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BBegoeHue

B npon3BOACTBEHHOW CUCTEME Ha NpoTeKaHne padbovnx NpoLLeccoB N cbecneveHne KOMPOPTHBIX YCNO-
BUN paboTbl NepcoHana oKasbiBaloT BMIUAHME TEXHONOrM4yeckme, sKoOoHoOMMYyeckme, opraHmsaloHHbIe, B TOM
yncne 1 JdenoBevYecknn pakTopbl, NOCKOMNbLKY YerioBeK SABNAeTCA HeoTbeMI1eMOU YacTbio AaHHOU CUCTEMBI.
BknoueHne 3proHoOMUYeCKUX 3HaAHUN B NPaKTUKY NPOEKTUPOBaHUA NPOU3BOACTBEHHLIX CUCTEM B 3HAYNTENb-
HOW Mepe A0MKHO ObITb HanpasneHo Ha obecneveHne TpedoBaHUN yaobcTea padboThl M 6e30NacHOCTU NMPOU3-
BOACTBEHHOro nepcoHana.

Hactoqawunn ctaHaapT obecnevnBaeT DA30BYO CTPYKTYPY SProOHOMUYECKOro noaxoda K npoekTupoBa-
HUO MPOWU3BOACTBEHHLIX CUCTEM N aHaNM3y NPOU3BOACTBEHHBLIX cUTYaLUMA. IonoXeHns HacTosWwero ctaHaap-
Ta MPUMEHUMbBI TAKKE K NPOEKTUPOBAHMIO U pa3paboTke NpoayKLvn.

CTaHgapT gonyckaeTcd NPUMEHSTb B CUTYaLUUAX, Korga npu npoekTupoBaHnmM NPOU3BOACTBEHHBIX CUC-
TeM npegnonaraeTcsa UCNoNb30BaHWUe 3HaHUA U HAKONMEHHOro onbiTa B 061aCT SProHOMUKA. SProHOMUYEC-
KWA aHann3 MMEeKLLMXCA U NPOEeKTUPYEMBIX MPOU3BOACTBEHHLIX CUCTEM YKasbiBaeT HAa HeobXOOUMOCTL

MOBbILEHUA BHUMaHNSA K KIHo4YeBoW ponn paboTHUKa B obecneyeHunm kadectBa byHKLNOHNPOBAHNS 3TUX CUC-
TEM.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

JpProHoMuKka

NMNPUMEHEHWE SPI OHOMUYECKUX NMPUHLUUATIIOB INPU NMPOEKTUPOBAHUA
[MPOU3BOACTBEHHbBIX CUCTEM

Ergonomics. Ergonomic principles in the design of work systems

[lata BBegeHnsa — 2008—06—01

1 ObnacTtb NpUMeHeHus

HacToqawmn ctaHgapT ycTtaHaBnMBaeT OCHOBoOMonararowme pykosogdalme ykasaHusa no npoekTupoBa-
HUO NMPOU3BOACTBEHHBIX CUCTEM Ha OCHOBe (pyHAaMeHTalbHbIX NPUHLUUNOB 3prOHOMUKA U onpeaenaeT CooT-
BETCTBYIOLLIME OCHOBHLIE TepMUHbI. CTaHOapT OnUCbIBaeT MHTErpupoBaHHbLIA Noaxod K NPOeKTUpOBaHUKD
NPOUN3BOACTBEHHBLIX CUCTEM, KOTda 3proHOMMKa OpraHUMYeCcKkn covYeTaeTcsl Co BCEMU acneKTaMm NpoeKTa, Koraa
ocoboe BHMMaHue yaensaeTcs nepcoHany, y4nTbiBatOTCA coLUanbHbIe U TEXHUYECKUe TpeboBaHUA NPU NMPOoeK-
TUPOBAHUMN.

HacTtoawmn ctaHaapT MOXeT NMPUMEHATbCA MeHepKepamMmn, paboTHUKaAMM (U UX NpeacTaBUTENSIMA),
crneunanMctaMmm no 3proHoMuKe, MeHegkepamm NPOeKTOoB, 3a4eUCTBOBAHHBLIMU B MPOEKTUPOBAHUMN U Me-
pPenpoeKTUPOBaHUN NPONU3BOACTBEHHBIX CUCTEM. HacTosIWMA cTaHaapT coaepXUT nofesHble obLlme ceege-
HUA MO 3ProHOMUKe (BNUAHWE YeNloBevYeckoro gakrtopa Ha MNPOU3BOACTBEHHYIO CUCTEMY), MHXUHUPUHTY,
NPOEKTUPOBAHUIO U PYKOBOACTBY NMPOEeKTaMMn.

TepMUH «NPON3BOACTBEHHAA CUCTEMa» B HACTOALLEM CTaHAapTe UCMONb3YHT Anst 0603HavYeHNs1 6onb-
LLIOTO psda NpoOM3BOACTBEHHBLIX YCITOBUU U CTPYKTYP, KOTOPLIE paccMaTpPUBaOTCA C LEeNbo UX yNydlleHUs, Npo-
EKTUPOBaHUS (NepenpoekTUpPoBaHUA) U U3MeHeHus1. [Npon3BoaCTBEHHAdA cUCTEMA BKNoYaeT B cebd noaent
n obopyaoBaHMe B 3agaHHOM pabovem npocTpaHCTBE N NMPONU3BOACTBEHHLIX YCNOBUSIX, B3aUMOAENCTBYHOLLNX
npn PYyHKUUOHUPOBAHNK AaHHOW CUCTEMBI HA OCHOBE COOTBETCTBYIOLLIEW opraHM3alnm paboderc npolecca.
[1pon3BOACTBEHHLIE CUCTEMbBI PasnmMyaroTcs No CMNOXHOCTU U NMPUCYLLUMM UM XapaKTepucTtukam. lNpumepamm
NPOU3BOACTBEHHBLIX CUCTEM MOTYT CINYXXUTb: MallMHA C OnepaTopoM; TEXHONOrM4yeckas yctaHoBKa, BKIoYalo-
LA NPOU3BOACTBEHHLIN U OBCNYXXMBAKOLWWWA NepcoHan; aspoapoM € ero nonb3oBaTenssMmn 1 NepcoHanom;
opuc ¢ ero paboTHUKaAMIN, MHTEPAKTMBHANA KOMMNbloTepHasa cuctema. CobnogeHne sproHoOMUYeCKNX NpUHLMN-
NOB HEODXOOANMO TaKKe NMPU OCYLLECTBNEHNN onepaLnun No YCTaHOBKe, PETYIMPOBKE, TEXHUYECKOM ODCIYXXN-
BaHUN N peMOHTe, YOopKe, nepemMeLleHnn U TPaHCNoOpPTUPOBAHNK B NPON3BOACTBEHHLIX CUCTEMAX.

CUCTeMHbIA Noaxon, yCTaHOBNEHHbIN B HACTOALLEM cTaHAapTe, ABNAeTCd PYKOBOAALLMM MPUHLUUMNOM
npun peleHnn MMeLLMXCA 1 BO3HUKAOLWKUX NPOnU3BOACTBEHHBLIX Npobnem.

TepMUHbI N 3ProHOMUYECKUE PYKOBOAALME NMPUHLUKUNLI, onpeaeneHHble B HACTodALWeM cTaHaapTe, UC-
NONb3YyOTCA AN MPOEKTUPOBaHNUA ONTUManbHOW paboven cpeabl C TOUKN 3peHUA ee KOMPOPTHOCTU, besonac-
HOCTW N 300POBbA NepcoHana, BKo4as noBbileHne ero npodeccnoHanbHOro MactepcTea U npuobpeteHue
OONONMHUTENBHBIX NpodeccrUoHanbHbIX HAaBbIKOB AN AOCTUXKEHUA HEODXOANMOW TEXHONOTNMYECKON pesybTa-
TUBHOCTU N 3KOHOMUYECKON 3PPEKTUBHOCTMI.

[TOCKOMNbKY NPUHLMMNBI HACTOSILLIErO CTaHaapTa HarnpasneHbl Ha obecnevyeHne NPOeKTUPoBaHUS NODbIX
NPOU3BOACTBEHHBLIX CUCTEM, OHU MOTYT ObITb MPUMEHMMbBI B pa3fMYHbIX 00NacTsaX YenoBe4vYeckon AesiTeNIbHOC-
T, HANPUMEDP TaKnX, Kak paspaboTka ToBapoB ANs paboThl N0 AOMY UMM aKTUBHOIO OTAbIXA.

[TpuvmeyaHune—HacTosawmnm ctaHgapT N0 3ProHOMUKe AABNSIETCS OCHOBOMONaratwmm npu paspaboTke apy-
MX CTaH4APTOB, KACAIOLLMXCH pasnNUYHbIX cneunnyecknx acnekroB 3proHOMUKMN.

U3pgaHne odbvumanbHoe
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2 TepMUWHBbI U onpeAaeneHus

B HacTodAwWweM cTaHgapTe NpUMEHeHbI crneayowme TEPMUHBbI C COOTBETCTBYIOLLIMMI onpeaeneHnaMm:

2.1 pacnpegeneHue byHKUUU (allocation of functions): [Npouecc NPUHATUA peLleHUa O pacnpenene-
HUM PYHKLMOHAaNbHOW Harpy3Kkn Ha nepcoHan, obopyaoBaHue, annapaTtHble U nporpaMmHble cpeacTsa, YTobbl
obecneuntb apdPeKkTUBHYIO paboTy NPOM3BOACTBEHHOW CUCTEMBI.

2.2 YMUCNeHHOCTb U COCTaB NepcoHana npoekrta (design population): YcTtaHaBnMBaemasi NpoekToM
rpynna paboTHUKOB NPOEKTUPYEMON NPOU3BOACTBEHHOWU CUCTEMBI, pasdefieHHas Ha noArpynnbl No NPpU3HaKky
nona, Bo3pacTta, YpOoBHSA KBanudpukaunm 1 np. ¢ ocnpeaeneHHon NpoLeHTHOU gonen YACNeHHOCTU KaXaou noa-
rpynnbl MO OTHOLUEHUIO K 0OLWen YACNEHHOCTU rpynnbl.

2.3 3proHoMUKa (U3yvyeHUe BIUAHUA 4enoBeYveckoro dakropa) (ergonomicsstudy of human
factors): HaydHaqa gucumnnmHa, nsyvarollada B3aumoaencTeme Yenoseka ¢ npousBo4CTBEHHOWU cpeon; cge-
pa OeATenbHOCTU, BUA TPYAOBOWU AeATEIbHOCTU, UCNOSb3YIOWNUA TEOPUo ONTUMMU3aLNUK, ee NPpUHLMNBLI, OaH-
Hble U MeTodbl ANl NPOeKTUPOoBaHUA ¢ Lenbio obecnedeHUsa yaodbcTea M 6e3onacHOCTUM Tpyaa YenoBeka U
MOBbILLUEHUNA NPOUIBOANTENBHOCT NPOUN3BOACTBEHHON CUCTEMBI.

2.4 npousBoacTBeHHOe 3apaHue (job). OpraHnsaymna 1 nopaaok cnegoBaHUa BO BPEMEHU U MPOCT-
PaHCTBE MHAMBUAYaANbHBLIX pabo4nx 3agaHU UMW YCTAHOBMEHHBIA KOMMNMEKC BCceX pabounx onepauum oT-
nenbHoro paboTHUKa B NPOU3BOACTBEHHOW CUCTEME.

2.5 Ha3zHadveHue cucteMbl (system function): OcHoBHbIe BUALI PabOT, BLINOMHAEMbIE CUCTEMON.

2.6 pabouyan cpepa (work environment): ®usnveckne, xmmmiecknue, bnonornyeckme, opraHnsaUnoH-
Hble, colnanbHble U KyNbTypHble dakTopbl, OKasbiBaloLMe BO3AEUCTBUE Ha paboTHUKA.

2.7 pabo4ee obopyaoBsaHue (work equipment): Opyausa Tpyaa, BKMoYasl annapaTtHble U rnporpam-
MHbIE CPpeACTBa, TPAaHCMOPTHbIE cpeacTBa, NPUOOpPLI, OCHACTKA, creluanbHble CUCTEMBI U APYrMe KOMMOHEH-
Thbl, UCNOSIb3yEMbIE B MPON3BOACTBEHHOW CUCTEME,

2.8 pabouum (onepartop) (worker operator): Npon3BoacTBEHHbLIWA NepcoHan, BbINOMHAKLWMA OAHO UMK
bonee Npon3BOACTBEHHbLIX 3a4aHNN B NPOM3BOACTBEHHOW CUCTEME.

2.9 yToMneHue B npouecce padoTbl (work fatigue): lNposBneHMe HenaTonorM4eckoro YMCTBEHHOIo
N PUINYECKOro, NTOKaNbHOrO UM obLero YpeaMmepHoro HanpsiXXeHus1, NoNHOCTbLIO KOMMNEHCUPYEMOro nocne-
OYIOLWNMM OTObIXOM.

2.10 opraHusauua npousBoacTBa (Work organization): CosgaHue cornacoBaHHbIX NPOU3BOOCTBEH-
HbIX NPOLLEeCCOB N OpraHM3aumMa B3aMMoaenNcTBUA BCeX 3N1eMeHTOB NMPOon3BOACTBEHHOW CUCTEMbI ANS Nony4ye-
HUA KOHKPETHOro pesynbTaTa.

2.11 npousBoACcTBeHHbLIN Npouecc (work process). OpraHMsoBaHHoe ynopsaoyvyeHHoe B3aumMmoaeu-
CTBUE pabOTHUKOB BO BPpEMEHU U NPOCTPAHCTBE, NPONU3BOACTBEHHOIC 0DOPYAOBAHUS, MATEPUNANIOB, SHEPTUN U
MHpopMaLUX BHYTPU NPOM3BOACTBEHHON CUCTEMEI.

2.12 aBTOMaTu3npoBaHHoe pabouvee mecto, APM (workstation): OnpeaeneHHoe coveTaHUe U NPo-
CTPaHCTBEHHOE pacnosioXXeHne nponu3BoaACTBEHHOTO 0DOPYAOBAHUS B NPOU3BOACTBEHHOW cpeae, napamMeTphbl
KOTOPOW onpeaensoTcs NPOU3BOACTBEHHOW NpOorpaMmmMon.

2.13 npodpeccnoHanbHaa yToMnaeMocTb (Work strain): BHyTpeHHAs peakumsa paboTHUKa Ha BO3AEW-
CTBUE OANUTENBbHOW paboyen Harpysku, 3aBUcsiLLast OT ero MHAMBUAYalbHbIX XapakTePUCTUK (aHTPOMNONMOrMYec-
Kne gaHHble, Bo3pacT, npodpeccnoHanbHble CNOCObHOCTU, KBanMdukauus, npakTniueckin onbiT U Np.).

2.14 pabo4ada Harpy3Ka, BHelUHAA Harpys3ka (BosgaeucrtBue) (work stress external load): Bosgen-
CTBME COBOKYMHOCTU BHELUHUX YCNOBUN U TpeboBaHMUN NPON3BOACTBEHHON CUCTEMBI Ha PU3NONOrMvecKkoe u
MCUXONOrnyeckoe cocTosiHme paboTHUKA.

2.15 pabouee npocTpaHCcTBO (Workspace): OnpegeneHHbIn 0ObeM NPOCTPAHCTBA, OKPYXKaoLWero oa-
HOMO U HECKOSTbKNX pabOTHUKOB B NPONU3BOACTBEHHON CUCTEME, HEODXOANUMBIN ANS BbINOMHEHUS MPOU3BOA-
CTBEHHOI0 3agaHus.

2.16 npousBoacTBeHHanA cucremMma (work system): Cucrema, BkovaroLaa ogHoro 1 6onee padboTHK-
KOB WU NMPOU3BOACTBEHHOE 0bopyaoBaHUe, paboTallmMX COBMECTHO ANSl BbINOMHEHUA NMPOWU3BOACTBEHHLIX
pyHKLMN B onpeaeneHHOM pabovyem NpoCTpaHCTBe, B paboyven cpefe, B YCNOBUAX, onpeaensieMbiX npous-
BOACTBEHHbIMW 3a0aHUAMMN.

2.17 npousBoacTBeHHOe 3apgaHue (work task): OcHoBa Angd ocyllecTBNeHUd nepcoHanoM onpeae-
NeHHOW AeATeNbHOCTU NN HECKOTNbKUX BUOOB AEATENbHOCTU ANA AOCTUXKEHUA 3annaHUPOBaHHLIX pe3ybTa-
TOB.

2
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3 lNpoeKkTnpoBaHMe NPOoU3BOACTBEHHbLIX CUCTEM

3.1 O6wue NpUHLUNLI

B npouecce npoekTupoBaHUsA Npon3BoACTBEHHON CUCTEMbBI AOTKHBbI ObITh PACCMOTPEHBI OCHOBHbLIE B3a-
MMOCBSI3M MeXay NepcoHanom U KOMMNOHEHTaMW CUCTEMbI, TaKUMU KaK NMPOU3BOACTBEHHLIE 3aAaHUsA, 0bopy-
noBaHue, paboyee NpPoCTPaHCTBO U NPOM3BOACTBEHHAS cpea.

OTWN B3aMMOCBA3IN NMOPOXKAAatoT onpeaeneHHble TpeboBaHUA K paboTHMUKaM, 3T TpeboBaHUA COBMECTHO
ABMATCHA UCTOYHUKOM NMPOU3BOACTBEHHOIO cTpecca. CTpecce ABMAETCS pe3ynbTaToM peakumm paboTHUKa Ha
nepeyToMneHne n 3aBUCUT OT ero/ee MHAMBUAYaNbHbLIX XapaKTepPUCTUK (TaKUX Kak aHaTOMUYEeCKNe AaHHbIE,
BO3pAacT, CNOCODHOCTU, KBanudukaums, NnpakTu4eckni onbIT U Np.). B pesynbtaTe cTpecca MOXET BO3HUKHYTL
Kak adpdpekTbl paccnabneHust (Hanpumep, YTOMIMEHUE), Tak U MOBUNU3aLIMN BO3IMOXHOCTEWN (Hanpumep,
cTpemMreHue K NoBbILWeHUIO KBanndpukaumm) — Ncuxonorndyeckme peakummn aesnaroTca crecTBUeM NposiBe-
HUASA UHAMBUMAYaNbHbBIX OCODEHHOCTEN PabOTHUKA B 3TOM KOHTYpe 0bpaTHOU CBA3MN.

[TpnmeyaHune—IlloHATNA NPON3BOACTBEHHOIO CTPEcca U NPOU3BOACTBEHHON YTOMIISEMOCTU UMELIOT €CTEeC-
TBEHHYIO MHTEPNPEeTaLnto B 3ProHOMUKE U HE HECYT HUKAKOIO HEraTUBHOIO CKPbITOro CMbicna.

OProHOMMNYECKOE NPOEKTUPOBaAHNE NPONU3BOACTBEHHBLIX CUCTEM HaMnMpaBNeHO Ha ONTUMKU3ALNI0 NPOU3-
BOACTBEHHOW Harpysku paboTHUKa, ncknroveHmne sdpdpekToB paccnabneHna n ctTumynaumio sppekTtos Mobdu-
nusaumn. HecHWXeHHOe Ka4yecTBO paboThl NepcoHana nosbilwaeT 3PEeKTUBHOCTL U Pe3ynNbTaTUBHOCTL NPOo-
M3BOACTBEHHON CUCTEMBLI WU, TakKMM ObpaszocMm, NMOMUMO OMTUMU3ALUA BIUAHUAA venoBedveckoro dpakropa,
BHOCUT CYLLECTBEHHbLIV BKNad B AOCTUXKEHUE N APYTUX BaXKHbIX LieNen 3proHoOMUYEeCKOro NPpoeKTUpoBaHUA Npo-
M3BOACTBEHHbLIX CUCTEM.

[1pn NpoeKTUpOBaHUNA NPOU3IBOACTBEHHLIX CUCTEM YENOBEK ACIIKEH pacCMaTpPUBaTbLCA KaK rMaBHbLIN CO-
CTaBHOW 3MIEMEHT N HEOTBbEMMNEMAS YacTb paspabaTbiBAaeMON CUCTEMBI, BKIHOYAKOLLEN eLlle NPOMN3BOACTBEH-
HbIW npouecc 1 paboyyto cpeay.

DProHoOMMYecKkMe NPUHUUNLI creayeT NPUMEHATb VXKe Ha caMblX NepBbIX 3Tanax NPoekTUpPOBaAHUSA KakK
CpeCcTBO npeaynpeXxaeHnusa noteHunansHbIX Npobnem, a He Kak cpeacTBO pelleHust npobnem, BbIsIBNEHHbIX
Nno 3aBeplUeHnU paspabdboTkn npoekTa. OaHaKOo 3PrOHOMUKY MOXHO YCMELIHO MPUMEHATL NPKY NepenpoeKTUpo-
BaHUWN OEUCTBYHOLLUX CUCTEM C BbISIBNEHHBIMW HEA0PabOTKaMK.

Taknum obpasom, Hanbonee BaXKHbIE peLlleHUst ¢ ganeko MaywmmMmn nocneagctTBUAMA NpUHUMaKoTCs Ha Nep-
BbIX 3Tanax npouecca npoektupoBaHus. CneaoBaTensbHo, U UCNONb3OBaHUE 3ProOHOMUKA AOMKHO ObITh BECbMA
MHTEHCUBHbLIM Ha 3TOW cTaaun. BnnsaHne 3proHoOMUYECKNX NMPUHLUUNOB AOITKHO ObITh TaKKe CYLLECTBEHHBIM U Ha
NPOTSPKEHMN BCEro npoLecca npoektupoBaHua. OgHako cTeneHb UX UCTMONb30BaHUA MOXET BapbUPOBAaTLCS: MPA
aHanuse TpeboBaHUA K cucteme («popMynUpoBaHUE Lienen» ) OHU UrpatoT NPUHLIMNUANBLHYIC POrb U 3aTparmBaroT
BCE aCMeKThbl NpoeKTa, ecnn paspaboTka BCeWN CUCTEMBI BLIMOMHEHA («peanu3aumns, BanMaaunsa U BHeAPEHUE» ),
OHW ABNANOTCH MHCTPYMEHTOM TOHKOW KOPPEKTUPOBKU cUCTEMBI. [locTaTouHOE BHAMAaHWUE A0MKHO ObIThb yaeneHo
NPUMEHEHNO 3PrOHOMUYECKNX NPUHLWMOB BNIOTh A0 CaMbIX NOCNeaHUX 3TanoB pa3paboTky Ans NpeaoTepalle-
HUS1 HeQOPaDbOTOK, TAKMX KaK: BO3SMOXXHbIE NPOCTOU, BLICOKast CTOMMOCTb NepeaenoK, HN3KOE Ka4YeCTBO pa3paboTku
1N HegocTaTouHoe yaodbceTBo paboThl. PaboTHUKM AOIMKHBI ObITh BOBMNEYEHbI B NMPOoeKT U 3pdEeKTUBHO 1 pe3yrbTa-
TUBHO NPUHUMATL y4acTue B ero paspaboTke. [pu npoekTMpoBaH NPOU3BOACTBEHHBIX CUCTEM COBMECTHAS pas-
paboTka Heobxoauma, YTODbLI UCKMHYaTL HEONTUMATbHBIE PELLEHUS, MOCKOMbKY NMPakTUYECKNA OnNbIT paboTHUKOB
obecneunBaeT Ana atoro adppekTuBHyo 6asy 3HaHUN. [pouecc NPoeKTUPOBaAHUA ACIPKEH, €CNN 3TO BO3MOXHO,
BKIMOYaTb pabOTHUKOB Ha NPOTSXKEHUW BCErO npoLiecca paspabdboTKu.

PekomMmeHayeTcsl NpOeKTUpoBaTbh MNPOU3BOACTBEHHYIO CUCTEMY, npeanofniaras LWnupokoe pasHoobpasme
BO3MOXHbIX TUNOB (MHAMBUAYANbHbIE aHTPONONOrMYEecKne 1 np. pasnuunsa) oyaywmx padoTHUKOB NPOEKTUPY-
eMOW NPON3BOACTBEHHOW CUCTEMBI, YTODLI Y4EeCThb, HACKOMBKO 3TO BO3MOXHO, MPON3BOACTBEHHbIE NOTPEDHOC-
TW Bcero oOyaywero nepcoHana, BKAYasa nogen co cneuuanbHbiMU TpeboBaHuaMKW. B 3TOM cnydvae
MUHUMU3NUPYETCHA HEODXOANMOCTb BO3SMOXXHOW A0paboTKM NpoeKTa B AalbHeNLIEM.

[1pouecc NpoekTUpoBaHUA NPOUIBOACTBEHHOU CUCTEMBI MOXKET COCTOSATb U3 CreayroLnX 3TanoB:

- POPMYNMUPOBKU Lienen (aHanms TpedoBaHU K cucteme) (CM. 3.3);

- aHanusa un pacnpegeneHusa oyHKUMK (cM. 3.4);

- KOHUenuun npoekTa (CM. 3.9);

- getTanmnsauum npoekra (CcMm. 3.6);

- BbINONHEHWA, Banuaauum 1 BHeapeHus (cMm. 3.7);

- oLleHKa (cM. pasgen 4).

CoaepxaHue aTmnxX atanoB byaeT packpbiTO B NOCNeAyoLKMX pasgenax 1 noapasaenax.
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3.2 lpoLuecc npoekTUpoBaHUA NPOU3IBOACTBEHHOU CUCTEMbDI

[MoHATUE «MPOEKTUPOBaAHME» OTHOCUTCH K UTEPATUBHOMY U CTPYKTYPUPOBaHHOMY MPOLIECCY, COCTOSALLE-
MY M3 HECKOMbKNX 3TanoB, pe3ynsTaToM KOTOPOro ABMSAETCA HOBLIM UM AopaboTaHHbIM NpoeKkT. Hanny4dwnm
obpas3oM NpoeKkTUpoBaHMe BbINOMHAET MHOroancuuninuHapHasa (MHoroyHKUMoHanbHasa) KoMaHaa npoekTu-
DOBLUMKOB. OTO YTBEP)KAEHWE cnpaBeasiMBo A1 BCeX cTagnin NpoekTupoBaHua. Npn NpoekTMpoBaHun ocylle-
CTBMAOTCA crieqyolme Buabl AeATeNbHOCTU: aHanus, CUHTEe3, MoJenMpoBaHne 1 oLeHKa.

Ha kaxgon ctagum npoekTupoBaHUa HeobXoaMMO YYUTbIBaTb B3aUMOBIIUSHAE MHOMOYMUCIEHHBIX (DaKkTopoB
B MPOM3BOACTBEHHON cucTemMe. Heobxoaumo, Hanpumep, NpMHUMaTh peLleHns o pacnpeaeneHim pyHKLMA Mexay
nepcoHanom 1 obopyaoBaHnem, o amsanHe MHTepdencoB, paccMoTpeTb TpeboBaHusa K 0byveHnto; Bce dakTopsl
BIIMSAKOT APYr Ha Apyra, U CTeneHb 3TOro BUAHUA A0IMKHA ObITb OLeHEeHa NPOEKTUPOBLLIMKaMMN, YTOObI OLIEHUTD allb-
TepHaTMBbI Npexae, YeM NPUAT K OKoHYaTeNbHOMY peLleHuto. MNpouecce oLeHBaHua NoaxoasaLwmyx ansrepHaTnB
ABNAETCA UTepaTUBHLIM 1 NPOACIDKAETCA A0 TEX Nop, Noka He ByaeT HakonneHa gocTaTodHas Ansa NPUHATUA peLle-
HUA UHdopMaUua B Kaxkaon obnacTn npoekTnpoBaHna. OKoOHYaTeNbHO PaCCMOTPEHHYIO U PaCMONOXEHHYIO B
onpeaeneHHoOM nopsake NPoeKkTHy MHoPMaLMIe OOHON CTaanK UCMOMNb3YeT Ha NocneayroLWnX CTaanax NPOeKTU-
poBaHus. [lomkHa ObITb YBEPEHHOCTb, YTO YCTaHaBNMBaEeMble MPW NPOEKTUPOBAHUM METOAUKN N TEXHOTOTMN CMO-
ryT ObITb peanmsoBaHbl B HOBOM pa3spabaTbiBaeMoM NpoeKTe Npon3BogCTBEHHON CUCTEMBI.

MpumeuaHnue—Cwm EH 614-1 [1], EH 614-2 [2], UICO/TP 16982 [3].

3.3 ®opmynupoBKa ueneu (aHanus TpeboBaHUN)

B cnyyae pa3paboTKu HOBOTO nNpoekTa npu aHanunse TpedoBaHnn K cUCTeMe CreayeT yunuTbiBaTb MHGOP-
MaLIMIo, KacatoLLyocst NpoayKLnUmM N NPoU3BOANUTENTbHOCTU NMPOU3BOACTBEHHOMO NpoLecca COBMECTHO C UHOP-
MaLWMEen U OrpaHUYEHUSIMN, OTHOCSILLMMUCA K paboTHUKaM, KoTopble OyayT paboTtaTtb B MPOEKTUPYEMOW
MPOWU3BOACTBEHHOW cucteme. Ecnn yxe cyllecTBYHOT MOEHTUYHBIE NN NOXOXNE CUCTEMBI, TO 3TO JaeT BO3-
MOXHOCTb Moy4vaTb U3 3TOrC UCTOYHUKA MHGopMaLUo 0 npobnemMax 3proHOMUKN, BO3HUKAOLWIMX B 3TUX pe-
anbHbIX CUCTEMAaX, MOXHO TakXe nony4vaTb MHPOPMaL Mo U1 N3 APYTMX UMELLUXCA UCTOMHUKOB MHApOpMaLIUA
nceneaoBaHun, NPOBOAMMBIX B LIENAX 3proHomMuyeckoro obecnedeHunsi. CooTBETCTBYIOLLME 3PrOHOMUYECKNE
METOAUKA U TEXHOMOTN nNpeanonararT UCMoMb3oBaHUe CpeacTB OLEHKM NPOU3BOACTBEHHBLIX YCNOBUNA, HaMpu-
Mep, HabnwaeHnst Ha paboyeM MecTe, UHTEPBbLIO U T.4.

[Tocne cbopa n aHanusa Takon nHgpopMauun AomkHa bbiTb co3gaHa nporpamma pabdoT, BKAYarLas
NaHHble 0 NOTPebHOCTAX, TpeboBaHUSAX, crieundnKkaLnsix CUCTEMbI, OTHOCSLLMXCS Kak K AeATeNbHOCTU, Beso-
MacHOCTW, 300POBbLIO, YAOOCTBY paboThl NepcoHana, 1ak U K TpedbyeMbiM TEXHUYECKUM XapaKTepUCTUKaM HO-
BOW NPOW3BOACTBEHHOU cUCTeMbIl. KaXabl acnekT, aneMeHT UM KOMMOHEeHT (CM. 3.6) cUCTeMbl, KOTOPbIW
MOXET BNUATb Ha paboTy YernoBeka UM cUcTemMsbl, A0mKeH ObITb onncaH 1 B npolecce PyHKUMOHUPOBaHUSA U
MNP TEXHUYECKOM ODCINYKUBAHNN U PEMOHTE.

3.4 AHanu3 U pacnpepeneHue pyHKLUN

Korga 1pedboBaHust K HOBON CUCTEME ONpeaeneHsl, To NepBbIM LLAaroMm crneayrowen ctagun npoekTnpoBa-
HUA ABNSAETCA YCTaHOBNEHUe PYHKLUN, KOTOPbIE ACIMKHbI BBINMOMNHATE cUCcTEMa AN YAOBNETBOPEHUS 3TUX Tpe-
boBaHMA. Kak TONbKO 3T PYHKLUN YCTAHOBMEHBI, AOMKHBI ObITb MPUHATHI PELUEHUA OTHOCUTENBHO TOTO, KaK UX
pacnpegennTb Mexay niogbmMmn n obopyaoBaHuem. 1o aenaetcd ans cbecnevyeHUs Toro, UTodb! Kaxkaas pyHK-
LIMA BbINONMHANACh 3PEKTUBHO AN YCNELUHOro BbINOMHEHNA NOCTaBeHHbIX paHee neped NPOU3BOACTBEH-
HOW CUCTEMOU 3adad (CM. 3.3).

BripaboTka pelieHnin no pacnpeaeneHunio pyHKLUUM 0OLIMHO BKITHOYAET aHaNN3 BO3SMOXHOCTEN U OrpaHun-
YEeHU CUCTEMbBI AN obecneveHunst Toro, YtTobbl TpeboBaHUS, YUUTbIBAOLLME KaK YernoBevYecknia pakTtop, Tak U
TEXHUYECKNE COCTaBMAOLINE NPOEKTUPYEMON CUCTEMBI, DbINX BbINMOMHEHbI. B pesynsrate Takoro aHanuaa u
nocneayroLwero pacnpeaenermns yHKUMA mexay pabounmm nnm obopyaoBaHMeM AOMKHBI ObITb CO3aaHbl pa-
boune mecTa 1 onpeaeneHsl paboune 3agaHns B Takon dopme, YTobbl 0KasbIiBaTb ONMAroTBOPHOE BO3AENCTBUE
Kak Ha 300poBbe, yaobCcTBO U 6e30MacHOCTL NepcoHana, Tak U Ha JOCTMXKEHME TPpebyeMoro ypoBHS NPOUN3BO-
ONTENbLHOCTN.

[na pelwleHna TakMx 3agad NpUMeHsI0T COOTBETCTBYOLLME 3ProHOMUYECKMe MeTodbl U npoueaypsbl, Ta-
KNe Kak auarpamMmmbl, cpeacTBa OLEHKN, KOMMbIOTEPHbIE MOAENN YenoBeka U nabopaTtopHble UCMbITaHUA. Ta-
KUM 0obpasoMm, pacnpegeneHue npousBoACTBEHHBIX (PYHKUWWA OOMKHO NPUBOAWTL K pasMelleHUo paboumnx
MECT U pabo4nx 3agaHun, KoTopble onpeaeneHbl B HACTOSILLEM cTaHaapTe Ha OCHOBAHUU 3PrOHOMUYECKMNX
NMPUHLUMNOB.

3.5 KoHuenuua npoekTa

Kak Tonbko BbIbop caenaH, dyHKLMM pacnpenernerdbl Mexay NepcoHanomM B COOTBETCTBUU C TEXHUYECKU-
MU peLUeHUAMN OTHOCUTENbHO OYHKLNOHNPOBaHMA 0bopyaoBaHNA, 3TU peLlleHnsa No pacnpegeneHnto pyHK-
LINA OOIMKHBI ObITb OTODPaXKeHb! B KOHLIENLMK NPOeKTa, KoTopas YeTKo BblAeNAaeT U AeMOHCTPUPYET CTPYKTYPY
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NPOU3BOACTBEHHON CUCTEMbBI N B3AUMOCBA3N MeXay obpasyiolmmMm ee anemMeHTaMmu. Kaxaasa takasd KoHLen-
LSl AOMKHa paspabaTblBaTbCH B COOTBETCTBUN C YENTOBEKOOPUEHTUPOBAHHBLIM NOAXOA0M K NPOEKTUPOBAHUIO.

[ns BbINONHEHUST PYHKUMA, 3aKPENEeHHbIX 3a pabovynMin, O0MKHbI ObITb CO34aHbl COOTBETCTBYOLLME
YCIOBUS: onpeaeneHsl Npou3BOACTBEHHbIE 3a4aHNUSA, BeINONMHAEMbIE pabOoThl U COOTBETCTBEHHO 3TUM (PYHKLIN-
M OpraHM3oBaHO NPOM3BOACTBO. PaspaboTka Takoro opraHusauMoHHOroe obecneyeHnss CoCcTaBnsieT OCHOBY
TOW YacTu NnpoekTa, KoTopas OTHOCUTCH K ero YerioBe4eckoMy KOMIMOHEHTY.

COOTBETCTBEHHO, ANS 3P dPeKTUBHOIO BbINOMHEHNS 0DOPYACBaHUEM MNPUCYLLIMX eMYy (PYHKLWA OOKHbI
ObITb BblIOpaHblI camMo 0DopyaoBaHue, cpeacTBa Tpyaa (BKNoYasa nporpaMmmMHblie cpeacTBa), pabovne ctaHLUn
co3gaHa komdopTHas paboyvas cpeaa. ITO OCHOBA TOM YacTu NPOeKTa, KOTopasad OTHOCUTCS K ero TEXHUYECKOo-
MY KOMMOHEHTY.

DproHoMu4eckne MeToabl U METOAUKA, KOTOPbIE MOTYT NMPUMEHATLCA ANA Pa3paboTKU KOHLEMLMN, BKMNHO-
YyarT: MoaennMpoBaHue U MeToankn aHanunsa padboumx 3agaHnin, MmaclutTabupoBaHHble Mogenn U Mmoaenu B Ha-
TypanbHY0 BENUYUHY, TPYNNOBbIE 0OCYXAEHUS.

[Tpumedanune—IlogpobHyo MHDOPMALUIO O YENOBEKOOPUEHTUPOBAHHOM NPOEKTUPOBAHUN MOXHO HAUTU B
ISO 13407 [4].

3.6 HNeTanbHbIN aHaNU3

B HacTodweM nogpasaene npueeaeHbl oTaenbHbIE KOMMOHEHTHI, COCTaBNSAOLWNE COBMECTHO NPOEKTU-
PYEMYIO NPOU3BOACTBEHHYO CUCTEMY, ANA TOro, YTOOLI 0DecnevnTb Nnydllee NoHUMMaHne cepbl AeATeNbHOC-
TN N TpeboBaHNUA 3PrOHOMMNYECKOrO NMPOEKTUPOBAHUA NPOMU3BOACTBEHHbBIX CUCTEM.

[1pn NpOeKTUPOBaHNN NPON3BOACTBEHHBLIX CUCTEM paccMaTpuBaloTCa crnegylowme X KOMMNOHeHThI:

- NPOEKTUPOBaHNe opraH1sauMm nponssoacTea (CMm. 3.6.1);

- paspaboTka pabounx 3agaHuin (cm. 3.6.2);

- NpoeKTUpoBaHue paboT (cM. 3.6.3);

- MpOeKTUpoBaHNe paboden cpeabl (M. 3.6.4);

- MPOEKTUPOBAHUE NMPOU3BOACTBEHHOIC 0OOPYAOBAHUS, annapaTHbIX U NPOrpaMMHbIX cpeacTB (CM. 3.6.5);
- MPOEKTUPOBaHUE paboyero NPOCTPaHCTBa U aBTOMAaTU3UPOBAHHLIX padbovnx MecT (CM. 3.6.06).

[1IpoekTUpoBaHNE OOMKHO BECTUCH C YY4ETOM B3aMMO3aBUCUMOCTU NepevynUcrieHHbIX KOMNoHeHToB. Coc-
TaB NPUBEOEHHOTO CMUCKa KOMMOHEHTOB He ABNSIeTCH obsA3aTeNnbHbIM A4 rnpouecca NpoekTupoBaHus. O0blv-
HO ANsl NoNyvYeHUs oNTUMAanbHOro peLlleHnsl B npoLecce npoekTupoBaHMsa TpebyeTcsl NPOBECTU HECKOSbKO
nTepaLunn.

3.6.1 lNpoekTnpoBaHue opraHusaluum Nnpon3BoACTBA

OTaenbHbIE BUALlI AeATENBHOCTUA U NMPOU3BOACTBEHHBIE CUCTEMBI OKa3bIBAKOT BNUSIHWE APYr Ha gpyra.
PaccMoTpeHne Takoro BIMSHUA OOMKHO BECTUCH B TOU Mepe, B KaKou pasnnyHble NpoU3BOACTBEHHbIE CUCTE-
Mbl, HANpPUMep KoMMNaHWU1, co34atoT orpaHUYeHUs M OKasbIiBaoT AaBNeHne Ha paboTy Apyrux cuctem. Heobxo-
OMMO NpUHUMAaTb BO BHUMaHME TO BO3AEWCTBME, KOTOPOEe MOTYyT OKasblBaTb YyKasaHHble dpaKTopbl Ha
opraHmaaL o NPoM3BOACTBA, Ha paboTy CUCTEM, a TakkKe N Ha caMux paboudmnx.

[1pn 3pProHOMUYECKOM NPOEKTUPOBAHUU CneayeT y4UTbIBATb T€ B3aMMOCBSA3N MeXay pasNUYHbIMU 3ne-
MEeHTaMWn NPOU3BOACTBEHHOW CUCTEMBI, KOTOPbIE OKa3bIiBAOT BO3AEUCTBME Ha HANPSHXKEHHOE COCTOsSIHME Yeno-
Beka. MHorme oakrtophbl, onucaHHele B 3.6.6, MOryT WMMeTb 3Ha4YMMOE BNUSIHUE Ha opraHusauuio
NPON3BOACTBEHHOMN CUCTEMbBI U3 OTAENbHLIX NPOU3BOACTBEHHBLIX NMPOLIECCOB.

Ecnun Bo3gencTBue ykasaHHbIX pakTopoB NMPUBOANUT K HeXXenaTtenbHbIM pe3ynbrataM Ha BbIXo4e cUcTe-
Mbl, HE COOTBETCTBYIOLLMM YCTAHOBMNEHHBLIM TPEeOOBAHUAM, TO A0MKHbI ObITb HAWAEHLI anbTePHATUBHLIE KOH-
CTPYKLUMOHHBbIE peLleHust.

3.6.2 Pa3paboTka npon3BOACTBEHHbLIX 3a0aHUN

Korga npoussogutca npeobpasoBaHue oyHKUMA, pacnpeaeneHHblX Mexay nogbmMuy, B pabodmne 3aga-
HUA, NPOEKTUPOBLLUMK OOJTPKEH AOCTUraTh cnegyrowmx Lueneun:

- ngeHTndnKaLm Npon3BoACTBEHHOIO OnbiTa U BO3MOXHOCTEN pabodvero KonnekTuea;

- obecnevyeHnst UICNOMb30BaHUA NepcoHana pasnnuiHbIX Npodeccnin, KBanudpnkaumm 1 BO3MOXHOCTEWN;

- YBEPEHHOCTHN, UTO paszpaboTaHHble paboume 3agaHnst MOeHTUULMPYOTCS Kak UeNOCTHbIE 3IEMEHTHI
paboTbl, a He KaK ee oTAeNbHble PparMeHThl;

- YBEPEHHOCTHN, YTO paspaboTaHHble paboune 3agaHus garoT 3HadMMbIA BKMag B PyHKLMOHUPOBaHUE
BCEW NPOUN3BOACTBEHHOW CUCTEMBI, BKtoYatoLen noaeu;

- obecnevyeHnsa NabMnm ¢ COOTBETCTBYHOLMM YPOBHEM CaAMOCTOATENbHOCTU B YCTAHOBMNEHUN o4Yepea-
HOCTW, TeMMNa W nopsiaka AeUCTBUNA;

- obecneveHnsa gocrtatodHOW obpaTHOM CBA3N HA HEODXOOAMMOM BepdaibHOM YPOBHE ANSA BbINOMHEHUS
pabouunx 3agaHun;
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- obecnevyeHnst BO3IMOXHOCTK MOBLILLEHNST KBanudukauum n osnageHnus HoBbIMKU npodeccusamn ans
pacLlMpeHns BO3SMOXHOCTEN BbINMONMHEHUS1 pabo4nx 3agaHui;

- UCKNOYEHNS1 HEAOTrPY3KM U neperpyskn padboumnx, Beaywen K M3nnuHemMy n HeymepeHHomy paboye-
MY HaNpPS>KEHUIO, YTOMMNEHUIO U OLLMDKaM;

- UCKITIOYEHNS NOBTOPEHUN, KOTOpPbLIE MOTYT BECTU K HecbanaHCUpoBaHHOMY paboyemMy HanpsKeHuto,
(pr3nHecKUM paccTpoOUCTBaM, OLLYLLIEHU MOHOTOHHOCTW, MPECLILEHUS], CKYKUA UK K HeYAOBNETBOPEHHOCTI;

- NICKITHOYEHUS1 N30INTMPOBaHHOCTM Be3 NpegocTaBNeHUs counarnbHbIX U MPONU3BOACTBEHHbLIX KOHTAKTOB.

MpumMeyanue—Cwm. Take MCO 9241-2 [5] n UCO 10075-2 [6].

3.6.3 lMNMpoekTupoBaHue pabouux onepauumn

Pabo4ne onepaunn AomkHbl ObITb CNPOEKTUPOBAaHbI TaKNM 0Bpa3oM, YTODLI CrocoDCTBOBATL AOCTMKE-
HUO Lenen npon3BoaCcTBEHHON CUCTEMBI, B TOM YUCE JOCTMKEHUIO ONTUMarbHON 0bLen paboyen Harpysku
Ha pabOoTHUKOB KOMMNEKTUBA NpoekTa. Ecnn ns-3a orpaHndeHnin npoekTa nHanesuayansHble padbodne 3agaHus
He MOTYT MONHOCTbIO YAOBNETBOPATL TPEOOBAHMAM 3.6.2, KOMNEHcaUMs, pe3ybTaTOM KOTOPON A0IMKEH BbITh
onTUMarbHbIN YPOBEHb paboyvein Harpysku, AoMKHa BbITb AOCTUIHYTA NOCPEACTBOM COOTBETCTBYIOLLENO NPo-
eKTUpoBaHNA paboThl.

PesynbTaTtoM gucbanaHca mexay padboyven Harpyskom nm BO3MOXKHOCTAMU nepcoHana npoekra MoXeT
ObITb Heo3arpyska Unu nepesarpyska nepcoHana, a aTo nprueeaeT K NOHMKeHWo 3PeKTUBHOCTU Tpyaa pa-
bouero, 4ero Mol A0MKHbI N3beratb NOCPEACTBOM COOTBETCTBYIOLLErO NMPOEKTUPOBaHUSA pabounx onepavunin.

Mpumeyanue—Cwm. Take MCO 9241-2 [5], UICO 10075 [6] m MICO 10075-2 [7].

Obwnn ypoBeHb PU3NYECKON UM YMCTBEHHOW HArpy3Kn 3aBUCUT HE TOMNbKO OT PaKTOPOB, PACCMOTPEH-
HbIX B ApYr1ux nogapasgenax, Hanpumep, B 3.6.2, HO TakKKe U OT codeTaHus MHAMBMAYaNbHbIX pabounx 3agaHum
B 00OLLen paboTe, coaepXaHnn 1 NOBTOPSAEMOCTU paboynx onepaunni n BO3IMOXKHOCTEN onepartopa no KOHTPO-
o Hag padbovnm rnpoLeccom.

BHUMaHKe, Takum obpas3om, AOIPKHO ObITb HANMpaBeHO Ha AOCTUXKeHWe uenen, npeactaBleHHbIX B 3.6.2
(NpoeKkTupoBaHMe pabounx 3agaHuin), Te e Lenn OTHOCATCA U K NPOEKTUPOBaHMIO pabounx onepaunn 1, ecnu
3TW LN He BONMOLUEHbI B aAeKBaTHLIX TEXHOMOrMYecKnx onepaumsix, To pabodnn npouecc Heobxoanumo ao-
MNONMHUTb OAHUM UM HECKONBKUMIN HMXKecNeayiLWmMMmn MeTogamMu, ynydllarowMmMmm KauecTBO npoLlecca:

- JOCTaTOYHbIA NepepbIB, OpraHM3oBaHHbLIU MU HEOPraHU30BaHHLIU;

- CMeHa AesITENbHOCTH, HanpumMmep, potauus pabodmx onepaunmn Ha cbopo4YHOM KOHBeNepe UM BHYTPH
paboyen bpuragbl;

- BbINONHEHWUE OAHUM YeNOBEKOM (BMECTO HECKONbKUX) HECKONBKUX NocneaoBaTeNbHbIX pabounx one-
paunn (paclumpeHne padboumnx onepauunn), OTHOCALLMXCSA K OOHOMY CUCTEMHOMY NMPOoLLeccy, HanpumMep BbINon-
HEHWEe HeCKONMbKUX onepavunn npouecca cOopKu;

- BbIMONHEHWUE OAHUM YeNOBEKOM (BMECTO HECKOSNbKUX) HECKONBbKUX NocneaoBaTebHbIX paboymnx one-
paunn (oboralweHne paboymnx onepaunmn), OTHOCALMXCH K pasfiMiHbIM CUCTEMHBIM MpoLieccam, Hanpumep
onepauni cOopKn, NPOBEPKU KavecTBa 1 yCTpaHeHUs 0edeKToB.

3.6.4 MNpoekTupoBaHue pabouen cpeabl

[Tlpon3BoaACTBEHHAs cpeaa AoMKHA ObITb CNPOEKTUPOBaHAa U ACIMKHA NoaaepXKUBaTbC TakKMM obpasom,
YTOObI Pnsnyeckme, Xmummuieckne, bMONornieckme N coluansHble YCNoBUSI He OKasbiBalin BPeaHOro Bo3ae-
NCTBUSA Ha Ntoaen, a cnocobCTBOBANN COXPaHEHUIO UX 300POBbLS, a TAKKe Pa3BUTUIO MX CMOCODHOCTEN N TOTOB-
HOCTW BbINOSIHATL CTOSALLME nepen HUMK 3agadn.

[ns onpeneneHnst padbounx yCcrnoBumn crieayeT UCNonb3oBaTh, MO MeEpPe BO3IMOXHOCTEN, N OOBbEKTUBHEIE,
N CyOBEKTUBHbBIE OLEHKN. BHUMaHWE NPOeKTUPOBLLMKOB AOIMKHO ObITh HAaNpaBNeHO Kak Ha To, YTODLI OKpyXKato-
LLiIne YCNOBUA OCTaBaliUCb B YCTAHOBMEHHLIX Npedenax aAns noaaepXaHusa 3aopoBbs U XOpoLlero camodvyB-
CTBUS NepcoHana, Tak 1 Ha BIUSIHME, KOTOPOE OKa3bIBAET NpoeKkTupyemast pabovaa cpega Ha besonacHoe U
apeKkTUBHOE BhINONTHEHNE pabovnx 3agaHnUn. Hanpumep, BbICOKUN aKyCTUYECKN POH MOXKET CKPbITb NOMes-
HbI aKyCTUYECKUM CUrHarn, Toraa Kak noaxoadallee oceelleHne MoOXeT yNydlnTb Ka4eCTBO BU3YalibHOIO KOH-
Tpond. Pabouunin, no BOIMOXHOCTU, AOITKEH ObITb CMOCODOHLIM BIUATL Ha OKpyXKatoLwne yCrnoBust (Hanpumep,
Ha ocBelleHne, TeMmnepaTtypy, BEHTUNALNIO).

Heobxoanmo npuaHaTth, YTO coLnanbHble, KYyNbTYPHbIE M STHUYECKME (PaKTOPbl MOTYT OKasbiBaTh BUSA-
HUAE Ha NPUEMMNEMOCTb NPOEKTa N OpraHmn3auunto NPoOn3BoACTBa. ITO BNUAHUAE MOXET ObiTb BECbMa LLUUPOKUM,
BKMOYaOLWUM Takue pasHoobpasHble BONPOChkl Kak, Hanpumep, TpedoBaHuA K paboven ogexae; Mmatepuansl,
ncnonb3yemele B pabovem npouecce (anga cnydas TpedboBaHUA K NPOUCXOXKOEHUIO XKUBOTHBLIX HA MSICOKOMOU-
HaTe); AeHb 1 Yac npoBeaeHust paboTbl. Bce 3T BonNpockl 40MKHbI ObITb NPUHATEI BO BHUMaHME Mpu NPOeKTU-
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POBaHUN MPOU3BOACTBEHHON cucTeMbl. CounanbHOe U ceMenHoe MOSIOXKEHUEe Takke MOXET OKasblBaTb
BNsiHNE Ha 6e30nacHOCTb M NPoU3BOANTENBHOCTL. Hanpnumep, obecnokoeHHOCTb ceMerHbIMI Npobnemamm
MOXXET OTBNeKaTb BHUMaHWE, Bbl3biBas NpeapacrnofioXeHHOCTb pabovnx K oLmbKam.

Bo3MOXHbIE MYTU yNYUYLLIEHNSA BKITHOYAIOT NPOEKTUpOBaHUe paboyero NpocTpaHCcTBa, MUHUMU3IUPYHOLLETO
noTeHuManbHble BO3MOXHOCTU OLLMOOK nepcoHarna unun, Korga KoHueHTpauus BHUMaHUS OYeHb BakHa, obec-
nevynBaroLero gonofHMTeNbHOW 0bLEeCTBEHHON NOAAEPKKON.

3.6.5 MNMpoekTUpoBaHMe pabovero o6opyaoBaHusa, annapaTHbIX U NPOrpaMMHbIX CpeacTB

[MpnHMMaa BO BHUMaHUe TeHaeHUUo paspabaTeiBaTh paboune 3agaHus Bo Bce BonblUen Mepe MHTen-
NekTyanusnpoBaHHbIMMK, akUeHT AommkeH ObiTb caenaH Ha MHTENNEKTHbIE, a Takke PUINKO-TEXHNYECKNE ac-
NeKTbl, OTHOCALLMECH K 0DOpYyaOBaHUIO.

Kak npaBuno, Ansa npuHATUSA pelleHnin uHTepdenc gomkeH obecnevnBaTtb B3auMogencTesmne n obmeH UH-
cdbopMaLmen mexay nepcoHanom 1 obopygosaHueMm. MNaBHbIMU KOMMIOHEHTaMK NPU 3TOM ABIATCA AUCNIIEN
1 cpeacTBa ynpasneHua. MMy moryT ObiTb 0OblYHBIE NPUOOP LI UM KOMMOHEHTLI BUAEOAUCTNENHBbIX TEPMUHA-
noB. MHTepdenc gomkeH ObiTb CNPOEKTUPOBAH C YY4ETOM MHOMMX YEeOBeYeCKUX XapakTepUcTuk:

- MHTepdrenc gormkeH obecnevymnBaTb agekBaTHOM MHpopMaLmen 1 ang bbicTporo obLero ob3sopa n ang
obecnevyeHna geTanbHOM MHdoOpMaLMen o napameTpax;

- Te 3neMeHTbl MHTepdenca, KoTopble AOTKHBI ObITh B 30HE AOCAraeMoCTU, AOTKHBI ObITb CMPOEKTUPO-
BaHbl TaK, YTOObLI OHWU BBINTN NErko AOCTYMHbI U YNPaBsiEMbI, a Te, KOTopble ACIMKHbI ObITb B 30HE BUAUMOCTWN,
OOMKHbI ObITb CMPOEKTUPOBaHLI Tak, YTOOLI 32 HUMW MOXHO BbINO BBl Nerko HabnwagaTthb;

- BCe cUrHanbl, AUCnsiien n cpeacTtea ynpaBneHusa A0IKHbI NnogaBaTbea U paboTaTh Taknm obpasom, YTo-
Obl, MO BO3MOXHOCTU, YMEHbLLATb BEPOATHOCTb OLLIMOOK NepcoHana;

- CUrHanbl 1 gucnneun AomkHbl ObITb BblIOpaHbI, CNPOEKTUPOBaHbI U pasMeLleHbl Takum obpasom, YTOoOLI
OblTb COBMECTUMbIMU C XapaKTepUCTUKaMMN YeNOBEYECKOro BOCNPUATUSA U BbINMONTHSIEMbIMU 3aJaHUSAMMU;

- cpeacTBa ynpaBfeHust 40MKHbI ObITb BbIOpaHbl, CMPOEKTUPOBAaHbI U pasMeLlleHbl TakKuM 0bpasoM, UTO-
Obl ObITb COBMECTUMBIMWN C XapaKTePHbIMU OCODEHHOCTSMU (B YACTHOCTW, TENOABUXKEHWUIN) TON YaCcTN NEpPCo-
Hana, KoTopas NPoBOAUT yNpaBlieHUe 1 BbINONHAET 3adaHus. TpeboBaHMs K KBanndukaunm, akkypaTHOCTH,
CKOPOCTU N PUINYECKOUN CUEe TakKKe OO0MMKHbI ObITb NPUHATLI BO BHUMaHKE;

- cpeacTBa ynpasneHns A0MKHbI ObITh BbiIOpaHbl U pasMeLleHbl Takm 0bpasom, YToDbI ObITb COBMECTU-
MbIMUW C UMEOLLMMUNCA CTEPEOTUNaMM NepcoHana, AUMHaMnUKon ynpasnaemMbiX NPoLeccoB N UX NPOCTPaHCTBEH-
HOW peanun3aunen B NPOnU3IBOACTBEHHOU CUCTEME;

- cpecTBa yNpaBreHnus A0MKHbI BbITb pacnonoXkXeHbl AOCTaTOUHO BNU3KO ANS KOPPEKTHOro ynpaBneHus
B TOM cllydae, Koraa Bo3encTB1e oneparopa Ha 9T cpeacTBa NpoUcXoanT O4HOBPEMEHHO UM SIBMIAETCS NO-
cnegoBaTtenbHbIM U ObICTPLIM. OQHAaKO OHW HEe AOITPKHbI ObITb PACNONOXKEHbI CIULLKOM Br3K0 N3-3a BO3HUKHO-
BEHUSA PUCKA HEOCTOPOXKHOIO HEBEPHOIO YNPaBAOLWEroc BO3AENCTBUS.

3.6.6 MNMpoekTupoBaHue padbouvero npocrpaHcTBa U paboyero Mecra
3.6.6.1 Obwme nonoxeHus
[TpOeKT AoMmKeH NnpeaycMaTpuBaTth Kak cTabunbHOCTL paboynx nos padboTHUKOB, Tak U UX MODUNBHOCTb.

Moan gonmxkHbl ObITb 0becnevyeHbl HageXHoW, besonacHou U cTabunbHOW NPOU3BOACTBEHHON Ba3on, sIB-
nsowencd NCTOHYHUKOM PU3NYEeCKon SHEPTrun.

[MpoekTnpoBaHMe pabouymx MecT OO/MKHO BKIIoYaTh B cebsl paccMoTpeHue pasmMepoB YefloBEYECKOoro
Tena, padbovnx nos3, MycKynbHbIX YCUNAA U ABWKeHWA. Hanpumep, Heobxoaumo AocTaTovHOE NPOCTPaHCTBO,
4yTOBbI 0BEecneunBaTh BbINOMTHEHWE pabo4vnx 3agaHnii B yaobHoW paboyeint nose nocpeacTBOM 3P eKTUBHbIX
OBWKEHNW, BO3MOXXHOCTb Bapuauuin padbo4vnx nos 1 ceodogHbIM A0CTYN K 000pYyJ0BaHUIO.

Pabo4ne nosbl He AOMKHBI BbI3bIBATb YTOMMNEHUE, KOTOPOE MOXET BO3HUKATb U3-3a NPOAOITKUTENBHOIO
CTaTUYECKOro MyCKynbHOro HanpsXxeHua. onyctumel onpeaeneHHsle BapnuaHTel pabodmx rnos.

3.6.6.2 Pa3mepbl 1 NONoXeHNe YenoBeYeCcKoro Tena

OCHOBHOE BHUMaHWUe A0MKHO ObITb 0DpalleHo Ha cneaytollee:

- NMPOEKT pabovero MecTta AOMKeH y4nThIBaTh Nobble orpaHUYeHunsl, CBA3aHHbIE C pasMepamMmn YenoBe-
YeCcKoro Tena npegnonaraeMbix paboTHUKOB, TaKKe NMpu 3TOM cnegyeT NpuH1UMaTh BO BHUMaHWUE OCODEHHOCTU
nx padbouven ogexabl N Apyrnx HeobXoanMMbIX pabounx NpeamMeToB;

- B cfny4yae npou3BOACTBEHHOMO 3aaHnUsa AOCTaTOYHON NPOACIBKUTENBHOCTM pabouemMy OoOSTKHa ObITb
npeaocTaBneHa BO3MOXHOCTb BbIbopa Mexay cuasyven 1 ctoauend pabodnmm nosamun. ECnm xxe MOXHO Bbl-

OpaTb TONbKO OAHY N3 HUX, cnaavas nosa oObIMHO OKa3sbiBaeTca Bonee nNpeanoyYTUTENBHON, OAHAKO CTosYas
paboyada nosa MoXeT ObiTb BbIHY)XAEHHOW BCleacTBMe HeobXoaAMMOCTU BbINONMHEHUA TpeboBaHUN TEXHOO-
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rm4yeckoro npouecca. Ang npoaomkuTenbHbIX 3agaHnid CKIOHEeHHas rnosa Unv no3a Ha KoNeHAX oMKHbI ObITh
MCKITHOYEHbI;

- ecnn TpebyeTcs 3HaUYUTENTbHOE MYCKYIIbHOE HanpshXXKeHne, To NocneaoBaTeNbHOCTb NMpunaraeMblx pa-
DOYMM yCUN OOMKHA ObITb KpaTKOW MO BpeMeHU 1 HECNOXHOW B UCMONTHEHUN N 3TO 0DecnevymBaeTcst NyTeEM
BbIOOpa noaxoasiwen paboven nosbl U COOTBETCTBYIOLLEN ONOPbLI ANA Tena. Takasi cuTyauust xapakrtepHa, B
YacTHOCTU, ANs paboT, TPedyLWNX BBICOKOWN TOUHOCTU ABMKEHWUIA.

3.6.6.3 MyckynbHoe ycunue

OCHOBHOE BHUMaHME O0ITMKHO DObITh 0DpalleHOo Ha crneayoulee:

- TpeboBaHUSA K MYCKYNbHBIM YCUMUSM OO0TKHbLI ObITb COBMECTUMBIMUA C BO3MOXHOCTAMU paboyvero u
OOIKHBI YYUTEIBAThE UMetoLLMeca HaydYHble AaHHble O COOTHOLUEHUAX MeXay MYCKYNbHbIMU YCUTTMAMU, YaCTO-
TOW UX NPUNOXKEHUS, pabovyein No30n, YTOMNEHUEM U NP.;

- MPU NPOEKTUPOBAHUK pabo4nx onepaLnin AOSMKHbI ObITb MCKITHOYEHb! N3NTULLHME N Ype3MepPHbIe Hanps-
)KEHUA B MYCKyIax, cycTaBax, CBA3Kax, AblXaTeNbHOW U KPOBEHOCHOW CUCTEMAX;

- BOSMOXXHOCTU 3aA€WUCTBOBAHHLIX rpynn MblLWL, ACSDKHBLI ObITb TAKOBLI, YTOOLI BOCMPOU3BECTU HEODXO-
anmoe ycunume. Ecnu Tpedbyemoe ycunue siBNAeTCsl Ype3aMepHbIM, TO B NPOEKTUPYEMYIC MPONU3BOACTBEHHYIO
CUCTEMY AOJTKHLI ObITb BBeAEHbI AONONMHUTENbHBLIE MCTOYHUKN SHEPTUN NN B NPOEKTUPYEMBLIX paboymx one-
paumsIxX AOMKHO ObITb NpeagyCcMOTPEHO UCNONb30BaHNEe HEODXOANMOWN MYCKYTIbHOW MOLLIHOCTMN.

3.6.6.4 TenoaBuxeHusd

OCHOBHOE BHUMaHWUe O0/MKHO ObITh 0bpallleHo Ha cneaytollee:

- ABMXKeHUS pabovero OoMmMKHblI ObITb XOpowo cbanaHcUpoBaHbl, TeNoABMXKEHUA NpeanodTUTenbHee
anUTenbHOU HENOABUXKHOCTIA;

- YacToTa, CKOPOCTb, HanpaeneHue, rabaputbl Tena nnn ABMKeHUs1 KOHeYHOCTe W AOMKHbI ObITh B aHaTO-
MUAYECKNX NN PUINONOTMYEeCcKUX npeaenax;

- ABMXKEHUS C BbICOKOW TOYHOCTLIO He AOMXKHbI Npeanonarate UCNOMb30BaHUE 3HAUUTENbHbBIX MYCKYb-
HBIX YCUIUN;

- BbIMOMTHEHUIO N YNOPSAOYEHUIO ABMXKEHUIA NOMOraeT LUCNoMb3oBaHWUE B rnpoLecce paboTbl COOTBET-
CTBYHOLLMX HANpaBAsIOLLMX NPUCnocobneHnn.

3.7 Peanu3auua, BHegpeHue U Banmpauus

TepMUH «peanuaauusi» BKNOYaeT B cedbsl paspadboTky npoekTa Npon3BoACTBEHHON CUCTEMBI, N3rOTOBR-
neHne Unm 3akyrnky odbopyaoBaHus, BKIHOUYEHHOTO B 3TOT HOBbIA TEXHUYECKUI MPOEKT U MOHTaX 060pyaoBaHUS
Ha NPOW3BOACTBEHHbLIX MIoWwaaax. TO NMNOHATME BKIIHOYAET Takke TOUHYH HACTPOWUKY 3Toro obopyaoBaHus,
YUMUTBIBAIOLWYIO KOHKPETHbIE MPOU3BOACTBEHHbIE YCMOBUA U OCOBEHHOCTU 3aQEeUCTBOBAHHOIC B MNPOU3BO-
OCTBEHHOW cUCTeMe nepcoHana.

TepMUH «BHeapeHMe» (BBOM B ASNCTBME) BKIoYaEeT B ¢cebs TwaTenbHOe 03HaKOMIIEHMNE C HOBOW MPOon3-
BOACTBEHHOMN CUCTEMON NPOU3BOACTBEHHOIO NepcoHana, B 0cobeHHOCTM Byaymx pabounx, Bkodas obec-
eyeHne nHdopmMmaumen n cbydyeHue B Tex criydasix, Korga ato Heobxoaumo. JomkHa ObITh onpegeneHa sicHas
poueaypa nepexoaa oT NpeXxXHen Npou3BoACcTBEHHON CUCTEMbI K HOBOW, BKOYAKOLLAS NCMONb30OBAHME MPU
HeobxoanMMocTu aybnmpyoLlen CUCTEMBI.

[dokymeHTauusa, npegHasHavyeHHas ansa UCnonb3oBaHUs NepcoHanom, AomkHa ObiTb OCTYMHA; MHCTPYK-
LI 1 0ByveHne pabounx cnocodbCTBYOT 0becneYeHmnto DLICTPOro N YBEPEHHOMo Nepexoaa K HOBOW CUCTEME.

SproHoMu4ecKkme rnpUHLUUNGl 4omKHbl UCMONb3oBaTh Ha NPOTXKEHU BCEro rpoLecca npoekTMpoBaHus
Kak NpeBeHTUBHOE cpeacTBO obecneyveHnst yaobecTra 1 6e3onacHOCTU Tpyaa Anst MUHUMKU3aLUUMM NoTpebHOoC-
Teln B 0byvyeHnn nepcoHana. Ana AoCTMKEHNSI MakCcUMaribHbIX, BCEX 3aNoXXeHHbIX B Ka)XJOM HOBOM MNPOEKTE
BO3MOXHOCTEN, 0ByveHne, AocTaToOYHOE N COOTBETCTBYOWEE NMOTPEOHOCTAM cUTyaLun, A0MKHO BbiTh obec-
neyeHo 1 B AeUCTBYIOLWLEN NPOU3BOACTBEHHOU CUCTEME.

Banuaauus gomkHa noarBepanTb, UTO HOBast AENCTBYHOLLAA NPON3BOACTBEHHAA cMcTeMa paboTaeT Tak,
Kak ObINo 3anfaHnpoBaHo NpoekToM. Ecnn pazpadboTaHHbIM NPOEKT AOCTUT HAMEYEHHbIX Lefie B YaCcTW NoKa-
3aTtenen npon3BoANTENLHOCTU N 3PPEKTUBHOCTN paboThl, HO AEUCTBYIOLWAA CUCTEMA OKa3blBaeT BpeaHoe
BO3ENCTBUE Ha 340p0Bbe pabounx n ycnoBust paboTbl HeaoCcTaTOuHO KOMAOPTHLI U Be3omnacHbl, TO Takast
cucTemMa JosmkHa ObiTh CNPOeKTUpOoBaHa 3aHOBO, Kak NpearnuchiBaeTca HacToAWMM cTaHgapToM. Pabouune
OOIMKHbI BbITh BOBNEYEHbl 1 MPUHKUMAaTL y4acTue B BannaaLuum Npou3BoacTBEHHON cucTeMbl. BecbMa BaXHO,
YTOOLI BaNUANPYEMYIO NMPOU3BOACTBEHHYIO CUCTEMY C CaMOro Havana npouecca paspaboTKu NpoeKkTa NPoek-
TUPOBASN € y4eToM TpeboBaHUN 3proHOMUKU. ECcni B NpoLecce Banugaunum ycTaHaBIMBaEeTCs, YTO NMPON3BO/-
CTBEHHAas cnucTemMa yaoBneTBopsaeT 3afaHHbIM Kputepusim apeKTUBHOCTU B yLepb 340p0Bbio, KOMQOPTY U
De3onacHOCTM PabOTHUKOB, TO Takasli CUICTEMA HE COOTBETCTBYET TpeboBaHUSM HACTOSILLEro cTaHaapTa.
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4 OueHKa NpoekTa

OproHoMuKa, npumMmeHsaemMast 4oSMKHbIM 0Bpa3oM, oNTUMU3INPYET 3P PEKTUBHOCTL U PE3YNbTAaTUBHOCTD
NPOU3BOACTBEHHOW CUCTEMBI De3 yulepba 300p0BbI0 paboYnX, BKIMIOUEHHBIX B 3TY CUCTEMY, UX KOMAOPTY U
Oe3onacHoOCTW.

Kak gononHeHne K oUeHKe CUCTEMbI B NpoLiecce paspaboTkn, nonesHa oblas oueHKa npoekta npous-
BOACTBEHHOMN CUCTEMBI AN TOro, YTOObLI MONYYUTb NOMHOE NpeAcTaBNeHne 0 pedynbTaTax NpoeKkTa N N3BMeYb
N3 3TOro NonesHy HopMaL Mo NyTeM CpaBHEHUS 3annNaHUPOBAHHOIC BbIX0Aa B Havarne paspaboTky Npoek-
Ta ¢ pakTu4eckm pesynbtatomM. Heobxoanmo Takke npoaomkaTe MOHUTOPWUHE Pe3yrnbTaTUBHOCTU CUCTEMBI,
4yTObBbI NPEeaoXpPaHUTbCA OT ANMUTENbHOMO yXyALWEeHUs NPoU3BOANTENbHOCTU N 300POBbS MOMNb30BaTENEN.
Ob6Lyto OUEeHKY cnegyeT NnpoBoAUTL NPpK CTabUNbHOM NPOU3BOACTBEHHOM Mnpouecce.

OueHKa AomKHa yYuUThIBaTb 3proHOMUYECKNE XapakTepUCTUKKA paboydero npouecca Anst Toro, YTodbbl Co-
30aTb BnaronpuaTHyo padouyo obcTaHOBKY ANA AnnuTensbHoro aekTMBHOro Tpyaa pabounx.

MHormne pasHoobpasHble XapakTepUCTUKN CUCTEMBI, OTHOCSILLIMECS K pe3yNbTaTUBHOCTU NPOLIECCOB, MNO-
KasaTensiMm COCTOAHUS 300POBbSA, YPOBHIO KOMJIOPTHOCTU 1N De3onacHOCTU paboThl POPMUPYHOTCH Ha OCHOBE
MPOBOAUMBIX U3MEPEHNIN N KPUTEPUEB Ka4eCTBa, C MOMOLLbIO KOTOPLIX MPOEKT CUCTEMBI ACITKEeH OblTb OLeHEH
n oaobpeH Kak npuroaHbIn.

OueHoYHbIE N3MEePEHUs OeNATCA Ha TPU KaTeropumn, U Kaxkgasl Kateroprst UMeeT HEeCKONbKo obracTten
N3MEPEHNIN. DTU TPU KaTeropumm mMoryT BbiTb CTPYKTYPUPOBAaHBI crieayrowmm obpasom.

Kareropus 3aopoBbe U KomdopT be3onacHoCTb 9P PEeKTMBHOCTb
MeToabl Meauko-ncuxonormiyeckue. Be30oTKa3HOCTD. KayecTBo.
CybObeKTMBHbIe. OLwnbKn. KonuyecTtso
[lcuxonorunvyeckue OnacHoe noseaeHue.
OnacHoe cbnvwxkeHue.
TpaBMmbl

[1na oueHKN KavecTBa TEXHUYECKNX KOMMOHEHTOB NMPOU3BOACTBEHHOW CUCTEMbI KOHLUENL WS MccnegoBa-
HUAS 3PrOHOMMYECKoN NpurogHocTn [3] obecneymBaeT noaxoasilyo MUHPOPMAaLUOHHYIO CTPYKTYPY, TaK KAk KOH-
Uenuusa 3proHOMMUYECcKoU MpUrogHocTU npeanonaraet MUCNonNb3oBaHME BCeX TPpexX KaTeropu AdaHHbIX
OLleHOYHBbIX N3MepeHUN.

Moaenun aHanmsa 3aTtpaT U pe3ynbTaToB MOTryT ObITb UCNOMB30OBAHbLI ANA MONYKONMNYECTBEHHON OLLEHKM
3P PeKTUBHOCTK HOBOMO NpoekTa, Hanpumep, CTOMMOCTb MOXKET ObiTb YMeHblUeHa C NMoOMOLLbIO NMOHMKEHUSA
cpeaHuX nokasarteneun noTepb OT HEBLIXOAA Ha paboTy No 6ONe3HN, NPOU3BOACTBEHHLIX NOTEPL UMK 3aTpaT Ha
peMOHT. brnaronpuatHas Npou3BoACTBEHHAA cpeda MOXeT UMeTb MHOIo NO3UTUBHBLIX 3pdPeKTOoB, BITUSIFOLLINX
Ha CTOMMOCTHbLIE BbIroAbl.

[Tpumevanune—Cwm. Takke NCO 9241-11 [8].
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on task requirements)

SProHOMNYECKNE MPUHLUUIMBLI, OTHOCAWMECH K YMCTBEHHON Harpy3ke. OCHOBHbIE TEPMUHbI U
onpeaeneHuvs

(Ergonomic principles related to mental work-load — General terms and definitions)
DProHOMUYECKNE MNMPUHLNIMBI, OTHOCALWMECH K YMCTBEHHON Harpy3ake. HacTtb 2: [lpnHumne! pas-
pPaboTKu

(Ergonomic principles related to mental workload — Part 2. Design principles)
IproHoMnyeckne TpeboBaHusl, CBSA3aHHbIE C UCTMONb30BAHMEM BUAECOTEPMUHAIOB A5 YUPEX-
aeH4yeckux pabort. Hacte 11. PykoBoACTBO Mo onpeaeneHmnio n U3MepPEHnto NCnoib3yemocTu
(Ergonomic requirements for office work with visual display terminal (VDTs) — Part 11:
Guidance on usability)
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