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MeTtonuyeckue peKOMEHAANHA COAEPHKAT MPaBUIa TOATOTOBKH K MPAKTUYECKUM padoTam,
MpaBuWia BBIOJIHEHUS 3aJaHUMN.

Temaruka v 3aJaHust 171 TPAKTHUECKUX 3aHSATHI M COCTaBJICHB B COOTBETCTBUU C paboueit
nporpammoint IOITYCKU U TEXHUYECKHWE U3MEPEHU .
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INOACHUTEJIBHASA 3ATINCKA

MeToaudeckie peKOMEHJANNK MO BBIMOIHEHUIO MPAKTHYECKUX padoT mo mpodeccuu
15.01.20 Cnecapp 1o KOHTPOIBHO-U3MEPUTEIHHBIM MPUOOPAM U aBTOMATHKE.
pa3zpaboTaHbl B COOTBETCTBUU C COJIEpKaHUEM pabodeil MporpaMMbl y4eOHOW JIUCIIUTLIMHBI
JOITYCKH U TEXHUYECKUE NU3SMEPEHU .

PexoMeHanuu npeaHa3HaueHbl JJI OKa3aHUsl TIOMOINM OOYYaOUIUMCS TPU BBIMOJTHEHUN
MPaKTHYECKUX padoT.

MeTonudeckue peKOMEHIAIMU NIl OOYYAIOIIUXCS 10 BBITIOJHEHHUIO MPAKTUYECKUX PadoT
no IOITYCKUN U TEXHUYECKUE NU3MEPEHUS conepxat TeMaTuky, 3aJlaHusl 1 METOJIUYECKUE
PEKOMEH/IAlUY TI0 CAMOCTOSITEIBHON TOJTOTOBKE CTYACHTA K BBITIOJHEHUIO MPAKTHYECKUX PadoT,
3aKPEIUICHUIO TTPONICHHOTO MaTepHaia U MPOBEPKU 3HAHHUH.

3amadeil mocoOus SBISETCS OMpECIICHUE CoAepk aHusl, (OPMbI U TMOPSIKA BBITOJTHECHUS
MPAKTUYECKHUX 3aHATHH.

B mporecce MOArOTOBKM K NPAKTHUYECKUM 3aHATUSM CTYICHT JOJDKEH MPOCMOTPETh
MPOUJCHHBIA MaTepHal Mo TeMe JEKIUH, U3YUYUTh PEKOMEHAYEMYIO JOMOJHUTEIbHYI HAay4HO-
TEXHUYECKYIO U METOAMYECKYIO JTUTEPATYPY.

[Tocobue CcOmepKUT TEMAaTHYECKOE HAMMEHOBAHHUE MPAKTHYECKUX pPabOT, COrjiacHo
TEMaTUYECKOMY TUTaHY y4eOHOU MPOrpaMMBI TEOPETHUECKOTO Kypea. s KaKI0r0 PAaKTHIECKOTO
3aHATHUS U3JIOKEHBI 1IeNIh PaOOThI, MOPSAIOK BBITOJHEHHUS U (opMa OTYETHOCTH. B KOHIle Kaxmaon
TEMbI HIMEIOTCSI KOHTPOJIBHBIC BOTIPOCHI JIJIS 3aKPEIIICHHSI TOJTYICHHBIX 3HAHUW U HABBIKOB.

B kon1e nocobust ykazan 6ubmuorpaguueckuii Ciucok peKOMEHAYEMOM JTUTepaTyphl.

Jnst mydiiero yCBOGHHsSI MaTepHalia PEKOMEHIYETCSl CaMOCTOSTENIbHO PEIINTh HECKOIBKO
3aJa4 MO TeMaM JAUCHMIUIMHBL PemeHue 3amad  cmocoOCTBYeT JIydllleMy TOHMMAaHUIO U
3aKPEIUICHUIO TEOPETHUYECKUX 3HAHWH. 3aJaHusl MPAKTHUUECKUX Pa0OT KeNaTeIbHO BBIMOJIHATH
HEMOCPEACTBEHHO IOCIE M3Y4YEHHs] COOTBETCTBYIOIIEH TEMBI, Takas IMOCIEI0BAaTEIbHOCTh OyIeT
CIIOCOOCTBOBATH JIYYIIIEMY 3aKPETICHUIO 3HAHUH.



INPAKTUYECKOE 3AHSTHE Nel
Iloacuer 3HaYeHMii NpeaeIbLHBIX PAa3MeEPOB H I0NYCKA pa3Mepa Ha U3rOTOBJIEHHE M0 JAHHBIM
yepTexa

Ilens pabGoter: IlpuoOpecT HaBBIKM pacyeTa MPeACTbHBIX pPa3MepOB, OTKIOHEHUH,
JIOITYCKOB, Tpa(uecKoro n300paeHwsI MOJIeH JOMYCKOB.

Xoa paboThI:

W3y4nuTh TEOPETUIECKYIO YacTh, 3aIMCATh OCHOBHBIE (DOPMYJIBI pacueTa.

BEBINOTHUTE pacyeTsl: NpeesbHbIX pa3MepoB

Teopernueckasi 4acThb.

OcHOBHBIE oOmpeneNieHUs JOMYCKOB M Tocanok ycranoBiensl B CT CDOB 145—75.
[Ipy W3roTOBJIEHMM WM BOCCTAHOBJICHUM JETalied NPUXOJIUTCA HMETh JIeJI0 C pa3MepaMu.

Pa3mep npencraBisier coOoi 4MCIOBOE 3HAYCHHE JMHEHHOW BEIMYMHBI B BBIOPAHHBIX
eIMHUIIAX W3MepeHHus. HoMHHAIBHBIN pa3mep ompeaenseTcs (YHKIMOHATBHBIM Ha3HAUYCHUEM
JIeTalld U CIY’KUT HAyaJIoOM OTCYeTa OTKJIOHeHW. HoMuHanbHbBIN pa3Mep yKa3bIBalOT HA YepTekax
neraneit (Dy, dp).

Coeaunenue — 53T0 J11000€ MOABMKHOE UM HETIOABI)KHOE COMpPSDKEHUE JIBYX JeTaleid, u3
KOTOPBIX OJHA TIOJHOCTBIO MM YaCTUYHO BXOJUT B JIpyryio. B coeaumHeHuu paszinyaror
OXBaTHIBAIONIYI0O M  OXBaTbIBAEMYIO TOBEPXHOCTHU. J[Is UWIMHIPUYECKUX  COEIMHEHUN
OXBAaTBIBAIOIICH MOBEPXHOCTHIO OY/IET OTBEPCTHE, a JIsl OXBATHIBAEMON — BaJI.

Homunanbubiii pasmep coexuHenus (d,c) — 3To oOmmid Al COCAMHAEMBIX JeTalCiH
pasmep, CiIy>Kaluii Ha4aJioM OTCUeTa OTKJIOHCHHUM KaXA0W JeTaIN COSTUHEHUS.

HeiicrButenpubiii  pasmep (D, d) nomyuaror  u3MepeHHMeM ¢ JIOMycKaeMoi
MOTPEUTHOCTHI0. M3rOTOBUTH JEeTalb ONPENEICHHOTO pa3Mepa MpPaKTUYeCKH clokHO. [losTomy
pa3Mepsl AeTajeil TOMKHbBI HAXOJUTHCS B YCTAHOBIICHHBIX Mpeeliax.

Ipeneabubie pazmepsbl (Dax, Dmin, Omax, Omin) OTpaHHYKUBAIOT HHTEPBAJ 3HAYCHHM, MEXKTY
KOTOPBIMH JTOJI’KEH HaXOUTHCS IEUCTBUTENBHBIN pa3Mep TOJAHOMN JIeTalH.

OTkioHeHue pa3Mepa —  anreOpawyeckass pa3HOCTh  MEXIY  JACHCTBUTEIbHBIM
(mpenenbHbIM) U COOTBETCTBYIOIIMM HOMHUHAIBHBIM pa3MepoM. OTKIOHEHUS MOTYT OBITH IMOJIO-
KUTEIbHBIMK  (pa3Mep  Oojbllle  HOMMHAJIBHOIO), OTPULIATEIbHBIMU  (pa3Mep  MEHbIe
HOMHHAIILHOTO) U HYJIEBBIMH (pa3Mep paBeH HOMHHAIBbHOMY). OTKIIOHEHHS OTKIIAIBIBAIOTCS OT TaK
Ha3bIBA€MOW HYJIEBOM JIMHWH, YCIOBHO M300pakaroliell HOMHHAJIBHOE 3HAY€HUE pa3Mepa: BBEpX
— MOJIOKHUTETbHBIE OTKIOHEHUS, BHU3 — OTPHIIATEIbHBIE.

IIpenesbHoe OTKJIOHeHMe — aireOpawdeckass pa3sHOCTh MEXAY NPEISIbHBIM U
HOMHHAIILHBIM Pa3MepaMH.
Bepxnee omknonenue ES,eS— anreOpanueckas pasHOCTh MEXIy HaUOOJIBIIUM

npeAeIbHBIM U HOMHHAJIBHBIM pazMepaMu: st OTBepCTHS ES =Dyax — Diop; 1151 Baa €S = Umax —
dn.

Huoicnee  omxnonenue El, el — anrebpandeckas pa3HOCTh MEKIYy HAUMEHBIIUM
MpeaeTbHBIM U HOMHUHAIBLHBIM pasmepamu: it oTBepcTHst EI = Dpyin — Dp; s Bana ei = dmin —
dp.

Jonyck pa3smepa 7— pa3HOCTh MEXKAY HaWOONBIIMM W HAWUMEHBIIUM TPEACTbHBIMU
pazmepamu  (TIpenenbHBIMA  OTKIOHEHUsMHU): s oTBepctus ID =  Dyin— Dmin;  ans
Bana Td = dmax— dmin.

JlomyCck CIIy>KUT MepOH TOYHOCTHU pazMepa. UeM MeHblIlle JOMYCK, TEM BbIII€ TOYHOCTh, U
Hao0OpOT — HHU3Kas TOYHOCTh XapakTepuzyercs OonpimmuM  gonmyckoM. OT  jgomycka
HETIOCPEICTBEHHO 3aBUCHT TPYJIOEMKOCTh U3TOTOBJICHHUS U CEOSCTOMMOCTD JIETalICH, a TaKXKe B 3HA-
YUTEIHHOU CTETIEHU BBIOOP OOOpYAOBaHMS, CPEACTB KOHTPOJIS, TPOU3BOAUTEIILHOCTE 00PabOTKH.
3HavYeHHE JI0MyCKa BCETa MOJ0KUTENBHO.

IMose nmomycka — 30HA MEXIY BEpXHUM M HIDKHUM OTKIOHeHUsMu. [lone momycka —
MoHsATHE OoJiee MIMPOKOe, ueM Jomyck. Iloie momycka xapakTepU3yeTcsi CBOMM 3HAuC€HHUEM H
PaCIoJIOKEHUEM OTHOCHTEIIbHO HOMHUHAIBHOTO pa3mepa. [Ipu ogHOM M TOM ke JOIMYyCKEe MOTYT
OBITH pa3HbBIE IO PACTIONIOKCHHIO TIOJIS IOIMYCKOB.

3apava. OnpeaenuTy BEIMYHUHY JOMyCKa MO 3aJJaHHOMY HOMHUHAJIBHOMY pa3Mepy H TIOJIIO
nonycka no ctangapty COB. 3apucoats rpadguueckoe n300pakeHre MoJIst JOMycKa.
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CIIPABOYHBIA MATEPHUAJI
Jonmycku U mocaaku
IIpenesbHbIE OTKJIOHEHHS BAJIOB B MOCAJAKAX C 3230POM M NEePeXOAHBIX IPH pa3Mepax
ot 1 10 500 MM, ( cucTeMa OTBEPCTHA )
HomunanbHbie KBaHI/ITeTbI

pasMepsl, MM 6 7

[Tons nomyckos

6 6.6 & j 6 6 6 7 7|7 a/in 71 7|7

Or1lpgo3
6 2 3,0 4 6 8 10 | 14 6 5 6 10 14
-12 18| -6 | 30 | -2 0 | +2 +4 | -24 | -16 |-10 -5 | 4 0 +4
CB.3106
10 | 4 4,0 6 9 12 | 16 | 20 10 6 8 13 | 16 20
-18 |-12| -8 40 | -2 | +1 | +4 | +8 | -32 | -22 |-12| 6 | -4 | +1 | +4 | +8
Cs.6 10 10
13 5 45 7 10 | 15 |19 | 25 13 7 10 1 16 | 21 25
22 |-14|-9 | 45 | -2 | +1 | +6 |+10 -40 | -28 |-15| -7 | -5 | +1 | +6 | +10
Cs. 10 1o 18
16 6 55 8 12 | 18 | 23 | 32 16 9 12 119 | 25 30
-27 |-17 |-11| 55 | -3 | +1 | 47 |+12 | -50 | -34 |-18 -9 | -6 | +1 | +7 | +12
Cs. 18 10 30
20 7 6,5 9 15 | 21 | 28 | 40 20 10 | 13 | 23 | 29 36
-33 |-20/-13, 65 | 4 | +2 | +8 |+15| -61 | -41 |-21 -10 | -9 | +2 | +8 | +15
Cs. 30 1o 50
25 9 8,5 11 | 18 | 25 | 33 | 50 25 12 | 15 | 27 | 34 42
-41 |-25/-16 | -85 | -5 | +2 | 49 [ +17 | -75 | -50 |-25-12 |-10 | +2 | +9 | +17
Cs. 50 mo 80
30 |10 9,5 12 121 1 30 | 39 | 60 30 15 | 18 | 32 | 41 50
-49 |-29|-19| 95 | -7 | +2 +11|+20| -90 | -60 |-30  -15 |[-12 | +2 |+11  +20
Cg. 80 1o 120

36 |12 110 13 | 25 |35 |45 | 72 | 36 17 | 20 | 38 | 48 | 58
-58 |-34|-22 | -110 | -9 | +3 |+13|+23 |-107 | -71 |-35|-17 |-15 | +3 | +13 | +23

Cg. 120 no 180
43 | 14 125 |14 1 28 | 40 | 52 | 85 43 20 | 22 | 43 | 55 67
-68 -39 |-25 | -125 | -11 | 43 |+15 | +27 |-125 | -83 |-40 | -20 | -18 | +3 |+15 | +27

Cg. 180 o 250
50 |15 145 | 16 | 33 | 46 | 60 | 100 | 50 23 |25 |50 | 3 77
-79 |-44 |-29| -145 | -13 | +4 | +17 |+31 |-146 | -96 |-46 -23 |-21 | +4 |+17 | +31

Cs. 250 mo 315
56 |17 16,5 | 16 | 36 | 52 | 66 | 110 | 56 26 | 26 | 56 | 72 86
-88 [-49|-32 | -16,5 |-16 | +4 | +20 |+34 -162 |-108 |-52  -26 |-26 | +4 |+20 | +34




Cg. 315 no 400

Cs. 400 no 500

62
-98

68

18
-54

-36

20
-108 |-60

-40

18,5
-18,5

20,0
-20,0

18
-18

40
+4

20
-20

45
+5

57

73

125

+21 |+37 |-182

63 | 80

135

+23 | +40 | -198

() - momoHUTEMBHBIE (OTPAHMYEHHOTO IPUMEHEHHST) TOJIS TOMYCKOB.

62

-119 |-58

68

-131 |-63

28
-28

31
-31

29
-28

61
+4

31
-32

68
+5

78 | 94
+21 | 437

86 | 103
+23 | +40

HX - mpeamodTuTensHBIC OIS JOMYCKOB.

Jdomycku 1 mocaaku.
IIpenejbHble OTKJIOHEHHSI BAJOB B MOCAIKAX € 3230POM U MEPEXOAHBIX MpH pa3Mepax ot 1 10
500 mMm, (cucTeMa oTBEpPCTHSA )

Homunansuele KBanurersl
pasMepbl, MM 8 o 10
Ilons nomyckoB
ds e8 8 h8 d9 e9 f9 h9 d10 h10
Orlmo3 -20 -14 -6 0 -20 -14 -6 0 -20 0
-34 -28 -20 -14 45 -39 -31 -25 -60 -40
CB.31106 -30 -20 -10 0 -30 -20 -10 0 -30 0
-48 -38 -28 -18 60 -50 -40 -30 -78 -48
Cs. 6 10 10 -40 -25 -13 0 -40 -25 -13 0 -40 0
62 -47 -35 -22  -76 -61 -49 -36 -98 -58
Cs. 10 10 18 -50 -32 -16 0 -50 -32 -16 0 -50 0
-77 -59 -43 -27 93 -75 -59 -43 -120 -70
Cs. 18 1o 30 -65 -40 -20 0 -65 -40 -20 0 -65 0
-98 -73 -53 -33 117 -92 -72 -52 -149 -84
Cs. 30 mo0 50 -80 -50 -25 0 -80 -50 -25 0 -80 0
-119 -89 -64 -39 1142 -112 -87 -62 -180 -100
Cs. 50 o 80 -100 -60 -30 0 -100 -60 -30 0 -100 0
-146 -106 -76 -46 174 -134 -104 -74 -220 -120
Cs. 80 mo 120 | -120 =72 -36 0 -120 =72 -36 0 -120 0
-174 -126 -90 -564  -207 -159 -123 -87 -260 -140
Cs. 120 1o -145 -85 -43 0 -145 -85 -43 0 -145 0
180 -208 -148 -100 -63  |-245 -185 -143 -100 -305 -160
Cs. 180 1o -170 -100 -50 0 -170 -100 -50 0 -170 0
250 -242 -172 -122 -72  -285 -215 -165 -115 -355 -185
Cs. 250 o -190 -110 -56 0 -190 -110 -56 0 -190 0
315 -271 -191 -137 -81  -320 -240 -186 -130 -400 -210
Cs. 315 o -210 -125 -62 0 -210 -125 -62 0 -210 0
400 -299 -214 -151 -89  |-350 -265 -202 -140 -440 -230
Cs. 400 1o -230 -135 -68 0 -230 -135 -68 0 -230 0
500 -327 -232 -165 -97  |-385 -290 -223 -155 -480 -250
HX - npeanourutenbHbie MO JOMYCKOB.
Jdomycku 1 mocaaku.
IIpenesibHbIC OTKIOHEHHSI BAJIOB M OTBepPCTHIl mpu pa3mepax ot 1 10 500 mm
HowmunansHbIe
pasMeEpLL, MM IIpenenbHble OTKIOHEHHS I IIOJEH TOMYCKOB
H15 h16 H16 h17 H17
13 13 14 14 15
Orlmo3 +400 0 +600 0 +1000
140 250 0 -600 0 -1000 0
-140 0 -250 |0 -400
Or3 106 +480 0 +750 0 +1200
180 300 0 -750 0 -1200 0
-180 [0 -300 [0 -480
Ot 6 o 10 +580 0 +900 0 +1500
220 360 0 -900 0 -1500 0
-220 [0 -360 [0 -580
Ot 10 10 18 +700 0 +1100 | O +1800
270 430 0 -1100 0 -1800 0
-270 |0 -430 [0 -700
Ot 18 10 30 +840 0 +1300 | O +2100



Ot 30 mo 50

Ot 50 mo 80

Ot 80 10 120

Ot 120 10 180

Ot 180 mo 250

Ot 250 oo 315

Ot 315 no 400

Ot 400 g0 500

Ot 500 mo 630

Ot 630 o 800

Ot 800 o 1000

Ot 1000 no 1250

Ot 1250 o 1600

Ot 1600 o 2000

Ot 2000 no 2500

Ot 2500 mo 3150

330

-330 0
390
-390 0
460
-460 0
540
-540 0
630
-630 0
720
-7120 0
810
-810 0
890
-890 0
970
-970 0
1100
-1100 0
1250
-1250 0
1400
-1400 0
1650
-1650 0
1950
-1950 0
2300
-2300 0
2800
-2800 0
3300
-3300 0

-520

-620

-740

-870

-1000

-1150

-1300

-1400

-1550

-1750

-2000

-2300

-2600

-3100

-3700

-4400

-5400

IMPAKTHYECKOE 3AHATHUE Ne2
OnpenesieHHe TOHOCTH 33aHHOTO eHiCTBUTEILHOTO pa3Mepa

520

620

740

870

1000

1150

1300

1400

1550

1750

2000

2300

2600

3100

3700

4400

5400

-840

-1000

-1200

-1400

-1600

-1850

-2100

-2300

-2500

-2800

-3200

-3600

-4200

-5000

-6000

-7000

-8600

0

+1000

+1200

+1400

+1600

+1850

+2100

+2300

+2500

+2800

+3200

+3600

+4200

+5000

+6000

+7000

+8600
0

-1300

-1600

-1900

-2200

-2500

-2900

-3200

-3600

-4000

-4400

-5000

-5600

-6600

-7800

-9200

-11000

-13500

+1600

+1900

+2200

+2500

+2900

+3200

+3600

+4000

+4400

+5000

+5600

+6600

+7800

+9200

+11000

+13500

-2100

-2500

-3000

-3500

-4000

-4600

-5200

-5700

-6300

-7000

-8000

-9000

0

-10500

-12500

-15000

-17500

-21000

+2500

+3000

0

+3500

0

+4000

0

+4600

0

+5200

0

+5700

0

+6300

0

+7000

0

+8000

0

+9000

0

+10500

0

+12500

0

+15000

0

+17500

0

+21000

0

Ilenb paboTsl: HayunThcs onpenensTs roOJHOCTh JeTalei TUIIA «BaJI» U OTBEPCTHEN.
3agauya Ne 1. Onpenenuts BEMUYUHY JIOMYCKa, HAMOOIBIINN 1 HAUMEHBIUINH MpeeIbHbIC
pasMepsl [0 33JaHHBIM HOMHHAJIBHBIM pa3MepaM U MPeaesIbHbIM OTKIIOHEHUSIM.

HommunambHEI
€ pa3Mephl 1
npeneabHbIe

2 5 +0,02

4 0,04

0,016

740,010

0,105

3200 15" 4 0,03 4

+0.04%

+0,013

0 25

-0,030

-0,008

+0.15(

50
+(,04C

-0.007

15
-0,032




OTKJIOHCHUA

Jomyck

Haubomnbmmia
NpeaenbHbINA
pa3mep

HaumeHnbimnii
[IpenenbHblii
paszMep

33[{3‘!3 Ne 2. Onpez[eJme BEPXHHUE U HUXKHHUE IIPEACTIBbHBIC OTKIIOHCHHUA BaJia 110 3aJaHHBIM

HOMHWHAJILHBIM W IPCACIIbHBIM pasMEpaM.

HomunanpHbii
pasmep

4 10

16

5 8

12

25

32

125

20

HauGonpmuii

NIpeieNIbHBIN pa3Mep

4,009 10

15,980

5,004 {8,005

11,940

25,007

31,975

125

20,056

Haumenbmmii

MIpeieNIbHBIN pa3Mep

4,001 9,984

15,930

4,996 7,972

11,820

24,993

31,950

124,92

20,035

Bepxnee
OTKJIOHECHUE

HwmxHee oTkiionenue

Pa3mep B ueprexe

3agaua Ne3. 1300pa3uth rpaduuecku mosst JOMyCKOB OTBEPCTH U BaJlOB

OTBepcTHE

+(,040

125

+0,013
0,070

Ban 3320

0,125

OrBepeTne (Z‘J4500 5

Ban 200
03

+0,020

20

3agaya Ne 4. OmnpenenuTb TOAHOCTh BaJIOB, €CIM WM3BECTEH pa3Mep K UYEPTEKY H
NeHCTBUTENBHBIE Pa3MEPBI.

+0.3

15

-0.2

+0.5

15

+03

-0,

15

-0.3

15,6

15,5 153

15,0

14,5

3agaya NeS. Omnpenennuts TOJHOCTH OTBEPCTHM, €CIIM W3BECTEH pa3Mep K YepTexKy H
NENCTBUTEIBHBIE Pa3MEPBI.

19.4

20,7 20,0

19,5

20,5 19,7

3apauya Ne 6. OnpeieInTh TOJHOCTH BaJIOB, 110 PE3YJIbTAaTaM WX U3MEPEHHUS.

Pa3mep B uepTexe 1 10-0,040'03075 24.9,14 1059 023 7501 1-0‘030 8 5+0‘260+O, o
HeiictBuTensHbIi pasmep [ 109,958 23,98 105,002 74,87 85,2
3amaua Ne 7. OnpenenuTh roAHOCTh OTBEPCTHUM, 110 PE3YJIbTATAM UX U3MEPECHUS.
0,060 - -
Paswep B uepreKe 2012 40" 71.0,03 8% 0 ;0 105% 504 g5+




HeiictButenbHblil pasmep | 1,95 40,038 71,002 7,965 105,042 85

3apauya Ne8. Hanectu Ha yeprexke pa3Mephl U MpeeiabHbIE OTKIIOHEHUS TUaMETPOB BAJIOB U
OTBEPCTHUI.

d Basios | Ortsepcruit
5
b e o i =i a r | [p—— -

d, mm 125 160 140 220 180 250 -
€S, MKM +40 0 +14 +230 -50 +45
ei, MKkM +13 -27 -14 +140 -90 +15

D,MM 10 50 12 80 16 125
ES, MKM + 100 +250 -22 +20 -3 +450
El, MKM 0 +80 -48 -10 -30 + 150

3agaua Ne 9. /lanb! npesienbHbIE pa3MeEpPHI.
a) 14.0055 n 13.9945 0) 55,970 u 55,951

OHpe,I[eJ'II/ITL MMpCACIbHBIC OTKIIOHCHHUA, 3alIMCAaTh HOMHHAJIBHBIC Pa3MEpPbl C IIPCACIIbHBIMU
OTKJIOHCHHUAMHU U HAYCPTUTH CXCMbI PACIIOJIOKCHHUA oJiei JOITYCKOB.

MNMPAKTUUYECKOE 3AHSITHUE Ne3
AHaJIN3 pa3MepoB U rpaduyeckoe H300pakeHue OTKIOHEHHUS U JOIyCKa Pa3MepoB

Ilens paGotel: IIpmoOpecTn HaBBIKM OIpPENENIEHUs] CUCTEM COEIMHEHHH, KBAaJUTET Ha
HU3TrOTOBJICHUA TJIaJKHUX neTaﬂeﬁ, MpeaACIIbHBIX OTKJ'IOHGHHfI, 3430pOB M HATATOB, r*pa(bnquKoro
1300pakeHUs MOJIs JOMYCKa TTIaIKUX COeIMHEHHH.

Xon paborsr: 1.

Odopmuts perieHre 3a1ad ¢ rpaguuecKuM U300paKeHUEM.
OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI
3agauya 1. BriOpaTh cucTeMBl OTBEpCTHS WM Bajla JJsl COEIMHEHMH, OTMEUEHHBIX

PaSMEPHBIMHA JIMHUAMMH.
Bapmnasnr 1 | Bapmuanr 2 Bapmuasr 3 Bapmuanr 4 BapuanT 5

, Z
UKL Y —— 5

HYPILELS I TNy
4 '

3agaua 2. /g coeMHEHMH, OTMEYEHHBIX pa3MEpHBIMU JIMHUSAMHU, HA3HAUUTh, UCXOIS U3
YCJIOBHH, BUJ IIOCATKH (C 3a30pOM, C HATSITOM, IEPEXOTHYIO)
Bapuanr 1 ‘ Bapuant 2 Bapuanr 3 Bapuanrt 4 Bapuanr 5
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KoHTponbHbIE BOTPOCHI
3anucath GOpMyJIbl pacueTa HanOOJIBIIETO MPEACTHHOTO OTKIIOHCHHUS.
3anmcath GopMyIIBI pacdeTa HAMMEHBIIIETO TPEACTHHOTO OTKIOHEHHS.
3anucatb GopMyIbl pacdeTa HauOOJBIIEro MPEAETHLHOTO pa3Mepa.
3anucath GopMyIIBl pacyeTa HAMMEHBIIIETO TPEACTHHOTO pa3Mepa.
3anucatb HopMyIIBl pacyera JI0ImycKa.
Bunnl nocanok.
I'paduueckoe n300pa>keHHE MO TOIYCKa.
I'paduueckoe n300paskeHNE MOCATKHU C 3a30POM.
. I'padmaeckoe n300pakeHNE MOCAJKU C HATATOM.

0 I'padmuueckoe n3o06pakeHue MepexoJHON MOCATKH .

|—“99°.\‘.C”$”.4>.°°!\’!—‘

INPAKTHUYECKOE 3AHSITHUE Ne4
AHaJIU3 coeTMHEHHUs U onpeaejieHHe BHAa MOCATKH

Llenas paboTel: Pemenne 3amau

3AJIAYA |

ITo 3amanHbiM B Tabn. 1 m 2 HOMHUHAJIBHBIM JHAaMETpaM M IOCaaKaM (JJIs Ka)K[oro
BapHaHTa HEOOXOIMMO PEIIUTh BCE TPH MIPUMEPA):
1. BBIMOTHUTE 3CKU3BI IeTaei CONMPSIKEHUS U MOKa3aTh Ha HUX HOMUHAIBHBIA JUAMETP C
npeneabHbiMU oTKIIOHEHUSIME 110 [TOCT 25347-82 u TOCT 25346 -82.
2. HauepTuTh cxeMy pacrloJOKEHUS MOJEHl MOMYCKOB, COINPSATaeMbIX IO IaHHOM IOCaIKe
JIeTaJeH.

Ha cxewme:
® TI0Ka3aTh HOMUHAJIBHBIN JTHAMETP COMPSHKEHUS C €r0 3HAUCHUEM;
® 3aMMcaTh YCIOBHBIC 0003HAYEHUS TIOJICH JIOMYCKOB, MPECIIbHBIC OTKIIOHCHHUS B MKM.

N300pa3uth rpaduyuecku mpeaenbHble pa3Mephl U JOMYCKH OTBEPCTHSI M BAJiOB, a TaKkKe
OCHOBHBIC XapaKTEPUCTHKHU COMPSDKCHUS, C UX 3HAYCHUSMH JIUIS 9ero HE0OXOIUMO PacCYuTaTh IO
MpeieIbHBIM OTKIOHEHHSIM:
e mpezeabHbie pasMepbl 0TBEPCTHS (Dmax; Dmin) # Basia (Umax; dmin), Momycku oteepetus Bana (TD;
Td);
® OCHOBHBIE XapPaKTEPUCTUKU COTPSIKEHUS:
- JUIS1 TIOCAJIKH C 3a30POM - TIPEICIIbHBIC U CPETHHE 3a30PBI (Smax; Smin; Sm);
- JUTS TIOCAJIKH ¢ HATAroM — npeesbhbie U cpeauuit HaTArH (Nmax; Nmin; Nm);
- JUIS1 TIEPEXOIHON TIOCaIKH - HauOobInui HATAT U 3a30P (Nmax; Smax)-

PaccunrtaTh mo mpenenbHbIM 3a3opam, HaTsram jpomyck mocanku (TN; TS; T(S,N)) ¢

MIPOBEPKOI pe3ynbTara Mo 3HAUYEHUSM JI0MyCKOB OTBEPCTHUS U Bala.

Tabnuma 1
ITpumep | Iocnenusist undpa HoMepa 3a4eTHON KHUKKU
0 1 2 3 4 5 6 7 8 9

I 3 24 36 320 120 160 30 140 225 100
I 50 280 10 100 22 80 400 250 18 450
Il 400 65 315 6 80 500 3 50 315 24
Tabnuma 2
[Tpumep | Ilpeanocneanss nudppa HoMepa 3a4eTHOW KHUKKH

0 1 2 3 4 5 6 7 8 9

I H8/z8 | H7/f7 | H10/d10 | P7/n7 | H7/d8 | R7/h6 H8/e8 | U8/h7 | H9/d9 | P7/h6

I H7/n6 | H7/k6 | K8/h7 H8/js7 | K7/h6 | Js8/h7 H8/K7 | H7/js6 | H7/m6 | N7/h6

i H8/h7 | P7/h6 | S7/h6 H7/g6 | H7/r6 | H11/d11 | R7/h6 | H7/e8 | H7/r6 | E9/h8




IIpumep pemieHus 3aga4yu
Pemenne:

1.1 0180HT1:E' - TJIAJIKO€ IWIMHAPUYECKOE COEAMHEHUE, HOMUHANBHBIN pasmep — D180.
C

[lone pomycka Bama — cll, monme nomycka otBepctust — HI11 (ocnoBhoe). Ilocanka
BBINIOJTHEHA B CHUCTeME OTBepcTHsi ¢ 3a30poM. llocaaka He SBISETCS MNPEANOYTUTEIHHONW B
COOTBETCTBHUH CO CIPABOYHBIMU JTAHHBIMH.

ITo Tabnune kBanuTeTOB (B (haitsie)] onpenensiem aomyck orBepcTuss G180H11:
Tp =250 mxm u Basta @180c11: Ty =250 MKM.

Onpenenum npeaeabHble OTKIOHEHUS

st otBeperust: ES = 250 mxwm, El = OMkM Tabnuia ocH.0TKII. oTBepeTuit (daiin)];
It Basta: €S = - 230 Mk, ei = - 480 MkM TabuIa OCH. OTKJI. BajioB (daiin)].

Paccunraem npenenpHbIC pa3Mepsl U Jomyck orBepcTus J180H11:

D max = D + ES =180 + 0,250 = 180,250 mwm;

D min=D + EI =180 + 0 =180,000 mm;

TD =D max - D min=ES — EI =0,250 — 0 = 0,250 mm.

Paccuuraem npezaenpHbie pa3Mepbl 1 gonyck Bana &180¢11:

dmax = d + es = 180 + (-0,230) = 179,770 mwm;

dmin =d + ei = 180 + (-0,480) = 179,520 mm;

Td = dmax — dmin = €s —ei =-0,230 — (-0,480) = 0,250 mm.

S max = D max - dmin = ES — ei = 0,250 — (-0,480) = 0,730 mwm;

S min = D min-0dmax= El —es = 0 — (-0,230) = 0,230 mm.

Jlomyck mocaaku:

TS =S max - S min = 0,730 — 0,230 — 0,500 mm.

IIpoBepka:

TS=TD + Td =0,250 + 0,250 = 0,500 mm.

H 11(+0,250)
Cxema pacrnosioxeHus nonei 1omyckoB nocaaku J180 ———-—-=
Cll(—0,480
IpHUBe/eHa Ha puc.l
-
+ <l +
0 = 0
;-r; - 230
2
‘-‘«;: |- 480
g
P
Pucynox 1
N7 .
1.2 @120—— - riagkoe HNWIMHIPUYECKOE COEJMHEHHE, HOMUHAIBHBIA pasmep — B120.

[Tone nmomycka Bama — h6(ocHoBHOE), mone nomycka otBepctus — N7 Ilocagka mepexosiHas, B
cucreme Bana. [locagka sBIsSETCS MPEANOYTUTEILHOW B COOTBETCTBHH CO CIIPABOYHBIMHU JTAHHBIMHU.
[To Tabnuue kBanuTeTOB ompenensieM aomyck orBepctust D120N7: Tp = 35 mkxm 1 Bana @120h6:
Ty =22 MKM.
OmnpenenuM npeaebHble OTKIOHEHHS
st orBepetus: ES = - 10 mxm, El = - 45mMkM Tabnmiia ocH.OTKI. oTBepcTuit (daiin)];
st Basia: €S = 0 MkMm, el = - 22 MKM TaOJIiIa OCH.OTKJI. BaJioB (aiin)].
PaccunraeM npenenpHbIC pa3Mephl U J0Iyck oTBepcTust J120N7:
D max = D + ES =120 + (-0,010) = 119,990 mwm;



D min =D + EI =120 + (-0,045) = 119,955 mwm;

TD =D max - D min=ES — EI =-0,010 — (-0,045) = 0,035 mwm.
Paccunraem nipesenbHbIe pa3mepsl 1 Jonyck Baia &120h6:
dmax = d +es =120 + 0 = 120,000 mm;

dmin =d +ei = 120 + (-0,022) = 119,978 mm;

Td = dmax — Omin = €S —ei = 0 —(-0,022) = 0,022 mm.

S max = D max - dmin = ES — ei = -0,010 — (-0,022) = 0,012 mm;
Nmax = Gmax - D min = €s - EI = 0—(-0,045) = 0,045 mwm.
Jonyck nmocaaku:

T(S,N) =S max + Nmax = 0,012 + 0,045 = 0,057 mwm.
IIposepka:
TS=TD + Td = 0,035 + 0,022 = 0,057 mm.

-0,010
y N7 (o045
Cxema pacnoioKeHHs MoJIeH JomycKoB nocaaku 120 ————- mpuBezaeHa Ha puc. 2.
h6(_5,022)
+ +
0 0
v
10 I
<
§N § Q.\o -22 I
< 233 2 £
N I TS ]
N 5 iy -
4
N4 5
2
h
Q
Pucynox 2
S7 .
1.3 63 P TJIaJKOe MUJIMHIPHUIECKOE COSAMHCHHE, HOMUHAIBHBIN pasmep — (J63.

[Tone momycka Bana — h6(ocHOBHOE), TosIe Aomycka otBepcTrs — S7. [locaika ¢ HATATOM B CHCTEME
Bana. [locazika He sBIIE€TCS MPENNOYTUTEIBHON B COOTBETCTBUU CO CIIPAaBOYHBIMU JIAHHBIMH.
[To Tabnuie KBaIUTETOB OMpeAessieM Jomyck oTBepetus D63S7: Tp = 30 MM u Bana P63h6:

Tg= 19MKM.

Ornpenenum npeaebHbIe OTKIOHSHUS

st otBepetusi: ES = - 42 MM, El = - 72 MM Tabnuia ocH.OTKII. OTBepcTHi ((aiin);

st Basta: €S = 0 MkMm, ei = - 19 MKM TaOJuIa OCH.OTKJI. BajioB ((aiii).
Paccunraem npesenbHbIe pa3Mepsl M JONYCK oTBepcTust J63S7:
D max = D + ES = 63 + (-0,042) = 62,958 mwm;
D min =D + El =63 + (-0,072) = 62,928 mm;
TD =D max - D min=ES — EIl =-0,042 — (-0,072) = 0,030 mm.
Paccuntaem npenenbHbIe pa3Mepsl U I0myck Bana &J63h6:
dmax =d + es =63 + 0 = 63,000 mm;
dmin =d +ei = 63 + (-0,019) = 62,981 mm;
Td = dmax — Omin = €5 — ei = 0—(-0,019) = 0,019 mm.

max = Omax - D min = €S- El =0—(-0,072) = 0,072 mm;
Nmin = Omin - D max = €i - ES =-0,019 — (-0,042) = 0,023mm.
Jlonyck mocaaku:
TN = Nmax - Nmin= 0,072 — 0,023 = 0,049 mm.
[Iposepka:
TN=TD + Td=0,030+ 0,019 = 0,049 mm.

87(—0,042

Cxema pacroJiosKeHUs TOJICH JTOMYCKOB MOCAIKH @63 ———0.0722 MpUBE/ICHA Ha prc.3

h6(_o,010)



19

63

0,072

-42

63,000
62,981

w]\[m

Gnar
i

-72

62,958
0,023

62,918

Donax
Noin

Dy

Pucynox 3
3AJTIAYA 2
[To nanubiM Tab1. 3 ¥ 4 TPOU3BECTH aHATIU3 TIOCA/IOK PAAUATIHLHOTO
MOALIUITHUKA KaYeHHUS.

B Ta0n. 4 yka3aHsl TOJIbKO OCHOBHBIE OTKJIOHEHUS. JlJI1 MOCTpOEHUs 10JIs IOIMYyCKa JIeTaleH,
COIPSITAa€MbIX C TMOJALIMITHUKOM KayeHHs, HOMEp KBaJMTETa CIEAYeT ONpPENeNsTh HCXOHId U3
3aJJaHHOI TOYHOCTH IOAUIHITHUKA!

e s kiaccoB TouHocTu 0 u 6 oTBepCcTHsl B Koprycax oOpadaTsiBatotcs o |T7, Bainsl - o 1T6;
® IS KJIACCOB TOUHOCTH 5 U 4 0TBEpCTHsI B Kopiycax oOpadaTsiBatoTcst N0 1T6, Basb - mo IT5.
1. HauepTuTh cxembl pacmoioXeHHs MoJel AOMyCKOB MOCAIKU MOAIIUITHUKA HA Bajl M MOCAIKU
MOJIIMITHIKAa B Kopmyc. Ha cxemax mpousBecTH rpaduyecKuil aHadM3 CONpSDKEHHUH, yKa3aB

N e s Noin s St s Sirin s Nins Sy (CXEMBI COCTaBHTB 1O YCIIOBUSM 3a1a4u 1).
2. JlaTh 5CKHU3 COCAMHEHUS, yKa3aB Ha HEM II0CAKH IOJMIUITHAKA B KOPITYC M Ha Ball.

min ?* ¥max ! ¥ 'min

Tab6muna 3

ITapameTpsl [Mocnennsisi uudpa HoMepa 3a4eTHON KHUKKH
TOJIIIMITHUKOB 0 1 2 3 4 5 6 7 8 9
KaueHus

d, MM 5 17 30 50 75 100 85 12 25 40

D, MM 19 47 72 110 160 215 180 37 62 90

Knacc 0 4 6 5 0 4 6 5 0 6

TOYHOCTH
TIOJIIIUITHIKA
I'OCT 520 -71

Tabmnuna 4

OcHOBHBIE [Mpeanocnennsis nndpa HoMepa 3a4eTHONH KHUKKH
OTKJIOHEHUS ULt
COCANHEHUS
TIOJIIIUITHIKOB
KayeHHs

ITo d ¢ Basiom h Js f m k g n Js h k

ITo D c xopmycom K P F H N H Js G M Js

IIpumep pemenus 3aga4yu

HpOI/ISBeCTI/I AHAJIN3 IMOCAaJI0K paaraJIbHOI'0 MOAIIMITHNKA KAaUYCHUA
(d =5 MM, D = 19 MM, kmacc ToyHOCTH 4), OTBEPCTHE KOPITyCa, CONMPATaeMOe C MOANIMITHUKOM -
J19K6; Baiu - B5h5.
DCKH3 CONPSHKEHUS MOALIMITHUKA C BAJIOM U KOPITYCOM IPUBEAEH Ha puc.4.

2.1 OTKIOHEHHUS HAPYXHOTO KOJbIAa MOAIIMIHUKA HaxomuM mo -  J1914.g00s; OTKIOHEHHUS
compsraemoro kopryca 1o - J19K6 0%,
+0,002
K6(—0,011

[Mocanka moammmHUKa B Kopmyc - J19 —————.
14(_0,005)

S max = D max - dmin= ES —ei = 0,002 — (-0,005) = 0,007 mm;
Nmax = Omax - D min = €S- EI =0-(-0,011) = 0,011 mwm;
T(S,N) =S max + Nmax = TD + Td = 0,007 + 0,011= 0,013 + 0,005 = 0,018 mm.
Cxema nmocaJiky MOJAIIUITHUKA B KOPITYC IPUBEICHA HA PUC. 5.
2.2 OTkJIOHEHUS BHYTPEHHETO KOJbIAa TMOIIMITHUKA HaxomuM mo - 5140 00s; OTKIOHEHUS
compsiraemMoro Baja 1mo - &5h5.g o5



L4(L0,00)

h5(_6005)
S max = D max - dmin = ES — ei = 0 — (-0,005) = 0,005 mm;
Nmax = Omax - D min = €S- EI =0—(-0,004) = 0,004 mwm;
T(S,N) =S max + Nmax = TD + Td = 0,005 + 0,004 = 0,004 + 0,005 = 0,009 mm.
CxeMa nocaJKy MOAIIUITHUKA Ha BaJl IPUBEACHA Ha puUC. 6

ITocanka mOAIIUITHUKA HA BaJd - &5

+

0 BN 1 ]
) 14 )
NSRS

019

Spax = 0,007

Npax = 0,011

PI/ICYHOK 5 — Cxema MMoCaJiKu IMOAIIHNITHUKA B KOPITYC

0,005

[45]

Suax
= 0,005

N,

PI/ICYHOK 6 — Cxema IoCaaKHU IIOAIIMITHMKA Ha BaJl

3AJTIAYA 3

st ykazaHHOM B Ta0JI. 5 1 6 METPUYECKOM pe3bObI:
1. 3anucate ycnoBHoe o6o3HaueHue pe3bosl mo 'OCT 16093-8l.
2. N300pa3utk rpadudeckn npoduib pe3pOsl raifku u 6onra u, B cootBerctBun ¢ ['OCT 9150-81,
MOKa3aTh C WX YHCIOBBIMH 3HadeHWsiMH HomuHaibHble muamerpst D(d), D,(d,), D,(d,), yrox
npoounsa (d), mar pe3sOsl (P), BeICOTY MCX0aHOTO KoHTypa (H), pabodyio BbICOTY Hpoduis
(H,).
3. Ilo 3Ha4YeHUsM TpeAeTbHBIX OTKIIOHEHUH pe3bOsl, mpuBeaeHHbIM B [OCT 16093-81, paccunTatsh
npeieabHbIe pPa3Mepbl TUaMeTPOB TalKK U 00JITa U 3alIOJTHUTH Ta0I. 7.

Tab6muna 5
ITocnenuss mudpa HoMepa 3a4eTHONH KHUKKH
0 1 2 3 4 5 6 7 8 9
HomunasbHbiit 33 18 20 30 24 27 24 56 22 64
AUAMETP p€3L6LI
Tabmanma 6
HpeHHOCHGHHHﬂ un(i)pa HOMEpa 3aquH0171 KHHUXKU
0 1 2 3 4 5 6 7 8 9
IIar 0,5 0,75 1 15 2 0,5 0,75 1 15 2
PeE3bOBI
(P), mm.
Hocanka 8G 7H 7H 7G 8G 5H 5G 8H 5H 6G
Tebe 69 6f 6d 89 5h6h 50969 7héh 49 6h
Tabmuma 7
YcnosHoe Jeranu [IpenenpHble OTKIOHEHUS, MM IIpenenbHble pa3Mepsl, MM
0003HaueHHE pe3bObI BEpXHEe HIDKHEE HauOONBIINI HAaUMEHbUINH
o I'OCT 16093-81
I (d) Taiika




bonr

Taiika

M2 (d2)

bonr

Taiika
bonr

M (dy)

IIpumep pemenus 3agauu
6H

5h4h
- n300pa3uth rpaduyecku npoduib HAPYKHOW U BHYTPEHHEH pe3b0, ITOKa3aB Ha CXeME OCHOBHBIC
napameTpsbl;
- paccuMTaTh MpeeIbHbIC pa3Mepbl HAPYKHON U BHYTPEHHEH pe3b0.
Jlnst MeTpudeckodl pe3bObl  HOMHUHAIBHBIM Juamerpom 33, marom 0,75 omnpenensiem
HOMHUHAJIbHBIE AHaMeTphl coequnenus: d; = Dy =32,513 mm; d; = D; = 32,188mm.

Jlst MeTpruueckor pe3bObl ¢ HOMMHAIBHBIM JuameTpoM 33, marom 0,75 u mocaakoi

OcHOBHBIE TapaMeTpbl MeTpUUECcKOi pe3rob M33x0,75 - IIOKa3aHbl Ha puc. 6.

5h4h
OmnpenernsieM npeneabHbIe OTKIIOHSHUS B PACCUUTHIBACM ITPEICTbHBIC Pa3MEpHI:
a) UIsl BHYTpEeHHE! pe3rObl o[ 2, cTp.376]:
D max; D min He HOpMUPYIOTCS;
D2 max = D2 + ESpy = 32,513 + 0,150 = 32,663 mmM;
D2 min = D2 + Elpz = 32,513 + 0 = 32,513 mm.
D1max = D1+ ESp; = 32,188 + 0,190 = 32,278 mm;
Dj_ min — D]_ + ElDl = 32,188 +0= 32,188 MM.
0) g HapykHOU pe3rObl o [1, cTp.369]:
dmax = d + €Sy = 33,000 + 0 = 33,000 mwm;
dmin = d + eig = 33,000 + (-0,090) = 32,910 mm.
ds max = do + €592 = 32,513 + 0 = 32,513 mmM;
d2 min = d2 + eig, = 32,513 + (-0,090) = 32,423 mwm.
d1 max ,d1 min HE HOPMHUPYIOTCH.
Cxema pacrnoioskeHus MoJiel T0MyCcKOB pe3b0bl IpUBE/IeHa Ha PUCYHKE 7.
3HaueHUS NPEICITBHBIX OTKIOHEHUH pe3bObl U MPEICTbHBIX Pa3MEPOB
npuBeAeHbI B Ta0m. 3.1.

Tabmmma3. 1
PasMepH B MUJUIMMECTpPAX
Jeramm [IpenenbHble [IpenensHble

HomuHanbHbI#H OTKJIOHCHUS pa3mMepsl
JaMeTp = "

BEpXHEe HIDKHEe HanOOoJIBIIN HaMMEHBUINH
D (d) raiika - - HE HOPMHUP. HE HOPMHUP.
33,000 60T 0 -0,090 33,000 32,910
D, (dy) raiika +0,150 0 32,663 32,513
32,513 6ot 0 -0,090 32,513 32,423
D, (dy) raiika +0,190 0 32,378 32,188
32,188 60T - - HE HOPMHUP. HE HOPMHUP.

Pucynok 7
3AJIAYA 4

[Tonp3ysice qaHHBIME TabJ. 8 1 9:
1. Jlate cOOpOYHBIN YEPTEXK U YCIOBHOE 0003HAUCHHE ITUTAIIEBOTO COCIMHECHHSI.




2. OOBSCHUTD, KOT/Ia 11eTIeCO00Pa3HO MPUMEHAThH [IEHTPUPOBAHUE MO HApy>KHOMY auamerpy D,
o BHyTpeHHemy d u mmpune 3yoa b.

3. IlpuBecTn mpHMEpbl YCIOBHOTO OOO3HAYEHHs IUIMIECBBIX COCIUHEHHH C TMPSIMOOOYHBIM
npoduieM IS caydaeB ieHTpupoBanus mo D, d, b.
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Tabnuua 9
I[Mpeanociuennss nudpa HOMepPa 3a4eTHON KHUKKH
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IMpumep pemenus 3agauu
Jlnst mpsiMOOOYHOTO MITMIIEBOTO coeanterus ¢ Z = 8, d = 56 MM, D = 65 mm,
b =10 MM u rieHTpUpOBaHKeM 110 d 1 MocaJKaMKi Ha OCHOBHBIE pa3Mephl:
H7 H12 F10
) ) - -
g6 all js7
- J1aTh COOPOYHBIN YEPTESK U YCIIOBHOE 0003HAUCHHE,
- OOBSCHUTH 11e71eCO000Pa3HOCTh HEHTPUPOBAHUS 1o Hapy)XKHOMY, BHYTpPEHHEMY

JaMeTpam | 1o IMUpUHe 3y0a.
COopouHbIil uepTeX W YCIOBHOE 00O3HAUeHHE HUIUIIEBOIO COEAMHEHUs INPHUBEIEHbI Ha
pHUCYHKe 8.
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Pucynok 8
[lenecooOpa3HOCTh ~ LIEHTPHPOBAHHWS IO  HAPY)KHOMY, BHYTPEHHEMY THAMETPaM U IO
IIMpYHE 3y0a HAUTH B CIIPABOYHOM JIUTEpaTypE.




HNPAKTUYECKOE 3AHATUE Ne5
YUreHue yepTexeid ¢ 0003HAYEHUSAMHU J0IYCKOB PACHOJI0KEHUS IOBEPXHOCTH, T0IYyCTUMOM
BeJIMYMHBI IEPOXOBATOCTH NMOBEPXHOCTEN

Llens pabotsl: [IproOpecTn HaBBIKM ONPEACICHUS MOTPEUTHOCTH (HOPMBI, PACIIONOKEHHS
MOBEPXHOCTU MO TpadUUecK HAaHECEHHBIM 3HAKaM, HAHECEHHIO O0O3HAYEHHs LIEPOXOBATOCTH
3aBHCUMO OT JAHHBIX YCIOBHI 00pabOTKH.

Xoxa padorsi: 1.

Odopmuts perienne 3a1ad ¢ TpaguuecKuM H300paKeHUEM.
OTBeTHTH Ha KOHTPOJILHBIE BOIIPOCHI

3anaua 1. PacummdpoBars 0003HaUEHUS MPEIEIbHBIX OTKIOHEHUH (OPMBI U PACTIONOKEHHS

MOBEPXHOCTEH MPE/ICTaBICHHBIX Ha PUCYHKAX.

AR OTEE % 175
A A 777
P 1T .

B8

UATIIISIITILISSS Y E

705
33[{3‘13 2. Hauectn Ha YCPTECIKE Tpe60BaHI/IH K OTKJIOHCHHUK OT IIJIOCKOCTHOCTH 6p}ICKa B
3aBUCUMOCTH OT 3aIaHHBIX pa3MepOB " CTCIICHU TOYHOCTHU HA HOFpCI_HHOCTI) (bOpMI)I.

BapuaHThl

Homunanbnblii pazmep L mm
00 2 25 10 0 0 60 50 30 00

HomunanbHblii pazmep B mm
0 0 5 6 0 3 0 5 0 0

CreneHb TOYHOCTH 110
CT C3B 636-77 0

3agaua 3. Hanecute Ha uyeprexe TpeOOBaHUS K HENPSIMOJIMHEHHOCTH 00pa3yromeit
LWIMHAPA B 3aBUCUMOCTH OT 33/IaHHOM JJTMHBI U CTETIEHU TOYHOCTH HA MOTPEIIHOCTD (DOPMBI.

BapuanTsl

HomunanbHbIN pasmep
L mm 0 0 |60 |60 00 00 00 |00 |10 |10
CreneHn TOYHOCTH MO
CT C3B 636-77

3anaua 4. Hanecute Ha uepTeke TpeOOBaHHMS K OTKJIOHEHHIO OT TMEPICHIUKYISIPHOCTH
MOBEPXHOCTU b OTHOCHUTENILHO OCHOBaHHUs A B 3aBUCUMOCTH OT pa3Mepa | U cTeneHn TOYHOCTH Ha
OTKJIOHEHHE PACIIOJIOKEHUS IOBEPXHOCTEH.




Af
BapuaHTsl
0
Homunansnslii pazmep L Mm
0 0 00 00 60 60 50 50 0 |0
CreneHb TOYHOCTH 1O
CT C3B 636-77 0

3agaya S. OmnpepenuTh 3HaueHue mapamerpa RZ 11epoX0oBaTOCTU IOBEPXHOCTHU IO
IIPUBEJCHHBIM pe3yabTaTaM 00pabOoTKU MPOoPUIOrpaMMBbl C YIETOM KO3 UIIMEHTa BEPTUKAIBHOTO
yBEIMYEHHs Y B UCIIOIb30BAaHHOIO IIPH 3aMIUCH NPOQHUIOrpaMMbl Ha IPOQUIOrpaMMe.

L
-
A .
PaccrostHue ot 6a30BOM JIMHUHM 10 BBICIINX TOYEK

BBICTYIIOB M HU3IIHMX TOYEK BIAJNH, MM 0

hy
316111319 2 7 81110

h
6110 1 2 81110

hs
7|71 7]5]6 9 6 2 1315

h,

5 0 9 4 7

hs
2 | 512118 6 8 310713

he
51814122 3 1 0|55

h7
2 | 71611713 8 3 4 1415

hg
31714 7 2 122

hse
0| 8|5]8]5 3 5 0193

h 10
2 |3 1 8 5 51816

BeprukansHoe yBennyenue YB* 10°

010 00 | 00 010

KoHnTpoJibHbIE BONIPOCHI
1. TloBepxHoctu (npouian) NpUIIETaoIUe U peabHbIe.
2. OTkJOHEHHWsT W JOMyCKH (OPMBI W PACHOJOKEHHS IOBEPXHOCTEH: TEPMHUHOJOTHS, BHUJIBI,
YCJIOBHBIE 3HAKH.
[TapameTpsI IEPOXOBATOCTH.
JlaTh orpejiesieHue epoX0BaTOCTH.
3anucarh TOPSAOK YUCIIEH 3HAUEHUH MIEPOXOBATOCTH.
VYcnoBHble 0003HaUEHHS HIEPOXOBATOCTH MTOBEPXHOCTH
IToHATHE BOTHUCTOCTH MOBEPXHOCTH.

Nookow




HNPAKTUYECKOE 3AHATUE Ne6
HN3mepenue pa3mepoB aeTajieil IITAHTeHIUPKYJIEM

[lenp paboTHI: OCBOEHHWE MPHEMOB TNPUMEHEHHS IITAHTCHIMPKYNIS MJs OMNpeesieHus
pa3MepoB JleTaJIeld U MPOBEPKA COOTBETCTBUS 3TUX Pa3MEpPOB 3aJaHHBIM HA ICKU3E WIIM YEPTEXKE,
T.€. OIpeJIeJIeHHE F'OJHOCTH KOHTPOJIUPYEMBIX JeTaleH.

3ajaHue: M3YyYUThb KOHCTPYKLHIO IITAHTEHUUPKYJS, PAacCMOTPETh NOPAJOK OTCYETa
MOKa3aHUU M ONpPENeNUTh Pe3yIbTaThl U3MEPEHUN MO IIKaJaM €ro IITaHTW U HOHUYCa, OCBOUTH
MIPUEMBI U3MEPEHUS pa3MEPOB JeTaNeH pa3HbIX GOPM.

[TpoBecTu n3MepeHust Ha KOHTPOJIUPYEMOIl IeTalIl U OLICHUTh €€ TOJHOCTb.

BpInoaHUTE OTYET B MUCHEMEHHOM BHJIE.

Mamepuanvroe ochawenue: MakeT IITaHTeHIUPKYIHA, mTanreHmupkynu [I-bI25—0,1
(I'OCT 166—289), IIII-11-250—630-0,05 (I'OCT 166—389), IIII-111-0—500-0,05 (I'OCT 166—
89), meranu, 3CKU3bI WIH YEPTESIKH JICTaJICH.

ITopsinok npoBenenust padboTbl
1. O3HaKOMUTHCS C MpaBUIIaMU OE30MACHOCTH MPH BBIOJIHEHUU PAOOTHI.

2. lloBropuTh Ha3BaHUS D3JIEMEHTOB IUTAHT€HLUUPKYJS, HCIOJIb3YSd MakKeT IITaHTeHIUPKYJIs,
cpenctBa u3Mepenust (mranreHuupkyas LI -125-0,1) u yyeOnuk mo mpenmetry «Jlomycku u
TEXHUUYECKUE U3MEPEHUS.

3. PaccMmoTpeTh MOpsIOK OTCYETa MOKA3aHUN ITAHTCHIIUPKYJIIS.

4. Onpenenuth TOJHOCTh BBIAAHHOIO HWHCTPYMEHTAa JUIsl NPOBEACHUS KOHTPOJS pPa3MepOB
U3JICIHSL.

5. M3yuuTh yepTek WM CKU3 IETalH.

6. BBIMOTHUTH U3MEpPEHUs pa3MEPOB UMEIOIIEHCS JeTalli U 3aICcaTh Pe3yabTaThl U3MEPEHUI.

7. OUEHUTh TOJHOCTb KOHTPOJIUPYEMOU JETANIH.

8. CocraBHUTb OTYET.

CpencTBo n3mepeHus

B mpaktuyeckoii paboTe Ui KOHTPOJS pa3MepoB JETalld KUCIOJIb3YeTCs IITAHTEHIIUPKYITh
HII-bI25-01 (puc. 1), nnanazon uzmepenust koroporo ot 0 go 125 mm. llITanreHUpKyIb COCTOUT
W3 IITaHTU 5, Ha KOTOPOM HaHeceHa 1ikaja c neHou nenenus 1 m. Ilo mranre nepeasuraercs pamka
3 co BCIIOMOTaTeNbHON MIKAJIOH 7 HOHWYyca, KOTOpas IO3BOJSET OTCUYMTHIBATH JOJU JCICHUS
mIKanel WTaHry. LleHa geneHus mkansl HOHUYCA Yy paccMaTpuBaeMoro mraHreHuupkyss 0,1 mm.
HItanreHIUpKYJIb CHAOXKEeH ryOkamu 8 JUIsi HApyKHBIX H3MepeHud W 1 i BHYTPEHHHX
U3MepeHull, a Takke 3aXUMHBIM BUHTOM 2. K pamke 3 HOHMyca NpUKpEIUIeHa JHHelka 6
rilyOMHOMEpa U TUIOCKas MpyXKHUHa 4.

[Tpu m3MepeHun OMpenessoT LENI0E YUCIO MUJUIMMETPOB KOHTPOJIMPYEMOIO pa3Mepa Io
IIKaje IUTaHTH, JUIS 4Yero OTCUMTHIBAIOT HAa HEW WITpUX, OMMKaWIIMM MEHBIIUH K HYJIEBOMY
WITPUXY HOHUYCA. DTOT WITPUX, YKA3bIBAIOIINUNA Ha 1I€JI0€ YUCIO0 MUJJTUMETPOB KOHTPOIUPYEMOTO
pa3Mepa AeTanu, HeoOXOIMMO 3allOMHUTh U Jajiee, eciid TpedyeTrcs, ONpeaeNuTh AECAThIE JOJIU
MUJUIMMETpAa MO IIKajde HOoHuyca. [ 3TOro OTCUMTHIBAIOT Ha IIKajJe HOHUYyca IITPUX,
COBIMAJIAIOLIMI CO IITPUXOM IITAHTH, 3alIOMUHAIOT YKCJIO JEJIEHUH OT €ro HyJIeBOro LITpUxa U
YMHOKAIOT Ha ILIEHY JEJIeHHs ILIKaJIbl HOHWYCA. Pe3ynbTaT M3MepeHUs: BBIYHUCIAIOT, CYMMHUPYs
1[€J10€ YHCII0 MUJUIUMETPOB U JIECATHIE OJIU MUILTUMETPA.

Puc.1 IlITanreHnnpKynb
3amepsiemble AeTaan
Jeranu, noanexaiine U3MEPEHHUI0, MOTYT ObITh pasHbIMU. C MCIOIB30BaHUEM YKAa3aHHOIO
CpeliCTBa U3MEPEHHUS IOMYCKAETCs KOHTPOJIb AeTaJIel TUIa TeJl BPAIEHUS WK TeJl, OTPaHUYEHHBIX
nmoBepXxHoCTAMH. [IpuMepsl Takux neraneit n300pakeHbl Ha puc. 2 (3CKU3 JACTalIM TUIIA «BaJI») U 3
(3cKM3 AeTany, OrpaHUYEHHOM IIOCKUMH IOBEPXHOCTSIMHU).



HeoGxomumo, uroObl  TpeGoBaHMsI K  TOYHOCTH  M3MEPEHMH  MOTIH  OBITH
IIPOKOHTPOJIMPOBAHBI UCIOIb3YEMBIM CPEACTBOM U3MEPEHHUS.
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[Ipy w3yueHWM SCKHM3a JETaIH, MPEIINoJiaracMod K H3MEPEHHUIO, HEOOXOIUMO ONPEICIIUTh
JIOTYCK Ha pa3Mepbl, YKa3aHHbIE HAa ICKU3€, M IMPOBECTU pacyeT HAUOOJBIIMX M HAUMEHBIIUX
MpeAeNIbHBIX pa3mMepoB. Bce pesynbTaThl mpeacTaBuTh B Buae Tabmuibl. Hanpumep, nis peranu
THIA «Ball», IPUBEACHHOW Ha pHC. 2, — 3TO JNaHHbIe TaOm. 1.1, a mnusg nmeranu, orpaHUYCHHOM
IJIOCKMMH MTOBEPXHOCTSMH, KaK U300pakeHo Ha puc. 3, — Taour. 1.2.

OcranpHble pa3Mepsl JeTald CBOOOIHBIE, T. €. MOTYT UMETh JIOCTATOYHO OOJIBIIYIO BETHUUHY
JIOTTYCKa, OTpeieseMYO0 10 CIeMaTbHBIM Ta0INIlaM, ¥ KOHTPOJIIO HE MOJIeXKaTt.

Taénuua 1.2. [lonyck n npefentHble pazMepbl MU3MEpAeMon AeTanu,
OrpaH1M4YeHHOM NNOCKOCTAMMU

TIpepeARHEIN pazMep, MM

Ta6nuua 1.1. fonyck v NnpefenbHbIe pa3mepbl U3MEepPAEMOR aeTanu
TUNa «Ban»

Pasmep, MM

Aonyck, MM

TIpepeABHEIT pasMep, MM

HaHOOABIIANR

HaWMeHBIIHH

Paszmep, MM

Aonyck, MM

HaHOOABIIHH

HauMeHBIIHH

2503

03

25,3

25

38+0,1

0,1

38,1

38

50702

0,2

50,2

50

20+03

03

20,3

20

18,

0,1

18

17,9

40

39,7
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IHoaroroBka Kk u3MepeHUsAM

IIpoBenenne nusmepenui

[Ipu mpoBeneHnn U3MEpPEHHH JeTanb TOJKHa ObITh B JIEBOM pyke, MpUYeM HEOOXOAUMO
yIAEpXKHUBaTh JETalb HeNaleKo OT I'yOOK INTaHreHUUpKyns. OJHOBPEMEHHO OOJIBIIUM MalbLEM
MPaBoil pyKH, KOTOpas MOAACPKHUBAET €ro ITaHry (IIeHKy), HE0OX0AUMO MepeMeIaTh paMKy J10
IUIOTHOTO ~ CONPUKOCHOBEHHS  HM3MEPUTEIbHBIX T'YOOK IITAaHTCHIUPKYIS C H3MEepsIeMoi
MOBEPXHOCTBIO, HE JIOMycKas ux mepekoca (puc. 4). IlonoxxeHne paMku HEOOXOIUMO 3aKPENUTh
3a)KMMHBIM BUHTOM.
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I[JIH TOYHOIO OTCUeTa MOKa3aHUW CcO IIKaja INTaHTd H HOHHMYCAa IITAHTCHIUPKYJIb



HeoOXO0IMMO JAepKaTh NpsAMO Tepen riazamu. [IpaBuiibHOE HampaBlieHHWE B3TJs[a Ha MIKATY MPHU
oTcueTe MoKa3aHu BUIHO Ha puc.S. Pe3ynbrarel u3MepeHnii Tpedyercs 3anucarh.
Conep:xxaHue oT4yeTa
1. TmatenabHO MPOTEPETh MOBEPXHOCTU JETANH, TOJUIeKAIINE KOHTPOJIIO, IS YAICHUs HATUIIINX
4acTUYEK METaJljIa, HAIIPUMEP CTPYKKH.
2. Yka3zaHue TeMbl, e’ paboThl, 3aJaHus, CPEICTBA U3MEPEHUSI.
3. UBoOpaxkenue sckuza mranreHiupkyas HII-II 25-0,1 mo T'OCT 166—89 c omnucanuem
Ha3BaHWM IIEMEHTOB, U3 KOTOPBIX OH COCTOMT.
4. 3anuch nopsiika OoTCUeTa MOKa3aHUM CO IIKaJl IITAaHIM U HOHUYCA U OINpEAEICHUE PEe3yJIbTaTOB
U3MEpeHusl.
5. N300paxenne 3cKu3a U3MEpIeMOi IeTaH ¢ yKa3aHuEM pa3MepOB.
6. 3anuch JaHHBIX, TOJIYYEHHBIX IPU U3YYEHUU YepTeka WU 3CKH3a U3MEPSIeMON JeTalu.
7. 3anuck pe3ysibTaToOB U3MEPEHUH.
8. 3aKyIr0YeHre 0 TOJHOCTH KOHTPOJIUPYEMOM JIETAIIH.
9. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.
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B cooTrBercTBUM ¢ mNpaBWIIOM H3MEPEHUH KaXKJOr0 U3 pa3MepoB IO IlKaJle IITaHTH
OTIPEACIISUIH 1IETI0€ YUCIIO MIJUTUMETPOB (LIeHA ACTECHUS KAl — | MM), T.€. OTCUMTHIBAIM IITPUX
Ha IIKaJe MTaHT Y, OJIMKaWIIui HAMMEHBIIUN K HYJIEBOMY IITPUXY HOHUYCA.

[lo wmkane HOHMYcCa ONPENEISIM JECAThIE TOJIM MUJUIMMETPA, AJI YEro OTCUUTHIBAIU
NEpBBIA IITPUX HA IIKaje HOHMWYCA, COBIAJAOUIMI CO IITPUXOM Ha IIKAJIEe IUTaHTH, ONPENEIIsIn
€ro MOPSAJIKOBBIII HOMEp U YMHOXKaJM Ha LIEHY JeJIeHUs IIKaJbl HOHUYcA (IJIs MCIOJB3YEeMOro B
pabote mrtanreHuupkyias — 0,1 mm).

Hamnpumep, pasmep 18,1 MM Ha mikanax mITaHTEHUUPKYIIS TOKEH UMETh BU, KaK MOKa3aHO
Ha puc. 6.

JlanHble, TIOMyYeHHBIC MPU WU3YUYEHUU ICKU3a JIeTalH, MPHUBEACHBI B Ta0JHIE JOMyCKa U
Mpe/iebHBIX Pa3MEPOB U3MEPSEMOIl 1eTall TUIIA «BaJI».

Bocnpoussectu Tabm. 1.1.

I[aHHBIe, IMOJIYYCHHBIC B ITPOLCCCC KOHTPOJIA COOTBECTCTBYIOIIUX PA3SMEPOB!

Paszmep, MM JIeCTBUTENBHBIN pasMep, MM
20"%° 20,1
10+0,1 **-0,2 17,9

Ha 3axmountensHOM 3Tame paboOThl MpoOBeIeHa OIEHKAa TOAHOCTU JeTanu. Jleranb
CUMTACTCS] TOMHOM, €CITU JEUCTBUTENBHBIA pa3Mep JETadud MEHbBIIE HAaWOOJBIIETO0 MPEaeTbHOTO
pa3mepa, 00JIbIlIe HAUMEHBIIET0 MPeAEIbHOI0 pa3Mepa WK PaBeH UM.

3ak/04eHHe 0 TOJHOCTH KOHTPOJUPYEMOMH [1eTajiu: JIeHCTBUTENIbHbIE pa3Mephl JeTalu
THMA «BaJl», KOHTPOJb KOTOPBIX MPOBOJMJICA B JIAOOPATOPHO-MIPAKTHYECKON pabore Ne 2,
YIIOBJIETBOPSIIOT YCIOBHIO TOAHOCTH. Ha OCHOBaHMM 3TOr0 A€Taib NPU3HAETCS TOAHOM.

KonTpoabHbIE BONPOCHI
Kakue Tumbl ITAaHr€HUHCTPYMEHTOB Ha3bIBAIOT MITAHT€HIIMPKYIIMU?
Kaxkne cymecTByrOT BUABI IITAHT€HIIUPKYJIEH?
Kaxkue pazMepHble mapaMeTpsl 1eTajieill XapakKTepru3yroT BU IITAHTEHIUPKYIIsS?
W3 KakuxX 3J€MEHTOB COCTOMT INTaHTeHIHpKyb [TI1]-17
C Kaxoi LeIbI0 UCTIOIb3YETCsI HOHUYC?
C KaKo#l TOYHOCTHIO MOYKHO KOHTPOJUPOBATH pa3MEPhI C MOMOIIBIO IITAHTCHITUPKYJIS?
Kakum 00pa3oM BEIUUCISIETCS PE3YIbTaT U3MEPECHHSI IITaHT CHIUPKYIeM?
B kakoM ciyyae u3MepeHHUsl ITaHTeHIUPKYJIEM HENPUMEHUMBI?

® NOo v A WDN =
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HNPAKTUYECKOE 3AHATHE Ne7
HN3mepenue pa3mepoB aeraJieil rJialkKuM MUKPOMETPOM

[lenp pabOTBI — OCBOUTH MPUEMBI MPUMEHEHUS TIAJAKUX MUKPOMETPOB IJI U3MEPEHUS
pa3MepoB U OTKJIOHEHUH (POPMBI MOBEPXHOCTEN JAeTalIel MAIIHH.

3agaHme — M3MEpPUTH INIAJIKUM MUKPOMETPOM JIHAMETP 3JEMEHTa Bajla U OTKJIOHEHUS
(hOpMBI €r0 MOBEPXHOCTH.

OobopynoBanue:

Hszmepsemasn demanb—mueranb aBTOMOOMISA B (hopMe IMIIMHAPHUYECKOTO Bajia, HAIPUMeEp
(puc.1), HomuHanBHBIN pazmep oT 10 g0 25 mm, aimuHa oT 50 10 100 MMm.

Buinyckrou KnnanaH

Cpedcmeo uzmepenus — TIAIKUN MUKpoMeTp (puc. 2), nuana3on uzmepenus ot 0 10 25 MM, 1ieHa
neneHus mKansl Oapadana 0,01 mwm.
Omnmcanue yCTpoiicTBA MHUKpPOMETpa W TEXHUKHM HW3MEPEHUs,
JUcHUIUIMHE JIOMyCKH U TEXHUYECKUE U3MEPEHHUS.

BoinosineHnue padoTni:
N3yuuTh M0 MOCOOMIO YCTPOWCTBO U OCHOBHBIE MApaMeTPhI INIaJIKOI0 MUKPOMETpa
N3yuuts cxemy uzMepeHus (MpuBeAeHa B OJIaHKe 0TYETa)
W3yunth u3MmepseMyro JeTalb, MOJACUYUTATh MO YEPTEXKY BEIUYHHY JOMYCKOB Ha HM3MEpSEeMbIe
pa3Mepsl B MKM.
Onpenenuts MPUTOAHOCTh MUKPOMETPA AJIsl BHITIOJTHEHHSI U3MEPEHUs (CM. BBEJICHNUE)
BBIMOTHUTE H3MEpEeHUS
O06paboTaTh pe3ynbTaTbl U3MEPEHUS
OmnpenenuTs TOAHOCTh U3MEPSIEMON JIeTalH
3aHecTH pe3yabTaThl U3MEPEHUI B OJIaHK OTYeTa
Onucanue ycmpoiicmea Mukpomempa u mexHuKu usmepeHus
OTOT MpUOOP CIYKUT ISl TOYHOTO OIpeesieHs] HeOOIBIINX HAPYKHBIX pazmepoB LleHa neneHus
€ro IIKaJIbI, PACIOJIOKEHHOM 0 OKPY>KHOCTH OapabaHna, coctasysieT 0,01 M.

2

3 4 5 6 i

CIIPpaBOYHBIC MaTCpUajbl II0

Puc. 2. MukpomeTp rinagkuil ¢ 1uamna3zoHoM u3mepenus ot 0 1o 25 MM
1 — ckoba; 2 — msTKa; 3 — MUKpPOMETpPUYECKHii BUHT; 4 — cTomop; 5 — ctebenb; 6 — Oapaban;
7 — KOPITYC TPEIIOTKH; § — TPeIoTKa

OcHOBaHMEM MHKpOMeETpa SBJISeTCS CKoOa, a MepedaTOYHbIM YCTPOHCTBOM CIIYKUT
BUHTOBAs I1apa, COCTOSIIAs M3 MHUKPOMETPUYECKOIO BHHTA 3 W MHUKPOMETPUYECKOW TIaillKH,
pacrionioskeHHOH B cTebie 5. B ckoOy 1 3ampeccoBansl natka 2 u crebens 5. M3mepsiemas neranib
OXBAaTBIBACTCA H3MEPUTEIbHBIMU IOBEPXHOCTSIMU MHUKpPOBUHTa 3 U mnartku 2. bapaban 6
MPUCOECTUHEH K MUKPOBUHTY 3 KOPILyCOM TpeuloTku 7. [y mpuOIMmKeH!ss MUKPOBUHTA 3 K MSTKE
2 ero BpamaroT 3a 6apabaH WIM 3a TPEIIOTKY NMPAaBOW PYKOH MO 4acOBOU CTpesike (0T ceds), a 1is
ydaJIeHUs MUKPOBUHTA OT IMATKHU €r0 BPALAlOT MPOTUB YacOBOW CTpeNikH (Ha cels). 3aKperisoT
MHUKPOBUHT B TpeOyeMOM IOJIo)KeHHH cTornopoM 4. IIpy NIOTHOM CONPUKOCHOBEHUU



U3MEPUTENIBHBIX IOBEPXHOCTEM MHUKpPOMETpPA C IOBEPXHOCTBIO HM3MEPSIEMON JETalu TpPELOoTKa
MIPOBOPAYUBAETCSA C JIETKUM TPECKOM, HE J1aBasi NPEBBICUTh U3MEPUTEIBHOE YCUIINE MUKPOMETPA.
Iloozomogka k uzmepenuro

1. HuiuHapUYECKyI0 TOBEPXHOCTh JJIEMEHTA Bajla, KOTOPBIM 3aJaHO HU3MEPHUTh, TUIATEIHHO
IIPOTEPETh YUCTOM TKAHBIO Ul YAAJICHUS HAJIUIIIMX OCTATKOB CTPY)KKH, OK&JIMHBI, LIUIaMa U
CMa304YHO-0XJIAKJAOLIEN KUIKOCTH.

2. IlporepeTb MHUKPOMETP YUCTOH TKaHBIO (OCOOCHHO TIIATEIHHO H3MEPHUTEIbHBIE MOBEPXHOCTH
MUKPOBHHTA 3 U TISATKH 2).

3. [IpoBeputh cBoOOMy cromopa 4, MIABHOCTh PabOTHI TPEMIOTKH 8 (CM. pUC. 2) U JIETKOCTH
BpallleHHs MUKPOBHHTA B MUKpOTaiike U cTebie.

4. Ilepen  uU3MEpEeHUEM  IPOBEPSAIOT  HYJIEBOE  IOJOXKEHUE  MHUKpOMeTpa.  BpaieHuem
MUKPOMETPUYECKOIO BHHTA 3@ TPEUIOTKY CBOJAT HW3MEPUTENbHBIE TOBEPXHOCTH  JI0
COIIPUKOCHOBEHUSI MEXAy cO0OM MM C YCTaHOBOYHOW Mepoi (NpH Ipeaenax W3MEpEeHus He OT
HyJs1). Bpaienue npekpaiaror rmociie nosBJICHUs MIETYKOB TPEIIOTKH.

Puc. 4. U306paxeHue 1mkai MUKpOMETpPa B MOJIOKEHNUU TPABUIIbHOM yCTaHOBKH Ha «O»

Ecnu Takoro coBnaieHust HET, TO MUKPOMETp yCTaHOBJIEH Ha «O» HETOYHO U U3MEPSTh UM

HEIb34.
YceranoBka MUKpoMeTpa Ha «O»:

[TpoBepsitoT TOKa3aHUsT MHKpoOMeTpa. Eciam HyseBble INTPUXH HA IMIKaNax CcTedis u
O6apabaHa HE COBMAJAIOT, TO MPOM3BOJAT YCTAaHOBKY MMKpPOMETpPAa Ha HYJb: IMpPH CBEAECHHBIX
M3MEPHUTENBHBIX TUIOCKOCTSAX CTOMOPSAT MHUKPOMETPHUYECKHH BHHT; OTBOPAYMBAIOT KOJIAYOK
(raiiky), mpukperstomuii 6apabaH K MHUKPOMETPHYECKOMY BHUHTY; OCBOOOXKIaroT OapabaH OT
CIETJICHUST C BHHTOM; ITIOBOPAYMBAIOT €ro JI0 COBMAJIEHHS HYJIEBOTO MITPHXa C MPOJOIBHBIM
IITPUXOM CTEeOIsI W CHOBa 3aKkperuisaioT OapabGaH. OnsATh NPOBEPSIIOT COBMNAJEHHE HYJEBBIX
nokazanuid. [Ipu MJIOTHOM CONMPMKOCHOBEHHHM W3MEPHUTEBLHBIX MOBEPXHOCTEl MHKpPOMeTpa
TpPemoTKa MPOKPYYHBAEeTCA ¢ JerKHM TPeCKOM, BpallleHHe MHKPOBHHTA cjeayeT
NPEKPATHTD MOCJIe TPEX MIETYKOB.

Puc.5 3akpennienue 6apabana MUKpOMETpa KOPITYCOM TPEUIOTKH

TexHuka U3MepeHuil MUKPOMETPOM

IIpu u3mepenun MukKpomeTp OepyT JIeBOM pyKo# 3a ckoOy, a GOJBIIMM U yKa3aTeJIbHbIM
NaJblaMl TPaBOW pPYKHM BpallalOT TOJIOBKY OapabaHa 10 TeX MOp, INOKa H3MEpPHUTEIbHbIE
MIOBEPXHOCTU MUKPOMETpA He OyyT OXBaTbIBaTh U3MEPSIEMYIO YacTh JETallu.

3aTreM BpalLlEHUEM BUHTA C TPEUIOTKON CBOJAT U3MEPUTEIbHBIE IOBEPXHOCTH 0 INIOTHOTO
COIIPUKOCHOBEHUS MX C U3MEPSIEMOM eTajbio U MOSIBICHHS LIETYKOB TPELIOTKHU (He Oosiee Tpex!).
[Tpu 5TOM BaskHO M30€kKaTh EpeKoca AeTall OTHOCUTEIBHO OCH U3MEPEHHS, Il Yero MPaBHILHOE
IIOJIOKEHHUE HAXOIAT NOKaYMBaHUEM MUKPOMETPA.



Pe3yabTaT M3MepeHHMil pazMepa MHKPOMETPOM TMOJCUYHUTHIBAETCS KaK CyMMa OTCUETOB IO
mikane crebns 5 u 6apabana 6. Ha cTebne HaHeceHbI 2 mIKaibl: CHU3Y — C 1IEHOH JaeneHus | MM u
ceepxy — 0,5 mm. [{ena mkaner 6apadana — 0,01 mm.

IMoka3aHus Mo WIKAJIAM [JIAJIKOTO0 MUKPOMETPA MOJACYUTHIBAIOT B CJIe1YIOIIeM NOpsAKe:
1. CHagana CYMTHIBAIOT, CKOJBKO IIEJBIX, HE 3aKPHITHIX 0apabaHOM, MUJUTUMETPOB MOJIYIUIIOCH TI0
ondpoBaHHOM, HIDKHEH ITKaJie Ha cTebe 5 -uucio uenbix MMm(Ha puc.— 15,00 Mmm)

2. IlpoBepsIOT TO BEpXHEH IKaje HaJMYUEe PUCKHU, PACTIOIOKEHHOW INpaBee OT PUCKU HIDKHEH
mkanbl. Ecnu pucka mpocMaTpuBaercs, 3HAYUT, K LEJIOMY YHUCTY TMOJYYEHHBIX MHJUITMMETPOB
nobasinsercs emte 0,5MM — (Ha puc. PUCKU HE BUJIHO - 3HA4UT, ocTaetcs 15,0)

3. Ilo mkane 6apabaHa YATAOT 3HAYCHUE IITPHUXA, OJMIKAKIIETO K MPOJOILHOMY IITPUXY CTEOIsS
(1a puc. ato yucio 0,20 mm).

CnoxuB 3Ha4YEHUS, TOJIYJArOT TTOKA3aHUs MUKpOMETpa (Ha puc— 3To uncio 15,20 mm).
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Takum 00pa3oM, HYXHO H3MEPHUTh pa3Mepbl JIEMEHTa Baja IO CXEMe M 3amucarb
PE3yIbTATHI B COOTBETCTBYIOLLYIO TAOIULLY
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O6paboTka pe3ynbTaTOB U3MEPEHUS

[To pe3ynapTaramMm H3MEpeHHUs IUAMETPOB Baja, 3aMUCaHHBIM B OTYETHOM OJIaHKe, YdJalluecs
JOJI?KHBI HaWTA HauOOJIBIINNA M HAWUMEHBIIUH ANaMCTpPbI Bajla U MOACUYUTATL BCIWMYHWHY KaXXJI0r0
OTKJIOHEHHS (JOPMBI MOBEPXHOCTHU Baja B OTACIBFHOCTH B CIEIYIOIIEM MOPSIKE:

1. OsanbHOCTH MOACHUTBIBACTCA IJId KaXAOT0 AUaMCTpPaJIbHOro CCUCHUA KaK BCIWYMHA
MOJIyPa3HOCTH TUAMETPOB:

Aol = MAOB”: MAOB”: galll—d6lll

2. KoHyco0oOpa3HOCTh TOACYHMTHIBACTCS KaK TONYpa3HOCTh  OJWHAKOBO  HAlpaBJICHHBIX
JUaMETPOB, U3MEPEHHBIX B CEYEHUSX, PACIIOIOKEHHBIX Y Pa3HbIX TOPLIOB BaJla:

gal—dalll AkoH(6) = (2161—d6]_H

AxoH(a) =

3. BoukooOpa3HOCTh WM CEITI000Pa3HOCTh TOJCYUTHIBAIOT KaK TOJYpPa3HOCTh OJIMHAKOBO Ha-
MPaBJIEHHBIX TUAMETPOB, U3MEPEHHBIX B CEUEHUSIX, PACIOJIOKEHHBIX OJHO Yy TOpla, a JAPyroe B
CeperHEe BaJia:

dal—dall dol—do Il

Abou(a) = > A60u(0) = >

Ecmu ANaAMCTPhI B CPCAHNUX CCUCHUAX OKA3bIBAKOTCA GOHBIHG, 4YCM Yy TOpLOB, TO OTKJIOHCHHUC
(hopMBI Ha3BIBAIOT 0OYKOOOPA3HOCTHIO, a €CIIM Y TOPIIOB TUAMETPhI OOJIbINE, YeM B CEPEIUHE, TO
HA3BIBAIOT CETI000Pa3HOCTBIO.



Bo Bcex crmyyasix BEIYUTAETCS U3 OOJBIIErO AUaMeTpa MEHBIINH.

B rpady oTdyerHoro 6saHKa 3amMCHIBAIOT HaWOOJIBIIYIO BEJIMUYMHY OTKIOHEHUS (POpPMBI U3
YKCJIa U3MEPEHHBIX B PA3HBIX CEYECHHUSX.

Onpenenenre roJHOCTA U3MEPEHHON IeTalln

Jerans nmpusHaeTcs TOJHOM, €CIM ACUCTBUTEIbHBIE PAa3MEphbl AUaMETPOB, U3MEPEHHBIE BO
BCEX TMOJIOKEHUSIX, HA3HAYCHHBIX CXEMOM M3MepeHus, He BBIXOJAT 3a Mpelesibl HauOOJbIIEro U
HAaMMEHBUIETO MPEAETbHBIX Pa3MEPOB MO YEPTEXKY JETaU U €CIH BEIHMYUHBI OTKIOHEHUS (OPMBI,
MOJICYMTAHHBIE TMPH 00pabOTKE pPEe3yJIbTATOB H3MEPEHMs, HE TPEBBIIIAIOT BEIMYMHBI JOMYCKa
¢dbopmbl, ykazaHHoro B yeptexe. Eciu nomyck GpopMbl Ha YyepTeke OTAEIBHO HE YKas3aH, TO 3a €ro
BEJIMUUHY OepyT JOMYyCK pa3Mepa U3MEpsieMOro JIEMEHTa JeTalH.

OTueT 0 BHINOTHEHNUU PAOOTHI:
1. 3anoAHUTH B OTYETHOM OJIaHKE 3aKITIOYUTENbHBIE Ipadbl:
3aHECTH B OJIAHK UTOTU 00paOOTKHU pe3ysIbTaTOB U3MEPEHUS;
OTIpEeACNIUTh TOJHOCTh M3MEPSIEMOro pa3Mepa u (opmbl U 3amucath 3TO OmpeneseHue B rpady
OJ1aHKa;
MIOCTaBUTh CBOIO MOJIKCH O BBHIIOJHEHUH JIaHHOM J1a00paTOpPHO-TPAKTUUECKOM paboThI;
[IOCTaBUTh ATy BBINOJIHEHUS JaHHOU paOOTHI.
2. IlpenbsBUTh PYKOBOAMTENO pabOThl M3MEPEHHYIO J[eTallb, TJIaJIKUi MUKPOMETpP B TOH Ke
ycraHoBke Ha «O», B KOTOPOH HCIIOHSUIUCH H3MEPEHHSI, U 3aII0JTHEHHBIA OTYETHBIN OJIaHK.
3. [locne npunATHsa pabOTHl PYKOBOJUTEIEM YUALTUICS TOJKEH:

Ilpomepemys uucmoii mranvio usmepumenbHovle N08EPXHOCIU MUKPOMEMPA

Oc600600ums cmonop Mukpomempa u YCmMaHo8UmMs MUKPOMEMpP HA HAUMeHbUUl npeoei
€20 uzmepeHnus (Ho He NpueoOUMb 8 CONPUKOCHOBEHUE USMEPUMETbHbLE NOBEPXHOCMU MUKPOMEMPA
u namxu)

VY0XUTh MUKpOMETP B QYTIISip U psSAOM € QYTIAPOM HA CTOJ TOJOXKHTH H3MEPEHHYIO

JeTalb.

MNPAKTUYECKOE 3AHATHUE Ne8
IIpoBepka roqHoOCTH 1€TaNH € NOMOIIBIO KAJTHOPOB

Lenb pabotsi: [IproOpecTu HABBIKK pacyeTa MpeledbHbIX Pa3MepOB TIaJAKHX KaTuOpOB.
Xon paborsr: 1.
O3HaKOMHUTBCS C TEOPETUYECKON YaCThIO
OTBETUTH HA KOHTPOJILHBIE BOITPOCHI
Teopernyeckas 4acrb
KoncTpykuuss kanudpos
1. Tunbl KaJaMOpPOB U 00J1ACTH UX IPUMEHEHHUSA
B MammHOCTpOEHHHM IIMPOKO MCHOJB3YIOT TaK Ha3bIBAEMbIM aJbTEPHATHUBHBIA METO
KOHTPOJISI TONHOCTH u3aenuid. OH MO3BOJSET pa3feiuTh MPOAYKIHIO HAa TOAHYIO U JePEeKTHYIO.
[Ipu o5TOM JeHCTBUTENbHbIE 3HAUEHUS MPOBEPSIEMOro IapaMerpa HE ONpeleNsioTcs, a
ycTaHaBnuBaeTcss (akT ero COOTBETCTBUA HOpMmartuBy. llpu ajmbTEepHATUBHON TMpPOBEpKE
reOMEeTPUUYECKUX MapaMeTpoB U3eNINN Haubosee YacTo MPUMEHSIOT KaIUOpBHI.
Kanubpamu Ha3bBaloT OECHIKAIbHBIE HW3MEPUTENbHBIE WHCTPYMEHTBI JJIsi TMPOBEPKH
JIMHEWHBIX pa3MepOB, YTJIOB,

Npoxgduan
cmapaka

Y 1 Henpaxodnas
| B ¥ cmapona

b
Puc. 1. I'mankas kanuOp-ckoba (a) u mone ee 10myckoB (0)
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Puc. 2. Tmamkas xamuOp-npoOka u marme ee A0myckoB (0)

(opMBI ¥ B3aIMHOTO PacIlOJIOKEHUS TIOBEPXHOCTEH. Pa3nuyaroT HECKOJIbKO BUJIOB KaJIMOPOB.

['mankue kamuOpwI-cKoOBI (puc. 1) ciaykar Ui KOHTPOJIS JUIMH M JUAMETPOB HAPYKHBIX
noBepxHocTel. OHM MOTryT OBITh OJHOCTOPOHHMMM M JABYCTOPOHHMMM, OAHOIPEAEIbHBIMH U
IBYXHENEeNbHbIMU. OmHONpENeNnbHble KaTUOpPBI-CKOOBI ~ J€TAal0T WJIM  NPOXOJHBIMH, WU
HEeNpOXOIHbIMU. /{111 KOHTPOJIS pa3MepoB 8-T0 KBAIUTETa TOUHOCTH (M MEHEE TOUHBIX) IPUMEHSIOT
KaJHOpBI-CKOOBI €O CMEHHbIMH TyOkamu. Jlnsi KoOHTposis Ooyiee TOYHBIX U3AENuil (1o 6-ro
KBaJIUTETa) pabovne MOBEPXHOCTH KATMOPOB OCHAIIAIOT TBEPIBIM CIUIAaBOM. B MenkocepuitHoM u
€IMHUYHOM TIPOHM3BOJICTBE KATHOPHI-CKOOBI JIENAIOT U3 JIMCTA, B KPYITHOCEPUITHOM M MacCOBOM —
U3 MOKOBOK Y OTJIMBOK.

Iaokue kanubpwi-npooku (puc.2) cayxar s KOHTPOIIsS oTBepcTril. KOHCTPYKTHBHO OHU
BBITIOJIHEHBI B BUJIEC PYYKH U paboyeil yactu. Paboyast yacTb MOKET OBITH C/I€TaHa 320/IHO C PYYKOi
WIA B BUJE BCTABOK M HACaJOK, Y KalIUOpPOB-NPOOOK, MPEIHA3HAYEHHBIX Ui KOHTPOJII TOYHBIX
otBepcTuil (6—12-if KBanMTET), BCTABKH JIENAIOT U3 TBEpAOro cruiaBa. KamuOpsl-ipoOku OBIBAIOT
OJTHOCTOPOHHUMH U JIBYCTOPOHHUMHU. OJTHOCTOPOHHUE JEJIAI0T MPOXOJHBIMHU MM HEITPOXOAHBIMH.

['maaxue xanuOpbl MO3BOJISIIOT KOHTPOJIUPOBATH JIHEHHbIe pa3mepbl oT 0,1 1o 3150 mm. C
YBEJIMYEHUEM DPAa3MEpPOB MOTPEHIHOCTh KOHTPOJISl BO3PAcCTaeT B CBA3M C POCTOM YIPYTHX
nedopmaruii KanmuoOpoB.

VY raankux KanuOpoB-npoOok npoxoaHas cropoHa (IIP) mmeer HaumeHbIIMI NpenenbHbIH
pasmep (T. €. JOJKHA MPOXOAUTH B OTBepcTHe), a HemnpoxoaHas (HE} — wmmeer nHamGompimit
IpelenbHbl pa3Mep (T.e. HE JOJDKHA MPOXOJIUTh B oTBepcTHe).! Y Triaikux KaauOpoB-cKOO
npoxonHas ctopoHa (IIP) umeer nHambonbmmii mpenenbHbId pasmep, a HempoxoaHas (HE) —
HauMmeHpMid. Ilo HasHaueHuio kamuOpsl gensarcs na pabouue (P), mpenHazHaueHHBbIE IS
npoBepku Jeraneil pabounmu u koHtposiepamu OTK, mpuemnsie (II) — s koHTpONs mertaneit
MPEJCTaBUTENIIMU 3aKa3unKa, KOHTposbHbIe (K) — /1 mpoBepku pabounx ¥ MPUEMHBIX KaauOpoB
B IPOIIECCE UX U3TOTOBICHHS M IKCIUTyaTanuu U KOHTpKamuOps! (K,— W) —m1st KoHTpoIIst m3HOCa
pabouux KaauOpoB.
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Puc. 3. Buasl kanuGpos:
1 — u3mepuTENIBbHAS TUNIOCKOCTh, 2 — HANPABJIAIOMIAs MIIOCKOCTh, 3 — U37eNHe, 4 — PUCKU

Ha xaimOpax MapKupylOT WX BHJA, TPOXOJHYHO W  HENPOXOIHYIO CTOPOHBHI,
KOHTPOJMPYEMbIi HOMUHAJIBHBINA pa3mep, 0003HAUEHHE MPOBEPSEMOro IMOJIsl JIOIyCKa, TOBAPHBIH
3HAaK 3aBOJa-U3TOTOBHUTEIIS.

Kanubpor ons konmpons pazmepos no gvicome u 21youHe pazHOOOpa3HbI KaKk MO KOHCTPYK-
UM, TaK W 10 TPHHIOUNY JeiicTBusa. Hambornee WacTo MpUMEHSIOT KaauOpbl, paboTarolmue Io
METO/Y «CBETOBOH 1menu» (puc. 3, a). [IpenenbHble CTOPOHBI 3TUX KAIMOPOB 0003HAYAIOT OYKBaMU
b (6onpmas) u M (MeHbIIas).

Konycnvle xanubper (puc.3,6) mpeqHazHAYCHB s KOHTPOJS TIIATKUX KOHHUYECKHUX
noBepxHocTed. Hambosnee 4acTo MMU KOHTPOJIMPYIOT KOHHYECKHE XBOCTOBHUKH HHCTPYMEHTOB
(xanuOpBI-BTYJIKH) U KOHUYECKHE OTBEPCTHUA I MX KperieHus (KanuOpsl-ipoOku). [lpenenbHble
MOJIOKEHUS KaMOpOB OTHOCHUTENHFHO KOHTPOJUPYEMON MOBEPXHOCTU OINPEAENSIOT MO JIBYM



pHUCKaM, HaHECEHHBIM Ha KanuoOpe. OOBIYHO TaKue KaNUOpPbl MPUMEHSIOT B KOMILJIEKTE, COCTOSILEM
13 KanuoOpa-mpoOku, KammOpa- BTYJIKH M KOHTpKaymOpa-nipoOku. [locnennuii nmpegHazHaueH 1is
TOT0, YTOOBI MOYKHO OBUIO MPHUITACOBATh KaTHOP-BTYJIKY K KaTHOpy-TIpoOKe MO Kpacke.

Kanubpvr ons npoeepku gopmvl u 83aumHo20 pacnonoxceHuss nosepxrocmeti (puc. 3,B)
OTIMYAIOTCS  OOJBIIMM  pa3HOOOpazueM  KOHCTPYKIMH. MMH  MOXHO  KOHTPOJIMPOBAThH
MapajuiebHOCTh IUIOCKOCTEH, COOCHOCTh OTBEPCTUH, CUMMETPHUYHOCThH Ma30B, MapajlieIbHOCTh
TUIOCKOCTH M OCH OTBEPCTHS, IUTULIEBBIC BAJIBI U BTYJIKH H T. [I.

Pe3zvbosvie kanubpwvi ciyxatr Uil KOMIJIEKCHOTO KOHTPOJsi pe3bObl. HapyxkHyro pe3ply
KOHTPOJIHPYIOT KAITHOPOM-KOJIBIIOM, 8 BHYTPEHHIOI0 — KaTuOpoM-1IpoOKoii. Pe3r0oBbie KamuOpsl
W3TOTOBJISIIOT U IPUMEHSIOT KOMIUIEKTaMH, B COCTaB KOTOPHIX KPOME pe3b00BOT0 KanOpa BXOIAT
KOHTPOJIbHBIE TPOXOJHBIE W HENMPOXOJAHBbIE KanmuOpwl. Hapsny ¢ HeperyiampyeMbIMH KaluOpamu
MPUMEHSIIOT U peryaupyemsble. [locnennne HacTpauBarOT O YCTAHOBOYHBIM PE3bOOBBIM KaJIUOpaM,
KOTOPBIE B 3TOM CITy4ae TaKXKe BXOJSAT B KOMIUIEKT.

Ipoghunvrvimu wabronamu Ha3bIBAIOT TUIOCKUE KATMOPHI 711 KOHTPOJIS Tpoduist (HacoHHBIX
noBepxHocTed m3aenus. KOHTpoiab TakuM IIAaOIOHOM MPOHM3BOISAT METOJOM «CBETOBOH IICIHY.
ToyHOCTh W3rOTOBJIEHHSI CaMOTO MPO(GUIBLHOrO MIAOJOHA W €ro M3HOC MPOBEPSIOT KOHTPIIAO-
noHamu (puc. 3, r). KanuOpsl M3roToBISAIOT U3 KOHCTPYKUMOHHBIX (ctamb 15, 20, 25X, 20X),
uHctpyMeHTanbHbIX (Y10 H YV12) u uncrpymentanbsbix JerupoBanubix (XI7, XI'C, XBI', 9XBI)
cranedl. OcHaieHue paboueld yacTu KaiauoOpa TBepabiM ciuiaBoM BK8 B Heckosbko 1ecsiTKOB pa3
MOBBIIIAET €T0 CTOMKOCTH MO CPABHEHHIO C KaJTUOPOM U3 YIIIEPOIUCTON UHCTPYMEHTAIBHOM CTalu.
Paboune moBepxHOCTH KaaHOPOB MMOCIIE TEPMUUYECKOW 00pabOTKH TOIHKHBI UMETh TBEPAOCTh 56—
64 HKC.

2. UcnosiHuTeIbHBIE pa3Mepbl M TeXHHYeCKUEe TPefoOBaHus KAJMOPOB U MA0J0HOB

HcnonmuuTenbHble pa3Mmepbl KaauOpoB paccuuThiBaloTca 1o (opmynam Tabn.l wumm
onpexnensitores no 'OCT 21401-75 0e3 pacyeroB. VCHOMHUTENBHBIM pPa3MEPOM Ha3bIBAETCS
pasMep KkanubOpa, MPOCTaBICHHbIH Ha ueprexe. g kanuOpoB — Koiel u KaauOpoB — CKOO
WCTIOJTHUTENBHBIA pa3Mep — HAaWUMEHBIIWI pa3Mep C HU)KHUM OTKJIOHEHHEM, PaBHBIM HYIIO, U
BEPXHUM OTKJIOHEHMEM CO 3HAKOM IUIIOC, YMCJIEHHO paBHBIM JOoNMycKy /i KanuOpa.
HcnonHuTenbHBIA pa3sMep KaIUOpPOB — MPOOOK - 3TO MX  HAWOONBIIMK pa3Mep C BEPXHUM
OTKJIOHEHHEM, pPaBHBIM HYJIO, U HWKHMM OTKJIOHEHHEM CO 3HAaKOM MHHYC, YHMCJIEHHO DPAaBHBIM
nomycky H xamuOpa.

Ha xanuOpsl - kosen 1 KaauOpsl - ckoO ycTaHoBIeHb! Jomycku o ['OCT

1. Buabl riagkux KaauopoB u (GopMyJibl VISl pacyeTa HCMOJHUTEIbHBIX Pa3MepoB KATUOpPoB
(FOCT 24851-81)

Kanubp DopMyITbl HCTIOTHUTEBHBIX Pa3MEPOB [MpenenbHbie
OTKJIOHEHUS
HIDKHEE BEpXHEE
Koo rmagkuit +H; 0
IPOXOIHO TIP min = dmax — Z;- —> rje Z; - OTK/IOHEHHE CEpEIHHBI
Cxko0a, raaxuit 2
TIPOXOIHOI OJIst IOTYCKA Ha U3rOTOBIICHUE KaauOpa-ckoosl [TP

OTHOCHUTEJIFHO HanOOJBLIETr0 MpeJIeNIbHOr0 pa3Mepa Baja:
H; — ToTIycK Ha M3TOTOBJIEHHE KaTHOPOB -CKOO

Cko0a, rmaaxuii H +H; 0
HENpPOXOIHOM HE pin = int - —= , TJIe 0 —KOMIICHCATIHS
Koo rmagkuia 2
HEIIPOXOJIHOI MOTPEIIHOCTH KOHTPOIA KaauOpaMu-cKoOaMu (1 BaJIoB

JuMeTpoM cBeite 180 Mm)
[IpoOka , rmagkuit H 0 -H
HPOXOAHOM P ax= DmintZ+ ? , T1e Z- OTKIIOHEHHUE CEPETUHBI OIS

JIOITyCKa HAa M3TOTOBJICHUE KamuOpa-mpooku [1P
OTHOCHTEIILHO HAMMEHBIIIETO TIPEICIBHOTO pa3mMepa
otBepcTHsi; H — I0IyCK Ha U3rOTOBJICHHE KaInOpa-
pOOKH




IIpoOka, rimaaKuii H 0 -H
HENpPOXOHOM HE in=Dmax — 0+ —, r’ie 0 —KOMIeHcalus

MOTPEITHOCTH KOHTPOJISI KATMOpaMH-IpoOKaMu (JIJist
OTBepCTUi nuaMeTpoM cBhime 180 M)
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I]Immnnne Bonycna mommpraasudpa

Puc. 4 .CxeMbI pacmonox)eHus MoJIeH JOIMYCKOB KaTruOpoB:

a- st orBepetrit mpu D < 180 MM,

0 — otBepcTmii mpu D>180 mwm,

B — /st BastoB mpu d < 180 Mm,

r — st BajioB tipu d>180 mm

Cxema pacnosoxeHus Nojel JOMyCKOB M300pakeHbl Ha PUCYHKE 4, a 3HAUEHHs! JJOMYCKOB
JnaHbl B TaOn. 2, TZIe YCTAHOBJIEHBI cienytonme odo3HaueHus: H — momyck pabouux kaimOpoB
(mpo6ok) st KOHTpoJs oTBepcTHid; Hi — nomyck pabounx kanubpoB (Cko0) Al KOHTPOJIS BaJloB;
Hs — nonyck pabounx xanuOpoB( MpoOOK) cOo chepUyeCKUMU HU3MEPUTEIbHBIMUA MOBEPXHOCTIMU
JUIE KOHTpOJst oTBepcTui; Y M Y1 —TpaHHUIBl U3HOCA OT MPOXOAHOTO IMpeaesia OTBEPCTHS U OT
MIPOXOTHOTO
2. JlonmycKH, MKM, IVIAAKHX pad0o4nx KaJuOpoB 1Jisi OTBEPCTHI M BaJIOB
¢ pasmepamu 10 500 mm( T'OCT 24853-81 )

Kga 0060 WHTepBaibl pa3MepoB, MM

JIn 3Haue Jo3 | Cs. Cs. Cs. Cs. Cs. Cs. Cs. Cs. Cs. Cs. Cs. Cs.

TET HUE 3 6 10 18 30 50 80 120 | 180 | 250 | 315 | 400

no no no no no no I (Y A0 pi(y) 1o J0 1o
6 10 18 30 50 80 120 | 180 | 250 | 315 | 400 | 500

t 1 15 15 2 2 2,5 2,5 3 4 5 6 7 8
Y 1 1 1 15 15 2 2 3 3 4 5 6 7

6 0,04 0 0 0 0 0 0 0 0 0 2 3 4 5
Zy 15 2 2 2,5 3 3,5 4 5 6 7 8 10 11
Y, 15 15 15 2 3 3 3 4 4 5 6 6 7
H,H; 1,2 15 15 2 2,5 2,5 3 4 5 7 8 9 10
H, 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
Z,Z, 15 2 2 2,5 3 3,5 4 5 6 7 8 10 11
Y, Y, 15 15 15 2 3 3 3 4 4 6 7 8 9

7 o ,0y 0 0 0 0 0 0 0 0 0 3 4 6 7
H,H,; 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
H, - - 15 2 2,5 2,5 3 4 5 7 8 9 10
Z, 7, 2 3 3 4 5 6 7 8 9 12 14 16 18
Y, Y, 3 3 3 4 4 5 5 6 6 7 9 9 11

8 a0y 0 0 0 0 0 0 0 0 0 4 6 7 9
H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
H, 3 4 4 5 6 7 8 10 12 14 16 18 20
H - - 15 2 2,5 2,5 3 4 5 7 8 9 10
Z,2Z, 5 6 7 8 9 11 13 15 18 21 24 28 32




o L0 0 0 0 0 0 0 0 0 0 4 6 7 9
9 H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
H; 3 4 4 5 6 7 8 10 12 14 16 18 20
Hs - - 15 2 2,5 2,5 3 4 5 7 8 9 10
Z,Z; 5 6 7 8 9 11 13 15 18 24 27 32 37
o L0 0 0 0 0 0 0 0 0 0 7 9 11 14
10 H 2 2,5 2,5 3 4 4 5 6 8 10 12 13 15
H, 3 4 4 5 6 7 8 10 12 14 16 18 20
Hs - - 15 2 2,5 2,5 3 4 5 7 8 9 10
Z,Z; 10 12 14 16 19 22 25 28 32 40 45 50 55
11 o L0 0 0 0 0 0 0 0 0 0 10 15 15 20
H,H; 4 5 6 8 9 11 13 15 18 20 23 25 27
Hs - - 4 5 6 7 8 10 12 14 16 18 20
Z,Z; 10 12 14 16 19 22 25 28 32 45 50 65 70
12 o L0 0 0 0 0 0 0 0 0 0 15 20 30 35
H,H; 4 5 6 8 9 11 13 15 18 20 23 25 27
Hs - - 4 5 6 7 8 10 12 14 16 18 20
Z,Z 20 24 28 32 36 42 48 54 60 80 90 100 | 110
o L0 0 0 0 0 0 0 0 0 0 25 35 45 55
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
13 H,H; 10 12 15 18 21 25 30 35 40 46 52 57 63
H; - - 9 11 13 16 19 22 25 29 32 36 40
Z,Z 20 24 28 32 36 42 48 54 60 100 | 110 | 125 | 145
o L0 0 0 0 0 0 0 0 0 0 45 55 70 90
14 H,H; 10 12 15 18 21 25 30 35 40 46 52 57 63
H; - - 9 11 13 16 19 22 25 29 32 36 40
Z,Z 40 48 56 64 72 80 90 100 | 110 |170 | 190 | 210 | 240
15 o L0 0 0 0 0 0 0 0 0 0 70 90 110 | 140
H,H; 10 12 15 18 21 25 30 35 40 46 52 57 63
H; - - 9 11 13 16 19 22 25 29 32 36 40
16 Z,Z 40 48 56 64 72 80 90 100 | 110 | 210 |240 |280 | 320
u o L0 0 0 0 0 0 0 0 0 0 110 | 140 | 180 | 220
17 H,H; 10 12 15 18 21 25 30 35 40 46 52 57 63
H; - - 9 11 13 16 19 22 25 29 32 36 40
Hpumeuanune. [na 9-17 —ro kBanuTeToB TOYHOCTH 3HadeHWs Y, u Y, paBHBl 0, mo3TOoMy OHH B Tabm.2.4 He
TIPUBE/ICHEL.

33}13‘{3. HpCZ[J'IO)KI/ITB TJIaaKue pa60qne KaJ'II/I6pBI AJId KOHTPOJIA BaJla MPEACTABJIICHHOI'O Ha PUCYHKE, NPOU3BECCTU
pacyeT UCIOJTHUTECIBbHBIX PA3MCPOB KaJ'II/I6p0B.
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IMPAKTUYECKOE 3AHATHE Ne9
H3mepeHue yrioB yHMBepCAJIbHbIM YIJIOMEPOM

Llenbro paOoOTHI: ABIAETCS O3HAKOMIICHHE CTY/ICHTOB C METOJJaMU M3MEPEHUS Y3JI0B JIeTajIeh
MAaIIMHOCTPOCHHUSI.

MeToabl H3MepeHHst yIJIoB

Meto1pl U3MEPEHUH YIIIOB MOTYT OBITh Pa30UTHI HA TPH OCHOBHBIC TPYIIIIBL:
1. Metopl M3MepeHUsl CPaBHEHUEM C JKECTKUMH OJJHOMEPHBIMU 0OPa3OBBIMH YIJIOBBIMH MEpaMH
(YriioBBI€ MEpBI, MAOJIOHBI, YTOILHUKH).
2. 'onnomerpuyeckne MeToabl mM3MepeHuid. OmnpeseneHue BEIUYMHBI YIJIa HEMOCPEICTBEHHO B
YIJI0BOM Mepe.
3. TpuroHomerpuyeckue MeETOABL. VI3MepeHHE JIMHEWHBIX BEJIMYMH HEOOXOIMMBIX IS
OIIpEeICTICHNUs yIJa.

PaccmoTpum nepBble ABa METO/1a H3MEPEHHH.

1. VYrioBble Mepbl TPUMEHSIOTCS T@pPU JICKAIBHBIX padoTax ¥ IS  [POBEPKU
MU3MEPUTEITBHOTO HHCTPYMEHTA U TPUOOPOB.

VYria0BBIe MEpBl MPEACTABISIOT COOOH CTallbHBIC IUTUTKH, IOBEICHHBIC HM3MEPUTEIbHBIC
MIOBEPXHOCTU KOTOPBIX 00pa3yIoT OWH MM HECKOJIBKO OTpEIeNICHHbIX pabouynx yrioB (puc.l)

Ha puc.1,a n3o0paxkeHa mimTka ¢ oJHUM paboduM yTioM, Ha puc.l,0-IIIUTKa ¢ YeTHIPHMS
pabouynMu yriamu.

C MOMOLIBIO ITHTOK MOXHO H3MEpHTH yrimsl B peaenax ot 10° no 360°, HaGop u3 93 mTyk

MO3BOJISIET cocTaBUTh Oyioku depe3 30', Habop u3 36 mTyk-uepes 1°.

bnoxu kpensTcs npu NOMOIIM ClIelHaIbHbIX AepkaBok (puc. 1B u 1r). Habupatorcs onu no
TEM JKe MpaBUJIaM, YTO U IIPH COCTABJICHUHU OJIOKOB M3 KOHLEBBIX MEP JUINHBI.
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Puc.1. Yrnossie mepsl

[Ipy mpoBepke KOHTPOIMPYEMBIH OOBEKT JIOJKEH TOYHO, 0€3 MpPOCBETOB, MpHUIIEraTh
obenMu 00pa3yIOIIMMU yTiia K U3MEPUTEIBHBIM TUIOCKOCTSM OJI0Ka TTUTOK.

Ha puc 1,8 u 1,r u3mepsiemMblii 00bEKT MOKa3aH IITPUXOBKOH.

2. Ilpy w3MepeHMH TOHHOMETPUYECKHMM METOJIOM CPAaBHHUBAIOT H3MEPSIEMBIH Yyroi co
mkanoi npubopa. B nannoii pabore OyneT UCMoab30BaThCs TOIBKO YIIIOMEp C HOHUYCOM (pHc.2).

Yriaomep ¢ HOHMYCOM COCTOMT U3 TpaHcmopTtupa ¢ aeneHusmu ot 0° mo 120° yepe3 oauH
rpaayc, TMOABWKHOW JHMHEWKHM 2, Bpallarolleiicss BMEcTeé ¢ HOHMYCOM Ha OCH 3, ChEMHOIO
yroibHHUKa 1 1 MUKPOMETPUUYECKOTO BUHTA 4.

Ilena Ha HOHMYCE MOXeT ObITh 2°, 5* mwnu 15°. IIpu TOYHO#N yCTaHOBKE Ha OMpEAETICHHBIHI
yroJl Taiika 5 3aKperuiseTcss W ¢ MOMOIIBI0 MHKPOMETPHYECKOrO BHHTA 4 JUHEHKa 2 BMECTe ¢
HOHHYCOM MPUBOAUTCS B TpeOyemoe nmonokenne. CTomop 6 coyKuT AJisl 3aKperyIeHus TMHEHKN 2 B
HE00XO0INMOM IIOJIOKEHUH.

Jns u3mepenust yrioB ot 0° mo 90° Ha MOABMKHYIO JIMHEHKY 2 HaaeBaeTCs ChEeMHBIN
yroasHuk |. U3mepenne yrios ot 90° mo 180° mpoBoauTces 6€3 CheMHOT0 yroIbHUKA.



Puc.2. Yrnomep ¢ HoHuycOM

[Tpu u3MepeHnn Kakoro-audo yria yriiomMep YCTaHaBJIMBAETCS Ha CTOPOHAX yrjia TaKUM
o0pa3oM, 4ToObI MEXy JIMHEHKaMKu npubopa U n3MepsieMoi aeranbio He Obu10 mpocBeTa. OTcyer
Ha yIJIOMEpE PaBeH CyMME€ OTCYETOB Ha OCHOBHOW IIKaje W HOHMYce. [lepBhlii OTCUeT paBeH
LIEJIOMY YHUCIy I'pajyCcoB, COOTBETCTBYIOLIEMY JEJIEHUI0 OCHOBHOM WIKalbl, PAcCHOJI0XKEHHOMY
nepel HyJeBbIM JielleHneM HoHMyca. OTCYeT Ha HOHMYCE paBeH YMCy JelieHui Ha HoHuyce oT 0
710 J€TICHNs, COBIIAJAIOIET0 C KAKMM-IH00 JIeJIEeHHEM Ha OCHOBHOMH IIKajle, yMHOKEHHOMY Ha IIEHY
JIeJIEHUs IIKAJIbl HOHUYCA.

IIpu orcuere cieayeT MOMHUTh, YTO LHU(PHl HA HOHUYCE COOTBETCTBYIOT HE HOMeEpaM
PHUCOK, a y’K€ KOJIUYECTBY MUHYT.

3ananue Ha padorty

O3HAaKOMHUTBCS C YCTPOMCTBOM YIJIOMepa.

W3MepuTh yribl y A€Taiu [0 yKa3aHUIO MPEnoaaBaTes.

YCcBOUTH HM3MEpPEHUE YIIIOB C OMOILBIO YITIOBBIX IIUTOK.

OdopMHUTh OTYET U OTBETUTH Ha BOIPOCHI MPEMOAABATENIS.

KonTpoJbHbIe Bonpockl

1. Kak nepenactpauBaeTcs NpuOOp MpH KOHTPOJIE OCTPBIX YIJIOB U MPU KOHTPOJIE TYMBIX
yTJI0B?

2. Ycra"oBuTe npubop Ha mokazanue, pasHoe 13° 25°; 40° 30°; 112° 10 (m1s yriomepa ¢
IICHOH JieieHust HoHuyca 5').

3. I'ie ucnomnb3yroTes yriloBble TIUTKU?



Ilepeyenn PeKOMEHyeMbIX Y4eOHBIX U3/1aHUI, HNHTepHeT-pecypcos,
AOTMOJTHUTEIbHOM JIUTEPATYpPhI
OCHOBHBIE HICTOYHUKH:
Metponorusi, cTaHmapTuzaluss U cepTHPHUKAUs B  MAIIMHOCTPOSHUHM: YUYEOHUK s
CTYI.yUpexaeHuii cpen.npod.odpazoBanus — M.: M3parensckuit eHTp «Akaaemus». 2017
3aitneB C.A. TexHnueckne U3MEpeHUsI: YIeOHUK ISl CTYL. YIPEKIACHUN cpea.npod.o0pa3oBaHus —
M.: Uznarensckuii neHTp «Axkaaemus». 2019

JlonosHUTEIbHBIE UCTOYHUKU:

barmacapoBa, T.A. [onycku M TexHUYeCKuE U3MepeHus. J[OMyCKM M TEXHUYECKHE HU3MEpPEHHS.
Konrponsusle Matepuanbl: YuebHoe mocobue/barmacapoBa T.A. — M.: U3natenbckuii LEeHTp
Axanemus, 2014.

barnacapoBa, T.A. [lomycku u TexHuueckue uaMepenus: JlabopaTopHo-TpakTudeckue padoTHI:
VYuebnoe nocodue/barmacaposa T.A. — M.: U3narensckuii ieHTp Akagemus, 2014.

barnacaposa, T.A. Jlomycku, mHOcajku ¥ TEXHHUECKHEe H3MepeHHUs: Pabodas TeTpaap s
Hau.pod.o0pazoanusie/barnacaposa T.A. — M.: M3narensckuii neHTp Akagemus, 2005.

3aiiueB C.A. Jlomycku W TEXHMYECKHE HW3MEPEHUS B MAIUIMHOCTPOCHUHU: YUYEOHUK IS
Hau.mpod.o0pazoBanust. — M.: M3garenbckuii ieHTp «Akagemus». 2010.

[TokpoBckuii b.C. TexHuyeckne H3MEpeHHS B MAIIMHOCTPOSHHH: ydeOHOe mocobme. — M.:
N3narenbckuii neHTp «Akagemusi», 2007

Taparuna, E.II. Jlomyckn, nocagku M TEXHUYECKHME HM3MEPEHHUs: TEOPETHYECKHE OCHOBBI
npodeccuoHanibHOr  AesTenbHocTH/ Tekct/:  YueOHoe mocobue/E.Il.  Tapatmna. — M.:
Axanemxunra/Yueonuk, 2005.

WuTepHet- pecypcesl:

- www.i-mash.ru/ (TOCT 25346-89. EAMHASA CUCTEMA JIOITYCKOB U [TOCAJIOK. O6miue
MIOJIOXKEHHUS, PSI/IbI IOMYCKOB U OCHOBHBIX OTKJIOHEHHIA);

- www.standartizac.ru/ (CripaBounuk «CTaHIapTH3AIH).



