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BBepeHue

AHTpOMOMETPUYECKME U3MEPEHUA MWMEIOT KIIIOYEBOE 3HAYEeHUEe BO MHOTUX MEXAYHAPOAHbIX
ctaHgaptax. OHM MOryT GbITb NOMY4YEHbI C MOMOLLLIO psiga npubopoB. TpexmepHbit (3-D) ckanep Hauanm
NPUMEHATL B aHTPOMNOMETPUM OTHOCUTENLHO HeaaBHO. 3-D ckaHepbl CO3Aal0T TpexXMepHoe 0bnako Tovek
CKaHMPOBAHUSA, NOKPLIBAIOLMX TENO YeroBEKA, UTO MOXET ObITb UCMONbL30BAHO NPU CO3AAHUM OAEXObl U
NPOEKTUPOBAHMKM aBTOMOOMUNElN, a Takke B 0OmacTM TexHUKM M meauuuHbl. B HacTosiwee Bpems
OTCYTCTBYIOT CTaHAapPTU3MPOBaHHLIE METOAMKM ANsl  UCMNONMb30BaHUA TpEeXMepHoro obnaka ToYek
CKaHMpOBAHMS B Npouecce nNpoeKTUpoBaHusl. B pe3ynbrare MHOrMe MONb30OBAaTENU W3BMEKAIOT U3
TpexmepHoro ob6naka To4Yek ckaHupoBaHusi ogHoMmepHble (1-D) pgadHble. Hacroswuin  craHgapT
paccmatpusaet npumeHenue 3-D ckaHepoB ans cbopa OfHOMEPHbLIX aHTPONOMETPUYECKUX AAHHLIX ANA
MCNONb30BAHUA NPU NPOEKTUPOBAHUMN.

B ocHOBY CyLLECTBYIOLMX CUCTEM CKAHMPOBAHUA 3a5I0XKEHO HECKONBKO OCHOBHBLIX TEXHOMOMMNA. K HUM
OTHOCAT CTEpPeodoTOrpamMmeTpuIo, UCNONb30BAHME YNbTpadByka M CBETOBOTO W3Ny4yeHusi (nasepHoro
nsnyyeHus, 6enoro ceeta U MHGpaKpacHoro usnyyenus). [MporpammHoe obecneyeHne, KOTOpoe
obpabaTtbiBaeT AaHHbIe CO CKaHepa, TaKKe pasnu4aeTcs UCNofb3yeMbiMu TexHororusiMu. Kpome Toro,
CYLLECTBYIOT 3HAUMTESNbHbIE pa3nUuus B XapakTepucTUkax W MPOW3BOAMTENLHOCTU MNPOrpaMMHOro
obecneyeHnss, KOTOpPOE NPUMEHSAIT AN MNONMyYeHUA WU3MEepeHuit C KauyeCTBOM, COMOCTaBUMbIM C
obecne4ymBaemMbiM TPAAULMOHHBIMU METOAAMM.

Tak Kak CyLIeCTBYIOT NPUHUMNMANbHBIE PasNMuUA B NPUMEHSEMbIX TEXHOMOMMAX, annapaTtHOM M
nporpaMMHOM obecneyeHun, U3MepeHus Ansi OAHOrO W TOrO e YerioBeka, MOMYYEHHble Ha pasHbIX
cucTemax, MOryT 3HauuTenbHo pasnu4yarbca. C Tex nop kak 3-D ckaHupoBaHWe Havyanu McnonbL3oBaTb ANA
U3MEPEeHUIl Takux napaMeTpoB, Kak AMMHA M OKPYXHOCTb, BO3HMKNA HeobxoAuMMOCTb B paspaboTke
MEXOYHapoAHOro craHgapta ¢ TeM, yToDObl nonb3osBatenu nogobHbIx 3-D cucteM MOrnM OUEHUTHb
NPUroaHOCTb MX MPUMEHEHWA ANA COOTBETCTRYIOLLMX LIENEN.

Llenbio HacTosilLero craHaapTa sensetca obecnevyeHue COMOCTaBUMOCTM U3MEpeHuin Tena,
BbIMOMHsA@MbIX B COOTBETCTBUU CO cTaHgapTom MCO 7250—1, HO n3mMepeHHbIX ¢ NomoLbio 3-D ckaHepos, a
He C UCMOomNbL30BaHUEeM TPaAWLIMOHHBIX aHTPOMOMETPUYECKUX YCTPOWCTB, TAKUX KaK U3MepUTENbHas NneHTa
UNW WTaHreHumMpKyne. Kpome Toro, npeanonaraetcs, 4to nobas nHdopMaums, nony4yeHHas co CKaHepoB B
COOTBETCTBMW C HACTOALMM CTaHOAPTOM, CMOXeET ObiTb 3arpyeHa B MexayHapoaHble 6asbl AaHHbIX,
ykasaHHble B cTaHgapte MCO 15535.
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HAUMWOHANBbHBIN CTAHAOAPT POCCUNCKON PENEPALUMN

SproHomMuka

METOAONOMrNA TPEXMEPHOIO CKAHUPOBAHUA ANA PA3PABOTKM COBMECTUMbIX C
MEXAYHAPOAHbIMA AHTPONMOMETPUYECKNX BA3 AAHHbIX

Ergonomics. 3-D scanning methodologies for internationally compatible anthropometric databases

Dara BBeaeHna — 2014—12—01
1 O6nactb NnpuMeHeHun

Hacroawmii craHaapt coaepxuT npasBuna MPUMEHEHUS] TPEXMEPHbIX CUCTEM CKAHMPOBAHUSA
MOBEPXHOCTU C UEMbI0 NoslyyeHuss uHdopmauum O ¢QopMe Tena 4yenoBeka M U3MEPEHUS pa3mepos,
ykasaHHbIx B ctaHaapte UCO 7250-1, koTopble MOryT ObiTb onpeaeneHsl ¢ NOMOLUbI0 pedynbtatoB 3-D
CkaHUpoBaHuA. HacToawmi CTaHaapT He NPUMEHSIIOT K YCTPOMCTBaM, U3MEPSIOLMM NOMOXEHUE u/mnu
ABWKEHUE 0TAENbHbLIX aHATOMUYECKMX OPUEHTUPOB.

HecmoTpAa Ha TO, YTO MpuBOoAMMAs B CTaHAapTe MHAMOPMaUMA rnaBHbiIM 0OpPa3OM OTHOCUTCA K
cKaHepam BCEro Tena, OHa Takke NMPUMEHMMA M K CKaHepaMm OTAEMNbHbIX YacTel Tena (CkaHepam rorioBbl,
KUCTEW, cTon).

LleneBoin ayautopuei HacTosLLIero ctaHaapTa SBngi0TCA opraHMsauumn M nuua, ucnonb3aytowme 3-D
CKaHepbl B LENAX co3gaHua aHTponoMeTpuyeckux 6a3 OJHOMEPHBLIX AAHHBLIX, @ Takke nonb3oBaTenu
OOHOMEPHBIX aHTPOMOMETPUYECKUX AAHHDBIX, MONYYEHHBbIX C MOMOLLbIO 3-D ckaHepoB. XoTA uHdopMaLus He
npefHasHa4YeHa cneuuanbHo Ans pa3paboT4MKOB U NPOU3BOAUTENIEN YKa3aHHLIX YCTPOWUCTB, OHa OyaeT um
nmonesHa npuW  BbIMONMHEHWM  TpeboBaHWi  3aKa34YMKOB,  (POPMUMPYIOLIMX U UCNOSNb3YIOLMX
aHTponoMeTpuyeckue 6asbl OAHOMEPHBIX JaHHbIX.

2 HopmaTtuBHbIe CCbINKN

B HacTosWwemM cTaHAapTe UCMOSb30BaHbl HOPMATUBHLIE CChIMKW Ha cneaylolime CTaHAapThi:
NCO 7250-1:2008. SproHoMuka. OCHOBHbIE aHTPOMNOMETPUYECKUE U3MEPEHUA AMS TEXHUYECKOro
npoekTupoBaHus. Yactb 1. OnpeaeneHns u OCHOBHbIE aHTPONOMETPUYECKNE TOUKM.

MpumeyaHne — [pW MOMNb3OBAHUM HACTOALMM CTaHA4APTOM Lenecoobpa3Ho MpoBepuThb AeiicTBre
CChINIOYHLIX CTaHAAPTOB B MH(OPMALMOHHOW cucTeMe OBLLEero nofb3oBaHus - Ha oduumansHoM caiite PegepansHoro
areHTCTBa MO TEXHWYECKOMY PEryrivpoBaHuio U METPONorn B ceTh NHTEpPHET Unu no exerogHoMy UHGOpMaLMOHHOMY
ykasaTento "HayuoHanbHble cTaHgapTbl', KOTOPLIA ONyGrIMKOBaH MO COCTOSHUIO Ha 1 SHBaps Tekyliero roga, W no
BblINycKkaM eXeMecs4Horo UHopMaLMOHHOro ykasatens "HauuoHanbHble cTaHgapTsl" 3a Tekywui rog. Ecnu 3ameHeH
CChINTOYHbLIA CTaHAapT, Ha KOTOpLIA AaHa HefaTWpoBaHHAas CCbifka, TO PEKOMEHAYEeTCSH WCMoNnb3oBaTh JENCTBYIOLLYHO
BEpCUIo 3TOro CTaHfjapTa C Y4eTOM BCEX BHECEHHbIX B [aHHY0 BEpPCU W3MEHeHWA. Ecnn 3amMeHeH CCbINoYHbIn
CTaHZapT, Ha KOTOpbIii AaHa AaTUpoBaHHas CChinka, TO PEKOMEHAYETCA WCMonb3oBaTb BEPCUIO STOrO CTaHAapTa ¢
yKasaHHbIM BbllLE rofoM YTBEpPXAeHUs (MPUHATUS). Ecnu nocne yTBepXAeHUsl HacToALero ctaHaapTa B CChINIOYHbINA
CTaHfapT, Ha KOoTopbl faHa faTupoBaHHas CcCbinka, BHECEHO W3MEHEeHUWe, 3aTparvBatollee NonoXeHUe, Ha KoTopoe
JaHa CCbinKka, TO 3TO MONIOXEeHWe PEeKOMEHAYETCS MPUMeHATb 6e3 yveTa AaHHOro M3MeHeHUs.. Ecnu cCbinouHbIi
CTaHfapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM JaHa cchifika Ha Hero, peKoMeHAyeTca NpUMEeHsATbL B 4acTy,
He 3aTparuBaroLLei 3Ty CChImKy.

3 TepMmuHbI U onpeaeneHus

B HacToAlleM CTaHAapTe WCMofb30BaHbl Creaylolme TEepMUHbI G COOTBETCTBYIOLLMMM
onpeaeneHnaAMHU:

MpuMmedaHue — [ns onpefeneHwii TepMUHOB, 0GO3HAYAIOLMX AHATOMUYECKME OPUEHTUPHI CKeneTa,
Kora ANS yY4acTKa KOXW, PacroNOXeHHOro Hag aHaTOMUYECKUM OPUEHTUPOM, CYLLECTBYET 04MH TEPMUH, a AMA Camoro
aHaTOMWU4eCcKoro opueHTUpa APYroi, UCMOMb3yeTcA TEPMUH aHaTOMWUYECKOTO OpUeHTUPa, Haxo4ALLerocs Ha Koxe. IMpu
OTCYTCTBMM OTAENbHOTO TEPMMHA WCMOMb3yeTCs TEPMUH, 06G03HaYaloLuii aHaTOMUYECKUd OPUEHTUP CKeneTa, Haj
KOTOPLIM HaXO[UTCA KoXa.

3.1 TpexmepHbli, 3-D (three—dimensional, 3-D): Haxopswwuica B npegenax Tpex B3auMHO
nepneHaMKYNAPHbIX LUKan, Ha KOTOPbIX MOryT ObiTb M3MEpPEHbl TPW KOOPAWMHATLI, X, Y U Z, C LEnblo

M3paHue othuumnanbHoe
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NOMy4YeHUA TOYHOTO  MECTOMONOXeHuA  Nobon  00O03HAYEHHOW AaHATOMWUYECKOM TOYKM Tena B
paccmaTpuBaemMoM NPOCTPaHCTBE.

Il punmeydyaHne -— MHorune aHTpONOMETpUYECKNe pa3Mmepbl MOryTt ObITb paccyuTaHbl Ha OCHOBaHUU
KoopAWHaT aHaTOMU4YeCKUX OPUEHTUPOB. D,I'IH N3MEepPeHNA OJIMHbI OKPYXHOCTU WHOrga H806XOAMMbI HeKoTOopble
AONONHUTENbHbIE TOYKA.

3.2 3-D ckaHep Tena (3-D body scanner): AnnapaTtHO—-NPOrpammHbIA KOMNMEKC, CO3AaloLuni
undposble AaHHblE (POPMbI YEMOBEYECKOro TEMa UIn ero 4acTen B Tpex U3MepeHusix.

3.3 nporpammHoe obGecnevyeHue ansa o6paborkm 3-D paHHbIx (3—-D processing software):
OnepaunoHHasa cuctema, uHTepdeinc nonb3oBaTens, NPorpaMMbl, anropuTMbl U UHCTPYKLIUK, CBA3AHHbLIE C
TPEXMEPHON CUCTEMOW CKAHUPOBAHUS.

3.4 annapatHble cpeacTBa 3-D ckaHepa (3-D scanner hardware): ®u3aunyeckue KOMNOHEHTbI 3-D
CKaHepa 1 BCeX CBA3aHHbIX C HUM KOMIMbIOTEPOB.

3.5 TouHOCTBb (accuracy): CTeneHb NPUBIMKEHUS U3MEPSAEMbIX BENUYMH K UCTUHHOMY 3HAYEHMIO.

MpumMmevyaHne — T[lockonbKy TPYZHO ONPefenuTb TOYHOCTb W3MEPEHWH, BHIMOMHEHHBIX CRAOXKHBIMU
annapaTtHeIMU CpefcTBaMiW W MNporpaMMHbIM oBecriedeHMeM MO MPUHATHLIM opraHusaumei ISO cTaHaapTam, B
HacTosilleM CTaHAapTe Mof MCTUHHBIMW 3Ha4YEeHWSIMWU MOHUMAIOTCA 3HAYeHUsi, MomnyYeHHble NPOdheCCUoHaNbHBIM
@HTPOMNOMETPUCTOM C MOMOLLbIO TPABULIMOHHBLIX MHCTPYMEHTOB, TakUX Kak U3MepUTENbHas JIeHTa U LUITaHreHUUPKYNb.

3.6 akpomuoH (rpebeHb nonatku) (acromion): JlaTepanbHbIi KOHEL, OCTU JIONATKK.

[MCO 7250-1:2008, 2.2.1]

3.7 aHaTtomuueckuin opueHTup (anatomical landmark): OgHO3Ha4YHO YCTaHOBMIEHHAs TOYKa Ha
Tene, KoTopas MOXeT ObITb UCTMONb30BaHa AN onpeAeneHus aHTPONOMETPUYECKUX Pa3MePOB.

3.8 nepeaHAn BepxHAA noaB3aowWwHas ocTb (anterior superior iliac spine): HWkHAS Tovka rpebHa
noaB3A0LLHON KOCTU.

3.9 aHTponomeTpuyeckas 6asa aaHHbix (anthropometric database): CoBOKynHOCTb pe3ynbTaToB
AHTPOMOMETPUYECKUX U3MEPEHUI (AHTPONOMETPUYECKUX JAHHBIX) U AeMorpacdmyeckux aHHbIX, COOpaHHbIX
W 3annCaHHbIX AN rpynnbl noaen (BbiI0opku).

[MCO 15535:20086, 3.8]

3.10 weiHasA Touka (cervicale): Hanbonee BbicTynawoLiasi 4aCcTb MO3BOHOYHOrO cTOoNba Ha 3agHen
NMOBEPXHOCTU OCHOBaHMWSA LUen (OCTUCTLIW OTPOCTOK CEAbMOrO LUEWHOIO NO3BOHKA).

MpumevyaHune — HaocHoBaHuu ctaHgapta MCO 7250-1:2008, onpegenexne 2.2.5.

3.11 npomexHoCTHbIN yron (crotch level): HapyxHaa 4actb HWwkHEW BeTBU NODKOBOW KOCTU
CTOAILLEro Yenoseka

NMpumevyaHune — [aHHas Touka 06bIMHO ONPEAENSETCA C NOMOLYbIO BEPXHEH YacTh aHTPONOMETPUHeCcKon
peiku

3.12 ®pankdyprckaa nnockoctb (Frankfurt plane): MopusoHTanbHasi NNOCKOCTb, MpoxoAAawas
yepes BepxXHUN Kpam yLUHOW PaKOBUHBLI N HUXKHIOKO FPaHKULy rNasHULbl B BEPTUKASIbHOM NOSMOXEHUN FONOBbI.

MpumMmedvanune — AgantuposaHo us MCO 7250-1:2008, onpegeneHue 2.2.8.

3.13 HagnepeHocbe (glabella): Hanbonee BbicTynalowas Tovka nba mexay HaabpoBHLIMU gyramu
B CPEAMHHO—CAruTTanbHON NNOCKOCTU.

[UCO 7250-1:2008, 2.2.9]

3.14 noaB3powHoO-rpeGewkoBan Touka (iliocristale): Haubonee BbiCTynaiowas B CTOPOHY TO4ka
rpebHsa NOAB3/0LLUHON KOCTH Ta3a.

3.15 nogrnasHuMyHag Touvka (infraorbitale): Caman HM3kas Touka Ha nepegHeM Kpae rnasHuubl.

3.16 napyxHas nopgbinkka (lateral malleolus): Camana naTepanbHasi TOuka MPaBON NOALDKKU
(Hapy>xHasi CTOpOHa TapaHHOW KOCTH).

3.17 HuxHee pe6po (lowest rib): HWKHAA TOUKA HUXKHETO Kpasi TPYAHOM KNETKU.

3.18 nog6opopouHaa Touka (menton): Camas Hu3kas Touka noabopoaka B CpPeaAMHHO —
caruTranbHOl NIOCKOCTH.

[UCO 7250-1:2008, 2.2.16]

3.19 cpegHerpyauHHan Touka (mesosternale):. Touka B MeCTe COUSIEHEHUA TPETLEIO U YETBEPTOrO
CcermMeHTa rpyauHeol.

[UCO 7250-1:2008, 2.2.17]

3.20 onucTokpaHuoH (opisthocranion): Touyka Ha 3agHeln NOBEPXHOCTM TrONOBbI, Haubonee
yAaneHHasi OT HaANepeHOCbS B CPEANHHO—CArMTTanbHOMN NNOCKOCTH.

3.21 o6nako Touek (point cloud): CoBokynHOoCTb 3—-D Touek B MpPOCTpaHCTBE, 06O03HAYEHHbIX
CBOMMMU KOOPAUHATHLIMU 3HAYEHUAMN.

2
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MpumedaHune - OBGRNAKo TOMEK — STO UCXOAHble AaHHble 3-D ckaHepa. Mx HeoGxoaWMO nepeBecTu B
CHUCTEMY KOOPLAMHAT YerioBeka.

3.22 wunoBuaHbIN oTpocTok (radial styloid): BeicTyn ny4yeBoi KOCTH y 3anACTbA.
MpumeyvaHune —AgantupoaHo us NCO 7250-1:2008, onpegeneHue 2.2.26.

3.23 noBTopsiemMocTb (repeatability): CoBnageHue aAByX 3HAYEHUA MEPEMEHHbIX BESIMYUH,
M3MEPEHHbIX Ha OIHOM U TOM e 0ObeKTe.

3.24 cennuoH (sellion): Hanbonee rnybokas Touka NepeHoCuLpbl.

3.25 wunoeuaHaa Touka (stylion): Hanbonee yoaneHHasa OT LeHTpa TOYKa LLUMNOBUAHOIO OTPOCTKA
ny4eBON KOCTW.

MpumevyaHune —AgantupoBaHo us MCO 7250-1:2008, onpegenerne 2.2.26.

3.26 Haa HagKoneHHaA Touka (suprapatella): Haubonee BbicOkasa Touka HaAKONEHHUKA (KONEHHOWN
YaLlKkm).

3.27 cockoBas Touka (thelion): Touka B LeHTpe cocka.

3.28 wutoBmnaHb xpaw (thyroid cartilage): Hanbonee BbICTynatoLMin XpsLL, ropTaHn Ha nepeaHen
NMOBEPXHOCTY LLEN.

[MCO 7250-1:2008, 2.2.28]

3.29 o6onblebepuoBas Touka (tibiale): Touka Ha camoil BbICOKOW BHYTpPEeHHel (MeaunanbHoWn)
NMOBEPXHOCTU NPOKCMMATIBHOTO KOHLA 60nbLuebepLoBOn KOCTU FONEHMN.

[MCO 7250-1:2008, 2.2.29]

3.30 HauBbiCwaa TOuYka ronoBbl (top of head): Haubonee BbICOKasAs TO4Ka roOMOBbI,
OpPUEHTUPOBAHHON BO PpaHKPYPTCKON NMOCKOCTH.

3.31 ko3enkoBas Touka (tragion): Yrnybnenvwe HenocpeaCTBEHHO HaZ KO3ENKOM.

[MCO 7250-1:2008, 2.2.30]

3.32 kosenok (tragus): HebonbliOW XpsALWEBOW BbLICTYN YIUHOW PaKOBUHbI Mepea HapyXHbIM
CNyXOBbIM MPOXO0M.

MpumevaHue —Agantuposaro ns NCO 7250-1:2008, onpeaeneHue 2.2.30.

3.33 nokrteBaa wunoeuaHaa Touka (ulnar stylion): Camaa gucranbHas TOUYKa HA LUMITOBUAHOM
OTPOCTKE NOKTEBOMN KOCTHU.

MpumevyaHune —AgantupoaHo us MCO 7250-1:2008, onpegeneHue 2.2.26.
3.34 wunoBuAaHbIN OTPOCTOK NTOKTEBOM KocTu (ulnar styloid): BbiCTyn nokTeBoW KOCTH y 3anACTbs.
MpnmevaHnune —AgantuposaHo us MICO 7250-1:2008, onpeaenexne 2.2.26.

3.35 BepTukanbHaa nnockocTb (vertical plane): FeomeTpuyeckas NNOCKOCTb, NPOXOAALWIAA NO
KacaTenbHON K COOTBETCTBYHIOLLIEN TOUKE HA Tene nepneHaukynsapHoO CPeaMHHON CarnTTanbHON NNOCKOCTK.

3.36 cucrtema koopamHart X, y, z (oceBasa cuctema) (x, y, z coordinate system, axis system):
Cuctema usmMepeHus Tena 4enoBeka, HAXOASLLErocs B NOSIOKEHMU CUASA MW CTOA, NPU KOTOPOM OCb X
UMEET HanpaBneHue crnepeau Hasaj (carutranbHasi MnockocTb), Y — HanpaBneHue OT OAHOW CTOPOHbI K
Apyron (nonepeyHas nnocKoCTb), a Z — HanpaBneHNe CBepPXy BHU3 (NPOAONbHAA NNOCKOCTb).

CM. pucyHok 1.

MpumeyaHmne — MUccnegoBaTenu MoryT NpoOU3BOSILHO yCTaHaBnuBaTb Hanbonee ygo6Hoe anst ux paboTbl
Ha4ano KoopfuHaT, cobriopas npU 3TOM YCTaHOBIEHHOE HamnpaBfeHue oceit W cooblyasi o BbIGpaHHOM Havane
KOOpAWHaT B 6a3e AaHHbLIX M BO BeexX NyGnuKkaLusix.
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4 TOYHOCTb NONYYEHHBbIX |/|3mepeH|/||7|

4.1 Bbl60p NONYYEHHbIX U3MEPEHUN

[na  uncnonb3oBaHWs faHHbIX, MOJIyYEHHbIX C nNomowbl 3-D  cKaHepoB B MeXAyHapOLHbIX
COBMECTUMbIX aHTpOrnomeTpuyeckux 6asax [faHHblX, Heo6xoAMMO cnefoBaTb MNEPEYHId W3MEPEHWiA,
npusegeHHomy B ctaHgapte MCO 7250-1. OfgHako He BCe M3 yKa3aHHbIX B HEM aHTPOMNoMeTpuyecKux
N3MEPEHWI MOXHO JIeTKO W3B/IeYb W3 CKaHWpoBaHHbIX 3-D wn306paxeHwit. B yacTHOCTW, paspelLeHue
CcKaHepa MOXET ObITb HeAO0CTaTOUHbIM A7 NOyYEeHUsI TOUHbIX U3MEPEHUA He6OoMbLLMX YacTell Tena, Takux,
Kak KucTb pykn. B Tabnuuax ¢ 1 no 3 npeActaBneHbl n3mepsieMble napameTpbl, Hauaydwme pesynbtarbl Ais
KOTOPbIX MOTYT ObITb MOJy4eHbl NPU UCMONb30BaHUW Pa3/IMYHBLIX BUAOB CKaHEpoB. Yucna ykasbliBatoT HOMepa
n3mMepsieMbix napameTpos no NCO 7250-1.
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Tab6nuuya 1 - MNapameTpobl, n3amepsemble ckaHepom ecero Tena no NCO 7250-1

M3mepsieMble napameTphbl NCO 7250-1:2008 [NonoxeHwe Tena
Poct 41.2 B
BbicoTa ypoOBHA rnas 41.3 B
BbicoTa nne4yeBoro cycrasa 4.1.4 B
BbicoTa nokTs 415 C
BbicoTa noaB340LLHON OCTU B MOSIOXKEHUUN CTOSA 4.1.6 B
BbICOTa NPOMEXHOCTH 41.7 B
BbicoTa 6onbLue6epLOBOI TOYKK 4.1.8 B
nybuHa rpyaHoi KNeTKu B NONOXEHUN CTOSA 419 A, B
nybuHa Tena B NONOXEHUN CTOA 4.1.10 A, B
LLnpuHa rpyaHOIN KNETKU B NONOXKEHUMN CTOA 41.11 A
Wupuna 6eaep B NONOXKEHUN CTOA 4112 A
BbicoTa cuasa (npsmMo) 421 D
BbiCOTa ypOBHS rnas B NONOXEHNU CUAA 422 D
BbicoTa LLEAHON TOYKW B NONOXEHUUN CUASR 423 D
BbicoTa nneyesoro cycrasa B NOJIOKEHUM cuasa 424 D
BbicoTa NOKTA B NONOXEHUN cnas 425 D
PaccrosiHue «nokoTb—Tne4eBon CycTaBy 426 C
PaccrosHue «noKoTb — 3ansicTbLe» 427 C
LLnpuHa nnevesbix CycTaBoB (OuakpomearnbsHas) 428 A, B
LLnpuHa nnevesbix cycraBoB (GuaensToBUAHANA) 429 A,B
LLnpuHa «nNOKOTb—ITOKOTb» 4210 D
LLnpuHa 6egep B NONOXEHUU cuas 421 D
[nuHa ronexu 4212 D
BobicoTa knupeHca (BbicoTa 6eapa Hag cuaeHbem) 4213 D
BbicoTa koneH 4214 D
nyBuHa XMBOTA B NOMOXEHUN CUASA 4215 D
nybGuHa rpyaHON KINeTKM Ha YPOBHE COCKOB 4216 B
nybuHa «Arogmua — >XMBOT» B NONOXEHUN CUASA 4217 D
OnuHa «npeanneybe — KOHYKK nanbLeB» 445 C
OnuHa «Aroguua — noakoneHHasa BnaguHay 4.46 D
OnuHa «Aroguua — koneHoy» (gnuHa 6eapa) 447 D
OKpPY>XHOCTb LLEN 448 A, B
OKpPYXHOCTb rPYAHON KNETKM 449 A
OKpPY>KHOCTb Tanum 4410 A
OKpY>KHOCTb 3ansCTbA 4411 A
Okpy>HOCTb Geapa 4412 A
OKPY>KHOCTb UKPOHOXHON MbILLILbI 4413 A
I'IpMMean ne — D,I'Iﬂ CKaHepoB BCero Tena, B 3aBUCUMOCTU OT Mcnonbayemoﬁ CUCTEMBI CKaHUpoBaHWA, Npwu
onpefeneHun ykazaHHbIX NapaMmeTpoB Takke MOryT 6biTb NONE3HbI NO3ULMKU M3 NyHKTa A.2.4.
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Ta6nuya 2 - MNapameTpsbl, M3MepsieMble CkaHepPOM ronosbl no UCO 72501

M3mepsieMblit napameTp

MCO 7250-1:2008

ny6uHa ronosbl 439
LLinpuHa ronosbl 4310
OnuHa nuua 4311
OKPY>XHOCTb F0S10BbI 4312
CaruttanbHas gyra 4313
®poHTanbHasa ayra ronoBbl 4314

Tabnuuya 3 -MapameTpsl, M3MEPSEMbIE CKAHEPOM KUCTH /CTYNHU no NCO 7250-1

M3mepsieMblit napameTp

NCO 7250-1:2008

OnuHa KMCTu pyku 4.3.1
OnuHa nagoHu 432
LLinpuHa KMCTM Ha YPOBHE NSACTHLIX KOCTEMN 433
JnuHa ykasatenbHoro (BTOporo) nanbua 434
LLinpuHa ykazatenbHOro nanbua (MpoKkCUMarbHas) 43.5
LLinpuHa ykasaTrenbHOro nanbua (AucranbHas) 436
[nuHa cronbl 4.3.7
LLinpuHa cronbl 438

4.2 CtaHaapTHbie BESTUYMHDI

Teno 4yernoBeka CrOXHO WM3MEpPATb, OHO HE COOTBETCTBYET HOpMaM TOYHOCTM, MNPUMEHUMbBIM,
Hanpumep, K CTaHkam W MexaHusMam. [ina HacToAWero craHgapta HOPMOW TOYHOCTU U3MEPEHUMN,
U3BMeYeHHbIX 13 3—D n3o0paxkeHuii, ABNSETCA COOTBETCTBUE MX pe3ynbTaTaM TPaAULIMOHHBIX U3MEPEHUN,
BbIMOMHEHHbLIX OMbITHBIM aHTPONOMETPUCToM (CM.[3], [4] u [5]). Pa3HoCcTb Mexay cpeaHMMM BenuduHamu
U3MEPEHHbIX NapaMeTPOB, M3BNEYEHHbIMU U3 3—D n306parkeHnin 1 NyTeM COOTBETCTBYIOLMX TPAAULIMOHHBIX

M3MEPEHWA, ONPeaensieTca no MEeTOAWKE, NPUBEAEHHOW B pasaene 5.

Ecnun sta pasHOCTb MeHbLue

3HaYeHUN, yKasaHHbIX B Tabnuvue 4, pesynbTaTbl U3MEPEHWUW, BbINOMHEHHbIE CKAHEepPOM, MOryT ObiTb

BKIIOYEHbI B 6a3bl AaHHbIX, COOTBETCTBYIOLLMX cTaHgapTy MCO 15535.

Kak n nto6Goi XOPOLLUMIA HayYHbI OTYET AOKYMEHTUPYET OLUMOKY HabnioaeHus u owmobKy namepeHus,
BO BCEX BUAAX JAOKYMEHTAUWW, OCHOBAHHOMW Ha pe3ynbTatax WCCNeAOBaHUIW, MOMyYeHHbIX NpU
ucnonb3osaHum 3-D cuctem, JomxkHa BbiTe NPeACcTaBneHa TOUHOCTb pe3yrbTaToB U3MEPEHUN.

Tabnuya 4 — MakcumansHO AOMYCTUMAs NMOIPELUHOCTb MEXAY 3HAYEHNSIMU, NONYYEHHBIMU MPK

CKaHUPOBaHUK U TPAAMLMOHHLIMU METOLAMMU U3MEPEHUI

Knace amepenni pasnoor (cu. 1. 54)
OnuHa (Hanpumep, onuHa «saroguua — noAgKoNeHHas snaguHay) 5
BbicoTa (Hanpumep, BbICOTa Ne4YeBoro Cycrana) 4
BonbLune OKPY>KHOCTU (HanpumMep, OKPYXXHOCTb FPYAHON KNETKK) 9
HebBonbLume oOKpY>XHOCTU (HanpuMmep, OKPYXXHOCTb LLEK) 4
LLnpuHa (Hanpumep, LUMpUHa NnevesbiX CyCTaBoB) 4
nybuHa (HanpuMep, rnyGuHa rpyaHoN KNeTku) 5
Pasmep ronosbl 63 BONoc 1
Pa3mep ronosbl ¢ BOSIOCamMM 2
Pa3mepsbl kucrei 1
Paamepsbl cTon 2

5 MporpamMbl UccneaoBaHUil AN YCTAaHOBMEHUS TOYHOCTU NapameTpoB

Tena, NnosiydYeHHbIX CO CKaHepoB
5.1 O6wue ceegeHnsa

Llenbio HacTosiiero craHagapta sBnsetcs obecnedyeHne AOCTATOYHOW ONM30CTU  3HAYEHWUI

napaMeTpoB Tena, TMOMy4YeHHbIX C Wucnonb3osaHuem 3-D cucrem,
6

3Ha4YeHunaM, onpeaeneHHbIM
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TPaguUMOHHBIMA METOAaMU B COOTBETCTBMM CO cTaHaaptom MCO 7250-1, a Tawke obGecneyeHue
BO3MOXHOCTM B3aUMHOW 3aMEHbl HacCTOSALIEro M YKasaHHOro craHaapToB 6e3 ywepba BbINOMHEHUS
3arnoXeHHbIX B HUX TpeboBaHW B 4aCTU HAAEXHOCTU AaHHbIX. [MpunoxeHue A coaepxut uHdopmaumio,
koTopas GyaeT nmone3Ha B LOCTWKEHUM ITOM uenu. [Ana aokasarenbcrBa cooTBeTcTBUsA 3-D cucrembl
TpeboBaHMAM HACTOsILLEro craHgapta AOrpkHa ObiTb NpoBEeAeHa OLeHKa AOCTOBEPHOCTUM MNOMYYEHHbIX
JaHHbIX.

5.2 Mpouenypa oueHKU AOCTOBEPHOCTU AAHHbIX

B nccenegosaHne no oueHke AOCTOBEPHOCTUM AOAHHLIX BKIMIOYAKOT BCE U3MEpAEMbIEe napameTpbl,
npeaycMoTpeHHbie craHpaptom UCO 7250-1 u u3amepeHHble metogamu 3-D  ckaHuposaunua. 3-D
CKaHUPOBaHWE U cUCTeMa U3BNEYEHUA AaHHbIX AOMKHbI UMETb TOT Xe COCTaB MPOrpamMMHO—TEXHUYECKOro
obecneyveHus1, KOTOpbIN UCNONbL3YETCA NpY cOope AaHHbLIX cornacHo cranaapty MCO 7250-1.

AHTPONOMETPUCT, BbINOMHAIOLUUA U3MEPEHUS TPAaAULMOHHLIMW METOAAMM, — 3TO, KaK NpaBuno,
aKcnepT, 00y4eHHbI MeToAaM usMmepeHuii no craHaapty UCO 7250-1 U umeloLwmii onbIT COOTBETCTBYIOLLEN
pabotel. OH (OHA) AOMKEH YMETb MPUMEHATb Ha npakTuke npotokonsl UCO 7250-1 ana usmepeHus
napaMeTpoB Tena B xoAe uccnenosanus. MpeanoyturensHo, YToObl BCE UCTILITYEMbIX U3MEPAN OAUH U TOT
XKE 3KCnepTt. Ecnn nepea ckaHuposaHnem oTmMe4yaroTcd aHaTOMUYECKME OPUEHTUPLI, TO UX pacnonoXXeHne
JOIDKHO ObITb OnMpefeneHo 9KCnepTom, OOy4eHHbIM MeToAam u3MmepeHuin no craHaapty MCO 7250-1 wu
UMEIOLLMM OMbIT COOTBETCTBYIOLLEN PabOoThl.

Kaxgbli ucnbITyembli NogBepraeTcs CKaHMPOBaAHUIO U U3MEPEHUIO, KaK NpaBuIio, He MEHee OAHOro
pasa. Nopagok uMamepeHur, NPOBOAUMBIX METOAOM CKAHMPOBAHUA M TPaAMLMOHHBIM METOAOM, AOSHKEH
ObITb rAPMOHM3UPOBAH AN YCTPAHEHMS] HETOYHOCTEW, 06YCNOBMNEHHbIX pa3nMunMeM nopsiaka usmepeHuin. B
nodom cnyvyae M3MepeHuss npou3BoaAT nocnenoBarenbHO B OAWH U TOT Xe A€Hb B UENsAX yMEHbLIEeHUA
MOrpeLUHoCTH, BbI3BaAHHOW BpPe€MEeHHbIMU  UHAUBUAYaANbHbLIMU konebaHusamu napameTpos Tena (CM.
npunoxexue A).

5.3 BbIOOp UCNbITYEMbIX U pa3Mep BbIOOPKU

AHanu3 pasmepa BbIOOpKM, MpeACTaBMnEHHbIN B pasgene 6, AOMKEH ObiTb MpoBeAEH C UEenblo
rapaHTMM JOCTAaTOMHOCTM KOMMMYECTBA BbIMONIHEHHBIX M3MEPEHUN AN NONyYeHUs C ypoBHeM aosepua 95 %
CpeaHero 3HayeHus pasHuubl MeXay BenuiuHamMu, MOJSIYYEHHLIMU CKAHMPOBAHUEM U TPAAULMOHHBLIM
METOAO0M, MakCUMansHO AOMYCTUMbIE 3HAYEHUA KOTOPbIX MpeAcTaBneHsbl B Tabnuue 4. [ina obecneyeHus
YypOBHA AoBepus B 95 % pe3ynbTaTtOB OLEHKM Takux NapaMeTpoB, Kak OKPYXHOCTb rpyau, Tanuu u deaep,
U3MEPEHUSA KOTOPbIX NPEACTaBMAT OAWHAKOBYID TPYAHOCTb Kak MPM WUCMONb3OBAHUM TPAAULMOHHBIX
MeToAaoB, Tak U 3—D cuctem, pekoMEeHAYT NPOBECTU U3MEPEHUA NO KpanHe mepe y 40 UcnbITyembiX.

McnbiTyeMble, y4acTBYIOLUME B MWCCNEAOBaHUM MO OLEHKE AOCTOBEPHOCTH, AOSHKHbI MMETb
NPUMEPHO TOT e AManasoH pasMepoB Tena u TUMOB (Urypbl, YTO U Y COBOKYMHOCTU, KOTOPYIO NNAHUPYIOT
nsmMepATb ¢ nomoLsio 3-D cuctemel. ECnu B ka4eCTBE UCMBLITYEMbIX BbICTYNAKOT XEHLWUHBI U MY>XHUHBI,
uccnegyemas BblIOOpKa AOMKHA BKNIOYATb paBHOE KONMMYECTBO Mioaei kaxaoro nona. MNpu dopmuposaHun
BbIOOPKK CrieAyeT TaKkKe Y4UTbIBaTb MHOrooGpasne TEMNOCNOXEHUI, a He 0TOupaTh nmgen obasaTenpHo Co
CcpeaHUM pocTom u Becom. Ecnu gomkHel BbiTb NPOBEAEHBI U3MEPEHUA HA AETAX, OCOOEHHO BaXKHO, YTOObLI
BbIOOpKa, y4acTBylOLas B UCCNEAOBAHUAX MO OLEHKE AOCTOBEPHOCTH, BKIOYana BO3pacCTHOW AManasoH
npegnonaraemon ana o6cneaoBaHus rpynnbi.

5.4 MeToamka aHanusa

Mocne cOopa AaHHbIX, ANA KAX40ro napameTpa U KaXgaoro UCNbITyEMOro pacCYUTbIBAKOT PasHoCTh d
MeXay BenuyMHamu, rnornyyeHHeIMU CKaHEpPOM M aHTPOMOMETPUCTOM (d = BEnWYMHA OT CKaHepa MWHYC
BENWYMHA OT aHTponomeTpucra). 3aTeMm Ana Kaxaoro napaMmerpa pacCHWTLIBAOT CpPedHEe 3HayYeHue
MONy4YeHHbIX Pa3HOCTEN, CpPeHEeKBaapaTU4EeCKoe OTKIMOHEHUE U AOBEPUTENbHbIV MHTEpBan ypoBHA 95 %.
OTU BENUYUHEI, a Takke pa3mep BbIOOPKU BHOCST B NPOTOKON. ECnn foBepuTEnbHbI MHTEpPBAN YpoBHA 95
% cpeaHero 3Ha4YeHus PasHOCTU MEXQY BenuyMHamMu, NOMyYEHHbIMU CKAHEPOM U aHTPOMOMETPUCTOM,
NPUMEPHO COOTBETCTBYET 3HAYEHUSIM, YCTAHOBNEHHbIM B Tabnuue 4, MOXHO roBOpuUTb O TOM, 4yto 3-D
cuctema AaeT pesynbTaTbl, COUSMEPUMBIE C MONy4yaemblMU MO METOAAM, ONUCaHHbIM B cTtaHaapTe UCO
7250-1, T0 ectb 3-D paHHble MOryT WCMONb30BaTbCA B HOPMATMBHLIX AOKYMEHTAX, OCHOBAHHLIX Ha
npoTOoKonax, BbINONHEHHbIX no MCO 7250-1.

5.5 NpoTokon uccnegoBaHUA Ha 4OCTOBEPHOCTb AaHHbIX

MpoTokon mnccnefoBaHWsA MO OLEHKE JOCTOBEPHOCTM AAHHBIX AOIKEH ObiTb onybnukoBaH w/vumnm
BKMIOYEH B OTYeT 00 aHTponomeTpudeckom o6crneaoBaHMM, BbINOMHEHHOM € nonydyeHunem 3-D 6a3sbl
[JaHHbIX, ecnu npeanonaraeTca UCNONb30BaTb 9TU pPe3yrnbTaTbl B HOPMATUBHbLIX AOKYMEHTaX, OCHOBAHHbLIX
Ha TpeboBaHuax craHgapta WCO 7250-1. Takoit MpoTOKON AOMKEH BKMyate B cebsa cneayooume
CBEeEHUs:

—aemMorpaduyeckyto  (BO3pacTt, Mon) M aHTPONOMETPUYEecKyro (pocT, BeC) WHdopmauuio 00
UCMbITYEMbIX;

—MPOTOKOMbI W3MEPEHUA W CKAHWPOBAHWSA, BKMIOYAA OMUCAHUE OAEXAbl, aHTPONOMETPUYECKUX

7
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OPUEHTUPOB U MOSNOXKEHUS TEMNa BO BPEMSA U3MEPEHUS;

—HaumeHoBaHMe u HeobxoauMylo MHopMaumio (MnM  CCbINIKM HA HEe), XapakTEPU3YIOLLYIO
npoBepsieMyl0 Ha JOCTOBEPHOCTb AaHHbIX 3—-D cuctemy, Bknoyas HoOMep MOAenu annapaTypbl, a Takke
HOMEpP BEPCUU NPOrPamMmmMHOro obecneyeHus;

— CpelHue 3Ha4YeHus, cpegHekBaapaTMYeckue OTKMOHEHUs, pasMepbl BbLIOOPOK ANA Kaxaoro
napameTtpa Tena no W3MepeHusM, MPOU3BEAEHHbIM C MOMOLUb0 3-D CKaHMpOBaHWUA U TPagMLMOHHBLIX
METOAO0B;

—CpelHue 3Ha4YeHus, cpedHeKkBagpaTUYEecKne OTKIOHEHWUs, pa3Mepbl BbIOOPOK M AOBEPUTENIbHbLIE
uHTepBanol ypoBHsA 95 % [Ana pasHuubl MO 3HAYEHMAM, MOMyYeHHbIM € nomoublo 3-D ckaHepa u
TPaaMLUMOHHBIMKU METOA4AMU, ANA KAKAOro napameTpa Tena.

6 Metopn oueHkU TpebyeMOro KonmyecTea UCNbITYEMbIX

6.1 Ons Toro, 4toObl CpaBHEHWEe pe3ynbTaTOB M3MEepeHWil ckaHepa U aHTponomeTpucra Gbino
CTaTUCTUYECKN [OCTOBEPHbIM, BaXXHO, 4TOObI OueHWBaemas Bblbopka Obina AOCTATOMHO GOMbLUOK ANA
onpeaeneHna CpeaHen pasHoCTU BENUYMH, YKa3aHHO B Tabnuue 4, ¢ ypoBHeM JoBepusi He MeHee 95 % ,
npu BEPOSITHOCTM OLLMOKK Ha ypoBHe 0,05 unm meHbLue.

6.2 lMpegnonarag HOpMarnbHOE pacnpeaerieHne Pa3HOCTEN BENMYMH, NOMYYEHHbLIX C MOMOLLbIO
CKaHepa M aHTPOMOMETPUCTOM, MUHUMAINbHO Tpebyemblii pasmep BbIGOPKM ANsi UCCNEAOBaHUA PasHULIbI
3HAYEHUIN MOXET ObITb OLIEHEH C NOMOLLBIO CNeayioLero ypaBHeHus [5]:

2

n:;—2~(1,96+1,65)

2
rae S — cpeaHeKkBagpaTU4YECKOe OTKMOHEHWE pasHOCTM 3HAYEeHUW CO CkaHepa M MOMNYYEHHbIX
aHTPOMNOMETPUCTOM,

0 — BenuumHa, 0603HavaLLas MakCumMarnbHO AONYCTUMYIO PA3HOCTb AAHHbLIX, MOMNYYEHHbIX CO
CcKaHepa U aHTPONOMETPUCTOM;

1,96 — kpUTHMYECKOE 3HaYeHue Z AN cpaBHEHUS ABYX TECTUPYEMBIX PYNN HA YPOBHE BEPOSITHOCTM
oLumbkun He bonee 0,05;

1,65 — kpuTnyeckoe 3HavyeHue Z ana yposHsa aosepus 95 %.

6.3 Ha npaktuke, UCTUHHOE CpeaHeKBaApaTUYECKOEe OTKNOHEeHWE Pa3HOCTM AAHHLIX CKaHepa U
aHTpOMoOMeTpuCcTa B Mccneayemon cucreme, Kak npaBuno, HEU3BECTHO, MOITOMY ANSl €ro onpeaeneHus
YYUTBIBAIOT AaHHbIE MOAOOHLIX cucTeM M3 Mnpeabiaylmx uccnegosaHui. BoamoxkHo, notpebyertcs
npoBeaeHUe NPoGHOro ucnbiTaHus. BenuunHa pasHuupbl () KOTOPYO HEOGXOAUMO BbISIBUTL, ONPEAENSIOT No
Tabnuue 4. 3Ta BeNMUMHA pa3nnyaeTca Ans pasHblX NapameTpoB Tena.

6.4 B cBA3M C TeM, 4TO AN KaXAOro napameTtpa Tena CywecTByIOT pasfnuyHble AuUanasoHbl
pa3bpoca pasHOCTEN AaHHBLIX, MOJYYEHHbIX CO CKaHepa M aHTPOMOMETPUCTOM, U TaK Kak MaKCUMAarbHO
[ONYCTUMbIE CPEeAHMEe 3HAYEHUs1 ITUX PA3HOCTEW, YCTAHOBMEHHble ANS PasHbIX KNacCoB W3MEPEHWn B
Tabnuue 4, 0o6BLEAMHSIIOT HECKONbKO NapaMeTpoB C Pa3HbIMU 3HAYEHUSAMW TakUX pa3HOCTEW, Ans
onpeaeneHns MUHUManbLHOro Tpebyemoro pasmepa BblIGOpPkM OBGbIYHO UCMONBL3YIOT TOT NapameTp, KOTOpPLIN
umeeT HaubonbLUYIO BENUYMHY CpeAHeN pasHocTu. Mpu TakoMm noaxoae pacHeTHbIN pasMep Bbibopku Oyaet
[OCTaToueH AnA ypoBHs aosepus 95 % (npu BepostTHOCTH owmnbku 0,05) B xyawwem cnydae u Gyaer 6onee
Yem JOoCTaToYEH AN BCEX 0CTanbHbIX NapaMeTpoB Tena.

lpumep — [Mpednonoxum, 4mo Heobxodumo onpedenums Ao0CMOeepPHOCMbL 3HavYeHUl OKpyxHocmeul
yacmell meJsa, U3MepPEeHHbIX CKaHEepPOM, @ CpaeHeHUU CO 3HaYeHUAMU, MOJIyYeHHbIMU mpaduyUuoHHbLIMU
mMemodamu. Pesynbmambi npedbiQyuwjux uccniedoeaHull roka3bieaiom credyiowjue pa3Hocmu OaHHbIX,
noslyYyeHHbIX C NOMOWLIO CKaHepa U aHMPOITOMEMPUCMOM co cpedHekeadpamu4YecKUMU OMK/TOHEHUsIMU:
OKpy)XXHOCMb epyOu 16 MM, OKpyxHocmb manuu 14 MM U OKpyxHocmb si200uy 12 mm, cm. [3] u [5] e
6ubnuozpaghuu. Ucnonw3ys eblwenpueedeHHoe ypasHeHUe u mpebyemyio cpedHIol0 pasHuyy e 9 Mm dns
6onbwux okpyxkHocmeli (cM. ma6bnuyy 4), MoxHo onpedenums, Ymo mpebyemcsi 42 Yenoeeka 05151 U3MePEHUs
OKpYXXHOCMU 2pydu, 32 yesloeeka — OJI UIMEPEHUS] OKPYXHOCMU manuu u 24 4desoeeka — 011 U3MepeHus
OKpYXXHOCMU si200uy. M3mepeHue 42 Yyesloeek 2apaHmupyem ypoeeHn dosepusi 95 % unu ebiwe 3551 ecex mpex
napamempos.
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Mpunoxexune A
(cnpaBo4HOE)

MeToabl yMeHbleHuaA ownbok 3—D ckaHupoBaHus

A1 OOwue cBegeHus

CyLUeCTBYET HECKONbKO MPUYUH HETOYHOCTM AHTPOMOMETPUYECKUX WU3MEPEHUR (K HUM OTHOCAT
pasHuuy Mexay BenuyUHOW, NONIYYEHHOW Mpu CKaHUPOBAHWM W BENUYMHOW, MOSTyYEHHON OMbITHBLIM
aHTPONOMETPUCTOM). B HacTosALLEeM NPUNOXEeHUN U3NOXKEHbI OCHOBHbIE MPUYMHBLI OLLMBOK, 8 TaKXKE METOAbI
UX YMEHbLLEHUA U AOKYMEHTUPOBAHUS.

A.2 VcnbiTyemble

A.2.1 O6wue cBegeHus

Mepea ckaHMpoBaHMEM HeOOXOAUMO MPAaBUITbHO MOArOTOBUTbL MUCMLITYEMbIX ANA  MNONyyYeHUsi
Hanbonee TOYHBIX AHTPOMOMETPUYECKUX AaHHbIX. [log NOAroTOBKOW NOAPa3ymMeBalOT 0003HaYEHUe
aHaTOMUYECKUX OPUEHTUPOB, BbIOOP NONOXEHUS U 0AEXAbl UCTILITYEMbIX, NOAXOAALUMX AN CKAHUPOBAHUS.

A.2.2 AHaTOMUYECKNe OPUEHTUPBDI

OpueHTUpbI OTMEYaloT Ha Tene, 3aTeM BbIBOAST TOMKAMW UMM APYTMMU 3HaKamu Ha usobpakeHue u
pacno3HalT C NOMOLLBIO AOCTYNHOIO MPOrpaMmMHOro obecnedyeHusi. CUMMETPUYHbIE OPUEHTUPLI OTMEYaloT
Ha kaxpaow cropoHe Tena. lpu o6o3HavyeHun opueHTupoB (cMm. Pasgen 3) nepea CkaHWpOBaHUEM
pekomeHayeTcs, Kak MUHUMYM, OTMeYaTb crieayoLme:

a) aKPOMUOH;

b) nepeaHIO BEPXHIO NOAB3AO0LUHYIO OCTb;

C) LUEVHYIO TOYKY;

d) NPOMEXHOCTHBbIW YroJT;

e) HaAnNepeHOCHE;

f) NnoAB3A0LUHO—TPEOELLKOBYIO TOYKY;

o)) NOATMAa3HUYHYIO TOYKY;

h) HaPY>XHYIO NOALIKKY;

i) HMWXHee pebpo;

j) noabopPOAOYHYIO TOUKY;

K) CPEAHETPYANHHYIO TOYKY;

1) COCKOBYIO TOUKY;

m)  OMUCTOKPAHMWOH;

n) CENINOH;

0) LUMMOBUAHYIO TOUKY;

p) HaAKOMEHHYIO TOYKY;

q) LUUTOBUAHBLIN XPALL;

r 60nbLIEDBEPLIOBYIO TOUKY;

S) HauBbICLUYIO TOYKY rofioBbl;

1) KO3€ENKOBYIO TOYKY;

u) JIOKTEBYIO LUMITOBUAHYIO TOYKY.

A.2.3 Opexpa Ana CKAHMpPoOBaHUA

KonnuectBo oaexabl Ha YernoBeke AOMKHO ObITb MUHUMAnNbHLIM, B AONYCTUMbIX npeaenax (C y4eTom
KYyNbTYPHbIX pasnuuun). Opexaga AOMKHA COOTBETCTBOBATb durype, He ObiTb MELLKOBAaTOW, HE WUMETb
CKNnagok, U B TO Xe BpeMs, He caaBnuBaTb Temno. TekcTypa M LUBET TKaHU AOIKHbI OblTb BUAHbLI Ha
nzobpaxeHum €O ckaHepa. [MpUrogHOCTb TKaHW ONpeaenseTcsds C NOMOLWBI0O TECTUPOBAHMA  KaXAoW
OTAENbHON CUCTEMOW CKaHMpOBaHUs. BepxHsa oaexaa (y >KEeHWMH) AomkHa ObiTb nogobpaHa Takum
obpasom, 4yTODObLI CpegHerpyauMHHasa Todka Obina SICHO BuaHa. bpeTenu He AOMKHbI NepecekaTbCsd C
opueHTupamu. HwkHsa oaexaa AomikHa obHakaTb MyMoK, @ BHYTPEHHWE LUBbl HE AOJDKHbI Nepecekarb
OPUEHTUPbI HUXKHUX KOHEYHOCTEN. MpeanoyTuTenbHo, YToObl 60KOBbLIX LUBOB Ha Beapax He Gbino.

Mpumep ogexabl nokasaH Ha pucyHke A.1. My>xduHblI HA4eBaIOT TOSTbKO HU3.

CkaHepbl NOBEPXHOCTU TeNa NPEeUMyLLIECTBEHHO OyayT OTOOpaXkaTb KOHTYP BOJNIOC, @ HE MOBEPXHOCTb
ronosebl. [1039TOMy NpM M3MEpeHWM napaMeTpoB rONoOBbl HEOOXOAMMO OCYLLECTBUTL COOTBETCTBYIOLLYIO
MOArOTOBKY, YTOObI NOMYYUTb TOYHbIE AAHHbIE Pa3MEPOB rOMOBLI, LWEW U nnedy. Ona niogen ¢ ANMHHLIMU
BONTOCAMU U HEOOLIYHBIMU NMpUYECKaMu NpeanaratT UCNOMb30BaTh NACTUYHbIE LAMOYKM C OTBEPCTUSMU B
ueHTpe (cM. pucyHok A.2). Kpome Toro, nporpaMMmHoe o6ecneyeHne CUCTeMbl CKAHUPOBAHUS MOXET NMOMOYb
NpaBuITbHO pacno3HaTb HEOOX0AMMbIE Pa3Mepbl, y4UTbIBas NPoOnemMy KOHTypa BONOC.
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Bepx
Hw3
a) JKeHLMHbI
Bupg cnepean Bupg c3agmn
Hus
b) MyXunHbl

PrcyHok A1 - TpyMep ofexabl AN CKaHMpoBaHUs

Lanoyka CeTka ans Bosoc
PucyHok A.2 - Cnocobbl YKpbITUSA BOMOC

A.2.4  TlonoxeHue UCMbITYeMOro

[na nonydyeHns AOCTOBEPHON MHpopmaLmmn, UCNob3yeMOl B aHTPOMOMETPUYECKMX 6asax AaHHbIX,
Ba&XHO MOJIOXEHNE WCMbITYEMOrO B CKaHMpyemMoM npocTpaHcTBe. OfHako M3-3a pasnnunii CKaHWpyrLwmx
10
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CUCTEM, OMNTUMAJILHOE TMOJIOKEHME Takke MOXeT ObiTb pas/MyHbiM. [locne onpegeneHus Hanbonee
YOAUHOro MNOJIOXKEHUSA A1 CKAHUPOBAHUA €ro HeOBXOAUMO MOHATHO OOGBACHUTH BCEM WCMbITYEMbIM. Takke
BaXXHO, YTOObI MCMNbLITYEMbIA COXpPaHs/I CBOE MOJIOKEHWEe Ha NPOTSXEHWM BCero npouecca CckaHupoBaHus. B
3aBUCMMOCTM OT ONTUMAa/IbHOTrO MOMOXeHUsi(A), MOryT 6biTb WCMOMb30BaHbl OLHO WM  HECKOJIbKO
noAAepxuBarLwmx npucnocobneHunii. Heo6xoauMo yunTbiBaTb, YTO MCMO/Ib3yeMble MOSIOXKEHNS MOTYT ObiTb
OT/INYHBbIMK OT MNpeAcTaBneHHbIX B ctaHaapte NCO 7250-1, Tak Kak A/ MHOTMX CKaHWPYIOLWNX CUCTEM
nonoxeHusa NCO 7250-1 He Bcerga npuemsiembl, Hanpumep, Korga ofHW 4acTu Tena 3ac/ioHAT gpyrve. B
CBSI3N C 3TUM, ANS OnpefefieHHbIX U3MepeHuii HeobxoauMO caenaTb HEKOTOpPble KOPPEKTUPOBKU B LENAX
COOTBETCTBUS HOPMaM TOYHOCTM COrnacHo pasgeny 6. KoppekTMpoBKM MOryT ObiTb MNpOBeAEHbl MNyTeM
NMPUMEHEHNS1  HECKOMbKAX MOMOXEHUA Tena A8 CKaHMPOBaHWSA, WM NyTeM  MaTeMaTuyeckmx
npeobpasoBaHWii N0 3aBepLUEHUI0 CkaHWpoBaHus. lMMpumepamn mMaTemaTuyecknx npeobpasoBaHUn MOryT
OblTb PErpecCuoHHbIA  NPOrHO3, OCHOBAHHbLIA Ha nabopaTopHbIX 3KCMepyMeHTax, U reomeTpuyeckoe
npeobpa3oBaHne, OCHOBAHHOE Ha BbiCOTe 6efep W PacCTOAHUU MeXAy CTYNMHAMM.

B nio6oM nonoxeHunm Heo6XoAMMO POBHOe (CMOKOMHOE) AbixaHnue. [neuyesble CyCcTaBbl AO/MKHbI
6bITb pacnpas/fieHbl W paccnabneHbl, Mblllbl He HanpsbkeHbl. HeKoTopble MOMOXEHUSA ONMUCaHbl HKe ©
nokasaHbl Ha pucyHke A.3.

- MonoxeHue A (cTosR)

lonoBa HaxoauTcs BO PpaHKdypPTCKON MAOCKOCTW; CTYMHU PacrofioXeHbl NapaanenbHo Apyr Apyry
Ha pacctosHuM 200 MM; pyks pasBefeHbl B nnedax, o6pasyss ¢ 6okamu yron B 20°, /IOKTWM BbINPSIM/EHDI;
nafoHn obpaleHbl Haszag, AblxaHuWe CrokoWHoe. 3TO MOMOXKeHWe MOXeT O6biTb WCNOoMAb30BaHO A/1A
U3MEPEHUST OKPYXXHOCTEN BEPXHUX N HMKHUX KOHEUYHOCTEW.

- MonoxeHue B (cToA)

VcnbiTyemblii CTOUT NpPsSIMO, rosioBa pacnonaraetcs Bo PpaHkdypTckoli naockocTu. MATKM BMecTe,
pyks CBOGOAHO OMyLEHbl BAOMb Ty/NOBWLWA, NafoHM obpalleHbl K Teny. XXWBOT paccnabneH, AbixaHue
cnokonHoe. [ns onpegeneHus NPOMEXHOCTW, aHTponomeTpuyeckas pelika nomellaeTcs ropu3oHTasIbHO
Mexdy Horamu, Takum o6pa3oMm, 4TOGbl ee BEpXHWI Kpail pacnonarascs Ha ypoBHE NPOMEXHOCTW. 3TO
NoNMOXeHNe MOXeT ObITb UCMO/b30BaHO A1 U3MEPEHUS BEPTUKasIbHbIX PacCTOSHWUIA OT nona.
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PucyHok A.3 - TMonoxeHnsa cros v cuga

MonoxeHune C (cTos)
YenioBek CTOMT B MOMOXeHUW B, ofHa pyka BbITAHyTa Brepef NafoHbi0 BHU3, Apyras COrHyta B
nokte nog yrnom 90°, naloHbI0 BHYTPb.
- MonoxeHune D (cnas)
Yenosek cuaut npsMo, ronoBa pacnosiokeHa BO PpaHKypTCKOW MNAOCKOCTW; PykM - BAOMb
TYNOBULA, COrHYTbl B fIOKTe nof yrnom 90°, nafoHu pacnpas/ieHbl v obpalleHbl Apyr K apyry. bBepgpa
pacnonoxeHbl napannenbHo Apyr Apyry, obpasysa yron 90° c TynosuiiemMm. Horn cso604HO OnyLEHbI.

MpumeyaHune - lonoxeHve cuas Ha nsockoi NOBEPXHOCTN CAaBMMBAET TKaHWN Tena, AaHHble, Nnosly4YeHHble
B MONOXEHUAX CTOA U CUAA, HeNb3A CONOCTaBATh.

A.3 AnnapaTHoe ob6ecneyeHue

A.31 O6wwne ceBepeHus

Heobxoanmo pasnuyaTb BO3MOXHOCTM annapaTtHbiX CpefcTB ckaHepa W BO3MOXHOCTW  ero
nporpaMMHoro obecneyeHus. HecMoTpa Ha TO, 4TO annaparHoe W MporpamMHOe oObecrneyeHuss 4acTo
NnocTaBfATCA BMeCTe, Kak OfHa cucTema, 34eCb OHM pacCMOTpPeHbl pasgenbHo. W B annapartHbIX
cpecTBax, U B MporpaMMHOM o6ecrneyeHun, eanHULEeRn M3MepeHns no yMoa4YaHuio ABASETCA MUIMMETP.

A.3.2 Pa3speweHue

PaccTosHne mexay ToukamMu B AaHHbIX CKaHMPOBaHUA (paspelleHune) onpefenstoT OTAeNbHO ANA
Kaxfoi u3 Tpex oceil. Monb3oBaTenu [OMKHbI 3HATb, YTO pas3pelleHne MOXEeT OKa3aTbCA W3MEeHEHHbIM
BHYTPU CKaHMPyemoro npocTpaHCTBa WM Ha u3rnbax CKaHUMPYemMoro ob6bekTa. OTW U3MEHEHUs COCTOSAHUSA
paspelleHuns, BbI3BaHHble pasMepoM 06bekTa, MeCToM W penbedoM Tena BHYTPU CKaHUPyeMoro
NPOCTPaHCTBa, MOryT NOBANATL Ha TOYHOCTb U3MEPEHUIA.

A.3.3 TecTupoBaHue n kannbpoBska

A.3.3.1 Kanubposka

AnnapaTtHoe obecneyeHvne KaivMbpyloT B NEPBbI pa3 Mocne ero NocTaBky U fasiee Nepuoguyeckn B
npouecce akcnayatauuu. Yactota kanvMbpoBKM 3aBUCUT OT TuUMA W 4acTOTbl UCMNOSb30BAHUS CKaHepa.
KannbpoBky Bcerga cnegyeTt NOBTOPATb MOC/e NepeMelLeHns ckaHepa.

Monb3oBaTenn [O/KHbI  BbINOMHATL Ka/IMOPOBKY, PEKOMEHA0BaHHYO NpoM3BOAMTENEM, Mepejs
TecTUpoBaHWEM annaparHoro obecneyvyeHuns, UCNoAb3ys Npouenypbl, ONUCaHHbIE HUXE.

A.3.3.2 O6BEKT TeCTUPOBaHMUS

12
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AnnapatHoe obecneyeHue TeCTUpYIOT Ha 06bEKTe C U3BECTHBIMU pa3MmepamMu. HecMoTpsa Ha To, 4To
MOTyT ObITb UCMOMNbL30BaHLI Pa3NUYHblE 0OBEKTLI, CNeayeT UCMONbL30BaTh OOBLEKT, YbM pPasMeEpbl CXOXU C
pasMmepamu Yyenoseka. OBbEKT TECTUPOBAHUSI MOMOraeT B NPOBEPKE CKAHUMPYEMOrO NPOCTPAHCTBA.

Ons npoueayp TeCTMPOBAHWA, PEKOMEHZOBAHHbLIX HWKE, HeoOX0auMo pacnomaratb OOBLEKT B
pasnuyHbIX MECTax CKaHMPYeMOro NPOCTPaHCTBA. [N 9TOro pekoMeHAYyeTCs UCMoNb30BaTb OCHACTKY AN
UCnbITaHUn, koTopast obecneuumBana Obl nepemelleHMe 0OBbEKTA B HYXHOE MECTO C HeobGX0oauMOou
TOYHOCTBIO U HAAEXHOCTbIO.

A.3.3.3 KOHTpOrMbHbIE U3MEPEHUSA

Ha obbekTe TecTupoBaHuUs AOMKHbI ObITb NPOU3BEAEHbI CNEAYIOLIME KOHTPOTIbHbIE U3MEPEHUS:

—paccTosiHNe OT TOYKU A0 TOYKM;

—ANvHa ayru;

—CeYeHne OKPYXXHOCTU.

A.3.3.4 TouHOCTb

Kak npaBuno, nonb3oBaTtesflb HE B COCTOSIHUM MPOTECTMPOBATb TOYHOCTb 060pyaoBaHusa. OfHako,
MCMONb30BaHWe CyLUECTBYIOLLEro B MNPOAaXe naketa MnpuKnagHbIX nporpaMM aBTOMAaTU3UPOBAHHOIO
NPOEKTMPOBAHMA [ANs MNpOBEpKM napameTpoB obnaka Toyek TecTupyemoro obbekta (He nytate C
nporpaMMHbiM  oBecrnevyeHneM OT NPOU3BOAMTENS CKaHepa) MOMOXET BbISIBUTb CEpbe3Hble OLUMOKU.
MapameTpbl TECTUPYEMOrO O0BLEKTA U3MEPSAIOT TAKUMU TPAAULIMOHHBIMU MHCTPYMEHTaMKU KanmbpoBKM, Kak
U3MEPUTENbHBIA METP UMW LUTAHTEHLUMPKYIb.

a) Pasmectute ckaHupyemblli OOBEKT B LEHTPE CKaHWPYyEMOro NpPOCTPAHCTBA HA MONy UMM Ha
nnargopme ckaHepa.

b) MWcnonbsyiite nporpammHoe obecneyeHue NPoOM3BOAWUTENSA ANs 3anucu BCeX 0D03HAYEHHbIX
TOYEK.

¢) [llosTopuTte npoueaypy Ha BeicoTe 500, 1000, 1500 1 2000 MM OT nona/nnaTtopMbl.

d) Wcnonb3ynte nporpammHoe obecneyeHue npou3BoAMTENs ANs  3anucu  OU3UYECKOro
MECTOMNOSIOXKEHUS BCEX OTMEYEHHBIX TOUEK HA KaXKAOM YPOBHE.

e) [Mpu HeobxoaMMOCTW, MOBTOPWUTE NpOLEAYPY B APYrUX MOMOXKEHUSAX BONWU3M rpaHuLbl
CKaHMPYEeMOro NpoCTPaHCTBA.

A.3.3.5 lMoBTOPSAEMOCTb pe3ynbTaToB

MonoxxeHua Tovek Ha TecTUpyemoMm OOBLEeKTe 3anucCbiBalOT C MOMOLUBIO, KaK MWUHUMYM, Tpex
CKaHWPOBAHWI NS rapaHTMU MOBTOPAEMOCTU pe3ynbTaTtoB. [aHHy npoueaypy MOXHO He MPOBOAWUTbL B
nonoXeHusx, 0603HauYeHHbIX B NyHkTe A.3.3.4, HO OHa AOMKHA ObiTb BLINOMIHEHA, MO KpawHen mepe, B
LEeHTPe CKaHMPYyeMOoro NpoCTPaHCTRA.

A.3.3.6 Ctatuctuka

Mpn ucnonb3oBaHMM pPesynbTaToB TpPEeX CKaHWPOBAHWWA, aHanu3 MOBTOPSEMOCTU [JAaHHbIX,
MOMYYEHHbIX HAa KOHKPETHbIX annapaTHbiX CPeacTBaxX, MOXET OblTb CBEAEH K W3YYEHWUI0 MWUHUMAaMbHOrO,
MaKCMMAanbLHOTO U cpeaHero pa3bpoca 3HauYeHui.

A.3.3.7 MHOrokamepHas cbemka

Kamepa gomkHa ObiTb NpoBeEpeHa Ana onpeaeneHus ee paboTocnocobHOCTM u paboyen 30HbI. Mpu
MHOFOKaMepHOI CbEMKe, paboTy Kakaoi Kamepbl crneayeT npoBepsiTb OTAENbHO nepen  dumkcauumer
N300paxkeHuii.

A.3.4 CkaHupyemMoe NpoCTPaHCTBO

Pa3smep ckaHWpyeMoro npocTpaHCTBa AOIMKEH ObiTb Takomn, YTOObI OH NOAXOAUN ANA BCEX MIOAEN.
PekomeHayemblin MMHUManbHbIM 06bem npocTpaHcTBa — 2100 mm B BbICOTY (0Cb Z), 1200 MM B LUMPUHY
(ock Y) 1 1000 mm B rny6uHy (ocb X).

A.3.5 Bpemsa ckaHupoBaHusA

Bo wu3bexxaHue mnomex, BbI3BAHHbIX ABWXKEHWEM, AMUTENbHOCTb CKAHWPOBAHUA He A0IDKHA
npesbiwaTb 20 C.

A.3.6 [Mpoumre NpUYUHbI NOrpelHOCTEN

K npouuMm npuumHam norpeliHocTen amnnapatHoro obecnedyeHusi OTHOCAT BOCMPUATME LBETA,
SAAPKOCTU U 3aTEeHeHue OAHWMX YacTen Tera Apyrumu. lonb3oBarenu AOMXHbl 3HATb, YTO 3TU NPUYUHBI
owKnBOK MOTYT NOBMUATL Ha NOMyYeHHbIE pPe3ynbTaTbl U3MEPEHUA.

A.4 TporpammHoe obecnevyeHue

A.41 OG6uue ceegeHun

PaHHue Bepcuu CKaHMPYIOLWMX CUCTEM BKIOYanuM pasnuyHble KOMMAOHEHTbl NpPOrpaMMHOro
obecneyveHnsi ckaHepa, KOTOpbIe MOCTaBNSANM BMeCTe ¢ HUM. B HacToswee Bpems 4OCTYMHO NPOrpaMMHoOe
obecneyeHne Npou3BOACTBA PA3NMUYHbLIX U3FOTOBUTENEN, U OHO He 00A3aTenbHO COBMECTUMO TOMbKO C
O4HUM OnpeAeneHHbIM CKaHEePOM.

B uensx ycnewHoro ncnons3oBanusa 3—D ckaHMPOBaHUSI AN aHTPONOMETpUYECKUX 0a3 AaHHBbIX,
nonesHo MMeTb OMpeaeneHHble (pyHKuMu B nporpaMMHoM obecneyeHuu. MporpammHoe obecneyeHue
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MO>ET NO3BONATL NOMBL30BATENMIO MAHUNYNUPOBAaTL PUrypon ob6bekTa, ONpeaensTb PasnuyHble OPUEHTUPDI
Tena W cerMeHTupoBaTtb Teno. bomee TOro, mporpammHoe OGeCneYeHue MOXET BblAaBaTb BENUYUHBI,
MOEHTUYHbIE 3HAYEeHNAM, NONy4YEeHHbIM TPAAULUNOHHLIMWU @HTPONOMETPUYECKUMU UHCTPYMEHTaMMU.

A.4.2 OYHKUUOHAsIbHbLIE BO3MOXHOCTU ANA pa6boThl ¢ (hurypon yenoeeka

A.4.2.1 NameHeHne macutaba

MporpamMMHoe oBecneyeHne MOXET NPeAOoCTaBMSATb MONb30BATEMO BO3MOXHOCTb NpUBNMXKaTh
durypy Ans pacnosHaBaHusi OTAENbHbLIX TOYEK M OTOABUTaTbL €€ ANs NPOCMOTPA BCEr0 M306PaXKEHUS.

A.4.2.2 MaHopamMupoBaHue n TpaHcgopMmaums

MporpamMmMHoe ofecneyeHne MOXeT MNPEeAOCTaBNATb MNOMb30BATENH BO3MOXHOCTb MEPEMELLaTb
n3o6pakeHme Purypbl B4OIb KaXKA0i OCU BHYTPU CKAHUPYEMOFO NPOCTPaHCTBA.

A.4.2.3 BpalieHue

MporpaMmMHoe obecrneyeHne MOXET MpPeAoCTaBNsATb MONb3OBATENK BO3MOXHOCTb NOBOpaYMBaTh
n3o6paxkeHne YenoBeveckoi curypbl Ha 360° No KaXxaomn ocu.

A.4.2.4 MNepemMeLaemas oCb

Mo BeIGOPY Nonb3oBaTens, nporpaMMHOe obecrneyeHne MOXeT NoKasblBaTk MHAUKATOP ocell XYZ u
Ha4ano CMCTeMbl KOOPAUHAT ANt NOCTOSAHHOIO HabMAEHUS.

A.4.3 OcoGeHHOCTM ONO3HABAHUA TOYEK

A.4.3.1 MNporpammHoe oBecneyeHne AOIMKHO MO3BOMSATb OMPEAENATb TOYKM Kak BPYYHYH, TaKk U
aBTOMAaTUYECKU, a TaKKE onpeaenaTh UX KaK OTAENbHbIE NEPEeMEHHbIE, UCMONb3YSA HA3BaHWA UMK Yncna.

A.4.3.2 MporpaMMHOe obecneveHne AOMMKHO NPEeAOCTaBMNATbL MNONL30OBATEN0 BO3MOXHOCTb AaBaThb
Ha3BaHMs M HOMEpaA OMNo3HaHHbLIM TOYkaM M obecneyuBaTb BBOA/BbIBOL MEpPEYHEN Has3BaHUN TOudek,
ucnone3ys koguposky ASCII, cornacho MCO/M3K 8859—1[1].

A.4.3.3 T[porpamMmHoe obecnevyeHwe [OMKHO NPeAoCTaBMsATb MOMb30BATENIO BO3MOXHOCTb
cosgasartb haiin, cogep kalumnii Ha3BaHus To4ek u nx 3—-D KoopamMHaTHI.

dopmat anna:

TeKCT ¢ pasaenutenamu Tabynauum (koguposka ASCII, cornacHo UICO/M3K 8859-1).

CtpyKkTypa davina:

X [cumBon Tabynsuum] Y [cumBon Tabynsauuu] Z [cumeon Tabynsauuu] HassaHue Touku [BO3Bpar
KapeTku]

A.43.4 TlporpammHOoe oOecneyeHMe [OOIMKHO NpPeaoCTaBnATb MONb30BATEN0 BO3MOXHOCTb
BbIBOAUTb OPUEHTUPBI (MCNONb3Ys Pa3nuyHbie LBETA UMK pa3Hble YPOBHU APKOCTM) C churypoii unu 6e3 Hee
Ha 9KkpaH. [daHHaa dyHKUMA A0MKHA ObiTb AOCTYNMHA ANs BCEX TOUEK MNWU ANs onpeaerneHHoro Habopa
TOYEK.

A.44 OCODEHHOCTU CermMeHTaLum

A.44.1 TporpammHoe obecrieyeHME MOXET MNPEAOCTABNATbL MNOMbL30BATENMIO BO3MOXHOCTb
pasgensTb u300padkeHusn vacTen Tena (BepxHue KOHEYHOCTU, HUXHUE KOHEYHOCTH, TYNOBULLE U T.4.) — Mo
aBTOMAaTWMYECKM, UCMOSb3yA OnpeAeneHHble OpPUEHTMPbI, MO0 BPYYHYIO, UCNOMNbL3ysa Kypcop. B cnyuyae
aBTOMAaTW4eCKON CerMeHTauuu, Nosb30oBaTeNb AOIDKEH YAOCTOBEPUTHCA B TOM, UTO TOYKM MOMYYEHHbIX
CEerMEHTOB NOAXOAAT AN ero/ee uenen.

A.44.2 TporpammHOoe obecneyeHMe MOXET npeaoCTaBnATb NOMbL30OBATENMIO BO3MOXHOCTb
oToOpaxaTb OAWH UK HECKONbKO CErMEHTOB HE3aBMCUMO OT BCEro U300paxeHus.

A.4.4.3 TporpammHOoe obecneyeHue MOXET MNpeAoCTaBNATb MNOMNb30BATENI0 BO3MOXHOCTb
naHopamMupoBaTb, BpaLaTb N U3MEHATL MacLLTab CEerMeHTOB.

A.4.4.4 TporpammHOoe obecneyeHue MOXET MNPedoCTaBnATb NOMAL30OBATENO BO3MOXHOCTb
naHopaMupoBaTb, BpawwaTb U M3MEHSITb MacLuTab 30HbI 0630pa.

A.4.5 OcCOGeHHOCTU NONy4YeHUsA BeSTMYUH U3MEepPEeHUH

A.4.5.1 NamepeHua pydHbiMm cnocobom

Ha ocHOBaHMM ONO3HAHHOM TOYKM, NporpaMmHoe obecnevyeHue [OSMKHO NPeAoCTaBNATbh
NonNb30BaTENO BO3MOXHOCTb:

—UW3MepATb BbICOTY OT nona/nnardopmsl,

—U3MEPATL PACCTOAHME OT BEPTUKANbHOI NNOCKoCTH, Grkaiiel k Haubonee 3agHein Touke Tena,

—WU3MEPATb PacCTOsHWE OT BepTUKaNbHOW MNockocTu, Gnwkaiwen Kk Haubonee nepegHen TOuke
Tena,

—U3MEPATb PACCTOSIHUE OT BEPTUKANbHBIX NMOCKOCTEN, Grnvxanwmx kK Hanbonee npaBoi UNKU NEBOI
TOYKaM Tena,

—paccyuTbiBaTb AfIMHY FOPU3OHTANbHOW U BEPTUKAINILHON OKPY>XHOCTU, OCHOBAHHOW HA ONO3HAHHOW
TOYKE U

—paccynTbIBaTh ANMHY OKPY>XKHOCTU NaparnnenbHO onpejeneHHon Nonb3oBaTeneM ninockocTy.

Ha ocHOoBaHMM ABYX OMNO3HaHHLIX TO4YEK, MporpaMMHoe obecneyeHue AOSMKHO NpPeaoCTaBnsATh
NonbL30BaTENO BO3MOXHOCTb
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—paccyuTbiBaTb PacCTOAHUE OT TOUKM A0 Tovkn B 3—D npocTpaHcTee,

—paccunTbIBaTh BEPTUKANBHOE pacCTOSAHUE Mexay TOUKamu,

—pacCcUUTBLIBATh FOPU3OHTANbLHOE PACCTOAHUE MEXAY TOYKAMU,

—paccunTbiBaTh Haubonee KOPOTKOE PACCTOAHME MEXAY TOYKAMU U

—co3gaBaTtb UM M3MEpATb MNOMEPEYHOe CeYeHUEe ANA CHATUA U3MEpeHUr napannenbHbIX
NOBEPXHOCTEN, a TAKKE BHELLHEr0 KOHTYpa.

A.4.5.2 ABTOMaTH4ECKUE U3MEPEHUSA

MporpammHoe oBecneyeHne MOXET NPefoCcTaBnATb NONb3OBATEN0 BO3MOXHOCTb YCTaHaBnMBaTb
BUAbl U3MEPEHUN, COBEpLIAs MaHUNyNAUuM C OpUEHTUpaMu (Hanpumep, pasMep rOPU3OHTanNbHOM
OKPY>XHOCTW WA PACCTOSAHUE OT TOYKU A0 TOYKM), @ 3aTEM aBTOMATUYECKN ONPEAENnATL pasmepsl.

A.4.6 XpaHeHue gaHHbIX

[aHHble cneayeT xpaHutb B hopMaTe, yCTaHOBIEHHOM CUCTEMON. EANHCTBEHHBLIM UCKNIOYEHNEM
ABNAETCA CUCTEMA MYNbTUNIMLMPOBAHHBIX M300paXKEHU, B KOTOPON U300paXkeHns nepea CoOXpaHeHneM
rpynnupylotTcs u o6beauHsaoTcs BMecTe. B cnyyae oxatus gaHHbIX nepeg coXpaHeHueM, uCxoaHas
uHcpopMmaLma A0mkHA ObITb COXpaHeHa. HeHy)XHbIE TOUKM Nepea COXPaHEHUEM yAansIoTCA.
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Mpunoxenue OJA
(cnpaBouHoOe)

CBegeHUst 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB, YKa3aHHbIX
B HOPMAaTMBHbIX CCbIJIKax HaCTOALLEero cTaHgapTa, HauMoHaribHbIM CTaHAapTam
Poccumnckon ®eaepauun

Tabnuuya JA.1
O603HaYeHne CChINOYHOro CteneHb O6o3HaveHne N HauMeHoBaHue COOTBETCTBYHOLLEro
MeXayHapogHoro ctaHgapTta COOTBETCTBUA HauuMoHanbHOro ctaHjapTta
NCO 7250-1:2008 IDT FOCT P NCO 7250-1-2013 3proHoMuKa.

* COOTBETCTBYHOLLMIA HALMOHANBHEIA cTaHAapT OTCYTCTBYET. []o ero yTBepXAeHUS pekoMeHayeTcs
UCMNonb30BaTh NEPEBOA Ha PYCCKUIA A3bIK JaHHOro foKyMeHTa. MNepeBod faHHOro AOKYMEHTa Haxo4uTcs B
depepanbHOM MHOPMaLMOHHOM hoHAE TEXHUYECKUX PErNIAaMEHTOB U CTaHAapPTOB.

MpumeyaHue —B HacToswel Tabnuue Ncnonb3oBaHo criegytollee ycroBHoe 0603Ha4YeHWe cTeneHn
COOTBETCTBMUA 4 OKYMEHTOB:

IDT — ngeHTUYHbIE JOKYMEHTHI.

Mpunoxenue b
(cnpaBoy4HoOe)

CBeaeHunst 0 COOTBETCTBUM CCbINTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB, YKa3aHHbIX
B 6ubnuorpadum HacTosilero craHaapTa, HauMoHanNbHbIM cTaHaapTam Poccunckon

depnepauun
Tabnuuya 0b.1
O603Ha4YeHNe CChINOYHOro CteneHb O603HayYeHne N HauMeHoBaHne COOTBETCTBYHOLLErO
MeXAyHapoAHOro ctaHgapTa COOTBETCTBUA HalMWOoHanbHOro ctaHgapTa
NCO 15535:2006 IDT FOCT P CO 15535-2012 SproHomuka. OCHOBHbIE

TpeboBaHMA K CO34aHMI0 aHTPONOMETPUYECKUX Ba3
ZAaHHbIX

NCO/M3K 8859-1:1998 - *

* COOTBETCTBYHOLLUMIA HALMOHaNbHBIA CTaHAapPT OTCYTCTBYET. [10 ero yTBepXaeHUsA pekoMeHayeTcA
MCMonb3oBaTh NEPEBOL Ha PYCCKUIA A3bIK JaHHOMO AOKyMeHTa. NepeBof AaHHOMo JOKYMEHTa HaXxoA4MTCA B
DdefepanbHOM UHPOPMALMOHHOM POHAE TEXHUYECKUX PErNTaMEHTOB U CTaHLapTOB.

MpuMedaHue —B HacTosel Tabnuue UCNonNb30BaHO crieayrolliee ycrioBHoe 0603HaueHWe cTeneHu
COOTBETCTBUS JOKYMEHTOB:

IDT — ngeHTUYHbIE JOKYMEHTHI.
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