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Hnocxonapaﬂﬂenbﬂme KOHIEBbIC MEPLI TJIMHbI

Llenb  pabomel: W3y4deHUE XapaKTEPUCTUKHU, Ha3HAYEHUS U OO0JacCTH
IPUMEHEHUS TII0CKOMAPaJUIeIbHBIX KOHIIEBBIX MEP JJIMHBI, MPUOOPETEHNE HaBBIKOB
IPAKTUYECKOTO MCIOJB30BaHUS KOHIIEBBIX MEp JJIMHBI B KaU€CTBE yCTAHOBOYHOM
MEpbI U TOCPEICTBEHHOT'O U3MEPUTEIIS.

OCHOBHBIE IIOHATHUA

KonuneBasi Mepa ajauHbl (Mepbl KOHIEBbIE ILIOCKONApaJJIebHbIE,
miuTkd Morancona) — obpasmonas mepa aiauHbl ot 0,5 10 1000MM, BRITIOJIHEHHAS
B (¢dopme MpsSAMOYIroJbHOrO TMapajuleienuIeaa WIKM KpPyrjioro IWIMHApa, C
HOPMHUPYEMBIM Pa3MEpPOM MEXKIY U3MEPUTEIbHBIMH MIIIOCKOCTSIMH.

KoHI1IeBbIE MEpBI IJIMHBI, BBINOJHEHHBIE B BUAE CTAIBHBIX MPAMOYTOJIbHBIX
napaJijieJIeNUIeIoB, BIEpBbie ObUIM U3roToBIeHbl ¢upmoii Morancon (IIBeuus) u
npenacraBieHsl Ha Bcemupnoit BeicTaBke B [lapmxe B 1900 romy. Ilostomy B
MIPOCTOPEUMH KOHIIEBBIE MEphI JUIMHBI JIOJTO€ BpeMs Ha3bIBAIUChH IUIUTKAMU
Horancona, a co BpeMeHEM IPOCTO MIUTKAMU.

[TpousBoactBo KoHIEBBIX Mep JauHbI B CCCP BniepBbie OBLIO HajlaXXEHO Ha
Tyneckom u CecTpopelikoM 3aBojaax, a HaunHas ¢ 30-X I'T. KOHIIEBBIE MEPbI JJIUHBI
BBIITYCKAJINCh  CEPUHHO, WX  MPOU3BOJACTBO  OBUIO  COCPEIOTOYEHO  Ha
UHCTPYMEHTAJIbHBIX 3aBOAax «Kanubp» (Mockga) u «KpacHsb1it
UHCTpYMEHTaNbIIUK» (KupoB). ['maBHBIM NpeHa3HAYCHUEM SIBJISIETCS COXPAHEHHE
U Tepefaya eAuHULbl JUIMHBIL. KOHIIEBblE MEpbI MPUMEHSIOT JI1 XpPAaHCHHUS U
MaTepUaJIbHOrO  BOCHPOM3BEAECHUA [ OCyJapCTBEHHOrO IMEPBHUYHOrO 3TAJIOHA
€AVHUIIBI JUTUHBI, JIJI1 TTOBEPKU M KAIMOPOBKU MEpP U U3MEPUTEITHHBIX MPHUOOPOB,
JUIST YCTaHOBKHM TPUOOPOB HA HOJIb TMPU OTHOCUTEIBHBIX HW3MEPEHMSIX, IS
HETOCPEJICTBEHHBIX M3MEPEHUIN pa3sMepoB U3JCIUM, a TakkKe s 0CO00 TOUHBIX
pPa3METOYHBIX padOT M HAJAJIKU CTAaHKOB. [JIaBHOE JTOCTOMHCTBO KOHIIEBBIX MEp
JUIMHBI B TOM, YTO OHHU SIBJISIFOTCS TOYHBIM MATEpUAIIbHBIM HOCHUTEJIEM pa3Mepa,
KOHIIEBBIE MEPHBI IJIMHBI COXPAHSIOT pazmep U GopMy B TEUCHUE MHOTHX JIET.

bonbioe pazHooOpa3ve B MPUMEHEHHH MEp BBI3BIBAET HEOOXOIUMOCTH B
Mepax pa3IM4YHOM TOYHOCTH, IOATOMY BBEIACHO HX JCJIEHHME Ha KJacchl (B
3aBUCHUMOCTH OT TOYHOCTHM U3TrOTOBJEHUS U oOjactu mpuMeHeHus). Kiace
TOYHOCTH KOHLIEBBIX MEp OMNPEIEISAETCS TOYHOCThIO UX MU3TOTOBJIEHUS: BEIUYMHOMN
OTKJIOHEHUS CPEANHHON JUIMHBI MEP OT HOMHUHAJIBHOTO pa3sMepa, OTKJIOHEHUS UX OT
MIJIOCKOMAPAJUICIbHOCTH M KAauecTBOM MpuTupaeMocTd. COrjiacHO pPOCCUUCKUM
CTaHJapTaM KOHIIEBbIE MEphI JUIMHBI JACISATCS Ha 00pa3moBble MEpbl JJIMHBI U
padouue Mepsl ITUHBL. {7151 00pa3iioBhIX MEp yKa3bIBACTCSI pa3psi, ISl pabounx —
kimacc ToyHOCTH. (OOpa3IoBbIE KOHIIEBBIE MEpHI [JIMHBI TPEIHA3HAYCHBI TS
MMOBEPKHU U3MEPUTEIHHOTO HHCTPYMEHTA U Pa00UYMUX KOHIIEBBIX MEP JJIUHBI.


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 OTKJIOHEHHS] pa3MepoB U JIpyrue TpeOoBaHHUS K 0Opa3lloBbIM
KOHIICBBIM MepaM JITMHBI yKa3aHbl B MU 1604-87. Paboune KOHIIEBbIE MEPHI JIVTHHBI
MpeaHa3HaYeHbl I 3aJaHusl pa3MepoB MpU cliecapHbIx padorax. [omycTumblie
OTKJIOHEHUS pa3MepoB paboUYMX KOHIIEBBIX Mepax JJIUHbBI Ki1accoB TouHoctu 00, 01,
0, 1, 2 u 3 ykazansl B 'OCT 9038-90. KoH1ieBbie MephI JJIMHBI KJIACCOB TOYHOCTH 4
U 5 HE UW3rOTaBIMBAIOTCSA, OTU KJIACChl MPHUCBAWBAIOTCS WM3HOIICHHBIM U
BOCCTAHOBJICHHBIM KOHIIEBBIM ME€paM JUIMHbI HAa OCHOBAaHWUU TaOIMI] JAOIYCTUMBIX
OTKJIOHEHUH, yKa3zaHHbIX B MU 1604-87.

[InockomapasienbHble KOHIIEBbIE MEpbl JUIMHBI MPEACTABISIIOT Cco0O0M
IPsIMOYTOJIbHBIE CTaJIbHbIE OPYCKH, pa3Mep KOTOPBIX OMPENEISETCs PACCTOSHUEM
Mexay pabounmu Tiockoctamu rpu temneparype 20° C (puc.1).

KoH1eBbIE MEPBI IJIMHBI M3TOTOBIISIIOTCS M3 XPOMHUCTOM CTAId C BBICOKUM
KauyecTBOM  00paOOTKM  M3MEPUTEIbHBIX  IMOBEPXHOCTEH M BBICOKOM
MIPUTUPAEMOCThIO (YCWJIME CHEIUICHUsI cocTaBisieT OoT 3 10 8 Krc), 00iamaroT
OTHOCUTEIIbHO HU3KOM H3HOCOYCTOMYMBOCTHIO. KOHIIEBBIE MEPBHI  JIJIMHBI,
BBITIOJTHEHHBIE U3 BBICOKOMPOYHOTO TBEPIOrO CIUIaBa MO HU3HOCOYCTOMUYHMBOCTH B
2,5-3 pasa mpeBOCXOAAT MEPhI, U3TOTOBJICHHBIC U3 XPOMHCTOM cTaiu. Bu3yanabHO
TBEP/IOCILJIABHBIE MEPBI TEMHO CEpPbI€, XOPOIIIO OTIUYUMBI OT CTAIBHBIX U [0 Macce
3aMETHO TsKesee. 3apyOeKHble TTPOU3BOIUTENN M3TOTABIUBAIOT KOHIIEBBIE MEPHI
U3 KepaMUKH (QJIFOMOOKCHJ, JIBYOKHCHh LMPKOHMS, KapOua BoJib(ppama), OHU
OTJINYAIOTCSA BBHICOKOM M3HOCOYCTOMYMBOCTHIO (B 6-10 pa3 mpeBOCXOAST CTaIbHBIE),
PAaKTUYECKA HE TOABEPKEHbI KOPPO3UHU, HMEIOT HU3KYI0 TEIUIONPOBOJHOCTh
(CHIKaeTcs TeMIepaTypHasl MOTPEIIHOCTh), CYIIECTBEHHO JIeT4Ye CTaJbHBIX, HE
HaMarHn4uBarTcs. CTOUMOCTh KEpAMHYECKUX MEp MPUMEPHO B 3-5 pa3 BbIIIE
CTaJbHbIX. Pa3Hbple MaTepuaabl HMMEIOT HEOJAWHAKOBBIE CTENEHU JIMHEWHOTO
TEMIIEPATYPHOTO PACIINPEHHUS, Y cTallbHbIX Mep 11,5-13 Mkm Ha rpanyc Ha MeTp, y
TBEPOCIUIABHBIX 4,5 MKM Ha rpaayc Ha METp U y KEpaMUYECKHUX 9,5 MKM Ha rpajyc
Ha METp.

B cnydae, xorga HeT HEOOXOAUMMOMW MJIMHBI KOHIIEBOM Mepbl uU3 Habopa,
MOYHO CJIOKUTh B OJIOK /10 MSTH KOHIEBBIX MEp ISl MOJIy4eHUsS HEOOXOIMMOTo
pasmepa, myTeM «IPUTHUPAHUS) MEp JPYT K APYTY A0 COCTOSIHUS, KOTJIa MEphl HE
pacnagatorcs (ciaunarorcs). CuenseHue NPUTEPThIX KOHIEBBIX MEpP HACTOJIbKO
BEJIUKO, 4TO OJIOK, cOCTaBieHHBIN 13 50 MIUTOK, HE pacchilaeTcs Moj ACHCTBHEM
COOCTBEHHOTO BecCa, a TOJIIIMHA IJICHKH HE3HAYUTENIbHO BIMAET HA TOYHOCTH
pasMepa cobupaeMoro 0JI0ka.

Cornacno omnpenenennro ['OCT 9038-90 3a miMHY KOHIIEBOM MeEphI
MIPUHUMAETCS JJIMHA MEePIECHIUKYIISIPA, OMYIIEHHOTO OT OAHOW M3 M3MEPUTEIbHBIX
MMOBEPXHOCTEN HA €€ MPOTUBOIOJIOKHYIO U3MEPUTEIBHYIO MOBEPXHOCTh. Pa3HOCTh
MEXIy HauOOJbIIeH W HAUMEHbBINCH IJTUHAMU KOHIICBOM MEphI OINpPEACNeT ee
BEJIMYMHY OTKJIOHEHHUSI OT IUIOCKOMapasuielbHoCcTH. Hanbombinas pa3HOCTH IO
a0COJIIOTHOMY 3HAYEHUIO MEXKIY JJIMHOM KOHIIEBOM MeEpbl B JIOOOH TOYKE U
HOPMaJbLHON JIJTMHONW NPUHUMAETCS 3a BEJIWYMHY OTKJIOHCHMS JJIMHBI MEpPHI OT
HOMUHAJIBHOTO  pa3Mmepa. V3MmeputenbHbiE TMOBEPXHOCTH  KOHIIEBBIX  Mep
MOIBEPraroTCsi TOUHOM, 00padoTKe NUTH(OBaHUEM U JIOBOIKOM.


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
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Puc 1. [InockonapasienbHble KOHLEBbIE MEPBI AJIMHBI

brnarogapst  TmiarenbHOM — 00paOOTKE  KOHIIEBBIE  MEphl  00JIaJlatoT
CIIOCOOHOCTBIO MIPUTUPATHCS MPU UX HAJBUTAHUM OJIHA HA APYTYIO, YTO MO3BOJISIET
coOupaTh U3 HUX OJOKH Pa3HBIX Pa3MEPOB.

KoHiieBbie MephI BBIITYCKAIOT B BHUJI€ HAOOPOB, YIIAKOBAHHBIX B JIEPEBSIHHBIC
WJIM TIJIaCTMACCOBBIE (PYTIIAPBI, B KOTOPBIX KAKI0M OTIEIBbHON Mepe OTBEAEHO CBOE
MECTO, C COOTBETCTBYIOIIMM yKa3aHUEM HOMHUHAJIBHOTO pa3Mmepa. ['pananus (1mar)
pa3MepoB KOHIIEBBIX Mep B Habopax — ot 0,001, 3atem 0,01; 0,1; 0,5; 1 u 10 Mm,
YTO MPAKTHUUYECKH TMO3BOJISIET COCTABUTH JIIOOOM pa3smMep ¢ TOYHOCTHIO 70 1 MKM.
[Ipu Habope KOHIIEBHIX Mep B OJIOKM HYXKHO CTPEMUTHCS K MHUHUMAIbHOMY
KOJMYECTBY IUITMTOK (Mep). Pacuer komuuecTBa IIUTOK CIIEAYyEeT HAYUHATH C
noadopa HaUMEHbIIUX O pazMepy. [IpUTUpPKY MPOMBITHIX OCH3WMHOM WIIU YaWT-
CIUPUTOM IUTUTOK TPOU3BOAST B OOpaTHOM TMOpsiAKe: OepyT CHayana TUIUTKY
HauOOJIBIIIEr0 pa3Mepa, 3aTeM CIEIYIOUIYI0 M0 JJIUHE U, HAKOHEI], CaMyl0 Malylo
Mepy. Ilo koHumam coOpaHHOro OJ0Ka MNPUTHPAIOT 3aAlIMTHbBIE OOKOBBIE MEpHI,
YUYUTBIBas UX pazMep B Osioke. [IpuTrpaeMocTh U BBICOKAsI TOYHOCTh — ATO TJIABHBIC
CBOMCTBA KOHIIEBBIX, MEp, OMPEACIISIIONIME HUX ILEHHOCTh KaK H3MEPUTEIbHBIX
cpenctB. [IputupaeMocTh Mep OOBSICHSICTCS WX MOJCKYJSPHBIM TPUTSHKCHUEM.
[ToxpeIThiE TOHUANIIEN TJIEHKON CMAa3bIBAKOUIEH XKUJKOCTH, TOJIIHMHA KOTOPOU HE
npessbimaet 0,02 MKM, OHM TPUTATUBAIOTCA IPYT K IPYTY.

Texunuyeckue TpeOGoBaHms, QopmMa ¥ pa3Mepbl KOHIIEBBIX Mep, WX
KOMILJIEKTOBAHMS B HAOOPBI, KIIaCCU(PUKALIMS UX 10 TOUHOCTH U MPAaBUIIA IOBEPKH U
kanuOpoBku yctaHoBieHbl ['OCT 9038-90, mexayHapogHbsiM ctanaaptom [SO
3650:1998, a Takxe EBponeiickum crangaprom EN ISO 3650:1998.

Cranmaptom ISO 3650:1998 ycraHOBIEHO 4YETHIpE Kiacca TOYHOCTH (JOIMycCKa)
KOHIIEBBIX MEp JTHHBI:

- KOHIIEBbIE MEPhI JJIUHBI KJIacCa TOYHOCTH 2 OOBIYHO HUCIIONB3YIOT Kak «Paboune
STAJIOHBD» B HW3MEPUTENBHBIX JTA0OpATOpHUsIX [JJs YCTAaHOBKM MpHOOPOB H
MHCTPYMEHTOB IIPU OTHOCHUTENBHBIX M3MEPEHUSAX U UX KaJTUOPOBKH, a TaKKe JUIs
HACTPONKU KOHTPOJIbHBIX MPUCTIOCOOIEHUN U CTAHKOB.



- KOHIIEBBIE MEpbI JJIMHBl KJIACCAa TOYHOCTH 1 B OCHOBHOM HCIIOJIB3YIOT Kak
«Paboune 3TamoHB» B HU3MEPUTENbHBIX JTa0OPATOPUAX W KOHTPOJBHBIX MyHKTaX
I KaTMOPOBKU MTPUOOPOB M HHCTPYMEHTOB M ISl TOYHBIX U3MEPEHHI;

- KOHIIEBBIE MEPHI ITTUHBI KJacca ToUHOocTH 0 Mconb3yloT B kauecTBe «lcxoaHoro
sTanoHa» (00pa3OBOr0 CpPEACTBa) B  KATMOPOBOYHBIX M H3MEPUTEIbHBIX
1ab0opaToOpUsaX B TEPMOKOHCTAHTHBIX IMOMEHICHUSX JII MOBEPKH M KaTUOPOBKHU
KOHIIEBBIX MEp JUTMHBI, IPUOOPOB, MHCTPYMEHTOB M KAJIMOPOB U /ISl BHITIOJIHEHHUSI
OYEHb TOUHBIX U3MEPECHUII;

- KOHIIEBbIE MeEphl JUIMHBI KJjaacca ToYyHocTH K HCNoOnb3yloT B KadecTBe
«McxogHoro sTtanmoHa»  (0Opa3lOBOro  CpeACTBA) B  KATMOPOBOYHBIX U
U3MEPUTETBHBIX JTA00PATOPUSIX TOCYJAPCTBEHHBIX METPOJIOTHYECKUX UHCTUTYTOB U
CEepTUPUIIMPOBAHHBIX LIEHTPOB JJIsi TOBEPKU M KAITUOPOBKU KOHIIEBBIX MEp JJIMHBI,
ATAJIOHOB JUIMHBI, TPUOOPOB, HHCTPYMEHTOB U KanuOpoB. KoHIIEBbIE MEPHI JJTMHBI
Kj1acca TouHOCTU K SIBISIOTCS CaMbIM TOYHBIM 3TAJIOHOM.

OOKOBHYKH

CTOIOPHBII BUHT

Puc.2. Habop npunapiexHocTell K KOHIIEBBIM MEpaM

Jliisa 6osee MIMPOKOTO HCIOJIb30BAHUS KOHIEBBIX MEpP K HUM BBIITYCKAIOTCS
HaOOpbl MPHUHAJICKHOCTEH, B KOTOpbIE BXOAAT OOKOBHUKH, AepxaBku u T.1. C
MOMOILBIO 3TUX MPUHAAJIEKHOCTEH MOXKHO COOMpaTh OAHOMpPENEIbHBIE CKOOBI U
HETOJIHbIE TPOOKH MJii HM3MEPEHHUs] HapYKHbIX W BHYTPEHHUX MOBEPXHOCTEH
neranei (puc.2).

[Ipuctynas k pabote, cienyeT paccuuTaTh, KaKue€ Mepbl HYXKHO B3ATb JJIS
naHHoro 0soka. [Ipu 3ToM KoJIM4YecTBO Mep B OJIOKE JOJKHO OBITh MUHUMAJIbHBIM.
[TogOop KOHUEBBIX Mep B OJIOK CIEAyeT HAYMHATh C MEHBIIUX Mep, pa3Mep
KOTOPBIX COJAEPKUT MOCIEIHUN 3HAK ACCITUYHONU JPOOU COCTABIIIEMOTO pa3Mepa.

Hanpumep: coctaButh 0JI0K Mep pasMepom 79,985

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



TPEThs Mepa 7,5
OCTaTOK, T.€. YeTBEpTasi Mepa 70
Taxkum o6pa3om, B 6s10k BoiayT mepbi:1,005; 1,48; 7,5; 70.

MNOPAAOK BBIIIOJTHEHUSA PABOTbI
1. IlpuMeHeHHe KOHIIEBBIX Mep B KauecTBe YCTAHOBOYHOI Mepbl
CobupaeTtcst 670K KOHIIEBBIX MEpP B COOTBETCTBUU C HOMUHAJIBHBIM Pa3MepoM

BBICOTBI N 1wimHApa. bBJIOK KOHIEBBIX MeEp YyCTAaHABIMBACTCS Ha IUIHTY
WHJIUKATOPHOU CTOMKH (puc. 3).

HHIHKATOP

Puc.3. UnaukaropHas cToiika

KpoOHIITENH ¢ MHAMKATOPOM OITyCKAETCSA 10 U3MEPUTEIIBHOW NMOBEPXHOCTH
IJTMUTKU Tak, 4TOOBI OOJIbIlIas CTpeiKa WHIWKATOpa cjeiana JBa - Tpu o0opoTa.
NHaukaTop B TAKOM IOJI0KEHUU YCTAHABIIMBAETCS HA HYJIb IOBOPOTOM KOJIBIIA.

brok miauToK yOupaeTcss U NpOU3BOAUTCS M3MEPEHUE BBICOTHI IMJIMHIpA B
YEThIPEX TOYKaX B JBYX B3aUMHO TMEPINEHIUKYJSIPHBIX IIJIOCKOCTAX BOJIM3U
nepudepun Topua nuiauHapa. PesynbraTel 3aHocsTes B TaoduI. 1.

[lepememienne CTpENKH HMHAMKATOpPA IO XOAy YacoB OT HyJIsS Jaer
MOJIOKUTEIIBHOE ~ OTKJIOHEHWE. 3a JACHCTBUTENbHBIM pa3Mep MNPUHUMAETCS
cpenHeapu(MEeTHUeCKUil W3 YeThIpeX. 3a JACHCTBUTEIBHYIO HeMapauieIbHOCTh
MIPUHUMAETCS Pa3HUIA MEXKy MAKCUMaJIbHBIM U MUHUMAJIbHBIM pa3Mepamu.

Ha ocHOBe HCXOIHBIX NTAaHHBIX CTPOUTCS CXE€Ma MOJISI JOIyCKa, HA KOTOPYIO
HAHOCSITCS TEOPETUYECKHE pa3Mephl (HOMHUHAIBHBIN, HAMOOIBIIUNA TPEACTbHBIN U
HaWMEHBIIUN MPEAETbHBINA pa3Mepbl BHICOTHI) U IEMCTBUTEIbHBIA Pa3MEP BBICOTHI,
MOJTYYEHHBIN MTPU U3MEPEHUU.



[To pe3ynpTaTam U3MEpPEHHI PAacueTOB JENACTCS BBIBOJI O TOJHOCTH JETAJH
0 IBYM MapaMeTpaM: pa3Mep BBICOTHI IIMUIMHIPA U OTKJIOHEHUE OT PACIIOJIOKECHUS
(ITp.1), T.e. oT mapanIeabHOCTH TOPLIOB.

Tabnuya 1
Pasmep Bvicoma yuaunopa
yCTaHOBOYHOM OTKJIOHEHHS OT Pasmep h ¢
. HemapannenbHoCTh
MEpBbI; MM YCTaHOBOYHOI y4eTOM
y TOPLEB, MM
Mep, MM OTKJIOHCHUH, MM

2. HpnMeHeHne KOHIEBLIX MEP B KAa4Y€CTBC
HEMOCPEACTBCHHOI'0O U3MEPHUTEJIA

2.1. I3mepenne ckoObI

HeoOxoaumo u3MepuTh pa3Mep MPOXOJHOM CTOpOoHBI CKOOBbI. [l 3TOro
cocTaBsieTcsi OJIOK KOHIIEBBIX MEp, PaBHbI HOMHUHAJILHOMY pa3Mepy MPOXOIHOM
CTOPOHBI CKOOBI. 3aTeM OJIOK KOHIIEBBIX MEpP BBOJMTCS MEXKIY HU3MEPUTEIbHBIMU
MOBEPXHOCTAMHU CKOObI. B ciydae cooTBercTBHs pa3mepa OJIoKa pasmepy
MIPOXOJHOM CTOPOHBI OJOK OyAeT MEMJIEHHO IepeMelaThCsi MOJ JeHCTBHEM
COOCTBEHHOI'0 BECa MEXAY IUIOCKOCTSIMU CKOOBI. Ecin e neiCcTBUTENbHBIN pa3mep
CKOOBI OKakeTcsi OoJibllie, 4eM pa3Mmep OJioKa KOHIIEBBIX Mep, TO OJIOK Oyaer
CBOOOJHO TIepeMeIIaThbCcsl MEXAy padoYuMU TUIOCKOCTSMH CKOObl. B ciydae
HECOOTBETCTBUSI pa3Mepa OJIOKa JAEUCTBUTEIBHOM pa3MeEpPy KOHTPOIUPYEMOl
CTOPOHBI CKOOBI HYXHO ITyT€M TIOCTEIIEHHOTO YMEHBIIEHUs pa3Mepa OJioka
koH1eBbIX Mep Ha 0,005 MM 1OOUTHCS HAWTYYIIero COBMAJACHHS pa3Mepa OJioka ¢
pa3sMepoM KOHTpoJMpyeMon ckoObl. IIpu 3TOM MOKHBI OBITH TOJYYEHBI JBa
pasMepa: MaKCUMaJllbHBIM, KOTOpPBIH HE MPOXOAUT B CKOOy, U MHHHMAJIbHBIH,
KOTOPBIN MPOXOAUT B CKOOY; Pa3HOCTh MEXIY STUMHU pa3MepaMH JOJKHA OBITh
0,005 mM. Haummenbmmii pasmep npuHuMaeTcs (Ous) 32 HU3MEpEHHBIH pa3Mep
MPOXOJTHOM CTOPOHBI CKOOBbI, a HamOompmmi () — 3a KOHTPOJBHBIMH.
JICHCTBUTEIbHBIA pa3Mep MPOXOJHON CTOPOHBI CKOOBI (d,) OyJaeT HaxoIUThCs
MEXy HauOOJIBIIIUM ¥ HAUMEHBIIINM pa3MepaMH.

_ dK + dus,w
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2.2. I3mepenne npooKku

Bnauane nabupaetcst 6JI0K KOHIIEBBIX MEp, PaBHbI HOMUHAJILHOMY pa3Mepy
MPOXOJHOW CTOPOHBI TMPOOKH, KOTOPBIA 3aKperuisieTcss B OOKOBUYKHA MEXIY
M3MEPUTENIbHBIMI TyOKamMu CTOMOPHBIM BHUHTOM. B TakoM Buae OOpOBHYKH C
OJIOKOM KOHIIEBBIX MEp SIBISIOTCS Kak Obl PEeryJupyeMoil KOHTPOJIBHOU CKOOOIA.
Jlns u3MepeHus MPOXOAHYIO CTOPOHY BBOJAAT MEXIY TIyOkamMu OOKOBHUYKOB.
N3mepenrie mpoOKU BBIMOIHSAETCS aHAJOTUYHO M3MepeHuto ckoObl. Ecim pasmep
POXOJIHOM CTOpPOHBI MPOOKM OKaKeTcsl OOJbllle WJIM MEHbIEe pa3Mepa OJioKa
KOHIIEBBIX MEp, TO IMMyTeM MOoAOO0pa KOHIEBBIX MEP JOOMBAIOTCS TAKOI'O COBMAICHUS
pa3Mepa 0JI0Ka ¢ pa3MepoM KOHTPOIUPYEMOM MPOOKH, KOT/1a U3MEPEHHBINH pa3Mep
0JIOKa KOHIIEBBIX Mep (B KOTOPBIM MPOXOAMUT MPOOKA) U KOHTPOJIUPYEMBIH (B
KOTOpPBI HE MPOXOAUT MpoOka) OyAayT oriauvarbes paszHocTeio B 0,01 mwm.
JIeiCTBUTENBHBIN pa3Mep ONPEAEIISIETCS:

D — DK + Du3,n,1
A 2 .

PGBYJIBTaTBI I/IBMepCHHﬁ CKOOBI 1 HpO6KH 3aIIMCBIBAIOTCA B OTUYCT.

TEXHUKA BE3OIIACHOCTHU TPYJIA TP BBIIIOJTHEHUHN
JJABOPATOPHOM PABOTBI

1. Ilpexxne yem mOJAB30BaThCA MNPUOOPOM, H3YUHUTE YCTPOMCTBO M NPUHIUI
JEUCTBUS U3MEPUTEIBHON TOJIOBKH (MHIMKATOPA).

2. O BbIABIEHHBIX HEHUCHPABHOCTSAX MpuOOpa HEMENJIEHHO  COOOIIMTE
MPENoIaBaTelio Uin J1a00paHTy.

3. Bo Bpems paboTel OBITh BHUMATEIBHBIM M OCTOPOKHBIM B OOpalleHUH C
pUOOPOM.

4. Tlpu BBINOJHEHUHU J1IA0OOPATOPHOM pabOTHI TPYNIOM CTYyAEHTOB paboTaTh Ha
puOOpE TOHKEH TOJNBKO OJIUH CTYJICHT.

5. Kareropuuecku 3ampemniaercs Tporatb HNpUOOpBI, HE OTHOCSIIMECS K
BBITIOJIHAEMOM paboTe, 6€3 pa3pelieHus MpenoaaBaTes.

COAEPKAHUE U O®OPMJIEHUE OTYETA 110 PABOTE

OTyeT COCTOUT U3 2-X YaCTEM.
1. B mepBoit uwactu maeTrcsi 3amMep BBICOTHI IWIMHIAPA, TAE KOHIICBBIE MEPHI
HCIIOJIb3YIOTCSl B KAYECTBE YCTAHOBOYHON MEPBI:

- 3aII0JIHAETCS Ta0IUIIA;

- crpoutcst cxema mnons gonycka (IIp.3) c¢ Teopernueckumu pasmepamu
BBICOTHI  (HOMUHAJIbHBIA, HAWOOJBIIMM W HAUMEHBIIMN MpelNeSbHbIC) U
JeUCTBUTENBHBIN [1];

- BBIBOJI TIO pe3yJibTaTaM O TOJHOCTH JETall MO pa3Mepy U OTKIOHEHHsS OT
napauienbHoct Topios (I1p. 1).
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2. Ilpu u3mepeHun CKOOBI W MPOOKH KOHLIEBBIE MEPBI MCIOJB3YIOTCS B KayeCTBE
U3MEPUTEIIS:

- CTPOSITCS CXEMBI TOJEeH JOMyCKOB Ha KalIuOp-poOKy M KaluOp-ckoOy B
cooTBeTCTBUM co cTanaaptoM CIOB 157-75 (Ilp.2, 3);

- Ha HUX HAHOCATCS BCE PACUCTHBIC U IEHCTBUTEIBHBIE Pa3MEPHL;

- Ha OCHOBE CXEM U pacyeToB JEJAIOTCS BBIBOABI O TOJAHOCTH IMPOXOIHBIX
CTOPOH CKOOBI 1 TTPOOKH.

BOHpOCLI AJ CAMOKOHTPOJIA

1.Yto Ha3bIBAIOT KOHIIEBOW MEPO IITUHBI?
2. YTo npyuHUMAIOT 32 JIJTMHY KOHLIEBOU MEpPHhI?
3. Jlns 4yero npegHa3zHayeHbl 00pa3OBbIE MEPHI ITTUHBI?
4. JIns yero npeaHa3HavYeHbl paboune Mephl ITTUHBI?
5. N3 xakux MarepuanaoB U3rOTaBIUBAIOT KOHIIEBBIE MEPHI JJIUHbBI?
6. Kak onpenenuts HenmapamiedbHOCTh MIIOCKOCTEH?
7. JlaiiTe ompeneneHus JONMYyCKa, TMPEAEIbHBIX pa3MEpPOB U  MPEAENbHBIX
OTKJIOHCHUH.
8. [lys1 uero npegHa3HaYEHbI KATUOPHI?
9. [Nouemy paboumne KaauOpbI HA3BIBAIOT MPEACIbHBIMU?
10. Yto MapkupyIOT Ha KamuOpax?
11. Yto Ha3BIBAIOT TpaHUIICH H3HOCA?
12. Jlommycku KamuOpoB.
Jlureparypa

1. .AnypseB B. 1. CripaBouHHK KOHCTpYKTOpa-mMamuHoctpouteis. B 3-x 1. T.1. /B.
N. AnypeeB — M.: MammHocTtpoenue, 1979. - 728 c.
2. ApuctoB A. W. Metponorusi, crangaptusaius, ceprudukamus: Yued. nocooue /
ApuctoB A. U., Ilpuxoasko B. M., Ceprees U. J., @atroxun . C. — M.: UHOPA-
M, 2012. - 256 c.
3. SxymeB A.M. B3aumo3zameHs1€MOCTh, CTaHIAPTU3AIMA U TEXHUYECKHUE U3MEPECHUS
/A N. Sxymes, J.H. Boponmos, H.M. ®enoro — M.: Mamunoctpoenue, 1987. -
352 c.
4. CT COB 157-75.Kanubps! rnaakue ast pazmepoB 10 500 mMm.
5. TOCT9038-90. Mepsl IMHBI KOHIIEBBIE IJIOCKOMapajuielibHble. TexHu4Yeckue
YCJOBHSL.

HNuTepHer-pecypcesl

1. http://www.twirpx.com/files/machineri/metrology/ (MutepueT-06nbIMoTeKa 110
Pa3JIMYHBIM OTPACsIM 3HAHUI)
2. http://metrologyia.ru/ (mEGOPMAIIMOHHBIN CAHT IO METPOJIOTHH)
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HNPUJIOKEHUSA

Jonycku ¢opMbI M B3aMMHOI'0 PACIIOJI0KEHUS

IMpunoxenne 1

Tabmura 2
JlonycKH NJI0CKOCTHOCTH M MPAMOJIMHENHOCTH
WuTepBan CreneHb TOYHOCTH
HOM. 1 | 2 | 3 | 4 5 | 6 | 7 | 8
pa3MepoB, Jlommyck, MKM
MM
Ho 10 0,25 0,4 0,6 1 1,6 2,5 4 6
Cs.10 10 16 0,3 0,5 0,8 1,2 2 3 S 8
CB.16 10 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
Cp.40 1o 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
CB.100 10160 1 1,6 2,5 4 §) 10 16 25
CB.160 10250 | 1 2 2 3 5 8 12 20 30
CB.250 10400 | 1 @ 25 4 6 10 16 25 40
[Iponomxenue Tadm. 2
NuTtepBan CreneHp TOYHOCTH
HOM. 9 | 10 | 11 | 12 13 | 14 | 15 | 16
pa3MepoB, Jlommyck, MKM Jomyck, MM
MM
Ho 10 10 16 25 40 0,06 0,1 0,16 0,25
CB.10 110 16 12 20 30 50 0,08 0,12 0,2 0,3
Ce.16 110 25 16 25 40 60 0,1 0,16 0,25 0,4
CB.25 110 40 20 30 50 80 0,12 0,2 0,3 0,5
Cp.40 10 63 25 40 60 100 0,16 0,25 0,4 0,6
C5.63 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
CB.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/IMe'-IaHI/Ie. HOJI HOMHHAJIBHBIM  PasMEpPOM IMOHUMACTCA HOMHUHAJIbHAA JJIMHA

HOPMHUPYEMOIo yd4acTka. Eciau HOpMHpYyEMBIM ydacTOK HE 3aJaH, TO II0J HOMHHAIBHBIM
pa3MepoM NOHMMAETCs JJIMHA OOoJybIIel CTOPOHBI MOBEPXHOCTH HMJIM HOMHHAIbHBIA OONbIINI

ANaMCTp TOpI.IOBOfI IMOBCPXHOCTH.
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Taomuna 3
Jlonycku mapajijieibHOCTH, NePNeHTUKYISIPHOCTH U TOPIEBOT0 OUeHus!

WHTepBan CreneHb TOYHOCTHU
wow. | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
pa3MepoB, Jlomyck, MKM
MM
Ao 10 0,4 0,6 1 1,6 2,5 4 6 10
CB.10 510 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 10 40 0,8 1,2 2 3 5 8 12 20
CB.40 110 63 1 1,6 2,5 4 6 10 16 25
CB.63 10 100 1,2 2 3 5 8 12 20 30
Cs.100 10160 | 1 6 25 4 6 10 16 25 40
CB.160 10250 2 3 5 8 12 20 30 50
CB.250 10400 | 2 5 4 6 10 16 25 40 60
[Iponomxenue Tad.
WHTepBan CrerneHb TOYHOCTH
HOM. 9 | 10 | 11 | 12 13 | 14 15 | 16
pasMepoB, Jlomyck, MKM Horyck, MM
MM
Ao 10 16 25 40 60 0,1 0,16 0,25 0,4
Ce.10 210 16 20 30 50 80 0,12 0,2 0,3 0,5
CB.16 110 25 o5 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
Ce.40 110 63 40 60 100 160 0,25 0,4 0,6 1
Ce.63 110 100 50 80 120 200 0,3 0,5 0,8 1,2
Ce.100 10160 | 60 100 160 250 0,4 0,6 1 1,6
Cs.160 20250 | 80 120 200 300 0,5 0,8 1,2 2
C8.250 20400 | 100 160 250 400 0,6 1 1,6 2,5

[Ipumeuanue. [lpu Ha3HaYEHUHM JOMYCKOB MApauIEIbHOCTH U MEPHEHANKYISIPHOCTH MO
HOMMHAJIBHBIM Pa3MepPOM IOHUMAETCs HOMHUHAJbHAS JUIMHA, €CIM HOPMHUPYEMBIM Y4YacTOK HE
3anad. [Ipu Ha3HAYEHUU JOIMYCKOB TOPIIOBOTO OMEHUS 10 HOMUHAIBHBIM Pa3MepOM MTOHUMAETCS
3aJlaHHBIi HOMHHAJIBHBIM JUAMETp WJIM HOMHHAIBHBIM OONBIIHMIA JUAMETp TOPIEBOM
MMOBEPXHOCTH.

13



IIpunoxenue 2
JlonycKM ¥ OTKJIOHEHHUS KAJNOPOB

Tabnuna 4
JlonmyCKH ¥ OTKJIOHEHUS KAJIUOPOB, MKM
KBanuret | O603Ha- WNHTtepBan pasmMepoB, MM

m3nenud | 4yenme | Cs.10 | Cs. 18 | CB.30 | CB.50 | CB.80 [CB.120 | CB.180
no 18 | 1030 | 1050 | 1080 |mo 120 | no 180 | mo 250

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

y 15 15 2 2 3 3 4

o, 01 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,21 2,5 3 3,5 4 5 6 7

Y. Y1 2 3 3 3 4 4 6

o, 0 0 0 0 0 0 0 3

H, Hy 3 4 4 5 6 8 10

8 Z,7; 4 5 6 7 8 9 12

Y, Y1 4 4 5 5 6 6 7

o, o1 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,21 8 9 11 13 15 18 21

Y. Y1 0 0 0 0 0 0 0

o, 0 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,71 8 9 11 13 15 18 24

Y. Y1 0 0 0 0 0 0 0

o, o1 0 0 0 0 0 0 7

H 3 4 4 5 6 8 10

Hi 5 6 7 8 10 12 14

11 Z,21 16 19 22 25 28 32 40

Y. Y1 0 0 0 0 0 0 0

o, o1 0 0 0 0 0 0 10
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H, H, 8 | 9 | 11 | 13 | 15 | 18 | 20
Ksanurtet | O003Ha- HHTepBan pa3MepoB, MM
m3nemm | yenwe | 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
12 Z,72; 16 19 22 25 28 32 45
Y, Y1 0 0 0 0 0 0 0
o, o1 0 0 0 0 0 0 15
H, Hy 8 9 11 13 15 18 20
13 Z, 71 32 36 42 48 54 60 80
Y, Y1 0 0 0 0 0 0 0
o, o1 0 0 0 0 0 0 25
H, H; 18 21 25 30 35 40 46
14 Z,72; 32 36 42 48 54 60 100
Y, Y1 0 0 0 0 0 0 0
o, o1 0 0 0 0 0 0 45
H, Hy 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, o1 0 0 0 0 0 0 70
H, H; 18 21 25 30 35 40 46
16 Z,72; 64 72 80 90 100 110 210
Y, Y1 0 0 0 0 0 0 0
o, o1 0 0 0 0 0 0 110
H, Hy 18 21 25 30 35 40 46
17 Z, 71 64 72 80 90 100 110 210
Y, Y1 0 0 0 0 0 0 0
o, o1 0 0 0 0 0 0 110
H, H; 18 21 25 30 35 40 46
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IHpuiaoxenue 3

IIpuMepsbI opopMIiIeHHUS CXEM I10JIeH JONYCKOB

CxeMa moJieii JomycKoB Ha KanuOp-mpoOKy
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CxeMa noJis 1omycka Ha pa3mep
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