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Jla6opaTopHasa pa6orta N21
HOPMWUPOBAHUE U KOHTPOJ1b KOHLIEBbIX MEP OJIUHbI

Llenb pa6oTbl

M3yunTb 3KCnyaTauMOHHbIE U METPOSIOMMYECKME XapaKTepuUCTu-
KW NnaockonapannenbHbiX KOHUEBLIX Mep A/MHbI. MNonyunTb npakTuyeckne
HaBbIKN COCTaB/MIEHNSI N onpedeneHns NorpewwHoCcT1 610Kka KOHLUEBbLIX Mep
ANs 3a4aHHbIX pa3MepoB.

O6opypnoBaHue

1. Habop nnockonapannenbHbIX KOHLEBbIX Mep AnnHbl N2 1
FOCT 9038-90, knacc TouHocT — 3. Pa3psaa — 5. MNacnopt

2. Habop npuHaaneXxxHocTen K KOHLEBbIM MepaM ASINHBI.

3. ABMWALMOHHBIN BEH3MH, OBTUPOYHBIA MaTepuarn.

MnockonapannesbHble KOHUEBbIe Mepbl AnuHbI (MKMA)

MnockonapannenbHol KOHLEBOM Mepoi ASIMHbI Ha3blBAETCS Me-
pa, cnyxawas ana nepefayn pasMepa OT pabodero 3TanoHa eavHULbI
ANvHbl Ao usgenusi. KoHueBble Mepbl MPUMEHSIIOTCA ANsl NPOBEPKM TOYHO-
CTW U3MEpPUTENbHBLIX UHCTPYMEHTOB U MpMBOPOB, ANSt YCTaHOBKU Ha HYsb
MOKa3aHWM UX LKan Npu CPaBHUTENbHOM METOAE M3MEpeHMUs, Ans npo-
BEPKU U YCTAaHOBKM Ha pa3Mep Kanubpos, NMpu M3MEpeHun U pasMeTke
TOYHbIX M3AENUIA, NPU Hanaake CTaHKOB, NpUcnocobnennit u T.n. (puc.
1.1).

KoHueBble Mepbl KOMMIEKTYIOT B pa3fiMyHble HAabopbl MO X YnC-
Ny U pa3MepaM HOMMHanbHbLIX AJIMH. MPOMBbILWNEHHOCTLIO BbinyckaeTcs 21
Habop nnockonapanfenbHbIX KOHLEBLIX Mep C KOSIMYeCTBOM Mep B Habo-
pe oT 4 go 112 v rpagaunsmm 0,001 -0,01-0,1-05-1-10-25-50
n 100 mm B Habopax oT N21 — 18.

Ha Kaxaol KOHLEBOW Mepe HAaHECEHO 3HaueHWe e€ HOMMUHalb-
HOW [/IMHbI, NPUYEM Ha Mepax 5,5 MM 1 MeHee — 3HauyeHne HOMUHAsIbHOW
LSMHBL. B kaxkabli Habop, KpoMe Toro, BXOASIT ABE Mapbl AOMOSHUTENb-
HbIX (3aLUMTHBIX) MEP C HOMWMHAMbHBLIM padmMepoM 1 un 1,5 (Mnun 2) mm.

KoHLiEBblE MEPbI M3rOTaBNBAOT M3 MHCTPYMEHTAsIbHOM CTanu, a
TaKke n3 keapua. OCHOBHbIE NapaMeTpbl U pa3Mepbl MiocKonapannenb-
HbIX KOHLIEBbIX Mep AJIMHbI U TEXHUYECKMe TpeboBaHMs K HUM yCTaHOBMe-
Hbl FOCT 9038-90.



55

1,24 20

K

U3MEPUTE/IbHBIE NMOBEPXHOCTU

Puc. 1.1 KoHueBble Mepbl ASIMHbI

HoMuHanbHLbIM pasMep NIOCKONapasJiesibHOW KOHLEeBOM
Mepbl — cpefHss AnmHa L, KoTopasi NpeacTaBnseTcs AMMHOM nepneHau-
Kynsipa, NPOBEAEHHOr0 M3 CepeauHbl OAHOW U3 U3MEpUTENbHbIX NMOBEpX-
HOCTEl Mepbl Ha NPOTUBOMOJIOXHYIO U3MEPUTESIbHYIO MOBEPXHOCTb. STOT
pa3Mep HAHOCUTCS Ha Kaxkayto Mepy.

OTKJIOHEHME AJINHbI KOHLIEBOM Mepbl — HanbosbLuas no ab-
CO/MIOTHOMY 3HAYEHWUIO Pa3HOCTb MeXy AJIMHOW Mepbl B NO60I TOUKE M
HOMWHAJTILHOWN ANMHOM.

OTK/IOHEeHMe OT NJI0CKONapasu1esIbHOCTU U3MEPUTESIbHbIX
NOBEpPXHOCTEA KOHLEBOW Mepbl — Pa3HOCTb MeXay Haubonbluein u
HaMMeHbLLEN A/IMHAMWU KOHLIEBOW MEpBI.

[ns KOHUEBbIX Mep YCTAHOB/IEHO C€Mb K/1accoB TOYHOCTU: 00
(01); 0; 1; 2; 3; (4-5-e K1accbl TOYHOCTU WUCNOML3YHOT AN pabounx
KOHLIEBbIX Mep).

Knacc TOYHOCTW KOHLEBLIX Mep onpeaensieTcs TOYHOCTBIO UX U3-
rOTOB/IEHWNS: AOMYCKAEMbIMU OTK/IOHEHUSIMU OT HOMWHANBbHOrO 3HaYeHUs
N OT NI0CKOMapannenbHOCTU.

[Insi NOBbILIEHNS TOUHOCTU U3MEPEHUIN KOHLIEBbIE MEPLI IENAT Ha
nATb pa3panoB, 0603HavaeMblX B nopsgke yboiBaHns TouHocTn 1; 2; 3;
4 n 5. [leneHve Mep Ha pa3psabl ornpeaenserTcs TOYHOCTbIO UX aTTecTa-
UMK, T. €. NOrPELIHOCTbIO U3MEPEHUSI AENCTBUTENBHOIO 3HAUEHUS [IUHBI
Mepbl U TpeboBaHUSAMM K €€ NI0CKoNapanieNbHOCTL.

KoHLeBble Mepbl A0/MKHLI 06/1aaTh BbICOKOW TOYHOCTbIO, NPUTU-
PaeMOoCTbt0 1 CTabUNbHOCTBIO.

MpuTMpaeMoCcTb — 3TO CMOCOBGHOCTb KOHLEBLIX MEp MpPOYHO
CLENNSTbCA CBOMMU WU3MEPUTENIbHBIMM MOBEPXHOCTSAMU MpPU HaABUraHUK
O[HOW Mepbl Ha Apyryio.



CuennsieMoCTb Mep — 3TO MOJIEKYNSIPHOE MpUTSXKEHUe Tiua-
TeNbHO 06paboTaHHbIX MOBEPXHOCTEN B MPUCYTCTBUMM TOHYAMLLMX CIIOEB
cMasky TonmHoi ~0,02 ...0,05 MKM, KOTOpast OCTaeTCa Ha Mepax nocne
NMPOMbIBKM UX B 6eH3uHe. Ycunue casura npuTepTbiX KOHLEBbIX Mep COo-
CTaBnsieT He MeHee 100 H. CBOMCTBO MpUTUPAEMOCTU KOHLIEBLIX Mep No-
3BONSIET COCTaBNsATb 6710k nobOro pasmepa A0 TPEThLErO AECSTUYHOro
3Haka. Mpexzae yeM HayaTb cocTaBneHne 651o0ka HYyXHO oTobpaTb BXoAs-
LMe B HErO Mepbl, BLITEPETb CMasKy YMCTOW CandeTkoi, NPOMbITb Mepbl
B 6eH3uHe 1 BbICyLUNTb.

Habopbl NpyHaAneXHOCTel K KOHLEBLIM MepaM A/IMHbI NO3BOSIS-
0T C NOMOLLbIO MIOCKOMapasnienbHbIX KOHLEBLIX Mep OCYLLeCTBAATb Npo-
BEPKY Hapy>HbIX U BHYTPEHHUX Pa3MEPOB WU3LENMIA, pa3METOYHbIE pabo-
Tbl, NPOBEPKY HEMPSIMOSIMHENHOCTM, HEMMOCKOCTHOCTU (CM. obopynoBa-
Hue). OCHOBHbIE MOMOXEHUS O METOAAX, CPEACTBaX U YCIOBUSX MOBEPKU
KOHLEBbIX Mep AJIMHbl YCTaHoBNEeHbl TOCToM.

CocraBneHue 6/10ka KOHLIEBbIX Mep

Bnok AomkeH COCTOATb M3 BO3MOXHO MEHBLUErO KOMMYecTBa
KoHLEeBbIX Mep (He 6onee 4-5). Bxoasiwume B 610K TpebyeMoro pa3mepa
Mepbl NoABMpaloT Tak, YToGbl ANMHA NEPBOM Mepbl CoaepXXana nocnea-
HWIA UM ABa MOCNeAHMX 3HaKa pasMepa 6/10Ka, AnMHA BTOPOW Mepbl —
nocneaHue 3Haku ocraTka u T.4.

CHauana npuTUpatoT ApYyr K Apyry KOHLEBbIE Mepbl ManbiX AMNH.
Mepbl HaknaabIBalOT OAHY Ha ApPYrylo CBOMMU U3MepUTeNbHbIMU paboyu-
MW MOBEPXHOCTSIMW MPUMEPHO Ha TPETb A/IMHHOM CTOPOHbI Mepbl (puc.
1.2), NNOTHO NpuXMMasi, HaaBWraloT Mepy BAOMb AMHHOMO pebpa Ao
nonHoro cuenneHnss Mep. CobpaHHbIM 610K aHaNoOrMyHO MPUTUPAOT K
Mepe cpefiHero pasmepa u T.4.

4,5
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Puc. 1.2. CoctaBneHue 6noka Mep



lpumep. Coctasutb 6nok NMKMI ana pasmepa 59,935 MM, uc-
nonb3yss Habop N2 1. HOMWHanbHLIM pa3Mep NepBOM KOHLIEBOM Mepbl
JOIKEH cofepXaTb NOCNeaHIon undpy AeCSTUYHOro 3Haka 3aJaHHOro
pasmepa, T.e. 0,005 mM. B Habope NQ 1 Takoit mepoit 6yaet NKMJ pas-
mepoM 1, 005 mmM.

[ins pacyeTa BTOPOIN KOHLEBOW Mepbl AJIMHbI HEOBXOAMMO M3 3a-
JaHHOro ans cocraeneHus pa3mepa 6noka MNKM/ BblMecTb pasmep nep-
BOW NOJIOBPAHHON KOHLIEBON Mepbl [/IMHBI, PaBHbIA B paccMaTpyvBaEMOM
npumepe 1,005, 7. e. 59,935 — 1,005 = 58,93 mm.

CHoBa noabupatoT KOHUEBYIO Mepy AMnHbI 13 Habopa N2 1, Ho-
MWHasbHbI pa3Mep KOTOPON COAEPXUT MOCNEAHION LUMdPY AECATUYHOIO
3HakKa, T. e. 0,03 MM. Takol KOHLIEBON Mepoit MOXET 6biTb NMKM/, HOMU-
HanbHOro pasmepa 1,03 MM. BblunMTas 13 pasmepa 58,93 MM pa3mep Bbl-
6paHHOl BTOpON KOHLEBOM Mepbl AnuHbl 1,03 MM, nonyuum 58,93 —
1,03 = 57,9 mM. Mo aHanoruu Tpetbs MKMI 6yaet METb HOMUHANbHbIN
pasmep 1,9 MM, a pasHOCTb cocTaBuT 57,9 — 1,9 = 56 mM. OCTaBLLNIACS
LieNbli pa3Mep COCTaBASIKOT C MOMOLLBIO ABYX KOHLIEBLIX MEP A/INHbI pas-
mMepoM 6 MM 1 50 MM.

H .om= 59,935 MM

1-9 KoHUeBas Mepa B 6noke — L;= 1,005 MM, octaTok 58,93 mmM;

2-51 KOHUeBas Mepa B 6n1oke — L,= 1,03 MM, octaTok 57,9 mMm;

3-5 kOHUeBas Mepa B 6510ke — Ls= 1,9 MM, ocTtaTok 56 MM;

4-5 KoHUeBas Mepa B 6510ke — Ly= 6 MM, octaTok 50 MM;

5-9 koHueBas Mepa B 6510ke — Ls= 50 MM, octaTtok 0.

Mocne okoH4YaHusa paboTsl ¢ 610KOM ero cneayeT pasobpaTb, Me-
pbl NMPOMbITb GEH3VMHOM, NMPOTEPETb UYNCTOW CyXOiN CandeTKon U YIoXUTb
B COOTBETCTBYIOLUME FHe3a swmka Habopa.

KoHueBble Mepbl TPebyloT MUCKNOYMTENBHO OCTOPOXHOro u 6e-
PEXHOro 06pallleHns ¢ HUMKU. Maneilune NoBPEeXAEHMS, LiapanuHbl, 3a-
60MHbI, cneabl KOppo3un U npoune AedeKTbl SIMLLIAIOT MEpbl CBOWCTBA
NpUTUPATLCS.

OnpepeneHne AelCTBUTENIbHOIO pa3Mmepa 6510ka

[eiACTBUTENBHBIN pa3Mep 6/710Ka KOHLIEBbIX MEp OnpeaensieTcs
Kak anrebpavyeckas CyMMa MonpaBok A/1s KaX/I0/ KOHLIEBON Mepbl, BXO-
Jdueint B 3ToT 6/10K.

dopmMyna ans onpeaeneHns AeNcTBUTENBLHOIO pa3Mepa 6oka:
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3HayeHUs1 NOMpPaBOK BbIGUMPAKOTCA AN KaXKAoW KOHLEBOW Mepbl
6noka € COOTBETCTBYIOWMM 3HAKOM («+», «-«), cornacHo MOCT 9038—90.
[na paccMaTpuBaeMoro HOMUHANbHOrO pasMmepa 6noka Hy=
59,935 MM, cocTosiero u3 koHuesbix Mep: 1,005; 1,03; 1,9; 6; 50 Bbibu-
paeM COOTBETCTBYHOLUME MOMNPaBKU:
KoHueBast Mepa 1,005 MM umeeT nonpasky — 0;
KoHLeBast Mepa 1,03 MM umeeT nonpasky — (-0,0001 mm);
KoHLeBast Mepa 1,9 MM nmeeT nonpasky — (-0,0002 mm);
KOHLeBasi Mepa 6 MM umMeeT nonpasky — (+ 0,0001 mm);
KoHLeBast Mepa 50 MM nmeeT nonpasky — (+0,0001 mm).
> A= (0 + (-0,0001) + (-0,0002) + 0,0001 + 0,0001) = — 0,0001 Mm.
[eicTBUTENbHbIN pa3mep 6noka:
Hp= Huyt+ 2 A = 59,935 + (-0,0001) = 59,9349 mm.

OnpepeneHne nNorpewHocTn 6s10ka

Mpu onpeaeneHnn NOrpeLlHoCT! U3MEPEHUS] MHCTPYMEHTaMM U
npubopamm, NpoBepKa MM HacTpolika KOTOpbIX Npon3Boamack 6iokamm
KOHLIEBbIX Mep, MOrPELLHOCTb NOCIEAHUX BOMAET B MOMPELLUHOCTb U3Mepe-
HW1. To3TOMY, MCMONb3yst 610K KOHLEBLIX Mep, HEOBXOAMMO 3HaTb €ro
npeaenbHyH NorpeLwHoCTb.

PaznuuatoT npeaenbHyto NOrpelwHoCcTb HOMUHANBHOrO U AENCT-
BUTENbHOMO pa3Mepa 6/10ka KOHLEBbIX Mep.

lNpenenbHas norpewHoCcTb HOMMHAaJ/IbHOIro pa3mepa 6/10ka

TOYHOCTb HOMMHANILHOrO pa3Mepa KOHLEBOM Mepbl orpeaensieT-
CS1 AOMYCKaeMbIMU OTKINOHEHNSIMU (Ayzr) OT €e HOMMHAJIBHOTO 3HAYEHMS U
OT nJiockonapannensHoCT npu usrotoeneHmn no NOCT 9038-83 B cooT-
BETCTBUM C KNTACCOM TOYHOCTM.

MpepensHas NOrpewHOCTb HOMMHANBHOrO pa3Mepa 6roka onpe-
[LensieTca Kak keagpatvdHas cymma (Aysr i) OTAENBHBLIX Mep, BXOASLWMX B

JaHHbIN 6510K
AZ =+ \l A% ,

roe As — norpewHocTb 6510Kka KOHLEBLIX Mep ANUHbI, MKM;
A; — npefenbHas NorpelHoCTb KaXao KOHLEBOW Mepbl, BXOASLLEN B
610K, MKM.

[na paccmatpuBaemMoro HoMmHanbHoro pasvepa Hy= 59,935 MM,
COCTaBMIEHHOr0 U3 MATM KOHLEBLIX Mep 3-ro Knacca TOYHOCTU, onpeaens-
€M MorpewHocTb (4;) Ans Kaxzaon mMepbl:

KoHueBas Mepa 1,005 MM umeeT norpelwHocTb — 0,8 MKM;



KoHueBas Mepa 1,03 MM nMeeT norpewHoctb — 0,8 MKM;
KoHUeBast Mepa 1,9 MM uMeeT norpewwHocTb — 0,8 MKM;
KOHLeBast Mepa 6 MM UMeeT norpewHocTb — 0,8 MKM;
KoHLeBast Mepa 50 MM MMeeT NorpewHocTb — 1,6 MKM.
MpepenbHas NOrpewwHoOCTb HOMUHABLHOMO pa3Mepa

Az=i1/A% =+ 1,72 MKM

HoMWHanbHbIM pa3Mep ¢ npeaenbHOM NOrpeLlHOCTbio
Hy= 59,935 % 1,72 10°mm.

MeToauka BbINOJIHEHUS PaboThbl

1. CoctaBuTb 610K KOHLIEBBIX Mep AN HOMWHANBHOro pa3Mepa,
NpeanoXeHHOro npenojasaTteneM, B COOTBETCTBUM C UMEKOLLMMCS Habo-
poM koHueBbIx Mep (N2 1, knacc TouHocTu 3) (cM. Tabn. 1 otyera)

2. PaccuutaTh AeicTBUTENbHLIA pa3Mep 6noka Hp= Hy+ 3 Ai.
(cM. n.5). daHHble pacyeTa 3aHecTu B Tabn. 2 oTyeTa.

3. Onpepenntb NpefenbHy0 NOrpelwHoOCTb HOMUHAMBHOrO pas-

Mepa 6/10Ka As - + 4/ A% (cM.1.6)

[aHHble pacyeTa 3aHecTu B Tabn. 3.

dopmMa oTueta

1 Llenb paboTsl.

2 ObopynosaHue

3 CocrtaBuTb 610K KOHLEBbLIX Mep B 3aBMCMMOCTM OT BapuaHTa
3apaHus (Tabn. 1)

4 OnpepeneHne AeMCTBUTENBHOMO pa3Mepa 610ka KOHLEBbLIX Mep
AnnHbl.(Tabn. 2)

5 OnpepeneHve MNOrpewHoOCTM HOMWHANBHOMO pasMmepa 6Hnoka.
(Tabn. 3).

Tabnuua 1
BapVIaHTbI coctaBnenunst 6noka KOHLEBbIX MEP
BapuaHT
3aAaHus 1 2 3 4 >
Pa3smep
MKMA 52,93 9,935 58,93 58,035 8,93




Tabnuua 2
OnpeneneHve AENCTBUTENBHOIO pa3Mepa 6/10Kka KOHLIEBLIX Mep

Hg%geg HoMuHanbHbIM | Anrebpanyeckasi cyMMa nonpasBok .Elegscl\rdBeMTgﬂI;ila:M
Knace: ' | pa3mep 6noka |(Z Ai )KOHLEBbIX Mep. BXOASLLMX B IE)OHLl,eIrE::bIX Mep
paspsin KOHLIEBbIX Mep 6nok Ha= Hat 3 Al
Ne1-3 Hy -

L1 =

L2 =

L3 =

L4 =

Tabnuua 3

OnpefaeneHne NorpeLHoCT HOMUHAMLHOMO pasMepa 6roka

I'Ipe,qeana;l NOrpewHoOCTb

HoMWHanbHbI
HoMUHanbHbIM OTKAHOJJ:SSZN(IXig,r) HOMVHaZLHOO pasMepa brioka p(a)sMes (Hw c
S KOHLIEBbIX Mep, MKM .
pa3Mmep 6/10ka | ANs KaXaoW KOoHLU. npeaensbHow
KOHLIEBbIX Mep | Mepbl HOM. pa3Me-pa, 2 MOrpeLIHOCTbIO,
MKM As -+ Ai MM
L1 =
L2 =
L3 =
L4-=
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Jla6opaTopHas pa6ora N22

KOHTPOJ1b MNAPAMETPOB U3ENUIA
nePu NnOMOLUN LUTAHTEHWHCTPYMEHTOB

Llenb pa6oTbl

Monyuntb HaBblkM paboTbl CO LUTAHrEHUHCTPYMEHTaMM, npuMe-
HAEMbIMU NPU abCOIOTHBLIX U3MEPEHMSIX.

MpOKOHTPONMPOBaTL pa3Mepbl U AaTb 3aK/OYEHME O FOAHOCTU
neTtanu.

O6opypnoBaHue

1. WranreHumpkynun. MOCT 166-89 (MCO 3599-76).

2. LWTaHreHrnybuHomepsl. FTOCT 162-90.

3. WTaHreHpeitcmackl. FOCT 164-90.

4. TMnuta nosepoyHas. MOCT 10905-86.

O61bekTbl U3MEepeHuni
KoHTponupyeMasi aetanb — KpbllwKka crneumansHas (puc. 2.1).

|

|

|

T

|

|
@ 48+0,1
295 08

@ 82£0,1

2110 .52

g 24 005

N S

50+0,2

Puc. 2.1. Kpebllwka cneumanbHas ¢ ykasaHUeM KOHTPOIMpYyEMbIX pa3MepoB

A6CosI0THbIE U3MEpeHUst

ABCONOTHLIE M3MEPEHNS OCHOBaHbI Ha MPsSIMbIX M3MEpeHUsIX Be-
JNYMHBL U (M) UCMONBb30BaHUN 3HAYEHMI (PU3NYECKMX KOHCTAHT, Mpu
3TOM 3HayeHue BEeMYNHBI OMNpPeaEnstoT HEMOCPEACTBEHHO MO OTCHETHOMY
YCTPOMCTBY M3MepUTENbHOIo Nprbopa NpsMoro AencTems.

K abcontoTHbIM M3MepeHUsIM OTHOCST M3MEpEHUs] pa3MepoB Ae-
Tanei LWTaHreHUHCTPYMEHTaMM, YrioMepaMn WUAM MUKPOMETPUYECKMMM
WNHCTPYMEHTaMM.

LUITaHreHNHCTPYMEHTbI

K WTaHreHWHCTPYMEHTaM OTHOCSTCS LUTaHMEHLMPKY/A, LUTaHreHr-
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NybrHOMEpbI, WTaHreHpelicMachl. Bce oHM npeaHasHadeHbl ans abcontoT-
HbIX M3MEPEHWI JIMHENHBIX pa3MepoB. OCHOBHLIMW KOHCTPYKTMBHLIMU 3/1e-
MEHTaMW LITaHrEHMHCTPYMEHTOB SIBASIOTCS LUTaHra-fIMHelka C LeHon ae-
neHns 1 MM 1 nepeMelLalowlascs No LTaHre BCroMoraTesibHas LuKana-
HOHMWYC. 0 HOHMYCY OTCUMTBLIBAIOTCS AECSAThIE U COThbIE AONN MUMIUMETPA.

Hanbonbluee pacnpocTpaHeHUe B MPAKTUKE M3MEPEHMIA Nosyym-
JI1 HOHWYCbI C TOYHOCTbIO oTcyeTa 0,1; 0,05; 0,02 mM. Ans oTcyeTa € no-
MOLLbIO HOHMyca (puC. 2.2) cHayana OnpeaensitoT No OCHOBHOM LUKane
uenoe 4ncio MUANUMETPOB Nepesd HyNeBbIM AeNeHVMEM HOHWYcCa. 3aTeMm
[06aBNAT K HEMY YACTIO AONEW MUANIMMETPA MO HOHWYCY B COOTBETCT-
BUM C TEM, KaKOM LITPUX LUKasbl HOHWYCa Hanbonee TOYHO COBMAAAET CO
LUITPUXOM OCHOBHOW LUKasbI.

LtaHreHuympky/m (puc. 2.2) npeaHasHadveHbl ANns U3MepeHust
Hapy>HbIX pa3MepoB MpU MOMOLUM BEPXHUX U HMKHUX FYOOK, U BHYTpEH-
HWX pa3MepoB — NPU NMOMOLLM TONBKO HUXHUX FYBOK.

Mo OCHOBHOW IMHelKe 1 C HEMOABWXHLIMU MyBkaMu 2 nepemella-
€TCsa paMKa 3 C NOABUMXXHBIMU U3MepUTeNbHbIMKU Fybkamu. [ns nnasHoOro
nepeMeLLEeHNs] paMKU MO LUTaHre-IMHeKe NpeaycMOTPEHO MUKPOMETPU-
YecKoe YCTPOMCTBO 7, COCTOSILLEE M3 XOMYTMKa, 3a)KMMa M raiku MUKpo-
MEeTpUYecKoi noaaun. Ha noaBuXHOM pamMKke YCTaHOBNIEH CTOMOPHLIA BUHT
4. Ons n3mepeHus riybuHbl OTBEPCTUIA Ma30B U APYrMX BHYTPEHHWX 3ne-
MEHTOB ZeTaslel NCMOoNb3yeTcs SIMHElKa riybruHoMepa 6.

0, SIICI 15

o »
e
0 5 10

L3

Puc. 2.2. KoHCTpyKumMs WTaHreHuMpkynei: a — una WU-I; 6 — Tuna WU-II; 58— Tuna
LUL-IIT; r— OTCYET MO HOHWYCY; I — WTaHra-nnHenka; 2 — uaMepuTenbHble rybku; 3 —

paMKa; 4 — BUHT 3aXKMMa paMKu; 5 — HOHWUYC; 6 — NIMHeliKa rnybuHomepa; 7 — paMka
MUKPOMETPUYECKON noaauu
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FOCT 166 — 89 npegycMaTpuBaeT M3roTOB/IEHWE U MCMOb30BaA-
HWe Tpex TUNOB WTaHreHuupkynei: LLUL-I ¢ ueHoi aeneHuns 0,1 mm, LLULL-
M c ueHolt geneHus 0,05 mm u 0,1 mMm, LLULU-LU ¢ ueHolt aeneHuns 0,05 u
0,1 mMmM.

LIraHrerriy6buHomep (puc. 2.3) NPUHUMMAMANBHO HE OTIMYaeTCs
OT LUTaHrEeHLUMPKYNS U NPUMEHSIOTCA AN U3MEPEHUIA OTBEPCTUI M Ma30B.
PabourMn NOBEPXHOCTSMU MHCTPYMEHTA SIBNSKOTCS TOPLIOBasi MOBEPXHOCTb
WwTaHrv 1 1 6asa anst U3MepeHuii — HUXKHSIS MOBEPXHOCTb OCHOBaHMS 4.

LitaHreHpevicmac (puc. 2.4) SIBNSIETCS OCHOBHbIM W3MEpUTESb-
HbIM YCTPOWCTBOM A1 M3MEPEHMSI BbICOT M BbICTYMOB, a TakxXe Ans pas-
METKM AeTaneit. OH OTNMYAETCA OT LUTAHreHUMPKYNS TEM, YTO BMECTO
HeNoABMXXHbIX N'Y6OK MMEET MacCMBHOE OCHOBaHMWE 3, SIBMISIIOLLEECS] OAHOW
U3 U3MEpPUTESNIbHLIX MOBEPXHOCTEN. K BbICTYNaloLWEN YacTu pamMku  aep-
)KaBKOW 4 KpensTcs CMEHHbIE N3MEPUTESNIbHLIE HOXKM.

|
|
|
]
=l
B HEE
z = 1
o o
] 5. 7] 12
i 1
4 ]
- !
i A |
I"j 3
PucyHok 2.3. LUTaHreHrnybmuHomep: PucyHok 2.4. LLTaHreHpeicmac:
1 — WTaHra-nMHelka; 2 — pamka MUKpO- 1 — wTaHra-nuHeNka;2 — pamka;
METPUYECKON Noaaun; 3 — HOHUYC; 3 — OCHOBaHue; 4 — AepXxaBKa;
4 — ocHOBaHue 5 — HoHuyC

lMepen MCNosib30BaHWEM LUTAHIEHUHCTPYMEHTa HEOBX0AMMO Npo-
BEPUTb HYNEBYIO YCTAHOBKY. [ 3TOr0 M3MepuTesbHbIE MOBEPXHOCTU
coBMelLaloT 6e3 NpocBeTa, NMpy 3TOM HYNIEBOM LUTPUX HOHWYCA AO/HKEH
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COBMACTb C HY/IEM OCHOBHOW LLKasnbl. B cnyyae He COBMaeHUs HyneBbIX
OTMETOK HeobxoanMo 0CnabuTb BUHTLI, Kpenswme HOHNYC, NepeaBuHyTb
€ro Ao COBraAeHNs HyNeBbIX LITPUXOB U 3aTSHYTb BUHTbI.

MeTponornyeckne XapakTepUCTUKM LUTAHIE€HUHCTPYMEHTOB Mpu-
BefeHbl B Tabn. 2.1.

Tabnuua 2.1.
MeTponormquKMe XapaKTEPUCTUKN LUTAHTEHUHCTPYMEHTOB
Tun Llena [unana3oH Mpenene [Jonycrumas YcnosHoe
Aenexns nokasaHmit U3MepeHus, MOTPELLHOCTb, 0603HaueHue
LWKaNbl, MM LKaNbl, MM MM MKM
LUTaHreHumpkynu no FOCT 166-89
Ly-I 0,1 125 0..125 £(150...170) LUL-I-125-0,1
(TOCT 166-89)
LU-11 160 0..160
LUL-IIT 0,05 200 0..200 150
250 0...250 L1U-11-250-0,05
160 0..160 170 (rOCT 166-89)
0,1 200 0..200 170
250 0..250 180
LUtaHreHrnybuHomepsl no FOCT 162-90
wr 160 0..160
Lur-160
0,05 200 0..200 50
250 0..250 (rOCT 162-90)
LUtaHreHpeiicMacsl no FOCT 164-90
Lp 250 0..250 LUP 250-0,05
0,05 360 40..400 30 (164-90)
01 900 100...1000 150 LUP 1000-0,1
! 1000 600.1600 £150 (164-90)

MeToanueckue yKka3aHus No BbINOJIHEHUIO U3MEpPeHUit

1. MpoBepuUTb HYNEBYIO YCTAHOBKY MHCTPYMEHTA.

2. Tpun U3MEPEHUM HAPYXXHbIX PAa3MEPOB LUTAHFEHLMPKYIEM, Ae-
Tasb 3aXaTb MEXy U3MEPUTENbHBIMU NMOBEPXHOCTAMU rY60K NOTHO, 663
3a30poB. [py U3MEPEHUM BHYTPEHHUX Pa3MEPOB, WU3MepUTENbHbIE MO-
BEPXHOCTM MPUBOAAT B COMPUKOCHOBEHME CO CTEHKaMW OTBEPCTMIA. Mpu
U3MEPEHUM LITAHMEHTYBMHOMEPOM, U3MEPUTESbHBIE MOBEPXHOCTM LLUTAH-
M M OCHOBaHWS NPUBOAATCA, C OAMHAKOBLIM YCU/IMEM, B COMPUKOCHOBE-
HUE C MOBEPXHOCTAMU M3MepsieMoii AeTanu. [pu M3MEPeHWM LITaHreH-
peicMacoM, AeTaslb U UHCTPYMEHT YCTaHaB/IMBAOT Ha MOBEPOYHYIO M-
Ty. 3aTEM U3MEepUTENbHYIO NyEKY OMyCKaloT Ha M3MEPAEMYIO NMOBEPXHOCTb.

3. Tocne ycTaHOBKWM MHCTPYMEHTA paMKa C HOHMYCOM CTOMOPUT-
CA Npy MOMOLLUM BMHTa M MPOU3BOANUTCSA OTCYET. Kaxabli pasMep uM3Me-
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PUTb B YKa3aHHbIX CEUYEHMSIX COrNacHO CXEME M3MEpPEHUs, NMpefCTaBNEH-
Hol B Tabn.1.

Pe3ynbTaTbl U3MepeHWs 3aHeCTU B OTYeET, I'Ipeﬂ(_'l'aBﬂeHHblVl B

Tabn. 2.

KOHTpOJIbHbIE BONPOCHI
Kakune namepeHnst MOXXHO OTHECTW K abCONOTHLIM?
Kakune MHCTPYMEHTbI MOXKHO OTHECTU K LUTAHMEHUHCTPYMEHTaM?
Kakosa 061acTb NpMMeHEHUS LUTAaHrEHUHCTPYMEHTOB?
OnuwnTE KOHCTPYKLUMIO LUTAHMEHUHCTPYMEHTOB.
UTo TaKoe LiKana HOHWYCa, U KaKoB MPUHLWN ee eNCTBUA?
KakoB MopsiioK CUMTLIBAHUSI NMOKAa3aHMIM Npyu U3MEPEHUN
LUTAQHr€HUHCTPYMEHTOM?
7. Kakve MeTponornyeckme XxapakTepucTuKn Bbl 3HaeTe?

oA

dopmMa oTueta

1.
2.

Uenb paboTsbl.
O6opynoBaHue.

Cxema n3MepeHus

Tabnuua 1

Ha3saHue
npubopa

MeTponoruyeckue
XapaKTepUCTUKK

KOHTb.
napa-
MEeTp

u3MepeHuii

Cxembl

1

2

3

4

LLTaH-
reHump-
Kynb

Tun npubopa

LleHa feneHus
OCHOBHOM LLKasbl,
MM

BennuunHa otcueTa
N0 HOHWYCY, MM

MNpenen nsmepe-
HWS,, MM

[onyckaemas
NrpeLwwHoCTb NoKa-
3aHUN, MM

LWtan-
reHrny-
6uHomep

Tun npubopa

LleHa feneHus
OCHOBHOM LLKasbl,
MM

BennuunHa otcueTa
N0 HOHWYCY, MM

MNpenen nsmepe-
HWSI, MM

[onyckaemas
MorpewHoCcTb
roKasaHui, MM
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OkOHYaHue Tabn.1
Tun npubopa T

LleHa feneHus

OCHOBHOM LLKasbl,

Be | |
BennuuHa otcueTa

10 HOHWYCY, MM
LUtaHreH- | Mpepen usmepe-
percMac | Hus, MM
[onyckaemas
MorpeLHoCcTb
roKasaHui, MM
[onyckaemas m
MorpeLHoCcTb
roKasaHui, MM

3.Pe3ynbTaTbl U3MEPEHUIA.

Tabnuua 2
Pe3ynbTaTbl U3MepeHUit
HazgaHue KoHTp. MpeaenbHble PesynbTaTi CpenHee.
npu6opa pasmep, pasmepbl, MM M3MEPEHNIN, MM 3HayeHue,
MM max min 112|134 |5]|6 MM

4.BbIBOA: 3aK/IOMEHNE O rOAHOCTW AeTanu, T.e. COOTBETCTBUE
CpeAHEro 3Ha4eHna pasMepy, YKasaHHOMY Ha 3CKU3eE.

JintepaTtypa

1. Kownsikosa WU.I. Teopnsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalUMHOCTpoeHuun: yd. nocobue/ W.I'. Kownskosa, O.H0. CopoukuHa,
E.H. 3akanuH. — Poctos H/A. U3a.ueHTtp AITY, 2013.

2. ApuctoB A.W. MeTponorus, CtaHaapTM3auusl, ceptudunkaums.
YuebHuk. — M.:/3a.ueHTp «Akagemus», 2008r.

3. AHyxuH B.W. Jdonyckun u nocagkun. Yu.nocobue. — CI6.: MNutep,
2006.

4. benknmH U. M. Jdonyckn u nocagku. — M.: MawMHOCTPOEHuUeE,
1992.

5. Oonyckn u nocagku. CnpasoyHuk./Moa pea. B. [. Markosea. —
J1.: MawwuHocTtpoenne, 1982, u. 1, 2.
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Jla6opaTopHasa pa6ora N23

KOHTPOJ1b MNAPAMETPOB U3ENUIA
nePu noMmoLn MUKPOMETPUHECKUX UHCTPYMEHTOB

Llenb pa6oTbl

MonyunTtb HaBbiKM paboTbl C MUKPOMETPUYECKUMIN MHCTPYMEHTa-
MU, MPUMEHSIEMBIMU AN aBCONMIOTHBIX U3MEPEHUIA.

MpOKOHTPONMPOBaTL pa3Mepbl U AaTb 3aK/OYEHME O FOAHOCTU
neTtanu.

O6opypnoBaHue

1. MukpomeTpsl rnagkue tuna MK. FTOCT 6507-90.

2. MuKkpoMeTpuyeckuin Hytpomep TmMna HM. TOCT 10-88

3. MuKkpoMeTpuyeckuii rnybuHomep tuna . FOCT 7470-92.

4. Mnwuta nosepoyHas. OCT 10905-86.

O61bekTbl U3MEepeHuni
KoHTponupyemMasi getanb — CTyneH4YaTbii Ban (puc. 3.1).
KoHTponupyemasl fetanb— Kpbllka cneunansHas (puc. 3.2).

. -
5 o || 40%0,08
P ) 3 2
= ) o %
e P~
=y 8 N‘ ﬂ
b
q‘
il
P 50%0,125
st
Puc. 3.1. CTyneHuaTblit Ban ¢ ykasaHueMm Puc. 3.2. Kpblwka cneunanbHas ¢
KOHTPOSIMPYEMBIX Pa3MePOB YyKa3aHWeM KOHTPONUpyeMbIX pa3me-

poB

A6CONIOTHbIE U3MEpEHUSA

ABCONIOTHLIE U3MEPEHMSI OCHOBAHbI Ha MPSMbIX U3MEPEHUAX Be-
NNYMHBL U (MNIM) UCMONB30BaHUM 3HAUYEHWUN (PU3MYECKUX KOHCTAHT, npu
3TOM 3HaUeHWEe BEMUMHBI OMPEAENSIOT HEMOCPEACTBEHHO MO OTCYETHOMY
YCTPOWCTBY M3MEPUTENLHOrO Npubopa NpsAMOro AeNCTBMS.

K abCconoTHbIM M3MEpeHNsIM OTHOCAT M3MEepeHusl pa3MepoB Ae-
Tanenm WTaHrEHMHCTPYMEHTaMM, Yr/IOMEPaMM UM MUKPOMETPUYECKUMU
WHCTPYMEHTaMMU.
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MuKpoMeTprUeCKUe MHCTPYMEHTbI

MpeaHasHaveHbl AN abCOMIOTHLIX M3MEPEHUIA  HapYXXHbIX U
BHYTPEHHMX Pa3MepoB, BbICOT YCTYMNOB, ry61H OTBEPCTWIA 1 Nas30B U T.A.
K MWKPOMETPUYECKMM WHCTPYMEHTaM OTHOCATCS MUKPOMETPbI, MUKpO-
MEeTpUYECKME HYTPOMEPLI, rybuHOMEpbl. Bce OHM OCHOBaHbI Ha MCMOsb-
30BaHMM BWMHTOBOM Napbl (BUHT — raika) ans npeobpa3oBaHus Bpalla-
TENbHOro [ABUXEHWS! MUKPOBMHTA B NMOCTYNaTe/bHOE.

2 3 4 56 7 & 9 Jj05
(LE Com o i
s, (
ir
Orcuer 5,0 Orcyer 8,5  Orcuer 8,82
I
2 314 6 5 7 o«
P 3Ty \“".
e

Puc. 3.3. MukpomeTp rnagkuit: 1 — kopnyc; 2 — nsiTka HenoaBuxHas; 3 — ctebens;
4 — BMHT MUKpOMETPUYECKUiA; 5 — 6apabaH; 6 — raiika MMKpPOMETPUYECKON napbl;
7 — YCTpPOWCTBO CTabunusaumum ycunus usMmepeHuin (Tpewotka); 8 — ocb npo-
[ONbHOM Wwkanbl; 9, 11 — wkansl npogonbHble; 10 — Wkana kpyrosas; 12 — cTo-
nop; 13 — koHTpravika

OCHOBHbBIMW YaCTSIMU MUKPOMETPUYECKUX UHCTPYMEHTOB (puc.3.3)
ABnaTCA: Kopnyc 1, ctebenb 3, BHYTpU KOTOPOrO C OAHOW CTOPOHbI
UMeeTcsa MUKpOMeTpuyeckass pesbba c warom 0,5 MM, a c apyrod —
rnagkoe uunuHapuyeckoe oTBepcTue, obecneuumBarollee TOYHOE Ha-
npasfieHne nepeMelleHns BuHTa 4. Ha BUMHT ycTaHoeneH 6apabaH 5,
COEAMHEHHbIN C TPELWOoTKOW 7, obecneumBalollelt MOCTOSIHHOE Yycuive
nsmepeHust. Ctonop 12 CNyXuT NS 3aKpenseHnsl BUHTa B HY>XXHOM Mo-
noxeHuu. LleHa aenenHus Ttakux uHcrtpymeHTtos 0,01 MM. OTcueTHoe yCT-
POVCTBO MMKPOMETPUYECKUX MHCTPYMEHTOB (puc. 3.3) COCTOMT U3 ABYX
lKan: npogonbHoi 9,11 (pacnonoxeHHoW Ha cTebne) u kpyrosoi 10
(pacnonoxeHHon Ha 6apabaHe). MpoaosibHas Likana MMeEeT [ABa psaa
LITPUXOB, PacnoOXeHHbIX MO 06e CTOPOHbI FOPU30HTANIbLHON SMHUKU U
COBUHYTBLIX OAMH OTHOCUTeNbHO Apyroro Ha 0,5 MM. Oba psiga WTpuxos
06pasytoT, TakuM 06pa3oM, OAHY MPOAOSIbHYIO LKAy C LieHoW AeneHus
0,5 MM, paBHOI LWary MMKpoBMHTA. KpyroBas Likana obblyHO mMMeeT 50
faeneHuid (Npy ware BuHTa P=0,5 MM). Mo NpoaonbHONM LWKane oTCUMTbI-
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BalOT Uesble MUAAMMETPbl U 0,5 MM, Mo KpyroBoi Lukane — AecsTble U
coTble aonn munnumetpa. MNpumep oTcueTa npueeaeH Ha puc. 3.3. Mepea
HayasioM M3MepeHuWii MpOoBEPSIETCSH HyNeBasi YCTaHOBKA MWKPOMETpUYe-
CKOMO MHCTPpYMEHTA.

Magkmi mMukpomeTp (puc. 3.3) npeaHa3HadeH Ans U3MEPEHMUS
Hapy>HbIX pa3mepoB. M3mepuTenbHbIMU MOBEPXHOCTSAMM npubopa sBnsi-
IOTCS HEMoABWXKHAs NSATKa 2 U MOABWXKHAs MOBEPXHOCTb TOpLA MWKPO-
BUMHTa 4. [nsa cTrabvnusaumm namMepuTenbHOro yCunms npu UaMepeHusx
MCMOSb3YIOT YCTPOMCTBO XparoBOro MexaHuW3Ma — TPELLOTKY WMn (puk-
LIMOHHBIN MeXaHu3M 7.

MuKpomeTpuyeckmii HyTpPOMED WUCMONb3YeTcs ANns abCcontoTHbIX
M3MEPEHUI AMaMeTPOB OTBEPCTUIM M BHYTPEHHMX pa3MepoB. B koMnnekT
BXOAWT YCTaHOBOYHAs Mepa, MMetoLLas BUA CKOBbl M HAbop YASIMHUTENEN.
HyTpoMep He MMeeT TpeLwoTOK, MO3TOMY MAOTHOCTb COMPUKOCHOBEHWS
onpefensieTcs Ha owynb. V3MepuTenbHbIMU MOBEPXHOCTAMU Npubopa
ABNISIOTCS HAKOHEYHMK 1 U MUKPOMETPUYECKUIA BUHT 3 (puc. 3.4).

Puc. 3.4 — MukpomeTpuyeckunii HyTpoMmep: 1 — HEMOABMXKHbI HAKOHEYHUK;
2 — yanmMHuTenb (ronoBKa MHAMKATOPHas); 3 — MUKpOMETpUYecKasi ronoska

MukpomeTpuyeckmii r/1ybuHomMep npepHasHadeH ans abcontoT-
HbIX M3MEPEHWI YCTYNOB, ry6uUH OTBEPCTMI U T.N. B KOMNNEKT riy6uHo-
Mepa BXOASAT YCTaHOBOYHblE MEpbl, Bbl-
MOJSIHEHHbIE B BMAE LMMHAPOB C OTBEp-
CTMEM W MJIOCKUMU U3MEPUTENBHBIMUA TOP-
uamu. MuKpoMeTpuyeckuii  rnybuHomep
nmeet crebenb 5 (puc. 3.5), 3akpennen-
Hbl Ha TpaBepce 1. OaHON U3MepuTESb-
HOW MOBEPXHOCTbIO SIBMSIETCA  HUXKHSS
MIOCKOCTb TPaBepChl, APYroi — NioCKOCTb
MUKPOMETPUYECKOrO BUHTA 3. MUKPOBUHT
BPALLAETCA TPELWOoTKON 7, COEAMHEHHOMN C
6apabaHom 6.

Puc.3.5.  MukpomeTpuyeckuit MeTponormyeckme xapakrepucTu-
rnybuHomep: 1 — TpaBepca;

3 - mukpomeTpuueckuii sunT; KA MUKDOMETDUYECKMX  MHCTDYMEHTOB
4 — cronop; 5 - crebens;  NPUBEAeHbI B Tabn. 3.1.
6 — 6apabaH; 7 — TpeLoTKa
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Tabnuua 3.1

MeTponornyeckme xapakTepucTmkn MMKpOMETpUYECKMX MHCTPYMEHTOB

Liena ) MpepenbHas norpewHoCTb
Momudmkauns | penemms, Mpepnen nsmepexuii, MHCTPYMeHTa
MM MM Kflacca TOYHOCTU, MKM
1 | 2
MukpomeTpbl rnagkue no NOCT 6507-90
MK 25 0,01 0-25 2,0 +4,0
MK 50 0,01 25-50 +2,5 +4,0
MK 100 0,01 50-100 +2,5 +4,0
MukpomeTpuyeckue rnybuHomepsl no FOCT 7470-92
0-25 +2,0 +4,0
™ 0,01 25-50 +3,0 +4,0
50-100 +3,0 +5,0
MukpomeTpuyeckne Hytpomepsl no NOCT 10-88
50-75(50-63) +4,0
HM 0,01 75-175(75-88) 6,0

MeToanueckne ykKasaHusl MO BbIMOJJIHEHUID W3MepPeHUM
MWKPOMETPHUYECKMMMN MHCTPYMEHTaMm

1. MpoBepuTb HyNEBYIO YCTaHOBKY MHCTPYMEHTA.

1.1. Mpn naMepeHnax C NOMOLLbIO MUKPOMETPA, N3MepsieMyto [e-
Talb 3aXUMAKOT MeXAy U3MEepUTENTbHBIMU NOBEPXHOCTSMM MUKPOBUHTA U
NATKM.

1.2. Mpy M3MEPEHUN MUKPOMETPUYECKUM TNTyOMHOMEPOM, WHCT-
PYMEHT YCTaHaB/MBAOT TPaBEpCOM Ha MOBEPXHOCTb AETasM, a M3Mepu-
TEeNbHbIA HAKOHEYHUK MUKPOBMHTA OMYyCKaloT A0 COMPUKOCHOBEHUS C MO-
BEPXHOCTbIO ycTyna (AHO Kpbiwku). MponsBoas mMamepeHust rinybuHome-
pOM, CnefyeT y4yecCTb, YTO NMpu BBUHYMBAHWUN MUKPOBMHTA MOKa3aHUSi He
YMEHbLUAKOTCA, KaK y MUKPOMETPa, a yBenuumeatoTcs. MoaToMy umdpsl Ha
Lwkane crebnsa n 6apabaHa ykasaHbl B 06paTHOM nopsiake.

1.3. Mpu M3MepeHUn MUKPOMETPUYECKUM HYTPOMEPOM MHCTPY-
MEHT BBOAST B MpOBEpPsSieMOe OTBepcTMe M BpaweHnem 6apabaHa 3a
KOMbLO NMPUBOASIT U3MEPUTESIbHbIE HAKOHEYHUKM B COMPUKOCHOBEHME CO
CTEHKaMW OTBEPCTUS, CTOMOPSAT BUHT. Vi3MepeHns Npom3BoAsT HECKOSbKO
pas, Ans yCTpaHeHuUs nepekoca MHCTPYMEHT cCfierka nokayvBaloT, ornpe-
fensisi TakuM 06pa3oM HavMeHbLLME MoKasaHusl.

[ns nepemelLeHns MUKPOBMHTA MCMOJb3YHOT TPELLOTKY, OrpaHu-
YMBAIOLLYIO M3MEPUTENBHOE YCUIne.

2. Mpon3BoaaT oTcyeT. Kaxablii pasMep U3MepUTb B YKa3aHHbIX
CeYEeHUsIX COrnacHo cxeme mamepenus (Tabn. 1).

3. Pe3ynbTaThl U3MepeHns 3aHOCAT B OTUET (Tabn. 2).

20



KOHTpO/iIbHbIE BOMNPOCHI

1.Kakune nsMepeHns MOXHO OTHECTU K abCONMOTHBIM?
2.Mepeuncnmre MMKpoOMeTpUYECKNE UHCTPYMEHTHI.

3.0nuwmnTe KOHCTPYKLIMIO MUKPOMETPUYECKUX UHCTPYMEHTOB.
4./3 yero cocTouT M Kak paboTaeT rnaakvin MUKpoMeTp?
5.0nuwnTe METOAMKY HACTPOWKU HYNIEBOFO MOJSIOXKEHWNS MUKPO-
METPUYECKOrO UHCTPYMEHTA.

6.Kakue MeTponormyeckme xapakTepucTuku Bbl 3HaeTe?

dopmMa oTueta
1. Uenb paboThbl.
2. Ob6opyaosaHue.
Tabnuua 1

KoHTp.
HaseaHue MeTponornyeckme napari CxeMbl

npubopa XapaKTepuCTUKA U3MepeHuii
pnoop p p MeTp p

Tun npubopa
LleHa aeneHus
no wkane
crebnsi, MM
LleHa aeneHus
nagkmi no wkane 6a-
MUKpPOMETP pabaHa, MM i
Mpenen usme-
peHus
[Jonyckaemas
NOrpeLLHOCTb
nokasaHui, MM

Tun npnbopa
LleHa aeneHus [T
no Likane N
crebnsi, MM
LleHa aeneHus
no wkane 6a-
pabaHa, MM
Mpenen u3me-
peHus
[Jonyckaemas
NOrpeLLHOCTb
nokasaHui, MM

MukpomeTpu-
yeckuii rnyéu-
HoMep
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OkoH4YaHue Tabn.1

Twn npubopa Lo
LleHa aenexus ’i]_‘
no Lukane

crebnsi, MM | |
LleHa aenexus [ ]
MukpomeTpuye- no wkane 6a-
CKUI HyTpOMeEp pabaHa, MM '
MNpenen usme-
peHusi
[Jonyckaemas
MorpeLHOCTb I
nokasaHui, MM

3. Pe3synbTaTbl U3MEPEHMWIA.

Tabnuua 2
HaseaHue Kowp. fpeaenchbie Pe3ynbTaTbl U3MEpeHuin, MM Cp. 3Ha-
npu6opa pasMep, | pasMepbl, MM ueHue,
MM max min 1 2 3 4 5 6 MM

4. BblBOA: 3aK/l04EHUE O rOAHOCTU AeTanu, T.e. COOTBETCTBUE
CpeAHEro 3Ha4eHna pasMepy, YKasaHHOMY Ha 3CKU3eE.

JintepaTtypa

1. Kownsikosa W.I. Teopmsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalUMHOCTpoeHun: yd. nocobue/ W.I'. Kownsikosa, O.F0. CopoukuHa,
E.H. 3akanuH. — Poctos H/A. U3a.ueHTtp AITY, 2013.

2. ApuctoB A.WN. MeTtponorus, ctaHaapTusaums, ceptudukanms.
YuebHuk. — M.:U3a.ueHTp «Akagemus»,2008r.

3. AHyxuH B.W. Jdonyckun u nocagkun. Yu.nocobue. — CI6.: MNutep,
2006.

4. benknH U. M. Jdonyckn u nocagku. — M.: MalwMHOCTPOEHMUE,
1992.

5. Jonyckn n nocagku. CrnipasovHuk./Moa pea. B. [. Markosa —
J1.: MawwuHocTtpoenne, 1982, u. 1, 2.
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Jla6opaTopHas pa6ora N24

KOHTPOJ1b MNAPAMETPOB U3ENUIA
OMNTUKO-MEXAHUYECKUMU U NPY)XXUHHbIMX NPUBOPAMU

Llenb pa6oTbl

MonyunTb HaBblkM paboTbl C OMTUKO-MEXAHUYECKUMU U MPYXKUH-
HbIMW Npubopamu. MpPOKOHTPOMPOBATL pa3Mepbl AeTanei. [aTb 3aksto-
YeHue O roHOCTU AeTasnu.

O6opypnoBaHue

1. Habop nnockonapannenbHbiX KOHUEeBbIX Mep AfuHbl. [OCT
9038-90.

2. Mukpokatop 1-UIM. FTOCT 28798-90.

3. OnTuMeTp BepTUKanbHbIi OB — 1. FTOCT 5405-75.

4. BonblUO MHCTPYMEHTaNbHBIN MUKPOCKON.

O61beKT M3MepeHuit

KoHTponupyemas aetanb — nanew noplHeson (puc. 4.1).

+0021
+0008

03

#22

Puc. 4.1. Maney NOpLIHEBOW C YKa3aHWEM NpeaesibHbIX pasMepoB

MukpokaTop

MuKpokaTop — sIBNsSieTCs NpUBOpoM C NPYXXMHHOM nepegayeit. B
KayecTBe YYyBCTBMTE/NILHOMO 3/IEMEHTa WCMOMb3YeTCA CKpydeHHas npy-
XMHKa M3 BGPOH30BOM NEHTbl. 3TU NPUGOPbLI OTINYAOTCA MPOCTOTON U
BbICOKOWM CTabuSIbHOCTbO MOKa3aHWit, T.K. OTCYTCTBYIOT MOrpeLHOCTU U3-
3a 3a30p0B, TPEHUS, N3HOCOB.

lonoBka Mukpokatopa (puc. 4.2) npeaHasHayeHa ANns TOYHbIX
OTHOCUTESbHBIX M3MEPEHWUI IMHENHBIX Pa3MepoB, @ TAKKE OTKIIOHEHMM
OT 3aaHHOM reoMeTpuyeckoit copMbl. CneumanbHasl NEHTOYHAs MpyXu-
Ha 1, 3aBUTas OT cepeauHbl B pa3Hble CTOPOHbI, 3aKpersieHa Ha YrosibHU-
Ke MU KOHCONbHOW NpyxuHe. K cepeanHe npy>uHbl NpUKieeHa cTpenka 2,
KOTopasi MOBOPAYMBAETCA MPU PACTSHXKEHUU MPYXMHbI. W3MepUTENbHBbIN
CTepxxeHb 5 noaselleH Ha MeMbpaHax U CBSi3aH C YrofbHWKOM. MNepeme-
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LLIEHNE WU3MEpUTENBHOMO CTEPXKHS BbI3bIBAET MOBOPOT YroslbHWKa BOKPYr
TOYUKW, YTO B CBOIO OYEpelb M3MEHSIET PacTshXKEHWE NPY>XWHbI. Yron no-
BOPOTa CTPE/IKW MPONOPLMOHANEH BEMMUMHE PACTSHKEHUS NPY>XWHBbI. [o-
JIOBKW OCHaLlleHbl MEXaHU3MOM /1l TOYHOWM YCTaHOBKM Ha pasMep B npe-
Jenax LecTW AeNeHwi wkanbl. Ons obnerdyeHust CHATMS MoKasaHui K
YCTPaHEHUS [pOXaHWsi CTpefka npubopa cHabxeHa AeMnbupyoWwmnM
ycTpoicteoM 4 (puc. 4.3).

2—
1
\ .3
4
N NN NN
SN RN
.\“\‘\ -Q\\\\t“
N : \
NN -5

Puc. 4.2 BHewHun Bua MukpokaTtopa: Puc. 4.3. CxeMa MexaHu3Ma MuUKpokaTopa:
1 — npucoeanMHUTENbHLIN UMAKMHAP; 2 — 1 — npyXuHa; 2 — cTpenka; 3 — y3en Kpe-
WKana; 3 — ykasaTenb Mons JOorycka; 4 nneHus CTpenku; 4 — aemMndupyrowmi
— CTpenka; 5 — BUHT CMelleHusi WKanbl —pblyar; 5 — M3MepuUTenbHbI CTEPXEHb.
ANS YCTaHOBKM HyNs; 6 — TPOCUK appe-

TUPYIOLLEro YCTPOWCTBA; 7 — appeTup; 8

— U3MepUTENbHbIA HAKOHEYHUK.

MeTponoruyeckne xapakTepnucTukn MMKpokaTopa:

LleHa peneHns, MKM 1,0
Mpenenbl U3MEPEHWI1 MO LWKase, MKM +30
Mpenensl 1OMYCKAEMOM NOrpeLLHOCTU, MKM +(0,2...0,3)
Hanbonblee nameputensHoe ycunue, H 1,5
Bapuaumsa nokasaHuii, MKM 0,1

OnTHKO-MexaHuuyeckue npuéopbl

MpubopbI, WMPOKO NpUMeHsieMble B NPOMBbILLAIEHHOCTH, obecne-
YMBAIOT M3MEPEHWUE Pa3/IMYHbIX AeTaneil C BbICOKOM TOYHOCTbIO, KOTO-
pas gocruraercs rnpy 60nbWOM ONTUYECKOM YBENIMUYEHUN paccMaTpuBae-
MOro obbekTta (B U3MepuTESbHbIX MUKPOCKOMAX U MpoeKTopax) unm npu
CoYeTaHuM B NpubBopax MEXaHUYeCcKMX M ONTUYECKUX yCTpoicTs (B on-
TuMeTpax). Mpubopbl MOryT 6biTb KOHTaKTHbIMU (ONTUMETPbI, ASIMHHO-
Mepbl) UM 6eCKOHTaKTHLIMKU (pa3fMyHble MOAeNU MUKPOCKOMOB). OHU
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obecneunBatoT U3MepeHve AeTaneit no ogHoi (onTUMeTpbl), ABYM (MH-
CTpyMeHTasNbHble MWKPOCKOMbI, MPOEKTOPbl) MAM TpeM KoopauMHaTaM
(yHuBEpcanbHble N3MepUTEsbHbIE MUKPOCKONbI).
onTumeTp
OnTUMETp — 3TO NpUBOP, OCHOBAHHBIN HA COYETAHNM ONTUUECKOMN
CXEMbl U PbIUYXHOW Mepeaadm U UCNonb3yeMblid AN USMEPEHUS NIUHEN-
HbIX pa3MepoB METOAOM CPABHEHWUSI C Mepoi. MexaHuueckas YacTb npu-
6opa npeobpasyeT nepemMelleHne U3MEPUTENBHONO CTEPXHS B YrI0BOe
nepeMeLleHve 3epkana, a onTuyeckass Tpybka co3gaeT unsobpaxeHue
LLUKanbl, KOTOpOe CMeLLaeTCcsl OTHOCUTENBHO €ro MCXOAHOMO MOSIOXKEHUS B
3aBMCMMOCTY OT Yyr/jia MOBOpPOTa 3epkana. B onTuyeckolt cxeme onTuMeT-
pPOB MCMOJMb30BaHbl NPUHLUMIMbLI aBTOKOMIMMALMM M ONTUYECKOrO pblya-
ra. SBneHue aBTOKONIMMALMK — CBOWCTBA OObEKTMBA NpeBpallaTb ny-
YOK pacxofsilimxcsl fiyyeil OT MCTOYHWMKA, PacnonoXeHHOro B hokyce
06BEKTUBA, B MYYOK NapanienbHbiX, KOTOPbIN MNOCNE OTPAXXEHMS MIIOCKUM
3epkanoMm cobupaetcs B TOM xe ¢okyce obbekTmBa.
MpuHUMNUanbHass  cxema
@" OnTUMETpa npeacTaBeHa
S Ha puc. 4.4 n BKIIIOYAET B
@ cebs cnegylowme snemeH-
e Tol: 1 — namna; 2 — nna-
' CTUHa CO LIKasol 1 MHAEK-
coM; 3 — 3KpaH; 4 — npoek-
Tupylowme 3epkana; 5 —
HenoaBWMXXHOe 3epKano; 6 —
Kavatoleecs 3epkano; 7 —
N3MEPUTESbHBIN CTEPXKEHB.
MpuHUMNUanbHass  cxema
onTMMeTpa npeacTaBneHa
Ha puc. 4.4 n BKIIOYaET B
cebs cnegylowme snemeH-
Tol: 1 — namna; 2 — nna-
CTWUHA CO LUKaNoW W UHAEK-
coM; 3 — 3KpaH; 4 — npoek-
Tupylowme 3epkana; 5 —
HenoaBWMXXHOe 3epKano; 6 —
Kavatoweecs 3epkano; 7 —
N3MEPUTESbHBIN CTEPXXEHBD.

Puc. 4.4. Onmuyeckas cxema onmMMeTpa

MeTponoruyeckne xapakTepnucTukm ontTumeTpa:
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LleHa peneHns, MKM 1,0

Mpeaenbl U3MEpeHU MO LLUKANe, MKM +100
Mpeaens! 4ONycKaeMol MorpeLLHOCTM, MKM +(0,2...0,3)
Hanbonblee nameputensHoe ycunue, H 2,0
Bapuaums nokasaHuii, MKM 0,1

MHCcTpyMeHTanbHble U YHUBEpCasZibHble MUKPOCKONbI

NHCTpyMeHTanbHble U YHMBEpCasibHbIE MUKPOCKOMbI NpeaHasHa-
YeHbl Anst abCoMOTHLIX U3MEPEHUIA YII0B U AJIMH PasfiMyHbIX AeTanen B
NpPsSIMOYrONbHLIX W MONSpHbIX koopavHaTax. B cootBerctBumM ¢ MFOCT
8074—82 BbInycKatoT MUKPOCKOMbI C MUKPOMETPUYECKUMU U3MEPUTENSIMM
[BYX TUNoB: Tvna A — 6e3 Hak/IoHa rofloBKM M Tuna b — ¢ HaKIoHOM ro-
JTOBKM.

YHuBepcanbHble M3MepUTENbHbIE MUKPOCKOMbl OT/IMYATCS OT
MHCTPYMEHTasbHbIX 60MbWMM AMarna3oHOM M3MEPEHWIn U MOBbILIEHHOW
TOYHOCTbIO. B HUX BMECTO MUKPOMETPUYECKMX U3MEPUTENEN NPUMEHEHBI
MWUJIJTMMETPOBBIE LUKaJTbl C OTCYETHBIMW CNPasnbHbIMU MUKPOCKOMaMMm.

HecMOTps Ha KOHCTPYKTVBHbIE pPa3fiMunsi MHCTPYMEHTasIbHbLIX U
YHUBEpPCasbHbIX MWKPOCKOMOB MpUHUMNMANbHAsE CXeMa W3MEPEHUst BO
BCEX MMKpOCKOoMnax 06lias — BU3NPOBaAHUE Pas/IMUHbIX TOYEK KOHTPOU-
pyemoi aetamm (puc. 4.5), nepeMelaeMbIx AN 3TOrO Mo B3aUMHO nep-
MEHAMKYISIPHBIM HanpaBfieHWsIM, U U3MEpPEHUE 3TUX MepeMELLEHNI Mo-
CPEACTBOM OTCYETHbIX YCTPOWCTB. N5l obecreyeHuns fyyllero BU3MpoBa-
HMSI MUKPOCKOMbI CHAabatoT CMEHHBIMU 06bEKTUBAMU Pa3fIMYHON CTENEHN
yBennyeHusl.

MHCTpyMeHTanbHbIN MUKPOCKON WMEET MacCCMBHOE JIUTOE OCHO-
BaHue 1 (puc. 4.6), rae Ha LWapyKOBbLIX HaNpaBASIOWMX YCTAHOBIIEH MpPO-
[OMNbHbIA CTON 2, HECYWMI canaskuy, KoTopble MOryT nepeMellaTtbcsl B
rornepeyHoM HanpasneHun. NpoaonbHOEe MepeMeLleHne OTCUUTHIBAETCA
Mo MUKPOBWMHTY 8, @ monepeyHoe — no MukpoBuHTY 10. LleHa aeneHus
6apabaHoB 060Mx MUKPOBMHTOB paBHa 0,005 MM, npeaen nokasaHui — 0
—25 MM. CTON MOXHO BPY4YHYHO OTBECTM BNIEBO MM OT Cebsi. YCTaHOBMB
MEeXay TOPLOM MUKPOBMHTA WM YNOPHOM MIOWAAKOA KOpryca CTona KOH-
LeBYlO Mepy uam 610K Mep, MOXHO pacluMpWUTb Mpeaen M3MeEpPeHuin Ao
150 MM B NpofoOnbHOM HanpaBnaeHun 1 o 50 MM B nonepeyYyHoM.

[nsi TOYHOro COBMELLEHUSI IMHUM M3MEPEHMS pa3Mepa C Harnpas-
JIEHWEM MPOAOSILHOrO MM MOMEPEYHOro MepeMeLLEeHNs CToMa Ha canas-
Kax UMeeTCs MOBOPOTHbIM CTON C NpPeaMETHbIM CTeknoM 3. MoBOpoT ero
BOKPYI BEPTMKaSIbHOW OCK MPOM3BOAMTCS MaxOBMYKOM 9, MocCie Yero oH
3akpennsieTcs BUHTOM 11. Mnockyto AeTanb yCTaHaBAMBAKOT Ha CTEKJISH-
HOW NSacTMHE CToMa TaK, YTobbl HanpaBleHWe M3MepSiEMbIX Pa3MepoB
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COBNAaso C IMHNEN NPOAOIILHOMO MMM MOMNEPEYHOro MEPEMELLIEHNS CToNa.
TybyC MUKPOCKOMa C OBbLEKTUBOM 3aKpensieH B KPOHLUTEWHE 7, KOTOpLIN
MOXHO nepeMelllaTh MO BEPTMKA/bHLIM HANPaBNAIOLWMUM CTOWKU 4. Ons
TOYHbIX YrNIOBbLIX M3MEPEHUIA NpelycMOTPEHa YriioMepHasi rofioBKa C OT-
CYETHLIM MMKPOCKOMOM 6. LMnuHapuyeckue feTanu ycCTaHaBMBaloT B
LIeHTpax CbEMHOr0O CTOMMKA, YKPENISIEMOro Ha NPeIMETHOM CTeKNe.

@ (D
e e
E A f

b S -

1...——

Puc. 4.5. CxemMa BM3MpOBaHUS: Puc. 4.6. BHewHuWt BUA WHCTPYMeHTanb-
1 — u3MepuTenbHbIl CTOM; 2 — M3Mepsie-  HOro MUKpocCKona
Mast feTanb; 3 — okynsp; A — NUHEWHbIN

pa3mep

MeTponoruyeckme XxapakTepucTukn MMKpoOCcKona:

BepxHue npeaenbl U3MEPEHU, MM:
B MPOAO/ILHOM HarpasiieHnn 150
B NOMepeyHOM HanpasieHun 50
[nanasoH “3MepeHuin yrnos, ° 0...360
LUeHa peneHus wkansl 6apabaHoB M1kpoMeTp. ronosok, MM 0,005
LleHa geneHuns wKanbl HAaKoHa SIMHUW LEHTPOB 15’
Makc. aameTp NpoBepsieMoro u3aenusi, Mm 85
LleHa aenenus WKkanbl yrioMepHOW royioBKu 1’
Mpenen 0CHOBHOM OMYCKAaeMOW MOrPELLUHOCTM, MKM 3
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MeTtoagnueckue yKka3aHUs No BbiNOJIHEHUIO USMEPEHUH

1. KoHTpO/b NapaMeTpoB AeTaniv MUKPOKAaTOPOM U ONMTUMETPOM.

1.1. Mpu nomolum 6110Ka KOHLIEBLIX Mep, KOTOpPbIA paBeH HOMU-
HaJIbHOMY 3Ha4yeHUI0 KOHTPOSIMPYEMOro pa3sMepa, YCTaHOBUTb W3Mepwu-
TeNbHbIA NPUEOP Ha HYb.

1.2. YCTaHOBUTb A€Tanb B U3MEPUTESIbHYIO 30HY.

1.3. Onpepenutb NokasaHus npubopa Mo CeyeHusiIM U AMaMeT-
pasibHbIM MJTIOCKOCTSIM COMMIAaCHO CXEME U3MepeHUit (Tabn.1).

1.4. 3aHecTn B NMpPOTOKON OTYETA BEIMYMHY OTK/IOHEHUS OT HO-
MWHaNbHOrO pa3Mepa M paccuuTaTh AEWCTBUTENbHbIM pa3mep. daTb 3a-
KSloYeHne 0 rogHoCTU aetanu (Tabn.2).

2. 3HaKOMCTBO C 60/bLLIMM UHCTPYMEHTANbHBIM MUKPOCKOMOM.

2.1. N3yunTb KOHCTPYKUMIO 6OMBLLIOrO0 MHCTPYMEHTANbHOrO MMK-
pockoria.

2.2. 3y4nTb NpUHLUMNNANBHYIO CXEMY U3MEPEHMS Ha MUKPOCKONE.

KOHTpO/ibHbIE BOMNPOCHI

1. Kakve MeToabl U3MepeHuii Bbl 3HaeTe? B uem oTnmume abco-
TIOTHOIO Y OTHOCUTENBHOrO METOA0B U3MEpPeHUs?

2. MnockonapannenbHble Mepbl [UIMHBI, X CBOMCTBA U Ha3HaYeHWe.

3. Kakue npeobpa3syiolume MexaHu3Mbl Bbl 3HaeTe?

4. KakoBa 06/51acTb NPUMEHEHWSI CPEACTB U3MEPEHUI U KOHTPOSIS
C NPY>XMHHOW nepeaayen?

5. MukpokaTtop. KoHcTpykums npubopa.

6. MukpokaTtop. MpuHUMN AeicTBUS Npubopa.

7. KakoBa 0611acTb NPUMEHEHNSI CPEACTB U3MEPEHUI U KOHTPOSISI
C OMTUKO-MeXaHN4eckuM npeobpasosaHmemM?

8. OnTumeTp. B yem oTamnumne npeobpasyolmx MexaHU3MoB 13-
MepuTenbHbIX NpUbopoB?

9. YCTpOIACTBO M NPUHLUMM AENCTBMS ONTUMETPA.

10. YCTpoiCTBO M NpUHUMN AEACTBUS MHCTPYMEHTASIbHOMO MUK-
pockona.

11. TMpuHUMNUanbHasi CxXeMa W3MEpPeHWUst WHCTPYMEHTasIbHOro
MUKpOCKONa.

12. OcCHOBHble METpOSIorMyYeckue XapakTepUCTUKM WHCTPYMEH-
TalbHOr0 MUKpPOCKOMaA.

13. Yto Takoe «appeTup» 1 Af1s1 Yero OH CITyXuT?
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dopmMa oTuera
1. Llenb paboTsl.
2. ObopynosaHue.
Tabnuua 1

MeTponoruyeckne xapak-
TEPUCTUKM

Tun npubopa
LleHa genexHus, MM .
[lManasoH nokasaHui, L

MM
[Jonyckaemas no- — === L4 — -
rPeLHOCTb NoKasa-

HUWA, MM
N3mepuTenbHoe ycu-
nve, H

3. Pe3ynbTaThl n3MepeHus

HasBaHue CxeMa “3MepeHus

Tabnuua 2

MpenenbH.

lMokasanus no wkane Cp. 3Ha-
pasmepbl, Pasmep P

KoHTpon. YeH. noka- | Cp.aeicr.
a3Mpe MM broka rPHG0pa, M 3aHUi paglMe
P P KOHLIEBbIX P P

MM . CeueHunst | OTKIOHEHME, npubopa MM
max | min Mep, MM ’ prioopa,
1 Hanp. MM MM

4.BblBOAbI: 3aK/H0MEeHMe O FOAHOCTY AeTanw.

JintepaTtypa

1. Kownsikosa WU.I. Teopmsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalUMHOCTpoeHun: yd. nocobue/ W.I'. Kownsikosa, O.F0. CopoukuHa,
E.H. 3akanuH. — Poctos H/A. U3a.ueHTtp AITY, 2013.

2. Apucros A.WN. MeTtponorus, ctaHaapTusaums, ceptudukanms.
YuebHuk. — M.:U3a.ueHTp «Akagemus»,2008r.

3. AHyxuH B.W. Jdonyckun u nocagkun. Yu.nocobue. — CI6.: MNutep,
2006.

4. benknmH U. M. donyckn u nocagku. — M.: MalwMHOCTPOEHMUE,
1992.

5. Oonycku u nocagku. Cnpasoynuk./Toa pea. B. A. Mdrkosa. —
J1.: MawwuHocTtpoenne, 1982, u. 1, 2.
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Jla6opaTopHasa pa6ora N25

KOHTPOJ1b MNAPAMETPOB U3ENUIA
PbIYAXKHO-MEXAHNYECKUMU NPUBOPAMU

Llenb pa6oTbl
3HaTb Ha3HaueHue, YCTPOMCTBO, XapaKTeEPUCTMKY U MOpSAOK pa-

60T C M3MEpUTENbHBIMU CPeaCTBaMM.
YMeTb  KOHTPO/MPOBaTb  pa3Mepbl  [eTaneil  pblYaxHo-
MeXaHUYECKMMN U3MEPUTENbHBIMW CPEACTBaMM U AenaTb 3aK/loYeHne o

rogHOCTU AeTanun.

O6opypnoBaHue
1. Habop nnockonapannenbHbiX KOHUEeBbIX Mep AfuHbl. [OCT

9038-90.

MHavkaTop yacosoro tuna U4Y. MOCT 577-88.
MHAanKaTopHbIN HyTpoMep Tuna MH. TOCT 868-82.
Ckoba nHaukatopHast CU. TOCT 11098-75.

Ckoba pbluaxkHas CP. TOCT 11098-75.

O61beKT M3MepeHuit
CryneHuatbiit Ban (puc.5.1).

vihwnN

224708
229,75 13
59,8 074

D750 _

Puc. 5.1. CTyneHYaTbli1 Ban € yKa3aHWEM KOHTPOJIMPYEMbIX pa3MepoB

MeToa cpaBHeHUs C Mepoii

MeToA CpaBHEHMSI C MEPOI 3aK/IOYaETCs B OMNpeaesieHn 3Hade-
HUSI OTKIOHEHWS U3MEPSIEMON BENIMYMHBI OT M3BECTHOrO pa3Mepa ycrTa-
HOBOYHOW Mepbl un obpasua. MickoMasi BennumHa D HaxoauTcs anreb-
pavyeckMM CyMMMpOBaHWMEM pa3Mepa Mepbl L M MokasaHuii npubopa
AD=L+A.

MnockonapannesibHble KOHUEBbIe Mepbl ANUHbI (MTKM)

MnockonapannenbHole KOHLUEBble Mepbl AnvHbl (Mnakat 10)
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npeaHasHaveHbl Ans UCMOob30BaHNS B KavecTse:

— pabounx Mep ANs peryMpoBKM M HACTPOMKM MOKa3blBAOLLMX
N3MepUTESbHBIX NPUBOPOB U A1 HENOCPEACTBEHHOMO U3MEPEHMUS IMHEN-
HbIX Pa3MePOB MPOMbILLSIEHHbIX U3AENUIA;

— pabounx Mep, COBMECTHO C HabopoM MPUHAAMEXHOCTEN, ANs
TOYHOW pasMEeTKM AeTanel;

—3TanoHHbIX Mep ANs nepejayn pasMepa eavHWUbl ASIMHbI OT
MepPBUYHOrO 3TasloHa A0 KOHLEBbLIX Mep MeHbLUEN TOYHOCTU, AN rpagyu-
POBKM U NOBEPKM U3MepUTeSNbHbIX Nprbopos.

— KoHueBble Mepbl AfMHbI 061aaatoT addekToM MONEKyIspHOro
cuenneHvs (NPUTUPAEMOCTb) MO U3MepUTENbHbIM (MOMPOBaHHBLIM) MNO-
BEPXHOCTAM, UTO 0becneumBaeT BO3MOXHOCTb CHOpkn Mep B 610Kku pas-
JIMYHON ANUHBI.

—Mpu coctaBneHnn pasmepa (6n10ka) M3 KOHUEBbLIX Mep ANWHbI
PYKOBOACTBYIOTCS CreAyHoLWMM NpaBUIoM:

— cocTaBneHne 610Ka HauMHaTb C NMTOK MeHbLUEro pasMepa;

— UCMOSIb30BaTb HaUMeHbLLee YN0 MUTOK.

Hanpumep, pa3mep 25,75 MM MoxeT 6bITb MONydeH creayowmm
obpasoM. BblbuvpaeMm nepByto NAMTKY M3 Habopa ¢ pasmepoMm 1,05 mm.
3aTteM, BbluMTas u3 pasmepa 25,75 pasmep 1,05, nonyymm ocTaTtok B BU-
Je pa3Mepa 24,7 MM. BTopylo nanTKy BblbMpaeM co 3HaueHueM nocnea-
Hell uncpbl npeablaywero octatka, T.e. 1,7 MM. Crneaytowmii ocTaTok
paBeH 24,7-1,7=23 MM. [03TOMy TpeTbs MAUMTKa UMeeT pa3mep 3 MM.
[Oanee 23-3=20 MM. YeTBepTas nauMTka BbibpaeTcs HOMUHANOM 20 MM.

Wtak: 1,05 + 1,7 + 3 + 20 = 25,75MM.

N3mMepuTenbHble rOJIOBKU

M3MepuTeNbHBIM - YCTPOCTBOM NPUGOPOB NS OTHOCUTESbHBIX
U3MEPEHUIA SBNSAIOTCS U3MEPUTESbHBIE TOSIOBKA. 3TO MEXaHUYECKUE OT-
CYETHbIE YCTPOWCTBa, Npeobpasyiollme Masble NocTynaTesibHble nepeMe-
EHNA M3MEPUTENIbHOIO HAKOHEUYHMKA BO BpallaTeSilbHOe [ABMXXEHUE
CTPenKu.

Haubonbluee pacnpocTpaHeHWe NoNyYnnv rofioBKM, B KOTOPbIX
UCMONb3YIOTCA NpeobpasyloliMe MexaHu3Mbl, coaepikalive 3y6uaTble,
PbIYAXHO-3y6uaTble U Nepeaaym C NPY>XMHHbBIM MeXaHM3MoM. MeTponoru-
YecKMe XapaKTEPUCTMKM FOJIOBOK NpuBeAeHb! B Tab. 5.1.

MuaukaTop uyacosoro tMna (puc. 5.2)- u3MepuTenbHas ro-
NoBKa C 3ybuaTtoi nepeaaveit, NpeaHasHayeHHas AN1sl IMHENHbIX U3Mepe-
HUIA, @ TaKXKe AN KOHTPONS KPYriocTyu, NPsIMOSIMHENHOCTU, MIOCKOCTHO-
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CTW, KOHYCHOCTU U T. N. OBLMI BUA UHAMKATOPHOM FONIOBKM C LiIeHOW fe-
nenns 0,01 MM M MpUHUMNKWANbLHAs CXeMa ee YCTPOMCTBA MOKasaHbl Ha

puc 5.2, a.
Tabnuua 5.1
OCHOBHble METPOJIOr'MYECKNE XapaKTEPUCTUKU
N3MEPUTESIbHbIX MOJIOBOK
Mpenen ) Liena [Inanasox [Jonyctumas
n3MepeHun " NorpewwHoCcTb N3meputenbHoe
aenexus, NnoKasaHuu,
npubopa MM MM cpeacTea ycunue, H
B LIe/IoOM, MM M3MepeHUsi, MM
MHavkaTopHbI HyTpoMep T1na HU
3-18 [ 0001 | £0,5 | + 0,003 2,5-45
WHankaTopHble ckobbl Tvna CU
0-50 61
50 - 100 0,01 +3 + 0,006 8+2
Pblya)kHble ckobbl Tna CP
0-25
25 - 50 0,002 +0,08 +0,002 7+2

B uvHAMKaTOpax 3TOro TuMa nepeMelleHne WU3MepuUTenbHOro

CcTepXxHs 1 ¢ HakoHeuYHMkamu 10 u 11 BbI3bIBAET NepeMelleHne 60sbLoii
CTpesiku 2 no wkane 3 1 Manoi cTpenku no wkane 4. Lkana 4 — ykasa-
Tenb 060pOTOB, TO €CTb MO HeW OTCYMTHLIBAETCS Lenoe 4ncio o06opoTos
60/bLLON CTpesku 2.

MepeMelleHne ykasaTens NpouM3BOAUTCS NPU MOMOLUM 3y6uaTol
nepefiayn, CxeMa KOTOpoi u3obpaxkeHa Ha puc. 5.2, 6.

B § s . ) i

Puc. 5.2. MIHavkaTopHas ronoska: a) obLmMii BUA MHAUKATOPHOMN FONOBKU
c ueHolt aenexns 0,01 mMm; 6) eé NpuHUMNManbHas cxema

Ha uaMepuTensHoM cTepkHe 1 HapesaHa 3ybuatas pevika. Mpu
U3MEPEHUM AETANN JIMHENHOE MEPEMELLEHNE U3MEPUTENBHOMO CTEPXKHS
BbI3bIBAET MOBOPOT Masnoro 12 u 6onblioro 13 3y6uaTbix KONEC, CUASALLMX

32



Ha ofHOM ocu. 3yBuaToe Koneco 13 cuennsercs ¢ konecoMm 14, Ha ocu
KOTOPOro ykpensneHa 6onbLias crpenka nHankaTopa. Manas crpenka yka-
3aTens NoOBOPOTOB YKpensieHa Ha ocu 3ybuatoro koneca 12 u 13. 3ybua-
Toe koneco 15 M CBA3aHHLIM C HUM BONMIOCOK 16 CryXaT Ans yCTpaHeHus
60okoBOrO 3a30pa B nepefade, obecneunBasi NOCTOSHHOE KacaHue Mpo-
¢uneit 3ybbeB npu NpsiMoM U obpaTHOM xofe. MpyxuHa 17 cnyxuT ans
co3aaHuns usmeputensHoro ycunus 200 + 80 r.

B vHaMkaTope c ueHoi genenusi 0,01 MM nocTynaTefibHOMY ne-
peMeLLeHnIo u3MeputensHoro ctepxxHs 1 Ha 0,01 MM COOTBETCTBYET ne-
peMeLleHre 60sblIoi CTPENKKM 2 Ha 0AHO AeneHue wkanbl 3. LWWkana uH-
avkatopa BMecTe ¢ 0604KOM 5 MOXeT noBOpauYMBaTbCsl OTHOCUTENBbHO
Kopnyca npvbopa TaK, YTo NPOTUB GOJbLIOW CTPENKM MOXHO YCTaHOBUTb
No6oN WTpMX LWKasbl. HekoTopble MHAMKATOPbl CHabXeHbl CTOMOPHbLIM
YCTpoMCTBOM 6. N8 paboTbl MHANKATOP YKPENSIOT 3a MNb3y 9 uUu yiu-
KO 7, pacriofioXXeHHOMY Ha Kopriyce 8, B pas/iMyHbIX CTOMKaX UMK LTaTMBax.

MHAMKaTOPHbBIN HYyTpOMeEp

M3MepuTenbHbIM  YCTPOMCTBOM B MHAMKATOPHOM  HyTpoMepe
(puc. 5.3, a) cnyxuT uHamkatop. B HyTpoMepax obbl4HOro TMNa npumMe-
HAOTCS MHAMKATOPbI C UeHol aeneHns 0,01 MM, B MHAMKATOpax MOBbI-
LIEHHOW TOYHOCTU — pblYaXXHO-3yb4aTble FOMI0BKM C LieHoW aeneHus 0,002
nnn 0,001 mm.

Puc. 5.3. UHanKaTOpHbIN HyTpoMep: a) obwuii Bua HyTpoMepa, 6) ero yc-
TaHOBKA Ha HOJb, B) NPOLIECC U3MEpeHUs]
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WHaukaTop 1 BcTaBnseTcs B TpybKy HyTpoMepa 2 1 3aKpennseT-
CSl LI@HroBbIM 3aXMMOM, pPa3pe3HbiM KosbLOM 13 U raiikoi 14.

N3MepuTenbHbIE CTEPXXHU — MOABMXKHBIA 3 W HEMOABWXHLIN 4
(cMeHHasi BCTaBka) — pacrosioXeHbl B kopryce 5. M3MepuTenbHblin cTep-
XeHb 3 OKAHYMBAETCS K/IMHOM, KOTOPbIM MpW MepeMeLeHUN CTEPXKHS
[EeNCTBYET Ha LWapuK 6, NepeaatoLLmin ABUXKEHUE Ha CTEPXKEHb 7 U U3Me-
PUTENbHBLIA CTEPXKEHb WMHAMKaTOpa. [lepedaToyHoe OTHOLLEHME paBHO
eanHule. LieHTpupytowmin MOCTUK 8 LIApHUPHO COeAMHEH Yepes3 ocb 9 ¢
KopnycoM 5. Ycunne MocTtuka cosgaetcst npyxuHoi 10, aencrsytoweid Ha
MOCTUK yepe3 Konnadok 11. U3mepuTenbHoe ycunue co3faercs MHAnKa-
TOPOM W MpPYXWHOM 12.

K HyTpoMepy npunaraeTcs WecCTb WTYK CMEHHbIX U3MepUTENbHbIX
BCTaBOK 4, ABe WWaibbl 15, ABa yanuHMTENs 16 1 ko4, ITOT Habop no-
3BOSISIET U3MEHSATb HYNEBYIO YCTaHOBKY npubopa Ha 0,5 MM B npeaenax
nsmepeHuns 18-50 mm. lMpu pabote npubop cneayer aepxatb 3a Tenno-
N30MSLUMOHHYIO pyyKy 17.

YcTaHoBka Hynsa npubopa (puc. 5.3, 6) npoussoagutca no 61oky
N3 KOHLEBbIX Mep ASIMHbI 5, paBHOMY HOMWHANbHOMY AMAMETPy nsmepsie-
MOro oteepcTus. KoHueBble Mepbl TWATeNbHO MPOMbLIBAKOT HEH3MHOM ©
npuTUpatoT Apyr K apyry. K cocraBneHHoMy 650Ky NpuTUpatoT BOKOBUKM
3 1 4. HebonbluMM MOKAYMBAHUEM HAXOAST KpalHee MoMoXeHne 60sib-
LIOW CTPEenKM MHAMKATOpa 1 Npu ABMXKEHUM ee MO YacoBoW cTpenke. K
3TOMY MOJSIOXKEHUIO CTPesiku, KoTopoe 6yaeT COOTBETCTBOBAaTb HaUMEHb-
LeMy pacCTosiHMIO Mexay H6okoBMKaMu, TO eCTb pa3Mepy 6510ka nauToK,
NMOBOPOTOM LUKabl NOABOAAT HyfneBoe AeneHue. MNMOBTOPHbIM MoKadvBa-
HMeM npubopa NPOBEPSIIOT NPaBU/IbHOCTL HYMEBOW YCTaHOBKM U 3aMeya-
lOT NOKa3aHWe ykasaTesnsi 060poToB. VIHAMKATOPHbIN HYTPOMEpP OCTOPOX-
HO BbIBOAST M3 MPOCTPAHCTBA Mexay OOKOBMKAMU U, OTXKMMas LEHTPU-
PYIOLLMIA MOCTUK 2, BBOASIT B OTBEPCTME BTYSIKM ANS NMPOM3BOACTBA 3aMe-
poB no cxeme (puc. 5.3, B).

HebonblinM nokauveaHveM npubopa cnesBa HanpaBO HaxoAsT
HauMeHbLLee NnokasaHue, COOTBETCTBYIOLEEe ANaMeTpy OTBepCTUsl, a He-
60/bLLUIMMM NMOBOPOTAMM BOKPYF BEPTUKANbHOM OCM — Haubosbluee Moka-
3aHue npubopa. [eNcTBATENbHBIN pasMep OTBEPCTUSI paBEH OTKIIOHEHWIO
OT Hynst (C y4eToM 3Haka) ntoc pasMep 65oka. Mpu CHATUM MOKa3aHMiA
Mo LiKane crnefyeT yuuTbiBaTbh M3MEHEHME MOSIOXKEHUS CTPENKU yKasaTens
060pOTOB, MOC/Ne OKOHYaHUSI U3MEpPEHUs — MPOBEPUTL HyNeBOe MoKasa-
Hue npubopa.
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PbiyaxHas ckoba

PbluaxkHasi ckoba (puc. 5.4) npefHasHadeHa ANst USMEpPEHUA Ha-
PY>XHbIX SIMHENHbIX pa3MepoB (MnakaT 13). B kayecTBe nepeaaToyHOro
MexaHu3Ma B ckobax WCNonb3yeTcs pblyaxkHas nepepadva. lNoasuxHas
naTka 2 AEMCTBYET Ha pbluar 3, Ha KOHLE KOTOpOro UMeeTcst 3yb4yatbii
cexkTop 4. MocneaHuit 3aLennseTcs ¢ 3yb4YaTbiM KOIECOM 5, Ha OCU KOTO-
poro nocaxeHa crpenka 6. Ckoba cHabxxeHa appeTMpoM 7, C MOMOLLbIO
KOTOPOro CMeLLaeTcs NOABMKHAA NATKa 2 Npu yYCTaHOBKe CKobbl Ha Ae-
Tanb. HenogBwxHas nsTka 1 npu HacTpoiike Ha pasMep CMeLllaeTcs C
MOMOLLbIO ralkM 8 M CTOMOPUTCS KOMMAykoM 9,KOTOpLIA BbIMOSHAET
(byHKUMIO KOHTpPraiku k BUHTY 10.

Puc. 5.4. MpuHuMnuanbHas CXeMa pbl4aXKHOM CKO6bI

MeToanueckue yka3aHus Mo BbiMOJIHEHUIO U3SMEPEHUI

- 03HAKOMWUTbLCS C PUCYHKOM KOHTPONMPYEMOW AeTanu, BbibpaTb
KOHTpOSIMpYyeMbIi pasmep (Tabn. 1);

- Npu nomoLum 6,10Ka KOHLEBbLIX Mep, KOTOPbIA paBeH HOMUHANb-
HOMY 3HaY€HWUIO KOHTPOSIMPYEMOro pa3Mepa, YCTaHOBUTb U3MEPUTENbHII
npubop Ha HyNb, METOAbI HACTPOVKM NPUBOPOB NPUBEAEHbI HA MiakaTax
11-13;

- YCTaHOBUTb AeTallb B U3MEPUTENbHYIO 30HY;

- onpefenuTb nokasaHus npubopa (nnakaTel 11-13) No ceyeHu-
SM 1 AMaMeTpasibHbIM NIOCKOCTSIM COMIAaCHO CXEME M3MEPEHMIA;

- 3aHeCTU B NPOTOKON OTYETA BESIMUMHY OTKIOHEHWS OT HOMWU-
Ha/lbHOro pasMepa M paccuMTaTb AEUCTBUTENbHLIN pa3Mep (Tabn. 2).

KOHTpO/IbHbIE BOMNPOCHI

1 Kakue MeTozbl U3MEpPEHUIM Bbl 3HaeTe?

2 MNnockonapannesibHble Mepbl AfIMHbI, X CBOWCTBA M HasHaYeHNe?

3 Kakue pasHOBMAHOCTM U3MepPUTENbHBIX MOSIOBOK Bbl 3HaeTe?

4 ONUWNTE METOAMKY HACTPOMKWU HYNEBOrO MONOXEHUS UHAMKA-
TOPHOro HyTpoMepa.
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5 OnuwmTe NpuHUMN paboTbl MHAMKATOPA YacoBOro TUNa.
6 [aiiTe onncaHne NPUHLMMUANBHOM CXEMbI PblYaXKHOMN CKOGbI.

dopmMa oTueta
1 Llenb paboTsl.
2 O6opyaoBaHue.

Tabnuua 1
HasBa- MeTponornyeckme KoHTposnun- CxeMbl U3MepeHUin CTyneHyaTo-
Hue XapaKTepUCTUKM pyembli1 na- ro sana (puc. 5.1)
npubopa pameTp

WHauka- | Tun npubopa
TOPHbIN LieHa nene-
HYTpO- HUSI, MM @24 (*%%)
Mep [vnanasoH
nokasaHum,
MM
[Jonyckaemas
MorpeLHoCTb
nokasaHum,
MM
N3mepuTens-
Hoe ycunue, H

-N—HeoN—-

it
i

WHauka- | Tun npubopa
TopHas | Llena perne- 825,75(-0,024)
ckoba HUS, MM

i
[nana3oH /
MoKasaHui, 859,8(- 0,074)
MM i
;’J_ILI
i

[Jonyckaemas
NOrpeLLHOCTb
nokasaHui,
MM
N3mepuTens-
Hoe ycunue, H

Polyax- | Tun npubopa
Has LleHa pnene-
ckoba HUS, MM
[lnanasoH 829,75(-0,130)
nokasaHui,
MM
[Jonyckaemas
NOrpeLLHOCTb
nokasaHui,
MM
N3mepuTens-
Hoe ycunue, H

@ D | D
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3.Pe3ynbTaTbl U3MEPEHUIA.

Tabnuua 2
I:EI?SQ: Pasmep | lMokasaHus Mo wkane CpenHee CpeaHmit
KOHTpUOJ'IM- Mepb, MM 6noka npubopa, MM 3HayeHune feficTB-
pyeMmbii pas- . KOHLe- Cove- nokasa- TenbHLI
mep, MM ) BbIX OTKNOHe- HUI npu-
max | min Mep, MM HUS U Hie, MM 60pa, MM pasmep, MM
Hanp.
«M3mMepeHne NHAMKATOPHBIM HYTPOMEPOM»
I-1
1-2

II-1
1I-2
«M3MepeHne MHAMKATOPHOW CKOBOM»
I-1
1-2
II-1
-2
«M3MepeHmne pblyaxHOW ckobom»
I-1
1-2
II-1
II-2

4. BblBOA: 3aK/OYEHNE O FOAHOCTU AETanu, T.e COOTBETCTBME
CpeaHero AeMCTBATENLHOrO pa3Mepa pasMepy, YKa3aHHOMY Ha YepTexe.

JintepaTtypa

1. Kownsikosa WU.I. Teopnsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalmHOCTpoeHun: yyeb. nocobue/ W.I'. Kownskosa, O.H0. CopoykuHa,
E.H. 3akanuH. — PoctoB H/[: U3a.ueHTp AOITY, 2013.

2. AHyxuH B.W. Jonycku n nocagku. y4eb. nocobue. — CI6.: MNu-
Tep, 2006.

3. benknH N. M. [onyckn n nocagku. — M.: MalUMHOCTPOEHME,
1992.

4. Jonyckn n nocagaku. cnpasod./noa pea. B. [. Msrkosea. — J1.:
MawmuHocTpoeHne, 1982. 4. 1, 2.
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Jla6opaTopHasa pa6ora N26

HOPMWUPOBAHUE U KOHTPOﬂvaTK.ﬂOHEHVIVI
®OPMbI AAETAJIEN

Llenb pa6oTbl
MoNy4nTb HaBbIKW MPUMEHEHUSI CPEACTB M3MEPEHMI OTKIOHEHMI
(hopMbl; HOPMUPOBAHKS M ONpPeAENEHNs NMOFPELLHOCTEN U KOHTPONS A0-
nyckoB hOpMbl MOBEPXHOCTEN AETaneN.
O6opypnoBaHue
1) MHaukaTtop yacosoro Tvna (UY); 2) croiika ans UY; 3) nsme-
puTenbHasl npu3ma; 4) ckoba pbluaxkHas UM MHAMKATOPHas.
O61beKT u3MepeHuit
KoHTponupyeMasi aetasnb — CTyneH4aTbiin Ban (puc.6.1).
OCHOBHBbIE NOJI0XKEHUSA
leoMeTpuyeckasi TOYHOCTb /IIO6OIN AeTanu XapakTepusyeTcsl He
TOJIbKO TOYHOCTbIO OTAENbHbLIX Pa3MEPOB, HO U TOYHOCTbIO NMOBEPXHOCTEN,
obpazytowmx aetanb. OTKIOHEHUS (POPMbl MOBEPXHOCTEN CHUXKAOT 3KC-
MyaTauoHHbIE U TEXHOMIOrMYeCKMe NokasaTenn usaenuin. MpuumnHel 06-
pa30BaHWsl NOrpeLHocTe popMbl Te XKe, YTO U MPUYKHBI, Bbi3biBatowme
paccesiHMe pa3MepoB (HETOYHOCTM CTaHKa, M3HOC MHCTPYMEHTa W npu-
cnocobnenui, konebaHus TeMnepaTypbl obpabaTbiBaeMoi AeTanm U us-
MEpUTENbHOMO MHCTPYMeHTa U T.4.). Ha-
npuMep, MpuUYMHaMK MOSIBNIEHWS] OBaslb-
HOCTU UMIMHAPUYECKUX AETanei sIBns-
L I0TCS OBANBHOCTb 3Ar0TOBKM, OBA/ILHOCTL
- OMOPHBLIX MOBEPXHOCTEN LWNUHAENS Me-
a Tannopexylwero CraHka, ynpyrue ae-
f O ¢dopMaumm 3arotoBok (0COHBEHHO TOHKO-
—l0.05 CTEHHbIX) Npu 3akpenneHnn u ap. Or-
PC. 6.1. CTynesuaTbiii Ban paHka Haubonee 4acTto BO3HMKAET MNpu
(KoHTporMpyeMas aeTanb) obpaboTke UMAMHAPUYECKUX MNOBEPXHO-
CTel 3aroToBOK Ha 6ecueHTpoBoLMEO-
Ba/IbHbIX CTaHKax (pe3ynbTaT NpOoCKasib3blBaHUsl 3arOTOBKM Ha oropax).
PacnpocTpaHeHHON NpUYMHON NOSIBAEHUS OrpaHKK npu obpaboTke sBAs-
erca fedopmaums npyu 3akpensieHMn 3aroTOBKWM B NATpoHe CTaHka. Ha-
npuMep, Npy 3aKpenieHun BTYNIKA B TPEX- UM YETLIPEXKYAaUKOBOM Ma-
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TPOHE 4acCTO MNOABNIAETCA OrpaHKa C 4uCJioM rpaHef/'l, paBHbIM 4KUCNy Ky-
J1a4yKOB.

TTpricraronas 1I0CKoOCTh ITpuieraromas opsmas

Puc. 6.2. OTKIOHEHUS1 POPMbI MIOCKMX MOBEPXHOCTEN:
@) NJI0CKOCTHOCTU; 6) NPSAMOSIMHENHOCTM

Ilpuneraroummit npodams
llpuneraromas oKpy»KHOCTH Peanpuniii npodws
/2
A"
<]
L ~ PeansHas
NMOBCPXHOCTE
TIpunerawoumui THTAHAP
Peanbubiii mpoduins
a) 6) B)

Puc. 6.3. OTkNoHeHUs hOpMbI LIMIMHAPUYECKMX MOBEPXHOCTEN: @) KpyriocTy;
6) npodunsa NpoaoNBLHOMO CeYEHUS]; B) UMIMHAPUYHOCTH

Ona obecrneyeHns TpebyeMoi TOYHOCTU MapaMeTpoB M3Aenus,
€ro BbICOKOIN paboTocnocobHOCTU U AOATOBEYHOCTM B paboumx yepTexax
[eTanein HeobxoaAMMO YKasblBaTb HE TOSIbKO OTK/IOHEHUSI PAa3MEPOB, HO U
Jonyckn ¢opMbl M PacrionoXeHWsl MOBEPXHOCTE. 3T AOMYCKM
YKa3blBaKOTCA UCKIIOUYUTENBHO AN1S Crlydaes, Koraa norpewwHocTu gopmbl
OOMKHbI ObITb MeHblle Aonycka Ha u3rotoeneHue (puc. 6.2, a). lMoa
OTK/IOHEHWEM  (opMbl A MOHWMMAKOT  pacCTosiHUe OT  peasibHoM
MOBEPXHOCTW, OrpaHUYMBAIOWEN [eTaNb OT OKpYXaloWen cpeasl Ao
npuneralolein, B KayecTBe KOTOPOM  MCMOSb3YeTCsl  MOBEPXHOCTb,
nMmetowass opMy HOMMHANbHOW, 3aJaHHOM YepTeXoM pAeTarm, |
COMpUKAcaloLLasiCs C peasibHoM TaK, YTO OTK/IOHEHWE OT ee Haubosee
YOAneHHOW TOYKWM peanbHOM MOBEPXHOCTM MWMHWMMAnbHO. [puMepdl
OTKJIOHEeHMS (hopMbl NpuBeaeHbl Ha puc. 6.2, 6.3 1 B Tabn. 6.1, 6.2.
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Tabn. 6.1.

Buabl AOMYCKOB M OTKIOHEHUI hOPMbI

YcnosHoe Bz YaCTHOMO Scku3
Bua ponycka 0603Ha4eHne OTKJIOHEHMS
OTKJIOHEHWSI (POPMbl
Jorycka GopMbl
’7 BbIMYKOCTb Wf
lNnockocTHOCTM
BOTHYTOCTb 4
MpsAMONMHENHOCTM
LnnmHapuyHocTH B
O OBasnbHOCTb 3
A d max—d min
= > N
Kpyrnoctu O
OrpaHka @
_— KoHycoobpasHocTb
— A_dmax—dmin 3
2 3
Mpodmns BoykoobpasHoCTb
NpOLOLHOIO d max— d min
ceyeHus A="°22 %
2
CennoobpasHocTb
d max— d min
AN=—————
2
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CBefieHMs1 O Mpefe/bHbIX OTKIOHEHUAX (OpMbl YKasblBaloT B
NpPsSMOYroNbHOM paMKe, pa3fefieHHoW Ha [ABe YacTi, B KOTOPbIX
NocneaoBaTeNbHO PacronaraloTcs: YCIOBHOE 0603HAUYeHUE OTK/IOHEHUS,
npeaenbHoe OTKIOHEHWE MW A0NYCK B MUMINIMMETPaX.

Tabnuua 6.2.
MpuMepbl YCNOBHbIX 0603HAYEHNI OTKIIOHEHWIA
¢hopMbl NoBepxHOCTEM

HaumeHoBaHue n onpeaenexve MpuMepsb! ykasaHua A0OMYCKOB Ha
OTK/IOHEHWS yepTexax
1. [Honyck NpSIMONIMHENHOCTH - a0 (—[6.07]

Hauborbluee  paccTosHMe OT  ToYek
peanbHOro Mpoduns [0 npuneratoLlei
npsMoit

2. [onyck NIOCKOCTHOCTU — Haubonbluee
paccrosiHne OT  TOouYek peanbHoM
MOBEPXHOCTY A0 NpuneratoLeit NIockocTv

3. [Honyck «kpyrnmoctu — Haubonbluee
paccTosiHMe OT ToYeK peasibHoOro npoduns
[10 NpUneratoLlei OKpy>KHOCTH

4, [Oonyck LMIMHAPUYHOCTH - m 007
Haubonbllee  paccTosHME  OT  TO4YeK

peanbHOV NMOBEPXHOCTU A0 Mpuneraowero 3
uMnMHApa D S

5. Oonyck npodunsi NpoAoSIbHOrO CeYeHus! —

— Haubonbluee pacCTosHUE OT TOoYeK -
obpasytolmx  peanbHOM  MOBEPXHOCTH,

NeXalwmx B MJOCKOCTM,  MNpoxoasiei ‘F‘— - _‘—“"}

yepes ee 0Cb, A0 COOTBETCTBYHOLIEN
CTOPOHbI NpuneraroLero npoduns

PamMKky C [AaHHBIMM O MpedenbHbIX  OTKIIOHEHUSX (OPMbI
MOBEPXHOCTU COEAMHSIOT C JIMHWEW, OTPAXKAloLIE Ha UYepTexe [AaHHYo
NMOBEPXHOCTb, NMPSMOIN UNN NIOMAHOM NIMHWUEN CO CTPESIKOM Ha KoHLe. Ecnn
Ha uJepTexe [Jonycku ¢OpMbl MOBEPXHOCTM HE YKasaHbl, TO
noapa3yMeBAETCS, UTO OHW He NPEBLILLAIOT [I0MYCKOB Pa3MepoB.

M3aMepeHne 1 OLIEHKY OTKIIOHEHWUI OT KPYrioCTU NPOU3BOASAT Ha
[UTMHE HOPMUPYEMOr0 Y4YacTKa L, 3aIaHHON NMpuW yKasaHuu Aonycka, unm,
€C/IY HOPMMPYEMBI YYaCTOK HE 33/laH, Ha BCEN A/IMHE NOBEPXHOCTM. Mpu
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M3MEPEHUN B KayecTBe YCTAHOBOYHOW 6asbl MPUHMMAIOT MpUEratoLLyto
M/IOCKOCTb, B KayecTBe [ABOMHOW HanpaBnsiolei — npunerarowmi um-
NVHAP, B KayecTBe HanpaBastoweil 6asbl — Mpueratolwyo npsiMyto, B
KayecTBe OropHoii 6asbl — TOUKY peasnibHOM MOBEPXHOCTWU. B kauectse
n3MepuTeNbHOM 6asbl UCMONb3YIOT MHOrAA M KopoTkue (L/D < 1) unnuk-
[ApVYecKMe MOBEPXHOCTM, Ha3blBaeMble ABOMHBLIMW OMOPHLIMKM U3MEpU-
TenbHbIMKM 6a3aMu, B KayecTBe KOTOPbIX MPUHMMAIOT MpUEratoLyo OK-
PY>XHOCTb.

Ecnn nnockocTu n3MepeHust OTKNOHEHWUI OT KpYrfioCTh He 3afa-
Hbl, TO UX KonnyectBo N onpeaensioT B COOTBETCTBUM C Tabn.6.3. Pac-
CTOsSIHME MeXAy NMIIOCKOCTSIMM M3MEePEHUst NPUHMMAIOT paBHbIM £/, a pac-
CTOsiHWE OT Kpasi A0 NEePBOM NNOCKOCTU U3MepeHus — 2N, roe £ — AnvHa
N3MEPSIEMON LIMNIMHAPUYECKON NMOBEPXHOCTU. 3@ OTK/IOHEHWE OT KPYyriio-
CTW MPUHUMAIOT HaMbOombLUYD M3 BEJIMYMH, M3MEPEHHBLIX B Pas/IMYHbIX
CeyeHusIX.

M3aMepeHne OTKIOHEHNS OT KPYrioCTM YHUBEPCA/IbHBIMU CPeACT-
BaMM BO3MOXXHO [ABYMS METOAAMM:

— CpeacTBaMu, NpefHa3HadYeHHbIMKU ANst U3MEPEHNS AMaMeTpa
(aByxTOYEYHOE U3MEPEHWE);

— C MPUMEHEHNEM NMpU3MbI (TPEXTOYEYHOE U3MEPEHNE), CXEMA
KOTOpOro nokasaHa Ha puc. 6.4.

Tabnuua 6.3.
PekoMeHayeMoe KONMYECTBO MIOCKOCTEN U3MEPEHUS
OTKJ/IOHEHWI OT KPYr/IOCTU.

[iMHa n3MepsieMoii CooTHoLLEHWE AINHbI U
LMNMHAPNYECKO] pvametpa /d Konmnuecteo nnockoctei
MOBEPXHOCTH £, MM M3MepsaeMon n3mepenni N
! MOBEPXHOCTH

Jo1 1

[o 50 Ce. 103 2

Cs. 3 3

Oo1 2

Cs. 50 go 200 Ce.1p03 3

Cs. 3 4

Jo1 3

Cs. 200 Ce.1003 4

Cs. 3 5
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Puc. 6.4. CxeMa TpEXTOYEYHOrO M3MepeHMUsl OTKJIOHEHUSI OT KPYrioCTU C He-
npepbIBHBIM BpalleHneM aeTanu: 1 — usMepsieMas aetanb; 2 — U3MepuTenbHas npus-
Ma; 3 — usMepuTenbHas ronioeka (M4); 4 — HenoaBWXxHasi oropa (CToiKa)

[lByxTO4YEeYHOE N3MepeHne OCYLLECTBSIIOT B ABYX BapuaHTax: ny-
TEM HeNpepbIBHOrO M3MEPEHUSI NPU BPaLLEHUN U3MEPSIEMON AETann Unn
N3MepeHneM AnaMeTpoB NO OTAESbHLIM HanpasneHusaM. B npouecce ms-
MepeHusl AeTanb MoBOpPauMBalOT He MeHee yeM Ha 180° m dukcmpytoT
pa3HoOCTb A, Mexay HauboNbWWUM dpax U HAUMEHDBLUUM ), AMAMETPAMU
ceyeHus:

Dy = diax— Aiin (1)
OTKJIOHEHME OT Kpyrnoctu B 3ajaHHOM CEYEHNUN paBHO:
A =1, 2. Q)

Mpu MeToae M3MepeHus AMaMeTPOB UX U3MEepAloT B Hanpasne-
HUSIX, PABHOMEPHO PACMOJIOXXEHHbIX MO NepuMeTpy. Ecnm oTKNoHeHns oT
KPYr/iioCTM UMEET BUA OBANIbHOCTM, ONTUMAJIbHLIM ABMSIETC M3MEpeHue B
TPEX WM YeTblpex HanpasfeHusix. OnpeaensiioT pasHOCTb Mexay Hau-
6OMbLIMM U HAaUMEHbLUMM U3 U3MEpeHHbIX AMaMeTpoB A . OTKIOHeHue
OT KPYrNOCTU B 3aJaHHOM CEUYEHUN:

A=A, /k (3)
roe k= 1,6; 1,7, 2 — COOTBETCTBEHHO MPU U3MEPEHUN B TPEX, YEThIPEX,
LecTu u 6onee HanpaeieHUsIX.

[IByXTOUEYUHbIE U3MEPEHUSI MOXHO MCMOJMb30BaTh TOMLKO B CAy-
Yaax, Koraa OTKNOHEHWE OT KPYriocTU UMEET XapaKTep OBasibHOCTU UK
OrPaHKM C YeTHbIM YAC/IOM rpaHei. MeTop, U3MepeHns AMaMeTpoB Mo OT-
JleNbHbIM HanpaBeHWsaM creayeT NpUMeHsITb B OCHOBHOM ANt U3MepeHust
0BasIbHOCTU. M3MepeHue orpaHku C HEUYETHBLIM YMCIIOM FpaHei npu AByx-
TOYEYHOM KOHTAKTe HEBO3MOXHO.

Ecnn OTKNOHEHWE OT KPYr/ioCTU COAEPXUT COCTaBSAIoOLIME C He-
YETHLIM YAC/IOM HEPOBHOCTEN Ha MepuMETpe, TO [ABYXTOUYEYHOE U3Mepe-
HME [IO/MKHO AOMOMHATLCA TPEXTOUYEYHbIM. Mpy 3TOM 3a OTK/IOHEHWE OT
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KpYyriocTv NpuHUMatoT 6onbluee M3 3Ha4YeHuit A, NonydaemblX ABYX- U
TPeXTOYeYHbIM U3MepeHueM. TpexTouevyHOe U3MepeHwe B MpusMme npu-
MEHSIIOT ANs AeTaneil HebonblMX pa3MepoB, MMEOLWMX ONpPeaeNeHHbI
XapakTep OTKIOHEHWS OT KPYrioCTH, Yvalle BCEero npu orpaHke C HeuyeT-
HbIM YMCIIOM rpaHelt. MNpu u3MepeHun B NpU3ME UCMONb3YIOT CUMMETPUY-
HYIO CXeMy, KOrAa M3MepUTeNbHbI HaKOHEYHWK pacrofiaraeTcst no éuc-
cekTpuce yrna npusmel o (puc.6.4), U HECUMMETPUYUHYIO CXEMY, KOraa
N3MEePUTENbHBIN HAKOHEYHMK pacrioflaraeTcs Nog yrioM B k buccektpuce.
M3MepsieMblli Ban yCTaHaBMMBAKOT B MpM3Me W BpawaT. Onpeaensior
Hambosbluee U3MeHeHWe NoKasaHuii A, N3MEPUTENbHOM FONIOBKM 33 OAMH
060poT. OTK/IOHEHME OT KPYriocTu:

A=A, /Ky, 4)
roe k, — NornpaBoYHbI KO3(ULMEHT, KOTOPbIV 3aBUCUT OT KOSIMYECTBA
HEpPOBHOCTEN Ha NepUMETpe AeTanu, yrnia npusmMbl o. OT KOMBMHALMK yr-
NnoB a. n B.

Mertoauyeckue ykasaHus No BbINOJIHEHUIO paboThbl.

1. OnpepennTb BENWUYUHY OTK/IOHEHWUS Npoduns NPOAOCNbHOrO
CeYEeHNs LUMnMHApUYEcKoin aetamm (puc.6.4). ns storo:

1.1. YcTaHoBUTL U3MepseMylo AeTallb B MpU3Me.

1.2. MNepeMellas CTOMKY C MHAMKATOPOM BAOSIb OCU AeTanu, on-
penenqTb NoKasaHus uHAMKaTopa B Tpex ceveHusix (No Kpasm u B cepe-
[OVHe) aeTtanu.

1.3. 3MepeHus NoBTOpUTbL 4 pa3a. 3aHeCTn nokasaHusl B Tabn. 1
oT4yeTa U onpeaennTb opMy 06pasytoleit, BUA U BENUYMHY OTKIIOHEHUS!
npocuns.

2. OnpepenuTb BeMUMHY OTK/IOHEHUS MpPOduUIs MNonepevHoro
CeYEHNs LMNMHAPUYECKOW AeTanu. ns 3Toro:

2.1. OnpeaenvTb BEMMYMHY OFpaHKM LWUMMHAPUYECKON AETanu.
[ns atoro:

2.1.1. YcTaHOBUTb U3MepsieMyto AeTanb B NpusMe.

2.1.2. MoaBecTu CTOMKY C MHAVMKATOPOM K AeTann U AaTb M3Me-
pUTENBbHOMY MeXaHW3My HaTar 2 060poTa M YCTaHOBWUTb Ha Hynb. oBo-
paunBasl ieTanb BOKPYr CBOEN Ocu, Yepes kaxable 300 dhukcMpoBaTh no-
KasaHus uHaukaTopa.

2.1.3. OnpeaenuTb YACNO FpaHe OrpaHKuM Mo XapakTepy usme-
HEeHUs1 NokasaHui. Mo Tabn. 6.4 ycTaHOBUTb 3HadeHue Ko3dduLmeHTa
OrpaHKM B 3aBMCMMOCTM OT YMCNA FPaHel U yria npuamMbl.

2.1.4. PaccuvTtaTb BeNMYMHY OrpaHku. PesynbTaTbl 3aHeCcTn B
Tabn. 2. otyeta.

2.2. OnpefenuTtb BeNMUYMHY 0BaNbHOCTY AeTanu. [ns 3T1oro:
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2.2.1. CobpaTb 6/I0K KOHLEBbIX Mep, paBHbI HOMWHaSbHOMY
anameTpy.

2.2.2. HacTponTb MHAMKATOPHYIO CkOBy Mo 610Ky KOHLUEBBIX Mep.

2.2.3. YCTaHOBUTb AeTaNb B U3MEPUTENBHYIO 30HY.

2.2.4. MoBOPOTOM M3MepPSIEMOI NMOBEPXHOCTU A0BUTLCS Npeaenb-
HOro (HauMeHblUero unu Hambonbluero) NokasaHusa uHaukaTtopa. Mosep-
HYTb U3MEPSIEMYIO NOBEPXHOCTb BOKPYr CBOEW ocv Ha 90° M CHSTb Moka-
3aHUS MHAMKaTopa. MiamepeHus nosToputb 4 pasa.

2.2.5. Pe3ynbTaTbl U3MepeHns 3aHecTu B Tabn. 3 oT4yeTa.

Tabnuua. 6.4.
3HayeHust KoadduumeHTa orpaHKu.
Yucno rpaHen 3HauyeHust k npu yrne npusmel

n3genus 60° 90° 108° 1200
3 3,0 2,0 1,6 1,0
5 0 1,2 20
7 0 1,3 '
9 3,0 0 1,0

dopmMa oTueta

1. Llenb paboTsl.

2. ObopynoBsaHue.

3. V3MepeHns napamMeTpoB MakporeoMeTpuu AeTanu.

Tabnuua. 1.
OnpepeneHve oTKNOHeHUs opMbl Npoduns
NnpoAaoJZibHOro ceyeHns
Pe3ynbTaThbl
Homep M3MyepeHMl7| Bua BenununHa Haunbonbluas 3akioue-
n3me- A norpeLu- NorpeLIHoCcTU norpeLIHoCTb e o
peHuns, HOCTH A = A max =D min, Amax,
i B cenenmax opMbl MM MM roatocT
I II III
1
Tabnuua. 2.
OnpepeneHne orpaHku
Hﬁenﬁjg' MNokasaHus Han6onbuias Koadduum- Orpanika 3akio-
/amepe. | MHAMKATO- PasHoCTb, €HT BOC- A = A4 Senve o
e D' pa rnokasaHum npou3BoaN- o T g roRHOCTH
rpa(g“ A, MM A=A, —Aun mocTu k
00
120°
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Tabnuua. 3.
OnpegeneHne 0BanbHOCTH

Homep Pe3ynbTaThl OBanbHOCTb HaunbonbLas 3aknoueHne
u3MepeHunst usMepeHunit d;, ‘ d.—d 0BaNbHOCTb Amay, 0 roHOCTM
i MM A= 90° MM
0o 90° 2

KOHTpOsibHbIE BONPOCHI

1. Y70 NoHMMaloT Noa OTK/IOHEHMEM (hOPMbI MOBEPXHOCTM AeTanu?
Buabl OTKNOHEHMIA hopMbl. YCNOBHOE 0603HaYeHNE AOMYCKOB OPMbl.

2. YTO Ha3blBAeTCA «MpuneratoLleii NOBEPXHOCTLIO» U «Mpusierato-
LwuM npocunem»?

3. To KakuM OTKIOHEHUAM hOPMbl LIMTMHAPUYECKMX AETanen onpe-
[EeNsioT B OCEBOM U paaMasibHOM CeYEHUSAX?

4. YTO NOHWMMAIOT MOA OTK/IOHEHUEM OT KPYriocTu? Buabl oTKIOHe-
HUS1 OT KPYrNOCTW. MpUUMHBI NMOSABNIEHUS! OTKITOHEHWIA OT KPYIIOCTH

5. Ha kakoWi anMHe Npou3BOAAT OLEHKY OTK/IOHEHMWIA OT KPYr/ioCTH?

6. B Kakux ceuyeHusx NpousBOAST U3MEPEHUE OTK/IOHEHMIA OT Kpyr-
noctun?

7. Kakve MeTofbl U3MepEHUsi OTKJIOHEHWI OT KPYrioCTU Bbl 3HaeTe?

8. B uyeM CyWHOCTb ABYXTOYEYHOro M TPEXTOYEYHOro METOAOB W3-
MEPEHUS OTKNOHEHUIA OT KPYryiocTyh?

9. B KakoM Cnyyae ABYXTOYEYHOE M3MEpPEHME OTKIIOHEHMS OT Kpyr-
JI0CTU ABNSIETCA HEAOCTATOYHbLIM U YEM €ro AOMOJSHSIOT?

10. Y710 Takoe CMMMETPUYHAS U HECUMMETPUYHAS CXEMbI TPEXTOYeY-
HOrO M3MEPEHUSI OTK/TIOHEHWI OT KPYryioCTyh?

11. KakoBbl METPOSIOrMYECKNE XapPAKTEPUCTUKN UCMONb3yeMbIX B pa-
60Te CpeacTs U3MepeHuin?

JNutepatypa

1. Kownskosa W.I'. Teopust 1 npakTMka HOPMUPOBAHUS TOYHOCTW B
MaLUMHOCTpoeHMM: y4. nocobue/ W.I. Kownskosa, O.HO. CopoukmHa, E.H.
3akanuH. — Poctos H/[: U3a.ueHtp AITY, 2013.

2. ApuctoB A.W. MeTponorus, craHgaptusauus, cepTudukaums.
YuebHuk. — M.:M3a.ueHTp «Akagemus»,2008.

3. AnyxuH B.W. Jonyckun n nocagku: yyeb. nocobue. — CI6.: Mutep,
2006.

4. benkuH W. M. [onyckn n nocagkn. — M.: MawMHOCTpOeHue,
1992.
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Jla6opaTopHasa pa6ora N27

W3MEPEHME PAANAJILHOIO 1 TOPLLOBOTO
BUEHWUWN OETANIN

Llenb pa6oTbl

MoNy4nTb HaBbIKW MPUMEHEHUSI CPEACTB U3MEPEHMI KOMMEKC-
HbIX MOrPELLHOCTEN (hOPMbI M PacnosioXKeHUs! MOBEPXHOCTEN AeTanew;
onpefeneHne NorpeLHoCcTen U KOHTPOS AOMNYCKOB BUEHMI NOBEPXHO-
cTen feTanei.

O6opypnoBaHue

Mpu6op Anst usMepeHnst GUEHWIA.

O61beKT M3MepeHuit

KoHTponupyemasi aetanb — CTyneHyaThblii Ban (puc. 7.1).

N ”lo,oa FE |
o[ [

W I Hn

Puc. 7.1. CTyneHuaTbli1 Ban

OCHOBHBbIE NOJI0XKEHUSA

Y petaneit TMNa Ten BpaLLEHWsl Hamboree YacTo HOPMUPYIOT pa-
AnanbHOE U TOpLIoBOe BueHus, SBAsomMecs CYMMapHbIMU OTK/TIOHEHUSIMA
(bopMbl 1 pacnonoXxeHUsi NOBEPXHOCTEN 3TUX AeTanei. PagnanbHblM 6ue-
HWEM Ha3bIBalOT Pa3HOCTb Ay HaMBOMBLUErO /. U HAUMEHBLLErO /7y, pac-
CTOSIHWIA OT TOYEK peasibHoro Npocuss MOBEPXHOCTM BpalleHus Ao 6aso-
BOW OCM B CEYEHMM MJIOCKOCTHIO, MEprneHANKYNspHOW 6a30Boi ocu
(puc.7.2, a). PagunanbHoe 6ueHue aBNSIETCS pes3ynbTaTOM COBMECTHOro
NPOSIBNIEHUS OTK/IOHEHUS! OT KPYyrnoctu (OTKNOHeHWe opMbl) npoduns
paccMaTpMBAEMOr0 CEYEHUS W OTKIIOHEHWUSI ero LeHTpa OTHOCUTESIbHO
6a30B0i ocK (OTKIIOHEHUE pacronoXeHus). Ecnu ceyeHune He 3aaaHo, TO
33 paguanbHoe bueHwe NMpUHUMAIOT pe3ynbTaT M3MEepeHUst B CeYeHUn C
HanbosbLIUM OTKIOHEHWEM. [pn HOPMUPOBAHWUK paauanbHOro GueHus He
BbISIBNSOTCS OTK/IOHEHWUS NpOduns NpoAoSIbHONO CEYEHMS U ero YacTHble
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BuAbl (604k00bpasHOCTb, KOHYCOObpa3HOCTb M ceanoobpasHocTb). Orpa-
HWYMTb YKa3aHHble OTK/IOHEHUS MOXHO HOPMMPOBAHWEM MOJSIHOTO paau-
anbHoro 6uenwus. MonHoe paavanbHoe 6ueHne oTNMYaeTcs OT pagualb-
HOro 6MEHMsI TEM, YTO OHO YYUTLIBAET OTK/IOHEHWE BCEN UMAMHApUYE-
CKOM noBepxHOCTM. OHO SIBNSIETCS pe3ynbTaToM COBMECTHOrO MposiBrie-
HUSI OTK/IOHEHWS OT UMSIMHAPUYHOCTM pacCcMaTpyvBaEMOi MOBEPXHOCTM
(oTknoHeHWe hopMbl) M OTKIOHEHMS] OT COOCHOCTW MOBEPXHOCTU OTHOCU-
TenbHO 6a30B0O OcU (OTKOHEHWE PacronioXeHus). Mpy U3MepeHnn nos-
HOro pasunanbHOro 6ueHus, Kpome BpalleHus, AeTanb WK U3MepUTENb-
HOe CpeaCTBO, HamnpuMep, WHAMKAToOp [OMOSHMTENbHO NepeMeLlatoT
BAOSb 6330BON OCK BpaLleHus.

TopuoBbIM OMEHWEM Ha3bIBAOT pa3HOCTb As Hambonblwero u
HaMMEHBbLLEr0 PACCTOSIHAI OT TOYEK peanibHOro Mpocduis TOPLOBOM MO-
BEPXHOCTU A0 MJIOCKOCTM, MeprneHankynspHoi 6asoBoit ocu. Mpoduib
PacrofioXXeH B CEYEHUM TOPLIOBOV MOBEPXHOCTU LUMAMHAPOM 3aAaHHOMO
AMaMeTpa dj, COOCHbIM C 6a30BOI OCbi0, @ eCM AMAMETP He 3afaH, To B
ceyeHun Hambonbluero anametpa (puc.7.2, 6). TopuoBoe bueHne sBnseT-
CSl pe3ynbTaToM COBMECTHOrO MpPOSIBAEHUSI OTK/IOHEHMSI OT obLlel nioc-
KOCTU TOYEK, NeXalUMX Ha IMHUM NepeceyeHmnst TOpLIOBOK NOBEPXHOCTYU C
CeKyLMM LUMAMHAPOM, COOCHBLIM C OCblO AeTanun (OTKSIoOHeHne hopMbl), U
OTK/IOHEHWS OT NEePNEHANKYNSPHOCTM Topua OTHOCUTENBHO ock 6a30Boi
noBepxHOCTN (OTKJIOHEHUE pacrosfioXkeHus). MNpu HOpMUMpPOBaHWUKM TOpPLIO-
BOro 6MEHWsI HE BbLISIBNSOTCS OTK/IOHEHWS OT MSIOCKOCTHOCTM BCEM pac-
CMaTpUBaEMOI MOBEPXHOCTM, B YAaCTHOCTU BbIMYK/IOCTb UM BOFHYTOCTb.

A B

a Topuesoe Grerme
Ha D)

anannu

Basopax ock

a) 6)
Puc. 7.2. CymmapHble OTKIOHEHMS (hOPMbI U PaCrioNOXeHUsI MOBEPXHOCTEN:
a) paamanbHoe 6uenwne; 6) TopuoBoe bueHve

Onsa orpaHudeHuns 3Tux OTK/IOHEHWI BBEAEHO MOHATME MOSHOIO
TOpLUOBOIro 6uenns. lMonHoe TOpLIOBOE bueHne gaensietcs pe3ynibTaToOM
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COBMECTHOIO MpOSIB/IEHNST OTK/IOHEHMS OT MJIOCKOCTHOCTM paccMaTpuBae-
MOV MOBEPXHOCTN (OTKNOHEHME (DOPMbI) M OTKIIOHEHUSI €8 OT NepneHan-
KYNAPHOCTU OTHOCUTENbHO 6a30BOM OCK (OTKIIOHEHME PACMOSIOXEHNS).
Takum o6pasoM, nonHoe TopuoBoe 6ueHne OTIMYAETCS OT TOPLOBOroO
6UEHUSI TEM, UTO MPU KOHTPOJIE YUMTHIBAIOT MSIOCKOCTHOCTb BCEM TOPLIO-
BOW MOBEpXHOCTU. MpuU M3MEPEHUM MOJSIHOMO TOPLIOBOro 6UEHUs, Kpome
BpalleHns [eTanu, cneayeT AOMONHUTENbHO nepeMellaTb u3MepuTesib-
HOe CpeacTBO, HanpuMep, NHAMKATOP NO pagnycy OT UeHTpa K nepude-
pvn unm HaobopoT.

baszamMun, OTHOCUTENbHO KOTOPbIX 3a4aloT paavanbHoe U Topuo-
BOoe 6ueHue, MoryT 6biTh: 06LIas OCb LIEHTPOBLIX OTBEPCTUI UMM ABYX
[IPYrvX NMOBEPXHOCTEN BPaLLEHNS, @ TAKXKE OCU HApY>XHOW UMM BHYTpPEH-
Hel UMIMHAPUYECKMX MOBEPXHOCTEW. PaavanbHoe M TopLoBoe 6ueHus
onpeaensioT Kak pa3HOCTb MOKa3aHWM M3MepuTeNbHoro npuéopa npu
BPALLEHUN [IETANM, YCTAHOBNIEHHOW, B 3aBUCUMOCTU OT TpeboBaHui Yyep-
TeXa K uM3MepuTenbHol 6ase, B LIEHTpax, Ha Mpu3Me, LMAUHAPUYECKON
W Pa3>XMMHOWN OrpaBKax.

Ecnv nonoxkeHne NAOCKOCTU M3MEpPEHUs] YKa3aHO Ha 4depTexe
netann, pagnanbHoe bueHne onpedensitoT Kak pasHOCTb HamMbosbLIero u
HaMMEHBLLIEro NnokKasaHui U3MepUTENbHOrO NprMbopa B 3a1aHHOM CEYEHUM
no cxeme 1 tabn. 7.1. ECnn nonoXxxeHne ninocKoCTM N3MEPEHUST YEPTEXOM
He OroBapvBaeTCs, U3MepeHMe pagmanbHOro 6ueHus OCyLecTBASIOT B
HECKOJIbKUX CEUYEHMSIX, KOMMUYECTBO KOTOPbIX ONPeAensieTcs AfIMHON Hop-
MWPYEMOro y4acTKa B COOTBETCTBUM C Tabn. 7.2. 3a paananbHoe 6ueHne
B 3TOM C/ly4ae NPUHUMAIOT MaKCMMasbHOE 3HadeHne bueHns ns Bcex us-
MEpPEHHbIX B Pa3/IMYHbIX CEYEHUSIX.

MonHoe pagnanbHoe 6ueHne onpeaensitoT Kak pasHOCTb MaKCu-
MJIbHOO Y MUHWUMAIBHOIO MOKa3aHWin U3MepUTENbBHOro Npubopa 13 BCex
BbIMOJIHEHHbIX M3MEPEHUIN B HECKONIbKUX CeYeHUAX. KONMUuecTBo ceveHui,
B KOTOPbIX OCYLLECTBAAIOT M3MEPEeHUsl, Kak U B npeablayLieM criydae, or-
pefensioT B 3aBUCUMOCTM OT A/IMHbI HOPMUPYEMOTO y4YacTka no Tabn. 7.3.

TopuoBoe 6ueHMe Ha 3adaHHOM paguyce R onpeaensitoT Kak
Pa3HOCTb HaMBOSbILEr0 W HaMMEHBLUEro MNOKa3aHWM W3MEPUTENLHOIO
npubopa, ycTaHOBNEHHOro no cxeme 2 tabn. 7.1. lNMokasaHusa npubopa
CHMMAIOT, BpalLas aetanb. ECin pagnyc R 4epTeXXoM He OroBopeH, Top-
LuoBoe 6umeHne U3MepAIT Ha MaKCMManbHO BO3MOXHOM ANS U3MEpeHUs
paanyce Rmax.

[na onpeaeneHns NOSHOMO TOPLIOBOrO 6GUeHUs1 naMepeHns npo-
BOAAT HA HECKOJIbKMX pagnycax, HauymMHasi OT OCU BpalleHUst 0 Ry 3a
NnosHoe TopuoBoe BuMeHne NPUHMMAlOT Pa3HOCTb Hambosnbllero M Hau-
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MEHbLLEr0 NMOKa3aHWi U3MepUTENBHOrO Npubopa U3 BCE COBOKYMHOCTU
MPOBEAEHHbIX U3MEPEHMIA.
Tabn. 7.1.
MpuMepbl 0603HaUYEHUSI BUEHUIA Ha YepTexax

1. [onyck paauanbHoro (TopLOBOrO) 7
6bveHns n OBueHMs B 3aA4aHHOM “07 (410,05 [A5]

HanpaBNEHNN — PasHOCTb HanbonbLiero un

v — 1 Al
HaUMEHbLIEro  pacCTOsiHUA  OT  TOYeK 1+—- -~ ]
peanbHOW MOBEpPXHOCTM A0 6a30Boi Ocu f v 5]
(B0 nnockocTM, MepneHAVKYNsIpHOW K a) A 5}

6a3oBo ocn)

2. [Oonyck NnonHoro paananbHoro
(TopuoBoro) 6ueHus - pa3HOCTb
HanbosbLIEro M HaUMEHbLLErO PaCcCTOSIHUM
OT BCEX TOYEK peanbHOW MOBEPXHOCTU A0
6a30Boi ocy BpalleHus (A0 MIOCKOCTH,

nepneHavKynsipHol 6a30Boii ocu)

10,074

Tabn. 7.2.
PekoMeHayeMoe KOMMUECTBO CEUYEHMIA MPU M3MEPEHUN
pagnanbHoro bmeHus

[nvHa n3mepsieMoit COOTHOLLEHWE ANUHBI U KonnuecTso
LMIVHAPUYECKOiA AvnameTpa £/d namepsiemoii nnockocTei
NOBEPXHOCTU £, MM NMOBEPXHOCTH usMepeHuii N

Oo1 1

Mo 50 Ce.1p03 2
Cs. 3 3

fo1 2

Cs. 50 go 200 Ce.1p03 3
Cs. 3 4

Jo1 3

Cs. 200 Ce. 1103 4
Cs. 3 5

Tabn. 7.3.

PekoMeHayeMoe KONMUECTBO CEUYEHMIA MPU M3MEPEHUN
TOpLIOBOro bneHuns

[lo Cs. Cs. Cs. Cs. Cs
[nvuHa HopMupyemoro 18 18 50 120 250 636
yyactka L, MM no no no no
50 120 250 630
KonnuyecTtBo Touek 3MepeHust Ha
Kaxxaov obpasytolen Knin 3 > 6 / ? 11
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CBefileHUs1 0 CyMMapHbIX OTK/IOHEHUSIX (hOPMbl U PACrOSIOKEHMUS
YKa3blBAlOT B MPSIMOYrofibHOM paMKe, PasfefieHHON Ha [Be unu Tpu
YacTu, B KOTOpbIX MOCNEAOBATENIbHO pacronaraloTcs:  YC/I0BHOE
0603HauYeHNe OTK/IOHEHMS; MNPEeAeNbHOE OTK/IOHEHME WU [AOMYCK B
MUNMMETpax; 6yKBeHHOe 0603HayeHue 6asbl UM ApYroi MOBEPXHOCTY,
OTHOCUTENIbHO KOTOPOWM 33a[@eTCA OTK/IOHEHME pacrnofioxeHus. Ecnmn 6a3
HECKONMbKO, TO B TMOC/AEAHION YacTb paMKU BMNUCLIBAIOT BCE WX
o0603HaueHus (Tabn.7.4). Pamky € AaHHbIMU O NpeaenbHbIX OTKIOHEHUSIX
B6UEHNIN NOBEPXHOCTEN COEAMHSIIOT C IMHUEN, OTPAXAIOLEA Ha JepTexe
JIaHHYIO MOBEPXHOCTb, NMPAMOM WM NIOMAHOW JIMHWMEN CO CTPEnKoM Ha
KOHLE, a Takke C 06asoifi npsaMOM WM JIOMAHON  NMHMWEN,
3aKaHUYMBAIOLLENCS 3auyepHEHHbIM TpeyrofbHUKOM. Ecnn  coeamHeHus
paMku c 6a30if UM C ApYro NMOBEPXHOCTbIO, OTHOCMTENIbHO KOTOPOM
onpeaensieTcsl OTK/IOHEHME PaCrOIOXXEHUS, 3aTPyAHEHO WM 3aTEMHSET
yepTex, TO NMOBEPXHOCTb 0603HAYAIOT NPOMUCHON 6YKBOW, BMUCHIBAEMOM
B TPETbIO YacTb PaMKWU. 3Ty e BYKBY BMMUCLIBAOT B KBAAPATHYIO PaMKY,

COEIMHEHHYIO C 0603HauaeMoi MOBEPXHOCTbIO NUHKEN,
3aKaHUMBAIOLLENCSA 3a4€PHEHHBIM TPeYroIbHUKOM, 0603HaYatoLwmM 6asy.
Tabn. 7.4.
CxeMbl M3MepeHuii BUeHui
Bua oTknoHeHust hopMbl CxeMa n3MepeHust
AN ——]
= \ a i m
1. PagnansHoe 6ueHne ; E & |~-
= 1 I
F 360 i
yYrry VYIIIr-lI-;‘_I' ey r7

2. TopuoBoe bueHve

] J60"
R o o
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MeToaunuyeckue ykasaHusi No BbINOJIHEHUIO paboTbl.

1. OnpegennTb BENMYMHY MOSIHOTO pPagManbHOro GueHns UMnH-
JIPUYECKON MOBEPXHOCTU feTanu (B CEYEHUSX, 3aAaHHbIX MpenoaaBaTe-
nem). ng aToro:

1.1. YCTaHOBUTbL U3MepseMyto IETanb NS U3MEPEHNUS BUEHNIA.

1.2. MoaBecT CTONKY C UHAMKATOPOM K LIMIIMHAPUYECKON U3Me-
pSIEMOW MOBEPXHOCTU, YCTAHOBUB M3MEPUTESbHBIN CTEPXKEHb MO HOPMAU
K obpasytoLLel aetanu.

1.3. Jatb uHamMkaTopy Hatar 2 obopoTa M YCTaHOBWUTb HyneBoe
nokKasaHue.

1.4. Nosopaumnsas aetanb Ha 360°, 3admKcnpoBaTb HaMbosbLIee
N HaMMEeHbLLEE OTKJIOHEHMS CTPESKU.

1.5. PaccuntaTtb BEMUUHY paananbHOro GueHnst n noaHoro pa-
AnanbHoro 6ueHns. 3anonHuTb Tabn. 1

2. OnpepennTb BENYMHY NOSHOMO TOPLOBOro bueHust getanu (B
ceyeHusx, 3aaHHbIX npernogasartenem). [ins atoro:

2.1. MoaBecTu CTOMKY C MHAMKATOpOM K TOPLIOBON W3MepsieMOoM
NMOBEPXHOCTU, YCTAaHOBUB U3MEPUTENbHBIN CTEPXXEHb MO HOPManu K 3TOM
NOBEPXHOCTH.

2.2. JaTb nHankatopy Hatar 2 obopota M YCTaHOBUTbL HyfieBoe
nokKa3aHue.

2.3. NMoBopaumBas aetanb Ha 3600, 3acdmkcnpoBaTh HanbosnbLuee
N HaMMeHbLLEE OTKJIOHEHMS CTPESKU.

2.4. PaccuuTaTb BEMYMHY TOPLOBOrO WM MOJSIHOMO TOPLOBOMO
B6UEHWNIA M 3aMN0NHUTL Tabn. 2 .

KoHTponbHbIe BONpOChI

1. Kakve anemMeHTbl MOryT CyXuTb 6a3amm nNpu namepeHnn bue-
HUA LWMHAPUYECKMX M TOPLIOBLIX NMOBEPXHOCTEN AeTanein?

2. YTo Ha3biBaeTCs paamarnbHbIM M TOPLOBLIM BUEHMSIMM NOBEPX-
HOCTEn?

3. B pesynbTaTe Kakux reoMeTpuyeckux norpeLuHoCcTel aeTtanei
BO3HMKAIOT paanasibHoe 1 TopLOBOe BUEHUS MOBEPXHOCTEN?

4. YTO Ha3bIBAE€TCS MOJSHBIM paanasibHbIM U NOMHLIM TOPLIOBLIM
61eHNsIMM NoBepXHOCTEN?

5. CneacTBmeM MpOSIBIEHUS KakMX FEOMETPUYECKMX MOrPeLHOCTEN
[eTtanei sBnsTCs NOSIHOE paanasnbHoe M MOSHOE TOpLIOBOE BUeHUs?

6. YkaxkuTe ycnoBHble 0603HauYeHUsi JOMYCKOB paanasibHOro M
TOPLIOBOro 6UEHMI MOBEPXHOCTEMN.

7. Kakune namepuTencHble 6asbl MCMOMb3YKT Mpy onpeaeneHnm
paauanbHOro U TOpPLOBOro GUEHNIA?
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8. Kak BbIbupatoT Ni0CKOCTM U3MEPEHUS paananbHOMo U MOSIHOMO
pafinansHoro GUeHnin’?

9. Kak onpefensiioT paguManbHOe W NofiHoe paavanbHoe bueHus
Mo pesynbTaTaM U3MepeHuii?

10. Kak BbIbMpaloT paauycbl U3MepeHusi TOpLOBOro W MOMHOMO
TOPLIOBOrO 6GUEHWIA?

11. Kak onpepgensioT TopLoBoe bueHue no pesynbTaTaM M3Mepe-
HUIA?

12. Kakum o06pa3oM ycTaHaBnMBalOT Ae€Tanb NpU U3MepeHuu
61eHnin?

13. KakoBbl METPONOrMyeckMe XapakTepUCTUKN MHAMKATOpa 4a-
COBOro Tuna?

14. MoyeMy ans U3MepeHuii MHAMKATOPY YacoBOro TUMa Heobxo-
AMMO faTb HaTar 2 obopoTa?

dopmMa oTueta

1. Llenb paboTsl.

2. ObopynosaHue.

3. V3MepeHns napaMeTpoB MakporeoMeTpuv AeTanu.

Tabnuua 1
Onpe.qeneHVle NOSHOro paanasibHOro 6uerusa
8 o lMokazaHus PagnanbHoe 6uexne MonHoe paananbHoe 3aknio-
=
Tz uHAmMKaTopa X;, B CEYEHUM 6ueHne JeHme o
%% MM A, = ‘X[max —Ximin| | A, = ‘Xmax—Xmin rogHo-
=
o © [THaub. | Hamm. cm
Xi max Xi min

I

I

II1

v

Tabnuua 2
OnpepaeneHve NosIHOro TopLOBOro BueHus
< MNMokasaHus T 6

o S | WHanKaTopa OpUOBOE breHne MonHoe TopuoBoe 3a-
=3 Xi, MM Ha paanyce 6ueHne Koue
= 53 M3MepeHus A Y Y HUE O
- E Hawub. Hanm Ami = Ximax _Ximin m _‘ max min roa-

: . HOCTK
XI max Xi min

I

I

1T

v
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Jla6opaTopHas pa6ora N28
M3MEPEHWE LLEPOXOBATOCTU NOBEPXHOCTEM

Llenu pabotbl

1 3HaTb METOAMKWN BbLINOSHEHNUS U3MEPEHMI LLIEPOXOBATOCTU MO-
BEPXHOCTU AeTanen.

2 YMeTb NpoBOAUTb M3MEPEHMSI LIEPOXOBATOCTU MOBEPXHOCTEN
[eTanei v aenatb BbIBOAbI O FOAHOCTU U3AENUS.

O6opypnoBaHue

MpocunomeTp ¢ NHHOPMALMOHHO-BLIMUCIUTENBHBIM KOMMIEKCOM.

O61beKT M3MepeHuit

CryneHuaTtbiin Ban (puc.8.1).

.2 Taos [ 5]

i

Glaoor]
Era

Puc. 8.1.CTyneHyYaThblit Ban C yKasaHWEM KOHTPONMPYEMbIX NapaMeTpoB

O6wWwme nonoxKeHus

Ha ypoBHe MWKpOreoMeTpum MOBEPXHOCTU M3AENUA XapaKTepu-
3YIOTCS LLEPOXOBATOCTbIO, KOTOpash SIBASETCS ClefaMy PexyLUmMx KpoMOK
06pabaTbiBalOLLEr0 MHCTPYMeHTa. LLlepoxoBaTocTb MOBEPXHOCTM — 3TO
COBOKYMHOCTb HEPOBHOCTEN C OTHOCWUTENIbHO MasibiMK Laramu, BblaeneH-
Has C NoMoLLbio 6a30B0i NMHKMK [ (puc. 8.2).

bazoBasi ;mHus [ — 3TO NWHUSI 3aA@HHOM FeoMeTpuYeckol ¢op-
Mbl, MpPOBEAEHHast onpeaeneHHbIM 06pa3oM OTHOCMTENBbHO NpodUAs K
cnyXallasl ans OUEHKW FeoMETPUYECKMX MapaMeTPOB HEPOBHOCTEW Mo-
BEPXHOCTW.
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JIMHMA BIIATHH

Puc. 8.2. MNpodurnorpamma noBepxHOCTU

Mpu oueHuBaHuM nNpocrns NOBEPXHOCTM pacCMaTpuBaOT BRaau-
Hbl, BbICTYMbl M HepoBHOCTU npodmns. LLlepoxoBaToCTb MOBEPXHOCTU
OLIEHMBAETCA OTHOCUTESbHO CPeaHeN NMHMKM npoduns m — 6a3oBoM Nn-
HUK, uMetoLelt hopMy HOMUHANBHOIO NPOMUAS U NPOBEAEHHOW TaK, YTO
B npegenax 6asoBoM AnMHbLI [ cpefHee KBagpaTWYecKoe OTK/IOHEHWE
npodunsa Ao 3Tol IMHUM MUHUMAIBHO.

BeicTyn npocduna — 370 YacTb Npodwuns, coeauHsiowas ase co-
ceflHNe TOYKW MEPECeYEHNs ero Co CpeaHel NMHMen npoduns, Hanpas-
NeHHas u3 Tena usgenus.

BnaauHa npodmns — 310 YacTb Npoduns, coeauHsiowas ase co-
ceflHNe TOYKW MEPECeYEHNs ero Co CpeaHel NMHMen npodwuns, Hanpas-
NEeHHas B Teno.

MeCTHbIA BbICTYN Npoduns — 3T0 YacTb Npoduns, pacnonoXeH-
Has Mexzay ABYMSl COCeJHUMU MUHUMYMaMU npocuns.

YCTaHoBNEHO 6 OCHOBHbLIX MAPAMETPOB LLEPOXOBATOCTU, KOTOPbIe
MOrYT NPOCTaBASATbCA Ha vepTexax. M3 HUX onpeaenstoTcs 3 BblCOTHbIX
napameTpa, 2 LWaroBbIX U OAMH NapaMeTp GOpMbl.

CpegHee apn@MeTn4eckoe OTK/IOHEHne rnpo@usis R, — cpegHee
apudmMeTnyeckoe abCoNOTHLIX 3HAYEHWI OTKIIOHEHMI Npoduns oT cpea-
Hell NMHUK B Npeaenax 6a3oBol ANMHbI:

R =23y 1)
nio

rAe N — YACo BblbpaHHbIX ToYek Npoduns Ha 6a3oBoNM ASIMHE, ;— OT-
KSTIOHEeHMs1 Npodmns (paccTosiHne Mexay Toukon npoduns u 6a3oBoi -
Hued).

Bbicota HeEpoBHOCTEH npogmas no pecst Todkam R, — cyMMa
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CPeaHNX abCOMOTHBIX 3HAYeHUI BbICOT MATU HaWBOMbLUMX BbICTYrNOB
npodmns (¥zi) U rMy6uH natM Hambonblwmx BnaamH npopuns Lvl.) B
npeaenax 6a3oBoii ANMHbI:

5 5

PILZESILE

R = = (2)
) 5

Haunbosnblias BbicOTa HEPOBHOCTEN MPOGUASA Rysx — PACCTOSHUE
MeXAy NIMHWEN BbICTYMOB W NIMHMEN BnaauH npoduns B npeaenax 6aso-
BOM [UIMHbI UM CyMMa BbICOTbI Hanbosbluero bictyna [CCET 1w ) u rny-

6MHbI HanbobLLe BraauHbl Npodumns [((rRY v ).
CpeaHunit war HEPOBHOCTEN npoguasa S, — CpeaHee 3HauYeHune
LaroB HepoBHOCTeN Npoduns S, B Npeaenax 6a3oBoi ANMHbI:

Sm :lZn:Smi ! (3)
L=

rAe N — Y4CIO LWAroB HEPOBHOCTEN NPodus No CpeaHe NMHUN.

CpeaHuit war MECTHBIX BbICTYrOB rpogm/is S — cpefHee 3Hade-
HME LIAroB MECTHbIX BbICTYNOB Mpoduns S, HaxoAslMXcs B npeaenax
6a30B01 ANMHbI I

S=13s, ©)
n'ig

rae N — 4ncno LWaroB MeCTHbIX BbICTYMOB nNpoduns.
OTHOCUTE/IbHas oropHas A/mHa ripodmss t, (%) xapakrepusyeT
(opMy MWKPOHEPOBHOCTEN M ONPEeaensieTcss Kak OTHOLUEHME OMOpPHOM
ANMHbI npoduns ), kK 6a30Boi AnvHe [ Ha 3ajaHHOM YPOBHE CeveHus:
n
t, = 71”.100% ' (5)

P

roe n, — onopHasi AMHa nNpoguns — cyMMa AfMH OTPE3KOB b, oTcekae-
MbIX Ha 33a/laHHOM YpOBHE p B Martepuane npoduna SMHUENR, SKBUAK-
CTaQHTHOW cpeaHelt NMMHUK B Npeaenax 6asoBoi A/MHBbI:

n-3b (6)

rae p — ypoBeHb ceueHusi Npocus ONpeaensieTcsl pacCcTosHUEM MeXay
NMHWEN BbICTYNOB NPocuis 1 IMHWEN, Nepecekatollelt Npodub SKBUAMK-
CTaHTHO JIMHUW BbICTYTOB.

KOHTpO/b LIEPOXOBATOCTM MOBEPXHOCTU OCYLLECTBASAIOT CpaBHe-
HMeM 06pabaTbiBaeMbIX NMOBEPXHOCTEN C obpa3uaMy LepOXoBaToCTW Mo-
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BEPXHOCTW, KOHTAKTHbIM METOOM C MOMOLLBIO LYMOoBbIX Npubopos (nNpo-
¢unometpos 1 npocumnorpados) u 6€CKOHTAKTHBIM METOAOM C MOMOLLLIO
ONTUYECKUX NPUMBOPOB. KOHTAKTHLIN METOA 3aK/II0YAETCsl B HEMPEPLIBHOM
«OLLYynblBaHUM>» n3MepsieMolt noBepxHocTu (puc. 8.3). KoHconb (1) aep-
XWUT urnay (2), KoTopas nepemellaeTcs B rOpU3OHTaNIbHOM HanpasBieHuu
(3) Hag nosepxHocTbio o6bekTa (5). [BMXKEHWE Urmbl NOBTOPSIET OCHOB-
Hble HEepOBHOCTU MpPOMUIS U COOTBETCTBEHHO [BUIaeT KOHCOMb BepTu-
KafbHO. BepTukanbHasi nosuums (4) 3anucbiBaeTC Kak M3MEPEHHBIN
npounb NoBepxHocTH (6).

Puc. 8.3. KoHTposb Puc 8.4. Mpocdunometp: 1 — npubopHas cToika; 2

LLIEPOXOBATOCTN MOBEPXHOCTH — KOHTponupyemas fetanb; 3 — KOHCO/b C UrIoN;
4 — VHAYKTUBHBLIN Npeobpa3oBaTtenb; 5 — nepco-
HanbHbIA KOMMbIOTEP

LLlynosble npubopbl Aenatcs Ha npogunometpsl (puc. 8.4), no-
KasblBatowme napametp R, (B COCTaB BXOAUT LMCPOBOIA 3MEKTPOHHBIN
6n0k), n npocdunorpadsl, 3anuceiBatolme Npodunb NOBEPXHOCTU — MNpo-
¢unorpammy. lMNpocdunomerp ¢ UHGOPMALNOHHO-BBIYUCTIMTENBHLIM KOM-
naekcoM coBmellaeT yHKUMK npodunomMeTpa 1 npodunorpada, a Takxe
n3MepsieT KpoMe R, BCE OCHOBHbIE W psf AOMOSHUTENbHbLIX MapaMeTpoB
LLIEPOXOBATOCTH.

MpuHuMNuanbHas cxema npocduaoMeTpa nokasaHa Ha puc. 8.5.
MepeMelleHne aMa3Hon Urnbl 1 ¢ paanycoM 3aKkpyrieHust 2 MKM No npo-
BEPSIEMOI MOBEPXHOCTY MPUBOAUT K KONEBAHUIO SIKops 2, YCTaHOBMIEHHO-
ro Ha ocu 3. lMNpu 3TOM U3MEHSIETCA UHAYKTUBHOE CONpPOTUBIIEHUE AaTuu-
Ka, COCTosLero M3 cepaeyHmka 4 un katywek 5 obmMotkn. Konebanns Ha-
npsbkeHnst Ha Bbixoae anddepeHumnansHoro TpaHcdhopmaTopa 7, nutae-
MOro reHepaToOpoM 3BYKOBOW YacTOTbl 6, YCM/IMBAKOTCA 3SIEKTPOHHBIM
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6nokomM 8. Mpnbop 9 nokasbiBaeT 3HaveHMe napameTpa R..
6 7 8 9

4 Z

Puc. 8.5. MNpuHUMnuanbHas cxema npodunomeTpa

MeToanueckue yka3aHus Mo BbiMOJJIHEHUIO U3SMEPEHUI

1. Brnountb npubop 1 NoABeCTM AATUMK K OBbEKTY U3MepeHus,
OMYyCTUB AaTYMK NO KPOHLUTENHY TaK, YTOBbl MHAMKATOP Ha 3KpaHe auc-
nnes npuobpen 3enéxbli LBET.

2.MogperynupoBaTh HOMb WHAMKaTOpa, nepemellas 6eryHok
"noacrpoiika 0"

3. BolbpaTb Wwkany nepekntoyatenem "LLkana" B 3aBMCMMOCTU OT
OXMWAAEMOro 3HayeHus LepoxoBaTocTu. CneayeT yuuTblBaTh, YTO paboTa
B LUKane ¢ HeboNblUnM yBennyeHneM npeanovTuTenbHee.

4. Ha3HauuTb CKOpPOCTb TpaccMpoBaHus nepekntoyatensmm "Cko-
poctb". MNpeanouTuTensHee CKopocTb TpaccupoBaHus 1,0 Mm/c.

5. 3anycTuTb TpaccMpoBaHue HaxxaTueM KHoMku "Tpacca”.

6. Mo nony4eHHol NpodmnorpaMMe onpeaenmTb cleayrolme na-
paMeTpbl LLIEepOXOBATOCTHU:

- HanbOobLLYIO BbICOTY HEPOBHOCTEN NPOUNS R.ax (5);

- BbICOTY HEPOBHOCTEW Npoduns No aecatn ToukaM R, (3);

- cpegHee apudMeTnyeckoe OTKNoHeHe npoduns R, (4) (Bbibop
Lara ycTaHaBMBAETCS npenojasaTenem);

- CpeaHuWit Wwar HepoBHocTelN npoduns S, (6);

- CpeaHuWit Wwar MeCTHbIX BbICTyrnoB npodunst S (7);

- OTHOCUTENbHYIO OMOPHYIO ANINHY &, (8,9) (YpoBeHb ceveHust p
3ajaeTcsa npenojasarenem).

7. CpaBHUTb M3MepeHHble MapaMeTpbl LUIepoXOBaTOCTU C napa-
MeTpaMu Ha 3CKM3e AeTanu U caenaTh 3aktoueHre 0 rogHOCTH.

8. Pe3ynbTaThl U3MepeHus 3aHecTu B Tabnuuy oTuyeTa.

KOHTpoO/ibHbIEe BONpPOChI

1. YTO Ha3bIBAETCA LLIEPOXOBATOCTbIO MOBEPXHOCTU?

2. YTo HasbiBaeTcs 6a30BOM NMHUEN, 6A30BON ANMHOM, cpeaHen
JIMHNEN?
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3. Kakne napaMeTpbl yCTaHOBMIEHbI AN HOPMUPOBAHUS LLIEPOXO-
BATOCTU NOBEPXHOCTU? [laliTe UX XapaKTEPUCTUKY.

4. Kak 0603Ha4aeTcs WepoxoBaToCTb Ha YepTexax?

5. Kakune MeTodbl KOHTPONS LIEPOXOBATOCTM MOBEPXHOCTU Cylue-

CTBYIOT?
6. B ueM CcyTb KOHTAKTHOrO MeToAa KOHTPONS.
7. OnuwmTe npuHumn paboTsl NpodunomeTpa.
dopmMa oTueta
1. Uenb paboTbl
2. ObopynoBsaHue
3. V3amepeHns napamMeTpoB MUKPOreoMeTpum AeTanu.
OnpeneneHne napameTpos LLEPOX0BaToCcTH
0O603HaueHve napa- MN3MepeHHble 3HaveHns ans 3HayeHune napameTpa
METpa WepoxXoBaToOCTU pacyeToB LLIEPOXOBATOCTU
R, Yo Mot
Rs Vi
Rmax Rp | RV
Sm S
S S
Mo b

b

4.BbIBO/I: 3aK/IIOYEHME O COOTBETCTBMW NMapaMeTpPoB LIEpOXOBa-
TOCTW AeTanu 3asBNeHHbIM 3HaUYEHUSAM.,

JintepaTtypa.

1. Kownsikosa WU.I. Teopmsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalUMHOCTpoeHuun: y4. nocobue/ W.I'. Kownskosa, O.H0. CopoukuHa,
E.H. 3akanuH. — Poctos H/A. U3a.ueHTtp AITY, 2013.

2. ApuctoB A.W. MeTponorus, CtaHaapTM3auusl, ceptudunkaums.
YuebHuk. — M.:U3a.ueHTp «Akagemums», 2008.

3. AHyxuH B.W. Jonyckn u nocagku. ydeb.nocobue. — CI16.: Mu-
Tep, 2006.

4. benkvH WN. M. Jdonyckn n nocagkn. — M.: MawMHOCTPOEHuUE,
1992.

5. Jonyckun v nocagku. CnpasoyHuk./log pea. B. . Markosa —
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J1.: MawwuHocTtpoeHne, 1982. 4. 1, 2.
Jla6opaTopHas pa6ora N29

HOPMWUPOBAHUE U KOHTPOJIb YIJ1IOBbIX MAPAMETPOB

Llenb pa6oTbl

Mony4nTb HaBbIKM HOPMUPOBAHWUS KOHYCHBIX 3/IEMEHTOB AeTanen
1 paboThl C YriIoOMEPOM, NPUMEHSIEMbIM A1 aBCONOTHBIX U3MEPEHWIA.

MpOKOHTPONMPOBaTL pa3Mepbl U AaTb 3aK/OYEHME O FOAHOCTU
neTtanu.

O6opypnoBaHue

1. Yrnomep Tuna 4YM. I'OCT 5378-88.

2. TMnuta noBepoyHas. FOCT 10905-86.

O61beKT u3MepeHuit

KoHTponupyemMas getanb — CTyneH4YaTbii Ban (puc. 9.1).

1)
4% <
2
o
hid
= 5
- o
s
L=t ] B
o
q‘
o~
< L
~
ksl
Puc. 9.1. CTyneHuaTblit Ban ¢ ykasaHueM Puc. 9.2. 3aBucuMocTb Aonycka yrios
KOHTPOSIMPYEMBIX Pa3MePOB KOHyCa OT HOMMHabHOW ANWHbI KOHYCa

OCHOBHBbIE NOJI0XKEHUSA

[Jonycku yrnos KoHycoB pernameHTupoBaHbl TOCT 8908-81. Be-
NIMYMHa JOMYycKa YCTaHaB/MBAETCS B 3aBUCMMOCTM OT HOMUHANbHON Anun-
Hbl L KOHYCa, ecim KOHYCHOCTb He 6onee 1:3 (puc. 9.2), uau B 3aBUCUMO-
CTU OT ANMHbI L; ero ob6pasylolleil, ecin KOHYCHOCTb 6onblie 1:3
(puc. 9.3).

CraHpapT onpegensiet cnefytowme Aonycku yrios:

AT—- ponyck yrna (pasHocTb Mexay HanbonbluMM 1 HaMMEHbLUUM
npeaensHbIMU yriamu);

AT, — DONycK yrna, BblpaXKeHHbIN B YrOBbIX eAVHULAX;

AT, — OKpyrfieHHoe 3HayeHue A0Mycka yrnia B rpagycax, MuHy-
Tax, ceKyHaax;
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AT, — ponyck yrna, BblpaXeH-
Hbl1 OTPE3KOM Ha nepreHaMKynsipe K
CTOpPOHe yrna, MnpoTuBOJIeXaLlero yrny
AT, Ha pacCTosiHun L; OT BEPLUNHbLI 3TOrO
yrna;

ATp — pOnyck yrna KoHyca, Bbl-
pa)KEHHbIN [OMYCKOM Ha pa3HOCTb Ava-
METPOB B ABYX HOpPMasibHbIX K OCU ceye-
HUS KOHyCa MJIOCKOCTAX Ha 3aJaHHOM
paccTosHun L mexay Humm (onpeaens-
€TCs N0 NeprneHANKYNapy K OCU KOHyca). Puc. 9.3 3aBICUMOCTS fIoMyCKa

Mexay Aonyckamm yrios cylue- YrNoB KOHYCa OT AJIMHbI
CTBYET C/ieaytoan CBA3b: 06pa3y|0u_|e1}'1

AT, = AT, L 1073 .
ATp = AT, L1073

roe AT, uamepsietcs B MukpoMeTtpax, AT, — B MUKpopaguaHax, L — B MUs-
NMMETpax.

[Jonycku yrnos MoryT 6biTb HasHayeHbl B NAOC (+AT), B MUHYC
(-AT) v CUMMETpUYHO (£AT/2) OTHOCUTENIbHO HOMWHAMBHOMO Yrna
(puc. 9.4).

AT
A

I~

AT a
a s a
@+ AT a-AT axAl
! w+ AT ! ! a-AT l | axdl

Puc.9.4. Jonycku yrnos B 3aBUCMMOCTU OT HOMWHAJILHOMO Yrna

CyLLecTByIOT cleayiolne MeTofibl U3MEPEHUIA U KOHTPONSA YrNoB
N KOHYCOB:

v METOf CPaBHEHUSA C XECTKUMU KOHTPOJbHBIMW UHCTPYMEHTa-
MW — YrNIOBLIMU MEPaMW, YrofIbHUKAMM, KOHYCHBIMK Kanubpamu v Lwabno-
HaMmu;

v’ abCOMOTHBIV MOHMOMETPUYECKMA METOZ, OCHOBaHHBIA Ha UC-
MoNb30BaHUK NPUBOPOB C YrNOMepHON WKanow (HOHUYCHbIE, UHAUKATOP-
Hbl€ W OMTUYECKUE YrTIOMEpSI);
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v’ KOCBEHHbIVi TPUrOHOMETPHUYECKMY], OCHOBaHHbIW Ha onpeaene-
HUW JIMHEWHBIX Pa3MEPOB, CBS3aHHbIX C U3MEPSIEMbIM YINIOM TPUrOHOMET-
puyeckoii yHKUMER (CUHYCHbIE NIMHENKIU, KOHYCOMEPSI).

Yrnomep

B paboTte wucnonb3lyerca yrnomep € HOHWYycoM Tuna 4YM. OH
npeaHasHaveH Ans u3MepeHns HapyxHbix yrnos ot 0° go 180°. Yrnomep
COCTOMT M3 OCHOBaHWSl, KOTOPOE MpPeACTaBAsieT coboii NoNyancK C yrio-
BoM Lwkanon 1 (pnc.9.5). Ha ocv ocHOBaHMsI yCTaHOBEHA JIMHENKA C HO-
HMYCOM 2, KOTOpasl 3aKpensieTcsl CTOMOpHOW raiikoi 3. LleHa aeneHus:
OCHOBHOIA LKanbl — 1°- no HoHuycy — 10° Mpeaen AomnyckaeMol OCHOB-
HOM W abCoMOTHOW MOrpeLIHOCTM
yrnomepa — £10'".

Mepen ucnonb3oBaHWeM yr-
nomMepa HeobxoaMMO  npoBepUTb
NPaBUIBLHOCTb YCTAHOBKU HOHMYCa
OTHOCUTENbHO LUKaNbl OCHOBAHMS.
[nsa 3Toro uamepuTesbHble NOBEPX-
HOCTU JIMHENKN W OCHOBaHWUS CO-
BMeCcTUTb 6e3 npoceeTa C usMepwu-
TENbHbIMU NOBEPXHOCTSIMU YT IOBOM
Mepbl pasMepoM 900. MNpn 3TOM Hy- 1- OCHOBAHYE; 2 — HOHUYC;
NEBOU LUTPUX HOHWYCA AOSKEH COB- 3 - CTONOp; A — U3MEpUTENbHIE N0-
nagate Co wWTpuxoM 90° wkanbl BEPXHOCTH
OCHOBaHusA. Ecnu Takoro cosnapge-

HWUS HET, TO HeobxoaAMMO 0CNabuTb BUHTBI, KpensLmMe HOHWYC, nepeasu-
HYyTb ero [0 COBMaJeHusl HyneBoro LTpMxa HOHMyCa CO WwTpuxoMm 90°
OCHOBHOW LLUKaSibl M 3aKpernuTb BUHTaMMU.

MeToanueckue yka3aHus Mo BbiMOJIHEHUIO U3MEPEHUIA

1. 3MepuTb yrnoBoi napameTp AeTanu.

1.1. MNMpoBepnTb NPaBUILHOCTbL HYNEBOIN YCTAHOBKM.

1.2. W3MepuTenbHble NOBEPXHOCTU OCHOBAHWUSI U JIMHENKM Yro-
Mepa MpuUIoXKUTb K MOBEPXHOCTSM KOHTPONAMpyeMoro yrna (npoBepuTb
OTCYTCTBME 3a30P0B MEXY U3MepUTENbHbIMU NMOBEPXHOCTSMU U NOBEPX-
HOCTSIMU AeTanmn).

1.3. 3admkcnpoBaTh NONOXKEHMNE JIMHEKN CTOMOPHON ralikoi. Bo
BpeMsi (hUKCaLMM YCTAHOBNIEHHOIO Yriia CTOMOPHbLIM YCTPOWCTBOM HE06-
XOAMMO JIMHENKY C HOHMYCOM NpuAepXmBaTb PyKOM BO M3bexaHue cMe-
LLEeHUs1 ee OTHOCUTESIbHO LUTPUXa OCHOBaHMS.

Puc. 9.5.Yrnomep Tvna 4YM:
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1.4. Mpownssectn oTCYeT.

1.5. KOHTpO/MpyeMblil pa3Mep M3MEpUTb B CEYEHUSIX COracHO
cxeMe u3MepeHus (Tabn.l otueta).

1.6. Pe3ynbTaThl U3MepeHns 3aHecTu B Tabn.2 oTyeTa.

2. Pewntb 3apady N91 u 3agauvy NO2.

2.1. 3aga4a N91. Onpefenntb 3Ha4YeHne C KOHYCHOCTU U YKIIOH /
petanm (puc.9.6).

bazobas nnockocmy =
D
) | e S |
AL
ﬁ( A o o
ey © al
Jewobyan naeckocms
Puc. 9.6. Puc. 9.7.

lpumep peLueHus.
OaHo: Di=60 mM; di=50 mm; L;=200 MM.
Mo dopMynam HaxoamMM KOHYCHOCTb U YK/OH:

D—d = A o
C=T=Ztg !IE I=E=fg :x;
D—-—d 60-50
= I = 200 = 0,05 unu 1:20,
. 0,0s
| —————10,025 110 1: 40

Wcnonb3ys cnpasouHuk (FTOCT 8593-81) yctaHaBnuBaeM, 4TO
KOHYCHOCTb HOpManbHasi, 1-ro psaa.

2.2. 3agaya NO2. OnpepenuTb TFOAHOCTb KOHWYECKON AeTanu
(puc. 9.7)

lpumep peLueHus.

[JaHo: ponyck yrna ; KOHycHocTb 1:10; HOMWHasbHbIM AnaMeTp
6onbLuoro ocHoBaHus (D,) & 40h8; D ,54=39,982 MMm;

de, usw=33,712 MM; L.=63.

Mo cnpaBOYHWUKY yCTaHaBnMBaeM, UTO AONYCK Ha pasmep 40 MM
no 8-My KBanuTETy paBeH 39 MKM, 1, cneaosaTenbHO, AnaMeTp 60/bLOoro
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OCHOBaHMs MOXET 6bITb 3anucaH Kak @403 MM. V3MepeHMe nokasasno,
YTo pa3Mep BblaepxaH. OnpeaensieM AMAMETp Masioro OCHOBAaHMWS Mpu
JOMYLLEHNM, YTO KOHYCHOCTb CTPOrO paBHa 3aflaHHoi, No gopmyne:

63
d, =D, — CL,=39,982 -7 = 33,682 m
[lecTBUTENbHOE OTK/IOHEHME 3TOro pasMepa 6yaeT COCTaB/IATh:

Tak Kak pe3y/bTaT MoSlyYeH B JIMHEMHLIX BENMUMHAX, @ AOMYyCK
3afaH B YrnoBbIX, cneayeT caenaTb nepecdet. Mpu nepecyete yriosbiX
OTK/IOHEHWI B SIMHENHBIE MM 0BPATHO YUUTBLIBAOT, YTO OTK/IOHEHUE Yriia
B 1" Ha anvHe npubnmxeHHo 200 MM (To4HOo — 206 MM) AaeT nMHelHoe
OTK/IOHeHue B 1 MkM. CnegoBaTenbHO, B HaLLEM Cyyvae Ha ANMHE KOHyca
L=63 MM NIMHENHOMY OTKNIOHEHUIO +30 MKM COOTBETCTBYET Yr/I0BOE:

200 200 -
ﬁﬂ:—L A, = 63-30—95—135

&
Mo cnpasoyHuky (FTOCT 8909-81) ans L=63 Haxoaum:

AT,7=1" Neranb HerogHas.

KOHTpO/IbHbIE BOMNPOCHI

1 Kakune nsmepeHns MOXHO OTHECTU K abCOMIOTHbIM?

2 Kakue MHCTPYMEHTbI MOXHO OTHECTM K LUTAHMeHUHCTPYMeHTam?

3 Kakue Tunbl yrioMepoB Bbl 3HaeTe?

4 Kakue napaMeTpbl YrioB 1 KOHYCOB HOPMUPYIOTCS?

5 Kak MoryT 6bITb Ha3HayeHbl A0MyCKK yrnos?

6 B ueM MoryT 6bITb BblpaXkeHbl AOMYCKN Ha Yribl?

7 Kakue cyllecTBylOT MeTOAbl U3MEPEHUIN U KOHTPONS YrioB U
KOHYCOB?

8 UTO Takoe KOHYCHOCTb W YKITOH?

9 Kak onpepensietcs KOHyCHOCTb?

10 Kak nepeBecTu yrioBble OTK/IOHEHMS B SIMHENHbIE?

11 KakoB MOpsiAOK CYMUTHIBAHMSI MOKa3aHUA MpU U3MEPEHWUN yr-
nomepom?

12 OnuwmnTe METOAMKY HACTPOWMKU HYSIEBOrO MOSIOXKEHUS Yrio-
mepa.

13 Kakne MeTponoruyeckme xapakTepuctukuy Bbl 3HaeTe?

dopmMa oTueta

1. Llenb paboTsl.

2. ObopynoBsaHue.
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Tabnuua 1

HaseaHue MeTposiornyeckune XxapakTepucTmku CxeMa M3MepeHus
Tun npubopa
LleHa aeneHus
OCHOBHOW LLKasbl, MM
Yrnomep BesiMunHa oTcyeTa Mo HOHWYCY, MM - *}

MNpeaen usmepeHusi, MM

[lonyckaeMas NorpeLHoCTb NOKasaHui,
MM

3. Pe3ynbTaThbl aMepeHus.

Tabnuua 2

KoHTp. pa3mep,
MM

MNpenenbHble pas-

MEpbl, MM

Pe3yn bTaTbl U3ME-

peHWii, MM

max

min

1

2

3

Cp. 3HayeHune, MM

4. BbiBOAbI O rOAHOCTU AETaNN.
5. 3apaya NO1.

[aHHble ansa 3agaum N21

Tabnuua 3

HapyxHbIi1 KOHyC BHYTpEHHMIA KOHYC

BapuarT D, mm d, mm L Mm D. MM de, MM Le ,MM
1. 120 100 200 - - -
2. - - - 30 10 40
3. 60 40 50 - - -
4. 50 40 70 - - -
5. - - - 110 94 80
6. 122 80 90 - - -
7. - - - 105 80 60
8. 30 10 5 - - -
9. - - - 200 90 150
10. 250 200 70 - - -
11. - - - 50 30 20
12. 190 155 40 - - -
13. - - - 65 35 10
14. 88 64 15 - - -
15. - - - 165 145 25
16. 64 54 20 - - -
17. - - - 33 15 10
18. 250 150 400 - - -
19. - - - 53 45 12
20. 129 95 100 - - -
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6. 3agaya NO2.

Tabnuua 4
[aHHble ansa 3agaum N92
BapuaHT D%’;M ’ d%’;”’ 6;;»; D. 'D‘;):nyac'( KoHycHOCTb
1. 35,020 31,950 40 35h6 1:10
2. 64,982 50,253 70 65js7 1:5
3. 120,015 118,996 15 120h8 1:20
4. 249,950 236,423 200 25096 1:15
5. 119,864 116,855 160 120h8 1:50
6. 11,998 6,012 20 12js6 1:3
7. 55,023 49,065 80 55h7 1:12
8. 128,103 117,560 110 12898 1:10
9. 44,965 37,775 50 45h6 1:6
10. 84,899 79,502 100 85g5 1:30
11. 155,856 135,712 140 156h6 1:7
12. 99,798 88,560 90 100g8 1:8
13. 50,029 38,030 60 50js5 1:5
14. 70,980 49,978 85 7098 1:4
15. 83,998 78,623 110 84h5 1:20
16. 23,856 21,023 30 24js9 1:15
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OKOHYaHue Tabnuubl 4

17. 129,987 | 120,012 120 130h7 1:12

18. 95,100 89,564 120 95js6 1:20

19. 45,065 42,105 30 45h5 1:10

20. 12,096 11,225 30 12g4 1:50
JintepaTtypa

1. Kownsikosa WU.I. Teopnsa u nNpakTvika HOPMUPOBAHUSA TOYHOCTU
B MalUMHOCTpoeHuun: y4. nocobue/ W.I'. Kownskosa, O.H0. CopoukuHa,
E.H. 3akanuH. — PoctoB H/A. U3a.ueHTtp AITY, 2013.

2. ApuctoB A.W. MeTponorus, CtaHaapTM3auusl, ceptudunkaums.
YuebHuk. — M.:U3a.ueHTp «Akagemus»,2008r.

3. AHyxuH B.W. Jonycku n nocagku. y4eb. nocobue. — Cr6.: MNu-
Tep, 2006.

4. benkvH U. M. Jdonyckn u nocagku. — M.: MalwMHOCTPOEHUE,
1992.

5. Oonycku u nocagku. Cnpasoynuk./Toa pea. B. A. Mdrkosa. —
J1.: MawwuHocTtpoenne, 1982, u. 1, 2.
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Jla6opaTopHasa pa6ora N2 10
BblBOP CPEACTB M3MEPEHUNA

Llenb pa6oTbl

OcBouTb MeToAMKY Bblbopa cpeacts usmepeHuii (CU) reometpu-
YecKux NMapaMeTpoB AeTasiel, 3aKpenuTb NpUOBPETEHHbIE HaBbIKU Onpe-
JeneHnst U UCNONb30BaHUS METPOSIOrMYECKUX XapaKTepuUCTUK YHUBep-
CalibHbIX CPEACTB U3MEPEHU.

O61beKT M3MepeHuit
[JeTanb, 3CKM3 KOTOPOM MnokasaH Ha puc. 10.1, sBAseTca TenoM Bpalle-
HWS, HApPYXXHasi U BHYTPEHHSS MOBEPXHOCTM KOTOPOro CKOMOWHMPOBaHbI
UMVHAPUYECKMMU U KOHWYeCcKuMKn copMamu. MamepeHus pa3MepoB 3Tux
MOBEPXHOCTEN M MX B3aMMHOIO PACriofIOXKEHUS He TPebyoT creumasibHbIX
CPEeACTB U3MEPEHUIA U MOTYT 6bITb BbINO/IHEHbI YHUBEPCabHbIMU CU.

*|ﬁ|0.0.’i|
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Puc.10.1. Scku3 KOHTpoONUpyeMoii aeTanu

O6opypnoBaHue

CpeacrBa M3MepeHuil, HeobxoamMble Al KOHTPOAS YKa3aHHbIX
Ha 3CKM3e AeTanM pa3MepoB, BbIOUPAKOTCS M3 YNC/IA YHUBEPCASbHBIX AN
N3MEPEHUIA JIMHENHO-YIIOBLIX Pa3MepoB MocC/e pacyéta AOMYCTUMBbIX Mo-
rPELUHOCTEN U3MEPEHUIA.

O6wwuMe Nono)xeHUs No BbiGopy cpeacTB U3MEpEHUit

KauecTBo M3MepeHUit 3aBUCUT OT MpaBW/IbHOMO Bblbopa CPeacTs
n3MepeHuid. Mpyu 3TOM YUMTbIBAIOT U3MEPSIEMYIO BENTMUMHY, METOA, YCI0-
BUS MPOBEAEHUS M AOMYCKAaeMylo MOrpelHOCTb M3MEpEHMiA, a Takxe

68



[IanasoH U3MEpPEHWUI, XapaKTEPUCTUKM MOrPELIHOCTEN CpeacTB U3Mepe-
HWI, NPOCTOTY UX B 3KCMJyaTauuu, NpuUYEM OCHOBHOE BHUMaHWe yaens-
€TCs TOYHOCTM CPeACTB U3MEPEHUM, Kak (hakTopy, Hanboree CylleCTBEH-
HO BNUSIIOLLIEMY Ha PE3Y/bTaT U3MEPEHUIA.

Ha nepsBom 3tane Bbibopa C/ onpeaensieTcss cOOTBETCTBME Ana-
MasoHa U3MEpPEHUI U3MEPSEMOMY 3HAUYEHUIO BEIMUYMHBI, KOTOPOE [I0/IKHO
BXOZIUTb B NMpeaesibl U3MEPEHNIA.

Mpu BbIBOpE CPEACTB U3MEPEHMUI MO TOYHOCTU HEOBXOAMMO Yuu-
TbIBaTb [IO/IH0 AOMYCTUMOW MOrPELIHOCTM U3MEPEHUIA, MPUXOASLLYIOCA Ha
NorpeLUHOCTb ncrosnb3yemoix CA.

CocTaensiowmMmMmn NorpewHoCcT pesysnbstaTta, NMOMUMO MOrpeLlHo-
cren CU, MoryT 6biTb MOrpeLIHOCTA, BHOCUMMbIE METOAOM, OMepaTopoM,
JeNCTBUEM BIUSIOLLMX BETUYUH:

Ay =Au+Acu+Ao+Aycn<Ao, ()

raeAY.  — CyMMapHas MorpelHocTb N3MEpEHUIA;

Am — npeaenbHast NorpeLHoCTb METOIa U3MEPEHUIA;

Acu — npeaenbHas NorpeLiHOCTb UCMOsb3YEMbIX CPEACTB U3MEPEHMIA
(MHCTpYMeHTanbHas);

Ao — npepenbHasi NOrpeLHOCTb OnepaTopa;

Aycn — npepenbHas norpeLHocTb, 06ycnoBneHHast BIMSIHUEM BHELL-
HUX (PaKTopOB;

AO — aonyckaeMasi NorpeLiHOCTb U3MEPEHUH.

MeTon U3MEpEeHUit — 3TO Crocob pelleHnst U3MepUTENbBHON 3aaa-
yu, NPeaCTaBNSIOLWMA COBON NPUEM MMM COBOKYMHOCTb NPUEMOB CpaBHE-
HUS U3MepsieMol (hU3MYECKON BENNUMHBI C €€ eAMHULIEN B COOTBETCTBUM
C peanu3oBaHHbIM MPUHLMMOM U3MeEpeHM. MeToa M3MepPeHMUin 06blUHO
06ycnoBneH YCTPOMCTBOM CpeacTBa M3MepeHui. [orpelwHocTb MeToaa
n3MepeHuii Am Bbl3BaHa HECOBEPLUEHCTBOM BbIOpaHHOro MeToaa, Ha-
npuMep, HeMnpaBuiIbHO BbIGPaHHOM CXEMOM 6a3MpoBaHUA U3Lenus, He-
NpaBuIbHO BbIGPAHHON MOCNEAOBATE/IbHOCTLIO M3MEPEHWUI, MOrpeLLIHO-
CTbO NMPUMEHSIEMOIO aNropuTMa U3MEpEHNIt 1 06paboTKN Pe3yNLTaToB U T.A.

Moa MOrpeliHoCTbI0 CPeacTB uaMepeHuint Acu  noapasymeBaloT
COBCTBEHHYO MOrPELIHOCTL 3TOTO TEXHUYECKOro CpescTBa, obycnoeneH-
HYIO KOHCTPYKLUMEWN, TEXHOMOrMEN M3rOTOBMIEHMSI M CTEMEHbID W3HOCA
CpeacTBa U3MepeHUid.

MorpewHoctb Ao 06ycnoBneHa MHAMBMAYaNbHLIMU CMOCOBHO-
CTIMM OnepaTopa, ero KayecrBoM paboTbl MPU OKPYrNIEHUM U CHATUM OT-
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CYETOB.

N3mepeHuio Bceraa COMYTCTBYIOT BHelHME (PakTopbl, KOTOpble
MOryT OKa3blBaTb B/IMSIHWE HAa HaWleHHOe NpY U3MEePeHUN 3HauveHne tu-
31M4eckon BennuMHbl. OHM 0BycnaBnMBalOT MOSIB/IEHWE COCTaBIsIOLLEl
Ayen .

3Has, Kakas 4ons A0MNyCTUMON MOrpeLlHOCTU U3MEPEHUIN MPUXO-
JINTCS Ha MOrpeLIHOCTb CPEACTB U3MEPEHWIA, MOXHO OMNpeaennTb ero He-
06x0aMMyt0 TOYHOCTb. B cnyyae, koraa norpewHocTsIMmM MeToda 1 onepa-
TOopa MOXHO npeHebpeyb, MaKCMManbHO AONyCTMMas MOrpewwHoCTb
CPe[iCTB M3MEPEHMN ByeT paBHA NpPeaesbHON NOrpeLIHOCTU U3MEPEHWUIA.
OfHaKo, yuuTbIBasi, UTO NMoj BO3AEWCTBUEM BIMSIIOLIMX BENUUYMH B pabo-
UMX YCNOBMSIX MOMPELIHOCTb CPEACTB U3MEPEHU MOXET MU3MEHSATbCS Ha
35%, LenecoobpasHo CpefiCTBO U3MEPEHUI BbIBUPATb C NOrPELLHOCTbIO:

Acu =A0—-0,35A0 =0,65A0 )

Bbl6op CpeAcTB M3MepeHuii IMHEMHBIX pa3MePOB MO TOYHOCTHbIM
napaMeTpam Ans OCYLIEeCTBAEHUS MPUEMOYHOIO KOHTPONS MOXET ObiTb
BbinonHeH no MOCT 8.051-81 «[lorpeluHocTn, AonyCcKaeMble Npu namepe-
HUW NINHEVHBbIX pa3MepoB A0 500 MM» 1 MeTOAMYECKMM YKaszaHusM P[, 50-
98-86 «Bbibop yHMBEPCANbHbLIX CPEACTB U3MEPEHUIA SIMHENHBIX pa3MepoB
[0 500 MM». Mcnonb3oBaHNe METOAMYECKMX YKa3aHWI NO3BONSIET HE pac-
CUYNTLIBATb CAaMOCTOSITENBHO CYMMApHYIO MOrPeLlHOCTb MO BbISIBIEHHBIM
€€ COCTaBMAOWMM ANS C/Ty4aeB U3MEPEHUI YHUBEepCabHbiMU CU Hapyx-
HbIX U BHYTPEHHUX JIMHENHDBIX pa3MepoB AeTanen, rybuH, BUeHwit.

Meroauueckue pekoMeHAaLUM Mo BbINOJIHEHUIO Nabopa-
TOpHOI pa6oTbl

1 O3HaKkoMUTbCA C O6WMMKM NONOXKEHUAMU MO BbIGOPY YHUBEP-
CalibHbIX CPEACTB U3MEPEHU.

2 3anucaTtb B Tabn. 1 otyera obo3HayeHWs pa3MepoB AeTanu,
NOASIEXALUMX U3MEPEHUIO U KOHTPOSHO.

3 OnpeaenuTb 3HaUYeHUsl NpeAeNbHbIX OTKIOHEHWN [4/ 1 3aHECTM
nx B Tabn. 1 oTtueta.

4 PaccuntaTb JOMYCKU Ha KOHTPOAMpyeMble pa3Mepbl U 3aHecTu
nx B Tabn. 1 oTtueta.

5 lMpoaHanusnposaTtb TpeboBaHWS K TOYHOCTU NapameTpoB [eTa-
JM U YCTaHOBWTb AOMYCTUMbIE MOFPELIHOCTM M3MEPEHUA KaXaoro napa-
MeTpa /2/, 3aHecTn ux B Tabn. 1 otyeTa.
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6 OueHnTb npeaenbHoO AoNYyCTUMYHO MOrpeHOCTb KaXXaoro m3-
MEPUTENBLHOIO CPEACTBaA AJId KOHTPOJ1IA NMPOBEPAEMbIX pa3MEPOB AETaA/IN

Acu =0,65A0 v 3anec B Tabn. 1 oTueta.

7 BblbpaTb KOMMIEKC N3MEPUTENBbHbIX CPEACTB ANsl KOHTPONS 3a-
OaHHbIX MapaMeTpoB AeTann B COOTBETCTBUMM C /3/ 1 3aHecTn B Tabn. 1
HanuMmeHoBaHuss CU 1 nx OCHOBHbIE METPONOrNYECKME XapaKTEPUCTUKN.

8 BblbpaTb METOAMKY BbINOMHEHWUSI U3MEPEHMI KaXKOAOr0 KOHTPO-
nMpyeMoro pasmepa (CxemMy W3MEPEHWI, KOSIMYECTBO KOHTPOSIMPYEMbIX
CeyeHuin 1 T.4.).

Pa3Mepbl KOHTpONMpYeMbIX AeTanel AaHbl B Tabn. 10.1

lpumep

TpebyeTcss NPOKOHTPONMPOBAaTh HAPYXHbIA AMAMETP [AeTanu
30h5.

1 OnpepensieM 3HauyeHusi nNpeaenbHbIX OTKIOHEHWI [4/: 30h5(.
0,009)-

2 PaccunTbiBaeM A0MYyCK Ha KOHTPONMPYEMbIN pa3Mep:

Auzo =es —ei =0—(—0,009) = 0,009 wuwm,

roe es U ei — COOTBETCTBEHHO BEPXHEE U HuXKHee npeaenbHble
OTKJIOHEHUS pa3mepa.

3 YcraHaBnuBaem o /2/ AonycTuMy NOrpewHoCTb U3MepeHus:
ANs MHTepBana HOMWHanbHbIX pa3Mepos ¢B 18 fo 30 n ITS5 ponycrumas

norpetuHoctb namepernii Ao = 30 mkm.

4 YcTaHaBfMBaeM METOAMKY M3MEPEHWI: HapYyXHbIA AMAMETp C
TOYHOCTBIO A0 3 MKM 6yAeT KOHTPOSMpOBaTbCs B TPEX CeYeHUsX B ABYX
B3aMMHO MepreHaUKYNSPHbIX HanpaBieHUsIX.

5 OnpegensieM npefenbHO AOMYCTUMYIO MOrpelHOCTb CpeacTBa
n3mepeHns 30h5:

Acu=0,65-A0=0,65-3=1,95 mkm.

6 BbibvpaeM yHuBepcanbHOe M3MepuTesibHOe CpeacTso no /3/,
nMeroLLlee MOrpeLlHoOCTb U3MepeHUs B aHHOM WHTEpBasie pa3MepoB, He
npesbiwatoLyto 1,95 MkM.

B vHTepBane cebiwe 18 a0 30 MM AaHHLIM YCIOBUSIM YAOBNETBO-
psieT MUKpOKaTop C LeHoin aenenns 0,002 MM, MMeOLWMIA NOrpeLHOCTb

n3MepeHus Acu = 1, S mkm.
M3MepeHns oTHoCUTESbHbIE.
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Tabnuua 10.1
PasMepbl KOHTPOIMPYEMBIX AeTanein

;’;ﬁ;ﬂ B r it E K K 1 M H il P C T y
1 392 | 495510 | 495HI0 | 7055HIZ | 7587 | 394 | 215 | 265 | 446 | 40.16js10 | 142 | 149 57° 151°
2 393 | 9649 | 497611 | 7005H14 | 743s7 | 390 | 204 | 27 | 448 | 40459 | 1428 | 13°20' | 50°40' | 146°
3 40 | 495pll | 499F10 | 70,65HI3 | 743p8 | 395 | 20 | 269 | 445 059 | 1423 | 12°40" | 54° 144°
4 388 | s0jstl 496HI0 | 7055H14 | 7468h8 | 397 | 205 | 25 | 397 | 40449 | 142 | 14’ 43920 | 151°
5 39,0 | 49,6010 | 498E1l | 70,1HI4 | 74516 | 403 | 205 | 244 | 403 | 39.883s10 | 1415 | 13°40' | 55°20' | 148
6 30,0 | 496k | 497610 | 699HI2 | 7464h6 | 392 | 212 | 262 | 392 | 4024312 | 1423 | 12040 | 55°20' | 152°
7 395 | soml0 | 499F11 | 70,65HI4 | 74637 | 402 | 195 | 257 | 403 | 40239 | 140 | 16° 47° 152°
§ 40 49,619 495E10 | 703H12 | 748h8 | 397 | 207 | 244 | 397 | 4048js10 | 141 | 13°200 | 53° 151°

L

lpumeydarme: 1. Bblbop M3MepuTenbHbIX CPeACTB NPOBOAST ANS pa3MepoB C yKa3aHHbIMU MOJis-
MW JOMYCKOB.
2. HeykaszaHHble npeaesnbHble OTKIOHEHNS Ha3HaunTb no I714.




KOHTpOJibHbIE BOMPOCHI

7.1 Kakue hakTopbl BAUSIIOT Ha Ka4ecTBO M3MEPEHMIA?

7.2 YTOo SIBNSIETCA OCHOBHOM XapaKTEPWUCTMKON WU3MEpUTESIbHOro
cpeacrea’?

7.3 UTO Ha3bIBaeTCS MOrpeLiHOCTbIO pe3yfibTaTa N3MEpPEHNIA?

7.4 HazoBuTe COCTaBsAoLWMeE NOrpeiHoCTU U3MepeHns.

7.5 Ncxoaist M3 Kakux YCIOBUI BbIBUPAETCS CPEACTBO U3MEPEHNS?

dopmMa oTueta
1. Llenb paboTsl.
2. OCKu3 geTanu.
3.Bblbop cpeAcTB M3MepeHWin NapaMeTpoB AeTanu.

Tabnuua 1
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Jla6opaTopHas pa6ora N2 11
OLIEHKA rogqHOCTU OETAJIN N KAYECTBA M3MEPEHWUN

Llenb pa6oTbl

Mony4nTb HaBblkM PaboTbl C YHMBEpPCASbHbIMKU CPEACTBaMU W3-
MEpEHWUIA reOMETPUYECKMUX MapaMeTPOB, OLEHKM KayecTBa AeTanei, npo-
FHO3MPOBAHWS BEPOSITHOCTHOrO 6paKka KOHTPOss.

O61beKT u3MepeHuii

[JeTanb, 3CKM3 KOTOpPOWM NpuBeaeH Ha puc. 11.1, sBnseTca TenoM
BPALLEHWSsl, HApy>XHAsi N BHYTPEHHSSI MOBEPXHOCTU KOTOPOrO CKOMOUHU-
pOBaHbl LMAUHAPUYECKUMU U KOHUYECKMMU copMaMu. KOHTponb pasMe-
POB 3TUX MOBEPXHOCTEN M MX B3aMMHOIO PacrofioXeHUs He TpebyeT cre-
LManbHbIX CPEACTB U3MEPEHUA U MOXET BbiTb BbINOSHEH YHUBEpPCASIbHbI-

mn CH.
[ZTe83]
! ¥

ﬂ 2| m I = _ Ocp
3 ? A K LeHTPOB
= ]

2°45° — 20

2 Faest I

K JL M H

P
Puc. 11.1. 3cku3 KOHTpONMpyeMol AeTanu
O6opypnoBaHue

CpeacrBa M3MepeHui, BblbpaHHble A1 KOHTPOAS YKa3aHHbIX
pa3MepoB, NO pe3ynbTaTaM OonpeaeneHust AOMYCTUMbIX MOrPELLUHOCTEN
N3MEPEHUIA.

O6wmMe NoNoXKEeHUA MO OLleHKe KauecTBa U3MepeHunii

Mpu namMepeHusx GUanYeckMx BEIMYMH B TEX Cllyyasix, Koraa oc-
HOBHYIO POJib MUIPalOT C/yYaiiHble OLMOKM, BCE OLEHKM TOYHOCTM M3Me-
PEHWUI MOXHO AenaTb TONbKO C HEKOTOPOM A0BEPUTENbHON BEPOSITHO-
CTblo. 3a Hanbonee BEPOSITHOE 3HAUYEHME U3MEPSIEMOIN BEMMUMHBI 0BbIYHO

NpuMHUMaloT eé cpeaHee apudmetnyeckoe 3HaveHue (X ), BblUUCIEHHOE
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U3 N-ro YNC/Ia U3MEPEHUIA 3TON BeNMUMHbLI. OIHAKO, AaXKe B 3TOM Cyyae,
MonyYeHHoe 3HaueHne X 6yaeT OTMuaThCs OT UCTUHHOMO 3HaveHns X
Ha BENIMYMHY norpeluHocTn usmMeperna AX .

WHTepBan 3HauveHuit ot X — Ax po X+ Ax npeacraensieT
coboii JoBepUTESbHBIN MHTEpPBan. [JOBEPUTENbHbI MHTEPBAN — UHTEpPBa
3HAYeHU, B Npeaenax KoToporo C 3aAaHHOM A0BEPUTENBbHON BEPOSITHO-
CTblO HAaXOAMTCS UCKOMOE 3HaYyeHue pesynbTaTa U3MepeHuid. 3HaHue Ao-
BEPUTENIbHOW BEPOSITHOCTM MO3BOMSIET OLUEHWUTb CTEMeHb HaAEXHOCTU
MoSTly4YEeHHOro pesysbTaTa.

B TOM cnyyae, korga YMcio U3MEPEHWI, M3 KOTOPbIX BblYMUCIIEHO

cpefgHee apudMeTnyeckoe 3HadeHune ()?) He Benuko (n=4-+30), 3Has
nosepuTenbHylo BeposiTHocTb (P), onpeaensioT koadduumeHT CTbio-
JeHTa (tp ).

Vicnonb3ys koadduumeHT CTblofeHTa £, , CpeAHee apudmeTuye-

ckoe 3HayeHue (X ), uMcno M3MepeHWi n, cpeaHeKBafpaTUYeckoe OT-
K/IOHEHWE S, MOXHO 3anucaTb pe3ynbTaT M3MEpPeHW B BUAE LOBEpU-
TeNbHOro MHTepBana:

X -, —S X<X +1, S

" Tn -
MorpelHOCTb M3MEPEHUIA HEMNOCPEACTBEHHO OKa3blBAET BIUSIHWE
Ha pe3y/bTaTbl pa3bpakoBkK B NapTuu Aetaneit. Ecnm 6bl KOHTPOb OCy-
LecTBsiNCS abCoMOTHO TOYHLIMM CPeACTBaMU U3MEPEHWI, BCe U3aenus,
Haxoaslmecs B none aonycka, 6biim 6bl NpU3HaHbl FOAHBIMKY, @ Te u3ge-
N8, y KOTOPbIX U3MEpSiEMbliA MapaMeTp MpeBbIWAET A0MYCK, 6blin 6bl
npu3HaHbl 6pakoBaHHbIMW. MMpU AEACTBUM MOrPELHOCTU U3MEPEHU, B
pesynbTaTe KOHTPOJIS YaCTb HErOAHbIX U3aenuii 6yaeT npu3HaHa rofHbl-
MK (6paK KOHTPONS 2-ro pofa M), a YacTb FOAHbLIX U3LAENMI — HEFOAHBIMU
(6bpak koHTpons 1-ro poga-n). WccnegoBaHUAMW YCTaHOBEHO, YTO Ha
6paK KOHTPONS BNUSIET paccesiHue AeNCTBUTENbHbIX 3HAUYEHWUI KOHTPOW-
pyeMoro napaMmeTpa MU3roTOBNSIEMbIX U3AENWI (TEXHOMOrMYECKoe pacces-
HWE), YCTAHOBMEHHbIN JONYCK Ha KOHTPOSIMPYEMbIA NMapaMeTp, BUA 3aKo-
HOB pacrpefeneHnst Kak MOrpelHocTel, Tak M TEXHOMOMMYECKOro pac-

cesHua (puc. 11.2).
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Puc.11. 2. BepositTHocTb 6paka koHTpons 1-ro (P;) n 2-ro (P,) poaa: Auzo
— HOPMMpYEMbI AOMYCK Ha KOHTPOSMPYEMbIV MNapaMeTp M3roTOBASIEMOro W3Aenws;
AO — npenenbHasi MOrpeLLHOCTb U3MEPEHUS; O — CpeiHee KBaAPaTUUHOE OTKIIOHE-
HMe MOrpeLLHOCTY U3MEpEHUs; C — BEPOSITHOCTHBIM BbIXOA pa3Mepa KOHTPOIMPYEMOro

napaMeTpa 3a rpaHuLy nos AoMYCKa y HEMpaBn/bHO NPUHSTLIX U3nenmii; O, — cpen-

HEKBaApaTUUYECKOE OTKJIOHEHME PACCEsHUS AENCTBUTE/bHBIX 3HAUEHUI KOHTpOnMpye-
MOro napaMertpa.

Mertoauueckue pekoMeHAaLUM Mo BbINOJIHEHUIO Nlabopa-
TOpHOI pa6oTbl

1. O3HaAKOMUTBLCA C OBLLMMM NONTOXKEHUAMM MO NMPUMEHEHUIO YHU-
BepcasibHbIX CPEACTB U3MEPEHUI U NOYUYEHNIO PE3YNIbTAaTOB U3MEPEHUIA.

2. BbINONHWUTbL N3MEepeHUst Kaxxaoro KOHTPOIMPYEMOro napaMeTpa
AeTann n pesynbTaTbl BHECTM B Tabn.1 oTuéra.

3. CpaBHUTb pe3ynbTaThl USMEPEHUI C NPEAEbHO A0MYCTUMbIMU
pa3Mepamu. [laTb 3aKnto4eHue 0 roaHOCTU AeTann Mo KaXKAoMy KOHTPO-
nupyemoMy napameTpy. [laHHble 3aHecTu B Tabn. 1 oTueTa.

4. [na ogHoro v3 napameTpoB (MO 3ajaHWIO MpenofasaTtens)
NpeacTaBuTb pe3ynbTaT M3MEPEHUIA B BUE [IOBEPUTENBHOMO MHTEPBAna.
[nsa atoro HeobxoanMo:

- onpeaenutb cpeaHee apudmetudeckoe (X ) U3 MPUHATOrO
ymcna usmepenuin (n);

- onpefenuTb CpeaHeKkBagpaTudeckoe OTKIOHeHue (S) u3 n us-
MEepeHUit;
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- onpeaenuTb KoadduumeHT CTbloaeHTa ‘, (Tabn.11.1) npm 3a-

[aHHON npenojaBaTeNeM LOBEPUTENbHON BEPOSITHOCTU.

[aHHble 3aHecTn B Tabnuuy 2 oTyeTa.

5. OnpenennTb KOMMYECTBO HENPaBU/IBHO MPUHATLIX (M) U He-
npaBUbHO 3abpakoBaHHbLIX (N) AeTaneli No 3afaHHOMy napaMeTpy. 3a-
NoNHUTL Tabnmuy 3 oT4yeTa.

lpumep

TpebyeTcs NPOKOHTPONMPOBAaTh HAPYXHbIA AMAMETP [AeTanu
30h5(.0,000) MMKpOKaTOpPOM C LeHoW AeneHusi 0,002 MM, UMeloWMM Mo-
rpelHocTb naMepenns Acu = 1,5 mkmM.

BbinonHseM wusMepeHus, pe3ynbTaTbl KOTOPbIX 3anucblBaeM B
Tabnuuy.

Tabnuua
CeyeHus n Ha- - N2
Howmep n3me- npaBeHns u3- X X; =X, ('xi —-x)°,
peHns MepeHWil MM MM MM?
1 1,1-1 30.000 +0,004 16:10°
2 1,2-2 29.992 -0,004 16-10°
3 2,1-1 29.994 -0,002 4-10°
4 2,2-2 30.000 +0,004 16:10°
5 3,1-1 29.992 -0,004 16-10°
6 3,2-2 29.998 +0,002 4-10°

2 PaccunTbiBaeM cpeaHee apudMeTMUecKoe 3HaueHne 1 cpeaHe-
KBa[paTU4ecKoe OTK/IOHEHWE:

2x;= 179,976 Mm
Xx; 179.976

1

X = =29,996 (MM)

n
3(x, — x)*=0,000072 (MM)

0.000072
= 61 =0,0038 (MM)

S =0,0038 MM
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3 OnpepensieM ko3duuUmeHT CTbloAeHTa MpY A0BEPUTENLHOM
BeposTHOcTU P=0,9 1 uncne usmepeHuii n=6 no Tabn. 11.1 ortuera. Ko-

adduumenT CTblogeHTa tp =2.
Tabnuuall.l
KoadduumeHT pacnpeaeneHus CrbtofeHTa ‘,

Konnuectso Mpyu AOBEpUTENbHOW BEPOSTHOCTH P

usmepenwnii| 0,1 | 0,2 | 03 | 04 | 05|06 |07 08109 ]095]0,98 0,99 |0,999

2 016(033]051/0,73] 1 |138| 2 |31]63]127)318]63,7]636,6

0,141029|045/062 (08210613 1929143 | 7 [99 |316

0,1410,28]042|0,58|0,77|09 |13 |16 | 24|32 |45]|58]129

0,13/0,27]041)057]0,741094]12 |15 |21 |28 ]|37]|46 |86

0131027041056 (073{092 |12 15| 2 |26|34] 4 |69

0,13/027]| 04 105(0,72{09 11|14 [19 24|31 |37 | 6

0,13/0,26) 04105071109 111419 24| 3 |35]|54

O (N || A (W

0,13/0,26) 04 ]054(071{09 |11 14192329 34| 5

10 013]026| 04 |054| 07 08|11 |14 ]18]23]28]33]48

4 PaccunTbiBaeM ,CI,OBepMTeanbll\;l MHTEPBan

29.996-2. 2998 _ v < 29.99612.9:038

J6 J6

TakuMm 06pa3oM, pe3ynbTaT M3MEPEHWUI C AOBEPUTENBHON BEPO-
ATHOCTbI0 0,9 HaxoaWUTCS B UHTEPBA/Ee 3HAUEHWIA:

29.993 < X <£29.999 wmm.

5 OnpepensieM KONMYECTBO HEMpPaBUMBHO MPUHATBIX (M) U He-
npaBUIbHO 3abpakoBaHHbIX MO KOHTPOMPYEMOMY MapaMeTpy AeTanei
n).
™ 5.1 MpeaenbHasi NOrpewHoOCTb CpeacTBa MaMepeHns (MMKpOKa-
Topa) C LeHoi aeneHns 0,002 MM pa3Mepa ¢ AONYCKOM Auz0 = 9 MKM —
A'cu =1,5 mkm. Tpy 3TOM NOrpeluHocTb U3MepeHnii 6e3 yuéra norpelu-
HOCTU MeToAa 1 onepaTtopa byaeT paBHa:

A" 1
A'Y — cu 1,5

- - = 3 MKM
) .
0,65 0,65
5.2 PaccunTbiBaem CpeaHEKBaaApaTU4ECKOE OTKJ/IOHEHME MOrpeLL-
Ao 23
HOCTU VI3MepeHVIl\/JI: 5 = = = 1, 15 MKM.
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5.3 OnpefensieM COOTHOLWIEHWE CPEeAHEKBAAPATUYECKOrO OTKIIO-
HEHWs1 NOrpeLIHOCTM M3MepEHUI 1 AOMycKa Ha KOHTPOSIMPYEMbI pasMep:

6 = LIS -100% =12,8%.
Auzo

5.4 Mo Tabn.11.2 ans COOTHOLLEHWS =12,8% ycraHas-
Auzo
JIMBAEM, UYTO HEMpaBUNIbHO NPUHATLIX AeTanein m=3,75+ 4,10%,a Henpa-
BUIIbHO 3abpakoBaHHbIX Aetaneit n=5,40+ 5,80% oT obliero uncna B
napTuu aeTanei.
Tabnuua 11.2

3aBucmMocTb 6paka KoHTpons 1-ro poga(n) n 2-ro (m) poaa oT OTHOLe-

HUS NPV HOPMasibHOM PacrpeaesieHnn U3MEPSIEMbIX NMapaMeTpoB
Auzo
o
% n% m%
Auzo

1,6 0,70-0,75 0,37-0,39

3 1,20-1,30 0,87-0,90

5 2,00-2,25 1,60-1,70

8 3,40-3,70 2,00-2,80

10 4,50-4,75 3,10-3,50

12 5,40-5,80 3,75-4,40

16 7,80-8,25 5,00-5,40

KOHTpO/ibHbIe BOMPOCHI

Kak nposiBnsieTcsl NOrpewHocTb CPeacTBa M3MEpeHUn B pesysib-
TaTax KOHTPONs?

B ueMm 3akntovaetca 6pak KOHTpons 1-ro poaa?

B ueM 3akntoyaeTcsa 6pak KoHTpons 2-ro poaa?

Kak caenaTb 3aktodeHne o0 roAHOCTM U3MEpeHHOro napameTpa?

UYTo Takoe AoBepUTENbHbIE MPaHULbI pe3ybTaTa U3MEPEHUiA?

YTo ycTaHaBnuBaeT AOBEpUTENbHAS BEPOSTHOCTL?

YTO Ha3bIBaeTCS AOBEpPUTENBbHBIM MHTEPBASIOM pe3yfbTata u3Me-
PEHUIA?

dopmMa oTueta

1. Llenb paboTsl.

2. Pe3ynbTaTbl M3MEPEHWIA U KOHTPOSIS NMapaMeTpoB AeTanu
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Tabnuua 1

Mpenenb-
O60o3Haue- HaumeHo- MNokasza- o
HWe pa3me- Hiﬁgslgc BaHWe cpef- | Hue cpea- e:}l:bcrHir'm 3aK§V'g"e-
pa Ha uep- CTBa usme- CTBa u3-
Texe pa3mpbl, peHmii MepeHMii pasMmep, MM 0 rOAHOCTH
3. WHTepBanbHas oOuUEHKa pe3y/bTaTa M3MEPEHWI pa3MepHOro
napameTpa getanu.
Tabnuua 2
- N2
CeyeHus 1 HanpaBeHns U3MepeHuii ;CN; X =X, ('xi - x) ’
MM MM

Cymma

CpeaHee apubMeTMYecKoe 3HayeHure

CpeaHeKBaapaTUHeckoe OTK/IOHEHE

KoadduumeHT CTblogeHTa

,D,OBepVITe}'IbeIl‘/'I WUHTEPBAnN

4. OnpepeneHve nNpoueHTa HenpaBUbLHO MPUHATBIX (M) U He-
npaBuibHO 3abpakoBaHHbIX (N) AeTanew.

Tabnuua 3
m N © | -
8. {% m E % 8_>GJ
3 Q b = sos O =
2|13 o MorpeLwHocTb CpenHexBag- 2o | gp
z T~ C ™ ql—J
8 | = 83 M3MepeHus paTuyeckoe op |l ox
@ < ' 39
v g % E: A = Acu OTK}'IOHel-’WIe o *100% 3 E § g
F |8%| 23 - A0 | Auzo SE| 8%
9 187 25 0,65| s§==02 RS
© 5 aQ 2 x
T D O 2 c 2 C I
) = Qs od | om
S 5 58 . T8
o | ¥ cC = = =
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