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nepecmompa (3aMeHbl) Unu omMeHbi Hacmosuweeo cmaHd0apma coomeemcemeyouiee yeedomneHue 6ydem
onybnukoeaHo 6 bnuxalilem 6biflyCKe EXeMECAYHO20 UHOPMAaUUOHHO20 ykasamernsa «HayuoHasrbHbie
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MEexXHUYECKOMY pezynuposaruio U mempornoauu e cemu iimepHem (www.gost.ru)
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My PerynmpoBaHuIO 1 METPOIOTMN
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BBeaeHue

AHTPONOMETPUYECKUE U3MEPEHUS UMEIOT KITIOYEBOE 3HAYEHUE BO MHOMMX MEXAYHAPOAHbIX CTaHaap-
Tax. OHM MOryT ObITh NOMYYEHbI, HAaNPUMep ¢ NomoLLbio 3D-ckaHepa. TpexmepHble (3D) ckaHepbl NPUMEHSIOT
B @HTPONOMETPUU OTHOCUTENbLHO HeAaBHO. 3D-CKaHepbl CO34ak0T TPEXMEPHOe 06M1ako TOYEK CKAaHUPOBAHUS,
NOKPLIBAIOLLUX TEMO YENOBEKA, YTO MOXET ObITb MCMNOMB3OBAHO BO MHOTUX CIyyasix, B T. Y. NPpW CO3AaHUN
OfeXbl U MPOEKTMPOBaHUKM aBTOMOBUNEN, B TEXHUKE U MeauumHe. Lindposelie moaenu Tena 4yenoseka, no-
nyyeHHble npu nomowy 3D-ckaHMpOBaHUA, UMEIOT pasHOOOpa3Hoe NPUMEHEHME Ha dTane NPOeKTUPOBAHUS.
Kaxxgasa cdpepa npyuMeHEHUs aHTPONOMETPUYECKMX AAHHbIX TPEOYET OT HUX HEOOXOAUMOW TOYHOCTH.

CyLLEeCTBYIOLLME CUCTEMbI CKAHUPOBAHMA OCHOBAHbI HAa PAAE COBPEMEHHbLIX TEXHONMOMMI. K HUM OTHOCAT
CcTepeodoTorpaMMeTpuio, UCMONb30BAHUE YNLTPA3BYKa W CBETOBOIO M3MNy4YeHus (NasepHoro uanyyeHus, de-
11010 CBETAa M MH(PAKPacHOro uanyyexus). ina o6paboTky AaHHbIX, TOCTYNAKLUX CO CKaHepa, UCMONb3YTCSA
pasHble MeToAbl U MporpaMmMHoe obecneveHue. Kpome Toro, METOAbI NONMyYEHUs aHATOMUYECKUX OPUEHTUPOB
pa3nuyHbl B Pa3HbIX CYLLECTBYIOLLMX CUCTEMAX. [Na HEKOTOPbLIX CUCTEM aHaTOMUYECKUEe OPUEHTUPLI 3a4aK0T
cneuuanucTbl N0 aHTPOMOMETPUU, B APYIMX e CUCTeMax aHaTOMUYecKue OPUEHTUPbI aBTOMAaTUYECKU Bbl-
YUCNAKTCHA UCX0AA U3 AaHHbIX O POpPME NOBEPXHOCTU. TOYHOCTb @HATOMUYECKUX OPUEHTUPOB OKasblBaeT
CYLLIECTBEHHOE BIIMSHWE HA KAYECTBO AaHHbIX, NOMYYEHHbIX C MOMOLLBIO CKAHUPOBAHUSA, a Takke, B LIENOM Ha
uuchpoByI0 MOAENb TeNna YenoBeka, NOCTPOEHHYIO Ha OCHOBE aHAaTOMUYECKUX OPUEHTUPOB.

CyLLeCTBYIOLUME MPUHLMMMANBHBIE PA3NUYNUA B NPUMEHAEMbIX TEXHONOMMAX, annapaTtHOM U NporpamMmm-
HOM ofecneyeHun NPUBOASIT K TOMY, UYTO NMOMYyYEHHbIe AaHHblE OT Pa3HbIX CUCTEM AN OAHOTO U TOrO e
YyenoBeka MOTYT CyLLEeCTBEHHO pasnuuarkcs. MNMpumeneHue cucrem 3D-ckaHupoBaHus TpebyeT paspaboTku
MEeXAYyHapOoAHbIX CTaH4apTOB, OPUEHTUPOBAHHLIX HA nonb3osartenein 3D-ckaHepa u TeX, KTO MPUMEHSAET No-
TNyY€HHbIe aHTPOMOMETPUYECKNE AaHHbIE.

Llenbto HacTosLwero ctaHaapra aBnserca obecnevyeHme KOHTPOns KayecTBa npouecca CKaHMpOBaHUSA
Tena 4yenoseka, 0COGEHHO POPMbI MOBEPXHOCTEN U PACNONOXKEHNS aHATOMUYECKUX OPUEHTUPOB, B COOTBET-
cteum ¢ MOCT P NCO 7250-1.



rOCT P UCO 20685-2—2016

HAUVWOHANBbHBLIN CTAHOAPT POCCUNCKON SOERLEPALUMN

OproHoMuka

METOAONOINNA TPEXMEPHOIO CKAHMPOBAHUA ONA CO3AAHNA COBMECTUMbIX
C MEXXAYHAPOAHLIMUA AHTPONMOMETPUYECKUX BA3 OAHHbIX

YacTtb 2

UccnegoBaHue nokasatenei ¢OopMbl NOBEPXHOCTU M NOBTOPAEMOCTU NOSIOXKEHUA
aHaTOMUYECKUX OPUEHTUPOB

Ergonomics. 3D-scanning methodologies for internationally compatible anthropometric databases.
Part 2. Research of surface form indicators and repeatability of anatomic landmarks

Dara BBegeHua — 2017—12—01

1 O6nacTb NnpUMeHeHus

Hacroawumi ctaHgapT pacnpocTpaHAEeTCca Ha cuctembl 3D-CkaHMPOBaHWA NOBEPXHOCTU TEMa YenoBeka,
npegHasHaJeHHble 4NA nonyyYeHua nHopMayumn o oopme 1 pasMmepax Tena. HacroAawmn craHgapt He npu-
MEHWUM, €CIM MPU UCCNEAOBaHUN aHATOMUYECKME OPUEHTUPbLI U3MEHSKOT CBOE NOMOXEHME B NPOCTPAHCTBE.

HacTosAwmit cTaHaapT NPMMEHUM K CKaHepamMm BCEro Terna, HO TaKkke MOXET ObiTb NPUMEHEH K CKaHepam
OTAEnbHbIX YacTeun Tena (ckaHepaM ronosbl, KUCTEN, CTomn). HacToAwmi ctaHgapT npumeHsioT k 3D-ckaHepam,
KoTOopble (POPMUPYIOT OAWH CHUMOK NOBEPXHOCTU. Mpu aHanu3e NopTaTUBHOrO CkaHepa crneayer UMETb B
BUAY, YUTO OMepaTop CkaHepa MOXET BHOCUTb Bknag B o6LLyl0 HeonpeaeneHHOCTbL pesynbrara. B cucremax ¢
BpaLLaoLLmMmMca 06LEKTOM CKaHUPOBaHWUA B OOLLYIO HEONPEAENEHHOCTL pesynbTaTa BHOCUT BKaa ABUXEHUE
obbekTa. Mpu NpUMEeHeHMN HACTOSILLEro CTaHAapTa MCMNONb3yIT aHAaTOMUYECKUE OPUEHTUPLI, YCTAHOBMEH-
Hbl€ CNELMannCToM Mo aHTponoMeTpun. CTaHaapt He MOXET ObiTb NPUMEHEH ANs Cny4Yasl aBTOMATUYECKOTO
pacyeTa aHaTOMUYECKNX OPUEHTMPOB NPOrPaMMHbLIMU CPEfCTBAMMU HA OCHOBE AAHHbIX CKAHUPOBAaHUS.

Ka4ecTBO CkaHMpOBaHUSi NOBEPXHOCTYU TENa YENOBEKA U AaHATOMUYECKUE OPUEHTUPLI 3aBUCAT OT Xapak-
Tepuctuk 3D-CkaHepa; nepcoHana, BbINOMHSIIOLETNO CKAHUPOBAHUE U Uccreayembix 06bekToB. HacToawmi
CTaHAapT pacrnpoCTPaHAETCHA TaKxXe Ha NPOLIECChI CKAHMPOBAHUSA OOBLEKTOB, OTIUYHLIX OT TENa Yenoseka unu
ero yacremu.

MpumeHsieMble cpeacTBa USMEPEHNA AOIDKHBI 00naaaTbL TOYHOCTLIO 0 MUANUMETPA. VX NpUroagHoOCTb
MOXET ObITb NPOBEPEHA NYTEM CPABHEHMSA CO LUKArion, OTKanMbpoBaHHO B COOTBETCTBUU C MEXAYHAPOAHBIM
3TanoHOM AnuHbI. [InA npoBepku U onpeaeneHns TOY4HOCTU CKaHUPOBaHUs Tena npu nomowm 3D-ckaHepa uc-
Nonb3yloT KannbpoBaHHbIN 0OBLEKT, 06nagaLwWmii M3BECTHON (hOPMON U pasMepamu.

Hacrosawwmi cranaapt npeaHasHa4YeH AnNA opraHu3auuin u nuu, ucnonb3yowmx 3D-ckaHepbl B Lenax cos-
JaHusA aHTponoMeTpudeckux 6a3 AaHHbIX; NONb3oBaTeNnen aHTPONOMETPUYECKMX a3 AAHHBIX, NONYYEHHBIX C
nomoLLsto 3D-ckaHepoB, NPOEKTUPOBLLMKOB U u3rotoButeneit 3D-ckaHepoB. CtaHaapT ob6ecnevynBaeT 0CHOBY
ANa NPUHATUA COrMaLleHW O XapaKTePUCTMKaX CKaHepa Temna YenoBeka Mexay ero nonb3oBaTensMu U no-
CTaBLLUMKaMm, a Takke mexay nocraswmkammu 3D-aHTponomeTpuyeckux 6a3s AaHHbLIX U MX NONb3OBATENAMM.

2 HopmaTuBHbIE CCbISTIKN

B HacTofem ctaHgapTe MCNOMb30BaHbI HOPMATUBHBLIE CCbIMKU HA CREAYIOWMNE CTaHAapThl:

ISO 7250-1 Basic human body measurements for technological design — Part 1: Body measurement
definitions and landmarks (OCHOBHblE aHTPONOMETPUYECKUE U3MEPEHUS ANA TEXHNYECKOTO NPOEKTUPOBAHMUS.
YacTb 1. OnpeaeneHnsa n 0OCHOBHbIE aHTPONOMETPUYECKUE TOUKM)

ISO 10360-8 Geometrical product specifications (GPS) — Acceptance and reverification tests for
coordinate measuring systems (CMS) — Part 8: CMMs with optical distance sensors (Ffeomerpuyeckue

U3paHue odpmumanbHoe
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Xapaktepuctukn usgenuin (GPS). MpuemoyHble 1 NOBTOPHbIE MPOBEPOYHbLIE UCMbITAHUSA KOOPAMHATHO-U3Me-
puTenbHbIX MawnH. Yactb 8. KoopanHaTHo-n3meputenbHble mawnHbl (CMM), o60pyfoBaHHble ONTUYECKUMU
OUCTaHUWOHHBIMW gaTtymkamm)

ISO 20685 3D-scanning methodologies for internationally compatible anthropometric databases (MeTo-
L0101 TPEXMEPHOIO CKaHUPOBaHUA AN15 pa3paboTkyu COBMECTUMbIX C MEXAYHapOAHbIMU aHTponomeTpuye-
CKMX 6a3 faHHbIX)

3 TepMuUHbB U onpepeneHnd

B HacTosleM cTaHAapTe NPUMEHeHbI creaylolme TepMUHbl C COOTBETCTBYIOWMMU ONpeAesieHNaMN:

3.1 owwnbka nccnegosaHua chepunyeckon dopmbl (error of spherical form measurement): PasHocTb
mMexay pagunanbHbIMU PaccTOAHUAMM ToYek Hanbosiee U HauMeHee yaaneHHblX OT LieHTpa cpepsbl, NMOCTPOEH-
HO/i MeTOOM HaWMeHbLUNX KBaApaToB MO TOYKaM, MOJyYEHHbIM MPU CKaHUPOBAHWUMN TECTOBOW cdepbl.

MpumevyaHune — OwmbKa nccneaoBaHus cchepryeckoit hopMbl 3aBUCUT OT 0OCOBEHHOCTEN CckaHepa 1 cdepuy-
HOCTY (hOPMbI TECTOBOWA CChEPBI.

3.2 nokasaTtenb pasbpoca cdepuyeckoli opmbl (spherical form dispersion value): HaumeHblias
pasHoCTb pagnycoB ABYX chepuyecknx 060104EK C LEHTPOM, PACMOIOXEHHbLIM B LLEHTpe cdhepbl HannyyLlero
NPUBANXEHUS, MeXAy KOTOpPbIMU HaxoauTtca n (B NpoLeHTax) ToYek OT obLero Konmvectsa TOYeK, MOoy4veH-
HbIX MPW CKaHMPOBaHMMN TECTOBOW cdepsbl.

MpunmeuvaHne 1— Cwm. pucyHok 1, cripasa.
MpumeyvaHune 2— 3HayeHre N JO/MKHO paBHATLCA 90 %

3.3 cTaHOapTHOE OTK/IOHEHME paguanbHOro pacctosHua (standart deviation of radial distances): CtaH-
[apTHOe OTK/IOHEeHWe PacCTOAHWI OT TOUeK, MOYyYEHHbIX NP CKaHNPOBAaHWMM TECTOBOW cdepsbl, A0 LeHTpa cde-
pbl Hauny4lwero NpubAmkeHns, onpegenseMoe B HanpasneHUn paguyca cqepbl Hauny4ywero NpUBAMKeHUs.

MpumeuyaHune — CraHOAPTHOE OTK/IOHEHWE PaaMasibHOrO PaccTOsiHUA BbICTYNaeT Kak MHAUKATOP OLIMOKM UC-
cnepoBaHys cdpepuyeckoin dhopmbl 1 0651a4aeT € Held BbICOKOW Koppensumein (90 %).

3.4 ownbka n3mepeHus guametpa (error of diameter measurement): PasHocTb Mexay gunameTpom cde-
pbl HanNy4lwero NpUGAMXKEHNs, NOMYyYEHHONW METOAOM HaMMEHbLUMX KBaApaToB U AMamMeTpoM TecToBOI cdepsbl.

MpunmeuvyaHne 1— Cwm. pucyHok 1, cnesa.
MpumeyaHune 2— [laHHyto BEIMUYMHY PaCCUMTLIBAIOT KaK Pa3HOCTb AVMETPA, OMpesesIeHHOro no pesysibtaram
CKaHVpOBaHs TECTOBOW cchepbl, 1 AraMeTpa, YCTaHOB/IEHHOTO MpU ee KanmbpoBKe.

1— cchepa Hamnyuwero NpubAMmKeHns; 2 — nokasartesnb pasdbpoca cdepnyeckoin hopmbl; 3 — LEHTP cdepbl HaWIy4yLero npuéamn-
XeHus; d — gmameTp cdhepbl HaUAyYLIEro NPUGAKEHNUS; T— pajnasibHOe PacCTOsIHUE OT TOYEK, MOYUYEHHbIX NPU CKAHMPOBAHWUK [0
LeHTpa cepbl HauyyLero NpuGAMKeHns

MpumeuvaHne — O6nacTb pasdpoca cepuieckoin hopmbl, B Npeaenax KoTopoli pacnosioxeHbl n % obLuero
yucna Toyek, nokasaHa 3alUTPUXOBaHHON 06/1acTbio Ha PUCYHKe CripaBa (CM. PUCYHOK 1). VIHTepBaslbHYH OLEHKY Moka-
3arena pasbpoca cthepuyeckoli hopMbl BbIMUCAAIOT B BUAE Pa3HOCTU KBaHTWIEN ypoBHei (100-(100-m)/2) u (100-n)/2
pacnpefieneHns paguasbHbIX PacCTOsHUIA OT TOYeK, MOSyYeHHbIX MPU CKaHMPOBaHWWU, OO0 LeHTpa cdiepbl HawstyuyLiero
NPUGIMKEHNS.

PucyHok 1— Owmbka n3mepeHus auameTpa 1 nokasarenb pasbpoca chepuyeckoli hopmbl
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4 UccnepoBaHue popmMbl MOBEPXHOCTU

4.1 O0wWMe cBegeHus

Ycnosusa oKkpykaroLLen cpefbl 4OMKHbl COOTBETCTBOBATb YCNOBMAM aKcnnyatauum 3D-ckaHepa Tena.
Ecnun ckaHupoBaHue nccneayemoro oobekta Tpebyet moaudumkaumm pexuiva pabotbl CkaHepa, TO 3TO AO0K-
HO ObITb OTPaXKeHO B OTYETE 00 MCCNEea0BaHUM.

4.2 TectoBas cepa

TecroBas cipepa AormkHa ObITb U3rOTOBIIEHA U3 CTANM, KEPAMUKW UMK APYTUX NOAXOASLUMX MaTepnarnos
¢ Anpdy3HO OTpakaloLLen NOBEPXHOCTLIO; €e UCNOMb3YIT ANA OnpejeneHns nokasarenen kavecrsa cka-
HWPOBaHWA: Nokasarensa pasbpoca cdepuyeckoi popmbl U oLLMOKM n3MepeHus anameTpa. PekomeHayeTcs
BbIBUpaTb gnameTp cepsbl Tak, YTOObI OH Bbin He MeHee 10 % OT MakcuMarbHOro pasmepa npsMoYronbHOro
napannenenuneaa, orpaHM4MBaIOLLEr0 CKaHMpyemMoe NPOCTPaHCTBO.

TecToBas cepa formkHa ObiTh OTkKanubposaHa, AuameTp 1 hopma TeCTOBOMN cdhepbl AOMKHbI BbITb yka-
3aHbl B ceprudpukare kanubposku. Mockonbky oumbka nccnegosanusi chepuyeckoii hopmMbl U LLEPOXOBATOCTb
NOBEPXHOCTN cAIepPbl BUSIOT HA pesynbTaTbl UCCNEA0BaHUSA, OLLMOKa nccneaoBaHus cpepuyeckon MOpMbl HE
JOIkHa npesbIwats 1/5 0T MakcumManbHO A0NMYCTUMON OLIMBKM, 3asiBNEHHOI M3rOTOBUTENEM CKaHepa.

CBOICTBa NOBEPXHOCTM TECTUPYEMON Cpepbl MOTYT CYLLECTBEHHO BNUATL HA pe3ynbTaTbl UCCreaoBa-
HusA. MaTepuan, u3 KOToporo u3rotosneHa cdepa, AomkeH ObITb yka3aH B oTyeTe 06 nccnegoBaHum.

3TtanoHHas cdepa, NocTaBnsaeMas BMECTe CO CKAHEPOM ANA uenemn kanubpoBku, He JormkHa ObiTb MC-
nonb3oBaHa Ans AaHHON npoueaypsbl.

Mpumep TecTOBON Chepbl NPUBEAEH B NPUNOXEHUU A.

4.3 MeTtoauka

4.3.1 NccnepoBaHue TecToBOM chephbl

Cdpepy uccneaylor, Kak MUHUMYM, B AEBATU PasfinyHbIX NO3MLMAX B Npeaenax CKaHUpyeMoro NpocTpaH-
ctBa. MNo3uuun Ansa uccneaoBaHnsa A0IMKHbI BKMOYATL cneayiowme AeBATb NO3nUUi (CM. pUCYHOK 2): No3nums
1 — LEHTp CKaHMPYEeMOro NpoCTPaHCTBa HAa YPOBHE NMONa; no3uuun 2—5 pacnonoxeHbl Ha 500 MM, 1000 MM,
1500 MM 1 2000 MM BbILe No3nuuu 1; Nosuummn 6 u 7 pacnonoxxeHsl Ha 250 MM Bnepeau U c3agu Ot NO3uLMK
1 1 Ha 1000 MM OT ypOBHA nona; nosuuun 8 n 9 HaxoasaTca Ha 400 mm cnpaBa M cneBa OT LiEHTPanbHOW No-
3uumMmn 1 Ha ypoeHe 1000 mm oT nona.

B cnyuae, koraa cdepa He MoXeT ObiTb UCCreq0BaHA B YKa3aHHbIX MO3ULUSAX, BCEACTBME Marnoro 06b-
€ema NpoCTPaHCTBa ANS CKaHUPOBaHUA, CNeayeT uccneaoBartb cdepy B ToUkax, Hanbonee GNU3KMX K ONUCAH-
HbIM, 1 NONOXEHUA 3TUX TOYEK yKa3aTb B OTYETE 00 MCcnenoBaHum.

4.3.2 BoluucneHue nokasarenen kKayecTBa CKaHMPOBaHUS

Toukmn, NONyYEHHbIE NPU CKAHMPOBAHNKU TECTOBON CHEPLI CrieAyeT OTAENSATh OT TOYEK, NPUBHECEHHBIX B
pe3ynbraT ckaHupoBaHUa 06beKkTaMm OTIMYHBIMUK OT ccbepbl. [laHHyI0 npoueaypy NPOBOAAT B PYYHOM PEXMME.
Touku, NONyYEHHbIE B pe3ynbrate OTpaXKeHWs yaaneHHbIX 00bEeKTOB, Takke A0SHKHbI ObITb UCKMIOYEHDI.

o nony4yeHHbIM TOUKaM onpeaensoT chepy HamnydLero npubnmkeHus. BeluncnaloT paguanbHoe pac-
CTOsIHME OT LieHTpa chepbl HaunyyLero NPUGNUXEHUs 0 BCEX MOMyYEHHbIX TOYeK. inameTp cdhepbl Haunyy-
LLUero NpubnuxeHusn BbIMUCASIOT Kak cpeaHee apudMeTUIeckoe BCeX paauanbHbIX PACCTOAHUIA.

OumbKy u3MepeHns AuameTpa BbIMMCHSIIOT KAk pa3HOCTb AUMETPa cdepbl Hannyywero npubnmxeHus
M AuamMeTpa TectoBon caepol.

MHTepBanbHylo oueHKy nokasartens pasbpoca cdepudeckon hopmbl (90 %) BbIMUCNAIOT B BUAE pas-
HOCTU KBaHTUNEN ypoBHei 95 % u 5 % pacnpegeneHusa paguanbHblX pacCTOAHUN OT TOYEK, NONYYEHHbIX NPU
CKaHMPOBAHUU, A0 LEHTpA cdepbl HaUMyULLEro NPUBNUXEHUSA.

PaccuutbiBaeTca craHaapTHOE OTKIMOHEHUE BCEX paauanbHbIX PACCTOSHUN.

4.3.3 Otyer

OnucaHne u pesyneTathl UCCIIEA0BaHUS TECTOBOW cdhepbl (auameTp u nokasatens pa3bpoca) 40MKHbI
ObITb OTPaXeHLI B OTYETE.

[nsa kaxgon No3uuMmn CKaHMPOBaHUA A0SKHbI ObITb ykasaHbl: owmnbka U3MepeHns gmamerTpa, nokasa-
Tenb pa3bpoca chepuyeckon opmbl (90%) U CTaHAAPTHOE OTKIIOHEHME paauanbHbIX PACCTOAHUI TOYEK,
NoNyYeHHbIX NPU CkaHupoBaHun. paduyeckoe NpeacTaBNeHne ToYeK, NOMYYEHHbIX NPU CKAHUPOBAHUU Te-
CTOBOWM cdpepbl, CAY>XUT HarnAAHON MHTepnpeTauuen pesynsraros.

Mpumep npoueaypbl MCCNEA0BaHUS U OTYETA NPUBEAEH B NPUNoXeHun B.
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Bua ckaHnpyemoro obbekta cBepxy
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PucyHok 2 — Mo3unyuu Ansa uccnegosaHus cdepel

5 AHanu3 NOBTOPSAEMOCTU NMOJSIOXKEHUN aHAaTOMNYECKUX OPUEHTUPOB

5.1 Oowume ceBeaeHun

Ycnosusa okpyxatoLlen cpebl 4OMKHbI COOTBETCTBOBATL YCMOBUSAM akcnnyatauun 3D-ckaHepa. Ecnu
CKaHupoBaHue nccrnegyemoro oobekra Tpebyer mMogudukauum pexxivma paboTel CKaHepa, TO 3TO JOSHKHO
ObITb OTPaXXEHO B OTYETE 00 NCCnegoBaHuu.

5.2 NUccnenyeMblit 06 LEKT

HomkeH OblITb UCNOMBL30BAH AHTPOMOMETPUYECKMI MAHEKEH MMUTUPYIOWMIA pa3mepbl u Popmy Tena
yenoseka (He nageanbHble). PEKOMEHAYETCA UCMONb30BaTb MaHeKeH 6e3 NOABMKHLIX YaCTeN, UMEIOLLMIA 03y,
pekomeHayemyio FTOCT P MCO 20685. MaHekeH A0mKeH ObITb M3rOTOBMEH U3 CTEKMNONMAcTMKa, MeTanna unm
Apyroro nogxoasawero matepuana ¢ auddysHo oTpaXkaloLmMmMn CBOWCTBAMMU NOBEPXHOCTU. AHATOMUYECKNE
OPUWEHTUPbLI A0MKHbI BbITb NPEABAPUTENBHO OTMEYEHbI HA MAHEKEHE.

lMNpumep MaHeKkeHa NPeACTaBnEH B MPUNOXEHUM A.



FOCT P UCO 20685-2—2016

5.3 AHaTOMHUYECKNE OPUEHTUPDI

AHaTOMMYECKME OPUEHTUPLI, ANS KOTOPbIX AOMKHA ObiTb MONydeHa OUeHKa, ykasaHbl B Tabnuue 1.
M3 47 aHaTOMNYECKNX OPUEHTUPOB, 00A3aTENbHbIMU ABNAKOTCA OPUEHTUpLI ¢ 1 No 29. OpueHTtupsbl ¢ 30 no 47
Heobsa3aTenbHbl. B cnyyae Heo6xoanMOCTH onpeaeneHnsa OPUEHTUPOB, OTIIMYHBLIX OT NPUBEAEHHbIX B TAbNU-
ue 1, ux MapkupyoT HaunHas ¢ Homepa 48 u ganee.

,D,O CKaHMpoBaHUA MaHEKEHa, Ha MeCTO OLlEHUBAeMOro aHaToMNU4eCKoro OpueHTUpa A0rmxHbl ObITb Ha-
KneeHbl Mapkepbl. MapkepHble HaKnenkn BbIGUpatoT B COOTBETCTBUM C TECTUPYEMbIM CKaHEPOM.

Tabnunya 1 — AHaTOMUYECKNE OPUEHTUPLI

AHaTOMUYECKUI OPUEHTUP MyHkT UCO 20685

1 TeMsA (HamBbICLLAA TOYKa rofoBbl) [aBTOMATUYECKU BbIMUCNIAEMOE NOSTOXEHMNE] 3.30

2 KosenkoBas Touka, cripaBa 3.31

3 KosenkoBasi Touka, crieBa 3.31

4 [MogrnasHun4Hasa TouKa, cnpasa 3.15

5 MNoarnasHu4Haga To4ka, cnesa 3.15

6 HapnepeHocse 3.13

7 CennuoH 3.24

8 MopbopogoyHas Touka 3.18

9 OnucToKpaHUoH 3.20

10 LlenHas Touka 3.10

11 AKpPOMWOH, cripaBa 3.6

12 AKpPOMWOH, cnesa 3.6

13  CpepaHerpyauHHasa TodKa 3.19

14  CockoBag ToYKa, cnpasa 3.27

15 CockoBasi TouKa, crieBa 3.27

16 TMopBagowHo—TpebelukoBas To4Ka, cnpaBa 3.14

17 TMopBagowHo—TpebelukoBas ToYKa, creBa 3.14

18 T[lepedHss BepxHAA NoAB3LOLHas OCTb, cnpaBa 3.8

19 TlepedHss BepxHsA NofB3fhoLHas OCTb, criesa 3.8

20 LWwnosugHas Todka, cnpasa 3.25

21 LWunoBuaHas Touka, creBa 3.25

22 JlokTeBas WWMOBULHaA ToYKa, cnpasa 3.33

23 JlokTeBas WKUNoOBMAHAA TOYKa, crieBa 3.33

24  BonblebeploBas To4ka, cnpasa 3.29

25 BbonblwebepuoBas Touka, crieBa 3.29

26 HapyxHas nogbixka, cnpasa 3.16

27 HapyxHasa nopabbkka, cnesa 3.16

28 LuToBMAHBIA XpsLY, cnpaBa 3.26

29 LWuToBnAHbLINA XpsLy, crieBa 3.26

30 To4ka ocHOBaHUA LWew, cnpasa HeobssaTenbHbI
31 Touka ocHOBaHMs LIen, cneea HeobsizaTenbHbli
32 BepxHerpyauHHas Todvka HeobsAsaTenbHbIl
33 [lepeaHunin yron nogMblLLEYHON BNaguHel, cnpasa HeobszaTenbHbli
34 [lepepHunin yron nogMblLLIEYHON BNaguHel, cnesa HeobssaTenbHbli
35 3agHui yron nogmbllLe4HON BNaguHel, cnpasa HeobssaTenbHbli
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AHaTOMUYECKNIA OPUEHTUR MyHKkT UCO 20685
36 3apHuii yron nogMbllLe4HOW BNaguHel, crneea Heobs3saTenbHbll
37 TlynkoBas Touka HeobnAsaTenbHbI
38 Bornbluoii BepTen 6eApeHHON KOCTK, crpasa HeobnasaTenbHbli
39 bBbonbLoi BepTen 6efpeHHO KocTu, cresa HeobsasaTenbHbli
40 HArogudHas Toudka, cnpasa HeobnszaTenbHbin
41  HArogudHas Todka, criesa Heob6s3aTenbHbIi
42 JlyyeBas Touka, crnpasa HeobasaTenbHbl
43 JlyyeBas KocTb, crieBa HeobasaTenbHbl
44  KoneHHas Toyka, cnpaBa HeobasaTenbHbI
45 KoneHHas Touka, crnesa HeobasaTenbHbIiA
46 HwxHebepuoBas Todka, cnpaea Heob6s3aTefbHbIN
47 HwxHebepLoBas Todka, crnesa Heob653aTenbHbIi

5.4 NMpouenypa ckaHUpPoOBaHUA

5.4.1 NonoxeHUs CKAHUPYEMOro MaHeKeHa

MaHekeH gomkeH ObiTb oTCckaHupoBaH 10 pas. Nocne KaXaoro CKAaHUPOBAHUSA MAHEKEH AOMKEH ObITb
crnerka CMeLeH aAng uMutauum HebonbLuMX M3MEHEHUI PacnonoXeHUsn Tena YyenoBeka B nose cros. Bapu-
auuKn NOMOXKEHMSA AOSKHbI BKIOYaTh CMELLEHME 00beKTa Kak €aAuHOro LIenoro B OAHOW NAOCKOCTH, a Takke
NMoBOPOT B Hel. PekomeHayiotcs 10 nOonoxeHuin, NpeacTaBneHHbIX B Tabnuue 2.

Tabnuuya 2 — PekoMeHAyeMble MOMOXEHUS CKAHUPYEMOrO MaHeKeHa

MonoxeHune

BasoBas no3uuua, NO3NMUUA Yenoseka B No3e cTos

CMelleHre Ha 10 MM Bnepea 13 nosuymm 1

CMelleHure Ha 10 MM Hasag U3 nosuuum 1

CwmelleHne Ha 10 MM Bnpaso U3 nosvuum 1

CwmelleHre Ha 10 MM BNeBO U3 NO3uLMK 1

MOBOPOT NPOTUB 4ACOBOH CTPENKU: «LLar NpaBoi HOroW» Tak, YTo6bl Npasas NATKa cMecTUnack Bnepes Ha 10 MM

MoBOPOT Mo YacoBOW CTPENKE: «LLar NeBoi HOroW» Tak, YTobbl NeBasa NATka cmecTUnack Bnepes Ha 10 Mm

CMelleHne Ha 10 MM Bnepea U3 no3uuun 1 U NoBOpPOT NPOTUB HYaCOBOW CTPENKW B NO3MLMIO 6

CwmelleHue Ha 10 MM Hasag 13 no3uumu 1 1 NOBOPOT MO YaCOBON CTPeSKe B NO3ULMNI0 7

2Ol |IN|O|O|R]|WIN]~

0 basoBas nosvyus

5.4.2 BbluucneHue nokasarenen kayecrasa CKAaHUPOBAHUA

Mpu KkaXgomM CkaHUPOBaHUK, C MOMOLLBIO AOCTYNHOrO METOAA, NOMAYYAlOT KOOPAUHATLI AHATOMUYECKUX
OPWUEHTUPOB.

OnA BbluMCNeHns nokasatenen kayecTra CKaHWpPOBaHUs crieqyeT UCNOMb30BaTh TOSIbKO T€ OPUEHTUPHI,
KOOPAMHATBI KOTOPbLIX NONyYeHbl AN ka)yaoro us 10 ckaHupoBaHuid. [JaHHbIE O AECATU NO3ULUSIX AHATOMM-
YEeCKUX OPMEHTUPOB 0OpabarbiBaloT OAHOBPEMEHHO. B npunoxenuu D npuBeaeH npumep npoueaypbl nony-
YEHUA aHaTOMUYECKUX OPUEHTUPOB METOAOM HANOXEHUS.

MMocne npoBeAeHWs HanoXeHWa ANA KaXaoro aHaTOMMYeCcKOro OPUEHTUPa BbIYMCAAIT OLUMOKY, Kak
paccTosiHue mMexay COOTBETCTBYHOLLUMMU OPUEHTMPaMU BCEX BO3MOXKHbIX Map AaHHbIX (KONMYECTBO BCEX BO3-
10!
218!
rnokasatensiMm KayecTBa CKaHUpPOBaHWUS.

MOXHBIX nap N = C2) = =45). NS KaXKgoro opueHTUpa CpeaHss n mMakcumanbHas owmnbka aensoTes

6
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B npunoxexnun D npusegeHo onucaHue npouesypbl O4HOBPEMEHHOTO PACCMOTPEHUSA aHATOMUYECKMX
OPUWEHTUPOB, NONy4YeHHbIX Npu 10 CKAHMPOBAaHUAX.

5.4.3 OTyet 06 uccnenoBaHumn

B otyeT gomkHa ObITb BHECEHA MHpOPMAUMA 0 MaTepuane, pasmepax, MoOMNoXeHU, LUBETE U APYTUX He-
00Xx0AUMbIX XapaKTepUCTMKaxX aHTPONOMOPAHOr0 MaHEKEHaA.

OTueT fOMKEH coaepxarb cBeAeHnsa 06 aHaTOMUUYECKUX OpUEHTMPAaX. [INA KaXKA0ro OpueHTUpa OMKHO
ObITb YKa3aHO YMCNO CKAHMPOBAHUI, HA OCHOBAHUU KOTOPbIX ONpeaeneHbl KOOPAMHATLI OPUEHTUPA, CPEAHSA
owimnbka onpeaeneHuss OpUEHTUPA U CTAHAAPTHOE OTKIMOHEHWE OLLMBOK.

MpuMep npoueaypbl U 0TYETa NpUBEAEH B NpUNoXeHum B.

6 OueHKa 30HbI HeBUAUMOCTHU

6.1 O6wme ceBepgeHURA

CyLUECTBYIOT NoKasaTenu ka4yecTea CkaHMpOBaHUs hOpMbl TENA YENoBeKa, KOTOPbIe HEMb3A OLUEHUTL
MpW CKAHUPOBAHUW MAHEKEHa, BCNEACTBUE OFpaHUYEHHOCTU (DOPM MAHEKEHOB ANA NPeACTaBeHUA BCEN n3-
y4aemoii nonynsaumu. BonbLioe BNMSAHME HA KAYECTBO CKaHMPOBaHNA (hOPMbI TENA YENoBeKa OKasbiBaeT 30Ha
HEBUAMUMOCTH, T. €. Ta YaCTb TENA, KOTOPAs He MOXKET ObITb CKAHMPOBAHA, NOCKONLKY 3aKPbITa APYroi YacTbio
(yacTamu) Tena. Ha nosiBneHne 30HLI HEBUAMMOCTH BRMSET hopmMa Tena. Takum 06pa3om, Ans UCCNeAoBaHUA
30H HEBMAWMOCTM M aHanNKU3a ka4yecTBa CkaHupoBaHus 3D-ckaHepoM NpeacTaBuTenei 3aaaHHoW NONyNALUK,
CreayeT MCMOMb30BaTh peanbHbiX NPeACTABUTENER U3Yy4aeMOi MONynsLuH.

6.2 BbiGOp ucnbiTyeMbix

WccnenosaHue crneayeT npoBoAuUTL Oonee YeM Ha OAHOM NpeACTaBUTENE NONYNALMM (MCMbITYEMOM).
PekomMeHayeTcs NpoBOAUTbL BbIBGOP UCTLITYEMbIX C YYETOM BO3MOXHLIX Bapuauuin hopMbl Tena y npeacrasu-
Tenen u3ydaemon nonynsiuuu. Beibopka ucnbiTyemblX MOXET NPEACTaBNsATL COO0N HEKOTOPYIO KOMOUHaLUMIO
NUL MY>KCKOTO U YXEHCKOro norna, KoTopasi MOXKET BKMIOYaTh MapruHarnbHbIX npeactaButenei uy4aemon no-
nynauuu (Hanpumep, ua rpynn, COOTBETCTBYIOLLUX 5 Y% KBaHTUNM unu 95 % KBaHTUNK) NO MOKAa3aTenam pocta
UNW UHAEKCa MaCcChl TENA WM BKIIOYATh B CE0S NUL, C pa3nUYHbIMU OrPaHUYEHUAMU AEEeCNOCOBHOCTI.

6.3 MNonoxeHue UcnbITyeMoro

MCnbITYEMOro CKaHMPYIOT B OAHOM U3 MOSIOXKEHUI, pekoMeHA0BaHHbIX MCO 20685. B cooTBETCTBUM C
06LLUeNpUHATON METOAMKON, NpoUeaypy CKaHMPOBaHUS NPOBOASIT OAMH pas.

6.4 MNpouenypa uccneaosaHus 30HbI HEBUOAUMOCTHU

[aHHble, nony4YeHHbIE NPU CKaHMPOBAaHMKM W nocregyulein o6paboTke NPoOrpaMMHbLIMU CPEeACTBaMMU,
[OMKHBI BbITh rpacduyecku oTobpakeHsl B BUAE MOBEPXHOCTU MHOTOrpaHHUKa 6e3 saTeHeHmii. HekoTtopkle
3D-ckaHepbl aBTOMAaTUYECKN 3aMONHAKT Takue 06nacT cKaHWpOoBaHUSA, Kak NYCTOThl UMK OTBEepCcTUS. Peko-
MEHAYETCA HE MCMONb30BaTb NOAOOHYIO (PYHKLMIO, €CNU €€ UCMONb30BaHUE HEOBX0AMMO, 3TO AOIMKHO ObiTh
OTpaxkeHo B OTYETE 06 UCCNea0BaHUN.

Onepatopy cneayeT ONpeaensiTe Hanu4ne 30H HEBUAUMOCTU NPU NOMOLLUM BU3yanbHOro ocMoTpa. Kog
CTaHAAapPTHOW 30HbLI HEBMAMMOCTU, A0MKEH ObiTb 3anucaH. B Tabnuue 3 npeactaBneHbl KOAbl CTaHAAPTHBIX
30H HeBMAMMOCTU. Mpu He0BX0AUMOCTU, MOTYT BbiTb 40GABNEHBI ApYrUe 30HbI HEBUAUMOCTH.

Ta6nuya 3 — CraHaapTHble 30Hbl HEBUAUMOCTU

Yucnosoii koa CTaHpapTHas 30Ha HEBUAUMOCTHU
10 HauBbicwasn Tovka ronossbl
1" [Noa HocoMm
12 3a yxom
13 B obriactu 3payka
14 Moa nog6opoakom
20 3a nne4yom
21 B obnactu nogmeiliek 1 Topca
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Yncnosow koa CTaHfapTHas 30Ha HEBUANMOCTU

22 Hwxe rpyau
23 Hwxe aroguy,
24 B naxoBoit o6nacTtu 6nuxe K MeguaHHoW NNOCKOCTU Tena
25 Ha 60Ky, Ha pykax u Horax
30 BokoBasi NoBepXHOCTb PYKN Ha YpOBHE TynosuLLla
40 [MnaHTapHas YacTb CTYNHKU

6.5 OtveT

B otuete AOJDKHbI ObITb OTpaXeHbl: cpeaHee, MMHUMMarnbHoOE€ U MakCuMaribHOe€ 3Ha4yeHuna pocrta Tena,
MacCChbl Téna n nHaekca Maccbl Tena UCnbiTyemMbliX. ,D,J'Iﬂ Ka)KAOVI obnactu CKaHUpoBaHUA cneayetT ykasaTtb KO-
NINYECTBO UCMLITYEMBIX, UMEIOLLMX 30HY HEBMAUMOCTHU B 9TOM obnacTtu. [na 6onee HageXxHoW HTepnpeTaymm
pe3ynbTaTtoB PEKOMEHAYETCS BKNIOYATb B OTYET M300paXkeHUa NyCTOT U OTBEPCTUI, MMEIOLLIMXCS B KAKON-Nnbo
30HE CKaHMPOBAHWS UCTLITYEMOTO.

MNpumep oTyeTa NpeacTaBneH B npunoxeHun C.
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MpunoxeHune A
(cnpaBo4HOE)

O6pa3sely TecTOBOro ob6bekTa

A.1 TecToBas cpepa

TecToBasi cpepa, M3roTOBMEHHAs M3 NYCTOTEsOl cTanu ¢ HUTpuAo-TUTaHoBbIM (TiN) NMOKpPbITMEM, NOKa3aHa Ha pu-
cyHke A.1. Cpepa oTkannbpoBaHa C NOMOLLbI0 KOOPAUHATHO-U3MEPUTENIBHOM MaLUuWHbI. JnamMeTp TeCTOBOI cdpepbl paBeH
120,01593 mm, a oueHka nokasartens pasbpoca cpepuueckoin hopmbl (100 %) coctaBnsieT 0,01896 mMm.

PucyHokA.1 — Mogenb ccepsbl

A.2 AHTPONOMETPUYECKNIA MaHEKEH

Mogfenb aHTPONOMETPUYECKOrOo MaHekeHa, M3roToBfeHHasa u3 cteknonnactuka (PAIM), nokasaHa Ha pucyHke A.2.
Pa3mepbl MaHekeHa COOTBETCTBYIOT pasMmepam Tefnia MOSI0A0N ANOHCKON XeHLW Hbl. AHATOMWYECKME OPUEHTUPbLI OTMeYe-
Hbl MaJ/IEHbKUMU BbleMKaMu. MaHeKkeH CKaHUpYHT B NOJIOXKEHUAX, pekoMeHaoBaHHbIX ICO 20685.
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MpunoxeHune B
(cnpaBouHoe)

MpuMep UcNbITaHUA U OTYeTa 06 UCMLITAHUU

B.1 OueHka nccnegoBaHusa copmbl

B.1.1 O6wume cBegeHus

CkaHep Terna uccrnefoBaH B COOTBETCTBUM € TpeboBaHUAMW, MPUBELEHHBEIMI B HAaCTOSILLEM CTaHAapTe.

B.1.2 TecToBbLIl O6BLEKT

[ns nccnepoBaHuA ucnonb3oBaHa TecToBas cdepa, npeacrasneHHas B A.1. Cdepa M3roToBneHa M3 cranu.
HapyxHasi noBepXHOCTb cdepbl NoABeprHyTa 06ayBKe U NoKpbITa HUTpMAOM TuTaHa (TiN). LiBeT nosepxHOcTH cdhepbl —
MaToBO 30510TOW. TecToBas cdepa oTkanubpoBaHa B HauWOHanbHOM METPOMOrMYECKOM UHCTUTYTe FAmnoHuu. OuameTp
cephl cocTaBnaet 120,01593 mm. OueHka nokasatens pasbpoca chepndeckoin PopMbl paBHa PasHOCTU MEXAY MaKCu-
MarnbHbEIM U MUHUMArBHEIM pananbHeIMKU paccTosiHMAMKU U cocTaBnsAet 0,01896 Mm.

B.1.3 Npouenypa nccnegosaHuaA

TecToBas cepa Gbina ckaHMpoBaHa B NonoxeHusix 1—4 n 6—9. BeicoTa ckaHMpyemoro npoctpaHcTea Gbina He-
JocTaTodHa ANs cKaHMpoBaHus cdepbl B NoNoxeHun 5, nosToMy cdepa bbina ckaHuposaHa Ha BbicoTe 1900 MM BMecTo
2000 Mm.

Cdpepa Havny4Liero npubnmKeHWsa NocTpoeHa Ha OCHOBE AaHHbIX, MOMyYeHHbIX MPW CKaHWpOBaHUW, nocrne yaa-
NeHna Tovek, He NnpuHaanexalyux cdepe. MNpu 06paboTke faHHBIX UCNOMNBL30BAHO COOTBETCTBYOLLIEE NporpammHoe obe-
crneveHune. Bbinu BbluKMCIEHbl: OWNOKa W3MepeHUsa fuaMeTpa, oLeHKka nokasaTtens pasbpoca cdepuyeckoil GopMbl 1
CTaHfapTHOE OTKIOHEHWe pafnarnbHbIX PacCTOSHUA.

B.1.4 OTyet 06 uccnegoBaHum

PesyneraThl uccnegoBaHuii npuBegeHsl B Tabnuue B.1 B hopMe oTyeTa.

Tabnuya B.1—pumep otdeTa 06 uccneaoBaHmn opmel NOBEPXHOCTU TECTOBOM cdephl

HanmeHoBaHue ckaHepa Tena (c yka- | CkaHep C9036-02 (Hamamatsu photonics)
3aHueM W3roToBuTens)

OpraHuzalus, BbinonHsBlwas uccne- | Lindposoi UeHTp uccnegoBaHunii YernoBeka (ryMaHUTapHbIil uccnegosarens-
A0BaHns CKWA LUeHTp), HaunoHanbHbIN MHCTUTYT NEpefoBOid NPOMBILNEHHON Haykn U
TexHonorun (MUHT)

[Hata TecTupoBaHua 26 man 2009 r.

MecTo npoBefeHUA uccnenoBaHna LiucppoBoii LUeHTp uccnepoBaHuii YenoBeka (ryMaHUTapHbIl uccnegosaTtens-
ckuid ueHTp), MUHT, 2-3-26 Aomi Koto-ku, Tokuo 135-0064, AnoHus

1 OB6bekT uccneposanua (Cepa)
MaTtepuan Cranb

O6paboTka NOBEPXHOCTU MoaBeprHyTa o6ayBke U NokpbiTa HUTpMAOM TUTaHa (TiN)

OpraHusayus, BbINONHUBLUAA Kanu- | HaunoHanbHOW MeTponorndyeckuin UHCTUTYT AnoHumn, NMUHT
6poBKy cepbl
OuameTp chepbl 120,01593 mm

OueHka nokasarens pasbpoca | 0,01896 MM
cpepudeckoii dpopmel (100%)

2 PesynbraTbl uccnegoBaHuii

Mo3uuuu ckaHepa Owwnbka usmepe- OueHka nokasatens pasbpoca CtaHgapTHoe

HUA AnameTpa, Mm cpepuyeckoi popmebl (90 %), MM OTKITOHEHWe

paananbHbIX pac-
CTOAHUIA, MM

1 Mosnuyna 1 (cm. 4.3.1) 1,867 6,004 1,854

2 Mosnuyusa 2 (cm. 4.3.1) -0,303 2,164 0,682

3 Moanuyua 3 (cm. 4.3.1) 1,447 3,311 1,035

4  Mo3anuusa 4 (cm. 4.3.1) 3,344 3,391 4,039

5 Mo3nuyua 5 (cMm. 4.3.1), HO BbICO- 1,484 5,214 1,622
Ta 1900 MM
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6 Mo3uuusa 6 (cm.4.3.1) 1,180 3,937 1,226
7 Mosuuusa 7 (cm.4.3.1) 2,291 10,326 3,156
8 Mo3unuusa 8 (cm.4.3.1) 0,167 6,384 2,055
9 Mo3unuusa 9 (cm.4.3.1) 2,515 7,338 2,080
3 VI306paxeHnss TeCToBOW cgoepbl
Mo3uyma 1 Mosuunsa 2 Mosnuua 3
Mo3unuyua 4 Mo3nuna 5 Mo3nuua 6
Mo3unuyua 7 Mo3sunuma 8 Mo3nuua 9

B.2 OueHka NOBTOPAEMOCTU MOJTOXEHU aHATOMUYECKUX OPUEHTUPOB

B.2.1 O6wumne noaoxeHuns

CkaHep Tena uccnegoBaH B COOTBETCTBUM C TpebOBaHUSIMU, NPUBEAEHHbIMM B HACTOSILLEM CTaHZapTe.

B.2.2 O6bekT uccnepgoBaHus

[na nccnepgoBaHnst MCNOIb30BaH aHTPONOMETPUYECKNIT MaHEeKeH, NpeAcTaB/eHHbId BA.2. MaHeKeH M3roToBEH U3
®ATl. LiBeT NOBEPXHOCTM MaHeKeHa — cepblii. [T0BEPXHOCTb MaHekeHa AMgPy3HO OTpaxaeT cBeT. MaHekeH CkaHMpoBaH
B MOJSIOXEHUAX pekoMeHaoBaHHbIX VICO 20685. MaHekeH MmeeT pa3Mepbl, COOTBETCTBYOLME pasmepam Tena cpefHe-
CTaTUCTUYECKOWN SINOHCKOM XEHLWHbI B Bo3pacTe oT 20 Ao 29 net. AHATOMUYECKNE OPUEHTUPbl OTMEYEeHbl MasieHbKUMU
BbleMKaMu.

B.2.3 MNMpouenypa nccnepgosaHus

[nsa ckaHnpoBaHua Tena no3munmn 47 aHaTOMUYECKUX OPUEHTUPOB, NEPEYNCNEHHbIX B Tabnuue 1, oTMeYeHbl cneym-
a/TbHbIMU MapKePHbIMWU HaKNenkamu.

[na paHHOro ckaHepa CToMbl MaHekeHa pacnosiaraloT Ha nnartdopme. MonoxeHne NATOK Ha Nnatopme OTMEYEHO
NUHNEeRn. MaHekeH ckaHupoBaH 10 pa3 B MOSIOXEHMAX, yKa3aHHbIX B Tabnvue 2.

1o nonoxeHUsam MapKepHbIX Hakneek KoopAuHaTbl aHAaTOMUYECKUX OPUEHTUPOB ONPEenEeNnAnTCa aBTOMaTnyeckn u
tukempytotes. MNpyn He06X0ANMMOCTM, HAMMEHOBAaHWE OPUEHTUPOB MPOBEPSIOT U UCMPABASIOT.

[Mony4yeHHble NONOXEHUS OPUEHTUPA NPOBEPEHBI Y KOOPANHATLI OPUEHTUPOB Mo 10 cKaHUPOBAHUAM UCMO/b30BaHbI
019 fanbHenwero aHanmsa.

[aHHble NoNoXeHni Kaxaoro opueHTupa no 10 ckaHMpoBaHWSAM PacCMOTPEHbI O4HOBPEMEHHO W OnpedeneHbl pac-
CTOSIHUS MexXAy COOTBETCTBYHOLWMMN OPUEHTUPAMM A8 BCEX BO3MOXHbIX nap 10 ckaHMpoBaHwuii. AN 3Tol Lenn ucnosb-
30BasioCcb paspaboTaHHOe nporpaMmHoe obecnevyeHue.

CpepgHee 3HayeHne W CTaHAApPTHOE OTK/IOHEHME PacCTOSHWA MexXAy COOTBETCTBYHLMMM OpueHTMpaMn (Ownbok
nccneaoBaHusl) paccumtaHbl ¢ nomoulblo Excel.

B.2.4 OT4yeT 06 nccnepoBaHum

PesynbTaThl nccnepoBaHuii npuBedeHbl B Tabnuue B.2 B hopme oTueTa.
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Tab6nuuya B.2—Tlpumep otyeTa 06 uccnegoBaHun opmel NOBEPXHOCTH

HanmeHoBaHue ckaHepa
Tena (C yKkasaHMEM W3roTo-
BUTENSA)

Ckanep C9036-02 (Hamamatsu photonics)

OpraHusauusi,  BbINOJTHSIB-
Wwas ucenegoBaHus

LindpoBoii UeHTp uccnenoBaHuii YenoBeka (NyMaHMTapHBIA nccriefoBaTENbCKUIA LIEHTP),
HauunoHanbHbI UHCTUTYT NepefoBOi NPOMBILLIIEHHOW Hayku U TexHonoruu (MUHT)

Oata npoBepeHus uccrego-
BaHWA

26 man 2009 .

MecTto uccnegopaHus

LindbpoBoil  UeHTp uccnefoBaHUi 4YernoBeka (ryMaHWTapHbIA UccriefoBaTenbCKui
yeHTp), NMUHT, 2-3-26 Aomi Koto-ku, Tokno 135-0064, AnoHus

1 ObbekT uccnenoBaHns (AHTPONOMETPUYECKNIA MAHEKEH)

MaTepMan MaHeKeHa

DAl

O6paboTtka noBepxHOCTU

LiBet cepblid, Audbdpy3Ho oTpaxaeT cBeT. [MonoxeHns opueHTUpa NomMeveHbl ManeHbK1-
MW BbleMKamu

aHaTOMUYECKUX OPUEeHTUpoB

Pa3smMepbl MaHekeH uMeeT napameTpbl Tena cpefHECTaTUCTUYECKOW SAMOHCKOW XEHLWMHbl OT
20 net fo 29 net. BeicoTa Tena 1580 mm

MaroToBuTEnNb Nanasai Co. Ltd.

Yucno UCNOMb30BaHHLIX | 47 OPUEHTUPOB NEPEUNCIIEHHBIX HUXe

2 PesynsraThl UCcCrnegoBaHuA

1) Yucno ckaHWpoBaHUii BO BCeX MO3ULMAX

AHaTOMU4YeCcKUil OpUEHTUp Yuecno ckaHmpoBaHuiA
1 TeMsa (HauBbICLLAsA TOYKa rorioBbl) [aBTOMAaTMYECKM BblMUCNAEMOe 10
nonoxeHue]

2 Kosenkoeas Todka, cnpasa 10
3 KosenkoBas Touka, cnesa 2
4 MozrnasHu4Has Touka, cnpasa 10
5 [NoarnasHUYHasA Touka, cneea 10
6 HaanepeHocbe 8

7 CennuoH 2

8 MopbopopoyvHada Touka 0

9 OnucToKkpaHMoH 10
10 LlerHaa Touka 10
11 AxpoMMOH, crnipaBa 1

12 AKpoMWOH, crneBa 7
13  CpegHerpyauHHas Tovka 10
14  CockoBas TouKa, crnpasa 10
15 CockoBas Touka, cneea 10
16 TlNoaB3gollHo-rpebellKOBan TovKa, crpasa 10
17 TopB3pgolwwHo-rpebellKoBasn ToYKa, crieBa 10
18 [llepenHAs BepxHAA NOAB3AOLWHAA OCTb, CNpaBa 10
19 [lepenHAs BepxHASA NOAB3AOLWHANA OCTb, Cnesa 10
20 LWunoBugHas Touka, cnpasa 10
21 LWunosuaHas Touka, cnesa 8

22 JokTeBas LIMNOBUAHAA TOYKa, cnpaBa 10
23 JlokTeBas LWIMNOBUAHAA ToYKa, cnesa 10
24 BonblwebepLoBas TouKa, cnpasa 10
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25 bonblwebepLoBad To4Ka, criesa 10

26 HapyxHas nogbixka, cnpaBa 0

27 HapyxHas nogbbkka, cne.sa 0

28 LUuToBunAHbIN XpAL, cnpaBa 10

29 LUuToBuAHbIN XpAL, cnesa 10

30 Todka ocHOBaHMS Len, crnpasa 10

31 Touka oCHOBaHUS LUeW, crieBa 10

32 BepxHerpyauHHasa Touka 10

33 T[lepeaHuii yron nogmblLEYHON BNaguHbl, crnipasa 10

34 TllepenHuid yron nogMoellleqHOR BNaguHel, crieBa 10

35 3agHuii yron nogmbllLEeYHON BNaguHbl, cnpasa 10

36  3agHuii yron nogmbllLIEYHON BMaguHbl, cnesa 4

37 TlynkoBasi TouKa 10

38 bonbluoii BepTen 6egpeHHOR KOCTU, cripaBa 10

39 bBbonbluoii BepTen 6egpeHHOR KOCTU, crneBa 10

40 HAroandyHasa Toudka, cripaBa 10

41  HAroandHas Todka, creea 10

42  JlydeBas TouKa, cripaBa 10

43  JlyyeBas KocCTb, cfneBa 10

44  KoneHHas ToudKa, cnpaea 10

45 KoneHHasa ToudKa, creBa 10

46  HwxHebepuUoBas Touka, cnpasa 0

47  HwxHebepLoBasd TouKa, crieBa 0

2) CpepHAs owmnbKa n MmakcuMarnbHas owndka (MMm)

AHaTOMUYECKUIA OPUEHTUP Ne CpegHssa ownbka MakcumansHas
oLumnbka

2 KosenkoBas Touka, crnpasa 45 2,3 53
4 MogrnasHuyHas Touka, crnpasa 45 21 4.4
5 [NogrnasHu4Has TouKa, cnesa 45 0,9 2,4
9 OnuncToKpaHUoH 45 1,3 3,2
10 LUleiHasa Touka 45 1,8 4.0
13 CpegHerpyauHHas TouKa 45 2,2 50
14  CockoBagd TouKa, cripaBa 45 1,8 49
15 CockoBasi TOuKa, cneBa 45 1,7 3,6
16 TMogBagowHo-rpebellkoBasa To4Ka, cnpaBa 45 2,1 52
17  TMogBagowHo-rpebellkoBasa To4Ka, creBa 45 2,3 55
18 T[lepeaHAa BepxHASA NoAB3fAOLIHas OCTb, cripaBa 45 2,1 59
19 TlepefHsa BepxHAA NoAB3fOLUHasA OCThb, creBa 45 2,8 6,1
20 LUwnnoBugHasa Touka, crnpasa 45 2,1 3,5
22 JlokTeBas WwunosuaHasa TodKa, cnpasa 45 2,2 4.1
23 JlokTeBasa WuMnoBuaHas To4Ka, crieBa 45 1,3 2,4
24 bonblebeploBada To4Ka, crnpasa 45 2,8 55
25 bonblebepLoBad To4Ka, cresa 45 2,5 4.4
28  LLuToBMAHbLIV XpsLL, cnpaBa 45 1,7 3,4
29 LUuToBMAHLIV XpALLY, crnesa 45 2,1 44
30 Todka oCHOBaHMA Liew, crpasa 45 1,3 3,2
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31 Tou4ka oCHOBaHMA WLEN, cneBa 45 1,2 2,4
32 BepxHerpyauHHas Touvka 45 1,9 4.1
33 [lepegHuin yron nogmelLLeYHOW BNaguHbl, cripaBa 45 2,4 5,0
34 [lepegHuin yron nogMmellLe4HOW BNagUHEI, crieBa 45 2,3 44
35 3agHui yron nogMbllLEeYHON BNaguHbl, cripaBa 45 2.1 41
37 [TlynkoBas Toudka 45 2,7 48
38 bonbloi BepTen 6egpeHHON KOCTU, cnpaBa 45 2,5 45
39 bBonbluoit BepTen 6egpeHHON KOCTK, crieBa 45 3,1 7,3
40 HAroguyHas TouKa, cripaBa 45 2,8 57
41  HAroandHaa TodKa, cneea 45 3.1 7,4
42  JlyyeBas ToYKa, crpasa 45 2,2 3,9
43 JlyyeBasq KoCTb, crneBa 45 2,9 7,9
44  KoneHHas TouKa, crnpaBa 45 2,2 4.3
45 KoneHHas TodKa, crneBa 45 1,4 3,5

M punmMeydYyaHUne 1 — To4Ka Ha TeMeHMU (HaI/IBbICLIJaFI TOYKa FOJ'IOBbI) UCKITKOYEeHa U3 aHarnunaa, noCKOJbKY ee KOOp-
AWHaThI Obln BbIMUCNEHDI aBTOMaTUYECKN, a He pacCCHUTaHbl Mo NMOJNTOXKEHUKO MapKepa.
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Mpunoxenue C
(cnpaBoyHoe€)

Mpumep otyeta 06 nccnegoBaHUM 30HbI HEBUOMMOCTH

C.1 O6wme cBegeHus

B Ttabnuue C.1 npusegdeH npumMep otdeta o6 uUccrneoBaHUM 30HbI HEBUAUMOCTU. Ha pucyHke C.1 npeacTaBneHsl
npuMepbl 30H HEBUAWMOCTM.

Ta6nuuya C.1— Mpumep oTyeTa 06 uccnenoBaHnn 30HLI HEBUAUMOCTY

HaumeHoBaHue ckaHepa Tena (c ykasaHuwem unsroto- | CkaHep C9036-02 (Hamamatsu photonics)
BUTENS)

OpraHu3saLus, BbINOMHABLUAA UccrnefoBaHNns LincbpoBoi LieHTp nccrnefoBaHWil YenoBeKa (FyMaHUTapHbLIA uc-
crefoBaTtenbCkUi LeHTp), HaynmoHanbHbIi UHCTUTYT NepesoBoi
MPOMBILLNIEHHOR Haykn U TexHonoruu (MAHT)

[HaTa npoBefeHuns nccrnepoBaHus 26 magq, 2009 .

MecTo npoBefeHus nccreqoBaHns LindbpoBoin LeHTp wccnenoBaHuii dernoBeka (rymMaHwTapHbIA
uccneposatensckuit LeHTp), MUHT, 2-3-26 Aomi Koto-ku, Tokuo
135-0064, AnoHus

ABTOMaTUYECKOe 3anofiIHEHNE BbIEMKU Cucrema UMeeT hyHKLUMIO aBTOMaTU4YeCKOro 3anofiIHeHUA BbleM-
K1, HO OHa He ObiNa ucnone3oBaHa

1 UcnelTyemble

15 coBepLUEHHONETHUX AMNOHCKNX XEHLLMH: POCT B CM (CPEAHUIA, MUHUMaNbHLIA, MakcumanbHeii) 157,65 (ot 147,0 po
164,8); BeC B Kr (CpefHWIA, MUHUMarbHBIR, MakcumanbHbid) 52,2 (oT 39,6 o 68,2), nnaekc maccol Tena Kr/m2 (cpeaHwi,
MUHUManbHbIA, MakcumansHelil) 21,1 (oT 17,6 go 31,6)

15 cOBEpPLUEHHOMETHUX AMOHCKUX MYXYMH. POCT B CM (CPEAHMWIA, MUHUManNbHLIA, MakcumansHell) 169,8 (ot 160,9
fo 177,3); Bec B Kr (cpefHUA, MUHUManbHBIA, MakcumaneHeliil) 62,3 (oT 49,4 po 83,6); uHaeKkc Macchl Tena B Kr/mM2
(cpepHuWiA, MUHUManbHbIA, MakcumanbHslil) 21,6 (oT 19,1 go 29,6)

2 Mpoueaypa
[HaHHble, cobpaHHble KaXa oW rofoBKoi kamepbl, Gbin NepeBefeHbl B TEKCTOBLIA hopmat n o6paboTaHbl IporpaMmMHBIM
CpefcTBOM BU3yanusaumm faHHblx Geomagic Studio

3 PesynkraThl

Uncnosoi CraHpapTHas 30Ha HeBUANMOCTH KonuyectBo KommeHTapuu
KOA 30HbI UCNbITYeMbIX
HeBUAKU- C 30HOW He-
MOCTHU BUAUMOCTHU:
obuyee yucno
(MY>X4MHBI,
MKEHLLUHbI)
10 HauBbicwasn To4vka ronosbl 30 (15, 15) ManeHbkasa 30Ha HEBUAUMOCTHU
11 Mog Hocom 4(3,1)
12 3a yxom 9(3, 6)
13 B obnactu 3payka 1(1,0)
14 Mop noa6opoakom 30 (15, 15) Pasmep BapbupyeTca B 3aBUCUMOCTU OT POPMBbI
20 3a nne4om 20 (15, 5) ManeHbkan 30Ha HEBUAUMOCTHU
21 B obnactu nogMelLek U Topca 30 (15, 15) ManeHbkan 30Ha HEeBUAUMOCTHU
22 Huxe rpyau 10(9, 1) PasmMep BapbUpyeTca B 3aBUCMMOCTU OT DOPMBI
23 Hwxe aroguy 10 (5, 5) ManeHbkasn 30Ha HEeBUAUMOCTHU
24 B naxoBoi obnactu bnuxe Kk megunan- | 30 (15, 15) Bonbwaga 30Ha HEBUAUMOCTU Ha MeauanbHOW
HOI MNOCKOCTU Tena cTopoHe 6egep
25 Ha 6oky Tena, Ha pykax u Horax 0(0,0)
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30 BokoBass MOBEPXHOCTb pyku Ha yposHe 30 (15, 15) Bonblwaa 30Ha HeBUAMMOCTU B nnevyax. Pasmep
Tynosuua BapbupyeTca B 3aBUCUMOCTU OT DOPMbI
40 MnaHTapHasa yacTb CTYMNHU 30 (15, 15) MopolwBeHHas 4acTb CTYMHW MOJSIHOCTbLIO OTCYT-
cTByeT
Mpouve Bbiwe knouumubl 10 (6, 4) 30Ha HEeBMAMMOCTM CYLLECTBYeT, Korga ecTb Bbl-
emMKa

MpumeyvaHne

— CTpenkun ykasblBarT 30Hbl HEBUAMMOCTU.

PucyHok C.1 — lNpumep 30H HEBUANMOCTH
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Mpunoxexue D
(cnpaBouHoe)

CoBMelleHMe CUCTEM KOOPANHAT aHATOMMYECKUX OPUEHTUPOB, NOSy4YeHHbIX NPU AeCHATH
CKaHMPOBAaHUAX

D.1 O6wme cBepgeHus

COBMELLlEHlﬂe CUCTEM KoOopAUHAT O3HaYaeT NpUMMeHeHUe MeToga HauMeHbLUUX KBagpaToB K koopAuHaTaM aHaTo-
MWUYeCKUX OPUEHTUPOB, NONMy4YeHHbLIM NPU HECKONbKUX CKaHUPOBaHUAX.

D.2 lNMpouenypa

3Tan 1: KoopguHaTel aHaTOMUYECKUX OPUEHTUPOB NONYyYatoT AOCTYNHBIM MeTofoM 10 pas, ckaHupyst OAWH U TOT
Xe MaHekeH. Tak Kak UCTonb3yeTcsi O MH U TOT e TECTOBbLI 0GBEKT, HopManu3aLuio pa3mMepoB He NPOBOAST. B kavecTBe
OCHOBHBIX JaHHBIX UCTOSbL3YIOT AaHHblE OAHOMO CKaHUPOBaHUSA, BLIGPAHHOrO NPOU3BONBHEIM OGPa3oM.

3Ttan 2: [ina faHHbIX KaXAoro M3 OCTaBLUMXCA AEBATU CKaHWPOBAHUA U3MEHSIIOT CUCTEMY KOOPAWHAT TaK, YTobb
MWHUMU3UPOBATL CYMMbI PAcCTOSIHUA MeXy COOTBETCTBYIOLMMM aHAaTOMUYECKUMU OPUEHTUPaMK AaHHBIX paccMaTpu-
BaeMOro CKkaHMPOBaHUs1 U OCHOBHbIX flaHHbIX.

3Tan 3: 3aTeM BLIYMCTISIIOT CYMMY PacCTOSHUA MeXAy COOTBETCTBYHOLUMU OPUEHTUPAMMU Af1st BCEX BO3MOXHLIX 10
HaGopOB AaHHbIX. BLIMMCHISIIOT CpefHee pacCTosiHue MeXy COOTBETCTBYIOLLIMMU OPUEHTUPAMM.

3tan 4: Ecnun cpegHee paccTosiiue Gonblue 3ajaHHOMO MOPOroBOro 3HaYeHUs!, CpefHNUe KOOpAWUHATEI OPUEHTUPOB
BbIUUCNSAIOT No 10 HabopaM AaHHbIX (Mocne U3MEHEHUsI COOTBETCTBYHOLUX CUCTEM KOOPAUHAT), B kKadecTBe 6a30BbIX AaH-
HBIX UCMONbL3YIOT CpefHee 3Ha4YeHWe W MOBTOPSIIOT 3Tanbl 2 U 3, Noka CpeAHee PacCcTOsIHUE He CTaHeT MeHbLUE UMK PaBHO
MOPOroBOMY 3HaueHUIo. B NpuMepe NpuroxeHnsi B noporoeoe 3HaueHne ycTaHoBneHo pasHuiM 1,0°10°.

D.3 AnbrepHaTuBHasa npoueaypa

B crnyyae HeBO3MOXHOCTM COBMELLEHUA CUCTEM KOOPAWUHAT, NPOBOASAT COBMELLEHNe CUCTEM KOOPAMHAT ABYX Ha-
60pOB KOOPAWHAT OPUESHTUPOB ANA BCEX BO3MOXHLIX Nap CKaHWPOBaHWIA, U UCTIONBL3YIOT BCe pesynbTaThl AN pacyeTa
cpegHei n MakcumarnbeHol ownbkn. B otyeTe gomkHa 6bITb yKasaHa BeibpaHHas npoueaypa.
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MpunoxeHune OJA
(cnpaBouHoe)

CBefieHusi 0 COOTBETCTBUU CChINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HAaLMOHANbHbLIM CTaHAApPTaM
Poccuiickon Pegepauunn

Tabnuya OAA1

OB603HaYeHUe CChINIOYHOTO CTteneHb O603Ha4eHne U HauMeHoBaHue COOTBETCTBYHOLWEro HaunoHanbHoro
MeXAyHapoAHOro ctaHapTa COOTBETCTBMA CTaHAapTa
1ISO 7250-1 IDT [OCT P NCO 7250-1—2013 «3OproHomuka. OCHOBHble aHTpoO-

noMeTpuyeckne UusaMepeHna AnAa TeXHUYEeCKOro npoekTUpoBaHnA
YacTb 1. Onpe,qeneva N OCHOBHbIE aHTPOMOMETPUYECKUE TOHKN»

1ISO 10360-8 — *

1ISO 20685 IDT [OCT P UCO 20685—2013 «3proHomuka. Metogornorusa Tpexmep-
HOro CKaHWpPOBaHWA AN pa3paboTkn COBMECTUMBIX C MEXAYHaPOA-
HbIMW @aHTponoMeTpuyecknx 6a3s faHHbIX»

* COOTBETCTBYOLLMIA HALMOHaNbHLIA cTaHAapT OoTCyTCTBYET. [lo ero NpUHATUS peKOMeHAYeTCA UCNoNb3oBaTh nepe-
BOZ Ha PYCCKUIA A3bIK JaHHOrO MEXAYHapOAHOro cTaHgapTa.

MpuMeyaHune — B HacToAweih Tabnuue Mcnonb3oBaHo cregytollee YCrnoBHoe 0603Ha4YeHWe CTENEHU COOT-
BETCTBUA CTAHAapPTOB:

- IDT — MAEeHTUYHble CTaHZapThI.
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