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CopoukunHa 0O.10., Kownsikosa W.T".
JTabopaTtopHas pabota N212
«KOHTpONb rnagknux kKanmébpos AN OTBEpCTUMN
M PacYE€T UX UCNOJIHUTEJIbHbIX pa3MepoB>

1 Llenb pa6oTbl

O3HaKOMUTBLCS C CUCTEMOM AOMYCKOB Ha rnagkue Kanvbpbl, OCBOUTb
METOAMKY KOHTPONS NpeaesibHbIX Kannbpos-npobok.

2 O6opynoBaHue u cpeacTBa U3SMEpPEeHUn

2.1 Ckoba pbluvaxkHas CP. TOCT 11098-75.

2.2 Habop nnockonapannenbHblX KOHUEBbIX Mep anunHbl. FTOCT 9038-
90.

2.3 [1ByCTOPOHHWUI NpeaenbHbI Kannbp-npobka.

3 O6wwme nonoxKeHun

3.1 Ha3HauyeHne npefenbHbIX Kannmbpos

[lns NpoBepKW pa3MepoB AeTanerd B MacCOBOM M KPYMHOCEPUAHOM
NPOM3BOACTBE UCMONb3YIOT 0CObblE MHCTPYMEHTbl — Kanubpbl. Kannbpbl —
3TO 6eclwKanbHble W3MepuUTeNbHble WHCTPYMEHTbI, NpeAHa3Ha4yeHHble AN
KOHTPOMS pa3MepoB 3/IEMEHTOB [AeTanen, MX reoMeTpuyeckon QopMbl K
B3aMMHOIO PacrnosioXXeHus. Mpu 3TOM AeNCTBUTENbHbIE pa3Mepbl OTBEPCTMN
KOHTPONMPYLOTCA  Kanubpamu-npobkamn (puc.1,a), a pa3Mmepbl BanoB -
kannbpamu-ckobammn (puc.1,6). [detanb cCuMTaAeTCs TrOAHOM, €CIM  OHa
npoxoanT B npoxoaHon kanubp (P-MP) n He npoxoauT B HENPOXOAHOW
kanuép (P-HE).

a 6

PucyHok 1. CxeMa KOHTpONsi OTBEPCTU NpeaenbHbIMM Kannbpamm

3.2 TpeboBaHWsi K TOYHOCTU Kanmbpos

B npouecce kOHTpons aetanen pabouve npoxoaHble Kannbpbl-npobku
N Kannbpbl-ckobbl NOABEPraloTCsl MHTEHCMBHOMY M3HOCY. YTOOblI KauecTBO
KOHTPOJIS HE CHMXANoCb, HOPMUPYIOT UX U3HOC.

Y paboumx HenpoxoAHbIX Kannbpos, a TakXe KOHTPOJIbHbIX Kanubpos
M3HOC MpPaKTMYECKN OTCYTCTBYET WM BeCbMa He3HAuuUTeNeH, NMo3TOMY WM
npeHebperatoT.

Jlonyck Ha M3HOC M AOMYCKM HA WM3roToB/ieHMe KannbpoB NpUMEpPHO
paBHbl Mexay cobon. [onyckM KanubpoB MeHblle AO0MYCKOB  Ha
N3roTossieHne nsgenus npumepHo B 10-15 pas.

HoBble HensHoweHHble 1 6onee ToYHble Kanubpbl nepeaatoT pabounm,
4YaCTUYHO WU3HOWeEHHble (Hanpumep, Ha 2/3 p[onycka Ha M3HOC) -

Dmax
T

g
Dmin
-

dmiax
HE

dmin

@

4



KoHTponépam OTK, a kanubpbl, Y KOTOPbIX NOYTU MOAHOCTbIO M3PAacXOA0BaH
AOMNYCK Ha U3HOC, — NPUEMLLNKAM.

Pasmepbl pabounx CKO6 NOBEpPAIT KOHLEBbLIMM MepaMu  [JIMHbI U
KOHTPO/bHbIMM  Kanubpamu. Pa3Mmepbl paboumx M KOHTPOSbHbLIX MPO6OK
N3MEPSAIOT  YHMBEpCalbHbIMM  npubopamn,  HanpuMep  ONMTUMETPaMW,
MUKPOKaTopaMu, pblYaXKHbIMKM cKobaMu. M3MepeHus OCylLecTBNSOT B TPEX
paBHOMEPHO pacnpeaeneHHblX BAOMb OCM Kanubpa ceyeHusix. B kaxaom
CeYEHUN BbLIMONHAT [Ba U3MepeHWs B ABYX B3aUMHO nNepreHAnKYNspHbIX
HanpaBneHusX.

Ha pucyHke 2 npuBefeHbl CXeMbl PacrosioKEHUS MOSEW OOMYCKOB
Kanmbpos.

Mo cTaHAapTy Ha CXeMax pacrnosiOXXEHMS MOSiel [AOMyCKOB Kanunbpos
(pnc.2) NpuHATBI cneayowmne 0603Ha4YeHUs pa3MepoB U [ONYCKOB:

Dmin (dmin) — HAMMEHBLUWI NpeaenbHbIA pa3Mep oTBepcTus (Bana);

Dmax (dmax) - HaMbonblLuMi NpeaenbHbIn pa3Mep oTeepcTus (Bana);

TD (Td)— ponyck otBepctus (Bana);

H, Hi, Hp — oonycku Ha M3rotoBfieHMEe COOTBETCTBEHHO Kanmbpos-
Npo6oK, CKO6 N KOHTPOJbHbLIX Kanubpos;

Z, Zi1 — BEMYMHA CMelleHusl MNons Aornycka MpPOXOAHOro Kanubpa-
Npobkn n CKobbl, COOTBETCTBEHHO, B MOse A0Mycka Ha JeTtanb Ans
NCKIOUYEHUST BO3MOXKHOCTU HEMPaBWUIbHOIO KOHTPONS;

Y, Vi1 — BeNWuMHa, YCTaHaBnMBalowWas rpaHuly W3Hoca Ans npobku-
CKObbl, COOTBETCTBEHHO;

g, d; — BeIMYMHA, KOMMEHCMpylowas MorpewHocTn  opMsl,
TemnepaTypHble aecopMaumm, HepaBHOMEPHOCTb Ycunus Ans npobok n ckob,
COOTBETCTBEHHO, C pa3MepamMn cBbille 180 MM ang  kanubpos,
KOHTponupytowmx pasmepsl 4o 180 mm g =0).

H2

| km =

~ -
oy SI Tpanuna usnoca
A J

Henpoxooras cimopona

e

Ilpoxoonaa
CIMOpOHa

Dmax
D
2
dmax
d

2

IIpoxoonan cmopona = Q L

v
y Tpanua usnoca

e
A

Henpoxoonaa
—k CIOpoHa

z
a
[

Dmin |,
dmin

PrcyHok 2. CxeMbl pacrnonoXXeHns nonen AonycKoB Kannbpos:
a — ans kannbpa-npobku; 6 — ans kannbpa-ckobbl U KOHTPOJbHBIX KannMbpoB.

3.3 Pacuyét npeaenbHbIX W UCMOMHUTENbHLIX Pa3MepoB  FMaAKuX
KannbpoB ANsi KOHTPOSSt OTBEPCTUM

HoMMHanbHLIM pa3MepoM Kanubpa ABNSETCS TOT NpeAesbHbIN pa3Mep
AETANKN, KOTOPbIA KOHTPONUPYETCS [aHHbIM Kanuébpom. [nsi MNpOXOAHOro

5



KanMbpa-npobkn HOMUHaNbHbIM pa3MepoM [MPuov SABMASETCA HAUMEHbLUWUN
npeaenbHbii pa3mep oTBepCTUSt Dmin. [N HeMpoxoaHoro kanubpa-npobku
HOMMHANbHLIM pa3MepoM HEnow SBNSIETCA HAaMBOMbLUMIN NpeAenbHbIA pa3Mep
oTBepCTUS Dmax.

Pacuét npepnenbHbIX pa3MepoB KanmbpoB-npoboK OCYLLECTBASETCS MO
cnegyrowmm gopmynam:

[Ans npoxogHoro kannbpa-npobku:

MPmin=Dmin+2z-H/2; (1)
MPmax=Dmin+z+H/2; (2)
nPM3H=Dmin'y- (3)
[Ans HeNnpoxXoAHOro Kanmbpa-npobKu:

HEmin=Dmax'H/2; (4)
HEmaxszax+H/2- (5)

McnonHuTeNbHbIMM  Ha3biBalOT MNpeaenbHble pa3Mepbl Kanubpos, Mo
KOTOPbIM WM3roTaBAMBalOT HOBbIM Kannbp. [ns kannbpos-npobok — 3TO uX
HanbonblWN NpeaenbHbI pa3Mep C BEPXHUM OTK/IOHEHWEM, PaBHbIM MO
abCcontoTHON BENNUYMHE AOMYCKY Ha U3roTOBMEHUE Kannbpa:

L1151 IPOXOAHOr0 Kannépa-npobku - 7 4max ; (6)
L1151 HEMPOXOAHOrO Kanubpa-npobku - 7 4nax (7)

4 MNpyMep NOCTPOEHMSA CXEMbI MOSIEN AOMYCKOB Kanmbpa-npobku

YTo6bl MOCTPOUTbL CXEMY pPaCMONIOXKEHUS MOMEN AOMYCKOB Kanubpa,
npeAHasHa4YeHHoro Ans KoHTpons oreepctus @30H8, HeobxoamMMo:

1) no TOCT 25347-82 onpepenutb npeaenbHble OTKIOHEHMS ANs
otBepctnsa @30H8:ES=+0,033 mmM; EI=0 mmMm;

2) Mo HOMMHaNbHOMY pa3Mepy AuaMeTpa OTBEepCTUS U npeaenbHbIM
OTK/IOHEHUSAIM ~ paccunTaTb HauMbonbWMKA U HaUMEHbLWIMK  NpeaenbHble
pa3Mepbl OTBEpCTUS: Dmax=D+ES=30+0,033=30,033 MM;
Dmin=D+EI=30+0=30 MMm;

3) YCT@HOBWUTb HOMMHasbHbIE pa3Mepbl MPOXOAHOM M HEMPOXOAHOM
CTOpPOH Kannbpa-npodbku: MPyom=Dmin=30 MM; HEom=Dmax=30,033 MM.

4) no NOCT 24853-81 (npunoxeHne b) ansa oteBepctns @30 u 8
KBanuTeTa onpeaennTb napameTpbl: z=5 MKM; y=4 MKM; H=4 MKM;

5) paccuuTaTb NpeaenbHble M U3HOLLEHHbLIM pa3Mepbl MNP CTOpoHbI U
npeaenbHble pa3Mepbl HE cTopoHbl kanubpa-npobku (popmynbl 1-5):

MPmax=Dmin+z+H/2=30+0,005+0,002=30,007 mm;

MPmin=Dmin+z-H/2=30+0,005-0,002=30,003 mmM;

npm3H=Dmin'y=30'0,004=29,996 MM,

HEmax=Dmax+H/2=30,033+0,002=30,035 mm;

HEmin=Dmax-H/2=30,033-0,002=30,031 Mm;



6) W3 MONyYeHHbIX PaCYETHbIX NpeaesibHbIX pa3MepoB HA3HauYUTb
UcnosHuTeNbHble pa3mepbl npoxoaHor (MP) u HenpoxogHon (HE) cTtopoH
Kannbpa-npobku (popmyrbl 6-7):

P-1IIP,,, =30,007-0,004;

P~ HE,,, =30,035-0,004.

Henpoxodnna
CIM@PaHA

-

S
[
—

13
I
HEmax

HE myin

Hpoxodnaa
CINGPoHA

rn

FIIHS
e
[
H

Dinax=31 ()
4

- =

7

IMPmax

TTPmin

VEIRE!

Dnin=20
M) G

fl

/! :
Mpanmua
waHota

TP uim

Puc. 3 — CxeMa pacrnonioXXeHusi nosien AonyckoB OTBEPCTUS
MNP 1 HE cTopoH kannbpa-npobku

5 MeTtoauka BbiNosiIHEeHUs paboThbl

5.1 MNocTpouTb CXEMY PacrnosioXeHMs1 NONEN AOMYCKOB Kannbpa-npobku
[ANa KOHTpons 3agaHHoro oteepctus (MpunoxxeHune b).

5.2 3aKpenuTb M3MepsieMbIin Kannmbp-npobKy B LiEHTpax.

5.3 YcTaHOBUTb W3MepUTENbHBLIN MPUBOP Ha HyMb C MOMOLLbIO
KOHLEBOM Mepbl uim 6noka koHuesbix Mep (BKM/), pa3mep KOTOPOM paBeH
HOMWHA/IbHOMY pa3Mepy U3MEPSIEMOWN CTOPOHbI Kannbpa-npobku.

54 WU3meputb MNP wn HE cTOpoHbI Kanubpa-npobkn Mo cxeme,
npuBeaéHHON B Tabnuue 1 npunoxeHust A. [onyYyeHHbIE OTK/IOHEHUSI OT
HYNs LWKanbl U3MEPUTENLHOIrO Npubopa CO 3HAKOM «+>» WU «-» 3aHECTU B
Tabnuuy 2 npunoxeHus A.

5.5 OnpenenvTb AencTBUTENbHbIE pa3Mepbl MP 1 HE cTtopoH kanubpa,
anrebpanyeckm CcknagpiBasi pasMep KOHLUEBOWM Mepbl C  MOSTyYEHHbLIMM
OTK/IOHEHUSIMW OT HYNS LWKanbl U3MepUTebHOro rnpubopa.

5.6 Paccuntatb npegenbHble M UCNOAHUTENbHbIE pa3Mepbl Kanubpa,
MCNONb3YyS CMpaBOYHble AaHHbIE NPUIOXEHUA B.

5.7. [daTb 3aK/to4yeHne o roaHoCTn Kanubpa, CpaBHMB AENCTBUTENbHbLIE
pa3Mmepbl [P n HE cTOpoH kanubpa ¢ paccuymTtaHHbIMM B M. 5.6, Nonb3yscb
COOTHOLUEHUNAMMW:

[MPmax=Pgeiicre> MPusy;

HEmaXZHEneﬁCTBZ HEmin-



6 KOHTpO/1bHbIE BOMNPOCHI

6.1 YT0 Ha3bIBaeTCA Kannbpom?

6.2 [Ing 4ero cnyxat rnagkue npeaenbHbole Kanubpbl?

6.3 Koraa oTeBepcTue wuiuM Ban CYMTAKOTCA FOAHLIMU MPU KOHTPOSE MUX
Kannbpamu?

6.4 Kakne kanubpbl 6bIBAlOT MO TEXHOMOrMYECKOMY Ha3HA4YeHuIo,
dopMe M3MepUTENTLHON NOBEPXHOCTU?

6.5 Y10 AaBNSETCA HOMWMHANBHLIM pa3MepoM Ans MPOXOAHOW U
HEMNPOXOAHOW CTOPOHbI Kannbpa-npobkn?

6.6 YTO Ha3bIBaeTCs UCNONMHUTENbHBIM pa3MepoM Kannbpa?

6.7 YTO AaBNSIETCA  WUCMOSMHUTENbHBIM  Pa3MEpPOM  MPOXOAHOW U
HENPOXOAHON  CTOPOHbI Kanmbpa-npobku?

6.8 [loyeMy HOpPMMpPYETCS W3HOC TOMIBKO Yy MPOXOAHOW CTOPOHBI
Kannbpa?

7 JiutepaTypa

7.1 AW. SdkyweB wn ap. B3amMmMo3aMeHAeMOCTb, CTaHAapTU3auMa WU
TexHnyeckne wusMepeHus: YuebHuk pgna BTy3oB/ AN, Skywes, J1.H.
BopoHuoB, H.M. ®epotoB. — 6-e wu3a., nNepepab. n pononH. — M.:
MawmnHocTpoeHune, 1986.

7.2 AWN. WBaHOB. OCHOBbI B3aMMO3aMEHSAEMOCTU W TeXHU4YecKkue
nsmepeHus. M., «Konoc», 1975.

7.3 W.I'. Kownsakosa. Teopusa u npakTMka HOPMUPOBAHWSA TOYHOCTU B
MalMHOCTpoeHuun: yyeb. nocobue/ WU.I'. Kownsikoea, O.10. CopoykuHa, E.H.
3akanvH. — PoctoB H/[: U3patenbckuin ueHtp ArTY, 2013.

7.4 TOCT 24851 — 81. Kanubpbl rnagkve pansg UWIMHOAPUYECKMX
OTBepCTUi 1 BanoB. Buabl. — M. : U3a — Bo ctanaapTos, 1981. — 8 c.

7.5 3a6pesa H.H., lWeran M.S. JlabopaTopHble 3aHATUS MO Kypcy <«
OCHOBbl  B3aMMO3aMEHSIEMOCTM W TEXHUYECKMX W3MepeHun ».- M.:
MawwnHocTpoeHue , 1966.

MNpunoxeHue A
dopmMma oTuéTta

1. Llenb paboTsl.

2. ObopynoBaHue 1 CpeacTBa U3MEPEHUI.

Tabnnua 1 — XapakTepucTuka CpeacTBa U3MepeHUs

LleHa [nana3oH

HanmeHoBaHue . | KoHTponupyembin Cxema n3MepeHus
[AENEeHns, | 3SMepeHun,
n TMn npubopa MM MM napamMeTp Kannbpa-npobku
(1|
. . I
Ckoba ol |l e

pblyaxHasa CP

.:1

3. Pacyér npenenbHbIX WM UCMOMHUTENbHBLIX pPa3MepoB KanvbpoBs-
Npo6oK.
8




4. CxeMa nonen AonyckoB AuvaMeTpa 3agaHHoro oteBepctus, MP mn HE
CTOPOH Kanubpa-npobku.

5. Pe3ynbTaTtbl U3aMepeHui

Tabnuua 2 — Pe3ynbTaTbl U3MEPEHWIA

Pasme
O603HaueHne P Ceyenus u [Moka3aHus
6noka
CTOpOH

Hanpaenexns | npubopa,
KOHLIEBbIX .

Kanmbpa U3MepeHui MM

Mep, MM

CpegHee
3HayeHune
rMoKasaHum
npubopa,
MM
I-1
I-2
II-1
P I1-2
II1-1
I11-2
I-1
I-2
1I-1
HE I1-2
II1-1
I11-2

[leNCTBUTENBHBIN
pasMep CTOPOHbI
Kanubpa, MM

6 BblBOA: 3aK/IlOYEHUE O FOAHOCTU Kanubpa.

[punoxeHue b
Pa3mepbl Kannbpos-npoboK A1 KOHTPOsIA
N2 BapuaHTa 1 2 3 4
KoHTponvpyemsiit @20H7 @25H7 @36H7 @30H7
napameTp




MpunoxxeHune B

Jonycku n otknoHeHns kanubpos no NOCT 24853-81, MkM

WHTepBank! pasmepos, MM

Keanuters! g 2

::f::::;x § E, ce. 30|cB. 50|cB. 80({cB.120(cB.180
oTBepCTIil g § no 50| no 80(po120|a0 180(mo 250

z,z9| 1 25 | 25 3 4 5
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Kowngakosa W.I'., PycuH A.T1.
JTabopaTtopHas pabota N2 13
«N3MepeHne 3neMeHTOB pe3bbbl
Ha MHCTPYMEHTaJIbHOM MUKpOCKomne>»

1 Llenb pa6oTbl

[Mony4nTb HaBbIKW HOPMUPOBAHWS TOYHOCTU MapaMeTpoB pe3bboBbIX
AEeTanen; oCBOUTb METOAUKY M TEXHUKY M3MEPEHUS HAPY>XXHOW pe3bbbl Ha
MHCTPYMEHTA/IbHOM MWKPOCKOMNe; OonpeaenvTb CpeaHun AuaMeTp, Lwar u
MNONOBUHY Yyrna npodwunst Hapy)XHOM pe3bbbl METOAOM OCEBOrO CEYEHMS;
onpeaennuTb roAHOCTb U3MEPEHHbIX NapaMeTpPoB.

2 O6opynoBaHue

MHCTpYMEHTaNbHbIA  MUKPOCKOM; WU3MEPUTESNIbHbIE  MPU3MATUYECKME
pe3bboBble HOXW; NPUCNOCObNEHNS K NPU3MaTUYECKUM HOXKaM.

3 O6beKkT usmepeHum

[letanb C Hapy>Hon pe3bbon (YCnoBHO — 601T).

4 O6wmne cBeaeHun

OCHOBHbIMM MapaMeTpaMu LUIMHAPUYECKON pe3bbbl, Moanexalinumm
n3MepeHusaMm, aenstoTcs (puc.l):

- yron npoduna a — yron mexay 60KoBbIMM CTOpOHaMu npoduns B
MNOCKOCTN OCEBOr0 CeYeHus;

- nonoBuMHa yrna npoduna a/2 ana pe3bbbl C CMMMETPUYHDLIM
npodwuneMm — yron mexay 60KOBOM CTOPOHOW Npoduas 1 nepneHanKynsapom,
OMYLLEHHBbIM M3 BEPLUNHBI NCXOAHOrO NPOdWs CUMMETPUYHON pe3bbbl Ha OCb
pe3bbbl;

- Hapy>Hbl AnaMeTp pe3bbbl — AnaMeTp BOOOpaXkaeMoro UMIvHAPa,
OMMCAHHOrO BOKPYT BEPLUMH Hapy>HoW pe3bbbl (d) unu BnagnH BHYTPEHHEN
pe3bbbl (D);

- cpegHun anameTtp pe3bbbl dx (D2) — AnameTp BoobGpaXkaemoro,
COOCHOro C pe3bbon uunuHapa, obpasytollas KOTOporo nepecekaeT Npoduib
pe3bbbl B TOYKax, MO KOTOPbIM LIMPMHA KaHABKM paBHA MOJSIOBUHE
HOMMWHASIBHOIO LWara pe3bobl;

- BHYTPEHHMI AnaMeTp pe3bbbl — AMaMEeTp BOOOpaXaemMoro UMInHApa,
BMWCAHHOIO BO BMNaAMHbl Hapy>HOW pe3bbbl (d1) nn B BEPLUMHBI BHYTPEHHEN
pe3bbbl (D1);

- war pe3bbbl P — pacctosiHMe mexay coceHVMU OAHOMMEHHbIMU
H60KOBbIMM CTOPOHAMKM NpoduNs B HanpaBneHnn, napannesbHOM 0Cu pe3bbbl.
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PucyHok 1. OCHOBHble M3MepsieMble NapaMeTpbl METPUYECKOW pe3bbbl

S
e

d (D)
d,(D,)

d,(,)

bonm

B 0603HaueHMM nons Aornycka MeTpuMyeckon pe3bbbl Ha NeEpBOM MeCTe
yKa3blBaeTCs UMcpon CTeneHb TOYHOCTM, Ha BTOPOM — GYKBOM — OCHOBHOE
OTK/IOHEeHWe, Hanpumep 6g, 4h, 8H, 4ToO OT/IMYAET Nons A0MYCKOB pe3bbbl OT
nonenm [AOnyckoB rNagKux coeavHeHun. BblbpaHHass BenMUMHA OCHOBHOMO
OTK/IOHEHNs cobnopgaeTca eanHon no BceMmy npodumnio. O603HaueHne nons
AOMnycka pe3bbbl COCTOMT 13 0603HaYeHMs Nonst Aonycka cpegHero anaMeTpa
d2, D2, nomeweHHOro Ha MNepBOM MecTe, M 0003HayeHus nons Aonycka
AVMAMeTpa BbICTYMNOB, T.e. HAPYXHOro aAvameTtpa 6onta d vnuM BHYTPEHHEro
avameTtpa ravkm Di, Hanpumep: 7g6g, roe 7g — rnonie AOnycKa CpeaHero
Anametpa 6onta dz, 6 — none gonycka Hapy)XHoro auvameTpa 6onta d,
5H6H, roe 5H — none pgonycka cpegHero AvameTpa ravikm Dz, 6H — none
AOMyCKa BHYTPEHHero aAvameTtpa rankum Di. Ecnn o6o3HaueHne nons gonycka
AvameTpa BbicTynoB d wnm Di coBnagaeT ¢ obo3HauyeHneM nons [onycka
CpefAHero AvameTpa, TO OHO B 0603HaYEeHUN He MOBTOPSIETCS, HanpuMmep: 6H,
6g.

[Ans Kaxkaoro napameTpa YCTaHaBNMBAOTCA CTaHAAPTHbIE npeaesbHble
OTK/IOHEHMS OT HOMWHANbHOrO 3HayeHusi, orpaHuyMearowmne obnactb
AOMYCKAEMbIX AENCTBUTENbHbIX 3Ha4YeHW (NpunoxeHue b). [encTButenbHble
3HaUYEeHUs MapaMeTpoB ONpeaensioT Mo pe3ynbTaTaM WM3MEpPeHUn pe3bbbl
OOHWM W3 CTaHAAPTHbIX MeToaoB. HeobxoauMMoCTb NpUMeEHeHUs MeToaa
OCEeBOro ceyeHunst 0bycroBneHa cneaywmnMm:

- yron noabemMa BUTKA CnupanuM pe3bbbl pe3bboBoro usgenus,
YCTQHOB/IEHHOIO B LEHTPaX MMKPOCKOMNA U OCBELLAEMOro CHU3Y, NepekpbiBaeT
OCeBOE CeyeHue, W, CneaoBaTefibHO, TOYHO COKYyCcMpoBaTb 3TO CeveHue
NPaKTUYECKM HEBO3MOXHO, AaXe MpPWU HAK/IOHE KOJIOHKM MUKPOCKOMa Ha
yron nogbema BUTKa crnvpanu pesbbobl;

- BUAMMbIN B MMUKPOCKOMN KOHTYp npoduns pesbbbl, NpoeumpyemMbin Ha
OKY/ISIPHYIO CETKY, He SBSIETCS TOYHbIM M3006paXKeHMEM OCEBOr0 CeYeHus
pe3bbbl, UMEHHO TOro, B KOTOPOM [O/IDKHO NPOBOAUTLCS M3MEPEHUE CPeHEro
AvameTpa. OCObeHHOCTbIO 3TOr0 UCKaXKeHust (0AMHAKOBOro Ha BCEX BUTKAX
pe3bbbl) ABNSAETCA TO, UTO NepeKkpbITUE OCEBOr0 CEYEHUS YBEeSIMYMBAETCH,

12



B Hamnpas/ieHWM OT HapYy>XHOro AMaMeTpa K BHYTpPeHHeMy. WckaxeHne
KOHTYpa pe3bbbl byaeT oTpaxaTbCs Ha TOYHOCTUM onpedeneHus cpeaHero
AvameTtpa. CnepoBaTenbHO, HEMOCPEACTBEHHBLIM BU3MPOBAHUEM Ha KOHTYp
npopuns (NPOEKUMOHHbIM METOAOM) HEBO3MOXHO 06ecneunTtb TOYHOCTb
namepermss d. C UENbl0  MCKIOYEHUS  BbIEYKA3aHHOW  MOrpeLUHOCTY,
M3MEpPEHNE 3N1EMEHTOB pe3bbbl NPOBOAST C MOMOLLBIO M3MEPUTENbHBIX HOXEN
MeToaoM cBeToBoro ceyveHund. CornacHo [OCT 7013-67 wu3MepuTenbHble
HOXW (puc.2, Tabn. 1) MoryT 6bITb Criegyowmnx TUNOB:

PMB, PJIb — pe3bboBble, npaBble, NeBble 6onblUKE;

PrM, PJIM — pe3bb0Bble NpaBble, /iEBblE Masble.

MpaBble HOXM YCTAHABIMBAOTCA MO MNPaBOMW, NiEeBble — MO JIEBOW
CTopoHe npoduna BUTKOB. K 60NbWIMM HOXaM OTHOCAT Te, Y KOTOpbIX
paccTtosHuMe 1 pucku oT ne3susa paBHo 0,9 MM, a K ManbiM — Y KOTOpPbIX
3TO pacctoaHne paBHo 0,3 MM. Manble HOXW MPUMEHSAIOTCA Mpu Lare
pe3bbbl 40 3 MM, a 6onbluMe — nNpu ware ot 3 40 6 MM.

Tabnuua 1 — Pa3mepbl U3MepUTENbHbIX HOXEN

Tun HoxeM | LLnpnHa Hoxen, MM | Pabounin pa3mep, MM
PIb6, PJ1b 5- 0,160 0,9+0,0005
PrM, PJIM 3,5-0,160 0,3+0,0005

B COOTBETCTBMM C 3TUMM pasMepaMu CNpoeKTUpPOBaHa LITPUXOBas
ceTka (puc.3) OKynspHOW YrioMepHOM ronoBku. MNyHKTUpHas nuHus "ab"
NpU TPEXKPATHOM YyBenMyeHMM O6beKTMBA MWUKPOCKOMNA COOTBETCTBYET
paccTosiHMIO, paBHOMY pa3mepy 1, T.e. 0,9 MM, cd — pa3mepy 1, paBHOMY
0,3. OTO 3HAUWT, YTO €Cnn JIMHUIO cd COBMECTUTb C PUCKOM HOXa pa3MepoM
0,3 MM, TO UEeHTpanbHast MyYHKTUPHas JIMHUS LUITPUXOBOW CETKU COBMAAAET C
nessmeM Hoxa. Ecnm xe HOX nNpuctaBuTb K Npoduno pesbbbl, TO 3Ta
JIMHUS KacaeTcs npodwuns B ero 0CEBOM CEYEHUM, a PUCKa Ha NIe3BUN HOXaA
NPUHUMAETCS 3a U3MepuUTesbHYIO 6a3y.

Mpabsii Aebsitl

Wimpux
s a
\
PINb — pe3bboBble PJ1b — pe3bboBble
npasble 6osbluMe nesble 6onbLwne
PIMNM - pe3bboBble PJIM — pe3bboBble
npasble Masble neBble Manble

PUCyHOK 2. Buabl n3amepuTenbHbIX HOXEWN
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PucyHok 3. LLiITpuxoBas ceTka (@) u 0TCYETHOE YCTPOUCTBO YrioB (6)

O6wwmn BUA n OCHOBHbIE KOHCTPYKTUBHbIE 3/IEMEHTHI
MHCTPYMEHTAs/IbHOr0 MUKPOCKOMA MOKa3aHbl Ha puc.4.

AvameTtpbl  (d, di, d2) wm3MepsalOTCS B HanpaBieHuM,
neprneHanKynsapHOM ocu, war P — napannenbHO OCu, Npu U3MEepeHuu
NonoBuHbI yrna npodwuna (a/2) ogHOM M3 CTOPOH Yrna NpUHUMMAETCS
NepnenanKynap, OMyLEHHbIN U3 BEpLUMHbI yrna npoduns Ha ocb pe3bbObl.
Mpn un3mMepeHmn pe3bboBon aeTanu Ha BMW oHa ycTaHaBnMBaeTcs Ha
CTOMe MMKPOCKOMA B LEHTpaX, KOTOpble MaTepuanusyloT OCb U3aenus, u
KOTOpble 3aHMMAlT C/ly4alHOEe MOJIOXKEHME MO OTHOWEHUID K OCSM
NpoAO/IbHOrO W MOMepeyvyHoro nepeMeweHnMs ctona, B npouecce
M3MEPEHMS CTOJST MUKPOCKONA MEpPEMELLAETCA B MPSAMOYrofibHOW CUCTEME
KOOpAWHAaT M ecnn OCb KOHTponupyemoro 6onta He 6yaeT coBnagath C
OCbl0 MPOAONBHOMO MEPEMELLEHNS CTONMAa MM He ByaeT napannefbHa en,
AENCTBUTENbHBIE pa3Mepbl u3genus 6yayT coaepxaTb MOrpewHoCTb,
0bYyCNnoBNEHHYIO MOrpeLlHoCTb0 YCTaHoBKKN (6a3npoBaHus), KoTopas Ans
OAQHHOrO Cflyyast M3MepeHMst CTaHOBUTCS CUCTEMATUYECKOW. BnusHue
norpewHocT 6asmMpoBaHns NpU  U3MEPEHUU 3INIEMEHTOB pe3bbbl  Ha
WMHCTPYMEHTAIbHOM MUKPOCKOME NPaKTUYEeCKM MOSTHOCTbIO UCKIOYAETCS Npu
MCMNOJIb30BaHMUM CXEMbI ABYXCTOPOHHeEro namepenus (puc.5,a,6,8).

1 — ocHOBaHuWe, 2 — MUKPOMETPUYECKOE YCTPOUCTBO
nonepeyvyHo Noaauun, 3 — pyKosTKa KpennieHust
cTona, 4 —NpeaMeTHbIN cTon, 5 — LeHTpoBas
6abka, 6 — KonbLO POKYCUPOBKK TybYyCa,

7 — KPOHLLUTENH C TybycoM, 8 — WwTpuxoBas
OKYynsipHas ronoBka, 9 — kpeManoepa
nepeMeLleHns KpoHwwTenHa, 10 — Topmos
KpOHWTEWHa, 11 — KOMoHKa, 12 — OCBETUTEND,

13 — MaxoBWK HAK/IOHA KOSIOHKM,

14 — MMKPOMETPUYECKOE YCTPONCTBO NMPOAO/IbHOM
nogayn, 15 — MaxoBnK NOBOpOTa CTOA

PucyHok 4. O6wuit BuA 60bLLIOrO MHCTPYMEHTANIbHOrO MMKPOCKOMa
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{-d emcvemr Pn neb.

A
PucyHok 5. 3MepuTtenbHble cxeMbl: a) wara; 6) nonoBuHbl yrna npouns;
B) U I') cpeaHero amameTpa — 6e3 u3aMeputesnbHbIX HOXeW (B),

C U3MepuUTeNbHbIMU HOXaMu ()

TexHndeckme XxapakTepucTMKM MHCTPYMEHTaNbHOro MMKpockona bMI:

- AMana3oH M3MEPEHN JIMHENHbIX pa3MepoB:

- B NpoAosibHOM HanpasseHun 0 ... 150 mm;

- B rnornepe4yHoM HarpasneHmm 0 ... 75 mm;

- yrnosbix pa3mepos 0 ... 360 rpaga.;

- INanasoH NnokasaHui MUKPOBUHTOB O ... 25 MM;

- ueHa ageneHns mukposuHToB 0,005 MM;

- LleHa AeNneHns YrinoMepHON LWkanbl 1 MuH.;

- npegenbHasa norpewwHocTts = 0,003 MMm.

5 Mopsaok BbiNosiHEHUA paboThbl

5.1 Onpepenutb cpeaHui anameTp (dz2) pe3bbbl 60nTa METOAOM OCEBOrO
cevyeHus.

5.1.1 HacTtpouTtb Mukpockon. [ing atoro:

5.1.1.1 YcTaHOBUTb 06BLEKTUB C YBENNYEHUEM 3%, KOTOPbIA COBMECTHO C
OKYNSIpOM YrNIOMEPHOW ronoBku aaet 3*x10* = 30* — TpuauaTUKpaTHoe
yBenuyeHue.

5.1.1.2 YCTaHOBUTb Ha HWXHIOK YacTb 06bekTMBa Hacagaky ¢
NONYyNpO3payYHON NNACTUHOW, 3aKPENUTb €€ BUHTOM.

5.1.1.3 OTKpbITb C MOMOLLbIO PEryMpoBOYHOrO KOJbUa, MOSIHOCTLIO
AnacdparMy OCBETUTENIbHOM CUCTEMBI.

5.1.1.4 YcTaHOBWUTb KOMIOHKY MWKPOCKOMA B CTPOro BepTUKasbHOEe
NONOXeHNe nocpeacTBoM Maxosuka 13 (puc.4). MokasaHne no CrvpanbHOM
LLIKa/Ie HAK/IOHA KOJTOHKWN AO/MKHO ObITb paBHO HYNIO.

15



5.1.1.5 YcraHoBuTb B LEHTpax MUKpockona pe3bboBoe wusgenve u
NPUABWMHYTb K HEMYy OMoOpHble T[JIaHKM C  HoXeaepXatenamu. [1naHku
3aKpennsaTCd BUHTAMMU.

5.1.1.6  YctaHOBUTbL Ha MNaHKe NoA  HoXeAaepXaTensamu
N3MepUTENbHbIE HOXW N NPUCTaBUTb UX K NPOoduto pe3bbbl COrnacHo cxeme
Ha puc.5,r.

5.1.1.7 CdokycupoBaTb BU3MPHYIO CUCTEMY (LUTPUXOBYID CETKY)
OKYNSIPHOW TFOMIOBKM Ha MIOCKOCTb HOXen. OCTOpPOXXHO MOABECTU fe3Bue
HOXa K W3Aenuio A0 MOJIHOrO COMPUKOCHOBEHMS, 6e3 nmpocBeTa Mo BCeN
ANMHE MeXAY NIe3BMEM U KOHTYPOM pe3bbbl. DTM AEeUCTBMSI NPOBECTU Ha
obeunx ctopoHax pe3bbbl.

5.1.1.8 BpaleHneM MaxoBUKa OKY/IIPHOM T[OMOBKM COBMECTUTH
COOTBETCTBYIOLLYIO MYHKTUPHYIO JIMHUIO LUTPUXOBOM CETKM C PUCKOM HOXa.
Mpyn 3TOM NepekpecTue LITPUXOBOM CETKU AO/MKHO ObiTb pPacrnosioXXeHo
NPUMEPHO Ha cepeanHe CTOPOHbI Npodmnsa (puc.5).

5.1.2 Tpou3BecTM nNepBbIM OTCYET MO OTCYETHOMY YCTPOMCTBY
NonepeyHoro nepeMeLLeHns 1 3anmucaTtb B NPOTOKON.

5.1.3. MNoagecTtn nop nepekpectue Apyryto CTOPoHY nNpoduns pesbbbl
BbIMONHUTbL Onepauun ykasaHHble B N 5.1.1.8. Mpom3Bect BTOPOM OTCYET,
3anMcatb B MNpPOTOKON. Pa3HOCTb [ABYX OTCYETOB cocTaBnser d npas.
(puc.5,r),

5.1.4. MOMeHATb HOXM, NPOBECTU U3MepeHUs dneB. NoO NIEBON CTOPOHE
npounsg Ans 4Yero BbINOMHUTL Onepaumv, MNpeayCMOTPEHHbIE B MyHKTaX.
5.1.1.6. — 5.1.3 6e3 M1Cnonb30BaHWsI M3MEPUTENbHBIX HOXEN, BU3UPYS CETKY
MWKPOCKOMA MO BbICTYMaM 1 BraanHaM Npogunsi, COOTBETCTBEHHO.

4.2 06paboTaTb pe3ynbTaTbl U3MEPEHUN.

[encTBuTeNnbHbIM  pa3Mep CpeaHero AuaMeTpa, Mo M3MEPEHHbIM
3HayeHnsaM d.npas. v dxnes. onpeaenuTb No opmyne:

(d2npaB. + daneB)/2 = (d2— A+ do + A)/2 = 2°dz/2 = d;,

rae A — nMOrpewHoCTb, BbI3BaHHAA HECOOCHOCTbIO LIEHTPOB M
HanpaB/fieHMs NepeMeLLeHns CToIa MMKPOCKoNa.

TaknM 06pasoM, cpefHee apudMeTnyeckoe U3 U3MepeHHbIX dnpas. u
doneB. OENCTBUTENBHBLIN pa3Mep CPedHero AvaMeTpa W, CreaoBaTesbHO,
NCK/TIOYaAeT B/NSIHWE OTHOCUTENIbHONO repekoca fAeTaninm Ha TOYHOCTb
namepeHus do.

5.3 BbINOMHUTL N3MepeHnst Hapy>Horo d n BHyTpeHHero di AnamMeTpoB
6onta no n.n. 5.1.1.5 — 5.1.3 6€3 npuMeHeHUs1 U3MEPUTENbHLIX HOXERN,
BU3NPYS OKYNSPHYKO CeTKYy MO BbICTYNnaM W BraguHam npodwuns,
COOTBETCTBEHHO. Pe3ynbTaThl NI3MEPEHUIN 3aHECTM B Tabnuubl, aHanornyHble
Tabn.1 otyera.

5.4. U3MmepeHune wara pe3bbobl (puc. 5,a).
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5.4.1. lNepemelieHneM cTona, Ha KOTOPOM Haxo4UTCH U3Lenne, BBECTU
B Mofe 3peHns MMKpockona npodunb pe3bbbl.

5.4.2 K obpa3syiowen npoduns pesbbbl NoABECTU BMIOTHYIO HOX
N306paxkeHne pUCKM HOXa COBMECTUTb C COOTBETCTBYIOLIEN LUTPUXOBOM
NIMHNEN OKYNAPHOM T[ONIOBKW, MPUYEM TOYKA MEepeceyeHusl LUTPUXOBbIX
NIMHUA OO/MKHA HaxoamMTCs NMPUMEPHO Ha cepeamHe obpasytolen npoduns.
Mpou3BecTM nepBbid OTCY4eT I MO WKane MUKPOBMHTa 14 MpOAOSLHOrO
nepemelleHns (puc.4).

5.4.3. Y6paTtb HOX. [MpoaonbHbIM MepeMeLleHneM CTona nepemMectuTb
Kanubp 00 nosiBfieHnsl B Mosie 3peHnst MMKPOCKOMa BUTKA pe3bbbl, K KOTOPOMY
HEObXoAMMO MOABECTM HOX. TOT XXe HOX MOABECTU K COOTBETCTBYHOLLEN
CTOPOHE Npoduns U COBMECTUTb MYHKTUPHYIO JIMHWIO C PUCKOM Ha HOXeE.
MpousBectn BTOpOM OTcYeT II MO WKane MUKPOBMHTA 14. AHanornyHble
“3MepeHWs1 BbINOMHUTb MO APYrov CTOpoHe Npoduns.

5.4.4 PaccuntaTb BenMumMHY h waros P, no ¢opmyne Pn n=I — II ans
NEBOW M NpaBOK CTOPOH Npoduns.

5.4.5. lorpewHoCTb OT HECOOCHOCHOCTU MepeMeLLeHnsa cTona U ocu
pe3bbbl AP, npuBoAUT K pe3ynbTaTaM maMepeHun: PnnpaB = Pn — APn u
PnneB = Pn + APnh. YTO6bI KOMNEHCHMpOBaTb 3Ty MOrPewwHOCTb Wwar pe3bbbl
BbIYNCNTL NO (hopmMyne:

Pn = (PnnipaB + PnneB)/2.

5.4.6 MNony4yeHHbIN pe3ynbTaT CpaBHUTL C AonycTuUMbIM o MOCT 24997-
2004.

5.5. N3MepuTb NonoBuHy yrna npoduns pesvbol (puc. 5,6).

JTO MOXHO BbINOSIHUTL OAHOBPEMEHHO C W3MEpPEHWEM CpefHero
AvaMeTpa wiau wara. pu CoOBMELLEHNN BEPTUKANBbHON NIMHWUM OKYNSIPHOW
CETKM C WM300pakeHMeM npaBOM CTOPOHbI NPOMUAS MOMNOBMHY Yyrna
npodunsa (a/2npa..) OTCUMTHLIBAIOT HEMOCPEeACTBEHHO, T. K. MOBOPOT
OKYNSIPHOM CETKM MPOUCXOAUT OT HY/S B CTOPOHY YBESIMYEHMS MOKA3aHUN
YFNIOMEPHOM LWWKasibl OKYNSIPHON rofioBKW. pu COBMELLEHUM BEPTUKAIbHOM
JINHUN OKYNISIPHOW CETKM C M306paxeHMeM 1eBOM CTOPOHbI Npoduns
NOSI0OBMHA Yrna npodunsa paccymTbiBaeTcs No popmyrne:

a/2 = 360-B,

rae — B nokasaHue YrrioMEepHOW  LWKanbl OKYNSipHOM ronoBku. [Ans
N3MepeHNs a/2 NPUMEHSIIOTCS NEBbLIN U NPaBbIA HOXMW.

5.5.1. YcTaHOBKYy, BU3MpOBaHWE W COBMELlEHWE COOTBETCTBYHOLLNX
MNYHKTUPHBLIX JIMHUMA C PUCKaMM HOXEW NPOM3BOAUTb TaK XE, Kak npwu
namepenHmmn d 2 n P.

5.5.2. [Ona onpegenenus a/2 (I) BEpxHIO MNYHKTUPHYK JUHUIO
COBMECTUTb C PUCKOW HOXa, NMPUYEM 3Ta JIMHUS C PUCKON HOXA AOJIXKHA
6bITb coBMewleHa no Bcen ee anuHe. OTCYET NPOM3BECTM MO LUKane
YFNOMEPHOW rONI0BKMU.
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5.5.3. Ona onpeaenennsa a/2 (II) nepeBecT NPOTUBOMOSOXHYIO
CTOpPOHY uM306paxkeHusi, npoduns noa LWTPUXOBYK CETKY M COBMECTUTb
HVXKHIOK MYHKTUPHYIO JIMHUIO C PUCKOM HOoXxa. o yrnomMepHOM LwkKane
FO/IOBKM NMPOU3BOAMTCS OTCYET:

a/2nes = (a/2(I) + a/2(11))/2.

5.5.4. Onpepgenutb a/2(III) wn a/2(IV) nNO BbILEN3NOXEHHON

MeToauKe. Bbluncnutb:
a/2npas = (a/2(III) + a/2(1V))/2.

MorpewHoCcTM nonoBuHbl yrna Aa/2nes. n Aa/2npaB. nonyyatoT
NyTeM CpaBHEHUS OEWUCTBUTENbHbIX 3HAYE€HWN YrNoB C HOMWHAsbHbLIM
(a/2=30°).

5.6. Paccuntatb HOMWHaNbHbIE 3HAYEHUS BHYTPEHHEro U CpefHero
AnameTpoB pe3bbbl B 3aBMCMMOCTM OT wara (npunoxeHune b, Tabn. 1).

5.7. PaccuutaTtb npenenbHO AOMNYyCTUMble pa3Mepbl NapaMeTpoB WU
cAenaTtb 3aK/tyeHne 0 rogHoCTw.

5.7.1. [Ona 6onta BbibpaTb 3HAYEHWUS MpeaenbHbIX OTK/IOHEHMWN
(npunoxeHne b, Tabn. 2) n paccuntaTtb npeaenbHO AONYCTUMblE pa3Mepbl U
LIONYCKN ANaMeTpoB pe3bbbl:

dimax = di+ €s; Td, = es — €ia;

dimin , Td1 — HE HOpMUPYIOTCS; dmax = d+ €s;

domax = do+ es, dmin = d+ eid;

domin = d2+ €iaz; Td = es — €iq.

5.7.2. Paccuntatb npegenbHO AOMYyCTUMbIE 3HAYEHUS:
Prmx = P +APB

- Wwara pe3bbbi: ,
Pm’n = P + APH

rae AP, © AP, — BEpxXHee N HWXHeE npeaenbHble OTKIOHEHMA Llara,

COOTBETCTBEHHO (NpwnoxeHue b, Tabn. 3);

a a (04
—max =—+A—B
- yrna HaknoHa 60KOBOWM CTOPOHbI NpOhUNS: 2 22 ,

gmin =g+A2H
2 2

rae A%BuA%H— BEPXHEE WU HWKHEE NpEAE/IbHbIE OTK/IOHEHUA,

COOTBETCTBEHHO (NpunoxeHwe b, Tabn. 3).

5.6.3. OnpenennTtb roAHOCTb Ka)Aoro M3MepeHHOro napameTtpa no
nonagaHunilo ero AeMCTBMTENbHOrO pa3Mepa B rpaHuubl, YCTAHOBEHHbIE
npeaenbHO A0NYyCTUMbIMU pa3MepaMu.

6 KOHTpO/ibHbIE BONPOCHI

6.1 HazoBuUTEe OCHOBHbIE NapaMeTpbl pe3bbbl.

6.2 Kako aMameTp pe3bbbl Ha3blBaOT CpeaHnM?

6.3 YTO0 Takoe war pe3bbbl?
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6.4 Kakve pamameTpbl pe3bbbl HOPMUPYKOTCA ABYMS npeaesbHbIMU
OTKIOHEHNAMN?

6.5 Ha kakve pgmameTpbl pe3bbbl YyCTaHaBNMBAETCs TOSIbKO OAHO
npenenbLHoe oTKIoHeHne? Kakoe?

6.6 Kak 0603HauaeTcs none gonycka pe3bboson aetanm?

6.7 Ha3oBuTe MeTOoa M3MEpPeHUn napaMeTpoB pe3bboBOM AeTann Ha
MHCTPYMEHTasIbHOM MUKPOCKOTIIE.

6.8 KakoBbl MeTponornyeckue xapakrepnuctmkm bMm?

6.9 Ha kakou yron v ans 4ero HaKJIOHSIOT KOJIOHKY MWKPOCKOMa Mpw
N3MepeHnn wara pesbbbl?

6.10 MNouyeMy M3MepsaloT NOMOBUHY Yyrna npoduna pe3bbbl, a He BeCb
yron?

6.11 B KakoM cBeTe — MpOXOAALEM WIN OTPAXEHHOM — MpPOBOASAT
n3mepeHns Ha bMI?

6.12 Ha3oBuTEe OCHOBHbIE Y3Nbl U AeTanu MUKpockorna bMU.

6.13 KakMM cnocoboM MOXHO  KOMMEHCMpOoBaTb  MOrpeLHOCTb
M3MEPEHNI, BbI3BaHHYIO HECOOCHOCTbIO HamnpaB/ieHNst MEpPEMELLEHNS CTONa
MMUKPOCKOMa 1 ocu pe3bbbl?

6.14 Kak paccuuTaTb npeaenpHO AOrMyCcTUMble pa3Mepbl U [OMYCKU
napaMeTpoB pe3bbbI?

6.15 Kak oueHUTb rogHOCTb U3MepeHHOoro napameTpa?

7 PekoMeHaAyeMasa nutepaTtypa

7.1 Apuctos A.WN. MeTponorus, CTaHgaptu3aums, ceptudumkaums.
YyebHuk. — M.:U3a.ueHTp «Akagemumsi»,2008r.

7.2 AHyxuH B.W. donyckn n nocagku. Yd.nocobue. — CI16.: lMuTep,
2006.

7.3 benknH U. M. [onycku n nocagkn. M.: MawunHocTpoeHue, 1992,

7.4 [donyckn n nocagkn. CnpasoudHuk./lNog pead. B. . Msarkosa Jl.:
MawwnHocTpoeHue, 1982, u. 1, 2.

[MpunoxeHue A
dopmMa oTyeTa
1. Uenb paboTsl.
2. ObopynoBaHue.
3. MeTponorundeckune XapaKTePUCTUKM NHCTPYMEHTasIbHOro
MUKpOCKoNa.

4. HoMMWHanbHble 3HauYeHUs U NpeaenbHble OTKIOHEHUS MapaMETPOB
n3MepsieMon pe3bobl:

- CpeaHun gnameTp ;
- war ;
- MONOBMHA yrna npoguns
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5. Pe3ynbTaTbl U3MEpeHnii NapaMeTpoB METPUYECKOMN PeE3bOBI.

6. CxemMa n3MepeHuii NnapaMeTpoB pe3bObl.
7. Pe3ynbTaThl UI3MepeHUN.
Tabnuua 1 — Pe3ynbTaThl M3MEPEHNA CpeAHEro AnaMeTpa

MokasaHusa npubopa, MM

OTcyeTnbl

Mo JIEBOV CTOPOHE

MO NPaBoOV CTOPOHE

N3mepeHHbIn d2

I

II

Pa3HocTb

dones

d>npas

PaccuvTaHHbIn d>

Tabnuua 2 - Pe3ynbTaTbl MU3MEPEHWN LIAra

MNokasaHus npnbopa, MM

OTcyeThI o EBOU o Npasou N3mepeHHbIn Py
CTOpOHE CTOpOHE
I
I
Pa3HOCTb Pn ne. Pn NpaB PaccumTaHHbI P
Tabnuua 3 - Pe3ynbTaTbl MU3MEPEHUIN NOMOBUHBI Yriia Npodus
NokasaHus npmnbopa PaccynTaHHble 3Ha4YeHNs
a/2(1) = a/2(Il) = a/2neB =
a/2(11I) = a/2(1V) = a/2npaB =

[punoxeHue b

Tabnuua 1 — PacyeT HOMMHaNbHLIX pa3MepoB CpeaHEro U BHYTPEHHero

ANaMETPOB METPUYECKOW pe3bbObl

Lar AvameTp pe3bbbl, MM Lar AvameTp pe3bbbl, MM
pe3bbbl | cpeaHui BHYTPEHHUI | | pe3bbbl |  cpeaHuii BHYTPEHHUN
P, MM (d2, D2) (di, D1) P, MM (d2, D2) (di, D1)
0.20 d-1+0.870 | d-1+0.783 1.25 | d-1+0.188 | d-2+0.647
0.25 d-1+0.838 | d-1+0.730 1.50 | d-1+40.026 | d-2+0.376
0.30 d-1+0.805 | d-14+0.675 1.75 | d-2+0.863 | d-2+0.106
0.35 d-14+40.773 | d-14+0.621 2.00 | d-2+0.701 | d-3+0.835
0.40 d-14+40.740 | d-1+0.567 2.50 | d-2+0.376 | d-3+0.284
0.45 d-1+0.708 | d-1+0.513 3.00 | d-2+0.051 | d-4+0.752
0.50 d-140.675 | d-14+0.459 3.50 | d-3+0.727 | d-4+0.211
0.60 d-1+40.610 | d-1+0.350 4.00 | d-3+0.402 | d-5+0.670
0.70 d-140.546 | d-14+0.242 4.50 | d-3+0.077 | d-5+0.129
0.75 d-1+40.513 | d-1+0.188 5.00 | d-4+0.752 | d-6+0.587
0.80 d-1+0.480 | d-1+0.134 5,50 | d-4+0.428 | d-6+0.046
1.00 d-1+0.350 | d-2+0.918 6.00 | d-4+0.103 | d-7+0.505
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Tabnuua 2 - MNpefenbHble OTKIOHEHUS ANaMeTpoB pe3bbbl

Mons Aonyckos

6h | 6g | 6f | 6e 6d
d, MM P, MM OTK/IOHEHNS, MKM
ei es es ei es es ei
d2 d d,d>,d: d> d dd>di d2 d ddxdi d2 d d,d>,d: d2 d
0,25 -63 -67 -18 -81 -85 -33 -96 -100 - - - - - -
0,35 -71 -85 -19 -90 -104 | -34 -105 | -119 - - - - -
0,5 -85 -106 | -20 -105 | -126 | -36 -121 | -142 -50 -135 | -156 - - -
Cs.5,6 nol1,2 0,75 -100 | -140 | -22 -122 | -162 | -38 -138 | -178 -56 -156 | -196 - - -
1 -112 | -180 | -26 -138 | -206 | -40 -152 | -220 -60 -172 | -240 -90 -202 | -270
1,25 -118 | -212 | -28 -146 | -240 | 42 -160 | -254 -63 -181 | -275 -95 -213 | -307
1,5 -132 | -236 | -32 -164 | -268 | -45 -177 | -281 -67 -199 | -303 -95 -227 | -331
0,35 -75 -85 -19 -94 -104 | -34 -109 | -119 - - - - - -
0,5 -90 -106 | -20 -110 | -126 | -36 -126 | -142 -50 -140 | -156 - - -
Cs. 11,2 p0 22,4 | 0,75 -106 | -140 | -22 -128 | -162 | -38 -144 | -178 -56 -162 | -196 - - -
1 -118 | -180 | -26 -144 | -206 | -40 -158 | -220 -60 -178 | -240 -90 -208 | -270
1,25 -132 | -212 | -28 -160 | -240 | -42 -174 | -254 -63 -195 | -275 -95 -227 | -307
1,5 -140 | -236 | -32 -172 | -268 | -45 -185 | -281 -67 -207 | -303 -95 -235 | -331
1,75 -150 | -265 | -34 -184 | -299 | 48 -198 | -313 -71 -221 | -336 | -100 | -250 | -365
2 -160 | -280 | -38 -198 | -318 | -52 -212 | -332 -71 -231 | -351 | -100 | -260 | -380
2,5 -170 | -335 | -42 -212 | -377 | -58 -228 | -393 -80 -250 | -415 | -106 | -276 | -441
0,5 -95 -106 | -20 -115 | -126 | -36 -131 | -142 -50 -145 | -156 - - -
0,75 -112 | -140 | -22 -134 | -162 | -38 -150 | -178 -56 -168 | -196 - - -
1 -125 | -180 | -26 -151 | -206 | -40 -165 | -220 -60 -185 | -240 -90 -215 | -270
1,5 -150 | -236 | -32 -182 | -268 | -45 -195 | -281 -67 -217 | -303 -95 -245 | -331
Cs. 22,4 fo 45 2 -170 | -280 | -38 -208 | -318 | -52 -222 | -332 -71 -241 | -351 | -100 | -270 | -380
3 -200 | -375 | -48 -248 | -423 | -63 -263 | -438 -85 -285 | -460 | -112 | -312 | -487
3,5 -212 | -425 | -53 -265 | -478 | — - - -90 -302 | -515 | -118 | -330 | -543
4 -224 | -475 | -60 -284 | -535 | - - - -95 -319 | -570 | -125 | -349 | -600
4,5 -236 | -500 | -63 -299 | -563 | - - - -100 | -336 | -600 | -132 | -368 | -632
0,5 -100 | -106 | -20 -120 | -126 | -36 -136 | -142 -50 -150 | -156 - - -
0,75 -118 | -140 | -22 -140 | -162 | -38 -156 | -178 -56 -174 | -196 - - -
1 -140 | -180 | -26 -166 | -206 | -40 -180 | -220 -60 -200 | -240 -90 -230 | -270
1,5 -160 | -236 | -32 -192 | -268 | -45 -205 | -281 -67 -227 | -303 -95 -255 | -331
Cs.45 pno 90 2 -180 | -280 | -38 -218 | -318 | -52 -232 | -332 -71 -251 | -351 | -100 | -280 | -380
3 -212 | -375 | -48 -260 | -423 | -63 -275 | -438 -85 -297 | -460 | -112 | -324 | -487
4 -236 | -475 | -60 -296 | -535 | - - - -95 -331 | -570 | -125 | -361 | -600
5 -250 | -530 | -71 -321 | -601 | — - - -106 -356 | -636 | -132 | -382 | -662
55 -265 | -560 | -75 -340 | -635 | — - - -112 -377 | -672 | -140 | -405 | -700
6 -280 | -600 | -80 -360 | -680 | — - - -118 -398 | -718 | -150 | -430 | -750
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Tabnmua 3 — OTKNOHEHUS Lara 1 yria HakiioHa 60KOBOM CTOPOHbI Npodnns

Lar P, MM OTKkMOHEHWst | OTK/IOHEHMS yrna HakoHa 60KOBOM
Lara, MKM CTOPOHbI NpoduNs, yra. MUH
0,8;1;1,25 +12 +50
1,5; 1,75 +16 +45
2,2,5 +20 +40
3,35 +24 +35
4, 4,5 +28 +30
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3anuesa W.A., CtenaHos M.C.
NabopaTopHas pabota N214
«HopMupoBaHMe U KOHTPOJIb TOYHOCTH
LML EBbIX COeAUHEHUI»
1 Llenb pa6oTbl
MonyunTb HaBbiKM MO MPUMEHEHWUIO MpPaBU HOPMUPOBAHUS U METOAOB
KOHTPONS1 NapaMeTpoB AETaNeN WANLEBBLIX COEANHEHWN.
2 3apaum
- ONpeAennTb OCHOBHbIE XapaKTEPUCTUKN LUIMLEBOrO COEANHEHUS;
- NMOCTPOUTL CXEMbl NMOJSIEN AOMYCKOB LUNLEBOrO COEANHEHMS;
- BblbpaTb CpeAcTBa M3MEPEHWUN AN KOHTPOJIS 3aAaHHbIX NapaMeTpoB;
- U3MEpUTb 3aAaHHble pa3Mepbl LWIMLEBLIX AETaNEN;
- [AaTb 3aK/OYEHME O FOAHOCTM COMpSAraeMblX AeTanen U WAMUEBOro
COEAVHEHMS B LIENIOM.
3 O6opyaoBaHMe: KOMMIEKT CpPeACTB M3MEPEHWA ANS KOHTPOSS
NapaMeTpoB LWIMLEBbLIX AETaNeN.
4 OCHOBHbIE MOJIOXKEeHUA
LLNnnueBbIMM COEANHEHNAMM HA3bIBAKOTCS COEAMHEHUS, COCTOsLWMNE W3
oxBaTblBaloLeN (BTY/IKM) U OXBaTbiBaeMol (Bana) NOBEPXHOCTEN, MMEIOLNX
NpOAONbHbIE, PACMOSIOXKEHHbIE MApPaN/IeNlbHO OCU  COEAMHEHUS M MO
OKPY>XHOCTU  LNMLbI  NPSMOBOYHOro, 3BOMIbBEHTHOMO WM  TPEYrofbHOro
npogunsa (puc.1).
Hanbonee wWKMpOKO  pacnpocTpaHeHbl  NpsAMOOOYHbIE  LISIMLEBbLIE
COEAMHEHMS C YETHLIM YNCITOM LINML,.
LUnuueBble  COEAMHEHUSI  XapaKTEpPU3YKOTCS  TPeEMSI  OCHOBHbIMM
pa3MepHbIMM  MapaMeTpaMn:  Hapy>XHbIM  AMAMETPOM D, BHYTPEHHUM
AVNAMETPOM @, LUMPWHOW Nasa BTYKM U WMPUHOW Wwmua b.

] FIBONbBBEEHTHOS SO0 MHE He

i &

b

— Fot e &

NpAMOBOYHOE COE0URERLE
MpEY20TbHOE COSIUREHLUE

PucyHok 1. Buabl WANLEBLIX COEANHEHUN

OOHMM M3 OCHOBHbIX MOKa3aTenenM TOYHOCTU LUSIMLEBBLIX COEANHEHWUN
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SIBNSIETCS LIEHTPUPOBaHNE conpsiraeMblx aetanein. CywecTBytoT Tpy cnocoba
LIEHTPUPOBaHUS: MO Hapy>XHOMy aumameTtpy D (puc.2,a); no BHYTPEHHEMY
avameTtpy d (puc.2,6); no 60koBbIM CTOPOHaM 3ybbes b (puc.2,B).

b

PucyHok 2. Cnocobbl LEHTPUPOBaHUS LLIMLIEBLIX COEANHEHWN.

O603HayeHne LWIMLEBOr0 COeAMHEHUS BKIOYAKOT 4MCIo 3ybbeB Z
HOMUHasnbHble pa3Mepbl d, D u b (TOCT 1139-80 OcCHOBHble HOpPMbI
B3anMo3amMeHsieMocTu. CoeanHeHus wnuuesble npsMoboyHble. Pasmepbl u
L0Nyckn), 0603HayYeHMe MOBEPXHOCTU LEHTPUPOBaHMS W NOCagku no
conpsiraeMbIM NMOBEPXHOCTSAM.

MpuMep yCnoBHOro 0603HAYeHUS LWNULEBOrO COEAMHEHUS C YMUCIIOM
3ybbeB z = 6, BHYTPEHHUM AnaMeTpoM d = 28 MM, Hapy>XHbIM agnameTpom D
= 34 MM, WWpUHOM 3yba b = 7 MM, C LEHTPMPOBAHUEM MO BHYTPEHHEMY
AVAMETPy, C NOCaaKoW MO AMaMETpPY LUEHTpUpoBanus H7/f7 v no pa3mepy b —
Do/ 78

d—6x28H7[f7x34H12/al1x7[9/ 1.

Mpy LEHTPMPOBAHUM MO HApPY>XHOMY AMAMETPY C NOCaAKON Mo AMaMETPY
LeHTpupoBanuns AH8/A7 v no pasmepy b — F10//0:

D —6x28x34H8/h7x7F10/ 0.

Mpw ueHTpMpoBaHMKM MO 6OKOBLIM CTOPOHAM Npoduns:

b—6x28%x34H12/a11x7 9/ F8.

5 Mopsaok BbiNOJSIHEHUS PpaboTbl

5.1 PacyeT napaMeTpoB WINLEBOrO COeaMHEHUS

3agaHune. PaccunTtaTb nNpeaesibHble pa3Mepbl, OCHOBHbIE XapaKTEPUCTUKK
N OOMYCKW 3/IEMEHTOB LUSIMLEBOrO COeaANHEHUS:

d-6x18H7/f7x22H12/a11x5D9/h9.

PacuyeT BbINOMHUTL B ClieAytoLLEM NOpSIAKe:

5.1.1. Onpegenutb BepxHee (ES) wn HuxHee (EI) npepenbHble
OTK/IOHEHMSI OCHOBHOIO OTBEPCTUSI HOMWHaNbHOro pasmepa d [2, Tabn.1.27,
c.79].

5.1.2. Onpepenutb BepxHee (es) W HwxHee (ei) npedenbHble
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OTK/IOHEHUS! Basla HOMUHANbLHOro pa3mMepa d[2, Tabn. 1.28, ¢.80].

5.1.3. 3anucaTb 3HayeHUs npeaenbHblX OTKIOHEHMA B Tabnuuy 1
npotokona (rpadol 2-3).

5.1.4. PaccuutaTb npegenbHble  XapakTEPUCTMKM  MOCadku  no
BbIOpaHHbLIM NMpeaebHbIM OTK/TOHEHUSIM CONPSAraeMblX AeTaneun:

S,x =ES—eil, S . =El—es

5.1.5. PaccunTaTb AONYCK MNOCAAKK:
TS = Smax o Smin _

5.1.6. PaccuuTtaTb npegenbHble pasmepbl U [OMYCKM COMpsraeMbix
petanen:
- ANs OTBEpPCTUS:

D_=D+ES D, =D+El T,=D_ -D_. =ES—El
- Qg Bana: , ,
d.,=d+es d_. =d+ei T,=d_ —d_ . =es—ei

4

5.1.7. [Ans HOMMHanbHbIX pasMepos D wn b npousBectn pacyer
npeaenbHbIX pa3MepoB, OCHOBHbIX XapaKTePUCTUK U AOMYCKOB Mo nn.1-6.

5.1.8. TlonydeHHble 3Ha4yeHUs npedesibHbIX Pa3MepoB  3/1EMEHTOB
conpsiraeMbix Aetanen 3aHectu B Tabnuuy 1 npotokona (rpadsbl 4-5).

5.2 TlocTpoeHue CxeM noned [AOMyCKOB 3/IEMEHTOB  LUIMLEBOro
coeanHeHus

3apnaHue: [locTpouTb  CXEMbl  pPaCcrofIOXXEHUS  MONen  [OMYCKOB
conpsiraeMbiX AeTaNeN B pacCUUTAHHbIX NOCaaKax.

Ha cxemMax 0603HaUMTb YMCNIEHHbIE 3HAYEHUSI HOMUHASIbHbIX Pa3MepoB,
npeaenbHbIX OTK/IOHEHWW, NpeaenbHbiX pa3MepoB, 00603Ha4YeHus Monen
[IOMYyCKOB.

5.3 KoHTposib NapaMeTpoB LWANLEBOro CoeaMHEHUS

5.3.1. BblbpaTb cpeactBa M3MEpeHWM ONS NPOBEAEHMSI KOHTPONS
NnapaMeTpoB  LWAMLUEBOr0  COEAMHEHWUs,  MOJb3ydaCb  METOANYECKUMMU
yKa3zaHuaMu K nabopaTtopHon pabote N210 «Bbibop cpeacTB M3MEPEHMUIN».,

5.3.1.1 OnpepenuTb Ha OCHOBaHWM TpeboBaHWA K TOYHOCTM
NapaMeTpoB [AEeTanuM [AOMyCTUMblE MOrPELHOCTU M3MEPEHMN AJ Kaxaoro
napameTpa [3, npunoxeHue I].

5.3.1.2 Paccuutatb npeaesnbHyt A0MYyCTUMYHO MOrpeLwHOCTb CpeacTsa
N3MEpPEHNI KOHTPOIMPYEMBIX pa3MepoB no ¢opmyne: Acn = 0,65 Ad.

5.3.1.3 BblbpaTb KOMMAEKT W3MepUTEsIbHbIX CPEeACTB ANSt KOHTPONS
3a[JaHHbIX NapamMeTpoB Aetanu [3, npunoxexue [].

5.3.2. BbINOMHUTL U3MEPEHUS KaXOOro KOHTPOSMPYEMOro napameTpa
AeTaniM B Tpex CeYeHusaX, B KaXXAOM M3 KOTOpbIX — B [ABYX B3aWMHO
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nepneHaAVKYyNsSpHbIX HanpasneHusax. Pe3ynbTaTbl 3aHeCcTM B Tabn. 1 oTyeTa
(rpada 6).

5.3.3. Paccuntatb cpeaHue apudMeTnYeckne pesynbTaToB M3MEPEHUN
MO KaXXAOMY M3 NapaMeTpoB. 3Ha4YeHusl 3aHecTn B Tabn. 1 (rpada 7).

5.3.4. CpaBHUTb pe3ynbTaTbl M3MEPEHWUA C MpeaenbHO AOMYCTUMbIMM
pa3Mepamu.

5.3.5. [laTb 3aK/loyeHMe O TOAHOCTU COMpSAraeMblx AeTanend Mo
Ka)XAOMYy KOHTponuMpyeMoMy napameTpy. Pe3ynbTaTbl 3aHectn B Tabn. 1
(rpada 8).

5.3.6. CpgenaTb 3ak/4eHMe O TOAHOCTU  KOHTPOJSIMPYEMOro
CoeIHEHWS.

6 ®opmMa oTyeTa

6.1 Llenb paboThl.

6.2 PacyeT TOYHOCTU LWNMLIEBOIrO COEANHEHMUS.

6.3 CxeMbl Nosnen A0nycKoB.

6.4 PacyeT 1 BbI6Op CpeacTB N3MEPEHWN.

6.5 Pe3ynbTaTbl KOHTPONS MNapaMeTpoB LWANLUEBOrO0 COeAUHEHUS
(Tabn.l).

Tabnuua 1 — Pe3ynbTaTbl KOHTPONS LWMLEBLIX COEAUHEHUN

KOHTpOJ:IJVI MNpenenbHble MpepenbHble | Pe3ynbTaTbl U3MEpeHUs Cp BbIBOA O
pyeMbIu OTKJIOHEHUS pa3mepbl '
napameTp | Bepx. | HwxH. | max | min 1 [2] 3 [4 [5 [e | "o | roAoc™
1 2 3 4 5 6 7 8
18H7
18f7
22H12
22all
5D9
5h9
6.6 BbiBoa.

7 KOHTpOJIbHbIE€ BOMPOChHI

7.1 YT0 Takoe wnimueBoe coeanHeHne?

7.2 Buabl WnuueBbiX coeauHEHUN.

7.3 KaknMn napameTpaMm xapakTepusyioT LWIMLUEBbIE COeaNHEHUNA?

7.4 Buabl LEHTPUPOBAHUS LLNNLIEBLIX COEANHEHWMN.

7.5 O603HauYeHUe WANLEBBIX COEANHEHUN.

7.6 Kak KOHTpO/IMPYIOTCA LWMLEBbIE COeANHEHNS?

8 Jiutepatypa

8.1 Teopus 1 npakTka HOPMUPOBAHMUS TOYHOCTU B MALLMHOCTPOEHUN:
ydyebHoe nocobue/WN.I'. Kownsakosa, O.10.CopoykuHa, E.H. 3akanuH. — PocTtoB
H/[: w3natenbckmi ueHTp ArTY, 2013.-241c.

8.2 [onyckn n nocagku: CnipaBoyvHuk. B 2-x 4./B.A.Msarkos n gp.-Jl.:
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MawumHocTpoeHue. JleHnHrp. OTa. 1982. - 4.1.

8.3 MeToanyeckme ykasaHus K nabopaTtopHon pabote N210 «Bbibop
cpeactB  u3MmepeHun». — T.B.AtosH, W.I. KownskoBa. - PoctoB H/A:
nspgatenbckun ueHtp ArTy, 2014.
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PycuH A.T1.
JTabopaTtopHas pabota N215
«HopMupoBaHue u KOHTPOJIb LUMOHOUYHbIX COeAUHEHU»
1 Llenb pa6oTbl
OBnagete  npaBunamMm  HOPMMPOBAHMA  TOYHOCTM  MAPAMETPOB
LUMOHOYHbIX COEAVHEHWW, METOAaMM W CPeACTBaMM KOHTPONs AeTanen
LUMOHOYHbIX COEANHEHWMN.

2 O6opynoBaHue

2.1 LLINnoHo4HOe coeanHeHue: LWNOoHKa, Ban U BTY/IKa.

2.2 CpeactBa U3MEpPEHUn, HeobxoauMble ANsi onpeaeneHust rogHoOCTU
AeTanen  LMNOHOYHbIX  COeAMHEHWM,  BblBMpalOTCd MO  OCHOBHOM
NOrpeLIHOCTM MOC/E pacyeTa AOMYCTUMON NOrpeELHOCTN N3MEPEHMUSI.

3 OCHOBHbI€E NMO0JI0)XXEHUS

3.1 Ha3HauyeHue LNOHOYHbIX COeAIMHEHWN
LLINOHOYHbIE COEANHEHUS MPUMEHSAIOT ANS COEAMHEHUS AEeTaNen MalvH

(3ybuaTtbix KoOMec, WKMBOB, MydT, pPO/IMKOB M Ap.) C BanaMu Npu BbICOKUX
TpeboBaHUSIX K TOYHOCTU LIEHTPUPOBAHUS COEIMHSIEMbIX AETanen.

LLINOHKKN cnyxaT ansg nepefgayn KpyTslero MOMeHTa, NpeaoTBpalleHus
NPOBOpaYMBaHUs BTYSIKM Ha Bany, obecneveHns nepeMeLleHns BTYIKU BAOSb
BaNa MM pukcaumMm B3aMMHOIO MOJMOXKEHNS AeTanein B cOOpoYHON eanHuLIE.
C 1X NOMOLLIO AOCTUraeTCsl CpaBHUTENBHO flerkast pasbopka n cbopka yana.

B MawmMHOCTpoeHUN Haubonbllee NpUMEHEHUE MONy4YUIu COeaANHEHUS C
NPU3MaTUYECKMMU LLUMOHKaMM.

PasMepbl WIMNOHOK W  CEYEHUA Na3oB, AOMYCKM W MOCaAKM
pernameHTUpyoTcs rOCT 23360-78 «OCHOBHbIe HOPMbl
B3anMo3aMeHsieMocThn. CoeAMHEHWs  LUMOHOYHblE C  NPU3MaTUYECKUMU
LUNOHKaMW. Pa3mepsbl LIMNOHOK M ceyeHnid Na3o.. Jonycku u nocaakm»/7.1/.

OCHOBHbIMWM pa3MepamMy MpU3MaTUYECKMX LUMOHOK SIBASIIOTCS LWMPUHA b,
BbicoTa /A 1 gnunHa |. CTaHgapT npegycMaTpmBaeT TpU UCMNOSTHEHUS LUMOHOK,
KOTOpble npuBedeHbl Ha puc. 1. Ha puc. 2 npeacra.BfieHO coeanHeHune C
NPU3MaTUYECKMMU LLMOHKaMM.

{ { {

44—

HecnonreHue A Henonverue B Henonwenue C
PucyHok 1. Bugbl ICNONHEHMS NPU3MATUUYECKUX LLMOHOK
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7

7
PucyHok 2. CoeanHeHuMe C Npu3MaTUYECKOn

LLUMOHKON

Mocaao4HbIM pa3MEpPOM LUMOHKM SBASIETCS LUMPUHA — pa3Mep b, KOTOpbIN
NPUHUMAETCA 3@ HOMMHAsbHbLIA pa3Mep LUMOHOYHOIO COeauHeHus. Bce
OCTalbHble pa3Mepbl LUMNOHOYHOINO COeAMHEHUS KpoMe b SBNsTCS
Hernocago4HbIMK pa3Mepamu.

Mocaaky LUNOHOYHBLIX COEAMHEHMM MO BCEM pa3MepaM BbIMOSHAKOTCS B
cucteMe Bana. CraHgapToM Ans NpM3MaTUYECKMX LWMOHOK MO LWMpWHE b
NpeaycCMOTPEHO TpU BuAa COeAMHEHMIN: CBODBOAHOE, HOpManbHOE U MIIOTHOE,
KOTOpble BblbMpaT B 3aBUCMMOCTM OT (PYHKUMOHANIBHOMO Ha3HaYeHus
COeIHEHUS C YY4EeTOM TexXHOoNormm cbopku.

B ycnoBHOM 0603Ha4eHWM NPU3MATUYECKOM LUMOHKM YKa3blBalOT BUA
ncnosnHeHns (Kpome cBObBOAHOrO COoeAMHEHWs), ee pas3Mepbl U CTaHAapT.
Hanpumep, ycnoBHoe o0603HadeHue Ansa LWNOHKM C pa3Mepamu b=20 MM,
h=12 MM, | =110 MM: wnoHka 20x12x110 MOCT 23360-78.

3.2 NpnMep HOpMMPOBaHWS MapaMeTPOB LUNOHOYHOIrO COeAMHEHMS.

3agaHue: NS WNOHOYHOrO COEAMHEHUSt C MPU3MATUYECKOM LLMOHKOM
BblbpaTb reoMeTpuyeckne pasMepbl U nocagku coeamHeHus. TIpousBoacTBo —
MacCCOBOC, COCAMHCHUC — HOPMAJIbHOC.
d=18 mm, 1=20 mm.

3.2.1 OnpepensieM no Tabnuue 1 HOMWHaNbHbIE pa3Mepbl AeTaneu
LLINOHOYHOro coeanHenus /7.1/.

LLInoHka 6 x 6 x 20 TOCT 23360 — 78:

LUMPWUHA LUMNOHKKN - b = 6 MM,

BbICOTA LUMOHKK - h =6 MM,

ANNHA WNOHKK 4 =20 MM,

rnybuHa nasa sana — ti1 = 3,5 MM,

rnybuHa nasa BTyNku —t2 = 2,8 MM,

LLinoHka 6 x 6 x 20 TOCT 23360 — 82.
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Tabnuua 1 — NeoMeTpuyeckmne pasmepsl LUINOHOYHOIO CoOeANHEHUS

HoMuHanbHas rnybuHa
HoMuHanbHble pa3Mepbl LWMNOHKK nasa
AnameTp Bana d
NHTepBanbl 4nvH / | Ha Bany | BO BTY/IKe
bxh
oT Jilo) t1 t
Ce. 6008 2%2 6 20 1,2 1,0
Cs. 8 no 10 3x3 6 36 1,8 1,4
Ce. 10 go 12 4x4 8 45 2,5 1,8
Ce. 12 o 17 5x5 10 56 3,0 2,3
Cs. 17 po 22 6Xx6 14 70 3,5 2,8
Cs. 22 o 30 8x7 18 90 4,0 3,3
Cs. 30 go 38 10x8 22 110 5,0 3,3
Ce. 38 no 44 12x8 28 140 5,0 3,3
Cs. 44 po 50 14x9 36 160 55 3,8
Cs. 50 no 58 16x10 45 180 6,0 4,3

3.2.2 Mo Tabnuue 2 BbIbUpaem nocagku no b ana coegnHeHw: na3 Bana
- WnoHkKa - 6N9/h9; na3 BTYNKM - wWnoHka 61s9/h9 /7.1/.

Tabnuua 2 — lMNons AOMyCcKOB Ha conpsiraeMble pa3mepbl LUMOHOYHbIX
CoeaVHEHUN

XapakTep coeanHeHns MNons gonyckos pa3mMepos b

LLUMOHKA nas Bana nas BTYJIKM
CBobogHoe h9 H9 D10
HopmarnbHoe h9 N9 Js9
lnoTHoEe h9 P9 P9

3.2.3 PaccunTbiBaEM OCHOBHbIE XapaKTEPUCTUKN COEANHEHUN.
3.2.3.1 BbIinonHgeM pacyeT no wupuHe nasa sana 6N9.
BepxHee oTknoHeHue ES = 0;
HuxHee oTknoHeHue EI = -0,030 mmM;
Hanbonblunin npeaenbHbii pa3mep Dmax= D + ES = 6 +0 = 6 MMm;
HanmeHblwn npeaenbHbii pasmep Dmin= D + EI = 6 + (-0,030) =5,970MmM;
Jonyck wupuHbl nasa TD = Dmax - Dmin = ES — EI= 0 - (-0,030)=0,030 Mm.
3.2.3.2 BbInonHseM pacyeT no WwupuHe WwnoHkn 6h9
BepxHee oTknoHeHne es = 0;
HuxHee oTknoHeHue ei = -0,030 mMMm;
Hanbonbwmni npeaenbHbii pa3mep dmax= d + es = 6+0= 6 MM;
HaumeHbwmni npeaenbHbi pa3mep dmin=d + ei = 6 + (-0.030)= 5,970 mm;
Jonyck wupuHbl WnoHkM Td= dmax — dmin= es - ei =0 -(-0,030)=0,030 Mm.
3.2.3.3 BeinonHsaeM pacyeT no wupuHe nas3a BTY/KU 6Js9.
BepxHee oTknoHeHue ES = 0,015 mm;
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HwmxHee oTknoHeHune EI = -0,015 MmM;
Hanbonbwwnii npeaenbHbii pasamMep Dmax = D + ES = 6 + 0.015 = 6,015 mwm;
HanmMeHblumin npeaenbHbin paamep Dmin= D + EI = 6 +(-0,015)=5,985 mmM;
[onyck wupuHel na3a TD= Dmax-Dmin =ES- EI= 0,015 -(-0,015)=0,030 mm.
3.2.3.4 PaccunTbiBaeM OCHOBHblE XapaKTEPUCTUKM MOCAAKM LUMOHKM B
na3 Ha Bany.
6N9/h9 — nocagka nepexogHas.
Hanbonblwnii npeaenbHbii 3a30p
Smax= Dmax - dmin = ES - ei = 6 - 5,970 = 0,030 mmM;
Hanbonbwnii npeaenbHbii HAaTar
Nmax = dmax - Dmin = es — EI= 6 — 5,970 = 0,030 mm;
Jlonyck nepexoaHou Nocaku
Ts,n = Smax + Nmax=0,030+0,030 = 0,060.
3.2.3.5 PaccunTbiBaEM OCHOBHbIE XapPaKTEPUCTUKM MOCAAKW LUMOHKM B
na3 BO BTYJIKe.
6Js9/h9 — nocaaka nepexoaHas
Hanbonblunin npeaenbHbIn 3a30p
Smax= Dmax - dmin = ES - ei = 6,015 - 5,970 = 0,045mm;
Hanbonblunin npeaenbHbil HaTAar
Nmax = dmax - Dmin = es—EI = 6 — 5,850 = 0,015mm;
Ts,n = Smax + Nmax=0,045+0,015 = 0,060.
3.2.3.6 CTpouM cxeMy pacrofnioXXeHusl nonen Aonyckos (pUCyHOK 3).

o
3
T 0
Lo
: = g
zZ © Tl
% 4 S
% E £ +0,015
Js9
A A A
\ 4
© \ 4 © Y
S -0,030 -0,030 S -0,030
a) Nas Bana-LnoHKa 6) nas BTY/KN-LUNOHKA

PucyHok. 3. CxeMa pacnonoXeHus nonen AonycKoB:
a) Na3 Bana-wmnoHka; 6) nas BTYIKM-LUNOHKA
3.2.3.6 padunyeckn n3obparkaeMm LWNOHOYHOEe coeanHeHne (PUCyHoK 4)
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i ha (o0]

PucyHok 4. LLInoHo4yHOe coeanHeHne

4 Mopsaaok BbINOJIHEHUA paboTbl

4.1 [ns BblA@HHOrO LIMOHOYHOrO COEAUHEHUS C MPU3MATUYECKOM
LUMNOHKOW, COAEpXKallero Ban, WMOHKY M BTYNKY BbibpaTb reoMeTpuyeckue
pa3Mepbl U NOCagKMU COEAUHEHUSA. IIpou3BOACTBO — MACCOBOE, COCAWHEHUE —
HOpPMaJIbHOC.

4.1.1 Paccuntatb HOMWHANbHbIE pa3Mepbl AeTaniel  WNOHOYHOro
coeAnHeHusa no avameTpy Bana.

4.1.2 Onpepenutb npeaesnibHble OTKNOHEHUS W BENUYUHbLI [OMYCKOB
Bana, LUMOHKU W BTYJIKMN.

4.1.3 Paccuntatb OCHOBHble XapaKTepUCTUKM MOCAfAOK <«ra3 Bana —
LUMOHKAa» U «Ma3 BTY/IKU — LUNOHKa».

4.1.4 MNoCTponTb CXEMY PACrOIOXEHMS MOeN AOMYCKOB U rpadmnyecku
n306pasnTb LLIMNOHOYHOE COeAMHEHME.

4.2 BblbpaTb cpeacTtBa U3MepeHun, HeobxoauMble Ans OnpeaeneHus
FOIHOCTM [AeTanen LIMOHOYHbIX COEAVMHEHWW, MONb3YSCb METOAMYECKUMU
yKa3aHuaMu K nabopaTtopHon pabote N210 «Bbibop cpeacTB M3MepPEHUI»,

4.3 W3MepuUTb LWMPUHY LUMOHKK, LWWPUHY nNa3a Basa W BTYMKW.
Pe3ynbTaTbl 3aHeCTn B Tabn. 3.

4.4 CpaBHWUTb pe3ynbTaTbl M3MEPEHUW C MNpedesnbHbIMA pa3MepaMMu.
[aTb 3aKNOYEHNE O FOAHOCTM AETanen N0 KOHTPO/IMPYEMbIM NMapaMeTpaM.

5 ®PopmMa oT4yeTa

5.1 Uenb paboTsl.

5.2 PacyeT LWNoHOYHOro coeauHEHMS.

5.3 Pe3ynbTatbl u3mMepeHui (Tabn. 3)

5.4 BbiBOA.
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Tabnuua 3 — Pe3ynbTaTbl U3MepeHni
KOHTP. MNpenenbHble | Pe3ynbTathl
P Pen ylbTa CpenHee
AeTanb pa3smep, | pa3Mepbl, MM | USBMEPEHUN, MM
. 3Ha4yeHne, MM
MM max | min 1 2 3

1. LLInoHKa
2.Ban
3.BTynka

6 KOHTpO/sibHbIE BONPOCHI

6.1 s Kakux Lenen NpMMEHSIOT LUNMOHOYHbIE COEIMHEHNNA?

6.2 C KakmMu ronsaMu  [AOMYCKOB  M3roTaB/IMBAIOTCH  pa3Mepbl
NPU3MaTUYECKMX LUMNOHOK?

6.3 B KakoMW cucCTeEMe M3roTaBNMBAOTCA MOCAAKM  LUMOHOYHbIX
CoeaNHEHUN?

6.5 MpuBeauTe npumepbl 0603HAYEHUSI MPU3MATMUYECKOM LLMOHKN B
TEXHUYECKOW OKYMEHTALNN.

6.6 Kak M 4eM KOHTpO/NMpyeTcs roAHOCTb AEeTaNel LINOHOYHOro
coeanHeHusa?

7 PekoMeHaAyeMas nutepaTtypa

7.1 TOCT 23360-82 «OCHOBHble HOpPMbl B3aMMO3aMEHAEMOCTH.
CoeAnHEeHNs LWINOHOYHbIE C NPU3MATUYECKMMM LINOHKaMU. Pa3Mepbl LUMNOHOK
N CeYeHMIN nasoB. Jonycku 1 nocagkm»

7.2 W.I'. Kownsakoea, O.HO. CopoukuHa, E.H. 3akanuH. Teopus u
NpaKkTUKa HOPMUPOBAHUS TOYHOCTU B MALUMHOCTPOEHUU. YuebHoe nocobue.-
PoctoB H/: WU3a. A'TY, 2013.

7.3 T.B. AtosaH, W.I. Kownakosa. MeTtoauyeckne ykasaHuA K
nabopatopHoi pabote N210 «Bbibop cpeactB m3mepenun ans». —PocTos
H/A: N3 Ar'TY, 2014.

7.4 [donyckn n nocagkn. CnpasoyHuk. lMoa pen. B.[. Markosa. —Jl.:
MawmHocTpoeHue, 1982. 4Y.1.
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PycuH A.M., 3aniuesa W.A.
JTabopaTtopHas pabota N2 16
«M3mepeHme cMeLeHM UCXOQHOro KOHTypa 3ybuaToro koneca
C noMoLybio 3yboMepa cMeLieHus»

1 Llenb pa6oTbi:

O3HaKOMNEHME C METOAMKOM KOHTpPONs HOpM OGOKOBOro 3a3opa B
UMANHAPUYECKNX 3ybuaTblXx nepedadax — CMeLleHUs UCXOOHOro KOHTypa C
NOMOLLbIO 3yboMepa CMeLLeHus.

2 O6opyaoBaHME U UHCTPYMEHTbDI

2.13ybomMep cMelleHmns (TaHreHuuanbHbi 3ybomep) moaenu 23500.

2.2 YCTaHOBOYHbIN POJUK.

2.3 lNpu3ma.

2.4 N3mepsieMoe 3ybyaToe Koneco.

3 O6LwmMe NonoxKeHus

3.1 MNokasaTenn TOYHOCTU U BUAbl CONPSHXeHUs 3ybuaTbIX Konec

OCT 1643-81 «[lepepaun 3ybuatble uuaMHApuyeckue. [onycku»
/8.1/ yctaHaBnmBaeT 12 cTteneHeln TOYHOCTM 3ybyaTbiX kKonec, 0603HaYaeMbIX
B nopsiake ybblBaHMS To4yHOCTM umdpamu 1, 2, 3, 4, . . ., 12. [onycku
3y64aTbIX KOJIEC HOPMUPYIOTCA ANs cTeneHen ¢ 3 no 12 BKIOYUTENBHO.

Ana Ka)xaou CTENeHU TOYHOCTM NMPEeAyCMOTPEHO OTAENbHO TpU BMaa
HOpM:

- HOPMbl KMHEMATUYECKOWN TOYHOCTHU;

- HOPMbI MIABHOCTWN pPaboThl;

- HOPMbI KOHTaKTa 3ybbeB B nepeaaye.

Bce 3Tn Tpu BMAA HOPM MOryT KOMOMHMPOBATLCA W HA3HayaTbCs M3
Pa3/IMYHbIX CTEMNEHEN TOYHOCTM.

He3aBMCMMO OT CTeneHein TOYHOCTWU CTaHAApT YCTaHaB/MBAET LUECTb
BMAOB COMpsXXeHus 3ybuaTbiX Konec B nepegade, obo3HayaeMblX B nopsigke
YMeHbLUEHNs rapaHTUpoBaHHoro 6okosoro 3a3opa A, B , C, D, E, H.
TOYHOCTb M3rOTOBMEHUS UMANHAPUYECKMX 3ybuaTblX KOMec W nepepad
33[aeTcs CTeneHbld TOYHOCTK, a TpeboBaHMa K B6OKOBOMY 3a30py — BWAOM
conpsikeHnst o 6o0KOBOMY 3a30py.

Hanpumep, o6o3HaueHne 10-8—7-B TOCT 1643-81 o3Hauyaer, 4TO
Koneco mmeetr 10-t0 CTeneHb MO HOpMaM KUMHEMATMYECKOM TOYHOCTMU; 8-10
CTerneHb — N0 HOPMaM MJaBHOCTW; 7-t0 CTeneHb — MO HOpPMaM KOHTaKTa
3ybbeB B nepedade; BMa ConpsikeHns — B.

B /8.1/ npeacraBneHbl [OMNYCTUMblE OTK/IOHEHWUS  3M1EMEHTOB,
BAUSIIOLWLMX HA BEMYMHY rapaHTUpOBaHHOrO 60KOBOro 3a3opa. Takum
obpa3oM, ecnuM 3TU 23neMeHTbl 6yayT COOTBETCTBOBAaTb TpeboBaHUSM
CTaHAapTa, TO rapaHTUpyeTcs, uTo 60KOBOM 3a30p OyAeT He MeHblue
onpeneneHHoNn BenuuuHbl. oka3aTeneMm, XapakTepU3YHOLWMM BUSHUE Ha
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60KOBOW 3a30p OAHOro OTAENbHOro Koneca, SBMASETCS CMeLeHMe UCXOAHOro
KOHTYpa WM OTK/TIOHEHNE U3MEPUTENBHOMO PacCTOSHUS.

3.2 NcxoaHbi KOHTYp. CMelLieHne NCXOAHOro KOHTYpa

Moa ncxoaHbIM KOHTYPOM 3BOJIbBEHTHBIX 3ybuaTbiX KOIEC MOHMMAETCS
peika AaHHOro Moayna /m wu  npodunbHOro yrna o, WMelowas
NpsSIMOSIMHENHbIE OOKOBbIE CTOPOHbI. Ha AenuTenbHOM NpsSIMOM  Takoro
KOHTypa TO/lWMHa 3yba paBHa LIMPMHE BMaauHbl M paBHA MOMOBUHE Luara,
T.e. 7w'm/[8.2/ (pucyHok 1).

roCT 13755-81 «[lepepaun 3ybuyatble UnnuHapudeckue
3BOMIbBEHTHbIE. MCxoaHbIM  KOHTYp» /8.2/ yCTaHaBnuMBaeT cneaylowme
napameTpbl U KO3(PPUUNEHTbI UICXOAHOrO KOHTYpa:

hs — BbICOTa AENUTENBLHON ronoBku 3y6a;
h’s — KO3 PULIMEHT BbICOTbI FONIOBKMU;
hr— BbICOTa AENUTENBHON HOXKW 3y6a;
h’r— K03DPULIMEHT BbICOTbI HOXKM;
hj — rpaHMyHas BblcoTa 3y6a;
h"; — KoadDULUMEHT rpaHNYHON BbICOTHI;
C— paavanbHbI  3a30p;
C" - K03(DULIMEHT paaManbHOro 3a3opa;
Qr— paanycC KpuBM3HbI NEPEXOAHON KPUBOW;
Q’r— k03DULMEHT paanyca KpUBU3HbI NEPEXOHON KPUBOM;
a — yron npodunsa NCXoAHOro KOHTYpa.
CTaHgapT pernameHTUpYeT cneayowme 3Ha4eHus:
a=20° h5=1,0; hr=1,2; c*=0,2; h';=2,0; Q"¢ < 0,30.

7
/'/

Menumenvnan

[~ Z )
/ ~  npamas

hs=2m

,,,,,,,,,,,,,
,,,,,,,,,,,,

0,25(0,35)m

Cc=

PucyHok 1. MicxoaHbii KOHTYp 3y64yaTon nepeaayn

NCXOAHbIA KOHTYP, M306pa)KEHHbIM Ha pUCYHKE 1, NEXMT B OCHOBE
CTAQHAAPTOB, OMNPEAENsIOWMX FEOMETPUIO 3ybuaTbiXx Konec M 3y60pe3HOro
MHCTPYMEHTa.
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BenvunMHa CMelweHns WUCXOAHOro KOHTYypa X/m  XapaKTepusyeTcs
PacCTOSIHUEM MEXAY AENUTENIbHOM OKPYXXHOCTbIO Koneca U AeNvUTeNbHOM
NpSAMOM UCXOAHOro KOHTYpa (puc. 2).

PucyHok 2. CmelleHne UCXo4HOro KOHTypa

S=0,57-m
S o
7 |
~—+—
/) A —t—— Cpenusist JIMHUS
g HCXOHOTO KOHTYpa.
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PucyHok 3. CMelleHne Ucxo4HOro KOHTypa

(0,5-m2) — nomunanvroe paccmo,fmmel +

UCXOOHO20 KOHmypa ont ocu Koyeca

Ocb 3aeomoexu

3v0uamo20 koneca

h

n's
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Koneco, 3ybbsi koTOporo o6pas3oBaHbl B CTAHOYHOM 3auennieHuu,
XapaKTepU3yeMOM KaCaHWEM [AEeNUTENbHOM OKPYXXHOCTM Koneca d w
AENUTENBbHOM MpsSIMON  MCXoAHOM penkn (MpU HOMMHANBHOM  MOJIOXXEHUU
penkn), Ha3blBAaeTCH KONecoM 6e3 CMelleHMst UCXOAHOro KoHTypa. Ecnm
AenuTenbHash npsiMasl MCXOAHOrO KOHTYpa HE KacCaeTCcs WM nepecekaeT
AENUTENBHYIO OKPY>XHOCTb KOJfleca, TO TaKoe KOJIeCO Ha3blBaeTCsl KONecoM Co
CMeLleHMEM NCXOAHOro KOHTYpa.

PagnanbHoOe nOMOXXEHME WCXOAHOrO0 KOHTypa OTHOCUTENIbHO OCU
Kofieca MNOMHOCTbIO onpedensieT TOMWMHY 3yba Koneca, T.e. 3/IEMEHT],
OKa3blBaloLLEro OCHOBHOE BAWSIHME Ha BennunHy 60KoBOro 3a3opa. [lpu
yAaneHnn NCXoAHOro KOHTYpa OT OCM Koseca ero 3ybbs Noay4varoTcs TOsLeE,
Npy NPUBIMXKEHNN K OCK KOJleca — TOHbLLE.

CBsi3b Mexay paauanbHbiM CMELLEHMEM WCXOAHOr0 KOHTYypa Xm W
BbI3bIBAEMbIM MM W3MEHEHMEM TOJIWMHbI 3yba Koneca Mo AenuTeslbHOM
OKPY>XHOCTU A'S onpeaenuTcs CrneayroLen 3aBUCMMOCTbIO:

AS=2-x-m-tgc.

Ecnu genutenbHas npsaMas ICXOAHOrO KOHTYpa OTCTOUT OT 3aroTOBKM
Ha HOMWHaNbHOM PAaCCTOSIHUW, PABHOM pPaAWyCy AENUTENbHOM OKPY>XHOCTU
(pucyHok 3), T.e. Ha 0,5mz TO TonwmHa 3yba Hape3aemMoro Koneca rno
AENUTENBHOM OKPY>XHOCTM S paBHa: S =0,57-m

Takoe koneco, 6yayuu B 3auUensieHnn ¢ ApyruM KOMecoM, Hape3aHHbIM
Npu TEX XE YCNOBUSIX, HE AaeT OOKOBOro 3a3opa B 3alenyieHnn, T.e. He
obecrneumBaeTcs HoOpManbHOWN paboTbl 3ybuaTon nepeaayn.

Ans  co3paHus 6GOKOBOrO 3a30pa  WMCXOAHOMY KOHTYpPY AaeTtcs
HauMeHbluee [OMOJSIHUTENbHOE CMELUeHne WCXOAHOro KOoHTypa E,  no

HaMpaBNEHUIO K LEHTPY 3aroToBku. KpoMme TOro, Aaetca AOoMyck Ha
CMELLEHNE WCXOAHOro KoHTypa T, obecneunBatowmini nNpeaoTBpaLLEHNE
YpE3MEPHOTO YTOHEHUS! 3yBbeB. YNCIOBbIE 3HAUEHWsl MapaMeTpoB £, u T,

npuBeaeHol B Tabn. 14 u 15 /8.1/. [na 3ybuyaTtoro koneca ¢ napameTpamu
m=2,5 MM, z=18 MM c 0603HauyeHneM 8—-D, HaNAEM UNCNOBbLIE 3HAUYEHUS E,,

nT,:
E, =-0,055 mm; T, = 0,09 mMm.

[Ipu 5THX 3HAYEHUSIX HAUOOJIbIIEE PACCTOSTHUE NETUTEIBHOM MPSMOI OT OCH

3arotoBku pasuo: 0,5mz+ EHS =0,5-2,5-40+(—0,055) =49,945 mm;

HauMeHbLUEE pacCTOsIHME OMTENbHOM MPSIMOM OT OCUM  3arOTOBKM
paBHO: 0,5m z+ Ep,—Ty= 0,5-2,5-40 + (—0,055) — 0,09 = 49,855
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PucyHok 4. 3ybomep cMmeLleHns

3.3 YcTpoicTBo 3yboMepa cMeLLeHns

3ybomep cMelleHns (TaHreHumanbHbI 3yboMep), NpeacTaBneHHbIA Ha
PUCYHKe 4, COCTOMT M3 Kopnyca 1, K KOTOpOMYy MpuKpenneHa uadHra 4 ans
YCTQHOBKM MHAMKATOpa 3 C YA/IMHEHHbIM HAKOHEYHWKOM. W3MepuTesbHble
ryékn 8 n 9 3ybomepa npmBoasaTcs B ABMXKEHME BMHTOM 7, Ha OQHOM KOHLE
KOTOpOro HapesaHa npasas pe3bba, Ha ApyroM — nesas. Bpawas BUHT 7,
M3MEHSIOT pPacCTosiHME Mexay Wu3aMepuTenbHbiMM rybkamn. B Tpebyemom
MOMOXEHNN U3MEPUTESbHbIE N'YOKM 3aKpennsoTcs BUHTaMu 2 u 5.

3.4 HacTpolika 3yboMepa CMeLLeHNS

Hactpoika  TaHreHumanbHoro  3ybomepa  npou3BOAMTCS MO
YCTAQHOBOYHOMY POnuKy. Pa3mepbl ponuvka (puc. 5) BblbupaloTcs C TakuMm
pacyeToM, 4TObbl Ha pacCTOSiHMM pPaBHOM MOAYAKD Kofeca OT WTudTa
MHAMKAaTOpa, pa3Mep Mexay rybkamu pasHsincs S =0,57-m, a nokasaHwue

NHAnKaTopa — 1 MM.
Mpu npodunbHom yrne @ = 20° anametp pormka d, onpeaensercs
no 3aemcumoctn d, =1,204 m,
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PucyHok 5. Beibop pa3mepoB ponunka

Mpun ycTaHoBKe 3yboMepa no ponuky (puc. 6) NocneaHU yKnaabiBatoT
B MpuM3My W YCTaHaBAMBAlOT B HeM 3yboMep Tak, 4TObbl OH Kacancs
OMOPHBbIMK MOBEPXHOCTAMMU TYBOK UWIMHAPUYECKON MOBEPXHOCTUM POJMKaA.
3ateM nepeMewaoT ryébkn npubopa C nomowpbld BUMHTA 6 (puc. 4) npwm
0CBOOOXAEHHbBIX BUHTAxX 2 U 5 A0 Tex nop, MoKa TOYKU KOHTaKTa mexay
CKOLLUEHHbIMX  MOBEPXHOCTAMM TYOOK M ponnka He 6yayT HaxoauTbes
npnbnuanTenbHO nocepeanHe rybok. B 3ToM nonoxeHun rybkm 8 m 9
3aKpennsaiTCca BUHTaMn 2 n 5.

= T| =
= =i b

LATTHITTTTIT777

PucyHok 6. POnnkK yCTaHOBOYHbIW
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OTnycTuB BUMHT KpenneHus nHavkatopa 10, nepeasuraloT MHAMKATOP
3 B LL@HroBOM 3a)uMe A0 Tex rnop, Noka Ha MUAnnMeTpoBoe (Manon) Likane
MHOMKATOPA HE MNOSIBUTCA MOKasaHue, paBHoe 1 MM. 3aTeM WHAMKATOp
3aKpennseTca B 3TOM nosoxeHnn suHTOM 10. bonbliasa cTpenka nHankaTopa
YCTaHaBNMBAETCS Ha HY/1b MyTeM NoBopoTa undepbnarta.

Ans un3MmepeHus 3ybuyaToro kKoneca 3ybomepoMm cMelleHus npubop
YCTQHaB/MBAOT Ha MpOBeEPSiEMbIN 3y6 W, NErKo MNoKayMBasi BOKPYr OCH
Kofnieca, HaxoasT HauMbonbLUY BETMYMHY NoKasaHus nHamkatopa. Npu 3ToMm
KOHTAKT 60KOBbIX MOBepxHOCTerM 3y6a C OMOPHbIMA  U3MEPUTENbHbLIMM
MOBEPXHOCTAMU Fy6oK 3ybomMepa Ao/mKeH BbiTb MO BCEWN LUMPUHE TYHOK.

4 PacuyeT napaMeTpoB CMeLleHUs UICXOAHOro KOHTypa

Jlonyck Ha CMeLLEHME UCXOAHOMO KOHTypa I, paccyvTaH Ans cny4as

N3MEpPEHNs 3TOro CMeLleHnst Ha 6ase pabouen ocn koneca /8.1/. U3mepeHue
Xe 3yboMepoM cMelleHus Npov3BoAUTCS Ha 6ase Hapy)XHOro uunuHapa
3ybuaTtoro koneca. o3TOMy C Uenbld KOMMEHcauun paananbHOro bueHus
OKPY>XXHOCTM BbICTYyrnoB 3ybuyatoro koneca F,, Heobxogumo BBOAUTH

npon3BoACTBEHHbIE AOMYCKWU, T.€. HaMMEHbLUEE AOMNOJIHUTENBbHOE CMELLEHNE
MCXOAHOMO KOHTYpa M A0MYCK Ha 3TO CMeLleHne onpeaensTb no opMynam:
EHSnp = EHS + 0735 I:da ;

T =Ty —0,7-Fd, —‘ O,5Eda‘ :

roe Ej. — HwkHee npepenbHoe OTKNOHEHME HapyXHOro AvaMeTpa
3aroToBKU (BepXHee OTK/IOHEHWE PaBHO HYSIO).
HanpvMmep, Hangem npov3BOACTBEHHbIE BEMUMHDI EHSnp m T ANS

3ybuyatoro koneca z = 60, m = 5 MM, 4,= 200 MM; 0603HaueHue
nposepsieMoro koneca 8—7-6-B /8.1/.

[OuameTp penutenbHol okpyxHoctn: d =mz =5-60 =300,
Hapy>xHbI AnaMeTp koneca:

d,=d+2h]-m=300+2-1-5=310 sn

none Aornycka no Hapy>XHoOMy AnaMeTpy npuHuMmaetcs AS.
[Ans Hapy>Horo anameTpa, pasHoro 310 MMm:

d, =310h8 (Lye1) MM,

T.€. HMKHEE OTK/IOHEHME HapyXXHOro aAvameTpa E,, =—0,081 .
N3 Tabn. 14 /8.1/ B 3aBMCMMOCTM OT BWA COMPSDKEHUS U CTEMEHW

TOYHOCTM MO HOPMaM MIABHOCTM paboTbl HAXOAUM: EHS =—230 wmrm,
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N3 Tabn. 6 /8.1/ B 3aBUCUMOCTM OT CTENeHn MO HOpMaMm
KWHEMATMYEeCKOM TOYHOCTU HaxoAuMM [AOMYCK Ha paauanbHoe 6ueHue
3ybuyaToro BeHua:

F =71 wmn.

N3 Tabn. 15 /8.1/ B 3aBUCMMOCTM OT BMAA COMPSHKEHUS HAXOAUM
AOMNYCK Ha CMeLleHne ncxoaHoro koutypa: T, =200 wxu.

PagnanbHoe 6ueHne OKpY>XHOCTU BbICTYNOB HE AO/HKHO MpeBbilaTh
0,257H, T.e. F,, =50mxm .

PaccunTtaem Nnpon3BoACTBEHHbIE AOMYCKW.
| Evisnp| = |Evs| + 0.35F,, =250 +0,35-50 = 267,5 xcu
T =Ty —0,7 - Fd, —| 0,5E,,|=200-0,7-50~| 0,5-81| =164,5

5 Copep)xaHue pabotbl

5.1 O3HaKOMUTLCA C KOHCTPYKUMEN 3ybomepa CMeLLeHus.

5.2 BbinonHUTL HeobxoauMble pacyeTbl, MNPOM3BECTU HACTPOWNKY
3ybomepa cMmeLleHus.

5.3 lNpoun3BecTn n3MepeHns CMeLLeHnst CXOAHOM0 KOHTypa 3ybyaToro
Kofieca 1 AaTb 3aK/I04EeHME O ero rogHocCTu.

5.4 OopMnUTb OTYET.

6 Mopsaok BbINONIHEHUA PaboTbl

6.1 B coOTBETCTBMM C NapaMeTpaMu M3MepsieMoro Kosieca HaxoasaT
HavMeHbLUee CMeLeHne UCXoaHoro KoHTypa E,s (Tabnuua. 14) /1/. YTobbI

HaliTM [OMYCK Ha CMeLleHMe MUCXOOHOr0 KOHTypa Iy, onpeaensior
NPOM3BOACTBEHHbIN AOMYCK Ha paauanbHoe 6ueHue 3ybuaToro BeHua

(Tabnuua 6) v B 3aBUCUMOCTM OT Hero T, (Tabnuua 15).
6.2 OnpepensaoT [ONYCK Ha paavanbHoe 6ueHne OKPYXXHOCTU
BbICTYMNOB Mo 3aBucumoctu: F,, =0,25T, .

6.3 PaccunTbIBalOT NPOM3BOACTBEHHbI A0OMNYCK:
EHSnp = Eys +0,35F,

Thnp =Ths —0,7F, —|O,5Eda|
roe Eg. - HWKHee npeaenbHoe OTK/IOHEHWE [MaMeTpa BbICTYMNOB

/8.1/.

6.4 HactpamsaloT nNpubop Ha Hy/b NO COOTBETCTBYIOLEMY POSIUKY,
YCTQHOBMB MOKa3aHWe Ha MUNIMMETPOBOM (Manon) LWKane WHAMKaTopa
paBHbIM 1,0MM.

6.5 M3MepstoT WwecTb 3ybbeB B pasnyHbIX MecTax 3yb4yaToro Kosneca.
Kaxxabin mnx 3ybbeB M3MepsieTcs TpyM pa3a B OAHOM U TOM e CpeAHEM
ceyeHunn.
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6.6 [aTb 3akfoveHMe 0 rogHoCTU Koneca no TonuwmHe 3ybbeB. 3y6
CYUMTAETCA roAHbIM, ecnn (aKTUYecKoe CMeLLEHMEe MCXOAHOro KOHTypa Ans

AaHHOro 3yb6a yknaabiBaeTcs B npeaenax ot Eyg,, Ao (EHSnp —Tan).
Hanpumep, ecim Eyg,,=-0,23wn, a T, =012uu, TO dakrtnyeckoe

CMELLieH e UCXOAHOMo KOHTYpa AO/MKHO niexXaThb B npeaenax ot -0,23 mm ao -0,35
MM.

7 KOHTpOJibHbIE BOMNPOChHI

7.1 Y10 noHMmaeTcd noa UCXoaHbIM KOHTYpOM?

7.2 [ng 4ero npounsBOANTCH CMELLEeHME UCXOAHOro KOHTypa?

7.2 Pacckaxute ycTponcTBo 3ybomepa CMeLLEHMS.

7.3 Kak npou3BoAMTCS HacTpoKka 3ybomepa cMelleHns?

7.4 Kak npou3BoguTCA U3MEepeHue CMeLleHUs UCXOLHOr0 KOHTypa C
NoMoLLbio 3yboMepa cMeLLeHus?

7.5 Kak yunTbiBaeTca npu U3MepeHun CMEeLLEHUA UCXOOQHOro KOHTYpa
paananbHoe bneHne OKPY>XHOCTWU BbICTYNOB 3ybuaToro Koneca?

7.6 Ha ocHOBaHMM 4ero aenaeTcs 3aKkt4eHne 0 rogHOCTM 3ybyaToro
Kosnieca rno ToswmHe 3yba?

8 JiutepaTtypa

8.1 I'OCT 1643-81. MNepepaun 3ybuaTble uMnmHapudeckme. onycku.

8.2 TOCT 13755-81 «[llepepaun 3ybuaTble UMAMHOPUYECKUNE
3BOJIbBEHTHbIE. ICXOAHBIN KOHTYpP>.

9 TlpuMep oTuéTa

N3mMepuTb CMeleHne UCXOAHOro  KOHTypa 3ybuyaTtoro Koseca
OTHOCUTENbHO  OKPYXHOCTW BepliMH 3ybbeB C nomowpblo  3yboMepa
CMeLleHus.

[NapaMeTpbl N3MepsaeMoro Koneca

Yncno 3ybbes Z = 60

_ _d
Moaynb m = 5MM [m~2+2J

Yron npocwns 3y6a pelikn o = 20°

O603HaueHne npoBepsieMoro koneca 8—7—-6-B /8.1/.

HanMeHbllee AOMONHUTENBHOE CMELLEHNE UCXOAHOro KOHTypa Eg =
- 0,25mMM

Jonyck Ha [OMONHUTENbHOE CMeWeHMe WUCXOOHOro KOHTypa T, =
0,200 mm
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CpenHsist TMHAS

HCXOJHOI0 KOHTYpaA.
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(0,5m2) — Homunanvroe
paccmosmue ucxooHo20 KOHMypa

om ocu KoJzeca
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Tabnuua pesynbTaToB

Moka3aHust MHAMKATOPa NpPWU YCTAHOBKE MO 3TanoHy huex. = 1MM

MNoka3zaHua no CMeLLeHue
Ne MHAMKaTOPY CpegHee | MCXOAHOTO 3aKntoqe
3y6 | 1-e 2-e 3-e | nokasaHue | KOHTypa ans HWUE O
a | u3mep.| u3mep. | usmep. hep [aHHoro 3yba TONNHE
3yba
EH=hV|cx'hcp
1 1,29 1,28 1,29 1,286 1-1,286=-0,286 loneH
2 1,37 1,36 1,37 1,386 1-1,366=-0,366 | [opaeH
3 1,37 1,35 1,36 1,360 1-1,360=-0,360 | [opeH
4 1,31 1,30 1,29 1,300 1-1,300=-0,300 loaeH
5 1,35 1,34 1,35 1,346 1-1,346=-0,346 logeH
6 1,32 1,33 1,30 1,317 1-1,317=-0,317 l'oneH

3aK/ItoueHmne o TosLWMHE 3y6a, 3aBUCSLLEN OT CMELLEHUSI UCXOAHOrO
KOHTYpa, AIENAETCA Ha OCHOBAHUW YCIOBUM.

= 3aKknoyeHne o TonlmHe 3ybbeB
Eus -TH <  En < Ews 3y6 rogeH
En < Ens - Th 3y6 «C/IMLLIKOM TOHOK»
En <  Eus 3y6 <C/IMLLIKOM TOJICT»
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Pacyet napaMeTpoB CMeLWEHNA NCXOAHOIo KOHTYpaA.
Hmax = 0,5mZ + Ens = 0,5-5-60 + (-0,25) = 149,75 MM
Hmin = 0,5mZ + Ens— Th=0,5-5-60 + (-0,25) — 0,2 = 149,55 MM
d=mZ=5-60 =300 MM
da=d2ha=300+2-1-5 =310 MM, rae ha = h*a-m
Féa = 0,25 T = 0,25.0.2 = 0,05 mm
IE 1| = |E.| +0.35F,, = 250 +0,35%50 ~ 268 MKM

Hop = Th—0,7Fsa— | 05E,, | = 200 - 0,7-50 — | 0,5-(0,81)| = 125MKM

3y6 Koneca CYMTaeTCa rofiHbIM Mo TOMLUMHE, CNN (AKTUYECKOE CMELLEHNE
MCXOAHOr0 KOHTYpa HaxoauTCs B Npeaenax oT —\ E tienp|» O —‘EHsnp + Thnol,
ot — 0,286 go — 0,393MmM.
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Pycun A.T1.
JTabopaTtopHas pabota N217
«UN3MepeHne KNHEeMaTUUYECKOWU NOrpeLlHOCTH
3y6uaTbiX KOJZIeC Ha Mexocemepe>»

1 Llenb pa6oTbl

MonyunTb HaBblKM MPUMEHEHUSI METOAMKM KOMIIEKCHOW MNPOBEPKMU
3ybuaTbiX KONEC Ha MeXOoCeMepe; MNpPOBEAEHUsI HACTpoMku npubopa w
BbINOJIHEHMS] U3MEPEHUN.

2 O6beKT uccnenosaHus, obopyaosaHne, UHCTPYMEHT:

- npoBepsieMoe 3ybyaToe Koneco.

- MexxoceMep 3aBofa «Kannbp».

- U3MepuTenbHoe 3ybyaToe Koneco.

3 O6Lwme nono)xXeHuns

3.1 lMNokasaTtenn TOYHOCTU 1 BUAbI CONPsHKEHUS 3ybuaTbiX Konec

FOCT 1643-81 «llepepaum 3ybyaTble umnuHapudeckme. onycku» /8.1/
yCTaHaBnMBaeT 12 cTeneHenm TOYHOCTM 3ybuyaThbiXx Konec, 0603HayaeMbiX B
nopsiake ybbiBaHUS TOYHOCTM umndpamu 1, 2, 3, 4, ,12. Jonyckn 3ybyaTbIxX
KOJ1eC HOPMUPYIOTCS AN CTeNeHen TOYHOCTM € 3 no 12.

[nsi KaXkaon cTeneHn npeaycMoTpeHbl TpU BUaa HOPM:

- HOPMbl KWNHEMATUYECKON TOYHOCTY;

- HOPMbI MABHOCTW pPaboThl;

- HOPMbI KOHTaKTa 3ybbeB B rnepeaave.

He3aBMCMMO OT CTeneHn yCTaHaB/IMBAETCH LeCTb BUAOB CONPSHKEHUS
3ybuaTtblx Konec B nepedade, 0603HA4YaeMblX B MNOPSAKE YMEHbLUEHMUS
rapaHTMpoBaHHOro 6okosoro 3a3opa A, B, C, 4, E, H.

TOYHOCTb M3roTOBMIEHMS UMMHAPUYECKMX 3ybuaTbiX Konec v nepegad
33[1aeTcs CTeneHbld TOYHOCTKU, a TpeboBaHMa K B6OKOBOMY 3a30py — BWAOM
conpshxeHns No HopmaM 6okosoro 3a3opa. Hanpumep, 06o3HayeHne 6—4—5—
B 03HayaeT, YTO KONEco UMEET 6-t0 CTEMeHb MO HOpMaM KMHEMaTU4YECKOM
TOYHOCTU; 4-10 CTeneHb TOYHOCTM MO HOpPMaM MJABHOCTW; 5-10 CTeneHb
TOYHOCTM MO HOPMaM KOHTaKTa 3ybbeB B nepeade; BuA COMNpshkeHust — B;
KOIeco C YC/oBHbIM 0603HayeHneM 7—C uMMeeT 7-10 CTeneHb TOYHOCTM Mo
BCEM TPeM HopMaM W Bua conpsbkeHus C. KpoMe TOro, AaHHbIM CTaHAapT
AAEeT KOMIMJEKCbl KOHTPOSIMPYEMbIX MapaMeTpoB, KOTOpble MO3BONSIOT
OLUEHUTb rOAHOCTb 3ybYaThbIX KOSIEC N0 BCEM HOPMaM TOYHOCTM.

KOHTpO/b  3ybuaTbiX KOMEC MOXET ObiTb  MO3MNEMEHTHbIM U
KOMMNNEeKCHbIM. Haunbonee npov3BOAWUTENBHLIM SABASIETCA  KOMIMEKCHbLIN
KOHTPOJ1b, NMPU KOTOPOM BbISIBNSIETCA CyMMapHOE BO3AENCTBME NOrPELLHOCTEN
Kofleca Ha €ero 3KchjyaTauumoHHble nokaszatenn. K uucny npubopos,
NCMOJIb3YEMbIX AN KOMIJIEKCHOW MNpPOBEpPKM 3ybuaTbiX KOMEC, OTHOCUTCS
Mexocemep. Mexocemep npeAHasHayeH ANs  BbISBAEHUS  paauanbHbIX
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COCTaBNSAOLWMX NOSTHON KMHEMATUYECKOM MOrpeLHOCTH, T.e. ANS BbisSIBNEHUS
paavanbHoro 6ueHns 3ybyaToro BeHua.
B npouecce npoBepkn 3ybuaTtbiX KOMEC Ha MeXOCeMepe BbISIBNSAOTCS
cneaylowme nokasaTtesnu:
— Egvg W Egviy — aKTUYECKME BENWUYMHBI BEPXHENO W HUXKHErO

OTK/IOHEHUA W3MEPUTENBHOMO MEXOCEBOr0 PACCTOSIHMS MPU  MOJTHOM
obopoTe 3ybuaTtoro koneca (Nokasatenb HOpM 6OKOBOro 3a3opa);
- F",=Egwg —Egv, — KonebaHue MW3MEpUTENbHOTO MEXOCEBOro

PacCTOAHUA 3@ MOJMHbLIM 060pOoT 3y6uaToro Koneca (nokasatenb HOPM
KMHEMATUYECKON TOUHOCTH);
f'. — KonebaHne M3MepUTENbHOTO MEXOCEBOr0 PACCTOSHUS Ha OfIHOM

3ybe (nokasaTteslb HOPM NAAaBHOCTU paboThl).

BokoBoM 3a30p B nepedaye OnpeaensieTcsi B OCHOBHOM TOJLLVHON
3ybbeB M BENYMHOW MEXOCEBOr0 pPacCTosiHUS. OCHOBHbIM  3/IEMEHTOM,
OKa3blBalOLWMM B/IMSIHWE Ha BennynHy 60OKOBOro 3a3opa, SBMSETCS ToNWMHA
3ybbeB.

Ana nNpsaMo3ybbiX M y3KMX KOCO3YObIX Konec pa3Mep TOJLWMHbI 3yba
MOXeT OblTb onpedeneH no OTKNOHEHMSM OT HOMWMHANBbHOIO 3HA4YeHus
N3MEPUTENIBHOIO  MEXOCEBOro  paccTosiHus.  [lpeaenbHble  OTKIOHEHUS
N3MEPUTENBHOTO MEXOCEBOrO PacCTOSHUA E... W E,., ONPEAensioTcs Kak

Pa3HOCTb  MeXAay AOMNyCKaeMbiM  HaubonbWKMM  WAM  COOTBETCTBEHHO
HaMMEHbLUUM M3MEPUTESIbHBIM M HOMUHAJTbHBIM MEXOCEBBLIMU PACCTOSAHUSIMM.

Moa HOMWHANbHLIM  U3MEPUTESIbHBIM  MEXOCEBLIM  PACCTOSIHUEM
MOHUMAETCS pacyeTHOE MEXOCEBOE PacCTOsiHME Npu  ABYXNPOMUIbHOM
3aUensieHMn  U3MepUTENbHOro 3ybyatoro Koneca C  KOHTPOIUPYEMbIM
3ybuyaTbiM KOMECOM, WMMEKWUM HaMMeHbllee AOMNONHUTENIbHOE CMeLleHne
MCXOAHOrO KOHTYpa.

KnHeMaTnyeckass norpelHoCcTe BO3HMKAEeT B rnpouecce 06paboTku
3ybbeB M B OCHOBHOM MOBTOPSIETCS HA KaXAoM Konece. [MaBHbIX MpUYMH
BO3HWKHOBEHUSI KMHEMATMYECKOM MOrpewHocTM [ABe — TOrpeLlHoCcTb
YCTaHOBKM Kosfieca Ha 3yboobpabaTbiBalolleM CTaHKe M KMHeMaTudeckas
norpewHocTb 3yboobpabaTbiBatowero craHka. [lorpewHocTb YCTaHOBKM
KOoNeca Ha CTaHKe NPUBOAUT K MOSABIEHMIO paavanbHOro GueHns unm K Tak
Ha3blBaeMON paaMasnibHOM COCTaBASIIOWEN KUHEMATUYECKON MOrpewHocTy,
YTO WU KOHTPOJIMPYETCS Ha MeXoceMepe.

PaguanbHoe 6ueHne nposiBNsSeTcs B KonebaHUn W3MepUTENbHOro
MEXOCEBOr0 PacCTOsIHMS 3a MOMHbIM 060pOT Koneca. CxeMa pacnonoXKeHus
npeaenbHbIX OTKIOHEHMIW NpeACTaBeHa Ha pUcyHke 1.
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PucyHok 1. CxeMa pacnonoXxeHuns npeaenbHbiX OTKIIOHEHUMI U3MEPUTENBHOIO
MEXOCEBOr0 PacCTOSIHUS NSl KONEC C pa3/IMYHON TOMLLMHOM 3yObeB

MPUYMHOM HapyWeHMsl TMNaBHOCTM WM BO3HMKHOBEHMS LWyMa MU
BMOpaumii SBRSIOTCS B OCHOBHOM OWWMOKM Liara 3auenneHust u npodguns
3ybbeB. 3TW OWKOKM NPOABAAIOTCA B  KOMebaHuM  U3MepUTeNbHOro
MEXO0CEBOro paccTosHMA Ha opHoMm 3ybe. KonebaHue w3MepuTenbHOro
MEXOCEBOro paccTosiHns 3a obopoT 3ybuatoro koneca F';, 1 Ha oAHOM

3ybe f",, 2aT0 pa3HOCTb Mexay HambonbwmM U HaMMEHbLUMM

NENCTBUTENIbHBIMU  MEXOCEBbIMK  PACCTOSIHUAIMM  NPU ABYXMPOMUIbHOM
3aLen/ieHnn  U3MepUTENbHOro 3ybyaTtoro Kosieca € KOHTPONMPYEMbIM
3ybyaTbiM KOSECOM MpW MOBOPOTE MOCAEAHEr0 Ha MOMHbIN 060pOT WK
COOTBETCTBEHHO Ha OAuH 3Y6.

[0 [AaHHbIM, MOMYYEHHbIM C MOMOLLUBIO MEXOCeMeTpa, AenatoT
3aK/l0YeHME O roAHOCTU NPOBEPSIEMOro 3yb4yaToro koneca fo cieaytoLmMm
napameTpam: Mo TonwmHe 3yba no oTknoHeHuam E . #n  E,.j. OueHka

TONWMHbI 3ybbeB NPOMNICTPUpoBaHa B Tabnuue 1.
Mo konebaHuio U3MEpPUTENbHOrO MEXOCEBOrO0 PACCTOSIHUSI 3@ MOJIHbIN
obopoT 3ybuaToro Kkoneca F*;,, — MO paAuanbHOMy OWeHuto, KOTopoe

ABNIAETCSA COCTAB/SAOLEN KUHEMATUYECKONM MOrPELLIHOCTM KOMECa U 3aBUCKT B
OCHOBHOM OT MOrPeLLHOCTM 6a3MPOBaHNSA 3aroTOBKM NMpu 3y60oHape3aHuu.
Ycnosune roaHoCTW Koneca no BenmumnHe F': F' < F'™;

Mo konebaHWio M3MEpUTENbHOrO MEXOCEBOrO PACCTOSHUS Ha OAHOM
3ybe f'';, — OTKIIOHEHMsIM Npoduna U Wara 3auenneHus.

YcnoBuve rogHoCTM Koneca no BenmumHe ' ' <
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Tabnuua 1 — MapameTpbl AN OLEHKN TOMLWMHBI 3ybbeB

Koseca Earsr Earir npoBepseMoro koseca

Bce 3ybbsi koneca umeroT
1 Eavsr < Eavs Eavir > Eavi TOSWMHY B npeaenax
JONyCTUMOWN

Bce 3ybbsi Koneca Tonue,

2 E.ir > E,-
air ass 4yeM MNOoJI0XKEHO

Bce 3ybbsi Koneca ToHbLUE,

3 Eng < Egoi
assr = madd 4yeM MOoJIOXKEHO

YacTb 3ybbeB Koneca nmeet
TOMNWMHY B Npeaenax

4 Earsr > Ears Eas > Equir > Egvi | IOMYCTUMON, Apyras 4acTb
3ybbeB TOsLLE, YEM
NOJIOXKEHO

YacTb 3ybbeB Koneca nMeet
TOMNWMHY B nNpeaenax

5 Eavi < Egrgr <Egrg Earir < Eani AOMYCTMMOM, ApYyras YyacTb
3ybbeB TOHbLLE, YeM
NOJIOXXEHO

YacTb 3ybbeB Koneca nMeet
TOMNWMHY B Npeaenax
AOMYCTMMOM, ApYyras 4yacTb
TOJLLE, YEM NOJSIOXKEHO,
TpeTbs YacCTb TOHbLUE, YeM
MOJIOXKEHO

6 Ea"sr > Ea"s Ea"ir < Ea"i

3.2 YCTpOMCTBO MexoceMepa

Cxema MexoceMepa npeacTaB/ieHa Ha pUCyHKe 2. MexoceMep COCTOUT
M3 CTaHMHbl 1, Ha KOTOPOW pacnonaralTca KapeTkn 2 un 4, uMelowme
6a3oBble onpaBkun 3 U 5 Ana yCTaHOBKM 3ybuaTbix Konec.

[NpoBepsieMoe koneco [1 pacnonaraeTcsa Ha KapeTke 2, KoTopas B
NpoLecce KOHTPONS OCTaeTCs HenoaBWMXKHOW. W3meputenbHoe koneco W
YCTaHaB/IMBAETCA Ha MOABWXHOM KapeTke 4, koTopas obnagaeTt cBoboaon
BO3BPATHO-MOCTYNaTeNbHOrO0 MNepeMelleHnss Ha Hebonbwon AavHe B
HanpaBNEHNUN MEXOCEBOMW NIMHWM MPOBEPSIEMOr0 U U3MEPUTENBHOIO KOseca.
Ha kapeTky 4 nencTByeT npyXuHa 6, KOTopasi CTPEMUTCS CMECTUTb KapeTKy
BrpaBo. bnarogaps aToMy Mexay 3y6baMn N3MepuTenbHOro U NpoBepPsSiEMOro
Konec obpasyetcs 6e3aszopHoe ABYyXNpodubHOE 3auernsieHue.
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B npouecce obkata npoBepsieMOro Koneca C WU3MepUTESbHbIM
BCNEACTBME MOrPELIHOCTEN M3rOTOBMIEHMS KONEC MPOUCXOAMT KonebaHue
N3MEpPUTENBHOrO MEXO0CEBOro paccTosHus, T. e. 6a3oBas onpaBka 3
N3MEPUTENbHOIO KOMeca BMECTe C MOABUMXXHOW KapeTKkonM 4 OCyLecTBNSET
konebaTtenbHoe ABMXeHUE. MNepeMelleHme NOABUXHON KapeTkn huKcMpyeTcs
C MOMOLUbID 3aKPEMNJIEHHOr0O Ha HeW WHAWKATopa 7, W3MEPUTESNbHBbIN
HaKOHEYHWK KOTOPOro YNMpPAEeTCs B HEMOABUMXHbIM yYnop 14 Ha CTaHuHe.

Mpn HacTponke Npubopa NoABWXHAS KapeTka 4 YCTaHaBIMBAETCS C
MOMOLbIO Kynayka 13 n MaxoBuka 8, cuasdwmx Ha OAHOM OCW, B cpeaHee
MOMOXXEHNE, OT KOTOPOr0 MPOUCXOAUT OTCYET MEPEMELLEHUN KAPETKM.
HenoaBwxHasi kapeTka 2 nepeMellaeTcs C MOMOLLbO BWHTA, Ha KOTOPbIN
HacaXXeH MaxoBWK 12, B MONOXeHue, COOTBETCTBYHOLLEE HOMWHA/IbHOMY
N3MEpPUTENBbHOMY MEXOCEBOMY PACCTOSIHUIO Mexay OCsaMM 6a30BbIX ONpaBokK
3 n 5. YcTaHOBKa HENoOABMXXHOM KApeTKM Ha HOMUHANIbHOE WU3MEpUTESNbHOE
pacCcTOSIHME OCYLUECTBNISIETCA MO OCHOBHOW LiKane 9, 3aKkpenseHHOM Ha
MOABMXXHOW KapeTke, M HoHuycy 10, 3aKpenseHHOMY Ha HenoaBMXXHOM

KapeTke. Pukcaums KapeTkm 2 Ha CTaHWHE Mpou3BOAMTCS 3aXXmMMoMm 11.
i 5 I 2
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PucyHok 2. CxeMa yCTpOMCTBa MeXocemepa

OTCYeT MNoKa3aHMM Ha OCHOBHOM LUKane M N0 HOHWYCY MpOU3BOAUTCS
cnegylowmMm  obpa3om. Ha ocHoBHOM  wkane (puc.3,a) wuMetoTcs
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MUIIMMETPOBblE AeneHns. Ha HoHuyce wmetoTcs 50 paBHbIX [AeNeHun,
BbINOSIHEHHBLIX Ha AnuHe 49 MM. TaknM 06pa3oM, Kaxaoe AeneHue HOHUyca
paBHO 49 : 50 = 0,98 MM, T. €. OHO KOpOYe [eNeHnss OCHOBHOW LIKasbl Ha
1,00 - 0,98 = 0,02 mMm.

Ll 21° it
L1 Hlllllll PULLEE L et
T ;l.x"ml]wwl T T
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6).
PucyHok 3. OTCYET NoKa3aHM No OCHOBHOM LLKANIE U HOHUYCY

Ecnun HyneBou WITpUX HOHMYCA COBMas C KaKUM-TO LUTPUXOM OCHOBHOW
WKanbl, HanpuMep co wTpuxoM 100 (puc. 3a), TO 3TO 3HAYMT, 4TO
MEXOCEBOE pacCTosHME a'' paBHSIETCA  LENOoOMy 4YuCily  MWIIMMETPOB,
COOTBETCTBYIOLIEMY MOPSIAKOBOMY HOMEpY LITpMXa OCHOBHOM LWKanbl, C
KOTOPbIM COBMas HyNEBOW LITPUX HOHMYCa (B AaHHOM npuMmepe a''=100 MmM).
Ecnn HyneBol WITPUX HOHNYCa HE COBMAAAET HU C KaKMM LUTPUXOM OCHOBHOM
wkanbl (puc. 36), TO NOKasaHMe cneayeT CYUMTLIBATb TaK: bamkanwmim Wwrpux
OCHOBHOM LWIKanbl CfieBa OT HYNEBOro LUTPUXa HOHWYCa MOKa3blBAET LENoe
4YNCNO MUANUMETPOB (B AaHHOM cnydae 100 mm). CoTble 40K MUANUMETPA —
3TO UYMCIO, pa3HOe MpPoM3BeAEHUIO LieHbl aenerHns 0,02 MM Ha NOpsSiAKOBbLIN
HOMEpP TOro LUTPMXa HOHWYCa, KOTOPbIM COBMAn C OAHMM W3 LUTPUXOB Ha
OCHOBHOM LWKane. B paccmaTpvBaeMoM npuMepe COTble AONM MOKa3aHus
paBHsitoTCa umcny 0,02x22 = 0,044 mMm. CyMMapHbI OTCYET MO LUKane U
HOHWycy byaeT paseH 100,44 mMm.

5 Mopsiaok BbINONIHEHUS paboThbl

5.1. W3 o6pa3uyoBoro 6naHka BbINWMCATb pacyeTHOe 3HadeHue
HOMWHA/IbHOTO W3MEPUTENIbHOrO MEXOCEBOr0 pacCTosiHMa a'', 3HayeHus
npeaenbHbiX OTKNOHeHW E .o, Ejv u ponycku Fyw n i Ha konebaHue

N3MEpPUTENIbHOrO0 MEXOCEBOr0 PacCTOSHUSA A1 KOHTPOSIMPYEMOro Koseca
cornacHo /8.1/.

5.2. [Ana HacCTpoOMKM MeXOoCeMepa Ha HOMWMHANbHOE W3MEpUTESIbHOE
MEX0CeBOe pacCcTosiHne nposepsieMoe Koneco M (puc. 4) CHUMaIOT C OnpaBKu
5, ANS 4Yero MOABWMXXHYIO KapeTKy 4 OTBOAST B KpauHee NIeBOE MOJIOXKEHME
MaxoBWKOM 8.

50



5.3. [poBopauMBaHMEM MaxOBMKa 8 MO 4YacoBOM CTpeEsKe,
YCTaHaBIMBAIOT KapeTKy 4 B cpedHeM MosioXXeHuu. MoBopoT 3akaH4MBaloT B
MOMEHT, Koraga MeTka (0TBepCTME UK 3aKpalleHHast nosioca) Ha MaxoBuke 8
OKaXXETCS B HMXKHEM MONTOXKEHUM.

5.4. OTnyckaloT 3axum 11 kapeTku 2.

5.5. C. nomouwpd MaxoBuMka 12 nepeMewarT KapeTtky 2 u
YCTaHaB/IMBAIOT €€ Ha HOMUHalIbHOE U3MepUTENTIbHOE MEeXO0CEBOE PAaCCTOAHUE
MO OCHOBHOW LWKane 9 n HoHnycy 10.

5.6. 3aKkpennsaT KapeTKy 2 Ha CTaHMHe 3aXXKMMoMm 11.

5.7. YcTaHaBnuBaloT MHAMKATOP 7 TakMM 0bpa3oM, 4TObbl OTCYET Ha
HeM paBHanca 1,0 MM. [Ind OCYyLIeCTBNIeHMS YCTaHOBKM OTKpennsaoT
KOHTpranky 13 un BpalwleHneM BuHTa 14 nobuBatoTcs Toro, Ytobbl CTpenka Ha
Masfion LWKane MHAMKATOpa YCTaHOBMNACb Ha Moka3aHuuM «1 Mm», B 3TOM
MOMOXEHNN 3aTArMBalOT KOHTpramky 13, a 3aTteM noBopoToM 060/Ka
MHAMKATOpa COBMELLAIOT HyNneBoe AenieHne 60MbLUON LWKabl CO CTPENKOM.
MexxoceMep HaCTpOeH M Tenepb Npu Nposepke 3ybuaToro Kosneca MHAMKaTop
Oyner  @uKkcumpoBaTb  OTK/IOHEHMS  E,..  WU3MEPSEMOro  MEXOCEBOro

paccTosHMSA OT HOMWHAJILHOrO, MNPUYEM MOJNIOXKUTENbHbIE  OTK/IOHEHUS
OTCUMTBLIBAIOTCS OT HYNEBOrO [JeneHns MpOTMB YacoBOW CTPefikK, a
oTpuUaTeNbHble OTK/OHEHWS — MO YacoBoW cTpenke. Hanpumep, ecnu
CTpenka uHAMKaTopa OTK/IOHMNach Ha 15 peneHunid No YacosoW CTpernke, TO
OTKNOHeHMe E,.. = - 0,15 MM; ecnun cTpenka OTKIOHUMACh Ha 3 AeNeHus

NPOTUB YacoBOW CTPeSkK, To E ., = +0,03 MM,

| PucyHok 4. Me>|<océMep 3aBoda «Kannbp»

5.8. C nomowbio MaxoBuka 8 KapeTky 4 OTBOAAT BJIEBO M OAEBAOT
NpoBepsieMoe KOeco Ha onpasky 5.
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5.9. [lloBopauvBass MaxoBMK 8 MO 4acoBOM CTpenke QA0 Ynopa,
nepeMeLLaloT KapeTKky 4 BnpaBo U obecneunsaloT 6e33a30pHoe 3aLensieHme
n3MepsaemMoro Koneca C nposepsieMbiM. [lpy 3TOM Ha uHAUKaTope 7/
3a(UKCMPYETCS  KaKoe-TO  OTK/IOHEHWE  U3MEpPSIEMOro  MEeXOCEBOro
PaCCTOSHUA.

5.10. MnaBHO NOBOpPAYMBAOT NPOBEPSEMOE KONIECO Ha MOJHBIN 060pOT
M 3anucCblBalOT (AKTUYECKME npeaesbHble OTKMOHEHUSA E . W Egu,

N3MEPSEMOr0 MeXO0CEBOro pPacCTOSHUS OT HOMMHANIbHOMO C YY4eTOM 3Haka
OTKJTOHEHWIA.

5.11. [lnaBHO nNOBOpauyMBalOT MNpPOBEPSAEMOe Koneca Ha Yyron,
COOTBETCTBYIOLUMIA BXOAY W BbIXOAY W3 KOHTaKTa OAHOM napbl 3yObeB.
Hanbonbluas pa3HOCTb MOKa3aHMM MHAMKATOpa 3a BpeMs 3TOro noBopoTa
AacT BenuuuHy ... M3MepeHue BennuuHbl f'; MPOM3BOAMTCA B Tpex
MecTax 3ybuaTtoro Koneca. B 6naHk oTcyeta 3aHOCUMTCA Haubonbliee
3HayeHne ;..

6 YkazaHua no ochopMJIeHMIO OTCUYeTa

B oTueTe 3anucbiBaloT M3MepeHHble BenuunHbl Eq ., Enip, @ Taoke

Hanbonbliee 3HaveHne (M3 Tpex) BennumHbl f' . TpousBoanTCs
BbluncneHve sennumHbl 5 no dopmyne F"5 = E rg - Egmir

B ycrtaHoBneHHOM MacwTabe wu3obpaxaeTcsi cxeMa PpacrnoioXeHusl
npeaenbHbIX OTKIOHeHWA E_.. u Eg+j, 3agaHHbix no FOCT 1643-81, u
npeaenbHbIX PakTUYeCcknx OTKNOHeHnn E o 1 Eg v, .

Ha oCHOBaHWM MOCTPOEHHOM CxeMbl 1 Tabn. 1 aenaeTcs 3akoyeHre o
FOAHOCTY 3ybbeB NPOBEPSAEMOro Koneca o TOSLMHE.

Ha ocHoBaHuM wuMelowmxcs AaHHbix O BennumHax F'., ' n,
ncxoas U3 YCNOBUSI  FOAHOCTW, [EnaeTcs  3ak/lloyeHMe O  roAHOCTM
MPOBEPSIEMOrO KOJleca COOTBETCTBEHHO MO paauanbHOMy 6ueHuto u no
OTK/IOHEHUSAM Luara 3auennexus u npoduns 3ybees F';. n ;.

Tabnuua 2 — MNpumep odopmaeHns oTyeTa

N3mepaemoro | U3meputenbHoOro
DNeMeHTbI Konec
Koneca Kosieca
Yncno 3ybbes z 30 56
Moaynb m 2,25 mm 2,25 mm
Yron npoduns 3yba peviku o 2P 20°
0O603Ha4veHne koneca no NOCT 1643-81 8—-B 6 —-H
HoMuHanbHoe n3MepuTenbHoe MeXoceBoe pacCTosiHne

a" = 96,86MmMm.

HOM
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MNpenenbHble OTK/IOHEHUS N3MEPUTENIbHOIO MEX0CEBOIr0 PacCTOSIHUS Mo
Tabnuuam 8 n 15 /8.1/, COOTBETCTBEHHO:
BepxHee — E,., = +0,032 MM,
HuwxHee — E_., =-0,110 mm.

Jlonyck Ha KkonebaHue M3MepUTENbHOIO MEXOCEBOrO PACCTOSIHUS 3a
NosHbIN 060poT Koneca F".= 0,070 mm.

Jdonyck Ha konebaHue M3MepUTENbHONO MEXOCEBOrO PaCCTOSIHUS Mpu
MOBOPOTE Ha oAnH 3y6 "= 0,032 mm.

Pe3ynbTaThbl NpOBEpKU:
Eqrgr = 70,32 MM,
E iy =+0,10 MM;
F"=Eagg —Eguir = #0,32-(+0,10) = 0,22 mm;
f,.= 0,02 Mm.
F, W f,.— @daktnueckne KonebaHns W3MepUTENbHOrO MEXOCEBOro

pPacCCToOAHUNA 3a MOMHbIN 060pOT KoJieCa U Ha OAHOM 3y6e COOTBETCTBEHHO.
f',,— MPOBEPAETCA HE MEHEE YEM B TPEX Pa3/INYHbLIX MECTax U 6onbluee 13

Tpex 3HaYeHWI 3anncbiBaeTCs.
3a/1aHHbIE OTK/IOHEHNS MEXOCEBOMO PACCTOSAHMS
DaKTUYECKME OTKIIOHEHUSI MEXKOCEBOIO PACCTOSAHMS
(3akoueHMEe 0 roAHOCTN U3MEPSIEMOrO KOMeca Mo TOJLLMHE 3y6beB Mo
F'. W ", 3an1CbiBAaeTCs OTAENbHO MO KaxAoMy MapaMeTpy).

1. Koneco He rogHo o TtosmymHe 3y6beB, T. K. @aKTudeckme
OTK/IOHEHNS] MEXOCEBOro pAacCTosHMS 3a [I10/IHbIMI  000pOT Kosleca He
YK/1aAbIBAIOTCS B AOMYCTUMbIE  MPERENb. [l 3TOM  Eguip > Egng,

C/IE4OBATE/ILHO, BCE 3yObsi KOJIECa TOJILE, HEM I10/IOKEHO.

2. Kosneco He rogHo 1o paguanbHoMy OueHurto, T. K. @aktndeckoe
KOJIEOaHNE  MEXOCEBOIrO0  paccTosHusl 3a  [0/IHbIM  060pOT  60/IbLUE
AOIMYCKaeMoro, T, €, F™, > F".

3. Koseco rogHo rio OTK/IOHEHNSM MPO@u/IS U LAra 3aLernieHms, T. K.
@DaKTUYECKOE KOJIEOAHNE MEXKOCEBOIO PAacCTOSHUS HA O4HOM 3y6€ MEHbLLE
gonyctumoro, 7. €. ' < .

7. KOHTpOJIbHbIE BOMPOCHI

7.1 o KakMM nokasaTensiM oueHnBaeTCsl 3ybuaToe KOieco C NoMoLLbHO
Mexocemepa?

7.2 PacckaxuTe 06 yCTpOMCTBE MeXOoCeMepa W npaBuiax OTCYETa
OTK/IOHEHMI NO MHAMKATOPY YaCoBOro TUNa.

7.3 Pacckaxknte 0 nopsiike HacTPOMKM MeXoceMepa Ha HOMMHasbHOe

N3MEPUTENIBHOE MEXOCEBOE PACCTOSHUE.
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7.4 Ecnm cornacHo /8.1/ E,., =-0,034 MM, a E,.; =-0,16, To byaeT v
FOAHO KONECo Y KOTOPOro

a) Egng =- 0,05 MM, 6) Eg.y =-0,10 MM, |B) E,.y =-0,03 MM,
Eair =- 0,13 MMm; E., = - 0,26 MM; Eavir = - 0,10MM

8 Jlutepartypa
8.1 TOCT 1643-81. MNepenaun 3ybuaTtble uMnmHapuyeckme. Jonycku.
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AtosH T.B., 3anuesa W.A., PycuH A.TT.
JTabopaTtopHast pabota N218
«/3MepeHue ToNLWMHbI 3y6a wecTepHn WwTaHreHsybomepom»

1 Llenb pab6oTbli
M3yuntb  YCTPOWCTBO

LUTaHreH3ybomepa;

Nnony4ynTb

HaBbIKU

HOPMUPOBAHNA TOYHOCTU TOJILLUHDbI 3y6a LUMNNHAPUYECKUX 3Y6‘—IaTbIX KONEC;
NnpoBeCTN U3IMEPEHNA TONLWNHBI U AaTb 3aK/Il0O4EHUE O rOAHOCTUN AETaIN

2 O6opynoBaHue
- LWTaHreHsybomep;
- WTaHreHUMpKysb;

- LIeCTepHsa uMnnHapudeckas 6e3 koppekumm 3yba.

3 O6wMe nonoxeHus

LLTaHreHsybomep (puc. 1) npegHasHavyeH Ans 3aMepa TOMWMHbI 3ybbeB
Koneca Mo XopAae, 3aMblkalowmi ayry okpyxkHoctu SC. OH npeacTtaBnsieT
coboM YronbHUK 2 C BEPTUKA/IbHOW 3 U rOPU30OHTaNbHOM 7 NMHenKamun. Ha
BEPTUKANbHOW JIMHEMKE WMEITCS u3MepuTenbHast rybka 1 u pamka 6 C
npu nomowm kotoporo yrop 10
yCTaHaBNMBAETCA Ha BbICOTY hC No wkane n HoHuycy 5. Mo ropu3oHTanbLHON
JIMHENKE nepeaBuraeTcs paMka 9 C M3MepuTenbHOW Fy6KoM M HOHWYCOM 8.
PamMka CHabXéHa MMKPOMETPUYECKMM BMHTOM 11 Ans TOYHOW YCTaHOBKM

MUKPOMETPUYECKUM

N3MepPUTENBLHON ryoKM.

BUHTOM 4,

=
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PucyHok 1. LLITaHreHsybomep:

1 — namepuTenbHas rybka; 2 — yrofibHuK; 3 — BepTUKanbHas IMHENKa;

4 — MMKPOMETPUYECKMIN BUHT; 5 — HOHWNYC; 6 — paMKa; 7 — rOpu30oHTasIbHas
NIMHENKa; 8 — HOHWYC; 9 — pamka; 10 — ynop; 11 — MUKPOMETPUYECKUIA BUHT
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LLITaHreH3ybomMep YyCTaHaBIMBAETCS YMOPOM Ha W3MepsieMbid 3y6 w
rybkn noaBoasTcs BRAOTHYHO K npodwuno 3yba. OTCYET TonwmHbl 3y6a
NpON3BOANTCS MO FOPU30OHTANIbHOW NIMHENKE N HOHMYCY.

KpoMOYHbIN MeTOA, KaK MpaBuio, B MPOWIOM MNPUMEHANCS  ANns
N3MEpPEHNS TONLLMHbI 3yba Mo Xopae AENUTENbHOM OKPY)XHOCTU. B cBsi3n C
TEM, YTO YyKa3aHHbIN 3n1eMeHT (Xxopaa 3yba no AenuTENbHON OKPYXXHOCTU) B
HacTosilee BpeMsi CTaHAApPTOM He HOpMMpyeTcs, 3yboMepbl AAaHHOrO TuNa
NPUMEHSAIOTCA ANS1 U3MEPEHUS TOSLWMHBI 3y6a MO NOCTOSAHHOM XOpAe.

LLITaHreH3yboMepbl BbINYCKAOTCA C npeaenaMmm M3aMepeHns no Moaysto
1-18 MM n 5 — 35 MM. lpegenbHas MoOrpewwHoCTb onpeaeneHns TONWMHDI
3yba coctaenset £+ (0,5 - 1,52m), rae m— Moaynb U3MepsieMoro Kosneca;
Z— 4mncno 3ybbeB Koneca.

Mpy n“3MepeHun Mo MOCTOSIHHOM XOpAe pacyéTHas Benn4YMHa XOopabl
onpeaenseTcs no gopmyrne:

Sc=m-(z/2-cos’ ) (1)
roe Sc - pacy4éTHasi BeNMYMHa Xopabl, MM;
/m - pacyETHbIN MoAyNb 3yb4YaToro Koneca, MMm;
@ - Yron 3auenneHuns, ans HeKoppermpoBaHHbIX konec g = 20°.
Sc =1,387m, MM (2)
Ba3oi ans M3MepeHusi B 3TOM Cllydae CNY>XXUT OKPY>XXHOCTb BbICTYMOB.

BoicoTa ronoBkn 3yba hc NOCTOSHHOM XopAabl OnpeaensieTcs no
opmyne: ~
hc =h—(7/8xsin 2c) (3)

rae Nc — BbicoTa ronoBku 3y6a 10 NOCTOSAHHOW XOpAbl, MM;
h — BbICOTa rONIOBKM 3y6a 10 AENUTENBHON OKPY>XXHOCTU, MM;
/m— mMoaynb 3ybuyaTtoro koneca, MMm;
@ — yrosn 3auenneHus, Ansg HeEKOppernpoBaHHbIX konec a = 20°.
MNpu A= m:

hc = 0,7476 x m, Mm (4)
PacuéTHoe 3HaueHne BEeNNUMHBI MOAYst OnpeaensieTcs no dhopMyne:

(3)

OKp .6 blCm.

72+2
rae Doxp.mm. — ANAMETP OKPY>XHOCTU BbICTYMNOB, MM;

Z— 4ucno 3ybbeB 3ybuaToro koneca.
BbiCOTHass NIMHENKa YCTaHABIMBAETCA MO HOHWMYCY Ha MOACYMTAHHYIO

m =

BenMumMHy Nc. 3aTeM MHCTPYMEHT nepeHocUTCS Ha 3y6 M3MepsieMoro
3yb64aToro Koneca, Topew, BbICOTHON IMHENKN COBMELLIAETCS C rosloBKOM 3y6a,
rybku nepemellaeTcss TakuM obpasom, 4Tobbl 0be rybkn cranm 6e3 npoceeta
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no npogunto 3yba, n N0 HOHWYCY NOACUYMTHLIBAETCS (haKTUYecKask BeNMYMHa

Sc M3MepsieMoro 3yba.

4 MNMopsaokK BbINOJIHEHUA paboTbl

4.1 Onpegenutb Moaynb 3ybyatoro Koneca. [na 3TOro0 W3MepuTb
LUTAHrEHUUPKYNEM AMAMETP OKPY>XHOCTU BbICTYNOB D W, COCYUTaB

uncno 3ybbes z, onpeaenuTb Moaynb No dopmyrne 5.

4.2 lMpou3BecTM pacyéT TOMWMHbI 3yb6a Sc MO MOCTOSIHHOW Xopae,
ncnonb3ysa gopmyny (2).

4.3 MoacunTaTb U3MEPUTENBHYIO BbICOTY rofioBKM 3y6a he o dopmyne (4)
M HAaCTPOMUTb OMOPHYIO NJIAHKY WITaHreH3yboMepa Ha NoyYeHHbI pa3Mep.

4.4 HanoxuTb 3ybomMep OMOPHOWM MNAHKOW Ha OKPY>XXHOCTb BbICTYMNOB
N3MEPSIEMOro Koneca U U3MepuTb TOSIWUHY 3yObeB.

5 OnpeneneHue NOrpewHoOCTn

OnpeneneHne nOrpeLHocTM MokasaHui 3yboMepoB KPOMOYHOro TuMa
OCYLLEeCTBNSETCA MNpW  MOMOLWM  pPOSIMKOB, W COCTOUT B CpaBHEHUU
AEUCTBUTENBHOIO 3HAYEHWUS BENNYMHbBI XOpAbl, MOMYYEHHOrO B pe3y/bTaTe
N3MepeHnsl, C €€ pacyéTHbIM 3HadeHueM. [ 3TOro BEPTUKANbHYIO LUKany
3ybomepa yCTaHaBNMBalOT Ha PACYETHYIO BbICOTY A.

BbicoTa / BblUMCASIETCS MO YPaBHEHMIO:

OKp.8bICM.

h= w , (6)
pacyéTHOe 3Ha4YeHne XOpAbl PoMKa — MO ypPaBHEHWIO:
S =dcosf, (7)
rae S— pasmep xopapl;
h— BbICOTa AyrK, CTArMBaloLLEN xopay;
d— nuameTp ponvKa;
a, — Yros NCXOAHOro KOHTYpa.
MNpn a, = 20 ° ykasaHHble Bbille YPaBHEHUS MPUHMMAIOT BUA:
S=0,9397d (8)
h=0,3290d (9)

TexHMka NOBEpPKM COCTOMT B C/NEAYHWEM: BbICOTHAsS  JIMHENKA
YCTaHaB/MBAETCS Ha PACYETHYIO BLICOTY, 3aTeM 3yboMep HaknaablBaeTCs Ha
PO/IMK B TaKOM e nopsgke, Kak U npu MU3MEpeHun  TOsWMHbl 3y6a, U
onpeaensieTcs BeMUYMHA Xopabl Si, COOTBETCTBYHOLAS PACYETHOW BbICOTE.
BbluncngoT pacyéTHoe 3HaveHne xopapl S;.

BennuunHa norpewHoCcT onpeaenseTca pasHoCTbIO

AS,=S,-S, (10)

MoBepKy peKoMeHAyeTCs npoM3BOAUTL MO ABYM POSMKaAM C Masiou
Pa3HOCTbIO B AMAMEeTpax WM 3a BeSIMYMHY MOrpewHOCTM NpUHUMaTbL cpeaHee
U3 ABYX 3HAYEHWN, T.€.
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5, = =t (11)

PekoMeHayeTCs NPUMEHSITb NS MOBEPKM POSIMKU CNeaylownx AMaMeTpoB:
3-5 1 18-20 MM ang 3ybomepoB C npeaenamn UaMepeHust No Moayno m 1 —
18 MM 1 35 — 38 MM ans 3ybomepoB C npeaenaMm U3MepeHust no MOAyn m
=5-35mm.

6 Mpumep BbiNONHEeHUA nabopaTopHoun paboTbl

Tpebyetcsa onpeaenuTb TOAWMHY 3yba LIECTEPHM MO MOCTOSIHHOM XOpJe
LUTAHreH3yboMepoM M AaTb 3aK/IoHEHME O FOAHOCTU LIECTEPHM.

N3mepsieM anamMeTp OKpY>XHOCTU BbICTYNoB D, ... = 66,5 MM.

Yron npocduna ucxoaHoro npocuns a = 20°.

MNpoBoaAnM n3MepeHue ToNLWMHbI 3yb6a npnbopom S s, =4,21 Mm.
D()eﬂ.OKp. =mxz=19%x317 =60,23 ywm.

OnpepensieM HavMeHbllee AOMOSHUTENbHOE CMELeHME  UCXOOHOro
KOHTYpa Eus U HAMMEHbLLEE OTKIOHEHWE TOSLWMHBI 3y6a Ecs B 3aBUCMMOCTU OT
ToyHocTun 7 (MpunoxeHne A):

Eus = -12 MkM = -0,012 MmM;

Ecs = -9 mkm = -0,009 mm.

OnpepensieM OMNYCK Ha CMELLEHME UCXOOHOro KOHTypa 7, U TOMNWMHGI
3yba 7. (MpunoxeHwne b):

7, =70 mkm = 0,070 mMM;

7c = 50 mkm = 0,050 MM.

Hanbonbluee oTKIOHeHMe 3yba:

(| Ecs |+ To) = -(9+50) = -59 mkm.

BennunHa TonuwmHel 3yba u npeaenbHble OTKNOHEHUS NPEACTaBNSAIOTCS B

cnenyiowenm Buge: Sc =4,3267 0%

Pe3ynbTaTbl HabnoaeHUN npeacTaBnsoTca B Buae (Tabnuua 1):
Tabnuua 1 — Pe3ynbTaThl M3MEPEHUN

PacuéTtHoe 3HayeHune
N2 nsmepeHuns MokazaHuns npubopa X;
4,327 = 0,08 MM
1 4,327 £ 0,08 MM 4,326 MM
2 4,327 0,08 MM 4,324 MM
3 4,327 + 0,08 MM 4,325 MM

Xmin = 4,324 MM; Xep. = 4,325 MM. [laHHas LIeCTepHSA NPU3HAETCSA FOAHOMN.

7 KOHTpOJ/IbHbIE€ BOMPOChHI

7.1 Kakyo norpeLwHocTb 3ybyaToro Koneca onpeaensioT
LUTAHreH3ybomepb!?
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7.2 Kakon MeTo/ U3MepeHust UCnosb3oBaH B nabopaTopHou paboTte?

7.3 YT0 NoHMMaeTcs noa NOCTOSIHHOM XOpAon?

7.4 Yto cnyxuTt 6a3o1 namepeHns 3yba no NOCTOSAHHOM Xopae?

8 Jlutepartypa

8.1 TOCT 1643-81 lNepenaumn 3ybuatble uunuHapuyeckue. onycku.-
M.:N3paTenbCTBO CTaHAApTOB. - 15¢.

8.2 bargacaposa T.A. jonyckun, nocagkn N TeXHUYECKUE U3MEPEHUS. Yu.
nocobue, 2007.

8.3 Mouanos B.[l. MeTponorusi, CTaHaapTM3auns, ceptupunkaums,
B3aMMO3aMEHSIEMOCTb N TEXHMUYECKME U3MepeHuns. Y4. nocobue, 2012.

MNpunoxeHue A

Tabnuua 1 — HauMeHbluee [OMOMHUTENBbHOE CMELLeHNEe WUCXOOHOro

KOHTYpa — £E.s U HAMMEHbLLEEe OTK/IOHEHWE TONWMHBI 3yba — Ecs ANg 3ybuaTtbiX
KoS1ieC C Hapy>XHbIMKU 3yObsiMK1, MKM

Bua Crenenn JAuaMerp JeauTeNLHOH OKPYAHOCTH, MM
COMPR | TOUHOETH T0 10 80 ¢B 80 10 125 | cB 125 10 180 | cs 180 10 250
HEHH HOPMANM
il NIABHOCTH E s Ec, E . Ec, E s Ec, Eus Ec,
H 3-6 12 9 14 10 16 12 I8 14
7 14 10 16 12 | 8 |4 20 | 4
E 3-6 30 22 35 25 40) 30 46 35
7 35 25 40 30 45 45 50 35
3-6 46 35 54 40 iR 45 72 35
[ 7 50 35 660 45 10 50 80 Bl
8 35 40 70 50 &0 60 90 70
3-6 74 55 87 60 100 10 115 &0
C 7 80 60 1 00 70 110 &0 120 90
8 90 70 | 10 80 120 EAL 140 100
3-6 120 90 | 40 100 160 120 185 140
B 7 140 1 00 L6 120 180 140 200 140
8 140 1 () | 60 120 200 140 220 160
3-6 190 | 40 220 160 250 180 290 200
A 7 200 | 50 250 180 280 200 300 220
8 200 | 600 280 200 300 220 350 250
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MpunoxxeHune b
Tabnuua b.1 — Jonyck Ha CMeLleHne UCXOAHOMO KOHTYpa 7, U TOMNLUMHY
3yba 7, B MKM

Bun Bun Odo3na | Jonyek na pagnaaeioe dnenne ivouatoro senua F,
conps | Aonyeka ua | wenns MEM
wenn | Dokosoi | gomye- ws | 8 el | Cel2 | es16 | ce 20 |ce 25
f 3alop Kil ' A0l0 | nol2 | nolb | go2d | gol5 | 203l
HLE b Ty 28 30 35 40 40 45 55
T. 20 22 25 30 30 35 40
D q Ty 35 40 40 45 55 i) 70
T. 25 30 30 35 40 45 50
C . Tu 45 50 55 60 70 B0 90
T. 35 35 35 45 50 60 70
B b Ty 55 6 70 70 K0 90 100
T. 40 45 50 50 60 70 70
A . Ty 70 80 80 90 100 1o | 140
T 50 6 60 70 70 &0 100
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3anuesa W.A., Pycun A.M.
JTabopaTtopHasa pabota N219
«N3MepeHue paguanbHOro 6ueHuns BeHua 3ybuyartbix Konec
Ha 6bueHnemepe>»
1 Llenb pab6oTbl
MNonyyeHne HaBblKOB NMPUMEHEHUSI METOAMKWU OnpeaenieHns paananbHOro
bueHns 3ybuyaToro BeHUa LUMANMHAPUYECKUX 3ybuaTbiX KOMEC; O3HaKOM/IEHUE
C NPUHUMIMOM AENCTBUSI, YCTPOMUCTBOM, MOPSIAKOM HACTPOWMKWN U PEryMpOBKU
bueHnemepa mogenu b-10M.
2 06opyaoBaHMe U UHCTPYMEHTDI
Buennemep mopenn bB-10M; MHOroO6OpPOTHBLIM WMHAMKATOP 4YacoBOrO
Tmna MUl'; nameputesnbHble HAKOHEYHUKU 4151 BHELLHEro 3auensieHns:
m=1..25;m=35..45m=1375...20, m=5...6;
m=225..30, m=7..10;
KPOHLUTENH; OMpaBKK; K4, OTBEPTKA, BOPOTOK; Habop npoBepsieMbiX
3ybuaTbIX KOMEC, NapaMeTpbl KOTOPbIX NpuBeAeHbl B Tabnuue 1.
Tabnuua 1 — lNMNapaMeTpbl KOHTPONPYEMBIX KOSEeC

Twn konec Z d>, MM d, MM d, MM m

60 108 25,2 20 1,75

LinnnHapuyeckue 70 126 25,2 20 1,75
NpsiMO3y6bble 85 152 25,1 20 1,75
68 117 20,0 22 1,75

36 66,5 20,0 22 1,75

DCKM3bl 3ybuaTbIX KOMeC NpeacTassieHbl B [punoxeHum 2.

3 O6wme nonoxKeHus

3.1. U3MepeHne paananbHoro 6ueHust 3ybyaTtoro BeHLa@ U HaKOMIEHHOM
NOrpeLHOCTH Mo wary

CornacHo /1,2/ pagnanbHoe 6bueHue 3ybuyaToro BeHuUa R onpeaensioT
Kak Haubonbluylo, B npegenax 3ybuyaTtoro Koneca, pa3HOCTb PacCTOSIHUM OT
ero paboyen ocuM [0 [AENUTENbHON MNPSAMON  3/EMEHTA HOPManbHOro
MCXOOHOMO  KOHTypa (oAWHO4YHOro 3yba wavM  BnNaguHbl),  YCNIOBHO
HaNOXXEHHOro Ha npodunn 3ybbeB koneca. PaananbHoe 6ueHune siBNseTcs
AVCKPETHON paaManibHOM COCTaBASOWEN KMHEMATUYECKOM MOrpeLHoCTH
3ybyaToro Koneca:

I:rr = dmax _dmin (1)
N3mepeHne 3TOro napamMeTpa nNpou3BOAUTCA HAKOHEYHMKOM, KOTOpbIN
AOMKeH B6bITb BbINOSIHEH B BUAE HApY>XHOro KOHyca C YriioM Mpu BepLUMHe

2 (06bblMHO 40°), roe & — yron 3auenneHns. TakoW HaKOHEUYHMK
obecneunBaeT M3MepeHME KOIEC HECKOMbKUX MOAYNEN.
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4 MpuvHUKN paboTbl U ycTponcTtBo 6ueHnemepa mopaenu b-10M

4.1 TexHn4yeckne xapakTepucTukm
TexHn4yeckne  xapakTepucTuku
npeacTasneHsl B Tabnuue 2.

bueHnemepa  mogenn  B-10M

Tabnunua 2 — TexHMYeckmne xapakTepuctukm bueHnemepa mogenm b-10M

3HayeHune
HanmeHoBaHMe XxapaKTepucTukm
HanmMeHbLwee | Hanbonbluee
MakcuManbHasa Macca n3MepsieMblxX Konec, Kr 30
Mogaynb n3Mepsemblx Konec, MM 1 10
[AnameTp AennTeNbHON OKPY>XXHOCTH
n3MepaeMbIX LUINHOPUYECKUX U KOHUYECKNX 20 320
KOM1eC BHELIHero 3auensieHns, MM
HanbonbLluni yron Ha4anbHOro KOHyca 180
n3MepsieMblX Konec, rpaa.
MakcrMMasibHOe pacCTosiHME Mexay LeHTpamu, 380
MM
CMelleHne NIoCKOCTU U3MepeHunsl, He MeHee, 230
MM
@abapuTHble pa3mepbl Npubopa, He 6onee, MM 900x500x420
Macca npmnbopa, He 6onee Kr 150
LleHa neneHns oTCYETHOrO YCTPOUCTBA, MM 0,001

MorpewHocTK Npubopa npu n3MepeHnn paavanbHoro bueHuns 3ybuartoro

BEHLa NpeAcTaBfeHbl B Tabnumue 3.

Tabnuua 3 — lMorpewHocTn npubopa Npu U3MePEHNN paananbHOro

F

bueHuns 3ybuatoro BeHua ', He bonee:

Knacc Avana3oH namepennn, | Npeaen AONyCTUMOWN MOrPELIHOCTY,
MKM MKM
[o 30 3
AB C8.30 fi0 100 6
A o 100 6
Cs.100 go 250 8

4.2 MNpuHUMN n3mMepeHuns n paboTtol Npnbopa

BueHne 3ybuaTtoro BeHUa ONpeaenstoT WM3MepeHUeM  OTKSIOHEHUS
pagnanbHOro MosIOXXeHNA U3MepUTENbHONO HaKOHeYHWKa, NocieAoBaTebHO
BBOAMMOro BO BMagWHbl 3ybbeB OTHOCUTENbHO OCUM M3MepsieMoro 3ybuyaToro

koneca (puc. 1).
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Pa3HOCTb MOKa3aHWMA WHAMKATOPA MNPU  KOHTaKTE W3MEpUTENbHOro
HAaKOHEYHMKA C pPas/IMYHbIMKM BMaguHamy 3yb6a U3MepsieMoro Kosneca

- O-X - JX

max

min
.

F
NPUHUMAIOT 3@ BENIMUNHY BueHns:

PucyHok 1 — lMpnHUUN nsamepeHns

4.3 YctpoucTteo npubopa

B npubope (puc.2) nutas CcraHMHa 1 uWMeeT nepneHanKYNIspHO
pacrnosioXXeHHble HanpaBnsalowmMe, MNo KOTOPbIM MNepeMeLlanTca  fieBas
yCTaHOBOYHas 4 n usMmeputenbHas 2 6abku. babka npasasi 7 HeENOABMXHO
3aKpensieHa Ha CTaHuHe. B ycTaHOBOUYHbIX 6abkax pacnosioXKeHbl LeHTpbl A1
YCTaHOBKM U3Aenus: UEHTP N1eBov 6abkun 4 XKeCTKO CBSI3aH C ee KOprycoM, a
LIEHTPp NpaBov 6abkn 7 MOXET OTBOAUTHLCS PYKOSITKOM 8 M BO3BpalLaThCs B
MCXOQHOE MOJIOXKEHNE NoA AEUCTBMEM MPYXKMHbI, CKPLITOM B KOpnyce 6abku.
KpenuTtcs neBasi 6abka Ha CTaHMHE Npy NOMOLLM rankn 3.

N=\\Geal

Toll

- JL2

-

PucyHok 2 — KoHCTpyKumst bueHnemepa
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N3mepuTenbHas 6abka 2 HeceT Ha cebe KapeTKy 12 C U3MepuUTeSbHbIM
YCTPOMCTBOM. [lonoxeHne nameputenbHon 6abkm Ha CTaHuHe uKcMpyeTcs
ravkon 13. Kapetka 12 npwu BpalleHMM MaxoBuka 14 nepemellaercs no
HanpaBNSOLWMM U3MePUTENbHON 6abkK NapannensHO ocu LeHTpoB npubopa.
KapeTka KpenuTcs BUHTOM 6.

B kopnyce n3MepuTenbHOro MexaHuM3ma pacrosioXXeH MNepeMeLlatoLmMncs
Ha LWapukax LWTOK C AepXaTeneMm pAns YCTaHOBKM U 3aKpenneHus
N3MEpUTENBbHOr0 HakoHeyHuka II npu  wm3MepeHUM Konec BHELIHEro
3aUEenIEHUsT WM KPOHLUTEMH C M3MEPUTENIbHbIM  HAKOHEYHUKOM AN
N3MEPEHUS LMMHAPUYECKMX KONEC BHYTPEHHEro 3auensieHus.

g § 4.3 2

y‘l-

PucyHok 3 — KOHCTpYKLMS Nepekstoyatowero ycTponcTaa

Ha puc. 3 nokasaHa KOHCTPYKLUMSI MEPEKIIOYAIOLLEro YCTPONCTBA, KOTOpoe
CNY>XUT ANS U3MEHEHUSA HanpaBeHNA U3MEPUTENLHOMO YCUnS.

CTepXeHb 2 >ECTKO CBSi3aH C KOMIMA4YKoM 1, KOTOpbIM MOSIHOCTbIO
HaBMHYEH Ha KOPMyC 3aAHEN KpbiWKW. BcTaBneHHasi, C npeasapyTesbHbIM
OKaTueMm Mexay ABYMS Konmnadkamu 3, 5 HaXXUMMHaA Npy>XuHa 4, onupasicb Ha
HEMOABWXXHBIA BYPTUK CTEPXHS 2, AABUT Ha TOpeL LITOKa 6, Nepemellas ero
B nepeaHee nosioxXeHue.

5 MeTtognueckue ykKasaHus NO NpPoOBeAeHUIO NabopaTopHOM
paboTbl

5.1 PerynupoBka, HacTpoMka W W3MEpPEHUs UUIMHAPUYECKMX KOJEC
BHELUHEro 3auenneHus

5.1.1. lepekntoyatollee YCTPOMCTBO NEPEBOAAT B MOJMOXKEHWUE,
HeobxoanumMoe AN Konec BHELWHero 3auenneHusa. [Ansa 3T1oro kKonnayok 1
(pyc. 3) NOTHOCTbIO HAaBUHYMBAIOT Ha KOPMYC 3a/IHEN KPbILLKW.

5.1.2 B pepxaTene 3aKpennsioT  U3MEPUTENbHBLIN  HAKOHEYHMUK,
COOTBETCTBYHOLUMI MOAY/IO U3MEPSIEMOrO KOeca.

5.1.3 B ueHTpax npmnbopa ycTaHaBNMBaOT U3MepsieMoe Koneco (BankoBoe
NN YCTaHOBMIEHHOE Ha OnpaBske).

5.1.4 WsmepuTenbHyto 6abky 2 (puc.2) Bpy4dHylO NOABOAAT K
NpoBepsieMoOMy KOJiecy TakK, 4TObbl MeXay KOofeCcoOM M HAaKOHEYHWKOM Obls
3a30p B 4 ... 5MM, 1 KpenaT rankon 13 ¢ 6onTom.
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5.1.5. BpauleHnem maxoBuyka 15 naMepuTenbHbIi MEXAHW3M MOABOAAT K
KOnecy, BBOAST W3MEPUTENbHbIM HAKOHEYHWK B KOHTAKT C OOKOBbIMU
NOBEPXHOCTAMN 3ybbeB Koneca 1 aatoT HaTtar 1....1,5 mMm.

5.1.6. HoxKy uHAMKaTopa noaBoadat K ynopy 17 n pawoT Hatar 0,2 MM,
nocne 4ero WHAMKATOp 3akpennswoT BuHTOM 10. LWkany wuHAMKaTOpa
yCTaHaBNMBAIOT Ha Hy/lb.

5.1.7. C nOMOLLIO KHOMKK 9 HAaKOHEYHMK BbIBOAST M3 BNaauHbl 3y6a.

5.1.8. U3mepsieMoe KOneco pykon NOBOPaYMBalOT Tak, YTOObI CreayroLas
BraguHa BCTana NpoOTMB KOHYCa U3MEpPUTESTbHOMO HaKOHEYHMKA.

5.1.9. W3MepuTenbHbIN HAKOHEYHWK BBOAAT B KOHTAKT C 6OKOBbIMM
NOBEPXHOCTAMM 3ybbeB Koneca. [1o pa3HOCTM MOKa3aHWA WHAMKATOpa
onpeaensitoT BennymHy bueHunsl. [laHHble 3aHOCAT B OTYET.

5.2 CMeHa n3MepseMoro Kosneca

MNpn  n3MepeHUn  KoneCc BHeWHero 3auernsieHMs ansgd  CMeHbl
KOHTPOIMPYEMOro KoJsieca MOBOPOTHYIO KHOMKY 9 OTBOAAT Ha3aAd A0 OTKasa.
Mpn 3TOM OTBOAUTCS Has3aj LUTOK C U3MEepUTENbHbIM HaKOHEYHUKOM. YTOoObl
3a(PMKCMpPOBaTb UX B 3TOM MOSIOXXEHWUU MOBOPOTHYIO KHOMKY OTTArMBaKT B
HanpaB/ieHUN OT W3MEPUTESIbHOrO MexXaHu3Ma W YCTaHaBNMBAKOT B Nas.
MpuaepxmBasi U3MEPSIEMOE KOMECO PYKOW, PYKOSITKOM 8 OTBOASIT LIEHTP U
CHMMAIOT Koneco ¢ Npmnbopa. YCTaHOBMB A1 U3MEPEHUS CneaytoLlee Koneco,
BO3BPALLAOT HaKOHEYHUK B pabodee nosnoxeHue. [ns 3TOro KHOMKy
OTTAMMBAOT W BbLIBOAAT M3 Ma3a. OCTOPOXHO NpuAepPXuBasi PYKOMU,
OTMYCKAOT A0 COMPUKOCHOBEHWNSI 3MEPUTENBHOrO HAaKOHEYHWMKA C BMaAMHOM
N3MepseMoro Kosneca.

5.3 O6paboTka pe3y/bTaToB U3MEPEHUN

3MepeHusi npousBOAATCA MO KaXAoW BhaaMHE MO  AENUTENbHOM
OKPY>XHOCTU AN KaXkaoro Koneca. Pe3ynbTaTbl U3MEpeHMs 3aHOCATCHS B
NPOTOKON oT4YeTa O nabopaTopHoM paboTe. B 3aknoyeHMM Ha OCHOBAHUK
COMOCTAB/IEHUSI PE3Y/IbTAaTOB M3MEPEHNIA N 3HAYEHUIN AOMYCKOB paananbHOro
6ueHns, yKazaHHbIX Ha 3CK13e, AeNatoTCs BbiIBOAbI O MOAHOCTU MPOBEPSEMbIX
3ybuaTbiX Konec. BennunHa gonycka pagvanbHoOro 6uenuns npueegeHa B /5/
(Tabnuubl 5, 7 ctp. 317).

6 KOHTpO/sibHbIE BONPOCHI

6.1 KakuMm o6paszom knaccmduumpyrotcs 3ybuaTtble nepegayvM C TOYKM
3pEHMUS NX Ha3Ha4yeHus?

6.2 KakoBbl BMAbl XapaKTEpUCTUK KayecTBa, NpeabsiBnsieMbix K paboTte
pa3nnyHbIX BMAOB 3ybyaTbix nepeaay?

6.3 YTO nNOHMMaeTca  NOA  OCHOBHOW W BTOPOCTEMEHHOM
XapaKTepUCTUKaMn TOYHOCTN?

6.4 [JanTe onpeaeneHve paananbHOro bueHus 3ybyaToro BeHuUa.

6.5 K kakon rpynne TOYHOCTM OTHOCUTCS paamanbHoe bueHne?
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6.6 O6bSCHUTE NPUHLUMN N3MEpPEHUs N NOpPSAOK paboTbl npubopa.

6.7 KakoB MOpsiAOK HACTpoWku npubopa Mpu M3MEPEHUA paavaribHOMo
6reHuns 3ybuaTtbix Konec BHELWHErO U BHYTPEHHero 3auenseHuns?

7 Conep)xaHue oTyeTa

7.1 Uenb 1 3agaun paboThl

7.2 TexHu4yeckme n MeTposiormyeckmne xapakTepuctukm bueHmemepa

Moaynb M3MepsieMbIX KONec, MM CxeMa U3MepeHui

[lManasoH anameTpa AeNUTENbHOM
OKPY>KHOCTU, MM

BbicoTa LeHTpoB, MM

MorpeLlHoCTb Npyu U3MEepPEHNU
paananbHoro 6ueHusi, He 6onee, MKM

7.3 Pe3ynbTaTtbl UI3MEPEHUN.

onyck [Toka3aHus
Tun Koneca u m Aony PagHOCTE
cTeneHb Z ' | pagvanbHOro NHAMKaATOpa
MM F dmax - dmin
TOYHOCTU 6uenuns, 'r,mm | Hamb. | Haum.

7.4 3aKknioyeHne o0 rogHOCTM.

8 Cnucok nutepaTypbl

8.1 TOCT 1643-81 T[lepepaun 3ybuaTble uunMHApUYeckue. [onycku.-
M.:M3paTenbCcTBO CTAaHAAPTOB.

8.2 TOCT 13755-81 «llepemaun  3ybuaTble  UMAMHOPUYECKME
3BONIbBEHTHbIE. ICXOAHBIN KOHTYp».- M.: U3paTensCcTBO CTaHAApTOB.

8.3 barpacaposa T.A. [lonyckn, nocagkM W TexHUYeCKue W3MepeHus.
YyebHoe.nocobue, 2007.

8.4 Mouanos B.[. Metponorus, CcraHgapTM3aums, cepTudukaums,
B3aMMO3aMeHSIEMOCTb N TEXHUYECKME U3MepeHuns. YuebHoe nocobue, 2012.

8.5 Markos B.[. [donycku v nocagku. CnpaBoyHuK. Yactb 2, J1,,
MawmnHocTpoeHune, 1983.

66



3anueBa U.A.
JTabopaTtopHas pabota N220

«HopMH1pOBaHWeE N KOHTPOJ1b NapaMeTpPoB OCBELLEHHOCTU 06beKTa»

1 Llenb pa6oTbl

1.1. MNMonyuynTb NpeacTaBneHne 0 CUMCTEME HOPMUPOBAHUS NapaMeTpoB
OCBELLEHHOCTM KOHTPOJIMPYEMbIX MOBEPXHOCTEMN.

1.2. OcBouTb MeTOoAbl U CpeacTBa KOHTPONS YPOBHSA OCBELLEHHOCTU
Pa3fINYHbIX MOBEPXHOCTEN.

1.3. TlonyunTb HaBblKM NPOBEAEHUA  KOHTPONIS  HOPMUPYEMbIX
NapaMeTpOB Pa3/IMYHbIX NOBEPXHOCTEMN.

2 O6opynoBaHue

2.1 JTiokcmeTp 10116;

2.2 Habop Hacagok.

3 O6beKkTbl U3MEepeHn

O61beKkTbl U3MepeHnst — NOBEPXHOCTW, pasHOyAasieHHble OT UCTOYHUKOB
CBeTa: ropu3oHTasnbHble (paboyas MNOBEPXHOCTb CTONa), BepTUKasNbHble
NoBepxXHOCTU (Hanpumep, NMHMPOPMALMOHHBIE CTEHAbI, KAPTUHLI U TA).

Tabnunua 1 — U3mepsieMble napamMeTpbl

KoHTponnpyemble VsMepsiembii Cpeactso
ponvpy OcBeLleHune napameTp P "
0ObeKTbI n3MepeHnin

HanMeHoBaHWe | Pa3MepHOCTb

['opu30oHTanbLHasA

NOBEPXHOCTb
P NckycctBeHHoe| OcBeLeHHOCTb JIK

BepTukanbHas

NOBEPXHOCTb JllokemeTp

[Opu30OHTasbHas 0116

EcTecTBeHHOe | PacnpeneneHue

NOBEPXHOCTb o

nnu OCBELLEHHOCTU Yo

BepTukanbHas

COBMeELLEHHOe He MeHHe
NOBEPXHOCTb

4 CxeMa UaMepeHumn
3MepeHusi nNpou3BOAATCA Ha FOPU30OHTaNbHOM MOBEPXHOCTU CTONa
COrnacHoO pUCYHKy 1.

. '

]

1 o2
153
l |

& o

| S| '

PucyHok 1. CxeMa namepenum
(undppamm ykasaHbl NONOXKEHUS U3MEPUTENBHOIO Npubopa)

N3mepeHne OCBELLEHHOCTH BepTMKaﬂbHOﬁ NMOBEPXHOCTU
npon3BoaAnNTCA B €€ LIEHTPE.
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5 O6wme nono)xxeHus

BONbLIMHCTBO MpPOM3BOACTBEHHbIX MPOLIECCOB TPebYOT 06LEKTUBHOM
OLeHKN YPOBHS OCBELLEHHOCTH.

OcBeLEeHHOCTb MOXET CO3[1aBaTbCs eCTECTBEHHbIM PACCEAHHbLIM CBETOM,
MCKYCCTBEHHbIM CBETOM  PasfN4YHbIX CBETU/IbHUKOB U  COBMELLEHHbIM
OCBELLEHMEM - eCTeCTBEHHbIM U UCKYCCTBEHHLIM.

OcBeLlEeHHOCTb - 3TO OTHOLWEeHWe CBETOBOro MoToKa, naarowero Ha
3NEMEHT MOBEPXHOCTW, COAEepXXalMA AaHHYD TOYKY, K naowagn 3Toro
3/IEMEHTa.

EavHuuen m3MepeHust OCBELLEHHOCTM CNYXWUT JIOKC (1nokc=1ntomMeH
Ha 1m?),

OcBeLUEHHOCTb 171K MoslyvaeTcsd Ha MOBEPXHOCTUM cdepbl paguyca 1M,
eC/iM B LeHTpe cdepbl NOMELWEH TOUYEYHbIM UCTOYHUK, CUa CBETA KOTOPOro
paBHa 1kga (Kangena).

CeeToBbIM MNOTOKOM (®) Ha3bIBAlOT NPOXOAALYI0 4epe3 [AaHHYHo
NOBEPXHOCTb B €AMHWLY BPEMEHW CBETOBYIO 3HEpruto, OLEHMBAEMy Mo
3pUTEJIbHOMY OLLYLLIEHWIO:

®=W/t (cBeToBOM NOTOK, WCMYCKAaeEMOro C €eAuHWUbl naowaau
NCTOYHMKA).

3a eauHuUy CBETOBOrO MNOTOKa MpuHAT JIroMeH (0bo3Hayaetcs NnM).
JItoMeH eCTb CBETOBOM MOTOK, MCMYCKAEMbIN TOYEYHbIM MCTOYHUKOM, CWUMa
CBEeTa KOTOPOro pasHa 1 KA, BHYTPU €ANMHUYHOro TenecHoro yrna (T.e. yrna,
paBHoOro 1 cp).

1nm=1kp-1cp. o=I-W,

Cunon cBeta (I) (KaHgoena KkA) Ha3biBAalOT CBETOBOM nOTOK O,
PacCUMTaHHbIA Ha TENECHbIA Yros, paBHbIM CTepaauaHy, T.e. OTHOLUEHME
CBETOBOro nortoka ®, 3akNOYEHHOro BHYTpWU TenecHoro yrna W, K 3ToMy
yrny: I=0/W.

T.e. - 3TO TOT MOTOK, KOTOPbIN MAET MO OnpeaenéHHOMY HarnpaBEHMIO
N1 nagaeT Ha onpeaenéHHyro NOWAAKY.

TenecHbih yron W (puc.2) paBeH OTHOLIEHWUIO MOWaan NOBEPXHOCTY S,
BblpE3aHHOW Ha cdepe KOHYCOM C BEPLUMHON B TOYKE S, K KBagpaTy paauyca
r cchepbl: W= s/r?,

Ecnv s=r?, TO TenecHblii Yyron paBeH eauHULE W  Ha3biBaeTcs
CTepaamaHoMm (cp).
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r=1

r

PucyHok 2. TenecHbl yron

5.1 CpeacrBo namepeHum

JllokcmeTp KO 116 npepHasHadeH 419 W3MEPEHUS OCBELEHHOCTH,
CO3[1aBaEMON UCKYCCTBEHHbIM N €CTECTBEHHbLIM CBETOM, UCTOYHMKM KOTOPOIroO
pacrosnoXeHbl MPOM3BOSIbHO OTHOCUTENIbHO CBETOMNPUEMHMKA NIFOKCMETpa.

5.2 YcTpoucTBo u paborta nokcMmeTpa.

JlokemeTp  (puc.3) coctouT wu3 wmsMeputens (1) w  oTAENbHOro
doToanemeHTa (2) ¢ Hacagkamu (3). 310 NpMBOP MarHUTOSNEKTPUYECKON
CUCTEMbI, MMeeT [ABe HepaBHOMepHble wWwkanbl: 0 — 30 u 0 — 100.
MepekntoyeHne C OAHOW LWKanbl Ha Apyryto ocyuwecrtensietcs (cM. puc.4)
Ha)aTMeM KHOrMOK S.

Ha ka)xgon wWwkane ToYKaMu OTMEYEHO Ha4yano AuanasoHa M3MEepeHUN:
Ha wkane 0 — 100 Touyka HaxoauTcs Haa oTMeTkon 20, Ha wkane 0 — 30 —
HaXoAMTCS Haf OTMETKOM 5. B 0CHOBHOM Amana3oHe namepeHunn (5 —30 u
20 — 100) npepen [OMyCKAaeMOW MOrPELIHOCTM He AO/MKEH NpEeBbIWATb
+10%. [pnbop uMeeT KOppeKTop AN YCTaHOBKM CTPeNnKU B HYXKHOE
nonoxexHne. [ng  pacwvpeHusl  Avanas3oHa  M3MepPeHUh  (CHUXEHMS
YYBCTBUTENBHOCTN (POTO3MEMEHTA) MNpUMeHsItoTca Hacagkn KM, KP n KT,
nmerowme KoahbuUMeEHT ocnabnenus, paBHbI cooTBeTcTBEHHO 10, 100 M
1000 (cM. Tabn. 3). YBenmyeHne onyckaeMow NOrpewwHoCTM Npu nepexoae
OCHOBHOrO  [Mana3oHa W3MEPEHUA Ha  HEOCHOBHbIE  MOCPEACTBOM
YCTaHOB/IEHNA COOTBETCTBYIOLMX HACaAOK He AO0/MKHO npesBbiwatb £5% oT
3HaUYeHUS1 U3MEPSIEMOW OCBELLIEHHOCTW.

Mpenenbl OOMyckaemMon AOMOMHUTENBHOW MOrpewHocTM (KOCUHYCHOW)
npw yrnax nageHus ceeta 60° (80°) A0MKHBI COOTBETCTBOBATb BE/IMYMHAM; C
Hacagkammn 7 (£15), 6e3 Hacagok £10 (He HopMupyeTCs).

[lonyckaeMble  M3MEHEHMSI  MOKa3aHWM  JIIOKCMETPa,  BbI3BaHHOE
OTK/IOHEHMEM TeMMepaTypbl OKpyXatllero Bo3ayxa oT 20° go nwobon
TemnepaTypbl B Amana3oHe oT -10° go +35°C, He npesblwaer 1% oT
N3MEepSIEMON BENMUMHBI Ha Kaxxaple 1 °C.
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PucyHok 3. JTiokcmeTp O 116: 1 — nameputenns; 2 — pOTO3/1EMEHT;
3 — Hacaaku
HopMunpoBaHue rnapaMeTpoB OCBELLEHHOCTU yCTaHoBeHO no CHull 23-
05-95 (Pepakumsa CI 52. 13330. 2011)"HopMbl ocselwéHHOCTI".
HopMbl OCBeLLeHNs YCTaHaBIMBAIOTCS Ha OCBELLEHNE:
1) ynuu, nopor v nnowaaen;
2) aBTO3anpaBo4HbIx cTaHumn (A3C) 1 CTOSIHOK;
3) newexoaHbIX NPOCTPAHCTB;
4) BXOOOB 34aHWI;
5)  aAMWHUCTPATUBHbLIX  3AaHUA W HAy4YHO-UCCNEAOBATENbCKMX
yupexaeHui;
6) 06pa3oBaTeNbHbIX YUPEXAEHUN;
7) y4ebHbix (pabounx) MeCT U NOMELLEHNI;
8) MarasuHoB, anTek, BOK3anoB U T.K. Aanee.
MNpuMepbl ocBeLeHHOCTN 06beKTOB NpuBeaeHbl B Tabnuvue 2.
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Tabnuua 2 — MNMapameTpbl ocBeweHHOCTU (Bbinucka n3 CHull 23-05-95)

PacnpepeneHnue
OcBeLWEHHOCTb, | OCBELLEHHOCTH
OcBellaeMble 06bETDI 7K (Eco) Evin/Ecp , HE
MeHee

1 | OCHOBHblE AOpOrK 1 ynuubl ropoga 20 0,35
TpaHCNopTHbIE N NeLwwexXoaHble CBA3N

5 | B MPEAENAX XuIbix PaioOHOB C i5 0.25
BbIXOAOM Ha AOPOrM C HENPEPbIBHbLIM !
ABWXEHNEM
TpaHCNOpTHbIE N NewwexoAHbIe CBS3M

3 | B Npedenax Xwblx paloHOB B 10 0,25
npeaenax XwiblxX paoHOB

4 OCHOBHbIE ynunLbl U u3aCT|3017IKVI 6 i
CeNbCKNX rnoceneHnm
[NewexoaHble NpOCTpaHCTBa Nepea

5 | KynbTypHbBIMU U TOProBbIMU 20 0,30
obbeKkTamm
PEMOHTHbIE N CTONSIPHbIE MacTepckmne

6 300 =
(ctonbl —-0,8)
JTabopaTopun BbICLINX Y4EOHbIX

7 v 400 -
3aBegeHnn (Ha ctonax, -0,8)

3 AyauTopumn anst pucoBaHmns u 500 i
yepyeHus

9 NHdOopMaUMOHHbIE CTEHAbI B 400 i
ayanTopumsx

10 VlHCbOpMaI;l,MOHHbIe CTEHAbl BHE 300 0,45
ayamTopum

P \‘\ B

R1 R2 R3 R4

7k

PucyHok 4. CxeMa anekTpuyeckas npuHuunuanbHas nokemetpa to 116
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MeTpornornyeckne xapakTepuCcTMKK JIIOKCMeTpa npueeaeHsl B Tabn. 3.
Tabnuua 3 — MeTponormyeckne xapakTepucTmku NOKCMeTpa

Mana3oH U3MEepPEHUN
LLIkanbl LieHa A pennn [onyckaemas
bes C Hacagkou NMOrpeLHoCTb,
npubopoB | AeneHus :
HaCaakun KM KP KT o
500- 5000-
o3 ' >30130-300 1 3000 | 30000 1o
0-100 i 50-100 | 200- | 2000- | 20000- °
1000 | 10000 | 100000

6 Metoanueckme ykKasaHMsi NO BbINOJIHEHUIO NlabopaTopHOM
paboTbl

6.1 O3HakoMUTLCA C pasgenamu 1,2,3,4.
6.2 NoaroToBMTL NPOTOKO/ OTYETA.

6.3 MNpon3BECTN HACTPOMKY NOKCMETPA.

6.3.1 YcTaHOBUTb Wn3MepuTenb JIIOKCMETpa B  FOpPU30HTaNbHOE
NONIOXEeHMe.

6.3.2 YCTaHOBUTb CTpenku npubopa Ha Hyneeoe AefieHne C MOMOLLbIO
KOppeKTopa 1 NoakIounTb OTO3/IEMEHT K OCBETUTENIO.

6.3.3 YcraHoBuMTb Ha @®OTO3/1€MEHT Hacagky W MOMeCTUTb ero
FOPU30HTAIbHO B TOYKY W3MEpPEHUS OCBELEHHOCTW, COrflacHO CXeMbl
namepenHus (puc. 1.)

[puMeyaHue: TeHb OT NPOU3BOASALLErO U3MEPEHUS He AO0/MKHa nonajaTb
Ha (POTO3/1IEMEHT.

6.3.4 HaxxaTb NpaByto KHOMKY M Mpomn3BecTu oTcyeT rno wkane 0-100.
Ecnn cTpenka OTKIOHWMNACb HE3HAuYuTeNbHO, TOrAa HaXKaTb JIEBYK) KHOIKY,
cooTBeTCcTBYyloWyto wkane 0-30.

6.3.5 Ecnn cTpenka OTKNOHMNACh HE3HA4uUTesIbHO, TO MOBTOPUTH
N3MepeHus, NpPUMEHUB nocneaoBatenbHo Hacagkn KP u KM, Haxumas
BHa4yasie npasylo, a 3aTeM JieBble KHOMKW.

6.4 MponseecTn namepeHune(no BapuUaHTY, yKa3aHHOMY
npenogasaTtefnieM) U 3aHeCTU pe3ynbTaTbl B NPOTOKOS OT4yeTa. [MOBTOpUTL
N3MepeHnsl Tpu pasa.

6.4.1 Hantn cpegHee apudmeTmyeckoe namepennn no dhopmyne:

roe x; — 3HaYeHue U3MepPSIEMON BEIMUMHBLI B OTAENbHOM 3aMmepe, 11 —
YMUCNO U3MEPEHUN.
6.5 BbiBOA4 0 COOTBETCTBUM 3HaYEHUSA OCBELLEHHOCTU HOpMaM.

12




CpaBHUTb CpefHIo apudMeTUYecKyro BeIMYMHY OCBELLEHHOCTU C
HOPMOM M caenaTb BbiBOA O COOTBETCTBUM OCBELLEHHOCTM Ha paboumx
MecCTax.

7 KOHTpObHbIE BONPOCHI

7.1 Kakne napaMeTpbl OCBELEeHHOCTN HOPMUPYHOTCA?

7.2 OCO6EHHOCTM HOPMUMPOBaAHMSA MapaMeTpPoB MpU eCTECTBEHHOM U
MCKYCCTBEHHOM OCBELLEHUMN.

7.3 YcTpoincTBo n paboTta SItoKCMeTpa.

8 ®opmMma oTueTa

8.1 LUenb paboTbl.

8.2 ObopynoBaHMe 1 ero METPONOrNYECKNE XapaKTEPUCTUKM :

Tabnuua 1 — MeTponormyeckne xapakTepuctukn nokemetpa O 116

Tun npubopa CxeMa u3MepeHun

LleHa aenenus wkan, Nk

[IManasoH u3MepeHun, Nk

[lonyckaeMas norpewwHocTb, %

8.3 Pe3ynbTaTbl UI3MEPEHUNA.
Tabnuua 2 — Pe3ynbTaThl M3MEPEHNN

Ob6bekT 30Ha Tun Hacanku | Wkana Pe3ynbTaTbl UI3MEpPEHUN
N3MepeHUs 3amepa A X1 [ X2[X3| Xcp | e
1
2
[MoBepxXHOCTb 3
paboyero crona 4
5
lNoBepxHOCTb 1
cTeHAa

8.4 3akntoyeHne o COOTBETCTBUN OCBELLEHHOCTN HOPMaM.

MNpunoxeHue A
BapuaHTbl BbINO/IHEHMS NabopaTopHbIX paboT

BapuaHThl
O6beKThl 1 2 3 4 5
N3MepeHuns

[OpM30HTasbHbIE
nosepxHoctn (paboyas | 40010 |350+15 |330+10 |420+10 |370+15
NOBEPXHOCTb CTO/A)

BepTukanbHble

330+10 |420+10 |350+10 [390+15 | 40010
NOBEPXHOCTU (CTeHA)
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3anuesa W.A.
JTabopaTtopHas pabota N221
«HopMupoOBaHHMe N KOHTPOJIb NapaMeTpoB
NAaKOKPACOUHbIX MOKPbITUNA>

1 Llenb pa6oTbl

O3HaKkoOMUTBCA C OMNTUYECKMMWU SBNIEHUSIMM U METOAAMMU U3MepeHUs
6necka; NonyunTb HaBbIKM BbINOMHEHUS M3MepeHu bneckomepom OB — 2;
BbINO/IHUTb  CTATUCTUYECKYlD  06paboTKy  pe3ynbTaToB  U3MepeHun
noKasaTesnien KavyecTBa NMoKpbITUMN.

2 O6opynoBaHue

2.1 ®oTvoanekTpunyeckmin bneckomep Ob — 2.

2.2 CraHaapTHbIM 0bpa3el bnecTsien NoBepxHOCTH.

2.3 CraHgapTHbIM obpasel 6enon noBepxHOCTHU.

2.4 KoHTponupyemble ob6pasubl.

3 O6Lwme nono)xKeHns

bneckoMm (rnsiHUeM) Ha3blBalOT CNOCOOHOCTb NMOBEPXHOCTU OTpaXkaTb
cBeT 6e3 paccesHusa. [Onsg Toro 4tobbl HageXxHo obecrneunTb BbICOKOE
KayecTBO, HeobxoAMMO OUEeHMBaTb  BHELWHWA BMA  MOKPbITUS MO
06BbEKTUBHBIM, N3MEPSIEMbIM KpUTEPUSM. TOYHAs XapaKTEPUCTUKA BHELLHENO
BMAA MOKPbITUS MO3BONSET KOHTPOAMPOBATb KayecTBO MOKPbITUS, W
yAy4lwaTtb ero, onTMMmM3npys NpoLecc NPon3BoACTBa.

U3MepeHne 6niecka nMo3BOMSIET  OUEHUTb  OAQHOPOAHOCTb U
PaBHOMEPHOCTb  JITAKOKPACOYHOrO MOKPbITUS, KOHTPO/MPOBaTb W3HOC W
YXyOWEHNE COCTOSIHUS MOKPbITUS, OMNTUMU3MPOBATb MPOM3BOACTBEHHbIE
npouecchl. M3BeCTHO, YTO 651eCK MOKPLITUS 3aBUCUT OT KayecTBa HaHeCeHus
MOKPbLITUS N pexunma oTeepaesaHus. Npu yBennyeHumn creneHn bnecka uBeT
NOKPbITUS CTAHOBUTCS 60see HacbIWweHHbIM, 60/1ee MHTEHCMBHBIM. YeM Huxke
cTeneHb bnecka, TeEM CNOKOMHEE CMOTPUTCS LBET. YeM Bbille cTeneHb bnecka
MNOBEPXHOCTM M YeM TBEpXEe OHa, TEM Jlerye ee ouulaTb M TeM nydue ee
M3HOCOCTOMKOCTb.

Bbneck — OTHOWeHWe CBETOBOro NOTOKa, OTPaXXeHHOro oT obpasua
B 3€pKaslbHOM HarnpasfieHUn K MNpPUEMHUKY (MCTOYHMK WU MNpPUEMHOE
YCTPOWMCTBO pPacmnonoXeHbl NoA 3afaHHbIM YrOM), K CBETOBOMY MOTOKY,
OTPa)eHHOMY B 3epKasibHOM HarnpaB/ieHUMM OT CTeKNa C NnokasaTenem
npenomneHuns 1,567.

B MebenbHOM  MNPOMbLIWNEHHOCTM  NTAKOKPACOYHbIE  MOKPbLITUSA
BbIMNO/IHAOT OAHOBPEMEHHO 3aliMTHble W  AEeKOpPaTUBHblE  (PYHKLMM.
MocnegHne, AN NOBEPXHOCTEM [OEPEBSHHbLIX W3AENUN, OLEHUBAOTCS
napamMeTpaMu KayecTBa: KOI((dULUMEHTAMMU 3epKanbHOrO OTPAXEHUS U
APKOCTM.
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3epkKaJsibHOe OTpa)KeHue — 3TO BO3BpallEeHNe CBETOBOW BOJHbI NpU
eé nageHMM Ha MOBEepPXHOCTb pasgena AByx cped. KonuvuyecTtBeHHO 3Ta
BE/IMYMHA  OLEHMBAEeTCs  KOI(MUUMEHTOM  3epKasibHOro  OTPaXKeHUs,
npeacTaBnsAloWMMN  cobol CcTeneHb OTPa)XEHUsi CBETOBOro, MOTOKa OT
MOBEPXHOCTU B MpPOUEHTAX OTHOCUTENbHO 3TasloHa MNpu reoMeTpui
ocBeweHnst/ HabnoaeHnsa 459/450°,

CreneHb 6ennM3Hbl MOBEPXHOCTU B BMAMMOM 06nacTu cnekTpa npw
BOCMPUATMM  YENIOBEYECKMM  [f1a30M  KOJIMYECTBEHHO  OLEHMBAETCS
K03(P(DULIMEHTOM SAPKOCTU. DTOT NnapameTp onpeaensieTcss B nNpoueHTax
OTHOCUTENBHO 3TasIoHa 6enoro LBeTa npu reomMeTpumn
ocseleHus/HabnogeHns 459/0°. TtakuMm obpa3oM, 06e XapaKTepuCTUKW,
NOBEPXHOCTN NAKOKPACOYHbIX MOKPbLITUA OMNpeaensitoTca Nno CpPaBHEHMUIO C
3TaNlOHaMU, T.€. OTHOCUTEJIbHbIM METOAA0M U3MEPEHMUS.

OnpeneneHHass 4yacTb CBETOBbIX BOJSIH, MajaloWMX Ha MOBEPXHOCTb
n3penus, NornowaeTcs e, a YacTb - OTpaXaeTcs OT Hee. OTpa)kaTenbHas
CNOCOBHOCTb Yy MaTepuanoB pasnyHa WM 3aBUCUT OT LUEpPOXOBATOCTU
NOBEPXHOCTU, HanpasneHus cnegoB o6paboTku, MpupoAbl MaTepuana u
KayecTBa NoKpbITUS.

JTakOKpacoyHble MaTepuanbl Mo cTeneHn 6necka HOPMUPYHOTCA U
pasfensaiTCca Ha WeCTb rpynn: BbiCOKornsHuesble — >60%; rnsaHuesble —
59-40%; nonyrnsHuesble — 39-25%; nonymatoBble — 24—-10%; MaTOBblE —
9-3%; rnybokomaToBble — MeHee 3% /7.1/.

CywHOCTb MeToAa onpeaeneHnss 6necka MoKpbITUA 3akno4vaeTcs B
n3MepeHnn BennunH ¢HoToToKa, BO36YyxaaemMoro B (OTOMpUEMHUKE noa
AENCTBUEM MyYKa CBETA, OTPaXXEHHOIO OT KOHTPO/IMPYEMON MOBEPXHOCTM.
Metog obecneumBaeT KONMMYECTBEHHYID OLEHKY 6necka MOKpbITUM,
KOTOPYIO BblpaXalOT B MPOLEHTax B COOTBETCTBUM C MOKA3aHMAMWU LUKasbl
npubopa.

doToanekTpnyeckni bneckomep mogenu ®b-2 (puc. 1) coctout u3
n3meputenbHoro npubopa wn npeobpasoBatens (AN npeobpa3oBaHus
N3MEHEHUS HarnpsiXKeHnss Ha Harpy3ke @oToaneMeHTa), (YyHKUMOHANbHO
CBSI3@HHOIO CO CTeneHbld 6enu3Hbl M 6necka MOKpbITUMA, B opMy,
AOCTYMHYIO AN19 HEMNOCPEACTBEHHOrO BOCMpUATUS (B NepeMeLLeHne CTpesku
nokasblBalowero npubopa). B KkadectBe nMokasbiBatowero npubopa B
KOHCTPYKUUK bneckoMepa npuMeHeH MnukpoamnepmeTp M136.

MeTponornyeckne xapakTepuctnkm npnbopa npueeaeHsl B Tabn.2.
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IHECHUMEP/ POTOINEKTP

=2 —

PucyHok 1. bneckomep cdoToanekTpuyeckun tuna ®b-2;
1- npnbopunsamepuTenbHbin; 2 — TyByC NpMEMHMKA CBETA; 3 — UCTOUYHUK
cseTa; 4 — Tybyc UCTOYHMKA CBETA; 5 — Kopnyc npeobpasosaTtens;
6 — poTO3N1EMEHT

Tabnuua 2 — MeTponorn4yeckne xapakrepnctunkm npunbopa ®b-2
Anana- Lexa Mpeaens MNpogonmxkuTens-
o AbcontoTHas | aene- LLUKanbl,
N3mepsieMbin 30H HOCTb
napaMeTp n3mepe- rlorpetl- HIAA v3MEpHTENE” OAHOKPAaTHOro
v o HOCTb, % LKanbl, | HOro Nnpubopa,
HUN, % o U3MepeHus, MUH
Yo MKA

KoadpdpuumeHT

3epKasibHOro 0-65

OTpaXKeHuns +4 1 0-1 He 6onee 2

KoadpdpuumeHT 0-100

APKOCTH

C nomowblo bneckoMepa TakXke MOXHO u3MepsiTb 6rneck wvsgenuin us
NacTUKa, WCKYCTBEHHOW W HaTypasibHOW KOXMW, MNeyaTHOW NpPOAYKLMM,
NO/IMPOBAHHOMO KaMHs. B cnydae namepeHuns 6necka KaMHsi(rpaHuT, Mpamop)
61eckoMepoM MOXHO OLeHMBaTb CTeneHb 6necka KaMHS nocne npoBeaeHus
NONMPOBKKU. M3BECTHO, YTO CTeneHb bnecka HaTypasibHOM U UCKYCTBEHHOW
KOXW MEHSIeTCS Mnocfie MpUMMEHeHUs cneumanbHbIX CpeacTs Ans yxoda 3a
Koxen. OueHnBaTb 3PMEKTUBHOCTb TaKUX CPEACTB TaKXKe MOXHO C NMOMOLLbIO
6neckomepa, mamepss 6neck m3genum M3 KoXxum A0 obpaboTkM KpeMOM U
nocne ob6paboTku.

lNoBepoyHas
npeacrasnseT

(3TanoHHas)
cobon  TEeMHoe

MNACTUHKA,
yBMONEBOE
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(k03(pPpULIMEHT 3epKanbHOro OTpaXkeHns) KOTOpoKW Mo 3TOMy NpMbopy paBeH
65%. ToO4yHOCTb MeToAda onpenenseTrcd MnorpewHoCTb0  MPUMEHSEMOro
npunbopa n ansa ®b-2 cocrasnseT £4%.

Pabounin cTaHaapTHbIN 0bpa3el, 6enoi MOBEpPXHOCTW, NpeacCTaBNseT
cobon nNnacTMHKy w3 Mono4vHoro crekna MC-20 (6enoro wuBeTa) C
KoapdurumeHToM sapkoctn (93+7)% npun reoMeTpum oceelleHne/HabnoaeHns
45°/0°

Mpy onpeneneHun crerneHn b71ecka NapannenbHbIl My4YoK Ny4en,
OTPa3MBLUMCb OT MOBEPXHOCTU KOHTpONMpyemoro obpasua v npovas yepes
avadparmy. @okycnpyetcs Ha DOTO3N1EMeHTe, YCTAaHOBNEHHOM MOA Yr/iioM
45° OT HOpPMann K KOHTPO/IMPYEMON MOBEPXHOCTU. lNokalaHua bneckomepa,
yMHOXeHHoe Ha 100%, aBnseTca Koap@UUMEHTOM 3epKasibHOro OTPaXKeHUS.
Npwn reoMeTpun oceelleHne/HabnogeHns 45°/45°

Mpv onpeneneHnn crerneH 6€/m3HpI NapannenbHbIiA My4YoK Ny4en,
OTPa3MBLUNCb OT MOBEPXHOCTU KOHTpoNMpyemMoro obpasua HanpaBaseTcs Ha
npueMHMK cBeTa (POTO3NEMEHT), YCTaHOBNEHHbIM NoA  YyriaoMm 450 k
HanpaBneHWo, MNajeHusl JNyd4eh B  CpedHee  OTBEpPCTME  Kopnyca
npeobpaszoBaTenst, rae POTOTOK, BO3HUKAIOWWUA B pe3ynbTaTe OCBELLEHUS
DOoTO3/1EMEHTA, BbI3bIBAET NageHUe HaMNpPsHKEHUS1 HAa Harpy304HOM pe3ncTope
N U3MepsieTcd npuv  nomowm  MukpoamnepmeTpa M136. [lokaszaHus
bneckomepa, yMHoxeHHoe Ha 100%, sBnseTcd Ko3a(p@UUMEHTOM SIPKOCTMU.
Npw reoMeTpun ocselleHne/HabnogeHuns 45°/0

5 Mopsaok BbiNoNIHEHUNA abopaTopHOU paboThbl
5.1 O3HakoMUTbLCS C OOBWWUMK, MNOMOXKEHUSIMU  METOAMYECKOro

PYKOBOACTBA.
5.2 OopMnTb OTYET B COOTBETCTBUN C NPUTOXKEHUEM.
5.3 [llpou3BecTn HaCTpOMKy MMKpoaMmnepMeTpa — YCTaHOBUTb

CBETOBOW YyKas3aTes/lb Ha HayallbHyl0 OTMETKY LWKanbl — AN Yero cnepyet
0cnabuTb BWHT, KOTOPbIM KpenuTtcs OTOo3NeMEHT K Tybycy npueMHuKa
CBETA, M 3aKpbiTb pabouyldo NOBEPXHOCTb hoTo3NneMeHTa; bymaroin. lMpwu
5TOM YyKasaTeNlb MMKpOaMnepMeTpa [AO/MKEH HaxOoAUTbCS Ha Ha4vaslbHOM
OTMETKe LWKasnbl, B NPOTUBHOM C/lyyae CrefyeT MOBEepHYyTb KOPPeKTop B
HY>XHYO CTOPOHY.

5.4 Onpegenntb KO3 @PUUNEHT 3epKaNbHOr0 OTPAXEHNS NOBEPXHOCTU
(cTteneHun bnecka).

5.4.1 YctaHoBuTb ®oTO3N1EMEHT B TYbyC npueMHuka ceeTta (45°/459)
N 3aKpennTb BUHTOM.

5.4.2 3aKpbiTb CpeAHee OTBEPCTUE B KOPMyCe AaTyMKa KPbILKON W
3aKpenuTb ee BUHTOM.

5.4.3 YcraHoBMTb npeobpa3oBaTenb 6neckomepa Ha paboumi
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CTaHAapTHbIN 0bpa3el, bnectsuen NoBepxXHOCTU (NnacTaHa YepHOro LBeTa)
MW pydykamum C Hagnucamm "rpybo" un  "ToyHO" noaBecTM ykasaTesnb
MMKpOaMnepMeTpa K OTMETKe LWKajbl, COOTBETCTBYKOLWEN YKa3aHHOMY B
cBuaeTenbcTee obpasua KoahhUUNEHTY 3epKasibHOMO OTPaXXeHUs .

544 lNepeHecTun npeobpasoBaTesib Ha NOBEPXHOCTb
KOHTponupyemoro obpa3sua, OTMeTUTb MOoKasaHus 6neckoMepa Mo LKasne,
3aHEeCTW pe3ynbTaTbl, U3MepeHns B Tabnuuy oT4yeTa.

5.4.5 ToBTOpUTL M3MepeHua no n.n. 5.4.1 — 5.4.4 Tpu pasa Ang
Ka)kaoro u3 Tpex obpasuos.

5.5 Onpepenutb Ko03(pOUUMEHT SPKOCTU MNOBEPXHOCTU (CTeneHu
6ennsHbl).

5.5.1 Ocnabutb BMHT, KOTOpbIM Kpenutcsd PoToaneMeHT K Tybycy
NpueMHMKa CBeTa, MNepeHecTM e€ero B cpeaHee OTBeEpCTME Kopryca
npeobpasoBaTens n 3aKpenuTb, BUHTOM.

5.5.2 YctaHoBMTb npeobpa3oBaTtenib Ha pabouymii  CTaHAapTHbIN
obpasey 6enon noBepxHocTM (MJacTMHa TUNa MOMOYHOro CTeknIa) W
pyykamm C Hagnucamm - "rpybo" u  "TOYHO" noaBecTM  yKasaTtesnb
MMKpOaMnepMeTpa K OTMETKE LWKanbl COOTBETCTBYIOLWEN YKa3aHHOMY B
cBuaeTenbcTee obpasua KoahdPUUNEHTY SPKOCTW.

5.5.3 [NepeHecTyn npeobpa3osaTesb Ha NOBEPXHOCTb
KOHTponupyemoro obpa3sua, OTMeTUTb MNoKasaHue 6neckoMepa Mo Likane,
3aHeCTW pe3ynbTaTbl U3MepeHns B Tabnuuy oTyeTa.

5.5.4 lMoBTOopUTb M3MepeHus no n. n. 5.5.1 — 5. 5.3 1pu pasa ang
KaXxaoro u3 Tpex obpa3uos.

5.6 ObpaboTaTb pe3ynbTaTbl U3MEPEHUSAM.

5.6.1 Hantn cpeaHee apudMeTnyeckoe 3Ha4yeHue no gopmyne:

_ 1
y—ﬁéyi (1)

N 3aHECTU pe3ynbTaT B Tabnmuy oT4yeTa.

5.6.2 Mo pe3ynbTaTaM, M3MEpPEHWUA MOCTPOUTb FpaduKk 3aBUCMMOCTM
MNapaMeTpoB MOBEPXHOCTM 06pa3uoB OT KOMAMYeCcTBa C/I0EB J1AaKOBOrO
NOKPLITUS (TONLMHA CNOS MOKPLITUS).

5.6.3 CaenaTb 3akito4eHne 0 roAHOCTU AeTanen n xapaktepe bpaka
(MCNpaBUMbIA NN HEUCNPABUMBIN).

6 KOHTpoO/sIbHbIE BOMNMPOChHI

6.1 Kak HOpMupyloTCa MapaMeTpbl MOKPbITUA  U3AENUA MO
pe3ynbTaTaM u3mMepeHnn 6neckomepom?

6.2 B uem 3akno4yaeTca npuHUMn paboTbl POTOINEKTPUYECKOro
6neckomepa?

6.3 I3MepeHusi, Kaknx napamMeTpoB OCYyLLeCTBASAOTCS 6neckomepom?
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6.4 KakoBbl pas3nMuMs B HACTPOMKe pJaTyuka 6neckomepa npwu
N3MepEHNN cTeneHn 6ennsHbl NOKPLITUA U CTENeHn bnecka?

6.5 Kak ocywiecTBnsieTcs HacTporka, MMKpoamnepMeTpa bneckomepa?

7 JinTepaTtypa

7.1 TOCT P 31975-2017. Matepuanbl nakokpacoyHble. MeToa
onpeaeneHnsa bnecka NakokpacodHbIX NOKPbITMI nog yrnom 20° , 60° n 850
. M.: CraHpgapTtuHdopm, 2017.

7.2 TOCT 896-69. Matepuanbl NnakoKpacoyHble. (POTOIMEKTPUUECKMN
MeToa onpeaeneHns bnecka. M.:UMNK U3a-s8o ctanaapTos, 2003.

7.3 B.[l. Mouanos. MeTponorus, craHgapTu3aumsi, cepTudukaums,
B3aMMO3aMeHSIEMOCTb U TEXHMYECKME n3MepeHus. Yu. nocobme,2012.

8 ®opmMa oTyeTa

8.1 Lenb paboThl.

8.2 ObopyaoBaHue 1 NpUHAAIEXXHOCTH.

8.3 MNpuHUMNManbHas cxema yCTpPONCTBaA.

8.4 TexHunyeckne 1 MeTponornyeckme XxapakTepucTuku:

Tun npubopa -

LleHa aenennsa wkanbl,% . —

[Anana3oH namepeHun, % —

AbcontoTHas NorpewwHoCcTb —

Mpepensl wWKanbl, MKA —

MpoAo/IHKNTENBHOCTb OAHOKPATHOIO U3MEPEHNSA, MUH. —

8.5 Pe3ynbTaTbl M3MEpPEHUIA.

Tabnuua 1 — Pe3ynbTaThl U3MEPEHUN

KoadpdpuuneHt
XapakTepucTukm obpasua 36DKANLHOO OTPAKEHMS KoadhdumumeHT spkoctu
Bapuant | OMECTEO Ly oy, Ly [y (| Ve | sy
1
I 2
3
1
II 2
3
1
I1I 2
3

8.6 [pacpukM 3aBUCMMOCTM MapaMETPOB MOBEPXHOCTM 06pasLoB OT
KONIMYECTBa C/I0EB NIAKOBOIro MOKPbITUSA (TONLWMHBI CNOS MOKPLITUS).
8.7 3akntoueHne o rogHoCTw.
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CopouykunHa O.10., PycuH A.T1.
JTabopaTtopHasa paboTtaN222
«HopMupoBaHMe U KOHTPOJ1b NapaMeTpoB KayecTBa
BOAHO-CNUPTOBbIX PpacCTBOPOB>

1 Llenb pa6oTbl

O3HaKOMUTBLCA C METOAMKOM W CpeacTBaMM M3MEpPEHMS MapaMeTpoB
KayecTBa BOAHO-CMMPTOBLIX PACTBOPOB; MOSYYMUTb MPAKTUYECKME HaBblKU
HOPMUPOBaHWSA MNapaMeTpoB KayecTBa pPacTBOPOB U KOPPEKTUPOBKU €ro
COCTaBa A0 3HAY€HWM, AOMNYCTUMbIX HOPMATUBHbBIM AOKYMEHTaM.

2 O6opynoBaHue

2.1 ApeomeTp.

2.2 Habop cTeknsiHHbIX Konb.

2.3 CTEKNSHHBIA UMANHAP, BOPOHKa.

2.4 nctunnnpoBaHHas BoAa.

2.5 Tabnuua cooTBETCTBMSA NMIOTHOCTM pacTBOpa ero KpenocTHy.

3 O6wme cBeaeHuns

PacTBOopaMu Ha3bIBaOTCA (U3NKO-XMMUYECKME CUCTEMBI, COCTOsILLME U3
ABYX M 60nee KOMMOHEHTOB W MPOAYKTOB WX B3aMMoAencTBusl. PacTBopbl
COCTOAT M3 pacTBopuTens n pacTBOPEHHOr0  BeLLecTBa. C
TEPMOAMHAMNYECKON TOUYKM 3PEHUSI PacTBOPbI — (ha3bl MEPEMEHHOI0 COCTaBa,
B KOTOpPbIX MPU AAHHbIX BHELWHWX YC/I0BUAX COOTHOLUEHWE KOMIMOHEHTOB
MOXET HeNpepbiBHO MEeHATbCA. PacTBOpbl XapaKTepusyloTcs CneayowmMm
napameTpamu:

KoHueHTpaumst — 3To KonnyectBo (Macca, 06beM U T.4.) paCTBOPEHHOIO
BElWeCcTBa B KonmyecTBe (Macce, obbeme W T.4.) pacTBopuTens wnu
pacTBopa.

CywecTByeT HECKO/IbKO  CNocoboB  BbIpaXKEHUSI  KOHLEHTpauumu,
Hanbosiee pacnpoCTpaHeHHbIE U3 HUX NpPeACTaB/ieHbl HUXe:

1) MaccoBasi oonst onpeaenseTcss MacCcoM pacTBOPEHHOIO BELLECTBA B
eanHULE Maccbl pacTBopa:

W = mi/(mi+my),

rore W — mMaccoBas [onsi; mi — Macca NepBOoro KOMMOHEHTa
(pacTBOpeHHOro BellecTBa), M — Macca BTOPOro KOMMOHEHTa pacTBopa
(pacTBopuTens).

MaccoBbli  npoueHT  (NpoueHTHas  KOHUEHTpauus) —  Macca
paCTBOPEHHOro BellecTBa B CTa eavHMuax Maccbl pactBopa (KOSMYECTBO
rPaMMOB pacTBOpeHHOro Bewectsa B 100 rpamMMax pacTtBopa). YuuTblBas,
YTO MPOLIEHT — 3TO COTas 4acTb, B pacyeTax BMECTO uMcsia, MNoKasbiBaloLlero
NPOLUEHT CcoAepXXaHWs KOMMOHEHTA, WCMOMb3yIT COOTBETCTBYIOLEE eMy
4yncno, AoNnen eavHuubl, Hanpumep, Bmecto 40% wcnonb3yoT 0,4, BMECTO
2% — 0,02 u T.N.
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W,%= m1-100%/(mi+m>).

[MNOTHOCTE — BenuuuHa, onpepensemMas Ans O4HOPOAHOro BellecTBa
ero Maccou B eamMHuLe obbema.

[Ans nsmepeHnst NNOTHOCTU PacTBOPOB UCMOMb3YOTCA apeoMeTpbl (puc.
1) n nnoTHomeps! (puc. 2).

ApeomMeTpbl 6bIBalOT pa3HbiX BWAOB, B 3aBUCMMOCTM OT TOrO, KaKow
MMEHHO XWAKOCTW MSIOTHOCTb HY>KHO U3MEePSITh:

- apeoMeTp obulero HazHauyeHus cepum AOH;

- apeoMeTp 4ns Monoka cepun AM;

- apeoMeTp Ansa cnupta (cnnptomep) cepun ACT

N Apyrue, Hanpumep, 4ns KUCNoT, FPyHTa, caxapa v np.

MpuHUMN OENCTBMS apeoMeTpa OCHOBaH Ha 3akoHe ApxuMeaa o
PAaBEHCTBE CWMbl BbITANIKUBAHUS TeNa BECYy BbITECHEHHOW 3TUM TENIOM
XUAKOCTW.

B 60nblUMHCTBE Cly4aeB apeoMeTp NPeACTaBnseT cobon repMeTUYHYO
CTEKNSAHHYIO KONy, BHM3Y KOTOpOM pacrionaraetcs rpy3 (pTyTb unn Apobb).
STOT rpy3 NAOTHO (DUKCUMPYETCS crneumanbHbiM COCTaBOM, ANS TOro 4YTobbl
LEHTPp TSXKEeCTU He CMewancs no CTopoHaM u obecreunBan BepTUKanbHOe
MOJIOXXEHNE apeoMeTpa MpU MOrPY)XEHUU B XXWAKOCTb. B BepxHen 4vactu
KONnbbl pacnonoXeHa LWKana [AeneHnin, N0 KOTOpPOM W  onpeaensieTcs
MIOTHOCTb WU3MEPSEMOM XXMAKOCTM B 3aBUCMMOCTM OT  HA3HAYEHUS
apeomeTpa.

ApeomeTp AN M3MepeHust MNIOTHOCTM BOAHO-CMMPTOBBLIX PAacTBOPOB
Ha3blBAeTCS CNMpTOMepoM. Hapsigy € 06bluHbIMKM  cnvpToMepamn (puc.l)
CyLLecTBYIOT onTtuyeckne cnuptomepbl Tuna «MKOHIT-M» 1 3neKTpoHHble
TMna «JeHcumnT-AnkomaT» (puc.2).

PucyHok 1. CnupTtomep PUCYHOK 2. DNEeKTPOHHbIN
«[leHcuMuT-Ankomar»
[prUHUMA N3MepeHns NIOTHOCTM C MOMOLLLIO NMI0THOMEpa 3aK/1to4aeTcs
B CNeAyloLWEeM: BHYTPU MJIOTHOMEpPaA C OMnpeaeneHHOM 4acToTonM Bubpupyet
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nonas CTeknsHHas Tpybka. lMpwu HanonHeHun Tpybkm yactoTa konebaHwm
N3MEHSAETCS : YeM bosblue Macca obpasua, TEM HMXE YacToTa COBCTBEHHbIN
konebaHmn. Yactota m3mepsieTcsl, a 3aTeM MEepecYnTbIBAETCS B MIOTHOCTD.
LincdpoBble NIOTHOMEPLI WM3MEPSIIOT Te Xe MapaMeTpbl, YTO U O06blYHblE
NIOTHOMEPbI, HO C 6051ee BLICOKOM TOYHOCTbIO M 3a KOPOTKOE BpeMS.

4 Metoauka onpeaeneHus KOHLEHTpauuu BOAHO-CNUPTOBbIX
pacTBOpoOB

4.1 OnpegeneHve KOHUEHTpauun BOAHO-CMMPTOBOrO pacTBOpa Kak
OHOrO M3 (PM3NKO-XMMUYECKMX MOKasaTenen KayecTBa NpPOv3BOAUTCS MpU
MOMOLUN CTEKNSAHHOIO CrMpTOMEepa MyTeM €ero Mnorpy>XeHuss B pacTBop U
COOTBETCTBYIOLLEro oT4yeTa Mo LWKasne crvpTomMepa.

4.2 MNepea N3MepPeEHNEM UCMbITYEMBIN PACTBOP HANMBAKOT B CTEK/ISHHbIN
UMANHAP OCTOPOXHO MO CTEHKE UWInHApa BO wm3bexaHue nosiBfeHus
My3blpbKOB BO34yXa.

4.3 CTeKNSAHHbIN UMAMHAP W CAMPTOMEpP AO/KHbI ObITb NpeaBapUTENbHO
TLIATENbHO BbIMbITbI TEMION BOAOM M HACYXO BbITEPTHI.

4.4 lNepepn norpy>XeHnem cnupToMepa pacTsop HeobxoaMMO TLIATEsNTbHO
nepemeLlaTsb.

4.5 B3sB cnMpTOMep 3a BEPXHMM KOHEL, CTEPXKHS, OMyCKaloT ero B
pacTBOp TakK, YTobbl OH CBOGOAHO MOrpyXxancs noa AEMCTBUEM CBOEN MACCh.

CnnpTtoMep p[o/MmKeH nnaBaTb B pacTBOpPE, HE KacasCb CTEHOK
LUnnuHapa.

4.6 BobbkpaB 3—4 MuH. [na TOro, 4Tobbl CNMpPTOMEpP NPUHSI
TemMnepaTypy >XUAKOCTW, CMOTPSAT, B KaKOM MeCTe YPOBEeHb >XWOKOCTU
rnepecekaeT LKany cnupTomepa.

4.7 OOHOBpPEMEHHO C onpeaeneHneM KpenocT BOAHO-CNMPTOBOro
pacTBOpa U3MepSIOT ero TemMnepaTtypy.

5 KoppekTupoBKa KOHLIEHTpaLuu pacTBOpoOB

B cnyyae HecoOTBETCTBUS KOHUEHTpauuMuM pacTBOpa HOMWHANbHOMY
3Ha4YeHUI0 HeobxoaAMMO TMpOBECTM ee KOpPpPeKTMpPOoBKY. Tak, wuHorpa
BO3HUMKaeT HeobxoauMMoOCTb pa36baBuTb pacTrBop, 4TOObI M3MEHUTL
NnepBOHAYanNbHYyO KOHUEHTpaumio.

PaccunmTaTb KOHLEHTPaUMIO NOJSTly4eHHOro pacTBopa MOXHO, UCMOSb3ys
ypaBHeHue:

W = mi/(mi+m:2 + m3), (1)

roe W - wMaccoBas p[ond, mi; — Macca MepBOro KOMMOHEHTa

(pacTBOpeHHOro BewecTsa), My — Macca BTOPOro KOMMOHEHTa pacTBopa

(pactBopuTens), ms — gobasnieHHas Macca BTOPOro KOMMOHEHTa pacTBopa
(pactBoputens).

Ecnn HeobxoaMMo CMewaTb pacTBOpbl, 0O6pa3oBaHHbIE OAMHAKOBLIMU
KOMMOHEHTaMW, pPa3/IMYHbIX KOHLEHTpauun, TO HaAo YMETb paccyuTaTb
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KOHLEHTpaunio HOBOro pacTeopa.

MpaBuio CMELIMBAHMSA PacTBOPOB Pa3/IMYHON KOHLEHTpaLMK:

W3 = (Wirm1 + Wz2rmz)/(m1 + mp), (2)
roe Wi — KOHUeHTpauus nepsoro pactesopa, W2 — KOHUEeHTpauusa BTOpPOro
pactBopa, W3 — KOHUEHTpauua NojlydYeHHOro pactBopa Mocfe CMeLIMBaHUA
nepBoro W BTOPOro pacrtBopa, Mi U Mz — MacCbl NEPBOr0 W BTOPOro
pacTBOPOB COOTBETCTBEHHO.

6 dkcnepuMeHTasIbHas YacTb

6.1 CUTYALUS. Ha akcnepTusy npeactasneHbl 06pasubl npoayKumu
TpeX pasHbiX NApTMN BOAHO-CNMPTOBLIX PacTBOPOB:

- nepsas naptusa N2 20-04-14 o6bemomM 250 nMTPOB;
- BTopas naptus N2 21-04-14 o6vemom 300 nUTpPOB;
- TpeTbs Naptusa N2 22-04-14 o6vemom 400 nuTpoB.

CornacHo craHaapTy, Npy NPOBEpPKe Ha MNpeanpusaTUM N3roToBUTENE
AOMYCKAOTCA OTK/TIOHEHWUSI OT YCTAHOBIEHHON HOPMbI MO KOHLUEHTpauun, %
£ 0,2 — ana otaenbHon 6yTbinkn; +£0,1 — ans 20 6yTbINOK.

B cnyyae OTKNOHeHUs KoHueHTpauun pacteopa Ha * 0,2 % oOT ero
HOMWHANBHOIO 3HayeHMs MNPOBOAUTCA KOPPEKTMPOBKA €ro COCTaBa,
npeactaensaowass  cobon  yBeNMYEHME  OAHOrO U3 COCTaBNSIOLWMX
KOMMOHEHTOB BOAHO-CMMPTOBOIrO pacTeopa.

6.2 PELLULEHWE 3A0A4

3AOAYA 1. lNpoBecTn 3KCMEPTHYIO OLEHKY COOTBETCTBUSA MNPOAYyKUMK
BCEX TpeX MapTui TpeboBaHUSAM CTaHAapTa No KoHueHTpauun 40 £ 0,2 %.

N3mepeHnsa npoBoaaTCa B COOTBETCTBMM C pas3aenioM 4 ¢ nocneayowmm
3anosiHeHneM Tabnmubl 1 hopMbl OTYeTa.

Mo pe3ynbTaTaM WM3MEPEHUN CAenaTb BbIBOA O FOAHOCTM MPOAYKLMU
KaAOM napTum B NPOU3BOSIbLHON dopMe C 06s3aTeNbHbIM  C/TIOBECHBIM
060CHOBaHMeEM.

3AAYA 2. Tlo pe3ynbTaTaM 3KCMNEPTHOM OLEHKW paccynTaTtb
KOPPEKTUPOBKY KOHLEHTpauMn pacTBOPOB ANA BBEAEHUA UX B AOMNYCTUMbIE
npeaensl. 3aaada MOXET cofepXXaTb 2 BapMaHTa YCIIOBUN.

BapnaHT A — napTua MMeeT KOHUEHTpauuio pacTBopa Bbille BEPXHEro
AOMyCTUMOro npefena M KOpPpPeKTMpoBKa 3ak/yvaetrcd B AobaBneHun B
pacTBOp BOAbI.

Hanpumep: BoaHo-cnnpToBOM pactBop ob6bemoM 500 nuTpoB wMeeT
KOHUeHTpaunto 45 % npu gonyctumom 3HadvyeHnn 40 £ 0,2 %.

YT0bbl M3MEHWTb NepBOHAYasNbHYO KOHUEHTpaumMio U paccyuTaTb
KOHLEHTPaumo HOBOMo MoJTy4eHHOro pacTeopa, UCrnonb3yeM ypasHeHue (1).

[Ans nonydyeHunst otBeTta npeobpasyem ypaBHeHue (1). YuuTbiBasi, 4To
KOoHUeHTpauna 45% npepnonaraeTt Hannuune 45 r pacTBOPEHHOro BellecTBa B
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55 r pactBoputens (45 r pactBopeHHoro BewectBa Ha 100 r pacrtsopa),
nMeem:

msz =(m; — Wo(mi+my))/ Wz = (45— 0,4(45 + 55)) /0,4 = 12,5

B pe3ynbTaTe nony4mnu, 4to Hago AobasuTtb 12,5 r auctmnnnpoBaHHON
Bogbl B 100 r 45 % pactBopa, 4TObObl MNOAYYMTb HEobXoaUMYIO
KOHUEeHTpaumo. Torga KoOMMyectBo Boabl Ans naptmm obbemoM 500 n
CoCTaBMT 62,5 Nn. YunTblBasi, YTO MAOTHOCTb p BOAbl cocTaBnsieT 1 r/cm3, To

obbeM BoAbl byaeT YMCNeHHO paBeH Macce Boabl.

BapvaHT b — napTua uMMeeT KOHLUEHTpauuio pacTBOpa HWXXE HWXXHEro
[ONYCTMMOro npefena WM KOppeKTUMpoBKa 3ak/oyaeTcsd B AobaBneHun K
pacTBoOpy cnupTa.

Hanpumep, BoaHO-cnnpTOBOM pactBop 06beMoM 300 NUTPOB MMeeT
KOHUeHTpauuto 35 % npu gonyctmMoM 3HavyeHun 40 £ 0,2 %. KoHueHTpauus
CrupTa, Ucnosb3yemas Ha npeanpuaTumn npomnssoantens — 96%.

Bocnonb3yemcs copmynon 2: 0,4= (0,35 100 + 0,96 myy/ (100 + m:).

OTcroga HaxoauM my:
m>=9 r( cnupTa) ,y4uTbiBas, 4YTO NNOTHOCTb o (cnupta) =0,8014 r/cm3

(Tabn.2) obbem cnupta = 9/0,8014 = 11,2 cm3,

Taknm obpaszoM, konnyectTso cnmvpTta ang naptum 300 11 coctasut 27 Kr,
a C YYETOM MJIOTHOCTM CNUPTa, ero 06beM coctaBuT 33,69 cM3.

Nocne pobaeBneHnss cnupta pacTBOp HeobxoauMO  TwaTeslbHO
nepemMellaTb U U3MEPUTb KOHLIEHTPALMIO.

7 MNMopsiAaoK BbINOMIHEHUS paboThbl

7.1 W3MepuTb TpwxAbl KOHUEHTpauuo 3-X NapTMN pacTBOPOB
apeoMeTpoM — cnnptoMepoM (pasgen 4). daHHble 3anucaTb B Tabnuuy 1
oTyerta.

7.2 CpenaTb BbIBOA, O rOAHOCTW pacTBopoB B cooTBeTcTBUM € MOCT.

7.3 B cnyyae HeCcooTBETCTBMS KOHLEHTPALMM pacTBOpOB CTaHAAPTHbLIM
3HaYeHUAM NPOBECTU KOPPEKTUPOBKY KOHLIEHTPaUnn pacTBOPOB.

8 ®opma oTueTa

8.1 Lenb paboThl.
8.2 ObopynoBaHue.

Tabnuua 1
Homep O6bem naptumn, n | KoHueHTpaums pacteopos, % | CpegHee
napTum 1-e u3aM | 2-e U3M. | 3-€ U3M | 3HAUeHUe
KOHLEHTP.%
20-04-14
21-04-14
22-04-14

8.3 CocTaBuTb 3aK/I04YEHNE SKCNEPTA MO KaXXA0oN napTumn.
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8.4 lNpon3BecTn KOpPpPEKTUPOBKY COCTaBa BOAHO-CMWPTOBOro pacTBopa
(c yyeToM cpegHero 3HadeHuns ns Tabnuupl 1).
8.5 PewnTb 3aga4y (BapuaHT A).
8.6 PewuTb 3aaa4y (BapuaHT b).
Tabnuua 2 - MNMNOTHOCTb BOAHbIX PACTBOPOB 3TUI0BOroO CNMpTa

KoHuUeHTpaums

% r/n P

2 19,89 0,9945

4 39,64 0,9910
32 304,1 0,9504
34 321,9 0,9468
36 339,5 0,9431
38 356,9 0,9392
40 374,1 0,9352
42 391,1 0,9311
44 407,8 0,9268
46 424,4 0,9226
48 440,7 0,9182
50 456,9 0,9138
94 758,6 0,8070
96 /69,3 0,8014
98 779,6 0,7955
100 /89,3 0,7893

9 JiuTepaTtypa

9.1 TOCT 3639-79 «PactBopbl  BOAHO-CNMpTOBbIE.  MeToAabl
onpeaeneHns KOHUeHTpauum 3TUI0BOro CinpTa».

9.2 TOCT 18481-81 «ApeoMeTpbl U UMNUHAPLI CTeKNsHHble. Obwwme
TeXHUYECKME YCNOBUS».

10 Bonpocbl Ana caMmonpoBepKu

10.1 YT0 Ha3bIBaeTCa pacTBOPOM?

10.2 Y10 Takoe KOHUEeHTpaums pacteopa?

10.3 Kakue Bbl 3HaeTe cnocobbl BblpaXXeHUs! KOHLEHTPaunn pactBOpoB?

10.4 [dante onpeaeneHue naOTHOCTU pacTBOpoB. Kakumu npubopamm
n3mMepsieTcsl NAOTHOCTb ?

10.5 OnuwmnTe KOHCTPYKUMIO N NpUHLMN paboTbl apeoMeTpa ?

10.6 KakoBbl npegenbHble napaMeTpbl KOHUEHTpauuMuM pacTtBopa
cornacHo 'OCTa ?

10.7 B yeM CMbIC/T KOPPEKTUPOBKN KOHLIEHTPALMKN pacTBOPOB ?

10.8 [Ins yero HeobxoanMO nepemMelumBaThb pacTBop nocne aobasneHuns
B HEro BoAbl Wau cnupTa?
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ATtosH T.B.
JTabopaTtopHas pabota N223
«HopMupoBaHue TOYHOCTU B CTPOUTESIbCTBE

1 Uenb paborbl: 03HAaKOMUTLCA C CUCTEMON HOPMMPOBAHUS
TOYHOCTU B CTPOUTENLCTBE W  MPOKOHTPONMPOBaTb EOMeTpuYecKue
napameTpbl Kupnuya.

2 O6bekT HOPMMPOBAHMS M KOHTpons:: kupnud 1HO®
(obo3HaueHne pasmepa wu3genms B cooteBetrctBMM ¢ [TOCT530),
MPUMEHSIEMbIA AN KNagku W O6NMUOBKM HECYLUMX, CAMOHECYLUUX W
HEHEeCYLNX CTEH U APYrnX 3NEMEHTOB 3[aHNIA N COOPY>XeHnn (puc.1).

11543

T

Y653

. 250+4

PucyHok 1. Cxema kupnunya 1HO

OTKOHEHNS OT MEPNEHANKYNSPHOCTN CMEXHbIX FPaHEW U3AeNUN He
Aornyckaetcs bonee 3 MM.

OTK/IOHEHNE OT MNIOCKOCTHOCTM TpaHeN u3aenusi He [AomnycKaercs
6onee 3 MM.

3 O6opyaoBaHue M CpeAacTBa M3MEpPEHMM: NvTa NOoBEepOYHas
FOCT 10905-86, wyn, KanMbpoBaHHbIA B YCTAHOB/IEHHOM MOPSIAKE WU
MeTannmyeckue nuHenkn no NOCT 427-75, wraHreHumpkynm no NOCT 166-
89, yronbHuku no NOCT 3749-77

4 OCHOBHbIE NoJIOXKEeHUS obecneueHusn TOYHOCTH
reoMeTpmyecKkux napaMeTpoB B CTPOUTESIbLCTBE

B cTpouTenbCTBE, aHaNnorMyHO MallMHOCTPOEHMIO AENCTBYET CUCTEMA
obecrneyeHns TOYHOCTN reoMeTpUYECKNX NapaMeTpoB NMpu NpoeKTUPOBaHNA
N CTPOUTENBCTBE 31aHNN 1 coopyxxeHnn. FOCT 58938-2020 ycTaHaBNMBaeT
TpeboBaHNS K TOYHOCTU KOHCTPYKLUWUIN, UX U3AENUAM U BbINOSHEHNS paboT,
a TaKxXe MeToAbl U CpeacTBa TEXHONOrMYeckoro obecrneveHnst 1 KOHTpOns
TOYHOCTMW.

TOYHOCTb W3rOTOBMIEHUS M3OENNA  XapaKTEpU3YKOT AOMyCcKaMn W
npeaenbHbIMU OTK/TIOHEHUSIMU UX JIMHEWHBIX Pa3MepoB, a Takxke (opMbl U
B3aMMHOIO PacnooXeHUs NOBEPXHOCTEN. TOYHOCTb DOPMbl MOBEPXHOCTEN
NpU3MaTUYECKMX  MPAMOYTOSIbHbIX M3AENUA  XapaKTepU3yloT AOMyCckaMu
NPAMO/IMHEMHOCTM U NpeaenbHbBIMA OTKIIOHEHUSIMU OT MPSIMOSTIMHENHOCTU U

86



AOMyCKaMW  MJIOCKOCTHOCTM W MpefefibHbIMU - OTK/IOHEHUAMU  OT
MTIOCKOCTHOCTW, @ TOYHOCTb B3auMMHOIO MOJIOXKEHUSI 3TUX MOBEPXHOCTEN
3TUX W3AENMW — [OMyCcKaMu NepneHAnKYNSaSpHOCTM WM NpeaesibHbIMU
OTKJIOHEHUAMW OT NepneHaNKYNAPHOCTH.

[loNyCKN NUHENHBIX pa3MepoB M3AENNIN PErnaMeHTUPYIOT TOYHOCTb
UX W3rOTOBMEHUSA MO AJIMHE, LUMPUHE, BbICOTE, TONWMHE WU OAUAMETPY,
TOYHOCTb Pa3MepOB M MOMOXEHMSI BbICTYNOB, BbIEMOK, OTBEPCTUM,
MPOEMOB, KpeneXHbIX COeANHUTENbHLIX AeTanen. DTN AO0MNYCKN NPUHUMALOT
no Tabnuue 1 B 3aBUCMMOCTN OT HOMUHASBLHOIO pa3Mepa TOYHOCTMU.

Tabnuua 1 — [Jonyckn IMHENHbIX pa3MepoB, MM

V|HTepBaJ1 3HayeHue Aonycka ansa KjiacCa TO4HOCTU
HOMWHANBbHOIO

pa3mepa L 1 2 3 4 5 6 7 8 9
fo 20 0,24 0,4 0,6 1,0 1,6 2,4 4 6 10
Cs. 20 go 60 0,30 0,5 0,8 1,2 2,0 3,0 5 8 12
Cs. 60 no 120 0,4 0,6 1,0 1,6 2,4 4,0 6 10 16
Cs. 120 po 250 0,5 0,8 1,2 2,0 3,0 5,0 8 12 20
Cs. 250 po 500 0,6 1,0 1,6 2,4 4,0 6,0 10 16 24

Cs. 25000 po

40000 40 | 6,0 |10,0 |16,0 | 240 | 40 | 60 | 100 | 160

Cs. 40000 po
60000 5,0 80 |12,0 | 200 |300 |500 |80 | 120 | 200

3HayeHne K 0,10 | 0,16 | 0,25 0,4 0,60 1,0 1,6 2,5 4,0

K — Ko3(pPUUMEHT TOYHOCTW, YCTAHABAMBAKOLWMKA YUCIO eANHWUL,
Aonycka Ana AaHHOro Kiacca TOYHOCTH

Jlonyckn nNpsSIMOSIMHENMHOCTM M MJIOCKOCTHOCTU  MPUMHUMAIOTCS MO
Tabnuue 2 Ans paccMaTpUMBAEMbIX CEYEHMM M3OENUA Ha BCHO AJIVHY
U3NENUN WM Ha 3adaHHOW A/IMHE B 3aBUCMMOCTM OT HOMMHAJIbHOMO
3HayeHusa 3Toro pasmMepa.

Tabnuua 2 — [lonyckn NpsiMONIMHEMHOCTU, MM

3Ha4yeHune Aonycka Ans Knacca TOYHOCTM
NHTepBan HOMWHaNbLHOro pasMepa L
1 2 3 4 5 6

[o 1000 2.0 3 5 8 12 20
Cs. 1000 go 16000 2,4 4 6 10 16 24
Cs. 1600 go 2500 3,0 5 8 12 20 30
Cs. 25000 go 40000 10,0 16 24 40 60 100
Cs. 40000 go 60000 12,0 20 30 50 80 120
3HayeHne K 0,25 0,4 0,6 1,0 1,6 2,5
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[lonyckn  NepneHaMKYNspHOCTM  MOBEPXHOCTEN  MPUHMMAKOT B
3aBMCMMOCTW OT MEHbLUEro HOMMHabHOIO pa3Mepe L noBepxHocTeln — Tabn.
3.

Tabnuua 3 — Jonyckn nepneHanKynsipHOCTH, MM

NHTepBan 3HayeHune gonycka Ans Knacca TOYHOCTU
HOMUHAJIbHOIO
pa3smepa L 1 2 3 4 5 6 7 8 9
[o 250 0,5 0,8 1,2 |20 (3,0 [50 8 12 | 20
Cs. 250 po 500 0,6 1,0 16 |24 |40 |60 | 10 16 | 24
Cs. 500 go 1000 0,8 1,2 120 |30 5 8 12 20 | 30
Cs. 1000 go 1600 1,0 1,6 24 14,0 6 10 16 24 | 40
Cs. 1600 go 2500 1,2 2,0 3,0 |50 8 12 20 30 | 50
Cs. 2500 go 4000 1,6 24 140 [60 |10 |16 |24 |40 |60
3HayeHune K 0,16 [0,25 |04 (06 |10 |16 |25 |40 |6,0
[onyckamu NPSAMOSIMHEMHOCTH, MNNOCKOCTHOCTU n

NepneHanKYIIPHOCTM MOBEPXHOCTEN pPErNaMeHTUPYIOT TakXke TOYHOCTb
OopMbl M B3aMMHOrO MOJSIOXKEHNSI OTAENbHbIX MOBEPXHOCTEN MPOCTbIX
HeNpM3MaTUYECKUX U3AENUN.

N3penus npuHuMatoTcs naptuamm. O6beM napTuM yCTaHaBIMBAIOT B
Konm4yecTBe He 6onee CcyTouHOM BbIGOPKM OAHOM neun. KauecTtBo mnagenui
NOATBEPXXAAIOT MPUEMOYHBIM KOHTPOMIEM FOTOBbLIX M3A€NMW. [TPUEMOYHBIN
KOHTPO/Ib BK/IOYAET B cebs nmpueMo-caaToyHble ucnbiTaHns. OTobpaHHbIe
N3aenus NpoBEPSItOT Ha COOTBETCTBME TpPeboBaHMSM MO BHELIHEMY BuUAY,

pa3MepaM 1 npaBuiibHOCTU CbOprI, a 3aTEM UCMbITbIBAIOT.

B cooteetctBuM ¢ NOCT P UCO 2859-1-2007 npueMo4HOE 4KnCo
onpenensieTcs B 3aBUCUMOCTU OT obbema napTum no Tabnuue 4.

Tabnuua 4 — MNpremMoyHoe YMCIo NAapTUKN U34ENUN

O6bem napTum rpuemosHoe O6beM napTum MpuemouHoe
ynucno ymncno
50 1 500 10
80 2 800 14
125 3 1250 1
200 5 3000 30
315 7 3150 a1
5 Meroanueckne pexkoMeHaauuMM NO  BbINOJIHEHUIO

naboparopHou paboTbl

5.1 O3HaKOMUTbLCA C OCHOBHbIE MOJSIOXEeHUs obecrnedyeHns TOYHOCTU

reoMeTpuYecKMX napaMmeTpoB B CTPOUTENLCTBE.

5.2 Bblbpatb cpeactBa u3sMepenunss (CU) Ons KOHTpoNs AOSINHbI,
BbICOTbI U LUMPUHbI KUpNu4ya. MNorpewHoCcTb u3MepeHns — + 1 Mm,
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5.3 TlpokoHTponupoBaTb BblibpaHHbIM CU  OCHOBHblE MapaMeTpsbl
Kuprnvya (41mMHa, TOMWKMHA U WMPKUHA) B TPexX 3Ha4YeHusIM Mo KpasiM — Ha
paccTtosHuM 15 MM OT yrna u B cepeamnHe pebep NpoTUBOMOMOXHbLIX FPaHen
B NPOM3BOJIbHbIX MOBEPXHOCTAX. Pe3ynbTaTbl KOHTPONS 3aHecTn B Tabn. 1
oTyeTa.

5.4 3a pe3ynbTaT WU3MEpeHus TMpUHATb CcpeaHeapudMeTnyeckoe
3HauYeHUe TpeX U3MEPEHMIN U 3aHeCTu B Tabn. 1 oTuera.

5.5 Bblbpatb CU onst KOHTPONS OTK/IOHEHUS OT NeprneHANKYNSPHOCTU
CMEXHbIX rpaHei. MpuknaabiBasi YrofibHUK K CMEXHbIM FPaHsaM U34envs u
n3Mepas Metannmyeckon nuHerkon no FOCT 427 Hambonblunin 3a30p
MeXAy YroSIbHUKOM W rpaHbio. [MpOKOHTPONMpOBaTb B Tpex MecTax Ha
Pa3nNYHbIX MOBEPXHOCTSX M pe3ynbTaTbl KOHTPONS 3aHecTu B Tabnuuy 5
otyeTa. [lorpewHocTb n3MepeHu - + 1 Mm.

5.6 3a pe3ynbTaT W3MEPEHUSI MPUHSATb HauMbONbLUMM K3  Tpex
pe3ynbTaToB U3MEpPEHMIN U 3aHeCcTun B Tabn. 2 oTyeTa.

5.7 Bblbpate CU ansg KOHTPONS OTK/IOHEHWS OT MJ/IOCKOCTHOCTU
nsgenvs. MNpuknagbiBas O4HY CTOPOHY MEeTan/IM4eckoro YrosibHUK K pebpy
n3penusi, a Apyryl — BAOMb KakKAOWM AuaroHann rpaHuM UM mn3Mmepsis
MeTannn4yeckon nuHenkon no [OCT427-75 Haubonblumii 3a30p Mexay
NOBEPXHOCTbIO U pebpoM yronbHuKa. MPOKOHTPOMPOBaTL B TPEX MecTax U
pe3ynbTaTbl KOHTPONSA 3aHECTM B Tabn. 2 oTtyeTa. [orpelHoCcTb N3MepeHun
—+1 MM,

5.8 3a pe3ynbTaT W3MEPEHUSI MNPUHSATb HauMbONblUMM K3  Tpex
pe3ynbTaToB U3MEPEHUIN U 3aHeCTU B Tabn. 5 oTueTa.

5.9 Cpgenatb BbIBO4 O KayeCTBe Kuprvya no ero reoMeTpuyeckmM
napaMeTpam.

6 KOHTpO/bHbIE BOMPOCHI

6.1 Kakne gonyckm TOYHOCTU NpeayCcMOTPeHbl B CTPOUTENbCTBE?

6.2 Kakue oTKNOHeHMS OT popMbl NpeayCMOTPeHbl B CTPOUTENLCTBE?

6.3 Kakve BuAbl WUCMbITAHUN MCMONb3YIOTCA B CTPOUTENLCTBE MpU
KOHTPOJIE rOTOBbIX U3AENTMIN?

6.4 Kak onpenensieTcs o6beM napTum usgennin?

6.5 Kakue cpeactBa M3MeEpeHUMM WCMONb3YKTCA MNpPU  KOHTpone
KayecTBa NnapaMeTpoB KMpnuya?

6.6 Kakasa gonycTtMmas norpewHocTb CpeacTB U3MepPEHNI?

6.7 Kakon gonyck Ha reoMeTpuyeckue napaMeTpbl KMpnuya?
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7 PekoMeHaAyeMas nuTtepaTtypa

7.1 TOCT 21778 — 81 Cucrema obecneyeHnss TOHHOCTU
reoMeTpuyecKkmnx napameTpoB B CTpouTesnbCTBe. OCHOBHbIE MOMOXEHUS

7.2 TOCT 21779 — 82 Cucrema obecneyeHuss TOHHOCTU
reoMeTpuYecKmnx NapamMeTpoB B CTPOUTENbCTBE. TeXHONornyeckmne Aonycku

7.3 TOCT 530 — 2012 MexrocyaapCTBeHHbIA CTaHAapT. Kupnuy n
KaMmeHb kepammnyeckne. Obme TeXxHUYeckme ycnoBus

7.4 TOCT P 50779.70-99 CraTuctmyeckue MeToabl.

Mpoueaypol
BbIBOPOYHOro KOHTPONS NO anbTEPHATUBHOMY MPU3HAKY.

[punoxeHue A
dopmMma oTyeTa

1. Llenb paboThl

2. O6opynoBaHue 1 CpeacTBa M3MepeHUin
3. CXeMbl U3MEPEHWIA:

- M0 ANVIHE:

7

AN

- M0 LUMPVHE:

- MO BbICOTE:

Tabnuua 1 — Pe3ynbTaTbl KOHTPOSA NO reOMeTpnYeckKMM napameTpam

MNpenens-
peA Aonyc-
Hble Adonyc- LleHa
Tnmas PesynbTathl CpepnHee
KoHTponu- OTKJ/IOHEe- TnMas aerne-
" norpetu- N3MepeHus, apudme-
pyeMbIvi HUS norpetwu- HWS
HOCTb MM TUyeckoe
pasMep, MM pa3mMepa, HOCTb cn,
n3mepe- 3HayeHue
A0onyckK, CHn, mm MM
HUS, MM
MM 1 2 3
OnvHa
250+4
TonwuHa
65+3
npwHa
11543
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Tabnuua 2 — Pe3ynbTaTbl KOHTPONS MO  OTK/IOHEHMSM  OT
nepneHanKynapHoOCTU U NJIOCKOCTHOCTU
KoHTponu | [lpeaenbHble Honyctn- | donyctn | UeHa Pe3ynb- CpenHee
pyemoe OTK/IOHEHUS Mas Mas pene- TaThl apudme-
OTK/IOHe- pasmepa, norpeLu- norpeLu- HMS n3mepe- THyeckoe
HVMe, MM [OMYyCK, MM HOCTb HOCTb CcHn, HWS, MM 3HayeHune
n3mepe- CHn, mm MM
HWS, MM
11213
Ot nep-
neHanKy-
NAPHOCTY
Ot nnoc-
KOCTHOC-
™
BbiBOAbI: 3akiO4YeHMe O FOAHOCTM Kupnnya Mo reoMeTpuyeckuM

napaMeTpaMm U OTKJIOHEHUAM OT NeEpNEHANKYNIAPHOCTU U NMJTOCKOCTHOCTMU.
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