja MpOM3OIIEN HECYACTHBIM Cilydaid, MakCUMajbHas TeMIepaTypa BO3JIyXa
obuta 17,2°C (81°F).

Ilocae cayuynBmierocsi bLIN JaHBI CJIeIYIOIIHE PEKOMEHIAIMM:
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- Ilpu BbICOKOI TemmepaType Bo3ayxa paboToiaTrend NOJDKHBI obOecnednTs, 4YTOOBl OpHragupsl HaOIIOATH 3a
pabOTHUKAMH.

- BbisiBuUTE pabOTHHMKOB W3 TPYNIBl PHCKa IPU BO3IACHCTBUM IieperpeBa (C MOHMKEHHOW CONPOTHUBISIEMOCTBIO
OpraHu3Ma).

- OOydeHne pabOTHHKOB, KOTOpPOE JOJDKHO BKJIIOYATH PAccKa3z O TEIJIOBOW Harpy3ke, TEIUIOBOM YTOMIIGHUH, U
BO3HMKAIOLIHUX MPH NIeperpese 3a00JIeBaHUSAX.

- OGecnieypTe, 4TOOBI BCe PaOOTHUKM MOTJIM PAClO3HABATh NPU3HAKK M CHUMIITOMBI 3a00JI€BaHNH, BO3SHHUKAIOIIMX IPU
neperpese — U 'y ce0st, U y IpyTux.

- [TomyepkHHTE, KaK BaYKHO MUTH 0€3aJIKOTOJIbHBIC HAIMUTKU B YCJIOBUSX HATPEBAIOLIETO MUKPOKIMMATA: 10, BO BpeMsl, U
mocJie paboTHI.

- Ilpm BBICOKOH TemmepaType BO3AyXa HAIOMUHAWTe pa0OTHHKAM O TMPU3HAKAX W CHUMITOMAax 3a00JeBaHUH,
BO3HHKAIOLINX M3-32 TIEPErpeBa; U CTUMYJIUPYHTE UX MUTh MHOTO BOZBIL.

Cayuaii ¢ pab0THUKOM-MUIPAHTOM Ha (epme.

Ha ¢depme B CeBepnoii KaponmnHe mpon3omén HeCUacTHBIA CIydail CO CMEPTEIBHBIM HCXOJ0M: pPaOOTHHK,
JaTHHOAMEpHKaHEel B Bo3pacTe 56 JIeT, yMep OT TEIUIOBOTO yAapa mocie TpExX IHel cOopa 3penbix JucTheB Tabaka [ CDC
2008]. Ha Tperuii nens, oH Hauan paboTath B 6 yTpa, U cAenall KOPOTKHU IMepephiB YTPOM, U TiepephIB Ha 0ben 90 MUHYT.
B cepenuHe nHst Opuraaup 3aMeTHII, YTO OH paboTaeT MEUIEHHO — U, KaK COOOIMIIN, PEKOMEHI0BAI €My OTIOXHYTh — HO
TOT MpojoKai paborath. Uepes uac Apyrue pabOTHUKU 3aMETHIIH, YTO Y MOCTPAAaBIIEr0 PaCCTPOUCTBO co3HaHMsL. OHH
OTHECIH €r0 B TEHb, W MOIBITAIUCH 3aCTaBUTh BBIINTH BoAy. IlocTpamaBiiero moctaBuin B OTHCNICHHE HEOTIIOXKHOM
MOMOIIIH, T/ie ObllIa U3MepeHa ero Temreparypa Ienrpa tena — 42,2°C (108°F). HecMOTps Ha OKa3aHHYIO METUIHCKYIO
MoMoIb, OH yMep. B JeHp, Korja 3TO CIy4YyWwiIoCh, TeMIlepaTypa Bo3ayxa jgocturia npumepHo 33,9°C (93°F),
OTHOCUTETIbHAsE BIaXHOCTh Obima 44%, Hebo Obuto Oe3o0mauHbiM. B 3TOT aAeHp mOKaszaTenb TeMIlepaTyphl
(YIUTBIBAIOIIMK M BIAKHOCTH, heat index, COOTBETCTBYET CYOBEKTHBHO OITyIIaeMoi Temmneparype) osu1 oT 30 g0 44,4°C
(86-112°F).

bemm u gpyrod aHajorW4HbIM ciydail: pabGoraBmmii Ha TabGaunoi ¢epme B CeBepnoit Kaponune,
JaTHHOAMEpHKaHel, My)KUMHa, Bo3pacT 44 rona, ymep mnocie temioBoro yaapa [NIOSH 2006b]. On pabotan B mode,
MIPUMEPHO BO BpeMsI TTOCIIEAHEH Heaenu utofis. [lepBoro aBrycra mokasarens TeMieparypsl (heat index) ovu1 mexmy 37,8
u 43,3°C (100-110°F). Okomno 15 yacoB paOOTHHK MOXKaIOBAJICS OpUraaupy Ha yXyAlleHue camouyBCTBHUsS. OH BBINMAII
BOIBI, ObUI OTBE3EH K AOMY, TIe >XKWIM pabouue, W OCTaBieH OAWH. A uepe3 45 MHHYT ero OOHAPYXHIH B
Oecco3HaTeNbHOM COCTOSIHUM. MEIUIMHCKHE COTPYAHUKM OTpPEarupoBajd depe3 S5 MUHYT, paOOTHHKAa OTBE3IH B
OOJNBHUITY, U KOHCTaTUPOBAIIM cMEPTh. B 3T0 Bpemst TemmniepaTtypa tentpa tena gocturia 42,2°C (108°F).

Bbln gaHbl cieayomme peKoMeHIaluu:

- PaGoronarenu, 3aHUMArOLINECs CENbCKUM XO3SHCTBOM, IOJDKHBI pa3paboTaTh, BHEAPUTh U OOECIEUUThH BBHIIOJIHEHHE
IporpaMMbl OXpaHbl TpyJa, BKIOYaromield B ceOs MpaBWiia BBITOJHEHHUS (pasHBIX BUAOB) pabOT — Tak, 4YTOOBI
NPeAOTBPaTHTh pa3BUTHE 3a00JIeBaHUH H3-3a IeperpeBa.

- Heo6xomnMo 00y4nTh pabOTHHKOB M OpHUTamupoOB TOMY, Kak MPEeAOTBpaIlaTh, BBISBIATH W OKa3bIBaTh MOMOIIb IPHU
YXYALICHAH CaMOYYBCTBHUS TIPH TEpErpeBe. MpU 3TOM HEOOXOAMMO HCIOIB30BaTh TOT SI3BIK M TOT YPOBEHB, KOTOPHIE
MIOHSITHBI PA0OOTHHKAM.

- Pazpaboraiite mporpammy mpo(UIaKTHKH 00€3BOKUBAHUS TaK, YTOOBI KaX/Iblii paOOTHHUK ObLT 00eCTieueH MOAX O IAIIeH
MUTHEBOH BOIOH (WK APYTOH TOIXOAIIEH KUIKOCTHIO), M CHMYTUPYHTE paOOTHUKOB PETYIISIPHO MUTH e€.

- CneuTe 3a MOTOTHBIMH YCIIOBHSMH, H COCTaBbTE IpadK YepeAoBaHHs PabOTHl U OTABIXa TaK, YTOOBI OH YUHTHIBAN
TEMIIEpaTypy U BIAKHOCTH BO3AyXa.

- IIpu npuéme HOBBIX paOOTHUKOB (AJIs1 BHIIOJIHEHUS pabOThI B YCIIOBHAX HAarpEBAarOIIET0 MUKPOKIMMATa), BO3BpATE yKe
paboTraBmnX paHee (M3 OTIYCKa M T.II.), IPOBOJUTE MX aKKIMMAaTH3ALUI0 B COOTBETCTBUH C MOAXOJMICH MPOrpaMMoi
AKKJIMMaTH3alud. AKKIMMaTH3alus TakKKe MOMKET MOTPeOOBaThCs OIMBITHBIM pabOTHUKAM MpPU PE3KOM IOBBILICHHH
TEMIIEPATYPBI 10 IKCTPEMAILHO OOJIBIIOTO 3HAUEHHUS.

- Ecnii y koro-To u3 pabOTHHKOB MOSBUIINCH IPU3HAKH YXYAIICHUS CAMOYYBCTBHS, BRI3BAHHOTO TIEPETPEBOM, OOECTIEUbTE
OBICTpOE OKa3aHHE METUIIMHCKON TTOMOIIH.

Cayuaii Ha cTpoiike.
Crpowurtenb, My )XulHa B Bo3pacte 41 roa, MHIHI TOCKH Uil ONanyOKH JUTS 3aMBKH OeTOHA (IIPH PacIIMpEeHUH

npennpustus) [NIOSH 2004]. B 17 yacoB oH NOTepsI CO3HAHNE Ha TAPKOBKE, IO I0pOTe K CBoeMy aBToMoOmir0. Yepes
30 MuHYT ero oOHapyXui pabOTHUK (aOpuKu, KOTOPBIN BEpHYJICS Ha3al M COOOIIMI Opuraaupy o ciyduBIIMMcs. beina
BbI3BaHa «Ckopas MOMOIIbY», U OKa3zaHa TepBas MoMollb paboTHHKY. K MOMEHTY mpuesna Bpayeil Temmeparypa Tena
nogusack 10 41,7°C (107°F), a K MOMEHTY AOCTaBKH MocTpaaasiiero B 6onpHuy 42,2°C (108°F). Ha cienyrommii 1eHb
pabOTHUK yMep H3-3a TEIUIOBOIO yapa.
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Bbln 1aHb! ciegyomme peKOMeH A :
- Heo6xonumo Hay4uuTs paOOTHUKOB M OpUraZupoB pacro3HaBaTh CUMIITOMBI TEIUIOBOIO YTOMJICHHUS M TEIUIOBOTO ylIapa
pu paboTe B yCAOBHUAX OOJIBIIMX 3HAYCHUH TTOKa3aTessl TeMiepatypsl (fheat index) n/vnu OONBIION BIAXKHOCTHA BO3AyXa.
- Yto0OBI mpu paboTe B YCIOBUSIX BBICOKOH TeMIIEpaTyphl H/WIM BIAYKHOCTH HE MPOU30IUI0 00€3BOKUBAHUS OpPraHU3Ma
pabounx, TEIJIOBOTO yaapa W yTOMIJICHHUs, paboure MOJDKHBI YacTO AeNaTh MEePEPhIBBL, U UX HEOOXOIUMO OOECTIEUUTH
JIOCTATOYHBIM KOJIMYECTBOM IMUTHEBOW BOABI (MM JPYTOM IMOAXOISAIICH KUIKOCTH).
- Ilpu pa3paborke miaHa pabOThHI, MPOJOIKHUTEIHLHOCT CMEHBI JOJDKHA OMNpEAeNAThCS C YYETOM IOKa3aTels
Temrepartypsl (heat index) n/uiy BIaXKHOCTH BO3AyXa.
Cayyaii ¢ I0KapHbIM.

[Ipu coopke TpyOOIIpOBOIA TS TYIIEHHST HEOOJIBIIOTO MOKapa B JIeCy, OJHH MOXapHHK (Bo3pacT 21 rom) morud
M3-3a TEIUIOBOIO yJapa, APYroi CMOT BBIKHUTH, a IBOE UCHbITaIK TeroBoe yromienue [ NIOSH 1997]. bpurana nayana
JeHb CO CHOPTHBHOW MOATOTOBKHM (IIPOXOJDKUTENBHOCTH 1-1,5 daca), kak 3TO mpenycmaTpuBaja IMporpamMMa HUX
TpeHnpoBoK. [lormOmmii moxkapuuk (21 TOJ) HECKONBKO IHEH UYYyBCTBOBAJl HEJIOMOTAaHHE, MPEINOJIOKUTEIBHO —
uH(peKIMoHHOe 3a0oeBanue. [lociae Gpu3nueckoil moAroToOBKY, OpHUraaa crajiga TPEHUPOBATHCSA COOMPATh TPYOOIPOBOJ
(uTo 3aH:T0 OKOJIO Yaca). B 11:45 onu ObTH HaNpaBJIEHB! HA TYIIEHHE PEAIbHOTO MOKapa, 1 coOpaiu TpyOoonpoBox A
MPEeOTBPAIeHUs] JAFHEHIIEro pacipoCTpaHeH sl OTH. Y TMOKapHUKOB ObLTH ()JISITH C BOAOHM, M OHU MOTJIM IUTH €€,
ecnu 3axoTAT. Okono 13:45 Opuraga crnenana 15-MUHYTHBIA MepephIB, U MAJIA BOAY WM CIEIHATBHBIA HAMTUTOK JUIS
paboTarmIuX B YCIOBUSAX Harpematoriero Mukpoknumara (Gatorade). B 14:00 onm mnpomomkwim paboTy Ha
TpyOoOIpoBO/ie, U 4Yepe3 15 MUHYT OJHOMY W3 TOXKAPHBIX CTANO TUIOXO — OH MOYYBCTBOBAJ TEINIOBOE YTOMIICHHE, W
ciomai 1iedo. EMy okazanu mepByI0 TOMOIIb, W MIEPEBE3NH B TOCHHTANb. [lepen 3THM MoXapHUK U3 APYrol OpuTasl
MOYYBCTBOBAN TEIJIOBOE YTOMIICHHE - €My OKasald MOMOIIb IapaMelnKH, U OH ObUI TepeBe3eH Ha Oazy. [IpumepHo B
14:30 moxapHuk (Bo3pacT 21 roxm) ortomén oT TpybompoBoaa — Kak OyATO OH XoTen OTAOXHYTh. Ho depe3 5 mMuHYT
0oOHApYXHJIM YTO OH JISKUT Ha 3eMile, U ObETCS B KOHBYJIBbCHAX. bpurammp OOHAPYKWI, YTO OH OTYACTH IMOTEPSIT
CO3HaHHe, M y Hero TeroBod yaap. C MOCTpaJaBIIETO CHSIIM OJCKIY, M OXJIAXKIAIH KOXKY BOJOW U XUMHUYECKHMHU
oxJaxaammuMu nakeramu. B 14:50 mpuexanu nmapaMequku, U NPOAODKUIN okazaHue nomomu. B 15:00 cumnrTomer
TEIUIOBOTO yZAapa OOHApyXWIHCh Yy Apyroro mnoxapHuka. «Ckopas NmOMOIIb» OTBe3sa mnocTpagasliero (21 rom) B
OonpaMIy B 15:20 — HO OH yMep Ha CleAyIOIHMHA A€Hb YTpoM. B MOMEHT yXyIIIeHHs CaMOYyBCTBHS MaKCHMalbHAas
nu3MepeHHas Temrneparypa obuta 36,7°C (98°F).

BbuIn 1aHbI ciegyomue peKOMeHAAluM:

- B cnyuae BhimosHeHHMsST pabOTBl B YCJIOBUSX BBICOKOW TeMIIEpaTypbl, OpUraupbl JODKHBI PETYJIIPHO MPOBEPSTH
CaMO4YyBCTBHE MOKAPHUKOB, UCTIONB3YsI OOIICTIPUHSATHIE METOBI.

- Pactipenemnsiite paboTy Tak, 9TOOBI OHA IO CBOEH TSKECTH COOTBETCTBOBAJIA YPOBHIO aKKIMMATH3AIIH.

- Pacnipenensiite paboty Tak, 9ToObI OHa MO CBOEH TSDKECTH COOTBETCTBOBAJA TEMIIEPAType BO3MyXa, BIAXHOCTH H
HCIOIb3yEeMOH 3aIUTHON OJEXKIE.

4.2 Octpele 3a00JIeBaHNS MPHU BO3ACHCTBUU HATPEBAIOIIETO
MUKPOKJINMATA.

XoTs 3a00JIeBaHus1, BOSHUKAOIIUE TP MIEPErPeBEe OpraH1u3Ma, B3aMMOCBA3aHbI, U PEJKO BCTPEUAIOTCS B «YHCTOM
BUJIC», Y KQXKJION U3 HUX €CTh CBOM YHHKaJIbHbIe 0coOeHHOCTH [Minard and Copman 1963 (p. 253); Leithead and Lind
1964; Minard 1973; Lind 1977; Dinman and Horvath 1984; Springer 1985]. CreneHpb yXyAIIEHHS CaMOYYBCTBUS
HAXOJWJIach B JHAMa30HE OT MPOCTOTO TEIUIOBOTO 0OMOpPOKA /IO TEIIOBOTO yAapa ¢ OCIOKHeHMsIMH. Bo Bcex cimydasx,
KpOME TemJIoBOro OOMOpOKa, oOmield 4yepTod OBUIO MOBBIICHHE TEMIIEPAaTyphbl Tella, YTO MOIJIO OBITh CBSI3aHO C
HEKOTOPBIM HEJIOCTaTKOM BOJBI B OpraHu3Mme. [IpOorHO3 COCTOSIHHS 3J0POBbS B TaKUX CIy4asX 3aBHUCHT OT CTCIICHU
TIOBBIIIICHNST TEMIIEPATyphl Tella; OT TOr0, HACKOJIBKO OBICTPO OyIeT oKkazaHa MOMOINb (HIJIS CHIDKEHHS TEMIEpaTyphI
Tena); U OT HemocTarka (HapyIIeHHS PaBHOBECHS) KOJWMYECTBA BIATW W DAJICKTPOIUTOB. B Tabnmie 4.3 mpuBOIUTCS
KpaTkas Kiaccu(ukanus, KIMHHYSCKUE TIPU3HAKKA, Mepbl NPOQPHIAKTHKA W yKa3aHWs [0 TIEPBOH TOMOIIU
MOCTPAIABIIIHM.

Tabnuma 4-3. Knaccudukarysi, MEAMIMHCKUE aCTICKThI, U OKa3aHHUE MICPBOM MOMOIIH MPH 3a00JICeBaHUAX,
Pa3BUBAIONINXCS TIPU TIEPETPEBE.

IIpusnaku u DaxkTophbl, DuU3n0I0ru4ecKue HapyueHus, IlepBasi nomoib
CHMITOMBI NOBBIIAIOIITE NpUBOAsSIIIUE K 32001eBaHNIO
YA3BUMOCTH
padoTHUKA
1. Tepmoperyasinus
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TemnnoBo#t yaap

PacTepsHHOCTb,
M3MEHEHWE COCTOSIHUS
MCUXWKW, HEBHATHASA Peub.

MoTepst CO3HaHMA (koma).

ropsuas cyxas koxa — 1nm
06unbHoe
MOTOBbIAENEHNE.

MpucTynbl.

OueHb BbICOKast
Temneparypa Tena.

[1pun He okasaHuu
CBOEBPEMEHHOIA NoMOLLY —
CMepTb.

[lnuTenbHoe BbINOMHEHNE
(hu3nyeckoii paboTbl B
YCNOBMAX HarpeBatoLLero
MUKpOKMMATA.

A36bITOYHbIN BEC 1 NI0Xas
q3VI3I/IHeCKaFI noAroToBKa.

Mprém ankorons
He3a0/ro 4o Havana
paboTbl.

006e3BOXVBaHNE
opraHuama.

[ToBbILWEHHAS
VHAMBULYaNIbHA
YA3BMMOCTb.

XpoHuyeckue
3ab0/eBaHNs cepaeyHo-
COCYAMCTOli CUCTEMBI.

HapyLueHve Tepmoperynsuum,

BblpaXatoLLEECA B CH/XKEHNN
NOTOBbIAENEHNA, YXYALIEHNIO

MCNapUTENLHOTO OXNAXAEHMS, 1
HEKOHTPONMPYEMBII NOALEM TEMNEpaTypb

Tena.

OKa3aHne HeoT/I0XHOA
NOMOLLM — Bbi3blBaiiTe
«CKOpy'o MOMOLLb».

KTO-TO AOMKEH HaXOANTbCA
0KOMO NOCTPaZaBLLENo 0
TeX Mnop, noka He npubyayT
Bpaum.

NepemecTute
NOCTPajaBLLEro B TEHb, B
NPOX/1afHoe MeCTo, 1
CHUMUTE W3/IULLHION OfeXay.

Oxnapute Teno
nocTpazaBLLero X0N04HOM
BO/ION, UMW B BaHHE C
NeLAHOIi BOAOIA (ecnn
BO3MOXHO), YBNIAXKHUTE KOXY,
MOMOXMTE Ha KOXY MOKPYHO
XOMOLHYHO TKaHb, UK
HaMOounTe 0AEXAY XON0AHOIA
BOAOA.

2. I'nnocra3 (CKoNJIeHHE KPOBH B COCY/IaX KOKH M HIKHEI 4acTu Teja)

TemmoBoit 0OMOpPOK.

KpaTkoBpeMeHHbli
0OMOpOK.

[0M0BOKPYXEHME.

Mpy ANUTENBHOM CTOSIHUN
— MPOMCXOAMT nocne
NETKOTr0 r0MIOBOKPYXEHNS;
NPV CUAEHAN NN NEXAHUN
— HEOXMAAHHO.

0O06e3BOXVBaHNE
opraHuama.

OtcytcTBMe unu nioxas
akknumatmawms.

HanonHeHe KpoBbi0 paclUMpUBLLNXCS
COCY[J0B Ha KOXe, 11 B HIKHUX YacTsiX Tena.

lMoctpagasLuero
HeobX0AMMO NocaanTb NN
YNOXWTb B NPOX1aZHOM
MecTe.

EMy cnefyeT MeIeHHO NuTb
BOAY, YUCTbIA COK, U
CMOPTUBHbIE HAMUTKN.

3. CHuKeHUe collepKaHus BOABI U/WJIH coJieil B Opranu3me
Tennosoe yTomseHue
F0noBHas 60/b. [nuTensHoe BbINOMHEHWe O6e3BoxmMBaHNe. OtBe3uTe noctpasasluero B

TolwHoTa.
[0/TI0BOKPYXEHME.

CnabocTb.

PasgpaxuTensHocTb.
yKaxpa.
CunbHOe noToBblAeneHne

lNoBblILLEHHASNA
Temneparypa Tena.

CHmxeHne
MOYEBbIAENEHNS.

thu3nyeckoii paboTbl B
YCIOBMSX HarpeBaroLLero
MUKPOKMMATa.

OtcyTcTBMe unu nioxas
akknumatmawms.

HepocrtatouHoe
BO3MelLLieHWe noTepb BOAbI
OpraH13mMom npu
MOTOBbIJENEHNN.

YMeHbLUEHNE 06bEMA KPOBY, Y4aCTBYHOLLEN

B KPOBOOGOpALLEHNN.

MoBbILIEHHAN Harpy3ka Ha cucTemy
KPOBOOOPALLEHNS - 1 OT BbIMOHAOLLMX
paboTy MbILLL; 1 NOTPEBHOCTL NpOKaunBaTh
KpOBb K KOXE (4151 0TBOAA TENNa).

6ONbHIALLY, NN MEAMYHKT.

Mpy OTCYTCTBUM MEANYHKTA
BbI30BUTE «CKOpPYIO
MOMOLLb».

KTO-TO JO/KEH HAX0aUTbCA
0KO/MO NOCTPa/aBLLEro 0
Tex nop, noka He NpueyayT
Bpaum.

MNepeHecuTe paboTHMKA 13
MeCTa C HarpeBaroLm
MWKPOK/IMMATOM, 1 AaiiTe
XUAKOCTb ANS MNTBS.

CHUMUTE NULLHIOK ofexay, B
TOM YiC/Ie HOCKY 11 06YBb.

Caena¥ite noctpagasLuemy
XO/O/HbIA KOMMPECC, NN
NPOMOiiTe X0NI0AHOI BOAOM
r0N0BY, INLO, LIEH.

MocoBeTyiiTe emy YacTo
MUTb XO/I0AHYI0 BOAY.
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TennoBble cyaopory

MbILLeYHbIE Cy0porH,
60/1b UK CNasmbl B
XIBOTE, pyKax W/n Horax.

CunbHoe noToBbIAeNeHNe
BO Bpems paboTbl.

[nTbE 60MbLLIOTO
KONMYecTBa XmakocTu 6e3
BO3MELLEHMs noTepm
conei.

MoTepsi OpraHN3MoM 3/1EKTPO/IATOB NP
MOTOBbIAENEHNM.

MUTbE Bofibl Pa3baBNISIET SNEKTPONUTSI.

MbILLEYHBIE CYZO0POTH.

Kaxable 15-20 MUHYT neiite
BOZY W ellbTe NETKyto
3aKycky, W/mnu yrnesogHo-
3NEKTPONUTHYH XULAKOCTb
(Hanpumep — CNOPTUBHbIE
HanuTKu).

He ucnonb3ayiite TabneTku
COMMN.

Ecnu noctpagasLumii
NPUAEPXMBAETCS
ManoCONEHON ANeTbl; ecnny
Hero npobiembl ¢ cepaLem;
WK eCNn CyL0pOru He
npekpaTuInch Yepes yac —
0bpaTuTeCh K Bpauy.

runoHaTpruemMns (NOHMKXEHH
HaTPVS B KPOBK)

ast KOHLEHTpaLVs NOHOB

CuMNTOMBI MOTYT
OTCYTCTBOBATb BOOOLLE,
ObITb HE3HAUUTENBHBIMMU, U
CepbEsHbIMM, BK/IOYas
BK/OYaA sHLUeanonatuio,
OTEK MO3ra 1 NIErkux,
pecnupaTopHbIii ancTpecc
1 CMEPTb.

CunbHOe NOTOBbIAENEHNE
BO BpeMSs paboThbl.

M1TLE 60MbLIOMO
KONN4ecTBa XnaKocTu 6e3
BO3MELLEHNs noTepm
coneit.

MoTeps opraH13MoM 3NEKTPONIUTOB NpK
MOTOBbIAENEHNN.

Hu3Kas KOHLIEHTPALS HATPUS! B MNa3me
KpOBMW.

HapylLeH1e 0CMOTMYECKOTO PaBHOBECHS.

MeiiTe BoAy 1 eLbTe NErKyH0
3aKycKy, U/unm yrnesogHo-
ANEKTPOJITHYHO XNAKOCTb
(Hanpumep — CNopTUBHbIE
HanuTKm).

He ucnonb3yiite TabneTku
conu.

Ecnn y noctpagasLuero
npob6nemMsl ¢ cepaLem, ecnm
OH Ha AAeTe C HU3KAM
COAEPXaHNEM HaTpuS, I
€C/n CyAoporu He
npekparaTcs Yepes yac —
06paTuTech K Bpayam.

4. Koxxuble BbICHINIAHHA

Tennosasi cbinb (Miliaria rubra, «NOTHas Cbinb,

«MOTHUL@»).

BbIrnsauT kak ckornieHue
NPbILLEN N MaNeHbKUX
ny3blpei, KoTopble 06bI4HO
NOSBNSOTCA Ha LUee,
BEPXHEN YacTu rpyau,
naxy, Nog, rpyAbto 1 B
JIOKTEBbIX CKNajKax.

He npekpaluatoLieecs
BO3/leliCTB/E BNaru 1
Tenna Ha Koxy, kotopas
MOCTOSIHHO YB/TaXHEHa
MoTOM.

3akynopka noToBbIX XENE3 C CKONNEeHWEM (B
HWX) NOTa W BOCMAIUTENLHON peakUmen.

Ecnu 310 BO3MOXHO, TO
nyullie BCEro HanTh paboTy ¢
bonee NpoxnagHom n u
MeHee BNIaXHOVA
aTMocgepoi.

[lepxute Koxy B MecTe, rae
CbiMb, CYXOiA.

MOXHO MCrob30BaThb
NOPOLLKK /159 NOBbILIEHUS
komdopTa.

He cnepyeTt ucnonb308arb
Masm 1 KpeMbl.

Tennosas cbinb (Miliaria profunda, “wildfire”)

BorbLume y4acTkn Koxm
Mpy Neperpese He NOTEHT,
a BbIMNISAAT KaK «ryciHas
Koxa». Mpn oxnaxgeHnm
BO3BPALLAIOTCS B HOPMY.

MoxeT npusecTu k notepe
TPYZAOCNOCOGHOCTH NpU
BO3ZEeNCTBIN

PasBuTHIO CNOCOBCTBYHOT
npeALlecTBoBaBLLee
MOCTOSIHHOE BO3AENCTBME
neperpeBsa B Te4eHne
Heae b U MeCSLEB, 1
NMEBLLME MECTO paHee
TennoBas Chifb 1
CO/THEYHbIE OXOTU.

TpaBMMPOBaHKE KOXM (TENNoBas CbiMb,
CO/HEYHBIE OXOr) NPUBOAAT K K
HaKOM/IEHWO NOTA MO/, KOXEA, yMEHbLLAKT
ncnapuTeNbHOE OXNaxzaeH e, 1 NPUBOASAT K
TOMY, YTO YENOBEK HE MEPEHOCUT NEPETPEB.

Cnoco60B OKasaHus
3(PEKTUBHOM NOMOLLM HET.

Mpw NpekpaLieHnn
BO3ZeNCTBIA Neperpesa
MPOMCXOANT NOCTENEHHOE
BOCCTaHOB/IEHME
CMOCOBHOCTY K HOpMaTbHOMY
MOTOBbIAE/NEHMIO.
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HarpeBaroLLero
MUKPOKNUMATA.
5. IloBpexkIeHNe MbIIIEYHBIX TKAHEIA.
OCTpbIii HEKPO3 (OTMUpaHWE TKaHEN) CKeNETHbIX
MblLLL, pPabaoMUONK3.

MblLLeYHble KoHeuHble pesynbTarbl MonagaHne COAEPXMMOr0 KNeToK B kpoBb  |lpekpatleHne paboTsl.
cyaoporn/6onb. no6oro npouecca, MOXET NPUBECTY K Cy0oporam, HapyLeHuto
NOBPEXAAIOLLEr0 MbILWLbI  [CEPAEYHOTO PUTMA, TOLLHOTE, PBOTE,
ckenera: YTOM/IEHWIO, U MOBPEXAEHNIO MOYEK.

[pWém XuaKocTu

AHOMaUIbHO TEMHas Moya (MpenoYTUTENLHO — BOABI).
(UBeT s, Koka-kobi). o HewmeznieHHo 06patuThes 3a
[lnvTensHoe MHTeHCMBHOE |HabyxaHue MbILUL, thacLuanbHoi rpynnbl n

CnabocTb. MOMOLLbI0 B 6AvxaiiLLee
(hu3nyecKoe HanpskeHne. |[Ux HabyxaHune MOXET HapyLUUTb
o MefyupexieHue.
HenepeHocuMOCTb [oBbILIEHHaS nocTynieHne (4epes H1X) KPOBU K BCEiA
BbINO/IHEHNS YNPaXHEHWIA MbILLLIE, YTO MOXET HapyLUMTL UX paboTy i1 |TTONPOCUTL NPOBEPUTH, HE
Tevneparypa rena MPUBECTM K MOCTOAHHO MPONCXOANT /I HEKPO3
OTCyTCTBME CUMMTOMOB.  |(CBA3AHHASA C TEM/IOBbIM P
apow) HETPYL0CMNOCOBHOCTH (MHBANMAHOCTH). MBbILLIL, (@Ha/I13 KPOBY AN
YRApoM). onpegenexns
Mprém HeKoTopbIX KpeaTUHKMHA3bI).

NeKapCTB, BbIMMCHIBAEMbIX
no pewenty u 6e3
peLenTypHbIX.

[pWEM HekoTOpbIX
MULLEBBIX 00ABOK, TaKMX
KaK kpeatuH (creatine) v
KodhenH.

lcnonb3oBaHue
HapKOTWKOB, TaKMX Kak
KOkauH 1 MeTaMopCvH,
KoTOpble yXyALatoT
KPOBOCHAOXEHNE MbILLILL,.

HenocpeacTeeHHoe
NoBpeXAeHNe MblLuL, (Mpu
TpaBMe, 0Xore) unm
WHOeKLuK.
HMcrounuku: Minard 1973; DOD 2003; Cervellin et al. 2010; OSHA-NIOSH 2011.

4.2.1 TennoBou yaap.

Bo3MoXHEI Ba BHIAa TEIUIOBBIX YIapoB — KIACCHYECKUH, W TpH (Pu3ndeckoi Harpyske. llpm ximaccumaeckom
TeroBoM yaape (1) mpoucXoauT cepbE€3HOE HapyleHHe PadOThl EHTPaIbHOW HEPBHOW CHUCTEMBI (TTOTEPS CO3HAHUS HIIH
KOHBYJIBbCHUH); (2) CHUKEHHE MOTOBbIAeNeHUd, u (3) TeMiepaTypa LEHTpa Tella, U3MEpEHHas B MPSIMOM KHIIKE,
npeBeimaet 41°C (105,8°F) [Minard and Copman 1963 (p. 253); Leithead and Lind 1964; Shibolet et al. 1976; Khagali
and Hayes 1983].

I'pannvHOE 3HAaUYEHUE TEMIIEPATyphl B MPsMOH kuke (pekranbHoi) 41°C (105,8°F) kak mokaszaTessl neperpena
(runepTepMun) HE SBIAETCS TOYHBIM, TaK KakK HM3MEpEeHHS OOBIYHO [eNlald TIOoCJe IPHBO3a IOCTPAJABIINX B
MeAYUpEXIEHUS — YXKe TOoCcie MPOUCIIECTBH (Uepe3 HHTEpPBaJl BpEMEHH OT IoJTydaca J0 HECKOJIbKHX JacoB). TensoBoit
yaap Tpu (U3MYECKOW HArpy3Ke MPOHCXOAMT Yy (DU3NYECKH aKTUBHBIX JIIOJCH, y KOTOPHIX YacTO MPOJOJIKAETCS
notoBeienienne [DOD 2003; Armstrong et al. 2007b; Navy Environmental Health Center 2007]. [Ipu TeruioBoM ynmape
npu PpU3MYECKO Harpy3Ke, 4acTo MPOUCXOIUT OBICTPOE pa3pyIIeHHE MBIIII] CKesleTa (OCTPhI pabIOMHONN3, CM. pa3ien
4.2.2), 1 Takxe pa3BuBaeTcs nouyeqHas HegocraToyHocTs [DOD 2003]. YV Tex, KTo mOCTpajal OT TEIUIOBOTO yaapa Mpu
WHTEHCUBHOW (pH3MYeCKOi HarpysKe, PUCK Pa3BHTHS MOYEYHOH HEZOCTATOYHOCTH COCTaBisieT (mpumepHo) 25% [Navy
Environmental Health Center 2007]. B Tabnume 4.4 npuBOAWTCS IOMOTHUTEIFHOE CPAaBHEHHWE TEIUIOBHIX yIapOB —
KIJITACCHYECKOTO, ¥ TpH (U3NIEeCcKOi Harpy3ke. YacTo TPyAHO OMpenenuTh, KaK U3 JBYX BBIIICYTIOMSIHYTBHIX TEIUIOBBIX
yAapoB MPOM30IIEN, TaK KaK HOCTYIUICHHE TeIlIa B OPraHu3M U3BHE U IIPY OOMEHE BEIIECTB MOXKET OBITh CAMBIM Pa3HBIM.
Kpome Toro, m3-3a MHIMBUAYaJbHBIX OTIMYUH Yy JIIOACH, W3-3a OTIMYMs B YPOBHE IOATOTOBKM Bpauel, MX 3HAHUH U
BO3MOJKHOCTEH, pe3yIbTaThl JICYCHNS PA3HBIX MOCTPANABIINX PAa3TUIHBI.

TemnoBoii yap NpUBOJUT K KPUTHIECKOMY COCTOSIHUIO TIOCTPAJIABILIETO, U B 3TOM Cllydae KpaifHe BaKHO OBICTPO
CHU3UTH TEMIIepaTypy Tena. Ecim 3T0 BO3MOXHO, WCHONB3YHTE IS OXJXKACHUS BaHHY C JensHoW Bomou. Ilpum
OKUJaHWY TIPUOBITHSA Bpaye, M MpH TOCTaBKe TIOCTPAJaBIIETO B MeAyIpEeKISHHE, J)KeIaTeIhbHO Pa3MECTHTh €T0 B TEHH,
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CHSTH BEPXHIOIO OJIEXK/Ty, CMOYNTH WJIA HAIOXKHUTH JIEN HA TOJNOBY, IIEI0, ITaxX, IMOAMBIIIKH; YBEIHIUTH IBIKEHHIE BO3TyXa
UL YIIy4YIIEHUsT MCIApUTENBHOTO OXJaxaeHus. Ecnu paOoOTHHK mocTpajgal OT TEIUIOBOrO yraapa (WM TemIoBOTO
UCTOILECHHS / YTOMIICHHS), €r0 HEJIb3sS OTHPABJIATH JOMOW MM OCTaBJIATH 0€3 MpHcMOTpa — 0€3 TaKoro yKasaHus OT
KBaJTM(UIIPOBAHHOTO Bpada.

Yacro ObIBaeT, 4TO TMOKa MOCTPAAABIIETO BE3yT B MEAYUYPEKACHUE, €r0 COCTOSHUE YXY/IIAeTCsl — HapyIIaeTcs
paboTa MHOTHX CHCTEM OpPraHM3Ma, 3aTparuBasi MPaKTUYeCKH Bce crucTeMbl u opranbl [ Dukes-Dobos 1981]. Ilpu nanHOM
3a00J1eBaHUK, OOBIYHO HapylIaeTcs padoTa LEHTPAIbHOW HEPBHOI CHCTEMBI, U MMEIOTCA NPHU3HAKH (TIOBPEXKICHUS)
MENIKAX KPOBEHOCHBIX COCYAOB; BO3MOXXHO — B COYETaHHWHW C pa3pyllICHHEM KIETOYHBIX MEMOpaH BO MHOTHX TKaHSX.
Hapymaercst cBépThIBaeMOCTh KpOBH, paboTa mneueHu u noyek. (Iloka) He ycTaHOBIIEHO, MPOUCXOIUT JIH 3TO C CaMOT0
HayaJla, WK pa3BUBAETCs MO3JHEE, C TEYCHHEM BpEMEHH (T10ocie TEeIIoBoro yaapa). [locmepTHOe BCKphITHE TOKA3bIBAET,
YTO B HEKOTOPBIX TKAaHJAX OTCYTCTBYIOT IIaTojorMyeckue u3MeHeHus. CBOEBPEMEHHOE BbIABIEHHE (HAYaJIbHBIX
MPU3HAKOB TEIJIOBOTO yAapa), WIM CUMIITOMOB, IPEALIECTBYIOUINX €T0 HACTYIUICHHUIO, B COYETaHNH C CBOCBPEMEHHBIM
OKa3aHUEM I[IOMOIIYM, 3HAYUTEIBHO CHH)KAET PHCK CMEPTENbHBIX MCXOJO0B, W 3HAUYUTEIBHO CHIKAET CTENEHb
noBpexaeHus opranos u Tkaneit [DOD 2003; Navy Environmental Health Center 2007].

4.2.2 OTMUpaHMe TKaHen MbliLlLL (OCTPLIN HEKPO3, pabgamuonus).

PabnoMuonus — coctosiHre, BO3HUKAOLIEE PU IIEPETPeBe OPraHu3Ma B COUETAHUH C ATUTEIBHBIM BBITOJTHEHUEM
¢usnueckoii paboTel. Ilpu 3TOM MpPOMCXOOUT OBICTPOE pa3pyLICHUE MBI WX Pa3pbiB, U OTMUPAHHE MOPAKEHHBIX
MBIIICYHBIX TKaHeW. [Ipy OTMHpaHMM MBINICYHONH TKAaHWM B KPOBb IIOMAJAIOT JJEKTPOJIMTHI M KPYIHBIC OENKH,
oTBeuaBIiMe paHee 3a cokparienue Mbimn] [Khan 2009; Cervellin et al. 2010]. [Ipu oTMHUpaHMM MBIIIEYHON TKaHH,
OCHOBHBIM 3JIEKTPOJIUTOM, TIOMAIAIONINM B KPOBb, sIBIsieTCs Kanuil. [loBhINIeHNe ero KOHIIEHTpAIllui B KPOBU HapyIIaeT
PUTM CEpACYHBIX COKpallleHWH, W COo3MaéT pHUCK CEepIeYHBIX MpHCTYynoB. Kpome Toro, KpymHble OEmkd U3
Pa3pyYIIMUBIINUXCA MBI MOTYT ITOBPEANUTH YyBCTBUTCIILHBIC MCM6paHI)I IIOYCK.

TUNUYHBIMH CUMIITOMaMH SIBJISIIOTCSA OOJIb B MBIIIIAX, cIa00CTh, OTEKH, CyIOpPOTH, CIadOCTh, YMCHBIICHUE
JMara3oHa MepeMenieHns cyctaBoB. [IpusHakoM pabmommonmsa siBisieTcss TEMHaAA, WM IBeTa 4as, moda [ Brudvig and
Fitzgerald 2007; Khan 2009; Cervellin et al. 2010]. Ho cuMnTOMBI Y pa3HBIX JIFOJICH HE OMWHAKOBHI, H Y HEKOTOPBIX
JIO/IeH OHM MOTYT OKa3aThCsl «He-CTaHAAPTHBIMWY: YTOMJICHHUE, TIoXasi IEPEHOCUMOCTh (PM3MYECKOH HArpysku, OoJH B
JKUBOTE, OOJTM B CIIMHE, TOIHOTA, YXYAIEHNE paboThl CO3HAHMS — & Y APYTUX JIOACH CHMITOMBI MOTYT OTCYTCTBOBATb
[Huerta-Alardin et al. 2005; Brudvig and Fitzgerald 2007]. Tak, B 0fHOM U3 UCCIIEAOBAHUMA, JTUIIH TIOJIOBUHA TIAITUECHTOB,
Yy KOTOPBIX ObLT OATBEPKACHHBIN padIoMuoIH3, coodmmia o 60X B MbImax iy o ciadoctu [ Cervellin et al. 2010].
Tak kak TEMHBIA LBET MOYM M CYJOPOIM B MBIIIAX MOTYT OBITh EJUHCTBEHHBIM HPU3HAKOM (CHMIITOMOM)
pabaoMuonm3a, To 3T0 3a00JIeBaHNe MPH HeperpeBe U 00e3BOKUBAHUN OpPraHM3Ma MOXET OBITh MPUHSTO 3a APYroe. ITo
MOJTBEPINIIO HUCCIIEIOBAHUE Cy4aeB 3a00JIeBaHUH, Pa3BUBIIUXCS MPH NIEPETrpeBe M BHIMOTHEHNH (PU3MYECKOI paboTHl,
KOTJa B OOJNBIIMHCTBE CiTydaeB ObLI pabJOoMHONIN3 — HO CHavyalla OH He ObUT BBISIBJICH IPH MOCTaHOBKE Anarno3a [ Gardner
and Kark 1994]. CBoeBpeMeHHO BBISBUTH PabJOMHONIM3 M TOCTABUTh IMPABWIBHBIA IHArHO3 CJIOXHO. UeM cuiibHee
YXyAILISHUE 3I0POBbs, U YeM I03kKe OyIeT MOCTaBJIeH MPaBIIIbHBINA TUarHo3 (M HadaTo afieKBaTHOE JIEUeHHE), TeM BBIIIE
PHCK OCJOXHEHHMH, W PUCK HEOOpaTHMOro YXyALICHUS 3I0pPOBbs (HampuMep — YXyALIeHHe paldoThl MOYEK H3-3a
TIOBBIILICHHUS AaBJICHUS B UX MOJIOCTH — KOMIAPTMEHT-CUHAPOMA Hd AHSAUNUCKOM).

Tabmuma 4-4. CpaBHeHHE TEIUIOBBIX YIAPOB — KIACCHYECKOT0, M TPH BBITIOTHEHUH (HU3NIECKOH pabOTHL

CBoiicTBa mocTpasaBiero Kaaccnueckmii Teni0Boi yiap npu BbIIOJIHEHUH
M Apyrue napaMerpsl TeNJI0BOM yaap (puznveckoii padoTsI
Bo3spacr MajeHbKHe JETH WIH TOKUJIBIC JTFOIH OO0braHO 13-45 ;et
31m0poBbE Hanmawe xpoHndeckux 3a00aeBaHUH, I OOBIYHO XOPOIIIee COCTOSHHE
o0riee uctorieHue (0cyiadlieHue) OpraHu3Ma 3II0POBBSI
[orona YacTo mpoucXoIUT NP IIUTEIBHBIX IEPUOIAX [Mpouncxoaut npu pa3Hoii moroje

AHOMAJTLHO BBICOKO# TeMITepaTyphl (TEIIOBEIC
BOJIHBI, heat wave)
YnorpebneHue 1ekapcTB JluypeTtuky (MOYETOHHBIE), aHTHIepeccanTbl, | OOBIYHO HE YNOTPEOISIN, UHOT/IAa —

AHTUXOJMHEPTUYCCKUE CPEICTBA, SPOreHHBIE CTUMYIIATOPHI WIH
(eHOTHA3KMHBI (ICHXOTPOIHBIE IPENAPATEI) KOKAaHH
JBurarenbHasi akTUBHOCTh IIpu cmaboit akTHBHOCTH IIpu BEIMOTHEHNHN PU3NIECKOM
paboThl
Brigenenue nora OOBIYHO OTCYTCTBYET YacTo mpuCyTCTBYET
Bosien 1 panee Tuxopaakou Penxo Yacro
Hapymienue KuciaoTHo- JprxaTenbHBIN allkano3 JlakTaTanunos
OCHOBHOI'0 PABHOBECUS
OcTtpas noyeuHas OueHb penko Yacro
HEJOCTATOYHOCTh
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https://en.wikipedia.org/wiki/Heat_wave
https://en.wikipedia.org/wiki/Compartment_syndrome
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%82%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D0%B4%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BA%D0%B0%D0%BB%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%BD%D0%BE-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%BD%D0%BE-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B4%D0%B5%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B0%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
http://studbooks.net/73602/meditsina/kompartment_sindrom

Pabmommonu3 (orMupanue Penko ObIBacT CHIILHBIM BceTpeuaetcs gacro, u ObIBacT
TKaHH MBILIII) CHJIBHBIM
T'unepypukemus YMepeHHas 3aMmeTHas
(TIOBBIIIIEHHOE COACPKAHUE
MOYEBOH KHCIIOTHI B KPOBH)
COOTHOLIEHUE MEKTY 1:10 IloBrpiIeHHOE
KpEaTHHUHOM U a30TOM
MOYEBHHBI KpoBU BUN-fo-
creatinine ratio
Kpearunkunasa, anpaonasa HemHOro noBbIICHHBIE 3aMeTHO MOBBIICHHBIE
[NoBbIIEHHOE COAEpIKaHUE OOBIYHO OTCYTCTBYET YacTo npucyTcTBYyeT
KaJHs B KPOBH,
CUIEepKATHEeMHUs
CHmKxeHre KOHLEHTPauu Penxo Yacto
KaJbLUs B KPOBH,
[TUIOKAIbIIUEMUS]
Hapymenne Cnaboe MoxeT ObITh 3aMETHBIM
CBEPTBIBAEMOCTH KPOBU
CHuxeHue cofepKanus Penxo Yacro
[IIFOKO3BI B KPOBH,
CHIIOTIMKEMUS
Hecrounnk: Heat Stress Control and Heat Casualty Management [DOD 2003].

Jnisi AMarHOCTUKHU pabIOMUOJIHM3a KBATM(QHUIIUPOBAHHOMY Bpady CJEIyeT ONpEAeTUTh KPeaTHHKHHA3Y B KPOBH.
CreneHb pa3BUTHA Pa0dIOMUOIN3a 3aBUCUT OT CTENCHH TOBPEXIEHHS APYTHX CUCTEM M OPraHOB, M OT MaKCHMAJIbHOTO
collepKaHMUsl KpEeaTHMHKWHA3bl B KPOBU. B I0JITOCpOYHOM TuTaHe, MOCHEACTBUS PadIOMHONHM3a MOTYT OBITH CaMBbIMH
Pa3HBIMH - 3TO OY€HBb CHJIILHO 3aBHCHT OT TOTO, HACKOJBKO OBICTPO OBLT IMOCTaBJICH AWArHO3 M MPOBEICHO JieueHue [ Line
and Rust 1995]. Jlnsg yctpaneHust cinaboro padoMHOJIM3a MOKHO MUTh MHOTO kuakoctu [George et al. 2010]. ITpu
CephE3HBIX CNyyasx TpeOyeTcs TOCIUTaIM3alus U MHTEHCUBHOE JICUEHHWE C BHYTPHUBEHHBIM BBOJOM KHIKOCTH IS
pa3baBiieHUs TOMABIINX B KPOBb OEIKOB, M 3a CUET DTOTO - CHIDKEHHS WX TMOBPEXKIAIONIET0 NEHCTBHA Ha TIOYKH;
HaOJIroIeHne 3a paboToi cepra 0OHAPYKEHUS H3MEPECHISI PUTMA H3-3a BEIOpPOCa B KPOBH DJIEKTPOJIUTOB; M HAOIOCHIE
3a paboToii mouek [Sauret et al. 2002]. B ToxENBIX ciIydasx MOXET HApYyMIUThCS padoTa MOYeK, U Torha Tpedyercs
WCTOJIh30BAHUE UCKYCCTBEHHBIX MTOYEK JUISl OYMCTKH KPOBU OT MPOTEUHOB M 3JIeKTponuToB (quanu3) [ Bosch et al. 2009].
Hapymenne paboThl TOYEK MOXXET OBITh BPEMEHHBIM, HO B HEKOTOPBHIX ClIydasx HUX paboTocrnocoOHOCTh He
BOCCTaHABJIMBACTCS; U TOT/Ia HEJABHO 3IOPOBBIA YeIOBEK JOJKEH JKUTh MOAKIIOYCHHBIM K HCKYCCTBEHHOM MOYKE, WU
emy TpebyeTcs ux nepecaaka. [lopsaka 8% cimydaeB pabaoMuonu3a MpUBOIUT K cMepTu moctpanasmux [ Cervellin et al.
2010]. B mpommioM, /Ut BBISBICHHS paOIOMHOIM3a TTPOBOIMIA aHAIN3 MOYH. DTO TO3BOJISUIO BEISIBUTH 3a00JIeBaHHE,
€CITi OHa cojiepiKalla MHOTJIIOOMH, M HE COZAEpKaia KpacHble KpoBsiHbIE Teiblia. Ho MHOTI00MH OBICTPO BBIBOIUTCS U3
OpraHu3Ma, U €ro COAEPKaHWEe MOXKET CHU3UTHCA 10 HOPMAaIBHOTO YPOBHS B Mpejeniax 6-TH 4acoB MOCIE MOBPEKICHHUS
mbim. [lostomy Ttakoil cmoco6 nuarHocTukM HeHaa&xeH. OmHO M3 HCCIENOBaHUM IOKasano, 4yTo Jumb y 19%
MAIIEHTOB, Y KOTOPBIX MOATBEPKAEHHBIN paOIOMHOIN3, B MOMEHT ITOCTAHOBKU JMarHo3a OBbLT TIOBHIIIEHHBI YPOBEHb
muornoouna B Moue [Counselman and Lo 2011].

ITpu pabaomuonuse, JOMOJHUTENBHYIO OMACHOCThH JUIS 3A0POBBSI CO3JAIOT: MOBBIIICHWE TEMIIEPAaTyphl LEHTpa
TeJNa MPH TOCTYIJICHWU Teljla M3BHE, W3-32 BBIMOJHEHHH PabOThI, M M3-32 HEKOTOPBIX 3a00JIeBaHMI, MPU KOTOPBIX
MOBBIMIACTCSL TEMIIepaTypa Tela (HAIpUMeEp - 3I0KAYeCTBEHHAS THIEpTepMus); OOE3BOXKMBAaHHE OpraHW3Ma; IMpHEM
HEKOTOPBIX JIEKapCTB (HAmpUMEp - CTATHHBI, CHIDKAIONINE XOJECTEPHH B KPOBU;, W AaHTUACTPECCAHTHI); TPUEM
Oe3pelenTypHbIX JIEKapCcTB (HAampuUMep - AHTUTUCTaMUHBI, HECTEPOUIHBIE MPOTHBOBOCHAIUTENHHBIE MPENapaThl,
OMeEIpa3oil); 4Ype3MEepHOe YMOTpeOdiicHHe KOo(GerHa;, HCIOIb30BAaHHE IAMETUYECKHUX IHIICBBIX J00aBOK (HAmpuMmep -
kpeatuH W Hydroxycut™); npu€Mm JexkapcTB, ankorois wid aMdbeTaMHHOB; TEpEHECEHHBIC paHee 3a00JIeBaHMS
(HampuMep - CEpIIOBUIOKICTOYHAS aHEMUs WIIM BOJYAHKA); a TaKKe OakTepHalbHbIE WM BHPYCHBIE WH(EKIIMOHHBIE
3abomneBaHusl (HapUMep - TPHUII, BUpyc Dmmreiina — bapp, Gone3ns sernonepoB) [Wrenn and Oschner 1989; Line and
Rust 1995; Huerta-Alardin et al. 2005; Melli et al. 2005; Do et al. 2007; Makaryus et al. 2007; Dehoney and Wellein
2009; Nauss et al. 2009; Chatzizisis et al. 2010; George et al. 2010; de Carvalho et al. 2011].

BaxHo paznuyuaTh UCTOYHHK IMOCTYIUICHHUS TEIUIA B OPTaHU3M, TaK KaK OT 3TOTO 3aBUCST CHMITTOMEI, IIPU3HAKU U
BO3MOKHBIA HMcX0J padmomuonu3a. Ecnm y mocTpamaBmiero ObII KJIacCHYECKHM TEMJIOBOHM ynaap, TO y HEro OOBIYHO
cTerneHb padroMuomm3a ciadee, 4eM MpY TEIIOBOM yJiape MpHU BBIIONIHEHHK (pu3ndeckoit paboTel. Bo BTOopoM ciyyae y
MOCTPAAaBLIMX BHIIIE ypPOBEHb KPEATWHKMHA3BI, HAPYILIEHO KHCIOTHO-OCHOBHOE PpAaBHOBECHE (ECTh JIAKTaTallUI03),
3aMETHO CHIDKCHa KOHIICHTPAlMs KaIbIUs B KPOBH (IIPH OJHOBPEMEHHOM pE3KOM W 3HAYUTEIHFHOM YBEIHYCHHU
KOHIICHTPAIIMK KaJlUsl, YTO MOXET HApYIIUTh PUTM paboThl cepila), Topaslo Yalle MPOUCXOTUT HapylIeHHEe PadoThI
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https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%BE%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D1%8F
https://en.wikipedia.org/wiki/BUN-to-creatinine_ratio
https://en.wikipedia.org/wiki/BUN-to-creatinine_ratio
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%82%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D0%B4%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B3%D0%B8%D0%BE%D0%BD%D0%B5%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81_%D0%AD%D0%BF%D1%88%D1%82%D0%B5%D0%B9%D0%BD%D0%B0_%E2%80%94_%D0%91%D0%B0%D1%80%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%BB%D1%87%D0%B0%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%BF%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BD%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D1%84%D0%B5%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
https://en.wikipedia.org/wiki/Hydroxycut
https://ru.wikipedia.org/wiki/%D0%9E%D0%BC%D0%B5%D0%BF%D1%80%D0%B0%D0%B7%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B8%D1%81%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D0%BB%D0%B8%D0%BF%D0%B8%D0%B4%D0%B5%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D0%B3%D0%BB%D0%B8%D0%BA%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%92%D0%A1-%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%94%D0%92%D0%A1-%D1%81%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%BA%D0%B0%D0%BB%D0%B8%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B4%D0%BE%D0%BB%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%B0%D1%82%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%83%D1%80%D0%B8%D0%BA%D0%B5%D0%BC%D0%B8%D1%8F

mouek (B 20%-30% ciydaeB, u B MeHee 5% ciydaeB), U ropaslo BHIINIC PUCK HAPYIICHHAS CBEPTHIBAEMOCTH KPOBH
(IMCCEeMHHUPOBAHHOTO BHYTPUCOCYIUCTOrO CBEPTHIBAHMS ) C JIETAIBHEIM ucxonoM [DOD 2003].

VY npexacraBuTeneil HEKOTOPBIX Npodeccuit poj 3aHATHH CO3MaéT HEYyCTpaHMMBbIC (AaKTOPHI MOBBIIICHUS PUCKA
pa3BuTHs pabaoMHuoIM3a M OPYTHX 3a00JeBaHM, BO3HUKAIOUIMX NpU MeperpeBe (MoapHUKA U Ap.). [loxkapHuUKH
PETYJIAPHO TOJBEPraloTCsl BO3AECHCTBUIO PAa3HBIX MCTOYHHKOB TEIUIA: OT OTHA; BBICOKAs TeMIeparypa Bo3ayxa (u3-3a
JKapKOH MOro/ibl); BHYTPEHHEE BBIACIECHUE Tela U3-3a TSDKENoH (u3uueckor paboThI Iy TyIIEHUH IoXXapoB. [Ipuuém
TSDKECTh (PU3UUECKON paboThl BO3pacTaeT M3-3a HOcku crenonexkasl u CU3. Ilpu TymeHnu mokapoB B 3AaHUSIX OHH
MOTyT HecTH 18-27 Kr (40-60 ¢hynmos) CUEIONASKIBI, aBTOHOMHBINA JBIXaTEIBHBINA ammapar, pa3indHoe 000pyI0BaHUE
(HanpuMep, MOABEIIMBAEMBI BEHTHIATOP (ventilation hook) moxer Becuth 8-36 kr). [Ipu TylIeHWM JIECHBIX MOXapoB
MOXAapHUKK HE MCIIOb3YIOT cToiabko CU3, Tak Kak HaxomsTcsa Ha yAajaeHuH oT orasi. Ho oHM noimkHBI nMeTh npu cebe
Bc€ HEOOXOIMMOE, W MM IPUXOIUTCS IMepeHOCHTh Bec 18-50 KT, Mopod Mo mepeceuéHHON MECTHOCTH, W B TCUCHHE
JUIUTeNbHOTO BpeMeHu. B 2011 1. mpoBoAMIIOCH paccieoBaHHe CMEPTU MOKapHUKA M3 MEXBEJOMCTBEHHOHN MOKapHON
Opurazapl, 3aHMMAaBIIErOCs TyIIEHHEM JiecHbIX mokapoB. NIOSH mpoananmsupoBan 3ammcu, ¥ OKas3ajloch, 4TO 3a
MpeaecTBoBaBmye 12 et ObUIO 3aperHCTpUpoBaHO 225 cimydaeB 3a00iieBaHUl, BBI3BAHHBIX IIEperpeBOM - HO 0e3
cmeprenbHOTO Mcxoma [NIOSH 2012]. Taxke HMHCTUTYT HM3ydall NPUYMHBI CMEPTH IMOXKapHUKaA (Bo3pacT 26 JeT),
TYILIMBILIETO [OKaphl B 3JaHUAX. ITO CIIyUHIJIOCH MIOCIIE TOTr0, KaK OH YMEp IOCJe TPEHUPOBOYHOTO 3a0era Ha pacCTOsSHUE
7 ¥M (4,4 munu) ipu Temrmepatype Bozayxa 22,8°C (73°F). Korga moctpaaBiiero JOCTaBHIIM B TOCIIUTANb, TEMIIEpaTypa
uentpa tena 6suta 40,7°C (105,3°F), 1 ObUT BBISIBIICH Pa0IOMHOIIN3. 3aTe€M Y TIOCTPaaBILEro pa3BUiIach OcTpast oYeyHast
HE0CTaTOYHOCTb, AUCCEMUHUPOBAHHOE BHYTPUCOCYAUCTOE CBEPTHIBAHME, U Uepe3 5 THEl oH ymep.

JlaHHBIX 0 YacTOTe pabJOMHOIN3a Y HACEJCHUS NIPH BBHINOIHEHUH (Gu3nuecKoil paboTel - HeT [ Alpers and Jones
2010]. Te mromgm, pod 3aHITHH KOTOPBHIX TPEOYeT MIUTEIHHOTO BBHIMOTHEHHUS TDHKENON QU3NIECKON paboThl (BOCHHEIE,
MOJIMLIUS, CTIOPTCMEHBI) TIOABEPratoTcs OoJbieMy pucky paszsutus padbaomuonuza [CDC 1990; Gardner and Kark 1994;
Walsh and Page 2006; O’Connor and Duester 2011]. YV BoeHHBIX, OoJbIlIas YacTh CIy4aeB OCTPOro pabaoMuOIU3a
MIPOUCXOUT Ha TepBod Hemene TpeHHPOBOK [Olerud et al. 1976]. [lo maHHBEIM, coOpaHHBIM TI03AHEE B Armed Forces
Health Surveillance Center, Tonbko B 2013 1. 6but0 378 cimyuaeB pabmomMuoin3a, KOTOPHIHA, BEPOSITHO, OBLI BEI3BAH
BEITIOJTHEHUEM TsDKENoN (usmueckoit paboThl. D10 Ha 33% BHImIE (CpEAHEr0) €XKETOoJHOrO YHUCIA TaKUX CIydacB 3a
nepuog ¢ 2009 no 2013 r. beo ormeueHo, urto 71% ciaydaeB mpou3omén MexIy mMaeM u ceHTIOpéMm [Armed Forces
Health Surveillance Center 2014]. Ota npo6iieMa MOCTOSHHO BO3HUKAET NPH JIETHUX (QyTOOJIBHBIX TPEHUPOBKAX, TaK KaK
OHH BKITIOYAIOT B Ce0sl BHINOJHEHUE YNPAKHEHUH, CO3AAI0NINX OONBIIYIO (PU3NYecKyr0 HArpy3Ky, 1 HEpEeIKO NpU HOCKE
CU3 B xKapKyro NOromy.

Puck pasButus pabaoMuoinu3za OoJbIle€ HPH BBINOJHEHHH HHTCHCHUBHBIX IMOBTOPSIOLIMXCS YHPAKHEHHH 1O
MOSIBJIGHUST YCTAJIOCTH (TakuX, KaKk OTKUMaHUs), a MpH JUIMTEIHHOM BBIMOJHEHUHM 3a/JaHuil C Harpy3koil, HHXke
MakcuManbHOW, puck Hmxke [Olerud et al. 1976]. Pabmomuonu3 Hepenko pa3BUBaeTcs y Jitofed (HE SBISIOLIMXCS
MIPEICTABUTEISIME (CIIEIAIFHO) OTOOPAHHBIX TPYII HACEICHUS MPH BBINIOJHEHUH UMU TsDKENON (u3myeckor paboTEI,
IPEBBIIIAONIEH WX YPOBEHb (DM3MOArOTOBKH; HO OH IOPOM Pa3BHUBACTCA U y XOPOIIO IOATOTOBIEHHBIX JIIOAEH HpU
BBIITOJTHEHUU UMH TSKETOH paboThl B TEUEHNE KOPOTKOT'O MHTEPBaIa BPEMEHH - WIIH Y TEX, Y KOTO €CTh JONOJIHUTENbHBIE
(axTOpBI pHCKa (JeicTBYOIIIE 0OJHOBPEMEHHO ¢ (u3nueckoi Harpy3koi) [ Walsh and Page 2006].

[Tpu neyennn pabroMHuoNr3a TOMUMO YCTPAHEHUS €ro MPUYMHEI (TO €CTh - CHIDKEHHS TeMIIepaTyphl Tena, eCiu
OHa BBICOKas), HeoOXxommMm mpuéM >kuakocTu. llpm cmabom pabmomuonu3e BBINMBAHWE >KUAKOCTA MPUBOAUT K
pa30aBiIeHUIO IPOTEUHOB B KPOBH JI0 YPOBHS, IIPU KOTOPOM OHHU HE CO3Ial0T ONMAcHOCTH Juia nouek. [lpuém xuakoctu
CHMJKAET 3Ty OMAaCHOCTh JI0 TOTO, KaK MPOU30MIET BOCCTaHOBIEHHE 00BbEMa KPOBH (YCTpaHEHHE TUIIOBOJIEMUH ), KOTOPBIN
YacTO CHIKAeTCs MpH (OTHOBPEMEHHOM) Pa3BUTHM padmomuonu3a. B Gonee TskENbIX citydas mOTPeOHOCTh B JKUAKOCTH
HACTOJIBKO OOJIbIIIE, YTO € BBIMMBAaHUS HEIOCTATOYHO. [ 3TOro MCMONB3y0T BHYTPUBEHHBIE BInBaHus. HeoOxonumo
obecneunts MoueBbieneHue 200-300 mi/dac mpu HAONIONEHWH 3a CHIBOPOTOYHOW KPEaTWHKWHA30H, KamueM |
NOKa3aTesiMU paboThl nouek. [Ipu TaxEnbIX ciyyasx padaoMHoIN3a MOCTPAJABIINX MTOJKIIOYAIOT K KapAUOMOHUTOPY,
TaK KakK M3-32 MOBBIIIEHHOTO YPOBHS Kajus MOXET MPOM30WTH HapyIEHHE PUTMa Cepjla cO CMEpTEIbHBIM HCXOA0M.
[Tpu pabmomuonn3e, pa3BUBLIEMCS BO BpeMs BBHIMOJHEHUS TSHKENOH (u3mueckoi paboThl, 4acTO BCTpeUYaeTCsi HU3KUHU
YPOBEHb KaJblMA, YTO MOXXET MPUBECTU K cynoporaM. [Ipu HapymeHunu paGoThl MOUEK MOXKET HOTPeOOBAThCS COBET
Hedpoora B OTHOUICHWH HCIIONB30BaHUS HMCKYCCTBEHHOM IOYKH Ui remMoauanuia. Pabora mouyexk MOXKeT 3aTeMm
BOCCTaHOBHTCS - @ MOXKET U HET; M B TAKOM CIIydae IMOCTpaJaBIleMy IPUAETCS MOCTOSHHO UCIIOJIB30BaTh UCKYCCTBEHHBIC
MOYKH B TEUECHHUE OCTABILEHCS )KU3HU.

JpyruM TOTEHIMANBbHO CEpPhE3HBIM OCJIOKHEHHWEM MpH pabJoMHONM3e SBISAETCS CHHIPOM CHABIWBAHUS
(compartment syndrome). B naHHOM cilyyae, NMPUYMHON CHIABIWBAHHUA CTAHOBUTCS TO, YTO MBIl HAXOIATCS B
oboiouke ((acium), KOTopas He MOXET PacTITUBATHCS - a TIPU Pa0IOMHUOII3E YacTh MBI (TIOBPEKIEHHBIX) HaOyXaerT,
U CIaBIIMBaeT COceqHME. BONMBIIMHCTBO W3 ATHX MBINII HAXOAWTCA Ha pykax u Ha Horax [Cervellin et al. 2010]. [pu
pabmomMuonn3e TOCTpaJaBIuas MBIIIA BOCHAIACTCS W pa3AyBaeTcs. A TOCKOJIBKY BOJIOKHa OOOJOYKH HE MOTYT
pacuIMpHUTECs, AABJICHHUE CO CTOPOHBI Pa30yXIICH MBIMIIBI CTAHOBUTCS OOJIBIIMM - HACTOJIBKO, YTO 3TO (MOXET)
MIPETIATCTBOBATh KPOBOCHAOXKEHMIO coceqHnx Mbimi. Ecmm (oOmiast) oOoymodka HE OyAET OTKpBITA XHUPYProM s
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YMEHBIIIEHHS 1aBJICHUS U BOCCTAHOBIIEHUS! KPOBOCHAOKEHHS, TO BCE MBIIIIBI, HAXOAAIINECS B HEH, MOT'YT OTMEPETh, YTO
NPUBOJUT K HEM3JICUMMOMY TIOBPEKACHHIO MTOCTpaaaBiieil koneunocty [ Walsh and Page 2006].

VY mocTpazaBIIuX ¢ CHHIPOMOM CHABJIMBAaHHUS MOTYT HAOJIOAATHCA BCE 5 KIACCHYECKHX CHMIITOMOB COCYAUCTOM
HEJOCTaTOYHOCTH: 00Jb, OJIETHOCTD, OTCYTCTBHE ITyJIbCA, ITAPECTE3NH (TO €CTh - OUIYIICHHE MMOKAIBIBAHHS, OHEMEHHS,
WM TOpeHHs; OObIYHO B pyKaxX WM HOrax), W mapainnd. CaMbIM pacrpoCTpaHEHHBIM CUMIITOMOM SIBIISIETCST OOJb, U €€
TPYJHO YMEHBIIUTH JIaXKe TPH HCIIOJIb30BaHUM 00€300IMBAOIINX JIEKAPCTB. JTa 00Jbh YCHIMBAETCS TPU MACCHBHOM
pacTsHKEHHH MBI, @ HadaJllo 3TOrO TPOIecca MOXKET MPOM30HTH C 33/J€PKKON 10 BPEMEHH IO OTHOIICHWIO K
MOBPEKACHUIO MBIIII. 3aJepKKa MOXKET COCTABUTh Yachl U Jake JHH, TaK KaKk HaOyxaHWe MOBPEKAEHHON YacTH MBI
JO TOH CTEeNeHW, MpU KOTOPOW HapyliaeTcs KPOBOCHAOXXCHHE, 3aHUMAaeT HEKOTOpOoe BpeMs. IMpH OOCIelIOBaHWH,
MOCTpaiaBiiasi KOHEYHOCTh OMyXIIasi, Tyras (HanpspDKEHHAS), a MPH MPUWIOKEHUHN JaBleHHs] BO3ZHUKaeT 0016, CHHIpOM
CIAAaBIMBaHUS MOXET ITPOU30MTH Ha IIIee, B 00JIACTH KUBOTA, HO YaIlle BCETO OH CIy4yaeTcs Ha HIDKHUX KOHEYHOCTAX. J[s
0oOHapyXeHHUsl B3IyTHS KOHEUHOCTH MOXKHO M3MEPUTHh €€ AUaMeTp, U CPaBHHUTh C AUAMETPOM APYrod KOHEYHOCTH. A
€CId  eCTb OCHOBaHHMS  TMOJO3peBaTh HAIMYME CHHApPOMA  CHABIMBAHUS - HEOOXOIMMO  HEMEIJIEHHO
MIPOKOHCYJIBTHPOBATLCS y CIIEIHATIUCTA (XUPYpPTa), a TAKKE U3MEPUTH JaBJICHIE B 0000uKe (MbII). J[aBiieHre B Hell He
nomxHo mpeBsimath 4 klla (300 mm pm. cmonba). 1lpy MPEBBIIEHNH 3TOTO JABICHHS CIEAYET HEMEIJIEHHO MPOBECTH
¢acumoroMuio (pazpe3 000I0UKH, B JAHHOM citydae - Mbl). KpaiiHe BakHO OKa3aTh IOCTpaJaBIIEMy CBOEBPEMEHHYIO
MTOMOIIIb, TaK KaK MPH MOA0OHOM HapyIIeHUH KPOBOOOpAIlIeH!sT HeoOpaTUMble TIOBPEXKICHHS MBI TPOUCXOIAT Yepe3 8
yacoB (1 0oJiee) nocie yxyaiienus kpopotoka [Haller 2011].

4.2.3 TennoBoe yToMsieH1e (UCTOLLIEHMnE).

TeroBoe yTOMJIGHHE YacTO SIBJIICTCS IPEBECTHUKOM 00JIee CephE3HOTO COCTOSHUS - TEIIOBOTO yaapa. C 3TuM
3a00JICBAHMEM HE PEAKO CTAJIKUBAIOTCS MPH 3KCICPUMECHTAIBHOM OINPEACICHUH CIIOCOOHOCTH YEJI0BEKa BBIJICPKUBATH
nieperpeB. OOBIYHO OHO COIPOBOXKIAETCSI HEMHOTO TOBBIINIEHHOW Temmeparypod neHtpa tema (38-39°C, wmm 100,4-
102,2°F). CUMOTOMEI: TOJIOBHas OOJb, TOIIHOTA, TOJIOBOKPYKCHHE, CIIa00CTh, KaKIa, CHJIBHOE ITOTOBBIJCICHHE,
pa3apakUTEIbHOCTh, U CHIXKEHHE MOYEBBIICICHUS - COOTBETCTBYIOT KaK TEIUIOBOMY HCTOIICHHUIO, TAaK U HAYAJIbHBIM
CTaJusM TEIJIOBOTO yaapa. M3-3a WHIWBUAYANbHBIX OTIMYUM, y JIOAEH JIOCTaTOYHO BEJIHMK pa3dopoC 3HAYCHUUN
TEMIIEpaTypbl LEHTpa Teja, KOTOPYK OHU MOIYT IEpEHOCUThb. HekoTophle IIOAM HE MEPEHOCAT PEKTAIbHYIO
temnepatypy 38-39°C (100,4-102,2°F); a npyrue MOTYT BBLAEpKaTh Topasno 6omnbiryio [Joy and Goldman 1968]. Ecnu
MoTepsl BIard OPraHU3MOM HE KOMIICHCHUPYETCs, 3TO CO34aéT MPEANOCHUIKH Ui Pa3BHTHS OJHOTO WM Oojee
3a0o0neBaHuil (BHI3BIBAEMBIX TIEPETPEBOM), OCOOCHHO TEIIJIOBOTO YTOMIIEHHUS W TETUIOBOTO yaapa. [lo craTtucTruke, MOXKHO
OXXHUJATh, YTO CIyYau TEIJIOBOI'O UCTOIICHUSA OyAyT mporcxoauTh B 10 pa3 vaine, yeM ciydau TerioBoro yaapa [ Khagali

and Hayes 1983].

4.2.4 TennoBble CyaOpPOrW.

TemoBble CyIOpOTH HE SBISIOTCS YEM-TO HEOOBIYHBIM Y JIIOJICH, BBITIOMHIIOMINX TSHKENYI0 (GU3NYECKYI0 paboTy
B YCIIOBHSIX HarpeBaroliero MUKpokimMaTa. TouHas npudrHa (MM IPUYHHBI) TTI0Ka HE OMPEe/eNIeHbl, HO 3TO 3a00IIeBaHue
MOKET OBITh BBI3BAHO C MMOTEPEH COJIeH C MOTOM B COYETAHWU C MPUEMOM SKHIKOCTH (HE COJIEHOM) TaK, 4TO HE
MPOUCXOUT BO3MEIICHUSA TOTEPh AJICKTPOIHUTOB B OpraHu3Me. BO3MOXHO, MMEET MECTO BIHMSHHE MOTEPh JPYTUX
ANEKTPOJIUTOB - MarHus, Kaiplus, Kanus. CyIOpOorH 4YacTO OXBAaThIBAIOT T€ MBIIIIBI, KOTOpPbIE yYacTBOBAIU B
BBITIOTHEHUN pabOThI; U ISl OOJIETYSHHSI COCTOSIHUS CIIEeyeT AaTh UM OTIOXHYTh, BHITUTH BOLY, U BO3MECTUTH MOTEPH
AIEKTPOIUTOB (HAIIPUMED - C TIOMOIIBIO CIIOPTUBHBIX HATUTKOB, COJCPKAIIUX YIIIEBOBI U AIEKTPOIUTHI [ KOHIICHTPALIUS
HaTpusi B chiBopoTke <136 mEq/mutp]). He cnemyer mpuHuMarh coib B TabneTkax. JlJis BO3MEIICHUS MOTEPh COJH
Jy4IIe €CTh OOBIYHYIO TIOJICOJICHHYTO TTUIITY WM ITATH MTOICOJICHAYIO KUIKOCTh B TeUeHne MHOTHX YacoB [ DOD 2003].

4.2.5 TennoBOon 06GMOPOK.

TermoBoit 0OMOPOK OOBIYHO BO3HHMKAET MPH JUTUTEITHHOM CTOSTHHW FUTH TIPH BHE3AITHOM BCTABAHWU M3 CHASYETO
WIN JIeKa4ero MoJoXeHus. B aTom ciydae, n3-3a 0OTTOKa KpPOBHU B Nepu(epuieckue BEHbI, CHIKACTCA JIUACTOINYECKOe
HAllOJIHCHWE CepALd, M BO3HUKAET BpeMEHHOe yxyAumeHue KpoBooOpamenus [DOD 2003]. CuMOTOMBI TEIIOBOTO
o0MopoKka: cnabocTk, FOJIOBOKPYKEHHE, 0OMOPOK. Prck 00MOpoka BeIlIe py 00€3BOKMBAHUN OPraHU3Ma, U OTCYTCTBHU
akkIuMaTth3anuu. Ecimu ¢ pabOTHUKOM CITydWIICsl TETUIOBOH OOMOPOK, TO OHH OOBIYHO OBICTPO MPHUXOAST B ce0sl - ecin
CUJAT WIH JIeKaT; HO MOJHOE BOCCTAHOBJIEHHE CTAOUIBHOTO KPOBSIHOTO JABJIEHMS U YacTOTHI CEpACYHBIX COKpAIECHHH
MOXeET 3aHATh Yac-aBa [DOD 2003].

4.2.6 TennoBas cblinb.

Hambonee pacnpocTpaHEHHBIM BHIIOM TETUIOBOW CHITTU ABIsieTCS motHUNA (prickly heat, miliaria rubra). OHa
MPOSIBIISICTCS. KaK KpacHbIe y3eNKH, OOBIYHO B TEX MECTax, Iie OJIeKJa MpHJIeracT K KOXK€, W BHI3BIBACT OIIYIICHHUE
MOKaJbIBaHUs (0COOCHHO TPH YBEIMYCHUH TOTOBbIAeNeHHsT). OOBIYHO OHA Pa3BHUBAETCA HA TOM y4acTKe KOXKU, KOTOPBIN
HOKPHIT HE HCHApSIOMMMCS ITOTOM. KepaTnHOBBIC CIOM KOXXH IIOTJIOHNIAIOT BOAY, HAOYyXaloT, M MEXaHHYECKH
MIEPEKPHIBAIOT KaHAJBI, TI0O KOTOPBIM TIOT BRIXOJWUT HA TIOBEpXHOCTH Koku [ Pandolf et al. 1980b, 1980a; DiBenedetto and
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Worobec 1985]. Ilpm OTCYTCTBHH JI€4€HHS MOKET NPOM3OWTH WHOUIMPOBAHWE W Pa3BUTHE BTOPHUYHOU
cradunokokkoBoit mHpexmuu [DOD 2003]. Hpyroe koxHoe 3aboneBanue (miliaria crystallina) pasBuBaetcs (Ha
y4acTKax KOXKH), Tlle TIPOUCXOIUT BBIAEICHUE I0TA, U KOTOpPBIE paHee ObLIM MOBPEXICHBI (OOBIYHO - MPH COJIHEYHOM
oxore). [lepeHec€HHOE MOBPEXICHNE KOKHU TPEMSITCTBYET BBIACICHUIO MOTA, W MPUBOAUT K 00Pa30BaHUI0 MAJICHBKUX
WM OOJNBIIMX COCYZOB, HAIOMHEHHBIX >KUAKOCTHIO. [locie mpekpaieHusi MOTOBBIIENEHHsT OHH OOBIYHO OBICTPO
ucye3aroT. 3a00eBaHie IPOXOIUT MOCIIE TOTO, KaK MOBPEKAEHHAS KOKa OTIICTYITHBACTCS (3aMEHSISICh 3/I0pPOBON).

Jpyras pasHOBHIOHOCTH 3abosieBanus (miliaria profunda) MPOUCXOANT NPHU NEPEKPHIBAHUN KAaHAJIOB IOTOBBIX
KeJE3 MoJ Koxkell (Hampumep - 1ocje COJTHEYHOIo 0KOra, Kak M B IpenaslaylieM ciydae). Ho B 1aHHOM ciydae Koxa
BBIMVSIAUT HMHA4Ye - HET YETKUX IPU3HAKOB MEPEHECEHHOTO MOBPEKICHUS; HPUCYTCTBYIOT OTICIbHBIC OJIeAHBIC
BO3BBIIICHUS, HATOMHUHAIONIHE TYCHHYIO KOXKY.

B GonpmmHCTBE CiTydaeB TEIIOBast CHIITb MPOXOAUT IIPH BO3BpaTe B MPOXJIafHbIe yciuoBus. Ecinu 3HaUnTEeIbHYIO
YacTh JHS MPOBOJUTH B MPOXJIANHBIX H/UIH CyXUX YCIOBHUSAX, BEPOSTHOCTD MOSIBICHUS TETJIOBOM CHIMM HU3Kasl; WIM OHA
OyZeT MOSBISATHCS PEIKO.

Xorts caMa 1o cebe TETIoBas ChITIb HE OTIACHA, OHA MOBPEXKAET YUACTKH KOKH M YMEHBINAECT MOTOBBIIEICHHE. A
3TO YXyIIIAeT TeIIOOTBOA OT TeJa M3-3a MCIApEHHs II0Ta, yXyIIIaeT TepMmoperyisinuio. Kpome Toro, moBpexaéHHas
W/WIM  yBIaXKHEHHAs KOXKa JIydlle [OMJIOMAeT TOKCHYHbBIE BellecTBa, 4YeM cyxas. llpum skcnepuMeHTaIbHOM
(MCKYCCTBEHHOM) Pa3BUTUH TEIUIOBOH CHINH, CIIOCOOHOCTH MOTOBBIACIEHHSI BOCCTaHOBMIIACh uepe3 3-4 nexenu [ Pandolf
et al. 1980b, 1980a].

4.3 XpoHuyeckue 3a00JeBaHus, BbI3BAHHBIC BO3JICHCTBUEM
HArpeBaIOIIET0 MUKPOKJIMMATA.

BoszeiicTBue HarpeBaromero MUKpPOKIMMATa, KaK IOKa3ald KOPOTKUE COOOLICHHMS, SMUAEMHONOTHYECKUE U
9KCIIEPUMEHTAJIbHbIC UCCIIEIOBAHMUS, MOKET MPUBECTH K TOJITOBPEMEHHOMY YXYALICHHUIO 340POBbs (YXYIILIECHUIO PabOThI
cepana, MoyeK, MedeH ), TO €CTh K Pa3BUTHIO XPOHUYECKOTO 3a00JI€BaHNS.

B onmHOM U3 mMccienoBaHui CpaBHUBAIH TPYIITY BOCHHOCITYKAIINWX, TOCTIMTATU3UPOBAHHBIX M3-3a 3a00JeBaHU
(BO3HUKIIMX HPH MEperpese); U rpymiy OONbHBIX C alleHOUIUTOM. B mepBoil rpymme puck CMepTeIbHOro ucxona Obul
Ha 40% Balme, yem Bo BTopoi [Wallace et al. 2007]. Kpome Toro, oka3ajioch, 4TO y MYKYUH U3 IIEPBOM IPYIMIbI PUCK
CMEpPTH H3-3a CEepJCYHO-COCYAMCTHIX 3a00JeBaHWMI M WINEeMHUYEeCKOH OoNe3HH cepiana BbIIE, 4YeM Yy OOJIBHBIX
AIMEeHIUIUTOM.

i yTOuHEeHHsT JOJArOBPEMEHHOIO BIMSHUS IIEperpeBa Ha 3J0pPOBbE TpeOyeTcsl MpOBENCHHE JONOIHUTEIBHBIX
uccnenoanuil. Ha xpoHudyeckoe cOCTOSHHME 3A0POBbSI MOT'YT BJIMATH OOJBIIOE YKMCIO PasHbIX (PAKTOPOB, HAIIPUMED -
CephE3HOCTh 3a00JIeBaHMs, UIMTEIBHOCTh BO3ICHUCTBHSI (HArpEeBAIOLIETO MUKPOKIMMAaTa), MPUYHMHBI 3a00JeBaHUS U
npo(rITakTHKA (TEIUTIOBBIX CyI0pPOT).
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naBa 5. N3amepeHue TennoBOro BO3oencTBuS.

TemmoBoli cTpecc - 3TO YncToe (M30BITOYHOE) TOCTYIICHHE TeIjla B OPTaHW3M B Pe3ylbTaTeé COBMECTHOTO
)Z[eﬁCTBPI;[ BHYTPCHHET'O TCIJIOBBIACIICHUA IIPHU oOMeHe BC€IICCTB, BHCHIHCTO BOSHeﬁCTBHﬂ, TCIUIOU30JIUPYIOMICTO BIMSAHUA
OJISKIbI, TAK YTO MPOMCXOJUT HAKOIUIEHHE TerJia B Telie paboTHUKA. HarpeB opranmn3ma BBI3BIBACT (PH3HOIOTHYECKYIO
pEaKIio, HAMPaBJICHHYI0 Ha YBEIMYEHHE TEIUIOOTBOAA OT Tella C IIeNbI0 M30eXKaTh yBEIWYECHUS TeMIepaTypbl. JTO
ymaércst He BCeT/Ia; U IPY YBEITMYCHUH TeMIIePaTyphl MOTYT pa3BHBATHCS (TETIOBEIE) 3a00JI€BaHMs, U HACTYITUTHh CMEPTh.
Ha meperpeB opranusma BIHSIOT BHEIIHHE (DAaKTOPHI - TEMIEpaTypa U CKOPOCTh JBIKCHHUSI BO3/IyXa, NABJICHHUE MapoB
BOJIBbI, TOCTYIUICHUE TEIUIA 33 CYET M3IyueHus. BrinonneHne gusndeckoil paboThl BHOCUT BKIJIAJ B HArpeB OopraHu3Ma 3a
cuér (yBeJWUEHHs) TETUIO00pa3oBaHUS NMPH OOMEHE BEIIECTB - IMPOIOPIIHOHATBHO TSHKECTH BBIOIHIEMON pabOTHL
TemnooOMeH MeXTy KOXKeH M OKPY KaroIIFM BO3TyXOM 3aBHCHUT OT KOJIHMYECTBA U CBOMCTB omexapl [OSHA 1999].

Jns  ompeneneHus TEIUIOBOTO CTpecca MOXKHO W3MEPUTh KIMMAaTUYeCKHe U (DU3MYSCKUE IMOKa3aTelln
OKpYKaroIeH Cpeibl, ¥ 3aTEM OIPEICIUTh WX BIUSHIE HA TEIIO YSIOBEKa C TIOMOIIBIO TTOIXOSAIIETO oKa3arens. B aroit
raBe npuBogutTcss wHpopmarmsa o: (1) u3MepeHun BHEMHUX (HaKTOpoB, (2) MpeACKa3aHWH BHEMTHUX (PaKTOPOB C
MTOMOIIBI0 TIPOTHO30B Toroabl (National Weather Service data), n (3) m3aMmepeHneM Teroo0pa3oBaHus MpU OOMEHE
BEIIIECTB.

5.1 BHeniHue GpakTopsl.

[Tpu paccMOTpeHUH TETIOBOTO BO3/ACHCTBUS Ha paOOTHMKA, BHEIIHUMHU (akTopamu siBisitorcst (1) Temmeparypa
BO3/lyXa, U3MEPEHHAs TEPMOMETPOM C CYXHM YYBCTBUTEIBHBIM 3JEMEHTOM; (2) BIaKHOCTh, WK (TOYHEE) JaBIICHHE
mapoB BoAbL; (3) CKOpOCTh IBWKEHHUS BO3ayxa; U (4) m3nydeHue (coilHedHoe W HWH(]pakpacHoe). MOXHO H3MEpPUTH
KOJIMYECTBO TEILIa, MOCTYIAIOIIET0 B OPraHu3M. JTO MOCTYIICHHE (OTpeiesieMoe TEMITEPaTypoi OKpY KaroIiei cpebl,
Teruionepeaaueii NIMyIeHUEM, BIaXXHOCTBIO, JIBUTATEILHOW aKTUBHOCTBIO, U JPYTHMMHU (DAKTOpaMH) MOXKET MPUBECTH K
HAKOIUIEHHUIO TeIia B OpraHu3Me. B pe3ynbTare BO3HMKAeT (M3MOJIOTHYECKAsl peaKius, HalpaBJICHHAs Ha YBEIHMUYCHUE
TEIIOOTAAYH JUTS TIOACP KAHMS TIOCTOSTHHOM TeMItepaTypsl Teia [ Parsons 2003].

5.1.1 TemnepaTtypa Bo3gyxa, uamepeHHass TepMOMETPOM C CYXUM

YYBCTBUTEJIbHbLIM 3J1IEMEHTOM.

W3mepenne 3To# TemmepaTypsl (ta) SABIsETCS CaMBbIM ITPOCTHIM CIIOCOOOM OLIEHKH KIMMAaTHYEeCKHX yciaoBuid. OHa
paBHa TeMIepaType OKpY>KaroIlero BO3ayXa, M3MEPEHHON TEpPMOMETPOM; eINHUIAa U3MEpeHUs - Tpaaychl Llenscus (s
noiy4eHus: temmepatypsl no Llenbcuio 3 temmneparypel mo PapeHreiity MOXHO Hcnonbs3oBath (opmymny: T(°C) =
[ T(°F) — 32] x 5/9 ). lns m3MepeHus: TeMIreparypbl BO3AyXa HCHOIB3YIOT TEPMOMETPBI C CyXHM YYBCTBUTEIHHBIM
3JIEMEHTOM pa3HbIX THIOB: (a) )KHIKOCTb B CTEKJISIHHOM TepMomeTpe, (b) TepMomnapsl, U (€) pe3ucTOphl, pearupyomiue
Ha TeMmmepaTypy (TEpMHUCTOpBI). Y OTHX TEPMOMETPOB pa3Hble KOHCTPYKIMH, CBOWCTBA, XapaKTEPUCTHUKU U
UCIIO0JIb30BaHHBIE 17151 H3TOTOBJICHUS YyBCTBUTEIBHOIO JJIEMEHTA MAaTEPHAIIbL.

[Ipu ucoap30BaHUH TFOOOTO TEPMOMETpPA CIIETYET BBHITIONHATE TpeboBaHus [ Ramsey and Beshir 2003]:
- TemmepaTypa, u3mepsieMast JII0ObIM TEPMOMETPOM, TOJDKHA HAXOAUTHCA B TIPE/IeNax JHara3oHa ero U3MEpeHHUs;
- AnuTeapHOCTh 3aMepa JOJKHA MPEBBIIATh IUTEILHOCTD Mepruoaa cTabMIn3aiy NOoKa3aH!i HHCTPYMEHTA,
- UyBCTBUTENBHBIN 3JIEMEHT JOJDKEH pa3MenaThcs Kak MOYKHO OJIFKe K MECTy, I/ie TpeOyeTcsi H3MEepUTh TEMIIEPaTypy.
- [Ipu Hanuunu n3nmy4yeHus (Hampumep - B COJHEYHBIN J€Hb, MIIM MPH HATHYUH PSIAOM IOBEPXHOCTEH ¢ TeMIeparypoil,
OTJIIMYAIOLIEHCS OT TEMIIEPaTyphl BO3LyXa) YyBCTBUTEIBLHBIN 3JIEMEHT HEOOXOAMMO SKPaHUPOBATH.

5.1.1.1 ’KuIKOCTHO-CTEKJISIHHbI€ TEPMOMETPbI.

Camble IPOCTHIE B HIMPOKO PacpoCTpaHEHHBIE TEPMOMETPHI UCTIONB3YIOT PACHIMPEHUE KUIKOCTH B CTEKITHHOM
cocyze. Panee mmpokoe nmpuMeHeHne HaXOAWIN TEPMOMETPHI C PTYThIO U ciupToM. [IpH BBICOKOI Temmeparype JydIie
UCIIOIb30BaTh PTYTHBIC TEPMOMETPHBI; a IPH HU3KOI TeMIeparype - TEpMOMETPHI ¢ CIIUPTOM, T.K. PTYTh 3aMep3aeT IpH
temmeparype -38,8°C (-37,9°F), a ciiupt -114°C (-173,6°F). 13-3a TOKCHYHBIX CBOWCTB PTYTH, PTYTHBIE TEPMOMETPHI HE
npoxpatoT HaceneHuto (B CLA), HO OHM MOTYT HCHONB30BATHCS HCCIENOBATENSIMH. B HMEIOIMXCS B MIpOJake
TEPMOMETpPAX HCHONB3YIOT JAPYTHe XHUAKOCTH, HAlpUMep - CIUPT. TepMOMETpHI, HCIOIb3yeMble Ul H3MEpEHHS
TEMIIepaTyphbl OKPYXKAIOIIEH cpellbl C CYXHM YYyBCTBHTEILHBIM 3JIEMEHTOM, JIOJDKHBI MOJHOCTBIO IOJIBEPTraThCs
BO3/ICHCTBHUIO OKpY’Karoliel cpensl (total immersion types). Ux xanuOpyroT myTéM MOTpy>KEHUS B Cpey B TEpMOCTATe, a
KaTHOpOBOYHAS IIKaja 3aBHUCUT OT KOX(QQUIUEHTOB TEIUIOBOIO PACHIMPEHUS KaK CTEKISHHOTO KOpIyca, TaK H
xuaroctd. Cieyer HCrob30BaTh TEPMOMETPHI C TPalynpOBKOM, HAHECEHHOU Ha cTepikeHb. OHM MPOCThIE, HO XPYIKHE,
Y MX [TOKA3aHUsI MOTYT UCKA3UThCS TIPU BO3JCUCTBUH U3ITyUCHHS.
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5.1.1.2 Tepmonapsbl.

Tepmonapsl COCTOAT U3 ABYX IPOBOJIOK U3 Pa3HBIX METAJIOB, COEIMHEHHBIX BMECTE HAa 000MX KOHLAX (CBApKOH,
MaliKoN WITH TIPOCTO CKpydrnBanueM). OTHO U3 COSTUHEHUI MTOMEIIAETCS B CPEIY C MMOCTOSHHON TeMITepaTypou (0OBIIHO
0°C = 32°F) myTéM mOrpyXeHusi B EMKOCTb C BOJOW M JBAOM. A JIPyroe COCAWHEHUE HCIONb3YeTCs Ui U3MEPEHHUS
Temreparypsl. M3-3a oTinuyuii B 3JIEKTPOXMMUYECKUX CBOWCTBAX JABYX METAJIOB BO3HHMKAET 3JIEKTPOABMXKYIUAS CHIIA
(BAC) unm HampsKeHre, a TOTEHINAJl 3aBUCUT OT PAa3HOCTH TEMIIEpaTyp MEXIYy IBYyMs KOHIIAMHU ¢ coenuHeHusIMH. [Ipu
UCIIOJIb30BAHMM MHWUIMBOJIBTMETPAa WM MNoTeHmuomerpa st ompenenenus OJC wiM  MOCTOSHHOTO —TOKa
(COOTBETCTBEHHO), C TOMOIIBIO IMOAXOISIICH KaTHOPOBOYHOH TaONuUIIbl (MK Tpadrka) MOXKHO ONPEAETUTh TEMIEPATyPy
BTOPOTO COeAMHEHHMsA. JIJIsl M3rOTOBJICHHS TEPMOIIAp Yallle BCETO HMCIOIb3YIOT MEAb U KOHCTAHTHH (MEIHO-HUKEJIEBBIN
criaB). Ha Tepmonapbl MeHbIIIEe BIHSET H3TyUYeHNE, OHH U3MEPSIOT TEMIIepaTypy TOYHEE, U MX MOYKHO MCIIOJIb30BaTh IS
W3MEpEHHId TeMIIepaTypbl Ha YAaJICHUH.

5.1.1.3 TepMope3ncTOPLI (TEPMUCTOPBDI).

Tepmope3ucTop  (TEPMHUCTOpP) HCHONB3YyeT B KAadecTBE  YyBCTBHTEIBHOTO  3JIEMEHTA
METAJUINYECKYIO MPOBOJIOKY (TO eCTh — pe3ucTtop). Ilpu yBennueHun temrepaTypsl €€ CONpOTHBICHHE
BO3pAcTaeT. JTO MO3BOJISIET ONMPEAETUTh TEMIIEPATYPy C MOMOIIBI0 H3MEPHUTENBLHOr0 MocTa (Wheatstone
bridge) w/unm TaJbBaHOMETPAa M COOTBETCTBYIOIIECH KamuOpOBOYHON Tabmuubl (wiu rpaduka). B
HEKOTOPBIX CIIydasX TEPMHUCTOPHI KaJHOPYIOT TaK, YTO 3HAYEHHE TEMIIEpaTypbl MOXXHO CUHUTHIBATH
HanpsMyro. TepMUCTOPHI TOXXE MEHBIIE IMOJBEPKECHBI BIUSHUIO W3TYYCHUS, HO MOXET TpeOOBaThCs
MHIMBHUIyaJbHAas KAIMOPOBKA 30H/IOB.

5.1.1.4 buMeTa s InYeCcKHEe TEPMOMETPLI.

B 6I/IMCT3J]J]I/I‘IGCKI/IX TCpMOMCTan I/ICHOJ'II)3yeTC$1 JABE IIOJIOCKHU U3 paSHBIX MCTAJIJIOB, COCILI/IHéHHI)IC Ilpyr C
IpyroM Ha KoHIax. M3-3a paznuumst Kodh(UIIHEHTOB TEMITIEPATYPHOTO PACIIMPEHHS YV Pa3HBIX METAJUIOB, IIPH Harpese
WIIN OXJIAXKACHUHN OHU U3MCHSIOT I[J'II/IHy — B pa3H0171 CTCIICHU. 9TO l'IpI/IBOIII/IT B IBUXCHUC OTKaHH6p0BaHHLIﬁ I/IHI[I/IKaTOP
Temreparypsl. Takue TepMOMETPBI YaCTO HCIIONB3YIOT B TEPMOCTATax U B IpUOOpax.

5.1.2 BnaxHoCTb.

J171s OIICHKY BJIAYKHOCTH — KOJIMYECTBA BOJIBI B IAHHOM 00BEME — 4aCTO UCIOJIB3YIOT OTHOCUTEIIBHYIO BIIAXKHOCTh
(relative humidity RH), 10 ectb oTHomieHue (%) KOMWUYECTBA BJIarM B BO3JyXEe IO CPABHEHHID C MAaKCHMAaJIbHO
BO3MOJXKHBIM KOJIMYECTBOM (TIpU TOH K€ TeMIleparype), TO €CTh 10 OTHOIICHHIO K HACHIIICHHOMY BJIarod BO3IYXY.
BiiakHOCTh sIBJISICTCS MOKA3aTe/IeM JIaBJICHHS BOJASHBIX HApOB, 3aBHCAIICTO OT TEMIEPaTyphl. DTO JAaBJICHHE OKa3bIBACT
CWJIBHOE BIIMSTHUE HA OXJIKICHUE Tella IIPY UCTIApEHHH 1oTa. UeM BBIIIE JaBICHUE BOMISHBIX MTAPOB B BO3IyXE, TEM XYXKe
UCTIapsETCs TMOT, U MEHBIIE TeIUIOOTBO OT TeJa.

Jlns u3MepeHus BIaXXHOCTh UCTIOIb3YOT CUTPOMETD, MM ICUXPOMETDP. DTH TEPMUHBI OOBIYHO MCIIOJB3YIOT IS
0003HaueHUsT TPUOOPOB, HAMIPSIMYIO U3MEPSIONUX (OTHOCUTEIBHYIO) BIAXKHOCTh. B rUrpoMeTpax MCIOIB3YIOT BOJIOCHI,
WIH JIpyTOd OpraHWYEeCKHil Marepuall; OHH TPOYHBIE, MPOCThIe W Heaoporwe. Ho y HMX HHU3Kas YyBCTBUTEIHHOCTH,
ocobeHHo mpu Temneparype Boine S0°C (/22°F) 1 Ipu OTHOCUTENBHOH BlIaxkHOCTH HIDKE 20%.

5.1.2.1 /laBjieHue BOJASTHOIO Napa.

Hasnenue BogsHOTO Mapa (Pa) - 310 maBneHwe, mpu KOTOpOM map OyAeT HaXOIUTHCS Hal MOBEPXHOCTHIO BOFI,
€ClIi OHM HaXOHATCS B 3aKPBHITOM O0BEME, M TOAMCPKUBACTCA TMOCTOSHHAsA TemrepaTypa. OOBIYHO [aBieHHE Tapa
m3mepstoT (B CLLIA) B M. pt. croznba. [Ipu ucnons3zoBanun cucremsl CU ero msmepsitot B klla. s mpeodpasoBanus
JABJICHUS W3 MM. PT. cronba B klla HeoOXoaumMo yMHOXHUThH ero 3HadeHue Ha 7,5 (760 / 101,325). dnsa BeIYucIeHUs
TEIUIOOTIAauu OT Teja pabOTHHKA 3a CHET HCMApEHUs MM0Ta HeOOXOIUMO 3HATh aBJICHHE BOSHOTO Mapa B OKPYIKAIOIIEM
paboTHHKa Bo3ayxe. UeM MeHbIIe aBiIeHHE BOASHOTO Mapa B BO3IyXe, TEM OOJIbIIe CKOPOCTh UCIIApPEHUs M0Ta, H TeM
0OJIBIIIE TETIOOTBO/T.

Jns ompeneneHus NaBI€HUS BOJSHOTO Tapa OOBIYHO WCIIONB3YETCS ICHXpoMeTpudeckas amarpamma. OHa
yCTaHaBIMBAaeT B3aMMOCBSI3b MEXIY TeMIlepaTypoil BO3ayXa, M3MEPEHHOH TEepPMOMETPOM C CYXHM UYyBCTBUTEIHHBIM
aJIieMeHTOM (ta), TeMIepaTypoil BO3Iyxa, U3MEPEHHOW TEPMOMETPOM C BIAXKHBIM UYBCTBUTEIBHBIM 3JIeMEHTOM (twb),
TEMIEepaTypoi TOUKH pockl (tdp), OTHOCHTENBHON BIAKHOCTHIO, M IaBleHHeM BozsHoro mapa (Pa). Eciin Bam mu3BecTHBI
JIBa U3 MIEPEYUCIICHHBIX ISATH MMapaMeTpoOB, TO C TIOMOIIBI0 TICHXPOMETPUIECKON TuarpaMmbl Bl MOXeTe OIyduTh TpH
OCTaJbHBIX.

5.1.2.2 EcTecTBeHHAS TeMIIEPATYPA BJIAKHOIO IIAPUKA TEPMOMeETpA.
Orta temmeparypa (natural wet bulb temperature, tnwb) - 3T0 TeMmmepaTypa, HU3MepseMas TEPMOMETPOM,
YYBCTBUTEJIBHBIN 3JIEMEHT KOTOPOTO MOKPBIT BIOKHBIM (PUTHIEM, KOTOPBIH HAXOMUTCSA B BO3IyXeE, MBIKYIIEMCS C TOM
CKOPOCThIO, C KAKOW OOBIYHO JBIIKETCS OKPYKAFOIIHIA BO3IyX.
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Jlns m3MepeHns Temmnepatrypsl thwb clieyeT MCTOIb30BaTh KHIKOCTHO-CTCKIISTHHBIE TEPMOMETPHI, ¥ KOTOPBIX
KaTMOpOBKa MPOBOJIMIACHE B TEPMOCTATHUECKUX YCIOBUSAX, HO MPH YaCTUYHOM YBIIQXKHEHUU (TOJBKO UyBCTBHTEIHHBIN
anemeHT). [Ipu ncronp30BaHNM TEPMOMETPa, Y KOTOPOTO KAITMOPOBKA MPOBOIMIACH MPH OAMHAKOBBIX YCIOBHSX U JIJIS
YyBCTBUTEIILHOTO 3JIEMEHTA, U JJIsS OCTAIBHOMN YacTH, HE0OXOAMMO MCIIOJIb30BaTh MONPAaBOYHbIN KO3 duiueHT [ Benedict
1977]. JIns TOYHOTO M3MEpPEHHUs 3TOW TeMmmepaTyphl (thwb) HEOOXOAMMO HCIIOJIb30BATh YHUCTBHIA XJIOMYATOOYMaYKHBIHM
GUTHIIB, TUCTUIUIMPOBAHHYIO BOJY, W TOAXOJAIIEe 3KpaHUPOBAaHHE I MPEAOTBPALICHHS MOMAafaHUs (COJHEYHOTO)
W3ITyYeHHUSI.

5.1.2.3 HCI/IXQOMCTQI/I‘IGCKaH TEMIICpATYpPaA, U3MEpACMAA TCPMOMETPOM € BJIAKHBIM YYBCTBUTCIbHBIM
DJIEMEHTOM (Psychrometric Wet Bulb Temperature)

[lcuxpomerpruyeckas TemIeparypa, HW3MEpeHHas C TIOMOIIBI0 TEPMOMETpa C MOKpPBIM IIapukoMm (tpwb)
MOJTydaeTcs TOT/a, KOT/Ia UYBCTBUTENBHBIA OJEMEHT TEPMOMETpa TOKPHIT BIAXHBIM (PUTHIEM, W Ha HETO
MPUHYAUTEIBHO BO3JCHCTBYET CWJIBHBIAH MOTOK BO3ayXa. OOBIYHO 3Ty TeMIIEpaTypy H3MEpPSIOT C MOMOIIBIO
CHELMAIFHOTO «BPALIAIOLIETOC) TCHUXpOMeTpa (sling psychrometer), COCTOSIIETO M3 JIBYX PTYTHBIX TEPMOMETPOB,
YCTaHOBJIEHHBIX B IICHXpOMETpe OTAeiabHO. OAMH W3 HHUX HUCIONB3YeTCs Ui M3MepeHHs TeMmiieparypsl. /s obmysa
JYBCTBUTENIBHBIX JJIEMEHTOB BO3IyXOM OHHM MOTYT BpamiaThCs Bpy4HYIO (mpuMmepHO 1 munHyTy). [lpm mcmonp3oBaHuM
MEXaHUYECKOTO BEHTHJIATOPA, OH MPUBOIUTCS B JBMKEHUE DIIEKTPOABUTATEIIEM WM OT NPYXHUHBIL. Eciu 1Ba MOBTOPHBIX
3aMepa Jaju OAWHAKOBBIM pe3ylbTaT - CUYHMTAIOT, YTO TeMmreparypa tpwb m3amepeHa koppekTHo. Ilo cpaBHEHHIO ¢
TUTPOMETPaMU, TICUXPOMETPHI MPOIIe, TOUYHEE, OBICTpee pearupyroT Ha u3MeHeHus. Ho MX Hesb3s MCIOJIb30BaTh MPH
Temreparype, OJIM3KOH K TeMmreparype 3amep3aHust BOJbI, M HIKe He€ (TO eCTh, IPH BIAKHOCTH, Kak npasuio, 100%, u
JaBJIeHNH BojsiHOTO Tlapa okojo 0,4 klla - 3 mm. pm. cmonba).

5.1.2.4 Temneparypa TOYKH POCHI.

Temneparypa Toukn pocsl (tdp) - 3TO TemmepaTypa, IpH KOTOPOH - JUId WMEIOIINXCS JABICHHUS U BIAKHOCTH
BO3/IyXa, U MPH YMEHBIICHUU €r0 TEMIICPATyphl - HAYHETCS KOHJCHCAIMS BOJBI. [l M3MEpeHUs 3TOi TeMIiepaTypbl
UCTIONIB3YeTCSl (CTIEUabHBI) THTPOMETP TOYKHM POCHL. Y HEro HMMEETCsS XOpOLIO OTHOJIMPOBAaHHAs, OXJaxIaemas
MOBEPXHOCTb, ITOABEPraroIIasicsi BO3ACHCTBUIO OKpYyXkaromieid atmocdepsl. st onpeneneHus TeMnepaTypbl TOUKH POCHI
HaONIOJIAIOT, IPU KaKoW TeMIiepaType HauHETCsl KoHaeHcanus. [ urpoMeTp A i3MepeHusl TOUKU pockl Oosiee TOUeH, YeM
JpyTUe; OH TIOJIE3€H IPHU HM3MEPECHUSX B JaOOpaTOpHBIX YCIOBHUSIX; OH OH JIOpOXKe W Oojee XPYNKHH, 4yeMm Apyrue
mo100HBIe TPUOOPHI, M OOBIYHO TPeOyeT NCTOYHHK JIEKTPOIHEPTUH.

5.1.3 CkopocTb BO3ayXxa.

Bo3myx MOXeT IBUraThCsl OTHOCHTENBHO TeJa M3-3a ABM)KEHHS TIOCIIeTHET0, WM H3-3a BeTpa. CKOpOCTh BO3/TyXa
M3MEpSIIOT B METpax B cekyHAy (m/c, a B CLUA - B hymax ¢ munymy fpm, 1 fpm = 0,005 m/c; 1 m/c = 200 fpm). JIBrxenue
BO3/JyXa MOXET CHJIbHO BJIMSITH Ha TEILIOOOMEH OpraHU3Ma C OKPY:KaroIeH cpesoil, U3MeHsIsl CKOPOCTh TEIIO0TAAuH 3a
CYET KOHBEKLMU U UCTIAPESHUSI.

CKOpOCTb BO3/TyXa H3MEPSIOT C IIOMOIIbI0 aneMomeTpa. Hanbosee pacpocTpaHeHs! 1Ba BHa aHEMOMETPOB - C
JoraTkaMu (OTKJIOHSEMBIMH, W Ha BpAIIAIONIEics KPbUIbYaTKe), M TepMOoaHeMOMETPhL. [10CKOIBKY CKOPOCTh IBMIKEHHUS
BO3/yXa Ha pabouux MecTax OOBIYHO HE MOCTOSHHA, U OHA pPa3liMdHa B Pa3HBIX MECTax, €€ TPyIHO TOYHO M3MEpHUTh. B
TaKHX YCIOBHUSIX TEPMOAHEMOMETPHI IOCTATOYHO HAAEXKHBI M YyBCTBUTEIbHBI (MUHUMAIbHAS H3Mepsemast ckopocts 0,05
m/c (10 fpm). Ho oHM He onpenenstoT HallpaBIeHUE JBHKEHHS BO3/IyXa.

HpI/I OTCYTCTBUH aHEMOMETpPA, JIsI OLICHKN CKOPOCTU BO3AyXa MOXXHO MCIIOJIL30BATh T36J'II/I]_[y§

[OBuxxeHue Bo3ayxa CkopocTtb Va, m/c | Ckopoctb Va, fpm
Hert onnymenns ABMKeHUS Bo3ayXa (HalpuMep — 3aKpbiTas KOMHaTa 6e3 Va<0,2 39
WMCTOYHHUKOB JIBHXKCHUS BO3/[yXa)
Omrymraercst TErKUit BETEPOK (TO €cTh, Cliadoe ABIKEHIE BO3yXa) 0,2<Va<1,0 39-197
Omrymiaercst yMEpeHHBIH BETEPOK (HallpuMep — B HECKOIBKUX METPax OT 1,0<Va<l1,5 197-235

BCHTUWJIATOPA; BOCIIPUHHUMACTCA KaK 3aMCTHOC ABHUXCHHEC BO31yXa —
CIABUTAaCT JIMCTHI 6}7MaFI/I, BOJ'IOCLI)

OmnrymaeTcst Kak CHIBHBIN BETEPOK (HAIpUMep — OKOJIO BEHTUIISITOPA; Va>1,5 >235
MOTOK BO3/IyXa CMEIIAET OJIEKIY)

HcTounuk: [Ramsey and Beshir 2003].
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5.1.3.1 AHeMOMeETpBI € JONATKAMY (OTKJIOHSIEMbIMH, HJIH HA KPbLIbYaTKe).

AHEMOMETpBI C JIONMAaTKAMHM YacTO MCHOJB3YIOT JJIS IPOrHO30B IOTOABI M ONpPEAENICHUS CKOPOCTH BeTpa. Y
Hambosiee pacrpoCTpaHEHHBIX €CTh Bpallalomasicss KpbUIbYaTKa, WM OTKIOHSEeMas JIomaTka. Y TepBOTO THIA I
U3MEpPEHUsI CKOPOCTU BO3JyXa HCHOJB3YETCS JIETKasg KpbUIbUaTKa, pa3MEIIEHHAs B KOJBIE, KOTOPYIO BpaIIaeT MOTOK.
Takoii aHeMOMETp W3MepsieT YUCIO OOOpOTOB B KPBUIBYATKHU, WIIM pacCTOsSHHE B MeTpax (¢gymax). B mpyrom Ttume
aHEeMOMETPOB HCIOJB3YIOTCS 3-4 moirycdepbl, 3akperiéHHbIe TI0 O0OKaM OT BEpPTHUKAIBbHOW och BparieHus. [Ipu iobom
HaIpaBJICHUU BETpa OH OyJET BpallaTh KPbUIBYATKY, U €0 CKOPOCTh ompenensercs mo e€ yactore BpameHus [ ASHRAE
1981a]. Y aHeMOMETPOB C OTKJIOHSIEMOW JIOMATKOM, MOCHEAHsSI HAaXOIUTCS B KOPIYyCE C OTBEPCTUSMHU IJs BXOAAa U
BBIXOJA BO3Ayxa. JlomaTka pazMeniaeTcsl Ha IMyTH ABMXKEHHS BO3/yXa, U OTKJIOHSETCS UM B 3aBUCHMOCTH OT CKOPOCTH.
ITo 3TOoMy OTKIIOHEHMIO, 32 CUET MPeoOPa30BaHMUs IBMXKEHHSI C TIOMOIIBIO
3y04aroil mepenayd, ONpeneNseTcss CKOPOCTh BO3AyXa. AHEMOMETpPHI C
KpbUILYaTKON TOYHEE, YEM aHEMOMETPHI C OTKIIOHAEMOM JIOMATKOM.

5.1.3.2 TepMoaHEeMOMETPbI.

Hnst U3MEpPEHUs CKOpOCTHU BO31yXa c IIOMOILIBIO
TEPMOAHEMOMETPOB HCTONB3yeTCs J(PQPEeKT OXJIAKIECHUS HaArpeToro
JJIeMEeHTa  JBIKyIIMMcs — Bo3gyxoMm.  CylmiecTBylOT  JBa  BHJIa
TEPMOAHEMOMETPOB C HArpeToil MPOBOJIOKOM - ¢ TEPMOPE3UCTOPOM, H C
HarpeBaeMoi TepMorapoi. Mcrmob3yroT 1Ba crmoco0a n3MepeHui.

1. VYcranaBmuBaercs omnpefenéHHOE 3HAUYEHHE COMPOTUBICHHA (WM HANpsSKEHHs) y aHeMOMeTpa C HarpeTou
MIPOBOJIOKOW; WIIM JIIEKTPOABIKYIIeH cwibl (emf) y Harperoil TepMomaphl; H3MepseTcsl TOK, TpeOyeMbli s
MOJIIepKaHUS ATOTO 3HAYCHUS; U 3aTEM OIPEETAeTCS CKOPOCTh BO3yXa M0 KATHOPOBOYHOMY TpaduKy.

2. HarpeBaercst tepMomerp (OOBIYHO MJIsI 3TOTO HCHOJNB3YIOT JJEKTPUUECKHH TOK OINPENeNEHHOW CHIIBI), M 3aTeM
OTIpefieNisieTCsl CKOPOCTh BO3/AyXa - HANpsSIMylo, WIH IO KaauOpoBOYHOMY TpaduKy, KOTOpBIA CBS3BIBaeT €€ ¢
COTIPOTHBJICHHEM (y aHEMOMETpa C HarpeTol MPOBOJIOKOW) HITH C DIEKTPOABIDKYIIEH cHitoi (y aHEeMOMeTpa ¢ HarpeTou
TepMOoTIapoii).

5.1.4 TennoBoe nsny4yeHue.

PaccmarpuBas TemioBoe H3MydeHHE, MOXKHO BBIJIETUTH €CTECTBEHHOE (COTHETHOE), M UCKYCCTBEHHOE (HAIIPHUMED
- I/IH(I)paKpaCHOC H3JIYyUYCHHUEC B MeTaHHprHHeCKOﬁ MOPOMBIIIJICHHOCTH, NPU HNPOU3BOACTBE CTCKIAHHBIX I/I3,E[CJ'II/II71, B
nuTeiHbIX nexax). [Ipubopsl, ucmonb3yeMble Uit U3MEpeHHs (TEIUIOBOTO) M3IYUEHHUS — TEPMOMETPHI C 3a4epHEHBIM
YYBCTBUTCJIBHBIM 3JIEMCHTOM, U [zal!I/IOMeT[QBI). ITo cBoum XapaKTEpHUCTHKaM OHH OTIMYAIOTCA OT HUPOIrCIMOMETPOB HUIIN
MIUPAHOMETPOB (M3MEPSIOMINX COHEYHOE M3IydeHue). s m3MepeHus TerIoBOTO HM3IYy4eHHS, BO3ACHUCTBYIOIIEro Ha
pa60THI/IKOB CO CTOPOHBI COJIHIA WJIN HArpCThIX NPEAMCTOB, HauOoJiee ITUPOKO UCIHOJB3YIOT TCPMOMETP C BaI-IepHéHHLIM
YYBCTBUTCIIbHBIM 3JICMCHTOM.

S.1.4.1 UcKycCTBEHHOE TEI10BOE U3JIyYeHNe (He COJIHEYHOe) HA pafodeM MecTe.
(1) TepmomeTpbl C 3a4epHEHHBIM YyBCTBUTEIBHBIM 3IEMEHTOM.

B 1932 Vernon pa3pabotan TepMOMETp C 3a4epHEHHBIM YYBCTBUTEIBHBIM DJIIEMEHTOM IS
M3MEPEHHS TEIUIOBOro u3nydeHus. OH COCTOSUT U3 TOJOW cdepbl U3 Meau auamerpom 15 cMm (6
Oimog), KoTopasi Obljla OKpallleHa B MaTOBBIH YEPHBIN LBET Ui MOTJIOIMICHHS MOMaAaBLIero Ha
HETO TEIUIOBOTO M3NMy4eHus (moriomanock 95%); u gaT4uk (TepMUCTOP, TEPMOIIAPY, WA PTYTHBINA
TEPMOMETpP), UYBCTBUTENBHBIM 3JIEMEHT KOTOPOTO pasmMemiaics B IeHTpe chepsl. Tepmomerp
BepHoHa mupoko HcHonp3yeTcs Uil u3MepeHus TemnoBoro usnydenuss, 1 NIOSH pexomenayer
UCIOJb30BaTh €r0 AJS ONpEAENCHUs TeMIIepaTypbl, U3MEPIEMOl TEPMOMETPOM C 3a4E€pHEHHBIM
qyBCTBUTEIBHBIM dJIeMeHTOM (black globe temperature, tg) [NIOSH 1972]. MHorma ero Ha3bIBaIOT
“CraHAapTHBIM 0-TH JIOHMOBBIM YEPHBIM HIapOM’ .

TennooOMeH MeXIly TEPMOMETPOM C YEPHBIM IIAPOM M OKPYIKAIOLIEH Cpefoil MPOUCXOoIuT
3a cuéT KOHBeKUMH W m3nydeHus. (M3mepsemas) TemmepaTypa CTaOMIM3HPYETCsl TOTAA, KOrna
TermooOMeH 3a CUY€T KOHBEKIMH CPaBHUBAETCS C TEIUIOOOMEHOM 3a CHET H3IyueHHs. Bpewms,
HeoOXoauMoe Ui CTaOWIn3aluy; U TpeoOpa3zoBaHue (M3MEPEHHOM) TeMIIEpaTyphbl - 3aBUCIT OT
pa3mepa chepsr [Kuehn 1973]. TepmomeTpy co craHAapTHBIM apoM 15 cm Tpedyercs 15-20 MUHYT [T cTaOMITHU3aIiun
MTOKa3aHWM, a UMCIOIIMMCS B MPOJAXe TEPMOMETPaM C MaJICHBKUM mapoM (4,2 cM - 1,65 orwiima) NI CTAaOMITA3AINH
HeoOxoaumo mopsiaka 5 munyT [Kuehn and Machattie 1975]. Xotst Tepmomerp BepHoHa ¢ mapom 15 cM nponosmkaet
WCIIOJIB30BATHCS, U CUNTAETCS] CTAHAAPTHBIM M3MEPHUTENLHBIM nprubopoMm [ISO 7243], B mpoaaxe MOSBUINCH MaJCHbKUE
m3mepurenn WBGT ¢ 3auepHEHHBIM mIapoM AuaMeTpoM MeHee 5 cM (2 dwtima). Ho y mo0oro u3 3THX TEPMOMETPOM
OJIUH W TOT e npuHIHUM padotsl [Parsons 2003; McArdle et al. 2010b].

Temmnepatypa tg (M3MepeHHass TEPMOMETPOM C 3a4ePHEHHBIM UyBCTBUTEIIBHBIM 3JEMEHTOM) MCIOJB3YeTCs IS
ompenenenus cpeaned temnepatypsl Mean Radiant Temperature (MRT). Ilo onpenenenuto, Temmneparypa MRT - sto
«TeMIieparypa YKpBITHS C YEPHBIMU ITOBEPXHOCTSIMH, HMEIOIIUMH OJWHAKOBYIO TEMIIEpaTypy - TaKylo, KoTopas
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MPUBOANT K JKBUBAJIECHTHON TEIJIOOTAAYe WM TEIDIONOCTYIUIEHUIO (B HAaXOMIIIMKCA B YKPBITHH IPEAMET), YTO U
peanbpHas 0OCTaHOBKA C HE PaBHOMEPHOW TeMIEpaTypoi OKPYKArOLIMX MOBEPXHOCTEH, Te MPOBOAUTCS M3MEPEHHE).
st TepmomeTpa co craHaapTHeIM mapom 15 cm Temnepatypa MRT onpenensiercs mo gpopmyie:

MRT = tg + (1,8 Va®) x (tg — ta)

rae

MRT = cpennss Temmeparypa (3KBHBAJICHTHOIO) YKPBITHA, 0O€CIEeUMBAIONIas 3KBHBAJICHTHBIM TEIUIOOOMEH 3a CYET
m3nyuyerns (°C);

tg = TeMIeparypa, U3MepeHHast TEPMOMETPOM C 3a4epHEHHBIM YyBCTBUTENBHBIM 311eMeHTOM (°C);

ta = remmnepatypa Bo3ayxa (°C);

Va = ckopocTb Bo3ayxa (M/c).

(2) Paguomerpsl.

Pagnometpsl - 3TO0 mpuOOpHI, MpeaHa3HAUYEHHBIE ATl M3MEPEHUS MH(PPaKpacHOTO H3ITyYCHHS.
HexoTtopsie paguoMeTpsl (Kak, HapuMep, MHPOMETPHI) HUCIIONB3YIOT U H3MEPEHHS U3Ty4aeMOoi SHePTUn
C LIETBIO OMpPEeNIEHUs] TEMIIEPAaTyphl TOBEPXHOCTH UCTOYHMKA U3ITYUECHHUS - YEPHOTO Tela, WM KaKoTro-TO
o0bekta. C moMomIbio0 HHYPAKPACHOTO MUPOMETPA MOKHO U3MEPATH TEMIIEpaTypy HOBEpXHOCTH OT -30 10
3000°C (-22 - 5432°F). Ceituac mpomsBojsaT MajnorabaputHeie MK mupoMerpsl, JETKO yIOepKHUBaeMbIit
OJTHOM PYKO#, U MX yZ06HO HCMOIB30BaTh B MPOM3BOICTBEHHBIX ycaoBusx [Astrand et al. 2003].

HucTelil pauOMETP COCTOUT U3 TEPMOIAPHI, YyBCTBUTEIBHBIE AIEMEHTBI KOTOPOU MOABEPTAIOTCS BO3JECHCTBUIO
(TertoBOrO M3NIyueHMs) Oymyud pa3MEIIEHHBIMM Ha JABYX IPOTHBOIIOJIOKHBIX CTOpPOHAX 3adepHEHHOro amcka. Mx
UCIIOJIB3YIOT ISl OIPEAEIICHUS TEIUIONOCTYIIICHUSI M TeIUIOOTAAYM y OpraHu3Ma deoBeka 3a c4er u3nydenus [Cena et
al. 1981]. JInsg u3MepeHHs: MOTOKa TEMJIOBOTO M3JIyYEHHUs] MCHONB3YIOT pasnuuHble paguomerpsl [Gagge 1970]. Ho Ha
pabounx MecTax WX HCIOJB3YIOT HEYAaCTO - B OCHOBHOM, OHHM IPHUMEHSIIOTCS B J1a0OpaTOpPHUAX, WIH H3MEPSIOT
TEMIIEpaTypy IOBEPXHOCTH M MPsIMOE COJIHEYHOE WH3IydeHHe, Majarollee Ha IOBEepXHOCTh 3emiu. Kpome Toro,
pasaroOMeTpHI HCIIONB3YIOT JUTSI ONpeNeIeHNs TeMIlepaTyphl Koxku. Ho pannomerps! 0OBIYHO MCHIONB3YIOT HE Ha pabodnx
MecTax, a B 1abopaTopusix, U Ui U3MEPEHHs TeMIIepaTyp MOBEPXHOCTEH, a TakKe AJ MPSIMOTO ONpEAETIeHHUs ITOTOKa
TEIUIOBOM 3HEpruy, majaroniero Ha 3emito. Kpome Toro, paauoMeTpbl MCIONB3YIOT U ONPENCIICHUS TEMIIepaTypbl
KokH. Paanomerp (HaKOXHBIA AAaTYHMK) MPHUKPEIUIIOT K KOXKE; M 3alHChIBAIOT W3MEHEHHUs €€ TeMIleparypbl MpH
BO3/ICHCTBUM HArpeBaloOIero MHKPOKIMUMATA, WM MPH BBHIMOIHEHNH (U3NUECKOH paboThl (0OBIYHO B J1a0OpaTOpPHBIX
ycnosusx) [Astrand et al. 2003].

5.1.4.2 EcTecTBeHHOE (COJHEYHOE) H3TYYCHHE.

Paznuyarot npsiMoe coHeuHOe M3Ny4yeHue, paccessHHoe (diffuse) n orpaxénnoe. [IpsMoe coHeUHOE HM3ITyUYeHHUE
HAIlpaBJIEHO OT COJHIA K pabOTHHWKY HampsMylo, ¥ HE BCTpeYaeT NPENsATCTBUH Ha MyTH. PaccessHHOE coiHEeYHOoe
U3ITyYeHHUE - 3TO BCE CONHEYHOE M3IIY4YEHHE, PACCESHHOE M OTPaXEHHOE, CO BCeH moiycdepsl - IpH SKPaHUPOBAHUH OT
NPSIMOTO COTHEYHOTO M3JIy4eHHs (TO €CTh - OT BCcel moiycdephl 3a BHIYETOM TEJIIECHOTO YIJIa OT COJHEYHOTO JAWCKA).
OTtpax€HHOE COJIHEYHOE U3ITYyUYEHHE - TO, KOTOPOE MPUXOANUT IPH OTPAXKEHUH OT BOABI WK 3eMid. [lonHoe mocTyruieHne
TeIia U3-3a COJHEYHOTO UITYUEHHS - 3TO CyMMa TPSIMOTO, PACCESTHHOTO U OTPAKEHHOTO COJHEYHOTO MIITyUSHHS; H 3Ta
BEJINYMHA KOPPEKTHPYETCS W3-32 BIUSHUS OJICKABI, U B 3dBHCUMOCTH OT OTHOCHTEJBHOTO TIOJOKEHUsSI Tesla pabOTHUKA
110 OTHOWLICHHIO K colHeuHOMY u3imyudeHuio [Roller and Goldman 1967].

(1) IluporeauoMeTpsbl.

[MuporennoMeTphbl U3MEPSIOT COJTHEUHOE U3TyUeHUE HanpsAaMyr0. OHU COCTOST U3 TPYOKH,
KOTOpas MOXeT OBITh HampaBJeHa Ha COJHIIE, W TEIUIOBOTO JaT4yhKa. PexoMmeHmyercs
WCTIOJIK30BaTh MMUPOTEIIMOMETP C yIiIoM 0030pa 5,7° u TepMonapoii B kadecTBe natavka [ Allen et
al. 1976; Garg 1982]. Illupokoe pacnpoCTpaHCHUE MONYYHJIU J1BA BUAA MUPOTCIHOMETPOB
(Angstrom compensation pyrheliometer v Smithsonian silver disc pyrheliometer). Y Hux He
BITOJTHE OJMHAKOBBIA KO3 umueHT Macmraba.

(2) TupanomeTpsl.

IIupaHoMeTpsl MOKHO HCIIOJIB30BaTh Ui U3MEPEHHS PACCESIHHOTO WJIM MOJHOIO COJIHEYHOTO \
n3iydeHus. st u3MepeHus paccessHHOIO U3JIyYeHMs Ha TUPaHOMETP YCTaHABIMBAETCS AUCK, KOTOPBIN -,
3aKpbIBa€T YYBCTBUTENBHBIM 3JEMEHT OT TMPSAMBIX COJHEYHBIX Jydeil. OOBIYHO YCTPOWCTBO -
pETUCTpUPYET U3TyUYeHHE, puxosimee ¢ nomycheps! (TenecHsprit yron 180°) — as OLEHKH MTOIHOTO
MOCTYTUIEHUSI OT COJIHIIA M OT He0a. A B TIepeBEPHYTOM IMOJIOKEHUH MMPHOOP PETUCTPUPYET OTPAKEHHOE
(oT 3eMnIM W TpeaMETOB) M3NydeHHe. B kadecTBe JaTyMKa MOXKET MCIIOJIB30BaThCS TepMoliapa,
MOJTYIPOBOAHUKOBBI KPEMHHUEBBIH UyBCTBUTENBHBI JIEMEHT, WM OWMeTaIMuecKas TIOJOCKa. MHPaHOMETPHI
WCTOJB3YIOT ISl ONPEeNIEHHUS COJTHEYHOTO W Apyroro u3nydernus ot 0,35 mo 2,5 MM (BKITIO4aeT: yasTpadroIeToOBOE,
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BHIMMOE W MH(ppakpacHoe m3nydeHue). bonee moapobHoe onmmcanne MAPAaHOMETPOB MpUBOAUTCS B muteparype [ Duffie
and Beckman 1980; Garg 1982; Chang and Ge 1983].

[MuporennoMeTpbl ¥ TUPAHOMETPHI U SBIISIOTCS CTAHAAPTHBIMU CPEACTBAMU ISl M3MEPEHUS IepeHoca SHEPTUU
um3nyuyernueM (ISO [1990b]). Ho Oosiee TOYHBIM M YAOOHBIM CIIOCOOOM OMNpPEACICHHS TEIUIOBOTO BO3JCHCTBHS B
MIPOU3BOJICTBEHHBIX YCIIOBUAX SIBJISIETCS] M3MEPEHNE KOMIUIEKCHOTO Iokaszarens Temneparypsl WBGT. Jlns ero 3amepos
pa3paboTaHbI pa3HbIe yCTPOWCTBA — KOMITAKTHBIE, JIETKUE, H IOCTATOYHO TOYHBIE IS UCTIOIh30BaHUS Ha pabodeM MecTe.
B ormuume ot muporennoMeTpoB M mupaHoMeTpoB, m3Mmeputendn WBGT yduTHIBAIOT HE TOJNBKO HW3Iy4YeHHE, HO U
BJIQXKHOCTh BO3/yXa, M €ro TeMmmepaTypy (M3MepseMyl0 TEepMOMETPOM C CYyXHUM YYBCTBUTENBHBIM 3JIEMEHTOM). JTO
MO3BOJISICT MOJTHEE YYECTh TO, HACKOJIBKO CHIIBHO TEIJIOBOE BO3ACHCTBHE Ha PaOOTHHKA.

5.1.5 [NcuxomeTpuyeckasa agmarpamMmma.

[Ncuxpomerpuyeckas AuarpaMmma sBJIseTCs rpa@UIecKiM MPEACTaBICHHEM B3aUMOCBSI3U MEXIy TeMIlepaTypaMu
BO3yxa (M3MEpAEMbIMH TEPMOMETPAMH C CYXWM H BJIOKHBIM UYyBCTBHUTEIHHBIMH 3JEMEHTAaMH), OTHOCHUTEIIbHOU
BIIQYKHOCTEIO, TABJIICHUEM TTAPOB BOJBI, M TEMIIEPATypPOi TOUKH POCHL. Ecii M3BECTHHI MTOOKBIE ABA U3 3THX MTapaMETPOB —
C TOMOUIbI0 JUArpaMMbl MOXKHO ONpEACNUTh ocTanbHble. Ha ¢ur. 5-1 mnpuBomuTcs mpuMep CTaHIAPTHOM
ncuxpomerpuueckoit auarpammsl [[SO 1993]. OtrmeruM, uTo mpu OTHOCUTENbHOH BraxHoctu 100%, TemmepaTypbl
BO3IlyXa, M3MEPEHHBIC TEPMOMETPAMH C CYXHM W BJIQKHBIM UyBCTBUTEIHHBIM DJIEMEHTAMU — DPAaBHBI, U OHU PaBHEI
TeMIiepaType TOYKH pOChl. lIcmxpomerpudeckass auarpamMma SIBISIETCS XOPOIIUM CPEICTBOM JUISI OICHKH TEILIOBOTO
COCTOSIHHS OKPY KAroIel cpeibl B MOMEIIEHUSIX — KOT/Ia HET COTHEYHOTO WM WHOTO U3ITyUYeHHUSI.
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Figure 5-1. The psychrometric chart (adapted from ISO [1993] and Coolerado [2012])
®wur. 5-1. Ilcuxpomerpuueckas quarpamma (uctouauka: ISO [1993] u Coolerado [2012])
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5.2 Ilpeacka3aHue MOroIHBIX YCIOBHAM ¢ MOMOIIBIO JIAHHBIX
MeTeocnyxk0 (National Weather Service Data).

B CHIA HamuoHanbHOE ympaBiICHHE OKEaHHMUECKUX M aTMOc(epHbIX uccnenoBanuii (National Oceanic and
Atmospheric Administration’s National Weather Service, NOAA) eXeTHEBHO NPOBOAUT H3MEPEHHS IapaMeTpPOB
OKpYy>Karoleil cpensl, ¥ 3Ta HHPOPMAaLUsI MOXKET TIOMOYb ONPEACIUTh MUKPOKIMMATHUECKHE YCIOBUS HAa pabodeM MecTe.
NOAA exeaHeBHO HU3MepseT TeMIepaTypy BO3JyXa, BJIaXHOCTb, CKOPOCTh BETpa, TeMIIepaTypy TOYKH pOCHI,
BUAMMOCTb. DJTa MH(OpMamus MOXeT ObITh MoJe3Ha sl NPUOIMKEHHOW OLIEHKH YyciioBuid Ha pabouem Mmecte (B
OTHOLICHUH BO3JEHCTBHU HAa PaOOTHHKA HArpeBaloLIEro MUKPOKIMMATa) NMpHU padoTe BHE MOMEIIEHHUH, 1 B HEKOTOPBIX
CIydasx B TOMEIIEHUAX (KOTIa KOHIMIIMOHEPHI HEe MCIONB3yIoTcs). MHbopMarnus o6 atMochepHOM IaBICHHH MOXKET
ObITH TOJIe3Ha Uil clyyaeB paOOThl B MOMEIIEHWM, M BHE TOMELIeHWH. TeKyliue W apXWBHBbIE JaHHBIE MOTYT OBITH
MOJIC3HBI IS Tpejcka3anus 3HadeHui nokaszarenss WBGT B xonkperHoM mecte [Bernard and Barrow 2013]. Kpome
TOTO, UCIIOJIB3YS JTAHHEBIE O TIoKa3aTese Temneparypsl (heat index), mereocmyxba CILIA MOXeT maBaTh JOMIOJTHUTEITHLHBIC
KOHKPETHbIE PEKOMEHIAINN B TIEPHOJIBI SKCTPEMATBHOM JKaphl. DTOT MOKa3aTeNb TeEMIEpaTypsl (heat index) yauTHIBaeT U
TEMIIEpPaTypy, 1 OTHOCUTEJIbHYIO BIaKHOCTb — TaK, YTOOBI €r0 3HAUCHHS OTPa’kKalld TeMIIEpaTypHBIE YCIOBHUS TaK, Kak
orn BocnpuHuMaroTcs [Golden et al. 2008]. IIpoBeaéHHOE HEmaBHO WCCIENOBaHWE MOKa3ayio, uyTo 86% HECYaCTHBIX
ClIy4aeB M3-3a MeperpeBa MPOUCXOUT B JUANa30HE 3HAYCHMI MOKasaTess temnepatypsl (heat index) ot 32,2 no 40°C
(90-104°F) [Armed Forces Health Surveillance 2011]. Bonee nonnas uHpopMamus o6 3TOM MoKa3aTesle MPUBOIUTCS B
Hpunoxenuu C.

Hannpie meteocmyx0p1 CIIIA ObuM MCTIONB30BaHBI B HCCIENOBAHUSAX, TAE MPOBOIMIICS aHAIN3 CMEPTHOCTH,
BBI3BaHHOW 000CTpeHHeM 3a00JIeBaHHl B TIEPHOABI SKCTPEMabHO BBICOKOH Temnepatypsl [ Semenza et al. 1996; Curriero
et al. 2002; Knowlton et al. 2007; Golden et al. 2008]. Ho ompenenuTs BIWSHHE MEPHOAOB SKCTPEMAJIBHO BBICOKON
TEMIIEpaTyphl Ha 3I0POBbE MOXKET ObITH CIOXKHO. Takue nmeproabl Kaphl IOPO HA3bIBAIOT «TUXUMHU YOMHIIaMK», TaK KaK
(B oTiHMYKE OT JIPYTUX MPUPOJHBIX CTHXHUHBIX OCIICTBHM, HANPUMEP — yparaHoB) MOCJE HUX HE OCTAETCS BUIAUMBIX
paspywennii [Luber and McGeehin 2008]. Ho HecMOTps Ha 3T0, U3-3a IEPHOIOB SKCTPEMATILHO BHICOKOH TEMIIEPATYPHI B
CIIIA rtHOHET UpPHUMEPHO CTOJBKO K€ JIOACH, CKOJbKO W3-32 MOJHHH, IITOPMOB, HABOJAHCHWH, OIOI3HEH U
3emiieTpsiceHnid — BMecTe B3sThIX [Berko et al. 2014; Thacker et al. 2008]. Ciy4an pa3BuTusi 3200JI€BaHUA U CMEPTH
JIo/ied, BBI3BaHHBIE MEPETPEBOM, YaCTO HEMPABHIBHO WACHTH(OUIUPYIOTCS, HE BBISBIAIOTCS, WM HE PETHCTPUPYIOTCS
[Luber and McGeehin 2008].

Ilpu HempephIBHOM MOHMTOPHHI€ IapaMeTPOB OKPY KAIOLIEH Cpelbl MOXKHO ONPENEIUTh YCIOBHSA Ha pabodeM
MecTe, TeKylllee 3HaueHHE CTEIEeHU TEIUIOBOTO BO3JCHCTBUSA. DTO MOJE3HO IS pa3padOTKH TEXHUYECKUX CPEICTB
KOJUIGKTUBHOW 3aIUTHI. A IS OpraHu3aluy 0e30IMacHOTO BBIOJIHEHHs PaloT jKelaTelbHO MMETh MPOTHO3 YCIIOBHH
paboTsl (IO TemyIoBOMY BO3AEUCTBHIO) XOTsS Obl Ha | geHp Bmepén. Paspaborana MeToamka IS BBIYUCICHUS
komiiekcHoro nokasarenss WBGT no gaHHbIM 0 Temneparype (M3MepeHHOM TEpMOMETPOM C BIa’KHBIM UyBCTBUTEIbHBIM
aJIeMEeHTOM) Ha caiite meteocmykObl CIIA. Meronuka oOcHOBaHA Ha MPOBEAECHHHM OIHOBPEMEHHBIX HW3MEpEHHI
TeMIeparypsl Ha 15 «XapakTepHbBIX» pabouMx MecTax; BHE pabounMx MecT; M IaHHBIX ONMMKaliiedl MeTeocTaHIHH.
Onpeienensl IMIUPUIECKUE 3aBUCUMOCTH MEXK/Ty JaHHBIMHU Ha pab0YMX MecTax U BHE UX. Mcronb3yst 3TH 3aBUCUMOCTH,
MOYKHO TIpejicKa3aTh: 3HaueHus mokaszarens WBGT Ha pabodyem Mecte; 3HaueHUs 3PPEeKTUBHON U OTKOPPEKTUPOBAHHON
spdexruBnori Temmeparyp (ET u CET, yuuThiBaloT Temmeparypy, BIaXHOCTb, CKOPOCTb JBW)KEHHUS BO3IyXa H
TEIUIonepeaayy M3JIydeHHEM) — UCIOJNb3Yysl KaK MCXOIHbIC NaHHBIE MPOTHO3a MOTOJBL. JUIA HCIOJB30BAHUS METOIUKH
HEOOXOJMMO CHayalla M3YYUTh YCIOBUS Ha pabodmx MecTaX, 4YTOObI ONpeNeNTh — KaK OHU OTIMYAIOTCS OT
METEOYCIIOBHI BHE TIOMEIICHUH, 1 MHKPOKIIMMAaTa B MOMEIICHHUSAX; ¥ YTOOBI ONPeNeNUTh 3HaYeHUs! K03(D(UIIMEHTOB B
YPaBHEHUSAX B3aUMOCBSI3U I KOHKPETHOrO pabodero Mecra (a OHM YHUKAJIbHBI, BEPOSTHO, U3-3a OTJIMYUH B CKOPOCTH
JBIDKEHHS BO3yXa — II0 OTHOLICHHUIO K IIOCTOSIHHOM CKOPOCTU B TEPMOMETPE C BIAXKHBIM UyBCTBUTEIBHBIM 3JIEMEHTOM)
[Mutchler et al. 1976]. B apyrom mnpumepe, Npu IUIaBKE aJIOMHHUS, U HOIXYyYEHHs MapaMeTpOB MHKpPOKIMMAaTa
WCIIOJIb30BATM JJAHHBIE METEOCTY>KObI, aHaJIM3a BBIOJIHIEMOH paObOThl, U HA OCHOBE 3TOM MH(OPMAIMK JENall OLEHKY
TerioBoro Bo3aercTBus [Logan and Bernard 1999].

5.3 BHyTpeHHEE TEII000pa30BaHUE MPU OOMEHE BEIIECTB.

OOmiee TemoBOe BO3JCHCTBHE HA PAOOTHHMKA CKJIAIbIBACTCS W3 BHEIIHETO BO3ACHCTBUS M BHYTPEHHETO
Teruioo0pa3oBaHus (0OCOOSHHO TPH BBHITOJHEHUH (PH3MUECKO paboThl). 3aTpaThl YJHEPTUN HA BBITIOTHEHNE (U3NIECKON
paboThI (OLIcHMBaeMbIe KaK BHyTpEHHEE TEIIOBBIIENICHIE IPH OOMeHe BemecTB M), SIBIISIIOTCS] Ba>KHON COCTaBIISIFOILCH B
YpaBHEHUHU TEIUIOOOMEHA MEXKAY TeJIOoM pPa0OTHHKAa W OKpyKaromiedl cpemoil. 3HaueHHe M MOXHO HM3MEPHUTH WIH
OLIEHUTH. 3aTpaThl YHEPTUM MPH BBIIOIHEHUH PaOOTHI CKJIAIBIBAIOTCS M3 3aTpaT Ha HEMOCPEICTBEHHO caMmy padoTy; u
SHepruw, nepemnieanel B Temo. B cpeqHeM, MBI Tpy TSDKENON ¢Gu3ndeckoit padore ucmonb3ytor 20% saeprun. A
eclii paOOTHHK HE BBHIMONHSET TSOKETYI0 PU3MYecKylo paboTy, To SHeprusi (0OOMEHa BEIIeCTB) B OCHOBHOM MEPEXOIUT B
terio. Ha mpakTuke cunTtaroT, uTo M paBHO KOIWYECTBY SHEPTUH, TIOIYYEHHOMY IPH 0OMEHE BEILIECTB.
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5.3.1 UamepeHune 3Heprum, Nnony4yeHHoOn npm ob6mMeHe BeLIECTB.

5.3.1.1 IIpsiMoe KaJT0pUMETPHIECKOE H3MEPEHHE,
ﬂJ’I}I onpez[ene}mﬁ TOro, CKOJIbKO 3HCpI‘I/II/I HepeXOI[I/IT B TCIIJIO C ITIOMOIIBHO Hp}IMOfI KaJ'IOpI/IMeTpI/II/I, HCIIBITATCIIA
MMOMENIAIOT B KaMmepy KajopuMmeTpa (OKpYXEHHYIO IHPKYIUPYIOMEH BOJOH), W W3MEHECHHE TEMIIEPATyphl BOJBI
II03BOJISICT onpez[enmb — CKOJIBKO T€IlIa OTAAaJI0O TCJIO B OKPY)KaIOHIYIO cpeuy. HO HpaKTquCKOC HNUCIIOJIB30BAHUEC 3TOTO
cnoco6a B HpOI/I3BOZ[CTBCHHLIX YCJ'IOBI/ISIX San}II[HCHO TOM, 4YTO Tpe6yeT MHOTI'O BpCMeHI/I nu 6OJ'H>IJ_II/IX (1)I/IHaHCOBLIX 3anaT
[Banister and Brown 1968].

5.3.1.2 He npsiMble KaJ10puMeTPpHYECKHE H3MEPEHH .

I'maBHBIM cI1OCOOOM HE MNPSMBIX KJIOPUMETPUYECKUX H3MEPEHUI BHYTPEHHETO TEIJIOBBIICICHHUS SBISETCS
U3MepeHHe KOJMUYecTBa MoTpedisieMoro Kuciopoa. [loriomieHine opranu3MoM KaxI0ro JIUTPa KUCIOPOAa PUBOJUT K
Beiienenuto 20,1 k/Ix (4,8 kKan = 5,58 Bt X 1 yac) npu oOMeHe BEUISCTB. HENpsiMas KaJTOPUMETPHUS MOXKET OBbITh C
OTKPBITBIM M C 3aKPBITBIM KOHTYpoM. [Ipum ncmonmp3oBaHMH IPYyroro He MPsSMOTO Croco0a M3MEPEeHWH, YUHTHIBaeTCS
JUHEWHas B3aHMOCBS3b MEX/y YaCTOTON CepeUHBIX COKpAIleHUH 1 moTpebieHneM kuciaopoaa. Ho TuHeHOCTh 0OBIYHO
UMEET MECTO TpPH BBHINOJHEHWH (PU3MYEeCKO padOTHl MPH YacTOTE COKpAIIEHWH, MEHBbIIE MaKCUMalbHOH — MpH
JOCTIKEHHH MaKCHMYyMa 4acToTa MepecTaéT pacTy, a HOTpeOJIeHne KUCIOPOAa MPOA0JKAaeT pacTh. A KOTAa JMHEHHOCTD
CYIIIECTBYET, TO Y Pa3HBIX JIFOJIEH OHA pa3linyHa — W3-3a HHIUBUAYAIBHBIX ocoOeHHOCcTer [ Karpovich and Sinning 1971;

Berger 1982].

(1) He mpsiMasi KaJIOpUMeTPHA C 3aKPBITHIM KOHTYPOM.

[Ipu ncmoap30BaHUM 3TOTO CIIOCO0A, YEIOBEK BIBIXAET BO3YX Yepe3 CIIMPOMETP, U BBIIBIXAET €r0 B CIIMPOMET).
Ilocne BBImOXa, BO3AYX MOMAJaeT B MOTJIOTHTEIH BJIAard M yIJIEKUCIOro ra3a. CHIDKEHHE KOHIIEHTPAIMW KHCIOpOoJa B
CIMPOMETPE COOTBETCTBYET €ro NOTpebeHn o opranu3MoM. C pa3BUTHEM BIIEKTPOHUKU MPOU30ILIO H3MEHEHHE CIIoco0a
WU3MEPEHHH — TaK, 9YTO OHO MPOUCXOMAUT TOJI KOHTPOJIEM KOMITBIOTEPA. DTO TO3BOJISET MOXYYHTh TOYHBIA pe3ylbTaT, 0e3
3aJIep>KeK TI0 BpEMEHH, M OJJTHOBPEMEHHO U3MEPUTH Pl APYTHX BaXXHBIX ToKa3arenei [ Stegman 1981].

(2) He npsimast KaJIOpMMETPHSA C OTKPbITBIM KOHTYPOM.

Panee, mpu HCITONB30BaHUM 3TOTO CIIOCO0a paOOTHHUK BIBIXAN aTMOC(HEPHBIN BO3MyX, M MIOTOM BBIIBIXal €T0 B
Oombinyto EMKOCTh (Merok Jlyriiaca wim MeTeoposoruueckuii 0auioH). O0bEM BBIIBIXAaEMOT0 BO3/1yXa TOUHO M3MEPSIIH
C MMOMOILBI0 OTKATUOPOBAaHHOTO TazoMepa. KOoHIEHTpalus KUCIopoa B BBIIOXHYTOM BO3IyXe M3MEPSIIACh C IIOMOLIBIO
XUMHUYECKUX WA 3JICKTPOHHBIX CITOco00B. KOHIIEHTpanus KUCIOpoJa W YTIIEKUCIOoro raza B atMocdepe (0ObUHO, B
cpemaem) 20,9 u 0,03% cCOOTBETCTBEHHO (MM WX HM3MEPSUIN); M 3TO IMO3BOJIUIO OMPEICIHUTh, CKOJIBKO KHCIOpOaa
MOTPeOHIT YeNOBEK, M KaKOe KOIWYECTBO YHEPTUH MIPU BHIOJTHEHUH PadOTHl BBIACIHIIOCH.

ITpu ucnone30BaHUU APYroro cmnocoda, 3a cuét razomepa Makca [lnanka (Max Planck respiration gasometer)
MOXXHO OBUIO HE COOHMpAaTh BBIIBIXaGMBIM BO3MyX, W HE TpeOOBaiCsS KamuOpoBaHHBIM Tazomep [Stegman 1981].
HcnpiTatens BApxan atMocepHBIA BO3/IYX, U 3aT€M BBIIBIXANl €r0 B Ta3oMep, KOTOPBIH cpazy M3Mepsul TeMIIEpaTypy
BBIJIBIXaeMOT0 Bo3ayxa u ero 00seM. (Hebompmas) yacTb BEIOXHYTOTO BO3AyXa OTOMpAiaCh B PE3MHOBBIA MEIIOUEK IS
MOCTIEYIOMIETO0 M3MEPEeHUsT KOHIIGHTPAIUK KUCIIOpoaa W yriiekucioro raza. M memok [lyrmaca, u onmncaHHBIN BBIIIE
razoMep ObIIM MOPTaTUBHBIMH, ¥ TTO3BOJISIIM MTPOBOJMTH 3aMePhl Ha pabovnX MecTax U B Jaboparopusx [ Stegman 1981].

Ceilfuac MOSBIIJIOCH MHOTO HOBBIX CIIOCOOOB M3MEPEHUI BHYTPEHHETO TEIUIOBBIACICHUS y Moaed. Mcnonb3yoT
(metabolic cart) - or6op Tpod Bo3ayxa M3 KOJIMAKA. HAJIETOTO HA TOJOBY, MPHU KaXIOM BJOXE-BBIIOXE; W BBIYUCIISIOT
nmoTpebierrne kuciopoga VO,max, KOJIHYeCTBO oOpasyromerocs yriaekuciaoro raza VCO;, MUHYTHYIO BEHTHIISAIIHIO
(00BEM Bo3ayXa, BABIXaEMBIH 32 MUHYTY) Vi, OTHOIIEHHE MEXIY KOJTUYECTBOM BJIBIXaEMOTO KHUCIOPOJIa H BBIIBIXaeMOTO
yraekucioro raza RER u np. Takue u3mepeHus: MOTYT NMPOBOIUTHCS C IOMOIIBIO HOCUMBIX PaOOTHHKOM NpHOOpOB
[McArdle et al. 2010a]. Iloutn Bce coBpeMeHHBIE JIabopaTopuu, paboTaroniue B 001acTi (PU3NOJIOTHH M IPTOHOMUKH,

ucnois3yroT Takue npubdopsl (ISO 8996: Ergonomics of the thermal environment—Determination of metabolic rate
20041]).

5.3.2 OueHKka MeTabonn4yecKkoro TensioBblaesNeHNs.

Crioco0bI psAMON U HE TPSAMON KAIOPUMETPUU MOTYT HCIIONB30BATHCS OTHOCHTEIHHO HEOONBIINE WHTEPBAIBI
BPEMEHH, U TPEOYIOT WCIIOJNB30BaHUS yCTPOWUCTB Ui cOOpa BBIIBIXaeMOTO BO3MyXa (A1 M3MEpEeHHs KOHIIEHTPAIHH
KHCJIOpOJa U YTJIEKHCIIoro ras3a). Jpyroi cnocod — MeHee TOYHBIH M BOCIPOU3BOJMMBIA — MpeaIoaraeT onpeseneHue
TCIIOBBIACIACHUA C IIOMOIIBIO Ta6J'II/IH 3aTpar SHEPruv, WJiK C MOMOIINBIO aHa/JIrM3a BBITIOTHSIEMOM paGOTBI (KaK JJIsL
KOPOTKMX HWHTEPBAJOB BPEMEHHW, TaK W JJs [UIMHHBIX), U OH He TpeOyeT HCIONb30BaHUS oOopynoBanusa. Ho y
TPEHUPOBAHHOTO HAOIIOAATENsI TOYHOCTH OIIEHKH MOXeT ObITh B mpenenax ot +£10 go +15%. [{nst ynmydmenus: TouHOCTH
MOYKHO HCIOJB30BaTh MPOTrpaMMy TPEHHUPOBKH, BKJIIOUAIOIIYIO MCIIOJIB30BaHWE TAOJHIl C JaHHBIMH O 3HEPro3arparax
[AIHA 1971; Garg et al. 1978].
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5.3.2.1 Tadauubl ¢ JAHHBIMHU O 3aTPATAX IHEPILHUH.

Just (mpuOmKEHHOM) OLIEHKU BHYTPEHHETO TEIJI000pa30BaHusl MIPH BBIOJIHEHUH (U3HMYECKOH paboThl OOBIYHO
UCIIOJIL3YIOT TaOJHIIBI C JAHHBIMHU O 3aTpaTax SHEpTryuu Ha pa3Hble BUIABI padoT [ Smith and Ramsey 1980; ACGIH 2014].
OlLleHKH TOTPENTHOCTH MOKa3air, 9To oHa MoxeT mocturath 30% [ISO 1990a]. Cranmapt [ISO_1990a] pexoMmeHayeT
WCTIOJBh30BaTh JJIsl OIEHKH BHYTPEHHETO TeruiooOpa3oBaHus crienylomme 3HadeHus: (1) Oa3oBoe 3HaueHHe
Teruioo0pa3oBanus; (2) 3HaAUYCHUE, YIUTHIBAMOIIEE ITONIOKEHNE Tella M ero ABIMKeHHUe; (3) 3HaYeHHe, YUUTHIBAIOIIee BU
paboThl, u (4) 3HaUCHUE, YYUTHIBAIOIICE CKOPOCTh BBIOJIHEHUS PabOThl. Y «CTaHAAPTHBIX» MYKYHH 0a30BOE 3HAUCHUE
cocrasiser 44 Br/m2, y xenmud — 41 Br/M2. B crannapte npuBOIATCS 3HAYCHUS IS TIOJIOKCHHUSI TeJla, €r0 JIBHIKCHUS,
BHIa PabOTHI, CKOpocTH padoThl [ISO 1990a].

5.3.2.2 AHAJIU3 BbINOJHAECMON PAa0OThI.

Junst Toro, 4TtoOBl ONpEAETUTh CpeIHHUE 3aTpaThl SHEPTUHU 3a OONBIION mepuo] BpeMeHH (paboThl U OTABIXA),
HEOOXOJMIMO pa3JIeIUTh OCHOBHYIO W JIOTOJHUTEIBHYIO JCATENLHOCTh. 3aT€M OIICHWBAIOTCS DHEPro3arpaTthl IMpH
JIOTIONTHUTENILHON JIEITENBHOCTH, B (C YY4ETOM JUTUTEIBHOCTH Ka)KJIOTO BHJA JEATEIHFHOCTH) OINPEINENSIOTCS CPEJIHUC
3atparbl SHepruu. [Ipu TakoM aHanm3e Ui OLEHKU SHEPro3arpar Ha KaKIblil BUJA ACATEIBHOCTH OOBIYHO MCIOIB3YIOT
TabmuIpl (IpuMep — MaHHBIE B Tabmuie 5-1) ¢ maHHBIMH Uit paboThl pykamu, pabOThl HOTaMH, MPH XOas0€ W Jp.)
[McArdle et al. 1996b]. [nst oneHkH 001ero (CyMMapHOIo) TEIJIOBBIICICHNUS HEOOXOIMMO CIOKUTh 3HaYeHus M Jyis
Pa3HBIX BBIMOJHACMBIX Ha MPAKTHKE JIBUKCHHUH.

Tabnuma 5-1. CpaBHeHHE MTPEIENBHO TOITYCTHMBIX 3HAYSHUH KOMILIEKCHOTO MToKa3aTens temmeparypsl WBGT
JUTSL aKKITMMAaTH3HPOBAaHHBIX paOOTHUKOB (pa3paboTaHHBIX pa3HBIMHU OPraHU3AIHMSIMN);
1 BHYTPEHHEE TEIIOBBLACICHHUE ISl pa3HBIX BUAOB JesiTenabHocTH (BT 1 xxan/uac)

JlesTeTbHOCTh ACGIH AIHA OSHA ISO NIOSH
IToxoii - 32,2°C (90°F) - 33°C (91,4°F) -
117 Bt <117 Bt
100 kxan/uac <100 xxan/uac
Jlérkas 30°C (86°F) 30°C (86°F) 30°C* (86°F) 30°C (86°F) 30°C* (86°F)
pabota 117-233 Bt 233 Bt 32,2°C** (90°F) 117-234 Bt 233 Bt
100-200 xkxan/u 200 kxan/uac 233 BT 100-201 kxan/u <200 xxan/u
<200 xxan/vac
Pabora 26,7°C (80°F) | 26,7°C (80°F) 27,8°C* (82°F) 28°C (82,4°F) 28°C (82,4°F)
CpenHei 234-407 Bt 349 Bt 30,6°C** (87,1°F) 234-360 BT 234-349 Bt
TIKECTH 201-350 kxan/u 300 kxan/uac 234-349 BT 201-310 kxan/4 201-300 kxan/4
201-300 kxan/
Tsoxénas - - 26,1°C* (79°F) 25°C* (77°F) 26°C (78,8°F)
pabora 28,9°C** (84°F) 26°C** (78,8°F) 350-465 Bt
350 Br 360-468 BT 301-400 xxan/u
>301 kxan/u 310-403 kxan/vac
Ouenn 25°C (77°F) - - 23°C* (73,4°F) 25°C (77°F)
TsKEnan 407-581 BT 25°C** (77°F) | 466-580 BT
pabora 350-500 kxan/u >468 BT 401-500 kxan/u
>403 kxan/yac

I[Ipumeuyanue: y He aKKIMMAaTH3UPOBAHHBIX PAOOTHUKOB TIPH TOM K€ TeMIlepaType U ToH ke padote OyneT Oobast

* HU3Kas CKOPOCTh; ** QOJbIIast CKOPOCTb.

crerieHb neperpesa. Merounuk: American Industrial Hygiene Association (AIHA [2003]).
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https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://en.wikipedia.org/wiki/American_Industrial_Hygiene_Association
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5_%D1%82%D1%80%D1%83%D0%B4%D0%B0_(%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D1%82%D1%80%D1%83%D0%B4%D0%B0_%D0%A1%D0%A8%D0%90)
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%86%D0%B8%D1%8F_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D0%B3%D0%B8%D0%B3%D0%B8%D0%B5%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%B2

naBa 6. 3awmTa oT neperpesa.

B cootBercTBUM ¢ ypaBHeHueM Termonepenaun [S = (M — W) = C £ R = K — E] ontucannom B paznene 3.1, mis
CHIKEHUS TEIUIOBOTO BO3JICUCTBYSI Ha pabOTHMKA HEOOXOIMMO M3MEHUThH KaKOH-TO W3 WICHOB YPAaBHCHUS: BHYTPCHHEE
terossiaenenne (M), Ternonepenauay 3a cu€t kouBekiuu (C), 3a cuér manmyuenns (R), wim 3a cu€t ucnapenus (E). s
CHIDKEHHUS TIOCTYIUICHHS TeIIla WM3BHE MOTYT WKCIIOJNIB30BaThCS CPEACTBa KOJUICKTUBHOW 3allWTHl  (BEHTHILAINS,
KOH/IMIIMOHUPOBAaHNE BO3/TyXa, SKPAaHUPOBAaHWE, N3MEHEHUE TEXHOJIOTHH), U 3amuTHas ojexnaa u CHU3; a BHyTpeHHee
TEII000Pa30BaHNE MOXKHO U3MEHHUTDH 33 CUET W3MCHCHHS BBITIOJHEHUS Pa0OThI, UCTIOIB30BAHUS CPEJCTB MEXaHHU3AIIHU.
KXKIBIH U3 3THUX CIIOCOOOB OYyJIET pacCCMOTPEH OTACIbHO. JIeHCTBHSI M0 CHUYKCHHUIO TEILIOBOM HArpy3KH Ha paOOTHHKOB
nepeuncieHs! B Tabaume 6-1 [Belding 1973].

6.1 Cpencra KONIEKTUBHOMW 3AIIUTHI.

MOXHO HM3MEHHUTH TEILIOBOM MHUKPOKJIMMAT € MOMOMIBIO TCXHUYCCKUX CPCACTB, BJIIMAIOIINUX Ha TEIIO00MEH 3a
CUéT KOHBCKIUH, U3JTYYCHUSA U UCIIAPCHUA.

6.1.1 PerynupoBaHue Tensonepenavym KOHBEKLNEN.

Kak oOcyxnanoce paHee, Ha TeIUIONEepeaady
KOHBEKIIMEH BIUSIOT MapaMeTpbl OKpY’Karolei
Cpeabl, KOTOpblE MOXXHO OLEHHTH C TIOMOUIBIO
TEeMIIEpaTyphl BO3yxa (M3MEPEHHON TEPMOMETPOM C
CYXHM YyBCTBUTEIIbHBIM 3JIEMEHTOM ta), U CKOPOCTh
IBIDKeHMs1 Bo3nyxa Va. Ecnu temneparypa Bo3myxa
Tty ST 0 yRIAREETEM BOSIYSE: BBIIIIE CpeiHEH TeMmepaTypsl Koxu tsk 35°C (95°F),
B SR R O 3a CUET KOHBEKIMH TPOUCXOIUT HAIPEB OPraHU3Ma.
WNHTEeHCHBHOCTH MOCTYIUICHUS TEIUIA B OPTaHU3M 3aBHCHT OT Pa3HUIILI Temmepatyp (ta — tsk) m ckopoctu Bozmyxa (Va).
A ecny TemIepatypa BO3AyXa HIKE TEMIEpaTyphl KOXKH, TO 32 CYET KOHBEKLIMH IPOMCXOIUT OTBOJ TeIljIa OT OpraHu3Ma,
€ro MHTEHCUBHOCTH 3aBUCHUT OT Pa3HUIIBI TEMIIEPATYp BO3AyXa U KOXKHU, U OT CKOPOCTH BO3IyXa.

CpencTBa KOJUIGKTUBHOW 3allUTHl MOTYT BJIMATh Ha TEIUIOOOMEH 3a CU€T KOHBEKIMH MYyTEM HW3MEHEHHUS
TEeMIIepaTypsl BO3AyXa U W3MEHEHHUs! ero ckopoct. Ecim TemrepaTypa BO3[yXa MEHBIIE TeMIlepaTypa BO3MyXa HHXKE
TEMIEPaTyPhI KOXKH, TO YBEIHMUEHHE CKOPOCTH BO3/IyXa OTHOCUTEIHHO KOXH (HAPUMED, 32 CUET BEHTUIISIIIAN) YBEITUIUAT
TEIUIOOTBOJ OT OpraHu3Ma. A Korja TeMmIepaTypa BO3IyXa BHIIIE TEeMIIEPaTypbl KOXKH, HEOOXOIWMO CHU3UTH
TEMIIEpPaTypy BO3[lyXa HMCIOJIb3YS OXJAXIAEHHBIA OKPYXKAIOLIMKA BO3AYX, WIH 33 CYET HCHAPUTENBHOTO OXJIAXKIACHUS
BO3/1yXa, WM 33 CYET MCIIOIB30BaHMUS OXJIKIAIOUINX BO3IYX YCTporcTB. KpoMme Toro, eciim TemmnepaTypa BO3ayXa BBILIE
TEeMIEePaTypPhI KOXKH, CKOPOCTh BO3AyXa CIIEAYET CHU3UTH 10 BEIWYHHBI, TIO3BOJISOIIEH MOTY CBOOOIHO MCTIAPSATHCS — HO
HE MPHUBOSIIEH K CYIIECTBEHHOMY YBEIHUEHHUIO TIEpeHoca TeIIa B OPTaHU3M 3a CUET KOHBEKINH (cM. Taduuiry 6-1). Ha
TernooOMeH 3a cYéT KOHBEKUHUH BIMSET CKOPOCTH BO3Ayxa. B Tex ciyuasx, korga Oonblime pa3Mepbl MOMELICHUS U
TEXHOJIOTMYECKUH MPOrpecc He MO3BOJISIOT CHU3UTH TEMIIEPATypy Bo3ayXa BesZe — 3((GEKTHBHBIM CIIOCOOOM 3allUThI
OTJIENTBHOTO paOOTHUKA CTAHOBUTCA JIOKAJIbHOE OXJaXKIeHne Bo3ayxa. Ho paboTe ycTpoiicTB, 00ecneunBaloniinx MECTHOE
OXJIaXKICHHE, MOKET MTOMENIATh BEHTHIISIHS (MCIOIb3yeMast, HallpuMep, JUTS CHIDKSHUS 3arpsi3HEHHOCTH BO3/IyXa).

Pa3anuuHble KOHCTPYKLMM BO3AYXOpacnpeaenuTeneil Bo3AyWHbIX AyLiei

Tun I, noasox Bosiyxa cBepXy (crnesa) H cHu3y (crpasa)

6.1.2 3awmTa OoT Tennonepenavun N3nyyYeHMeM.

[lepenoc sHepruu (OT MOBEPXHOCTEH TeJ, HAXOMALIUXCSA HAa PabOYeM MeCTe B 30HE NPSIMOM BUIAMMOCTH - K
paboTHHKY) 3a CYET M3IYUYEHHS TMPOIOPIHUOHATICH YETBEPTOW CTENEHH TEMIepaTyphl MOBEPXHOCTEH (IIPEaIMETOB tr U
cpemHell TemmepaTypsl KOXu tsk). EXWHCTBEHHBIN crmoco0 BIMATH Ha TEIUIONEpenady H3IIy9eHHEM — yMEHBIICHHE
TEMIEPATypPhl HATPETHIX MMOBEPXHOCTEH, OKPYXKAIOIIUX pabovero; WM SKpaHUpPOBaHHE (HATPETHIX MOBEPXHOCTEU WU
paboTHUKA).

Tabmuma 6-1. 3amuTa paboTHHKOB OT MEperpeBa

TennoBoe Bo3aenucTBue PekomeHayeMble Mepbl

1. Ilpu uCcOJIb30BaHUM CPEICTB KOJIJEKTUBHOM 321U THI
BryTpennee Terooopa- CHU3UTH TSHKECTH BBITTOIHSAEMON PaOOThI 32 CUET MCTIOIB30BAHUS CPEJICTB
30BaHUC IIPH BBIITOJIHCHUH MEXaHuU3aluu.

¢duznueckoit padbotsl (M).

[TocTynnenue Temna 3a c4€r Hcnonp3oBanue 3KpaHoOB, pa3MEIEHHBIA Ha JIMHUH, COCIUHAIONIEH pabodyee MecTo U
m3myyeHus (R). HCTOYHUK M3ITYYEHUS; TETUTON30JISIHS HATPETHIX MOBEPXHOCTEH; NCIOIB30BaHIE
METaJUIMYECKHUX PKPAHOB, OTPAKAIOIIUX U3ITYUCHHUE; UCTIOIb30BAHUE OJICHKIbL,
OTpaxkarouleil N3IyUYeHUe; 3aKphIBAHUE OTKPBITHIX YacTel Tena.

[TocTymenue Temia 3a cCYeT * Ecnim Temmiepatypa Bo3ayxa Baiie 35°C (95°F), He0OX0aMMO CHU3HUTH TEMITepaTypy
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kouBekIuu (C).

BO3/yXa, YMEHBITUTH CKOPOCTh €TO JBM)KEHUSI OTHOCHUTEIBHO KOXKH, U UCTIOH30BATh
onex 1y (111 yMEHBIIICHUS TIOCTYTIJICHHS TEIIa B OPTaHU3M).

* Ecimu temnieparypa Hinke 35°C (95°F), He0OXOIMMO YBEITHYUTh CKOPOCTh JIBIKEHUS
BO3/TyXa OTHOCHUTEIHHO KOXH, ¥ CHATH YaCTh OJICHKIBI.

OxJtaXkeHue Temna 3a CUeT
WCTIapeHUs TOTa
(makcumanbHOe Emax).

* YV IydmieHne UCrapeHwsl oTa 3a CYET CHIDKEHUS BIAKHOCTH BO3AyXa W/ WIH
YBEJIMYEHHUSI €T0 CKOPOCTH ABUKEHUS.
* Cnemyer oJ1eBaTh MEHBIIIE OJEKIbI.

2. Opranu3anMoOHHbIE MEPONPUATHS

AKKIAMaTHA3aIu.

* TlocTemeHHOE YBETUYCHHUE IMPOJOIDKUTEIHPHOCTH BO3ACHCTBUS  HATPEBAIOIIETO
MUKPOKJIMMATAa 10 OJTHOCMEHHOI0 B TeueHue 7-14 aHei.

* J1Ji1 HOBBIX COTPYHHKOB, IMPOJIOJKUTEIHHOCTh BO3/ICUCTBUS B MEPBBIN JIEHb JOJDKHA
ObITh He Oosiee 20% OT CMEHBI; M YBEIMYCHHE JOKHO ObITh He Oojiee yem Ha 20%
KaXX/IbI{ MOCHEAYIOUIUH JEHB.

* Jlns paOOTHUKOB, yKe pabOTaBIIMX B YCIOBHSX HAarpeBalolIer0o MHUKPOKIUMATA,
MIPOJIOJKUATENBHOCT BO3ICUCTBUS B TIEPBBIN JIeHh JNODKHA OBITH He Oonbmre 50% ot
cMensl; 10 60% Bo BTopoil neHb; 10 80% B Tpetuit; u 10 100% Ha 4eTBEPTHIA.

I'paduk paboTHL

* CokpallleHUe JUIMTEIBHOCTH BO3JCHCTBUS: YaCThie KPAaTKOBPEMEHHBIC BO3ICHUCTBUS
HArpeBaIOIIEr0 MUKPOKIMMATA TEPSHOCATCS JIydIlle, YeM peKUEe JUTUTEIbHbIC (IEHTP
TeJa He YCIeBaeT MPOTPETHCs).

* BolnosiHeHHE pa0OThI B YCJIOBHSX CHJIBHOTO TEIUIOBOTO BO3JCHCTBUS JOJDKHO, 10
BO3MOXKHOCTH, TNIAHUPOBATHCS HA HanOoJIee XOJOIHYI YacTh CYTOK.

Obecrieuenne opraam3ma|/lms mpemoTBpamieHHsT OOE3BOXKMBAaHWS OpraHM3Ma PEKOMEHAYETCS 4YacTh IUTh

BOJIOMN.

MOHEMHOTY OXJIAKIEHHYIO BOJIY, HAIPUMEp CTakaH Kaxasle 15-20 MUHYT.

OTI[I)IX ¥ BOCCTAHOBJIEHHE CHII. |PaGoTHHKM JOJDKHBI MMCTHh BO3MOXXHOCTBH OTJbIXaTh B TCHH, W/UIA B IIOMCHICHHUHU C

OXJaXKAEHHBIM KOHAWITMOHUPOBAHHBIM BO3JYXOM.

[lepronp! aHoMabHO BBICOKOH |Pa3paboTka M BBIMTONHEHHE MPOTPAMMBI 3alUTHl PAOOTHUKOB B TEUEHHE IEPHOJOB
TEMIIEPaTyPHI (TemoBBIe|aHOMAIBHO BBICOKOW TEMITEpPaTypHI.

BOJIHBI).

Hpyrue BonpocsL.

* [IpoBenenue Meno0OcineoBaHU PaOOTHHKOB.

* Ha cmocoOHOCTh pabOTHHKA BBIICP)KHBATH IEPETPEB MOXKET HETATUBHO ITOBJIHATH
yTOMJICHUE, WJIM HE CHJIbHOE 3a0ojieBaHWe (HE WMEIOIEe OTHOIICHHS K pabore) —
HecepbE3Hoe MH(peKunoHHoe 3aloneBaHUe, MOHOC, MpoBenéHHas Oe3 CHa HOYb,
ynoTpeOIeHne aaKoroJsl.

3. Cnenoie:xkia M cpeacTBa MHANBUAYAJIbHOI 3a1IUTHI

* Croenonexkzia ¢ mojadeld OXNaXIEHHOTO BO3AyXa [UIS TEIUIOOTBOAA OT KOXU;
CIELOJICKIa ¢ MoAavYel OXJIaKAEHHON BOBI (10 CeTH TPYOOK) HITH € pacipeaeIEHHBIMU
0 TeNy EMKOCTSIMHU C 3aMOPOKEHHON BOJIOH.

* Mcnonb30BaHNEe TEMIIO0TPAKAIOMIESH 01K bl HITH (HapTYKOB.

Hcrounuxu: Belding [1973] 1 OSHA-NIOSH [2011].

Jns yMeHbUIEHUs] TeMIiepaTypbl HarpeTbiX NOBEpXHOCTe MOXXHO: (1) M3MEHUTH

TEXHOJIOTUYECKUI TpoLecc

— 9ro0 OOBIYHO TPYOHO cAenath, (2) TEPEeMECTHUTD,

TEIUIOU30JIMPOBAaTh, M OXJIAJAUTh UCTOYHUK Teruia, (3) pa3MecTHTh MEkay pabOTHHUKOM H
WCTOYHHUKOM H3IIy4eHHs OTPpa’kKarolluil 3KpaH, WiH (4) U3MEHUTh CIIOCOOHOCTH IOBEPXHOCTU
M3JIy4aTh 3a CUET HAHECEHUs MOKPBITUs. 13 3THX croco6oB, 00bIYHO Hanboiee MPOCTHIM U
HEOOPOIruM HBJIACTCA HCIIOJIB30BAHUE OTpaXarolux 3SKPaHOB. Onun MOT'YyT YMCHBIIWUTH
MOCTYIUIEHHE TeIUla B OpraHu3M 3a cuér m3nmydenus Ha 80-85%. Pasmenienue skpaHoB
IOJDKHO OBITH TaKUM, YTOOBI OHHM HE Memaad padoTaTh — YTO MOXKET IOTpPeOOBAThH
onpenenéHHol n300peTaTeabHOCTH. Jl7si CHW)KEHHS TEIUIOBOM HAarpy3kd Ha pabOTHHKa

3alura rosioBbl OT CO/THEYHOIO
TennoBoro nsnyvyeHna

MOTYT HCIIOJB30BATHCA AUCTAHIHWOHHO YIIPABJIACMBIC MAHUITYJIATOPBI, SKPAHBI U3 MCTANIMYCCKUX ueneﬁ, ABCPIEBL C
IMHCBMAaTUYCCKUM HJIU TUAPABINYCCKHUM IIPUBOJOM (OTKpLIBaIOI].IPIeCH KpPaTKOBPEMCHHO — JIMIIb KOIr'Zld 9TO HCO6XO,Z[I/IMO).

6.1.3 OxnaxaeHue paboTHMKA 3a CYET UCNaApPEHMS.

s oTBoma Tera OT OpraHu3Ma HCIONB3yeTCs HWCIApeHHe I0Ta C IOBEPXHOCTH Koxd. KommuecTBo
HUCIapAOMICrocs 1moTa, 1 CKOpoCTb UCIAPCHUA — 3aBUCAT OT CKOPOCTU ABMIKCHHA BO3AyXa U OT MaplUaJIbHOTO JaBJICHUA
BOJIIHOTO Tapa B Bo3Ayxe (pa) U y MOBEPXHOCTH yBIXHEHHOHN KoxH (mpu e€ oxxumaemoit Temneparype 34-35°C 93,2—
95°F). llpm nroOoM OTIMYUM JBYX YKa3aHHBIX BHIIIE MaBICHWH Tapa BOJIBL, HCHapeHue OyaeT BO3pacTaTh
MPOMOPLIMOHATIBHO YBEJIMYECHUIO CKOPOCTU NBHKEHHUs Bo3ayxa B creneHu 0,6. IIpu ManeHbKOH CKOPOCTH NIBHXKEHUSA
BO3/[yXa OTBOJ T€IUIa OT OpraHu3Ma 3a CU€T HCMApeHUs] MOKHO MOBBICUTH, YBEIIMYUB CKOPOCTh BO3AyXa (BEHTUIALMSI U
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1.11.). [Ipu GomeImol ckopoctr Bozayxa (2,5 M/c — 500 ¢ymos/mun), ManbHEHIIIEE MOBBIICHNE CKOPOCTH BO3IyXa OyaeT
MaO3(PPEKTUBHO (32 UCKITFOUCHUEM CITy4aeB, KOTJa IBUKCHHUIO BO3{yXa OTHOCUTEILHO KOXKH MEIIAET OJISHKIA).

Jns ynydiieHus TEIIoOTBOAA OT Teja 3a CYET HCHApEeHHUs MOTYT HCIOJb30BATHCS [l |
cpencTBa KOJUICKTUBHOW 3amuThl: (1) yBETHMUMBAIOMIME CKOPOCTh BO3AyXa, WU (2) CHIDKAIOIIHE
JIABJICHUE BOJSHOTO Iapa B BO3ayxe. M3 aTux AByX crocoOOB, caMblii MPOCTOM M JNEHIEBBIA —
WCTIOJIh30BaHNE BEHTUJISATOPOB ISl YBEIMYECHUSI CKOPOCTH BO3ayxa. [ cHUKeHus
MMapIyuaIbHOTO JABJICHUS BOJSHOTO IMapa OOBIYHO TPeOyIOTCS KOHAWIMNOHEpHL. B
HEKOTOPBIX CIy4asX YCTAaHOBKa KOHIUIIMOHEPOB, OCOOCHHO JJIsI JIOKAJIBHOTO
OXJIAXKJICHUSA, MOXKET OKa3aThCd [ICIICBJIC, Y€M YCTAHOBKA BEHTHJIATOPOB IS
MTOBBIIIICHUS CKOPOCTH BO3/yXa (M3-32 MEHBIIIET0 KOJIUYeCTBa 00pabareiBaeMoro Bo3ayxa). [lapmuansHoe
JTABJICHHE BOASHOTO TMapa Ha pabodyeM MecTe OOBIYHO HE HIDKE JaBIICHUS B OKPYIKAIOMIEM BO3IyXe (KpoMme
CIy4yaeB, KOTJa BeCh IMOCTYMAOIIUA U PEUUPKYIUPYIOMHUNA BO3AYX MNPOXOIUT YEPe3 YMEHBIIAIOUIUI
BIQXKHOCTh KOHAWIHOHEP). [loMUMO Biiaru, MpHHOCHMOMN OKpYKaIOIUM BO3IYXOM IPH €T0 MOCTYIUICHUH,
BJIQXKHOCTH BO3/lyXa MOXXET BO3pacTaTh M3-3a OCOOEHHOCTEH TEXHOJIOTHYECKOTO IpOoIlecca — BBIACICHHIHA
napa, yTedek M3 HapompoBOAOB, HCIIAPEHUS BOJBI C BIAXHOTO TOJIA U Jp. Y CTPaHEHHE 3TUX MCTOYHHKOB
MOXET MOMOYb CHHU3UTH MaplUalbHOE NABJICHUE BOJISHOrO Mapa B BO3AYXE, U TEM CaMbIM YJIYUYLIUTh
TEIUIO0TBOJ OT OpraHM3Ma 3a CYET ucnapeHus mota ¢ koxu [Dasler 1977].

(.

6.2 OpraHu3alrOHHBIE MEPONIPUSITHSL.

Ha puck BO3HUKHOBEHUS HECYACTHBIX CIIy4aeB M XPOHUYECKUX MPO(PECCHOHANBHBIX 3a00JIeBaHUH TPH TEIIOBOM
BO3/ICHCTBUU BIMSAIOT TSOKECTh BBINOJHAEMOM paboThl, U TpeOOBAHUS K MCIIOIb30BAHUIO OJCXKIbl. JTO YYTEHO IpHU
pa3paboTKe TMPeaeTbHO MOMYCTUMBIX 3HAYEHWH, TpaaumuoHHO ucronb3yrommx (B CIIA) KOMIUIEKCHBIA TTOKa3aTelh
WBGT (nanpumep — 3nauenust REL, pazpadorannsie NIOSH; 3nauenuns TLV, paspadorannsie ACGIH; u orpannuenus
crangapta [ISO 7243]). MHorue u3 paOOTHUKOB MPOBOISAT YacTh CMEHBI B YCJIOBHSIX HarpeBaiollero MUKPOKJIMMAara —
MIPEBHIIAIONINX MPEAETHHO JOMYyCTUMble 3HAa4ueHusA. |11 yMEHBIIEHUS pHCKa IS 3I0pOBbS PabOTHHKOB CIEAyeT, B
MIEPBYIO O4Yepeb, YMEHBIINUTh IMOCTYIUIEHHE TEIUIa B OPTaHU3M 32 CUYET CPEICTB KOJJIEKTUBHOMN 3aIllUTHI; @ B HEKOTOPBIX
CIIydasiX MOTYT ITOTPeOOBaTHCS OPraHN3alMOHHBIE MEPOIIPUATHS U CPEICTBA MHIAMBUILYaJIbHOM 3aIUTHI.

Hcnonp3oBaHne cpeacTB KOJUIEKTUBHOM 3aIIMTHI, OJHOCTHIO YCTPAHSIOMIMX YPE3MEPHOE IMOCTYIJICHNE Teria B
OpraHu3M, MOXET OKa3aThCs TEXHHMYECCKH HEOCYIIECTBUMBIM, WIIM TPEOYIONIMM CIUIIKOM OONBIIMX 3aTpaT. TermioBoe
BO3/ICHCTBHE OKpYXarollei cpeasl Ha pabOTHUKA MOXKET OBITh HENpelcKa3yeMbIM W HEMOCTOSHHBIM (Hampumep —
CE30HHBIC IEPUOJBI 3KCTPEMAIBHO BBICOKOH TEMIIEPaTyphl); & JUIMTEIBHOCTh BO3ACHCTBUS MOXKET 3aBHUCETh OT
BBINIOJIHAEMOM pa0OThl, U HENPEIBUACHHBIX OOCTOSTENHCTB. ECIM HCHONB30BaHHUA CPEICTB KOJJIEKTHBHOW 3allMTHI
OKa3bIBAETCSl HEAOCTATOYHO, CIIEAYET UCKATh APYTHE (IOMOJHHUTENbHBIE) TyTH YMEHBIIEHUS TEIIOBOIO BO3ACHCTBHS Ha
paboTHHKA, YTOOBI OHO HE MPUBOAMIIO K MOBHIIIEHHOMY PUCKY YXYALLICHUS 300POBbSI.

K opranusanmoHHbIM MepaM oTHoOcAT: (1) U3MEHEeHHWe W/WIM yMEHBIIEHWE INTEIBHOCTH Bo3zeiicTeusa’, (2)
YMEHBIICHHE BHYTPEHHETO TEIUI000pa3oBanus, (3) yIydlIeHUs] yCTOWYMBOCTH PAa0OTHHKA K TEIUIOBOMY BO3JICHCTBUIO 32
cuéT, HaAmpUMeEp, €ro aKKIUMAaTU3alHu{, W YIydmeHus (U3NYECKOW NOATOTOBKH, (4) OOy4eHUs M TPESHUPOBKU
pabOTHUKOB TpeOOBaHUSAM OXpaHbl TPyZA IPHU BO3IACHCTBHUM HArPEBAIOIIETO MHUKpPOKIMUMAara, U (5) MEIUIMHCKOTO
oOcienoBaHus paOOTHUKOB [JIs1 BBISIBIEHHS TeX, y KOI0 XyX€ YCTOHYHMBOCTh K BO3JEHCTBHUIO HArpeBaroIIEro
MUKpPOKJINMATa, H/Win pu3ndecKasi oJroTOBKA.

6.2.1 OrpaHnyeHue ANUTENIbHOCTU BO3A4eUCcTBUA (3awwmTa BpemeHeM) un/vunu

orpaHnyeHve TeMnepatypbl.

Cy1ecTBYIOT pa3Hble cliocOObl CHIKEHHUS JITUTEIBHOCTH TEIUIOBOTO BO3JICHCTBUS M OTPaHUYEHHSI TEMITEPATYPHI,
TP KOTOPBIX pabOTHHK MOIBEpPraeTcsl BO3ACHCTBIIO HarpeBaromero Mukpokinmara [OSHA-NIOSH 2011].
- Ecniit 3T0 BO3MOHO, IIpU IJIAHUPOBaHUU pabOThI CIIEAYET CTapaThCsl IUIAHUPOBATH BHIIOJIHEHHE PabOTHI (B YCIOBUAX
HarpeBarolero MUKpOKINMaTa) B HanOoee MpoXJIaJHbli IeproA CYTOK (PaHO YTPOM, MO3IHO BEUYEPOM, MU HOYBIO); U
BBIIIOJTHEHUE TAKOW PabOTHI JKeNaTebHO MPOBOAUTH HE HECKOJIBKO AHEH MOAPSI, a uepe3 JACHb.
- Ecnn 310 BO3MOXXHO, IIpY IJTAaHUPOBAHUM PabOThI, T€ BUABI NPO(MIAKTUUECKUX U IUIAHOBBIX PEMOHTOB U Jp., KOTOPbIE
BBITTOJTHSIOTCA B YCIIOBHSIX HArPEBAOIIET0 MUKPOKJIMIMATA, CIEAYET CTapaThCsl HAMEYaTh Ha XOJIOAHBIA MTEPUOJ ToJa.
- Ilpn nnaHupoBaHMM W OpTraHU3alMH BBIIONHEHHS Pa0OTHI, CTapaiTech YBETUYUTHh PACCTOSHHE OT HMCTOYHHUKOB
TEIUIOBOT'O U3ITyUeHHUS.
- V3amenwnTe pexxuM TpyJa U OTABIXA TaK, YTOOBI PAOOTHHKH TPYIWINCH C TIEPEPHIBAMU, U OTIBIXANH JOJIbIIE (TIPUMEPHI B
Tabuuiax 6-2 u 6-3).
- ObecnieubTe PaOOTHHKOB MECTaMH OTIBIXa IJIi BOCCTAHOBJICHUS CHJI M OXJIAXKACHHUS OpraHu3Ma - IOMEIICHUs ¢
OXJaKIEHHBIM KOHANIIMOHUPOBAHHBIM BO3TyXOM, WIN B TEHH.
- [nst cCHWKEHUS JUTMTENILHOCTH BO3ACHCTBHS HAa OTIEIBLHOIO Pa0OTHHKA, YBENIWYbTE MX UYUCICHHOCTH C TEM, YTOOBI
Ka)K/IbI{ MTOJBEPrajicsi BO3ICUCTBUIO MEHBIIE BPEMEHH.
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- Pazpemmre coTpyqHHKaM JienaTh epephIBbl B paboTe, eCiii OHU YyBCTBYIOT TUCKOM(DOPT M3-3a Meperpena.

- [locTapaiitech yBeTUUNTH MOTPEOICHUE BOIBI PAOOTHHUKAMHL.

- CrtaHupyiite paboTy Tak, YTOOBI «rOpsYre» BUIBI paOOT HE BBIMOIHSUIACH B TO e BPEMs U B TOM e MeCTe, IJIC U
Jpyrue padoTsl, TpeOyoIHe NPUCYTCTBUS pAOOTHHUKOB.

- Hcnonwsyiite orpanuuenuss (u3 Thermal Work Limit guide) nnst Toro, 4roObl TemrmepaTypa IGHTpa Tena y
AKKITMMATH3UPOBAHHBIX PAOOTHUKOB, OTPEOSIOMNX JOCTATOYHO BOJIBI, HE MpeBbIana Oe3onacHyro Bennyuny 38,2°C
(100,8°F), u 4TOOBI BBHIIEJCHHWE TMOTa He TpeBblmano 1,2 kxr/gac (2,6 ¢gymuma é uac) W3-3a OONBIIOTO BHYTPEHHETO
TernooOpa3oBaHus MPH BHITOTHEHUH paboThl. [TokaszarTens neperpesa, UCIOIb3yEeMBIH B 3TOM CITydae JUIs OIICHKH PUCKa,
NpeAHa3HauyeH MJis HWCIOJNb30BaHWA paOOTHHKAMH, HM HE HCIONB3yeT OLEHKY (aKTHYECKOro BHYTPEHHETO
Teroo0pa3oBaHus (€ro TPYIHO OIEHUTh, M 9Ta MOIBITKA MOXET MPUBECTH K 3HAYUTEIIbHON omuoke). Ho MakcumasibHOe
BHYTpPEHHEE TeIuiooOpazoBanue (0e30MacHOE) OTpaHWYHMBACTCS HE TOJNBKO TOTPEOICHHEM BOABI M CTEIEHBIO
AKKJIMMATH3AINH, HO W O0IIeH (hU3UUeCKOl MOATOTOBKOM PaOOTHUKOB. ITO OTPaHWYMBAET TOYHOCTH pPE3yJbTara MpU
npumenenuu (Thermal Work Limit).

6.2.2 YMeHbLUEeHNEe BHYTPEHHEro TennoobpasoBaHus.

B GonpunHCTBE ciy4aeB BKJIaJ BHYTPEHHEIO TEIUIO0Opa30BaHUs B IIEpErpeB oprann3Ma He caMmblid 6oubiroil. Ho
MOCKOJIbKY OH CO37aéT JOMOJIHUTEIIbHYIO HAarpy3Ky Ha CepAeYHO-COCYIUCTYIO CUCTEMY, TO MPHU OOJIBIINX MOCTYIUICHUIX
Terwia IPYTUMHU MYyTSAMH - BHYTPEHHEE TEII000pa30BaHUe CTAHOBUTCS KpailHe BaJKHBIM. BBIITOJIHEHHUE TSKEIONH M OUYCHD
TSOKENON paboThI TpeOyeT MperoCcTaBIeHHUs COTPYAHNUKY OONBIINX IMEPHOO0B BpeMeHH s OTAbIxa. B Tabnumax 6-2 u 6-
3 npUBOAATCA IPUMEPHI PEKOMEHIYEMBIX PEKUMOB TPpyAa U OTAbIXA.

Tabnuia 6-2. Pexxum paboThI ¥ OT/IBIXA IPU BO3ICHCTBUU Ha PAOOTHUKOB, OCTHIX B OOBIYHYIO™ OJCKITY,
Harpearoniero MukpokimnmMara (°C / °F): mepuos paboTsl / meproa oTabixa (MUHYT), HCTOUYHUK: EPA [1993].

OTKOppeKTHpOBaHHAS TemIieparypa** TsKECTD BBITOTHICMOM
1pu oTHOcUTenbHOM BiaxkHocTH RH (%) ¢duznueckor paboTh
°C, npu RH = °F, RH T8 C Tsoxé

10% | 20% | 30% | 40% |50% | 60% | —30% eriat PRI A
37.22 35 3278 | 31,11 |29.45| 27.78 91
37,22 35 32,78 31,11 29,45 | 27,78 91 OOBIYHBIH
3778 | 3556 | 3333 | 31,67 | 30 | 2833 92 rpaduk
3833 | 36,11 | 33,89 | 3222 |3056]| 2889 93 Oburgi | PAOOTH
38.80 | 36,67 | 3444 | 32,78 |31,11| 29,44 94
3944 | 3722 | 3500 | 3333 |31.67| 30 95 rpg‘b”“ 45/15

40 3778 | 3556 | 33.89 |32.22| 30.56 9% | oot PaboThl 45/15
40,56 | 3833 | 36,11 | 3444 |32,78| 31,11 97 40 /20
41,11 | 38,89 | 36,67 35 [3333| 31,67 98 Fp‘?’m‘ 35/25
41,67 | 3944 | 3722 | 3556 |33.89| 3222 99 PaboTH! 35/25
42.22 40 3778 | 36,11 |34.45| 3278 100 45 /15 30/30
42778 | 4056 | 3833 | 36,67 | 35 | 3333 101 40 /20 30/30
4333 | 41,11 | 38.89 | 3722 |3556]| 33.89 102 35/25 25/35
4380 | 41,67 | 3944 | 37,78 |36,11| 34,44 103 30/30 20/ 40
4444 | 4222 | 4000 | 3833 |36.67]| 35 104 30/30 20/ 40

45 4278 | 4056 | 38.89 |37.22| 35.56 105 25 /35 15/ 45
4556 | 4333 | 41,11 3944 | 3778 | 36,11 106 45/15 20/ 40
46,11 | 43.89 | 41,67 40 | 3833 36,67 107 40/20 15/ 45
46,67 | 4444 | 4222 | 4056 |38.89| 3722 108 35/25 Octopoxco!
47.22 45 4278 | 41,11 |39.45| 37.78 109 30/30 Octoposciol]  ErE
4778 | 4556 | 4333 | 41,67 | 40 | 3833 110 15/ 45 DONHO!
4833 | 46,11 | 43.89 | 4222 |4056| 38,89 111 |OctopoxHo!
48,80 | 46,67 | 4444 | 42,78 |41.11| 3944 112 ok

* OTH peXHMBl Tpylda W OTAbIXa pa3padaThIBAIHCh IS CIEAYIOUIMX YCIOBHUW: paboyle WMEIOT HOPMAaJIbHYIO
(U3NYIECKYI0 TOATOTOBKY; HOPMAJBHO OTIBIXAIOT; BBHIMONHSAIOTCS HEOOXOIUMBIE MEPONPUATHS U TPEAOTBPAIICHUS
00e3BOXMBaHUS, BO3pacT He Oojiee 40 JieT; eCTh BO3MOXKHOCTh ITUTh BOJY; OTHOCUTEIIbHAS BJIAXHOCTh Bo3nyxa 30%; u
JIBUKCHUE BO3/IyXa OTHOCUTEIBHO PAa0OOTHUKOB JIOCTATOYHO OOJIBIIIOE [ TOTO, YTOOBI 3TO OIYIATIOCh.

** Tlepen TeM, Kak HCIIOJNB30BAaTh 3HAUYEHUE TEMIIEpaTyphl B cTONOIE «OTKOppEKTHpOBAaHHAS TEMIIEpaTypa», BHECHTE
TOTIPaBKHY.
Y4ET CONMHEUHOTO U3ITYyUEHUS:
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- Ecnu sicHBIi coHEYHBIH IeHb — yBeNnn4bTe Temmeparypy Ha 7,22°C (13°F);
- Ecniu ectb 0Onaka (0T4acTy macMypHO) — yBeIHubTe Temmnepatypy Ha 3,9°C (7°F);
- IIpu paboTe B TeHHU, HOYBIO, U IPH OOIAYHOCTH — TAKOM, YTO HET BUAUMBIX TCHEH — 06€3 KOpPEKLUH.

**%* KpaliHe CHIIBHOE TETUIOBOE BO3JIECHCTBHE, M3yUNUTE BO3MOXKHBIE CIIOCOOBI M30€KaTh BEHIMIONHEHUS PabOTHl B TaKUX
YCIIOBHSIX.

Ta6nuna 6-3. Pexxum paGoThl M OTABIXA IIPK BO3AEHCTBUY HA paGOTHUKOB, OJETHIX B U30IUPYIONIYIO' OdeK Ty,
HarpeBaromiero MmukpoximmMara (°C / °F): mepuos paOboThI / mepro 1 oTabxa (MUHYT), HcTouyHUK: EPA [1993].

Temneparypa JI€rkas pabota Pabora cpenneii TsKeCcTH Tsokénas padora
BO31yXa
°C °F | dcHo | Obnaka? HeTu3 AcHo | Obnaka? HeTus flcHo O6naka? HeTv3
TeHell TEHel TeHeik
23,89 75 | OBbIYHbIN OBb1Hb O6bIYHbIN OBb1Hb 35/ 25* OO6bIYHbI OBb14Hb
26,67 80 30/30 O6blyHbI| 20/ 40 O6bIYHbIN 10/50 40/20
29,44 85 | 15/45 | 40/20 10/50 | 25/35 OCTOPOXHO! 15/45 40/20
32,22 90 |OctopoxHo!| 15/45 | 40/20 OcTopoXHO! 25135 szlg)ggﬁ:-me OcrtopoxHo!| 15/45
35 95 |MpekpatleHne pabotsl| 15/45 MpekpalleHne paboTbl MpekpalleHne paboTbl

1. IpemnokeHHbIE PEXUMBI Tpyla W OTAbIXa pa3padaThIBAIMCh ISl CIEAYIOMIMX YCJIOBHH: pabouue BIOJIHE
aKKIIMMATH3UPOBAIMCE; MMEIOT HOPMAaNBbHYIO (H3UYECKYI0 MOATrOTOBKY; Bo3pacT He Oomee 40 ier; HOpMallbHO
OTJIBIXAIOT; BBIMTOJHSIOTCS HEOOXOIUMBIE MEPOTPHUATHS UISl MIPEIOTBPAIICHNST 00€3BOKUBAHUS; OJIETHl B CIIELIOACHKIY
Tyvek, nepuarku, 00yBs u ucnonb3yror CU30/1. [Ipu ucnonszoBanuu CU3 oT neperpepa (OXIaXKAAOIINUX KUICTOB U
T.I.) THepuoAsl paboTbl MOTYT ObITh yBenwueHbl. [Ipu ucmonb3oBanuu nomonHuTeNbHBIX CHU3 crnemyer BHecTH
JIOTIOJTHUTENTbHBIE TIOTIPABKH.

2. OTt4act obmavHas Moroja.

3. PaGora BBINONHAETCS B TEHHU, HOYBIO WM B TAKYIO MACMYPHYIO MTOTOJY, YTO TEHU HE BHIHBI.

4. Pabota 35 MUHYT; OTABIX 25 MUHYT — Ka)IbI{ dac.

OctopoxHo! - KpaifHe cuibHOE TEIUIOBOE BO3ICUCTBUE; U3YYHTE BO3MOXKHBIE CIIOCOOBI N30€KaTh BBITIOJTHEHHS pa0OTHI B
TaKHUX YCIOBHUSX.

BayTpennee temiooOpa3oBaHne MOMKET OBITh YMEHBIIEHO - HO OOBIYHO He CHIlbHee, uyeM a0 232,6 Bt (200
kxkan/wac, unu 800 Btu/uac). J1711 yMEHBIIIEHUS MOYKHO:
- MexaHHU31UpoBaTh BHIIOIHIEMYIO padoTy.
- COoKpaTHTh IJIMTEIBHOCTh PA0OTHI (COKpaIlEHHAsl CMEHA; YBEJIMUSHHE TIEPHOIOB OTIBIXA; 3alpelleHHe CBEPXYPOUHBIX
paboT) W IDIaHUPOBAaHUA PAOOTBI C YUYETOM IOITYCTUMOTO BPEMEHH IPEOBIBAHWS B HArpeBaroIleM MHKPOKINMAaTe
(mpumepsr: U.S. Navy Physiological Heat Exposure Limit [PHEL], Electric Power Research Institute [EPRI], University
of South Florida (USF) Safe Exposure Times [Bernard & Ashley 2009], Predicted Heat Strain [ISO 7933]).
- YBENUUUTH YUCIO pAOOTHUKOB.

6.2.3 YnyywieHne yCTONYNBOCTU PpabOTHUKOB K BO3AEUCTBUIO HarpeBawLlero

MUKPOKIMaTa.

VirydiieHne CrocoOHOCTM OpraHn3Ma paOOTHHKA INEPEHOCUTH BO3JEHCTBHE HArpeBaoOLEro MHUKPOKIMMATa
MOJKET 3HAYHMTEIHHO YIyUYIINTh €0 COCTOSHHE MpH meperpeBe. Ho crmocoOHOCTH BBIIEPKHUBATH MEPETPEB Y Pa3HBIX
JIO/IeH pa3invHa, ¥ 00 STOM HeNb3sl 3a0bIBaTh MIPU PACCMOTPEHUH JII000H IpyMITbl PAOOTHUKOB.

Xopouio CIJIaHMPOBaHHAS W BBINOJIHEHHAs IPOrpaMMa akKKIMMaTH3alUH IOBBICUT CHOCOOHOCTH paboumx
TPYAUTBCS B YCJIOBHSX HarpeBarollero MHUKPOKJIMMAara, M CHHM3UT DPHUCK pa3BUTHS 3a00J1€BaHUM (BBI3BIBAEMBIX
neperpeBoM). OOBIYHO aKKIMMATU3alUs 3aHUMaeT OT 7 1o 14 mHelt (mpu OrpaHMYCHHOM BO3JCHCTBUHM) Ha pabodyem
mecte [DOD 2003; Navy Environmental Health Center 2007; ACGIH 2014]. Ecnu coTpyqHHK paHee paboTa B YCIOBHAX
HarpeBaroIero MUKPOKIMMATa, W OBUT paHee aKKIMMAaTH3WPOBAH, TO €ro (IOBTOpHAs) aKKIUMATH3alUSI MOXET OBITH
Takoit: 10 50% OT BpeMeHH IOTHOTO TEIIOBOTO BO3/ICHCTBUS 3a BCIO CMEHY B MEPBHIN JeHb; 10 60% Bo BTOpPOIt; 10 80%
B Tpetuil; u 100% B ueTBEPTHIA. A y HOBBIX PaOOTHHKOB, HE aKKIMMAaTU3UPOBABILUXCS paHee, Tpaduk MOXKeT OBITh
Takoii: 10 20% B MepBbIi ICHB; ¥ YBEIMUYCHHE JIINTEILHOCTH He OoJiee yeM Ha 10% B Ka) bl MOCIEAYIONIHIA JCHb.

Xopomasi ¢u3udeckas TOATOTOBKA HE MOXKET 3aMEHUTh aKKIMMATH3aIMi0; HO OHAa MOXET YIy4IINTh
CrOCOOHOCTh pabOTHUKOB (M AKKIMMATH3HPOBAHHBIX, M HE AaKKIMMAaTH3WPOBAHHBIX) IIEPEHOCUTH BO3JIEHCTBHE
Harpesatomiero Mukpokinmara [Pandolf et al. 1977; DOD 2003; Yeargin et al. 2006; Navy Environmental Health Center
2007]. Ipu noxoit ¢pu3HMUecKo MOATOTOBKE Ha aKKIMMAaTU3aLMI0 MOXKeT otpedoBaThesa Ha 50% BpeMeHu Oosblile, 4eM
npu xopouield. B Tabnuie 4-1 npuBogUTCS TOMOMHUTENbHAS HHPOPMALIUS 00 aKKIMMAaTH3AINH.
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Jna npenoTBpamieHust 3a00JeBaHN, BBHI3BIBAEMBIX BO3/ICHCTBHEM HArpeBaroOMIeT0 MHUKPOKIMMATA, W IS TOTO,
9T0OBI PaOOTHHK BBLAEPKA 3TO BO3JCHCTBHE, KpaliHE BaXHO OOECHEUUTH MOJHOLECHHOE BO3MELICHHE MOTEPh BOJBL,
TepsieMO OPraHU3MOM C IIOTOM U MOYOH B TEUEHHE CMEHBI.

(Taxxe) ansa mpodumakTuky 3aboeBaHnii HEOOXOJMMO TPEAOTBPATUTH MOTEPH AIEKTPOIUTOB OopraHuzMom. He
AaKKIIMMATU3UPOBAaHHBIM paOOTHHKAM, KOTOpBIE TPUAEPKUBAIOTCA MAaJOCOJIEHOW JAHMEThI, MOXXET IOTpeOOBaThCS
YBEIUYUTH MOACOJCHHOCTh IMUILM B NEPBbIE ABa IHS TEMJIOBOTO BO3IECHCTBHUS — B CTENEHH, KOTOpas OydeT omoOpeHa
KBATM(UIIMPOBAHHBIM BpadoM (1T KOMITEHcanu moTeps ¢ motoMm) [Lind 1976; DOD 2003]. AKKIMMAaTH3HPOBAHHEIE
pabOTHHUKH TEPSIOT C TOTOM MEHBIIIE COJIM, M TIOATOMY OOBIYHO UM HE HY)KHO YBEIHYHMBATH €€ TIOTpeOIICHHE.

6.2.4 O6yyeHMe N NOAroTOBKA.

Bce paboTHUKH, OABEpralommuecs: BO3JACHCTBIIO HArPEBAIOLIET0 MUKPOKIUMATA, U UX PYKOBOJUTENH, TOJKHBI
npoiit o0ydeHue. OHU JTOJKHBI 3HATh, KaKhe Mepbl MPO(MUIAKTHKY CJIEIyeT HCIOJBb30BaTh; KaK OKa3aTh IMEPBYIO
MTOMOIIIb — JIO TOTO, KaK HaYHYyT paboTaTh B YCIOBHUSIX IEPETPEBa, U 10 TOTO, KaK TEMIIEpaTypa MOBBICUTCS (0 OMacHOTO
3HaveHus1). OOydeHHWe clelyeT YCHIWTh B TIEPHOJA TOBBIIIGHHOW Temrmeparypsl. [IpemoTBpalneHvie pa3BUTHS
3a00JICBaHMA, BBI3BAHHBIX BO3JCHCTBUEM HArPEBAIOIIET0 MUKPOKIMMATa, 3aBUCUT OT CBOCBPEMEHHOTO BBISBIICHHUS
HaYaJbHBIX CHMITOMOB, OKa3aHUS IIEPBOM IOMOIIM W BBITOJHEHWS KOPPEKTUPYIOUIMX MEPOTPUSATHA KaK MOXHO
paHblIIe.

PaboTomarenu nomkHBI 00ecnieunTh d3PPeKTHBHOE 00yUeHNE pAaOOTHUKOB U HX PYKOBOJHUTENEH CIIEyIOIEMY:
(1) BrissBneHHE CHMOTOMOB pa3HBIX 3a00JI€BaHWN, BO3HHMKAIOIIWX IPH BO3JEHCTBHHM HArpeBarOMIET0 MHUKPOKINMATa
(TeruioBO# ymap, TEIUIOBBIE CYAOPOTH, TEIUIOBOEC YTOMJICHHE W TEIUIOBAas ChIMb); W OKa3aHWIO TEPBOW ITOMOIIH
nocrpagaBiiuM (cM. Tadauity 4-3).

(2) [IpuuuHbl pa3BUTHS TEILIOBBIX 3a00JICBaHUN, U METOJbI, CBOIAIINE PUCK UX Pa3BUTHUS K MHUHUMYMY (Hampumep -
MUTHE TOCTATOYHOTO KOJIMYECTBA BOJIbI; HAOIO/IEHHE 3a IIBETOM MOYH U €€ KOIMYECTBOM, CM. IIpuiioxkeHne B).

(3) Yxox u mpaBMIIEHOE WCTIOIL30BaHNE TeTuro3amuTHoW oxexaon u CU3 ot meperpesa; u nHOOpPMAIHS O TOM, KaKylo
JOTIOJIHUTENFHYIO Harpy3Ky CO31aET BITONHEHUE (prszndeckoit paboTsl, oaexna u CU3.

(4) BiusHue Ha YCTOWYMBOCTH pa0OTHUKA K BO3JEHCTBHIO HArpEBalOIIEr0 MHUKPOKIMMAaTa HE-TIPOW3BOJICTBEHHBIX
(dhakTopoB (MpUEM JIEKAPCTB; aTKOTOJI; OEPEMEHHOCTD U Jp.).

(5) Baxxnoctp akknmumaruzanuu (cM. Tabauiy 4-1).

(6) BaxxHOCTh CBOEBpeMEHHOTO0 WH(MOPMHUPOBAHUS PYKOBOJUTENS O IMOSIBICHUH IFOOBIX CHMIITOMOB 3a00JIeBaHHMA
(BBI3BIBAEMBIX IIEPETPEBOM) Y ce0sl MK Y APYTUX PaOOTHUKOB.

(7) HetictBust paboToaarens npu oOHAPYKEHUH CUMIITOMOB BO3MOJKHBIX 3a00JIeBaHUH (TIPH BO3IEHCTBUM HAIPEBAIOIIETO
MHUKpPOKJINMATa), ¥ — IIPH HEOOXOJUMOCTH - TI0 OOpAIEHUIO B METyUPEKICHHSI.

Kpome moaroToBku 1Mo yka3aHHBIM BOIIPOCAaM, PYKOBOIUTENHN JTOTIOTHATEIHHO TOJDKHBI IPOUTH TTOATOTOBKY TIO:
(1) Kak npoBOuTh aKKJIMMATH3ALIHIO.

(2) Yro menatb, ecnu pabOTHUK COOOIIMII O CUMIITOMaX, COOTBETCTBYIOIIUX CHMIITOMaM 3a0oJieBaHuil (pu paboTe B
HarpeBaroIieM MUKPOKIIUMATE); BKIIOYast OKa3aHUE HEOTIIOKHOM MOMOIIIH.

(3) Kak creauTh 3a IpOrHO3aMH TTOTOJTEI.

(4) Kak cregyer pearnpoBath Ha yKa3aHUsI 110 JCHCTBUSAM B TIEPHOJ] BEICOKOH TeMIIEpaTyphl BO3AyXa.

(5) Kak cnequts 3a moTpebieHrEeM BOABI pa0OOTHUKAMU, U KaK CTUMYJIUPOBATh MUATH OOJIBIIE BOJIBI, U JIEINATh NIEPEPHIBHI B
pabore.

[Ipu nHeoOxoammocTn pabOTaTh B YCIOBHAX HArpeBaIONIETO MHUKPOKJIMMAaTa CIEAyeT HAMpaBisATh JIIOAEH Ha
BBHIITOJTHEHUE PAa0OTHl HE MOOAWHOYKE, ¥ OHHM JOJDKHBI CIICAUTH 32 TOSBICHHEM HAYaNbHBIX MPU3HAKOB BO3MOYKHOTO
YXYALIEHHs 30pOBbs (M3-32 meperpeBa) y ceds U y HamapHuKa. Kaxaeli paOOTHUK W PYKOBOIUTENH JOJIKEH OBITH
MPOUHCTPYKTHPOBaH M 00f3aH TEPHOINYECKH OICEHWBATh COCTOSHHE OJHOTO WM Oollee WICHOB OpHraabl YTOOBI
OMPENCIUTh — HET JIM Y HUX HAYalbHBIX CHMIITOMOB YXYIIICHHUS 3JIOPOBbS. NPU OOHAPYKEHHUH TaKUX CHMIITOMOB,
paboTHHKA cleqyeT HalpaBUTh B MEAMYHKT WM MeXydypexkIeHue ais OoJiee TIIATENBHOTO OOCIEeIOBaHUS H, MOXKET
OBITB, IS OKa3aHMs TepBoil momomu. HabmroneHne 3a cocTossHuEM 340pOBbS PAOOTHHUKOB, BBITIOMHSIOMINX 33JaHHE B
YCIIOBHUSIX HArpeBaloIIer0 MUKPOKJIMMATa, MPH TPEBBIIICHAH IPEIETbHO JOMYCTUMBIX YPOBHEH (YCTaHOBJIECHHBIX IS
aKKIIMMATU3UPOBAHHBIX U HE aKKIMMATU3UPOBAHHBIX PAOOTHHKOB — COOTBETCTBEHHO) JIOJDKHBI MPOBOJIUT HATAPHUKH,
niu Opuraup.

JononauTensHas HPOpMaUs JJisi 00y4EHHUsI UMEETCS] B MHTEPHET:
- Caiit HarimonansHoro nuactutyTa oxpansl Tpyaa (NIOSH) http://www.cdc.gov/niosh/topics/heatstress/

- Caiit ynpasnenus no oxpate tpyna (OSHA) https://www.osha.gov/SL TC/heatstress/prevention.html#training
- Caiit otnenenus Ynpasienus B Kanudopuuu (Cal/OSHA) http://www.dir.ca.gov/DOSH/HeatllInessInfo.html

6.2.5 BbisBneHue cnocobHOCTU paboTHUKA BblAepXXUBaTb BO3aeNCTBUe
HarpeBaloLwWero MUMKpoknmmMara.
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VY pasHbIX monell pa3Has CIIOCOOHOCTH BBLIEP)KHUBATH TEPETPEB — AK€ NMPHU CPaBHEHUH 3JIOPOBBIX JIOACH.
UMEIONINX CXOXKUHM TPYJIOBOHM cTax (B OTHOWICHHHM PabOTHI B YCIOBHUSX HarpeBaroliero Mukpokimumara) [ Shvartz and
Benor 1972; Wyndham 1974; Strydom 1975; Khogali 1997; Moran et al. 2007]. Y MOJIOIBIX ¥ aKTUBHBIX JIFOJIEH TUTOXAs
MEPEHOCHMOCTh TIEperpeBa MOXKET OBbITh BbI3BaHAa BPOXIEHHBIMH WHAWBUAYAIBHBIMA OTIUYUSAME (HApUMep -
IKTOAEpPMalbHAs AMCIUIA3US (en) WM XPOHWYECKUH HIUONATUYECKUN aHTHIPUT (OmCymcmeue nomogvloenenus) ),
(YHKIIMOHAEHBIM (HampuMep — Ttoxas (hu3ndeckas MoJAroTOBKa, OTCYTCTBHE aKKIIMMaTH3aIMH, HU3Kas 3()(eKTUBHOCTD
paboThI, MM MOHMKEHHOE OTHOIIEHHE IJIOMaad KOKH K Macce Tena), Wi MpUoOpeTéHHBIM (HalmpuMep — HapylieHue
paboThl TOTOBBIX JKeye3, O0e3BOKMBaHHE OpraHu3Ma, HH(EKIUOHHBIE 3a0ojeBaHus, oOmydeHue (paxuanus),
NepeHECEHHBIN paHee TeIUIOBOW yap, KpyIHble 03koru, puém sekapcets) [ Epstein et al. 1997; Moran et al. 2007]. Onqun
n3 croco0OB MPOMUIAKTHKN HECYACTHBIX CIy4daeB W 3a00JieBaHWM, BBI3BIBAEMBIX TEPETPEBOM — OTpaHWYCHHE (WM
WCKITIOUEHHUE) CITy9aeB (W/WIU CHIDKCHHE UITMTEILHOCTH) pabOThl B HATrpEBAIOMEeM MHUKPOKIMMATE IS TeX JIIOICH, Y
KOTOPBIX IJIOXas YCTOWYMBOCTH K meperpeBy. OCHOBOH Takoro orOopa SIBIAETCS BO3MOXHOCTH BBIIBUTH JIIOJEH C
MOHM)KEHHOH CTOWKOCTBIO 0€3 MPOBEISHHUS CIOKHBIX M 3aHUMAOLINX MHOTO BPEMEHH MTPOBEPOK.

Pe3ynbpTaThl J1a0OPAaTOPHBIX M TPOU3BOJCTBEHHBIX HCCIEJOBAHWN ITOKA3bIBAIOT, YTO JIIOJU C TOHMXCHHOU
¢u3nuecKkoil paboTOCIIOCOOHOCTBIO TMPENPACIIONOKEHBl K OONBIIEMY IOBBIIICHUIO TEMIIEPATyphl Teja, YeM IIOAH C
Oonpielt  Qu3nueckoil paboToCIOCOOHOCTHIO (TPU  BBIOJHEHHH pPa0OThI OJUHAKOBOW TSXKECTH B OJHMHAKOBOM
HarpeBarolieM MHUKpOKINMare). Takxke OBIIO TOKa3aHO, YTO Yy JIOJIeH, aKKIMMAaTH3UPOBAaHHBIX K BO3JEHCTBHIO
HarpeBaroliero MHUKPOKIIMMAaTa, W ¢ MakCHMAaJbHBIM TOTpebneHneM kuciopoaa (VO,max) meHee 2,5 I/MHH, PUCK
pa3BUTHSI TEMIIEpPATyphl Tella, COOTBETCTBYIONICH TeruioBoMy ynaapy (40°C - 104°F) paBen 5%; a y momei c
MaKCHMAaJNbHBIM TIoTpebienneM kuciopoaa (VO,max) Beimre 2,5 n/MuH — oH coctasister aumb 0,05% [ Wyndham 1974a;
Strydom 1975].

[Tpu npoBeaeHNH Men0OCIEAOBAHUS C 1IEIbIO BBISBUTH IUIOXYI0 MEPEHOCHMOCTh HATPEBAIONIETO MUKPOKIUMATA
(Y pabOTHHKOB, KOTOpBIE B LIEJIOM CUMTAIOTCS 3I0POBBIMU) HEOOXOAMMO y3HaTbh, OBUIM y HEro paHee XOTh KaKue-HuOy b
CIIy4an «TEIUIOBBIX» 3aboneBannii. Ecnm ObuH, TO BO3MOXKHO, YTO Takue PabOTHHKH XYK€ MEPEeHOCAT HarpeBarolIuil
mukpoknumart [Leithead and Lind 1964; Armstrong et al. 1990]. B nccnenoBannu Moran et al. [2007] u3ygancst croco6
MIPOBEPKH JIIOACH ISl BRISIBICHHS MX CIIOCOOHOCTH MEPEHOCUTH mieperpes (heat tolerance test HTT). Oka3anock, 4To OH
JocTaTouyHO 3(h()EKTUBHO pa3nyaeT ciaydyau MOCTOSHHOW M BPEMEHHOW MOBBIIIEHHONH YYBCTBUTEIBHOCTU K TIEPErpeBy
(0o6a BMAa MOTYT BO3HHKHYTH IMOCIE TEIUIoBoro ynaapa). Ilo ommcanmio, mpoBepka MpPOBOIUTCS IMyTEM BO3ACHCTBHSA
temnepatypsl 40°C mpu oTHocuTensHOU BraxHocTH 40% B Teuenume 120 MUHYT B KIMMAaTU4YeCKOW Kamepe, Tne
MIpOBepsieMbIil UAET 1Mo OeroBoil Jopoxke. [IpoBepsemMsbrii ObLT 01eT B MOPTHI, (ByTOONKY, M MIET CO CKOPOCTBIO 5 KM/4ac
(3 munu 6 uac) mpm HaxioHe 2%. IlpoBoamics HempepbIBHBIH MOHHTOPWHT PEKTANBHON TEeMIepaTypbl M YacTOTHI
CepJIeUHbIX COKpalleHui. /[ onpeaeneHust Macchl BHICTMBILIErOCs T0Ta YeI0BEKa B3BEIINBAIIN JI0 U TIOCIIE UCIBITAaHUS,
Y BHOCWJIM TMOINPAaBKy HA KOJWYECTBO BBIIUTON KUJAKOCTU. Y JIIOIEHW C XOpOLIEH YCTOMYMBOCTBIO K MEPETPEBY B KOHIIE
MIPOBEPKH peKTaibHas TeMieparypa coctaBisuia 38+0,3°C; yactoTa cepaeuHbix cokpamienuii 120+15 ygapoB B MUHYTY;
a mortoBeiaeneane 780+160 rpamm B yac. CuuTany, 94To y YeJIOBEKa INIOXas YCTOMYMBOCTH K TEPETPEBY, €CIIM Y HETO
pekTanbHas Temneparypa npesbimana 38,5°C (/01,3°F), WiIH ecli 4acToTa CepAeYHBIX COKpallleHWH mpeBblmana 145
yaapoB B MHHYTY (OonbIlMe 3HAUEHHUs] IOKAa3bIBallM, YTO YEJNOBEK IUIOXO MNEpeHOCHT meperpes). MccmemoBaremnw,
WCTIOJIH30BABIINE ONHMCAHHBIA CIIOCOO0 TPOBEPKH, TMPEAJIONKWIA TPOBOAWTH €ro uepe3 6-8 Hemenb TOCie ciaydas
TEIUIOBOTO HCTOIICHUS (YTOMJICHHWS) WM TEIUIOBOTO yJaapa Jjisi TOTO, YTOOBI ONpPENeNHTh CTENeHb yCTOMYMBOCTH K
TeperpeBy Uik YTOYHEHUs nuarno3a. Ho Hy)KHO OTMETHUTh, YTO Ha YacTOTY CEpACYHBIX COKPAIECHHH BIMSIET BO3PACT H
ypOBeHb (hM3UYECKOW TIOATOTOBKM — Yy pasHBIX JIOAed oHa pasnnyHa. [loaromy wucmonms3oBaTh €€ sl OICHKH
YCTOWYMBOCTH K MEPETPEBY HYKHO C OCTOPOKHOCTBIO.

6.2.6 NMporpamma 3aWnThLI pabOOTHUKOB OT NeperpeBa B nepuoabl 3KCTpemMalbHO

BbICOKOW TeMneparypbl.

Ecnu crnyyam pasBUTHS «TEIUIOBBIX» 3a00JI€BaHUI TPOUCXOJIAT, B TIEPBYIO OYepeb, B MEPHOABI aHOMAIbHO
BBICOKOH TeMIlepaTyphbl, TO AJIsl UX MPOPUIAKTHKH HEOOXOIUMO pa3padoTaTh COOTBETCTBYIOILYIO porpammy (Heat Alert
Program HAP). Takue nporpamm, pa3paOoTaHHbIE U pa3HBIX pabOYMX MECT, B 4€M-TO OTIMYAIOTCS — HO BCE OHHU
MCHONB3YIOT naHHble MeTeocyk0br CIIA. Ecnu moctymaer uH(pOpManus 0 TOM, 9TO Ha CIEAYIOMINN JIeHb WM Yepe3
JACHb OKHIACTCAd aHOMAJIbHO BBICOKAdA TEMIICpaTypa, TO B OpraHU3allun 06’I)}IBJIHIOT O BBCIACHHU PCIKHUMA «3alIUThI OT
neperpeBa» (Heat Alert) ansi obecniedyeHHsT CTPOTOrO BBIIOJIHEHHS MeEp MO MPOQHIAKTHKE HECYACTHBIX CIIy4aeB H
npod3aboneBannii M3-3a TeperpeBa. PeXUM TEIUIOBOM OMACHOCTH — 3TO 3BYYHUT IMPOCTO W MPSAMOJWHEHHO, HO Ha
nmpakTuke Uil 3(pQEKTHBHOTO BBHIMONHEHUS Mep MNpoQWIAKTHKH TpeOyeTrcs CcOoBMecTHas padoTa pyKOBOIWTENEH
OpraHu3alry; TEXHUYECKOTO (BCIIOMOTaTElIbHOTO, PEMOHTHO-OOCTYKMBAIOIIET0) M OCHOBHOTO IPOW3BOACTBEHHOTO
NepCOHalIa; CIELHUAJIMCTOB [0 MEAWIMHE Tpyla, OXpaHe Tpyda, Bpadeid. Hmxe ommcana sddexrrBHas mporpamma
«3amuThl 0T meperpeBa» [Dukes-Dobos 1981]. Xots ommceiBaemas mporpamMMa Obiia pa3zpaboTaHa A paOOTHHKOB,
HaXoJAIUXCA B IOMECIICHUAX, MHOT'HE U3 €€ MoNoKeHu ! MOTYT UCIIOJIB30BATHCA U I pa60111/1x MECT, HAXOJAAIINXCA BHE
MOMEILEHHH (B CTPOUTENILHON OTPACIi, CEIbCKOM XO035HCTBE U Ip.).
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(1) Exxerommo B Havaje BeCHBI COOMpaeTcsS KOMHUTET 1o 3ammre oT neperpeBa (Heat Alert Committee). B Hero Moryt
BKJTIOYATHCS: BPa4H, CIEIIHATIUCTHI TI0 MEANIIMHE (TUTUEHE) TPY/a, CIIEIHATUCTHI IO OXpaHe TPyZa, TJIABHBIH HHXEHEP, ’
pykoBoautenb (MeHemkep). Komuter pemaer cienyromue 3a1aqu:

(1)(a) Opranusyer oOy4eHHE BCEX JIOACH, YYAaCTBYIOIIMX B MPOrpaMMe 3alluThl OT rneperpeBa. OOyueHHE IOIHDKHO
BKJIIOYATh: JCHCTBUS MTPH BHITOJHEHUH MTPOTPaMMBI 3aIIUTHI OT MEperpeBa, Mepbl NPO(QUIAKTHKY, BEISIBICHHE HAYaIbHBIX
CHUMIITOMOB Pa3BUTHS «TEIUIOBBIX» 3a00JIeBaHMIA, OKa3aHHE TIEPBOI TTOMOIIU ITOCTPAAaBIINM.
(1)(b) PazpaboTka MOKIaHBIX 3aMICOK PYKOBOIUTENSM, 1 HHCTPYKTHPOBAaHKE MX TIO BHIIIOJHEHUIO!
(i) Kaxxaplit pykoBOUTENb HAa CBOEM YHacTKe JIOJKEH IMPOBECTH MHBEHTAPU3AIIUIO TOTO, YTO BIUSET Ha BEHTUISILIHIO.
B Tex ciyuasx, koraa 3To HeoOXoAuMo (KOTAa TeMIeparypa Bo3AyXa BHE 3[aHUi HIXKe, YeM B MOMEIIEHHH), TO €CTh,
Korjma TpeOyeTcsl YBENWYHTh BO3AyXOOOMEH, OHM JOJDKHBI OTKPBITH OKHA, IBEPH, BEHTIISAIIMOHHBIE OTBEPCTHS,
CBETOBBIE JIIOKH U ApP. U YBEIWUCHHS JBUKCHUS BO3AYXa.
(ii) OHM DOMKHBI IPOBEPUTH (POHTAHUYMKHU JUTS TIUTHS, BEHTUIATOPHI, KOHIUIIMOHEPH! — YTOOB! BCE OBIJIO HCIPAaBHO H
paborocrocoOHo. [Ipy HEOOXOOUMOCTH NHPOBOAMUTCS PEMOHT M TEXOOCIY)KUBaHHE, a IPOBEPKH MEPUOTUYCCKH
MOBTOPSIIOTCS. PaOOTHUKM HHCTPYKTUPYIOTCS, KAK UMH ITOJTE30BATHCSL.
(1)(c) IIpoBoguTCst MpoBEpKa TOTO, YTO B MEIIMYyHKTE, a TaKKe HAa pabOYmX MECTaxX, BCE TOTOBHI K TOMY, 4TO (MOXET
OBITh) IPUIETCS OKA3BIBATH MEPBYIO MOMOIIH TOCTPAIABIINM.
(1)(d) PazpabatbiBaroTcst Kputeprun (IIPU3HAKH) TOTO, YTO HA MPEATIPUSITHA BBOJUTCS B JEUCTBUE PEKUM «3AITUTHI OT
neperpeBa». Hanpumep, TakuM MpU3HAKOM MOKET OBITH MHPOPMAIHSI O TOM, YTO MPOTHO3 MOTOABI Ha CICIYIOUINN JeHb
o0elraeTr MakCHUMaJbHYIO TEMIICpPAaTypy B TeueHue JHA He Hibke 35°C (95°F), WM ecinu OXKUAAeTCs MaKCHMajbHas
temneparypa 32°C (90°F), 1 eciii OHa MPEBHIIaeT MaKCUMAIBHYIO TEMIIEPaTypy B OJWH M3 MPEABIAYIINX 3 THEH Oomee
geM Ha 5°C (9°F).

(2) Iocre BBeEHHUS peXKUMa «3aIIUTHI OT TIEPETPEBay BBIMOIHAIOTCS CIEAYIOIINE MEPOTIPHSITHSL:

(2)(a) BrmmonaeHue paboT, CBsSI3aHHBIX C BO3ACHCTBHEM HATPEBAIOIIETO MHKPOKIMMATa, W KOTOPHIC HE SBISIFOTCS
CPOYHBIMH (TMPO(PUIAKTHUECKUN PEMOHT OOOpYIOBaHHA), CIEAYeT OTIOXKWTh A0 MOMEHTa OKOHYaHHS IIepuojia
9KCTPEMaIbHO BBICOKOW TEMIIEpaTypHI.

(2)(b) YBenmnubTe 4HMCIO paOOTHUKOB B OpHranax Tak, YTOOBl YMEHBIIUTH IUTENLHOCTh TEIIOBOTO BO3ICHCTBUS Ha
Kaxaoro padotHuka. [Ipu nmpuéme HOBBIX PaOOTHHKOB, OIyCKaiiTe WX K paboTe B yCIOBHAX IEpErpeBa MOCTEIEHHO, C
aKKJIMMAaTHU3aluei.

(2)(¢) YBenuubTe AMUTEIHHOCTD IEPEPHIBOB, U TalTE BO3MOKHOCTh OTABIXaTh B MOMEIICHUAX C KOHIUITHOHUPOBAHHBIM
(oxJaXIEHHBIM ) BO3ITyXOM.

(2)(d) Otximrounte TO 00OpymOBaHHE, paboTa KOTOPOTO HE SBIISETCA KpaHEe HEOOXOIUMOM, M KOTOpPOE SBIIACTCS
HMCTOYHUKOM TEIUIOBBIJCIICHUS.

(2)(e) Hanomunaiite paboTHHKaM, 4TOOBI OHU MWK MHOTO BOJIBI (YaCTO — HO MOHEMHOTY 3a pa3) s MPOQUIAKTHKH
00€3BOKHMBAHMS;, M YTOOBI OHU B3BEIIMBAINCH IO M TOCIIE CMEHBI, YTOOBI yOEAUTHCSA, YTO KOJIMYECTBO BBHITTUTOIN BOJIBI
JIOCTATOYHO ISl COXpPAHEHHS MAcCHI Tela.

(2)(f) IlpoBoaKTE MOHUTOPHHT TEMIIEPATYPHI HA pabOUNX MecTaxX U B MECTaX OTIbIXA.

(2)(g) Jnst paGOTHUKOB, TIOJIBEPTAIOIINXCS CHIIFHOMY TETLTIOBOMY BO3/IEHCTBUIO, TIOCTIE TAKOTO BO3/IEHCTBHS TIPOBOIUTCS
3aMep TeMIepaTypsl EHTpa Tefa.

(2)(h) B niepBriii ieHb pabOTHI MOCIIE BBIXOHBIX OyIbTE 0000 OMUTEILHBI — U3-3a TIEpEPbIBa PAOOTHUKU MOTJIH OTYACTH
YTPaTUTh aKKIIMMATH3UPOBAHHOCTh, U PUCK YPE3MEPHOTO TETLTIOBOTO BO3EUCTBHUS BHIIIIE.

(2)(i) IIpn oOHapyKEHNH TIEPBBIX CUMIITOMOB «TETUTOBBIX» 3a00JICBaHUI — TaXKe €CITA OHM ¢1a00 BBEIPaKEHBI — HAIIPAaBbTE
paboTHHKa Ha MenoOcneoBaHue. A ecii KBATM(HUIMPOBAHHBINM Bpayd pa3peliuTh pabOTHUKY BEPHYThCS K paboTte, TO OH
JIOJDKEH JaTh pa3pellieHre B MUCbMEHHOM BU/IE.

(2)(j) OrpaanubTe (WK TIPEKPATATE) CBEPXYPOUHYIO padoTy.

(2)(k) IIprocTanoBuTe MPUMEHEHUE CACTHLHOM OTUIATHI TPYAA.
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6.3 Crienoekia U CPEACTBA MHANBUIY ATbHOW 3aIIUTHI OT
[IEepETpeBa.

Ecnmu paboTHUKM BCE e MOABEPraroTCs 4pe3MEpHOMY TEIJIOBOMY BO3JIICHCTBUIO, cymiecTByeT 4 crocoba ux
3amuThl: (1) BHECTH M3MEHEHHS B TOPSIOK BEITOIHEHUS paboThl, (2) M3MEHWTh MHUKPOKIUMAT Ha pabodeM mecte, (3)
YIIYYITUTh aKKIAMATH3AIUI0 U ITOATOTOBKY paOOTHUKOB, U (4) M3MEHUTH OJEKIy WM CPEACTBA 3aIIUTHL YIIyYIlICHHE
aKKJIMMaTH3allid M TIOATOTOBKH pPa0OTHHKAa TpeOyeT, 4YToObl OH CTajd MOJHOCTBIO aKKIMMAaTH3HPOBAaHHBIM (K
MUMEIOILEMYCsI YPOBHIO TEILIOBOTO BO3ACUCTBHS), YMEN UCIIOIB30BATh 3aIIUTHYIO OJEKAY, ObUI B XOpolei (puzndeckon
¢dopMe, U IPOMHCTPYKTHPOBAH MHUTHh BOAY CTOJBKO, CKOIBKO TpeOyercs (HampuMmep, CTakaH BOIBI [8 0z. - 8 orcuokux
yHyutl, ~236 ma]| WA IPYTOH KUAKOCTH Kaxkable 15-20 MUHYT, HJIM B COOTBETCTBHH C Tabuuiiel 8-1) a1 KOMIICHCAITHH
MOTEepU BOABI OPTaHU3MOM H3-3a MTOTOBBIACIICHUS.

BrusHue opexapl Ha TemooOMeH ObUIO MOIpPOOHO paccMoTpeHo B pasmene 3.3. Hocka 3ammrHOM
Ta30HEMPOHUIIAEMON CHemoASKAB! (I 3aIMUTBl OT TOKCHYHBIX BEIIECTB) TPEMSATCTBYET TEIUIOOOMEHY MEXIy
OpraHU3MOM M OKPY’KAIOIIEW Cpeloi 3a CUéT Telulonepesadyd, KOHBEKIUM, U3JlydeHus U ucnapenus. Kpome rtoro, eé
HOCKa (M paboTa B Heil) TpeOYIOT JOMOIHUTEIBHBIX YCHIWH, M 3TO NPUBOAMT K JOIMOJHUTEIFHOMY BHYTPEHHEMY
TeruiooopazoBanuio. K coxaneHuro, eciim moTpeboBaNoCh UCTIONH30BAHNE U30HPYIOMIEH OMIEXK b, TO 3TO 03HAYAET, YTO
MUMEETCSl CHJIbHASI OTIACHOCTH JIJIsl 3AO0POBBSI MITM JKHU3HHU (TaK, YTo e€ MPUMEHEHHs CIO0KHO M30exkarh). Tak Kak HOCKa
CTHELOISK bl CO3/1aET AOTIONHUTEBHBIH PUCK MEperpeBa, He0OOX0ANMO 3aIUTUTh PAOOTHHUKA OT STOH omacHOCTH. Huxke
paccMOTpEeHBI pa3Hble CIIOCOOBI MHAWBUYaTbHOHN 3aIIUTHI OT TIeperpeBa Mpr HOCKE N30JIMPYIONIINX KOCTIOMOB.

Mo>kHO TOIIPOOOBaTh MOJEPHU3NPOBATh BEHTWIAIIMOHHOE OOOpYIOBaHWE TakK, YTOOBI 3allUTHTH JIIOJEH B
MOMEUIEHUH OT MOBBIIIEHUSI TEMIIEPaTyphl U BIaXHOCTH. HO Takoil MoJepHU3aLMK MOYKET OKa3aThCsl HEAOCTATOUHO IS
MIOJTHOTO pelleHus podieMsbl ieperpesa. [Ipu Temnepatype Bo3ayxa Bbitie 35°C (95°F) 1 OTHOCUTENBHOW BIaKHOCTH OT
75 mo 85%; wiam TpH HANWYUHM MOITHOTO TETJIOBOTO HM3ITyYEHHUs, MOXKET IMOTPEOOBATHCS HCIOIB30BAHHUE 3aIIUTHON
CIETOAEKBl U CPEACTB MHINBUAYAIBHOM 3alIUTHI OT meperpeBa. Jlaxe ecim pabOTHHUK MEPEXOJUT C MECTa Ha MECTO, U
ero MoxxHo obecneuntb CH3 ot neperpesa (Ha kakoi-To nepuoa Bpemenn). [logxonsmee CHU3 yMEeHBIINT TOCTYIIICHHE
TEIUIa B OPTaHU3M, TO3BOJHT MUTh MEHBIIE BOJBI, MIOBBICUT paOOTOCIIOCOOHOCTh. ECIIM paOOTHUK BBIMOIHSAET CHISTIYIO
paboTy, TO CKOpee Bcero, oTpedyeTcs OTBOJ TeIia 3a CYET CUCTeMBI oxyaxaeHus He 0onee 100 Bt (86 kxan/vac unu 344
Btu/uac). A mpu OONBIION aKTHBHOCTH, TpeOyemoe oxiaxaeHue Bpsa i npeBbicUT 400 Bt (345 xxan/uac unu 1380
Btu/uac), ecam TSHKECTh BBITIONHAEMON pabOTHl HE HACTONIBKO BENMKA, YTO OTPAaHUYMBAET [UIMTENBHOCTh PabOTHI M3-3a
yctamoctu. Ecnmm TemmoBoe BO3MEHCTBHE TMPEBHIMIACT TIPEAETHHO JOMYCTUMBIC YPOBHH, pa3pabOTaHHBIE IS
AKKJIMMAaTH3MOBAaHHBIX M HE aKKIMMAaTH3HUPOBAaHHBIX pPa0OTHUKOB (¢ur. 8-1 u 8-2 COOTBETCTBEHHO), CIEIyeT
KCIIOJIb30BAaTh 3alIUTHYIO crienoaexkay u CU3 (ot meperpesa).

CymectByroT pasabie CU3 ot meperpeBa — 0T caMbIX MPOCTHIX (YCTaHOBKA EMKOCTEH ¢ 3aMOpaKUBAaeMON BOIOH
B OISXKIY) MO OoJiee CIOXKHBIX (KOCTIOM C TpyOKamMu A MPOKAYMBAHUSA OXJIAXKIEHHON XUAKOCTH). 3aTpaThl Ha HX
3aKyIKy ¥ OOCIy>XKHBaHHE Takxke pa3iuyHbl. beutn m3yuensl 4 Buga CU3: (1) KOCTIOMBI C BOJSHBIM OXJIXKACHUEM, (2)
KOCTIOMBI C BO3JYIIHBIM OXJaKAeHUEM, (3) XKuieTsl ¢ nornotutenem temna, u (4) CU3 oT neperpeBa, UCIONb3YIOMIHNE
WCTIApUTENIbHOE OXJIaXK/IeHHe. B cirydae 4pe3MepHOro TEIIOBOTO BO3IEHCTBHS IS 3alIUTHl PAOOTHUKOB OT IEperpeBa
MOJKET HCITOJIB30BaThCS Toaxo il criocod [Goldman 1973, 1981].

6.3.1 KocTioM ¢ BOASAHLIM oxnaxaeHueM.

[IpoeKkTHpyoTCS W W3rOTABIMBAIOTCS pPa3HbIE BUILI KOCTIOMOB C BOISHBIM OXJIAXKICHHEM, WX KOHCTPYKIIUS
yJIydmiaeTcs Kak B TEXHHYECKOM, TaK M B (U3MONOTHYeCKOM oTHomieHuw. [y oTBojga Termia ot Tema, 3tu CU3
WCTIOJNB3YIOT TETUIOOOMEH MEXTy KOKed M TpyOKamH ¢ OXJaXIEHHOW BOJOW (3a cuér teromnepenadn). Cetb TpyOOK
pa3MenaeTcsi ¢ BHyTpEHHEH CTOPOHBI KOCTIOMA, U TIOKPBIBAET KaKyl0-TO 9acTh Wi Bcé Teno. Mcnons3oBanue Takux CU3
TpeOyeT HaJU4YMs BHEIIHETO MCTOYHHMKA DHEPIHMU M XOJIOAa Jjisi paboThl (aKKyMyJsiTopa, Hacoca, TEeIJIOOOMEHHHKA,
EMKOCTH Al JKUAKOCTH, TAHENW YIpaBlieHus). Macca W pa3Mephl YCTpPOHCTBa MOTYT TIOMEIIATh ITEePEMEIICHUSIM
paboOTHWKA, ¥ CO3JAIOT JOIOTHHUTEIBEHYIO HArpy3Ky. ITH OOCTOSATEILCTBA, & TAK)KE XapaKTep BEHITIOJHSIEMON pabOTHI U
OKpYKarIlasi cpelia, ONpeAesaoT MPOIOIKUTENLHOCTE 3 dekTuBHOrO Mcnons3oBanus Takux CHU3. Kpome Toro, mpu
TeMIepaType BOJBI, OJIM3KOM K MM MEHBIIEH TeMIepaTypbl TOUYKA POCHI, MOXKET HAYaThCs KOHJICHCAIHS BOJBI OKOIIO
TpYOOK, YTO MOXET yBEIMYUTD TEIIOOTBOJ OT KOXKH IIPHU HOCKE MaponpoHHUIaeMoit oxexanl [Nag et al. 1998].

N3yyanu cremeHp OXIaXIEHUS KaKIOTO W3 TPOBEPSBIINXCS KOCTIOMOB TPH Pa3HBIX TEMIIEpaTypax BOJBI,
nonaBaeMori B TpyOku. [Ipu CHImKeHHH TeMIepaTyphl [T01aBaeMOi BOBI CTEIICHb OXJIAXKACHUS BO3PACTaET: IMPU HOCKE
JKUIIETKU U oXJakaaeMoi mamnkoit — Ha 3,1 B1/°C; a mpu HOCcKe KOCTIOMa ¢ He TIOJHBIM oxiaxaenuem 17,6 B1/°C, a npu
HOCKE KOCTIOMa C MOJHBIM oxnaxaeHuem 25,8 B1/°C. Tlpu komdopradenbroii Temnepatype 20°C (68°F) obecnieunBaet
oTBOJ Teria 46 BT npu Hocke manku, 66 BT mpu Hocke xuieTok, v 112 BT npu HOCKe IIanKu U KUIETKH BMecTe, 264
BT npu HOCKe KOCTIOMa C HEMOJIHBIM OXJaxkaeHueM, u 387 BT mpu HOCke KOCTIOMa ¢ MONHBIM oxJaxkaeHneM [ Kim et al.
2011].
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https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0

Ipumeuanue Kk nepesoay: Ilo JaHHBIM’, IPU CBApKe M3MENUI, TPEOYIOIIEH MPEIBAPUTENLHOTO MOAOTPEBA AETANEH 10
BeICOKHX Temmepatyp (300°C, remneparypa Bo3zayxa 80°C), xopoIio nokasaia ce0sl Tero3aluTHas NOACTEKKA B BUAC
KYPTKH C KaIlIOIIOHOM C ceTblo TpyOok. Ilpu nogaue B Hux Boxsl pu Temiepatype 20°C BpeMs: pabOThl yBETHIHIOCH HA
75%, Bpems oTmbIxa cokpaTmiock ¢ 20 mo 12 MuHyT, a pabodune He ONlymaid X0JIoa oT Tpyook (npu 17°C - owywanu).

6.3.2 KocTioM € BO3AyWIHbIM oxnaxaeHuem.

B stux CU3 B xocTIOM TIOJIAETCS OXTaXKIEHHBIN BO3AYX, U OH pacmpenensercs mo terny. CyMMapHbIi TEIIO0TBO
OT YBIaKHEHHON TIOTOM KOXH IPH Moa4e OXJIAKAEHHOTO (M OCYILIEHHOTO MPHU CKaTHH KOMIIPECCOPOM) BO3IyXa 3aBUCHT
OT pacxoja Bo3IyXa U ero temreparypsl. C pocTOM pacxona BO3AyXa, M CO CHIKEHHEM €ro TeMIIEPaTyphl - TEIIOOTBOJ
Bo3pactaeT. [Ipu TemmepaTtype Bo3myxa Ha Bxoze B kKocTioM 10°C (50°F) u npu oTHOCHUTENbHOU BiiaxkHocTH 20%, TipH
pacxozne 280 auTpoB B MUHYTY (/0 xy6uueckux ¢ymos 6 munymy), OT Telna MOXeT yaansatbes 233 Bt (mpu temmepatype
OKpykarorero Bosayxa 29,4°C 84,9°F u oTHOCUTENbHON BiaxHOCTH 85%); u 180 BT (mpu Temmneparype oKpykKaromiero
Bo3ayxa 51,7°C [25,1°F u OTHOCWTENBbHON BIaXHOCTH 25%). A TpW MOBBIIEHUH TEMIIEpaTyphl BO3IyXa Ha BXOJE B
koctioMm 10 21°C (69.8°F) m ero ortHocutenbHOW BiaxkHoctu 10%, orBox Teruma cHu3utcs mo 211 um 148 Bt
COOTBETCTBEHHO.

Bo MHOTHX ciydasx IS OXJIaXIEeHHWsS BO3IyXa NMPHUMEHSIOT YCTPOHCTBa — BUXpeBble TpyObl Boprekc (vortex,
ucronezyercs: dpdekr Panka-Xwumma, cM. ¢goTto. Hmke). Takodl BO3MyXooXiaiauTeslb TpeOyeT i padoThl Mogaydu
C)KaToro BO3/AyXa MO LUIAHTY. A IIIaHT OrPaHUYHMBAET CIIOCOOHOCTH NepeMeniathcs Ha pabouem mecte. HemocraTkom
spnsiercs myMm (1 Huskuit KI1J] - Hysxen Oonpmion pacxoz Bo31y xa). Ho 910 npocToii HCTOUHHK 0XJIaKAEHHOTO BO31yXa.

IIpumeuyaHnue K nepeBoay:

B CIIIA KypTKM W INTaHbl C MOJaYed OXJIAKIEHHOTO W OCYIICHHOTO CXXAaTOTO BO3AyXa Ul pa0dOTaroluX B
«TOpSAYMX» YCIOBUSAX HAIUIM TpUMeHeHrne, kak MuHuMyM, ¢ 1960-x. B CCCP Owpmm pa3paboraH u BHeEOpEH
MMHEBMOKOCTIOM Ui pabOT O PEMOHTY CTEKIOBapeHHBIX mTedeill (M mpu mpou3BojacTBe (ocdopa), MOKazaBIIMIA
OTCYTCTBHE CYIICCTBCHHBIX HW3MEHEHWH B COCTOSHHHM OpraHu3Ma pa0oTHHKa npu Temneparype 1o 200°C wu
OJIHOBPEMEHHOM TEIUIOBOM M3JydeHur 10 7 KBT/(M2xmun)®. Bo3ayx Opaiu U3 3aBOACKON CETH CKATOro Bo3ayxa. s
CJIy4aeB MEHEe BBICOKOM TeMIepaTypsl ObLIO pa3paboTaHO IHEBMOIIPUCIOCOOIEHHE Ul BEHTUIMPOBAHUS MO0IEKHOTO
MIPOCTpaHCTBA (COCTOSIIO U3 IEPPOPHPOBAHBIX PE3MHOBBIX TPYOOK, Bec 250-300 r., BO3ayX momaBaics 1o nianry 20 Mmm
OT KOMIIpeccopa WK BO3AYXOAYBKH). McnbITaHus mokaszaiy, uyTo yepe3 30 MUHYT BIa)KHOCTH BO3[yXa MO OJCKAOH Ha
13% uwmke, ¥ TemIriepaTypa Koxu Huke Ha 2,5°C.

Lightweight, airline fed,
workers may stay ex:
tended periods of time
in high ambient tem-
peratures or extreme
humidity. Worn yqder
coveralls or aluminized
protective clothing, the
wearer is kept cool and :

MepchopHPOBaHHBIE PEIHHOBbIE

th Ci ent TPy5KA HCNONE30BaNM ANS BEHTUNALMKN
| nonon&xkwHoro npocTpakcTea, 1958 .

6.3.3 XXuneTbl c nornoTutenem Tenna.

Ceifuac B MpoJaxke €CTh OXJIAXTAIOIIME >XUJICTHl, B KOTOPBIX pa3MeEIIaeTcs M0 72 MaKETOB CO JIBIAOM WIH
BC€IICCTBOM, H3MCHAIOLIUM q)aBOBOC COCTOAHUC HpI/I 3aMop03Ke; OTACJIbHBIC ITIaKEThI MOFy'T 6LITL pa3H0ﬁ MaCChbl 1
pa3Mepa. O6BIT-IH0 OXJIAKOAIINUEC ITaKCTHI HpI/ICOG,Z[I/IHHIOT K )I(I/IJ'IeTy C IIOMOIIBKO JICHTHI, BCTABIAKOT B KapMaHBI B
)KI/IJIETC, MJIN BHIUBAKOT B HCT'O (TOI‘JIa TSI UX OXJIAXKICHUS Hepea HCITOJIB30BAHHUCM TpGGyCTCH ImoMemaTh B XOJOAUJIBHUK
BECh JKHJIET).
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s = -
Ciesa - )XHIIETBI CO JIbAOM; CIIpaBa - IlIaXTép TJIy6OKOI>'I KaHaL[CKOﬁ 1aXThbl ,I[OCTaéT KHIICT U3 XOJIOAUJIbHUKA,
MPEAHA3HAYCHHOT'O ST UX 3aMOPO3KH.

| 1 |

H‘_DH HaITHYHH KapMaHOB I&*D}KHD MEHATE
OXNAKIAOIMTHE BEKMANBIINTH HE CHHMAA AILIET

CneBa - KOCTIOM, oﬁecnequeammuﬁ OoTpaxeHuWe
TennoBoro nany4vyeHus

OxJaxkaeHune, o0ecreunBaeMoe OTAENbHBIM MaKeTOM, W3MEHSETCsl ¢ TeUeHHEeM BPEMEHH, M 3aBHCUT OT JaBJICHHS Ha
MOBEPXHOCTh TENa, U «HATPEBAIOIIET0» BIUSIHUS CO CTOPOHBI OJISKIBI U OKpYXkaromer cpenpl. Takum o0pa3om, yCIoBUs
MPUMEHEHUsI BIHSIOT M HAa CTENEHb OXJIAXJICHHS, M Ha JUIMTENLHOCTh OXJIaXJeHus. [IpH 3HaUeHHSX TeMIepaTypbl U
BIaxHOCTH 29,4°C (84,9°F) u 85%; u 35,0°C (95°F) n 62%, oxJaKAaloUMi KUJIET MOXKET 00ecreunTh (HEKOTOpOoe)
OXJIaK/IEHHE oOpraHm3Ma 10 4 4acoB (OOBIYHO JUTUTENBHOCTH S(PQPEKTHBHOIO OXJaxaeHHs - 2-3 dyaca). A mpu
temmeparype 51,7°C (125,1°F) u BnaxxHocT 25%, depe3 npuMepHO 3 vaca HHKakoro 3¢dekra He Habmomaercs. [Ipu
ycTaHoBKe B xuiieT 60% makeroB, oxiaxaarmui 3(h(HeKkT MoKeT mpornacTh yxe depes 2 yaca. Tak Kak OXJIaKIaroIIue
JKHJIETHl HE 00ECIEeUMBAIOT HENPEPHIBHOE M PETYJIUPYEMOe OXJIaXKICHHE B TEUEHHE HEONpeIeIEHHOTO BPEMEHH, NMpPU
paboTe B YCIOBHSX HArpeBarolIero MUKPOKIMMATa TPeOyeTCsl MEHSTh JKHIIEThI Kaxbpie 2-4 yaca. A sl 3aMEHBI MOXKET
norpeboBaThcsl MOKMHYTH pabouee mecto. Ho mpu mcnomnp3oBanmu storo CU3 Her mryma; He TpeOyeTcs HCTOYHHUK
SHEpPIWW; W HET LUIaHTa, OrpaHWuYMBaroliero nepememenue. Takue CU3 mydmie Bcero MCMosib30BaTh TOTAa, KOTAA
JUTMTENILHOCTh TEIJIOBOTO BO3JICHCTBUS OrpaHudeHa (KpaTKOBpeMeHHas padoTa, peMOHT mpu aBapuu). [1o cpaBHEHHIO ¢
npyrumu, Takue C13 0THOCHTENIbHO HEJJOPOTH.

KuneTtbl ¢ NnakeTamMu, 3anonHeHHbLIMU cNeLUanbHbIM BeLECTBOM, MEHAIOWNM ha3zoBoe COCTOAHUE NMPU Harpese
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6.3.4. CU3 c ncnapurenbHbIM OXNaXXaEeHUEM.

VBnaxkxHeHHas HAKUAKA - JTO YBIKHEHHASA XjomdaToOyMakHas KypTKa WIH TOJ00We Xajarta U3
XHOH‘I&TO6YM3)KHOI71 TKaHU, KOTOpaH MOXKET OHYCKaTI)CH a0 O6yBI/I, n HUMCECT pyKaBa, A0X0o4411Iue a0 3al'I$ICTI/II7I. HpI/I
HOCKC I/ISOJ’II/II)YIOH.IGF O KOCTIOMA, OHa ABJISCTCA 3(1)(1)6KTI/IBHI>IM BCIIOMOT'aTCJIIBHBIM CpCI[CTBOM OTBOJa TCIljia.

Jlnst pasHBIX ycioBHiT pabOTHI (TeMIiepaTyphl, BIQKHOCTH, CKOPOCTH BO3IyXa) MOXKHO MPEICKa3aTh CTEICHb
OXJIAXKICHHUSA U TpeGyeMoe (mms moamep KaHUS BJIAKHOCTH) KOJHMYECTBO BOABL [IpW HW3KOW BIAKHOCTH U BBICOKOU
TeMnepaType, Koraga Boaa XOpOI.HO I/ICHapHCTCH, TaKOﬁ CHOCO6 3allIUTHEI OT neperpeBa 3(1)(1)CKTI/IBGH, HpOCT " HC I[OpOF.

- 8
|

Ilpumeyanne Kk mepeBoay: OTMedany, YTO MPHU COYETAHHMHM BBICOKOW TEMIEpPATyphl M HHU3KOW BIIAXKHOCTH, CHIIBHOE
BBIJIEJICHHE TI0Ta MPHUBOJUT K HAMOKAHMIO OAEXKIBI, a €ro HCIapeHHe B BHEIIHEH MOBEPXHOCTH
OZIeXKIbl OXJIAXKJAET TMOJIOEKHOE MPOCTPAHCTBO: «/IHTEHCHBHOE WCIapeHHe BIATW C HAPYXHOU
MOBEPXHOCTH PYOAalIK, B YCIOBHUSIX KpaliHEe HM3KOW BIaKHOCTH BO3AyXa B LIEXE, PE3KO CHIDKAET
TEMIIEpaTypy BO3AyXa MOAOAEKHOTO MPOCTPAHCTBA U BHYTPEHHEH CTOPOHBI pyOarku a0 25-28°C,
a TaKkKe NPENOTBPAIIAET BJIWSHHE BHEIIHEW BBICOKOM TeMIepaTyphl Ha opranusm.»®. Ilpu
TeMIepatype Bo3ayxa B paboueil 3oHe 28,3-39,8°C - temmeparypa pyOamikd B 0ONacTH CHHHBI
osura 20,1-28,4°C. Ilpn HHM3KOW BIaXHOCTH, WCTapeHHWe BOIbl C yBiaxHEHHOro CU3 moxer
OXJIAXIaTh OpPraHW3M, HE IepeHampsras ero Al BblAedaeHus nora. OOHAKO IyOMuKanmuum o
pa3pabotke Takux CU3 B P®D He BcTpewaroTcs (kpome HaxuoKu, HAOe8ABUIENCS HA 3AUUMHbLLL
KOCMIOM OJ11 AMOMHOU NPOMBIULIEHHOCIU: PADOMHUK NePUOOUYecKu nOOX00ul K mecmy, 20e Obll
6000np08o0, u e2o noausanu). Ha BeicTaBke «be30macHOCTs W OXpaHa Tpynma» 3a mociemaue >15
ner enuHcTBeHHBIH CHM3 oT meperpeBa, KOTOPBIM BHAET - KOCTIOM C METAJTM3UPOBAHHBIM
MOKPBITHEM JUIS 3aIIMTHl OT TEMJIOBOro M3iyudeHus (s ~MetamnyproB). M Bcé. Hemoxoxe, 4to
MECTHBIX IPOU3BOUTENEH 3Ta TeMa OECIOKOUT. 3anasHbIM (PUpMaM 4acTo He HPABSITCS HE BIIOJIHE
HOpPMaJIbHBIE YCJIOBHS HAa POCCHIICKOM pBIHKE - W TIOCJIE TEpPBBIX IMOMNBITOK IPOJaBaTh CBOIO
BBICOKOTEXHOJIOTHUHYIO MpOoAyKunio ux uHTepec k PD yracaer. B Texuuueckom Permamente «O
6e3onacHocty CU3» nogoOHbIe U3A€Hs, MOKHO CKa3aTh, JIUIIb YIIOMSHYTHI (IyHKT 4.6) ... .

B T0 ke Bpems, nCIbITaHUs] KOMOMHE30HA U XKHUJIETa U3 HETKAaHOTO MaTepHaia (yIep KuBaIn
1,7 / 1,2 n Boasl) TommuHOK 1,8 MM mokaszano, 4uro mpu Temmeparype 35°C u OTHOCHTENBHOU
BIIQXKHOCTH 25% OHHU OKa3bIBAIOT MOJIOKUTEIBHOE BIMSHHME Ha MOKA3aTeNIH COCTOSIHUA OpraHHU3Ma,
YBEJIMYEHUBAIOT BPEMEHHU paboThI’.

6.3.5 NMpumMeHeHUe Ha NPAKTUKE U OrpaHNYEHUA.

[Ipu mpakTHYIecKOM NMPUMEHEHHWH Ha MPOU3BOJICTBE, y BceX omucaHHbIX CU3 OoT meperpeBa ecTh OrpaHHYCHUS.
Hanpumep, mnpu HCHOIB30BAaHMHM HEIOPOTOW OJCKIBI C 3aMOPOKCHHBIMH IAKETaMH, COACPIKALIUMH MaTepHal,
M3MEHSIONNI (Da30BOE COCTOSHUE - TEMIIEPATypy HEJIb3sl PEryJIHpOBaTh, U OHU YAaCTO HE MOTYT OXJaXJaTh pabOTHHUKA
TaK J0Nro, Kak 3To TpeOyercs. DTO OTHOCUTCH WM K JKWJIETaM C MaKeTaMH CO JIBIOM. Eciu oXJaKJaroliye 3JeMEHTHI
CJIMIIIKOM XOJIOJHBIC, TO IPHU KOHTAKTE C KOXKEH IPOU30HAET CyKEHHE KPOBEHOCHBIX COCYJOB, YTO YMCHBIIUT
TEIUIOOTAauy OT Tejla B OKPYKAIOIIYIo cpeay. [Ipy UCrob30BaHUHM CHCTEM C BOJASHBIM OXJIAXKICHUEM Pa0OTHHUK JOIKEH
OBITH TIOJIKITIOYEH K UCTOYHHUKY OXJIKIEHHON BOMBI. DTO MeMIaeT eMy padoTaTh. MHOTHE U3 CUCTEM CIUIIKOM TSKEIbIE
WJIA TPOMO3JIKHE, YTO MEIIAeT HX IPUMEHEHHUIO.

Ho ux MOXHO HCIOJIB30BaTh B MEPEPBIBBI, BO BpeMs OTHbIxa. HanmpuMep, MOXapHUKU YacTo JETA0T NEPEPHIBhI
M3-32 OrPaHMYCHHOTO 3amaca BO3JAyxa B Oa/yIOHaX JBIXaTCJIbHBIX anmapaToB. Bo BpeMs TMEPEpPHIBOB MOXKET
HCITIOJIB30BAThCS aKTUBHOE MJIM ITACCHBHOE OXJIAKICHHUE (B JOIOJTHEHHE K TTUTHIO BOMBI), HAIPUMED - 32 CUET CHUMAHUS
CIICIONCKIABI M TOTPY)KECHHUS pPYK B XOJOAHYIO BOAY. OTO CHIDKAET TeMIlepaTypy IIeHTpa Tena, M YCKOpSeT
BOCCTAHOBJICHUE OpraHM3Ma BO BPeMs OT/IbIXa.

Temmepatypa nieHTpa tena denoBeka (Tcore) M3MeHsIeTCS OTHOCHUTENBHO MEIICHHO, M MPOCTOE MPEKpaIeHIE
BBITMIOTHEHUS TOKENON (u3ndeckoil paboTel He mMpuBenET K e HeMeIIeHHOMY CcHkeHuio. [loaTomy yBenmueHue
TEIUIOOTBO/IA OT TeJIa CHIDKACT PUCK Pa3BUTHUS «TEIUIOBBIX» 3a0oneBanuii. Mcnonabs3zoBanne CU3 ot nmeperpera, 1mo100HbIX
OTMCaHHBIM BBIIIIE, YCKOPSET CHIDKEHUE TEMIIEPaTyphl IIEHTPA Tejla, CHUKAET PUCK PA3BUTHS «TEILUIOBBIX» 3a00JIeBaHU,
U JiefaeT BO300OHOBIIEHUE paboThl Oosiee Oe30MacHbBIM.
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JApyrue CHU3 ot neperpesa.

Jlns pemonTa maporpoBoioB aToMHEIX ADC B CCCP pazpaboTanm aBTOHOMHBIN TEIIO3AIUTHEIN KOocTIOM. J1Jis
oxJaxaeHus (MpU TeMmmepaTtype okpyxawmeid cpenbl 10 250°C, usnyuyenune 2 kKBT/M2) UCHONB30BaM CXKMKEHHBIN
BO3JLyX, BPEMsI HETIPEPBIBHOM paboThl (Mex1y no3arnpaBkamu) - 30 munyT'’. Macca Jpyroro TEMmIO3alIMTHOIO KOCTIOMA
cxoxeit koncrpykiuu (AT3K-2) npesbicua 20 kr''.

Jis 3alMTBl OT TEIUIOBOTO W3JIYyYEHHs I[MMPOKOE TMPUMEHEHWE HAllUTd KOCTIOMBI C METaJUIM3WPOBAHHBIM
nokpeiTHeM (cM. ¢oto crnpasa). Ho y mogoOHOro (maccuBHOT0) 3KpaHUPOBAHHA €CTh HEJOCTATOK - C TEUCHUEM BPEMEHU
CBETOOTPAXKAOINAsI TOBEPXHOCTH HATPEBAETCS, U IOCIIE ITOTO OHA CaMa CTAHOBUTCSI HICTOYHUKOM TeILIa.

PazpabareiBatorcs u ¢ 1960-x nponarorcs (He y Hac) aBToHOMHBIE CH3 OT meperpeBa pa3Hoit KoHCTpyKIuH. OHU MOTYT
BKITIOYATh B c€0s1 MCTOYHHK X0J10/1a (OTIEIBbHBIN OJI0OK) U CeTh TPYOOK, IO KOTOPBIM MTPOKAYNBACTCS OXJIKIEHHAS BOJIA,
WA TTONTAETCST OXIIAKIEHHBIN BO3IIyX.

AIR CONDITIONING SYSTEMS
A 17-pound completaly self-contained

air-conditioning and breathing device
that ean be worn for several hours
under impermeable c othing. Oper-

ated on liquid air [NOT OXYGEN), the
wnit enables workers lo perform ex- -
treme physical exertion for extended | gip=
periods of time in almospheres in

excess of 500 degrees F i

FRIGIVESTS

Another concent of cooling men warking in hot and
humic zress. Entie unit weighs 12 pounds and
utilizes a sooling cartridge thet sperates far one
hour, £an be regenerated in any bw -emperature
commercial refrigerator, Complelely self-contained.
Fyiepel also offers—Air Cioled Helmets, reathing
Apparatus, Atid-Resistant Clothing, Che:t Yoice and
complete head to toe heat profective clathing and
ecuipment. Our staff of experts slard ready fo
serve you_ If you have 2 prcblem, wiite, wire or call,

CW3 ¢ aneKkTpuU4yecKnM oxIaXKaeHWeM Bobl, NogaBaeMoin B ogexay

6.3.6 CHMxxeHMe paboTOCNOCOOHOCTM.

Beime Obutn omucanbl pasHeie CU3 oT meperpeBa, KOTOpbIE MOTYT CHU3UTH MM IOJHOCTBIO YCTPaHUTh
OIMACHOCTh Uil 3[J0POBbS MPU BO3JCHCTBMM HArpEeBAIOIIEr0 MHKPOKIMMATa B ITOMEIIEHHSX M BHe ux. Ho Hocka
3alIUTHOM CIIEIOACKIbI MPUBOJIUT K YXYIIIEHHIO PaboTOCOCOOHOCTH. Jlake MpH He HarpeBaroleM MHUKPOKIHMATe,
HOCKa M30JIUPYIONTNX KOCTIOMOB YXyaIaeT padbotocmoco0HocTh [Joy and Goldman 1968]. 9To cHMXEeHHE BBI3BIBACTCS, B
OCHOBHOM, YMCHBILICHUEM IIOCTYIUICHHS HMH(pOpMAaNUK 00 OKpYKaIOIIeH cpene, W B 3aTPyJHCHHU OOIICHHS MEXIY
paboTHukamu. Tak, yCTpaHEHHE TEIUIOBOTO BO3JCHCTBHS IO3BOJIIET IMPOJNOJDKATh pPaboOTaTh - HO HE YCTpaHSeT
OrpaHHuCHHS, HaJaraeMble U30JIUPYONMMHU KocTioMamu [Joy and Goldman 1968; Nag et al. 1998].

Ipumeyanue K nmepeBoAy: DTH BBIBOJLI (B OTHOIIEHHH PaGOTOCIIOCOOHOCTH) COTNIACYIOTCS C PE3YNIbTATaMH,
nosny4yenasivu B CCCP',
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fnaBa 7. MeanunHckKue obcnenoBaHuA.

PaGoTomarens 00s13aH pa3paboTaTh M BBIIONHATH NPOrpaMMy MEIUIMHCKUX OOCIEOBaHUN TeX pabOTHUKOB,
KOTOpBIE MOJBEPTalOTCS BO3IACHCTBHIO HArpEBAIONIETO MHUKpOKiIMMara. [Iporpamma momkHa BKIIIOYATh: HMEPBHYHYIO
OpOQHUIAKTHKY U BTOPUYHYIO TPO(UIAKTUKY TaK, YTOOBI CBOEBPEMEHHO BBISIBUTH CUMIITOMBI, U BOBPEMsI IIPHHSATH MEPBI
JUISL TIPEIOTBPALICHUS pa3BUTHS (BO3MOXHOI'0) «TEIJIOBOroy» 3a0oieBaHus. PaHHee BBIABICHHE CUMIITOMOB C IIOMOIIBIO
Meno0C/IeIOBaHNH, JIeUeHHE, U3MEHEHUE YCIOBHHM TpyZAa MO3BOJSIOT YMEHBIIWTh PUCK Ul 3J0POBbS IpU paboTe B
YCIIOBUSIX TieperpeBa. A pe3ynbTaTbl Me0OCIeJOBaHUH MOTYT HMCIOJB30BATHCA JISi TOTO, YTOOBI ONPENeNUTh, KaKue
paboune mecTa, BUIbI pabOT M TEXHOJIOTHYECKUX MPOLECCOB TPEOYIOT TOBBIIEHHOTO BHUMAHUS U YIIyUIICHUs yCIOBUI

TpyHa.

7.1 Kakyx paOOTHUKOB OXBaThIBAET MEI0OCE/IOBAHHUE.

B uncio paGOTHHKOB, KOTOpBIE BEIMONHSAIOT 33JaHWs B HarpeBalolleM MUKPOKIUMATe, U KOTOpPbIE JOJKHBI
HAXOJWUTHCS TI0J] METUIIMHCKUM HaOIOCHUEM, BKITFOYAIOT:
- Tex pabOTHUKOB, KOTOpPHIE TIOJBEPTAOTCS BO3JCHCTBUIO, TPEBHIMIAIOIIEMY MPEACTBFHO JOMYyCTHUMOE JUIS
AKKJIMMaTU3UPOBAHHBIX JIIOJICH.
- PaboTHUKOB, Y KOTOPBIX €CTh MEPCOHANBHBIC MPUYHHBI, YBEITHYMNBAIOIINE PHCK - COCTOSHHUE 3/IOPOBBS W/WJIM paHee
niepeHecEHHbIe 3a0011eBaHuUs (BRI3BAaHHBIE TIEPETPEBOM), TAK, YTO ITO MOBBIMIAET PUCK YXYIIICHHUS 3T0POBBSI.

7.2 YnpaBaeHUE OTPOrpaMMOi.

Paboronmatens o00s3aH oOecrieunTh HAA30p 3a MPOrPaMMON MEAUIMHCKOTO OOCIENOBaHUS CO CTOPOHBI
OTBETCTBEHHOI'0 Meapa0doTHUKA. Takod MeApaOOTHUK IO/DKEH OBbITh KBaJU(HUIIMPOBAHHBIM BPaudyoM, WM JIPYTHM
KBaJTM(DUIIPOBAHHBIM MEIUIMHCKHUM pabOTHUKOM (B COOTBETCTBUH C TpeOOBaHMSIMHU (elepaTbHOr0 U MECTHOTO
3aKOHO/IaTENIbCTBA), KOTOPBIA UMEET MOJTOTOBKY U 3HAHUS B 00JIACTSIX:

- BozneiicTBre HarpeBaromero MUKpOKIIMMaTa Ha paOOTHHKOB.

- Pa3pa0OoTka 1 BBINIOJHEHUE MPOTPaMM MEIUIIMHCKUX O0CIICIOBAHMIN JIFOJICH, TIOJBEPratOIIUXCsl BO3ACHCTBUIO BPEIHBIX
Y OIACHBIX ITPOU3BOJICTBEHHBIX (PaKTOPOB.

- BrisiBnenne u (0kazaHue IOMOIIH TOCTPAAABIINM OT) BO3JIEHCTBHS HATPEBAIOIIETO MUKPOKIUMATA.

- Ecmm meoOxommmo wucnons3oBanne CH30J] - pa3paboTka mporpaMMm pecIMpPaTOPHON 3alIUTHI Ha OCHOBE
COOTBETCTBYIOIETO CTaHAapTa YmpasieHus no oxpane Tpyna OSHA u tex BugoB CU30/], koTopble HCHONB3YIOTCA Ha
JTAHHOM MPEIIPUSITHH.

7.3 CocTaBHBIE YaCTHU IPOrpaMMbl MEJI0OCIETIOBAHHS.

B mporpammy mMeno6cieioBanusi pabOTHUKOB, TTOIBEPTAOIIUXCS BO3JICHCTBUIO HArpeBaroiero MUKpPOKINMAaTa B
CTCIICHH, CO3JAlOLIEH OMacHOCTh MJIS1 3A0pPOBbs, CIEAYET BKJIIOUUTH: OOydeHHE pabOTHUKOB; IPOBEACHHE
[PEABAPUTENIBHOTO MEJOCMOTpPA, IEPUOIUYECKHE MEIOCMOTPBI, OTYETHI O Clydyasx pa3BuTHd 3abosieBaHud (U
HECUaCTHBIX CIIy4asx) BbI3BaHHBIX MeperpeBoM. llpenBapuTenbHble U TMOCAEAYIOUIME NEPUOTUYECKHE METOCMOTPHI
pabOTHUKOB, MOJBEPralOINXCA BO3JACHCTBHIO HArPEBAIOIIETO MUKPOKIMMAaTa, mpoBoisaT mia: (1) ompeaeneHus: Toro,
MOXET JIM JaHHBI COTPYAHUK BBINOJIHATH PabOTy B YCIOBHSAX IEperpeBa TakK, YTO 3TO HE CO3JAcT IOBBIIIEHHON
OTACHOCTH IS €T0 JKU3HU U 37I0POBbS, U JIJIS )KU3HM U 3[JOPOBbSI €T0 KOJUIET, (2) /Ui BBISICHEHHUS TOTO, He OBLIO JIM paHee
y paboTHHKa Cly4yaeB yXyIIIEHHs 310pPOBbs M3-3a BO3ACHCTBHUS HAarpeBaroIIer0 MUKpOKIMMAaTa, (3) s TOro, 4yToObl -
npyu HEOOXOAMMOCTH - HMOMEHATh padoTy. Ilo pesynbpraTtam Takoro oOCieIOBaHUS MOXKET OBITh HNPUHITO PEIICHHE O
MIPOBEACHNUN YTITyOJIEHHOTO METOCMOTpA.

7.3.1 MegocMoTp.

7.3.1.1 IlpeaBapureJbHbIi MEI0CMOTP.

Bce paboTHHMKH, KOTOpBIE OBIIM B3ATHI HAa paboTy, WM KOTOpBIE TEPEBOIATCS C pabodymx MecT (IIe HEeT
HArpeBaloIIero MHUKPOKIMMATa), JO/DKHBI IPONTH MpPEABAPUTEIIbHBIM MEIOCMOTp (10 Havajga pabOThl B YCIOBHAX
neperpeBa). [Ipy OTCYTCTBUM CBHUIETENBCTB OOpPATHOTO CIEAYeT IpeAIoiararb, 4T0 BCE OTH paOOTHHKH - He
aKKIIMMAaTU3UpOBaHbl. Kpome TOro, BEHIIONHEHWE TSDKENONH (U3NYEeCKoil paboThl B YCJIOBHUAX HAarpeBarolIero
MUKPOKJIMMaTa MOXET MPUBECTH K JOMOJHUTEIBLHONW HArpy3Kke Ha CEpJCUHO-COCYIMCTYIO CUCTEMY, M (B 3TOM Cllydae)
Me00CIIeIoBaHue JTOJHKHO OBITh OoJjiee TinarenbHbM [ Ramphal-Naley 2012].

(1) OTBeTCTBEHHBIN METUITMHCKIH PAOOTHUK JOIHKEH MOIYYUTh HH()OPMAITHIO O:

(1)(a) Madopmarnust o mepeHecEHHBIX paHee 3a00JIEBaHUSAX U JICUEHUH, OTHOCSIIANCS K CEPIIEYHO-COCYUCTOMN CUCTEME,
opraHaM JIbIXaHUsI, HEPBHOW CHCTEME, TI0YKaM, ITUIIECBAPUTEIBHON CUCTEME, PEIPOIYKTUBHON CUCTEME; U WH(POPMAIIHIO
0 COCTOSIHUU KOXKH, DHJIIOKPHHHOHW CHCTEMBbI, OTIOPHO-JIBUTATEIBHON CHCTEMBI 1 00 OOMEHE BEIIECTB - BCE, UTO MOXKET
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0#%D0%92%D0%B8%D0%B4%D1%8B_%D0%BF%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0#%D0%92%D0%B8%D0%B4%D1%8B_%D0%BF%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8

MOBJMATh HAa CIIOCOOHOCTh Pa0OTHHKA aKKIUMATU3UPOBATHCS K BO3JCHCTBHIO HATrPEBAIONIET0 MHUKPOKIMMATA,
CHOCOOHOCTH OTBOJUTH TEILJIO M3 OpraHu3Ma.

(1)(b) Ilomnas wmHpoOpMauMs O NPEANIECTBOBABIIMX MECTax pPa0OTHl M BBIMOJHSBIIMXCS BHAAX paldoT, BKIIOYas
JUTTENILHOCTD paboThl MO KaXKJOW W3 CHENUAIBbHOCTEH, BO3/ICHCTBHE BPEIHBIX (PU3NYECKUX M XUMHYECKHX (HaKTOpPOB,
TSOKECTH BBITIOJIHSIBIICHCS QU3NYeCKOl padoThl, cltocoOHOCTh ncnonb3oBaTh CU3, cTeneHp U JUTHTENLHOCTh BO3ACHCTBHS
HarpeBaroIlero MHUKPOKJIMMATa, Cilydad HE HPOMU3BOACTBEHHOIO BO3JEHCTBUS HArpeBaloLero MHKpPOKIMMAara H
JESITeNbHOCTH, TpeOytomeil 0onbpnX (GU3MYECKUX YCHIMH. Takoe 00CIeI0BaHUE AOJKHO BBIIBUTH CIy4dad yXYZILLICHHS
30POBBSl M3-32 BO3JICHCTBUS HArpeBarolIer0 MHUKPOKIMMATa, W CIIOCOOHOCTh PabOTHHKA YCIIEIIHO aJalTHPOBAThCs K
HarpeBarolieMy MUKPOKIMMATY Ha MPEKHUX MecTax paboThl, WK MPHU HE TPOU3BOJCTBEHHOH IS TEILHOCTH.

(1)(c) IomHerif MepedeHs BceX JEKapCTB, MPUHUMAEMBIX IO PEIEeNnTy, U 0e3penenTypHbIX. Bpau nomkeH ompenenuTs,
MOTYT JIM IIPUHUMAeMbl€ JICKapCTBAa IOBIMATH HAa CEPACYHO-COCYAUCTYIO CHUCTEMY, JJIEKTPOJMUTBHI, PabOTy IOYEK,
CIOCOOHOCTb BBIAEIATH MOT, BIUSHUE Ha paboTy mepedupuyeckoil HepBHOU cucTembl. K HUM OTHOCATCSA AUYPETHKH,
aHTULUIEPTESH3WBHBIC MTPENaparthl (HanpuMep, aTeHOI0, OETAKCOI0T), CEIaTUBHBIC CPECTBA (HAampuMep, 0apOUTypaThI),
CIIa3MOJIUTHKH, ICUXOTPOIHBIE CPEICTBA, AHTUXOINHEPIUICCKUE CPEICTBA U JIEKAPCTBEHHBIE CPEACTBA, KOTOPHIE MOTYT
BIMATh Ha JKaXAy (ralonepuyioN) WM MEXaHW3M TNOTOOTHeNieHHs (HampuMep, (EeHOTHA3WHBI, AHTHUTUCTAMHHEI,
AHTHUXOJIMHEepruyeckue cpencra). [lonmonuutensHas uHGOpManus O TOM, KaK pas3HbIe JIeKapcTBa IEHCTBYIOT Ha
OpraHu3M, BJIMsAS Ha €ro CIOCOOHOCTh NEPEHOCUTh IEPETPeB, MPUBOANUTCS B Tadauie 4-2.

(1)(d) Undopmarust 0 mpuBbIYKaX, KOTOPBIE MOTYT TOBIHUSATh Ha CHOCOOHOCTH TEPEHOCHUTH IEPErpeB: yIOTpeOIeHue
ajnkoroJsi, kode u zp.

(2) MeauuuHCKH OCMOTP pabOTHUKA JIOJDKEH BKJIFOYATh!

(2)(a) IIpoBenenne menoOcnenoBanusa. Ecnu Bpad cOYTET HYKHBIM, TO T€ M3 pabOTHUKOB (KOTOphIe OyayT paboTaTh B
YCIIOBHSIX MEPErpeBa), y KOTOPhIX MOXKET OBITh MOHMXKEHHAs YCTOWYMBOCTH (crapimie 50 jer; monoxe 50 jieT, HO ¢ He
BIIOJIHE 3JI0POBOM  CEPIIEYHO-COCYIUCTOH CHCTEMOH) K TIIeperpeBy, MOTYT OBITh HAmpaBi€Hbl [UIS CHSTHS
ANEKTPOKAPAMOTPAMMEI C €€ TIOCIeNyIOIIeH OLIEHKOW KapAHOIOTOM.

(2)(b) AHanmu3 MouH, a TaKxKe JIF0ObIe APyTHe aHaTH3bl, KOTOPBIE COYTET HEOOXOAUMBIM CIeNaTh Bpay.

(2)(¢) U3mepenue naBieHUs] KPOBH.

(2)(d) Omenka crmocoOHOCTH paOOTHHKA PACIO3HABATH OMACHOCTH IS KU3HU U 3I0POBbsI (IPH BEITIOJHEHUH PabOTHI);
MMOHUMAaTh, Kakhe Mephl 0e30macHOCTH HEOOXOMHMMEBI; OOIMIaThCS C KOJUIETaMH, €ro MOOHIBHOCTh W CIIOCOOHOCTH
OpPUEHTHPOBATHCS TaK, YTOOBI aJICKBATHO pearnpoBath Ha (Bo3MoxkHY0) UC,

(2)(e) Ecnu pabGoTHMK AOJKEH MCHOJIB30BaTh pecnupartop wiau aApyrue CHU3, To 3TO JOKHO MPOMCXOOUTH B PaMKax
MOJHOIICHHOW TPOrpaMMbl PECHHPATOPHON 3allUThl. Bpad JOmKeH ompenenTh, CocoOeH JIM paOOTHHK BBIIEPKATh
BO3JICHCTBHE TIeperpeBa MpPU BBHIOJHCHUH CBOMX OOS3aHHOCTEH, M yYECTh IMPH ITOM JIOTIOJIHUTEIBHYIO HAarpys3Ky,
CO03/1aBaeMy10 HOCKOM 1 npuMeHeHueMm CI3.

(3) Ha ycmorpenme Bpaua, m ¢ yd4éroM HWHGOPMAIMH, TOIYYEHHOH NIPH MEIOCMOTpPE, MOXKET OBITh Ha3HAYEHO
yrayonénnoe wmempoOcnenoBanne. Moxer OBITH mone3eH oOMeH wuHpopManuer MexAay BpadoMm (TPOBOISMIINM
Meno0ciIeIoBaHKe) U JISUallliM BpauoM paOOTHHKA.

Hwxe mnpuBomsTcs mHpHMEpHl TOTO, YTO MOXKET OBITh BBIIBICHO IIPU IPOBEACHHH MPEIBAPUTEIHHOTO
MEIOCMOTPA, ¥ YTO MOXKET IT0Ka3aTh HEOOXOAUMOCTH JIOMTOITHUTEIEHOTO MEIOCMOTpA:
(3)(a) Ilepenecénubie Wi UMEIOIIUECs 3a00JIeBaHUS: HMIIEMUYECKas 00Jie3Hb cepiiia; 3a00JIeBaHUs KIANaHOB CEpIla;
apUTMUU; KapIMOMHONATHS, XPOHUYECKas CeplevHas HEeIOCTAaTOYHOCTh, BPOXKIEHHBIE TIOPOKH CEpAla; NpHEM
HeKOTOpBIX AHTUTUIICPTECH3UBHBIX JICKAPCTB, KOTOPBIC MOTYT :
(3)(b) cHU3UTH MaKCHUMaJIbHBIH OOBEM KPOBH, MPOKAYMBAEMBIN CEpALEM 32 MUHYTY; OOOCTPUTH OOCTPYKTHBHBIC WIIN
peCTpUKTUBHBIE 3a00JIeBaHHS OPraHOB JABIXaHHS; caXxapHbIi nuabeT; (He caxapHbli) nuabeT; 3a00JieBaHMs MMOYCK; WIN
pabIOMHUOITH3.
(3)(c) [Ipuém nexapcTB, MPEANMCAHABIX (JICYANTAM) BPauoM, KOTOPBIE MOTYT TIOMEIIATh aKKIIMMATH3AIMH W CTIOCOOHOCTH
BBIJIEpKAaTh PabOTy B YCIOBHsIX meperpesa (cM. Tabmuiy 4-2). MoxeT moTpeOoBaThCsi U3MEHUTh PEXHUM MpuéMa U
MepeYeHbh MPUHUMAEMBIX JIEKAPCTB TaK, YTOOBI UX MPUEM MEHBIIE MeMIal pa0OTHHUKY BBIOJIHATH PabOTy B yCIOBHSAX
HarpeBarolero MHKpOKIIMMATa.
(3)(d) IIpuém aHTUTHUIIEPTEH3UBHBIX MPENAPATOB, KOTOPhIE MOTYT BJIMATH Ha CIOCOOHOCTH PAaOOTHHMKA BBIICPIKHBATH
neperpeB. Ecnu paOGOTHUK TpUACpKHUBACTCA AHETHI TaK, YTO IOTPEOJIIET Mallo COJIM, WM €CId OH MNpUHUMAeT
MOYETOHHBIE JIEKapCTBa (CIMOCOOHBIE BJIMATH HAa KOHIIEHTPAIUIO AIIEKTPOJIUTOB B KPOBH), TO MOXET HMETh CMBICI
CIIEINTh 32 KOHIEHTPAIUEeH OJIIEKTPOIUTOB B KpOBH (y OTOro pabOTHHMKA) — OCOOCHHO HAa Ha4YaJbHOM JTare
akkuMatu3anuu. [Ipuém B-aapeHobnokaTopoB (HampuMep, aTeHOIoNa) ISl JICUSHHST THIIEPTOHNIECKOW 0OJIC3HH MOXKET
CHU3UTH pabOTOCITOCOOHOCTD.
(3)(e) Ilepenecénnnie 3a0oiieBaHUSI KOXKW; CIy4daW TOBPEXKACHUS OONBIINX YYaCTKOB KOXW; WIH TOBPEKICHHUE HX
MeXaHH3Ma TEIJI00TBOIA 32 CYET UCTIapeHus MoTa. B Takux ciydasx MoXeT NOTpeOoBaThCs ClienralbHOe 00cIeJ0BaHKe.
VY HEKOTOpBIX JIoJel HapymieHa (YHKUUS BBIACICHUS NOTa (aHCHApPO3), M OHHM IJIOXO IEPEHOCAT BO3ICHCTBHUE
HarpeBaroIiero MUKpOKINMaTa.
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B4%D0%B8%D0%BE%D0%BC%D0%B8%D0%BE%D0%BF%D0%B0%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%88%D0%B5%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8C_%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B8%D1%81%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%B5%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%B0%D0%B7%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%BF%D0%B5%D1%80%D0%B8%D0%B4%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BE%D1%80%D0%B5%D0%BB%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D1%82%D1%8B#%D0%A1%D0%BF%D0%B0%D0%B7%D0%BC%D0%BE%D0%BB%D0%B8%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B8%D1%82%D1%83%D1%80%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B4%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0%D0%BA%D1%81%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%B5%D0%BD%D0%BE%D0%BB%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D0%BD%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%83%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

(3)(f) 136pIToyHass Macca Tela MOXET IOMemars padorarte B ycioBusx meperpeBa (cMm. lmaBy 4). PabotHuku c
M30BITOYHOM Maccod Tena MOryT TpeOOBaTh CHENUAIBHOIO HAOMIOACHUS BO BpeMs aKKIUMaTtu3auud. YToObl
OIIpeaeNuTh, UMEETCsI TN U30BITOYHAsI Macca, HCNONb3YI0T UHaeke macchl tena (body mass index BMI). Ecin on 6oiblie
i paeH 30 - y yenoBeka H30bITOYHAsI Macca Tena. J[is BeIYUCICHUS HHACKCA UCIIONB3YIOT (hOPMYITY:

BMI = (macca Tena, kr) / (poct, cM)®  { BMI = weight (in pounds) x 703/ [height (in inches)]* }

JomnonuutensHas uadopmanus o BMI ects B mHTepHET: hitp://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html

7.3.1.2 TlepuoanyecKkue MeI10CMOTPbI.

Bce paOoTHHMKH, OXBaThIBaGMbIC MPOTPAMMON MEIUIMHCKUX OOCICHIOBAHUMA, TOJDKHBI €XKETOJHO PEryJIsipHO
HpOXOI[I/ITL HCpI/IO,I[I/IquKI/IC MC,I[OCMOTpLI; a TAaKXKEC (I/IHI[I/IBI/II[yaJ'H:HO) JOIIOJTHUTCIIBHBIC Me,[[OCMOTpBI TOraa, Kkorga 310
COUTET HEOOXOIMMBIM Bpad. ISl OTIPEACIICHUS TOTO, CASAYET JIU UX IPOBOANTD, TOJDKHA HCIIONB30BaTLCS HH(pOpMAaITus,
HonyquHa;{ HpI/I Hpe}IBapI/ITeHI)HOM MCZIOCMOTpe, C y‘-IéTOM HpeIII)IIIYIIH/IX MECCT pa6OTI)I, NMCHOIIIUXCA CUMIITOMAX (I/UII/I
nux I/ISMGHGHI/II/I), nu HpI/I N3MCHCHHUHU CTCIICHU BO3,Z[CI>1CTBI/I}I HarpeBanmero MI/IKPOKJ'II/IMaTa Ha pa6oqu MCCTC. .HIO6OI>1
pa60q1/1171, y KOTOpOI‘O O6Hapy>KPIJ'II/ICL CUMIITOMBI 3360J’I€BaHI/I$I, BBI3BBAHHOT'O HepCFpCBOM, JOJI?KEH HEMCAJICHHO HpOfITI/I
Mea00CIeI0BaHNUE; a B JAJIbHEHIIIEM OH MOXKET ITPOXOAUTD MEPUOANICCKHE MEIOCMOTPHI Yallle.

[eproanyeckue MeOCMOTPHI JOJDKHBI BKIIIOYATh B CEOSI:

(1) O6HOoBNIEHNE MH(MOPMAITUN O COCTOSIHUH 370POBbS U YCIOBHAX pabOThL, U MenoOcienoBaHue, Ipu KOTOpOM ocoboe
BHUMAHHC yHeHHeTCH Cep,[[e‘lHO—COCYI[PICTOﬁ CHCTEMC, opraHaM JAbIXaHHA, HCpBHOﬁ nu OHOpHO—I[BPIFaTeJ'ILHOﬁ CHUCTEMAM, a
Takxke Koxe. [[poBoAUTCS exeroiHo.

(2) BeimonHeHre Ipyrux MEAUIMHCKUX MPOBEPOK — TEX, KOTOPBIE COUTET HEOOXOAMMBIMH Bpad.

7.3.1.3 IIucbMeHHOE 3aKII0YeHNe 0 Pe3YJIbTATAX MeJ0CMOTPA.

INocne kaxaoro MenocMoTpa Bpad JIOJDKEH JaTh pabOTHHKY CBOE 3akiroueHHe (B MUCBMEHHOM Buie). OHO

JTOJKHO BKJTFOYATH B CeOs:

- Pe3ynbTaThl Bcex aHANNM30B H APYTHX MPOBEPOK COCTOSIHUS 370POBbsI pabOTHHKA.

- MenunuHCKas OleHKa TOTo, CIIOCOOCH JIM PA0OTHHK BBITIONHATH 33/IaHHS B YCIIOBUSX HATPEBAIONICTO MUKPOKIAMATA, U
CBEJICHHS O JIFOOBIX 3a00JIEBaHUSAX W JIP., CIOCOOHBIX IMOBJIMATH HA €r0 YCTOMYMBOCTH K BO3ICWCTBUIO IEperpeBa. Jrta
uH(OpPMAIHS JOKHA OBITh U3JI0KEHA MTPOCTO U TIOHITHO.

- Pexomenmaniu o orpaHMYEHUIO BO3/ICHCTBUS HATPEBAIOIIETO MUKPOKINMATa Ha PabOTHHKA.

- PexomeHpanmuy 1Mo MPOBEACHHUIO OMOJHHUTENBHBIX aHATM30B W MCCICAOBAHWA; W IO JICYCHHIO BBISIBICHHBIX
3a00JIEBaHUA.

IMocie poBeeHUsT KAKAOTO MEAOCMOTpa, Bpay JIOJDKEH JaTh paOOTOAATEN0 CBOE 3aKIIIOYCHUE B MTHCHMEHHOM
BUJIE, BKIIIOYAIOLIEE:

- Te pe3ynbraThl Me00OCICIOBAHMS, KOTOPBIC (MOTYT) KaCaThCs BBITOIHAEMON PaOOTHI.

- OteHka TOro, UMEIOTCS JIM y PaOOTHHKA HHIWBHIyalTbHbIE OCOOCHHOCTH, MOBBIIIAIONINE OMACHOCTh BO3IACHCTBHS
neperpeBa Jiis 3J10pOBbSI.

- OrmeHka TOTO, MOKET JIM pa0OTHHUK BBIIEPIKATh BO3JICHCTBHE HArpeBalolero MUKPOKIMMAaTa Ha pabodyeM mecte (CM.
pasgenst 6.2.3 u 6.2.5).

- OteHka Toro, Croco0eH I pabOTHUK BEITIONHATE CBOIO paboTy ((hu3mdeckas MOArOTOBKA U T.11.).

- PexoMeHmanuy Mo CHIDKEHHIO PUCKA pa3BUTHs 3a00JieBaHHWU (BBI3BIBAEMBIX MEPETPEBOM), BKIIOYAsl OXJIaXIEHHE,
aJIanTaluIo, WK OTpaHHYeHHE BO3IeiCcTBUS (paboTa ¢ mepepbiBaMH, CHIDKEHHE HATPY3KH ), METUIIMHCKUE PEKOMEHIAIH
B YACTH HAONIOJICHHS 332 COCTOSIHUEM 3JI0POBbS, MIEPEBOJI HA APYTYI0 PaboTy (MIpH HEOOXOMMOCTH).

- 3asBlICHHE O TOM, YTO PAaOOTHUK MPOUH(OPMHUPOBAH O pe3yJbTaTax Meao0CieoBaHMs, ¥ 000 BCEX BBISBICHHBIX
3a00JIeBaHMsIX, TPEOYIOMINX MPOBEACHUS YIITyOIEHHOTO MeI0o0CIeJoBaHUS WK JieueHHus. PaboTHUK mponH(popMUpoBaH
0 TOM, 4TO OH MOKET paboTaTh B YCIOBUAX HATPEBAIONIETO MUKPOKIINMATA JIO TEX 0P, MTOKa He 00OHAPYKHUTCS Pe3yIbTaT
HEraTHBHOTO BIIMSHUSI TIEpErpeBa Ha 3JI0POBbE.

B 3akmoueHume Bpaua, HampaBiisieMoe pa0OTOAATEeNi0, HE CIEeAyeT BKIOYATh KOHKPETHBIC pPe3yJbTaThl
o0cieoBaHus, aHATM30B U JIUArHO3bI BBISBICHHBIX 3a00JICBaHUH, HE MMEIOIUE OTHOIICHUS K CIIOCOOHOCTH pabOTHHKA
BBIMOJIHATD 33J]JaHHE B YCIIOBUSIX HAIPEBAIOIIEr0 MUKPOKINMATa. JIOKHBI ObITh MIPUHSATHI MEPHI 110 3alIuTe HHOOPMAIUH
0 3JI0pOBbE paOOTHUKA B COOTBETCTBHH C JICHCTBYIOIIMM 3aKOHOJIATEIIHCTBOM.

7.4 MenuMiMHCKHE OCMOTPbI — NEPUOANYECKAS OLICHKA
coOpaHHOW MH(POPMAIIUH.

Paboronmarens 00s3aH wHQOpMHpOBaTh YmpapieHue no oxpaHe Tpyna (OSHA) o HecuacTHBIX clydasix |
3a00JIeBaHMAX, BRI3BAaHHBIX IIEPETPEBOM, B cOOTBETCTBUHU ¢ hopmamu (OSHA Form 300-A u OSHA Form 301 Incident
Report) — eci 310 TpeOYyIOT cTaHAAPTH YTIpaBieHus. Eciou paboTHUK 3aHUMAICS HOOBIYEH MOJIE3HBIX NCKOMIAEMBIX, TJIE
oXpaHO#l Tpyna 3aHuMmaercs He YmpaeneHue, a MSHA, to coorBerctBenHo (MSHA Form 7000-1). Bpau nomxen
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MpOaHaATN3NPOBATh JaHHBIE O 3a00JIEBaHUAX W HECHACTHBIX CIy4asX, YTOOBI BBISIBUThH CKJIAIbIBAIOIINECS TEHICHIINH (BU
3a0oseBaHui, BUI paboThl, Ipodeccust MOCTPaaaBUINX ) /s pa3paOO0TKH IUIaHa YIydIIeHUs YCIOBUH TpyAa.

UYroObsl obecmeynTh afCKBATHYIO 3alIUTy pPaOOTHUKOB, IIOABEPraloIIMXCs BO3ACHCTBHUIO HArpeBaIOLIETO
MHUKpPOKJIUMATa, Pe3yJIbTaThl MPOrPaMMbl MEJIUITUHCKOTO HAOIIOACHUS 32 3TUMH pabOTHUKAMH JOJDKHBI TIEPHOAMYCCKU
CHUCTEMAaTHYHO aHAJIM3UPOBATHCA. Takue OIEHKH MOTYT ITOMOYb BBISIBUTH HEOJHOKPATHBIE CIIyYand YXYIIIEHHUS 3/I0POBBS
y paOOTHUKOB OJHOHM CHELMAILHOCTH, MPOTYNbI U Ip., YTO MOKET OBITh BBI3BAHO HArpeBaIOIIMM MUKPOKIMMATOM. 3Ta
nH(OpPMAIMI MOXKET HCIIOJIB30BATHCSI KAK OCHOBA IS IUTAHUPOBAHUS pabOT MO yJIyUIIEHUIO YCIOBUH Tpyna. Bmecte co
CTHEUAMCTOM 10 OXpaHe TpyAa (M TUTHeHe/MeAUIIUHE TPYAa), Bpad JO0JDKEH BBIBUTH Te TPodeccuu, KOTOphIe CBA3aHBI
C TMOBBIICHHBIM PUCKOM Pa3BUTHUS «TEIIOBBIX» 3a00JIEBaHHN.

7.5 JleiicTBUs paboTOomaTEIs.

[MonyuuB 3akmrodeHre Bpaya, paboToaaTeNb 00s13aH OTPAaHUYUTh BO3JICHCTBIE HArPEBaIOIIero MUKpoKIuMara (u/
WIH JIPYTHX BPEIHBIX MPOU3BOJICTBEHHBIX (aKTOPOB) Ha pabOTHHKA (eciH 3TO TpeOyeT COCTOSHUE €ro 370POBbS, B
COOTBETCTBHM C 3aKJIOUCHHEM), W YTO B CIIydYasX, KOIJIa BO3JCHCTBHE NPEBBINIACT MPEACIbHO TOMYyCTUMOE JUIS
aKKJIMMATU3UPOBAHHBIX PAOOTHUKOB, IPHHATHI JOMOJHUTEIbHBICE MEphI 3alMThl. [l YCHENIHOrO BBIMOJIHEHUS
MpOorpamMMbl (HaOJIIOICHUS 3a 3JI0POBbEM) BAKHO YUACTHE B HEll paOOTHHKA — OH JIOJDKEH MPOXOIUTHh MEJ00CIIE0BaHUS 1
cpa3y coo0IaTh O JIFOOBIX CUMITOMAaX, KOTOPbIE MOTYT MOKa3bIBaTh HAYANIO Pa3BUTHUS 3a0oyieBaHHsA. Te MEAMITUHCKHC
o0cJieIoBaHus, KOTOPbIC MPOBOJSITCA B paMKax MPOrPaMMbl MEIUIIMHCKOTO HAOJIONCHHS 3a 3JI0pPOBbEM PaOOTHHKOB
(moBeprarIuXcs NeperpeBy), MOJKHBI MPOBOAUTHCA OeCIuiaTHO jisi paOoTHHKA. Eciiv o0ciieoBaHUE MOKAXKET, YTO
TpeOyeTcs MepeBoj] COTPYIHHKA Ha paboTy, HE CBA3aHHYIO C BO3JCHCTBHEM HAarpeBalolIer0o MUKPOKIUMATa, 3TOT
MepEBO/] HE JIOJKEH MPUBOANUTH K CHU)KEHHIO 3apILIATHL, JIBIOT, TPYIOBOTO CTaXa.

7.6 BiusHue nneperpeBa Ha penpoayKTUBHYIO CUCTEMY.

7.6.1 BepeMeHHOCTb.

WNudopmarmn o TOM, Kak BEIIIOJTHEHNUE WHTCHCUBHOHN (hM3MYECKON paOOThI M/HIIU JOMOJHUTEIFHOE BO3ICHCTBUE
HArpeBarolero MUKPOKIMMaTa (He TMPEBBIIAONIee MPEASbHO MOMyCTUMOTO YPOBHS, HAMpPUMEp MPH PEKTATbHOU
temreparype He Bbime 38°C — 100,4°F, cm. [nmaBy 5) BinusieT Ha PHUCK sl OCpEMEHHBIX JKCHIIMH M YKCHIIWH
PENPOAYKTHBHOTO BO3pacTa, B MEIUIIMHCKOW JUTeparype HeMHOro. Ho MockonbKy HaHHBIX O BIMSHUH 3THX (pakTOpoB
Ha JIIOJICH Majo, a Pe3yJIbTaThl SKCIIEPUMEHTOB Ha JKUBOTHBIX MOKA3aJIH, YTO MEPErpeB MOXKET MOBJIEYb OeCIuionue U
MOBJIMAThH HA PA3BHUTHE IUIOJIA, Bpady CIEAyeT MPeaypeuTh )KeHIUH (OEPEMEHHBIX, U TeX, KTO MOXET 3aX0TETh 3aBECTH
pebEnka) uro mpu paboTe B HArpeBalolleM MUKPOKIMMATE HeEllb3s TapaHTHPOBATh MOJTHYIO 0E30MacHOCTh B TEUCHHE
Bcero mnepuoya OepemenHocTH. ClielyeT MOCOBETOBaTh PaOOTHUIE OOCYIUTh 3TO C €€ BpayoM, U NPU HEOOXOAMMOCTH
00CYIMTh BOMIPOC ¢ HAYATTLHUKOM JUTsl TIOUCKA KOMIIPOMHUCCHOTO PEIISHUS — €CIIA 3TO HEOOXOTUMO.

7.6.2 PepTUNBHOCTbL (CNOCOOHOCTL NPOU3IBOAUTL XXU3HECNOCOOHOE NOTOMCTBO).

HccenoBanust MOKa3ali, 9TO BO3CHCTBHE HArPEBAKOIIETO MUKPOKIIUMATA CBSI3aHO C BPEMEHHBIM OSCIUIOIMEM U
y JKeHIIMH, 1 Yy My>X4uH (y My»4rH cuiibHee) [Rachootin and Olsen 1983; Levine 1984]. B nccnenosannu [Thonneau et
al. 1997] u3y4anu, CKOJIBKO BpEeMEHH TpPeOyeTcs Uil TOrOo, YTOOBI JOCTUTHYTh OCPEMEHHOCTH — M IIPH BO3JCHCTBUU
HarpeBarolero MUKPOKINMAaTa Ha MY>K4YMH (CBapIIMKOB M IEKapei) OHO cTajo 3HaYnTedbHO Oojbure. [Ipu noBbIeHnN
TEMIICPATYPhI I1aXxa BBILIC HOpMaJ]LHOﬁ MOXET CHHU3UTHCA IJIOTHOCTH CHEPMbI, TOABUKHOCTL, U JOJIA CIICPMATO30UI0B
HOopMasbHOM (opmbl [Procope 1965; Henderson et al. 1986; Mieusset et al. 1987; Jung and Schuppe 2007]. Ta
uH(OpMAaIH, KOTopasi €CTh ceifdac, He MO3BOJISIET ONPeIeNTh, 00ecednBaioT I npeiokenasie HUW oxpansl Tpyaa
(NIOSH) 3HadyeHus mpemenbHO OIMYCTHMOTO BO3JEHCTBHS IEperpeBa JOCTATOYHO HAAEKHYIO 3aIIUTy 3I0POBBA
pabOTHHKOB B 3TOM OTHOIIEHUH. [l03TOMY Bpay mpu mpoBeIeHUH MeN00CIICIOBaHUN PaOOTHUKOB, ITOJBEPTatOLIUXCs
HeperpeBy, J0JDKEH y3HATh O TOM, KAKOBO UX PENPOAYKTUBHOE 3[J0POBbBE (B MPOIILIIOM).

7.6.3 TepaToreHHOCTb (HapyLwieHue HoOpMasnibHOro pasBUTUA Nioaa).

BnusHue HarpeBamoomero MHUKpOKJIMMAara Ha HapylUIeHHWE pa3BUTHS IUIOJA 3aBHCHUT OT CTENEHH MOBBIIICHUS
TEMITepPaTyphl, JITUTEIBHOCTH TEIJIOBOTO BO3JICHCTBHS, M CTaJWU Pa3BUTHS IUIoJa B TNepuoj Bo3neiictusi [ Edwards
2006]. CoBOKYITHOCTh JKCIIEPUMEHTAIBHBIX PE3yIbTATOB, pacCMOTpeHHas B ucciemoBanuu (Lary [1984] wm3ydamm 9
BUJOB TEIUIOKPOBHBIX J>KMBOTHBIX), IOKA3bIBAET, YTO BO3ICHUCTBHE IEpErpeBa MOXKET YBEIWYUTh YacTOTy THOenn
SMOPHOHOB, U MOXKET NMPUBECTH K CEPhE3HBIM HAPYIICHUSM, OCOOCHHO B OOJACTH TOJIOBBI M LEHTPAIbHON HEPBHOMN
CHUCTEMBI. DKCIIEPUMEHTHI Ha )KMBOTHBIX ITOKA3aJIH, YTO YBEIUYEHHE TeMIepaTypsl Tena 1o 39,5 - 43°C (103,1-109,4°F) B
TEUYEeHHE TIEepPBOM WM [BYX MEPBHIX HeNelb OCpeMEHHOCTH (B 3aBUCHMOCTH OT BHJA JKMBOTHBIX) NPUBOJHUT K
CTPYKTYPHBIM ¥ ()YHKIMOHAIBHBIM HapyIICHUSM Pa3BUTHS SMOPHOHA, 0COOCHHO LEHTPAILHOI HEPBHOW CHCTEMBI (XOTS
OOHapyKIIHCh M IpyTHe HapyIleHns pa3Butus). [IpuarHamMu HapymeHuii MoryT OBITh BIHMSHHE NEperpeBa Ha OCHOBHOU
MPOLIECC Pa3BUTHS, U BO3MOXHO, THOENb OTACIBHBIX KJIETOK U MPEKpalleHHe WX JCJCHUSI B BayKHBIN MEPUOJ Pa3BUTHS
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sMOpHoHa. B pacCMOTpPEHHBIX HCCIIEIOBAHMSAX, BO3/ICHCTBUE HATPEBAIOIIETO0 MUKPOKIMMATa HE OKa3hIBAIO HETaTHBHOTO
BJIMSHUS Ha XCHIIWH, HO HETaTUBHO BIMUIO HAa pPa3BUTHE 3MOPHOHOB. J[MHMTENBHOCTH BO3IEHCTBMS HArpeBaroLIETO
MHUKPOKJIMMAaTa U3MeHsIach oT 10 MUHYT B IeHb B TeueHHE 2-3 HeJeNnb A0 24 4acoB B CyTKH B T€UeHHUE 1-2 CyTOK.

[Ipu n3yvyennn 3ab01eBaeMOCTH (PETPOCHEKTUBHBIE AHIEMHUOJIOTHYECKUE HCCIeIOBAaHM) y JIOJEeH 0Ka3ajoch,
YTO B CIIy4asx BO3ACHCTBUS HarpeBarollero MUKPOKINMATa B T€YEHHUE OT OJHOTO JHS IO HECKOJIBKUX (MEHee Hellenn) BO
BpeMsi MEpBHIX 3 MecsueB OepeMEeHHOCTH, OOHapyXHJjach B3aMMOCBA3b TAKOTO BO3ACHUCTBHA C BPOXIEHHBIMU
HapyLIEHUSIMH, Yallleé BCEr0 — MEHTPAJIBHOW HEPBHOM cHcTeMBbl (HampuMmep — asHnedanus, OTCYTCTBUE OOJBLIMX
nosymrapuid roioBHoro mosra) [Lary 1984]. Kpome Toro, BO3IEHCTBHE HArpeBaloOIIer0 MUKPOKIMMAaTa BO BpeMs
0epeMEHHOCTH MOKET MPHBECTH K CMEPTH IUI0Ja, CIIOHTAaHHOMY alopTy, 3afepiKKe pocTa W APYTMM HapyIICHHSIM
[Edwards 2006]. Ho wacte mH(boOpMamuu O BIUSHUHM TMOBBIMIEHHOW TeMIepaTypsl Ha OepeMEeHHBIX JKEHIIWH OblIa
MOJIy4€Ha B CUTYallMsX, KOTAa OHU OBLIM IIPOCTY’KEHBI, U 3TO 3aTPyAHSET Pa3InueHe IPUUnH (IeperpeB Win U3MEHEHHE
B oOMeHe BenlecTB BO BpeMs 3a0oneBanus) [Clarren et al. 1979; Pleet et al. 1981; Edwards 2006].

Ecnu paboTtHuia 6epemMeHHa (mepBble 3 Mecsina), 1 TOABEPraeTcsi BO3ACHCTBHIO HATPEBAIOIIEr0 MUKPOKINMATA,
MPEBHIIIAIONIEMY TPENETbHO JOMyCTUMOE JUISl aKKIMMATH3MPOBAHHBIX (WM HE aKKIMMAaTH3UPOBAaHHBIX) JIOZCH
(COOTBETCTBEHHO), TO HEOOXOANMO ~ Ka)KAbIi Yac MPOBEPSATH TEMIIEPATYypPy LEHTpa Tesia YTOOBI rapaHTHPOBATh, YTO OHA
He npeBbicHT 39-39,5°C (102-103°F). BHe 3aBHCHMOCTH OT MOJja, ciledyeT u30eraTb CUTyaluil, Korna TemIiiepaTypa
IEHTpa Tela TocTuraeT win npesbimaeT 39°C (102°F).
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I'1aBa 8. O00CHOBaHME PEKOMEHAYEMbIX TPEOOBAHUH 110
3alllMTe OT Ieperpena.

IMpu pa3paboTke HACTOSIIMX PEKOMEHIALUI, KOTOpPhIE CleAyeT HCIOJIb30BaTh NMPH TMPHHATHH TPeOOBaHMI,
IOPUINYECKH O00S3aTeNbHBIX JUIA BBHIMOJHEHUS paOOTONATENsIMU, HCIONIB30BaNM: (A) AOCTYIMHYH HWH(MOpMAIHIO,
OIMyONIMKOBaHHYIO B Hay4dyHOW juTeparype, (b) HOBbIE TEXHOIIOTHH, MO3BOJISIOIINE OIPENEIUTh CTEIIeHb BO3ICHCTBUS
HarpeBarollero MHUKPOKIMMaTta, (€) TpeJIoKeHHbIE CIMocOObl TMpeACKa3aHusi PHCKa YXyIIICHHs 370pOBbs (IIpH
BO3/ICHCTBUM HATrpPEBAIOLIETO MUKPOKJIMMATa), MOTEHIUANBEHO OMACHBIX JCHCTBHM, U YXYALIEHUS padOTOCHOCOOHOCTH,
(d) mpuHATBIE METONBI 3alTUTHl PAOOTHHUKOB OT TeperpeBa, W (e) aMepuKaHCKHEe M HWHOCTpPaHHBIC CTAaHIAPTHl H
PEKOMEHJAINH, OTHOCSIIIUECS K OTPAHWYCHHIO BO3JIEHCTBHS HarpeBaloIer0 MUKPOKINMaTa. B 3Toii riaBe oOcyxmatorcs
000CHOBaHUsI TE€X OrpaHMYCHHWH M PEeKOMEHAauui, kotopeie BeipaboTanbl NIOSH mis 3ammtel moneit npu pabote B
YCIIOBUSIX NIEPETPEBA.

8.1 ITpenenbHO TONYCTUMBIE YPOBHH BO3JIEMCTBUSA
HarpeBaroNIEro MUKPOKINMATA JUI aKKJIMMATH3UPOBAHHBIX
U HE AKKJIMMAaTU3UPOBAHHBIX PAOOTHUKOB.

3uauenwus [1JY 6pum paszpadoranst NIOSH muist 3amuTel 601BITMHCTBA 3I0POBBIX PAOOTHUKOB (TO €CTh TEX, KTO
M0 YPOBHIO (PM3MUECKOHN ITOATOTOBKH U COCTOSIHUIO 30POBBSI MMOJIXOAUT JUIS BHITOITHEHHUS TOM PabOThI, M B TEX YCIOBHSAX,
KOTOpBIE 0KUAAIOTCS — MPH HOCKE OOBIYHON OJHOCIONHOM OAEk/Ibl) MPHU BO3ACHCTBHN HATPEBAIOLIETO MUKPOKIMMATA H
MpU BHYTPEHHEM TEIIOOOpa30BaHWM — TaK, YTO y HUX HE MPOM3OWAET yXyamieHus 3740poBbsi. [lomHoe TeruioBoe
BO3JIEICTBHE HA HE aKKIMMAaTH3MPOBAHHBIX PaOOTHHUKOB HE JOJDKHO TpeBbImaTh 3HaueHui I1JY, ycraHOBIEHHBIX IS
nux (II1YHa, ¢ur. 8-1). A moJIHOE TEIUIOBOE BO3JCHCTBHE HAa AaKKIMMATU3UPOBAHHBIX PA0OTHUKOB HE JOJDKHO
npesbimats [1JYa (dur. 8-2).

Hwxe mpuBomsrcs dbopMynbl st BeramciaeHus 3HadeHud [IJIY mns akxmmarmsupoBanHeix (I1J[Ya) um He
akknmumaTusupoBaHHbeiX (I1/[YHa) pabotHrkoB (M — BHyTpeHHee Terioo0pa3oBanue, Barr):

[ AYHua (usmepsiemasn 6 °C kax komnaexcuoiil nokazamenv WBGT) = 59,9 — 14,1 X logie (M, Br)
[IAVYa (usmepsemasn 6 °C kak komnaexcHoii nokazamenvs WBGT) = 56,7 — 11,5 x logi (M, BT)

BHyTpeHHee nay ansa pabounx npu padéorte 6e3 nepepbIBOB

Tennoob6bpasoBaHue, (usmepsiemMbll Kak KOMnAEKCHbIU nokasamesis memnepamypsl WBGT, °C (F)
BTt He akKMMatu3upoBaHsbixX [I/IYHa | akkiuMarusuposaHHbIX [11IYa

100 31,7 (89) 33,7 (92,7)

150 (;érkas pabota) 29,2 (84,5) 31,7 (89.1)

200 27,5 (81,5) 30,2 (86,4)

250 (paboTa cpeHel TSKECTH) 26,1 (79) 29,1 (84,4)

300 25 (77) 28,2 (82,8

350 24 (752 274 (813

400 (Tsxénas padora) 23,2 (73,8) 26,8 (80,2)

450 22,5 (72,5) 26,2 (79,2

500 21,8 (71,2) 25,7 (78,3)

550 (oueHs TsmkEnas pabora) 21,3 (70,3) 25,2 (77,4)

600 20,7 (69,3) 24,8 (76,6)

HpuMeanue: Mmoorcro svruucaums WBGT no memeooannvim ¢ NOMOWBIO KANbKYIAMopa

BeimonHenne pa0oTBl B HAarpeBalOlIeM MHKPOKIMMAaTe B TEYCHHWE KOPOTKHUX TPOMEKYTKOB BpPEMEHH,
npeBbIieHne ykasanHbix [IJIY, mMokeT He HaHecTH Bpena 3M0poBbio. [loaTomy paspaboransr 3maueHwst [1J1Y mis
mmtenbHOCTH padoTel 60, 45, 30 u 15 MunyT (dur. 8-1 u 8-2). Ilpn KpaTKOBpeMEHHOM NPEOBIBAHUH B HarpeBaroieM
MHUKpPOKJIUMATE, U MOCIEAYIOIEM OTIbIXE, OPTaHM3M M30aBIsieTCsl OT N30BITKOB TEIUIa, HAKOIUIEHHOTO BO BpeMsl paOdOThI
[Dukes-Dobos and Henschel 1973]. B Tabnunax 6-2 u 6-3 npuBoIsSTCS IPUMEPHI PEKUMOB TPYAa M OTABIXA.

3navenus [1J1Y, pekomenayempie NIOSH, Obpuim pa3paboTaHsl Ha OCHOBE (DH3HOJIOTHYECKUX HCCICIOBAHUMN, B
KOTOPBIX OINPEACISIIUCh 00JIacTH (JIOIMyCTHMOTO) BBITIOJIHGHUS Pa0OTHI, 3aBHCSINAE OT BBIONHSIEMON pabOThl, U
3aBUCSIIUE OT YCIOBHH OKpY)KalOIIEH Cpelbl; U Ha OCHOBE SKCIEPHUMEHTAJBbHBIX HCCIICAOBAHUN BEPXHETO Ipejelia
JOITyCTUMO# obnactu paboTsl ropHocnacateneit (Upper Limit of the Prescriptive Zone ULPZ) [Lind 1963; Dukes-Dobos
and Henschel 1973; NIOSH 1973, 1986a]. B mpenemax yka3aHHBIX TOIMYyCTUMBIX oOnactel, opranm3Mm 95% mroneit
Croco0eH Mo/ IeP KUBATh TETJIOBOE PaBHOBECHE.
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YcnoBeus oKpyxaloLen cpefkl (HarpeBatoLLero MUKpoOKNMMaTa),

onucaHbl KOMNNekcHbIM nokazatenem WGBT
Environmental heat —WBGT

°F

3Ha4yeHua npeaenbHO-40NYCTUMbIX COMETaHUIA BHELLUHUX
113 | 45 ycnoeuid (WGBT) 1 BHyTpeHHero TennoobpasosaHna (BT)
ANA He akKnuMaTusupoBaHHbIX paboTHukos (RAL),
BbINONHAKLMX paboTy:
- UNU HenpepbIBHO,
o | a0 - UMK ¢ NepepbiBaAMM:
(15 MUHYT B 4ac; 30 MUHYT B 4Yac; U 45 MUHYT B 4ac)
95 | 35
MepepbiBbl 45 MUHYT KaXabIn Hac
¥ MepepeiBbl 30 MUHYT KaXabIn Hac
86 | 30
15 min./h. 1
7 | 25 30 min./h.
MepebiBbl 15 MUHYT s \
KaXabin 4ac 45 min./h. s
MepepbIBOB HET 60 min/h.
68 | 20
100 200 300 400 500 keal /h.
400 800 1200 1600 2000 Btu/h.
116 233 349 465 580 BarT

BHyTpeHHee TennoobpaszoBaHue Metabolic heat
(npu odmeHe gelyecme 60 epems Qusu4eckoii pabomoi)

Figure 8-1. Recommended heat stress alert limits (RALs) for unacclimatized workers

@ur. 8-1. Pexomenayemsbie [1J1Y i He aKKIMMAaTU3UPOBAHHBIX PAOOTHUKOB.

[Toka3aHHbIE 3HAYEHHUS OTHOCSTCS K «CTaHAAPTHOMY» paboTHHKY (Macca 70 kr (154 ¢pynma), nnomanp tena 1,8 m2 (19,4
k8. ¢hpymog). ITOT «CTaHAAPTHBINY» PAOOTHUK HCIIOIB30BAH JUI HOPMAIM3allUl AaHHBIX. 3HAUUTEIbHBIX OTIMYUN MEXAY
MYXYUHAMU U XKEHIIMHAMU B OTHOIIEHUH CIIOCOOHOCTHU BBLAEPKUBATh IIEPErPeB HE 0OHAPYKEHO.

HUctounuku: [Leithead and Lind 1964; Wyndham 1974; Ramsey 1975; Strydom 1975; ISO 1982a; Spaul and Greenleaf
1984; ACGIH 1985].
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o m | 45 3HavyeHWa npegenbHO-40NYCTUMBIX COMETaHMI BHELLHWX
E ycnosun (WGBT) u BHyTpeHHero Tennoobpasoeanua (BT)
= ANA akKNnuMaTu3upoBaHHbIX paboTHuKoB (REL),
S ':-n BLINONHAKOLLMX paboTy:
2 0] - ANW HenpepbIBHO,
== 104 | 40 - UMK C NepepbiBAMMN:
g E (159 MHMHYT B 4ac; 30 MUHYT B Yac; U 45 MUHYT B 4ac)
| .
o B
=
Q ®
235
%;_ gs %5 | 35
E ; % | /I‘lepephlabl 45 MUHYT Kaxaki Yac
g g% 'RHEpEDbIEI:I 30 MMHYT KaxabiX 4ac
Q@ X
o e8| & |30 S
:E E% 15 min./h
E I ] T— .
Q ; MepebiBbl 15 MUHYT w"'_"“fh > REL
% z KaXAbIi Yac 45 min./h
2 $ nm| 25 60 min./h )
=
= © MNepepbiBOB HeET
=
o
e
S 68 | 20
100 200 300 400 500 keal /h.
400 800 1200 1600 2000 Btu/h.
116 233 349 465 580 Barr

BHyTpeHHee TennoobpasoBaHue Metabolic heat
(npu obmere eelecme 8o epems huauveckod pabomsi)

Figure 8-2. Recommended heat stress exposure limits (RELs) for acclimatized workers

Our. 8-2. Pexomenayemsie I1J1Y mist akkTuMaTH3UPOBAHHBIX paOOTHHUKOB.
ITokazaHHbIe 3HAUEHUS OTHOCSTCS K «CTaHAapTHOMY» paboTHHKY (Macca 70 xr (154 ¢pynma), mmomanp tena 1,8 m2 (19,4
k8. pymog). DTOT «CTaHAAPTHHIN» PaOOTHUK MCIIONB30BaH /Il HOPMaIH3alliH JAHHBIX. 3HAYUTENEHBIX OTIIMYHA MEXITY
MYKYMHAMU U JKEHIIMHAMH B OTHOIICHUHU CIIOCOOHOCTH BBIJICPKHUBATH MIEPErPEB HE OOHAPYIKEHO.
Ucrounuxn: [Leithead and Lind 1964; Wyndham 1974; Ramsey 1975; Strydom 1975; ISO 1982a; Spaul and Greenleaf
1984; ACGIH 1985].

[lpu mnpeBbllIeHNH 3HAYEHWH (IOMyCTUMOH 30HBI) JOJS PabOYHMX, KOTOpPHIE CIOCOOHBI MOJACPKUBATH
TEMIIepaTypy Teja, CTaHOBUTCS MEHBIIE; W MPOHCXOAMT POCT TEeMIeparyphl LEeHTpa Tena (y OCTaJbHOM YacTH
paboruukoB). 3HaueHus 3¢p¢extuBHON Temneparyphl (Effective Temperature), To ecTb Te OKpYXKAroOIUE YCIOBHS,
KOTOpPBIE OTKJIABIBAIOTCS HA TOPH30HTAIBHOI OCH HPH MOCTPOSHHH Tpaduka IOMyCTUMON 00JIacTH NeATeIbHOCTH (U3
pador Lind et al) Obutn mpeoOpa3oBaHbl B KOMIUIEKCHBIH TOKazaTenb TemnepaTypsl WBGTs, m oHm cramu
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WCTIOJIB30BAaThCA Ha BEPTHKANBbHOM ocu mpu moctpoeHnn rpadukoB [1JIY [Dukes-Dobos and Henschel 1973; NIOSH
1973, 1986a; ACGIH 2009]. B uccnegoBannn Dukes-Dobos _and Henschel [1973] Obimn paccMoTpeHbl TpeOoBaHUS K
TOMY, KaK CIIe[yeT U3MEPSTh yCIOBUS OKpYy’Kalollel cpensl npu pazpadotke [IY:

- [lapameTp n0MmKeH OBITh MPAKTHYECKH U3MEPHM.

- OH JIOJKEH YUUTHIBATh BCE BayKHBIE (DaKTOPHI, OTPEEIISIONINE TETUIOBOE BO3IEHCTBHIE Cpeabl HA paOOTHHKA.

- U3mepenns w BBIYHCIEHHS JOJDKHBI OBITh TPOCTHIMH, M HE JIOJDKHBI TpeOOBaTh H3MEpeHUs (PH3HOIOTHUECKUX
MoKasaresne.

- 3uavenwus [1JIY qomkHBI OTpakaTh CTETICHb PEaKIIUU YeJIOBEKA Ha BO3/ICHCTBUE.

- [apameTp nomKeH OBITH MPUMEHUM ISt onMcanus 3HadeHui [1/Y B pasHOOOpa3HBIX MPOU3BOACTBECHHBIX YCIOBHSX.

C yuaérom >Tux TpeboBanuii, mpu paspadorke [IIY B NIOSH amns onucanus ycnoBuit paboTs! ObLUT BEIOPaH KOMILIEKCHBIH
mokazarens Temneparypel WBGT. 3mauvenus I[IAY, paspaboramasie NIOSH, cxoxwm ¢ anagormgasiMua I11Y,
pa3paboTaHHBIMU JPYTUMH OpTaHU3auusIMH (CM. pasaensl 8.5 u 8.6).

ITpu mepecmoTtpe Hactosiero nokymenTta (B 2016 1) ObuT MpoBeAEH MOUCK HOBOH MHQPOPMAINH, KOTOpas MOTJIa
Opl mpuBecTH K mepecMoTpy paspaboranHbix [IJIY. Ho Hukakoif HOBOW WMH(pOpMAaIM{ TAaKOTO THIIA MBI HE HaIIUIH.
HccnenoBannsi akKIMMaTH3MPOBAHHBIX W HE AKKIMMAaTH3WPOBAHHBIX PAOOTHUKOB TOKA3bIBAJH, YTO pa3pabOOTaHHBIE
(panee) nomyctumblie obnactu AesrensHocTH (ULPZ) npu pasHoil TshKeCcTH BBINOJIHAEMOI paOOThl M pa3HBIX yCIOBUSIX
OKpykaromelt cpensl (oneHnBaemoii ¢ momomsio WBGT) — Bionne anexksatsbl [Belding and Kamon 1973; Lind 1970;
Lind et al. 1970]. Beuto ycraHoBieHo, 4ro paspaboraHHble paHee [IIY nmis akkIMMaTH3UPOBaHHBIX W HE
AKKIIMMAaTH3UPOBaHHBIX pabOTHUKOB 00ECHEeYMBAIOT 3allUTy OOJBIIMHCTBA COTPpYIHHKOB. Ho moOcKombky Ha
CIIOCOOHOCTh Pa0OTHWKA BBIJEPKATh MEPETPEeB BIHMSIET MHOTO pasHBIX ¢akTopos, To 31tu IIJ[Y MoryT He obecreunTsh
3amuTy Beex (cM. pasaenst 3.3 u 4.1). [losToMy npu onieHKe BO3[eCTBHS HArPEBAIOIIETO MUKPOKIIMMaTa Ha paOOTHUKOB
0oJbIlIOEe 3HAUYCHUE UMEeT MHeHue crenuanuctoB. Accorpanus rurueHuctoB ACGIH B 2009 r caenana 0030p HOBBIX
JIaHHBIX MO Bo3AeicTBuio0 HarpeBatomiero mukpoknumara ACGIH [2009]. Hekotoprle uccieqoBaHus IMOKa3alld, YTO
pexkoMeHayeMble orpanmdeHus ciaumkoM crporu [Khogali 1983; Parikh et al. 1976; Rastogi et al. 1992; Tranter 1998].
[IpoBeneHre HOBBIX HCCIEAOBAHUHA NAacT MHPOPMAINIO, MO3BOJISIONIYIO OMPENeNuTh 3P(EeKTUBHOCTh pa3paboTaHHBIX
ITAY. B paznene 1.1 npuBogurcs o6o6uienne napopmanuu o [11Y u3 Bcex riiaB 10KyMeHTa.

Taxoke OBLIO NMPOBEACHO MOBTOPHOE OOOCHOBAHME MAaKCHMAJIBHO JOIyCTUMOIO BO3JCHCTBHUSI HArpeBaloIIero
MHUKpPOKIIMMAaTa, KOTOpOe HE MOJDKHO MpeBBIMAaThCs gaxe KpaTtkoBpemeHHO (NIOSH ceiling limit). He ObUTO BEBISIBICHO
HUKAaKHX JIaHHBIX, OOOCHOBBIBAIOIIUX IIPOJODKECHHE HCIOIb30BaHUSI 3TOTO OTPaHUYEHHS. aKKIMMATU3UPOBAHHEIC
pabOTHHKY KUBYT U pabOTAIOT IPH TEMIIEpaType, MPEBHIIAINIEH 3T0 3HaUeHHE — 0€3 OTPULATENEHBIX TIOCIEICTBUH IS
3/I0POBBSI. pPEIIEHUE MepecTaTh UCIOIB30BaTh MAKCUMAIBHOE OTpaHWYeHHE 10 TeMiieparype (ceiling limif) monaepxano
peleH3eHTaMHt HACTOSIIIEro T0KyMEeHTa.

8.2 O1eHKa pucka.

I'maBHO¥W menpl0 pa3pabOTaHHOTO CTaHAApTa SABISETCS OrpaHMYEHHE PHUCKA IS 370POBbSI PAOOTHHKOB IIPH
BO3MICHCTBUY HATrPEBaIOIIEro MUKPOKIMMAaTa. B mocieaane Tos! (cmoco0bl) OICHKH prcKa CTaimd 00jiee CI0KHBIME, HO
TOYHOCTB BCE€ paBHO HeZOCTaTO4HAasA. PaHee, CIOCOOBI OIICHKH PHCKA JIABAJIH JIMIIh KAYeCTBEHHBIN Pe3yJIbTaT, HITH «IOJY-
Ka4eCTBEHHBII».

ITo ouenkam, n3 1000 paOOTHHUKOB 2 MMOABEPTaIOTCSA YPE3MEPHOMY BO3JIEHCTBHIO HArpeBaOIIEro0 MUKpPOKINMATa
[Parsons 2003]; a cpemu JuI] HEKOTOPBIX mpodeccuil (MoKapHUKH, CEIIbX03padoyune, CTPOUTEIH, JICCHUKH, MIaXTEPHI,
paboTaromye Ha TPOHM3BOJCTBE) PHUCK TeperpeBa emi€ BHINIE W3-32 BBHICOKOH HArpy3Kd MPH BBHIMIOJHEHUH TKETON
¢r3mgeckoil pabOTHI, BO3AEHCTBHSI HArpeBaloMEero MUKpOKINMaTa, M HeooxomumocTn Hocku CU3 [Davies et al. 1976;
Slappendel et al. 1993; Kirk and Sullman 2001; Parsons 2003; Maeda et al. 2006; Xiang et al. 2014]. OquH U3 caMbIx
MIEPBBIX MMOJTY-KAaueCTBEHHBIX CITIOCOOOB OIICHKH PUCKA MPU BO3JCHCTBUY HATPEBAIOIIETO MUKPOKIIMMATa ObLIT pa3padoTaH
Lee and Henschel [1963]. X crtoco0 0CHOBBIBAJICS Ha 3aKOHAX TEPMOIUHAMUKH M TEIUIO0OOMeHa. XOTs OH Mpejiaraics
JUTS. «CTaHAapTHOI0» PabOTHUKA M CTaHIAPTHBIX YCIOBHH OKPYIKAIOILICH Cpeasl ¥ BHYTPEHHErO TEIJI000pa3oBaHMs, B
HEM MMEJHCh TOTpaBoYHbIe KO3(QUIIMEHTH! s y4éTa BHEIIHUX YCIIOBHIA, OTIMYUS BHYTPEHHETO TEIIOBBIICICHUS OT
CTaHJIAPTHOTO, ¥ OTIAWYUs PabOTHHKA OT CTAaHAApPTHOTO. BBUI mpejcTaBieH psa rpadUKOB, KOTOPHIE MO3BOJSUIH TONY-
KaYeCTBCHHO IPE/ICKa3aTh, Y KaKOW JOJM OT PabOTHHUKOB (MMEIOLIMX Pa3HbIM ypOBEHb (DU3MUYECKOW MOATOTOBKH H
pasHbIi BO3PACT) MOXKET YXYIIIUTHCS 3I0POBbE WM PAOOTOCIOCOOHOCTh MHpU 15 pasHBIX CTENEHSX BO3ICHCTBHS
HarpeBaroniero MUKpokiaumara. [lpu nmepBeIX MOMBITKax pa3padoTaTh CIOCOOBI OIIEHKH PHCKA OJHOHN W3 MpobiieM ObLIO
TO, YTO HE OBUIO JOCTATOYHOTO KOJHMYECTBA JOCTOBEPHBIX MAHHBIX, IMO3BOJSIONIMX IPOBEPUTH KAUECTBO OIIEHOK
(MaT™Mozeneit).

B IOxHO-Adpukanckoii PecryOnuke Ben€rcs a00bI4a 30JI0Ta B IIIYOOKHX IIaXTaX B YCJIOBUSX BBICOKHX
temnepatyp. Tam ObpuTo cOOpaHO MHOTO JAaHHBIX O BIHMSHHHM HAarpeBarolIero MUKPOKIMMAaTa Ha 3/I0POBBE, BKIFOYAS
JTAHHBIE O CMEPTH paOOTHUKOB OT TEIUIOBOTO yAapa. Ha ocHOBe mabopaTOpHBIX TaHHBIX OBLTH IIOCTPOCHBI CEPUH KPUBBIX,
KOTOpBIE (17151 pa3HBIX YCIOBHIA OKPYXKAIOIIEH CPe/Ibl) IO3BOJISIIN MPECKa3aTh BEPOATHOCTh TOTO, YTO TEMIIEpaTypa Tela
paboTHHKa aocTurHET omacHoro 3HadeHus [Wyndham and Heyns 1973; Stewart 1979]. Ha ocHOBe STHX CBeIeHH, U
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SMHUIEMHUOJIOTHYECKOI HH(OPMAIINH O CITydasx TEIUIOBOTO yAapa y MIaxTEPOB, OBLIH CAeNIaHbl OIIEHKH BEPOSTHOCTH TOTO,
YTO peKTaJbHas TeMIlepaTypa JOCTHTHET OMAaCHOro 3HadeHHsa. Ecinu cumrtaTh, yTo Temmeparypa meHtpa tena 40°C
(104°F) cunTaercsi IOPOroBOH, MPH KOTOPOil pabOTHUK PUCKYET MOJIYYHUTh TEIUIOBOW yIap W Aa)e yMepeTb, TO TOraa
BEPOSITHOCTH JIOCTHIKEHHS OTOM Temreparypsl coctasut: 10 nmpu sdexrusnoi Temneparype (effective temperature, ET
— KOMIUIEKCHBII TOKa3aTesb, YYUTHIBAIOUINI TeMIlepaTypy BO3AyXa, BIAXHOCTh M CKOPOCTh ero aBwwkeHus) 34,6°C
(94,3°F); 10* npu 35,3°C (95,5°F); 10? npu 35,8°C (96,4°F); u 10" npu 36,6°C (97,9°F). Ecnu cuMTaercs, 4to
temneparypa Tenma 38,5-39°C (101,3-102,2°F) KpuTHYECKas, TO TOTJa MOXHO MOJNYYUTh 3HA4YeHHUS 3PPEKTUBHOU
teMriepatypsl ET, mpu KOTOpoil TeMiepaTypa Teja MOBBIIIAETCS 10 3TUX 3HAYEHUMN, U OHA COOTBETCTBYET JUAIA30HY
BepositHocTd 107 — 10, Vkasaunbie B3aumocBs3u (pucka) U >(G(EKTHBHON TeMmmeparypsl ObUIM pa3spaGOTaHbI s
YCIIOBHH, NPH KOTOPHIX OTHOCHUTENbHAs BIaXHOCTh Onmu3ka K 100%; w OHM BpSI JM TOYHO OTPAKAIOT B3aHMOCBS3b
MEXIY PUCKOM M 3P IEKTUBHON TEMIIEPATYPOH TSI MEHBIIIEH BIaXKHOCTH. bbbt pa3paboTaHbl (CIIOCOOBI OIEHKH ) TOTO, C
Kakol BEpPOSITHOCTBIO Y HE AKKIMMATU3UPOBAHHBIX JIOAEH TeMmreparypa Tejla JOCTUIHET 3aJJaHHON BEJWYMHBI MpH
pasHbIX 3HaueHHsX 3ddexTuBHO Temneparypsl [ Wyndham and Heyns 1973; Strydom 1975; Stewart 1979]. Xots atn
OIIEHKH OKa3aJIUCh TOJIE3HBIMH JIJIsl PEAOTBPALICHHS CITydaeB yXy/IIMIeHUs 310poBbhs y maxTépoB FOAP, nx npumenenune
Ha IPYTuX pabo4ynx MecTax He 00OCHOBAHO.

I'pynna cneunanuctoB BceMupHO# opraHn3anyy 34paBOOXPAaHEHHsS, 3aHUMAIOIIAsACS BIMSHHUEM HarpeBaroliero
MHUKpPOKJINMaTa Ha 370pOBbe, NpHILIa K BbIBOAY: «Ecnmu mromm paboTaioT B TeueHHME BCETO [HS, BBIMOIHSIS TSHKETYIO
¢du3nuecKyto paboTy, TO yBEIMUEHHE TeMITepaTypbl eHTpa Tesna cblie 38°C (100,4°F) HexXenaTellbHO.». DTO MOPOroBoe
3HAUYECHHUE PEKTAJIbHOM TeMIepaTyphl BKIIOYACT HOBBIM 3amac 0€30MacHOCTH, HEOOXOAUMBIH M3-3a TOTO, YTO OICHKH
BHYTPEHHETO TEIUI000pa30BaHMsI M YCIOBUM OKPYXKAIOLIEH cpelbl He BIIOJIHE TouHbIE. [Ipu Gonee TOYHOM ompeneneHnn
3THX TIApaMEeTPOB, MOXKHO JOMYyCTUTh yBenudeHue Temmeparypsl 1o 39°C (102,2°F)” [WHO 1969]. Oto He 0o3Ha4aeT, 4To
MpU JOCTHMKCHUU peKTaiabHOU Temmeparypbl 38°C (100,4°F) wimu paxe 39°C (102,2°F), y paOoTHHKa 00sI3aTEIIBLHO
MIPOU30MIET TEIUIOBOM yJap WM Apyroe 3HAYUTENbHOE YXYAIIEHHE 370pOBbs. B rpymmne mrogel, mpu OAMHAKOBBIX
YCIIOBHUSIX, PEAKIUSI HA HUX OyJeT JOCTaTOYHO pa3iudHa. XOPOIIO U3BECTHO, YTO Mocjae MapadOHCKOro 3abera, y MHOTHX
He-ipopeccHoHaIbHBIX OEryHOB peKTajbHas TeMiieparypa MoxkeT gocturats 41°C (105,8°F) u Beime. Y QyTdonmcToB
ObuM cnmydad, KOrzna peKTainbHas Temiepatypa pocturaia 41,9°C (107,4°F) — 0e3 Kakux-TO CHMIITOMOB U
(mocnenyonMx) OCIOKHEHUH; a y APYrux JIofAed ObUIM Cly4ad TElJIOBOrO yAapa U MOCIEAYIOIIEro CMEpPTEIbHOTO
McXo/a mpu pekTanbHoi Temnepatype Huxe 40°C (104°F) npu 6ere Ha ganpHocTh 10 KM M IpH HEBBICOKOH TeMIIepaType
Bo3ayxa [Armstrong et al. 2007b; Taylor et al. 2008]. Pa3BuTHe TerioBOro 3a0oJIeBaHHS ONPEIACIIICTCS HE TOJBKO
TEMIEePaTypol Tesa, HO U TOSBICHHEM CHUMIITOMOB. XOTS IPH IMPEBHIIICHUN peKTadbHON Temrepatrypbl 38°C (100,4°F)
4acTh JIIOJICH HE MOCTPanaeT, HO PUCK PAa3BUTHUS TEIUIOBBIX 3a00JIeBaHUI y YacTU W3 IPYMIIBI JroAei Bo3pacTér. Crenyer
TaKKe y4ecThb BKIaJ JpYyrux (haKTOpPOB: HEIOCTAaTOYHAS aKKIMMaTH3alus, 0O0e3BOKMBAHHE OpraHU3Ma, MoTpeOiieHHe
AJIKOTOJIs1, IIEpeHECEHHBIE paHee TeIJIOBbIe 3a00IeBaHms, BO3pAacT, NpuéM JekapcTs [ Armstrong et al. 2007b; Taylor et al.
2008].

Hexoropsle 13 HEOABHO MOJIYYEHHBIX PE3yJbTATOB TAKXKE IMOKA3BIBAIOT, YTO 3arac 0€30MacHOCTH HEOOXOIUM,
TaKk KaK OKa3aJoch, YTO C YCHJIEHMEM BO3JEMCTBHSA HArpeBaloOlIer0 MHKpPOKJIMMAaTa CIydyaeB OINACHBIX AEHCTBUI
(paboTtHuKOB) craHoBHUTCs Ooubie [Ramsey et al. 1983]. C nomomrsto 6e3onacHOro oTdopa mpod I OEHKHA OMacHOTO
nmoBesileHUs] paboTHMKOB Ha paboueM MecTe OBII0O yCTAaHOBJIEHO, YTO TPH TIOBBIIEHHH TEMIIEpaTyphl KOJIHMYECTBO
OTIaCHBIX JIEUCTBUI Bo3pacTaeT. VX puck MUHUMaJIEH PU 3HAY€HUH KOMIUIEKCHOTO TIoKa3arens temmeparypst WBGT 17
- 23°C (62,6 — 73,4°F), a npu WBGT Oomnbiie 28°C (82°F) puCK TEIUIOBOTO cTpecca HanOoibinmui [Armstrong et al.
2007b]. Takxke puick HeOE30MACHOTO TMOBEACHUS PAOOTHHKOB BO3PACTaET C POCTOM TSDKECTH BBIMIONHAEMOW DPaOOTHI

[Ramsey et al. 1983].

8.3 B3anMOCBA3b MEXKAY BO3JIEMCTBUEM HAIPEBAKOIIETO
MUKDPOKIIMMATA U HOCJIEJICTBUAMMU.

Bonbiioe  KOJMMYECTBO — OMYyOJHKOBAHHBIX — HCCICMOBAHWM, W3y4YaBIIMX  BO3JCHCTBHE  HATrPEBAOIICTO
MHUKPOKJIUMATa KaK B KOHTPOJHPYEMBIX JTa0OpPATOPHBIX YCIOBHSX, TaK U Ha pabodnMX MecTax MOJTBEPXKIAaeT OOIIYIO
TCHACHIUIO YBCINYCHUA HArpy3KW Ha MCXaHU3M TCPMOPETYJISAINU pa6OTHI/IKa IIpu YCUJIICHHUU TCIUIOBOI'O BOSHeﬁCTBHﬂ.
Bce nmokasaTenu TeroBoro BO3ACHCTBHS M TEIIOBOTO CTPecca UCTIOB3YIOT 3Ty B3aUMOCBsI3b. OOBIYHO ITO CIIPABEITUBO
JUISL BCEX aKKIMMATH3UPOBAHHBIX M HE aKKIMMATH3UPOBAHHBIX JFOJICH, /IS KEHIIHMH M MYKYHH, U JIFOJICH JII000ro
BO3pacTa, U JUIs JIFOJICH ¢ pa3HbIM yPOBHEM (HH3MUIECKON TOATOTOBKH U CIIOCOOHOCTH BBIICPKUBATH TIEperpeB. B kak oM
ciy4dae, pyu OJAMHAKOBOM TEILUIOBOM BO3JICMCTBUHU, PA3IMUUs MEXKY OTIEIbHBIMU JIIOJBMHU U MEXAY I'PYIIIaMU JIFOAEH,
CBS3aHBI C OTJIMYMEM B CTCICHM AaKKIMMAaTU3allid U B YPOBHE (hM3MYECKOW pabOTOCHOCOOHOCTU. pa3sHOOOpa3ue
UHMBUIYaJIbHBIX OTJIMYHN B PEAKIUHM Ha MEPErpeB MOXKET OBITh OOJBIINM; HO MPU OYEHb CHIILHOM BO3ICHCTBHH 3TO
pa3HOOOpa3sue yMEHbBIIAETCS, TaK KaK OpraHM3M HCUYCPIBIBAET CBOM CIOCOOHOCTH IMOJIEPXKUBATh OE30MACHYIO
TeMIeparypy Tena.
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CyllecTBYIOT CIOXHBIE MaTeMaTH4YeCKHue MOJETH IS TPEICKa3aHHsl TOTO, KaKyl Harpy3Ky Ha OpraHu3M
(ctpecc) cozmamyT (M3BeCTHBIC) HArpeBalOIIMKA MHUKPOKIMUMAT M (pu3nveckas aKTMBHOCTB; HO pPe3yJbTaT MOXET OBITh
M3MEHEH M3-3a BO3ACUCTBHA MHOTHX JOIOJHUTEIBHBIX (HEYUTEHHBIX) (PAaKTOPOB. DTH MaTMOJEIH MOTYT OBITh Pa3In4HBI
— ot rpadukoB 10 mporpaMm i kommbeioTepoB [ Witten 1980; Kamon and Ryan 1981; Bernard and Pourmoghani 1999].
Harpy3ka Ha opraHm3M, KOTOPYK) MOXXHO TMpeICKa3aTh Ui «CpelHero» pabOTHWKA, 3TO 4YacToTa CepACYHBIX
COKpAILCHUH, TeMIIepaTypbl KOXKM W TeJa, MOTOBBIIEIECHHE M €ro HCHapeHHe, YBIAKHEHHOCTb KOXH, (ZOIMyCTHMast)
JUTHTEFHOCTh PabOThl B YCIOBUSAX TieperpeBa (folerance time), pabOTOCIIOCOOHOCTh, HEOOXOANMOCTh B TMEPEpPHIBaX B
pabore. K uucny He y4TEHHBIX (DAaKTOPOB OTHOCAT: KOJMYECTBO OMACKIBI, CTENCHb €€ NpWIeraHust K Temy, e
(Temn0)M30IMpyIOIIHe CBOUCTBA, €€ MapONPOHUIIAEMOCTb, (hu3ndecKkasi paboTocnocoOHOCTh, 00E3BOKMBAaHUE OPTaHU3MA,
CTEIEHb AKKIMMAaTH3aLUH. HEKOTOPhIE M3 3TUX MaTeMaTH4EeCKUX MOJENEH IO3BOJIIIOT NpPElCKa3aTh, KOIJAa B KaKHX
YCIIOBUSIX TOKA3aTelIH (PU3MOJIOTMYECKOTO COCTOSIHMS OpraHU3Ma JOCTUTHYT (MJIM NPEBBICAT) 3HAYCHHUS, CUUTAIOLIUXCS
(rpaHHLIE) JOMYCTHMOTO C TOYKHU 3PEHUSI COCTOSIHUS 310POBBA.

Takue Monenu MOJE3HO HCIOJB30BaTh HAa MPOM3BOACTBE AJS MPEACKa3aHUs TOTO, KOrJa COYeTaHHe pPa3HbIX
(haxTOpOB, BO3EHCTBYIONINX HA paOOTHUKA, (MOXKET) CO3JaTh HEIIPHEMIIEMO BBICOKYIO HArpy3Ky Ha OpPraHU3M — TaK, 4TO
TpeOyeTcss M3MEHUTHh YCIOBHS Pa0OTHl M TPHHATH MEPbI JJISi COXPAaHEHHUs 3JI0pOBbs. B3amMOCBS3b «BO3JCHCTBHE
HarpeBarollero MHUKpPOKIMMAaTa — Harpy3ka Ha OpraHu3M (TEIUIOBOM CTpecc)» NpHMEHHMa K TpyIIaM JIOAeH u, ¢
ucrosip3oBaHueM 95% IOBepUTENBHOrO Ipenenia, €€ MOXHO HCIOJIb30BaTh Kak MOAM(UIMPOBAaHHBIN cr1oco0
mpenckaszanus pucka. Ho wu3-3a pa3HooOpasus peakiud y OTACNbHBIX JIoAeH Ha (OIWHAKOBBINA) HarpeBarolTHil
MHUKpPOKJIUMAT (BKJIIOYasi BHyTPEHHEE TEII000pa3oBaHue), UMEIONIHECs] ceifiyac MaTMOZEH HE MO3BOJISIIOT ONPEACIUTD,
mpu KakoMm Boszfeiicteun oguH pabotank u3 10, wim w3 1000, mmu u3 10 000 mocTpagaer OT TEIUIOBBIX CYAOPOT,
TEIUIOBOTO YTOMJICHHS MJIM TEIUIOBOTO yAapa.

8.4 OU3MOJOTUYECKU MOHUTOPUHT CTPECCa, CO31aBAEMOTO
HarpeBaroIMM MUKPOKINMATOM.

Bo Bpems myOnukanuu rnepBoil Bepcuu Hactosimero gokymenTa B 1972 v (NIOSH Criteria for a Recommended
Standard: Occupational Exposure to Hot Environments), u myOnukanuu BTOpoi Bepcuu B 1986 1. cumranock, 4to
(GU3M0NIOTNYECKUIT MOHUTOPHUHI (COCTOSIHMS 4Y€JIOBEKa B YCIOBHSX IEpPErpeBa) Kak croco0 OLEHKH BO3AECHCTBHA U
3alIUTHI 3I0POBbS, SIBISECTCS MaI0d(Q(EKTUBHBIM JIOMTOJHEHUEM K M3MEPEHUI0 KOMIUIEKCHOTO MOKAa3aTellsl TeMIepaTypsl
WBGT, cpenctBaM KOJJICKTHBHOW 3allUThI, OPraHU3allMOHHBIM MeponpusTtusM. Ho mocie 1986 1. Obuto mpenioxkeHo
UCIIOJIB30BaTh MOHUTOPUHI TEMIIEPATYphl Te€Ja M YacTOThl CEPACUHBIX COKpAIeHUH (BO BpeMs pabOThl W/HMIIM OTIbIXA)
TIPH YpEe3MEPHOM BO3IEHCTBUN HarpeBaromiero Mukpokiumara (mpessimatonuM [1/1Y, ACGIH TLV) kak 6e30nacHBIN 1
OTHOCHTEIBHO MTPOCTON CIOCO0 (3alUThI 3I0POBhS U OlleHKH ero cocTossHus) [ Fuller and Smith 1980, 1981; Siconolfi et
al. 1985]. Bce mokasarenu TeIIoBOro crpecca (heat stress indices) mpennonaraioT, 4TO €Clii BO3ACHCTBHE HATPEBAIOILETO
MHUKpOKIMMaTa Ha paboTHmka He mpeBbimaer [IJIY, To y OonpmuHCTBa paOOTHHKOB HE OyAET HH TEIUIOBBIX
3a00JIeBaHN, HM HECUACTHBIX cIy4aeB. [10 yMOTUaHHIO 9TO MpEAIoiaract, 4To HeOoIbIIas YacT pabOTHUKOB ITPH TAKOM
(IoITyCTUMOM) TEIUIOBOM BO3ACHCTBHH, BO3MOXKHO, IOCTpPagacT H3-32 Pa3sBUTUS «TEIUIOBBIX» 3aboneBanuid. [Ipn
TeruioBoM Bozgeiicteun, He npesbrmatomem [1Y (ACGIH TLV), moutu Bce 3I0pOBBIE M aKKIMMAaTH3HPOBAHHEIC
pabOTHHUKH HE MOCTPAJAIOT OT TEIUIOBBIX 3a00JIeBaHHH.

A MOHHUTOPUHT (PU3HOJOTHYECKOTO COCTOSHHS pabOTHUKOB (M3MEpEHHE TeMIIepaTyphl IICHTpa Tena, H/Win
YacTOTHl CEPIECYHBIX COKPALICHUI) y paOOTHUKOB NpPH BO3ACHCTBMM HArpeBaIOLIETO0 MUKPOKIMMATa, MOXKET IIOMOYb
3alIUTUTh BCEX — BKIIOYAs TeX, KTO IUIOXO IEPEHOCHT Xapy. B omHOM W3 uccinenoBaHuil, MPOBOIAMBIIMXCS B
MIPOU3BO/ICTBEHHBIX YCIIOBHUSAX, MU3MEpPsUIach 4acTOTa CEPACYHBIX COKpaIlleHHH BO BpeMs oTAbixa. E€ mepsanu kornaa
paboTHUK cupeln - B KoHLe 1ukiaa padots! ot 30 go 1 munyTs (P1), ot 1,5 1o 2 munytsr (P2), u ot 2,5 1o 3 munyt (P3).
JUIL U3MEPEHHs OpaJbHON TeMIepaTypbl MCIIOIb30BAIM KIMHUYECKHHA TEPMOMETP, Pa3MEIIAaBLIMKCS HOJ SA3bIKOM Ha 4
MUHYTHL. Pe3ynbpTaTel mOKaspBaloT, 4To 95% BpeMeHm opampHas Temmeparypa Hmwke 37,5°C (99,5°F) mpu 4HacToTe
CepACYHBIX cOKpaiieHui (1 caydast P1) Bo Bpemst orapixa 124 ynapa B MUHYTY U MeHbIle; U uTo 50% Bpemenu 50%
opasibHas TemriepaTtypa Menblie 37,5°C (99,5°F) npu yacToTe cepAeyHbIX cokpamennii P1 amxe 145 ynapos B munyty. C
y4€TOM 3TO B3aUMOCBSI3M OblIa pa3paboTaHa Tabnua JUisl OIIEHKU TETUIOBON HArPy3KH Ha OPTaHU3M H JJIsi TIPUMEHEHHS
aJIeKBaTHBIX Mep IO 3aIUTEe 370POBbs (TMEPEPhIBOB AJ OTHAbIXa). EciyM 3HaYeHne 4acTOThl CepAECYHBIX COKPAIIEHUH IS
ciydas P3 Opuro Hmke 90 ymapoB B MHHYTY, TO TEIDIOBOH CTpecC CUMTANCA yMEpPeHHbBIM; mpHu noctmxerud (P3) 90
yAapoB B MHUHYTY, w/minu pasaune 3HadeHnid (P1 — P3) mpumepro 10 ymapoB B MHHYTY TOIydYalld, YTO Harpys3ka
Ooublias, HO TeMIlepaTypa Tela Bo3pociia cinabo; ecnu 3HadeHue ans P3 Beime 90 yaapoB B MUHYTY W/HIM pa3HUIE
sHaueHuit (P1 — P3) menee 10 ynapoB B MHHYTY MOJy4aji, 4TO paOOTHUK HE OTAOXHYJ (TO €CTh, TEIUIOBOH CTpecc
IPEBBICKII JOIYCTHUMYIO CTEIEHb, U AJS MPENOTBPALICHUS Pa3BUTHA TEIJIOBBIX 3a00JI€BaHUN MM HECUACTHBIX CIIydaeB
TpeOyIoTCs (IOTOTHUTENBbHBIE) KoppekTupytoriue aeictsust) [Fuller and Smith 1980, 1981]. Takumu AeHCTBHUIMH MOTYT
OBITh, HAIlPpUMEp, HCIOJNB30BAaHHE CPEICTB KOJUIEKTUBHOW 3alllUTHI, U3MEHEHHE peXuMa paOoThl M OpraHu3aluu e
BBITOJIHEHUS, U Jp.
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HecmoTpst Ha ommcaHHBIE BBIIIE Pe3ydbTaThl, HCCIENOBaHUS, MPOBEAEHHBIE HEIABHO B MPOHM3BOJICTBEHHBIX
YCIIOBHUSAX, TOKa3ajld, YTO CITyCTsS Yac IOCJIE Hayajga OTAblXa OpraHh3M HeE YCIEeBaeT MOJHOCThIO H30aBUTHCA OT
MOJYYEHHOH BO BpeMs pabOThl H30BITOYHOM TEINIOTHL. XOTA PEKTAIbHAsl TEMIIEpaTypa CHUXKAETCs, TeMIIEPaTypa MBILIL
ocTaércsi MOBBIIIEHHOH. MoKeT OBITh, 3TO BBI3BAHO HAKOIUIEHHEM KpPOBH C BBICOKOIH TEMIEpaTypoill B MBIIIEUHBIX
TKaHsAX. TakuM o0pa3oM, Jlaxke BO BpEMs OTHAbIXa OpraHu3M pabOTHUKA HaXOAWUTCS B COCTOSHHM TEIJIOBOTO CTpecca
[Kenny et al. 2008]. Heo6xonumo y4uTBIBaTH 3TO MpH Pa3pabOTKe KOPPEKTHUPYIOLIMX MEp AJS 3allUThl 3J0POBBS
(cpencTB KOJUIEKTUBHOM 3alllUThI, OPraHU3alMOHHBIX MEPONPHUATUH, ucrosns3oBanus CU3).

Panee momydenue wH(pOpPMALMU O YaCTOTE CEPIACYHBIX COKpAIICHHH B TMEPHUOJIBI 3aBEPLICHUS BBITOJHEHUS
HanboJee «ropsunx» MEepHOA0B paboT (JIETOM), WM ¢ IEPUOAMYHOCTHIO 1-2 yaca ObLIO TPYJHO OPraHU30BaTh. A ceifyac
pa3paboTaHbl TEXHOJOTMM, KOTOPbIE MOIYT IO3BOJIUTH PELINTh 3TH MpoOieMbl. B mpomaxe MOSBUINCH HOCHMBIE
JaTYMKY, OLICHUBAIOIIME (U3UOIOTUYECKUE IIOKA3aTeNId COCTOSHHUS OpraHu3Ma, W 3allUCHIBAIOIIUE HX 3HAYEHUS.
Haunbonee uwacto BCTpedaroTCsl HOCMMBIE Ha 3allSICTbE Yachl, 3alHMCHIBAIOLIME YacTOTY CEpACYHBIX COKpamieHuil. Mx
UCTIONIB3YIOT MHOTHE O€ryHbl; OHHM Jal0T TOYHBIA M JOCTOBEPHBIH pe3yNbTaT, U 3alHMCaHHbIC JaHHBIE MOTYT MO3THEE
MIEPEHOCHUTHCS Ha KOMIIBIOTEDP M aHATH3UPOBATHCS.

Pa3pabotan omHOpa3oBEIif HM(POBOIT TEPMOMETP U U3MEPEHHUsT OpaNbHOI TeMieparypsl (Bo pTy). OH MoXeT
PEryJSIpHO JesiaTh 3aMephl TEMIIEPaTyphl, U MO3BOJISIET OPraHW30BaTh MOHUTOPHHT TEMIIEpaTyphl Tejla Ha OOJIBIINHCTBE
pabounx mect (He Memas paboraTs). [Ipu ero mpuMeHEHUHN HE HYKHO NpephIBaTh pabOTy Ha HECKOJIBKO MHHYT YTOOBI
BCTaBUTh TEPMOMETP MOJ| SI3BIK U MOTOM BBIHYThH €ro. HemocraTrok: Ha moOKazaHHsS MOTYT BIIMSITH BBIMTUTAs JKHUIKOCTB,
ChbeJICHHAs €a ¥ JbIXaHHWe uepe3 poT (3a 3TUM HYXKHO CIeuTh 3a 15 MuHyT 10 3amepa). [la u cama no cebe opanbHas
TEeMIIepaTypa He SBIAETCS caMblM TOYHBIM IIOKa3aTeleM TEeMIepaTypbl LEHTpa Tela; M TaKUe H3MEPEHUs] MOTYT
0Ka3aTbCsl MAJIO IIOJIE3HBI JUIA T€X pPAaOOTHUKOB, KOTOPBIX TOIIHHT, WIM YK€ BbIpBaJIO. boiee TouHbIM pe3ynpTar Haér
UCIIOJIb30BAHUE IMPOTIATHIBAEMBIX AATYMKOB, PETHCTPUPYIOIINX H MepeIaroluX HH(OPMALHUIO O TeMIepaType LeHTpa
tena mo pamuo (CorTemp® Ingestible Core Body Temperature Sensors, Palmetto, FL). OHU uCNOIB3YHOTCA
HCCIIeIOBATEISIMU TIOPSAIKA IBYX AECATHICTUH, U B KOHEUHOM HTOT€ MOI'YT HadaTh NPUMEHATHCS Ha pabo4YMX MecTax.
HEJOCTaTKOM TaKUX JATYUKOB SBISIETCS TO, YTO MX HYXKHO CHECTh PaHO YTPOM, M MOTOM HX CPOK CIYyXOBI 3aBUCHT OT
BpEMEHH MPeObIBaHMS B MHIICBAPUTEIBHOM TPaKTe BMECTE ¢ elod. J[pyroil HemoCTaToOK - UX CTOUMOCTb, U CTOMMOCTh
NpUEMHHKOB CUTHAJIOB.

PaspaboTanbl Apyrue HOCHMMBIC M3MEPUTEIIbHbIC CUCTeMbl (Hampumep LifeShirt®, VivoMetrics, Ventura, CA).
W3yyanmu TOYHOCTH OJHONW M3 TaKMX CHUCTEM [0 CPaBHEHHIO CO CTaHIAPTHBIM J1abOpaTOpHBIM (PU3HOTOTHYECKIM
n3MepuTeabHbpIM o0opynoBanueM [Coca et al. 2010]. HoBoe obopynoBanue Zephyr BioHarness® (Zephyr Bioharness,
British Columbia, Canada), noctynuino B npojaxy. JTa cUCTeMa U3MEPSIET: YacTOTy CepACUHBIX COKPAIIEHUH, YacTOTy
JIBIXaHMS, TEMIIEPaTypy KOXKH, JAENaeT 3JIeKTPOKapIAuorpaMMy, OIpeseNsieT MOJIoKEeHHE Tella, ero OpueHTanuto (vector
magnitude), wHTepBan Mexny IByms QRS-pomHamMu B Kapauorpamme (COOTBETCTBYET [UIMTEIBHOCTH OJHOTO
cokpamenus cepaua). [lonoOHoe 060pynoBaHHE MOXKET NPUBECTH K PAJUKAIbHBIM HW3MEHEHUSIM IIPU MOHHMTOPHHIE B
peaabHOM MaciuTabe BPEMEHH COCTOSHUS paOOTHUKOB, IIOABEPTAIOIINXCS IIEPETPEBY.

JocTtouHcTBO Takoro o0OpyaOBaHHMs B TOM, YTO OHO COOHMpaeT AaHHBIe 0e3 3ajepiKeK, cpaszy Onpeaeiser
CKJIaJbIBAIOIIMECS TEHIACHLUH, M 3a CUET 3TOTO MO3BOJISAET CBOCBPEMEHHO BMELIMBATHCS B CHTYaLUIO Ui 3aIUTHI
3I0pOBBs paboTHUKOB. HemoctaTku - TpeOyeTcss Bpems AJisl yCTaHOBKM M CHUMaHHS IaTYMKOB B Hadajle W KOHIE CMEHBI;
JATYNKH PEKTAbHON TeMIepaTypbl WIH TEMIIEPATYPHl B yXe, U MPUKPEIUIIEMbIe K KOXKE AJIEKTPOJbI WIH TEPMHUCTOPHI
IUIOXO TOAXOISAT JUIL TE€X, KTO BBINOJIHSAET OOBIYHYIO paboTy, 3JIEKTPOHHAs 4acTb TpeOyeT OepeXKHOTo OTHOILECHHMS.
Kpome Toro, Ha TeeMeTpUUECKUE CUTHAIIBI YaCTO BIMSIOT 3JIEKTPOMATHUTHBIE TIOMEXH, CO3/1aBaeMble TEXHOJIOTHYECKUM
obopynoBanreM. Ho oOopyznoBaHue, TOCTyNHBIIEE B MPOAAaXy B IMOCIETHEE BpeMs, pa3paboTaHO ¢ y4ETOM 3THX
HEJOCTaTKOB. JTO MOXKET MOMOYb HIMPOKOMY pacHpOCTPaHEHUIO0 MEPCOHATBLHOTO 000pYAOBaHUS [JIsI MOHHUTOPHUHIA
COCTOSIHUSI OpraHu3Ma y padoumx, [OBEPraloLINXCs IEperpeBy Ha IPOU3BOACTBE.

8.5 PEKOMEHIAlMKU 110 3alIUTE OT IIEPETPEBA, CIICTAHHBIC

pa3HbIMu opranmzanusamu B CIITA.

8.5.1 AMepukaHcKas accounaumsa rocyaapCcTBeHHbIX NPOMbILLIEHHbIX

rurneHuctoB (ACGIH).

[I/1Y oToit opraHm3ariii MpH BO3IACHCTBHU HATPEBAIONIEIO0 MHUKPOKJIMMATa pa3padaThiBald TaK, YTOOBI IpH
MHOTOKPAaTHOM BO3JCHCTBUHM HArpeBalolIer0 MHUKPOKINMATa Ha TOYTH BCeX PAOOTHHKOB y HHUX HE MPOHCXOJIUIO
yxynmenust 310poBesi [ACGIH 2014]. Otu [IAY npennonaraor, 4to B O€30MACHBIX YCIOBHSAX MaKCHMalIbHAas
TemIeparypa LeHTpa Tena Oyner Boiue HopMmaibHOH (37°C) He Oosee yeM Ha 1 rpamyc (XOTS B HEKOTOPBIX CIydasx
MoryT ObITh cnenanbl uckmouenns) [ACGIH 2014]. Acconuanusi mpeajiaraet HCIoiIb30BaTh OJOK-CXEMY TMPHHSTHS
petenuii (decision-making tree) sl OLEHKH PUCKA TEIUIOBOTO BO3/cHCTBHS HAa paboTHUKOB. OTH [1/]Y u pexomMeHparuu
paspaboTaHbl Ui cienyommx yciaoBuil: (1) paOOTHHKM aKKIMMAaTH3UPOBAHBI, HE OOE3BOXKEHbI, HE MPUHUMAIOT
nexkapcTBa; (2) y 310poBOTro pabOTHHUKA, MOJABEPIaAIOIIEIOCs PETYIIPHOMY BO3AECHCTBHIO HArpeBaIOIIEro MUKPOKIMMATa
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(8 mpenenax 1Y), ve mpomsodaér yxymmenus 310poBbs; u (3) 3Hadennsa [IJIY nmns He akKIMMaTH3MPOBAaHHBIX
paboTHHUKOB (Action Level) o0ecrieunT 3alUTy UX 370POBBS.

Te paboTHHUKH, KOTOpPBIE JTy4Yllle TIEPEHOCAT BO3JIECHCTBIE HATPEBAIOIIETO0 MUKPOKINMATa, U KOTOPhIE HAXOIATCS
IO MEIUIIMHCKIM HAOJIIOICHUEM, MOTYT paboTaTh MPH BO3JCHCTBUN Ieperpena, mpenbimaromeM [1J1Y — Ho Tak, 9TOOBI
TemMIepaTypa LEeHTpa Tena Hukorga He mnpeBblmana 38°C  (/00,4°F) B TeueHHe JUIMTENBHOTO Iepuoaa. A
aKKIIMMATU3UPOBAaHHBIE PAOOTHUKU MOTYT paboTaTh 0€3 OMACHOCTH JJIS 370POBbS, €CIIA Y HAX TeMIleparypa IeHTpa Tela
He npeBsitnaet 38,5°C (101,3°F), n ecnu paboTa BBITOIHSAETCS TaK, YTO OHU HaXOSATCS TOJ HAOMoeHreM. B 3HaueHus
[TY Obun BKITIOYEHBI KaK BHELIHHE YCIIOBUS Ha pabodeM MecTe, TaK M BHyTpeHHee TeruioodpasoBanue. s onucanus
BHEIIHUX YCIIOBHI HCIOJBb30BAIM KOMILUICKCHBIH moKka3zarenb temneparypel WBGT. Paspaboruuk [T1JIY nan
peKoMeHAauu uisi Koppekuuu 3HadeHuid IIJ[Y B 3aBUCHMOCTH OT TUIIA HMCHOJIb3yeMOW onexabl. s omnucanus
BHYTPEHHETO TEIIO00Pa30BaHMs CUATAIIH, YTO MIPH JIETKOH pabote oHO He mpeBbimaeT 209 BT (/80 kkan/uac); ipu padote
cpenneit Tsokectu — 209-349 Bt (om 180 0o 300 xxan/uac), nipu Tské€noit — 349-483 BT (om 300 0o 415 kran/wac); a npu
oueHb TsKENOH — cBeite 605 BT (520 kkan/uac).

IlomrMo BHYTpeHHETO TeII000pa3oBaHNs HEOOXOAWMO YUMTHIBATH DPEXUM paboTsl. YcraHosnensl [IJY
(onmuceiBaemsbie ¢ momotnipio WBGT) mnst cimydaeB paboThl 6€3 epephIBOB, pH nepepbiBax 25% 0T WHTEpBajia BPEMEHH,
50% u 75% ot unTepBasna BpeMeHU. Eciu BhIMONHAEMbIE 3aJaHUsl Pa3IUYHbl, WA €CIU YCIOBUS OTIbIXa PA3IUYHBI,
HEOOXOAMMO BBIYHCIUTH CPETHUE 32 CMEHY 3HAUCHMUS.

Taxxke ACGIH pa3paborano AONONTHUTENBHOE PYKOBOJCTBO JUII YMEHBIICHHS HArpy3Kd Ha OpPraHu3M MpU
neperpese, U M0 KOPPEKTUPYIOLIUM JASHCTBUAM JJIs CHIDKEHUS pHUcKa. B pykoBoJCcTBe onmucaHbl 00IIMe MEphl 3alUThI, U
MEpHI ISl OTJIENBHBIX KOHKPETHBIX MPO(eccHii; MOHUTOPHHT YacTOTHI CEpIEeUHBIX COKpAIICHUH, TeMIIepaTyphl IIeHTpa
TeNa, CAMIITOMBI YXY/IIIEHHUS 37I0POBbS, OIIEHKa CKOPOCTH MTOTOBBIJEICHHUS U IOTEPH Beca.

8.5.2 PaboTtbl YnpaBneHus no oxpaHe Tpyaa (OSHA).

B smBape 1973 moMomHWK MUHHCTpa Tpyzaa (IO BompocaM OXpaHBI Tpyna) aan 3amaHue KomuteTy 1o
HarpeBarorieMy MUKpokaumary (Standards Advisory Committee on Heat Stress, SACHS) BHHMAaTeNbHO H3y4YUThH
pexomennaimu NIOSH, u paspaborarh craHmapT MO OXpaHe TpyJa, MO3BOJSIIOIIMA CBECTH K MHHUMYMY PHCK
YXYALIEHUsT 370pOBbS paOOTHUKOB M3-3a meperpeBa [Ramsey 1975]. Llenb - CHU3WTH PHUCK yXYHAIICHHUS 370POBBSI H
HECUACTHBIX CITy4aeB CPeay padOTaIONINX B HArpeBaIoIeM MUKPOKIMMATE Ui COXpaHEeHUs 310poBhsi. KoMureT cocTosmn
u3 15 denoBek, mpenacTaBIsABIIMX paboumx, paboromartenel, MecTHbie U (QenepalbHble OpPTraHbl BIACTH, U
npohecCOHANBHEIE TPYTIITHL.

Pexomenpaium mo 3amuTe OT MeperpeBa BKIIOYAIN B CTaHAAPT (IOPUIANYECKH 00S3aTeNbHBIN AJIS BBITOTHEHUS
paboronaTeneM) myTéM TOJIOCOBaHHS WICHOB KOMHUTETa (OOJBIIMHCTBOM TOJOCOB), O KaXKJIOMY M3 MyHKTOB. Bce Te
3asBIIEHUS, KOTOPHIE OOJBITMHCTBOM TOJIOCOB TIPU3HABAIN HE HY)KHBIMHU JIJIsI CTaHIapTa, IIOBTOPHO HE PacCMaTPHUBAIIHCE.
B pexomenmamu BXoawio: ycTaHoBieHue 3 3HaueHuil I1JIY (uM3mepseMoro ¢ moMmompi0 KOMIUIEKCHOTO TOKa3aTems
temneparypsl WBGT) npu JyinTeTbHOM HEMPEPHIBHOM BO3JCHCTBUH, JUIsl BBITOTHEHUS paOOTHI TPEX CTENEHE! TSKECTH:
nérkas (meHee 200 xkan/gac wiu do 800 Biu/wac) - 30°C (86°F); cpemueit tskectu (200-300 kkan/gac wiu 804-1200-
Btu/uac) - 27,8°C (82°F); tskénas (Oomee 300 kxan/gac uimm 6oxee 1200 Biu/vac) - 26,1°C (79°F) ipu CKOPOCTH BO3AyXa
MeHnee 1,52 m/c (300 ¢pymos 6 munymy). Otn 3HaueHms cxoxu ¢ I[11Y, paspadoranaeimu ACGIH (TLV). A ecnu ckopocTh
BO3ayxa mpesbimana 1,52 m/c (300 ¢ymoe ¢ munymy), To 3HaueHus [1JIY yBemuumBanm nHa: 2,2°C (4°F) mns nérkoi
pabotsl, 1 Ha 2,8°C (5°F) mns paOoThI CpeHeN THKECTH M TSHKENOH paboThl. DTOT mMoaxo] 00OCHOBBIBAJICS TEM, YTO
M3MEpHUTEIbHBIE TPHOOPHI, HcHonb3yeMble s ompeneneHns WBGT, He MOMHOCTBIO YYHUTHIBAIOT YBEIHUYCHHE
TEIUIOOT/Ia4M TPH BO3PACTAaHWU CKOPOCTHU JABIKECHHUS BO3[Myxa cBbimie 1,52 m/c. Pedynbrarel uccnenoanust Kamon and
Avellini [1979] noka3zaiau, 4YTO TaKo€ IPEANOJOXKECHUE HEKOPPEKTHO, TaK KaK onexJa paOOTHHKA YMEHBIIAET
TEIUIOOTIauy TPU BO3PACTaHUH CKOPOCTH BO3MyXa. A MPHU HOCKE TSHKEIOW 3aITUTHON OJEXKIBI, WIA OJEXKIBI C IIOXON
MapoNPOHHUIIAEMOCTHIO, BO3PACTaAHNE CKOPOCTH BO3AyXa cab0 YIydIIHT TEIJIO0TAauy 3a CUET KOHBEKIUH M HCIapeHHS.
(Kpome ToTO), pazpabotanbl HOBbIE MPUOOPHI uIsd M3MepeHus nokaszatenss WBGT, ¢ amgekBaTHOH OIEHKOH CKOpOCTH
JIBUKEHUS BO3AyXa.

Pexomennamun Kommurera comepikana CIMCOK COBETOB IO OpPTaHU3aIlMM PaOOTHl B YCIOBHSIX HArpeBarOIIETO
MHUKpPOKJIMMAaTa, KOTOPBIE CIEI0BAJ0 BBIMOJIHATH BO BCEX CIIydyasx, KOTJla COUYETAHUE TSHKECTH BBITIONHAEMOH paboThl U
mokaszaTenst Temrieparypbl okpyxaromei cpensl WBGT mpesbrmano [1J1Y. 3nauenus [1Y u tsbxectu paboThl ObLTH
YCTaHOBJICHBI KaK CpeAHHWE BETWYMHBI Jis mepuoaa BpemeHH 120 munyT. Taroke ObUTH BKIIOYEHBI YKa3aHUS IO
Me00CIeI0BaHII0, OOYUYCHHIO M TPEHHUPOBKE PaOOTHHMKOB, HAOJIOACHUIO 3a YCIOBUSAMH Tpyna. 3HadeHus I[1J1Y,
paspabotannsle Komurerom, xopomo cornacoBeiBaiuck ¢ [IY, paspadorannsivu B ACGIG u B cranmapre ISO. Ho
pexomeHnanmun Komurtera He Obimu BKIOYeHB B cranmapr OSHA mo oxpaHe Tpyaa mpu paboTe B YCIIOBHUSX
HarpeBaroIero MUKpoKJInMaTa.

B 2011 r. Yopasnenue u Uucturyt (NIOSH) coBMeCTHO OATOTOBHIIH CITPaBOYHO-MH()OPMAIIMOHHBIN JOKYMEHT
(infosheet) o 3ammTe paOOTHUKOB OT YXY/IICHUS 3I0POBbS IpH TeperpeBe. B Hero Brmoummm (HhakTopbl PUCKA, BHIIBI
BO3MOJKHOTO YXYIIIIEHUS 3A0POBbs, OKa3aHWE IMEpBOW TMoMoIu, Mepbl mpodwraktuku. B mae 2012 r. Ympasienue
HAYaJo MPOBOAMTH OOIIEHAIIMOHAILHYIO 00pa3oBaTenbHyto kammanuio (Bona. [lepepsiBbl. Tensb. Water. Rest. Shade.) mst

98



https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0

oOydenusi pabOTHUKOB W paboTonaTenell ToMy, KaK OlaceH MeperpeB, U 4TO HEOOXOIUMO JAeaTh IJs MPOQUIaKTHKH
BBI3BbIBaEMbIX MM 3aboieBanuil. ®enepanbHoe Ympasinenune (OSHA) pabortano Bmecte co cBouMm KamndopHuiickum
orgenoM (Cal/OSHA), u BKIIOYWIO MHOTME W3 MAaTepUaJIOB, HCIOJIb30BAaBIIMECS B 3TOM IITAaTe, B CBOIO
o0Ierocy1apCTBEHHYI0 TporpamMMmy. Takxke YmpaBieHHE COTpyAHHYANIO ¢ MeTeochmyxk0oit (NOAA) mo Bompocam
NpeAynpexXIeHUH 0 HeOIaronpusTHON TOroje - YTOOBl B HUX BKIIOYAINCH MPEIYNpPEXICHUS O Mepax 0e30MacHOCTH
[OSHA-NIOSH 2011; OSHA 2012b]. YnpaBienueM Obuio pa3paboTaHO IMPHIOKEHHE, KOTOPOE MOXKHO CKadaTbh Ha
cMapThoH, ¥ KOTOpOE TO3BOJSAET pabOTOJATENSAM WIIH paOOTHHKAM BBIYUCIIUTE MTOKa3aTellb TeMnepaTypsl (heat index), ¢
€ro TMOMOIIBI0 OIpPENEIUTh YPOBEHb pUCKa U TpeOyemblie Mepbl OezonmacHoct [OSHA 2012a]. B 2014 r., npu
NPOJOJDKEHUH KaMIaHUHM YTIPaBJICHUEM, CTAlIW MOTYEPKUBATH BAXXHOCTh aKKJIMMAaTH3alMM pPAaOOTHHUKOB KaK YacTb
OporpaMMbl 3alllUTBl OT IHeperpesBa. Taxke yIpaBiIeHHE MPHHAIO Mepsl I8 (oXBaTa CBOEM KaMIaHHEH)
TOCYJapCTBEHHBIX M PETHOHANBHBIX NApTHEPOB, HALMOHAIBHBIE W PETHOHAIBHBIE accolualuu, paboToparesei,
KOMMEpUYecKHe OObeIMHEHHsS, Npo(coro3bl, OOLIECTBEHHbIE W PEIMTHO3HBIE OpraHU3alllid, KOHCYJIbTaHTOB,
YHHUBEPCUTETBHI, CIIEUATICTOB B 00JIACTH TUTHEHBI M OXPaHBI TPya.

8.5.2.1 YnpasJuenue no oxpane tpyaa (OSHA) B Kanudopuuu.

B 2005 r., Komuter no crannapram KanudopHun npuHsia HOpMaTUBHBIE JOKYMEHTHI, PETYIHPYIONIUe ASHCTBUS
B Cllyyae DKCTPEMabHOW Kapbl, KOTOphIe OBLTM pa3paboTaHbl HA OCHOBE uccienoanuii KanudopHuiickoro otaeneHus
VYupasnenus. PazpaboTka mpoekTa cTaHAapTa M0 3allUTe OT eperpeBa NpoBOAUIACE COBMECTHO c: Labor and Workforce
Development Agency, o0bequHEHHSMH paOOTHUKOB W paloronaTenel, KOMHUTETOM IO CTaHAapTaM, WU JAPYTHMH
3aWHTEPECOBaHHBIMHU CTOpOoHaMH; U B 2006 r. B 9TOM mTaTe OBUI NMPHHATH CTAHAAPT IO OXpaHe Tpyla npu pabore B
yCIIOBUSIX HarpeBaroiero mukpoxyimmara [Wilson 2008]. Orot craumapt (7Title 8, Chapter 4, § 3395, Heat lliness
Prevention) nomkeH BBIIOTHATHCS Ha BCEX pab0OYMX MECTax BHE MOMELICHUH, U OH 00s3BIBACT: 00eCeynTh pabOTHUKOB
HPUTOAHON MJIsl MUTbS BOJOM, BBINOJHATH MEPHI 3AILUTHI NIPU CHIBHOM BO3ACHCTBUM HArpeBaroOLIEr0 MHUKPOKJINMATA,
oOydeHue pabOTHUKOB M MX pykoBoauTenei. K HemocTaTkaM JIOKyMEHTa MOKHO OTHECTH TO, 4To B HEM HeT [1/1Y, u He
YUUTBIBAIOT BJIaKHOCTH BO3/1yXa; HET TPEOOBaHMs JaBaTh paOOTHUKAM MEPEPHIBBI ISl OXJIaXICHHUS OPTaHU3MA.

B 2010 r. YmpapieHHe TPOBEIO KaMIIAHHIO IO TPOQUIAKTHKE 3a00JICBaHUI W HECYaCTHBIX CIIYYacB CO
CMEpPTENbHBIM HCXOZOM (BBI3BIBAEMBIX MEPErpeBOM) CpEAW HE aHTJIOSA3BIYHBIX pabodunx, KOTOphle paboTaroT He
MOMEILEHHUH, U Y KOTOPHIX MajeHbKas 3apruiata. it mpoBeieHUs KaMIaHUU MCIOJIb30BAIN BUICOPOIHKH, COOOIICHHS
10 Paano, peKJIaMHbIE MaTepuaibl, IakaTtel, DVD-anucku, OTKpBHITKH, yuyeOHble MaTepHalibl, U OOLIeHne U O0ydeHHe
paboronareneil u obmecTBeHHOCTH. OlIeHKAa Pe3yJIbTATOB dTON KaMITaHHHU ITOKa3alia, YTo JJIsl IOCTHXKEHHS Pe3ybTaToB
(u3MeHeHus1 TOBEJCHUs) TPeOYIOTCS TOCTOSHHBIC ycuius. Jiss WM3MEHEHWs! CIIOKUBIIUXCS MOJENe IOBElICHHs
TpeOyercs U oOydyenne, u agmuHHCTpatuBHBIE Mepbl [Cal/OSHA 2010]. Kpome Toro, B oT4ére ObLIO MOKA3aHO, YTO
MHOTHE PaOOTHHKU-MHUIPAHTBI ONacaroTcs OOpaIiaThCsi B TOCYAAPCTBEHHBIE OPTraHbl, M HE COOOMIAIOT 00 OIacHBIX
MPOM3BOACTBEHHBIX (akTopax. [loaToMy YmpapneHne MIaHUPYET CO3MaTh «TOPSAUYIO JHHHUIO» Ui MpUEMa COOOIIECHHH
no cotoBeiM Tenedonam. B 2012 r. YmpaBneHuem Oblla HayaTa HOBas KaMIIaHUS MO NPENOTBPALICHUIO THOENH H
3a00yieBaHys paOOTHUKOB, BOSHUKAIONINX HM3-3a IIEperpeBa Ha BceX pabounx MecTax BHe momernieHni (B Kamudopanm).

8.5.3 AMepuKaHcKasa accoumaums NPOMbILUNIEHHbIX TMrMeHUcToB (AIHA).

Acconmanus 3asBuiIa, 4YTo JTyUIIUM ITyTEM 3aIIUThl paOOTHUKOB OT Ieperpena sBisieTcs 00yyeHrne pabOTHUKOB U
UX PYKOBOJIUTENEH TOMY, KaK HarpeBaOIINi MUKPOKINMAT BIMSET HA TEPMOPETYJIIIHIO, M KAKHE €CTh METO/IBI 3aIIHUTHI
[AIHA 2003]. B moxymente (The Occupational Environment: Its Evaluation, Control, and Management [AIHA 2003])
caenaH MoApOoOHBIM 0030p nocTymHbIX 3HadeHuid I1J[Y mpu Bo3meiicTBMM HarpeBaroLIero MHUKpPOKIMMATA, BKIOYas
pexomenayemsble 3HaueHust WBGT; cpennecmennsie 3Hauenus; pexomenaanuu NIOSH; IV, paspaborannsie ACGIH;
u pexomenaanun [SO. Beiio mokazaHo, 4To ¢ y4€TOM BHYTpEHHeEro TermiooOpazoBanus, 3HaueHus [11Y (u3mepsiembie
kak WBGT) cxoxu:
- Jlost otawixa, 32-33°C;
- JI€rkas pabota, 30°C;
- Pabora cpenneii Tsxectu, 27-28°C;
- Tsoxénas pabora, 25-26°C; u
- Ouens Tsmxénas padora, 23-25°C.

B Tabauie 5-1 npusoautcs cpasHenue [1J[Y. Cnermanuctst AIHA npummu k BeiBoxy, To I1J1Y, pazpaboTanusie
PasHBIMH OpPTaHU3ALUAMHE, TPAKTHUYECKH SKBUBAJICHTHBL.

8.5.4 Pa3paboTkn B BOOPYXEHHbIX CUaX.

B 2003 r. Obn omybnukoBaH nokymeHT (Heat Stress Control and Heat Casualty Management TBMED
507/AFPAM 48-52 (I)). OH moxpoOGHO OMKMCHIBAN CIIOCOOBI OIEHKH TETUIOBOTO BO3JIEHCTBHS, MPOBEIECHUS W3MEPEHUH,
METO/bI 3alIUThl PAa0OTHUKOB; a TAK)KE BBIABIICHHE, JieUeHHE M MPOQIIAKTHKY 3a00JIeBaHUH M HECYACTHBIX CIy4aeB,
BbI3pIBaeMbIX meperpesoM [DOD_2003]. DTOT AOKYMEHT MOXKET HCHOJb30BaTbCd BO MHOTHX IPOMBIIIICHHBIX
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NPEANPHUATUSIX W JUIS 3allUThl JIIOJIEH. pa0oTaommx BHE MOMelleHWH. [ OIeHKH MHKpOKIMMATa W TMPOBEICHHS
M3MEpEHHH IPETI0KEHO UCTIONB30BaTh KOMIUIEKCHBIN MOKa3areib Temnepatypsl WBGT.

BM® pazpaboranu ykazaHusi 1o Npo(uIaKTHKE M JICUCHUIO 3a00JieBaHMi, BOSHHMKAIOUIMX H3-3a MEperpeBa u
nepeoxnaxaenns (Navy Environmental Health Center [2007]: Technical manual (NEHC-TM-OEM 6260.6A,
«Prevention and Treatment of Heat and Cold Stress Injuries»). B mokymeHT Brmouwnu uHbopMaiuio o ¢dakropax,
BIMSAIOLIMX HA PUCK yXYIIIEHHUS 30POBbsI, CTEIIEHb 00E3BOKMUBAHUS OPraHW3Ma, JEUSHUH U MOCIEAYIOINX AeHCTBUSX.
Kak u B mokymente 2003 1. (YymOMSHYT paHee), Ui OIEHKHA OKPYXKAIOMIeW Cpeapl WCIOIB30BAIM KOMITIEKCHBIN
nmokasarens Temmneparypsl WBGT.

Kpome toro, B nokymentsl (TBMED 507/AFPAM 48-52 u NEHC-TM-OEM 6260.6A) BKIIOYEHBI TPUMEPHI —
Tabmuipl mpuéMa Boabl (paspaboraHHeie ¢ yuétom WBGT, TsbkecTH BBITOMHSEMOW pabOTBl, W TOTO, KakoBa
IPOIOJDKUTENBHOCTh PA0OTHl B YCIOBUSX HAarpeBarolIer0 MHUKpOKJINMAaTta (IIPpU YepefoBaHUU pabOThl C OTIOBIXOM, CM.

raduuiry 8-1).

Tabawma §-1. PekoMeHalliy 1Mo MHUTHI0 BOABI B YCIOBHUSX MTOBBIIICHHON TEMIIEPaTypPHL.

IToxazatens WBGT| Jlérkas pabota (<250 Bt) | Cpenneii Tsxectu (425 Br) Tspxénast pabota (600 Br)
°C °F Paborta/ | [lorpebnenune | PaGorta/ | [lorpebnenue | PaGora/ [otpebnenue
OTJIBIX, MHH. | BOJBI 32 Yac, JI | OTABIX, MUH. | BOJBI 32 Yac, JI | OTAbIX, MUH. | BOJBI 3a Yac, JI
25,6-27,7 | 78819 60/0 0,47 60/0 0,71 40/20 0,71
27,8-29,4 | 82849 60/0 0,47 50/10 0,71 30/30 0,95
29,4-31,1 | 85879 60/0 0,71 40/20 0,71 30/30 0,95
31,1-32,2 | 88899 60/0 0,71 30/30 0,71 20/40 0,95
>32,2 >90 50/10 0,95 20/40 0,95 10/50 0,95

TpebGyeMoe KOJTMUECTBO BOJBI IS pa3HBIX JIFoel pasnudHo (+ 0,24 j1/dac), v Ha HETo BIMSET TO, padOTal0T JIH JIFOAH BCE
BpeMst o conHueM (+ 0,24 n/4ac). KonndecTBo BhITMBaeMOi BO/IBI HE IOJDKHO MpeBbImarh 1,4 n/dac u 11,4 1 3a cMeny.
OTH OrpaHUuYEHHsT HE OTHOCATCS K XOPOIIO aJanTHPOBABIIMMCS pabOTHHKAaM, KOTOpbIe MOTYT muTh Oonee 11,3 i1 3a
cMmeHy. Pexxum (paboTa/oTApIX) B TaOnuIle MOKa3aH AJIs CITydasi, KOT/Ia BO BpeMs OTAbIXa PaOOTHUK CHAWT WU CTOWT B
TeHu (eciu ecth). Merounuk: DOD [2007].

8.5.5 AMepuKaHCKumn konneagx CnoOpTUBHON MeAULINHbI.
(American College of Sports Medicine, ACSM).

B 2007 r. xomnemk omyOnuKoBaN TepecMoTpeHHoe 3asBieHue (Exertional Heat Illness During Training and
Competition [ Armstrong et al. 2007b]). [yt Toro, 4To0bI MOOEKAATH HA COCTA3AHUAX, OCTYH JOJKEH UMETh (PU3HYECKYIO
MOATrOTOBKY JIy4lle, 4eM y OonpinHCTBA padounx. Ilpu Oere Ha AMMHHBIE AWCTAHIUH, THIIA MapadoHcKoro, Hanbosee
OBIcTpBIC OETyHBI TIpeoonieBaOT 19-24 kM 3a 9ac (/2-15 mune 6 uac), 9TO COOTBETCTBYET OYCHB TSDKENIOH (hHM3MUECKOH
paborte. mpu yMepeHHOH TeMIiepaType Bo3ayXa, 3TO IPUBOIHUT K TIEPETrPEBY.

st Toro, 4roOBl CHU3UTH PHUCK U 3I0POBbS, KOJUIEK MOArOTOBHI IEpedYeHb PEKOMEHAALHH, KOTOpbIE
CIIEIOBAJIO HCIONb30BaTh — €CIM YCIOBHUS 3a0era Ha OONbIIME AWCTAHLMM MPEBBIIIAIM HEKOTOphIE Oe30macHbIe
3HAYeHUs. DTH pekoMmeHaanun Bkimrouanu: (1) 3aberm Ha pacctosHEe 10 kKM u Ooyiee He cieqyeT MPOBOIWTH TPH
3HaueHUH nokazatenst Temneparypsl WBGT Brime 28°C (82,4°F); (2) netoM clieyeT IpOBOAUTH (3a0eru) mopanslie, B
uneane — ¢ 6 mo § yrpa; wim no3nHo BeuepoM — nocie 18:00; (3) opranmzaTopsl 3a0era TOMKHBI 00eCTIeYNTh OETyHOB
muThEM; (4) Oerynsr nomkabl Tk 300-360 mur mo Hawana 3abera; (5) Bo Bpems 3a0era OHHM JOJDKHBI PETYJSPHO THUTH
JKUJIKOCTh, MECTA C HAIIUTKaMH JIOJDKHBI pa3MelaThbest Kaxasie 2-3 kM (nipu 3abere Ha 10 kM u Oosee), u OeryHbl JOTKHBI
BemuBaTh TaM 1o 100-200 mi; (6) HeoOXoauMO O0Y4YHTh OETYHOB BBISBIISITH pAaHHUE MPU3HAKH Pa3BUTHUS «TEILIOBBIX)
3aboneBanmii; u (7) TOJDKHBI OBITH IPUHATHI MEPHI I OKa3aHUSI MEIWIIMHCKOW ITOMOIIN MOCTPAIABIINM OT MeperpeBa
(ecr moTpedyeTes).

B aTHx pexoMeHAanusax A OLEHKH OKPYXKAOUIEW cpelbl ¢ TOYKHU 3pEHHs pUCKA IEperpeBa MCIONIb30BAJICS
KOMIUIEKCHBIN moka3atenb Temneparypsl WBGT. Korma on mocturan rpaHudHbIX 3HaueHud 23-28°C (73,4-82,4°F,
«KpacHbIii (rar»), Bce OETYHBI JOJDKHBI 3HATh, YTO BO3MOXKEH HECUACTHBIM CiTydall M3-3a Meperpesa; W 4ro Te, Y KOro
MOBBIIIEHHAs! YyBCTBUTEIHHOCTh K HArpeBaroleMy MUKPOKIMMATY WIN BIaKHOCTH, HE JOJDKHBI y4acTBOBAThH B 3a0ere.
ITpu 3nauennsax WBGT 18-23°C (64,4-73,4°F, «k€nThlil iar») cuuTaiy, 4To puck ymepeHssii. (Takxe) npexnomnarainy,
YTO TeMIIepaTypa BO3AyXa, €ro BIaKHOCTh, COJTHEYHOE (TEIIOBOE) M3Iy4YEHHE, CKOpee BCero, OynyT yBeIHMUUBATHCS B
TE4YEeHHe JIHS.

8.5.6 MMHuCTepCcTBO TPyAa U NPOMbILUNIEHHOCTU WTaTa BallMHITOH.
(Washington State Department of Labor and Industries).
B 2008 r. MuHHCTEpCTBO TpyAa ¥ MPOMBIIUICHHOCTH IuTata BammHrron obHapoaosano 3akoH (Outdoor Heat
Exposure Rule, WAC 296-62-095). OH pacupocTpasHsics Ha BceX paboromaresnieii, y KOTOPBIX PaOOTHHKH €XETOITHO
pabotaroT BHe nomerienuii ¢ 1 mas 10 30 ceHTs0psa. B 3akoHe oroBapuBaNOCh. UTO OH MPUMEHSAETCS JHIIb TOTAA, KOT/a
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TeMIiepaTypa Ha paboueM MecTe paBHa wim mnpesbimaer 31,7°C (89°F); nmpu HOCKE ABYXCIOWHON TKAHOW OJEKIBI
(HanmpuMep — KOMOMHE30H, KypTKa, CIIOPTHBHBIM CBUTEp) HPH TeMIlepaType Bble win paBHOU 25°C (77°F); Wau npu
HOCKE Tra30HENpOHUIaeMON oAex bl (n3oupyromux koctiomoB i CU3) npu temneparype Bbime wid pasaoit 11,1°C
(52°F) [ Washington State Legislature].

[Tpu pa3zpaboTke 3TUX OTrpaHMYCHHH HCIIONB30BAIH 3HAUYCHUs HanboJiee YacTO BCTPEUAIOMINXCS B 3TOM palioHe
TEMIIEpaTyp TOYKH POCHl — @ OHM MEHBILIE, YeM BO MHOTI'MX APYTHX 4acTsAX cTpasbl. [lo3ToMy 3TH peKoMeHAanuu He
CJIEAYeT UCIIOJIb30BaTh AJISl APYTUX PETHOHOB.

B nmokymeHTe 3asBIAJIOCH, YTO IMpOTrpaMMa 3allldThl OT TeperpeBa paboTaloUIMX BHE TOMEHICHHUH JOJDKHA
BXOAMTH B IporpaMMmy paboToAaTesisi Mo MpoQHIaKTHKEe HECUACTHBIX ClydaeB (HAallMCaHHYI0). paboTomaTeny TOJKHBI
HOOLIPATH PAOOTHUKOB IIUTh BOY WM JPYTHe MOAXOASIINE HAIIUTKU; U JOJDKHBI 00€CIeunBaTh X MUTHEBOI BOAOH (He
Menee 0,95 m/gac Ha ogHOTO pabOTHHKA). TAaKXKe pabOTOIATENN JOJKHBI OTCTPAHATH OT paOOTHI JIF0O0TO PabOTHUKA, ECITH
y Hero OOHApYKWJIMCh CUMIITOMBI Pa3BUTHS «TEIUIOBOTO» 3a00JieBaHUs, U AOJDKEH OOECHeYUTh aJeKBaTHBIE CPEICTBa
JUIL CHIDKEHHSI TeMIIepaTyphl Tela. B 3akoHe Takke yKa3blBaeTcs, YTO JIOJDKHO MPOBOOUTHCS aJeKBAaTHOE OOydeHHe
paboOTHHUKOB Tiepe]] HayaioM paboT B YCIOBHX NIEperpeBa, a Takxke aJjeKBaTHas MOATOTOBKA PYKOBOIUTENEH.

8.5.7 YnpaBneHue No oxpaHe TpyAa Ha LaxTax.
(Mine Safety and Health Administration, MSHA).

B 1976 r. Ynpasnenue omnyOymkoBano NokyMeHT (Information Report, Heat Stress in Hot U.S. Mines and
Criteria for Standards for Mining in Hot Environments [MSHA 1976]). Taxxe B 2001 r. YnpasneHue nepecMoTpesio u
OIyOJIMKOBAJIO PYKOBOJCTBO MO0 oxpaHe Tpyna (Safety Manual Number 6, Heat Stress in Mining, [MSHA 2001]).
VYnpasneHue 3asiBHJIO, YTO K pabOYMM MeCTaM ¢ HarpeBalolliM MHUKPOKIMMATOM CJEeIyeT OTHOCUTH Te, TJe 3HAUCHHS
KOMIUIEKCHOTO Toka3zaTens temrneparypsl WBGT npessimaror 26°C (79°F). i yMEHBIIEHUS pUCKA JUISL 30POBbsI MIPU
Ieperpese, B IIAaXTax CIEAyeT UCHOJIb30BaTh TEXHUYECKUE CPEICTBA KOJJIEKTHBHOW 3alllUThI, I3MEHEHHE OpraHU3alun
BBINIOJIHEHUS paOO0ThI, PalliOHAIbHBIE METOABI paboThI, HOAXOMILy10 crenonexay 1 CH3. beuio pekomMenn0BaHo:

- JIns ydaydmeHuss yCTOMYMBOCTH paOOTHUKOB K IEPErpeBy MPOBOAUTH HMX AKKIMMATH3aLMIO, W yIydllaTb HX
(U3NUECKYIO IOATOTOBKY.

- lenath miepephIBbI B paboTe Yepe3 MOIXOAAIIHe KOPOTKUE HHTEPBAIBI BPEMEHH.

- YcTaHOBUTH (PU3HNONIOTHYECKH IPUEMIIEMBIN PUTM paboThl (CHU3UTH TSXKECTh paboThI).

- [InanupoBath BEINOIHEHUE TSHKENON pabOThI TaK, YTOOBI OHO MPUXOAMIOCH HAa HanboJiee XOJIO0AHBIH EPHUOJ] BPDEMEHH U
B HanOosee X0JI0JHOM MecTe (HACKOIBKO BO3MOXKHO).

- [IpoBoauTh 3aMeHy paOOTHUKOB (C «ropsSUMX» paboUYMX MECT Ha «XOJOJHBIC», U HA00OPOT); 00ecrednTh PaOOTHHKOB
JIOCTYIIHBIMH MECTaMH OTABIXa C MPOXJIAAHBIM MHUKPOKIMMATOM, OXJaXAEHHON muTheBoi Bonoit 10-15°C (50-60°F), u
PEKOMEHIOBATh UM IUTH €€ 4acTO MIOHEMHOTY (CTakaH Kaxsie 15-20 MuHYT).

- Jlnst Tex, KTo He MOJDKEH MPUACPIKUBATHCS MaJIOCOIIEHOW JAUETH M3-3a YKa3aHWH Bpadel, peKOMEHI0BATh JT00aBISATh B
ey OoJIbIlie CONH, U MUTH c1abocoiEHyo Boay (1 Tabnerka conmu Ha 14 11 BOzbI).

VYupasnenne (MSHA) pa3paboTtaino aBa rpaduka akkIuMaTH3aUuu pabOTHUKOB — JUIS T€X, KTO paHee He padoTal
Ha IIaxTe, ¥ T€X, KTO y)Ke ObUI aKKJIIMMAaTH3UPOBaH paHee, HO He padoTtan 9 aHei u 6omee (oapsia), cM. Taduuiry 8-2.

Tabnuua 8-2. 'paduku akkIMMaTH3auMU Y IpaBiIeHus [0 oxpaHe Tpyaa Ha maxtax (MSHA).

Jensb ¢ Havana paboThl Jlons BpeMeHH, MPOBOIMMOTO B HATPEBAIOIIIEM MUKPOKIIUMATE
1 50%
2 60%
3 70%
4 80%
5 90%
6 100%
s pabomnukos, seprysuuxcs k pabome nocie nepepviea 9 onell u bonee:
1 50%
2 60%
3 90%
4 100%

Hcrounux: MSHA [1976, 2001].

PykoBomutenu u maxTépPsl NODKHBI 3HATH CHMITOMBI TEIJIOBBIX 3a00JIEBaHHH, yMETb OKa3bIBaThb IEPBYIO
MOMOIIIb, W 3HAaTh, KaK CIEAyeT 3allHIaThcs OT meperpeBa. Kpome Toro, HOBBIX paOOTHHKOB CIEAYeT MPEAyIpeauTh,
yToObl OHM HE TBITATHCh PabOTaTh TaK K€, KaK ATO JENAloT aKKIMMaTH3HPOBaHHBIE paboTHUKU. [Ipu mpoBeneHHH
MEIOCMOTpa TeX, KTO BIEpBble OyneT paboTaTh B YCIOBHSAX HAarpeBalOIIEro MUKPOKIMMATa, Bpad JOJKEH MPOBEPUTH
cepALe, KPOBEHOCHBIE COCYABI, TOYKH, ITEYEHb, JKEIE€3bl BHYTPEHHEN CEKPEIVH, OPTaHbl ABIXaHUs, U KOXKY. AIEKBATHOE
TUIAHUPOBAaHUE PYTHUKOB, BEHTWIALHNS, KOHIUIIMOHUPOBAHUE BO3yXa — MOTYT CHU3UTH BO3JICHCTBHE Ha PaOOTHHKOB;
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HaBECbl MOT'YT YMCHBIIUTH ITOINMaJaHUEC COJIHCYHBIX Hy‘leﬁ; a OKpaHbl YMCHbBIIAT IMOINMAaAaHUE H3JIYUCHHA OT HarpeThbIX
NpEAIMETOB. JJIsl TEPEeMEIeHUs TOpsSYel BOMbI HAa TMOBEPXHOCTh MOXKHO HCIONB30BaTh 3aKPBITHIC KAHABBI U
TpyOOMIpoBOABI ¢ Teruonsosiuei. [ToBbimieHre 3pPEKTUBHOCTH TPH MPOBEICHUU B3PBIBHBIX pabOT CHU3UT HArpeB
BO3IyXa.

8.6 MexJlyHapOJIHbIC U 3apYOEKHBIC CTAHIAPTHI U
PEKOMEHIAINM.

3a npenenamu CILIA MexayHapOAHBIMUA M HallMOHANBHBIMU OpTaHU3alMAMHU ObUIH pa3paboTaHbl TPeOOBaHHUS U
PEKOMEHIAIMM II0 OXpaHe TpyJAa, HalpaBiCHHbIE Ha MPEIOTBpPAILEHHE YPE3MEPHOIO IIeperpeBa pabOTHUKOB,
YTPOXKAIOLIET0 HMX JKU3HU U 3I0POBBIO. OTH JOKYMEHTHl ObUIM Ppa3iIM4YHbI — OT OQHMUUAIBHBIX MEXIYHapOIHBIX
CTaHAAPTOB ¥ HAIMOHAJIBHBIX TOCYAAPCTBEHHBIX CTAHAAPTOB (IOPHIMYECKH OOS3aTENbHBIX JUIS  BBIMOJHEHHUS
paboronaTensiMu), OO PEKOMEHIAIMH, MPOBEPEHHBIX METOJIOB BHINMOJHEHUS pabOoT W yKa3zaHWH, pa3paboTaHHBIX
00BCIMHEHUSIMU CIIEITUAIICTOB, WCCIICNIOBATEICH W OOIIECTBEHHO-aKTUBHBIX JIMI, PaOOTAIONIMX B OOJACTH OXPaHBI
Tpyna (IIpu BO3JEHCTBHM HAarpeBaloIero MHUKpOKINMaTta). B OGonmpmmHCTBE M3 3THX AOKyMEHTOB: (1) mCmonb3yioT
KOMIIJICKCHBIN MoKa3arensb temneparypsl WBGT 1151 oLleHKH COCTOSIHMSL OKpY>Kartoleil cpenipl, U (2) HEKOTOphIe METOMBI
JUIL OLIEHKM BHYTPEHHEro TeruiooOpa3oBaHMsa. 3areM B HHMX YyKaspiBatorcsi IIJIY kak 3HaueHHs TeMmmeparypsl
OKpykaroiel cpebl (Beipaxennsie yepe3 WBGT) i pasHol TSHKECTH BBITIOIHSAECMON (PU3UUYECKON paOOThI.

8.6.1 MexxayHapoaHas opraHusauma no craHaaptmsauum (1SO).

Ha 2012 r. B ISO cocrostno 164 crtpanbl, pa3pabaTeiBaBIIME CTAaHAAPTHl Ha OCHOBE JOCTHXKEHHUS COTJIAcHs
OONBIIMHCTBA y4YacTHUKOB. Paspaborka cranmaproB ISO mnpoBoauTcst ¢ y4acTHeM MpeAcCTaBUTENCHd pasHBIX
3aWHTEPECOBAHHBIX CTOPOH (TEXHUYECKHX KOMHTETOB OJKCIIEPTOB, OOBEIWHEHHWN IMOTpEOHTENel, MCCIeTOBATENbCKAX
OpraHu3alni, HETOCYNapCTBEHHBIX OpTaHU3aIlni, M TOCYIapCTBEHHBIX opranoB) [ISO 2012].

8.6.1.1 Crannapr ISO 7243.

B 1989 r. ISO mepecmotpena cBoit cranmapt (ISO 7243: Hot Environments—Estimation of Heat Stress on
Working Man, Based on the WBGT-Index (Wet Bulb Globe Temperature) [ISO 1989]). Cranmapt ISO 7243 MoxeT
UCIIOJIB30BAThCS U OLCHKM HarpeBalollero MUKPOKIMMAaTa ¢ MOMOIIbio mpoctoro misMepeHuss WBGT. Ero merko
WCTOJBh30BaTh Ha paboOyMX MecTaX, OMpeelNsis YCIOBHS TpyAa KOHKpeTHoro paborHuka [ISO 1989]. 3nauenwus
MoKa3aresiell BO3/ICHCTBHSI HArpeBArOIET0 MHUKPOKIMMATA, WCIIOJNBL30BAHHBIE B OTOM CTaHAApTe, pa3pabaThIBAINCH B
MIPEANOI0XKEHUH (MCTIONB30BABIIEMCS U BO MHOTHX JAPYTHX JOKYMEHTAX) YTO pabouue — HOpMaJIbHBIE 3/IOPOBBIE JIIOJIH; C
ypOBHEM (PH3MUECKOH ITOATOTOBKH, COOTBETCTBYIOIIEM BBIIONHSAEMON pPaboTe; WCIONB3YIONHNE OOBIYHYIO JIETHIOIO
onexnay (Termon3onupyromue ceorictBa 0,6 k110, 0e3 BeTpoHenpoHUIIaeMbIX ciI0€B). [IpruMenenune sToro cranmapra st
n3Mepenus nokazarens WBGT, nanpaBneno Ha poctwxkenue Tpéx nenei: (1) n3aMepeHue Temrmeparypsl Bo3nyxa, (2)
U3MEpEeHHE TEeMIIEpaTyphbl BO3yXa C MOMOIIBI0 TEPMOMETPA C YBIAKHEHHBIM UYBCTBUTENBHBIM 3JIEMEHTOM, KOTOPBIH
00TyBaeTCsT BO3AYXOM C TOH CKOpPOCTBIO, Kakas eCTh Ha padodeMm Mecre. (3) TeMmepaTrypbl, H3MEPEHHOH C MTOMOIIBIO
TEpMOMETpa C 3a4epPHEHHBIM YyBCTBUTEIHHBIM JJIEMEHTOM. 3TH U3MEPEHUs MO3BOJAIOT onpenenuts WBGT (BeraucinTts
WIM M3MEPUTH HANPSAMYI0 C MOMOILIBIO MOAXOMAMHKX NpuOopoB). Bce 3amepsl, KOHEYHO, DOMKHBI MPOBOJUTHCS HA
paboueM MecTe BO BpeMs pabOTEI.

8.6.1.2 Cranpapt ISO 7933:2004.

B cranmapre ISO 7933 (Ergonomics of the Thermal Environment: Analytical Determination and Interpretation
of Heat Stress Using Calculation of the Predicted Heat Strain) onvcaH cnoco® IS MpeacKa3aHusl MOTOBBIIEICHUS H
MPOTHO3UPOBAHUST TEMIIEPATyphl IICHTPA Tejia YeJIOBeKa Ha OCHOBE JNaHHBIX 00 ycioBusx Tpyna [ISO 2004b]. [pu
UCIIOJIb30BAHMU 3TOTO CTaHJapTa pelaroTcs TiaBHble 3amaun: (1) oLleHKa TEIUIOBOTO CcTpecca B YCIOBHAX, KOTOPHIE
MOTYT TIPHUBECTH K YPE3MEPHOMY YBEIMUYCHUIO TEMIIEPATyphl IIEHTpa Tela WIN K OOE3BOXKHMBAHHIO «CTaHIAPTHOTO»
paboTHMKa, W (2) ONpeneNeHHS TOTO, CKOJBKO BPEMEHH YEIOBEK CMOXKET IPOpadoTaTh B YCIOBHAX H3BECTHOTO
HarpeBarollero MUKPOKIMMaTa TaK, YTO 3TO HE MPUBEAET K YXYALICHHUIO 310POBbSL.

8.6.1.3 Cranaapt ISO 8996.
Crangapt [SO 8996 (Ergonomics of the Thermal Environment: Determination of Metabolic Heat) ObL1

nepecmotper B 2004 r. B HéM ommcaHbl CIOCOOBI ONpeIeeHNs BHYTPEHHETO TEeII000pa30BaHusl B IPOU3BOICTBEHHBIX
YCIIOBHUSAX, OLIEHKU CIIOCOOOB BBITIOJHEHUS pabOThI, U ONIPECIICHNS SHEPIETHYECKUX 3aTPpaT Ha BBHINIOJIHEHHE PadOThI WITH
¢usnyeckoii aktueHOCcTH [ISO 2004c].

8.6.1.4 Crangapt ISO 9886.

B cranmapte ISO 9886 (Ergonomics: Evaluation of Thermal Strain by Physiological Measurements) onucaHbl
CrocoObl U3MEPEHHUs TEIUIOBOTO cTpecca ¢ momoiisio 4 napametpoB [ISO 2004a]. B mokyMeHTe HalOTCs MPUHIIUIBL U
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IMPAKTHYCCKUE PEKOMCHAAINU IO U3MEPCHHUIO TEMIICPATYpPBhI LHEHTpPaA TEIa, TEMIICPATYPBI KOXH, 4aCTOThl CEPACYHBIX
COKpaH.ICHHfI, HU3MCPCHUS IMOTCPU BECa.

8.6.1.5 Cranaapt ISO 9920.

B crannmapre ISO 9920 (Ergonomics of the Thermal Environment: Estimation of Thermal Insulation and Water
Vapour Resistance of a Clothing Ensemble) onmucanbl METOJIbI OTIPECNICHHS TEIUTOU30JIMPYIOIIUX CBOMCTB ONCHKIBI U €
CMOCOOHOCTH MPEMSITCTBOBAThH HCHIAPEHHIO. J[JIs1 3TOTO UCTIONB3YIOTCS (M3BECTHBIC) 3HAUCHHUS [T PA3HBIX BHIIOB OJICKIIBI
u TKaue# [ISO 2007].

8.6.2 Kanapa.

Kananckuii nentp memuiunsl tpyna (Canadian Centre for Occupational Health and Safety) ucnonn3yer apa
Buja «rerioBeix» [1J1Y: TIJ1Y s 3amuThl 3M0poBhst pabounX MPOMBIIIICHHBIX npeanpustuid; u [IAY mns cosmanus
koMpopTabenpHBIX ycioBuil B oducax. B HekoTopbix perumonax Kanamer cramm mcmonb3oBath [1J1Y, pazpaborTannsie B
CHIA (ACGIH TLV); npyrre UCIONb3yIOT UX KaKk peKkoMeHayeMble 3HadeHus [1Y mis 3ammTel 310poBhs pabOTHHKOB.
3navenus [1Y s komdopra B oucax ycranosnensl B craunapre (CSA Standard CAN/CSA Z412-00 (R2005), Office
Ergonomics), ycTaHaBIUBaIoIIeM IpUeMIIEMbIe 3HAUEHUST TEMIIEPaTyphl U BIaxXHOCTH it oucos [ Canadian Centre for
Occupational Health and Safety 2011]. C y4é€rom T100aJbHOTO TOTEIUIGHHUS W BO3pPACTaHHUsS YacTOTHI CIIydYacB
IKCTPEMAJIbHO BBICOKOH TeMIepaTyphbl OKpYKalollel cpelibl, B JOMOIHEHHE K YIOMSHYTBIM CTaHIAapTaM, MUHUCTEPCTBO
3npaBooxpanenus (Health Canada) pa3pabotano martepuanbl 1 oOydeHHS M TOJATOTOBKH pa0O4YMX W HACENICHUS K
TIEPHUO/IaM IKCTPEMATEHO BBICOKOH TEMITepaTyphI.

8.6.3 AnoHus.

B Slmonnu, Acconmarius 1o npomeinuieHHon ruruene (Society for Occupational Health) pazpabotana 3HaueHHS
IIAY g HarpeBaroolero M OXJAXKIAAKOUIETO MUKPOKIMMATOB; W MUHUCTEPCTBO TpyHAa, 3ApPaBOOXPAHEHMS U
051arocoCTOSIHUS IPUHSJIO CTaHAAPT MO OXpaHe TpyAa (mo temmeparype) ans opucos [ Tanaka 2007]. B aTux nokymenTax
YUUTHIBACTCS aKKJIMMATU3ALMsI, OHU NIPUMEHUMBI K 3JJOPOBBIM MY’KUHHAM, KOTOPbIE HOCAT OOBIYHYIO pabouyro OIEXIY
(JIeTHIOI0) ¥ MBIOT aJEKBATHOE KOJIMYECTBO MOACOICHHON BOABI (KOoHIIeHTparus coiu okoio 0,1%). PaboTa BeimonHseTcs
HETIpepBIBHO B TEUEHHUE Yaca, WM ¢ epepsiBaMu 2 yaca (cM. Tadauiy 8-3).

Tabauna 8-3. TpeboBaHus OXpaHbl TPYa P paboTe B HArPeBarOIIeM MUKPOKJIUMATe B SITOHKH.

TsxeecThb [IpenenpHO TOTYCTUMBIN YPOBEHB, °C
BBINOJIHAEMOM padoThI Nsmepsiemsrit kak WBGT Usmepsiemsbiii kak CET!
RMR? (ouens nérkas, 151 Bt 130 xkan/wac) 32,5 31,6
RMR? (nérkas, 221 Bt 190 kxan/uac) 30,5 30,0
RMR? (cpennsis, 291 Bt 250 xkxan/uac) 29,0 28.8
RMR? (cpennsisi, 361 Bt 310 xxan/uac) 27,5 27,6
RMR? (tsoxénas, 430 Bt 370 xxan/vac) 26,5 27,0
1 - Corrected effective temperature - moxaszarenb TEMIEPaTypbl, YUUTHIBAIOILUI BIaXXHOCTh M CKOPOCTb JIBHXKEHHS

BO3IyXa.

2 - RMR (Relative Metabolic Rate) — oTHOCUTENIbHAS CKOPOCTh OOMEHA BEIIECTB = (PacXoJi SHEPTHH BO BpeMs pabOTHI -
pacxoj SHEPTHU BO BpeMs OTIbIXa) / (pacxoji SHEPTHU B COCTOSHUM IMOKOS, OTHOCSIIUICS K MEPUOJy BPEMEHH. KOTJa
BBITIONTHSIECTCS paboTa)

Hcrounuk: Japan Society for Occupational Health [2005] u Tanaka [2007].
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[naBa 9. [lokasaTenu, ncnonb3yemble ANdA OLEHKU
HarpeBawLlero MMKpoknumara.

3a nocnennue 75 ner ObUIO pa3pabOTaHO HECKOJBKO IMOKa3aTeNied NI OICHKH W/WIM TPEJCKa3aHUs CTEICHH
BO3/ICMCTBYSI HArpeBarOIEro MHUKpPOKIMMATA, W/WIA CTEIEHH TEIUIOBOTO cTpecca (Harpy3Kd Ha OpraHu3M), KOTopas
MOJKET BO3HHKHYTh TpPH paboTe B YCIOBUAX IeperpeBa. HekoTopble M3 3THX MOKa3aTellell HCIIONB3YIOT Pe3yibTar
M3MEpEeHHs OJHOr0 TIapaMeTpa OKpyXarollel cpensl (TeMieparypa, H3MepeHHas TEepMOMETPOM C BIIaXHBIM
YYBCTBUTEJIbHBIM D3JIEMEHTOM); JAPYTHME€ YUYUTHIBAIOT HECKOJIBKO MapaMeTpoB (TeMIepaTypy BO31yXa, H3MEpPEHHYIO
TEPMOMETPOM C CYyXHM UYBCTBHUTEJBHBIM 3JIEMEHTOM, C BJIAXKHBIM YyBCTBUTEIBHBIM 3JIEMEHTOM, CPEIHIOK TEMIIEPATYPY
TeriooOMeHa 3a CY€T M3IY4YEeHHs, W CKOPOCTh BO3Ayxa). lIpum HMCIOnb30BaHWMM BCEX JTHUX IIOKAa3aTellel, CTENeHb
BHYTPEHHETO TEeII000pa30BaHMsl WM BKJIIOYAETCS B MX 3HAUEHHE HANpsMYIO, MM YKa3bIBalOTCS pa3Hble MpelesbHO
JOITyCTUMBIE 3HAUEHHsI [TOKa3aTelis A7 Pa3HbIX YPOBHEH BHYTPEHHETO TEIII000pa30BaHusl.

g toro, yToOBI MOKa3aTeNh HArPEBAIOIIET0 MUKPOKIMMAaTa MOT HCIIONB30BAThCs IS OIEHKH YCIOBUH Tpyna
Ha paboYmX MecTax, OH JOJDKEH COOTBETCTBOBATH CJIEIYIOIINM MUHIUMAJIbHBIM TPEOOBAHUSIM:
- [IpyuMeHnMOCTb Ha MPAKTHUKE ¥ TOYHOCTD JOJKHBI TOATBEPKAATHCS ONBITOM PEalbHOTO IPUMEHEHNSI.
- Ilokazarens AOKEH yYWUTHIBATH BCE Ba)KHBIE (PAKTOPHI, BIMSIOIIME HA IMEperpeB paOoTHHKA (YCIOBUS OKpYXKarolien
Cpelibl, BHYTPEHHEE TEIJI000pa30BaHue, 01Ky, COCTOSIHUAE 3710POBbs/(PU3MOATOTOBKY H JIp.).
- Nzmepenus v BerauciieHus (7151 OTpeiesIeHHs TOKa3aTelis) JOKHBI ObITh TIPOCTBIMHU.
- M3mepurenbHble PUOOPH M CHOCOOBI M3MEpPEHUs JOKHBI aBaTh Pe3yJbTAaThl, TOYHO OTPAKAIOIINE BO3JICHCTBHUE
HarpeBaroiero MUKpOKINMaTa Ha pabOTHHKA — HO He MeIIaroIne padoTaTh.
- 3HayeHUs1 TOKazaTelsl JOJDKHBI MOIKPEIUIATHCS TaKOH (PU3MONOTMUECKOH /MM TICUXOJOTHMYECKOH peakuued (Ha
BO3/ICHCTBHE) CO CTOPOHBI OpraHnu3Ma, KOTopasi Obl 0OTpakasa BIMSIHAE BO3JCHCTBHSI HA PUCK YXyIIICHHUS 300POBBSI.
- DTOT moKa3aTeNb JOJKEH IMO3BOJIATh ycTaHaBauBaTh I1J[Y B mmpokoMm muamazoHe YCIOBH OKpYKafoOIIeH Cpembl U
CTETIeHN BHYTPEHHETO TeTI000pa30BaHMS.

Hwxe paccMOTpeHBI MIMPOKO MCIIONIB3yEeMble MIOKa3aTeNd BO3ACUCTBHS HarpeBarollero MUKPOKIMMaTa (IUTIOCH,
MHUHYCBI, IPUMEHUMOCTB). OHHM paccMaTpUBAIOTCS B clienyrouel mociueaoBarensHoct: (1) u3mepsieMble HanpsAMyIo, (2)
BBIYHCIIEMEIE, (3) sMmupudeckue, U (4) MOHUTOPUHT (PU3HOIOTHIECKOTO COCTOSTHHSI OpTaHU3Ma.

9.1 HenmocpencTBEHHO U3MEPAEMBIE MOKA3ATEIIN.

9.1.1 Temnepatypa, U3mepeHHasa TEPMOMETPOM C CyXUM YYBCTBUTE/IbHbIM 3/1IEMEHTOM.

Ora Temmeparypa Bo3ayxa (ta) MIMPOKO HCMONB3YeTCS s OIEHKH KOMQOpPTa JIIO/IEH B CHIASYEM TOJI0XKCHHU.
OJICTHIX B OOBIYHYIO OACKIY (MCIOIB3YEMYIO B TIOMEIICHUSX, 1,4 KJI0 — BKJIOUAsi OBEPXHOCTHBIN CJI0M BO3ayxa). Eciu
JIBUKCHUE BO3AyXa ci1aboe, OTHOCHTENbHAS BIaXXHOCTH OT 20 10 60%, u Temmeparypa (ta) ot 22 mo 25,5°C (71,6-77,9°F),
TO 3TH YCIIOBHS CUUTAIOTCS KOM(OPTAOEIbHBIMH OOJBITMHCTBOM JIIOJICH. €CIi BBIMTONHSeMas paboTa ycuiauBaercs (10
CpemHeH W TSOKENoi), To KoMpopTHAS TeMIeparypa cHmkaercs Ha mpuMmepHo 1,7°C (3°F) na xaxapie 29 BT (25 xxax,
100 Btu/vac) yBenwueHWsl TsbkecTH paboThl. M HAoO0OpOT, mpu pocTe TemIepaTypbl BO3IyXa W/WIM BHYTPSHHETO
TerI000pa3oBaHus (BBIIIE 3HAUYSHUA, COOTBETCTBYIOIINX KOM(POPTAOEIBHBIM YCIOBHUSIM), BO3PACTAET CTEIIEHB TEIJIOBOTO
cTpecca, M Harpy3Kka Ha OpraHH3M.

DTy TeMIeparypy BO3ayXa JIETKO U3MEpsTh, HO €€ HCIOIh30BaHUE MPH TEMIIEPaType BO3AyXa, MPEBHIIAIONICH
30Hy KoMmdopTa, HE OIpaBaaHO (KpOME CHUTYyallWid, KOTJa COTPYIHUK HCHOJb3yeT MOJHOCTHIO Ta30HENPOHHIIAEMYIO
M30JIUPYIOIY0 ofexay. Ho u B sToM ciydae TpeOyercs BBelEHHE IONPABOK, YYUTHIBAIONINX BIHMSHHE CHIBHOTO
COJIHEYHOTO WJIM JUTMHHOBOJIHOBOTO M3JTyueHus (eciu oo umeercs) [Goldman 1981].

9.1.2 Temnepartypa, uasmepeHHasi TEpMOMETPOM C Bl1aXXHbIM YYBCTBUTENbHbLIM

ANEeMEHTOM. (Wet Bulb Temperature).

Ecnu otcyTcTBYeT 3HaUMTENbHAS TEIJIONEpefada 3a CUET U3TydeH s, KOT/la IBIKEHUE BO3/ayXa ci1abo BIUsSET Ha
TermooOMeH, M KOTJa TeMIlepaTypa BO3lyxa, MU3MepsieMas TePMOMETPaMHU C CYXHM M BIXHBIM YyBCTBUTEIHHBIMH
3JIEMEHTaMH KOPPEIHUPYIOT APYT ¢ ApyroM (Tpu OOJBIION BIaXKHOCTHU), ICUXPOMETpHUUECKas TeMiiepaTypa (tpwb) Moxer
ObITh NOAXOMIIIMM IIOKA3aTeJIeM [UIl OLEHKM BO3ICHCTBUS HArpeBaloLIer0 MHKPOKIMMATa W IpelcKa3aHus
(cozmaBaeMOd WM) CTENECHU TEIUIOBOro crpecca. [Ipu HOCke OOBIUHOWM OJCKIBI U HEOOJBIIOW CKOPOCTH BO3JyXa,
NcUXpoMeTpuyeckass Temmeparypa okono 30°C  (86°F) sBusercs BEpXHHUM IIPENEIOM, BBIIIE  KOTOPOIO
paboTOCTIOCOOHOCTH CHIDKAETCS (TIPH BBITOTHCHHUH CHASYEH pabOThI). A NP BEITIOJHEHUN (HU3UIECKONW padOTHI cpemHei
TshKecTH 3TOT npezen paseH 28°C (82,4°F). Ilpu mpeBhIIEHNH 3THX 3HAYEHUH CHIDKAETCS pPabOTOCTIOCOOHOCTh U PacTET
94acTOTa HECUACTHBIX CIy4aeB U aBapuil. B 10)kHOAQpUKAaHCKUX M B HEMEIKHX IIaXTaX 3Ty TEMIIEPaTypy UCTIONb3YIOT A
NpeACKa3aHus pHCKa TEIJIOBOro ynapa (Koraa BIaXKHOCTh U TeMIIepaTypa Bo3ayxa Beicokue) [ Stewart 1979].

OTy TeMmmepaTypy JIerKO H3MEpPATh B IMPOW3BOACTBEHHBIX YCIOBHSX C ITOMOIIBIO, HAapUMEpP. TEPMOMETpa C
MPOKAYMBAIOIIMM BO3AyX HAacocoM, M e€ CclleAyeT HCIIOJIb30BaTh BO BCEX ClydasX, KOTJa TeMIleparypa BO3AyXa U
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BJIQXKHOCTB BBICOKHC (TOI‘)Ia — Ipu OTCYTCTBUM CHWIIBHOI'O H3JIYUYCHHUA, W CHJIBHOTO JBWXCHHA BO3aAyXa -
MCUXPOMCTPUUICCKAas TCMIICpaTypa OnmM3Ka K TEMIICPATYypC KO)KI/I).

0.2 BeraucageMpble TOKa3aTeau TEIJIOBOI0 BO3AEUCTBUS

(Rational Indices).

9.2.1 flencTBylowwan (3KBUBaneHTHas) Temneparypa (Operative Temperature).

Ot10 Takas Temmeparypa (to), KoTopas paBHa TeMIepaTrype, H3MepsAeMOH TEPMOMETPOM C CYXHM
4yBCTBUTENIBHBIM JIEMEHTOM, HAXOISAIIMMCS B 3a4€PHEHHOM YKPBITHH - TaK, YTO TEINIOOOMEH C OKpY’Kalollei cpeoii 3a
CuéT M3Ty4eHUs U KOHBEKIIMH OyJIeT paBeH TeIIo0OMeHy Ha paboueM MecTe. 3Ha4eHHe t0 MOXKHO IOJIYYHUTh C HIOMOLIBIO
ypaBHEHHS TeruiooOMeHa. B mocnenneMm, koadduipeHT Temonepenayn 3a c4ET KOHBEKIMU U M3Iy4YEeHHs OINHCAaH Kak
B3BELICHHAs CyMMa KO3 (GUIIMEHTOB TEIUIONepeiaun 3a C4ET KOHBEKIUH U U3IIy4eHHs. ETo MOYKHO MPsIMO HCIIONB30BaTh
JUIsL OTIPE/ICNICHNs TEIUIOOOMEHA 3a CUéT KOHBEKIMM M W3IydeHus. Temmeparypa to yYHTBIBAeT TEIUIOM3OJIMPYIOIINE
cBOiCTBa onexabl. Temieparypa KOXXH MOXKeET OBbITh U3MEPEHA MM B35Ta Ha OCHOBE KaKMX-TO JaHHBIX. OnpezneneHue to
BBI3BIBACT HEKOTOpbIC 3arpyiaHeHus. [ TermiooOMeHa 3a CY€T KOHBEKIMM HEOOXOIMM YUYET CKOPOCTH IBHXKCHUS
BO3/lyXa. OTOT TMoKa3aTedb (t0) He YYHTHIBaeT JBa BaKHBIX (akTopa — BIKHOCTh BO3AyX M BHYTpEHHEe
TerI000pa3oBaHue. DT HEJOCTATKH MEMIAIOT IUPOKOMY NPUMEHEHHIO YKA3aHHOTO IMapaMeTpa s OLEHKU yCIOBHA
Tpy/Ja Ha paboYnX MecTax.

9.2.2 NokasaTtenb Temnepatypbl HSI (Belding-Hatch Heat Stress Index).

[loxazaTens BO3AEHCTBHSA HArpeBaIOIETO MUKPOKINMara Ha opranm3M (Belding and Hatch Heat Stress Index,
HSI) [Belding and Hatch 1955] momy4yun mupokoe pacnpoCTpaHEHUE MpPU MPOBEACHUHM HM3MEpEHH B 1a00paTOPHBIX
yCIoBUsAX M Ha paboumx MecTax. OOHHM M3 €ro TIJIaBHBIX MOJOXKUTEIBHBIX CBOMCTB SBISIETCS TO, YTO HPUBOISATCA
TaONIMYHbIE JaHHbIE O (HU3UOJOTHYECKHX W TCHUXOJIOTHYECKHX IIOCIEACTBHAX BO3JEHCTBHAA HArpeBarOIIETO
MUKpokiuMaTa (mpu m3BecTHOM 3HaueHnn HSI) B Tedenme 8-mum wacomoit cmenwl. [lo cyrm, HSI momywaercs w3
YpaBHEHHUS! TEINIOOOMEHA, YYMTHIBAIOIIETO YCIOBUSl OKpY)Kalolleld cpeasl W BHYTpEHHEE TeruiooOpa3oBaHHE. DTOT
nokasareiib (paBeH) OTHOIEHMIO (%): KOJMUYECTBa TEIJla, KOTOPOE JOJDKEH OTAATh B OKPY’KAIOIIYIO Cpely OpraHusM (3a
cu€T WchapeHus IoTa) JUIS MOJUIepKaHus MOCTOSHHON Temneparyphl (Ereq) — kK MakcHManbHOMY KOJHYECTBY IOTa,
KOTOPOE MOKET HCHAPUTHCS ¢ YUETOM H30JIMPYIOIIUX CBOMCTB OIEKIbI, H C YYETOM CIIOCOOHOCTH OKpPYKAIOIIEH Cpeibl
npuHUMAaTh Hapel BoAs! (Emax). [Ipu paspaboTke 3TOro mokaszaTens Mpeanoiaraim, YTO «CPEeAHA 3I0POBEI paOOTHUK
MOJKET TepATh 10 1 11 moTa B 4ac 0e3 KaKuX-TO HETAaTHBHBIX MMOCIEACTBHN IS 310poBhsi. OIHAKO TaKOe TPEIIIOI0KEHHE
HE MOJATBEP)KICHO pe3ysibTaTaMM MEAUIIMHCKUX HcchenoBanuil. Ilocnennue mokaspiBaroT, 4To MOTEPs MoTa 8 JIMTPOB 3a
CMEHY — CITUILIKOM BEJIMKa; €CJIM OHA TPEBBIMIACT 5 JI, y pabOYHX MOXKET MPOU30UTH 00E3BOKHBAHUE — OISl IOTEPSHHOM
BJIaTd MOXET HOCTHTHYTH 1,5% OT Macchl Tena, 4TO YBEJIWYHUT PUCK TEIUIOBBIX 3a0oneBaHuil. Paspaborana muarpamma
s onpenenerrs HSI. Ona pa3pabareiBanach B IMPEANON0KEHAN, 4TO Temmeparypa Koxu 35°C (95°F), u 9To pabOTHHUK
olleT B OOBIYHYIO pyOamKy C OJMHHBIM pykaBoM U Oproku. [Ipenamonmaraercs, uyTo paOOTHUK 3IOpOBBIH, H
AKKJIMMAaTH3UPOBAaHHBIH (K CpelHEMY 32 CMEHY BO3JCHCTBUIO HATPEBAIOLIETO MUKPOKIINMATA).

[Tokazarens HSI He mpuMeHNM K CITydalr0 OY€Hb CHILHOTO TEIUIOBOTO BO3nmekcTBHs. Taxke, OH HEOCTATOYHO
XOpOIIIO Pa3IUYacT TEIUIOBOE BO3IEHCTBHE TpHU OOJIBIION M MaJCHBKON BIaXXHOCTH Bo3ayxa. CTpecc, BBI3BIBACMBIN
BHEIIHUMHU YCJIOBHUSIMH, W BBI3BIBAEMBIH BHYTPEHHHM TEIUIOOOpa30BaHHMEM — HE pas3iuyaercs. Tak Kak OTHOIICHHE
Ereq/Emax Oe3pa3MepHO, TO U aOCONOTHBIC 3HAYEHHsSI 00OWX KOMIIOHEHT He ompeneieHbl. Hampumep, mpu 3HaYeHUIX
obomnx komnyectB Teruia paBHbIX 300, uam 500, wnu 1000 — Bo Bcex ciydasx 3HadeHue HSI Oynmer 100%. Ho mpu
OONBIIMX BO3ACHCTBUSAX TEIUIOBOW cTpecc Oyaer cuibHee. [lo3TOMy HCHONB30BaHME OJHOTO JIMINb OTHOIICHHS
TpeOyeMoll CTeTeH! HCTIapUTENHHOTO OXJKICHHS K MaKCHMAallbHO BO3MOXKHOMY, KOTOpPO€ MOXET OBITh TIOCTUTHYTO
KOHKPETHBIM PaOOTHHUKOM, HE YYHTHIBaeT ()aKTUYECKHHA DPOCT TEIUIOBOTO CTpecca IMPH HWCIOJIH30BAHUH OPTaHU3MOM
MEXaHU3MOB TEPMOPETYIISIIH B OOJBbILIEH CTEICHH.

Jns mpoBeneHus W3MepeHHil HeoOxoanMa HMHQOpMAIHA O CKOPOCTH BO3AyXa, YTO Aa€T, B JIydlleM cCiydae,
MpUOMMKEHHYIO OLIEHKY Ha paboueM MecTe, M N3MEpeHHe TeMIiepaTyp (Bo3ayxa ta; Bo3ayxa — u3MepsieMasi TEpMOMETPOM
C BIAXHBIM YyBCTBUTEIBHBIM J3JIEMEHTOM twb; M Temreparypa TeIuionepeadd 3a c4€T wm3imydeHus tr). Taxke
HEOOXOOMMO M3MEpHUTh WM TpeJCKa3aTb BHYTpeHHee TemiooOpazoBaHue. Takum oOpa3om, TpeOyeTcs MpoBeneHHE
TPYAOEMKHX, OTHUMAIOLIMX MHOTO BPEMEHH. A 3TO MPEMATCTBYET MUPOKOMY Hcnonb3oBanuio HSI Ha npousBoacTse.

HUccnenosarenn McKarns and Brief Ha ocHOBe (CBOMX) HaOJrOICHUIA 328 OJETHIMHU HCIIBITATEISIMH IIEPECMOTPENN
KO3 PUIMEHTHI TeIUIonepeaayn, ucrnonb3dyeMbie s onpenenenus HSI [McKarns and Brief 1966]. Ilpu yuére ux
yTouHeHui, Ha auarpamme HSI 3aTpoHyTH aHanm3 GakToOpoOB, BRI3BIBAIONINX TEILIOBOW cTpecc. BHECEHHBIE M3MEHEHUS
Tak)Ke TIO3BOJISIOT ONPEACTUTh Oe30macHoe BpeMs paOoThI, ININTENEHOCTD MEPEPHIBOB (ISl Pa3HBIX COYETaHNH BHEITHUX
YCIOBUH W BHYTPEHHETO Temioo0pazoBanus). Ho TOYHOCTh BBIYMCICHHBIX 3HAYCHUH OTPAHUYMBACTCS TEMH
Henoctatkamu HSI, xoropwle ObulM omumcanbl Bbimie. Pa3zpaboTaHbl TpOrpaMMbl U OHJIAWH-KaJIbKYJSTOPHI  JUIS
onpexaenenus: HSI.
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9.2.3 CteneHb YBNaxXHEHHOCTU KOXMU (Skin Wettedness, %SWA).

Heckonbko moka3zareneil BO3JCHCTBHS HATPEBAIOIIETO MUKPOKIIMMATA pa3padaThIBAINCh HA OCHOBE HJIEH O TOM,
YTO — IOMUMO BBIJIJIEHHS [IOTa B KOJIMYECTBE, TpeOyeMoM sl MO AepKaHus TIOCTOSIHHOM TeMnepaTypsl Tena (Ereq) u
MakcHMalbHOro ucnapenus nora (Emax), Ha TemnoBoii crpecc BiauseT 3QPeKTUBHOCTL Ucapenus nora. [lpu menbmien
3¢ dexTUBHOCTH, IS TOAAEP)KaHUS TIOCTOSHHOW TemrepaTrypsl TpeOyercs yBlakHeHHe Oombined monmu Koxu. (s
omucanus) 3Toro nokaszarens (%) ucnoss3opan napamerp SWA = Ereq/Emax.

Unest yu€ra nonu yBIaXHEHHOCTH KOXXKM Jaja OoTHoImeHWto Ereq/Emax HOBBIA CMBICI: WHAWKATOP TEIJIOBOTO
cTpecca B YCIOBHSX, KOTJIa BIAXHOCTh OOJbINas, & CKOPOCTh BO3/yXa MalieHbKas (TO €CTh — WUCIApPEHUE 3aTPYTHEHO)
[Goldman 1973, 1978; Gonzalez et al. 1978; Candas et al. 1979; Kamon and Avellini 1979; ISO 1982b]. Iloka3aTens
yBJ'Ia)KHéHHOCTI/I KOXHW YUYUTBIBACT OTJIMYHWS, BOSHUKAIONIUC M3-3a TCMIICPATYPblI BO3AYyXd, €0 BJIIAJKHOCTU W CKOPOCTHU
JIBYDKCHHMS, TEIJIONepeiavun 3a CUET U3TYyUCHUs, CBOUCTB OACkbl. U Bce 3TH (aKTOphl TODKHBI OBITh H3MEHEHBI (WIH
OIIEHEHBI) — JUIS KaXKI0TO pad0Yero MecTa, I/ie UCIOIb3yeTCs ToKa3aTelb (YBIAKHEHHOCTH U TETIOBOTO cTpecca). Takue
3aMepbl TPeOYIOT BBIIIOIHEHHS KaYeCTBEHHBIX U TPYAOEMKHX mpoueayp. Kpome Toro, ckopocts BeTpa Ha pabodeM mecTe
TPYAHO TOYHO H3MEPUTh — 3TO, B JIydIIeM Ciydae, MPHOMMKEHHOE 3HAaueHHWe. YKa3aHHbIE IOKa3aTeNu SIBISIFOTCS
VJIOBIICTBOPUTENILHON OCHOBOM JUIS OIEHKH CTENEHH TEIUIOBOTO BO3JCUCTBHS JJISI TOTO, YTOOBI ONPEIEITUTh, KaKHe
cpeacraa KOJJIEKTUBHOM 3alIUTbl U OPraHU3aAlMOHHBIC MCPONPHUATHUA HOJKHBI UCIIOJIB30BATHCA JIA 3allUThI 3J0POBLA
pabOTHUKOB. A It TOrO, 4TOOBI PETyJsipHO (IOBCEIHEBHO) OLEHMBATH YCIOBHS TPyJa OHM HE MOIXOMAAT, TaK Kak
CJIMIITIKOM CJIOXHBIE, TPEOYIOT MHOTO H3MEPUTEIHLHOTO 000pyI0BaHMs, U OOJBIINX 3aTPAaT BPEMEHHU.

9.3 DOMIUPUYECKUE TOKA3ATEIN
(Empirical Indices).

Hexoropsie u3 paHee pa3paboTaHHBIX W Hawbojee MHPOKO PAaCHpOCTPAHEHHBIX IMOKa3aTened BO3ICHCTBUS
HarpeBaroliero MUKPOKJINMaTa OCHOBAaHBI HA OOBEKTHBHBIX U CYOBEKTHBHBIX OIEHKAX, IMOJNYYCHHBIX Y UCIHBITATENCH U
TPYIN  JIFOJCH, [OJBEPraBIIMXCS pPa3HBIM COYETAHUSM BO3JICHCTBHN BHEIIHMX YCIOBHH ¥  BHYTPEHHETO
Term1o00pa3oBaHHUsL.

9.3.1 9dhhekTnBHaa temneparypa (ET, CET, ET* u P4SR).

ITokazarens «ahdexTuBHas Temmepatypa» (effective temperature ET) Obl1 caMbiM HEPBBIM, M 10 HEAABHETO
BPEMEHHU - CaAMbIM pactpocTpaHEHHbIM. OH YYUTHIBAET TEMIIEPATypPy BO3IyXa, H3MEPAEMYI0 TEPMOMETPOM C BIIAXKHBIM
YyBCTBHTEJILHBIM JJIEMEHTOM, M CKOPOCTh BO3Iyxa. bojiee TO3IHSA ero Bepcusi, «OTKOppPEeKTHpoBaHHAs 3((deKTHBHAS
temmneparypa» (CET) BmecTo u3mMepeHus TemiiepaTypbl Bo3ayxa (ta) HCHONb3YyeTCs H3MEPEHHE C MOMOILBI0 TEPMOMETPa
C 3a4epHEHHBIM YYBCTBHUTEIBHBIM 3JEMEHTOM (tg), UTO IMO3BOJIAET y4YeCTh MOCTYIJICHHE Terja 3a CUYET H3Iy4dEHUS.
3navenuss nokazarened ET (u CET) Obutn mosydeHBI ¢ TOMOILIBIO CYOBEKTHBHBIX BBIPRKECHHH SKBHUBAJIICHTHOTO
TEIJIOBOTO BO3JCHCTBHUS MO OTHOIIEHHIO K 0Oa3zoBomy (B kamepe co 100% BIaKHOCTBIO M MAaJICHBKOH CKOPOCTBIO
BO3/yXa), U B KaMepe ¢ OobIIeil TeMIeparypoil 1 CKOpOCThIO BO3yXa, HO C MEHBIIEH BIAXHOCThIO. HemaBHO Oblia
paspaborana HoBas Bepcus ET (ET*). Ona otmuyaercst TeM, 4To Kak 0a3oBas UCHOJB3YeTCS KaMmepa He C BIAKHOCTBIO
100% (xax anst ET u CET), a ¢ Bnaxnocteio 50%. K nokazatenio ET* npumeHuMbl Bce Te orpaHHYEHHUs, KOTOpPbIE ObLTH
yKa3aHbl Bble. Ho 3TOT mokaszaTens MoJie3eH M BBIYMCICHUS TpeOOBaHMH K BEHTWIALMH WM CHCTEMaM
KOHIWIIMOHUPOBAHMUS B 3JaHNUAX, 00ECIIEUNBAIOIINX TPHEMIIEMBIE YCIOBHSI.

IMokazarenmn ET u CET wucrons30Bany B HCCICAOBAHUSAX, B KOTOPBIX HM3YyYald WU3MEHEHUS B (PU3MYECKO,
NICUXOMOTOPHOH M YMCTBEHHOW paboTocmocoOHOcTH (B ycioBusix neperpesa). B nenom, npu npesbimiennd (ET wmm
CET) ~30°C (86°F), paboTOCIOCOOHOCTh HadMHAaNa CHIKaThcs. CorllacHO pekoMeHmanusM BcemupHOW opraHu3anuin
3IPaBOOXPAHCHMUSI, CIEAYET CUUTATh HemomycTuM mpeBbimienne 3HadeHuit ET win CET mnsa He akkiMmMaTu3upOBaHHBIX
pabOTHHUKOB, BBITIOJHSIONIMX: cUASUyI0 padoTy - 30°C (86°F); paboty cpemHedt TspkectH - 28°C (82,4°F); U TAKETYIO
paboty - 25,5°C (79,7°F). A ecnu paOOTHUKY TOJHOCTHIO aKKIMMATH3UPOBAHBI, TO 3TH 3HAYCHHUS MOXKHO YBEIHYUTH Ha
~2°C (3,5°F). Undopmariusi, Ha 0OCHOBE KOTOpO# OblTH pazpaboTaHbl HauanbHBIE 3HaueHUs ET, Oputa momydena 3a cuér
W3yUYCHHS JIIO/ICH B CUASYEM IOJIOKCHUH, TTOIBEPTaBIINXCSl BO3ICHCTBHIO Pa3HBIX 3HAYeHUH (coueTaHuii): ta, tpwb u Va
TaK, YTO COCTOSIHUE YYaCTHHKOB OTJIMYAJIOCh OT KOM(OPTHOTO HE CHIBHO. Peakumsi y4acTHHKOB HCCIENOBAaHUS -
cyObeKkTUBHAs OLleHKa KoM(opTa WM CTENEHH IeperpeBa - MOIJIa COOTBETCTBOBAThH, & MOIJIA U HE COOTBETCTBOBATH
(akTHdecKkoi (HHU3NOIOTHYECKON WM TICHXOJIOTHYECKOi Harpy3ke. Kpome Toro, BOSHHKIINE ONTYIIECHHS OBUIH peakIrei
Ha MPOMCXOSIINE N3MEHEHH. DKCTPAIOJISLHS 3TUX PE3yJIbTaTOB HA CIy4au pa3HOro BHYTPEHHETO TEMI000pa3oBaHMUs
Obula OCHOBaHa Ha OIbITE, HAKOIUICHHOM IIPU M3YYEHHUH Jroae Ha padounx mecrax. K Hemoctarkam mokasareneid ET u
CET KpUTHKH OTHOCHJIM TO, YTO OHU 3aBBIIIANH BIMSHUE OOIBIION BIAXKHOCTH, ¥ 3aHIKAJIN BIMSIHUE JABIKEHHS BO3TyXa
- 3a CYET Yero 3aBbIIIATH CTENeHb TEIUIOBOTO CTpecca.

B ycnoBusax 0G0NbIIOH BIaXHOCTU U BBICOKOM TeMIEpaTyphl BO3IyXa, B ITyOOKUX HXKHO-a(pPUKAHCKHUX IIaXTaX,
OTMEUYEHO CHHXEHHUE paboTOCIIOCOOHOCTH IIPY BBIOTHEHUH TSDKENOH (prsndeckoil paboTh - HaunHas ¢ Temneparypsl ET
27,7°C (81,9°F) (npm BuaxsHoctn 100% W MHHUMAJIBHOM NOJABMKHOCTH BO3AyXa). OTa BEJIWYMHA IPUMEPHO
COOTBETCTBYET MOPOTOBOMY 3HAUYECHHIO TEMIIEPATyphL, IOCIE MPEBHILICHHS KOTOPOTO NPH BBITOIHEHUH TKENON pabOoThI
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HAaYMHAIOTCS CIydad TEIUIOBOTO yAapa co cMepreinbHbIM ucxonoMm [ Wyndham 1974; Strydom 1975]. Ot pe3yabTaTsl
MOKa3bIBAlOT MoJIe3HOCTh ucnoib3oBaHud ET mmm CET B ycnoBHsAX, KOrja BJIaXXHOCTh BBICOKas, a TEMJoNepenada
W3JTy4eHHEM HHU3Kasl.

U3-3a nenocratkos, npucymux ET, Obut pa3spabotan Apyroi mapaMeTp sl ONCHKH BO3JCUCTBHS HATPEBAIOLIECTO
MHUKPOKJIUMaTa: «4YeThIpéxuacoBasi CKOpOCTh BbuieneHus mota» (P4SR). dus paspabotku P4SR  wucmonb3oBaiu
KIMMaTHYeckre Kamepsl rocrutais (National Hospital for Nervous Diseases) B JloHmoHe, a Takxke Obl1a IpOBEICHA
opunmanpHast oneHka B CuHramype B TedeHHe Heckoibkux JieT [MacPherson 1960; Parsons 2003]. P4SR - sro
NPUONMM3UTENBHOE KOJIUYECTBO T10Ta, KOTOPOE BBLICHACT (MPEAMONIOKUTEIBHO) 3AO0POBBIA  MOJIOJON YENOBEK,
AKKJIMMATU3UPOBAHHBIN K KOHKPETHBIM YCJIOBMAM, B TeueHHE 4 uyacoB. JTO 3HAUEHHE HCIOJb3yeTCd Kak IMOKa3aTelb
MIOTOBBIICJICHUS - HO HE KaK IPEICcKa3aresib KOHKPETHOTO KOJIMYECTBA IOTA, BBIAENAEMOrO Ipymnmnoi monaei. Taxum
00pa3oMm, 3TO IOKa3aTeNb ABIAETCS IMIUPUIECKUM II0KA3aTeNIeM, KOTOPBIH MOXKET OBITh IOJyUYeH TaK:

(1) U3mepsitores twb, tg u ta.

(2) Ecim tg # ta, To TemmepaTypa, HU3MEpeHHas TEPMOMETPOM C BJIAKHBIM YYBCTBUTEIBHBIM 3JEMEHTOM twb
yBenmuuBaetcs Ha 0,4 x (tg — ta) °C.

(3) Ecnu BHyTpeHHee TemnoobpazoBanne M Gosbie 63 BT/M2, To TemmepaTypa Bo3lyxa, U3MepsieMas TEPMOMETPOM ¢
BIIQKHBIM 4yBCTBUTEIIBHBIM JIEMEHTOM, YBEIMUMBAETCS HA BEIMUMHY, OIIPEEIIAEMYIO 110 CIEHUAIIEHON HOMOTpaMMe.

(4) Ecu paOoTHUK OzeT, yBenW4bTe TeMIIEpaTypa BO3dyXa, U3MepseMas TEpPMOMETPOM C BIIAKHBIM UyBCTBHUTEIbHBIM
aneMeHToM, Ha 1,5 x Iclo (°C).

C mMOMOIIBIO  BBHIICOMUCAHHBIX OMIUPUYECKUX HM3MEPEHHUH MOXKHO OMNpEAeNUTh 0a30oBoe 3HAUCHHE
noToBeIieneHus 3a 4 vaca (B4SR) ¢ momompro HOMorpammel. Homorpamma npuBoautcst Ha ¢ur. 10.4 B ucTodHmKe
Parsons [2003].

Tak kak ObUIO yCTaHOBJICHO, YTO TOTOBBIJACIICHHE, BHIXOSIIEE 32 TPAHUIBI «O€30MacHOi» 30HbBI, HE SIBISETCS
aJIeKBaTHBIM TIOKa3zaTelleM TeIuIoBoro crTpecca, To PASR wucnonp3oBanmu pa3paOoTKM TONPABOK M3-3a IIOXO
IPEACKa3aHHOTO YPOBHS TEIJIOBOIO cTpecca. XOTs 3TOT MOKAa3aTelb MOJIE3€H B ONPEAETIEHHBIX YCIOBHUSX, HA JPYTUX
pabouux MecTax ero NMpUMEHEHHE OTPaHWYEHO (TaK KaK OH 3aBBINIACT BIMSHHUE ONCKIBI HA TETUIOBOH cTpecc). bombiie
BCETO ATOT MOKa3aTeNb MOJIEe3eH KaK MoKa3aTelb neperpesa (HaKoIuIeHHs Teria) opranu3Mom [ Parsons 2003].

9.3.2 KomnnekcHbIN nokasaTtenb Temnepatypbl WBGT.
(Wet Bulb Globe Temperature).

Kommiekcuelid nokasatens Temnepatypsl WBGT Obun paspaboran B 1957 1. kak mokasarenb AJsl OLEHKU
BO3/ICHCTBHSI HATrpPEBAIONIET0 MUKPOKIMMATa, YTOOBI MPEJOTBPAaIIaTh pa3BUTHE 3a00JCBaHUN M HECHUACTHBIX CIIy4acB B
jarepsx JUid BOEHHOW MOAroTOBKHM. K €ro J0CTOMHCTBAM OTHOCAT CPaBHUTEIBHYIO HECIO0XHOCTh IPOBEIEHUS
W3MEPEeHHH; MPOCTOTY, MPOYHOCTh U HU3KYIO CTOMMOCTh M3MEPHUTEIHHOT'O0 MHCTPYMEHTA; a BBIUMCIICHHUS TOKA3aTens -
HecnoxxHble. Pesynprarer m3mepennit 1 WBGT MoxHO HempepbIBHO cOOMpaTh W 3alHCHIBaTh C TIOMOIIBIO (HAIIPUMeEp)
Squirrel data logging system (Grant Instruments, Ltd., Cambridgeshire, UK) [Astrand et al. 2003]. Jlns pab6ouux MecT B
MOMEIEHHUAX TpeOyeTcs CAeaTh JUILb 1Ba 3aMepa TeMIIepaTyphl:

- EcrecTBeHHas Temrieparypa BIKHOTO IIapHKa TEPMOMETpPA, U3MEpPEHHAS
TEPMOMETPOM C BIIQXHBIM YYBCTBUTEIBHBIM JJIEMEHTOM, KOTOPBIi
HaXOAWUTCS B YCIOBHSX, KOTOPBIE COOTBETCTBYIOT XapaKTEPHOH CKOPOCTH
JBIDKEHHS Bo3ayxa (0e3 MpuHyIUTEIbHOro 00ayBa tnwb).

- Temneparypa, u3MepeHHass TEPMOMETPOM, CYXOH YyBCTBUTEIbHBIN
3JIEMEHT KOTOpPOTO HAaXOAWUTCS BHYTPH, B LIEHTPE TOHKOCTEHHOTO IIOJIOTO
3aUepPHEHHOT0 MEHOTO Iapa tg.

Jns pabouux MecT BHE IMOMEIIEHUH, TIPH BO3AEWCTBUU COJTHEYHOTO
W3ITy4eHUs, TAKKe He0OOX0ANMO U3MEPHUTh TEMIIEpaTypy Bo3ayxa ta.
3uauenuss WBGT it pabounx MecT B IOMEIICHUAX MOKHO BBIYHCIIUTH IO (hopmyIie:

WBGT = 0,7 x tnwb + 0,3 x tg;
3navenns WBGT mist pabounx MecT BHE TTOMENICHUH MOKHO BEIYHCIUTE TI0 (popmyrie:
WBGT =0,7 x tnwb + 0,2 x tg + 0,1 x ta.

Kommekcueiii mokazatens WBGT yuuTeiBaeT BIMsAHUE BIaKHOCTH M IBIDKEHHMS Bo3ayxa (tnwb), Temmneparypy
BO3yXa W HM3NydeHHe (ta) - Tak KaKk COJTHEYHOE HM3IIy9YeHHE MOXKET BIHMATH Ha paboTaromyX BHE MOMEIIEHUH. A mpu
OTCYTCTBHH COJIHEYHOTO M3Iy4YeHUs, (tg) yYUTHIBAET BIMSHHE BH)KCHHS BO3JyXa M €ro Temmeparypy. Mmerommecs B
npoaaxe npubopsl At m3mepenuss WBGT onpezgenstor ta, thwb u tg mo oTaenbHOCTH, Wiy mocie Beranciaeans WBGT
Cpa3y BBIIAIOT HTOTOBBIA pe3ynbTaT. M3mepuTenb MOXKeT BKIIOYATh B ce0s W TMPHUHTEP, KOTOPBIM C 3aJaHHOMN
MepUOMYHOCTBIO OYyeT pacreyaTsiBaTh Ha JieHTe 3HaueHnss WBGT, ta, tnwb, Va u tg.

B pesynbrare mpuMeHeHUsI KoMIuleKcHoro mokazareidss WBGT mis pa3paboTku paclucaHusi TPEHHPOBOK
HOBOOPAHIIEB B JISTHUN TIEPHOJI, IPUBEIIO K PE3KOMY COKPAIECHHUIO YHMCIIA CITyYaeB Pa3BUTHS «TEILIOBBIX» 3a00JIEBaHUMA
[Minard 1961]. Ilomy4deHHBIH TOJOXKUTENBHBIA pe3yIbTaT CTUMYyJHpoBan nmpuMeHeHne WBGT B mpoMblieHHOCTH Ha
paboumx MecTax ¢ HarpeBaroIleM MUKPOKIMMATOM.

TTpaidop s IEEMepeHiE nokaaTels Temneparyps WHGT
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B 1972 r. HatmonaneHeid HCTUTYT Oxpansl Tpyaa NIOSH paspaboTan cBou nepBble peKOMEHIAINH 10 3aIUTe
310poBbsi paboTHUKOB Tipu nieperpese (NIOSH Criteria for a Recommended Standard: Occupational Exposure to Hot
Environments) [NIOSH 1972]. B HéM 114 OIICHKH YCIIOBHI OKpYIKaroIIel cpeibl peKoMeHa0Bai ucrois3oBath (WBGT).
[Ipuumnasl Takoi pexkomenmamuu ommcaHel B 1973 1. B [Dukes-Dobos and Henschel 1973]. DTOT KOMIUIEKCHBIH
nokasarens ucnonb3oBan st onucanus Y (ACGIH TLV) B mokymente, mpuastom B 1974 r. [ACGIH 1985]. C
TEYCHHEM BPEMEHH 3TOT IMOKa3aTeNb cTaj Hanbollee MIMPOKO UCIOIB3YEMBIM U PEKOMEHYEMbIM ISl UCTIONB30BAHUS BO
BcéM mupe (Brirouas ctannapt UCO Hot Environments: Estimation of Heat Stress on Working Man Based on the WBGT
Index (Wet Bulb Globe Temperature) 1982 2.) [ISO 1982a]; cm. [naBy 9, riae moapoOHO 00CYKIAETCS UCIOIb30BaHUE
WBGT xkak mokasarens TemioBoro crpecca. Ho nmpu Hocke mapoHENpoHUIIaeMoN (M30JIMPYIOLIE 3allUTHON) OAEMK b
ucnonp3oBaane WBGT maér HeKOppeKTHBIH pe3yiabTaT (Tak KaK MapOHM3OJSAIUS HEUTpalM3yeT WCIapuTeIhbHOe
oxjaxzaenne Ttema). (B aTom ciywae) TemmepaTypa BO3IyXa, WIM OTKOPPEKTHPOBAaHHAS TeMIepaTypa, M3MepeHHas
TEPMOMETPOM C CYXMM YYBCTBUTENBHBIM DJIEMEHTOM, CTAHOBATCS MOAXOIAIIMMU IIOKA3aTeNAMU JUIS OLEHKH
TEIIoNepeaays MEXIy TeJIoM pabOTHUKA M OKPYIKAIOIIEH cpenoi.

Kommuekcupiii mokazarens WBGT cooTBercTByeT TpeOOBaHHMSAM K KPHUTEPHSIM JJIsl OMHUCAHUS BO3ACHCTBUS
HarpeBalolero MUKpOKJIMMaTa (HamucaHbl B Hadaje riaBbl). Kpome toro, momumo IIJIY mns ciydas HenmpepbIBHOM
paboThI B yCIOBHSX neperpesa, Obun pazpadoransl [IY mmsa Tex, kTo paboTaeT B YCIOBHUIX IEpErpeBa ¢ nepepuiBaMu
(25, 50 u 75% ot unrepsana Bpemenu 1 wac) (ACGIH-TLVs®, OSHA, AIHA). 3To MO3BONSET 3alIUTUTH 30POBHE
Jmofei mpu paboTe B YCIOBHAX, Korja Temmeparypa mpesbimaer [1JIY mas ciayuas HenpepblBHOH paOOThI B
HarpeBaroIieM MHUKpOKIMaTe.

IHpumeuanue: WBGT modicHO gbluuciums no MemeoOanHbiM ¢ NOMOWbIO KALbKVIAMOPA.

9.3.3 Temnepartypa, nsmepsieMmas TEpMOMETPOM C BNaXXHbIM YYBCTBUTESIbHbIM

anemeHtom WGT.
(Wet Globe Temperature).

ITocne Temneparypsl Bo3ayxa ta u twb, Haubosee npoCTHIM, IOPTATUBHBIM U yIOOHBIM B IPUMEHEHHUH SIBISETCS
tepmomeTp i usmeperuss WGT (wet globe themperature), HanpuMep — Moaenb «Botsbally. Tepmometp s nsmepenus
WGT Brimouaet B cebs TepMOMETp, Haxosmuiics BHyTpu chepbl 76 MM (3 oOrotima). Cdhepa mokpeiTa ABYMsI CIOSIMHU
TEMHOM TKaHH, KOTOpas nozauepxusaercs B cocrosHun 100% BIaxHOCTH 3a CYET BOABI U3 EMKOCTH. UyBCTBUTEIBbHBIN
3JIEMEHT HaXOJUTCA BHYTPH c(Peprl, M ero MOKa3aHMsI CYUTHIBAIOTCS C MTOMOIIBIO IITKAIBI BHE C(hephl.

[Ipeamnonaraercs, 4YTO TEIUIOOOMEH MEXY BIaKHOH cepoi U OKpY’KalOIIeH Cpeoil MPOUCXOIUT TaK JKe, KaK U
MEXAy paOOTHHKOM 0e3 OJeKAbl C IOJHOCTHIO YBIAKHEHHOM KOXKEH B TeX K€ yCIoBHsAX. B maHHOM ciyyae ydér
TerooOMeHa 3a CYET KOHBEKIMH, WM3NYYCHUS W HCHApeHHs 3aJI0KEH B TMPHHIUIN KOHCTPYKIMH H3MEPHTEIBHOTO
unctpymenrta [Botsford 1971]. Crabunu3anus nokasaHui mpubopa HacTymaeT depe3 5-15 MUHYT, B 3aBUCHMOCTH OT
pasuunpl Temmeparyp (5 munyT g 5°C - 9°F; u 15 MunyT mns pasHuinsl 6onee >15°C - 59°F). Ho uccrnenoBanwue,
nposenéHHoe st B3auMocBsizu Mexay WGT m WBGT B pasHbIX yCIOBUSX OKPY’KarolIeld Cpelpl MOKa3ajao, 4To MpHU
HAJIMYMU TOYHOH WHQOPMAaIMHM O CKOPOCTU BETPa, OTHOCHTEIHLHOW BIAXKHOCTH M TemiooOMeHe m3nmyuennem, WGT
MmoxeT npezackazate WBGT ¢ norpemnoctsio +0,4°C ¢ 90% noBepuTenbHBIM YpOBHEM. A KOI'Zla JaHHBIX O YCJIOBHAX
OKpY’Karollleil cpeapl HeIOCTaTOYHO (OTHOCHTENILHOM BIIAKHOCTH, CKOPOCTH BO3AyXa M Jp.) IOTPEIIHOCTh BO3PACTAaeT
[Ciricello and Snook 1977].

CpaBuenne WGT u WBGT npoBoaninoch BO MHOTHX J1a0OpaTOPHBIX HCCIEAOBAHHUAX M HAa MHOTHX pabodmx
Mectax [Ciricello and Snook 1977; Johnson and Kirk 1980; Beshir 1981; Beshir et al. 1982; Parker and Pierce 1984]. B
IEJIOM, MEKIY HUMHU UMeeTcsl CHilbHas B3anMOocCBs3b (r = 0,91-0,98). Ho npu pa3HBIX yCIOBHAX OKpY’KaIOIIEH cpeibl 3Ta
B3aMMOCBSI3b HE OJIHA W Ta Ke. BenwdumHa mpemaraBmmxcst momnpaBok coctaBisuia ot 1°C (1,8°F) mo 7°C (12,6°F). dus
Cllydasi yMEPEHHOTO TEIUI0OOMEHa 3a CUéT M3Iy4eHUs], 1 YMEPEHHO! BIakKHOCTH (TeMnepatypa 22°C, BiaaxxHocTb 50%)
MO>KHO onucath B3auMocBs3b Mexxay WGT u WBGT rak:

WBGT = WGT +2°C

Orta npuOIMkEHHAsE B3aWMOCBS3b JOCTaTOYHO TOYHAsl Uil OOWIET0 HAOIIONEHWS 3a YCIOBHSIMHU TpyJa B
npombinuieHHOCTH. A eciu 3HadeHnss WGT Oomnbinme - He00X0auMO yTOUHUTH ycioBus nuaMeprns WBGT (nnm npoBens
Ipyrue Heooxonumble u3mepenus). WGT nmoaxoauT miist mpeBapuTeabHOM OLIEHKU YCIOBUM TPYa, BBISIBICHHS pa0ounx
MECT C BPEOHBIMH YCJIOBUSIMH M T.I., HO HE IO3BOJSET pellaTh ypaBHEHUS TEIUIOOOMEHa MeXay pabOTHUKOM H
OKpyKarolel cpenoil. /marpamma cremeHu TEIIOBOro crpecca B 3aBUcUMoOcTH OT 3HadeHHd WGT u 1BeToBBIM
BBIJICJICHUEM I103BOJISIET OBICTPO M HAIJISIIHO OLEHUTH BPEAHOCTh YCIOBUU TPpya.

9.3.4 YHuBepcanbHbIX NokasaTtenb Temneparypbl UTCL.
(Universal Thermal Climate Index).

Emgé mozmaee Obuta pa3zpaboTana (MaTeMaTHUIECKas) MOJENb JUISI OIPEICIICHISI TEIDIOBOTO CTPecca, BEI3BAHHOTO
BO3/ICHCTBHE BHELIHUX YCJIOBUI Ha Tesno pabotHuka [Blazejczyk et al. 2013]. B sToli mMaTrMonenu Teio dYeJIoBeKa
pasfenuii Ha JIB€ TEPMOPETYIHPYIOIIAE CHCTEMbI, B3aMMOBIHAIOIINE APYT HA IPyra, ¥ pearupyromux Ha BHEIIHUE
yCIIOBHS (aKTUBHAs PEaKIUsl U IMacCUBHAS peakius). B 3Toii MaTMOAeIH TEJO YellOBeKa MPEACTABISIIO COOOW CIIOXKHYHO
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http://www.osha.gov/dts/osta/otm/otm_iii/wbgtutil.zip

CEepPHI0 CETMEHTOB, COICpPKAIMUX WHPOPMAIUI0O 00 aHATOMHUYCCKUX H (PH3MOIIOTHMUECKUX CBOMCTBaX (BKIIFOUAs
TermnoobMeH). MaTMozenb mpeacKa3biBalla TEPMOPETYIUPYIOIIYIO0 PEaKLUIO (HalpuMep - KPOBOTOK B KOXKe, 00pa3oBaHue
TeIia B JPO>KaIlMX MBIIIIAX, CTENIEHb MOTOBBIICICHHUS) B COOTBETCTBUH C YCIOBUSMHU TEIIOBOTO PAaBHOBECHS B PAa3HBIX
YCIIOBHSIX OKPY’KaIOLIeH cpeapl. DTa MOJIENb OIPENENIT YHUBEPCATBHBIN MOKa3aTeNb KIMMATHIECKHX YCIOBUH, TaK KakK
TEeMIIepaTypa BO3AyXa B «ITAJIOHHBIX», 0A30BBIX YCIOBHAX (CMOJACIMPOBAHHBIX) BBI3BIBAET Ty K€ PEAKIHIO, YTO H
peanbHble ycnoBus. OTnudne pesynbTara OT NPeAcKa3aHHOTO 3aBHCHT OT pEasIbHBIX 3HAYEHWH TeMIEpaTyphl BO3IyXa,
CpemHEeH TeMIepaTypbl TEIUIoOOMeHa 3a CYET M3JIyYeHHs, CKOPOCTH BETpa M OTHOCHTENBbHOW BIIAXKHOCTH. Takum
o0pa3oM, MaTMOJeNlb YYMTHIBAET HE YCJOBUS OKpYyXKalomed cpelnpl, a (U3NOIOTHYECKYI0 PEaKIUI0 Ha HHX.
JononauTtensHas wWHQOpPMaysi IO STOMY BONpPOCY W KanbKynsitop st BerumcneHuss UTCL ectp Ha caiite
http://www.utci.org.

9.3.5 lNcuxpomerpuyeckasa gmarpamMmma.

Ecmm mo kakuM-TO TpWYMHAM HE YIA€TCs WCIOIh30BaTh CIIOCOOBI OIEHKH BO3ICHCTBUS HArpEeBaIOIIETO
MHUKPOKJIUMaTa (OMMCaHHBIE B 3TOHU TJIaBe), TAKyIO OIIEHKY MOYKHO CIIeNaTh APYTUM CIIOCOOOM, U JOCTATOYHO TOYHO. J{ms
3TOTO HCIONB3YIOT TMCHUXPOMETPHYECKYIO auarpammy (cM. pasgen 5.1.5). Dra amarpamMMa rpauyecKd ONHCHIBAET
B3aMMOCBsI3U Me)K,I[y TeMnepaTypaMH (HBMepeHHHMI/I TepMOMeTpaMI/I C CyXI/IM N BJIAXHBIM IlyBCTBI/IT@J'II;HI)IMI/I
3JIEMEHTaMH), OTHOCHUTEIIbHON BIIAYKHOCTHIO, IaBJICHUEM MapOB BOJBI, TEMIEpaTypol TOYKK pockl. Ecim m3BecTHHI ABa
H}OGI)IX napaMeTpa, MO>XHO C ITIOMOIIBIO ,Z[I/IarpaMMI)I onpez[eJme OCTAJIBHEBIC.

9.4 13MepeHnue noka3areiae GU3noa0ruuyeckoro COCTOSHUS

opra”Hmi3ma.
(Physiologic Monitoring).

[NokazaTenu BO3ICHCTBHS HArpeBarOIIEr0 MUKPOKIMMATA MCIIONB3YIOT Ul pemeHus AByxX 3aaad: (1) BBISICHUTS,
OyIeT JId KOHKPETHBIM HArpeBalOlIMi MHKPOKIMMAT CO31aBaTh BBICOKHHA YPOBEHb PHCKA PAa3BUTHS «TEILJIOBBIX)
3a00JICBaHHI WJIM HECYACTHBIX CIy4aeB, U (2) aiisi 000CHOBaHHS PEKOMEHAYEMBIX METOMOB 3amuThl. [Ipu Bo3aelicTBUU
HarpeBaroIero MUKPOKINMaTa, (PU3NOJIOTHYECKasi peaKkiis OpraHiu3Ma BBIPaKaeTCs B YBEIMYCHUN YaCTOTHI CEPIEUHBIX
COKpAIIICHUH, MOBBIIICHUNA TEMIIEPATyp LICHTPA Tejia U KOXKHU, YBEJIUYCHUHU MOTOBBIICICHUSA. B KOHKPETHBIX YCIOBHUSIX
MOTYT MPOSIBUTCS OJIMH MJIM HECKOJIBKO Takux peakiuil. CTeneHb U3MEHEHU OOBIYHO 3aBUCHT OT CTEIICHU BO3JCHCTBUS.
JocTtornHCTBOM (PH3HOIOTHYECKOTO MOHHTOPHHTA SIBIISIETCS TO, YTO OH IIOKa3bIBaeT HE OIEHKY, OCHOBaHHYI) Ha
SKCTPAITOJISAIUH C WCIIOIb30BAHUEM YCIOBHI PaOOTHI U THKECTH PaOdOTHL, @ KOHKPETHYIO HHANBUIYAIFHYIO PEaKIHIO Ha
3TH YCJIOBUS. JTa pPEakiMs OTpakaeT pe3yJibTaT BO3JCHCTBUS HA OPraHW3M BCEX HUCTOYHHMKOB TEIUIA BMECTE -
¢usnonornveckass peakuus  SBIISACTCS  OHOJIOTHMYECKUM  KOPPEKTUPYIOIIMM  JICHCTBUEM, HAMpaBJICHHBIM  Ha
MIPOTHBOJIEICTBHE CTPECCy M COXpPaHEHWE TeMIIepaTyphl IIeHTpa Teja B JAWana30He ONTHMaJbHBIX 3HaueHW. B psane
MCCIICIOBAaHUN OBLIM PEKOMEHIOBAHBI T'PAHHUIBI JOMYCTHUMBIX 3HAYCHHUH (DU3MONIOTMYSCKUX IOKaszarenehd (mpu
BO3JICCTBUM Harpesatomiero Mukpoknumara) [ WHO 1969; Fuller and Smith 1980, 1981; Bernard and Kenney 1994;
Logan and Bernard 1999; Malchaire et al. 2000]. bbuto pekoMeHIOBaHO MPOBOAUTH W3MEPEHHS OJHOTO WX Oolee
(U3MOIOTNYECKHX MOKa3aTeNiel (4acToTa CepJCUHbIX COKPAIICHHIA H/WIIM TeMIIepaTypa LIEHTpa Tejia) BO BpeMs pabOoThI.
B HEKOoTOpBIX OTpaciiix NPOMBIIIJICHHOCTH WX CTaJd HCIOJNb30BaTh MJIs OOCCIEUEHHs TOr0, 4TO BO3JCHCTBHUE
HarpeBalollero MUKpPOKJIMMaTa Ha paOOTHHKA Ha TPUBEAET K HETATHBHBIM TOCIENCTBUSAM s 3mopoBbs [ Fuller and
Smith 1980, 1981]. Ho HekoTopsle ©3 METOAOB (PH3HOIOTHYECKOTO MOHWUTOPHHTAa WHBA3WBHBIE (HampuMep,
MPOTJIaThIBAHUE IJIACTUKOBOTO TEPMOMETPA), COIIMATIBHO HE MpUeMIIeMble (M3MEPEHUE PEKTAILHOW TEMIEPaTypPhl), UK
MEIIAIT 0o0LAThC (M3MEPUTENN aypalbHOW TeMIlepaTypbl B KaHaje yxa). s mpoBeAeHUs (H3HOIOTHIECKOTO
MOHHUTOPHHTA HEOOXOAMMO CcoTjlace pa0OTHMKa W HaOdofceHHe Bpada. B Tabamme 9-1 mpuBOAATCS HpPHMEPHI
(PU3NOTOTHIECKOTO MOHUTOPHHTA, MPUMEHAEMOTO TSI TPOMMITaKTHKY 3a00JIeBaHMi, pa3BUBAIOLINXCS TIPH TIEpETPEBE.

9.4.1 YacToTa cepaeyHbIX COKpaLleHU BO BpeMs paboTbl U BO BpeMsa oTAbliXa.
OgarM M3 caMBIX TEPBBIX CHOCOOOB JUISI OLEHKH HArpy3KH, CO3[aBacMOW BBITIONHSAEMONH paboTol
HarpeBaroIiM MUKPOKJIMMATOM, OBUIO H3MEpPEHUE TEMIIEpaTyphl Teja U MyJIbca - BO BpeMsl pabOThl, U BO BpeMsl OTAbIXa
(pu yepemOBaHMU NEPHOAOB PAOOTHI U OTABIXA); WM B ONpeAeIEHHBIE MOMEHTHI BPEMEHU B TeueHHe cMeHbl Brouha
1960]. TTpu uepeoBanny pabOTHI M OT/BIXA, TOCIIE 3aBEPIICHUS MEprUoa paboThl COTPYAHUK CAJIUIICS HA CTYJI, €My 101
SI3BIK TTOMEIANN OpPANbHBIN TepMOMETp, U H3MepsH mynbc B uHTepBaie oT 30 mo 60 cexynx (P1), ot 1,5 mo 2 munHyT
(P2), u ot 2,5 no 3 munyTt (P3) B nepuon (Hauana) orneixa. Ecnu opanbHas temnepatypa npesbimana 37,5°C (99,5°F), u
ecmu P1 mpessiman 110 ynapoB B MuHyTy; W/imm (pa3anna) P1-P3 6puta Menbine 10 ynapoB MUHYTY - TO CUHTAIIH, YTO
CTpecc, COo3/laBacMblii pabOTOM M HArpeBarONIMM MHKPOKJIMMATOM, MPEBBINIACT MPEJCIIEHO JOMYCTHMOE 3HA4YCHUE. A
3HAYEHUsI MPEeNIbHO-I0MYCTUMBIX BEJIHMYMH pa3padaThiBalnd Kak CpeJHHE AJS TPYNN pabOTHUKOB, TaK YTO OHH MOTYT
COOTBETCTBOBAaTh, @ MOTYT M HE COOTBETCTBOBATH KOHKPETHOMY PaOOTHHKY WJIHM HEKOTOpOil rpymme stoneid. OpHaxko
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MIPEBBIIIEHNE 3TUX 3HAYEHWH MOIDKHO TOKa3aTh HaOJIIOAATeNro, YTO YCIOBUS pabOTBI MOTYT OBITh OIACHBIMH, H
TpeOyeTcs yriryOnéHHOe U3yueHHe CUTYaluy.

B HEKOTOpBIX OTpacisix, rAe JIoAW paboTaloT B YCIOBHSX MeperpeBa, A OLEHKH TEIUIOBOIO CTpecca
UCTIONIL30BATM  MOAMGUIMPOBaHHEIM MeTox Brouha [1960]. Tak, Fuller and Smith [1980, 1981] mnpemioxuimm
UCIIOJIb30BATh OPAJbHYIO TEMIIEPaTypy M XapakTep M3MEHEHHUS! YacTOThI CEPIEYHBIX COKPAICHHN Ui HAOMIOACHUS U
OLIEHKH CTpecca y paOOTHUKOB, BBIMOJHAIOIIMX 3aJaHNsl B YCIOBUSAX HArpeBaloIIero MUKpokiIuMaTa. OHU MPeUIOKIIN
CUHTATh MPEBBIMICHIE OpaNbHOM Temnepatypsl 37,5°C (99,5°F) mpu3HAKOM Upe3MepHOTO BO3AeicTBus. [ yTouHeHHs
3TOTO HMCIOJB30BANM TCHICHIUM W3MEHEHHUS! YaCTOTHI cepleuHbIX cokpamieHuit. Ecnu P1 Obima 90 ynapoB B MUHYTY U
MeHee - YCJIOBHUS Tpynda yaoBieTBopuTenbHble; a ecau P1 Beime 90 ynapoB B munyty, U P1-P3 oxono 10 ynapos B
MHHYTY - CUUTAJIHM YCIOBUSA TPYJa TSOKEIBIMH, HO IPUBOASIIMMY K HEOOJIBIIOMY YBEIHMUCHHIO TEMIIEPATYPhI TENa; a €CIIN
P1 mpesrimana 90 ynapos B munyty, u P1-P3 Opmia menpmre 10 ymapoB B MUHYTY, TO CUMTAIH, YTO TSKECTh PaOOTHI +
TEIIOBOI CTpecc Ype3MepHBI, U TPEeOYIOTCS KOPPEKTHPYIOLIHe Mephl. PaOOTHUKH JOJKHBI HAIIPABISITHCS HA MEIOCMOTP
K Bpady, a yciIoBUsl paboThl ¥ rpaduK paboThl JOMOIHUTENBEHO U3Y4aThCsl.

PesynpraTel umccienoBaHus, TpoBoAMBIIErocs Ha pabounmx wmectax Jensen and Dukes-Dobos [1976]
MONTBEPIMIH, YTO NpH HpeBbimeHnu [1JY (py Bo3meHCTBIM BHEITHETO HATrpeBarOIEr0 MUKPOKINMAaTa U BHYTPEHHETO
TerioBbIaeneHust), paspadoranHblx ACGIH ans anurenbHOl paboThl B YCJIOBUSIX IEperpeBa,, 4acTOTa CEpACYHBIX
cokpamieanid P1 w/mnm opanbHas temmeparypa mpesbicaT [IJIY ¢ Hambomblnel BeposSTHOCTHIO. YacToTa cepledHbIX
COKpaIlleHHH, KOTOPYIO JIETKO U3MEPUTh B POHU3BOACTBEHHBIX YCIOBHSX, MOXKET ONPEACISATHCS TOTAA, KOrna paboTHUK
CUJIUT TIPUMEPHO 5 MUHYT (YTO HE CJIMIIKOM CHUJIBHO OTBJIEKACT €ro OT paboThl). A MpHOOPHI JUIS U3MEpeHHI (pa3HbIe
HOCUMBIE 3JICKTPOHHBIE HW3MEPUTEIM YacTOThl IIyJlbCa) NPOCTHI W HEAOPOTH. [3MepeHHe dYacTOThl CepACYHBIX
COKpaIlleHUH BO BpeMs pabOThl U BO BpEMs OTAbIXa MOXKET HCIIOJIb30BATHCS ISl OLCHKHU COCTOSHUS pPaOOTHUKOB psiaa
CHEUUAILHOCTEH, W MO3BOJIUT BBISIBUTH PaHHUE CHUMIITOMBI (UPE3MEPHOTO0) TEIJIOBOro cTpecca. B mpogaxke nmeroTcs
OTHOCHUTEJTILHO HEIOPOTHe M HEMHBA3UBHBIC DJIEKTPOHHBIE YCTPOUCTBA (M HEKOTOPBIE W3 HUX MCHOJIB3YIOTCS OeryHaMu U
IIp.). DTO TO3BOJIAT pabOTHUKAM TIPOBOJINTH CAMOHAOJIOCHHE 32 YaCTOTOU CEPACUHBIX COKPAITICHHIH BO BpeMsl pabOTHI U
OT/IBIXa HA PAa3HBIX PabOUMX MECTaXx.

9.4.2 Temnepartypa Tena.

I'pynna w3 nojpasneneHuss BceMupHOW opraHu3anuy 3/IpaBOOXPAHEHUS, 3aHUMAIOIAACS 3alUTON 30pOBbS
mozel, paboraromux B ycnoBusix neperpesa (WHO scientific group on Health Factors involved in Working Under
Conditions of Heat Stress) pekoMmeHIyeT (OrpaHUYMBATHL BO3JCHCTBHE Tak, 4TOOBI) TemIieparypa IeHTpa Tena MpH
eXeHEeBHOW paboTe B TeueHue Bceil cMeHbl He mpesbimana 38°C (100,4°F), wiu 4ToObI OpajibHas TeMmIepaTypa He
npeBbimana 37,5°C  (99,5°F) - XOTS W3BECTHO, YTO CIOCOOHOCTH PAa3HBIX JIKOJEH BBIJICPKHUBATH BO3JCHCTBUE
HarpeBaroIlero MUKpOKIuUMarta - odeHb pasnuuHa [Taylor et al. 2008]. OTu orpaHuueHus ObUIM, B LIEJIOM, MPUHSTHI
CIIEITHAINCTaMH, pa0OTAIOIUMH B 00JIACTH 3alTUTHI paOOTHHUKOB OT meperpeBa. C coriacus pabOTHUKOB, MOHUTOPUHT
TEMIIepaTyphl TeJa MOXKET HUCIIOB30BATHCS Ha Pa3HBIX PA00YHX MECTaXx.

9.4.2.1 TemnepaTrypa eHTpAa TeJa.

MoHnuTOpHHT TeMnepaTypbl LEHTpa Tela — 5T0  Naryuk CorTemp (cnesa), sanucbiBatoLee yCTPONCTEO,
OpsIMOH, OOBEKTUBHBIM M HaAEXKHBIA croco0 (OLEHKU HOCMMOe Ha nosice (cnpaBsa)
neperpesa opranusma). MamMepeHnue temneparypsl Tena B Bﬁ;ﬁggggﬂ\_ﬁ
NpsSMON KHIIKE WM B TMHIIEBOJIE MOXKET OKA3aThCH  asrermas
HeTpreMIEMbIM JUTSL pabOTHHUKOB. Mupoxo E_;i::::::: 4
HCTOJIB3YIOTCS Oonee COBPEMEHHBIE CIOCO0BI “““““”””“
W3MEpPEHUN, HampuMep — MPOIJIaThIBAEMBIM NaTYHK,
NePelAlOMUI  Pe3yNbTaT  M3MEPCHHH [0  PAgHO miamrio ||
(manpumep, npomussozacta CorTemp, HQInc., Palmetto, :
FL). HegOoCTaTKOM INPOIJIaThIBAEMBIX JATUYUKOB SIBISCTCS
TO, YTO NMPOXOAUT HECKOJBKO YacOB, NPEXKAE YeM OHHU JOCTUTHYT TOHKOW KHIIKH (II€ CMOTYT U3MEPSITh TEMIIEPATYPY
TouHo) [Lee et al. 2000; Williams et al. 2011]. Takke Hy>KHO CKa3aTb, YTO y Pa3HBIX JIOAEH pa3Has CIIOCOOHOCTh
BBIJICPKUBATh YBEJIIMUEHUE TEMIIEpaTyphl ieHTpa Teia Tre. M3BecTHBI cityuan, koraa y He TpodecCHOHaIbHBIX OEI'YHOB B
KoHIIe MapadOHCKOTO 3a0era TemrepaTypa meHTpa tena npessimana Tre >41°C (105,8°F), u Temnepatypa Tre mocturana
41,9°C (107,4°F) y ¢yTtOonmcToB — 0€3 KaKMX-TO HETaTUBHBIX TOCIEICTBHHA Ui 310poBhs [ Armstrong et al. 2007b;
Taylor et al. 2008]. ITosTomy pexTanpHast Temreparypa Tre Bo BpeMsi OTIbIXa y JI0AEH, CIOCOOHBIX XOPOILO NMEPEHOCUTD
neperpes, OyeT OTINYAThCS OT TAKOH e TeMIepaTypsl Y TI0AeH, IEPEHOCALINN HarpeBaloInii MUKPOKIMMAT XyXe (CM.
CnaBel 5 u 9 ¢ 6onee noapoOHOI nHDOpMAaITUEit).

PasMepsl MaT4HKa:
~—HapyxHaa - IUTHHA 23 MM,
| cmmikoHOBas - mHaMeTp 10 Mu;
| oGonouka Macca 2,75 rpaMm

DneMeHT
DeATHPYIONTHIT
a TeMmepaTypy

e

Perucrparop 3anuchiBaet
patop

74 Temmeparypy ~ 1 pas B 10
g CeKyHI
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9.4.2.2 OpajbHasi Temneparypa (u3Mepsaercsi BO PTY).

N3mepenne opanbHOI TeMITEpaTyphbl HECIOKHO — HCTIOIB3YIOTCS
HEJIOpoTHe oOpaibHble TepMOMeTpel (cM. cieBa). Ho mns TouHoro
HW3MEPEHHUsI HYXEH CTPOTHH KOHTPOJb 3a IPOBEACHHEM 3aMepa.
TepmomeTp ciemyeT npaBUIBLHO Pa3MeCTUTH (07 A3BIK) Ha 3-5 MUHYT,
¥ paOOTHHK JOJKEH JBIINIATh Yepe3 HOC BO BpeMsS W3MEPEHMM, HEeNb3s
IIUTh XOJOAHYIO KUAKOCTb WM €CThb XOJIOAHBIE MPOIYKTHI XOTS ObI 3a
15 munyT 10 3amepa. OpanbHbI TEPMOMETP HE JOJKEH MOJABEPIaThCs
BO3/ICHCTBHIO OKPYXKAIOIIETO BO3/AyXa C TeMIIEpaTypol OoJjblel, ueM TemIieparypa Bo PTy - U [0 3amepa, W Iocie
MOMEIEHUS B POT, IO MOMEHTa CHATHA MOKa3zaHWW. Eciam 3aMepbl NPOBOAATCS B YCIOBUSIX BBICOKOW TeMIEpaTyphl
BO3/lyXa, TO IMEpeA 3aMepOM TEPMOMETP JIOJDKEH HAXOAUTHCS B OXJIAXKIEHHOM KOHTEHHEpe, WM MOTPY>XEH B CIHPT.
OOBIYHO oOpaJibHas TeMIlepaTypa HIDKE, YeM TeMIeparypa IeHTpa Tena, Ha mpuMmepHo 0,55°C (0,8°F). Ilpm
UCIIOJIb30BAHUM COBPEMEHHOTO LU(PPOBOTO TEPMOMETPA, OPAIBHYIO TEMIIEpAaTypy MOKHO M3MEpHUThH ObICTpee YeM 3a
MOJIMUHYTHI, YTO MO3BOJISIET N30€kKaTh HEKOTOPBIX NMpo0IeM, BO3HUKABIINX IPU MPUMEHEHHH CIIUPTOBBIX TEPMOMETPOB.
OrneHKa 3HaYMMOCTH JIIO00TO TTOTyYEeHHOTO 3HAYeHHS OpPaNbHOM TeMIepaTyphl JOKHA TPOBOJUTHCS B COOTBETCTBHHU C
YCTaHOBJICHHBIMHU PEKOMEHIAIMAMU (MEIUITMHCKUMHU, U B 00JIACTH THTHEHBI TPY/IQ).

9.4.2.3 Temneparypa KOXKH.

Bo3MokHOCTB HCIONB30BaHus Temieparypbl koxu (Tsk) myis ompeneneHust creneHW TEIJIOBOTO CTpecca U
CIIOCOOHOCTH UYEJOBEKa BBIJCPXKATh €ro MOJKPEIUIACTCS TEPMOJUHAMUKON U pe3yjbTaTaMd WUCCIICOBAaHUN B
MPOU3BOJICTBEHHBIX YCIOBUAX. JlJI1 TOTo, 4TOOBI OTBECTH TEIUIO OT BHYTPEHHHUX OPTraHOB K KOX€ M 3aTeM Mepenarb
OKpYKaroIIel cpele HeoOXONM JOCTaTOYHBINA Tepenan temmeparyp. Ecim temmepatypa KokKu BO3pOCIHa, W JOCTUTIIA
TEMIIEPaTyphl IIEHTPA TEJa, TO ATOT Nepenaj TeMIIEpaTyp CHUKACTCS, CKOPOCTh TEIUIOOTBO/A MMAJIAeT, U YAAJICHHUE TeIla
OT IEHTpa Teja CTAHOBUTCSA MeHbIe. YToObl 00eCrednuTh OTBOJ TeIUia OT IIEHTPa Tella, HeOOXOIUMO YBEITUYCHUE
TeMIepaTypsl LEeHTpa Tema. [IBmkeHWe Topsuell KpOBH OT IEHTpa Tella K KOXK€ MOBBICHT TEMIIEpaTypy KOXH. A
YBEJIMYCHHUE TEMIICPATYPhl KOKH YBEJIIMYHUT TEIUIOOTAAYY B OKPYIKAIOIIYIO CPeIy 3a CUET TEIJIONPOBOAHOCTH, KOHBEKIIUU
Y U3IyUYeHHsI — KaK 00CYKJIalloCch paHee. MOCie OT/Aa4yl Tella OKpYyKarollel cpejie, 0ojiee XOIOAHAs KPOBb JBUKETCS OT
KOXXHM K BHYTPEHHUM OpPTaHaM, U CHI)KAeT WX Temrieparypy. lIpu HEKOTOPBIX yCIOBHSX, HEOCTATOUHBINH TEIIIOOTBOJ OT
KOXKHM B OKPY)KAOIIYIO CPely MOXKET IIPUBECTH K YBEIMUCHHIO TeMIIepaTyphl LeHTpa Tena. Korma temmeparypa eHTpa
tena npesbiinaet 38°C (100,4°F), BO3pacTaeT PUCK Pa3BUTHS «TCIUIOBBIX» 3a00JICBaHUM.

Ha ocHoBe 3To¥i nHpOpMaIuu ObLIO BBICKa3aHO MPEITOI0KEHNE, YTO U OIICHKH 0€301TaCHOTO BpeMEHH PaboTh
B YCIIOBHSIX TIEperpeBa MOXHO HCIIONF30BaTh PABHOBECHYIO TeMIIepaTypy KOXKH, H3MEpEeHHYI0 Ha Oeape cOOKy, WM Ha
rpynuoit knetke [lampietro 1971; Shvartz and Benor 1972; Goldman 1978, 1981, 1985b, 1985a]. Eciu ycnoBus
OKpy>Karolleil cpeabl MO3BOJISAIOT, TO TEIUIOOOMEH MEXIY KOXel M OKpy)Kalollel cpelol MPOUCXOOuT 0e3 momex, TO
TeMIepaTypa KOXH YBEIWYUTCS HE3HAUMTENbHO (eciu u Bo3pacTéT). Kpome TOro, B 3THX YCIIOBHSX MOJIEep KaHUE
MPUEMIIEMO HU3KOW TeMIlepaTyphl IEHTpa Tella MOXKET OBITh (OTHOCHTEIHHO JIETKO) IOCTHTHYTO (KpOMe Cirydas
CWIBHOTO BHYTPEHHETO TEIJI000pa30BaHMs WM HAPYIICHUsS CBOOOJHON TEIUIONEpEeAayd B OKPYKAIONIYI0 cpeay). A
KOTJIa TerIonepeada 3a CYéT KOHBEKIIUM M UCTIApEHUs 3aTpyIHEeHa (HampuMep, Py HOCKE W30JIMPYIOMIET0 KOCTIOMA),
TO TOIJa ONpPEACICHUE WHTEpPBaja BPEMEHM, 32 KOTOPBIA TeMIepaTypa KOKH IOCTHTHET TEMIIEPaTyphbl IIEHTPa Tela,
CTAaHOBUTCS NPHUEMJIEMBIM CIOCOOOM oOIpenescHus 0e30MacHON IPOJOIDKUTEILHOCTH PadOThl, M AJIs ONPEACICHUS
(creneHu) TerIoBOro crpecca. bonee Toro, XxoTs 00bruHO Tsk Ha 2-4°C Hinke TemnepaTypsl 1ieHTpa Tena (Tcore), MoKHO
WCTIOJIh30BAaTh TEMIIEPATypy KOXKHU JJIs OIIEHKH TeMIIepaTyphl IEHTpa Tejda — KOTZla HET APYTHX CIOCOOOB ATO CIeNaTh
[Lenhardt and Sessier 2006]. BooO1iie roBopsi, yka3aHHBIC BBIIIIE TEMIIEPATyphl (KOKU M IICHTpa Telia) — 3TO BBEAECHHBIC
JUTS yI00CTBa MOHATHS, TaK KaK TeMIleparypa KOKM Ha Pa3HbIX 4acTsAX Teja, U TeMIeparypa pa3HbIX OpPraHOB B IIEHTE
Tena He ofauHakoBa [Parsons 2003]. OgHO 4YnciIeHHOE 3Ha4YeHHE MAET JIUINb CPEOHIOI BENWYHHY (KOXH HIIHM IIEHTpPa
Tena). Py crienuanucToB MOMBITANICS HCIIONIB30BaTh TEMITEPATypy KOKH M JTaHHBIE O YacTOTe CEePACYHBIX COKPAIEHHH
JUTSL OLICHKU TEMIIEpaTyphl IICHTpa Tella, ObUIM TONYYEHBI pa3Hble pe3yibTarThl. Ha mpakThke Temreparypy KOXH U
TEMIEpaTypy LEHTpa Tea CIAeIyeT U3MEPITh HAIPSIMYIO, HCIIOJIb3Ysl METO/IbI, ONIMCAHHBIC B 3TOM JIOKyMEHTE.

9.4.2.4 AypajibHag TeMneparypa (M3MepsieTcsi B yxe).

VK-narank mavieperna. Jnsi  U3MEpPEHUsI  aypalbHOW  TEeMIIEpaTypbl HCIOJB3yeTcss HH(OpPAKpacHbIi  TepMOMETP,
AYPANEHON TENTIEPATYPE! v cTapapIBACMBIIT B KAHAN yXa. Tak Kak 5TOT TePMOMETp He KacaeTcs GapabaHHOM IePEOHKH, TO
Byxe) . pe3yJbTaT €ro W3MEpeHHil He SBISIETCS TOYHBIM 3HA4YeHHEM €€ TeMmIeparypbl. Pe3ysibrarhi

WU3MEPEHHUH, CIeTaHHBIE B MOMEHThI MAaKCHMAJIbHOW TEMIICPATYpPhl, CIEAYET CPaBHUTH CO
CIENIAaHHBIME TIOCIIE pabOThI YTOGBI 3TO COMOCTABICHHE TT03BOJIMIIO BHISIBUTH TIEPErPEB OpraHu3Ma
U3-32 BBINOJHEHHS PaboThl (B YCIOBHUSX TeperpeBa). DTOT CIOCOO H3MEPEHHsT TeMITepaTyphl
HEZIOPOroll M HEMHBA3MBHbIM, HO er0 3P ()EKTUBHOCTD KaK CPEICTBA OICHKH TEIJIOBOTO CTPECCa HEM3BECTHA, TaK KaK OH
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CHCTEMAaTHYHO 3aHIDKaeT Temreparypy IenTpa tena [Huggins et al. 2012]. B Tabmuie 9-1 npuBoautcs 6omee moapodHas
uHPOpMaIKA 0 GU3NOTIOTHYECKOM MOHUTOPHHTE.

9.4.3 O6e3BoXMBaHue.

IIpu paboTe B ycIOBHSX HArpeBaroLIero MUKPOKIMMATA, MMOTOBBLACICHUE MOXKET COCTaBIATH 0-8 JHUTPOB 3a
CMEHY, a THUTHE BOABI YacTO MOXKET HE CIPAaBIAThCS C BO3MEIICHWEM MOTeph. «ECTECTBEHHOTr0» UYyBCTBA JKAXKIIBI
OKa3bIBACTCS HEJAOCTATOYHO JIJIS TOTO, YTOOBI MOOYAMTh HAC TMHMTh CTOJBKO BOJBI (WJIM APYTO# KUAKOCTH), CKOJBKO Ha
caMmoM fesie TpeOyeTcs IJis peJoTBpalieHust 00e3BoknBanus. Ecnu o0e3BoxkuBanue npeBbicUT 1,5-2% OT mMacchl Tena,
TO CHOCOOHOCTH OpraHWU3Ma CONPOTHUBISATHCS TEPErpeBy CTaHET YXYIIIAThCH (JYacTOoTa CEepACYHBIX COKpAIIeHWH W
TeMIepaTypa Tejla MOBHICATCS, paboTocrnocodHocTh cHm3uTes) [Greenleaf and Harrison 1986]. Ecnm oGe3BoknBaHme
JOCTUTHET 5%, 9TO MOXCT IMPUBECTU K ~TIOTEPC CO3HAHUA U PA3BUTHIO 336OHCB3HI/II>'I, BbI3bIBA€CMbIX O6€3B0)KI/IB3HI/ICM.
Tak xak npu padoTe B yCIOBHUSAX MEPErpeBa YyBCTBO KaXKAbl He 00eceYnBaeT MUTHE TOCTATOYHO OOJIBIIOTO KOJUYECTBA
XKUIAKOCTH, HEOOXOIUMO MOTHBHPOBATH PAOOTHHKOB IMMTH BOAY WM JPYIYIO JKHIKOCTh Kaxkaple 15-20 mumHyT. X
Temnepatypa aonkHa ObITh HIDKe 15°C (59°F). Ecnu paGota TpeGyeT MOBBIIIEHHOH (PU3MIECKON aKTUBHOCTH B YCIIOBHUSIX
meperpeBa B TEUEHHE [UIMTENBHOTO BpeMeHH (=2 wyaca), TO i NPOQWIAKTUKH THIIOHATPUEMUHW (CHHKECHUS
KOHILIGHTpally MOHOB HATpHsl B KpoBU MeHee 13 MEq/mutp), cneayer ncnonb30BaTh ClielUanbHbIe CHOPTUBHBIC HATUTKH
nin Gatorade BMeCTO BOJIbI JIJIsi BO3MEIICHHUS MMOTEPh JIEKTPOJIUTOB M yriieBoaoB ¢ motom [DOD_2003; Montain and
Cheuvront 2008]. BmecTo ()OHTAaHYMKOB JJIsi TIUThS MOXET OBITH JydIlle HCIOJIb30BaTh OAHOPA30BYIO TOCYIY - OHA
MOKa3bIBAET, CKOJBKO JKUAKOCTH BBIMMI PaOOTHUK. J[1s OIeHKHM cTeneHn OO0e3BOKMBAHUS MOXHO TMEPHUOINYECKH
B3BEIIMBATh pa0OTHUKA B T€UEHHE JTHS, MM B HaYalle ¥ B KOHIIE CMEHBI. PA0OTHUK MOMKEH MUTh TOCTATOYHO BOJEI - TaK,
YTOOBI npeaoTBPATUTL CHUIKCHUE MACChl TEJIa. Ho IMOCKOJIBKY 3TO MOXKCT 6I)ITI) HE BCETAa BO3MOXHO, TO Ha IMPAKTUKE
npuéM BOJABI Pa0OTHHKaMU OOBIYHO HECKOJIBKO MeHblIe HeoOxomaumoro. Cm. pasgen 4.1.4.1, rme Oonee moapoOHO

o0cykIaeTcs BOJIHO-COJIEBOE PAaBHOBECHE M PEKOMEHIyeMbIEe CTIOCOOBI MTPOMUIAKTHKH 00€3BOKUBAHUS.

Tabnuua 9-1. [Tpumeps! GU3NOTOTHIECKOTO MOHUTOPHHTA,
IPOBOAMMOTO Jisl NPOMMIIAKTUKHI «TEIUIOBBIX» 3a00JeBaHUi

Crocod
MOHHMTOPHHIA

Kak npoBoasar
H3MepeHus

Koraa npoBoasit
H3MepeHus

JlonmosiHuTEILHAS
HHpopmanus

HenocraTkn

Hanuuue B nponuiom
OIIbITa PabOTHI B
YCIOBHSIX
HarpeBaroIero
MHKPOKJIIMATa.

Ompoc pabOTHHUKOB,
3aI0JHEHHE MU
BOIIPOCHUKOB
Otuér Bpaua o
pe3yJbrarax
Meno0ceI0BaHusl.

Mo Hauana paboT B
YCIIOBUSIX MEperpeBa, u
repen BO30OHOBICHHEM
paboTsI mocie
nepepsiBa, paboune
JIOJDKHBI OBITh
00cIe1I0BaHbI BpauoM.

Cnyuau yxyIeHus
3I0pOBBS U3-32
reperpena (B MPOIIIIOM)
MTOBBIMIAIOT PUCK UX
Pa3BUTHS IOBTOPHO.
Mosxer TpeboBaTbCs
AKKJIMMaTU3aIHs.

Bpau nosxken ydyects
COCTOSIHUE 3JI0POBbS,
TO, KaKue JIeKapcTBa
MIPUHUMAIOTCS 10
penenty u 6e3 penenra,
MUIIEBbIC JOOABKH.

Pabouue moryT ciryyaiiHo W/uiu
YMBIIUICHHO YMOJIYATh 1 O
CIIy4asiX TeIIOBBIX
3a00JIEBaHMSAX B IIPOLILIIOM, H O
OCOBEHHOCTSIX CBOETO 30POBb,
MOBBIIIAOLIAX PUCK TIpH paboTe
B YCIIOBHSX Heperpesa

Yacrora cepieuHbIX
cokpamenuit UCC,
IyJIbC.

[Moncuér uncna ynapos
(B MUHYTY) Ha
BHYTpPEHHEH CTOpPOHE
3aI1ACThs.
HenpepsiBroe
H3MEpEeHHeE C IIOMOIIBIO
HOCHMOT0 TIprOOpa ¢
JATIUKOM.

Ilepen nayanom
paboThl, ¥ BO BpeMs
oTAbIXa (7
onpezeneHus: 6a3oBbIX
3HAUEHU); a 3aTeM —
mocye paboThI B
YCIIOBHSX MEperpeBa
(mampumep - Ha 1 1 3
MUHYTax Iocie
OKOHYaHUS paboThI).
IIpu ncnons3zoBaHUU
HOCHUMOTI'O USMEPUTEIIA

Kaxk Tonpko pabounit
MpeKpaTui padboTy u
Ha4daJl OTAbIXaTh B
IIOMCIICHUU C
KOHIUITMOHUPOBAHHBIM
Bo3ayxom, UCC
JIOJDKHA OBICTPO
CHIKATBHCS.

Ecmu y paboTHHKa ecTh
3a00JICBaHUS CEPACYHO-
COCYJIUCTOM CHUCTEMBI,
YCC ocranercst

Ha poct UCC Bnusier MHOTO
(akTopoB (KkpoMme meperpesa) —
BBINOJIHEHHE THKENOH paboThl,
COCTOSIHUE 3JI0POBbSI U YPOBEHb
(U3MOATOTOBKH, MOBBIIIICHHAS
TeMIIepaTypa Ipu IpoCcTye,
0O0JIb OT TPAaBMBI WIIA CEPACIHOTO
MPUCTYTIa, 00E3BOKUBAHHE.
JlekapcTa (Hampumep — OeTa
Ouokaropstl), 3a00eBaHM
(cunycoBas Oapukapans

TUIIOTEPUO3 U JIp.),

— HENPEPBIBHO BO HECKOJIBKO KapIMOCTUMYJISTOP — MOTYT
BpeMmst paboTHI. TTOBBITIIEHHOH. BTk Ha UCC.
IToxazaTtens neperpesa JlaTauk 1oyKeH ObITh
—YCC Bbite, uem 180 MPaBUWJIbHO pa3MELIEH; IpU
MUHYC BO3pacT (JIET) CHJIBHOM TIOTOBBIJICTIEHUHN
KOHTaKT C KOel 1 cOOp JaHHBIX
MOTYT HapyIIUTHCS.
Temmneparypa (B IloBblleHHas IIpu noBbIIEHUHN TEMIIEPATYPhI
LIEJIOM). TeMIeparypa n YCC npu meperpese,
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https://ru.wikipedia.org/wiki/Gatorade
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B4%D0%B8%D0%BE%D1%81%D1%82%D0%B8%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D1%80%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0-%D0%B0%D0%B4%D1%80%D0%B5%D0%BD%D0%BE%D0%B1%D0%BB%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0-%D0%B0%D0%B4%D1%80%D0%B5%D0%BD%D0%BE%D0%B1%D0%BB%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D1%8B

TIOKa3bIBACT, YTO
OpraHM3M HE YCIIEBAET
OCTBITb, WJIH 4TO
Hapyumiach pabora
€ro MexaHu3ma
TEPMOPETYJISIIHH.

camkerne YCC mponcxoaut
0OBIYHO OBICTpEE, YeM CHIDKEHUE
TeMIEePaTypHIL.

OpanpHas TemIieparypa
- U3MepAeTCs
OpaIBEHBIM
TEPMOMETPOM (BO PTY).

BbazoBoe 3HaueHue npu
OTIBIXE B IOMEIICHUH C
KOHIUITUOHUPOBAHHBIM
BO3IYXOM.

Bo Bpems oxxnaemoii
MaKCHUMaJIbHOM
TeMInepaTrypou Ha
pabouem mecte, WK
MIPY MAKCUMAaJIbHOM
(u3nveckoi Harpys3Ke,
¥ TIOTOM TIOCJIe
MpeKpamieHus: paboTHI.

Ilocne BeImuBaHMs
XOJIOTHOM KUIKOCTHU
M3MEpEHHBIC 3HAYCHUS
HETOYHBIE.

OpanpHas TeMiepaTypa 0O0bIIHO
Ha 0,28°C (0,5°F) Hike
peabHOIA TeMIIepaTypbl EHTPa
Tena.

AypanbsHast
TemIeparypa

- U3MepsieTcs
uH(ppaxkpacHbIM
TEPMOMETPOM B KaHaie
yxa — 6e3 KOHTaKTa ¢
OapabaHHOI
MEePENOHKOM.

Temnepatypa ueHTpa
Tena

- U3MepseTcs
UHEPTHBIM
SIEKTPOHHBIM
JaTYUKOM B

JKEILY JOYHO-KHUIIIEYHOM
TpaKTe, U nepenacres
10 pasiuo.

Henpepsiro
H3MEpSIOIIHe
yCTpO#CTBa — paboTatoT
U BO BpeMs paboTHI, U
BO BpPEMS OTZBIXA.
M3mepurens
MIPOTJIAaTHIBAETCS 10
Haygasia paboTHI U
BBIBOIMTCS TIPU paboTe
KHIICYHUKA.

Camas TouHas
nHpopMmanus o
TeMIlepaType Tena.

Y HEKOTOPBIX
HU3MepHTeNeit ecTh
CUTHAIN3AIHS O
TIeperpeBe cBepx
JIOITyCTHMOTO,
cpabaThiBaeT B MOMCHT
Tieperpesa, Mo3BoJIseT
BOBpEMS IPEKPATHTh
paborty.

Y HEKOTOPBIX JIATYUKOB
aHaJM3 3aMepoB
BO3MOJKEH TOJIBKO
TIOCJIE CMEHBI.

Hekortopeie paboTHHKH HE MOTYT
HCIOJIb30BaTh MPOTIaThIBAEMbIE
JIATYUKH I10 COCTOSTHHIO
3I0POBBSIL.

Jatumk mpornaTeiBacTCsS U
3alUBaETCs BOIOH UIN
MIPOTJIATHIBACTCS C €J0H — YTOOBI
OH TIOTAJI B TOHKYIO KHIIKY W3
JKeNTyKa 10 Hadasa 3aMepoB.
[Ipu BHIMMBAaHUM XOJIOAHOM
JKUJIKOCTH TTOKa3aHuUs
(BpeMeHHO) 3aHMKAIOTCH,
HE00XOAUMO YIUTHIBATh 3TO MPH
aHajuse.

MosxeT coOpath TaHHbBIC JTUIIb
4acTh CMEHBI - TIPH yIAICHUH U3
KHIIEYHHUKA.

Macca Tena.

Mo3kHO MCTTIOIB30BaTh

HavanwsHoe 3HaueHue, u

IToreps Beca 3a neHb

T.x. yacTh moTa octaércs Ha

TOYHBIE BECHI. cpasy rmocie MTOKA3bIBACT OZI&X]E, TO )KETATEeITHHO
KemarensHO BO3JICHCTBUS HEAO0CTaTOYHOE B3BEIIUBATHCS, OCTABHUB
HCIIOJIh30BATh BECHI C  |HATPEBAIOIIETO BO3MEIIICHHUE [TOTEPh  (MUHUMYM OJCXKIBL.
U POBEIM MHUKPOKJIIFIMATA. KHUJIKOCTH, YTO HAIO
HMHIUKATOPOM. 0OJIBILIE MTUTB.

JlaBieHue KpoBH. ABTOMaTHYECKHE Hauanenoe (6a3oBoe)  |[Ipu Hanuumun Bo Bpemst 3amepa pyka noikHa
U3MEPUTEIIN. 3HAYEHUE, U M0CIIe 3a0oJeBaHM OBITH BBITSIHYTa, MaHXeETa —

paboTHI.

CepACUHO-COCYIUCTOMN
CHCTEMBI JaBJICHHE
KpOBH
BOCCTAHABIIUBACTCS K
HOpME MeJIJICHHEE.

VY pabouux ¢ TaKuMu
3a00JICBaHUSIMH Ha
JIaBJICHUE MOXKET
BJIMATH ITIOJIOKCHUEC
Tena.

MOAXOJIAIIETO pa3Mepa, HOTH He
JOJDKHBI TIEPECeKaThCs.

Ha xpoBsiHOE naBiieHuEe MOXKET
BIIUSTH 00€3BOKHBAHUE,
HEO0XOAUMO yUECTh 3TO.

Yacrora JbIXaHUs.

MOo>KHO cUHTaTh
BPYYHYIO C
CeKyHJoMepoM 1

HauansHoe 6a3oBoe
3HAUEHUE, U MTOCIIE
paboThL.

IIpu Hamuuuu
3aboJeBaHHN
CEpACUYHO-COCYIUCTON

Ha gacTtoTy npIxaHust BIUSIOT
Ipyrue GU3NOJIOTHIEeCKUe
(axTops! (HapuMep,
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MUHYTY. CHCTEMBI 9acTOTa MeTabOIMYECKU alluI03 OT
IBIXaHUS TIPOU3BOJICTBA JIAKTATA TIPH
BOCCTaHABIIMBACTCSA K |aHA3POOHOI Harpys3Ke).
HOpME MEAJICHHEE. Kypenue, actma u ap. Mmoryt
TOBBICUTDH YaCTOTY JAbIXaHU
W/WIIK 3aMEUTUTH BO3BPAT K
0a30BOMY 3HAYCHHIO.
HacropoxxenHocTb, Vxynuienue Perynsipno Bo Bpemss  |IIpu usmenenuun Camu mocTpagaBIye OT
BHUMATEIHHOCTD. YMCTBEHHOH paboThl, 1 mocIe YMCTBEHHOT'O TEIUIOBOT'O yJapa He BCeraa
paboTociocoOHOCTH,  |paboTEHI. COCTOSIHUS — pabo4MX  (3aMEeYaloT, YTO TOCTPAJa Il OT
crpanHoe nosezienue, |[Ipu padote c clielyeT HeMeUIeHHO  |meperpesa. HeoOxonumo
MOTepsl CO3HAHUSI — B |TIepepbIBaMU — HaIpaBUTh B OpraHu30BaTh PadOTy TaK, YTOOBI

YCIIOBUSX IIeperpena
9TO MPU3HAKH
TETIIOBOTO yAapa.

MIPOBEPSTH B HAUaje U B
KOHIIE TIepephIBa.

MTOMEIIICHUE C
KOHJAUIIMOHUPOBAHHBIM
BO3YXOM, U OKa3aTh
MEANUIITHCKYIO
IIOMOIIIb.

JIro/1 paboTaliy ¢ HaapHUKOM, U
MPUCMATPUBAIN IPYT 38 IPYTOM.

Hcrounnk: [OSHA; ACGIH 2014).
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(naBa 10. Kakue npobnembl crieayeT N3yUYmThb.

3a mocneaHee AecATUIIETHE OBLIO MOTyYEeHO MHOTO WH(OPMAIIMH O TEIUIOBOM BO3/ICHCTBUU Ha JIIOCH,
HArpy3Ke Ha OpraHu3M IIpH IeperpeBe, BIMSHHM IIEperpeBa Ha 3I0POBbE M PabOTOCIOCOOHOCTH, CIIOCO0AX OLCHKH
BO3NICHCTBUSA, W CO3AaBAEMOM WM OIMACHOCTH s 370poBhsi. Ho HecMOTpss Ha 3TO, IS CHIDKCHHSI OIACHOCTH,
CO3/1aBaeMOi TeperpeBoM pabOTHHKOB BO BpeMsi pabOTHI, HEOOXOIUMO IPOBECTH HUCCIEAOBaHUS B €€ HECKOIbKUX
007acTAX, OTHOCSIINXCS K 37I0POBBIO U 6€30MacHOCTH.

10.1 IATENbHOCTD BO3IEMCTBUA U EI0 XapaKTep.

B HekoTOpBIX OTpacisx paOOTHUKH TOBEPTAOTCS BO3ICHCTBUIO HATPEBAIOIIETO MUKPOKINMATA B TEUCHUE BCEH
CMCHEBI; a Ipyrue pa6OTHI/IKI/I MOTYT IIOABEPIraThbCA BOSHCﬁCTBHIO JIMIIBL YacTh CMEHEI. B oTHOmMEeHNN TOT'O, KaK BJIMSACT Ha
3/I0POBBE M O€30MACHOCTD JIOAEH BO3JIEMCTBHE HArPEBAIOIIET0 MUKPOKINMAaTa (HEMPEPHIBHOE B TE€UCHNUE BCEH 8-4acoBOM
CMEHBI) €CTh 00Illee MHEHHE CIIEUAINCTOB. A B OTHOIIEHUH TOTO, KaKOE TEIIOBOE BO3/IeiicTBHE Oe30macHo npu padboTe
B HarpeBaroleM MUKPOKIIUMATE JIUIIb YaCTh CMEHBI - MHOTO HESICHOTO. HEOOXOANMO BBISICHUTH:
- Hyxuwt mu [T1Y uis naurensHOCTH BO3ACUCTBES 1, 2 niu 8 4acoB [UIst OIEHKH PUCKA IS 310POBHSI?
- KakoBa Oe3omacHasi IMTEIBHOCTh BO3JICHCTBYSI IPH Pa3HOU CTEIICHU BO3ICHCTBUS (TIOJIHOM TETUIOBOU HArpys3ke)?
- OIMHAKOBO JIK BIHSAET HA 3I0POBBE OJMHAKOBBIE TETUIOBBIC BO3IEUCTBUS (HEMTPEPHIBHOE U C TIEpephIBaMu)?
- Eciii paGoTHHK TToaBepraeTcsl BO3ICHCTBHIO TIEperpeBa eKEIHEBHO (B pa3HOM CTENEHH, U B TEUCHHUE TICPUOIO0B Pa3HOM
JJIUTCIIBHOCTH, IMO3BOJIUT JIM 3TO €MY AKKIIMMAaTU3UPOBATHCA (TaK JKC, KaK U TEM, KTO IOJABCPractcsa BO3IL€I>1CTBPIIO
HEIMPEPHIBHO U IUTEIBLHOE BpeMsi)?
- Ilpu BozmeiicTBuM ¢ mepepbiBamMy, OyAyT M TpoOJIeMbl, BBI3BaHHBIE 00€3BOKMBAHHEM M TOTEPEH 3JIEKTPOIUTOB
TaKHMMH XK€, UTO U pa6OTHI/IKOB, IMOABEPraroInuXCs NMOCTOSHHOMY BO3II€I71CTBHIO HerepLIBHO?

10.2 Temnepatypa 1ieaTpa Teaa (BO3).

CornmacHo pexomennmaruun Hayuwoit rpymmet BO3 (WHO Scientific Group) HeXenaTeIbHO TPEBBIIICHIE
TeMmriepaTypsl 1eHtpa Tena Beime 38°C (100,4°F) npu JUIMTETRHOM €XKETHEBHOM BO3JCHCTBUU TIEperpeBa Ipu
BBIMOJIHEHUH TsDKE10M padotel [ WHO 1969]; u uTo nipu JOCTHUXKEHUU TeMIieparypbl nentpa tena 39°C (102,2°F) cnenyet
npekpamark padoTy B yCIOBHUSIX IIEpErpeBa - JaKe eCJId MPOBOJUTCS HENPEPHIBHOE M3MEPEHUE TeMIEepaTyphl LEHTpa
Tena. TpebyeTcs AoToTHATeTbHAS HHOPMAIIHS:

- OIMHAKOBO JIM 3TH OTPaHUUYEHUS MPUMEHUMBI JUIsI KPATKOBPEMEHHOTO U AJIS AJTUTENBHOTO BO3EHCTBHS HAarpeBaIoOIIEero
MUKpOKIuMarta?

- Mmeercs nm cunbHas B3aUMOCBA3b MEXIY OTUMH 3HAUYCHUSMH W yBEITHYEHHWEM pHCKAa Pa3BUTHUS «TETIOBBIX»
3a0oseBaHmi?

- Kakumu orpaHn4eHusIMH CUMTAThb 3T BEIMYHMHBL: MAaKCUMaJbHBIMH, KOTOpBIE HE JOJDKHBI NPEBBILATHCS BOOOILIE;
CPEIHUMH y TPYIIIBI JIFOAEH; W HHKHUMH 95% NOBEpUTEIBHBIMU MpEAETaMu?

- ImeeT nu 3HaueHUE TO, C KAKOW CKOPOCTHIO TeMIIepaTypa meHTpa tena BospactaeT 10 38 wmm 39°C (100,4 unu 102,2°F)
C TOYKH 3pEHUS OMACHOCTH Pa3BUTHUS TETJIOBBIX 3a00JIeBaHMA?

- Umeer nmu 3HaueHHE TO, Yepe3 KaKoW MHTEPBAJl BpEMEHH TeMIleparypa mneHTpa tena gocturia 38 wmm 39°C (100,4 wiu
102,2°F) - yepe3 1 "yac mpu BO3ACHCTBIHM HArpeBaIOIETO MUKPOKIMMATA; HIIH Tociie 00jiee IITUTSIIEHOTO BO3ICHCTBIA?

10.3 O0e3BOKMBAHUE OPraHU3Ma U HOTEPS DJIEKTPOJIUTOB.

XOopomio M3y4eHO BIUSHHE CHIBHOTO O0E3BOKUBAHUS M 3HAYUTEIHHOM MOTEPH 3JIEKTPOJIIUTOB Ha 37I0POBBE B
YCIIOBHUSIX BO3CHCTBUS HATPEBAIOIIETO MHUKPOKJIMMATa. A HMX BJIMSHUE B ClIy4ae, KOTJIa OHHM Pa3BUBAIOTCS B TCUCHUE
MECSIICB WIU JIET - HCU3BECTHO; U HEM3BECTHO, KAKOC BIIMSIHUE OKa3bIBACT JIOJITOBPEMEHHOE TIOCTYILICHHE JICKTPOJIMTOB
B opranusM (long-term electrolyte loading) npu HanWduM W TPU OTCYTCTBUH OOE3BOXKHMBAHHS OpPraHW3Ma WIH TPU
W30BITOYHOM COJICp>KaHUH BOJBI B opranu3Me. st Toro, 4ToObl pa3pabotaTh Ooiee MpreMiIeMblil pexKUM MpréMa BOIBI 1
ANEKTPOJUTOB JUISL Clydas JUIMTEIBHOW pa0OThl B YCIOBUSAX HArpeBarollero MUKPOKIMMAaTa, HEOOXOIuMO OOJIbIle
WHGOPMAIINH U TPOBEICHUE TA0O0OPATOPHBIX W SITHACMHUOIOTUICCKUX HCCIICIOBAHHA.

10.4 BausiHME XPOHUYECKOTO BO3JIEMCTBUSI HArPEBAIONIETO
MHUKPOKINMATA HA 3JIOPOBLE.

Bce wu3BecTHBIE pe3yNbTaThl JKCIIEPHUMEHTANBHBIX ¥ OOJBIIMHCTBA AIHIEMHOJOTHYECKUX HWCCIIEIOBaHUH
BIUSIHUS HArpeBarolIero MUKPOKJIMMATa Ha 3J0POBbE OTHOCHIHNCH K CIy4asM CpPaBHUTEIbHO HEMPOAOKUTEIHLHOTO
BO3JICHCTBUS - JTHH WJIU HEJEIH, M K CIIy4asM OCTPOTO Pa3BHUTHUs TEIUIOBBIX 3a00ieBaHuMi. Maslo M3BECTHO O TOM, Kak
TIeperpeB BIUSET HA JIOACH, [UTNTENBHO JKUBYIIHUX ¥ pabOTAIOMINX B YCIOBHAX HArpeBarollero MUKPOKINMaTa B TEUEHHE
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TPYIOBOTO CTaka W BCEH KM3HH. Bimser mu Takoe MIIUTENBHOE BO3ICHCTBHE HA CMEPTHOCTH WM Ha 3a00J€BAEMOCTH?
Ecin y paboTHMKa OBUTH CITy4an pa3BUTHS «TEIIOBBIX» 3a00JIeBaHUI — BIIMSET JIX 3TO HA €r0 37I0POBbE B JANbHEHIIEM, U
Ha MPOJOIDKUTENBHOCTD XU3HU? VI3BECTHO, YTO IO C HEKOTOPBIMU 3a0o0neBaHusAME (1uader, 3a00JIeBaHus CepACYHO-
COCYIMCTOM CHCTEMBI) MEPEHOCAT MEeperpeB Xyxke. EciiM HEKOTOphIe MPH3HAKK TOrO, YTO MOXKET OBITh W OOpaTHBIM
a¢dexT: HanpuMep, IpU JJTUTSIILHOM XPOHHUYECKOM BO3JICHCTBHH HAIPEBAIOIIET0 MUKPOKJINMATa PAOOTHUK MOXET CTaTh
0oJee MOABEPKEHHBIM Pa3BUTHIO KaK OCTPHIX, TaK M XPOHHUYECKUX MpodeccHOHATBHBIX 3a0oneBannii [ Redmond et al.
1979; Dukes-Dobos 1981]. Oco6eHHO BakKHO# MPOOIEMOil SIBIISIETCS BO3IEHCTBIE XPOHIMUECKOTO IeperpeBa Ha JTaBlieHHE
KpOBH, TaK KaK JIIOAM C TOBBLIINICHHBIM MJAaBICHHUEM MOTYT MPHUACPKUBATHCS MAaJOCOIEHONW ITUETHl, U TPUHUMATH
MOUYETOHHBIC JieKapcTBa. Takue JeueOHbIC MEpPhl MOTYT OBbITh HECOBMECTUMBI C PEKOMEHIAIMSMHU MUTh OOJIBIIC
JKAIKOCTH ¥ TIOTPEOIATH OOJIBIIIE COJIH TIPH BO3ACHCTBHY HArPEBAIOMIETO MUKPOKIMMATA.

10.5 BinsiHue MUPKaJIHOTO pUTMa (CYTOYHBIE U3MEPEHUS B
OpraHu3Me) Ha YCTOWMYMBOCTh K IEPETPEBY.

EcTtecTBeHHBIE W3MEHEHHs TeMIEpaTyphl LEHTpa Tena (3a CyTKH, LUpKaaHbli putMm) pocturaior 0,5°C
(MakcumanbHass mociie obema, MuHMManbHas paHo yTtpoMm) [Cheung et al. 2000]. Ilox BIMSHHEM HAarpeBarOLIETO
MHUKpPOKJINMAaTa 3T0 U3MeHeHHne Bo3pactaeT. Kpome Toro, oruér BO3 pexoMeHayeT orpaHnYMBaTh TEMIIEPATYpy LIEHTpa
Tena mpu paboTe B YCIIOBHSX TeperpeBa B TeueHHe 9-uacoBoil cMmeHbl <38°C (100,4°F) [WHO 1969]. Tpebyercs
BBISICHUTB:

- SIBnsieTcs MM ecTeCTBEHHOE M3MEHEHHE TeMIIEpaTyphl LEHTpa Tela JOMONHSIOMNM K YBEIUYSHUIO H3-3a MeperpeBa —
TaK, 4TO PUCK Pa3BUTHA 3a00JIeBaHUI Bo3pacTaeT?

- Ilpoucxoaut 1MW CyTOYHOE H3MECHEHHE YCTOWYMBOCTH pabOTHUKA K IMOBBIIICHHIO TEMIIEPaTyphl IIEHTpa Tela
(aHaJIOTMYHOE); ¥ TIPOUCXOIUT JIM aHAJIOTHYHOE U3MEHEHUE PUCKa IS 3710POBbs?

- HeoOxoaumo nu paspabotats pasuble 3HadeHus [11Y ans 1HeBHOTO U A71st HOYHOTO pabouero BpeMeHu?

[MToMuMO HW3MEHEHHH TeMIepaTrypbl Tela, CBS3aHHBIX C IUPKAIHBIM PUTMOM, Ha YCTOHYMBOCTH YeNOBEKa K
MepErpeBy MOXKET BIMATH JIPYroe MUKINYECKOe U3MEHEHHE TeMIIepaTypbl, BO3HUKAIOIIEE H3-32 MEHCTPYaJIbHOTO ITHKJIA
[McArdle et al. 2010b]. Ceiiuac HeW3BeCTHO, KaK BIHMAET TaKOe€ M3MEHEHHWe TeMrieparypbl meHtpa Tema (mo 0,5°C B
TE4eHHE CYTOK) Ha NEPEHOCHUMOCTh BO3JCHCTBHUS HAIPEBAIOLIETO MUKPOKJINMATA.

10.6 Bo3aelicTBre HArpeBaroUero MUKPOKINMATA U PEKUM
palOTHI.

IMo ouenkam, mopsinka 30% paOOTHUKOB TPYIATCS B PEKUME, OTIHYAIOIIEMCS OT OOBIYHOIO 8-4acoBOTO
pabouero musa (¢ 9 mo 17). Ilocmennas pabora, yUIMHEHHBIE pabouue THM NPU YKOPOUYCHHOW Henelne, BBIXOJ Ha
CBEpPXypOUHBbIE pabOTHI — BCE ATO BIMSAET HA PAOOTHHKOB, YAaCTO MPUBOIMT K HEJOCHITAHHUIO. A TO, KaK 9TH U3MEHEHHUS B
PUTME KXKU3HU BJIHAIOT Ha CHOCO6HOCTB BBIACPKUBATH MEPETPEB — MAJTIOU3YUYCHO. Hepea TEM, KaK BBOIUTH HOI[O6HBIG
WU3MEHEHUS B PEXKUM PabOTHI, KeJaTeJIbHO OIICHUTh X BO3MOXKHOE BIIMSHUE HA 3I0POBbE M OE30MaCHOCTb.

10.7 BoisgBiieHKE, AeUeHUE U IPOPUIAKTUKA 3a00JCBaHUN,
pPa3sBUBAIONINXCA W3-3a BO3ACHUCTBUSA HArPEBAIOIIETO
MUKPOKJINMATA.

[TpuopHuTEeTHBIM HampaBlIeHHEM PadOT JOKHO CTaTh HAXOXIEHHE CIIOCOOOB, MO3BOJSIOMNX OBICTPO U TOYHO
BBIABIISITH T€X PAOOTHUKOB, Y KOTOPBIX BO3ICHCTBHE HAIPEBAIOLIET0 MUKPOKIMMATa NPUBOIUT K YXYIILIECHHUIO 30POBbSL.
TaKue CIOCOObI JOJKHBI OBITH HEOPOTHMMH, U UX MCIIOIB30BAHUE MO3BOJIUT MPOBEPSATH IPYIIHI Jr0eH, paboTaomMX B
yCIOBUSAX neperpesa. Takxke HY)KHO H3YUUTh IPAYMHBL, PAa3BUTHE U CIIOCOOBI MPOPHUIAKTUKU TEIIOBBIX CyIOPOT.

Heo0xoauMo yiayqmuTh JIedeHHE TMOCTPaJaBIIMX OT TEIUIOBOTO yaapa. HeoOxommmo y3HATh OOJBIIE O TOM,
[0YeMy I10CJIe HEKOTOPOI'0 MOMEHTA, IIOCIIEICTBUS TEIUIOBOTO yapa CTAHOBSITCS HEOOPAaTHUMBIMHU — 3TO IIOMOXET HalTh
croco0b! JieueHust. Kpome Toro, He00X0ANMO ONPENEeNUTh, CYIIECTBYIOT JIM KaKHe-TO JIEKapCTBa, KOTOPbIe MOI'YT IIOMOYb
MPEIOTBPATUTh BOCTIAIUTEIBHYIO PEAKIIUIO TeJa, HEPEIKO MPUBOIAIILYIO K CMEPTH?

10.8 BiausHue rio0aIbHOro N3MEHEHUS KJIMMATA.

I'moGanbHOE U3MEHEHHUE KIIMMaTa MOYKET OKa3aTh CUJIbHOE BIMSHUE HA JTFO/ICH, pa0OTAIOIIUX B U BHE TIOMEIICHUH
(cenbCcKoe XO3SHCTBO, PHIOOJIOBCTBO, CTPOUTEIBCTBO M Ap.). Y PabOTHHKOB, KOTOPHIC HAXOASTCS B T'yCTOHACEIEHHBIX
pernoHax BOJH3M HSKBaTOpa, MOBBIIICHHBIM PHCK Pa3BUTHS TEIUIOBBIX 3a00JIEBaHWA M HECYACTHBIX CIy4aeB W3-3a
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M3MEHEHUH TeMIiepaTtypbl U Apyrux (HakTopoB (HU3Kas 3apIuiaTta, OTCYTCTBHE KOHIUIIMOHEPOB, CAETbHAs OIjIaTa TPy/ia)
[Lucas et al. 2014]. VM3meHeHne kiIuMaTa He 00s3aTENbHO CO3IAaéT HOBBIE OMACHOCTH. HO OHO MOXET YCYT'YOHWTb,
YBEIUYUTH PUCK Pa3BUTHS U CKOPOCTH Pa3BUTHUS, YCHIIUTh CEPbE3HOCTH Yke nmeromuxcs onacuocreit [ Schulte and Chun
2009; Schulte et al. 2015]. Schulte and Chun BBISBHJIM HECKOJIBKO BHJIOB ONACHOCTEH, CO31aBacMbIX HM3MCHECHHEM
knuMata: (1) yBenndeHue TemmepaTypbl (Bo3ayxa), (2) 3arpsisHeHue Bo3nyxa, (3) BozmeicTBUE YIbTPadUOIETOBOTO
n3nydyeHus, (4) BO3IEHCTBIE HETATHBHBIX MOTOAHBIX (PAKTOPOB, (5) yBelwueHHe pacnpocTpaHeHHs 3a00JeBaHUN W3-3a
POCTa YKciIa U3 IEPEHOCYMKOB U PacIMpPeHHs UX o0nacTu oduranus, (6) mepeMerieHne NpOMBIIUIEHHBIX NPEANPUATHI 1
MOSIBJICHUE HOBBIX OTPACiei MPOMBINUICHHOCTH, U (7) M3MEHEHUs B MOCTPOeHHBIX 3naHusix. Ha ¢ur. 10-1 nmoka3aHa
B3aUMOCBSI3b MEXKAY dTUMH KaTErOpUsIMH U BO3MOXKHBIM UX BIMSIHUEM Ha 3710pOBbE PAOOTHHUKOB. J[pyrum mociecTBUEM
W3MEHEHUs KJIMMarta SIBIISIETCAd yMEHbIIECHHE PAa0OTOCIOCOOHOCTH M IPOM3BOOUTENBHOCTH TpyAa (IPH BO3AEHCTBUU
HarpeBarollero MUKPOKIMMATa), YTO CHUXKAET 3apIuIaTy (@ 3TO TaKXKe HETaTUBHO BIMAET HA IICUXOJIOTUYECKOE COCTOSTHHE
u umeet 3koHommueckue nocneacteus) [Kjellstrom 2009; Kjellstrom et al. 2009b; Berry et al. 2010; Kjellstrom et al.
2010; McMichael 2013].

Brnusane w3mMeHeHUs KJIMMara Ha paOOTHUKOB - JIOCTATOYHO HOBas 00NAacTh MPOBEICHUS HCCiIenoBaHuid. B
HEKOTOPBIX CIy4yasX HETaTHBHOE BIMAHME W3MEHEHHsS KIMMAara MOXXHO YMEHBIINUTH 3a CYET YIyYIIEHUS CHCTEMBI
30paBOOXPAHEHHS; B JPYTUX CIIydasx Uil CHIDKCHHMS pHCKa (HIpUIETCA) NPOBOAWMTH IOJNWTHKY, HAlPaBICHHYIO Ha
MIPHUCIIOCOOIIEHNE K HOBBIM YCIIOBUAM (adaptation policies and actions) [Kjellstrom et al. 2009b; Kjellstrom and Weaver
2009; Nilsson and Kjellstrom 2010]. Tak kak 0KHAAETCS, YTO MPH KIMMATHYECKHX MEPEMEHAX C POCTOM TeMIIepaTyphl
BO3/IyXa €ro BIAXXHOCTh HE M3MEHHTCS, TO MOXET ObITh, 3HaueHus [1/[Y, paspaboTaHHble Ha OCHOBE KOMIUIEKCHOTO
nokaszatens Temreparypel WBGT, ocranyrcs 0e3 mameHeHmi [Ingram 2002]. Msiciap o pa3paOoTKe MpOrpaMMBbl IS
cOopa CBHUICTEIBCTB O HW3MCHECHHAX KIMMara M 370pOBhE JIIOACH OblTa BBICKazaHa B 1998 1. Ha BeTpede
MeKnpaBUTEIbCTBEHHOH TPYMIIbI SKCIEPTOB O M3MEHEHUI0 knumara (Intergovernmental Panel on Climate Change) u B
KOHEYHOM MWTOre BOIUIOTWJIAach B mporpammy «HeratmBHOe Bo3feiicTBHE BBICOKOM TeMIepaTypbl Ha 3J0pOBbE H
paborocniocobHOCTE» (Hothaps program) [Kjellstrom et al. 2009a]. I[Iporpamma Hothaps — 3To mccienoBanue, KoTopoe
MPOBOJUTCS BO MHOTHX IIEHTPax, W HANpaBJICHO Ha ONpe/esieHHe BIMSHUS Ha 3/[0pOBhE DPAOOTHUKOB M Ha WX
aJanTHPYEMOCTh TEIUIOBOTO BO3/ACHCTBHS Ha pabodeM MecTe, U BO3MOXKHOTO BIUSIHUS TNIOOATBHBIX KIMMAaTHYECKUX
W3MEHEeHUH Ha 3Tu npouecchl. [IporpaMmel (takas, kak y Hothaps u ap. moMokeT BBISIBUTH MOCIEACTBUSI BO3ACHCTBUS
MOTEIUICHNUS, U 3TO MOXKET OBITH MO3BOJIUT pa3paboTaTh B OyIyIeM HOBBIE PEKOMEHAALMH M0 OXpaHe TPYyAa B YCIOBUAX
neperpesa, 1 TpeOOBaHHs 3aKOHOIATENLCTBA s 3P PEKTUBHON 3alIUTHl pAOOTHUKOB.

10.9 BinsHne HarpeBarUIero MUKpOKIMMara Ha
BO3JICUCTBUE TOKCUYHBIX BELIECTB.

VYBenuueHne TemrepaTypbl MOXKET MOBIUSAThH Ha TO, CKOJIBKO BPEAHBIX BEIIECTB NOMAAET B OPraHU3M.
HccnenoBannsi Ha MOMOMBITHBIX JKUBOTHBIX, MpoBoamBiIuecs ¢ 1990-x, mokazany, 9TO HArpeBarOMMi MHUKPOKINMAT
CITIOCOOCTBYET TOTAJaHUI0 TOKCHYHBIX BEIISCTB B OPTaHM3M, YCHIMBAET TOKcWueckoe aeiicteue [Leon 2008]. Leon
3adBHJI, YTO U3MEHEHHUE TEMIIEPATYPhl LIEHTPa TeJla MOKET IMOBIMATH Ha MOTJIOIEHUE BPEAHBIX BELIECTB OPraHU3MOM, X
MEpPEMEIICHNE B OPraHW3ME M BBIBEIICHUE W3 HETO. YBEIWYEHHE KOJIMYECTBA BIBIXAEMOTO BO3JyXa MOXKET YBEIHYHUTH
MOCTYIJIEHHE BO3IYIIHBIX 3arpsA3HEHUN B OpPraHW3M 4Yepe3 OpTaHbl JbIXaHUs; a MOTOBBIJEIECHNE U YBEIHMUEHHE OTOKa
KPOBH B KPOBEHOCHBIX COCY/Aax KOXH MOJKET TOBBICUTH IMOCTYIUIEHHE HEKOTOPBIX BPEIHBIX BEIECTB 4Yepe3 KOXY
[Gordon 2003; Leon 2008]. Ha ¢wur. 10-2 moka3aHo, Kak HarpeBaloOlUi MUKPOKIUMAT W JAPYyTHe (PAKTOPHl MOTYT
HOBIHATH Ha (PU3UOJIOTUUECKUE PEAKIIUU IPH BO3AECHCTBUN TOKCUYHBIX BEIIECTB.

HccnenoBanns Ha >KUBOTHBIX IOKa3ajH, KaK HArpeBaIONIUIl MUKPOKIMMAT BJIMSET Ha IOIJIOLICHHE BEILECTB
OpPraHW3MOM — HO 3TH pe3yJIbTaThl CI0KHO MCIIONB30BaTh I OLIEHKH TaKOTro BIUSHUS Yy JMroAed. B aTux nccnenoBanusax
’KMBOTHBIE (B OCHOBHOM) OBLIM MaJIONIOJIBM)KHBI, OHU aKKJIIMMATU3UPYIOTCA B UIACAIBHBIX YCIOBUAX OKPY’KaroIIel cpesl,
a OCHOBHOM TEPMOPETYISATOPHON peakiieif nx opraHu3Ma Ha BO3/IEHCTBHE TOKCHYHBIX BEIIECTB CTAHOBUTCS TIOBBIIICHHE
temmepartypsl Tena [Gordon 2003; Leon 2008].

HccnenoBanus, MpoBOAUBIINECS KaK Ha 00pa3uax TKaHEeH, TaKk U Ha )KUBBIX OpraHu3Max MOKa3aiH, YTO TEeIJIOBOH
BO3JICHCTBHE OKAa3bIBACT BIIMSHME HA JIEHCTBHE TOKCHYHBIX BellecTB. Hampumep, Bo3pacTaeT MOTOK KPOBH, TEKYyILIEH
Yyepe3 KPOBEHOCHBIE COCY/IbI KOXKH, BO3pPACTaeT BBIIEIECHUE MOTa M PAaCXO BIBIXa€MOTO BO3Ayxa. A 3TO yBeIUYHBAeT
norajanue necTunuaoB B opranu3M [Gordon and Leon 2005]. Gordon and Leon [2005] Takke yHOMSHYIH O MOJENH,
UCIOJIb30BAHHON B MCKYCCTBEHHBIX YCIIOBHSIX, KOTOPasl MCIIOJIB30BaNach JUIsl MOJAECIUPOBAHUS MOMIOIIECHUS MECTHINAA
MapaTHOH M y4éTa MBM)KEHHS KPOBH, TEMIEpPAaTyphl M OTHOCHTEIHHON BIIAXXHOCTH. Tarke yIMOMHMHAIM HCCIIEIOBaHUS,
MOKa3aBIINe YCUIICHHE TIonaganus opraHoochopHBIX COeINHEHNUH B OpraHu3M yenoBeka. /s mofeii, paboTalomux B
YCIIOBUSIX HAarpeBaroLIer0 MUKPOKIMMATa, MECTHLUABI NPEICTAaBISIIOT IPYIyH ONAcHOCTh (C POCTOM TEMIIEpaTyphl
YBEJIUYUBAETCS IUIOTHOCTh MX IBUIM, M YBEIMYMBAETCS MX pacHpocTpaHeHue). Hexoropsle paOOTHMKM IEPECTaroT
ucnons3oBath cBou CU3 u3-3a co3maBaeMoro MMM CHIIBHOTO TUCKOM(OPTa B YCIOBHUSIX HAarpeBaroIEr0 MUKPOKINMATa
[Gordon 2003]. CoyeraHHOMY BO3ACHCTBHIO MEpPErpeBa W TOKCHYHBIX XMMHYECKHX BEILECTB MOTYT MOJBEPIaThCs,
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Harpumep,

MTO’KapPHUKH,

hepmepsl

U CEIbCKOXO3SUCTBEHHBIE PaOOTHUKH,

CTpOUTEIH,

MPOMBIIUIEHHOCTH, paboune MpOMBIIIIICHHBIX peanpusTuii [ Bourbonnais et al. 2013].
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Bonbmas gacte mHGOpMAUIMM O CBOHCTBaX TOKCHYHBIX BEIISCTB Oblja IMOJy4YEHA HPU NPOBEIACHUHU
9KCTIEPUMEHTOB Ha XXMBOTHBIX (KOTOpPBIE IPH 3TOM COJACPKAINCHh B KOM(OPTHBIX ycinoBusx). [loaroMy Hy»)HO TouHEe
OTpEeNeNuTh TO, KakoW pe3yibraT OylIeT [aBaTh COYETAHHOE BO3JCHCTBHE HA JIIOJCH TOKCHYHBIX BEIECTB U
HarpeBatomiero Mukpoknumara [Gordon 2003; Gordon and Leon 2005]. M3-3a u3MeHeHMH KIUMara, M YBEIWYECHUS
TeMIIepaTyphbl, BO3pacTaeT BaKHOCTH M NMOTPEOHOCTh B MH(OPMAIMHM O TOKCHUYHBIX BEHIECTBAX M MX COBMECTHOM (C
HarpeBarouM MUKPOKIUMaToOM) aeiicTBun Ha mofeit [ Leon 2008].
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@ur. 10-2. Kak remneparypa, BIa)XHOCTb, TSHKECTh BBIIIOIHAEMONW PabOTHI M TEPMOPETyIsiiys (OpraHu3Ma) BIUSIOT Ha
(U3NOIOTHUECKUE PEAKLIUH MIPH BO3ACHCTBUY TOKCHYHBIX BemecTB. Mcrounuk: Gordon [2003].
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10.10 Jdpyrue uccaeioBaHus, KOTOPBIE CAEIYET IPOBECTH.

K TakuM nccnenoBaHusIM OTHOCAT (M3Y4€HHE) JOCTOBEPHOCTH M YyBCTBUTEIBHOCTH CIIOCOO0B MHANBUAYAIEHOTO
MOHUTOpPUHTA, 3((EKTUBHbIE OpPraHU3alMOHHBIE METOABl (HampuMep, HOCTOMHCTBA W COAEp)KaHWE OOYyYeHUs),
SMUACMHUOJIOTUIECKIE UCCIeNoBaHus sl oneHku (amekBatHoctu) [1IVHa u I1/[Ya B ycnmoBusx, Korjga pe3yiabTaToOM
TEIJIOBOTO BO3JEHCTBUSI MOTYT CTaTh TEIUIOBBIC 3a00JI€BaHMsI, HECUACTHBIC CIy4Yad, YXyILICHHUE MPOU3BOAUTEILHOCTH
Tpyna [Bernard 2014]. Cnemyer paspabotate Oonee nmeméBpie CHU3 miast 3ammTel 310poBBsS paOOTHHUKOB. Takwe
UCCIIEIOBAHUSI NPOBOASATCSA, U B OyIylleM, HECOMHEHHO, HOSBATCS OoJiee COBEPILICHHBIE TEXHOJOIMU COXPaHEHHMS
30POBbSl pAOOTHUKOB, @ YaCTOTa CMEPTEH, HECUACTHBIX CIIy4aeB M «TETIOBBIX) 3a00I€BaHII — CHU3HUTCSL.
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MpunoxeHue A. YpaBHeHue Tens10006mMeHa.

(B enmHuIax usmepenuss CH)

OTo mpuioXkeHHe OoTHocuTCs K [J1aBe 3, u ero cojep:kaHne COOTBETCTBYET (CKOMHMPOBaHO n3) Pexomenmanmit
NIOSH 1986 r. NIOSH [1986a]. Criteria for a recommended standard: occupational exposure to hot environments:
revised criteria 1986. Cincinnati, OH: U.S. Department of Health and Human Services, Centers for Disease Control,
National Institute for Occupational Safety and Health. DHHS (NIOSH) Publication Number 86-113.

Tennonepenaya 3a cuét koraBekimu (C).

(B eounuuax usmepenus CH)
AnreOpandecku, TEINIOOOMEH MEXKTy TEJIIOM YEIOBEKa U OKPYIKAIOIIMM BO3YXOM CPEIOH MOYKHO 3aIicaTh TakK:
C=hcx (ta—tsk)
rmae
hc - cpennee 3HaueHne K03 duIMeHTa Terionepeaaun (3a C4ET KOHBEKIINN);
ta = remmnepatypa Bo3ayxa (°C)
tsk = cpemuss remmneparypa xoxu (°C)

3Havenne kodddunpenTa rermtonepenaun he st pa3HpIx gacter Tena pa3mudHo [ Nishi 1981]. B ocHOBHOM, 0HO
3aBHCUT OT JlMamMeTpa 4acTu Tena. Hampumep, mjis TyjgoBHIa 3HAYeHUE hc BABOE MeHbINE, yeM Juis O€aep. 3HaUCHUE,
UCTOJb3yeMoe Kak (cpeiHee) 3HadeHue hc, 0OOBIYHO MONYYArOT YCPEeIHCHHEM 3HAUYCHUH KO3 (UIIMEHTOB JJis TOJIOBBHI,
TPyAH, CIHMHEI, PYK, MANbIEB W HOT. 3HaueHne hc HaxoauTca B AWamna3oHe OT 2 A0 12 - B 3aBHCHMOCTH OT TOJIOKEHHS
Tena U (IBUTATEIIbHOMN ) aKTHBHOCTH.

Kpome Toro, Ha kK03pQUIMEHT TeruIonepeaun BIUSIOT CKOPOCTh BO3/yXa, HAIPaBJICHUE JIBIKCHHS BO3IyXa, U
onexa. 3HaueHUE CPeHEH TeMIlepaTyphbl KOXKH 3aBUCHT, BOOOIIE TOBOPS, OT criocoba e€ M3MepeHusi, KOJIMYeCTBa MECT
M3MEPEHHUH M MX ITOJIOKEHHUS Ha Teje, M 3Ha4YeHUs (BeCOBBIX KO3()(PUIIMEHTOB) I PE3y/IbTaTOB, MOJIYUYCHHBIX B Pa3HBIX
MeCTax MPOBEACHUS U3MEPEHUI.

MHorue MCcCleI0BaTeN! MBITAIUCh HAWTH CIIOCO0 YIMPOCTHTH BHIUMCIIEHHE KOHBEKTUBHOM Teruionepenayu. Tak,
MexayHaponHas opraHuzamnus mo crasmaptuzauuu (ISO Working Group on the Thermal Environment, ISO-WGTE)
pa3paboTajia MPOEKT CTaHJapTa IO BHIUUCICHUIO TEIJIOBOW Harpysku (Analytical Determination of Heat Stress [ISO
1982b]*). OaHUM K3 CHIENAHHBIX YIPOIIEHU ObLIO MCIIOJIb30BAHUE TOIBKO TPEX (CLIOCOOOB BHIUUCIICHUI) BeU4MHbI hc,
kotopas B cucteMe CH BrIpaskaercs B: Bt/ (M2 x °C).

* Omom cmanoapm 6vin nepecmompen. Cm.. Ergonomics of the Thermal Environment: Analytical Determination and
Interpretation of Heat Stress Using Calculation of the Predicted Heat Strain (Standard No. ISO 7933) [ISO 2004b].

(a) Korma ckopocTh BO3llyXa OYeHb HU3Kasl, U IPOUCXOIUT TOJILKO €CTECTBEHHAsI KOHBEKIIUS (M3-3a CUJIBI TSHKECTH ),
he = 2,38 x (tsk —ta )*»

(b) Ilpu mpuHYIUTETHFHOM IBIKESHUH BO3AYyXa C OTHOCHTEILHOM CKOpoCThIo (Var) menee 1 m/c,

hc=3,5+5,2 x Var

(c) Ilpu npuHY TMTETLHOM JBUKCHUHU BO3JIyXa C OTHOCUTENLHOU CKOpOCThIO (Var) cBeime 1 m/c,

hc = 8,7 x Var®®

OTHOCUTENIBHAsI CKOPOCTh Var, 10 ONPEAEIECHUI0, PABHA OTHOIIEHUIO: CKOPOCTH BO3yXa (OTHOCUTEIBHO 3EMIIH);
U CKOpPOCTH Tela (WIM yacTeil Tena) Mo OTHOIICHWIO K 3emie. [Ipu NBM)KEHHH Tena, BBI3BAHHOM BBIIIOJHEHHEM
¢usnueckoit paboThl, Var MOKHO BEIYHUCIUTH TO OpMyJie:

Var =Va+ 0,0052 x (M—58)

rie

Va = ckopocTb BO3ayXa, M/C;

M = remnooOpa3oBaHre B opraHnusMe pu oomere Beriects (Bt/m2).

Ho nnst (Oosbliiero) ynpoineHus: peKoMeHayeTcst mpocto a00apiath 0,7 M/c k Va [yuist yuéra IBUKECHUS Teja MPU
¢dusnueckoii padore.

Taxxke cranpapt [SO-WGTE pekoMeHoyer BKIOYaTh B YPaBHEHUE [UIsl BBIYHMCIEHUS KOHBEKTHBHOMU
TEIUIONIEPEaayy OTAENbHBIA KO3QPUIUEHT 11 yuéTa OeXKIbl, Ha3bIBAEMbIil «K03()(HUIIMEHTOM CHIKEHHS OILLyIIAEMOr0o
TEII000MeHa M3-3a HOCKH oj1ex1bI» Fcl. [{nst Berumcienus 3tToro ko3dduiimenTa npeiokeHo ypaBHeHUE:

Fcl = 1/(1 + (hc + hr) xIcl) (6e3pa3mepHas BeaUIKHA)
rae

hr = koapunuent TemnoodMeHa 3a CUET UIITyIEHUS;
Icl = TennonzonupyroIMe CBONCTBA OJEKABI, KJIO.
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Kaxk hr, tak u Icl 6yayt onmcano 6onee moapooHo Hmxke. Cranmapt ISO-WGTE pexomenmoBan HCons30BaTh
3HaueHue 36°C (96,8°F) nnst tsk, Tak Kak OXHIAETCS, YTO Y PabOTAIOIMX B YCIOBHSIX HarpeBarollero MUKPOKIMMAaTa
3HAUYEHHE TEMIIEpPaTyphl KOXXKU OyAeT ONMM3KUM K 3TOM BEIMYMHE; W BO3MOXKHAS IOTPELIHOCTh M3-33 OTIAMYHMA OyneT
HeBelmKa. Takxke nmpeamnojaracrcd, 4YTo IIpU BBIYUCICHUUN TeIIoOOMEHa 3a CYET KOHBCKIINHN (3TI/I IIOKa3aTeiIn
OTKOPPEKTUPOBAHBI TaK, YTO OHH) YYUTHIBAIOT TOJIOKEHHE TeNa pabOTHHKA.

OKoHUaTeNbHOe ypaBHEHHE JUIS BBIUMCICHHS TEIUI0OOMEHa 3a CcuéT KOHBEeKIMH (coryiacHo cranmaprta ISO-
WGTE):
C=hc x Fel x (ta=36) (B1/M2)

Tennonepenaya 3a cuér mamyueHus (R).

(B eounuuax uzmepenua CH).
AnrebOpanyecku, TEIFIOOOMEH MEXIy TEJIOM YEJIOBEKa M OKPYXKAIOIIUMU €ro MOBEPXHOCTSAMH TN 3a CUET W3IydYCHHS
MOJKHO OTIHCATh TaK:
R = hr x (Tr-Tsk)*
rae
hr = cpennee 3HaueHNE KOAPDUITHICHTA TEIUIONEpeIaun (3a CUET H3ITydCHUs ),
Tr = cpenusis TeMIiepaTypa OKpyKarollei cpelbl Ipy TeIIoo0MeHe n3nyueHueM (mean radiant temperature), °K;
Tsk = cpenHeB3BelieHHas TemepaTypa Koxu, °K.

3naueHne hr 3aBUCHT OT MOJIOKEHUs Tena (001ydaeMoro) pabOTHHKA, M OT H3JIydarolled CIIOCOOHOCTH
(emissivity) KOXHU W OJEKBI, a TAKXKe OT TEIDIOM30JIMPYIONINX CBOMCTB 0exkAbl. OT TOJOXKEHHS Tela 3aBUCHT TO, Kak
BeJIMKa OYyJeT TUIOIIa b TeNa, MOABEPTaoIascs N3TydeHHIO; a OT M3ITydalolled criocoOHOCTH OyNIeT 3aBHCETh TO, KaKas
YacTh JHEPruH, IMepeaBacMasl TCIUIOBBIM  HM3JIYyYCHHUEM, OYJeT TOIJIOMIAThCS 3TUMH  MOBepxHOCTAIMH. OT
TETUIOU30JIUPYIONINX CBOMCTB OACKIABI OyJIET 3aBUCETh TO, KaKas 4acTh TEIUIOBOW 3HEPTUH, MEPCHECEHHON H3ITyYCHUEM
Ha TIOBEPXHOCTH OJIEXK/IBI, JOCTATHET KOXKH.

Craamapt ISO-WGTE pekoMeHayeT Uil BRIYUCICHHS TEIUIOTIEpEIavr 32 CUET U3ITyUCHUS JTUHEapU3UpPOBAHHOE
ypaBHEHHUE:

R=hrx Fcl x (tr—tsk) (Br/mM2x°C)

BrusiHre TEIIOU30JIMPYIONIMX W TEIUIOM3JIyYaOlIMX CBOMCTB OJCKIbl HA TEIUIOOOMEH 3a CUET H3JIy4eHUs
YUHUTBHIBACTCS C MOMOIIBIO JOMOJHUTEIBHOTO Koadduirenta (oaexasl) Fcl, KOTOphIH Takke UCIONb3YETCs B YpaBHEHUH
JUTS TeTutooOMeHa 3a cuéT koHBeKIuH (C), MpUBEAEHHOTO BHIIIIE.

Taxxe peKOMEHIyeTCs BBIYUCIATH MPUOMIKEHHOE 3HaUeHne Koo durmenTa hr:
hr =4 x Esk x Ar/ { ADu x [(tr + tsk)/2 + 273]* }
= nocrosiunas Credana-bonbumana = 5,67 x 10 Br/(M2 x °K*)

BrustHue u3mydarorei crrocoOOHOCTH KOKM Ha TETNIOOOMEH 3a CUET M3ITydeHUs] YIUTHIBAETCS YWICHOM ypaBHEHHS
Esk, xotopoe mis wmHbpakpacHoro awmama3ona paBHo 0,97. BiusHHe TOJOXKEHUS Tella YIUTHIBACTCS OTHOIICHHEM
Ar/ADu, TO eCThb OTHOIICHHEM IUIOMIAJM KOXKH, IMOJBEPraloIICics TEIUIOBOMY HM3JIyYCHUIO, K IUIOMAAM BCEH KOXH,
BEIUMCIIsIEMOit o Gopmyne Hrobya (DeBois):

ADu = 0,00718 x (macca Tena W)**** / (poct H)*"*

B sToM ypaBHeHMm Macca Tena W BbIpaxkaeTcs B Kuiorpammax, a pocT H B caHTHMMeETpax, B pe3yJjibTaTe
BBIUMCIICHUH TIOJy4aeTcs uiomaas koxku Adu B kBanmpatHeix MeTpax. B cranmapre ISO-WGTE npuBoasTcst 3HaueHUs
otHomeHus: Ar/ADu:

Cros: 0,77
Cups: 0,70
[purnysurucs (Crouched): 0,67

3HaueHne tr (CpemHss TemIepaTrypa W3Iydarolield MOBEPXHOCTH OKpPY)KAoImIeH cpeibl) MOKHO BBIYHCIHUTH IO
dopmye:
tr=tg + 1,8 x Va® x (tg — ta)

Tak xe, Kak ¥ B ypaBHEHUH I TEIUIONepeaadyn 3a CYET KOHBEKIIMH, MOXKHO YIPOCTUTH BBIIIETIPUBEAEHHOE
ypaBHEHHE, IPUHSAB TEMITEpaTypy Koxku paBHou 36°C.

Tennonepenaya 3a cuét ncnapenwns (E).

(B eounuuax usmepenua CH).
3nauenue Ereq — To KoJIMYecTBO Teria, KOTOpOe HEOOXOANMO OTBECTH OT Tella B OKPYIKAIOIIYI0 Cpeay 3a CUéT
UCTIapeHus] TI0Ta C KOXH, 4TOObl H30eXaTh IIeperpeBa, IOBBINICHUS TeMrepaTypbl Teia. OAHAKO BO3MOXKHOE
MaKCHMAIBbHOE KOJMYECTBO MOTa, KOTOPOE MOXKET UCHapsAThes ¢ koxku (Emax), orpanuyeHo:
(a) IIpon3BOAUTETHLHOCTHIO TIOTOBBIX XKEIIE3;
(b) CriocoOHOCTEIO BO3/TyXa, OKPYKAOIIETO TEJI0, IPUHUMATh NCTIAPSIONLYIOCS BOAY;
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(c) Tem, 4To oziexk/1a MEIIAET UCTTAPECHUIO TTOTA.

Kak mokasano B riase 5 (B HACTOSILEM JTOKYMEHTE 3TOT MaTepHaj u3JioxkeH B [ 1aBe 4), Ha MPOU3BOAUTENBHOCTh
MOTOBBIX JKEJIE3 BIMAIOT BO3PACT, M0J1, CTETIEHb 00€3BOKMBAHMS OpraHU3Ma, U aKKJIMMaTH3aIHs.

Crangapt ISO-WGTE [ISO_1982b] (smom cmandapm nepecmompen, cm. Ergonomics of the Thermal
Environment: Analytical Determination and Interpretation of Heat Stress Using Calculation of the Predicted Heat Strain
(Standard No. ISO 7933) [ISO 2004b]) pexoMeHIyeT WCIOIH30BATh 3HAYCHHS] MAaKCHMAaIbHOW MPOWU3BOAUTEIHHOCTH
MOTOBBIX Jkeje3 650 rpamm/dac as He aKKIMMAaTH3WPOBaHHBIX Jojel, n 1040 rpamm/4gac mjsl aKKIMMAaTH3APOBAHHBIX
JoIeH — «CpeTHUX» PaOOTHHUKOB, 3aHATHIX (hM3UUECKOW pabOTOH B YCIIOBHSX HArpeBarollero MUKpokiuMmara. Ho stu

3HAYCHHS HE SIBJISIFOTCS COOCTBEHHO MAKCUMAJIbHBIMH 3HAYCHHSMU — OH OTHOCSITCS K YCJIOBUSIM, KOTOPBIC CO3/aI0T
MUHUMAaJIFHBIA pUCK 3a00JIeBaHNH M3-3a TIEperpeBa; a mpH OONBIIEM MOCTYIUICHUH TEIa BBIACIEHHE TI0Ta MOXET OBbITh
TIPYTHM.

ITpu paboTe B TeueHHe BCEH CMEHBI B YCIOBHSX HArpeBarolIero MUKPOKIMMATa Ui TOTO, YTOOBI HE MPOU30IILIO0
CHIKEHHSI paboTOCIOCOOHOCTH, CyMMapHas MOTepsl MoTa 3a CMEHy He JOJDKHa mnpeBblmath 3250 rpamMm [uid He
aKKIIMMATH3UPOBAaHHOTO paboTHuKa, W 5200 TpamMMm IS aKKIMMATH3HUPOBAHHOTO. OTH BEJIIMYHMHBI IIONyYEHBI U3
MIPEATONIOKEHHUS, YTO TTOTOBBIICTICHHE OyIeT paBHOMEPHBIM B TEUCHHE 8-MH YacoB, U YTO BBIICICHUE 1OTa 32 Yac Oyer
paBHBIM pUBeAEHHBIM Bble 3HaYeHUsIM (400 u 650 rpaMM COOTBETCTBEHHO).

Ecim BozneiicTBHe HarpeBaroliero MHKpPOKIMMAara Ha pa0oTHHUKAa OyJeT B TMpefelax JOMyCTHMOTO,
YCTaHOBJICHHOT'O B CTaHJAPTE; TO MAaKCHMAJIBHOE BBIJICTICHUE TOTa (Takke) He OylIeT MPEBBIIICHO, U HCIapeHHe 1M0Ta C
KOXH Oy/IeT OrpaHMYMBATHCS JIUIIL CIIOCOOHOCTHIO OKPYIKAIOIIETO BO3AyXa MpuHUMaTh Biary. (Torma) makcuManbHoOe
KOJIMYECTBO TMOTa, KOTOPOE MOXKET MCHapUThes ¢ Kokn (Emax, Kr/gac) MOKHO BBIYHCIIUTH C TTOMOIIBIO YPaBHEHUS W3
craggapra ISO-WGTE:

Emax = (psk,s —pa) / Re

rae

Emax = MakcumasibHasi CKOPOCTh HCITAPEHHUS TTOoTa ¢ KOxH (BT/M2)

psk,s = naBienwue mapoB BOIbI MpH TemMneparype koxu 36°C u oTHOCUTeNbHOU BiaxkHocTH 100%; mpruHIMAaeTCst paBHBIM
5,9 klla;

pa = napuuaJbHOE JIaBJIEHHUE MTApOB BOJABI IIPU OTHOCHTENBHOM BinaxkHOCTH 100% M TemnepaType OKpy’KaroLlero Bo3ryxa
(xITa);

Re = cymmapHOe CONMpPOTHBIICHUE HCIAPEHUIO CO CTOPOHBI OTPAHUYCHHOTO CJIOs BO3ayxa M onexasl (M2xklla/Br),
BBIUUCIIAETCS IO hopMyJIe:

Re=1/(16,7 x hc x Fpcl )

rie
hc = ko3 dunmenT Termonepeaayn 3a cu€t kouBekumu [ Br/ (M2 x °C) [;
Fpcl = Koodpdumment mns yuéra cHmkeHus temioooMena (latent heat exchange) w3-3a BIWSHUS OJIIEXKIBI

(6e3pazmepnsIit). Beraucisiercs mo hopmyie:
Fpcl=1/1+0,92 x he/Icl
Tpumeuanue k nepegody: npeonoioNCUMenbHoO, & hopmyne (svlute) - onewama.
Ta sice popmyna (u3 suyuxnoneduu MOT, 4 uzdanue) vienaoum max: Fpo = 1/(1 + 2,22h.1.)

rie
Icl = rermon3onupytomme cBoiicTBa onex sl ( M2 x °C/ Br).

DTO 03HAYAET, YTO CIOCOOHOCTH BO3/IyXa MPUHUMATH HCIIAPSIIOIINECS BOISHBIE MAPHI 3aBUCHT OT TEMIIEPaTypHl,
BJIAYKHOCTH, U CKOPOCTH OKPY>KAIOIIETr0 BO3yXa, a TAKKE OT CBOMCTB OACKIbl. HO B3aMMOCBS3H ATHX MapaMETPOB CO
CIIOCOOHOCTBIO PabOTHHKA BBHIICPIKUBATH BO3JICHCTBUE HATPEBAIOIIETO MUKPOKIUMAaTa — OYEHb CloXkHas. Kpome Toro,
CUTYyaIUsI OCIIOXKHSETCSI TEM, YTO JUISl HCTIAPEHNSI HEKOTOPOTO KOJIMYECTBA MOTA €r0 HY)KHO OOJbINe, YEM HCHAPUTCST —
YacTh MOTA CTCUET, WIIM MONAAET HA OACK Y. UTOOBI BEIYUCIIUTD KOJMYECTBO (IOTIOTHUTEIIBEHOTO) TI0Ta, KOTOPHIN CTEUET,
B ctagjapre ISO-WGTE npuBonutcs ypaBHeHus:

Sreq = Ereq

rie

Sreq = Tpedyemoe konmuuecTBo moTa (BT/M2). DTO KONMMYECTBO TaKKe MOXKHO onucaTth Kak [ g/ (vac x M2 ) | x 0,68

Ereq = Tpebyemoe xonmuuecTBo ucnapsiroerocs mora (Br/m2), ero Moxso BerauciuTh 1mo ¢opmyie Ereq =M + C + R

N = Db dekTHBHOCTH NCTapeHus 1MOoTa IS YelloBeKa 0e3 0JIeX/Ibl; MOYKHO BBIYHCIUTH IO PopMyIIe:

n=1-0,5/¢5%™

rie

€ = OCHOBHHE HaTypaJbHBIX JIOrapru(MOB;

w = Ereq/Emax, Taxxe 3TO OTHOIIIEHNE HA3BIBAIOT YBIAXHEHHOCTD KOXKH (IIOJI KOXKH, MOKPHITasl TIOTOM, ‘‘wettedness
index”).
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yIIy4IIaeT UCIIapeHUE U MEIIAET ero CTeKaHWI0. Tak KaK TOHKAasl TPUKOTAKHAS OJICkKIa XOPOIIO TpUjIeraeT K Tely, TO B
pe3ynbTaTe UcHapeHus mota (C OAekKAbI) OTBOJ TeIlIa OT Tela OyAeT HMpoucxXoauTh 3(h(EeKTUBHO, 0€3 3HAYMUTEIBHBIX
MOTePh. A €CIIU MOT MPOMHUTHIBAET HE IJIOTHO MPUIICTAIOIYI0, CBOOOIHYIO OJIEXKITY, TO 3 (EKTUBHOCTh HCIIAPUTEIBHOTO
OXJIKIACHUS OyJIeT 3HA4YMUTeNbHO Hrbke. Ecimu moctymuienue teria B opranu3Mm (M+C+R) IpeBBICHT CIIOCOOHOCTH
OpraHM3Ma OXJaXIaTh ceOs 3a CUET UCHAPUTEIBHOIO OXJAXKICHHS, TO BBIICICHHE IMOTa MOXKET BO3PACTH, YTOOBI
KOMIICHCHPOBATh IMOCTYIUIEHHE Tera. llpu 1MocTaTOYHOM IMOCTYIUIGHWH B OPTraHU3M BOMABI U AJIEKTPOIUTOB, U €CIH
OKPYKalOIIUH BO3MYyX CMOXXET TIPUHUMATH JOMOJHHUTEIhHOE KOJMYECTBO WCHAPSIONIeics BJard, TO TaKoe
KOMIICHCAIIMOHHOE YBEIIMUYCHUE MOTOBBIJICIICHUS HE MPUBEAET K 3aMETHOMY YBEIMUCHUIO (PU3UOJIOTHUECKOM HArpy3KH Ha
YesoBeKa.

Urobb1 obecrieunTh, 9TO TpeOyeMoe KOJIMYECTBO MOTa Sreq HW3MEHSeT CBOE 3HadeHHe MpH HW3MEHEHHH
YBIOKHEHHOCTH KOXH IJIMIIb B TOH CTENMEHW, B KAKOW A3TO YBEIWYHBAET (DU3MOJOTHYECKHH CTpecc, OTHOIIEHHE
Ereq/Emax (yBnaxHEHHOCTh KOKH) BIIMSET Ha Sreq B SKCIIOHCHIIMAIBHOMN CTEIICHH.

Yem MeHble cranoButTcs otinuune Ereq or Emax, TeM cuibHee BIMSHUE YBIAKHEHHOCTH KOKUW Ha Sreq. ITO
COOTBETCTBYET U CTpecCy (COo3aBaeMoOMy Il OpTaHNu3Ma TEePErpeBOM), U CyOBEKTHBHOMY BOCTIPHSITHIO HAarpeBaIOIIETO
MHUKpPOKIUMAaTa (CTEIIeHb OIIYIaeMOoro TucKkoMdopTa).

B 3TOM OTHOIIEHWM TOKa3aTenb Sreq Jdydile, YeM APYrhe MOJOO0HBbIC MMOKA3aTeN! ISl OIIEHKH HarpeBaroIIero
MUKpPOKIIUMaTa — HO OH TpeOyeT Ooyiee CIIOKHBIX BBIYHCIEHHNA. [Ipy HCMONB30BaHUM BBIYMCIUTEIHHONH TEXHHUKH
CJIO)KHOCTh BBIYHCIICHUNA OTXOJWUT Ha BTOpPOW IuTaH. HO BO3HHMKAET BOMPOC — a HYXKHO JIH TPOBOJHTH CJIOXKHBIC
BBIYHCIICHUS, €CTTU CAMU MCXO/HBIC JJAHHBIC HE OUYCHb TOYHBIC, €CITU WX HENb3s TOYHO M3MepuTh? K TakuM nepeMeHHBIM
OTHOCST CPETHEB3BEUICHHYIO TEMIIEpPaTypy YBIAKHEHHON KOXH, CKOPOCTh BO3IyXa W HAlpaBJIEHHE €ro IBMKEHUS,
MOJIOKEHNE Tella pa0OTHWKAa W IUIOM[a[b TOBEPXHOCTH Tella, TOJBEPraromiascs BO3JCHCTBHIO, TEIUIO- U
MapOU30JUPYIOIINE CBOMCTBA OJICKIbI, U BHYTPEHHEE TEIUI000Pa30BaHUE TIPHU BBITOJHEHUH PaOOTHI.

s Toro, 4yToOBI METOA PAacy€T MOT MPUMEHATHCA HAa MPAKTUKE, Jydllie, 4TOObl OH OBUI MPOCTHIM — a HE
YYHATHIBAJI MaKCHMaJIbHOE KOJMYEeCTBO (akTOpoB. B cTpaHaX, Tlle TPUBBIKIN UCIOIH30BATH €AMHUIII W3MEPEHHS, He
cootBercTBytomue CH (kwmmokanopuu, GyTel M ZIp.) UCIOJIB30BaHUE (GOPMYI C TIapaMeTpaMH, BHIPAKAEMBIMH B 3THX
€JIMHUIIAX, MOXKET TOMOYb BBIITOJIHEHUIO PacdéTOB. A Takue pacdy€Thbl MOTYT OBITH TOJIC3HBI JUIS ONPEACICHHS TOTO,
KaKoH crioco0 3aluThl OT MEpPerpeBa cielyeT UCIOIb30BaTh, B KAKOH CTEIIEHHU IeperpeB yrpoxkaer pabOTHUKAM; KaKUMH
JIOJIKHBI OBITH CPEJCTBA KOJUICKTUBHOM 3alIUThl HA JAHHOM pa004YeM MECTe.
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MpunoxexHue B. [lnarpamma ang oUeHKU CTeneHwu
00e3BOXMBaHNA opraHM3Ma no UBeTy MOYM.

Takue auarpaMMbl MOTYT UCIIOJIB30BAThCS B YUEOHBIX IETSAX IS
TOTO, YTOOBI (HATJISIHO) TTOKA3aTh, KaK BIIUAET CTEIICHb 00€3BOKEHHOCTH
opraHM3Ma Ha IBET MoOuHd. [Ipy TPOBEACHUU HCCICIOBAHHUS TOTO,
HACKOJIKO XOpOIIIO HM3MCHEHHE I[BETA MOYHM COOTBETCTBYET CTCIICHU
o0e3BoxuBaHug oprann3ma, Armstrong et al. [1998] oOnapyxwumu, 9TO
[[BET MOYHM TaKOH K€ XOPOIINI MHANKATOP, KaK U OCMOJISUTBHOCTh MOYH,
YACTbHBIA BEC MOYHM, O00BbEM MOYHU, OCMOJSUIBHOCTH IUIa3MbI (KPOBH),
KOHIICHTpAIlMs WOHOB HATPHUs B KPOBH, KOJUYECTBO Oe€lKa B IUIa3Me
(xpoBu). Ilpm mnpoBemenum Ooyiee paHHUX WCCIENOBAHHA, aBTOPHI
PEKOMEHIOBAJIM KCIIOJL30BaTh IBET MOYHM JJIs OLCHKH COCTOSHUS
pabOTHHUKOB Ha MPEANPUATHIX — 3TO IMO3BOJIMIO OBl TIONYYHUTh PE3yJIbTar,
CXOXHMHA C pe3ylbTaTOM TPU  ONpEACNICHHH TIUIOTHOCTH  HIIH
oCMOJIsITbHOCTH MOYH [ Armstrong et al. 1994, 2010].

XOoTs LBET MOYM JOCTATOYHO XOPOIIO IMOKA3bIBAET COCTOSIHUC
OpraHM3Ma B OTHOIIEHHH 00E3BOXEHHOCTH, HO Ha HETO TaK)Ke BIUSET
IieTa, MPUEM JICKapcTB, U 3a0oseBanms (cM. Tadumiry B-1).

Are you hydrated?

OueHka cteneHn o6e3BOXUBaAHUA NO UBETY MO4M

Het
oOe3BOXUBaAHUA

OpraHusm
o6e3BoXeH!

HYDRATED

DEHYDRATED

URGENT: Drink more water

BHuumaHue!

Cenvac Bam Hy»HO
nUTh GonbLlue BoAbl!

Ta6J’II/IL[a B-1. HpI/I‘lI/IHLI OTJINYHA IBETA MOYU OT HOPMAJIBHOTO.

CrabuTenbHEIE CPEJICTBA,
coJiepKaInue CEHHY

LBeTt OwveTta JlekapcTBa CocTosiHue 340pOBbS
ITpo3paunsblil
LBeT o61akoB Wndexuns MOYEBBIX MyTeH
WJIM MOJIOYHBIH bakrepuu
Kpucramist
Kup
JIEHKOIUTEI M DPUTPOLIUTHL
Causb
Kénrerit Buramuns!
OpaHnxeBblit Komnuieke ButamuuoB D Pugpammunmn CocTtosiHue (ATOIOTHs) IEUeHH WU
Kapotun Cynbbacanazun (Azulfidine) JKEJTYHBIX TPOTOKOB
MopkoBb DerazonupuArH (TAPUIILYM)
CrnaburenbHble
XUMHOTEpAIeBTUYECKUE
TIpenaparbl
Ot KkpacHOro Caexiia Pudbamnunmn KpoBb (uH(peKIOHHOE 32001€BaHUe
1o pozoBoro | ExkeBuka (4epHuka, u€pHas (Pudanun, Pumaran) WJIH PaK)
CMOpPOJINHA) deHa30nupUIuH ToxcuuHble BemecTBa (Ipu
PeBenn (Phenazopyridine) OTPAaBIICHUU CBUHIIOM WU PTYTHIO)

IIBet nmopTBeiHa
WJIA PO30BBIN

[opdupus (HaciaeacTBEHHOE

3a00JIeBaHuUE)

KpacheJm, ILO6aBJ'I$ICMBI€ B AMI/ITQI/IHTI/IHHH

MIPOAYKTBI

3enéHblil
WJIH TOITy 00

Hunomerard (MHIOIIH)

[ponodon (Junpusan)
JlexapcTBa, coaepixaiue
METHWJIEHOBBIN CUHUNA

KopuuneBsiit

BobGoBrie
PeBennb
Anos
3aboiieBanusl ITIEYEHN TN
Mo4eK (IUPPO3)

AHTHUMAIISIpHUITHBIE TTPeTapaThl

(XI10pOXHH, TPUMAaXHUH)
AHTHOMOTHKH (METPOHHMIA30,
HUATPO(DYPAHTOWH)

CriaOuTeNbHBIC CPENICTBA,
coJieprKaIne Kackapy WK CeHHA

HNudexmmonabie 3a00IeBaHIS
MOYEBBIBOJISIIHNX ITyTCH

Hcrounuk: Mayo Clinic 2011; Medline Plus 2011; Watson 2011.
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MpunoxeHue C. lNoka3aTenb TeMneparypsbi.

Heat Index

HarnonasnpHOe yrpaBiieHHE OKEaHWYECKMX W aTMochepHbix uccieaoBanuii (NOAA) omyOIMKOBajo CBOU
JTAHHBIC O CTETICHH PHCKA U TPeOOBAHUIX K 3alIUTHBIM MEPOTIPHITHSAM IPH Pa3HbIX 3HAYECHHSX ITOKa3aTelsl TEMIIepaTypbl
(rabmuna C-0, cM. HWXKe; ecTh KanbKyysaTop onnaiiH). [lokasarens temmeparypsl (Heat Index) — 3TO KOMILJIEKCHBIN
MI0KAa3aTellb, YUYUTHIBAIOIIUM M TEeMIIEpPaTypy BO3AyXa, U OTHOCHUTENFHYIO BIQXXHOCTh TaK, YTOOBI MONYyYUTHh 3HAUCHHE,
oTpakarolee cyOBEKTHBHOE OIIYLICHUE JKaphl YEIOBEKOM. 3HAYCHHUS TIOKA3aTellsl TeMIIEpaTyphl pa3padaTbIBaauCh s
CIIEAYIOIINX YCJIOBHIA: B TEHH, IIpH ciiaboM BeTpe. [1o3ToMy Ipu mpsMOM BO3JCHCTBUH COJIHEUHBIX JIyUei 3TO 3HaUCHHE
MOJKET BO3PACTH, HAIpuMep, Ha BeTnauHy 10 8 rpanxycos (Lenbens, u o 15 rpamgycoB ®apenreiita).

Taxxe mereocayx0a CLIIA MoxeT BbITycKaTh (ITyOIUKOBATH) MIPOTHO3BI TEIUIOBOW OOCTAHOBKH:
- CoxpaHeHHE TOBBIIICEHHON TEeMIIEpaTyphl: MoKaszarenb TemmepaTypbl oT 41 mo 43 °C (105—110°F) B TeueHue
caenyromux 3-7 qHeil.
- Oxuaemast BbICOKasi TeMIieparypa (BO3MOKHO IOSIBJIIEHHE YPE3MEPHO BBICOKON TeMIIepaTyphl B TEUEHHE CIIEAYHOLIUX
24-72 gacoB).
- OnacHoe MOBBINICHHE TeMIepaTypbl. B Teuenue cienyrommx 24 4acoB, ¢ OONBIIOW BEPOSTHOCTHIO, MOBBILICHHE
TeMIIepaTypsl OyIeT HACTOJIBKO OOJIBIINM, YTO OyAET MPEACTABIATH ONACHOCTh ISl KHU3HH.
- IloBbimenne Temmeparypbl. 3HAUeHUs] MOKa3aTells TEMIIepaTypbl TaKWe, YTO jKapa MPHHOCUT AUCKOMQOpPT, HO HE
MPEACTABIISIET OMMTACHOCTH JJIS )KU3HH MIPU COOJII0ICHIH Mep 0€30MacHOCTH.

Tabmuna C-0. YpoBHM ONaCHOCTH ITPH Pa3HBIX 3HAYCHHUSIX TeMIlepaTypbl U BiaxHocTu. Mctounuk: NOAA [2012].
TemnepaTtypa, °C (°F)
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Puck pa3sutus 3a0051eBaHUi M3-3a BO3CHCTBYSI HArPEBAIOIIEr0 MUKPOKIIMMATA, WIIHM BBIMOTHEHUS (DU3UIECKON pabOThI:
IToBeImenHOE OdeHpb cHITbHAS
BHHUMAHHE OIacCHOCTh

Buumanne OmnacHOCTb
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https://www.wpc.ncep.noaa.gov/html/heatindex.shtml

Mereocnyx6a (NOAA) ucmosb3yeT 4 ypoBHS PHCKa JJISA OIEHKHA OMACHOCTH JUIS 30POBBS U TPeOOBaHUS K MepaM II0
3amuTe. Ynpasienue o oxpane tpyaa (OSHA) momudurpoBano Tabnuiy C-1 ass UCIIONB30BaHUS Ha CBOEM calTe.

Tabauna C-1. TpeboBaHus K MepaM 10 3alIMTE PAOOTHUKOB MPHU Pa3HOM IOKA3aTeNIe TeMIIEPaTyphl.

lMokasaTenb TemnepaTypbl
) YpoBeHb pUCK Mepbl n uT THUKOB
(heat index) pPOBEHb pUCKa epbl No 3awute pabo

Tlo 33°C (00 91°F) et (e o) OO0mIre MEepOTPHUATHS IO TUIAHUPOBAHHIO padOT
10 OXpaHe Tpyaa

[IpunsiTHE MEp PETOCTOPOIKHOCTH, U

Ot 33 mo 39°C (91 - 103°F) YMepeHHbIiH MTOBBIIICHHE UHPOPMHUPOBAHHOCTH 00

OITACHOCTHU

Hcrounux: OSHA [2012¢].

JomonHuTensHyI0 HHGOPMAIMI0 O MepaxX NpPeJOCTOPOKHOCTH M M 3aIlMUTHI PAOOTHUKOB MOXXHO HAWTH Ha caiTe
OSHA.

HpnMeanne: €CJIM TEIUIoIECpEaala 3a cuéT N3JIy4YCHHS BHOCUT 3HAYNUTENbHBIN BKIIA B TMOCTYIJICHUE TEILJIa B OPraHu3M,
TO MOXCT CHU3UTHh TOYHOCTH H ITOJIC3HOCTH HpI/IBCI[éHHOFO BBILIC ITOKA3aTCIIA TEMIICPATYPhI.

Bxknan Uuacturyra oxpansl Tpyaa (NIOSH) B pazBuTtHe cTpassl:

oOecrieueHre Oe30MacHBIX U TUTHEHHYHBIX YCIOBHUM Tpyia U BceX paOOTHUKOB
3a cuéT UCCIeIOBaHUi U POPUIAKTUKY.

Jlns momydenust JOKyMeHTOB, ormyoymkoBaHHBIX NIOSH, wimn Ho nH(DOpMAITIH, CBSDKUTECH C HAMU:
tenedon 1-800-CDC-INFO (1-800-232-4636); TTY: 1-888-232-6348 ; E-mail: cdcinfo@cdc.gov
WJIM [TOCETUTE Halll callT: www.cdc.gov/niosh.

JIJis oty YeHHsI €KEeMECSYHBIX HOBOCTHBIX COOOIIICHUH,
Br1 moxere noamnucarscs Ha NIOSH eNews 1o cepiike www.cdce.gov/niosh/eNews.

DHHS (NIOSH) Publication No. 2016-106
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NMyonukauum o 3aboneBaemoctu u CU3 ot neperpeBa
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' [1pu monbITKE HAUTH KaKue-HUOY b TaHHBIC O HECUACTHBIX CITy4dasx W/Wiy npogzadoseBanusx B PO,
BBI3BaHHBIX [IEPErPEBOM paOOTHUKOB OKa3aloCh, YTO B Ioknaae PocnoTpebHan3opa Takue ciyyan OTAEIBHO
HE YIOMSIHYTHI BOoOI1Ie; a o01ee yncio npodsadosueBanuii (6onpexu boavuiol done paboyux mecm c
epeonvimu ycaosuamu mpyoa) B 2017 r. ctaiio MeHee 5 ThIC., 9TO C YIETOM YHCICHHOCTH HACETICHUS — B
JIECATKU pa3 MEHBIIIE, YeM B PA3bIBUTHIX CTPAHAX3 C JYUIIUMH yCIOBUSMH Tpya. VIcTOUHUK:
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MuxaiinoB B.A. — Csepanosck : Cepanosckuit HUU rurnens! Tpyaa u npogmnaronoruu, 1958. — Towm 111,
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Kues : UznarenscTBo "3mopos's”, 1968. — C. 45-57. — 174 c. - 2000 3k3. — (MaTepuaibl HAYIHOH CeCCUU
Houenikoro HUU ruruens Tpyna u npod3adosieBanuii).

* B HEKOTOPBIX CTpaHaX C >KApKUM KIMMAaTOM HMMeEeTcs OObluaii: JenaTh B CEpeJMHE JHs, KOorja apa
Hamboyee CUIIbHAs, TepephiB B paboTe (cHmecra) - 4TO CMemaeT Bpemsi paboThl Ha yTpO W Bedep, Koraa
TeMIIepaTypa Bo3ayXa 1 COJTHEYHOE U3TyUeHue cinadee

> Maxcumosuu B.A. TIpOTUBOTEIIOBBIE CPEACTBa WHAWBUAYaJbHOM 3alUTHl A cBapiiukoB // ['mruena
tpyna / Kyamues FO.U. — Brmryck 19. — Kue: UzmatensctBo "3mopos's”, 1983. — C. 34-36. — 112 ¢. —
(Peciybnmkanckuii MexxyBeoMcTBeHHBINA cOopHUK). — 1000 3K3. - [ISSN 0376-253X.

¢ Tlamyemnuose T.II., Yunuanaosze I'I., Bywyxkypu H.H., Arxobuose H.H. K Bompocy ¢usmnoro-
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