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MpeaucnoBue

Uenn n npuHumnel ctaHaaptusauuu B Poccuinckoin ®eaepaunm yctaHoBneHsl defepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-93 «O TexHMYeCKOM perynupoBaHniy, a npasuia NpUMMeHeHUs HaunoHanbHbIX
craHaapTtoB Poccuitckon deapepauum — MOCT P 1.0—2004 «CtaHaapTtusauua B Poccuitckon depepauun.
OCHOBHbIE NONOXEHUA»

CBeaeHuA o cTaHaapTe

1 NOArOTOBIEH ABTOHOMHOW HEKOMMEpPUECKOo opraHusaunen «HayuHo-uccneaosartenbCkui LEHTp
KOHTPONA 1 AWarHocTukn TexHudeckux cuctem» (AHO «HUL K») Ha ocHoBe COBCTBEHHOrO ayTEHTUYHOTO Nne-
peBoaa Ha pPyCCKuUi A3blK MeXAyHapoa4HOro ctaHaapTa, YKasaHHOro B NyHkTe 4

2 BHECEH TexHun4yecknum komuteToM no craHgaptusaummn TK 201 «OproHomukay

3 YTBEPXXAEH W BBEAEH B OEWCTBME Mpukasom deaepansHoro areHTCTsa no TeXHU4eCKoOMy
perynupoBaHuio U metposorum ot 25 Hosbps 2010 r. Ne 528-ct

4 Hacrosiwmin ctaHaapT uaeHTudeH mexxayHapogHomy ctaHgapty MCO 15536-1:2005 «OproHoMuka.
KomnbloTepHble MaHekeHbl M mogenu Tena. Yacte 1. O6wume TpeboBaHus» (ISO 15536-1:2005
«Ergonomics — Computer manikins and body templates — Part 1: General requirements»)

Mpw NpUMeHeHUN HaCToSILLLEro cTaHAapTa PEKOMEHAYETCA UCMONbB30BaTh BMECTO CChINOYHBIX MeXayHa-
pPOOHbIX CTaH4APTOB COOTBETCTBYIOLME UM HaLmMoHanbHble cTaHaapThl Poccuiickoin ®eagepaunun, ceegeHus o
KOTOPbLIX NpUBEAEHb! B AOMOTHUTENLHOM NpuroxeHun JA

5 BBEAEH BMEPBbIE

UHpopmayusi 06 usMeHeHUsIX K HacmosilemMmy cmaHOapmy nybriukyemcsi 8 exe200H0 u3dagaemMoM UH-
hopmayUoHHOM yKkazamerie «HauyuoHansHele cmaHdapmbl», @ MEKCM U3MEHEHUU U ronpasok — 8 exemMe-
CSI4YHO u3fasaeMbix UHGhOPpMaUUOHHBIX yKazamensx «HauyuoHanbHbie cmaHdapmely. B cniyyae nepecmompa
(3ameHbi) unu ommeHsl Hacmosileao cmaxO0apma coomeemcemsyrouee yeedomieHue 6ydem onybnuKosaHo
8 eXXeMeCsIYHO u3dasaeMOM UHOpMaUUOHHOM ykazamerne «HauuoHanbHsle cmaHdapmely. Coomeemcmesy-
rowas uHgopmauyusi, yeeOoMieHuUe U MeKCMeI pasmMeLaromest makxe 8 UHGhopmayuoHHOU cucmeme obujezo
r10/1b308aHUS — Ha oghuyuanbHoM calime @edepalibHo20 azeHmMemea Mo MexXHUYeCKOMY pe2yriupo8aHuio u
memporsoauu 8 cemu VIHmepHem

© CraHngapTuHdopm, 2011

Hacroswuii ctaHaapT He MOXET GbiTh MOMHOCTLIO UMW YaCTUHHO BOCMPOU3BEAEH, TUPaXMpOBaH 1 pac-
npocTpaHeH B kKadecTse odu1LMansHoro nsaaHns 6es paspeluerHins degeparnsHoOro areHTCTBa Mo TEXHUYECKo-
MY perynmpoBaHuic 1 MeTposiorim
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BeBegeHue

Hwxke npueaeHa cTpykTypa ctaHgapTos B obnacTtu 6eaonacHocTy npu paboTe ¢ MallMHamu:

a) ctangapTbl TUna A: OcHoBononaratolme ctaHgapThl No 6e3onacHoCTU, cogepkalle OCHOBHbIE KOH-
Lenuum, NPUHLMNBI KOHCTPYNPOBaHUS U obLLMe acnekTbl, KOTopble MOTryT BbITh MpUMEHeHbI K 06opyaoBaHUo
BCEX BMAOB.

6) craHaapTbl TUNa B: MpynnoBble cTaHAapTel No 6e30MacHOCTH, KOTOPbIE OTHOCATCS K O4HOMY acnekTy
6e30MacHOCTU UK K 0QHOMY TUNY 3aLUUTHOrO YCTPOMCTBA U KOTOpbIE MOTYT ObITb NpUMeHeHbI K 060pyAoBaHuNio
LUMPOKOro AnanasoHa:

- cTaHgdapThl TUna B1 pacnpocTtpaHsatoTca Ha onpeaeneHHble acnekTbl 6esonacHocTu (Hanpumep, 6e3o-
nacHoe paccTosiHue, Temrneparypa noBepxXHOCTH, LUYM);

- cTaHgdapThbl TMNa B2 pacnpocTpaHstoTea Ha yeTpolcTBa, obecnevmnsaroLne besonacHocTb (Hanpumep,
ABYPYYHOE YCTPOMCTBO ynpaBsneHus, BrnokupytoLliee yCTPoOUCTBO).

¢) craHgapTbl Tuna C: cTaHdapTbl Mo 6e30nacHOCTM MaluvH, cogepalume geTanbHble TpeboBaHus no
6e30nacHOCTN oTAeNbHbIX BUAOB MaLUUH UAK rpynnbl OAHOPOAHBIX MaLUMH.

B cootsetcTeumn ¢ UCO 12100-1" HacTosWwMI cTaHaapT ABNsAeTca cTaHaapTom Tuna B.

Korga nonoxeHus craHgapTa Tuna C oTiM4aloTes OT NONOXKeHWN, yCTaHOBNEHHBIX B cTaHaapTax Tuna A
nnu B, nonoxexus ctaHgapta Tuna C nMeroT NpeumyLLecTBeHHOe 3HaveH1e Ans MalluH, CrPpoeKTUPOBaHHbIX
1 cobpaHHbIX B COOTBETCTBUM ¢ TpeboBaHuaMK cTaHgapTta Tuna C.

TpeboBaHuWs HAacTOSILLEro cTaHAapTa B OCHOBHOM He 3aBUCST HU OT COBPEMEHHOTO YPOBHS JOCTUXEHUN B
obnacT KOMMNbIOTEPHBIX MaHeKeHOB U MoAenen Tena, H1 OT HanM4una HOBENLLIMX U NOAPOBHBLIX aHTPONoMeTpu-
Yecknx AaHHbIX.

Pursnyeckme xapakTepuUcTUKu Tena YeroBeka ABMATCA OCHOBOM A1 MPOEKTUPOBaHUS cuaeHuin, mebe-
nn, MalwuH u gpyroro o6opyaosaHuns. KomnbioTepHble TEXHOMOrMM BICTPO pa3BuBaloTCs U NO3BONSAIOT co3aa-
BaTb KOMMbIOTEPHBIE MaHeKeHbl, MoAenvpyroLlne Teno YernoBeka U ero AeiCTBUS. AHTPONOMETpUYEcKU
TOYHbIE MaHEKeHbl N Modenu Tena MoryT BbITb UCMOMb30BaHbI, HanpuMep, Ans BU3yanusauum reomeTpudec-
KOTO pacriofnoXeHUsl Tena Yenoseka B uandeckon cpede. Takke B MaHEKEH UM CUCTEMY MaHeKeHa MoryT
6bITb MHTErpUPOBaHbI pasfnvyHble OYHKLUM OLIEHKUN, HanpuMep nHaukaums obnactun gocsraemMocTuy, BUsyanu-
3auus nonga 3apeHus, BroMexaHuyeckoe BelMUCreHNe TpebyeMbiX yCUnuin U MoAenUpoBaHue ABUXKEHUNA.

KoMnbioTepHble MaHekeHbl MpegHasHaYeHbl A51s cokpalleHusl NoTpebHOCTeN B NPUBMEYEHUN UCNbITaTe-
nen v ans oueHKkM ranveckux Mogenein n onbITHeIX obpasuos. OgHako peanbHble UCTLITAaTENU UMEIOT He
TONbKO CBOU chusmyeckme pasmepel, HO Takke pasnuyatomecs pyHKUUOHaNbHBIE CNOCOBHOCTU U BO3MOXHOC-
TN BOCTIPUATUSI, a Takke COBCTBEHHbIe NpeACTaBMIEHUsI MO YNY4YLIEHUIO NPOU3BOAUTENLHOCTH, KoMmdbopTa U
LPYTUX CBOWCTB KOHCTpyKUMK (cM. MICO 155372).

KoMnbioTepHble MaHeKeHbl MO3BOMSIOT NOMyYUTb BLICTPYHO, MPOCTYIO U paHHIoK uaeHTUdhUKaUUI BO3-
MOXHOW HexBaTKu NpocTpaHcTBa. OrpaHUyYeHHbIe pasmMepamn NPOCTPaHCTBa KpUTUYEeCKUe onepauuu, Takue
KaK BO3MOXXHOCTb MPOHUKHOBEHUS YenoBeKka B 3aMKHYTOe MPOCTPaHCTBO U AOCTYNMHOCTb A Hero 3afaHHbIX
06beKToB, MOryT GbITb BLICTPO OLIeHEHbI AaXe ANsl 3KCTpeMarbHbIX pa3MepoB Tena. B npotusHom cnyvae
onpegeneHne pasmepoB NoTpedyeT UCNbITaHUIA C NPUBIIEYEHNEM BOJbLLIOTO KONMYECTBa UCTIbITaTenen.

Mpw ucnonb3oBaHNMM MaHEKEHOB OAHOBPEMEHHO MPOBEPSIIOT HECKOMbKO 3PrOHOMUYECKUX acMeKToB (Ha-
npuMep, aHTPOMOMETPUYECKUIA, MOCTYpasibHbIA, BU3YasbHbIA, CBA3aHHLIA C NpUniaraeMbiMU YCUNUsiMn, AuHa-
MWYECKUA B OAHOM UMK HECKOMNbKUX cuTyaumsx). Kak yHuBepcanbHblil UHCTPYMEHT NPOoeKTUPOBaHNS MaHeKeH
0T4aCTU Nofe3eH Arisl HOBAaTOPCKMX MPOEKTOB, KorAa He CyLIecTBYeT pekoMeHAalLumi no pasmepam paboyero
NPOCTPaHCTBa U HEAOCTYMHBI COMOCTaBUMbIE CUTYaLMK ANst nonHoMacTabHoit oueHku. B npouecce npoekTu-
poBaHUA UCNOMb30BaHNE KOMMbIOTEPHOrO MOAENUPOBaHUA C MaHekeHOM obnerdyaeT obMeH uHdopmaumen n
COTPYAHUYECTBO MEXAY PasNMYHbIMK creLvanucTaMmmn 1 nonb3osatensimu. Mpu NnpaBUnbHOM UCMONbL30BaHUN
Hanu4ue MaHekeHa ycKopsieT NpoLecc NPOeKTUPOBaHUS U CHXKaeT CTOMMOCTL pa3paboTku kKoHCTpykuuun. MNpo-
LLecC 3proHOMUYECKOTo NPOEKTUPOBaHUs B Lienom npeacrasneH B EH 614-13).

) UCO 12100-1:2003 «besonacHocTe MawmH. OCHOBHbIE NOHATUSA, 06LWME NPUHLMIMBI KOHCTPYMpOBaHust. YacTtb 1.
OcHoeHas TepmuHonorusi, metogornorus» (ISO 12100-1:2003 «Safety of machinery — Basic concepts, general principles
for design — Part 1: Basic terminology, methodology»).

2 NCO 15537:2004 «MpuHLMNBLI 0TEOpa MCTILITATENEN AT MPOBEPKU AHTPONOMETPUYECKMX CEOIMCTB MPOMBILLITTEH-
HOW NpoAyKummn n kKoHCTpyKumin» (ISO 15537:2004 «Principles for selecting and using test persons for testing anthropometric
aspects of industrial products and designs»).

¥ EH 614-1:2006 «be3onacHocTb MalLmH. YacTb 1. SproHOMUYECKME NPUHLMMLI NPOEKTMPOBaHus. TepMUHONOMMSI
n obwwme npuHumnel» (EN 614-1:2006 «Safety of machinery — Ergonomic design principles — Part 1: Terminology and
general principles»).
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UcnonbaoBaHne KOMNbIOTEPHBIX MaHEKEHOB He obecneumBaeT aBTOMaTUYECKOTO NOMyYeHUs NpaBusib-
HbIX KOHCTPYKTMBHBIX PELUEHUI U NPaBUMBbHOIO UX UCNOMb30BaHMUS. MPOeKTUPOBLLMK MOXET UCMOMb30BaTb UX
HenpasuNbHO, HanpuMep Aonyckasa HeyaobHbIe No3bl UNW NPeAoCTaBNAA CAULWKOM Maroe NPoCTpaHCTBO Ans
ABWKEHUA. BO3MOXHO, NPOEKTUPOBLLMK He OCBEAOMIIEH O MPUCYLLUMX KOMMbIOTEPHBEIM MaHEKeHaM orpaHuye-
HUSIX B aHTPOMOMETPUYECKOM, NOCTYPanbHOM UM BUOMEXaHUYECKOM OTHOLWEHUAX. Kpome Toro, npu ysenude-
HAM CIOXHOCTU CUCTEM MOAENUPOBaHUSA MaHeKeHa CCbIfIKM Ha faHHble MO 3TUM  XapakTepucTukam
MaHeKeHa-4YenoBeka CTaHOBUTCA TPYAHO UM HEBO3MOXHO HaWTW.

MaHekeHbl MNW CUCTEMbI MOENMPOBaHUSI MaHeKeHa B HacTosLee Bpems OTNu4aoTes Apyr oT Apyra no
byHKUMAM, CBONCTBAM, TOYHOCTU U yaobCTBY UCMONb30BaHUs. Ha coBpemMeHHOM aTane pasBuUTUS camble ne-
pefoBbIe CUCTEMbI MOAENUPOBaHUS MaHekeHa TpeGyIoT NPUMEHEHNA MOLLHBIX annapaTHbIX CPEACTB U creum-
anbHO 0BYYeHHBbIX CneLuanucToB, a criegoBaTeribHo, MOryT 6biTb HEAOCTYNHBI MHOTMM MPOEKTUPOBLLMKAM.
Bonee npocTble CUCTEMbl UMEHT OrpaHU4eHUs No NpUMeHeHU. CUCTeMbl pa3nMyaloTCsl MO TakuM KOMMOHEH-
TaM, Kak aHTponoMeTpuieckast TOYHOCTb, BriomexaHuyeckue BO3MOXHOCTU, rpachuyueckasl BU3yanusauusi, reo-
MeTpuyeckas KOHCTPYKUMA, ModeNnMpoBaHue U aHUMauus. Belbop MaHekeHa U COOTBETCTBYIOLLEA CUCTEMDI
mMoaenupoBaHuns B 60bLLIOK CTENEHN ABNSIETCS KOMMNPOMUCCOM MeXAY 3TUMU pasfIUYHBIMA CBOACTBaMM.

Mpu BLIGOPE U UCNONB30BAHUN KOMMBIOTEPHOTO MaHeKeHa, a Takke Anst KOHTPONA BO3ASACTBUIA BHELL-
HUX NapaMeTpoB HeoBX0AMMbl GONbLUIOW ONLIT B 3TOW 06MacTu U BbICOKasA OCTOPOXHOCTb, kakoi 6kl nepesio-
BOW HK Gblfa cuctemMa MoAennMpoBaHUa MaHekeHa.

MexxayHapoaHblil cTaHaapT, Ha OCHOBE KOTOPOTO MOATOTOBNEH HACTOSILUMIA cTaHAapT, paspaboTaH Tex-
Huveckum komutetom NCO/TC 159 «SproHomuka.
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HAUWOHANbHBLIA CTAHOAPT POCCUMUNCKOWN EQLEPALUNUMU

proHoMuka
KOMMbIOTEPHbLIE MAHEKEHbI U MOOENU TENA
YacTtb 1

O6wme TpeboBaHUA

Ergonomics. Computer manikins and body templates. Part 1. General requirements

Data BBegenna — 2011—12—01

BAXHO — NpumeHeHUe HacTosALLEro cTaHAapTa criegyeT NpoBepATh ¢ NOMOLLLIO pearnbHbIX UC-
NbITAHUA C NPUBNIEYEHUEM UCTbITaTEeNeNn.

1 O6nacTtb NpUMeHeHun

HacTosiumin cTaHaapT ycTaHaBnMBaeT OCHOBHLIe TpeBoBaHWA K NPOeKTUPOBaHUIo M paspaboTke KOM-
NbIOTEPHBIX MaHEeKEeHOB, Moflernei Tena u cucTeM MoenuMpoBaHus. HacToawmiA cTaHaapT onpeaenseT UX aH-
TponomMeTpuyeckue U GUoMexaHWdeckue CBONCTBa, yuuTbiBas TpeGosaHua no yao6CTBY MCNONb3oBaHWA,
OrpaHUYEHUIO CIIOKHOCTU KOHCTPYKLMM M MHOTOCOYHKLMOHAMNLHOCTH, a Takke COAePKUT PYKOBOACTBO MO Bbli-
Bopy MaHekeHa U CUCTEMbI MOAENUPOBaHUA MaHeKeHa U OLeHKe UX TOYHOCTU U yao6CcTBa UCNONb30BaHUA.
HacTosiluii ctaHaapT yctaHaBnMBaeT AOKYMEHTALIMIO N0 XapakTepucTUKaM MaHeKeHOoB 1 cUcTeMam Moaenu-
POBaHVs MaHeKeHa 1 UX UCMOoMb30BaHNI0 MO HasHaveHuo. HacToawuin ctaHaapT o6ecnedmBaeT yBepeHHOCTb
B TOM, YTO KOMMbIOTEPHBIE MaHeKeHbl U MoAeny Tena, Ucrnonb3yemele Ans npoekTuposaHusa paboyero npo-
CTPaHCTBa, 4OCTaTOYHO TOYHBI M HadeXHbl B aHTpornoMeTpuieckom n BuomexaHudeckom acnekrax. Hacros-
WMt cTaHaapT obecrneunBaeT NoMNb3OBATENAM MaHEKEHOB BO3MOXHOCTb BhIGpaTb MOAXOASLIYI0 CUCTEMY
MOZeNMpoBaH1A MaHekeHa ANs KOHKPEeTHbIX 3a4ad NpoeKTUpoBaHua. HacToaluii cTaHaapT yectaHaBnmeaeT
TpeboBaHWs He TOMbKO K CTATUYECKOW TOYHOCTM MaHekeHa, HO NpedoccTaBnseT pekoMeHaauuy no apyrum
thakTopam, KoTopble MOTYT MOBMUATL HA TOYHOCTL aHanMsa 1 PacyeToB C UCMONb3oBaHMEM MaHEKEHOB.

2 HopmaTuBHbIe CCbISNIKK

B HacTosiwem cTaHgapTe MCMonb3oBaHbl HOPMATUBHLIE CChISIKX Ha crieaytowne cTaHaapThl:

NCO 7250 OcHOBHble aHTPOMOMETPUYECKAE W3MEPEHUsI AONs1 TEeXHWYEeCKOro MpoeKTMpOoBaHNs
(ISO 7250, Basic human body measurements for technological design)?

MCO 9241-11 BOproHomuyeckue TpeboBaHus K odrcHbIM paboTaM ¢ NpUMeHeHUeM BuaecancnnenHbix
TepMmuHarnos. YacTte 11. PykoBoacTso no obecneveHnto yaoberea ncnons3osarus (ISO 9241-11, Ergonomic
requirements for office work with visual display terminals (VDTs) — Part 11: Guidance on usability)

MCO 12100-1 BesonacHocTb MalwwH. OCHOBHble MOHATUA, OBLME MNPUHLMMBI KOHCTPYMPOBAaHMS.
Yactb 1. OcHoBHbIE TepMuHbI, MeTogonorus (ISO 12100-1, Safety of machinery — Basic concepts, general
principles for design — Part 1: Basic terminology, methodology)

EH 614-1 BesonacHocTb oBopyaoBaHusi. JproHoMUYecKkMe NPUHLMNBI KOHCTPYMpOoBaHUa. YacTb 1.
TepmuHbl, onpegeneHus 1 obwme npuHumnel (EN 614-1, Safety of machinery — Ergonomic design
principles — Part 1: Terminology and general principles)

) CraHpapT 3ameHeH Ha ICO 7250-1:2008 « OCHOBHbIE aHTPONOMETPUHECKNE UBMEPEHWSI AT TEXHNHECKOIO Npo-
ekTmpoBaHusa. Yactb 1. OnpegeneHus U OpUEHTUPLI ANsi aHTPONOMETPUYECckMX uamepenuii» (ISO 7250-1:2008 «Basic
human body measurements for technological design — Part 1: Body measurement definitions and landmarks»).

U3panve odmumnanbHoe
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3 TepMuHbI U onpeaeneHns

B HacToseM cTaHaapTe NpUMeHeHb! criedytoLne TEPMUHBI C COOTBETCTBYIOLLIMMA onpeaeneHUaMI.

3.1 komnbloTepHbIN MaHekeH (computer manikin): AeyxmepHoe (2D) unn TpexmepHoe (3D) rpaduyec-
KO€ KOMMblOTepHOE 0TOBpaxkeHue Tena Yernoseka, OCHOBaHHOE Ha aHTPOMOMETPUYECKUX U3MEPEHUSIX, CTPYK-
Type COeAMHEHUI N CYCTaBOB U XapaKTepuCTUKax ABUKEHUA Yenoseka.

3.2 KoMNblOTepHan cucTeMa MofenMpoBaHus MaHekeHa (computer manikin system): Cuctema komnblo-
TepPHOro MoAeSIMPOBaHWA, COCTOSAILLASA U3 KOMMBLIOTEPHOMO MaHeKeHa, UHCTPYMEHTOB YNpaBrieH!sl U MaHUNypo-
BaHUA MaHeKeHOM (Hanpumep, MO30W, aHTPOMOMETPUYECKUMU U3MepeHusimuK), yHKUWA, obecneunBarowmx
noapaxaHue XapakTepucTukam YerioBeka v ero noseaeHuo (HanpumMep, BromexaH4eCckUM napaMmeTpam, yeunm-
AM, ABWKEHUAM) U cpeacTs, obecneumBalolmx pasmeLleHne MaHekeHa OTHOCUTENbHO KOMMbIOTEPHON Moaenu
husndeckon cpeapl.

3.3 mopenb Tena (body template): ®usnueckas asyxmepHas, 06bIMHO COUNEeHeHHas, KOHTypHasi Mo-
Aenb Tena YenoBeka, 0CHOBaHHasA Ha aHTPONOMETPUHECKUX U3MEPEHUAX.

4 TouyHoCTbL

4.1 O6wan undgopmauus

Heckonbko hakTopoB BNMAIOT HA TOYHOCTL aHanMaa 1 BbIMUCIIEHUA, BLINOSTHAEMBIX C MOMOLLLIO MaHekKe-
Ha. HekoTopble takTopbl 3aBUCAT OT aHTPOMOMETPUYECKON, CTPYKTYPHON, hyHKUMOHaNBLHOW 1 BroMexaHuyec-
KO TOMHOCTU CaMOro MaHeKkeHa; HeKOTOpble — OT 3HaHWA 1 onbiTa cneumanucTa, UCNOsb3YOLWEro MaHekeH,
Hanpumep, HacKomNbLKO TOYHO cAenaHbl PerynUPOoBKA NO3bI UMM HACKOMNBKO ryBoKo MaHekeH NocaxeH B MSArKyio
aMOpPTU3UPYIOLLYIO NMOBEPXHOCTL (Hanpumep, AuBaHa). TpebyeMan TOMHOCTb 3aBUCUT OT 0COBEHHOCTEN Npouns-
BOACTBEHHOrO 3a4aHus U KPUTUUHOCTM pa3MepoB NPOCTpaHCTBa (Hanpumep, A0CTyna, AOCATaeMOCTH).

Hacroswmiz ctaHaapT ycTaHaenuBaeT TpeboBaHUA He TOMbKO K CTaTUYECKOW TOMHOCTU MaHekeHa
(cM. 4.2—4.3), Ho NpeaocTaBnsAeT pekomeHaauun No Apyrum hakTopam, KOTopble MOryT BIIMATL Ha TOYHOCTb
aHanvaa 1 BbIYUCNEHWIA, BbINOMHAEMbIX C MOMOLLBbIO MaHekeHa. JTH daKkTopbl NPUBEAEHbI B NPUNOXKEHUN A.

4.2 CTtaTn4yeckasa TOYHOCTb MaHEeKeHOB

CTpykTypa 1 hopmMa MaHeKeHa AOIMKHbI COOTBETCTBOBATL hOpMe N aHTPONMOMETPUYECKUM pasMmepam
Tena Jvenoseka (cM. 6.4). Ocoboe BHUMaHWe criegyeT yaensiTb KOHCTPYKLMM MaHeKeHa, YTobbl pa3Mepbl MaHe-
KeHa coBnaganu ¢ pasMepamMiu Tena vyernoseka B COOTBETCTBYIOLUX No3ax (Hanpumep, CToa Unu cuas).

CooTBEeTCTBME KOMMbIOTEPHOrO MaHeKeHa AOCTYMHLIM aHTPOMNOMETPUYECKAM AaHHBIM COBOKYMHOCTU
nonb3oBaTtenein AOMKHO 6biTb MPOBEPEHO C MOMOLLLIO U3MepeHUin MaHekeHa B cooTBeTcTBUM ¢ MCO 7250.
C nomoLpblo U3MepeHnin ropusoHTasNbHbIX UM BEPTUKASbHBIX PAcCTOSIHUA MeXAdy BblOpaHHbIMA TOUKaMu
MOXHO CPaBHUTb pasmepbl MaHeKkeHa ¢ AaHHbIMU COBOKYMHOCTW Nosib3oBartenen (Unu AaHHbIMA, NpeacTas-
NeHHbIMKU ANA COBOKYNMHOCTK rpynn HaceneHus B npeaenax Esponeiickon Yactu, kak B UCO 15534-3 [1]) n
onpeaennTb TOYHOCTb B CTaHAapTHBLIX NO3ULUSX (cM. 6.5).

4.3 Oco6ble Npo6GneMbl aHTPONOMETPUYECKON TOHYHOCTHU

4.3.1 BnuaHue cytynoctu

CTraHgapTHble No3bl, B KOTOPLIX BBIMOMHAIOTCA aHTPOMNOMETPUYECKUe U3MepeHust, SIBNSI0TCA NPSMbIMN,
Torda Kak B eCTeCTBEHHbIX Mo3ax Terno crierka ccyTyneHo. M3aMeHYMBOCTb BaXKHbIX U3MEpPEHWI B No3ax CTos U
c1asa AorkHa BbiTb ydTeHa ¢ MOMOLLBIO NPeAoCTaBNeHUs] BO3MOXHOCTA TOYHOW HACTPOWKW MO3bl TyfnoBuLa
Wnu ¢ noMoLbio BBeAieHUs1 hakTopa CyTynocTu (B nose cTosl oH 0bbivHO konebnertcs ot 10 go 60 mm).

4.3.2 Nedopmauus MArKUX TKaHen

Teno cocTouT U3 TBepAbIX TKAHEW, TAKUX Kak KOCTU, U MAMKMX TKaHEeW, TakX Kak MbILLLLbI U 3KUP, KOTopble
AedopMUpyroTCA NPy CMeHe Mo3bl UMK nof Bo3aencTeMeM AasneHnsi. MaHekeH AOMmKeH UMEeTb OCHalUeHue,
KOTOpOe NO3BONAET yuuThIBaTh AedopmaLmio TkaHel, HanpuMep B obnacTu aroguL, 4Tobbl BeICOTa TynoBuLLa
ocTaBarnacb KOPPeKTHOM MPU CMeHe Mo3bl CTOS Ha Mo3y cuasi.

4.3.3 [IBnxeHue cycTtaBoB

MoaBWXKHOCTL CYCTaBOB BIMSIET HA @HTPONMOMETPUYECKYIO TOHHOCTL. Hanpumep, Nneyo v UeHTp spalleHns
nne4YeBoro cyctasa NoABWKHbI, YTO CUMbHO BAUSIET Ha AOCAraeMocCTb (Mo HanpaBneHuio Bneped v eeepx). Monb-
30BaTerb MaHekeHa JomkeH bbITb 0CBedOMIIEH O TUNeE JAocAraemMocTy (HanpuMep, yaobHas/MmakcumarnbHas go-
csraeMocTb). CrneqyeT yudTbiBaTb, Kak ABWXKEHWE Nneya AOMKHO OblTb peann3oBaHO C MOMOLLbLIO COOT-
BeTCTBYIOLEN (PYHKLUA MaHeKeHa UM ¢ NoMoLLbio NpedocTaBneHns nosb3oBaTento BO3MOXHOCTU perynnpo-
BaTb MoJSioXeHWe LieHTpa BpalleHus cycTaea B npeaenax AnanasoHa ero AskeHus. [ononHUTensHyo uHdop-
MaLuio Mo ABWKEHNIO CycTaBoB cM. B A.3.3.
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5 Ypo6cTBO ucnonb3oBaHusi

5.1 O6wasn uHdopmauua

B cootsetcTBMM ¢ EH 614-1 nporpaMmHoe oBecrneveHne cucTeMbl KOMMBIOTEPHOTO MaHeKeHa AOHKHO
6bITb YAOBHLIM B MCNOMb30BAHUW U MPUMEHUMBIM NPY NPOEKTUPOBaHWUN. [PUroAHOCTb UCMONb30BaHUS CUCTe-
Mbl KOMMbIOTEPHOrO MaHekeHa BIIUSIET Takke Ha TOYHOCTb BbIMOMHAEMOro ¢ ee MoMoLLbio aHanusa. fdetanu
MPUro4HOCTN UCMOMbL30BaHWUA CUCTEMbI KOMMNbBIOTEPHOTO MaHekeHa onucaHbl B 5.2—5.8. O6wme TpebosaHus
Mo NpUrogHOCTM UCMNOMNb30BaHNS NPOrpaMMHoro obecnedeHns AomkHbl cooTeTcTBOBaTh MCO 9241-11.

5.2 MNMoHATHOCTL

CTpykTypa 1 nHTepdeiic cucTeMbl KOMMbIOTEPHOMO MaHeKeHa AOMKHbI ObITb MOHATHLIMU, YTOOEI 06ecne-
YnuTb BbICTpoe 0ByYeHNe 1 NerkocTb UCTMONb30BaHMS.

5.3 CornacoBaHHOCTb

UHTepdelic nporpaMmHoro obecnedeHns, Hanpumep AManoroB U MeHo, A0KeH OblTb COBMECTUMbIM,
HaCKOMNbKO 3TO BO3MOXHO, C APYTMMU KOMMbIOTEPHBIMW NPOrpamMmMamMu, KOTOPLIMI MOMb3YHTCS NPOEeKTUPOBLLU-
ki, TAKUMU Kak NporpammHoe obecnedeHne ana npoektuposaHus (CADY), aHuMaunmn?! n oLeHKU aproHoMu-
YecKMx/4enoBevecKknx (hakTopos.

5.4 3¢ dekTBHOCTL

CraHpgapTHoe nporpaMMHoe obecneveHne KOMMbIOTEPHON CUCTEMBI AOMMKHO BbITb KOPOTKAM U MPOCTHIM.
OHO A0mMKHO BKNoYaTh Mporpammsbl, HeoBxoauMble 4N nepemelLeHUs (KONMMPOoBaHUS) MaHeKeHa Ui oKpyxka-
toLLieln cpedbl U3 04HOro NPOrpaMMHOro cpeacTsa B Apyroe. KonuyecTso Wwaros B npoLedypax nonb3osatens
AOMKHO BbITb OrpaHUYEHO, a CIIOKHOCTb BbIOOPA Ha KaXaoM Lware Ao/kHa ObiTb Kak MOXHO MeHbLUE.

5.5 YHuBepcanbHoCTb

B npegenax ogHoro nporpamMmmHoro cpeactea AoSKHa ObITb BO3ZMOXHOCTL YNpaBisaTbh MaHEKEHOM (pas-
MepOoM, MO301) N U3MEHATL OKpYXatoLLyto cpeay. Heobxoanmo, YTobbl cucTeMa MoaeMpoBaHNA MaHekeHa no-
3BOMANa Monb3oBaTtenio ycraHaBnNMBaTb W UNNIOCTPUPOBATL MONA 3pPeHWs, AO0CAraeMocTU W Yrnosble
orpaHuW4eHus, HanpuMep npegnodTUTenbHY0 1 MakcumanbHyto pabouyto obnactb (cm. UCO 14738 [2]). YHu-
BepcanbHOCTb CUCTEMBI MOAENNPOBaHNS MaHeKeHa CUITbHO 3aBUCUT OT apXUTEKTYPbl U CXEMbI NPOrpamMmMHOro
obecneyeHns (Hanpumep, MoAyNbHON CXeMbl UMK apXUTEKTYPbI OTKPLITON CUCTEMBI, CM. A.7).

5.6 JlerkocTb U3MEHEHUS aHTPONOMETPUYECKMX NapamMeTpoB

AHTpoMomeTpu4eckme pasMmepbl MaHeKkeHa JOIKHbI ObITb JIErko U3MEeHsIeMbIMU, HarnpUMep ¢ NOMOLLbIO
Bblbopa TpebyeMoi NpoLEHTUNN UMEPEHUIA U C MOMOLLLIO U3MEHEeHUs1 U3SMepPEHUIA HanpsiMyto; B 060UX Cry-
Yyasix NPOLEeHTUAN AOMKHBI BbITb AOCTYMHBI NOML30BaTEMO. NSl HYX NPOEKTUPOBaHUS HEOOX0AUMO, YTODLI
6bINY 3aaHbl U Hagnexawmm obpasom 060CHOBaHbLI codeTaHUsA NMPOLEHTUNENA Pa3NUYHLIX CETMEHTOB Terna.
JomkHa ObITb BOSMOXHOCTb PEryNMpOBaHUs aHTPONOMETPUYECKUX pasmepoB oT 1-i1 o 99-i NpoLeHTUNM co-
BOKYMHOCTW NnpeanoraraeMblx nonb3osatenen (cm. A.5.2).

5.7 JNlerkocTb U3MeHeHUs NO3bl

[lonmkHa UMeTbCA BO3MOXHOCTb NIErkoro UsMeHeHust No3bl ANA UCMbITaHNA 3a4aHHbIX AeNCTBUNA, Ha-
npumep BbLICTPOro AOTArMBaHUA A0 06beKTa U BO3BpaLLEHUsl B UCXOAHYIO No3y. CucTeMa KOMMNbIOTEPHOrO
MaHeKeHa [ofmKHa NpeAoCTaBnATL BO3MOXHOCTb Nerkoro Bbibopa 0CHOBHBIX NO3 UMM BHECEHUsI U3MeHe-
HWA B OCHOBHbIE MO3bl, HAaNPUMEp NO3bl CTOA, CUAA, CYTYNACL UNK Ha kKoneHsiX. MaHekeH gomkeH BbITb ner-
KO MO3ULMOHUPYEMBbIM ANA obecneveHUa Hanuuusl UMM OTCYTCTBUSI ero KoHTakTa ¢ obbekTamu B
oKpyxatoLlen cpege.

5.8 INerkocTb BU3yanbHbIX OLEHOK

Perynupoeka pasmepos unu no3 AomkHa 6biTe Nerkon Anst NoHUMaHus Nonb3osaTenem u yaobHon ans
AocTuxkeHust TpeByeMmoit TouHoCcTU. Takoe ynpaeneH1We MaHeKeHOM NpeanonaraeT 4oCTaTouHbIN YPOBEHb OTO-
BpaxkeHUs NOBEPXHOCTU UMW KOHTYpa Tena, a Takke oToBpaXkeHWe CyCTaBoB, KOTOPLIE MOTYT IBUTATLCA B YKa-
3aHHOM HamnpaeneHWM 1 ¢ 3adaHHON aMNIUTYAON ABWKEHWA. YnpaBrneHue MaHeKkeHOM MoxeT notpe6osarb
UCMONb30BaHUA ONO3HaBAaTENbHBLIX TOUEK, ECIIM Y MaHeKeHa eCTb BOMOCh! UIMK OH 0A€eT B oaexay 1 obyBb, unu
ONOPHBIX JIMHWI, NOKA3LIBAOLWMX N3MEHEHWE YITIOB CYCTaBOB.

1) CAD — Computer Aided Design (aBTOMaTM3MpOBaHHOE NPOEKTUPOBAHUE).
2 KoMMbIOTEpHAN aHUMALMA — KOMNBIOTEPHANA UMUTALMS [BUXEHMSI C MOMOWBIO U3MEHEHMST (U NEPEPNCOBKM)
hopMbl OBBLEKTOB MK AEMOHCTPaLUK NOCNeaoBaTeNbHbIX M306paxeHuii ¢ hazamm ABUXEHUS.
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UTo6bl CYanTb O NPUEMNEMOCTH NO3bl MU PaccTosHAM 10 06bekTa, HeoBXxoanmo oTobpaxeHue nonei
3peHus, AOCAraeMoCTy 1 30H komdopTa.

MonoxeHne MaHekeHa OTHOCUTESNLHO cUAeHbsl TpebyeT 0TOBpaXkeHNa onNpeaeneHHbIX OMOPHBLIX ToYeK,
HanpuMep WHAEKCHOW TOYKU cuaeHbs (SIPY).

6 [NokymeHTauun

6.1 O6wan uHcpopmauusa

Pa3paboTunk MaHekeHa U CUCTEMBbI MOAENUPOBaHUsl MaHeKeHa oTBevaeT 3a obecneyeHne JoKyMeHTa-
LMK € yKazaHUEM XapaKTepucTUK MaHekeHa 1 ero npeanonaraeMoro UCNosib30BaHWA, a Tailke 3a NoAroToBKY
pykoBoACTBa Nonb3osartens. TpebosaHUA K 3TON AOKYMeHTauuMn npueeaeHsl B 6.2—6.9.

6.2 Mpeanonaraemoe ucnonb3oBaHue

MpegnonaraeMoe ncnonb3oBaHne MaHekeHa AOSKHO BbiTb JOKYMEHTUPOBAHO, HANPUMEP aHUMaLMUA,
nposeAeHne aHTPoONoOMeTpUIECKUX U BriomexaHnyeckux oLieHoK. B foKyMeHTauum AomkHbI GbITb ykasaHbl Bce
orpaHUyeHnsa B UCNONb30BaHNN, 0COBEHHO C aHTPOMOMETPUYECKON TOUKU 3peHus. Talke A0ImKHbI 6biTb AOKY-
MEHTUPOBaHbI BCE TUMNbl aHanM3a 1 oLEeHOK, NpeqyCcMOTPEHHbIE CUCTEMOI MOAENNPOBaHUA MaHeKeHa, Hanpu-
mep:

- Hanuune byHKUMN aBTOMaTU3UMPOBAHHOMW OLIEHKN UNW TONBKO BU3yanbHasa oLEeHKa;

- Hanuuune aHUMaLUn U oTobpakeHUe TOMbKO HENOABWKHOWM KapTUHKM;

- aHanuMs reoMeTpUYecKUX OTHOLIEHUA, TakUX Kak Bu3yanusauus, obnactb A4OCAraemocTu, AOCTyN U
CTONKHOBEHUE;

- oueHka TpeboBaHU K YCUNUAM, OCHOBaHHas Ha BUOMEXaHUYECKNX BEIMUCNEHUAX.

[ononHutensHo AomkHa BbITb AOKYMEHTUPOBaHa npeanonaraeMasi COBOKyNHOCTb Nofb3oBaTtenei, Ha-
npuMep UHXeHepbl, 3KCNepTbl N0 3ProHOMUKE, a Takke 061acTb NPUMEHEHUA KOHCTPYKLUUK, HanpuMep obopy-
AoBaHue unu 3gaHue. TpeboBaHUA K NONb30BaTENAM MO HANUYWIO ONbITA B aHTPOMOMETPUU, NPOEKTUPOBAHUA
paboyerc mMecta 1N KOMMbIOTEPHBIX TEXHOMNOMMSX, He0BX0AUMOro ANs UCMONb30OBaHNA BCEX BO3MOXHOCTEN
nporpammHoro obecneyeHns, Takke 4OMKHbI BbITb AOKYMEHTUPOBAHDI.

6.3 UcTouyHUKM AaHHbIX

Ucnonbayemble NCTOYHUKA aHTPONOMETPUYECKNX AaHHbIX JOMMKHbI ObITh JOKYMEeHTUpoBaHbl. Ecnu aan-
Hble 06BbeaVHeHbl U3 PasHbIX UCTOYHUKOB WU MOMyYeHbl U3 O6beAUHEHHBIX FreHAEPHBbIX AaHHbIX, Ha OCHOBE
HWUX A0MXKHbI BbITh ONpeaeneHbl U cBeaeHbl B Tabnuuy 3HadveHns xoTs bl 5-i, 50-i1 1 95-i npoueHTUNEN.

6.4 AHTponoMeTpuyeckasi TOUHOCTb B CTaHAAPTHbLIX NO3ax

[nsi oLeHKN cTaTU4eckorn TOMHOCTW KOMMbIOTEPHOTO MaHekeHa (CM. 4.2) JorbkHbl ObiTb onpedeneHbl Mo
KpaiHeln Mepe OCHOBHbIE aHTPOMNoOMeTpuYecK1e pasMmepbl, NpeacTasneHHble B Tabnuue 1. Ans kaxgoro pasmepa
OOIKHBI BbITb JOKYMEHTUPOBaHbI UCXOAHbIE JaHHble C yKazaHMeM WX UCTOYHMKA (COBCTBEHHbIE, CTOPOHHUE,
06benHeHHble, KOMBMHUPOBaHHBIE), Kak yCTaHOBMEHO B 6.3. Te e pasmepbl A0kHbI BbITb onpeaeneHbl Herno-
CPedCTBEHHO Mo MaHekeHy B Buge 5-i, 50-i 1 95-i npoueHTUNWU. PasHoCTb Mexay STUMKN 3HAYEHUSMUN OIKHA
6bITb AOKYMEHTMPOBAHA KaK MPOLEHT OT UCXOAHOTO 3HadeHus?). Ha npuvepe Tabnuubl 1 nokasaHo, Kak ACMKHbI
ObITb NpeAcTaBneHbl pesynbTaTbl Takoro cpaBHeHNs. Tabnmua no3BossieT ConocTaBUTb AaHHbIE U OBHAPYXUTb
CYLLIECTBEHHbIE Pa3VYUsA B PACTONoXeHNM MaHeKeHOB pasnnYHOro pocTa U pasHoro TerocnoxeHusl. B HekoTto-
PbIX NPOrpPaMMHbIX CPEACTBAX AOSDKHBI Takke ObiTb 1Mcnonb3oBaHbl 1-a 1 99-a npoueHTUNM (M. A5.2).

Ta6nuua 1— ConocrasneHne NCXOAHbLIX AaHHLIX C pasMepamn MaHeKeHa B CTaHAapTHbIX No3ax

P5 P50 P95
OcHOBHblE
aHTponomeTpuyeckue
n3amepeH ns® UexopHble Pasvep PasHocTb, | UcxoaHble Paawmep PasHocTs, | UcxogHble Paamep PasHocTb,
OaHHble MaHeKkeHa % OaHHble MaHekeHa % OaHHble MaHekeHa %

1 Poct (BbiCOTA
Yenoseka)

) SIP — Seat Index Point.
2 OTHOWweHue Pa3HOCTN BXOAHOIO U BbIXOOQHOMO 3HAYEeHUs K BXOOQHOMY 3HAYEHWUIO ABMAETCH OTHOCUTENBHOW MNO-
rPELLHOCTBIO.

4
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Oxonyvanue mabnuyst 1

P5 P50 P95
OcCHOBHblE
aHTpoONoMeTpuyeckue
n3mepenmns® UcxopHble | Pasmep PasHocTb, | Ucxoauble | Pasmep PasHocTtb, | UcxoaHble |  Pa3mep PasHocTb,
NaHHble | MaHekeHa % AaHHble | MaHekeHa % AaHHble | mMaHekeHa %

2 Bbicota B no-
noxeHun cuas (nNps-
MO)

3 Ocb cxatusa
(npoTaruBaHue Kuc-
™ Bnepep)

4 UWwupuHa nney
(bugenstoBuaHas)

5 WwupuHa Ge-
Aep B TMOSOXEeHUN
cuas

6 MybuHa rpya-
HOW KNeTKu B Moso-
XEeHUn cTon

7 TnybuHa Tena
B MONOXEHUN CTOA

8 lupuHa rpya-
HOW KNeTKWU B MOno-
KEHUU CTOSA

9 BbicoTa nokTA
B MOJIOXKEHUN CTOSA

10 PaccTosaHune
«ITOKOTb—T1e4O»

11 BweicoTa ko-
neH

12 BbicoTa Knu-
peHca ( BeicoTa bea-
pa Haj cnaeHbem)

% OnucaHMe aHTPONOMETPUYECKUX U3MEPEHMI NpuBeaeHo B UCO 7250.

6.5 MpepnonoxeHusn u nonpaeku. MNoza

Bce npeanonoxeHus 1 nonpasku, OTHOCALLMECS K PasNUYMAM B CTaHAAPTHBIX U hakTUYecknx nosax ma-
HekeHa, AOIMKHbI ObITb AOKYMEHTUPOBaHbI, HAaNPUMep MonpaBku Ha cyTyrnocTb (CM. 4.3.1) n ABWXEHUsA nneve-
BbIX cycTaBoB (cM. 4.3.3). Ecnn 3Tn cbyHKUMKN N3HaYanbHO BCTPOEHbI B MaHeKeH, TO UX HaAo yunTbiBaTb Npu
COMNOCTAaBMEHUSAX B COOTBETCTBUA C 6.4.

6.6 MpepnonoxeHus u nonpaeku. Ogexaa

Bce npeanonoxeHust u nonpasku, OTHOCSALLMECS K 0AeXAe, AOIKHbI 6bITb AOKYMEHTUPOBaHbI (Hanpu-
Mep, BblcoTa kabnyka obyBu).

6.7 [pyrue xapakTrepucTUKWU, BMUAIOLLME Ha aHTPONOMETPUYECKYIO TOYHOCTDL

Bce xapakTepUCTUK1 MaHeKeHa, KOTopble BAVAIKOT Ha aHTPONOMETPUYECKYIO UM BUOMEXaHUYECKYIo TOY-
HOCTb, HO HEBUAUMbI U HESABHbI, AOIMKHbI ObITb 4OKYMEHTUPOBaHbI. TN XapakTepUCTUKN BKITIOYAIOT BHYTPeH-
HIOIO CTPYKTYPY, TUM CUCTEMBbI KOOPAUHAT, UCTIONb3YEMbIA AN ONUCaHUSI OPUEHTaLMU KOHEYHOCTENR, a Taloke
BCE Hanaraemble orpaHu4eHusl.

DorxkHa 6bITb AOKYMEHTUPOBaHa Mo KpaiHeil Mepe cneaytowas MHcbopMaLms:

- cnocob npeacTaBeHNUs1 aHTPOMOMETPUYECKON reOMETPUN MaHekeHa (Hanpumep, Tna CTPyKTypbl, UC-
nonb3yemon Ana oTobpaxxeHus1 NOBEPXHOCTU Tena, ckeneTa);

- UMeeTcA N1 6asa AaHHbIX N0 aHTPONOMEeTPUYECKUM pasMmepamM YCTaHOBSIEHHON COBOKYMHOCTU NOMb30-
BaTenewn;



roCT P UCO 15536-1—2010

- MOryT n1 6bITb NpUcoeauHeHbl Apyrie 6asbl JaHHbIX;

- MOXHO NN YCTaHOBUTb PasMepbl KOHKPETHOro YernoBeka.

6.8 dakTopbl, BNUAKOLWME Ha GUOMEXaHUYeCKy0 TOYHOCTb

Mpu ncnonb3oBaHMM MaHekeHa Anst BoMexaHNYeCcKoro aHanmsa A0MKHbl ObITb AOKYMEHTUPOBaHLI Ae-
Tann 6uoMexaHN4eckMx Mogenen 1 ypaBHeHUsl, UCNoMb3yemble AMsl BEIYUCIEHNA, UCTOYHUKUA OAHHBIX U UC-
nonb3yemMble 3HaYeHUs (pasMmepbl NPOCTPAHCTBA, Macchbl, yCUNNA).

6.9 MeTtoabl ynpaBneHua

MeToabl ynpaBneHnsa no3oln, paBHOBECUEM, OABWXKEHUSMU U B3aUMOOENCTBUEM MeXAy MaHeKeHOM Y
oKpyXatoLLein cpeor AoMKHbI ObITb 4OKYMEHTUPOBAHEI.

6.10 PykoBopcTBO nonb3oBaTens

OTHOCUTENbHO aHTPOMOMETPUYECKNX AaHHbIX, MCNONb30BaHHbLIX AN BbIOopa NPoUeHTUNN NPU BblYMC-
NeHusaX, a Takke Npyu aHanuae apyrux akTopoBs, Hanpumep BrMoMexaHU4ecKUX CBONCTB, AOMKHO BbiTb nNpe-
[OCTaBMeHo PYKOBOACTBO NOJb30BaTens (QOMOMHNTENBHO K TEXHUYECKAM PYKOBOACTBAM).

JomkHbl 6bITb YKasaHbl TpeboBaHWs K annapaTHbIM CpeacTBam 1 nporpaMmMHomMy obecnedeHuto, Heob-
XOOMMBIM NMPU NCNONb30BaHUM MaHeKeHa 1 CUCTEMbl MOAENMPOBaHMA MaHeKkeHa. Bo3MOXHOCTN obMeHa WH-
opmaLmein ¢ Apyrummn nporpaMmmamm (MMIopT, 3KCMOPT AaHHbIX), a Takke cpeacTBamMuy BbiBoAa MHopMaLnn
(nnoTTepamu, NpUHTEPaMM1, BUAEOMAarHUTooHamm) 4omKHbI BbITb JOKYMEHTUPOBAHDI.
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MpunoxeHne A
(cnpaBo4Hoe)

anKTOpI:I, BIMAAKOLINE Ha aHTPOMNMOMETPUYHECKY O TOYHOCTb MaHeKeHOB, pe3ynbTatoB aHanusa
M BbIMUCIIEHWNIA, BbINOJTHAEMbIX C UCNONb30BaHUEM MaHEKEeHOB

A1 O6was nHdopmaumnsa

B AAHHOM NPpUNoOXeHun onucaHsl TMNNYHbIE CBOWCTBA MAHEKEHOB M CUCTEM MoaennpoBaHUAa MaHEKEHOB B OTHOLWe-
HUK TOYHOCTK pe3ynbTaToB aHann3a Ha nxX 0CHOBE U PacCMOTPEHbI obrnactn ux NnpUMeHeHuns.

A.2 TeomeTpu4eckoe npeacTaBneHune

A.2.1 [ByxmepHble moaenu YenoBeka

OByxmepHbie (2D) Mogenv Tena YenoBeka NpeacTaBnsioT cobor hr3nyeckylo Mogerb YernoBeka, UCNonb3yemyio
ANs OLEHKM KOHCTPYKLMU OKpY>KatoWwel YenoBeka cpedbl. [JByXMepHbIN KOMMNbIOTEPHBIV MAHEKEH SBMSIETCA NPOCTENWUM
TUMNOM KOMMBIOTEPHOIO MaHekeHa, NpUrogHbIM A/151 UCNONb30BaHUS! NMPU ABYXMEPHOM MPpOoeKTUpoBaHun. [ByxmepHbIMu
mMogensiMm YenoBeka Nerko MaHunynMpoBaTh, M OHU He TPebyioT koMnbloTepa ¢ 60NBLIOK NPOM3BOANTENBHOCTLIO. [lBYX-
MepHble MaHeKeHbl NOAXO0ASAT ANSA CO34aHNA CXEM M MOTYT ObiTb UCNOMNB30BaHbI AN U3Y4eHUs NO3 U ABWKEHUN, HO TONBKO
B OAHOWN NIOCKOCTU.

A.2.2 TpexmepHble MOaenun YenoBekKa

C nomoubio TpexMepHbiX (3D) KOMMNbIOTEPHBIX MAHEKEHOB MOTYT ObITb CMOAENWPOBaHLI Pa3HOOGpa3Hbie No3bl U
ABWXeHUs1. VX reomeTpuyeckasn CNoXHOCTb M3MeHsIeTCs OT NPOCThIX pebepHbix Mmoaenen, rpy6o yunTbiBaloWwmx ocobeH-
HOCTV CcKeneTa 4enoBeKa, U KapKacHbIX Mogenen, YacTuyHo oTobpaxalowmx NoBepxXHOCTL Tena, Ao 6onee peanucTuYHoOro
MOJEnVpPOBaHWs BHYTPEHHUX CTPYKTYp Tena YenoBeka. PebepHble mogeny MoryT 6biTe NONesHbl, eCnu Npon3BoanTeNb-
HOCTW KOMMbOTEPA HEJOCTaTOYHO AnA Bonee CroXHbIX NPOrPamMMHBIX CPEACTB, OCYLLECTBSIIOWMUX CNOXHOEe MOAENNUPO-
BaHuWe B pealnbHOM BpeMeHu 1 bnomexaHnyeckue BoluvcneHus. [letannanpoBaHHas n YeTkan NoBepxXHOCTb obecnevnBaeT
Honee peanuCcTUYHbIM BHELHWI BUA Tena YenoBeka.

TpexmepHble MaHeKkeHbl MOryT CO34aTb HEKOTOPLIE TPYAHOCTU B BOCNPUATUU NO3 U yNPaBneHun AsmkeHnAaMu. Kpo-
Me TOro, NOCTPOEHMEe TPEXMEPHOMN OKpyxXatoLwer cpeabl TpebyeT MHOro BpemeHn. Takum obpasom, TpexMepHble MaHeke-
Hbl MEHEE MPUrogHbl AN NpeaBapuTenbHOrO NPOEKTUPOBaHUA, HO 3dEeKTMBHLI AN BU3yanu3auum u oueHkn Gonee
pa3paboTaHHbIX KOHCTPYKLMIA.

A.3 CTpyKTypHble CBOMCTBA

A.3.1 Konu4vecTBO cermeHTOB 1 cycTaBOB

Bonblwoe koNUMYeCcTBO CErMEHTOB Terna U ABUXYLUXCH cycTaBoB obecneunBaeT Gornee eCTeCTBEHHbIE U MHOTOCTO-
POHHWE ABWMXEHWs Tena, ocoBeHHO B 9KCTpeMarbHbIX No3ax Tyrnosuviia u wew. MNpu onpeaeneHnn NpocTpaHCTBEHHbIX pas-
MepoB A5l 06bIYHBIX M03 CTOS U CMAS AOCTAaTOYHO HEBOMBLLOIO KONMYECTBA CErMeHTOB. [lByXMepHble MaHEKEHbI OBbIYHO
MMetoT 0T 6 10 11 NOABMKHBIX CYCTaBOB, JaBasi BO3MOXXHOCTb CPaBHUTENBHO JENKO YNpaBnsaTh UX NO30W. TPexmepHble Mo-
genu moryT umeTb oT 15 0o 70 cycTaBoB B TeX Cnyyasix, korga B (pyHKUMOHANbHbIX aHAaTOMUYECKUX AeTansax A0MKHbI ObiTb
npeacTaBreHbl NanbUbl U KOMNOHEHTH! MO3BOHOYHMKA.

A.3.2 CteneHn cBO6OALI ABMXKEHUA CyCcTaBa

Kaxgpi cycTaB UMeeT cTeneHy cBoboabl (OCK BpaLieHust), KONMMYECTBO KOTOPbIX U3BMEHSIETCA OT OAHOW B CyCTaBe
nansua go Tpex nnu bonee B NO3BOHOYHKKE ANS NepegHero/3agHero n 6okoBoro crnbanus u Bpauenus. Mneveson cycTas
SIBNSETCS MHOTOOCHbBIM, U LIEHTP ero BpalleHus NoABWXKEH B npedenax AoBonbHO Gonblwon obnactn. Ha npaktuke gns
NPOCTOThI YNpaBreHusi O30 HeKOTOpbIe HaNpaBneHWs ABUKEHNUSI CYyCTaBOB MOTYT OblTb OrpaHWUyeHbI.

A.3.3 CTpyktypa cycTaBoB

Ecnv B kOMNbIOTEPHOM MaHekeHe NpYMeHeHbl 6onee NPoCcThie COeAMHEHWUS U CYCTaBbl, YeM B TENE YenoBeka, MoryT
NnosiIBUTBLCS OWKNOKKM. Hanprmep, ecnv nneyeBor Nosic cMoaenvpoBaH 6e3 NogBMXKHON TONAaTOYHOW KOCTH, a TONBLKO C NPo-
CTbIM LLAPOBLIM COEAMHEHNEM W COEAUHUTENBHON My TOW ANs NNeYeBOro CycTaea, TO €CTECTBEHHbIE ABWKEHWUSA PYKU NMPU
BbITSITMBaHUK €€ Brnepes He MOryT 6biTb CMOAENVMPOBaHbI.

A.3.4 YrnoBbie orpaHn4YeHus

Kaxgbli CycTae MOXET MMETb YITIOBbIE OrPaHUYEHWs, onpeaensemMble OBUXEHWAMM CycTaBa. dTM OrpaHUYeHust
OXBaTbIBaKOT BECH AMana3oH BO3MOXHbIX ABUXEHWUI, ONMUCaHHbLIA AUHAMUYECKMMU aHTPONOMETPUHECKMMMU AaHHbIMKU. OHn
TaKKe MOryT BblAeNsTb rpaHuLbl yA0OHbIX ABWXEHUI COBOKYNHOCTY NOMb3oBaTenen, onpeaeneHHsIx Asi HEKOTOpOon aest-
TENbHOCTK, Hanpumep cOOPKK NNK PyNeBoro ynpasneHnsi TPaHCNOPTHLIM CPeACTBOM, UMW OFPaHUYEHUS At OLEHKN TPY-
OOBOW OesATenbHOCTU, CBSA3aHHON ¢ 060pyA0OBaHUEM.

A.4 ®yHKUMOHaNbHBLIE CBONCTBA

A.41 Mo3sbl

MaHekeHsb! OOJIKHbI ObITb CNOCOBHbI NMMUTUPOBaATb MHOXECTBO €CTeCTBEHHbIX NM03 YenoBekKka. MN3ameHeHue no3ael 3a-
BMCUT OT YMcna cteneHer ceoboabl ABMXKEHWIA B CyCTaBax U MOXeT Bbl3BaTk npobnemsl. MoaTomy 06blMHO HyXeH HaGop
3apaHee YCTaHOBIMEHHbIX (CTaHAAPTHBIX) OCHOBHbLIX NO3 (HanpuMep, No3bl CTOs, CUASs, CyTyrnas noaa).
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B HekoTopbIX MPOrpaMmHbIX CpeacTBax KOHTPONb PaBHOBECUS IBNAETCH HEOBX0ANMBIM YCNOBUEM ANs noaaepXa-
HUS onpegeneHHon nossl. YTobbl NpOBEPUTEL paBHOBECHE BCETO TENa B CTaTUHECKUX No3ax, TpebyloTcs gaHHble 0 macce
CErMEHTOB Tera 1 pacnonoXeHUn X LEHTPOB TskecTU. [ins MoaenmpoBaHnsa COXpaHeHUsl No3bl NPY BbIMONHEHUN Henpe-
PbIBHBIX ABWXEHUI, TakMX Kak xoabba, BblUMCNEHNs1 MOTyT 6bITb aBTOMaTU3UPOBAHbI.

Heo6x04MmMOo 3HaTb COOTHOLLEHUE YCUIUI B NO3€ paBHOBECUS U KOMcopTa. YCUnus He MoryT GbITb NpaBUIbHO OLie-
HeHbl 6e3 yka3aHus paboyel nosbl. B nonHom obbeme ycunua moryT GbiTe NPUNOXKEHBI TONBKO B ONpeAeneHHbIX no3ax,
KOra Teno HaxoauTCs B PaBHOBECUM N HET CEPbE3HON0 OTPULATENBHOIO BO3AENCTBUS HA KOMGOPTHOCTbL NO3bI.

A.4.2 Otob6paxeHne obnacten JOCAraeMoCcTn U peKkoMmeHayeMbix pabounx obnacren

MpoBepka BO3MOXHOCTU AOTAHYTLCS A0 06bekTa MOXeT ObiTb BbINONHEHA C MOMOLLBIO U3MEHEHUS! NO3bl UMK U30-
6paxkeHns obnacTern gocsaraemMocTy M pekoMeHayeMbIx ans paboumx onepauni obnacrtemn ABMKEHUA pyKu, Hanpumep ¢ No-
MOLLbIO OTOBpaxeHus rpaHuy gocsraeMocTu. [paHuubl pekomeHgyemblX pabounx obnacten 3aBUCAT OT HECKONbKUX
hakTopoB, HanpumMep Beca 06BLEKTOB, YaCTOThl ABWXEHWUI U NPOAOIKUTENBHOCTU NPOU3BOACTBEHHOIO 3a4aHUS.

A.4.3 OTobpaxeHne nona 3peHns

Mone 3peHns Npu ABUXEHUM INa3 uny norns NepuEpURHOro 3peHns, Takke Kak u KOMOPTHbLIE NMHUN BU3MPOBa-
HUS1, MOTYT ObITb BU3yanu3npoBaHbl pas3nuyHbIMK cnocoGammu. PekomeHgaunm unu orpaHnHeHnsi OTHOCUTESNbHO PaccTost-
HUIA HabrogeHns Takke MOryT ObiTh BU3yanbHO NPOAeMOHCTPUPOBAHbI.

A.4.4 Tpaektopusa nepemMeLleHUs

JBWXeHUs1 KOHEYHOCTEN U TYNOBULLA KOMMNBIOTEPHOIO MaHeKeHa AOMKHbI UMETh Kak MOXHO Gonblee cXoAcTBO C
eCTeCTBEHHbIMW ABWXeHusimK venoBeka. M3-3a 6onbworo uncna cteneHen ceobogel B ynpaBneHun ABMXEHUAMU MOTYT
6bITb MCNONBL30BaHbI 3apaHee onpeaerneHHbIe BCTPOEHHbIe TpaekTopun nepemelenus. ina atoro Moryt notpeboBartbes
JaHHble Mo TPAEKTOPUSIM CYCTaBOB U CETMEHTOB BO BpeMsl ABWXEHU UKW, B KaYecTee anbTepHaTuBbl, pa3paboTka anro-
PUTMOB ONTUMU3ALUN OBUKEHWIA.

A.4.5 BnomexaHun4eckKasa OLeHKa

C nomoLLbio BUOMEXaHNYECKUX BbIMMCIIEHUI MOTYT ObITb pacCUMTaHbl HArPY3KkW Ha pas3nuyHbIe YacTu Tena YenoBe-
Ka B CTaTMYeCKMX N03ax Uy BO Bpems ABWXEHUA, DTN BbIMUCNEHNA OCHOBaHbI HA BHELWHWUX CUNax, UX HanpaBneHUsix 1
TOYKax BO3AENCTBMS, a Takke Ha AaHHbIX, MOAENUPYIOWMX FreOMeTPUYECKOe CTPOEHUE Tena Yenoeeka. B mogenu reomer-
pYHeCKOro CTPOeHUs MOryT ObITb yUTeHbl AOMONHUTENBHBIE f4aHHbIE OTHOCUTENBHO BECA YacTen Tena, UX LUEHTPOB THKEeC-
TV, MOMEHTOB MHEPLMKN YacTeN TeNa B 3aBUCUMOCTN OT HEOBXOAUMOW TOMHOCTU UNKU OFPaHUYEHUI CNOXHOCTU. MOXHO
TaKKe BbIYMCINTL KPYTALWUIA MOMEHT, He0BX0AUMBIN B ONpeaeneHHbIX CycTaBax Ans 3aBeplueHns MOAeNupyeMbIxX ABUXKeE-
HUI. C NOMOLLbIO COMOCTABNEHNS UTOTOBLIX 3HAYEHUI C NPeaenbHbIMU 3HAYEHUSIMW MOXHO OLEHWUTE COOTBETCTBME MO3 U
OBVXEHUA SProHOMUYECKUM TpebGoBaHusIM.

A.5 AHTponomeTpuieckue CBOMCTBa

A.5.1 PukcnpoBaHHaA unv napaMeTpuyecKas aHTPoONnoMeTpuna

AHTpONoOMeTpUYeckne nepemMeHHbie KOMIMBIOTEPHOTO MaHekeHa MoryT 6biTb BbiGpaHbl Kak (hMKCUpPOBaHHbIE 3Haue-
HUS, NPeacTaBnALLMe, HanpuMep, pas3nuuusi B rnose, Bo3pacre, CPeAHECTaTUCTUUYECKUX pas3mepax UMnu TeNoCroXeHUN.
OTO TUNWMYHO ANA ABYXMEPHbIX MaHekeHOB. MaHeKeH Takke MOXeT ObITb MapaMeTpuyecknM, Korjia aHTporomeTpuieckue
W YITOBbIe faHHbIe XPaHATCs B dharinax Kak napameTpbl. 3TO NO3BOSISET OCYLLECTBIATL BbiIGOp COBOKYNHOCTY Nornb3oBare-
nen n ntoboro aHTPONOMETPMUECKOro BapuaHTa B npejernax A4aHHON COBOKYNMHOCTW B 3aBUCUMOCTU OT TOTO, Kak CUCTEMa-
TU3MPOBaHbI AaHHbIE W KaK MW MOXXHO YNpaBnsTb.

A.5.2 MpoueHTnnM

HocTynHble No B3pOCHbIM COBOKYNHOCTSIM aHTPONOMETpUYeCKue iJaHHble 06bIYHO CTAaTUCTUYECKM CUCTEMATU3UPO-
BaHbl MO Nony u Bo3pacty. B npegenax komGuHaumii aTuX rpynr, NPOCTPAHCTBEHHbIE 3MEPEHUS A1 OCHOBHbLIX Liernen
NPOEKTUPOBaHUA NPeaCTaBNeHbl B BUAE NpoUeHTUNENn, Hanpumep, kak P5, P50 n P95. B HEKOTOPbLIX aHTPOMOMETPUUECKUX
cTaHAapTax 4N NPoeKTUPOBaHWsS MalUMH reHaepHble AaHHble Arsi 3TUX NMPoUeHTUNen obbeanHeHbl, Kak nokasaHo B
NCO 15534-3 (cm. [1]). B HacTosilem cTaHgapTe Ans oueHkn 6e30nacHOCTH Takke TpebyioTes 1-a u 99-A npoueHTUNN.

Ecnu aHTponomeTpuyeckue AaHHble NpeAcTaBneHbl pa3aernbHo Mo NONMoBOMY NPU3HAKY, A0IDKHbI GbITb AOCTYMHbI
OCHOBHble JaHHble, NPeACTaBNSIOWME KaK MYXXUYMH, TaK U XXEHWUH. B ngeane npocTtpaHCTBEHHbIE M3MEPEHNSI MaHEKeHa
JOMXHbI ObITh OTAEMNBHO HAacTpavBaeMbl Kak 3Ha4YeHUs MPOLIEHTUIN U Kak abconioTHbie 3HaveHust. Mo npaktnyeckum npu-
YMHaM MPOEKTUPOBLLUKY MOXET NoHagobutbesi HeGonbLIOe KONMMYECTBO 3apaHee onpederneHHbIX BapMaHToB pasMepa
Tena, NpeACcTaBNALLNX cpeHre, a TakKe KpanHue pasmepbi.

OpHako onpeaerneHye NpoLeHTUNel No CTaTMCTUYECKUM JaHHbIM Bbi3biBaeT NPo6nembl, CBSA3aHHbIE C 3KCTPEMAarib-
HbIMMW NpoueHTUNsSIMU. ManeHbkue 1 6onblIMe MaHEKEHbI HE MOTYT ObiTb CKOHCTPYMPOBaHbI Tak, YTOObI BCE CErMeHThI Terna
MMEnn ognHakoBoe 3HadveHune npoueHTunu. Hanpumep, P5 n P95 MmaHekeHbl 06bIMHO cobpaHbl Tak, UTOObI COOTBETCTBO-
BaTb P51 P95 no pocty, 4To BEAET Kropasfio MEHbLUEMY OTKITOHEHUIO BO BCEX BEPTUKAIbHbLIX UBMEPEHUSIX, T. €. N0 BbICOTE
ronoBbl, LWeW, TYNOBWLLA N HXHUX KOHeYHOCTel (M. pucyHoK A.1). Monb3oBaTtenu AoMKHbI HACTPaMBaTh aHTPONOMETPUIO
MaHeKeHa, AeHTUONLMPYS KPUTUYECKME Pa3MePbl M YCTaHABNMBAs 3TV pa3Mepbl N0 3HAYEHUIO 5-11 unu 95-1 npoueHTMNN,
W MO3BOMNSISA APYIMM HEKPUTMYECKMM pa3MepaM YMeHbLIAThCS, rAe BO3MOXHO, YToObl 06ecneunTs OCTOBEPHOCTL B Le-
nom. 3Hauenusi P5 unu P95 rny6GuHb! u LUMPUHBI MOTYT HA NPaKTUKe ObITh 06beANHEHBI CO 3HAUEHUSIMU COOTBETCTBYIOLUUX
P5 nnn P95 ans pocTta, HO 3TO NPYBOANT K COYETAHUSIM, KOTOPbIE PEKO BCTPEYAIOTCS B XKM3HU (MareHbKni u Xyomn, 6one-
LLIOW W MOIHbIN).
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PucyHok A.1 — MaHekeH ¢ obLuel NPoLeHTUNbIo

Ha npakTtuke, npyn HEOBXOAUMOCTM TOYHBIX BbIYUCIIEHWI, HANPUMED, MECTa AN HOM UMK BbICOTHI B NO3€ Cnasd, MOryT
noHago6uTbcsA XoTA Obl ABa NPONOPLMOHANBHO pasHbIX TUMNa SKCTpemarnbHbIx pasmepoB Tena (PS5 n P95):

- P5 maHekeH nmeet P5 poct n P5 gnuny Hor;

- P5 maHekeH nmeet P5 poct n P5 BeicoTy cuas;

- P95 maHekeH numeet P95 poct u P95 anuny Hor;

- P95 manekeH umeet P95 pocT n P95 BeicoTy cuas.

Kpome Toro, ans onpegeneHusi MUHMMAIIbHOMO NMPOCTPaHCTBa HEOBXOAUMBbI BapuaHTbl TEINOCIIOXKEHUs], Takue Kak
XygoLwaBsoe, cpeHee Ui Ty4HOe TEroCIOoXeHue.

Ins onpegeneHns HEKOTOPBLIX KPUTUHECKMX Pa3MepPOB MOMYT NoHaA06MTLCA MaHekeHbl, NpeacTaensaowme cobon
coYeTaHne HEKOTOPbIX SKCTPEMAarIbHbIX NPOLEHTUNEN. TUMMYHBIM NMPYMEPOM MOXET CIYXUTb COYETaHUEe MaKCUManbHON
rny6unHbI XXMBOTa M MMHUMaTBHON ANWHLI NeYa, obecneunBaiowme MUMHUMAanbHO BO3MOXHY0 JOCSIaeMoCTb PYKW A0 Kpas
cTona, koTopasi Heobxoguma Npu NPoeKTUpoBaHum Nniobor pabouert cTaHLMKU CO CTONOM B KauecTBe BepxHen paboveri no-
BepxHocTH. CoveTaHne MUHUManbHOW rNy6uHbI XMBOTa M MaKCUManNbHOW ANWHBI FONEHN AaeT HanbonblLyI0 BO3MOXHYIO
rnybuHy npocTpaHcTBa ans Hor (cm. MCO 14738 [2]). B cneumanbHbIX NPorpaMMHbIX CPEACTBaX MOXET NoTpeboBaTbea oT-
OenbHO onpedenuTb pasmepbl KKAOro CermeHTa Tena, HanpuMep ANvHY, LWKUPWHY U rIyOuHy.

A.5.3 MHoroBapuaHTHbIM noaxon

B Tex cnyvasix, korga npu npoeKTMpoBaHUU HEOBXOAWMO YHUTLIBATH HECKOSIBKO aHTPONMOMETPUHECKUX OFpaHnde-
HWUW, HAMPYMEP BbICOTY B NMONOXEHUN CUASA, BLICOTY YPOBHS IMa3 B NOMOXEHUU CUAS, BLICOTY JIOKTSI B NOMNOXEHUU Cuas un
BbICOTY KOIM€EH, pa3paboTyrK JOMKEH pacCMOTPETb MHOTOBaPUAHTHbIE NOAXOAbI.

A.6 [OCTYNHOCTb U TOYHOCTb aHTPONOMETPUYECKNX OAHHbIX

JOCTYNHOCTB M TOYHOCTb AAHHBIX MO AHTPOMOMETPUHECKUM U3MEPEHNAM ONpeaernsieT TOYHOCTb U JOCTOBEPHOCTb
KOMIbIOTEPHOIO MaHekeHa. [laHHbIe N0 @aHTPONOMETPUYECKMM U3MEPEHUSIM B CTAHAAPTHLIX NO3aX QOCTYNHLI AN MHOTMX,
HO He Ansi BCeX COBOKYMHOCTEN Nob3oBaTenen, kpome Toro, B GONbLwoi CTeNeHn 3TW JaHHbIE SIBNSIOTCA YCTapeBLUMM.
Tpebyemble Ans geTansHOro MO4ennPoOBaHUs MOBEPXHOCTU TEMa AaHHbIE COBOKYMHOCTEMN, TAK e KaK W AaHHble ans 6uo-
MeXaHW4eCKoro MoJenMpoBaHus, B HaCTosILLEee BPeMS HeJOCTYNHbI. Ha npakTuke 4acTo ncnonbayioT TOMBKO BbIYUCIEHUA
Heo6xoaMMbIX NapameTpoB.

A.7 Opyrve cakTopbl, BNMAOWMNE HA TOYHOCTb

Opyrvmu chakTopamu, KOTopble BUSIIOT HA CTATUYECKYHO M AMHAMUYECKYH TOYHOCTb MaHeKeHa, ABMAITCH NorpeLL-
HOCTb MeTOAa MOAeN1poBaHUs NOBEPXHOCTM Tena (Hanpyumep, MHOTOTPaHHOCTL UMK SIINUNCOUAANBHOCTD), oToBpaxeHne
BHYTPEHHUX CTPYKTYP (KOCTEW, MbILLL, UMK XUPOBOW TKaHM) U y4eT creumnarnbHoi ogexasl n 060pyaoBaHus.
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A.8 KomnnekcHbiit noaxoa, moayrnbHas CXeMa M apxXmMTeKTypa OTKPLITOW CMCTeMbl

CTpyKTypa u apxuteKkTypa nporpammHoro obecneveHnsi CUCTEMbl MOAENUPOBaHUSI MaHekeHa B GOrbLUEN cTeneHn
BNUSIET HA BO3MOXHOCTb HACTPOWKU CUCTEMbI HA 0cobble TpeGoBaHua nonb3oBartensi. Kpome Toro, oHM BrWsIIOT HA BO3-
MOXHOCTb YMPaBrieHUs1 aHTPONOMETPUYECKON TOYHOCTBIO NPOrPaMMHbIX CPEACTB, a TAKKe HA TOYHOCTb MAHEKEHA U ero
dyHKUMK B uernom. CyLlecTBYIOT ABE [MaBHbIE anNbTePHATUBbI: KOMNNEKCHBIM U MOAYNbHBIV Nogxoa. KoMnnekcHbin nogxoq,
(TMNWYHBIV ANA paHHWX NOKONEHUI NPOrPaMMHbIX CPeACTB) NPeAOCTaBNAET CTPYKTYPY, rae pyHKUMM U AaHHbIe B3aumo-
CBSI3aHbl, U UBMEHEHNE OAHOIO SMEMEHTA BbI3bIBAET HEFIBHOE M3MEHEHNE APYIVX 3NEMEHTOB. DTO Bbi3bIBAET TPYAHOCTU B
YCTaHOBNEHNWN XapaKTEPUCTUK U (PYHKLMIA MAHEKEHA M CUCTEMbI MOAENUPOBaHNSA MAHEKEHA M B OTCIEXMBAHUU TOTO, Kakue
aHTponomMeTpudeckre u GUoMexaHnyieckne aaHHble Gbinv cnonb3oBaHbl. MoaynbHBIM Noaxo NpeanaraeT CTPYKTypy Ae-
NEeHUs MaHEKeHa Ha YNpPaBnsieMble SITIeMEHTbI, KOTOPbIE MOTyT ObITb CNPOEKTUPOBaHbLI M MPOKOHTPONMPOBAHbI CNeLManme-
TamMW B COOTBETCTBYHOLWUX CUTYaLUSIX.

MopgyrnbHasi cucTema MOAENMPOBaHNS MaHeKeHa COCTOMT U3 HE3aBUCUMbIX COBMECTUMBIX MPOrPaMMHbIX 0O bEKTOB,
KOTOpble B KOMOUHaLUM NpegocTaensitoT BO3MOXHOCTbE UMUTUPOBaTL AENCTBUS YenoBeKa NPy NPOEKTUPOBAHNUM U OLIEHKE
pabouvero npoctpaHcTea n o6opyaoBaHust. NMpumepammn hyHKUMOHANBHBIX MOAYNEN ABNSAIOTCS CTPYKTYPHbIE KOMIOHEHTHI
MaHekeHa (Hanpumep, pyku, CTOMbI, Wesl), Co3aaHne MaHeKeHa, pacnonoXeHne UNn No3a MaHekeHa, yrnpasneHue ABvKe-
HUSIMK, 3PEHUEM, YCUIUSIMU, PaBHOBECHUEM, OAEXA0N U Nu4HbIM 060pyaoBaHuem. MNpoekT MoaynbHOMO NMPOrPaMMHoO-
ro obecrneveHusi gonyckaeT He3aBMCUMYLo paspaboTky u nopaepky MYHKUMI MaHEKEHA U BO3MOXHOCTb BbIGOPOYHOIO
yCOBEpLUEHCTBOBaHMA KOMMNOHEHTOB CUCTEMbI MOAENWUPOBAHNA MaHEKeHa AN NPOrPaMMHbIX CpeACTB, TPebyoWwmX BbICo-
KOTOYHbIX UK CNeumanmuampoBaHHbIX aHHbIX, HANPUMepP Npu NPOEKTUPOBAHUM WNEMOB Unn pa3paboTke NpoTe30B.

ApXnTeKTypa OTKPbITON CUCTEMBI XapaKTepU3yeTcs CTaHAapTHEIMU KU O6WEeAO0CTYNHLIMUA ONMMCAHUAMU MHTEPMDEN-
coB. 3TOT NoAXoA NpeAoCcTaBNsAeT Modynv Ans cneumanbHbiX PYHKLUUIA, KOTOPLIE ABNSAIOTCH B3aMMO3aMEHSIEMbIMU M HE
3aBUCAT OT KOHKPETHOIO NOCTAaBLLMKA, ANsi pa3paboTku, MHTerpauum, NCNbITaHMI U CONPOBOXAEHUS. ADXUTEKTYpa OTKPbI-
TOW CUCTEMbI NMpegycMaTpuBaeT y4acTue cneumanuampoBaHHbiX NOCTaBWUKOB. Pa3paboTka n nogaepxka cneumanmanpo-
BaHHbIX J@HHbIX U (PYHKLMOHANBHOIO anroputmMa MoxeT ObITb CNOXHON M MHOTAA HEBO3MOXHOW s MOCTaBLUUKOB CUCTEM
MOAENUPOBaHUS MaHEKeHa No SKOHOMUYECKMM MPUUYMHAaM.

MpumeHeHre HacTosIWero cTaHgapTa cneayeTt NPoBEpPATh C NOMOLLBIO pearnbHbIX UCNBITAHWIA C NPUBNEYEHNEM NC-
neiTatenen.
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Mpunnoxenne A
(cnpaBoyHoOe)

CBeAeHUsA 0 COOTBETCTBUM CChINTIOYHBIX MeXAyHapoAHbIX CTaHAapPTOB CCbINMOYHbIM

Ta6bnuuya [OAA

HaUuoHanbHbIM cTaHaapTam Poccuitckon Pepepauumn

O603HavYeHne CCbINOYHOro CreneHb 0O603Ha4eHME U HAUMEHOBAHUE COOTBETCTBYIOLLErO HALMOHAIBHOIO
MeXyHapoaHOro ctaHgapTa COOTBETCTBUSA cTaHgapra

MCO 7250:1996 IDT FOCT P UCO 7250—2007 «basoBble namepeHusn 4enoBeveckoro Tena
B TEXHONMOIMYECKOM NPOEKTUPOBAHUN»

NCO 9241-11:1997 IDT FOCT P NCO 9241-11—2010 «OproHomuueckune TpebosaHus K npose-
AeHno opUCHBIX paboT ¢ UCNONb30BaHVEM BUAEOANCNNENHBIX TEPMU-
Hanos (VDT). Yactb 11. PykoBoacteo no o6ecneqennio npurogHocTu
MCMOSIb30BaHUS»

MNCO 12100-1:2003 IDT FOCT P NCO 12100-1—2007 «beaonacHocTe MawmnH. OCHOBHbIE NO-
HsITUSA, 06LWMe NPUHUMNBLI KOHCTpyMpoBaHus. YacTe 1. OCHOBHbIE Tep-
MWHbI, METOZOIOINS»

EH 614-1:1995 IDT FOCT P EH 614-1—2003 «be3onacHocTb 060pyaoBaHunsi. 3proHomMm-

Yeckne MPUHLMNBI KOHCTPyupoBaHusa. Yacte 1. TepmuHbl, onpeaerne-
HUS 1 06LME NPUHLUWNLI»

BeTCTBUS CTaHOapTOB:

- IDT — naeHTWYHbIe CTaHAAPTHI.

MpwuMeyaHune—B HacTosiwel Tabnuue ncnNonb3oBaHO crneaytolee yCcrnoBHoe 0603HaYeHne CTeneHyn cooT-
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Bu6nuorpadun

[1] WNCO 15534-3, Ergonomic design for the safety of machinery — Part 3: Anthropometric data”

[2]1 NCO 14738, Safety of machinery — Anthropometric requirements for the design of workstations at machinery?

[3] NCO 15537, Principles for selecting and using test persons for testing anthropometric aspects of industrial products
and designs®

[4] NCO 12100-2, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical principles‘”

1) Crangapty ICO 15534-3:2000 cooteeTctByeT TOCT P MCO 15534-3—2007 «3proHoOMMYecKoe NpoeKTUpoBa-
Hue mawwuH gnsi obecneveHnsi 6esonacHoctn. Yacte 3. AHTponoMeTpuieckne gaHHbIey.

2 CraHpapty WCO 14738:2002 cooteetctByeT [OCT P WCO 14738—2007 «besonacHocTs MaLlmH.
AHTponomeTpuyeckue TpeboBaHuUsi Npu NPOEKTUPOBaHMM pabounx MECT MaLLUHY.

9 Crangapty UCO 15537:2004 cooTBeTtctByeT [OCT P MCO 15537—2009 «3proHomuka. MNpuHumnel otéopa uc-
neiTatenemn Ans NPOBEPKM aHTPONOMETPUHECKMX CBOWCTB MPOMbILLIIEHHON MNPOAYKUMM U KOHCTPYKLMIAY.

9 Crangapty MCO 12100-2:2003 cooteeTctByeT [OCT P CO 12100-2—2007 «besonacHocTe MawmH. OCHOBHbIE
NOHSITWS, O6LLME NPUHLMIMBI KOHCTPYMpPOBaHWs. YacTb 2. TeXHUYeckue NpUHLMMbIY.
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YOK 331.433:006.354 OKC 13.180 965

KritoueBble crosa: 3pProHOMUKa, nporpaMmmMmHoe obecneyveHue, I/IHTep(*)eIZC, nonb3oBaTtenb, KOMI'IbI-OTeprIIZ Ma-
HEeKeH, CucteMa MoJennMpoBaHnA MaHeKeHa, MoJenb Tena, (byHKLI,I/II/I MaHeKeHa, y,ClO6CTBO NCnonb3oBaHUA
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