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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBepgeHUA o cTaHgapTe

1 NOAIrOTOBIIEH ABTOHOMHOM HekoMMep4yeckon opraHuszauuen «HaydHo-uccnegoBaTeNbCKUN
LIeHTP KOHTPONA 1 aAnarHocTukn texHundeckmnx cuctem» (AHO «HWLU KO ») Ha ocHOBe CODCTBEHHOIC ayTEHTUY-
HOro nepeBoja ctaHaapTa, ykasaHHOro B NMyHKT 4

2 BHECEH TexHunyeckum komuteToM no ctaHaaptTusaumm TK201 « QproHomMuka»

3 YTBEPXXOEH M BBEJAEH B JEWCTBUE Mpukasom ®egeparnbHOro areHTcTea rno TeEXHNYECKOMY
perynupoBaHunto nmetponorin ot 18 nekabpsa 2008 r. Ne 484-ct

4 HacTtoawmn ctaHgapTt naeHtTudeH mexayHapogHomy ctaHgapty MCO 8996:2004 « SproHomMuka Tep-
ManbHOW cpeabl. OnpeaeneHne ckopoctn obmeHa BewlecTB» (ISO 8996:2004 «Ergonomics of the thermal
environment — Determination of metabolic rate»).

[Tpy NnpMMeHeHUN HACTOALLEero ctaHaapTa pekoMeHAYyeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HaUMOHaNbHble cTaHgapTel Poccunckon @eaepaun, ceeaeHUa o
KOTOPbIX NpMuBedeHbl B AOMONHUTENBHOM NpUNoXeHun E

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekcm UaMeHeHUU U rornpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKalzamensx « HayuoHanbHbele cmaHOapmeiy. B cniydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXkeMeCsIHHO U30asaeMoM UHpopMaylUoOHHOM yKkazamerne «HayuoHarnbHble cmaHOapmeily. Coomeemcmey-
fowas UHgbopmayus, yeeooMrieHue U meKkcmaei pasMelaromcs makxe 8 UHpopMayUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

JProHoMunKa TepMmanbHOU cpeabl

ONPEAOEJIEHUE CKOPOCTU OBMEHA BELUIECTB

Ergonomics of the thermal environment.
Determination of metabolic rate

[laTta BBeaeHna — 2009—12—01

1 O6nacTb NpUMeHeHunn

ObmeH BellecTB (MeTabonnMam) — 370 NpeobpasoBaHNE XUMNYECKUX BELLIECTB B MEXAHUYECKYIO U TEr-
NoBYO 3Heprunto. CKopocTb 0OMeHa BELWLECTB onpeaensieT aHepreTu4eckne satpaTthl NPy MblLLEYHON HArpy3ke
YyefiloBeKa N XxapakrepuayeTcst YACNOBbIM MHOEKCOM aKTUBHOCTU. CKOPOCTb 0OMeHa BELLECTB SABMNSIETCS BaXK-
HbIM MoKasaTesieM KoMmdgopTa U HanpsiXXeHna yenoBeka B pe3ynbTaTe BO3AEeUCTBUA TepMarnbHOM cpeabl.
B yacTHOCTU, B ropsven cpeae BLICOKMA YPOBEHb MPOU3BOACTBA MeTabONMNMYeCcKoro Tenna npu MbllLeYHon
paboTe ycyrybnsieT TennioByro HarpysKky B CBA3M C HEODXOANMMOCTLIO paccemBaTh DOMbLUEE KONMMYECTBO Tenna
B OCHOBHOM, 34 CYET UCMNAapPEHNSA NoTa.

B HacTosilemM cTaHaapTe yCTaHOBMEHbI METOA LI ONpeaeneHnst CKopoCcT cOMeHa BELECTB B pasfiMYHbIX
KnuMaTu4ecknx pabodvnx cpeagax. CtaHgapT MOXET ObITb NPUMEHUM U AN ApYyrKux uenen, Hanpumep: Ansd
OLEeHKN MeToadoB paboThl, 3HepreTudecknx 3aTpaT ANng BbINOHEHUS onpeaeneHHon padoTbl MU 3aHATUN
CNOPTOM, ODLLMX 3aTpaT 3HEepPrum Ang Kakoro-nmdo Buaa AesiTenbHOCTU N T. 4.

OueHkn, Tabnuubl 1 Apyrme gaHHble, BKMIOYEHHbIe B HACTOALWMA CTaHAAapT, OTHOCATCS K «CpeaHeEMY»
MHONBUOYYMY CO cneaylowmMn nokasatTensamMmu;

- My>kdunHa, 30 net, macca 70 kr, pocT 1,75 m (nnowaab nosepxHoctu tena 1,8 m2);

- >XeHwmHa, 30 net, macca 60 kr, pocT 1,70 M (Nnowagb noBepxHocTn Tena 1,6 m2).

[Tpn padboTe Cc pasnMYHbIMU rpynnamMmmu HaceneHns (a4eTn, nmua NoXMnoro BospacTa, noan ¢ PusnvecKkMmu
HegocTaTkaMn U T. 4.) NPy Nonb3oBaHUU HACTOALMM CcTaHOapTOM Heobxoauma ero agantauus K KOHKPEeTHON
CUTyaL .

2 HopMaTuBHbIE CCbINKN

B HacTodawemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBbIE CChINKU Ha cneayiowme ctaHaapThl:

NCQO 9886:2004 3proHomuka. OueHKa TemMnepaTypHOU Harpysku Ha OCHOBE (PU3NONOrNYECKUX N3ME-
PEHNN

NCO 15265:2004 OproHoMuKa TepmarnbHOU cpedbl. CTpaTerus oueHKM pucka ans npegynpexgeHus
cTpecca Unn guckomdgopTta B TepManbHbIX pabounx cpeaax

3 OCHOBHbIe NPUHUUNBLI U TOYHOCTDbL

MexaHunveckasi apPpekTUBHOCTb MYCKYNbHON paboThl, KOTOpas Ha3bliBAeTCHa «nonesHon paboton» W
0OCTaTOYHO HM3Kas. B bonbLnMHCTBE BUAOB paboT Ha Nponu3BOACTBE A0NA PUINYECKNX paboT HeBeNuKa (BCero
HECKOTbKO NPOLUEHTOB) M UMEET HYNEBOE 3HAYEHUE. DTO 3HAYUT, YTO ODLL U pacxod SHEPTMU NPU BbINCTHEHUN
paboThl NpeagnonaraeTcs paBHbIM NPOU3BOACTBY 3HEpPriun, Heobxoanmon Anga odborpesa tena. Ans uenen
HACTOSILLIero ctaHgapTa CKOpoCTb oOMeHa BellecTB npeanonaraeTcsli paBHOM KONUYECTBY CO34aBaemMoro
Tenna.

U3paHune odbmumanbHoe
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B Tabnuue 1 nokasaHbl pasnnyHblie Nogxoabl K onpeaeneHunio cKopocT obmMeHa BelecTB, NpuBeJeHHbIe
B HAcTOSALLEeM cTaHaapTe.

Tabnwuya 1 — YpoBHM onpeaeneHns CKopoctn obmeHa BELWECTB

YpOBEHbL MeTon OMHOCTbL OcmoTp pabodero mecra
1 OT60p 1A Knaccudowmkayms no [‘pybas nHdopmaums. He TpebyeTcs, HO HEOBXO-
npodeccun O4yeHb BbICOKMW PUCK | AuMa MHPoOpMaUUAa O TEXHUYE-
OLLNOKM CKOM 0BOpyaOBaHUN N OPraHun-

3auum Tpyaa

1B Knaccuoukaumsa no
BUOY AEATENBHOCTW

TpebyeTca um3ydyeHne OBU-
XXEHUN N BPEMEHN BbINMOMHEHUS

paboThbl

BbICOKMW PUCK OLLNDKMN.
To4vHocTb: + 20 %

2A [ pynnoBble OLEHOY-
Hble Tabnuupl

2 HabnwaeHwne

2B Tabnuubl ans yc-
TAQHOBINEHHbIX BUAOB Aesi-

TENbHOCTU

3 AHanums NamepeHne  cepaue- CpeaHunn pucK onbKu. Tpebyetca wuccnegoBaHue
bueHns B 3a4aHHbIX YC- ToyHoCcTb: = 10 % Ons onpeaeneHns penpes3eHTa-
NOBUSIX TUBHOIo nepunoaa

4 3KcnepTtuaa

4A VamepeHne noTpe-
bneHus kncnopopa

Owmnbkun B npeagenax To4-
HOCTU U3MEPEHNIN UITN N3YYe-
HMEe AOBWXEHUW U BPEMEHU

Heobxognmo N3yveHue
OBWXEHUW N BPEMEHU BbINOI-

HEHUA PaboThbl

BbIMONHEHUA paboThil.

OcmoT abodyero He 00%-
ToyHOCTL: + 5 % PP

3aTeneH, HO HeEODXo0aAMMO oue-

4B MeToa ABOMHOW Me-

4YeHOn BOAbI
HUTb cBOBOAHOE BpEMS
4C [lpsmass  kanopwu- OcmoTp pabovero mecra He
METPUS obsAzaTeneH

[daHHble nogxoabl CTPYKTYpUpoBaHbl B cooTBeTCcTBUMU ¢ UCO 15265. B HacTosillemM cTaHaapTe paccMmar-
pPUBAaIOTCA criegyroline YeThipe YPOBHA:

YpoBeHb1. OTOOp

Ha gaHHOM ypOBHe NpuBeaeHbl ABa NPOCThIX M yAODOHBIX B UCMONb30BaHMKM MeToda ObICTPOro onpeaene-
HUASA XapaKTepUCTUK cpeaHen pabodvein Harpysku ans gaHHou npodeccmn unm suaa AeaTenbHOCTI:

- MeTo 1A — kKnaccudgpmnkauma no NpodPeccuu;

- MeToa 1B — knaccugpukaymna no suay AeaTeNbHOCTN.

Oba MeToaa NO3BONAT NOMYYUTb TOMNBKO rPyOYIo OLLEHKY C CYLLIeCTBEHHO DONbLLUICU OLUMOKOW. OTO 3HAa-
YNTENLHO OrpaHnYMBaET TOYHOCTb ONMUCAHHLIX METOAO0B. Ha AaHHOM YpOBHE HEODXOAMMOCTL B OCMOTpPE pabo-
Yyero MecTa OTCYTCTBYET.

YpoBeHb 2. HabnwpeHue

Ha gaHHOM ypoOBHe npeAcTaBneHbl ABa MeToda, KOTopble OPUeHTUPOBaHbl Ha NepcoHan, BNageowmni
3HAHUAMKU pabo4nX YCNOBUA, HO He 0bsA3aTeNnbHO 0DYYEHHBIN BONPOCcaM 3proHOMUKA, NO3BONMAOLLIMM OXapakK-
Tepun3oBaTb B cpegHeM pabovyto cCUTyaLuto B yCTaHOBNEHHOE BPeMS:

- MeToq 2A — CKOpPOCTb 0OMeHa BeLWeCcTB onpeaensaoT nyTemM npnbdaBneHns K 6a3oBoMy 3HAYEHUIO CKO-
POCTM OOMeHa BeLEeCTB 3HAaYeHNUA CKOPOCTU 0OMeHa BeLeCcTB, COOTBETCTBYIOLLEro onpeaeneHHon nose, Bnay
pabOoThl, ABMXKEHUIO TYMOBULLA U CKOPOCTWU padoThl (NPpW 3TOM clieayeT UCNOoMb3oBaTh rpynnoBbie Tabnuubl
OLEeHOK);

- MeT10 2B — ckopocTb obMeHa BelecTB onpeaensatoT Npy NnoMoLLmM TabnUYHbIX 3HaYEeHNIN ANA pasnnd-
HbIX BUOOB OeATENbHOCTI.

B HacTosilleM cTaHgapTe onucaHa npoleaypa 3anicu 4eUcTBUA BO BPeMeHU U pacyeTa cpeHeB3Be-
LLIEHHOW MO BPEMEHM CKOPOCTU 0OMeHa BELLECTB, UCNOMb3yH AaHHbIE, NONYyYEeHHbIE C MOMOLLLIO ABYX Nepevunc-
NEeHHbIX METOO0B.

[ns onpeneneHus ckopoct odbMeHa BelecTB B npouecce padoThl, BKIOYaOLWeEN CMeHY BUOOB Aest-
TeNbHOCTU, HEOBXOAMMO UCCNeJOoBaHNE BPEMEHU, 3aTPauYeHHOro Ha BbINOMHEHWUE padoThl, N ABWKEHUNA
paboTHMKA.

2
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YpoBeHb 3. AHanus

Ha gaHHOM YypOBHE UCMONb3YIOT MeTOod, OPUEHTUPOBAHHBLIWA Ha NepcoHan, oby4YeHHbIU Bonpocam npodp-
3ab0oneBaHnn N 3ProHOMUKN TepManbHbIX cped. CKopocTb 0OMeHa BelEeCcTB onpeaensdeTcs ¢ NOMOLLbIO AaH-
HbIX cepaeYvHorc putMma paboTHMKa B TedeHue nepuoga mamepeHun. HaHHbIn MeTod UCNONb3YIT AN
KOCBEHHOIo onpeaeneHnsa ckopoctn comeHa sewlects. OH 0CHOBaH Ha B3aMMOCBSA3M NOrMoLWeHNs kncnopoaa
C YacTOTOU cepaeyHbIX cokpalleHUN B 3adaHHbIX YCITOBUAX.

YpoBeHb 4. JKcnepTU3a

Ha gaHHOM ypoOBHe npeacTaBeHbl TP MeToaa, Tpedbyrolue cneunanbHbiX U3MepeHnin 1 npuBneveHmne
BbICOKOKBaNMM@PULNPOBAHHLIX 3KCNEPTOB:

- MeToa 4A — namepseT noTpedbneHne KUCnopoaa 3a KopoTkne npomMeXyTkm spemenmn (o1 10 4o 20 muH),
0Ns BbIDOpa penpeseHTaTUBHOIo Nnepmnoga naMmepeHnin Heobxoanmo aetansHo N3yUnTb HeODXOaAUMBIE ABMXKE-
HUA 1 BpeMs paboThbl:

- MeTog 4B — meTo4 ABOUHOW MevyeHOW BOAbl NO3BONSET OXapaKkTepusoBaTh CpeaHIo BeNTUYMNHY CKO-
POCTU ObMeHa BELWECTB 3a NPOAO0IKUTENBHBIE NPOMEXYTKU BpeMeHn (0T 1 40 2 Heaenb);

- MeT0a 4C — MeToa NPpSAMOU KanopuMmeTpuun.

Ha TOUYHOCTb OLUEHOK OKa3bIBaloT BNUAHME crneayolne OCHOBHbIE haKTophl:

- UHAMBUAYaNbHbIE OCOBEHHOCTU;

- pasnu4ns B NponU3BOACTBEHHOM 0D0PYAOBaAHUN;

- PA3NUYNA B CKOPOCTU paboThl;

- Pa3NnMYns B MeTodax 1N HaBblKax pabdoThl;

- NONOBLIE Pa3NUYnda U aHTPOMOMETPUYECKNE XapaKTEPUCTUKN;

- KYNbTYPHLIE Pa3n4vuna;

- 0cODeHHOCTU HabnaaTens n ypoBeHb ero NoAroTOBKM (NP UCNOoMNb30BaHUK Tabnuy,);

- NPU NCNONb30BaHUN YPOBHA 3 BaXKHa TOMHOCTL COOTHOLUEHMA MeXay 4YacToTou cepaeyHoro putma u
nornoweHnem Kucnopoga, nockonbKy Apyriue pakTophbl, CBA3aHHbIE CO CTPECCOM, TaKkKe BIIUAIT Ha cepaLe-
bueHune;

- Ha ypoOBHe 4 TOYHOCTb U3MepPeHUU (onpegeneHmne cbbemMa rasa nm cogepkaHust B HemM Kncnopoaa).

TOYHOCTL pe3ynbTaToB, a TakXkKe 3aTpaThl Ha UCccneaoBaHUA, YBeNMYMBAKOTCH OT YPOBHSA 1 K YPOBHIO 4.
N3mepeHuns Ha ypoBHE 4 NO3BONAIOT NONMYy4YUTb Hanbornee ToUHbIE 3HaYeHUs nokasaTtenen. Ha npakTuke peko-
MeHAyeTCAa NPUMEHATL NO BO3MOXXHOCTU Hanbonee TOYHbIN MEeTOA.

4 YpoBeHb 1. OTOOpP

4.1 Tabnuua oueHKN CKOpPOCTU OOMeHa BelecTB No npodeccuam

B Tabnuue A.1 npunoxeHuns A npuBegeHbl 3Ha4YeHUSA CKOPOCTU oOMeHa BelecTB AN pasfUYHbIX Mpo-
heccnin. 3TU 3HaAYEHUA ABNAIOTCA CpeaHUMK 3HaYeHUAMM padbouero BpeMeHn paboTHUKa 6e3 yueTa Npoaosi-
XXUTENbHLIX NEepPepbIBOB Ha OTAbIX, 00eAeHHbIX NepepbIBOB U Ap. 3HAYUMMbIE U3MEHEHUSA MOTYT BO3HUKHYTb
N3-3a pasnnuyni B TEXHOMOTNN, 3NIEMEHTAaX BbINMONHAEMOW paboThl, opraHn3aunun Tpyga nT. a.

4.2 Knaccudpumkauusa cKopoctn ooMeHa BelecTB

CKopocTb 0OMeHa BeleCTB MOXHO OUEeHUTb NPpUBNIN3UTENsLHO, UCNOML3YA Knaccugpukauuto, nprueeaeH-
Hyto B npunoxeHun A. B Tabnuue A.2 npunoxeHus A onpeaeneHo NsATb KNaccoB CKOPOCTU obMeHa BEeLeCTB:
OTAbIX, HU3KUN, YyMepPEHHBIW, BbICOKMI, OUeHb BbICOKUW. [N KaXkaoro knacca npusedeHbl cpeaHue nnpeaenb-
Hble 3HAYEeHUSA CKOPOCTU ODMEHAa BELLECTB, a TakKe psaa npuMmepoB. [nga aTux BUOOB AeATENbHOCTU ODbIYHO
NMPUMEHSAIOT KOPOTKME NepepbIBLI ANA OTAbIXA.

5 YpoBeHb 2. Ha6bniogeHue

5.1 OueHKa ckopocTu 0OMeHa BellecTB Ha OCHOBe TpebOBaHUU K BbINONTHAEMbIM 3a4a4vaMm

Ha 3ToOM ypOBHE NMPOBOAUTCH OLIEHKA CKOPOCTU 0bMeHa BELLIECTB Ha OCHOBE cneayioLlmxX AaHHbIX:

- YacTb TynoBuLa, 3agencTBOBaHHasi B paboTe: obe KUCTU, oHa pyka ¢ npegnneyvsem, obe pyKku, Bce
TYNOBULLE;

- paboyast Harpyska ans KOHKpeTHOW YacTu Tena: nerkas, cpegHsis, Tshkenast no cyobekTUBHOW OLLeHKE
HabnwaaTens;

- NoNoXeHne TynoBuLa: cnas, CTOA Ha KOMTEHSAX, CUASA Ha KOPToYKax, CTOA BEPTUKANbHO, CTOA HarHyB-
LLNCH;

- CKOPOCTb paboThl.
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B tabnunue B.1 npunoxernuns B npuBegeHsl cpeaHne nnpeaenbHble 3Ha4eHUsA CKOPpOoCTM 0OMeHa BeLLeCcTB
ONs1 cTaHAapTHOrO MHAMBUAYYMA B MONOXEHUN CUAA B 32aBUCUMOCTU OT 3a4EeNCTBOBaAHHON YacTu Tena u pabo-
yen Harpysku. B Tabnuue B.2 npunoxeHusa B npnBegeHsbl nonpaBoYHble 3HAaYEHUSA, Ha KOTOPbLIE YBENUYMBAKOT
CKOPOCTb OOMeHa BELLECTB, eCN No3a OTNINYAETCH OT YNOMSIHYTON.

5.2 CKkopocTb 0OMeHa BellecTB ANA TUNMUYHbLIX BUOOB AeATENIbHOCTU

B Tabnuue B.3 npunoxeHunsa B npuBeageHbl 3Ha4YeHNUA CKOPOCTN obMeHa BelwecTB ANl TUNUYHLIX BUAOOB
0esATeNnbHOCTN. OTU 3HAYEHNHA OCHOBAHbI HA U3MEPEHUSIX, BbINOMHEHHbIX B MPOLUble roabl B pasimyHbIX Nabo-
paTopUax.

5.3 CKkopocTb 0OMeHa BellecTB B TeYeHue paboyero yukna

[naonpegeneHns obwen ckopocTn obMeHa BeLWEeCTB B TeveHMe paboyero Lukna Heobxoanmo nccneao-
BaTb BpeMsl BbINOMHEHUA paboThbl U BbINOMHSAEeMble ABMXeHUA. ccneaoBaHmne AoMKHO BKIOYAaTb nogpobHoe
onucaHue padoThl. [N 3Toro UICNONb3YIOT KNaccudnkaLnio KaXXaoro Buaga AesaTenbHOCTU U y4eT crneayrowmnx
(hbaKToOpPOoOB: NPOACIKUTENBHOCTL Ka)Xaoro suaa aesaTenibHOCTU, pacCTOaHUSA Npu nepeaBMXkeHnn, noabemM U
CNyCK, NogHUMaeMbIN N NepemMelllaeMbln BeC, KONTMYECTBO BbINOJTHAEMbIX AeUCTBUA UT. 4.

CpeaHio CKOpOCTb 0bMeHa BellecTB B 3aBUCUMOCTU OT BpeMeHU pabodvero uukia onpeaensaroT Ha
OCHOBE CKOPOCTM 0OMeHa BellLecTB, NPW BbINONHEHUN HEOOXOANUMBIX A€ UCTBUN U COOTBETCTBYIOLLIEN NPOaOTT-
XXUTENbLHOCTU Mo popmyne

1 I
- E Mt,
Tf=1 - (1)

rae M — cpenHss ckopocTb 0bMeHa BellecTB aAnsa paboyero unkna, Bt - m?;
M. — ckopocTb 0bMeHa BellecTB A48 AeNCTBUA /, BT - M?;
t. — NPOACIKUTENbHOCTb AEUCTBUA I, MUH;

T — NpoaoMKUTENbHOCTL paccMaTpuBaemoro paboyero Lykna, Kotopasa paBHa cymMme NpoaoKUTErb-
HOCTEeW £, MUH.

Peructpauymnio npodreccnoHanbHbiX A€UCTBUU U NPOAOCITKUTENBHOCTU AENCTBUA B TeHEHMe pabovero gHs
NN B TEYEHNEe onpedeneHHoro nepnoaa MoOXHO YNpOoCTUTb, UCNOMb3yA AHEBHUK, NpeacTaBNEHHbIA B TabNu-
yax B.4 n B.5 npunoxeHusa B. INpn nameHeHnn Bnaa AeATENbHOCTU AOCIMKHA MPOBOAUTLCH perncrpauums
OEeNCTBUI C UCMOSb30OBaHMEM Koda Knaccudukaumm B COOTBETCTBUN € Tabnuuen oueHKN CKOpoCcTU 0bMeHa
BeLEeCTB U C y4eTOM KOMMOHEHTOB BLINONHAEMOW 3ada4vn. HACcno paccMaTpuBaemMbiX KOMMNOHEHTOB MEHAETCH
B 3aBUCUMOCTU OT CNOXXHOCTU AEUCTBUMN.

PekomeHayeTcsa cneayrowni nopaaok 3anmcen:

a) 3anucb amunnm (MMeHn) YenoBeka n apyrnx ceegeHnn od nsydyaemMom cyonvekre;

b) HabnoageHne paboThl cydbekTa (He MeHee 2—3 4);

C) onpegeneHue KaXxaoro MHAMBMAyanbHOro KOMMNOHeHTa 3a4da4vu U oUeHKa COOTBETCTBYIOLLIEN CKOPOC-
TV oOMeHa BewlecTB No Tabnuuam B.1, B.2 unun B.3 npunoxexHus B:

d) obsizaTenbHas peructpauunsi B AHEBHUKE N3SMEHEHNIN KOMMNOHEHTA 3a4auu;

€) BblUMCNEHNe 0bLen NPOACMKUTENBHOCTM BPEMEHN, HEODXOAUMMOTro AN BLINONMHEHWS KaXKa0oro KOM-
NOHEeHTa 3aga4vu;

f) YMHOXeHWe NpoacIPKNTENBHOCTU BPEMEHUN, HEODXOANUMOTO ANS BbINONMHEHUSA Ka)Ka0ro KOMMOHEHTAa
3aflauvun, Ha COOTBETCTBYHOLLEEe 3HAYEeHNEe CKOPOCTU 0DMeHa BELLIECTB;

g) CrnoXeHue 3HaYeHUN;
h) geneHue cymmbl Ha O0DLLYHO NPOAOITIKUTENBbHOCTL Nepuoaa HabnoaeHUNA.
bopmbl ANS oUeHKU NpuBegeHbl B Tabnuuax B.4 n B.5 npunoxeHus B.

5.4 BnuaHue npoAaoKUTENbLHOCTU NepUoaoB TPyAa U oTAbIXa

He ponyckaetca MCNOMNb30BaTh 3HAYEHUA B Tabnuuax npunoxeHns B Anga oueHKM cpeaHeEN CKOPOCTU
obMeHa BellleCTB B TAKUX YCNOBUSIX paboThl, Korga KopoTKMe nepuoabl akTUBHOCTU YepeayroTes ¢ ANMUMHHBIMA
nepuogamu otabixa. B aTomMm crniydyae MeTod, U3NOXKeHHbIU B 5.3, NpuBeaeT K 3aHMKEeHHOW OLleHKe CKOPOCTU
obMeHa BellecTB. Takyto cuTyauuto HasbiBatoT adpdpektom CumMmoHcoHa. [Npeaen c60CHOBAHHOCTU COYEeTaHUS
neprnoaoB padboTbl N OTAbIXa NokasaH Ha pucyHke 1. B npumepe 1 pucyHka 1 nokasaH pexXum paboThbl, COCTOS-
LA M3 8 MUH OTAbIXa U MUHYTHI paboThl. B 3TOM cnyyae meTon, ykaszaHHbIA B 5.3, NpUBOAUT K 3aHUKEHHOM
OLleHKe BblaendeMoro metabonmyeckoro Tenna n HeBO3IMOXHOCTU UCNONb30BaHUA Tabnuy npunoxeHus B.
B npumepe 2 pucyHka 1 tTabnuubl npunoXxeHns B MOXXHO MCNONb30BaTh C YKa3aHHOW TOYHOCTLIO.

PI/ICyHOI( 1 MOXXHO UCMONMb30BaTh TONTbKO B TOM Cliydae, €CJ1M B Nepiod Oo14blXa Kakaa-nmbo Cbl/l3|/l‘-IeCI(aFl
HAlPY3Ka OTCYTCTBYET.

4
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X — NpoaomKUTENsLHOCTL Nepuoaa paboThl, MUH, Y — NPOOOMKUTENBHOCTE NepepbiBa ANy otabixa, MuH;, T — npumep 1;
2 — npumep 2

PUcyHoOK 1 — ['paduk npegena 060CHOBAHHOIO COYMETaHNS NEPUOAOB PpaboThl M OTAbIXA
Npu oUeHKe CKOPOCTN 0bMeHa BELECTRB

YBenum4yeHne ckopocTn obMeHa BelecTB nod BNusaHnem adpdekra npuMeHeHnUst NneprnoaoB OTAbIXa 3aBU-
CUT OT TUNa paboThkl N 334eNCTBOBAHHLIX rpynn MbllwL. JononHuTensHasa nHgpopmauust no 3ToMy BONPoOCy B
HacTosilleM cTaHaapTe He NPMBOAUTCA M3-3a ee CINOXHOCTU M HU3KOW pelfeBaHTHOCTU HA 3TOM YPOBHE OLIEHKN.

5.5 lNony4yeHue 3Ha4YeHUN METOAOM UHTEpPNONALUN

Bo3MOXHO nonyvyeHmne sHavYeHnA CKOpocTn obMeHa BeLWEeCTB METOAOM UHTEPNONALUN. ECnin 3HavYeHns
CKOPOCTU paboThbl OTNMYAOTCH OT 3HAYEeHUW, NPUBEeAEHHbIX B Tabnmuax npunoxeHnusa B, To MHTepnonauuto
MOXHO NMPUMEHATL TONbKO B Npeaenax = 25 % 0T yKka3aHHOM CKOPOCTMN.

5.6 TpeboBaHUA No NpUMeHeHUO Ta6NULY Ana onpeaeneHUa CKOpocT ooOMeHa BellecTB

[na cpaBHeHNA 3Ha4YeHUX nokasaTteneun, nofyvyeHHbIX U3 pasHbIX NCTOYHUKOB, 3HAYEHUA, YKa3aHHbIE B
Tabnuuax npunoxeHnn A n B, Heobxoanmo NpUBECTU K 3HaYEHUAM NoKasaTens Angd cTaHaapTHOro YefioBeKka,
paboTatoLero B KoMmOpTHOW TepManbHON cpeae.

CKopocTb 0OMeHa BellecTB AN YenoBeka, BbINONMHAOLWEro KOHKPETHYIO 3aaa4y, MOXKET U3MEHSATHLCA B
YCTAHOBIMEHHbIX Npeaenax OTHOCUTENBHO NPUBEAEHHBIX B Tabnnuax cpeaHnx sHavyeHnn nog BNMsaHnem dgoak-
TOPOB, YKasaHHbIX B pasgene 3.

HeobXxoanmMo y4yecTb, UTO:

- ANS OQHNX N TEX }Ke BUAOB U YCNOBUN paboThl CKOPOCTL 0OMeHa BELLIECTB MOXET OTNINYAaTLCS Y Pa3HbIX
nogenHa + 5 %:;

- AnsivenoBeka, obyvyaemoro B npouecce paboThl, UISMEHEHNE MOXKET COCTaBNATbL NPMONU3INTENLHO S % B
NnabopaToOpPHLIX YCIOBUSIX;

- B peanbHbIX YCNOBUAX U3MeHeHUs MoryT gocturatb 20 %.

[TprHMMasa BO BHUMaHME BEPOSATHOCTb BOSHUKHOBEHUS OLUMOKU, OOBIYHO HA 3TOM YPOBHE OLLEHKN HE YUK~
ThIBAKOT PasiMind B pOCTe YeNoBeKa U NONoBLIE pasmmyng.

YyeT Macchl cydbeKkTa MOXeT ObITb onpaBdaH TONbKO AN AeUACTBMI, B BBINMONHEHUN KOTOPLIX y4acTByeT
BCE TeNo, Hanpumep: xoasba, noasemM/cnyck no NecTHUUe, noabem/onyckaHune TaxKecTen u ap.

B ropsiuen TepmansHoON cpeae, BCNeacTBUE yYalleHHOro cepauebneHna 1 noTooTaeNeHNUs, BO3MOXHO
MaKkcuMarnbHoe yBenudeHune nokasatensa ¢ 5 Bt-m~2 go 10 BT- M2, Takasa koppekuns He ABNSeTcsa onpas-
OaHHOW.

B xonoaHon TepmanbHOW cpeae Npu BO3HUKHOBEHUN APOXKN MOXeT HabnogaTbes yBeNMYeHUe nokasa-
Tenano 200 BT - Mm~2. HoweHue Taxkenon oaexabl Takke yBenndnBaeT CKopocTb 0OMeHa BELLeCTB, yBenyimBas
Maccy cybbekTa 1 ymeHbllasi ceoboay ero ABMKEHUN.
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6 YpoBeHb 3. AHanu3

6.1 OueHKa ckopocTU oOMeHa BelecTB No YacToTe cepAeUHbIX COKpalleHUN

YacToTy cepaeyHbiX CoKpalleHUN B KOHKPETHbIM MOMEHT BPEMEHU MOXHO NocYMTaTb B BUAE CYMMBI
HEeCKONbKUX KOMMNOHEHTOB:

HR = HR, + AHR,, + AHR. + AHR, + AHR,, + AHR,. (2)

rae HR, — 4YacToTa cepAe4HblX COKpalleHNW B MOKoe, B MONOXEHWU NeXa B HeNTparnbHbIX TENNOBbLIX YCNOBU-
ax, ya./MUH;
A HR,, — yBenuM4yeHne 4acTtoTbl cepAe4HbIX COKpallleHW BCreaACTBNE JUHaMNYECKON MblLLIEYHON HAarpy3kn B
HENTPanbHbIX TENMOBbLIX YCNOBUAX, yA./MUH;

A HR ¢ — yBenn4yeHne 4acToTbl cepAeYHblX COKpalleHUN BCneacTBME CTaTUYECKOro HanpsXXeHUs MbILLL,
(3TOT KOMMNOHEHT 3aBUCUT OT COOTHOLLEHUA MeXay npunaraeMbelM yCcUnmMem 1 MakCumanbHbIM Mpu-
HyOUTEeNbHbIM yCUnmem pabdoTaroLlen rpynnbl MblLL ), ya./MUH;

A HR — yBenu4yeHue 4acToThbl cepaeYHblX CoKpallleHN BcneacTene TepmanbHoun Harpyskn (cm. MCO 9886),
va./MWUH;

A HR,,— yBenun4yeHue 4acToTbl cepaeyHbIX COKpalleHU BCneacTBUE YMCTBEHHON HArpys3Kku, ya./MUH;

A HRg — n3meHeHne 4acToThbl cepAeYHblX COKpalleH BcneacTBMe ApYrux pakTopoB, Hanpumep: pecnu-
paTopHbIe BO3AENCTBUA, LUMPKaaHble pUTMbl, 00e3BOXMBaAHWE, yO./MUH.

B cnyyae guHamunyeckoun pabdboThl, B KOTOPOUN 3a4eNCTBOBAHbLI OCHOBHbLIE TPYMMbl MbILULL, MPU HEOONLLLIOM
KONMMYeCcTBE CTaTUYEeCKOU MbILLEYHOW Harpyskm nnpm oTCyTCTBUU TEPMalbHOU M YMCTBEHHOM HAarpy3kn OLLeHKY
CKOPOCTN OOMeHa BelecTB onpeaensioT Ha OCHOBE U3MepPeHU YacToThl cepaeyHbIX CoKpalleHUin BO BpeMs
PabOoThl. B TAKNX YCNOBUSIX MeXAOY CKOPOCTbO 0OMeHa BELLeCTB M 4aCTOTON CepAeyHbIX COKpaLLeHNN CYLLLECT-
BYeT NIMHenHasi cBs13b. C y4ETOM BhILLEYNOMAHYThLIX OrpaHNYeHNN AaHHbIW MeTo MOXKET ObITb O0ee TOUHbIM,
yemM MeToAbl OUEeHKU YPOBHSA 1 N ypoBHA 2 (cM. Tabnuuy 1), n MeHee CNOXHbIM, YeM U3MepeHune noTpedbneHuns
Kicnopoga, KoTopoe AaeT caMble TOUHbIE pe3ybTaThl.

YacToTy cepaeyHbIX CoKpaLlleHUn MOXHO PerucTpnpoBaTh HEMPEepPbIBHO, HAaNpUMep, Npyu NOMOLLUY Tene-

IVIeTpI/ILIECI{OIZ dlinapartypbl WA C HEKOTOPbIM YMEHBbLUEHNEM TOYHOCTU NYTEM USMEPEHNA T1YJ1IbCa BPYYHHYHO
(cM. ICO 9886).

CpeaHo 4YacToTy cepaeydHbiX cokpalleHnn HR MOXHO BbIYUCIUTE 3a PUKCUPOBaHHbIE MHTepBarbl Bpe-
MEHW, Hanpumep, 3a 1 MUH B TEYEHME pasnniHbIX padboumnx LUKNOB UM 3a BPEMS BCeU pabove CMEHHBI.

[Tpn HAaNU4YUM 3HAYUTENBHOW TENNOBOW HArpy3Ku, ctatu4eckon padoTbl MblLLL, AUHAMUYECKOW paboThl
rpynn HedoNbLUX MbILL, U/MNU YMCTBEHHOW HArpy3Ku yron HaknoHa n gpopma rpadgpumka yHKLMN, CBA3bIBAO-
LLIen YacTOoTy cepaeUHbIX CoOKpaLlleHUA U CKOPOCTb OOMeHAa BELWECTB, MOTyT 3HAaYUTENbHO U3MeHATLCS. [ops-
00K, UCNONb3yeMbl ANA KOPPeKUUn nsmepeHUn 4acToThbl cepaedHbIX coKpalleHUU, ¢ y4eTOM TenmoBbIX
BO3AeUCTBUIN ycTaHOBNEH B cTaHaapTe NCO 9886.

6.2 CBA3b YacTOTbl CepAeYvHbIX COKpalleHUN N CKOPOCTU OOMeHa BeLLecTB

COOTHOLLEeHNe MexXxay YacToTON cepAeydHbIX CoKpalleHUN N CKOPOCTbo 0ObMeHa BeWeCcTB MOXHO N3Me-
PUTHL NMyTEM 3arnncK nynbca Ha pasiudHbiX 3Tanax onpeaerieHHoN MblLLeYHOM Harpysku B npoL,ecce 3Kcrnepu-
MeHTa B cpede C HeUuTpanbHbIMW TepMalnbHbIMUA YCNOBUAMKU. YacToTy cepaedHbIX CcoKpalleHUn WU
COOTBETCTBYOLEee NoTpebneHne KMcnopoga Unu BelNONMHAEMYHO pn3ndeckyro paboTy N3MepsitoT B npoLecce
OUHaMUYEeCKOW pabOoThbl MblLLL, Ha pa3HbIX 3Tanax Harpyskn. Tak kak TUn padoTel (3promeTpusi pabodero Lukna,
MpoOBepKa KaXkaoro wara, oaHoobpasHbl MexaHUYeCcKknA Tpya), nocreaoBaTefibHOCTb U NMPOACIKUTENTIbHOCTL
5TanoB Harpyskn okasbiBaloT BNUsSHKME Ha oba napamMeTtpa, A0KHA ObITb UCMONb30BaHa CTaHAAPTU3IUPOBaH-
Haqa npoueaypa.

INnHenHaqa pyHKLMOHaNbHaA CBA3b CoOXpaHAeTCa ANng cneaylowmnx ananasoHoB:

- bonee 120 ya./MUH, B 3TOM clly4yae MOXHO npeHebpeyb KOMNOHEHTOM YMCTBEHHOW Harpy3Ku;

- MeHee YyeM Ha 20 yaapoB HKe MakCcMMarbHOro nynbca cybbekra, MOCKONbKY B 3TOM cnyvyae Habnoaa-
eTCcA TeHAEeHL NS BblpaBHUBAHNA NMyfibca Bblle JaHHOTo 3Ha4YeHNs.

B aTnx npeleilaxX CBA3b MEXAy YacTOTOW cepadeyHblX COI{paLLI,EHI/IIZ N CKOPOCTbHO obmMeHa BellecTB UMeeT

BUA:
HR = HR, + RM (M — M,), (3)

raoe HR, — YactoTa cepAeydHblX CoKpalleHNM B COCTOAHUN OTAbIXa NPpU HENTPanbHbIX TepPMabHbIX YCNOBUAX;
RM — yBenunyeHue 4acToThbl CepaeUHbIX COKpaLLeHNN Ha e AUHULLY CKOPOCTU ODMeHa BELLIECTB;
M — ckopocTb obmMeHa BelwecTB, BT - M~2;
M, — ckopocTb 0bMeHa BeLecTB B COCTOSAHUM OTAbIXa, BT-M~2.
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[1aHHOEe COOTHOLIEHWE UCMONbL3YINT ANA onpeaeneHns CKopocTu obMeHa BellecTB Mo pesynbTartam
M3IMepeHnn nynbea.

Ecnu gaHHoe BeipaXeHe HaxodaT no pesynbTatamMm namepeHnn HR u M B npouecce akcnepuMeHTa, Tou-
HOCTb NpnbnusnTenesHo pasHa 10 %.

C ganbHenwen notepen TOYHOCTU AaHHOE BhlpaXKeHne MOXKHO BbIBECTU U3 cneayroLWnX OLEHOK:

- YacTOoTbl cepeYHbIX CoOKpaLLleHNN B COCTOAHNN OTAbIXa NPpU HEUTpanbHbIX TepManbHbIX yCNoOBUAX, HR,;

- CKOpOCTW 0OMeHa BeLLleCTB B COCTOAHUN oTAbIXa M, paBHa 55 BT M2

- MakcumansHon TpyaocnocodbHoct MWC, koTopyto oLieHMBatoT no crneayowmm copmMynam:

O MY>KYUH:

MWC = (41,7 — 0,22A) P 0666 BT. 2, (4)
019 )KEeHLWMNH:
MWC = (35,0 — 0,22A) P0.666 BT . \2, (5)

roe A — BO3pacT,T;
P — mMacca, Kr.

MaKkcumMmanbHYo 4acToTy cepaedHblX cokpalleHn HR__ oLeHUBAaoT Mo criedyiownm popmMynam;

max

HR__ =205 — 0,62A, (6)
RM = (HR__ — HR(MWC — M,). (7)

B tadbnunue C.1 nokasaHbl npsmble oueHkn cBsi3n HR n M ana sBospactoB oT 20 ao 60 neT ¢ maccoun ot 50
ao 90 kr. B gaHHOM cny4Yae TOMHOCTb YMeHbLUaeTCo.

7 YpoBeHb 4. JKcnepTtusa

7.1 OnpepeneHue cKoOpocT obMeHa BellecTB Ha OCHOBE U3MepeHUU CKOpPOCTU NoTpebrneHuns
Kucrnopopga

7.1.1 HacTU4YHLIN U UHTErpanbHbIN MeTOoAbI

CKopoCTb 0OMeHa BeLLECTB MOXHO onpeaeniTb ABYMSA OCHOBHbIMU METOdaMW:

- YaCTUYHbIM, MPUMEHSAEMbIM ANSA NErKor U YMepeHHO TSKernon paboThl;

- MHTEerpanbHbIM, NIPUMEHSAEMbIM ANS THKENON paboThl C KOPOTKOW NPOAOCIIKUTENBHOCTLIO.

Mcnonb3oBaHWe 3TUX ABYX METOAOB oNpaBAaHo cneayowmmm obpasom:

- B Crny4vae nerkou n ymepeHHou paboThl nornoweHne kucnopoga Aocturaet yCToUM4YMBOro COCTOAHUS,
PaBHOIO NMNOTPEBHOCTU B KUCNOpOoAe NOCcre KOPOTKOro nepruoga padboThl;

- B Clfy4vae TsKenon paboTbl NOTPeBbHOCTh B KUCNOPOAE HaxoOUTCA Bbille OONTOCPOYHOro npeaena
aspobHoro odbmeHa, a B criydae oueHb TAXKeNon paboThbl — BblLLE MakCMMarbHOIo as3pobHoro obmeHa. Bo Bpe-
MS TSKenon paboTel NOrnouweHnUe KUCnopoga He COOTBETCTBYET NOTPebHOCTU B KUcnopoae. dednunt Kncno-
poda ypaBHOBELUMBAETCS Nochne npekpalweHns padboTel. Takum obpaszom, naMmepeHne oxeaTbiBaeT nepunoa
paboTbl 1 nocneaywwmn nepnod otabixa. HTerpanbHbli MeTo HECOXOANMO UCMONb3OBATb MPU CKOPOCTU
noTpebneHua kucrnopoga bonee 60 nO,/M, YTo cooTBeTCTBYET 1 NO,/MUH.

Ha pucyHke 2 npmBeaeHa npoueaypa, KoTopyto cneayeT BbINMOMHATL NMPU UCNONb30BaHUM YaCTUYHOMo
MeToda. TaKk Kak yCTOMYMBOE COCTOSIHUE AOCTUraeTCs TOMbKO nocne 3—>5 MWH, coOop BblAbIXaeMOoro Bo3ayxa
HavYMHaeTcst NPUBNMN3NTENLHO Yepes 5 MUH (NpeaBapuTenbHbld nepunoa) bes npepbiBaHud padoT. PaboTa npo-
aomxkaetcs B TedeHne 5—10 muH (ocHOBHOW nepuon). CoOop Bo3ayxa MOXKET ObITb NMONHLIM (Hanpumep, npu
NCMoNb3oBaHMK MewKka [yrnaca) unym YactuyHblM, Korga nepuogundeckn otbuparot npodbbl (Hanpumep, ¢
noMoLLbio rasomepa). Coop Bo3ayxa 3akaH4YMBaOT Npu NpekpaweHnn padoThl.

[Tpn ncnonb3oBaHUN UHTErpanbHOro Metoaa (PUCYHOK 3) cOop BblAbIXAaeMOro BO3aAyxXa HaudMHaeTCs
nocne Hadana pabotbl. PaboTa npoaomkaeTcsa B Te4eHUe YCTAHOBMNEHHOro BpeMeHun, obblvHO He Bonee
2—3 MUH (O0CHOBHOW nepuoa). No okoHYaHUK paboThl CyObeKTY NpeanaratoT cecTb. COOP BO3AyXa NpoaoiKa-
eTCH A0 AOCTUXKEHUS COCTOSAHNA OTAbIXa. B TeueHne BOCCTaHOBUTENBHOMO Nepmnoaa BoCnonHaeTea aeduunT
Kncnopoaa, obpaszoBaBLUNACA BO BpeMs paboThl. Tak Kak usmepeHue BkovaeT paboTy (OCHOBHOW Nepuoa) v
OTAbIX (BOCCTAHOBUTENbHBLIA NEpuoa), AN nofyvYyeHns CcKopocTn obMeHa BellecTB, CBSI3aHHOIMO TOMbKO C
oAHOWN paboTOWN, N3 U3MEPEHHOIC 3HAYEHUA crieyeT BblMEeCTb CKOPOCTb 0OMeHa BELLECTB BO BpeMsi OTAbIXa.

" MWC — Maximum Working Capacity.
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0,75

0,50

0,25

X — BpemM4A, MUH; Y — nornowleHue kucnopona, n/ MuH; T — notpebHOCTL B 02; 2 — yBenu4eHue CKopocTn obmeHa BeLLIeCTB B pe-
aynbrarte pabortbl, 3 — UcxoaHasn (ba3oBas) CKOpoOCTh OOMEeHa BeLWeCTB, 4 — nepuoa uamepeHun; 5 — npegBaputenbHbIin Nepuoa;
6 — OCHOBHOU Nepuoa; / — nepuoa pabortel; 8 — gedouunT 02; 9 — BOCNONHEHUE HEXBATKU O2

PUCYHOK 2 — V3amepeHune CKopocTn 0bmMmeHa BELWECTB C NOMOLLbIO YAaCTUYHOIoO MeToaa

X — Bpems, MUH; Y — nornouweHune kucnopoaga, n/munH; 1 — notpebHoCTh B 02; 2 — MaKCUMAanbHbIW a3pOOHLIN OOMEH; 3 — yBernu4e-
HUE CKOPOCTU OOMeHa BelecTB; 4 — nepunoa paboTbl; § — OCHOBHOU Nepuoa; 6 — BOCCTAHOBUTENBHbLIX Nepuon; /7 — nepuoa uamepe-
HUK, 8 — aedpuuunt O,; 9 — BocnonHeHue HexeaTkn O,; 70 — ucxoaHas (basoean) CkOpocTb 0OMeHa BeLLEeCTB

PucyHok 3 — MlamepenHmne ckopocTn 0bmMeHa BEWECTB C NOMOLLbIO MHTErpanbHOro Metoaa
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Xoa paboTbl (M3yvYeHUe BPEMEHU BLINOMHEHUSA U MPOU3IBOANMBIE OBUXEHUS) N YacToTa NOBTOPHLIX
OEUCTBMKA OOIKHBI ObITb 3aperucTpupoBaHbl ANg AanbHenLen OLEeHKN pe3ynbTaToB U CPaBHEHNS CKOPOCTY
obMeHa BellecTB ¢ AaHHbIMK NUTepaTypbl. [pumMmepbl BBIMMCNEHNA CKOPOCTU 0OMeHa BeLEeCcTB NpUBeAeHb! B
npunoXxeHun D.

7.1.2 OnpeaeneHne CKOPocTU OOMeHa BelLlecTB Mo CKOPOCTU NOTpedbneHUa Kucnopoaa

LenoBe4yecknin opraHnam MOXeT yaepXuBaTb TOMbKO OYeHb HEDOMbLLUOE KOMMYECTBO KUCNopoaa, OH
OOMKeH nornowartb ero n3 atMmocdgeps! ¢ NOMOLLbIO AbIXaHWs. be3 npsiMoro cHabXxXeHnsa KNCrnopoaoM MblLL L b
MOTYT paboTaTb TOMbKO B TeYEeHWNEe KOPOTKOro BpeMeHu (aHaspobHaga paboTa). B TeveHne 6onee npoaonkum-
TelbHLIX NEepUoaoB PabOThl OKUCITUTENbHLIN MeTabonnam siBNAeTCs rmaBHbIM UCTOYHUKOM 3HEPTUN.

[ToaTOMY CKOPOCTb OOMEHa BELLECTB MOXHO onpeaennTb NyTemM U3MepPEeHMst CKOPOCTU MOTPEDNEHNS KMC-
nopoaa. [AAnsa npeobpasoBaHUa CKOPOCTU NOTPEBbNEHMS KUCNOpOoaa B CKOPOCTL 0OMeHa BELLECTB UCMOMNb3YIOT
3HepreTUYecknin akBMBaneHT kncnopoga (33 unun EE")). SHepreTn4ecknin akBMBaneHT 3aBUCUT OT TUMNa obme-
Ha, KOTOpbIN onpegensaeTca pecnupaTopHbiM kKoadduumeHTom (PK unn RQ4). Mpn onpeageneHnn ckopocTu
obmMmeHa BelwecTB obbIMHO OOCTATOYMHO UCMNONb30BaTh cpegHee 3HavyeHne RQ, paBHoe 0,85, n EE, paBHoe
5,68 BT -4/nO,. B aTom cnyyae nsmepeHune ckopoctu obpasoBaHna ABYoKUCU yriepoaa He TpebyeTca. Makcu-
MallbHO BO3MOXHas ownbka coctanseT + 3,5 %, HO 0bbI4YHO He Bonee 1 %.

CkopocTb 0O6MeHa BeLLeCcTB MOXKHO OnpeaennTb 13 crieayowmx ypaBHEHUIA:

VCO
RQ = =2, 8
v (®)
EE = (0,23RQ + 0,77)5,88, (9)
- 1
M=EE-V02A—, (10)
Du

rae RQ — pecnupartopHbli KoadpuLMeHT;
Vco, — CKOPOCTb obpasoBaHusa Asyokucu yrnepoga, n CO,/u;
Vo,

EE — sHepreTuyeckuu sksmBaneHT, BT -u/n O,;
M — ckopocTb obMeHa BewecTB, BT - M4;
Ap, — Nnowiagb NoBepxHOCTW Tena, onpegeneHHas no opmyne Ao Bya, m?;

A, = 0,202 W 2425 0725 (11)

— CKOpOCTb NoTpebnexus kucnopoaa, n O,/y;

rae W, — macca tena, Kr;
H, — pocT Tena, M.

7.1.3 OnpepeneHue nornoLlleHna Kucnopoaga

B cneayrwoLwmx noanyHKTax npeacrtaBneHo onucaHve npoueaypsbl onpeaeneHns nornoweHns KMcno-
poAaa.

7.1.3.1 Bbiuancnenme koadpdunumeHta ymeHolueHna STPDS).

[na onpeaeneHnst NornoweHnsa Kucrnopoga HeobxoaMmo N3MepuTb U 3aperncTpupoBaThb crleayoLlmne
OaHHble:

a

b

) aHKeTHble AaHHble (Mo, BEeC, poCT, BO3PacT);
) MeToa N3MepPEeHUNH;
) NPoOCIIKNTENBHOCTb U3MEPEHUN (HaCTUYHLIN UMW MHTErparnbHblM MeToa, Kak onncaHo B 7.1.1);

o O

aTMocdrepHoe AaBneHue;

00beM BblAblXaemMoro Bo3ayxa;

f) TemnepaTypy BblAbIXaeMOro BO34yXa;

g) Aono KMcnopoa B BblablXaeMOM BO3yXe;

h) Oonto yrnekUcrnoro rasa B BblabixaeMoM Bo3ayxe (ecnn Tpebyetca onpegenerHmne RQ).

D

" EE — Energetic Equivalent.
) RQ — Respiratory Quotient.
) STPD — Standard emperature and Pressure, Dry.
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[[a30BbIN 0OBbEM HEOCDXOAMMO onpeaensTh B cneaytowmnx ycnosusax: ® =0 °C, p = 101,3 kl'la (Hopmanb-
HOoe aTMocepHoe aAaBneHune), cyxonras (1. e. ycnosna STPD: ctaHgapTHada Temnepartypa v AaBneHue, Cyxou
ras). o mepe Toro, Kak cobrpaembln BO3QyX HackIWaeTcsl BOAAHbIM nNapoM (AaBneHne HackILWeHNS KOTOPOoro
3aBUCUT OT TeMnepaTypsbl), a ero Temnepatypa onpegensdeTcs okpyxatoLwen Temnepartypoi (ycrnosusa ATPS):
aTMocepHada TemMnepaTypa U gaBneHne, HacbllWeHHbIN ras), KOs PUUMEHT YyMeHbLUEHUA MOXKHO BbIYUCTTUTL
N3 crneayoLlero ypaBHeHUs, UCNONb3yd NapLunanbHoe AaBneHmne BoAsIHOro napa (CM. tabnuuy 2):

_273(p—py0)
(273 + ©)1013’

(12)

rae f — KospPpuuUneHT ymeHblueHna STPD;
p — n3MepeHHoe aTMocepHoe agasneHune, kla;
® — TemnepaTypa BblAbIXaeMoro B03ayxa, UsMmepeHHad rascMepoM UM NPUHATaA 3a OKPYXXaIoLLYHo TeM-
nepaTtypy, ecnuucnonbsyetca mewok flyrnaca, °C;
Ph,0 — NapumnaneHoe AaBrieHNe HacklLeHHOro BOASHOrO napa, cooTBeTCcTBYtolee TemnepaType ©, klla
(CM. TabnuLy 2).
Ecnn cobupaemMbin BelgblXaeMblld BO3OYX HarpeBaeTcsl oKpyXKatollen cpeaon A0 TeMnepaTtypbl BbllUe
37 °C, cneayeT UCNONb30OBaTh ANA HAcbIWEeHHOro BoAsHOro napa gasneHue 6,27 kl'la c temnepatypon 37 °C.

Tabnwua 2— [JaeneHue HackiWeHHOro BogsHoro napa (kl'a) ans remneparyp ot 10 °C go 37 °C (1 war — 1 °C)2)

Tem”f%awpa’ 0 : 2 3 4 5 5 7 8 9
10 1,23 1,31 1,40 1,50 1,60 1,70 1,82 1,94 2,00 2,20
20 2,34 2,49 2,64 2,81 2,98 3,17 3,36 3,56 3,78 4.00
30 4.24 4.49 4.75 5,03 5,32 5,62 5,94 0,27 — —

7.1.3.2 BblMucneHue Boligbixaemoro obvema npn STPD
V. STPD =V_ATPS-f, (13)

rae V, STPD — BbigbixaeMbiv 00beM, npu STPD, n;
V. ATPS — BblgbIXxaembln 06bem, npu ATPS, n;
f— B cooTBeTCcTBMNC 7.1.3.1.
7.1.3.3 BbluncneHmne odbbemMHoro pacxoaa

v = VEXS;FDD (14)

ex

raeV,, — obbeMHbIN pacxod ((KUAKOCTN), N/Y;
f — NpoaoIMKUTENBHOCTL UCCIeAOBAHNN, T. €. OCHOBHOW Nepuoa Angd 4acTM4Horo Mmetoaa, M OCHOBHOW K
BOCCTAaHOBUTENbHLIA Nepunoabl 419 UHTerpanbHoro Metoaa, .
7.1.3.4 BbluncneHmne ckopocTm NoTpedbrieHnsa Kucnopoaa

Vo, =V,,(0,209 —F, ), (15)

rae Vp, — ckopocTb noTpebneHus kucnopoaa, no,/M;

F02 — Oon4 Kucnopoga B BblablIXaeMOM BO34yXe.
7.1.3.5 BbluMUCneHne CKoOpoCcTn 0bpasoBaHUs yrNeKUcnoro rasa

VCOZ = Vex(FCOZ o 010003): (16)

rAe Vo, — CKOPOCTb 06pasoBaHus yriekucnoro rasa, n CO,/u;
Fco, — AONSA YINEKNCOoro rasa B BblAbIXaeMOM BO3JyXe.

" ATPS — Atmospheric Temperature and Pressure, Saturated.

2) Kaxgast Tabnnynasi cTpoka, B KOTOPOW NOCNeaHnn AeCATUYHbIM 3HAK TeMnepaTtypbl MmeHsieTes oT 0 ao 9, npea-
cTaBnsieT cobon 3HaveHne gaBneHns BOASIHOIoO napa, Nnpuyem B ctonbuax co BTOPOro no 0gMHHaaUaThbln yKa3aHbl 3HaYe-
HUA JaBNEHUS ANA TEMNEPaTypbl, PABHON CYMME 3HAYEHUN, YKA3aHHbIX B NEPBOM CTONOLE CTPOKM U B TONTIOBKE COOTBET-
cTBYyoLWero cronbua. Hanpumep temnepatype 19 °C coorBetcrByeT gasnenune 2,20 klla.

10
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7.1.3.6 BnusaHue cokpallueHns BblabIXaeMoro obbema
BAObixaeMbl 1 BblAbIXaeMbll 00beMbl BO3ayxaHe byayT paBHbl, ecnn RQ = 1. Ans ydeTa aToro cokpatle-

HUSI UCMIONBb3YIOT cneayLme ypaBHeHNS:

Vp, =V, [0,265(1 — Fo, — Fop, ) —Fo, 1, (17)

Veo, = VadFoo, — (1 — Fo, — Feo, )0,380 - 109]. (18)

7.1.4 BbluncneHue ckopoctn obMeHa BelLecTB
7.1.4.1 HacTn4iHbIN MeTOA

CKkopoCTb 0OMeHa BellecTB onpeaensoT Ha OCHOBE NOrMOoLeHUs KUCNopoaa U 3HepreTUYeckoro SKBM-
BaneHTa B cOOTBETCTBUU C popmynon (10).
7.1.4.2 WNHTerpanbHbI MeTOA

HwxkecneayoLwine BbIMUCNEHNS BBIMOTHAOT NPW MCNOMb30BaHUM MHTErpanbHOro MeToaa, T. K. Henocpe -
CTBEHHO C camMoi paboTol cBA3aHa TOMNbKO pasHuLa Mexay obLein M13aMmepeHHON CKOPOCTbo 0OMeHa BeLecTB U
M3BECTHOWN CKOPOCTbIO OOMeHa BellecTB AN1F AeATeNbHOCTU B Te4YeHNne BOCCTaHOBUTENbHOro nepmnoaa, T. €. B
nokoe cuas.

B aToM cnydae ckopocTb 0OMeHa BelecTB onpeaenstoT Tak Xe, Kak B YHacTUYHOM MeTode, a 3aTem
BINOMHSAOT cneayowee npeocbpasoBaHue:

4 N/ A
{1 t
M=|M, f”t“ M

,
Sf_
\ m J \ m ./

(19)

rne M — ckopocTb obMeHa BellecTB, BT - M4;
M _— ckopocTb obMeHa gnsgJvacTudHoro metoaa, Bt - m—2;
MZ— CKOPOCTb oOMeHa B nonoXxeHun cnas, BTt - m—2;
[ — NPOAOCIKNTENbHOCTb OCHOBHOIMO Nepmnoaa, MnH;
t{ — NPOAOIMKNTENBHOCTL BOCCTAHOBUTENLHOMO Nepuoaa, MUH.
7.2 MeTon ABOUHOU MeYeHOU BOoOb

B gaHHOM noAnyHKTe onmcaH TONMbKO OCHOBHOW NPUHLMN MeToaa.

Mocne cbopa o6pasLia MOUN UCXOOHOTO COCTOSIHWA CyOLEKT BbINMBaET TOUHO OTMepeHHYyto o3y 2H,'°0,
KOTOpad ymellaeTca B POTOBOU MONOCTH.

3anac Bogbl BHYTpU opraHamMa mapkupytot gerntepuem (¢H). CKopocTb ero nc4e3HoBeHUS N3 opraH1u3ma
(k,) onpefenseT obopoT BOABI (fy,0).

3anac Boabl U bukapboHaTa mapkupytoT 180, koTopble NpUXoaaT B ObICTpoe paBHOBECUE 3a CHET peaKkLum
rmapatauun yrnepoja.

CkopocTb ucyesHoBeHus 180 (k.,) aBnsaeTca Mepoi KoMBUHMPOBaHHOTO 06opoTa BoAbl M bukapboHaTa
(h,0% Ico, )- [o3TOMY 0B0pOT BukapboHarTa (T. e. CKOPOCTb BblAENEeHNS YIIIEKNCIOro rasa cybbekToM) MOXHO
BbIMUCIINUTL B BUAE pasHULLbI MeXay ABYMS NOCTOAHHBIMU CKOPOCTU (K, — K.,).

CKopoCTb 00paszoBaHNA YINeKNCNoro rasa npecbpasyroT B pacxod SHeprum ¢ NOMOLLbHO KIacCU4ecKmnx

KOCBEHHbIX KariopuMeTpu4ecKux BbluMcneHnin. HayanbHoe pacTBopeHue n3oTonos obecnevynBaeT uamepeHue
ob6bemoB 2H 1 180, koTopble UCNOMNb3YIOT NPU BLIYUCIEHUM COCTaBa Tena.

[ns1 3TO0r0 Metoga HeodbXoaAMMO BhINOMHATL U3MEPEHUSA B TEYEHNE HE MeHee ABYX DUONOTNYECKNX MONY-
nepnoaoB BbiBeAEeHUA N30OTOMOB U3 opraHnama. MMHumMansHas NpoaomMKUTENbHOCTbL UCCNeAOBaHNA Ha AEeTHAX
COoCTaBnsAeT NpUdnNM3nTenbHO 6 AHEN, Ha B3POCbIX C HOpMalbHbLIM COCTOAHUEM 300p0BbA 12—14 AHewn.
Ha noxunbix nogax uccnegoBaHme MoXeT OblTb bonee npoaomKUTEeNbHbIM.

MeToa asonHon meveHon soabl (DLW1) cpaBHMBanca c MeTtoaom KanopumeTpum st BCero opraHn3ma u
MeToagamu noTpebneHus/6anaHca BO MHOTMX UCccneaoBaHUsX. H ogHa U3 NpoBepoK He BIABMNA CYLLIECTBEH-
HOro pacxoxageHusa mexay metogom DLW 1 meTogom kKanopumeTpun Ha UCNbITYEMBIX B YCTOMYMBOM COCTOS-
HUK. OBLWAas TOYHOCTL MeToda cocTaBndaeT NpudnmanTensHo £ 5 %.

MpuHuun metoaa DLW npocT, ogHako cyLlecTBYeT MHOXKECTBO CNOXHBIX MOMEHTOB, KOTOPbIe AOITKHbI
ObITb NONTHOCTLIO UCCEea0BaHbI.

") DLW — Doubly Labelled Water.

11



[OCT P UCO 8996—2008

7.3 NpUHUUN NPAMOU KanopumMmeTpumn

C NOMOLLLIC NMPAMON KaNnopuMeTpUn U3MepPSAIOT pacxod 3Heprum Kak HeKy CKOpOCTb, C KOTOPOU opra-
HU3M TepaeT TeNNOo B OKpyXatllen cpeae. OTO NpoUCcXoguT 3a cueT notTepu Tenna (TennoBoe n3nyyeHume, KoH-
BEKLUMA, MPOBOANMOCTbL) U 32 CHET UCnapeHUa Boabl. [pamast KanopumeTpusi 00bIMHO CBsI3aHa C MUSMePEHUAMI
B KIMTMMaTU4YEeCKon Kamepe. 3TN U3MEPEHNS BBINOMHAKOT Takke ¢ UICNONb3oBaHUEM TEMNMOOOMEHHOMo KoCTIoMA.
Heuncnapsirownecs KoOMNOHEHThLI TENI00OMeHa U3MEPSAIOT NACCUBHO, B YCINOBUSAX MUBMEHEHUNN TEeMMNepaTyphbl Ha
CTeHKax Kamepbl C MMOXOW Tennousonsumen (KanopumMmeTpus rpagueHTHbIX CnoeB) WM aKTUBHO, MyTeEM
N3MepPEeHNU CKOPOCTU, C KOTOPOW TENNO AOMKHO ObITb OTBEAEHO U3 KaMepbl, YToDObl n3bexaTb NoTepn Tenna
Yyepes XopoLo U30NNPOBAaHHBIE CTeHbI (KanopuMeTpua TennooTesoda). [lotepa ncnapgatrollerocd tenna BNUAeT
Ha coaepXXaHue Bnarun B oKpyatolwen cpeae n TpedyeT He3aBUCUMbIX NU3MEPEHUN. DTY NOTEPH MOXKHO U3MeE-
PUTb NYTEM KOHAEHCaLWN BoAbl, 00pa3yioLLENCS B KaAMEpPe N3MepEHNUEM NMaTEHTHOIO coaepXaHus BOAbI B BO3-
ayxe (bes3 KoHAeHcaUnn), UN1 NyTEM BbIMUCNIEHNSI CBA3AHHOIO C HEW NATEHTHOro ucnapeHus tenna. Oowyto
NOTEepo Tenna oLeHUBAKT Kak CYMMY UCNaPSALWUXCA U HeEUCNapALWMXCSA KOMNOHEHTOB.

12
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(cnpaBo4HOe€)
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OueHKa ckopocT obMeHa BellecTB Ha ypoBHe 1 «OTOOp»

B HacTosAweM NpunoXXeHnm npuBeaeHb! AaHHbIE, CMOMOLLbIO KOTOPbIX MOXHO NPOCTO M NMErko NOny4vaTb XapakTepuc-
TUKY cpeaHen paboyen Harpy3km gns gaHHon npodeccnm nnuv ansa JaHHOro Buaa AesiTenbHOCTU B COOTBETCTBUM C ABYMS

MeTogamu ypoBHSA 1.

MeTtoa 1A. Knaccudmkaunsa no npodeccun

Tabnwunya A1 — CkopocTb 0bMeHa BELWECTB ANs pas3nnyHbiX npogeccnn

Bua neatenbHOCTU

[Ipodeccusa/sng padboThbl

CkopocTtb 0bmMmeHa BellecTts, BT-m™

2

OduncHas paboTta Cupasvyas paborta 55 — 70
PaboTHUK KaHUenspum 70 — 100
BaxTep 80 — 115
KBanndpununpoBaHHbIN KamMeH WKWK 110 — 160
paboni MnoTHUK 110 — 175
CTeKOonNbLWUK 00 — 125
Mansp 100 — 130
[lekapb 110 — 140
MACHMK 105 — 140
UacoBwmk 55 — 70
[[OpHOA0OBLIBAOLWLAA NPOMBbILL- OTKaT4mK 70 — 85
TERROCTE 3abonwmk 110
Pabo4vnim KOKCOBOM NeYn 115 — 175
UepHasa meTannyprus Pabounn gOMEeHHON neYn 170 — 220
Pabounn anekTpuyeckon nevn 125 — 145
DopMOBLLUMK 140 — 240
OnepaTtop POPMOBOHHON MaLLUUHbBI 105 — 165
JlnTenwmk 140 — 240
MeTannoobpabaTtbiBaoLwas Ky3Hel, 90 — 200
NPOMbILLNEHHOCTb CBapLLMK 75 __ 105
Tokapb 75— 125
CBepnoBLWUK 80 — 140
MexaHuk ctankoB ¢ HITY 70 — 110
Tunorpadckue npodeccni Habop Lk 70 — 95
[lepenneTymk 75— 100
CenbCcKoe X03ANCTBO CaaoBHUK 115 — 190
TpakrTopucT 85— 110
TpaHcnopT Llodhep 70 — 100
Boantene aBTobyca 75— 125
BoauTtenb TpamBas 80 — 115
KpaHOBLLWK 65 — 145
PaanuyHble npodeccumn NabopaHTt 85 — 100
[1penogaBarens 85 — 100
[1lpopaseL, 100 — 120
CekpeTapb 70 — 85

13
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MeTton 1B. Knaccndwmkaumsa no Buay oeatTeribHOCTW

Tabnwuya A.2— Knaccndbumkaumsa ckopoctn obmeHa BELWECTB No BUgam AeATENbHOCTU

Knacc

CkopocTb 0OMeHa BellecTB (C AMana3oHOM)

cpenHss, Br- M2

npeaensHas, Br-m

2

lpumepbl

0 — OT1abIX

65
(55 — 70)

115
(100 — 125)

CNOKOWHbIN OTAbIX CUAS

1 — Hw3akas ckopocTb
oOMeHa BellecCTB

100
(70 — 130)

180
(125 — 235)

Nerkas pydHas pabota (NnMCbMO, ne4vataHue,
yepyeHue, WnTbe, byxrantepckasa paborta), pa-
boTa KMCTSMM M pykammn (Hebonblune BepcTad-
Hble WHCTPYMEHTBLI, OCMOTP, COOpPKa Unn CopTun-
POBKa INerkmx marepuanoB); paborta pykamm wm
HOramu (ynpasneHne TPaHCNOPTHbIM CPEACTBOM
B HOPMAalbHbIX YCNOBUSIX, paboTa HOXHbIM Nepe-
KItovaTenem nnv negansto).

CBepnunbHble CTaHKK (Anst HebonbWKUX ae-
Tanen), dpesepHoie ctaHkm (AN HebonbLIMX
aertanen), HebonbWKe HAMOTOYHbLIE CTaHKW;
CTAHKM C Manom MOLWHOCTbIO, WHCTPYMEHTHI;
GeccucteMHasi xoap6a (CKOpocTb 40 2,5 KM -4

2 — YMepeHHasn CKo-
POCTb OOMEHa BELWECTB

165
(130 — 200)

295
(235 — 360)

OnutenbHas paborta KMCTEN U PyK (3abuBa-
HUe reo3aen, pabota HanuNbHUKOM); paboTa
pykKaMmu u Horamm (ynpaeBneHue camocBanamu,
TpakTopaMmn UNnu OOPOXKHO-CTPOUTENbHLIMU Ma-
lWMHaMK B yCrnoBusix 6e3gopoxbs); paboTa py-
KaMn n Tynosuuwem (pabota nHEBMATUYECKUM
MOITOTKOM, COOpKa TpakTopa, WTYKaTypPHblE pa-
boTbl, udepeaywwancs obpaboTka ymMepeHHOo
TSKENOro rpyaa, npononka, pabora MOTLIFOW,
cbop DPYKTOB UMM OBOLLEWN, TONKAHUE UIMN Nepe-
MELLLEHNE BOMTOKOM NErknx TEeNeXeK UMM Tauek,
xoabba co cKopocTbio OT 2,5 Ao 5,5 kwm ~q‘1,
KOBKA )

3 — Bbicokas CKO-
POCTb OOMEeHa BELWECTB

230
(200 — 260)

415
(360 — 465)

MHTeHcmBHaA paboTta pykamu v TYNMOBULLEM;
NepeHoCc TSKEeNoro rpysa; paborta nonatown; pa-
bota monotom; pabota nunowu; obTecbiBaHMe
nnm obpaboTka AONOTOM TBEpAbIX nopona ape-
BECUHbI; KOLWEHNE BPYYHYIO, PbITbE TPaHLWEWN;
Xoabba co CKOpPOCTLIO OT 5,5 A0 7 KM g

TonkaHne nnu nepeTarmMBaHne TSHKENO Tpy-
XEHbIX PYYHbIX TENEXEK unn Ttadek; obpybka
NUTBS; YKNaaka 6eToHHbIX BITOKOB

4 — O4yeHb BbICOKaA
CKOpoCcTb obmeHa Be-
LIECTB

290
(> 260)

520
(> 465)

O4yeHb MHTEHCUBHAA AeATENBHOCTb OT DbICT-
pOro 40 MakcumanbHOro temna; paborta TOno-
POM; MHTEHCMBHAaA paboTta nonatou Uinm pbiTbeE;
noabem Mo nectHuuam, pamnam unu Tpanam;
bbicTpas xoabba HebonbwuMKM waramun; bOer;
xoabba co cKopocTbio 6onee 7 kKM -4~

14




[MpunoxeHve B
(cnpaBo4HOe€)

[OCT P UCO 8996—2008

OueHKa ckopocTu obMeHa BellecTB Ha YpoBHe 2 «HabnwaeHue»

B HACTOHALWEM MNPpUIToOXXeHU rNpuBeaeHbl AaHHble, KOTOPblE MOXHO UCTOIb30BaATb AJ1A MNMOJTYyHYeHUs ycpe,u,HeHHoﬁ
XAPaKTEeEPUCTUKHN pa60qeﬁ| CUTyauun B oripegerieHHoe ppemMd B COOTBETCTBUN C ABYMA MeTOdaMW, rnpeanoxXeHHblMn A4

YPOBHSA 2:

- Metog A: ckopocTb 06MeHa BewWwecTB onpeaensioT nyTemMm NnpubaBneHns K UCX0AHOMY 3HAYEHUIO CKOPOCTU 0OMe-
Ha BELWLeCTB, 3HA4YEeHUs1 NONPaBKKU A5 NONOXEeHUs TyNoBULLA, TUNa padoTsl U 3HA4YEHUS CKOPOCTU 0OMeHa BELLEeCTB, ANS
OBWXXEHUS1 TYNOBULLLA, CBA3AHHOIO CO CKOPOCTBIO paboThl (MCNOMb3ys FPYNMNOBbLIE OLEHOYHbIE Tabnunubl).

- MeToa B: ckopocTb 0OMeEHa BELLECTB onpeaenstoT C NOMOLLbIO TabnMMYHbIX 3HAYEHWMW AINSA Pa3NUYHbIX BUOOB Aesi-

TEeIbHOCTMN.

Tabnwnua B.1— Ckopoctb 0bmMmeHa BELWECTB ANA CUAALWEro CyObeKTa B 3aBUCMMOCTHY OT paboden Harpy3ku 1 3agen-
CTBOBAHHOW 4YacTu Tena

Uacte Tena CKopoCTh E?MZH_? BELLECTE, Pa6o4as Harpy3ka
JNerkas cpeHAA THXeIasd
Obe Knctm CpeaHee 3Ha4YeHue 70 85 05
[Mpepen <75 75 — 90 > 90
OgHa pyka CpeaHee 3Ha4YyeHue 90 110 130
[1pepen < 100 100 — 120 > 120
O6e pykn CpeaHee 3HavYeHue 120 140 160
[1pepen <130 130 — 150 > 150
Tynosuwe CpeaHee 3Ha4YeHne 180 245 335
[1pepen 210 210 — 285 > 285

Tabnwuya B.2— JononHutenbHble 3HA4YEeHUS CKOPOCTU OODMeHa BELWECTB AN pas3nnyHbIX NOMOXeHUn Tena

[TonoXxeHne Tena

CkopocTk o6MeHa BeLlecTs, BT- M2

[lonoxeHne cnasn 0
CTOS1 HA KONEHAX 10
Cnas Ha KOpTOYKax 10
CT0$1 BEPTUKANBHO 15
CTOA HarHyBLKCL 20

Tabnwuya B.3 — CkopocTb 0bmMeHa BEWECTB AN TUNWYHbIX BUAOB AEATENbHOCTU

CkopocTb obmeHa
[leaTenbHOCTD sewecTs, BT - M2
CoH 40
OTabIX nexa 45
OTabIX cnas 55
OTAablX CTOA 70
Xoabba no TBEPAON NOPU3OHTANbHOW NOBEPXHOCTU PABHOMEPHbIM LLArom, TBEpaas onopa:
1) 6e3 rpysa co CKOpPOCTbIO:
“2KM Y~ 110
-3KkM -y~ 140
4 KM -4 165
-5KkM -y~ 200
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Okon4yaHue mabnuusi B. 3

[leaTenbHOCTL

CkopocTb 0bmeHa
BellecTs, BT- M2

2) Crpy3om:
-’IO|{r,4|{r~.:'|'l4;I 185
- 30 kr, 4 Kkm - ol 250
[Togbem no TBepAOMY CKITOHY, PABHOMEPHbIM LLarom:
1) 6e3 rpyaa:
- YKITOH 5%, 4 KM - 4y 180
- YKIOK 15°, 3 kM -4~ 210
- YKITOH 25%, 3 KM - 4y 300
2) crpysom 20 Kr:
- YKINOH 15°, 4 kM -y~ 270
- YKIMTOH 25°, 4 KM - Yy 410
CnycK Mo CKIOHY CO CKOPOCTbIO 5 kM -4~ 6e3 rpyaa:
- YKITOH 5° 135
- YKINOH 15° 140
- YKIOH 25° 180
[Toavem no cTtpemsHke nog yrnom 70°, ckopocTtb nogsema 11,2 m- MUH
- be3 rpyaa 290
- ¢ rpysom 20 kr 360
OfNIKaHME WIN MepeTArnBaHne TeNeXKW, pPaBHOMEPHbIM War, CKOPOCTb OBWMXEHUS
3,6 KM - q_1, rmagkmnm nyTb, TBEpPAAs onopa:.
ycunume TonkaHma — 12 kr 290
yCcuIve nepeTarmnBaHmns — 16 Kr 375
TonkaHue TaJvkuy, rmagkmm nyTb, 4,5 Km - gy pe3nHOBbIE WKHbI, macca rpy3a 100 kr 230
PaboTta HaNUITbBHUKOM:
- 42 Xxoaa HannnbHUKa B MUHYTY 100
- 60 Xx040B HaANMNBbHUKA B MUHYTY 190
PaboTta MONOTKOM, ABYMS pykamun, macca monoTtka 4,4 kr, 15 ygapoB B MUHYTY 290
[TnoTHMUKas paboTa:
- paboTta py4HOW NUNION 220
- paboTa MexaHN4eCcKou NUIowu 100
- obTecbiBaHue 300
Knagka kmpnuya, 5 kKmprnm4enm B MUHYTY 170
3aBNHYMNBaAHWE BUHTOB 100
PhIThbe TPaHLWEeN 290
Cuasdas aesiTenbHOCTb (0hnc, NPUCYTCTBEHHbBIE MECTA, LWKONa, nabopartopus) 70
Ilerkas geaTenbHOCTL B MONOXEHUUN CTOA (NOCeWeHne marasuna, pabora B nabopartopum,
nerkasi NPOMbILNMEHHOCTb) 95
PaboTa cpegHen TSHKECTU B MONOXEeHUN CcTos (npogasel, AomMmalwHas paboTa, paborta Ha
CTaHKax) 115
PaboTta ¢ MeEXaHUYECKUM NHCTPYMEHTOM:
- nerkas (Hanagka, coopka) 100
- cpeaHss (3arpys3ka 3aroToBOoK) 140
- TAXenas 210
PaboTta ¢ pyYHbIM MHCTPYMEHTOM:
- nerkas (nerkasi NormMpoBKa) 100
- cpeaHss (NonMpoBKa) 160
- Tshkenas (TsKenoe cBeplieHune) 230

16




[OCT P UCO 8996—2008

Tabnwuya B.4 — dopma AHEBHUKA AN 3anncu AEeNCTBUNA

[laTa

CybbekT

Pabovyee mecTo

Temnepartypa Bo3gyxa, °C

Temnepartypa wapuka ncuxpomeTpa, °C

OTHOCUTENBbHAA BNAXXHOCTb BO3ayxa, %

CKOpPOCTb ABWXEHUSA BO3ayXa, M/Cek

Oaexaa

Tabnwuua B.5— dopma cyMMMPOBaAHNS PE3yNbTaTOB AHEBHUKA

[1podeccusa/paboyan 3anaqa [laTa
KaTeropus M, BT- M2 Bpems, MuH Bcero
1 3apada 1 M. X =
2 3apgada 2 M, X =
> =
I 3agada i M; X =
> =
n 3agadvan M, X =
ObLWwee KONMMYeCcTBO
CpeaHss1 CKOpoCcTb 0bMeHa BELWECTB B
3aBUCUMOCTU OT BpPEMEHU
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B atom npunoxeHum npeactaBneHbl AaHHblEe, KOTOPbIE MOXHO MCMONb30BaTb AJ151 OLEHKU CKOpPOCTM ObmeHa
BELLECTB Ha OCHOBE NOKa3aHWW YacTOThl CepAeYHbIX COKpaLLLEeHUI 3a penpe3eHTaTUBHbIN NepUoa B COOTBETCTBUU C METO-

OOM YPOBHSA 3.

Tabnwuya C.1— CBsA3b CKOPOCTU OOMEHA BELLECTB U YacTOTbl CEPAEYHbIX COKPALLEHNN B 3aBUCUMMOCTHU OT BO3pacTa u

[MpnnoxeHwne C
(cnpaBo4HoOe€)

OueHKa ckopocTu oOMeHa BellecTB Ha YpoBHe 3 «KAHanua»

MAaccChl cybbekTa (Ans XEHWWH N MY>XHUH)

Macca, kr
BoapacrT, nert
50 60 70 30 90
JKeHWwWHb
20 2,9 HR — 150 3,4 HR — 181 3,8 HR— 210 4,2 HR — 237 4,5 HR — 263
30 2,8 HR — 143 3,3 HR— 173 3,7 HR — 201 4,0 HR — 228 4.4 HR — 254
40 2,7 HR — 136 3,1 HR — 165 3,5 HR — 192 3,9 HR — 218 4,3 HR — 244
50 2,6 HR — 127 3,0 HR — 155 3,4 HR — 182 3,7 HR — 207 4,1 HR — 232
60 2,5 HR — 117 2,9 HR — 145 3,2 HR— 170 3,6 HR — 195 3,9 HR — 219
My>XUnHBbI
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 4.1 HR — 233 4,6 HR — 268 5,1 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 4,0 HR — 222 4.4 HR — 256 4,9 HR — 288 5,3 HR — 319
60 3,4 HR — 180 3,9 HR — 215 4,5 HR — 249 4,8 HR — 280 5,2 HR — 311

D,J'IFI NOoJIy4eHUA IHAHEHU A CKOPOCTHU obmeHa BEWECTB HEOGXO,EI,I/I MO B KaXA0M CliyHae YMHOXUTb 3Ha4YeHNEe HYaCTOThl

cepaevHbiX cokpaweHnn HR Ha 3HavyeHne crneBa, a 3aTemM BbIMECTb 3HAYEHME CrpaBa.
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[MpunoxeHune D
(cnpaBo4HOe€)

[OCT P UCO 8996—2008

OueHKa cKoOpocTU OOMeHa BelecTB Ha YpoBHe 4 «KcnepTusar

an Mepbl BLIMNCITIEHWNA CKOPOCTH obmMeHa BelwecCcTB, OCHOBdHHbIC HAd B3BELLEeHHbLIX OLIeHKAdX

Hwxe npuBegeHbl NpUMeEpPbl OLEHKM obMeHa BELWECTB Kak A8 YaCTUYHOro, Tak U A4ns nHTerpanbHoro metoaa. [ns
cbopa BblgblXaeMblX ra3oB UCNONb30BaliCa rasaomep.

D.1 BbluncneHwe ckopocTtn oOMeHa BelecTB YaCTUYHbIM MEeTO40M

D.1.1 AHKeTHble AaHHbIEe

[lon — myckou; Bo3pacT — 35 neT,; poct — 1,75 M; macca — 75 kr; Ay, — 1,90 M.

D.1.2 lNpoaonmxXntenbHOCTb U3MEPEHUN
[peaBaputenbHbin nepunoa: 0,05 4 (3 MUH);

ocHoBHOW nepuoa: 0,2 4 (12 MuH).

D.1.4 UamepeHHble 3HA4YeHUA
D.1.4.1 Tazomep

D. 1.3 ATmocpepHoe aasnenune: p = 100,8 kl'la

{oapdUUMEHT KoppeKkunmn ans razomepa paseH 0,998.
Temnepartyparasomepa (1. €. Temnepartypa © BblablXaemoro sosgyxa) = 26,8 °C.

OKoH4yaTenbHoE NnokKasaHue razomepa pasHo 7981,2 n.

Hona kncnopoaa F02= 0,162.

HavanbHoe nokaszaHue rasomepa pasHo 77 75,0 n.
HacbiweHne nerknx kncnopoaom pasHo 206,2 .
D.1.4.2 Honwn kmcnopoga n yrnekucrnoro ra3a B BblgbIXaeMoOM BO3gyxe

Hona yrnekncnororasa fgo, = 0,042.
D.1.5 BbiuncneHve BbigbiXxaemoro oonema
Bbliabixaembit 006bem V, ATPS BblUMCNAOT HA OCHOBE 3HAYE€HWUSI HACbI LLEHUS NTETKUX KUCITOPOAOM C UCMNONb30BaHM-

eM KoapdhurumneHTa Koppekumnm rasomepa:

KoadhdmnumeHT cokpaweHnsa STPD BbiunCnaiT B COOTBETCTBUM C hopmynion (12)

Takum 006pasom:
Ve ST

»

Vo ATPS = 206,2 - 0,998 = 205,83 n.

~ 273(1008 —3,52)
(273 + 26,8)-1013

f = 0,874,

D = VxATPS - F=205,8:-0,874 =179,9 n.

D.1.6 BbiuncneHwve pacxona obbema

Vex = Vexo TPD/t = 179,9/0,2 = 899,5 ni.

D.1.7 BbluncrneHvne CKOpoCTU NOTPEeONeHnda Kncnopoaa

Vo, =Vex(0,209 — F, ) = 899,5 (0,209 — 0,162) = 42,3 i O/u,

D.1.8 BbiuncneHune cKopocTtn obpa3oBaHUA YrNeKMCcnoro rasa
Voo, = Vex (Foo, —0,0003) — 899,5 (0,042 — 0,0003) = 37,5 11 Op/u.

D.1.9 OueHKa cxXaTud BblablXxaemMoro oonema
V02 = Vex [0,265 (1 —F02 —F002 ) —Foz] = 899,5[0,265 (1 - 0,162 — 0,042) — 0,162] = 44,0 n O,/\v;

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

D.1.10 BbliiuncneHve cKopocTn oOMeHa BelLecTB

V.
RQ=-292 =374/44.0 = 0.852:
Vo,

EE =(0,23RQ + 0,77) 5,88 = 5,68 B1-u/n Oy;
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M=EEV, ' =568-44,019=131,5B1 w2

ADu

D.2 BbluucneHve ckopocTtn ocomeHa BelleCTB MHTerparnbHbIM MEeTOO40M

B HacTosilemM npumepe cCokpalleHne BbliabiXaemoro obbema un soluncneHne RQ ¢ ncnonb3oBaHnem obpasoBaHuS
CO, onyuweHbl, T. K. OH/ He OKa3biBaloT CyLLEeCTBEHHOIO BIINSIHUSA HA OKOHYaTe bHbIN pe3ynbrar.

D.2.1 AHKEeTHble OaHHble: Takne Xe, Kak B D.1.1

D.2.2 lNMpoaonxXntenbHOCTb U3MEPEHUN

OcHoBHOM nepunog paseH 0,05 4 (3 muH).

BoccTtaHoBuTenbHbin nepnog paseH 0,154 (9 MUH).

[TpogonmknTenbHOCTb N3MmepeHus pasHa 0,2 4 (12 MuH).

D.2.3 ATmocepHoe aasnenune: p = 100,8 kl'la

D.2.4 N3mepeHHble 3HAYEeHUA

D.2.4.1 [azomep

KoathduumeHT Koppekumnmn ans razomepa paseH 0,998.
emMnepartypa rasomepa pasHa 26,8 °C.

OKoH4aTenbHOE NoKasaHne razomepa paBHo 5877,5 n.

HavanbHoe nokasaHune rasomepa pasHo 5707,0 n.

HacbiweHne nerknx kncnopoaom pasHo 170,5 .

D.2.4.2 Hons kncnopoa B BblabIXaeMOM BO34yXe

Hons kncnopoaa F02 = 0,155.

D.2.5 BbluncneHune BbigbiXxaemoro oobema

Beigbixaembii 06bem V, ATPS BbIMMCNSAIOT Ha OCHOBE 3HaY€HNW HACI LLIEHUS NTETKUX KUCNOPOA0M C UCMONb30BaHU-
eM Ko durumneHTa Koppekunm rasaomepa:

VexATPS =170,5-0,998 = 170,2 n.
PakTop cokpaweHnsa STPD nmeet 1o xXe 3HavyeHue, kak B D.1.5:
Vexo TPD = V,,ATPS .- f=170,2.0,8674 = 148,8 n.
D.2.6 BbliuncneHve pacxona obbema

Vex = Vex STPD/t = 148,8/0,2 = 744,0 n/u.
D.2.7 BblduncneHve CKOpocTHU noTpebneHunsa KkKucnopoaa
Vo, = Vex (0,209 — Fy ) = 40,2 n O/,

D.2.8 BbluncneHne ckopocTtn oomeHa BeLlecTB
Mcnonb3ysa RQ = 0,85 n sHepretnvecknm akemBaneHT 5,68 BT - u/n 02, nony4aem pesynbrar:

1

=568-40,2/1,9=120,2 BT-m™.
ADu

M= EE -V,

YT0ObI CBSA3aTh CKOPOCTb OOMEHA BELECTB C OCHOBHbLIM NEPUOAO0M, BbINOMNHAKT NpeobpaszoBaHmne B COOTBETCTBUN C
dopmynown (18).
CkopocTb 0BMeHa BelecTB B No3e cuas coctaensiet 55 BT - M2, Toraa

M =120,2-0,2/0,05 -55-0,15/0,05 = 318,8 BT- M.
C y4yeTOM NpegenoB 4OCTUXMMON TOYHOCTM pesynbTaTt cneayeT okpyrnvTe 4o 320 Bt - m—2.
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[MpnnoxeHune E
(cnpaBo4HOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHLIX cTaHaapToB Poccunckon ®epepanum
CCbIMOYHbLIM MeXAYyHapoaHbIM CTaHOapTam

Tadbnwua E.1

OBo3HaYeHNe CChITOYHOTO

O603Ha4eHne U HAMMEHOBaHNE COOTBETCTBYIOLLErO HALUMOHANBHOIO cTaHaapTa
MeXOYyHapoOaHOro ctaHaapTa

NCO 9886:2004 [OCT P MCO 9886—2008 3JproHomuka TepmarnbHoUn cpeabl. OueHka Temneparyp-
HOW Harpy3ky Ha OCHOBE (PU3NOJTIOTNYECKNX N3MEPEHNN

NCO 15265:2004 [OCT P NCO 15265—2006 MeHempxmeHT pucka. OCHOBbI cTpaTernm oLeHKN pncka
ONs npeaynpexXgeHus crtpecca n guckomdopra B TepmMarnbHbIX pabounx cpepax
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