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" 3MEepeHne netaneit MUKD OMET/}MLIGCKMM
VHCTPYMEHTOM.

I Uenb paGoTs: O3HAKOMIEHUE C KOHCTPYKUMEN MUKDOMETPUUSCKAX WH—
CTPYMEHTOB U METONMKOW MpOBEeNeHUs M3MepeHull ¢ uX Nomoumblo, ornpenenre-
HUE MOrpemHocTel UBMEDEeHUs .

2 WHcTpyMEHTH u MaTepuans

2.1 Mukpomerpn rnankue c npenenavu usmepenut 0 - 25 mm , 50 - 75 M

2.2 Murpomerpuueckuil riyGuHOMED c Hpenenamu uamepenuit 0 — 75 mmM
wir O - 100 mm

2.3 Muxpomerpuuecknit Hyrpomep (mTuxMac) c HpegeNaMy UBMEDEeHHA
75 - 175 mm

2.4 llerann nns usMepeHus

2.5 ABuanyourtii G6eHsuH, BaTa, MATKAS MOMOTHAHHAS BETOmNb, AHTUKOD-
PO3UOHHAA cMasKa, KUCTOUKAa.

3 Onvcatue MMKPOMETPHUECKNX MHCTPYMEHTOB.

K MukpomeTpuueckMM MHCTDYMEHTaM OTHOCATCH :

- mukpomeTpr raankue (MK) nnsa usMepeHns HapywHHX DasMEpoB ;

- JUCTOBHE W TpyOHee mukpomerpw ( MT, MI, ML ), npumensemme na usme-
DEeHUA TOJ~WWHH JUCTOB , TPyO, IPOBOJOKA ;

- MUKDOMETPH CO BCTaBKaMy IJNA M3MEDPEHNA Markux Marepuanos ( MBI' );
- HaCTONBbHHE MUKDOMETPH, ropusoHrTarnsHuy ( M ) u Bepruxanbuumit ( M B),
I MBMEDEeHUs] MaJikX neTaneit ;!

- MUMKpOMeTpHueckue riayGunomeps ( I'M ) mnsAi vsmepeHus ray6us u BHCOT ;
- muxpoMeTpuueckue HyTpomeps ( HM ) - mruxmacw - nns usmepenus
BHYTPEHHUX Das3MEpoB ;

- pe3b00BHE MUKDOMETDH .

WamepuresbHEM yCTDONCTBOM JOGOr0 MUKDOMETPUUECKOI'O UHCTPYMEHTa fB—
JNSETCA TOUHO M3TOTOBJNEHHAA BUHTOBAS MUKDOMETDUUECKAS [1apa ¢ Olpe-
IeNeHHsM maroMm, o6uHo paBHeM 0,5 MM , KoTopas nMpeo6pasoBHBAET Bpama-
TeJbHOE IBU¥eHWe mKaan Oapabana (puc. 3.1 ) B npomonbHoe mepemelme-
HME BUHTA.



[image: image2.png]Kopnycom mukpomerpa ciysut ckoGa I, B KOTOpyo 3anpeccoBaHa C ORHOM
CTOPOHH MATKa 2, a ¢ apyrofi-cre6ens 5. B murpomerpax mns pasme-

pob cbeme 300 MM OATKM BHIONHANT MOABWXHLMU IS DPACHUDEHUA MDEIeNoB
uamepenus. BHyTpu creGns ¢ ONHOW CTOPOHH UMEETCA MUKDOMETPUUECKAA
pesbba, a C APYrofi-riankoe HMIAMHIDUUECKOE OTBEPCTHE ANA TOUHOIO
nepememenuss BuHTa 3. Ha koHne cre6ns umenTcs NponoibHbe [pOpesH,

a CHapyXu KoHuueckas peab6a ¢ rafikoii 10. Bpamenuem nToit raiixu nsmensc
3a30p B pe3b60BOM COSIMHEHMM BUHTA CO crebiem, oGecreuuBas HEOGXO0-
A¥MY© JIEPKOCTb BDAIEHWS BMHTA. [ODLOBAaf MOBEPXHOCTH BMHTA, OODAEH-
Hafl ¥ [ATKE, SABIAETCHA USMEDPUTENbLHO! MOBEPXHOCTHIO.

TpemeTka, NMpelycMOTpEHHAs B MMKDOMETpe, NpefHasHaueHa ans obec—
NeueHus MOCTOSHCTBA USMEDPUTENbHOW cusn B npenenax 7 * 2 B . Mexaunsm
TPEmETKA COCTOUT U3 xpanobuka 7, mrudra 8 u npyxuum 9. Bpameuue ro-
JIOBKM XPATIOBUKA [0 UACOBOY CTPENKEe NepenaeTcs MUKPOMETPUUECKOMY
BUHTY TpeHueMm Mexny mruprom 8, momxuMaeMsM DDYRUHON 9, ¥ 3yGbamu
xpanosuxa. Ilpn ¥3MEpPUTENBHOM yCHIUHM, NPEBHIAKIEEM LOMYCTUMY BETUUHHY,
XparnoBuK OyneT MpOoBOpauMBATHCA OTHOCHTENbHO BUHTA. CTOMOpPHOE yCTDOH-
cTBO 4 ucnonbsyercA mnsd ukcauum BUHTA IOCKE MDOBENEHAA B3aMepa.

Ha puc. 3.2 nokasauw npogonbHas mrana IS Ha creGne u kpyrosas I6
GapaGaHa B OTCUETHOM ycTpolicTBe Mukpomerpa. Wurepsan nemenus oc—
HOBHO} mkanw paBeH 0,5 MM, T.e. DACCTOAHUL MEXLY OBYMA COCELHUMH
MTPUXaMU ; OLMH U3 HUX DACIOJOKEH Bhle NPOLONBHOrO wrpmxa 14 ,
Apyro#f Huxe. YkaszaTeneMm Il OTCUEeTa LEJNOr'0 UWUCHE AENEHUA IpONONbHOM
WKaJH cAyxuT Toper 17 GapabaHa 6, T.e. orcueT ¢ ToudocTho 0,5 mm
NPOBONUTCH [0 NPOLOABHOW mKarne. YKasaTesnem IJA KDPYyroBoOil mkajs Gapa-
GaHa ABAAETCHA NPONONbHWI mTpux 14 Ha crebre, T.e. OTCUET C TOU-
socrbio 0,01 MM ODOM3BOOMTCA MO KPYroBOJ mMKase, JaK KaK MUKDOMETDU~
ueckas napa mmeer mar P = 0,5 MM , & uMcno peneHuit I Ha KDYTOBOM
mkase paBHo D0, TO 1eHa JAeNeHWA KPYTOBO# MKad, & CHAEeNOBATENbHO U
MUKpOMETDa, paBHa P _ 91? = 0,01 wm

n 50

Ha puc. 3.2 a nokasaHo MONOXEHWE MKAaZ, COOTBETCTByWIEE Da3Mepy
7,36 MM , a Ha puc. 3.2 6 - pasmepy 7,80 mm . Becerna HeoGxomumo
o6pamaTh 0c060e BHUMEHME Ha MOJOKEHUE BEDXHUX WTPUXOB OTHOCHTENBHO
cxoca GapabaHa.
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[image: image4.png]Muxpomerpuueckuit riay6uHomep (puc. 3.3 a )npenHasHaueH Lis
UBMEpEeHUs I'JIyOuHH OTBEDPCTHi, Ma30B, YCTYHOB U T.O. OH cOCTOMT U3
ocHoBaHMA (TpaBepch 3), CTe6NA R W MUKPOMETPUUECKOI'O MexaHuama 1
¢ TpemeTko# 4. B TopuoBoe OTBEpCTUE BUHTA BCTABIAETCSH CMEHHHIH U3-
MEPUTENIbHHI CTEPXEeHb D, MO3BONAOWUMA W3MEHATb OpELesb U3MEeDEeHus.
OrcueTHOe yCTDOWCTBO WAEHTUUHO YCTDONCTBY MUKPOMETPa, HO DU BBUH-
UYYBAHAM MUKDOBUHTA MOKA32HUA NPOLOJBHON MKaJH HE YMEHBUAWTCH, KK
y MUKDOMETDa, & yBeAWuMBanTcA. BeDxHu#l npenen usmepeHus MoxeT GHTb
pasen 100 n I90 mm. )

MukpomeTpuueckue HyTpomeps (puc. 3.3 6) BHIyCKawTCA C [peneiamu
uamepenuit: 50-75, 75-175, 75-600 mm u r.n. Hyrpomep cocTour na Mukpo-
METPUUECKO TONOBKM I, MBMEDPUTENBLHOrO HAKOHEUHWKE R ¥ Hadopa yijau-
anTenett 3. [nf MpOBEPKU YCTAHOBKM HyTpoMepa "HA HyJNb'" B KOMIJEKT
[OCTaBKM BXOOUT ycTaHoBouHas Mepa 4 (pue. 3.3 B) .

4 [OJrOTOBKA K W3MEPEHVAM

4.1 Wsyunrp ycTpOiCTBO M NMPUHUMI AEWCTBAL UHCTPYMEHTOB.

4.2 OnpepennTh ¥ samucarb B Tadnuuy 6.1 oruera OCHOBHEE MHKDOMET-
pUUECKUE [I0KA3aTeNM UHCTPYMEHTOB: Mpeielbl USMepeHud, leHy jene-
HUA, [PEIeNbHY0 AOMyCKaeMyw MOrpemHOCTb A?g; T,

4.3 TlogroToBUTh MBMEPHUTENBHOS CPEACTBO K MPOBENEHUO U3MEPEHUI:

- NPOMHITH GEHB3MHOM MBMEDPUTENbHHE [10BEPXHOCTY MHCTPYMEHTA W UBLEIUS,
a 3aTeM MPOTEPEeTb UX MATKOW TKAHBY

~ NPOM3BECTH HAPYKHHI OCMOTD, HNPOBEPUTH PABGOTOCMIOCOGHOCTH ;

- NMPOBEPUTH HYJNEBOE MONOKEHUE MKAJ ;

a) y MuKpomeTrpa ¢ npemenamu usmepenuit 0-25 MM Heo6xoouMO COBMECTUTH
M3MEDPUTENbHbE [T0BEPXHOCTY HENonBWXHONM nATkM 2 u BuaTa 3 (puc. 3.1).
Y mukpoMeTpOB ¢ mpepenamu uamepeHul 25-50, 50-75 mm u T.n. Hynesoi
OTCUET MKaJ HeOGXOIUMO MPOBEPATb, UCIONb3YHA YCTAHOBOUHYO MEDy WM
IAOCKONapanienbHle KOHLIEBHE MEDH [JIWHLH, Da3MepH KOTODHX DABHH Hau-
MeHblleMy NpefelNy W3MepEeH:HA MUKDOMeTpa. '

6) ¥y MUKDOMETPUUECKOrO TIYyOHHOMEDA, ECAM U3MEDAEMH PasMep HaxOoIUTCH
B npenesax 0-25, HeoOXOIWMO BCTABUTH COOTBETCTBYWMUI WM3MEDUTENAbHEH
crepkedb 5 (puc. 3.3a), BHBUHTHUTH MUKDOMETDUUECKUH BUHT B BEpXHee
kpafiHee MOJNOKEHUEe, IOCJHE Yero YCTAHOBUTh KHCTDYMEHT OcHOBaHueMm 3

Ha MJIOCKOCTb MOBepOouHol mkanu. llocie sToro Heo6xomuMo, UCIIONB3YSH
MEXaHU3M TPEemeTKu, OGEClEUUTb KOHTAKT UBMEPUTENbHON NOBEPXHOCTH
CTEPXHS C MAOCKOCTBO MJNUTH.
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[image: image6.png]Ecov y rnyGuHomepa Hpyro#t nuManasoH usMepesus, TO HEOGXOIMMO Boc—
NMonb30BATBCA YCTAHOBOUHEMU MEpaMh, KOTOPHE MPUIAranTcst K WHCTPYMEHTY
B) ¥ MUKDOMETDUUECKOIO HyTDOMEDA C HWKHHM [IDEENOoM u3MepeHus 75 mm
IPOBEDKY HyJEBOr'O MOJNOKEHUA MDOM3BOLUTDH MDY IOMOMA YCTAHOBOUHOW MEDH
(ckoGr), BxomAme# B KOMIEKT npubopa. Mcnonbays MUKDOMETDUUECKOS
yCTpo#icTBO, HEOGXOAUMO BBECTU B KOHTAKT WU3MEDUTENbHHE MOBEDXHOCTU
HyTpOMEDa W CKOOH.

Ecau Hynesoii orcueT mkan Bwiiger sa mpemenms & 0,005 mm, To
HEOO0XONUMO [TPOM3BECTH YCTAHOBKY MUKDOMETDUUECKOW I'onoBk4 "Ha Hyxp"
clenyomuM 00pasoM:

- 3apUKCUDOBATH MUKPOMETDUUECKUN BHUHT CTOMOPOM ;

- OTCOeAvHNUTH GapaGaH OT MHUKDOBMHTA, [JA Uero jepxa GapaBaH 3a
HaKaTaHHyO uacTb, OTBepHyTh koimauex II (pue. 3. I), [TOBEPHYThb
OTCOEAMHEHHN} 6apaGaH M0 COBMANEHUA HYJEBOrO MTDUAXA KDY OBOH WKAJH
C NPOLOAbHEM MTPUXOM HAa cTebne M, yIepxuBasd MHUKDOMETD 3a GapabaH,
3aTAHYTb KOJNAUeK OO OTKasa ;

- OTHYCTHUTb CTONOD, MOBEPHYTh GapaGaH NPOTHB YACOBO# CTPENKM Ha
I-2 o6opoTa ¥ BHOBb MPOBEPUTb HYAEBOE MONOKEHUE MKAJ.

5 [IOPAJIOK TPOBE/IEHAA PABOTH

5.1 Onpenemnts OeficTBUTENbHYO NPEENbHYO [NOMPEMHOCTh Zkg MUKDO-
MeTpa :

- NPOM3BECTH HECATh M3MEPEHUH KOHUEBOW MEpH: INA DTOr0 IPUXRATH
HEMOLBWXHY® NATKY & K [1OBEPXHOCTM MEDH M, NJ8BHO Bpamafd BUHT 3

3a I'ONOBKY TDPEWeTKu 7, NOBECTH BUHT [0 COMNPUKOCHOBEHUS C MPOTUBO—
[IONIOKHO IMOBEPXHOCTHI0 MEPH ; BDAMEHME IPEKDATUTEH [OCNE TPEeX-UeTHPexX
WEeNUKOB TPEMmEeTKH ;

- 3afUKCUPOBATh BTO MOJOKEHUE CTOMODPOM ;

- cHATh 6e3 Hepexoca ¥ 3aKJAWHUBAHUS MUKDOMETD C M3LENUS M NDOM3BECTH
onpeneneHue pasMepa M0 MKaNaM MUKpoMeTpa ¢ TouHocThlo 0,005 mm ;

- [OJYYEHHHE NaHHHE 38HEeCTH B TaGIuLy 6 2 oTueTa M BLUMCIATH nei-
CTBUTENbHY NPENeNbHY [10I'PEmHOCTh A% Gim .

5.2 Monyunrs neranb, NpenHA3HAUEHHYH LN W3MEDEHW, UEDTex NeTamu U
IPOM3BECTH 3aMeph DPasMepoB, YKABAHHHX NPENoiaBaTeseM. 3amep
NPOBOIUTL B HECKONBKUX TOUKAX MPOLONBHOI'O M IONEPEUHOrO CEeueHHit.

llo pesynpTaTam 3aMepOB YCTAHOBUTH HaUGOJNBIEE M HAMNMEHBNEE 3HAUSHUA
pasmepa. llonyuennne pesyabTaTH 3amecTy B Tabmuy 6.4,



[image: image7.png]5.3 [lpousBecTu onpefeseHne T'ONHOCTH MPOBEPAEMOTO PasMepa Wi neii-
CTBATENBHOIO 3HAUEHUS OTKIOHEHWS (ODMH, KOTODOE 3808eTCA IOMyCKamu
KDYIJI0CTH, LAMMHOPUUHOCTY, [IPOJONBHOTO CEUEH!S, WIM OTKJIOHEHMSA
pacronoxerus (IONYCK MapasNelbHOCTH) .

[pu ompepneneruy TONHOCTW PasMepa HEO6XOAMMC. [0 Pe3yNbTaTaM
3aMepoB yCTaHOBUTb neﬁcwanmenbﬁue 3HaueHud IpeneybHbX OTKHOHEHMﬁ,
CPaBHUTb CO CTaHNADPTHBM{ 3HAUEHWAMU MDPEIEeNbHbIX OTKHOHEHMﬁ, yKasaH-
HHX Ha uepTexax, U cleylaTh 3akJoueHue O I'ONHOCTY aeTanu .

[lpy onpegenenuy rofgHOCTYM HETaNM [0 OTKJOHEHUAM (POPMBl MM DPACHO-
JIOXEHUST HEeOOXOAMMO HaliTy MaKCHMMANbHYW DasHWIY B pasMepax uamepsaemoi
MTOBEPXHOCTU U CHENaThb 3aKJioueHue O I'ONHOCTU JeTanu, cpaBHUBad aTO
3HauUeHUe C 3alaHHBM [OIYCKOM.

5.4 IlpuBecTu B oTUETE HCKU3 LETANM C yKa3aHWUeM NPOBEPAEMHX Da3MEDOB.
5.5 Onpemenuth eWCTBATENbHYO [OIPEHOCT b Aimn MUKDOMETpUYec—

KOTr'o Ty6nHoMepa:

-~ IIPOU3BECTU HECATH mamepeﬂuﬁ KOquBOﬁ MEpH, LJf uero BCTaBUTH B
0CEBOE OTBEPCTHE TOPLA MUKDOMETPUUECKON'O BUHTA CMEHHHI crep-
XeHb D, COOTBETCTBYWUUI DPasMepy KOHIEBOJ/ Meph ; [OCTaBUThb Mepy Ha L
Ty, NPUXKATh OCHOBaHue 3 JeBOf DyKO! K MOBEDXHOCTM MEpH M, Bpamas
GapaGaH I 3a TpemeTk., HOBECTU CTEPXEHb O [0 CONPUKCHOBEHUA C IO-
BEDXHOCTBHO MAUTH ; [OCHE TPEX WEJIUKOB TPEmeTK! BpameHue MNPEeKpaTHThb

U 3aKpeluTb BUHT CTOIIODPOM ,

- CHATBH DJIyOMHOMED C KOHIEBOJ MEpH M NPOM3BECTU MBMEpeHue nefcTBu-
TEJNbHOr'O pasmepa No mrane ¢ TouHocTbo 0,000 mm ;

- IOIyueHHHe JaHHHe 3aHecTu B Tabmuuy 6.2 OTUeTa M BHUUCAUTDL nei-
CTBUTENbHYO IOI'PElIHOCTb.

5.6 Onpenenyrd meficTBATENbHYO MOIPENHOCTD Aihn MUKDOMETDUUECKOT'O
HyTpOMepa:

~ MPOUBBECTU NECATb UBMEeDeHuit Kanmbpa-cKoOH (Kanubpa-xoibua) Hau
MUKDOMETPa, pas3Mep KOTOPHX NpessmaeT 75 mM (B clyuae mpeBbmmeHus
pasvepa ceeme 88 MM HEOGXOIMMO YCTSHOBATH COOTBETCTBYWNMI yIJMHU-
TeNb), IJSA BTOrO0, IPWKAB JEBOH DPYyKOH HEMOOBUKHHIN HAKOHEUHHK K
BHYTPEHHE# NMOBEDPXHOCTY OTBEPCTUA W Bpamas MUKPOMETDPUUECKUN BUHT, MPUE
CTH MOMBWKHBY HAKOHEUHUK B COMNDUKOCHOBEHME C MPOTUBOMONOKHOW CTO~
POHO# oTBEpCTUA ;

~ LA NPaBUABHOI'O IONOXEHUA IDM U3MEepEeHnd, HeoOGXONUMO, UTOGH HyTpO-
MEep Gl YCTaHOBJIEH TOUHO IO OVaMeTpy OTBEDPCTUA U MMEePHeHIUKYNAPHO

ero ocu ,



[image: image8.png]npaBulbHafd yCTAHOBKA [DOUMBBOAMTCAH I[10KAUMBaHWEM HyTpOMEpa B LuUameT-—
pasbHOM ¥ OCEBOM HalpaBlEHUAX C TeM, UTOOH B JAMaMEeTDalbHOM HallpaB-
NeHun Ouit HalilieH HauGonbuuit pasmep, & B OCEBOM — HauUMEHBbUUH ;

- [ocJe HaxOXeHWS HYXHOI'0 pasMmepa 3afuKCUpPOBATb BUHT CTOMODOM ;
M3BJEUb HYyTPOMED U3 OTBEPCTUS U OINPELeNUTb UCKOMBt pasMep ¢ TOUHOCTh:
orcuera 0,005 mM ;

- [TOJyueHHHe JaHHHe 3aHecTH B Tabuuiy G2 OTUeTa M BHUUCIUTH NPENeNbH

NOrpemHoeT b
5.7 OnpeienTh COOTBETCTBUE NEHCTBUTENBHON NOIDEMHOCTH MHCTDYMEHT OB
Ci
Agz;,,, CTaHIAPTHEM 3HAUEHUAM Ae7m~

6 COLEPHAHAE OTYETA

6.1 Ta6nuua OCHOBHEX JAHHHX WHCTPYMEHTOB
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6.2 OnpeneneHue MpemesbHON MOTPEMHOCTH MHCTPYMEHTOB
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[image: image9.png]6.3 3akioueHHe O COOTBETCTBUM AefCcTBUTENbHOM norpemHOCTMZX@;m

VHCTPYMEHTa CTaHAADTHEM 3HAUEHUAM [pefiefbHOH JOomycKaeMol Iorpet-
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6.4 Pesynbrarh usMepeHuit meranu
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6.5 Jcku3 meranu c yKasaHUEM MPOBEPAEMHX DasMEepoB



[image: image10.png]7 KOHTPOJIEHHE BOITPOCL

7.1 Koucrpyruus MurpoMeTpa

7.2 KoHCTpYKIMA MUKPOMETPUUECKOr0 TAyGUHOMEDA
7.3 KoHCTpYyKUMSA MUKPOMETDUUECKOrO HyTpOMEDA
7.4 Raxue orxiodenus GopMbl OPAHATH OJI4 :

- UMAVHIDUUYECKUX MoBepxHocTel
- NJIOCKUX IoBepxHocTell ?

7.5 Uro Takoe cucTemaTHUECKUe, ChayuaiiHe U IpyOHe [0rPemHOCTH ?
HpusecTr npumeph.
7.6 UYem orauyanTcAa aGCOMOTHHA M OTHOCUTENbHH CIOCcO6H U3MEDPEHUH?
7.7 Kaxue GaKTOpH BIMANT HA TOUHOCTb W3MeDEHUs?
7.8 Yro Takoe mnockonapajiaenbHad KOHIEBad Mepa IJUHE ?
7.9 Uro Taxoe cpencTBO udMepeHus 7
Knaccuduraimsa cpencTs usmMepeHus .




