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INPAKTHYECKASA PABOTA Nel
Tema: Enunuiiel puznueckux BETUYHH.
Heab padoThI:
- y4eOHasi - MOJY4YUTh HABBIKM pPaOOThl C HOPMATHUBHBIMU JTIOKYMEHTaMHU IS
BBIOOpA METOJIOB U CPEJICTB U3MEPEHUI JINHEUHBIX Pa3MEPOB;
- TMpaKkTH4YecKas - BBIOpaTh IS WM3MEPEHUS JIMHCHHBIX pPa3MEpPoOB JeTalu
COOTBETCTBYIOIINE YHUBEPCAIbHBIE HW3MEPUTEIBHBIE CPEICTBA W YKa3zaThb HX
METPOJIOTUYECKUE XAPAKTEPUCTUKH.
Jnst BeIOJIHEHUST paOOThl HEOOXOAMMO 3HATH CPEACTBA MU3MEPEHUS JIMHEHHBIX
pa3MepOB;yMeThb MPOU3BOAUTE pacueThl U BbIOUpaTh CU TMHEHHBIX pa3MepOB.
OBOPYJIOBAHMUE: ITaHT€eHUHCTPYMEHT, MUKPOMETPUUECKNE NHCTPYMEHTBI.
Jlannas paboTa HanpaBieHa Ha POPMUPOBAHHUE CICTYIONTUX KOMIICTCHITHI:
OK 1. TloHmmaTh CyIIHOCTh W COIHMAJIBHYIO 3HAYMMOCTH CBOCH OymIyImien
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA UHTEPEC.
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JACSITEIBHOCTD, BHIOMPATH TUIIOBBIE METO/IbI
U CrocoObl  BBIMOJHEHUSI MPOQPECCHOHANBHBIX  3a7a4, OIEHUBATh  HX
() PEKTUBHOCTD U KA4E€CTBO.
OK 4. OcyiecTBisiTh MOUCK U UCTIOIb30BaHUE WUH(POpMAIUU, HEOOXOAUMOMN IS
3G (HEKTUBHOTO BBHIMIOIHEHUS MPOQPECCHOHANBHBIX 3a/lad, MPOoGEeCcCHOHANIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.
BPEMS BBIIIOJIHEHUSA: 90 munyT
KPATKAA TEOPUA U METOANYECKHUE PEKOMEHJIAILIUUA:
1.00mme cBeeHu
1.1 .YcaoBus, onpenensiiomue BbIOOP U3MEPUTEIbHBIX CPEACTB
B oTpacnsx MammHOCTpPOEHHS W MPUOOPOCTPOCHHUS, a TaKKe MPU PEMOHTE 10
70...80% Bcex BUAOB H3MEPEHHI COCTAaBJISIOT JMHEHHBbIE u3Mepenus. JItoOoit
JUHEHHBI pa3Mep MOXET ObITh H3MEPEH PA3JIUYHBIMUA  HU3MEPHUTEIbHBIMU
CpelcTBaMH, OO0ECTEeUMBAIONIMIMU PAa3HYI0 TOYHOCTh H3MEpeHus. B  kaxmom
KOHKPETHOM CJIy4yae TOYHOCTh HM3MEPEHHUS 3aBUCHUT OT MpPHUHIUINA JIEUCTBUS,
KOHCTPYKIIMU M TOYHOCTH W3TOTOBJICHUS M3MEPUTEIBLHOIO MPUOOpa, a TaKKe OT
YCJIOBUHM €ro HACTPOWKHU U TPUMEHEHHUS.
Tpebyemasi TOUHOCTh U3MEPEHUSI MOXKET OBITh MOJyUY€HA TOJIHKO MPU MPABUILHOM
BBIOOpPE CPEACTB, YCIOBUM U METOJIMKY U3MEPEHHUS, KAYECTBEHHOM MOJArOTOBKE MX
K pa0oTe U MPaBUJILHOMY UX UCIIOJIb30BaHUIO.
Boei6op cpencTtB u3MepeHus OCYIIECTBISIOT € YYETOM METPOJIOTHUECKUX U
HIKOHOMHUYECKUX (pakTopoB. [Ipy BHITIOJIHEHWHM MPOM3BOJCTBEHHBIX U3MEPEHHI B
MEPBYIO OYEpE/lb YUYUTHIBAIOT CIEAYIONIUE METPOJIOTHYECKUE XapaKTEPUCTHKU
puOOPOB: TIPEACIbl U3MEPECHU, U3MEPUTEIBHOE YCUJINE, AMANa3oH IMOKa3aHUi
IIKAJIbI, [IEHY JEJE€HUs, YyBCTBUTEIbHOCTh, OTPEIIHOCTh u3MepeHus. [Ilpu stom
ClieyeT TIOMHHTH, YTO TIOKa3aTelieM TOYHOCTH MPUOOPOB, H3MEPSIOMNUX
JMHENHBIE pa3MeEPBI, SBIISETCA MpeJiebHas a0COMIOTHAS TIOTPEITHOCTh U3MEPEHHS,
KOTOpasi BbIpakaeTcs B MHKpoMmeTpax. K SKoOHOMUYECKMM TMoOKazaTelsiM
OTHOCSITCSI: CTOMMOCTh W  HAJIG)KHOCTh HM3MEPUTENBHBIX CPEJICTB; METOJ



U3MEPEHHUs; BpEMs, 3aTpauyMBAaEMOE€ Ha YCTAHOBKY, HACTPOMKY M CaM IpOIECC
U3MEpEHUs; a Takke HeoOxoaumas KBaludUKalus KOHTPOJEpa U OMeparopa.
Bb16op cpencTtB M3MepeHHs 3aBUCUT OT XapaKTepa U MacCOBOCTH MPOU3BOICTBA
(rooBOI IpOrpaMMBbl BBIITYCKA).

Hampumep, B MaccoBOM MPOU3BOJCTBE C OTPaOOTAHHBIM TEXHOJIOTHYECKUM
IIPOIIECCOM, BKJIFOYAs KOHTPOJIbHBIE oreparuu, UCIIOJB3YIOT
BBICOKOIIPOU3BOAUTENIBHBIE MEXaHU3UPOBAHHBIE U ABTOMATU3UPOBAHHBIE CPEACTBA
U3MEPEHHUS U KOHTPOJISI. Y HUBEPCAIbHBIE U3MEPUTEILHBIE CPEJICTBA PUMEHSIOTCS
MPEUMYIIECTBEHHO JIJISl HAJIAJKU 000pYyI0BaHUSI.

B cepuitHOM MpOW3BOJCTBE OCHOBHBIMH CPEACTBAMH KOHTPOJS JOJDKHBI OBITh
KECTKUE TpeAeNibHble KaluOpbl, IaOJOHBI, CIEHUATbHBIE KOHTPOJBHBIC
npucnocoosieHusi. Bo3M0OXXHO NPUMEHEHUE YHUBEPCAJIBHBIX CPEACTB HU3MEPEHHUS.
B MenkocepuiiHOM W HMHJMBHAYaJlbHOM MPOU3BOJCTBAX OCHOBHBIMH SIBJISIFOTCS
YHUBEPCAIbHBIE CPEICTBA HM3MEPEHHUS], MOCKOJbKY JPYyTHE€ OPraHU3alUOHHO U
HKOHOMUYECKU MPUMEHITh HEBBIFOJHO: HEAI(P(EKTUBHO OYyIyT HCHOIB30BATHCS
CHELMANIbHBIE KOHTPOJIbHBIE TMPUCIOCOOJIEHUS WIM MOTpedyeTcss Ooblloe
KOJIMYECTBO KAJIMOPOB PA3IUYHBIX TUIIOB Pa3MEpPOB.

[Ipu BBIOOpE M HA3HAYEHUM CPEICTB H3MEPEHHUS HEOOXOAMMO OJHOBPEMEHHO
CTPEMHUThCS K OoJjiee JKECTKOMY OIPaHUYEHHMIO JEHCTBUTENBHBIX pa3MEpOB
NpeAeIbHBIMU  pPa3MepaMH, NPEANHCAHHBIMUA CTaHIApTaMH, U K BO3MOYKHO
OOJBIIEMY PACIIMPEHHUIO MPOU3BOJACTBEHHBIX IOITYCKOB, OCTAIOIINXCS 32 BBIYETOM
NOTPENTHOCTH U3MEPEHHS.

B npakTuke MeTposIorunueckoro o0ecrneyeHus nponu3BOICTBA CYLIECTBYET IPABUIIO
"CpencTBO  M3MEPEHUs JIOKHO OBITh  ONTHUMalbHBIM", T.€. OJWHAKOBO
HELEJIeCO00pa3HO Ha3HA4aTh W3JIMIIHE TOYHBIA npuOop W mpubop ¢ Mayon
TOYHOCThIO. B mepBoM ciyyae 3TO OOYCIOBIEHO 3KOHOMUYECKHMMH TMOTEPSIMU,
BbI3BaHHBIMH HCIIOJb30BaHUEM Oosiee N0oporux, kak mpasuio, CU, tpeOyrommx
0osiee TOpOrux METOIUK U CPEACTB MX MOBEPKH (KanuOpoBkH). Bo BTOpoM ciyuae
noTepu OyIyT co3/1aBaThCsi 00Jiee BHICOKUM YPOBHEM Opaka.

[TpaBMIIBHOCTH BBIOOpAa HM3MEPUTENBHOIO CPEACTBA OMPENEISIETCS] OTHOIIEHUEM
BEJIMUYMHBl TOrPEUIHOCTH H3MEpPEHUs, K BEJIMYMHE Jomycka Ha oOpaOoOTKy B
IPOLIEHTAaX, MOCKOJIbKY IEHWCTBUTEIBHBIA pa3Mep - 3TO pa3Mep, YCTAHOBJICHHBIN
U3MEPEHUEM C JOIYCTUMOW MOTPeIIHOCTbI0. BBIOOp M3MEPHUTENBHBIX CPEICTB C
YYETOM JIOMYCKAEMBIX IMOTrpemHocTer u3mMepenut 10 500 MM perisaMeHTHpyeT
['OCT 8.051-81. [Jonmyckaemble 3HAYEHUS CIy4alHOM IMOTPEIIHOCTH WU3MEPEHUS
OPUHATBL TpU JOBepuTenbHOU BepoaTHocTH 0,954 (£20, rome 6 - cpenHee
KBaJIpaTUYECKOE  OTKJIOHEHUE  MOTPEIIHOCTH  U3MEPEHHMs), HUCXOAs W3
NPEANOJOKEHUsA, YTO 3aKOH pacHpeleseHus] MOrPeIHOCTe - HOPMaJbHBIM.
CrnyyaiiHasi COCTaBISIOIIAs MOXET ObITh YMEHBIIEHA 32 CUYET MHOTOKPATHOCTH
HAOJII0/ICHUH, IPU KOTOPBIX OHA YMEHBILIAECTCS B pa3, TJ€ N - YUCIO HAOIIOACHUMN.
3HaueHUs1 TMpPEAeNbHBIX MOTPEIIHOCTe M3MEpPEeHH BBIOMPAEMBIX CPEICTB
m3mepenuii  (CHU) mnpusenensr B PJ[ 50-98-86. Jlnst oIleHKM NPUTOIHOCTH
BBIOMPAEMOro CpeACTBa HW3MEPEHUS] COIMOCTABISIOT BEJIWYMHY HauOOIbIIeH
npeaenbHoil norpemHoctd  u3Mepenuss CH co  ciydailHOM  cocTaBlsrOLIEH
norpemHocTd  u3Mepenus. Ecnu  Haumbonbinass mpenenbHas —MOTPEUIHOCTh



U3MEpEeHHs] BBIOPAHHOTO CPEACTBA M3MEPEHUS HE TMPEBBIMACT CIydalHON
COCTABJISIIOIIEH TIOTPEIIHOCTH HW3MEPEHUs] MpPU OLEHKE TOJAHOCTH JaHHOTO
pasmepa, TO JaHHOE CPEJICTBO MOKHO IPUMEHUTH JJIs 3aIaHHOTO U3MEPEHHSI.

1.2. HopmaJjibHbIE yCJI0BHSI M3MEPEHU I

PeanbHble yCIOBUSI BBIMIOJIHEHUSI JIMHEWHBIX HM3MEpPEHUM, KakK TMpaBWIO, HE
COBIAJAIOT C HOPMAJIbHBIMH YCJIOBHUSIMU, KOTOpPbIE JOJKHBI 0OECHIEUMBATHCS C
1EJIbI0 UCKITFOUEHHUSI IOTOJHUTEIBHBIX MTOTPEITHOCTEH.

HopMmanbHble ycClIOBUS BBINOJHEHUS JIMHEWMHBIX HM3MEPEHHUM pEriiaMeHTUPYET
I'OCT 8.050-73: Ttemmeparypa okpyxaromieii cpeast 20°C; armocdepHOe
napienne 101324,7211a ( 760 MM PT.CT. ); OTHOCUTEIbHAS BIAXXHOCTHb BO3/yXa
58% u ap., IO KOTOPBIM MPUBOISATCS JOIMYCKAEMbIe OT HUX OTKJIOHCHHSI.

2. MeToauka BbIOOpa CpeCcTB U3MePEeHHs

Jlnst BBIOOpaA CpeACTB U3MEPEHUS TPUMEHSIOT TPU METOIUKU:

2.1. llpubauxeHHas

JlaHHasi METOIMKA IIMPOKO MPUMEHSETCS IIPU OPUEHTUPOBOYHOM BBIOOpPE CPEJICTB
U3MEPEHUSA, NpPU MPOBEACHUU METPOJOTHUYECKOTO KOHTPOJISI M SKCIEPTU3bI
HOPMATUBHO-TEXHUYECKOM M KOHCTPYKTOPCKOM U TEXHOJOTUYECKOMH
JIOKyMEHTAIUH.

2.1.1. Onpenensiercss nomyck pasmepa neranu. Jomyck pasmepa neranu (Tner)
BBIOMpAETCS B 3aBUCUMOCTH OT 3aJjaHHOTO KBaynmTera TouyHocTH 1o ['OCT 25347-
81 u I'OCT 25346-81.

2.1.2. PaccuuThIBaeTcs JOIyCcKaemas IOIPEIIHOCTh W3MepeHus: Jlomyckaemas
MOTPEIIHOCTD U3MEPEHMS TPUHUMAETCS 25% OT BEJIMYMHBI JOITyCKa Ha pa3Mep, TO
ectb ou3M = 0,25 » Trer

2.1.3. PaccuuThiBaeTcsa Ciy4danWHas COCTaBIBIIOLIAS JOIYCKAEMOM IOTPEIIHOCTH
U3MEpPEHHUS.

Jonyckaemasi MOTPEeNIHOCTh M3MEPEHHS B LEJIOM SIBISETCS KOMIUIEKCHOU
MOTPEIIHOCTBI0 W BKJIIOYAET  MOTPEIIHOCTh  M3MEPUTENIBHBIX  CPEICTB,
MOTPEIIHOCTh METO/A U3MEPEHUN U pANl APYTHX MOTPEIIHOCTEH, 3aBUCAIIUX OT
TEeMIIepaTypbl, 0Oa3upoOBaHUsA, H3MEPUTENBHOTO Yycwius W mp. Hawrydimiee
COOTHOIIIEHHE MEXKJy MOTPEIIHOCTBIO CaMOr0 CpEACTBA HM3MEPEHHSI GCH H
OCTaJbHBIMHU MOTPELIHOCTAMU GAOI OYAET MPU GCU~GIOII.

Jlomyckaemble TOTPEIIHOCTA HM3MEPEHUS GOHU3M OIpPEACISIIOT CIydalHbIE U
HEYUYTECHHbIE CHCTEMATHYECKHE COCTABJSIOIINE MOTPEIIHOCTH u3MepeHus. llpu
ATOM CllydaiiHasi COCTaBJISIOINIAsl MOTPEITHOCTH M3MEPEHHUsI GCU JOJIKHA ObITh Ha
25...30% nmxe, yeM ousMm (T.e. ocu = 0,7 ousMm). B a3ToM ciayuae onTumaibHOE
3HaueHue koddpdunmenta K = ocu / omsm = 0,7 1pu ouzm = . OOBIYHO
BeIOupatotr K =0,6...0,8 .

Cny4yaliHyl0 COCTAaBJISIOIIYI0O MOKHO BBISIBUTH NPAKTUYECKHM MPH BCEX BHJAX
u3MepeHuid. OAHAKO 3Ty 4YacTh NOTPEIIHOCTA HMHOTJAa MNPUHUMAIOT 3a BCHO
NpeAeiabHyl0  TOTPEIIHOCTh  u3MepeHus.  OrpaHuuMBaTh  HEYUYTCHHYIO
CUCTEMATHUYECKYI0 MOTPEIIHOCTh HM3MEPEHHs] HE TMPEJCTABISIETCS BO3MOKHBIM,
MOCKOJIBKY JJIsl €€ HEMTOCPEIACTBEHHOIO ONPEEIeHNs HE0OX0IMMO UMETh pabouune
ATAJIOHBI, YTO OCOOEHHO TMPH TOYHBIX M3MEPEHUSAX TMPAKTHYECKH CHIeTaTh
HEBO3MOYKHO.



2.1.4. Tlo cmpaBouHBIM TabiuIaM BBIOMpAETCS CPEICTBO HM3MEPEHUS B
3aBUCUMOCTH OT AeTalid (Bajl WK OTBepcTue). BhIOOp M3MEpUTENBHOIO CpeCTBA
3aKJII0YaeTcsi B TOM, 4YTOOBI HamOoOJbIIas MpeesbHas MOTPeuIHoCcTh =+
SBJIAIONIASICS.  HOPMHPOBAHHBIM  METPOJIOTMUECKUM  TOKa3aTelieM  JIaHHOTO
U3MEpPUTENILHOTO  CPEJICTBa, HE TMpEeBbIIIAJla CIy4yalHOM  COCTaBJISIOLIEH
JIOTMYCKaeMOM TOTPEIIHOCTA HM3MEpPEHUsl, T.€. MPU STOM JOJHKHO BBIMOJIHATHCS
ycioBue: + < (0,6 ... 0,8) ousm.

2.1.5. B wMetrposnoruyeckyro kapty (mpuii.l) 3aHOCATCS METPOJOTHUYECKHUE
XapaKTePUCTHKU BBIOPAHHOTO CPEJICTBA H3MEPEHUSI.

2.2. PacyeTrHasn

JlanHast METOIMKA PUMEHSIETCS PU BHIOOPE CPENICTB U3MEPEHHUS ISl EAMHUYHOTO
U MEJIKOCEPUHHOTO MPOU3BOACTBA, ISl SKCIIEPUMEHTAIbHBIX HCCIECIOBAHUM, IS
U3MEpPEHUsI BBIOOPKM IPU CTATUCTUYECKOM METOAE KOHTPOJISA, ISl MOBTOPHOM
nepenpoBepKHU JeTasneil, 3a0pakoBaHHBIX KOHTPOJIbHBIMH aBTOMATaMH.

2.2.1. Onpenensierca I0MyCK pa3mepa ACTalH.

Homnyck pasmepa neranu (Tner) BeiOuMpaeTcss B 3aBUCHMOCTH OT 3aJaHHOIO
kBaymuteta TouHocTy 1o 'OCT 25347-81 u 'OCT 25346-81.

2.2.2. Onpenenserca pacueTHas JOIyCKaeMas NOTPElIHOCTh u3MepeHus. llpu
pacdere 1o JaHHON METOJMKE HEOOXOIUMO MOJIb30BaThCsl TaOIULIEN TPOLIEHTHOTO
COOTHOILIEHHS TOITyCKa€MOM MOTPEIIHOCTH U3MEPEHNUS .

2.2.3.

PaccuuThpiBaeTcsi  ciaydaiiHas ~— COCTaBIISIIOIIAs — JOMYCKAaeMOW  MOTPEHIHOCTH
u3MepeHus (aHajJoruyHo 1. 2.1.3.)

2.24. llo copaBoYHbIM TaOJMI[AM BBIOUPAETCS CPEACTBO M3MEPEHUs B
3aBUCUMOCTH OT AeTanu (Baj uiu orBepctue) npu yciaosuu £ < (0,6 ... 0,8) ousm
.pacu..

2.2.5.B Merposornueckyro KapTy (mpui.l) 3aHOCSTCS METPOJOTUYECKUE
XapaKTePUCTUKU BBIOPAHHOTO CPEJCTBA U3MEPEHUS.

2.3. Tabnuunass TabnuuHas METOAMKA PEKOMEHIYETCS HJisi BbIOOpa CpeACTB
U3MEPEHHsI NIPU CEPUMHOM, KPYITHOCEPHUMHOM M MacCOBOM IPOHU3BOICTBE, €CIU
IPeyCMOTPEHBI U3MEPEHHUS, @ HE KOHTPOJIb C IPUMEHEHUEM KaJTuOpOB.

2.3.1. Ompenensercs nomyck pasmepa aeranu. Jlonyck pasmepa neranu (TIET)
BBIOMPAETCS B 3aBUCUMOCTH OT 3a7aHHOT0 KBanmuteta TouHoctH 1o 'OCT 25347-
81 u I'OCT 25346-81.

2.3.2. Ompenensercs nOOMycKaeMas MOTPEIIHOCTh HW3MepeHusa. B ocHoBe
tabnnunoi Metonuku uexxut ['OCT 8.051-81 "IlorpemHocTy, 1onyckaeMble npu
M3MEPEHUU JIMHEWHBIX pazMepoB 10 500 mm". [[aHHBIN cTaHAApPT yCTAHABIMBAECT
3HAUEHHUS JIOMyCKAEMbIX MOTPEIIHOCTEH HM3MEpPEHUs GU3M B 3aBHCHUMOCTH OT
nonycka IT m 13 OCHOBHBIX MHTEPBAJIOB HOMHHAIBHBIX pa3MepoB i 2... 17-ro
KBJIUTETOB, KOTOPHIE NPHUBEACHBI B JAHHBIX METOAMYECKUX YKA3aHUSAX B MPUI.2.
3HaueHUE GU3M ONPENEISIOT AJIs JIOOBIX 3HaueHuil gomycka. Ilpu nomyckax, He
COOTBETCTBYIOIIMX 3HAYECHHSIM, YKa3aHHBIM B IPUJL.2., TOMYCKaeMas IOrPEeIHOCTb
BbIOMpaeTcss 1o  OmkaidlieMy — MEHBIIEMY — 3HAU€HHUIO  JIONyCKa  JJis
COOTBETCTBYIOILIETO pa3Mepa.



2.3.3. PaccuuTbIBaeTcsl Ciy4yaiiHas COCTaBJSIOLIAs JOIMyCKaeMas NOrPEIIHOCTh
u3mepenus (anamornyno m. 2.1.3.) Ilo cmpaBouHbIM TabnuIaM BBIOUpAETCS
CPEIICTBO M3MEpPEHHUS B 3aBUCUMOCTH OT JeTaiu (BaJl WIM OTBEpPCTUE) IMpHU
ycnoBun = < (0,6 ... 0,8) ousm.

B wmerponorumueckyto  kapty  (mpwi.l)  3aHOCATCS  METPOJOTUYECKUE
XapaKTEepPUCTUKU BBIOPAHHOTO cpeicTBa u3MepeHus. Creayer MOMHHUTb, YTO
HAaMMEHOBAaHUS CPEJCTB H3MEPEHHI BBIOMPAIOTCS M3 CIEHHAIBHBIX TaOIUIL
nmpeaenbHbIX morpemnocteid  m3mepenuit PJ[ 50-98-86. Metponornueckue
XapaKTEPUCTHUKNA HEKOTOPBIX IIMPOKO PACIHPOCTPAHEHHBIX CPEACTB U3MEPEHUN
INPUBOJASTCS B IPHWI.3 TAHHBIX METOAUYECKUX YKa3aHUN.

3. Bb10op MeTOA2 U3MepeHuit

BriOpanHoe CpeacTBO W3MEPEHHH JIMHEWHBIX pPa3MEepOB, €ro KOHCTPYKITUS
OTIPENETSAIOT METOJ u3MepeHuid. Meron u3MepeHuil mpeacTaBisier co0oil mpuem
WJIM COBOKYITHOCTh ITPUEMOB IIPUMEHEHUS CPEJCTB U3MEPEHUN U XapaKTEPHU3YETCS
COBOKYITHOCTBIO T€X (PU3NUYECKUX SIBICHUMN, HA KOTOPBIX OCHOBaHbI n3Mepenus. [1o
cnoco0y TMOJIydeHHS M XapakTepy pe3yibTaTOB M3MEPEHUS  Pa3AeisioT
COOTBETCTBEHHO Ha MpPsMbI€, KOCBEHHBIE, ADCOIIOTHBIE M OTHOCUTENbHBIE.

B 1mpou3BOACTBEHHBIX YCIOBHUAX HauOoyiee IIMPOKO MPUMEHSIOTCS METOMAb
IPSMBIX U3MEPEHUI: METOJ HEIOCPEICTBEHHOW OLICHKH M METOJ CPABHEHUS C
Mepoil. [Ipyn MeToe HEMOCPEACTBEHHOM OLIEHKU 3HAUYEHUE N3MEPSIEMON BEJTMYNHBI
MOJIYYatOT HEMOCPEJICTBEHHO 0 OTCUYETHOMY YCTPOMCTBY CpEIICTBAa M3MEPEHHUI,
HalpuMep IUTAaHTeHIUPKYJsA, MUKpoMeTpa U T.J. Kpome Toro, 3ToT MeTon Mo
XapakTepy pe3ysbTara H3MEPEHHIl SBISETCS aOCOJIOTHBIM, TaK KaK BeCh
U3MepAEeMblid mapaMeTp (PUKCUPYETCS] HEMOCPEICTBEHHO CPEICTBOM H3MEPEHUS.
Meton npoct, HEe TpeOyeT OCOObIX ACUCTBUI omeparopa W JOMOJHUTEIbHBIX
BbIuMciieHnii. Ocoboe BHUMaHUE TPH HM3MEPEHUSX 3THM METOJOM YIEIseTCs
UCIIOJB3YEMbIM CpPEIACTBAM M3MEpPEHHI, TaK KaK OHHU CIyXaT OCHOBHBIMHU
UCTOYHUKAMHU TOTPEUIHOCTH HU3MEpPEeHH. DTO0 00YyCIOBIMBAaET HEOOXOAMMOCTH
TIIATEILHOTO BBIOOpA CPEACTB U3MEPEHUM, 00eCeUNBAIOIINX BBICOKYIO TOUHOCTb.
[Ipyu Merone CcpaBHEHHMS C MEpPOM M3MEPSEMYIO0 BEJIMYMHY CPaBHUBAKOT C
BEJIMYMHOM, BOCIPOU3BOAMMON Mepo. B mureparype 3TOT METO Ha3bIBACTCS
TaKK€ OTHOCUTEJbHBIM, TaK KaK CpPEJICTBO HU3MEpEeHUs (PUKCUPYET JIUIIb
OTKJIOHEHHE TapaMeTpa OT YCTaHOBOYHOIO 3HA4Y€HMs. MeTox HMCHOJIB3YIOT IPHU
poBeieHnH Oosiee TOYHBIX U3MepeHuil. [lorpemHocTs MeToaa XapakTepusyercs B
OCHOBHOM MOTPEIIHOCTHIO UCIOJIb3yEMON BBICOKOTOYHOU Mepbl. Mepa - cpesicTBO
U3MEpPEHU, NpeIHa3HAYCHHOE JIi BOCHPOU3BEACHUS (PU3NYECKONW BEITUYHUHBI
3aJaHHOTO  pas3Mepa. [Ipumepamu  uCHONB3yeMBIX ~ MEp  SBISAIOTCS
MJI0CKOTApaslieNIbHbIE KOHIIEBbIE MEPhI U IITPUXOBBIE MEPbl. METO/ CpaBHEHUS C
MEpO MpHU JUHEHHBIX U3MEPEHUSX PEAN3yeTCs B CIEIYIOUUX Pa3HOBUAHOCTSX,
CpeIu KOTOPBIX pa3nuyaroT: Au(QepeHinanbHbIi METOA; METOJ COBMAJCHUM.
Judbdepennmansuplil (HyJI€BOH) METOI U3MEPEHUN - METOJ] CPAaBHEHUS C MEPOH, B
KOTOPOM Ha W3MEPUTEIbHBI TpHOOP BO3ACHCTBYET pa3HOCTh H3MEPSEMOM
BEJIMYMHBI WM H3BECTHOM BEJIWYMHBI, BOCHPOU3BOAMMOM Mepou. Tak, auamerp
OTBEPCTUSL  U3MEPSIOT  WHJUKATOPHBIM  HYTPOMEPOM,  MPEABAPUTEIHHO
HAaCTPOEHHBIM Ha pa3Mep ¢ MOMOIIBIO KOHIIEBBIX Mep JIUHbL. HapyxkHbie pazMepbl



U3MEPSIOT PHIYKHBIMU M MHAWKATOPHBIMU CKOoOaMu. PwryaskHble CKOOBI MMEIOT
OOJBIIYI0O KECTKOCTh [0 CPAaBHEHHMIO C HMHAMKATOPHBIMU W KakK CJEICTBHE
MEHBIIYIO MPEIEIbHYI0 MOTPEIIHOCTh U3MEPEHUS. METon COBIAJEHUN - METO.
CpPaBHEHHSI C MEPOW, B KOTOPOM 3HAUEHHE HU3MEPSIEMOIN BEIMYHMHBI OLICHUBAIOT,
UCIIOJIb3Yysl COBMAJCHUE €€ C BEJIMYMHOM, BOCIPOU3BOAMMON Mepoil (T. €. C
(buKCUpOBaHHON OTMETKOW Ha miKaye ¢u3ndeckoil BenuuuHsl). K npumepy, npu
U3MEPEHUH JUIMHBI IITAHTCHIUPKYJIeM, HaOJIOAAal0T COBMAJIEHHE OTMETOK Ha
HIKajax IITAaHTEHUUPKYJIs M HOHMYca. Eciaum paccMOTpeHHBbIE METOIbI IPSIMBIX
U3MEPEHU HE TNO3BOJSIOT PEIIUTh HM3MEPUTENBHYIO 3ajJady, MpPUOErarT K
KOCBEHHBIM HM3MEPEHUSAM, YTO 3HAYUTEIBHO PACIIUPSET JAHANA30H H3MEPSIEMBIX
BEJIMYUH U BO3MOKHOCTH U3MEPEHHU.
4. llopsA0K BBINOJTHEHUSI PadOThI
OcBouTh TaOJMYHYIO METOAMKY BBIOOpAa YHHBEPCAJIbHBIX H3MEPHUTEIbHBIX
CPEACTB, KOTOPasi PEKOMEHIYETCA 111 CEpUUHOTO0, KPYITHOCEPUITHOTO ¥ MacCOBOTO
npousBoacTBa. Ilo wueprexy peramu (cMm. puc.l) omnpenenuTs 3aJaHHbIC
KOHTPOJIMPYEMBIE pa3Mephl COITIaCHOCBOEro BapuaHTa (Tad:.3).
3alaHHBIE KOHTPOJIUPYEMBIE pa3MEPBI IIPEICTABICHBI B CIEAYIOIEM BHJIE:
130+ ; 40all; 20,5D10,
rae: 130, 40 u 20,5 — HOMUHAJIBHBIN (TEOPETUYECKUI) pa3MEP JAHHOTO MapaMeTpa
JeTau,
IT, a u D — xapakrepuctuka BuAa NHapaMmeTpa AeTanu (JUHEHHBIN pa3mep,
BHYTPEHHHI WJIM BHEIIHUN JUAMETPbl COOTBETCTBEHHO),
15, 11 m 10 - KBamUTET — XapaKTEPHUCTHKA KJIacCa TOYHOCTH W3TOTOBJICHUS
JTAHHOTO pa3Mmepa.
3. OnpenenuTs HOMHHAJIBHBIA pa3Mep, KBAJIUTET, NPEIEIbHbIE OTKIOHECHHS
anemeHTa neranu, ucroiabidys [OCT 25347-81, TOCT 25346- 81.
Jlis 4dero: B COOTBETCTBUM C OYKBEHHOH 4YacTbiO YCIOBHOTO OOO3HAUYEHHUS
nomycTuMbIX nipenenbHbix oTkioHeHu# (IT, a, h unu D, H) onpenenuts I'OCT, u3
KOTOPOTO CIeAYET BHIOMPATh YHCIECHHbIE 3HAUCHUS MPEAEIIbHBIX OTKIOHEHHH:

- IT — nuneitnbie pasmepsl - FOCT 8.051-81

- @, h — Baemune quametpsl - OCT 25347-81

- D, H — Baytpennue aquametpsl - 'OCT 25346- 81.
no Homepy kBaimutera B coorBercTBytonieM ['OCTe BbiOpaTh TaOnuiy asis
OIpeeNeHHs MPeIeIbHbIX OTKIOHEHUM,
M0 YCJIOBHOMY OOO3HAQYEHHUIO TMpENebHBIX OTKIOHeHuM (£, all u DI0)u
HoMUHanbHOMY pasmepy (130, 40 u 20,5) u3 Tabnuibl BbIOpaTh YHCIIEHHBIE
3HAUEHHUA JIONYCTHUMBIX MPEAENbHbIX OTKIOHEHUN Ha H3TOTOBJICHHE 33JaHHOTO
pa3mepa (MakCUMaJIbHOE — BEPXHEE YUCIIO U MUHUMAJIbHOE — HUKHEE, B MKM).
4. PaccunTtarh npeAesibHO AOMYCTUMYIO TOTPEIIHOCTh CpeacTBa uaMepenus. s
YEero: ONpENEeNHUTh JONYCK Ha M3rOTOBJIEHUE 3aJaHHOro pasMepa T, KOTOpbId
paBeH T = AHmax — AHmin c¢ yuyeTom 3HaKoB.
paccuuTaTh MPEAEIBbHYI0 MOIPEIIHOCTh U3MEPEHUS TaHHOTO NapameTpa GU3M =
(0,2-0,3) « T.



Bennuuny koad¢unuenta BbIOUpAaIOT B 3aBUCMMOCTU OT BaXKHOCTU OOBEKTa, B
KOTOpPbIA BXOAMT JAaHHas JeTanb. YeM OTBETCTBEHHEE OOBEKT, TEM MEHbIIE
YHUCJIIEHHOE 3HaueHue KordduireHTa.

paccuMTaTh 3HAY€HHE TNpenenbHO-monyctumoi morpemuocty CH, kotopoe
MOKET OBITh HCIIOJIb30BAHO JIi KOHTPOJII KAayecTBa W3TOTOBJICHUS 3aJaHHOTO
pazmepa geramm < (0,6 ... 0,8) ousm. Benuuuny kosdduimenta BeIOUpaOT B
3aBUCUMOCTH OT KBaJM(UKAIMK 4YeJIOBEKa, KOTOpbId Oyner ucnoisb3oBaTh CU.
Yewm BbIIIIe KBATM(UKALIHS, TEM OOJBIITYIO OTPEUTHOCTh MOKET nMeTh CU.

5. BbiOpare cpeacTtBa UW3MEpEHHMs I8 KOHTPOJIA IapaMeTpoB  JI€Talu
(I TaHTEHITUPKYJIb, MUKPOMETP, phIUaKHasi CK00a, WHIWKATOPHBIM HYTPOMED) H
yKa3aTb HMX METPOJOTHYECKHE XapaKTEPUCTHKU (TIpeaena H3MEpEeHus, LEeHY
neneHus u npeaenbHyo morpemHocts CH). CpenctBo u3MepeHHUs BBIOMpPACTCS
UCXO/I U3 aHAJIN3a €r0 METPOJOTMYECKUX XapPAKTEPUCTHK, YKA3aHHBIX B MACIOPTE
(TeXHUYECKOM JIOKYMEHTAllW, CIPABOYHUKE) U CpPaBHEHUS HMX C pPa3MepoM
U3MEpPAEMOro  MapaMerpa u IIPENEIBHO-I0IIYCTUMOM  MOTPEIIHOCTBIO,
OTIPEJICTICHHON B M.4., MpUYEM: - U3MEPSIeMblil (HOMUHAIBHBIN) pa3Mep JOJIKEH
BXOJIUTH B Tipenen usmepenus Beionpaemoro CHU (0,7-0,8 oT mpenena usmepenuit),
- MpeJieNibHas MorpemHocTs Beioupaemoro CH gomkHa ObITH MEHBIIE TIPEIETHHO
JOTIyCTUMOW TOTPELIHOCTH, ompeaenaeHHod B m.4. B pabore meTponoruueckue
xapaktepuctuku CH nmuHEeHHBIX pa3MepoB NpuBeeHbl B Tabnuie [Ipunoxenus 3.
Jlns Bxoxa B TaOauIy cHayana ONpENEeiseTcss MHTEPBAJI pa3MeEpOB, B KOTOPBIU
BXOJIUT M3MEpSAEMbIH. 3aTeM IO 3TOMY CTOJIOLYy ONYCKAaKTCs A0 CTPOKH, B
KOTOpOM ykazaHa mpezenbHas norpemHocts CH, crnocoOHOro u3MepsaTh JaHHbBIN
napameTp, MeHblIas, yeM jponyctumas. [locne 3Toro B JaHHOW CTpOKE TaOJIUILIBI
onpenenstor Bug CU u ero MeTpojornyeckue XapakTepuCTUKH, KOTOPhIE 3aHOCST
B METPOJIOTMUECKYIO  KapTy  (XapakTepucThka  OOBEKTa  HM3MEPEHUS;
METPOJIOTUYECKHE XapaKkTepucTuku BeiOpanubix CH), (mpui.1).

6. CnenaTb COOTBETCTBYIOLME BBIBOJABI MO BBIOPAHHBIM CPEICTBAM H3MEpPEHUS.

5. ®opma oTyeTa
HaumenoBanue, 1ienp  pabotel.Micxomubie  maHHBIE 1O 33JaHHOMY
BapuanTy. Jlanubie pacuetoB u BeiOOpa CU nmns xaxmoro pasmepa. BwiBox o
pabore.
6. KoHTpO/IbHBIE BONIPOCHI

UTo siBIsIeTCS OCHOBOM METOJIMK BBIOOpPA CPEJICTB M3MEPCHHMI ?

Yo Takoe AomycKaeMasi HOrpeNIHOCTb U3MEPEHUS !

Kak onpenensiercs npeaenbHast MOrpeNIHOCTh CPEICTB U3MEPEHUIN?

Kaxkue ycrnoBus BIUSIOT Ha BBIOOpP CPEACTB U3MEPEHUs?

Kakue (akTtopsl yduUTHIBAIOT TPU BBIOOpPE CPEIACTB HU3MEPEHUN JIMHEHHBIX
pa3MepoB?

Kakue cyiecTByroT BUIBI CPEACTB U3MEPEHNIA?

Kakue meTonbl mpsSIMbIX U3MEPEHUI BbI 3HAETE?

KakoB mopsiiok neWcTBUil mpu BBIOOPE CPEACTB JUIsl M3MEPEHUsS JTUHEHHBIX

pa3smepoB



B d4em 3akmouaercs cymHOCTh auddepeHmanpHoro (HyJIeBOro) MeTonaa
U3MEpEHHUS TMHEHHBIX pa3MepoB?

Kaxkwue BbI 3HaeTe MCTPOJOTHYCCKHUC XaAPAKTCPUCTUKU CPCACTB HSMCpeHHﬁ?
Jluteparypa: [lumkun M.D. Metposorusi, craHnapTU3alus W yIpaBiIeHUE KadecTBOM: Y4eO.
mutst By30B/ Ilox pen. akan. H.C. Conomenko. - M.: M3a-Bo ctanmapTos, 19

ITPAKTHYECKAS PABOTA Ne2

Tema:OdopmiieHre TUTYIBHOTO JIMCTA MOSICHUTEILHOM 3aITUCKU
TEKCTOBOI'O

JTIOKYMEHTA.

Heab padorbi: O3HAKOMUTHCS C TPEOOBAHUAMU TTO 0HOPMIICHHIO
TEKCTOBBIX JJOKYMEHTOB, O)OPMUTH TUTYJIbHBII JTUCT KypCOBOTO MPOEKTA.

MaTepl/IaﬂbHOC H JOKYMCHTAJ/IBHOC o0ecreuyeHue:

Metoauyeckune peKOMEHIAlUK 1O BBIMOJHEHUIO TPAKTUYECKON pabOTHI.
KoHcnekT jJeKimi.
JIuctel popmara A4.

W

Pyuka, nuHelika, kapaHarl.

Jluteparypa: Xpycranesa 3.A. MeTposiorus, CTaHAapTU3ALUS U CEPTUPUKAITHS.
[Ipaktukym. Yuedonoe nocodue. M:KHOPYC, 2015.

[IpoaomKUTENBHOCTD 3aHATHS — 2 Yaca.
3ajganue:

1. BoiOpathb crioco6 ohopmIIeHHs TUTYJIHBHOTO JINCTA, TTOSICHUTEIBHON 3aIMUCKU
(py4HOM WJIU C TIOMOIIBIO CPEICTB BBIYUCIUTEIILHON TEXHUKH):
a) Ipy pyYHOM BBITIOJIHEHUU 0OPMUTH TUTYIBHBIN JTUCT 113 B TOHKHX
JUHUSAX U IPEBIBUTH HA TMTPOBEPKY MPEIOTaBATEIIO;
0) ¢ MpUMEHEHUEM NeYaTaroUMX U rpa@uuecKux yCTporucTB BbiBoga OBM
(I'OCT 2.004-88 «ECK/I. Ob6mue TpeboBaHMsI K BBITTOIHEHUIO
KOHCTPYKTOPCKHX U TEXHOJOTUYECKUX JTOKYMEHTOB Ha MeYaTaronnux u
rpaduyeckux ycTporcTB BeiBoJa OBM») — mpoBectu HacTpoiiky 1K,
BBIOpaTh mIpudT, HAOPATh U PACIIOIOKUTH TEKCT B COOTBETCTBUU C
MPUBEACHHBIMHU B KOHCTIEKTE PEKOMEHIAITUSIMHU.

2. Ha nucte dopmara A4 BBITIOJHUTH BRHIOPAHHBIM CITIOCOOOM TUTYJIBHBIN JIUCT
B COOTBETCTBUHU C 33/IaHUEM.

IHopsinok BbINOJIHEHNSI pa0OTHI:



1. TlomyunTh y IpemnioiaBaTesis 3aIaHNE Ha BBHITTOJTHEHUE TAHHON paOOTHI.
2. Odopmuts otuet. ComepkaHue oT4eTa:

- HANMEHOBAHWE U 1eJIb PabOTHI;

- 3aJ1aHue;

- 0(hOPMIICHHBIN TUTYJIBHBIN JIUCT C TTOAMKUCHIO UCTTOTHUTEIIS;

- OTBETHI HA KOHTPOJIbHBIC BOMTPOCHI.

KOHTpOJ]LHbIe BOIIPOCHI:

1. Ha nuctax kakoro (hopma BBIIOJHSIOTCS NOJIMHHUKN TEKCTOBBIX
JIOKYMEHTOB?

HymepyroT nu cTpaHMIly TUTYJIBHOIO JUCTa?

Kakwue rocygapcTBeHHbIE CTaHAAPTHI MOJIOKEHBI B OCHOBY O(OPMIICHHS?
Kakumu cniocobamu fomyckaercst 0popMIsITh TUTYIbHBIN JTUCT?

Kakum 1BetoM opopMIISIOT TUTYJIBHBIN JTUCT?

o gk W

Kakum OBCTOM Oq)OpMJBII-OT TCKCTOBYIO IIOKYMGHT&HI/IIO?
I[OMalHHee 3aJaHHeE:

JI1 ¢.20 — 27, KOHCHIEKT JSKIIHIA.

IHPAKTHYECKASA PABOTA Ne3

Tema: Odpopmienne nmucra «CoepkaHuey MOSCHUTEIHBHOM 3aIUCKU
TEKCTOBOTO JJOKYMEHTA.

Hean padorbi: U3yuenue TpedboBanust ['OCToB npu odopmiieHnn aucta
«ConepxaHUuEHOICHUTEIILHOM 3alUCKU KypCOBOTO (JIMILUIOMHOTO) MPOEKTA.

MarepuajibHOE U JOKYMEHTAJIbHOE 00ecneveHne:

Metoaudeckue peKOMEHIAIMH 110 BBIMTOJHESHUIO TPAKTHIECKON PabOTHI.
KoncrekT nexmi.
Jlucter popmara A4.

o N o o

Pyuka, nuHelika, kapaHaril.

JIuteparypa: XpycraneBa 3.A. MeTposorusi, CTaHAapTU3AIMS U CepTUDUKAITHS.
[TpaxTukym. YueOnoe nocodue. M:KHOPVYC, 2015.

[Tpoa0mKUTENBHOCTD 3aHATHS — 2 Jaca.

3amxanue:



2. Ha nucre dpopmarta A4 opopMUTH paMKy C MOJISIMH U 3aIIOJTHUTH OCHOBHYIO
HaJIHUCh.

3. B cooTBeTcTBHU C 33/1aHKEM BHIOPAHHBIM CIIOCOOOM O()OPMUTH JIUCT
«CopaepkaHuey ¢ yKa3aHueM HOMEPOB CTpaHMIL (IIPOU3BOJIbHBIX).
[Tpu pykomnucHoM criocoOe nuct «Coaepkanue» opOpMUTh B TOHKHX
JVHUSIX U TPEIbSIBUTH HAa MTPOBEPKY MPENOIaBaATENI0, PU HUCIIOIb30BAHUH
nevaTaux U rpaduyeckux yecTpoiicTs BeiBoga DBM — nposectu
HACTPOUKY TekcToBoro penaktopa Word, BeiOpats mpudt, HaOpats u
PacCIoOJIOKUTh TEKCT B COOTBETCTBUHU C IIPUBEJICHHBIMU B KOHCIIEKTE
pexomenaanusaymu (I'OCT 2.004 — 88 «ECK/. O6mue TpedoBaHus K
BBINIOJIHEHUIO KOHCTPYKTOPCKUX U TEXHOJIOTUYECKUX IOKYMEHTOB Ha
nevaTarux U rpaduyeckux ycTpoiictBax BoiBojga 9BM») u pacmneuartarts.
CrnaTh mpenoaBaTeNio BHIOJIHEHHYIO U MOAMMCAHHYIO padoTy.

IHopsinok BbINOJIHEHNsI Pa0OTHI:

3. Iomyuuts y npenogaBaTes 3aJjaHUE Ha BHIMOJIHEHUE JAHHOU PabOTHI.
4. Odopmuts otuer. ConepkaHue oTyeTa:
- HANMEHOBAaHUE U LIeJb PaOOTHI;
- 3aJIaHNUE;
- opopmiiensbii mucT «CoaepkaHue» ¢ MOAMKUCHI0 UCTIOJIHUTEIISI U 1aTOU
caa4u paboThI;
- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

KonTpoJsbHBIE BONIPOCHI:

7. Kax opopmiserca nmuct «ConepxaHue»?

8. UTO OTHOCHUTCS K TEKCTOBBIM JIOKYMEHTaM?

9. Kak moapa3nenstoTcsi TEKCTOBBIE TOKYMEHTHI?

10.Kak nymepyeTtcs nepsiit Tuct «CoaepxaHue»?

11.Kaxk BeImosHsrOTCS 101 Ha jucte «ConepikaHue?

12 .JIuctel «ComeprxaHue BBIMOIHSIIOTCS C OCHOBHOM HAJIMUCHIO WK Oe3 Hee?
13.KakoBo HazHaueHwue aucra «Comepxanue»?

14.Ybu noanucHU AOJKHBI OBITH MPOCTaBJICHBI Ha Juce «Coaepxanue»?

JlomamiHee 3a1aHue:

JI1 ¢.27 — 31, KOHCIIEKT JICKIIUH.



INIPAKTUYECKASA PABOTA Ne4
Tema: «AHanu3 WTPUXKOJIOBY.

Heap padorel: M3yunTs CTPYKTYpY Pa3IMYHbIX BUJOB INITPUXKOIOB,
paccuMTaTh KOHTPOJIbBHYIO HIU(PY B IITPUXKOE.

MartepuaJibHOE U I0OKYMEHTaJIbHOE o0ecrneyeHue:

9. Meroandeckue peKOMECH/IAIHMH 10 BHITIOJHEHUIO MPAKTHUYCCKONW PabOTHI.
10.KoHCIIEKT JIEKIIUIA.

11.JIuctel popmara A4.

12.Pydka, TMHEWKa, KapaHarll.

Jluteparypa: Xpycranesa 3.A. MeTposiorus, CTaHAapTU3ALUS U CEPTUPUKAITHSL.
[Ipaktukym. Yueonoe nocodue. M:KHOPYC, 2015.

[IpoaomKUTENBHOCTD 3aHATHS — 2 Yaca.
3aganue:

4. Tlpoananu3upoBaTh 3aJaHHBIC IITPUXKO/IbI U MOTYYEHHBIC CBEACHUS
3aHECTH B TaOJUILYy B TY CPOKY, KOTOPOU COOTBETCTBYIOT 3aJJaHHBIC
IITPUXKOJIBL.

5. IIpoBepuTh NOMIUMHHOCTH MITPUX KOJIOB [0 KOHTPOJIBLHOMY pa3psidy.

o

PaccuntaTh KOHTPOJIBHYIO ITU(DPY 3aTaHHBIX IITPUXKOIOB.

7. Ha ocHOBaHUU BBINOJHEHHBIX TYHKTOB HATMCATh BHIBOJIBI C 000CHOBAaHUEM
MOJJIMHHOCTH ITPUXKOIOB.

HNudopmanus o 3aJaHHBIX LITPUXKOAAX

Bun [Tonubrit [udposoii kon

IITpHXKOAa | IITPUXKON CTpaHbl | K3rOTOBUTENS | TOBApa | KOHTPOJIBHOTO
paspsina

EAN-8

EAN-13

UPC-10

UPC-12

UPC-14

BbIBOALI:




BapuanTt Nel

a)810839400089 6)460005100014
Bapuant Ne2
a)735858135559 6)380001065016
BapuanT Ne3

a)2000007040342 6)590091000037
Bapuant Ne4
a)088698603628 0)460026151644

IHopsinok BbINOJIHEHNsI Pa0OTHI:

5. TlomyuuTs y npenogaBaTess 3aJlaHUE HA BHITIOJTHEHUE JJAHHON pabOoTHI.
6. Odopmuth otuet. ComepkaHue OTUETA:

- HAUMEHOBaHUE U 11eJIb PaOOTHI;

- 3aJIaHHE;

- Tabnuia « MHpopmaIs o 3aIaHHBIX ITPUXKOIAX);

- BBIBOJIBI C 0OOCHOBAHHUEM;

- OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

KouTpoJsbHBIE BONIPOCHI:

15.KakoBo Ha3HAYeHHE TOBAPHOTO MITPUXKOAA?

16.Kaxas undopmarusi Coiep>kKUTcsi B TOBAPHOM MITPUXKOE?

17.Kakyto nH(popmMaIuio noisyvyaeT psaaoBoil HOTPeOUTENb U3 TOBAPHOTO
TPUXKOAA?

18.MO0’KHO T OTHECTH IITPUXOBOE KOJUPOBAHUE K PA3HOBUTHOCTH
UH(OPMAITMOHHBIX TEXHOJIOTHIA?

19.Kaxkoiif HanMoHANBHBIM opraH Poccuu BeIIaeT MPOU3BOAUTEIO JTUIICH3UIO HA
TOBAPHBIE IITPUXKOBI C IPABOM MAPKUPOBATh CBOIO MPOIYKIIUIO?

JdomaiHee 3aganue:

JI1 ¢.70 — 77, KOHCIEKT JEKITHA.



ITPAKTUYECKAS PABOTA NeS
Tema: Ananus cepTuduKaTa COOTBETCTBHSI.

Hean padoTel: 3akpenyieHUe NOTYyYEHHbBIX TEOPETHUECKUX 3HAHUI aHaIn3a
cepTu(urKaTa COOTBETCTBUS M YMEHUS CAETIaTh BHIBOJABI O €r0 TOJHOCTH.

MartepuaJibHOE U I0OKYMEHTaJIbHOE o0ecrneyeHue:

13.Meroanueckne peKOMEHJAIUH 110 BBIMOJIHEHUIO TPAKTUYECKON PadOTBHI.
14. KOHCIIEKT JIEKIIHIA.

15.JIucter popmara A4.

16.Pyuxka, nuHelika, KapaHaaIll.

Jluteparypa: Xpycranesa 3.A. MeTposiorus, CTaHAapTU3ALUS U CEPTUPUKAITHSL.
[Ipaktukym. Yueonoe nocodue. M:KHOPYC, 2015.

[IpoaomKUTENBHOCTD 3aHATHS — 2 Yaca.
3aganue:

8. IIpoananu3upoBaTh BCE MO3ULNU cEpTU(UKATA COOTBETCTBUS U OTBETUTH Ha
CJIEYIOIIHE BOIIPOCHL:
- B KaKo cucreme BblJIaH cepTUUKaT?
- IPUBECTHU 3HAK (JIOTOTHUIT) CUCTEMBI CEPTU(DUKAINY;
- Ha3BaTh OpraH Mo cepTU(UKAIUK, BbIIABIINNA cepTU(PUKAT COOTBETCTBUS;
- YKa3aTh CPOK JIEUCTBUS cepTU(PHUKATA COOTBETCTBUS;
- Ha KaKylo MPOAYKILHIO BbIIaH cepTuduKaT?
- Ha3BaTh U3rOTOBUTEIS POAYKIIMH;
- KAKMM HOPMaTUBHBIM JIOKYMEHTAaM COOTBETCTBYET JJaHHAs POLYKIIMS?
- Ha OCHOBAaHUU KaKUX JIOKYMEHTOB BbIJIaH CEPTU(PUKAT COOTBETCTBUSA?
- YKa3aTh XapaKTep CUCTEMbI CepTU(PUKALINY;
- KaKylo LeJb IpeciieyeT JaHHbIi cepTudukat?

2. Ha ocHoBanuu aHann3a Mo3UIMN 3aJIaHHOTO CePTU(HUKATA COOTBETCTBUS
HaIKcaTh BBIBOJ] O €r0 TOJTHOCTH.

IHopsinok BbINOJIHEHNsI PadOTHI:

7. TlomyuuTs y npemnoaaBaTes 3aJjaHUE Ha BBIMIOJTHEHUE JTAHHON PabOTHI.
8. Odopmuts otuet. CopepikaHue OTIETA:

- HAUMEHOBaHUE U 1eJIb PaOOTHI;

- 3aJIaHUE;



- aHanu3 cepTuduKaTa COOTBETCTBHS (OTBETHI HA MOCTABJICHHBIE BOIIPOCHI);
- OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

KOHTpOJ]LHbIe BOIIPOCHI:

20.Kakue npusHaku cepTudukaTa COOTBETCTBUS XapaKTEPU3YIOT €To
MOJTUHHOCTH?

21.Kakue nmpu3HaKku B CEPTH(PHUKATE COOTBETCTBHS YKa3bIBAIOT HA €r0
HEICHCTBUTEIHHOCTH?

22.Kakyro 11eb mpecieayeT oos3arenbHas cepTudukaius?

23.Kakyro 11ep mpeciaeayer 100poBoJibHas cepTudUKaIus?

24 Kaxkast u3 OT€YECTBEHHBIX CUCTEM CePTU(HUKAITIH SBIISETCS
OCHOBOITOJIAraroIein?

25.Kakoii mpu3HaK Ha YIIaKOBKe TOBapa YKa3bIBaeT Ha TO, YTO MPOIYKITUS
npolia cepTuGUKAIUOHHBIC UCTIBITAHUS?

26.Yt0 HeoOX0AMMO UMETh MPOU3BOIUTEIIO /I MAPKUPOBKU TOBapa 3HAKOM
COOTBETCTBUS?

27.B nporecce cepTuUKaUy MPUHUMAET y4aCTHUE TPEThsI CTOPOHA. YUTO 3TO
TaKoe?

28.KT0 omaunBaeTt cepTu(UKAIIMOHHBIC UCITBITAHUS?

29.CymecTByeT JIn CPOK ACHCTBUS cepTU(hHKATA COOTBETCTBUS?

I[OMallIHee 3aJJaHue.

JI1 ¢.79 — 89, KOHCIIEKT JIEKIIUA.

INPAKTHYECKAS PABOTA Ne6

Tema: ISMEPEHUE JIMHEMHBIX PASMEPOB .

eab padoThI:

- y4eOHasi - TOJYYUTh HAaBBIKKM PaOOThl C HOPMATHUBHBIMU JTOKYMEHTaAMHU JIJIs
BBIOOpA METOJIOB U CPENICTB U3MEPEHUI INHEWHBIX Pa3MEPOB;

- TMpakThyeckas - BBIOpaTh IS HM3MEPEHUS JIMHEHHBIX pPa3MEpoB JeTaiu
COOTBETCTBYIOIIME YHUBEPCAIBbHBIE W3MEPUTEIBHBIE CPEACTBA M YKa3aTb HX
METPOJIOTUYECKUE XAPAKTEPUCTUKH.

JInst BBITIOJIHEHHST paObOThl HEOOXOAMMO 3HATHh CPEACTBA M3MEPEHUS JIMHEWHBIX
pa3MepoB; yMeThb IIPOU3BOAUTH pacyeThl U BbIOMpaTh CU NMHEHHBIX pa3MepoB.
OBOPYJIOBAHME: mTaHr€eHUHCTPYMEHT, MUKPOMETPUUECKNE UHCTPYMEHTHI.
Jannas paboTa HanpaBieHa Ha POPMUPOBAHUE CIETYIOUIUX KOMIIETEHITHI:

OK 1. TloHumarh CYIIHOCTh W COLMAIBHYI0 3HAYUMOCTh CBOEH Oymayiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA UHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JACATEIHHOCTD, BHIOMPATHh TUIIOBHIE METOIBI
U CcrnocoObl  BBIMOJHEHUS MPOQPECCHOHANBHBIX  3aJa4, OLEHUBATh  HX
() PEKTUBHOCTH U KA4E€CTBO.

OK 4. OcyiecTBisiTh MOUCK U UCTIOIb30BaHUE UH(POpMAIUU, HEOOXOAUMOMN IS
3G (HEKTUBHOTO BBHINOIHEHUSI MPO(ECCHOHATBHBIX 33]a4, MPOPECCUOHAIBHOIO U
JUYHOCTHOTO PA3BUTHUS.

BPEMS BBIIIOJIHEHUSA: 90 munyT

KPATKAA TEOPUA U METOANYECKHUE PEKOMEHJIALIUUA:

1.00mme cBeneHus

1.1 .YcaoBus, onpeaesironiue BLIOOP M3MEPHUTEJIbHBIX CPEACTB

B oTpacnsix MamMHOCTpOEHUS U MPUOOPOCTPOEHHUSA, a TAKXKE IMPU PEMOHTE [0
70...80% Bcex BUAOB H3MEPEHHM COCTaBJISIOT JHHEHHBbIE u3MepeHus. JltoOoii
JUHEHUHBI pa3Mep MOXKeT ObITh H3MEPEH pPAa3IMYHbBIMU HU3MEPUTEIIbHBIMU
CpellcTBaMH, OOECHeunBAIOUIMMU pPAa3HYI0 TOYHOCTh H3MepeHus. B  kaxmom
KOHKPETHOM CJIy4ya€ TOYHOCTh HM3MEPEHHSI 3aBUCUT OT MPHUHIUIIA JEHCTBUS,
KOHCTPYKIIMM M TOYHOCTH W3TOTOBJICHUS WM3MEPUTEIBLHOIO MPUOOpa, a TaKKe OT
YCJIOBUHM €ro HACTPOUKHU Y TPUMEHECHHUSL.

Tpebyemasi TOUHOCTh U3MEPEHUSI MOXKET OBITh MOJyYE€HA TOJIBKO MPU MPABUILHOM
BBIOOpPE CPEACTB, YCIOBUM U METOJIMKY U3MEPEHUS, KAYECTBEHHOM MOATOTOBKE UX
K paboTe 1 NpaBUIBHOMY UX MCIOJIb30BAHHUIO.

BbIOOp CpelncTB M3MEpEHHs OCYIIECTBISIOT € Y4YE€TOM METPOJIOTHYECKUX U
IKOHOMHUYECKUX (pakTopoB. [Ipy BHITIOJIHEHUH MPOU3BOJCTBEHHBIX U3MEPEHHUI B
MEPBYIO OYEPE/lb YUYUTHIBAIOT CIIEIYIOIIUE METPOJIOTHYECKHE XapAKTEPUCTUKHU
npuOOPOB: TpeAeibl U3MEPEHUM, U3MEPUTEIbHOE YCUJIUE, JAUana3oH IMOKa3aHUM
IIKAJIbI, LIEHY AEJNEHUS, YyBCTBUTEIBbHOCTh, IOTPEIIHOCTh U3MepeHus. [Ipu stom
ClielyeT TIOMHHUTb, YTO TIOKa3aTelieM TOYHOCTU MPUOOPOB, H3MEPSIOMIUX
JIMHENHBIE pa3MeEpBI, SIBISIETCA MpeesibHas aOCOTIOTHAS MOTPEITHOCTh U3MEPEHUS,
KOTOpasi BbIpaxkaeTcsi B MuKpomeTpax. K SKOHOMUYECKMM TMoOKazaTelsiM
OTHOCSITCSI: CTOMMOCTh W HAJACKHOCTh HU3MEPUTEIBHBIX CPEACTB; METO]
U3MEpPEHHUs; BpeMs, 3aTpauyMBaeMOE€ Ha YCTAHOBKY, HACTPOMKY M caM IMpOIECC
U3MEpPEHHUs; a Takke HeoOxoaumas KBadu(UKalMs KOHTpoOJepa U olepaTopa.
Bb160p cpencTB M3MEpEeHHs 3aBUCUT OT XapaKTepa M MAcCOBOCTH MPOM3BOACTBA
(romoBOM TPOrpamMMBbl BBIITYCKA).

Hampumep, B MaccoBOM MNPOU3BOJACTBE C OTPaOOTAHHBIM TEXHOJIOTMYECKUM
MIPOIIECCOM, BKJIFOYAs KOHTPOJIbHBIE oreparuu, UCIIOJIb3YIOT
BBICOKOIIPOU3BOAUTEIBHBIE MEXaHU3UPOBAHHBIE U ABTOMATU3UPOBAHHBIE CPEACTBA
MU3MEPEHUS U KOHTPOJIA. Y HUBEPCAJIbHbIE U3MEPUTEIbHbBIE CPECTBA TPUMEHSIOTCSA
MPEUMYIIECTBEHHO JJI HaJIAJKU 000Dy I0BAHUS.

B cepuiiHOM NpOW3BOJCTBE OCHOBHBIMH CPEJICTBAMH KOHTPOJS JOJIKHBI OBITh
KECTKHE TpeeibHbIe KaIUOPBI, I1MaOJOHBI, CIENUaIbHbIE KOHTPOJIBHBIC
npucnoco6yieHusi. Bo3MOXXHO NMPUMEHEHUE YHUBEPCAIBbHBIX CPEICTB U3MEPEHUS.
B MenkocepuitHOM W HMHIMBUIYJIHBHOM IPOM3BOJICTBAX OCHOBHBIMHU SIBJISIFOTCS
YHUBEPCAIbHBIE CPEJICTBA HU3MEPEHHUS, MOCKOJBKY JpPyrue€ OpraHu3allMOHHO U
SKOHOMMYECKH MPUMEHATh HEBBITOJHO: HEIP(DEKTUBHO OyAyT HMCIOIB30BATHCS



CHeLMANbHBIE KOHTPOJbHBIE TMPUCIOCOONIEHUsT WM MNOTpedyercs OoJbInoe
KOJIMYECTBO KAIMOPOB Pa3IMYHBIX TUIIOB Pa3MEpOB.

[Ipu BbIOOpE M Ha3HAYEHUU CPEACTB U3MEPEHUsS HEOOXOJIMMO OJIHOBPEMEHHO
CTpeMHUTbCSI K 0o0jiee KECTKOMY OIrpaHUYEHHUIO JEHCTBUTEIBHBIX pPa3MEpOB
NpEeAeIbHBIMU  pa3MepaMH, NPEANHCAHHBIMUA CTAaHIApTaMH, U K BO3MOYKHO
OOJBIIEMY PACHIUPEHHUIO MPOU3BOACTBEHHBIX JIOMYCKOB, OCTAIOMIMXCS 32 BHIYETOM
MOTPEIIHOCTHA U3MEPEHUS.

B npakTuke MEeTpoJIOoru4eckoro ooecrneueHus: IpOU3BOACTBA CYIIECTBYET IIPABHUIIO
"CpencTBO  U3MEPEHUs JOKHO OBITh  ONTHUMalbHBIM", T.€. OJWHAKOBO
HEIeJIeco00pa3HO Ha3HAvaTh M3JMINHE TOYHBIA MpUOOp W MpuOOp ¢ Majou
TOYHOCTBIO. B mepBoM ciyyae 3TO OOYCIOBIEHO 3KOHOMHUYECKHMMH MOTEPSMH,
BBI3BaHHBIMH HCIOJb30BaHUEM Oojee aoporux, kak mpasmio, CU, TpeOyrommx
0oJee JOpOrux METOAMK U CPEJCTB UX MOBEpKHU (KanOpoBKH). Bo BTOpOM cityuae
noTepu OyIyT co3/1aBaThCsl O0Jiee BHICOKUM YPOBHEM Opaka.

[TpaBMIIBHOCTH BBIOOpAa HM3MEPUTENBHOIO CPEACTBA OMPENEISIETCS] OTHOIIEHUEM
BEJIMYMHBl TOrPEUIHOCTH H3MEpEHUs, K BEJIMYMHE J0mycka Ha oOpaOoOTKy B
IIPOLIEHTAX, MOCKOJIbKY JEHCTBUTEIBHBIN pasMep - 3TO pa3Mep, YCTAaHOBJICHHBIN
U3MEPEHUEM C JOIYCTUMOW MOTPeIHOCThI0. BBIOOp M3MEPHUTENBHBIX CPEICTB C
Y4E€TOM JOIYyCKAEMBIX MOrpemHocTed u3Mepenuid 10 500 MM persameHTuUpyer
['OCT 8.051-81. [Jomyckaemble 3HAUYEHUS CIy4allHON IMMOTPEIIHOCTH WU3MEPEHUS
IOPUHATHL TOpU J0BepuTenbHOW BepoaTtHocTH 0,954 (£20, rne 6 - cpenHee
KBaJIpaTUYECKOE  OTKJIOHEHUE  MOTPEIIHOCTH  W3MEPEHHMs), HMCXOAs W3
IPEANOJIOKEHNA, YTO 3aKOH pacHpeleseHus] MOrPEeIHOCTEN - HOPMAaJbHBIM.
CrnyvaliHas COCTaBISIOIIAas MOXET ObITh YMEHBIIEHA 3a CYET MHOTOKPAaTHOCTH
HaOJII0JICHUM, TP KOTOPHIX OHA YMEHBIIIAETCS B pa3, TJI€ N - YUCIO HAOIIOICHUI.
3HaueHHUs] MPEACNIbHBIX MOTPEHIHOCTEM HW3MEPEHH BBIOMPAEMBIX CPEACTB
m3mepenuii  (CHU) mnpusenensr B PJ[ 50-98-86. Jlist oleHKM TIPUTOIHOCTH
BbIOMPAEMOro CpeACTBa HW3MEPEHUs] COIMOCTABISIIOT BEJIWYMHY HauOObIIeH
npeaenbHoil morpemHoctd u3Mepenuss CH  co  cioydailHOM  cOCTaBIISIFOLLIEH
norpemHocTy usMmepeHus. Ecnu  Haumbomnbinass mpenenbHas —MOTPEUIHOCTh
U3MEpEeHUs] BBIOPAHHOIO CpEACTBA M3MEPEHUsS HE TMpPEBbIAET CIydalHON
COCTABJSIFOLIEN TOTPEIIHOCTA HW3MEPEHHsI NPH OLEHKE TOJHOCTU JaHHOTO
pa3Mepa, TO JaHHOE CPEJCTBO MOKHO IPUMEHUTH JIJIS 33JaHHOTO U3MEPEHMUS.

1.2. HopmajibHbI€e YCJI0BUS U3MEpPEeHU I

PeanbHble yCIIOBUSI BBINIOJIHEHHS JIMHEHMHBIX WM3MEPEHUM, KakK TMPABUIIO, HE
COBNAJAIOT C HOPMAJIbHBIMHM YCJIOBHUSIMU, KOTOPbIE JODKHBI O0ECIIEUMBATHCS C
LEIbI0 UCKIIFOUEHHSI TIOTOJHUTEIbHBIX MOTPEITHOCTEN.

HopmainbHble yClIOBHSI BBINOJHEHUS JUHEWHBIX HM3MEPEHUN periaMeHTHUpYeT
I'OCT 8.050-73: Ttemmneparypa okpyxatomeid cpeast 20°C; atmochepHoe
nasienre 101324,7211a ( 760 MM PT.CT. ); OTHOCUTEIbHAS BIAXHOCTh BO3/yXa
58% u ap., O KOTOPBIM NMPUBOAATCS AOIYCKAEMbIE OT HUX OTKJIOHEHHS.

2. Metoanka BbIOOpa cpecTB U3MepPEeHU s

Jli1s BEIOOpa CpeICTB U3MEPEHUS IPUMEHSIOT TPU METOIUKHU:

2.1. llpubauxeHHan



JlanHast METOMKA IIUPOKO MPUMEHSIETCS IPU OPUEHTHPOBOYHOM BBIOOpE CPENICTB
U3MEpPEHUs, TpPU MPOBEACHUM METPOJOTUYECKOrO0 KOHTPOIS M IKCIEPTU3bI
HOPMATUBHO-TEXHUYECKOM M KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOU
JIOKyMEHTAI1H.

2.1.1. Onpenensiercss nonmyck pasmepa naeranu. Jomyck pasmepa neranu (Trer)
BBIOMpAETCs B 3aBUCUMOCTH OT 3aJIaHHOTO KBayuTeTa TouHocTd 1o 'OCT 25347-
81 u I'OCT 25346-81.

2.1.2. PaccuuTbIBaeTcs IOIyCKaeMas IOIPEIIHOCTh H3MepeHus: Jlomyckaemas
NOTPENIHOCTh U3MEPEHUS TPUHUMAETCs 25% OT BEIMYMHBI JI0ITyCKa Ha pa3Mep, TO
ectb ou3M = 0,25 » Trer

2.1.3. PaccuuteiBaeTcs Ciy4yandHas COCTAaBILIIOLIAS JTOIYCKAEMOM IOIPEIIHOCTH
U3MEPEHHUS.

Jlomyckaemasi TOTPEIIHOCTh HW3MEPEHHS B LEJIOM SABISIETCS KOMILIEKCHOU
NOTPEIIHOCTBI0 M BKJIIOYAET  IMOTPEIIHOCTh  M3MEPHUTENIbHBIX  CPEICTB,
IOTPEUIHOCTh METOJA M3MEPEHHU M P IPYTUX MOTPEIIHOCTEH, 3aBUCALIUX OT
TEeMIIepaTyphbl, 0Oa3upOBaHUs, H3MEPUTEIBHOrO ycwiud U 1p. Hawnydmiee
COOTHOIIIEHHE MEXKJy MOTPEMIHOCTBIO CaMOr0 CpEIACTBA H3MEPEHHsS GCH H
OCTaJIbHBIMU MOTPELIHOCTAMU GAOI OYAET MPU GCU~GIOII.

Jlomyckaemble TOTPEIIHOCTH HM3MEPEHUS OHU3M OIpPEACIIIOT CIydalHbIE U
HEYUYTECHHBIE CHCTEMATHYECKHE COCTABJSIOIIME IMOTPEIIHOCTH H3MepeHus. [lpu
ATOM CiIy4ailHasi COCTaBJISAIONIAsl MOTPEIIHOCTA U3MEPEHUSI GCH JOJKHA OBITh Ha
25...30% nmxe, yeM ousMm (T.e. ocu = 0,7 ousMm). B a3Tom ciayuae onTumanbHOE
3HaueHue koddpdunmenta K = ocu / omsm = 0,7 1pu ousm = . OOBIYHO
BbIOMpatoT K = 0,6...0,8 .

Crny4yaliHyl0 COCTaBJISIOIIYIO MOKHO BBISIBUTh NPAKTUYECKH IPU BCEX BHUAAX
u3MepeHnid. OJIHaKO 3Ty 4YacThb MOTPEUIHOCTH HMHOTAA NPUHUMAIOT 3a BCHO
NPENEIbHYI0  IOIPEIHOCTh  u3MepeHHs.  OrpaHnyuMBaTh  HEYUYTEHHYIO
CUCTEMATUYECKYI0 IOTIPEIIHOCTh W3MEPEHUs HE MPEIACTABISAETCS BO3MOXKHBIM,
MOCKOJIBKY JJIsl €€ HEMTOCPEICTBEHHOIO OIpeieIeHHs] HE0OXOAMMO UMETh padoune
ATAJIOHBI, YTO OCOOEHHO TMPH TOYHBIX HM3MEPEHUSAX TMPAKTUYECKH ClIeTaTh
HEBO3MOYHO.

2.1.4. Tlo cmpaBo4yHBIM TaOnHIlAM BBIOMpAETCS CPEACTBO HM3MEPEHUS B
3aBHCHUMOCTH OT Je€Talu (Bajl WM OTBEpCTHE). BIOOp M3MEpUTENBHOIO CpeacTBa
3aKJII0YaeTcss B TOM, 4YTOOB HamOoJblIas MpeAesibHas MMOTpelIHOCTh =+
ABJIAIONIASCS  HOPMHPOBAHHBIM  METPOJIOTMUECKHM  TOKa3aTelieM  JIaHHOTO
U3MEPUTEIBHOTO  CPEICTBA, HE IMPEBBILIAJIA  CIyYalHOM  COCTaBIISIOLIEH
JIOMYCKaeMOM TOTPEeIIHOCTH HM3MEpPEHUs, T.€. MPU 3TOM JAOJHKHO BBIMNOJHATHCA
ycioBue: + < (0,6 ... 0,8) ousm.

2.1.5. B wMerponoruyeckyro kapty (mpui.l) 3aHOCATCS METPOJOTHUYECKHE
XapaKTEPUCTHKU BEIOPAHHOTO CPEICTBA U3MEPECHHUS.

2.2. PacyerHas

JlanHas METOAMKA TPUMEHSIETCS TIPU BHIOOPE CPEJCTB U3MEPECHUS JIJISl € AMHUIHOTO
U MEJIKOCEPUHUHOIO MPOU3BOJICTBA, ISl SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUM, NS
U3MEpEeHHs] BBIOOPKH MPU CTATUCTHUYECKOM METOJI€ KOHTPOJIS, ISl TOBTOPHOM
NepenpoOBEPKH JieTajei, 3a0pakoBaHHBIX KOHTPOIHHBIMH aBTOMATaMH.



2.2.1. Onpenensiercsa I0MyCK pa3mepa JAeTalH.

Homyck pasmepa aeranu (Tner) BbeiOuMpaeTcss B 3aBUCHUMOCTH OT 3a/IaHHOTO
kBanmuteta TouHocTy o 'OCT 25347-81 u 'OCT 25346-81.

2.2.2. Omnpenensercss pacueTHas OONMycKaemasi MOrpelmHOCTh u3Mepenus. [lpu
pacyeTe 1o JaHHOW METOJUKE HEOOXOIMMO MOJIb30BATHCS TAOIUIEH MTPOLIEHTHOTO
COOTHOILEHHUS TOMTYCKAaEMOM MOTPEIIHOCTU U3MEPEHHUS .

2.2.3.

PaccuuThiBaeTcss  ciaydaiiHas ~— COCTaBISIIOLIAs  JOIMYCKAaeMOW  MOTPENIHOCTH
U3MepeHus (aHajgoruyHo 1. 2.1.3.)

2.2.4. Tlo cnopaBoYHBIM TaOiWIaM BBIOMPAETCS CPEICTBO HM3MEpPEHHS B
3aBUCUMOCTH OT AeTanu (Baj wiu orBepctue) npu yciaosuu £ < (0,6 ... 0,8) ousm
.pacu..

2.2.5.B wMetrposiorudyeckyro Kapty (mpwi.l) 3aHOCATCS METPOJOTHYECKHUE
XapaKTEePUCTUKU BEIOPAHHOTO CPE/ICTBA U3MEPEHMUS.

2.3. Tabnuunas TabnuuHas METOAMKA PEKOMEHIYETCS MJisi BbIOOpa CpeACTB
U3MEPEHUS NPU CEPUUHOM, KPYHMHOCEPUITHOM M MAacCOBOM ITPOU3BOJICTBE, €CIIU
MIPETYCMOTPEHBI U3MEPEHHUS, & HE KOHTPOJIb C MPUMEHEHHEM KaJIuOpOB.

2.3.1. Omnpenenserca gomyck pasmepa aeranu. JJomyck pasmepa aetanmu (THET)
BBIOMpAETCS B 3aBUCHMOCTH OT 3a/JIaHHOTO KBanuTeTa TouyHocTH 1o ['OCT 25347-
81 u I'OCT 25346-81.

2.3.2. Omnpenendercsa AOMycKaemas IOTPENIHOCTh u3MepeHus. B ocHoBe
tabnrunor Metonuku Jexxut ['OCT 8.051-81 "IlorpemHocTy, 1onyckaeMble Npu
M3MEPECHUU JIMHEUHBIX pazMepoB 10 500 mm". [laHHBIN cTaHAAPT YCTAHABIUBAECT
3HAQYEHUSI JIOMYCKAEMBIX MOTPEUIHOCTEH H3MEPEHHS GHU3M B 3aBHCUMOCTH OT
nonycka IT m 13 OCHOBHBIX MHTEPBAJIOB HOMHHAIBHBIX pa3MepoB Wi 2... 17-ro
KBAJUTETOB, KOTOPhIC MPUBEJCHBI B JAHHBIX METOAUYECKUX YKA3aHUSIX B MPHUIL.2.
3HaueHHE CU3M OMPEACNSIIOT JUIsl JI00BIX 3HaAYeHHM gomycka. [Ipu momyckax, He
COOTBETCTBYIOIIMX 3HAYCHHIM, YKa3aHHBIM B MPUJL.2., IOMTyCKaeMas MOTPEIIHOCTh
BBIOMpaeTcss 1Mo  OmKalilieMy  MEHBIIEMY  3HA4eHWIO  JIOMycKa IS
COOTBETCTBYIOILIETO pa3Mepa.

2.3.3. PaccuuThiBaeTcs ciy4yaiiHash COCTaBIISIIOIIAs JOMYyCKaeMasl IMOTrPEIIHOCTb
u3Mmepenust (ananormydo m. 2.1.3.) Ilo cmpaBounbiM TabnuiaM BbIOMpaeTcs
CPEIICTBO M3MEpPEHHS B 3aBUCUMOCTH OT JeTaiu (BaJl WIM OTBEPCTUE) TMPHU
yciouu = < (0,6 ... 0,8) ousm.

B wmerponormueckyto  kapTy  (mpuia.l)  3aHOCATCS  METPOJOTMYECKHE
XapaKTepUCTUKU BBIOPAHHOTO cpeacTtBa uaMmepeHusa. Creayer MOMHUTH, 4YTO
HAaUMEHOBAHUSI CPEACTB H3MEPEHUM BBIOMPAIOTCS U3 CHEUUAIBHBIX TaOJIUIL
npefenbHbIX morpemHocted  uaMmepenuit  PJ[ 50-98-86. Metponoruueckue
XapaKTePUCTUKA HEKOTOPHIX IIMPOKO PACIPOCTPAHEHHBIX CPEACTB H3MEpPEHUM
MPUBOJATCS B IPUII.3 JAHHBIX METOANYECKUX YKAa3aHUM.

3. Bo10op MeTO1a N3MepeHuil

BriOpanHOe CpencTBO W3MEPEHUN JIMHEHHBIX pPa3MEpoB, €ro KOHCTPYKITUS
OTIPEJICIISIIOT METOJT U3MEpPeHU. MeTosl M3MepeHni TpecTaBIsieT cooor mpuem
WJIU COBOKYIMHOCTh MTPUEMOB IIPUMEHEHHUS CPEACTB U3MEPEHUI U XapaKTepU3yeTcs
COBOKYIMHOCTBIO TeX (PU3NYECKUX SBJICHUHN, HA KOTOPBIX OCHOBaHbI n3Mepenus. [1o



cnoco0y TOJNIy4eHHS M  XapakTepy pe3yidbTaTOB HM3MEPEHHUS  Pa3ACSIoT
COOTBETCTBEHHO Ha MpPsIMbl€, KOCBEHHbIE, A0COJIOTHBIE U OTHOCUTEIBHBIE.

B 1npou3BOJACTBEHHBIX YCIOBHUSX HauOoJiee MIMPOKO TMPUMEHSIOTCS METOJbI
NPSMBIX M3MEPEHUI: METOJ HEMOCPEICTBEHHOW OIIEHKHM M METOJ CPAaBHEHUS C
Mepoii. [Ipu MeTo1e HemoCPEACTBEHHOM OLIEHKH 3HAYEHUE U3MEPSIEMOM BEIIMUHUHBI
MOJIYYalOT HEMOCPEACTBEHHO MO OTCUETHOMY YCTPOMCTBY CpEICTBa MU3MEPEHUU,
HalpuMep IITAaHTeHUUPKYJsA, MHUKpoMeTpa u T.4. Kpome TOro, 3Tor MeTon Mo
XapakTepy pe3ysibTara HW3MEPEHHI SBISIETCS aOCOJIOTHBIM, TaK KaK BECh
U3MEpSEMBbI mapamMeTp (UKCUPYETCS HEMOCPEACTBEHHO CPEICTBOM H3MEpPEHUSI.
Meton mpoct, He TpeOyeT OCOOBIX AEUCTBUI olepaTopa M JOTOJHUTEIHHBIX
BbrunciaeHnii. Oco0oe BHUMaHHE MPH HM3MEPEHUSAX JTUM METOJOM YAENsAeTCS
UCIIOJIB3YEMBIM CPEJICTBAM HW3MEPEHMM, TaK KakK OHHM CIYXaT OCHOBHBIMHU
UCTOYHUKAMHU TIOTPEUIHOCTH HU3MEpPEeHHil. DTO 00YyCIOBIMBAaET HEOOXOAMMOCTH
THIATEIBHOTO BBIOOpA CPEACTB UBMEPEHUMN, 00€CTIEUNBAIOIINX BHICOKYIO TOUHOCTb.
[Ipyu MeTome CpaBHEHHS C MEPOW U3MEPSIEMYI0 BEIMYMHY CPAaBHUBAIOT C
BEJIMYMHOW, BOCIIPOM3BOAMMON Mepoil. B nureparype 3TOT METOJ Ha3bIBaETCs
TaKK€ OTHOCUTEJIbHBIM, TaK KaK CpEJICTBO HU3MEpPEeHUs (PUKCUPYET JIUIIb
OTKJIOHEHUE TIapaMeTpa OT yCTaHOBOYHOIO 3HauyeHUs. MeToJ HCHOJIb3YIOT IpHU
poBeieHnH 0osiee TOYHBIX u3MepeHuil. [lorpenHocTs MeTo1a XapakTepu3yeTcs B
OCHOBHOM IOTPEIIHOCTHIO UCIIOJIB3yEMOW BBICOKOTOYHOM Mepsl. Mepa - cpelicTBO
U3MEPEHU, TpPEHAa3HAYEHHOE JIi BOCHPOU3BEACHUS (PU3NYECKONW BEITUYHUHBI
3aJJaHHOTO  pa3mepa. [Ipumepamu  UCHOJIB3YEMBIX  MEP SBJISIIOTCS
IJI0CKOIApaJUIeNIbHbIE KOHIEBBIE MEPBI U IITPUXOBBIE MEPbL. METO I CpaBHEHUS C
MEpOH MpHU JUHEHHBIX U3MEPEHUSIX PEATU3YETCs B CIEAYIOIUX Pa3HOBUIHOCTSIX,
Cpeld KOTOpBIX paznuyaror: AuddepeHunanbHblii METOJ; METOJ COBIAJECHUM.
Huddepenunanbupiii (HyJI€BOM) METOI U3MEPEHUHN - METOJI CPaBHEHHUSI C MEPOH, B
KOTOPOM Ha W3MEPUTEIbHBI TpHOOP BO3ACHCTBYET pPa3sHOCTh H3MEPSEMOM
BEJIMYMHBI M W3BECTHOM BEJIMYMHBI, BOCHPOU3BOAMMOM Mepou. Tak, auamerp
OTBEPCTUS  U3MEPSIOT  WHJUKATOPHBIM  HYTPOMEPOM,  MPEABAPUTEIHLHO
HAaCTPOEHHBIM Ha pa3Mep ¢ MOMOIIBIO KOHIIEBBIX Mep JIMHbL. HapyxkHbie pazMepbl
U3MEPSIOT PHIYAKHBIMU U MHAMKATOPHBIMU CKOOamu. PpruakHbie CKOOBI MMEIOT
OOJBIIYI0 KECTKOCTh IO CPAaBHEHHWIO C WHIUKATOPHBIMHU W KakK CJEJICTBHE
MEHBIIYIO IMPEJEIbHYI0 NOTPEUIHOCTh U3MEpPEHUs. METOoJ COBIAAEHUN - METO.
CpPaBHEHUSI C MEpOH, B KOTOPOM 3HAYEHUE HU3MEPSIEMO BETUYHHBI OLIEHUBAIOT,
UCIIOJIB3Ys COBIIAJICHHE €€ C BEJIWYMHOM, BOCHPOU3BOAUMON Mepoul (T. €. ¢
(UKCUPOBaHHOM OTMETKOW Ha miKaie ¢u3nueckoi BenuuuHbl). K npumepy, npu
U3MEPEHUH JUIMHBI I[ITAHTEHIUPKYJIEM, HAOJIIOJAI0T COBIMAJIEHUE OTMETOK Ha
IIKaJiax IITAaHTeHIUPKYJS UM HOHUyca. Eciu paccMOTpeHHbIE METOMbl MPSIMBIX
U3MEPEHU HE TO3BOJSIOT PEIIUTh H3MEPHUTENIbHYIO 3ajady, MpUOerarT K
KOCBEHHBIM HU3MEPEHUSIM, YTO 3HAYUTEIBHO PACIIMPSET AUANa30H H3MEPSEMbIX
BEJINYUH u BO3MOKHOCTH U3MEPEHUH.
4. IlopsA10K BHINOJIHEHUSI PA0OTHI

OcBouTh TaOMUYHYIO METOAMKY BBIOOpAa YHUBEPCATBHBIX HW3MEPUTEIHHBIX
CPEIICTB, KOTOPAsi pPEKOMEHIYETCS AJIsl CEpUIMHOTO, KPYITHOCEPUIHOTO U MaCCOBOIO



npousBoactBa. Ilo wyeprexxy pneramum (cM. puc.l) omnpenenuTs 3amaHHbIE
KOHTPOJIMPYEMBIC pa3Mepbl COTIIACHOCBOETO BapuaHTa (Tadu.3).
3agaHHbIE KOHTPOJIUPYEMBIE Pa3MeEPbI ITPEACTABIICHBI B CIEAYIOIIEM BUE:
130+ ; 40all1; 20,5D10,
riae: 130, 40 u 20,5 — HOMUHAJIBHBIN (TEOPETUUECKHUI) pa3Mep JaHHOTO MapaMeTpa
JIeTanu,
IT, a u D — xapakrepucTuka BHJa MapameTpa AceTanu (JIMHEHHBIM pasMep,
BHYTPEHHUI WJIK BHEIIHUN JUAMETPbI COOTBETCTBEHHO),
15, 11 u 10 - kBanmMTET — XapaKTEPHUCTHKA Kjacca TOYHOCTU H3TOTOBJIEHUS
JTAHHOTO pa3Mmepa.
3. OnpenenuTs HOMHHAJIBHBIA pa3Mep, KBAJIUTET, NPEIEIbHbIE OTKIOHECHHS
anemenTa neranu, ucroiabiys [OCT 25347-81, TOCT 25346- 81.
JUiss 4ero: B COOTBETCTBMM C OYKBEHHOM 4YacCThbIO YCIOBHOIO OOO3HAaYeHUs
nomycTuMbIx nipenenbHbix oTkioHeHud (IT, a, h unu D, H) onpenenuts I'OCT, u3
KOTOPOTO CIEAYET BIOMPATh YHCICHHbIE 3HAUCHUS MPEAEIIbHBIX OTKIOHEHH:

- IT — nuneitasie pasmepsl - 'OCT 8.051-81

- @, h — Bremnune quametpsl - TOCT 25347-81

- D, H — BayTpennue aquametpsl - 'OCT 25346- 81.
no Homepy kBaimutera B coorBercTBytomieM ['OCTe BbiOpaTh TaOnuuy ais
OIPEIENCHMS MPEACIbHBIX OTKIOHEHNH,
10 YCJIOBHOMY OOO3HAYCHHUIO TMPEACIHbHBIX OTKIoHeHuH (£, all w D10)m
HoMUHaNbHOMY pasmepy (130, 40 u 20,5) u3 Tabnuipbl BbIOpaTh YHCIIEHHBIE
3HAYEHHUS JIONYCTHUMBIX MpPEAENbHbIX OTKIOHEHUN Ha H3TOTOBJICHHE 33JaHHOTO
pa3zMepa (MaKCUMaJIbHOE — BEPXHEE YHCIIO 1 MUHUMAIbHOE — HIDKHEE, B MKM).
4. PaccunTarh NnpenenpHo AOIMYCTUMYHO NOTPEIIHOCTh CpelcTBa u3MepeHus. Jlis
YEero: OMNpEeNeNHuTh JIONYCK Ha M3rOTOBJIEHUE 3aJlaHHOTrO pasMepa T, KOTopbid
paBen T = AHmax — AHmin ¢ y4eTom 3HaKOB.
paccuuTaTh MPEAEIBbHYI0 MOIPEIIHOCTh U3MEPEHUS JTaHHOTO NapaMmeTpa GU3M =
(0,2-0,3)T.
Benmnuunay koadduiinerTa BRIOMPAOT B 3aBUCHMOCTH OT BaXKHOCTH OOBEKTa, B
KOTOPBIA BXOAWUT JaHHas JeTalb. YeM OTBETCTBEHHEE OOBEKT, TEM MEHbIIE
YUCJICHHOE 3HaUYCHUE KOd(DPUuIlMeHTa.
paccuuTaTh 3HA4YE€HHE NpenenpHo-monyctumor norpemnoctn CH, xotopoe
MOKET OBITh HCIIOJIB30BAHO JJII KOHTPOJISI KayecTBa M3TOTOBJIEHUS 3alaHHOTO
pasmepa geramu < (0,6 ... 0,8) ousm. Bennuuny ko3(p¢uurenta BbIOMpPaAIOT B
3aBUCUMOCTH OT KBaJu(UKAIMK YeJOBEeKa, KOTOpbIA OyaeT ucmnosibzoBath CU.
Yewm BblllIe KBATHU(PUKALIHS, TEM OOJIBLIYIO TOTPEIIHOCTh MOKeT uMeTh CH.
5. BbiOparh cpencTtBa U3MEpeHMs] 1 KOHTPOJIA [apaMeTpoB  JI€Talu
(IWITaHreHIUPKYJIb, MUKPOMETp, phlua)kHasi ck0o0a, MHIUKATOPHBIM HYTpOMEp) U
yKa3aTb HMX METPOJOTHYECKHE XapaKTEPUCTUKU (Tpeaena H3MEpEeHus, LEeHY
neneHust U npeaenbHyio norpemHocts CU). CpenctBo u3MepeHHs BHIOMpAETCS
UCXOJS U3 aHAJIM3a €r0 METPOJOTHYECKUX XapaKTEPUCTHUK, YKa3aHHBIX B IIACIIOPTE
(TEXHUYECKOM JTOKYMEHTAallUu, CIPAaBOYHUKE) M CpPABHEHUS HX C pPa3MEpoM
U3MEpPAEMOro  mapaMerpa | IIPENEIBbHO-I0IYCTUMOM  MOTPELIHOCTHIO,
omnpeNiesIeHHOW B 1.4., mpuYeM: - U3MepsieMblii (HOMUHAJIbHBIA) pa3sMep AOJKEH



BXOJUTH B Npenen usMepenus Beioupaemoro CHU (0,7-0,8 ot nmpeaena nusmepeHuii),
- IIpefepHas NorpetHocTh Beioupaemoro CH noimkHa ObITh MEHBLIE MPEAEIIBHO
JOIYyCTUMOM TOTPEIIHOCTH, ompeaenacHHod B m.4. B pabore meTponoruueckue
xapaktepucTuk CH nuHelHHbIX pa3MepoB IpuBeneHbl B Tabauue [Ipunoxenns 3.
Jlisa Bxoja B TaOiMIly CHadajla ONpENENsieTCsl MHTEPBAJl pa3MepoB, B KOTOPBIN
BXOJUT H3MEpSEMBIA. 3aTeM IO 3TOMY CTOJOILy OIyCKAalOTCSl A0 CTPOKH, B
KOTOpOW yKaszaHa IpeneibHas norpemHocts CH, cnocoGHOro u3aMepsaTh JaHHBIN
napaMmeTp, MeHbIasg, yeM jpomyctumasi. [locie 3Toro B JaHHON CTpOKe TaOIUIIBI
onpeaensoT Bua CU 1 ero MeTposiornyeckue XapakTepUuCTHKU, KOTOPbIE 3aHOCST
B METPOJIOTMYECKYI0  KapTy  (XapaKTepUCTHKa  OOBEKTa  HU3MEpEHUSs;
METPOJIOTUYECKHE XapaKTepucTUKU BbIOpanHbix CU), (mpui.1).

6. CnenaTh COOTBETCTBYIOIIME BHIBOJBI MO BBIOPAHHBIM CPEICTBAM H3MEpPEHUSI.

S. ®opma otuera
HammenoBanune, 1enb  pabotel.MicxogHele  gaHHBIE 1O 3aJaHHOMY
BapuaHTy. JlanHble pacuetoB u BeiOOpa CU nmns xaxgoro pasmepa. BeiBox o
pabore.
6. KoHTpoO/1bHBIE BONIPOCHI

Yro sBAsIeTCSI OCHOBON METOJUK BBIOOPA CPEICTB U3MEPEHUI?

UYro Takoe gomyckaemasi HOrpeIHOCTb U3MEPEHMUS?

Kaxk onpenensercs npenenpHas MOrPEeNIHOCTb CPEACTB U3MEPEHUIN?

Kakue ycnoBus BIusIOT Ha BBIOOP CPEJCTB U3MEPEHUsA?

Kakue @akrtopbl y4YUTBHIBAIOT MpPU BBIOOPE CPEICTB HM3MEPEHUN JIMHEWHBIX
pa3MepoB?

Kakue cymecTByroT BUIBI CPEACTB U3MEPEHNN?

Kakne meTonsl mpsAMBIX U3MEPEHUH BbI 3HAETE?

KakoB mopsinok neicTBuil mpu BBIOOPE CPEACTB ISl U3MEPEHUs JUHEHHBIX

pa3MepoB

B dem 3akmouaercss cCymHOCTh Aud¢epeHInansHoro (HyJIeBOro) MeToja
WU3MEPEHHUS JIMHENHBIX pa3MepoB?

Kakue BbI 3HaeT€ METPOJOTUUECKUE XaPAKTEPUCTUKU CPEACTB U3MEPEHUI?
Jlutreparypa: Ilumkun U.d. Metponorus, cranaapTu3alys U yIpaBieHHE KayecTBOM: Yueo.
1t By30B/ [lox pen. akan. H.C. Conomenko. - M.: U3n-Bo ctangaptos, 19
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