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Mpeancnoeue

Lenvu npuHumnel cTaHaapTusaumm B Poccuiickon Pegepavumm yctaHoBneHbl PegepansHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHWYecKoM perynMpoBaHun», a npasuna npuMeHeHus HauMoHanbHbIX
ctaHgaptoB Poccuickon Peaepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaumsa B Poccuiickon degepaumn.
OCHOBHbIE NOMOXEHUS»

CBepieHUs o cTaHQapTe

1 NOANrOTOBJIEH ABTOHOMHOW HekOMMepveckon opraHusauuen «Hay4vHo-uccriegosaTenbCkun
LieHTP KOHTPONS U AnarHocTukn TexHudeckux cuctem» (AHO «HWL, KO ») Ha ocHoBe cCOBCTBEHHOTO ayTeHTUY-
Horo nepesoda cTaHAapTa, yKasaHHOro B MyHKT 4

2 BHECEH TexHnyeckum komuteToM no ctaHgaptusaummn TK 201 « OproHomuka»

3 YTBEPXOEH W BBEAEH B AEWCTBUE MMpukasom denepanbHOro areHTCTBa NO TeXHUYECKOMY
perynvpoBaHuio U meTponorim ot 18 gekabps 2008 r. Ne 484-ct

4 HacToswmi ctaHgapT naeHTudeH mexxayHapogHomy ctaHaapty UCO 8996:2004 «SproHoMuka Tep-
mManbHol cpeabl. OnpegeneHue ckopocTn obmeHa BewecTBy (ISO 8996:2004 «Ergonomics of the thermal
environment — Determination of metabolic rate»).

Mpv NprMeHeHUn HacTosILLero cTaHaapTa pekoMeHAyeTCA UCNOMb30BaTb BMECTO CCbINTOYHBIX MEXAyHa-
POAHbIX CTAH4aPTOB COOTBETCTBYIOLIME UM HauMoHanbHble cTaHaapTel Poccuiickoit ®egepaumn, ceeaeHuns o
KOTOpPbIX NPVUBEAEHbI B AOMONHUTENBHOM NpusioxeHun E

5 BBEJEH BMNEPBbIE

UHopmayusi 06 USMEHEHUsIX K HacmosiueMmy cmarHOapmy rnybriukyemcsi 8 exe200HO u30asaeMoM
UHbopMayUOHHOM yKkazamerie «HautoHansHele cmaHOapmbl», @ MEKCM U3MEHEeHUU U r10pasoK — 6 exeMe-
CAYHO UsdasaeMbix UHHhOPMaYUOHHbIX yKasamersax « HayuoraneHbie cmaHOapmei». B cnyyae nepecmompa
(3aMeHb!) unu ommeHb! Hacmosiuje2o cmaHAapma coomsemcemeyloujee yeeoomieHue bydem onybruKoeaHo
8 eXXeMecsYHO u3dasaeMoM UHOpMayUOHHOM ykasamerie «HayuoHanbHbie cmaHAapmbi». Coomeemcmey-
rowast uHopmayusi, yeedoMIIeHUE U MeKecmbi pa3Melyaromesi makxe 8 UHGOpMaUUOHHOU cucmeme obuiezo
rnonb308aHus — Ha oghuyuansHoM calime @edeparnibHO20 ageHmemea o MexHUYEeCKOMY pe2ynuposaHuio U
Mempoiioauu 8 cemu VIHmepHem

© CraHpgapTtuHgopm, 2009

HacToawuii ctaHgapT He MOXeT GbITb MOMHOCTLIO UM YacTUHHO BOCMPOUSBEAEH, TUPaXMPOBaH 1 pac-
NpocTpaHeH B kauecTBe ouULMansHOro UsdaHns 6es paspeweHia deaepanbHOro areHTCTBa No TeXHUYecKo-
My perynmpoBaHuio U MeTPOMormn
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

JproHomMuka TepmanbHOMn cpeabl
ONPEOENEHUE CKOPOCTU OBMEHA BELLECTB

Ergonomics of the thermal environment.
Determination of metabolic rate

DataBBegeHnsa — 2009—12—01

1 O6nacTb NnpUMeHeHusA

ObmeH BellecTB (MeTabonmam) — 310 NpeobpazoBaHmMe XMMUYECKUX BELLIECTB B MEXaHNYECKYHO 1 Ten-
nosyto aHepruto. CkopocTb 06MeHa BeLlecTB onpeaensieT aHepreTnieckne 3atpaTtbl MPK MblLLEYHON Harpyske
YernoBeKa 1 XxapaKTepunsyeTcsl YACIOBBLIM MHAEKCOM akTUBHOCTU. CkopocTb 06MeHa BELLECTB SIBNSETCA BaX-
HbIM MokasaTenem KomdopTa Uiy HanpskKeHns YeroBeka B pesynbTarte BO3AENCTBUS TepManbHON cpeabl.
B yactHocTu, B ropsiueil cpee BBICOKUIA YpOBEHb NPOM3BOACTBA MeTabonMueckoro Tenna npu MblleYHON
paboTe ycyrybnseT TensoByo HAarpy3Kky B CBS3U C HEOOX0AMMOCTbLIO paccensaTh 60nbLIee KONMUYECTBO Tenna
B OCHOBHOM, 3a CYeT UcnapeHns noTa.

B HacTosiLem cTaHaapTe ycTaHOBNEHbI MeTOAbI ONpeAerieHnsl CKopocTU 0bMeHa BeLecTB B pa3fINyHbIX
KnumaTtumdecknx paboumnx cpegax. CtaHaapT MOXeT BbiTb MPUMEHUM WU ANA APYrUX Lenen, HanpuMep: ans
OLEeHKM MeToaoB paboThl, 3HEPreTUIECKUX 3aTpaT AN BbIMNOMHEHUs onpeaeneHHon paboThl UK 3aHATUA
CnopToM, 0BLUKX 3aTpaT 3HeprM 4nsi Kakoro-nnbo Bmaa AesaTenbHoOCTU N T. 4.

OueHkn, Tabnuubl 1 Apyrne AaHHble, BKITHOYEHHbIE B HACTOSALWMIA CTaHAAPT, OTHOCATCH K «CpeaHeMy»
WHOUBMAYYMY CO cneayowumMm nokasaTtensimm:

- My>kduHa, 30 neT, Mmacca 70 kr, pocT 1,75 M (nnowagb nosepxHoctn Tena 1,8 M2);

- XeHwwuHa, 30 neT, Mmacca 60 kr, pocT 1,70 M (Nnowaab NoBepxHocTh Tena 1,6 m2).

Mpun paboTe ¢ pasnnuHbIMU rpynnamMmn HaceneHns (4eTu, nuua NoXnoro so3pacTta, Nogmn ¢ pusandeckuMmm
HeJoCTaTKaMu 1 T. 4.) MpU NONb30BaHNN HACTOSALLMM CTaHAapToM Heobxoauma ero agantawums K KOHKPETHOM
cuTyauun.

2 HopmaTuBHbIE CCbINKH

B HacTosAwem cTaHaapTe NCnonb3oBaHbl HOPMaTUBHbIE CCISIKX Ha criegytolimMe cTaHaapThl:

NCO 9886:2004 3proHomuka. OueHka TeMnepaTypHON Harpyskm Ha ocHoBe HU3MOITOTUHECKNX U3Me-
peHui

NCO 15265:2004 3proHomuKa TepMarnbHON cpefpbl. CTpaTerust oLeHKU pucka Ans npeaynpexaeHns
cTpecca unu guckoMmdopTa B TepMarbHbIX pabounx cpeaax

3 OCHOBHbI€e NMPUHUMNbI U TOYHOCTb

MexaHunueckan acpdeKTUBHOCTb MYCKybHOW paboThl, KOTopasi HasblBaeTca «nonesHon paboTony W
[0CTaToYHO HM3Kas. B 6onbluMHCTBE BUAOB paboT Ha Npor3BoACcTBe Ao husmdeckux paboT HeBenuka (Bcero
HECKOIbKO MPOLEHTOB) N UMEET HyreBoe 3HaueHne. DTO 3HaUUT, YTo oBLLUIA pacxo dHepPrun Npu BbIMOSTHEHUN
paboThbl NpeanonaraeTca paBHbIM NPOW3BOACTBY 3Heprun, Heobxoaumon ana oborpesa Tena. Ans uenen
HacTosilero cTaHgapTa CkopocTb obMeHa BellecTB npegnonaraeTcs paBHOW KOMUYECTBY CO34aBaemMoro
Tenna.

U3paHve opmumanbHoe
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B Tabnuue 1 nokasaHbl pasnnyHble noaxoAbl KonpeaeneHno CKOpoCTH o6MeHa BellecTB, npueegeHHble

B HacTodAlleM cTaHOapTe.

Tabnuuya 1 — YpoBHU onpegeneHnsi CKopocTn obMeHa BelecTs

YposeHb MeTon TovHoCTb OcmoTp paboyero mecra
1 Ot6op 1A Knaccudwmkaums no Mpy6as nHdopmaums. He tpebyetcs, HO HeobXxo-
npodeccum OdyeHb BbLICOKMMA  PUCK | AVMa MHdOpMaUWsi O TEXHUYe-
owmnBKku cKoM 06opyaoBaHUK U OpraHu-

3auum Tpyaa

1B Knaccudukaumsi no
BUAY OEATENBHOCTH

2A [pynnoBble OLEeHOY-
Hble Tabnuubl

BbICOKMI pUCK OLIMGKM.
TouHocTb: +20 %

Tpebyetca un3ydveHue aBu-
XKEHUN 1 BpemMeHn BbINorHeHus
paboTbl

2 Habnioagenue

2B Tabnuubl pns yc-
TaHOBINEHHbLIX BUOOB Aes-

TEInbHOCTN

3 Ananus Mamepenne  cepaue- CpegHuii puck owmbku. Tpebyetca wuccneposaHve
BueHns B 3agaHHbIX Yo- Tounoctb: + 10 % AN onpeaenenus penpeseHTa-
NOBUSAX TUBHOTO Nepuoaa

4A WN3amepeHve noTpe-
6neHus kucnopoaa

Ownbkn B Nnpegenax Tod-
HOCTU U3MEPEHUNI NNUN U3yue-
HUEe OBWKEHUW W BpeMeHu
BbINONHEHNA paboTbl.

TouHoCTb: £5 %

Heobxogumo n3yveHune
OBUWXKEHUA U BPEMEHN BbINOJI-
HeHuns paboThbl

4 BkcnepTtusa

4B MeTopa ABOVIHOW Me- OcmoTtp paboqero He 065-

YeHOW Boabl 3arerneH, HO Heobxoanmo oue-
HUTb cBOBOAHOE BpEMS
4C Mpsimaa  kanopu- OcmoTp paboyero mecra He
mMeTpus obasaTteneH

[aHHble noaxoabl CTPYKTYpMpoBaHbl B cooTBeTeTBUMU ¢ MCO 15265. B HacToAweM cTaHagapTe paccmar-
puBalTCs creayoLwme yeTbipe YPOBHS:

YpoBeHb 1. OT6Op

Ha gaHHOM ypoBHe NpuBeAeHbl ABa NPOCThIX M yA0OHbIX B UCNONb30BaHWN MeToAa bbiCTporo onpeaere-
HUA XapaKkTepuUCTUK cpeaHein paboyen Harpyskv 4ns AaHHON npodeccumn nnu Buaa AeATeNbHOCTU:

- meTtoa 1A — knaccudumkaums no npodeccuu;

- meToA 1B — knaccudukauma no Bugy AesTenbHOCTU.

O6a MeToAa NO3BONSIOT NOJTYUUTb TONMBKO rPYOYIO0 OLEHKY € CYLLECTBEHHO 60MNbLLON OWNBKOR. ITO 3Ha-
YUTENbHO OrpaHUYMBaET TOYHOCTb ONUCaHHBLIX MeToaoB. Ha agaHHOM ypoBHe He0BX0ANMOCTL B 0cMoTpe pabo-
Yero Mecta OTCYTCTBYeT.

YpoBeHb 2. Ha6niogeHue

Ha aaHHOM ypoBHe NpeAcTaBneHbl Ba MeToAa, KOTOPble OPUEHTUPOBAaHLI Ha NepcoHan, Bnagewmn
3HaHWUAMMW paboumnx YCNoBUi, HO He 06s13aTerIbHO 06Y4eHHbI BONpocam 3proHOMUKN, NO3BONSIOLLMM OXapak-
TepunsoBaTb B cpeaHeM pabouyio cuTyaluio B yCTAHOBNEHHOE BpeMA:

- MeToA 2A — cKopocTb 06MeHa BeLLecTB onpeaensaoT nyTem npubasneHus Kk 6asoBoMy 3HaUEHUIO CKO-
pocTV 06MeHa BeWwecTB 3Ha4YeHMsl CKOpOCTU 0OMeHa BeLLeCTB, COOTBETCTBYHOLLEro onpeAeneHHoln nose, Buay
paboTbl, ABMXKEHUIO TYMOBMULLA U CKOPOCTU paboTbl (MpU 3TOM cneayeT UCNonb3oBaTh rpynmnoBsblie Tabnuubl
OLEeHOoK);

- meToa 2B — ckopocTb 06MeHa BellecTB onpeaensaoT Npy NOMOLM TabNMYHbLIX 3HaYEHWA AN pasnuy-
HbIX BUOOB AEATENBbHOCTU.

B HacTosilweM cTaHgapTe onucaHa npoueaypa sanucu AeUCTBUn BO BpEMEHW U pacyeTa cpeHeB3Be-
LLIEHHOW MO BpeMeHN CKopocTn 0bMeHa BeLecTB, UCNoMb3yA AaHHbIE, NONyYeHHbIE C MOMOLLIbIO ABYX Nepeyvuc-
NeHHbIX MeToAoB.

[ns onpeaeneHns ckopocT o6MeHa BelwecTs B npouecce paboThl, BKIOYalOLWen CMeHy BUAOB Aest-
TeNbHOCTU, HeoBXoaMMO UccneaoBaHUE BPEMEHW, 3aTpadYeHHOro Ha BbiMoSIHeHWe paboTbl, U ABWKEHUA
paboTHUKa.

2
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YpoBeHb 3. AHanus

Ha gaHHOM ypoBHe MCMonb3yloT MeTof, OPUEHTUPOBAHHBIA Ha NepcoHarn, 06y4yeHHbIA BonpocaM npod-
3aboneBaHWi1 1 3proHOMUKN TepMarbHbIX cpef. CKkopocTb 06MeHa BelecTB onpeaensieTcsi C NOMOLLbH AaH-
HbIX cepAeyHoro putMa paboTHUKa B TeyeHue nepuoda UsMepeHuin. [lJaHHbii MeToq UCMOoNb3ylT Ans
KOCBEHHOro onpefeneHus ckopoctn obmeHa Bewects. OH OCHOBaH Ha B3aMMOCBSI3M NOITIOLEHUs KUcopoaa
€ 4acTOTON cepAeUHbIX COKpaLLEeHUI B 3af1aHHbIX YCIIOBUSIX.

YpoBeHb 4. JkcnepTusa

Ha naHHoM ypoBHe npeAcTaBneHsbl TpU MeToAa, Tpebyiollme crneuuanbHbIX U3MepeHniA U NpusneveHue
BbICOKOKBaNM@ULMPOBaHHbIX 3KCMEepPTOB:

- meTod 4A — nsmepsieT noTpebneHue KMcnopoaa 3a KopoTkMe NpomexyTku BpemeHu (o1 10 4o 20 MuH),
Ans Bbibopa penpeseHTaTUBHOMO Nepyoda usMepeHuii Heobxoaumo aeTanbHO U3yunTb Heob6xoaumble aABuXKe-
HUs 1 Bpems paboTbl;

- MeToa 4B — meToa ABOMHOM MeUYeHOW BOAbI MO3BOSISIET OXapaKTepnsoBaTb CPeAHIOn BESTUUNHY CKO-
pocTn o6MeHa BellecTB 3a MPOAOIPKUTENbHbIE MPOMEXYTKM BpemeHu (0T 1 40 2 Heaenb);

- MeToa 4C — meToa NPsIMOA KanopuMeTpum.

Ha TouHOCTb oLeHOK oKa3biBaloT BAUSIHUE cneylolue OCHOBHbIE (haKkTopbl:

- nHAnBMAyanbHble 0cobeHHOCTH;

- pasnuunsi B Npon3BoACTBEHHOM 000pyA0BaHUY;

- pa3nuunsi B CkopocTn paboTel;

- pasnuuns B METOAAX U HaBblkax paboTbl;

- NOMOBLIE PA3MUYNA N aHTPONOMETPUYECKUE XapaKTePUCTUKN;

- KyNbTYypHbIE pasnuuns;

- ocobeHHoCTW HabmtogaTensi U ypoBeHb ero NOAroToBKM (MpY UCMONb30BaHUA Tabnuuy);

- MpU UCNONb30BaHNN YPOBHS 3 BaXXHa TOMHOCTb COOTHOLUEHUA MeXy YacTOTON cepAeyHoro purma u
nornoLeHneM Knucropoaa, nockonbky Apyrue dakTopbl, CBA3aHHbIE CO CTPECCOM, TaKKe BNUSIIOT Ha cepaue-
GueHue;

- Ha YpOBHe 4 TOYHOCTb U3MEPEHUI (onpeaeneHne o6bema rasa u cogepkaHusi B HEM KUCropoaa).

TouHOCTb pe3ynbTaToB, a Takke 3aTpaThl Ha UCCNeAoBaHUs, YBENUUNBAIOTCS OT YPOBHS 1 K YPOBHIO 4.
NamepeHuns Ha ypoBHe 4 MO3BONSIOT NONY4YUTh Hanbonee TouHble 3HavYeHUA nokasatenei. Ha npaktuke peko-
MeHAYyeTCs NPUMEHATb Mo BOSMOXHOCTU Hanbornee TOYHbIN MeToa.

4 YpoBeHb 1. OT60p

4.1 Ta6nuua oLeHku ckopocTu o6GMeHa BellecTB No npodeccuam

B Tabnuue A.1 npunoxeHus A npuBeaeHbl 3Ha4€HUA CKOPOCTU 0BMeHa BellecTs ANA PasfNYHbIX Npo-
heccuin. 3T 3Ha4eHUA ABNATCA CPeAHUMU 3HAYeHUAMU pabodero BpeMeHu paboTHuka 6e3 yyeTa npoaon-
KUTENMbHBIX NepepbIBOB Ha OTAbIX, 06eAeHHbIX NepepbiBOB U Ap. 3HaYMMble U3MEHEHUSA MOTYT BO3HUKHYTb
n3-3a PasnnYNin B TEXHOMOMU, 3NeMeHTax BhINOMHAeMOW paboThl, opraHu3auun Tpyaa uT. a.

4.2 Knaccudukauuna ckopoctu ooOMeHa BelllecTB

CkopocTb 06MeHa BelecTB MOXHO OLEHUTL NPUBNM3UTENBHO, UCNONbL3YA Knaccudukauuio, NnpuseaeH-
Hyto B npunoxeHun A. B Tabnuue A.2 npunoxeHus A onpegeneHo nNAaTh KNaccos CKOPOCTU 0OMeHa BeLwwecTB:
OoTAbIX, HU3KUI, YMEepPEeHHbIN, BLICOKUIA, O4EHb BLICOKUIA. [INst KaXkaoro knacca npusedeHsl cpeaHve nnpeaenbs-
Hble 3Ha4YeHUs ckopocTu obMeHa BellecTs, a Takke paa npuMepoB. Ana 3TUX BUAOB AEATENbHOCTN OBLIMHO
NPUMEHSAOT KOPOTKWUE NepepbIBbl AN OTAbIXA.

5 YpoBeHb 2. Ha6bniogeHue

5.1 OueHka ckopocTu o6MeHa BelecTB Ha OCHOBe Tpe60BaHUMI K BbINOJNTHAEMbIM 3a4a4aMm

Ha 3ToM ypoBHe NpoBOAUTCS OLIEHKa CKOPOCTM 0OMeHa BeLLleCTB Ha OCHOBE CNeAYoLWNX AaHHbIX:

- YacTb TynoBuLa, 3aaeicTBOBaHHas B paboTe: o6e Kuctu, oaHa pyka ¢ npegnnedsem, obe pyku, Bce
Tynosuwe;

- paboyas Harpyska AN KOHKPETHO YacTu Tena: nerkas, cpegHas, Tsxenas no cy6bekTUBHON OLEeHke
Habnoaartens;

- NoNOXeHne TYNoBuLLA: CUASA, CTOS Ha KOSIEHSIX, CUOA HA KOPTOYKax, CTOSA BEPTUKaNbHO, CTOA HarHyBs-
LIUCh;

- CKOpOCTb paboThl.
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B Tabnuue B.1 npunoxeHus B npuseaeHsbl cpegHue unpegernbHble 3Ha4eHUst CkopocTr obMeHa BelecTB
AnNs cTaH4apTHOro MHAMBUAYYMa B NONIOXEHUN CUAS B 3aBUCUMOCTU OT 3a1eCTBOBaHHOM YacTu Tena v pabo-
yer Harpysku. B Tabnuue B.2 npunoxeHus B npusegeHbl nonpaBoyHble 3HaYEHUs], Ha KOTOpbIe YBENMUMBatoT
ckopocTb 06MeHa BeWecTB, eCnuv Nno3a oTNInYaeTcst OT YNOMSIHYTON.

5.2 CkopocTb 06MeHa BelecTB ANA TUNUYHbLIX BUAOB AeATeNbHOCTU

B Tabnuue B.3 npunoxeHus B npMBeaeHbl 3Ha4eHUs1 CKOpOCTM 06MeHa BeLecTB ANA TUMUYHBIX BUOOB
AesTenbHoCTU. 3TU 3HaYeHUsI OCHOBaHbI HAa USMEPEHUSIX, BbIMOJTHEHHBIX B MPOLUSbLIE FOAbl B pa3fMYHbIX labo-
paTopusix.

5.3 CkopocTb 06MeHa BelLecTB B TeueHUe paboyero uukna

[na onpeaeneHns obuen ckopocTy 0bMeHa BellecTB B TeueHMe paboyero unkna HeobxoaumMo uccneno-
BaTb BpeMsl BbiNONHEeHUs1 paboThl U BLIMOIHSAEMbIE ABWXKEHUS. ViccneioBaHUe OOIDKHO BKNKOYaTh nogpobHoe
onucaHune paboTbl. [n 3T0ro Ncnonb3yoT KnaccudurkaLmio KaXxaoro Buaa AesTenbHOCTU U y4eT crieaytoLmx
hakToOpOB: NPOAOIKUTENBHOCTb KaXKA0ro BUAa AeATeNnbHOCTU, pacCTOsIHUS MpU NnepeaBuXeHun, Noabem 1
cnyck, NoAHUMaeMbIv UN NepemeLlaeMblii BEC, KONMYECTBO BbINOMHAEMbIX AENCTBUA U T. 4.

CpeaHioto ckopocTb 06MeHa BeLLecTB B 3aBUCMMOCTU OT BpeMeHu paboyero uukna onpegensiioT Ha
OCHOBE CKOpOCTV 06MeHa BelLecTB, NPY BbIMOMHEHUN HE0BX0AUMBIX A€ACTBUIA U COOTBETCTBYHOLWEN NPoaosI-
XNUTenbLHOCTU No chopmyne

M:?ZM,-t,v, )

rae M — cpeaHss ckopocTb 06MeHa BelecTB A4ns paboyero uukna, BT - M2
M; — cxopocTb 0B6MeHa BellecTs Ansa AencTeus i, BT - Mm2;
t; — NPOACIHKATENLHOCTL ASNCTBUA i, MUH;
T — npoaocmKUTENbHOCTL paccMaTpuBaemoro paboyero LUKNa, KOTopas paBHa CyMMe NpPOAOIHKUTESb-
HoCTel £, MUH.

Pernctpauuio npoceccrmoHansHbIX 4EACTBUIN U NPOAOIKUTENBHOCTU ASUCTBUA B TeHeHue pabodero gHs
Unn B TeveHne onpeaeneHHoro nepuoaa MoOXHO ynpoCTUTb, UCMONb3YA AHEBHUK, NpeAcTaBneHHbIA B Tabnu-
uax B.4 n B.5 npunoxenua B. MNpu nameHeHnn Buaa OeATenbHOCTU AO/DKHA NPOBOAUTLCA perncTpauus
OEeNCTBNA ¢ NCNONb30BaHUEM Koga Knaccudukaumm B COOTBETCTBUN € TAbNULUEen oLeHKN cCKopocTu obMeHa
BELUECTB U C y4ETOM KOMMOHEHTOB BLINONHAEMOMN 3aaa4n. H1CNo paccMaTpuBaeMbIX KOMMOHEHTOB MEHSIETCS
B 3aBMCMMOCTM OT CITIOXXHOCTU AAEACTBUIA.

PekomeHayeTcs criefytolmin NOpsaoK sanucei:

a) 3anucb chamunum (MMeHn) Yenoseka U Apyrnx ceegeHnii o6 nsyvaemom cybbexre;

b) HabnioaeHue paboTbl cybbekTa (He MeHee 2—3 u);

C) onpegerneHne Kaxaoro UHANBUAYanbLHOro KOMNOHEHTa 3aAa4n 1 OLleHKa COOTBETCTBYIOLLEN CKOpOC-
Th oOmeHa BellecTs no Tabnuuam B.1, B.2 unu B.3 npunoxexusn B;

d) obsizaTenbHasi perucTpauna B AHEBHUKE U3MEHEHWUIA KOMMNOHEHTa 3a4auu;

e) BbluMcneHue obLlei NPoACIKUTENBHOCTN BPpeMEeHN, He0BX0AMMOTo AJ1S1 BLINOMHEHMWS KaXKA0ro KoM-
MOHEeHTa 3aJauu;

f) yMHOXeHWe NpoACIKUTENBHOCTU BpeMeHU, He0BX0AUMOro ANs BLINOMHEHMUS! KaXA0TO KOMMOHEHTa
3aJayn, Ha COOTBETCTBYIOLEE 3HAYEHNe CKOPOCTU OBMeHa BeLeCTB;

d) crnoxeHue 3HayeHWiA;

h) geneHvne cyMMbl Ha 06Ly0 NPOAOKUTENBHOCTE Nepuoga HabnoaeHUIA.

dopmbl AN oLeHkM NpuBedeHbl B Tabnuuax B.4 n B.5 npunoxexus B.

5.4 BnusiHue NnpoAoMKUTENbLHOCTU NEPUOAOB TPYAa U OTAbIXa

He gonyckaeTcs ucnonb3oBaTtb 3HavyeHUs B Tabnuuax npunoxeHust B ans oueHkn cpegHei ckopocTu
oBMeHa BelLecTB B TaKMX YCroBUaAX paboTel, Koraa KopoTkue Nepuoabl akTUBHOCTU YepeayoTcs ¢ ANUHHBIMA
nepuvogamu otabixa. B aTom cnydae metoa, U3noxeHHbIn B 5.3, NnpuBeaeT K 3aHWKEHHOW OLeHKe CKOPOCTU
obwmeHa BelecTs. Takyto cuTyaumio HasbisatoT 3pdekTom CumoHcoHa. Mpeaen 06ocHOBaHHOCTU coueTaHua
nepuodoB paboTbl M OTAbIXa NoKasaH Ha pucyHke 1. B npumepe 1 pucyHka 1 nokasaH pexxum paboTsl, cocTos-
LM M3 8 MUH OTAbIXa U MUHYTLI paboTbl. B 3ToM cnyyae MeToa, ykasaHHbI B 5.3, NPUBOAUT K 3aHUKEHHOMN
olLeHKe BblaensieMoro MetabonmMyeckoro Tenna U HEBO3MOXHOCTW UCMOMb30BaHUsA Tabnuu, npunoxeHus B.
B npumepe 2 pucyHka 1 Tabnuubl npunoxxeHua B MOXXHO NCNONb30BaThb C yKa3aHHOW TOYHOCTLIO.

PucyHok 1 MOXHO Ucnonb3oBaTh TONLKO B TOM ClyYae, eCnu B Nepuoa oTabixa kakas-nmbo dusnyeckan
Harpyska oTCyTCTBYeT.

4
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[+]

P A N 1.2

0 2 4 6 8 10 X

X — NpoaonkuTenbHOCTb Nepuoaa paboTbl, MUH; Y — NPOAOIKUTENbHOCTL NepepbiBa Ans oTabIXa, MuH; T — npumep 1;
2 — npumep 2

PucyHok 1 — Mpacuk npegena 060CHOBaHHOIO coveTaHus nepuogos paGoTel M oTAbIXa
Npu OLleHKe CKOPOCTM 06MeHa BEelLEeCcTB

YBenunyeHne ckopocT o6MeHa BeLlecTs nod BrusiHueM addpekTa npuMeHeHUA Nepuoaos oTAbIXxa 3aBu-
CUT OT TMna paboThl U 3a4eNCTBOBaHHbLIX FPYNN MblwwL,. [JononHuTenbHas nHgpopmaLmsa no 3ToMmy Bonpocy B
HacTosiIlLeM CTaHAapTe He NPUBOANTCS U3-3a ee CNOXHOCTU M HU3KOM PeNIeBaHTHOCTU Ha 3TOM YPOBHE OLIEHKN.

5.5 MonyyeHue 3Ha4YeHUI METOAOM UHTEPNONSLUN

Bo3MoxHO nony4veHue 3HaueHnin ckopoctn obmMeHa BelecTB METOAOM UHTepnonsiuuu. Ecnu sHaueHus
CKOPOCTU paboThl OTNNYAKOTCS OT 3HAYEHWIA, NpUMBeAeHHbIX B Tabnuuax npunoxeHusa B, To nHTepnonaumio
MOXHO NPUMEHATL ToMNbKo B Npeaenax = 25 % oT yKazaHHOW CKOPOCTU.

5.6 TpebGoBaHus No NpUMeEHeHUI0 Tabnuu Ana onpeaeneHUs ckopocTu obmMeHa BelLecTB

[ns cpaBHeHWA 3HaYeHNn NnokasaTenen, NonyYeHHbIX N3 PasHbIX UCTOYHUKOB, 3HAYEHUS, YKasaHHble B
Tabnuuax npunoxeHuin A n B, Heo6xoaMMo NPUBECTU K 3HaYEHUAM NoKasaTens 4ns cTaH4apTHOro YernoBeka,
paboTatowero B kKoMOpTHON TepMarbHON cpeae.

CkopocTb 06MeHa BelLecTB Arsi YeroBeka, BbINOHAOLWEro KOHKPEeTHYHO 3ajauy, MOXET U3MEHATLCS B
YCTaHOBMEHHbIX Npegenax 0THOCUTENbHO NpUBeAEHHbIX B Tabnuuax cpeaHnx sHayeHuid noa BuaHneM dak-
TOPOB, yKasaHHbIX B pasgerne 3.

Heobxogumo yuecTb, 4To:

- AN 0QHWX 1 TeX Ke BUAOB U YCIOBUIM paboThbl CKOPOCTb 06MeHa BeLeCcTB MOXKET OTNINYATLCA Y PasHbIX
nopgenHa x5 %;

- Ansyenoseka, 06y4aemoro B npouecce paboTbl, UBMEHEHNE MOXET COCTaBNATL NpUBNManTenpHo 5 % B
nabopaTopHbIX YCNOBUSAX;

- B pearibHbIX YCNOBUAX N3MeHeHUs moryT gocturats 20 %.

MpnHUMas BO BHUMaHWE BePOATHOCTb BO3HUKHOBEHMS OLLNMGKIN, OBBIYHO Ha 3TOM YPOBHE OLIEHKU He Y4u-
ThIBaIOT Pa3NINYMA B pOCTE YeloBeKa UM NoSoBbIe pasnmyuns.

YyeT Maccel cybbekTa MoXeT BbITh orpasaaH ToMbKO AN AeACTBUIA, B BINOMHEHUU KOTOPbIX y4acTByeT
BCe Tero, Hanpumep: xogbba, noabem/cnyck no NecTHuUe, nogbem/onyckaHne TsHxecTen n ap.

B ropsivein TepmaneHol cpege, BCrieAcTBME yyalleHHOro cepauebueHns n notootaeneHns, BO3MOXHO
MaKkcumarbHoe yBenudeHune nokasatens ¢ 5 BT-mM2 go 10 BT- M2, Takas koppeKkuust He ABMsieTCA onpas-
AaHHON.

B xonogHol TepmanbHol cpeae npu BO3HUKHOBEHUW APOXKN MOXET HabnoaaTbes yBemyeHne nokasa-
Tens 40 200 BT - M~2. HolweHwe TAXenon oAexabl Takke yBeNnynBaeT cKopocTb 06MeHa BELECTB, yBenmimsas
maccy cybbekTa 1 yMeHbLUas cBoGoaY ero ABWKEHWA.
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6 YpoBeHb 3. AHanu3s

6.1 OueHKa CKOpPOCTU OOMeHa BeLlecTB Mo YacToTe cepAeYHbIX COKpaLLeHUN
YacToTy cepaeyHbIX COKpalleHUA B KOHKPETHLIE MOMEHT BPEMEHU MOXHO NocuuTaTh B BUAE CYMMbI
HECKONbKNX KOMMOHEHTOB:

HR = HR, + AHR,, + AHRg + AHR, + AHR,, + AHR,, @

roe HR, — JacTtoTa cepieuHbIX COKpaLLeHWiA B oKOe, B MOSIOKEHWUN Jiexa B HeTparnbHbIX TeNnoBbIX yCroBu-
sX, y4./MuyH;

A HR,, — yBenuyeHune 4acToTbl CEpAEYHbIX COKPaLLIEHNI BCIIEACTBME ANHAMNYECKON MbILLIEYHOW Harpyskun B
HelTpanbHbIX TEMMNOBLIX YCNOBUSAX, YA./MUH;

AHRg — yBenuyeHve 4acToThl CepleYHbIX COKpaLUeHWUIA BCrieACTBUE CTAaTUYECKOrO HanpshkeHWA MblLuL,
(3TOT KOMMOHEHT 3aBUCUT OT COOTHOLLEHWUSI MEXAY NpuIiaraeMblM yCUIMEM U MakcUMarsibHbIM nNpu-
HyAUTeNbHbIM ycunuem paboTtatoLwein rpynnbl ML), ya./MyH;

A HR; — yBenuueHmne 4acToThl cepaeyHbIX CoKpalleHUn BereacTBUe TepManbHoi Harpysku (cM. UCO 9886),
ya./MWH;

A HRy, — yBenunyeHue 4acToTbl cepAeyHbIX COKpalleHWU BCrneacTsne yMCTBEHHOW Harpysku, ya./MuH;

A HRg — nsmeHeHue 4actoTbl cepAieyHbIX COKpalLeHUIA BcrieAcTeue Apyrix hakTopos, Hanpumep: pecnu-
paTopHble BO3AENCTBUA, LMpKaaHble pUTMbl, 06e3BOXUBaHUE, y4./MUH.

B cnyyae anHamuyeckoit paboTbl, B KOTOPOW 324€UCTBOBaHbI OCHOBHbIE MPYNMbl MbILLL, NpY HEGOIbLLOM
KOMMYECTBE CTAaTUYECKON MBILLEYHOW Harpy 3k U Npu oTCYyTCTBUN TepManbHON U YMCTBEHHOW Harpy3Kku OLLeHKY
CKOpOoCTW obMeHa BelLecTB onpeaensitoT Ha OCHOBE U3MEPEHUI YacToThl CepAeYHbIX COKpaLLEeHWIn BO BpeMst
paboTbl. B TakmMx ycrnoBuax Mexay CKopocTbio 06MeHa BeLecTB U 4acTOTON CepaeYHbIX CoKpaLleHWUi cylecT-
BYeT NMMHelrHasa ¢Ba3b. C y4eTOM BhILLEYNOMSIHYTIX OrpaHUYeHUi AaHHBIN MeToa MoXeT BbiTb 6oree TOUHbIM,
YeM MeToAbl OLEHKM YPOBHSA 1 1 ypoBHSA 2 (cM. Tabnuuy 1), n MeHee CNOXHBIM, YeM U3MepeHue noTpebneHus
Kucropoaa, KoTopoe AaeT camble TOYHbIE pe3ynbTaThl.

YacToTy cepAeyHbIX COKPaLLEHN! MOXHO PerucTpupoBaTh HenpepbIBHO, HaNpUMep, NpU NOMoLLM Tene-
METPUYECKOR annapaTypbl AN C HEKOTOPBLIM YMEHbLUEHNEM TOYHOCTU NYyTEeM U3MepeHusa nynbca BpYYHYIO
(cm. NCO 9886).

CpegHioto 4acToTy cepAeyHbIX cokpalleHUA HR MOXXHO BbIMMCIUTL 3a (DUKCUPOBaHHbIE UHTEpBarbl Bpe-
MeHW, HanpuMep, 3a 1 MVUH B Te4YeHUe pasnu4HbIX pabounx LMKITOB UK 3a BpeMsl Bcel paboyeil CMeHbI.

Mpu HanNMYMM 3HaYNTENbHOW TENIOBOM Harpy3kn, cTaTudecko paboThbl MbILLL, AUHAMUYECKON paboThl
rpynn HeGoMbLUNX MbILLLL U/UNWU YMCTBEHHOM Harpy3Kku yron HaknoHa 1 coopMa rpaduka pyHKLMK, CBA3bIBaAO-
LLiei YacToTy cepAeyHbIX COKpaLLEHUI 1 CKOPOCTb 0OMeHa BELLECTB, MOTYT 3HAYUTENBHO U3MeHATbCA. MNopsi-
OOK, UCNomnb3yeMblidA AN KOpPPeKUMUM U3MepeHUA YacToTbl cepAeyHbiX COKpaLLeHUI, ¢ yYeTOM TernmnoBbIX
BO3JEeNCTBUI ycTaHoBNeH B cTaHaapTe MCO 9886.

6.2 CBA3b YacToThl CepAeYHbIX COKpaLleHU! U CKOpOCTU O6MeHa BellecTB

CooTHOLEHWe Mexay YacTOTON cepAeUHbIX COKPaLLEHUA 1 CKOPOCTbio 0BMeHa BelecTB MOXKHO U3Me-
pUTL NYTEM 3anncK Nynbca Ha pasfUM4YHbIX 3Tanax onpeaeneHHon MblLLIEeYHOW HarpysKkuy B npoLecce akcnepu-
MeHTa B cpefde C HeWTpanbHbIMA TepmarnbHbIMUA YCMoBUAMU. YacToTy cepAaeydHbIX COKpaleHun wu
COOTBETCTBYIOLWee noTpebneHne KUCnopoaa unm BuINonHAeMyto usudeckyto paboTy MamepsitoT B npouecce
AnHamudeckoi paboThl MblLLL, Ha pasHbIX 3Tanax Harpy3sku. Tak kak Tun paboTel (3promeTpus paboyero uukna,
npoBepKa KaXxgoro wara, oAHo0bpasHbIA MexaHU4ecknuin Tpya), NocneaoBaTenbHOCTb U MPOACIKUTENBbHOCTL
3TanoB Harpysky okasblBaloT BNUsIHUE Ha 06a napameTpa, AomkHa BblTb UCMOSb30BaHa CTaHAAPTU3NPOBaH-
Hasi npoLeaypa.

JInHelHas pyHKUMOHanbHas CBs3b COXpaHsAeTCcA AnA cneayowmx gnanasoHoB:

- 6onee 120 ya./MuH, B 3TOM cnyyae MOXHO nNpeHebpeyb KOMMNOHEHTOM YMCTBEHHOW Harpysku;

- MeHee YeM Ha 20 yaapoB HUXe MaKCMMarbHOro Nynbca cybbekTa, NOCKosbKY B 3TOM cnydae Habntoga-
eTCHA TeHAeHL s BblpaBHUBaHUS Myrbca BbILLE JAHHOMO 3HAYeHUS.

B aTux Npegenax cBsisb MeXay 4acToToN cepAeYHBLIX COKPaLLIEHUI U CKOPOCTbIo 06MeHa BelecTs uMmeeT
BUA:

HR = HR, + RM (M — M,), )
rae HR, — 4acToTa cepAeyuHbIX COKpaLLEeHUi B COCTOSHWAW OTAbIXa MU HEUTPanbHBIX TEPMaribHbIX YCIIOBUSX;
RM — yBenuyeHe 4acToTbl CepaeyHbIX COKpaLLeHW Ha eauHULY CKOpOCcTU obMeHa BeLLeCTs;

M — ckopocTb 0bMeHa BellecTs, BT - M™2;
M, — ckopocTb 06MeHa BelLecTB B COCTOSAHUM OTAbIXa, BT-M~2.
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[aHHOe COOTHOLLEHMe UCMONb3YT AN onpedeneHns ckopocTu obMeHa BeLecTB Mo pesyfbTaTtam
n3MepeHui nynsca.

Ecnuv gaHHoe BbipaxeHne HaxoasT no pesyneTaTam usmeperHuin HR v M B npoLecce akcnepumeHTa, Toy-
HOCTb NpMBNN3MTEeNLHO pasHa 10 %.

C panbHeiwein noTepei TOYHOCTU faHHOE BblpaXKeHne MOXHO BbIBECTU U3 CMeAYHOLLNX OLIEHOK:

- 4acToTbl cepAeYHbIX COKpaLLeHUIA B COCTOSHUM OTAbIXa NpW HeTpanbHbIX TepManbHbIX yenosusix, HR;

- CKOpOCTU 06MeHa BELLECTB B COCTOSIHUM OTAbIXa M, paBHa 55 BT - M~2;

- MakcuManbHol Tpyaocnoco6HocT MWCT), koTopyto oLeHMUBatoT Mo criedyoLmnmM dopmynam:

AN MY>KYUH:

MWC = (41,7 — 0,22A) P08 Br . M2, 4)
Ana XeHLWWH:
MWC = (35,0 — 0,22A) P06 BT . M2, 5)

raoe A — Bo3pacrT, T;
P — macca, Kr.
MakcumanbHyto 4acToTy cepaeyHbIX cokpalleHnin HR,, . oLieHMBatoT No creaytowmm hopmynam:

HR. .. = 205 — 0,62A, (6)
RM = (HR,,, — HR(MWC — M,). @

B tabnuue C.1 nokasaHbl NpsiMble oLeHkM ceasn HR n M ansi BospacTtos oT 20 go 60 net ¢ maccor o7 50
Ao 90 kr. B gaHHOM cinyyae TOYHOCTb YMeHbLUAeTCs.

7 YpoBeHb 4. dkcnepTusa

7.1 OnpegeneHne CKOPoCTU o6MeHa BelecTB Ha OCHOBe U3MepeHUM CKOpPOCTU noTpebneHust
Kucnopopa

7.1.1 YacTU4YHbIN N UHTerpanbHbIA MeTOoAbI

CkopocTb 06MeHa BELWECTB MOXHO OnpeaenuTb ABYMSA OCHOBHBIMU MeTO4aMu:

- YAaCTUYHbIM, NPUMEHSIEMBIM AN NTETKON U YMEPEHHO TsKernoln paboThl;

- UHTEerpanbHbIM, IPUMEHSIEMbIM A1 TSXKeNoW paboTkl ¢ KOPOTKON NPOACIHKUTENbHOCTbIO.

Wcnonb3oBaHWe 3TMX ABYX MeTOA0B ONpaBaaHo crneayowmm o6pasom:

- B cryyae fierko 1 ymepeHHoi paboTbl NOrfoLLeHne KUCnopoaa AoCcTUraeT yCTONYMBOro COCTOAHUSA,
paBHOro NoTpebHOCTU B KUCNOpoAe Nocne KOPoTKoro nepuoaa paboTsl;

- B clyyae Tsxenoi paboTbl NOTPeBHOCTb B KACMIOPOAE HaxoauTCsA BhilE AONTOCPOYHOro npegena
aspobHoro obmeHa, a B criyyae o4eHb TshKenon paboTbl — Bhille MakcuMarnbHoro aspobHoro obmeHa. Bo spe-
M$1 Tskenoi paboTbl NornoLeHUe KUCopoaa He COOTBETCTBYET NoTpebHOCTU B kucnopoae. deduumnt kucno-
poAa ypaBHOBELUMBAeETCS Nochne npekpalleHns pabotbl. Takum o6pa3om, nsMepeHne oxesaTbiBaeT nepuog
paboTbl U nocneayowmin nepuoa otabixa. UHTerpanbHblili MeTod Heo6XoAMMO UCTONbL30BaTb MPU CKOPOCTH
notpebnexus kucnopopa donee 60 nO,/4, uto cootBeTcTBYET 1.10,/MUH.

Ha pucyHke 2 npusegeHa npoueaypa, KOTOpyto cnegyeT BbiMOMHATb MPU UCMOSb30BaHUM YAacTUYHOMO
MeToda. Tak kak yCTOMYMBOE COCTOSIHUE A0CTUraeTcsl Tonbko nocne 3—5 MuH, cb6op BbiAbIXaeMoro Bo3ayxa
HauMHaeTca NpMbNN3UTENbHO Yepes 5 MUH (NpeaBapuTenbHBIA Nepuoa) 6e3 npepuiBaHus paboT. PaboTa npo-
JorkaeTcsa B TeyeHne 5—10 muH (ocHoBHOM nepuog). C60p Bo3ayxa MoXeT BbITb NOMHLIM (Hanpumep, nNpu
Ucnonb3oBaHMU Mellka [lyrnaca) unM YacTuyHbIM, Koraa nepuoguyeckd otéupatoT npobbl (Hanpumep, ¢
nomolbto razomepa). Coop Bozayxa 3akaHUMBaOT Npu nNpekpaLleHuu paboTbl.

Mpu ncnonb3oBaHWU UMHTErpanbHOro mMetoda (pucyHok 3) cbop BbiAbIXaeMoro Bo3gyxa HauuHaeTcst
nocne Hayana pabotbl. Pabota npogomkaeTtca B TedeHWe YCTaHOBMEHHOrO BpeMeHu, obbluHO He Gonee
2—3 MuH (ocHoBHoW nepuog). Mo okoH4YaHuM paboTkl cybbekTy NnpeanaratoT cectb. CHop Bo3ayxa npogonxka-
eTca 0 A0CTUXEeHUs1 COCTOsIHUSA oTAbIXa. B TeueHne BoccTaHOBUTENbHOrO Nepuoaa BocnonHaeTca aecpuumt
kicnopoga, obpasoBaBLUMiics BO Bpemsi paboThl. Tak Kak uamepeHue BkiodaeT paboTy (OCHOBHOM neprog) u
oTAbIX (BOCCTAHOBUTENbLHLIA Nepuoa), AN NoyvyeHus CKopocTu obMeHa BelecTB, CBA3AHHOMO TOMbKO C
oaHoi paboToit, U3 M3MEpPEHHOro 3HaYEeHUs crielyeT Bbl4eCTb CKOPOCTb 0bMeHa BeLLleCcTB BO BpeMsl OTAbIXa.

" MWC — Maximum Working Capacity.
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X — Bpemsi, MuH; Y — nornoliieHue kucnopoaa, n/ MuH; T — notpebHocTb B 02; 2 — yBenuueHue ckopocTu obmeHa BelLecTs B pe-
synetare pabothl; 3 — ucxoaHas (6a3osas) ckopocTb 06MeHa BeLLecTB; 4 — nepuoa usmepeHuin; 5 — npeBapuTenbHLIA Nepuoa;
6 — ocHoBHOW nepuoa; 7 — nepuopn paboTbl; 8 — pneduumt 02; 9 — BOCMONHEHUE HEXBATKU 02

PucyHok 2 — NamepeHmne ckopocTn 06MeHa BEWECTB C NOMOLLbIO YHaCTUYHOIO MeTofa
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X — Bpems, MUH; Y — nornoweHune kuenopoaa, n/Mud; 1 — noTpebHoCTL B 0,; 2 — makcumanbHbIn a3poBHbIi 0bMeH; 3 — ysenuue-
Hne ckopocTu obmeHa BelecTs; 4 — nepuop paboTbl; 5 — 0CHOBHOW Nepuoa; 6 — BOCCTaHOBUTENbHLIN Nepuof; 7 — nepuoa namepe-
Huin; 8 — pepuunt O,; 9 — BocnonHenme HexsaTku O,; 70 — ucxogHas (6asoeas) cCKkopocTb 06MeHa BelecTs

PucyHok 3 — MamepeHne ckopocTn 06mMeHa Bew,ecTs C NOMOLLbIO UHTErpanbHOro Metoaa
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Xog paboTbl (M3yveHne BPeMeHW BbIMOMHEeHUS U NPousBoAuMbIE ABWXKEHUS) U YacToTa MOBTOPHBIX
AeNCTBUA JOHKHBI ObITh 3aperncTpupoBaHbl AN AanbHenwen oLeHKN pesynbTaToB U CPaBHEHNsI CKOPOCTU
oOMeHa BeLecTB ¢ AaHHbIMU NuTepaTypbl. MpuMepbl BbIMUCIIEHUA CKOPOCTHM 0OMeHa BeLecTB NpuBeaeHs! B
npunoxexHun D.

7.1.2 OnpepeneHune ckopocTh o6MeHa BELLECTB N0 CKOPOCTU NoTpebneHus kucnopoga

YenoBe4ecknin opraHusm MOXET YAepXMBaTb TOMbKO OvYeHb HeBosbLIoe KOMMYECTBO Kucnopoda, oH
OOMKeH nornowaTh ero 13 atMocgepbl C MOMOLLLIC AblxaHnsA. Bes npamoro cHabxeHWsa KUCMopPOoaOM MblLLLbI
MoryT paboTaTb TOMbKO B Te4eHne KOpoTKOro BpeMenu (aHaapobHas paboTa). B TeveHne 6onee npogonxu-
TeNbHbIX Neproaos paboTbl OKUCIIUTENBHEIA MeTabonn3M ABMAAETCSA rMaBHLIM UCTOUHMKOM SHEPTUN.

MoaToMy ckopocTb 06MeHa BELLECTB MOXHO OrNpeaevTb NyTeM U3MepPEeHUs CKOPOCTU NoTpebneHms Kuc-
nopoga. ins npeobpasoBaHnsa CKOPOCTN NOTPEeBNEHNs KUCNopoaa B CKOPOCTb 06MeHa BELLEeCTB UCMONb3YoT
3HepreTMYecKuin akBMBaneHT kucrniopoaa (33 unu EEY). SHepreTMUeckuil aKBUBANEHT 3aBUCUT OT Tuna oGMe-
Ha, KOTOpPbI onpeaenseTca pecnupaTopHbiM KoadcpuumerTom (PK nnn RQ2). Mpu onpeaeneHnn ckopoctu
obmeHa BellecTB 06bIMHO 4OCTATOYHO UCMONb30BaTh cpeaHee 3HadeHne RQ, pasHoe 0,85, u EE, paBHoe
5,68 BT - u/n O,. B 3TOM ciy4ae uamepeHue ckopocTi obpasosaHus AByoKUCH yrnepoaa He TpebyeTca. Makeu-
MarbHO BO3MOXHas olnbka coctasnsaeT + 3,5 %, Ho 06kbIuHO He Bonee 1 %.

CkopocTb 06MeHa BeLecTB MOXHO ONpedennTb U3 creayoLnx YpaBHEeHUA:

_ Yo,
RQ W, (8)
EE = (0,23RQ + 0,77)5,88, 9)
v
M=EE-Vp —,
O2 0 (10)

rae RQ — pecnupaTopHblil kO3 ULIMEHT;
Vcoz — ckopocTb 0BpasoBaHua aAsyokucu yrnepoaa, n CO,/u;

VOz — CKOPOCTh NoTpebnexus kucnopoaa, n O,/u;

EE — sHepreTudeckuii akeusaneHT, BT -u/n O,;
M — ckopocTb 06MeHa BellecTs, BT - m~2;
Ap,, — NrnoLuaae NOBEPXHOCTM Tena, onpeaeneHHas no cpopmyne fio bya, M?;

Ap, = 0,202 W 2425 725, (11)

rae W, — macca tena, kr;
H, — pocT Tena, m.

7.1.3 OnpegeneHue NornoweHUs Kucnopoaa

B cneayowmx nognyHkrax npeActaBneHo onucaHue npoueaypbl onpegeneHvs nornoweHns KUcno-
poaa.

7.1.3.1 BbluucneHue koadduumeHTa ymeHbleHusa STPD3),

[na onpeaeneHua nornowleH1s Kucnopoaa HeobxoanMMo U3MepuTb 1 3aperncTpupoBaTthb cregyrume
AaHHble:

a) aHkeTHble AaHHble (Norl, BeC, POCT, BO3pacT);

b) meTtoa nsmepeHuis;

C) NPOAOIKUTENBHOCTL U3MEPEHUI (HaCTUYHBIA UK MHTerpanbHbIA MeToA, Kak onucaHo B 7.1.1);

d) aTmocdepHoe gaBneHue;

e) obbeMm BbibIXaeMoro Bo3ayxa;

f) Temnepatypy BblAbIXaeMoro Bo3ayxa;

g) A0NI0 KUCNOpOoAa B BblibIXaeMOM BO3AYXeE;

h) ponto yrnekucrnoro rasa B BblabixaeMoM Bosayxe (ecnu TpebyeTca onpeaeneHune RQ).

" EE— Energetic Equivalent.
2 RQ — Respiratory Quotient.
% STPD — Standard Temperature and Pressure, Dry.
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a3oBbIl 06bEM HEOBX0ANMO ONpeAenaTh B cneayowmx yenosusx: © =0 °C, p = 101,3 klNa (Hopmanb-
Hoe aTMocthepHoe AaBneHue), cyxon ras (7. e. ycnosust STPD: ctaHgapTHas Temneparypa v gasneHue, Cyxon
ras). Mo mepe Toro, kak cobupaeMbiil BO3AyX HacklLaeTcsl BOASIHBIM NapoM (AaBrieHWe HacklLLeHNUs KOTOPOro
3aBMCUT OT TeMnepaTypebl), a ero TeMneparypa onpeaensercs okpyxatwlLen Temnepatypon (ycrnosua ATPS):
aTMmoccbepHas TemnepaTypa u AaBlieHUe, HacbilWEeHHbIN ras), KoaULMEHT yMeHbLLEHUA MOXHO BbIYUCTIUTL
U3 cneayoLLero ypaBHeHuUs, UCMonb3ys napunaneHoe AaBrneHne BOASHOTO napa (cM. Tabnuuy 2):

= 273(P—pPuy0)

(273 + ©)1013’ (12)

rae f — koacduumeHT ymeHbleHus STPD;
p — uamepeHHoe aTMocdepHoe AasneHue, kMNa;
©® — TeMnepaTypa BblgblXxaeMoro Bo3ayxa, UsmepeHHas rasoMepom Unu NpUHATas 3a OKpyXKatoLyo TeM-
neparypy, ecrnv ucnonsayetca mewok flyrnaca, °C;
Pr,0 — NapuuanbHoe AaBneHne HackllleHHOro BOAAHOTO Mapa, cooTBeTCTBYlollee TemnepaType ©, kMa
(cm. Tabnuuy 2).
Ecnu cobupaeMbiii BbigbixaeMbld BO3AYX HarpesaeTcsl OKpyxaiolenh cpefon A0 TemnepaTtypsbl Bbilwe
37 °C, cneayeT UCnonb30BaTb 4151 HACILEHHOro BOAAHOIO Napa AasneHue 6,27 klMa c temnepatypon 37 °C.

Ta6nuua 2— [laBnenne HackILEHHOrO BoasiHoro napa (kMa) ansi temnepatyp ot 10 °C o 37 °C (1 war — 1 °C)?

TeM"?‘(’:aTypa’ 0 1 2 3 4 5 6 7 8 9
10 1,23 1,31 1,40 1,50 1,60 1,70 1,82 1,04 2,06 2.20
20 234 | 249 | 264 | 281 2,98 3,17 3,36 3,56 378 | 4,00
30 424 | 449 | 475 503 5,32 5,62 504 | 6,27 — —

7.1.3.2 BbluucrnieHue Belabixaemoro o6bema npn STPD
V. STPD = V_ ATPS -f, (13)

rae V,, STPD — Bblgbixaemblii 06bem, npu STPD, 11;
V,_ ATPS — Bhigeixaemblit 06bem, npu ATPS, ni;
f— B cooTBeTcTBUN C 7.1.3.1.
7.1.3.3 BbluucrneHne o6beEMHOIo pacxoaa
V. = M (14)

ex t

raeV,, — o6beMHbIN pacxoa (KUaKocTu), nid;
t — NPOACMXUTENBHOCTL UCCNEeI0BaHWNA, T. €. OCHOBHOW Nepuog AN 4acTUYHOMO MeToAa, U OCHOBHOMN U
BOCCTaHOBUTEbHbIA Nepuroabl 4 MHTerpanbHoOro MeToaa, 4.
7.1.3.4 BbluucneHue ckopocTy NnoTpebneHns kucnopoaa

Vo, = V(0,209 —Fo,), (15)

raeVp, — CKOpoCTb notpebnexuns kucnopoaa, nO,/M;

Fo, — Aons kncnopo/a B BblAbIXaeMOM BO3ayXe.
7.1.3.5 BbluucrieHne ckopocTy 0bpa3zoBaHUs YrieKNCnoro rasa

Veo, = ViulFoo,— 0,0003), (16)

rae Voo, — CKOPOCTb 06pa3oBaHms yrnekucrnoro rasa, i CO,/;
Feo,— AONS YrNeKk1crioro rasa 8 BblAsIxaeMoM BO3/yXe.

" ATPS — Atmospheric Temperature and Pressure, Saturated.

2 Kaxpas tabnuuHan cTpoka, B KOTOPOW nocrneaHuii AeCATUYHbIN 3HaK TemnepaTypbl MmensieTcst ot 0 go 9, npea-
cTaenseT cobon sHaueHne A4aBNeHns BoAsIHOro napa, npuyemM B cTonbuax co BTOporo No 0AguHHaALaThIV ykasaHbl 3Have-
HUSA OABMNEHUs AN1A TEMNepaTypbl, PABHON CyMMe 3HadYeHwWii, yKa3aHHbIX B NepBoM cTonbLe CTPOKW U B rONOBKe COOTBET-
cTBylowero cton6ua. Hanpumep Temnepatype 19 °C cootBeTcTByeT Aaenenve 2,20 kla.

10
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7.1.3.6 BnuaHue cokpalleHus Bbidbixaemoro obbema
BAbIxaeMblii U BbiabiXaeMblil 06 beMbl Bo3ayxa He ByayT pasHbl, ecnn RQ = 1. [nsi ydeTa sToro cokpatle-
HWUSA UCMOSb3YHOT CNeayoLLMe ypaBHEeHUS:

Vo, = V,,[0,265(1 —Fo,— Feo,) —Fo, (17)
Veo, = VedlFoo, — (1 — Fo,— Fco, )0,380 - 10-9], (18)

7.1.4 BbluncrieHUe cKOpocTH OOMeHa BelLecTB

7.1.4.1 YacTtn4yHbii MeTOq

CkopocTb 06MeHa BeLLecTB ONpeAensioT Ha OCHOBE MOrMOLWEHNs KUCropoaa U 3HepreTUHecKoro aKBum-
BaneHTa B cCOOTBETCTBUM ¢ hopmynoii (10).

7.1.4.2 WHTerpanbHbli meTos

HwkecneaytoLne BblMUCEHNS BBIMOSHAIOT MPW UCNOMb30BaHUN UHTEerpansHoro MeToaa, T. K. Hernocped-
CTBEHHO ccaMoli paboToi cBA3aHa TOMbKO pasHuLa Mexay obLuen namepeHHoN cKopocTbio 06MeHa BelwecTB 1
N3BECTHOMW CKOPOCTLI0 0OGMeHa BeLLeCTB A5 AeATeNbHOCTH B TeHeHUe BOCCTaHOBUTENLHOIO Nepnuoaa, T. €. B
nokoe cuas.

B atom cny4yae ckopocTb ob6MeHa BeluecTB ofnpefensioT Tak e, Kak B YacTUYHOM MeTode, a 3aTeMm
BbINOMHAOT cneaytoLlee npeobpasosaHue:

M= [M,, M] _[MS i} (19)
tm tm
rae M — ckopocTb o6MeHa BellecTs, BT - M~2;
M_— ckopocTb 06MeHa Ansa YacTudHoro Metoda, BT m2;
MC— cKopocTb 06MeHa B MoMoXeHun cuas, BT - M2,
t,, — NPOAOIKMTENbHOCTE OCHOBHOTO NepuoAa, MiH;
f, — NPOAOIMKUTENBEHOCTL BOCCTAHOBUTEBHOTC Neproaa, MUH.

7.2 MeToa ABOWHOM MeYeHoOW BoAbI

B AaHHOM noanyHKTe onMcaH ToNbKO OCHOBHOWM MPpUHLMN MeToAa.

Mocne c6opa 06pasLlia MOYM UCXOAHOTO COCTOSIHUA CYGBLEKT BLINMBAET TOUHO OTMepeHHYto Ao3y 2H,'80,
KoTopasi yMeLLaeTCca B POTOBOWM NOSIOCTU.

3anac Boabl BHYTpUY opraHuama mapkupytot aeitepuem (2H). CkopocTb ero UCHe3HOBEHMUS U3 OpraHu3Ma
(k) onpeaenseT 060poT BOAE! (f4,0)-

3anac Boapl 1 6ukap6oHaTa mapkupytoT 180, KoTopble NPUXoaAaT B GLICTpOE paBHOBECHE 3a CYET peakLum
rmapartauum yrnepoga.

CkopocTb UcyeaHoBeHus 180 (k,g) siBNsieTcst Mepoit KoMBUHMpoBaHHoro o6opoTa BoAkl U bukapboHaTta
(rH20+ Ieo, ). MoaTomy o6opoT 6ukapboHaTa (T. €. CKOPOCTb BbIAEIEHUS] YITIEKUCTIONO rasza cybbekToM) MOXKHO
BbINUCNUTL B BUAE PasHULIbl MEXY 1BYMS! NOCTOSAHHBIMU CKOPOCTU (K, — K,).

CkopocTb 06pa3oBaHusA yrinekucnoro rasa npeobpasyioT B pacxod SHeprum ¢ NOMOLLbIO KNacCU4ecknx
KOCBEHHbIX KaNiopuMeTpU4eckux BblMncneHuin. HayanbHoe pactBopeHne n3oTonoB obecneunmBaeT UsmepeHme
ob6bemoB 2H 1 180, koTopble UCNONb3YIOT NpU BLIYMCIIEHAM COCTaBa Tena.

[ns aToro Metoaa HeOBX0AMMO BLINOSHSTL U3MEPEHUS B TEUEHUE He MeHee [IByX 6Uonornyeckmx nony-
nepvoAoB BbiBEAEHUS U30TOMOB 13 opraHuama. MuHuManbHasi NpoAoIKUTENbHOCTb UCCNeAoBaHUs Ha AeTSAX
cocTaBnsieT NpubnuanTensHo 6 AHel, Ha B3POCMbIX C HOPMasbHLIM COCTOSIHUEM 300poBbs 12—14 gHel.
Ha noxunbix nogsax uccrieqoBaHue MoXeT 6biTb 6onee NpoaormKUTENBHBbIM.

MeTopq aBoitHo MedeHol Bogbl (DLW) cpaBHUBaNCA ¢ MeTOA0M KarnopumeTpun Ans BCero opraHMaMa u
MeToaamu notpebneHuns/banaHca BO MHOMMX UccrnefoBaHusAX. HuM oaHa n3 NnpoBepoK He BhisIBUMNA CyLLIECTBEH-
Horo pacxoxaeHust Mexxgy metogoMm DLW 1 meTogoM KanopuMeTpun Ha UCTIbITYEMbIX B YCTONYMBOM COCTOSI-
Hun. O6LLasa TOYHOCTb MeToAa COCTaBNAET NPUONN3UTENBHO + 5 %.

MpuHuMn metoga DLW npocT, 04HaKo cyLlecTByeT MHOXECTBO CITOXHbIX MOMEHTOB, KOTOPbIE JOMKHbI
6bITb NOSIHOCTLIO UCCIEAO0BAHDI.

" DLW — Doubly Labelled Water.
1
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7.3 MpuHUUN NnpsAMo KanopuMeTpuUn

C noMoLLpbio NPSIMON KanopnumMeTpumn U3MEpSIIOT pacxo 3HEPTNU KaK HEKYIO CKOPOCTb, C KOTOPOW opra-
HW3M TepsieT TENO B OKpYXaloLLen cpee. 3TO NPOUCXOAUT 3a CHET NoTepU Tenna (TENMoBoe U3NyvyeHune, KoH-
BeKLMS, MPOBOANMOCTbL) U 3a c4eT ucnapeHust Boabl. [Npsmas kanopnmeTpust 06bIYHO CBSI3aHa C U3MePeHUsIMU
B KNMaTnyeckon kKamepe. TN N3MepPeHUs BbIMOHSAIOT Takke C UCMOoMb3oBaHWeM TennoobMeHHOro kocTioma.
HewucnapsioLwmecs KOMNOHeHTEI TennoobMeHa U3MepsoT NAacCUBHO, B YCIIOBUSIX UBMEHEHUA TeMnepaTypbl Ha
CTeHKax Kamepbl C MJIOXOM Tennousonsaumnen (KanopnumeTpus rpagueHTHBIX CroeB) WK akTUBHO, NyTem
N3MepeHns CKOPOCTU, C KOTOPO TENo ACKHO BbITb OTBEAEHO M3 KaMepbl, 4TOBbl M3bexaTb NoTepn Tenna
Yyepes XopoLUo N30NMPOBaHHbIE CTeHbI (KarnopnumeTpus TennooTeoaa). MotepsaucnapsaioLlerocs Tenna snuseT
Ha cogepxaHue Bnaru B okpyxatoLlern cpege 1 TpebyeT He3aBUCUMbIX U3MEPEHWNA. DTY NOTEPo MOXKHO U3Me-
pUTb NyTeM KOHAEeHcaLmMn BoAbl, 06pasyoLLecs B KaMepe U3MepeHneM fiaTeHTHOro cogepKaHuns BOAbl B BO3-
ayxe (6e3 koHAeHcaLWn), UK MyTEM BbIMUCIIEHWS CBSA3AHHOIO C HEeW NaTeHTHOro ncnapeHns tenna. OoLwywo
noTepto Tenna oLEeHNBalT Kak CyMMY UCMapPSOLLMXCS Y HEUCNaPSALWUXCA KOMIMOHEHTOB.

12
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OueHka cKkopocTU o6MeHa BellecTB Ha ypoBHe 1 «OT6op»

B HacTosAWweM NpUNoXeHnn NpueBeaeHbl AaHHbIe, CMOMOLLBI0 KOTOPbIX MOXKHO NPOCTO U NIENKO NONyHaTh XapakTepuc-
TUKY CpeaHen paboyen Harpyaku Ans JaHHOW npodeccuy nnv Ans AaHHoro Buaa AesiTeNnbHOCTU B COOTBETCTBMM C ABYMS

MeTodamu ypoBHs 1.

MeTton 1A. Knaccudmkaums no npodeccumn

Tab6nwuuya A1 — CkopocTe 06MeHa BELWECTB AN pasnvyHbIX npodeccuii

Bua gestenbHOCTU Mpodeceuns/un paboTsl CkopocTh o6MeHa BellecTs, BT- M2
OducHas paboTa Cupsyas paboTta 55—70
PaGoTHUK KaHuenspum 70 — 100
Baxtep 80— 115
KeannthuumpoBaHHbIN KameHwmk 110 — 160
patounit MnoTHuk 110 — 175
CrexkonblumK 90 — 125
Mansp 100 — 130
Mekapb 110 — 140
MsacHuk 105 — 140
YacoBwmk 55—70
"opHoao6bIBatoLLasi NPOMbILL- OTKaTUnK 70 — 85
NEHHOCTE 3aboimk 110
Pa6ouunit KOKCOBOM neun 115 — 175
YepHasn metannyprus Pabounii goMeHHON neun 170 — 220
Pabounii aneKkTpnyeckomn nevm 125 — 145
PopMOBLLMK 140 — 240
OnepaTtop hOPMOBOHHON MalLWHbI 105 — 165
Nutenwmk 140 — 240
MeTannoo6bpabaTtbiBatowasi KysHev, 90 — 200
NMPOMBbILLMEHHOCTb Caapuyk 75 — 125
Tokapb 75— 125
CeepnoBLmk 80 — 140
MexaHnuk cTtaHkoB ¢ UMY 70— 110
Tunorpadckve npoceccum Habopuwuk 70 —95
MepenneTumnk 75—100
CenbcKkoe X03AMCTBO CapgoBHUK 115 —190
Tpakropuct 85—110
TpaHcnopT Wodep 70— 100
Boagutens aBTobyca 75— 125
Bogutenb TpamBas 80— 115
KpaHoBLmK 65 — 145
Paanu4Hble npodeccum TlabopaHT 85— 100
Mpenopaearens 85— 100
Mpoaaeey 100 — 120
CekpeTapb 70 —85

13
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MeTon 1B. Knaccudmkauma no Buay AeATenbLHOCTU

Tabnwuya A2 — Knaccudmkauusi ckopocT 06MeHa BELLECTB MO BUAAM AesATeNbHOCTU

Knacc

CropocTb 0bmeHa BeulecTs (C AMana3oHom)

cpenHsisi, BT- M2

npegensHas, Br- M-

2

Mpumepsl

0 — Otabix

65
(55 —70)

115
(100 — 125)

CnOKOWHbIN OTAbLIX CUas

1 — Hu3skas ckopocTb
o6mMeHa BellecTB

100
(70 — 130)

180
(125 — 235)

Jlerkas py4Hasn pa6ota (nMMcbMo, nevyaraHve,
JYepyeHue, wWnTbe, Gyxrantepckas paGora); pa-
6oTa KMCTSIMU 1 pykamy (HeGonbluve BepcTad-
Hble MHCTPYMEHTbI, OCMOTP, cHopKa Mnn copTu-
pOBKa nerkMx martepuvarnor); pabora pykamu m
Horamu (yrnpasneHue TPaHCNOPTHLIM CPEACTBOM
B HOpMarbHbIX YCNOBKSIX, paboTa HOXHbIM nepe-
KrtovaTenemM unu neaanbto).

CeeprunbHble cTaHku (ansi HeGonblwmnx ae-
Tanen); dpesepHble cTaHku (ans Hebonblmx
JeTanen); HebonbluMe HAMOTOYHbIE CTaHKW;
CTaHKM C MaroW MOLHOCTbIO; WHCTPYMEHThI;
BeccucTeMHas xoapba (CKopocTb A0 2,5 kM -u™)

2 — YMepeHHasi CKo-
pocTbe o6MeHa BellecTs

165
(130 — 200)

295
(235 — 360)

OnnTenbHas pabota kuctel n pyk (3abuea-
HWe reoagen, pabora HanunbHukom); paborta
pykamy U Horamu (ynpaBneHue camocBanamm,
TpakTopamu unv AopOXHO-CTPOUTENbHLIMU Ma-
wuHamn B ycroBusix 6e3popoxest); pabota py-
KamMu u Tynoeuuem (pabora NHeBMaTU4ecKUM
MONOTKOM, cGopka TpakTopa, WTyKaTypHble pa-
60T, yepegyiowasica obpaboTka ymepeHHO
TSXKENoro rpysa, npononka, pabora MOTHIFON,
c60p DpyKTOB MNK OBOLLEN, TONKaHWE UK Nepe-
MELLEHNE BOIIOKOM JTErKUX TENEeXeK Unn Tadek,
xogbba co ckopocTbio oT 2,5 go 5,5 KM~‘-I_1,
KOBKa)

3 — Buicokas CKO-
pocTb 06MeHa BeLecTB

230
(200 — 260)

415
(360 — 465)

WHTeHcuBHasi paboTa pykamy 1 TyNOBULLEM;
NepeHoc TshKenoro rpysa; pabora nonaton; pa-
6oTa monoTtom; pabota nunoi; o6TecbiBaHUE
unn obpaboTka 4oNOTOM TBEpALIX Nopoa Ape-
BECUHbI; KOLIEHWE BPYYHYIO; pbiTbe TpaHLWeln;
xoapba co CKOPOCTBIO OT 5,5 40 7 KM -y .

TonkaHve unu nepeTarMBaHWe TSHKENO TPy-
JKEHbIX PYYHbIX Tenexek Wm Tadek; obpybka
NUTLS; yKnaaka 6eToHHbIX 6r10KOB

4 — QOueHb BbICOKasi
ckopocTb oOmMeHa Be-
WecTB

290
(> 260)

520
(> 465)

Ou4eHb MHTEeHCUBHAs AeATENbHOCTb OT ObICT-
poro oo makcumanbHoro temna; pabota Tono-
POM; MHTEHCKMBHAsS paboTa nonaTon UM pbITbe;
noabem Mo MnecTHWuam, pamnam unu Tpanam;
GbicTpasi xogpba HebonbluvmKn Wwaravmu; Ger;
xoapba co ckopocTbio Gonee 7 km -y

14
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MpwunoxeHne B
(cnpaBo4Hoe)

OueHKa ckopocTu o6MeHa BellecTB Ha ypoBHe 2 «Ha6nioaeHue»

B HacTosiLiem npunoxeHun npusefieHbl AaHHbIE, KOTOPbIE MOXHO UCMONb30BaTh ANS NONyYeHus ycpeaHeHHOM
XapakTepucTuku paboueii cuTyaummn B onpeaeneHHoe Bpemsi B COOTBETCTBUM C ABYMS METOL4AMMU, NPEATOKEHHBIMY Ars
YPOBHS 2:

- MeTtop A: ckopocTb 06mMeHa BeLLeCTB onpeaensioT NyTem NpubaBneHnsi K MICX04HOMY 3HAUYEHUIO CKOPOCTH 0bMe-
Ha BelecTB, 3Ha4eHWs NONpaBKu ANs NONOXEHUs TyNoBULLA, TUNa paboTbl U 3HaYEeHNs CKOPOCTM 0OMeHa BELLECTB, Ans
ABUXEHNVS TyNOoBMULLA, CBSA3aHHOIO CO CKOPOCTBI0 paboThl (MCMOMb3ysi IPYNMOBLIE OLEeHOYHbIe Tabnuubl).

- MeTog B: ckopocTb 06MeHa BELLECTB ONpeaensiioT C NOMOLLBI0 TaBNMYHbIX 3Ha4YeHWUI AN pa3NUyHbIX BUAOB Aest-
TeNbHOCTH.

Tab6nwnuya B.1— CkopocTb 06MeHa BelLeCTB AnsA cuasiero cybbekta B 3aBUCUMOCTH OT paboueli Harpy3ku 1 3ageii-
CTBOBaHHOW YacTu Tena

acre rona CKopocTh g?"'z"_'? BelecTS, PaGouvas Harpyska
nerkasi cpeaHan TXenan
O6e kuctm CpegHee 3HaveHne 70 85 95
Mpeaen <75 75— 90 >90
OpHa pyka CpegHee 3HaveHve 20 110 130
MNpeaen <100 100 — 120 >120
O6e pyku CpegHee 3HaveHune 120 140 160
Mpegen <130 130 — 150 > 150
Tynosuwe CpeaHee 3HaveHne 180 245 335
Mpeaen 210 210 — 285 > 285

Tabnwuuya B.2— [ononHuTtenbHble 3Ha4eHUs1 CKOPOCTH 0BMeHa BeLLECTB AS Pa3nnuHbIX NONOXEHWW Tena

MonoxeHue Tena CkopocTk ofmeHa BelLecTs, BT - M2
MonoxeHnwe cuas 0
CT104 Ha KONeHsIX 10
Crast Ha KopTo4Kax 10
CT1os1 BEpTUKAINbHO 15
Cros HarHyBLWMNCb 20

Tabnwuuya B.3 — CkopocTb 06MeHa BELWECTB ANs TUNUYHbLIX BUOOB OESATENBHOCTU

CkopocTtb 06MeHa

JesTenbHOCTb BelecTs, BT M2
CoH 40
OTabix nexa 45
OTtabix cuas 55
OTabix cTos 70

Xopp6a no TBEpAO rOpM3OHTaNbHON MOBEPXHOCTY PABHOMEPHBIM LLAaroM, TBepAasi onopa:
1) 6earpysa co CKOPOCThIO;

-2 KkM -y 110
-3KkM -y 140
-4xm -y 165
-5km-y! 200
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OkonyaHue mabnuysi B.3

CkopocTb 0o6MeHa

[HeatenbHocTb BelllecTs, BT- M2
2) crpyaom:
-10kr, 4 kM -y~ 185
-30kr, 4 km -y’ 250
MoabeM no TBeEpPAOMY CKMOHY, paBHOMEPHbIM LLaroMm:
1) 6e3rpysa:
- YKNOH 5°, 4 kM -4~ 180
- YKNOH 15°, 3 kM- Y’ 210
- YKNOH 25°, 3 kM - Y’ 300
2) crpyaom 20 kr:
- YKMOH 15°, 4 km -y ~" 270
- YKNOH 25°, 4 kM - 4’ 410
CNyCcK Mo CKITOHY CO CKOPOCTBIO 5 KM - 4! 63 rpysa:
- YKMOH 5° 135
- YKITOH 15° 140
- YKITOH 25° 180
Mogbem no cTpemsHke nog yrmom 70°, ckopocte nogbema 11,2 m- MuH"
- 6e3 rpysa 290
- ¢ rpy3som 20 kr 360
TonkaHve wunyM nepeTsArMBaHWe TEneXkW, PaBHOMEPHLIA Lar, CKOPOCTb ABUXEHUS
3,6 Km - q‘1, rmagkui nyTb, TBEpAAs onopa:
ycunue Tonkanma — 12 kr 290
ycunve nepeTarmeanns — 16 kr 375
TonkaHwe Tavky, rmagkum nyTb, 4,5 KM - gy pe3nHOBbIE WKHBI, Macca rpy3sa 100 kr 230
Pa6oTta HanWIbHUKOM:
- 42 xoga HanNWMNbHUKa B MUHYTY 100
- 60 X040B HaNMUNbHYIKA B MUHYTY 190
Pabota monoTkom, ABYMs pykamu, macca monoTka 4,4 kr, 15 ypapos B MUHYTY 290
MnoTHWUKan paborTa:
- paboTa py4YHON Nnnow 220
- paboTa MexaHU4eckon NUnomn 100
- o6TecbiBaHne 300
Knagka kmpnvya, 5 Kmpnmyen B MUHYTY 170
3aBVHYMBaHWE BVHTOB 100
PbiTbe TpaHwen 290
Cuasyan gesiTenbHOCTb (ohuc, NPUCYTCTBEHHbIE MECTa, WKona, nabopartopus) 70
Jlerkasi oeATenbHOCTL B NONOXEHUW CToA (NOCeLleHne marasuHa, pabota B nabopatopum,
nerkasi NPOMbILWNEHHOCTb) 95
PaboTa cpegHeil TskeCTU B MONoxeHun cTos (Npodaeel, goMalHsis paborta, pabota Ha
CTaHKax) 115
PaboTta ¢ MexaHN4eCKNM MHCTPYMEHTOM:
- nerkasi (Hanaaka, c6opka) 100
- cpeaHsn (3arpy3ska 3aroTOBOK) 140
- TsKenas 210
PaboTa ¢ py4HbIM MHCTPYMEHTOM:
- nerkasi (nerkas NonNUPoBKa) 100
- cpeaHsisi (MoONUPOBKA) 160
- Tspkenasn (Tsprernoe ceepreHue) 230
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Tab6nwnua B.4 — dopma gHEBHMKA AN 3anNUCK AENCTBUN

Dara

Cybbekr

Pabouee mecto

Temnepatypa Bo3gyxa, °C

TemnepaTypa wapvka ncuxpometpa, °C

OTHOCMTENBHAasA BNAaXHOCTb BO3ayxa, %

CKOpoCTb ABUXEHWSI BO3ayXa, M/cek

Opexpa

Tabnwuuya B.5— dopma cymMMUpOBaHWS pe3yrbTaTOB AHEBHUKA

Mpodeccusi/paboyan 3agava Oara
KaTeropus M, BT-mM2 Bpewmsi, MyH Bcero
1 3agava 1 My X =
2 3agava 2 M, X =
x =
i 3agava i M; X =
x =
n 3agavan M, X =
O6Lee KONMYecTBO
CpeaHsisi ckopocTb 0OMeHa BeLleCTB B
3aBVCMMOCTHK OT BPEMEHU
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MpunoxeHne C
(cnpaBouHoe)

OueHka ckopocTu 06MeHa BelecTB Ha YpoBHe 3 «AHanua»

B aToM npunoxeHuu npeactaBneHbl AaHHbIe, KOTOPbIE MOXHO WCMOMb30BaTh ANS OLUEHKU CKOPOCTM oBmeHa
BEeLL,eCTB Ha OCHOBE MNoKa3aHWii 4acToTbl CepAeyHbIX COKPaLLEHUI 3a penpe3eHTaTUMBHbIN Nepnog B COOTBETCTBUN C METO-
JOM ypOBHS 3.

Ta6nunuya C.1 — CsA3b ckopocTU 0OMeHa BeLLECTB 1 YaCTOThl CEPAEHHbBIX COKPALLLEHUI B 3aBUCUMOCTM OT BO3pacTa n

Maccbl CyObeKTa (Ans XeHWMH 1 MYXUNH)

Macca, kr
Bospacrt, net
50 60 70 80 90
YKeHwmHb!
20 29HR —150 34 HR— 181 3,8 HR— 210 4,2 HR — 237 4,5 HR — 263
30 2,8 HR — 143 3,3HR—173 3,7 HR — 201 4,0 HR — 228 4,4 HR — 254
40 2,7HR —136 3,1 HR— 165 3,5HR—192 3,9HR — 218 4,3 HR—244
50 2,6 HR —127 3,0HR—155 3,4 HR— 182 3,7 HR — 207 4,1 HR — 232
60 25 HR —117 29HR—145 3,2HR—170 3,6 HR— 195 3,9HR —219
My>K4nHBI
20 3,7 HR — 201 4,2 HR — 238 4,7 HR— 273 5,2 HR — 307 5,6 HR — 339
30 3,6 HR — 197 41 HR— 233 4,6 HR — 268 51 HR — 301 5,5 HR — 333
40 3,5 HR — 192 4,0 HR— 228 4,5 HR — 262 5,0 HR — 295 5,4 HR — 326
50 3,4 HR — 186 40HR—222 4,4 HR — 256 49 HR — 288 53 HR— 319
60 3,4 HR — 180 3,9 HR— 215 4,5 HR — 249 4,8 HR — 280 52 HR— 311

Ans nony4eHnst 3Ha4YeHns1 CKOpoCcTHn o6MeHa BelwecTB HeOGXO,D,VI MO B KaXgoM Ccny4yae yMHOXUTb 3Ha4Y€Hne 4actoTbl

cepaeyvHbIX CoKpalleHnin HR Ha 3HaveHve cneea, a 3aTeM BblUeCTb 3HaYeHMe cnpaea.
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Mpunoxenne D
(cnpaBouHoe)

OueHKka CKOpPOCTU o6MeHa BellecTB Ha YpoBHe 4 «JkcnepTusa»

anI Mepbl BLIYMUCIEeHUA CKOPOCTH obmeHa BellecTtB, OCHOBAaHHLIE HA B3BE WEeHHbLIX OLleHKax

Hwxe npyvBeaeHb npumepsbl OLeHKM 06MeHa BeWECTB Kak AN YaCTUYHOTOo, TaK M AN MHTerpansHoro metoga. fns
c6opa BblAbIXaeMbiX ra3oB UCMONb30Barcs rasomep.
D.1 BbluncneHne CKOPOCTH OBMeHa BeWwecTB YaCTUYHLIM METOZ,0M
D.1.1 AHKeTHbIe fjJaHHbIe
Mon — myxxckom; Bospact — 35 ner; poct — 1,75 m; macca — 75 kr; Ap,— 1,90 m2.
D.1.2 MpoaomxuTenLHOCTbL U3MEPEHUN
MpepeaputeneHbi nepuoa: 0,05 4 (3 mun);
ocHoBHoM nepuog;: 0,2 4 (12 Mun).
D.1.3 ArmocdepHoe gaBnenwme: p = 100,8 klMa
D.1.4 U3mepeHHbIe 3Ha4YeHUsA
D.1.4.1 Tasomep
KoadhdmumeHT koppekumm ansi razomepa paseH 0,998.
Temnepartypa rasomepa (1. €. Temnepartypa © Bbigbixaemoro Bo3ayxa) = 26,8 °C.
OkoHuaTenbHOe NoKa3aHue razomepa paeHo 7981,2 n.
HavanbHoe noka3aHue razomepa paBHo 7775,0 n.
HackiweHnue nerkmux kucnopogom pasHo 206,2 n.
D.1.4.2 Jonv kncnopoga v yriekMcrnoro ra3a B BblAbIXaeMOM BO3ayXe
Hons kncnopoaa F02= 0,162.
Hons yrnekucnororasa Feo, = 0,042.
D.1.5 BbiuncneHue Bbigbixaemoro o6bema
Bbigbixaemblil 06bem V, ATPS BbIUNCNAIOT HAa OCHOBE 3HAYEHWS HACbILLEHWS NIENKUX KUCNOPOAOM C UCTONb30BAHN-
eM ko3hduLneHTa KOpPEKUMM rasomepa:
VexATPS = 206,2 - 0,998 = 205,8 .
KoadbpuumeHT cokpawenmsa STPD BbluMCNSIOT B COOTBETCTBUM C hopmyrnow (12)
fe 273(1008-352) _ 0,874,
(273 +268)-1013
Takum o6pasom:
VexSTPD = VxATPS . f=205,8-0,874 = 179,9 n.
D.1.6 BbluncneHme pacxoga o6bema
Vex = Vex STPD/E = 179,9/0,2 = 899,5 /.
D.1.7 BbluncneHue ckopocTy noTpebneHuna kucnopopa

Vo, = Vex(0,209 — Fy,,) = 899,5 (0,209 — 0,162) = 42,3 1 O/,

D.1.8 BbiuncneHue ckopocTv 06pa3oBaHNA yrieKMCnoro rasza
Vooz = Vey (Fco, —0,0003) — 899,5 (0,042 — 0,0003) = 37,5 11 Oa/u.

D.1.9 OueHka cxaTvs Boiabixaemoro o6bema
V02 = Vi [0,265 (1 ~Fo, —FCOz ) —Foz] = 899,5[0,265 (1 - 0,162 — 0,042) — 0,162] = 44,0 n Oy/v;

Voo, =Vex [Foo, — 0,00038 (1 — Fo, —Foo, )] = 899,5 [0,042 — 0,00038 (1 - 0,162 — 0,042)] = 37,5 n CO/u.

D.1.10 BbiuncneHune ckopocTm obMeHa BewecTs

V.
RQ =S =37,4/44,0 = 0,852;
Vo,

EE = (0,23RQ + 0,77) 5,88 = 5,68 BT - u/n Oy;
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M= EEV,, Ai
Du

=5,68-44,0/1,9 = 131,5 BT- M2

D.2 BbluncneHne ckopocTn o06MeHa BeWwecTB UHTerpansHbLIM MeTOA0M
B HacTosweM npumepe cokpalleHne Bbligbixaemoro obbema u BelvucneHne RQ ¢ ucnons3oBaHnemM o6pasoBaHus

COZ onyLweHbl, T. K. OHM HE OKa3biBalOT CYyLLLECTBEHHOIro BINAHUA Ha OKOHYaTenNbHbLIN pesynbrar.

D.2.1 AHkeTHble gaHHble: Takue xe, kak B D.1.1

D.2.2 MpoponxnTensHOCTL U3MEPEHUN

OcHogHol nepuog paseH 0,05 4 (3 MuH).
BoccranoBuTenbHbin nepuog paseH 0,154 (9 MuH).
MpogomknTenbHOCTE naMepenusi pasrHa 0,2 4 (12 MuH).
D.2.3 AtmocdepHoe gasnenune: p = 100,8kMa

D.2.4 N3mepeHHble 3HA4YeHNA

D.2.4.1 Tasomep

KoadhduumeHT koppekumm ansi razomepa paseH 0,998.
Temnepartypa razomepa paeHa 26,8 °C.
OkoHuaTenbHoOe NokasaHue rasomepa paeHo 5877,5 n.
HauanbHoe nokasaHue razomepa paBHo 5707,0 n.
HachblweHune nerkmx kucrnopogom paeHo 170,5 n.
D.2.4.2 Jonskncrnopoaa B BblAbIXaeMOM BO3AyXe
Honsakncnopoga F02 =0,155.

D.2.5 BbluncneHwe Bblgbixaemoro o6vema
Boigbixaembiii 06bem V, ATPS BbIMMCNAIOT HA OCHOBE 3HAYEHUIA HAChILWEHWS NETKMX KUCTIOPOL0M CUCTONb30BaHu-

eM Ko3hduumneHTa KoppekLmm rasomepa:

VexATPS =170,5- 0,998 = 170,2 n.
dakTop cokpawernss STPD nmeer 1o xe 3HaveHue, kak B D.1.5:
VexSTPD = V,,ATPS - f=170,2.0,874 = 148,8 n.
D.2.6 Bbluncnenwme pacxoga o6bema
Vex = Vex STPD/t = 148,8/0,2 = 744,0 n/u.
D.2.7 BbluncneHune ckopocTu noTpebneHns kucnopopna
Vo, =Vex (0,209 —F,,) = 40,2 n O/,

D.2.8 BbluncneHune ckopocTn o6MeHa BelecTB
Wenoneays RQ = 0,85 n aHepreTuueckuin akBuBarneHT 5,68 BT - u/n O,, nonyyaem pesynbrar:

-1
M= EE-Vp, e =5,68-40,2/1,9=120,2 Br-m~2.

Du

YUTtobbl cBA3ATL CKOpPOCTb oOMeHa BeLWwecTB C OCHOBHbIM Nepunoaom, BbINONHAOT npeoGpasoaaHMe B COOTBETCTBUNC

topmynon (18).

20

CkopocTh 06MeHa BellecTs B No3e cuas coctaenseT 55 BT- M2, Torpa
M =120,2-0,2/0,05 - 55-0,15/0,05 = 318,8 Br- m~2.
C y4eTOM NpeaenoB AOCTVXKMMOW TOUHOCTU pe3ynbTaT credyeT okpyrnuTb 40 320 Bt - M2,
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MpunoxeHne E
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn
CCbINOYHBLIM MeXAYHapoAHbLIM cTaHOapTaMm

Ta6nwuuya EA

OB603Ha4YeHne CCbINOYHOro

OB603Ha4YEHNE U HAWMEHOBaHWE COOTBETCTBYIOLLErO HALMOHANBHOTO CTaHaapTa
MeXOyHapoAHOro cTaHaapTa

MCO 9886:2004 FOCT P NCO 9886—2008 3proHomMmuka TepmansHon cpegbl. OueHka Temneparyp-
HOWM Harpy3ku Ha OCHOBE (PM3NOMNOMMYECKMX U3MEPEHUI

MNCO 15265:2004 FOCT P NCO 15265—2006 MeHegpxkmeHT pucka. OCHOBbI CTpaTermm OLEHKN pucka
ANsi npegynpexaeHusl ctpecca u auckomdopTta B TepMarbHblX paboumx cpegax
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