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OnTnyeckasa 3D meTposiorus

[ns NpOMbILLIIEHHOTO MPUMEHEHUS

OnTuyeckmne TpeXMEpPHblE KOOPAUHATHO-N3MepPUTENbHbIE
MaLUMHbI COBUPAIOT MOAPOBHYIO 1 NErKo MHTEPpPeTUpye-
MYy MH(DOPMALMIO O KaYeCTBe 3a KOPOTKUI MPOMEXYTOK
BpeMeHn n3mepeHus. OHM MOryT MOHOCTBIO aBTOMAaTK-
YeckM NMOKa3blBaTb OTK/IOHEHUS BCEWN MOBEPXHOCTU U3fe-
NS oTHoCUTENbHO AaHHbix CAD.

[lockonbky MoslyYeHHble OaHHble M3MepeHUn cogepXkat
BCtO MHOpMaLMo 06 0ObeKTe, B AOMNOSIHEHWE K OTKIIOHE-
HUsIM nosepxHocTy oT CAD, nporpaMmMHoe obecrneyeHue
TaKXXe aBTOMAaTUYeCKW MoJslyvyaeT nogpobHyto MHGopma-
LMt0, TaKyto KakK OTK/IOHEHME O0MYyckKOB POPMbl 1 pacno-
NOXeHns noBepxHocTern GD&T, pacnofioxeHun oTBep-
CTUI N MHDOPMALMIO O KaYeCTBE NMOAPE3KN.

M3meputensHble cnctembl GOM rapaHTUpPYIOT TOMHOCTb
MoJlyYeHHbIX Pa3MEPOB, B YHaCTHOCTU, Ha U3AENNUSIX U3 JIN-
CTOBOrO METasa, JIUTbIX U MAIACTUKOBbIX U3OEUSX B aB-
TOMOBUIBHON, a3POKOCMUNYECKON U PafNO3NEKTPOHHON
NPOMbILLNEHHOCTX. OHU POPMUPYIOT OCHOBY OJ1S1 OMNTU-
MU3aLMN MPON3BOACTBEHHBIX 1 MALLUMHHBIX MPOLLECCOB.

|/|3MepeHI/Iﬂ B na6opaTop|/|ﬂx M Lexax

B nsmepuTenbHom nabopatopmm CneumanncTsl CO34atoT
niaHbl U3MEPEHU 1 LWabAOHbI OTYETOB OLLEHKM MOJYYEH-

HbIX OaHHbIX 3apaHee B CAD cpefie 019 LWMPOKOro nepey-
HA n3genui. Nocne NpoBefeHUS CKAHNPOBAHNUA U 3arpys-
KW [aHHbIX B LUAOMOHbI MOJTYYatoTCA FOTOBbLIE OTHETHI.

B ycnoBusx NMpomn3BOACTBA M3MEPEHUS MPOBOAATCA HEMO-
CpenCcTBeHHO Ha MecTe. HeT HeobXoAMMOCTY NepemelLaThb
06bekT B Jflabopatoputo. HamexHocTb obopyaoBaHus,
CKOPOCTb M3MEPEHUI N KOMMEHCAUUa TeMnepaTypHbIX
KofiebaHM ABNSIOTCA 3a/I0rOM KayecTBa Mosly4aemMbix

JaHHbIX faXe B CYPOBbIX YC/TOBUSIX.







ATOS Q

BbICOKOCKOPOCTHAsA U3MepUTEbHAs CUCTEMA C BbICOYAWLLINM Ka4eCcTBOM
OAHHbIX

ATOS Q — u3mMepuTeNbHas cMCTEMA ANS TPEXMEPHOM OUMMDPOBKYM 0O6BEKTOB C BbICOKMM pa3peLleHnem, kotopas bObi-
CTPO MPefoCTaBnseT TOYHblE TPEXMEPHbIE AaHHbIE M3MEPEHUN ANA ONTUMMU3ALMU NMPOEKTUPOBAHMA 1 NPON3BOA-

CTBEHHbIX MPOLLEeCCOB.

Mpor3BoanTeNbHOCTbL cncTeMbl ATOS Q 04YeHb BReYaTnigeT, 0COBeHHO Npu U3MEPEHNN FISIHLEBbIX MOBEPXHOCTEN, TOH-

KNX CTPYKTYP 1 KPOMOK. TexHomorum ATOS 3HauUTeIbHO COKpaLLLAOT KOIMYECTBO OTAE/bHbIX CKAHOB 1 YCKOPSIIOT MPO-

Leaypy U3MepeHus B LLeSIOM.




ATOS Q B paboTe

Cucremsl NCNOIb3YyTCA BO MHOTUX OTPaC/IAX MPOOMbILWNTIEHHOCTN ONA N3SMEPEHNA Pa3/INYHbIX netanen, Taknx Kak nsge-
JiNa N3 NNCTOBOIro MeTasiia, OCHacTKa U WTaMrbl, JIONAaTKW Typ6l/lH, OMbITHbIE O6pa3LI,bI N nnTble nod daBreHnem getasn.
OHW OCHOBaHbI Ha COBpPeMEeHHbIX KaMepaX, MTHHOBaAUMOHHbIX U3MePUTESTIbHBLIX N MDOEKLUMNOHHbIX TEXHOTOTNAX.

ATOS Q MOXeT MCNOb30BaTbCs B PYYHOM pexmme Ha B n3meputenbHon mawmnHe ATOS ScanBox, ATOS Q uc-
wTaTmee, Unu cTonke. Ons nonyaBTOMaTM4yeckoro uc- NOMb3yTCA AN aBTOMATUYeCKOro U3MEpPEeHUs U KOH-
NOJIb30BaHNSA OOCTYMEH 3-OCHbIA MOTOPU30BAHHbIN Tponsa m3genun. OnNTnyeckas M3MepuTesbHas MallnHa
KOMMJIEKT, COCTOALLNI 13 MOLYS NOgbeMa CEHCOPHOW ATOS ScanBox — 3TO roTtoBoOe pelleHre OT KOMMaHuUn

rofloBku, 6510ka HakJIoHa 1 MOBOpPOTa. GOM [Onsa cepuinHOro KOHTPOS KayecTBa B MPOU3BOL-
Mo6unbHble MOBOPOTHbIE CTOMbI O6ecrneumBalOT MPO-  CTBEHHbIX Mpoleccax. YctaHaBnamneatoTcs B ATOS ScanBox
CTOe MosnyaBTOMAaTUYecKoe M3MEepPeHne Masbix U cpefd-  cepuu 4.

HUX OOBEKTOB.

KombuHaumsa onTuyeckoro
N TaKTUIbHOrO N3MEpPEHNS

LLlyn GOM Touch Probe gononHsieT ontuyeckne nmepe- Cylinder 2

HuA B cnctemax ATOS TakTunbHbIMK 3D M3MepeHnsamu. 0 Mominal Actual  Dev. Check
STO NO3BOMSET TOYEYHO OOMepsATb HegoCTynmHble, Wn A B Wbt Sl e
TPYAHOLOCTYMHble 06N1acTy 4Ns ONTUKN, N3MEPSTb Pery-
NAPHYIO FeOMETPUIO, OCYLLECTBNATb BbICTPbIN 3aXBaT HYX-

HbIX TOYeK 1 6a31poBaThCs B peasibHOM BPeMEHM.




TexHonornm ATOS

High Tech TexHonorMn B HagexxHbix cMcTteMax

TOYHOCTb OMTUYECKMX N3MEPUTENBbHbIX CUCTEM He CBA3a-
Ha C AOPOrMMMW U BbICOKOTOYHbBIMM MEXaHW3Mamu, a OcC-
HOBaHa Ha COBPEMEHHOWN OMNTO3/1EKTPOHMKE, TOYHON 06-
paboTke 1M306paxkeHn 1 MaTeMATUYECKMX anNropuUTMax.
bnarogapsi NpoBepeHHbIM TEXHOIOMUAM U3MEPEHUS, CU-
cteMbl ATOS 3apekomeHAoBanu cedbst B kKayecTse Npeano-
YTUTENBLHOrO CPEACTBA U3MEPEHUS MPAKTMYECKM BO BCEX

OTpadAX MPOMbILLTEHHOCTN.

MpuHumn Triple Scan

YeTkne nHTepdepeHLMOHHbIE MOMOCh MPOELMPYIOTCS Ha MOBEPXHOCTL 06BEKTA 1 3aMMChbIBAKOTCS NMPY NMOMOLLM ABYX Ka-
Mep, PaccTOsIHME 1 Yron MexXay KOTOPbIMU M3BECTHBbI. [10CKOIIbKY NMPOeKTop 1 0be Kamepbl KanmbpytoTcs 3apaHee, 3D
TOUKM MOBEPXHOCTU MOTYT ObITb PacCUMTaHbl U3 TPEX Pa3NYHbIX MOSTOXEHNA: YroNl MexXay ABYMs KamepaMu, Kamepoi
CJ1€Ba U MPOELMPYEMBIM JTyHOM NMPOEKTOPa 1 KaMepoi Cripasa v NpoeLupyeMbiM JTy4OM NPoeKTopa. ITOT NPUHLMM Me-
eT NPenMyLLEeCTBa NPU N3MEePEHNN OTPAXKAIOLLMX NMOBEPXHOCTEN U 06BEKTOB C yriybneHnsMu. Ecin kombuHaums BUAOB
C TPEX MOJIOXEHWI He MPELCTABISETCH BO3MOXHbBIM 13-3a OTPaKeHUst UK yriybieHus, TO UCNOMb3YTCs ABa ApYrux
BMAA. B pe3ynsTaTe monyyatoTcs MOSIHOCTBIO OTCKaHNPOBaHHbIE MOBEPXHOCTY 6e3 Mpo6enoB nv 6eCcnopsaoYHbIX TOYEK.

Bblcokas cKOpoCTb n3MepeHusd

Cuctembl ATOS NosydatoT TPEXMEPHbIe KOOPAUHATLI MOBEPXHOCTN M3MEPSEMOTO 0ObeKTa /15 KaX4oro OTAEbHOMO 13-
MepeHus. B TedeHne 00 CeKYH 3@ OfMH CKaH 3axBaTblBaeTcs 40 12 MJIH ToYeK MOBEPXHOCTU. ITO CTasio BO3MOXHbIM
6naromaps 3KkBanansepy cMHero ceeta. B pesysbTaTe faHHble U3MEPEHWNN XapakTepU3yoTCA OYEHb BbICOKOW CTEMEHbIO

aetann3saunn N NOBTOPAEMOCTU, HTO NMO3BOSIAET U3MEPATb O4eHb MeNTIKMe KOMMOHEHTbI.

Fapa HTNPOBAHHOE Ka4eCTBO MOJTYHEHHbIX OaHHbIX

Cuctembl ATOS ocHaleHbl CMCTEMON camoamarHocTKK. MO NOCTOAHHO CYMTLIBAET MHMOPMALIMIO C AATYMKOB, TEM Ca-
MbIM KOHTPONNPYS COCTOSIHNE KaNMBPOBKM, M3MEHeHMe TeMnepaTypbl, ABUXEHUE N3MepseMoro obbekTa, OTCyTCTBUE

Bm6pau.|/||/|, onsa obecrnevyeHus KayecTsa M3mMepeHn4d.



JKBanamsep CMHero ceeta

TexHonoruns npoeunpoBaHns GOM paboTaeT ¢ y3KOMOMOCHbIM CMHUM CBETOM, Barofapst 4emy okpyxkatoLee ocselLe-
HVe He BNnseT Ha npouecc namepenus. ATOS Q ocHalLeH 3kBanan3epoM CMHEro CBeTa, KOTOPbI YyBENNYNBAET APKOCTb
ncTovHuka ceeta B 1,5 pasa, obecneynsBaeT OAHOPOAHOCTL 1 6€33ePHNCTOCTb. DKkBanamsep cuctembl ATOS Q HacToNbKo
MOLLIHBIV, YTO AaKe Ha CJIOXKHbIX MOBEPXHOCTAX MOXET ObITb LOCTUTHYTO KOPOTKOE BPEMSI U3MEPEHUS U TOYHOE MOKPbI-
TVe KOMMIEKCHOW reoMeTpuK.




Pabouunnm npouecc
MO ATOS Professional

Py4yHoe npumMmeHeHne — Ha MobubHOM cTeHae ceHcop ATOS MoxeT cBO6OAHO NepeaABUraTbCs OTHOCUTENBHO U3Me-
psiemoro nsgenus. Mocne Kaxgoro ckaHa CeHCOP UK AeTallb NepeMeLLatoT, YTOObl M3MePUTb Te 061aCTH, KOTOPbIE He

nonanu B 06nacTb npegplayLlero ckaHa. OTAesbHbIe CKaHbl aBTOMATUYeCKHM CLUMBAIOTCS B OOLLEN CUCTeME KOOPAMHAT
B TPeEXMepHOe 06/1ako Touek.

ABTOMaTU3UPOBaHHOE NPUMEHEeHNEe — BUPTYyasibHas M3MeputebHas komHaTta (VIMR) 31o MO ynpaBaeHus U niaHUpo-
BaHWS OJ15 BCEX JIEMEHTOB aBTOMAaTU3MPOBAHHbIX U3MepUTebHbIX MalmH ATOS ScanBox. B HeM oTpaxeHo dyHKLMO-
HaslbHOE MPEeLCTaBIEHNE peaibHOM U3MEPUTENTbHOW CPefbl B BUPTYallbHOM cUMynsSLMK. He TpebytoTcs cneunduryeckmx
3HaHWI NPOrpaMmMMpPoBaHUa PoboTa. MNpoLecc HanucaHWs NPorpamMMbl U3MEPEHNI AaBTOMATU3UPOBaH MNPY NOMOLLN CU-
MYAAUUN ABUXKEHWIN poboTa 6e3 yyacTunsi YenoBeka 1 MPOBEPSETCS Ha CTOJIKHOBEHWE U OCTUXKUMOCTb 0,0 U3MepPSeMbIX
M3pennin nepes BbINOSHEHWEM peanbHOro 3aMmepa. [anee BCE NPOVCXOANUT B peanbHOM cpefe.
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MnaHupoBaHue nHcnekunm — Habop CAD gaHHbIX MO-
KET UMMOPTUPOBATLCA BMECTE C COOTBETCTBYIOLMM Mna-
HOM n3mepeHuin. CoOXpaHeHHble B MaHe U3MepPeHUn, NH-
CNEeKUMOHHbIE 3/IEMEHTbI aBTOMATUYECKN PaCcno3HaTCS
nporpamMMHbiM obecreveHnem. OTYET MO U3MEPEHUAM
MOXET ObITb TakXXe NOArOTOB/IEH 3apaHee B aBTOHOMHOM
pexunme. dakTnyeckme pesynbTaTbl M3MepeHun OyoyT
0TOOpakeHbl NOC/e BbINOMHEHMS peaibHON npoLedypb!

M3mMepeHn4d.

MporpammMmupoBaHue po6oToB — OyHKLMA ABTO-00y4e-
Hus (Auto Teaching) B8 VMR BbIYMCASIET NO3ULMUN CEHCOPA
Taknm 06pasom, YToObl MONYHNTb MaKCUMalbHOe Kolnye-
CTBO JAHHbIX 19 BCEX UHCMEKLUMOHHbIX 3nemeHTos 1 CAD
nosepxHocTen. JanbHenwas onTuMM3aumns noaoXeHUn
1 NyTV cnefoBaHus poboTa No3BONSET YCKOPUTL BPeMS
BbIMNOSIHEHUSA U3MepPeHUNn U mn3bexaTb CTONKHOBEHUI.
bnaropapsi ABTo-0byyeHMio BpeMms, Heobxodnmoe s
CO3[aHNsA HaOeXHbIX M ONTUMU3UPOBAHHbLIX MPOrpaMm
N3MepeHus Ans poboTOB CBEAEHO K MUHUMYMY.

BupTtyanbHoe mopenupoBaHue (Burn-In) — co3naHHble
B pexume offline nameputensHble nporpamMmmsl, nocpemn-
CTBOM aBTOMAaTU3MPOBAHHOrO MNpOoLEecca, MOLENUpYHoT-
cst 1 coxpaHstoTtes (,burned in”) B ATOS ScanBox. Po6oT
nepemMelLaeTcs no nNo3uumam, rae oH onpeaenser UHau-
BUAYyaslbHble HACTPOWKM U3MEPEHUN, HanpumMep, Bpems
CKaHWPOBAHWUA WAV OJNTENIbHOCTL 3KCMO3MLMK NS pe-
anbHoOro KommnoHeHTta. C NOMOLLbIO cneynanbHON QyHK-
UMM MporpaMmHoe obecrneyeHre aBToMaTM4ecky onpe-
nenseT 6nukyoLme 061acTn Ha U3MepssieMoM O0ObekTe r
afanTupyeT NPoekLnto MHTepdepeHLMOHHbIX MOMOC C Lie-
Nblo MPeaoTBpaLLeHNst oWnboK M3MEPEeHNs], BbI3BaHHbIX
ONVKYOLIMM OTOBPaKEHUEM.

CepunHbIA KOHTPOJNIb — [OTOBble K WCMOSb30BaHMIO
nporpamMMbl U3MeEPEHNI MOryT ObITb UCMOMb30BaHbI OS5
nocnenyLmx 31eMEHTOB B cepuun. POBOT MOSHOCTbLIO
KOHTPONMPYETCA NPOrpaMmMHbIM obecneveHnem 1 nocse-
O0BaTesIbHO ABUXETCS MO NO3ULMAM A1 U3SMEPEHUS BCEX
NHCMEKLUMOHHbIX 3/1eMEHTOB M3AENMS.

lNpoBepka Ha COOTBETCTBME KPUTEPMAM KavecTBa OCy-
LLeCTBNAETCA NPU KaxXaom namepeHunmn. amernerHuns B8 CAD
JaHHBIX UMW B NS1aHe U3MepeHUIn MoryT BbiTb ObICTPO 06-
HOBJIEHbI NPV MOMOLLM NapaMeTpPU30BaHHOIO NPOrpamMm-
Horo obecnevyeHus.

OueHKa — nocie Toro Kak cbop AaHHbIX Obl1 BbIMOHEH,
nporpaMmmMHoe obecrneyeHre CTPOUT MONUFOHANbHYO
Mofenb MOBEPXHOCTU M3Oenunsl, a Takxke dakTuyeckmne
3HaYEHUS MHCMEKLMOHHbIX 31eMEHTOB. DTV JaHHble CpaB-
HNBAIOTCS C HOMUHAIbHBIMU OAHHBIMU Y NPeACTaBAA0TCS
B BUAe OT4yeTa. Pe3ynbtaTbl M3MEpPEHUs aBTOMAaTLYeCKN
COXPaHSAITCS B CrieymasnbHbiX hopmaTtax 3KCrnopTa, Ha-
npumep, 6a3ax OaHHbIX O CTAaTUCTUYECKOrO KOHTPOSIS
KayecTBa B cepuu. NpoLenypa U3MepeHns pasinyHbIX 13-
0NN MOXET OblTb BbIMOSIHEHA B MOJIHOCTbIO aBTOMAaTU-
YeckoM pexnme.




BbicokockopocTtHon 3D ckaHep

TexHn4yeckme xa PaKTeEPUNCTUKW

CeHcopbl ATOS Q 3axBaTtbiBatoT 4o 12 MJIH KOOPAMHAT TOYEK BO BPEMSA CKaHUPOBaHWSA. 3TO 03Ha4aeT, YTO TOYHOCTb,

NJAOTHOCTb OaHHbIX N pa3Mep obnactu M3MepeHna MmoryT ObITb Nerko onpeneneHobl. ObecneynBaeTcst 0O4eHb BbICOKOE

pa3peLleHre Menkux getanen, a Takxke ObicTpas oumMdpoBka KPynHbIX KOMMOHEHTOB.

McToyHmk cBeTa

Knacc nasepa

06nacTb usmepeHns [Mm?]

ATOS Q (12M)

LED

Pabouee pacctosHue [Mm] 490

KonunyectBo ToYek 3a ckaH

[abapwuTbl ceHcopa [MMm]

Pabouvie Temnepatypbi

340x240x83

100x70 — 500x370

12 MunanoHoB

ATOS Q (8M)

LED

100x 70 — 500x370
490

8 MUNINOHOB
340x240x83

oT+5 °C oo +40 °C, 6e3 koHOeHcaTa

* B cooTBeTCTBUM CO cTaHfapTom IEC 60825-1: 8 2014 roay knaccuduumpoBaH Kak nasep kiacca 2 415 aBToMaTU4eckoro UCNosib30BaHWs 1 Kak n1asep knacca 3B Ans py4Horo Ncnonb3oBaHuis
(6e3onacHoe paccTosiHue 6e3 3aLnTHbIX 04KOB > 700 MM).

MeTponorunyeckme xapaktepmuctnkn Atos Q

HassaHwne

500 MV
350 MV

270 MV
170 MV

100 MV

10

O6beM M3MepeHnii:
0ocb X, 0Cb Y, OCb Z,MM

500x370x320
350x260x260
270x200x200
170x130x130

100x70x60

Tvn

MaHenb

MaHenb

MaHenb

MaHenb

MaHenb

HassaHue

CP40/MV560
CP40/MV320

CP40/MV320
CP40/MV170

CP40/MV100

Mpepnen ponyckaemon
abcontoTHOM norpeLw-
HOCTW NPU M3MEPeHNN
OTKJIOHEHUI POPMBI,

Mpenen ponyckaemon
abconoTHOM norpeLw-
HOCTW NPU U3MEPEHNN
OTKJIOHEHW Jname-

+ MM Tpa, £ MM
0,006 0,015
0,004 0,011
0,004 0,009
0,003 0,007
0,002 0,006

Mpenen gonyckaemom
abconioTHOM norpeLu-
HOCTW NPV U3MepeHnn
PacCTOsHUSA, £ MM

0,025
0,018
0,013

0,009

0,007



ATOS ScanBox c ATOS Q

B coueTtaHunn ¢ ATOS Q ATOS ScanBox 4105 siBnseTcst achdekTrBHON 3D n3MepuTenbHOM MalMHOM ANst U3MepeHus Ma-
nbIX n3gennn pasmepom o 500 Mm JluTble n NnTble Nog, faBneHneM AeTanm 1 Ux OCHacTKK, Npecc-popMbl, LUTaMMbl 1
LITaMMOBaHHbIe eTajln YacTO UMEIOT OYeHb CIIOXKHbIE KOHTYPbI M TeOMETPUIO COeANHEHWA, KOTOpble AOSIKHbI TLWaTesb-
HO NPOBEPSATLCA B XOAE HAPALLMBAHNA TEMMNOB CEPUNHOTO 1N MEIKOCEPUINHOTO NPOU3BOACTBA.

ATOS ScanBox 4105
[abapuTHbIe pa3mepsl 1600 x 1200 x 2100 MM
dnekTponuTaHue CraHgapt, 100 - 240 B (1-dbaza, 16 A)
MakcrmManbHbIN pa3mep getanm @ 500 MM
MakcrmMarnbHasa Macca fgetanm 100 kr
Tun npoema [lBepb Ha NPOAO/bHbLIX HaNPaBASIOLLMX C huKcaLuei
LLinpmHa npoema 685 MM
KpenneHwe k nony He Tpebyetcs, MobUNbHA
KoHuenuuns 3arpysku PyuyHas, KpaHoMm

CoBMECTUMOCTb CEHCOPOB ATOS Core, ATOS Q




MobunbHasa 3D MeTponorus

AHann3 n3MepeHnin Ha Mmecre

I'Ipe;qnpvmmq OOJIKHbI MPOBEPATb MHCTPYMEHTLI, CMCTEMbI 1 KOMMOHEHTBI Aa>Xe BO BpeM4A HEMPEPbIBHOINO Npon3BOACTBa,
4TOObI KaK MOXHO 6bICTpee BHOCUTb NCNpaBJieHUA. Mo sTom npn4nHe MOOUNbHbIE n3MepunTenbHble CMCTEeMbI BCe Hallle Ha-
XOOAT NPUMEHEHWE, MOCKOJIbKY OHU MOTYT NCMOJIb30BaTbCA HEMOCPEACTBEHHO BO BPeEMA MPOM3BOACTBEHHOIO npoLecca.

GOM npegnaraeTt MObWIbHbIE M3MepunTesibHble CMCTEMBbI, KOTOPbIE Oblnn NMpoBepPEeHbI Ha MPaKTUKe, 6naro,u,apﬂ cBOEW rnmb-

KOCTU 1 TOYHOCTU. Takum o6pa30M, owmnoKy, KOTOPbIE BbIABUTNCb Obl TONIBKO B KOHEYHOM npoayKkTe, MOryT ObITb o6Hapy—
JKeHbl HenocpeacCcTBeHHO B MeCTe NX BO3HNKHOBEHWA. DTO NO3BONSET M3beXaTb ONTEeNNIbHOro Noncka NCTO4YHUKa owmnbKu.

3mepeHuna B uexax

BepHoe cOoYeTaHMe annapaTHOro N NporpaMmmMHoOro obecnevyeHna gaeT BO3MOXHOCTb 6e3onacHom NHTEerpaunm Tpex-
MepHOl7I MeTpoJsiornn B NpOnN3BOACTBO. KOpI'IyC CeHCOpa B NPOMbILIEHHOM NCMNOJIHEHNWN 3allMleH OT Nblin 1 6pb|3r

BOAbI.

bnaropaps 6ecnepebonHom nepefaye AaHHbIX MO 3Kpa- MakcrManbHOM NPON3BOAUTENBHOCTY MOXHO 40OUTHCS,
HMPOBaHHbIM OMTOBOJIOKOHHbIM Kabenam, cncreme ca- MNCNONb3ys aBTOMATU3MPOBAHHbIE M3MepPUTENbHblE Ma-
MOLMArHOCTUKMN OOCTUraeTca He3aBUCMMOCTb OT OKpY- wuHbl ATOS ScanBox.

XKeHuna ons pa6OTbI B MPOM3BOAOCTBEHHbLIX MOMELLEHNAX.
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Inspection paint 67

I Nominal  Actusl Dev.  Check
dN +0.32 O
o +858.60 +858.87 027 @

N3mepeHne 60/bLINX 0ObEKTOB

Mpn MHCNEeKTMPOBaHMKN KPYNHOrabapUTHbIX OOBEKTOB, TaKMX Kak KOPabnn, MPOMBbILLIEHHbIE, W BETPSHbIE 3/1EKTPO-
CTaHumK, TpebyeTcs MakCMMaibHO BO3MOXHasi TMOKOCTb 1 MOBUABHOCTL — AJ15t 3TOr0 NPUMEHSIOT POTOrpamMMETPUIO
TRITOP coBMeCTHO € KOOPAMHATHO-M3MepUTeNbHbIMUK cncTeMamu ATOS, KOTopasi MOXeT UCMob30BaTbcsa 6e3 kabens. B
coveTaHnn ¢ ATOS Q MOXHO M3MepsiTb KPYMHble 0ObeKTbI C BbICOKMM pa3peLleHneM.

MopTaTMBHas onTuyeckas hoTorpammeTpuyeckas cuctema TRITOP TOUHO 1 He3aBMCUMMO OT YCSTIOBUIA OKPY>KatoLLLen cpe-
Obl onpenenseT TpexMepHble KOOPAMHATbI ToYek 06bekTa. Ha OCHOBaHMM 3TUX AaHHbIX CUCTEMA TakKe MOXET PacCUmnTbl-

BaTb TPEXMEPHbIE NepeMeLlleHna n ,D,e(bOpMaLl,I/II/I 00BbEKTOB V1 KOMMOHEHTOB.
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ABTOMaTU3NPOBaHHaA

3D meTponiormag  ——
ATO§£@DBom__

ATOS ScanBox cepuinHo Bbinyckaemas 3D nsmeputenbHas MallnHa, padpabotaHHas komnaHuen GOM gns ObicTporo w1
3(pHeKTUBHOIO KOHTPOS KayecTBa Ha MPOM3BOACTBE. HECKOMbKO COTEH aBTOMATU3MPOBaHHbIX cuctem ATO OX
YCTaHOBJIEHO MO BCEMY MUPY, OHM YCMELIHO MCMOJIb3YIOTCA B Pa3/IMYHbIX OTPACASAX MPOMbILLIeHHOCTH. CyLlecTByeT ae-
CATb Mofenew ona pasinyHbIX pa3MepoB AeTane n obnacren NpUMeHEHNUS.



CraHpapTusoBaHHoe KayectBo — ATOS ScanBox npeg-
cTaBnsieT cobol N3MepUTENbHYIO MaLLIMHY, KOTOpast CepTu-
brumposaHa B COOTBETCTBUM C ANPEKTUBON O MALLMHHOM
obopynoBaHUN. B oTanume OT MHAMBMAYaNbHbIX Chnewum-
aNbHO MpPOEKTUpPyeMbIx cuctem, B ciydyae ATOS ScanBox
0N KNIMEeHTa HeT HUKaKOoro pMcka C TOUYKM 3peHnst 3aTpat
Ha 3KCMayaTaumio UaK CPOKOB MOCTaBKW. TeCcToBble U3Me-
peHns MOryT OblTb BbIMOMHEHbI B MOEHTUYHOM MallnHe
ATOS ScanBox, onsg npoBepkn M3MepUTENbHbIX BO3MOX-
HoCTel 06opyaoBaHMS.

ATOS ScanBox 06blYHO MOCTaBAAETCSA CO CKNlada B KpaT-
Yyanne cpoku. B 3aBMCMMOCTM OT TMNa, BBOSA, B 3KCMyaTa-
LMIO MOXET 3aHSTb OT HEeCKOJIbKMX YacoB ans cnctem Ce-
pun 4 1 0o AByx Hepenb Ana 6onblwmx cuctem Cepumn 7 1
8. Bcst KMHemMaTMKa OCHOBaHa Ha HadeXHbIX KOMMOHEHTax
aBTOMaTM3aLMK, a He Ha TOYHOW MexaHuKe, Kak B cslyyae
KOHTakTHbIX KNM. MawwnHbl ATOS ScanBox npaktuyecku
He nofg/iexaT KakoMy-mbo M3HOCY Aaxe B CypOBbIX YC/10-
BMSX OKpY>XatoLler cpefpbl, 1 COXPaHSIOT CBOK BbICOKYHO
TOYHOCTb

“"Closed Loop” — B 13MepuUTENbHbIX CUCTEMAX, MCMOMb3YIOLIMX PODOTOB, ONTUYECKNU CKaHep NepeMeLLaeTcs Ha KOM-

MOHEHTOM. ﬂOCKOﬂbe TOYHOCTb MNO3NLUNOHNPOBaHNA po60Ta He ABNAeTca LOCTaTOYHbIM yC10BMEM O3 MeTposiornye-

CKMX 3ada4y, ana npmneegeHmns |/|3MepeH|/||7| 13 BCEX MO3ULNNM B eNHYI0 CNCTeMY KOOPOMHAT, CaMn N3MEPEHNA OOJIKHbI

ObITb OnpeaeneHbl C BbICOKOW TOYHOCTbIO. Ecnn cuctema paboTaet no npuHumny ,Closed Loop” (3aMKHyTOro Lmknia),

3D-koopamnHaThbl obbekTa cHavana n3mMepaTca (bOTOI'paMMeTpl/I‘—IGCKOI;I cucTemolt, 6e3 kakoro-nmbo BMellaTebCTBa Co

CTOPOHbI KaKMX-NMb0 BHELUHWX BO3AENCTBUIA. BO Bpemsi nocieyloLlero ckaH1poBaHus, ckaHep npeobpasyeT nonyyae-

Mble JaHHble B rno6aany+o cncTemMy KoopanHat C BbICOKOM TOYHOCTbIO.

Bbicokasi CKOPOCTb CKAHUPOBAHUSI — MO CPaBHEHWIO C
TPaAMLIMOHHON KOHTAaKTHOW KOOPAMHATHO-N3MepuTesb-
Hom mawuHom ATOS ScanBox MOXeT yMeHbLUUTb BpeMs,
HeobxoOMMoe ANt U3MEPEHUS U KOHTPOSIS KOMMOHEHTa,
Bonee 4em HanmonoOBUHY.

Space saving — Bce momenu ATOS ScanBox xapakTepu-
3yl0TCA CBOEW KOMMAaKTHOW KOHCTpyKumen. ATOS ScanBox
4105, 5108 1 5120 He TpebyioT KpenneHns cuctemM K nosny
NPeAnpPUATUSA, NN UCNONB30BaHMIO Ha CMeUnanbHbIX 13-
MePUTENbHbIX CTOSIaX NN MOBEPXHOCTAX. VIX MOXHO Nerko
TPaHCMOPTUPOBATL B HYXXHOE MECTO B TeHEHUU KOPOTKOrO
nepuoga BpeMeHu. Bce, 4To HEOOXOAMMO Ha MecTe — NofA-
KIIOYEHHOE 3N1eKTPOnMTaHme.
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OueHKa 1 OTYeTbI N0 U3MEePEHNAM

MO ATOS Professional VMR

cede
¢eée’

&, Paint 1.n
| Tolerance [-1.00 +1.00]

| Awg -0.45

A=t | Sigma +0.28

| Min -1.11

cp1.27 ] corosaf]|max -0,18

CepTndunumpoBaHHoe nHcnekunoHHoe MO

C yenbto obecneyeHns BbICOKON TOYHOCTY I/I3MepeHl/Il7I, NnakeTbl NPOrpaMmmMHOro obecnevyeHuns GOM 6binu nporecTn-

poBaHbl 1 cepTuduumpoBaHbl MHcTUTYTamu PTB, NIST, a Takxxe BHUNMC. TO4YHOCTb MHCNEKUMOHHOIO MPOrpamMMHOro

obecneyeHns NOATBEPXKAAETCS CPABHEHNEM MOMYUYEHHbIX PE3YLTaToB C 3TaSIOHHbIMK pe3ynbTaTaMu. MporpammHoe

obecneyeHne GOM 6bIno OTHECEHO K kKaTeropun 1, — KaTeropmmn ¢ HAMMEHbLUVMMW NOTrPELIHOCTAMU U3MEPEHU.

®dakTnyeckoe-HoOMMHaIbHOE CpaBHEHME — pPaccyUTaHHAA
NOMMrOHaNbHas CeTka OMMCbIBAET MOBEPXHOCTb W3OENN
noboit hopMbl 1 reoMeTpum. NPOBOANTL aHanM3 KayecTsa
N3rOTOBJIEHNS MOXHO Kak Ha COOTBETCTBME C YEPTEXOM, Tak
N MPOBOAUTb CPaBHEHME MOBEPXHOCTEN HEMOCPEeACTBEHHO
¢ CAD. lMNMporpammHoe obecrneyeHrie MOXET BbIMOMHATbL Kak
3D-aHanu3 noeepxHOCTen, Tak 1 2D-aHanm3 no ceyeHusM,
WY ToYKaM. Takxxe BO3MOXHO OcHoBaHHOe Ha CAD noctpo-
eHVe reoOMeTPUYECKNX MPUMUTUBOB, TakMX KaK JIVHUK, NA0-
CKOCTW, OKPY>KHOCTW UAV LINAMHAOPBI.

BbipaBHMBaHWe 1 6a3snpoBaHue — nporpaMMHoe obecre-
yeHne GOM comepXuT Bce CTaHOapTHble yHKLMW BbIPaB-
HUBaHMA. OHYM BKIIIOYaIOT B cebs BbipaBHMBaHMe RPS, nepap-
XMYecKoe BblPaBHMBaHME, OCHOBAHHOE Ha reoMeTpUYeckix
3/1eMeHTaX, BbIPaBHVIBaHME B JIOKASIbHOWM c1cTeMe KOOPANHAT
C UCMOMb30BaHNEM OMOPHbIX TOYeEK, a TakKe Pa3fiNyHble Me-
TOAb! BbIPABHMBAHMS MO HawusydLlemy coBnageHuto (best-fit)
MOBEPXHOCTEN, Takue Kak rnobanbHbI 1 TOKasbHbIM MeToApb!
Haunydulero coBrnagerust (global best-fit, local best-fit). Takxe
MOXHO WCMOSb30BaTh CBOW COOCTBEHHbIE Creumdbuyeckme
BblPaBHWBaHWS, Hanpumep, Ansa nonatok M, Takme Kak Bbl-
paBHMBaHMe NO NPOMWI0 Nepa UM 3aMKOBOW HacTu.
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WHcnekums KpYBbIX JIMHUWA — Grarogapst MoslyyeHHbIM
JaHHbIM O BCe MOBEPXHOCTU M3OENNS, UCTIONb3ys MHCTPY-
MeHTbl MPOrpaMMHOro obecrneyeHusi, MOXHO MOCTPOUTb
KpVBble JIMHUN 1 BU3YaNnM31MpOoBaTh NX XapakTepucTkm. Ha-
npuMep, MOXHO NOYYUTb AaHHbIE O JIMHUK KPOMKM 1 NMPO-
aHanM3MpPOBaTb PaANYChl M IMHUK AM3aliHa, a Takke co3haTb
cnnanH-kpvBble. bnarofaps MHCTPYMEHTaM aHann3a KpUBbIX,

MO>XXHO NMPOBOANTL OLEHKY 3a30P00B 1 HaxsecTa.

TpeHa (aHanu3 wmsmeHeHun B cepum), CraTucTmyeckoe
yrnpasfeHue npoLeccaMmu 1 aHanmn3 gedopmaumm — Mapa-
METPUYECKUIA noaxon, nporpaMmHoro obecneveHnss GOM
NO3BOSISET NPOBOAUTL aHANN3 TPEHOOB 471 MHOrouYncIeH-
HbIX OLEHOK, Hanpumep, Ans CTaTUCTNYeCKOro yrnpaBneHns
npoueccamu (SPC) nnn aHanmnza aedopmaunin. B pesynsra-
Te, HECKOJIbKO YacTel UK 3TanoB B PaMKax OAHOMo MpoekTa
MOTYT ObITb OLEHEHBI, @ TakXKe MOryT ObiTb OnpeaeneHbl 3Ha-
YeHUs CTaTUCTUYeCKOoro aHanmsa, Takme kak Cp, Cpk, Pp,Ppk,
Min, Max, Avg and Sigma.



= Cone 5.Concentricity

$

P 3 m 1
o — Sigma +0.03

Pp+2.640 Ppk+2.860 Max +0.23

KoHTposb aonyckoB copmbl U pacrionoxxeHus (GD&T)
B omnyme ot npocroro aHanmsa pasmepos, GD&T aHanm3
okycnpyeTcs Ha QYHKLMOHANIbHOM acrnekTe W3genun.
GD&T anniemeHTaMu ABNAKOTCA, Hanpumep, 4OMyCcKX Ha Nnio-
CKOCTHOCTb, MapaieflbHOCTb WAV LMAVHAPUYHOCTb. Bo3-
MO>EH Kak MPOCTOW aHa M3 Pa3MepPOoB 1 MOCaoK C yHeTOM
TpeboBaHMM MaTeprana, Tak U KOHTPOJSIb AOMYCKOB (hOpMbl
N PACMONOXEHNs B JTOKaNbHOW cucTeme 6a3 nan nokanb-
HOW c1cTeMe KOopaMHaT.

MNHcnekums nonatok — 119 KOHTPONA Ka4yecTBa aapo — U
rMOPOANHaMMYecKMX Npoduaen, AOCTYNHbl cneuvanbHble
WNHCTPYMEHTbI, KOTOPble MOFYT ObITb MCMOMb30BaHbI, Ha-
npuMep, 415 NHCNeKLMN CpeaHEN NNHUM NPOdUIs, XOPAb
npodUAs AW TONLWMHBI npoduaa nonatok M Ha ocHo-
Be 2D-ceyeHunn. Takxke MOXET ObITb paccynTaH LeHTPoUL,
pafmyc BXOOHOW/BbIXOAHOW KPOMKW 11 MOBOPOT MNPOduis.

OTyeTbl — MOLYJ/1b OTHETbI MO3BOJIAET MOJIb30BATEJIAM CO30aBaTb OTYEThI, cCOAep>Xallne CHUMKN, |/|3o6pa>KeHv|9|, Ta6J'IVILLbI,

avarpaMmMmbl, TeKCT 1 rpacbleM. Pe3yanaTb| MOryT ObITb BM3yanin3npOBaHbl 1 OTPEOAKTUPOBaHbI B MOJIb30BATE/IbCKOM UH-

Tepdelice, a TakxKe 3KCNOPTUPOBaHbI Kak PDF dan. MNonb3oBaTenbekme WabnoHbl MOMyT NCMOSIb30BaTbCst MHOTOKPATHO, U

Ka>kgoe M306pa)KeHl/le, COXpaHeHHOE B OTHETE, MOXXHO BOCCTAHOBWTL B 3D okHe.

O Nominal}+0.40
+0.18

Min +0.14

Nominal| Actuall Dev. Check

% |

4. 0.10]Plane E 0.01 Ha
| 0.50|A-B|C 0.40¢ —0
O o040|Conel  0.07 [a




EQAVHBIV TEXHOOTMYEeCK NapTHEP

000 «ONM» npepnaraet ObICTPYIO 1 HAOEXHYHO NoAOEePXKKY KoHuenuma obyveHns GOM ocHOoBaHa Ha MPaKTUYECKMX
KJIMEHTOB 1 yC1yru, KOrAa 3To Heobxoaumo. Mogaepkka nyc-  y4ebHbIx Kypcax Anst pasHbix ypoBHel: 6a3oBoe v yrnybneH-
nyrn OO0 «OIM» 0cHOBaHbI Ha TPEX OCHOBHbIX MPUHLMMAX: Hoe obyyeHue, a Takxke Kypcbl 3kcnepToB. Mogynu moryTt
YnaneHHas nomMolLb, CepBrC 1 PaclUpeHHas rapaHTus. ObITb 0ObeAMHEHbI 1 OCHOBaHbI APYT Ha Apyre.

MHoroumcneHHble yaiyrn 1 y4ebHble Kypcbl MOMOratoT MOJb30BaTeNsiM B X MOBCEAHEBHON paboTe Npu MCNOMb30BaHMM
3D-meTponorun. YuebHble Kypcsl 1 BeOMHapb! yriyonsioT 3HaHUS 0 NporpaMMHOM obecredeHnn 1 MoKasbIBatoT JdasibHenLne
0061acTV NPUMEHEHSt U3MEPUTESbHBIX CUCTEM.

OHNanH nopTan NPefoCTaBSeT UHCTPYKLMY, yHebHble Nocobus 1 YacTo 3afaBaeMble BOMPOCh! 1 OTBETHI A1 MOMb30BaTeNeNn.
Kpome Toro, cyectyeT hopym /1 obMeHa naesamum 1 NOAAEPXKKN Apyr Apyra.

Ha KoHdepeHUmax 1 npakTnyeckmnx cemmHapax,GOM Hanpsmyto AennTca 3HaHMSMU O MPOLIeccax U TeXHONOMMSX M3MEPEHUIA.
HoBoe npepnoxeHne GOM Care coyeTaeT B cebe nogaepkKy 1 CepBuc 4as nameputensHbix cuctem o GOM Ha [OroBOpHOM
OCHOBE.

Cucrembl komnaHuy GOM npumestor — Audi, ABB, adidas, Airbus, Alcan, Alcoa, Alfa Laval, Alstom, Arcelor, Asics, Aviadvigatel,
Avtovaz, BASF, Bayer, Bentley, Blaupunkt, BMW, Boeing, Bombardier, Bosch, Braun/PG, Bridgestone, Cessna, Chrysler, Daihatsu,
Daimler, DLR, DuPont, E.ON, EADS, Eurocopter, Faurecia, Fiat, Fisher-Price, Ford, Foxconn, Fuji, Gillette, GM, Goodrich, Goodyear,
Gorbynov Aviation, Greenpoint, Hella, Hilti, Honda, Honeywell, Howmet, Hyundai, Isuzu, Jaguar, Johnson Controls, Kia, Land Rover,
Lego, LG, Lockheed Martin, Mattel, McLaren, Michelin, MTU, NASA, Nike,Nissan, Nokia, Onera, Opel, Philips, Pininfarina, Porsche,
Pratt & Whitney, PSA, Reebok, Renault, Rolls-Royce, Salzgitter Mannesmann, Samsung, Sanyo, Seat, Shell, Siemens, Skoda, Snecma,
Solar Turbines, Sony, Stihl, Subaru, Suzuki, Tata, Tesla, Thule, ThyssenKrupp, Toyota, Triumph, Villeroy+Boch, Voest Alpine, Volvo,
VW, Walt Disney, ZF
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O KOMMNaHU

000 «OM» ¢ 01 ntong 2017 r. ABNSETCA Ha TeppUTO-
pun Poccun, KasaxctaHa, benopyccnm v gpyrux crpaH
CHI eOMHCTBEHHBIM OdULMANbHBIM  AUCTPUOBLIOTOPOM
burpmbl GOM GmbH, nponsBoauT noctaeky cructem ATOS,
ARAMIS, PONTOS, ARGUS, vx nHctannauuio n obyyeHue
COTPYAHWKOB paboTe Ha HMX, OCYLLLECTBASET rapaHTUINHOE
1 nocnerapaHTuiiHoe obcIyXnMBaHWe, opraHm3yeT 1 Npo-
BOAMUT NEPUOONYECKYIO METPOMOTMYECKYIO MOBEPKY C Bbl-
hayen caupetenscTea o noBepke oT BHNMC PO.

CeptudnumposaHHblie durpmon GOM GmbH cneunanu-
ctbl OO0 «OUIM» (rpaxpaHe PD) BbINOMHAT onepaTuB-
HOe cepBUCHOE OBCYXMBAHME, PEMOHT U TEXHUYECKYIO
nopfepxky. OO0 «ONM» BbINOMHAET MOCTaBKy pPacxof-
HbIX MaTepunanoB (Mapkepbl, aHTUBNKOBBIN CNpe) 1 3a-
MacHbIX YacTewn Cco CBOero cknaga B r. Mockse.

000 «OVM» aBnaeTcs NpaBoNpPeemMHUKOM MO rapax-
TUMHOMY 1 Noc/ierapaHTUnHOMy 0b6CyXXMBaHWIO BCeX OM-
TUYECKUX U3MEPUTESTbHbIX CUCTEM MPOM3BOACTBa DUpPMbI
GOM GmbH, koTopble OblIY NOCTaBNEHbI Ha TEPPUTOPUIO
Poccnnckon @egepaumn.

KomnaHua GOM unmeeT 26-neTHUI onbIT paboTbl B 06-
acTn co3[aHns 1 npuMeHerHns 3D onTruyeckmnx nsmepm-
TenbHbIX MawwnH. Cebiwe 1000 coTpyaHnkos, 7 hunnanos
B EBpone, 45 odurcos no mupy, cebiwe 17 000 nHcTanns-
unn obopynoBaHus no mupy, 6onee 200 MHCTaNNALNRA B
Poccnun.

B Hauyane 2000 roga 6bI10 3ak/OYEHO COrnalleHne ¢
koMnaHuen GOM 06 3KCK/H03MBHbIX MOCTaBKax Ha Teppu-
Topuio Poccum n CHT. C Toro MomMeHTa nocTaBneHo 6onee
200 cucrem.

TexHnyeckne peweHus, npegnaraemole OO0 «ONMy,
NPUMEHSIOTCS KOMMNAHUSMU aBMaKOCMNYECKOM, aBTOMO-
OUNbHOW, PaANO3IEKTPOHHOM NPOMbILLITEHHOCTU, HAW 1
yHUBEpCUTETaMMN.

Mbl npegnaraem obopyaoBaHMe B pa3inyHbIX BapraHTax
NCNOSIHeHWS Ana 1abopaTopuii N NPON3BOACTBEHHbIX Lie-
XOB:

e MobunbHoe
e CTaunmoHapHoe

° ABTOMAaTV3MPOBaHHOE

MpenmyllecTBa BeckoHTaKTHbIX OnTuvecknx M3mepun-
TeNbHbIX MalUVH, MO CPaBHEHMIO C TPAAULIMOHHBIMU KOH-
TaKTHbIMW KOOPANHATHO-U3MEPUTENbHBIMY MaLlLUVHAaMU:

1. ConocTaBmMbl N0 06beMaM MHBeCTULNN. KOHCTPyK-
LMst ONTUYECKUX U3MEPUTENBHbBIX CUCTEM He CBA3aHa
C JOPOrMMU M BICOKOTOYHBIMW MEXaHM3Mamu, a
OCHOBaHa Ha COBPEMEHHOW ONTO3NEKTPOHMKE U
MaTeMaTNYeCKNX anropuTMax TO4YHOM 06paboTku
n3obpaxeHunn. OTCYyTCTBYIOT 4OPOrne MexaHn3Mmbl,
N3roTOB/IEHHbIE MPY MOMOLLM TOYHON MeXaHWNKMN.

2. YcTaHoBKa 0b6opynoBaHusa He TpebyeT n3MeHeHus
NAaHMPOBOK 1N MOAFOTOBKM PyHOAMEHTA.

3. COKpaLLI,eHVIe BpeMeHW HanMCaHA N3MePUTESTbHbIX
nporpamMm n rnpotuecca |/|3|\/|epeH|/||7|.

4. YHMBEPCANbHOCTb CUCTEMbI U3MEPEHUS AJ15 N0ObIX
TUNoB 06bEKTOB 1 pa3MmeposB. (He TpebyeTca nonon-
HUTENbHbIA UHCTPYMEHT).

5. bnok cneumanusmpoBaHHoro MO no3BonseT peLlaTtb
3aja4m nopg koY B 1 mporpamMmme: CkaHnMpoBaHue,
aHanu3 n3mepeHnin, GopMmnpoBaHne OTYETOB.

6. ObecneymBatoT NOTHOMAaCLUTabHble MOBEPXHOCTHbIE
n3MepeHns 06bEKTOB, C IerKO YNTaeMbIM BU3yann3u-
POBaHHbIM MOHSATHBIM OTHETOM W LIBETOBOW KapTOM
OTKIOHEHU. AHaNN3 OTKIIOHEHU POPMbI 1 pa3mMe-
poB unsgenuin otHocutensHo CAD mofenen.

7. YnpolatoT 3agady novcka gedekTos 1 obecneun-
BalOT KOMMJIEKCHOE JOKYMEHTMPOBAHME OTHETOB,
BKJItOYasa aHanuTnyeckoe MO Spc pacyeTa napame-
TpoB Cp, Cpk.

8. TpebytoT Manoe BpeMs Ha MycKOHanagky 1 Hu3Kue
3KCNIyaTaUMOHHbIe pacxodbl.

9. BO3MOXHOCTb M3MepeHUst II0ObIX reOMeTPUYeCKnX
3/1eMeHTOB 06bekTa Mo oL POBaAHHBIM AaHHbLIM
(NMHeHbIe N YrOBblE TPEXMEPHbIE pa3mepsbl, 4O-
nycky hOpPMbI M pacnosioxeHus). etanu c noBepx-
HOCTAMU CNTOXKHOW hopmbl: nonaTkm MM v npo-
YMX YCTAHOBOK, Kynayuku, npecc-hopMbl CSIOXKHOM
dopmsl, 3y6yaTble koneca. KopnycHble 1 NNCTOBbIE
netann. bonbluve BO3IMOXHOCTM NO aBTOMaTU3aLmMm
N3MEpPEHUI NapTUI feTane poboTU3MPOBaHHLIMU
cMcTeMamMm.

Ha ocHoBe uudposoit 0b6paboTku n30bpaxeHnn pe-
3y/bTaThbl U3MEPEHUI UCMONb3YIOTCS AJ151 KOHTPOJIsS Kaye-
CTBa NPOAYKLMM Ha BCEX CTaAMsiX MPON3BOACTBA, KOHTPO-
NS TEOMETPUM 3aroTOBOK, WU3LESININ, OCHACTKK, aHanmn3a
cobVPaeMoCTy, aHanmM3a U3Hoca AeTanen 1 OCHacTKu, pe-
BEPCUBHOIO VHXUHUPWHIA. T1py 3TOM peLuatoTcs 3ajaun
oumdpoBKM 1N N3MepeHns 0ObekTOB, BO3HUKAIOLLME MPK
MOAroTOBKE MPOM3BOACTBA M B MpOLiecce BbiMycka Mnpo-
OyKumnn.
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