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H.]IOCKOHapaJI.]IeJILHLIe KOHII€BbLIC MEPbI NJIMHbI

Llenv pabomwei: u3yuyeHUE XapaKTEPUCTHKH, Ha3HAYeHHs M 00JacTu
MPUMEHEHUS TIJI0OCKOTapaJIICIbHBIX KOHIIEBBIX MEP JUTMHBI, TPHUOOPETCHIE HABBIKOB
MPAKTUYECKOTO KCMOJIb30BAaHUS KOHIEBBIX MEP JIJIMHBI B KaUY€CTBE YCTAHOBOYHOM
MepBhI U TOCPEICTBEHHOT'O U3MEPHUTETIS.

OCHOBHBIE IIOHATHUA

KonueBass Mepa HHBI (Mepbl KOHIEBbIEe ILIOCKONApPaJiebHbIE,
miuTka Morancona) — obpasnonas mepa 1iaunbl ot 0,5 10 1000MM, BeIOJIHEHHAS
B (QopMe MNpSIMOYTOJIBHOTO TapaUielenuneaa Wi KPYrjioro IWINHAPA, C
HOPMHUPYEMBIM pa3MepOM MEKTy U3MEPUTEIbHBIMU MJIOCKOCTAMM.

KoHI1ieBbIE Mepbl IJIMHBI, BHIMOJHEHHBIE B BUJE CTAIBHBIX MPSIMOYTOIbHBIX
napajuieyenune0oB, BIepBbie OblIM u3rotoBieHsl Gupmoit Norancon (IlIBerus) u
npeacraBieHbl Ha Bcemupnoit BeicTaBke B Ilapuxe B 1900 romy. Ilostomy B
OPOCTOPEYMU KOHLEBBIE MEPBI JUIMHBI JIOJTO€ BPEMS HA3bIBAINCH IUJIUTKAMU
HNoraHcoHa, a coO BpeMEHEM MPOCTO TIIIUTKAMM.

[TpousBoacTBo KoHIEBbIX Mep AiuHbl B CCCP BriepBble ObLIO HajlakeHO Ha
TynbeckoM u CecTpopenikoM 3aBojiax, a HauynMHas ¢ 30-X IT. KOHILIEBbIE MEPBI JIMHbI
BBINIYCKAINCh  CEPUMHO, WX  MPOU3BOJCTBO  OBLJIO  COCPENOTOYEHO  Ha
MHCTPYMEHTAIBHBIX 3aBOJAx «Kamubp» (Mockga) u «Kpacubiit
MHCTpyMeHTANbIKUK» (KupoB). ['1aBHBIM MpeHa3HAUYEHUEM SIBJISIETCS COXPaHEHUE
U mepenaya eauHUIbl JIuHbl. KOHIIEBbIE MEphl MPUMEHSIOT JJIsl XPaHEHUS U
MaTepUalIbHOTO  BOCMpPOM3BeNeHUs] ['0CyapCTBEHHOTO MEPBUYHOTO ATAJIOHA
SAVHUITBI JUTMHBI, JJI1 TTIOBEPKU M KATMOPOBKA MEP M HM3MEPUTEIBHBIX MPUOOPOB,
JUISL YCTAaHOBKH TIPpUOOPOB HAa HOJb TPHU OTHOCUTEIBHBIX HM3MEPEHUSX, IS
HEMOCPECTBEHHBIX M3MEPEHUM pa3MEpoB W3JEIUH, a Takke sl 0c000 TOYHBIX
pPa3METOYHBIX pabOT M HaNAJIKU CTAHKOB. ['JlaBHOE JOCTOMHCTBO KOHIIEBBIX MEP
JUIMHBI B TOM, YTO OHHU SIBJIIFOTCS TOYHBIM MATEPUAIBHBIM HOCUTEIEM pa3Mepa,
KOHIIEBbIE MEPBI JUTMHBI COXPAHSIOT pa3Mep U (GopMy B T€UEHHUE MHOTHX JIET.

bonbiioe pazHooOpazue B NMPUMEHEHUH MEP BBI3BIBAET HEOOXOJIMMOCTH B
Mepax pa3iMYHOM TOYHOCTH, IO3TOMY BBEJIEHO HUX JEJeHHEe Ha Kiacchl (B
3aBUCUMOCTH OT TOYHOCTM M3rOTOBJEHUST M obiactu mnpumenenus). Kiacc
TOYHOCTH KOHIIEBBIX MEP ONPENEACTCS] TOUHOCThIO UX U3TOTOBJICHUS: BEIIMUYUHOU
OTKJIOHEHUS CPEAUHHOM JIJIMHBI MEp OT HOMUHAJIBHOIO pa3Mepa, OTKIOHEHHS UX OT
MIJIOCKOMAPAJUIEIbHOCTH U KauyeCTBOM TMpuTupaeMocTu. COrjlacHO POCCUUCKUM
CTaHJapTaM KOHIIEBbIE MEphl JJIMHBI JACNSTCS Ha 00pa3moBble MEpbl JJIMHBI U
pabouue Mepsl ITUHBL. {7151 00pa3ioBhIX Mep yKa3bIBACTCS pa3psi, 1l pabounx —
Kimacc ToyHOCTH. (OOpa3IoBbIE KOHIIEBBIE MEPHI JIJIMHBI TIPEIHA3HAYCHBI IS
MOBEPKHU U3MEPUTEIIBHOTO HHCTPYMEHTA U PaO0YMNX KOHIIEBBIX MEP JIJIMHBI.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B0_%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B5%D0%BB%D0%B5%D0%BF%D0%B8%D0%BF%D0%B5%D0%B4
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8C_(%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D0%B0

JlomycTuMble OTKJIOHEHHSI pa3MepOB M JAPyrue TpeOOBaHUS K 0OpPa3I[OBBIM
KOHIIEBBIM MepaM JTMHBI YkazaHnbl B MU 1604-87. Pabouune KOHIIEBbIE MEPHI IJTUHBI
npelHa3HaueHbl JUIsl 3aJaHusl pa3MepoB IpH ciecapHbIX pabortax. JlomycTumbie
OTKJIOHEHHUSI pa3MepoB paboUMX KOHIIEBBIX Mepax JJIMHbI KiaccoB TouHoctu 00, 01,
0, 1, 2 u 3 ykazansl B OCT 9038-90. KoHiieBbIe MephI JJTMHBI KJIACCOB TOYHOCTH 4
M 5 He U3roTaBIMBAIOTCS, OTU KJIacChl NPHUCBAUBAIOTCS W3HOIICHHBIM H
BOCCTAaHOBJICHHBIM KOHIIEBBIM M€paM JJIMHbI HAa OCHOBAHUM TAOJMI] TOMYCTUMBIX
OTKJIOHEHHH, ykazaHHbXx B MU 1604-87.

[TnockonapasnienbHple KOHIIEBBIE MEPHl JJIMHBI TPEICTaBISIOT COOOM
MPSIMOYTOJIBHBIE CTABHBIE OPYCKH, pa3Mep KOTOPHIX OMPEACISICTCS PAaCCTOSHUEM
MeXIy pabounMu miockoctsMu mpu temiepatype 20° C (puc.1).

KoHiieBbie Mepbl MJIMHBI U3TOTOBIISIIOTCS U3 XPOMHUCTOM CTalld C BBICOKUM
KaueCcTBOM  OOpa0OTKM  H3MEPUTEIbHBIX  IOBEPXHOCTEM U BBICOKOU
OPUTHPAEMOCTHIO (YCUJIME CIEIUIEHHUsI COCTaBisieT OT 3 10 8 Krc), o0jamaroT
OTHOCUTEJIBHO  HHU3KOM H3HOCOYCTOMYMBOCTHIO. KOHIIEBbIE Mephl  JJIMHBI,
BBITIOJIHEHHBIE M3 BBICOKONPOYHOI'O TBEPJAOIO CIUIABA MO M3HOCOYCTOMYMBOCTU B
2,5-3 pasza npeBOCXOJAT MEpPbl, U3TOTOBJIEHHBIE U3 XPOMHUCTOHN cTanu. BuzyanbHo
TBEP/IOCIJIaBHbIE MEPBI TEMHO CEphIE, XOPOILO OTIIMUYKUMBI OT CTAJIBHBIX U MO Macce
3aMETHO TsKesee. 3apyOexHble MPOU3BOJUTENN M3rOTABIMBAIOT KOHIEBBIE MEPbI
U3 KepaMuKH (AJIOMOOKCHJI, JBYOKHCh LIMPKOHHUS, KapOux BoJbdpama), OHH
OTJIMYAIOTCS BHICOKON M3HOCOYCTOMYMBOCTHIO (B 6-10 pa3 mpeBoCXOAST CTAIbHBIC),
MPAKTUYECKU HE TMOJBEPKEHbl KOPPO3UHM, HMEIOT HHU3KYIO TEIMJIONPOBOJIHOCTD
(cHMXkaeTcss TemIepaTypHasi MOTPEIIHOCTb), CYHIECTBEHHO JIETY€ CTallbHbIX, HE
HaMarHM4uBarOTCsl. CTOMMOCTh KEpaMUYECKUMX MEP MPUMEpPHO B 3-5 pa3 BbIIIE
CTaJdbHbIX. Pa3Hble MaTepuaabl UMEIOT HEOJAWHAKOBBIE CTENEHU JIMHEHHOTO
TEMIIEpAaTypHOI'O pacluMpeHus, y cTaiabHbIX Mep 11,5-13 MkM Ha rpamyc Ha MeTp, y
TBEpJOCIIaBHBIX 4,5 MKM Ha rpaJlyCc Ha METp U y KepaMuieckux 9,5 MKM Ha rpaayc
Ha METP.

B ciywae, korma HeT HEOOXOAMMOM JJIMHBI KOHIIEBOM Mepbl M3 Habopa,
MOKHO CJIOXHUTb B OJIOK JI0 MSATH KOHUEBBIX MEp IS MOJIYy4YEeHUs HEeOOXOAMMOro
pasMepa, MyTeM «IPUTUPAHUS) MEpP APYT K APYry JO COCTOSHMS, KOT/Ia MEPHI HE
pacnagatorcsa (cnunatorcs). CuensieHue NPUTEPThIX KOHIUEBBIX MEpP HACTOJBKO
BEJIMKO, YTO OJIOK, COCTaBieHHbIA U3 50 MIUTOK, HE pacchilaeTcsl Mo JIeWCTBHEM
COOCTBEHHOTO BecCa, a TOJIIMHA IJICHKH HE3HAYUTEIHHO BIMSET HA TOYHOCTH
pasMmepa cobupaeMoro 0110ka.

Cornacio omnpenenennto ['OCT 9038-90 3a pmimHYy KOHIIEBOM MEpBI
MIPUHUMAETCS JIJIMHA MEPIEeHIUKYIISIPA, OMYIIEHHOIO OT OJHON U3 U3MEPUTEIIbHBIX
MTOBEPXHOCTEH Ha €€ MPOTUBOIOJIOKHYIO WU3MEPUTEIBbHYI0 TOBEPXHOCTh. Pa3HOCTH
MEXy HauOOJbINCH W HAWUMEHBIICH JJIMHAMHU KOHIIEBOM MEphI OIMpEIeisieT ee
BEJIMYMHY OTKJIOHEHMSI OT IUIocKomapauienbHocTd. Haubonbias pa3HOCTH MO
a0COJIIOTHOMY 3HAQYEHUIO MEXIY JUIMHOM KOHIIEBOH MeEpbl B JIOOOHM TOYKE U
HOPMaJbLHON JIJTMHON NPUHUMAETCS 3a BEJIWYMHY OTKJIOHEHMS JJIMHBI MEpPHI OT
HOMUHQJIBHOTO  pa3Mmepa. M3mepuTenbHblE TMOBEPXHOCTU  KOHIIEBBIX  MeEp
MOIBEPraroTCs TOUHOM, 00padoTKe NUTM(POBAHUEM U TOBOJKOM.


https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D1%8B%D0%B5_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%80%D0%BE%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Puc 1. IInockonapanienbHble KOHIEBBIE MEPHI JITUHbI

brnarogapst  TmiarenbHOM — 00paOOTKE  KOHIIEBBIE  MeEphl  001aJaroT
CIIOCOOHOCTBIO MPUTHUPATHCS MPU UX HAJIBUTAHUM OJIHA HA JIPYTyIO, YTO MO3BOJISET
coOUpaTh U3 HUX OJOKH pa3HBIX Pa3MEpPOB.

KoHI1ieBbile Mephl BBIITYCKAIOT B BHJE HAOOPOB, YIIAKOBAHHBIX B JICPECBSHHbBIC
WJIU TUIaCTMACCOBBIE (PYTIISAPHI, B KOTOPBIX KaXKI0M OTACIBHON MEepe OTBEJECHO CBOE
MECTO, C COOTBETCTBYIOIIMM yKa3aHHUEM HOMUHAJIBHOTO pa3mepa. ['pamanms (1ar)
pa3MepoB KOHIIEBBIX Mep B Habopax — ot 0,001, 3arem 0,01; 0,1; 0,5; 1 u 10 Mm,
YTO MPAKTHYECKH ITO3BOJISET COCTABUThH JIOOOW pa3sMep ¢ TOYHOCTBIO J0 1 MKM.
[Ipu Habope KOHIIEBHIX Mep B OJIOKM HYKHO CTPEMHUTHCSI K MHHHUMAIbHOMY
KOJMYECTBY IUIMTOK (Mep). Pacder konuyecTBa IUIMTOK CJENyeT HAYUHATH C
moa0opa HAaUMEHBIIUX TO pas3Mepy. [IpUTHPKY MPOMBITHIX OEH3MHOM WM YaWT-
CIIUPUTOM IUIMUTOK MPOU3BOJAT B OOpaTHOM MoOpsake: OepyT cHadajia IUTUTKY
HanOOJIBIIIETO pa3Mepa, 3aTeM CISAYIONIYIO 10 JIJTMHE M, HaKOHEIl, caMy Majyio
Mepy. [lo koHumam coOpaHHOro OJOKa HPUTHPAIOT 3aUIUTHBIE OOKOBBIE MEPHI,
YUYUTBIBas UX pazMep B Osioke. [IpuTHpaeMocTh U BHICOKAsI TOYHOCTh — ATO TJIaBHBIC
CBOMCTBA KOHIIEBBIX, MEpP, OMPEACISIONINE WX I[IEHHOCTh KaK H3MEPUTEIIbHBIX
cpeactB. IlputupaemMocth Mep OOBICHSETCS HMX MOJICKYJISIPHBIM MPUTSHKECHUEM.
[TokppIThiE TOHUANIIEN TJIEHKOM CMAa3bIBAIOLIEH XKUJKOCTH, TOJIIMHA KOTOPOM HE
npesbimaet 0,02 MKM, OHU TIPUTITUBAOTCS APYT K APYTY.

Texnuueckue TpeboBanus, ¢opmMa U pa3Mepbl KOHUEBBIX MeEp, UX
KOMIUIEKTOBaHUS B HA0OPHI, KiTacCu(UKAIMSI UX TI0O TOYHOCTH U MpaBUia MOBEPKU U
kanmuopoBku ycraHoBieHsl ['OCT 9038-90, mexaynapoansiM ctanmaptom [SO
3650:1998, a raxxe EBponeiickum cranmgaptoM EN ISO 3650:1998.

Crannmaptom ISO 3650:1998 ycraHOBIEHO 4YeThIpe Kilacca TOYHOCTU (JIOMYCKa)
KOHIIEBBIX MEp JUIHHBI:

- KOHIIEBBIC MEPHI JUTHHBI KJACCa TOYHOCTH 2 OOBIYHO MCTOJIL3YIOT Kak «Paboumne
JTaJOHBY B H3MEPUTEIBHBIX JIA0OpaTOpUsIX I YCTAaHOBKHM NIPUOOPOB U
WHCTPYMEHTOB NP OTHOCUTEIBHBIX M3MEPEHUSX W UX KaJTUOPOBKH, a TaKXKe IS
HACTPONKH KOHTPOJIbHBIX IIPUCIIOCOOJICHUIM B CTAaHKOB.



- KOHIIEBBIE MEpPHI JUIMHBI KJACCA TOYHOCTH 1 B OCHOBHOM HCHOJB3YIOT Kak
«Pabouue 3TamoHbl» B M3MEPUTENBHBIX J1a0OPaTOPUSAX U KOHTPOJBHBIX MYHKTaX
JUTSl KaTMOPOBKH MPUOOPOB U UHCTPYMEHTOB U ISl TOYHBIX U3MEPEHUN;

- KOHIIEBbIE MEPHI JUTUHBI KJaacca TOUHocTH 0 ncrosb3yloT B kauecTBe «McxomHoro
sTaioHa» (00pa3loBOTO CpeAcTBa) B  KaIMOPOBOYHBIX W H3MEPHUTEIHHBIX
7abopaTopusix B TEPMOKOHCTAHTHBIX IMOMEMICHUSIX Ui TOBEPKU U KaJMOpPOBKHU
KOHIEBBIX MEp [UJIMHBI, IPUOOPOB, MHCTPYMEHTOB U KAJIMOPOB U JJISl BHITOJHEHUS
OYECHb TOYHBIX U3MEPECHUI;

- KOHLEBBIE MeEphl JIMHBI KJjJaacca TOYHOcTH K HCIonbp3yloT B KadecTBe
«HUcxonnoro sTtamoHa»  (00pa3LOBOrO  CpEACTBA) B KAIMOPOBOYHBIX |
M3MEPUTENbHBIX Ta00PaTOPUSIX TOCYAAPCTBEHHBIX METPOJIOTHUYECKUX HHCTUTYTOB U
cepTU(ULMPOBAHHBIX [IEHTPOB JIJIsl MOBEPKU U KaJTMOPOBKU KOHIIEBBIX MEpP JJIMHBI,
ATAJIOHOB JIIMHBI, TPUOOPOB, MHCTPYMEHTOB M KanuOpoB. KoHiieBble Mephl JITTMHBI
kJj1acca TouHOCTH K SBISI0TCS cCaMbIM TOYHBIM 3TaJIOHOM.

OOKOBHYKH

CTOIOPHBII BUHT

Puc.2. Habop npuHaaiexKHOCTEH K KOHIIEBBIM Mepam

Jliia 6osee MIMPOKOTO MCIOJIb30BAHMS KOHIEBBIX MEP K HUM BBITyCKAIOTCS
HAOOpBl MPUHAAIC)KHOCTEH, B KOTOpHIE BXOASIT OOKOBUKH, JepkaBku U T.ja. C
NOMOUIBI0 3TUX NPHUHAJIEKHOCTEH MOXHO COOMpPATh OJHOIpPEAEIbHBIE CKOOBI U
HEMNOJIHbIE MPOOKMU JUIsl HM3MEPEHHs HapYXHbIX M BHYTPEHHHX IOBEPXHOCTEH
neraneu (puc.2).

[Ipuctynas x pabote, ciemyeT paccuuTarb, Kakhue Mepbl HYKHO B3STh AJIA
naHHoro 0joka. [Ipu 3ToM KosMyecTBO Mep B OJIOKE JTOJKHO ObITh MUHUMAJIbHBIM.
[TogOop KOHUEBBIX Mep B OJIOK ClIEAyeT HAUYMHATh C MEHBIIMX MeEp, pa3Mep
KOTOPBIX COJEPKUT MOCIEIHUN 3HAK JECITUUHOM IPOOH COCTABISIEMOIO pa3Mepa.

Hanpumep: coctaButh 0J10K Mep pasMepom 79,985

nepBasi Mepa, BXOJIs1asi B 0JIOK 1,005
OCTaTOK 78,98
BTOpasi Mepa 1,48
OCTaTOK 77,5



TpPEThs Mepa 7,5
OCTaTOK, T.€. YETBEpTasi Mepa 70
Taxkum oOpa3om, B 010k BoiixyT mepni:1,005; 1,48; 7,5; 70.

HOPAAOK BBIITIOJIHEHUSA PABOTbBI
1. IpuMeHeHMe KOHIIEBBIX MeP B KaueCTBE YCTAHOBOYHOI Mepbl
Cobupaercs 00K KOHILIEBBIX MEP B COOTBETCTBUHU C HOMHUHAJIBHBIM Pa3MEPOM

BBICOTBI N mwmiauHapa. bBIOK KOHIEBBIX MEp YCTaHABIMBAaeTCA Ha IUIUTY
WHJIUKATOPHOU CTOWKH (puc. 3).

HHIHKATOP

Puc.3. UnaukaropHast croika

KpoHIITEHH ¢ MHAMKATOPOM OIYCKAeTCA 0 U3MEPUTENBHON MOBEPXHOCTU
IUIMTKK TakK, YTOObI OoJiblIasi CTpeiKa MHAMKATOpa ciaeliaja JBa - Tpu o0OopoTa.
NHaukaTop B TAKOM IOJI0KEHUU YCTAHABIIMBAETCSA HA HYJIb TIOBOPOTOM KOJIBIIA.

brox miauToK yOupaeTcs W MPOU3BOAMUTCS M3MEPEHUE BHICOTHI LWJIMHApPA B
YeThIpeX TOYKAX B JIBYX B3aUMHO NEPHEHAMKYJSAPHBIX IUIOCKOCTSAX BOJIM3U
nepudepun Topua nuwinHapa. Pe3ynbraTel 3aHocsATcs B Taou. 1.

[lepemenieHne CTpeNKd HMHAMKATOpPA II0 XOAY 4YacoB OT HyJS Jaer
MOJIOKUTEIIBHOE ~ OTKJIOHEHWE. 3a  JACHCTBUTENBHBIM pa3Mep MNPUHUMAETCS
cpenHeapuMEeTHUeCKNil W3 YeThpeX. 3a JACHCTBUTEIBHYIO HeMapauieIbHOCTh
MIPUHUMAETCS Pa3HUIA MEXKY MAaKCUMaJIbHBIM U MUHUMAJIbHBIM Pa3MepamHu.

Ha ocHOBe MCXOIHBIX JHaHHBIX CTPOUTCS CXEMa MOJIS JIOMYCKa, HA KOTOPYIO
HAHOCSITCS TEOPETUYECKUE pa3Mephbl (HOMUHAIBHBIA, HAMOOBIINN MpEAeTbHBIA U
HaWMEHBIIUN MPEAETbHBIA pa3Mepbl BHICOTHI) U JIEUCTBUTEIIbHBIA pa3Mep BBICOTHI,
MOJYYEHHBIN MIPU U3MEPEHUH.



[To pe3ymnbpraTam M3MEPEHHMI PacdyeTOB AENACTCS BBIBOJ O TOJHOCTH JETaJH
10 IBYM TapaMeTpaM: pa3Mep BBICOTHI IIMIIMHIPA U OTKIOHEHUE OT PACIIOIOKCHHUSI
(ITp.1), T.e. oT mapaIeIHLHOCTH TOPIIOB.

Tabnuya 1
Pasmep Bvicoma yuaundpa
YCTaHOBOYHOM OTKIIOHEHUS OT Pasmep h ¢
. HenapannensHOCTb
MEpbI; MM YCTaHOBOYHOU Y4ETOM
. TOPLEB, MM
MeEp, MM OTKJIOHEHU, MM

2. [IpuMeHeHNe KOHIEBBIX Mep B KauecTBe
HEMOCPEeICTBEHHOT0 U3MepPUTeJIs

2.1. U3mepeHue CKOOBI

HeoOxomumo wu3MepuTh pasmep MNPOXOAHOM CTOPOHBI CKOOBI. [l »3TOTO
COCTaBJIsIeTCSl OJIOK KOHIIEBBIX MEp, PaBHBIM HOMUHAJIBLHOMY pa3Mepy MPOXOTHOM
CTOPOHBI CKOOBI. 3aTeM OJIOK KOHIIEBBIX MEpP BBOJMUTCS MEXIYy HU3MEPUTEIHHBIMU
MOBEPXHOCTAMU CKOObI. B ciydae cooTBercTBHs pa3zmepa OJIoka pasmepy
MPOXOJHOM CTOPOHBI OJIOK OyAeT MEUIEHHO MepeMellaTbcs MOoJ JAeHCTBUEM
COOCTBEHHOI'0 Beca MEXAY IMIOCKOCTIMU CKOOBI. Eciu jxe neCTBUTENIbHBIN pa3Mep
CKOOBI OKakeTcsi OoJjibllie, 4eM pa3Mep OJIoka KOHIIEBBIX Mep, TO OJOK Oyaer
CBOOOJHO TIepeMeIIaTbCcsl MEXAy padoYyuMU IUJIOCKOCTAMHM CKOObl. B ciydae
HECOOTBETCTBUSI pa3Mmepa OJIOKa JACHCTBUTEIBHOM pa3Mepy KOHTPOJIUPYEMOM
CTOPOHBI CKOOBI HYXHO ITyT€M IIOCTENEHHOTO YMEHBIICHHS pa3Mmepa OJoka
koHIeBbIX Mep Ha 0,005 MM TOOUTHCS HAUTYUIIEro COBIAJEHUs pa3Mmepa OJoKa ¢
pa3sMepoM KOHTpoJiupyemoil ckoObl. [Ipu 3TOM MOKHBI OBITH TOJYYEHBI [Ba
pasMepa: MaKCUMaJlbHBIN, KOTOPBIM HE MPOXOAUT B CKOOYy, MU MHHHUMAJIbHBIH,
KOTOPBIH MPOXOAUT B CKOOY; pa3sHOCTh MEXAY 3TUMH pa3MepaMu JIOJDKHA OBbITh
0,005 mM. Haummenbimii pasmep npuauMaetcs (d,,,) 3a HU3MEpeHHBIH pa3Mep
HPOXOJHOW CTOPOHBI CKOOBI, a HamOojbmuii (d) — 3a KOHTPOJIBHBIM.
JIeHCTBUTEIbHBIM pa3Mep MPOXOJHON CTOPOHBI CKoObI (d,) OyaeT HaxOIUThCS
MEX1y HauOOJIbIIUM U HAUMEHBIIUM pa3Mepamu.

— dK + dMSM
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2.2. U3mepenne npooku

Bnauane Habupaercsi 0JI0K KOHLIEBBIX MEp, paBHbIA HOMUHAIBLHOMY pa3Mepy
IPOXOJIHOM CTOPOHBI MPOOKH, KOTOPBIA 3aKperuisieTcsi B OOKOBHUKH MEXIY
U3MEPUTEIbHBIMU TYOKaMH CTONOPHBIM BHHTOM. B Takom Buae OOpOBHYKH C
OJIOKOM KOHIIEBBIX MEp SBIAIOTCA Kak Obl peryJiMpyeMod KOHTPOJIbHOM CKOOOM.
JIisi M3MepeHHsi TPOXOJHYI0 CTOPOHY BBOIAT MEXKIYy TyOKaMH OOKOBHUYKOB.
N3mepenre mpoOKH BBIMOIHSIETCS aHATIOTUYHO W3MEpPEHUI0 CKkoOwl. Ecnmu pasmep
IIPOXOJHON CTOPOHBI MPOOKH OKa)XeTCs OOJbINE WM MEHBIIE pa3Mepa OJoka
KOHIIEBBIX MEp, TO MyTEM MO I00pa KOHIIEBBIX MEp JOOUBAIOTCS TAKOTO COBMAICHUS
pa3Mepa 0Ji0Ka ¢ pa3MepoM KOHTPOJIUPYEMOM MPOOKH, KOTJAa U3MEPEHHBIN pa3zmep
0JI0OKa KOHIIEBBIX Mep (B KOTOPBIH MPOXOIUT TPOOKA) U KOHTPOIUPYEMBI (B
KOTOPBI HE TPOXOIUT MpoOka) OyayT oTimyaThes pasHocThio B 0,01 Mwm.
JIeHCTBUTENBHBIN pasMep OIPEAEIIETCS:

D — DK + DMSJI/I

A
2
Pe3ynbratel nu3mepenuii CKoObl M MPOOKH 3aMUCHIBAIOTCS B OTYET.

TEXHMKA BE3OITACHOCTHU TPYJA IIPU BBIITIOJIHEHUHN
JABOPATOPHOM PABOTBI

1. Tlpexxme yeM MOIB30BATHCS TPHOOPOM, HM3YUYUTE YCTPOMCTBO M MPHUHITUI
JNENUCTBUSL U3MEPUTEIBHOMN TOJIOBKU (MHAUKATOPA).

2. O BbBIABIEHHBIX HEUCHPABHOCTSAX MpubOpa HEMEMJIEHHO  COOOILIUTe
PenoaBaTesio Uil JIabOpaHTy.

3. Bo Bpems paboThl OBbITh BHUMATEJIBHBIM W OCTOPOKHBIM B OOpaIlleHUH C
IpuOOpOM.

4. Tlpu BBIMOJHEHUU J1IAOOPATOPHOWM PAOOTHI TPYNION CTYAEHTOB paboTaTh Ha
npubope TOJKEH TOJIBKO OJUH CTY/IEHT.

5. Kareropuuecku 3ampemiaercss Tporatb NpuOOpbl, HE OTHOCSIIUECS K
BBITIOJTHSIEMOM paboTe, 63 pa3penieHus mpernogaBaTes.

COJEPKXAHUE N OPOPMJUIEHUE OTUYETA 110 PABOTE

OTyer coCTOUT U3 2-X YacTei.
1. B mepBoii 4YacTu maeTcss 3aMep BBICOTHI MWIMHAPA, A€ KOHIEBBIE MEPHI
HCIIOJIB3YIOTCS B KAYECTBE YCTAHOBOUYHOU MEPHI:

- 3aM0JIHSETC Ta0JInIIA;

- cTtpoutca cxema mojs gomycka (IIp.3) ¢ TeopeTmdyeckumu paszMepamu
BBICOTHI  (HOMUHAQJIbHBIM, HAWOOJBIIMNA W HAUMEHBIIUWA TIpeAeibHBIE) U
JCHCTBUTENBHBIN [1];

- BBIBOJ MO pe3yjbTaraM O TOJHOCTU JIETajlu IO pa3Mepy M OTKIOHEHHUS OT
napasuienbHocTH TopiioB (Ip. 1).

10



2. Ilpu u3mepeHuu CkoObI U MPOOKH KOHIIEBBIE MEPHI HCIIONB3YIOTCS B KauecTBE
U3MEPUTEIIS:

- CTPOSTCSI CXEMBbI TMOJIed JTONMYyCKOB Ha KaluOp-mpoOKy U KaauOp-ckoOy B
cooTBeTCTBHUM co cta”aaptom COB 157-75 (Ilp.2, 3);

- Ha HUX HAHOCSATCS BCE PacUeTHBIC U ICHCTBUTEIHHBIC Pa3MepHI;

- HAa OCHOBE CXEM W pacyeToB JENAIOTCS BBIBOABI O TOAHOCTH IMPOXOIHBIX
CTOPOH CKOOBI U MPOOKH.

Bonpocsl 111 caMOKOHTPOJISA

1.Yt0 Ha3bIBAIOT KOHIIEBOW MEPOM JIJTUHBI?
2. UTo mpuHUMAIOT 3a IJTMHY KOHIIEBOU MephI?
3. Inst yero npegHa3zHayeHbl 00Pa3OBbIE MEPHI ITTUHBI?
4. J1ng yero npeaHa3HAYeHbI paboyne MEphl JTMHbI?
5. N3 xakux MarepuanoB U3rOTaBIUBAIOT KOHIEBbIE MEPbI JJIMHBI?
6. Kak onpenenuts HenapamuieabHOCTh MIIOCKOCTEH?
7. JlaiiTe onpeneneHuss JONyCKa, IPENENbHBIX pPa3MEPOB M NPEAEIbHBIX
OTKJIOHCHUH.
8. lnis yero npeaHa3HAuYEHbI KAIUOPhI?
9. [Touemy paboune KaIuOpPHI HA3BIBAIOT MPEACTbHBIMU?
10. Yro MapkupyroT Ha KaauoOpax?
11. Yro Ha3bIBAIOT rpaHuUlIei U3HOCA?
12. Jlonmycku KaiuOpoB.
Jluteparypa

1. .AnypbeB B. 1. CipaBo4HHMK KOHCTpyKTOpa-MamuHoctpoutens. B 3-x T. T.1. /B.
H. AnypbseB — M.: MammHoctpoenue, 1979. - 728 c.

2. ApuctoB A. U. Merposorus, crannaptusaius, ceptupukanus: Yuebd. mocodue /
ApucroB A. U., IIpuxonsko B. M., Ceprees U. /1., @atroxun /. C. — M.: UTHOPA-
M, 2012. - 256 c.

3. SxymeB A.W. B3aumo3zameHs1€MOCTh, CTaHIAPTU3AIINAS U TEXHUYECKUE U3MEPCHUS
/A N. Sxymes, JL.LH. Boponmos, H.M. ®enoros — M.: MamuHoctpoenue, 1987. -
352 c.

4. CT COB 157-75.Kanubps! rnagkue st pazmepos 10 500 MM.

5. T'OCT9038-90. Mepsbl IMHBI KOHIIEBBIE IJIOCKOTapajuieNibHble. TexHu4Yeckue
YCIIOBUSL.

HNuTepHeT-pecypcebl

1. http://www.twirpx.com/files/machineri/metrology/ (MuTepHer-OnbnMMoTeKa I10
pa3IMYHBIM OTPACIISIM 3HAHUH )
2. http://metrologyia.ru/ (waHGOPMAIIMOHHBIN CAHT IO METPOJIOTHH )
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INPUJIOKEHUA

Jonycku ¢popMbI U B3aMMHOI0 PACIIOJI0KEHU S

Ipuioxenue 1

Tabnua 2
JJonycKH MJIIOCKOCTHOCTH M MPSAMOJUHENHOCTH
WnTepBan CreneHp TOYHOCTH
HOM. 1 | 2 | 3 | 4 5 | 6 | 7 | 8
pa3mepoB, Jlomyck, MKM
MM
Ho 10 0,25 0,4 0,6 1 1,6 2,5 4 6
Cel0mo16 | 03 0,5 0,8 1,2 2 3 5 8
CB.16 110 25 0,4 0,6 1 1,6 2,5 4 6 10
CB.25 10 40 0,5 0,8 1,2 2 3 5 8 12
CB.40 10 63 0,6 1 1,6 2,5 4 6 10 16
CB.63 10 100 0,8 1,2 2 3 5 8 12 20
C5.100 10160 1 1,6 25 4 6 10 16 25
Cr.160 20250 | 12 2 3 5 8 12 20 30
CB.250 10400 1,6 2.5 4 6 10 16 25 40
[Tponomxenne Tadm. 2
NurepBan CreneHb TOYHOCTHU
HOM. 9 | 10 | 11 | 12 13 | 14 | 15 | 16
pa3MepoB, Jlomyck, MKM Hormyck, MM
MM
Ho 10 10 16 25 40 0,06 0,1 0,16 0,25
Ce.10 10 16 12 20 30 50 0,08 0,12 0,2 0,3
CB.16 10 25 16 25 40 60 0,1 0,16 0,25 0,4
CB.25 10 40 20 30 50 80 0,12 0,2 0,3 0,5
CB.40 10 63 25 40 60 100 0,16 0,25 0,4 0,6
Cs.63 10 100 30 50 80 120 0,2 0,3 0,5 0,8
Cs.100 10160 40 60 100 160 0,25 0,4 0,6 1
Cs.160 10250 50 80 120 200 0,3 0,5 0,8 1,2
C8.250 10400 60 100 160 250 0,4 0,6 1 1,6
HpI/IMeLIaHI/Ie. HOI[ HOMHMHAJIBHBIM  PasMEpOM IMOHUMACTCAd HOMMHAJIbHAasA  JJIMHA

HOpMHUpPYEMOTO ydacTka. Eciam HOpMHpyemblii ydyacTOK He 3aJaH, TO MO0J HOMHUHAIbHBIM
pa3MepoM NOHMMAETCsl JJIMHA OOoJNblIel CTOPOHBI MOBEPXHOCTU WJIM HOMUHAJIBHBIA OOJIBIINN

JUaMeTp TOPLOBOU IIOBEPXHOCTH.
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TaOmuna 3
JlonmyckH mapaJjiie IbHOCTH, MePNeHINKYJISIPHOCTH U TOPIEBOT0 OHeHHs

Wutepsan CTeneHb TOYHOCTH
HOM. 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
pa3MepoB, Jlomyck, MKM
MM
Ho 10 0,4 0,6 1 1,6 2,5 4 6 10
Ce.10 10 16 0,5 0,8 1,2 2 3 5 8 12
CB.16 10 25 0,5 1 1,6 2.5 4 6 10 16
CB.25 110 40 0,8 1,2 2 3 5 8 12 20
CB.40 110 63 1 1,6 25 4 6 10 16 25
CB.63 110 100 1,2 2 3 5 8 12 20 30
CB.100 10160 1,6 2.5 4 6 10 16 25 40
CB.160 10250 2 3 5 8 12 20 30 50
C8.250 10400 | 2 5 4 6 10 16 25 40 60

[Tponomxkenue Tadm. 3

WNHuTtepBan CreneHb TOYHOCTH
HOM. 9 | 10 | 11 | 12 13 | 14 | 15 | 16
pa3MepoB, Jlomyck, MKM Jlonyck, MM
MM
Ho 10 16 25 40 60 0,1 0,16 0,25 0,4

CB.10 10 16 20 30 50 80 0,12 0,2 0,3 0,5

Cs.16 110 25 25 40 60 100 0,16 0,25 0,4 0,6

CB.25 110 40 30 50 80 120 0,2 0,3 0,5 0,8

C8.40 110 63 40 60 100 160 0,25 0,4 0,6 1
C5.63 110 100 50 80 120 200 0,3 0,5 0,8 1,2
Cs.100 0160 | B0 100 160 250 0,4 0,6 1 1,6
Cr.160 10250 | 80 120 200 300 0,5 0,8 1,2 2
C8250 10400 | 100 160 250 400 0,6 1 1,6 2,5

[Ipumeuanue. [Ipyn Ha3HAYEeHUU OOMYCKOB MApajUIEIbHOCTH U MEPIEHAUKYISPHOCTH MOJ
HOMHHAJIBHBIM Pa3MEPOM MOHUMAETCS HOMUHAJIbHAS JUIMHA, €CIM HOPMHUPYEMBI Y4YaCTOK HE
3anaH. [Ipu Ha3HaueHUU AOMYCKOB TOPLOBOIO OMEHUS MOl HOMHUHAJIBHBIM Pa3MepOM MOHUMAETCS
3alaHHBIi HOMHUHAIBHBIM TUAMETp WIM HOMHUHAJIBHBIA OONBIIUN IHaMeTp TOPLEBOM
MTOBEPXHOCTH.
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IMpunoxenne 2
Jlonyck# ¥ OTKJIOHEHUsI KaJIu0poB

Ta0muna 4
JIonyCKH ¥ OTKJIOHEHHS KAJIUOPOB, MKM
Ksanutet | O603Ha- HHTepBan pa3mMepoB, MM

m3nemmn | yenne | CB.10 | CB. 18 | CB.30 | CB. 50 |CB.80 | CB.120 | CB.180
mo 18 | 1030 [ 1050 | 1080 |mo 120 | no 180 | mo 250

6 V4 2 2 2,5 2,5 3 4 5

y 1.5 1.5 2 2 3 3 4

o, 0y 0 0 0 0 0 0 2

Z1 2,5 3 3,5 4 5 6 7

Y1 2 3 3 3 4 4 5

H 2 2,5 2,5 3 4 5 7

H, 3 4 4 5 6 8 10

7 Z,7; 2,5 3 3,5 4 5 6 7

Y1 2 3 3 3 4 4 6

o, 0y 0 0 0 0 0 0 3

H, H; 3 4 4 5 6 8 10

8 Z,21 4 5 6 7 8 9 12

Y: Y1 4 4 5 5 6 6 7

o, 0y 0 0 0 0 0 0 4

H 3 4 4 5 6 8 10

H, 5 6 7 8 10 12 14

9 Z,7; 8 9 11 13 15 18 21

Y1 0 0 0 0 0 0 0

o, Oy 0 0 0 0 0 0 4

H 3 4 4 5 6 8 10

H, 5 6 7 8 10 12 14

10 Z,21 8 9 11 13 15 18 24

Y: Y1 0 0 0 0 0 0 0

o, 0y 0 0 0 0 0 0 7

H 3 4 4 5 6 8 10

H, 5 6 7 8 10 12 14

11 Z,7; 16 19 22 25 28 32 40

Y1 0 0 0 0 0 0 0

o, 0y 0 0 0 0 0 0 10
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H, H, 8 | 9 | 11 | 13 | 15 | 18 | 20
Ksamurer | O603Ha- NuTepBas pasMepoB, MM
uznemui | venue | Cp.10 | CB. 18 | CB. 30 | CB. 50 | CB. 80 | CB.120 | CB.180
no 18 | 1030 | 1050 | 1080 | mo 120 | no 180 | mo 250
12 2,2, 16 19 22 25 28 32 45
Yiy1 0 0 0 0 0 0 0
o, 0 0 0 0 0 0 0 15
H, H; 8 9 11 13 15 18 20
13 Z,2; 32 36 42 48 o4 60 80
Y: Y1 0 0 0 0 0 0 0
o, Oy 0 0 0 0 0 0 25
H, H; 18 21 25 30 35 40 46
14 Z,2; 32 36 42 48 o4 60 100
Yiy1 0 0 0 0 0 0 0
o, 0y 0 0 0 0 0 0 45
H, H; 18 21 25 30 35 40 46
15 Z,7; 64 72 80 90 100 110 170
Y: Y1 0 0 0 0 0 0 0
o, Oy 0 0 0 0 0 0 70
H, H; 18 21 25 30 35 40 46
16 Z,2; 64 72 80 90 100 110 210
Yiy1 0 0 0 0 0 0 0
o, 0y 0 0 0 0 0 0 110
H, H; 18 21 25 30 35 40 46
17 Z,7; 64 72 80 90 100 110 210
Y: Y1 0 0 0 0 0 0 0
o, 0y 0 0 0 0 0 0 110
H, H; 18 21 25 30 35 40 46
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IIpunoxenne 3

IIpumepsl opopmiieHHs cxeM MMOJIel J0MYCKOB

CxeMa 1nosieil 1omycKoB Ha KaauOp-npoOKy
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Cxema nosig 1omycka Ha pa3mep
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