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Brenenne

Iens pa3paboTKH HACTOSINETO CTAHIAPTA, CONEPIKAIIEro HISHTHYHEH TEKCT eBpPONeHCKOTO CTaHaap-
ta EH 614-1—95, — mNpemocTaBUTE KOHCTPYKTOPaM H H3TOTOBHTEIAM PYKOBOICTBO MO Oe30IACHOMY
KOHCTPYMPOBAHHIO padodero oDopynoBaHHA NPOHU3BOICTBEHHOIO W HEMPOHW3BOICTBEHHOTO HA3HAYCHHS C
YIETOM OOIIIX PPrOHOMHAYCCKHIX MPHHITAIIOR IS TOCTHAKCHHASA FApMOHH3ANNH C ¢BPOIICHCKHM 3aK0HOOA-
TETILCTBOM.

B nacTogmeM cTaHgapTe NOHATHE «DPrOHOMHAKA» OTHOCHTCHA K MHOTOOTPACIECBOH HAYIHOH IMCITHII-
IHHE H ee NpUMcHeHHIO. IIpH NpHMeHeHHH SPIrOHOMHYCCKHX IIPHHIMIIOB B KOHCTPYHPOBAHHH pabouci
CHCTEMEI BAKHO YYWUTHIBATE UEIOBEYECKHE CHOCODHOCTH, YMEHHS, OTPAHHYCHHS W MOTpeOHOCTH, Korga
paccMaTpHBAIOT B3AHMOICHCTRHS MCKIY I¢I0BEKOM (OTeparopoM), pabodanM 0G0opyIOBAHHCM H PadOIHMH
YCITOBHSIMH.

BDproHoMIYHAA pabovas CHCTeMa MOBHIIAeT 6e30IACHOCTE, IPOA3BOIATETLHOCTE H 3P (heKTHBHOCTE
TPyIa, VIYYIIIAeT YCIOBHSA PAOOTH H XXH3HH YelIOBEKA M YMEHBINACT BpeIHOE BO3ICHCTRHE Ha €r0 3I0POBEE
# 3PPEeKTUBHOCTE IeITeIBHOCTH.

Hacrogmii cTaHmapT — OTHH U3 KOMIDIEKCa CTaHIapToB «be3onacHoCTsE 000pyIoBaHM», paspabo-
TAHHBEIX BO HCIIOIHCHHE ¢BPOICHCKHX THPCKTHB M COTTIAIICHHH.
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HAIIMOHAJUBHBIA CTAHJIAPT POCCHUNCKON PEJEPAILUN

BezonacrocTs 0bopyIOBAHAS
APTOHOMWUYECKHE ITPUHITUITE KOHCTPYUPOBAHNUA
Hactn 1
TepMHHBI, OOpeneleHus] W OONIHE MPUHITHILI

Safety of machinery. Ergonomic design principles.
Part 1. Terms, definitions and general principles

Mara seegenua 2005—01—01

1 Obaacts npaumMenenns

Hacrosimmii cTaHITapT YCTAHABTHBAST TEPMHHE! M ONpeleTeHHA TTOHATHI B 06IacTH Ge30MACHOCTH
pabodero obopyI0BaHAL H O0IIHAE SPTOHOMHAYSCKHE IPHHIMIIL €70 KOHCTPYHPOBAHHS C HEBI0 00eCIIeUHTh
TapPMOHH3AITHI0 HAITHOHATBHEX (POCCHICKHX) CTAHTAPTOR C eBPOIMEHCKIMH CTAHTAPTAMH.

Hacrosgmii cragmapT olpelsigeT B3anMoIeHCTBIE MeXIy 0IepaTopoM H pabodnM ob0opyIOBaHHEM
IIPH €0 TPAaHCHOPTHPOBAHHH, YCTAHOBKE, SKCIUIYATAIIHH, TeXHIYSCKOM 00CIY:XKHMBAHHH, YHCTKE H comep-
KHT 3PTOHOMHUECKHE TIPHHITHILI, KOTOPEE CIENyeT YIMTHBATE IS COXpaHeHHI 300POBhS H Be30MacHOCTH
oIepaTopa.

DProHoOMHYSCKHE MPHHIHIE HACTOAIISTO CTAaHIApTAa OTHOCATCS O¢3 OrpaHHYeHHMI K pasTHYHEBIX
THIAM HHIABHIYAILHEIX ocofeHHOCTEH omepaTopoB. MH(MoOpMAaIIHK ¢ pasMepax Tella oleparopa cleryer
HHTCPIPETHPOBATEL TAK, YTOOR 0HA IOIXOOINIA K COOTBETCTBYIOLICH IPYIIE OIepaTopoB.

CTaHIAPTH, VKA3AHHEE B IPHIOKEHHH b, IpHBEIeHE TOTBKO IT HHGDOPMAIIHH.

2 HopmaTHBHBIE CCBLIKH

B HacTodImeM CTaHIapTe HCIIOIb30BAHE CCHUIKH Ha CIETYIOIINE CTAHIADTH:

IoCT MCO/TO 12100-1—2001 bezonacHocTE 060opynoBaHHA. OCHOBHEIE TIOHATHS, OBITHE MPHH-
ITHIOH KOHCTPYHpoBAHNA. YacThs 1. OCHOBHEIE TePMHHE, METOTHKA

I'oOCT MCO/TO 12100-2—2002 besonacHocTh 0bopynoBaHHA. OCHOBHEIE TOHATHS, OBIIHE MPHH-
ITHIB KOHCTPYHPOBAHAKA. YacTs 2. TexHmuecKnue MPaBHIA H TEXHITISCKHE TpeDOBaHHST

3 Onpenenenusa

B HacToglieM cTaHIAPTe MPUMEHSIOT CIEAYIONIHE TePMHHEL ¢ COOTBETCTBYIOIINMH OIIpene e HUIMH:

3.1 omeparop: Jlumo (yrH J1HIa), KOTopoe(ble) 3aHAMACTCA(IOTCA) YCTAHOBKOH H IMyCKOM B DKCILTY-
ATANMIO, HATATKOHN, TeXHHIeCKUM ODCIYKWBAHUEM, YMNCTKOH, peMOHTOM MIH TPAHCIIOPTHPOBAHHEM 000-
pynoanus (cM. 3.21 TOCT UCO/TO 12100-1).

3.2 pabouee 3amanme: JledTeIBHOCTh, KOTOpas HeOOXOOWMA NS TOCTIDKEHUT pabodeil crcreMoi
3aTAHHOTO PE3YNBTATA.

3.3 pabouee obopyaoBanme: MalllMHLI, HHCTPYMCHTEI, TPAHCIIOPTHEIC CPEICTBA, YCTPOHMCTBA, MEXa-
HU3MEl, YCTAHOBKH W JIPYTHC TIPUHAIICKHOCTH, HCIONB3YEMBIC B pafodci CHCTEME.

3.4 pabouas otaacts: IIpocTpaHCTBO, MPEIHASHAYCHHOE OTHOMY HJIM HECKOJNBKHMM OIEpaTopaM B
paboveH cHCTEeMe 711 BBIIOJIHEHHMS Pabovero 3alaHMs.

3.5 paboude ycaopus: DizudecKne, XMMHIeCKHe, DHOIOTHUSCKHE, OPTAHU3AITMOHHEIE, COITHATBHEIE
M KYJIbTYPHBIE (DaKTOPH, KOTOPLIE OKPYKAIOT OIepaTopa B ero pabodch obiaacTH.

Wananue odmnpnannnoe
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3.6 pabouee Mecto: COBOKYIHOCTH pabouero obopymoBaHHS B pabodeil o01acTH, OKPYKEHHOTO
paboYrMH YCIOBHSAMM.

3.7 pabowas cucteMa: Pabodad cricTeMa BKIIOUACT B ccOd B3AMMOICHCTBHC OTHOTO HIIM HECKOIBKIX
ONeEpaToOpoB ¢ pabouyuM OBOPYIOBAHKEM, YTOOLI BRIMOJIHATE padodee 3amaHue B padouci obiacTH, B
PaBOTIX YCIOBUX, MPH YCTAHOBICHHKIX PAGOTHM 3aTaAHHUEM DEXKHMAX.

3.8 mnanmposane patoTel: OpPraHu3aIHg | TMOCAeTORATeIFHOCTE BO BPEMEHW W MPOCTPAHCTBE MH-
THBHIYATHHEIX 3aTAHWIA.

3.9 opranmsanms padoTel: O0cCIICUCHIC B3aHMOICHCTBIA OMCPAaTOPOB B padodci(mx) cHCTeMe(ax).

3.10 paogee HanpspKeHue (MM BHENHSA Harpy3ra): COBOKYITHOCTE BHEITHHAX YCIOBUH U TPeOOBAHWIH
B pabovel cucTeMe, KOTOPHIE MOTYT OTPHIIATETEHO TTOBTHSTE HA TICHXONIOTHYECKOE WU (HM3HOMOTHYCCKOE
COCTOSTHHC OIIEPaTopa.

3.11 pabodgee cocTosiue (AIH BHYTPEHHSS peakudsn): Biudnne padodero HAIPSKCHHT Ha olepaTopa
B 3aBUCHMOCTH OT €70 WHIMBHIYATEHEIX 0COOEHHOCTEI W CcTIOCODHOCTET.

3.12 paBogas yeranocTh: MecTHoe WIH odlllee HEMATOIOTHYESCKOS TIPOABIeHHE pabotero COCTOSHHUS,
KOTOPOE MOXET OBITH YCTPAHCHO MOTHOCTHIO TMOCIE OTIBINA.

3.13 pabogas mesTeapHocTh: Jliodas IeATeIEHOCTE OTICPAaTOPpa, HAIIPABICHHAS Ha JOCTICKCHHC 3aIaH-
HOTO Pe3yAETaTa PaboveH CHCTEMEL.

3.14 opran ynpagiaeHHs:: YacTh CHCTEMEI YIIPABIECHHS, KOTOPAS MIPETHAZHATCHA HETIOCPETCTBEHHO JITST
BO3MCHCTBHA ONEPATOPOM, HATIPHMED ITYTEM HaKATHA.

4 O0mue NPUHNHUNBI

B nocnemyiomx NONMyHKTAX HACTOSIIETO CTAHIAPTA TaHa HH(popMAamud 00 3PTOHOMHYCCKITX IPHHA-
IUIAX, KOTOPHIE CIEAYET YIUTHBATE IIPH KOHCTPYHPOBAHHH MAaIIHHLL.

Hna goctixeHHST >hpeKTHBHOTO, 3TOPOBOTO M De30MMACHOT0 B3aHMOIEHCTBHS OTIEPATOPOB C pabouHM
000pYIOBAHHEM CICHYET YUUTHIBATE B IIPOLECCE KOHCTPYMPOBAHES SPrOHOMHYESCKHE NPHHIIUAIIEL H TSXHH-
YecKHe TpeboBaHMS De30ITacHOCTH.

CobmomeHne >proHOMHYIECKHX IIPHHITHIOE HeOoOX0IMMO He TOMBKO T TPe HAZHATe HHOTO NCIOTb-
30BaHHA PadOYEro oDOPYIOBAHMA, HO TAKKE IS €ro TPAHCIIOPTHPOBAHWSA, YCTAHOBKH, DPETYIHPOBKH,
TeXHHYIECKOTO ODCIYKHBAHHSI, IHCTKH H peMOHTA. IToCKONBKY OTHeNbHEIE KOHCTPYKTHBHEIE pelleHHS
MOTYT TIOBIHSITH IPYT HA IIpyra, CIEIyeT YIWTHBATE B IIpoIlecce KOHCTPYHPOBAHHS TakKKe MOOOE HMX
BiauMomgciictere. Ilo »ToH NpHYMHE KOHCTPYHPOBAHHC DACCMATPHBAST B OCHOBHOM B3aHMOICHCTBHE
oreparopa W padbodero oDOPYNOBAHMS, a TAKXKE pasnelcHHE (PYHKIWH W paboT MeXIy OIeparopoM H
pabounMm obopynopaHHeM. 1lenplo ABIHACTCS KOHCTPYHPOBAHME Palo49eH CHCTEMEI, KOTOPAd COITIACYETCS
CO crnocobaMH, OrpaHHYCHHAMH H IMOTpeOHOCTAMH denoBeka. IlosroMmy HeoOxomouMm aHamui pabodero
3a04HHMA B IPOIECCE KOHCTPYUPOBAHHS.

4.1 KoHcTpyHpoRranue ¢ y9eTOM aHTPOTOMETPHH H GHOMEXaHHKH

411 PasMepH Tena

OCopymoBaHKue JOCKHO KOHCTPYHPOBATECA C YYETOM DA3MEPOB Teld IIPSAIIOIaracMoi rpyImibl OIS -
patopoB. IIpH 2ToM cledyeT YIMTHIBATE CICIYIOIICE:

- pasMepHl TeJla B3POCTHX, JeTell W MOKWIRX (CTATHYeCKHe W THHAMHWYECKNE, B COOTBETCTBYIOICH
OJIEXIE W/WIN CO CPeCTRAMW MHIHBHITYATBHOM 3aIIHTH);

- TIPOCTPAHCTBO IS OBICKEHUS TeNa M ero IacTel,

- 0C30MAaCHBIE PACCTOSHHAL,

- JOCTYTTHHEIE PA3MEPH (IpH padoTe, PeMOHTe M TeXHHYECKOM 0OCTY:KHBAHWH) ¢ MCTIONB30BAHHEM,
HAIIPHMED, aHTPOINOMETPHYSCKUX 1HA0I0HOB, MAKETOB HIH KOMIILIOTEPHBIX MOIeIei.

1IpH KOHCTPYUPOBAHHH ODOPYIOBAHHS HEOOXOIMMO YYHTHIBATE CICIYIOIIAC MTPHHITATILL

a) BEICOTA M Opyrue PYHKIMOHAILHEIE PA3MEPH 0DODYIOBAHHSA NOJDKHEI COOTBETCTBOBATE TAHHEBIM
OIIcpaTopa M BHIY BEITTOMHACMOM HM padOTH M MOITOHATLCA/TIOIOHPATECS, HAIIPUMED, IIVTEM PETYIHpPO-
BaHHST;

0) BHJ, pACNIONOKEHHUE W PETYIUPYSMOCTE MECTA TSI CHIEHHS JODKHEI MPeNyCMAaTPHBATECH C YISTOM
pasMepoB OIEpPaTopd, ero MOo3K H BRIIOIHIEMBIX HM (OYHKITHIT,

B) JOIDKHO OHITH TPETYCMOTPEHO JTOCTATOUHOE TIPOCTPAHCTBO NI JTBWDKEHHS YAcTell Tena, yIacTBy-
OIIKX B padoTte, 4ToOBl MOXKHO OBIIO BBEINOMHHTE pabodce 3alaHHE B YIOOHOH MO3¢ W NyTeM YIOOHBIX
IOBIDKCHHIT, TOCTYII M M3MEHCHHE TIO3EI IOKHE OBITE JICTKHMH;

I) PYYKH H NMeIaan 000pYAOBAHNS TOKHE COOTBETCTBOBATE 0 hopMe B (GYHKITUAM AHATOMIH PYKH
WMTH HOTH, 4 TAKXKE pasMepaM Tela TPYIIE ONepaTopoB. PYUKH nmd pydHoro pabodero obopyIoBaHUS

2
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TOICKHEI BRITH TAK CKOHCTPYHPOBAHEI, UTOOK OMEPATOP MOT MHPABMIBHO 33 HHX B3ATLCA W BHITOTHUTH
IIpeIyCMOTPEeHHOE OBICKCHHC,

) 9acTO NPHMCHACMEIC OPraHkl YNPABICHHA, PYIKH H ICIATH IODKHE OHTE PACIONTOXKCHE Tak,
9TOOR OHHM OLITH JETKO JOCTYIHEL OMNEpaTopy B HOPMANIBHOI pabouci mose. JApyrHe BaKHLIC OPTaHbl
VIpaBIeHNA, HANPHMEP aBapHITHEIC YCTPOHCTBA, JOIDKHE OBITH PACIIONOXEHH TaK, YTO0H OIIepaTop Mor
HX JIETKO JOCTATh; Peike HCIONb3YeMbIe OPraHkl YIPAaBICHHS He 00g3aTe/NIbHO IODKHE OBITH B Ipelenax
JOCATAEMOCTH, €CITH TOTHKO 3TOTO He TpebyeT pabouce samaHIe.

Utobe pabouee oBOpyTOBAHHE TPHCTIOCOBUTE MPH KOHCTPYUPOBAHWH K TIPEIMIONATAEMOH TPYIITe
OMepaTopoB, CIelyeT HCHoTh30BATh TI0 KpaiiHei Mepe oT 5 1o 95 mportenTHteil. B ¢Iygadx, Korma acieKTh
3T0POBEST H Be30MACHOCTH HAXOOSITCA HA TIRPBOM TUIAHE, CIeNyeT IPIMEHITh 6oMee MTHPOKHIT HHTepBaT —
a0 1 m/mmm 99 mpolleHTHACH coTmacHO OIeHKe pHcka. PabGouee obGopymoBaHHe IS HCHOTL30BAHHS
KEeHIMHAMH H MYXXYHHAMH JODKHO VIHTEBATE COOTBETCTBYIOIIHES IIPOLCHTHIH I SKeHIDHH H MYXIHH
(cm. EH 347-1 [1] m EH 547-2 [2]).

Ipw onpepescHAA BHYTPEHHMX PA3MEPOB (HAIIPHMED, TIPOCTPAHCTBA JIIA HOT) CISIYeT MCITOIb30BATh
3HAYCHHA 95-i1 mporeHTIvH. /11T IpeaeoB JOCATACMOCTH (HAMPHMED, MPEICHE T0CATACMOCTH I OIIc-
paTopa) cIelyeT IPHMEHATh 3HAUCHHS S5-Il IPONeHTHIN. g peryimpyeMEBIX pasMepoB pabodero obopy-
TOBAHHS TIPHEMITEMEIHl HHTEPBAT DODKeH BKIIOUATE B ceBsT oT 5 1o 95 mpoleHTHIe.

IIprumeganne — C TOIKH 3peHNd 300p0OBEs, Oe30macHOCTH ¥ 3MMeKTHBHOCTH CIEIYET NPH KOHCTPYHPO-
BAHWK pabouero oGOpPYIOBAHNS VUWTHIBATL BO3MOKHO Oonblnnii oxpar rpynn oneparopos. Takie dakrtopsl, kax
HEJOCTATOYHOE MECTO JNIT HOT, BIMSIOT HA CAMOYYBCTBHE Oneparopa. Byayimpe cTaHaapThl OYAyT CONEpPXaTh aHTpo-
MOMETPIYECKIe NAHHbIE 0 eBPOIEiCKOM HACEEHMH, a TAKKE O MPHMEHEHII 3THX JaHAbX. TIpH KOHCTPYHPOBAHIH
pabouero 00OpY¥IOBAHNS IS HHBAIMAOB CIeOyeT OCOOCHHO BCe OOMYMATE.

412 ITosa Tena

Ilo3za Tena omeparopa OpH paboTe He TODKHA HAHOCHTE Bpell 3T0POBEIO.

IIpu KOHCTPYHPOBAHHHE 000PYIOBAHNA CIASIYET YIUTHIBATE CIEIVIOIINE TIPHHITHITHL

4) HEeCTSCTBCHHEIC TO3BI, HAIIPHMED MCKPHUBICHHEIC WIH COTHYTHIE, & TAKKE OZHOOOpa3HAd Hes-
TEIBHOCTD, BEOylllad K YTOMICHHIO, TOJDKHE! OBITE HCKIIOYEHEL. J0JCKHA OBITh MPEIYCMOTPEHA BO3MOXK-
HOCTH IJI M3MEHEHHS TI03H;

0) ofopyooBaHHE HOJMKHO OBITH CKOHCTPYHPOBAHO TaK, YTOOHI IO3BONHTH ONEPATOPY BEIOHPATH
padoYdHe O3k, YePeIyIOIIHECH ¢ CHISHAEM, CTOSHHUEM H XOXIcHHeM. CHICHHE B ODIIEM MPEIIOYTHTENb-
Hee CTOIHHA,

B) TOMKHE ORITH MPETyCMOTPEHE OCHOBHAST HEOOXOTHMAS 1032 W COOTBETCTBYIONTHE OTOPKI JINsT
Tena. ONopH JOIDKHE OBITh BEITIOMHEHH M0 pasMepaM H MOMOKEHHIO TAK, 9TOOH H30eTraTh HEYCTOMIHMBOTO
non0XeHMd Teaa. I103E JODKHE COOTBETCTBOBATE MPHIATACMEIM YCHINAM. TeXHMIeCKHe BCIIOMOTATEIh-
HEIE CPENCTBA NOJDKHE OLITH MPETYCMOTPEHH TAK, UTOOH 00eCTIEUHTE TpedyeMoe BO3IeICTBIE H H30eXKATE
(PHBHYCCKHX TIEperpy30K. YTOOB 5TH TpeDOBaHHMSA PealH30BATE IS PYYHOrO padodero obopyIoBaHHE,
BASKHO PACIIONIOXKHUTE PYKOATKH VIIDABICHHA TaK, YTOOR M30eKAaTh HX IepeXBaTa B IIpoLecce padoThl.

413 /IBuXeHUsI Tena

PaBGo4ee 000pyI0BaHUE HOIDKHO OBTH CKOHCTPYHPOBAHO TAK, YTOOK! IBHKCHHUS TENA HIIH €T0 YacTeH
COOTBETCTBOBAIH €CTCCTBEHHEIM DHTMAaM H clocobaM BHITOMHeHHS. Oco0eHHO cllenyeT 00paTHTE BHAMA-
HHE HA TO, ITOOH OMEpaTop He JeIAT YACTHIX HIH JIHTEIBHBIX TBIDKCHHH ¢ CHIEHEIM IIOBOPOTOM CYCTABOB.

IIpu KOHCTPYHPOBAHHH padovuero odopyIOBAHNUA CIEIyeT VINTHBATE CISIYIOIIME TIPHHITHITH

4) TIpH UCTOTBE30BAHUH pabovero obOpYTOBAHUS CIeqyeT M30eraTh HEMOIBHKHEIX TI03 OTIEPATOPA;

6) pabouee oDOPYTOBAHHE CIeyeT KOHCTPYMPOBATE TaK, UYTOOH M30eTaTh MOBTOPSIONIHXCS (OMTHO-
00pasHEX) NMBITKEHHI, KOTOPEE MOTYT TIPHBECTH K HAHECEHUIO Villepda, DOMEe3HU W TPaBMaM;

B) IBWKCHMS, TPEOYIOIIHE BEICOKOH TOYHOCTH, MOJGKHBI BHIIOTHSTECH ¢ MAHAMAIBHEIM IIPHIOKC-
HHEM YCHIIMH;

I) DI PYYHHIX IBHDKCHWH, TPEOYIOIIHX BEICOKOH TOYHOCTH, CIEIyeT NPHUMEHSITh BCIIOMOTATCIBHEE
cpencTBa (HAIPHMEDP MOTLEMHWKH, HATIPABIAIONINS, (GHKCATOPE H T. I.);

) credyeT W30eTaTh MPWIOKCHWUS YCHIHH, TIPH KOTOPHIX TpedyeTcsl BpallcHUC WIH HeymobHOe
MOJOXEHHE CYCTABOB DYK M JAJ0HH.

414 OPuszuduecKoe YCHIHC

TpedopaHus padodero o0OPYIOBAHHA K (QHSHYSCKHM YCHIHAM OINEPATOpd TPH MX TIPHICKEHHH
JOICKHE OKITH parmoHaATEHEMHE (cM. EH 1005-1 [3], EH 1005-2 [4], EH 1005-3 [5]). IIpu oBpallileHWH ¢
OpTraHAMH VIIPABICHHA YCHIHA 3aBHCAT OT Beca, (bOPMEI, BETHIHHE, PACTIPCICICHHIA Beca M MOI0KCHHI
OPTAHOB YIIPABIEHWA; OT JMHTEIBHOCTH W YACTOTH TPHMEHEHHWS YCHIWA, OT MO3H OTlepaTopa (CHIIIas
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WITH CTOSMAd) W OT HAMNPABIEHHS JBIDKEHUS; OT TIPABHI W METOTOB paloTH, a TaKKe OT CTocoBHOCTEH
JAaHHOM TPYIIIBI ONMEpaTOPOB (HAIPHMED, M0j4, BO3PACTA, COCTOSHHUS 3I0POBbS, CTPOCHHS TEld U TPEHH-
POBAHHOCTH).

IIpn KOHCTPYHPOBAHUH pabovueTo 0DOPYIOBAHUS CICIyeT YIUTHBATE CIEIVIONINE TIPHHIIHITHL:

a) B choydae, ecnd TpebyeMoe YCHIIHME He MOXKeT OHTH obecnedeHO COOTBETCTBYIONEH MYCKYTBHOMH
TPYIIIOH, HEOOXOIHMO MPHMEHATh MEXAHHYCCKHE BCIIOMOTATEILHEIC CPEACTBA;

0) HM30eraTh IIMTILHOTO CTATHYCCKOTO HAMPLKCHHS MYCKYIOB (KaK HallpHMep, paloTa pyK Han
rofopoil). Macca pydHOI0 MHCTPYMEHTA MOXET IIPH JUIMTEILHOM BO3ICHCTBHHM BEI3BATH CYNIECTBEHHOE
YTOMIIEHHE MYCKYJIOB, ITOSTOMY €€ BO3ICHCTBHE CIeOyeT YCTPAHATE, HAIIPHMED MYTeM IMOIBEINHBAHI,

B) 1M YMEHBITIEHHS TMPHIATAEMOTO YCHIHS HeoOXOIMMO KOMTIEHCHPOBATE CHITY TSKECTH,

T) OPTaHKl YIPARTEHHS, PYKOITKH W MeNaTH padovero obopymoBAHNUA TODKHEL ORITE CKOHCTPYHPO-
BaHH TAK, 9TO0L MPHIATAcMOE YCHIIME OBIIO MEHHMATEHBIM H HE BEI3EIBAIO BPEIHOTO BO3ICHCTBHS HA
300POBEC MIH OE30MacHOCTEL OMEPaATOPa;

I) B 3aBHCHMOCTH OT TpeOyeMHBIX YCHIHi, pasMepa, (oOpME H TIOJOKCHHS OPraHoOB YIIPAaBICHUA
HeobXoanMo M36eraTh HepaBHOMEPHOI HATPY3KH Tea M ero JacTel. YeM ualte u muTeIbHee BO3NeHCTBHE,
TeM OONBIIE OHO MOMKHO BEIIOMHATLCA B CHIAYEM ITOTOXEHHH OTIEPATOPA;

€) ¢ y4eToM TpeDOBaHWH K padoTe ¢ PYYHHEM padodymM obOpyaoOBaHHEM, Macca ero JOIKHA OBITh
pacmupegeicHa TAK, YTOOR ObITIO JOCTHTHYTO COOTBETCTBYIOIICE PABHOBCCHE.

4.2 KoHcTpyHpoRaHHE ¢ YI€TOM YMCTBEHHHX CHOCOGHOCTEMH

C MOBHIICHHEM YPOBHA ABTOMATH3AIIHH TEXHHYCCKHX CHCTEM YMCHBIIAIOTCS TpeDOBaHHS K (DH3H-
YECKHM BO3MOKHOCTAM OMNEPATOpA H VBCIHYHBAIOTCA TPeOOBAHHA K €I0 YMCTBCHHEIM CHOCODHOCTAM
(BocTipuATHE M 00padoTKa mHbopMarm). Pabodce obopynoBaHHe TODKHO OBITH CKOHCTPYHPOBAHO TaK,
9TOOR! YIUTEBATHCE YMCTBEHHEIC CIIOCOOHOCTH OMEPAaTOpa, HE YXYIIIAIOCE €T0 310POBLE H 6¢30MacHOCTD,
a TaksKe MOBHIIATACEH 2(PEKTHBHOCTE pabodcii CHCTEMEL.

IIpn KOHCTPYHPOBAHHHN CIENyeT YIUTHIBAThL CIEIYIONIEe:

4) pabodce O0OPYIOBAHME ITOLKHO OBITE CKOHCTPYHPOBAHO TaK, YTOOBI €0 HCIIONB30OBAHHE HE
MEPETPYKAN0 YMCTBEHHEIS CIIOCODHOCTH ONCpPaTOpa;

6) mHGOpPMAITHS, TpedbyeMast T BRITIOTHEHHS padovero 33JaHusI, TOKHA OBITh TIPEICTABICHA TaK,
9TOOKI OIIEPATOP MOT €€ JIETKO BOCIIPHHATE;

B) MHGMOpMALMS DI ONepaTopa JIO/DKHA OBIThb MPENCTABICHA TaK, YTOOBl OH JIETKO €¢ IMOHAT H
MIPHMCHHI B paboTe, TO €CTh €My JOIKHA OLITE IPEIOCTABICHA BO3MOXKHOCTL 0030pa Kak Bcell paboucit
CHCTEMEI, TAK H OTHCIBHEIX IIAPAMETPOB;

T) BO B3aMMOJeHCTBYIOMMX CHUCTeMAX TODKHE OHTH obecTieUeHE AHAMOTHMYHEE PACTIONOKEHHWE W
HA3HAYCHHE YCIOBHEIX HM300PaKCHHH, CHMBOIOB M KOMAaHI,

4.3 Kouctpyupopanne HHAHKATOPOB, CHPHATLHBIX YCTPOMCTB M OPraHOB YIPABICHHS

431 MADAKaTOpH M CHTHAaIbLHHEe YCTpPoOHCTBAa

HMHAIHKaTOPE M CHTHATILHEIC YCTPOHCTBA JOKHE OBITE CKOHCTPYHPOBAHE, ITOT0OPAaHEl H Pa3MEIICHE
TAK, 9TOOE OHH COINIACOBBEIBAIHCHL C OCOOCHHOCTSMH HYEIOBCYCCKOTO BOCHPHSATHA H C BEITOMHACMBIM
saganmeM (cM. EH 894-1 [6] u EH 894-2 [7]).

OcobeHHO cIemyeT YIUTEBATh CIETYIOIee:

a) MHIHKATOPHE M CHUTHAJIEHEIE YCTPOWMCTBA JIOMKHE! ORITH CKOHCTPYHPOBAHE! TaK, YTOOH TAPAHTH-
POBaThk MX SCHOES H OTHO3HAYHOE BOCHPHATHE. BTO OTHOCHTCA B MEPBYK OUYCpellh K ABAPHIHLIM HHIHKA-
TOpaM M CHTHAIBHEIM YCTPOHCTBAM.

IIpu >TOM cICOyeT YYHMTHIBATE HHTCHCHBHOCTE, JUTHTCIBHOCTE CHUTHANA, IIBET, (DOPMY, BCIHYHHY,
KOHTPACTHOCTh, a4 TAKKe MPEBHIICHHE HAI ONTHYECKHM H 3BYKOBEIM (hoHOM. IlpH curHame TpeBorn
BO3ICHCTBHE YCIIHMBAETCH, €CIH 3BYKOBOH M ONTHIESCKHH CHTHATH TeHCTBYIOT COBMECTHO;

0) 4TOOB HM30cKATh HHQOPMAIMOHHOH H30BITOYHOCTH, CIEOYeT OIPAHHYHTH KOJMWYECTBO W THIILI
HHINKATOPOB H CHTHATIOB, HCOOXOIMMBIX IMTA BRIIOMHCHHS 33aJaHHAA, 10 HCODXOOMMOIO MHHHMYMA;

B) HMHJIMKATOPH WU CUTHAIBHLIC YCTPOMCTBA HODKHBI ObITh CKOHCTPYMPOBAHBI TaK, YTOGH IIPEIOCTa-
BHTEL ONEPATOPY SCHYIO M OTHO3HATHYIO MH(MOPMAITHIO, HEHY:KHOM MHMOPMAIIHH CIeIyeT N30eTaTh,

I) MHIAKATOPH W CHTHANBHEE YCTPOHCTBA JODKHE OHITE PACTIONOKEHK TAaK, 9T0OB B0 BOSMOXKHO
HAIeXKHOS, OTHO3HAYHOC H ORICTPOE OPHCHTHPOBAHHMC H pacliosHaBanme. IIpH oToM cileoyeT YYMTHIBATD
BEKHOCTE M 9ACTOTY OTICABHELX ICMSHTOB MH(OPMAIIFH, a TAKCKE 00PaTHYIO CBS3E B IpeIenax padodcH 3amadi.
Dopma 1 conepikaHie STOH HHGOPMAITHN TOIGKHE ORITH OTHO3HAYHE H XOPOIIIO H3BECTHH orepatopy. Mopma
H M3MEHSIeMOCTh HH(MOPMALTHHE TODKHE! YIOBIETBOPSITE COOTBETCTBYIONINM TPeOOBAHIIM.

432 OpraHe ynpaBIcHHSA

Opradsl yOpapIeHNT H UX (PYHKIIHH JOCKHE OHTH CKOHCTPYHPOBAHEI, BHIOPAHE H PACIIOIOKESHE
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TaK, 9TODK OHH COOTBETCTBOBANH (HHM3HOTOTHISCKHM OCODEHHOCTSM YeloBeKa (0COBEeHHO eT0 BO3MOXK-
HOCTHM JBHXKEHHMHA) M HaCTSM €ro Teia (PyKam, IMalbllaM, HOTdM WIH IPYTHM YacTAM Teld), KOTOPBIE
VIACTBYIOT B VIIPABISAIOMINX BO3MEHCTBIAX. IIpH 5TOM clemyeT YUHTHBATH CKOPOCTh H TOUYHOCTEL YCHIIHH,
4 TaKKe TpeQOBAHMS K MX IMPHIoKeHHIO. IIpaBHIEHASL KOHCTPYKIIHA OPTAHOB VIIPABICHHST BEIeT K YMEHB-
meHN0 ommbok 9enopeka (cv. EH 894-3 [8]).

1Ipu KOHCTPYHPOBAHHHM CICIYET YIHTEIBATE CICIYIOIIEE:

d) THII KOHCTPYKIIMH M PACHOIOXCHHE OPraHOB YIPABIECHHS TODKHBI COOTBETCTBOBATE PadOUYEMy
38JaHHLD;

©) OpraHEl YIPABICHUS JIODKHE! OBITE CKOHCTPYHPOBAHEI H PACIIONOXKESHE! TAK, YTOGH CBECTH IO
MHHHMYMA OIIACHOCTE I 3I0POBbS H XH3HH OIEPAaTOpa C YYETOM BO3MOXXHOCTH HECYACTHBIX CIIYYACH,
YACTOTH HCHONB30BAHHAA M T. I. s pYYHBIX MAallMH BaXXHCHINKE OPraHbl VIIPABICHHWHA TOJCKHEI OBITH
PACIIOIOKEHBI TAK, YTOOR OIISPATOP MOr Ha HHX BO3ICHCTBOBATE, HE OTIIYCKAS PYKOLTOK;

B) padoumii X0I W pabodce NMPOTHBONCHCTEUC OPraHOB YIIPABICHHSA HCODXONMMO BHOHPATh B 3aBH-
CHMOCTH OT PabOIEro 3aJaHuT 1 (QH3HOIOTHIESCKIX 0CODEHHOCTEH OMeparopa, Ha OCHOBE OMOMEXAHMIEC -
KHX H aHTPONOMETPHYCCKHX TaHHBIX;

r) (GYHKIMW OPraHOB YIPABIEHUS NOLKHBI OBITH NETKO PATHYAMBL, 9TOOK H30€XaTh MEPeNyThIBA-
HUS ¢ APYTUMHM MOTOOHBEIMH HIH COCETHHUMH OPTraHAMH YIPABICHHST,

II) PACIIONIOKCHHUE U IBHXCHHE OPTaHOB YIIPABICHHS, NX ICHCTBHE W CBA3aHHAS C HUMHW HH(QOPMAaIlAg
TOKHE OTHO3HAYHO COOTBETCTBOBATH OPYT OPYTY;

€) Opra’bl YMpaBIeHHs, 0OCOOEHHO YCTPOMCTBA NS TTyCKA, JODKHKE! OHRTE BRIOPAHE!, CKOHCTPYHPO-
BAHHEl M PACHONOXKEHE TAK, YTOOK WCKIIOIATE HETIPEIYCMOTPEHHOE BO3IEHCTBHE;

X) TIpH CMEHE OMepaTopoM OMHOW MANTHHEL HA JPYTYI0, MTOX0Xero THMA W AHATOTWIHEX (DYHKITHIA,
OPTaHB VIIPABICHHA JOMKHE OHTH PACTIOIOKEHH TAK, 9TOOH HCKIIOUHTE MYTAHHITY H YMEHBIINTE KOTH-
TeCTBO OIIHOOK;

H) TYTLT YIPABICHUS JOIDKEH ORIThH CKOHCTPYMPOBAH OTHOCUTEMHHO (hOPMEI, MONOXEHUS U OIOKH-
POBOK TaK, 9YTOOB HCKIIIOYHTE BO3MOXKHOCTE YEI0BEYECKHX OLIMOOK;

K) KOJMYECTBO OPTaHOB YIIPABICHHS JTOIDKHO OBITH CBEICHO K HEOOXOIMMOMY MUHHMYMY. OpraHbl
VIIPABICHNUS TODKHE OHITE PACTIONOXKEHE TAK, YTOOE HEODXOMHMMEIE MO PA0OIEMY 3aTaHUIO UX ITOIOKSHNAL
TOCTHTIACE ICHO B OTHO3HAYHO. YTOOR 3TOr0 JOCTHYL, CICIYET YIHTHIBATE IIOCICIOBATSIIBHOCTE PACIIO-
JOXKEHUSI, BAXKHOCTEL H YACTOTY OTICNBHEIX TIBIIKCHUH.

4.4 BzaaMoneiicTie ¢ GHIAICCKUMH PATOUHMH YCIOBHAMH

IIpu KOHCTPYHPOBAHHHM padoUuero 0D0pYIOBAHNI CIeIyeT YINTHBATE BO3ACHCTBHE MIOOEIX SMIIC-
CHI, BHICIACMEBIX O0OPYIOBAHHCM, Ha oleparopa M pabodHe YCIOBHA B coOoTBeTCTBHH ¢ T'OCT
HCO/TO 12100-1 n TOCT UCO/TO 12100-2.

441 MMy u BUOpanug

YpOBHH 3BYKOBOTO TABJICHHUA M ApaAMETPEl BUOPAIIHK HA Pa00YHX MECTAX, BO3HHKAKIIHES IIPH padoTe
0DOPYIOBAHHNA, HE TOCKHE MPEBRIIATE JOMYCTHUMHX HapaMeTpoB. MeTOI KOHCTPYHPOBAHUL TOIGKHE
OBITE HAIPABICHE HA YMCHBIICHHE BIIMSHHA 3THX (DAKTOPOB B MECTE MX BOSHHKHOBCHHA.

442 TennoBoe H3INIYYEHHE

Bosaukaroice rnpu padote padodero o0opyIoBaHHS TEIUIOBOE HAIYMCHHE TODKHO OBITE CBEICHO K
MHHHMYMY.

OcoDeHHO CIEIYeT YYMTHIBATh:

a) TpedyeMule (M3AYECKHE pAbOUYHe HATPY3IKH OMEPATOPA,

0) TCIIOBBIC CBOMCTBA ONCIKIIH

B) OXHWIIAEMYIO TETIOBYIO HATPY3KY HA ONEPATOPA;

r) TeMMOepaTypy MOBepXHOCTeH, K KOTOPHM TIPHKACAETCA OTEpaTop B Tpollecce paboTH (CM.
EH 563 [9]).

443 Ocpelnrenue

OcBelllcHHE TOJDKHO CIIOCOOCTBOBATE BEIIOMHEHHK padovero 3adaHusa. Ecin aHaW3 3amaHus [IOKa-
3HIBACT, 9TO OKPYKAKIIETo OCBeIIeHAI HeJOCTATOUHO, TO CICIYET IIPEeIyCMOTPETh TOMOIHUTSILHOE MECT-
HOE OCBEIllcHHE, HAIIPHMED IS YCTAHOBKH, PETYIHMPOBKH 00opynosaHHud. OcBelllieHHE JODKHO ORITE
OPraHA30BaHO TAK, YTOOR MCKIIYHTE IIPHHATHS OIEPATOPOM HECCTECTBCHHEIX 1103, 1IpH HCNoIs30BaHHN
PETYIHPYEMOTO OCBEIIEHHS CPENCTBA PETYIHPOBAHNS NODKHB ORTEH YIOOHO PACTIONOXEHE U He JODKHE
HoABepraTh OMACHOCTH OIepaTopa.

OcOoBDSHHO CIEOYeT YIMTHBATEL CICOYIOUINE (DaKTOPLI:

4) M30EeraTh MepPITAIIIETO CBETA;
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6) n3derark 3aTeMHEeHHS WJIH CITHINKOM CHIBHOHM OCBeIeHHOCTH;

B) m3deraThk 0dPa3oBaHHASI TCHCH;

r) m3beraTh cTPODOCKOMITECKOTO 3(PheKTa;

I) KOHTPACTH TOIDKHEI OHITH COM3MEPHME ¢ PAbOTHM 3aTaHHEM;

€) IODKHA COXPAHATBCH LBETOIEPEIaYa.

444 OnacHbe MATEPHANAK H H3JIYYEHHHA

Pabouce obopymoBaHHE TOKHO OBITE CKOHCTDYHDPOBAHO TAaK, YTOOHI IIPH €ro paboTe BBIICICHHS
TIOOBIX OMACHKIX BEIECTB M M3TYIeHHS OBUTH 0003HAYEHE M COOTBETCTBYIOIIHMH YCTPOHCTBAMH H301H-
pPOBaHHI, ¢ TeM 9TOOH HX MapaMeTPHl He IPEBHINATH TOIMYCTHMEIX IIPEIeIoB.

4.5 BszauMojaeicTBHS B Iporiecce padorThbl

Bun u criocod ynpaBieHUA patodnM o8OPYIOBAHHEM, 4 TAKKE pasnclcHHe QYHKIHH MeXITy ornepa-
TOpOM M PabovYuM 0DOPYIOBAHHEM HMEIOT Oocofoe 3HAYeHHE MIT oDecIieMeHHs B3auMOOeHCTBHST MeXIy
STHMH PA3TAIHEIMHA 3TeMEHTAMM.

OcoBeHHO CICIYET YIUTEBATE CICIYIONICE:

d) COCTAaBHEIC YaCTH padodero 000pyIOBaAHHS TODKHEL OBITH PACTIONOXKCHB! TAK, YTOOHI CIIOCODCTBO-
Barhb 2(hpeKTHBHOMY BEIIONHCHHIO PA0OYETo 3aIaHHd M COXPAHCHHIO 3MOPOBEA, 0becHedcHHAIO Oe30mac-
HOCTH H XODONICIO CaMOYYBCTBHA olicparopa. Hanmpmmep, paccTogHHE MEXIY 4YacTIMH padodero
00OPYIOBAHHUA TOJCKHO OBITh TAKHM, YTOOR OBINIO HEODXOOMMOE IIPOCTPAHCTBO IIH MPOX0Ia OIEPATOPOB
H MEPEMEICHHA MATEPHAIOB, a TAKKE 0DCCIICUHBATHCE BO3MOXKHOCTH ITA HAOIIONCHHIT;

6) cTMocoDH TPAHCTIOPTHPORAHUS BCTIOMOTATENRHEIX CPEICTE M MATEPHAIOB JIOMKHE OHITE CKOHCTPY-
HPOBAHE! TaK, YTOOH CBECTH OIMACHOCTE 10 MHHHMYMA;

B) pabouee oDOPYMOBAHHME JOMKHO OBITH PACTIONOXKEHO TAK, UTOOH HCKITIOUUTE OTACHOCTH IS
OIepaTopa, HCXOIIIIYI0 OT COCETHETO Pabovero 000pYIOBaHHS,

I) TOpH PACHONOKEHWH HHIHKATOPOB Ha OPTaHAX YIPABIEHHS TODKHO ORITE 00ecTieYeH0 TIONyIeHe
OIIePaToOpPOM OT THX HHIMKATOPOB ACHOH M OTHO3HAYHOH MHMOPMANNH, IPH >TOM HHIHMKATOP H OpraH
VIPaBICHHS JOIKHH COOTBETCTBOBATE OPYT IPYIY;

o) padodrii PUTM TBIDKEHWH oTleparopa He JOKeH OHTH CBA3aH ¢ IMUKIAMH TTOTYaRTOMATHIECKOH
HMTH aBTOMATHYECKONM MAIIHHE WM TPAHCHOPTHOTO KoHBeiiepa. HesaBHCHMOCTE JeHCTBHH olleparopa
MOKET OBITh OoBecIeueHa JOIOIHHTE/IBHOR OCHACTKOM, poboTOM M T. 1.

€) pydHOoe pafodee 0BOPYIOBAHHE JOIDKHO ORITE CKOHCTPYHMPOBAHO TAK, YTOOH OHO TIO paszMepaMm,
Macce H hOpMe COOTBETCTBOBANO AHATOMHH PYKM M TIO3BOMSIO OMEPATOPY BBEITIOMHATH €CTECTBEHHHIE
IBIDKCHHA MPH €0 HCIIOIL30BAHHII,

3K) BO3MOXKHOCTH BHITIOJIHEHMS OIEPATOPOM OIEPAIIMH CIeBa W CIIpaBa;

H) ITOCKOJIBKY KOHCTPYKTOPH 3apaHee 3HAKT (haKTOPH BOIEHCTBHA HA OKPYXKAOIIYIO Cpey NMpH
HCIIOIB30BAHHH 0BOPYIOBAHUS, TO 5TO TOXE JOMKHO YIUTHIBATHCH.

5 TIpuMeHeHHEe SPrOHOMHYECKHX NPHHIHUNOB B NPONEcce KOHCTPYHPOBAHUS

KoHcTpyrpoBaHHe padodero oDOpYyIOBAHHS MOXET OHTH OIMMHCAHO NMPH NMPUMCHEHHWH CHUCTEMHOTO
MOAEMHMPOBAHNUS KAK METOIOMOTHYECKHH TIPOIece, 4 TAKHe OCHOBHEIE 3aTadH, KaK OTpefeleHHe TeNH,
YCTAHOBNEHHE TPeDOBAHUH M OIICHKA IBISAIOTCS COCTABHBIMH JACTIMH 3TOTO Ipoliecca. IIpH 3ToM crieayeT
VIUTHIBATE OCHOBHEIE KOHCTPYKTHBHEE W 9el0BeuecKHe (DAKTOPEL

IIponece KOHCTPYMPOBAHHMS MOXHO Pa30HUTh HA YETBIPE STalla:

1 — pa3paboTKa H yTOUHEHHE TeXHHISCKHX TPeDOBAHMIA;

2 — pa3paboTKa TPeIBAPHTENEHOTO KOHCTPYKTOPCKOTO TIPOEKTa (MM TIPOSKTOR);

3 — paszpadoTKa JeTaTbHOTO KOHCTPYKTOPCKOTO TIPOEKTA;

4 — BHIIIOJIHCHHE.

Ha stane 1 pazpabaThBAIOT W YTOUHSIOT COOTBETCTBYIONIHE CHCTEMHEE TPeGOBAHUA IS CO3MAHHS
TepevHsT BHMNOTHAeMEIX GyHKITIH. Ha 5Tamne 2 KOHCTPYKTOp paspabaTHBAET 3CKH3HYIO TOKYMEHTAITHIO TIOC-
TeTORATENEHO J0O TeX TIop, KOTMa ClemyeT OMNpedeluThed ¢ KOHIEMIHeH nanwHekned padors. Ha stame 3
KOHCTPYKTOP TIPOTOCKAET pa3padoTKY MPOeKTa A0 TMOMYYISHHS Pe3ylbTaToB, HA OCHOBE KOTOPEIX MOKHO
CO3TATE PABOUYIO KOHCTPYKTOPCKYIO JoKyMeHTannio. Ha srane 4 KOHCTPYKTOP YTOTHSAET TTOCTETHHE MeTann
H cO3/IaeT OKOHTATETEHEIH MpoekT. OTeparop NOMKeH YIACTBOBATE B 3TOM TIpollecce KAK MOKHO paHEIIIe.

5.1 Bpinoanende 3aaad 9proHOMHKH

DProHOMHYECCKHE 331a41 B IIPOIECCE KOHCTPYUPOBAHMS BHITOIHSAIOT B COOTBETCTBHH ¢ TAGmUICH 1.
Ha kasxmoit craguim 5Toro mporecca BHITOIHSIOT KOMOWHAIAN 3THX 3a7a4. IIpu 3ToM TIydwHA aHaIn3a
JOJDKHA COOTBETCTBORATH STAIY KOHCTPYMPOBAHMA.

6
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5.2 PazpadoTka TpeGopandii K KOHCTPYMPOBAHHIO B COOTBETCTRHH ¢ SPrOHOMHYIECKHMH TIPHHIHTIAMHE

52.1 PaspaboTka M YTOYHecHHEe TpebOBAaHHEA

KoncTpynpopanue pabodero o6opyIoBaHHAS 3aBHCHT OT pabodero Imporecca M BEITOMHAESMEIX 3a1a1.
IIpu >TOoM padotuee 0oDOPYIOBAHHE ABIETCA COCTABHOM JacTBK padodero mpoiiecca. IleproHaTanbHEIE
pelleHHd BOIPOCOB KOHCTPYUPOBAHHUS TODKHHE OHITH OIIEHEHEL C TOTKH 3pEeHN TEXHHIECKHX TPeOOBAHMIA.
YT0oOH HCMONBE30BaTE MPSHMYIIECTBA PPrOHOMHYCCKHX IIPHHIIHIOB KOHCTPYHPOBAHMA, CICIYET YKC Ha

PaHHEH cTamuH Pa3paloTKH YIUTHBATE TpeGOBAHHS onepaTopa (CM. TTYHKTH 1 1 2 Tadmirner 1).

Ta6Gnuma |l — BHIIoaAeHre SProHOMIeCKIX 33039 B [IPOLECCe KOHCTPYHPOBAHIS

DproHoMIYecKas 3aJa9a

OrmicaHye 33034t

1 VcranosieHue W YTOYHEHWE
TEXHII CKITX JaHHBIX

Veranosnenre BKIAMA SPTOHOMITKA TP CO3MARAH SO EKTIBHON, HaeKHO
i 0e30IACHOI CHCTEMEL

2 Onpenenenwe rpynnsl Ore-
paropos

Omnpenenenvie crenuguuecknx ocobeHHOCTEl 0OMepaTopoB, KOTOPHIE WHC-
MONE3VIOT padouee obOpyIOBAHNE

3 Ilpoeenenre aHanmusa 3a-
MAgH

Pazpenenne (QVHKIMA MeXDy omepaTopoM M pabounm OO0OPYIOBAHHEM.
VeranopneHue 3aqanus 7 onepaTtopa (Hampumep, BO37EHCTBHE HA OPraHbl
VIIPABICHNA, 3arPy3Ka ManliHer). PasneneHne 3aMaHHa HA OTHEJIBHEIE COCTABHEIS
qacTH, TTOOBL NI KaXIOI0 ONeparopa OINpPedelliTh MHOCIeHOBATEIbHOCTE BO3-
JefCTRI HA OPraHbl VIIPABICHHS B TPEAeaX ONpeleieHHOTO OTPE3Ka BpeMeHH
(Hanpumep, HAGMIOAEHNE OTKIOHEHIS CTPEIKH, YCTAHOBKA OPraHOB YIIPABIIC HIS
B 3aMaHHOE TTONOXKEHHE)

4 VcraroBneHHe TPeOyeMBIX
SPrOHOMHUIECKIX HAHHBIX

VCTaHOBIEHHE 3PrOHOMUYECKIX HAHHBIX IS OLUEHKH ONPENeIeHHoro
[IPOEKTA MOCPENCTROM aHAIK3a 3afamnus. [IpuMep B MyHKTE 3 MOr OBl VKA3LIBATD
HA FeoOXOMMMOCTs VCTAHOBICHHS JANLHEHIINX TpeGOBAHMI MPH KOHCTPYHPO-
BAFHIH HIHKATOPOR (HATPHMED, YHTAEMOCTD, TOYUHOCTE W PACTIONOKENIE), TIPH
PACTIOIOKEHHAN HHIHKATOPOR M OPrafoR VIIPABIEHNA (KOTOPBIE MO3BOJIAIOT OITe-
paropy coxpaniTh 3OGMEKTHBHYIO i €CTECTREHHVIO IT03Y) U IIPH KOHCTPYHPOBa-
HUH OPraHoOB VIIPABJIECHHA (OTPaHIISHIE YCHITHI, MPHMEHAEMEIX OIEPATOPOM,
UCKITIOYeHHE CIYYaiiforo HaKATHA). DPromoMIYecKie TP, KOTOphIe
CNENYET VIMTHIBATD P O PEIETeHIN TPEOVeMbIX TAHFEIX, IPHBEISHEL B pasiene 4

5 OmnpenencHue Tpebyemoil
MOKYMEHTAITHH

Onpenencane MHAGOPMAINE, KOTOpas HOJDKAA OBITE IIpHUBEIEHA B I0-
KYMECHTAITHH [T OMepaTtopa, HANPHMEP B PYKOBOACTBE MO YNPABICHHIO W
00CITYXHBAHIIO

6 Onpenenenne TpebOBAHMI K
O0yYeHHIO

Vyer pesynbTaToB aHATHAA 38aHUH C [ETHEKY OTIPEIETHTh 0C00bIe TPeGO BAHMS
no o6GyJeHio onepatopa Ha pabouem OGOPYIOBAHWIH, a4 TAKKE BITHANIE FHa
6€301IaCHOCTh, PACXOOLL W T. O. (HAIPIMEp, FCIONbIOBAHNE CTHAMYIOB UL
oGyueH s, 9T00bI M30ekKaTh OIMOOK oneparopa)

7 Bribop MeTona OLIEHKH

Oupenenenie MeTONA OLEHKH PE3VIETATA 110 IUYHKTY 4 B CPaBHEHIH
TpebOBAHNAMH HMEIOIETrOCd IPOSKTa, HAIPHMEpP IPHMEHCHHE CTAHIApPTOB,
KOMIIBIOTEPHEIE CHOCOOEI KOHCTPYHPOBANIA, MONEIHpoBane pabodero 3aua-
HIs W paboaix yeroBmi

8 Onenka BLIOpPaHHOTO
MpoeKTa

IpumMeHerre BEOPANHEIX METOIOB COMMACHO IIYHKTY 7 C LIEIBIO OMPEACeIHTE
COOT- BETCTBHE IPrOHOMIYECKIX TPpeGOBAHIIA MPOSKTA 3aJaHEIM YCIOBHIM (Ha
OCHOBE HAHHBIX, ITOIVIEHHEIX B IIVHKTE 4)

9 OrneHKa pe3yasTATOR
apaaa

Permerie, MoXeT JNH GBITh JOCTHTHYT KOMIIPOMACC MEXTY KOHCTPYK-
TOPCKO-TEXHHISCKIMHE H 3PTOHOMIIECKUMH TpeDOBAHUAMI, €CITH HeT, TO
OTIPEIENATh, e CSAYET JIH IOBTOPHTH TPeOOBAHAA MYHKTOB 3—7 YaCTHIHO FITH
MOJIHOCTEIO B HOBOM NepepaboTarioM IPoeKTe

10 Ouerka mpu yaacTun
oreparopa

Tpumenenrie MacmTabHBIX MM HATYPHBIX Mozeneli pabouero obopynoBanus
W €ro 9acTeil Wi NMpHMEHEeHNEe MAKETOBR, YTOGHI OIIEHWTh IIPOEKT COBMECTHO
C OIEPATOPOM ¥ IO BO3MOXKHOCTH ONPENeNHThE 00BeM padoTel. DTO HOMKHO
BKJIIOYATh OLCHKY JMI000H JOKYMEHTALIMH

11 Ouenxa pe3ynbTaToB MPaK-
THYECKOTO OIMBITA OMepaTopa u
H3MEHEHIS TIPOEKTa

Hogast ollgHKA MPOEKTA ¢ YIETOM M3MeHEeHH T, KOTOPHIE MONYYeHbl HA OCHOBE
MPAKTHIECKOTO OIBITA ONEPATopa, W, TPH HeOOXOMMMOCTH, TTOBTOPEHHEe Tpe-
Gosanuii nyvakros 3—10
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522 PaszpaboTKa NpeABapHTEeABHOTO IMPOSKTA

HavanbHas neranusanus TpeGOBAHUE OMepaTopa 10J/DKHA YYHUTHIBATD:

- pe3V/IbTATH AHAIIM34 JCATEILHOCTH ONEpaTopd HAd M3MEHEHHOH MAIIMHE WIH, B CIy4ac HOBOH
MAIIAHE], HA MAITHHE-aHAOTE;

- COOTBETCTEHE (QYHKIMH padodero obOpynoBaHUS W olepaTopa;

- pabouHe 3aJaHHA, KOTOPHE JOIDKeH BHITIONHATE OMepaTop Ha padovueM o00OpYIOBAHHM,

- B3aHMOICHCTBHE MEXITY OIEpATOPOM M paboduM 0DOPYIOBAHHEM.

TpeboBaHMA TOIDKHEL OBITH OLIEHEHB! B COOTBETCTBMH C 9PIrOHOMHYECKHMH IIPHHIIMIIAMH, W3JI0XCH-
HEMH B paziene 4. PesyabTaThl OLIGHKH clelyeT KMACCHGMHUITMPOBATE MO CTENEHH MX TPHEMIEMOCTH,
HapHMEp IYTeM MPHMCHCHHA TAaKOH CHCTCMEI OIICHKH, KaK TPCX30HHAS MOICHE (CM. TIPHIIOKCHHC A).
Ecmi TpeGoBaHUS OTlepaTopa TekaT BHe 3PTOHOMHYECKH TIPHEMIIEMEIX TPaHMUII, TpebyeTcs KOHCTPYKTOP-
cKad mepepadoTKa MpoeKTa (CM. MYyHKTH 3—9 Tadnuitel 1). Ecan pasyMHBE KOMIIPOMHCC MEXKIY TCXHH-
YECKHMHM H 5PrOHOMHYMCCKHMH TPeDOBAHMAMM HE JIOCTHKMM, TO CHCOYET TPEINPHHATL JIPYIHE MEPHI,
HaIIpHUMep paspadoTaTh HHCTPYKIIHMH OMePaTOPyY O HAWTYUIIHX MeTOIaX PAOOTH ¢ pABOUHM 0D0pYTOBAHHEM.

523 PaspaboTKa JOeTAaJILHOIO IpoeKTa

BTOT 3Tall IPeIycMaTpHBaeT IIIYBOKYIO NMpopaboTKY BHIOPAHHOTO KOHCTPYKTOPCKOI'O PENICHMS, a
TAKXKe ofpeieleHne JTeTATEHRX KOHCTPYKTOPCKHUX JAHHKX (CM. TTYHKTH 3—9 tadmurel 1). YUTobs rapan-
THPOBATE, YTO B ACTAIBHOM IIPOCKTE YUTCHEL TPEOOBAHKUA KOHCTPYKTOPOB M OMEPATOPOB, CASIYET IIPHHLTh
BO BHAMaHHe pazten 4. IIpu aToM cireqyeT YIUTHBATE TAKHE (haKTOPH, KaK YIOBIETBOPEHHOCTE paboToi
W OPTaHM3AITMOHHBEIMHA Pe3VIbTATAMIA.

ITpu »ToM cremyeT MPOBECTH AHATHS pafodero 3agaHMd, YTOOR YCTAHOBUTH ONITHMATEHOE B3aHMO-
IOCHCTBHE MEXKIY OIEPaTopoM H pado4nM 0DOPYIOBAHHEM M YYECTh 3TO B IIPOEKTE.

IpuMewanne — AHANNS 3a0AHM [I03BONAT KOHCTPYKTOPY TOYHO ONpPeNe)iTh 00beM paboTel OrnepaTopa.
Kpowme Toro, of MOKeT Ha OCHOBE 3TOrO AHAJII3A PEIIATD, KAKYIO HH(DOPMALIIO CIENYeT IPSIOCTARISTE OIS PATOPY.

JeTambHEI TIPOSKT TODKEeH IMOCIeToBaTeIEHO MPOopabaTHBAThCS, MOoKa He ByIZeT OKOHYATEILHOTO
KOHCTPYKTOPCKOTO PEIEHHT ¢ TOTHHMH TEXHHYIECKUMH XapakTeprucTuKaMy. TTocme BEIpaboTKH KOHCTPYK-
TOPCKOTO pelIeHH CcIemyeT pa3padoTaTh HeoOXOINMYIO JOKYMEHTAITHID. JOKYMEHTAITHSI HONKHA comep-
XaTh HHGOPMAITHIO 14 oNepaTopa 0f PTOHOMHYCCKOM HCHONB30BAHHH pabodero obopyIoBaHHs.

524 BHNIOTHEHHE

IIpoBeacHue MPAKTHYCCKHX PKCICPUMEHTORB C Y9aCTHEM OICPaTopa PEKOMCHIYETCH /I TOTO, YTOORI
VCTAaHOBHTE, HYXIACTCA JTH KOHCTPYKIMA B JAMBHCHINCM YIydIICHHH (cM. OYHKTE 10 # 11 tabmuiwr 1).
IIpakTHYecKHe SKCIEPHMEHTE C IIPHMEHEHHEM MACIITAOHEIX FUTH HATYPHEIX MOOE/ICH MOTYT JaTh YKa3aHHS
Ha BO3MOXHHE OIMHOKH KOHCTPYHPOBAHHA, a TAKKE ATk KOHCTPYKTOPY BO3MOXKHOCTE IIPOBECTH YCOBEp-
IICHCTBOBAHHMSA HA OCHOBE OILITA ofeparopa. Takue SKCHEPHMEHTH BEChbMd BaXKHEI C HKOHOMHYCCKOM
TOYKH 3pSHHA, IOCKOJIBKY ITO3BOJIIIOT H30CKATE ITOCICIYIOIHX H3MCHCHHH IIPH Ipor3BoacTee. PaspaboTka
JOKYMEHTAITMN (BKIIK0Yas MHCTPYKITHH A OIICPATOPOB) MOXCT BRITIOMHATRCA TAKKS IIPH TIPAKTHICCKIX
SKCIICPHMEHTAX TPH B3aHMOICHCTBHH C ONCPaTopoM, NMPHYCM HM3MEHEHHSA IIPOBOIAT HA OCHOBS MHCHHS
oreparopa. Ilociie OKOHYAHHAS NPAKTHYCCKAX SKCIIEPHUMEHTOB H IOCIE YIETa MOIYYCHHBIX IIPH KOHCTPY-
HPOBAHHMH MAIMHE 3HAHWH KaK IMId 9TOH, TaK M O19 OYIYIIHX MalllHH TAKOIO K¢ THIIA, MOXHO OKOHYA-
TeTTBHO KOHCTPYHPOBATh OCTATLHEIE KOMIIOHOBOYHEIG ZETaml W o(QOPMIATE OKOHYATEILHYIO
TOKYMEHTAITHIO.

Mpumeganne — PexoMmenayercs pabogee 0GOPYIOBARNE W NOKYMEHTAIINIO MOIBEPrAYTEH MEPecMOTPY, Ha-
TIPFMED gepe3 IO,
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IIPUJIOKEHHE A
(pexoMeHIveMoe)

OcHOBBI NpHMEcHEHHA TI)EXSOHHOﬁ CHCTEMBI OIIEHKH

Hacrosiniee mpinoKeniie ONFEChBACT TPEXIOHHYIO CHCTEMY OLEHKI I e¢ NPHMEHEHTE, BIITIOUAS IPAKTIIeCKIi
NpHMeEp.

A.0 Bsepnenne

Tlenslo CHCTEMBI OLEHKH SIBISETCH CO3AaHME OOIEH CHCTEMBI OIEHKH TMPOEKTOB, KOTOPAA TO3BOIMIA OB
KOHCTPYKTOPAM U IPYIHM 3aAWHTEPECOBANHEIM CTOPOHAM ONEHHTH PHCK MPAMEIM ¥ KOHCTPYKTHBHBIM myTeM. CreTema
OLEHKH YMEHBIIAET PHCK IIYIEM OCYIIECTBICHNS KOHCTPYKTHBHEIX MEPOIPUATHI, KAK 3T0 MIIOXKEHO B paszene 3
roCT 1CO/TO 12100-2.

Cucrema OLEHKH HpencragiseT coboil meron xraccudukanuy Gakropos 3prOHOMHYECKOIO PHUCKA IS YIIPO-
MEHNA OTpeeNeHd HeOOX0HMBIX MEPOTIPHATHA B MPOIecce KOHCTPYHPOBAHIH.

A.1 Cuerema onenku B obiuem

TIpy KOHCTPYMPOBAHWUK HOBOTO ODOPYAOBAHUA HIW MPH OLEHKE CBOHCTE CYIECTBYIONIETO pabodero oGopyao-
BAHMA IOJIE3HO CHCTEMATHYECKH KIACCHGUUINPOBATE HAOMIONEHU. DT0 MOXKHO Henarth Io-pasHomy. lIpuaImimom
crictembr Kraccidrkari daxropos pabodux yCIOBIMH ABRIAETCA BHIGOP OMHOrO ONMPENENEHHOr0 T HECKOTbKIX
obux xpurepues. 1Ipr oneHke KauecTsa pabouix VCIOBUH FITH CBOFCTE IWIH W3ETII IPH KOHCTPYUPOBAHNUI HMEET
CMBICT TAK OTIPEAETATh JAHHBIE, YTOOB 0ONETYUTL KOHCTPYKTOPY PelleHrne HEOGXOMMBIX BOMPOCOB. CHCTEMA OLIeHKH
o0JIeryaeT KOHCTPYKTOPY paboTy MO YCTAHOBICHHBIM KPUTEPISIM.

Tpy 30 MO3BOIBIOT ONPEHEIHTh HEIHATHTEIBHLIN, CPemriti (KOt HYKHBl W3MEHEHN) W 3HATHTENbHEIH
prcK (Korna HVKHA HOBAS KOHCTPYKI). CyIecTBYIONe CHCTEMbL OLEHKIH JIErKo Npeodpasyiorcs B TPEX30HHYIO
CHCTEMY.

A.2 Tpex3oHHAasA CHCTEMA OLEHKH

30HbBI OMPEASTAIOT IO CAEAYIOTIMM TPH3HAKAM:

- 3enmeHas (He3HAYUTENbHBIN PUCK, PEKOMEHAYETCH).

Puck 3aboneBaHud WITH TPABMATH3MA OY¢Hb HE3HAYHTENLHBIN MK HA MPUEMIEMOM YPOBHE JUTS BCEX PaccMaT-
PHBAEMBIX ONEPATOPOB;

- keJrrast (CPemAuii PHCK, HEe PEKOMEHIYETCH).

Puck 3aboneBaHus WITH TPABMATH3MA CYINECTBYET ATH BCEX WM YACTH PACCMATPHBAEMBIX OTIEPATOPOE;

- KpacHasl (3HAYHTENbHBLI PUCK, HE IPHMEHSIOT).

Prck 3aboneBaHus WM TPABMATH3MA OUEBINEH, M HENb3sl MOABEPraTh €My JTHOYI0 YACTh PACCMATPHBAEMBIX
OIIEPATOPOB.

A.3 TIpumenenuve TPEX3IOHHOH CHCTEMBI OLEHKH

Ha ocrose Kraccu®ukalii pHCKA CIENYET IPHMEHSTE CIEAVIOMIE MePOIIPHATHS.

3eneHas 30HA: MEPOIPHATHS HE TPEOYIOTCS.

Kenras 30Ha: TpeGyeTes NATPHENITAS OMEHKA PHCKA, A TAKKE AHATIN3 QaKTOPOB, BIIIONNX Ha prck. IloaTomy
HeOOXOMUMO MPOBECTH NMOBTOPHOE KOHCTPYUPOBAHNE W, €CJTH 3TO HEBOZMOKHO, APYTHE MEPOMPHATHA M0 YCTPAHEH HIO
PUCKA.

KpacHas 30Ha: MEpOIPHSTHS [10 CHIXKEHIIO PHCKA 0053aTebHEL

KOHCTpYKTOPEI NOKHEL [IPOBEPUTE CBOACTBA paboyero oGopya0BaHIs, KOTOPEIE JOJLKHEL VIOBIETBOPSATE TPEX-
30HHOMA cucTeMe ONEHKH OTHOCHTENBHO psaa Kputeprer (cMm. prucynok 1 TOCT MCO/TO 12100-1). Pe3yneTat 3100
OMEHKH [AeT YKA3AAME HA TO, MOXHO JIH HOBVIO KOHCTPYKI[HIO 3AHECTH B 3ENCHYI0 30AY (HE3HATHTEIbHENT PHCK); B
crydaae, €CIM 3T0 HEBO3MOKHO, TPeOYIOTCS Opyrie MEepPOIPUSTHS, YTOOEl rAPAHTHPOBATE, YTO OHEPATOP IPHMEHAET
paboyee 00OpyIOBAHNE ¢ HEZHAYUTENLHEIM PUCKOM. Takye Opyrie MEpOIPHATIS MOIVT HMETh YKA3AHWS Ha Onpese-
JTeHHOE TPUMeHeHHe padodero 0BOPYAOBAHWA, & TAKXKE YKA3AHWA, YTO TOMBKO OOYYEeHHBIH OmepaTop MoxeT obpa-
warkey ¢ paboyuM oBOPYOOBAHHEM, HIN VKA3aHHHI O MAKCHUMAILHOM CPOKE, B TEYeHHE KOTOPOIO ONEPATOp MOXKET
padoTarh ¢ paboynM 00OPYNOBAHMEM, 4 TAKXKE NPYTHE YCTOBH.

B HeKOTOpBIX OOCTOSATENILCTBAX HEBO3MOKHO IIPOBECTH KOHCTPYIPOBAHE TAK, YTOOBI TapAHTHPOBATE HE3HATH -
TENBHEL PICK LIS ONepatopa. B 9TOM ciyuae oneparopy ZOJDKHEL ObITh JAHBL YETKHE HHCIPYKUHH IO padoTe.

Ha 3Tane KOHCTPYUPOBAHUA BAXHO, YTOOH paboyne yenoBys, B KOTOPLIX NPUMeHseTca pabodee 06opyaoBaHuE,
VIUTHIBAINCE [IPH OTHECEHNH 000PYIOBAHNS K 3€JIEHOM, KENTON HITH KpacHo!l 30HaM.

A4 TIpamep TPex30HHOH CHCTEMbI OLEHKH

Hasxatyie nemai

PrcyHoK A.l IIOKA3BIBACT NPHMEHEHHE TPEX30HHOI CHCTEMEL OLEHKH IS ITefaneii BHAOR, KOTOPEIE ITOKA3AHEL
Ha pucyHKe A.2.
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A
R
(G — semenHaq 3oHa, Y — Kearad soHa, R — KpacHag 30Ha
* Tlox 3emerolf 30HO0H HAXOMITCH 30HA OT XKEJITOH 10
T KPacHOI, B 3aBHCHMOCTH OT Beca Horu/cronel. s rapan-
“E’ THH GE30MaCHOCTH W 3[IOPOBbBA 3eNeHAs 30HA NOTKHA 00ec-
3 MNeYNBaTb OHTUMANBHOE CONPOTHBIEHHE IIEJANH  BO
> Y H30EXKAHNE HENPEeIHASHAYCHHBIX IBIKCHITA.
G Y R
e e —
v y* G Pucyrok A.1 — Ycunus o nepaneil nByX BHIOB
A _
a 6

15°-20°

15°-20°

a) HAXKATHE eJar JBIDKEHIEeM HOTH

(HAaIIpPHMED, TOPMO3) 0) HaxaTHe NeJaIi JBIDKEHIEM CTOLIBI

Pucyrok A.2 — Haxarie nenard IBIDKeHeM CTOIIBL i HOIH
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