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BBepeHue

OproHomu4yHaa pabouas cuctema nosbilaeT 6€30MacHOCTb, NPOU3BOAUTENBHOCTb U 9(PEEKTUBHOCTD
TpyAa, ynyqwaer ycnoeus paboTbl YENoBEeKa U YMEHbLLAET BPeAHOE BO3AENCTBME HA 3/10poBbe. [MpaBunbHoe
3ProHOMNYHOE NPOEKTUPOBAHME NOMOXMTENBHO BO3AENCTBYET HA pabouyyto CUCTEMY U HA YenoBeKa B 3TOW
cucreme.

B HacTosWwemM craHaapTe NOHATUE «3PrOHOMUKA» O3HAYAET MHOTOOTPACNEBYIO HAYYHYIO AUCLUNAUHY U
ee npumenenue. Npu NnpUMeHeHU 3ProHOMUYECKUX MPUHLMNOB B NPOEKTUPOBAHMKU paBoYein CUCTEMbI BaXHO
YUYUTLIBATL Y€NOBEYECKUEe CMOCOGHOCTU, HaBbIKM, OrpaHWYeHuss U noTpebHOCTM, KOrga paccmartpuBaeTcs
B3aMMOAECTBUE Mexay YenoBekoM (onepatopom), pabounm obopynoBaHmem u paboummu yCroBUSIMM.

PaGoyas cucrema pomkHa 6asMpoBaTbC Ha Tex NpUHUMNAXxX, YTo onepaTopsl, paboyee ob6opyaoBaHue
(BKNIOYaa MaLLMHbI), paboune mecta, paboyee okpyxeHue, pabounin npouecc, paboune 3agaHus, ynpasneHue
U opraHu3auusi B3auMocBsi3aHbl. MpuHUMNbI paboyeit cUCTembl PacnpoCTPaHAIOTCA Ha ManeHbkue macrep-
CKve C OJHUM OnepaTopoMm, NPUMEHSIOLLME PYYHbIE MHCTPYMEHTHI, U HA BomnbLuMe NPOM3BOACTBEHHbIE yCTa-
HOBKMW C KONMNEKTUBOM OMepaTopoB.

PabGouyee obopyaoBaHne — 3TO dieMeHThl paboyeit CuCTEMbI, KOTOPbIE HE AOJHKHbI paccMaTpuBaThCA
M30MMPOBaHHO. XOpoLuas KOHCTPYKUMA pabovero o6opyaoBaHus Heobxoanma onepaTtopy U JOIDKHA YYUTbI-
BaTb B3aMMOAENCTBME oneparopa ¢ pabouum o6opyaoBaHUEM M CMOCOG BKMIOYEHUSI €70 B CUCTEMY. Yem
GonbLuUe B3aMM0O3aBUCUMOCTb Mexay pabovum obopynoBaHUEM U APYTUMU SNEMEHTaMU CUCTEMbI, TEM 3TO
BajKHEE.

Cobniogenne craHgaptos CEN/CENELEC aaeT BO3MOXHOCTb MPOU3BOAUTENIO BbINONHATL TpeGoBaHUA
EBponenckux gupekTus u cornaweHuin. Mouatua, cogepxawmeca 8 EH 292-1 u EH 292-2, u obwume npux-
uMnbl JAI0T KOHCTPYKTOPam W MPOU3BOAUTENSAM PYKOBOACTBO NO 6€30MacHOMY KOHCTPYMPOBaHWUIO MalUMH
ANsi NPOM3BOACTBEHHLIX U IMYHBIX HYXA.
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rOCYOAPCTBEHHbI/ CTAHOAPT PECNYBNVKU BENAPYCb

BesonacHoCTb MawuH
SPFOHOMUNYECKUE NMPUHLUMIMBI NMPOEKTUPOBAHUA
Yactb 1
TepMUHBbI, onpegeneHna u odwue nNpUHUUNbI

bscneka malubIH
OPFAHAMIYHbIA NPbIHUBIMNBLI MPAEKTABAHHA
Yacrtka 1
TapMiHbl, a3Ha4Y3HHI i arynbHbIA MPbIHUbLIMbI

Safety of machinery. Ergonomic design principles.
Part 1. Terminology and general principles

HOata BBegeHun 2007-07-01

1 O6nacTb NnpUMEeHeHUs

B HacTosiLleM cTaHaapTe W3NOXEeHbl SProHOMUYECKME MPUHUMMLI, KOTOpblE CreayeT yuuTblBaTb npu
npoekTupoBaHum paboyero o6opyfoBaHusA, 0COGEHHO MAaLUMH. MPUHLUMMLI HACTOALLEro CTaHaapTa OPUEHTU-
poBaHbl He TOSIbKO Ha obecneveHne NpoM3BOACTBA, HO TaKkke M Ha NMUYHble noTpebHocTU. 3TOT craHaapT
paccuMTaH Ha B3aMMOAENCTBUE Mexay onepaTopom W pabouum obopyaoBaHwemMm npu ycTaHoBke, pabote,
obcnyXmMBaHUM, YACTKE UM TPaHCNOpPTMpPOBKe paboyero o6OpyAOBaHUA U COAEPXUT MPUHLIMMLI, KOTOPbIe
CneayeT yuuTbiBaTb 4511 COXpaHEHUs1 300pOBbs U 6e30MacHOCTU XXU3HM onepaTopa.

OproHOMMYECKMEe NMPUHLUMMBI HACTOALLEro CTaHhapTa OTHOCATCA 0e3 OrpaHuYeHuii K pasnuyHbIM TUnam
UHAMBUAYaNbHbIX 0coBeHHoCTen. NHbopMmauuio 0 pasmepax Tena onepatopa crneayet MHTepnpeTupoBaTh
Tak, YToBbl OHa NOAX0AMNA K COOTBETCTBYIOLLEI rpynne onepaTopos.

2 HopmaTuBHbIe CCbISIKU

Hacroawmit ctaHgapt coaepxut TpeboBanua U3 aApyrmx nyGnukauui nocpeacTtsoM AaTUPOBaHHBLIX U
HeAaTUPOBAaHHbLIX CCbIMOK. [pyM AaTMPOBAHHLIX CCbiMKax Ha NybnukauuMu nocrneaylolme U3MEHeHUs Umnu
peaakummn aTux nyonukaumii AeiCTBUTENbHbI ANl HACTOSILLEro CTaHAapTa TONMbKO B TOM Cryvae, €CAU OHM
BBEJEHbl B AEICTBUE NYyTEM U3MEHEHMS UNW NOArOTOBKM HOBOW peaakuuu. Npu HeaaTUpOBaHHbLIX CCbIfKax
Ha nybnukaumm JeiCTBUTENLHO NOCNEAHee u3gaHme npuseaeHHon nybnukauuu.

EH 292-1:1991 BesonacHocTb MawmH. OCHOBHbIE NOHATUS, OOLLME NPUHLMMNBI KOHCTPYMpPOBaHus. Yactb 1.
OCHOBHbIE TEPMUHBI, METOAMKA

EH 292-2:1991 Be3zonacHOCTb MaLuMH. OCHOBHbIE MOHATUSA, 00LLME NPUHLMIBI KOHCTPYMPOBaHUsA. YacTb 2.
TexHu4eckue npaBuna u TexHmyeckne TpebosaHus

EH 547-1:1991 be3onacHocTb MawuH. Pasmepbl Tena yenoseka. Yactb 1. OCHOBHbIE NPUHLUMMBI ANA
onpeaeneHusi pasMepoB Npoxoaa Ans AO0CTyNna YernoBeka BCeM TENoM K pabounmm Mectam y MaLlvH

npEH 547-2:1991 Be3onacHocTb MawmH. PasMepsl Tena yenoseka. Yactb 2. OCHOBHbIE NPUHLUMIMBI ANA
onpeaeneHus pasMepoB OTBEPCTUN AN 4OCTYNa OTAENbHbIMU YacTAMU Tena

EH 563:1994 Be3onacHOCTb MaLUMH. TemnepaTtypa kacaembiX NOBEPXHOCTEN. DProHOMUYECKME AaHHbIE
AN yCTaHOBNEHUS NpeAernbHbIX BENUYUMH TEMNEepaTyp ropsvmx noBEPXHOCTEN

npEH 894-1:1992 Be3onacHOCTb MAaLLMH. DProHoMuyeckue TpeboBaHusi K OPOPMIIEHMIO UHAMUKATOPOB U
opraHos ynpasneHusi. Yactb 1. O6Lme npuHUMnbI NPYM B3aMMOAEWCTBMU Oneparopa ¢ UHAMKATOpaMu U opra-
HaMu ynpasneHus

npEH 894-2:1992 Be3onacHOCTb MaLUMH. SProHoMuyeckue TpeboBaHus k 0POPMIEHUI0 UHAMKATOPOB U
opraHoe ynpasneHusa. Yactb 2. MHgukaTopbl

npEH 894-3:1992 Be3onacHOCTb MaLUKH. AProHoMuyeckne TpeboBaHus k 0(pOPMNEHUIO UHAUKATOPOB U
opraHoB ynpasneHus. HYactb 3. OpraHbl ynpasneHus

M3gaHue oduumansHoe
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npEH 1005-1:1993 Be3onacHOCTb MaLuuMH. PuUsnyeckne xapakTepucTuku venoseka. Yactb 1. TEPMUHDI
nonpegeneHnsa

npEH 1005-2:1993 Be3onacHoCTe MaLmH. Pusnyeckne xapakrepucTuky Yenoseka. YacTs 2. Ynpaenexue
MalLMHaMU BPYYHYIO U COCTaBHbIE YacTW MaLUMH

npEH 1005-3:1993 Be3onacHOCTL MaLLMH. du3nyeckme xapakTepucTuku vYenoseka. Yactb 3. Pekomen-
Jyemble 3HaueHUs1 PU3NYeCcKux yeunui Yenoseka npu paborte ¢ MaLuMHaMu

3 TepMuHbI M onpeaeneHns

B HacTosiLueM cTaHaapTe NPUMEHSIIOT TEPMUHBLI C COOTBETCTBYIOLLMMMW ONPeaeneHUaMM:

3.1 onepatop (operator): NIuuo (Mnu nUUA), KOTOPOE 3aHUMAETCS1 YCTAHOBKOW M MYCKOM B SKCMIyaTauuio,
Hanagkomn, TEXHUYECKUM OBOCIy)XMBAHMEM, YMCTKON, PEMOHTOM UMM TPaHCMOPTUPOBAHUEM 0GOpYyAOBaHUS
(EH 292-1).

3.2 pabouee 3apnaHme (Arbeitsaufgabe): [lesTensHOCTb, KOTOpasi HEOOX0AUMA ANA AOCTIDKEHUA paboyen
CUCTEMOW 3a4aHHOro pesynbrara.

3.3 pabouee o6opynoBaHue (Arbeitsmittel): MalunHbI, UHCTPYMEHTbI, TPAHCMOPTHLIE CpeACTBa, YCT-
pONCTBA, MEXaHW3Mbl, YCTAHOBKW U ApYrMe NPpMHaAnNexXHOCTU, UCMOoNb3yemble B pabo4em NpoCTPaHCTBE.

3.4 pabouas obnacTb (Arbeitsbereich): MpocTpaHcTBO, NpeaHaszHa4YeHHOE ANA OAHOTO UMW HECKONbKUX
onepatopos B paboueii cucteme Ans BbIMONHEHUs paboyero 3agaHus.

3.5 paboumne ycnoBusa (Arbeitsumgebung): Pusnyeckue, xummieckue, buonoruyeckue, opraHu3auuoHHbIe,
coumarnbHble U KynbTypHbIE (haKkTOpbl, KOTOPbLIE OKPY>KAKOT oneparopa B paboueM NpoCTPaHCTBe.

3.6 pabouee mecTo (Arbeitsplatz); CosokynHocTb pabodero 06opyaoBaHMs C NPOCTPAHCTBOM U YCIO-
BUSIMU, OKPY>KalOLLMMU €ro.

3.7 paboyasa cucrtema (Arbeitssystem): Pabouasa cucrtema Bkniovaer B ceda B3auMoaencTeue 0aHoro
UM HEeCKOMNBKUX onepaTopos ¢ paboynm 060pyAoBaHWEM, HaNpaBreHHOe Ha BbINOSIHEHUE 3aAaHuA Npu onpe-
[erneHHbIX YCNOBUAX U YCTAHOBNEHHOM pabovnM 3a4aHUEM pexume.

3.8 nnaHupoBaHue padcoTbl (Arbeitsgestaltung): OpraHusauusa u nocneaoBaTeNbHOCTbL BO BPEMEHU U
NPOCTPaHCTBE MHAUBUAYANBHBLIX 3a4aHUN.

3.9 opranusaumsa pabotbl (Arbeitsorganisation): OBecneveHne B3auMoaencTBmst onepaTopos B paboueri(mx)
cucreme(ax).

3.10 paboyee HanpskeHue (UnM BHeWHsAs Harpyska) (Arbeitsbelastung (oder duRere Einfliisse): CoBo-
KYMHOCTb BHELLHWX YCNOBUI 1 TpeboBaHui B paboyen cucTteme, KOTOpble MOryT OTpULIATENbHO NOBMUATL HA
ncuxonoruyeckoe nnu HU3noNorM4eckoe CoOCTOsHUE oneparopa.

3.11 pabouee HanpsxeHue (UNM BHYTPeHHAA Harpy3ka) (Arbeitsbelastung (oder duBere Einfliisse):
BnusiHue paGouero HanpshkeHMs HAa onepaTopa B 3aBUCMMOCTM OT €ro UHAMBMAYANbHbIX 0COBEHHOCTEl 1
CnocoBHOCTEN.

3.12 pabouasa ycranoctb (Arbeitsermiidung): MectHoe unu o6Luee HenaTonoruyeckoe NpPosiBreHue
paboyero CoOCTOAHUS, KOTOPOE MOXKET ObITb NONMHOCTLIO BOCCTAHOBIIEHO NOCHE OTAbIXA.

3.13 pabouan gearensHocTb (Arbeitstitigkeit): Jliobaa aeATenbHOCTbL onepartopa, HanpaBneHHasa Ha
OOCTWXEHMe 3a4aHHoro pesyrbTara paboyeil CUCTEMBI.

3.14 opraH ynpaBnenums (Stellteil): SnemeHT cucrembl ynpaBneHusi, HENOCPEACTBEHHO NPUBOAUMBIN B
Je’cTBMe OnepaTopoM M NMpeAHA3sHAYEHHbIM AN nepeaaduu ynpasnsiioLMX BO3AEWCTBUM OT onepaTtopa K
mMalwmnHe (06bekTy ynpasnenus) (npEH 894-1:1992).

4 O6wme NPUHUUNDbI

B nocneayiowwmx pasaenax craHaapTa U3rnoXxeHbl SproHOMUYECKUE NPUHLIMMLI, KOTOPbIE CreayeT y4uTbl-
BaTb NPW NPOEKTUPOBAHUU MALLIMHBI.

Yro6bl gocTudb 3hdHEKTMBHOIO, 340POBOr0 M Ge30nacHoOro B3auMoaenCTBUS ONepaTopoB ¢ paGouum
obopyaoBsaHuem, B NpoLecce NPOEKTUPOBAHUS CrielyeT YYUTbIBaTb IPrOHOMUYECKME NPUHLMNLI U TpeGoBaHus
6e3onacHoCTU.

CobniogeHne 3proHOMUYECKMX NPUHLMIMOB HEOOXOAUMO HE TONLKO ANA NPeAHA3HAYEHHOTO UCMONb30-
BaHuA paboyero o60pyaoBaHUA, HO TaKKE ANA €70 TPAHCNOPTUPOBAHUSA, YCTAHOBKU, PETYNIUPOBKU, TEXHM-
Yeckoro 06CNY)XMBAHUS, YUCTKM U PeMOHTA. [OCKONbKY OTAEerNIbHblE KOHCTPYKTUMBHbLIE PELUEHWUS MOTyT Mo-
BNUATbL APYr Ha Apyra, cneayeT yuuTbiBaTh Takoe B3aMMOAENCTBUE B NPOLECCe NMPOEKTUPOBaHUS. Takum
o0pa3om, NpoeKTUpOBaHWe OTHOCUTCA B OCHOBHOM K B3auMOAEMCTBUIO onepatopa u pabouero obopyao-
BaHUS, @ TaKke K pasaeneHuio PyHKUmii n pabot Mexay onepaTtopom u pabouumm obopyaosaHuem. Lienbio
npoeKkTMpoBaHua paboyert CUCTEMbI SIBMSIETCA €€ COorfacoBaHue CO CNOCOGHOCTAMM, OrPAHUYEHUSAMU U
NOTpebHOCTAMU YenoBeka, No3ToMy Heobxoaum aHanu3 paboyero 3agaHusi B NPOLIECCE NPOEKTUPOBAHUSA.
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4.1 MpoeKTMpoBaHUe C y4eTOM aHTPOMOMETPUN U GUOMEXaHUKN

4.1.1 Pasmepsbl Tena

O6GopyaoBaHMe JOIDKHO NPOEKTUPOBATLCS C YYETOM pasMepoB Tena onpeaeneHHOn rpynnbl onepaTopos.
[Mpu 9TOM cneayeT yunTbiBaTh CrneayoLee:

— pasMepbl Tena B3pOCnbIX, AeTEN U NOXUMbIX MIoAEN (CTaTudeckue U AUHaMuYeckue, B oaexae n/unu
CO cpeacTBamMu UHAMBUAYANbHOMW 3aLUUTbI);

— NPOCTPAaHCTBO AN ABMXEHUA TENa U ero yacren;

— 6e3onacHble PacCTOAHUS;

— OOCTYMHbIe pa3mepbl (AN paboTbl, PEMOHTA U TEXHUYECKOTO 0OCNY)XMBAHUSA), HanpUMep ¢ NPUMEHe-
HWEM aHTPONOMETPUYECKUX LLIAGNOHOB, MAKETOB UIM KOMMbLIOTEPHLIX MOAENEN.

Mpu npoekTupoBaHum 060PyAO0BaHUA HEODXOAUMO YUMTLIBATL CMEeAYIOLME NPUHLMNDLI:

a) paBoyas BbicOTa U apyrue (PyHKUMOHANbHbIE pa3mepbl 060pya0BaHUA AOMKHBI COOTBETCTBOBATL
ZaHHbLIM onepaTopa U BUAY BbINOMHAEMON UM paboTbl, HANPUMEP NyTEM PErynMpoBaHuUs;

b) Bua, pacnonoxeHue u perynupyemoctb Mecta Ansl CUAEHUS AOIDKHbI MPOEKTUPOBATLCA C YY4ETOM
pasMepoB onepatopa, ero rno3bl U BbINOMHAEMbIX UM (DYHKLWIA;

C) crneayet NpeaycMOTPeTb AO0CTaTOYMHOCTb NPOCTPAHCTBA ANA NepeMEeLLeHUs BCex YacTen Tena, 4toobbl
MO>XHO ObINO BbINONHUTL pabouee 3agaHue B yaOOHOM NONOXKEHUM M NyTeM yaoOHOro nepemeLleHust Tena;
[ocTyn kK 060pyA0BaHUIO U UBMEHEHME NO3bl AOIDKHbI ObITh NETKUMU;

d) py4yku u neganu oGopyaOBaHUA AOIDKHbI ObITb CMPOEKTMPOBAHbLI C YHETOM CTPOEHUSI PYK MIN HOT, a
TaKke pasmMepoB Tena rpynnbl onepatopoB. Pyuku 060pyaoBaHusi AOMKHLI ObiTb CNIPOEKTUPOBAHbI TaK, YTOObI
onepaTop MOr MPaBuIbHO B3ATLCSH 3@ HUX U BbINOMHUTL HYXXHOE [BWXKEHUE;

€) 4acTo UCMoNb3yeMble OpraHbl ynpasneHusi (Pydku U neaanu) AOMmkHbI ObiTb PACMONOKEHbI TaK, YTOObI
OHW ObInK NErko AOCTYMNHbI AN PYK W/UNKM HOT onepaTtopa B HOpManbHOW pabouen nose. [ipyrue BaxHbie
opraHbl ynpaeneHus, Hanpumep aBapuiiHbie YCTPOWCTBA, AOMKHbI ObITb PACNONOXeHbI TaK, YTOObLI onepaTop
MOT X NErKo A0CTaTh; peako UCNONb3yeMble OPraHbl ynpaBneHusi He 00s13aTenbHO A0IkHbI ObITh B nNpeaenax
[0CAraeMoCTH, €CNu TONLKO 3TOro He TpebyeT pabouee 3aaaHue.

Mpu npoekTupoBaHun padodero 06opyaoBaHMA Ans ONpPeAeneHHON rpynnbl ONepaTopoB crieayeT UCNOosb-
30BaTb NO kpanHei Mepe ot 5 o 95 npoueHTunen. B cnyyasx, koraa 340poBbe U 6€30MacHOCTb HAXOAATCA
Ha NepPBOM NNaHe, cneayeTt NPUMEHATbL Gonee LWMpOKKUi MHTepsan: oT 1 A0 99 NPOLEHTUNEN COrNacHo OLEHKe
pucka.

Pa6oyee obopyaoBaHue Anst UCNONb30BaHUS XKEHLUMHAMU U MY>XMMHAMU OIDKHO YYMTbIBaTb COOTBET-
creytowme npoueHTunm (cM. npEH 547 u npEH 577-2).

Mpu onpeaeneHun BHYTPEHHUX pa3MepoB (Hanpumep, NPOCTPaHCTBA AN HOr) crneAyeT MCnonb30BaTb
3Ha4yeHus 95-i npoueHTUNU. [1na npeaenoB AocsAraeMocTu (Hanpumep, npeaenbl 40CAraeMoCcTu Ansi onepa-
TOpa) crefyeT NPUMEHATb 3HAYEHUs 5-1 NpoueHTUnu. [ina perynupyeMbix pasmepoB pabouero o6opyaoBaHus
npuemMnemblii UHTEPBAN AOJPKEH BKNOYaTh B ceba oT 5 A0 95 npoueHTunen.

MpuMedaHune — C TOYKM 3peHUsi 310poBbs, 6e3onacHOCTM U 3P PEKTUBHOCTU CriEAYET NpU NPOEKTUpPOBaHUU o6opy-

[OBaHUS y4nTbIBaTb BO3MOXHO GorbLlee KONMUYECTBO rpynn onepatopoB. Takue aKkTopbl, Kak NPOCTPaHCTBO Aris

HOr, BMMSAIOT Ha caMoYyBCTBUe onepaTopa. PaspabaTbiBaeMble B farbHeiilleM cTaHAapThl OyayT copepXaTb

aHTponoMeTpuyeckne AaHHbIE O HAceneHuu, a Takke NpUMeHeHue 3aTUX AaHHbIX. |-|pI/I npoeKTupoBaHUK oGopy,qo—

BaHUA 4nAa MHBanuAoB crieqyeT yYuTbiBaTh UX qmamqecme OorpaHU4eHuA.

4.1.2 Nosa Tena

Mo3a Tena onepatopa npu paboTe He AOMMKHA HAHOCUTbL BpeAa ero 30pOBbIO0.

Mpu NnpoekTupoBaHum 060pyAOBAHUS CNIEAYET YYUTLIBATL CMEAYIOLME NPUHLMMbI:

a) HeecTeCTBeHHble NMO3bl TENa, HaNnpUMeEpP UCKPUBIIEHHLIE UMK COTHYTLIE, @ TaKkke oaHoobpa3Has paboTa,
BeAYLLAa K YTOMIEHUIO, AOIDKHbI ObITb UCKIIOYEHBI. [JorkHa ObiTb NPeAYCMOTPEHA BO3MOXHOCTb ANs u3Me-
HEHWUA NO3bl TENA;

b) MalmHbI AOmMKHBI ObITh CNPOEKTUPOBAHDLI Tak, YTODLI onepaTop Mor BuIGMpaTb pabouyio No3y B npouecce
CUZEHUR, CTOSAHMA 1 XxoxaeHus. [osa cuasa npeanouTuTenbHee no3bl CTOS;

C) AOMMKHbI ObITb NPEeAyCMOTPEHbl COOTBETCTBYIOLLUME OMOPLI AN Tena u no3bl. Onopbl 40MKHbI ObITh
BbIMOMHEHbI N0 pa3MepaM U NONOXEHMIO Tak, YToObl u3berartb HEYCTOMUMBOTO NOMOXEHUs Tena. Mo3bl AOMKHbI
COOTBETCTBOBATbL MPUMAraembIM yCunusaM. TexXHUYECkue BCOMOoraTenbHbie CpeacTBa A0MkHbI ObiTb Npeay-
CMOTPEHbI Tak, YToObl Nony4nTb Tpebyemoe Bo3aencTBme BO usbexanne puanydeckux neperpysok. JaHHole
TpebGoBaHua GyayT pacnpocTpaHsTcs Ha pydyHoe paboyee obopyaoBaHue, ecnu 3axeaT ByaeT pacnonoxeH
Tak, 4To6bl U3bexarTb nepexasaTa pykoATok B npoLiecce paboThl.
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4.1.3 lBuKeHUA Tena

Pabouee obopynoBaHue AOMKHO ObiTb CMNPOEKTUPOBAHO Tak, YTOOLI ABUMXXEHMSI TENA UINU €ro YacTen
COOTBETCTBOBANM €CTECTBEHHLIM pUTMaM u cnocobam BbinonHeHus. OcobeHHo cnegyeT 06paTuTb BHUMaHWe
Ha TO, YTOObLI ONepaTop He Aenan YacTbiX UNN ANUTENBHLIX MOBOPOTOB.

Mpu NnpoekTupoBaHun 060pPyAOBaHUS CIIeAYET YUMTbLIBATbL CrieyoLme NPpUHLMIbI:

a) npu ucnonb3oBaHun paboyero obopyaoBaHUs onepaTopy crefyeT usberatb HENOABUXHBIX MO3;

b) pabouee oGopyaoBaHue cneayeT NPOeKTUpOBaTb Tak, YTOObI onepaTtop naberan NOBTOPSIIOLLMXCS
(0AHO0BpAa3HLIX) ABUXKEHUIA, KOTOPbLIE MOTYT NPUBECTW K BONE3HAM UMK TPaBMaM;

C) ABWXEHWA, TpeBytoLmMe BbICOKO TOYHOCTU, AOMKHbI BbIMOMHATLCS C MUHUMAaNbHLIM NPUNOXEHUEM
YCUNniA;

d) Ana ABWMXEHWA pykamu, TpebyloLmux BbICOKOM TOYHOCTMU, crnieayeT NPUMEHsITb BCMOMOTraTeribHbIe
cpeacTBa (HanpuMmep, NOAbLEMHUKK, Hanpaenaowme, pukcaTopsl);

e) cneayeT naberaTb NPUMOXEHUSA YCUIUIA, NPU KOTOPbIX TpebyeTcst BpalleHwe unu HeygobHoe nono-
JKEHUE PYK U KUCTEN.

4.1.4 dusunyeckoe ycunue

TpebosaHua paboyero 06opyaoBaHUS K PUMYECKUM YCUMUSIM OnepaTopa npu UX NPUMOXKEHUN LOIMKHbI
ObITb paumoHansHbiMu (CM. NPEH 1005-1, npEH 1005-2, npEH 1005-3). Mpu paboTte ¢ opraHamu ynpaBrneHus
yCUnua 3aBUCAT OT Beca, POPMbI, BEMUYKHLI, paCNPEAENEHNS BECA U MOJNIOXKEHUA OPraHOB YNpPAaBfeHus; OT
ANUTENBHOCTU M YacTOTbl NPUMEHEHUS YCUNUIA; OT MO3bl onepaTopa (CuAs unu CTOs) U OT HanpaBreHUi
[BVDKEHUS; OT MpaBui U METOAO0B paboThbl; a Takke 0T 0COBEHHOCTEN AaHHOW rpynrbl OrNepaTopoB (Hanpumep,
nona, B0O3pacra, COCTOAIHUSA 340POBbLS, CTPOEHUA TENA U TPEHUPOBAHHOCTM).

Mpy NnpoekTMpoBaHun 060pPyAOBaHUSA CrieAyeT YyYUTbIBaTb CriefyoLme NpUHLUMbI:

a) B criyyae, ecnu Tpebyemoe ycunme He MoXeT ObITb 06eCneyeHo COOTBETCTBYIOLLEN MbILLEYHOM rpynnoi,
cneayet NPUMEHATb MEXaHWYECKWe BCNOMOraTesbHble CPeACTBa;

b) cneayet usberatb 4NMTENBHOTO CTATUYECKOrO HaNpskeHUst Mblwy, (Hanpumep, npu paboTe ¢ nogHs-
TbIMW pykamu). Bec py4yHOro MHCTPYMEHTa MOXET Npu ANUTENbHOM BO3AEWCTBMU BbI3BATb CYLLIECTBEHHOE
YTOMMEHWE MbILLLL, SIS TAKOro MHCTPYMEHTA CrneayeT npeaycMartpuBaTh NOABELLUBAIOWME YCTPOWCTBA;

C) AN yMeHbLUEHUs Npuraraemoro yCUnus creiyeT KOMNeHCMpOBaTh CUIlY TSXKECTH;

d) opraHbl ynpaBneHusi, pykosTku u neaanu paboyero 060pyaoBaHUsi AOIMKHBI ObITh CNPOEKTUPOBAHDI
Tak, YToObl Npunaraemoe ycunue Gb110 MUHUMasbHbIM U HE Bbi3blBano BPEAHOro BO3AEiCTBUS HA 310pPOBLE
unm 6e3onacHoCcTbL oneparTopa;

€) npu 3agaHum Tpebyembix yeunuii, pasmepa, opmbl U NONOXEHUSI OPraHOB YNpaBrieHust He06xoauMO
usberatb HEPABHOMEPHOW HArpy3kn Ha TEno WU ero 4actu. Yem vaule U aAnutenbHee BO3JENCTBUE, TEM
60rblLLEe OHO JOJKHO BbIMOSHATLCA ONEPATOPOM B MOMNOXEHUU CUAS;

f) c yueTom TpeGoBaHwmii paboTekl ¢ pyyHbiM pabounm oGopyaoBaHMeM Macca ero AomkHa ObITk pacnpe-
JeneHa Tak, 4ToObl ObINO JOCTUTHYTO COOTBETCTBYIOLLIEE PABHOBECHE.

4.2 NMpoeKTUpOBaHUE C YH€TOM YMCTBEHHbIX CIOCOGHOCTEN

C NoBbILLEHUEM YPOBHSI aBTOMaTU3aLMM YMEHbLUIAIOTCA TpeboBaHUs K (pM3n4eckuM BO3MOXKHOCTSIM onepa-
TOpa U yBENMUMBAIOTCA TPeOOBAHUA K €r0 YMCTBEHHbIM CNOCOOHOCTAM (BocnpusaTue u obpabotka uHoop-
mauun). Paboyee obopyoBaHWe AO0SKHO ObITb CNPOEKTUPOBAHO C YYETOM YMCTBEHHBIX CNOCOBHOCTEN onepa-
TOpa, He yXyALIaTb ero 340poBbe U 6e30NacHOCTb, a Takke NOBbIWAaTh 3PMEKTUBHOCTL paBoyeit CUCTEMBI.

Mpyu npoekTupoBaHun 06OPYAOBaAHUA CReayeT YUUTLIBaTb CReAyioLMe NPUHLMNbI:

a) paboyee obopynoBaHWe AOSMKHO ObITb CNPOEKTUPOBAHO TakK, YTOBbLI NPU €ro UCNOMNbL3OBAHUN YMCT-
BEHHas Harpy3ka Ha onepartopa 6bina npueMnemon;

b) uHdopmaums, Tpebyemasa Ana BbinONHeHUs paboyero 3aaanusi, AomkHa ObiTb NpPeACcTaBneHa Tak,
4T0GbI ONEpaTop MOr ee Nerko BOCNPUHATS;

C) MHdopMmauua Ans onepaTopa AoMmkHA ObiTb NpeacTaBfieHa Tak, YToObl OH ee Nerko BOCMPUHAN U
npumeHun B paboTe, ¢ NpeaocTaBneHneM BO3MOXHOCTU 0630pa Kak BCeli CUCTEMBI, Tak U OTAENbHbIX YacTel;

d) BO B3aMMOAEWCTBYIOLUMX CUCTEMAX AOMMKHO ObiTb aHarnorMyHoe pacnonoXXeHue W HasHauyeHwue
YCNOBHbIX U306paXkeHMii, CAMBONIOB 1 KOMaHA,.
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4.3 NpoekTupoBaHue UHAUKATOPOB, CUTHASNbHbIX YCTPOMCTB U OPraHoB ynpasernieHuA

4.3.1 luaukaTopbl U CUrHanNbHbIE YCTPOUCTBA

MHaukaTopbl U CUrHarnbHbIe YCTPOMCTBA AOSMKHLI ObiTb MOAOOPAaHbI, CNPOEKTUPOBAHbI U Pa3MeLLEHbI
TaK, YToObl OHWU COrNMacoBbLIBAIMCL C OCOGEHHOCTAMMU YENOBEUYECKOr0 BOCTIPUATUSA U C BbINONMHAEMbIM 3aa-
Huem (cm. npEH 894-1 u npEH 894-2).

Oco6€eHHO criefyeT yYuTbIBaTb:

Q) WHAMKATOPbI M CUTHaNbHbIE YCTPONCTBA AOMKHBLI rapaHTUPOBATh UX ICHOE U OAHO3HAYHOE BOCNPUATHE.
3T0 OTHOCMTCA B NEPBYIO oYepeab K ykazatensam u curHanam o6 onacHoctu. MNpu 9TOM cneayeT y4uTbiBaTb
WMHTEHCUBHOCTb, ANUTENbHOCTL CUrHanNa, UBeT, hopMy, BENUUMHY, KOHTPACTHOCTb, a TaKke pasnuyuue ¢ OnNTU-
YECKMM M aKyCTudeckum hoHOM. Mpu curHane TpeBorM BO3AENCTBUE YCUNUBAETCA, €CNKU akyCTUHECKUA ¢
ONTUYECKUI CUrHANbI AEWCTBYIOT COBMECTHO;

b) uT0BbI M3bexaTb UHGHOPMALMOHHON U3OLITOUHOCTU, CreAYET OFPAHUYUTL KONMUYECTBO, BUA UHAUKA-
TOPOB U CUTHATbHbIX YCTPOUCTB, HEOOXOAUMBIX ANS BLINONMHEHUS 3aaHUSA, 40 HEOOX0AUMOr0 MUHUMYMA;

C) WHAMKATOPbl U CUTHANbHbIE YCTPOWCTBA AOSDKHbI ObiTb CKOMMNOHOBAHLI TaK, YTOObI NPEAOCTaBUTL
ornepaTopy ACHYIO M OLHO3HAYHYI0 MH(OPMALMIO, HEHYXHON H(popMaLmK cneayeTt usberatb;

d) MHAMKATOPbl M CUTHamNbHbIE YCTPOMCTBA AOSMKHbI ObITb PacnonoXeHbl TakK, YToObl ObINI0 BO3MOXHO
HafexHoe, OJHO3HA4YHOe U BbICTPOEe OpuUeHTMpOBaHME M pacno3HaBaHue. Mpu 3TOM cneayeT y4YuTbIBaTb
BaXXHOCTb U 4acToTy MHGOPMaLMK, a Takke 00paTHyIO CBSA3b B MpeAenax nocTaBneHHon 3agaydun. dopma u
coaepkaHue MHopMaunmn JOMKHbI ObITb OAHO3HAYHBIMU U U3BECTHLIMKU onepaTopy. PopMa U U3MEHAEMOCTb
MHGOPMaLUM A0MKHbI YAOBMNETBOPSITb COOTBETCTBYIOLLMM TPeBOBaHMAM.

4.3.2 OpraHbl ynpaBrneHusi

OpraHbl ynpaeneHus AOMKHbI ObITb BbIOPaHbI, CNPOEKTUPOBAHBI M PACNONOXKEHbI TaK, YTOObI PYHKLMO-
HUPOBAaTbL B COOTBETCTBUU C (DU3NONOrMYECKUMU OCODEHHOCTSIMU YernoBeKka (BO3MOXKHOCTb NPU ABUXEHUN) U
yacreit ero Tena (pyk, nanbLeBs, HOr), KOTOPbIE NPUMEHAIOTCA Npu ynpasneHuu. Mpu 3TOM cneayeT y4nTbl-
BaTb CKOPOCTL, TOMHOCTb U TpeBOBaHWSA K NMPUMOXKEHUIO yeunuii. MpaBunbHas KOHCTPYKUUS OpraHoB ynpae-
NEeHNnst Be4EeT K YMEHbLLEHWIO OLLIMBOK YernoBeka u/unv ux npegorspatieHuio (cm. npEH 894-3).

Mpu KOHCTPYUPOBAHUN HEOBXOAUMO YUUTLIBATH CNEAyIOLLEe:

a) BUZ, KOHCTPYKUMSA U pacrofioXXeHne OpraHoB ynpaBrieHUs AOIMKHbI COOTBETCTBOBATL NOCTABEHHOW
3agauve;

b) opraHbl ynpaeneHus gomkHel BbiTb CIPOEKTUPOBAHEI U PACTONOXEHBI TaK, YTOObI CBECTU K MUHUMYMY
ONacHOCTb AN 300POBbA U XKU3HW Onepatopa C YY4€TOM BO3MOXHOCTM HECHACTHbIX CryvyaeB, 4acToThl
BO34ENCTBWA U T. 4. ONA pyYHbIX MaLUMH BaXKHEWLLME OPraHbl YNpasrieHus A0SHkHbI ObITb PACNoONOXeHbl Tak,
4TO6bI ONEpaTop MO Ha HUX BO3AEiCTBOBATb, HE OTNYCKas PYKOATOK;

¢) pabouun xoa n pabovee NpOTMBOAEICTBUE OPraHOB yNpaBreHus crneayet BbioupaTtb B 3aBUCUMOCTH
OT NOCTaHOBKM 3aaa4n 1 PuU3nonormiecknx 0coGeHHOCTeN onepaTopa, Ha 0CHOBE GUOMEXaHUYECKUX U AHTPO-
NOMETPUYECKUX AaHHBIX;

d) dyHKUMM OPraHOB ynpaBneHus AOMMKHbl ObiTb NErko pasnuuuMmbl, YTobbl U3GexaTtb owmMbok B npu-
MEHEHUU COCEAHUNX UNn APYrux noaoBHbIX OPraHoB yrpaBreHus;

€) pacrnonoXeHue n ABWKEHWE OPraHoB ynpaBneHus, X AeicTeme u MHopmauus, CBA3aHHas C HUMM,
OOIDKHBI OHO3HAYHO COOTBETCTBOBATL APYr APYrY;

f) opraHbl ynpasneHusi, 0COOEHHO YCTPOWCTBA AN MyCKa, AOMKHbI ObITb BbIGPaHbI, CNPOEKTUPOBAHLI U
pacnonoeHbl Tak, YTOObI UCKIOYUTb HENPEAYCMOTPEHHOE BO3AENCTBUE;

g) Npu CMEHE onepaTopoM OAHOW MalUMHbI Ha APYYI0, NOXOXEro TUMNA U C AHANOTMYHLIMU (HYHKLUSAMM,
OpraHbl yrpasreHWus fOMKHbI ObITb PACNONOXEHbI TaK, YTOObI UCKMIOUUTL UMK YMEHBLUMTL KONMYECTBO OLUMOOK;

h) nynbTbl ynpaBneHua AOMKHbI ObiTb CIPOEKTUPOBAHBLI C Y4eTOM (DOPMbI, NOMNOXEHUA U BNOKUPOBOK
TakK, 4ToObl UCKIIOYMTBL BO3MOXHOCTb OLUMBGOK oneparopa;

i) KONWYECTBO OpPraHoB yNpaBmneHUs JOIDKHO ObiTb CBEAEHO K HE0GX0AUMOMY MUHUMYMY. OpraHbl ynpas-
NEHMA AOSKHbI ObITb PACMONOXeEHbI Tak, YTOObI HEOGX0AUMbIE NONIOKEHNS AOCTUFANIUCH YE€TKO U OAHO3HAYHO,
COrmacHo NOCTaBMNeHHOW 3apadve. UtoObl 3TOr0 AOCTUYL, CREAYET Y4uMTbIBATb PACMONOXEHUE OpPraHoB
yNpaBneHus, BaXKHOCTb U YaCTOTY OTAENbHbIX ABUKEHUN.

4.4 Bzaumopeiicteue ¢ hu3nyeckummn pabounmm ycnoBusamm

Mpu npoekTuposaHun paboyero obopyAOBaHUA CreayeT yuuTbiBaTb BO3AENCTBUE BCeX haKTOPOB Ha
onepartopa u Ha pa6ouune ycnoeusi B cooTBeTCTBUM ¢ EH 292-1 n EH 292-2.
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4.4.1 lUym v BuGpauun

BosHukalowme npu pabore obopyaoBaHusl Lymbl U BUOpauUus AOMAMHbI OblTb CBEAEHbI K MUHUMYMY,
4yTOObl YMEHbLUUTL UX BO3AEWCTBME HA 340POBbE M DE30MACHOCTL OMepaTopa W COXpaHUTb €ro Xopolliee
camodyBcTBUe. MeToabl MPOEKTUPOBAHUSI AOIDKHLI ObITb HanpaBriEeHbl HA YMEHbLLUEHME BAUSHUS 3TUX
¢aKkTopoB B MECTE UX BO3HUKHOBEHUS (MO CPABHEHUIO C APYTMMU MALLMHAMM TaKOro Xe TUNa).

4.4.2 TennoBoe n3nyyeHue

BosHukaroLee npu akcnnyaraumuu paboyero o60pyaoBaHusl TENMOBOE U3NyYeHUe AOMKHO ObiTb CBeIEHO
K MUHUMYMY, YTOObl YMEHbLUUTL €r0 BO3AeCTBME HA 310POBbE M GE30MacHOCTL onepaTopa U COXpaHUTb
€ero xopolluee caMo4yBCTBUE.

Oco6eHHO cneayeT yunTbiBaTh:

a) ponyctumble comsnornoruyeckue paboume Harpysku oneparopa;

b) TennoBble CBONCTBA OAEXAbI;

C) OXMAAEMYyIO TEMIMOBYIO HArpy3Ky Ha onepaTopa;

d) Temnepatypy NnoBEpXHOCTEN, K KOTOPbIM NPUKACAETCA oneparop B npouecce paboTtbl (M. EH 563).

4.4.3 OcBeweHme

OcaellieHne A0MKHO cNOocoBCTBOBATL BbINONHEHUIO paboyero 3aaaHus. Ecnv aHanu3 3aaaHust nokasbl-
BaeT, YTO HOPMArbHOr0 OCBELLEHUS HEAOCTAaTOYHO, TO CreayeT NpeayCcMOTPETb A0MNONMHUTENbHOE MECTHOE
ocseLleHue. OHO AOIMKHO ObITb OPraHM30BaHO Tak, YTOObI UCKIIOUUTL NMPUHSATUE ONEePaTOPOM HEECTECTBEHHbIX
no3. MNpu UCNonb3oBaHUM PErynupyeMoro OCBELLIEHUS OHO AOJMKHO YCTaHABNMBATLCA Tak, YTOObLI onepaTtop
MOT NIErko C HUM YNPaBMATLCHA U OHO HE NPEACTAaBMANO ONaCHOCTHU.

OcobeHHO cneayeT yunTbiBaTb:

a) MepuaroLmii CBET;

b) 3areMHeHue unu CAULLKOM CUSIbHYIO OCBELLUEHHOCTD;

C) oOpasoBaHue TeHew;

d) cTpobockonuyeckuin acpdexT;

€) KOHTpacTbl, COU3MEpPUMbIE C pabounm 3agaHuem;

f) coxpaHeHue uBeTOonepenayn.

4.4.4 BpeaHble BelwecTBa U U3NTYYEHURA

Pa6oyee obopyaoBaHWe AOMKHO BbITb CPOEKTUPOBAHO Tak, UTOObLI NPU €ro aKcniyaTauuu BbigerneHme
BPEAHbIX BELECTB U U3ny4yeHuss 6binn 0603Ha4eHbl U M30NMMPOBAHbI COOTBETCTBYIOLLUM 0BOPYAOBaAHMEM,
yToGbI HE HAHECTU Bpeaa onepaTopy.

4.5 BzaumoneucTteus B npouecce padoTbl

Bua v cnocob ynpaenexnus pabounm obopyaoBaHueM, a Takke paszaeneHne hyHKUmMiE Mexay onepaTtopom
u pabouum obopynoBaHueM MMEOT 0coboe 3HaveHue Ansi obecneyeHus B3aMMOLENCTBUS Mexay 3TUMU
pasnu4HbIMU 3NEMEHTaMMU.

OcobeHHO crneayeT yuuTbiBaTh:

a) cocTaBHble YacTu paboyero o6opyaoBaHUS JOSHKHbI ObITb PacnonoXeHbl TakK, YTOGbI OHU CnocobCT-
BOBanu 3MEKTUBHOMY BbINMOMHEHUIO 3aAaHUsi U COXPaHEHMI0 30poBbsA, obecneyeHuo 6e3onacHoCTU U
XOpOoLUero camodyBCTBUA onepaTtopa. Hanpumep, paccrosHue mexay vactamu paboyero o6opyaoBaHus
AOMKHO ObITb TaKUM, YTOOLI ObINO HEOGXOAMMOE NPOCTPAHCTBO ANA NPOX0Aa ONepaTopoB U NepeMELLEHUs
MaTepuarnos, a Takke o6ecneynBanmcb BO3MOXHOCTM ANs HabnoaeHus;

b) cnoco6bl TpaHCNOPTUPOBAHUA BCNOMOraTenbHbIX CPEACTB U MaTepuarnos AOJDKHbI BbiTb CKOHCTPYM-
poBaHbI TaK, 4TOObl CBECTM ONACHOCTE K MUHUMYMY;

¢) pabouee o6opyaoBaHMe LOMKHO ObiTb PACMONOXEHO Tak, YTOObI ONACHOCTL ANst onepaTopa, UCXo-
Asiwas ot cocegHero pa6oyero o6opyaoBaHust, Gbina MUHUMATBHON;

d) npu pacnonoxeHuu UHAUKATOPOB Ha OpraHax ynpaBneHWsl AOMKHO ObiTb 06ecrnevYeHo nornydeHue
onepaTopoM OT 3TUX yKasaTenen ACHOW N 0fHO3HAYHOI MHOpMaLUMK, NMPU STOM MHAMKATOP M OpraH ynpas-
NeHus AOIKHbI B3aMMOAERCTBOBATbL APYT C APYrOM;

e) pabouunii puTM ABUKEHUI onepaTopa He AoSbkeH ObiTb CBSI3aH C LMKIiamu NoryasTOMaTUYecKo Unu
aBTOMAaTWUYECKOI MalMHbl. He3aBUCUMMOCTb AeiiCTBUIA onepaTopa MOXeT GbiTb o6ecneyeHa A0oNoNHUTENBHOM
OCHaCTKOW, pOGOTOM U T. 4.

f) pyyHoe paGoyee o6opyaOBaHME AOIMKHO ObITb CMPOEKTUPOBAHO C YYETOM CTPOEHUS PYKU TaK, YTOObI
€ro pasmepsbl, Macca 1 oopMa No3BONANM OnepaTopy BbINOMHATL ECTECTBEHHbIE ABWXEHMWS NPU €ro UCMONb-
30BaHUK;
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g) BO3MOXHOCTb BbIMOJIHEHMA OMEPaToOpPOM ONepaLmii cnesa v cnpasa;
h) ecnu KOHCTPYKTOpbI 3apaHee 3HaKT (PaKTOPbl BO3AEWCTBUA Ha OKPYXaloLLylo cpedy npu UCnosnb3o-
BaHUM 060pPYyAOBaHUS, TO 3TO TOXE AOSKHO YYUTbLIBATLCS.

5 MpuMeHeHne 3ProHOMMYECKUX NPUHLMUMOB B NPOLIECCE NPOEKTMPOBaHUS

MpuBeaeHHbIE B HACTOSILLEM CTaHAaPTe NPUHUMMbI U TPEBOBaHNA HEOOXOAMMO MHTErpUPOBAaTL B NPOLIECC
NPOEKTUPOBAHUSA, onucaHHbIi B EH 614-1:1995 (pasgen 5).

MpoekTnpoBaHne patoyero 060pya0BaHNA MOXET ObITb ONUCAHO MPU MPUMEHEHUU CUCTEMHOMO MOAENU-
poBaHUsi KaK METOAUYECKOTO MPOLecca, a Takue OCHOBHbIE 3a4ayn, Kak onpeaeneHne uenu, ycTaHoBreHue
TpeboBaHMii U OUEHKA, ABMSATCA COCTABHbIMM YaCTAMMW 9TOro npouecca. Npu 9TOM CneayeT y4uTbiBaTb
OCHOBHbIE KOHCTPYKTUBHBIE U YENOBEYECKUEe hakTopsl.

Mpouecc npoekTMpoBaHUS MOXHO pa3buTb Ha YEeTbIPE aTana:

1 CocraBneHue n yTouyHeHne TpeGoBaHumii.

2 CosgaHue npeaBapuTEnbHOro KOHCTPYKTOPCKOrO NPOeKTa (U NpoeKToB).

3 CosgaHune KOHCTPYKTOPCKOro NpoekTa.

4 BeinonHeHue.

Ha nepsom aTtane paspabaTbiBalOTCA U YTOYHAIOTCA COOTBETCTBYIOLLME CUCTEMHbIE TpeboBaHuA AnA
C034aHMs MEepeYvHs BbINONHAEMbIX OYHKUMIA. Ha BTOPOM 3Tane KOHCTPYKTOP paspabaTbiBaeT 3CKU3HYIO
AOKYMEHTaLuWI0 NoCneaoBaTensHO A0 TOro NyHKTa, rAe crneayet onpeaenuTbes ¢ KOHUenuuen AanbHenLwen
paboTbl. Ha TpeTbeM aTane KOHCTPYKTOP NpoAomxaeT pa3paboTky npoekTa A0 NornyvyeHus pesynbTaTtoB, Ha
OCHOBE KOTOPbIX MOXHO €034aTb pabo4ylo KOHCTPYKTOPCKYIO JOKYMEHTauumlo. Ha yeTBepToM aTane KOHCT-
PYKTOP YTOYHAIET NOCNeAHME AeTanu u co3faeT OKOHYaTenbHbIi YepTex. OnepaTop A0SDKEH y4acTBOBaThL B
9TOM NPOLIECCE KaK MOXHO paHbLLUE.

5.1 BoinonHeHue 3agay 3proHOMUKKN

OproHoMuyeckue 3agaum B NPOLECCE NMPOEKTUPOBAHMS BLINOSIHAIOTCA B COOTBETCTBMM C TabGnuuen 1.
Ha kaxgoli ctagum STOro mpouecca BbIMOMHAKT KOMOWHAUMU 3Tux 3agad. Mpu sTtom rmybuHa ananusa
JOMKHA COOTBETCTBOBATHL 3Tany NPOEKTUPOBaHMUS.

5.2 Pa3paboTka Tpe60BaHMi K NPOEKTMPOBAHUIO B COOTBETCTBUMU C IPrOHOMMUYECKUMM NPUHLIMNAMMU

5.2.1 Paspabotka u yTouHeHue TpeboBaHui

MpoektuposaHue paboyero o6opynoBaHus 3aBUCUT OT pabodvero npoLiecca U BbINONHSAEMbIX 3a7auy.
Mpu atom pabouyee obopynoBaHWe SIBNSiETCA COCTaBHOW 4yacTbio pabouero npouecca. MNepBoHayanbHble
peLleHUs BONPOCOB MPOEKTUPOBAHUA OOIMKHbI OblTb OLEHEHBI C TOUYKM 3PEHUS TEXHUYECKUX TPEOOBAHUNA.
Yto6bl UCNONb30BaTh NPEUMYLLUECTBA 3PrOHOMMYECKUX MPUHLMNOB NMPOEKTUPOBAHUS, CREAYET HA CTaauun
pa3paboTku yuntbiBaTh TpeOoBaHUs onepartopa (CM. NyHKTbI 1 1 2 Tabnuupl 1).

5.2.2 PaspaboTka npeaBapuUTesibHOro NpoekTa

HavanbHasa aetanu3auus TpeboBaHuin onepaTopa A0JHKHA YUMTLIBATL:

— pe3ynbTaTtbl aHanNU3a AEATENbHOCTH OnepaTopa Ha OAHOTUMHONW MaLuMHe Uik (B Cryvae HOBOW MalUMHbI)
Ha MalUWMHe-aHarnore;

— cooTBeTCTBUE (DYHKUMI pabovero o6opynoBaHUs u oneparopa;

— paboune 3aaanHus, KOTOPbIE AOMMKEH BbINOMHUTL OnepaTop Ha paboyeM 06opyaoBaHMM;

— B3aMMOJENCTBUE MeXay onepaTopom U padounm o6opyaoBaHUeM.

TpeboBaHWA [OMKHbI ObiTk OLIEHEHbI B COOTBETCTBUM C 3PrOHOMUYECKUMU NMPUHLMMNAMU, U3FOXKEHHBIMU
B pasaene 4. PesynbraThl OLEHKU CrieayeT knaccuduumpoBaTtb no CTENeHU UX MPUMEMIIEMOCTU MyTeM NpuMe-
HeHua 3-30HHOW mMoaenu (CM. npunoxeHue A). Ecnu TpeGoBaHus onepartopa nexar BHe 3proHOMUYECKU Npu-
eMnembIX rpaHnl, TpebyeTca KOHCTPYKTOpckas nepepaboTka npoekta (CM. NyHKTbl 3 — 9 Tabnuubl 1). Ecnu
KOMMPOMUCC MEXAY TEXHUYECKUMU N SPrOHOMUYECKUMU TPEBOBAHMSAAMU HEAOCTVXKUM, TO CNeAyeT npeanpu-
HATb Apyr1e mMepsbl, HanpuMep paspaboTaTe MHCTPYKLMU OnepaTopy O Haunyywmx metogax pa6otsl ¢ paGo-
ynum 0BopyaOBaHMEM.

5.2.3 Paspabortka aetanbHOro npoekra

3ToT 9Tan npeaycmartpueaet rny6Gokyio npopaboTky BbIOPAHHOTO KOHCTPYKTOPCKOrO PELUeHUs], a TakKe
onpeneneHue getanbHbiX KOHCTPYKTOPCKUX AaHHbIX (CM. NyHKTbI 3 — 9 Tabnuuel 1). YTo6bl rapaHTMpoBaTh,
YTO B Ai€TarbHOM MNPOEKTe yuTeHbl TPebOoBaHUS KOHCTPYKTOPOB U OMepaTopoB, CNEAYET NPUHATL BO BHUMAaHUE
pasgen 4. CneayeTt yuuTbiBaTh YA0BETBOPEHHOCTL PAbOTON M OpPraHM3aLMOoHHbIMU pesynbTaTamu.
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CneayeT npoBecTU aHanus paboyero 3agaHus, UToGbl YCTAHOBMTL ONMTMMArNbHOE B3auMOAEWCTBUE
Mexy onepaTtopoM U paGounm 0Gopya0BaHUEM M YHECTb STO B NPOEKTE.

MpumeyaHne — AHanu3 3agaHNA NO3BOSIUT KOHCTPYKTOPY TOYHO onpeAenuTb o6beM paboThl onepaTtopa. Kpome Toro,
OH MOXeT Ha OCHOBe 3TOr0 aHanmaa peLuuTb, Kakyio UHopMaLuio cneayeT NpeAoCcTaBnsATb oneparopy.

JeTanbHblli NPOEKT nNocneaoBaTenbHO npopabaTbiBaeTcs, noka He ByaeT OKOHYATENbHOr0 KOHCTPYK-
TOPCKOrO PELUEHUs1 C TOYHLIMM TEeXHUYECKUMM Xxapakrepuctukamu. Mocne BbIpabOTKM KOHCTPYKTOPCKOrO
pelieHus cnegyeTt co3fatb HeoOX0AUMYIO OKYMEHTaLuo. 3Ta AOKYMEHTaLUUs JomkHa coaepxatb UHdop-
MaLmio 06 3proHOMUMYHOM UCNONb30BaHUK pabouero cpeacTea.

5.2.4 BuinonHeHue

MpoBeaeHue npakTMY4ecKkMX 9KCNEPUMEHTOB C y4acTMEM onepaTopa pekOMeHAyeTCs ANs Toro, YTobbl
YCTaHOBUTb, He TpebyeT N KOHCTPYKUUA AanbHenwero yny4ywenus (cMm. nyHktel 10 u 11 Tabnuupl 1). MNpak-
TUYECKUE IKCNEPUMEHTHI C MPUMEHEHWEM MacwTabHbIX Modenen, B TOM uucne B macwrabe 1:1, moryt
NPUBECTN K YMEHbLUEHUIO OLWMBOK Npu NPOEKTUPOBAHUM, a TaKXKE AaTb KOHCTPYKTOPY BO3MOXHOCTL Npeay-
CMOTpETb YCOBEPLUEHCTBOBAHUA HA OCHOBE OnbiTa onepartopa. Takue 3KCNepuMEHTbl BECbMA BaXMHbl C 3KOHO-
MWUYECKON TOYKW 3PEHMsi, MOCKONbKY NO3BONSIOT u3bexaTb Nocneaylowmx M3MeHeHuin Npu Npou3BOACTBE.
Paspa6oTka AoKymMeHTauumm (BkNoYas pykoBOACTBO AMNA ONEpaTopOB) MOXET BLINOMHATLCA TAKKE NPU Npak-
TUYECKMX SKCNMEPUMEHTAX BO B3aUMOAENCTBUU C ONEPaTOPOM, NPUYEM UIMEHEHUS MPOBOAATCA HA OCHOBE
TpeGoBaHuii onepartopa. 10 OKOHYAHMW NPAKTUYMECKUX IKCMEPUMEHTOB W MOCNe y4yeTa MOMyYeHHbIX npu
NPOEeKTMPOBaAHWUK 3HAHWIA KaK AN 3TOW MAaLUMHbLI, TaK U ANA BHOBb NPOEKTUPYEMbIX MALLUMH TaKOro Xe Tuna,
MOXHO OKOHYaTENnbHO NMPOEKTUPOBATb OCTAsIbHble KOMNOHOBOYHLIE AeTann u 0POPMAATE OKOHYATENbHYIO
AOKYMEHTaLuMIO.

MpumeyaHne — PekomeHayeTca paboyee obopyaoBaHue W AOKYMEHTaLUIO NOABEPrHYTb NEpecMoTpy, Hanpumep

yepea rog.

Tabnuua 1 — BoinonHeHue 3proHOMNYECKO# 3ajaum B npolecce NPoeKTMpoBaHusA

3ProHOMUYECKONA
MocTaHoBka 9p OnucaHue 3agaqn

3agaun
1 YcTraHOBNeHWe U yTOUHEHWEe | YCTaHOBNEHUE BKnaja SpProHOMMKM npu cosaaHuu adpdekTUBHOW, Ha-
TEXHUMECKNX AaHHbIX AEXHON U 6e30nacHON CUCTEMbI
2 OnpeaeneHue rpynnbl OnpeaeneHne 0CoBeHHOCTEN OnNepaTopoB, KOTOpble UCNONb3yloT pabo-
onepaTopoB yee obopyagosaHue

3 MNpoBeaeHune aHanusa 3agaq

PasgeneHue dyHKUMI Mexay onepaTtopoM u patounm ob6opyaoBaHueM.
YcranosneHue 3agaum ans oneparopa (Hanpumep, BO3aeincTeue Ha op-
raHbl ynpaeneHus, 3arpyska MawmHel). PasgeneHue 3agavn Ha oTAernNb-
Hble COCTaBHbIE 4acTW, YTOObI ONpeaenuTb NOCNeAoBaTENbHOCTL BO3-
OeiCTBUN HA OpraHbl ynpaBneHusi B npeaenax onpeaeneHHoro otpeska
BPEMEHU ANS1 KaAOro onepatopa (Hanpumep, HabnaeHwe OTKNOHe-
HUS CTPENKW, YCTAHOBKA OPraHOB YNpaBrneHus B 331aHHOE NOSMOXEHUe)

4 YcraHoBneHue Tpebyembix
3PrOHOMMYECKMX AAHHBIX

YcraHoBneHWe 3proHOMUYECKUX AaHHbIX ANSl OLEHKNn onpeaeneHHoro
npoekTa NOCPeACTBOM aHanu3a 3ajaHus. [lJaHHble nyHKTa 3 yka3sbiBaloT
Ha HEOOXOAMMOCTb YCTAHOBMNEHUA AanbHenlux TpeboBaHuii npu npo-
€KTUPOBaAHWM MHAMKATOPOB (HanpuMep, YMTaemoCTH, TOYHOCTU U pac-
NOnoXeHus1), NpU PacnonioXXeHMn UHAMKATOPOB U OPraHoB ynpasfeHus
(koTOpble MO3BONSAIOT OnNepaTopy COXpaHsATb IPGEKTUBHYIO U €CTeCT-
BEHHYIO NM03Yy) U NPYU NPOEKTMPOBAHUKU OPraHOB ynpaBneHus (orpaHuye-
HUE YCUMUIA, MPUMEHSIEMbIX OMepaTopoM, u3bexaHue Cry4amHOro Ha-
XKaTusi). SProHOMMYECKUe NPUHLIUMBI, KOTOPbIe CrielyeT y4uTbiBaTb Npu
onpeaeneHumn TpebyeMbix aHHbIX, NPUBEAEHLI B pasaene 4

5 CospgaHue Tpebyemon goKy-
MeHTaLuum

Onpepenexve uHcdopmaumm, KoTopas AoimbkHa ObiTb NpuBeAeHa B AOKY-
MeHTauuu Ang oneparopa, Hanpumep B PyKOBOACTBE MO JKcnnyatauuu

6 Onpepnenexune TpeboBaHui
K 06y4eHuio

Yuer pe3ynbTatoB aHanu3a 3agaHua ¢ Uenblo onpeaeneHus 0cobbix
TpebosaHuii no oGy4eHunio onepaTopa Ha paboYeM CpeAcCTBe, a TaKkke
BIusiHME Ha 6e30MacHOCTb, pacxoabl U T. 4. (HanpuMep, UCToNb30BaHWe
cTumyna npu o6y4eHuu oneparopa ans usbexanus ombok)
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[TocTaHoBKa 3proHOMUYECKON
3agaum

OnucaHue 3agayu

7 Bbibop MeTOAa OLIEHKU

OnpegerneHne MeToaa OLEHKW pesynbTaTa no NYHKTY 4 B CPABHEHUM C
TpeboBaHUSIMW MMEIOLLErocs NpoekTa, HanpuMep NPUMEHEHWe CTaH-
[AapTOB, KOMMLIOTEPHbLIX CMOCOOOB NPOEKTUPOBAHUSA, MOAENUPOBaHMA
pabouyero 3agaHus n paboymx ycnoeum

8 OueHka BbIBpaHHOro
npoekra

MpumeHeHne BbIOPaHHbIX METOA0B MYHKTa 7 C LENbi0 ONpeeneHust co-
OTBETCTBUSA 3PrOHOMUYECKNX TPeOoBaHNIN NPOEKTa 3aA4aHHbIM YCHOBUAM
(Ha OCHOBE AAHHLIX, MONIYYEHHbLIX B MYHKTE 4)

9 OueHka pe3ynbTaTtoB
aHanu3a

MpuHATUE peLLeHnsa 0 BO3MOXHOCTU JOCTUXKEHUSI KOMMPOMMUCCa Mexay
KOHCTPYKTOPCKO-TEXHUYECKMMU U IPTOHOMUYECKUMU TpeboBaHusMH,
€Crnn OH HEBO3MOXEH — onpeaeneHue HeoOXOoAMMOCTU MOBTOPEHUs
TpeGoBaHUI NMYHKTOB 3 — 7 YAaCTUYHO MM NOJIHOCTbIO B HOBOM MPOEKTE

10 OueHka npu yyactum
onepaTtopa

MpumeHeHne macwrabHbIX, B TOM YKucre B MacwTabe 1:1, moaenen pa-
6ouyero o6opygoBaHusa Unu ero Yacten, Ytobbl OLEHMTL NPOEKT COBME-
CTHO C OMepaTtopoM M 4TOoObl MO BO3MOXHOCTW onpeaenntb 06beEM pa-
60Tbl. OTO AOIHKHO BKIOYATb OLEHKY NM0GOW JOKYMEHTaLMN

11 OueHka pesynsTaToB
npakTUYEeCKOro onbiTa onepa-
TOPa U M3MEHEHUS NPoeKTa

HoBas oueHka nNpoekTa C y4eTOM W3MEHEHWI, KOTOPbIE MOMy4YeHbl Ha
OCHOBE TMpaKTU4ecKoro onbiTa onepaTtopa, U MOBTOpeHue TpeboBaHui
nyHkToB 3 — 10 Npu HEOHX0AUMOCTU
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MpunoxexHue A
(cnpaBouHoe)

OcHOBbI NpUMEHeHUs1 3-30HHOW CUCTEMbI OLIEHKU

B HacToAWEeM NPUNOXeHUN NpuBeaeHa 3-30HHAA CUCTEMA OLIEHKU U €€ MPUMEHEHMWE, BKIMI0Yan NpakTu-
YecKkuit npumep.

A.0 BBepeHue

B pamkax crangaptusauum B obnactu aproHomukn CEN/TC 122/ WG 2 «3proHoMuyeckme NpuHLUMNbI
KOMNOHOBKU» Npu cogeiictBun CEN/TC 114 «BesonacHOCTb MalLMH» ObINO NOPy4eHO pa3paboTaTb 3-30HHYIO
cuctemy oueHku. Lienbio cucteMbl OLIEHKM ABMSAETCH co3faHne oOLLein CMCTEeMbl OLIeHKM NPOEKTOB, KoTopas
no3sonuna Obl KOHCTPYKTOPaM M APYIMM 3aMHTEPECOBAaHHBLIM NIMLIAM OLIEHUTb PUCK NPAMBIM U KOHCTPYKTUBHBIM
nytem. 3Ta CUCTEMA OLIEHKM YMEHbLLAET PUCK NYyTEM OCYLLECTBIIEHUSI KOHCTPYKTUBHBLIX MEPONPUATUN, Kak
9TO n3noxeHo B EH 292-2 (pasaen 3).

3-30HHaA cucTema OLEeHKM NpeacTaBnseT co00i METoA, OCHOBAHHLIA Ha knaccudukaummu aktopos 9pro-
HOMMWYECKOro pucka, Yyto obneryaeT onpeaeneHme Heo6xoAMMbIX MEPONPUSITUIA B NPOLIECCE NPOEKTUPOBAHUA.

A.1 Cucrema OLEeHKun

Mpy NpoekTUPOBaHUM HOBOIO MIU OLIEHKE CBOWMCTB CyLLECTBYIOLWIEro pabouvero cpeacrsa Heobxoaumo
cuCTeMHOe pacnpeaeneHue Tpebosanuit. MpuHUMNOM cucteMbl knaccudukauum dakTopos pabodero okpyxe-
HUS SIBNsieTCa BbIOOP OAHOrO CNeELManbLHOro Mnu Heckonbkux obLmx kputepues. Mpu oueHke paboyero ok-
PY>XeHUS Unn CBOWCTB paboyero cpeCTBa UMEET CMbICT ONpeAEenaTk AaHHbIE TaK, YTOObI 06NeryuTb KOHCT-
PYKTOpPY peLueHne HeobxoaAUMbIX BONPOCOB. CucTema oLeHKU obnerd4aeTt KOHCTPYKTOpy paboTy no yCTaHoB-
TIEHHbIM KPUTEPUAM.

HesHauuTenbHbI, cpeaHuin (KOraa HyXHbl M3MEHEHMUST) U 3HAYMTENbHBLIN PUCKU (KOrAa HY>XHa HoBas
KOHCTPYKUMS) NO3BONSAIOT BbIAENUTb TPU 30HbI, KOTOPLIE NErKO NPeotpasyloTcs B 3-30HHYIO CUCTEMY.

A.2 3-30HHasa cucTtema OLEHKU

Tpu 30HbI ONpeaensTca cneayowmm obpasom:

3eneHas (He3Ha4UTEeNbHbIN PUCK PpeKOMeHAYeTCA): puck 3abonesaHua unu TpaBMaTu3Ma O4YeHb He3Ha-
YUTENMbHLIA UMW HA NPUEMIIEMOM YPOBHE AN BCEX BO3MOXHbIX OMepaTopoB.

Xentas (CpegHWin pUCK HE PEeKOMeHAyeTcs): puck 3aboneBaHus unu TpaBmaTuMa CyLUeCTBYET Ansi
BCEX UMK OTAENBHbLIX ONEPaTOPOB.

KpacHasa (3HauuTenbHbIA PUCK HE NPUMEHAIOT): pUcKk 3aboneBaHust unu TpaBmaTtudMa OYEBUAEH, U
Henb3si noABepraTb emMy OTAEeNbHbIX ONepaTopoB.

A.3 NMpumeHeHne 3-30HHON CUCTEMbI OLIEHKN

Ha ocHoBe knaccudukauuu pucka cnefyet NpUMEHSATL Creayowmne MeponpusaTUs:

3eneHas 30Ha: MeponpusaTUsA He TpebyloTcs.

Xentas 3oHa: TpebyeTca AanbHeliwas oUeHKka pucka, a Takke aHanus akTopoB, BUSIIOLMX HA PUCK.
MoaToMy HEOOXOAMMO Kak MOXHO ObICTpEee MpPOBECTU MOBTOPHOE MPOEKTUPOBAHWE WUIM, €CNIU 3TO HEBO3-
MOXHO, ApYyrue MEeponpUATUS MO YCTPAHEHMIO pucka.

KpacHas 30Ha: MEPONPUATHA MO CHUXKEHMIO pucka 06a3aTernbHbI.

KOHCTPYKTOPbI AOMMKHbI NPOBEPUTL CBOMCTBA pabodero 06opyaoBaHMA, KOTOPbIE AOIMKHbI YAOBNETBOPATL
3-30HHOII cMCTEME OLEHKM, OTHOCUTENBHO psga kputepues (cm. EH 292-1, Tabnuua 2). PesynbtaT OueHKu
JaeT yKkaszaHue Ha TO, MOXHO M HOBYK KOHCTPYKLMIO 3aHECTU B 3€NeHyl 30HY (HU3KUW PUCK); ecru 3TO
HEBO3MOXHO, TPeByIOTCA Apyrue MeponpusTus, Ytobbl rapaHTMpoBaTh, YTO onepaTop NpUMeHsieT paboyee
obopynoBaHue C He3HaUYUTENbHbLIM PUCKOM. Takue MepOnpUATUS MOTYT UMETb YKasaHUsi Ha onpeaeneHHoe
npuMmeHeHue pabovero o60pyAOBaHUSA, @ TaKKe ykazaHUs O TOM, YTO TONbKO OOY4EHHbIA OnepaTop MOXeT
obpawatbca ¢ pabounm 06GOpyAOBaAHMEM, UMM O MaKCMMarbHOM CpOKe, B TE€YeHWe KOTOpOoro onepatop
MOXeT paboTatb ¢ paGounm o6opyaoBaHMEM.
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I‘Ipm HEKOTOpPbIX 06CTOATENbCTBAX HEBO3MOXHO NPOBECTN NMPOEKTUpPOBaHUE Tak, yTOObI rapaHTnpoBaTtb

MUHUMa/IbHBIA PUCK ANA onepatopa. B aToM cnyyae onepaTtopy A0/MKHbI 6biTb AaHbl YETKME MHCTPYKLMW MO
pa6orTe.

Ha aTane npoekTMpoBaHuA BaXKHO, YTOObI paboume yCcnoBus, B KOTOPbLIX NPUMeEHSeTCs pabodvee obopy-
JOBaHuVe, yunTbIBa/IMCb MNPU OTHECEHUM 06OPYA0BaHNA B 3€MEHYI0, XENTYIO WM KPaCHYIO 30HY.

A.4 Mpumep 3-30HHOW CUCTEMbI OLEHKM

Haxkatue nepanu:

PucyHok A.1 nokasbiBaeT NpUMEHeEHWE 3-30HHOW CUCTEMbI OLEHKW A1 Nedasieli BUAOB, KOTOpble MoKa-
3aHbl Ha pucyHke A.2.

a b

* Mop 3eNeHoli 30HO HAXOAATCS XefTas U KpacHasi 30Hbl B 3aBUCMMOCTU OT Beca Horu/cTonbl. s rapaHTiy 6e3o-

NacHOCTM U 3[0pOBbsi 3eMieHasl 30Ha A0/MKHA o6ecneunBaTh ONTUMAasIbHOE COMPOTMBMIEHWE MEeAaiu BO M3GexaHue
HenpeayMbILLIEHHOTO HaXaTus.

PucyHok Al - Pacxopg ycunuii ans ABYX pasfinyHbiX BUA0B neganei

a) HaXatune nepann AosmXeHnem Horun

b) HaxxaTue nejanv ABVKEHUEM CTOMbI
(Hanpvmep, TOpMO3)

PucyHok A.2 - HaxaTue neganav cTOonoi 1 HOroin
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EBponeiickuii
cTaHaapt
EN 27243:1993

EH 27243:1993

EBponeiickuii
cTaHaapt
EN 27726

EH 27726

EBponeiickuit
cTraHgapt
EN 28662-1:1992

EH 28662-1:1992

EBponenickuii
cTaHaapt
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EH 28996

EBponeiickuii
cTaHaapt
EN 60073:1993

EH 60073:1993

EBponeickuii
cTaHaapt
EN 60447:1993

EH 60447:1993
ENV 25349

ENV 26385:1990

EBponeiickuin
cTaHgapt
prEN 61310-1

npEH 61310-1

MpunoxeHue B
(cnpaBoyHoe)

Bubnuorpacdus

Warmes Umgebungsklima. Ermittlung der Warmebelastung des arbeitenden
Menschen mit dem WBGT-Index (wet bulb globe temperature) (ISO 7243 :1989)
Tennosble yCrnoBuA OKpy>atoLLeii cpeabl. PacdeT Tennosoi Harpy3ku Ha pabo-
Talowero venoseka, nokasarens WWBGT (TemniepaTtypa BNaxHOro TepmomMeTpa
ncuxomeTpa)

Umgebungsklima. Instrumente und Verfahren zur Messung physikalischer
GréRen (ISO 7726 :1985)
OxpyxatoLmii knumart. Mpubopbl n cNocobbl U3MePEeHUA (PU3NIUECKUX BENUIUH

Handgehaltene motoroetnebene Maschinen. Messung mechaniscner Schwin-
gungen am Handgriff. Teil 1. Aligemeines (ISO 8622-1:1988)

MaLuuHbI pyYHbIE C MEXaHU3UPOBAHHBIM NpUBOAOM. M3mepeHue Bubpaummn Ha
pykosiTke. Yactb 1. OBLme nonoxeHua

Ergonomie. Bestimmung der Warmeerzeugung im menschlichen Korper
(ISO 8996:1990)
OproHomuka. OnpeaeneHue BbiAENEHUA TENNa npu o6MeHe BELWECTB

Codierung von Anzeigegeraten und Bedientei'en durch Farben und erganzen-
de Mittel (IEC 73:1991)

KoampoBaHue WHAUKATOPHLIX NPUOOPOB M yNpaBnAOLWMX 3NEMEHTOB pac-
LiBETKOW U APYIMMU CpeACTBaMU

Bedienungsgrundsatze fiir die Mensch-Maschine-Schnittstelle (MMI)
(IEC 447:1993)
MpWHLUMNLI yNnpaBneHusl Ansi CUCTEMbI YeNOBeK-MaLLMHa

Mechanische Schwingungen. Leitfaden zur Messung und Beurteilung der
Einwirkung von Schwingungen auf das Hand-Arm-System des Menschen

(1ISO 5349:1986)

MexaHuueckne konebaHusi. PykoBoacTBo AN M3MEPEHUA U OLUEHKU BO3aeit-
CTBUS KONebaHUi Ha CUCTEMY pyKa-KUCTb YenoBeka

Prinzipien der Ergonomie in der Auslegung von Arbeitssystemen
MpyHUMNbI 3PrOHOMUKM NPU UHTepnpeTauun paboven CUCTeMbI

Sicherheit von Maschinen. Anzeigen Kennzeichen und Bedienen. Teil 1. An-
forderungen an sichtbare, hdrbare und tastbare Signale
BesonacHoCTb MalmH. MHaukauus, MapkupoBka 1 3anyck. Yacte 1. Tpe6Gosa-
HUS K BU3yarbHbIM, 3BYKOBbIM U OCA3aEMbIM CUTHaNam
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MexxayHapoaHbIi
cTaHaapt

1ISO 447:1984
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MexxayHapoaHbIn
cTaHaapt
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MCO 2631-1:1985

MexxgyHapoaHbin
cTaHgapt
ISO 2631-2:1989

NCO 2631-2:1989

MexxgyHapoaHbin
craHaapt
1ISO 2631-3 1985

NCO 2631-3:1985

MexxayHapoaHbIi
cTaHaapt
1ISO 3744:1994

NCO 3744:1994

MexxgyHapoaHbin
cTangapt
1ISO 7933:1989

NCO 7933:1989

MexxgyHapoaHbin
cTaHgapt
ISO/DIS 4871:1994

MexxayHapoaHbIi
cTaHaapt
ISO/DIS 7730:1992
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Werkzeugmaschinen. Bewegungsrichtung der Bedienieile
CTtaHku. HanpaeneHue 4eNCTBUA OPraHoB ynpasneHns

Bewertung der Einwirkung von Ganzkorperschwingungen auf den Menschen.
Teil 1. Allgemeine Anforderungen
OueHka Bo3enCcTBuA Bubpauun Ha yenoseka. Yacrtb 1. O6wme TpeboBaHus

Bewertung der Einwirkung von Ganzkorperschwingungen auf den Menschen.
Teil 2. Dauer- und stoRinduzierte Schwingungen in Gebauden (1 bis 80 Hz)
OueHka BO3aencTeusi obuwei BubpaumMm Ha OpraHuam 4yenoseka. Yactb 2.
HenpepbiBHasA u yaapHasa Bubpauus B 3gaHusx

Bewertung der Einwirkung von Ganzkorperschwingungen auf den Menschen.
Teil 3. Bewertung der Einwirkung von vertikalen z-Achsen-
Ganzkorperschwingungen im Frequenzbereich von 01 bis 0 63 Hz

OueHka Bo3gencTema obwen BubOpauum Ha opraHuam dvenoseka. Yactb 3.
OueHka BO3aeNnCTBUS BEPTUKANbHON BUGpauUmm no ocn Z B AnanasoHe 4actot
o1 0,1 80 0,63 'y

Akustik. Bestimmung der Schalleistungspegel von Gerauschquellen durch
Schalldruckmessungen. Verfahren der Genauigkeitsklasse 2 fir ein im we-
sentlichen freies Scnallfeld tiber einer reflektierenden Ebene

Akyctuka. OnpeaeneHue ypoBHeW 3BYKOBOW MOLLHOCTM MCTOYHWMKOB LUymMa C
MCMOMb30BaHWEM 3BYKOBOIO AaBfieHUSA. TEXHUYEeCKUe MEeTOAbl B YCINOBUSX
¢cBOOOAHOrO 3BYKOBOIO MONSA HAJ OTpaXkailoLLen NOBEPXHOCTLIO

Warmes Umgebungsklima. Analytische Bestimmung und Beurteilung der
Warmebelastung durch Berechnung der erforderlichen Schweildrate
Tennoeble yCrnoBUS OKPYXKaloLLen cpedbl. AHanUTUMYECKOoe onpeaerneHue u
npeaoCTaBneHne TeMnepPaTypHOro HanpsXXeHWsi, OCHOBAHHOE Ha pacyeTe
Tpebyemoro notootaeneHns

Akustik. Angabe und Nachpriifung von Gerauschemissionswerten von Ma-
schinen und Geraten (Uberarbeitung von ISO 4871:1984)
AKycTuka. [JaHHbIe U NPOBEPKA LLYMOBOTO U3NyYEHUS MaLUMH M YCTPONCTB

GemaRigtes Umgebungsklima. Ermittlung des PMV und des PPD und Be-
schreibung der Bedingungen fiir thermische Behaglichkeit

(Uberarbeitung von 1SO 7730:1984)

Okpyxatowpin knumat. MonyyeHne PMV un PPD u onucaHue ycnosui Tenno-
BOro komcopTa
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(8]

[19]

[20]
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MexxayHapoaHblii
cTaHgapt
ISO/CD 11204:1993

Hans W Jirgens,
Ivar A Aune
X.KOpreHc, N.AyHe

Ursula Pieper

Y.MNunep

Akustik. Gerauschabstrahlung von Maschinen und Geraten. Messung von E-
missions-Schalldruck-pegeln am Arbeitsplatz und an anderen festgelegten Or-
ten. Verfahren mit Umgebungskorrekturen

AkycTuka. LLlymoBoe usnyvyeHume malumH u ycTponcTB. MismMepeHue 3BYKOBOro
AaBneHunsa Ha paboyem MecTe U B ApyrMx Mecrax

Internationaler anthropometnscher Datenatlas

MexxayHapoaHbIi aHTPONOMETPUYECKUIA aTnac

IVSS Intemationale Vereinigung fiir Soziale Sicherheit Sektion Maschinesi-
cherheit Beurteilungsliste zum Klassifizieren von Maschinen nach ergonomi-
schen Grundsatzen. Herausgegeben von der Berufsgenossenschaft Nah-
rungsmittel und Gaststatten DynamostraRe 7-9 68165 Mannheim
MexayHapoaHoe obbeanHeHue no couuanbHon GeszonacHocTu. Cekunsa 6e30-
MacHOCTU MaLUUWH; Knaccugukauus MaLumH no 3proHOMUMYECKUM NpU3HaKam



CTB EH 614-1-2007

MpunoxeHue ZA
(cnpaBoyHoE)

CBnA3b MeXxay HacTosWwmMM ctaHgapTomMm U lupektusamu EC no MaWWHOCTPOEHUI

EBponeiickuin craHgapt paspabotaH CEH B pamkax maHaarta, KOTOpbiii Obin BblgaH EBponerickon
komucecuen n Eeponeickont accoumnaumeri csodoaHown Toproenu (EACT), n noaaepxmBaeT oCHoBonomnaratoLme
TpeboBanua Oupektusbl EC.

HOupekTusa 89/392/EEC 3ameHeHa HOBOW peaakuuen Jupektuebl 98/37/EEC oT 22 uioHa 1998 .

COOTBETCTBME HACTOALLEro CTaHgapTa eBpPOMenckoMy AaeT BO3MOXHOCTb BbIMOMHATL OCHOBOMOMA-
rarowme TpeboBaHna COOTBETCTBYIOLWEN OupekTusbl EC n cooTBeTCTBYIOWMX Npeanucannin EACT.

MpeaynpexaeHue. [na npoaykuum, kOTOpas nonagaeT noj 006nacTe NPUMEHEHUS HACTOSALLErO CTaH-
Japta, MOryT NpuMeHATLCA Apyrue Tpebosanma u Oupektuebl EC.

Pasaenbl HacTosiLLero craHgapTa HanpaBneHbl Ha noaaepxaHue Tpeboeanuii Jupektuebl EC oTHOCK-
TENbHO MaLLWH.

COOTBETCTBUE HACTOSLLEMY CTaHAAPTY AAeT BO3MOKHOCTb BbINOMHATL OCHOBOMONarawwue TpebosaHus
cooTeeTcTByowen Aupektuesl EC u cootseTcTByolmMx npeanucanuin EACT.
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MpunoxeHue O.A
(cnpaBo4uHoE)

CBeaeHusi 0 COOTBETCTBUMN €BpOrnencKux CTaHgapToB, Ha KOTOpPbI€ AaHbI CCbLIIKW,
rocygapCcrBeHHbIM CTaHAAapTaM, NPUHATLIM B KavecTBe UACHTUYHDbIX
rocyaapcCtBeHHbIX CTaHAapToB

Tabnuua A.A.1

O6o3Ha4eHVe U HanMeHoBaHWe
eBponelickoro ctaHgapTa

CteneHb
COOTBETCTBUA

O6Go3HaveHNe U HaumeHoBaHue
rocyAapcTBEHHOro cTaHaapTa

EH 292-1:1991 besonacHOCTb MAaLUMH.
OCHOBHbIE MOHATUA, OOLUME MPUHLMMBI
KOHCTpyupoBaHua. Yacte 1. OCHOBHbIE
TEePMUHbI, METOAMKA

IDT

roCT UCO/TO 12100-1-2001 BesonacHoCTb
o6opyaoBaHua. OCHOBHble NOHATUA, 0OWMe
NPUHLUMNBLI KOHCTPYMPOBaHUA. YacTb 1. OCHOBHbIE
TePMUHbI, METOAMKA

EH 292-2:1991 Be3onacHOCTb MaLLUWH.
OCHOBHbIE MOHATMA, OOLUME MPUHLMNBI
KOHCTpyMpoBaHus. Yactb 2. TexHuyeckue
npasuna um TexHu4eckue TpebosaHus

IDT

rOCT UCO/TO 12100-2-2002 Be3onacHOCTb
o6opyaoBaHusa. OCHOBHble NOHATUSA, 00WwMe
NPUHUUNBI KOHCTPYUpOBaHUA. Yactb 2. TexHu-
yeckue npasuna u TexHu4eckue TpeboBaHus

EH 547-1:1996 BesonacHOCTb MaLLMH.
Pasmepbl Tena 4yenoseka. Yactb 1. Oc-
HOBHbIE MPWUHLUMMBI AN OnpeaeneHus
pasmepoB npoxofa Ans AocTyna 4eno-
Beka BCEM Tenom k paboyum mectam y
MaLUnH

IDT

CTB EH 547-1-2003 Be3onacHOCTb MaLUuWH.
Pasmepbl Tena yenoseka. Yactb 1. OCHOBHbIE
NpUHUMNLI ANS onpeaeneHns pasmepos npo-
Xx0Aa AnA AO0CTyna 4YenoBeka BCeM TenoMm K
pabouum mecTam y MaLmH

EH 547-2:1996 Be3onacHOCTb MaLUMH.
Pasmepbl Tena yenoseka. Yactb 2. Oc-
HOBHble MPUHUMNLI ANA OnpeaeneHus
pasmepoB OTBEpCTuWit Ans Jocryna oT-
AenbHbIMW YacTAMU TeENa

IDT

CTb EH 547-2-2003 Be3onacHOCTb MaLLMH.
Pa3smMepbl Tena yenoseka. Hactb 2. OCHOBHbIe
NPUHUMNbI ANsi ONpeAeneHnss pasMepoB OT-
BEpCTUM AOCTYNA OTAENbHLIMU YaCTAMM Tena

EH 894-1:1997 Be3onacHOCTb MaLUMH.
SproHomunyeckue TpebosaHma k 0popM-
TNIEHNI0O MHAMKATOPOB U OpPraHoB ynpas-
neHus. Yactb 1. O6wme npuHUMNLl NpU
B3aMMOAENCTBUM oneparopa ¢ WUHAUKa-
TOpaMu 1 opraHamu ynpasseHus

IDT

CTb EH 894-1-2003 be3onacHOCTb MaLLKH.
SproHomuueckue TpeboBaHusa Kk 0POPMNEHUIO
MHAUKATOPOB U OPraHoB ynpasneHus. Yacrtb 1.
OO0ume pykoBOAALUME MPUHLUNLI NPU B3aUMO-
AeWCTBUM onepaTopa C MHAMKatopamu u opra-
HaMu ynpaeneHus

EH 894-2:1997 Be3onacHOCTb MaLUWH.
SproHomunuyeckue TpebosaHna Kk 0popm-
NEHUI0 UHAMKATOPOB W OPraHoB ynpas-
neHus. Yacrte 2. IHAMKaTOPbI

IDT

CTb EH 894-2-2005 Be3onacHOCTb MaLUWH.
SproHomuyeckue TpeboBaHus kK 0POPMNEHUIO
MHAMKATOPOB M OPraHoOB ynpaeneHusn. Yacrtb 2.
NuankaTopbl

EH 894-3:2000 BesonacHOCTb MaLLMH.
OproHomuyeckne TpeboBaHusA K 0PopM-
NEHUI0 MHAMKATOPOB W OPraHoB ynpas-
nenusa. Yacre 3. OpraHbl ynpaeneHus

IDT

CTB EH 894-3-2003 Be3onacHOCTb MaLUuH.
SproHomuyeckue TpeboBaHusa K OPOPMNEHNIO
MHAMKATOPOB M OPraHoB ynpasneHus. Yacrtb 3.
OpraHbl ynpaeneHus

EH 1005-1:2001 Be3onaCHOCTb MaLLUH.
dursnyeckme xapakTepucTukm Yernoseka.
Yactb 1. TepMUHbI U onpeaeneHns

IDT

CTb EH 1005-1-2003 BesonacHOCTb MalUWH.
dusnyeckue xapakrepucTukm yesnoseka. Hacro 1.
TepMuHbl U onpeaeneHus

EH 1005-3:2002 Be3onaCcHOCTb MaLLMH.
dusmyeckme xapakTEPUCTMKM YernoBeka.
Yacte 3. PekomeHayemble 3Ha4eHus
dU3MYECKNX yCcunuii Yyenoeseka npu pa-
00Te ¢ MaluMHaMu

IDT

CTB EH 1005-3-2005 BesonacHOCTb MaLUuWH.
dusnyeckue xapakrepucTukm Yenoseka. Hacro 3.
PekoMeHayemble 3HAYEHMA (PUINYECKUMX YCU-
nui Yenoseka npu pabore ¢ MaMHaMu
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