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CopoukunHa O.10.
JTabopaTopHas pabota N91
«HopMupoBaHMe ¥ KOHTPOJIb KOHLIEBbIX Mep AJINHbI>»
1 Llenb paboTbl
N3yunTb 3KCnyaTauMoOHHbIE M METPOSIOrMYecKue XapakKTepuCTUKK

nnockonapannenibHblX KOHUEBbIX Mep AMHbI; MOMYyYUTb MNpaKTU4Yeckune
HaBblKM COCTaB/IeHNs N onpeaeneHns NorpewHocTn 65oka KOoHUEBbLIX Mep
ANS 3a[aHHbIX Pa3MepoB.

2 O6opynoBaHue

2.1 Habop nnockonapannenbHbiX KoHUeBbiX Mep AnuHbl N2 1 TOCT
9038-90, knacc TouHocTn - 3. Pa3psaa - 5. MNacnopT

2.2 Habop npuHaaneXxHoCTeN K KOHLEBLIM MEPAM [/TUHBI.

2.3. ABMAUMOHHbIN 6€H3MH, OB6TUPOYHBIN MaTepuan.

3 O6wme nonoxKeHus

3.1. NnockonapannenbHble KoHUeBble Mepbl AnnHbl (MKMA)

MnockonapannenbHOM KOHLEBOM MepoN [A/IMHblI Ha3blBaeTCs Mepa,
cnyxawas 4na nepegaydv pasMmepa ot paboyero atanoHa eanHuLbl ANvHbL 40
nspenus. KoHUeBble Mepbl MNPUMEHSIIOTCA AN MPOBEPKM  TOYHOCTU
N3MEpPUTENbHbIX WHCTPYMEHTOB W npubopoB, ANst YCTAHOBKM Ha HyJb
MOKa3aHUN UX LLKaN NpU CPaBHUTENIbHOM METOAE M3MEpEHUs, ANS NMPOBEPKM
M YCTAHOBKM HaA pa3Mep KanubpoB, Mpu MU3MEPEHUN U pasMeTKe TOYHbIX
N3AENNN, NpU HaNaaKe CTaHKOB, NpucnocobneHni n T1.n. (pUcyHok 1).

KoHueBble Mepbl KOMMNEKTYIOT B pasfvyHble HAbopbl MO UX 4nciy U
pa3MepaM HOMWHAsbHbIX AJWH. [POMBIWIEHHOCTBIO BbiNyckaeTcs 21 Habop
naockonapanienbHblX KOHUEBLIX Mep C KOMYECTBOM Mep B Habope OT 4 Ao
112 v rpagauuamm 0,001 - 0,01 -0,1-0,5-1-10-25-50 1 100 MM B
Habopax oT N1 go N¢ 18.

55 20

KU

usmepumesibHole noeéepxnocmu
PucyHok 1 — lnockonapannenbHble KOHLUEBbIE Mepbl AJINHbI
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Ha Ka»aol KOHUEBOW Mepe HaHEeCEHO 3Ha4yeHne e€é HOMMHANIbHOW
ANMHbI, NPUYEM Ha Mepax 5,5 MM U MeHee 3HayeHne HOMUHANbHOW A/IMHbLI. B
KaXkablh Habop, KpoMe TOro, BXOAST ABE Napbl AOMONHUTENbHbIX (3aWMTHBIX)
Mep C HOMUHasbHbIM pa3MepoM 1 1 1,5 (nnn 2) mMm.

KoHLEBbIE Mepbl U3roTaB/IMBAKOT U3 MHCTPYMEHTANIbHON CTanu, a Takxe
n3 keBapua. OCHOBHble MapamMeTpbl W pa3Mepbl M0CKoNapanienbHbIX
KOHLEBbIX MepP ANWHbI, U TexHU4Yeckne TpeboBaHUsa K HUM ycTaHoBneHbl TOCT
9038 - 90.

HoMWHanbHbIM  pa3Mep nNOCKOMapannenbHOM KOHUEBOW Mepbl —
cpegHss anuHa fp, KOTopas NpeacTaBnseTcs AMHOM NeprneHavKynspa,
NPOBEAEHHOIO U3 CepeanHbl OAHON U3 U3MEPUTENbHBLIX NMOBEPXHOCTEN Mepbl
Ha NPOTUBOMONOXHYKD W3MEPUTENIbHYIO MOBEPXHOCTb. IJTOT  pa3mep
HaHOCUTCS Ha KaXkayto Mepy.

OTK/IOHEHME ANUHbI KOHLEBOWM Mepbl — Hambosnblias no abcontoTHOMY
3HAQYEHUIO Pa3HOCTb MEXAY AJIMHOM Mepbl B NO60M TOYKE M HOMMUHANIbHOW
JTMHON.

OTK/IOHEHWE OT NJI0CKONAPanNenbHOCTN U3MEPUTENbHBIX NMOBEPXHOCTEN
KOHLIEBOM Mepbl — Pa3HOCTb MeXAy HaubonblUeN M HaMMEHbLUEN ASIMHAMM
KOHLIEBOWN Mepbl.

[N KOHUEBbLIX Mep YCTAHOBNEHO ceMb knaccos TodHocTu: 00 (01); O;
1; 2; 3; (4 n 5 Knaccbl TOYHOCTU UCNONBL3YIOT AN pabounx KOHLEBLIX Mep).

KnacCc TOYHOCTM KOHLEBLIX Mep onpeaensercs TOYHOCTb WX
N3roTOBNEHUSA: AOMYCKAEMbIMU OTKIOHEHUSIMU OT HOMWHAJIbHOIO 3HAYEHUS U
OT NJI0CKONapanIenbHOCTHL.

[ns NOBbILLIEHNS TOYHOCTM M3MEPEHUIN KOHLIEBbIE MEpbI AENAT Ha NSATb
pa3psiaoB, 0603Ha4YaeMblX B nopsiake ybbiBaHMs ToyHOCTM 1; 2; 3; 4 n 5.
[eneHne Mep Ha pas3psiabl onpeaenseTcss TOYHOCTbO MX aTtTectauum, T. e.
MOrPELIHOCTbI0 U3MEPEHNS AENCTBUTENBHOMO 3HAYeHus AMHbI Mepbl U
TpeboBaHUSAMK K €€ nnocKkonapanienbHOCTH.

KoHueBble  Mepbl  AO/MKHbI  06/1aAaTb  BbICOKOM  TOYHOCTbIO,
NPUTUPAEMOCTLIO N CTAaBUIBHOCTLIO.

MNpUTMpaeMoCcTb — 3TO CNOCOBHOCTb KOHLEBBLIX MEpP MPOYHO CLENNSATHCS
CBOMMW U3MEPUTENbHLIMM MOBEPXHOCTSAMWU NMPWU HaABUraHWM OAHOW Mepbl Ha
Apyryto.

CuenngaeMoCcTb Mep — 3TO MOJSIEKY/IAPHOE NPUTSXKEHME TLaTeNbHO
06paboTaHHbIX MOBEPXHOCTEW B MNPUCYTCTBUMM TOHYAWLLMX CJIOEB CMa3ku
TonwwuHon ~0,02 ...0,05 MKM, KOTOpasi OCTAaeTCs Ha Mepax Moc/ie MPOMbIBKM
nx B 6eH3nHe. Ycunume casura NpuUTEpTbIX KOHLUEBbLIX Mep COCTaBMSIET He
mMeHee 100 H. CBOMCTBO NpPUTMPAEMOCTM KOHLEBbLIX Mep, MO3BONSET
cocTaBnsaTb 6nokn nwboro pasMepa A0 TpPeTbero AeCATUYHOro 3Haka.
MNpexae yeM HayaTb COCTaBneHue 610Ka HY)KHO OTObpaThb BXOoAsLME B HEro
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MEpbl, BbITEPETb CMa3Ky UYMCTOM CandeTKoW, NMpoMbITb Mepbl B 6eH3nHe u
BbICYLUNTb.

Habopbl npvHagneXxHoCTen K KOHLUEBLIM MepaM AJIMHbI MO3BONAIOT C
MOMOLLBIO MIOCKONapasnieNnbHbX KOHLEBbIX Mep OCYLEeCTBATb MMPOBEPKY
Hapy>XXHbIX W BHYTPEHHUX pPa3MEpPOB W3AENWNA, Pa3METOYHble PpaboThbl,
NPOBEPKY HEMPSIMONIMHENHOCTM, HEMIOCKOCTHOCTM (CM. 060pyaoBaHue).
OCHOBHbIE MOJSIOXKEHNA O METOAAX, CPeACTBAX U YC/IOBUSX MOBEPKN KOHLEBbIX
Mep AnmHbl yctaHosnieHsl FTOCT 9038-90.

3.2. CocTtaBneHue 6510Kka KOHLEBbLIX Mep

Bnok pgo/mkeH CoCToSiTb M3 BO3MOXHO MeHbLUero KonndecTsa
KOHUeBbIX Mep (He 6onee 4-5). Bxoaswme B 610k TpebyemMoro pasmepa Mepbl
noabupatoT Tak, 4Tobbl ANMHA NEPBOM Mepbl coaepXkana NocneaHui unu Asa
NoCneaHuX 3Haka pa3mepa 6n0ka, AnMHa BTOPOM Mepbl - NOCNeAHUE 3HaKu
ocTaTka u T.A.

CHavana npuTUpaloT Apyr K Apyry KOHLEBble Mepbl ManbiX AJINH.
Mepbl HaknagblBalOT OAHY Ha APYryid CBOMMWU U3MepuTesNbHbIMU pabounmm
MOBEPXHOCTAMU MPUMEPHO Ha TPETb A/IMHHOW CTOPOHbI Mepbl (PUCYHOK 2),
NAOTHO MNPWXWUMasl, HaaBUraloT Mepy BAOSIb A/IMHHOIO pebpa A0 MOSIHOro
cuenneHms mMep. CobpaHHbI 610K aHaNOrMYHO NPUTUPAIOT K MEpe CpeaHero

pa3Mepa u T.[.

n

V4]

20

PucyHok 2 — CoctaBneHue bnoka mMep

MNpumep. Coctasuntb 6nok MNMKMI ans pasmepa 59,935 MM, UCNonb3ys
Habop N91. HoMWHanbHbIM pa3Mep NepBON KOHLIEBOM Mepbl [AO/MKEH
coaepxaTb NocneaHow uMbpy AeCaTUYHOMO 3HaKa 3aflaHHOro pa3mepa, T.e.
0,005 mm. B Habope N21 Takon mepon 6yaet MNKM/ pa3mepom 1, 005 mm.

[ns pacyeTa BTOPOM KOHLEBOM Mepbl ANWHbI HeobXxoaumo U3
3a[j@aHHOro ANa cocTtaBneHuss pa3mepa 6n1oka MKM/, BbluecTb pa3Mep nepeon
noaobpaHHOM KOHLEBOM Mepbl ANWHBI, paBHbIN B pacCMaTpMBAaEMOM NpuUMepe
1,005, 1. e. 59,935 — 1,005 = 58,93 mm.

CHoBa noabupaloT KOHUEBYHD Mepy AnvHbl M3 Habopa N91,
HOMWHANbHbLIN pa3Mep KOTOPOW COAEPXWUT MOCNEAHIon UMdpy AECATUYHOMO
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3Haka, T.e. 0,03 MM. Takoh KOHLEBOW Mepon MoOxeT ObiTb [MKM/A
HOMMHa/bHOro pasmepa 1,03 MM. Bbluntag mn3 pasmepa 58,93 MM pasmep
BblIOpaAHHOM BTOPOW KOHLIEBOW Mepbl ANMHbI 1,03 MM, nonyyunm:

58,93 -1,03 =579 mm.

Mo aHanoruun TpeTba NMKM/[ 6yaeT nMeTb HOMUHasbHbIA pa3Mep 1,9 MM,
a Pa3HOCTb cocCTaBuT 57,9 — 1,9 = 56 MM. OCTaBLIMWCS UeNbIM pasMep
COCTaBNSOT C MOMOLWbBIO ABYX KOHLEBbIX Mep AnvHbI pa3MepoM 6 MM n 50
MM.

H vom= 59,935 MM

1-9 KoHUeBas Mepa B 6noke - Li= 1,005 MM, octatok 58,93 MMm;

2- KOHUeBas Mepa B 6noke - L= 1,03 MM, octaTok 57,9 MM;

3-9 KOHUeBas Mepa B bnoke - L3= 1,9 MM, ocTaToK 56 MM;

4-9 KOHLUEeBas Mepa B bnoke - Ls= 6 MM, ocTtaTok 50 MM;

5-9 KoHueBast Mepa B 6noke - Ls= 50 MM, octaTtok 0.

MNocne okoH4aHus paboTbl ¢ 6/I0KOM ero creayeT pas3obpaTtb, Mepbl
NPOMbITb OEH3MHOM, MpPOTEPETb YUCTON CyXOon CandeTkon U YNoXuTb B
COOTBETCTBYIOLME MHe34a awmka Habopa.

KoHueBble Mepbl TPEbYIOT UCKTIOUYUTENBHO OCTOPOXHOIO U 6epexxHoro
obpalleHnss ¢ HUMKU. Manenmne NOBpPEXAEHUS, LlapanuHbl, 3abouHbl, cneapi
KOppo3un u npoune aedekTbl TMLLIAIOT MEPbl CBOMCTBA NPUTUPATBLCS.

3.5. OnpepeneHune nencTBuTenbLHOro pasmepa 6s1oka

[encTButenbHbin pa3Mep 6/10ka KOHLEBbLIX Mep OnpeaensieTcss Kak
anrebpanyeckass CyMMa MonpaBoK A1 Ka)XAOW KOHLIEBOW Mepbl BXOASALLEN B
3TOT 6/10K.

dopMyna ans onpeaeneHust AeNCTBUTENBHOrO pa3Mepa 6noka: A =3 A

3HayeHus1 NONPaBOK BbIOMPAOTCA AN KaXkAoW KOHLEBOW Mepbl 6/10Ka C
COOTBETCTBYIOLUNM 3HAKOM («+», «-«), cornacHo NOCT 9038 — 90:

[ns paccMaTpMBaeMoro HOMMHaNbHOro pasmepa 6noka Hy= 59,935 mm,
cocrosilero w3 KoHuesblix Mep: 1,005; 1,03; 1,9; 6; 50 BbibMpaem
COOTBETCTBYIOLLMNE MOMpPaBKK:

KoHueBas Mepa 1,005 MM nmeeT nonpasky — 0;

KoHueBas Mepa 1,03 MM nmeet nonpasky — (-0,0001 mm);

KoHuUeBasi Mepa 1,9 MM nmeet nonpasky — (-0,0002 mm);

KoHUeBasi Mepa 6 MM nMeet nonpasky — (+ 0,0001 mMm);

KOoHUeBas Mepa 50 MM nmeet nonpasky —(+0,0001 mMm).

> A=(0+ (-0,0001) + (-0,0002) + 0,0001 + 0,0001) = -0,0001 MmM.

[eicTBuTEeNbHbIN pa3Mep bnoka:

Hp= Hu+ 2 A = 59,935 + (-0,0001) = 59,9349 mm.

3.6. OnpegeneHuve norpewHocTn 610kKa

MNpn onpegeneHnn MNOrpewHoOCTn U3MEpPEeHNss MHCTPYMEHTaMU WK
npnbopamun, NpoBepKa WM HaCTpPOMKa KOTOPbIX Npou3Boaunacb 6r1okamu
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KOHLIEBbIX MEpP, NMOrPELHOCTb NOCNEAHUX BOMAET B NMOrPELIHOCTb U3MEPEHUN.
MosToMy, wucnonb3yss 650K KOHUEBbIX Mep HeobxoauMMO 3HaTb e€ro
npeaenbHyo NorpeLHoCTb.

PaznuyatoT npeaenbHyto NOrpeLwHoCTb HOMWHANIBHOIO n
AENCTBUTENBHOIO pa3mMepa 6/10Ka KOHLIEBLIX Mep.

TOYHOCTb HOMWHANbLHONO pa3Mepa KOHLEBOM Mepbl OMNpeaenseTcs
[0MYyCKaeMbIMU OTK/TIOHEHUAMWN (Auzr) OT €€ HOMWHANIbHOIO 3Ha4YeHust U oT
nnockonapannensHoctu npu  usrotoeneHnn no [OCT 9038-90 B
COOTBETCTBMU C KNACCOM TOYHOCTMW.

MNpegenbHass NOrpewHoOCTb HOMWHANBLHOrO pasMepa 6noka As
onpegenseTcs Kak keagpatnyHasa cymma (Auzri) OTAENbHBIX MEP BXOASLINX B

JAaHHbIN 6110K: As = + \/E

roe Ai — npeaenbHas NorpeLHOCTb Ka)Kaon KOHLIEBOM Mepbl, BXOASILIEN
B 610K, MKM.

Ana paccMaTpuMBaeMoro HOMMHanbHOro pasmepa Hu= 59,935 MM,
COCTABNEHHOIO U3 MATM KOHUEBBLIX Mep 3-ro Knacca TOYHOCTW, ornpeaensieM
norpelwHocTb (Ai) AN KaXXaA0W Mepbl:

KoHueBas Mepa 1,005 MM nmeeT norpewHocTb - 0,8 MKM;

KoHueBas Mepa 1,03 MM nmeeT norpelHocts — 0,8 MKMm;

KoHueBas Mepa 1,9 MM nmeeT norpewHoctb — 0,8 MKM;

KOHLeBasi Mepa 6 MM MMeeT norpewHocTb — 0,8 MKM;

KoHueBas Mepa 50 MM MMeeT norpeLwHoCcTb — 1,6 MKM.

lNpenenbHasa NorpewwHoCcTb HOMUHaNbHOro pasMepa As = =+ 1/A% =+1,72

MKM. Torga HOMWHanbHbIA pa3Mep C NpeaenbHOM  MOrpelHOCTbHO:
Hn=59,935+1,72 1073MMm.

4. NMopspok BbiNoOJIHEHUS paboTbl

4.1. CoctaBuTb 670K KOHUEBLIX Mep AN HOMUHANbHOrO pa3Mepa,
NpeAnoXeHHOro npenogaBaTeneM, B COOTBETCTBMM C UMEOWNMCS Habopom
KoHueBbIx Mep (N2 1, knacc To4HOCTH 3), CM. Tabnuuy 1.

4.2. PaccuntaTb AEUCTBUTENbHbLIA pa3Mep 6noka Ha= Hu+ > Ai. (cm.
n.5). JlaHHble pacyeTa 3aHecTn B Tabnuuy 2.

4.3. Onpenenntb npefesibHy MOrpewwHoCTb HOMUMHaNIbHOro pa3sMepa

6noka As - + 4/ A% (cM.n.6). Pe3ynbTaTbl pacyeTa 3aHecTu B Tabnuvuy 3.

5. Cnucok nutepaTtypbl

5.1. Kownsgkosa W.I. Teopus n npakTuka HOPMUPOBaAHUSA TOYHOCTU B
MalUMHOCTpoeHun: yd. nocobue/ W.I. Kownskosa, O.10. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTtp AITY, 2013.

5.2. ApuctoB A.W. MeTponorusa, CTaHgapTuM3auus, cepTuduKaums.
YuebHuk. — M.:U3a.ueHTp «Akagemuns»,2008r.
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5.3. AHyxuH B.W. [Jonyckn n nocagku. Yu.nocobue. — CrI16.: lMutep,
2006.

5.4. benkuH U. M. [lonycku n nocagku. M.: MawmHocTpoeHue, 1992.

5.5. Jonyckn n nocagku. CnpasoudHuk./log pea. B. [. Msarkosa Jl.:
MawunHocTpoeHune, 1982, 4. 1, 2.

5.6. TOCT P 9038-90 (CT C3B 720-77). Mepbl ANVHbI KOHLEBbIE
naockonapannenoHole. TexHunyeckne ycnosus. — Been. 1991-01-07. — M.:
N3a-Bo craHpapTos, 1990.

6. ®opmMa oTuyeTa
1 Uenb paboThl.
2 ObopyanoBsaHue
3 CocTtaBuTb 610K KOHLEBbIX Mep B 3aBMCMMOCTM OT BapwaHTa 3aJaHus
(Tabnuua 1)
4 OnpepeneHve [OeNCTBUTENbHOrO pa3Mepa 6/l0ka  KOHUEBbIX  Mep
AnvHbL.(Tabnuua 2)
5 OnpepeneHne NOrpewHoCT HOMMHAaNbHOro pasmepa bnoka. (tabnuua 3).
Tabnuua 1 BapuaHTbl cocTaBnieHns 6510Kka KOHUEBbLIX Mep

BapwaHT 3agaHuns 1 2 3 4 5

Pasmep MNKM/J 52,93 9,935 58,93 58,035 8,93

Tabnuua 2 OnpeaeneHve AeNCTBUTENBHOIO pa3Mepa 6/10ka KOHLEBbLIX Mep.

[leNCTBUTENbHBIN
pa3mep 6noka
KOHLEeBbIX Mep Hp= Hu+

HoMuHanbHbI Anrebpanyeckas cymma
pa3mep 6noka | nonpasBok (2 A )KOHLEBbIX
KOHUEBbIX Mep Mep. BXOASLWMX B 610K

Homep Habopa,
Knacc, paspsia

2 Al
Hh -
L1 =
L2 =
L3 =
L4 =
Tabnuua 3 OnpeaeneHne NOrpewHoOCT HOMUHANBHOIO pa3Mepa b1oka
HoMuHanbHbIV [onyckaemoe MNpenenbHasa norpewHoCcTb HoMuHanbHbIN
pa3Mmep 6noka | oTknoHeHue (Ausr) | HOMMHANBLHOro pasmepa 6noka | pasmep (Hu) C
KOHLEBbIX MEp | AN KaXKA0N KOHL,. KOHLIEBbIX MEP, MKM npeaenbHOM
Mepbl HOM. pa3me- ) MOrpeLHOCTbIO,
pa, MKM Bs =+ A MM
L1 =
L2 =
L3 =
L4 -=




CopoukunHa O.10., PycuH A.T1.
JTabopaTopHas paboTta N292
«KOHTpONb NnapaMeTpoB u3pes i npm noMoLumn
LUTAHFEHUHCTPYMEHTOB>

1 Llenb paboTbl

MonyunTb HaBblkn paboTbl CO WTAHFEHUHTPYMEHTAMMU, NPUMEHSIEMbIMU
Npy abCOMOTHBIX N3MEPEHUSIX.

MPOKOHTPONMPOBATL pa3Mepbl U AaTb 3aK/IOYEHNE O FOAHOCTU AeTalu.

2 O6opynoBaHue

2.1. WraHreHumpkynu. MOCT 166-89 (MCO 3599-76).

2.2. WtaHreHrnybuHomepsol. MOCT 162-90.

2.3. WraHreHpencmackl. MOCT 164-90.

2.4. MNnuta nosepoyHas. FOCT 10905-86.

3 O6beKT u3sMepeHum

KoHTponupyemas aetanb — Kpblwka crneumansHas (pucyHok 1).

4. O6wme NonoXKeHus

A6CONOTHbIE N3MEPEHUS OCHOBAHbI Ha MPSIMbIX U3MEpPEHUSIX BENYNHDI
n (UNn) WCNoNb30BaHUN 3HAYEHUA (PU3NYECKMX KOHCTAHT, MNpU 3TOM
3Ha4YeHne BeNNYUHbI  ONpeaenstoT HernoCpeACTBEHHO MO OTCYETHOMY
YCTPOMCTBY W3MepuTenbHOro npubopa npsMoro gencrevs. K abCconoTHbIM
N3MEPEHUAM OTHOCAT WM3MEPEHWS, BbINOSIHAEMblE LUTAHFEHUHCTPYMEHTaMU,
yrnomMepamun UM MUKpOMEeTPUYECKMMU UHCTPYMEHTAMM.

K LUT@HrE€HUHCTPYMEHTaM OTHOCATCS LUTaHreHLUMPKYH,
LUTQHreHrNybnHOMEpSI, LWTaHreHpencmacobl. Bce OHM npeaHasHayeHbl Ans
abCoNtOTHbLIX N3MepeHUi NMHENHbIX pa3MepoB. OCHOBHbIMU
KOHCTPYKTUMBHbIMK 3f1IEMEHTaMM LUTAaHrE€HUHCTPYMEHTOB SBASIOTCA LUTaHra-—
JIMHEMKA C UEeHOW JeneHnss 1 MM KM nepeMellalowascs no LTaHre
BCNoMoraTesibHas LwKana — HOHWYC. 10 HOHWYCY OTCUMTLIBAIOTCA AEeCATble U

coTble A0/ MUJIJTTUMETPA.
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50+0,2

PucyHok 1 — KpbllWwKa cneunanbHasa ¢ YyKasaHUeM KOHTPOIMPYEMbIX pa3MepoB
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Hanbonbliee pacnpocTpaHeHWe B MpPaKTUKE W3MEPEHUA MOJyYnnn
HOHMYCbI C TOYHOCTbIO oTcyeTa 0,1; 0,05; 0,02 mM. [1na oTcyeTa C NOMOLLbIO
HOHMyca (PUCYHOK 2) CHayana onpeaensitoT Mo OCHOBHOMW LUKane uenoe
4YMCNO MUNSIMMETPOB Nepes HyNEeBbIM AeNeHneM HoHUyca. 3aTeM 06aBnsoT
K HEMY YMCIIO AONEA MUNIMMETPA MO HOHUYCY B COOTBETCTBUM C TEM, KaKoW
LWUTPUX LWIKanbl HOHMYCa Hanbonee TOYHO COBMAAAET CO LUTPUXOM OCHOBHOM
LLKanbl.

LUTaHreHumpkynm  (pUCYHOK  2) npeaHasHayveHbl AN  M3MepeHus
Hapy>XHbIX pa3MepoB MpU MOMOLLM BEPXHUX U HUXHUX FYOOK, U BHYTPEHHUX
pa3MepoB — MNpu NOMOLLM TOSTbKO HMKHUX MyOOK.

Mo OCHOBHOM NMHENKe I C HENOABWMIKHbLIMW FybkamMu 2 nepemeLlaeTcst
paMKka 3 C MOABMXHBLIMM W3MepUTENbHbIMX  rybkamu. [na  nniaBHOMo
nepemMeLleHuns paMKu no LUTaHre-nMHenke NpeayCcMOTPEHO
MUKPOMETPUYECKOE YCTPOMUCTBO 7, COCTOSLLEE M3 XOMYTUKA, 3aXXMMa U ranku
MMKPOMETPUYECKON MNofdayu. Ha noaBMXKHOW paMKe YCTAHOBNIEH CTOMOPHbIN
BUHT 4. [N v3MepeHust rNybuHbl OTBEPCTUA MA30B M APYrUX BHYTPEHHMX
3/1IEMEHTOB AETanen UCcnonb3yeTcs NMHenka rnybuHomepa 6.

PUCYHOK 2 - KOHCTPYKUMS LITAaHreHUMPKYNen:
a— tna WU-I; 6 — tvna WU-II; 58— tvna WLU-III; 7~— oTcyeT No HOHWUYCY;
1 — wTaHra-nuMHenka; 2 — naMeputesbHble rybku; 3 — pamka; 4 — BMHT 3aXXMMa paMKu;
5 — HOHWYC; 6 — nNuHelka rnybuHoMepa; 7 — paMka MUKPOMETPUYECKOWN NOAAuM.

FOCT 166 — 89 npepycMaTpuBaeT W3rOTOBMEHME W UCMOSIb30BaHUE TpeX
TMNOB WTaHreHuupkyneun: WL-I ¢ ueHon aenenunsa 0,1 mm, LULU-M ¢ ueHon
penenus 0,05 MM 1 0,1 mm, LWL-L ¢ ueHon aenenuns 0,05 n 0,1 MM.

LUTaHreHrnybuHoMep (pUCYHOK 3) MpUHUMNWANIBHO HE OT/IMYaeTcs OT
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LUTAHFEHUMPKYNS W MPUMEHSAIOTCA AN U3MEPEHUM OTBEPCTUMA M MA30B.
PabounMm NOBEPXHOCTSIMU MHCTPYMEHTA SABMSIOTCA TOPLOBask MOBEPXHOCTb
wtaHrn 1 1 6asa Ans N3MepeHnii — HMXKHSIS MOBEPXHOCTb OCHOBaHMSA 4.

LLITaHreHpencmac (pUCYHOK 4) SIBNSETCS OCHOBHLIM M3MEPUTENbHBIM
YCTPOWUCTBOM AN U3MEPEHUSI BbICOT M BbICTYMOB, @ TaKXe AN Pa3METKM
petanen. OH OTAMYAETCS OT  LUTAHrEHUMPKYNsS TEM, 4YTO BMECTO
HenoABMXXHbIX NY6OK MMEEeT MacCMBHOE OCHOBaHME 3, SBNSIOLIEECS OAHOWN U3
N3MEepUTENbHbIX NMOBEPXHOCTEN. K BbICTYNaOLWEN YacTU paMKu AepkaBkon 4
KPensiTC CMEHHbIE N3MEPUTESTbHbIE HOXKMU.

i
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PucyHok 3 — LLTaHreHrnybmnHomep: PucyHok 4 — LLTaHreHpencTMac:
1 — wTaHra-nMHenka; 2—pamMka 1 — WTaHra-nN1MHelnKa;2 — pamKa;
MUKPOMETPUYECKOW NoAaun; 3 — HOHWYC; 3 — OCHOBaHu1e;4 — aep>xaBKa;
4 — oCcHOBaHue 5 - HOHMYC

Mepen MCnosnb30BaHMEM LUTAHrEHUHCTPYMEHTA HEOBX0AMMO NPOBEPUTH
HYNEeBYIO YCTAHOBKY. [N 3TOro M3MepUTENbHbIE MOBEPXHOCTM COBMELLAIOT
6e3 npocBeTa, NpU 3TOM HYyNEBOW LUTPUX HOHWYCA AO/HKEH COBMNACTb C HYNEM
OCHOBHOW WKanbl. B cnyyae He coBnageHWst HyneBbIX OTMETOK HEobXoAMMO
0CcnabuTb BWHTbI, Kpenswmue HOHWYC, NepeaBUHYTb ero A0 COBMageHus
HYNEBbIX LITPUXOB U 3aTSHYTb BUHTHI.

MeTponormyeckme XapakTepUCTUKU LUTAHIFEHUHCTPYMEHTOB NpUBEAEHbI
B NPUNOXEHUU A.
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5 Meroanueckue yKa3aHu1s Nno BbiNOJIHEHUIO U3MEPEHUH

5.1 lNpoBepuTb HyNEBYIO YCTAHOBKY MHCTPYMEHTA.

5.2 lpy n3MepeHnn Hapy>XXHblX pPa3MepoB LUTaHreHUMpKYyeMm, AeTtab
3aXaTb Mexay W3MepuTeSlbHbIMU MOBEpPXHOCTAMU Trybok nnioTHo, 6e3
3a30poB. [lpn  M3MepeHUn BHYTPEHHUX pPa3MepoB, W3MepuUTEeSbHble
MOBEPXHOCTM MPUBOASAT B COMPUKOCHOBEHME CO CTEHKaMn oTBepcTui. pwu
N3MEPEHUN LUTAHreHrybuHOMepOM, N3MepuUTeSibHble MOBEPXHOCTU LUTAHIN U
OCHOBaHUSA MpUBOAATCA, C OAWMHAKOBbLIM YCWUIMEM, B COMPUKOCHOBEHME C
MOBEPXHOCTAMU M3MepsieMon aeTanu. MNpu M3MEpPEHMU LUTAHrEHPENCMACOM,
A€Tanb W WHCTPYMEHT YCTaHaBAMBAKOT Ha MOBEPOYHYID MNAUTY. 3aTeM
N3MepUTENbHYIO ryOKy OMnyCKatoT Ha U3MepsieMYHO MOBEPXHOCTb.

5.3 lNMocne ycTaHOBKN MHCTPYMEHTA paMKa C HOHWYCOM CTOMOPUTCH Npwu
MOMOWN BUHTA M NpPOM3BOAMTCSH OTcYeT. Kaxabli pasMep W3MepuTb B
YKa3aHHbIX CEYEHUSIX COrflacHO cxeme usmepenus (tabn. 1 npunoxexus b).

5.4 Pe3ynbTaTbl UI3MepeHUst 3aHecTn B oTveT (Tabn.2 npunoxexHus b).

6 KOHTpOsbHbIE BOMPOCHI

6.1 Kakne namepeHums MOXXHO OTHECTU K abCONMOTHbIM?

6.2 Kakne MHCTpYMEHTbl MOXXHO OTHECTM K LUTAHr€HUHCTPYMeHTaM?

6.3 KakoBa 06n1acTb NpMMEHEHUs! LUTaHFeHUHCTPYMEHTaM?

6.4 OnNUWKNTE KOHCTPYKLUMIO LUTAHMEHUHCTPYMEHTOB.

6.5 UTO Takoe LiKana HOHWYCa, U KakoB NMPUHLNMN ee AeNCTBUA?

6.6 KakoB nopsaok CYMTbIBAHUSI MOKa3aHUM Npu U3MepeHnn

LUTAHr€HUHCTPYMEHTaM?

6.7 Kakne mMeTponornyeckme xapaktepucTuku Bbl 3HaeTe?

7 CnnUcok nutepaTypbl

7.1. Kownakosa W.I. Teopma n npakTuka HOPMUPOBAHUA TOYHOCTU B
MalUMHOCTpoeHun: yd. nocobue/ W.I. Kownskosa, O.10. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTtp AITY, 2013.

7.2. ApuctoB A.U. MeTponorus, ctaHgapTmM3auusl, ceptudukaums. YUebHuk.
— M.:U3a.ueHTp «Akagemus»,2008r.

7.3. AHyxuH B.WU. Jonyckn n nocaaku. Yy.nocobue. — CI16.: MNMutep, 2006.

7.4. benkuH W. M. [lonycku n nocagku. M.: MawmnHocTpoeHune, 1992,

7.5. Jonyckn wn nocagku. CnpasouyHuk./llog pea. B. A. Msarkoesa Jl.:
MawwunHocTpoeHue, 1982, u. 1, 2.
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MeTponormyeckme XxapakTepucTuMKnN LUTaHreHUHCTPYMEHTOB.

MeTponornueckne XxapakTepucTuKMm.

[punoxeHune A

Tvn LleHa [vana3oH Mpenensl [onycknmas YcnoBHoe
[ENEHUs1 | MOKasaHWM | U3MepeHMs, MOrpewWwHoCTb, | 0603HaueHne
LUKaSbI, lKanbl, MM | MM MKM
MM
LWTaHreHumpkynu no NOCT 166-89
LLILI-T 0,1 125 0...125 +(150...170) LL-1-125-0,1
(F'OCT 166-89)
LLILI-IT 160 0...160
LLILI-TTI 0,05 200 0...200 +50
250 0...250 LLI-11-250-0,05
160 0...160 +70 (FOCT 166-89)
0,1 200 0...200 +70
250 0...250 +80
LTaHreHrnybuHomepsl no NOCT 162-90
L 160 0...160
0,05 200 0...200 £50 %E’_g%(; (roct
250 0...250
LLItaHreHpencmack! no MOCT 164-90
LLIP 250 0...250 LLIP 250-0,05
0,05 360 40...400 £50 (164-90)
01 900 100...1000 +50 LLIP 1000-0,1
! 1000 600.1600 +150 (164-90)
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dopmMa oTyeTa
Llenb paboThl.

Tabnuua 1 — MeTponornyeckne xapakTepucTtmkn N3mMepuTenbHOro

060py/10BaHNS U CXEMbl U3MEPEHUM.

[punoxxeHune b

HanmeHoBaHUe
npubopa

MeTponormnyeckue
XaPaKTEPUCTUKN

KoHTp.
napa-
MeTp

N3MepeHni

Cxembl

LLITaHreHump-
Kynb

Tun npnbopa

LleHa neneHnst ocCHOBHOM
LIKaNbl, MM

BennyunHa oTcyeTa no
HOHUYCY, MM

lNpegen n3mepeHns, MM

[lonyckaemas norpewu-
HOCTb MOKa3aHu, MM

LLiTaHreHrny-
BGuHomMep

Tun npnbopa

LleHa aeneHnst ocCHOBHOM
LIKa/bl, MM

BennyumHa oTcyeTa no
HOHWYCY, MM

lNpegen n3MepeHns, MM

[lonyckaemas norpetu-
HOCTb NMOKa3aHu, MM

LLITaHren-
pencMac

Twun npmbopa

LieHa aeneHns oCHOBHOM
LIKanbl, MM

BennumHa oTtcuyeTa no
HOHMYCY, MM

Mpeaen nsmMepeHus, MM

[lonyckaemas norpeLu-
HOCTb MOKa3aHWi, MM

Tabnuua 2 — Pe3ynbTaThl U3MEPEHWM.

HasBaHwue KowTp. rpeAenbHbie PesynbTaTbl U3MEPEHUid, MM Cpeanee
npn6opa pasmep, | pasMepbl, MM 3HayeHue,
MM max min 1 2 3 4 5 6 MM
1.
2

4. BbiBOA: 3aK/I04EeHNE O rogHOCTU AETann No pe3ynbTaTaM OLEHKMU

COOTBETCTBMNA CpeEAHEIO 3HA4YEHNA pa3MeEPA YKa3aHHOMY Ha 3CKU3E.
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CopoukunHa O.10., PycuH A.T1.

JTabopaTopHas pabota N23
«KOHTpONb NnapaMeTpoB usaenumn
npv NOMoOLM MUKPOMETPUUYECKUX UHCTPYMEHTOB>
1 Llenb paboTbl
MonyunTb HaBblkM paboTbl C MUKPOMETPUYECKMMWU WHCTPYMEHTaMy,
NpUMEHSIeMbIMW ANs abCONOTHBLIX U3MEPEHUNA.
MPOKOHTPONMPOBAaTb pa3Mepbl U AaTb 3aK/IOYEHNE O FOAHOCTU AeTanwn.
2 O6opynoBaHue
2.1 MwukpomeTpsbl rnagkme tuna MK. FTOCT 6507-90.
2.2  MwukpomeTpudeckuin HyTpomep Tuna HM. MOCT 10-88
2.3 MukpomeTpuyeckui rnybmHomep tvna 'M. NOCT 7470-92.
2.4 [nuta nosepoyHas. OCT 10905-86.
3 O6beKkTbl U3MEpEeHUH
KoHTponupyemas aetanb N21 — CtyneHyatbii Ban (pucyHok 1).
KoHTponupyemas getanb N22 — Kpblwka cneunanbHas (pUCyHok 2).
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PucyHok 1 — CTyneH4aTbii Ban C PucyHok 2 — Kpblwka cneumanbHas C
yKasaHueM KOHTPOIMPYEMbIX YKa3aHMEM KOHTPOIMPYyEMbIX pa3MepoB

pa3MepoB

4 O6wme nonoXKeHns

A6CONOTHbIE N3MEPEHUS OCHOBAHbI Ha MpPSMbIX U3MEPEHUSIX BETUYNHDI
n (UNN) WCNONb30BaHUN 3HAYEHUA (PU3NYECKMX KOHCTAHT, MpU 3TOM
3HaUeHMe BeNUYMHbI OnpeaenstoT HemnocpeACTBEHHO MO OTCYETHOMY
YCTPOWUCTBY W3MepUTENbHOro npubopa npsMoro aenctevs. K abcontoTHbIM

N3MepEeHNaM OTHOCHT n3MepeHust pa3MepoB neTaneu
LUTAHrEHUHCTPYMEHTaMH, yrnomepamu nnn MUKPOMETpPUYECKMMU
MHCTPYMEHTaMM.
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MWUKPOMETPUYECKME WHCTPYMEHTbI MpeAHa3HayeHbl ANns abContoTHbIX
M3MEPEHUN HAPYXHbIX M BHYTPEHHMX pa3MeEpPOB, BbICOT YCTYMnoOB, y6uUH
OTBEPCTMM U Na3oB U T.4. K MUKPOMETPUYECKMM WMHCTPYMEHTAM OTHOCSTCS
MUKPOMETPbI, MWUKPOMETPUYECKME HYTPOMEPbI, FNybuHOMepbl. Bce OHM
OCHOBaHbl Ha MCMOMIb30BaHUM BWMHTOBOM Mapbl (BUMHT — rainka) Ans
Npeobpa3oBaHnsa BpaLlaTeNbHOro ABMXEHMSI MUKPOBUHTA B MOCTYMNaTeNbHOE.

Otcuer 5,0 Orcuer 8,5 Orcuer 8,82

PucyHok 3 — MukpoMeTp rnagkui: 1 — kopnyc; 2 — nsTka HenoaBwxHas; 3 — ctebenb; 4
— BUWHT MUKpPOMETpuYeckun; 5 — bapabaH; 6 — rarika MMKpOMETpMYECKOn napbl; 7 —
YCTPOMCTBO CTabunusauumn ycunusi nsmepeHnin (TpewoTka); 8 - oCb NpOoAO0SIbHOM LKasbl;
9, 11 — wkanbl NnpoaonbHble; 10 — wkana kpyroeas; 12 — ctonop; 13 — KOHTpranka

OCHOBHbIMM 4acCTIMU MWKPOMETPUYECKMX WHCTPYMEHTOB (PUCYHOK 3)
aBnsaTCa: Kopnyc 1, ctebenb 3, BHYTPU KOTOPOro C OAHOM CTOPOHbI
nMeeTcs MUKpoMeTpuyeckass pe3bba ¢ warom 0,5 MM, a ¢ agpyron —
rnagkoe  uMAMHapuyeckoe  oTBepcTue,  obecneumBalollee  TOYHOE
HanpasfieHne nepeMelleHns BMHTa 4. Ha BMHT ycTaHoBneH 6apabaH 5,
COEAMHEHHbIN C TpewoTkon 7, obecneuymBalollen MOCTOSSHHOE Yycuiune
nsamepeHunsa. Cronop 12 CNyXutT AN 3aKpensieHUs BUHTA B HYXXHOM
nonoxeHun. LUeHa peneHns Takux uHCTpyMeHToB 0,01 ™MM. OTcyeTHoe
YCTPOMUCTBO MUKPOMETPUYECKMX UHCTPYMEHTOB (PUCYHOK 3) COCTOMT MX ABYX
wkan: npogonbHon 9,11 (pacnonoxxeHHonM Ha cTebne) u kpyroson 10
(pacnonoxeHHo Ha 6apabaHe). [pogonbHas LWKana WMeeT ABa paaa
LUTPMUXOB, PACMOSIOXXEHHbIX MO 06e CTOPOHbI TFOPWU3OHTANbHON NNHUKM WU
COBUHYTbIX OAMH OTHOcUTenbHO Apyroro Ha 0,5 MM. Oba psga wWTpUXoB

17



0b6pasytoT, TaknM 06pas3oM, oAHYy MPOAOSbHYIO LKany C ueHou aenenus 0,5
MM, PaBHOW LAry MMKpoBUHTA. Kpyroeas wwKkana 0bbl4HO umeeT 50 aeneHmn
(npn ware BUHTa P=0,5 MM). Mo NpPoAONbHOM LWKane OTCUYUTLIBAIOT LEsble
MunaumeTpbl M1 0,5 MM, MO KpyroBou LIKane — AecATble U COTble A0NIU
MunnuMmeTpa. lNpuMep oTcueTa npuBedeH Ha pucyHke 3. [lepen Hadanom
M3MEPEHMMA  NPOBEPSIETCA  HyneBass  YCTaHOBKA  MWKPOMETPUYECKOro
WHCTPYMEHTA.

Mnagkmi MukpoMeTp (pUCYHOK 3) npeaHasHayeH ans W3MepeHus
HapPY>XXHbIX pa3MepoB. M3mepuTtenbHbIMM NOBEPXHOCTAMU Npubopa SBASIOTCS
HenoABMXXHasa NATKA 2 U NOABUXXHASA MOBEPXHOCTb TOpLA MUKPOBUHTA 4. Ans
cTabunusaumm WU3MepuUTENbHOrO0 YCUNUA NpU  U3MEPEHUAX MUCMOSb3YIOT
YCTPOMCTBO XparnoBOrO MEXaHu3Ma - <«TPeloTKY» WA  (OPUKLNOHHBIN
MeXaHun3M 7.

MWKpPOMETPUYECKUA  HYTPOMEP  UCMONb3yeTca AN abConoTHbIX
N3MEPEHUI ANAMETPOB OTBEPCTMM W BHYTPEHHUX pa3MepoB. B komnnekT
BXOAUT YCTaHOBOYHAas Mepa, UMerowas BuA CKOObl U Habop YyAMHUTENEN.
HyTpoMep He uMeeT TPELWOTOK, MO3TOMY MNOTHOCTb COMPUKOCHOBEHUS
onpenensieTcs Ha ouwynb. W3MepuTenbHbIMWU MNOBEPXHOCTAMK npubopa
ABNSAOTCA HAKOHEYHUK 1 M MUKPOMETPUYECKNA BUHT 3 (PUCYHOK 4).

PucyHok 4 — MUKpPOMETPUYECKUI HYTpPOMep: 1 — HENOABMXHBIN HAKOHEYHWK;
2 — yanvHuTeNb (ronoBka MHAMKATOPHAasN); 3 — MUKPOMETpUYecKas rosioBka

MWKpOMETpPUYECKUI TNybMHOMEp npeaHa3HayeH Anst abComoTHbIX
M3MEpPEHN YCTynoB, rMybuH oTBepcTuin u T.n. B komnnekt rnybuHomepa
BXOOSAT YCTQHOBOYHbIE Mepbl, BbINOJIHEHHbIE B BUAE UWINHOPOB C
OTBEPCTMEM W MNIOCKUMU W3MEPUTENbHLIMKM TOpUaMU. MUKPOMETPUYECKUN
rnybuHomep nmeet ctebenb 5 (pUcyHok 5), 3akpensieHHbin Ha TpaBepce 1.
OAHOM  U3MEpPUTENBbHOM MOBEPXHOCTbIO  SIBNSIETCA  HWXKHSAS  MJIOCKOCTb
TpaBepChbl, APYro — MNOCKOCTb MMKPOMETPUYECKOrO BMHTA 3. MUKPOBWUHT
BpaLLaeTCcs TPELOTKON 7, coeanHeHHon ¢ 6bapabaHomM 6.

MeTponornyeckne XapakTepucTMKM MUKPOMETPUYECKUX WHCTPYMEHTOB
npuBeaeHbl B NPUIoXeHnn A. i

PucyHok 5 - MukpomeTpuyeckuin rnybmHomep: 1 —
TpaBepca; 3 - MMKPOMETPUYECKNIA BUHT; 4 — cTonop; 5
— ctebenb; 6 — 6apabaH; 7 — TpewoTKa
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5 Metoamueckme ykKasaHUS MO BbINOJIHEHUIO WU3MEpPEeHUun
MUKPOMETPUYECKUMUN UHCTPYMEHTaMM
5.1. lpoBepuTb HYNEBYIO YCTAHOBKY MHCTPYMEHTA.
5.1.1. lpn un3MepeHuax C MNOMOLWbID MWKPOMETPA, MU3MEpSeMylo AeTanb
3aXXUMAIOT MeXAy U3MepUTEsIbHbIMU MOBEPXHOCTSAMU MUKPOBUHTA U NATKW.
5.1.2. lpn wu3MepeHMn MUKPOMETPUYECKUM T/TYOMHOMEPOM, WHCTPYMEHT
YyCTaHaBMBAIOT TPaBEPCOM Ha MOBEPXHOCTb AETaNM, @ MW3MEPUTENbHbIN
HAaKOHEYHMK MWKPOBWHTA OMyCKalT A0 COMPUKOCHOBEHMS C MOBEPXHOCTbIO
yctyna (OHO Kpblwkn). [MponsBoas wu3MepeHust rnybuHomepoM, creayet
y4yeCTb, YTO MNPy BBMHYMBAHMM MUKPOBMHTA NMOKAa3aHUSA HE YMEHbLUAKTCS, Kak
Y MUKPOMETPa, a yBenuumsatoTcs. [loaToMy umdppbl Ha LwWwKane crebnsa u
6apabaHa ykasaHbl B 06paTHOM nopsiake.
5.1.3. Mpn n3mepeHnn MNKPOMETPUYECKMM HYTPOMEPOM, NHCTPYMEHT BBOAAT
B MpoBepsieMoe OTBepCTUe U BpaweHneMm bapabaHOM 3a KoNbLO NpUBOAAT
n3MepuTesibHble HakKOHEYHWKM B COMPUKOCHOBEHME CO CTEHKAMW OTBEpPCTUS,
CTOMOPAT BUHT. M3MepeHus Npou3BOAAT HECKOsSIbKO pas, AN1S YCTpaHeHus
nepekoca MHCTPYMEHT Cnerka nokKaduealoT, onpegenss, TakuMm o06pasom,
HaMMeHbLUME NOoKa3aHus.
[Ansa nepemeleHmns MMKPOBUHTA UCMOSb3YIOT «TPELLOTKY>», OrpaHNYNBatoLLYO
N3MepuTenbHOEe ycunme.
5.2. Mpoun3BoasaT oTcyeT. Kaxkabih pasMep U3MepUTb B YKa3aHHbIX CEYEHUSX
CornacHo cxeme usMepenus (Tabnmua 1 npunoxenus b).
5.3. Pe3ynbTaTbl M3MepeHus 3aHOCAT B oT4eT (Tabnuua 2 npunoxxenus b).

6 KOHTpOJibHbIE BOMNPOCHI
6.1 Kakne namepeHmst MOXXHO OTHECTW K abCONOTHbLIM?
6.2 lNepeuncnnute MMKPOMETpPUYECKME NHCTPYMEHTDI.
6.3 OnNuwnTE KOHCTPYKLUMIO MUKPOMETPUYECKNX NHCTPYMEHTOB.
6.4 U3 yero coctouT 1 Kak paboTaeT rnaikui MUMKpoOMeTp?
6.5 OnNMwMTE METOANKY HACTPOWMKN HYNIEBOIO MOJIOXEHMS
MUKPOMETPUYECKOr0 MHCTPYMEHTA.
6.6 Kakne mMeTponornyeckme xapaktepucTtuku Bbl 3HaeTe?
7 JiutepaTtypa.

7.1. Kownakosa W.I. Teopua n npakTMka HOPMWUPOBAHUA TOYHOCTM B
MalMHOCTpoeHun: yd. nocobue/ W.I'. Kownskosa, O.HO. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTtp AITY, 2013.
7.2. ApuctoB A.W. MeTponorus, ctaHgapTusaums, ceptudmkaumns. YUebHuk. —
M.:N34.ueHTp «Akagemus»,2008r.
7.3. AHyxuH B.WU. Jonyckn n nocagku. Yu.nocobue. — CI16.: MNMutep, 2006.
7.4. benknH U. M. lonycku n nocagku. M.: MawmnHocTpoeHue, 1992.
7.5. Honyckn u nocagkn. CnpasoyHuk./log ped. B. . Msarkosa Jl.:
MawwnHocTpoeHune, 1982, 4. 1, 2.
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[punoxeHune A
MeTposiornyeckme XxapakTepucTtuku

METpOJ'IOFMHECKMe XadPaKTEPUCTUKN MUKPOMETPUYHECKNUX MHCTPYMEHTOB.
LleHa lMpenenbHasa NOrpeLwwHoCcTb
Moandukauus | aenenus | Mpeaen M3MEpEHUn MM | MIHCTPYMEHTA Kiacca TOYHOCTU, MKM
MM 1 | 2
MukpomeTpsbl rnagkme 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
MukpomMeTpuyeckme rnybuHomepsl no NOCT 7470-92
0-25 +2,0 +4,0
™ 0,01 25-50 +3,0 +4,0
50-100 +3,0 +5,0
MukpomeTtpuyeckme HyTpoMepbl no MOCT 10-88
50-75(50-63) +4,0
HM 0,01 75-175(75-88) 16,0

[NpunoxxeHune b
dopmMa oTyeTa
Llenb paboThl.
Tabnuua 1 MeTponormyeckne xapakTepucTmkm n3MepuTenbHOro
060pyAoBaHUs N CXEMbl U3MEPEHUI

HanmeHoBa KoHTp.
e MeTponoruyeckue napa- CxeMmbl
XapaKTepuUCTUKu n3mMepeHni
npubopa MeTp

Tun npubopa

LieHa aeneHusa no wkane ctebns, MM
LleHa aeneHunsa no wkane 6apabana,
MM

Mpeaen n3MepeHus

[lonyckaemasi NorpeLHoCTb
noKasaHui, MM

Fnagkun
MUKPOMETP

Tun npubopa LI

LleHa aenexHuns no wkane crebnsi, MM S
MukpoMeT- | |eHa aeneHns no wkane 6apabaHa,
pnyecKknmn MM
rnybuHo- | Mpepen n3mepexus
Mep [lonyckaemasi NorpewwHoCcTb «
MoKasaHui, MM
Tun npubopa Lo
LleHa aeneHuns no wkane crebns, MM ’i]_‘
Mukpomer- HﬁHa AeneHust no Lwkane 6apabaHa, | | | |
prHieckinm MNpenen namepeHus | |
HyTpoMep

[lornyckaemast NnorpeLHoCTb
MoKasaHui, MM
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Tabnuua 2 — Pe3ynbTaTbl U3MEPEHNIA

KoHTp. MpepenbHbie o CpepnHee
HanMeHoBaHue P PEA Pe3ynbTaTbl MU3MEpPEHUN, MM PEA
nDM60Da pasmep, | pa3Mepbl, MM 3HayeHwue,
P P MM max min 1 2 3 4 5 6 MM
3.

BblBOA: 3aK/IlOUYEHWNE O FOAHOCTU AETANU, T.e. COOTBETCTBUE CPEAHErO
3HAQUYEHWNA pPa3Mepy, YKa3aHHOMY Ha 3CKU3e.
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CopoukunHa O.10.
JTabopaTopHas paboTta N%4
«KOHTpOnb napaMeTpoB usaenum
ONTUKO-MEXaHUYECKMMMU U NPYXXUHHbIMU NpubopamMmun>

1 Llenb paboTbli: [MonyunTb HaBblkn paboTbl C ONTUKO-MEXaHUYECKUMN
N NPY>XWHHbIMK NpMBOpPaMM; NMPOKOHTPOIMPOBATbL pa3Mepbl AeTanen u AaTb
3aK/II04YEHNE O roAHOCTU AeTanu.

2 O6opynoBaHue:

2.1 Habop nnockonapannenbHbiX KOHUeBbIX Mep AnuHbl FTOCT 9038-90.

2.2 Mwukpokatop 1-UIMM rOCT 28798-90.

2.3 OnTtumeTp BepTuKanbHbin OB — I FTOCT 5405-75.

2.4 BOnbLON MHCTPYMEHTaNbHbIA MUKPOCKOT.

3 O6beKT u3sMepeHum

KoHTponupyemas aetansb - MNaney nopwHeBon (pucyHok 1).

% 2

#2203 pooy

PucyHok 1 — Manew, NOpLIHEBOM C yKa3aHMEM NpeaesibHbIX pa3mMepoB

4 O6wmMe nonoXKeHns

4.1 MukpokaTop

MukpokaTop — SIBNSIETCS NpMOBOPOM C MPY>XUHHOW nepeaaden. B kayecTtsa

YyBCTBUTENBHOIO 3/1EMEHTA WCMONb3YETCA CKPYYeHHasw npyXuHKa U3
O6pOH30BOM NEHTbl. ITU nNpubOpbl OTIMYAIOTCA MPOCTOTOA WU BbICOKOM
CTabuNbHOCTbIO MOKa3aHWM, T.K. OTCYTCTBYIOT MOrPELIHOCTM M3-3a 3a30pOB,
TpeHUs1, N3HOCOB.

PucyHok 3 — CxeMa MexaHu3Ma
MUKpOKaTopa
PUCYHOK 2 - BHELIHUI BUA MUKpOKaTopa: 1 — npyxwHa; 2 — cTpenka; 3 — ysen
1- anCOEﬂMHMTeﬂbHHﬁ umnnmnHap, 2 — LKana, KpenneHns CTPenKu; 4 — ﬂean)Mpymmmﬁ

3 — ykasaTtenb nons fonycka; 4 — CTPeNka; 5 = ppyar; 5 — U3MEpPUTENbHBIN CTEPXKEHD.
BMHT CMELWLEHNA LWKaNbl Angd YCTAHOBKU HY4, 6

— TPOCMK appeTupylollero YCTpoucTea, 7 -
appeTup; 8 — n3MepuTeNbHbI HAKOHEYHMK.
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fonoBka MukpokaTopa (PUCYHOK 2) npefHasHayeHa Ans TOYHbIX
OTHOCUTENbHbIX U3MEPEHUN JIMHEMHBIX Pa3MEPOB, @ TaKXe OTK/IOHEHMMW OT
3afjaHHON reomeTpuyeckor ¢opmbl. CrneumanbHasi NeHToYHas MnpyxuHa 1,
3aBUTasl OT cepeiuHbl B pa3Hble CTOPOHbI, 3aKpersieHa Ha YrofibHUKe U
KOHCONbHOW Npy>xuHe. K cepeanHe Npy>XuHbl NpUKIeeHa CTpenka 2, KoTopas
MOBOPAYMBAETCS MPU PACTSXXEHUN MPYXWUHbI. 3MEpUTENbHBLIN CTEPXEHb 5
noaBelleH Ha MeMbpaHax W CBsi3aH C  YrofbHUKOM. [lepeMelyeHune
N3MEpPUTENIbHOIO CTEPXKHS BbI3bIBAET MOBOPOT YroslbHUKA BOKPYr TOYKW, YTO
B CBOI o4epelb U3MEHSIET pacTshKeHWe MNPYXXWHbl. Yron noBopoTa CTPenku
NpONOpUMOHaNeH BeIMYMHE PacTSHKEHUS MpPY>XUHbl. [0NOBKM  OCHALLEHbI
MEXaHM3MOM A1 TOYHOWN YCTaHOBKM Ha pa3Mep B Npeaenax LeCTU AeNeHUn
WKanbl. Ons obneryeHust CHATUS MNOKa3aHMW M YCTPaHEHMSI APOXKaHus
cTpenka npubop cHabxeH AeMnUpyOLWNM YCTPOUCTBOM 4 (pUCyHOK 3).

MeTponorndyeckme XxapakTepucTMKu MMKpoOKaTopa:

LleHa geneHuns, MKM 1,0
Mpenenbl U3MEpPEHNI MO LWKane, MKM +30
Mpenenbl AONYCKAEMOMW MOrpewHOCTN, MKM +(0,2...0,3)
Hanbonblee nameputenoHoe ycunue, H 1,5
Bapunaumst nokasaHumn, MKM 0,1

4.2 ONTUKO-MexaHn4eckune npmbopsl

Mpnbopbl, LWIMPOKO MNpPUMEHSIEMble B MPOMBbIWIEHHOCTN, obecneumnBatoT
M3MEPEHME Pa3/IMYHbIX [JeTanerl C BbICOKOM TOYHOCTbIO, KOTOpas
AocTuraetcs npuv 60NblIOM OMNTUYECKOM YBEIMYEHUN pacCMaTpUBaEMOro
obbekTa (B WM3MepuUTEeNbHbIX MWKPOCKOMAX W NpOeKTopax) Wan npu
COYETAHUN B MNpPUMOOPaAX MEXAHMYECKMX W OMTUYECKMX YCTPOUCTB (B
ontuMeTpax). [pubopbl MoOryt 6biTb  KOHTaKTHbIMM  (ONTUMETPI,
ATMHOMEPDLI) UM 6EeCKOHTAKTHbIMK (pa3/inyHble MOAENN MUKPOCKOMOB).
OHM obecneuynBalOT M3MEpeHne pAeTanen no oaHou (ONTUMETPbI), ABYM
(WHCTpYMeHTanbHble MWKPOCKOMbI, MPOEKTOpPbl) WX TpeM KOoopAMHATaM
(YyHuBepcCasibHble U3MepUTesibHble MUKPOCKOTbI).

4.3 OnTnmeTp

OnTUMETp— 3T0 NPMBOP, OCHOBAHHbIA Ha COYETAHNMN OMTUYECKON CXEMbI U
PbIYAXXHOWN Nepeaayun, u UCronb3yeMbIn Ans U3MEPEHUS IMHENHBIX pa3MepPOB
METOAOM CpaBHeHMst C Mepon. MexaHuyeckasi 4acTb npubopa npeobpasyer
nepemMelleHne U3MepUTENbHOrO CTEPXHS B Yr/I0BOE NepeMelleHne 3epkana,
a onTuyeckaa Tpybka co3gaeT m3obpaxeHue LwKasbl, KOTOpoe CMeLlaeTcs
OTHOCUTENIbHO €ro UCXOAHOro MOJSIOXKEHUS B 3aBUCMMOCTWU OT Yyria NnoBopoTa
3epkana. B onTuyecko cxeme OMNTUMETPOB MCMOJIb30BaHbl MPUHLMMbI
aBTOKO/INMUMALUMM U OMNTMYECKOrO pblyara. SBneHwe aBTOKOMMMAUUKM —
cBoMcTBa 06beKkTMBa npeBpawaTtb MYyYOK PacXOAsLIMXCS Nlyderd  oT
MCTOYHMKA, PACroOfIOXXEHHOro B okyce 06bekTUBa, B My4OK NapannenbHbIX,
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KOTOpbIA MOCME OTPaXEHUS! MIOCKMM 3epKanoM cobupaeTcs B TOM Xe
dokyce obbeKkTMBa.

MpyHUMNUanbHas cxeMa ONMTUMETPa NpeacTaB/ieHa Ha &
puc. 4 1 BKIOYaAET B cebsi cneaylolume snemMeHTbl: 1 — é
naMna; 2 — nnacTuHa co LKANoN U MHAEKCOM; 3 — 3KpaH; )

4 — npoeKkTupyloLwme 3epkana; 5 — HenoABMXXHOE 3epKarno; &
6 — Kayarowleecs 3epkano; 7 — U3MepUTENbHbIA CTEPXKEHb. s
MeTponormyeckne XxapakTepucTuku onTUMeTpa:

LleHa geneHuns, MKM 1,0
Mpeaenbl M3MepeHNn NO LLKane, MKM +£100
Mpenensbl gonyckaemon norpewHoctn,Mkm  +(0,2...0,3)
Hanbonblee nameputenoHoe ycunue, H 2,0
Bapuauus nokasaHuin, MKM 0,1

PucyHok 4 - Onmnyeckas
Cxema ornTuMeTpa

4.4 NHCTpyMeHTasbHble U YHUBEpCasibHble MUKPOCKONMbI

NHCTpyMeHTasnbHble M YHUBEpPCA/ibHble MUMKPOCKOMbI rMpeaHa3HaveHbl a1
abCONMIOTHbIX  M3MEPEHMM YINIOB W O/IMH  Pa3NnyHbIX  JeTaned B
NPSMOYrO/IbHbIX U MONSIPHbIX KoopanHaTax. B cootBetcTBun ¢ NOCT 8074—
82 BbINYCKAOT MUKPOCKOMbI C MUKPOMETPUYECKUMU U3MEPUTENSIMU  ABYX
TMNOB: TUnNa A — 6e3 HaKJ/IoHa rosIoBKM 1 TUNa b — € HaKIOHOM FONI0BKMW.

YHuBepcasibHble M3MepuTesibHble MWKPOCKOMbI  OT/IMYAKOTCA OT  MHCT-
PYMEHTaNbHbIX  6ONbLUMM  AMAnNa3oHOM  WU3MEPEHWA U MOBbILIEHHOW
TOYHOCTbIO. B HMX BMECTO MWUKPOMETPUYECKUX M3MEPUTENEN MPUMEHEHbI
MUNIMMETPOBbLIE LKabl C OTCHETHLIMU CNnpasibHbIMM MUKPOCKOMNAMMU.

HecMOTpA Ha  KOHCTPYKTUBHbIE  pPas3fiMuMs  MHCTPYMEHTANbHbIX U
YHUBEpCasbHbIX MWKPOCKOMOB MPUHUMUMMANbHAsE CXeMa M3MepeHusi BO BCeEX
MMUKpPOCKOMax oblias — BWU3MPOBAHME Pa3INYHbIX TOYEK KOHTPOSMPYEMOM
getann  (pUCyHOK 5), nepemMewaeMblx And  3TOro0  NOo  B3auUMHO
NepneHANKYNSIpHbIM - HanpaBNEeHUsIM, W W3MEpPEeHWe 3TUX MNepPEMELLEHUN
MOCPEACTBOM  OTCYETHbIX  YCTPOWUCTB. [Ana  obecneyeHus  nydllero
BU3NPOBAHNS MUKPOCKOMblI CHAbXarT CMEHHbIMU OOBbEKTMBAMU pa3nnN4yHOM
CTEneHu yBennyeHusl.

NHCTpyMeHTanbHbIN MUKPOCKOMN WMEET MACCMBHOE JIMTOE OCHOBaHue 1
(pyCyHOK 6), rae Ha LapUKOBbIX HamnpaBAsOWMX YCTAHOBAEH MPOAOSbHBIN
CTON 2, HECYWMA Canasky, KOTOpble MOryT MepeMellaTbCs B MOMEpPeYHOM
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HanpasneHuu. poaonbHoe nepeMeLleHme OTCYMTLIBAETCA N0 MUKPOBUHTY 8,
a nonepeyHoe - no MukpoBuHTY 10. LleHa peneHus 6apabaHosB o06omx
MMKpPOBMHTOB paBHa 0,005 MM, npeaen nokasaHun — 0—25 mMm. CTon MOXHO
BPYYHYIO OTBEeCTM BfIeBO WM OT cebs. YCTaHOBMB Mexay TOpLoM
MMKPOBMHTA WM YMOPHOM NMOLWAAKON KOpMnyca CTONa KOHUEBYID Mepy W
6N0K Mep, MOXHO pacwupuTb  npegen
namepeHmn o 150 MM B MpoOAO/SIbLHOM
HanpasneHun n o 50 MM B nonepeyvyHomM.

-
A
21
1____
PucyHok 5 - Cxema BU3VPOBaHKSA! PUCYHOK 6 — BHELWHMI BuA
1 — u3MepuTenbHbIM CTON; 2 — KU3MepsieMast MHCTPYMEHTaNbHOr0 MUKPOCKOMa

AeTanb; 3 — okynsip; A — NIMHENHbIA pa3Mep.

[N TOYHOro COBMELLEHUS JIMHUM U3MEPEHNS pa3Mepa C HarpasB/ieHNneM
NPOAOSILHOrO WM MOMEepeyHoro rnepeMeLleHns CTosia Ha canaskax MMeeTcs
MOBOPOTHBLIA CTON C MpeaMeTHbIM cTeknoM 3. [loBOpOT €ero BOKpYr
BEPTMKA/NIbHOM OCM MpPOM3BOAMTCS MaxOBMYKOM 9, nocie 4Yero OH
3akpennsetcs BUHTOM 11. MNnockyto AeTanb YCTaHABAMBAKOT Ha CTEKISIHHOM
naacTMHe CToNa Tak, YTobbl HanpaBneHne u3MepsieMblX pa3MepoB COBMAso C
JIMHWEN TMpOAONBbHOMO WM  TMOMEPEYHOro MepeMelleHnss crona. Tybyc
MMUKPOCKOMa C OOLEKTMBOM 3aKpernjeH B KPOHLWITENHe 7, KOTOpbIA MOXHO
nepeMellaTtb MO BEpPTUKA/IbHbIM HarnpaBAsoOWmMM CTOUKM 4. NS TOYHbIX
YITNIOBbIX WM3MEpPEHUN NpeaycCMOTpPeHa Yr/ioMepHasl rofloBKa C OTCYETHbIM
MUKPOCKOMOM 6. LunnHapuyeckue p[eTanu YCTaHaBAMBAlOT B LEHTpax
CbeMHOIro CTO/IMKA, YKPennsemMoro Ha npeaMeTHOM CTek/e.

MeTponormyeckme xapakTepnucTMku MMKpocKona:
BepxHue npenenbl U3AMEPEHUI, MM:

B NPOA0JIbHOM Hanpas/ieHun 150

B MOMNepeyYHOM HarnpasieHnn 50
[nana3oH naMepeHun yrnos, ° 0...360
LleHa aeneHus wkanel 6apabaHoB MnkpomeTp. ronosok, MM 0,005
LleHa geneHuna WKanbl HAKIOHA NMMHUK LEHTPOB 15’
Makc. avameTp npoBepsieMoro usgenvs, Mm 85
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LleHa geneHus WKanbl yrinoMepHOW roI0BKM 1’

Mpeaen 0CHOBHOM AOMYCKAaeMOW MOrPELHOCTU, MKM 3

5 MeTtoamnueckue yKkasaHus Mo BbiMNOJIHEHUIO U3MEPEHUN

5.1. KoHTponb napamMeTpoB AeTaivi MUKPOKAaTOPOM U ONTUMETPOM.

5.1.1. TMpu nomowm 6nOKa KOHUEBLIX Mep, KOTOpbIA paBeH
HOMWHANBHOMY  3HAUYeHUKD  KOHTPOJIMPYEMOro  pasMepa, YCTaHOBUTb
N3MEepPUTENbHBIA NPUBOP Ha HY/b.

5.1.2. YcTaHOBWUTb AeTalnb B U3MEPUTENbHYIO 30HY.

5.1.3. OnpegenuTb nokas3aHus npuvbopa MO  CEYEeHUsAM U
ANaMeTpasbHbIM MNIOCKOCTSAM COMIACHO CXEME U3MEPEHUM.

5.1.4. 3aHeCcTM B nNPOTOKO/ OTYETA BEJIMYMHY OTKIIOHEHUS OT
HOMWHANbHOrO pasMepa W paccunTaTb AEUCTBUTENbHLIN pa3mep. [aTtb
3aK/I04EHNE O FOAHOCTU AeTasu.

5.2. 3HaKOMCTBO C 60/1blLUMM NHCTPYMEHTasIbHbIM MUKPOCKOMOM.

5.2.1. W3yunTb  KOHCTPYKUMIO  60/bLIOrO0  WMHCTPYMEHTAsIbHOro
MWKpPOCKOMa.

5.2.2. 3yunTb NpUHUMNKNANIBHYIO CXEMY M3MEPEHNS HA MUKPOCKOTNE.

6 KOHTpOsbHbIE BOMPOCHI

6.1. Kakve m™eToabl u3MepeHun Bbl 3HaeTe? B uyem oTnnume
abCoMOTHOro N OTHOCUTENBHOIO METOAOB U3MepeHus?

6.2. MnockonapannenbHble Mepbl ASIMHbI, UX CBOMCTBA M Ha3HAYeHWE?

6.3. Kakne npeobpasyroline MexaHM3Mbl Bbl 3HaeTE?

6.4. KakoBa 06nactb NpUMEHEHUS CPeACTB M3MEPEHUN U KOHTPONS C
NPY>XUHHOW nepeaayven?

6.5. Mukpokatop. KoHCTpyKkums npubopa.

6.6. MukpokaTop. MNpuHuMn genctemsa npubopa.

6.7. KakoBa 06nacTb NpUMEHEHUsI CPEeACTB U3MEPEHUA U KOHTPONS C
ONTUKO-MeXaHN4eckmuM rnpeobpasoBaHmeM?

6.8. OntumeTrp. B ueM oTaMumMe npeobpasylowmnx MexaHU3MOoB
N3MepuTenbHbIX NpUbOpPoB?

6.9. YCTpONCTBO M NpUHUMIN AEUCTBUS ONTUMETPA.

6.10. YCTpoWCTBO M  MpPUHUMN  AEUCTBUS  MHCTPYMEHTANIbHOIO
MWKpOCKONa.

6.11. [lpuvHUMNManbHasa CxeMa W3MepeHUs  UHCTPYMEHTANbHOro
MWKpOCKONa.

6.12. OCHOBHbIE MeTpoIornyeckmne XapaKTEPUCTUKU
WHCTPYMEHTasIbHOr0 MMKPOCKOMa.

6.13. YTO Takoe «appeTup» 1 AN Yero OH CIYXUT?

7 JiutepaTtypa

/.1. Kownsakosa W.I'. Teopua M npakTMka HOPMUPOBAHUA TOYHOCTU B
MalMHOCTpoeHun: yd. nocobue/ W.I'. Kownsikoea, O.lHO. CopoukmHa, E.H.
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3akanuH. — Poctos H/. U3a.uenTp AITY, 2013.

7.2. ApuctoB A.W. MeTponorusa, CcraHgaptTmMsauus, cepTudukaums.
YuebHuk. — M.:U3a.ueHTp «Akagemus»,2008r.

7.3. AHyxvH B.W. Jonycknm n nocagku. Yu.nocobue. — Cr16.: lMutep,
2006.

7.4. benkmH N. M. Jonycku n nocagku. M.: MawmHoCcTpoeHune, 1992.

7.5. fdonyckn n nocagkn. CnipaBoyHuk./log pea. B. . Markosa Jl.:
MawmnHocTpoeHune, 1982, u. 1, 2.

[NpunoxxeHune A
dopmMa oTueTa.
1. Uenb paboThl.
2. O6bopynoBaHue.

HanmeHoBaHWe | MeTponornyeckne xapakTepucTuku

CxeMa nsmepeHus
npubopa

Tun npubopa
LeHa geneHuns, MM 0O

[AnanasoH nokasaHui, MM
JlonyckaeMas norpewHoCTb NoKa3aHui,

MM
N3meputenoHoe ycunue, H

3. Pe3ynbTaTbl M3MepeHus

MpenensH. < M S
i a 2= OKa3aHu4 Mo wKane S © E g
KoHTponupy pa3smepbl, Tods T Ta
" 228 = npubopa, MM Imos|32s
eMbIl MM m23g nBLE| om =
asMmep, MM . o © CeueHusa | OTKNOHeEHME | a 5§ & a 8
P P/ max | min e = OgEc o=
M Hanp. , MM

4, BbiBOAbI: 3aK04YEHUE O TOAHOCTU AETanu.

27




CopoukunHa O.10.
JTabopaTopHas paboTta N25
«KOHTpONb NnapaMeTpoB u3aesini pblyaXKHO-MEeXaHUYECKUMH
npubopamm>
1 Llenu paboTbl
N3yunTb Ha3HauyeHne, YCTPOMCTBO, XapakKTEPUCTUKM 1 NOPSAOK paboT ¢
N3MepUTENbHbIMA  CPeACTBaMW; MOMYYUTb HABbIKM KOHTPONS pa3MepoB
AeTanen  pblYaXXHO-MEXaHMUYECKMMN  U3MEPUTENIbHBIMA  CpeacTBaMn U
BbIMNO/THUTb OLEHKY rOAHOCTU AeTanu.
2 O6opynoBaHue
2.1. Habop nnockonapannenbHblXx KOHUEBbIX Mep AnnHbl. TOCT 9038-
90.
2.2. Nnpukatop vacosoro tnna N4Y. TOCT 577-88.
2.3. UnankaTopHbIM HyTpomep Tuna UH. TOCT 868-82.
2.4. Ckoba nHamkatopHas CU. TOCT 11098-75.
2.5. Ckoba pblyaxHas CP. TOCT 11098-75.
3 O6beKT u3sMepeHum

525,75 0,004
04 7021

229,75 013

59,8 4074

PucyHok 1 — CTyneH4YaTbIl Ban C YKa3aHWEM KOHTPOSIMPYEMbIX pa3MepoB
4 O6wmMe nonoXKeHns

4.1 MeToa cpaBHEHUSI C MEPOM
MeToA CpaBHEHMSt C MepoM 3aK/YaeTcs B ONpeaeneHuM 3HaYeHUs

OTK/TOHEHUSI U3MEPSIEMOW BENTMYMHBI OT U3BECTHOIO pa3Mepa YCTaHOBOUYHOM
Mepbl nan obpasua. Uckomasa BenmumHa D HaxoguTcs anrebpavyecknm
CYMMUPOBAHMEM pa3Mepa Mepbl L 1 NokasaHui npubopa A:p=L+A.
4.2 lnockonapannesnbHble KOHUEeBble Mepbl AnnHbI (MKMA)
MnockonapannenbHble KOHLEBbIE Mepbl ANIMHbI NpeAHa3HavYeHbl A4

MCMNOJSIb30BaHNS B KauyecTBe:
- pabounx Mep ANA PeryampoBKM UM HACTPOWKM MOKA3bIBAOLLMX

N3MEPUTEJIbHbIX I'IpVI60pOB n anga HenocpeaCTBEHHONO WU3MEPEHUSA

NIMHENHbIX pa3MepoB MPOMbILIEHHbIX U34ENNN;
- paboumx ™Mep, COBMECTHO C HabopoOM npuHAANEXHOCTEW, ANS
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TOYHOW pa3MeTKu AeTaneu;

- 3TaNIOHHbLIX Mep ANnsd nepegadn pasMepa eauHuubl ANWHbL OT
NEPBUYHOrO 3TasioHa A0 KOHUEBbIX MEp MeHbWeN TOYHOCTH, ANS
rpagaynpoBKU U NOBEPKU U3MEPUTENbHbLIX NPUOOpPOB.

KoHueBble Mepbl AnvMHbl  0bnagaloT 3PGEKToM  MONEeKYyNsipHOro
cuenneHns  (NpUTUPaeMoCTb) NO  M3MepuTeNbHbIM  (MOSMPOBAHHbLIM)
NOBEPXHOCTAM, 4YTO obecneymMBaeT BO3MOXHOCTb COOpkM Mep B 6noku
pasNNYHON UTUHBI.

MNpn coctaBneHnn pasmepa (6510Kka) W3  KOHUEBbIX Mep [AJINHbI
PYKOBOACTBYIOTCS CeayowmM Npasusiom:

- COCTaBeHne 6710Ka HaYMHaTb C MNIUTOK MEHbLUEro pasMepa;
- UICNONb30BaTb HAMMEHbLLEE YNCO NIUTOK.

Hanpumep, pa3mep 25,75 MM, MoxeT ObITb MNOAy4YeH cneaylowmm
obpasom. BbibnpaeM nepsyto naMTky M3 Habopa ¢ pa3mepom 1,05 MM. 3atem,
BbluMTas M3 pasmepa 25,75 pasmep 1,05, nosyymMm ocTtaTok B BUAE pa3Mepa
24,7 MM. BTopylo nnuTKy BbiOMpaeM CO 3HA4YeHMEM nocnegHen uudpsl
npeablayliero ocratka, T.e. 1,7 MMm. Cneayowmn octaTtok paBeH 24,7-1,7=23
MM. [MO3TOMYy TpeTbs MAUTKa uMmeeT pasMep 3 MM. [anee 23-3=20 mm.
YeTeepTas nmMTka BblibnpaeTcd HOMUHANOM 20 MM,

Ntak:1,05 + 1,7 + 3 + 20 = 25,75mM.

4.3 N3mepuTesibHble rOSI0OBKU

N3MepuTenbHbIM  YCTPOMCTBOM  MpUOOPOB ANt OTHOCWUTENbHbIX
N3MEPEHNN  SIBNSIOTCH  WU3MEPUTENbHbIE  TOJIOBKM. IDTO  MEXaHMYecKue
OTCYETHbIE  YCTPOMCTBA, Npeobpasywwme Manble  NocTynaTesbHble
nepemMeLleHns U3MepUTESIbHOM0 HakKOHEYHWKa BO BpallaTesibHoe ABWXeHue
CTpenKku.

Hanbonbliee pacnpocTpaHeHue rmonyyYunum rofioBKM, B  KOTOPbIX
MCNOMb3YIOTCA  Npeobpasyowmne MexaHusMbl, cofepxkawme 3ybuaTtble,
pblYaXHO-3ybyaTble W nepedadn  C  MNPYXWHHbIM  MEXaHU3MOM.
MeTponorndyeckne XapakTepuCTUKW [OSI0BOK npuBedeHbl B Tabnuue 1
npunoXxeHuns A.

4.3.1 NHamkaTop 4acosoro tvna (pUCyHOK 2)- nameputenibHas rosioBka
c 3ybuyaton nepepayen, NpeaHasHadeHHas ANs JIMHEWHbIX W3MEpeHWun, a
TaKkKe AN KOHTPOMsS  KPYrAoCTW, NpPSIMOSIMHEMHOCTM, MIOCKOCTHOCTMH,
KOHYCHOCTU M T. n. O6WMin BMA WMHAMKATOPHOW rOMIOBKM C LIEHOM AeNeHus
0,01 MM ¥ NpUHUMNUanbHasi CXeMa ee YCTPOMCTBA MOoKasaHbl Ha puc. 2,a.

B MHAMKaTOpax 3TOro Tuna nepemMelleHne U3MepuTesibHOro CTepXHs 1
C HakoHeyHukamMu 10 1 11 BbI3bIBaET nepemelleHne 60nbLIOM CTPenKn 2 no
lKane 3 n Manon cTpenku no wkane 4. lkana 4 — ykasaTtenb 060poToB, TO
€CTb N0 HEN OTCUMTLIBAETCS Lienioe YMcno 060poToB 60/bLIOM CTPENKN 2.

MNepeMelleHre ykasaTens npomM3BOAMTCS Npu  noMowm 3ybuyaton
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nepeaayun, CXxema KOTopom n3obpaxkeHa Ha pwuc. 2,6.

Ha wu3meputenbHoM cTepkHe 1 Hape3aHa 3ybuaTtas penka. [lpu
U3MEPEHNN [EeTann JIMHENHOE TMepPEMELLEHNE W3MEPUTENBHOIMO CTEPXKHS
BbI3blBAaeT NOBOPOT Manoro 12 un 6onbworo 13 3ybuaTtbiX KOnec, CMaswmx Ha
oaHon ocu. 3ybuaTtoe koneco 13 cuennseTcs ¢ KonecoM 14, Ha ocuM KOTOPOro
yKkpenneHa O6onbwas CcTpenka wHaukaTopa. Manas cTpenka ykasaTens
NOBOPOTOB YKpenseHa Ha ocu 3ybyaTtoro koneca 12 u 13. 3ybuatoe Koneco
15 1 cBSA3aHHbIA C HMM BOSIOCOK 16 cny)aTt Anst ycTpaHeHust 60KOBOro 3a3opa
B nepepaye, obecrneumBasl MOCTOSIHHOE KacaHwe npodunen 3ybbes npwu
npsMoM U obpaTHOM xoge. [lpyxuHa 17 cnyxuT ansg co3gaHus
nameputenoHoro ycununsa 200 + 80 r.

PucyHok 2 — MIHAMKATOpHas rofioBka: a) 06LmMi BUA MHANKATOPHOM rOMOBKU
c ueHon aenenus 0,01 MM; 6) €€ NnpuHUMNMAnNbHAs CXeMa

B wuwHaonkatope c ueHon penenms 0,01 MM nocTynaTenbHOMY
nepeMeLleHnio mnsmeputenbHoro crepxHda 1 Ha 0,01 MM cooTBeTcTBYET
nepemMelleHme 60NbLIOM CTPeNKkn 2 Ha OAHO AeneHue wkanbl 3. Llkana
nHOMKaTopa BMecTe C 060AKOM 5 MOXET noBOpauMBaTbCsl OTHOCUTENbHO
Kopnyca npubopa Tak, YTO MpOTMB 6OJbLION CTPENKM MOXHO YCTaHOBWTb
nobon  WTpUX WKanbl. HekoTopble WHAMKATOPbl CHAbXEHbl CTOMOPHbLIM
YCTPOWUCTBOM 6. [1ns paboTbl MHAMKATOP YKPEMNAIOT 3@ Mb3y 9 UK YKo 7,
PacnonoXXeHHOMY Ha Kopriyce 8, B pa3nnyHbIX CTOMKaX MW LUTATUBAX.

4.3.2 IHANKATOPHbIA HYTpOMEp

3meputenbHbIM YCTPOMCTBOM B MHAMKATOPHOM HyTpoMmepe (puc. 3,a)
CNYXWUT WHAMKATOp. B HyTpoMepax 06bIMHOMO TUNA  MPUMEHSIOTCS
MHANKaTopbl C ueHou penenHnss 0,01 MM, B MHAMKATOPaxX MOBbILLIEHHOM
TOYHOCTN — pblYaXHO-3ybuaTble rooBkK ¢ LeHon aenerns 0,002 vnmn 0,001
MM.
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PycyHOK 3 - HANKATOPHBIN HYyTPOMep: a) obLwnin BUA, HYTpOMEpa,
6) ero ycrtaHoBKa Ha HOJb, B) NpoLEeCcC U3MepeHus.

NHankaTop 1 BcTaBnseTcs B TpyOKy HyTpoMepa 2 1 3aKpensseTcs
LIaHrOBbIM 3a)XMMOM, pa3pe3HbIM KOsbLOM 13 un rankon 14.

N3mepuTenbHble CTEPXHM — TMOABMXKHBIA 3 U HENOABUMXHbIN 4
(cMeHHas BCTaBKa) - pacnofioXeHbl B kopnyce 5. MiameputenbHbIn CTepXKeHb
3 OKQHYMBAETCSA K/IMHOM, KOTOPbLIN MPU NEPEMELLEHUN CTEPXKHS AEUCTBYET Ha
Wapvk 6, nepeaaloWnin ABUMXKEHME Ha CTEPXEHb 7 W U3MEPUTESbHbIN
CTep)XeHb uMHAMKaTopa. [lepefaTodHoe OTHOWEHME paBHO  eauHuLE.
LieHTpupytowmin MOCTUK 8 LLIAPHUMPHO COEAUHEH 4Yepe3 oCb 9 ¢ kopnycoMm 5.
Ycunme MocTuka cosgaeTcs npyxuHor 10, AencTBytoWweNn Ha MOCTUK 4epes
Konnayok 11. MameputenbHoe ycunne co3aaeTcs UHAMKATOPOM U MPYXXMHOM
12.

K HyTpoMepy npunaraetcs WeCTb LWTYK CMEHHbIX W3MepuTesbHbIX
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BCTaBOK 4, ABe wanbbl 15, aBa yanuHutens 16 mn kaod. ITOT Habop
NO3BONSIET U3MEHATb HYNEBYKO YCTaHOBKY npubopa Ha 0,5 MM B npepenax
nsamepeHnss 18—50 mM. [lpu pabote npubop cneayer pepxaTb 3a
TENOU30NAUNOHHYIO pydKy 17.

YcraHoBka Hyns npubopa (puc. 3,6) npoussoguTcsa no 650Ky w3
KOHUEBbIX Mep AMWHbI 5, paBHOMY HOMWHa/IbHOMY AWAMETPY WU3MepseMoro
oTBepcTusl. KoHueBble Mepbl TWATENbHO NPOMbIBAOT 6EH3UHOM U MPUTUPAIOT
apyr kK apyry. K cocraBneHHoMmy 650Ky nputupatoT 6okoBukn 3 un 4.
HebonbwnM nokaumBaHMEM HaxoAST KpavHee MnosioXeHue 60NbLLION CTpenKku
nHaMKaTopa 1 npu ABMXKEHMM €€ MO YacoBOM CTpenke. K 3TOMy MONOXEHWUIO
CTpenkun, KoTopoe byaeT COOTBETCTBOBATb HAMMEHbLLEMY PACCTOSIHUIO MexXay
6oKoBMKaMK, TO eCTb pa3Mepy 6n0Ka NANTOK, MOBOPOTOM LUKanbl NOABOAST
HyneBoe pJeneHune. [lOBTOpPHbIM MOKayMBaHMeM npubopa nNpoBepstoT
NPaBUNbHOCTb HYNEBOM YCTAHOBKM WM 3aMeyaloT MoKa3aHue YyKasaTens
060p0oTOB. MHAMKATOPHLIN HYTPOMEP OCTOPOXHO BbIBOAST U3 MPOCTPAHCTBA
Mexay OOKOBMKaMM W, OTXKUMas LEHTPUPYIOLLMMA MOCTUMK 2, BBOAAT B
OTBEpPCTUE BTY/KM A1 NPON3BOACTBA 3aMepoB Mo cxeme (puc. 3,B).

Hebonbwnm nokaunmBaHMeM npubopa cCneBa HanpaBo HaxoasT
HavMeHbllee [MoOKasaHWe, COOTBETCTBYIOLlEEe AMAMETpy OTBepcTus, a
HebOoNMbWMMM MOBOPOTAaMM  BOKPYr BEPTUMKaNbHOM OCM — Haubosbluee
nokasaHue npubopa. [encTBUTENbHbIM  pa3Mep OTBEPCTUSI  paBeH
OTKMOHEHMIO OT Hyns (C yd4eToMm 3Haka) noc pa3mep 6noka. lMNpu cHATUM
MOKa3aHUN MO LUKaNe CneayeT yunTblBaTb M3MEHEHWE MOMOXKEHUS CTPENKU
yKasaTtenss obopoToB, MOC/ie OKOHYaHUS U3MEpeHUsl - MpOBEPUTb HyNeBoe
nokasaHue npubopa.

4.3.3 PblvaxkHast ckoba

PbluakHas ckoba (pucyHOK 4) npeaHasHadeHa ANns W3MepeHui
HapY>HbIX NMHENHbIX pa3MepoB (nnakaT 13). B kayecTBe nepeaaToyHOro
MexaHM3Ma B CKobax MCMNosb3yeTcs pblyaXkHas nepegayva. NoasukHas NATKa
2 NenCTBYET Ha pblyar 3, Ha KOHLIE KOTOPOro MMeeTcs 3ybuaTbii cekTop 4.
MocneaHun 3auennseTca ¢ 3ybyaTbiM KONECoM 5, Ha 0cn KOTOPOro NocaXxeHa
cTpenka 6. Ckoba cHabxeHa appeTMpoM 7, C NOMOLLbIO KOTOPOro CMeLaeTcs
NoABMXKHAsS NSATKA 2 Npy YCTaHOBKe CKObbI Ha AeTanb. HenoasuxxHas nsaTka 1
NPV HacTpoMKe Ha pa3Mep CMELLAeTCs C MOMOLLbI rarkm 8 u cTonoputcs
KOJINAYKoM 9,KOTOPbIN BbINOSHAET (DYHKUMIO KOHTPramku K BUHTY 10.
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PucyHok 4 — MpuHUMNManbHas cxeMa pblyaXkHOM CKOObI

5 MeTtoanueckue yka3saHu1s NO BbiMOJIHEHUIO U3MEPEHUN

5.1 O3HaKOMUTbCA C PUCYHKOM KOHTpPONMpyeMon AeTanu, BblOpaTb
KOHTPONMpYEMbI pa3mep (npunoxenue b, Tabnuua 1).

5.2 YCTaHOBUTb M3MEpUTENbHbIN NpUOOp Ha Hynb Mpu nomowm 6nokKa
KOHLIEBbIX Mep, KOTOPbIA paBeH HOMWHANbHOMY 3HAYEHUIO KOHTPOSIMPYEMOrO
pa3mepa. MeToabl HacTpoKrky NpMbopoB NpMBeAEHbI Ha NiakaTax 11-13.

5.3 YCTaHOBUTb feTanb B U3MEPUTESIbHYIO 30HY.

5.4 OnpepenuTb NokasaHusa npubopa (nnakatbl 11-13) no cevyeHnsiM U
ANaMeTpasbHbIM MIOCKOCTSIM COMMIaCHO CXEME U3MEPEHUN.

5.5 3aHecTu B NpOTOKON OTYETA BEIMYMHY OTKIIOHEHUS OT HOMUHAIbHOIO
pa3Mepa U paccymTaTb AENCTBUTENbHbINA pa3Mep.

6 KOHTpOnbHbIE BONPOCHI

6.1 Kakne metoabl M3MepeHUI Bbl 3HaeTe?

6.2 MNnockonapannenbHble Mepbl AJIMHbI, UX CBOMCTBA U Ha3HayeHue?

6.3 Kakne pasHOBMAHOCTN U3MepUTESIbHbIX FOSIOBOK Bbl 3HaeTe?

6.4 OnuwuTe METOAMKY  HACTPOWMKM  HYNEBOrO  MOJSIOXKEHMS
MHOWMKATOPHOIro HyTpoMepa.

6.5 OnuwuTe NpuHUMN paboTbl MHAMKATOPA YacoBOro Tuna.

6.6 [anTe onncaHne NpUHUMNUANbHOM CXEMbI PblYaXXHOM CKOObI.

7 JlutepaTtypa

7.1. Kowngkoea W.I'. Teopua 1 npakTnka HOPMUPOBaHUA TOYHOCTU B
MalMHOCTpoeHun: yd. nocobue/ W.I'. Kownskosa, O.HO. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTtp AITY, 2013.

7.2. AHyxvH B.W. [donyckn n nocagku. Yd.nocobue. — CI16.: Mutep,
2006.

7.3. benknH N. M. [lonycku v nocagku. M.: MawnHocTpoeHue, 1992.

7.4. Jonyckn n nocagku. CripaBoudHuk./lMoa pea. B. . Msarkosa Jl.:
MawwnHocTpoeHune, 1982, 4. 1, 2.
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[punoxeHune A

MeTposiormueckme XxapakTepucTtukm npméopos
Tabnuua 1 - OCHOBHbIE METPONOrNYECKUE XapaKTEPUCTUKN U3MEPUTESNbHBIX

rOJ10BOK
MNpenen LleHa [nana3oH [onyctumas N3mMeputenbHoe
NU3MEpPEHU | AENEeHUsl, MM | MOKa3aHui, MM NMOrpeLHoCTb ycunue, H
npubopa B cpeacTea
LesioM, MM N3MEpEeHUsi, MM
MHanKaTopHbIV HyTpoMep Tuna HU
3-18 | 0,000 | +0,5 | + 0,003 | 2,5-4,5
NHankaTopHble ckobbl TMna CU
0-50 61
50 — 100 0,01 +3 + 0,006 g+2
Pblya)kHble ckobbl TUna CP
0-25
75 - 50 0,002 +0,08 +0,002 7+2

dopmMa oTyeTa

1 Llenb paboThl

2 ObopynoBaHue
Tabnuua 2 MeTponornyeckmne xapakTepucTukmn npubopoB 1 CXeMmbl

[NpunoxxeHune b

N3MEPEHUI

HanmeHoBa- MeTponormyeckue KoHTponupye- CxeMbl 3MepeHuit

HWe XapaKTepUCTUKU MbliA cTyneHyaToro Bana (puc. 1)

npubopa napameTp

NhankaTtop- | Tun npubopa

HbIi LleHa aeneHuns, MM | ' -

HyTpoMep | [Inana3oH NoKasaHuii, MM @24 (*021) / x
[lonyckaemasi norpetu- é j : ()
HOCTb MOKa3aHWUN, MM e \2
N3mepuTenbHoe ycunue, — ;
H

NHaukaTop- | Tun npubopa

Has ckoba LleHa aeneHunsi, MM @25,75(-0,024) ;
JIManasoH nokasaHui, Mm L
[Jonyckaemas norpeLu- 4 $
HOCTb MOKa3aHuWii, MM 859,8(- 0,074) i
N3meputensHoe ycunue, g
H

PbluaxxHas | Tvun npubopa 3"

ckoba LleHa aenexus, Mm )
JMana3oH nNoka3aHui, MM \
[lonyckaeMas norpeii- 829,75(-0,130) /
HOCTb MOKa3aHut, MM ] KJ
N3meputensHoe ycunue, ! ;
H
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3. Pe3ynbTaTbl N3MepeHuit

Tabnuuya 3

KoHTponupy-
EMbIN

MNpenenbHble
pa3smepsl,

MM

pa3mep, MM

max

min

Pa3mep
6r10Ka
KOHLIEBbIX
MEp, MM

lMoka3aHus no LwkKane
npubopa, MM

CeyeHusg
N Hanp.

OTK/I0OHEHME,
MM

CpegHee
3Ha4yeHne
MOKa3aHWI
npunbopa,
MM

CpeaHun
J[eNCTBUTEb-
HbI pa3mep,

MM

«/3MepeHne MHANMKATOPHLIM HYTPOMEPOM»

I-1

1-2

II-1

II-2

«M3MepeHne MHANMKATOPHOM CKOBOW»

I-1

1-2

II-1

II-2

«M3mepeHune pblyaxkHoW ckobomn»

I-1

1-2

II-1

II1-2

4, BbiBOA: 3ak/to4eHme 0 roAHOCTU IeTanu, T.e OUeHKa COOTBETCTBUSA
CpefHero AeNCTBUTENbHOIO pa3Mepa pa3Mepy, YKa3aHHOMY Ha YepTEXE.
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Kownskosa W.I'., CopouknHa O.1O.
JTabopaTopHas paboTta N26
«HopMupoBaHMe N KOHTPOJIb OTKJIOHEHUI (hopMbl AeTanen»

1 Llenb pa6oTbl: NONy4YMTb HAaBbIKM NMPUMEHEHUSI CPEACTB N3MEPEHWI
OTK/IOHEHWI (DOPMbI; HOPMUPOBAHWNS U OMpeaeneHnst NMOrpeLIHOCTEN K
KOHTPONS A0MYCKOB (POpMbl MOBEPXHOCTEN AETanen.

2 O6opypoBaHue: 1) nHankatop 4Yacosoro Tmna (U4); 2) ctorka ans
N4Y; 3) nameputenbHas npusMa; 4) ckoba pblyaXkHas UM MHANKATOPHaS.

3 O6beKT U3MEepeHmnit: CTyrneH4YaTein Ban (puc.3).

4 O6uwmMe nosnoXKeHuUs.

FeoMeTpuyeckass TOYHOCTb IOOON AeTanu XapakKTepU3YeTCs HE TOJbKO
TOYHOCTbIO OTAENbHbIX Pa3MepoB, HO W TOYHOCTbIO MOBEPXHOCTEN,
obpasytowmx aetanb. OTKNOHEHUS OpPMbl  MOBEPXHOCTEN  CHUXKAKOT
3KCMNlyaTaUMOHHbIE M TEXHONIOrMYeckMe nokasatenn wusgenuin. [MpuymHbl
06pa3oBaHNs NorpewHocTern MOpMbl TE XKE, YTO U MPUYUHBI, Bbi3blBatoLIME
paccessHne pa3MepoB (HETOYHOCTM CTaHKA, W3HOC WHCTPYMEHTa MU
npucnocobneHunn, konebaHuss TemnepaTypbl 0bpabaTbiBaeMOW [AeTanu U
N3MEPUTENBHOIO MHCTPYMEHTa U T.4.). Hanpumep, npuvynMHaMu NOSBNEHUS
OBaJIbHOCTU LUMIMHAPUYECKMX [eTanen SBNAITCS OBaJIbHOCTb 3arOTOBKM,
OBa/IbHOCTb OMOPHbIX MOBEPXHOCTEN LWINUHAENS METANIOPEXYLLIEro CTaHKa,
ynpyrue pedopmauum  3arotoBoK  (0COBEHHO  TOHKOCTEHHbIX)  npwu
3akpenneHmn 1 ap. OrpaHka Hambonee 4acTto BO3HMKaeT npu o0bpaboTke
LIM/TMHAPUYECKNX MOBEPXHOCTEM 3aroTOBOK Ha 6ecueHTpoBOWIMQOBanbHbIX
CTaHkax  (pe3ynbTaT  NPOCKanb3blBaHUSI  3aroTOBKM  Ha  Ornopax).
PacnpocTpaHeHHOW MPUYNHOM NOSIBNEHNS OrpaHkn nNpu obpaboTke sBnseTcs
fedopMauns npu 3akpensieHun 3aroToBKM B MATPOHEe CTaHka. Hanpumep,
NPy 3aKpenseHnn BTYNKU B TPEX- UM YeTbipexKynaykoBOM MATPOHE 4acTo
NOSBNSIETCS OrpaHKa C YMC/IOM rpaHel, paBHbIM YNCTY KY/1a4KOB.

Ans obecneyeHuss TpebyeMo TOUYHOCTM MapaMeTPOB W3AENUS, €ro
BbICOKOM paboTOCMOCOBHOCTM WM [AONrOBEYHOCTM B paboumx yeprexax
peTane HeobxoAMMO YKasblBaTb HE TOMbKO OTK/IOHEHWS pa3MepoB, HO W
A0Nyckn OPMbl U PaCMoNIOXXEHNSI MOBEPXHOCTEN. DTN AOMYCKN YKa3blBAKOTCS
NCKIOYMUTENBHO ANS C/ydaeB, Korda MOrpewHocTn opMbl AOMKHbI OblTb
MeHblle AOMycka Ha u3rotoBneHune (puc. 2,a). lNoa oTknoHeHMeM opMbl
ATIOHMMAKOT PacCTOsSIHME OT peanbHOM MOBEPXHOCTW, OrpaHUYUBAIOLLEN
[eTanb OT OKpY>)XatloWen cpeabl, A0 MpuUNeratolen, B KayeCcTBE KOTOPOU
MCNOJIb3YETCA MOBEPXHOCTb, MMelowass (OopMy HOMMWHaNbHOW, 3aAaHHOM
YEepTEXOM AEeTanu, U CONpPMKAacaloLasca C peanbHOM TaK, YTO OTK/IOHEHWNE OT
ee Haumbonee yaaneHHOM TOYKM peanbHOW MOBEPXHOCTM MMHUMANbHO.
MNpuMepbl OTK/IOHEHUS OopMbl NpuBeAeHbl Ha puc. 1, 2 1 B Tabn. 1.
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[Ipuneraromas IIOCKOCTh IIpuneraromast npsimMas

N
K777

6)

a)
Puc. 1. OTKNOHeHNs OpMbl NTOCKUX MOBEPXHOCTEN:
a) NTIOCKOCTHOCTK; 6) NpSAMONNMHENHOCTY

IIpuneraromas OKpy»>KHOCTE [puneraronmit npopuis

PeanbHbiit npoduis

7
W

G

Y

6)

HNOBEPXHOCTE

IIpuneraroniuii nuIMHEIP B)

Puc. 2. OTKNOHEHUS hOPMbI LIMIMHAPUYECKUX MOBEPXHOCTEN: )
Kpyrnoctu; 6) npodunst NpoaoSbHOro CeYeHUs; B) ULMINHAPUYHOCTH
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Tabnmua 1. Buabl AONYCKOB U OTKITOHEHWU (DOPMbI

Bua ponycka YcnoBHoe Bua yacTHOro | 9CKu3 OTK/IOHEHUS
0603HayeHne OTK/IOHEHMUS] dopmbl
Aonycka dopmMbl
MN1OCKOCTHOCTH BbIMNYK/IOCTb :
/ -
BOrHYTOCTb
MpsMonMHenHoCTH d
LinnmMHapUYHOCTM /Q/ —
Kpyrnoctu 1
OBanbHOCTb 3
A d max—d min
2 .
OrpaHka
MNpoduns KoHyco-
NPO/A0/IbHOIO obpa3HOCTb <5
ceyeHus Ao d max—d min .
2
bouko-
06pa3HOCTb
Ao d max—d min P r
2
Ceano-
06pasHOCTb @
Ao d max—d min y .
2
CBegeHnss 0O npeaenbHbIX OTKMOHEHUSIX OpPMbl  yKa3blBalOT B
NpSAMOYro/lbHOM  paMKe, pa3deneHHOM Ha [ABe 4YacTh, B KOTOpbIX
nocnegoBaTeflbHO  pacnonaratoTcs: YCioBHOe 0603HadyeHne OTK/IOHEHMS,

npeaenbHoOE OTK/IOHEHNE U A0NYCK B MUIJIMMETPAaX.
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Tabnuua 2. MNpumepbl YCNOBHbIX 0603HAYEHMM OTKIIOHEHUA (DOPMbI
MOBEPXHOCTEN

HanmeHoBaHWe n onpepenexHne MpuMepbl yKa3aHus AOMYCKOB Ha
OTK/IOHEHMS yepTexax

1. [Jdonyck npsiMOSIMHEMHOCTU — —[a.07/700 ]
Hanbosbluee pacCTosiHUE OT TO4ek
peanibHoro npocuns no l ’ ]
NpUNeraroLLEN NPSIMON

)
2. [onyck njOCKOCTHOCTN — =1 77]

Hamnbosbluee paccTositHMe OT To4ek

y !
peanbHOM MOBEPXHOCTU no | R

NpWUeratoLLEeN NIOCKOCTH

3. fonyck  kpyrnoctm - e
. P ;V/?,// 7
Hanbosbllee paccTosiHMe OT TOo4eK W’!ﬁ 5, =
peanbHoro npocbuns fo| Q14004 —
NpuneratoLLel oKpy>KHOCTM 2)

4. [donyck UWAWMHAPUYHOCTN — AN oo7
Haunbonbllee paccTosiHMe OT Touek

pearnbHOM MOBEPXHOCTU Jilo - -+
NpUNEraroLLEro UMNNHApPa

5. [onyck npoduns =

NPOAO/SIbHOrO ceveHnsi — Hanbonbllee
paccTosiHne OT To4yek 0bpasyrowmx
peanbHON MOBEPXHOCTW, NeXalux B
MIOCKOCTM, MpOXoAsluen yepes ee
OCb, A0 COOTBETCTBYIOLIENA CTOPOHbI
npunerarowero Npopuns

PamMKy C AaHHbIMM O MpeaenbHbIX OTK/IOHEHUSIX (DOPMbl MOBEPXHOCTU
COEOVHSIIOT C JIMHWEN, OTpaXkaloleh Ha 4YepTexe AaHHY MOBEPXHOCTb,
NpsIMOA MM JTOMAHOW JIMHUEW CO CTPEeNikoM Ha KoHue. Ecnn Ha ueptexe
Aonyckn opMbl MOBEPXHOCTU HE yKa3aHbl, TO NOAPa3yMEBAETCS, YTO OHU HE
NpeBLILLAIOT AOMYCKOB pa3MepoB.

M3MepeHne M OLEHKY OTKIIOHEHUI OT KPYriioCTU MPOU3BOAST Ha ASIUMHE
HOPMUPYEMOrO Yy4yacTka L, 3aAaHHOM MpWU yKasaHMM [Oonycka, MW, ecnu
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HOPMUPYEMBIA Y4acTOK He 33afaH, Ha BCeW AMHE MoBepXHOCTU. [lpu
M3MEPEHNN B KayecTBe YCTAHOBOYHOM 6a3bl MPUHUMAIOT MpUEraoLLyto
MNIOCKOCTb, B KQYeCTBe ABOVHOM HaMpaB/isiioWen — NpuUieraowmi UMMHAP,
B KauyecTBe HanpaBnswowen 6asbl — npuierallwylo npsiMyto, B KayecTse
OMOPHOM 6a3bl — TOUKY peanbHON MOBEPXHOCTU. B kauecTBe mM3MepuUTENbHOM
6asbl MCMNoMb3YT uHOrAa W KopoTkne (L/D < 1) umnuHapudeckue
MOBEPXHOCTM, Ha3blBAaEMbl€ ABOWHbLIMW OMOPHbLIMU M3MepUTENbHbIMK Hazamp,
B KQ4eCTBE KOTOPbIX NMPUHMMALIOT NPUEratoLLyto OKPY>XHOCTb.

Ecnn nnockocTu naMepeHns OTKIIOHEHUA OT KPYrioCTU He 3afaHbl, TO
NX Konmyectso /N onpeaensitoT B COOTBETCTBMM C Tabn.3. PacctosiHne mexay
MNTIOCKOCTAMU U3MEPEHUS MPUHUMAIOT paBHbIM £/, @ pacCTOsiHME OT Kpasl [0
NepBOM MNOCKOCTN Wu3MepeHus — 42N, roe ¢ — [JIMHA W3MEpPsieMoW
LUWTIMHAPUYECKOM MOBEPXHOCTU. 3@ OTK/IOHEHWE OT KPYr0CTU MPUHUMAIOT
HanbOoNbLLUYO N3 BETMUYNH, U3MEPEHHbIX B PA3/IMYHbIX CEYEHUSIX.

3mepeHne OTKNOHEHWUS OT KPYrOCTU YHUBEPCANIbHBIMU CPeACTBaMum
BO3MOXHO ABYMSI METOAAMM:

— CpPeAcTBaMu, NpeaHa3HayYeHHbIMU ANsl U3MEPEHNS AnaMeTpa
(aBYyXTOYEYHOE N3MepeHune);

— C NPUMEHEHMEM NPU3MbI (TPEXTOYEYHOE M3MEPEHME), CXEMA
KOTOpOro nokasaHa Ha puc. 3.

Tabnuua 3. PekoMeHAyeMOe KOSIMYECTBO MJIOCKOCTEN WU3MEpPEHUs
OTKJ/IOHEHWI OT KPYr/iocTy.

[AnvHa namepsieMon CooTHOLUEeHME OJIUHbI U Konunuectso
LIMTMHAPUYECKOM anameTpa £/d namepsemon M/TOCKOCTEN
NOBEPXHOCTU £, MM NOBEPXHOCTU namepenumn N
Jo1 1
Ao 50 Ce.1p003 2
Cse. 3
[o 1 2
Cs. 50 go 200 Ce.1p003 3
Cse. 3 4
[o 1 3
Cs. 200 Ce.1p003 4
Cse. 3 5
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PucyHok 3. CxeMa TPEXTOUEUYHOro U3MEPEHUS OTKIIOHEHUS OT KPYr/IOCTU C
HeﬂpepblBHblM BpaLLI,EHVleM neTanu.
1 — usMepsaeMas aetanb; 2 — U3MepuTesibHas NpusMma; 3 — U3MepuTenbHas

ronoska (M4); 4 — HenoaBwXxHas onopa (CTonka)

[BYXTOYEYHOE M3MEpPEHME OCYLLUECTBASIOT B ABYX BapuaHTax: MyTem
HENnpepbIBHOrO U3MEpeHUss Mpu  BpaALLEHUN W3MEPSIEMOW AeTanu  Unu
N3MEpeHneM AMaMeTpoB MO OTAENbHbIM HanpasneHusiM. B npouecce
N3MepeHns aeTanb MNoBOpayuMBalOT He MeHee 4eM Ha 180° u ukcupyroT
pa3HOCTb A, Mexay HaubonbWuM dmax U HAUMEHBLUWM  dmin ANAMETPAMU
CeYeHus:

Av = dmax = Amin (1)
OTK/I0HEHME OT Kpyrnoctn B 3aaHHOM CEYEHUN PaBHO.
A=Ay /2. (2)

Mpn MeTooe W3MepeHus AMAMETPOB MX U3MEpSIOT B HarpabfieHUsX,
PaBHOMEPHO PACMOIOXEHHbIX N0 NepuMeTpy. Ecnn OTKNOHEHNS OT KpYyrnocTu
MMEEeT BUA OBASIbHOCTW, OMNTMMASIbHBLIM SBNSETCA M3MEpeHne B Tpex Wu
yeTblpeX HanpaBneHusax. OnpeaensioT PpasHOCTb Mexay Hambonblumm u
HaUMeHbLUMM U3 U3MepeHHbIX AnamMeTpoB An . OTK/IOHEHME OT KPYr/ioCcTu B
3alaHHOM CeYeHuu:;

A=Ay /k/ (3)
roe kK = 1,6; 1,7, 2 — COOTBETCTBEHHO MNpPU WM3MEPEHUU B TpeX,
yeTbipeX, WecTtn u 6onee HanpaBneHUsX.

[1ByXTOUYEUHblIE M3MEpPEHUS MOXXHO WCrMOJSIb30BaTb TOJILKO B Ciy4asX,
Korga OTK/IOHEHWe OT KPYrfioCTU MMeEeT XapaKTep OBasIbHOCTU UM OrPaHKK C
YETHbIM YUCNOM TrpaHen. MeToa M3MepeHus AMAMETPOB MO OTAENbHbIM
HanpasBfieHUaM cnegyeT NMpPUMEHsSTb B OCHOBHOM [/ U3MEPEHUS 0BasIbHOCTH.
M3MepeHne oOrpaHkM C HEYETHbIM YUYUC/IOM [paHed npu  [ABYXTOYEYHOM
KOHTaKTe HEBO3MOXXHO.

Ecnu OTKIOHEHMEe OT KPYrnocTv COAEPXXUT COCTaBAoWmMe C HEYETHbIM
YMC/IOM HEPOBHOCTEWN Ha NEPUMETPE, TO ABYXTOUYEYHOE WU3MEPEHME AOSMHKHO
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[OMOSNHATLCA  TPEXTOYeYHbIM. [Ip 3TOM 3@ OTK/IOHEHME OT KPYriocTu
NPUHUMAIOT 6onbluee M3 3HaYeHUr A, NOSyyYaeMbIX ABYX- U TPEXTOYEYHBIM
n3MepeHneM. TpexToueyHoe M3MepPEHME B NPU3ME MPUMEHSIIOT ANs AeTanewn
HebOoNbLWMX pa3MepoB, MMEKOLWNX OMpeaesieHHbIN XapakTep OTK/IOHEHUSt OT
KPYrnoCTK, 4alle BCEro npu OrpaHKe C HEYETHbIM 4YUCIOM rpaHen. [pwu
M3MEPEHMN B MNPU3ME  MCMOMb3YKOT CUMMETPUYUHYIO CXEMYy, Koraa
N3MEepPUTENbHbIA HAKOHEYHMK pacrosiaraeTcs no buccekTpuce yrna npuambl d
(cM. puc.4), 1 HECUMMETPUYHYIO CXEMY, KOra MU3MEpPUTENbHbIM HAaKOHEYHWUK
pacnonaraetca nog yrnom B K buccektpuce. W3mepsieMbin  Ban
yCTaHaBNMBAIOT B Npu3Me U BpallatoT. OnpeaensitoT Hambosnbliee N3MeHeHne
MOKa3aHUN AWM M3MepUTENbHON FOMIOBKM 3@ OAMH 060poT. OTKNOHEHME OT
KpYrnocTu:

A=A /kn, (4)

roe An — nonpaBoOYHbIN KO3(PMOULMEHT, KOTOPLIA 3aBUCUT OT

KO/IMYEeCTBa HEPOBHOCTEN Ha NEPUMETPE AeTanu, yrna npusmbl a ot
KoMbuHaumm yrnos a u f.

0,03
0,05

11O

PucyHok 4. KoHTponvpyemasa getasnb

5 Metoanueckune ykasaHu1s Nno BbINOJIHEHUIO paboThbl.

5.1. OnpepenuTb BEeNUYMHY OTK/IOHEHUS Npoduis MpoAOSIbHOIrO
ceyeHus uunuHapudeckon aetanum (puc.3). Ans storo:

5.1.1. YCTaHOBUTb M3MepAeMyIO AeTaNb B NpU3Me.

5.1.2. Tlepemellass CTONKY C WHAMKATOPOM BAONb OCW AETaNW,
onpeaennTb MNOKasaHus WHAMKATopa B Tpex cedyeHusx (MO KpasM M B
cepeavHe) getanu.

5.1.3. U3MepeHus noBTopuTb 4 pasa. 3aHecTu MnokasaHus B Tabn. 1
oTyeTa U onpeaenuTb GopMy obpasyrollen, BUA U BENNYMHY OTKIIOHEHUS
npoguns.

5.2. OnpepenuTb BEeNUYMHY OTK/IOHEHUS NpoduUia nornepeyHoro
CEeYEHUS UMNNHAPUYECKON aeTann. Ansa 3Toro:
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5.2.1. OnpenenuTb BENMMYUHY OFPaHKM LUMIMHAPUYECKOM aAeTanu. OAns
3TOro:
5.2.1.1. YcTaHOBUTb n3Mepsemyto aetasib B NpusMe.
5.2.1.2. MNoaBect CTOMKY C WHAMKATOPOM K p[AeTann U  Aatb
N3MEpPUTENIbHOMY MeXaHu3My HaTar 2 obopoTa W YCTAHOBUTb Ha HYySb.
MoBopaunBasi AeTanb BOKPYr CBOEN ock, yepe3 kaxable 30° dukcmpoBaTb
NoKasaHus MHAMKaTopa.
5.2.1.3. OnpeaenuTb YMCNO rpaHen OrpaHkM MO XapaKTepy U3MEHEHUS
nokasaHun. Mo Tabnuue npunoxeHms A  YCTaHOBUTb  3HA4YEHUE
KO3 dpUMUMEHTA OrpaHKK B 3aBUCMMOCTM OT YMCNa rpaHen 1 yrna npu3mbl.
5.2.1.4. PaccuutaTtb BeNUUYMHY OrpaHkW. Pe3ynbTaTbl 3aHeCTU B
Tabnuuy 1.
5.2.2. OnpenennTb BeNMYMHY OBANbHOCTU AeTann. s 3Toro:
5.2.2.1. CobpaTtb 650K KOHUEBbIX Mep, paBHbIN HOMUHAIbHOMY
AnameTpy.
5.2.2.2. HacTpouTb MHAMKATOPHYO CKOby No 610Ky KOHLEBBLIX Mep.
5.2.2.3. YCTaHOBUTb AieTallb Mexay B U3MEPUTENbHYIO 30HY.
5.2.2.4. NOBOPOTOM M3MEPSIEMOM MOBEPXHOCTM A0OUTLCA NpeaenbHOro
(HaMMeHbLlero wmnn Haubonbliero) MokKasaHus uHAMKaTopa. [loBepHYTb
N3MEPSIEMYIO MOBEPXHOCTb BOKPYr CBOerM ocuM Ha 90° M CHSATb MOKa3aHWS
nHAnKaTopa. amepeHns noBTopuTb 4 pasa.
5.2.2.5. Pe3ynbTaThl U3MepeHnNs1 3aHeCTn B Tabn. 2.
6 KOHTpOnbHbIE BONPOCHI
6.1 YTO NOHMMAIOT NoA OTKIOHEHMEM (POPMbI MOBEPXHOCTU AeTanu? Buabl
OTKJIOHEHWI (hOpMbI. YCNOBHOE 0603HaYeHne AoMNyCKOB POpMblI.
6.2 YTO Ha3biBaeTCs «MpUEratoLlen NOBEPXHOCTLIO» U «MNPUIEraloWmnM
npocpunem» ?
6.3 o KakuM OTKIIOHEHUSS DOPMbl  LUWMIMHAPUYECKUX  AeTanen
onpeaensoT B OCEBOM M paanasibHOM CEYEHUAX?
6.4 YTO NOHMMaIOT NOA4 OTK/IOHEHWEM OT KPYr/ioCTU? BUAbl OTK/IOHEHWUS OT
KPYrMOCTW. MPUYNHBI NOSIBNEHNS OTKIOHEHUI OT KPYrioCTy
6.5Ha kakon anvHe Npov3BOAST OLEHKY OTKIOHEHUIN OT KPYrnocTu?
6.6B Kakunx ceyeHnsax NponsBoasT U3MEPEHNE OTKIIOHEHUIN OT KPYrnocTun?
6.7 Kakne mMeToapbl M3MepeHus OTKIOHEHWUI OT Kpyrnoctu Bbl 3HaeTe?
6.8 B uyeM cCywHOCTb [ABYXTOYEYHOr0 W TPEXTOYEYHOro MeTOAOB
M3MEPEHUIN OTKITOHEHWUW OT KPYri10CTU?
6.9 B kakoM cnyyae AByXTo4e4yHOE M3MepeHUe OTKIIOHEHWUS OT KPYrioCTu
ABNSAETCA HEAOCTATOYHbIM U YEM ero AOMNONHAKT?
6.10 YTO Takoe CMMMeTpuYyHas U HECUMMETPUYHAA CXEMbl TPEXTOYEYHOrO
N3MEPEHMSA OTKIIOHEHUM OT KPYrnocTu?
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6.11KakoBbl MeTposiornyeckne xapakTepucTMKn UCNosb3yemblx B paboTe
CPeacTB U3MEPEHUN?

7 PekoMeHAyeMana nutepartypa.

/.1 KowngakoBsa W.I'. Teopua u npakTuka HOPMUPOBAHUA TOYHOCTU B
MalMHOCTpoeHun: yd. nocobue/ W.I. Kownsikoea, O.HO. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTp AITY, 2013.

7.2. ApuctoB A.W. MeTtponorus, cCTaHgapTmMsauus, ceptudukaums.
YuebHuk. — M.:U3a.ueHTp «Akagemusi»,2008r.

7.3  AHyxuH B.WU. Jonyckn 1 nocagku. Yu.nocobue. — Cr6.: Mutep, 2006.
7.4 benkuH U. M. Jonycku n nocagku. M.: MawmHoctpoeHune, 1992.
[NpunoxxeHune A
Tabnuua 1. 3HayeHnss KoadruneHTa orpaHKu.

Yucno rpaHemn 3HayeHuns k npu yrne npusMmsbl
n3penus 600° 900° 1080 1200
3 3,0 2,0 1,6 1,0
5 0 1,2 2,0
7 0 1,3
9 3,0 0 1,0

MpunoxeHne b
®opmMa oT4yeTa
1. Llenb paboTsl
2. ObopyaoBaHue
3. i3MepeHnst napaMeTpoB MaKporeoMeTpun aeTasu.
Tabnuua. 1. OnpeaeneHne OTKNOHEHNS (POPMbI MPOdUIS NPOAONBHOIO
ceyeHus

N@ PesynbTtarbl Bua BennunHa Hanbonblias | 3akntove-
n3Me- | M3MEPEHMN |MOrpPEeWHO | MOrPELIHOCTN | MOrPELUHOCTb|  HUE O
peHuns A CTU A = Ai max -Ai min, Amax, rogHOCTHU

i B cedyeHusax | (opMbl MM MM
I | IT | III
1
Tabnvua 2. OnpegeneHne o0BasibHOCTU
NO PesynbtaTthl | OBanbHOCTb Hanbonbluas 3aKntoyeHme o
N3MEPEHN | W3MEPEHWiA |dge —dgee| | OBANBHOCTL rofHoOCTU
A di, MM A= o Amax
[ Qo 90°
1
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Tabnuua 3. OnpegeneHne orpaHku

Hanpagne Hanbonbluas < 3
0acbdumum- aKJo-
H1e MokasaHws pasHoCTb eHCITDd;OIC-l_ Orpanka | o6
asMepe- | whpukaro- | TORGSAAM S | AL =22 | ronko-
HUS i aA, MM | Ad= ™ Tk
P, pa A, [ Avc = Avin MocTm k cTun

rpaa

00

120°
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Kownskosa W.I'., CopouknHa O.1O.
JTabopaTopHas pabota N°7

«U3MmepeHne paguanbHOro u TopueBoro 6MeHnu aetann>»

1 enb paboTbl: NOy4nTb HaBbIKM NMPUMEHEHUS CPEACTB U3MEPEHUI
KOMIM/IEKCHbIX MOrpewHocTer (opMbl U PacnosIOXEHUS MOBEPXHOCTEN
AEeTanen; onpeaeneHns MOrpelwHoCTEN U KOHTPONS AOMNYyCKOB 6ueHui
MOBEPXHOCTEN AeTanen.

2 O6opyanoBaHue: npmbop ans n3MepeHns bueHnn.

3 O6beKT U3MepeHmni: cTyneH4aTbin Ban (puc. 2).

4 OCHOBHbI€E MNOJI0XKEHUS.

Y petanem Tuna Ten BpaweHus Haubonee 4acTo  HOPMUPYIOT
pagnanbHOe M TOpLOoBOE bueHus, siBNsoWwmnecs CyMMapHbIMU OTKIOHEHUSIMU
dOpMbl M PacrnosioXXEHNs MOBEPXHOCTEM 3TUX AeTanen. PaananbHbIM
bueHneM HasbIBalOT pPa3HOCTb As HaAMOONbLIErO /max U HAaUMEHBLUErO /min
PacCTOSIHAM OT TOYEK peanbHOro npoduns NOBEPXHOCTU BpalleHus [0
6a30BO OCM B CEYEHMM MNJIOCKOCTbIO, MEPneHANKYNsipHON 6a30BOM OCK
(puc.1,a). PaguvanbHoe 6ueHne sBNsSeTCs pe3ynbTaTOM  COBMECTHOrO
NPOSIBNIEHUSI OTK/IOHEHUS OT Kpyrnoctu (oTkioHeHune ¢opMbl) npoduns
paccMaTpMBaAEeMOro CevYeHnss W OTKIOHEHWS ero ueHTpa OTHOCUTENbHO
6a3o0Boi ocu (OTKIOHEHWE pacnonoXxeHus). Ecnn ceyeHne He 334aHO, TO 3a
pagnanbHoe 6ueHue nNpUHUMAlOT pe3ynbTaT WM3MEpPEeHUs B CEYEHUM C
HanboNbWNM OTKIOHEHMEM. [lpn HOPMUPOBAHUW paauanbHOro bueHus He
BbISIBNSIIOTCA OTKIOHEHUS Npoduns MpoAONbHOrO CeYeHUss U ero YacTHble
Buabl  (604ko0bpa3HOCTb,  KOHYCOObpa3HOCTb W €eanoobpasHoOCTb).
OrpaHnunTb YKasaHHble OTK/IOHEHWS MOXHO HOPMUPOBAHMEM MOSIHOIO
pagnanbHoro 6uenus. [lonHoe paavanbHoe OueHne oTan4yaeTcs  oT
paavanbHOro 6ueHuMss TeM, YTO OHO Y4YWUTbIBAET OTK/IOHEHME BCEN
LMTMHAPUYECKOM MoBepxXHOCTU. OHO SIBNSIeTC pe3ynbTaTOM COBMECTHOro
NPOSIBNIEHUSI  OTK/IOHEHMSI  OT  UWIMHAPWYHOCTM  paccMaTpuUBaeMoW
NoBepxXHOCTU  (OTKNIOHEHME (OpPMbl) UM OTK/IOHEHMSI OT  COOCHOCTH
MOBEPXHOCTU OTHOCUTENBLHO 6a30BON OCK (OTKIOHEHME pacnonoxeHus). Mpu
N3MEpPEeHMM MNOSIHOrO paauanbHOro GueHusi, KpoMme BpalLeHusl, AeTanb WK
N3MepuUTENbHOE  CPeacTBO,  HanpuMep,  MHAMKATOpP  AOMOSIHUTENbHO
nepemeLLaoT BA0Ib 6a30BON OCK BpaLLEHMS.

TopuoBbiM  6MeHMeM HasblBalOT pas3HoCTb As  Haubonblwero w
HaMMEHbLUEr0 PaCcCTOSAHUA OT TO4YEK peanbHOro npoduns  TOPLOBOM
MOBEPXHOCTU [0 MJIOCKOCTW, MNeprneHanKynsipHoi 6a3oBon ocu. [lpodunb
PacrosioXXeH B CEYEHMM TOPLIOBOM MOBEPXHOCTM UWIMHAPOM 334aHHOMO
AMaMeTpa di, COOCHbIM C 6a30BOM OCbiO, @ €CNn AMAMETpP He 3adaH, TO B
ceyeHun Haubonbwero auametpa (puc.1,6). TopuoBoe 6ueHue saBngeTcs
pe3ynbTaTOM COBMECTHOIO MPOSB/IEHNUS OTK/IOHEHMS OT 0bLen nioCKOCTU
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TOYEK, NeXalnX Ha IMHUM NepeceyeHns TOPLIOBOM NMOBEPXHOCTU C CEKYLLMM
LMNNHAPOM, COOCHBLIM C OCbio AeTanu (OTKIOHEHME (POPMbl), U OTKIOHEHMS
OT NEPNeHAUKYNAPHOCTM Topua OTHOCUMTENbHO OCK 6a30BOM MOBEPXHOCTWU
(OTKNOHEHNEe pacnono)xenus). lNMpu HOPMUMPOBAHUM TOPLIOBOro OGUEHUS He
BbIIBNAKOTCA OTK/IOHEHWSI OT  MJIOCKOCTHOCTM BCEWM paccMaTpuUBaeMoMu
MOBEPXHOCTU, B YACTHOCTM BbIMYKIOCTb UAN BOrHYTOCTb. [/ OrpaHNYeHns
3TUX OTK/IOHEHWA BBEAEHO MOHSITUE MOJSIHOrO TOpLOBOro 6uenus. MonHoe
TOpUOBOE OWeHne SABNSETCS pe3ynbTaTOM COBMECTHOro  MpOSIBNEHMUS
OTKJIOHEHMS OT MJIOCKOCTHOCTU pacCMaTpUBaeMOon NOBEPXHOCTU (OTKIIOHEHME
(bOpMbI) 1 OTK/IOHEHUSI €e OT MePNeHAMKYNSPHOCTU OTHOCUTENBHO 6a30BOM
ocu  (OTKIOHEHMe pacnonoxeHus). TakuM o6pas3oM, MOSIHOE TOpLOBOE
bueHne oTAMYaeTcs OT TOpPUOBOrO OMEHMS TeM, 4YTO NpU  KOHTpone
YUYMTBIBAIOT MJIOCKOCTHOCTb BCEM TOPLIOBOM MOBEPXHOCTU. [py M3MepeHuu
NOSIHOrO  TOpUOBOro 6ueHuns, Kpome BpalleHus AeTanu, cneayet
[IOMONHUTENBHO  MEPEMELLaTb  U3MEPUTENbHOE  CPEACTBO,  HamnpuMep,
NHAMKATOP NO paanycy OT LEeHTpa K nepudepum nnn Haobopor.
al Fanae” Aoin )

a Topoesoe Gernte
Ha A1)

PucyHok 1. CyMMapHble OTKIIOHEHNSI (hOPMbI U PaCnosIoXKeHMSI MOBEPXHOCTEN:
a) pagmnanbHoe bueHne; 6) Topuosoe bueHune

baszaMu, OTHOCUTENBHO KOTOPbIX 3a4aloT paavanbHOe M TOpLOBOe
6ueHne, MoryT ObiTb: 06LLAs OCb LIEHTPOBbLIX OTBEPCTUA WNWN ABYX APYrux
MOBEPXHOCTEN BpaLUEHUS, @ TaKXe OCU Hapy>XHOM WM BHYTPEHHEN
LUWIMHAPUYECKNX  MOBepxHocTel. PagmanbHoe U1 TOopuOBOE  6ueHus
onpenensitoT Kak pa3HOCTb MOKa3aHWi W3MepuTeNnbHOro npubopa npu
BPalLUEeHUN AeTann, yCTaHOB/IEHHOMW, B 3aBUCMMOCTM OT TpebOoBaHUIN YepTexa
K M3MepuTeNnbHOM 6a3e, B LEHTpax, Ha NpusMe, UMAMHAPUYECKON WK
pa3XMMHOW OnpaBKax.

Ecnv nonoxeHne NAOCKOCTU U3MEPEHUS YKa3aHO Ha 4vepTexe aetany,
pagnanbHoe 6ueHne onpenensitoT, KakK pasHOCTb Haubosnbliero u
HaMMeHbLUEro NoKa3aHun M3MepuUTenbLHOro Npnbopa B 3aAaHHOM CEYEHMU MO
cxeme 1 (Ttabn.4). Ecnn nonoxeHwe MNAOCKOCTU MU3MEPEHUS YEPTEXOM He
OroBapmMBaeTCs, W3MepeHue pagvanbHOro O6ueHus  OCyLLeCcTBASIIOT B
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HECKOMIbKNX  CEYEHMUSX, KOMMYECTBO KOTOPbLIX OMNpeaensiercs A IMHOM
HOPMUPYEMOro y4acTKa B COOTBETCTBUM C Tabn. 2. 3a paamanbHoe bueHue B
3TOM C/lydae nMpUMHMMAlOT MaKCMManbHOe 3HaveHne 6ueHns wn3  Bcex
N3MEPEHHbIX B PA3/IMYHbIX CEYEHUSIX.

NonHoe  pagnanbHoe  6ueHne  onpedensioT  KaKk  pasHOCTb
MaKCUMasbHOro U MWHMMasNbHOIO MOKa3aHWM u3MepuTenbHoro npubopa m3
BCEX BbIMNO/IHEHHbIX M3MEPEHUN B HECKONbKMX CcedeHuax. KonmyecTso
CEYEHUN, B KOTOPbIX OCYLIECTBNSAOT W3MEPEHUS, KaK W B MNpeablayLieM
cnyyae, onpeaensioT B 3aBUCUMOCTM OT AJ/IMHbI HOPMUPYEMOIO y4yacTka Mo
Tabn. 3.

TopuoBoe bueHne Ha 3aaHHOM paauyce R onpeaensitoT Kak pa3HOCTb
HanmboNblIEr0O W HAMMEHbLIEro MOKa3aHWA WU3MEPUTENBHOIrO Npubopa,
YCTAQHOB/IEHHOro nNo cxemMe 2 (T1abn. 4). lNokasaHua npubopa CHUMAIOT,
Bpawas Aetanb. Ecnn pagmyc R 4yepTexoM He OroBOpeH, TopuoBoe bueHue
N3MEPSIOT Ha MAaKCMManbHO BO3MOXHOM AN U3MepeHust paamyce Rmax.

[na onpeaeneHns NOAHOrO TOPLOBOro 6meHust M3MepeHuss nNpoBoasT
Ha HECKONIbKMX paanycax, HayMHash OT OCWU BpalleHUs A0 Rmax. 3a NONHOE
TopuoBOoe OueHne NpUHMMAKOT Pa3HOCTb HanbOsbLIEr0O M HAMMEHbLLErO
MOKa3aHUN n3MepuTENbHOro npubopa M3 BCEN COBOKYMHOCTM MPOBEAEHHbIX
N3MEPEHUMN.

CBeaeHUss O CYMMapHbIX  OTK/IOHEHMSX OpPMbl U pacroioXeHus
YKa3blBalOT B MPSIMOYro/IbHOM paMKe, pasfie/IeHHOW Ha ABE WM TPW YacTu, B
KOTOpbIX  MOCNeAOoBaTEeNbHO  PacnosiaraloTcs:  YCnoBHoe 0603HaveHume
OTK/IOHEHMS; NpeaenbHOe OTKMOHEHWE WAM  AOMYCK B MWIMMETPaAXx;
bykBeHHOe 0603HayeHne 6asbl WM Apyron MOBEPXHOCTW, OTHOCUTESIBHO
KOTOPOW 3adaeTcs OTK/IOHEHWE pacnonoXxeHus. Ecinm 6a3 Heckonbko, TO B
NOCNEeAHIO YacTb PpaMKK BNUCLIBAOT BCe MX 0603HaueHuns (Tabn.l). Pamky c
AaHHbIMW O MpeaenbHbIX OTKIIOHEHUSIX BUEHMIN MOBEPXHOCTEN COEAMHSAIOT C
NINHNEN, OTPaXKaloWEeW Ha YepTeXe [OaHHYH0 MOBEPXHOCTb, MPAMOM WU
NIOMaHOM NIMHWEN CO CTPENIKOM Ha KOHLUE, a Takxe c 6as3on npsiMon wunu
NIOMaHOM JIMHWEN, 3aKaHUYMBAIOLENCS 3aYEPHEHHbIM TpeyronbHUKoM. Ecnu
coeiMHeHNs paMkn C 6a3on WAn C ApYron MOBEPXHOCTbIO, OTHOCUTESIbHO
KOTOpPOW OnpeaensieTcss OTK/IOHEHWE pPachoOXEHUS, 3aTPyAHEHO WK
3aTEMHSIET 4epTex, TO MOBEPXHOCTb 0603HAYaloT MNpPOMNMCHOM OyKBOW,
BNUCbIBAEMOW B TPETbIO YacTb paMkKu. 3Ty xe OykBy BMUCbHIBAOT B
KBaZpaTHYIO paMKy, COeAMHEHHYK C 0603HauYaeMon NMOBEPXHOCTBIO JIMHUERN,
3aKaH4YMBAIOLLENCS 3a4EPHEHHBIM TPEYrosibHUKOM, 0603Ha4YaowmM 6asy.
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Tabnumua 1. Npumepbl 0603Ha4YeHNS BUEHMIM Ha YepTexax

1. [lonyck pagmanbHoro (TopLoBOro)
bueHns n bueHms B 3aaaHHOM HarnpaBeHUN
— Pa3HOCTb HaubOMbLUEr0 U HaUMEHbLLEMO
pacCTosiHUN oT TO4YeK peanbHoM
noBepxHocth Ao 6GasoBonm ocu (Ao
MNOCKOCTN, NEpPreHANKYNAPHON K 6a30BOM
ocK)

a)

107 410,05 146 |
) ~-—+H

2. [Jonyck MOSHOrO  paauasibHOro
(TopuoBOro) bueHns - pa3HOCTb
HanbOsbLIEr0 U HAUMEHBLLUErO PacCTOSHUM
OT BCEX TOYEK peasibHOM MOBEPXHOCTU [0
6a3oBoii ocu BpalleHus (A0 MAIOCKOCTH,
nepneHanKynspHon 6a3oBol ocu)

T
{4

0,02

Tabnmua 2. PekoMeHayeMOe KOMMYECTBO CEYEHUN MpPU U3MEPEHUM

paavanbHoro bueHus

[NiMHa n3mepsiemMoi CoOTHOLLEHWNE ANMHbI U AnaMeTpa Konuuectso
LMTMHAPUYECKOW ¢/d viamepsieMo MOBEPXHOCTYU MIOCKOCTEW
NOBEPXHOCTU £, MM namepenunn N
flo 1 1
[o 50 Ce.1p03 2
Cs. 3 3
[o 1 2
Cs. 50 go 200 Cs.1p03 3
Ce. 3 4
[o 1 3
Cs. 200 Cs.1p003 4
Cs. 3 5

Tabnuua 3. PexkoMeHAyeMOe KONMYECTBO CEYEHMU MNpU U3MEPEHUM

TOpPLOBOro bmeHus

[AnvHa HopMupyemoro fo 18 | Cs. 18 | CB. 50 | CB. 120 | CB. 250 | CB. 630
ydactka L, MM A0 50 | po 120 | po 250 | po 630
KonnyecTtso Touek 3 5 6 7 9 11

N3MEPEHNS Ha KaXKAoM
obpasytowen Kmin
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Tabnumua 4. CxeMbl U3MEPEHUN BUeHUN

Bup oTknoHeHuns d)OprI CxeMma N3MEpPEHNA
A =m
1. PagnanbHoe 6uenwne B qf s :
T |
S
/ 360 A
.I"l""‘l
rrrrrrYrrrryrryrrr rrrrry. rr

2. TopuoBoe bueHne

i
i

LIPS,

[2#] 006 ps
| ##10,04 ]AB
|
¥ Y
A | B

PucyHok 2. KoHTponMpyemas getasnb

5 MeTtoanuyeckume yka3zaHu1s N0 BbINOJIHEHUIO PaboThbl.

5.1. Onpegenutb  BeAWYMHY  MOSHOFO  pagvanbHOro  bueHus
UMNNHAPUYECKOM  MOBEPXHOCTM  AeTanm (B CeYEHMsX,  3afaHHbIX
npenofasaTeneM). [na 3Toro:

5.1.1. YCTaHOBUTb N3MepsemMyto AeTanb Anst U3MepeHnst bueHuin.
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5.1.2. TllogBectu CTOMKY C MWHOMKATOPOM K  LUWIMHAPUYECKOW
N3MEPSEMON  MOBEPXHOCTW, YCTAHOBMB W3MEPUTENbHBIN  CTEPXEHb MO
HopManu K obpa3sytlollen aeTanw.

5.1.3. [atb wmHauMkatopy Hatar 2 o6bopoTa M YCTAHOBUTb HYyJflieBoe
NoKasaHue.

5.1.4. lMNoBopauymBasa agetanb Ha 360°, 3adukcMpoBaTb Hambonbluee w
HaMMeHbLlee OTK/IOHEHUS CTPENKM.

5.1.5. PaccuuTtaTb BenNUUUHY pagunanbHOro 6ueHMss Wn  NOJHOro
pagnanbHoro bmeHus. 3anonHuTb Tabnuuy 1

5.2. OnpepenuTb BeNMYMHY MNOAHOrO TOpPUOBOro bueHus petanu (B
ceyeHusX, 3aflaHHbIX npenogasaTenem). [nsa atoro:

5.2.1. MNoaBectn CTOMKY C MHAMKATOPOM K TOPLIOBOM W3MepsieMoW
MOBEPXHOCTW, YCTAHOBMB W3MEPUTENbHBLIN CTPEXEHb MO HOpPMann K 3TOM
NOBEPXHOCTM.

5.2.2. [datb wvHAMKaTopy HaTtar 2 o6opoTa M YCTAHOBUTb HYyfeBoe
NoKa3aHue.

5.2.3. lNoBopaunBasa aetanb Ha 360°, 3adukcmpoBaTb Hanbonbllee U
HauMeHbLlee OTKIOHEHUS CTPENKM.

5.2.4. PaccunTaTb BENNYMHY TOPLIOBOrO M MOJSIHOrO TOPLIOBOro 6ueHui
N 3aNONHUTb Tabnuuy 2 .

6 KOHTpOnbHbIE BOMPOCHI

6.1. Kakme aneMeHTbl MOryT CNyXuTb 6a3aMu Npu U3MEpeHnn GueHun
LIM/TMHAPUYECKNX U TOPLIOBBLIX MOBEPXHOCTEN AeTanemn?

6.2. UYTO HasblBaeTcsd paavanbHbiM M TOPUOBBLIM  BUEHUSIMU
MOBEPXHOCTEN?

6.3. B pe3ynbTtate KakMx reoMeTPUYECKUX MOrpewHocTen aeTanen
BO3HMKAIOT paanasnbHOe U TOpLOBOE BUEHNSI MOBEPXHOCTEN?

6.4. YTO HasbiBaeTCcAd MOMHbLIM paAauanbHbiM W MOMHBLIM TOPLIOBbLIM
BMEeHNAMM NOBEPXHOCTEN?

6.5. CneactBMeM MpoOSIBNEHUSI KaKUX FEOMETPUYECKUX MOrpeLIHOCTEN
AeTanen aBnsitoTCA NoIHOE paananbHOE M NOSTHOE TOPLIOBOE bueHus?

6.6. YKaxkute YycnoBHble 0603Ha4YeHMS [AOMYCKOB paananbHOro W
TOPLIOBOro 6MeHN MOBEPXHOCTEN.

6.7. Kakne wu3sMeputenbHble 6a3bl MCNOAb3YOT NpU  onpeaeneHun
paananbHOro 1 TOpLOBOro bueHuin?

6.8. Kak BblI6MpaloT MNMIOCKOCTU WM3MEPEHUSI paauanbHOro M MOJSIHOMO
paananbHOro 6uennin?

6.9. Kak onpegensoT paguanbHoOe W MosiHoe paguanbHoe bueHus o
pe3ynbTaTaM U3MepeHnn?
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6.10. Kak BblOMpaloT pagnycbl M3MEpeHus TOPLOBOro M MOSIHOIO
TOPLOBOro 6MeHnin?
6.11. Kak onpegensitoT TopuoBoe bueHme no pesynbTaTtaM U3MepeHnii?

6.12. Kaknm 06pa3oM ycTaHaBnMBalOT AeTalb NPU U3MEPEHUN BUEHUIN?
6.13. KakoBbl METPOJIOrMYeCcKMe XapakTePUCTUKN NHANKATOPa 4YaCoBOro
T™Mna?
6.14. MoyeMy Ana N3MepeHn MHAMKATOPY YacoBOro Tuna HeobxoamMmo
AaTb HaTAar 2 obopoTa?

dopmMa oT4yeTa

1. Uenb paboTsl
2. O6bopynoBaHue
3. i3MepeHnst napaMeTpoB MaKporeoMeTpun aeTasu.
OnpegeneHne NONHOro paananbHOro 6GueHus

[NpunoxxeHune A

Q o [NokasaHus PaauanbHoe .
H “asnbH
x 3| HAVKAaTOPa buerne B OTHOE PAAMATIBHOE | 3o kniouermne
o 3 Xi, MM ceyeHUn buerine 0 FOAHOCTY
= O/ Haub. | Haum. _ A, =|X max— X min| A
g () Ari _|Xin'ax _Xim'n|
Xi max Xi min
I
II
11
IV
OnpeaeneHve NOSIHOro TOpPLIOBOro GreHus
MokasaHns | 1op1080e GueHme
P MHANKaTOpa Ha paamnyce MonHoe 3
apnyc X, MM TOpLIOBOE beHme | SaKTIOHEHNE
N3MepeHN ! N3MEPEHNA A =X X 0 roAHOCTU
Haunb. | HauM. | , =X = Xiran] = Xoex = X
mi 1 max Imn
Xi max Xi min
I
II
JI1
IV
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Kownskosa W.I., CopouknHa O.1O.
JTabopaTopHas pabota N8
«N3MepeHmne WepoxoBaTOCTU NOBEPXHOCTEN >

1 Llenu paboTbl

1.1 W3yunTb METOAMKN W3MEPEHWUMA  LUEPOXOBATOCTM  MOBEPXHOCTU
AeTanen.

1.2 TonyunTb  HaBblkM  MNPOBEAEHUSI  M3MEPEHUMW  MApPaMETPOB
LLEPOXOBATOCTWN MOBEPXHOCTEN AeTaneh U BbIHECEHUS PELLUEHUA O TOAHOCTU
nspenus.

2 O6bopynoBaHue

MpodmnomeTp ¢ MHHOPMALMOHHO-BLIYNCINTESbHBIM KOMIM/IEKCOM.

3 O6beKT u3MepeHum

Ra 63
L PucyHok 1. CTyneH4aTbit Ban C yKa3aHWEM
Oggg‘s“\ KOHTPO/IMPYEMbIX MapaMeTpoB

4 O6wwMe NonoXKeHun

Ha ypoBHe MWKpOreoMeTpuMu MOBEPXHOCTU W3AENTMN XapaKTepu3ykoTcs
LLEepOX0OBaTOCTbiO,  KOTOpasi  SABNSeTCA  CnefaMum  pexylumx  KpOMOK
obpabaTbiBatollero MHCTpyMeHTa. LllepoxoBaToCTb MNOBEPXHOCTU - 3TO
COBOKYMHOCTb HEPOBHOCTEN C OTHOCUTE/IbHO MasibiMK LWaraMu, BblAeNeHHas C
nomoubio 6a3oBon nnHUK | (pucyHok 2).

bazoBas smHMsS | — 3TO NUHUS 33aAaHHOW TeOMEeTPUYECKON hOopMbI,
NpoBeAeHHas onpeaeneHHbIM 06pa3oM OTHOCUTENBHO NMpoduasa 1 cnyxawas
ANSt OLEHKN reOMETPUYECKMX NAapaMETPOB HEPOBHOCTEN NMOBEPXHOCTMW.

Mpy oueHMBaHMM NpodUNA MNOBEPXHOCTU pacCMaTpuBalOT BMaauHbI,
BbICTYMbl M HepoBHOCTM  npodwmnsg. LepoxoBaToCTb  MOBEPXHOCTU
OLIEHMBAETC OTHOCUTENbHO CpeaHen NuHUM npoduna m - 6a30BON NUHWUK,
nMerLlen GopMy HOMUHANBLHOMO MNpodunss M MNPOBEAEHHOM TaK, 4YTO B
npeaenax 6a3oBov AvHbI | cpegHee KBagpaTMyeckoe OTK/IOHEHME npoduns
[0 3TON NIMHUN MUHUMAIBHO.

BbicTyn npodunsa - 370 4acTb Npodund, coeamHsawas ABe coceaHue
TOYKN MepeceyeHnss ero co CpeaHerd NuHMen npoduns, Hanpa.fieHHas U3
Tena nagenus.
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BnaguHa npodwuns - 3To YacTb Npodwnsi, CoeanHsoLlas ABe coceaHue
TOUYKM MNEepeceyeHnss ero Co CpeaHen NMHMen npodunsi, HanpaBfeHHas B
Teno.

PucyHok 2. lNMpodunorpamma noBepxHOCTU

MNpy oueHMBaHMM NpoduNs MNOBEPXHOCTU PacCMaTpUBAOT BMaauHbI,
BbICTYMbl U HepoBHOCTM  npodwmns. LepoxoBaToCcTb  MOBEPXHOCTM
OLIEHMBAETCS OTHOCUTENBbHO CPpeaHer NHUKM npoduns m - 6a30BON NTMHUNK,
nmetowlern popMy HOMMHANBLHOrO Npoduns M NPOBEAEHHOM TakK, 4YTO B
npenenax 6a3oBor ANMHbI | cpeaHee KBaapaTUYecKoe OTKIOHeHME npoduns
[0 3TOW JIMHUN MUHUMASIBHO.

BbicTyn npoduns - 3To 4acTb npodunsi, CoeauHsowas ABe coceaHue
TOYKN MEepeceyeHnss ero co CpeaHend NUHMeN npoduns, HanpaBfieHHas W3
Tena nagenus.

BnagnHa npodwmna - 3To YacTb npoduns, coeauHsiowas Ase coceaHune
TOYKN MEepeceyeHnst ero Co CpeaHen JNMHUEW Npoduns, HanpaBieHHasl B
Teno.

MeCTHBbIN BbICTYN NPoduis - 3TO YacTb Npoduns, pacrosioXXeHHas Mexay
ABYMSI COCEAHVMM MUHMMYMaMK Npoduns.

YCTaHOBNEHO 6 OCHOBHbIX MapaMeTpoB LIEPOXOBATOCTM, KOTOpble MOryT
NPOCTaBNATLCSA Ha YepTexax. M3 HMX onpeaenstoTcs 3 BbICOTHbIX MapaMeTpa,
2 WaroBbIX M 0ANH napaMeTp opMbl.

CpeaHee apudmeTnyeckoe OTKNOHeHMe npoduna Ra — cpepgHee
apudmeTmyeckoe abCoNOTHLIX 3HAYEHUIN OTKIOHEHMIN NPOodUNS OT CpeaHen
NINHWUM B Npeaenax 6a3oBovi ASIUHBI:

13
Ra=1 2.0 (1)

rae 11— 4ncno BbibpaHHbIX ToYek npoduns Ha 6a3oBon anvHe;

yi — OTKNOHeHMs npoduns (pacctosHne mexay Toukon npoduns n 6as3oson
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NMHNEN).

BbicoTa HepoBHOCTEM Npoduas no AecaTM ToukaMm R; — CyMMa cpeaHux
abCOMOTHBIX 3HAYEHUIN BLICOT NATU HaMbonbluMX BbICTYNoB npodunsa (yei) K
rny6uH NaTy HanbosbLIMX BNaanH Npohuns vy, B npeaenax 6asoBon ANHbI:

5 5
2. |ypil+ 2 |y
_i=l i-1
RZ — | 5 | (2)
Hanbonbluasi BbICOTa HEPOBHOCTEN 71p0@u/IS Rmax — PACCTOSIHUE MeXAay
JIMHUEN BLICTYMOB W NIMHMEN BnaauH npoduns B npeaenax 6a3oBov ANNHBI
WK CYMMa BbICOTbI HaMGONbLIEro BbICTYNa R,) W FNy6uHbI Hanbosblien
BNaAunHbl Npoduns Ry)-

CpeaHunn war HepoBHOCTeEW npodwns S, — CpeaHee 3HayeHWe LiaroB
HepoBHOCTEN Npoduns S» B Npeaenax 6a3oBov ANUHbI:

l n
Sm :_Zsmi ’ (3)
N5z

FAe 77— YNCNO LaroB HEPOBHOCTEN NPOdWUA NO CPEAHEN IMHUM,
CpeaHun war MeCTHbIX BbICTYNOB npoduna S — cpegHee 3Ha4YeHMeE Laros
MECTHbIX BbICTYNOB Npoduns S, Haxoaawmxcs B npeaenax 6a3oBon AnuHbi |:

1 n
S=L2S, (4)

rae 77— 4Y1Ccno WaroB MeCTHbIX BbICTYNOB npoduns.

OTHocuTenbHas onopHast annHa npodpunsa tp (%) xapaktepusyeT gopmy
MUKPOHEPOBHOCTEN UM OMpeaensieTcs Kak OTHOLUEHWE OMOPHOW  AINHBI
npoduns np kK 6a30BoM AnnHe | Ha 3aAaHHOM YPOBHE CEYEHUS:

Mo
t, =—100% , (5)
roe /7 — ONopHas AnvMHa npoduns — CyMMa AIMH OTPe3KOB b
OTCEKAEeMbIX Ha 3aaHHOM YpOBHE p B MaTepuane npoduns NUHUEN,
3KBUAMCTAHTHOW CpeAHen NMHUM B Npeaenax 6a3oBo ANUHbI:

7, =Zb (6)

rae p— ypoBeHb ceyeHust Npoduns onpeaensieTcs pacCTosHUEM Mexay
NIMHWEN BbLICTYMNOB Npoduna u NMHUEN, NepecekatoLen npodunb
3KBUANCTAHTHO JINHUWN BbICTYMNOB.

KOHTpO/b LLIepOXOBaTOCTU MOBEPXHOCTM OCYLLECTBASAIOT CpaBHEHWEM
06pabaTbiBaeMbIX NOBEPXHOCTEN C 06pa3LiaMmn LEPOXOBATOCTM NMOBEPXHOCTY,
KOHTaKTHbIM METOAOM C MOMOLLbIO LYNOBbIX NpubopoB (NpohuIoMeTpoB U
npodgunorpadoB) U 6eCKOHTAKTHbIM METOAOM C MOMOLbBID ONTUYECKUX
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NprMb0opoB. KOHTaKTHbIN METOA 3aK/IOYAETCS B HEMPEPLIBHOM «OLLYyMNbIBAHNUN»
n3mepsieMon nosepxHocTn (pucyHok 3). Kowconb (1) pepxut wurny (2),
KOTOopas nepeMelaeTcss B [OPU3OHTaNbHOM HanpasneHun (3) Hag
NoBepXHOCTbD 0bbekTa (5). [BwXeHne wurnbl MNOBTOPSIET OCHOBHbIE
HEpPOBHOCTN NPOMUNA M COOTBETCTBEHHO [ABUIAET KOHCOSIb BEPTUKAsbHO.
BepTukanbHas no3vumst (4) 3anucbiBAaeTC KakK M3MEPEHHbIM  Npodusb
nosepxHocTu (6).

PucyHok 3. CxeMa u3mepuTenbHOM Nno3vumm NpodunomMeTpa

LLlynoeBble npubopbl  aendAtcs  Ha  npodunoMeTpbl  (pUCYHOK  4),
nokasblBalolwmne napametp R:; (B COCTaB BXOAUT UM@PPOBON 3NEKTPOHHbIN
6nok), wn npodwmnorpadbl, 3anucbiBaowme npoduab MNOBEPXHOCTU -
npocdunorpammy. lpodunomMetrp ¢ MHOOPMALMOHHO-BbIYNCINTENBHbBIM
KOMMMIEKCOM coBMelaeT dyHKUMM npodunoMeTpa wn npodunorpada, a
TaKKe W3MepsieT KpoMe R; BCE OCHOBHble W psA  AOMONHUTENbHbIX
NapameTpoB LLepOXOBaTOCTH.

PucyHok 4 — lNMpodunomeTp:

1 — npnbopHas cToNKa;

2 — KOHTpONIMpyeMas AeTasb;

3 — KOHCOJ1b C Urion;

4 — WHAYKTUBHbI
npeobpasoBaTesib;

5 — nepcoHasnbHbIA KOMMbIOTEP

MNpuHUMnuanbHas cxema npoduioMeTpa rMoka3aHa Ha puUCyHKe 5.
MepemelleHre anMasHoW Wbl 1 C pagnMycoM 3aKpyrieHuss 2 MKM Mo
NpoBEPSIEMOM  MOBEPXHOCTM  MpuMBOAUT K  KonebaHnuio  skops 2,
YCTA@HOB/IEHHOr0O Ha ocn 3. [lpyu 3TOM WU3MEHAEeTCd  MHAYKTMBHOE
CONPOTUB/IEHME [JaTumKa, COCTOsAWEero M3 cepaeyHuka 4 M KaTywek 5
obMoTkM. KonebaHus HanpsbkeHuss Ha Bbixode anddepeHunanbHOro
TpaHcdopmaTtopa 7, MNUTAEMOro reHEepaTOpOM 3BYKOBOW 4acTOThbl 6,
YCUNNBAKOTCA 3NEKTPOHHbLIM 651okoM 8. Tlpubop 9 nokasbiBaeT 3HayeHue
napametpa Ra.

56



; BIC
4 N
4
T
m / i 3 PucyHok 5 - MpuHuMnmanbHas cxemMa npoduioMeTpa

5 MeTtoamnueckue yka3zaHu1s NO BbiMOJIHEHUIO U3MEPEHUN

5.1. Bkaountb npubop M nNoaBecTU AaTyMK K 06bekTy M3MepeHus,
ONYCTUB AaTUMK MO KPOHLUTENHY TaK, YTOObl MHAMKATOP Ha 3KpaHe AuChnes
nprobpen 3enéHbiv LBET.

5.2.MogperynupoBaTb HOMb  WMHAMKATOpa, nepeMewass 6eryHok
"noactponka 0".

5.3. BblibpaTtb wkany nepeknioyatenem "lkana" B 3aBMCMMOCTM OT
0XWAAEMOro 3HadeHus wepoxoBaTtocTu. CrneayeT yuuTbiBaTb, YTO paboTa B
LKane ¢ HebonbWKnM yBeM4YeHneM npeanoyTuTeNnbHee.

5.4. Ha3HauMTb CKOpPOCTb  TpaCCMpOBaHWUA  MepekoyaTensamMu
"CkopocTtb". NpeanoyTuTenbHee CKOpOCTb TpaccupoBaHus 1,0 mm/c.

5.5. 3anyctuTb TpaccupoBaHMe HaxaTueM KHoMkK "Tpacca".

5.6. Mo nonydyeHHoM npodwuiorpaMMe OMpeaenuTb Cneayowme
napameTpbl LIepOX0OBaTOCTU:

- HaMbOoNbLLYIO BbICOTY HEPOBHOCTEN NPODUNSA Rmax (5);

- BbICOTY HEPOBHOCTEN Npodunsa no aecsat ToukaMm R (3);

- cpenHee apudMeTMYecKkoe OTKNIoOHeHMe npodwunsa Rs (4) (Bbibop Lwwara
yCTaHaBNMBAETCS NpenogasaTenem);

- CpeaHWi Wwar HepoBHocTen npoduns Sy (6);

- CpeaHWi Wwar MecTHbIX BbiCTyrnoB npoduns S (7);

- OTHOCUTENbHYIO OMOPHYKD ANMHY & (8,9) (ypoBeHb ceyeHusi p 3a4aeTcs
npenogasaTenieM).

5.7. CpaBHUTb  W3MepeHHble napaMeTpbl  LIepoxoBaTOCTU C
napaMeTpamMmn Ha 3CKM3e AeTasiM U caenaTb 3aK/IoveHne 0 roqHOCTM.

5.8. Pe3ynbTaTbl U3MepeHus 3aHecTu B Tabnmuy oTyeTa.

6 KOHTpOsibHbIe BONPOCHI

6.1 YTO Ha3bIBaeTCs LWepoXoBaTOCTbO MOBEPXHOCTN?

6.2 YT0 HasbiBaeTcs 6a30BOM JNMHMEN, 6a30BON ASIMHOW, CpeaHewn
NMHNEN?

6.3 Kakue napaMeTpbl YCTaHOBSIEHbl A/11 HOPMUPOBAHUS LLEPOXOBATOCTU
MOBEPXHOCTM? [lanTe Ux XapakTepuCTukKy.

6.4 Kak 0603Ha4aeTcs WepoxoBaToOCTb Ha vepTexax?
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6.5 Kakne MeToabl KOHTPO/IA LWEepPOX0BaTOCTN MOBEPXHOCTU CYLLECTBYHOT?

6.6 B yeM CyTb KOHTaKTHOro MeToaa KOHTPOSA.

6.7 OnuwmnTe NpuHUMN paboTbl NpoduoMeTpa.

7 JintepaTtypa.

/7.1. KowngakoBa W.I. Teopusa n npakTuka HOPMUPOBAHUSA TOYHOCTU B
MalMHOCTpoeHun: yd. nocobue/ W.I'. Kownsikoea, O.lH0. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTp AITY, 2013.

7.2. ApuctoB A.W. MeTponorus, CcraHgapTM3aums, cepTudukaums.
YuebHuk. — M.:U3a.ueHTp «Akagemusi»,2008r.

7.3. AHyxuH B.WU. Jonyckn n nocagku. Yu.nocobue. — Cr16.: MNMutep, 2006.

7.4. benkuH W. M. [lonycku n nocagku. M.: MawmHocTpoeHune, 1992,

7.5. Jonyckn n nocagkn. CnpasoyHuk./Moa pea. B. . Markosa Jl.:
MawunHocTpoeHune, 1982, 4. 1, 2.

[punoxxeHune
dopmMa oTyeTa
1. Uenb paboTsl
2. O6bopynoBaHue
3. N3mepeHnsa napaMeTpoB MUKPOreoMeTpumn AeTasnu.
OnpefeneHve napaMeTpoB LLIEPOXOBATOCTU
O603HayeHne napameTpa N3MepeHHble 3HaYeHns 4ns 3Ha4veHune napameTpa
LHEepOoXoBaToOCTU pacyeToB LLEpOXOoBaTOCTU
Rz ¥pi Vi
Ra Vi
Rmax RP Ry
Sm 5m/'
S Si
Mo bi
b

BbiBOA4: 3aknoyeHmne 0 COOTBETCTBUM NAPaMETPOB LLepOX0BaTOCTU AeTanu
3ad4B/1IEHHbIM 3HAYEHUAM.
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CopoukunHa O.10.
JTabopaTopHas pabota N29

«HopMupoBaHMe U KOHTPOJb Yr/1I0BbIX NapaMeTpoB>»
1 Llenb paboTbl
MonyynTb HaBbIKM HOPMMPOBAHMS KOHYCHbIX 3/1EMEHTOB AETanen u

paboTbl C YrnoMepoM, NPUMEHSIEMbIM ANS abCOMOTHBLIX N3MEPEHWN.

MPOKOHTPONMPOBAaTb pa3Mepbl U AaTb 3aK/IKOYEHNE O FOAHOCTU AeTau.
2 O6opynoBaHue
2.1Yrnomep tuna 4YM. NOCT 5378-88.
2.2 lNnnta nosepoyHasa. TOCT 10905-86.
3 O6beKT u3sMepeHum
KoHTponupyemas aetanb N21 — CtyneHyatbii Ban (pucyHok 1).

? 38,6 -0.12

PucyHok 1. CTyneH4aTbli Ban C

020,2 0,13

YKa3aHWEM KOHTPOSIMPYEMbIX pa3MepoB

4 OCHOBHbI€ NMO0JI0XKEHUSA

[lonyckun yrnoe KoHycoB pernameHTupoBaHbl FOCT 8908-81. BennumHa
[OMNYCKa YCTaHAB/IMBAETCA B 3aBUCMMOCTN OT HOMUHANbHOW A/IMHbI L KOHYCa,
€C/IN KOHYCHOCTb He 6onee 1:3 (pUCYHOK 2), UAn B 3aBUCUMOCTU OT AJINHbI
L; ero obpasytoluen, ecnm KOHycHocTb 6onbuie 1:3 (pucyHok 3).

Sl

PucyHok 2. CxeMa HOpMUPOBAHUSA
TOYHOCTW YIN0B N KOHYCOB Mpu

KOHycHOCTU He 6onee 1:3

PucyHok 3. CxeMa HOpMUPOBAHUS
TOYHOCTM YII0B Y KOHYCOB Mpu

50 KOHycHocTu 6onee 1:3



CraHaapT onpeaenseT creayowmne Aonycku yrmoBs:
AT - ponyck yrna (pa3HOCTb Mexay HambonbwyMM UM HaWMEHbLUUM
npeaenbHbIMU Yriiamn);
ATz - ponycK yrna, BblpaXXeHHbIN B YrNOBbIX eANHULAX;
AT'5 — OKpYrNeHHOe 3HayeHue [onycka yrna B rpaaycax, MUHyTax,
CEeKyHAax;
AThr — AONYCK Yrna, BbIpaXXeHHbIM OTPE3KOM Ha NeprneHAMKYNsipe K CTOPOHE
yrna, npotuBonexauwero yrny A7, Ha pacCTosAHMW L; OT BEPLUMHbI 3TOro
yrna,
ATp — OONyCK yria KOHyCa, BblpaXXEeHHbIM AOMYCKOM Ha Pa3HOCTb AMAMETPOB
B [ABYX HOpMasbHbIX K OCW CEYEHUS KOHYCa MJIOCKOCTAX Ha 3aAaHHOM
paccTosiHUM L mexay HuMKu (onpeaensieTcs no nepneHavkynspy K ocu
KOHyca).
Mexay AonyCcKaMu yrfioB CyLLEeCTBYeT cneaytowas CBs3b:
AT, = AT -L,-10°; AT, =AT,-L -10°,
rae A7, uaMepsaeTca B MUKpoMeTpax, A7, — B MUKpopaauaHax, L — B
MUJIMMETPaX.
[lonycku yrnos MoryT 6bITb Ha3HayeHbl B natoc (+AT), B MUHyC (-AT)
WIN CUMMETPUYHO (£AT/2) OTHOCUTENBHO HOMUHANbLHOrO yrna (puc. 4).
CywecTBytloT cneaylowme MeToabl U3MEPEHMU W KOHTPONS YI/IOB U
KOHYCOB:
v' MET04 CPaBHEHMS C XECTKUMU KOHTPOJSIbHbIMM  WMHCTPYMEHTaMU —
YrNOBbIMX MepaMu, YrolbHUKaMm, KOHYCHbIMM Kannbpamu n wabnoHamu;
v’ abCO/IIOTHBIM FTOHMOMETPUYECKMM METOZ, OCHOBAHHbLIM Ha WCMONb30BaHUN
NpuboOpoB C Yr/IOMEPHON LWKaANoONn (HOHWYCHbIE, WHAMKATOPHbIE U
ONTUYECKME YIIOMEPDI);
v’ KOCBEHHBIM TPUIOHOMETPUYECKMM, OCHOBAHHbIM Ha OnNpeaeneHnn
JIMHENHBbIX pa3MepoB, CBSI3@HHbIX C N3MepSEMbIM yrnom

TPUrOHOMETPUYECKON (PYHKLMEN (CUHYCHbIE JIMHEMWKN, KOHYCOMEDHI).
AT

a+ AT

PucyHok 4. Cnocobbl Ha3HaYeHUs AOMNYCKOB YIroB
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B pabote wucnonblyetca yriomep C -
HOHMycoM Tuna 4YM. OH npegHasHayeH Aans ’\/\ X
M3MepeHUst HapyXHbix yrnos ot 0° go 1800. 4% o RS A
Yrnomep COCTOMT W3  OCHOBaHWUS, KOTOpOE :T’\ ( /'/7
npeacTaBnseT cobon NonyancK C YrnoBOKW LLKANON .
1 (pucyHok 5). Ha ocn ocHoBaHMS yCTaHOB/IEHA
NIMHENKA C HOHWYCOM 2, KOTOpas 3aKpennsercs "
cTonopHon ramkon 3. LleHa AeneHwnsi: OCHOBHOW
wkanbl - 1°- no HoHuycy - 10" [lpemen  PucyHok 5 - Yrnomep Tvna 4YM:
[OMYCKaeMOW  OCHOBHOM M abCoMOTHOM  1—OCHOBaHWE; 2—HOHWYC;
MOrpeLuHoCTyH yrnoMepa - +10'. 3—cTonop; A — U3MepuTenbHble

NMOBEPXHOCTU

MNepepn MCNOJIb30BaHNEM yrnomepa
HeobxoaAMMO NPOBEPUTb MPABWU/IbHOCTb YCTAHOBKW HOHUYCA OTHOCUTESNIbHO
LUKaNbl OCHOBaHMA. NS 3TOro M3MepuUTESIbHbIE MOBEPXHOCTU JIMHEMKM U
OCHOBaHUSA COBMeCTUTb 6e3 npoceBeTa C U3MepUTESIbHbIMU MOBEPXHOCTSMU
yrnoBown mepbl pasmMepoM 90°. Mpu 3TOM HYNEBOM LUTPUX HOHMYCA AOIKEH
coBrnagaTtb co wTpmuxoM 90° wkanbl OCHOBaHWUS. ECnn Takoro coBnageHus
HeT, TO HeobxoAMMO 0CabuTb BUHTLI, Kpensiwme HOHWUYC, NepeaBuHyTb ero
O COBMAIEHNS HYNEBOrO LUTPMXa HOHMYCa CO LWTpPUXoM 900 OCHOBHOM
LUKasbl U 3aKPENUTb BUHTaMM.

5 MeTtoamnueckue ykazaHu1s N0 BbINOJIHEHUIO U3MEPEHUN

5.1. M3MepuTb yrnoBon NapaMeTp AeTanw.

5.1.1. NpoBepnTb NPaBUNBHOCTb HY/IEBOW YCTAaHOBKMW.

5.1.2. N3MepuTenbHble MOBEPXHOCTU OCHOBAHUSA U IMHENKM YrioMepa
NPUIOXKUTb K MOBEPXHOCTSIM KOHTPOAMpyeMoro yrna (NposBepuTb OTCYTCTBUE
3a30p0OB MeXay W3MepuTeNbHbIMU  MOBEPXHOCTAMM U MOBEPXHOCTAMMU
AeTanm).

5.1.3. 3adukcupoBaTb MOMOXEHME NMHEMKM CTOMOPHOM ravkon. Bo
BpeMsi  (pMKCaUMM  YCTAHOBNIEHHOrO  Yyrfa CTOMOPHbIM  YCTPOWCTBOM
HeobXoAMMO JNIMHEWKY C HOHWYCOM MpWAEPXMBATb PYKOW BO u3bexaHue
CMeLLEeHNsT ee OTHOCUTENBbHO LUITPMXa OCHOBAHWUS.

5.1.4. Tlpon3BecT” OTCYeT.

5.1.5. KOHTponupyeMbit pa3Mep M3MepuTb B CEYEHMSX COTNTACHO CXEME
n3MepeHns (NpunoxeHue A).

5.1.6. Pe3ynbTathl naMmepeHns 3aHectn B otyeT ([NpunoxeHue A).

5.2. PewuTb 3aga4y N21 u 3agauy NO2.(MpunoxeHwne b)

5.2.1. 3aga4ya N°1. OnpenennTb 3HayeHne C KOHYCHOCTU U YKJIOH /,
aetanu (pucyHok 6).

[Ipumep pelierHuns.
AaHo: Di=60 mM; di=50 mMM; Li=200 MM.
Mo dopMynaM HaxoaMM KOHYCHOCTb M YKJIOH:
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D-d a C a
C:—:Zt —, l=—=tg—
2 gz 2 g2
C= D-d =60_50=o,05 wiu 1: 20, m:%=0,025 w 1:40
2 200 2

Ncnonb3ys cnpasoyHnk (FOCT 8593-81) ycTraHaBnuBaeM, 4TO
KOHYCHOCTb HOpMasnbHas, 1-ro psaa.
5.2.2. 3agavya N°2. Onpepenutb TOAHOCTb KOHMYECKOW AeTanu
(pUCyHOK 7).
[Ipumep pelieHns.
ATa’7

2
anameTp 6onbworo ocHoBaHus (D) 340h8; De usw=39,982 mM;
de, V|3M=33,712 MM, Le=63.

JaHo: ponyck yrna =+ ; KOHycHOCTb 1:10; HOMWHasbHbIN

bazoban nnockocmy . Le
= NQ) "y | I
14 o i}
-3 I i < o A
3 = e
Ocyobras nnackocms

PucyHok 6. CxeMa gns onpeaeneHus PucyHok 7. CxeMa KOHMUYeCKOM AeTanu
KOHYCHOCTM M YKJIOHa

Mo cnpaBOYHWUKY yCTaHaBNMBaEM, YTO Aonyck Ha pa3mep 40 MM no
8-My kBanuTeTy paBeH 39 MKM, U, cnegoBaTenbHO, AnaMeTp 60abLOoro
OCHOBaHMs MOXeT 6biTb 3anncaH Kak @40-0,039 MM. MI3MepeHne nokasarno,
4YTO pa3Mep BblaepxaH. OnpegensieM AuMaMeTp Masoro OCHOBAHUA MNpu
AOMNYLWEHNN, YTO KOHYCHOCTb CTPOro paBHa 3aZlaHHOM, no dopmyne:

63

d, =D, ~CL, =39,982—=33682 suu
[lencTBuTENBbHOE OTK/IOHEHME 3TOr0 pa3Mepa byaeT cocTaBnATh:
Ad, =d_ —d, =33712—33,682=-+0,030 aum=+30 i

Tak Kak pe3ynbTaT MosyyYeH B IMHENHbIX BENNYMHAX, @ AOMYCK 3aAaH
B YrfoBblX, cnegyeTr caenatb nepecdeT. [pu nepecyete  yrnoBbIX
OTK/TOHEHWUW B NIMHEWHbIE MM 0OPATHO YYMTLIBAKOT, YTO OTK/IOHEHWE yrna B
1" Ha pnvHe npubnuxkeHHo 200 MM (ToYHO - 206 MM) AaeT NMHEeWHoe
OTK/IOHeHMe B 1 MKM. CriefoBaTeslbHO, B HaleM C/lyyae Ha AJIMHe KOHyca
Le=63 MM NMHENHOMY OTKIOHEHUIO +30 MKM COOTBETCTBYET YI/1I0BOE:
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Aa :@Ada :+%-30:95" =1'3%"

e

Mo cnpaBo4yHuky (FOCT 8909-81) ana L=63 Haxoaum ATa7=1.
[leTanb HeroagHas.

6 KoHTpoOsbHbIE BOMPOCHI

6.1 Kakme nsamepeHnst MOXXHO OTHECTU K abCOMOTHBIM?

6.2 Kakne MHCTPYMEHTbl MOXXHO OTHECTM K LUTAHr€HNUHCTPYMEHTaM?

6.3 Kakue Tunbl yrnomMepoB Bbl 3HaeTe?

6.4 Kakne napaMeTpbl Yri0B M KOHYCOB HOPMUPYIOTCA?

6.5 Kak MoryT 6bITb Ha3Ha4YeHbl AOMYCKK yrioB?

6.6 B 4yeM MOryT 6bITb BblpaXkeHbl AOMYCKN Ha Yribl?

6.7 Kakue CyllecTBYIOT MeToAbl M3MEPEHWA W KOHTPONS YrnoB U
KOHYyCOB?

6.8 YTO Takoe KOHYCHOCTb M YKIIOH?

6.9 Kak onpeaensietcs KOHYCHOCTb?

6.10 Kak nepeBecTv yrnoBble OTK/IOHEHUS B JIMHENHbIE?

6.11 KakoB nopsaoK CUMTbIBaHMSI MOKa3aHWM MNpu  U3MEpPEHUM
yr/iOMepoMm?

6.12 OnuwnTE METOANKY HACTPOWMKW HYIEBOrO MOJSIOXKEHUS YrnoMepa.

6.13 Kakne mMeTponornyeckme xapaktepucTuku Bbl 3HaeTe?

7 JlutepaTtypa

7.1. Kowngkosa W.I. Teopua n npakTuka HOPMUPOBAHUA TOYHOCTU B
MalUMHOCTpoeHun: yd. nocobue/ W.I. Kownskosa, O.10. CopoukuHa, E.H.
3akanuH. — PoctoB H/. U3a.uenTtp AITY, 2013.

7.2. ApuctoB A.W. MeTtponorusi, craHgapTu3aumsl, cepTudukaums.
YuebHuk. — M.:U3a.ueHTp «Akagemums»,2008r.

7.3. AHyxvH B.W. [donyckn n nocagku. Yd.nocobue. — CI6.: MNutep,
2006.

7.4. benknH N. M. [lonycku u nocagku. M.: MawmHocTpoeHue, 1992.

7.5. Jonyckn n nocagku. CripaBouvHuk./log pea. B. . Markosa Jl.:
MawwuHocTpoeHue, 1982, u. 1, 2.
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1. Uenb paboThl.

2. Obop

[AOBaAHUE.

dopMa oT4yeTa

[punoxxeHue A.

Ha3BaHue

MeTponiorMyeckme XxapakTepucTukm

Cxema n3mMepeHus

Twun npmbopa

LleHa neneHnst OCHOBHOW LLIKabl, MM

Yrnomep | BennymHa otcyeTa no HOHUYCY, MM <ii[ j
MNpenen n3mepeHnsa, MM
JlonyckaeMas NorpewHoCTb NoKa3aHui, MM

3. Pe3ynbTatbl U3MEPEHUN.
KOHTPONMPYEMbIii lNpenenbHble Pe3yan§Tb| Cpeatee
pa3Mepbl, MM N3MepeHnn, MM
pasmep, MM - 3HayeHne, MM

maX min

1

2

3

4, BbiBOAbl O rOAHOCTU AeTanuw.
5. 3apauva N°1.
6. 3apaya NOo2.

[laHHble ansa 3agadm N1

MpunoxeHue b.

Hapy>kHbIn KOHYC BHYTpPEHHMI KOHYC
BapuanT D, mm d, Mmm Li, Mmm De, 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 - - -
Q. - - - 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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[laHHble ansa 3aga4dmn N92

De, usM,

Le,

Aonyck

BapuaHT o de, sy MM Jy De vina KoHyCcHoOCTb
1. 35020 | 31,950 | 40 | 35h6 | =4O 1:10
2. 64,982 | 50,253 70 65557 | 1:5
3. 120,015 | 118,996 15 120n8 | =4Z 1:20
a, 249,950 | 236423 | 200 | 250g6 | +1- 1:15
5, 119,864 | 116,855 | 160 | 120n8 | +2°* 1:50
6. 11,998 6,012 20 12js6 | £ 1:3
7. 55023 | 49,065 80 s5hy | A2 1:12
8. 128,103 | 117,560 110 128g8 | +0° 1:10
9. 44,965 37,775 50 4she | =1 1:6
10. 84,899 79,502 100 g5g5 | 1 1:30
11. | 155856 | 135712 | 140 | 156h6 | +7 - 1:7
12. 99,798 88,560 90 100g8 | =° 1:8
13. 50,029 38,030 60 50js5 | 4L 1:5
14, 70,980 | 49,978 85 70g8 | =44 1:4
15. | 83998 | 78623 | 110 | 84hs | =° 1:20
16. 23,856 21,023 30 24559 | =4E 1:15
17. | 129,987 | 120,012 | 120 | 130h7 | =22 1:12
18. | 95100 | 89,564 | 120 | 95js6 | =° 1:20
19. 45,065 42,105 30 45h5 | =40 1:10
20. 12,096 11,225 30 12g4 | +21%° 1:50
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Kownsgkosa .., AToaH T.B.
JTabopaTopHas pabota N2 10
«Bbl60p CpeacTB U3MepeHnn>»
1 Llenb paboTbl
OcBouTb MeToauKy Bblbopa cpeactB namepeHunn (CU) reomeTpuyeckmx
NapaMeTpoB AeTanen, 3aKpenutb NMpPUOBpeTEHHbIE HaBbIKWU ONpPeaeneHns u
MCNOMb30BaHUSI METPOSIONMYECKMX XapaKTEPUCTUK YHUBEpPCAsbHbIX CpeacTB
N3MEPEHUMN.
2 O6beKT nsMepeHum
[leTanb, 3CKM3 KOTOPOW MOKa3aH Ha puc. 1, ABNSeTca TeNoM BpaLleHus,
Hapy>XHast U  BHYTPEHHSAS  MOBEPXHOCTU  KOTOPOro  CKOMOMHMPOBaHbI
UMAVHAPUYECKMMUA N KOHMYECKUMKU opMaMn. M3MepeHust pa3MepoB 3TUX
MOBEPXHOCTEN N UX B3aMMHOIO PACrofIOXKEHUS HE TPeOBYHT crneunanbHbIX
CPeAcTB U3MEPEHUIN U MOTYT BbITb BbINOMHEHbI YHMBEpPCanbHbiMu CU.

PUCYHOK 1. DCKM3 KOHTPONMPYEMOM AeTanm

3 O6opyaoBaHue

CpeactBa M3MepeHui, HeobxoauMble Anst KOHTPOAS YKas3aHHbIX Ha
3CKM3e [AeTann pa3MepoB, BbIOMPAKOTCA M3 4UUCIA YHUBEPCANbHbIX Ans
N3MEPEHNA JIMHENHO-YINOBbIX pPa3MepoB MOC/Ne pacyéra [AoMnyCTUMbIX
NOrpeLHOCTEN N3MEPEHUN.

4 O6LwWwMe NoNnoxeHns No Bbibopy cpeacTs usMepeHun

KauecTtBO wu3MepeHMn 3aBMCUT OT MpaBWILHOMO BblI6Opa CpeacTs
n3MepeHui. Mpu 3TOM y4MTbIBAIOT M3MEPSIEMYIO BENIMYMHY, METOA, YC/I0BUS
NpoBeAEeHUs N OOMYCKAaeMYK MOrpeLlHOCTb U3MEPEHUIN, a TakXke AManasoH
N3MEPEHNIN, XaPaKTEPUCTUKM MOrPELIHOCTEN CPEACTB M3MEPEHMMW, NMPOCTOTY
MX B 3KCrnjlyaTaumu, MpUYEM OCHOBHOE BHWMAHWE YAENSeTCs TOYHOCTU
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CPeacTB M3MepeHnn, kak dakTopy, Hambonee CyleCcTBEHHO BAMUSIIOWIEMY Ha
pe3ynbTaT U3MepPEHNN.

Ha nepsomM 3Tane Bbibopa C/ onpepensieTcs COOTBETCTBME AManas3oHa
N3MEPEHNI U3MEPSIEMOMY 3HAUEHMIO BENNMYMHBI, KOTOPOE AO/MKHO BXOAUTH B
npeaenbl U3MepPEHUN.

Mpun BbIGOpE CpeacTB M3MEPEHMI MO TOYHOCTM HEOOXOAMMO Y4YUTbIBATb
[OMO  OOMYCTMMOM  MOrPELHOCTM  U3MEPEHUN,  MpUXoAaWyocs  Ha
MOrpeLLHOCTb ncnonb3dyembix CU.

CocTaBnsioWmMMM  MOrpewHOCTN  pe3ynbTaTa, MOMUMO MOrPELIHOCTEN
CW, mMoryT 6bITb NOrpPeLIHOCTN, BHOCMMbIE METOAOM, ONEPATOPOM, AENCTBUEM
BNUSIOLLMX BETUUYNH:

Ay =Au+Acu+ Ao+ Aycn < A0, (1)

raoe A, - CyMMapHas rnorpewHoCTb VI3M€p€HVII7I;

Av - NPeAenbHast NOrpeLlHOCTb METOAA U3MEPEHUN;

Acu - TMpegenbHasi MOrpewHoCTb  WUCNOMb3YeMbIX CPeacTB
n3MepeHn (MHCTPyMeHTaNbHasn);

Ao - NpeaesibHas NorpewwHoCcTb onepaTopa;

Ayen - npefdenbHas MNorpewHocTb, 00yCnoBfeHHas BUSIHUEM

BHELWIHUX (PaKTOpOB;
Ao - [OMNycKaemas NnorpeLHoCcTb U3MEPEHUN.

MeToa M3MEpeHUn — 3TO Cnocob pelleHnss U3MEPUTENbHOM 3adayu,
npeacTaBnsowWmMi cobonm NpuéM MM COBOKYMHOCTb MPUEMOB CPaBHEHWUS
N3MepsieMon (pU3MYECKOM BENNYMHBI C €€ eAMHUMLEN B COOTBETCTBUU C
peann30BaHHbIM  MPUHLUUMOM  M3MepeHnn. MeToa WM3MepeHun 06bIYHO
obycrnoBneH YCTPOWCTBOM CpeAcTBa M3MepeHun. [lorpelHocTb MeToaa
N3MEPEHNA Au Bbl3BaHa HECOBEPLUEHCTBOM BbIOPaHHOrO METoAa, Hanpumep,
HenpaBW/IbHO BbIOPAHHOM CxeMoW 6a3npoBaHNS U3AeNNs, HenpaBUIIbHO
BbIOpaHHOW NoCNea0BaTeNbHOCTbIO N3MEepPEHNI, MOrpeLIHOCTbIO
NPUMEHSEMOrO anropuTMa U3MepeHnin n 06paboTkn pesynbTaToB U T.A4.

Moa NOrpelwHoCTbld  CpeacTB  M3MEPEHUA  Acu  NOAPa3yMeBaloT
COOCTBEHHYIO MOrPELIHOCTb 3TOr0 TEXHUYECKOrOo CpeAcTBa, OOYCNOBEHHYIO
KOHCTPYKLMEN, TEXHONIOMMEN W3rOTOBMEHMUS M CTEMEHbID M3HOCA CpeacTsBa
N3MEPEHUMN.

MorpewHocTb Ao 0ByCnoBneHa WHAMBUAYANbHBIMKU CMOCOBHOCTAMMU
ornepaTopa, ero Ka4ecTBoM paboTbl NPW OKPYFNIEHUN U CHATUM OTCYETOB.

M3mMepeHnto Bceraa COMyTCTBYHOT BHEWHWE (haKTopbl, KOTOpbIE MOryT
OKa3blBaTb BNSIHWE Ha HaWAEHHOE MpU M3MEPEHMM 3HAYeHue (U3NYECcKon
BeNMUMNHbI. OHM 06yCnaBnMBalOT MOSIBNIEHME COCTABNAIOLLEN Aycr .

3Has, Kakas Aons AOMYCTUMOW MOrPeLlHOCTM U3MEPEHUN MPUXOAUTCS
Ha NOrpewHOCTb CPEACTB M3MEPEHUI, MOXHO ONpeaenvTb ero HeobxoanMyio
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TOYHOCTb. B cnydae, Korga norpewwHoCcTs MM MeToda WM onepatopa MOXHO
npeHebpeyb, MaKCMMasbHO AO0MYCTMMas MOrpPeLHOCTb CPeACTB M3MEpPEHWUN
6yneT paBHa NpeaenbHOWM MOrpewHoCcTn namepeHnii. OaHako, yumTbiBasl, YTo
Nnoa BO3AEMUCTBMEM BAMSIOWMX BENNYMH B paboumx yCnoBMSX MOrpeLHOCTb
CPeacTB U3MEPEHUN MOXET U3MeHATbCSA Ha 35%, uenecoobpa3Ho CpeacTBo
N3MepPEHN BbIBUPaATb C MOrPELLHOCTbIO:

Acu = Ao —0,35A0 =0,65A0 (2)

Boibop cCpeacTtB WM3MEpPEHWW JIMHEWHbIX pa3MepoB MO TOYHOCTHbLIM
napaMeTpaMm Ans OCyLWeCTBNeHUs MPUEMOYHOIO KOHTPONS MOXeT ObITb
BbinonHeH no NOCT 8.051-81 «[lorpelwHoOCTH, AONyCKaeMble Npu M3MepeHnn
NINHENHbIX pa3mepoB A0 500 MM» 1 MeToAMYECKMM yKa3aHuam P 50-98-86
«Bblbop yHMBEpCanbHbIX CPeACTB U3MEPEHUN NIMHEWHbIX pa3mepoB Ao 500
MM>». /Cnonb30BaHME METOAMYECKMX YKa3aHUM MO3BOMSIET HE PaCcCUUTLIBATb
CaMOCTOSAATENIbHO ~ CYMMApHYKD  MOrpelwHoCTb MO BbISIBIEHHbIM  eé
COCTaBNSOWMM ANS C/TyYaeB M3MEPEHMIN YHUBEpCanbHbIMM CU HapyXXHbIX U
BHYTPEHHUX JIMHEMHbIX pa3MepoB AeTaneun, rnybuH, buennn.

5 MeToanyeckue pekoMeHAaauum no BbIMNOJIHEHUIO
na6opartopHoi paboTbli

5.1 O3HakoMuTbCa C  O0BWMMM  MNONOXEHUsIMM N0 BblGOpY
YHMBEpPCaNbHbIX CPEACTB U3MEPEHUN.

5.2 3anucatb B Tabn. 1 OtyeTta 0603HaYeHUs] pa3MepoB AeTanu,
noanexawmx N3MepeHnIo 1 KOHTPOSIO.

5.3 OnpenenuTb 3Ha4YeHUs npeaenbHbIX OTKIIOHEHWUW /4/ N 3aHeCcTn ux
B Tabn. 1 OtyerTa.

5.4 Paccuntatb AOMNYCKM Ha KOHTPOAMPYeMble pa3Mepbl N 3aHEeCTU UX B
Tabn. 1 OTveTa.

5.5 MNpoaHanuanposaTb TpeboBaHMs K TOYHOCTN NAapaMeTpoB AeTann U
YCTQHOBWUTb AOMYCTUMbIE MOrPELIHOCTM W3MEPEHMM KaXkaoro napaMeTpa
(NMpunoxeHue b), 3aHecTn nx B Tabn. 1 OTyeTa.

5.6 OueHnTb npefenbHO  AOMNYCTUMYKO  MOMPeLHOCTb  KaXkaoro
N3MepUTeNIbHOro CpeacTsa ANs KOHTPOJS MpoBepsieMblX pa3MepoB AeTanu
Acu =0,65A0 1 3aHecTn B Tabn. 1 OTyeTa.

5.7 BblbpaTb KOMMMEKC W3MepUTENbHbIX CpeacTB ANsl KOHTpONs
3afl@aHHbIX NapamMeTpoB AeTasiM B COOTBETCTBUM C NPUIOXEHMEM B 1 3aHecTu
B Tabn. 1 HauMeHoBaHuMss CU U UX OCHOBHble METPOSIorMyecKue
XapaKTEPUCTUKN.

5.8 BbibpaTb  METOAMKY  BbIMOSIHEHUSI  U3MEPEHUN  KaXKAOro

KOHTPO/IMpYyEMOro pa3Mepa (cxemy N3MepeHUN, KOMIMYEeCTBO
KOHTPOJIMPYEMBIX CEYEHUN U T.4.).
6 NMpumep

TpebyeTcs NPOKOHTPONIMPOBATL HapYXXHbIA AnaMeTp aetanun 30h5.
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6.1 OnpeaensieM 3Ha4yeHns NpeaenbHbIX OTKNOHeHWM /4/: 30h5(-0,009).
6.2 PaccumTbiBaeM AOMNYCK Ha KOHTPOMMPYEMbIN pa3Mep:
Auzo =es —ei =0—(-0,009) = 0,009 mm,
roe es MU ei - COOTBETCTBEHHO BepxXHee W HWXKHee npeaesibHble
OTK/IOHEHWS pa3Mepa.
6.3 YcTaHaBiMBaeM Mo npunoxeHnio b wnan  /2/  ponycTumyio
NOrpeLLHOCTb U3MEPEHNs: ANs UHTepBana HOMUHasbHbIX pa3MepoB cB 18 ao
30 n IT5 gonyctumasi NOrpelHOCTb U3MEPEHNIN Ao = 30 MKM,
6.4 YcTaHaBNMBaeM METOAMKY W3MEPEHWN: HapPYXHbIN AnaMETp C
TOYHOCTbIO A0 3 MKM 6yaeT KOHTPONMpOBaTbCA B TPEX CeyeHusX B ABYX
B3aUMHO NeprneHanKYNsSpHbIX HarnpaBieHUsX.
6.5 OnpegenseM npeaenbHO [OMYCTUMYKO TMOMPELWHOCTb CpeacTsa
namepeHuns 30h5:
Acu=0,65-A0=0,65-3=1,95 MKM.
6.6 BblbMpaeM yHuMBepcanbHOE W3MepuUTeNbHOEe CpeacTBO MO
npunoxenuto B vnn /3/, umelowee nNOrpewHoCTb U3MepeHus B [AaHHOM
WMHTepBasie pa3MepoB, He NpeBbiwatoLyo 1,95 MKM.
B mnHTepBane cebiwe 18 o 30 MM AaHHLIM YCNOBUSIM YAOBNETBOPSET
MUKpPOKaTop C LieHon aenexHns 0,002 MM, MMEOLLIMIA NOrPELIHOCTb U3MEPEHUS
Acu=1,5 MKM.
N3mMepeHns oTHOCUTESbHbIE.
7 Bonpocbl AN CaMONpPOBEpPKU
7.1 Kakue akTopbl BIMAIOT Ha Ka4eCTBO U3MEPEHUIA?
7.2 YTO 4BNSIETCS OCHOBHOM XapaKTEPUCTUKOW U3MEPUTENbHOMO
cpeacrtea?
7.3 Y10 Ha3bIBaETCA NOrpewHOCTbIO pe3ynibTata U3MepeHuii?
7.4 Ha3oBuTe CoCTaBNsAloLWME NOrPeLHOCTU N3MEPEHUS.
7.4 Wcxoasa us Kaknx ycnoBuin BbIbMpaeTcs CpeacTBO U3MEPEHNNA?

8 PekoMeHayeMana nutepartypa

8.1Ceprees A.l'., Jlatbiwes M.B. Metponorua. CraHaapTusaums.
CepTtudumkaums. YuebHuk ansa sy3sos - M.: Jloroc, 2009.

8.2 TOCT 8.051-81 «[llorpelwwHoCcT, AOMNyCKaemble Npu WU3MepeHun
NINHENHbIX pa3MepoB A0 500 MM».

8.3 P 50-98-86. Metoanueckme ykaszaHus «Bblbop yHMBepCanbHbIX
CpeacTB U3MEpPEHUM JIMHENHbIX pa3MepoB A0 500 MM» (MO MPUMEHEHMIO
FOCT 8.051-81).

8.4 [Honyckn u nocagku. CnpasouyHuk/lMon pea. B.[. Msarkosa.-Jl.:
MawwmnHocTpoeHune, 1982, u.1.
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dopmMa oT4veTa

1. Uenb paboTsl.
2. DCK13 geTanu.

3.Bblbop cpeacTB N3MepeHuin napaMeTpoB AeTanw.

Tabnuua 1. Boibop cpeacTB M3MEpPEHUN.

WIW'D BUHBLT BHIN

WYW %10, UmHadaweN
eg1oifadd q1o0HmMadloL

WW ‘ynHadawen Hoseuenty

MMHadBWEN eaLdifadd
SVHedOHDWNEH

WYIW
oy nmHadawen ealoiadd
9100HmadJou BeWUIDALOLT

WYW 7V 18-1G0°8 100
oU UMHIADIWEN

9.100HmMadlou BEWUIDALOLT

WIN
‘t7eny edaweed MoAuoff

WYIW
‘(19) 13 ‘(sd) s3 edaweed
BUHOHOLMLO dl9Hauaad| |

9xaLdah
eH edaweed aMHILRHEOQQ

4. BbiBOAbI.
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[NpunoxeHune A
Pa3mepbl KOHTPONIMPYEMBIX AeTanen

Homep | o r n E X K| n | M| H N p C T y
OETaNn

1 39,2 |49,5js10 | 49,5H10 | 70,55 H12 | 75h7 |39,4|21,15|26,5|44,6|40.16js10 | 142 | 14° 57° 151°

39,3| 49,6d9 |49,7G11|70,05H14 | 74.3s7 |39,1| 20,4 | 27 |44,8| 40.45js9 | 142,8 | 13°20" | 50°40" | 146°

40 |49,5pl11 | 499F10 |70,65H13 | 743 p8 395 20 |26,9/44,5| 40js9 142,3 | 12°40" | 54° 144°

38,8 | 50js11 | 49,6 H10 | 70,55 H14 | 74.68 h8 39,7 | 20,5 | 25 |39,7| 40.4js9 142 | 14’ 43°20' | 151°

39,1 | 49,6 h10 | 49,8 E11 | 70,1 H14 | 74.5r6 |40,3| 20,5 | 24,4 | 40,3 | 39.88 js10 | 141,5 | 13°40' | 55°20' | 148°

39,1 | 49,6 k9 | 49,7 G10| 69,9 H12 |74.64 h6 | 39,2 | 21,2 | 26,2 | 39,2 | 40.24 js12 | 142,3 | 12°40' | 55°20" | 152°

39,5| 50 m10 | 49,9 F11 | 70,65 H14 | 74.6 js7 |40,2| 19,5 | 25,7 | 40,3 | 40.12js9 | 140 |16° [ 47° | 152°

OIN[On |~ W|IN

40 | 49,6f9 |49,5E10| 70,3H12 | 74.8h8 [39,7] 20,7 | 24,4|39,7 | 40.48 js10 | 141 | 13°20" | 53° 151°

MNpumeyanune. 1. Bbibop namepuTenbHbIX CpeacTs NPOBOAAT ANS pa3MepoB C YKa3aHHbIMU NOSISIMU AOMYCKOB.
2. HeykazaHHble npenenbHble OTKIIOHEHUSI Ha3HauuTb no /714,
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MpunoxeHne b
MorpelHocTn, AonyckaeMble Npy N3MepeHnn NUHenHbIX pasmeposB 4o 500 mm, B
cootBeTcTBUM ¢ [OCT 8.051-81, MKkm

[nA KBanwTeToB
HomMuHanNsHbIE 2 3 4 5 6 7 8 9
pasmepsl, MM
IT A IT A IT Ao IT A IT A IT A IT AO IT AO
0o 3 12 04 2.0 0.8 3 1.0 4 1.4 6 1,8 10 3.0 14 3,0 25 6
CB3 006 1.5 0,6 25 1.0 4 1.4 5 1.6 8 2.0 12 3.0 18 4.0 30 8
610 1.5 0,6 25 1,0 4 1.4 6 20 9 2.0 15 4.0 22 5,0 36 9
10+18 2.0 0.8 3.0 1,2 5 1.6 8 2.8 11 3.0 18 40 27 7.0 43 10
18+30 2.5 1.0 4.0 1.4 6 2,0 9 3.0 13 4.0 21 6,0 33 8.0 52 12
30+50 2.5 1.0 4.0 1.4 T 2.4 11 4.0 16 5.0 25 7.0 39 10,0 62 16
50+80 3,0 1,2 5,0 1,8 g 2,8 13 4.0 19 5.0 30 9.0 46 12,0 74 18
80+120 4.0 1.6 6.0 2.0 10 1.0 15 50 22 6.0 35 10,0 | 54 12,0 &7 20
120+180 5,0 2,0 8.0 2.8 12 4.0 18 6.0 25 7.0 40 12,0 | 63 16,0 | 100 30
180+250 7.0 28 10,0 | 4,0 14 50 20 7.0 29 8.0 46 12,0 | 72 18,0 | 115 30
250+315 8.0 3.0 12,0 | 40 16 5.0 23 8.0 32 10,0 52 14,0 | 81 20,0 | 130 30
315+400 9.0 3.0 13,0 | 50 18 6.0 25 9.0 36 10,0 57 16,0 | 89 240 | 140 40
400=500 10,0 40 15,0 5,0 20 6,0 27 9.0 40 12,0 63 18,0 97 26,0 | 155 40
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OKoHYaHue Tabnuubl

HoMWHANBHBIE [nA KEanWTeToB

PasMepsl, Ml 10 11 12 13 14 15 17
IT Ao IT Ao IT Ao IT Ao IT Ao IT Ao IT Ao IT Ao
0o 3 40 8 60 12 100 20 140 30 250 50 400 80 600 120 | 1000 200
CeB3006 48 10 75 16 120 30 180 | 40 300 60 480 100 750 160 [ 1200 240
6=10 58 12 90 18 150 30 220 50 360 80 580 120 200 200 | 1500 300
10=18 70 14 110 30 180 40 270 | 60 430 90 700 140 [ 1100 | 240 | 1800 380
18<30 84 18 130 30 210 50 330 TO 520 120 840 180 [ 1300 | 280 | 2100 440
30+50 100 20 160 40 250 50 380 | &0 620 140 [ 1000 | 200 | 1600 | 320 | 2500 500
50=80 120 30 190 40 300 60 460 | 100 740 160 1200 | 240 1900 | 400 | 3000 600
80=120 140 30 220 50 350 70 540 | 120 870 180 1400 | 280 | 2200 | 440 | 3500 700
120+180 160 40 250 50 400 g0 630 | 140 | 1000 | 200 | 1600 | 320 | 2500 | 500 | 4000 800
180250 185 40 290 60 460 | 100 | 720 | 160 | 1150 | 240 [ 1850 | 380 | 2900 | 600 | 4600 | 1000
250+315 210 50 320 70 520 | 120 | 810 | 180 | 1300 | 260 | 2100 | 440 | 3200 | 700 | 5200 | 1100
315+400 230 50 360 80 570 | 120 | 890 | 180 1400 | 280 | 2300 | 460 | 3600 | 800 | 5700 | 1200
400<500 250 50 400 90 630 | 140 | 970 | 200 1550 | 320 | 2500 | 500 | 4000 | 800 | 6300 | 1400

Tabnuua B1. lamepeHne Hapy>XHbIX IMHENHbIX pa3MepoB, BueHun n rmyouH

MpunoxeHne B

CpeacTtBa namepeHus

MpeaenbHble NOrpeLLlHOCTN n3mepeHns (MKM) AN AvanasoHa
pasmepoB, MM

HanmeHoBaHue u cB 250 oo
Cnyaau npMEHEHS no 10 c8 10 10 50 | c8 50 go 250 500“
1.lLTaHreHumpKynm
(WY-1, WT-1, Wu-, 150 150 200 250
LULI-IIT) c oTcyeTOM
no HoHuycy 0,1 Mm
2.lLTaHreHumpKynu
(LULL-11, L1 ¢ 100 100 100
OTCYETOM HOHMYycCa
0,05 mm
CDENCTBA M3MEDEHMS MpenenbHble NOrpeLHOCTN N3MepPeHns (MKM) ans
peA P AnanasoHa pasMepoB, MM

BapuaHTbl cB cB | cB | cB | cB | cB | cB

HaumeHoBaHue u NCNONb30BaHUA | o | 25 | ¢ 75 | 100 | 150 | 200 | 250 | 300 | 400

cny4vanm npMMmeHeHus 25| po | po100 | npo | po | po | po | mo | go
75 150 | 200 | 250 | 300 | 400 | 500

i’l;l'\é"’('m%“"ce;gz'ﬁ;ﬁ;m a 5 10| 15 | 15 | 20 | 25 | 30 | 40 | 50

otcdeTa 0,01 MM npum

HaCTPOWKE Ha HOMb 6" 5(5| 5 10 | 10 | 10 | 10 | 10 | 10

no ycT. mepe

* - npn paboTe NpMbopbl HAXOOATCA B pyKax
** - npn paboTte Npmbopbl HAXOAATCA B CTOMKE UM obecneynBaeTca HagexHas n3onsaums
OT Tenna pyk oneparopa
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MpeaenbHble NOrPeLLIHOCTM U3MEPEHNS
CpeacTtBa nsmepeHus

(MKM) ons AnanasoHa pasmepos, MM
BapuaHTel cB|cB|cB| cB | cB | cB | CB | CB
HavmeHoBaHue u cnyyan | VCNOMNB30BAHUA | no | 10 | 30 | 50 | 80 | 180 | 200 | 300 | 400
NPUMEHeHUs 10 |go|po|mo| mo | go | @o | @mo | mo
30|50 |80|180| 200|300 | 400 |500
4. CkoBbl a 10(12|15|15| 20 | 25 | 40 | 50 | 60

nHavkatopHble(CW) ¢

ueron peneruns 0,01 M 6 10]10|10|12| 12 | 15 | 18 | 20 | 25

Cpenctea MaMepeHns MpefensHble NOrPELIHOCTI M3MepeHna (MKM) ANA AManasoHa paMepos, MM
Bapuanel slalapslealalalalelalala
HaumenoBauue 1 cnyyamn MENDNE30; 025 25 | 50 0 100 | 125 | 150 | 175 | 200 | 250 | 300 | 400
NpUMEHEHNA Banua i fo | no 1ﬂ00 oo oo no no oo no no oo
50 75 125 150 175 200 250 | 300 400 500
1 2 3 4 ] ] 7 8 9 10 " 12 13 14
5 MuKpomeTpbl peiuaskHble (MP
Ew) C LieHovt fienexms 0,002 a 4 7 19| 12| 14| 16 | 18| 21| 26| 3 | 4 | 50
0.01.MM.IpK YCTAHOBKE Ha.
HONB.NIO.YCTAHOBOYHOA MEDE U,
CKOOB! PhIMaXHEIE (GP).C LIeHOA.
Aenenna 0,002 my.nex.
HACTDOJIKE Ha HOb 110, MEDaM. ] 4 45 5 5 6 7 7 7 7 7 10 10
QAHELNRY KOHUEBEIM,
MENONE30BAHKMN HA BCEM,
npejene uamepeHua
Cpenctea UamepeHua MpenenkHble NOTPEIIHOCTA M3MEPeHWA (MKM) ANA OManasoHa paaMepoB
MepemellgHne cB [:)
M3MEepUTENLHOTO cB3 ¢B 80
HaumeHoBaHME 1 Cciydan p cB 1 A cB 18 | ¢ 50 0 cB120 | 180 | ¢g250 | 315 | B 400 mo
NPUMEHEHWA CTEDKHA, MM 103 J118 0050 | 0o 80 1ﬂ20 00180 | no | go315| no 500
250 400
6. MHOMKAaTOPLI YACOBOTO 10 15 15 16 18 20 22 25 33 40 45
mng(A4w AT) c tewon 5 12 13| 14 | 15| 18 | 20 | 25 | 35 | 40 45
AeneHna 0,01 MM 1 npefenom
n3mepeHna ot 2 0o 10 MM,
Kacc To4HoCTH 1 2 10 10 10 12 12 12 14 18 20 22
TO e Npy n3MepeHnK BrueHui 2 13
1 "
01 8
Cpeactea nsmepenus | Nepeme MorpeLwHoCcTN n3mepenns (MKM) ans guanasoHa pasmepoBs
LeHue
CB CB CB CB
n3mepu- cB 6 c8 80 | cB 80
HavnmeHoBaHue v TEMLHOMO | o 3 ce 3 10 10 18 30 50 1o 1o
criydan NpUMEHEHUs | crepsns, no 6 10 no no no no 120 | 120
MM 18 30 50 80
1 2 3 4 5 6 7 8 9 10 11
7.Monosku
nameputenbHble 1
NPY>XWHHbIE
(MUKpOKaTOpBbI) + 0,060 15 15 15 15 15 |2 2 2.5 2.5
(2UITL,2UIrNr) c
ueHon genenmnsa 0,002
1 npenenom
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n3am. = 0,060mm

8.onoBkun
n3MepuTenbHbIe
NPY>XUHHbIE(MUKpOKaT
opbl) (TUIMTTANITIT)
ueHon geneHna 0,001
MM, U Npeaenom
n3mMepeHus
+0,030mMm

+ 0,030

0,7

0,7

0,8

0,9

1,0

0,9

1,0

1,2

1,2

9.[onoBkK
namepuTenbHble
NPY>XUHHbIE
(MukpokaTopbl)
(O5UIT) ¢ ueHon
aenexuns 0,0005 mm n
npegenom
namepenus = 0,015
MM

+0,015

0,50

0,50

0,60

0,60

0,60

0,60

0,70

0,90

0,80

10.MonoBku
n3mepuTenbHble
NPY>XMHHO-
onTuyeckne(onTukaTo
pbl) (05I1) ¢ ueHon
aenenmnsa 0,0005mm u
npeaernom
n3MepeHus.

10,050

0,05

0,05

0,05

0,60

0,60

0,60

0,70

0,90

0,80

11.MonoBKkK
n3amMepuTenbHble
NPYXMHHO-
onTuyeckune
(ontukatopsl) (0211) ¢
LileHon aenexHusa
0,0002 Mmm 1
npegenom
namep.0,050 mm

+ 0,020

0,30

0,30

0,30

0,30

0,35

0,35

0,35

0,45

0,45
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12.onoBkn
n3mepuTenbHble
NPY>XUHHO-
onTuyeckune
(onTukaTopsl) (0111) ¢ +0,10
LleHOW geneHust
0,0001MM 1
npegenom
namepeHus 0,024 mm

0,25 | 0,25 | 0,25 | 0,30

0,30

0,35

0,35

0,40

0,40

13.0nTumeTp
BepPTMKamNbHbIN,
ONTUMETP FOPU3OHT.
(OBO,0rI0) ¢ ueHom
penenmnsa 0,001 mm m +0,1
npegenom namep. no
wkane 0,1 MM npu
n3mep. METOAOM
CpaBHEHWsI C Mepou

CpeacTtBa namepeHus

MorpelwHoCcTn n3mepeHuns (MKm) ans

AOnana3oHa pa3mMmepoB

lNepemeweHne
N3MEPUTENBHOIO ce3 | CB cB CB cB
HavnmeHoBaHue 1 cnydyaun CTepkHs, MM | AO o 18 50 80 120
npUMeHeHns 3 :LLL8 ao ao ao ao
50 80 | 120 150
14 .Mukpockonsbl
WHCTPYMEHTarbHblE i
(6orbLuas u Manas Mogenb) 41 4 5 6 9 11
(BMWN,MMIW)

Cpencrea namepeHus

MorpeLluHocTn namepeHus (MkM) ans

AnanasoHa pasmepos

MNepemeleHne s | cB B B
N3MEPUTENBHOIO cB | CB
HaumeHoBaHue 1 criyyam crepxus, um | 8o | 3 | 6 | 10118 1 50 1 80
npUMeHeHuns 3 |80 | 80 | npo | mo| mo Jale)
6 |10 18 | 50| 80 | 100
15.AnMHHOMEpbI:
ropu3oHTarnbHbIN U 100 121131131161 2 o5 3
BepTUKarbHbIN Npn ' ' ' ' ’
abCconTHBIX N3MEPEHNAX
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CpencrBa namepeHus

lMorpelwHOCTM n3mepeHus (MKM) ans
AvanasoHa pa3mepoB

YBennyeHve
HanmeHoBaHue n crnyyam 06 cB 6 cB 18
NPUMEHEHNS A po 18 no 100
10% 15 15 16
16.MpoekTopbl n3mepuTensHble 20% 10 10
50%, 100*, 200* 6 7
CpencTBa U3aMebpeHms MorpeluHoCTN n3mepeHus (MKm) ans
PeA P BapuaHTl AnanasoHa pa3Mepos
HavnmeHoBaHue 1 cnyyam “cnonbe3oBaHnA 010 ce 10 c8 50
nPUMeHeHMs A po 50 [o 400
17.WTaHreHrnybmuHomep
oTcyeT no HoHuycy 0,05Mm i 100 100 150
CpencTBa U3aMebpeHms MorpeluHoCcTN n3amepeHus (MKM) ans
pea P AnanasoHa pa3Mepos
BapunaHThl cB | cB | CB cB
HavmeHoBaHuWe 1 cnyyau Mcnonb3oBaHna | no | 3 | 50 | 75 | c8 100 | 125
npUMeHeHus 25 | po | 80 | po | po125| po
50 | 75 | 100 150
npu
abCconTHOM
18.IMmybuHomepsbl meToae 712020 ) 20 20 25
MuKpomeTpuyeckme (M) N3MEPEHNN C
HaCTPOWKOWM Mo 6 6 v 3 10 11
YCTaHOBOYHbIM
Mepam

Tabnuua B2. lamepeHne BHYTPEHHUX NMMHENHBIX Pa3MepoB

CpepncrBa namepeHusi

BapunaHThl

HaunmeHoBaHue v cnyyan npyuMeHeHus

MCMonb30BaHUA

MpenenbHble
NOrpeLlHOCTM N3MEPEHMS
(MKM)

[NA AvanasoHa pa3mepos

CB CB CB CB CB
3 | 18 | 50 | 120|250

po | A0 | A0 | no | po

16 | 90 | 120 250 | 500
1.WraHreHumpkynmn(WU-1, WLT-1, WL- ) 200 | 200 | 250 | 300 | 300
[I,LLULL-111) ¢ oTc4eToM no HOHuycy 0,1 Mm
2.WraHreHumpkynu(LL-11, WL-1T)c i 150 | 150 | 200 | 200 | 250

oTc4yeToM no HoHuycy 0,05 mm
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3.HyTtpomepbl MukpomeTpuyeckme (HM) c
g - - - 15 | 20 | 30
BenuninHon otcyeta 0,01 mm
4. Hytpomepbl nHamkaTopHbele (HA) ¢ BCS LLUKana
LeHOWN eneHns OTCYEeTHOro yCTponcTea 15| 20 | 25 | 25 | 30
0,01mm 0,1 Mm
MpenernbHble
NOrpeLHOCT N3MepeHnst
Cpenctsa n3mepeHus (MKM)
BapuaHTbl Ana agnanasoHa pasmepoB
NCMNonb30BaHNSA cB
HanmeHoBaHue n crnydan npumeHeHns ce 13 c8 50 Ao | 120
y P no50 120 no
250
5.0nTMmMeTpbl U 4NMHHOMEPDI
ropm3oHTanbHble ¢ ueHon genexmsa 0,001 - 1,5 2,5 5
MM
MpenenbHble
norpeLHocTn
CpencTsa M3MepeHus n3mepeHusi (MKm)
Bapuanel Ana gnanasoHa
MCNONb30BaHUS
pasmepoB
cB 18 oo
HavnmeHoBaHue v crniydan npumeHeHns po 18 150
6.MWKpOCKOMbl UHCTPYMEHTarnbHbIE
(6onbwasa n manas Moaenu) - 7 10
(BMN,MMIW)
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Kownsgkosa .., AToaH T.B.
JTabopaTopHas paboTta N2 11
«OueHKa rogHOCTU AEeTaJIM U KaueCcTBa U3MEepPEeHnin»

1 Llenb paboTbl

Mony4nTb HaBblkM paboTbl C YHUBEPCaNbHbIMW CPEACTBAMU N3MEPEHUN
reOMEeTPUYECKMX MapaMeTpPOB, OLEHKM KayecTBa AEeTanen, NpPOrHo3MpoBaHus
BEPOSATHOCTHOro 6paka KOHTpOsS.

2 O6beKT nsMepeHum

[leTanb, 3CKM3 KOTOPOW npuBeaeH Ha puc. 1 (nabopatopHas paboTta
N210), aBnseTca TeNOM BpalleHWUsl, Hapy>XHasi U BHYTPEHHSAS MOBEPXHOCTU
KOTOPOro CKOMOWHWPOBAHbI LMIMHAPUYECKUMUA U KOHUYECKMMU (OpMaMM.
KOHTpO/Ib pa3mMepoB 3TUX MOBEPXHOCTEN U MX B3aMMHOIO PacrnosioXXeHUst He
TpebyeT cneuunanbHblX CPeACTB M3MEPEHUM M MOXET ObiTb BbINOJHEH
yHuBepcasnbHbiMu CU.

3 O6opynoBaHue

CpeacrtBa U3MepeHun, BbibpaHHble AN KOHTPOJS YKa3aHHbIX pa3MepoB,
Mo pe3ysbTaTaM onpeaeneHns AonyCTUMbIX NMOrPELHOCTEN U3MEPEHNN.

4 O6LwMe NoN0XKEHUSA MO OLLeHKN KavyeCcTBa U3MepeHu#H

MNpn wn3MepeHussix OU3NYECKNX BENMUMUMH B TEX CNy4yasx, Koraa
OCHOBHYIO pOfb MWrpaloT C/lyvyalHble OwWwnbkM, BCE OLEHKM TOYHOCTU
M3MEPEHMA MOXHO JenaTb TOMbKO C HEKOTOPOW  [I0BEPUTENbHOM
BEpPOSITHOCTbIO. 3a Haubonee BepOSITHOE 3HAYEHME W3MEPSEMOMN BESTUYMHDI
0bbIYHO MpUHUMAOT eé cpeaHee apudMeTnyeckoe 3HadeHue (X),
BbIYMC/IEHHOE M3 N-TO YMCNa M3MEpPEeHMK 3TOW BenmumHbl. OHAKo, Aaxe B
3TOM C/lydae, MoJslydeHHoe 3HadeHne X 6yaeT oTAnyaTbCsd OT MCTMHHOIO
3HA4YeHUs] X Ha BEIMYMHY MOrPeLIHOCTU U3MEPEHNS AX .

WHTepBan 3HauyeHuii oT X—AX po X+AX npeacrasnseTr coboi
[OBEPUTENbHBLIN ~ MHTEpBaN. [lOBEpPUTENbHLIN  WHTEpPBAN — WHTEepBan
3Ha4yeHul, B Npeaenax KoToporo C 3a/laHHOM AOBEPUTENbHON BEPOSATHOCTbIO
HaxoAUTCS  WCKOMOE  3HayeHue  pe3ynbTaTa W3MepeHuMn.  3HaHue
[OBEPUTENBHOM BEPOSITHOCTU MO3BONSAET OLIEHUTb CTEMEHb HAAEXHOCTU
NOly4eHHOro pesynbTaTa.

B TOM cnyyae, Korga 4MCO WM3MEPEHWN, U3 KOTOPbIX BbIYUCIIEHO
cpeaHee apudmeTnyeckoe 3HadeHne (X) He Benuko (n=4-30), 3Has
[I0BEPUTENbHYIO BEpOATHOCTb (P ), onpepensioT KoadduumeHT CTblofeHTa
(t,)-

Wcnonb3ya koadduumeHT CTbloaeHTa t,, cpeaHee apudMeThyeckoe

3HayeHue (X ), YiCno M3MEPEHUN N, CpeaHEKBaApPaTUYECKOE OTK/IOHEHME S,
MO>XHO 3anucaTb pe3ynbTtaT msmepeHmVl B BUAe nosepMTeanoro WHTepBana:

X — SX<X+t
Y T
nOFpeLIJHOCTb M3MepeHVIVI HEMOCPEACTBEHHO OKa3blBA€T BJIMAHUE Ha
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pe3ynbTaTbl pa3bpakoBkn B naptum pgetanen. Ecnm  6bl  KOHTpONb
ocyLecTenanca abCconoTHO TOYHbIMUM CPEACTBAMU U3MEPEHUI, BCE U3AENMS,
Haxoaswmecs B none Aonycka, éolnn 6bl NpU3HaHbl FOAHbLIMK, @ Te u3genuvs,
Yy KOTOpbIX U3MEPSEMbIA MapaMeTp MpeEBbIWAET A0NYCK, 6blan 6bl NpU3HaHLI
6pakoBaHHbIMK. [lpy OEUCTBMM MOrPELHOCTN W3MEPEHWUA, B pe3ynbTaTe
KOHTPONS 4YaCTb HEroaHbIXx w3genuni 6yaeTr npu3HaHa rogHbiMu  (6pak
KOHTpONS 2-ro poga m), a 4acCTb roAHbIX M3AenuMn — HeroaHbiMu (6pak
KOHTpons 1-ro popga-n). WccnepoBaHusIMM yCTAHOBMEHO, 4YTO Ha 6pak
KOHTPONS BNMSIET pacCcesiHue AENCTBUTENbHbIX 3HAYEHUM KOHTPOSIMPYEMOro
NapaMeTpa W3roToBASIEMbIX M3AenMn  (TEXHOMOrMYECKOE  paccesiHue),
YCTaQHOB/IEHHbIA AOMYCK Ha KOHTPOMMPYEMbIN MapaMeTp, BUA 3aKOHOB
pacnpeaeneHnst Kak MOrpelHoCcTen, Tak M TEXHOIOrMYECKOro paccesiHms

(puc. 1).

/NN
/ \ B2

: /

/] N B
0 — -
- = i M= . ©
AD=206 | ae=20

PucyHok 1. BeposiTHOCTb 6paka koHTpons 1-ro (P1) u 2-ro (P2) poaa:
Auz0 - HOPMUPYEMbIA [OMYCK HA KOHTPO/IMPYEMbIM MNapaMeTp
N3roTOB/IIEMOr0 U3AENNS,

Ao - NpeaenbHas NorpewHoCTb U3MEPEHMS,

o - CpeaHee KBaapaTUYHOE OTK/IOHEHME NMOrPELLHOCTN N3MEPEHMUS,

¢ - BEPOSITHOCTHbIA BbIXOA4 pa3Mepa KOHTPOSIMPYEMOro napameTpa 3a
FpaHuLy Nons Aonycka y HeNpaBUbHO NPUHATLIX U3AENUN,

o, - CpedHEeKBaApaTMUEeCKOe OTK/IOHEHWE PaCCESHUSI AENCTBUTENbHbIX

3HaUYEHU KOHTPOJIMPYEMOrO NapameTpa.

5 MeToaunueckue pekoMeHaauum no BbIMNOJIHEHUIO
na6opartopHoi paboTbl

5.1. O3HakoMunTbCHd C O6WWMMKM  MOMOXEHMAMU NO  MPUMEHEHMUIO
YHMBEPCaNbHbIX CPEACTB N3MEPEHUA N NOSTYYEHUIO Pe3yNbTaToOB U3MEPEHMMN.

5.2. BbINONHUTbL W3MEPEHUA KaXXAOro KOHTPOJMPYEMOro napameTpa
[AeTanu n pesynbTaTtbl BHECTU B Tabn.1 OTuéTa.
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5.3. CpaBHUTb pe3ynbTaTbl M3MEpPeHWW C npeaesnibHO A0MyCTUMbIMU
pa3MepamMu. [laTb 3aknloyYeHWe O roAHOCTM  AeTann  Nno  Kaxaomy
KOHTpoNMpyemMoMy napameTpy. [laHHble 3aHecTn B Tabn. 1 OT4eTa.

5.4. Ona oagHoro wn3 napaMeTpoB (N0 3adaHUO npenogaBaTens)
NpeacTaBUTb pe3ynbTaT M3MEPEHMI B BUAE AOBEPUTENBHOIO MHTEpBana. Ans
3TOro HeobxoanMo:

- onpegennTb cpeaHee apudmetmyeckoe (X) M3 MNPUHSATOrO 4ucna
namepeHn (n);

- onpegenuTb cpegHekBagpaTuyeckoe OTkKIoHeHne (S) u3 n
N3MEepEHNI;

- onpefenntb KoadhduumeHt CrbtoaeHTa t, (MpunoxexHne A) npwu

3aflaHHOW npenoaaBaTeneM AOBEPUTENBHON BEPOATHOCTH.

[daHHble 3aHecTu B Tabnuuy 2 OTyeTa.

5.5. OnpepenuTb KOMMYECTBO HeNpaBWbHO MPUHATBIX (M) U
HenpaBuNbHO 3abpakoBaHHbIX (N) [AeTaneM no 3aAaHHOMY napaMeTpy
(NMpunoxeHue b). 3anonHuTb Tabnuuy 3 OTyeTa.

6 NMpumep

TpebyeTcs NPOKOHTPONNPOBaTb HapyXXHbI aAnameTp aetann 30h5(-0,0090)
MUKPOKATOpoM C LuUeHou paenenHuss 0,002 MM, WMMELWMM MOrpeLwHOCTb
N3MEPEHUS Acu =1,5MKM.

6.1 BbinonHsieM w3MepeHus, pe3ynbTaTbl KOTOPbLIX 3anuCbiBAaeM B
Tabnuuy.

CeyeHusa u = =2
Homep X, X; — X, (X, —x)°,
Harnpas/ieHns
n3MepeHunst P— MM MM MM2

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°

6.2 PaccunTtbiBaeM cpegHee apudMeTUyeckoe 3Ha4yeHne n cpegHee
KBagpaTU4yeckoe OTK/IOHEHUeE:

sx, = 179,976 MM

X,  179.976

n
%(x, —x)?=0,000072 (MM2)

_ /0.0600272 ~0,0038 (1)

X = =29,996 (MM)

S =0,0038 MM
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6.3 Onpepensem koadhduumeHT CTblOAEHTA NpU  AOBEPUTENBLHOM
BeposiTHOCTM P=0,9 n uncne namepeHnn n=6 no tabnuue MNpunoxenus A.
KoadpmumeHT CTblogeHTa t, =2.

6.4 PaccunTbiBaeM A0BEPUTENbHbBIN MHTEPBAN

29.996-2- 0.0038 < X £29.996 + 2-%

J6
TakuMm  06pa3oM, pe3ynbTaT WU3MEpPeHUA C  [AOBEpUTENbHOW
BEPOATHOCTLIO 0,9 HAaxoAUTCA B MHTEPBANE 3HAYEHUM:
29.993 < X £29.999 MM,
6.5 OnpegenseM KOAMYECTBO HEMNPaBW/ILHO NPUHATBIX (M) u
HenpaBW/IbHO 3abpakoBaHHbIX MO KOHTPOMPYEMOMY NapaMeTpy aetanen (n).
6.5.1 MNpenenbHas NOrpewHoCTb CpeacTsa uaMepeHms (MMKpokaTopa) C
ueHon aenenuns 0,002 MM pa3Mepa C AOMYCKOM Auzd=9MKM — A'cu =1,5MKM.

Mpy 3TOM MOrpewHoCTb M3MepeHun 6e3 y4dyéTa MOrpelHoCT MeToda U
onepartopa byaeT paBHa:

Aceu 1,5
'0= =——=2,3 MKM.
0,65 0,65
6.5.2 PaccunTbiBaeM cpeaHeKkBaapaTUYeCcKoe OTKIIOHEHNE NOrPELLHOCTY
. Ao 2,3
N3MEpPEHNN: 5=7=7=1,15 MKM.

6.5.3 OnpenensieM COOTHOLLEHME CpeAHEKBaApPaTUYECKOro OTK/TIOHEHUS
MOrpEeLIHOCTM U3MEPEHUI U A0MNYCKA Ha KOHTPO/IMPYEMbIA pa3Mep:

o :g-loo%:12,8%.
Auzo 9
6.54 Tlo [lpunoxenHnto b Oona  COOTHOLLUEHMUSA A50=12,8%
us3

YCTaHaB/IMBAEM, YTO HEMpPaBUIbHO NPUHATBLIX AeTanen m=3,75-4,10%,a
HenpaBuNbHO 3abpakoBaHHbIX AeTaneh n=5,40-+5,80% oT obliero yncna B
NapTuu aeTanen.

7 Bonpocbl A1 CaMONpPOBEpPKU

7.1 Kak nposiBnsSieTca MOrpewHoCcTb CPeAacTBa W3MEpPEHUA B
pe3ysibTaTaxX KOHTPona?

7.2 B yeM 3aknovaeTcs 6pak KoHTpons 1-ro poaa?

7.3 B ueM 3akntovaeTcs 6pak KOHTpons 2-ro poga?

7.4 Kak caenatb 3ak/tlo4eHne 0 roqHoCTM U3MepeHHOoro napamMerpa?

7.5 YTO Takoe AoBepuTENbHbIE rPaHMLbl pe3ynbTaTa U3MEpPEHU?

7.6 YTO ycTaHaBnuMBaeT AoBepuTeibHad BEPOATHOCTL?

/.7 YTO Ha3blBaeTCA [OBepUTE/IbHbIM WHTEpPBaZOM pe3y/bTaTa
N3MEepPEHNIA?

8 PekoMeHayeMan nutepaTtypa

8.1 Ceprees A.l'., JlatbiweB M.B. Metponorusa. CraHgapTusaums.

Ceptndunkaums. YuebHuk ans sy3oB - M.: Jloroc, 2009.
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8.2 TOCT 8.051-81 «[lorpewHoCTH, AOMyCKaeMble MNpU MU3MepeHuu
JIMHENHbIX pa3MepoB Ao 500 Mm».

8.3 P 50-98-86. Metoanueckne ykaszaHus «Bblbop yHMBEpCanbHbIX
CPeacTB WM3MEpPEHUN NUHeWHbIX pa3mepoB A0 500 MM» (MO MPUMEHEHWMIO
MOCT 8.051-81).

8.4 Jonyckn n nocagku. CrnpasoyHuk/MNoa pea. B.[. Markosa.-J1.:
MawmnHocTpoeHune, 1982, u.1.

dopmMa oT4yeTa
1. Uenb paboTsl.
2. Pe3ynbTaTbl U3MEPEHUIN N KOHTPONS MapaMeTpPoB AeTanu

Tabnuua 1
O6o3HaveHune | MNpepenb- | HaumeHoBaHue | Mokas3aHue | [JedCTBUTENbHbIN | 3akoye-
pa3Mepa Ha HO cpeacTea cpencTsa pa3Mep, MM HWe o
yeprexe JlonycTu- N3MepEHUN n3mepe- rOIHOCTM
Mble HUIA
pa3Mepbl,
MM

3. VIHTepBanbHas OLEeHKa pe3ynbTaTa M3MEepeHU pasMepHOro napaMeTpa
AeTanw.

Tabnuua 2
v .X,', XI_;’ (XI_)_()ZI
CeyeHus 1 HamnpaBneHUsl M3MEPEHNI
MM MM MM
Cymma

CpeaHee apudbMeTMYECcKoe 3HaYeHne
CpeaHeKBapaTMYECKOe OTKIIOHEHME
KoapdpurumeHT CTblogeHTa
[loBepuTeNnbHbIN MHTEpPBAnN

4. OnpepneneHve npoLeHTa HenpaBubHO NPUHATLIX (M) U HENPaBUbHO
3abpakoBaHHbIX (N) aAeTanen.

Tabnuua 3

© = o O X

w Q o 3 o I3
: 2 2z g g < | MorpewHocTs Cpeanee 2E _|& I ’é
ol BE|ZFESs usmeperus | (BAAPATVHECKOE | X0 33
T2 -3 gz 8 Al OTKNOHeHMe 1——*100%| 8 £ 8| 8 o 4
mm 588283 a0 N o puso 285 &S
8ga 2J3(5°¢ 0,65 §== 9591287
18 |5 g TR

5. BbiBoAabl.
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KoapdpunumeHT pacnpeaenenns CTbiogeHTa t,

[punoxeHune A

KonuuecTso Mpu goBepuTENBLHOM BEPOSITHOCTH P

nmepent 1 01 10,2 | 03| 04 | 05|06 |07/08|09|0,95|0,98|0,99| 0,999
2 0,16 (033|051, 073 | 1 |138| 2 |3,1(6,3|12,7|31,8|63,7| 636,6
3 0,14(0,29/045| 062 (082106131929 43 | 7 |99 | 316
4 0,14/0,28|042| 0,58 |0,77/098|13|16(24| 3,2 |45 |58 | 129
5 0,13|0,27/041| 0,57 |10,74|/094|12(15/2,1| 28 | 3,7 | 46 8,6
6 0,13/0,27|041| 0,56 |0,73/092|12|15| 2 |26 |34 | 4 6,9
7 0,130,271 04 | 05 |0,72|{09 |1,1|14(19| 24 | 3,1 | 3,7 6
8 0,13/0,26 | 04 | 055 (0,711 09 |1,1|14|19| 24| 3 | 3,5 54
9 0,13/0,26 | 04 | 054 /0,711 09 |1,1|14|19| 23|29 | 34 5
10 0,13/0,26 | 04 | 054 | 0,7 |088|1,1|14|18| 23|28 | 33 4,8

MpunoxeHne b
3aBucnMocTb bpaka koHTpons 1-ro poaa(n) n 2-ro (m) poaa OT OTHOLLEHMUS

Ai’d npn HOpMaJZibHOM pacnpeaeneHnn N3MepLeEMbIX NnapaMeTpoB
: % n% m%
Auzo

1,6 0,70-0,75 0,37-0,39
3 1,20-1,30 0,87-0,90
> 2,00-2,25 1,60-1,70
8 3,/40-3,70 2,00-2,80
10 4,50-4,75 310:3.50
12 5,40-5,80 3,75-4,40
16 7,80-8,25 5,00-5,40
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