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[PV OLEHKE MOrPELUHOCTEN ®OPMbI Mbl HE MOJTATAEMCA HA
OWYLWEHNA. ANA 3TON0 Y HAC ECTb MARFORM

> | Ha pab6otocnocobHOCTb 1 LONTrOBEYHOCTb A€Tanu, MOMUMO €€ pa3MepoB, CYLLECTBEHHO BNUSET Takxe ee dopma. Hesasucumo ot
TOrO, UAET /I PeYb O KPYIOCTH, NIOCKOCTHOCTU, MPAMOAMHENHOCTM, COOCHOCTM UK BUeHUN - KO BCeM napameTpam npeabasnsiotcs sce 6onee
BbiCOKUe Tpe6oBaHus, 0CoBEHHO K AieTansm B (hopMe Ten BpalleHus. BoinonHeHne atux Tpe6oBaHuii BO3IMOXHO TONbKO NpU U3MepeHun AeTanei
Ha BbICOKOTOUHbIX, ONTUMU3MPOBAHHBIX CUCTEMAX WU3MEPEHUs MOTPELUHOCTEl (hopMbl 1 PAcmonoXeHus nosepxHocTeill. byap 1O TexHuka gns
BMpbICKa TOM/MBA, MUKPO3NEKTPOHUKA, MEXaHU3Mbl BLICOKOI TOYHOCTI UM MELULMHCKARA TEXHIKA: (DYHKLMOHANBHO BaXHbIE AeTan CTaHOBATCS
MeHblle B pasmepax W TouHee. YT06bl NPOU3BOACTBO MO0 B Haubonblueil CTeneHU UCMONb30BaTh 3afaHHbie JOMYCKW, HEOMpeneneHHoCTb
n3MepeHus [oMkHa GbiTb Kak MOXHO MeHblue. MarForm nomoxeT Bam cHU3UTb NPOU3BOACTBEHHbIE Pacxofbl, U3bexas npu 3TOM MOBLILLEHIS
3atpar Ha KOHTPOJIb - C MOMOLLbI0 HAAEXHbIX HOBEMALWNX CUCTEM, B BbiCLIE! CTENEHU aBTOMATU3UPOBAHHbBIX, TUBKMX U TOUHbIX. s Kaxgoro

TpebosaHua MarForm npegnaraet noaxoasilyio KoMbuHaLuio. |
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MarForm. Kpyrnomep MMQ 400. cucTeEMA M3MEPEHHS, HA KOTOPYIO Bbl MOXETE
MONOXWTbCA, BNA [ETANENA, HA KOTOPBIE Bbl MOJTATAETECh

P> | Bo MHOrux acnekTax noBCeAHEBHOI XU3HI Mbl JOBEPAEM HafleXHOii paboTe TeXHUYECKUX KOMMOHEHTOB. byab To TopMo3Has cuctema ABS,
YCTPONCTBO BNpbICKa UK Kopobka nepefay Hallero aBToMobuns, XecTkuii AUCK KOMMbIOTEPA, KOMNPECCOP KOHAMLUOHEPa, HOXI 31EKTPOBPUTBEI
UNI 3aKPLINKK camorneTa - ANs HafeXHoll paboThl U [ONrOBEYHOCTI MOABUXHBLIX KOHCTPYKTUBHLIX SNIEMEHTOB Hanbonee BaxHbIM SBAAETCA UX
conparaeMocTb. Y1o6bl rapaHTUpoBaTh COMPAraeMocTb TeNl BpalleHus, 3afaloTcA XeCcTKue AOMYCKM JOMYCTUMBIX OTKOHEHWA OT ugeanbHoit
copmbl. CobriogeHne aTux JONYCKOB MOXET 6biTb MPOBEPEHO TOMbKO BbICOKOTOYHBIMU, CMELNANbHO NPUCNOCOBNEHHBIMU NI 3TOFO cUCTeMamu
n3mepenus gopmel. MarForm nomoxet Bam CHU3UTb NPON3BOACTBEHHbIE U3LEPXKKM, U36€XaB NpU 3TOM MOBLILLEHUA 3aTpaT Ha KOHTPOMb, 3a

cueT MpUMEHeHUs HafeXHbX COBPeMeHHbIX Mpubopos Bhicovaiiieit TouHocTu. MarForm npeanaraet ana kaxporo TpebosaHus noAxoAALlyio
KOMBUHaLWIO. | <«
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Ewe 6bicTpee, eLue nyywe, elue crabunbHee:

Hogbiit MarForm MMQ 400-ii cepun

L

Z

MMQ 400-it cepumn no3BONSET MOMHOCTbIO B ABTOMATU4ECKOM pexumMe
13MepATb norpeluHocT chopmbl 11 pacnonoxerus no DINISO 1101, Takve
KaK KpyriocTb, MPAMOMMHENHOCTb, MapasnenbHoCTb, COOCHOCTb, bueHue,
UWAMHOPUYHOCTD WA KOHMYHOCTb. Bee mprbopbl OCHALLIEHbI BBICOKOTOUHOI
OCbIO ANA U3MEPEHNS KPYITIOCTU, & TaK e FOPU3OHTSTbHBIMY 11 BEPTIKASIbHBIMU
OCAMU Pa3fMYHON [NMHBI ANA U3MEpeHUs npamonuHeiiHocTn. C aTum
YHUBEPCabHBIM KPYroMepoM Bbl Haunyuluum o6pa3om NoaroToBNeHbl K
peLLeHnio 3afay no U3MepeHnio pasnuyHbix fetaneid. MHOXecTBO onuuil n
pasHoobpasHble MPUHaANEXHOCTI MO3BOMAET IErko 1 yaobHo apantuposath
cucTemMy ANA U3MepeHus fJeTaneii co cneuyuduyeckoin reometpuen.
lMporpammHoe obecneveHne MarWin Advanced Form o6ecneunsaer
MaKCUMasbHYIo rM6KOCTb MPU OFHOBPEMEHHOI MPOCTOTe 3KCMnyaTaLyi.

Wcnonbayiite To4HOCT!

Ecnu Bbl npoBepseTe NpurogHoCTb CPELCTBa U3MEPEHUs UM OLeHuBaeTe
HeonpeAeneHHoCTb n3mepeHua, To Bam 3Hakoma npobnema: Ha OCHOBaHMM
TEXHUYECKIX JaHHbIX CUCTEMbI U3MEPEHIs AaneKo He BCera MoXHO caenarb
3aK/ioyeHne O MPUrogHOCTU CUCTEMbI [N1A BHINOMHEHUA OMpeaeneHHoI
METPOOrYECKOIi 3aga4n. AT0 pesynbTar Toro, YTo 3TY AaHHble NonyyaioTcsa
B MOYTW WAEANbHbIX YCMOBUAX, HA WUAEANbHbIX AETanAX WaM 3TanoHax.
Asnsascb nuaepom puiHKa pedepeHTHbIX Kpyrnomepos, Mahr Ha npotaxeHun
LECATUNeTU [OKa3blBaeT, Kakux nokasateneli MOXHO A0BUTLCA B STUX
YCNOBUSAX.

TpeboBaHus, NpembABNAEMble K U3MEPUTENbHOA CUCTEME Ha MpakTuKe,
13BecTHbl pupme Mahr no pesynbTatam MHOMOUMCIIEHHbIX MPUEMOYHbIX
UCMbITAHNA 11 MIPOBEPOK MPUTrOZHOCTU Y KIMEHTOB B BCEM Mupe. [Moatomy
CErogHa Mbl roBOpUM 60sbLLIE O MONE3HOI TOYHOCTH CUCTEMbI 3MEPEHUSA
11 MOHUMAEM MOg, 3TUM TOYHOCTb, KOTOPYIO MOXHO 0BECTIEUUTUTD B YCTIOBUSX
peasnbHOr0 npumeHeHns. OCKOMbKY «TeopeTuyeckue» XapakTepucTuki
MHOTUX CUCTEM W3MepeHus bonee 4Yem AOCTATOYHbl ANA 6oMbLUMHCTBA
METPONOrMYECKIX 3afaq, Hallell Liefbio Bbi10 MOBbICUTH MONE3HYI0 TOYHOCTD,
3a CYET COKpALLEHNA YyBCTBUTENBHOCTI K BHELLHUM BO3AEUCTBUAM.

OcHoBHble BHELLHIE BO3AENCTBUA ONPERENAIOTCA YCIOBUAMI 3KCTyaTaLuin
11 OKPYXaloLLell Cpenoi.

Mo ycnoBusMY SKcnyataLuy Noapa3yMeBaloTcs U3MEpUTENbHOE Yeunme,
Yron HaK/oHa LLYNOBOA KOHCONU, U3MepeHue B 3eHIUTe, 3aKpenneHine

1 BblpaBHMBaHWE AeTani, Mecto U3MepeHusa, ctpaterna 1 napameTpbl
n3mepeHus. iameputenbHas cuctema JomkHa bbb HEBOCTIPUMMUMBA

K OLLUMBOYHBIM YCTAHOBKAM WA YCTaHABMNBATb BEPHbIE NapameTpbl
He3aBuCUMO OT onepartopa. [inA yMeHbLUEHA BINAHUA NapameTpoB
aKcrnnyataLm CyLLECTBEHHYIO POfb UrpaeT NporpaMmMHoe obecneyeHue,
KoTOpOe JOMKHO obecnevrBaTb MPOCTOTY 3KCMAyaTaLyn, rmbKoCTb
MpOrpamMMuUpOBaHIA 11 3aLLUTY OT HenpeaHaMePeHHbIX U3MEHEHMUIA.

[Mog okpyxatoLLeii cpefoii nogpasymeBaloTes Takue akTopsl kak
Temneparypa, Bubpauus 1 3arpssHeHie, KoTopble MOryT BAUATb Ha
pe3ynbTathl U3MepeHUs.
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YBenuueHune nonesHoi TOYHOCTH 1 pacLumupeHne obnacti npumMeHeHus
- 3TM 3afauu CTaBUANCh Ha NepBblIii NNaH Npu pa3paboTke cUCTeMbl
MMQ 400.

Mpu 3TOM paspaboTuMKie YaCTYHO MOTMIN UCMONb30BATb YXe MPOBEpeHHble
Ha MpaKTKe HageXHble KOMMOHeHTb. K mpumepy, MOTOpU3UPOBAHHYIO
wynosyio ronoky T7W, Haunyywum o6pa3om 3apekoMeHZoBaBLLYio cebsi B
npeabigywiein mogenn MMQ 44 n HawepLwylo npUMeHeHne B Kpyrnomepax
MFU 100 n MFU 800.

MpumeHeHue ynpasnsemoti ot HI1Y wwynosoit ronosku T7W 1ckniouaeT BnuaHue
orneparopa npy U3MEHEHNIN HanpaBneHa U3MepeHis, YCTaHOBKE yrma Luyna
1 MpU CMEHe LLYNoBOi KOHCOMM. MpefenbHo Masoe uaMepuTenbHoe yeunme
1 MPEBOCXOJHAA JMHEHOCTb Takxe 06ecneuMBaloT TOYHOCTb B peasibHbIX
YCIOBUAX.

Mnatcpopma nporpammHoro obecneveHus MarWin Takxe otnuyHo
3apekomeHioBana cebs B BepxHeMm cermeHTe pbiHka (ProfessionalForm).
Tem He MmeHee, cneunanbHo ana MMQ 400-2 6bina paspabotaHa cuctema,
no3BoNAOLLAA MY MOMOLLA "MOMOLLHUKOB" 1 MHTEPAKTUBHOMO 06yvatoLLero
NporpaMMmUpOBaHnNA ferko W MpocTO CO3fasatb  ONMTMMU3UPOBAHHbIE
nporpammsbl. Hosas Bepcus AdvancedForm Bkniounna B cebs onbiT YeTbipex
MOKOMEHNIA ThICAYEKPATHO MPOBEPEHHOI Ha npakTuke cuctemsl FORM-PC.
HoBble dhyHKLMM, Hanpumep, aBTOMATMYECKOe pacro3HaBaHUe KPOMOK,
MOBBILLIAIOT HAZEXHOCTb 11 BOCTIPOU3BOANMOCTb U3MEPEHUiA MPK NPOCTelLLEM,
He3aBUCMMOM OT Monb3oBarens, obpaLleHin

I'IpoaepKa NPUroAHOCTN CUCTEMbI U3MEPEHIA - 0OCHOBA obecreyeHIs kavecTsa.
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(Dpr‘aMeHTaﬂbHaﬂ HageXHOCTb N BbiICOKaA TOYHOCTb TepMqucKan repmeTtunsauusa

Bea koHctpykums MMQ 400 6a3upyetcss Ha MPOYHOCTW, XECTKOCTW 1
YCTONYMBOCTI K BO3AENCTBUAM. TEXHUYECKUE XapaKTEPUCTUKL 3TON CUCTEMBI
ONpefensioT HOBbIN YPOBEHb AMA AAHHOIO Knacca CUCTeM.

NameHeHne Temnepatypel — Bpar mo6oro TouHoro usmepeHus. OpHako
He Bcerga MOXHO obecrieyuTb 6naronpuATHbIE YCMOBUA MOMELLEHUIA, B
KOTOpbIX MpoBOAATCA u3MepeHus. Okcnyataums MMQ 400 BosmoxHa u
npu HEONTUMasIbHbIX YCNoBUAX. MpuMeHeHe OFHOPOAHbIX MaTepuanos
obecneunBaeT paBHOMEPHOE TEN/IOBOE PACLUMPEHUE, B peaysibTare reoMeTpus
npu pasniuHbIX Temnepatypax He U3meHsieTcs. Kpome Toro, kak ocHoBaHue,
Tak U BepTMKanbHas OCb MONHOCTBIO TEPMUHYECKU W30NUPOBaHbI. TakiM
06pa3om, U3MeHeHIe TEMNEepaTypbl OKpyXaloLLiel cpeabl 04eHb HE3HAUUTENBHO
BAMAET Ha pesysbTarbl u3MepeHus. BHyTpeHHIe UCToUHUKY Tenna (geuraren,
3MNEKTPOHUKA) AOMONHUTENBHO U30MMPOBaHBI 11 PACTIONOXEHD! TaKM 06pa3oM,
uyTO UX TEMIIOBOE U3My4eHUE He MOXET BO3AENCTBOBATb HA U3MEPUTENbHbIE
ocu.

OcHoBaHue

OCHOBHUE ABNAETCA, MOXHO CKasaTb, (DyHLAMEHTOM KaX{oi CUCTEMbI
namepeHns. CTabunbHOCTb MexaHudeckoll KoHcTpykuun MMQ 400 He
BbI3bIBAET HUMKAKIX COMHEHUI 1 0BecneynBaeTcs CTaslbHbiM OCHOBaHUEM C
BHYTPEHHUMU pebdpamul XecTKoCTU. B OCHOBaHUM YCTaHOBNEHa MexaHUIeckas
0Cb BPALLEHUS.

BepTuKaanaﬂ n3mMmepuTtenibHaa oCb

ToNHOCTLIO 3aHOBO pa3paboTaHHas BEPTUKabHAA OCh TaK Xe CMOHTUPOBAHa

B CTANbHOM KOPMYCe U C MOMOLLBIO CMELMAbHbIX YCTAHOBOUHBIX 3NEMEHTOB

BLICTABIIAETCA C BHICOKOM TOUHOCTBIO MapanfeNibHo Mo ocit BpaLLieHus. Ocoboe  MEXaHMUECKUl NOALIMMHUK: XecTKOCTb Ao 70 pa3 Bbile, YeMm
BHUMAaHWE YeneHo [ONrOCPOUHON CTABUNLHOCTI 3TOM, KPUTUUECKON ¢ Touk ~ BOSAYLIHOTO

3PEHNA METPONOrYECKUX XapakKTEPUCTUK, YCTAHOBKE U K TOMY, uTo6bl OHa Mahr - Beuyu.wn?l MPOV3BOJUTENb MOALINMHIIKOB BbICOYAliLLEN TOYHOCTY

6bina HEBOCTPUAMYMBA K BHELHUM BAMAHUAM. Kak BCe MexaHudeckue ANS BPalLEHAS U MUHElHbX NepemelLeHMii U NOCTABAReT 3akasuikam BO

KOMMOHEHTLI, dhopma cToliki bbina ontumusuposaHa B cucteme CAMP ¢ peen MUpe B 06MacTAX MAalLUHOCTPOEHNUS, TOYHOFO MPUBOPOCTPOEHUS,

Cnonb3oBaHnem MeTofja KOHe4HbIX 3NEMEHTOB. ONTUKN, MERULMHCKOA W 3NEKTPOHHO npombiuneHHocT 6onee 100.000
LIApMKOBLIX HanpasnAlLwWwMx exerogHo. Kpome Toro, yxe 6onee 60 net
Mahr nponsBoguT BbICOKOTOUHblE BO3AYLUHbIE MOAWMNHMKKM. Mcnonbaysa
yHUKanbHble TexHonorum, Mahr ymeer couetatb NpeuMyLLEecTBa BO3AYLLHbIX
11 POYHOCTb MEXaH4YECKINX MOFLLINMHIKOB.
B BO3AYLLHbIX NOALLMMHIKAX B3AUMHbIE KOHTAKTHbIE HArpy3KIN pacnpefenseTca
uyepe3 BO3AYLLHbIV 3a30p MO 04eHb 60MbLUON Naowaan. bonbluas noBepXHOCTb
KOHTaKTa obecneyMBaeT NPeBOCXOAHbIE MapameTpbl paguanbHoro bueHus.
Pasymeertcs, 4o Tex nop, Noka BHELUHME BO3AEICTBIA OCTAlOTCA B Mpefenax
HOpMbI. BHeLLHWe Harpy3ku, Hanpuvep, oT NpUBOAA, 13-3a HEPABHOMEPHOTO
pacnpegeneHna Harpysku unu ot Bubpauuit, bymyT nepepasartbcA Ha
NOAWMNHUK. VX BAMAHWE HA TOYHOCTb 3aBUCUT OT XECTKOCTU MOALLMMHIAKA,
KoTOpasA B BO3AYLUHbIX MOALUMMHUKAX KOHCTPYKTUBHO AOCTATOMHO HU3KaA.
B mexaHnuecKux NOALUNMHMKAX LLAPUKIA OCYLLECTBAAIOT HEMOCPEACTBEHHYIO
MeXaHU4ecKylo CBA3b MeXZy POTOpoM W cTatopoM. BcnepcTeue atoro
pocturaetcs o 70 pa3 6onbLuas XecTKOCTb U BMECTE C TeM HEBOCMPUMMUNBOCTb
K BHeLHUM Bo3gelicTBnAM. OfHaKo OrpaHMYeHHOe YMCNO TOYEK KOHTaKTa
CHUXAET UHTErpaLuoHHblii achchekt. [MoaToMy OBbluHbE MeXaHUYeckue
MOLLIUMHIUKIA HE TaK TOUHBI.
Brarogapa yHWKanbHOCT KOHCTPYKLMIA, HakomneHHOMy 3a AeCATUNeTMA
OMbITy, WCMONb30BAHMIO CMELMabHbIX MPOU3BOLACTBEHHbIX TEXHONOMUA I
marepuanos, MexaHuyeckie nogwmnHukn Mahr gocTuraior ypoBHs kauecTsa
NPEeBOCXOAHbIX BO3AYLLUHbIX MOALIMMHUKOB. W 3TOT ypoBeHb ocTaeTcA
HEN3MEHHbIM 11 B CIIOXHbIX 3KCMITyaTaLyoHHbIX ycnosusx!
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Pa3mMepbl U rubkocTtb

MMQ 400 obnapgaet 6GombluUM [uUanasoHoM WU3MepeHUs. ITO He TONbKO
BLIFOAHO MU M3MepeHnM rabapuUTHbIX TOYHbIX AETanedl, Ho 1 faeT peseps
HaZIeXHOCTN 1 rMOKOCTb BO MHOTUX OTHOLLEHUAX: Harpy3o4Has CrnocobHOCTb
ctona fo 60 kr u 6onblias MOBEPXHOCTb CToNla MpegocTaenalT Bam
BO3MOXHOCTb BbifOpa pa3ni4HbiX BapUaHTOB 3aXUMHBIX NPUCMOCOBNEHNiA
(Hanpumep, MpU SKCLEHTPUYECKOI YyCTaHOBKe fAeTtanu) 6Ges HapylleHus
npefenbHbIX rpaHuL,. YcTaHoBKa AeTani He npeacTasnseT npobnem bnarogaps
CMELLEHHON Janeko BripaBo CToiike. bonblume auanasoHbl nepemeLLeHns
JAl0T BO3MOXHOCTb W3MEPEHUA B CaMblX Pa3MuuHbIX MO3ULNAAX: Hampumep,
C nepeberom 3a oCb BpaleHWs ANA  OLEHKM napannenbHOCTU.
Bonblune pa3amepbl 30HbI U3MEPEHU TaKKE rapaHTUPYIOT BbICOKYIO TOYHOCTb
CO 3HAUUTENbHBIMI PE3epBaMit 1 HE3HAYUTENbHONA UYyBCTBUTENBHOCTBIO K
BHELLHUM Bo3peiicTauaM. Bee ato rosoput 3a MMQ 400, Tak kak - 3HaeTe /v Bl
yXKe ceropHs, kakue aetanm Bol GyaeTe fomkHb! M3MepsTb nocnesastpa?

KomnakTHoCcTb

HecmoTps Ha BecbMa BHYLUUTENbHbIN Pa3Mep 30HbI U3MEPEHUS, 3aHMaeMas
MMQ 400 nnowanb 3aMeTHO MeHblUe, YeM Y CPaBHUMBIX C HUM CUCTEM.
Brnarogaps BCTPOEHHON B CUCTEMY 3MEKTPOHUKE U OTCYTCTBMIO BO3JYLLHbIX
noawunHukos, MMQ 400 He HyXgaetcs HU B Kakux AOMOMHUTENbHbIX
yctpoiictBax obecneveHns. Moatomy octaetcs bonee Yem LOCTATOMHO MecTa
ANA 3proHOMIYHOro 06yCTpoIiCcTBa pabovero MecTa.
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dproHoMu4Hoe pabouee MecTo

MMQ 400 craHgapTHO MOCTaBASETCA CO CTONOM JAf CUCTEMbl C
rabaputHbiM pasmepom 1150 MM x 750 MM (4T0 COOTBETCTBYET pasMepam
esponanetsl). Ha 3ToM yCTO4MBOM CTONE AOCTATOMHO MECTA ANA MOHUTOPA,
KnaBuarTypbl 11 NPUHaANEXHOCTER, a ero wupuHa 1 rybuHa obecneymsaot
cBOBOfIHOE MPOCTPAHCTBO ANA HOr 1 komdpoptabensHoe obcnyxumBaHue
B cugaYem nonoxeHun. JononHUTENbHO MOXET ObiTb noctasneHa Tymba
Ha ponuKax, KoTopas MOXET HaXORUTbCA Kak MO CTONMOM, TaK U PALOM
¢ Hum. Ecnu TpebyeTca uacto npocmatpusaTth uepTexu, paspabarbiBatb
MnaHbl 1 NPOrpaMMbl U3MEPEHWIA, LA MOBbILLIEHNS 3ChDEKTUBHOCTU paboThl
MOXHO ZJ0MONHUTENbHO MPUOBPECTIN paboUuii cTon (pasnuuHbIX pasMepos) ¢
OTAEMbHBIMMOHUTOPOM U KNaBIUATYPOIA. [INATEX, KTO 3KOHOMUT MECTOBYCIIOBUAX
NpOV3BOACTBA, NpefaraeTcAnoAcTaBKanog cucTeMy, 3aHuMatoLLaa nowazs
pasmepom 850 MM x 550 MM. KOHEYHO, C CUCTEMOI MOXHO OMTUMAasbHO
paboTatb 1 B CTOAYEM MONOXEHUM. OJPrOHOMUYHAA PyyHAA MaHenb
yNpaBneHns [OMOMHAET NPUATHbIE BNEYaTNEHUA OT ygo6HOI paboThl.

CKopocCTb 1 3KOHOMUYHOCTb

CkopocTb — 3T0, Kak W3BECTHO, He pesynbTar KonpjoscTea. [lo cux nop
CKOPOCTb U BbICOKas TOYHOCTb PaboThl OCEll 4acTo HECOBMECTUMbI.
CerogHs 6ombluoe 3HaYeHWe WUMeET MONHOE BpPemMA  U3MEpeHus
getanu. Ocb Z MMQ 400 moXeT nepemelLatbci CO CKOpPOCTbIO A0
100 mm/c — Gonee uyem B 3 pasa 6bicTpee ft0boN Jpyroli cucTembl
n3vepeHus copmbl. Bnarogaps nnasHoii perynupoBke CckopocTell i
YCKOPEHWiA, COKpaLLEHWNIO YMcna MPOXOfOB MpU BbIPaBHUBAHWM AeTani
3a C4eT creuuanbHbX — anropuTMOB U BO3MOXHOCTU MepemeLLeHus
0OHOBPEMEHHO No Tpem ocs, Bbl akoHomuTe LeHHOe Bpems. [lpu
9TOM 3HAUUTENbHO COKPALLAIOTCA 11 3aTpaThl Ha Kaxgpoe W3MepeHue.

Be3onacHocTb ecTb 6e30nacHOCTb

ToT, KTO BbICTPO €feT, JOMKEH YMeTb BbICTPO OCTaHOBUTLCA. oaToMy
NPy KOHCTPYMPOBAHUN CUCTEMbI 0COBOE 3HaUYeHMe MpUAABanoCh 3aLuuTe
oneparopa 1 camoro npuéopa.

VcknioveHne BO3MOXHbIX ~MECT  3allemneHus, 3awura  Lyna
(Mpu BbIXOZE 33 [OMYCTUMbIE 30HBI U3MEPEHUs), 3aluTa OT TennoBoil
neperpyakir, Cuctema 3aLLyTbl OT CTONKHOBEHWUNA, (OyHKLMA aBapuitHoro
OTK/IOYEHIA A1 SKCTPEHHOI OCTAHOBKW C MPUMEHEHNEM TpexXpeneliHoil
TEXHUK 11 MPOTUBOTOKOBOTO TOPMOXEHUA — MHOXECTBO YCTPOMCTB
obecneunBaiT 6esonmacHylo akcnnyataumo npubopa. U ecnn
6bl MPOBOAMNCA KpaLl-TeCT AnA U3MeputenbHbix cuctem, MMQ 400
rapaHTUPOBaHO NOMYYMN Bbl BICLLYIO OLIEHKY.

Yno6Hbliii cepBuc

B cnyyae HeobxomuMocTu Bce BaxHble ANA OBCMYXUBAHWA Y3Nbl NETKO
JOCTYMHbl U3BHE. JT0 obecneunsaeT GbICTPbIi TEKYLLMA PEMOHT U,
KaK CMefCTBUE, HE3HAUMTENbHBIE PEMOHTHbIE pacxofbl U Yepes rogbl
aKcnyaTauum. Ytobbl uabexats 1 3T0ro, Mbl npegnaraem Bam rapanTuitHoe
obcnyxuBaHue, o6CNyxXuUBaHNe NO JOroBOpam W NPOANEHUE CPOKOB
rapaHTiu.

Wrak, MMQ 400 — 370 MHBECTULAA MPAKTUYECKI Ha BCIO XU3Hb...
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MMQ 400 sBndeTca yHMBEpCcanbHOI CUCTEMON ANA U3MEpPeHUs
norpeLLHocTeit hopMbl B MPOU3BOACTBE N labopatopun

MMQ 400 yHuBepcanbHO NPUMEHAETCA A4/1A BCEX KPUTEPUEB OLIEHKI AeTanei
B cooteeTcTBUN ¢ DIN ISO 1101. BbicokoTouHbIE M3MepuTenbHbie ocn Z u X
[enaioT peLuaemoli nobylo METPONOr4ECKyio 3agady.

MarForm MMQ 400 npumeHim gas:

* BbICOKOTOUHbIX feTaneil,

* HeMpUBbIYHO ANMHHbIX AeTaneil,

« GombLUNX 1 TAXEMbIX AeTaneil,

* I3MEpeHUi B NPOWU3BOACTBE U B 1aBOPATOPHLIX YCIIOBUSIX.

MarForm MMQ 400 BbinyckaeTcs B NATA UCNONHEHUAX, AeNas BO3MOXHbIM

ONTUMATbHbIV BBIGOP HY)XHOI CUCTEMBI /17 KOHKPETHBIX 3aday:

* C MOTOPW30BAHHbIM WAL PYYHBIM LEHTPUPYIOLLAM 11 Ka4atoLLUM CTONOM,

* C BEpTUKaNbHON ocbio (Z) ¢ AnuHoi uamepeHus 500 umu 900 MM 1
FOPU3OHTAbHOI 0Cbio (X) AnuHoi 280 MM wnu

* C BEPTUKANbHOI 0CbiO (Z) ¢ ANMHON U3MepeHIs 350 MM 1 rOPU3OHTaNbHOI
ocbio (X) gnuHoit 180 M,

* C LKUpoBOI U3MEPUTENbHOIA CUCTEMOI Ha NMHENHbIX ocax X u Z ans
obecreyeHst BOCPOU3BOAMMOCTYN USMEPEHUIA.

MHore pmeTtann Tuna Ban MOXHO W3MeEPATb TaKke MpU 3akpenseHun
B LiEHTPax BMECTO OfHOCTOPOHHEro 3aKpernneHus B natpoHe. 3adHsas
6abka COKpaliaeT BpeMs BblpaBHMBAHWA AeTaneil ¢ HECKOMbKUX MUHYT
[0 HECKOMbKIMX MpOCTbIX feiicTBuiA. OnumoHanbHaa 3agHsasa 6abka ans
MMQ 400-2 sBnseTcA [anbHEAWMM LLArOM Ha NyTU MOBbILLEHUA
acpcpekTuHocTM cuctem MarForm.

OnuunoHanbHas 3agHAsA 6abka

[Ins VCMIONHEHUA C MOTOPU30BAHHbIM CTOSIOM /ISl LEHTPUPOBAHUS U
KayaHuA FOMONHUTENbHO MpegnaraeTcs 3agHAa 6abka AnA sakperneHus
BAJIOB B LIGHTPaX.

OnumnoHanbHas 3agHaa 6abka
MOoXeT bbiTb 3akasaHa ans kpyrnomepa MMQ 400 CNC
B UcnonHeHuax Z = 500 mm u Z = 900 mm.

bnarogaps 3akpenneHuio Bana B LEHTpax CYLLECTBEHHO COKpaLLaetca
Bpemsa BblpaBHUBaHWA Aetanu. Mockonbky MarForm MMQ 400 B maHHbIX
CMONTHEHNAX OCHALLEH MOTOPWU30BAHHBIM LIEHTPUPYIOLLMM 11 KavyaloLLum
CTO/IOM, BO3MOXHO U3MepeHIe feTaneii ¢ 04eHb BbICOKOU TOUHOCTbIO.

[pu ONLMoHaNbHOM OCHaLLEHIN 3aaHeit 6abKoii YHUBEpCabHbI Kpyrnomep
npeBpaLLaeTca B BbICOKOTOUHYIO CUCTEMY ANA U3MEPEHIS BasIOB.

Pasymeercs, 3aaHss 6abka 1 MOTOPU30BaHHbIIA LIEHTPUPYIOLLIAT 1 KavatoLLAi
CTON MOTYT BbITb MPUMEHEHbI PasfenbHO Apyr oT Apyra. 310 elue bonblue
yBenuumBaet rubkoctb cuctembl MarForm MMQ 400.
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Kpyrnomep

Homep pns sakasa:

N3mepeHue kpyrnocrtu, ocb C
OTKrI0HeHIe OT KPYrIoCTU
(MKM*+MKM/MM BbICOTbI U3MEPEHIS)**
OTKrI0HeHIe OT KPYroCTU
(MKM*+MKM/MM BbICOTHI M3MepeHUs)*
MorpeLLHOCTb TOPLIEBOrO GueHus:
(MKMHMKM/MM paguyca nsmepeHis)**
MorpeLLHOCTb TOPLIEBOrO GueHus:
(MKkMHMKM/MM paguyca nsmepeHus)*

LieHTpupytowwnii u Kavaiowuii cton
HuameTp ctona (Mm)

Harpyaka Ha cton, no uextpy (H)
YacTora BpatLieHus (1/MuH)

YrnoBoe paspelueHue (nuHeiika)

BepTtukanbHoe nepemelleHne, ocb Z
[lanasoH U3MepeHusi, MOTOPU30BaHHbIiA (MM)
OTKNOHEHIe NPAMONUHEIHOCTIA/I 00MM (MKM)**
OTKmOHeHe NPAMONMHEAHOCTU/BCA AMAHA (MKM)*
HenapannenbHocTeli oceit Z u C (Mkm)
CKOpoCTb 3MepeHus (Mm/c)

CKOPOCTb MO3ULIMOHMPOBaHUS (MM/C)

JluHeiiHoe paspetLeHute (Mkm)

Fopu3oHTanbHoe nepemelLeHmne, ocb X
[lnanasoH n3MepeHIs, MOTOPU3OBAHHBIIA (MM)
OTKNOHEHIE NPAMONUHEIHOCTIA/I 00MM (MKM)**
OTKroHeHIe npsMOnUHediH./cpeaH. 100MM (MKm)*™
OTK/OHeHWe NPAMOUHEHOCTI/BCS AuHa (MKM)**
MorpeLuH. neprieHauKynapHocTin oceil X u C (Mkm)
CKOpoCTb 3MepeHus (Mm/c)

CKOpOCTb NO3ULIMOHMPOBaHIS (MM/C)

JluHeliHoe paspetueHute (Mkm)

30Ha n3mepenus

Paccr. Mexay ocamu C 1 Z (mpoxogH. @) (M)
Makc. HapyXH. paguyc usmepeHus (Mm)
Makc. BhICOTa U3MEPEHU HapyXH.

¢ ronoskoit T20W / T7W (vm)

Fa6aputHblie pasmepbl/MogknioueHue
Beicota x LLupuHa x Mmy6una (Mm)

Bec (kr)

MogknioueHue K ceTi

MMQ 400-2
Z =350 mm
X =180 mm

5440770
5440780

0,02 +0,0005
0,01 +0,00025
0,04 +0,0002
0,02 +0,0001

PYyyH./aBTOM.
285

600

05-15
32.768.000

350

0,15

03

05
<0,1-10
<0,5-100
0,005

180

0,8

0,4

0,8

1
<0,1-10
<0,5-30
0,005

220
-45 ... 135
361 (475)

1080 x 840 x 550

245

115-230 V +6% -10%
50/ 60 Hz - 60 VA

* 3HaueHWs KaK MaKc. cpepHee KBappaTuiHOe OTKIMOHEHIe oT 6a30BOl OKpyXHOCTH, ¢ chunbTpom 15 B/06,.

** Bce 3HaueHua B cootBetctBun ¢ DIN ISO 1101 npu 20 °C +1 °C B cBO6OAHBIX OT BUbpaLyii ycnosusx, ¢ punsTpom 15 /06 Ans okpyxHocTei unu 2,5 Mm ans
JIAHUIA, Npn 5 06/MUH Uk 5 MM/C, CO CTaHAAPTHBIM LLYMOM C LLPUKOM AUaMETPOM 3 MM.
[MpoBepeHo Mo cTaHZAPTHOMY 3TaNOHY C YYETOM anropuTMOB KOMMEHCaLui.
Msl ocTaBnAem 3a coboii Npaso Ha M3MEeHeHIe TEXHUYECKIIX XapaKTepucTUK.

*** NInuHa nsgenus makc. 900 MM, AuamMeTp Makc. 285 MM, LIEHTP TAXECTU HUKe CepeamHbl AeTanu.

MMQ 400-2
Z =500 Mm
X =280 mm

5440771
5440781

0,02 +0,0005
0,01 +0,00025
0,04 +0,0002
0,02 +0,0001

PYyYH./aBTOM.
285

600

05-15
32.768.000

500

0,15

04

0,8
<0,1-10
<0,5-100
0,005

280

1,5

0,5

1,5

2
<0,1-10
<0,5-30
0,005

364
-15 ... 265
511 (625)

1330 x 840 x 550

260

115-230 V +6% -10%
50/ 60 Hz - 60 VA

MMQ 400-2
Z =900 Mm
X =280 Mmm

5440782

002 +0,0005
0,01 +0,00025

0,04 +0,0002
0,02 + 0,0001
aBToMmaTuu.
285

400%**
0,5-15
32.768.000
900

0,15

09

2

<0,1-10
<0,5-100
0,005

280

1,5

0,5

1,5

2

<0,1-10
<0,5-30
0,005

364

-15 ... 265
911 (1025)
1630 x 840 x 550
300

115-230 V + 6% -10%
50/ 60 Hz - 60 VA
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MO AdvancedForm noagonsieT NONHOCTbIO YNpaBNATb pabourM MecTom
cuctemMbl. OfHUM LLENYKOM MbILL MOXHO MepeMeLLaTh, BblpaBHUBATS,
N3MepATb AeTab, JOKYMEHTUPOBATb Pe3ynbTal U BCErga COXPaHATb
HarnsgHocTb 6narofaps rpacuieckoil 06onouke.

Kak u B ppyrux npunoxeHusx Windows, onpepeneHHble yHKLUM
BbIOUPAIOTCA MBILLIbIO 113 BbINAZAIOLLINX MEHIO.

MHorue cbyHkLuM, Hampumep, pacnevatka pe3ynbTatoB, 3arpyska
MporpaMm W3MepPEHIs UM U3MEHEHUS! B OTAEMbHbIX Luarax mporpammbl
BbI3LIBAIOTCA MPOCTHIM  LYENYKOM MO  HarffAHbIM  CUMBOMAM, TaK
Ha3blBaembIM MUKTOrpaMmam.

C AdvancedForm pafoyee Mecto Bcerga OCTaeTcsi MOA KOHTPOMEM.
Hanpumep, ecTb BO3MOXHOCTb BO BpEMS 3MEPEHNA OTCAEXMBATb NPOchiNb
11 MY HeOBXOZBMMOCTI BHOCUTb KOPPEKTUPOBKM. PaboTa ¢ cucTMol MoxeT
6bITb afanTupoBaHa K KOHKPETHbIM 3aga4am. byap To BbICTPOe eauHIYHOE
N3MepeHne UM U3MepeHne CepuitHol AeTanu no nporpaMme UM ecnu
Tpebyetcs npeobpasoBaHe KOMMIEKCHOA METPONOruvecko 3ajaun B
n3veputensHylo nporpammy, AdvancedForm npepnaraer ans kaxgoi
nocTaBeHHON 3afayn onTMarnbHyIo CTpaTeruio paboTbl C CUCTEMOIA.

Professional
Form
MarEdit
Teach-In
| Advanced

Form

Quick&Easy

EasyForm Easy
Form
(oTmenbHas)

Tak Kak MocTaBneHHble 3ada4u MOryT OblTb pasiudHbl, HE CyLLECTBYeT
€OVHOI cTpatern paboThl, ONTUMAaNbHON ANA Kaxoro cnydas. Moatomy
AdvanccedForm npepnaraer B Bawe pacnopsxeHue pasnuyHble
cTparteruu pabotbl C CUCTEMOIA:

+ lMpepgnoutuTenbHble LYKl U3MEpeHe
[ U3MEPEHNSA MO CYLLECTBYIOLLIM NPOrpamMMam

.

Quick&Easy (6bicTpo 1 npocTo)
L7151 BBICTPOrO U3MEPEHNS; A1A BbICTPOTO MOMyYeHNs pe3yrbTaTos
U3MEpEHUs C MUHIMASTbHBIMIA 3aTpaTami

MporpamMmMupoBaHue o6y4yeHneM
AN CO30aHIs, UBMEHEHIs 1 BLINOTHEHNA MPOrpamMbl
3MEPEHNA C MHOXECTBOM BO3MOXHOCTEN

MarEdit (onyus)

YPOBEHb PaboTbl ANA MPOrPAMMUCTOB U MPOLLIEALLIAX
06yyeHue CreumanicTos, e BHINOHEHNS CaMbIX CIOXHbIX
METPONOrUYECKIX 3aaau.

MO Advanced Form HarnsgHo mokasbiBaeT Bam Bce Heobxopumble
napameTpbl U3MepeHns 1 OLEHKW. Mpn 3TOM ANA MHOTMX NapameTpoB
CYyLLECTBYIOT  NpefBapuTeNbHble  YCTAHOBKW,  KOTOPble  MPOCTO
NoATBEpPXAAOTCA s GOonbliell 4acTu  METPONOTMYEcKUX  3adau.
EcTecTBEHHO, OTAENbHbIE NapaMeTpbl MOTYT BbiTb M3MEHEHBI MoK, KOHKPETHYIO
3agauy.

BbicokonponssogutensHoe MporpammupoBaHne obyyeHnem fBnaetcs
vactblo Advanced Form u cnyxut Ana co3paHus U3MepUTENbHbIX
nporpamm [ MHOTOKpaTHO u3mepseMblx Aetaneii. Kpome Toro, moryt
BbiTo COCTaBNEHb! MPOrpamMMbl U3MEPEHIs, COAepxalle ocobble Luaru
MO3ULMOHNPOBAHNS, U3MEPEHIAS, OLEHKI 11 0TOBPaXeHMS.

B MporpammmpoBaHuu oby4eHnem Mo LUEMYKy MblLM Ha OfHOM U3
CUMBOJIOB (MIUKTOrpamMm), Hampumep, U3MEpPEHIe U OLgHKa BueHIs, cpasy
OTKPbIBAETCA OKHO, B KOTOPOM MpU HEOBXOAUMOCTM MOXET bbiTb OnMcaH
KOHKPETHbII NpuaHak (Hanpumep, TOpLOBOE Uk paguanbHoe bueHie, 6asa
OLIEHKY, KpaTKoe onucaHue, AoMycK u T.4.). ViHchopmMauus o KonuvecTse
uaMepeHnii U ux Buge (peanbHoe W3MepeHue WM Hosas 06paboTka
[aHHbIX Y)XXe U3MEPEHHbIX NPOCHUTIEN) TakxKe YKasbiBaeTCA B 3TOM OKHE.
[inA n3MeHeHUs napameTpoB U3MEPEHNs, OLIEHKI 11 OTOBpaxeHusa MoryT
ObITb OTKPBITBI OTAEMbHbIE OKHA, OAHAKO 3TO TPEBYETCA HEYacTo, Tak Kak Ans
MHOMUX 3afia4 3MEPEHNA MOTYT MPUMEHATLCA YKe MPefyCTaHOBNEHHbIE
onTUManbHble napameTpsl. Ecan Xe npu BbIMOAHEHUM CrewuanbHbIx
13MepeHnii HeobXxoguMbl [pyriie YCTaHOBKW, TO 6rarogaps HarnsgHomy
Pa3feneHmnio OKOH MOXHO ObICTPO HalTh HY)XHOe MECTO U MpaKTU4ecKM
MrHOBEHHO OMTUMU3NPOBATL MapameTpel.

OdhopmneHne npotokona U3MepeHUs MOXeT 6blTb  M3MEHEHO
B Maneiiwmx petansx. Llgeta mpocouns, 6asbl um rpaHul MoOryT 6biTb
Bbi6paHbl UHAWBUAYANbHO, MacliTtad (B MKM Ha EeAuHWLY Likasbi),
BUL rpacuka (MOMAPHBIA WAW  JMHElHbIA, LEHTPUPOBaHHbI UK
HELIEHTPUPOBaHHBIN) 1 Apyrie rpachnvecKue napameTpbl yCTaHaBsIMBaIOTCS
MO XenaHuio nonb3osarena.

MporpamMMbl  U3MEPEHUs 4acTo UM3MepseMblX CepuiiHbX  aeTaneil
MOTyT 6biTb COXpaHeHbl U 3aTeM Bbi3BaHbl U  BHINOMHEHbl B
nioboe  BpeMA  Kak  MOCNedoBaTeNbHOCTb  LIAroB  M3MepeHust
(cMm. BbiLLe).

HarnsgHble rpaduyeckiie oTobpaxeHus mpodound, No kenaHuio ¢
HECKOMbKIMU NPOCIUNAMI Ha OFHOI AuarpamMme, NoKasaHHbIe B PasiuyHbIX
LBeTax U pasHblx BUAAX, CPasy Xe NOABNAIOTCA Ha GOMbLIOM LBETHOM
aKpaHe. Ecnn Bam HyXHbl TOYHble uMCrOBblE 3HaueHWs, Bbl MoxeTe
BbIOpaTh TABNUYHYIO hOPMY MPELCTaBNEHUs Pe3yNbTaTos.

CraHpapTHble M3MepeHWs 1 OueHKM ¢ Hooil Advanced-
Form 6ygyT npeacTaBneHsl HarmnAgHO U PEMPE3EHTATMBHO.
TaK Xe B HacToslLLee BPeMs peani3oBaHbl MHTEPAKTUBHbIE BO3MOXHOCTY
ochopMEHIs OTOBPAXEHNS 11 MPOTOKONA C ICMONb30BaHUEM TPEXMEPHOrO
npefBapuTENbHOMO MPOCMOTPA.
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MarWin. Moaynu nporpammHoro o6ecneveHus B getansx.

Ecnu Bbl xotenu 6bl npoussecTu n3mepeHus dopmel, y Bac He BO3HMKaeT
XenaHua cosfasarb [AJIMHHbIE MporpaMMbl U3MepeHuid — Bbl xoTtute
6bICTPO  MONYYMTb MHDOPMATMBHBIE U KPACHOPEYMBbIE MPOTOKOMbL. [ns
3T0ro 0COBEHHO BaxHa HarnAAHOCTb MporpammHoro obecneyeHns. Cpasy
nocne peructpauun nosb3oBatens B onepaumonHoin cucteme MarWin, Bel
nonagaete B MarShell, kotopbiii cpasHum ¢ pabounm ctonom Windows
1 UMeeT HarmagHylo naHenb ynpasneus. W3 MarShell Bel 3anyckaerte
roToBble M3MepUTENbHbIE MporpamMMbl, npegnaraemble kak MpepgnoureHus.
3tn MpepnouteHna nerko y3HaBaembl MO COXPAHEHHBIM A7 KaXZoro
nonb3osarena usobpaxeHuam unu rpacpukam. OpfuMH - Lienyok, u
13MepuTeNbHaA NporpavMmMa 3anyLueHa.

13 MarShell Tak e 3anyckaetcA MoAynb MOMOLLHUKOB U3MEpPEHUs,
Hasbiaemblit Quick&Easy (QE).

MomowwHmk QE HesameHUMbl Mpu «BbICTPBIX UBMEPEHUAX MEXTY LeNnom»
W C MUHUMANbHBIMU YCUNUAMU BLICTPO BEAYT K LENU — rokasatenbHoOMY,
MHOPMATUBHOMY MPOTOKOMY U3MepeHus. Elie opuH Lienyok, u Bce
aKTUBUPOBaHHbIE O 3TOr0 NOMOLLHUKIA nepeHocsTes B MporpammnpoBaHmne
MpepcTaenenue MpegouTeHus Ana 3anycka nporpaMM U3MepeHua obyuyeHuem Advanced Form B xpoHonoruyeckom nopsgke. [pocto
coXpaHsieTe 3Ty MOCNEeAOBaTeNbHOCTb, W BOT yXe cO3fjaHa nporpamma
13MepeHus.
B AdvancedForm nporpamma U3MepeHUs MOXeT ObiTb [OMOfHeHa
Opyrummn  oyHKUMAMKA. B 3TOM nmomoraioT cnegytowine NOMOLLHUKM
Quick&Easy:

g %4 agd

+ QE OnpepgeneHne ncxogHoi No3nLmMmn
MOMOLLHIK ANs OpraHW3auuM 1 NOAroTOBKM M3MepeHuii ¢ Bbibopom
KOHcorel LLyna, coobLLeHuii, n3obpaxeHns aetani 1 npucnocobneHus

+ MonuTop cucremsl
[nsi py4HOro ynpaBneHmns oCAMI CUCTEMBI 1 LLyna

+ QE BoipaBHuBaHue 3 TopLoBoro 6ueHus
MOMOLLHMK NS Ka4aHus 11 LieHTPUPOBaHIA AeTanl Ha OCHOBE U3MepeHUs
TOpLOBOrO bueHuns

+ QE LentpuposaHue

Quick&Easy KpyrmocTs [ToMOLLHMK ans LEeHTPUPOBaHNA OeTan Ha OCHOBE OKPYXHOro n3mepeHna

+ QE LieHTpupoBaHue u kauaHue
MOMOWHMK [NA LIEHTPMPOBAHUA 1 KayaHuA f[eTanu Ha OCHOBE [BYX
OKPYXHbIX U3MEPEHI Ha [iBYX PasHbIX BbICOTaX

© ~ i = B

+ QE YcraHoBKa napameTpoB
TMOMOLLHIK ANA YCTAHOBKI FMO6aNbHbIX 11 IOKANbHBIX NapameTpoB

+ QE Mouck 3eHuTa
TMOMOLLIHVIK [t HAXOXZEHINA BepxHedt Touku npodounst (X unn 2)

Cnincok Lwaros B nporpamme Teach-In
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+ QE Mouck Kpomkm
TMOMOLLHVK ANst OnpefieneHinst KPOMKI AeTanu, no KOTOpoii MOXHO 3adaTb
CUCTEMY KOOpAMHAT AeTanu

QE lMepeknioueHne cuctembl KoopanHat
|_|OMOLLI,HI/IK ana onpefeneHna 1 Bbl3oBa pasfinvHbIX CUCTEM KOOpAUHAT

QE MepemelyeHune B 3agaHHOE NONOXEHNE
MOMOLLHUK ANS NepeMelleHns Liyna B pacCyuTaHHOe MONoXeHue

QE Ocb

MOMOLIHMK Ans CO3fiaHuA Ha3oBOi OCU HA OCHOBE, MO MeHbLUel Mepe,
[IBYX OKPYXXHBIX U3MEpPEHUiA Ha Pa3NUUHbIX BbICOTAX W1 OFHOTO U3MEPeHUs
TOPLEBOTO BUEHNA 1 OHOrO OKPYXHOTO U3MepeHus

QE MnockocTb

MomoLHWK AnA co3paHns 6a3oBoll MNOCKOCT Ha OCHOBE, MO MeHbLLEN
Mepe, [BYX OKPYXHbIX W3MEPEHMI HA pasiyHbIX BbICOTaX WL OAHOTO
13MepPeHUs TOPLIEBOTO BIEHA 11 ORHOTO OKPYKHOTO U3MEPEHUS

8 & 0 &

QE OKpyXHOCTU Ha LunuHape
[TOMOWHMK ANA NONAPHbIX W3MEPEHUA BHYTPEHHEN WnKM  HapyXHol
OKPYXHOCTell ¢ nomoLLpto oc C

QE OKpyXXHOCTI Ha NNOCKOCTH
MOMOLIHMK ANA MONAPHBIX W3MEpeHuii ¢ nomoLlbio ocit C, KOHTaKT ¢
AeTanblo CBEPXY UNi CHI3Y

QE JIuHun Ha umnunppe
MOMOLLHMK 4N BEPTUKANbHBIX 3MEPEHUA HA BHYTPEHHEN UM HAPYXHOIA
06pa3yloLLieil NOBEPXHOCTI C NOMOLLbIO OCt Z

QE JlnHum Ha nnockocTn
MOMOLHIK [N1A TOPU3OHTANbHBIX WU3MEPEHWA ¢ MOMOLLp0 ocn X Ha
TOPLLEBOI NIOCKOCTU C KOHTAKTOM [ieTasni CBEPXY UM CHU3Y

o]0 @ e

+ QE Kpyrnoctb
MOMOLLHUK [Nf U3MEPEHWUs, OLEHK W MPOTOKONMUPOBAHUA KPYrOCTL
Ha OCHOBE W3MepeHUA MONHOI OKPYXHOCTI UM CEeKTopa, U ANA OLEHKN
MECTHOrO OTKMOHEHUS B ONpPeAeneHHON 30He

QE LununpgpuuHoctb

MOMOLLHIK AnA U3MEePEHIs, OLIEHKI 1 MPOTOKOMMPOBAHIAS LIMAMHAPUYHOCTIA
Ha OCHOBE W3MEPEHUIA NONHOI OKPYXHOCTU UM CEKTOpa UM U3MEePEHIs
MPAMONMHENHOCTY 06pa3yIoLLIX

QE CoocHocTb

MOMOLIHMK ANA U3MEPEHNs, OLEHKM 11 MPOTOKONMPOBAHUA COOCHOCTU
OTHOCUTENbHO 6a30BOA OCM HA OCHOBE U3MeEpPEHNIA MOMHOM OKPYXHOCTY
1A cexTopa

QE KOHLIEHTPUYHOCTD

TOMOLLHIK A1 3MEPEHIS, OLIEHKIA 11 MPOTOKOMMPOBAHNS KOHLEHTPUYHOCTIA
OTHOCUTENbHO 6230BOr0 MPOCHUNA Ha TOM Xe BbICOTe MO OcU Z Ha OCHOBE
1N3MEePEHNIA NONHOI OKPYXHOCTIA U CeKTopa

* QE PaguanbHoe 6ueHune
MOMOLLHUK 151 U3MEPEHNUS, OLEHKU 11 MPOTOKONMPOBaHUS PagabHOro
6ueHns OTHOCUTENbHO 6a30BOi OCM Ha OCHOBE W3MeEpPEHWiA MOMHOIA
OKPYXHOCTY N cexTopa

+ QE MonHoe pagnanbHoe 6ueHune
MOMOLLHUK ANS UBMEpeHUsi, OLEHKA U MPOTOKOMMPOBAHUA MOMHOTO
BueHs OTHOCUTENbHO 6a30BOil OCU Ha OCHOBE WU3MEPEHUI MONHOl
OKPYXHOCTU UMK CEKTOPa U NIUHEAHOTO U3MEPEHIs Mo 0BpasytoLLLeil

= 7 M

* QE MNpsamonuxenHocTb
|_|OMOLLLHI/IK ona  u3MepeHua, OuUeHKU U NPOTOKONMPOBaHNA
MPAMONMHENHOCT HA OCHOBE NUHENAHBIX W3MEPEHWIA UMk Ha OCHOBE
MOCTPOEHNA PacYeTHO OCK MO OKPYXHbIM MPOCUNAM; TaKKe OLeHKa
MECTHOrO OTKNIOHEHUA B ONPefieNeHHol 30He

QE MapannenbHocTb

MoMOLWHMK NS U3MEpPEeHUs, OLUEHKM 1 NPOTOKONMPOBaHMA
napannenbHOCTU Ha OCHOBE JIMHEIHBIX 11 KPYrOBbIX U3MEPEHUIA UK Ha
OCHOBE NOCTPOEHIs PACYETHOI OCU OTHOCUTENBHO 6a30B0II OCH, 6a30BOiA
MAOCKOCTIA WA MPOTUBOMEXALLEro Mpochuss

QE KoHycHocTb

lMOMOLLHIK NS U3MEPEHNs, OLEHKI 1 MPOTOKONMPOBAHIA KOHYCHOCTH
Ha OCHOBE JIMHENHbIX M3MEPEHWI OTHOCUTENbHO 6a30BOI OCKU UNN
npoTiBONEXaLlero npodunsa

QE HaknoH

TMOMOLLHUK ANA U3MEPEHIs, OLEHKN 1 MPOTOKONMPOBAHIA HaK/OHA Ha
OCHOBE J'II/IHGI?IHbIX n prFOBbIX msmepeHw?l 1N Ha OCHOBE I'IOCTpoeHI/Iﬂ
PaCYUETHOI OCU OTHOCUTENbHO 6a30BOIH OCY UMM HA30BOII NNIOCKOCTY

QE MepneHankynapHocTb

MOMOWHNK ~ ANA  U3MEpPeHUs, OLEHKM 1 MPOTOKONMPOBAHUSA
NepneHanKyNAPHOCT HA OCHOBE JIUHEIHBIX 1 KPYrOBbIX 3MEPEHUii uni
Ha OCHOBE MOCTPOEHUS PaCcUETHOIA OCU OTHOCUTENBHO 6a30BOl OCYU UK
6230B0il NNOCKOCTY

A= &

* QE TopuioBoe 6ueHne
MOMOLLHUK ANA U3MEPEHWs, OLEHKM 1 NPOTOKOMMPOBAHNA TOPLIOBOrO
6ueHN Ha OCHOBE W3MepeHUA MOHON OKPYXHOCTU WK CeKTopa
OTHOCUTENbHO 6230B0I OCH

QE MonHoe TopueBoe 6ueHune

MOMOWHMK ANA M3MepeHns, OLEHKM U MPOTOKONMPOBAHUA MONHOMO
TOPLOBOrO 6UEHMA Ha OCHOBE W3MEPEHMA MOMHON OKPYXHOCTA WK
CEKTOpa OTHOCUTENbHO 6230BOIA OCK

QE MnockocTHOCTb

TMOMOLLHVK AnSt U3MEPEHUs!, OLEHKIA 11 MPOTOKOMMPOBAHIAS MIOCKOCTHOCTM
Ha OCHOBE 3MEPEHIAI MOJHOI OKPYXXHOCTU UM CEKTOpa UM U3MEPEHIS
NpAMOSMHEHOCTH

QE ®opma KoHyca

TOMOLLHIK AN U3MEPEHIs, OLEHKY 1 MPOTOKONMPOBAHMSA (hOPMbI
KOHyCa Ha OCHOBE U3MepEHNiA NOMHON OKPYXHOCTU UM CEKTopa
nnu nsmepeHna I'IpﬂMOJ'II/IHGI?IHOCTI/I. BoamoxeH Takxe pacyet n
MPOTOKOMPOBAHIE YrTa KoHyca
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W AL
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QE Ananus ®ypbe

MomowwHMK Ans BbinonHeHns 6bictporo npeobpasosaHus Oypbe Ans
OKPYXHOro Npochins 1 NpeaCcTaBneHns pesynbTatos B BUAE rCTOrpaMMbl
unn Tabnuubl. BknioyaeT KOHTPONb 3a COBMIOAEHMEM mons Jonycka
amnnuTygsl no  rucrorpamme (HomuHan sagaetca B ASCIl dhaiine);
RTA-aHanu3 Ha 6a3e cTaHpapta cupmbl FAG cTaHgapte ¢ pacuetom i
npegcTasneHnemM nona fonycka ructorpammel Dypbe, Kak onmcaHo B
craHpapte FAG ana RTA-aHanusa

QE Cunte3 ®ypbe (onuys)

lMoMOLLHIK AnA co3maHna HOBbIX Mpocpuneld nyTeM yganeHus us npocuns
onpeseneHHbIX A1H BONHbl. VIHCTPYMEHT Ana yaanerus nioboi rapMoHuKL
n3 npocouna. ObpalleHune bbicTporo npeobpasosanua Oypbe 1 BbIGOP
onpefeneHHbX AMH BOMH ANA CO3[aHUA HOBOTO «CUHTE3UPOBAHHOMO»
npoduns, KOTOPbIA MOXET ObITb 06bEKTOM ANA AanbHENLLEeR OLeHKM

QE Pacuert npochuns

MomoLLHMK s pacyeTa npodouneid n co3paHus HOBOW WUHdbopMaLn o
npodpune 4nA fanbHeRLEro 1cnonb3osaHus. Heobxoaum, Hanpumep, Ans
pacyeTa OTHOCUTENbHOI TONLLMHBI N0 [BYM MPOTMBONEXALLUM NPOUNAM

QE Mynbturpachuka
MOMOLLHMK ANs rPyNNPOBaHA HECKOMbKIX MPOTOKOMOB Ha OAHOM fiCTe

QE 3kcnopT pe3ynbTatos (onuus)

MomowHuk ana skcnopta B Mahr DataTransferTools (onuus) ¢
nocrefylowM BbIBOJOM B MakeTbl 06paboTKi CTaTUCTUKIA, Hampumep,
qs-STAT, Excel...

QE LLIepoxoBatocTb (onLus)
MOMOLLHIK [N U3MEPEHINA 1 OLIEHKIA LLIEPOXOBATOCT

QE KoHtyp (onuus)
MOMOLLIHUK ANA U3MEPEHIA 1 OLIEHKY KOHTYpa

QE finameTp (onuus)
MOMOLLHUK [i15t U3MEPEHIA 1 OLIEHKI iMaMeTpa Mo KpyroBbiM Mpodunam
1 OLIEHKY METOLIOM HaUMEHbLLIAX KBafpaToB

QE QS-STAT (onuus)

MoMOLWHMK [N KOMCOPTHOTO 3KCMOpTa pPesynbTaToB B MpOrpaMmy
cTatucTudeckoin oueHku QS-STAT (mononHutenbHaa uHdopmams o
sanpocy)

QE Ouenka nons gonycka (onuus)

MomowHuk  ans onpegenexus, umnopTa, n3MepeHuns
W  OUEHKM  mMoBepxHocTeil  CBOBGOAHO  3afaHHOW  hOpMbl.
M3mepeHue ocyLLecTBNAETCA CPABHEHMEM 32 aHHOTO NPOUNA C AAHHBIMIA
OT CCTEMbI YNIPaBNEHNA TPAEKTOPUEN UK B pexume "oTcnexnsaHns” ana
HEM3BECTHOII NOBEPXHOCTM

QE OueHka chopMbl Kynauka (oruus)

MoMOLLHMK AN onpeaeneHns, MMNopTa, U3MEpeHa 1 OLEHKM

(hOpMbl Kyiauka 11 MPpUCYLLX el Mpr3HaKoB (cM. cTp. 22). ViamepeHue
OCYLLIECTBNAETCA CPABHEHWEM 3afjaHHOro NPOUNA ¢ AaHHBIMU OT
CUCTEMbI YNIPaBNEHNs TPAEKTOPUEN UMK B peXuMe "oTCnexmsaHns" ons
HE3BECTHOI hOPMbI Kynavka.

QE [loMuHupyloLLas KpyroBas BOAHUCTOCTb (onLius)

MOMOLHNK ANA W3MEPEeHNA 1 OLEHKM AOMUHUPYIOLLER KpyroBoil
BonHucTocT! No Hopmam MBN 10455. OueHusaiotcs napametpsl RONWDL,
RONWDmax, RONWDc und RONWDn. (gononHuTenbHas MHchopmaLius no
aanpocy)

| <«
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B KkoHue n3MepeHna cosgaetca HarnAgHbIA NpOTOKON.
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BO BpeMs U3MepeHus aeTanu Ha kpyrnomepe MarForm?

NOBEPXHOCTEIA C OLEHKOI LLIepOXOBaTOCTN TUX NOBEPXHOCTEN.

p‘ﬂﬂ nosib3oBarend 370 0O3Ha4aeT.
Hukaknx KOMMNPOMUCCOB no

KayecTBy,
LLynoBas ronoeka, obecneyrBaloLLas BbICOYaLLYIO TOUHOCTb.
Mpenmyecraa:

AeTann 3a OgnH yCTaHOB Nno ofHoim nporpamme

METPOJ'IOFI/I“IGCKOIﬁ 3afaun

obecrnevermnio Ans hopMbl, PacnoNoXeHIs 11 LLIEPXOBaTOCTM
+ HarnsagHblii feTannanpoBaHHblii NPOTOKON

TEXHUKOI N3MEpPEHNA LLIEPOXOBATOCTH

0O6bem noctaBku onuun N3amepenue wepoxosaroctu gna MMQ 400
Homep ans 3aka3a 5400240, 5400241

AnnapatHoe o6ecneveHne

* [atuuk PHT 6-350 ¢ HakoHe4Hukom 90° paguycom 2 MKM

+ [lepxatenb LLynoBbIX koHconel ana paryuka PHT 6-350 v Lwynosoit
KOHCONU U3MepeHIst hopMbl

+ Apantep ans nogkiodeHus garumka k MarForm MMQ

MporpammHoe o6ecneveHne

paboraioLLiee ¢ nporpammHbiM naketom AdvancedForm

18 B> | MarForm. Cuctembl n3amepeHus norpewHocTer opMbl U1 pacnonoxeHus NoBepxHocTel

Yto mMoxerT O6biTb 6Gonee oueBMAHbIM, YeM U3MepeHue |
NPOTOKONINPOBaHMe NapamMeTpoB LUEPOXOBATOCTH, Hanpumep, R, n R,

Kom6uHupyiite onpepeneHue norpewwHocTeii gopmbl M pacrnonoxeHus

NOCKONbKY:
ﬂ,J'IFI Kax o MeTpOﬂOFMHECKOVI 3afja4yn yctaHaBnMBaeTCA COOTBETCTBYOLLaA

+ CoKpalLieHie BPEMEHN 11 3aTpar Ha U3MepeHue Bnarofaps U3MepeHuio

+ bonee BbICOKOII TOYHOCTW Gnarogaps aBTOMATYeckomy Bbibopy
1 TMO3MLVMOHMPOBAHMIO HYXHOrO LUyna WM KOHCOMM ANs  Kaxzoid

+ MpocToToli  akcnnyaTauuy 6narofaps eguHOMY — MpOrpamMMHOMY

+ [poBepeHHas TexHMKa n3MepeHus POpMbl B KOMOMHALIAM C MPOBEPEHHOI

* JlnueHsns Ha nporpaMmmMmHoe obecneyeHne Ans OLeHKN LLIEpOX0BAaToCTH,

+ MporpammHoe obecneveHne AdvancedForm ans kpyrnomepos MMQ 400

Oaruuk PHT 6-350

DOaruuk PHT 6-350 Homep gns 3akasa 6111520
Cuctema OgHOOMOpHBIi faT4nK

Paguyc onopel B HanpaBneHun TpaccupoBaHus 25 M,

B MOMEPEeYHOM HarpassieHun 2,9 Mm

Touka KoHTaKTa

[dunanasoH n3mepeHua

Cneundukauus

leomeTpus
HaKOHeuHKa

0,8 MM OT HaKOHeuHMKa LLyna
350 MKm

ANA POBHbIX MOBEPXHOCTEM,
Ans oteepcTui O ot 6 MM,
rny6uHon Jo 17 mwm,

KaHaBKU LUNPUHOIA OT 3 MM
MUH. AJMHa feTani =

AnuHa TpaccuposaHua + 1 Mm
2 MKM/90°, anmasHbiii
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W3mepeHue 1 oLieHKa KOHTYpa Kak onuus ans kpyrnomepa MarForm
MMQ 400

B coBpemeHHOM npon3BopcTBe Tpebyetca Bee bonee npoctoe 1 BbicTpoe
n3MeHeHne npodpuneii getaneil. Mpu 3TOM MeTponoruyeckne 3agaun
CTaHOBATCA BCe Honee CnoxHuIMu 1 TpebyioT BCe Bonee BbICOKON TOYHOCTH
CUCTEM U3MepeHna n onTUManbHoI cTparerun usmepeHua.

B npouecce noucka ONTUMAsbHOTO MO BPEMEHW 11 3aTparam peLueHus
METPONOTYECKUX 3374 BO3HIKAET HEOOXOAMMOCTb U3MEPEHUs 3a OflH
YCTaHOB MOrPELUHOCTEN (hOPMbI 11 PACTIONOXEHUS, & TaKXKE LLIEPOXOBATOCTY
11 KOHTYpa fieTanu.

OnbIT MHOTUX JECATUNETIN B U3rOTOBNEHUM CUCTEM USMEPEHIA KOHTYpa B
COYETAHUM C MHOTOYUCTIEHHBIMU MOXENAHNAMI U NPEATOKEHUAMMN HaLLNX
3aKa34MKOB MPUBENI K CO3AAHNI0 3TUX CUCTEM HOBOIO MoKoneHus. To, uto
Mbl Hayanu noutn 30 NeT Ha3ad ¢ Co3aaHuA KOHTyporpadhoB Ans 3anmcu
KOHTYpa M CPaBHEHWs 3TUX 3anuceil ¢ LwabnoHamu, NpUBENO CEroaHs K
MOABNEHNIO CCTEM U3MEPEHIA KOHTYPA, UMEIOLLX BbICOYAIALLIYIO TOYHOCTb
1 OCHOBAHHbIX Ha CaMblX COBPEMEHHbIX TexHonorusax. [porpamMmmHoe
obecneyeHne uamepeHns koutypa MarSurf XC 20 and MarSurf XC 2
OLieH1BaeTCs 3akasunkamu upmbl Mahr kak Haubonee KavecTBeHHoe W
HagexHoe.

Y10 MOXeT BbiTb HONee 04EBIUAHBIM, YEM USMEPEHIE 1 MPOTOKONMPOBAHINE
napameTpoB LLIEpOXOBATOCTY, TakuX, kak Ra u Rz, npu nsmeperun getanu
Ha Kpyrnomepax MarForm? A 3aTem, nocne uamepeHus MorpeLlHOCTei!
hopMbl 11 PaCMONOXeHWs, PeLlUTb 3ajaun U3MepeHus KoHTypa 6e3
nepeycTaHoBKM AeTanln Ha Apyrylo cucTeMy n3MepeHms?

Kom6uHauus BO3MOXHOCTEi M3MepeHusi norpewHocTell hopMbl
M pacrnonoXeHus ¢ U3MepPeHNeM N OLEHKOIl MmapaMeTpoB KOHTypa
M LIepoxoBaTocTU Aaet BO3MOXHoCTb chupme Mahr npegnoxutb
abconioTHO HOBOE TONKOBaHUE NOHATUA "cuctema nsmepenms ¢ Yy"!

Kpyrnomep MarForm MMQ 400 nossonaeT onpeaenuTs norpeLHocTyt hopMbl MpeumyLiecTBa npuMeHeHns Kpyrnomepa MarForm MMQ 400 ¢

1 pacnonoxexua B cootsetctsun ¢ ISO 1101, cronbaya BbHICOKOTOUHbIE MOTOpPU30BaHHOI ronoBKoii T7TW.

KPYroBYIO 1 NMHeliHble 0cu. AMMa3HbIl LLN AaeT BO3MOXHOCTb 13MepeHUs

napameTpOB LUIEPOXOBATOCTY, @ CTaHAPTHBIIA LLYN ANA U3MEPEHNA KOHTYPa * Tonbko y chupmbl Mahr: wynosas koHcomb 3-B-1 obecneunsaet
MOSBONAGT 3amicarb Napametpbl KOHTYpa, WMCMOMbsyA ANA MPUBOAA BbICOUANILLYIO TOYHOCTb 6naroaps aBTOMATUHECKOMY BbiGOpY LLYNOB
TUHEiiHYI0 OCb C BLICOKYIM paspelLieHueM kpyrnomepa MMQ 400. Briaronaps ANA USMEePEHUs LLIepoXoBaToCTL, KOHTYpa U NOrpeLHocTel hopmbl 1
oblieli nnatdpopme nporpammHoro obecnedveHus MarWin craHosutca PACTIONOXKEHUA.

BO3MOXHbIM OLIEHKa 1 NPOTOKONMPOBaHNE BCEX NapaMeTpoB.

Tonbko y compmbl Mahr: SkoHomus BpemeHu n peHer 6narogaps
3MEPEHMIO 3a OAIH YCTaHOB 6e3 BMeLLaTeNbCTBa Onepatopa.

[nA 3akasuuka aTo 03HauaeT: Tonbko y coupmbl Mahr: [poctota B obpalleHun 6bnarogaps
HuKakinx KOMNPOMICCOB MpU OLiEHKE KayecTsa, MOCKOMbKY U3MepuUTenbHasn OZHOMY MPOrPaMMHOMY O0BECTEUEHMo ANA hOPMbl, PACMONOKEHNS,
ronoBka Bcerga paboTtaeT B YCMOBUAX, ONTUMANbHLIX ANA PELIeHUs LLIEPOXOBATOCTM 11 KOHTYPA, BCE B TPEXMEPHOM OTOBPaXEHMM.
pasnuuHbIX 3agay, obecrneunsas BbiICOYaLLY0 TOYHOCTb U3MEPEHUA. Tonbko y coupmbl Mahr: Kpyrnomep MarForm MMQ 400-2 6niarogaps
BLICOKOTOUHbIM JIMHEHbIM OCAM MO3BONAET WU3MEPEHUe U OLEHKY
KOHYTPOB C BLICOKIM paspeLLeHem.

Tonbko y coupmbl Mahr: MposepeHHan BpemeHem MeTponorua ropmbl B
COYETaHUM C NPOBEPEHHON BPEMEHEM METPOOTUiA MOBEPXHOCTU.
Tonbko y chupmbl Mahr: [loHATHBIA [eTaNN3MPOBaHHbIA MPOTOKON
13MepeHIa hopMmbl, LLIEPOXOBATOCTU U KOHTYpa Ha OfHOM JCTE.
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#1,0-Rubin/ Taststift/stylus )
ruby 3016272 Tg;;géaft/stylus
M2-Gewinde/
thread A
N 3 ./'/
D . - . P
N Y -, -
N . e
’7/44‘ N b e
“ (’2’0 N -~ Konturnadel/
NG >\//' contour tip
KN I | et R25um-19°
s ] N
% A o S
S
3 ) \4.‘\.‘&6\ \e\\g\\\
QT o
/‘:5, 3 \\‘\0\\0

\
12
3

T7W-Drehpkt./
ivot

M2-Gewinde/thread 1

Rl =
8T
S| 2
. 2|8
. 5|.2
Taststift/stylus o Rt
9028171 = =5
5|2
Detail M 10:1 #1,5
o~
Y | 1
¢ I
R

Diam.spitze/
diamond tip
R5um-60°

(hOpMbl, LLIEPOXOBATOCTY 11 KOHTypa

Onumsa usmeperuns koHtypa gna MO AdvancedForm 4.0

[Hnuxa TpaccuposaHus (no )

Xop nameperus (no X)

Cuctema usmepeHus (no X)

Cuctema usmepeHus (in Z)

HanpasneHue koHTakTa (o X)

HanpasneHue Tpaccuposanus (no Z)
NameputenbHoe ycunue ronosku T7W

HaknoH npodhuns B HanpasneH TpaccupoBaHus (Z)
CKopocTb U3meperus (Mo Z)

Paguyc HakoHeuHuKa Liyna

HeonpegenexHocTs uamepenus U95 npu vT = 0,8 mm/c:
- PaccrosHue

- Paguyc 10 mm

- Yron*

lpumep TPOIHOIA LLYNOBOA KOHCOMM AN1A N3MEPEHIA

* Ha nnockux nosepxHocTax (Rz < 2 MKM) ¢ HaKnoHOM +45° K ocit Z 1t AnnHOIA 60KOBOM CTOPOHBI 5 MM ... 30 MM

Homep gns 3akasa 5480196

o1 0,2 0o 350 mm, 500 Mm nnn 900 mm

20 Mm

BbICOKOTOUHAA UHKPEMeHTasbHas cuctema, paspeLueHue 0,005 MKM
BbICOKOTOUHAA UHKPEMeHTasbHas cuctema, paspeLueHue 0,005 MKM
snepen (+X), Hasag (-X)

BHU3 (-Z), BBEPX (+2)

HacTpausaeTtcsa Yepe3s MO MarForm

70°

ot 0,2 mm/c oo 1 mm/c

25 MKM

+(3 + 1/25) MKMm
10 MKM
3 MUH
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COBpeMeHHbIe TEXHOMOTUM MO3BONAIOT M3roTaBnuBatb Bce 6Gonee
CNOXHble feTani. Ho Kak 1 paHblUe, OKOHYaTembHbIA KOHTPOMb AeTani
B M3MepUTENbHON naéopaTopMM ABNAETCA HEOTbeMNEMO YacTbio
obecneyeHms KayecTsa.

Ho gna kak MoxHo 6onee paHHero pacno3HaBaHUA I'IOI'peLLIHOCTel7I
HeobXoauUMo Nnpou3BoAuTb N3MEPEHIE HENOCPEACTBEHHO B MPON3BOACTBE.
an n3mepeHunn Jetaneii Ha OTAeNbHbIX onepauuax TeXHONOorn4yeckoro
npotecca MOXHO rapaHTpoBaTh cTabunbHOCTb 1 ynpaenATb NPoLeccom ¢
NMOMOLLIbIO CTATUCTUYECKIX METOA0B, BBOAA KOPPEKLMN NpU NpeBbILLeHn
KOHTPONbHbIX rpaHnLL Ha KOHTPOJbHBIX KapTax.

PaHblue nogo6Hble U3MepeHsi MPOBOAUMMCH, Kak MPaBAIO, Py4HbIMIA
CPEfCTBaMU U3MEPEHIS, MPOCTBIMIA U3MEPUTENbHBIMU MPUCTIOCOBAEHUAMY
n cuctemamu. CerogHa W3-3a COXHOW KOHpUrypauuu detanei u
MOCTOSIHHO YXECTouaIoLMXCA TPEGOBAHNIA MO TOYHOCTY TPEBYETCS CIoKHaR
METPOJIOrAYeckas TEXHIKA.

[etanb Ha Kpyrnomepe 06bl4HO M3MeEPAETCA 3a CYET NepeMeLLIeHIs Lyna
OTHOCUTENbHO BbICOKOTOUHOI 6a30BOIA ocu. /3mMepeHue KoHTypa [0 cux
nop 6b1110 BO3MOXHO TOMbKO B MPeAenax nepemeLLieHIs LLyna uin 3a cyet
nepemelLLieHs Mo OAHOI 13 OCeil B 3aBMCUMOCTU OT CUrHana LLynoBoi
ronoBKM (PEXUM CriexXeHus). STOT MeTog, OfHaKo, pabotaeT TonbKo Mpu
HeBOMbLLMX CKOPOCTAX U3MepeHUs - He bonee 0,5 MM/C - 1 MOMHOCTbIO
CKII04YaET BO3MOXHOCTb I3MEPEHIA NPepbIBICTOrO MPOdnAA, Hanpumep,
C OTBEPCTUAMU UM KaHaBKam.

TpexmepHblit aTanoH kontypa KN100S

TpexmepHbliit 31anoH koHTypa KN100S MOXeT TaKkxe YCreLHo NpUMEHATbCS
ANA MPOBEPKN KOOPANHATHO-M3MEPUTENbHBIX MALLMH 1 CUCTEM M3MEPEHUs|
KOHTypa.

Hosoe ynpaenetue Tpaexktopusimu MCPC (Mahr Continious Path Control)
ana kpyrnomepa MMQ 400-2 nossonseT nepemeLyeHne no AByM OCAM
BLOONb 3afjaHHOr0 MpocUnA ¢ OfHOBPEMEHHBIM U3MepeHreM. CkopocTb

USMEpCHUAA MpU STOM B101pa3 BEILIS W COGTARMACT A0 3 MM/G. Takoli TpexMepHbIil 3TaNOH KOHTypa NocTaBnAETCA ToMbKo dupmoin Mahr.

[NaHHble U3MepeHUs cobUpaloTca HenpephIBHO B BIYE TPEXMEPHOTo obnaka
Touek. TaKoil MeTOf M3MepeHNa KOOPAUHAT Ha KPYTToMepe MpUMEHeH Homep pns 3aka3a: 5360581
BNEpBLIE B MUpE.
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PacnpegenutensHble Banbl BO MHOrOM Ompefensior 3deKTUBHOCTL
1 3KOHOMWYHOCTb COBPEMEHHBIX KOHCTPYKumiA fBurateneit. Cnepys
TEHOEHUMAM MOCTOAHHOTO MOBbILUEHNA TpeboBaHWUA K TOYHOCTM
pacnpegenuTenbHbix Banos, ¢upma Mahr peanusoBana uamepeHine
hopMbl Kynauka pacnpefenuTenbHbiX BanoB B [OMOMHEHUE K Yxke
MPOBEPEHHbIM  PELUEHNAM WU3MEPEHNs MOorpellHocTeld  hopmbl 1
pacronoXeHins NOBEPXHOCTEN 3TIX BanoB Ha Kpyrnomepax MarForm.

B coueTaHum ¢ LLMPOKO U3BECTHBIMI KPYTioMepami Ans METPONOrMYECKIX
nabopatopuii 370 pelueHne Ha 6ase mporpamMmmHoii mnatopmbl
MarWin 5 cyLuecTBeHHO paclumpsAeT BOSMOXHOCTU OLIEHKW napameTpoB
pacnpenenuTenbHbIX BaoB.

B nporpammHom momoluHuke (Quick&Easy) HoBoro mokoseHus
"WamepeHne pacnpepenutenbHbiX BanoB' 06bedMHEHbI BO3MOXHOCTY
N3MepeHns BCEX TUMOB PacrpefBasioB - CTAHAAPTHBIX, C CABOEHHbIMU
Kynaukami, TPUMOZOB 1 3KCLIEHTPUKOBLIX BasioB. BoaMoxXHO 13mepeHie
KyNa4KoB BbIMYKJIOM 11 BOTHYTOI (DOPMbI.

Takas (byHKLMOHANbHAA KOHLEHTPALA NO3BONAET MOMHOCTBIO OnMcaTh
reoMeTpuio Kynayka pasHbiX TUMOB pacnpefBasnoB B pamkax OfHOro
MomowHMKa. Bnarogaps crneuuduyeckiM ycTaHoBKam 1 FobasbHbIM
napameTpam BO3MOXHa CTaHAAPTM3ALNA KOHKPETHbIX 3afja4 N3MepeHus,
FOMYCKOB 11 METOAOB OLIEHKIN Pa3NINYHBIX 3aKa3UIKOB.

MMQ 400 ¢ pacnpeaenuTenbHbIM Basiom

O6nactn npuMeHeHus

[ns u3mepeHus napamMeTpoB LUeeK pacnpefBana Bcerga Tpebyetcs
kpyrnomep. OCHOBHOIA MPenNoChIIKOA 1A U3MEPEHINA (hopMbl Kynadka
ABNAETCA YNPaBNeHUe TPaekTopuell CUCTeMbl U3MEPEHUS B COYETaHUM
C MasbIMi YCUIMAMU KOHTAKTa 11 BO3MOXHOCTbIO MOJTyYEHUs KaK MOXHO
BOMbLLIEr0 UKMCNa TOUYEK U3MEPEHUS.

31y 3agady Tenepb pewatot Kpyrnomepsl MarForm MMQ 400-2 unu
MarForm MFU 100 — npoBepeHHble CpeacTBa U3MepeHis Baso, a Tenepb
1 pacnpegsanos. CouetaHne ¢ nporpammHoii nnarchopmoin MarWin 5
paet Bam BO3MOXHOCTb BbICTPOro 11 3PEKTUBHOIO MOMHOMO U3MEPEHIAS
pacnpenenuTenbHoro Bana.

Ewe 6bicTpee nomy4uTb roToBbIA MPOTOKONM MOXHO MpU 3aKpeneHuu
pacnpegsana B uUeHTpax. Onums "MoTopmsoBaHHas 3apHas 6abka'
gna MMQ 400-2 no3BonfeT C3KOHOMUTb 3HAYMTENbHOE BPEMA I
OMTMMU3MPOBATb MPOLLECC U3MEPEHIS , MOCKOMbKY HE HaZo BbipaBHMBATb
AeTalb B Havane 13MepeHus.

®opma Kynavka MOXET NofyyeHa us haiina unm cosgaHa ¢ NPUMEHEHNEM
MomowHuka. MO MarForm ucnons3yet 310 chopMy Npu U3MEPEHUM.
B pesynbrate Bbl nonyuute fetanbHblii Npotokon chopmbl npochuns ¢
ykasaHuem Bawmx momeli gomyckos. Bug atoro rpacuka Bbl moxerte
nepekioyaTb MexJy NpefcTaBneHeM B BULE KOHTYpa U NPefCcTaBneHueM
B BUE OTKIIOHEHWIA C Nonem fonycka.

MarForm MMQ 400 ¢ moTopu3oBaHHoil 3apjHeli 6abkoii
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MoXHO Takxe OLEHWTb [Jpyrue NpuU3Haky, crneuuduyeckne pns
pacnpefipana, Hanpumep, kp1Bbe XOZa 1 Yron Mexay Kynaykamu.

K BosmoxHocTaM [MomolHnka Quick&Easy CAM Takxe oTHocsTcs
cneLanbHble OLEHKI, Hanpumep, KpUBbIE YCKOPEHNIA 11 KpUBbIE CKOPOCTEN,
paccuuTaHHble 13 Npoduns Kynauka.

Bce, uto kacaetcs U3MepeHus norpelsHocTell hopMbl U PacroNoXEHIAS,
Bbl MoXeTe peann3oBatb ¢ MOMOLLbIO AUANIOTOBOr0 MPOrpamMMUpOBaHs B
MO AdvancedForm. MocnegoBatenbHOCTb AENCTBIAN B STOM Ciyvae MOXHO
yKasarb, kak "41o Bbl fenaete, 1o u nonyyaete!"

Bbl MoXeTe BblbUpaTtb KOHCOMM Lyna C LUapiKoM, OCTPOI KPOMKOW unu
AuckoM. Kynaukin HeusBecTHOI ¢hopMbl MOXHO aBTOMATUYECKI U3MEPUTD
B nporpamMme MarForm (B peXuMe CneXeHus) U COXpaHUTb faHHble
13MepeHIs KaK UCXOLHBIA Mpodhusb.

C 3701 CUCTEMOIA U3MEPEHUS Bbl MOXETE BbICTPO 1 3GDIEKTUBHO MOSHOCTbIO MO Advanced Form 5

N3MepATb Bawum getanu.

* Bbl MOXeTe cocTaBuTb nporpammMy nUaMepeHua pacnpensana 6bICTp0,
WJ,06HO, C MUHUManbHbIMK 3aTpaTtamu.

* Enaronapﬂ nOMOIJJ,HI/IKy Bbl gocTuraete BbICOKOro YPOBHA HaOEXHOCTN
n3mMepeHuna.

QE NMOCTPOEHWE MONA AONYCKA
Mporpamma n3MepeHus 1 oueHkn Advanced Form, 6asupytoliasca Ha
nnarcpopme MarWin, gononHeHa HoBbiM [MomoLuHukoM. OH obneryaet
n3vepeHne (HOpPMbl Kynauka COYETaHWe KpyroBoro ABUKEHUA C
nepemelLLieHeM ocn X, a Takxe OLieHKY dhopMbl 1 CO3AaHINe NPOTOKONa.
B pesynbrate n3mepeHne U oueHka hopMbl Kynayka Ctana eguHbiM
LenbiM co Bceii obomoukoli AdvancedForm u, BMecTe ¢ Apyrumu
MOMOLLHMKAMI [N MOrPeLUHOCTel GopMbl 11 PACMoNoXeHus, faeT
BO3MOXHOCTb CO3[aHWA CNIOXHbIX KOMMAEKCHbIX MPOrpaMM U3MepeHusa
MeTogOoM 06y4eHus.

Jrot MomowHuk Quick&Easy Kynauok (QE CAM) akTusupyetcs
COBCTBEHHON OMLIMOHANBHOM MMLEH3INER, NO3TOMY (PYHKLMOHANbHbIE
BO3MOXHOCTM Kpyrnomepa MarForm moryT 6biTb pactumperbl B noboe
BPEMS.

QE KYNAHOK
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Bo3amoxHocTu

Hoeas onuua "OueHka npocduns Kynayka' npegnaraerca pns
kpyrnomepo MarForm MFU 100, MFU 110 u MMQ 400-2.
/iamepeHne ocyLLECTBNAETCA C MOMOLLbIO LynoBoii ronosk T7W u
LynoBoil koHconu. Onuus "OueHka npoduna Kynayka" fOCTynHa, HaunHas
c Bepcuun MO MarWin 5:

]_sc: 00pm ]_1? gopm
Ouenka/Miameperne

N + OugHKa Npothuns Kynauka OCYLLECTBAAETCA MPUMEHEHEM MOMOLLHUKA

(Quick&Easy QE Kynauok) ana usmepeHus oopmbl 1 nocegyioLei
OLeHKM, pabotaiowero B naketax [10 AdvancedForm 5 wunm
ProfessionalForm 5. MoMOLLHIK aKTMBUMPYETCA OTAENbHOI NMLEH3Uel

* WiamepeHue ocyLLecTBAseTcs npu BpaLleHun Kpyrosoit ocu (ocu C) ¢
OBHOBPEMEHHbIM MepeMeLLieHneM NuHelHoi oc (ocu X) B pexume

. — ynpaeneHus Tpaektopueii (MCPC) wiu B pexume cnexerus (QE

TT() 1 ) 17 Orpyxiocrh Ka L zpe)

Fre j: o ‘ + 30Ha fJomycka cosgaetcs, Hanpumep, B nporpamme Excel

e S m— (He BX0BUT B KOMMNEKT NOCTaBKY)

Fonrcuvets VL1 §: 2 oo + 3oHa ponycka 3arpyxaerca B QE Kymauok u3 caiina

ot A [ o > j S e (cpopmar .txt unum .csv)

1 == * VamepeHue ofiHOli TPaeKTOpUU Ha Kynauke mpu BpalieHuu ocu C u

MPOTOKON MOrPELLHOCTY OPMbI Kyniauka nepemeLLieHI ocu X Ui UCToNb30BaHUE YXe U3MEPEHHOro npoduns

+ CpaBHeHMe/oLeHKa OTKIIOHEHIs MPOHUNS OTHOCUTENBHO 3afaHHOIA 30HbI
ponycka

+ Mpu 3TOM NpUMEHSIOTCA Kak Mopdonoruieckue unbTpbl As nepecyeta
reoMeTpU HaKOHEYHMKA LLyna UK NepecyeTa Ha reOMEeTpUio MIocKoro
WM pafiilyCHOro TOMKATENA KnamaHa, Tak U OBblYHble rayCCOBCKUE
unbTpsl

B NS

I Co3paHue npoTokona

OnpegneneHue 1 BbIBOA 3HAYEHNIA C BOSMOXHOCTbIO KOHTPONS 30HbI

ponycka:

* MaKC. OTKIIOHEHE BHYTPY 30HbI f0MyCKa

* yBenuyeHue opmbl (HanbonbLuas oLnbKa nogbema Ha nepudepun)

* YI1I0BOE MONOXeHE Kynayka OTHOCUTENbHO 6a3bl

+ MpercraeneHure npodhuns Kynayka B Buge
- NONAPHOro rpaduka
- NHeliHoro rpadhika ¢ BO3MOXHOCTbIO Bbibopa KoadhdpuwmeHTa popmbl
(0w 1) B guanasore 0 ... 100 %

+ lpercTaneHune nepeoil 1 BTOPOIA MPOU3BOLHOI NPOhINs Kynayka
(CKOpOCTb 1 yCKOpeHUe KianaHa) B Buge NMHeiiHoro rpadika

* BoiBog, Tabnuubl 3Ha4eHUi unm TabnuLbl OTKNOHEHUI Npodhuns B 30He
aonycka

2000 pm

Xog kynauka

Mepsas NpoussogHast:
CKOPOCTb Kranaa

Bropas npoussogHas:
YCKOPEHUs Knanaqa
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KanubposouHoe n3mepeHume

M3mepeHue 1 oLieHKa gnameTtpa Ha kpyrnomepax MarForm MMQ
400-2 n MarForm MMQ 200 ¢ onuueii QE AUAMETP

lMomoHMK, HasbiBaembiil B 10 MarWin "Quick&Easy", nomoraet
nonb3oBaTento caenatb kannbpoBoYHOe U3MepeHUe, 3MepUTb AameTp 1
co3patb cpa3y nocne u3MepeHns HarnaaHbIi MHPOPMATUBHBIN NPOTOKON, B
KOTOpOM, KpOMe pe3ynbTara U3MepeHus fuameTpa, Takxe otobpaxatotcs
MOrPELLHOCTI KPYroCTU.

OCHOBHble 0COBEHHOCTH:

MpocTota B akcnnyarauum 6narogaps KoHdUrypaLum
ananoriiHoit QE KPYTTIOCTb

Onpefienexie guameTpa us KpyroBoro U3MepeHus
OnpegeneHue 6a3bl 3 KPYroBOro M3MepeHus

HapyXHble 1 BHyTPEHHUE U3MEPEHNS

CraHgapTHas oLieHka 6a30BbIX OKPYXXHOCTEN METOLAOM HaUMEHBLLIX
keagparos (LSC)

MeTogpl OLieHKI LN onpefeneHns guameTpa:

HalMEHbLLX KBafipaToB, MUHUMATbHBIX 30H, MUHUMAbHOIA
OmnICaHHON OKPYXHOCTU U MaKCUMaSTbHOIA BNMCAHHON
OKPYXHOCTU

MpurogHble U3MEPEHIs Npu Jonycke Ha AuameTp bonee 20 MKM
BbiBog 6a30BOr0 fiameTpa U BEUYMHBI KOPPeKLA

AKTuBaLMA OTAENHON NULeH3MeN (onLus: HoMep Ans

3akasa 5480190)

C HoBOIl onuMeli M3MepeHUs U OLEHKW AnameTpa Ha Kpyrnomepax
MarForm MMQ 400-2 u MarForm MMQ 200 obnacts npumeHeHus
KPYrnoMepoB CYLLECTBEHHO pacLumpseTcs. Tenepb U3 KpyroBoro npodouns
MOXHO ONpefensTb 1 [LOKYMEHTUPOBATb HE TONbKO MOrPELUHOCTb KPYTIoCTH,
HO 11 MOrPELUHOCTb AnameTpa. [na NoaroToBKM Liyna 1 ock X K NPOBEAEHMIO
3TOr0 N3MepeHs HeobXOAMMO NPefBaPUTENBHO U3MEPUTb YCTAHOBNEHHBIN
Ha Kpyrnomepe 3TasoH.

KannbpoBouHoe M3MEpeHMe U WU3MEPEHWe [UaMeTpa OCHOBAHO Ha
M3MepEHUI OKPYXHOCTI C BbICOKO MNOTHOCTbIO TOueK, Hampumep, 3600
Touek Ha 360 rpamycoB. bnarogaps BbluMCNEHWIO 6230BOI OKPYXHOCTY
Metogom laycca (MeTogoM HauMeHbLUUX KBagpatoB) oGecrievMBaeTcs
BbICOKaA BOCMPOM3BOAMMOCTL pe3ynbata.

Vameperue grnametpa
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MarWin. Maxketbi 0. AHanu3 ckopocTu BUbpavmii Ans aetanei
NOALIMNHUKOB

[oTOBbIE AETan NOALNMHNKOB UMEIOT OTKMOHEHNS OT UAEabHOMN CbOprI
Nno  KPYrnocth U BOMHUCTOCTHU, OGYC.HOB.HGHHI:IG MeTodamu 06pa50TKI/I.
TN OTKNOHEHUA Ha O0pOXKax Ka4deHus npueodAT K HepaBHOMEPHOCTU
BpaLleHua, Wwymy u HI3KOI [ONTOBEYHOCTIA 113-32 MOBLILLEHHOMO 13HOCA,
ocobeHHo Ans BbICOKOCKOPOCTHbIX MOALLNMHNKOB (Hanpmmep, 017 XECTKUX
aUCKOB KOMI'IbIOTepOB).

MosToMy AnA NpousBoguTenell Takux MOALWMMHAKOB OYeHb BaXHO
MpoBEpUTL COBMIOAEHNE 3aZaHHbIX [OMYCKOB KPYTIOCTA U BOSHACTOCTM
Ha OTENbHbIX AeTanax A0 COOpKM MOAWMMHUKA. AHAIU3 CKOPOCTU
BUBGpaLMM B 3TOM CrlyyaeT MPegoCTasiser LUMPOKUE BO3MOXHOCTH,
MOCKONbKY 3TOT METOf MO3BONAET 3apaHee KONMYECTBEHHO OLEHUTb
BIIUSIHIE MOrPeLLHOCTEl POPMbI OTAENbHOI AETaN Ha PaBOTOCTIOCOBHOCTb
BPALLAIOLLErocs MOALLINMHIKA NOCSIe YCTAHOBKI B HETO STON AeTas.

3710 NporpammHoe obecneyeHie paboTaet B cpege
EasyForm

AdvancedForm 1

ProfessionalForm.

Peub npeT 0 camocToATeNbHOM NPOrpaMMHOM 0BecreyeHn AnA OLEHKI,
paboraiolieM ¢ npochunemM, MOAyYeHHbIM MpU U3MEPEHUN AeTann Ha
kpyrnomepe  MarForm (monHoCTblo 3aMKHyTbIiA KpyroBoil mpodpusb Mo
obpa3yioLLieil BOPOXKN UM NOMHOCTBIO 3aMKHYTI KpyroBol Mpodonsb Ha
TOpLe AeTanu NOALIMMHUKA).

lMepen Tem, Kak MpOBECTW aHanM3 CKOpOCTW Bubpauuii ons petanu
NOALUUMHAKA, HAfo W3MEepUTb [eiCTBUTENbHbIA 3aMKHYTLI KpYroBoii
npocpunb (MonHas okpyxHocTb 360° 6e3 MpepbiBaHuii) 06nacTu LOPOXKN
(no Hopmanu K oBpasyioLLielt n NepreHaUKYAPHO TOpLY) Ha Kpyrnomepe
MarForm. Ocb BpalLeHus feTan AomkHa ObiTb MEXaHUYECKM BbIPOBHEHA
OTHOCUTENbHO OCU BPALLIEHNS KpyrnoMepa.

MporpammHoe obecrieyeHIe Ans OLiHKI CKOPOCTIA BUBPALIAN PACCUUTHIBAET
13 HedhUNLTPOBAHHOMO NPOUNA UAK U3 NPOCUNA NOCNe NPUMEHEHHOrO
nonb3osareniem (ubTpa NPEaeNbHbIX YacToT CriekTp ammautyg ®ypse
(aHanus Oypbe).
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Mocne BecoBol OLEHKM (MyMbTUMAMKALMMA) KaXGOW YacTu crekTpa Ha
MOPAZKOBbII HOMEP YacTy (COOTBETCTBYIOLLEI UNCITY NEPUOZOB KonebaHus
Ha MomHbii 060pOT AeTanu) W 3ajaHus nonb3osateneM UKTUBHOI
YacToThl BpALLEHIA [iJ1A 3Tl 4acT CMekTpa, MporpaMma paccuuThiBaeT
C MPUMEHEHMEM MOCTOSHHOTO KO3(hdhULIMEHTa COOTBETCTBYIOLLIA CMIEKTP
ckopocTeil Bubpauuu.

Ha kaxgoit CTpaHuue NpoToKoSia NpeacTaBneHbl, onAa Tpex Anana3oHOB
CcnekTpa co cBobogHO Bbl6|/|paeMbIMI/I rpaHuLamMn Ouana3oHa B Buae
NOpPALKOBOro HOMepa 4acTh CNekTpa, pacCUMTaHHble napameTpbl ANA
yacreit CNEKTpa, KOTopble NOTOM BbIBOAATCA B BUAE TabnuLbl B UTOrOBbIIA
NpOTOKON.

JTUMKM napameTpami ABNAIOTCA 3HAYEHUA U MOPAZKOBbIE HOMepa C
MaKCUMabHO CKOPOCTbIO BUOPALIAI B KaX[OM AanasoHe 1 paccuuTaHHas
METOLIOM CPefHIX KBafpaTHbIX OTKMOHEHUI "cymma” ckopocTell Bubpawyuii
B 3TOM AnanasoHe (3HaueHune RMS). 3HaueHune RMS asnaetca nokasarenem
CofepxalleiicA B Kax[oM AnanasoHe CrnekTpa 3Heprun Bubpauui,
KOTOpble BOBHUKAIOT MY MUKPONepeMeLLiEHNAX AeTaneil NoaLUUMHIKa npu
BpALLEHUN BCNEACTBIE pafuasbHbIX UMK OCEBbIX MOrPELLHOCTEN hOpMbl
LOPOXEeK KayeHuA. Takum 06pa3omM BO3MOXHO MPOU3BECTU KOMCOPTHYIO

oLeHky B 15 AunanasoHax.

MpeagaputensHo onpegieneH (1 MoxeT BbiTb U3MeHeH B Jioboe Bpems)
MoMHblii Habop MapameTpoB ANA MATW TUMOB [OPOXEK - Ha nepudepuu
Tena KaueHus (fs Wapuka, LNMHAPUYECKUX 1 KOHUYECKIX PONMKOB), Ha
nepucepuin HapyXHOro konbLia, Ha Nepucheput BHYTPEHHETO KonbLia, Ha
BHYTPEHHEM TOpLIE 11 HA TOpLIE POTNKa.

o napameTpbl BKNOYAIOT.
- 0603HauEeHMA 1 rpaHuubl Anana3oHoB AnAa Tpex CnekT-
PajibHbIX Aana30HOB OLEHKI CNEKTPA CKOPOCTU BI/I6paLI,I/II7I
- 3afaHne qI)I/IKTI/IBHOVI YacCToTbl BpaLleHna, OTAeNbHO AnAa
KaX[0ro ananasoHa
- 3afaHne fonyckoe Ay1a CYMMNPOBAHHbIX CKOpOCTeI7I
Bm6pau|/||/| B KaXOOM 13 TPpeX ananasoHoB

S COXpaHeHHble Ha60pb| Takxe Moryt ObiTb CNOMb30BaHbl AN1A NATY
Haubonee yacto BbI6I/IpaeMbIX OnanasoHoB.

[lononHuTeNbHO MOXET GbiTb 3alaHO rPaHN4HOE 3HaYeHue BONHOBOTO
¢unbTpa, No KOTOPOMY B M3MEPEHHOM Mpochune OrpaHUuMBaIOTCA
[anasoHsl CrekTpa nepes BulMUCTIEHEM CKOPOCTI BUGPALIVIA.

[Monb3oBatenb Takxe MOXeT BbI6paTb MakCuMasibHoe 3Ha4eHue LKasbl
CKOpOCTeI7I ana npencrasneHna BCEro crnektpa Ha ofHoi gunarpamme B
WUTOrOBOM MPOTOKONE.

Kaxpgblli #3 nsTM onpefeneHHbIX Monb3oBateneM HabopoB AaHHbIX
MOXET ObiTb COXpaHeH 1 MOTOM UCMONb30BaH MpU AasnbHENLIEA OLEHKE.
MepeknioveHe Mexay NATbIO TUMAMU [OPOXEK KauyeHus BO3MOXHO B
nioboe Bpems B BBOAHOM Auasnore 3anyLUEHHON MPOrpamMMHO Onuui
OLLEHKI CKOpOCTY BOpaLuiA.

[ns Kaxgoro Tuna JOPOXKA KauyeHWUs BO3MOXHO, MU BBOAE OMLMM B
aKcmnyarauuio cneuuanictamn cupmel Mahr, 3agatb cTaHgapTHbiil Habop
[aHHbIX [N1A KOHKPETHOTO 3akasuuka U COXpaHUTb ero Ans NocresyloLLero
MPUMEHEHNS B KA4ECTBE CTaHAAPTHONO.
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O6nactb npuMmeHeHus
HapyxHble n3ameperus fetanein guametpom @ 2 ... 200 Mm

OueHka chopMbl 1 BAHTOBOI TIMHNN

+ oLieHKa hopMbl 1 MONOXEHUA (KOHUYHOCT/NapanienbHOCTb)
0JHOBPEMEHHO C OLIEHKOI BIHTOBOIA IMHUN

+ thopma/nonoxeHne/BINHTOBAsA NIMHINA HA HECKOMbKIAX [IMHAX BOMHbI

OueHKa n cosgaHue NpoToKona
B 3aBepLLeHIe M3MepeHIs CO3LAETCA MPOTOKOM CO CIEAYIOLUM
COfiepXaHueM:

MapameTpbl BUHTOBOI NUHUN

OnpenenaioTcs creayloLLMe XapaKTepUCTUKN BUHTOBOIA JIAHUU:

« Yucno 3axomos DG (Bonk/o6opor)

« TMeputognuHocTb BonHb! DP (M)

« Yron nogvema Dy (rpag)

+ HanpasneHue BUHTOBOM NuHUMITY61HA BUHTOBOI nHUM Dt (MKM)
« LlHekoBoe ceuerue DF (Mkm2)

« LUHekoBoe ceyeHme Ha obopot DFu (Mkm2)

+ TMpoLgHTHaA KoHTaKTHas nosepxHocTb Diu (%)

pachuueckuii BbiBog,

/3mepeHHbIlt npochuib MOXeT BbiTb NPEACTaBEH B MPOTOKONE B
rpad4eCKOM BUfE B HECKOMbKUX BapuaHTax:

* TPEXMepHbIN LIBETHON LIAMHEP, 0BbIMHbIN BIAT, UK pa3BepTKa
oTAenbHbIE 0bpasyloLLne Kak ANA NPAMONMHEHOCTI ANA
OLIEHKI NOrpeLLHoCTE hOPMbI 1 PACcNONOXEHNS
amMNAUTYAHbIA CIEKTP U3MEPEHHOO MPOHUNA Kak

cTonbyaras guarpamma

unm no MBN 31007-7: uBeTHas pa3BepTka TPEXMEPHOTO LINHAPa
Onucanne * CTPYKTypa MoBepXHOCTY
* MOBEPXHOCTb BUHTOBON MMHIAL

MonyueHie AaHHbIX H3MEPEHNS * NpepAcTaBneHne npouna NOBEPXHOCTY 1 MPOOUNA BUHTOBOA JIHIN

CTpyKTypa MOBEPXHOCTM LUelik4 Bana, Ha KOTOpOli YCTaHOBMEHO
YNIOTHEHNE, BAUSET Ha TEKYYECTb XUOKOCTU Yepes YMIOTHEHUE W, Tem
CaMbIM, Ha Ka4ecTBO YMIOTHEHNS.

BuHTOBaA KaHaBKa Ha YMMOTHUTENbHOA MOBEPXHOCTA MOXET WU3MEHUTb
B3auMHOE BIMSHME MOBEPXHOCTM Basa, MOBEPXHOCTW YMAOTHEHUS U
XUIKOCTA 1 BbI3BaTh YTEUKW U3-3a "BbITANKMBaHUS" XUOKOCTU (3chdpekT
LLHEKa).

BuHTOBaA NUHIA ABNAETCA OfHO 13 Haubonee YacTbix hopM NOBEPXHOCTM
Ten BpateHua. OueHka BMHTOBOA NUHUM OCYLUECTBAAETCA C MOMOLLbIO
onuun «/3ameperune BUHTOBOI NHMM»> Mo cTaHaapty Mercedes Benz Norm
31007-7.

Nsmeperne ocywiectenaercs no obpasylowym (72 obpasylowme o
ctaHgapty MBN 31007-7).

[nsi uamepeHus ucronbayetcs Luynosas rofioska T7W ¢ AByMS KOHCOMAMM
Lyna:

+ KoHconb # 1 ¢ TBRepgoCniaBHbIM LIapUkoM @ 3 MM ANs LEHTPUPOBAHMS
11 BbIpaBHUBAHS AE€TaslN Ha Kpyriomepe

+ KoHconb # 2 ¢ anmasHoii urnoii paguycom 0,005 MM ans n3MepeHus
BIHTOBOI NIUHUI 11 NapaMETPOB hopMmbl
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Maket paclumpenus "ismepeHue 1 oLeHKa nopLuHa"

+ Maket nporpammHoro obecneyeHus "3mepeHue 1 oLeHka n3MepeHus
nopLUHA" Ha nporpammHoil nnarcpopme MarWin

+ LLlynoble koHconu pns ronoski T7W, onTuMmU3npoBaHHble ana
3MEPEHIA MOPLUHA MOTYT ObiTb 3aKasaHbl OTAEMbHO

KoHconb 1 KoHconb 2

OcobeHHocTu / MocnegoBatenbHOCTbL NpoLecca

BbipaBHMBaHNe NOPLUHSA OuieHKa n3MepeHusi KaHaBoK
* TMONHOCTbIO aBTOMATU3UPOBAHHOE LIEHTPUPOBAHIE U KayaHue
OueHka paguanbHbiX TpaeKTopuil

W3mepeHmne hopmbl HapyXXHO MOBEPXHOCTN NOPLLHA * Yron mexgy npocunem 1 6a30Boii NI0CKOCTbIO
* /I3mepeHue B 0TBepCTMM MO, NOPLUHEBO Nanew, Ana onpegeneHns ocu + O6LLMA yron MexXay BEpXHEN 11 HUXHEN CTOpoHamu
3TOro 0TBEPCTUA * MpAMONUHENHOCTb N3MEPEHHBIX PafanbHbIX TPAEKTOpUIA
* 3mepeHue oBanbHoCTY
* N3mepeHme chopmbl 106K NOPLLHSA OueHKa no OKpYXHOCTAM Ha MOCKOCTH
« MnockocTHoCTb Mpodhunst ¢ counbTpom 0 - 50 [8/06],
M3mepeHmne KaHaBOK nof MopLUHeBbIe KosbLia « MnockocTHoCTb Mpodpunst ¢ dounbTpom 15 - 150 [8/06]

* VaMepeHue kaHaBoK
OuieHKa oTBepCTUs MOA MOPLUHEBON NaneL

W3mepeHune oTBepCTMS NOA NOPLUHEBOI Nanew, + OueHKa 0TBEpCTUA Nof, MOPLUHEBON Nanel (MuHeliHas) ¢ 30HOM fonycka

* 3mepeHme chopMbl OTBEPCTIAS NOAAPHO (TouKM Ha NHUK) Ha NioBolt BbicoTe [MM]

* N3mepeHme chopMbl 0TBEPCTIS NMHEHO + OueHKa 0TBEpCTIA Nof MOPLUHEBON nanel (MonspHas) ¢ 30Hol fonycKa
(Touku oBara) yepes Mobbie MPOMexXyTKiA [°]

OueHka n cospaHue npotokona + MoBopoT Oceil 0TBEPCTUA 11 OBaNa B NO3ULAAX CTONA CUCTEMBI

OueHka oBanbHOCTH

+ OueHKa 30HbI Jomycka (Touku oBana) uepes Miobble MPOMeXyTKM [°]

* Yron mexgy rmasHOIA OCbIo OBana 1 0Cbio OTBEPCTIA Ha BbICOTE
13MepeHus

+ OnpeneneHe CMeLLIEHIA rofoBKM B ocaix X 1 Y (CMelLieHne oBana
OTHOCMTENbHO OCU MOPLLIHS)

OueHka chopMbl 106KM NOPLUHSA
« OueHKa 30HbI Jomycka (TOUKM NuHIM Mpocpunst) Ha Mo6oit BbicoTe [MM]
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WU3mMepeHne nopLuHs

WN3mepeHune HapyXHoil NOBEPXHOCTH

+ N3mepeHue B otBepcTUM
[ins onpeneneHus yrna Mexay rasHol OCbio OBasa 1 0Cbio OTBEPCTUSA
nog, naneL 1 Ana onpeaeneHns Mecta n3mepeHns opmbl 6KK
MPOU3BOAUTCSH HECKOMBKO KPYrOBbIX U3MEPEHUIA B LIANMHAPUHECKOI
yacTy OTBEPCTUA MO NOPLUHEBON naney (puc. 1 u puc. 2)

1 2 + N3mepeHue chopmbl oBana

YctaHaBnmBaeTCA KOHCOMb 1 1, BpaLLeHeM BEPTUKaNbHO OC CUCTEMBI,
13mepstoTes 3...7 OKpYXXHOCTEN Ha CBOBOAHO BbIBpaeMOoii BbICOTe B
cucTemMe KoopauHar aetanu (puc. 3)

* N3amepeHme npogonbHoil hopmbl (chopmbl 106KM)
OTHOCUTENBHO OCI OTBEPCTIAA MOZ, NANEL, ONPENENAETCA NONOXeHYe, B
KOTOPOM MOXHO Cienarb 06a u3MepeHIs MPORoNbHOM NuHMM (puc. 4).

4 WN3MmepeHune KaHaBKM Nog, NOPLUHEBOE KOMbLIO
BTopbiM LLynom KoHconu 1 0CYLLECTBAAETCA U3MEPEHUE KaHaBKUA.
Mpon3BoANUTCA U3MepeHIe Tpex BOKOBLIX CTOPOH KaHaBKIN KaK B
paauanbHoOM HanpasfeHui, Tak 1 no naockocTu (puc. 5, 6).

W3mepeHue oTBepCTUs NOA NOPLUHEBOI Naney
[ins u3amepeHus chopMbl STOTO OTBEPCTUS Ha KpyrioMepe TpebyeTcs
cnewnanbHoe 3axumHoe npucrocobneHue. OHo NpefocTanseTcs
3aKa34UKOM.

5 6 [ins u3MepeHIs UCTIONb3YeTCA BTopas LLynoBas KOHCOMb.

Wamepenue chopMbl otBepcTua (nuHeiHoe) (puc. 7)

Wamepenue hopmbl otBepcTua (nonsipHoe) (puc. 8)

OueHkKa namepeHunsa NOpPLUHS

Vl3amepeHue 1 oLieHKa peaynbTata 3MepeHa oBana 1 NpoaoabHON hOpMbI
(1oBK1) MPOU3BOANTCA B pasgenbHbIX Mporpammax.

OueHka chopmbl oBana

+ OLeHKa 30Hbl JoMyCKa (Touku oBana) Yepes Niobbie MpoMexyTKu [°]

* Yron mexgy rnaBHOl OCbIo OBana 11 0Cbi0 OTBEPCTIA Ha BbICOTE
13MepeHus

+ OnpegeneHue cMeLLeHs ronosKu B ocax X 1Y (cMelLeHre osana
OTHOCUTENBHO OCY MOPLLIHS)

+ MpoToKon MOXeT BbIBOAUTLCA Ha ABYX CTpaHuuax. B atom cnyvae
rpacdnyeckoe npeacTaBneHIne OTAENEHO OT TabnnyHoro

+ C npumeHeHrem MacLuTabHoro koadhdmumeHTa rpadnyeckoe
MpefCTaBeHe 30Hb! JOMYCKa MOXET bbiTb MPOU3BOMBHO PacLUMPeHo

+ CospaHHbIil 1 pacneyataHHblii POTOKON MOXET BbiTb COXPaHEH B BUAE
haiina rpacpukm

OueHka npogonbHoil hopMbl (hopmbl 106Km)

+ OueHKa 30HbI gonycka (Touku MuHUN Npodpusst) Ha MoBoii BbicoTe [MMm]

+ [poToKon MOXeT BbIBOAUTLCA HA ABYX CTpaHuMLax. B atom cny4ae
rpacbuyeckoe npeacTaBneHIe OTAeNEeHo ot TabnnyHoro
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+ C npumeHeHnem MacLutabHoro koadhduLmenTa rpacduieckoe
npeacTaBneHie 30Hbl ONYyCKa MOXeT ObiTb NPOU3BOLHO PACLUMPEHO

+ Co3paHHbIA 11 pacneyataHHblil NPOTOKON MOXeET BbiTb COXPaHEH B BUAe
thaitna rpacpukn.

OueHKa namepeHus KaHaBoK
aMepeHue 1 oLieHKa U3MepeHIsi KaHaBKIn MPOU3BOTUTCA B PasHbIX
nporpammax.

OueHka paguanbHbix TpaeKTopuii
+ Yron mexgy npodpunem u 6a3oBoii NIOCKOCTbIO
+ O6LLMiA yron Mexy BEepXHEN U HIDKHEN CTOpOHaMu

+ MpAMONMHEHOCTb U3MEpPEHHbIX PagiasbHbIX TPAEKTOPUI

+ Bo3mMOXHO M3MepeHIe 1 OLiEHKa MeHee Tpex KaHaBoK.

OLieHKa no OKPYXHOCTAM Ha NNOCKOCTH

+ MnockocTHocTb Npochunsa ¢ counbTpom 0 - 50 [8/06],

+ MnockocTHoCTb Npodpunsa ¢ counbTpom 15 - 150 [p/06]

+ Bo3MOXHO 13MepeHIe 1 OLieHKa MeHee TPeX KaHaBoK.

OueHka oTBepCTUA NOA NOPLUHEBOI NaneL

/3mepeHue 1 oLeHKa 13MepeHus 0TBEPCTUA MOZ NOPLUHEBOI naneL

MPOV3BOANTCA B PasHbIX Mporpammax.

OuieHKa 0TBepCTUA NOA NOpLUHEBOI Naney (nuHeiHas)

+ OueHKa 0TBepCTUA NOZ MOPLUHEBOIA NasneL (nuHeiiHas) ¢ 30Hol Jomycka
(TouKm Ha fuHUM) Ha Nito6oi BbicoTe [MM]

+ MpoToKon MOXeT BbIBOAUTLCA Ha ABYX CTpaHuLax. B atom cnyvae

rpachnyeckoe NpenCcTaBneHIne OTAENEHO OT TabANYHOMO
+ C npumeHeHreM MactuTabHoro koadhduLeHTa rpacmyeckoe
MpeLCTaBIEHIE 30HbI [OMYCKA MOXET ObiTb MPOU3BOBHO PACLLMPEHO
+ Co3piakHbIil 1 pacneyataHHblii MPOTOKOM MOXET BbiTb COXpaHeH B BIie
haitna rpacpukn.

OueHka oTBepCTUA Mo NopLUHeBoi naney (nonspHas)

+ OLeHKa 0TBepCTYUs Mof MopLUHEBO naneL, (nonspHas) ¢ 30Hoi gonycka
(Touku oBana) uepes Niobbie MPOMEXyTKY [°]

+ MoBOPOT OCeli OTBEPCTUA 11 OBasa B MO3NLIAAX CTOMA CUCTEMbI

+ [poTOKON MOXET BLIBOAUTLCA Ha fBYX CTpaHuLax. B atom cnyyae
rpacpuyeckoe npepcTaBneHe OTAENEHO OT TabanYHOro

+ C npumeHeHnem MaclutabHoro koachdumenTa rpacuieckoe
NPEACTaBMEHIUE 30HbI JONYCKa MOXET ObiTb MPOU3BOSIBHO PACLUMPEHO

+ Co3paHHbIA 11 pacneyataHHblil MPOTOKON MOXET 6biTb COXPaHEH B BUAE
haiina rpadpuku.
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[Rundiaut 2 pm
Mepenag Mexzay namenaMu ONpeAenseTcs Kak pasHoCTb BbICOT PasniHbIX B peaynbrarte 6ygyT OLeHeHbl BENMYMHBI OTAENbHbIX Nepenagos nameneii 1
nameneii OJHOrO KOMMyTatopa. OTOT nepenag NPUBOAMT K W3HOCY cpefHee 3HaueHue nepenagios.
rpacuToBbIX LLETOK, YTO B CBOKO O4Yepedb Bbi3biBAET WCKPEHUe LLIETOK
aBurarens. B npotokon Takxe 6yaeT BkoYeHa oLeHKa hopMbl KOMMYTaTopa
(oTmenbHbIe KPYrMOCTI, CPeAHee 3HaUEHIe KPYTOCTH, 06LLas KpyrocTb) 1

C nomollblo 3TOro naketa MpOrpamMmmHOro 0becreveHusi BO3MOXHO paguasbHoe bueHue KoMMyTaTopa.

OCYLLIECTBUTL U3MEPEHIE KPYrIIOCT KOMMYyTaTopa Ha CUCTEME U3MEPEHUA
MarForm ¢ nporpammHbiM obecnieveHnem MarWin u 3atem oueHUTb
nepenag Mexgy namenamu.

CyLLecTByeT yeTbipe MeToga pacyeTa 1 OLEHKIA nepenaga Mexay
coceaHUMU famenami (HanbonbLLel pasHOCT BbICOTH NiaMereir):

1. MNepenag nameneii: no LeHTpy namenei
PaccrosHre mMexgy paguycamin COOTBETCTBYIOLLMX LIEHTPOB ABYX
COCEHUX Nameneil.
OMLMOHANBHO MOXHO PaCLUMPUTL LEHTPbI A0 30HbI, 3afjaB LUNPUHY
30HbI B MPOLIEHTAX OT LUMPUHbLI Iameni; Tora Bce paguycel 6yayT
ONpeRensTbCA BHYTPU 3TOI 30HbI.

2. MNepenag nameneit: Makc./MuH. paguyc
PasHuua Mexgy HanbonbLLMMU U HAUMEHBLUAMI Pagiuycamin fAByX
COCEfiHNX namenei

3. Mepenag nameneii: pasHiuLia Makc. paguyca
PasHuLa Mexay HaubombLUUMU pagiuycamit ABYX COCERHUX nameneii

4. Tepenag, nameneii: kKoHew, Namenn — Hauaso namesu
Pa3HuLa B paguyce B KOHLE U B Hauase ABYX COCEAHUX niameneil.
OMLMOHASBHO MOXHO PacLUMPUTL KOHEL, 11 HaYano flameneil 40 30Hbl,
3a/1aB LUMPUHY 30HbI B MPOLIEHTAX OT LUNPUHbI NaMenu; Toraa Bce
paguychl 6yayT onpenenaTbca BHYTPU STOiA 30HbI.
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MpuHaENeXHOCTU 0BECTEUNBAIOT ONTUMATBHOCTb PELLIEHIS

N3meputenbHasa ronoska T20W

BBy

T20W-Einspannschaft / ¢lamp shaft
51,5

e
; 2
./ Tostarm-Drehpunkt/ o
/ Center of rotation ll | |
A PR~ T8
) Sl == 5400150
\ 7
\ Schwerpunkt / barycenter
\ atelll‘uelh/ adjﬁrlnent trovel co. $32*
lesskrart einstel
\ & Sko0160 measuring force ad]ustdﬂe 1-12 N
\ Unscha| tung der Messnch(una .
'\ Switching of the meosuring direction
N 3
~. HW/carbide
~d. /
~
Lieferumfan _ /
scope of de?ivery: [ A——, Kobel / Cable

1x Taster T20W 540015X
Probe system

llsurichtung |
Meashuring direction

1x 'lnulunn 5400160
Probe arm

1x Verﬂuckunq (=Aufbewahrungsbox f. Taglame)

ing box (=storage of probe a
¥ S @

Freihubeinstel lung SW
free stroke |ImIlMIOn ﬁ 2,5

30

N3mepurtenbHas ronoska T20W

WHpyktuBHas u3meputenbHas ronoska T20W npepHasHaveHa ans
YHUBEPCAIBHOTO MPUMEHEHNS.

Bnarogaps NoBopoTy LLynoBoil KoHconu Ha 190° 1 BapuaHTam pasninyHoro
3aKperieHIs LLYMOBbIX KOHCOMe BO3MOXHO U3MepeHue AeTanell faxe
B TPYAHOZOCTYNHbIX MecTax. [N pelueHs pasnuyHbX METPOMOTAYECKIAX
3afiay Ha pasniyHbIX JEeTanAxX MPUMEHSIOTCH BbICTPOCMEHHbIE LLYMOBbIE
KOHCOMM B KOMOMHALIAM C Pa3NYHbIMIA LLynamu.

Fonoeka T20W ¢ yrnom nosoporta wyna 190°

+ [nana3oH nsmeperua = 1000 Mkm

+ ViameputenbHoe ycunue perynupyemoe 0,01 ... 0,12 H

» [lepeknioyaeMoe HanpasneHue 3MepeHusa

+ BbICTPOCMEHHbIE LLYNOBbIE KOHCONM

+ Perynupyemoe orpanunyeHIe xofa B HanpaBneHu KoHTakTa
+ XBOCTOBUK @ 8 MM

Homep pns 3akasa 5400151 gna MMQ 400

LLlynosble koHconu gna T20W

LLlynoBas korconb 60 mm @ 1,0; M2i npogonbHas 5400161
LLlynosas korconb 60 Mm @ 3 5400160
LLlynosas koHconb 60 mm @ 1,0; M2i nonepeuHas 5400163
LLlynoBas korconb 60 MM @ 1,0; M2i npogonbHas;

xBocToBuK @ 0,8 L=30 Mm 5400170
LLlynoBas korconb 120 Mmm @ 1,0; M2i npogonbHaa 5400162
LLlynoBas korconb 120 Mmm @ 1,0; M2i npogonbHaa 5400164
LLlynosas koHconb 160 mm @ 1,0; M2i nonepeyHas,

113 yrnennacTuka 5400165
LLlynosas koHconb 200 Mm @ 1,0; M2i nonepeyHas,

113 yrnennacTuka 5400166
LLlynosas koHconb 250 mm @ 1,0; M2i nonepeyHas,

13 yrnennacruka 5400167

Ha6op wynos "3se3gouka"’ gna T20W

OcHoBa 41 MHOrOLLYNOBOIA KOHCONU, OAUH 6230BbIil 3NEMEHT C [ByMSA

BEPTUKANbHBIMU 11 OfHOI FOPU3OHTabHOM KOHCONbIO, C ABYMA BCTaBKaMu

@ 1 mm pybuH, L=10 MM 1 opHoil BeTaBkoid @ 1 MM pybuH L=20 mm
5400168

HakoHeuHnkn M2a

HakoHeuHuk TedpnioH @ 3 Mm, M2 5400169
HakoHeuHuk L=10 mm, wapuk @ 0,3 Mm pybuH 4662093
HakoHeuHuk L=10 mm, wapuk @ 0,5 Mm pybuH 4662090
HakoHeuHuk L=10 mm, wapuk @ 1,0 Mm pybuH 3016272
HakoHeuHuk L=10 mwm, wapuk @ 1,5 mm py6uH 8154125
HakoHeuHuk L=10 mwm, wapuk @ 3,0 Mm py6uH 8154398
HakoHeuHuk L=20 mwm, wapuk @ 5,0 Mm py6uH 8159402
HakoHeuHmk L=10 mMm, wapuk @ 1,0 mm 8. cnnas 8162168
HakoHeuHuk L=10 mwm, wapuk @ 1,5 mm 18. cnnas 8049415
HakoHeuHuk L=10 mwm, wapuk @ 2,0 mm T8. cnnas 8162164
HakoHeuHmk L=20 mm, wapuk @ 3,0 mm T8. cnnas 8159618
HakoHeuHuk L=20 mwm, wapuk @ 5,0 mm T8. cnnas 8049416

LLITndoT-KnioY Ans 3ameHbl LLyMOB / HAKOHEYHUKOB 5440192
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Ident-Nr.: 5400160

Drehpunkt T20W
Center of rotation

60

$2,5

49 (freie Linge / free length ) ‘

]

T

HM-Kuge | #3
carbige—ball 93

Ident-Nr.: 5400164

Drehpunkt T20W
Center of rotation

120

B4

49 (freie Ltnge / free length )

Rublnkugel / rub; ball @1
Ident-Nr.: 30162

HakoHeuHnku M2

Ident-Nr.:

5400161

Ident-Nr.: 5400162

FT0002-0300. 000

Drehpunkt T20W
Center of rotation

49 (freie Linge / free length)

50

@72_

Rub|nkuge| / ruby ball ¢1

Ident-Nr.: 3016

Drehpunkt T20W
Center of rotation

110

S

33

109 (freie Linge / free length)

10

Rublnkugel / ruby ball ¢1
Ident-Nr.: 301627

Ident-Nr,:

5400170

Drehpunkt T20W
Center of rotation

49 (freie Lange / free length)

Rublnkugel / ruby ball #1
Ident-Nr.: 7030573 ®

Ident-Nr.:
FT0002-0700.000

5400169

Ident-Nr.: 5400165

Teflonkugel ¢3
Teflon ball @3

I Rubin/ruby o
ERES _
S z
= g
e | . 5

b <
g s |5 :
3 5 S
T S8 = o
4662093 0,3 py6uH 10
4662090 0,5 py6uH 10
3016272 1,0 py6uH 10
8156089 1,0 py6uH 20
8154125 15 py6uH 10
8154398 3,0 py6uH 10
8159402 5,0 py6uH 20
8162168 1,0 TB. CMNiaB 10
8049415 15 TB. CMNiaB 10
8162164 2,0 TB. CNnas 10
8159618 3,0 TB. CMNiaB 20
8049416 5,0 TB. CMNiaB 20

FT0002-0400.000

Drehpunkt T20W
Center of rotation

CFK
160

149 (freie Linge / free length )

#4

Rubinkugel/ruby ball g1
Ident-Nr.: 3016272

Stiftschlissel far Taststifte
Wrench for styli
Ident.-Nr.: 5440192

=

Ident-Nr.: 5400166

FT0002—0500 000

Ident-Nr.: 5400163

Drehpunkt T20W
Center of rotation

60

33

49 (freie Linge / free length )

Rubinkug
Ident-Nr. :

el / rub;zbull #1

Ident-Nr.: 5400167

FT0002-0600.000

Drehpunkt T2W
Center of rotation

CFK
200

189 (freie Ltnge / free length )

g4

Rubinkugel/ruby ball #1
Ident-Nr.: 3016272

Drehpunkt T20W
Center of rotation

CFK
250

239 (freie Linge / free length )

o4

Rublnkugel/ruby ball ¢1
Ident-Nr.: 3016272

Ident-Nr.:

5400168

Lieferumfang:
Scope of do?lvory:

1x Tastarmtrdger 7035034
probe arm holder

2« Tastarm 7032742
probe arm

1x Tastarm 7032744
probe arm

2x Toststift 3016272
stylus

1% Tglhliﬂ 8156089

7035035

1x Verpackung
puc:mg box

Drohpurkt TN
Cantr of rotation
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MpuHaENeXHOCTU 0BECTEUNBAIOT ONTUMATBHOCTb PELLIEHIAS

MotopusoBaHHas ronoska T7W

W3meputenbHas ronoska T7W ocHalleHa MOTOpPU3OBAHHONA OCbiO
BpalleHns. 3TO MO3BONAET MOBEPHYTb LUYM mneper U3MEpEeHuem
B nioboe YrnoBoe MonoxeHue. B pesynbrate MOXHO COBMeLLaTh
U3MepeHNs LIMIMHAPUYECKO MOBEPXHOCTU U Topua. MMes pmaruuk c
HyneBbIM monoxeHueMm T7W nossonset 6e3 BMeLLaTENbCTBa Onepatopa
ABTOMATUYECKN MEPEKNIoYaTbCA MEXAY BHYTPEHHUMU W HAPYXHbIMU
3avepami Ui Mexay U3MepeHneM TopLEeB CHU3Y 1 ceepxy. CtaHoBuTcs
BO3MOXHbIM MOMHOCTBIO @BTOMATUYECKOE U3MEPEHMNE CHIOXHBIX ETaneil.
KoHconu wyna ans ronosku T7W 6bicTpocMeHHble. Bnarogaps Hanuuuio ocu
BpALLEHIUA MOXHO MPUMEHSTb MHOTOLLLYMOBbIE KOHCOMIM, MPI 3TOM HyXHast
KOHCOMb CO CBOEll reoMETpUeEN Luyna aBToMAT4ECKUN YCTaHaBMUBaeTCs B
Mo3ULMI0 U3MEpPEHUS.

MotopusoBaHHas nsmeputenbHas ronoska T7W
€ NoBopoToM Lyyna Ha 360° gna MMQ 400 n
MMQ 400 CNC

06LwLuit granasoH 2000 MKM

[nana3oH Hynesoro nonoxexus + 500 Mkm
/ameputenbHoe yeunue yctanaenueaemoe 0,01 ... 0,2 H
N3mepeHue B 0601x HanpaeneHmsx

Yron KoHTakta cBo60AHO BbibupaeTcs ¢ Lwarom 1°
lMoBOPOT LLlyna MOTOPU30BaHHbI Ha 360°

MpocTas cMeHa KOHCOMeit Liyra (MarHuTHoe KpeneHue)
B03MOXHO NpUMeEHeHe MHOTOLLYMOBLIX KOHCONE
MexaHuueckan 1 aneKTpuyeckas saLuuTa ot neperpysku
Homep gna 3akasa 5400200

Mpucnocobnerus Ans 6anaHCUPOBKM LLYNOBbIX KOHCOMEN

MpuHapgnexHoctu k ronoske T7TW

Ha6op pns c6opku LynoBbix koHconen ana T7TW
B YeMOAAHYMKE, COCTOALLMIA 13;

+ Mpucnocobnexne ans banax- + YonuHutens 30 Mmm/M2
CUPOBKM KOHCOnel * Yonunutens 40 mm/M2

+ HakoHeuruk @ 0,5/L=20 mm/M2a  « LLlapHupHoe coegHeHre M2

+ HakoHeuHuk @ 1,0/L.=20 mm/M2a  + Kniou LuecturpanHuk 1,5

+ HakoHeuruk @ 1,0/L.=15 mm/M2a  + Kniou LuecturpanHmk 0,9

+ HakoHeuHuk @ 1,5/L=10 mm/M2a  + ToBOpPOTHBIi OCEBOIA

+ HakoHeuHuk @ 3,0/L=10 mm/M2a nepexogHuk M2

+ HakoHeuHuk @ 3,0/L=25 mm/M2a  « Kntoy ans HakoHeuHuKoB 1,0

* Tpyauk 0,51 + MepexopHuk M2i nonepeyHblit

* Tpyauk 1,01 + MepexopHuk M2i npogonbHblil

* Tpyauk 1,51 + MepexopHuk M2i nonepeyHblit

* Tpyauk 2,0 + MepexopHuk 2x M2i nonepeyHbiii
+ Tpyauk 3,01 + HanpagnsioLas

« Ipyauk 5,01 * YCTaHOBOYHbIA 3N1EMEHT

+ Tpyauk 10,0 1

+ KoHcomb L=15 mm 2x M2

+ YonuHutens 10 mm/M2

+ YonuHutens 20 mm/M2
Homep pns 3aka3a 5400221
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Ha6op koHconeil gna T7TW
COCTOALLWMIA 13 KoHconel 5400225, 5400226, 5400229 1 5400230

I dent-Nr.:7025511

Ha6op ana c6opku LwynoBbix koHconei ana T7TW
ANA YHUBEPCANBHOTO U3MEPEHIs PasmiiHbIX MaTepuaios

| Ident-Hr.: mzm _._T -
|
—
|
|
j

Ident-Nr,: 7032748

Ident-Nr,: 7032747

2

-l

e N —r—r

Homep 5400211

i

Ha6op koHconein # 2 gna TTW Homep 5400220
AN U3MepEHNA ManeHbKIUX AeTaneil, COCTOALLMA U3 KOHCONN U Tpex
CMEHHbIX HaKoHeuHnKoB M2

3x3q 2x3g
$2.5
1.5g
N $2,5
= . Ident-Nr.: 7030573 | M 2:1
= ] o <
L T S
‘ o | AL T e L
L & il ] h 25
= =) = ) = ~
5 : = 30
= )
’( [ it[ it[ Rubin 1.0 /
|\ L/ ] ] J
P4 4 gi
p4 | i
Ho8 | = \ o IdentNr.: 3017630 M 2:1
Il
| |
# 2 i S g| Rubin0.5
#2 | = k1,5 ‘ =
b 8 8 ‘ | 2.6
p1.5 750 ([T 14
20
Ident-Nr . : 7025511
Ident-Nr.: 8156089 M 2:1
g] %} Rubin 1.0
b L4 Tt
7.5¢ =
#5

Homep 5400221

HakoHeuHukn M2

Ident-Nr.: 3017624

Ident-Nr.: 3017630 Ident-Nr.: 3015476

20

Ident-Nr,: 3017623 Ident-Nr.: 8156089

2% 50 ) 14 Ident-Nr.: 8154125 .
| 2 g 0 Rubin 1.5 14
—_ = —.Jj‘ 7_| Rubin 1.0
Pr=————xo—-> = == & &9 =L ! :
2] | 2 W2 . = a0 =
] _ Ident-Nr .:7030778 < &
S = 2 -0
- g Ident-Nr.: 8154398 Ident-Nr.: 8154399
60 50 10 10 2%
o 15 Rubin 3.0 20
Ident-Nr. :7032745 )
10 S
B
Tpysunkn
N2 12 Ident-Nr.: 7030779 Idcnl—uri: 7030783

(@059

&:

-
b q 9 Rubin 1.0
s 3‘ Rubin 0.5 t .
e S e L
= I T Cop==—
2.6 g
14

Rubin 3.0

Ident-Nr,: 3015479

Yanuuutenu M2

Ident-Nr.: 3017625 Ident-Nr.: 3017626 Ident-Nr.: 3017627

Ident-Nr.: 7030760
1.09

IMHI:.: 7030781

Ident-Nr. 5 7030784

7

Ident-Nr. :'7030735

7
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Ang uaur Tuna 407 E

1y perynupyemiii ynop

max. 40

ca. B0

H 1]

[T 15

¢ 100 (3x120*)
12t

BeICTpO3aXMMHOIA LiaHroBbIi NaTPOH

@ 1-12 MM C yCTaHOBOYHEIM chnaHuem @ 124 mwm,

ANA 3aX1Ma 3a HapyXHblii uameTp

noctaenseTcs ¢ uaHramu @ 1 ... @ 8 mm ¢ warom 0,5 mm. ObLuas Bbicota
80 Mm

[pyrue LaHroBble NatpoHbl Mo 3anpocy

Ans yaHr Tuna 444 E

3axuMHble npucnocobneHus ﬁ

TpexkynaukoBblit naTpoH @ 100 MM ¢ ycTaHOBOUHbIM chnaHuem @ 160 5
MM, MepeBopaymBaeMble Kynauku 4ist HapyXHOro U BHYTPEHHEro 3aXuMa, o
AanasoH 3axuma: HapyxHbii @ 1-100 mMm, BHYTPeHHMA @ 36-90 MMm. i) g
O6Lwas Bbicota ¢ hnaHuem 47 mm. lMokasaH natpoH 6e3 MoBOpOTHOrO
KombLia.

Homep ans 3akasa 6710620

I, il

$ 100 (3x120°)

PyuHoin natpoH ¢ 8 kynaukamu @ 150 MM, ¢ dnaHuem @ 198 mm,
C pasfenbHbIMU Kynaykami NS HapyXHOro 1 BHYTPEHHEro 3axuma,
ANanasoH 3axuma: HapyxHbii @ 5-150 MM, BHYTPeHHUA @ 26-150 MM. g1l
O6Lwasn BbicoTa ¢ daHLiem 52 MM (Henpuroger ans MMQ 100)

Homep pgns 3akasa 6710617

BbiCTpO3aXMMHOIA LIaHroBbIi NaTPOH

@ 2-25 MM C YCTaHOBOYHBIM chnaHuem @ 124 mwm,

ANs 3aXIMa 32 HapyXHblii AuameTp.

naTpoH nocTasnAeTca 6e3 uaHr. 06Las bicota 94 MM.
[pyrue LiaHroBble NaTpoHbl Mo 3anpocy.

TpexkynaukoBblit natpoH @ 110 MM ¢ cnavuem @ 164 MM, granasoH
3axuma: HapyXHblii @ 3-100 mm, BHyTpeHHUA @ 33-100 mm. ObLias
BbICOTA C haHLieM 73 MM

Homep ans 3aka3sa 6710629 (6e3 pucyHka)

TpexkynaukoBblit natpoH @ 80 MM ¢ cnaHuem @ 124 mm, gManasoH
3a)XIMa: HapyXHbI @ 2-78 MM, BHYTpeHHUIA @ 26-80 mm. ObLuas Bbicota ¢
cnaHLem 65,5 Mm. 3akpenneHue getani T-06pasHbiM Kio4oM.

Homep ana 3akasa 9032206

3aXuMHbie AUCKN

KomnnekT 3axuMHbIX AUCKOB. Perynupyemblii ynop getani ons
NpeaBapUTENbHOrO LIEHTPUPOBAHUS 11 3aKpENEHA NpY CEPUIHBIX
13MepeHMsX.

[Ons guametpos 36 ... 232 MM, B 3aBUCMMOCTY OT TiNa CUCTEMBI.
CocTouT 13 ABYX YNOPHbIX ANCKOB C NPOAOMbHBIM Ma30M U 3KCLIEHTPUKOBONC
auncka.

Homep ans 3aka3a 6850808

Mpuxsarbl
2 wryku. C kpenexHoii pe3bboii M5. Beicota 3axuma 40 M.
Homep ans 3aka3a 6710628

[pyrue creuanu3npoBaHHble MpUCocobeHrs Mo 3anpocy
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Cronbl pna cucrem MarForm MMQ 400 Ka6uHa pna cuctem MarForm MMQ 400
Cron ans cuctembl MMQ 400 (Ha choto BHU3Y criesa) W3meputenbHas kabuna pna MMQ 400

Paamepbl: 1150 MM x 750 MM x 720 mm ([ x LU x B). (MMQ 400 Tun A ¢ Z = 350 MM 1

Mbl pekoMeHzyeM NPUMEHSTL AOMONHTENBHO C STUM CTONIOM paboumii CTon MMQ 400 un B ¢ Z = 500 mMm)

5440708. KaK cTosuee pabouee MeCTO G BCTPOEHHbIM CEHCOPHBIM MOHUTOPOM
Homep ons 3akasa 5440701 C YCTaHOB/EHHOI MHEBMATUYECKON CUCTEMOI raLLieHIsi BUBpaLuii

Homep pns 3aka3a 5400302
Tym60u4Ka Ha ponukax ¢ 4 amuKam
Paamepbi: 450 MM x 600 MM x 570 mm ([ x LUl x B)

Homep pns 3aka3a 5440705
Cron gna cuctembl MMQ 400

Tym6o0uka Ha ponukax ¢ AsepLieil Paamepsi ([ x LLI x B):

Paamepbi: 450 MM x 600 MM x 570 mm ([ x LUl x B) 1000 MM x 800 MM x 700 MM

Homep ans 3aka3sa 5440706(6e3 pucyHka) C naccuBHoil CUCTEMOI raLlieHs
BUGPALAN 1 FPAHUTHOI MAUTOIA.

Pa6ounii cron gna cuctembl MMQ 400 Bec 450 kr.

Paamepbl: 1200 MM x 800 MM x 720 MM ([ x LLI x B) MoacoeanHeHue Bosayxa G1/4

C KpenneHneM Ans komnbiotepa (Ha GoTo BHU3Y crpasa). Pacxog okono 10 n/muH

[InA NpUMeHeHus BMeCTe CO CTONOM AnA cuctembl 5440701 unm 5440707 Homep ans 3akasa 9049028

Homep ans 3akasa 5440708

Mbl peKoMeHpyeM MPUMEHATL [OMOMHUTENBHO C 3TIAM CTONIOM pabounii cTos
5440708.
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SranoH KPYIOCTU = sbicokoTouHasi cTeknsaHHasa chepa

m N\,

G MpoBepka NOrpeLIHOCT KPYIOCTU LWNUHAENS CUCTEMbI
o KanubpoBka YyBCTBUTENBHOCTIA CUCTEMbI MEpefiaum curHana

MpoBepka norpeLLHocTy ocy BpalueHus (ocu C)

[Ouavetp @ okono 55 mMm
[MorpeLUHOCTb KpyrnocTH < 0,04 MKm
Bec oKono 1,8 kr

drtanoH KPYIOCTU = sbicokoTouHas MeTannmuueckas ccepa

12,7

[ O [o.0000g]
lpoBepka NorpeLLHoCTI KpyriocTy LWNMHAENSA CUCTEMbI
- KanubpoBka YyBCTBUTENBHOCTM CUCTEMbI NEPegaqm curHana
lahr
Qe MpoBepka norpeLuHocTy ocy BpateHus (ocu C)
P67
Juametp @ okono 13 Mm
[MorpeLuHOCTb KpyrnocT < 0,09 Mkm
Bec okono 0,3 kr
e LA OTanoH yBENUYEHWNS pns HacTOMbHBIX chCTeM
[ = ;:h Ze;;‘:;:”“’“““” C anemeHTOM yBenM4eHUs
2ot 0.006-0.015m .
@ . [ins NpoBepKY yCUNEHs CUrHana Ha LunuHape ¢ Nbickoi
D [Juametp @ 20 MM
| OnuHa 50 Mm
o Jlbicka okono 10 MKkm
BTANOH VBERMMEHNS MorpeLuHoCTb LMANHAPUYHOCTY <1 MKMm
y Bec okono 0,4 kr

6e3 cepTudukara kanubposkn Homep 5400147
¢ cepTudpukarom kanubposk DKD Homep 9964148
¢ cepTudpukarom kanubposku Mahr Homep 9964311

a VHMBepcaanblﬁ KOHTpOﬂbeIVI UnnuHAp
3 C aByma aTanoHami yBenmyeHus
& [inA NpoBepKI BEPTUKANBHOTO NepeMELLIeHIs
— | [Be nbicKI AN KaNMBPOBKI Nepefaqm curHana 11 NpoBepKI HafexXHOCT!
g : n3MepeHus
@ Kanubposka YyBCTBUTENBHOCTM CUCTEMbI NEPegaqm curHana
C [nA NpoBepK NPAMOMMHEIHOCTY 1 NapanienbHOCTH Oceil
N
: [Ouawvetp @ 20 MM
ﬁ AnuHa 150 Mm
‘ Jlbicku 0KONMo 4 1 12 MKM
YHuBepcasnbHbli KOHTPONbHBIA LUAUHAP MorpeLuHocTb KpyrocTy (Ha LunuHgpe) <0,2 MKM
¢ ceptuchukatom kanubpoeku DKD Homep 5400143 MorpeLLUHOCTb MPAMONMHEHOCTY (Ha Lwn.) <0,2 MKM
¢ cepTudpukarom kanubposki Mahr Homep 5400140 MorpeluHocTb NapannenbHocTyt (Ha uun.) < 0,2 MKM

¢ cepTudoukarom kanubposku PTB Homep 9021605 Bec ca. 0,4 kr
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ATaNnoH NNOCKOCTHOCTHU = creknsHHas nnacTuHa

[poBepKa 1 10CTUPOBKA rOPU3OHTaNbHO OCH
lpoBepka 0ceBoro nepemeLLeHIs
[poBepka npsMonnHeRHOCT

HduameTtp @ 150 mm
[MorpeLHocTb NA0CKOCTHOCTY 0,2 MKM
Bec 0KOJ0 2 K&
MHOroBonHoBoiA 3aTanoH

[nHammnyeckas npoBepKa yCuneHus curHana

Kanunbpoka YyBCTBUTENBHOCTI CUCTEMbI NEpepayy curHana
KannbpoBka BepTIKabHbIX 1 FOPU3OHTaMbHBIX COCTABAAIOLLX Npodhnns
Mposepka unbtpos / aHanusa Oypbe

Hduametp @ 80 MM
CuHycouaanbHble BOHbI 15,50, 150, 500 B/06
Ha HapyXXHOM JviameTpe

Bec 0Kono 2,3 Kr

ranoH NPAMONUHENHOCTH - LUNNHAP

lpoBepKa 1 10CTUPOBKa BEPTUKabHOMO NepeMELLIEHI BLOb OCH
BpaLLeHs

[ns npoBepKi NPAMONUHENHOCTI

[ins npoBepKy NapannenbHocTiA

Tuvn 1: KOHTPONbHbI LUAMHAP 80 MM

duametp @ 80 Mm
AnnHa 250 Mm
[MorpeLuHoCTb LMANHAPUIYHOCTY Makc. 1 Mkm
[TorpeLLHOCTb KpyriocTin < 0,7 MKM

Bec okono 11,5 kr

Twn 2: KOHTPONbHbI LMAMHAP100 MM

AETVE ) @ 100 mm
AnnHa 360 MM
[MorpeLHoCTb LMANHAPUIYHOCTH Makc. 1 Mkm
[NorpeLLHOCTb KpyriocTu < 0,7 MKm
Bec okono 13 kr

d1anoH 3akasumka

[insi MpoBEPKY, I0CTUPOBKY U KaNMBPOBKI CUCTEMDbI.

Bbl MoxeTe ucronb3oBath 6e3 40paboTkin COBCTBEHHbIE 3TaNIOHbI UK
LeTanu B Ka4eCcTBe 3TaIOHOB, TOMHOCTb KOTOpbIX ByaeT NoATBEpXaeHa
cepTudmkatom kanubposouHoii naboparopun dupmsl Mahr.

80
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—~
MuorosonHoBoii aTanoH
6e3 cepTudukara kanubpoBku Homep 5400142
¢ ceprudukarom kanubposku DKD Homep. 9964149
¢ ceprudomkarom kanubposku Mahr Homep 9964312
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Mahr GmbH

Carl-Mahr-Str. 1, 37073 Gottingen, Germany;
Ten.: +49 551 7073-800, ®akc: +49 551 7073-888,
info@mahr.com, www.mahr.com

© by Mahr GmbH, Gottingen

Mbi ocTaBifgem 3a coboit NPaBo Ha U3MEHEHWE HaLUMUX
NPOAYKTOB, 0OCOBEHHO 3a CYET TEXHUUYECKUX YAyULLEHM

W fanbHelwero passuTuA. NoaTomy BCe MANOCTPALLMM U
TEXHUYECKME XapaKTepPUCTMKM aatoTca 6e3 oTBETCTBEHHOCTH.
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