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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

9PrOHOMUYECKHNE TPEBOBAHUA K NMPOEKTUPOBAHUIO AUCITJIEEB
N MEXAHU3MOB YMNPABJIEHUA

YacTtb 2
Oucnneun

Ergonomic requirements for the design of displays and control actuators. Part 2. Displays

DaTa BBegenna — 2010—12—01

1 O6nacTb NnpUMeHeHusA

HacTtosiwunin ctaHaapT ycTaHaBnmMBaeT pyKoBoasLLMe NPUHLMMbI BBIBOpa KOHCTPYKLIMU U MECT pacnono-
XeHus gucnnees, oTobpaxarowux nHpopmaumio. NMpruMeHeHne HacTosALLero cTaHgapTa cnocobCTBYeT CHIKe-
HAKO 3ProHOMUYECKUX OMacHOCTEN, CBsI3aHHbLIX C WCMOMb3oBaHMeM aucnnes. Hactoswuin craHgapT
ycTaHaBnMBaeT 3proHoMuieckne TpeboBaHUst K BUOAEOOUCTNIEs M, a TakkKe K akyCTUYECKUM W TaKTUIbHBbIM
yCTpOWCTBaM O0TOBpaxkeHUs1 MHopMaLIMK U BOCTIPOU3BEAEHUSI CUrHAMOoB (Ancnniesam).

HacToqawun ctaHgapT pacnpocTpaHaeTcs Ha AUcnneu, UCnosb3yemMble B TEXHUYECKUX YCTPONCTBax (na-
Hensx ynpasneHusl, npubopax, nyrbTax MOHUTOPUHIa, AUCNETHEPCKOro 1 oNepaTUBHOMO yNpasnieHus 1 T.M.),
HaxodsIlUMecs Kak B MPOMBILUNIEHHOM, Tak U B YaCTHOM MPUMEHEHNN.

OproHoMmuyeckme TpeboBaHus Anst 0PUCHBIX 3a4a4 C UCMOMb30BaHNEM BUAEOANCTINIEMHBIX TEPMUHATIOB
(VDT) yctaHoBneHbl B cTangapTtax cepun NCO 9241.

2 HopmaTuBHbIe CCbINKK

B HacTosilwem cTangapTe UCMonb3oBaHbl HOPMATUBHBIE CCISIKX Ha criegytowme cTaHaapThl:

NCO 7731 OproHomuka. CurHanbl 0nacHOCTU Ans agMUHUCTPaTUBHBIX U pabounx noMeLLeHnin. 3Byko-
Bble curHanel onacHoctn (ISO 7731, Ergonomics — Danger signals for public and work areas — Auditory
danger signals)

MO3K 61310-1 BesonacHocTb MawuH. MNokazatenu, o6osHavyeHnsa n obecnedeHure. Yactb 1. Tpebosa-
HUA K BU3yaribHbIM, akyCTUYeCKUM U TakTUbHeIM curHanam (IEC 61310-1, Safety of machinery — Indication,
marking and actuation — Part 1: Requirements for visual, acoustic and tactile signals)

M3K 61310-2 BeszonacHocTb MalumH. [NokasaTtenu, 06o3HaveHnsa n obecnedeHne. Yactb 2. Tpeboa-
HUs K obosHaveHnam (IEC 61310-2, Safety of machinery — Indication, marking and actuation — Part 2:
Requirements for marking)

3 TepmMuHbI 1 onpeaeneHns

B HacTosALweM cTaHgapTe UCMONb30BaHbI credytolme TePMUHBI C COOTBETCTBYHOLMMU ONpeaeneHUSIMU:

3.1 onepartop (operator): Jluuo, B 06513aHHOCTY KOTOPOrO BXOAMUT YCTaHOBKA, NPUBEAEHNE B AEHCTBME,
aKcnnyaTtaums, ynpasneHue, perynampoBka, TexHudeckoe obcCryXuBaHue, YMCTKa MallMH U MeXaHWM3MOB
ynpaBneHus, X PEMOHT UM TPaHCMOPTUPOBKA.

3.2 npousBoacTBeHHoe (pabouee) 3apaHue (work task): [deatenbHocTb, KoTopas Heobxoguma ans
[OOCTUXKeHUs1 pabouei cucTeMoi 3afaHHoro pesynboraTa.

[EN 614-1]

3.3 npousBopacTBeHHoe (pabouee) obopymoBaHue (work equipment): MalluHbl, UHCTPYMEHTHI,
TPaHCMopTHblE CpeaAcTBa, yCTPONCTBA, MeXaHU3Mbl, YCTaHOBKW 1 Apyrine nNpuHagiexHocTu, Ucnonb3yemMble B
MPOU3BOACTBEHHON CUCTEME.

[EN 614-1]

U3paHve odmumanbHoe
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3.4 curHan (signal): BosgeiicTBue Ha opraHbl YyBCTB OfnepaTopa, XapakTepusyrowee COCTOsIHUE UMK
N3MeHeH1e COCTOSIHWA NMPOU3BOACTBEHHOro 0bopyaoBaHus. HacToAawmi ctaHgapT onuckiBaeT curHarbl, pac-
nosHaesaeMble opraHamu speHust (Bugeoaucrien), cnyxa (akyCTU4eCckuii MHOUKaTop) UK 0CA3aHUs! (TaKTUIb-
HbIA UHAMKaTOP).

3.5 pgucnnen') (display): YcrpoitcTeo ans npeacrasneHns uHopMaLmm, BU KOTOPOro MOXXeT MeHsITb-
Csl B 3aBUCUMOCTM OT BUAA NpeacTaBnsemMoi uicopmaumun: Buaeoancnnen (ans npeactaBreHusi BUsyarnbHoM
nHdopmaLmn), yCTpOUCTBa BOCNIPON3BEAEHUS aKyCTUYECKUX CUTHAsoB, YCTPOMCTBA OTODpaXKeHUst TaKTUMb-
HOM (ocs3aTenbHO BOCNPUHUMaEMO) UHpopMaumu.

3.6 uudpoBon gucnnen (digital display): OQucnneir, B koTopom uHbopmauus NnpeacTasneHa ungpo-
BbIM KOZIOM.

3.7 6ykBeHHo-uudpoBon aucnnei (alphanumeric display): Oucnneit, B koTopom uHdopmaLms npea-
cTaBneHa B Buae koméuHauumn umdp n 6yks.

3.8 aHanorosbi gucnnen (analogue display): [ucnnei, B KOTOPOM COCTOSIHUE NPeACTaBNSIEMONA UH-
dopmaumun asnaeTca pyHKUMEN NMHENHBIX U YIIIOBBIX PasMepOoB 1 ApYrnx usmepeHuin. B cnyyae BusyansHoro
avcnnes nHgopmaunsa otobpaxxaeTcsa B BUAE OTKIIOHEHUS CTpenku-Kypcopa, AnuHbI rTMcTorpamMmbl U aHano-
MMYHBIX BU3yanbHBIX BeMUYUH. B cnyvyae akycTUYeckMx MHAMKaTOpOoB WHdopMauuio nepedaldoT TOHOM UK
rPOMKOCTbIO curHana. B cnyvae TaktunbHOro uHamkaTopa uHdopmMaumio nepeaatoT BUbpaumMoHHbIMU XapakTe-
pUCTUKaMU (HacToTa U aMnAuTyaa) unu nepeMeLLeHUAMU nHaukaTopa.

3.9 cumBonbl (symbols): Byksbl, undpbl unm rpacduydeckme U306paxkeHna (PUCYHKN) NN UX KOMBUHa-
LWsi, ucnonb3yemble ANs NpeacTaBneHns Ha Aucnnee Unv Kak cpeactso naeHTudukaumm camoro gucnnes.

3.10 BocnpusaTue (perception): Mcuxodpmanonormyecknia NpouUecc LEeHTPanbHOW HEPBHOW CUCTEMBI
YenoBeka, pesynbTaToM KOTOPOro ABMATCA 3HaHUA 06 okpyxarowel cpee. BocnpusaTtue asnaeTcs guHaMu-
YecK1M MPoLIeCCOM 1 He CBOAMWTCS K onpeAerieHnio NnapaMeTpoBs, BbI3BaBLWINX curHan. B pesynbTate nonyyen-
Has WHdopmauna moxeT ObiTb HEMOSHOW, HeonpeAeneHHOW WU HEeKOPPEKTHOW. 3HaHue MoXeT ObiTb
OCHOBaHO Ha OAHOM UM HECKOSBKUX CriedyoLUMX YPOBHAX BOCNPUSTUSA: OBHapyXXeHue, naeHTUdUKaums n uH-
TepnpeTauusa. OBHapyeHne — NpoLecc BOCMPUATAA, C MOMOLLIO KOTOPOro onepartop ukcupyeT Hanuvue
curHana. MaeHtudukauma — npouecc BOCNPUSATUA, C MOMOLLBbIO KOTOPOTro OBHapyXXeHHbIA CUrHam MoxeT
ObITb pacnosHaH cpeaun Apyrux curHanos. MHTepnpeTaums — KoMBUHaUUA NpoLEeccoB BOCNPUATUSA U NO3Ha-
HWSA, C NOMOLLIbIO KOTOpPbLIX OrepaTop 0Co3HaeT cogepXkaHue U 3HA4YUMOCTb MAEHTUDULNPOBAHHBIX CUTHANOB.

4 Bupgeogucnnen

Buaeoancnnen ncnonbayoT Ansd pasnuuHblx cnocobos nepeaayun onepatopy 60nblumnx 06LemMoB BUSY-
anbHoW MHopmaLnu.

4.1 Tpe6GoBaHUA kK OGHapyXeHUIO cUrHana Ha Buaeoaucnnee

4.1.1 PacnonoxeHue gucnnes

dusnonormyeckne 1 yHKUMOHanNbHble TpeboBaHUst onepaTopa U Hanu4ue NMHUA BUSUPOBAHWA, UCMONb-
3yeMbIX BO BPEMsl BbIMOMHEHUs] NMPOU3BOACTBEHHOTO 3aAaHuA, onpeaensaloT MecTo pacnonoXeHua BuAeo-
Aucnnesn oTHocUTeNbHO onepaTopa. PasMep nosis 3peHust onepartopa orpaHnYeH, YTo, B CBOK ovepefb, orpa-
HWYMBaET pasmepbl AMCMIIes , ¢ KOTopbiM onepaTop AOMKeH B3anMoaevncTBoBaTb MPWU BbINOAHEHWW Mpo-
W3BOACTBEHHOTO 3a4aHUA.

CyliecTByIOT ABa TUNA 3a4ady BU3yasribHOro HabnogeHus: obHapyxeHne 1 MOHUTOPUHT. 3agada obHapy-
KeHusa npegnonaraeT, YTo onepaTtop AomkeH BbITb 0 YeM-TO NpeaynpexaeH CUCTEMON, a 3aa4a MOHUTOPUH-
ra npeanonaraeT, YTo ornepaTop AOIPKEH cucTeMaTUyeckn oTcnexusaTtb Nonydaemyio uigopmaumio.

BblaenstoT Tpy 30HBI MOSs 3peHUst onepartopa Mo KpUTepuio yMeHbLuatoleincs apdekTMBHOCTN BU3Y-
anbHOro pacnosHaBaHus kKak 41a 3agayv obHapyxXeHusl, Tak U AnNs 3a4ad4 MOHUTOPUHra: pekomeHayemas, Ao-
nyctumas M HecooTeTcTBylowas (cMm. Tabnuuy 1). LieHTpanbHble MUHUM peKoMeHAyeMon 1 AoMyCTUMON
BM3yanbHbIX 30H NeXaT B cpegHen NiockoCT! 1 COOTBETCTBYIOT SIMHUN BU3UPOBaHWA, Kak NnokasaHo Ha pUcyH-
kax 1 1 2. MNpu BbINONHEHUN 3aaa4n 0BHapyXeHWUs NTMHKS BUSUPOBaHUA CBsI3aHa C rMaBHbIM LIEHTPOM BHUMa-
HUA. [INA BbINOMHEHWUA 3a4a4M MOHUTOPUHIA AUCHNe MOXeT BblTb YCTaHOBMEH B COOTBETCTBUM C NIUHUEN
BM3MPOBAHUA, KOTOPAs MPOXOAUT NOL YITOM K FOPU3OHTaNM U HWXKEe roOpuU3oHTanu, 4To, Kak M3BecTHo, bornee
yAo6Ho ans onepatopa.

) B HacTosiILemM CTaHaapTe K yCUNMsIM OTHECEHbI TakKe YCTPONHCTBa OToBpakeHus (MHAMKALUK, BOCTIPON3BEEHUs)
uHdopmauum (curnana) (Mpum. — nep.).

2
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Tabnuuya 1— 30Hbl 9¢pHEKTUBHOCTU BU3YarnbHOrO pacno3HaBaHuUs

30HbI MpumeHsemocTb
A: PekomeHgyemas MpumeHsieTcs Bceraa, koraa 3T0 BO3MOXHO
B: Jonycrumasn MpumeHseTcs Toraa, Koraa HEBO3MOXHO UCTIONL30BATb 30HY «pPeKoMeHayeMasn»
C: HecootsercTaytoLasn OTa 30Ha He JOMKHA UCNONBL3OBATLCA

Yrnbl, NPpeacTaBneHHbIe Ha PUCYHKaXx 1 1 2, COOTBETCTBYIOT 06LLMM 3PrOHOMUMYECKUM PEKOMEHOALIUSIM;
npeanonaraeTcs, YTO OnepaTop UMEET HOpMarbHOe 3peHue U cnocoGeH CoXpaHUTb HEHaNPSXKEHHYIO YCTOW-
YMBYIO M3y (MPeAnoUTUTENLHO B MOMOXEHUM CUANA) AOCTATOYHO 6nM3KO K AUchnero.

Buaeoaucnneu He AOMKHEI GbITb pa3mellieHbl Tak, YTo6bl NMMHUA BU3MPOBaHKSA onepaTopa Haxoaunach
BHE PEKOMEHYeMOM 1 AONYCTUMOIA 30H, 32 UCKITIOYEHUEM CTy4aeB, KOraa nonbL3oBaTterio NpeioCTasNeHb! Co-
OTBETCTBYIOLLME BCriOMOraTernbHble cpeAcTBa. Hanpumep, ncnonb3oBaHbl AOMONHUTENLHLIE aKyCcTUYeCckue
WHAMKATOPbI UNTM OpYrMe YCTPOWCTBa, KOTOpble He TpebyioT Gonblumx u3ameHeHui No3wl oneparopa. B nio6om
crny4ae HeCOOTBETCTBYIOLLAs 30Ha MOXET ObITb UCMONb30BaHa TONbLKO ANA aucnnees, UHPOPMaLMA Ha KOTO-
pbiX He BNUsieT Ha 6e30NacHOCTb.

B cnyuae, koraa Ans paGoTel gucnnees BaxHa CNocoBHOCTE onepaTopa pasnuyarh useTa, npeaesbl A0-
MyCTUMOIA 30HEI AOMKHbI GbITb CyXXeHbl, NOCKOSIbKY ANS LBETOBOCNPUATUSA pasMepbl LIEHTPanbHOro nons ape-
HUSI MeHbLLE N0 CPaBHEHWUIO C MOMeM, YCTaHOBNeHHbIM Ana 6enoro ceeta.

30° 30°

15°

»Q°

15°

30°
BepTukansHoe none 3peHus lopusoHTanLHoe nore apeHus
NpU BbINONHEHUN oGHapy)Keva npv BbINONHeHUU OﬁHapy)KeHMﬂ

S — NWHUA BU3UPOBAHWS, HANPaBIIEHNe KOTOPOM 3aBUCHT OT TpeBoBaHWiA NPOM3BOACTBEHHOO 3a1aHus!

PucyHok 1 — 3oHbl 9¢hheKTUBHOCTM pacrno3HaBaHusi curHana B 3agadve obHapyxeHus

35°

15°

15°

0°

15°

35°
BepTtukanbHoe none 3peHus FOpWM3OHTanNbLHOe Nore 3peHus
Npy BLINOTHEHUN MOHUTOPUHTA NpW BbINOMTHEHUN MOHUTOPUHTa

Sy — HOpMarbHast NIMHNS BU3UPOBAHWUS, HanpPaBrieHe KOTOPOM AOMKHO Nnexartb BHYTPK yrna ot 15° Ao 30° Hvwxe ropusoHTanm.

PucyHok 2 — 30Hbl 3hheKTUBHOCTU pacno3HaBaHus curHana B 3agade MOHUTOPUHra
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4.1.2 B3auMmopgencTBUe oneparopa ¢ gucnneem

MmeeTcs aBa Tvna B3aMMoAeNCTBNA orepaTtopa ¢ gucnneem. Npu B3anmMoaeicTsMM NepBoro Tuna one-
paTop CaMOCTOATENbHO onpeaenseT MecTonosIoKeHne gucnnes u HabnogaeT NpeacTaBeHHYo Ha HEM UH-
dopmauuto. Mpn B3aUMOAENCTBAM BTOPOro TUMa BHMMaHWE onepaTtopa MpuBrekaeT AUcnnen (Hanpumep,
aucnnen BbicBeuMBaeT NpeaynpexaeHue unm nponussoamnT 3BYKOBOW CUrHaN) UM HECKOMbKO AUCTNEEB U UH-
AMKaTopoB (Hanpumep, KOMBUHaLMS BUAEOANCNIEEB N aKyCTUYECKNX MHONKATOPOB); Unu cneunduyeckoe co-
CTOsIHME cUCTEMBI, TpebytoLlee NpUBeYeHUst BHUMaHNUA K AUCNIeto.

Mpw nobor B3aMmMocBA3N y Hanbonee 4actTo NCNOMb3YyeMoro UMy camoro 3Ha4Mmoro avcnnes 4os-
XeH OblTb CaMblil BbICOKWIA NPUOPUTET B PACMONOXEHUN, T.€. OH AOIMKeH OblTb pacnonoXxeH HernocpeaAcTBEHHO
B 06nacTu eCTeCTBEHHOWN NMHUM BU3UPOBaHUst onepaTopa (3oHa A). fiucnnen ¢ 6onee HASKUM NpUopUTETOM
MOryT BbITb pacnornoXeHsl Ha rpaHvLe ob6nacTM HOPMarbHOro 3pUTENbLHOro BOCMPUATUA onepaTtopa (3oHa B
unn gaxe 3oHa C B cnyyae HeobxoaumocTn).

Mpu paspaboTke cucTembl OOMKHA ObITb 4OCTUrHYTa Haubonbllas cTeneHb NPUBIIEYEHUS] BHUMAHMUSI
onepaTopa npu NosBNEHUN CUrHanoB OnNacHOCTU 1 NpedynpeauTenbHbIX CMrHanoB. Tak Kak cuctema Hop-
MaslbHOro 3pUTENBHOMO BOCMPUSATUS YeNoBeKa YyBCTBUTENbHA K U3MEHEHNAM B OKpYXaloLlen cpeae, paspa-
60TUMK MOXET MCMoNb3oBaTh, HaMpPUMep, MUraloLlMA akpaH ¢ HeobxoaMMbIMW CUMBOMaMWU AN nogauqu
onepaTopy CUrHana onacHoOCTU, MOCKONbKY MUraHue gucnnes onepaTtop obblMHO BbICTpo 3aMevyaeT. Heobxo-
ONMO OTMETUTb, YTO COCTOsIHME aKpaHa AoIPKHO BbITb cornacoBaHo ¢ TpeboBaHMEM AOCTAaTOYHO HU3KOW Sip-
KOCTU curHana, 4tobbl n3bexatb co3gaHusa B rnasax onepartopa nocrieobpasoB. B kavyecTBe anbTepHaTUBHI
MoXeT BbITb MOMe3HO COBMELLEHNE aKyCTUYECKOro MHAMKaTopa C HenpepbiBHO crabo ceeTAWMMCS Bugeoaunc-
nneem.

4.1.3 dakTOopbl OKpYKaloLen cpegbl

Hanbonee BaxHbIMK thakTopaMun okpyxatowwei cpeabl ABAAITCS OCBELWEeHHOCTb U BUbpauus. MNpu pas-
paboTke gucnnes ocoboe BHUMaHMe OOMKHO ObiTb yAeneHO KOMMeHcauun BO3MOXHbIX HeBnaronpusTHbIX
BO3AENCTBNA, CBA3AHHLIX C yKa3aHHbIMU hakTopamu.

Ha pabounx mectax ¢ naccyBHbIMA (HECBETOU3NYYAIOLMMUN) AUCTINIESIMU OCBELLEHHOCTb A0MMKHA ObITb
He meHee 200 nk. Tam, rge Takyto ocBeleHHOCTb 06ecnevnTb HEBO3MOXHO, A0SKHBI ObITb NPUHATHI KOMMEH-
cvpyoLmMe Mepbl, Hanpumep YKpYMHeHWe CMMBOMOB BbIBOAMMOWM MHopMaumu, obecrnevyeHne nokanbHoro
OCBeLLeHUs U aBTONoACBETKN (CBETOM3NMYYaoLWMe aucnneun). TeMHbIE Y4acTKU C BLICOKOW KOHTPaCTHOCTbIO
U OTPaXKeHNEeM HapyLualoT BOCNPUSITUE U AOIDKHBI ObITb UCKIoYEHBbI. KOMHaTHOE ocBeLLgHUe, KOTOpoe MOo-
XKeT Bbl3BaTb OTPaXeHWs B AUCNIIee, AOMMKHO ObiTb YCTAHOBIIEHO NOA APYTMM YITIOM C YYETOM TUMUYHBLIX Ha-
npaeneHnin npocMoTpa. K KoMMNeHCUpYILWMM MepaM OTHOCUTCS Takke M3MEeHEHWe HaknoHa gucnnes uunv
NpUMeHeH1e CBETOHeOTpaXa WX NoBepxHocTel. [JomkHbl 6bITb BbIGpaHbl UCTOUHMKA OCBELLIEHWS, KOTOPbIe
obecneunsaloT BblgeneHne LBETOBbIX 3MIEMEHTOB OTOBpaXeH s Ha oKpy»KatoLeM ¢oHe.

Ha npoLecc cunteiBaHnsi MHOPMAaLIMU MOXET OKasblBaTb BNUsIHUE HeNnpepbIBHas Un NukoBasi Bubpa-
Lusa gucnnees, caMmoro onepartopa unu u To u apyroe. Huskas vyactota (o1 1 go 3 'y) BepTukansHoi Bubpavuumm
LUMbPOBLIX gUCNeeB NPUBOAUT K 60MbLIMM OIMBKaM CUMTLIBaHWUS!, MPSMO MPOMOPLIUOHANbHBIM YCKOPEHUIO
MpY yCKOpeHUAX cabillie 5 m/c2.

OWwmnbKM CHUTBIBAHWUA YBENUUYNBAIOTCA NPU YBENUYEHUM YacToThl BUGpaummn ot 3 go 20 INy. Korga onepa-
TOpbI U AUcnneun NogBepralnTcsl CUHXPOHHLIM BEPTUKANbHBLIM KONebaHUaAM B HaMMeHbLLEA CTeNneHn, NpoLece
CUYUTBIBAHWNS UH(OPMAaLIMU NOABEPKEH BO3AEUACTBUIO BUOpaLmii Ha YacToTax Huke 3 IMu. Mpouecc cuntbiBaHUst
nHdOopMaLUN CyLLeCTBEHHO yXyALLAeTCcsl Ha BbICOKUX YacToTax.

MonurapmoHunyeckas Bubpauusi BAONb OOHON OCU Takke MOXET Bbi3BaTb YXyALUEHWE CHUTLIBAHUSA UH-
dopmauun. CnoxerHne subpaumm no AByM OCsIM MOXET MPUBECTU K BpaLlaTenbHOMY ABWKEHNIO U30bpaxe-
HUA. OWMBKU CUUTLIBAHUSA U BPEMsI CYUTBLIBAHUSI B 3TOM Cllyyae BO3pacTaloT C YBEMUYEHUEM YacTOoThbl
BUOpauuu.

KomneHcupytolme mepei:

a) BblcOKasi IPKOCTb cUrHana avcnnes Ansl NoBbiLeHWUs KOHTPACTHOCTU Bbille 06LIMHOTO YPOBHS;

b) ysenuueHue TonwmHel WTpUxa B M3obpaxkeHun 6yks B HanpaeneHun Bubpaumm Ha 5 % — 7 % oT Bbl-
coTbl BykB;

C) CUHXPOHHOCTL KonebaHuin gnucnnea 1 oneparopa.

4.1.4 Ycnosus, obneryawlme oGHapyxeHue curHana

HornxeH 6bITb 06ecneyveH cBoboAHLIN 0630p BCex AUCNNees ANs BCeX AONYCTUMBIX paGoynx no3 1 aH-
TPOMOMETPUYECKUX XapaKTePUCTUK BCeX NpeacTaBUTenein COBOKYNHOCTA Nofib3oBaTeneil.

4



rOCT P UCO 9355-2—2009

Bonee BbicOKylo uaeHTUdUKauuio obecneuMBaeT npeAacTaBneHne uHgopmaummn B YepHo-6enom uso-
6paxeHun. OaHaKo B cryyae BbICOKOW MIIOTHOCTU CYMBOIOB LIBETOBasi OKpacka MOXeT GbiTb Taloke nonesHa
npu o6HapyxeHun 3aaaHHoi MHdopMauun. Ecnu ceasaHHbie avcnnen o6beanHeHbl 06LWuM LBETOM, 3TO MO-
KET YCUINUTb UX CBSI3b B BOCNPUSITUM onepatopa u cnocobcTBoBath nyulueMy obHapyxeHuio. Cm. Taioke
M3K 61310-1 n M3K 61310-2.

4.2 Tpe6oBaHuA K pacno3HaBaHUIO CUrHanNa ¢ Buaeoaucnes

KauecTBo n306pakeHVs1 Ha AuCNree AOMKHO BbITh BbICOKMM NMPU BCEX HOPMarbHbIX U aBapUiHbIX YCIO-
BUSIX HabnioaeHus. KOHTPacTHOCTb 10MKHa BbiTb HACTOMLKO BLICOKOM, HACKOMNBKO 3TO LenecoobpasHo. Pas-
NUYUMOCTb MEXAY AUCnnesaMn (MM KOMNOHEHTaMM AUCTNeeB) 1oMmkHa ObiTb MakcuMuaupoBaHa. [ins aToro
pekoMeHAyeTCA UCNOoNb30BaTh pasnuynMble hopMbl, LIBETA, METKM U NMiobbie Apyrue cpeacTea, cnocobeTeyio-
wre pasnuyeHnio AUCNNees.

KoHTtpact cumBonos, 6yks, undp, ykasatenei, nuHuiA ¢ nx ¢hOHOM, a Taioke U C OKpyXaloLen cpeaon
BonkeH GbiTb gocTaTouHbIM Ana obecneveHns HeoGXOAMMOro YPOBHS YETKOCTU U pasfiUdMMOCTK, KOTOpble
AOMKHbI ObITb COrnacoBaHbl CO CKOPOCTLIO BOCNIPUATUA U TOYHOCTLIO, TpebyeMol Ans BLINOMHEHWA NPOU3BOA-
CTBEHHOrO 3apaHus. B cnyyae cBeTomany4alowmx (aKTMBHLIX) AUCINEEB ANS BLINOMHEHUA 3Toro TpeéosaHns
(koHTpPacTHOCTM U3o6paxeHUst) koahPULIMEHT KOHTPACTHOCTU (OTHOLLIEHME SIPKOCTM CUrHana K spkocTu ¢hoHa)
OomkeH ObITb He MeHee 3:1; pekomeHayemoe 3HaueHne — 6:1. MNMokpbiTue cBeTOM3NyyJAIoLLIEero Aucnnes Aon-
XHO ObITb TaKUM, YTODbI OTPAXEHME OT UCTOYHUKOB cBeTa bbino Mano (T.e. KoadpULIMEHT KOHTPACTHOCTU ANA
OTpaXeHHOTO CBETa U OCBELLIEHHOCTU OKpYXKaloLLei cpeabl AOIKeH ObITb HACTONBKO HU3KMM, HACKOMBLKO 3TO
BO3MOXHO). B npoTvBHOM cnyyae uHdopMauus ¢ 3kpaHa AMCNIess MOXeT OKasaTbCs TPyAHOUMTaeMOn Mnu
HeunTaemoln BoobLue.

4.2.1 MNMpumMeHsieMble CUMBOJIbI

Onsa 6yke 1 uncdp cnegyeT UCMONL30BaTL NPOCTLIE U, XKenaTenbHO, CTaHAAPTHbIE HavepTaHus. OYeHb
BaxHO obecneunTb pasnMunMmocTb Byks, cuMBONOB U UMdp (Hanpumep, bykBa B nomkHa GbiTb pasnuyuMa ¢
umdppoit 8 unm umdppa 6 paznuymma c undpoii 51 1.4., cM. npunoxeHve A). Takum obpasom, ceMucerMeHTHoe
npeacrasrneHne CUMBOIIOB (Ha CBETOAVMOAHDBIX UHANKATOPAX NI XUAKOKPUCTAannm4eckmux ﬂMCﬂl‘IeilX) aonyctu-
MO TOINbKO B TOM Cry4ae, korga nx ucnonb3osaHue orpaHnyeHo npeacraBsneHueM Tonbko Lllllq)p. B 3aBucumoc-
T OT npeobnapalomx YCHOBWIA BOCTPUATUS MOTYT ObiTb AOMYCTUMbI TOYEYHbIE MAaTpulbl PacTPOBbIX
6ykB 5 x 7 1 7 x 9, HO Gonee NpeaNOYTUTENbLHLI MATpULbI Honbluero pasmepa. Mpaduyeckne cuMBOnbLI AOM-
XHbl UMETb NPOCTY hopMy, BbiTb NErko y3HaBaeMbl U MHTEPNPETUPYEMbI BCEMU NOMNb30BaTENAMN.

Ha pvcyHke 3 npyvBefeHbl OCHOBHblE pa3Mepbl 3HAKOB U MX nponopuun. HeobxoauMo OoTMETUTL, YTO
AansHOCTb HabnioaeHUs d TONbKO OANH M3 MHOMUX BaXHbIX NOKasaTernei, onpeAensiowmx pasmMepbl 3HaKoB.
Pa3mep 3HaKOB 3aBVCUT OT YPOBHSI OCBELLIEHHOCTU, KOHTPACTHOCTW 3HaKOB U (hOHa, 06LLEl HETKOCTU 3HAKOB.

d — panbHOCTb HabrniogeHust (paccTosiHAe OT Ma3 A0 3HaKa); o. — YIMOBOW pa3Mep 3HaKa;
h — BbicoTa 3HaKa; W — LUMpMHA 3HAKA; S — TONLWMHA WTPUXA B 3HaKe

PucyHok 3 — Onpenenenne pasmepa 3Hakos

Pexomenayemas BbicoTa 3Haka h ycTaHOBNEHa npy yCrioBUW, YTO oL HAXOAUTCA B Npepenax ot 18' o 22
Ecnun o nexur B npepenax ot 15 o 18, BoicoTa 3Haka Bce eLe ABNAeTCA 4onycTMMOi. BbicoTa 3Haka npy o
MmeHbLue 15 He siBnsieTcs npueMnemoil. Pekomengyemas BbicOTa 3HaKoB MOXeT 6bITb paccunTaHa Ha OCHOBe:
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- pekoMeHAyeMoro guanasoHa LUMpUHBbI 3HaKoB W, cocTasnsiiowweit ot 60 % ao 80 % BbICOTLI 3HAKOB.
Tonbko B criydae, Koraa NnoBepPXHOCTb AUCTIIEs UMeeT KPUBU3HY U yron HabnioaeHUs oTiIYeH OT Hyns, che-
AyeT UCnonbL3oBaTh WNPUHY 3HakoB B AuanasoHe oT 80 % Ao 100 % BbicoThl 3HaKoB. LLUnMpuHa 3HakoB MeHee
50 % uX BbICOTbI HE ABNSAETCA NPUEMNEMON;

- NPUMEHSAeMbIX AManasoHOB TOMWUHDLI WITPUXa B 3Hakax (S Ha pucyHke 3), NpMBeaeHHbIX B Tabnu-
ue 2.

PekomeHayemblit nHTepBan mexay cumsonamMmn AomkeH coctaensiTe oT 20 % Ao 50 % wupuHbl 3HaKoB, a
uHTepBan mexay cnosamm ot 100 % Ao 150 % WMPUHBLI 3HAKOB.

Ta6nunua 2— TonwuHa wTpuxa B 3HaKax

TOI'ILI.lMHa WTPUXa B NPOUEHTAX OT BbICOTbI 3HaKa
Tun gucnnesn YpoBeHb NPUrogHoCcTU
NoauTusHoe naobpaxeHue’ HeraTusHoe u3oGpaxerue’
AKTUBHBIV gucnnen 17<1t<20 8<t<12 peKoMeHAyeMbIN
14 <t <17 6<1t<8 AONyCTUMbIV
12<1<14
12<1<14 5<1<6 YCIOBHO A0NYCTUMBINY
14<t<15
MaccuBHbIN gucnnen 16<1<17 12<t<14 pekomeHayembIv
12<1<16 8<1<12 BONyCTUMBIN
14<1<16
10<1t<12 16<1t<18 YCMOBHO 10NYCTUMBIiY
17 <1<20
" MoauTneHOE N30BpakeHue: TEMHbIE OyKBbI Ha CBETINOM (POHeE.
%) HeraTuBHOe M30GpaxeHme: CBeTrbIe GyKBbl Ha TEMHOM GIOHE.
% HanGonee GnaronpusTHbIe 4715 BOCMPUATUS N30GPaKEHNS.
O6o3Ha4eHne — 1T — TOnWMHa WTpUXa B 3HaKe.

4.2.2 Lludposble gucnneu

dopma 1 pasmepsbl Lp, U ypOBEHb UX KOHTpacTa ¢ (hOHOM AOSMKHEI COOTBETCTBOBATL BhILLIENPUBEAEH-
HbIM pekoMeHaaumam. Ecnn undposoi gncnnein ABnseTCA MexaHuyeckum (LMdpbl HanevaTaHbl Mo nepumMeT-
py Bpallarowmxcs AUCKOB), LMcpbl AOIKHBI BblTb MOMHOCTHI0 BUAHBLI B OKHE AUCMNEs U OOMKHbI OblTb
NCKITOYEHbI BCE HESICHOCTU (HanpMmep, U3-3a GbiCTporo cpabaTeiBaHWs) NpK BpaLleHUn aucka.

Tak kaK uncpoBble AUCnnen 3aHuMatoT Marno MecTa, bonee nNpeanovTUTENbHbLIM U NOMNEe3HbIM sBNSAeTCA
ncnonb3oBaHne 6onblunx Uundp. Korga Ha gucnnee fomkHO GbiTb 0TOBpaXeHo MHOTO Ldp, OMBKM CUNTBI-
BaHWUsA MOTYT 6bITb MUHUMU3UPOBaHBI C MOMOLLBIO rPyNnMpoBaHus Ludp B 6rioku. PekomeHayeTcs o6bean-
HAITb B BrIOKM TpU 1K ABe Undpsl, HO TOMLKO B TOM Criyyae, ecrnn npeAcTasneHne nHgpopmMaunm Ha gucnnee
He gonyckaeT rpynnmMpoBKy B 610K ¢ GOMbLIMM KONMYECTBOM LNdp.

4.2.3 AHanoroBble gucnneun

OTMeTKM Ha MHAMKaTope (Hanpumep, CTPenKa UNn ykasaterb YPOBHS XUAKOCTU) ACMKHBI ObITb BUAHbI
BCerga, faxe ecrnv OHU BbIXoOAT 3a npeenbl WKanbl. PekoMmeHayeTcst NpUMeHeHWe JUcriees ¢ ABWKYLLencst
CTPenkon 1 HenoABMXKHON LKanon. Ha pucyHke 4 npeacTaBneHbl pekoMeHayeMble HanpasneHus nepemMelLe-
HWs1 CTPENOK ANl UHAUKALUN YMEHbLUEHUA U YBEMUYEHNS 3HAaYEHUIA KOHTPONMPYEMOW BEMUYUHBI.

HyneBas oTMeTka AorkHa BbITb pacnonoxeHa Tak, YTobbl yBenMYeHne COOTBETCTBOBANO ABWMXKEHUIO
CTperku criesa Hanpagso (M1 No YaCcoBOW CTPerKe) Uy ABWKEHNIO YkasaTensi BBEpX, @ YMeHbLUeHe CooTBeT-
cTBOBasno Obl ABMXKEHUIO CTPENKM cnpaBa Harneso (Mv NPOTUB YacoBOW CTPENKU) UMK ABMKEHUIO yKasaTens
BHU3.
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PucyHok 4 — Bo3MOXHble HanpaeneHys NepemeLLeHnsi ykasaTensi

4.2.4 Bbli6op WKankl aHanoroBoro gucnnes

Ons [OCTWKEHUS XOPOoLLEero BOCNPUATUS U YMEHbLUEHUsI KONMYecTBa oLMBOoK CHUTbIBAHUS Heobxoaumo
y4nTbIBaTh TakmMe pakTopbl, Kak paaMep LKasbl, ee pasmeTky, 0603HaveHns (pasMepbl PUCOK Ha LUKare) U KOH-
CTPYKLMIO yKasarens.

Pa3amepbl 31eMeHTOB LUKasbl 4O/IKHBI COOTBETCTBOBAThL €€ YAaNeHHOCTH U ocBelweHHocTu. B Tabnuue 3
npvBeAeHbl pekoMeHaaLun no Beibopy pasMepa LKarnbl ANs pasnuyHON OCBELLEHHOCTU NPU PacCcToOAHUN OT
onepatopa 700 MMm. 4N Apyrux paccTosiHUM NpU pacyeTe napameTpos Wkarnbl cnegyet NpUMeHATs dopmyny

x=dtani,
60

roe X — o6o3HavyeHna Ana pasmepos Wwrpuxa ot A Ao G B cooTBeTCTBUM € Tabnuuen 3, mm;
d — paccTosiHve OT LKarbl 40 rfas oneparopa, Mum;
o, — YTO 3peHUs B YrNoBbIX MUHYTaXx.

MpumedaHue—[Ona obneryeHns BbIMMCIIEHUI MOXHO UCNOMb30BaTh NPUONMXEHHYI0 hopmyny
L
700°

3aechb L BuiOupatoT n3 psiga ot A o G B cootBeTcTBUM € Tabnuuen 3, u paccrosiHue Habnogerus pasHo 700 mm.

Tabnuuya 3 — Pa3mepbl rpagyMpoBOUHbLIX LTPUXOB HA M3MEPUTENBHON LLKAarne AMns BbICOKOW/HOPMAansHOW N HA3KOW
OCBELLEHHOCTN M PacCTOAHUS CUMTbIBaAHWSA, pasHoro 700 mm

Boicokasi/HopmansHasi Hu3kan ocBelLeHHOCTb

OGosHaueHus, OCBELLEHHOCTb <100 5k

UCMONb30BaHHbIE MapameTpb! WTPUXOB
Ha pucyHke 5a

Yrnoeasi MuHyTa MM Yrnosast MuHyTa MM
A WnprHa 0CHOBHOTO WTPWXa WKanbl 1,5 0,3 4,5 0,9
LWvpuHa cpegHero wtpuxa wkarbl 1,5 0,3 3,5 0,7
C WnpuHa Menkoro WwTprxa wkasbl 1,5 0,3 3 0,3
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OkoHyYaHue mabnuust 3

Bbicokas/HopmanbHas Huskasn oceBeLeHHOCTh
0O603Ha4eHus, OCBELLEHHOCTb <100 nk
UCMONb30BaHHbIe MapameTpbl LUTPUXOB
Ha pucyHke 5a
Yrnosas MUHyTa MM Yrnosasi MUHyTa MM
D BbicoTa OCHOBHOrO LWITpMXa LWKarnbl 24 4.9 24 4.9
E BbicoTa cpegHero wrpuxa wkanbl 18 3,7 18 3,7
F BblcoTa Menkoro wrpmxa wkarnsi 12 2,4 12 2,4
G MuHumManesHoe paccTosiHne Mexay CMEXHbIMU
LITPMXamMW LWKarbl:
- HET MPOMEXYTOUHbIX WTPUXOB (AeneHun
LKanbl) Unu gBa AerneHus; 4 0,8 6 1,2
- NATb NPOMEXYTOYHbIX LUTPUXOB 12 2,4 12 2,4

OeneHne wWkanbl ABASIETCS1 BaXHbIM CPeACTBOM YIydlleHUs naeHTUUKaLMmn namepsieMbiX 3Ha4eHUA.
[JeneHunst 4OMKHBI COOTBETCTBOBATL TPebyeMoin TOUHOCTU U3MEPEHUIA N TOYHOCTM AaTyunka. He AormkHO BbITb
6orblue Tpex YpoBHeN AerneHus Wwkarnbl (OCHOBHas, cpedHsas 1 menkas). He aomkHo GbiTb Gorblue YeTblipex
cpedHuX WTPUXOB WKanbl (T.e. onblue NATU AeNEHWA WKanbl) Mexay ABYMS OCHOBHbLIMA LUTPUXaMKU U He
OOMKHO BbITh B6orblue YeTblpeX Menkux WTpUxoB (T.e. 6onblue NATU AeNeHUn) Mexay ABYMSA cpeAHUMU
WITpUXamu. 3HauyeHUss N3MepUTENbHbIX UHTEPBANOB MeXAy ABYMS MENKMMU WTpuxaMu MoryT beitb 1, 2, 5
WM 3TU K€ 3HAYEHUA C AeCATUYHBIM MHOXMUTENeM. PasnunyHble cnocobbl AeneHus Wwkanbl oTinyaTes no
naeHTudnumpyemMmoctn. Ha pucyHke 5b npnsegeHo HeCkonbko NpUuMepoB AeneHns WKanol.

JeneHns Ha Wkane JoMmKkHbI BbITb pacnonoXeHsbl Tak, YToObl MPUMEHeHNe UHTePNonALMK Npu onpeae-
NeHUN 3HavYeHNiA BENNYUHBbI He TpeboBanock. Ecnv HeobxoanMo NpUMeHeHUe UHTepnonaAUMK, To 3adaHHas
TOYHOCTb He 4o/KHa ObiTh BhILLE, YeM 0gHa NATasi MUHUMalsHOro uHTepsana. B cnyyae Heo6xogumocTu nH-
TepBanbl 4OMKHbI BbiTb yBENNYEHbI.

dopma 1 pasmep LUMp, UCOMb3yeMbIX AN MapKUPOBKX LIKarbl, 4OMDKHBI COOTBETCTBOBATb PEKOMEH-
aauunsm nyHkta 4.2.1. Mcnonb3yemble 3Hakv OOMKHBI BbITb pacnonoXxeHbl BepTUKanbHO BO BCEX NMO3ULMAX
LKanbl U AOMKHBI ObITb PACNOMNOXEeHbI Ha y4acTKe LKaskbl, KOTOPLIA He 3aKkpbIBaEeT cTpenkal/ykasatens B Nio-
60M nonoxeHnn. 3Hakm JOMMKHEI BbITh PacronoXeHbl Ha LKane HanpPoTUB WTpuxa. Mexay aoByMaA WTpuxamu,
0603Ha4YeHHbIMU LUdpamn, He AOMMKHO BbiTh Bonblie AEBATN HEMapKUPOBaHHbIX LLITPUXOB.

CrTpenka unu ykasatens no Mmepe npubnuxkeHns K BepLumnHe AOMMKHbI MOCTENEHHO CYXXKaTbCsl U He A0MMKHbI
BbIXOAMWTb 3a Npeaeribl OCHOBHOTO LUTPpMXa LWKarbl. YTobbl n3bexaTb olMboK U3-3a ABMNeHUs napannakca, ce-
peauvHa Kpyriow Wkanel 4omkHa 6biTk yTonneHa. Mapannakcsl AoMmkHbI 6bITb MMHUMU3UPOBaHbLI Ans obecne-
YEeHUs NPaBUNLHOro CHUTLIBAHUA MOKa3aHWi, Aaxe Npu HenaeanbHOM yrie HabnoaeHus.

A a

a) OCHOBHOE fieNeHue LLKanbl;

b) cpegHee nenenHve wkanl,

C) Mesikoe feneHue LKanbl.

MosicHeHust k 0603Ha4YeHUAM WTpuxos oT A fo G npueeaeHsl B Tabnuue 3

PucyHok 5a — O603Ha4eHnst pUCOK U3MEPUTENBHBIX LKA
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Heponyctumbii BapuaHT Pekomenayemblli BapuaHT
JluHelHas wkana 0 25 5 75 10 0123454678 91
Lo i i Lelalada ot dadslalsl
0 5 10 15 20 0 10 20
I T O FEESESEENANEENENEEN]|
LT PR 0 ® 10 15
Lo aa vy bvaraald
Yrnoeas wkana
0 30 60 90 120 0 30 60 °0 120
Lilba bbb balal [ A A

PucyHok 5b — MNpumepbl AeneHus wkansl 1 MapKMpoBKU

,U,I/IaI'IaSOH wKkanbl gucnnea A0JKeH COOTBETCTBOBaTb AMaNa3oHy U3MepAEeMbIX 3HAYEeHNA. Hanpmmep,
ecnn anana3oH nsmMepsaemMbixX 3Ha4YeHu npeacrtaBsnaeT coboi nHTEepBan ot -5 oo + 5, TO MacwTtab wkanbl
cnpaea Ha pucyHke 6 6onee yaobeH Ansa usmMepeHui, 4eM maclitab LWkansl cnesa.

HepekomeHayemas wkana PexomeHagyemas wkana
a a
A .
-5 +5
-10 +10
-15 +15
-20 +20
-25 +25 -5 +5

a) 30Ha LKanbl, ucnons3yemas ans usMmepeHui

PucyHok 6 — NpaBunbHOe N HEKOPPEKTHOE UCMONb30BaHWe LKarnbl

4.2.5 Bbi6op gucnnesn

Beibop ancnnes 3aBUCUT OT €ro UCMomb3oBaHUs U 0cobeHHOCTe N BbiNonHAeMoro 3aganus. Mpn ncnonbe-
30BaHUK gucnnes obbl4HO BbINOMHAKT TPU OCHOBHLIX Biaa HabnogeHWn n 4acto — NoYTu 04HOBPEMEHHO!

a) CUMATbIBAHWE N3MEPEHHOTO 3HaYEeHUs;

b) KOHTponbHOE CUNTLIBAHWE (C UHOUKATOPOB);

C) MOHUTOPUHI U3MepsSIeMbIX 3HaUYEHNIA.

CuunTbIBaHNE U3MePEeHHOTO 3HaYeHUsa (KonMyecTBeHHoe HabnogeHne) ABNsSeTcs 3agadeil BOCNpUATIS,
Npy peLLeHUN KOTOPOK MPOU3BOAUTCS UHAUKALNA 3HAYEHUS U3MePSAeMOl BeNNUMHBI U puKcaLmnsa 3Toro sHade-
HUS (peructpauusl, 3anuce). MpeanonaraeTcs, YTO YacToTa UHAMKALMA AOMKHA BbiTb AOCTATOMHO HU3KOW,
yTobbl obecneunts TpebyeMylo TOYHOCTb HabniogeHuin. OTobpaxaemble Ha Agucnree Yucna He OOMKHbI
MEHSATLCA Yalle, YeM [Ba pasa B CeKyHay.

KoHTponbHOe cuMThIBaHWE ABNSAETCA 3a4a4ei MHAMKaLMK, NPY KOTOPOH 3a KOPOTKOe BpeMs NpoBepsaoT
COOTBETCTBUE 3ahKCMPOBAHHOTO 3HAYEHNA 3apaHee YCTaHOBEHHOMY Ha MHAUKATOpe 3HAYeHUIo UMK ero Ha-
XOXAeHWe BHYTpUY Nonsa gonycka.
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Mpy MOHUTOPUHIE U3MEHEHU N3MepsieMbIX 3Ha4YeHU HabnodaTenb OTMeYaeT HanpaBfieHue U cKo-
pOCTb U3MEHEeHUA N3MepsieMbIX 3Ha4YeHUA. ITOT TUN HabnoaeHWA xapakTepeH And 3agay ynpasneHus.

He Bce TWMbI AMCNeeB 0anHakoBo yAOGHEI Ans YNOMSIHYThIX BbilLie BUAOB 3aday BocnpusTus. Tabnuua 4
o6beanHaeT pekoMeHaaLmnn OTHOCUTENbHO BbliGopa Tvna AUChnes Ans pasnuyuHbIX BUAOB 3adaq BOCNPUATUS.
Mo HUM MoryT BbITb BbIGPaHbI TUMbI AUCMIIEEB, MUHUMUSMPYHOLLME OLLIMBKN BOCNPUSITUASI 1 CnocobeTByOWne
BbICTPOIN MAEHTUDUKALMM U MPUHATUIO MPABUIBHOMO PELLEHNs B 3a4avax BOCMPUATHS.

BbIGop ropu3oHTansHOM U BepTUKaNbHOW NUHENHON LKanbl 3aBUCUT OT BuAa YNpaBnsioLero Asuxe-
HUS1, KOTOPOE BNKSIET Ha MPOLIECC CHUTBIBaHMS MHopMaLmn ¢ gucrnees. Hanpumep, ecnv nepeMeHHoN ABMs-
eTca BbICOTA, PEKOMEHAYyeTCs WCMonb3oBaTb BepTUKanbHylo LWkany. Ecnu ynpasnsiowime ABUKEHWS
BbIMOJHSAIOT B FOPU3OHTaIIbHOM NIIOCKOCTH, HE06X0AMMO UCTONb30BaTh FOPU3OHTamNbHYH WKany. Ecnu ynpas-
nsoLMe ABUKEHUS BBIMOMHSIIOT B BePTUKANbHOM NNOCKOCTM (BBEPX U BHU3), HEO6X0AMMO UCMOMb30BaTL BEp-
TUKanbHYo LWKany.

Tabnwuua 4 —purogHocTb BUASOANCTINEER A PA3NUYHbIX 38484 BOCMPUSTUS

3apava socnpuATUa
Tunyerpofiersa CunTbiBaHME KoHTponbHoe Kom6uHauus sapay
N3MEpPEHHOro P MOHUTOPUHT u A
CYMUTbIBAHUE BOCNPUATUA
3HaveHus
Undbpoeoii gucnner PekomeHpyetcs Heponyctumo Heponyctumo Heponyctumo
[o[1]2]3]4]
AHanorosbIi gucnnemn Donyctumo PekomeHgyetcs | PekomeHpyetca | PekomeHpyetcs
@ Iikana 360°
<: ) 270°
Q ' ‘ ‘ 180°
7\ ( I< lkana 90° Honyctmmo PekomeHayetcs Donyctumo Honyctumo
I I—I—TI Honyctumo Jonyctumo Donyctumo Honyctumo
lopu3oHTanbHas nuMHeHas wkana
BeptukansHas nuHelHas wkana

4.2.6 NpynnupoBka aucnnees

Yto6bl caenaTb oGHapyXeHne OTKIOHEHWUI OT HOPManbHOro COCTOsIHWUA Haubonee NPoCcTeIM, AUcnnen
NOIKHBbI BbITb pa3MelleHbl Tak, YTOObl B HOPManbHOM COCTOSIHUM NOSIOXKEHUE YINOBLIX ykasaTenen bbino y
BCEX AUCNNeeB 0OANHAKOBBIM (CM. pUCYHOK 7a). AHanorosble Ancnnen pekomeHayeTca ncnonb3osartb ANs co-
BMECTHOW MHAWKALUN U CHUTBLIBAHUSA HECKONbKUX BIIM3KUX NO BUAY NokasaTtenen (CM. PUCYHOK 7b).

Ecnu npoun3BoAcCTBEHHbIe onepaunu OCYLLECTBAAIOTCA B ONpeAeneHHON nocneaosBaTenbHOCTU, TO B
3TOM cnyyae cYATLIBaTL MHbOpMaLMIo ¢ aucnieeB HeoGXoanMO B TOM e nopsiake. Ecnu aucnnen casizaHbl ¢
NPOHYMepOBaHHLIMWU 0BbEKTaMU, TO AUCNIIEN AOIDKHEI BbiTb pasmelleHbl B TOM Xe CaMOM fopsiake U npo-
cMaTpuBaTbCA CneBa HanpaBo UMK OT BePLUMHBI K OCHOBaHWMIO UHANKATOPHOW NaHenu.
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Ecnun HecKomnbKo AMCTNEEB HaxoOAaTCsl oueHb BN3Ko ApYr OT Apyra (HanpuMep, Ha MHAUKATOPHOW naHe-
nn), paspaboTunK AOIDKEH UCKMIOYNTL BO3MOXHOCTb MyTaHULbl MeXAy HUMKU, Hanpumep, ¢ NOMOLLbIO LiBETO-
BbIX OTMETOK MPOCTPAHCTBEHHOrO pacrnonoXeHust (T.e. rpyNNUPOBKOM) UMM APYTMMU CPEACTBaMU.

PucyHok 7b — AHarnoroBeliii Aucnnein oco6eHHo
yao6eH ans 06beAMHEHNS HECKOMNBbKUX OJAHOTUIMHBIX
WKan npu ogHOBPEMEHHOM CHUTBLIBAHWUM NMOKa3aHWi

¢ nocnegyiowen peakunen. B kauectse npumepa

PucyHok 7a — OgnHakoBoe pacronoxenue NpUBEAEH UHAWKATOP CamoneTa, 0/JHOBPEMEHHO
yKasateneu B 0AHOpoAHOW rpynne ancnrees, YKa3bIBaIOLWMI OTKIIOHEHUS OT FOPU3OHTANbHOMW U
ynyywatoliee o6HapyXeHne OTKNOHEHWIA BEpPTVKATNBHON IMUCCazp!

4.3 TpeGoBaHuA Kk npeacTaBneHU0 uHdopmauuu Ha gucnneax

WHTepnpeTaums AaHHbIX HabmogeHWA, 0TOBpaKeHHbIX Ha gucnnee, 3aBUCUT OT Lenu HabnoaeHui n
ocobeHHOCTel BLIMOMHSAEMOR 3aaaun. Iioamn MoryT MHTEpnpeTupoBaTh UHOPpMaLUIO ¢ ANCNNEea No-pasHOMY
B 3aBWCMMOCTM OT BHIMOSTHAEMOTO 3a4aHus, NPUYMH Ux obpalleHua K gucnneto (Hanpumep, uaeHTudukaumm
aBapPMNHOrO UMM HOPMAanbHOTO COCTOSIHUA), ONbITa U HaBblkoB. OYeHb TpyaHO paspabartbiBatb gucnneun 6e3
AeTanbHOro 3HaHuUs ycnoBuin Ux paboTel. AHanM3 NpousBOACTBEHHOrO 3afaHuA MoXeT AaTb uHdopMauumio,
Tpebyemyto Ans paspaboTku kOHCTpyKUMK aucnnes. MoaTtomy paspaboTky aucnnesa scerga cneayeT nNposo-
ONTb, N0 BO3MOXHOCTU, HAa OCHOBE aHanunsa Npon3BoACTBEHHOTO 3aaHus.

BaxxHo, 4TOObI KOHCTPYKTOP 06ecneunn onepatopy NobbIMU U3 HKecnedyloWwmMx cnocobos BbiCcTpytio,
YCTONYMBYIO U NpaBuUrbHYIO UHTepnpeTauuio uHgpopmaumu ¢ gucnnes:

a) Ha aKkpaH gucnnes AoMKeH BbIBOAUTLCA CaMblil NPOCTON curHan, obecneunBalownii NpuHATUE
onepaTopoM nNpPaBUMLHOMO peleHua (Hanpumep, AUCNNEN C ABYMS COCTOSIHUAMW, TakuMn Kak
BKNKOYEHO/BbLIKIMOYEHO);

b) no Bo3amMoXHOCTU crieflyeT BbIGMpaTh AUCNen ¢ ABYMA COCTOSIHUAMUW, KOTOPbI oToBpaxaeT npo-
CTYI0  KauyeCTBEHHYI0  WHcOpMauuio, AOOCTATOMHYIO  ANA  MPUHATUA  pelleHun  (Hanpumep,
MYCTOWHU3KUN/HOPMATbHbIN/BbICOKUA/3ANONHEHHBLIN);

C) B Tex cryyasx, koraa ykazaHHoW B nepevncneHusx a) n b) Hactosauwero cnucka nHcbopmaumn Heaoc-
TaTouHO, credyeT UCNONb3oBaTh AUCNNER, OTOBpaXatoWMiA KONUYECTBEHHLIE AaHHbIe (HanpuMep, Temnepa-
TYpy B rpagycax, AaBneHue B nackansx);

d) npwu BbIbOpEe Aucnnest B COOTBETCTBUU C NEPEYUCNEHNEM C) KOMUYECTBO AeNeHUn WKansl aucnnes
AOMKHO BbITh, MO BO3MOXHOCTU, MUHUMATbLHBLIM B Npeaenax, Heobxoanmelx Ans obecneveHns adpgeKTUBHOro
ynpaeneHus;

e) npu Bblbope aucnnest B COOTBETCTBUN € NepevnUcneHnem ¢) ansa naeHTuukaumm KpUTM4eckux noka-
3aHUI cnefyeT NPUMEHATL OKPacKy LLKan, MexaHudeckue oTMETKU Havana oTcHeTa unu nepeasukHble chnax-
kn. Hanpuwmep, cnegyeT ucnonb3oBaTb yKasaTenu BepXHENn WU HWXKHEW rpaHuL, AuanasoHa LuKanbl,
COOTBETCTBYIOLLIME HOPMANbHOMY (DYHKLMOHUPOBAHUIO;

f) aucnnewu, cBA3aHHbIe (DYHKLUOHAMBHO UMW TEXHUYECKUM NPOLECCOM, AOMKHbI BbITb CrpyNnMpoBaHbI
(cm. 4.2.6).

5 [Oucnneu co 3ByKOBbIM CUrHaNoM (aKyctuyeckme MHAUKaToOpbI)

CurHansl, BOCNpoOn3BoAUMbIE aKyCTUHECKUMUN nHaQnKaTopamun, oCHoBaHbl Ha UISMEHEeHUU UHTEeHCUBHOC-
TW, 4acCTOThl, MPOACIDKUTENIbHOCTHU, TeMGpa nnn annHel nays Mexay 3BykamMmu. B CUTyalnax, CBA3aHHbLIX C Ge-
30MACHOCTbLIO UIU BbINOSTHEHUEM CPOYHBIX NPOU3BOACTBEHHBIX 3a4aHN, OAHOBPEMEHHOE UCNIONb30BaHWE BU-
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3yanbHbIX AUCTINIEEB U aKyCTUHECKUX MHAMKATOPOB MOXET OblTh NpeAnoyYTUTENbHBLIM MO CPaBHEHWIO C UCMOSb-
30BaHMEM Kaxaoro Tuna no otaenbHocTU. [ocne oBHapyXeHWs curHana onepatop AOfMKeH UMeTb
BO3MOXHOCTb BbIKITIOUMTb aKyCTUYECKUIA MHANKATOP, B TO BpeMs Kak Bugeoaucneit (C coobieHuem) 4omkeH
npoaospkath paboTaTb.

AKycTU4eCKUIn MHAMKATOP MOXET nepedaBaTtb UHGOPMaUUIO AaXe B CUTyaLun, Korga onepartop 3aHAT
OpYrMMm Npou3BoACTBEHHBLIM 3a4aHneM. AKYCTUYeCKUE UHAUKATOPbI AOMKHbI BbiTh UCMONBL30BaHbI B crneayto-
LLIMX CUTYaLMsIX: KorAa spUTenbHOe BOCTIpUsiTUe onepatopa yxe NosHOCTLIO 3aHATO, a nepegasaemast MHgop-
Mauusi TpebyeT HeMeaNeHHOrO pearnpoBaHus; koraa cooblleHre NpocToe U KOpOTKoEe U Koraa onepatop
[JOIPKeH nepemeLlatbes no paboyeit 3oHe. AKycTUYeckue MHANKaTopbl He JA0MKHLI OTBMEKaTh ornepaTopos, pa-
6oTatowmx psagom. 1ns npoBepkn COOTBETCTBUA aKyCTUYECKUX MHAMKATOPOB 3TOMY TpeboBaHWUIO OHU JOMKHbI
6bITb NPOTECTUPOBaHbI B pearnbHbIX pabounx ycrnosusx.

Wcnonb3oBaHue CIMLLIKOM B60bLLOIO KOMYECTBa akyCTUHECKUX MHANKATOPOB HeahheKTUBHO, NOCKOSb-
Ky MOXeT NpuBecTu K olumbkam onepatopa. KonnuecTso akycTU4eCKMX MHAMKATOPOB, pasfnyaembixX oneparo-
pOM, 3aBUCUT OT YCMOBUI Ha Kaxaom pabouem mecTe, a Takke OT KBanudurKaumm 1 onbiTa oneparopa. 31
hakTopbl 4OMKHBI BbITb YYTEHBI NPU BLIGOPE KONUYeCTBa aKkycTUYECKUX uHaukaTopos. MNpu HeobxogumocTu
MCronb30BaHNA GOLLLIOTO KONMYECTBA aKyCTUYECKUX MHAMKAaTOPOB HeOo6X0AUMO paccMOTPETb BO3MOXHOCTb
MCMOMNb30BaHUA CUCTEMbI FONIOCOBOW CUrHanMs3avuun.

5.1 Tpe6oBaHus k OGHapy)XeHUI0 CUrHana

OCHOBHBIM (hakTOPOM, BO3AEUCTBYIOLLMM Ha CNOCOBHOCTL K 0BHapYKeHUI0, ABNSIETCS UBMEHEHNE OKpY-
Xarowero 3BykoBoro cpoHa. CnepoBaTtenibHO, KOPOTKME NOBTOPSIOLLMECS 3BYKOBbIE CUrHanMbI (HanpuMmep, ABYX-
TOHanbHble curHanbl) MoryT ObiTb nerko obHapyxeHbl Aaxke NPy BbICOKOM LUIYMOBOM (hoHe okpyKatoLlen
cpeasl.

Cnegyowum BaxHbIM (hakTOpoM, BO3AESACTBYIOLWUM Ha OBHapyxeHue, SIBNSIETCA COOTHOLLEHUe CUr-
Han—ILuyM. 3TO COOTHOLLEHWE ONpeaensitoT Kak OTHOLEHWE YPOBHS 3BYKOBOTO AaBMEHUs CUrHana K ypoBHIO
(hOHOBOrO LLyMa OKpyXKatoLer cpeabl (BKMoYasa pa3rosopbl). AKYCTUYECKUME MHAUKATOPbI, UCNOMb3yeMble ANna
nogayvu curHana TpeBorn, 4oMKHbl cooTBeTcTBOBaTh MCO 7731. B apyrux cnyyasix pekoMmeHayeTtcsi npyume-
HATb MHOUKATOPbI C YPOBHEM 3BYKOBOIO AaBMeHMUs Bhille YPOBHSI (DOHOBOIO LLyMa He MeHee YeM Ha 5 ab, Ho
He 6onee 4Yem Ha 10 ab.

OpHako HeoBXoAMMO YYUTBIBATb HE TOMbKO COOTHOWEHUE CUrHan—iwyM. YyBCTBUTENbHOCTL YenoBe-
YeCcKoro criyxa CBsisaHa € 4acToToi curHana, cnyx Hanbonee YyBCTBUTENEH K CUrHanam B AgnanasoHe ot 500
go 3000 'y, CneposaTtenbHO, AOMUHMPYIOLWAA YacToTa aKyCcTUYEeCKOro uHaMKaTopa AoShkHa HaxoauTbCA B
npegenax ykasaHHOro guanasoHa 1 oTinM4aTbCs OT BCEX AOMUHUPYIOWMX YacToT wyma. Ecnu onepatop aon-
)KeH ynaBnuMBaTb CUrHan Ha HEKOTOPOM PacCTOAHUW, PeKOMEHAYETCA NPUMEHATL cUrHanbl U3 gnanasoHa ot
500 go 1000 I'w.

5.2 Tpe6oBaHUA K pacno3HaBaHUIO cUrHana

[ns o6ecneveHns NpaBubHON NAEHTUUKALMU CUTHaNBI aKyCTUYECKOro MHANKaTOPa A0SMKHBI CyLLIeCT-
BEHHO OTNNYATLCA OT BCEX APYrnX 3BYKOB OKpyXatowwen cpeabl. UaeHTudukauma sasucuT, rnasHbiM obpasom,
OT M3MEHEHUI OKpYXXatoLWel 3BYKOBON 06CTaHOBKM, KOTOPLIE BbI3bIBAET aKyCTUHMECKUI MHAUKATOP, Co3aaBast
NOBbLILIEHHLIN YPOBEHb 3BYKOBOIO AABMEHUA CBOEro cUrHasna OTHOCUTENLHO YPOBHA 3BYKOBOro ¢hoHa (BKMto-
Yyaa peyb U WyM APYrux akyCTUYECKUX UHOANKATOPOB). OTO AOCTUraeTCA C NOMOLLbIO U3MEHEHUA aMnnTyAbl
n/vnn YacToTbl B COOTBETCTBUM C OCOBEHHOCTAMM aKyCTUYECKOro UHAMKATOPa U ero pasMeLlLeHUeM, yUnThIBa-
IOWKUM aKycTUJeckue xapakrepuctukn cpegbl. Kpome Toro, ansa ynydweHusa uaeHTudukaumm moryt 6bitb
NCMonb3oBaHbl TeM6p, NOBTOPSIEMOCTL, PUTM U Menoans.

BaxHbIM chakTopom, BO3AEUCTBYIOWNM Ha MAEHTUDUKaLMIO, ABMIAETCA CKOPOCTb pacno3HasaHus. Bpe-
MS BOCNPUATUA 3aBUCUT OT CTPYKTYPbI U APYINX XapakTepuUCTUK 3BYKOBOrO cUrHana, a Takke oT TpeHUpoBaH-
HOCTU U MHPOPMUPOBAHHOCTU onepaTtopa. CpoYHOCTE MHpopMaun MoXeT ObiTe BbipaXkeHa, Hanpumep,
6onee BbICOKOW 4acTOTOW W/unu Gonee BbICOKUM TEMMNOM nodaun curHana. CkopocTb BOCNPUATUA curHana
AomkHa obecneumBaTe COOTBETCTBUE NPUOPUTETHOCTUN aKyCTUHECKOro MHANKaTopa.

5.3 Tpe6oBaHUA kK UHTepnpeTaLuu CUrHana

3BYKOBOI AManNasoH aKyCTUMECKUX WHAUKATOPOB Ype3BblidaliHO WKpok. MoaTomy HeobxoamMo cokpa-
TUTb A0 MUHUMYMA KOMUYECTBO aKyCTUMECKUX UHANKATOPOB, CUTHaNbI KOTOPLIX AOMKEH UHTEPNPeTUpoBaTh
onepartop. MiHaukaTopel, Nyraiowme onepatopa WU Bbi3biBaloWMe Yy HEro TPEBOXHOE COCTOSIHME, [OSDKHbI
NPUMEHATLCA TONBKO AN Nnogayn curHana BbICOKOW CTeneHW ONacHOCTU UMW Ype3BblYaiHON aBapUNHON
cuTYyauun.
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AkycTudeckue nHankatopbl Hanbonee adpeKkTUBHLI ANs NpeocTaBNeHNs onepaTopy UHopMaLmu,
TpebytoLlen HemeaneHHoro pearmpoBaHisa (Hanpumep, curHana TpeBoru), Uv NpocTon nHopmauun (Ha-
npuMmep, 0QHOro UK ABYX COCTOAHUA 06bekTa, Taknx kak BKITKOYEHO/BbIKIMHOYEHO; BBICOKO/HU3KO 1
T.4.), UK UHOPMaLMK O ABMEHUAX, NPOUCXOASLLNX B YCTAaHOBIEHHOE BPeMsi (Hanpumep, curHana, npusne-
KaloLlero BHMMaHue onepaTopa B MOMEHT Havara W/unm okoH4YaHusi npoLecca), Mnm nHgopmaunmn ob name-
HEHWN COCTOSIHMA CUCTEMbl (Hanpumep, AN MPUBMEYEHUS BHUMaHWS onepatopa K Apyromy
BuAeoaucnneto). Besge, roe 9To BOSMOXHO, paboTa akyCcTUYEeCKUX MHANKATOPOB A0/TKHA ObITh OrpaHnveHa
yKa3aHHbIMUN DYHKLUAMM.

B uensx obecneveHns NPoCTOThl MHTEPMNPETaLMM CUrHANa akycTUYEeCKOro MHANKaTopa MOXeT 6biTb Uc-
nonb3oBaH pevyeBoil curHar. MNpu UCNonbL3oBaHMK Takon cUCTeMbI paspaboTymK AOMKEH NPoaHannsuMpoBaThb
KONMYeCcTBO HEOBXOAMMbIX 2BTOMATUYECKNX MOBTOPEHMUI COOBLLEHMS 1 NPEAYCMOTPETb BO3MOXHOCTb €ro OT-
KITFOYeHUS U NOBTOPEHUS COOBLLEHUSI MPU HEOBXOANUMOCTU.

6 TakTunbHbIe gucnneu (MHOQUKaToOpPbI)

TaKkTUnbHbIE MHAMKATOPbI UCMIONbL3YIOT AN Nepedayn MHdopmaLuum 06 U3MeHeHUU NOBEPXHOCTU 06 bek-
Ta, ee penbeda U1 KoHTypa 0GbekTa, KoToporo kacaeTcs (06bIMHO pyKamuy 1 nanbuamu) onepaTop. TakTune-
Hble MHAVKATOPbl He criedyeT WCMOJb30BaTh ANS Nepedaydn OCHOBHOW MHgopMmauun. UX pekomeHayeTca
MPUMEHATL B crydasix, korga Apyrie Tunbl YCTPOWCTB MHAMKALMM HEMPUroaHbl UAK eCIM UX UCMOSb3YIOT Kak
3aMeHy KaHana CBA3W 4NN Mogdei ¢ orpaHnYeHHbIMI BOSMOXHOCTAMM (HanpuMep, UCNonb3oBaHWe TakTUNbHO-
ro avcnnes Ans crnenbix).

TakTunbHble MHANKATOPbI OBBIYHO UCMONbL3YHOT B KAYECTBE AONONHEHUs APYMMX YCTPOMCTB MHAUKALMN.
Hanpumep, ecnv mexaHnsmel ynpaeneHus (pydku, pbluar, pykosiTku) MOTYT ObiTb pacnosHaHbl TAKTUABLHO,
BU3yanbHas cMcTema onepaTopa MoxeT GbiTb CNONb30BaHa 4N pelleHns Apyrux 3agad socnpusaTtua. Ecnu
ncronb3oBaHne 3peHnst 3aTpyaHeHo (Hanpumep, B paboTax, CBA3aHHbIX C MOrpy)XeHUeM B BoAy), MOXET
6bITb NONE3HO NepegaBaTh HEKOTOPbLIE BMAbI MH(OPMALIMUN TAKTUIIbHO, HanpuMep Yepes BuGpauuio (kone-
6aHWs) MexaHU3Ma ynpasneHust (PyYku, pbluara, pyKosiTk), COOTBETCTBYIOLLYHO COCTOSIHUIO YNPaBiAemMoro
obbekTa.

6.1 TpeGoBaHuUsA K TaKTUNbHbLIM UHAMUKaTOpPaM

Pykn Hanbonee 4yBCTBUTENbHBI K TaKTUNbHON MHbopMaumu 1, cneaosaTenbHO, B OOMbLUMHCTBE Cryya-
€B TaKTUMbHbIA MHAUKaTOP AoKeH BbiTb paspaboTaH AN KOHTaKTa ¢ pykaMu U AoShkeH ObiTb pacnonioXeH B
30HEe JocsiraemMocTu onepaTopa. Y TakMX MHAUKATOPOB He AOIMKHO ObiTb HUKAKUX OCTPLIX KPOMOK WUIU YITIOB.
Ecnu onepaTop A0MmMKeH HOCUTb NepyaTKu, YTO CHUXKAET YyBCTBUTENbHOCTb K TAKTUNLHOMY BOCMPUATUIO, 3TO
OOMKHO BbITb y4TEeHO Npu paspaboTke nHAMKaTopa.

6.2 TpebGoBaHusa Kk uaeHTUdUKaLUKU UH(pOpMaLUM

TaKkTUnbHbIE MHAMKATOPbI AOKHBI ObITb UCMOMNbL30BaHbI TOMLKO B TEX Cry4Yasx, korga onepaTtop AOSDKeH
onpefernsTb COCTOAHNE CUCTEMbI (HarmpuMmep, B criyyae TakTUMbHOrO onpeaeneHuss pacnonoxeHus). Ecnn
onepaTop AOMKeH OQHOBPEMEHHO pasfMvyaTbh HEeCKONbKO CUrHanoB, TaKTUbHblIE UHAMKATOPLI HEe [AODKHbI
ObITb NCMOMb30BaHbl. Y TakTUbHO PacnosHaBaeMblX MEXaHU3MOB yrpaBneHus UM o6beKToB AOMKHbI BbiTh
MpocTble, Nerko pasnuynumele reomeTpuyeckme opmbl (Mpumepsbl NpUBedeHsl Ha pucyHke 8), ocobeHHo B cny-
yae, Korga MexaHu3Mbl yrpasneHnsi UM o6beKTbl CrpynnMpoBaHbl.

6.3 Tpe6oBaHuUA K MHTepnpeTaLumn MHdopmaLumn

B HEKoTOpbIX CUTYaLMsX MHPOPMaTUBHOCTE MHAMKATOPA MOXKET OblTh MOBbILLEHa C MOMOLLbIO TaKTUMb-
HOro koaupoBaHus. Takoe KoaupoBaHWe AOIDKHO COOTBETCTBOBATb (PYHKLIMM KOAMPYEMOro MexaHsMa ynpas-
neHnst unn obbekTa U GbiTb HA Hero MOXoXuM. Hanpumep, B criydyae ynpaeneHus sakpblfikaMmu caMmoneTa
MexaHu13M yrpaBneHus oGbIuHO MMeeT hopMy, HarnoMmHatoLLyHo hopMY 3aKpbifka. B uHankaTopax, nepeaato-
LMX MHOPMAaLIMIO YPOBHEM TaKTUILHOTO cUrHana (Hanpumep, YpoBHEM BMGpaLMn, NnepeaaBaeMoi Ha pyKy
onepaTopa), crefyeT y4YuThbiBaTh TOT (hakKT, YTO AManasoH YyBCTBUTENBHOCTM K YPOBHIO TaKTUMbHOrO cUrHana
ABNAETCA Y3KAM.

13



rocT P UCO 9355-2—2009

T @ <
{[)<0 <@«0
D @

PucyHok 8 — lNpumepb! ocaszaTensHO pasnuyuumbix Gopm

14



rocT P UCO 9355-2—2009

MpunoxeHune A
(cnpaBo4HoOe)

®dopma undp

NMio6oe oTknoHeHne oT apabekux uMdp NPUBOANT K yXyAWEHWUIO YETKOCTU BOcnpuaTusl. Apabckme umndpbl AOMKHBbI
CYLLECTBEHHO OTNMYATLCS OAHA OT APYroi Nno HavepTaHuio. OHW BOMKHBI UMETH MeX Ay COBOIM Kak MOXHO MeHbLLE O6Lero.
Ceo6oaHoe NpOCTPaHCTBO BOKPYT LMMP AOIMKHO BbITh Kak MOXHO Gonblue. Xopowyio naeHTudukaumio apabekmx undp
obecneuneaeT dopma, NnpuBeAeHHasi Ha pucyHke A.1.

1234567890

Pucynok A.1

MpaBuna, ucnonb3oBaHHbIe NpW pa3paboTke POPMbI ITUX LUDP, NPUBEAEHBI HAXE:
1 HeT depTodku B BEpXHEN YacTu Ans oTnu4msi oT uudpsl 7
2 [naBHas HaKNOHHAs NMMHUS Anst OTNMYKs oT undpsl 7

3 BakpyrneHHas BEpXHSsi YacTb AN OTNNYUS OT LMDP 5 W 7, 3aKpyrneHHas HWXHAA YacTb AN OTINYKUA OT Lndp 5 u
9, uncToe none crieBa Anst oTNMYMA oT Lndpbl 8

4  Ywucroe none ceepxy Ansa oTnnums ot undpsl 6

5  BepxHuii WUTPUX NepneHanKyNsiPeH K BEpTUKaNbHOM NTMHUM, HKHSS YacTb 3aKaHYMBAETCs KOCO UM rOPU3OHTAlbHO
ans oTnuums ot umcp 3 9

6  OTKPbITBIA BEPX ONA OTNMYUS OT UMPbI 8, 3aKPYIMEHHAS HWXKHSIS YacTb ANA OTNMYMA OT Umndpbl 4 1 nepeBepHyTON
uncdpbl 9

7  MNpamasn BepXHsA MMHWUA ANA oTNNHMA OT umMdpbl 2, ManeHbKUi BEPTUKaNbHbIA LUTPUX HA BHELLHEM NIEBOM KOHLIE ro-
PU30HTAINBHOW NUHWUK, ECNN HE NPUMEHSIETCS FOPU3OHTATIBHBIN CPEAHWUIA LITPUX

8 CocTonT He M3 ABYX OKPYXHOCTEN, a U3 JIMHUIA, PAaCXOASsILLMXCA U3 LieHTpa nog yrnom okono 90°aAna otnuumns ot
uncp 0,61 9

9 [psimas unm N3orHyTast BEPXHSS NIMHUS Ans oTnuyns ot undp 3, 5 u oT nepeeepHyTon unmdpbl 6

0  Osan wunu annunc
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Mpunoxenne OA
(cnpaBoyHoe)

CBefieHUA 0 COOTBETCTBUU CCbITOYHbIX MeXayHapoaHbIX CTaHAapPTOB CChINMTOYHBIM HAULMOHaNbHbLIM
CTaHpgapTam Poccuiickon CDe,qepau,vm (I/I AeﬁCTBymmMM B 3TOM Ka4decCcTBe MeXrocyaapCrtBeéHHbIM

Tabnuuya OA.1

cTaHpapTam)

O6o3Ha4YeHne CCbINOYHOro CreneHb 0603Ha4YeHVe 1 HaMMEeHOBaHWE COOTBETCTBYIOLLEro
MeXAyHapoaHOro craHaapTa COOTBETCTBUS HaLMOHanNbLHOro cTaHaapTa
NCO 7731:2003 IDT [OCT P NCO 7731—2007 OproHomuka. CurHansl onacHoCTh ans aa-

MWHUCTPAaTUBHbLIX U paGOHVIX NOMELLEHUNA. 3ByKOBbIe CuUrHarnbl onacHocC-
™

MO3K 61310-1:2007

MO3K 61310-2:2007

TCTBUA CTaHOapPTOB:

IDT — ngeHTUYHble CTaHaapThbI.

* COOTBETCTBYIOWMI HALMOHanNbHbIN cTaHgapT oTcyTeTByeT. [lo ero yrBepxaeHnsi pekoMeHayeTcsi UCNonb30BaTh
nepeBop Ha PYCCKUI A3bIK JAHHOTO MeXayHapoaHoro ctaHgapTa. MNepesog 4aHHOrO MeXayHapoAHOro cTaHaapTa Haxo-
autes B PegepanbHOM MHPOPMaUMOHHOM (DOHAE TEXHWYECKUX PErnaMmeHToB U CTaHOaPTOB.

MpumMedyaHune—BHacToswen Tabnuue NCnorb3o0BaHo Criedyowee yeroBHoe 0603HauYeHne CTeneHn CooTee-
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Bubnuorpadua
EN 292-1, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic terminology, methodology

EN 614-1, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles
EN ISO 9241, Ergonomic requirements for office work with visual display terminals (VDTs)
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YOK 331.433:006.354 OKC 13.180 365

KritoueBble crioBa: 3ProHOMUKa, ancnnen, 3ByKOBOI2 nHOnKaTop, TaKTUNbHbINA NHOUKaTOPp, MexXaH3M ynpasne-
HUA, BOCNpuATne, OGHpr)KeHVIe, pacno3HaBaHue, MHTepnpeTalna
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