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BeepgeHve

Llenb pa3paboTKW HACTOALLEr0 CTaH4apTa, COAEPXKALLEro MAEHTUYHBIA TEKCT eBPONeCKOro cTaHaap-
Ta EH 614-1—95. — npegocTaBnTb KOHCTPYKTOpPaM W M3rOTOBWUTENSAM PYKOBOACTBO MO 6e30MacHOMY
KOHCTPYMpOBaHMiO paboyero 06opy/o0saHNs NPOU3BOLCTBEHHOIO M HEMPOU3BOACTBEHHOIO Ha3HaveHus ¢
YUETOM 06LLMX 3PrOHOMUYECKUX MPUHLMMOB A1 AOCTVXXEHUA rapMOHM3aLMK C eBPOMNENCKUM 3aKoHoa-
TeNLCTBOM.

B HacTosLleM cTaHapTe NOHSATNE «DProHOMMKa» OTHOCUTCA K MHOTr0OTPac/eBoil HayuHo gucumn-
NNHE 1 ee NPUMeHEHWIO. Mpu MPUMEHEHUN 3PrOHOMMYECKMX MPUHLMMOB B KOHCTPYMPOBaHUU paboueld
CUCTEMbI BaXHO Y4YMTbIBATb YeNOBEYECKME CMOCOOGHOCTU, YMEHMWSA, OrpaHWUyYeHus W noTpebHOCTH, Koraa
paccMaTpuBaloT B3aMMOZeNCTBIE MeXAY YesloBeKOM (0nepaTopom), paboummM 06opyoBaHMeM 1 paboynmm
YCNOBUAMM.

JproHomMmnyHas paboyas cucTema noBbILLAET 6€30MacHOCTb, NPOM3BOANTENLHOCTL U 3h(HEKTUBHOCTb
TPyZAa, YNyullaeT ycnoBus paboTbl 1 XKU3HW YenoBeka U YMeHbLUaeT BpefHOe BO3AENCTBIE Ha ero 340poBbe
N 3PPEKTUBHOCTb AEATENBHOCTU.

HacToawuii ctaHgapT —OfMH M3 KOMMJ/eKca cTaHaapToB «besonacHocTb 060pyaoBaHus™, paspabo-
TaHHbIX BO UCMONAHEHWE e€BPONECKNX AUPEKTVB U COrNaLleHuii.
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HAUWOHA/NbHB W CTAHIOLAPT POCCUMCKOW & ELJEPAL UMK

BesonacHocTb 060pyf0BaHus
3PTOHOMMWYECKWE IIPUHL W11l KOHCTPYWUPOBAHKA
YacTtb 1
TepMuHbI, onpefeneHns 1 o6LLMe NPUHLMMLI

Safely of machinery. Ergonomic design principles.
Pari 1. Terms, definitions and genera! principles

[ata BefeHus 2005—01—01

1 O6nacTb NPUMEHEHNS

HacToswwmin cTaHAapT ycTaHaBNMBaeT TEPMUHbI 1 OMpeseNieHns NMOHATWIA 1 obnacTu 6esonacHoCcTH
pa6ouero 060pyoBaHNs 1 06LLMe 3PrOHOMUYECKINE MPUHLMIbBI eF0 KOHCTPYMPOBAHWA C LieNbio 06ecneynTb
rapMOHU3aLMI0 HaLMOHa/bHbIX (POCCUIACKNX) CTAHAAPTOB C €BPONENCKMMUN CTaH4apTamm.

HacTtoswwmin cTaHaapT onpeAenseT B3avMoeiCcTBIe MeXay OnepaTopoM v paboyum 060pyLoBaHNEM
MpW ero TPaHCNopTUPOBaHWUW, YCTaHOBKE, IKCM/lyaTaLunmn, TEXHUYECKOM 06CNYXMBAHUMN, YNCTKe U cofep-
XWT 3prOHOMUYECKME MPUHLMUIBI, KOTOpble CNedyeT yunTbIBaTb 419 COXPaHeHUs 340P0Bbs 1 6E30MacHOCTM
oneparopa.

3pProHoOMMYecKme MPUHLMNLI HACTOALLEro CTaHapTa OTHOCATCA 6e3 OrpaHWuYeHWin K pasinyHbIX
TMNam UHAMBKAYaNbHbIX 0CO6EHHOCTel onepaTopoB. VIH(opmaumnio o pasmepax Tefa onepatopa cnegyet
VHTEPNPeTNPOBaTh Tak. YToObl OHA MOAXOAWUNA K COOTBETCTBYIOLLE rpynne OnepaTopos.

CTaHAapTbl, yKa3aHHble B NPUNOXeHUN B. npuBeaeHbl TONbKO AN8 MH(OpMaLnK.

2 HopmaTtuBHbIE CChIKK

B HacToALeM cTaHapTe UCMO0/b30BaHbl CCbUTKW Ha Cnefytolime ctaHaapTbl:

FOCT NCO/TO 12100-1—2001 Be3onacHocTb 060pynoBaHnsa. OCHOBHbIE MOHATWS, 06LLME NPUH-
Lnnbl KOHCTpyupoBaHua. Yactb |. OCHOBHbIe TePMUHbI, METOAMKA

FOCT NCO/TO 12100-2—2002 Be3onacHOCTb 060py0BaHNA. OCHOBHbIe MOHATUA, 06LLMe NPUH-
UMbl KOHCTPYWpOBaHWs. YacTb 2. TeXHUYecKue npasuia 1 TeXHUYeckne TpeboBaHNs

3 OnpegfeneHus

B HacTosllem cTaHfapTe MPYMEHSIOT CrefytoLime TeEPMUHbI C COOTBETCTBYHOLLMMMN ONpeseneHnaMn:

3.1 onepatop: /luuo (unm nuua), Kotopoe(ble) 3aHHMaeTCA(HOTCA) YCTAaHOBKOM M MYCKOM B 3KCMy-
aTaumio. Hanaakom, TEXHUYECKUM 06CNMY)XX1BaHWEM, YACTKOM, PEMOHTOM WK TPaHCNOPTMPOBaHUEM 060-
pygosaHus (cm. 3.21 TOCT NCO/TO 12100-1).

3.2 pabouee 3agaHue: [leaTenbHOCTb, KOTOpas Heob6Xxoauma fAns AOCTUXeHWUs pabouedi cucTeMoit
3a/laHHOro pesy/bTara.

3.3 pabouee obopygoBaHue: MalluHbl, MHCTPYMEHTbI, TPAaHCMOPTHbIE CPeACcTBa, YCTPOMCTBA, MeXa-
HWU3MbI. YCTaHOBKM U ipyrue NprHag/exHoCTH, ucnonb3yemble B paboyeil cucteme.

3.4 pabouas obnactb: MpPOCTPaHCTBO, MpefHa3HayeHHOe OfHOMY WM HECKObKUM orepaTtopam B
paboueli cucteme AN BbINOHEHUA paboyero 3afaHus.

3.5 pabouvie ycnosus: ®usnYeckne, XMMUYeCcKne, 61UONOrMYECKMe, OpraHn3aLoHHble, CoLMalbHbIe
N KyNbTypHble PaKTopbl, KOTOPble OKPYXKatOT onepaTopa B ero paboueii 06nactu.

W 3aaHve ohuumanbHoe
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3.6 pabouee mecTo: COBOKYMHOCTb paboyero 06opyfoBaHuWs B paboyeill 061acT, OKPYXXEHHOro
padoummm ycnoBuAMK.

3.7 paboyas cucTema: Pabouas crucTema BKIKOYaeT B cebsi B3aMMOAENCTBME O4HOTO UM HECKObKNX
onepaTtopoB c pabounm 060pyfoOBaHMEM, 4YTOObI BbIMOMHATL pabouee 3ajaHve B paboueil obnactu, B
paboumx ycnoBuax, Npu YCTaHOB/EHHbLIX PabouMM 3afaHnEM peXxmmax.

3.8 mnaHupoBaHue paboTbl: OpraHusaums U NocnefoBaTeNlbHOCTb BO BPEMEHW W MPOCTPaHCTBE UH-
ameuayanbl lbix 3agaHuii.

3.9 opraHmzaums paboTbl: ObecneyeHne B3aVMOAENCTBUA ONepaTopoB B paboyei(nx) cucrteme(ax).

3.10 paboyee HarpsbKeHWe (MM BHELLHSS Harpy3ka): COBOKYMHOCTb BHELLIHUX YCN0BWIA 1 Tpe6oBaHMi
B paboueli cucTeme, KOTOPblE MOTYT OTPULIATENIbHO MOBANATH Ha NMCUXONOrMYECKoe Un (U3N0N0rM4eckoe
COCTOsIHME onepaTopa.

3.11 paboyee coCcTOsIHWE (WM BHYTPEHHSA peakuyisi): BnvsHne paboyero HanpskeHMs Ha onepaTopa
B 3aBMCMMOCTM OT €ro MHAMBMAYaSIbHbIX 0COGEHHOCTEN 1 CMOCOBHOCTEN.

3.12 pabouast yctanocTb: MecTHOe uan obLLee HeNaTo0rMYeCcKoe NPosBAeHNe paboyero COCTOAHMS,
KOTOPOE MOXET 6bITb YCTPAHEHO MOHOCTHIO MOC/E OTAbIXA.

3.13 pabouast fesATeNbHOCTb: J1tobas feaTeNbHOCTb OnepaTopa, HanpaBieHHas Ha JOCTUKEHWE 3afaH-
HOro pe3ynbTata paboueli CUCTEMbI.

3.14 opraH ynpasneHus: YacTb CUCTEMbI ynpaaTeHus, KoTopas NpefHasHauyeHa HernocpeCTBEHHO AN
BO3[e/CTBMS ONEepPaTopoM, HanpuMep NyTemM HaxaTws.

4  O6wme NpUHUMNbI

B nocnefyroLmx NognyHKTax HacTOALLEro cTaHaapTa fjaHa UHopMaLns 06 3proHOMUYECKUX MPUH-
LMnax. KOTOpble CefyeT yUnTbiBaTb MPU KOHCTPYMPOBaHNM MalUVHBbI.

[nsa foctmxeHnsa aheKTUBHOIO, 340POBOr0 1 6830MacHOr0 B3aMMOAECTBMSA 0NepaTopoB ¢ paboymm
060py0BaHNEM C/eflyeT YUMTbIBaTh B MPOLIECCE KOHCTPYMPOBaHWS 3PrOHOMUYECKINE MPUHLNMBI U TEXHU-
yeckve TpeboBaHus 6e3onacHoOCTM.

CobntoeHVe 3proHOMUMYECKMX NPUHLMMOB HE06X0AMMO He TONbKO AN1S NMPeAHa3HauYeHHOro UCMOofb-
30BaHMsi paboyero 060pyAOBaHUS, HO TakKXe AN ero TPaHCMOPTMPOBaHMS, YCTaHOBKMW, PEryvMpoBKY,
TEXHUYECKOr0 06CNYXMBAHWSA, YNCTKM W pPeMOHTa. [MOCKONbKY OTAeNbHble KOHCTPYKTUBHbIE peLleHus
MOTyT MOBAMATL APYr Ha Apyra, CNeayeT yuuTbiBaTb B MPOLECCE KOHCTPYMPOBaHUA Takxe Nt06oe ux
B3avmogeicTeme. o 3TOM NpUYMHE KOHCTPYMPOBaHME paccMaTpuBaeT B OCHOBHOM B3aMMOZENCTBUE
onepatopa ¥ paboyero 060pyAoBaHMsA, a Takke padgeneHne (YHKUWA M paboT Mexay onepatopoM u
pabounm o6opyfoBaHueM. Llenblo SBNSETCS KOHCTPYMpOBaHWE pabouyeli cMCTEMbl, KOTOpasi COrnacyeTcs
co cnocobamu, OrpaHMYeHMsMKU W NOTpebHOCTAMU 4YenoBeka. [loaToMy Heobxogum aHanu3 pabouero
3afjaHns B MPoLLecce KOHCTPYMPOBaHMS.

4.1 KOHCTpyMpoBaHWe C y4eTOM aHTPOMOMETPUM 1 BUOMEXaHWNKN

411 Pa3mepbl Tena

O6opyfoBaHMe LOMKHO KOHCTPYMPOBAThCA C YY4eTOM pasMepoB Tena npejrnonaraeMoi rpynnbl one-
patopoB. Mpu 3TOM CnefyeT yuuTbiBaTh CeAyHoLee:

- pasmepbl Tena B3POC/bIX, AETEA U NOXWUNLIX (CTaTUYECKME U AUHAMUYECKMe, B COOTBETCTBYHOLLEN
ogexpae u/mnu co cpeacTBaMnM UHAVMBUAYaNbHONW 3alUTbI);

- NPOCTPAHCTBO .T/19 ABVXKEHNA Te/a W ero yacTei;

- 6e3onacHble paccToAHUS:

- BOCTYMHble pa3mepbl (MpU paboTe, PEMOHTE U TEXHWYECKOM 0OCMY>KMBAHUK) C MCMO/b30BaHMEM,
Hanpumep, aHTPOMOMETPUYECKNX LIabNOHOB, MaKeTOB UV KOMMbIOTEPHbLIX MOJENeN.

MpU KOHCTPYMPOBaHWM 060PYAOBaHMA HEO6XOAMMO YUNUTbIBATL ClEAYHOLLME NMPUHLMMbI:

a) BbICOTa ¥ Apyrve QyHKUMOHabHbIe pa3Mepbl 060pyf0BaHNS LO/MKHbI COOTBETCTBOBATH AaHHbIM
onepartopa ¥ BMAY BbIMOHAEMON MM paboTbl U MOAFOHATLCA/MOAOMPATLCS. HanpuMep, MyTeM Perynupo-
BaHUS;

6) BWUA, pacrnosiokeHne 1 PerynnpyeMocTb MecTa i1 CUAEHNS AOMKHbI NMPesycMaTpyBaThCs C yHeTOM
pa3MepoB onepaTopa, ero no3bl W BbIMOHAEMbIX UM (hYHKLWIA;

B) [O/DKHO ObITb NPELYCMOTPEHO AOCTATOYHOE MPOCTPAHCTBO AN ABUKEHWSA YacTeld Tena, yvacTBy-
IOWmX B paboTe, YTOObI MOXHO 6bIN0 BbINOMHUTL pabovee 3afaHue B YA0OHOW nose v MyTeM YA0GHbIX
[BVKEHWIA: AOCTYN M M3MEHEHME MO3bl AO/MKHbI BbITb NErKUMU;

r) py4Yku v negann 060pyfoBaHNS JOMKHbI COOTBETCTBOBATL MO JOpME U PYHKLUAM aHaTOMUUN PyKU
WM HOTW, a TaKxe pa3mepam Tefa rpynnbl ONepaTopoB. Pyuku ATA pyyHoOro paboyero o6opypoBaHus

2
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[OMKHBI ObITb TaK CKOHCTPYMPOBaHbI, YTOObI OMEpaTop MOr MPaBW/IbHO 33 HWUX B3SITbCS U BbIMOJHUTb
NpeaycMOTPEHHOE LBUKEHUE;

hi))] 4acTO MPUMEHSIEMbIE OpraHbl YMNpaBfieHNs, pPyykn WU nefjanu JO/MKHbI GbiTb PacnonoXeHbl Tak,
yTO6Gbl OHM ObIM NIEFKO AOCTYMHbI OMepaTopy B HOpPMa/ibHOW paboyeit nose. [lpyrve BaXKHble OpraHbl
ynpaBieHusi, HanpuMep aBapuiiHble YCTPOWCTBA, AO/MKHbI ObiTb PAcMOOXeHbl TaK, YTOObI onepaTop Mor
WX NErKo [0CTaTb; PeXxe MCMOMb3yemble OpraHbl YNpaBfieHWs He 0653aTeNlbHO A0/MKHbI ObiTh B Npeaenax
[OCAraeMoCTH, ecniv TOMIbKO 3TOr0 He TpebyeT paboyee 3afaHue.

UTobbl paboyee 060pyAOBaHME MPUCMOCOOMUTL MPWM KOHCTPYMPOBaHWM K npeanonaraeMoli rpynne
ornepaTopoB, CneAyeT MCMOMb30BaTh MO KpaiHei mepe 0T 5 4o 95 npoueHTunei. B cnyyasx, Korga acnekTbl
340p0BbA 1 6e30MacHOCTM HaXOAATCA Ha MEePBOM MaHe, CrefyeT NPUMeHATh 60/1ee WMPOKUA NHTepBan —
80 1 n/vnn 99 npoueHTWAEl COrnacHO OuUeHKe pucka. Paboyee o60opyfoBaHMe 4SS UCMONb30BaHUA
XKEHLMHAMN N MY)XXYMHAMW AOMHKHO YYUTbIBATb COOTBETCTBYIOLLME MPOLEHTUAN A5 XKEHLUH U MYXXUMH
(cm. EH 547-1 |1] v EH 547-2 ]2]).

Mpw onpefeneHnn BHYTPEHHUX pa3mMepoB (Hanpumep, NPOCTPaHCTBA A1 HOT) CeayeT UCMOo/b30BaTh
3HaveHusa 95-ii npoueHTUAN. [N NpefenoB focAraemMocTy (HanpumMep, Npeaensl 4OCAraeMocTy Ans one-
paTopa) cneayeT MPUMEHSATb 3HAYeHUs 5-i NPOLEHTUAN. FA35 perynmpyembix pasmepoB paboyero obopy-
[OBaHNsA NpPUEMNEMbIi MHTepPBAN [JOMKEH BK/OYaTb B cebst 0T 5 0 95 NpOLEHTUNEN.

MpumcyaHmnC—C TOUKU 3peHNs 340p0OBbsA, 6€30NacHOCTU 1 IPPEKTUBHOCTY CrefyeT Mpu KOHCTPyMpo-
BaHUW paboyero 060pyAOBaHUS YyUMTbIBaTb BO3MOXHO 60MbLUMIA OXBAT rpynn onepatopos. Takue (hakTopbl, Kak
HefjOCTaTOYHOE MECTO A/19 HOT, aTUAIT Ha caMovyBCTBMe onepatopa. Byayuive cTaHgapThl 6yayT cofep>kaTb aHTpo-
NomMeTpUYeCKNe AaHHbIe 0 €BPOMNEICKOM HaceneHuu, a Takke 0 NMPUMEHEHUN 3TUX faHHbIX. Py KOHCTPYMpoBaHUK
pa6oyero o6opyaoBaHvsa AN UHBaIMA0B CriedyeT 0CO6eHHO BCe 06aymaTh.

412 Mos3a Tena

Mo3a Tena onepatopa nNpu paboTe He JOMKHA HAHOCUTb BPes 340POBbH).

Mpn KOHCTpPyMpoBaHUW 060PYAOBaHNA CrefyeT YUMTbIBaTb Cefytowme NPUHLNMbI:

@) HeecTeCTBEHHble NO3bl, HaNpyMep WUCKPWBEHHbIE WM COTHYTbIE, a TakXXe OfHOO6pasHas fes-
TeNbHOCTb, BeAyLlas K YTOMJIEHWIO, AO/MKHbI ObITb UCKMOYEHbI. Jo/mMKHa ObiTb NPeLyCMOTPEHa BO3MOX-
HOCTb AN U3MEHEHUA MO3bl;

6) obopyfoBaHMe [O/MKHO ObiTb CKOHCTPYMPOBAHO TaK. 4YTOObI NO3BOAUTL OMepaTopy BblGMpPaTb
pabouvie Mo3bl, YepeayHoLLMECS C CULEHNEM, CTOSHUEM U XOXKAeHMeM. CupeHve B 06LLeM NpeanoyTuTelb-
Hee CTOSIHWS;

B) AO/MKHbI ObITb MPeAYCMOTPEHbI OCHOBHAas HeOOGXOAMMas Mo3a M COOTBETCTBYHOLLME OMOpbI /1A
Tena. Onopbl JOMKHbI ObITh BbIMOMHEHbI MO pa3Mepam ¥ MONOXEHWIO TaK, YTOObl n3beratb HEYCTOWYMBOrO
MONOXeHWs Tena. Mo3bl JOMKHLI COOTBETCTBOBATL MPWUIAraeMbIM ycuanam. TeXHWYecKne BCnomoraTesb-
Hble CpeACTBa A0/MKHbI 6bITb MPeAYCMOTPEHbI TaK, YT06LI 06ecneynTs TpebyemMoe BO3LENCTBYE U N36eXaTb
(hm3nyeckmx neperpysok. Urtobbl 3T TpeboBaHMA peann3oBaTb A1 Py4yHOro paboyero o60pynoBaHuMS,
BaXXKHO PacronoXuTb PYKOATKM yMpaBieHns Tak. 4Tobbl M36exaTb X nepexsaTta B mpouecce paboTbl.

413 Buxekna tena

Pabouee 060pya0BaHNE JOMKHO ObITb CKOHCTPYMPOBAHO TakK, YTOObI ABMXKEHUSA Tea UK ero YacTen
COOTBETCTBOBa/IM €CTECTBEHHbLIM PUTMaM W cnocobam BbiNonHeHWs. OCobeHHO cnefyeT 06paTuTb BHUMA-
HVE Ha TO. YTO6bI OMepaTop He fefian YacTbIX AN AAUTENbHBIX ABUXKEHWUIA C CUTbHBIM NMOBOPOTOM CyCTaBOB.

Mpn KOHCTpyMpoBaHUW paboyero 060pyA0BaHMA CnedyeT yunTbiBaTh CeaytoLime nNpUHUANGI:

a) npy 1Mcnonb3oBaHWM paboyero 060pyLoBaHUA CneayeT u3beratb HEMOABWXKHbLIX MO3 OMepaTopa;

6) pabouee 060opynoOBaHMe CnedyeT KOHCTPYMPOBaTb TaK. 4T06bl M3beraTb NoBTOPAIOWMXCA (O4HO-
06pasHbIX) ABVKEHWI, KOTOPbIE MOFYT NPUBECTM K HaHECEHUIO yuiepba, 60/1e3HN UK TpaBMawm;

B) ABWKEHWs, TpebytoLume BbICOKO TOYHOCTMW, AOMKHbI BbIMOAHATLCA C MUHUMA/bHBIM MPUNOXE-
HUEM YCUNWIA;

r) ANa pYYHbIX ABVKEHWUI, TPeOYHOLMX BbICOKOM TOUYHOCTW, CneayeT NPUMEHSATL BCNOMOraTe/lbHble
cpefcTea (Hanpumep NOALEMHUKM, HanpaBAswoLme, GUKcaTopsl 1 T. 4.);

4) cnepyeT wsberatb NPUIOXKEHUS YCUAWA, MPU KOTOPbIX TpebyeTcs BpaleHue wanM HeypobHoe
MONOXEHWe CYCTaBOB PyK W NafoHMU.

414 dunsnyeckoe ycunue

Tpe6oBaHus paboyero 060pyfOBaHMS K (PM3NYECKMM YCUIMAM OMepaTopa Mpu WX MPUNOXKEeHUU
[OMKHBI 6bITb paumoHanbHbiMK (cM. EH 1005-1 |3|. EH 1005-2 |4], EH 1005-3 |5]). Mpu obpalieHun ¢
opraHamu ynpaB/ieHWUs YCWUIMA 3aBUCAT OT Beca, (POPMbl, BEIMHNHbBI, PacrpeaeneHns Beca U MONOXKEHNS
OpraHoB ynpaB/eHus; OT ANTeNbHOCTU W YacTOTbl MPUMEHEHUS YCUNWIA; OT NO3bl omepaTopa (cuasyas

3
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WK CTOAYasA) U OT HarpasfieHWs LBWKEHUS; OT MpaBua M MeTOAoB paboThl, a Takke OT CNOCOBHOCTeN
[aHHOW rpynnbl onepaTtopos (Hanpumep, nona, BO3pacTta, COCTOSHWUSA 3[0P0BbSA, CTPOEHUS Tefia U TPEHU-
POBaHHOCTMK).

Mpy KOHCTPYMPOBaHNUM paboyero 060pyA0BaHNS CeayeT YUMTbIBaTb CeAytoLwmne NpUHLUMbI:

a) B Cny4ae, ecny Tpebyemoe ycuame He MOXET ObiTb 06ecneyeHO COOTBETCTBYHOLLENA MYCKYNbHOM
rpynnoii, HeobxoAnMMO NPUMEHATL MeXaHWYeCcKue BCOMOraTe/bHble CPeaCcTBa;

6) w3beraTb 4IMTENBHOrO CTATUYECKOTO HaMpsHXKeHWs MYCKynoB (kak Hanpumep, paboTa pyk Haf
ronoBoii). Macca py4yHOro MHCTPYMEHTa MOXET Mpu AAUTeNlbHOM BO3LECTBMM BbI3BATb CyLLECTBEHHOE
yTOMJIEHME MYCKY/OB, MO3TOMY ee BO3AeCTBMeE CrefyeT YCTPaHATb, Hanpumep nyTeM NoABeLlVNBaHUS;

B) ANS YMEHbLUEHWNS MPWUIAraeMoro ycuamsa HeobXoAMMO KOMMEHCUMPOBATb CUMY THXKECTY;

) opraHbl yNpasieHus, pyKoATKM v nefanu paboyero 060pyAoBaHNA JOMKHbI 6bITb CKOHCTPYMPO-
BaHbl Tak. YTOObl Npunaraemoe ycuave 6bi10 MUHUMaNbHBIM W HE BbI3blBASI0 BPEAHOIO BO3AENCTBMA Ha
3[10p0BbEe MM 6€30MacHOCTb OMeparTopa;

[) B 3aBMCMMOCTW OT TpebyeMbIX YCWAWiA, pa3mepa, (OPMbl U MNOMOXEHWS OPraHoB YMNpaBieHUs
HeobxoAMMO n3beraTb HepaBHOMEPHO Harpy3KW Tena n ero yacTein. Yem yalle n agnvTenbHee BO3AEKCTBYE,
TeM 60/blUe OHO JO/KHO BbINOMHATLCA B CUAAYEM MOSIOXKEHUN ONepartopa;

e) Cc yyeTom TpeGOBaHMiA K paboTe C py4yHbIM paboumm 060pyAOBaHMEM, Macca ero AomkHa 6biTb
pacnpegeneHa Tak. 4tobbl 6b1f0 AOCTUIHYTO COOTBETCTBYHOLLEE PABHOBECHE.

4.2 KOHCTpyMpoBaHUe C y4eTOM YMCTBEHHbIX CMOCOOHOCTEN

C nOoBbILLEHNEM YPOBHA aBTOMATU3aLMM TEXHUYECKMX CUCTEM YMeHbLUAKOTCA TpeboBaHuA K husu-
YECKUM BO3MOXHOCTSIM OrepaTtopa W YBeNnymBaroTCs TPeboBaHMA K ero YMCTBEHHbIM CMOCOBHOCTAM
(BocnpusTue 1 obpaboTka MHpopmalmm). Pabouee 060pyfoBaHUE AOMKHO OblTb CKOHCTPYMPOBAHO Tak,
4T06bI YUNTHIBASIMCH YMCTBEHHbIE CNIOCOBHOCTI ONepaTopa, He YXYALWanoch ero 340poBbe 1 6e30MacHOCTb,
a TakKXxe MnoBblwanacb 3PPeKTUBHOCTb paboyein CUcTeMbI.

Mpn KOHCTPYMPOBaHWUMW CrefyeT yUnUTbIBaTh CNefytoLLee:

a) paboyee 060pyAoBaHME LO/MKHO OblTb CKOHCTPYMPOBAHO rak. 4TOOblI €ro MCnofb3oBaHWEe He
neperpy>ano yMCTBEHHbIE COCOGHOCTM OnepaTopa;

6) nHhopmaums, Tpebyemas 4N BbINONHEHUA paboyero 3afaHus, Ao/MKHa 6bITb NpecTaBneHa Tak.
4TO6bI OMEPATOP MOT €€ /Ierko BOCMPUHATD;

B) MHQopMauua ana onepaTtopa [O/MKHa 6biTb MpPeACTaBieHa Tak, YToObl OH NEerko ee NoHAN u
npvMeHun B paboTte, TO eCTb eMy AO/MKHa 6GblTb MPefoCTaB/eHa BO3MOXHOCTb 0630pa Kak BCell paboyeii
CUCTEMBI, TaK W OTAe/bHbIX NapaMeTpos;

r) BO B3aMMOAEWCTBYIOLLMX CUCTEMAX [OMKHbI 6blTb 06eCMeyeHbl aHaNOrMYHbIe PacMoIOXKEHWE W
HazHayeHMe YCMNOBHbIX N306PaXXEHWI, CUMBONOB U KOMaHL,

4.3 KOHCTpyMpoBaHWe NHAMKATOPOB, CUrHa/IbHBIX YCTPOWCTB WU OpraHoB Yrpas/ieHns

431 NHanKaTopbl H CUTHaNbHble ycTpoihcTBa

NHAnKaTopbl M CUrHaNbHbIE YCTPOKCTBA fOMKHbI OblTb CKOHCTPYMPOBaHbI, N0406paHbl U pasMeLLeHbl
TaK, YT06bl OHW COrNacoBbIBa/INCb C OCOBEHHOCTAMM YeN0BEYECKOrO BOCMPUATUS U C BbINOMHAEMbIM
3agaHuem (cm. EH 894-1 |6] n EH 894-2 |7)).

OC06€eHHO creflyeT yunTbIBaTb CefytoLLee;

a) WHAMKATOPbl W CUTHaNbHbIe YCTPOMNCTBA AO/MKHbI ObITb CKOHCTPYMPOBAHbI rak. YTobbl rapaHTu-
poBaTb X CHOE W 0fHO3HA4YHOe BOCMPUATME. DTO OTHOCUTCA B MEPBYHO OYepefb K aBapuiiHbIM UHAMKA-
TOpaM W CUrHasbHbIM YCTPOWCTBAM.

Mpn 3TOM cneayeT yuWTblBaTb UHTEHCUBHOCTb, ANNTENIbHOCTb CUrHana, UBET, (OpMY, BENUYMHY,
KOHTPAcTHOCTb, & TakXe MpeBblILUEHNEe Haf ONTWYECKMM U 3BYKOBbIM (JOHOM. [pu curHane Tpesorut
BO3JeECTBME YCUNMNBAETCA, €C/IN 3BYKOBOIN M ONTUYECKMIA CUrHaMbl AENCTBYIOT COBMECTHO;

6) uTObbI M36eXaTb WHPOPMALMOHHOW WM3OLITOYHOCTW, CrefyeT OrpaHUuYUTL KOAMYECTBO WM TUMbI
VHAMKaTOPOB W CUFHANIOB, HEOOXOAMMbIX ANS BbINOMHEHWS 3afaHus, 40 HE06X04MMOro MUHUMYMA;

B) WHAMKATOPbI U CUFHA/bHbIE YCTPOMCTBA A0MKHbI ObITb CKOHCTPYMPOBaHbI TaK, YTobbl NpefocTa-
BWTb OMepaTopy ACHYI M OAHO3HAYHYH WH(OPMALMIO, HEHYXXHON MH(OopMauun cnefyeT nsberab;

) WHAWMKATOPbI W CUTHA/bHbIE YCTPOICTBA JOMKHbI OblTb PACMIONOXKEHbI TaK. YTOObl 6bII0 BO3MOXHO
HafleXXHoe, 0fjHO3Ha4yHOe U ObICTPOE OpWEHTWMPOBaHWE W pacro3HaBaHue. [pu 3TOM ChedyeT Y4YWTbIBaTb
B&XKHOCTb 11 YaCTOTY OTAE/bHbIX 3/IEMEHTOB MHAOPManHW, a Takoke 06paTHYHO CBA3b B Mpefenax paboyeli 3afaun.
Popma 1 cofiepkaHme 3Toi MH(oPMaLMK AO/MKHBI 6bITb O4HO3HAUHBI U XOPOLLO U3BECTHbLI onepaTtopy. Popma
N N3MEHAEMOCTb MH(OpMaLMW AO/MKHBI YA0a3eTBOPATL COOTBETCTBYHOLLMM TPeboBaHUAM.

432 OpraHbl ynpaB/ieHNs

OpraHbl ynpaaTeHus n ux QYHKLUM JOMKHbI BbiTb CKOHCTPYVPOBaHbI, BblGPaHbl U PaCroNOXKeHbI
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Tak, 4YTO6bl OMU COOTBETCTBOBANM (hU3UOMOTUYECKMM OCOBEHHOCTAM YenoBeka (OCOGEHHO ero BO3MOX-
HOCTAM [BWXXEHWSA) M 4acTam ero Tena (pykam, nasblam, HOraM waw APYTMM YacTAM Tena), KOTOopble
Y4acTBYHOT B yMpaBfstoLLMX BO3AeNCTBMAX. MpK 3TOM CiefyeT yuuTbiBaTb CKOPOCTb M TOYHOCTb YCUAWIA,
a TaKkke TpeboBaHMs K UX NPUNOXeHWH. MpaBuibHas KOHCTPYKLUS OpPraHoB ynpaaTeHHS BeAeT K YMEHb-
LIeHMIo oWmn6B0oK Yenoseka (cm. EH 894-3 |8)).

Mpn KOHCTPYMPOBaHUW CNedyeT YUMTbIBATb CreaytoLLee:

a) TUH KOHCTPYKLUWM W PacrofioXeHne OpraHoB yrpaBfeHMs LOMKHbI COOTBETCTBOBaTb paboyemy
3alaHunio;

6) opraHbl ynpaBneHUst AOMKHbI GblTb CKOHCTPYWPOBAHbI WM PAcnofioXeHbl TaK. YTo6bl CBECTU [0
MWHUMYMa OMacHOCTb A/ 340POBbS U XKM3HM OnepaTopa C YY4eTOM BO3MOXHOCTM HECYACTHbIX C/ly4vaes,
4acTOTbl MCNOMb30BaHMA W T. A. [N pyYHbIX MaluWH BaXKHEALMe opraHbl YNpaBieHUs AOMKHbI ObITb
pacnonoXeHbl Tak, YTOoObI oneparop Mor Ha HuUX BO3]'IGVICTBOBaTb, He 0TnyCcKasa PYKOATOK:

B) pabounii xo4 u paboyee NMPOTUBOAENCTBME OPraHOB YNpaBneHUs Heob6X04UMO Bbl6MpPaTh B 3aBU-
CUMOCTHM OT paboyero 3agaHns u Gu3nonornyecknx 0Co6eHHOCTel onepaTopa, Ha OCHOBE BrMoMexaHnyec-
KMUX N aHTPONOMETPUYECKNX AaHHbIX;

r) yHKLUWM OpPraHOB ynpaBneHWUs AOMKHbI ObITb EFKO PaXTUUMMbI. YTOBbI M36eXaTb nepenyThbiBa-
HWA C APYrMMK NOZOGHBIMW UM COCEAHUMMW OpraHamy yrnpaB/eHus;

[) pacnonoxeHue n BKEHNE OPraHoOB YrpaBieHns. UX JeACTBUE U CBA3aHHAA C HUMW UH(OpMALMS
[OMKHbI 0JHO3HAYHO COOTBETCTBOBATh ApYr APYrY;

€) opraHbl ynpaB/ieHus, 0CO6EHHO YCTPOWCTBA A1 MYCKa, AO/MKHbI 6bITb BbI6paHbl, CKOHCTPYMPO-
BaHbl M PacnosiokeHbl TakK. YTOObl UCKAOUYNTL HENPesyCMOTPEHHOE BO3AENCTBUE;

) TMpW CMeHe onepaTopoM OfHOIN MalLMHbI Ha APYryto, MOXOXEro TUMa W aHaNorMYHbIX YHKLWIA,
OpraHbl ynpaaTeHHs JO/MKHbI ObITb PaCrofioXXeHbl Tak, YT0Obl UCKIOUNTL MyTaHWLY U YMEHbLWNTL KO-
4eCcTBO OLINGOK:

1) NynbT YrpaBAeHUs JO/MKeH 6biTb CKOHCTPYMPOBaH OTHOCLLIENbHO (DOPMbI, MONOXEHUS U BNOKK-
POBOK TaK, UYTOObl UCKMHOYMTb BO3MOXHOCTb YeN0BEYECKMX OLINGOK;

K) KOMM4ecTBO OPraHOB yMnpaaTeHHsA LO/KHO Oblfl, CBEAEHO K HEO6XOAUMOMY MUHUMYMY. OpraHbi
ynpaaTeHHs JO/MKHbI 6bITb PACMONOXEHbI TaK. YTOObl HEO6XO0AMMbIE MO PaboyeMy 3aaHNI0 KX MOOXKEHNS
[OCTUTanmnch ICHO 1 OAHO3HA4YHO. UTO6bI 3TOr0 AOCTUYb, CeAyeT yUnTblaTTh NOC/eL0BaTENbHOCTL pacno-
NOXEHUS. BAXHOCTb W 4aCcTOTY OTAENbHbIX ABVXXEHUIA.

4.4 B3auMOfeicTBME C M3NYECKMMN PaboumMK YCIIOBUSIMM

Mpu KOHCTPyupoBaHWM paboyero 060pya0BaHNSA CneayeT YYuTbiBaTb BO3AEACTBME /THOOLIX 3MUC-
CWin, BblgenseMblx 060pyAoBaHMEM, Ha onepatopa W pabouue ycnosus B cooTBeTcTBMM ¢ [OCT
NCO/TO 12100-1 n FOCT NCO/TO 12100-2.

441 Wym wn Bubpauwus

YPOBHM 3BYKOBOIO aB/ieHNs 1 NapameTpbl BUOpaLmum Ha paboumx mMectax, BO3HMKatoLve npy paboTe
060pyA0BaHNSA, He LO/MKHbI MpeBbIWaTh AONYCTUMbIX MapameTpoB. MeTofbl KOHCTPYMPOBaHWS AO/MKHbI
ObITb HaMpaB/ieHbl Ha YMEHbLUEHUE BANSHUA 3TUX (PaKTOPOB B MECTE VX BO3HUKHOBEHUS.

442 TennoBoe uW3y4yeHue

BosHukatowee npy pabote paboyero 060pyoBaHNs TENN0BOE W3/yYeHWe JO/MKHO ObiTb CBEAEHO K
MUHUMYMY.

OC06eHHO CneayeT yunTbIBaTh:

a) TpebyeMble u3nyeckme paboume Harpysku oneparopa;

6) TennoBble CBOWCTBA O4EXMbI;

B) OXWZaeMyto TENI0BYK Harpysky Ha oreparopa;

r) TemnepaTypy MOBEPXHOCTEN, K KOTOPbIM MpuKacaeTcs omnepatop B mpouecce paboTbl (CM.
EH 563 191

443 OcBelweHune

OcBelLeHNe A0/MKHO CNOCO6CTBOBAThL BbIMOAHEHUIO paboyero 3agaHus. Ecnv aHanns 3afaHus noka-
3bIBaeT. UTO OKPY>KAIOLLLEro OCBELLEHMS HeLOCTATOYHO, TO CrefyeT NpesycMoTpeTh AOMONHUTE/IbHOe MeCT-
HOe OCBelleHWe, Hanpumep A1 YCTaHOBKM, PEerynmpoBku 06opyfoBaHus. OCBeLLeHWe [OMKHO ObiTb
OpraHn30BaHoO TaK. 4T06bl NCKUNTL NPUHATIE ONEpaToOpoOM HEEeCTECTBEHHbIX M03. Mpu ncnonb3oBaHUM
perynupyeMoro OCBeLleHWs CpeAcTBa perynmpoBaHns AOMKHbI ObITb YA06HO PacnonoXeHbl 1 He AOMKHbI
nojsepratb OMacHOCTW OMepaTopa.

OCo06eHHO cneflyeT yunTbIBaTb Crefyrowme (hakTopbi:

a) m3beratb MepLaroLLero ceeTa:
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6) w3beraTb 3aTeMHEHUA WM CAWLLIKOM CWJIbHOI OCBELLEHHOCTHU;

B) u36eraTb 06pa3oBaHMWs TEHEN;

r) usberatb CTPO6OCKONUYECKOrO aPPeKTa;

L) KOHTPacTbl AOMKHbI 6bITb COM3MEPUMbI C PabounM 3adaHuneMm;

e) A0/KHa COXPaHATLCA LiBeTonepejava.

444 OnacHble MaTepuanbl U U3NYyYeHUSA

Pabouee ob6opyfoBaHue AOMKHO 6bITb CKOHCTPYMPOBaHO Tak, YTo6bl Npu ero paboTe BbieneHus
Nt06bIX ONACHbLIX BELLECTB U U3Ny4YeHUs 6bln 0603HAYeHbl U COOTBETCTBYIOLMMU YCTPOCTBAMU U30MU-
pOBaHbl, C TeM 4TO6bl MX MapaMeTpbl He NPeBbillann AOMYCTUMbIX MPeSenoB.

4.5 B3anmogencTensa B npouecce paboTbl

Bug v cnoco6 ynpaneHus pabounm obopyoBaHUEM, a Takxe pasgeneHve QyHKLWIA Mexay onepa-
TOpOM ¥ paboyum o6opygoBaHWeM MMEHOT 0co60e 3HauveHue Ans obecneyeHUs B3aMMOAENCTBUS Mexay
3TUMMN Pa3NINYHBIMK 31IEMEHTAMU.

OC06€eHHO crefyeT yunTbIBaThb CrefytoLLee:

a) cocTaBHble YacTu paboyero o60pyfoBaHUA [OMKHbI ObITh PACMoNOXeHbI TaK, 4To6bl CNOCO6CTBO-
BaTb 3P(EKTUBHOMY BbIMOHEHMIO paboyero 3afaHus UM COXPaHEHUI0 340POBbs, 0becrnedeHnto 6esonac-
HOCTW W XOpOLLEro camouyyBCTBUA oOnepaTopa. Hanpumep, paccTosHWe Mexay uvacTamu pabouero
060pyf0BaHNS [OMKHO 6GbiTb TaKMM, 4TOObI 6bIN0 HEO6X0AMMOE NPOCTPAHCTBO ANA MPOX0La ONepaTopoB
1 NepeMeLLeHns MaTepuasioB, a TakKe 06ecrneymBaImcb BO3MOXHOCTU A5 HaboAeHus;

6) crnocobbl TPaHCMOPTMPOBAHWS BCNOMOraTe/lbHbIX CPeACTB U MaTeprasnos A0MKHbI ObITb CKOHCTPY-
MpoBaHbl TaK, YTOObl CBECTM OMACHOCTb [0 MUHUMYMa;

B) paboyee 060pyfOBaHWE AOMKHO ObITb PACMONOXEHO TaK, YTOObl WCKMHOYMTL OMACHOCTb AN1A
ornepaTopa, UCXOASALLYI0 0T cocefHero paboyero 060pyA0BaHUS;

r) MpW pacnosioXeHnn MHAMKATOPOB Ha OpraHax ynpasneHWs JOMKHO ObiTb 06eCreyeHo nosyyeHne
0nepaTopom 0T 3TUX WHAMKATOPOB ACHON W OAHO3HAYHOW MH(OPMaLWK, Npyu 3TOM MHAMKATOP W OpraH
ynpasfeHns JO/MKHbI COOTBETCTBOBATb APYT APYrY;

L) paboumnii puTMm ABUXKEHUIA onepaTopa He Ao/MKeH 6blTb CBA3aH C LMKIaMK M0oyaBTOMaTUYeCKOi
WM aBTOMATMYEeCKOM MallWHbl WAM TPAHCMOPTHOrO KOHBeiepa. HesaBucMMOCTb feiiCTBWIA onepaTtopa
MOXeT 6blTb 06ecrneyeHa AOMNONHNUTENIbHOM OCHACTKOM, po60TOM U T. A.:

€) py4Hoe paboyee 060pya0BaHME [OMKHO 6blTb CKOHCTPYMPOBAHO TaK. YTOObI OHO MO pa3mepam,
macce W ()opMe COOTBETCTBOBA/IO aHATOMWUW PYKW W MO3BOMANO OMEpaTopy BbINOHATL eCTeCTBEHHbIe
OBWXeHUA npu ero Ucnosb3oBaHUK,

) BO3MOXHOCTb BbINO/IHEHWUS OMEpaTopoM OMepaumnii cnesa W CNpasa;

1) MOCKO/MbKY KOHCTPYKTOPbI 3apaHee 3HAIOT (haKTOpbl BO3AEMCTBMA Ha OKPY>KAtOLLYHO Cpegy npu
1CMO0/b30BaHNM 060PYA0BaHNSA, TO 3TO TOXKE [JO/HKHO YUNTbIBATLCA.

5 MpUMeHeHVe 3PrOHOMMUYECKUX MPUHLMMIOB B NPOLLECCE KOHCTPYMPOBaHMS

KoHcTpyupoBaHue paGoyero 0GopyAoBaHWS MOXET GbiTb OMMCAHO MPW MPUMEHEHUU CUCTEMHOTO
MOZENNPOBaHNA KakK MeTOAO0/I0MMYecKuidi Mnpouecc, a TakMe OCHOBHbIe 3afjauu, Kak onpegeneHue Lenu,
yCTaHOBNeHWe TPeboBaHWUiA 1 OLEHKA ABNAKOTCA COCTABHLIMM YacTAMM 3TOro npotecca. Mpw aTom cneayet
YUUTbIBaTb OCHOBHbIE KOHCTPYKTUBHbIE W Ye/I0OBEYeCKMe (PaKTopbl.

Mpouecc KOHCTPYMPOBaHUA MOXHO pa3buTb Ha YeTbipe 3Tana:

1—pa3paboTka 1 YTOUHEHMNE TEXHUYECKNX TpebOoBaHWiA;

2 —pa3paboTka npesABapuTeNbHOr0 KOHCTPYKTOPCKOrO npoekTa (MM NpoeKToB);

3 —paspaboTka LeTanbHOro KOHCTPYKTOPCKOrO MPOEKTa;

4 — BbINOJIHEHNE.

Ha stane 1 paspabaTbiBalOT M YTOYHSAIOT COOTBETCTBYHOLLME CUCTEMHbIE TPEOOBaHUA [/1 CO34aHMS
nepeyHs BbINOMHAEMbIX PYHKLUMIA. Ha aTtane 2 KOHCTPYKTOp paspabaTbiBaeT 3CKM3HYI0 AOKYMEHTAL M0 noc-
Nefl0BaTeNbHO 4O TeX Mop, Korga CredyeT ONpefenvTbCsl C KOHLENUuen aanbHeliwein paboTtel. Ha atane 3
KOHCTPYKTOpP MPOZO/MKaeT pa3paboTKy MpoekTa 4O MOMy4YeHUs pe3ynbTaToB, Ha OCHOBE KOTOPbIX MOXHO
co3fatb pabouyto KOHCTPYKTOPCKYHO OKYMeHTauuo. Ha atane 4 KOHCTPYKTOpP YTOUHSET nocnefHve aetanm
1 CO34aeT OKOHYaTeNbHbIA NpoeKT. OnepaTop AO/MKEH Y4YacTBOBATb B 3TOM MPOLIECCE KAK MOXHO paHbLLe.

5.1 BbINonHeHVe 3aga4 3proHOMUKN

3proHOMMYecKme 3afayn B NpOLECCe KOHCTPYMPOBAHMA BbIMOAHSAIOT B COOTBETCTBUM C Tabnuuei .
Ha kaxgoi ctaguu 3TOro npouecca BbIMOMHAKT KOMOMHaUMW 3TUX 3agad. lMpu aTom rny6uHa aHanmsa
[0/MKHA COOTBETCTBOBATL 3Tarny KOHCTPYWPOBaHMA.

6
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5.2 PaspaboTka Tpe60BaHUIl K KOHCTPYMPOBAaHMIO B COOTBETCTBUM C 3PrOHOMUYECKUMU MPUHLMMAMH

521 Pa3paboTka #u

YyTOYHEeHUe TpeboBaHMUI

KoHCTpyupoBaHue pa6oyero 060pyA0BaHNS 3aBUCUT OT paboyero NPoLEcca U BbIMOSHAEMbIX 3aday
Mpu 3Tom paboyee 06OpYyLOBaHUE SBASETCS COCTABHOW 4YacTblo paGouyero npolecca. [MepBoHauYasbHbIE
PEeLLEHNst BOMPOCOB KOHCTPYMPOBAHMS [OMKHbI BbITb OLIEHEHbI C TOYKN 3PEHUS TEXHUYECKUX TPeGOBaHN
UT06bl MCMO/b30BaTh MPEUMYLLECTBA 3PFOHOMUYECKUX MPUHLMMOB KOHCTPYMPOBAHUS, CredyeT YXe Ha
paHHell cTafum pa3paboTKy yunTbiBaTh Tpe6oBaHUs onepatopa (CM. NyHKTbl 11 2 Tabnuusl ).

Ta6nuuya 1— BbINoNHeHVE 3proHOMUYECKMX 3aad B NPOLLECCE KOHCTPYMPOBaHWS

3proHoM1yecKas 3agaqa

1 YcTaHoBNeHWe N YyTOUHEHNE
TEXHUYECKUX AaHHbIX

2 OnpejgeneHve rpynnsl one-
patopoB

3 lpoBegeHne aHanusa 3a-
faun

4 YcTaHOoBNeHUe TpebyeMbix
3PrOHOMMUYECKUX [JlaHHbIX

5 OnpeaeneHne Tpebyemoi
LOKYMeHTaLmmn

6 OnpepaeneHune TpeboBaHMii K
0by4yeHunto

7 Bblbop MeToAa OLEHKM

8 OueHKa BblbpaHHOro
npoekTa

9 OneHkKa pesynbTaToB
aHanusa

10 OueHKa npu yyactun
oneparopa

11 OueHKa pe3ynbTaToB rnpak-
TWYECKOTO OMbITa onepaTopa U
N3MeHEeHWNs NpoeKTa

OnucaHue 3agayun

YcTaHoBEHWE BKAZa 9prOHOMUKM NPy cO34aHUN 3 (MeKTUBHOM, HaZeXHOM
1 6e30MacHoi cUcTeMbl

OnpegeneHve cneunpUUecKnx 0COGEHHOCTEN OMepaTopoB, KOTOpble Mc-
nonb3yT paboyee o60pysoBaHune

PasgeneHvie (yHKUMA Mexay onepaTtopoM U pa6oumm 060pyLoBaHueM.
YcTaHOB/EHWe 3afaHus 4ns onepaTope (Hanpumep, BO3AelicTBME Ha opraHbl
ynpaB/ieHus1, 3arpyska MalvHbl). PasgeneHue 3aaHnsi Ha OTAe/IbHbIe COCTaBHble
yacTu, YTo6bl A0S KaXKAOro oneparopa OnpeaesnTb NOCe[0BaTe/IbHOCTL BO3-
AeiicTBUiA Ha opraHbl yNpaBieHus B Npegenax onpeaesieHHOro oTpeska BpemMeHu
(Hanpumep, Hab/tOEHE OTKIOHEHUS CTPENKM, YCTAHOBKA OPraHoB ynpasieHum
B 3a/jaHHOE MOJI0XKEHME)

YCTaHOBMEHNE 3PTOHOMUYECKMX [AHHBIX ANA OLEHKW OnpefeneHHoro
NpoeKTa NocPeAcT BOM aHanu3a 3agaHus. Mpumep B NyHKTe 3 Mor Obl YKasblBaTb
Ha Heo6X0AVMMOCTb YCraHOB/E33Us AaslbHeLWNX TPeGoBaHN NpU KOHCTPYMpo-
BaHMW HHN3'KaropoB (HanpuMep, YATaEMOCTb, TOUHOCTb W PACMONOXeHME), Npu
pacnosioXeHUn NHANKATOPOB M OPraHoB YrpaB/eHnst (KOTopble NO3BO/ISIOT One-
paTopy COXpaHATb 3(HEKTUBHYH 1 €CTECTBEHHYO M03Y) M NPU KOHCTPYMpPOBa-
HUW OpraHoB ynpassieHns (orpaHuyeHve YCUIniA, NprMeHsieMbIX ONepaTopoMm,
UCK/IIOYEHME CMY4aliHOro HaxaTus)). SProHOMUYeckne MPUHLMMbI, KOTOpble
CnefyeT yunTbIBaTb NPY ONpeaenieHn TpebyeMbIX faHHbIX, NPUBEAEHb! B pasdene 4

OnpegeneHne WHMOPMAHT), KoTopass [O/DKHA ObiTb NpvBefeHa B [A0-
KyMeHTauuu Ans onepaTopa, Hanpumep B PYKOBOACTBE MO YMNpaB/ieHUIO W
06cnyXnBaHuto

YyeT pe3ynbTaToB aHa1M3a 3afaHns ¢ LieNblo OnpeAennTb 0cobble Tpe6oBaHNA
no oby4veHuto onepaTtopa Ha paboyem 060pyAOBaHWW, a Takxke BMAHUE Ha
6esonacHocTb, pacxofbl WM T. A. (Hanpumep, WUCNOMb30BaHWe CTUMYOB ANsi
oby4yeHus1, 4YToObl n3bexaTb OWINOOK onepaTopa)

OnpegeneHve MeTofa OMEHKW pesynbTaTa HO MYHKTY 4 B CpaBHEHWW C
TpeboBaHMSAMMN MMEIOLLEeroca MNpoeKTa, Hanpumep MPUMeHeHWe CTaHAapToB,
KOMMbIOTEPHbIE CMOCO6bI KOHCTPYMPOBaHUS, MOAe/MpoBaHne paboyero 3aja-
HUA 1 paboumnx ycnosuii

MpuMeHeHVe BbIGPaHHbIX METOA0B COT/TACHO MyHKTY 7 C LieNbio OMpefenuTb
COOT- BETCTBUC 3pFOHOMUYECKMNX TPeGOBaHMWI NPoeKTa 3afaHHbIM YCnoBUaM (Ha
OCHOBE JJaHHbIX, MOMYYEHHbIX B MyHKTE 4)

PelueHve, MOXeT M 6biTb [OCTUIHYT KOMMPOMMWUCC MEXAY KOHCTPYK-
TOPCKO-TEXHUYECKUMU U 3PFOHOMUYECKUMU NPe6oBalLliMK, ecii HeT. To
ONpeAeNnTb, HC CedyeT M NOBTOPUTL TPeGOBaHWUS NMYHKTOB 3—7 YacTUYHO UK
MO/IHOCTbLIO B HOBOM MepepaboTaHHOM MpPOeKTe

MprMeHeHre MacLl TabHbIX UK HATYPHBIX Mofesneil paboyero 060pyaoBaHuUs
WNW ero yacTeil UM NpUMeHeHNe MaKeToB, YTO6bl OLEHUTb NPOEKT COBMECTHO
C 0MepaTopoM K N0 BO3MOXHOCTW ONpefeiMTb 06beM paboTbl. DTO [O/KHO
BKJ/IIOYATb OLIEHKY 11060/ JOKYMeHTauun

HoBas oLeHKa MPoeKTa ¢ y4eTOM U3MEHEHU, KOTOpbIe MoslyYeHbl Ha 0CHOBE
NPaKTUYecKOro onbiTa orneparopa, W. MpU Heo6XOAMMOCTMW, MOBTOPeHWe Tpe-
60BaHMin nyHkTOB 3—10
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522 Pa3paboTka npeaBapuTenbHOro MNpoOeKTa

HavanbHas getanmsaumus TpeboBaHWiA onepaTopa JO/HKHA YUMTbIBATL:

- pe3ynbTaTbl aHanM3a AeATeNbHOCTM OnepaTopa Ha W3MEHEHHOW MallvHe WAW. B Clyvae HOBOM
MalLUWHbI, Ha MallWHe-aHaore;

- COOTBETCTBME (PYHKLMIA pabouero 060pyfoBaHMS 1 ONepaTopa;

- paboume 3afaHusA, KOTOpble JO/MKEH BbINOMHATL OMEpaTop Ha paboyem 060pyfoBaHWK;

- B3aMMO[eiCTBIE Mexay OnepaTtopom v pabounmM o6opyLoBaHuEeM.

TpeﬁOBaHI/IFI DODKHbI ObITb OLleHEHbl B COOTBETCTBUM C 3PrOHOMUYECKMMUN NMPUHLNNAMW, N3N0XEH-
HbiMW B pasgene 4. Pe3ynbTaTbl OLEHKM CrefyeT KiaccuuumpoBaTb MO CTEMEHW WX NPUEMIEMOCTH,
Hanpumep nyTemM MPYMEHEHWS Takol CUCTEMbI OLLEHKM, KaK TPex30HHas Mofefb (CM. NpuoxeHwue J1).
Ecnu TpebosaHua onepatopa NnexkaT BHe 3prOHOMWUYECKN MPUEMEMbIX FpaHuL, TpebyeTca KOHCTPYKTOp-
CcKasa nepepaboTka npoekTa (CM. NyHKTbl 3—9 Tabnuupl 1). Ecny pasyMHbIA KOMNPOMUCC MeXay TeXHU-
YECKMMMN U 3PrOHOMUYECKUMU TPebOBaHMSMU He LOCTUMXWUM, TO ChnegyeT NPeanpuHATb Apyrve mepsl,
Hanpumep pa3paboTaTb MHCTPYKLMM ONepaTopy O HauayuyLwmx MeTogax paboTbl ¢ paboumm 060pyaoBaHUEM.

523 Pa3paboTKka AeTaNnbHOro mnpoekTa

JTOT aTan npefycMaTpusaeT rny6oKyto npopaboTKy BbIGPAHHOrO KOHCTPYKTOPCKOro pelleHus, a
TaKkxe onpefenieHne aetanbHbIX KOHCTPYKTOPCKMX AaHHbIX (CM. MyHKTbl 3—9 Tabnuupl 1). YTo6bl rapaH-
TUPOBATb. YTO B [leTa/IbHOM MPOEKTe yUTeHbl TPe6OBaHUA KOHCTPYKTOPOB W OMepaTopos, CNeAyeT NpuHATbL
BO BHUMaHwue pasgen 4. Mpun aTOM CcriedyeT yUnTbIBaTb Takne (hakTopbl, Kak yAOBJEeTBOPEHHOCTb PaboToii
¥ OPraHn3auMoHHbIMUN pe3y/bTaTamu.

Mpn 3TOM cnefyeT MPOBECTU aHanM3 paboyero 3afaHus, YTobbl YCTaHOBLUML ONTUMANbHOE B3aUMO-
[ecTBMe MeXay onepaTopoM 1 pabounmm 060pyA0BaHMEM U y4YecTb 3TO B MPOEKTE.

MpumMmevaHne —AHaANN3 3ad4aHNS NO3BOMUT KOHCTPYKTOPY TOUHO ONpeaennTb 06bemM paboThbl onepaTopa.
Kpome Toro, OH MOXeT Ha OCHOBE 3TOro aHa/sm3a pewarb, Kakylo MH(popMaLmio ciesyeT HPCAOCraaTaTb onepaTopy.

[JeTtanbHblii NPOEKT AO/MKEH NOCNefoBaTeNnbHO npopabaTbiBaThCs, NOKa He 6yAeT OKOHYaTeNlbHOro
KOHCTPYKTOPCKOIO PELLIEHUS CTOYHbIMU TEXHUYECKUMMN XapaKTepucTukamu. Mocne BbIpaboTKN KOHCTPYK-
TOPCKOr0 peLleHuns cnegyeT paspaboTaTb HEOOXOAMMYHO AOKYMeHTaumio. [LoKyMeHTaLns AOMKHA Coaep-
XaTb MHhopMaLuto 4na onepatopa 06 3proHOMUYECKOM MCMO/b30BaHUM paboyero 060pyAoBaHus.

524 BbinonHeHune

MpoBeaeHWe NPaKTUYECKNX IKCMIEPUMEHTOB C Y4acTUeM OMnepaTopa peKOMeHAyeTcs A1 TOro, YToobl
YCTaHOBMUTb, HYXXAAETCA NI KOHCTPYKUUSA B fanbHelilem ynydweHun (cM. nyHKTbl 10 n Il Tabnuubl 1)
MpaKTnyecKme 3KCNEPUMEHTHI C MPUMEHEHNEM MacLUTaBHbIX MU HATYPHbIX MOAENel MOryT AaTh yKazaHus
Ha BO3MOXHbIe OLINGKN KOHCTPYMPOBaHMS, a TakxKe farb KOHCTPYKTOPY BO3MOXXHOCTb NPOBECTMN YCOBEP-
LLUEHCTBOBAHMS Ha OCHOBe OMbITa orepaTopa. Takue 3KCMEepPUMEHTbI BECbMa BakKHbl C 3KOHOMWUYECKONA
TOYKM 3pEHNS, MOCKO/IbKY NO3BOJISIOT M36€XaTb MOCNeAYOLLMX N3MEHEHW NPU NPOU3BOACTBE. PaspaboTka
JOKYMeHTauumn (BKAOYass UHCTPYKLUMWU ANS OMepaTopoB) MOXET BbIMOAHATLCA TaKXKe MPU NPaKTUYeCKUX
3KCMEepVMEHTaxX Npy B3avMOAENCTBMU C ONepaTopoM, NPUYeM M3MEHEHUS! MPOBOAAT HAa OCHOBE MHEHWS
onepatopa. llocne 0KOHYaHWS NPaKTUYECKUX IKCMEPUMEHTOB M MOC/E y4yeTa NoMyUYEHHbIX NPU KOHCTPY-
MPOBaHWMMN MaLLMHbI 3HAHWI KaK ANs 3TOW, Tak U A1 GyayLyx MallMH TaKoro Xe Tuna, MOXXHO OKOHYa-
TENMbHO KOHCTPYWpOBaTb OCT&/lbHble KOMMOHOBOYHble feTalM U OOpPMASTb  OKOHYATE/bHYH
[OKYMeHTauuto.

Mpumey aHUc — PekoMeHayeTcs pa6ouee 060pyAoBaHME W AOKYMEHTALMIO MOABEPTHYTL NEPECMOTPY, Ha-
npumMep Yepes rog.
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MPNNOXEHUE A
(pekomeHayemMoe)

OcCHOBbI NPUMEHeHNs TpeX30HHOI‘/’I CUCTEMbI OMEHKN

HacTosiLiee NpuioxeHre oN1CbIBaeT TPEX30HHYIO CUCTEMY OLeHKW U ee NPUMEHeHWe, BKIOYas NpaKTuyecKuii
npumep.

A.0 BBefeHve

Llenblo cucTeMbl OLEHKMW SIBMsSeTCS co3fjaHue o6LIeil cMcTeMbl OLEHKM MPOEKTOB, KOTopas Mo3sosnvna 6bl
KOHCTpYKTOpax! v fpyrum 3anHTepecoBaHHbIM CTOPOHaxX! OLEHUTb PUCK NPAMbIM 1 KOHCTPYKTUBHBIM nyrcxi. Cuctema
OLEHKMN YMeHbLLAeT PUCK MyTeM OCYLUCCTA/ICHNS KOHCTPYKTUBHbIX XIEPOHPUSATUIA, KakK 3TO U3/0XKEHOo B pasgene 3
FOCT Mcog0 12100-2.

CuncTemMa OLeHKMN MpeAcTaBseT co6oii MeToh Kaaccupukauum akTopoB 3proHOMUYECKOro pucka Ans ynpo-
LLleHWs onpegeneHns HeoOX0AMMBIX MepPONPUSATUIA B NPOLecCe KOHCTPYMPOBaHWS.

A.1 Cuctema OLeHKM B 06LLEM

Mpn KOHCTPYyMpoBaHMM HOBOFO 060PYAOBAHMA WM MPU OLLeHKe CBOWCTB CYLLEeCTBYOLLEro paboyeto 060pyao-
BaHWS MOJIE3HO CUCTEMATMYECKMN KnaccuduumposaTb HabnofeHUs. DTO MOXHO fenaTb No-pasHomy. [puHUUNom
CUCTEMbI Knaccumkauumn akTopoB pabounx yCcnoBuii ABNSETCS BbIGOP O4HOr0 ONpefesieHHOro WAN HeCKONbKUX
06w mnx KpuTepreB. MNpun oLeHKe KayecTBa paboymnx yCnoBWiA MW CBOMCTB UAWN U3LENUNIA MPU KOHCTPYMPOBaHUN UMeeT
CMbIC/ TaK ONpeaensTb faHHble, YT06bl 061eNNTb KOHCTPYKTOPY peLleHne HeobXoAnMbIX BONPOCOB. CUCTeMa OLLEHKMN
06/1eryaeT KOHCTPYKTOPY paboTy HO YCTaHOB/IEHHbIM KPUTEPUAM.

Tpw 30HbI NO3BONAIOT ONPefeNINTb He3HAUUTENbHbIN, CPeAHUIA (KOrfa Hy>XHbl U3MEHEHWUS) WU 3HAYUTENbHbIN
pucK (Korga Hy>KHa HoBas KOHCTPYKUus). CyLLeCTBYOLLME CUCTEMbI OLEHKMW fIErKO MpeobpasytoTcs B TPEX30HHYIO
cucTemy.

A.2 T pex3oHHas cMcTemMa OLEHKM

30HbI OMpesenatoT No CnedyoWwmM nNpusHakam:

- 3e/leHan (He3HauMTeNbHbIA PUCK, peKOMeHAyeTcs).

Puck 3abonesaHns unm TpaBMaTM3Ma OYeHb He3HAUYMTENbHbIA UAN Ha NPUEXCTCMOM YPOBHE 415 BCeX paccmart-
pviBaeMbIX ONepaTopoB:

- XenTtas (CpeAHU PUCK, He PEKOMeHAyeTcs).

Puck 3aboneBaHUst UM TPaBXLUTU3Ma CyLLLECTBYeT f/19 BCEX MM YaCcTU paccXLUTPUBACMbIX 0NepaTopoB:

- KpacHasi (3HaunTeNbHbI PUCK, HC MPUXIENNIOT).

Puck 3aboneBaHus unu TpaBmaTu3Ma OYeBUAEH, W HeMb3s NOABepratb cxiy NO6YH0 YacTb paccMaTpuBaeMblX
orepaTopoB.

A.3 TIpMMeHeHWe TPEX30HHOW CUCTEMbI OLIEHKU

Ha ocHoBe Knaccutmkaummn pucka crefyeT NpuMeHaTb ClefytoLwme MeponpusaTus.

3eneHasn 30Ha: MepPoONPUATMA HC TpebyroTcs.

XKenTas 3oHa: TpebyeTcs fa/sibHelLLas oLeHKa pPMUCKa, a TakxKe aHa/vM3 (hakTopoB, BAMSAIOWMX Ha pUCK. [oaTomy
Heo6X0AMMO NPOBECTN NOBTOPHOE KOHCTPYMPOBAaHWE W. eCAY 3TO HEBO3MOXHO, ApYrMe MeponpusaTUSA Mo YCTPaHeHUto
puvicka.

KpacHas 30Ha: MeponpuATUS HO CHUXXEHWUIO pucKa 0653aTeNbHbI.

KOHCTPYKTOpPbI A0/IXHbI MPOBEPUTL CBOICTBA paboyelo 060pyf0BaHNS, KOTOPble JOMKHbI YA0aTCTBOPATL Tpex-
30HHOW CUCTeMe OLEHKMN OTHOCUTENbHO pa3a KpuTtepmeB (cM. pucyHok | TOCT MCO/TO 12100-1). Pe3synbTar aToin
OMEHKMN AacT yKa3aHue Ha TO. XIOKHO /I HOBYIO KOHCTPYKLMIO 3aHECTU B 3e/IeHYI0 30HY (He3HauuTeslbHbIli PUCK): B
cfyyae, eciv 3TO HEBO3MOXHO, TpebytoTca [pyrue MeponpuaTus, 4Tobbl rapaHTUpoBaTb, UYTO OMepaTop MpPUMeHseT
pa6oyee 060pyAoBaHMe C He3HAUYNTEIbHBIM PUCKOM. Takue Apyrue MeponpuaTAS MOTYT MMeTb yKasaHUs Ha onpefe-
NIeHHOe NpuUMeHeHWe paboyero 060pPyfOBaHMSA, a TaKXe YKasaHUsl, YTO TONbKO 0OYYeHHbI onepaTtop MOXeT obpa-
warbca ¢ paboumx! obopyfoBaHUEM, UM YKa3aHWA O MaKCUXLL/IbHOM CPOKe, B TeYeHWe KOTOPOro omnepaTtop MOXeT
pa6oTtaTb ¢ pabounx! ob6opyfoBaHNEM, a Takxe fpyrue yCcnoBus.

B HeKOTOpbIX 06CTOATENLCTBAX HEBO3MOXKHO MPOBECTU KOHCTPYMPOBaHME TaK. YTobbl FrapaHTMpoOBaTbh He3Hauu-
TeNbHbIV PUCK ANs onepaTopa. B aTom cnydyae onepaTtopy AO/MKHbI BbITb faHbl YeTKME UHCTPYKLUMKU No paboTe.

Ha aTane KOHCTPyMpOBaHWSA BaXHO, 4TO6Obl paboyune ycnoBus, B KOTOPbIX MPUMeHsieTca paboyee 060pyAoBaHue,
YUUTbIB/INCb NPU OTHECEHMM 060PYA0BaHUS K 3e/IEHOM, XeNTol UM KpacHoi 3oHax!.

A.4 TpyMep TPex30HHOW CUCTEMbI OLEHKMN

HaxxaToe negann

PucyHok A.l1 nokasblBaeT NPUMeHEHWe FPex30MHOlM CUCTEMbl OLEHKW ANS nejaneil BUAOB, KOTOPble NOKasaHbl
Ha pUCYHKe A.2.
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G — 3eneHan Ha. ¥Y—acnna 30Ha. R — KpacHas 30Ha

* o4 3eN1eHOl 30HOM HAXOAMUTCA 30HA OT XXeNTol Ao
KpacHOW, B 3aBMCMMOCTM OT Beca HOrH/cTonbl. AN rapaH-
TV 6€30MacHOCTMW 1 300POBbS 3e/1eHast 30Ha Jo/KHa o6ec-
neymBarb ONTMMaNbHOE COMPOTUB/IEHWE Nejain  BO
n36exxaHue HempegHa3HaAUYeHHbIX ABUKEHUIA.

PucyHok A.1 — Ycunusa gnsa nepaneil 4ByX BUA0B

a> HaXaTue nefgann ABMXXEHUEM HOru

(Hanpumep. 1OPMO3> B) HaxaTue nepann ABUXEHUEM CTOMbI

PucyHok A.2 — Haxatve nefanv fBUXKEHMEM CTOMbl U HOTU
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MPUNNOXEHWNE B

(cnpaBo4HOe)

Bubnuorpagus

|1] EH 547-1—96 Be3onacHocTb 060pyaoBaHuUA. Pasmepbl Tena yesoBeka. YacTb 1. OCHOBHble NPUHLMMBLI Onpefe-
NIeHNA pa3MepoB NPoxoda Beem TesloM K paboymMm mectam 060pyfoBaHuUs

EH 547-2—96 bBe3onacHocTb 060pyfoBaHmMA. Pasmepbl Tena YenoBeka. YacTb 2. OCHOBHbIE NPUHLMNbLI ONpeje-

NeHNA pa3mMepoB OTBEPCTMWIA AN JOCTYNa OTAE/bHLIMW YacTaMU Tena

EH 1005-1—93 Bbe3onacHocTb 060pyaoBaHus. dusnmyeckme BO3MOXHOCTY YenoBeka. YacTb 1 TepMuHbI 1 onpe-

fneneHuns (MpoekT)

EH 1005-2—93 be3onacHocTb 060pyf0BaHNA. D U3MYHECKME BO3MOXHOCTM YenoBeka. YacTb 2. PyyHoe mMaHuUMy-

nnpoBaHne 06bEKTaMu, CBSA3aHHbIMY C 060pyAOBaHMEM (MPOEKT)

EH 1005-3—93 Be3onacHOCTb 060pyoBaHUsA. du3nyeckme BO3MOXHOCTM YenoBeka. YacTb 3. PekomeHayemble

npegenbl yCUANA ATV yrnpaB/ieHnst 060pyfoBaHNeM (MPOEKT)

EH S94-1—97 Be3onacHOCTb 060pyf0BaHNUN. DProHOMMYECKMEe TpeboBaHMA K KOHCTPYMPOBaHUIO MHANKATOPOB

1 OpraHoB ynpasneHus. YacTb 1. BsaumogelicTBue oneparopa ¢ MHAMKATOPaMU 1 opraHamu ynpas/eHus

EH 894-2—97 Be3onacHOCTb 060pyA0BaHNsA. IProHoOMUYecKme TpeboBaHNSI K KOHCTPYMPOBaHUIO MHANKATOPOB

v OpraHoB ynpas/ieHns. Yactb 2. MHanKaTopsl

EH 894-3—92 Be3onacHOCTb 060pyf0BaHUA. DProHOMMYECKe TpeboBaHUSA K KOHCTPYMPOBaHMUIO UHANKATOPOB

1 opraHoB ynpasneHusa. YacTb 3. OpraHbl ynpasnieHusa (NpoekT)

EH 563—94 Be3onacHocTb 06opyfoBaHusA. TemnepaTypbl MOBEPXHOCTEN, K KOTOPbIM NpUKacarTcs. IproHoMu-

YecKue flaHHble ANs YCTaHOBMIEHNSA TPaHUYHbIX 3HAYeHW TemnepaTyp 4/19 FopsYMx noBepxHoCTewn
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