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MEXTOCYJIAPCTBEHHBI WU CTAHJAPT

KAJIUBPHI 1JISI COEJMHEHUN C KOHUYECKOH
PE3bBOM OBCAJHBIX, HACOCHO-KOMIIPECCOPHBIX,
BYPUJIBHBIX U TPYBOIIPOBOJIHBIX TPYH

MeToaAbl M3MEPEHUN reOMEeTPUYECKUX NIAPaAaMeTPOB
Gauges for taper thread connection of tubing, casing, drill and line pipes.

Methods for measuring geometric parameters

JlaTa BBeneHus —

1 O6s1acTr NpUMeHeHU s

Hacrosimuii cranpgapt ycCTaHaBIMBAET METOJbI M3MEPEHUN TIE€OMETPUYECKUX NapaMeTpoB
KOHUYECKUX PE3bOOBBIX M IIAJKUX KaTUOpOB JUIsl KOHTPOJS COEAMHEHUH C KOHHUYECKOW pe3b0oil
00CaZHbIX, HACOCHO-KOMIIPECCOPHBIX, OYPUJIBHBIX M TPYOONPOBOJIHBIX TPYyO, HPUMEHSIEMBIX B
He(TAHOHN U ra30BOM MPOMBIIIIJIEHHOCTH.

Texuuueckue TpedoBanus k kanuodpam npuseneHsl B 'OCT 8867, TOCT 10071, TOCT 10654,
I'OCT 10655, I'OCT 24672, 'OCT 24932, I'OCT 25575, I'OCT 25576, I'OCT 34057, [1] u npyrux
HOpPMaTHBHBIX JIOKyMEHTAaX.

2 HopmaTuBHBIE CCBHIJIKH

B HacroseM cranaapTe UCIOIb30BaHbl HOPMATUBHBIE CCHUIKH Ha CIIEIYIOLINE CTaHIaPThI:

I'OCT 162-90 lltanrenrinyonnomepsl. TexHuueckue ycaoBus

I'OCT 577-68 Nnaukatopsl yacoBoro Tumna ¢ ueHoi genenus 0,01 mm. Texnuueckue ycioBus

I'OCT 1012-2013 Ben3unsl aBuaniMoHHble. TexHuueckue ycaoBus

I'OCT 2475-88 IlpoBosiouku u poiauku. TexHuueckue ycioBus

I'OCT 3134-78 Vaiit-cnupurt. TexHuueckue ycnoBus

I'OCT 4046-80 JIuneiiku cuHycHble. TeXHUYECKUE YCIOBHUS

I'OCT 7013-67 Hoxu usmepurenbHbIe

I'OCT 7661-67 I'mybuHoMep UHIUKATOPHBIN. TeXHUYECKUE YCIOBHS

I'OCT 8505-80 Hedpac C 50/170. Texuuyeckue yciaoBus

I'OCT 8867-89 KanuOps! a5 3aMKoBOH pe3bObl. Buyibl. OCHOBHBIE pa3Mepbl U I0IYCKU

I'OCT 9038-90 Meps! UIMHBI KOHLIEBBIE TUIOCKOTapaljiesibHble. TeXHUUecKue yCaoBus

I'OCT 9378-93 OO6pa3upl 11epoX0BAaTOCTH MOBEPXHOCTU (cpaBHeHUs). OOLIME TEXHUYECKUE

YCIOBHUS

Ilpoexm, nepeas peoakyus
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I'OCT 9696-82 Humukaropsl MHOTOOOOpoTHBIE ¢ 1enou naenenus 0,001 u 0,002 mwm.

TexHuueckue ycioBus

I'OCT 10071-89 KanuOps! aiist TpanenengaibHou pe3bonl. Jlomycku

I'OCT 10197-70 Croiiku u IITaTUBBI ISl U3MEPUTENIBHBIX FOJOBOK. TeXHUYECKUE YCIOBHS

I'OCT 10654-81 KanuOpsl it TpeyrojbHOM pe3bObl HACOCHO-KOMITPECCOPHBIX TPYO U My(PT K
HUM. Tunsl. OCHOBHBIE pa3Mepbl U JOMYCKH

I'OCT 10655-81 KanuOpsl 1151 TpeyroiabHOU pe3pObl 00camHbIX TPYO M MyPT K HUM. THIIBIL.
OcHoOBHBIE pa3Mepbl U JIOITYCKU

I'OCT 10905-86 [1nutsl mOBepoUHbIE U pa3MeTOUYHbIe. TeXHUUYECKHE YCIOBUS

I'OCT 11708-82 OcHoBHbIE HOPMBI B3auMo3aMeHsieMocTu. Pe3pba. TepMHUHbI 1 onpeieneHus

I'OCT 18833-73 '010BKM U3MEPUTEIbHBIE PHIYAKHO-3y0OuUaThie. TeXHUYECKUE yCIOBUS

I'OCT 19300-86 Cpexncta u3MepeHHil HIEPOXOBATOCTH OBEPXHOCTH MPO(PUIBLHBIM METOJIOM.
[Ipodunorpadsi-npodunoMerpsl KOHTAKTHBIE. THIIBI 1 OCHOBHBIE TAPAMETPhI

I'OCT 21495-76 basupoBanue 1 0a3bl B MAlIMHOCTPOEHUU. TepMUHBI U ONpeieieHus

I'OCT 24672-81 KanuOps! 1151 KOHUYECKOH pe3bObl. TeXHUYeCKue yCiaoBHs

I'OCT 24932-81 Kanubps! 1y1st KOHUYECKUX coeAMHEeHU. Jlomycku

I'OCT 25575-2014 KanuOpsl /1151 COEIMHEHUH ¢ TpaneueuJalbHoN pe3b0oil o0caHbIX TpYO U
My} kK HUM. THUIIBI, OCHOBHBIE Pa3MepHI

I'OCT 25576-83 KanuOpbl nisi COEIMHEHHWH C TpaneneuaadbHOl pe3b00il HacOoCHO-
KOMIIPECCOPHBIX TPYO ¥ My(PT K HUM. THIIBI, OCHOBHBIE pa3Mephl U JIOTTYCKH

I'OCT 27284-87 KanuOpel. TepMHUHBI 1 ONIpeIeICHUS

I'OCT 29298-2005 Tkanu xyomuaToOyMa)KHbIE U CMEIIaHHbIe ObITOBBIC. OOIINE TEXHUISCKIE
yCIIOBUS

I'OCT 31254-2004 (MCO 14660-1:1999; HCO 14660-2:1999) OcHOBHBIE HOPMBI
B3aMMO3aMEHIeMOCTH. | eoMeTprudeckne dreMeHThl. OCHOBHBIE TEPMUHBI M OTIPEICTICHHS

I'OCT 34057-2017 Coenunenusi pe3bO0BbIe 00CaTHBIX, HACOCHO-KOMIIPECCOPHBIX TPYO, TpyO
JUTsl TPYOOTIPOBOIOB M Pe3b00BBIE KamuOph! it HuX. O0Imue TeXHUuIeCKrue TpeOoBaHus

I'OCT 33758-2016 TpyOsl oOcagHble U HACOCHO-KOMIIPECCOPHBIE U MYPThI K HUM. OCHOBHbIE
rapamMeTpbl U KOHTPOJIb Pe3b00BBIX coequHeHn. O0IIHe TeXHUYECKUE TPeOOBaAHUS

I[Tpumeuanue— [Ipu nonp30BaHNM HACTOSAIIUM CTaHJAPTOM II€1€CO00pa3HO NPOBEPUTH JEHCTBHE
CCBUIOYHBIX CTaHIApTOB B WH(OPMAIMOHHOW CHCTeME OOIIEero MOJb30BaHUS — HAa O(UIMAIBLHOM caiiTe
@enepanbHOro0 AareHTCTBA I0 TEXHUYECKOMY PEryJIMPOBAHUI0 M METPOIOrMM B ceTh VIHTEepHET WM 1o
©KeroJHoMy HWHGOPMAIMOHHOMY YyKa3aTelnto «HalmoHanpHBIE CTaHAApPTBD», KOTOPBIA OMYyOIMKOBaH IO
COCTOSSHMIO Ha | sHBapsi TEKYIIEro TojAa, M II0 BBIIYCKaM ©KEMECSIYHOrO HH(GOPMAI[MOHHOIO YKa3aTems
«HanumonaneHble cTaHAApTH» 3a TeKylmmi rox. Ecny cchUToyHBIA cTaHAApT 3aMeHeH (M3MEHEH), TO TpHU

MOJIb30BAaHUM  HACTOANIMM  CTAaHIAPTOM, CIEAyeT pYKOBOACTBOBATHCS 3aMEHSIOMUM  (M3MEHEHHBIM)
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CTaHJapTOM. Ecan ccpu1ouHBIM CTaHaapT OTMCHCH oe3 3aMCHbI, TO IIOJIOKCHUEC, B KOTOPOM JlaHa CChbIJIKa Ha

HET0, MPUMEHSIETCS] B YaCTH, HE 3aTParuBaroIiei 3Ty CChUIKY.

3 TepmuHbl, onpeaeieHUA U COKPALCHUS

3.1 B mnacrosmem crangapre npumeHeHsl TepmuHbsl 1mo ['OCT 11708, I'OCT 21495,
I'OCT 27284, TOCT 31254, TOCT 34057, TOCT 33758, [1], a Takxke cleayrolue TEPMHHBI C
COOTBETCTBYIOIIMMHU OTPECIICHUSMU:

3.1.1 anopokcumanmsa: MaremaTuyeckuii MeETOJ, COCTOSAUIMM B  NPHUOIMKEHHOM
MPEACTABICHUU OJHUX OOBEKTOB NIPYrUMH, KaK IMpaBUJIO, 00Jiee MPOCTOM MPHUPOJBI, C HEKOTOPOM
J0JIel MOTPEIIHOCTH U 00eCTIeunBatoOLUil OTyYeHUE 3aMEHSIOLIET0 IEMEHTa, HAUIyqIIUM 00pa3oM
COrJIAaCOBAHHOTO C W3MEPEHHBIMU TOYKAMHM pEaJbHON TIE€OMETPUU JIeTAIM B COOTBETCTBUU C
BBIOpAaHHBIM KpUTEpHEM (CiIy’keOHOE Ha3HauUEHUE, CTENEHb CI0KHOCTH 00pabOTKHU TaHHBIX).

[Ipumedanune— Onucanne OCHOBHBIX HCIOJIB3YEMBIX B KOOPAUHATHOW METPOJIOTUU KPUTEPHEB
AIpPOKCUMAIIMH U 0COOCHHOCTH MX BbIOOpa MPUBEACHBI B MPHIIOKEHUH A (11.A.3.2).

3.1.2 0ouabmmii Topen kaauoOpa: Topen kanuOpa-npoOKu, UMEIOIUNA OOJBIINM HapyXKHBIH
JaMeTp WM KanuOpa-KoJiblia, UMEIOUI 00BN BHYTPEHHUN TuameTp padodeil (pe3pOoBoit min
IJ1aJIKOM ) MOBEPXHOCTH.

3.1.3 BepmmHa pe3pObl: YacTh BUHTOBOW NOBEPXHOCTH pe3bObl, COENMHSAIONIAS CMEKHBIE
OOKOBbIE CTOPOHBI PE3b0BI IO BEPXY €€ BBICTYIIA.

3.1.4 BnmaguHa pe3pObI: YacTb BUHTOBOM IOBEPXHOCTH PE3bObI, COCAUHSIONIAs] CMEKHBIE
OOKOBbIE CTOPOHBI PE3b0BI 0 JIHY €€ KaHaBKH.

3.1.5 BbicTyn pe3bObI: BricTynaromas 4acTh MaTtepuayia U3AENusl, OTpaHUYEHHAsS BUHTOBOM
MTOBEPXHOCTHIO PE3bOBI.

3.1.6 reomerpusi geraam: Cucrema (MHOXECTBO) TE€OMETPUYECKUX  OJIEMEHTOB
(moBepxHOCTEH), OrpaHUYUBAIOLINX MaTepuall ACTadl U XapaKTepU3yoLuxcs pazmepamu, GopMoi u
YIOPSAJOYEHHBIM PACIOI0XKEHUEM B CHUCTEME KOOPAMHAT JETald B COOTBETCTBUU CO CIY)KEOHBIM
Ha3HAYEHUEM.

3.1.7 reomerpuuyeckue mnapamMerpbl 3jJeMeHTOB: COBOKYITHOCTh JHHEHHBIX M YTJIOBBIX
pa3MepoB, OTKIOHEHUW (OPMBI TEOMETPHUUECKUX IJIEMEHTOB (MMOBEPXHOCTEH) W OTKIOHEHHH WX
PacroJIOKEeHUsI, CYMMapHbIX OTKJIOHEHUN (OpMBI U pacrosiokeHus: (OHeHHe) B KOHCTPYKTOPCKOI
CUCTEME KOOPJIMHAT.

[Ipumeuanue— KoHCTpyKkTOpCcKas cucTeMa KOOPAUHAT 00pa30oBaHa KOMILIEKTOM T'€OMETPHUECKUX
AJIEMEHTOB (TIOBEPXHOCTEH ), SIBISIONIMXCS 0a3aMH JIeTallu.

3.1.8 rnaakuii kaauop: Kanubp c rmagkoit paboyeit TOBEPXHOCTHIO

3.1.9 namna kanuodpa: PaccrosiHue oT U3MEPUTENHHOM MIOCKOCTH 0 MaJIOTO TOplia Kamuopa.



I'oCT
(npoexm, nepsas peoakyusi)
3.1.10 3amensirommmii 3jieMeHT: IlOBepXHOCTh WJIM JIMHUS HOMHUHAJIBHOM (OpPMBI C

JNEUCTBUTEIBHBIMU pa3MEpPaMM M PACIHOJIOKEHUEM B CHUCTEME KOOpPAMHAT JETalIH, KOTOpas
HCIIOJIB3YIOTCA MPU AHAJIN3€ BMECTO PEaJIbHON MOBEPXHOCTU WJIM PEANbHOM JIMHUM, U pPacCUUTAHHAs
II0 KOOPJWHATaM TOYEK HM3MEpPEHUs B COOTBETCTBUM C IPHUHATBIM KPUTEPUEM MATEMATHUYECKOU
AnIPOKCUMALIAH.

3.1.11 3ameHsioIIasa reoMeTpus AeTaau: ['eomerpus AeTanu, 0Opa3oBaHHAS 3aMEHSIONIMMHI
3JIeMEHTaMU (TIOBEPXHOCTSIMHU).

3.1.12 u3mepuTe/bHAA IUIOCKOCTh KOHYCHOIO KajauOpa: PeanpHas 1iockas MOBEPXHOCTb
(manmpumep, Toper QuiaHma Kaauopa-mpoOKH), MEPHIEHANKYISIPHAS K OCH KOHUYECKON MOBEPXHOCTH
KanuOpa, OTHOCUTEIBHO KOTOPON OMNPENENAIOT II0JIO)KEHHWE OCHOBHOM MM 0a30BOMl IJIOCKOCTH
KOHMYECKOTO JIEMEHTA U3JEIINS.

[IpumMeuaHnue— B OonpmMHCTBE CIy4aeB OTHOCUTEIBHO M3MEPHUTEIFHON TUIOCKOCTH H3MEPSIIOT
HATSAT [IPUITACOBAHHOM Maphl KaauOpoB.

3.1.13 wu3MepurTeinbHble TOJOBKH KacaHusi: l3mepurenbHble TOJOBKH, B KOTOPBIX
MU3MEPUTENIBHOE YCHUIIME, BO3HMKAIOIIEE TP KOHTAKT€ HAKOHEYHHKA C M3MEPSEMOM IOBEPXHOCTHIO,
Wi HEeOOoJbIIOE NepeMEelIeHUe HAKOHEYHHKA BBI3bIBAET M3MEHEHHUE COCTOSHUS YYBCTBUTEIBHOTO
AJIEMEHTA U JTUCKPETHOE M3MEHEHHE DJIEKTPUUECKOIr0 CUrHasa, (POPMUPYIOLIEro KOMAaHHBIM CUTHaI
Ha CUYWATHIBAHME KOOPAWHAT M YIPABICHHE JBWKEHUEM IOJBHMKHBIX Y3JI0B KOOPAMHATHOU
WU3MEPUTENIBHON MAILVHBI.

II puMeEedYaHUC— I/I3MepI/ITeJIBHBIe T'OJIOBKM KaCaHUA TAKKC HA3bIBAIOT U3MCPUTCIIbHBIC I'OJIOBKU
HYJEBBIC, TPUITCPHLIC, CHUIHAJIBHBIC, IICPCKIIOYAIOINE, HHIAUKATOP KOHTAKTa. I/I3MepI/ITe.HI)HBIe T'OJIOBKHU
KacaHUs 00ECIICUMBAIOT PEKHUM ITOTOUCUHBIX H3MEPCHHUM.

3.1.14 n3mepuTe/bHbIE TOJOBKH OTKJIOHEeHHS (CKaHMpYIolMe roJioBkn): V3MeputenbHbie
TOJIOBKM, KOTODPBIE IO3BOJISIOT M3MEPUTH BEIMYMHY II€PEMEIIECHNs HAKOHEYHHKA OTHOCHUTEIBHO
KOpIIyca T'OJIOBKHM OJjlarojaps BCTPOCHHBIM HU3MEPHUTENIbHBIM UYBCTBUTEJIBHBIM AJIEMEHTaM (JaT4rKam
MaJbIX IepEMEIIECHUN).

II pumMc4dYaHUC— I/I3MepI/ITeJIBHBIe TOJIOBKH OTKJIOHEHHS O0€ECIIEYMBAIOT PEXKUM ITOTOYCUHBIX
WM3MEPEHUN U CKAHUPYIOIIMM PEXUM U3MEPEHMUS.

3.1.15 usmepurenbHblii HaKOHeYHHK: CocTaBHas 4acTh MU3MEPUTEIHLHOM T'OJIOBKH, IMpe/Ha-
3HAQ4YEHHAs I KOHTAKTHOTO B3aUMOJEUCTBUS C U3MEPSIEMBIM 2JIEMEHTOM HU3JENus B 3aJaHHBIX TOY-
Kax (cTparerusi HOTOYEUHBIX U3MEPEHU) WX 10 JIMHUUU Ha U3MEPSEMOMN MOBEPXHOCTH, XapaKTepH-
CTHKHU KOTOPOi (OTPEe30K MPsIMOM, JJOMaHas U3 MHOKECTBA CONPSKEHHBIX OTPE3KOB, OKPYKHOCTH (11y-
ra OKpY)KHOCTH) WJIH KpuBas (CIUJIaiiH)) COOTBETCTBYET 3aJaHHOUN Tpaektopuu ckanupoBanus (IIpu-

noxenue A, m.A2.3)..



I'oCT
(npoexm, nepsas peoakyusi)
3.1.16 xoopamHaTHasi MeTposorus: Pas3ien npukiagHoil METPOJIOrUH, IPEIMETOM KOTOPOTO

SIBJIIFOTCS ~ BONPOCHI  MPAKTHYECKOTO  MPUMEHEHUA  KOOPAMHATHO-U3MEPHUTEIBHOM  TEXHHKHU
(o6opynoBanus), pa3pabOTKH KOOPAUHATHBIX METOA0B U TexHoJyoTHil n3mepenus (IIpunoxenue A).

3.1.16 koopauHaTHBIE MeTOAbI H3MepeHHsi: MeToapl H3MEpPEHUS TEOMETPUUYCCKUX
rmapaMeTpoB OOBEKTOB (AeTasiell) MyTeM H3MEPEHHS KOOPAMHAT OTICIBHBIX TOYEK IMOBEPXHOCTEU
o0beKkTa B MPHUHATOW CUCTEME KOOPAMHAT (IPSAMOYroJIbHOM JE€KapTOBOM, LMIMHAPUYECKONW WIH
chepudeckoil) © TOCIEAYIOMEH MaTeMaTH4eCKo O0OpaOOTKM W3MEPEHHBIX KOOpJIWHAT IS
OTIpe/IeTICHUS 3a/IaHHBIX T€OMETPUIECKUX mapaMeTpoB nemMeHToB ([Ipunoxenue A).

3.1.17 koopaMHATHasi WU3MepHUTeJbHass TexHUKa (oOopynoBaHue): COBOKYITHOCTH
TEXHUYECKUX CPEACTB (CPEACTB HM3MEpPEHUW, BCIOMOTATEIbHBIX YCTPOMCTB), CIHEIUATBHO
MpeHa3HAYEHHBIX ISl peIM3alMU KOOPAMHATHBIX METOJOB U3MEPEHUS.

[Ipumeuanus:

1 KoopauHaTHast u3MepuTeIbHas TeXHUKA (000pyIOBaHNE) — 000OIIAOIIUEN TEPMUH ISl IMAPOKO IPUMECHIEMBIX B
MIPOMBIIIEHHOCTH KOOPAUHATHBIX n3MeputenbHbix ManmH (KMM), npubopos (KUIT) u cucrem (KUC) (ITpunoxenue A,
mA.2).

2 )lonycxaeTca MNPUMEHATb TEPMUHBI «KOOPAWHATHO-U3MEPHUTCIIbHAA TCXHHKA (060py)I[OBaHI/Ie)>), «KOOPJAUHATHO-

U3MCPUTCIIbHAA MallliHa», (<KOOpI[I/IHaTHO-I/ISMepI/ITe.TH)HHﬁ HpI/I60p>) 1 «KKOOPJAUHATHO-U3MEPUTCIIbHAA CUCTEMAY.

3.1.18 KOMIOHOBKA KOOPAMHATHON H3MepPHUTEJbHOH MamMHbI (NpPUOOpPa, CHCTEMBI):
OOmasi cxema KOHCTPYKLUMH ©0a30BOW 4YacTH KOOPJIMHATHOW H3MEPUTEIbHOW MalluHbl (1mpubdopa,
CUCTEMBbI), paclojoXeHusi ee 0a30BbIX JeTajed U Yy3J0B KOOPAUHATHBIX IEpEeMELIECHU,
ONPENEIAOMNUX TOYHOCTE W IPOU3BOAUTEIBHOCTh KOOPAMHATHOW WM3MEPUTENBHOW MAIIWHBI

(mpubopa, cucrteMsl), pabouuii (M3MEpUTEIbHBIN) 00bEM U radapuTHI.

[Ipumeuanus:

1 KoMIT0HOBKa KOOPIHHATHONW M3MEPUTENIBHOIN MallMHBI (IPHOOpPa, CHCTEMBI) 3aBHCHT OT CITY)KEOHOTO Ha3HAYCHUSI
U rabapUTHBIX pa3MepoB U3MeEPSIEMBIX JeTajeil U U3Ieni.

2 Ha mpakTuke IIMPOKO pPACIpPOCTPAaHEHBl THUIIOBBIC KOMIIOHOBKM KOOPAMHATHBIX H3MEPHUTENBHBIX MAalInH
(pubOpOB, cHCTEM), IPUBEICHHBIE B IPUIIOKEHUH A (I1. A.2.2).

3 Ilpu KOOpIMHATHBIX W3MEPEHHSIX IC€OMETPHYECKUX MAapaMETPOB JJIEMEHTOB PE3bOOBBIX KATHOPOB B OCHOBHOM
UCIIONB3YIOTCS  YHUBEPCAJbHBIE KOOPAMHATHBIE HM3MEPHUTENBHBIC MAIIMHBI C I[OPTAJIbHOM  KOMIIOHOBKOH M

CIICHHUAIM3UPOBAHHBIC KOOPAWHATHBIC U3MCPUTCIbHBIC MAIIMHBI (npn6opa, CI/ICTeMI)I) C KOM6I/IHI/Ip0BaHHOﬁ KOMITOHOBKOHM.
3.1.19 KOHTAKTHBIN 3J1eMEeHT U3MepPHTeJIbLHOI0 HaKOHeuHnKka: CocTaBHas 4acTh U3MEpH-
TEJILHOI'O HAKOHEYHUKA, HEIIOCPEACTBEHHO KOHTAKTUPYIOIIAA ¢ U3MEPAEMBIM 3JIEMEHTOM HU3IEIus.
[Ipuwmeuanue— [Ipu u3MepeHNN TEOMETPUIECKUX MTAPAMETPOB PE3LOOBBIX COCMHEHHI MPUMEH -
IOT KOHTaKTHBIC JIEMEHThl HM3MEPHUTENbHBIX HAaKOHEYHHKOB C(HEPUUCCKOH, KOHHUECKOH, IMIMHIPUYECKOM,
rutockoit popmer (IIpunokenne A, n.A2.3).
3.1.20 koHycHocTh pe3bObI: YTOJI IpH BEpIIMHE MEX]Iy 00pa3yrolIMMH KOHyca B OJIHOM

mIocKkocTH. KoHycHOCTh pe3bObl XapaKTepuszyeTcs HW3MEHEHHEM JMaMeTpa pe3bObl B OCEBOM



I'oCT
(npoexm, nepsas peoakyusi)
HAIlPaBJICHUA W OMNpPEACseTCS 10 OTHONICHHIO PAa3HOCTH JAWAMETPOB MEXIY IBYMS JIFOOBIMH

MIEPIEHIUKYISIPHBIMHA OCH CEYEHUSIMU K PACCTOSHUIO MEX1Y 3THMU CEUCHUSIMU.

II puMEdYaHEC — KOHYCHOCTB MOXET 6BITB BbIpa)X€Ha B BHUJC OTHOLICHHUSA YHWCCII WU B
MWIIIMETpax Ha MHJUIAMETP, MIPH 3TOM 3HA4YeHHE KOHYCHOCTH paBHO 2tgp, TJe (¢ — Yroi YKJIOHa pe3bObl, B
rpagycax. B HOpMaTHBHOW JAOKYMEHTAllMM Ha Pe3b0OBOE COSMUHEHHE HOPMHPOBAHHE TOYHOCTH KOHYCHOCTH
pe3B6BI 06BI‘IHO OCYIIECTBIACTCA 3alaHUEM BECPXHETO M HMXKHETO MPEACIbHBIX OTKJIOHEHHH OT HOMHHAJILHOT'O
3HAuUeHMs Pa3sHOCTH AMAMETPOB Ha 3a/JaHHOM paccTosHuu (Hampumep, Ha 100 MM wmwmm 25,4 mm). Ecmu
paccTosHUE MEX]y CEYEHUSIMHU, B KOTOPBIX OCYUIECTBIIAETCS M3MEpPEHUE oTinyaerca or 3aaanHoro B HJI, To
IMOJIY4Y€HHOC 3HAYCHUEC HeOGXOZ[I/IMO nepecumnTaTh.

3.1.21 manwiii Topen kaamépa: Topen kanuOpa-nmpoOKH, MMEIOIIMNA MEHbIIUN HapyXKHBIHU
IaMeTp WIH KaauOpa-KoJiblia, UMEIOIINA MEHbIINN BHYTpPEHHUN AuaMeTp paboueil (pe3bOoBoi niu
IJ1aJIKOM ) MOBEPXHOCTH.

3.1.22 marematuuyeckoe OasupoBanue: Ilpouenypa, 3akimrouaromascsi B — pacuere
PAaCIIOJIOKEHUS CUCTEMBI KOOPAMHAT JI€Talu M0 NPEIBAPUTEILHO U3MEPEHHBIM B CHCTEME KOOPAWHAT
MalIMHbl TOYKaM O0a30BbIX AJIEMEHTOB JETald M MOCIEAYIoIIed TpaHCcPopMaluu KOOpAUHAT TOYEK
JPYTUX 3JIEMEHTOB JIETAJIA U3 CUCTEMbI KOOPIUHAT MAIIMHBI B CUCTEMY KOOPJMHAT JIeTaJIi U OOPaTHO.

[Ipumeyanus:

1 CucreMy KOOpIMHAT MAIIMHBI 0Opa3yeT COBOKYITHOCTh HAMPABISIONINX KOOPAHHATHBIX MIEpEMEIICHU
U H3MCPUTCIBHBIX Hpe06pa3OBaTeneI71, Havajl0 CUCTEMbl KOOpAMHAT MalIMHbI COBIIAAAacT C annapaTHoi/'I
HYJIEBOM TOYKOH KOOPJMHATHON U3MEPUTEIBbHON MAIlIUHBI.

2 Jlns TpUBSA3KH HW3MEPHUTENbHON TOMOBKM WJIM HW3MEPUTEIHHOIO0 HAKOHEYHHMKA KOOPAWHATHOMN
H3MepHTeJIBHOI71 MallHbl HMCHOJB3YIOT OTHOCHUTCILHYIO CHCTEMY KOOPAWHAT, KOTOpas I10 HAIIpaBJIICHUAM
KOOPJIMHATHBIX OCEH BCEria COBMANACT C CHCTEMOM KOOPIMHAT MAIlTMHEI, & HYJIeBasi TOUKA (HA9aJI0 KOOPJAUHAT)
ONpEJIENseTCs B Ipollecce KaIMOPOBKU KaK eiMHas OTCYETHAs TOUKa Kanubpartopa. B kauecTe kanubparopa Ha
MPAKTHKE IUPOKO MPUMEHseTCsl KamnOpoBouHas cdepa.

3 Tlonm cucrteMoll KOOpPAWHAT JIETajid MOHUMAETCS CUCTeMa KOOpIUHAT, oOpasyeMasi U3MEpUTEIbHBIMU
0a3amu jeranm.

4 Tlpy KOOpAMHATHBIX U3MEPEHUSAX B OCHOBHOM HCIIOJIb3YyeTCS MPSAMOYTONbHAs (IeKapToBasi) cucTemMa
KOOpJIMHAT, PeXe MPUMEHSIOTCS HHIMHIpudeckas M chepuueckas cucrembl koopauHat ([Ipunoxkenue A,
m.A.2). Ha mnpaktuke B CHEUIMATU3UPOBAHHBIX KOOPAMHATHBIX H3MEPUTENBHBIX MaIllMHAX LIMPOKO
WCTIONIB3YIOTCS  KOMOMHHMPOBaHHBIE CHCTEMBl KOOpAMHAT. [IprMepoM Takod CHUCTEMbI KOOPIUHAT CITYKHT
ImopTajbHasd KOOpJAWMHATHAA MU3MEPUTCIIbHAasA MalllHa, OCHallCHHAasA IIOBOPOTHBIM CTOJIOM (HpHMOYI‘OJIBHaH u
IHJIUHIPUYIECKAst CUCTEMBI KOOPIUHAT).

3.1.23 meroa u3mepenmii: IlpuieM WM COBOKYNHOCTH IPHUEMOB CpPaBHEHUS H3MEpSAEMOM
BEJIMYMHBI C €€ E€AUHULEH WIM COOTHECEHUs CO INKAIOH B COOTBETCTBUH C PEAIM30BAHHBIM

MIPUHLIATIOM U3MEPEHUM.



I'oct
(npoexm, nepsas peoakyusi)
3.1.24 MeTOAUKA (BBINIOJTHEHHUA) U3MepeHM: YcranoBneHnHas JIOTHYECKast

MIOCJIEIOBATEILHOCTh ONEpalMidi W MpaBWi MPU U3MEPEHUH, BBINOJHEHHE KOTOPBIX 00OecredrBaeT
MIOJIy4Y€HUE Pe3yIbTaTOB U3MEPEHUMN B COOTBETCTBUU C MIPUHITHIM METOJIOM U3MEPEHUI.

3.1.25 MeToauKa KOOPAUHATHBIX U3Mepenmii: [Iporeaypa, BkiIrogaromnas B ce0sl CTpAaTETHIo
M3MEpEHUs U PacueTHYIO0 MOJIENb JUIsl aHalIu3a Pe3yIbTaTOB KOOpAUHATHBIX u3Mepenuil (Ilpunoxenue
A, m.A3).

3.1.26 HanpaBiasiomas cropoHa npoduisi pe3ndbl: bokoBas cTopoHa BBICTyNa MpoduiIs
Tpaneuen1anbHOW pe3pObl Kanubpa, oOpalleHHas K MajloMy TOpLy KaauOpa-npoOKu WiM KaauOpa-
KOJIbIIA.

3.1.27 napy:xHasi (BHyTpeHHsIs1) KOHM4YecKasi pe3b0a: Pe3p0a, oOpa3oBaHHAsi HA HAPYKHOU
(BHYTpEHHEW) IPSIMON KPYyroBOW KOHUYECKOW MOBEPXHOCTH.

3.1.28 Hardar pe3b0bl: PaccTosiHue, xapakTepu3yrollee MocajgKy OJHOTO U3JEIus Ha Ipyroe, B
KOHUYECKOM COEIMHEHUHU.

3.1.29 HaTAr npu KoHTpoOJe Kaaudpamu: PaccTosHue OT U3MEPUTENbHOM MJIOCKOCTH Kalno-
pa no 3aganHoi B HJl Ha pe3p0oBO€ COeIMHEHHE TUIOCKOCTH TPYObl UM MY(THI.

3.1.30 HoMHHa/JBbHAsA reoMeTpus Aerajam: ['eomerpus neranu, 3aJaHHas YEPTEKOM WU
OPYTMMU TEXHUYECKUMHU JOKYMEHTaMH, TO €cTh oOOpa3oBaHHas 3JeMEHTaMH (IIOBEPXHOCTSMH),
MMEIOLMMU HOMUHAJIbHBIE Pa3Mepbl, HOMUHAJIbHYIO (JOPMY U HOMHUHAJILHOE PACIOJIOKEHUE.

3.1.31 oBaabHOCTh: OTKIOHEHHE OT KpYIJIOCTH, MPU KOTOPOM pealbHbIA Mpoduib
MPEACTABISIET CO00M OBaI00Opa3Hyro GUTypy, HAWOOJNBIIMA M HAWUMEHBIIUA JAHAMETPHI KOTOPOU
HaXOJATCS B IBYX B3aUMHO MEPIEHINKYISIPHBIX HAIPaBJICHUSX.

IIpuwmeuanwune— [lousTre 0BabHOCTA MPUMEHHTENBFHO K PE3bOOBBIM KaMOpaM MO aHAJIOTHH C
MPUMEHEHHEM JaHHOTO TEPMUHA K Pe3bOOBBIM COCTUHEHUSIM TPYO M My(T HCIIONIB3YETCS U ONMPEACSNIIeTCs KakK
IMOJIypa3HOCTb USMEPCHHBIX JUAMETPOB B OJJTHOM IOINIEPEYHOM CCUCHUMU.

3.1.32 ochr kaquOpa (151 KOOPAMHATHBIX u3MepeHmii): Ochb 3aMEHSIONIETO KOHYCA,
OMPEJENIEHHOTO 0 pe3yJbTaTaM U3MEPEHUN N0 HApY)KHOMY, CPEIHEMY UM BHYTPEHHEMY JUAMETPY
U pacCUUTAHHOTO B 3aBHCHUMOCTH OT METOJa allpOKCHUMAalUH, BBIOPAHHOTO B COOTBETCTBUHU CO
CITyK€OHBIM HA3HAYCHUEM.

IIpuwmeuanue— [lorarne ocu kanubpa Taxke HCIOIB3YETCS B IPOU3BOJICTBE KAK CKPBITas
TEXHOJIOrHYecKas U u3MepHTeNbHas 0a3a, P YCTAHOBKE KalTOpa B IIEHTpax.

3.1.33 onopuasi cropona npoguiasi pe3nobl: bokoBas ctopoHa mpoduis TpaneneuIaIbHON
pe3b0bl Kanudpa, pacoioKeHHas HallpOTUB HaIPaBJISIOLIEH CTOPOHBI MPOQUIIS PE3bObI.

3.1.34 nJaockoctb wu3Mepenusi: PacueTHas (BUpTyaibHasl) IIJIOCKOCTb, B KOTOpOM
MIPOU3BOJIATCS U3MEPEHUS U OLIEHKA 3aJaHHBIX F€OMETPUUECKUX ITapaMeTPOB KaIuOpOB.

[Ipumeyanus:

1 TlonoxkeHHWE IJIOCKOCTH H3MEPEHHUS OTHOCHUTEIbHO Oa30BBIX IMMOBEPXHOCTEH KajuOpa 3aBHCHT OT
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I'oCT
(npoexm, nepsas peoakyusi)
M3MepsIeMoro nmapaMerpa U Meroaa n3Mmepenus. Hampumep, usmepeHus cpeaHero, Hapy>KHOro U BHYTPEHHETO

JIMaMETPOB KOHHYECKOH pe3bObl MPOU3BOMAT B TUIOCKOCTH W3MEPEHHS TMEPIEHIUKYISIPHON K OCH pe3nObl U
pacnonomeHHoﬁ Ha 3aJJaHHOM pacCTOdHUU OT I/I3MepI/ITeJIBHOI‘/'I IIJIOCKOCTH HWJIM MaJIOro TopIia KanHGpa.
IInockocThiO HU3MEPCHUA IIPpU ONCACICHUHN KOHYCHOCTH, IIara peSI)6BI SABJIACTCA MPOAOJIBHOC CCUYCHUC
IUIOCKOCTBIO TIPOXOJISIIIEH Yepe3 00pasyrollyo KOHYCa i 0Ch Pe3bObl.

2 [NonokeHue TIOCKOCTH M3MEPEHUsS OTHOCHTENLHO 0a30BBIX MOBEPXHOCTEH KannOpa, HOMUHAIbHBIC
3HA4YCHUA U3MEPSACMBIX ITapaMETpPOB KOHHUYECKOM pe3b6bl " UX NPCACIbHBIC OTKIIOHCHUS B 33}13HHOI71 TINIOCKOCTHU
HM3MEpPEeHHs peKOMeHayeTcs yka3biBaTh B HJl Ha pe3n00BOe coeMHEHUE MU Ha KaJIuop.

3 IlonoxeHne KOHTAKTHOTO 3JEMEHTa H3MEpPUTENbHOr0 HAKOHEYHHKA WM BHU3HPHOIO YCTpPOICTBa
OIITUYCCKOI'O HpI/IGOpa B INIOCKOCTHU U3MEPCHHA JOCTUTACTCA IIPUMCECHCHUEM CIICIIUAJIBHBIX UM YHUBCPCAJIbHBIX
MPHUCTIOCOONICHUH MIIM 33 CYET BBIBEPKH IMONIOXKEHHs KanuOpa. [Ipu KOOpAMHATHBIX M3MEPEHUSX TOIOKEHHE
M3MEPEHHBIX TOUYEK MOXKET HE COBNAJATh C 3aAaHHOM B HJI MIOCKOCTBIO U3MEPEHUS, KOPPEKLUS U3MEPEHHBIX
MapaMeTpoOB IMPOM3BOAUTCA 3a CcYeT (YHKIUMOHAJBHBIX BO3MOXKHOCTEH IPOrpaMMHO-MAaTeMaTHYECKOIO
obecriedeHus.

3.1.35 mporpaMmmHoOe o0ecneuyeHre KOOPAMHATHOW M3MepHUTeIbHOH MamMHbI (nMpudopa,
cucrtembl): COBOKYMHOCTh TpOrpamMM, HEOOXOIMMBIX IJisi OOCCIEUECHHsS Mpollecca HM3MEPEHHS |
00pabOTKK U3MEPEHHBIX KOOPJANHAT C LIEJIBIO ONPEAETICHHS T€OMETPUUYECKUX [TapaMeTPOB 3JIEMEHTOB.

[MIpumeuanune— OcoOCHHOCTH COBPEMEHHOTO MPOrPAMMHOTO OOecIIedeH sl JIIsi KOOPANHATHBIX
M3MEpEeHUH TeOMETPUIECKUX TTapaMeTpOB NMPUBEACHBI B MPIIIOKEHUH A (11.A.4).

3.1.36 npoduiab pe3bodbl: [Ipoduns BeicTya U BIauHbl Pe3b0bI B IMJIOCKOCTH OCEBOTO ceye-
HUS PE3bOBbI.

3.1.37 pacueTrHasi MoJeJib ISl AaHAJIN3Aa Pe3yJIbTATOB KOOPAMHATHBIX M3MepeHuii: Yactob
METO/IMKH KOOPJIMHATHBIX U3MEPEHUH, coepKallasi JaHHbIE 0 METOAaxX allPOKCUMAIUH, PAaCUeTHBIX
anroput™Max U (opmynax, MaTeMaTHYECKU OIHUCHIBAIOIIYI0 B3aHMMOCBS3b KOOPJIMHAT H3MEPEHHBIX
TOYEK C ONPEeIIeMbIMU JINHEHHO-YI10BbIMU NapaMmeTpami ([Ipunoxenue A, n.A.3.2).

3.1.38 peasbHas reomerpusi aeranu: [‘eomerpus neranu, oOpa3oBaHHAs peaTbHBIMHU
3JIeMEHTaMU (TIOBEPXHOCTSIMHU).

3.1.39 pe3n0oBoe coenmnHenmne: CoeMHEHNE JIBYX JI€Talei C MOMOIIBIO pe3bObl, B KOTOPOil
OJIHa U3 JieTajiell IMEET HapyKHYIO pe3b0y, Apyras - BHYTPEHHIOO.

3.1.40 pe3b00Boii KOHMYeCKHH KAJIMOP (MPOOKA/KOIbI0): TTPEAHA3HAYEH JIJIT KOMIUIEKCHOM
OLICHKM BIIMSHUS COBOKYIIHOCTM TI'E€OMETPUYECKHX IapaMeTpoB pe3bOOBOTO COEAMHEHHSA Ha
BO3MOHOCTh CBUHYMBAHUS C compsiraeMoil jaeranbto. KosnuecTBEeHHas OLIEHKA OCYIIECTBIISETCS B
COOTBETCTBUU C BEIMYMHOM HATsra, MpejesibHble 3HadeHHs] KoToporo ykaszanel B HJI Ha pe3pOoBoe
COEJIMHEHUE.

[IpuMeuanue— Pabounit pe3O0BON KOHMUECKUN KaJTHMOP HEMOCPEACTBEHHO MCIIOIB3YETCS IS

KOHTPOJISA Pe3b0OBBIX COeNUHEHNUN TPYO 1 My(DT HeDTSIHOM U Ta30BOM MPOMBIIICHHOCTH.
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KonTposnbHblid pe3b00BOMl KOHUYECKUN KaluOp MpelHa3HauYeH Il KOMIUICKCHOW OIEHKH COCTOSHHS

pabodero kaauOpa MpuU WX CBUHYMBAHMU APYr ¢ apyroMm. OIEHKa CTEEHM H3HOCA pabodero kamuOpa u
BO3MOXXHOCTH €TI0 ):[aJ'IBHeﬁIHeI‘O HCIIOJIb30BaHUA IIPOU3ZBOAUTCA CpaBHCHUEM ):[eﬁCTBPITeHLHOI'O 3HA4YCHUA
BCIIMYUHBI HATATa C NPCACIbHBIMU 3HAYCHUAMU HaATATa IJIA OGCCHe‘IeHI/IH B3aMMO3aMCHSIAEMOCTHU 3aJaHHbBIMU B
H/I Ha pe3p00BOE COCTMHEHUE UITH Ha Kauop.

B 3aBucumoctu ot TpedoBanuii H/] Ha pe3pOoBOe coeMHEHHE WM Ha KalnuOp B CHCTEMY Iepemadu
HaTsAra JUiss OOCCIICUCHMS B3aMMO3aMEHSIEMOCTH MOTYT BXOJIUTh JTaJOHHBIE (00pa3IoOBBIE) pPE3bOOBBIC
KOHHYECKUE KaINOPBI O0Jiee BEICOKOT'O YPOBHSI.

3.1.41 cpeanmii quamMeTp KOHMYECKON pe3bObl: /[MaMeTp B OCHOBHOW IJIOCKOCTH WJIH B
3aJJaHHOM C€YEHUHU (IIOCKOCTU U3MEPEHHsI) BOOOpaKaeMoro mpsiMoro KpyroBoro KOHyca COOCHOIO C
KOHHYECKOM pe3b00id, Kakias 00pa3yrolias KOTOpOTo nepecekaeT npoduib pe3b0bl TAKUM 00pa3oM,
YTO MPOEKLHUs Ha OCb PE3bObl OTPE3KOB, OOpPA30BAaHHBIX IpPHU IEPECEUEHUU C KaHABKOW, pPaBHBI
[I0JIOBUHE HOMHUHAJIBHOTO LIara pe3nobl.

3.1.42 cTpaterusi KOOpAUHATHBIX U3MepeHHii: YacTh METOIUKN KOOPAMHATHBIX U3MEPEHUH,
coJepkaliasi JaHHbIE O 4YMCIE TOYEK, KOOPAUHATHI KOTOPBIX HEOOXOJMMO H3MEpPHUTh, CXE€Ma HX
PacroJIOKEeHUsI HA KOHTPOJIUPYEMBIX IIOBEPXHOCTAX U MOCIEA0BATEIbHOCTh 00X0/1a IPU U3MEPEHHH.

[MIpumeuanune— OcoOCHHOCTH CTPaTErnii MOTOYEYHBIX M3MEPEHHUA M CTPATETHii CKAHUPOBAHUS
MIpUBENEHBI B puiioxkeHnu A (m.A.3.1).

3.1.43 y3apl KOOpPAMHATHBIX mepeMemieHuii: [loaBWXKHBIE y3JIbI  KOOPAMHATHOM
U3MEpUTENbHONM MamuHbl (Ipubopa, CUCTEMBI), pealu3yrolue 33JAaHHYI0 (MPSMOYIOJIbHYIO,
chepuyecKyo WIH LWIMHIPUYECKYI0) CUCTEMY KOOPAMHAT, B KOTOPOIl MPOU3BOJATCS U3MEPEHUS, U
OKa3bIBAIOLIME HEMOCPEICTBEHHOE BIIMSHHUE Ha TOYHOCTH Ipouecca uzMmepeHuil (IIpunoxenue A,
m.A.2.2).

3.1.44 yroa ykJioHa pe3bObl: YToja MeX]y JUHUEH CpeIHEro, Hapy>KHOTO WJIM BHYTPEHHEIO
TaMeTpa pe3bObl U OChIO PE3bOBbI.

3.1.44 mar pe3pObl: PaccTosiHME MO JUHUM, TapayIeIbHOW OCH PEe3bObl MEXAY OJAHOHUMEH-
HBIMU TOYKaMU OJIMKAMIIUX OJTHOMMEHHBIX OOKOBBIX CTOPOH MpO(uUiis pe3bObl, JISKAITUMU B OJHOU

0CEBOI1 IUNIOCKOCTH 110 OJIHY CTOPOHY OT OCH PE3bOBI.

3.2 B HacTos1IeM CTaHapTe NPUMEHEHBI CIEAYIOLIUE COKPAIICHUS:
YHUM — yHuBEpCANBHBINA U3MEPUTEIBHBIA MUKPOCKOIL;

JIII — nByxKOOpAMHATHBIN U3MEPUTEIbHBINA TPUOOP;

I1b - nmpubop s NpoBepKH U3AEIUil Ha OMEHUE B LIEHTPax;

KM/ — Habop Mep JIMHBI KOHLEBBIX MJI0CKONAapaUIeIbHBIX;

KHM — koopavHaTHas U3MEpUTENIbHAS MAILIMHA;

KUII — xoopauHaTHBIN U3MEpUTEIbHBINA TPUOOP;

KUC — koopaunaTHast usMepuTeIbHasi CHCTEMA;
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KHO - xoopaumHaTHOE M3MEPUTEIHLHOE 000pYIOBaHUE;

I10 — nporpammHOe obecrnieueHue;

NI" — rosoBka n3MepurenpHas;

NH — HakOHEYHUK U3MEPUTENBHBIN;

KD — KOHTaKTHEIN DJIEMEHT;

UIIK - u3mepuTenpHas IIOCKOCTh KOHYCHOTO Kalnuopa,

[T1 — m10CKOCTh U3MEPEHUS.

4 Onepanum U CpeaCTBa H3MEPEeHUH

4.1 llorpemHocTh N3MepeHU

CpenctBa M3MEpEHHI TI'€OMETPUUECKHUX MapaMeTpoB KaJMOpOB BBIOMpPAIOT TakuM oOpas3om,
9TOOBI MX MOTPEIIHOCTh He npeBbimana 30 % moss 1omycKa mapaMeTpa, yKa3aHHOTO B HOPMATHBHOM
JOKYMEHTaluU Ha KalnuOpBbl.

4.2 [lepevyeHnb onepanuii U cpeacTB U3MepeHUit

[Ipu npoBeaeHUN U3MEPEHU T0JKHBI ObITH BBIIOJIHEHBI ONIEPALIUY U IPUMEHEHBI CPEJICTBA U3-
MEpEeHM, yka3aHHble B Tabiuue 1.

Ecnu nist usmepsieMoro reoMeTpuyeckoro napamerpa B Tadbaune 1. npuBeeHO HECKOIbKO
pexomenayembix CH, To fomyckaeTcs UCIoIb30BaTh JIF000€ U3 HUX.
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Ta6nuna 1-— Onepauuu u cpeacTsa U3MEpPEHUN

Homep O06s13aTeNbHOCTD MTPOBEICHHS
Hamveroraiie CTPYKTYPHOT CpenctBa 3MepeHU U UX METPOJIOTUIECKUE XapaKTEPUCTHKH Ofieparti
orepanuu 0 DJIEMEHTA o BBOMA B B npouecce
cTaHJapTa OKCITyaTalMI0 | SKCILUTyaTalfH
Buemnwmit ocmotp 8.1 - Ha Ha
Omnpenenenne 8.2 OO0pas3iibl mepoxoBaTocTh moBepxHocTH (cpapHenus) o 'OCT 9378 Ha Her
IIEPOXOBATOCTH ITOBEPXHOCTH [podpunorpap-npopunomerp mo [OCT 19300, mpemen  gomyckaemoi
norpenHocty 5%
Onpenenenvie JUIMHBI U 8.3 ranrenrmyounomep LT - 0,01 kmacca Tounoctu 1 mo 'OCT 162 Ha Her
BTOPOCTENEHHBIX 3JIEMEHTOB [Tnura noBepounas kiacca Tounoctu 1 mo I'OCT 10905
KaJImOpoB HaGop Mep UIMHBI KOHIIEBBIX IJIOCKOMApalieNibHbIX Kiacca TouHocTu 2 o ['OCT
9038
[ratus -1 mo I'OCT 10197
WnnukaTtop yacosoro tuna MY10 knacca Tounoctu 1 mo 'OCT 577
YUM (npunoxenuie b) wim JAUIT
Hoxu uzmepurensubie no 'OCT 7013
9 [Tpu6op 481KM2 (mpunoxenue B)
KWM (npunoxenue I)
[Tpu6op HUMK-483 nnn HUMK-485 (mpunoxenue )
OmpenencHne HapyKHOTO 8.4 YUM (npunoxkenuie b) wim JAUIT Ha Ha*
IraMeTpa pe3bObl, OBaIbHOCTH, Hoxu uzmepurensubie no 'OCT 7013
KOHYCHOCTH, Habop Mep JUIMHBI KOHIIEBBIX TUIOCKOMApalielibHbIX Kiacca TouHocTu 2 mo ['OCT
MPSIMOJIMHENHOCTH 9038
o0pasyrolei KoHyca 1Mo JTHHUN Mrarus -1 mo F'OCT 10197 unu cneuratus (mpunoxenune J1)
HaApY>KHOTO THaMeTpa pe3bObl [Tnura noBepounas kinacca Touroctu 1 mo I'OCT 10905
KaJOpoB-1IpoOoK Ionoska m3mepurensHast U mo T'OCT 18833 umu MU o TOCT 9696
JIuneiika cunycHad knacca TouHoctH 2 o ['OCT 4046
Ponuku nu3meputensusle knacca TouHoctd 1 mo I'OCT 2475
[Tpu6op 481K (481KM) (mpunoxenne B)
9 [Tpu6op 481 KM2 (mpunoxenne B)
KUM (mpunoxenne [)
[Mpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
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IIpooonscenue mabauyol 1

Homep O06s13aTeNbHOCTD MTPOBEICHHS
Hamweriopariiie CTPYKTYPHOTO CpenctBa 3MepeHU U UX METPOJIOTHIECKUE XapaKTEPUCTHKH Olfepatti
orepanuu 3JIEMEHTA o BBOA B B npouecce
cTaHJapTa OKCITyaTalMi0 | KCIUTyaTaluu
Onpenenenrie BHyTpEHHEr 0 8.5 YUM (mpunoxenue b) wmu JJUIT Ha Ha*
JaMerpa pe3nObl, OBaIbHOCTH, Habop Mep UITMHBI KOHIIEBBIX TUIOCKOMApalieNibHbIX Kiacca TouHocTu 2 mo ['OCT
KOHYCHOCTH, 9038
NPAMOJIMHEUHOCTH [ratus -1 mo 'OCT 10197 unu cnermnraTu (npuioxenue JI)
00pa3yroliei KoHyca Mo JINHUU [Tmuta nmoBepounas kinacca Tounoct 1 mo I'OCT 10905
BHYTPEHHETO AUaMeTpa pe3bObl INonoska n3mepurensHas I mo 'OCT 18833 nmmn MUI o 'OCT 9696
KaJrOpoB-11poOoOK Jluneiika cunycHas knacca TounoctH 2 mo ['OCT 4046
[IpoBonouku 1 ponuku usmMepuTenbHble Kinacca TouHocTH 1 mo 'OCT 2475
[Tpu6op 481K (481KM) (npunoxkenue B)
9 [Tpu6op 481KM2 (npunoxenne B)
KWM (npunoxenue I)
[Tpu6op HUMK-483 nnn HUMK-485 (mpunoxenue M)
OmpeneneHue cpeaHero 8.6 YUM (npunoxenuie b) wim JAUIT Ha Ha
IraMeTpa pe3bObl, OBaIbHOCTH, Hoxu uzmepurensubie no 'OCT 7013
KOHYCHOCTH, HaGop Mep UIMHBI KOHIIEBBIX TJIOCKOMApalieNbHbIX Kiacca TouHocTr 2 o ['OCT
MPSIMOJIMHENHOCTH 9038
o0pasyrolei KoHyca 1Mo JHHUN Mrarus -1 mo F'OCT 10197 unu cneumratus (mpunoxenune J1)
CPEIHETOo quaMeTpa pe3bobl [Tmuta nmoBepounas kinacca Tounoct 1 mo I'OCT 10905
KamrOpoB-1IpoOoK Ionoska m3mepurensHast U mo TOCT 18833 wmu MUI o TOCT 9696
JIuneiika cunycHas knacca TouHoctH 2 mo ['OCT 4046
[IpoBonouku U ponuku usMepuTenabHble knacca TouHocT 1 mo I'OCT 2475
[Tpu6op 481K (481KM) (npunoxkenue B)
9 [Tpu6op 481 KM2 (npunoxenne B)
KWM (npunoxenue I)
[Tpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
Onpeznenenvie mara pe3bObI 8.7 YUM (npunoxkenuie b) wim JUIT Ha Her
KaJOpoB-1IpoOoK Hoxwu n3mepurensasie mo OCT 7013
OtnuBka (cnenok) (mpunoxenue E)
[Mpucnocobnenne 1ist yCTAaHOBKH OTJIMBKH B IIEHTpax MUKpockona (mpuioxenue E)
[Tpu6op 481K (481KM) (npunoxkenue B)
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IIpooonscenue mabauyol 1

Homep O06s13aTeNnbHOCTD MTPOBEICHHS
HaumenoBanue CTPYKTYPHOTO C . ornepanuu
oneparu e eHTa peacTBa U3MEPEHHH U MX METPOJIOTHYECKHE XapaKTEPUCTHKH To BBona B B nponecce
cTaHJapTa OKCILTyaTalMi0 | SKCIUTyaTally
Onpezenenve mara pe3bOsbl 9 [pubop 481 KM2 (npunoxkenue B) Ha Her
KaJOpoB-1IpoOoK KUM (mpunoxenwue [)
[Mpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
Kontyporpad (mpunoxenue XX) nnmn HUMK-890 (mpunoxenue b)
Omnpenenenne 8.8 YUM (npunoxenue b) wim JAUIT Ha Ha**
FEOMETPUYECKUX M1apaMeTPOB Hoxu uzmepurensubie no 'OCT 7013
AJIEMEHTOB MPOQHIIS PE3bObI OtnuBka (crnenok) (mpunoxenue E)
KanrOpoB-1IpoOoK (BHICOTA, [Mpucnocobnenne 11st yCTAaHOBKH OTJIMBKH B IIEHTpax MUKpockona (nmpuiokenue E)
YPIRL HAxiona 1 9 [pu6op 481 KM2 (npunoxenne B)
MPSIMOJIMHEHHOCTD CTOPOH
npoQuIsi, Cpe3 BEPIIHHBI KUM (npunoxenne I')
IMpuHa 1:1 CI/IMMeTpI/I‘IHO(’)TI) [Mpudop HUMK-483 nim HUNK-485 (mpunoxenue 1)
Kontyporpad (npunoxenue XX) nnmn HUMK-890 (mpunoxenue b)
KaHaBKH, TOJIIIMHA BUTKA,
HIMPUHA BIaIUHBI, PAIYChI
CKpYTJIeHHH, (acku)
Onpenenenue 8.9 [TpuGop ans nmpoBepku uznenuii Ha 6uenne B HeHTpax [16-500M (mpunoxenue 1), Ha Her
MEPIEHIUKYJISIPHOCTH norpemHocts u3mepenuit 0,012 mm
HU3MEPUTENBHON INIOCKOCTU [Mpucnocobnenne bB-812 (mpunoxenue K)
KaJmOpa-nmpoOKu K OCH Pe3bObI INonoska m3meputensHas UI' mo 'OCT 18833 umu MUL o 'OCT 9696
WK OcH pabouell TOBEPXHOCTH YUM (mpunoxenue b) umu JJUIT
Hoxxu uzmepurensubie no 'OCT 7013
9 [Tpu6op 481 KM2 (npunoxenne B)
KWM (npunoxenue I)
[Mpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
Onpezenenue mara pe3bOsbl 8.10 YUM (npunoxenuie b) wim JAUIT Ha Her
KaJrOpoB-KoJIer OtnuBka (cnenok) (mpunoxenue E)
[Mpucnocobnenne 11st yCTAaHOBKH OTJIMBKH B IIEHTpax MUKpockona (mpuiokenue E)
[Tpu6op 481K (481KM) (npunoxkenue B)
9 [pu6op 481 KM2 (mpunoxenne B)
KWM (npunoxenue I)
[Mpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
Kontyporpad (npunoxenue X) nnmn HUMK-890 (mpunoxenue b)
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IIpooonscenue mabauyol 1

Howmep O06s13aTeNbHOCTD MTPOBEICHHS
HaunmeHnoBanue CTPYKTYPH N onepauni
J—— oro CpenctBa 3MepeHU U UX METPOJIOTHIECKUE XapaKTEPUCTHKH Jlo BBOMA B B nporecce
dJemertta SKCIUTyaTalMio | KCIUTyaTaluu
cTaHJapTa
OnpesiencHue reoMeTPHHIEcKHX 8.11 VUM (npunoxenue B) unn JIUTT Ja Ha**
T1apaMeTPOB SJIEMEHTOB TPO(HILs OtnuBka (crienok) (mpunoxenue E)
pe3bOBI KanbpoB-Koen (BHVCOT& [Mpucnocobnenne 1ist yCTaHOBKH OTJIMBKH B IIEHTpax MUKpockona (mpuiokenue E)
YTJIbl HAKJIOHA W MIPAMOJIMHCH -
HOCTb CTOPOH NPOGUILS, CPe3 Bep- 9 [Tpu6op 481 KM2 (npunoxenne B)
IIWHBI, IIMPpHUHA U CUMMETPpUY- KUM (HpI/IHO)KeHI/Ie F)
;f;;HT:iiﬁihgnszsifc?ma’ [Mpu6op HUMK-483 nnmm HUMK-485 (mpunoxenue 1)
e — CK’H) Kontyporpad (npunoxenue XX) nnmn HUMK-890 (mpunoxenue b)
OmnpeneneHre KOHYCHOCTH U 8.12 Habop Mep JUIMHBI KOHIIEBBIX TUIOCKONapa/UIeIbHbIX Kiiacca Tounoctd 2 mo 'OCT 9038 Ha Ha
NPAMOJIMHEUHOCTH [ratus -1 mo 'OCT 10197 unu cnernraTu (npuioxenue JI)
o0pasyromiei KoHyca pe3bObl [Tnura noBepounas kiacca Tounoctu 1 mo I'OCT 10905
KaJrOpoB-KoJIer INonoska n3mepurensHas YI' mo 'OCT 18833 nmm MUI o 'OCT 9696
JIuneiika cunycHas knacca TouHoctH 2 o ['OCT 4046
[Tpu6op 481K (481KM) (npunoxkenue B)
9 [Tpu6op 481 KM2 (npunoxenne B)
KWM (npunoxenue I)
[Tpu6op HUMK-483 nnm HUMK-485 (mpunoxenue )
Onpenenenrie BHyTpEHHEr o 8.13 YUM (mpunoxenue b) umu JJUIT Ha Her
JraMeTpa pe3bObl KamnOpoB- OtnuBka (cnenok) (mpunoxenue E)
KOJIe1 [Tpucnocobnenne st yCTaHOBKH OTJIMBKH B IIEHTpax MUKpockona (mpusiokenue E)
9 [Tpu6op 481 KM2 (npunoxenne B)
KWM (npunoxenue I)
[Mpu6op HUMK-483 nnn HUMK-485 (mpunoxenue 1)
Kontyporpad (mpunoxenue X)
Onpenenenuie quamerpa, 8.14 YUM (npunoxenue b) unu JJUIT; nsmeputensubie Hoxu mo 'OCT 7013 Ha Ha
OBAJILHOCTH, KOHYCHOCTH, TIpsi- Habop mMep miimHBI KOHIIEBBIX TUIOCKOMapaielbHbIX Kiacca ToyHocTd 2 o [OCT 9038
MOJIMHEHHOCTH 00pa3yrolei [ratus -1 mo 'OCT 10197 unu cnermnratu (npuioxenue JI)
KOHYCa IJIaJKKX KaJInOpoB- [Tnura noBepounas kiacca Tounoctu 1 mo I'OCT 10905
mpoboK [IpoBonouku 1 ponuku usmMepuTenabHble knacca TouHocT 1 mo 'OCT 2475
INonoska n3mepurensHas I mo 'OCT 18833 nmmn MUI o 'OCT 9696
JIuneiika cunycHag knacca TouHoctH 2 o ['OCT 4046
[Tpu6op 481K (481KM) (npunoxkenue B)
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Oxonuarnue madbauywl 1

Homep O06s13aTeNbHOCTD MTPOBEICHHS
HaumenoBanue CTPYKTYPHOT'O . orepanuu
CpenctBa u3MepeHU U UX METPOJIOTHIECKUE XapaKTEPUCTHKH
orepanuu JJIeMEHTa o BBOza B B npomecce
cTaHJapTa SKCITyaTalMio0 | SKCIUTyaTaluu
Onpenenenuie quamerpa, 9 [pu6op 481 KM2 (npunoxenne B) Ha Ha
OBaJIbHOCTH, KOHYCHOCTH, KWM (npunoxenue I)
MPSIMOJIMHENHOCTH [Mpu6op HUMK-483 nnm HUMK-485 (mpunoxenue 1)
00pa3yroleil KOHyca IIIaIKuX
KaJInOpOB-IIPOOOK
OmnpeneneHne KOHYCHOCTH, 8.15 Habop Mep JUIMHBI KOHIIEBBIX TUIOCKOMApalielbHbIX Kiacca ToyHocTu 2 mo ['OCT Ha Ha
MPSIMOJTMHENHOCTH 9038
o0pasyrolei KoHyca TIIaJKhuX Mrarus -1 mo F'OCT 10197 unu cneumratus (mpunoxenune J1)
KaJrOpoB-KoJIer [Tnura nosepounas kiacca Tounoctu 1 mo I'OCT 10905
INonoska n3mepurensHast YI' mo 'OCT 18833 nim MUI o 'OCT 9696
JIuneiika cunycHas knacca TouHoctH 2 o ['OCT 4046
[Tpu6op 481K (481KM) (npunoxkenue B)
9 [Tpu6op 481 KM2 (mpunoxenne B)
KWM (npunoxenue I)
[Tpu6op HUMK-483 nnn HUMK-485 (mpunoxenue )
Onpenenenyie HaTATOB 8.16 Mranrenrmyonnomep LTI - 0,01 kmacca Tounoctu 1 FOCT 162 Ha Ha
Pe3bOOBBIX U TIIaJKHX I'myounomep nnaukatopusiii [OCT 7661
KaJInOpoB Habop Mep UITMHBI KOHIIEBBIX TUIOCKOMApalIeNibHbIX Kiacca TouHocTu 2 mo ['OCT
9038
[ratus -1 mo I'OCT 10197
[Tnura noBepounas kiacca Tounoctu 1 mo I'OCT 10905
WnnukaTtop yacosoro tuna MY10 knacca Tounoctu 1 mo 'OCT 577
Kittou nuaamomMeTpuyeckuil npenenbHbIN ¢ quanazoHom usmepenus 0-120 Hm
[TpucnocobiieHue ¢ naJaroIM IPy30M WK yIapHbIi Kitod ( npuwioxenue 1)

* B mpolecce dKCIUTyaTAllMH JOMYCKAETCs HE MPOBOAUTH OMpPE/CTCHHE HAPY)KHOrO M BHYTPEHHErO JUaMeTpa pe3bObl KaJHOPOB-MPOOOK C TPEYroNbHBIM MPO(HIEM U HAPYXKHOTO
JIaMeTpa B OCHOBHO# TJIOCKOCTH Pe3bObl KATUOPOB-MPOOOK € TpareleHIadbHbIM MPohHIeM.
** B mporecce dKCIUTyaTallMd JOMYCKAeTCs HE MPOBOJWTH ONpPEJCTCHHE CPe3a BEPIINHBI, IIHPUHBI U CHMMETPHYHOCTH KaHABKH, TONIIMHBI BUTKA, IIHUPHHBI BIAJAWHBI, PaJUyCcOB

CKpYTJICHHH, (hacoK.
IIpumevyanus

1 JlonmyckaeTcs IpOBOJIUTH U3MEPEHUSI C UCIOIB30BAHUEM APYTUX CPENICTB N3MEpPEHNH, 00eceunBarONIMX HEOOXOIMMYIO TOUHOCTh U3MEPEHUH.
2 OBaJIBHOCTH 10 HApYXXHOMY, CPEIHEMY WIIM BHYTPEHHEMY IHMaMeETpy pe3bObl KaquOpa OnpenesnsioT B Clydae €ClM JaHHbIH IapaMeTp yKa3aH B HOPMAaTHBHOM JOKYMEHTAIMW Ha
KaJHOpHI (JU1s1 BHOBH pa3palbaThiBaeMbIX KOPIIOPATUBHBIX PE3b0).
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S YcaoBus npoBeaeHus u3MepeHun

5.1 V3mepeHus reoMeTpUUeCcKUX MapaMeTpoB pe3bOOBBIX U TIAAKUX KaJTUOPOB JOJKHBI
IIPOBOJIUTHCS B CIEAYIOLIUX YCIOBUSAX:

- Temmepatypa okpyxkawmeir cpeapl 20 °C ¢ JI0mMyCKaeMbIMU  OTKJIOHEHUSMH
TEeMIIepaTyphl B IIPOLECCE U3MEPEHUH, YKa3aHHBIMU B TaOIUIIE 2;

- OTHOCHUTEJIbHAS BIAKHOCTH Bo3ayxa: He Oomee 80 %.

Tabnuia?2— JlomyckaeMble OTKJIOHCHHS TEMIIEPATYPhI OKPYXKAIOIIEH CPebl B MPOIIECCE

U3MEpEHU N
Jommyckaembie oTKJIOHEHUS Temmepatypsl ot 20 °C,
JIHaMerp °oC
Kanubpa, MM
PaGoune xanmuOps KonTtponbHbie Kamnopsl

Jo 30 BKIIOYHTEIHHO +38,0 +6,0
CB. 30 << 80 << +6,0 +4,0
<< 80 << 180 << +4,0 +3,0
<< 180 << 360<< +4,0 +2,0
<< 360 << 600 << +3,0 +1,5

5.2 H3mepeHuss TE€OMETPUYECKMX MapaMeTpoB KalHMOpPOB JIOJDKEH OCYLIECTBISATh

CHelHalbHO O0YyYEHHBIN MEPCOHAL.

6 TpeOoBanusi 6e30MacHOCTH

6.1 Ilpu moaroTroBke K NMPOBEACHUIO M3MEPEHUN M B IPOLIECCE U3MEPEHUN JIOKHBI
coOiogarbcs  INpaBWja IOKAapHOM  0€30IIaCHOCTH, YCTaHOBIEHHblE Ul  paboTBl €
JIETKOBOCIIJIAMEHSAIOLIMMHUCS )KUIKOCTAMU U IIPAaBUIIA HJIEKTPOOE30I1aCHOCTH.

6.2 B nomenieHuy, rjae NpoBOAATCS MU3MEPEHHUs, 3AIPEIIAETCs] UCI0JIb30BaTh OTKPBITHIN
OTOHb, IIPUMEHSTH HIEKTPOHArPEBATENbHbIE TPUOOPHI.

6.3 BemectBa, MCIoOJb3yeMbIe Ul yNAJE€HUS CMa3Kd, JOJDKHBI XpaHUTbCA B Tape ¢
IUIOTHO 3aKpBITOM KpBIIIKOW. B momenienuu, rjae npoBOsAT NPOMBIBKY OEH3MHOCOAEPKALUMHU

BCIICCTBAMH, JOJIXKHBI OBITh COOTBCTCTBYIOIIUEC MPCAYIIPECAUTCIbHBIC 3HAKH.

7 IloAroToBKa K M3MEPEeHUAM

[epen mpoBepeHnEM U3MEPEHUH KaTHOPHI JOIDKHBI OBITH 3aUMIICHBI OT OCTPBHIX KPOMOK
M 3ayCCHIIEB TPEMSATCTBYIOIINE IPOBEIACHUI0 H3MEPEHHUH, MPOMBITHI OCH3MHOCOACPIKAIIIM
BemectBoM (Hedpacom mo 'OCT 8505, aBuanmonusimM 6en3unoMm no ['OCT 1012 wmm yaidt-
cnuputoM 1o ['OCT 3134) wnu ouMieHbl YAbTPa3BYKOBBIM METOAOM, MPOTEPThl YUCTON

xyonyarooymakHoi cangerkoit mo I'OCT 29298 u BbiaepkaHbl B NOMEILEHUH, € TPOBOIST
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M3MEPEHUsI Ha METAJUTMYECKOW TUIMTEe WM JIEPEBSIHHOM CTOJIE HE MEHEEe CPOKa, YKa3aHHOTO B

Tabue 3.

Tao0nuna3 — Bpems BeLIEpKKH U3MEPAEMbIX KaTuOpOB

Brieprkka Ha METaITMUECKON TIITUTE

Briepikka Ha epeBSIHHOM CTOINE

Huamerp PaGoune xanmuOps P T—— Paboune xanmuOps P T—
Kanubpa, MM Kamubpel- | KanuOpsi- Kambper- | KamuOpsi-
KamrOpbI KamrOpbl
MPOOKH KOJIbIIa MPOOKH KOJIbIIa
o 30 Bxrou. 50 munH 1,0 q 50 mun 50 mun 1,0 q 50 mun
Cn. 30 << 80 << 2,04 1,54 2,54 2,54 2,04 3,0u
<< 80 << 180 << 3 4 20 MuH 2,54 5,04 5,04 354 6,54
<< 180 << 360<< 554 404 7,0 u 7,0 u 5,0u 9,0u
<< 360 << 600 << 8,54 4,0 u 10,0 g 10,0 g 5,04 12,0 9

[Ipumeuanue — BpeMs BBIACPKKH yKa3aHO /ISl CIIy4aeB, KOria TeMIIepaTypa KajJuOpoB mepe]] BhLICPKKOM

OTJIMYaeTCsl OT TEMITEpaTyphl nomenieHus He 6onee yem Ha + 5 °C. Ilpu pazHoctu remneparyp 10 + 10 °C Beiaepikka

JIOJDKHA OBITH yBeIMueHa B 1,5 pasa.

8 IIpoBenenue usmepeHuii

8.1 Buemnuii ocmoTp

[Ipy mnpoBeneHHMH BHEIIHETO OCMOTpPa YCTAaHABIMBAIOT COOTBETCTBHE KaluOpOB

CJIEYIOIUM TPeOOBaHUSM:

- MapKHpOBKa KaJTUOPOB J10JKHA ObITh YETKOIA;

- Ha pa6oq1/1x MMOBEPXHOCTAX U U3MEPHUTCIIbHBIX IINIOCKOCTAX KaJ'II/I6pOB HE JOJIZKHO OLITH

PHCOK, TPEINH, 3a001H, CIICI0OB KOPPO3HH;

- Ha pa6oq1/1x MMOBEPXHOCTAX KOHTPOJBbHBIX KaJ'II/I6p0B AOIIYCKAKOTCA CICABI IPUITACOBKU;

- Ha HEpabOYMX MOBEPXHOCTSAX KATHMOPOB IOMYCKAIOTCS HE3HAYUTEIbHBIE 3a00WHBI,

pHUCKH,

HapyMAIMNX IKCILTyaTallMOHHBIX KaYeCTB KAIIMOPOB;

HCPpaBHOMCPHOCTE XpPOMOBOI'O0 TIIOKPBITHA W HAJIUYHUC CICAO0B KPCIJICHUA, HC

- TIEpPBBIC BUTKU Pe3bObI KaMOpa JAOKHBI OBITh Cpe3aHbl JI0 MOJHOW MHUPUHBI BUTKA U

MPUTYIUIEHBI B COOTBETCTBUH C HOPMAaTUBHOM JIOKyMEHTAaIMell Ha KaJIUOPBI.

8.2 Onpenesienne MepoxXoBaTOCTH MOBEPXHOCTH

8.2.1 lllepoxoBaToCTh pabOYMX MOBEPXHOCTEH M H3MEPUTENHHBIX TNIOCKOCTEH TIIATKUX 1

pe3b0OBBIX KaTMOpPOB MPOBEPAIOT METOJIOM CpPaBHEHHMsS C 0Opa3liaMH IIEepOXOBaTOCTH

MTOBEPXHOCTH.

8.2.2 lllepoxoBaToCTh pabOYHMX MOBEPXHOCTEH M H3MEPUTEIHHBIX TUIOCKOCTEH TTIATKUX U

pe3b0OBBIX  KaJIMOpOB

npoduinomerpa no 'OCT 19300.

ONPENCISIIOT ¢

HUCIIOJIB30BaAHUEM  KOHTAKTHOI'O

npodunorpada-
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8.2.3 Ilapamerpbl 1IepOXOBATOCTH Ra HE JOJDKHBI MPEBBINIATh 3HAYCHUH,

YCTaHOBJIEHHBIX B HOPMaTUBHOM JJOKYMEHTAIIMN Ha KaJUOPHI.

8.3 Onpenesienne NJIMHBI U BTOPOCTENEHHBIX 3JIEMEHTOB KAJIUOPOB

8.3.1 Omnpenenenue MIMHBI KaJIMOpoB ¢ wucnoab3oBanueM KM/ wuiam
IITAHTeHIJIyOMHOMepa

Onpenenenre JUIMHBI KOHTPOJIbHBIX U pab0o4YnX KaJInOpoB-IPpOOOK M KainuOpoB-KOJell B
3aBUCHUMOCTU OT KOHCTPYKIMHU IPOBOJAT IO OJIHOM U3 CXeM, MPUBEJIEHHBIX Ha PUCYHKE 1, He
MEHEe YeM B YEeThIpEX TOUKAX, PacCIOJIOKEHHBIX Ha PAcCTOSHUU 3 — 5 MM OT Kpas Topua u

PABHOMEPHO PACIPEEIEHHBIX 110 IUAMETPY B U3MEPUTEINBHOM INIOCKOCTH.

B
N\
ol Z @
7
— lApin
¥ A 7 & gt 2 / | o iz
7 7 4 1 ¢/
a 0 8

I — noBepoyHasi mnuTa; 2 —Kanuop; 3 — mranreHriayonHomep; 4 — 6nox KMJI; 5 — mratus

C HHAUKAaTOpOM

Pucynok 1 — Cxembl onpenenenus JUIMHBI Kanuopa

Omnpenenenre AJIUHBI KOHTPOJIBHBIX M pabouyux KaauOpoB-mpoOok 0Oe3 ¢dnanma u
KaJIMOpOB- KOJIEL MPOBOJSAT, YCTAHOBUB KaJIMOp MajblM TOPLIOM Ha TOBEPOUYHYIO IUIUTY, C
IMIPUMCHCHUEM HITaHFGHFHY6I/IHOMepa, KaK IIOKa3aHO Ha PHUCYHKC 1 a, WIW HWHIUKaTopa,
3aKpeIyICHHOro Ha mratuBe, u 01oka KM/ (pucynoxk 1 6).

OmnpeneneHne AIUHBI C MCIIOIB30BAaHUEM IITAHTEHIITyOMHOMEpA MPOBOIST CIETYIOIIHM
00pa3oM: MITaHTeHIITyOMHOMEp HACTPAMBAIOT HA HYJb HA MMOBEPXHOCTH TUIUTHI, 3aTE€M OJIHOU W3

OIOPHBIX IMOBEPXHOCTEH IUIOTHO O€3 IepeKoca YCTaHABIMBAIOT Ha TOpel Kaiaulpa, IUTaHry
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OIYCKAIOT Ha IMOBEPXHOCTh IUIMTHI, 33 U3MEPCHHYIO BEIIMYMHY JTMHBI KajauOpa MPUHUMAIOT

MOoKa3aHusl Ha 1IUGPOBOM TalJI0 MITAHIEHITTyOMHOMEpa.

Omnpenenenre JUIMHBI C UCIOJIb30BAaHUEM HMHAMKATOpA MPOBOJASAT CIEAYIOIIMM 00pa3oMm:
Habupatot 610k KM/] pasmepom, paBHbIM HOMHHaJIbHOU AnnHe kanuOpa; KO UH unnukaropa,
3aKpEIJICHHOIO Ha IITaTuBe, ycTaHaBiauBatoT Ha 6ok KM/I, nHaukaTop HacTpauBarOT Ha HYJIb;
3areM KO MH unnukaropa yctaHaBiMBarOT Ha TOpel KaIUOpa, co IMIKaJlbl MHIUKATOPAa CHUMAIOT
nokazanue. l3MepeHHass BenuuuHa JUIMHBL KanuOpa ckiajsiBaetca u3 pasmepa KMJ[ u
MOKa3aHUM WHIMUKATOPA.

Omnpenenenre AIUHBI KOHTPOJIBHBIX U pabouynX KaauOpoB-npoOoK ¢ (iaaHIeM MPOBOIAT
MeTo oM noi6opa 61oka KM/ (pucynok 1 6). Pasmep 6:moxka KM/] moaOupatot Takum 006paszom,
yro0bl 00k KM/l 0e3 mpocBera ¢ HEOOJBUIMM HATITOM YCTaHABIUBAJICS K M3MEPUTEIbHOM
mwiockoctu  kanmubpa (MIIK). 3a wu3MepeHHy0 BeIMYMHY UIMHBI KanuOpa MpPUHUMAIOT
nonoOpaHHsbIi pazmep 6oka KM/I.

3a AeMCTBUTENHLHOE 3HAYCHHE JUTMHBI KaTuOpa MPUHUMAIOT CpeAHee apu(pMETHIECKOEe U3
yerbipex uzMepeHuil. [Ipm 3TOoM JuiMHa KamuOpa B KaXIOW IMpoBepsAeMOl TOYKE AOJDKHA
COOTBETCTBOBATh 3HAUEHUSIM, YCTAHOBJICHHBIM B HOPMAaTUBHON JOKYMEHTALIMM HA KaJMOpPHI.

8.3.2 Onpenesienue NJIMHBI KAJIUOPOB-NIPOOOK ¢ ucnoJb3oBanuem Y UM unu JUII

8.3.2.1 Ormpenenenue JUIMHBI KOHTPOJIBHBIX M paboyux KaJuOpoB-NPOOOK ¢
HCII0JIb30BAHUEM YHHMBEPCAIbHOTO M3MEPUTENbHOr0 Mukpockomna tuna YUM (mpunoxxenue b)
WU IByXKoopauHaTtHoro npubopa tuna JUIT pexomenayercs mis kamuOpoB nuameTpom 10 90
MM.

8.3.2.2 Jlns ompeneneHus JIMHBI KaIMOp yCTaHABIMBAIOT B IEHTPaX MUKPOCKOIA TaK,
4yTOOBI MaJIbli TOpEell KanuOpa HaXOoJMWICs crpaBa. MI3MepUTeNnbHBIM HOX MOJBOJAT K U3AETHUIO
TaK, 4TOObI MEX/Ty KOHTYPOM H3JIEIHsI U JIE3BUEM HOXKA OCTAJICS Y3KUH MapaljiesIbHbII IPOCBET.
3areM NpPUBOJIAT JIE3BUE HOXKA B IOJHOE CONPUKOCHOBEHHE C H3MEPSEMOM MOBEPXHOCTHIO
(cHavana ¢ maneiM TopiioM, 3atem ¢ MIIK) kanubpa, 6e3 mpocBeTa, Mo BCEH AMHE JIE3BUS HOXKA.
Bo usbexanue noBpexaAeHUs JIe3BUS U3MEPHUTENHLHOTO HOXa, HE JOMYCKAETCs INepeMelleHHe
HO’Ka, IPUJIBUHYTOIO K IOBEPXHOCTH Kauopa.

8.3.2.3 BuzupHyto cucteMy MUKpocKonia (OKYyCUPYIOT Ha PE3KOCTh N300paKEHUsI PUCKU
HOXKa, IPU ITOM KOJIOHKA BHM3UPHOHM CHCTEMBI JOJKHA OBITh YCTaHOBJIEHA B BEPTUKAIbHOE
MOJIOKEHHE, YTO COOTBETCTBYET HYJIIEBOMY IIOKa3aHUIO IIKajdbl HAKJIOHA KOJOHKU. JlaHHYIO
(OoKycUpOBKY Hapyliath He Jomyckaercs. PuUCKy HoOXka COBMEIIAIOT C COOTBETCTBYIOLIEH
MYHKTUPHOM JIMHUEN IITPUXOBOM CETKM MHMKPOCKONA, IPU 3TOM CpPEIHSS NYHKTHUpHAs JIMHUA
LITPUXOBOM CETKU JIOJDKHA HAaXOJIUThCS B MECTE€ COINPHUKOCHOBEHHUS HOXa C H3MepseMoil

MOBEPXHOCTHIO, a MEPEKPECThE - HA PACCTOSHHUM 3-5 MM OT Kpass Topua. HaBenaeHue JvHUN
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IITPUXOBOH CETKH W CHATHE OTCUCTOB BBINOJHSIIOT B COOTBETCTBHH C HWHCTPYKIUCH Ha

MHUKPOCKOTI.

8.3.2.4 Jlnuny kaymOpa ONpeneNsiioT MO Pa3HOCTH OTCUETOB OTCUETHOTO YCTPOMCTBA
MIPOJIOJILHOTO TepeMellleHus. 3MepeHus BBIMOIHSAIOT TPU pa3a M BBIUUCISIOT CpeaHee
apudmernyeckoe 3HayeHHE. AHAJOTWYHbIE H3MEPEHHUS MPOBOAAT Ha MPOTHUBOMOJIOKHON
CTOpPOHE Kajuopa.

8.3.2.5 M3Mmepenusi mpoBOAAT B JBYX OCEBBIX CE€UEHHUAX KaiuOpa mon yriom 90°. 3a
NEUCTBUTENbHOE 3HAUEHUE JUIMHBI KAIUOpa NPUHUMAIOT Cpe/iHee apu(PMETUYECKOE U3 YEThIpeX
u3MepeHui (1Mo aBa M3MepeHuss B KaxIoM oceBoM cedeHuu). [Ipu stom nnuHa kanubpa B
Ka)KJIOM OCEBOM CEYEHMH C Ka)J0W CTOpPOHBI KanuOpa JOJIKHA COOTBETCTBOBATH 3HAYCHUSIM,
YCTaHOBJIEHHBIM B HOPMaTHUBHOM TOKYMEHTALlMU Ha KaIHOPBbI.

8.3.3 Onpenesienue pa3MepoB BTOPOCTENEHHBIX 3JIEMEHTOB KAJINOPOB

Ompenenenre pa3MepoB BTOPOCTEMEHHBIX 3JIEMEHTOB KaauOpOB: UIMHBI Pe3bObI (s
Pe3bOOBBIX KaTMOpPOB), MIWHBI pabouel MOBEPXHOCTH (IS TIAJAKUX KaTuOpoOB), MUAMETpa U
JUTHHBI (pr1aHIa KamuOpoB-TIPOOOK, AUaAMETPa U MIUPUHBI MPOTOYKHA KATHOPOB-TIPOOOK, AHaMeTpa
U TIIyOUMHBI BBITOYKH KaaHOpOB-KOJEI MPOBOJAT YHUBEPCAJIbHBIMU CPEICTBAMHU H3MEPEHMUS,
ofecreunBarOIMMHU HEOOXOAUMYIO TOYHOCTh U3MEPEHHI, B COOTBETCTBUU C YTBEPKACHHON Me-
TOAMKOW Ha 3TU CPE/ICTBA U3MEPEHHUSL.

8.4 Onmnpenenenne HAPYKHOIO jJAuUaMeTpa pe3bObl, OBAJLHOCTH, KOHYCHOCTH,
NPSIMOJIMHENHOCTH o0Opa3yuieii KOHyca IO JIMHMU HapY/KHOro [AvaMeTpa pe3bObl
KaJHOPOB-NIPOOOK

8.4.1 O0mme TpedoBaHMA

8.4.1.1 Omnpenenenue HapyXKHOTO JAMAMETpPa U OBAJIBHOCTH IO HAPYKHOMY JUAMETPY
pe3b0bI KATHOPOB-TIPOOOK MPOBOAST B TUIOCKOCTH, 33JaHHOW B HOPMATUBHOW JIOKYMEHTAIlUU Ha
KaJIMOpbl, OCHOBHOM IIOCKOCTH UJIU IJIOCKOCTH MaJIOrO TOpIa.

8.4.1.2 B cnyuae, ecinu HapyKHBIM JUaMETp Pe3bObl B OCHOBHOW IUIOCKOCTH WU B
IUIOCKOCTH MaJIOr0 TOpLA M3MEPUTh HEBO3MOXHO (B 3a/laHOM CEUYEHUU OTCYTCTBYET BUTKU
pe3b0bl WIIM BBICTYIBI Pe30bl UMEIOT HE MOJIHBIN NPOQUIIb), U3MEPEHUS IPOBOAST B INIOCKOCTH
u3mepenust (IIM), makcumanbHO ONM3KO PacHOJIOKEHHOM K IIocKocTH, 3anaHHoil B HJI Ha
KaJMOpBhl, U B KOTOPOM BUTKH pe3bObl UMEIOT MOJIHBIN NPOUIIb.

8.4.1.3 OrtwioHEeHHs] HApY)KHOTO JuamMeTpa pe3bObl OT HOMMHAJIBHOTO 3HAYECHUS U
OTKJIOHEHUS! KOHYCHOCTH 110 HAPYKHOMY JIMaMETPy pe3bObl, OTKIOHEHUS OT MPSAMOJUHEHHOCTU
oOpa3zymoliell KOHyca [0 JIMHUM Hapy)KHOrO JuameTpa pe3bObl HEe JOJDKHBI IPEBbIIATh

Ipe/iebHbIX 3HAaUeHUH, ycTaHOBIEHHBIX B H/l Ha kanuOpsbl.
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8.4.2 Ompenenenne HAPYKHOTO IHaMeTpPa pe3bObl, OBAJbHOCTH, KOHYCHOCTH,

NPSIMOJIMHEHOCTH o0pa3yiolleii KOHyca N0 JHMHHHM HapPY/KHOro aAuamMeTrpa pe3bObl ¢
ucnoJb3oBanuem Y UM wiau AUII

8.4.2.1 OmnpeneneHue HAPYKHOTO JUAMETPa pPe3bObl, OBAIHHOCTH, KOHYCHOCTH,
MPSIMOJIMHENHOCTH 00pa3yrolllel KOHyca MO JIMHUM Hapy»KHOTO AMaMeTpa pe3bObl KaauOpoB-
MpoOOK C WCIHOJIb30BAHWEM YHUBEPCAIBHOTO HW3MEPUTEIBHOTO MHUKpockona Tuna YUM
(npunoxxenue b) win nByxxkoopauHatHoro npudopa tuna AUII pekoMenayeTcs A KaauOpoB
auaMeTpom 10 90 mm.

8.4.2.2 Omnpenenenne HapYKHOTO JuaMeTpa pe3bObl KaaTuOpOB-IIPOOOK C TPEYTOJIbHBIM U
Tpaneuneu1albHbIM MpoQuiieM IPOBOAIT Kak 0e3 MPUMEHEHHUs, TaK U ¢ IPUMEHEHUEM MPSIMbIX
U3MEPUTENBHBIX HOKEH.

[Ipu wu3MepeHHsX Ha MHUKpOCKone 03 NPUMEHEHHUs U3MEPHUTENbHBIX HOXKeN
(OKYyCUpPOBKY BHM3UPHOW CHCTEMBl MHKPOCKOIA IPOBOJAT IO IJIOCKOCTH OCEBOIO CEUEHUs
LIEHTPOB, C IPUMEHEHUEM H3MEPUTENBHBIX HOXKEW — IO PHUCKE HOXKa Kak OnucaHo B 8.3.2.3.
@DoKycUpOBKa JI0JKHA ObITh HEM3MEHHA B MPOLIECCE U3MEPEHMUSL.

8.4.2.3 Jlna ompeneneHUss HAPYKHOTO JuWaMeTpa pe3bObl KanuOp YCTaHABIMBAIOT B
LIEHTpaX MHUKPOCKOMAa TakK, 4TOObl MaJblii TOpel KaauOpa Haxomuics crpaba. CpenHoio
NYHKTUPHYIO JIMHUIO IITPUXOBOW CETKH, MPU YCTAaHOBJIEHHOW Ha HyJb YIJIOMEpHOH MIKaje,
coBMmelaoT ¢ obpazyromeid MIIK uam cooTBETCTBYIOIIYIO MYHKTHPHYIO JIMHMIO HITPUXOBOM
CeTKH C PUCKOM u3MeputenbHoro Hoxa. Ecnu obpazyromas UIIK He mapanmienbHa mTpuxoBoit
JMHUU CETKU, TO CHUMAIOT JIBa OTCYETa, B TOYKAX, PACIOJIOKEHHBIX Ha MPOTHUBOMOJIONKHBIX
CTOpOHAaX KanuOpa Ha OJMHAKOBOM pACCTOSHUU OT Kpas TOpLa M BBIYHCISAIOT CpelHee
apudmeTnyecKkoe 3HaY€HUE, OTHOCUTEIFHO KOTOPOTO MO OTCYETHOMY YCTPOMNCTBY MPOA0IHHOIO
NepeMeleHus OTKIIAbIBAIOT PACCTOSHUE a 10 OCHOBHOM IMJIOCKOCTH.

8.4.2.4 Tlpu nposenenun usmepenuid B 1M 3HaueHune HapyXHOro Iauamerpa pe3bObl
KaauOpa B OCHOBHOM IJIOCKOCTHM WJIM B IUIOCKOCTH MAajOro TOpLA BBIUUCIAIOT C YYETOM
JNENUCTBUTEIBHOTO paccTossHUs Mexay I u OCHOBHOM IUIOCKOCTBIO WJIM IUIOCKOCTBEO MaJIOro
TOopLA.

8.4.2.5 CpenHrio0 TYHKTUPHYIO JIMHHIO INTPUXOBOM CETKHM COBMEIIAIOT C JIUHUEH
BEpIIMH MpopuiIs pe3bObl WM COOTBETCTBYIOLLYIO MYHKTUPHYIO JUHHUIO HITPUXOBON CETKU
COBMEILIAIOT C PUCKOM U3MEPUTEIHLHOIO HOXKA HAa OJIHOM CTOPOHE KanuOpa U CHUMAIOT OTCYET I10
OTCYETHOMY YCTPOMCTBY. 3aTeM NONEPEYHbIM IEPEMEIICHUEM YCTaHAaBJIMBAIOT CPEIHION0
NYHKTUPHYIO JIMHUIO IITPUXOBOM CETKM 10 JIMHUM BEpIIMH Tpoduias pe3bObl WiIH
COOTBETCTBYIOIYIO TYHKTUPHYIO JUHHUIO HITPUXOBOM CETKHU IO PUCKE U3MEPUTEIHHOIO HOKA Ha

MPOTHBOTIONIOKHOM CTOPOHE KanmuOpa W CHHUMAIOT OTCYET [0 OTCYETHOMY YCTPOMCTBY.
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Hapyxublii auamerp pe3bObl B OCHOBHOM IIOCKOCTHU OMNPEAESAIOT MO Pa3HOCTH OTCYETOB

OTCUETHOI'O YCTPOWCTBAa MOMEPEYHOro mnepeMenieHus. M3mepeHus BBINOJIHSAIOT TpU pas3a U
BBIYMCIISIIOT CpelHee apudmernyeckoe 3HayeHue. l3mepeHus MNpoBOIST B JBYX OCEBBIX
ceUYeHMIX Kanubpa oy yriom 90°.

8.4.2.6 OmHOBpPEMEHHO C ONpeAeNieHHEeM HapY)KHOTO IWaMeTpa pe3bObl B OCHOBHOU
IUIOCKOCTU WM B IUIOCKOCTHM MAaJIOr0 TOpLia ONPENENSIOT OBaJbHOCTb, KaK HanOOJIBIIYIO
Pa3HOCTh HAPYXHBIX JTMAMETPOB Pe3bObl B OCHOBHOM IIOCKOCTH WJIM B IUIOCKOCTH MAaJioro
TOPILIA, U3MEPEHHBIX B OCEBBIX CEUEHHUAX, PACHIOJIOKEHHBIX MO yriiom 90°.

8.4.2.7 KoHyCHOCTh 10 HApYXHOMY TUAMETPy Pe3bObl OMPENETSAIOT Ha JUIMHE PEe3bObl
KanuOpa ¢ yuyeTom TpeOoBaHM HOPMATUBHOM JOKYMEHTAIMH Ha KaauOpkl. [[71s 3TOro m3MepsitotT
HapyXHbIH JuameTp pe3bObl d B JBYX IUIOCKOCTSAX: OJIHA IUIOCKOCTh PACIOJIOKEHA Ha
pacctossHUU L; OT Manoro topua kanuOpa (kpaiiHuil BUTOK uiau 1 — 1,5 BUTKa OT Manoro topua
KanuOpa), BTopasi — Ha pacCTOSIHUM L, OT Majoro topua (KpaiHuii BuToK wm 1 — 1,5 BuTKa o1
0O0JIBIIIEro TOPIIAa Kanuopa).

JIeCTBHUTENILHOE 3HAYEHUE KOHYCHOCTH Pe3b0BbI K paCCUMTHIBAIOT 110 (popMyIre

K, = 70
n b
- (La—1y)y

(D
rae dp, — IeHCTBUTENHHOE 3HAYEHHE HAPYKHOTO JHaMeTpa Ha PacCTOSAHUU L, OT Majoro Topra

Kanuopa, MM;

dy, — nefcTBUTENHFHOE 3HAYEHHE HAPY/KHOTO JMAMETPa Ha PAcCTOSHUMM L OT Majuoro

TOpIa Kaauopa, MM;

(L; — L)y~ ZICHCTBUTENBHOE 3HAYCHHE JUIMHBI PEe3bObl, Ha KOTOPOHW OINpPEleIstoT

KOHYCHOCTb, MM.
[Ipn omeHke pe3ynapTaTOB HM3MEPEHUM IOIYYEHHYIO PAa3HOCTb HAPYKHBIX JHAMETPOB

pe3bOsl (. — @;,) CPABHUBAIOT C HOMHHAIBHOM PA3HOCTHIO HAPYXKHBIX JHAMETPOB PE3bOEI.

OTKIIOHEHHE PAa3HOCTH AUAMETPOB Pe3bObI AH ompenestoT mo hopmyiie

_d‘ll{ - l[n_. ' I:\.R:: - erl:l, (2)
rac L._ — HOMHUHAJIbHOC 3HA4YCHHC IJINHBI p6356bl, Ha KOTOpOﬁ OMnpeaACICHbl OTKIIOHCHHA

KOHYCHOCTH B HOPMaTHUBHOM JOKYMEHTAIIMH Ha KaJUOphl, MM;

K. — IeliCTBUTENbHOE 3HaU€HNE KOHYCHOCTH Pe3bOBl;

X — HOMHMHaJIbHOE 3HAY€HHUE KOHYCHOCTH PE3bOBbI.
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8.4.2.8 OmnpeneneHue OTKIOHEHUS OT NMPSAMOJIMHEIHOCTH 00pa3yrollel KoHyca 10 JIMHUU

Hapy)XHOTO JHaMeTpa pe3bObl MPOBOAAT IYTEM COBMEIICHHS CPEJHEH NYyHKTUPHON JIMHHUU
LITPUXOBOM CETKU C JIMHMEW BepuIMH Hpoduis pe3bObl (Mpu uM3MepeHuu 0e3 NPUMEHEHUS
U3MEpPUTENbHBIX HOXKEW) WJIM COOTBETCTBYIOIEH IYHKTUPHOM JIMHUM IUTPUXOBOM CETKU C
PUCKON H3MEPUTENIbHOTO HOXKa (IPpU HM3MEPEHHU C MPUMEHEHUEM H3MEPUTENIbHBIX HOXEH).
[ToxazaHusi CHUMAIOT 10 OTCUYETHOMY YCTPOWMCTBY MOIEPEYHOrO IMEpPEeMELIEHUS] MUKPOCKONa B
TpeX TOUKAX: y MaJoro Topua, y O0JbIIEro Topua v 1o cepeAnHe JUIMHBI pe3b0bl Kanuopa.

OTKIIOHEHHE OT MPSAMOJIUHEHHOCTH ONIPEICIISIIOT 10 PopMyIie

R

A = 5 ———= 10 ]_:.|, (3)

re $,— MOoKa3aHUue OTCYCTHOTO YCTPONCTBA MOTIEPEUYHOTO MEPEMEIICHHUSI MUKPOCKOIIA Y MaJIOTO

TOpIa Kaauopa, MM;

&- — IIOKa3aHME OTCUETHOIO YCTPOMCTBAa IONEPEYHOrO IEPEMEIEHUs MHKPOCKONa Yy

0O0JIBIIIEro TOpIIa Kanubpa, MM;

d:— IIOKa3aHME OTCYETHOIO YCTPOMCTBA IOIEPEYHOrO0 MEPEeMENIEHUs MHKPOCKOIa

MOCEePEIMHE JUTUHBI Pe3bObI KAIUOpa, MM;

I..— paccrostHue oT Mmayoro topua no IIM y mamoro topua (kpailHHE€ BUTKH C IOJHBIM

npoduiiemM), MM;

L.— paccrosaue ot manoro topua Ao I y Gonbiiero topua (kpaiilHUE€ BUTKH C HOJHBIM

npoduiiemM), MM;

/.-— paccrosaue ot Manoro Topua 10 11 no cepenune pe3nOb Kamubpa, Mm.
IToxazaHue OTCYETHOIrO YCTPOMCTBA MHOIEPEYHOrO IIEPEMEIICHHS oy IPUHMMAIOT 3a HA4ajo
OTCYETa OTKJIOHEHHUH IIPH CHATHHU MOKA3aHUM &~ M oz.

W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KannOpa moj yriom 90°.

8.4.3 Omnpenenenne HAPYKHOTO JHaMeTpPa pe3bObl, OBAJbHOCTH, KOHYCHOCTH,
NPSIMOJIMHEHHOCTH o0pa3yoleil KOHyca MO JHHHU HAPYKHOIO jJAMaMeTpa pe3bObl ¢
HCNO0Jb30BAHNEM CHHYCHOM JIMHEHKH

8.4.3.1 OmnpeneneHue HAPYKHOTO AUaMETpa pPe3bObl, OBAIBHOCTHU, KOHYCHOCTH IIO
HApY)KHOMY TMaMETPY pe3bObl, MPSIMOIMHEHHOCTH 00pa3ylomield KoHyca 1Mo JIMHUH Hapy>KHOTO
TuaMeTpa pe3bObl KaauOpOB-MPOOOK € HMCIHOJIb30BAaHUEM CHHYCHOW JIMHEWKH PEKOMEHIYETCS
JUTSE KaTuOpoB-TIpoOoK mruaMeTpom oT 38 10 508 MM.

8.4.3.2 CuHyCHYIO JIMHEWKY, CHAOXCHHYIO YINOPHOW IUJIAHKOW, yCTAaHaBJIMBAIOT Ha
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MOBEPOUYHYIO TIUTY. [log poNIMK CHHYCHOW JIMHEHKH, PACIOJIOKEHHBIA C MPOTHBOIOJIOXKHOU

CTOPOHBI OT YIMOPHOW IUIaHKH, MoAKIaabiBaloT 610k KMJ[ pasmepom B, paccumtanHbIii 1O

bopmyme

B =1L, sinlg, €))

rae L, — neiicTBUTENBHOE PACCTOSIHIE MEXKY OCSIMU POJIMKOB CHHYCHOH JIMHENKH, MM;

(7 —yYroJI yKJIOHa pe3bObl, Ipajayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMHA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JCCATHYHOrO 3HaKa (IMIECTh 3HAKOB IIOCIIE 3arsIToi).
IIpoMexyTouHble 3HAYEHUS] HE OKPYIJISIOT; OKOHYATEIbHBIA PE3yJbTaT OKPYIJISIIOT JO TPEThEro
JECATUYHOr0 3HaKa (TP 3HAKa MOCIE 3alATOl) B COOTBETCTBUU C MPUIIOKEHHEM M.

W3mepenue HapyxHOro auameTrpa pe3bObl KaauOpa BBINOJHAIOT C MPUMEHEHHEM
U3MEpUTENbHOMN TOJIOBKH, 3aKpEIUIEHHON Ha mrTatuBe (pucyHok 2). [Ipu usmepenun kaanOpos-
npoOOK OOJIBLIOrO0 JUamMeTpa MCIOJIB3YIOT CIEUIITAaTUB JUIsl H3MEPUTENbHBIX T'OJIOBOK,
MIPUBEJICHHBIN B priioxeHnn J1.

8.4.3.3 Jlns ompeneneHuss HapYKHOTO IuUaMeTpa pe3bObl KaauOp yCTaHaBIMBAIOT Ha
CUHYCHYIO JIMHEHKY TaK, YTOOBI C YIIOPOM CHUHYCHOM JIMHEWKH KOHTaKTHUpOBaja U3MEpHUTENbHas
MJIOCKOCTh KanmuOpa-npoOku (pucyHok 2). s ycTaHOBKHM KaauOpOB-TIPOOOK, KOTOPHIE UMEIOT
¢dnanen; ¢ UIIK, pacmnonoxeHHOW Ha BHYTPEHHEW €ro MOBEPXHOCTH, B CHHYCHOM JIMHEHKE
HE00X0IMMO MPETyCMOTPETH Ma3, Kyaa Oyner nmoMeniatses (aner kaimmuopa.

JUig penoTBpalieHus] CMEUICHHs MIPU U3MEPEHUSIX, KalnOp 3aKpeIuisiioT MPHKUMOM K
MOBEPXHOCTU JMHEWKH U YINOPHOM IUIaHKe 0e3 MpOCBETOB U IepekocoB. Cxema yCTaHOBKHU

KanuOpa-npoOKu ¢ (uiaHLeM U KOHCTPYKIIMSI CHHYCHOM JTMHEHKU NpUBeeHbI B MpriiokeHun H.

H r="
M et
oo I —1
i =
¥ dp
mz
E 1 k 1 | m
| u |
% 7 G
L Ff__JJ

Pucynok 2 — Cxema ycTaHOBKHU KajauOpa Ha CHHYCHYIO JIMHEHKY IIPH OINpeAeIeHUH

Hapy)XHOTO TuamMeTpa pe3nObl
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8.4.3.4 Ha cuHyCHYIO JIMHEHKY CO CTOPOHBI MAJIOTO TOpIla Kanuodpa, 6e3 KacaHus K HEMY,

YCTaHABJIMBAIOT JBa OJIOKAa KOHIIEBBIX Mep JIMHBI pasMepoMm B, kaxibiil. Ha 6moxu KM/I
IJIOTHO K Toply KaymOpa 0e3 Mmepekoca YKIAJBIBAIOT POJIMK, JIEHCTBUTEIBHBIA JIHAMETP

KOTOPOTo cOOTBEeTCTBYET dpy B popmyie (5) u paBern 10 — 20 mm. Obpasyrommas posuKa JA0DKHA

KacaThCsl MaJIOro TopIia Kaauopa.
[Ipumeuanue— [Jonmyckaercs yKIaapIBaTh POJIHMK HA OJJMH OJIOK KOHIIEBBIX MEp JITMHBI pa3MepoM
By
Pazmep B, 0;10Kka KOHIIEBBIX MEP JUTHUHBI MO POJIMK PACCUYUTHIBAIOT 10 (HopMyIie

By = dgy, - cosp — dp(1+ sing), (5)
rae ¢ —yroJl yKJIOHa pe3bObl, rpaayc;
d p—efiCTBUTEIBHBII IHaMEeTp POJIMKA, MM;

., — HOMUHAQJIbHBI HapyXHbIH IUaMETp pe3bObl B INUIOCKOCTH Majoro Topua Kaauopa,

3aJlaHHBIM B HOPMAaTUBHOM JTOKYMEHTALIUU Ha KaTUOPbl WM BBIYUCIISEMBIN 110 popMmyrie

oy — gy — {L.: - a::' K, (6)
rae ¢, ,— HOMUHAJIbHBIN HAPY)KHBIM TUaMeTp pe3bObl B OCHOBHOM TIJIOCKOCTH, MM;
L} — neiictBuTeNnbHas JUIMHA KaauOpa, OnpeesieHHas corjacHo 8.3, MM;
@ — PacCTOSIHUE OT U3MEPUTEIBHOM 0 OCHOBHOM IJIOCKOCTH KanOpa, MM;

K — HOMHMHAJIbHOE 3HaUYE€HUE KOHYCHOCTH PE3bOBbI.

IIpumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMHA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JACCITHYHOrO 3Haka (MIECTh 3HAKOB IIOCIIE 3arsITOM).
IIpoMexyTOUHBIE 3HAYEHUS HE OKPYIVIAIOT; OKOHYATENIBHBIA pE3yNbTaT OKPYIVIAIOT 1O TPEThEro
JECATUYHOr0 3HaKa (TpU 3HAKa MOCIIE 3aIATOl) B COOTBETCTBUU C MPUIIOKEHHEM M.

8.4.3.5 KO UH unmukaropa, 3aKpemjieHHOTo0 Ha IITAaTUBE, YCTAaHABJIMBAIOT HA POJIUK,
HIKaly MHAUKATOpa HacTpauBaloT Ha Hylb, 3aTeM KO MH unaukaropa yctaHaBiIMBarOT Ha BUTOK
y Oousbliero (MakcUMaiabHO HPUOIMKEHHOTO K OCHOBHOM IJIOCKOCTM) WJIM Majloro Topua
KanuoOpa, co HIKaIbl HHAWKATOPAa CHUMAIOT IIOKa3aHue.

JlecTBUTENbHBIM HAPYKHBIN JUaMeTp pe3bObl B OCHOBHOM MJIOCKOCTH WM B IJIOCKOCTH
MaJioTO TOpIa ONPEICIISIIOT, MPUOaBisAsd WX OTHUMAas (B 3aBUCUMOCTH OT 3HaKa IOKa3aHH)
MOJIyYEHHOE MMOKa3aHHE K 3HaYCHUI0 HOMUHAJIBHOTO Hapy>KHOTO JWaMeTpa pe3bObl B OCHOBHOM

MJIOCKOCTH ¢l ,, WIM B TUIOCKOCTH MaJIOTO Topua . ,,.

Hil
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Ecnn moka3zanue wHaumkaropa Ha KanuOpe Oyner Oojblle, 4eM Ha POJIMKE, TO €ro

NpHUOABIIAIOT K 3HAYCHHWI0O HOMHUHAILHOTO HApy)KHOTO nuamerpa pe3pObl. Ecim mokasanume Ha
ponuke Oyner Oojblne, yeM Ha KaauOpe, TO €ro OTHHUMAKT OT 3HAYCHUS HOMHHAIHHOTO
HapY)>XKHOTO TUaMeTpa pe3bObl.

V3MepeHne BBIIOTHSIOT TPU pa3a M BBIYHCISIOT CpefHee apu(METHYECKOE 3HaYCHUE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KalnOpa moj yriom 90°.

OnHOBpPEMEHHO ¢ OmpeesieHHEeM HApY)KHOTO THaMeTpa pe3bObl Ha CHHYCHOW JIMHEWKE C
OJTHOW YCTaHOBKH TIPOBOJIST OIPENEICHUe KOHYCHOCTH MO Hapy)XHOMY JUAMETPy pe3bObI,
MPSIMOJIMHEHHOCTH 00pa3yromiel KOHyca MO JIMHUKA Hapy)XHOTO THaMeTpa pe3bObl KaInOpOB-
poOOoK.

8.4.3.6 OIHOBpPEMEHHO C OIpEAEICHUEM HapY)KHOIO JuaMeTpa pe3bObl B OCHOBHOM
IUIOCKOCTH WJIM B IUIOCKOCTH MAJIOTO TOpPIA ONPEACISIIOT OBAIBHOCTh, KAaK HAaWOOJBIIYIO
Pa3HOCTh HAPYKHBIX JUAMETPOB PE3bObI B OCHOBHOW IUIOCKOCTH WJIM B IUIOCKOCTH MAaJiOTO
TOPIIA, I3MEPEHHBIX B OCEBBIX CEYCHUSX, PACIIONIOKEHHBIX N0 yrioM 90°.

8.4.3.7 KonycHOCTh (pa3HOCTh IUAMETPOB) OMPEACIAIOT IO PA3HOCTH TOKa3aHUU
WH/IMKATOpa TMPH KOHTAKTE €€ HAKOHCYHWKA C HAPYKHBIM JTHAMETPOM pe3bObl Kamubpa y
OO0JIBIIIET0 ¥ MAJIOTO TOPIIEB. Pa3HOCTh AMaMEeTpOB OMPEACIISIOT Ha JIHMHE pe3bObl, YKa3aHHOW B
HOPMATHBHOM TOKYMEHTAIIH Ha KaJTHOPHI.

PazHocTh mOKazaHWii WHAWKAaTOpa y OOJIBIIETO W MaJloTO TOPIOB XapaKTepU3YeT
OTKJIOHEHHE KOHYCHOCTH (pa3HOCTH nuameTpoB). Ecnm mokazaHume wHAuUKaTtopa OOJbIIEe Yy
MaJIOTO TOpIla, TO 3HAYCHHE OTKIOHEHHsI KOHYCHOCTH CIIEAYET CUUTATh CO 3HAKOM MHHYC, €CIH
MoKa3aHue WHIUKaTopa 0oJblie y OOJBIIET0 TOPIA, TO 3HAYEHUE OTKIOHEHUS! KOHYCHOCTH - CO
3HAaKOM TLTIOC.

8.4.3.8 Ilpu ompeneneHUN OTKJIOHEHUS OT MPSMOJUHEHHOCTH 00pa3yrolieil KoHyca 1o
JUHUM HapyxHoro auamerpa pe3bOpl KO MH uHIukaropa KOHTaKTUPYeT HEMOCPEACTBEHHO C
HapY)KHBIM THAMETPOM Pe3bObI KamroOpa B INIOCKOCTSX, PACHOJIOKEHHBIX y OOJBIIET0, MAJIOTO
TOPIIOB U TIO CepeINHE JUTHHBI Pe3b0bl, YKa3aHHOW B HOPMAaTUBHON JOKYMEHTAIIMH Ha KaJTUOPHI.

OTKIIOHEHHE OT TMPSIMOJIMHEHHOCTH OMPEACTSIOT, KaK Pa3HOCTh MEXKIy MOKa3aHHEM B
cpenHeil Touke (1o cepeauHe pe3bObl KanuOpa) U MoIyCyMMOMN MOKa3aHUN B KpaMHUX TOUYKax (Y
OOJIBIIIEr0 U MAJIOTO TOPIOB) IO hopmyre

3,+8;

At — gy =% ©)

I

rje §; — noka3aHue (C y4eToM 3HaKa) MHIUKaToOpa y Majoro Topua kKaiuopa, MM;

A, — IIOKa3aHue (C y4eTOM 3HaKa) MHAMKATOpa y OOJIbLIEro TopLa Kaauopa, Mym;
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- — IIOKa3aHue (C y4eTOM 3HaKa) MHAUKATOpa IOCEpEeIMHE pe3bObl Kanuopa.

[Toxazanme MHIMKATOpa {i{IPHHAMAIOT 32 HA4Yal0 OTCUETAa OTKIOHEHHH IPU CHATHU
MOKa3aHUH &, U 0.

W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KannOpa moja yriom 90°.

8.4.4 Onpenesienne KOHYCHOCTH, NPAMOJTHHEHHOCTH 00pa3yloleil KOHyca M0 JIUHUH
HAPY’KHOT'0 JUaMeTpa pe3b0bl ¢ ucnoJab30BaHueM npudopa 481K (481 KM)

8.4.4.1 Onpenenenne KOHYCHOCTH IO HAPYKHOMY JTUAMETPY pe3bObl, IPSIMOIUHEHHOCTH
oOpasyolel KoHyca 10 JIMHUHM Hapy>KHOTO JuaMeTpa pe3bObl KaauOpoB-poOOK MPOU3BOAUTCS
¢ wucnosib3oBanueM npubopa 481K (mpunoxxkenue B) wunm aHanOruyHoro Mo MPHUHIMILY
U3MEpEHUs.

8.4.4.2 OnpeneneHue KOHYCHOCTH, IPSIMOJIMHEMHOCTH 00pa3yrolieil KoHyca MO JTMHUHU
Hapy)KHOTo nuamerpa pe3nObl Ha mpuoope 481K (481KM) BBINOJHSIOT MO 0Opa3yromuM,
pacrojlaraéMbIM TOPU30HTAIBHO (MapaJljIeNIbHO JIMHUU HM3MEpEeHHs] Mpudopa) C IMOMOIIbIO
CHUHYCHOTO yCTpoicTBa npudopa.

8.4.4.3 [Ins ompeneneHuss KOHYCHOCTH IO Hapy>KHOMY JHAaMETpy pe3bObl, IOCTaBUB
MPEeIMETHYIO IUIUTY TOPU30HTAIbHO, YCTAaHABIMBAIOT HA HEE KOHTPOJIUPYEMBIH Kaiuop
O0onpmM TOpHOM K IuMTe. Kanmubp LEHTpUpYIOT M 3aKpeIunsiloT Ha HpeIMEeTHOM IuiTe
npubopa. C NOMOIIBIO PYKOSITKM MOBOPAYUBAIOT NPEIMETHYIO IUIMTY C YCTaHOBJIECHHBIM
KaJIMOpPOM B BEPTHUKAIBHOE TIOJIOKEHHUE U CTOMOPAT TUIUTY (PUKCATOPOM, IPU 3TOM OCh Kaauopa
3aHMMAET TOPU3OHTAIbHOE MOJIOKEHHE. [ MpHUIaHUs TOPU30HTAIBHOTO TMOJOXKEHHS KaXKIou
(BepxHei U HIDKHEH) oOpasyroiell KoHyca kanuopa npuMenstoT 0i1oku KMJI, pazmep KOTOphIX
paccuuThIBaIOT MO (hopmynam

B‘I = BO - L| I 'Sill(,[,lj (8)

B,

B, + L, sing, )
rne ly, li; — pa3mepsl ycTaHOBOYHBIX 0J0k0B KM/I /11 CHHYCHOTO yCTpoiicTBa mpubopa, Mum;
E, - pa3Mmep HyneBoro 010Ka (MIOCKOCTh MPEAMETHOMN TIJIUTHI BEPTUKAIBHA), MM;
L, — AeHCTBUTENbHAS JIIMHA 1JIe4a CHHYCHOTO YCTpoHcTBa pubopa, MMm;
¢ —yroJ1 yKIIOHa pe3bObl, rpaayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMHA (sin, cos U T.1I.)
VUUTBIBAIOT C TOYHOCTBIO JI0 IIECTOr0 JECATHYHOrO 3Haka (IIeCThb 3HAKOB TIIOCIE 3allsiTol).
[IpomexyToUyHbIC 3HAYCHUST HE OKPYTJISIOT, OKOHYATENBHBIH pE3YyNbTaT OKPYIJSIOT JI0 TPETHEro

JECATUYHOr0 3HaKa (TpW 3HAKa MOCIIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.
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Ha omnopHBIN CTOJMK IMOMENIAOT OMOPHYIO IUTUTKY M YCTAHABIMBAIOT HA HEE IO KpasM

onoxu KM/I, pasmepom li;u !5, IlpunepkuBas CUHYCHOE yCTPOMCTBO OJHOW PYKOH, IpYroi

OTIYCKAIOT (PUKCATOP U MOABOJAT IO/ OTIOPY CHHYCHOTO yCTpoiicTBa oauH u3 610k0B KMJI.

8.4.4.4 KO UH, BbIOpaHHbIil U3 ycI0BUS CBOOOIHOTO KacaHUs [0 HAPY>KHOMY JUAMETPy
KanuoOpa-npoOku (1Mo BepmHaM npo¢uiist pe3bObl), YCTaHABIUBAIOT B THE3/I0 U3MEPUTEIHHOIO
peiuara. lIlopsgok ycraHoBkuM kanmuOpa U 00Xolla TOYEK IPU KOHTPOJIE KOHYCHOCTH U
MPsIMOJIMHEHHOCTH 00pa3yroleil KOHyca B COOTBETCTBUM C HOPMAaTHUBHOM TOKyMEHTaluel Ha
puodop.

JUis m3MepeHui MO HWKHEW oOpa3yrolleldl M3MEpUTENIbHOE YCWIME pblyara CTaBsiT B
BepxHee nosoxeHue. biok KM/ nox cuHYCHBIM YCTpOHCTBOM JOJKEH OBITH TaKUM, YTOOBI
MOJIOKEHHUE HIDKHEW oOpa3yroleil kanuOpa Obl10 rOpU30HTaNbHBIM. OIyCKalOT KapeTKy TaKuM
00pa3zoM, 4TOObI U3MEPUTEIBHBIN phIYar CBOOOIHO MPOXOIUI MO KaJTuOpoM OJIMKe K HIDKHEH
oOpasyromeid. Beonat KD usmepurenbHoro pelyara B KOHTAKT C MOBEPXHOCTHbIO KanuOpa 1o
Hapy)KHOMY JAMAaMETpy U IOJHUMAIOT KapeTKy, IOKa CTpesika MpaBOd MHOT0000pOTHOM
M3MEpPUTENIbHOM rOJIOBKH HE CAENAET JIBa MOJIHBIX 000pOTa.

Jliisa u3MepeHuil mo BepxHei oOpasyroliell H3MEepUTENbHOE YCUIIUE phluara nepeBoIsT B
HUKHEE TOJIOKEHHE U OTBOJAT M3MEPUTENbHBIM pbluar oT KanuOpa. g mpupaHus BepxHen
oOpasyromield KoHyca KanmuOpa TOPH30HTAIBHOTO TMOJOXKEeHUsT MeHsaT Omok KMJ mox
CUHYCHBIM YCTpOICTBOM Ha cooTBeTcTBytouuii. I[loguumaror kaperky u noxasomsat KO
M3MEpUTENBHOIO pbluyara K BepxHed oOpasyromiel u3MepsieMoll IOBEPXHOCTH KanuOpa.
YcranasnuBaroT KO Ha n3MmepseMyro NOBEPXHOCTh U OIYCKalOT KapeTKy, MOKa CTpesiKa JIEBOI
MHOTOO0OPOTHON U3MEPHUTENBHOM rOJIOBKU CAENAET JIBa MOJIHBIX 000poTa.

[Ipu oOxome TOYEK HIDKHEW M BEpXHEH 00pa3yromiedl ajsi OmpeneieHUss OTKIOHCHHS
KOHYCHOCTH CHUMAIOT IOKa3aHWs B ABYX TOYKaX Ha KaXJOW OOpa3ymomieil: y Malloro u y
OoJIbIIIero Topia Kanuopa; A OMpeIeIeHs MPSIMOIMHEHHOCTH 00pa3yromiell KOHyca CHUMAIOT
MOKa3aHus B TPEX TOUKAaX Ha OJHOU 00pa3yrolIei: y MajioTo TOpIia, B CepeinHe pe3bObl Kamuopa
1 y 60JIBIIET0 TOPLIA.

JUinHy, Ha KOTOPOW MPOBOJAT U3MEPEHHE OTKIOHEHUS KOHYCHOCTH, ONpPEAESIoT 100
10 YUCIIYy BUTKOB MEXAY IJIOCKOCTSIMU M3MEPEHUsI Y OOJIBIIEr0 U Majoro TOplia, YMHOKEHHBIX
Ha HOMHUHAJIBHBIM Iar pe3pObl KamuOpa, JTUOO0 H3MEPHUTEIBHBIM YCTPOWUCTBOM TMprbOOpa
TOPU30HTAJIBHOTO MEPEMEIICHUS ITPH €ro HaJIU4UU.

Pa3HocTe mokazaHuii M3MEPUTEIBHOIO YCTPONCTBA y OOJBILIEr0O M MAaJoro TOPLOB
XapakTepu3yeT OTKJIOHEHHE KOHYCHOCTH (pa3HocTH JuamerpoB). Eciaum  nokaszanue

M3MEpPUTENBHOTO YCTpOiicTBa OOJbIlIE Y Majoro Topua, TO 3HAYEHHE OTKJIOHEHMsI KOHYCHOCTHU
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CIIEyeT CYUTATh CO 3HAKOM MHHYC, €CIIM TOKa3aHWE M3MEPUTEIBHOTO YCTPOWCTBa OOJBIIE Y

00JIbIIEro TOPLA, TO 3HAYEHHE OTKIOHEHHUSI KOHYCHOCTH - CO 3HAKOM ILIIOC.

N3mepenue BBITIONMHSIIOT TPU pa3a Mo Kaxaou (BEpXHEH U HIDKHEH) oOpasyroleil KoHyca
U BBIYHCISIIOT cpefHee apudmerndeckoe 3HavyeHue. V3MepeHus MpoBOAAT B JBYX OCEBBIX
cedYeHHX Kanmubpa moj yriiom 90°.

OTKJI0HEHHE OT HOMUHAJILHOTO 3HAYE€HUS KOHYCHOCTH OIIPENEISIIOT 10 (opMyJie:

AK= [(h;-h2)+(hs-hs)]-cos @ (10)
rjae h; — moka3anue MHIMKaTOpa y OOJBIIEro TOpIAa HAa HWKHEW 00pasyrolmiei (C ydeTom
3HaKa);

h, — mokazaHnue UHANKATOPA Y MEHBIIIETO TOPIla Ha HWKHEH 00pasyromein

(ycTaHaBIMBaIOT Ha HOJIb);

h; — moka3zanne MHAMKATOpa y OOJBIIEro Topiia Ha BEpXHEW oOpaszyromei ( ¢ ydeTom
3HaKa);

hy — moka3aHue uWHAMKATOpa Yy MEHBLIEr0 TOpLa Ha BepxHell oOpasyromeit
(ycTaHaBIMBAIOT HA HOJB) ;

( —yToJI YKJIOHA Pe3b0BI, TPajyc.

8.4.4.5 OpnHOBpPEMEHHO C OMpEJEICHUEM KOHYCHOCTH (Pa3HOCTH JUAMETPOB) IIO
HapY)KHOMY JHaMeTpy pPe3bObl C OJHON YCTaHOBKU MPOBOJST OIpEIesICHHE MPIMOIMHEHHOCTH
oOpasyromield KOHyca IO JIMHUM HApYXHOTO JWaMeTpa pe3bObl KaaruOpoB-IpoOOK B
cooTBeTCTBUU C 8.4.3.8.

8.5 Onmnpenesenne BHYTPeHHero aMaMeTpa pe3bObl, OBAJIBLHOCTH, KOHYCHOCTH,
NpsIMOJIMHEeHOCTH o0pa3youieil KoOHyca IO JIMHMUM BHYTPEHHEro aAuamMeTrpa pe3bObl
KaJHOpPOB-NIPOOOK

8.5.1 O0mme TpedGoBanus

8.5.1.1 Onpenenenue BHYTPEHHEr0 AUaMETpa U OBAJIbHOCTHU 110 BHYTPEHHEMY AUAMETPY
pe3b0bl  MPOBOJST B OCHOBHOM IUIOCKOCTH [UIS KaJUOpOB-IPOOOK C TPEYroJbHBIM U
TparnenenIaIbHBIM PO (UIEeM.

[Ipuwmedanue— OnpeneneHue BHyTpEHHEro AuaMeTpa U OBAJIBHOCTU 10 BHYTPEHHEMY
IMaMeTpy pe3bObl Uil KaauOpoB-IPOOOK C  TPEYrONBHBIM MPOQHIEM MPOBOIAT TOJNBKO C
ucnonb3oBanueM Y UM unu JAIL

8.5.1.2 B ciyudae, ecnu BHYTpEHHHUM JUaMeTp pe3bObl B OCHOBHOW IUIOCKOCTH W3MEPUTh
HEBO3MOXKHO (TUIOCKOCTb pacIoJio’keHa BHE pe3b0bl), uaMepenus npoo st B [1M, makcumanbHO
OJIM3KO PacIoJIOKEHHOM K IIOCKOCTH, 3a1aHHOM B H/l Ha kanuOpbl, U B KOTOPOM BUTKU PE3bObI

MMEIOT IOJIHBIN MPOQUIIb.
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8.5.1.3 OtxiioHEeHUs BHYTPEHHEro IuameTpa pe3bObl OT HOMHHAJIBHOTO 3HAYEHUS U

OTKJIOHEHUS KOHYCHOCTM [0 BHYTPEHHEMY JUaMeTpy pe3bObl, OTKJIOHEHUS OT
MPSIMOJIMHENHOCTH 00pa3yrolieil KOHyca 10 JIMHUM BHYTPEHHETO JuaMeTpa pe3bObl HE JTOJKHBI
MPEBBILIATh MPEAEIbHBIX 3HAUEHUM, YCTAHOBJIEHHBIX B HOPMATHUBHOW JIOKyMEHTAllUW Ha
KaJIMOpBHI.

8.5.2 OmnpenesieHue BHYTPEHHEro jJuaMeTpa pe3bObl, OBAJIBLHOCTH, KOHYCHOCTH,
NPSIMOJIMHEHOCTH o0pa3youleii KOHyca 10 JUHUM BHYTPEHHero auaMerpa pe3bObl ¢
ucnosb3oBanuem YUM wiau AUII

8.5.2.1 Ompenenenne BHYTPEHHETO AWaMeTpa Pe3bObl, OBATHPHOCTH W KOHYCHOCTH II0
BHYTpEHHEMY JUaMeTpy pe3bObl  KaauOpoB-MPOOOK C MCIHOJb30BAaHUEM YHUBEPCAIBHOIO
M3MEPUTENBHOTO0 MUKpockona tuna ¥YUM (nmpunoxkenne b) nmm aByxkoopamHaTHOro mpubdopa
tumna JJUIT pekomenmyercs aist kamuOpoB auameTpom 10 90 mm.

8.5.2.2 Omnpenenenue BHYTPEHHEr0 JAMAMETpa pPE3bObI MPOBOJSAT IMPOEKIIMOHHBIM
(TeHeBBIM) METO/I0M, (DOKYCHUPOBKY BU3UPHON CHCTEMBbI MUKPOCKOIA MPOBOJAAT MO IIOCKOCTH
0CEBOI0 ce4eHMsI LIeHTPOoB. DOKyCHpOBKa J10JIKHA ObITh HEU3MEHHA B MIPOLIECCE U3MEPEHHUSL.

8.5.2.3 VYcraHoBKky KaimOpa W OIpEACNICHHE TOJIOKEHUS OCHOBHOM IIJIOCKOCTH WIIH
MJIOCKOCTH M3MEPEHUS MMPOU3BOISAT aHAJIOTUYHO yKa3aHHOMY B 8.4.2.3.

8.5.2.4 Ilpu mpoBeneHUU HU3MEPEHUM B IJIOCKOCTH M3MEPEHUs 3HAUE€HUE BHYTPEHHETO
nuaMmeTrpa pe3bObl KanuOpa B OCHOBHOM IJIOCKOCTH BBIYMCISIOT C YYETOM JAEWCTBUTEIBHOTO
paccrosiHusa Mex 1y [IM1 u1 0CHOBHOM IIIOCKOCTBIO.

8.5.2.5 Cpennioro MyHKTUPHYIO JIMHHUIO IITPUXOBON CETKA COBMEMIAIOT C JIMHUEH BITaINH
npoduiis Tpaneneu1anbHoN pe3b0bl; MO0 JTUHUH IITPUXOBOM CETKH COBMELIAIOT CO CTOPOHAMHU
BIIAJIUHBI TPEYrOJbHOIO Mpo¢uis pe3bObl, yCTaHABIUBAs NEPEKPECThE LITPUXOBBIX JUHUN Ha
BlaguHe (IUIOLIaJIKE BIIAJUHBI) pe3bObl HAa OJHOM CTOpOHE KaauOpa MU CHUMAIOT OTCYET IO
OTCYETHOMY YCTPOMCTBY. 3aTeM TONEPEYHbIM IE€PEMEIIEHUEM, AHAJOTUYHO, BBIIOJIHSIOT
YCTAaHOBKY JIMHUM INTPUXOBOM CETKM Ha HIPOTHBOINOJIOXKHOW CTOpPOHE pe3bObl Kanulpa u
CHUMAIOT OTCYET MO OTCYETHOMY YCTpOWCTBY. BHyTpeHHuil numamerp pe3pObl B OCHOBHOM
IUIOCKOCTH  OMNpPEAESIOT 10 Pa3HOCTH OTCYETOB OTCUETHOTO YCTPOICTBA IMONEPEYHOIro
nepeMenieHusi. M3MepeHus BBIOJIHAIOT TPU pa3a M BBIUUCISAIOT cpeiHee apu(MeTHdyecKoe
3HaueHue. M3mepeHus npoBOIST B IByX OCEBBIX CEUEHUAX KanuOpa nmoa yriom 90°.

8.5.2.6 OmnpeneneHrne OBAJIBHOCTH, KOHYCHOCTH M MPSMOJIMHEHHOCTH oOpa3ymomen
KOHyCa 1O JIMHUU BHYTPEHHETO JMaMeTpa pe3bObl KaIHOpPOB-MPOOOK MPOBOJAT aHAJIOTUYHO
ykazaHHoMY B 8.4.2.6, 8.4.2.7 u 8.4.2.8 cooTBercTBeHHO. [Ipn onpeneneHny NpsMOIMHEHHOCTH
oOpa3yrolel KoHyca 10 JUHUU BHYTPEHHETO JuaMeTpa pe3bObl CPEIHIO MYHKTHUPHYIO JTUHUIO

IITPUXOBOM CETKA COBMEIIAIOT C TMHUEH BIAIMH PO pe3bOBbI.
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8.5.3 Omnpenenenne BHYTPEHHEro AuaMeTpa pe3bObl, 0BAJIbHOCTH M KOHYCHOCTH,

NPSIMOJIMHEHHOCTH o0pa3yiolieli KOHyca MO JUHMU BHYTPEHHEro guamMeTrpa pe3ndbl ¢
HCNO0Jb30BAHNEM CHHYCHOM JIMHEHKH

8.5.3.1 Ompenenenne BHYTPEHHETO AMAMETpa Pe3bObl, KOHYCHOCTH M OBaJbHOCTH IIO
BHYTPEHHEMY IHAaMETpPy, MPSIMOJIHMHEHHOCTH 0O0pa3yrolleil KOHyca 10 JHHHHA BHYTPEHHETO
TuaMeTpa pe3b0bl KaauOpoB-MPOOOK TPaNenenaaIbHOTO MPOGUIs ¢ UCIIOIb30BAaHHEM CUHYCHOU
JUHENKN peKOMEHyeTcs A1l KanmuopoB AuaMerpoM ot 38 1o 508 mm.

8.5.3.2 lna ompeneneHus BHYTPEHHErO JuaMeTpa pe3bObl KanuOp yCTaHABJIMBAIOT HA
CUHYCHYIO JINHEUKY B COOTBETCTBUU C 8.4.3.2 u 8.4.3.3.

[Tox xanuOp B kaHABKU pe3bObl (1101 KpaliHUE BUTKHU C TOJHBIM NPOQUIEM) YKIAbIBAIOT
JIBE TPOBOJIOYKH JTHAMETPOM M3 YHMCIIA MPEAMOYTHTENBHBIX, YKa3aHHBIX B TA0IUIIE 4.

Taonuna4 — Jluamerpsl IpoBOJIOYEK JUIs pe3bObI C TparneueuJalbHbIM NpopuiIeM

[ar pe3pObI, MM JnaMerp npoBoIoYEK, MM
3,175 1,265-1,465
4,233 1,432-1,732
5,080 1,833-2,173

[Ipumeuanue — uamerp npoBosoYeK BHIOUPAIOT U3 YCIOBUSI CBOOOJHOM YCTAaHOBKH IPOBOJIOYKY BO BIIAJAUHY
pe3rObl M obecrieueHus KacaHWsi 110 BHYTPEHHEMY JHAaMETPy U OIOPHOH CTOpoHe mnpoduis pe3bObl, MpHU 3TOM
MIPOBOJIOYKA OJDKHA BRICTYNATh HaJ HApY>KHBIM JUaMETPOM Ha BEJIMUMHY JOCTATOYHYIO AJIS IPOBEIACHUS U3MEPEHUIH.

8.5.3.3 Ha cuHycHyI0 JUHEIKY CO CTOPOHBI MaJloro Topua Kaimudpa (pucyHok 3), 6e3
KacaHMs K HEMY, YCTaHABJIHMBAIOT JBa OJOKa KOHIIEBBIX MEp IUTMHBI pa3MepoM B, kaxuerii. Ha
omoxu KM/ mnotHo k Topuy kanubpa 0e3 mepekoca YKIaAbIBalOT POJIMK, JEHCTBUTENbHBIN

auaMeTp KoToporo coorserctByer dp B ¢opmyne (10) u pasen 10 — 20 mm. OGpasyromias

pOJIMKA J0JKHA KacaThCs MAJIOr0 TOpLia Kaauopa.

[Ipumeuanue— [Jonyckaercs ykiaaaplBaTh POJIUK Ha OJMH OJIOK KOHIIEBBIX MepP JUIMHBI Pa3MepOM

By.
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Pucynok 3 — Cxema ycTaHOBKHU KajauOpa Ha CHHYCHYIO JTMHEHKY MPH ONpeaAeIeHIN
BHYTPEHHETO JHaMeTpa pe3bObl

Pa3mep B,, 6110ka KOHIIEBBIX MEp JUIMHBI I10]] POJIUK PACCUUTHIBAIOT MO (hopMyJie

B, =d., cose+ 2d, — a'p(l + sing), (11)
IZie ¢ — YroJl yKJIOHa pe3bObl, Iparyc;
«,, — TMamMeTp MPOBOJIOYECK, MM,
dp, — NeHCTBUTENBHBIN IUAMETpP POIIHKA, MM;
dz,; — HOMHUHAJIBHBIA BHYTPEHHUH JUaMeTp pe3bObl B INIOCKOCTH Majoro Topla Kaauopa,

3aJIaHHBIM B HOPMAaTUBHOMN JTOKYMEHTALUU HA KaTUOPhI WM BBIYUCIISIEMBIN 10 popMmyIie

Aoy — o — (L: - a) K, (12)
rae do,,— HOMHHAIbHBIA BHYTPEHHUHM TUaMeTp Pe3bObl B OCHOBHOM IJIOCKOCTH, MM;
L, — nefictBuTeNbHAS JUIMHA KaauOpa, OnpeielieHHas corjacHo 8.3, MM;
@ — PacCTOSTHUE OT U3MEPUTEILHOMN 0 OCHOBHOM IJIOCKOCTH KanOpa, MM;

K — HOMHMHAJIbHOE 3HAUYE€HUE KOHYCHOCTH PE3bOBbI.

[Ipumeuanue— B popmynax, 3HaueHUST TPUTOHOMETPUIECKUX (QYHKIUH (Sin, COS H T.II.)
VUUTBIBAIOT C TOYHOCTBIO JI0 IIECTOr0 JECATHYHOrO 3Haka (IIeCTb 3HAKOB TIIOCIE 3arisiTol).
[MpomexyToUyHbIE 3HAYCHUST HE OKPYIJISIOT, OKOHYATENBHBIH pE3YNbTaT OKPYIJSIOT JI0 TPETHEro

JECATUYHOr0 3HaKa (TpU 3HAKa MOCIIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.
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8.5.3.4 CBepxy BO BHAJMHY PE3b0BI B U3MEPSIEMOM CEUCHUU YKJIAIBIBAETCS MTPOBOJIOYKA

TaKOro e JnaMeTpa, KaKk 1 IPOBOJIOYKH, TIOIKIIaIbIBa€Mble MO Kaauop.

K9 HH unaukaTopa, 3aKpelyieHHOrO Ha INTAaTHBE, YCTAHABIMBAIOT Ha POJIHK, IIKAITY
HaCcTpamBalOT Ha HYJb, 3aTeM KO MH unankaTopa ycTaHaBIMBAIOT HAa MIPOBOJIOYKY y OOJIBIIIETO
Top1a (B MIOCKOCTH MAaKCUMAJIBHO MPUOIMKEHHOW K OCHOBHOM TJIOCKOCTH) KaiMOpa, CO MIKaJIbI
VMHJMKATOpa CHUMAIOT IIOKa3aHHUE.

JlomyckaeTcsi ykjiaablBaTh Ha KaauOp JBE MPOBOJIOYKH B KAHABKU CMEKHBIX BUTKOB
pe3b0Bbl, IPU 3TOM Ha IMPOBOJIOYKH KJIAJETCSI Mepa JUIMHBI, IO KOTOPOM OCYIIECTBISAIOT KOHTAKT
HAaKOHEYHHKA HW3MEpUTENbHON TroJoBKU. B 3TOoM ciywae Onok KMJ[ pasmepom B,
MOJKIJIaJbIBAEMbIN T10J] POJIUK, JOJDKEH OBbITh yBEJIMYEH Ha pa3Mep KOHIIEBOW Mephbl JUIMHBI,
YKJIabIBAEMOM Ha IIPOBOJIOYKH.

JlecTBUTENbHBIM BHYTPEHHUN IHAMETpP Pe3bObl B OCHOBHOW IJIOCKOCTH OINPEAEIAIOT,
npuOaBisis WM OTHHMMas (B 3aBUCMMOCTH OT 3HAKa IOKa3aHW) IOJIyY€HHOE IOKa3aHue K

3Ha4E€HUI0 HOMUHAJIBHOTO BHYTPEHHETO AUaMeTpa pe3bObl B OCHOBHOM INIOCKOCTH .

Ecmu mokazanne WHIMKATOpa Ha MPOBOJIOYKE OyJeT OOJbIle, YeM Ha POJIMKE, TO €ro
NpHUOABIIAIOT K 3HAYCHUIO HOMHUHAJIBHOTO BHYTPEHHETO JuameTpa pe3bObl. Eciu mokazanue Ha
ponuke Oynmer OoJiblie, YeM Ha MPOBOJIOYKE, TO €r0 OTHUMAIOT OT 3HAYCHHS] HOMHHAIHHOTO
BHYTPEHHETO JHaMeTpa pe3bObl.

V3MepeHne BBIIOTHSIOT TPU pa3a M BHIUUCIAIOT CpefHee apu(METHYECKOE 3HaYCHUE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KannOpa moj yriom 90°.

OnHOBpPEMEHHO € OMpeesieHHEeM BHYTPEHHETO JAUaMeTpa pe3bObl Ha CHHYCHOW JTMHEHKe
C OJIHOW YCTaHOBKHM TPOBOJSAT OMpEJeNICHHEe KOHYCHOCTH II0 BHYTPEHHEMY IHAMETPY pe3bOHbl,
MPSIMOJIMHEHHOCTH 00pa3yromleil KOHyca Mo JIMHUH BHYTPEHHETO TUaMeTpa pe3nObl KamnOpoB-
poOOK.

[IpoBonoukn Ha BepxHEH oOpasyromiell KanmuOpa MpU ONPENETICHUH BHYTPEHHETO
JMaMeTpa, OBAJBHOCTH M KOHYCHOCTH TI0 BHYTPEHHEMY JMAMETPy YKIAJbIBAIOT B KaHABKU
KpalfHUX BHUTKOB pPE3bObI C TMOJHBIM MpoQUIeM, TPH ONpPEOCTICHHH MPSIMOIHMHEHHOCTH
oOpasyromield KOHyca 1Mo JIMHAW BHYTPEHHETO TUaMeTpa — B KAHABKH KPAHUX BUTKOB Pe3bOBI C
IIOJIHBIM MPOQUIIEM U B CepeIHE pe3bObl Kanopa.

8.5.3.5 Omnpenenenne OBaJbHOCTH U KOHYCHOCTM IO BHYTPEHHEMY JHAMETPY,
MPSIMOJTMHEHHOCTH 00Opa3yrolell KOHyca Mo JUHUW BHYTPEHHETO JUaMeTpa pe3bObl KamnOpoB-

pOOOK MPOBOJIAT aHAIIOTUYHO yKazaHHOMY B 8.4.3.6 — 8.4.3.8.

33



I'oCT
(npoexm, nepsas peoaxyust)
8.5.4 Onpenesienne KOHYCHOCTH, NPAMOJIHHEHOCTH 00pa3yloleii KOHYca 110 JIMHUHU

BHYTPEHHEro AuaMeTpa pe3bobl ¢ ucnojb3oBanueM npudopa 481K (481 KM)

8.5.4.1 OnmnpeneneHne  KOHYCHOCTM 11O  BHYTPEHHEMY  JUaMeTpy  pe3bObl,
MPSIMOJIMHEHHOCTH 00Opa3yroliell KOHyca Mo JUHUW BHYTPEHHETO JUaMeTpa pe3bObl KaInOpOB-
MpoOOK Tparnenen1aabHoro npoduias MPOU3BOAUTCS C HUCIOJb30BaHUeM mpubopa 481K
(npuno>xenue B) uinu aHanmornyHOro no NpUHIUILY U3MEPEHUSL.

8.5.4.2 OrmpeneneHre KOHYCHOCTH [0 BHYTPEHHEMY JAMAMETPY, HPSIMOJMHEHHOCTH
oOpa3yromield KOoHyca IO JIMHUM BHYTPEHHEro JuaMeTpa pe3bObl KaluOpoB-poOOK ¢
ucnosib3oBanueM npubopa 481K (481KM) ocyiiecTBisiioT aHAJIOTMYHO yKa3zaHHOMY B 8.4.4 ¢
MIPUMEHEHHEM C(HEeprUIecKoro u3MepuTensrHoro HakoHeununka. Juamerp KO MH Bweibuparor u3
YHuCiia PEeKOMEHJOBAHHBIX JAUAMETPOB mpoBosouek no tadmune 4. Konrtakr KO UH nmomxen
OCYILIECTBJISITHCS 10 BIAJUHAM Pe3bObl (HEMOCPEICTBEHHO IO BHYTPEHHEMY AMAMETPY PE3bObI)
¥ OTIOPHOM CTOpOHE TPOdHII pe3nObI.

8.6 Onmnpenenenne cpeaHero auaMerpa pe3bObl, OBAJbHOCTH, KOHYCHOCTH,
NPSIMOJIMHEHOCTH 00pa3yolIeil KOHyca 10 JUHHUH Cpe/IHero JuaMeTpa pe3b0Obl KaJuopoB-
npoooK

8.6.1 O01mme TpedGoBanus

8.6.1.1 Omnpenenenue cpeHero AuaMeTpa U OBaIbHOCTU MO CPEAHEMY JUAMETPY Pe3bObl
IIPOBOJISIT B OCHOBHOM IJIOCKOCTH JIJIs1 KATMOPOB-IIPOOOK C TPEYTOJIBHBIM ITpoduiem.

8.6.1.2 B cnyuae, ecnu cpemHUN AWAMETP PEe3bObl B OCHOBHOM IJIOCKOCTH HU3MEPHUTH
HEBO3MOXKHO (TUIOCKOCTh pacIoJio’keHa BHE pe3b0bl), n3mepenust npoo it B [1M, makcumanbHO
NpUOIMKEHHON K OCHOBHOM IJIOCKOCTH, 33/1aHHOI B HOPMAaTUBHON JOKYMEHTALIMU Ha KaJTUOPHI.

8.6.1.3 OTKJIOHEHHUS CpEAHEro auaMeTpa pe3bObl OT HOMUHAIBHOTO 3HA4YEHUS U
OTKJIOHEHHUS! KOHYCHOCTU IO CpPETHEMY AMAMETPY PE3bObl, OTKIOHEHHS OT MPSMOJIMHEHHOCTU
oOpasyromield KOHyca 10 JIMHUM CPEIHEro JuaMeTrpa pe3bObl HE JOJDKHBI IPEBBINIATH
Ipe/iebHbIX 3HAUEHU, YCTAHOBJICHHBIX B HOPMAaTUBHOM TOKyMEHTAllMU Ha KaTHOPBHI.

8.6.2 Ompenesenue cpeaHero auamMerpa pe3bObl, OBAJbLHOCTH, KOHYCHOCTH,
NpSIMOJIMHEeHOCTH o0pa3yoleil KOHyca 1O JIMHHH CpeJHero auaMerpa pe3bObl ¢
ucnoJb3oBanuem Y UM wiau AUII

8.6.2.1 Ormpenenenue cpeaHero auaMeTrpa pe3bObl, OBAIBHOCTH W KOHYCHOCTH,
MPSIMOJIMHENHOCTH 00pa3yroliel KoHyca IO JIMHUM CPEAHEro JuaMerpa pe3bObl KaauOpoB-
MpoOOK C WCIOJIb30BAHUEM YHUBEPCATHHOTO HW3MEPHUTEIBHOTO MHUKpockona Tuna YUM
(npunoxxenue b) win nByxxkoopaunatHoro npuodopa tuna AU pekomenayercs s kaauOpoB

auaMeTpom 10 90 mm.
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8.6.2.2 Omnpenenenue CpeAHETO AUaMETPa pe3bObl C TPEYTOIBHBIM PO (HIIeM MPOBOJISAT C

NPUMEHEHUEM HU3MEpUTENbHbIX HoXxel. IIpm 3ToM  (POKYCHpOBKY BHU3UPHOM CHCTEMBI
MHKPOCKOTIAa TPOBOJIAT MO PUCKE HOXKa Kak omucaHo B 8.3.2.3. DoxkycupoBKa JOJDKHA OBITh
HEU3MEHHA B IIPOLIECCE U3MEPEHUS.

8.6.2.3 VYcraHoBKy KanumOpa U OMNpEIeiICHUE TOJIOKCHUSI OCHOBHOW IIJIOCKOCTH,
MJIOCKOCTH U3MEPEHHS MMPOU3BOISAT aHAJIOTUYHO yKa3aHHOMY B 8.4.2.3.

8.6.2.4 Ilpu mnpoBenenun usMepenuit B I[IM 3HaueHuwe cpeaHero auameTrpa pe3bObI
KaauOpa B OCHOBHOM IJIOCKOCTH BBIYMCIIAIOT C YYETOM ACHCTBUTEIBLHOTO PACCTOSHUS MEXIY
[IN 1 0CHOBHOY IIOCKOCTBIO.

8.6.2.5 Ilo neBoit 00KOBOHM cTOpoHE MPODHIIA Pe3bOBI YCTAHABIMBAIOT U3MEPUTEIBHBIN
HOX B COOTBETCTBMM C 8.3.2.2, COOTBETCTBYIOIIYIO ITYHKTHUPHYIO JMHUIO INTPUXOBOW CETKH
COBMEILAIOT C PUCKOM H3MEPUTEIBHOIO HOXa, IMPU OSTOM CpelIHsAs NyHKTUpHAs JIMHUSA
IITPUXOBOM CETKU JOJKHA HAaXOJIUThCS B MECTE€ COINPHUKOCHOBEHHUS HOXKAa C H3MEpsieMoi
MOBEPXHOCThIO, M CHUMAIOT OTCYET IO OTCYETHOMY YCTPOHCTBY.  3aTeM MOIEepEeYHbIM
MEPEMEIEHUEM COOTBETCTBYIOIIYIO MYHKTHUPHYIO JIMHUIO LITPUXOBOM CETKHM COBMELIAIOT C
PUCKOM HOa, YCTAaHOBJIGHHOTO Ha MPOTHBOIIOJIONKHOW CTOpPOHE KajiuOpa Mo JIEBOH CTOpOHE
npoduiis pe3bObl U CHUMAIOT MOKa3aHUs OTCYETHOTO yCTpoicTBa. M3MepeHus BBINIOJIHAIOT TpU
pa3a u BBIUUCIISIIOT CpefHee apupMETHIECKOE 3HaUECHHUE.

Jlanee ycTaHaBIMBAIOT U3MEPUTENBHBIN HOXK MO MPABOW CTOPOHE MPOQUIIS U BBIMOIHIIOT
aHAJIOTMYHbIE U3MEPEHMS, KaK ONMCAaHbI BbIlle. MI3MepeHust mpoBOAST B IBYX OCEBBIX CEUEHUSX
kanuoOpa noa yriom 90°.

Cpennuii nuaMerp pe3bObl B OCHOBHOM IJIOCKOCTH KallMOpa-mpoOKU ONpeAessioT M0

bopmyme
_ dmtcen

de SN (13)

rae d.n; ., — CpellHue ITuaMeTpbl, MOJyYeHHbIE MPU U3MEPEHUU pe3bObl IO MPaBOM U JIEBOM

CTOpPOHAM MPOduIs pe3bObl, MM;

F — nomnpaBka, MM, BeIUUCIIsSIEMast 110 popMyIIe

- ol
FPtznaesin~o
g : 2

F-——————= (14)

E-TCS:
rae K — HOMUHaJIbHOE 3HaYeHHE KOHYCHOCTH Pe3bObl;
F — HOMHHAJIBHBIN IIAT PE3bOBI, MM;

¢ —YroJl YKJIOHa pe3bObl, Ipayc;
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@ — HOMUHAJIBHBIN yToJI MPOQHIIsS pe3nObl, TpaIycC.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHYECKUX (PyHKIMIHA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JMACCITHYHOrO 3HaKa (MIECTh 3HAKOB IIOCIIE 3aIrsIToOM).
IIpoMeKyTOUHBIE 3HAYEHUS HE OKPYIVIAIOT; OKOHYATENIBbHBIA pE3yNbTaT OKPYIVIAIOT 1O TPETHEro
JECATUYHOr0 3HaKa (TP 3HAKa MOCIE 3alATON) B COOTBETCTBUU C MPUIIOKEHHEM M.

8.6.2.6 OmpeneneHue OBAJIbHOCTH, KOHYCHOCTHM M MPSIMOJIMHEHHOCTH o0O0pa3yromeit
KOHyca IO JIMHUU CPEJAHEro auameTpa pe3bObl KanuOpOoB-MPOOOK MPOBOJAAT aHAJIOTUYHO
yKazaHHOMY B 8.4.2.6, 8.4.2.7 u 8.4.2.8 cOOTBETCTBEHHO.

OmnpeneneHne OTKIOHEHHUS OT TPSMOJMHEWHOCTH OO0pasylomeil KoHyca MO JIMHHA
CpeIHero JmaMeTpa pe3bpObl MPOBOIAT ITyTEM COBMEIICHHS JIMHUH INTPUXOBOW CETKH C
OOKOBBIMH CTOPOHAMHU TPEYrOJIbHOTO Tpodwisi pe3pObl. [lokazaHuss CHUMAIOT 10 OTCYETHOMY
YCTPOWCTBY TOIMEPEYHOTO IMEPEMENICHNsI MHUKPOCKONAa B TPEX TOYKaX: y Majoro Topma, y
OOJIbIIIEr0 TOpIIAa W TIO CEepeArHEe IIUHBI pe3bObl KamuOpa. M3mepenws mpoBoasTcs 0e3
NPUMEHEHHsS] HM3MEPHUTEIHHBIX HOXKEH IPOCKIMOHHBIM (TEHEBBIM) METOJIOM, (OKYCHPOBKY
BU3HPHOM CHUCTEMBI MHKPOCKOTA TIPOBOJAT IO TUIOCKOCTH OCEBOTO CEUSHHS IEHTPOB
MuKpockona. @oKycHpoBKa JOJHKHA OBITH HEM3MEHHA B Tporiecce u3MepeHusi. OTKIOHEHHE OT
MIPSIMOJIMHEHHOCTH ONIpeAessitoT 1o Gopmyie (3).

8.6.3 Onmpenenenne cpeaHero jpauaMerpa pe3bObl, OBAJbLHOCTH, KOHYCHOCTH,
NPSIMOJIMHEHHOCTH oOpa3yiomieil KoHyca MO0 JIMHUM CpeIHero auaMeTrpa pe3bObl C
HCNO0Jb30BAHNEM CHHYCHOM JIMHEHKH

8.6.3.1 Ompenenenne cpeaHero aAMaMeTpa, KOHYCHOCTH W OBAJBHOCTH IO CPEIHEMY
IMaMeTPy pe3bObl, MPSIMOJMHEHHOCTH 00pa3yrollel KOHyca IO JHMHHU CPEJHErO Iuamerpa
KaJTMOpOB-NIPOOOK C HCIOJIb30BAHUEM CHUHYCHOHM JIMHEHKH pPEKOMEHAyeTcs Uil KaluOpoB
auamerpom ot 38 1o 508 M.

8.6.3.2 Jlns ompeneneHus CpeJHETo auameTpa pe3bObl KanuOp yCTaHAaBIMBAIOT Ha
CUHYCHYIO JINHEUKY B cOOTBeTCTBUU C 8.4.3.2 u 8.4.3.3.

[Ton xanuOp B KaHABKM Pe3bObI, HCKITIOYAs KpaifHHE BUTKH, YKJIAIBIBAIOT MPOBOJIOYKH,
KOJIMYECTBO KOTOPHIX yKa3aHO B TaOmume 5. JlomyckaeTcss ykiaaplBaTh KajauOp Ha JBe

IIPOBOJIOYKHU.

TabnunaS —PekoMenayemMoe KOJUYECTBO IPOBOJIOYEK, YKIIAIbIBAEMBIX 0] KaIuoOp

HomunaneHbIi tnameTp pe3bObl, MM KomnuuectBo npoBomoyex, mrT.

Tlo 73,02 4
Cs. 73,02 10 101,60
>>101,60>> 168,28
>> 168,28>> 219,08
>>219,08>> 298,45

0 N N W
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>>298,45>> 406,40 9

>> 406,40>> 508,00 10

Jliisa obecrieueHus] KOHTAKTa MO CpeAHEMY AUAMETPY Pe3bObl KaluOpa-npoOKu AUaMeTp
MIPOBOJIOYEK, YKJIAJABIBAEMBIX O] KauOp, onpeaenstoT mo Gopmyne (15) u BpiOuparoT u3 yucia

npennodTutenbHbix quameTpoB o ['OCT 2475, 61u3kux K pac4eTHOMY.

A = oz (15)

rae F — HOMUHAJIBHBIN mIar pe3n0bl, MM;
& — HOMUHAQJIBHBINA yroi mpoduiis pe3b0sbl, rpaayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMIA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JACCITHYHOrO 3HaKa (MIECTh 3HAKOB IIOCIIE 3arsIToM).
[IpoMexxyTOoUHbIE 3HAYECHUS HE OKPYIUIAIOT; OKOHYATCIBHBIA pE3yNbTaT OKPYIIAIOT 1O TPEThEro
JECATUYHOr0 3HaKa (TpW 3HAKa MOCIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.

8.6.3.3 Ha cuHyCHYI0 JTUHEWKY CO CTOPOHBI MaJOro Topra kamubpa (pucyHok 4), 6e3
KacaHus K HEMY, yCTaHaBJIMBAIOT JiBa OJI0Ka KOHLEBbIX MEp JJIUHBI pazMepoM B, kaxabiil. Ha
o6moxu KM/ mnotHo k Topiy kanubpa Oe3 mepekoca YKIaAbIBalOT POJIMK, JEHCTBUTENbHBIN

JMaMeTp KOTOPOro cooTBercTBYeT dp B dopmyne (16) u paBen 10 — 20 mm. OGpasyromias

pOJIMKa JIOJIKHA KacaTbCsl MAJIOro Toplia Kajauopa.
[Ipumeuanue— [Jonyckaercs ykiaaplBaTh POJIUK Ha OJMH OJIOK KOHIIEBBIX MepP JUIMHBI Pa3MepOM
By.
Pazmep B, 6;10Kka KOHIIEBBIX MEP JUTHMHBI MO POJIMK PACCUYUTHIBAIOT 10 (opMyIie

B, = (dy — Ad] - cos@ — dy(1 + sing), (16)
T7J€ 4 —YroJIl yKIIOHA pe3bObl, Tpaayc;
dp — NIEMCTBUTEIbHBINA TUAMETP POJIUKA, MM;
d.; — HOMHMHAIBHBIA CPEIHUI OUaMeTp pPe3bObl B IIOCKOCTH Majoro Topua Kaauopa,

3aJlaHHBIM B HOPMAaTHBHOM JTOKYMEHTALUU Ha KaTUOPbI WM BBIYUCIISAEMBIH 110 popMmyIie

ey — dop — UL: - GL:) K, (17)
rae d,,, — HOMUHAJIbHBIN CPEHUIN TuaMeTp pe3bObl B OCHOBHOM MJIOCKOCTH, MM;
L, — neiicTBuTenbHAS JUTMHA KAaTHOpa, OMPEeICHHAs COrjacHo 8.3, MM;

@ — PacCTOSTHUE OT U3MEPUTEIHHOM 0 OCHOBHOM IJIOCKOCTH KauOpa, MM;
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K — HOMHHAJILHOE 3HAYCHNE KOHYCHOCTH PE3hObI;

Ad— nonpaska, BIYUCIIIEMas 110 popmyIie

1 1"
Ad = d“(c-:ls.p-l_ag} -

\ 2/

(ctg5—te? @ -5), (18)

rd |

rA€ i, — IMaMeTp MPOBOJIOYEK, MM;
¢ — HOMUHAJIBHBIN yroJ1 poduist pe3nObl, TPaayc;
P — HOMUHAJIBHBIN TIar pe3bObl, MM.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMIHA (sin, cos U T.1I.)
VUUTBIBAIOT C TOYHOCTBIO IO IIECTOr0 JECATHYHOrO 3Haka (IIeCTb 3HAKOB TIIOCITIE 3arisiTol).
[IpomexyToUyHbIE 3HAYCHUSI HE OKPYTJSIOT, OKOHYATENBHBIH pE3YyNbTaT OKPYTJSIOT JI0 TPETHEro

JECATUYHOr0 3HaKa (TpU 3HAKa MOCIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.

Pucynok 4 — Cxema ycTaHOBKHU KajauOpa Ha CHHYCHYIO JJMHEHKY MPH ONpeaeIeHIN
CPEIHEro AuaMeTpa pe3bObl

8.6.3.4 CBepxy B KaHaBKYy pe3bObl B U3MEPSIEMOM CEUCHUHU YKJIAIBIBACTCS MPOBOJIOYKA
TaKOro e JuaMeTpa, KaK 1 IMPOBOJIOYKH, IOJIKIIaAbIBaEMbIe 110 KaIuop.

K3 UH wnamkaropa, 3aKperieHHOTO Ha INTAaTHBE, YCTAHABJIMBAIOT HAa POJIMK, IIKATY
WHJIMKATOpa HACTPAaMWBAIOT Ha HYJb, 3aTeM KO MH ycTranaBnuBaioT Ha MPOBOJIOYKY y OOJIBIIETO
TopIa (B MIOCKOCTH MAaKCUMAJIBHO MPUOIMKEHHOW K OCHOBHOM TJIOCKOCTH) KaJiMOpa, CO MIKaJIbI
MHMKAaTOpa CHUMAIOT ITOKa3aHHUe.

JlomyckaeTcsi ykiaablBaTh Ha KanuOp JIBe IMPOBOJIOYKM B KaHAaBKU CMEXKHBIX BHUTKOB
pe3b0bl, IPU 3TOM Ha MPOBOJIOUKH KJIAZETCS Mepa JJIMHBI, IO KOTOPOH OCYILIECTBISIOT KOHTAKT

KO WH wunmukaropa. B »TOoM ciaydae OJOK KOHILIEBBIX MEp JJIUHBI pa3MepoM B,
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MOIKJIAJIBIBACMBIN T10J] POJIUK, JIOJDKEH OBITh YBEIWYCH HA pa3Mep KOHIICBOW MeEphbl JUIWHBI,

YKJIaJbIBAEMOM Ha IIPOBOJIOYKH.
JleCTBUTENbHBIM CpeIHUN JIuaMeTp pe3bObl B OCHOBHOM IIJIOCKOCTU OIPEAESIOT,
npuOaBisis WM OTHHMMas (B 3aBUCHMOCTH OT 3HAKa IMOKa3aHW) IOJIyY€eHHOE IOKa3aHue K

3HAYEHHIO HOMUHAJIBHOTO CPEAHET0 TUaMeTpa pe3bObl B OCHOBHOM MJIOCKOCTH ;.

Ecnu nmokazanue MHAMKaTOpa Ha MpPOBOJIOYKE Oyner OoJjblle, YeM Ha POJIMKE, TO €ro
npuOaBisAOT K 3HAUEHHIO HOMUHAJIBHOTO CpeIHEero AuaMmerpa pe3bObl. Ecnu mokasanue Ha
posinke Oyner OOJjblle, YeM Ha IPOBOJIOYKE, TO €ro OTHUMAIOT OT 3HAUY€HUS HOMHHAIBLHOTO
CpeIHero AuameTpa pe3bOsbl.

W3mepenue BBIMOJHAIOT TPU pa3a M BBIUUCISIIOT cpeiHee apupMeTHUYecKoe 3HaYCHHE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KalnOpa moj yriom 90°.

OAHOBpPEMEHHO C ONPEJEIIEHUEM CPEJHEro JuameTpa pe3bObl Ha CUHYCHOM JIMHEHKE C
OJIHOM YCTaHOBKHM IPOBOJAT OIpPEAEICHHE KOHYCHOCTH IO CpEIHEMY JAUaMEeTpy pe3bObl,
MPSIMOJIMHENHOCTH 00pa3yrolleil KoHyca IO JIMHUU CPEIHEro JauaMerpa pe3bObl KainuOpoB-
poOOoK.

8.6.3.5 OrmpeneneHue OBAIBHOCTH M KOHYCHOCTHU IO CpPEIHEMY IUAMETPY pE3bObI,
MPSIMOJIMHENHOCTH 00pa3yroliel KoHyca IO JIMHUM CPEIHEro JauaMerpa pe3bObl KanuOpoB-
pOOOK MPOBOJIAT aHAIIOTUYHO yKazaHHOMY B 8.4.3.6 — 8.4.3.8.

8.6.4 Onpenesienne KOHYCHOCTH, MPSIMOJIMHEHHOCTH 00pa3yloliell KOHyca 10 JHHUM
cpeaHero quaMeTpa pe3b0Obl ¢ HcNoJb30BaHueM npudopa 481K (481 KM)

8.6.4.1 OnpeneneHne KOHYCHOCTU MO CPEJHEMY IUAMETPY Pe3bObl, MPSIMOIMHEHHOCTH
oOpasyroiell KoHyca 1o JJMHUK CPEIHETO ThaMeTpa pe3bObl KaaTuOpOB-MPOOOK MTPOU3BOIUTCS C
ucnoJsib3oBanueM npudopa 481K (npunoxenue B) ninn aHagoruuHoro no NpUHLKITY U3MEPEHUS.

8.6.4.2 OrmpeneneHre KOHYCHOCTM IO CpeIHEMY JUaMeTpy, MpsSMOJIMHEHHOCTH
oOpa3yromieid KOHyca [0 JIMHMM CPEJHEro JuameTpa pe3bObl KaauOpoB-mpoOOK ¢
ucnosib3oBanueM npubopa 481K (481KM) ocyliecTBiAIOT aHAIOIMYHO yKa3aHHOMY B 8.4.4 c
MpUMEHEHHEM C(epHUuecKOro M3MEpPUTENIbHOT0 HaKOHEeYHHKa. BriOop auamerpa chepuueckux
K9 HH ocymecTBiasioT aHaJIOTMYHO BBIOOPY JIuamMeTpa MPOBOJIOYEK, MPUMEHSEMbIX IpU
M3MEpPEHUU Ha CUHYCHOMW JIMHEWKe, U3 4Yucia NpeAnoyTuTenbHbiX quamerpoB no 'OCT 2475,
Haubosee Onu3kux K paccuutaHHbM 1o ¢opmyne (15). Kacanne KO MH ¢ GoxoBeiMu

CTOPOHAMHU MPO(UIIS PE3bObI TOJDKHO OCYIIECTBIIATHCA 110 JIMHUU CPEIHETO IUaMeTpa pe3bObl.
8.7 Onpenesienue mara pe3b0bl KAJIMOPOB-NIPOOOK

8.7.1 O0me TpedGoBanus

[lar pe3bObl KaaMOpPOB-MPOOOK M3MEPSIOT MapaielbHO OCH PE3bObl, B OJIHON OCEBOM
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MJIOCKOCTH | TI0 OJTHY CTOPOHY OT OCH Pe3b0bI, Ha JIFOOBIX COCEAHUX BUTKAX PE3bOBI C MOJTHBIM

npoduiieM U Ha BCEW UIMHE Pe3bObl C MOJHBIM MpoduieM (HaKOIUIEHHBIH mmiar). M3mepenus
MIPOBOJIAT B JIBYX OCEBBIX CEUEHUsAX Kanbpa nmox yriaom 90°.

[Ipu wu3mepennn 1mara pe3pOBl MapauiebHO oOOpasyromeld KOoHyca pe3b0oBOM
MIOBEPXHOCTH, [OJIyUEHHOE 3HAa4Y€HHE JOJDKHO ObITh IEpPEecUYuTaHO B  HAIpPAaBICHUH,
napajyuieIbHOM OCU PE3bOBI.

OTkioHEeHHs Mmara pe3bObl OT HOMHUHAJIBHOTO 3HAYEHUS HE JOJDKHBI IPEBBIIATH
Mpe/ielbHbIX 3HAUEHU, YCTAHOBJICHHBIX B HOPMAaTUBHOM TOKyMEHTAlMU Ha KaJTHOPBHI.

8.7.2 Onpenesienue mara pe3bobl ¢ ucnojb3osanuem Y UM uniam JTUIIT

8.7.2.1 Ompenenenue mara pe3pObl  KATHOPOB-MPOOOK €  HCIOJIB30BAHHEM
YHUBEPCAJIbHOTO HM3MEPUTEIBHOIO MuUKpockona Tuna YHWUM (mpunoxenue b) wnnm
AByXKoopauHaTHoro npuodopa tuna JAUII pexkomenayercs it KanuOpoB JuamMeTpoM A0 245 MM.
Kanu6pei-npoodku nuamerpom csbime 100 MM gomyckaercs NpoBEPSTH MO0 OTJIUBKE.

8.7.2.2 Onpepenenue mara pe3bObl KATMOPOB-MPOOOK HA MUKPOCKOIIE B 3aBUCUMOCTH OT
HE00X0IMMOM TOYHOCTH U3MEPEHHUS TPOBOJAT C MPUMEHEHHEM UJIH 0€3 U3MEPUTEIbHBIX HOXKEN.
[TorpemHocTH M3MEpEeHHs] HAa MMKPOCKONE METOJOM OCEBOTO CeYeHUs (C NPUMEHEHHEM
U3MEPUTENbHBIX HOXEH) U MPOEKIIMOHHBIM (TEHEBBIM) METOJIOM (0€3 M3MEPUTENIbHBIX HOXKEH)
MIPUBEACHBI B IPUJIOKEHUU b.

IIpu wu3MepeHHsX HAa MHUKpOCKOoNe Oe3 MPUMEHEHHs] U3MEPUTEIbHBIX HOXKEH
(OKYyCUPOBKY BHM3UPHOW CHCTEMBl MMKPOCKOINA IMPOBOJAT IO IUIOCKOCTH OCEBOIO CEYEHHUS
LIEHTPOB, C MPUMEHEHUEM U3MEPUTEIbHBIX HOXKEW — [0 PUCKE HOXKA Kak onucaHo B §8.3.2.3. [Ipu
U3MEpEHUsAX Ha CTOJ€ MHKPOCKOINA MO OTIMBKE (POKYCHUPOBKY BHU3UPHOI CHUCTEMBI IPOBOJST
IyT€M HAaCTPOUKH Ha PE3KOCTh U300pakeHus u3MepsieMoil mopepxHoctu. MOKycHUpOBKaA JOJDKHA
OBITH HEM3MEHHA B MPOIIECCE N3MEPEHUSL.

Ompenenenue mara pe3pObl KATUOPOB-TPOOOK HA MHUKPOCKOIE MPOBOAST BIOIb OCH
pe3bOBL.

8.7.2.3 Jlns onpeneneHus mara pe3bobl KanuOp ycTaHABIMBAIOT B IIEHTPAaX MUKPOCKOIIA
TaK, 4TOObI MaJIbIi TOpEI] KaIuOpa HaxoJuIIcs CIIpaBa.

[Ipy u3MepeHHMH METOJOM OCEBOTO CEYEHMSI W3MEPUTEIbHBIH HOX HPUBOIAT B
COTIPUKOCHOBEHHE C OOKOBOHM CTOpPOHOW mpoduias pe3bObl, OOpameHHOW K HaOIr0IaTelro.
CoOTBETCTBYIONIYIO JIMHHUIO IITPUXOBOM CETKHU COBMEILAIOT C U300paKEHUEM PUCKH HOXa, IIPU
9TOM CpeAHssl MYHKTUpHas JIMHUA IOTPUXOBOW CETKU [JOJDKHA HAaXOJUThCI B MeECTe
CONPUKOCHOBEHMSI HOXKa C U3MEPSIEMOM MOBEPXHOCThI0. OTCUEThl CHUMAIOT 1O MPOJIOJILHON U

MOTIEPEYHON IITKaJIaM Mpuoopa.
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[Ipy m3MepeHUN TEHEBBIM METOJOM KOJIOHKY MHKPOCKOINA HEOOXOIUMO HAKJIOHUTH B

COOTBETCTBYIOILLYIO CTOPOHY Ha YToJl MoAbeMa Pe3bObl , ONpeAesieMblil 1o popmyrie

o = 1125 ; (19)

o

rae P — HoMuHanbHBIN mar pe3b0bl, MM;

tl,, — HOMUHAJIbHBIN CPETHUM TUAMETP PE3bOBI, MM.

B cnydae mnosiyueHUS HEIOCTaTOYHO UETKOrO MH300pakeHUs MNpopuMiIs, KOJOHKY
MHUKpPOCKOTIa HAKJIOHSIOT B CTOPOHY YBEJIMYEHMSI MJIM YMEHBIIEHUS yIJla MOAbeMa J0 MOJTy4YeHuUs
HauboJIee YeTKOTO N300pakeHUsI PO PUIIS.

CpenHIo JIMHUI0 HITPUXOBOW CETKHM COBMEUIAIOT C 00pa3yrolleil TeHEeBOro KOHTYpa
OOKOBOM CTOPOHBI TPO(HUIA M CHUMAIOT OTCUETHI IO MPOJOJHHOM M TONEPEYHON MIKajaM
npuodopa.

3areM KapeTKy HpOJOJBHOIO IEpEeMELEeHUsl MEpPEeABUTaloT Ha paccTosHue A, MM,
KapeTKy IIONEpeyHOro TMepeMelleHus - Ha paccrosHue B, MM, COOTBETCTBYOILKE
HOMHMHAQJIBHOMY 3HAQUEHMIO IIara pe3bObl Ha HM3MEPSIEMOM YYacTKE U PACCUUTHIBAEMbIE IIO
¢dopmynam (20) u (21) COOTBETCTBEHHO.

A=F-n, (20)
=10 -n-tang, (21)
rjae P — HOMUHaJIbHBIN 1Iar pe3bObl, MM;

N — KOJIMYECTBO BUTKOB, MCKAY KOTOPBIMHA ITPOBOAAT U3MCPCHUS;

@ —yroJ YKJIOHa pe3bObl, Tpaayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMIHA (sin, cos U T.1I.)
VUUTBIBAIOT C TOYHOCTBIO JI0 IIECTOr0 JECATHYHOrO 3Haka (IIeCThb 3HAKOB TIIOCIE 3allsiTol).
[IpomexyToUyHbIE 3HAYCHUST HE OKPYTJISIOT, OKOHYATENBHBIH pE3YyNbTaT OKPYTJSIOT JI0 TPETHEro
JECATHYHOrO 3HaKa (TPH 3HAKa MOCIIE 3aISITOH) B COOTBETCTBUY C IIPUIIOKEHHEM M.

3aTeM JOTIOJHUTEIBHBIM TIEPEMEIICHUEM KapeTKH B TPOJIOJHHOM HANpPaBJICHUH
NOOUBAIOTCS COBITAJICHUSI COOTBETCTBYIONICH JIMHUM MITPUXOBOM CETKH C M300paKEHUEM PUCKU
HOXKa WJIM C 00pa3yrolieil TEeHEBOro KOHTypa UM CHUMAIOT MOKa3aHUS IO MPOJOJIbHON IIKae
npuodopa.

OTkioHEeHHE 1Iara pe3bObl Ha M3MEPSIEMOM Y4YacTKE OINpEeAeNsieTcss 3HauYeHUEeM

AOIOJIHUTECIBbHOI'O NCPEMCIUICHN A KapCTKH.
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M3mepenune BBIMONHSIOT TPU pa3a M BBIYUCISAIOT CpelHee apu(MeTHdecKoe 3HadeHUE.

W3mepenust mpoBOAST B JABYX OCEBBIX CEUEHMSIX KanuOpa moja yrioMm 90° mo mpaBbIM U JIEBBIM
CTOpOHAM TIPOQHIISL.

JleiicTBUTENbHOE 3HAYEHHE IIara pe3bObl OMpeNeNsioT, mpulaBiss WM OTHUMas (B
3aBUCHUMOCTU OT 3HAaKa) IOJIyYeHHOE OTKJIOHEHHE MLIara K 3HAYEHWI0 HOMHUHAJIBHOTO IIara
pe3bOBL.

8.7.2.4 Omnpenenenue 1mara pe3bObl KaauOpPOB-MPOOOK € TPEyroJIbHBIM MpoQuiieM Ha
MUKPOCKOTI€ TEHEBBIM METOJIOM JOIyCKAeTCs MPOBOJUTH CIIEAYIOUIUM 00pa3oMm:

KamuOp-npoOky ycTaHaBIMBAIOT B IIEHTPAX MHUKPOCKOIMA TakK, YTOOBI MaJIbIii TOpEI]
KanuOpa Haxoawics crpasa. [Ipu ycTaHOBICHHON Ha HyJb YIJIOMEPHOM LIKaje, IepeMelieHHeM
KapeToK MHKpPOCKONa B TPOJOJBHOM M IONEPEYHOM HAIPaBICHUH, COBMELIAIOT JIMHUHU
IITPUXOBON CETKH C OOKOBBIMH CTOpPOHaMH Tpoduiisi pe3pObl (pUCYHOK S5). 3HaUYeHHWE mIara
pe3b0bl Ha U3MEPSEMOM Y4acTKE OIPEEIIAIOT Pa3HOCTHIO OTCUETOB MO MPOJOJIBHOM HIKaJe.

W3mepeHue BBINONHSIOT TPU pa3a M BBIYUCIAIOT CpelHee apu(pMeThyeckoe 3HaueHHUE.

W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KalnOpa moj yriom 90°.

P-n

A

Pucynok 5 — Cxema uzMepeHus mara pe3b0bl ¢ TpeyroJibHbIM NpopuieM
Ha MUKPOCKOIIE€ TEHEBBIM METOJIOM

8.7.2.5 Omnpenenenue mara pe3pObl KaTuOPOB-IPOOOK HA MHKPOCKOTIE IO OTIMBKE
IIPOBOJIAT:

- YCTaHOBUB OTJMBKY B CHEIMaJIbHOM IpucnocobnseHuun (nmpuioxenue E) B meHTpax
MHUKPOCKOTIa, IIPH 3TOM OCh pe3b0bl MapaiesbHa MPOJI0JbHOMY IIEPEMEIICHUIO CTOA;

- pacrojio)KUB OTIMBKY Ha CTOJI€ MHKPOCKONA TakMM 00pa3oM, uToObl 0Opazyroriast
BEPIIMH WIK BHAJUH Npopuiis pe3b0bl COBMEIIANIAch C JMHUEH MITPUXOBON CETKH MUKPOCKOIA,
YCTaHOBJIEHHOM Ha HOMHMHAJILHOE 3HAUEHUE Yrila YKJIOHA KOHYCa KOHTPOJIUPYEMOil pe3bObl.

Crioco0 U3roTOBIIEHUS OTIMBKU C Pe3b0bl KanuOpa-mpoOKU MpUBEIEH B MPHIOKEHUU E.

W3mepenuss mo OT/IMBKE MPOBOJATCS B IUIOCKOCTH, OJMU3KOH K JMAaMETPaJbHOW IUIOCKOCTH
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pe3pboBoro kamuOpa. OrmpezneneHne 1mara pe3bObl MO OTIUBKE MPOBOISAT aHAJIOTHYHO

yKazaHHOMY B 8.7.2.3 u 8.7.2.4.

8.7.3 Onpenesienue mara pe3bobl ¢ HCNOJIbL30BaHueM npudopa 481K (481 KM)

8.7.3.1 Onpenenenne mara pe3bObl KATMOPOB-MPOOOK MTPOU3BOAUTCS C MCTIOJIb30BaHUEM
npubopa 481K (npunoxenue B) unm aHanoruyHoro no NpUHIUILY U3MEPEHHUSL.

8.7.3.2 Omnpenenenue niara pe3bObl KannOpo-npodok Ha npubdope tuna 481K (481KM)
BBIIIOJIHAIOT 1O OO0pa3ylolIMM, pAaclojaraéMblM TOPHU30HTAJIbHO (MapajyiesIbHO  JIMHHUH
U3MepeHus Mpuodopa) ¢ MPUMEHEHHEM CUHYCHOTO YCTpOHCTBa nmpudopa. YCcTaHOBKY KaiauOpa Ha
MPEeIMETHYIO IUTUTY NpUbopa U HACTPONKY CHHYCHOI'O YCTPOMCTBA OCYILECTBISIOT aHAJIOTUYHO
yKazaHHOMY B 8.4.4.3.

IIpu onpenenenuu mara pe3posl npudopom 481K (481KM) ucnonb3yor chepuueckue
U3MEepUTENbHbIE HAKOHEUHUKH, BHIOOp AMAaMeTpa KOTOPBIX OnpeiAenseTcss npoduiemM pe3nobl u
aHaJIOTMYeH BBIOOpPY JMaMeTpa MPOBOJIOYEK, NMPUMEHSEMBIX NPU H3MEPEHWH Ha CHHYCHOMU
nuHeiike. g pe3b0sbl ¢ Tpanenen1aibHbIM MpoduiieM JuaMeTp W3MEpPUTEIbHbIX HAKOHEYHUKOB
BBIOMPAIOT U3 YKCJIAa PEKOMEHJOBAHHBIX TUAMETPOB MPOBOJIOYEK MO TadmuIe 4, 1 pe3bObl C
TPEYroJbHbIM Hpo(dUIeM JIUaMETp H3MEPUTEIbHBIX HAKOHEYHHKOB BBIOMPAIOT M3 UHCIA
npeanoututenbHbiX guamerpoB mo ['OCT 2475, naubonee OMM3KMX K PACCUMTAHHBIM TIO
dbopmyne (14).

8.7.3.3 Ilpu omnpenenenun mara pe3pObl Ha npubope 481K (481KM) KO UH,
YCTAQHOBJICHHBI B KaHAaBKY pe3bObl, NODKEH KOHTAKTUPOBATH C OOKOBBIMH CTOPOHAMH DPE3bObI
TPEYrojbHOTO MNPOPUIS IO CpelHEMY IUaMeTpy IpU H3MEPEHUHM KaiuOpa € TpeyrojbHbIM
npoduieM pe3bObl, MO0 MO0 BHYTPEHHEMY JUAaMETPy U ONOPHON CTOPOHE MpOoQuisl pe3bObl, MpH
U3MepeHHnH Kanubpa ¢ TpanenenaaIbHbIM IpoduiIeM pe3bOobl.

[IpunaB onHOM K3 oOpa3yromMX (BEpXHEW WM HUXKHEH) ropru3oHTaIbHOE mosioxkeHue, KO
WH npuBoIsST B KOHTaKT C U3MEPSIEMON MOBEPXHOCTHIO (MPEINPUHUMAEMbIE MPH 3TOM JIEHCTBUS
AQHAJIOTUYHBI ONMUCaHHBIM B 8.4.4.4). 3HaueHue mara pe3pObl HAa HM3MEPSEMOM Y4YacCTKE OIl-
PEAETSAIOT Pa3HOCTHIO OTCYETOB IO U3MEPUTEIILHOMY YCTPOUCTBY MprOopa.

W3mepenue BBIMOJHSIOT TPU pa3a M BBIYUCISIIOT CpelHEe apu(PMETHUECKOe 3Ha4YCHHE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KalnOpa moj yriom 90°.

W3mepenus mara pe3pObl Ha mnpubope 481K (481KM) BbINOJHSIOT mHapauieibHO
oOpasyrolieil KoHyca pe3pObl, MOITOMY TOJYyYCHHOE 3HAYCHHE Iara pe3bObl JTOHKHO OBITh
MIEPECYUTAHO B HAIIPABJICHUH MapaJIeIbHOM OCU pe3bObl 1o (popmyrie

P =F -cuse, (22)

rae /’; — NEHCTBUTENBHOE 3HAYEHHUE 1Iara Pe3bO0bI 10 JIMHUHM, apalIeIbHOK OCH Pe3b0bl, MM;

43



I'oCT
(npoexm, nepsas peoaxyust)
/*)— W3MEPEHHOE 3HAa4yeHWEe IIara pe3bObl 0 JIMHWY, MapajulelbHON 00pa3syromeld KoHyca

pe3bObI, MM;

@ —yroJ YKJIOHa pe3bObl, Tpaayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMIHA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JACCITHYHOIO 3Haka (IMIECTh 3HAKOB IIOCIIE 3arsIToi).
IIpoMexkyTOUHBIE 3HAYEHUS HE OKPYIVIAIOT; OKOHYATENIBbHBIA pE3yNbTaT OKPYIVIAIOT 1O TPEThEro
JECATUYHOr0 3HaKa (TpU 3HAKa MOCIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.

8.7.4 Onpeneienne 0TKJIOHEHUS HAKOIJIEHHOI' 0 1Iara pe3bobl

[Ipu onpeneneHrny OTKIOHEHHS HAKOIUIEHHOTO IlIara pe3bObl MPOBOIST U3MEPEHUS MEXKITY
MIEPBBIM U IMOCJIEAHUM BUTKAMH Ha 33JaHHOM JUIMHE pe3bObl KanuOpa. OTKIOHEHHE HAKOIIEHHOTO
1iara pe3bObl BHIYMCIISIOT KaK Pa3HUILy MEXKY JEHCTBUTENbHBIM 3HAYEHNEM HAKOILJIEHHOTO I1ara U
MIPOU3BEICHUEM HOMHHAIBHOIO 3HAYEHMs Iara U KOJIMYECTBA BUTKOB, Ha KOTOPBIX IPOBOJAT
M3MepeHus, o Ghopmyiie

AP = Pygon — P 1, (23)
THE /0 - JEHCTBUTENBHOE 3HAYEHUE HAKOIUIEHHOTO Iara pe3bObl, M3MEPEHHOE Ha 3aJIaHHOM

IUTAHE, MM

P — HOMUHAJIBHBIN 1Iar pe3b0bl, MM;

1 — KOJIMYECTBO BUTKOB, HA KOTOPBIX ITPOBOJIAT U3MEPEHUSL.

8.8 Omnpenesienne reoMeTpu4ecKuX MNapaMeTpoB 3JeMEeHTOB Npoduiasi pe3bObl
KaJHOpPOB-NIPOOOK

8.8.1 O0mme TpedoBanus

8.8.1.1 Ompenenenne reoMeTpPUUYECKUX IMapaMETPOB 3JIEMEHTOB Mpoduis pe3nObl
KaJIMOPOB-TIPOOOK OCYIIECTBIISIIOT OJTHOBPEMEHHO C OMpE/IeNIeHHEM I1ara pe3bObl He MEHEe YeM
Ha TpeX BHTKAaX, PACIOJIOKEHHBIX y TOPLOB M IOCEpeAHHE KanulOpa C HCIOJIb30BAHUEM
YHUBEPCAJIbHOTO HM3MEPUTEIBHOIO MuUKpockona Ttuma YHWUM (mpuwioxenue b) wnm
nByxkoopauHaTHOTO mpudopa tuna JUIT ans xanmubpor aumamerpom mo 245 mm. KanuOpei-
npoOku pazmepoM cBeiie 100 MM gomyckaeTcs MpoBepsITh 10 OTIIMBKE (mpuiioxeHue E).

8.8.1.2 OrmpeneneHusi reoMeTpPUYECKUX MapaMeTPOB 3UIEMEHTOB Mpoduias pe3bObl
MPOBOJAT TPU YCTAHOBKE KaluOpa-MpoOOKM B IEHTpPaX MHUKPOCKOMA TaKUM 00pa3oM, YTOOBI
MaJiblid TOpel] KanuOpa HaxoIuJIcs CripaBa.

Omnpenenenre reoOMETpUUYECKUX MapaMeTpPoB AJIEMEHTOB Mpoduis pe3bObl MO OTIMBKE

IIPOBOJIAT, YCTAHOBUB €€ Ha MUKPOCKOIIE B COOTBETCTBUH ¢ 8.7.2.5
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8.8.1.3 OrmpexneneHne TreoMETPUUYECKUX TAPAMETPOB JIIEMEHTOB Npoduiis pe3nObl

KaJTMOpOB-IPOOOK HAa MHUKPOCKOIE MPOBOAAT METOJOM OCEBOTO CeueHUs (C NpPUMEHEHHEM
U3MEPUTENbHBIX HOXKEW) U MPOEKIIMOHHBIM (TEHEBbIM) METOI0M (0€3 U3MEPUTENbHBIX HOXKEN).

[Ipu u3MepeHusIXx Ha MUKPOCKOTIE B IIEHTpax 0e3 MPUMEHEHUs] U3MEPHUTENIbHBIX HOXKEH
(OKYyCUPOBKY BHM3UPHOW CHCTEMBl MMKPOCKOINA IMPOBOJAT IO IUIOCKOCTH OCEBOIO CEYEHHUS
LIEHTPOB, C IPUMEHEHUEM U3MEPUTEIBHBIX HOKEH — [0 PUCKE HOXa Kak onucaHo B 8.3.2.3. [Ipu
M3MEpPEHUsX Ha CTOJ€ MHKPOCKOINA MO OTIMBKE (POKYCHUPOBKY BHU3MPHOI CHUCTEMBI IPOBOJAT
IIyT€M HACTPOMKHU Ha PE3KOCTh M300pakeHUs U3MepaeMoi oBepXHOCTU. DOKYCHPOBKA AOJDKHA
OBITH HEM3MEHHA B MPOIIECCE N3MEPEHUSL.

JUia monydeHus: HaubOosee YETKOTO H300pa)KeHHsl IpPU OMNpPENENICHUU [apaMeTpoB
npoduis pe3pObl B IEHTPAX MUKPOCKOTA 0€3 M3MEPUTETHHBIX HOXKEH, HEOOXOIUMO KOJIOHKY
MHUKpPOCKOTIa HAKJIOHHUTh B COOTBETCTBYIOLIYID CTOPOHY Ha YroJl, paBHbI yIiIy MOJbeMa
BUHTOBOM JIMHUU pe3bObl KanuOpa o, onpenenseMbiii mo ¢opmyne (19). B cnyuyae nmosyuenus
HEJ0CTAaTOYHO YETKOro HU300pa’keHusi Npoduiisi, KOJOHKY MUKpPOCKOIA HAKIOHSIOT B CTOPOHY
YBEJIMYEHUS WM YMEHBILIEHUS yrja MmojabeMa 0 MOJydeHHUs HauboJjee 4eTKOro M300paKeHHs
npoduis.

8.8.1.4 OrTkinoHEHHUS TEOMETPUYECKHX [apaMeTpPOB 3JIEMEHTOB Npo¢uist pe3bOsbl
(OTKJIOHEHHMsI yriia HakjJIOHa OOKOBOM CTOpPOHBI MPOQUIISA, OTKIOHEHUS OT MPSMOJIMHEHHOCTU
OOKOBBIX CTOPOH MNPOQMIL, OTKIOHEHHUS BBICOTHI NPOGdUISA, OTKIOHEHHUS TOJIIMHBI BUTKA,
OTKJIOHEHUS IIMPUHBI BHAJMHBI, OTKJIOHEHHUS PaJUyCcOB CKPYIJIEHHS U pa3MepoB (acok) oT
HOMHMHAJIBHOTO 3HAYEHUS! HE JOJDKHBI MPEBBINIATh MPEAEIbHBIX 3HAYEHHM, YCTAHOBJIEHHBIX B
HOPMAaTUBHOH JTIOKyMEHTallUU Ha KaauOpBbl.

8.8.2 Onpenenenue yriia HakJoHA 00KOBOI CTOPOHBI NPOPUJIs pe3bObl

[Ipu onpenenenun yria HakjioHa OOKOBOW CTOPOHBI IPO(UIIs pe3bObl TOBOPOTOM CETKU
YTJIOMEPHOU TOJOBKU CPEAHIOI0 JIMHUIO IITPUXOBOM CETKA COBMEIAIOT C 00Pa3yrOIIei CTOPOHBI
npoduiiss pe3bObl (PUCYHOK 6), COOTBETCTBYIOIIYIO JIMHUIO IITPUXOBOM CETKH C PUCKOU
M3MEPUTEIIPHOTO HOXKa W CHUMAIOT OTCUET MO YIJIOMEPHOW IIKaje. YTOJ HakJIOHa OOKOBOM
CTOPOHBI MpPOGWIs pPe3bObl ONpEeAesioT IOKa3aHUEM YIJIOMEPHOM IIKajlbl MUKPOCKOIA.
W3mepenue BBIMNOJHSAIOT TPU pa3a U BBIYMCIAIOT CpelHee apuQMeTHUecKOoe 3HayeHHE.
W3mepenust mpoBOAST B JABYX OCEBBIX CEUEHMSIX KanuOpa moja yrioMm 90° mo mpaBbIM U JIEBBIM
CTOpOHAM TIPOQHIISL.

Jljis UCKITFOUEHUS MTOTPEIIHOCTH MepeKoca IpU YCTaHOBKE KanuOpa B LEHTPAxX, MPOBOJAAT
U3MEpEeHUsl Ha TeX K€ BUTKaX Ha MPOTHBOIOJIOKHOW cTopoHe KanubOpa. Jlis 3Toro xaperky
MONEPEYHOr0 MEPEMELEHUS TIEPEBUTAOT 10 MOSBJICHUS B I0JI€ 3pEHUS MPOTHUBOMIOJIOAKHOTO

BUTKa WJINW BIIaIWHBbI pC3B6BI U IPOBOIAT AHAJIOTUYHBIC HW3MCEPCHMHA. PaccuurtniBarot Cpe€aHuc
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3HAYEHUs Ui JIEBOM U IIPABOW CTOPOH yIJla HakjioHa O0KOBOM cTopoHbl poduis. [TomyueHHbie

CpCAHUC 3HAYCHUA ITIPUHHUMAIOT 3a I[GflCTBHTG.HLHI:I@ S3HA4YCHUA YIJIOB HAKJIOHA OOKOBBIX CTOpPOH

npoduiis pe3pobl Kanuopa.

a 0

Pucynok 6 — Cxema uzMepeHus yria HakjioHa O0KOBOI CTOPOHBI Ipodus

8.8.3 Ompenesienne 0TKIOHEHHS OT NPAMOJHHEHHOCTH OOKOBBIX CTOPOH Npoduist
pe3b0bI

[Ipu onpeneneHny OTKIOHEHUS OT MPSMOJIUHENHOCTH OOKOBBIX CTOPOH NMPOQUIIs pe3bObl
KanuoOpa-npoOKH Ha yriIOMEpPHOM T'OJI0BKE MUKPOCKOIIA YCTaHABIMBAIOT HOMUHAJIBHOE 3HaUCHHE
yria HakjioHa O0KOBOI CTOPOHBI Mpoduis pe3bobl. CpeHIOI0 MYHKTUPHYIO JIUHUIO IITPUXOBOM
CETKH COBMEMIAIOT C MPEAINO0JIaracMbIM NPSIMOJIUHENHBIM Y4aCTKOM OOKOBOI CTOPOHBI MPOQUIIs
(mo yudactkam HaubOojee OJM3KUM K BepIIMHE M BraguHe BuTka). [lpm u3MmepeHun c
MPUMEHEHHUEM HOXKEH COOTBETCTBYIOLIYIO JIMHUIO IITPUXOBOM CETKM COBMEIIAIOT C
M300paKEHUEM PUCKU HOXKa, IPU ATOM CPEIHSS MyHKTUPHAS JIMHUS IITPUXOBOM CETKH JOJDKHA
HaXOJUThCSI B MECTE€ CONPUKOCHOBEHMSI HOXa C H3MepseMoil mnoBepxHocThio. [lo 1mikane
IPOJIOJILHOTO MEpPEMEIICHNUs CHUMAIOT II0Ka3aHUs. 3aTeM MpPOJOJIbHBIM IepeMeElIeHHEM
COBMEILAIOT CPEJHIO JIMHUIO IOTPUXOBOM CETKM ¢ Haumbojee yAaJeHHON TOYKOU
HENpPSIMOJIMHENHOTO yJacTka O0KOBOW CTOPOHBI MPOQUIIL U CHUMAIOT BTOPOM OTCYET IO LIKaje
MIPOJIOJILHOTO TepeMelieHns. Pa3HOCTh OTCYETOB MO IIKaje MPOAOJIBHOIO IEepeMeleHUs,

YMHOXEHHas Ha cos o (KOCHHYC yIJia HaKJIoHa OOKOBOW CTOPOHBI TPO(uIIs pe3rObl) onpeaesisieT

BEJIMYMHY OTKJIOHEHHS OT MPSAMOJIMHEHMHOCTH OOKOBOM CTOPOHBI Mpoduiis pe3nosl. M3mepenus
MPOBOJAT TPHU pa3a U BBIYUCIAIOT cpelnHee apudmeTudeckoe. M3mepeHus mpoBOAAT B JBYX
OCEBBIX CEUEHUX KanuoOpa o yriioM 90° 1o npaBbIM U JIEBBIM CTOPOHAM MPOQUIIS.

8.8.4 Onpenenenue BbIcOTHI NPOpUIIS Pe3bObI

[Ipu omnpexneneHun BBICOTHI Npoduias pe3bObl H300pakeHHE BHUTKA pacloJiararoT
CUMMETPUYHO CpEJHEH NyHKTUPHOM JIMHUM IITPUXOBOM CETKH, JUHHUIO IITPUXOBOM CETKH

COBMEIIAIOT C JTUHUEH BEPIIUH MPOGUIs pe3b0bl M CHUMAIOT IMOKAa3aHUE IO IIKaJIe TOTIEPEUHOTO
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MepeMeIeHus. 3aTeM IMOTEePEeYHBIM MEPeMEIICHUEM COBMEMIAIOT JIMHUIO IITPUXOBOW CETKH C

nuHUeW BmaguH mnpoduias pe3nObl. BricoTy mpodwumis pe3pObl ONMpenessioT M0 Pa3HOCTH
MOKa3aHUI OTCYETHOI'O YCTPOMCTBA MONEPEYHOIO MEPEMELLIEHUSI.

W3mepenue BBIMOJHSIOT TPU pa3a M BBIYUCISIOT CpelHEe apu(PMETHUECKOe 3HAa4YCHHE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KannOpa moj yriom 90°.

8.8.5 Onpenesienne paguycoB CKpyrijaeHuil U pacok npopuiisa pe3bObl

8.8.5.1 [ns ompexneneHus paanycoB CKpyryieHHH u ¢dacok mpoduist pe3bObl JTHHUN
LITPUXOBOM CETKH MOABOJAT K KOHTPOJUPYEMOMY PaJANYCy CKpPYIJIEHHs WM (packe Tak, YTOObI
MEPEeKPECTUE HAXOJWJIOCh y BEpPUIMHBI Yrja IepecedeHusi oOpa3ylolluX IUIOMIaJKU BEpUIMHbBI
WM BIAJUHBI U CTOPOHBI MPOUIISL.

8.8.5.2 BepmmHy yria oOmnpenenstoT, COBMEMAs CPEIHIOK ITYHKTUPHYIO JIMHUIO
LITPUXOBOM CETKM € OOKOBOI CTOPOHOW, a TOPU3OHTAJIBHYIO JIMHHMIO IUTPUXOBOW CETKU C
IJIOIIAIKOW BEpIIMHBI WM BHaJuHBL [lepekpecTre ITMHUN IITPUXOBOW CETKH YCTAHABJIMBAOT
TaK, 4ToObl MpPHU IMOBOPOTE CETKU, JUHUM IITPUXOBOM CETKH COBMEIIAIUCH C H300paKeHUEM
00enx CTOopoH yria (CTOpoHa MPOQWIs U TUIONIAJAKA BEPIIUHBI WIJIM BIIAJIMHBI), TTOTIEPEMEHHO,
0e3 He0OX0IMMOCTH CMEIIeHUs U300pakeHus 1o JIt00oi u3 koopauHart. [Ipu 3ToM, oTcueTsl 1o
IKajgaM OPOJOJBHOTO UM IMONEPEYHOro  IEepeMEIIeHHMs] MHKPOCKOIA  COOTBETCTBYIOT
KOOpJMHATaM BEpPUIMHBI YIJIa.

8.8.5.3 Ompenenenne pamdyca CKpPYIJICHUS BBIMOJHAIOT C MPUMEHEHHUEM MPOQUIBLHON
panyCcHOM TroOJIOBKM, YCTAaHOBJIEHHONW Ha Mukpockon. [logbopom coBmemiaroT n300pakeHue
KOHTYpa pajiuyca CKpyrieHus: npoQuiis pe3bObl ¢ JIMHUAMU, HAHECEHHBIMU Ha CETKE paJNnyCHOM
TOJIOBKU. 3a JEWCTBUTEIBHOE 3HAUCHHE pajnyca CKPYIJIEHUs MNpOoQuiis pe3bObl MPUHUMAIOT
3HaYeHHue pajuyca NpoduiIbHON painyCHON rOJIOBKM MUKPOCKOIA, YKa3aHHOTO HaJl Jyroi.

8.8.5.4 Paamycel ckpyrieHuil mnpoduis pe3bObl  U3MEPSIOT METOJIOM  OOKaTKH.
[lepexpecTtue IUMHUI ITPUXOBOM CETKU YCTaHABJIMBAIOT TaK, 4TOOBI MPHU MOBOPOTE CpeaHEn
JMHAHA IITPUXOBOM CETKM KOHTYp CKPYIJIEHHUS COBMEHIAICS C OJHOM M TOW XK€ TOYKON
IITPUXOBOM JIMHUM CETKU. [[eCTBUTEIbHOE 3HAYEHHE paauyca OIPEICISIOT MO Pa3HOCTH
KOOpPJUHAT NEPEKPECTUs JIUHHUM IITPUXOBON CETKH M TOUYKM KOHTYpa paauyca B HAIpaBJIEHUU
JAHHOM KOOPJIMHATHI.

8.8.5.5 Ilpu ompeneneHun pazMepa U yrjia Qackud BeEpIIMHY Yrja, MNpU KOTOPOM
KOHTpoJIHpyeTcs: dacka, OMpeesaioT aHaIOTHYHO yKa3zaHHOMY B 8.8.5.2. Pa3HocTh mokazanuii
OTCYETHOTO YCTPOMCTBA MPOJOJIBHOTO MEPEMEUICHUs] MHKPOCKONa IpU COBMEILEHUU
MEpPEeKPecTusl JIUHUM MITPUXOBOM CETKU C BEPUIMHOW yIyla W C TOUKOM mepecedeHus (acku c
Hapy)XHbIM WJIM BHYTPEHHUM JHaMETpOM  pe3bObl  KanuOpa  ompenenser  pasmep

KoHTpospyemoit (acku. Ilpu onpenenennn yria ¢acku CpPeIHIO JHUHHUIO IITPUXOBOM CETKH
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COBMEMIIAIOT C oOpa3yromieil (acku, BETUYHMHY yIJIa OINPENENSIOT 10 TOKA3aHHWI0 YIrIIOBOM

mikaibl. Mi3MepeHue BBIOMHAIOT TPU pa3a U BHIYUCISAIOT Cpe/iHee apu(pMeTHyecKoe 3HaUeHUE.

8.8.6 Onpenesnenne TOMNMMHBI BUTKA M IIMPUHBI BIAJAMHBI NPOPUJIA pe3b0Obl

8.8.6.1 OmpeneneHue TONIMHBI BUTKAa WIM UIMPUHBI BOAJAUHBI Ipoduias pe3bObl 1o
IUIOLIA/IKE BEPIIMHBI WM BIIAJUHBI MPOBOJAT HapaliedbHO ocu pe3bObl. [lnomanka BepuInHbl
WM BIAJMHBI OFpaHUYEeHA paJuycaMu CKpyriieHui win gackamu. Bepuiuny yria onpeaensior B
coorBercTBUM ¢ 8.8.5.2. Pa3HOCTP KOOpAMHAT BEPIIMH YIVIOB IO NPOJOJBHON IIKAJE
MHUKpPOCKOTa COOTBETCTBYET JEHCTBUTEIbHOMY 3HAUECHUIO IIMPHUHBI IJIOMIAJKU BEPUIMHBI WM
BIIQJIUHBI.

8.8.6.2 OmpeneneHue TONIMHBI BUTKAa WIM UIUPUHBI BOAJAUHBI Tpoduis pe3bObl Mo
CpeAHEN JINHUY NIPOBOAAT NapaJlJIEIbHO OCH PE3bOBI.

[lo TeneBomy wn3o0OpaxkeHuto mpoduins pe3bObl B cOOTBETCTBHM ¢ 8.8.4 ompenenstor
NEUCTBUTENbHOE 3HAUEHUE BBICOTHI MPOQIISL U BHIYHUCISAIOT €€ MOJIOBUHY (TOJIOKEHUE CpeaHe
JUHUM). 3aTeM, IEPEKPECTUE JIUHHUM IITPUXOBOU CETKU NEPEMELIAIOT OT BEPLIMH WM BIIaJUH Ha
BEJIMYMHY ITOJIOBUHBI BHICOTHI MPOQUIISL 10 CpEAHEN JIMHUU BUTKA y OJTHOM M3 OOKOBBIX CTOPOH
npoduis (pucyHok 7). IIpoosibHBIM HEepeMenieHHeM NEepEeKpecTHEe COBMEIalT ¢ OOKOBOM

CTOPOHOM MPODUIIA U CHUMAIOT OTCUET 10 MIKaJIe TPOI0JIHHOTO MTEPEMEIIICHHUSL.

Pucynok 7 — Cxema u3aMepeHusl TOJNIUHBI BUTKA WIHM IUUPUHBI BIAJAUHbI IPOPHIIS
3areM KapeTKy IpPOJOJIBHOTO IE€PEMELICHUs MEPEeABUIaloT Ha PAcCTOSHUE (14, MM,

COOTBCTCTBYIOIICC HOMHWHAJIbHOMY 3HAYCHUIO TOJIMIWHBI BUTKA WJIW IIHUPUHBI BIIaIUMHBI HpO(l)I/IJ'ISI

pe3bObl, KapeTKy MOMEPEYHOr0 TMEPEMEIICHHSI — Ha PAacCTOSHUE L., MM, PacCUMTHIBAEMOE IO

bopmyme
hs = by -tar g, 24)

rae by — HOMMHAJIbHOE 3HaY€HUE TOIIMHBI BUTKA WM IIUPUHBI BOAAUHBI TPOGUIIS pe3bObl, MM;

@ —yroJ YKJIOHa pe3bObl, Tpaayc.
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[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMHA (sin, cos U T.1I.)

YYIUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JACCITHYHOrO 3Haka (MIECTh 3HAKOB IIOCIIE 3aIrsIToM).
IIpoMexyTouHble 3HAYEHUS] HE OKPYIJISAIOT; OKOHYATEIbHBIA PE3yJNbTaT OKPYIJISIIOT JO TPEThEro
JECATUYHOr0 3HaKa (TpU 3HAKa MOCIIE 3aIATON) B COOTBETCTBUU C MPUIIOKEHHEM M.

3areM JIONOJIHUTENIbHBIM II€pEMEUICHHEM KapeTKu B IMPOJOJbHOM HAaINpaBiICHUH
NOOMBAIOTCA COBMEUICHUSI NEPEKPEeCTUsl JIMHUM IMITPUXOBOM CETKH € OOKOBOIl CTOPOHOI
npouiis U CHUMAKOT OTcyeT. Pa3HOCTh OTCUETOB MO IKalle MPOJOJBHOTO IMepeMelleHUs
COOTBETCTBYET JI€HCTBUTEIBHOMY 3HAYEHHUIO TOJIIUHBI BUTKAa WM ILIMPUHBI BIAJUHBI IO
CpeaHEN JTUHUM.

W3mepeHue BBINOIHIIOT TPU pa3a M BBIYUCIAIOT CpelHee apu(pMeThyeckoe 3HaueHHUE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KannOpa moj yriom 90°.

8.8.7 Onpenesnenue BeJIMUMHBI CpPe3a BepIIMHBI TPEYT0JbHOr0 Npoguiis pe3bobl

[Ipu ycTaHOBIEHHOW Ha HYJb YIJIOMEPHOH LIKAJE, NEPEMEIICHUEM KapeTOK MUKPOCKOIIA
B [IPOJIOJILHOM U NONIEPEYHOM HaIlpaBJI€HUH, COBMEUIAIOT JIMHUU IITPUXOBOM CETKH C OOKOBBIMU
CTOPOHAMU BEpILIMHBI Npoduis pe3bObl COrjJacHO PUCYHKY 8 a. BennuuHy cpes3a BepIIMHBI
TPEYroJIbHOTO MPOQUIIA pe3bObl ¢ OIPENEIAIOT, KAK Pa3HOCTh OTCUETOB IO IIKaje MONEPEYHOTO
IepeMENIEHUs] IIPM HA4YaJIbHOM PACIIOJIOXKEHUN NEPEKPECTHS JIMHUM IITPUXOBOM CETKM M HA
IIoUiake BepUIMHbl Npoduis. V3MepeHHe BBHINOJIHSAIOT TPU pa3a U BBIYUCISIIOT CpeaHEe
apudmernueckoe 3HaueHue. M3mepeHus mpoBOIAT B JABYX OCEBBIX CEUEHHSIX KanuOpa moj

yriaom 90°.

Pucynok 8 — Cxembl U3MepeHUs BETUUMHBI Cpe3a BEPIIUHBI, IIUPUHBI U CUMMETPUYHOCTH

KaHaBKH TPEyrobHOro npoduis pe3nobl
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8.8.8 Onpenenenne MMPHUHBI U CHMMETPUYHOCTH KAHABKHU TPEYroJbHOI0 npoguis

pe3b0bI

HupuHy ¥ CUMMETPUYHOCTh KaHAaBKH TPEYroJbHOro Mpo¢uiist pe3bObl XapaKTepU3yeT

BEJINYMHA bfz (pucynoxk 8 6). Ilpu ycTaHOBIIEHHON Ha HyJIb YIJIOMEPHOM MIKaie,

MEPEMENIEHUEM KapeTOK MUKPOCKOTA B MPOJOJIBHOM U MONIEPEYHOM HANPABIECHUH, COBMEILIAIOT
JUHAUA IITPUXOBOM CETKU C OOKOBBIMH CTOPOHAMHU BIATUHBI TPOQPMIST PEe3bObl COTJIACHO

pucynky 86. CHUMAIOT IOKA3aHHE Xy 10 OTCYETHOMY YCTPOMCTBY MPOJOJIBHOIO IEPEMEICHUS.

3arem MMPOAOJBbHBIM MEPEMECIICHHUEM IMOOYCPEAHO MTOABOJAT MEPECKPECTUC K CTOPOHAM KaHABKH,

CHUMAIOT OTCYETHI Xpp H X PasHoctH cpenHero u KpailHMX OTCYETOB PAaBHBI JEHCTBUTEIbHBIM

NEK®
sHaueHmsM P f 2, PA3HOCTb KPAllHMX OTCYETOB PaBHA JACHCTBUTEIBHOMY 3HAYCHHIO b.

W3mepenue BBIMOJHIIOT TPU pa3a U BBIYUCISIIOT CpeiHEe apU(PMETHUECKOe 3HAYCHHE.

N3mepenuss mpoBOIsAT B JBYX OCEBBIX CEUCHHSIX KanuOpa mopn yriom 90°. JlelicTBUTENbHBIC

P/5 m b He IOKHBI NPEBBINIATH HPEICIbHBIX 3HAUYCHHIl, YCTAHOBJICHHBIX B

3HaA4YCHUA

HOPMAaTUBHOH JTIOKyMEHTAllUU Ha KaauOphlI.

8.9 OmpenesieHue NePpHEHAUKYJISIPHOCTH HM3MEPUTEIbHON IJIOCKOCTH KaJudpa-
NPOOKH K 0CH pe3b0bl HJIM 0CH Padoueil MOBEPXHOCTH

Onpenenenre NepreHIUKYIIPHOCTH U3MEPUTEIBHOM TIOCKOCTH KanuOpa-npoOKH K OCH
pe3b0bl UK ocu paboueil MOBEPXHOCTH (VIS INIaJKUX KaJIMOPOB-IIPOOOK) MPOBOISAT:

- Ha YHHUBEpCAJIbHOM H3MEpUTEIBbHOM MuKpockore tuna YUM (mpunnoxenue b) mnm
nByxkoopauHaTHOM npubope tuna JUII ¢ npuMeHeHrneM n3MepuTeNIbHbIX HOXKEH Ui KaluOpoB
TUaMeTpoMm 110 245 mwm;

- Ha mpubope IIb (mpunoxenwe M) ¢ mpuMeHEHHEM TEXHOJOTHMYECKOM OMPABKH H
W3MEpUTENIbHOM roJI0BKH ¢ eHou aenenus 0,001 mwm;

- Ha cnenuaibHoM mpucnocodnaenuu tuna bB-812 (mpunoxenue K) nns kanubpos, He
MMEIOLIUX LEHTPOBBIX OTBEPCTUH.

Jliia onpenenenns NepneHIuKyIspHOCTH U3MEPUTENIbHOM IIIOCKOCTH K OCH Pe3bObl WM
ocu palouell TOBEPXHOCTH KanuOp-MpoOKy YyCTaHAaBIMBAIOT B ILIEHTPaX MHUKPOCKOIA WU
npubopa [1b. U3mepurenbHplii HOK HA MUKPOCKOTIE WJIM HAKOHEYHUK WHIUKATOPHOW TOJIOBKH
Ha npubope [1b ycranaBiauBalOT Ha WM3MEPUTENBHYIO IJIOCKOCTh KaiuOpa y BHEIIHEro Kpas
TOpLA, CHUMAKT TIOKa3aHWs II0 OTCYETHOMY YCTPOMCTBY HPOJOJIBHOIO IEPEMEIICHUS
MHUKPOCKOTIa WJIK UHIMKATOPHOM royioBKe npudopa. 3aTeM Kajaudp NOBOPAaYMBAIOT B LIEHTpaX Ha

180° u cHumaroT mnoka3aHus. Pa3HOCTP OTCYETOB NPOAOILHOW IIKaJbl MHUKPOCKONA WM
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M3MEpUTENBHON ToJIoBKH npubopa I1b, monaydeHHBIX MpU JBYX B3aHMMHO IPOTHBOIIOJIOKHBIX

(mox yrmom 180°) momnokeHMsIX KaymOpa OompenessieT YABOCHHOE 3HAYCHUE OTKIOHEHHS OT
NEPIIEHANKYISIPHOCTH HM3MEPUTEIBHON TUIOCKOCTH KaauOpa—TIpoOKH K OCH Pe3bObl HMIIM OCH
paboyeil MOBEpXHOCTH.

V3MepeHne BBIMOJHSIOT TPH pa3a M BBIYHCISIIOT CpeqHee apudMeTHdeckoe 3HauCHHE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUIX KanuOpa nmoa yriom 90°.

OTKIIOHEHHS OT MEePHEHANKYIIPHOCTH HM3MEPUTEIHHON IUIOCKOCTH KaauOpa-mpoOKH K
ocH pe3bOBl WM OCH pabodell MOBEPXHOCTH HE JOJDKHBI MPEBBIIATH MPENEIbHBIX 3HAUCHHH,
YCTaHOBJICHHBIX B HOPMATHBHOM TOKYMEHTAIIMH HA KAITUOPHI.

8.10 Onpenesienue mara pe3b0bl KATHOPOB-KOJIEI]

8.10.1 O0umue TpedboBaHuUA

[Ilar pe3pObl KaTMOPOB-KOJEI U3MEPSIOT MapaUIeIbHO OCH PE3bObI, B OJHOM OCEBOIt
IIJIOCKOCTH | TI0 OJIHY CTOPOHY OT OCH pe3bObl, Ha JIFOOBIX COCEAHUX BUTKAX Pe3bObl M HA BCEH
JUIMHE Pe3b0bl € MOIHBIM Mpoduiem (HakomaeHHbIN mar). M3Mepenus npoBoasT B IByX OCEBBIX
ceUYeHMIX Kanubpa oy yriom 90°.

[Ipu wu3mepennn 1miara pe3pOBI MapauIebHO oOOpasyromeld KOoHyca pe3n0oBOM
MOBEPXHOCTH, TIOJYYEHHOE 3HA4YCHHWE JOJDKHO OBITh TIEpecUYMTaHO B  HAIpPaBICHUH,
napajyuieIbHOM OCU PE3bOBI.

OTkiioHeHHs mIara pe3bObl OT HOMHHAJIBHOTO 3HAYEHHUS HE JOJDKHBI IIPEBBIIIATH
MpeeNbHBIX 3HAYCHHH, YCTAHOBJICHHBIX B HOPMAaTHBHOW JIOKyMEHTAIIMN Ha KAJIMOPHI.

8.10.2 Onpenenenne mara pe3n0nbl ¢ ucnoab3oBanueM npudopa 481K (481KM)

Ompenenenue mara pe3b0bl KATHOPOB-KOJIEI TPOU3BOIUTCS C UCIIOIB30BAaHUEM MPpUOOpa
481K (npunoxenue B) unm aHanoruyHoro no NpUHIMUILY U3MEPEHHUSL.

Onpenenenue mara pe3pObl KanuOpos-kosen Ha mnpubope tuma 481K (481KM)
BBITIOJTHSIOT 110 00pa3ylonIiM KOHYyca pe3bObl, pacroyiaraéMbM TOPH30HTAIBHO (MapajuIeibHO
JUHAM W3MEpeHus npubopa) C TOMOINBI0 CHHYCHOTO YCTPOWCTBa MpUOOpa aHaJIOTUYHO
yKa3aHHOMY B 8.7.3.

[Ipu onpenenennu mara pe3pObl npudopom 481K (481KM) m3mepeHus: ocyliecTBISIOTCS
napajieNIbkHO 00pa3yromieil KOHyca pe3bObl U MOJyUYeHHOE 3HaUeHHE I1ara pe3bObl JT0DKHO OBITH
[IEPECYUTAHO B HAIIPABJICHUHU NTApaJUIEIbHOM OCH Pe3b0bl 1o Gopmyse (22).

8.10.3 Onpenenenne mara pe3bobl KAJIUOPOB-KoJIel ¢ ucnoab3oBanuem Y UM nian
JUTIIT

Ompenenenue 1mara pe3pObl KaaTUOpPOB-KOJICII C HCIIOJIb30BAHMEM YHHBEPCAIBHOTO
U3MepuUTeNbHOro Mukpockomna tuna YUM (npunoxenue b) wim aByxxkoopauHaTHOroO mnpuodopa

tuna JUII npoBoasT o OTIIMBKE.
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OmimBKa JO/DKHA OBITH YCTaHOBJCHAa B IIGHTPAX MHKPOCKONA B  CICIHAILHOEC

npucnocobnenue (mpwiokenue E), mpu sToM oCh pe3pOBbl MapajuiesibHa MPOJA0JILHOMY
MIEPEMEILEHUIO CTOJIa, JINOO pa3MelleHa Ha CTOJIE MUKPOCKOIIa TaK, 4YToObI 00pa3yolias BEpIINH
Wi BOaguH npoduias pe3bObl coBMeEIIajgach € JIMHMEH IITPUXOBOM CETKHM MHKpPOCKOINA,
YCTaHOBJIEHHOM Ha HOMHMHAJILHOE 3HAUEHUE Yrila YKJIOHA KOHYCa KOHTPOJIUPYEMOil pe3bObl.

Crioco0 U3roTOBIIEHUS OTIMBKU C pe3bObl KaauOpa-KoJiblia MPEeACTaBIEH B MPUIOKEHUH
E. W3mepenust mo oTiIMBKE IMPOBOASTCS B IJIOCKOCTH, ONM3KOM K JAMaMETpalIbHOM IIOCKOCTU
pe3pboBoro kamuOpa. OrmpezneneHne 1mmara pe3bObl MO OTIWBKE MPOBOISAT aHAJOTHYHO
yKazaHHoMY B 8.7.2.3 u 8.7.2.4.

8.11 Omnpenesnenne reoMeTpuYecKHX MNapaMeTpPOB 3JIeMEHTOB Npoduias pe3bObl
KaJMOpPOB-KOJIeL

OmnpeneneHre reoMETPUYECKUX IMAapaMETPOB 3JIEMEHTOB NpoQuiis pe3bObl KaauOpoB-
KoJiell (yriia HakJIoHa OOKOBOUW CTOPOHBI MPOQMIISL, OTKIOHEHUS] OT MPSIMOJMHEMHOCTH CTOPOH
po@uisi, BEICOTHI MPO(UIIS, paIuycoB CKPYIJIEHUH U pacok nmpoduiis pe3bObl, TONIUHBI BUTKA,
IIMPUHBI BIIAJMHBI, Cpe3a BEPIIWHBI, IMIMPUHBI U CUMMETPUYHOCTH KAaHABKH) IMPOBOJAT IIO
OTJIMBKE, YCTAHOBJIEHHOM B IEHTpaX MHKPOCKONA C MPUMEHEHHEM CHEIHaIbHOTO
MIPUCTIOCOOJIEHUS WJIM HAa CTOJIE MUKPOCKOIa B cOOTBETCTBUH C 8.7.2.5. Crioco0 MpUroToBICHUS
OTJIMBKH B MPUCIIOCOOTIEHUH C pe3bObl KammOpa-KoJblia U TpeOOBaHUs K OTIMBKE MPUBEJICHBI B
npwioxxenun E. M3MepeHue reoMerpuueckux MapamMeTpoB 3JIEMEHTOB Npouist pe3bObl
KaJIMOPOB-KOJICT] MPOBOIAT aHAJIOTMYHO YKa3aHHOMY B 8.8.

OTKJIOHEHHS TEOMETPUYECKHX MapaMeTpoB 3JIEMEHTOB Npoduias pe3bObl KanuOpoB-
Kojen (OTKJIOHEHHMsl yrja HakJoHa OOKOBOM CTOpPOHBI MNpPOQUIIsA, OTKIOHEHHUS OT
MPSIMOJIMHEHHOCTH OOKOBBIX CTOPOH MPOQWISA, OTKJIOHEHHUS BBICOTHI TPOQHIS, OTKIOHCHHS
paanycoB CKpYIJIEHUS U pa3MepoB (hacoK, OTKIOHEHUS TOJIIMHBI BUTKA, OTKIOHEHUS LIUPHUHBI
BIIQJMHBI) OT HOMHHAJILHOTO 3HA4YCHUs HE JOJDKHBI MPEBBINIATH TPENCIbHBIX 3HAYCHUH,
YCTaHOBJICHHBIX B HOPMATHBHOM JTOKYMEHTAIIUH HA KAITAOPHI.

8.12 OmnpenesieHne KOHYCHOCTH U NMPSMOJMHEHHOCTH 00pa3youieil KoHyca pe3bObl
KaJMOpPOB-KOJIeL

8.12.1 O0uue TpedboBaHuA

[Ipu omnpeneneHuu KOHYCHOCTH M NPSAMOJIMHEWHOCTH OOpasyronieil kKoHyca pe3nObl
KaJIMOpPOB-KOJIELl UCHOJB3YIOT U3MEPUTEIbHbIE HAKOHEUHUKH co chepuueckumu KO, nuamerp
KOTOPBIX 3aBUCUT OT KOHTPOJUPYEMOIO Mapamerpa U MNpoQuiis KOHTPOJIUPYEMOW pe3bOoBOi
MTOBEPXHOCTH.

[Ipu onpeneneHUu KOHYCHOCTH IO CpPEeIHEMY JHAMETPy Pe3bObl U MPSMOJMHEHHOCTH

oOpa3ymoliell KOHyca MO JIMHUM CPEIHEro auameTpa pe3bObl (sl pe3bObl C TPeyroiabHbIM
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npoduiem) kamuOpos-kojen auameTp chepudeckoro KO3 MH ompenensitor B COOTBETCTBHH C

8.6.3.2 aHaOrM4HO BHIOOPY IUaMeTpa MPOBOJIOYEK /I U3MEPEHHUS CPETHErO TUaMeTpa Pe3bObl.
Kacanue KO HUH ¢ 60okxoBbiMH cTOpoHaMU ITPOdUIst pe3b0bl JOKHO OCYIIECTBIIATHCS 110 TMHUU
CpeIHero AnameTpa pe3bObl.

[Ipu onpeneneHr KOHYCHOCTHU 110 BHYTPEHHEMY JUAMETPY pe3bObl U MPSIMOJIMHEHHOCTH
oOpa3ymolel KoHyca 10 JIMHUYA BHYTPEHHETO JuaMmeTpa pe3bObl (A1 pe3bObl ¢ TPEyroJibHbIM U
TpaneneuaIbHeIM npodunem) auametp chepuyeckoro KO MH BeIOuparoT ucxos u3 ycioBHs
obOecnieueHus rapantupoBaHHoro kacanus KO WH c Bepmmuoil BuTka pe3pObl. [lomyckaercs
npumensaTs MH, npennazHaueHHble 1J11 U3MEPEHUS 110 JIMHUU CPETHET0 AUaMeTpa.

[Ipu ompeneneHrr KOHYCHOCTU IO Hapy>KHOMY JUAMETPy pe3bObl U MPSIMOIMHEHHOCTH
oOpa3yrolel KoHyca 110 JMHUM HapYKHOTO JuaMeTpa pe3bOsbl (i pe3bObl ¢ TpaneueuJalbHbIM
npoduiemM) auameTp CHEpPUUYECKOr0 HW3MEPHUTEIBHOIO0 HAKOHEYHWKAa BBIOMpAIOT M3 YHCIIA
PEKOMEHJ0BAHHBIX JAUAMETPOB IPOBOJIOUEK MO Tabiuue 4, UCX0Asl U3 YCIOBHUS 00ecredeHUs
onHoBpemeHHoro kacanus KO MH ¢ BnaauHo# 1 onopHO# cTopoHOM podusis pe3bObL,.

OTKJIOHEHUST KOHYCHOCTHU (10 HapyXHOMY, BHYTPEHHEMY WM CpPEIHEMY AUaMETpPY)
pe3b0bl, OTKJIOHEHHS OT HNPSIMOJIMHEHMHOCTH oOpasyroliell KoHyca (IO JIMHMM HapyXHOTO,
BHYTPEHHETO WJIM CPEJHEro JAUaMeTpa) pe3bObl HE JOJKHBI MIPEBBIIATH MPEIEIbHBIX 3HAUSHUH,
YCTaHOBJIEHHBIX B HOPMATUBHON JOKYMEHTAIIMH Ha KaJUOpBI.

8.12.2 OnpenesieHne KOHYCHOCTH M NIPSIMOJIMHETHOCTH 00pa3ylolleil KOHyca pe3b0bl
¢ ucnojib3oBanuem npudopa 481K (481KM)

Ompenenenre KOHYCHOCTH U MIPSIMOJIMHEHMHOCTH 00pa3yrolie KoHyca pe3bObl KaanuOpoB-
KOJIeI] MPOU3BOAUTCS € UCIOJIb30BaHueM pubopa 481K (nmpumnoxenue B) mim aHanoruaHoro no
MPUHLUITY U3MEPEHHUSL.

Ompenenenre KOHYCHOCTH U MPSMOJIMHEHHOCTH 00pa3yrolieil KOHyca pe3b0bl KaTnOpoB-
kojeny Ha mnpubope tuma 481K (481KM) BbIMONHAIOT MO0 00pa3ylolUM KOHYca pe3bObl,
pacrnojlaraéMbIM TOPU30HTAJIBHO C IOMOIIBIO CHHYCHOTO YCTpPOWCTBAa MpUOOpa aHaJIOrMYHO
yKazaHHOMY B 8.4.4.

8.12.3 OnpeneieHe KOHYCHOCTH M NIPSIMOJIMHEHOCTH 00pa3ylollell KOHyca pe3b0bl
€ HCIO0JIb30BAHNEM CHHYCHOM JTMHEHKH

8.12.3.1 OmpeneneHne KOHYCHOCTU U IPSIMOJIMHEMHOCTH 00pasyromieil KoHyca pe3bObl
KaJTMOpOB-KOJIELl C HCIOJIb30BAHUEM CHUHYCHOM JIMHEHKH pPEKOMEHAyeTcs [Uisl KaluOpoB
nuameTpom cBeimre 140 mm.

8.12.3.2 Jlna omnpeneneHuss KOHYCHOCTH M TPSMOJMHEHHOCTH 00pasyromiel KoHyca
pe3b0bl KamuOp YCTaHABIMBAIOT HA CHUHYCHYIO JIMHEMKY TakK, 4TOObI C YIMOPOM CHHYCHOM

JMHEWKH KOHTaKTHUpPOBaJa IUIOCKOCTh Majoro TOpla KauumOpa-koibla. [lid mpenoTBpalleHus
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CMEIICHHS TIPH HM3MEPEHUSAX, KaauOp 3aKpeIuIIioT MPHKHUMOM K TOBEPXHOCTH JIMHCUKH W

YIIOPHOH IJIaHKe 0e3 TIPOCBETOB H MEPEKOCOB.
CuHycHYI0O JMHEWKY yCTaHAaBJIMBAIOT HAa Yroj YKJIOHA pPe3bObl ¢ KOHTPOJIMPYEeMOU

pe3b0bl Ha MOBEpPOYHOHM MuMTe ¢ nomoiubio Onoka KMJ[ pasmepom B, pacCuuTaHHBIM IO

bopmyme
B, =L, sing, (25)

rae L, — NeHCTBUTENBHOE PACCTOSHUE MEXKIY OCAMHU POJMKOB CHHYCHOM JIMHEHKH, MM,

@ —YroJl YKJIOHa pe3bObl, rpajyc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHUYECKUX (PyHKIMHA (sin, cos U T.1I.)
VUUTBIBAIOT C TOYHOCTBIO JI0 IIECTOr0 JECATHYHOrO 3Haka (IIeCTh 3HAKOB TIIOCIE 3allsiTol).
[MpomexyToUyHbIE 3HAYCHUST HE OKPYIJISIOT, OKOHYATENBHBIH pE3YyNbTaT OKPYIJSIOT JI0 TPETHEro
JECATHYHOrO 3HaKa (TPH 3HAKa MOCIIE 3aISITOH) B COOTBETCTBUY C IIPUIIOKEHHEM M.

[Ipu sTOM 0Opasyromias KoHyca pe3bObl Kaaudpa (BEepXHss UM HUXKHSSA, B 3aBUCUMOCTH

0 TOTO, IOJI KAKOW POJIMK IMOJJIOKEH OJIOK M3 KOHLEBBIX MEp JJIUHBI pa3MepoM B;) NpUHUMaET

TOPH30HTAIFHOE TIOJIOXKECHHUE.

[Tockonmpky kamuOp Oa3upyeTcs Ha CHHYCHOM JIMHEWKE Mo rpybo o0paboTaHHOMY
TUaMeTpy, BO3MOXHO, 4YTO oOpasyiomias KOHyca pe3pObl Kaaubpa 3allMeT He CTPOro
TOPU30HTAIBEHOE TTOJIOKEHNE OTHOCUTEIILHO TOBEPOUHOH THTHL [lapannensHocTh oOpasyromieit
KOHyca pe3bObl KaTuOpa OTHOCUTEIHHO IOBEPOYHOH IUIUTHI IMPOBEPSIOT C MPHUMCHCHHEM
HHAUWKaTOopa, 3aKpCIJICHHOIO B IITATHBC. Pa3znoctr nmokazanuii HHIWKaATOpa Yy OOJIBILIIETO U
MaJIOTO TOPIIOB KaTMOpa XapakTepu3yeT OTKIOHEHUE OT MapauIeIbHOCTH 00pa3yromeil KoHyca

pe3b0bl kanubpa. B 3Tom ciydae HeoOXonMMO CKOppekTHpoBaTh pasmep B, Onoka uz KMJ|

MyTeM €ro YBEIMYEHUS WIH YMEHBIIEHUS TakuM oOpa3oM, dYTOOBI OTKIOHEHHE OT
MapajuieTbHOCTH  oOpasyiomeid KOHyca pe3bObl KaauOpa OTHOCHUTEIBHO IOBEPXHOCTH
MOBEPOYHOM TIIUTHI He npeBbiano 0,05 MM Ha JuMHE Kanuopa.

N3menenue pasmepa B, On0Ka KOHLEBBIX MEp JUIMHBI MPOU3BOAST HAa BEIUYUHY B,

BBIYUCIISIEMYIO TIO (hopMyJie

L
b —_"™"P .§h
e Lnapa:: 2
(26)

rae L, — neiicTBUTENBHOE PACCTOSIHUE MEXKY OCSIMU POJIMKOB CHHYCHOM JIMHEHKH, MM;
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Luapan — ACUCTBUTENBHAS JJIWHA, HA KOTOPOM IPOBOMAT HU3MEPEHHE OTKIOHEHHA OT

napajuieIbHOCTH 00pa3yrolie KOHyca OTHOCUTEIbHO TOBEPOYHOM IIUTHI, MM;

b-— M3MEpeHHasl BeIMYMHA OTKJIOHEHHS OT MapajyieIbHOCTH 00Opa3yrolell KoHyca pe3bObl

OTHOCHUTEIIBHO IIOBEPOYHOM IIJIUTHI HA JUIMHE Lyapan , MM.

ITocne xoppextupoBku Oioxka KM azMepoM !!; CHOBa MPOBEPSAIOT HAPALIEIHLHOCTD
1

oOpasytoleil KoHyca pe3bObl Karbpa MyTeM OIpeesieHNs MOKa3aHu HHANKATOPa Y OOJIBIIEro
¥ MaJIOTO TOPIIOB KanuOpa.

3aTeM TIOJ JAPYrod pOJIMK CHHYCHOM JHMHEHKH mojkiIagsiBaioT Onok u3 KM/,
OTJIMYAOIIUNACS TI0 pa3Mepy oT Omoka w3 KMJI, HaxomuBiierocs moja MepBbIM POJUKOM, HA

BEJIUUYUHY 2}, TO €CTh, €CIIHU I0J] IEPBbIM pojukoM 0ok n3 KM/ Obu1 60sb1l1€ HOMHHAIBHOTO
pasMmepa B Ha BeNIMYUHY b,, TO TOJ APYroM pojuK MoakiagsiBatoT 0ok m3 KMJI mensbIne
HOMHMHAJILHOTO pa3Mepa B Ha Ty K€ BETU4YMHY b, © HA000POT.

8.12.3.3 UnnukaTop yCTaHABJIMBAIOT B IITATUB TakuM 00pa3om, uyToObl ero KO MH mor
OBl KOHTAaKTUPOBATh IO BTOPOH oOpasyroieil KoHyca pe3bObl Kaulpa, KOTopas B TOM cliydae
OyIeT HaxoJUThCS B TOPU3OHTAIBHOM IIOJIO)KEHUHU. Pa3HOCTh NOKa3zaHUM HMHAMKATOpa Yy
00JIbIIEr0 W MaJoro TOPLOB KauuOpa ompesenseT OTKIOHEHHE OT MapajljieIbHOCTH BTOPOM
oOpasytomel KoHyca pe3b0bl Kaauopa.

OTKJIOHEHHE KOHYCHOCTH pe3bObl OT HOMHHAJIBHOTO 3HAYEHMsI OIpeNesseTcsl Kak
anredpanyeckas cyMMa OTKJIOHEHHUH y OOJIBIIEro TOplia B MEPBOM U BO BTOPOM IOJIOKEHHSIX
KanuoOpa, B3sITast ¢ 0OpaTHBIM 3HAKOM.

W3mepenue BBIMOJHSIOT TPU pa3a U BBIUUCISIIOT CpelHEE apu(PMETHUECKOe 3HAYCHHE.
W3mepenust mpoBOAST B IBYX OCEBBIX CEUEHUSIX KalnOpa moj yriom 90°.

8.12.3.4 Onmnpenenenvue MNPAMOJUHEHMHOCTH O0O0pa3ywoIIe KoHyca KalnOpoB-KOJIeI]
MIPOBOJAT AaHAJIOTUYHO yKa3aHHOMY B 8.4.3.8.

8.13 OnpenesieHne BHyTpPeHHEro AuaMeTpa pe3bObl KaaudpoB-KoJiel]

8.13.1 OmpeneneHre BHYTPEHHETO AMAMETpa pe3bObl KaauOpOB-KOJIEI ¢ TPEYroJbHbIM
npoduiieM pe3bObl MIPOBOAIT B OCHOBHOM IJIOCKOCTH KOCBEHHBIM METOJIOM C HCIIOJIb30BAHHEM
YUM (nmpunoxenune b) wnu JAUIl mo oTiamBKE OJHOBPEMEHHO C KOHTPOJEM YIJia HAKJIOHA
OOKOBOM CTOPOHBI MPOGUIIS pe3bObl MyTEM OINPENEICHUS JeHCTBUTENILHOTO 3HAYEHHSI BEIMYMHbI
cpe3a BEpIIMHBI TPEyrojapHOoTO Tpodmist pe3rdbl ¢. Crmocod NPUTrOTOBJICHHS OTIWBKU B
MPUCTIOCOONICHNA © TpeOOBaHWS K OTIMBKE TpHUBEACHB B mpwioxkeHnn E. OtimBky

YCTaHABJIMBAIOT B LCHTPAX MHUKPOCKOIIAa C IMPUMCHCHUEM CICHUAIIBHOTO HpI/ICHOCO6J'ICHI/I5[
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(npunoxenne E) unm Ha cToje MuKpockoma B cooTBercTBuUM ¢ 8.7.2.5. BenumuumHy cpesa

BEPIIMHBI TPEYroJIbHOTO PO uIs pe3bObl ¢ ONPEAETAIOT B COOTBETCTBUU C 8.8.7.

8.13.2 Bayrpennuit auameTp pe3pObl KanmuOpoB-koer d,,,, MM, B OCHOBHOM TIJIOCKOCTH

Ll

OTpenenstoT 1mo hopmyie

Aog = &0 — i+ dg,, 27)
rjie ¢ — JCWCTBHTEIHHOC 3HAYCHHWE BEIMYMHBI Cpe3a BEPIIMHBI BHTKA PE3bOBI KaIHOpa,

M3MEPEHHOE Ha MUKPOCKOTIE, MM;

tl,,, — HOMUHAJIBHBIA CPEAHUI AUAMETP Pe3bObl B OCHOBHOM IJIOCKOCTH, MM;
H — HOMUHaNbHAas BBICOTA MCXOJHOTO TPEYroJbHUKA NPOQIIs pe3bObl, MM, 3aJaHHAs B
HOPMaTUBHOM JOKYMEHTAIUHM Ha KAJTHUOPHI WA BRIYUCIsIEMast TI0 hopMyIie
H= g (ctg% - tg%- tg? cp), (28)
rae F — HOMUHAJIBHBIN 1Iar pe3b0bl MM;
@ —yroJ YKJIOHa pe3bObl, Tpaayc;
¢t — HOMUHAJIBHBIN yroJi mpoduist pe3nObl, Tpaayc.

[Ipumeduanue— B dopmynax, 3HaueHHs] TpUTOHOMETpHYECKUX (PyHKIMIA (sin, cos U T.1I.)
YYUTBIBAIOT C TOYHOCTBIO JO IIECTOr0 JACCITHYHOIO 3Haka (MIECTh 3HAKOB IIOCIIE 3arsITOM).
IIpoMekyTOUHBIE 3HAYEHUS HE OKPYIVIAIOT; OKOHYATENIBbHBIA pE3yNbTaT OKPYIVIAIOT 1O TPEThEro
JECATUYHOr0 3HaKa (TP 3HAKa MOCIIE 3alATOH) B COOTBETCTBUU C MPUIIOKEHHEM M.

8.13.3 B ciyuae, eciii BHYTpPEHHUN JUaMeTp pe3bObl B OCHOBHOM IUIOCKOCTH M3MEPUTH
HEBO3MOXXHO (OCHOBHasl IIJIOCKOCTh pAacIoOjiOKeHa BHE pe3bObl), U3MEPEHUs IPOBOJAT B
IJIOCKOCTH HM3MEpPEHUs, MaKCUMaIbHO MPUOIMKEHHON K IUIOCKOCTH 33JaHHOM B HOPMAaTHBHOMN
JOKYMEHTAllMy Ha KanuOpbl. 3HaUeHHE BHYTPEHHErO JuaMmeTpa pe3bObl Kaaudpa B OCHOBHOM
IJIOCKOCTH BBIYUCIISIIOT € YY4E€TOM JIEWCTBUTENBHOrO paccrosHus Mmexnay I[IM u ocHoBHOM
IJI0CKOCTBIO.

[Ipumeyanue — IlojgokeHHE OCHOBHOM IIOCKOCTH Yy KajauOpa-koibla (pacCTOSHUE OT
Oompliero Topra KamuOpa-Koiablia 10 OCHOBHOM IUIOCKOCTH) ONPEACISIIOT, KaK pPAcCTOSHHE OT
W3MEPUTENHHOM 10 OCHOBHOMN TUIOCKOCTH KaarOpa-nmpoOKH MUHYC HOMHHAJIBHOE 3HAUCHHE HATSTA.

OTKJIOHEHUS] BHYTPEHHETO JMaMeTpa pe3bObl OT HOMHUHAJIBHOTO 3HAYEHMSI HE JIOJKHBI
MPEBBIILIATh MPEAEIbHBIX 3HAUEHUM, YCTAHOBJIEHHBIX B HOPMATHUBHOW JIOKYMEHTAallUW Ha

KaJIMOpBHI.
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8.14 Onmnpeaenenne aguamMerpa, OBAJLHOCTH, KOHYCHOCTH, NPSIMOJHMHEHHOCTH

o0pasymoiell KOHyca IJIaJIKUX KaJIuOpoB-npodok

[Ipu ompeneneHun auameTpa, OBAJIBHOCTH, KOHYCHOCTH (Pa3HOCTH JUAMETPOB) U
NPSIMOJIMHEHHOCTH 00pa3yloliel KOoHyca TJaJAKUX KaauOpoB-IPOOOK H3MEpPEHHs] MPOBOIST
aQHAJIOTMYHO M3MEPEHUSIM HapYKHOTO JuameTpa pe3bObl B OCHOBHO IJIOCKOCTH, OBAJIbHOCTH,
KOHYCHOCTH U HPSIMOJIMHEMHOCTH oOpa3yrolleil KOoHyca IO JIMHUM HapyKHOTO JAuaMerpa
Pe3b00BBIX KaTHOPOB-TTPOOOK B COOTBETCTBHH C 8.4.

8.15 OnpenesieHue KOHYCHOCTH ¥ NIPSIMOJIMHEHHOCTH 00pa3yolleil KOHyca IIagKuX
KaJMOpPOB-KOJIeL

[Ipu omnpeneneHnn KOHYCHOCTH (pa3HOCTH JMAMETPOB) U  MNPSAMOJIMHEHHOCTH
oOpa3yrolel KoHyca riaJkKuX KaluOpoB-KOJel U3MEPEHUs MPOBOIAT aHAJOTUYHO U3MEPEHUSIM
KOHYCHOCTH U MPSIMOJIMHENHOCTH 00pa3yrolell KoHyca pe3bObl pe3b0OBBIX KaTHOpPOB-KOJIEL B
COOTBETCTBUU C 8.12.

8.16 Onpenesienue HATSTOB Pe3bOOBBIX U IVIAAKHX KAJINOPOB

8.16.1 O0uue TpedboBaHuA

Harar npunacoBaHHOW mapel KaJuOpoB, MNpPOOKM U KOJbLA, OINPEAEIsSlOT IpU
BBINIOJIHEHUH CIIEAYIOUIUX TpeOOBaHUM:

a) pe3pba KaauMOpoB JOJKHA OBITH TUIATENLHO OYHUIIEHA (OYUCTKY BUTKOB MPOU3BOMST
HEMOCPEJCTBEHHO Iepe] CBUHYMBAHMEM) M CMa3aHa TOHKHUM CJIOEM MHUHEPAJIbHOTO Macia;
pabourie MOBEPXHOCTH INIAJIKUX KAIUOPOB JIOJIKHBI ObITH YHUCTHIMHU;

0) Temneparypa KanuOpoB (KoJbla U MPOOKH) AODKHA ObITh BEIPOBHEHA;

B) OOWH U3 TMapbl pPe3b0OBBIX KAIMOPOB [OJDKEH OBITh 3aKpervieH TakK, YTOObI
MIPEIOTBPATUTh €r0 NEPEMEIICHHUE;

r) Ui o0ecriedeHsl paBHOMEPHOTO PacpeieICHUsI CMa3Ku pe3b00BbIC KaTMOPHI, Mepe/t
OKOHYATEJIbHOM 3aTSHKKOM, TOJDKHBI ObITh HECKOJIBKO Pa3 CBUHUEHBI U Pa3BUHYEHBI;

1) OKOHYaTeJIbHOE CBUHYMBAHUE PE3bOOBBIX KATMOPOB, KPOME KaMOpPOB [UIsl 3aMKOBOM
pe3b0bl, JTOKHO OBITH MPOBEACHO OJHUM YEJIOBEKOM IUJIaBHO, C MEIJECHHBIM PaBHOMEPHBIM
MPWIOKEHUEM YCUJIUS Ha PYKOSITKY ITHHAMOMETPUYECKOTO Kitoda, 0€3 phIBKOB. YCHUIIUE IpU
OKOHYATEJIbHON 3aTshKKE JOKHO ObITh paBHO (80+5) Hm mo mikane aTuHaAMOMETPHYECKOTO
KJIroya Juisi Bcex KainuOpoB. Ilpum 3ToM He JomyckaeTcsi MpUMEHEHUE PE3HMHOBOTO MOJIOTKA.
KanubOpel 10KHBI OBITH CBUHYEHBI [0 IIOJIHOTO IUIOTHOTO CONPSDKEHUS C BHE3AIMHOM
OCTAHOBKOM, IPU MPUJIOKEHUH CYIIECTBEHHOIO JIOTIOJHUTEIBLHOTO YCHIIHMSI MOKET HaOJII01aThCs
HeOO0JIbIII0E CMEIlleHNE KanuOpoB;

€) OKOHYATEIbHYIO 3aTSHKKY PEe3bOOBBIX KAIMOPOB JII 3aMKOBOHW PE3bOBI BBITIOJHSIOT

CHelHalbHbIM yaapHbIM KitodeM ( pucyHok I1.2). TpeOoBaHusi K JAJIMHE phlyara, BBICOTE
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MAJCHUS, TPUCOCIMHUTEIBHBIX JHAaMETPOB M Macce IMaJaloniero Tpy3a IPUBEICHBI B

npunoxxenuu [1. KonudecTBo yaapoB 171 OKOHYATEIbHOM 3aTSKKU HE MeHee 12

’K) TMpUIACOBKa pPE3bOOBOr0 WM IJIAJAKOTO pabouero KanumOpa-KoJblla W TJIAIKOU
KOHTPOJIbHON MPOOKU JOJKHA BBINOJIHATHCS aKKypaTHBIM COEIUHEHHEM KanuOpoB MPOOKU U
KOJIbIIa, IIPH 3TOM KaJauOp-mpoOKa JOJKEH ObITh IUIOTHO BCTABJIEH YCHUJIIMEM PYKH B KaluOp-
KOJIBIIO;

3) TpUIAcOBKa C HCMOJb30BaHWEM majaromero rpy3a ( pucyHok II.1) cormacHo
npuinokenus [1 pekoMeHayeTcst 17 TIIaIKuX KaTuOpoB quaMeTpom 1o 178 mm;

1) 17 pa3beIUHEHUs KaIUOpOB JOIMYCKAOTCS JIETKUE yaapbl pe3MHOBBIM MOJIOTKOM IO
OOKOBOHM IOBEPXHOCTU KaluOpa-KoJiblia. 3ampemiaercs MPOU3BOAUTH yAapbl IO TOPLOBBIM
MTOBEPXHOCTSAM KaJIMOpOB.

8.16.2 OnpeneJieHne HATATa NPUIIACOBAHHOM Napbl KATUOPOB

8.16.2.1 Hatsr npunacoBaHHOM napbl KAIUOPOB, B 3aBUCUMOCTH OT KOHCTPYKIIMH U THIIA
KaJIuOpOB, OMPENENAoT 10 OJAHOM W3 CXeM, IMOKa3aHHBIX Ha pucyHKe 9. PaccrosHue Mexay
U3MEpPUTENbHBIMU IIJIOCKOCTSAMU KalIUOPOB HM3MEPSIIOT HE MEHEEe uYeM B 4YeThIpeX TOYKax,
PacroJIO’KEHHBIX Ha PacCTOSHUM 3 — 5 MM OT Kpasi TOpLa ¥ paBHOMEPHO paclpeAeeHHbIX MO
IaMeTpy B U3MEPUTETHHON TIIOCKOCTH.

W3mepenue paccTosiHUSI MEKy BHYTPEHHEH MOBEPXHOCTHIO (uiaHIla KaauOpa-npoOKu U
OOJBIIUM TOPIIOM KaluOpa-koyblia (PUCYHOK 9 a) BBINOJTHSAIOT C TNPUMEHEHHEM OJIoKa
KOHIIeBBIX Mep anuHbl. biiok KM/l Habupator merogom moadopa, 4ToObl OH MPOXOAHII B 3230
MEXAYy BHYTPEHHEH NOBEPXHOCThbIO (hiaHIa KanuOpa-mpoOKH U OOJIBIIMM TOPLOM KanuOpa-
KOJIbIIa C €/1Ba 3aMeTHBIM ycuineM. [Ipu ociiabiieHnn UM yBeIMYeHUH YCUIIHS B KaXKJOM TOUKe
u3Mepenus pazmep 6ioxka KM/l KoppekTHpyIoT.

N3mepenue paccTosiHMsI MEXAy BHEIIHEH NOBEPXHOCThIO (haHIa KaauOpa-mpoOKH U
00JBIIMM TOPLHOM KanuOpa-kKojbla (pUCYHOK 9 6) BBINOJHSIOT C MPUMEHEHHEM IIyOMHOMEpa
WU MHAWKATOPa, 3aKperuieHHOoro Ha mTatuBe u Onoxka KMJI (pucyHok 9 6 u aHAJIOTHYHO
pucyHky 9 2). ['myOuHoMep HacTpamBarOT Ha HYJb Ha TUIOCKOW JOBEIEHHOW MOBEPXHOCTU WU
[0 YCTAaHOBOYHOM Mepe, pa3Mep KOTOpPOH paBe€H HOMHHAJIBbHOMY 3HaueHuio Harsara. llpu
U3MEpEHUU TIIyOMHOMEp IJIOTHO YCTAHABIIMBAIOT HAa M3MEPUTEIBHYIO MOBEPXHOCTHh KaauOpa
NIIK.

N3mepenue paccTossHus MEXTy OOJBIIUM TOPIIOM KalnOpa-npoOKu U O0IBIIUM TOPLIOM
KanuoOpa-KoJyblia (PUCYHOK 9 2) BBIMOJHAIOT C MPUMEHEHUEM HHJUKATOPa, 3aKPEIUIEHHOTO Ha
mraruBe. JlJis KaXXJIOro M3 YEThIpeX H3MEPEHUH HHIAMKATOp HACTPauBalOT Ha HYJIb IO
MIJIOCKOCTH OOJIBIIIETO TOpIIa KaauOpa-mpoOKH, a U3MEPEHUS MPOBOIAT IO IIOCKOCTH OOJIBIIIETO

Topua KanuOpa-kojbia. [Ipum 3TOoM KanmmOp-KONBIO yCTaHABIMBAIOT Ha Tpu TuMTKH KMJI
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OJINHAKOBOTO pa3Mepa Tak, YTOObI BHICTYHAIOUINI MaJIbIil TOpel KanuOpa-npoOKu MOr cBOOOTHO

Pa3MeCTUTHCS MEX]Ly MaJIbIM TOPLOM KaJInOpa-KoJIblia ¥ HOBEPXHOCTHIO IIIUTHI.

N3mepenue paccTosiHus MEXAYy MajiblM TOPLOM KaluOpa-mpoOKH M MajbiM TOPLIOM
KanmuOpa-koyiblla (PUCYHOK 9 0) BBITIONHSIOT C TPUMEHEHHEM TIIyOMHOMEpa, KOTOPBIi
HAaCTPauWBalOT HA HYyJIb Ha IUJIOCKOW JOBEJEHHONW TMOBEPXHOCTH, WJIM C M[PUMEHEHHEM
MHMKATOPa, 3aKPEIUIEHHOTO Ha IITaTHUBE.

N3mepenue paccTosiHUsI MEXIy OOJBIIMM TOPLOM KanuOpa-mpoOKU U MajbIM TOPLIOM
KanuoOpa-KoJyiblia (PUCYHOK 9 e) BBINOJHSIOT ¢ NPUMEHEHUEM HWHIUKAaTOpa, 3aKPEIUIEHHOro Ha
mraruse, U Onoka KM/I. [Ipu sTtom kanuOp-Konblo ycTaHaBIMBAKOT HAa Tpu IUTKH KMJ]
OJINHAKOBOTO pa3Mepa Tak, YTOObl BHICTYNAIOUINI MaJIblil TOpel KauOpa-npoOKu MOr cBOOOTHO
Pa3MeCTUTHCS MEXAy MaJlbIM TOPLIOM KaJnOpa-KoJblia U MOBEPXHOCThIO IIINTHL. [l Kakaoro
U3 YeThIpeX U3MEPEHHUI MHJIUMKATOp HAaCTpauBaroT Ha Hyab no 6noky KM/I, pazmepoM paBHBIM
HOMHUHAJIBHOMY 3HAQUEHUIO PACCTOSIHUSI MEXJy OOJBIIMM TOPLOM KaluOpa-mpoOKH U MajbIM
TOPIIOM KaJnOpa-KoJiblia Tioc pazmep miuTok KMJI, Ha KOTopbie yCTaHOBJIEH KaluOp-KOJIBIIO,
a U3MEPEHHUS MPOBOIAT MO TJIOCKOCTH OOJIBIIETO TOpIa KaTnOpa-nmpooKu.

3a JeicTBUTENbHOE 3HAUYEHUE HATsIra WIK PACCTOSIHUS MEXIY H3MEPUTEIbHBIMU
IUIOCKOCTSIMU TNPUHUMAIOT CpelHee apuMmeTHueckoe M3 4YeTbipex u3MmepeHuid. [lpum stom
OTKJIOHEHUS HATsra WIM PacCTOSHUSA MEXAY HU3MEPUTEIbHBIMH IJIOCKOCTSMU B KaKJIOW Ipo-
BEpSEMOM TOYKE HE JOJDKHBI NPEBbIIIATh MPEAETbHBIX 3HAYEHHUH, YCTAaHOBJIEHHBIX B

HOPMAaTUBHOH JTIOKyMEHTAllMU Ha KaJIHOPBHI.

59



I'oCT
(npoexm, nepsas peoaxyust)

2

4 4 P o
Setotetetetetitatotetetatatetetetatololsty
et ter et tore it
oot atetetetetatotetetetotetetutatutotetet
R e R e o e X

e Ay

al

3
-
o]
e~

25

bt
it

555

2
55
Fotute!

A
T
XL
S
S
sty

i

QRS

S
S

2
s
e
Ity
bty
bkl

&
o

25
535
525

4
4

* :

¥yt

55

355
S
e
S
pteletedelede!

555

4

L

%
0505
5?

%
s
b,

%
e

%
000
e
st

%ol

o

5ol

o
e

25

%
o
2
bt
e
e,
5
4%
ol
byt
ol
ot
!
%
ol
b
bole,

%
55
byt
o
bsel
SIS
g
ool
25

o
0

£

2l 74 e
1 — xamuOp-koib110; 2 — 6moxk KMJI; 3 — kanmuOp-nipoOka; 4 - 0TCYETHOE YCTPOUCTBO

Pucynok 9 — Cxembl U3MepeHus HaTAra MPUIIACOBaHHOW Mapbl KaauOpoB

8.16.2.2 OTkiOHEHHUs] OT HOMHHAJIbHBIX 3HAYEHUI pa3MepoB KOHTPOJIbHBIX KaIUOpOB

VYUTHIBAIOT B BHJIC TMONPABOK HA KOHTpOJIbHbIE KaymOpel. llompaBky & Ha aguamerp

KOHTPOJIBHOTO TJIAJIKOTO KaTuOpa-mpoOKH pacCUUTHIBAIOT 10 (OpMyIie

d=———= (29)
rzie d,, — HOMMHAJIbHOE 3Ha4eHUE UaMeTpa B U3MEPUTENIBHOM IIJI0CKOCTH, MM;
d ; — IEWCTBUTENIBHOE 3HAYECHHUE TMaMETPa B U3MEPUTEIBHOMN IUIOCKOCTH, MM;
K — HOMHMHAaJIbHOE 3Ha4€HUE KOHYCHOCTH PEe3b0bI

8.16.2.3 OTK/IOHEHUSI OT HOMUHAJIbHBIX 3HAYEHUI pa3MepOB HATITOB pabOUUX INIaKUX U
Pe3b0OBBIX KATMOPOB-KOJEI[ MPH TMPHUIIACOBKE K KOHTPOJBHBIM TJAIKUM KaauOpaMm-mpoOKkam
YUUTBHIBAIOT B BHJIE IONPAaBOK Ha paboure KaauOpbl U TNPUMEHSIOT B COOTBETCTBUU C

pa3paboTaHHOW U YTBEPXKJIEHHOM Ha MPEIIPUITHH [IPOLIETYPOH.
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8.16.2.4 Ilpum mnpunacoBke IJIAJKOTO KOHTPOJBHOTO KanuOpa-mpoOKH U TJIaJKOro

paboyero kammOpa-KoJiblla U3MEpAIOT HecoBnaaeHue Topuos (£ C) kanubpos. [Ipu sTom eciau
nmpoOKa yToIaeTr, 3HauyeHHWEe HECOBIIAJICHUsI TOPLOB mpuHuMaeT 3Hak 1oc (+ C), ecau mpoOka

BBICTYNaeT — 3HaK MUHYC (— (), cXeMbl IPUIIACOBKU MPUBEAEHBI Ha pucyHke 10.

AKonbyo -
. /ﬁ |
'l-F “ [
t //% %/ |
2/
lpooka
[lpodka
-
. |
+F < ]

) 7 ‘
| §

N

Konbuo

o

Pucynok 10 — CxeMbl IpUIIACOBKH INIAIKUX KAJINOPOB

[TonpaBKy Ha HATAr IMIAAKOTO paboyero KaauOpa-KoJbla, IPUIACOBAHHOTO K INIAAKOMY
KOHTPOJIBHOMY KaJIUOPy-ITPOOKE B COOTBETCTBUHU CO CXeMoOM Ha pucyHke 10 a, paccunmThIBalOT
o dhopmyie

C. = (£C) + (44, (30)

rae {+C) — u3MepeHHOE 3HAYCHUE HECOBIAACHUS MAJIBIX TOPIIOB KATMOPOB, MM;
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i—&1 — TOompaBKa Ha AMaMETpP KOHTPOJIBHOTO TIAJKOTO KAIHOpa-IpoOKH paccuuThIBaeMasi
o dpopmyie (29), Mm.
[TonpaBKy Ha HATAr IMIAAKOTO paboyero KaauOpa-KoJbla, IPUIACOBAHHOTO K INIAJAKOMY
KOHTPOJIBHOMY KaJIUOPy-ITPOOKE B COOTBETCTBUHU CO CXeMOU Ha pucyHke 10 6, paccunmThIBalOT

o dhopmyie

\
-

C_ = |i|::1 — f_“_f:l, (31)

-

-

rae {4+ — u3MepeHHOe 3HAaYCHUE HECOBIAACHUS OOJBIITNX TOPIIOB KATHOPOB, MM;
{—§{1 — TONpaBKa Ha JMaMeTp KOHTPOJIBHOIO TJIAJKOr0 KanuOpa-mpoOKH paccYrThiBaeMast

o ¢popmyie (29), Mm.

8.16.2.5 Ilpu mpumacoBKe TJIAJKOTO0 KOHTPOJIBHOTO KaauOpa-mpoOKH W TJIAJAKOTO WITH
pe3pboBOro paboyero KammoOpa-KoJIbIla U3MEPSIOT PacCTOSHHE L OT Majoro Topra Kammbpa-
KoJblla J0 OoJblIero TOplHa KaauOpa-nmpoOku (pacCcTOSTHUE MEXAY H3MEPUTEIbHBIMU

wiockocTsaMu). Cxema NpUIacoBKU MpHUBeieHa Ha pucyHke 11 a.

/podka

T
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1 g /% / 1
AN z_’/l/ﬂﬂbi;’ﬁ
a
Konbllo
. -

e K
’ i

Jt , . %Q/ Mn
- N N
WEZEN 7 2

/podka

Ly

Ly

o
Pucynok 11 — CxeMbl IpUIIaCOBKHU IJIaJJKOTO KOHTPOJIBHOTO KAIUOpa-MpoOKU U IIaJKOTO WU

pe3p00BOro pabouero Kaauopa-KoIbia
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JlommyckaeTcsl TpU ONPENEIICHHH PACCTOSIHHUS MEXIY HW3MEPUTEIBHBIMU IIJIOCKOCTSIMU

IJIAJIKOTO KOHTPOJIBHOTO KanuOpa-mpoOKH W TIaJKOTO WM pe3bOoBoro pabodero kamubpa-
KOJIbI]a M3MEpATh HecoBmajgeHue Manbix TopuoB (£ C) kamubpoB. Eciam mpobka yromaer,
3HAYEHHE HECOBITAJICHUS TOPIOB MpUHUMaeET 3HaK 1uioc (+ C), eciau mpoOKa BBICTYMAET — 3HAK
munyc (— C). Cxema npumnacoBku npuBejaeHa Ha pucyHke 11 6. Ilpu stom pelicTBuTenbHOE
3HAaYCHWE PACCTOSHUS MEXKIy HM3MEPUTEIFHBIMUA IUIOCKOCTSIMH TJIQJKOTO KOHTPOJIBHOTO
KanuOpa-npoOKU M IIaJKOr0 WIM pe3b0oBoro padouero kamubOpa-koisiblia (pucyHok 11 6)
paccuuThIBaIOT 1O popmyiie

L — Ly + (0, (32)
rae L-:-. — ICVCTBUTEIHHOE 3HAUCHHUE JJIMHBI TJIAJKOTO KOHTPOJIBHOTO KATHOpa-mpoOKH, MM;

i =C) — u3MepeHHOe 3HaUYEeHNE HECOBIIAJICHUS MAJIBIX TOPIIOB KAJTMOPOB, MM.

[TonpaBKy Ha HaATAT IJ1aJIKOrO UM pe3b00BOTO paboyero Kaandpa-KoJiblia, IPUIacoOBaHHOIO
K IJ1aJIKOMY KOHTPOJILHOMY KaJIMOpY-NpoOKe, pacCUUTHIBAIOT 1O (popmyiie

C_:[ = Ci{s) - (L:—:c:-: _L)’ (33)
rae (—4&) — MmompaBKa Ha JUaMeTp KOHTPOJBHOTO INIAJKOTO KaauOpa-mpoOKH paccuuThIBacMast

o gopmyine (29), mm;

L:—:C:—: — HOMHUHAJIBHOC 3HAUYCHHUEC PACCTOAHUA MCKAY HUSMCPUTCIIBHBIMU IIJIOCKOCTAMU

MIPUIACOBAHHBIX KaJTMOPOB, MM;

L — W3MEpEeHHOE 3HAa4YeHUE pPACCTOSHUS MEXIY H3MEPUTEIBHBIMU IUIOCKOCTIMU

MIPUIIACOBAHHBIX KaJMOpOB (OMpeenseTcss HEMOCPEACTBEHHO IPU HM3MEpPEHUH IO CXeMe Ha
pucynke 11 a nnm paccuutsiBaetcst no ¢popmyiie (32) npu U3MEpeHUH 1O cxeMe Ha pucyHke 11
0, MM.

8.16.2.6 Ilpum mpumacoBke pe3b0OBOTO KOHTPOJIBHOTO KaauOpa-mpoOKH U Pe3bO0BOTO
KOHTPOJILHOTO WM pabodero Kainbpa-Koiblia U3MEPSIOT:

a) HaTAr S, KaKk paccTOsHUE MEXIy OOJbIIUM TOPLOM KainuOpa-nmpoOKu U OOJIbLIIUM
TOPLIOM KajauOpa-KoJjblia, cXema IpUIIacoBKU NpUBEJeHa Ha pucyHkax 12 a u 12 6;

0) HaTAT N, KaK pacCTOSIHME MEXJ1y MajblM TOPLOM KaluOpa-mpoOKHU U MaJlbIM TOPLIOM
KaJuOpa-KoJiblia, CXEMBbI PUIIACOBKY MPUBEEHBI HA pUcyHKax 12 a u 12 6;

B) paccrosiHue L OT MaJloro Topla KajiuOpa-Kojiblla 10 BHYTPEHHEH HOBEPXHOCTU
(bnanna KamuOpa-mpoOKU (pacCTOSIHUE MEXKIY W3MEPUTEIbHBIME IUIOCKOCTAMH). (Cxema

IIPUITACOBKM IIPUBEICHA HA pUCYHKE 12 6.
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Paccrosaue L paccuntsiBaeTcs o gopmyie:
L =S+ Lk, (34)
rae S - paccTosiHuE MEX]y OOJBIIMM TOPLIOM KaauOpa-npoOKu U OOJIBIIUM TOPLIOM
KanuOpa-KoJblla, MM

Lx — BBICOTA KOJIBIIA, MM
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Pucynok 12 — CxeMbl IpUnacoBKH pe3b00BBIX KaINOpOB

8.16.2.7 Tlpu mpumacoBke pe3r00BOr0 KOHTPOJIHHOTO KaduOpa-KoJiblla U Pe3b00BOTO
paboyero xkanuOpa-mpoOKU U3MEPSIOT:

a) HaTAr S, KaKk paccTOsiHUE MEXIy OOJbIIUM TOPLOM KainuOpa-nmpoOKu U OOJIbLINM

TOpLOM KanuOpa-koibia. Cxema IpUIacoBKU MpHUBEIEeHA Ha pucyHke 12 a;
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0) HaTAT S, KaK paccTOsSIHUE MEX/ly BHYTPEHHEN MOBEPXHOCTHIO (iaHIa Kaaudpa npoOoKu

1 0OJIBIIUM TOPIIOM KanuOpa-KkoJibia. Cxema MpUItacoBKY MpUBEACHA Ha pUCYHKE 12 6;

B) paccrosiHMe L OT Majoro Topua KaiauOpa-Kojbla /10 BHYTPEHHEH HNOBEPXHOCTHIO
(bnanna KamuOpa-mpoOKU (pacCTOSHUE MEXKIY W3MEPUTEIBHBIMU IUIOCKOCTsAMH). (Cxema
IIPUITACOBKU IIPUBEACHA HA pUCYHKE 12 6.

st kanmuOpoB-poOOK € BBICOKHM (MIAaHIIEM MaJIOTO JAHAMETpa JOIMYCKAeTCs MpHu
OTIpeNieIecHnu Hatara S U3MEpATh PacCTosHuE 1 MEXAYy HapyXHOW IMOBEPXHOCTHIO (praHIa
KanuoOpa-npoOku U OoJbIIMM TOPLOM KanuOpa-kojibia. Cxema NpUIIACOBKHM IpHUBEAECHA Ha
pucyske 12 6. [1pu 3ToM neiicTBUTENBbHOE 3HaYEHUE HATATA S ONIPENETSIOT M0 HopMyIie

S —T— Ly, (335)
rae T — u3MEpPEeHHOE 3HAUYCHUE PACCTOSHHS MEXy HApyKHOW MOBEPXHOCTHIO (uiaHIa Kaiuopa-

MPOOKHU M OOJIBIIIMM TOPIIOM KaTuOpa-KoJIblia, MM;

L — neficTBUTENBHOE 3HAYEHUE BBICOTHI (hIaHIa KanuOpa-IpoOKH, MM.

8.16.2.8 U3mepeHHble, pu MPUNIACOBKE Pe3bOOBBIX KOHTPOJIbHBIX KaIHOPOB, pe3b0OBBIX
pabounx KanuOpoB K pe3bOOBBIM KOHTPOJBbHBIM KainuOpam, 3Hau€HUs HaTsIra yYUTHIBAIOT B
COOTBETCTBUHU C pa3pabOTaHHONW M YTBEP)KICHHOW Ha NPEIUpUATUH IMPOLEIYpOH mepeaayu
pa3Mepa Hatara OT KOHTPOJIbHBIX KaJTMOpOB pabounMm.

8.16.3 Onpenesienne NapajiieJIbHOCTH U3MEPUTEIbLHOM IMJIOCKOCTH MPUIIACOBAHHOTO
KaIu0pa-KoJIb1a OTHOCUTEJIbHO U3MEPHUTEJbHOH IJI0CKOCTH KAaJuOpa-npooku

Onpenenenre napamuieIbHOCTH W3MEPUTENBHOMN MIOCKOCTH IPUIIACOBAHHOIO KaauoOpa-
KOJIbI]a OTHOCUTEJIBHO M3MEPUTENILHOM MIOCKOCTH KaauOpa-nmpoOKH MPOBOIAT OJHOBPEMEHHO C
ONpeJe/ICHUEM HaTAra MPUIIACOBAHHOW mapbl KaauOpoB. 3a JAEWCTBUTEIbHOE 3HAUYEHUE
OTKJIOHEHHS OT MapajyieIbHOCTH MPUHUMAIOT HauOOJBUIYI0 pa3HOCTh U3 YETHIPEX M3MEPEHHBIX
PacCTOSIHUN MEX]Ty U3MEPHUTENbHBIMH IUIOCKOCTSAMU KAJIUOPOB, ONIPEENISIEMbIX B COOTBETCTBUUI
c8.16.2.1.

OTKJIOHEHHUS OT NapauIeIbHOCTH U3MEPUTENILHOM MIIOCKOCTH NMPUIIACOBAHHOTO KaluoOpa-
KOJIbI]a OTHOCUTEJIBHO M3MEPUTEIbHOU IUIOCKOCTU KaiauOpa-mpoOKH HE JIOJKHBI IPEBBIIIATH

MMpeaACIbHBIX 3HaLIGHPII>’I, YCTAHOBJICHHBIX B HOpMaTHBHOfI JOKYMCHTAIMKU Ha KaJ'II/I6pI)I.

65



I'oCT
(npoexm, nepsas peoaxyust)
9 KoopauHaTHble MeTOAbI H3MEpPEHHMs TIeOMETPHYECKHMX INapaMeTpoB

pPe3b00BBIX KaJIHOPOB

9.1 OcHoBa KOOPAMHATHBIX METOJ0B H3MEpPEHHS] reOMeTPHUYEeCKHX INapaMeTpoB
pe3b00BBIX KAJIHOPOB

Bce meTo1bl KOOpIMHATHBIX U3MEPEHU, HE3aBUCUMO OT TOTO Ha KAKOM KOOPIMHATHOM
u3meputenbHoM obopynosanuu (KM, KUII, KHUC) onu peanusyrorcsi, OCHOBaHbl Ha METOE
CpPaBHEHMsI C MepoH, B KauyecTBE KOTOPOM BBICTYNAIOT IIKaJIbl H3MEPUTEIbHBIX
npeoOpas3oBareneil  (JaTYUKU  y3JI0B  KOOPAMHATHBIX MEPEMEIICHHI) H3MEpPUTEIHbHOTO
000pyI0BaHUS.

[IpuHnMnuanpHas OCHOBa KOOPJIMHATHOIO METOJA M3MEPEHUs 3aKJII0YaeTcsi B TOM, 4YTO
T00YI0 TIOBEPXHOCTh WM MPOHUIL MOXHO MPEACTABUTHh COCTOSIIECH W3 OSCKOHEYHOTO 4hcia
OTJIEbHBIX TOYEK M, €CIU HU3BECTHO IOJIOKEHHE B MPOCTPAHCTBE KAKOI'O-TO OIPaHUYEHHOTO
yyclia ATHX TOuYeK (MacCMB TOYEK), TO €CTh OINpEeJesieHbl HMX KOOpJAUHATBI, TO IO
COOTBETCTBYIOIINM (opMysiaM (aJIrOpUTMaM) MOXKHO PaCCUUTATh pa3MeEphl ATHUX MOBEPXHOCTEH
(mpoduiielt) u OTKIOHEHUS (OPMBI, a TaKXKE OINPEACIIUTh PACIOJIOKEHUE TOBEPXHOCTEH
(mpoduiielt) B MPOCTpaHCTBE W MEXAy C000M (KOOpAWHATHBIE pa3Mepbl W OTKJIOHEHUS
pacnionioxkenus). bonee moapoOHoe onucanue npuseneHo B [Ipunoxenun A.

W3mepenuss reoMeTpUyYecKUX MapaMeTpoB pe3bOOBBIX KalIMOPOB KOOPIMHATHBIMU
METO/IaMHU OCYILECTBJISIOT B JBa 3Tala:

- Ha mepBoMm 3Tane onpenenstoT MacCUB 3HAYEHUN KOOPJMHAT OTJEJIbHBIX TOUYEK (TOUEK
U3MEpEeHUs) C pealbHOM MOBEPXHOCTH M3MEPSEMOro Kajaubpa ¢ MpUMEHEHUEM KOOPJIMHATHBIX
U3MEpUTENbHBIX MAIlWH, MPUOOPOB M CHCTEM, a TaKK€ M3MEPUTEIbHBIX YCTPOUCTB,
KaJIMOPOBOYHOI U BCTIOMOTATEIbHON OCHACTKHU.

- Ha BTOpOM »3Tame mo nojydeHHOMY MacCUBY KOOPJAMHAT TOYEK M3MEPEHUS MPOBOIST
pacueT TE€OMETPUUYECKHUX IapaMeTpoOB  pPe3bOOBBIX  KAJIUOPOB, HCIOJB3YSl  KOMILIEKC
MH(OPMALIMOHHO-METOIMYECKMX ~ MaTepuajoB  (CTaHIApThl,  TEXHUYECKHE  YCJIOBMS,
SKCIUTyaTal[MOHHAsl JTIOKYMEHTAalWs, METOJMKH BbBINIOJHEHUS W3MEPEHUI), MHTEIIEKTyalbHbIe
pecypchl (ypoBEHb MOATOTOBKH, MPAaKTUYECKUH OMBIT M HAaBBIKM HH)KEHEPOB-METPOJIOrOB M
onepatopoB KMM wu KWUC), maremarnyeckue MOJENM W AITOPUTMbI JUIS  YIIPaBICHUS
U3MEpPUTENbHBIM  000PYZOBAHUEM, CIELHUAIU3UPOBAHHOE METPOJIOTUYECKOE IPOrpPaMMHOE
obecrnieueHue /Ui KOOPIAUHATHBIX U3MEPEHUH.

9.2 Bb100p KOOPAMHATHOI0 U3MEPUTEJIBLHOT0 000PY/A0BAHUS

KoopnunatHoe wusMepurenbHoe 0O0OpPYAOBAHHUE [JIsl OINPEAETICHUS TE€OMETPHUYECKHX

[IapaMeTPOB JIEMEHTOB PE3b00BBIX KAIMOPOB MOIPa3IEIIA0T Ha:
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- yuuBepcanbuble KHUM (mpunoxkenne A, 1m.A.2), Kak TMpaBUIO TMOPTATHHOU

KOMITOHOBKH, OCHAIIIEHHbIE CTIELUATN3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM;

- CIEUMAIU3UPOBAHHBIE KOOPJAWMHATHBIE HM3MEpPUTENIbHbIE cHUCTEeMbl (mpuioxkeHue /1),
IpelHa3HAYeHHbIE JUISl OMNpeAeNiCHUS TEeOMETPUYECKUX IapaMeTpoB JeTaleid  pa3HbIX
TUIIOPA3MEPOB, HO OJIHOTO CIIY’KEOHOTO Ha3HAYEHHS, U XapaKTEPU3YIOIIHECS OPUTHHAIBHOCTBIO
KOMITOHOBKM ¥ KOMOMHUPOBAHHOM CHCTEMOM KOOpUHAT;

- koHTyporpads! (npunoxenue JK) mwim HUMK-890 (npunoxenue b), obecneunBaromiye
U3MepeHue reOMEeTPUUYECKIX apaMeTpOB IEMEHTOB Npo¢uiIst pe3bObl (BBICOTHI, YIila HAKIOHA
U TPSIMOJMHEMHOCTH CTOPOH Npoduisi, IIUPUHBI KaHAaBKH, TOJIIUHBI BUTKA, DPaJUyCOB
CKpyrieHu#, (Hacok).

Bb160p KOOpIMHATHOTO H3MEPUTEIBHOTO O0OPYIOBaHHUS MO TOYHOCTH ONpEIeIseTcs
TpeOyeMoil JTOCTOBEPHOCTHIO (HEOTPENEICHHOCThIO) pe3yibTrara u3MepeHuid. [Ipu m3mepenun
Hapy)XHOTO0, BHYTPEHHEr0 M  CpEIHEro JUaMeTpPOB, OBAIBHOCTH U  KOHYCHOCTH,
NpsIMOJIMHEHHOCTH oOpa3ymollell KoHyca, NepreHIUKYIIPHOCTH U3MEPUTENbHON MIIOCKOCTH K
OCH PE3b0OBI U 1Iara pe3p0bl KOOPAUHATHOE U3MEPUTEITLHOE 000PYI0BAHNE BEIOMPAIOT UCXOIS U3
YCIIOBUS, YTO HEONPEJEIEHHOCTh U3MEPEHUN HE JOJDKHA MPEBBIIATh + 2,5 MKM U1l KanuOpoB ¢
HOMUHAJILHBIM TUaMETPOM pe3bObl He Oosiee 254 MM U £+ 5 MKM J1J1s1 KaTMOPOB ¢ HOMUHAIBHBIM
auamMeTpoMm pe3bObl oT 254 10 500 Mm.

[Ipy wu3MepeHHH TEeOMETPUUYECKUX [apaMeTpOB JJIEMEHTOB MNpoQuis  pe3bObl
KOOpJIMHATHOE M3MEPUTEIbHOE 000pyaoBaHue (KOHTyporpad) BbIOMpPAIOT UCXOASl U3 YCIOBHS,
YTO HEONPEAEIEHHOCTh U3MEPEHUN HE OJIKHA MPEBBIILIATE + 3 MKM.

9.3 Bp100p H3MepPHUTEJBbHON OCHACTKH KOOPAUHATHON HU3MEPUTEJIbHON MAIIUHbI

9.3.1 Bb100op u3MepuTe1bHOM Ir0JI0BKH

Jliia ompezeneHus MaccuBa KOOPAMHAT TOYEK M3MEPEHMUs], IPUHAUICKAIIUX PeabHbIM
MIOBEPXHOCTSM KOHTPOJUPYEMOTO0 OObEKTa, Ha OAMH W3 Y3JIOB KOOPJIMHATHBIX MEpEeMeEIIeHUM
YCTaHABIMBAIOT KOHTaKTHYIO (pucyHkd 13 a u A.3) mnm OGeckoHTakTHYIO (pUCYHOK 13 6, 8)
U3MEpPUTENbHYIO TOJIOBKY. B OCHOBHOM HCHOJIB3YIOT KOHTaKTHbIE H3MEPHUTEIbHBIE TOJIOBKH
kacanus (tpurrepubie UI') u oTkinonenus (ckanupyromue UI'), kxpome TOro s ABYyXMEPHBIX
U3MEpEeHUN MpHu YCIOBUU oOecreueHus TpeOyeMOoH TOYHOCTH JOIYCKAeTCsl HCIOJIb30BaHUE
6eckoHTakTHBIX W' 1a3epHBIX N3MEPUTETBHBIX IOJIOBOK M CUCTEM TEXHUYECKOTO 3PEHHUSL.

[Ipu ucnonb30BaHUM U3MEPUTENBHBIX TOIOBOK KacaHus (Tpurrepubsix WUI') koopauHaTsl
TOYKHU U3MEpEeHUs PUKCUPYIOTCSI B MOMEHT cpalaThiBaHus qaTurka UI.

[Ipy wucnonp30BaHUM H3MEPUTENBHBIX TOJIOBOK OTKJIOHEHUs (ckaHupyroumx UWI)
U3MepseTCsl BEIMYMHA OTKJIOHEHMS HAaKOHEYHHMKAa OTHOcHUTeNbHO Kopmyca UI', yto mo3Bosser

pCain30BaTh KakK MOTOYCYHEIN PEXKHUM H3MCPCHUA, TaK U Oonee HpOI/ISBO}II/ITCJIBHBII\/’I
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ckanupyromuid pexxuMm. UH BBOIUTHCS B KOHTAKT ¢ U3MEPSIEMON TMOBEPXHOCTHIO ¢ HEOOIBIITNM

HaTATOM M B IpOLECCEe JBUXKEHUS IO 3aJlaHHOW TpaeKTopuM (IMETis, CIUpallb, 3Ur3ar) ¢
MTOCTOSIHHBIM MJIU TIEPEMEHHBIM LIaroM (GUKCUPYIOTCS KOOPAUHATHI TOUYEK BJOJIb TPAEKTOPHH.
Br160p u3MepuTenbHoil ToN0BKH 00YCIIOBIIEH ABYMS B3aMMO3aBUCHUMBIMU KPUTEPUSMU:
IIPOU3BOIUTEIBHOCTh U TOYHOCTh IIPOLIECCA U3MEPEHUS. Y BEIMYEHHE CKOPOCTU MEPEMEIECHNUS
IIPU BBINIOJIHEHUU pabOUYMX M XOJOCTBIX XOJOB JUIS BBICOKOW MPOU3BOJUTEILHOCTH IMPUBOIUT

YBCIUYCHUIO TOTPCIIHOCTH ONIPEACIICHUA KOOPAUHAT TOYKU U3MCPCHUA.

a o 6
a — xoHTaktHas UI'; 6 — nazepnas Ul'; 6 — cuctema TEXHUUECKOTO 3pEHUS

Pucynok 13 — Bujbl n3MepuTeNbHBIX TOJIOBOK

g oOecrniedyeHus OCTyna K M3MEPSEMBIM IMOBEPXHOCTAM pPe3bOOBBIX KaJIUOPOB IpU
ucnoJib30BaHnu yHuBepcasibHbix KM, He oCHallleHHBIX TOBOPOTHBIM CTOJIOM, PEKOMEHyeTCs
MPUMEHSITh U3MEPUTENbHBIE TOJIOBKUA C MOBOPOTHBIM MojayieM (pucyHku 13 a u A.3 6). Ilpu
BBIOOpPE MOBOPOTHOM M3MEPUTENIbHOM TOJOBKH CIEAYET YYUTHIBATh, YTO JAWCKPETHOCTb IlIara
noBopoTa UI" MoXeT HaJoKUTh OrpaHUYEHHsI HA U3MEPEHHE pe3b00BOI MOBEPXHOCTHU Kaauopa.

B mporecce u3mepeHHs CONMPUKOCHOBEHWE JIIOOOW YaCTU HM3MEPUTEITBHOM TOJIOBKH

(crepxxnst UH, xopmyca UT" u ap.), kpome KD UH, ¢ uzmepsieMoit moBepXHOCTHIO HEIOMYCTUMO

(pucyHok 14).

(&

Yy

Pucynok 14 — ConpukocHoBenue crepxxus MH ¢ usmepseMoit noBepXHOCThIO
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9.3.2 Bp10op n3MepuTEeIbHOI0 HAKOHEYHUKA

9.3.2.1 MW3meputenbHas TOJOBKA [JJIs KOHTAKTHBIX HW3MEPEHHH  OCHAIIACTCS
U3MEpPUTENIbHBIM HAKOHEYHUKOM, KOTOPBIM B 3aBUCHMOCTH OT YCJIOBHH U Iiejiel MU3MEpeHUs
MOXXET OBbIThb LEJIbHBIM WIM COOPHBIM, UMETh pAa3JIMYHBIA TUIIOpAa3MEp U pa3HOOOpa3HbIE
BApUAHTBhl KOHCTPYKIMM KOHTAaKTHOTO »JJeMeHTa: cdepa, UWIMHAP, KOHyC, HUIJa W Jp.
(ITpunosxxenue A). MI3MepuTenbHblii HAKOHEYHUK MPEACTABISAET COO0M Ty YacTh U3MEPUTEIHHON
CUCTEMbI, KOTOpasi COIpPUKACAETCA C HM3MEpsIeMON IMOBEPXHOCTbIO AETAIH, YTO HPUBOJUT K
CMEIIEHUIO 3eMeHTOB MexaHu3zMa UI', a reHepupyemblii curHajl o0ecredrBaeT BBHINOJIHEHUE
u3MmepeHus. TpeOyemas TOUHOCTh U3MEPEHHS B TOUKE KOHTAKTA JIOCTUTaeTCs PU 0OecTieueHUI
MaKCHUMaJbHO BO3MOXKHOM xecTkoct MH m maeanbHON CHEepUIHOCTH KOHTAKTHOTO JIEMEHTA
WH. JIns coxpaHeHUsl TOYHOCTH B TOUKe KOHTakTa rnpu BeiOope MH pexomenayercs cienoBathb
CJIEIYIOLUM IIPAaBHIIAM:

- HCIOJB30BaTh MAKCHMaJbHO BO3MOXHBIE KOPOTKHE H3MEPUTEIbHbIE HAKOHEUHUKH:
yeM Oouiblie u3rud unu otkioHenue MH, Tem HM>Xe TOUHOCTD; BBINOJIHEHUE U3MEPEHUH T0KHO
OCYUHIECTBJIATHCA ¢ MUHUMAaIbHOW JUtMHOM MH 11t KOHKpeTHOrO ciryyas;

- o0ecrneunTh MUHUMAJIbHOE KOJIMYECTBO COEAMHEHUMN: Kaxknoe coenuHenue WMH u
YAJUHUTENEH O3HA4yaeT IOSIBJIEHUE HOBBIX TOYEK BO3MOXKHOIO H3rHM0a WM OTKJIOHEHHS
(pucyHok A.3 a).

9.3.2.2 Jlns u3aMepeHus: pe3ap00BOI MOBEPXHOCTU KaauOpa peKOMEHIyeTCs HCIOIb30BaTh
NH ¢ KOHTaKTHBIM 3JIEMEHTOM - PYOMHOBBIM HIAPUKOM U CTEP’KHEM U3 YIIIEPOJHOIO BOJIOKHA, a
TaK)K€ TBEPAOCIUIaBHbIE H3MEpPUTENIbHbIE HAKOHEYHUKU THUIA «urjia». PyOMHOBBIE MIapUKH
HMMEIOT UCKJIIOUUTEIBHO TJIAJKYI0 [MOBEPXHOCTH, OOJIBIIYIO MPOYHOCTh HA CKAaTHUE U BBICOKYIO
CTOMKOCTh K MEXaHMYECKON KOpPPO3WH, a YIJIEPOJHOE BOJOKHO OOJagacT ONTHUMATbHBIMHU
XapaKTePUCTUKAaMH KECTKOCTU KaK B MPOJOJIbLHOM HAampaBlI€HUH, TaK M IpU KPYYEHHUH (YTO
BOXHO [UIS «3Be371000pazHoi» koHurypamuun HWH) mnpum uckimounTensHO MajoM Bece.
Homnyckaetcst ucnonb3zoBanne MH u3 apyrux marepuanoB ¢ y4eTOM TOTO, YTOOBI CTENEHb UX
M3HOCA KOMIICHCHUPOBAJIACh MIPH NMEPUOINUECKON KaTOpPOBKE.

9.3.2.3 IlpeanoyTUTENbHBIM SBJISETCS HCIOJIb30BAaHUE JJISi HW3MEPEHUN IMOBOPOTHOMN
U3MEpUTENbHON TroJIoBKU (puUcyHOK 13 a). Ilpu HEBO3MOKHOCTM NPHUMEHEHHUS MOBOPOTHOM
M3MEpPUTENBHON TOJIOBKM PEKOMEHAYETCSl HCIO0JIb30BaTh «3BE3/1000pa3HyI0» KOH(Uryparuio

WH (pucynok 15).
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i
a o
Pucynoxk 15 — «3Be3noo6pa3nas» konpurypauus MH

9.3.2.4 [lnametrp cdepuueckorr uwactu K3 HWMH 3aBucur ot MeToma usMepeHUs
(ynpolueHHbIH, MOTOYEUHBIM MM PEKUM CKaHUpOBaHMs) U mpoduid (mara) u3MepseMoin
Ppe3b00BOI MOBEPXHOCTH.

Bei6op numamerpa KO WH mpu ynpouieHHOM MeTone M3MEpeHHsl [Uisl KaluOpoB C
TPEYroJbHbIM MpoduiieM oOyCIOBIEH HEOOXOIUMOCThbIO KacaHusi cdepuueckoro KO WH
OOKOBBIX MOBEpXHOCTEH Mpoduis pe3bObl MO JMHUU cpenHero auamerpa. llpu stom BbIOOD
muamerpa chepuueckoro KO3 MH ocymecTBisitoT B 3aBUCMMOCTH OT IIara ¥ yrijia mpoduiis
pe3b0bl aHAJOTMYHO BHIOOPY JMAMETpa IPOBOJIOYEK, MPUMEHSEMbIX IMPU H3MEPEHUU Ha
CUHYCHOH JIMHEWKe, W3 4ucia npeanodtutenbHbix auamerpoB no ['OCT 2475, nauboinee
OJIM3KUX K pacCUUTaHHBIM 10 popmyre (15).

Beibop muamerpa MH mnpu ympoiieHHOM MeToJe H3MEpeHHs s KaauOpoB ¢
TpameneuaIbHeIM  TIpoguiieM  OOyCIOBIIEH  HEOOXOJUMOCTBIO  CBOOOJHOTO  KAacaHHS
U3MEpPUTENBHOIO HAKOHEYHMKA BIAJAWHBI PE3bObl U OOKOBON CTOPOHBI MpOduis, MMEIoIIeH
HAaWMEHBIIIMM YTroJl HAaKJIOHA, U CBOOOJHOTO KacaHWs BepIIMHBI Mpoduis pe3nObl. Jumamerp
cpepuueckoro KO MH BpiOuparoT u3 4yucia peKOMEHJOBAHHBIX JWAaMETPOB IPOBOJIOYEK I10
Tabauue 4.

[Ipy moToyeyHOM METOJE H3MEpPEHUs HCHOJb3YIOT YHHBEpCaJbHbIE HAKOHEYHHUKH C
MaibIM guameTpom cdepsl (0,5 — 1 Mm) win tuna «uraay. [Ipu maneix Tunopasmepax pe3bobl
MIOTOYEYHBIN MeTOJ| u3MepeHus He 3((EeKTUBEH, TaK KaK OYEHb TPYIHO PAa3MECTUTh Ha MajlOM
y4acTKe He0OX0/IMMOE YHCII0 TOUEK U3MEPEHUSI.

[Ipu cxanupoBanuu npoduns pe3pObl ucnonapzyror MH THnma «urima» uam ¢ majbiM
nuamerpoM cepuueckoro KO. Ilpu ckanupoBanuu no cnupanu ucnoiabdyior UH nuamerpom
(aHaNOTMYHO KaK MpPH YIPOILEHHOM METOJIE): JUIsl TPEYTOJIbHOro Mpoduis — odecreynBaronum
KOHTAaKT O JIMHUM CPEJHEro JuaMeTpa, AJis TpareuenJalbHOro npoduis — o0ecreurnBaromum

CBOOOJHOE KacaHUE HAKOHEYHUKOM BIAJAMHbBI U OTIOPHON CTOPOHBI PO pe3bObl.
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9.3.3 YcranoBka pe3b00Boro kajauopa B padouyem npocrpancrse KUM (KHUC)

YcraHoBKy — m3MepseMoro  pe3p0oBOro  kammbOpa B pabodyeM  MPOCTPAHCTBE
yHuBepcanbHbix KMUM ocymiecTBiasoT Ha cTosl (pUCYHOK 16 a) nubo B mpucmocoOsieHwue:
MaTpoH, YHUBEPCAIbHO-COOpHOE TIpucnocodneHue (pucynku 16 6; 17 a, 0).

YcraHoBKy — m3MepseMoro  pe3p0oBOro  kammOpa B pabodyeM  MPOCTPAHCTBE
CTIICIUAM3UPOBAHHBIX ~ KOOPAWHATHBIX ~HM3MEPHUTEIBHBIX CHCTEM TIPOBOJAT B  LEHTPHI
(mpunoxenue JI, pucynok 16 6), B marpoH U0 B ILEHTPUPYIOIIEE MPHUCIIOCOOICHHE
(npunoxenue B, pucynox 16 2, 17 g).

Wcnonb3oBanue A YCTaHOBKM  pe3b0boBoro  kanmubpa  IpUCIIOCOOJICHUH,
oOecrieunBarOIUX  IEHTPUPOBAaHWE  KaiuOpa,  IMO3BOJIIET  COKPAaTHUTh  MPOLEIYPY
MaTeMaTH4YeCKOT0 0Oa3MpoBaHUS B TMPOLECCe W3MEPEHHs W TEM CaMbIM IOBBICHUTH
MIPOU3BOIUTEIBHOCTD TIPOIIECCa H3MEPEHHSL.

YcTanoBKa U3MeEpsIEeMOro pe3r00Boro kaauopa B padoueM mpoctpanctee KUM momkna
OCYILIECTBIISATHCS TAKUM 00pa3oM, 4TOObI U3MEPUTENbHAS IIOCKOCTh (y OOJIBIIMHCTBA KAIUOPOB
M3MEPHUTENIbHAS TUIOCKOCTh PACIOJIOKEHA Yy OOJIBIIEr0 TOpIla WM COBIAJAET C HUM) ObLia
TOCTYITHA [T U3MEPECHHUS.

[Ipu ycraHoBke u3MepseMOro pes3pboBoro kamubpa B paboueM mnpoctpanctse KUM
HEOOXOMMO TPEIYCMOTPETh, YTOOBI 3JIEMEHTHI KpPEIUICHHUS, TI'psA3eBble KaHAaBKH M 001acTH
CHATBIX BUTKOB C HEMOJHBIM MPO(WIEM J0 BHUTKOB C IOJHBIM NpoQWIeM HE TMOMaih B

KOHTPOJIUPYEMOE CEUECHHUE.
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Pucynoxk 16 — YcranoBka xanubpa B pabouem npoctpanctse KM BepTukamsHo
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Pucynok 17 — YcranoBka kanudpa B padouem npoctpanctse KM ropuzonranbHO

9.4 MatemaTnueckoe 6a3upoBaHue

9.4.1 Jlns ompeneneHusi CUCTEMBbl KOOpPJAWHAT JAeTanu B cucreme koopauHat KHUM
HEOOXO0IMMO TPOU3BECTU MpPOLEAYpPY MaTemMaTudyeckoro Oa3upoBaHus. MareMarudeckoe
0a3upoBaHUE MOJKET MPOU3BOAMUTHCS B PYYHOM WM HaJaJ04YHOM peXuMme (Ipu HU3MEPEHUU
KaJuOpoB, cBOOOIHO pacnojokeHHbIX Ha ctojie KMM) nnm B aBTOMaTHYECKOM peKUMeE, Koraa
kanmuOp B pabouem mpoctpanctBe KM ycrtaHoBieH B mpucmnocoOieHnn. MartemaTH4ecKoe
0a3upoBaHUE CIYKUT HE U1 U3MEPEHUS MOBEPXHOCTEN Kainulpa, a JUlsl ONPEIesICeHNs] CUCTEMbI
KOOpJMHAT, MO3TOMY JJisi 0a3sUpOBAaHUS ONPEACIAIOTCS KOOPAUHATH MUHMMAJIBHOTO 4YHCIIA
TOYEK HEOOXOAMMOIO Ui ONpPENEICHUs IOJIOKEHHsI MOBEPXHOCTEH Kaiubpa B MPOCTPAHCTBE

KHM. IIpu nocneayromux n3MEpEeHHsIX TIOBEPXHOCTH CUCTEMBI KOOPINHAT JETAIN YTOUHSOTCS.
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942 TIlpu wu3MepeHUH PE3bOOBBIX KAIMOPOB PEKOMEHIYETCS  OCYIIECTBISATH

MaTeMaTH4eCcKoe 0a3upoBaHUE MO KOHYCY, TOPIIEBOM TUIOCKOCTH U TIEPBOMY BUTKY (PUCYHOK 18
a). Tlpu 0Oa3upoBaHWM 10 KOHHYECKOMY OJJIeMEHTY (1o BepmmHaM Npoduist pe3bOoBOit
MOBEPXHOCTH) HEOOXOAUMO U3MEPUTh MUHUMYM CEMb TOUYEK, U3 HUX PEKOMEHIYETCS] U3MEPHUTH
YEThIPE TOYKU B OJTHOM cedeHuu (Touku 1, 2, 3, 4 Ha pucynke 18 @) u Tpu To4ku (TOUKH 5, 6, 7
Ha pucyHke 18 a) B apyrom HamboJiee ymaaaeHHOM OT niepBoro. [Ipu 6a3zupoBaHUM MO TOPIEBOI
TUTIOCKOCTH PEKOMEH]TyeTCSl H3MEPUTH TPU TOYKH B TUIOCKOCTH MaJioro (00JIbIIero) Topua (TOUKH

8,9, 10 na pucynke 18 a).

] -
TOuKa, ﬂ*.
Mol v 0
I ——-
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H muna “uena”

HanpasneHue dsuxceHus

o
Pucynok 18 — Maremaruyeckoe 6azupoBaHue

basupoBanne 1no mnepBoMy BHUTKY HEOOXOIMMO Ui OJHO3HAYHOIO ONpPEJEIICHUS
MOJIOKEHUST Pe3b00BOM TOBEPXHOCTH KalIuOpa, Ui 3TOr0 HEOOXOAMMO H3MEPUTh IO OJHOM
TOYKE Ha OOKOBBIX CTOpPOHAax Mpo¢uiisi pe3bObl B MEPBOM BUTKE Ha paccTosHUU 5-10 MM oT
00J1acTH CHSTHSI BUTKOB C HEMOJHBIM MPOQUIEM JI0 BUTKOB C MOJIHBIM Ipoduiem (touku 11, 12
Ha pucyHke 18 a).

Ecnu xoHCcTpykius, ocHamieHue u mnporpammHoe oOecnedeHue KM nosBossior
MIPOM3BECTH U3MEPEHUE B aJaITUBHOM (CaMOMOHACTPAUBAIOLEMCS) PEKUME CKAaHUPOBAHUS, TO
npu MaremaTudeckoM OazupoBanuun WH BBoaAT B KaHaBKy IEpBro BHUTKA JO KOHTAakTa ¢
HATATOM M 3a/lal0T HampaBjeHHe ABWKEeHUs (pucyHok 18 6). Ilpumepom MOXKET CIyKUTh

MaTeMaTH4ecKkoe Oa3upoBaHue IpU U3MEPEHUH Ha KOHTyporpade (mpuioxenue XK).
9.5 U3mepeHue pe3b00BOro KaJIndpa Ha KOOPAMHATHON U3MePUTEIbLHONH MallluHe

9.5.1 O01mme moJI0KeHU S

9.5.1.1 N3mepenue pe3rb0BOro kaymbpa ¢ MCIOIb30BaHUEM Kak yHUBepcaibHbIX KM,
TaK U CHEIUAIN3UPOBAHHBIX KOOPAMHATHBIX U3MEPHUTENbHBIX CUCTEM JOJIKHO MPOBOJUTHCS HE
MEHee, YeM B JIBYX OCEBBIX CEUEHHUSX, PACMOJIOKEeHHbIX Noja yriaoMm 90° (pucynok 19 a). Ilpu
3TOM PEKOMEHAYETCS MPOBOAUTH W3MEpPEHUs! B OOJbIIEM KOJUYECTBE OCEBBIX CEUEHUH, €Clu
MIO3BOJISIFOT BO3MOKHOCTH KOOPJIMHATHOIO M3MepuTesbHoro odopynosanus u I10 (pucynok 19
0). KonmnuecTBo M3MepsIeMbIX CEUCHHI OMPEEISIIOT B 3aBUCUMOCTH OT TpeOyeMOil TOUYHOCTH U

IMPOU3BOJUTCIIBHOCTH ITPOLECCa U3MCPCHUS.
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Pucynoxk 19 — Cxema pacmnosioxeHus: U3MEPSIeMbIX CEYCHHUI

9.5.1.2 B 3aBucUMOCTH OT KOOPAMHATHOTO M3MEPHUTEIHLHOTO 000pYIOBaHUS U3MEPEHUS
pe3bp00BOro Kamubpa pa3fesstoT Ha ABYXKOOPAUHATHBIE © MHOTOKOOPAUHATHBIE.

[Ipu ABYXKOOpAMHATHOM METOJI€ U3MEPEHHUs M3-3a NEPEeyCTaHOBKH KaiaulOpa U3 OJHOTO
CEUeHMsI B IPYroe MOJIOKEHHE OCU KaauOpa B IPOCTPAHCTBE U3MEHSETCA, TO €CTh OCh Kanuopa,
omnpejiesieHHass MpH U3MEpPEHMsIX B ceueHuH |, cMelleHa B IPOCTPAHCTBE Ha HEKOTOPYIO

BEJIMYMHY OTHOCUTEIHHO OCH KaiuOpa, ONpeAeIeHHON TPH U3MEPEHUAX B CeUEHUU 2 (PUCYHOK

19 a).

JIByXKOOpJIMHATHBIH METOJl H3MEPEHHUS] TEOMETPUYECKUX IapaMeTpoOB pe3bOOBBIX

KanuOpOB peann3oBaH Ha JByXKoopauHaTHOM npubope 481KM2, oOuiuii BUI, TeXHHUYECKUE
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XapaKTePUCTHKU M CXeMa KOOPJMHATHBIX IEPEMEIICHH HW3MEPUTEIIbHBIX HAKOHCYHHUKOB

KOTOPOTO MPUBEJCHBI B IPUIIOKEHNH B.

JIByXKOOpJIMHATHBIA METOJl H3MEpPEHUs TI'EOMETPUYECKUX MapaMeTpOB 3JIEMEHTOB
npodus pe3p0bl peaTu30BaH B:

- KOHTyporpade, o01Hii BUJI KOTOPOro NIPUBEAEH B MpHiiokeHuu JK;

- npubope HUMK-890, o61iuit Buj, TEXHUUECKHUE XapaKTEPUCTUKU KOTOPOTO MPUBEIEHBI
B NIPUJIOKEHNHU b.

MHOroKoOpAMHATHBIE U3MEPEHUSI BKIIOYAIOT B C€0sl TPEXKOOPAUHATHBIE (TPH JIMHEHWHBIE
KOOpPJMHATBl) U3MEPEHUs, PEaIN30BAHHbIE HAa YHUBEPCAJIBHBIX KOOPAMHATHO-U3MEPHUTENbHBIX
MamuHax (mpuwiokeHue 1), W YeTbIpeXKOOpAMHATHbIE (TpU JIMHEHbIe, OJHA YIJIOBas
KOOpPJMHAThl) U3MEPEHHS TapaMeTPOB pe3b0OBBIX KaTUOPOB, peaJu30BaHHbIE HA KOOPIMHATHBIX
mmeputenbHbix cuctemMax HUMK-483 w HUMK-485 (unm aHanoruyHeix), oOmUNA BUA M
XapaKTEPUCTUKU KOTOPBIX MPHUBEACHBI B NpuioxkeHuu . B ornuume oT ABYXKOOPIMHATHOIO
METO/1a M3MEPEHUN NP MHOTOKOOPAMHATHBIX H3MEPEHUSX HE MPOUCXOAUT CMEILIEHUE OCH
KanuOpa B MPOCTPAHCTBE, TaK Kak IepeycTaHOBKa KanuOpa He TpeOyeTcs, a mepeMenieHue u3
OJIHOTO CEYEHUs B JIPYroe OCYIIECTBISETCS 3a CUET MOBOPOTA CTOJIa MpUbopa Ha 3aJaHHbIN yroJ
(cmeuuManu3upoBaHHbI  YeTbipexkoopauHaTHeli npubop HWUNK-483) mmbo 3a cuer
NepeMeleHus: ¥ IOBOPOTa U3MEPUTEIHHON ToJI0BKH (yHHUBepcaiabHble KIIM).

9.5.2 Mertoabl H3MepeHnH

9.5.2.1 B 3aBUCMMOCTM OT CXeMbl H3MepeHuss M ucnoiaszyembix HWH Bbeiaensror
YIPOIIEHHBIA U NOTOYEYHBIA METObI U3MEPEHUH, a TAK)KE PEKUM CKAHUPOBAHMSL.

9.5.2.2 VYmpolueHHBI MeTOJ H3MEPEHHs TIeOMETPUYECKUX IapaMeTpoB pe3bOOBBIX
KaJMOpOB OCHOBAH Ha KCIOJb30BAaHUM CHEPUUECKUX U3MEPUTEIbHBIX HAKOHEUYHHUKOB C TaKUM
nuamMeTpoM cdepbl, d4ToObl 00ECTIEUNTh KacaHWEe W3MEPUTEIHHOTO HAKOHEUYHHMKA OOKOBBIX
MOBEpXHOCTEN MpoQuiis pe3bObl MO JUHUM CPEIHEr0 AUaMeTpa — JUIsl Pe3bObl C TPEYroabHbIM
npoduiieM; cBOOOJHOE KacaHUE M3MEPHUTEIbHOTO HAaKOHEUHHKA BMAJMHBI pe3bObl U OMOPHOM
CTOPOHBI PO IS — A7l pe3bObI C Tpaneneu1anbHbIM npoduieM (pucyHok 20).

IIpumeuanwue— g KOPIOPATHBHBIX PE3bOOBBIX COCAMHEHUI C JPYroil reomerpueit
npoduis pe3nObl Touku KacaHus KO WMH ¢ anementamu npouias pe3nObl BBIOUPAIOTCS B 3aBUCHMOCTH
OT CiIy)KeOHOr0 Ha3HAa4YeHUs] pe3bOOBBIX IMOBEPXHOCTEH W HAa OCHOBAaHHH KOHCTPYKTOPCKOM

JIOKYMEHTaIl1H.
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Kamu6p-npobka
¢ Tpanerien/janbHON
pe3p6oii

Kann6p-npobka
€ TPEYTO/IbHON
pesbboit

Pucynok 20 — YpoIieHHbII METO1 U3MEPEHHS

YopouieHHbI METOJT U3MEPEHUsI T€OMETPUUECKUX MapaMeTpoB pe3bOOBBIX KaauOpoB
MIO3BOJISIET U3MEPATh HAPYXKHBIM, CpeIHUN M BHYTPEHHUN JUaMETphbl, KOHYCHOCTb, OBAJIbHOCTD,
MPSIMOJIMHEHHOCTh OOpasyroleld KoHyca, mar pe3bObl, MEePHeHANKYIIPHOCTh U3MEPUTEIHHOM
TJIOCKOCTH K OCH Pe3b0bI, BEICOTY TPOdHIIs pe3b0bI (Y pe3bObl TpanenenaaaibHoro mpoQuis).

9.5.2.3 TloTouYe4HBI METOJ W3MEPCHUS TCOMETPHUYSCKUX IapaMeTPOB Pe3b0OBBIX
KaJuOpOB OCHOBaH Ha MHCIOJIb30BAHUM YHUBEPCAJIBHBIX H3MEPUTEIbHBIX HAKOHEYHHKOB C
MaibIM uameTpoM cdepsl win MH Tuma «wuriay, 9To Mo3BOJSET MOJTYYUTh OOJIbIIEE YHCIIO
TOYEK pe3b0OBOM MOBEPXHOCTH, IO KOOPJMHATAM KOTOPBIX MOYKHO PacCuMTaTh OOJIbIIEE YHCIO
reOMETPUUECKUX MapaMeTPOB Pe3b0bl, IO CPABHEHUIO C YIIPOIIEHHON METOUKOM.

[Ipu noroyeyHOM MeTOIe U3MEPEHUS C IPUMEHEHUEM U3MEPUTEIHHON FOJIOBKU KaCaHUS
(Tpurrepnoii MI') B mpomoIpsHOM OCEBOM CEYEHUH MACCHB M3MEPEHHBIX TOUYEK MOJIYYaroT MpHU
MOCJIEI0BATEIILHOM BBHITIOJTHCHUH €IMHUYHBIX IUKJIOB U3MEPEHUS TOUKH (pUCYHOK 21).

KonmyecTBo mM3MepsieMbIX TOUYEK Pe3b00BOM MOBEPXHOCTH 3aBHCHUT OT IHara W MmpoQuiis
pe3bObl, OT JIMHBI PE3bOOBOM YaCTH, OT KOJHMYECTBA IIOJHBIX BUTKOB, OT HEOOXOIMMOM
TOYHOCTH M3MEPEHUs U OT HEoO0XOJAMMOM MPOU3BOAUTEIBLHOCTH TIpoIecca H3MEpPEHUsl.
KonnuectBo u3MepsieMbIX TOYEK pPE3bOOBON MOBEPXHOCTU [JOJDKHO OBITh ONTUMAaJbHBIM:
oOecrieuynBaTh HEOOXOAUMYIO TOYHOCTh U3MEPEHUN U 3aJaHHYIO IPOU3BOJUTEIHHOCTD MTPOIecca
n3Mmepenus. KonuyectBo Touek AOKHO OBITH OOJIbIIE WM PAaBHO MUHHUMAJIbHO HEOOXOIMMOTO
quclia TOYeK (U1 MOCTPOCHUS YPAaBHEHUS MPSIMOM HE0OX0IMMbI KOOPIMHATHI IBYX U3MEPEHHBIX

TOYEK, JUISI OKPY)KHOCTH — TPeX TOYEK), HO HE CIIMIIKOM OOJIBIIMM, TaK KaK HEPalMOHAIbHOE
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YVBEJIMUCHUE YMCIIa U3MEPSIEMBIX TOYCK MPHUBEACT K YBEIWUCHHIO BPEMEHHU, 3aTPadunBacMoOTo Ha

mnmpouecc HMU3MCPEHUA TOYCK IMOBCPXHOCTH, HGO6XOI[I/IMOCTI/I CJIOKHBIX pPacuc€ToOB 11O
arfmmpoKCuMalnmu, 4YTO0 CHU3SHUT IIPOU3BOJUTCIIBHOCTH IIpoLECCa HU3MCPCHUA. PCKOMGHILYGMOG

KOJIMYECTBO U3MEPSEMBIX TOUEK IMPUBEICHO B TabauIie 6.

Taobnwuma 6 — PekomenayemMoe KOJMYECTBO TOUYEK M3MEPEHHM MPU MOTOYECHHOM METOJIE

W3MEpPEHUS
DneMeHT pe3b00BOil MOBEPXHOCTH ‘ KonunuecTBo M3MepsieMbIX TOYCK ‘ [Iar pe3b0b1, MM
Pe3pba ¢ TpeyronbHbIM npoduieM
Topen kanubpa 2-4
BokoBast moBepXHOCTh POd IS 2 P =254
pe3bObI 3 P>2754
[ToBEpPXHOCTH HAPYKHOTO u 1 P =254

BHYTpPEHHETO JHaMETPOB 2 P>254

Pe3pba ¢ TpanenenaanbHbIM IPOhUIeM

Topen kanubpa 2-4

BokoBas oBepxHOCTh IPOQHUIIS 2-3

[ToBepXHOCTh HAPYKHOTO U 1-3 P =254
BHYTPEHHETO THaMETPOB 3.5 P>2,54
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°¢

Kannbp-npobka
C TPeyTOIbHOM
pe3pboii

=

Kanubp-npobka
¢ TpanenengaabHO’
pespbori

Kanmnbp-npobka
COTpmgaTeanblM Kﬂﬂﬂﬁp-ﬂpOGKa .
yrioM 60KOBOJi ¢ TparnelqenjajbHON

CTOpPOHBI Ipoguis pe3bpboit

Pucynoxk 21— I[ToTo4euHblit METOT U3MEPEHHS

[Ipodune TpeyronpHOW pe3bOBI SBISETCS CHMMETPHYHBIM, II0TOMY HEOO0XOIuMoe
KOJIMYECTBO M3MEPSEMBIX TOUEK JIOJDKHO OBITh PABHOMEPHO PACIIPENIEIICHO MO JIEBOM M MPaBOi
cropoHam npodmisi. I1o ogHO-ABE TOUYKH (B 32aBUCHMOCTH OT IIIara pe3bObl U B COOTBETCTBHH C
TabnuIel 6) pa3MemarT Ha BEPIIMHAX Pe3b00BOTO TIPOduIs.

VY pe3b0bl ¢ TpanenenaaabHbIM TPOQHIEM BHICOTA TPOQUIIS 3HAYUTEIIHEHO MEHBIIE YeM
mar pe3npObl, MO3TOMY KOJIMYECTBO TOYEK Ha OOKOBBIX IMOBEPXHOCTSIX Mpoduist (2 — 3) MeHbIIe
YeM Ha MOBEPXHOCTSAX BHYTPEHHET0 W HapyKHOTO nuamerpa (3 —5).

9.5.2.4 U3mepenue pamuyca ckpyrieHus (pucyHok 22 a), dacku (pucyHok 22 6) u
BITAJIUHBI TPEYrOJIBHOTO MpOodwiIss (PUCYHOK 22 6) TPHU IMOTOYECYHOM METOJAC IIPOBOJIST

HU3MEPHUTCIIbHBIM HAKOHCYHUKOM THUIIA «KHUTJIa».
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7] 8
Pucynok 22 — CxeMbl H3MEPEHHS Payca CKpyrieH s, (acKu ¥ BIIAJAUHBI IIPH OTOYEYHOM

METOAC
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[Ipu ompeneneHun pamuyca CKpYyIJICHHsS HEO0OXOAWMO INPOBECTH M3MEPEHHE HE MEHee

YeThIpeX TOUYEK pajuyca TaKUM 00pa3oM, 4YTOObI BCE TOUKHU JIKAIU Ha paJuyce U HE MoNajail B
MeCTa CONpPSKEHUS paauyca C MPSAMOJUHEHHBIMU TOBEPXHOCTAMH (pUCYHOK 22 a). B
3aBHCUMOCTH OT Tpoduiast pe3bObl MpH HM3MEPEHHU paauyca CKPYIJICHHS TPUMEHSIOTCS
pa3IUYHbIC BApUAHTHI TPACKTOPHI JABM)KCHUS U3MEPUTEIHFHOTO HAKOHEYHUKA (PUCYHOK 22 a).

9.5.2.5 Pexxum ckanupoBaHus (pUCYHOK 23) MO3BOJISET MPOBOJAUTH H3MEPEHUE OOJIBIIIOTO
KOJIMYECTBA TOYEK IpH HenpepblBHOM KOHTakTe MH ¢ m3Mmepsemoil moBepxHOCThIO. B pexnme
CKaHUpPOBaHUS i1 oOecrieueHus: TpeOyeMoil TOUYHOCTH H3MEPEHHUs] HEOOXOJIMMO CTPEMUTHCS
UMETh JIOCTaTOUYHYIO KOHLEHTPALUIO TOYeK u3MepeHus. JlocTaTouHash KOHUEHTpaLus TOYEK
M3MEPEHUs TIPU U3MEPEHUU TPOHIIsi Pe3b00BON TTOBEPXHOCTH JOCTHTACTCS MPHU 00ECTICUCHUH
WHTEpBaJia MEeX Ay ToukaMu u3mepenus mexee 0,02 M.

9.5.2.6 TloToueuHbIli METOJ U3MEPECHHS M PEKUM CKAHHUPOBAHUS TO3BOJISIIOT HU3MEPATH
Hapy)KHBIH, CpEJHUW ¥ BHYTPEHHHMH JUAMETpPHI, IIar pe3bObl, KOHYCHOCThb, OBAJIBHOCTD,
MPSIMOJIMHENHOCTh 00pa3yrolie KoHyca, NepreHIUKYIIPHOCTh U3MEPUTEIbHON IJIOCKOCTU K
OCH pe3b0bl, TEOMETPHUECKUE TTapaMETPBI JIEMEHTOB MPOdUIIst pe3bObI (BBICOTA, YIIIbI HAKIOHA
U OpSIMOJUMHEHMHOCTh CTOPOH mpoduis, MIHUpHUHA KaHaBKM, TOJIIMHA BHUTKA, paJUyChl

CKpyTJIeHUH, (hackn).
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Pucynoxk 23 — Pexxum ckanupoBanus mpoduiis pe3bObl
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9.5.3 OnpeneseHue MOJ0KeHUsI CHUPATH OTHOCHTEIbHO OCH KajJu0pa (TpexMepHoe

U3MepeHue)
9.5.3.1 Ompenenenne TMOJOKEHUSI CHHPATH OTHOCHTEIHLHO OCH KajuOpa MPOBOJISAT
CKaHUPYIOLIEHW  M3MEPUTEIBHOW  TOJOBKOM C  NPUMEHEHHEM  IOBOPOTHOIO  CTOJIA,

obecreunBaroIero BpamieHue kanuopa otnocutenbHo UI (pucynok 24).

AZ

..4";/5 /ﬁ'“ 4 b
7 ¥ 4 a | e——m ] ﬂ

Pucynoxk 24 — Onpezenenne mojaoKeHus CIUPaIu C UCTI0Ib30BaHUEM TTOBOPOTHOTO CTOJIA

Jlist kamOpoB € TPEYTrOJbHBIM MpoduiieM pe3bObl TMOJIOKEHUE CIUPATH OTHOCUTEIHHO
OCH KanroOpa U3MepSIOT TI0 CpeHEMY AUAMETPY, IS KAIUOPOB ¢ TpanenenJaibHbIM MpoduieM
0 HapyKHOMy auameTpy (s KoJsiblla) Wi BHyTpeHHeMy (mist mpoOku). Ilpu sToMm
W3MEPHUTEIbHBI HAaKOHEYHUK BBOJMTCS B KOHTAKT C OOKOBBIMH CTOpOHAMH mpoduis (s
Pe3b0BI ¢ TPEYTroIbHBIM MTpoduiieM), TU00 ¢ BIAAUHON pe3bObl U OTIOPHOW CTOPOHON TPOdUIIS
(ms pe3pOBI ¢ TpameneuaadIbHBIM TPOQPHIEM) TakKUM 00pa3oMm, 4TOOBI OOECIeYUTh HATST,
paBHBIA TOJIOBUHE Juarna3oHa oTkiaoHeHus MIT mo ocam X, Y, Z. 3arem oCymiecTBIss
nepemenienne MH mo HOMUHAIBHOW TpaekTOpuM (3a CYET BpallleHUs KaauOpa U JIMHEWHOTO
nepemenienus MI' Bmons oOpasyromeit konyca), 110 KM ¢ukcupyer KoopauHATBI TOUYEK
CIUPATIH.

9.5.3.2 Ilpu OTCYTCTBHUM MOBOPOTHOTO CTOJIA TPEXMEPHOE CKAaHUPOBAHUE MOXKET OBITh
obecrieueHo MpuMeHeHneM oBopoTHo# UI mim «3Be3moo0pa3Hoity korduryparuu MH. B atom
cllydae TpexXMepHasl CHHpaib H3MEpseTCsl B HECKOJIbKO 3TanoB. Kaxaplii OTpe3ok crnupanu
M3MEpPSIeTCsl P CBOeM (PUKCUPOBAHHOM TIOJIOKEHUU HAaKOHEUHHKa moBopoTHON UI (prcyHOK

25) UM CBOMM HAaKOHEYHHKOM «3BE371000pa3Hoi» koHuUrypanuu (pucyHok 26). [1O moinkHO
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obecrieunBaTh BO3MOXKHOCTh COEJAWHEHHS IOJIy4aeMbIX MPH H3MEPEHHH OTPE3KOB CIUPATH B

00IIyI0 TPEXMEPHYIO JUHUIO (PUCYHOK 26). TOYHOCTHh M3MEpPECHHS B JTAHHOM CiIy4ae OOBIYHO
HIDKE, YEM TIPH HCIIOJIb30BAaHUH TTIOBOPOTHOTO CTOJIA C HEMPEPHIBHBIM CKAHUPOBAHUEM.

9.5.4 Tlpu u3MepeHUH TEOMETPUUECKHX MapamMeTpOB Pe3bOOBBIX KaTUOpOB HamboJee
MOJIHYIO HHPOPMAITHIO O JICHCTBUTEIIBHBIX pa3Mepax KamOpa MOXKET 00eCIeYnTh MPUMEHEHUE
OJIHOBPEMEHHO JBYX METOJIOB HM3MEpEHHs: ompeieieHne mnpoduis pe3bO0BOi MOBEPXHOCTH

METO/IOM CKaHUPOBAHHUS B HECKOJIbKUX CEUYEHHUSAX (HE MEHEe JIBYX) U ONpeJesieHUe MOJIOKEHUs

CTIMpaJIA OTHOCUTEIIFHO OCH Kaiauopa.

Pucynoxk 25 — Onpezenenne mojaoKeHusi CIIUPaIu C UCI0JIb30BaHUEM TOBOPOTHOM UIT
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Pucynok 26 — OnpenerieHre MoJI0KEHUs CIIHPATH ¢ UCIIOJIb30BAHUEM «3BE3/1000pa3HOI»

koH(purypamuu MH

9.6 MeToauka pacuera reoMeTpuYecKUX NapaMeTpPoB pPe3b00BBIX KATUOPOB

9.6.1 Ormpenenenue cpeaHero AWamMeTpa pe3bObl B OCHOBHOM IUIOCKOCTH TIPU
YIIPOIIIEHHOM METO/Ie U3MEPEHUS

9.6.1.1 st ompenelieHus CpeIHEro auameTpa pe3bObl ¢ TPEYroJbHBIM MpodmieM B
OCHOBHOW TUIOCKOCTH TIPH YIPOIIEHHOM JBYXKOOPJWHATHOM METOJIE HCIIOJIB3YIOT MAacCUB

KOOpAWHAT HEHTpa U3MCPUTCIBHOTIO HAKOHCYHHKA IMPU €T0 KOHTAKTC C OOKOBBEIMH CTOpOHaMHU
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npoduiIst pe3bOBl 0 JTMHUK CPEIHETO TUaMETpa, a TaKKe ¢ M3MEPUTEIBHON IUIOCKOCTHIO (Ha

0O0JIBIIIEM TOPIIC WIIM BHYTPEHHEH MOBEPXHOCTH (priaHIa) Kamopa.

9.6.1.2 OnpexneneHue ypaBHCHHI CPEITHUX MPSAMBIX TIPOBOIST CIICAYIOIINM 00pa3oM:

[To ycnoBusiM anmpOKCHMAalMU METOJOM HAaWMEHBIIMX KBaJApaTtoB (MpuiioxeHue P)
OTIPENIENAIOT YPaBHEHUS MPSMBIX, MPOXOJANINX Yepe3 HEHTPHl U3MEPUTEILHOTO HAKOHEYHUKA
IPH €ro KOHTAaKTe C OOKOBBIMH CTOPOHAMHU TPOQHIS pe3bObl MO JUHHUH CPETHETO TUaMeTpa
(np.11 u p.12 Ha pucynke 27). B 3aBUCHMOCTH OT BO3MOXHOCTH MTPOTPAMMHOTO O0OecreueHus
B ABTOMAaTHYECKOM WJIM PYYHOM pEXKHME B TIOJOKCHHE TPSMBIX BHOCST TMOIPABKH,
YUUTHIBAIONINE JUAMETP H3MEPHUTEIBHOTO HAKOHEYHWKA. TakkKe pPEKOMEHIYeTCS YYHTHIBAThH
OTKJIOHEHHUE yriia Mpoduiisi pe3bObl OT HOMHUHAIBHOTO 3HAYEHUS, KOTOPOE BIUSET Ha BBICOTY
MIOJIOKEHHSI [IEHTPAa M3MEPUTEITHHOTO HAKOHEYHHWKA BO BITAJMHE PE3bObl. YPaBHEHUS IMPSIMBIX
(mp.111 m mp.112 wa pucynke 27), MOJYy4EHHBIX MPH BHECEHWU TIOMPABOK, SBIISIFOTCS

YPaBHEHUSIMH CPEIHUX MPSMBIX.

m.201

Pucynoxk 27 — Cxema omnpeeneHus ocu Kanuopa

9.6.1.3 VYpaBHeHue ocu KaimmuOpa OMNPEACTAIOT MaTEeMaTUYeCKH KaK YypaBHEHHUE
OHcceKTpuChl yria koHyca 2¢ (mp.13 Ha pucyHke 27), IpOXOJAIICH Yepe3 TOUKY MepeceueHus
MPSIMBIX, KOTOPBIE B CBOIO OUYEPEIb MPOXOIAT Yepe3 MEHTPhI H3MEPUTEIHLHOTO HAKOHEYHHKA MTPH
€ro KOHTaKTe ¢ OOKOBBIMU CTOPOHAMH PO pe3bObl TI0 JIMHUU cpenHero quametpa (tp.11 u
mp.12 Ha pucynke 27).

9.6.1.4 OmnpeneneHue ypaBHEHHS MPSMOU, JIeKAIICH B OCHOBHOM TJIOCKOCTH, MPOBOISAT

CIIETYFOIIM 00pa3oMm:
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[To ycnoBusiM anmpOKCHMMAIMK METOJOM HaWMEHBIIUX KBaJpaToB (mpuiioxkeHue P)

ONPEAENSIOT YpaBHEHUE MPSIMOH, MPOXOMAIIEH MO TOYKaM, JIEKAIUM B HM3MEPUTEIIBHOU
iockoctu kanuopa (mp.31 Ha pucynke 28). [Ipu 3ToM B 3aBHCHMOCTH OT Bo3MoxkHOCTH [10 B
ABTOMATHYECKOM HIIM PYYHOM pPEXHME HEOOXOIMMO BHECTH B MOJIOKEHHE NMPSMOMU IMOTPABKY,
VYUTBHIBAIOIIYIO JTHAMETp M3MEPHUTEIbHOr0 HakoHeyHWka (Tak kak KHWM  ¢ukcupyer
KOOPJMHATHI IIEHTPa U3MEPUTEIHLHOTO HAKOHEYHHKA).

OnpenenstoT KOOPAMHATHI TOYKU MEpecedyeHrs OCH KanuOpa W NHpsMOH, Jiexalleld B
M3MEPUTEIIHPHON TIOCKOCTH KaymmOpa (m.61 - Touka nepecedenus np.13 u np.31 Ha pucynke 28).
OnpenensoT KOOpAMHATH TOYKK (M.62), Jexamieil Ha ocu kanubpa (mp.13) u orcrosmiei ot
Touku (m.61) mepeceuenns ocu kamOpa ¥ IPsIMON B U3MEPUTEIHHOM TNIOCKOCTH Ha PACCTOSTHUE
a, PaBHOE PACCTOSIHUIO OT U3MEPUTEIBHOM 10 OCHOBHOM IJIOCKOCTH, YKa3aHHOE B HOPMATUBHOM
JIOKYMEHTAallMU Ha KalauOpBbl.

OnpenensaoT ypaBHEHUE TPSMOH, JIeXKaleld B OCHOBHOM TUIOCKOCTH (Tp.32 Ha PUCYHKE
28) KaKk MeprneHIuKyIsip K ocu kKamuOpa (mp.13), mpoxomsmmii yepe3 Touky (m.62) Ha ocu
KaauOpa, OTCTOSIIYIO OT TOYKH MEPEeCceueHHs] OCH M NPSIMOW B M3MEPHUTEIBHOU IUIOCKOCTH Ha

paccTosiHue a.

np.32
m.73 np.31

np.111_

np.13

np.112°

m.74/Th_“
2]

Pucynoxk 28 — Cxema omnpeeneHus npsMoil B OCHOBHOM INIOCKOCTH

9.6.1.5 CpenHuii 1uaMeTp B OCHOBHOM TUIOCKOCTH KaTHOPOB C TPEYTOJIbHBIM PO hUiIeM
Pe3b0BI OTIPEICIIAIOT, KaK PACCTOSTHUE MEXKIY TOYKaMU nepecedcHus (m.73 u m.77 Ha pUCYHKE
28) mpsMOH, JIeKalel B OCHOBHOM TUIOCKOCTH (T1p.32 Ha pUCYHKE 28) U MEPIeHIUKYISIPHON OCH
Kamuopa, ¥ KOKI0W u3 cpeHux npsambix (mip.111 u np.112 Ha pucyHkax 27, 28), onpeneeHHbIX

cornacHo 9.6.1.2.
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9.6.2 Ormpenenenne HapPY)KHOTO W BHYTPEHHErO0 JTUAMETPOB pPe3bOBI B OCHOBHOM

IJIOCKOCTH MPHU YIPOILIEHHOM METO/I€ U3MEPEHUS MPOBOJAT CIIEIYIOIUM 00pazoM:

Jlis  ompeneneHusT Hapy>KHOTO U BHYTPEHHETO JHMaMETpOB pe3bObl B OCHOBHOM
IUIOCKOCTU TIPH YIPOILIEHHOM JBYXKOOPJIMHATHOM METOJE HCIOJB3YIOT MAacCUB KOOpPJIUHAT
LEHTpa U3MEPUTEIHLHOIO0 HAKOHEYHHUKA IPH €ro KOHTAKTE MO HAPY)KHOMY WJIM BHYTPEHHEMY
IMaMeTpy pe3bObl, a TAKKE C U3MEPUTEIBHOMN MIIOCKOCTHIO (Ha OOJIbIIIEM TOPIIE UM BHYTPEHHEN
MOBEpXHOCTHU (haHIa) Kamuopa.

VYpaBHeHUS JBYX MPSAMBIX, JIKAIIMX HAa BEPIIMHAX WM BIAaJUHAX WU3MEPEHHBIX BUTKOB,
ONPEEISAIOT CIAEAYIOIIHUM 00pa3oM:

[lo ycnoBusiM anmpokCUManUM METOJOM HAauUMEHBIIMX KBaApaToB (mpuioxkeHue P)
ONpENENAOT YpPaBHEHMsI JABYX MPSIMBIX, HPOXOJAIIMX dYepe3 KOOPAMHATHI  IIEHTpa
M3MEPUTEIHHOIO HAKOHEUHHUKA MPH €r0 KOHTAKTEe 10 Hapy>KHOMY WJIM BHYTPEHHEMY JUAMETPY
pe3b0bl. 3aTeM B MOJIOKEHUE MOJYUYEHHBIX MPSMBIX BBOJAT MONPABKY, YUUTHIBAIOLIYIO TUAMETP
U3MEPUTENHHOIO HAKOHEUYHHUKA.

VYpaBHeHHE MPAMOH, JIeKaIlel B OCHOBHOM TJIOCKOCTH, OTIPEIETISIOT coTyiacHo B 9.6.1.4.

HapyxHblii 1 BHYTpEeHHHI TuamMeTpbl pe3bObl B OCHOBHOM IJIOCKOCTH ONPEAETSIOT, KaK
paccTosiHuEe MEXKJy TOYKaMU IEPEeCEUCHHs] MNPSIMOM, JIiekKanled B OCHOBHOW IUIOCKOCTH H
MEPIEeHIUKYIIPHON ocu Kannubpa, U KaKI0W U3 MPSAMBIX, JIeKal[MX Ha BEpIIMHAX WIN BHaJWHAX
U3MEPEHHBIX BUTKOB.

9.6.3 Omnpenenenue OBaJLHOCTH M KOHYCHOCTH pe3bObl KalnOpa IpHU YHPOLIEHHOM
METO/1€ U3MEPEHUS MPOBOJAT CIEIYIOIIUM 00pazoM:

OBanbpHOCTH KajuOpa 1Mo HapyKHOMY, BHYTPEHHEMY WJIM CPEAHEMY JAUAMETPy Pe3bObl
ONPEENA0T, KaKk HauOOJIbIIYI0O PAa3HOCTh HApYKHBIX, BHYTPEHHUX WJIM CPEJAHUX JIMaMETPOB
pe3b0bl, N3MEPEHHBIX B OCEBBIX CEUEHMSIX, PACIIOJIOKEHHBIX 101 yriioM 90°.

OmnpeneneHre KOHYCHOCTH IO Hapy:KHOMY, BHYTPEHHEMY WM CpEIHEMY JIUaMETpy
pe3b0bI TPOBOIAT aHAJIOTUYHO YKa3aHHOMY B 8.4.2.7.

9.6.4 Omnpenenenve mara pe3bObl KaauOpa INpH YIPOIIEHHOM METOAE HU3MEPEHHS
MIPOBOJIAT CIEAYIOMUM 00pa3oM:

IIpu ompenenenuu mara pe3pObl KanuOpa HCHOJIB3YIOT MAcCHB KOOPAMHAT IEHTpa
M3MEpPUTENIBHOIO HAKOHEYHUKA IIPU €ro KOHTAKTE C U3MeEpseMOl pe3b00BOM MOBEPXHOCTU IO
JIMHUMU CPETHEro AMaMeTpa pe3bObl (sl KanuOpoB-MIPOOOK M KanuOpOB-KOJEl C TPEYrOJbHbIM
npodusaemM pe3pObl), MO BHYTPEHHEMY AMAMETPY pPe3bObl M OOKOBOW CTOpOHE Mpodus,
MMEIolel HAMMEHBLIUHN yroi HakjoHa (A1 KanuOpoB-IIpOOOK ¢ TpaneueuJalbHbIM NpoQuiieM
pe3bObl), TO HAPYKHOMY JHaMEeTpy pe3bObl W OOKOBOM CTOpoHE NPO(HIISL, HUMEIOIIeH

HaWMEHBIIHNHN YroJl HakKJIoHa (7151 KaIMOPOB-KOJIEII C Tpamneleu aIbHbIM MTPOQUIEM pe3bObl).
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[Ilar pe3pOBI ONPENENAIOT, KaK PACCTOSHHE MEXAYy IEHTPAMH HW3MEPUTEILHOTO

HAKOHCYHHKA, PACIIOJIOKCHHOIO B IBYX COCCAHNUX BUTKAX, YMHOKCHHOC HA s 7.

OmnpeneneHre OTKIOHEHUS HAKOIUIEHHOTO 1Iara pe3bObl IMPOBOJAAT  AHAJOTUYHO
yKazaHHOMY B 8.7.4.

9.6.5 Onpenenenve MEpEHIUKYISIPHOCTH U3MEPUTEIHLHON TJIOCKOCTH KaauOpa-mpoOKu
K OCH pe3bObl WK ocu paboyell MOBEPXHOCTU MpPU YIPOIIEHHOM METOJE U3MEPEHHUS MPOBOJSAT
CJIEIYIOLIUM 00pa3oM:

Jlis ompeneneHus NEpHEHIUKYISIPHOCTH H3MEPUTENIbHON IUIOCKOCTH K OCH pe3bObl
KaauOpa MCHOJB3YIOT MAacCHUB KOOPAMHAT LIEHTpa HU3MEPUTEIBHOTO HAKOHEYHHKA IPU €ro
KOHTaKT€ C U3MEpsieMON IOBEPXHOCThIO 10 CpPEAHEMY, HApPY)KHOMY WM BHYTPEHHEMY
JaMeTpaM U C U3MEPUTENIbHOMN TNIOCKOCThIO Kanuopa.

OmpenensdioT ypaBHEHHE OCH KanumOpa corjacHo 9.6.1.3. VYpaBHeHHe mpPsSMOH,
MpOXOJAUIell M0 TOYKaM, JIeXKAIIMM B HM3MEPUTEIbHOW IUIOCKOCTH KanuOpa, OIpEeNessioT
cormacHo 9.6.1.4. OmpeaensoT yroa MeXIy OCbIO KaimuOpa u TpsAMOH, JeKamed B
U3MEPUTENIBHON  IUIOCKOCTH.  [lOdMy4eHHBIM yrosl XapakTepus3yeT NEepHeHANKYISIPHOCTH
M3MEPUTEIIBHON TJIOCKOCTH K OCH pe3b0bl WIH OCH paboueii TOBEPXHOCTH Kaauopa.

9.6.6 Ompenenenne UIMHBI KaauOpa MpPH YIPOIIEHHOM METOJIE M3MEPEHUs MPOBOISAT
CJIEIYIOLIUM 00pa3oM:

Jlis  ompeneneHus JUIMHBI KanuOpa HCHOJB3YIOT MAacCHUB KOOpPJAMHAT  LIEHTpa
M3MEpPUTENIHHOI0 HAKOHEUHHUKA MIPH €r0 KOHTAKTE M0 HapyXHOMY (A1 KaauOpoB-IpoOOK) MK
BHYTpeHHEMY (Uil KaluOpOB-KOJEl) AMAMETPY, C HM3MEPHUTENbHOM IJIOCKOCTBIO U MajbIM
TOpLIOM Kanuopa.

[lo ycnoBusiIM anmpokCUManUM METOJOM HauMMEHBIIMX KBaJpaToB (mpuioxkeHue P)
ONpEeNsAoT ypaBHEHUS NpsAMbIX (mp.43, np.44, np.35 u np.31 Ha pucynke 29), npoxosmux
yepe3 TOYKM M3MEPEHUH, pacrlojaraéMblX Ha BEpLIMHAX BHUTKOB Mpoduis pe3pObl, B
U3MEpUTENbHON IJIOCKOCTH M Ha MajoM Topue kKanubpa. Ilpy sToM B 3aBUCHMOCTH OT
Bo3MOxHOCTH 1O B aBTOMaTH4ECKOM WIJIM PYYHOM pPEKHUME HEOOXOAMMO BHECTH B IOJIOKEHHE
MPSIMBIX MONPABKY, YYUTHIBAIOLLYIO JUAMETP M3MEPUTEIbHOTO HAKOHEYHHKA. MaTemMaTuiecku
onpenensoT Toukd (m.75 u m.76 Ha pucyHke 29) nepeceueHus: NPSIMOU, PACIOIOKEHHOU B
U3MEPUTENBHON TUIOCKOCTH, U KaXKIOW W3 mpsAMbIX (1mp.43 u mnp.44), nexamux Ha BeplIMHAX

HU3MEPCHHBIX BUTKOB.
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np.35

np.44

Pucynoxk 29 — Cxema omnpeneneHus IIUHBI Kanuopa

OnpenensroT paccTosiHUSA OT To4eK (m.75 u m.76 Ha pucyHke 29) nepecedeHus MpsMbIX,
JeKAIMX Ha BEPIIMHAX BUTKOB M B U3MEPUTEIBHON IIIOCKOCTH, 0 MpsAMoit (mp.35) Ha maiom
Topie kammopa. CpenHee apupMETHIESCKOE ITHX PACCTOSHUHN (pacCTOsTHIEe MeXAy m.75 u mp.35,
paccTosiHue MexAy m.76 u np.35 Ha pucyHKe 29) NPUHUMAIOT 32 JACHUCTBUTEIHLHOE 3HAUCHHUE
JUTMHBI KaTuOpa B U3MEpsieMOM CEYCHHUU.

9.6.7 OrmpeneneHue CpeAHEr0 auaMeTrpa pe3bObl B OCHOBHOH IUIOCKOCTH TIPH
MIOTOYEYHOM METOJIE U3MEPEHUs

9.6.7.1 ns ompeneneHuss CpeIHEro AMaMeTpa pe3bObl C TPEYroJbHBIM MPOQUIeM B
OCHOBHOH IJIOCKOCTH NPU MNOTOYEYHOM JBYXKOOPAMHATHOM METOJE HCIIOJIb3YIOT MAacCHB
KOOpJIMHAT TOYCK M3MEPCHHM, paciiojaraeMbiX Ha JICBOH M MPAaBOH CTOPOHAX MPOIIISI pe3b0bI U
B H3MEPHUTEIBHON IJIOCKOCTH (HAa OONbBIIEM TOpIE WM BHYTPEHHEW MOBEPXHOCTH (hiIaHIa)
Kamuopa.

9.6.7.2 OmnpeneneHue ypaBHEHHS OCH KaTHOpa MPOBOJIAT CISAYIONIIM 00pa3oMm:

[lo ycnoBusiM anmpokCUManUM METOJOM HauMEHBIIMX KBaJpaToB (mpuioxkeHue P)
ONPEENAI0T YPaBHEHMsS MPSAMBIX, MPOXOJANINX Yepe3 TOUYKM M3MEPEHHi, pacrnojiaraéMblX Ha
JICBOU W MPaBOM CTOPOHE BUTKOB MPOQwIs pe3nObl (1p.1 u np.2 Ha pucyrke 30).

MaremaTuueckd ONpPENENSIIOT KOOPJAMHATHI IIEHTPOB BOOOpPa)KaeMBIX OKPYKHOCTEH,
BIHUCAHHBIX MEXK]1y IPSIMBIMU, KacaTeIbHBIMUA K OOKOBBIM CTOpOHaM mpoduiis pe3ros! (0kp.1 Ha

pucyske 30, 31).
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Pucynok 30 — Cxema mocTpoeHUs BIIMCAHHON OKPY>KHOCTH IT0 OOKOBBIM CTOPOHAM PO QIS

Pe3b0BI

okp.1 ;
- OKp. 2

np.13

okp.d M104  op 5 ' 0Kp.6
Pucynok 31 — Cxema omnpeieiecHust OCH Kamopa

[To ycnoBusiM anmpOKCHMMAlHWX METOJOM HaWMEHBIIUX KBaJpaToB (mpuiiokeHue P)
OTIPEICIISIIOT YPABHEHUS MPSIMBIX, MMPOXOASIIUX Yepe3 IMEHTPHI BIUCAHHBIX OKpYyKHOCTEeH (Tip.11
u ip.12 Ha pucynke 31).

VYpaBHeHHEe OCH KaluOpa OMpenessioT MaTeMaTHYeCKH KaK ypaBHEHHE OWCCEKTPHUCHI
yria konyca 2¢ (mp.13 nHa pucynke 31), mpoxoismieil depe3 TOUKY IepecedeHUs: MPSMBIX,
KOTOPBIE B CBOIO OYEpEh MPOXOIIT Yepe3 IEHTPHI BIIMCAHHBIX OKpYyx)HOCTEH (Tip.11 u mp.12 Ha
pucyske 31).

9.6.7.3 Omnpenenenre ypaBHCHUM CPEIHUX MPSIMBIX JOMYCTUMO MPOBOAHWTH MO MAaCCHUBY
[IEHTPOB BIIMCAHHBIX OKPYKHOCTEH U IO CEPEIMHE TOTHOTO Pe3b00BOTO MPO (LS.

[lpu ompeneneHuu ypaBHEHHH CPETHHX TPSMBIX [0 MAacCHUBY IIEHTPOB BIIMCAaHHBIX
OKPY)KHOCTEH BBIYMCISIIOT KOOPAMHATHI TOYEK KacaHus (m.7 m m.8 Ha pucyHkax 30, 32)
BIIMCAaHHOH BOOOpakaeMOI OKPY)KHOCTH U TPSIMBIX, JISKAITUX Ha OOKOBBIX CTOPOHAX MPOGUIIS

pe3b0bl. OnpenesifoT ypaBHeHHE NpsaMoi (1ip.78 Ha pucyHKe 32), IPOXOJAIICH Yepe3 TOYKH
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kacaaus (m.7 u m.8 Ha pucynke 32). OmnpenenstoT KOOpAWHATHI CpeaHer Touku (m.78 Ha

pucyHke 32) — TOYKH mepeceueHus mpsMoit (mp.78), MpoXOIAIIell depe3 TOUKH KacaHUs, U
NEPIICHANKYIIIpa W3 I[EHTpa BIUCAHHON OKPYKHOCTH K OCH KaimOpa. 3aTeM IO YCIOBHSIM
ANMpPOKCHUMAIIUU METOJOM HAaWMEHBIIHNX KBAJPAaTOB ONPENCISIOT YPaBHEHUS CPETHHUX IMPSIMBIX

(ip.21 Ha pucynke 32), mpoxXoAsIux 4epe3 cpennue Touku (m.78 u m.88 Ha pucynke 32).
okp.1

np.21

— 1) (.

Pucynok 32 — Cxema onpe/ienieHus CpeIHUX MPSAMBIX MO BIIMCAHHBIM OKPYKHOCTSM

[Ipu ompeneneHuy ypaBHEHHH CpEIHUX MPSIMBIX IO CEPEAMHE MOJHOTO PEe3bOOBOTO
pOoQHIIT MPOBOJAT ONpeAeTCHIEe KOOPAMHAT To4eK nepecedeHust (m.51, m.53, m.55, m.57 Ha
pucynke 33) TpsSMBIX, JeKaNMX Ha OOKOBBIX CTOpOHAaX mpodwis pe3ponl (p.l w mp.2 Ha
pucynkax 30 u 33).

Vcnonp3yst KOOpAWHATHI TOYEK MEePECEUCHNUsI, ONPEACISIIOT KOOPAMHATHI CPETHUX TOYEK
(m.52, m.54, m.56, m.58 Ha pucyHke 33) Kak CepeauHBbl OTPE3KOB IPABBIX U JIEBBIX CTOPOH
MOJIHOTO pe3pboBoro mpoduiusa. Ilo yclnoBusIM anmpoKCHMAaIi METOJOM HaWMEHBIIUX

KBaJPaTOB OMPEACISAIOT YpaBHEHUs CpeaHMX NpsMbIX (mp.2]1 Ha pucyHke 33), MpOXOIAIINX

yepe3 cpennue Touku (m.52, m.54, m.56, m. 58 Ha pucynke 33).
m.53

Pucynoxk 33 — Cxema onpeeneHus CpeaHUX MPSMBIX 110 CEPEIUHE TTOJTHOTO Pe3bO0OBOTO

npodus
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9.6.7.4 OnpenencHue ypaBHEHHS MPSMOH, JIeKAIIEH B OCHOBHOM TJIOCKOCTH, MPOBOISAT

aHAJIOTMYHO yKa3aHHOMY B 9.6.1.4.

CpenHuii 1uaMeTp B OCHOBHOM INIOCKOCTU KAJIMOPOB C TPEYrobHBIM MpoduiieM pe3bOsbl
ONPEAEIISIOT, KAK PACCTOSIHUE MEXIY TOUYKAMH IMEPECEUEHHs MPAMOM, JekKaleh B OCHOBHOM
mIocKoCcTH (Tp.32 Ha puCyHKe 28) W MEePHEeHIUKYISIPHON OCH KamuOpa, W KaxI0W U3 CPEeTHUX
MPSIMBIX, YPaBHEHUSI KOTOPBIX OIPEENIEHbI coryiacHo 9.6.7.3.

9.6.8 Ormpenenenne HapPY)KHOTO W BHYTPEHHErO0 JUAMETPOB pPE3bObI B OCHOBHOM
IJIOCKOCTH MPY NOTOYEYHOM METO/I€ U3MEPEHUS MPOBOJIAT CIEAYIOUIUM 00pa3oMm:

Jlis  ompeneneHusT HApy>KHOTO W BHYTPEHHETrO JMaMeTpOB pe3bObl B OCHOBHOM
IJIOCKOCTH MPHU MOTOYEUHOM JIBYXKOOPAUHATHOM METOJE HCIOJIb3YIOT MAaCCUB KOOPAMHAT TOYEK
M3MEpEeHuH, pacrojaraéMblX Ha BEpUIMHAX WM BIAJAWHAX KaXIOT0 U3 U3MEPEHHBIX BUTKOB U B
U3MEpPUTENBHOMN TIOCKOCTH Kauopa.

[lo ycnoBusiM anmpokCUManUM METOJOM HauMMEHBIIMX KBaJpaToB (mpuioxkeHue P)
ONPEEINAIOTCA YpaBHEHUS JBYX MPSAMBIX, MPOXOJAIINX Yepe3 TOUKH, JIeKAIIUe Ha BEpUIMHAX
WY BHAJMHAX W3MEPEHHBIX BUTKOB. YPAaBHEHHME NPAMOM, JIeKalnled B OCHOBHOM IIJIOCKOCTH,
onpeeNnsoT coraacHo 9.6.1.4.

HapyxHblif 1 BHYTpeHHHI TuamMeTpbl pe3bObl B OCHOBHOM IJIOCKOCTHU OIPEAEISIOT, KakK
paccTosiHuEe MEXKJy TOYKaMU IEPEeCEUCHHs] NPSIMOM, JIiekKauled B OCHOBHOWM IUIOCKOCTH H
NEPIEeHIUKYIIAPHON ocH KanuOpa, U KaXKI0N U3 NPSAMBIX, JeKallMX Ha BEPIIMHAX WM BIIaUHAX
M3MEPEHHBIX BUTKOB.

9.6.9 OmpeneneHne OBaJLHOCTU M KOHYCHOCTH pPE3bObl KanuOpa HpU MHOTOYEYHOM
METO/1€ U3MEPEHUS MPOBOJAT CIEAYIOIUM 00pazoM:

OBanpHOCTh KajuOpa 1Mo Hapy:KHOMY, BHYTPEHHEMY WJIM CPEAHEMY JAUAMETPYy Pe3bObl
ONPEENAT, KaK HauOOJBIIYI0 PAa3HOCTh HAPY)KHBIX, BHYTPEHHHUX WIM CPEIHUX PaJUYCOB
pe3b0bl, N3MEPEHHBIX B OCEBBIX CEUEHMSIX, PACIIOJIOKEHHBIX 101 yrioM 90°.

OmnpeneneHre KOHYCHOCTH 10 Hapy:KHOMY, BHYTPEHHEMY WM CpEIHEMY JIUaMEeTpy
pe3b0bI TPOBOIAT aHAJIOTUYHO YKa3aHHOMY B 8.4.2.7.

9.6.10 Onmnpenenenue yria HakJIOHa OOKOBOW CTOpPOHBI MpoduiIst pe3bObl mIpu
MIOTOYEYHOM METOJIE U3MEPEHUS TPOBOISAT CIEAYIOIINM 00pa3oM:

Jlisa ompeneneHus yrila HakioHa OOKOBOM CTOpoHBl mpoduist pe3bObl  KanuOpa
HCIOJIb3YIOT MAaCCUB KOOPAMHAT TOUEK, JIEKAIIUX Ha MPABbIX U JIEBBIX CTOPOHAX MPODUIIS.

[lo ycnoBusiM anmpoKCUManuM METOJOM HauMEHBIIMX KBaApaToB (mpuioxkeHue P)
ONPEENAI0T YPaBHEHMS MPAMBIX, MPOXOIALIMX Yepe3 TOYKH, JIeKallhe Ha MPaBbIX U JIEBBIX

cTopoHax npoduist. OnpenensitoT ypaBHEHHs NMPSAMBIX, NEPHEHAUKYIIPHBIX K OCU KanuOpa u
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MPOXOJIANINX Yepe3 TOUYKH IMEPECeUCHHS MPSMBIX, JISKANUX HA MPABBIX W JIEBBIX CTOPOHAX

npoduis.

VYros HakiioHa OOKOBOM CTOPOHBI MPOoduIIs pe3bObl KanubOpa, OompenensieTcs, Kak yroi
MEXAY NEePIEeHIUKYISIPOM, MPOBEAECHHBIM K OCH KajauoOpa, U KaxJ0H U3 MPsIMbIX, ITOJTY4E€HHBIX
10 TOYKaM, JIe)KallluM Ha MPaBbIX U JIEBBIX CTOPOHAX IMpoduis.

9.6.11 OmnpeneneHre OTKIOHEHUS OT MPSMOJMHEHHOCTH CTOPOH Mpoduis pe3bObl mpu
MIOTOYEYHOM METOJIE U3MEPEHUS TPOBOISAT CIAEAYIOIINM 00pa3oM:

Jliig onpeneneHusi OTKJIOHEHUS OT MPSIMOJMHEWHOCTH CTOPOH Mpoduis pe3bObl kaaudpa
HCIOJIb3YIOT MAacCHB KOOpPJIMHAT TOYEK, JEKAUIMX Ha IMPaBbIX U JIEBBIX CTOPOHAX MHpoduis
pe3bOBL.

[lo ycnoBusiIM anmpokCUMalUM METOJOM HauMMEHBIIMX KBaApaToB (mpuioxkeHue P)
ONPEENAI0T YPaBHEHMS MPSAMBIX, MPOXOIALIMX Yepe3 TOYKH, JIeKallUe Ha MPaBbIX U JIEBBIX
CTOpPOHAX MPOUIIsl pe3bOBlL.

OTtkinoHeHue oT MPSIMOJIMHEITHOCTH paccUuTHIBAIOT, KaK HauOoJbIIIee
CPEIHEKBAIPATUYHOE PACCTOSHUE MEXIY JEHCTBUTENbHBIM MPOPHIEM U CPEIHUM NpoQuiieM
Pe3b0BbI 110 HOPMAJIU K CpeHEMY MTPOQHIII0 pe3b0bl B MpeieaaX HOPMUPYEMOTO ydacTKa.

9.6.12 Ompenenenue BBICOTHI MPO(UIs pe3bObl MPU MOTOYEUHOM METOJE€ M3MEPEHUS
MIPOBOJIAT CIEAYIOMNUM 00pa3oM:

Jlist onipeienieHnst BBICOTHI PO pe3bObl KaauOpa MCHOIB3YIOT MaCCHUB KOOPIMHAT
TOYEK, JIeKAIIUX Ha IMpaBbIX U JEBBIX CTOPOHAX Npoduis, a TaKkkKe Ha BEpLIMHAX U BIAJMHAX
npoduis.

[lo ycnoBusiIM anmpokCUManUM METOJOM HauMMEHBIIMX KBaJpaToB (mpuioxkeHue P)
ONPEENAIOTCS YPAaBHEHUSI NPSIMbIX, MPOXOJAIINX Yepe3 TOUYKH, JIeKAIIUe Ha BEpUIMHAX U BO
BIIaJUHAX U3MEPEHHBIX BUTKOB PE3bOBI.

Onpenenstor ypaBHEHHsI MPSIMBIX, MEPHEHAUKYISIPHBIX K OCH KaauOpa M MPOXOIALINX
yepe3 TOUKH MepeceueHus MPsMbIX, JIeKallMX Ha IPaBbIX U JIEBBIX CTOPOHAX MPO(UIs pe3bObl.

Bricota mpoduiist pe3pObl onpenesnseTcss Kak pacCTOSHUE MEXAY TOUYKaMHU MEePECCUCHHs
NpsIMOM NEPINEeHIUKYIIPHON K OCHM KanuOpa M MPSIMBIMM, JIEKAIIMMU Ha BEpIIMHAX U BO
BIIaJUHAX U3MEPEHHBIX BUTKOB PE3bOBI.

9.6.13 Omnpenenenrue OTKIOHEHUS OT MPSAMOJIMHEHHOCTH 00pasylomieil KoHyca pe3bObl
IpU MOTOYEYHOM METOJ€ U3MEPEHHUs MPOBOJAAT IO JMHHUM CPEIHEro AuaMerpa pe3bObl uis
pe3b0bl € TPEYroJibHbIM NMPO(UIEM U MO JUHUM BHYTPEHHETO WJIM HApY:KHOTO JAUaMeTpa Jyis
pe3bObI ¢ TpanernenaaIbHBIM TPO(HIIEM aHAIOTHYHO YKazaHHOMY B 9.6.11.

9.6.14 OmnpeneneHue MEPHNEHIUKYIIPHOCTA M3MEPUTEIBHOM TUIOCKOCTH K OCH PE3bObI

IIpHU IOTOYCYHOM METOJAC UBMCPCHUA ITPOBOIAAT CICAYIOIIUM 06pa30M:
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i ompenelieHus TEPICHIUKYIIPHOCTH W3MEPUTEIIBHON TUIOCKOCTH K OCH Pe3bObI

KaauOpa HCIOJIb3YIOT MAacCUB KOOPAMHAT TOYEK, JIeXKAlMX Ha JIEBBIX M IMPaBbIX CTOPOHAX
npoduiis pe3bObl U B U3MEPUTEIHHON MIIOCKOCTH KaIuopa.

OmpenensoT ypaBHeHHE ocu KaimOpa coriacHo 9.6.7.2. [lo ycinoBusM anmpokcuMarin
METO/IOM HAaUMEHBUIMX KBAJpaTOB OIPEAEISAIOT YpaBHEHHE NPSAMOM, NMPOXOJAALIEH MO0 TOYKaM,
JeKAIUM B U3MEPUTENbHOMN TIocKocTH. OnpenensioT yrojl MEeXIy OChblo Kaaubpa u mpsaMoii,
Jexamend B M3MEpPUTENbHOM  IUIOCKOCTH.  [loydeHHBIM ~ yroa — XapakTepHU3yeT
MEPIEeHIUKYIIPHOCTh U3MEPUTEIHHOM IJIOCKOCTH K OCH pe3bObl Kainopa.

9.6.15 Ormpenenenue mara pe3pObl KamuOpa TPU MOTOYECYHOM METOJAE H3MEPECHHS
MIPOBOJIAT CIEAYIOMIUM 00pa3oM:

Jlisa ompeneneHus 1mara pe3bObl KaauOpa HCHOJIB3YIOT MacCHB KOOPAMHAT TOYEK
U3MEpEHUH, JIKAIMX Ha MIPaBbIX U JIEBBIX CTOPOHAX MPOQUIIS PE3bObI.

[lo ycnoBusiM anmpokCUManUM METOJOM HauMMEHBIIMX KBaJpaToB (mpuioxkeHue P)
ONPEENAI0T YpPaBHEHMS MPAMBIX, MPOXOJALIMX Yepe3 TOYKH, JIeKaIlHe Ha MPaBbIX U JIEBBIX
CTOpOHAaxX Npo¢uiist pe3bObl. YPaBHEHUS CPEIHUX MPSAMBIX ONPEAETSIOT coracHo 9.6.7.3.

[lar pe3pObl KanuOpa OMPENEINAIOT, KaK PAacCTOSHUE MEXAY TOUYKaMHU IepeceyeHust
CpeaHell mpsiMOMl M JIByX COCEOHMX MPSMBIX, JIEKAIIMX Ha JIEBBIX WM IMPaBbIX CTOpPOHaX
npoduiis pe3pObl Ha OJHON CTOPOHE Kaluopa.

9.6.16 OnpeneneHue UIMHBI KaauOpa MPU MOTOYEUHOM METOJIE MU3MEPEHUS MPOBOJIST
aHAJIOTMYHO YKa3aHHOMY B 9.6.6.

9.6.17 Ananu3 U3MEpEeHHON TPEXMEPHOW CIUPAIN B IOMNEPEUHBIX CEUEHUSAX (PUCYHOK
34) mo3BOJSET ONPEAEIUTh TUaMeTp U OTKJIOHEHHE OT KPYIJIOCTH B MOIEPEYHOM CE€YeHHH (B
TOM YHCJIE €€ YacTHBIM cllydaldi — OBA&JIBHOCTH). Brimyknoctu (pucyHok 34) Mo ycIoBUIO
MakcuMyma Marepuana (B COOTBETCTBUM C [4]) OKa3bIBaIOT CYIIECTBEHHOE BIIUSHUE HA
BEJIMYMHY HATATa IIPU IPUIMACOBKE KaJIMOpa-mpoOKH 1 KanuOpa-Koblia.

AHanu3 W3MEpPEHHOM TPEXMEPHOM CHUPAIM B MPOJOJBHBIX CEYECHHSX IO3BOJIAET
OTNPENETUTh MAKCUMAJbHYIO BEJIMYMHY W XapaKTep TMOTPENIHOCTe oOpasyromieii KoHyca

(pucyHok 35) u mara pe3bObl (pUCYHOK 36).
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CerMeHT ciMpau, paBHblIi mary pe3b0bl

!

[TorpeniHocTs B MonepeyHOM CEYEHHH
TTrnockocts ripoexummn
OAHOro cermenTa crnupanu

4 sorvyrocr

A Bernykmnocti

\

HevicraurensHerii . Teoperyeckui
L. npo@us npogue

Pucynok 34 — Ananu3 npoeKiuu 0JHOTO CETMEHTa CITUPaTH

., ) I
a 4] 8 2 0

Pucynoxk 35 — Ananu3 nmorpenrHocTy o0pa3yromnieit Konyca

[Tpu oreHKe MOTrpeIIHOCTEH 00pa3yroIIel KOHyca MOTYT ObITh BBISIBIICHBI:

- OTKJIOHCHHS OT KOHYCHOCTH (pUCYHOK 35 a, 6);

- OTKJIOHEHHS OT MPSMOJIMHEHHOCTH 00pa3yIoNieil KOHyca: BRIMTYKIOCTh (PUCYHOK 35 6);
BOTHYTOCTB (PUCYHOK 35 2); coueTaHue BBIITYKIOCTH H BOTHYTOCTH (PUCYHOK 35 0).

[Ipu oreHKe MOTrpENTHOCTEH IIara pacCMAaTPUBAIOT KAXKABIH mar P; B KaXIOM j-TOM

CCUCHMH; ONPENEHAIOT Prax U Puin. IIpy 5TOM OTKIIOHEHMS Kaka0ro mara Pjj HE JOJDKHBI
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MPEBBIIATh MPEACTbHBIX 3HAYCHWH, YCTAaHOBJICHHBIX B HOPMAaTHUBHOW JOKYMEHTAI[MH Ha

KaJTUOPBI.

[Ipumeduanue— Meroauka pacuera reOMETPHYSCKIX MapaMeTPOB Pe3bOOBBIX KaTHOPOB 1O
KOOpJIMHATAM WM3MEPCHHBIX TOYeK 3aBHCHT OT Bo3MmoxHocTel [IO KKMM wu mpuBeneHa B BHC

pPEKOMEHIAITNH JJI TBYMEPHBIX U3MEPECHUM.

Hozpewnocme

Ceucnmue j

Pmin

Ceuenne 1

Pucynok 36 — AHanu3 morpemnrHoCcTy 1ara

9.7 OdopmiieHHe TPOTOKOJIA HU3MEPEHUH HAa KOOPAMHATHOW W3MepPUTEIbHOI
MAalluHe

Jis  cpaBHEHUS W3MEpPEHHH TEOMETPHUYECKMX IapaMeTpoB pPe3bOOBBIX KaTHOPOB
HEOOXOJMMO JOKYMEHTHPOBATH JIOCTATOYHOE KOJMUYECTBO HWH(GOpMAIMKA O MPOBEACHHOM
n3MepeHuu. Bcio wHboOpManuio MOXHO coOpaTh B MPOTOKOJIEC H3MEpEeHUH. B MPOTOKOIIBI
U3MEpEHUN PEKOMEHIYeTCs Ha psAay C YHMCIOBBIMM 3HAYEHHUSIMH H3MEPEHHBIX I[1apaMeTpoB
BKJIIOYATh JUArpamMMbl, Ipad)uuecKkoe OINMCAHWE PACTPEICICHUS MOTPEIIHOCTEH, OTKIOHEHUH
reOMETPUIECKUX MapaMeTpoB. st HHYOPMATHBHOCTH OITYCKAETCSl BHOCUTH B TIPOTOKOJI CKH3,
PUCYHOK M Y4epTeK KOHTposmpyemoro kaimopa. [Ipumep odopmieHHus mpoToKoiIa U3MEpEeHU

npuBeseH B npuiioxenuu C.
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9.8 OuneHka NPUroJHOCTHM METOAUKH KOOPAMHATHBIX M3MepeHHMil PpPe3b0OBBIX

KaJIu0poB

TouHOCTH M JOCTOBEPHOCTH OIPEAEICHHUS] T€OMETPUUYECKMX apaMeTpoB pe3bOOBBIX
KaJuOpOB MpU KOOPAUMHATHBIX H3MEPEHUSX 3aBUCAT HE TOJbKO OT TOYHOCTH M3MEPEHHUS
koopauHaT ¢ nomombio KHMO, HO M OT BO3MOXHOCTEH HPOrPaMMHOTO U METOJUYECKOIO
obecrieuenus. B pasmene 9 crampmapra mpuBeneHb OCHOBHBIE mpuHIMINBI BbiOopa KMO u
METOJUKH KOOPJMHATHBIX HM3MEPEHHH (CTpaTeruu H3MEpPEeHUs M MaTeMaTHYeCKUe MOJENu
pacuera u3MepsieMbIx napamerpoB). OnucaHHas METOJUKa KOOPAMHATHBIX U3MEPEHUIN MOXKET
ObITh peanu3oBaHa pa3paborunkamu B [IO cneunanu3upoBaHHOTO (IIpeIHA3HAYEHHOTO ISt
M3MEPEHUsT Pe3bOOBBIX KATHMOPOB) KOOPAMHATHOTO M3MEPUTEIHLHOTO O0OPYIOBAaHMS, a TAaKKE B
JOTIOTHUTEIBHBIX POrpaMMHBIX MoAynsax 6a3zoBoro I1O ynusepcanbubix KUM. IloTpeburens
MOXKET HalucaThb COOCTBEHHBIM IMaKeT YNPaBISIOLIUX MPOTrpamMM Jjsl U3MEpPEHHs MapaMeTpoB
Ppe3b00BBIX KaTMOPOB, UCHOJb3YsI HHCTPYMEHTHI (HampuMmep, si3bIK nporpammupoBanus DMIS-
mnatpopmMe WM cucteMa MeHwo, 3D-mporpammupoBanue ¢ nomomisio  CAD-monenn),
IIPeI0CTaBJICHHbIE BO3MOXHOCTAMHU yHUBepcaiibHoro [10.

OddexruBrHocth ucnosb3oBanus KM u I1O (kak B coctaBe KM, Tak U oTIeNbHO)
MOXXET OBITh OIpeJieieHa MPOBEACHUEM OICHKH IPUTOJHOCTH METOAMKH KOOPIAMHATHBIX
n3MepeHui pe3p0oBeix KanmubOpor corimacHo ['OCT MCO/MBK 17025 oaaum U3 CIEIyONINX
CIOCOOOB MJIM UX COYETAHUEM:

- KaIMOPOBKOH € MCIOIb30BaHUEM 3TATIOHOB;

- CPaBHEHUEM PE3YNIbTAaTOB, NOJYYEHHBIX C TOMOIIBIO JPYTUX METO/IOB;

- MekJ1a00PATOPHBIMU CPAaBHUTEIBHBIMU UCTIBITAHUSIMU;

- CUCTEMaTUYEeCKUM OlLleHUBaHUEM (PaKTOPOB, BIUSIOLUIUX HA PE3YNIbTAT;

- OLICHMBAaHUEM HEONPEJEIEHHOCTU pPE3yJIbTaTOB HAa OCHOBE HAYyYHOTO OCMBICICHUS
TEOPETUYECKUX MTPUHIIUIIOB METO/Ia ¥ MMPAKTUYECKOTO OIIBITA.

Takum oOpaszoMm, ans mpaBoMmepHocTH uctoisib3oBaHuss KVM u I1O npu usmepenuun
reOMETPUUECKUX MapaMeTpOB pe3bOOBBIX KaIMOPOB PEKOMEHIYETCSl NMPOBEACHHUE OJHOM U3
CJIEYIOLIUX MPOIEeNYP:

- Jlna cnenmanusupoBanHblx KMM pexoMeHIyeTcsi MpOBOJUTH HUCIBITAHUS C LENbIO
YTBEPKIACHUSI TUIIA CpPEICTBAa H3MepeHust B coorBercTBUM ¢ [2]. Ilpu stom mnporpamma
UCOBITAHUN JIOJDKHA MpeAycMaTpuUBaTh OIPEICIIEHUE METPOJIOTUYECKUX U TEXHUYECKHX
xapaktepuctuk KHMM, Bkirouas IoKa3aTead TOYHOCTH, OLICHHBAEMbIE IPU H3MEPEHUHU C
nmomMotiblo uchbeiThiBaeMod  KHWM  KOHTpOJIBHOTO  pe3b00OBOTO  KajauOpa, MpOIIEANIEeTO
KaJTUOpOBKY B COOTBETCTBMM C pa3/ielloM & HACTOSIIEro CTaHAapTa M IOpU  HAJIUYUH

JeMCcTByIOLIEro cepTudukaTa o KaaubpoBKe.

98



I'oCT
(npoexm, nepsas peoaxyust)
- Jlns crnenuanu3upoBaHHBIX TPOTPAMMHBIX MOJIYJICH HM3MEPEHHS TCOMETPHUSCKUX

mapaMeTpoB pPe3b0OBBIX KamuOpoB, gomosHstomux 0azoBoe [10 yHuBepcambubix KHUM,
PEKOMEH/IyeTCsl TPOBOIUTD aTTECTAIUIO METOIMKH U3MEPEHUS B COOTBETCTBUH C [3].

- Jlns oumeHkum makeTa yOpaBISAIOLIMX [POTrpaMM KOOPAMHATHBIX H3MEpPEHUil
reOMETPUUECKUX [apaMeTpoB pe3bOOBBIX KaluOpoB, paspaboranHoro mnotpedurenem KUM,
PEKOMEHAYETCSl IO 3aBepLIEHUM pa3paboTKU M KaxAbld pa3 Iepel HU3MEpEeHHEeM MapTUu
OJIHOTHUITHBIX KaJTuOpPOB MPOBOIUTH KaauOpoBky KM mo KOHTpOJbHOMY pe3p00BOMY Kaauopy,
MIPEIBAPUTENILHO OTKAIMOPOBAHHOMY B COOTBETCTBUHU C pa3fesioM 8§ HACTOALIEro CTaHaapTa.
[Ipu 3ToM THI pe3bOOBOrO COEIUMHEHHS M pa3Mep KaIMOpPOBAaHHOIO Kanubpa pEeKOMEHIyeTcs
BBIOMPATh COBMAJAIOUIUM MM OJU3KUM K M3MEPSIEMOMY KaauoOpy, a KaluOpOBKY U3MEPSIEMOI0
KanuOpa NOPOBOJUTH B TAaKOM K€ IPOCTPAHCTBEHHOM IOJIOXKEHHM, KOTOPOE 3aHUMall
KaJIMOpOBAaHHOTO KaJIMOp, UCHIOIb3yeMblil Tpu kanuOpoBke KMIM.

Ha xanubpoBanHOM pe3b00BOM KanuOpe IOJKHBI ObITh HAHECEHBI PUCKH UM OTMETKHU
MapKepoM, YKa3blBAIOIIUE CEUEHUs, B KOTOPBIX MPU KAIUOPOBKE MPOU3BOAMINCH U3MEPEHMUSL.
IIpu arrecrammun KM u T10 HeoOXoaumo NPOUZBOAWTH COOp TOUEK W OMPEICICHHE
reOMETPUYECKUX TMapaMeTpoB pe3bOOBBIX KalHOpPOB (HAPYXKHOTO, CPEAHET0, BHYTPEHHEro
TUAMETPOB Pe3bObl, KOHYCHOCTH, OBAJIBHOCTH, MPSMOJMHEHHOCTH 0Opasyromeld KOHyca I10
JUHUU HapY)KHOIO, CPEIHEro, BHYTPEHHErO0 JAWaMEeTpPOB pe3bObl, Iara pe3bObl, BBICOTHI
poduis, yrioB HaKIOHA U MPSMOJMHEHHOCTU CTOPOH NMpoduis pe3pObl, NEePHEeHIUKYIIPHOCTH
M3MEpUTENBHON IMJIOCKOCTH KanuOpa K ocH pe3bObl WM Ocu pabodeil MOBEPXHOCTH) B ATHX

OTMCUYCHHBIX CCUCHUAX.

10 Odopmiienne pe3yabTATOB H3MEPEHUH

10.1 BpinosiHEHHE COBOKYIHOCTH ONMCAaHHBIX ONEPALMM INPUBEIECHHBIX B HACTOSIIEM
cTaHzapre oOecrneuyuBaeT IOJyY€HUE pe3yJIbTaTOB HM3MEPEHMH C  YCTaHOBJIEHHBIMU
IIOKa3aTeasIMU TOYHOCTU. [Ipy BBITOJHEHMM MNPSIMBIX HW3MEPEHUH II0Ka3aTellb TOYHOCTH
pe3ynbTaTa U3MEPEHHSI MOKHO OLEHUTH II0 PE3YJIbTaTaM METPOJOTHYECKOIO IOATBEPKICHUS
CH (cBUIETEnsCTBO O MOBEPKE, CEPTUPUKAT KATUOPOBKH).

10.2 Pe3ynbTaThl M3MEpeHH KaauOpOB BHOCST B MPOTOKOJ U3MEPEHUN C YyKa3aHHEM
JNEUCTBUTEIBHBIX 3HAYEHWM WM OTKJIOHEHWH OT HOMHHAJIBHBIX 3HAaueHHU. Pekomennayemas

(dhopma mpoTOKOIa U3MEPEHUS TPUBECHA B IPUIIOKEHUU T.
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IIpunoxenue A

(cmpaBoYHOE)

OCHOBBI KOOPAMHATHON METPOJIOTHH.

A.1 IIpuHIMIBI KOOPAMHATHBIX U3MEPEHUN

[lpyHuunuaneHas OCHOBAa KOOPJAMHATHOIO METOJAa U3MEPEHUS Te€OMETPUUYECKUX
[apaMeTpoB 3aKIHOYAETCA B TOM, YTO JHOOYI0 NOBEPXHOCTh WM MPOPHIL MOKHO MPEACTABUTD
cocrosiiel n3 OECKOHEYHOro Yuciaa OTAEIbHBIX TOYEK M €CIM M3BECTHO IIOJIO)KEHHUE B
MIPOCTPAHCTBE KAKOTO-TO OIPAaHUYEHHOI0 YMCIa 3TUX TOYEK (MACCHUB TOYEK), T. €. ONpPE/IEIeHbI
UX KOOpPJAMHATBI, TO IO COOTBETCTBYIOIIMM (opmynaM (aaropurMaMm) MOXKHO PacCUUTATh
pasMepbl ATHX TMOBEpXHOCTEeH (mpoduieil) M OTKIOHEHHS (GOPMBI, a TaKXKe OMPEICTUTh
pacroyio’KeHrne TOBEPXHOCTEN (Mpoduiieii) B MPOCTPAHCTBE U MEXKIY CO00U (KOOpIMHATHBIE
pa3Mephl U OTKIIOHEHUS PaCIOJIOKEHNU).

MOo>KHO BBLAECTUTH JBa B3aMMOCBSA3aHHBIX TEXHUYECKHX KOMILIEKCA, HEOOXOIUMBIX IS
BBINIOJIHEHUS] KOOPAMHATHBIX U3MEPEHUM U OKa3bIBAIOIINX BIUSHUE HA UX TOYHOCTH!

1. KoopaunaTHas WM3MEpUTENbHAsE TEXHUKA — 3TO KOMIUIEKC W3 annapaTHOM 4YacTh
U3MEPUTENBHOTO 000pYAOBaHMsI, COCTOSIIIUN U3 CUCTEMbI B3aUMOCBSI3aHHBIX HHTEIPUPOBAHHBIX
MEXAaTPOHHBIX MOJYyJeH (MEXaHUYECKUE Y3JIbl, JJIEKTPOHHBbIE KOMIIOHEHTBHI, IPOrpaMMHOE
o0ecriedeHre HU3LIEr0 YpPOBHS), W3MEPUTENIbHBIX YCTPONCTB U JATYMKOB, KaJIMOPOBOUHOHN U
BCIIOMOTaTEIbHOM  OCHACTKM, a TaK € CpeICTB aBTOMaru3auuu  (ympasJisiomie-
BBIYMCIIUTENbHBIN KOMIUIEKC) U MEXaHU3allUU, KOTOpble 00€CIeYrBalOT MOJyYeHHE MAaCCHBOB
3HAYEHUN KOOPAMHAT OTIENbHBIX TOYEK, NMPUHAMISKAIUX KOHTPOJIUPYEMBIM IMOBEPXHOCTSIM
NeTaju.

2. IlporpaMMHO-MeTOAMYECKas YaCTh — 3TO, IMPEXKJE BCEro, 0a30BBbIA KOMIUIEKC
MH(OPMALIMOHHO-METOIMYECKMX ~ MaTepuajoB  (CTaHIApThl,  TEXHUYECKHE  YCJIOBMS,
AKCIUTyaTal[MOHHAsl TOKyMEHTAlUsl, METOJUKU BBINOJHEHUS H3MEPEHUI), HUHTEIUIEKTYaJIbHbIX
pecypcoB (ypoBEHb HOJrOTOBKH, HNPAKTHUUECKHUN OMBIT M HAaBBIKM HHKEHEPOB-METPOJIOTOB U
OIepaTopoB KOOpJMHATHOM U3MEpUTENIbHOMN TEXHUKH), CHEMATU3UPOBAHHOTO
MeTpoJiorudyeckoro mnporpammuoro odecneudenus (I10) Bbiciiero ypoBHSI Ui KOOPAMHATHBIX
U3MepeHui. CoBpemeHnHoe 1o JUISt KOOPJAMHATHBIX U3MepeHuit ABJIAETCS
MHOTO(YHKIIMOHAJIbHBIM, 0ObeauHser Bo3MoxkHocTH CAIl  (computer-aided inspecting
(aBTOMAaTH3UpPOBAHHBIH  KOHTPOJb  pa3MepoB) — OOECHEYMBAET PEXKHUM  YIPaBICHUS
U3MEpUTENbHBIM O0OpPYIOBAaHUEM B «pEAIbHOM» BPEMEHM, (DYHKIMH TOJYy4EHHS M aHalu3a

W3MEPEHHBIX JTaHHBIX, pacueTa 3aJlaHHbIX JMHEHHO-yriIoBbIX napameTpoB) u CAIP (computer-
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aided inspection planning (aBTOMaTU3MpPOBAHHOE MJIAHWPOBAHUE (ITPOCKTUPOBAHHUE IMPOIIECCOB)

KOHTPOJIS) — BBIMOJIHAETCA pa3padoTKa U OTJIaJKa TEXHOJIOTHIM KOHTPOJIS]) CUCTEM.

A.2 KoopauHaTHas U3MEpPUTENbHASI TEXHUKA

KoopnunatHele u3MepeHHs B  MAUIMHOCTPOEHUU  OCYHIECTBJISAIOT C  [TOMOILBIO
KoopauHaTHBIX u3MepuTenbHbIx mpudopos (KUII), mammu (KMM) u cucrem (KUC) paznuunbix
KOMIIOHOBOK C KOHTAKTHBIMU HW/WJM ONTUYECKUMHU HU3MEpUTENbHbIMU TojoBKamu (M),
ONTUYECKUX M3MEPUTEIbHBIX CHCTEM, KOHTAaKTHBIX U Ja3epHblx W[ BCTpoeHHBIX B
TEXHOJIOTMYECKYI0 CUCTEMY COBPEMEHHBIX CTaHKOB ¢ UIIY. VX HCnonb3yroT uisl onpeaeieHus
r€OMETPUUECKUX MapaMeTpoB 0ObEKTa (JeTaln): JIUHEHHBIX U YIJIOBBIX Pa3MepOB, OTKIOHEHUI
(hOpPMBI U PaCIOJIOKEHUST TOBEPXHOCTEH.

Ha npaktuke Hanbosee HIMPOKO MPUMEHSETCS MOHITHE «KOOPAWHATHAs U3MEpUTENIbHAS
MallnHa», KOTOPO€ PacKphIBA€TCS KAK «COBOKYIHOCTbH CPEJICTB M3MEPEHUS U HU3MEPHUTEIbHOU
OCHACTKH, MPEJIHAa3HAUYEHHBIX JUIsl MPOBEACHUS KOOPAUHATHBIX U3MEPEHHM B 00IIEM cilydae He
MEHee, YeM I10 TPEM JIMHEHHBIM WM YIJIOBBIM KOOpAUHATaM (KOOPAMHATHBIM MEPEMELLEHUSIM ),
IpUyYeM, M0 MEHbIIEH Mepe, 0/1Ha U3 KOOPAMHAT JAO0JDKHA OBbITh JIMHENHHOI». B 3aBucuMocTH oT
KOMIIOHOBKM  y3JI0B KoopAuHaTHbIXx mnepemenienuit (YKII) wu3Mepenuss mnpoBodsT B
MPSIMOYTOJIBHOW  (IEKapTOBOM), IUIMHIPUYECKON, CPEeprueckor WM KOMOWHHUPOBAHHOM
CUCTEME KOOPJMHAT MallluHbI (pUCYHOK A.1).

KoopaunatHoit m3meputTenbHOM cucreMod dacto HaszpiBaroT KM (B TOoM umcie
CHElHalM3UPOBAaHHbIE) €  paCIIMPEHHbIMU  (YHKUHMOHAIbHBIMU U  METPOJIOTMYECKUMU
BO3MOXHOCTAMU.  Hampumep, mnpeqHazHaueHHYIO  JUIsl  WCIOJIb30BaHUSI B COCTaBe
aBTOMAaTU3UPOBAHHBIX CUCTEM YIpPABJICHUA W (WJIM) UMEIONIYI0 BO3MOXKHOCTb NPUMEHSTH B
MpOLIECCe U3MEPEHUs! OJHOM JEeTaly pa3jMuHble TUIIbl U3MEPUTENBbHBIX IOJIOBOK: KOHTAKTHBIE,
Ja3epHbIe, «CUCTEMbI TEXHUYECKOTO 3PEHUS.

Jlji penieHust OrpaHuYeHHOIo Kpyra 3aja4 U3MEpEeHUs B ITNIOCKOCTH MOTYT IPUMEHSTHCS
NBYXKOOPJIMHATHBIE M3MEPUTEIbHbIE MAaLIMHBl C JIEKAPTOBOM WJIM MOJSPHON CHUCTEMOM
KOOpJMHAT, KOTOpbIE Yalle BCEro KIacCCUPUUUPYIOT KaK KOOpPAUMHATHbIE H3MEPUTEIIbHbIC
npubopel. KUIT o00baHO pa3zpabaThiBarOTCS Ha OCHOBE TPAJUIIMOHHBIX HW3MEPHUTEIBHBIX

puOOpPOB.
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Cneuywnanuam- MoptaneHaa KM KoHconeHasa KM
poBaHHble KM C NOBOPOTHLIM MopTansHas KWM ¢ noBopoTHOM lekcanogHas C UMNNHOPUHECKON WameputeneHas
. (HNNK-483/485) CTONOM M3MEPUTENLHOW roNoBKON KM CUCTEMOW KOoOpAUHAT pyka )

Pucynok A.1 — TunoBble KOMIIOHOBKH U CUCTEMbI KOOPJIMHAT KOOPAUHATHON N3MEPUTEIBHON TEXHUKHU
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A.2.1 OcoOeHHOCTH KOHCTPYKIIUU

Jlia BeinonHeHus koopauHaTHbIX uaMepenuit KMM, KUC u KUII ochHamaror KoMiiekcom
anmapaTHbIX U IIPOrPaMMHBIX CPEACTB.

bazoBas annaparnas yacte KM conepxurt:

OcHoBanue. MatepuanoM Juis u3rotosiieHus: ocHoBanusi KMM Mosxxer ObITh cTanib, YyryH,
HO B OOJIBIIMHCTBE CIIy4yaeB HMCIOJB3YIOT TBEpJble KaMEHHBIE MOPOJbI, HAIPUMEP, YEPHBIN I'PaHUT.
CymectBytor momenu KHWM, koTopble HE HMMEIOT CBOEro OCHOBAaHMS, Y3JIbI KOOPJAMHATHBIX
NepeMeleHu MOHTUPYIOTCS Ha CIIELIMATIbHO [TOATOTOBICHHBIN (YHJAMEHT UM KOHTPOJIBHYIO ILTUTY;

V3161 koopauHaTHBIX Nepemerenuit (YKII);

W3meputenbHble npeoOpa3oBaTenu (1aTYMKH 0OpaTHOM CBsI3N);

N3mepurenbubie ronosku (UI);

VYopaBisomuil BbIUUCIUTEIbHBIA KOMIUIEKC (KOHTpoJulep (OOBIYHO BKIIOYAEeT OJIOKU:
yhpaBiieHUsl NMPUBOJaMH, 00pabOTKH U (UKCALUU MOKa3aHUN M3MEpPUTENbHBIX MpeoOpazoBaTesnei u
M3MEPUTENBHOMN r0JIOBKH ), IEPCOHAIBHBIN KOMITBIOTEP MJIM MUKPOIIPOLIECCOPHBIH OJI0K).

Jlis noBblieHus: APGEKTUBHOCTU MPOIECCOB KOOPAMHATHBIX M3MEPEHUN ammaparHas 4acTb
KM wMoXkeT ocHamarbCs AOMOJIHUTENbHBIMA YCTPOWCTBAMU MEXaHU3AlMM W aBTOMATH3aLlUU:
ITIOBOPOTHBIN CTOJI, MEXaHU3M CMEHBI ITAJVIET, [IOBOPOTHBIN MOYJIb H3MEPUTEIBHOM FOJIOBKH, Mara3uH
JUIsI CMEHBI H3MEPUTENBHBIX TOJIOBOK M U3MEPUTEIBHBIX HAKOHEUYHNKOB U T.[I.

PaccMoTpuM 0COOEHHOCTM KOHCTPYKIMM 0a30BOM ammapaTHOW vactu Ha npumepe KM
MOPTaJIbHONW KOMIOHOBKH (PUCYHOK A.2).

B 6azoByro ammaparnyto yacte KM mopranbHOW KOMIIOHOBKHA OOBIYHO BXOJUT TPAHUTHOE
OCHOBaHUE |, KOTOpo€ yCTaHOBJIEHO Ha BuUOpoumzoiMpymoomux omnopax 13. Ha ocHoBaHuu B3auMHO
nepneHuKyisapHo MoHTupytoTces: YKII, kaxapiif U3 KOTOpbIX 00ecreunBaeT JBUKEHUE BJIOJIb OJHOMN
u3 3 oceil npsMoyrojpHOW cucteMbl koopauHaT MmamuHbl (CKM). bazoBeim VYKII sBisiercs
MOABWXKHBIN M0 ocu Y II-o0pa3Hblii mopTan, CTOWKH 4 KOTOPOTO YCTAaHABIMBAIOT HA HAIPaBJISIONINAE
MmoBepxXHOCTH 2 ocHoBaHus. [lo Oanke 7 moprama BAosib ocu X MepeMeliaercs Kaperka 8, 1o
HaIpaBJISIOIIUM TIOBEPXHOCTSAM KOTOPOM BAOJb OCH Z OCYUIECTBISIET JABM)KEHHE NHUHOIb 6 C
3aKpEIUICHHON U3MEPUTENBHON FOJIOBKOM 5.

B 3aBucumoctu ot crenenu aBromaru3auuun KUM nemxenune YKII moxker ocyiiecTBasTbhCS
BPYYHYIO ONEpaTOpOM HJIM aBTOMAaTHYECKH MO ympasistouieil nporpamme (VYII), B 3tom ciyudae
cucrema YIIY unum ynpaisonuii KOMIBIOTEP 3a1aI0T HAIIPABJIEHUE U CKOPOCTh EPEMEILICHUS Y3JI0B,

KOTOpOC o0OecreunBaeTcs IIPpUBOJaMH, B OCHOBHOM SJICKTPOMCXaAHUYCCKHUMU.
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Pucynok A.2 — Ocobennoctu koHcTpykiuu KM, rre: 1 — rpaHUTHOE OCHOBaHHE; 2 —
HaIpaBJIAIOIINE TOBEPXHOCTU HA OCHOBaHUHM ISl [IEpEMEILEHUI opTalia; 3 — a3poCcTaTUYECKUe
MTOAIMIUITHUKY TIOpTaia; 4 - CTOWKH MopTajia; 5 —M3MepUTEeIbHAS TOJIOBKA; 6 - TTMHOJb; 7 - Oajika

nopTaina; 8 - kKapetka; 9 — nmpuBojaa y3noB koopauHatHeix nepememennii (YKII) X, Y, Z:
anekTpoasurarens (9.1), mpusoaHoi ponuk (9.2), apmupoBanHas jeHTa (9.3), IPOTUBOBEC MUHOIU
(9.4); 10 - u3mepuTenbHBIEC TPEOOPA30BATENH TTEPEMEIICHUHN (JIMHEWHBIC YHKOEPHI): ONITHYECKAast
cunThIBaronias royioBka (10.1), mueiinas mkana (10.2); 11 - usmepsiemas aeranb; 12 - kaauOpoBoyHas

cdepa; 13 -BHOPOU30IHPYIONINE OTIOPHI
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Mexannueckas vactb YKII coBpemennsix KM B OCHOBHOM oOCHamiaercs JIEHTOYHBIMHU
nepenayamu 9. Bpauenue apuratens 9.1 B 0J1Hy UM APYTyI0 CTPOHY Y€pe3 IPUBOIHON POJIUK (IIKUB)
9.2 mpeobOpasyeTcsi B JMHEHHBbIE MEPEMEIIECHNUsS apMUPOBAHHOM JIeHTHl 9.3, K KOTOpPOH Kpemurcs
COOTBETCTBYIOIIMNA TOABMXKHBIA y3en KHM. Manyio HWHEpUHOHHOCTh U 3HEpronorpelieHue
obecrieunBaeT MPUMEHEHUE a’pocTaTudeckux mnoamunuaukoB 3. B wmexanmsmbr  YKIT  mis
YpaBHOBEILLIMBAHUS JABWXKYIIUXCS J€Tajeil MOT'YT BCTpauBaThCs NPOTUBOBECH! 9.4, MTHEBMATHUECKUE U
anekTpomexannueckne topmo3a. YKII KMM, npeanazHaueHHBIX Ui paOOTHl HEMOCPEICTBEHHO B
COOpPOYHBIX WJIM MEXaHOOOpabaThIBAIOUIUX LE€XaX, MOHTHPYIOTCS Ha JMHEMHBIX IOJIIUITHUKAX
KaueHus. B aTom cityyae /1Sl BRINOJIHEHUS TUHEHHBIX MEPEMEIEHUN MOTYT UCIOJIb30BaTh IIAPUKO-
BUHTOBBIE WIH 3y0UaTO-peeyHble Nepeiadul ¢ MPUBOJOM OT LIArOBOTO MJIM CEPBOJIBUTATENS, TAKEIIbIE
y3J1bl [IEPEMEILAIOT JTUHEHHbIE IBUTATEIH.

Omnpenenenre TEKYIUX KOOPAUHAT peepeHTHBIX TOUEK y3JI0B B pabodem npoctpanctse KIMIM
C IPSIMOYTOJIbHOM CHCTEMOM KOOPAMHAT MPOU3BOIAT C MOMOIIBIO U3MEPUTEIbHBIX MpeoOpazoBaTeneit
JUHEIHBIX MepeMellleHni (JuHeHbIX sHKoAepoB) 10, pacnosokeHHbIX mapamienbHo ocsiv CKM.
3HaueHusl YIJIOBBIX KOOPJAMHAT MOBOPOTHBIX Y3710B KMM omnpenensioT KpyroBbIMU SHKOJAEPAMH.
Haubonpiiee pacnpocTpaHeHue UMEIOT (POTOIIEKTPUUYECKUE H3MEPHUTENbHBIE MPeoOpa3oBaTean co
cTeksiHHOW mkaigoi 10.2, pabortaromue B MNpPOXOASIIEM WM OTpaXeHHOM cBere. OnTuueckas
cunthiBaronias rojoska 10.1 cBs3ana ¢ koHTposiepomM YBK u oGecnieunBaer nepenady B peaibHOM
BpemeHu uHpopmaiuu o nojoxenuu YKII 8 CKM. Tunossie CKM npuBeznens! Ha pucyHke A. 1.

Hawano CKM (nyneBasi Touka) BbIOMpaeTcsi mpousBoauTesieM obopynoBanud. [Ipu xaxmom
BKJIIOYCHUH WM TOcie cOoeB paboTel MPOBOIAT Tmpouenypy «Beixong B Homb». ¥Y3mer KUM
MEPEMEIIAIOTC  BJIOJIb KAXKIOW M3 Ocedl KOOpAMHAT [0 Hae3Ja Ha CHEHHAIbHYI0 METKY:
MEXaHUYECKYI0, 3JIEKTPOHHYIO, ONITUYECKYIO.

W3mepsiemass aerans 11 MokeT pa3meliatbcs HEMOCPEACTBEHHO Ha pabouell MOBEPXHOCTHU
ocHoBanusi KMM wumum B mnpucnocoGnenue. Ilpu ycraHoBke aetaiim HEOOXOAUMO OOECHEYUTh
MaKCHMAaJIbHO BO3MOXHBIN JOCTYIl U3MEPUTEIHHON TOJIOBKE 5 KO BCEM U3MEPSIEMbIM MOBEPXHOCTSIM.
Jisa xoopauHatHeiX u3MepeHuidl Ha nuHoar KUM (KUII, KUC) ycranaBnuBaercs KOHTaKTHas
(pucynok 13 a) unu 6eckonrtaktHas Ul (pucynku 13 6 u g).

B ocHoBHOM uncnonb3ytoT koHTakTHbie MU' nBYX TuNOB: KacaHus (C TPUITEPHBIM (HYJIEBHIM)
JaTYUKOM) M OTKJIOHEHHUS (CO CKaHMPYIOIIUM JAaryukoMm). M3 MHOrooOpasusi KOHCTPYKLHM
O6eckoHTakTHbIX WI' Haubosblliee pacnpocTpaHeHHE MOJIYYHJIN Ja3epHble YCTPOWCTBA U CHUCTEMBI
TEXHUYECKOT'O 3pE€HUsI Ha OCHOBE LIU(POBBIX BUACOKAMED.

UI' (pucynok A.3) — 3TO cucTeMa B3aUMOCBS3aHHBIX 3JIEMEHTOB (JaTYUK, W3MEPHUTEIIbHBIC
HAaKOHEYHMKH, YIJIMHHUTENN JAaTYMKOB M U3MEPUTEIbHBIX HAKOHEYHHKOB, YCTPOICTBA TapeibyaToro

TUIIa ¢ MArHUTHBIMHA ACPKATCIIAMU IJId UX aBTOMATHUYECKOH CMCHBI, HOBOpOTHBIfI MOAYJIb U OPpYyTUue
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KOMITOHCHTBI), TpeJHa3HAYCHHAS I HEMOCPEJICTBEHHOTO KOHTAKTHOTO WM OECKOHTAaKTHOTO

B3aUMO/JICHCTBUSL C pEaIbHBIMU TOBEPXHOCTSMU HU3MepsieMoi aeranu U ¢ukcauuu B YBK maccusa
KOOPAMHAT U3MEPEHHBIX TOYEK.

NI 10 KOHTAKTHBIX U3MEPEHUIN OCHAIlAeTCsl U3MEpPHUTENbHBIM HakoHeuHuKkoM (MH), koTopsrit
B 3aBHCHUMOCTH OT YCJIOBHHM W LieJell HM3MepeHHs] MOKET ObITh LEIbHbIM WM COOPHBIM, HUMETH
pa3IMyYHbIN TUIOpa3Mep U Pa3sHOOOpa3Hble BapUAHTHI KOHCTPYKLMH KOHTAKTHOIO 3jieMeHTa: cdepa,
IUAJUHIP, KOHYC, THTA «UTr1a» U Ap. (pucyHok A.4). IH (B TexHu4YecKOi JOKYMEHTAIIMU M PEKIIAMHBIX
Karajgorax IMPOU3BOAMUTENCH KOOPAMHATHOTO W3MEPUTENHLHOTO OOOpYJOBAaHUS W OCHACTKH YacTo
HCIOJIb3YIOT HE CTaHJApPTU3UPOBAHHBIM TEPMHUH «ILYI») HPEICTaBIsieT COOOW Ty YacTb CHUCTEMBbI
U3MEPUTEIIBHONM TOJIOBKH, KOTOpas CONPHUKACAETCA C H3MEPSeMOM ITOBEPXHOCTBIO JIETalH, YTO
MIPUBOJIUT K CMEIIEHUIO («cpabaThIBAaHUION») IEMEHTOB MexaHu3ma jnatunka UT'.

K9 UH moxeTr u3rotaBnmBaThCs Kak cocTaBHas 4yacTh crepxkHs MH wnm kak oTaenbHBIN die-
MEHT, CO€MHEHHBIN CO CTEep)KHEM (Hampumep, CBapKoM miM naikoi). Marepuai, U3 KOTOpOro usro-
ToBJIeHbI cTepkeHb 1 KO MH, nomkHbl 00ecnieunTh MOBBIICHHYIO W3HOCOCTOMKOCTD TIPH AKCILTyaTa-
MU (CUHTETUYECKHI pyOMH, TBEpAbIN CIUIaB, 3aKajJeHHAas JIETMpOBaHHAs CTajlb, KOMIIO3UTHBIN Mate-
puan u ap.).

A.2.2 TunoBble KOMIIOHOBKH

TuroBple KOMIIOHOBKM M CHCTEMBI KOOPAMHAT KOOPAMHATHOM W3MEPUTEIBHOM TEXHUKHU
IIPEACTABIIEHBI HA pUCYHKE A.1

A.2.2.1 IlopransHas kommnoHoBka KHMM xapakrepusyeTcss HalWyueM MOJABHXKHOTO WIIHU
HenoaBWXHOro II-oOpazHoro mopraina, W peKOMeHAyeTcs i 0co00 TOYHBIX H3MEpPEHHI
CpeaHerabapuTHbIX MU3AENui pa3iauuHbIX TUIOB. [Ipy mopraabHON KOMIIOHOBKE IO TOPU3OHTAJILHOM
OCHM NEPEMEIAETCs KapeTKa, Hecylnas NOABMKHYIO BJOJIb BEPTHKAJIBHOM OCH IIMHOJIb, HA KOTOPOU
KpPEIMUTCST U3MEpUTENbHAsA TOJOBKA. [I0 KOHCTPYKTHMBHBIM DPELICHHUSIM NOPTAJIbHBIE MAIIMHBI MOHO
pa3aesuTh Ha MAIIMHbI C HETIOJABM)KHBIM (PUCYHOK A.5 @) U MOJBMXHBIM NopTasiaMu (pUcyHOK A.5 0).
Yame Bcero B kKoHcTpykumn KHWM npumeHSIOT NOABMAKHBIM HopTral. B aroM ciydae paeranb
YCTaHABJIMBAETCS HAa OCHOBAHWE M NPU HM3MEPEHUU OCTACTCSl HEMOJBHMKHOM. 3HAUMTEIBHO pEXe
ncnonb3yroT KoHeTpykunmu KM ¢ HenmoaBwxubIM nopraioMm. Ilo omHoN wim 1BymM KoopauHaTam

nepeMemacTcs CToI C 3aernneHH0171 JCTaJIbIO.
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Pucynok A.3 — BapuaHTbl KOHCTPYKIIMHM U3MEPUTEITHHON TOJIOBKH (a2 — 0€3 MOBOPOTHOTO
MOy, O — C TOBOPOTHBIM MOtysieM), Te: 1 — muaoas KMM; 2 — yuiMHUTENh H3MEpPUTEIHHOTO
JaTyuKa; 3 — cuCTeMa CMEHbI U3MEPUTEIBHOIO JaTunKa (HalpuMep, TapesibyaToro Tuna); 4 —
M3MEpUTENbHBIN 1aTYMK; 5 — cUcTeMa CMEHbl H3MEPUTEILHOTO HAKOHEYHUKA (TaK K€ MOXKET ObITh
TapeapyaToro Tuna); 6 — yJUIMHUTENb n3MepuTensHoro Hakoneunuka (MH); 7 — crepxxkens MH; 8 —
U3MEpUTENbHbIN HAKOHEUHUK; 9 — koHTakTHBIN AnemeHT (KO) MH; 10 — nuamerp KO UH; 11 —
COEJIMHUTEINbHBIN 371eMeHT Tuna «3Be3nay» cuctembl MH; 12 — cucrema n3MepuTenbHOr0 HAKOHEYHUKA
(cocrout u3 komnoHeHtoB cuctemsl MH); 13 — noBopoTHsiit Moayns UI'; 14 — cuctema

I/ISMGPI/ITGJ'IBHOI\/'I T'OJIOBKH KaK KOMIIJICKC B3aMMOCBA3aHHBIX 3JICMCHTOB.
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Pucynok A.4 — Bapuants! kouctpykiuit UH, rae 1 — KO UH; 2 — crepxens NH; 3 — kpenex-
HBII AJIEMEHT (B 3aBUCHMOCTH OT KOHCTPYKIUH UI" 1 coeTMHUTEIBHBIX 2JIEMEHTOB MOYKET OBITh Pe3b-
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Pucynox A.5 — IlopransHas komnonoBka KM
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KM nopranbHOH KOMIOHOBKH XapaKT€PU3YIOTCS OOJBIION CKOPOCTbIO HM3MEpPEHUs, 4TO

o0ecrieurBaeT BHICOKYIO POU3BOUTENBLHOCTh. B CBOIO ouepenib ObICTpOE MepeMeleHre nopTaia, Kak
y3j7a C OTHOCHUTEIbHO OOJILLION Maccoil, MOKET MPHUBECTH K IMOSBJICHUIO NEPEKOCOB MOpTajla U K
JOTIOTHUTEIbHBIM HOTPEIHOCTAM nM3MepeHusi. OCOOEHHO 3HAUUTENbHBIM IIEPEKOC MOXKET ObITh B TE€X
Cily4asix, Korja IpUBOJ I IepeMENIEHUs OpTala HE HaXOAUTCs B LIEHTPE TSHKECTH MociaeqHero. B
MallMHaxX C HEMOJBW)XHBIM IMOPTaJOM (pUCYHOK A.5 @) M MOJABHKHBIM CTOJIOM Oo0Jjiee BBbICOKas
TOYHOCTh U3MEPEHUS], YEM Y MAIIUH C MOJBHKHBIM NOPTAJIOM (PUCYHOK A.5 0), U, IPEXJe BCETo, U3-
3a TMHAMHYECKMX IOTPEIIHOCTEH, MOCKOJBKY B ATHUX MAalIMHAX IOJBHKHBIA y3€l, TO €CThb CTOJI,
MOXXHO cjenaTh 0oJiee KECTKMM M TPEACTaBISAETCS BO3MOKHOCTh PA3HECTH Ha OOJBIIYIO JJIUHY
HaIIpaBJIAIOIINE U YCTAHOBUTD IIPUBOJ] B LICHTPE TAYKECTU MOABUKHOTO Yy3JIa.

JIsl TIOBBIIEHUS JKECTKOCTH KOHCTpYKUMHU KpynHbIX KM mncnons3yror koMnoHoBku ¢ I'-
o0pa3HbIM MOJynopTajgoM (pUCyHOK A.l). WiIM BBIHOCAT MPHUBOJ IEPEMEIEHUs MopTaja B
CHElHaJIbHYI0 CTOMKY, pacloJIOKEHHYIO y 3aHero kpas ocHoBanus KM (pucynok A.1 6).

A.2.2.2 MocroBags komnoHoBka KHMM wucnons3dyercss B OCHOBHOM Ui KOHTPOJIA
KpYIHOTrabapUTHBIX JeTajlled W M3AEIUil pa3Horo kKiacca TOYHOCTH. IIpu MOCTOBON KOMITIOHOBKE
KapeTKa C MUHOJbI0 NEepeMEeNIaeTcsl M0 MOJABMKHONW TpaBepce, Oa3upyrolencss Ha TOPU30HTAIbHBIX
HETIOIBMYKHBIX OaJIKaxX, YCTAHOBJICHHBIX HA KOJIOHHAX (PUCYHOK A.6 a).

B nocnennee Bpems MIHMPOKOE pacnpoOCTpaHEHHUE MOTydnsIa KOHCTPYKIUS (pUCyHOK A.6 0), B
KOTOpPOIl BMECTO KOJIOHH AJIsi MOJJIEPKKH TOPU30HTAIbHBIX HEMOJBUKHBIX OAJOK HCIHOJIb3YIOTCS
BEpTUKaIbHbIE OOKOBbIE CTEHKH. CyIIECTBYIOT TEXHOJOTUH, KOT/Ia CTEHKU apMHUPYIOTCS U 3aJIMBAIOTCS
COBMECTHO C MOJIOTOBKOM ()yH/ITaMEHTa HETOCPEACTBEHHO Ha MeCTe MOHTaka MocToBOM KMM.

A.2.2.3 KonconpHass komnoHoBka KMM xapakrepusyercs HaluuuMeM IOJBHYKHOM 1O OJHOMU
WU JIByM TOPU3OHTAIBHBIM OCSIM TOPU3OHTAIBHOW KOHCOJHU (pUCYHOK A.7), U PEKOMEHIYETCS st

IMPOU3BOJACTBCHHOI'O KOHTPOJIA B HECXOBBIX YCIIOBUAX.
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o

Pucynoxk A.7 — Konconbnas komnoHoska KUM

A.2.2.4 Croeunas komnoHoBka KM (pucyHok A.8) UCTIOIB3YyeTCsI B OCHOBHOM JIJIsi KOHTPOJIS
CBapHbIX, IITAMIIOBAHHBIX, JHUTBIX W JPYrHMX JeTajiedl u y3JI0B HEBBbICOKOM TouHOcTH. Ha
NPEINPUATUSX B OCHOBHOM NPUMEHSIIOT OJHO- U JAByXcToeuHble KMM ¢ ropusoHTanbHOU OCHIO
(pucynok A.l1 0 u e). Pexe BcTpewarorcst ogHocroeunsie KM ¢ BepTukanbHON oChio (prCYHOK A. 1
2). KM croe4yHoif KOMIIOHOBKH MOTYT BCTPAaWBaThCA B KOHBEWEp M pabOTaTh KaKk M3MEpPUTEIbHBIC
poOOTHI, oOecreunBas MPOMEKYTOUHBIM KOHTPOJb MEXKIy OTepalusIMi MEXaHHYeCKOW 00pabOTKH

WM COOPKH.
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Pucynok A.8 — Croeunas komnonoska KM

A.2.2.5 MmnoroctepxxneBasi (rekcamonanas) kommnoHoBka KUM (pucyHok A.9), B koTopoi
IIECTh y3JIOB KOOPJAWHATHBIX MEPEMEILEHUN MIaTPOPMbI C U3MEPUTENBHON FOJOBKON KOHCTPYKTUBHO
pasfenieHbl ¢ BBICOKOTOUHBIMHM JIa3€PHBIMU  YCTPOMCTBaAMH, H3MEPSIOLIUMHU JIEHCTBUTEIbHbIE
KOOpDJAMHATHl TOJOXKEeHUA pedepeHTHhIX Touek mmiatGopmel B cucrteMe koopamHar KHM.
Komb6unmnpoBannass CKM oOecrnieunBaer nepemMenienre miaT@GoOpMbl 1Mo 3 JIMHEWHBIM U 3 YIJIOBBIM

KOOpJUHATaM.

Pucynok A.9 — MHoroctepxHeBas (rekcamogaas) komrnoHnoska KM

A.2.2.6 WsmeputenbHas pyka (pucyHok A.10), umeromas MapHUPHYIO KOHCTPYKIIHIO,

HCIOJIb3YETCs ISl KOHTPOJISI HETOUHBIX U3/eNuil (OTIUBOK, IITAMIIOBOK).
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Pucynok A.10 — M3mepurenbHas pyka

A.2.2.7 Jlns pemieHus 3a1ad M0 KOOPAWHATHOMY HM3MEPEHUIO TE€OMETPUUYECKHUX IapaMeTpoB
TUIOBBIX JI€Taled W U3JeNui, B T.4. CO CIOXHONPO(DUIBLHBIMU MOBEPXHOCTAMHU (3y0Ouarbie KoJjieca,
4yepBsiuHble (Ppe3bl, pe3b00Bble KAMUOPHI U T.J.) NMPUMEHSIOT BBICOKOTOYHBIE CIIELHAIN3UPOBAHHBIE
KM c¢ opurnHanmeHbiMu KoMnoHoBKamu YKII. Hanpumep: KM ¢ nunuHApuyYeckord CHCTEMOU
koopauHat HUUK 484 (pucynok A.1), yersipexkoopauHaTHbie KM ¢ koMOMHMPOBaHHON cUCTEMOM

koopauHat HUNK-483/485 (moapobuee B mpuiiosxennu J1).

A.3 Metonudeckoe obecriedeHre KOOPANHATHBIX U3MEPEHUH

D¢ PeKTUBHOCTh U JTOCTOBEPHOCTh IPOLECCOB KOOPIMHATHBIX HM3MEPEHUH 3aBUCUT KakK OT
TEXHUYECKUX M METPOJOTMYECKHX XapaKTepucTUK Oa3oBoi anmapatHo wactu KHMM, Tak u ot
(GyHKIMOHATBHOCTU MporpaMMmHoro obOecnedenus (I10), anekBaTHOCTM NPUMEHSEMBIX METOJUK
KoopauHaTHbIX u3mepenuit (MKUN).

BbiGop MKW — 3To npexae Bcero BblIGOp CTpaTervn U3MepeHus U Bblbop pacyeTHbIX Mopenen u

anroputMoB, MATCMATHYCCKU OIIMCBIBAIOIIYIO B3aMMOCBA3bL KOOpAWMHAT HU3MCPCHHBIX TOYEK C
OpCACIACMbIMU HHHCﬁHO—er'IOBBIMH nmapaMeTpamMu. MKMH — 310 6a3oBas 0CHOBaA npun NpPoeKTnpoBaHUn
ynpasnawwmnx nporpamMmm ana KOOp)II/IHaTHOI\/JI I/I3MepI/ITeJ'II)HOI71 TEXHUKU.

A3.1 Crparerust KOOpJJMHATHBIX U3MEPEHUIN

CTpaterns KoopauHaTHbIX M3MEPEHWI — 3TO Mpexae BCEro AaHHblie O YuUcre ToveK, KoopauHaThl
KOTOpbIX HEoGXOAUMO W3MEepUTb, CXema WX pPacrofioKEHU Ha KOHTPOSIMPYEMbIX MOBEPXHOCTSX U
nocrnefoBaTenbHOCTL o6xoda Npu M3MepeHun. Ha ocHoBaHMM cTpaTerMn M3MepeHus aeTanu Unu usnenus
paspabaTbiBaeTcd  YacTb  yNpaBnswoWen  nporpaMmmbl,  (OPMUPYIOLLYIO  COBOKYMHOCTb  paboumx
(M3MepUTEnbHBIX) M BCMOMOraTeSlbHbIX MNepeMeLeHNn 3MEPUTENBHON TOMOBKW, BbIMOSHAEMbIX  y3ramu
KOOPAMHATHbLIX MEepeMeLLeHNin 13MepuTeNnbHOro 06OpyAOBaHWA ANA  onpedenieHus 3agaHHOro MaccuBa
KOOPAMHAT TOYeK, NpuHaanexawmnx 13MepsemMbliM NOBEPXHOCTAM (3/1eMeHTaM) KOHTPONMpyeMor AeTanu unm
nsgenus.

Ona BbiGopa cTpaTerm Wu3MepeHuss [neTanb pas3buBaeTcs Ha NpocTellne reoMeTpudeckue
NPUMUTYUBBI.

Uncno Touek n3MepeHus aAns Kaaoro oTAeNlbHOro afeMeHTa aetany onpenensieTcs B 3aByCMMOCTM OT

BMOa anemMeHTa, TO4MHOCTU pa3MepoB, A0MNYyCKOB (bOprI M pacnonoXxeHnd 3TOoro anemMeHTa, 3agadn nsmepeHud
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(NpepBapuTenbHasi HACTPOKA, OKOHYATESIbHbIA KOHTPOMb OTBETCTBEHHOM AeTanu v T.4.), (PyHKUMOHAMbHbIX

Bo3MoxkHocTen KM, nameputensHON ronoBku (TpurrepHas unu ckadupyowas) u Mo.

an paspaGOTKe cTpaTterun naMepeHmna Hy>KHO y4eCTb, YTO KOJTMYEeCTBO TOYEK AnA Kaxkgomn Msmepﬂemoﬁ

NOBEPXHOCTU AOMKHO ObITh BOMbLUE UM paBHO MUHUMAarbHO Heobxoammoro N; = Nin (4na npsimont Npin=2, ons

OKpYXHOCTK 1 nnockocT¥ Nmin=3 u T.4. (Tabnuua A.1)).

Taonuma A.1.
MuHUMaIBHOE YHCIIO TOYEK U3MEPEHUS IS ONPeACIICHHUS TTapaMeTpoOB pa3Mepa u pac-
TOJIOKCHHSI DJICMEHTOB HOMHHAIBHOU (DOPMEI.

OnemeHT MuHUManbHOE YNCNo ToYeK
Touka 1
Mpsimas 2
OKpy>XHOCTb 3
MnockocTb 3
Cdepa 4
UnnuHap 5
KoHyc 6
Top 7

Ons n3mMepeHuna pearbHbIX 31eMEeHTOB, UMEeKLWnX OTKIMOHEHUA Ct)OprI, YUCNO TOYEeK un3MepeHUud

OOMKHO ObITb Gonblle, YeM MUHMManbHOe, U ANS TUMOBLIX AeTanen MaLLUNHOCTPOEHUA (KOpI'IyCHbIe aertanu,

Tena BpallleHns1) ero pekoMeHayeTcs BbioUpaTh B COOTBETCTBUM C Tabn.A.2.

Tabmuma A.2.
Yuciao Todek HaMCPCHUA TJId PCAJIBHBIX 3JICMCHTOB, MMCIOIIHMX OTKJIOHCHUSA (bOpMI)I.
Bun N3mepenue pa3MepoB u| WamepeHwne OTKINOHEHUN
OJICMCHTA |pacCIlOJIOKCHHUA JJICMCHTA npu CbO Mbl 3MeMeHTa

OTHOIIEHUM JOIycKa (OTKIOHEHUS) P

dbopMbl K JOMyCKy pa3Mepa WU

pacniosioxxenus (B %)

po |cB.10 po|cbiwe 50
Yucno Touek n3MepeHusa He MeHee
Mpsimas 3 10 30-50 30-50
OkpyxHocTb| 4 15 30-50 30-50
lMnockocTb 4 15 50-100 50-100
Cdpepa 6 18 40-70 40-70
8 25 40-80 40-80
UunuH

KoHyc 12 36 50-100 50-100
Top 10 30 50-150 50-150
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PekomeHngyemble cTpaTermm KOOPAMHATHBLIX U3MEPEHU pe3bBoBbIX KOHUYECKUX KanmbpoB NpuBEAEHbI
B n.9.5.

B 3aBMCMMOCTM OT QYHKUMOHArbHbIX BO3MOXHOCTEN 00OpyaoBaHUSA, M3mepuTenbHon ronoeku un MO
BbIOMpAlOT CTpaTernio NOTOYEYHbIX U3MEPEHUIA UNN CTPaTErnio ckaHnpoBaHus. Hanbonee pacnpoctpaHeHHoN B
KOOpAMHaTHON METPOSIOrUKN ABNSIETCA CTpaTernsa notodeyvHblX nsmepeHmin. OHa peanusyeTcs Ha BCex MoAensix
KOOPAWHATHOrO M3MepuTenbHOro obopynoBaHus. CTpaTernto CKaHMPOBaHMS MOXHO MPUMEHSATb TONbKO Ha
obopyaoBaHuu, ocHatleHHom UTMO.

Ctparterna noToyeudHbiX M3MEPEHUN - 3TO COBOKYMHOCTb LIMKIOB M3MEPEHUSA KOOpAWHAT eOUHWYHON
TOYKM, MACCUB KOTOPbIX B COOTBETCTBUM C BbIOpAHHOW CXEMOWN pacnonaraeTcsa Ha M3MepsieMbIX MOBEPXHOCTSX,
U BcnomoraTenbHbiX nepemelieHmn WUIM, o0BbeAnHSIIOWMX HayamnbHble TOYKM KaXaoro uukna B obuyyto
TpaekToputo (pucyHok A.11). Ha pucyHke A.12 npepcraBneHa cxema LMKNa U3MEpPEHUs eQUHUYHON TOYKM Ha
KM ¢ UIO. N3 ncxogHom toukm umkna 4 KO NH Ha pabouyeii nogade (OTpe3ok Tpaektopum 5) nepemellaeTcs
Nno HopMmasnu K U3aMepsieMor NOBEPXHOCTU, NMPU KOHTaKTe B Touke 6 oTknoHeHne VIH npuBoguT k cpabatbiBaHMto
Aatynka UM, dukeupyrotes koopanHaTbl M3MepeHHoW Todku u UM Ha nogaye XomnocToro xoda oTBOAUTCH OT

n3mepsaemMon NoBepxXHOCTU (OTPE30K TpaekTopun 3) B UICXOOHYHO TOYKY.

R Gmaerereaee -
U e o-
|| Oty SR el L R T )

N N 3 sTES
e e e R
& won

NPMERSKY3-2-1  MpMMWTMEAM  MPMBRIKG  6aMpOSAHWe NPWERKY  NPHBAIK)

Mocpouts
apuipyT

Npussaka 3anpewerisie 30 Aononmumensro

renavsmeperma | Orver

Pucynok A.11 — [Ipumep npoeKTUpOBaHUsI CTPATErMU NOTOYEHHBIX U3MEPEHUN

CTtpaTerMa ckaHMpOBaHWUSI COCTOWUT W3 OAHOrMO0 WMAW HECKOMbKUX LWKIOB CKaHUPOBaHWUS 3agaHHbIX
noBepxHocTen (pucyHok A.12). Kaxablh UUKN CKaHMPOBaHWUS COCTOUT W3 BCMNOMOraTernbHbIX TpaekTopui
noaesona K3 NH go koHTakTa ¢ HebomnbLIMM HaTAroM M3amepsieMon NoBepxHocTh (0Tpe3ok 1) n oTeoada (oTpe3ok
3) oT Hee. MN3amepeHue koopaMHaT MaccuBa TOYEK MPOU3BOAUTCA MpU OBWXEHUW Ha pabodven nogadye no
3aJaHHON B ynpasnsiowen nporpamMmme TpaekTopun. TpaekTopus MOXeET COCTOATb U3 eQMHUYHOro oTpeska 2,
NIOMaHOWN U3 HECKOMbKMUX OTPE3KOB UMK BbITb KPUBONUHENHOM (pUCYHOK A.13).

Mpn ckaHMpoBaHUKM C 3adaHHOW OUCKPETHOCTbIO DUKCUpYOTCA Tekywmne koopauHaTel AT B CKM wu

Benu4ynHa otknoHeHnsa K3 VH B cucteme koopguHat UIMO.
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Pucynok A.13 — [Ipumep cTpareruv ckaHmpoBaHus OTBEPCTUS MO Cvpany

A.3.2 PacueTHast mogenb AN aHanusa pesyrbTaToB KOOpAMHATHBIX U3MEPEHWii
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PacuyeTHasi Mopenb AOfsi aHanu3a pesyrbTaToB KOOPAMHATHBIX W3MEPEeHU — 3TO YacTb METOAWKU

KOOpAOUHATHbIX M3MepeHMl71, coaepxauwaa OaHHble O MeTodax annpokcumauuu, pacHeTHbIX anroputMax u
cbopmynax, MaTeMaTn4eCkm OonncbiBaroLLyo B3aMMOCBA3b KOOpAMHAT M3MEPEHHbIX TOYEeK C onpeaendemMbiMu

NUHENHO-YTNOBLIMU NapaMeTpamMu.

KoopaunaTHast MeTposIorusi MCMOIb3yeT TPU OCHOBHBIX KPUTEPHS ANMpPOKCUMAIMH, KaxIbli
KPUTEPHH JaeT CBOE 3HAYECHUE 3aMEHSIOLIET0 JIEMEHTA U €r0 M0JIOKEHUS B IPOCTPAHCTBE:

— Kpurepuii npuneranus nosepxHoctu (mpuHuun Telnopa): 3aMEHSIOMUN 3JIE€MEHT J0JKEH
HaXOJUThCSl BHE Marepuala JeTanu (A1 yCIOBHs MaKCUMyMa MaTepuaia) WIM BHYTpU Marepuaia
(mns yciaoBUS MUHMMYMa MaTepuana) TakuM 00pa3oM, 4TOObl PacCTOSIHUE OT HEro 0 MaKCHUMAaJbHO
yIaJE€HHBIX U3MEPEHHBIX TOUEK ObLI0 MUHUMAaJIbHO BO3MOYKHBIM.

— CpenHekBapaTHyUHas anmnpokcumanus no layccy: 3aMeHSIOIIUN AJIEMEHT — 3TO CPEeIHssS
MIOBEPXHOCTb, Y KOTOPOM CyMMa KBaJpaToOB PacCTOSHUIL 10 TOYEK, PACIOJIOKEHHBIX C OJJHOW CTOPOHBI,
paBHBI CyMM€ KBaJJpaToOB PACCTOSHUIH /10 TOUEK, PACIIOJIOKEHHBIX C IPYTOi CTOPOHBI.

— IloBepXHOCTP MMHHMMAJIBHOM 30HBI: MUHUMAaJlbHbIE M MaKCUMAaJbHbIE 3aMEHSIOLINE
AJIEMEHTHI NapajuieibHbl JIPYr APYry WM HUMEIOT OOIIMH LIEHTP, BCE U3MEPEHHbIE TOUKH JIOJKHBI
HAXOJUTHCSI MEKTy HUMHU U PACCTOSTHUE MEXKLy MUHUMAJIbHBIM U MaKCUMAaJIbHBIM JIEMEHTOM JIOJKHO
ObITh MHMHHMMAJbHO BO3MOXHBIM. Ilpu 53TOM npu aHainM3e MOMXKHO HCIOJIb30BATh CPEIHIOIO
MOBEPXHOCTH (JIMHMIO) MUHUMAJIbHOM 30HBI.

JI1 ¢10%HO MPO(UIBHBIX TOBEPXHOCTEN MPUMEHSIOT CIUIAHHOBYIO allIIPOKCUMAIIHIO.

PacueTHble anroputmax wu Ct)OpMyJ'IbI, MaTemMaTun4yeCckm onucbiBarolLlylo B3aMMOCBA3b KoopAauHaTt
M3MepeHHbIX TOYEK C onpeaendaemMmbiMn J'II/IHeIZHO—yFJ'IOBbIMM napameTtpamMmum B COBpeMeHHOM MO obblyHO CKpPbIThbI
OT nonb3oBaTtenen. Bbl60p TUMOBbLIX METOoAOB annpokCuMauum no MeHK aBTOMaTUYeCKUM npuBA3biBaeT

COOTBETCTBYIOLLYIO pacyeTHy MoAesb ANs aHanusa pesynbTaToB KOOpAMHATHBIX U3MEPEHA.

A.4 OcobeHHOCTH MPOrpaMMHOI0 00eCIIeYeHUs ISl KOOPAUHATHBIX U3MEPEHUM

B oOmem crnydae mnporpaMmHOoe oOecniedeHHE KOOPAMHATHOW W3MEPUTEIHHOM MAaIIMHbI
MpeHa3HAYEHO JUIS:

- BBIOOpa THIIOBBIX CTpaTeTWi W3MEPEHUsT W pa3pabOTKH YHPaBISIOMIEH POTpaMMBI
KOOPJIMHATHOTO KOHTPOJIS JIeTallu;

- YIpaBJICHUS IMKJIOM H3MEpPEHHs KOOPIHMHAT 3aJaHHOTO MacCHBa TOYEK, MMPHHAUICKAIIIX
peaTbHBIM TIOBEPXHOCTSIM JICTAIIH;

- MaTeMaTH4eCKoil 00pabOTKM pe3ydbTaTOB MW3MEPEHHUs] W  PAacueTOB  3aJaHHBIX
reOMETPUUECKUX TapaMeTPOB AIEMEHTOB (pa3MepoB, OTKIOHEHUH (OPMBI U PACTIONIOKEHMUS);

- TPOBEICHUS CTATHCTUYECKUX pacueToB, O(OPMIIEHHS IMPOTOKOJIOB, XpAaHEHHUS M TIOMCKA
METpOJIOrH4YecKoi nHpopMaluu;

- TIPOBENICHUS THUIIOBBIX MPOLEAYP KOOPAMHATHONW METPOJIOTHH: KATHOPOBKH M3MEPHTEIBHBIX

IFOJIOBOK M H3MCPUTCIBHBIX HAKOHCYHUKOB, MAaTEMATUYCCKOI'O 6a3I/IpOBaHI/I5[ AL OIIPCACIICHUA
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MOJIOKCHHSI CHCTEMBI KOOPJAWHAT JIETAIM B CHCTEME KOOPAMHAT KOOPIWMHATHONW HW3MEPHUTEIHLHOM

MalllnHBbI, IMOBEPKH u KaJ'II/I6p0BKI/I JII ONpCACIICHUA COOTBETCTBUA I[GI\/'ICTBI/ITGJ'II)HI)IX

METPOJIOTMYECKUX XapAKTEPUCTUK KOOPAMHATHON H3MEPUTEIBHON MAIIMHBI HOPMHUPYEMBIM.

Mpu paspabotke coBpeMeHHbIX Bepcun O ana KM  wmcnonb3ytoTcss NpUHUMMABI  CKBO3HOTO
NPOEKTMPOBaHMSA B COOTBETCTBMM C TpeboBaHusmu crtaHgaptoB CALS-texHonorui. B MO uHTerpupyetcs
pacyeTHoe S4p0 U MHTepdeNckl Ans paboTkl ¢ kapkacHbIMK U TBepaoTenbHbiMu CAD mogensmu getanei. B
MHormx Bepcusix MO npegycmoTpeHa BO3MOXHOCTb 3arpy3kM U npeobpas3oBaHusi AaHHbIX OonblUMHCTBA
Hanbonee nonynsipHbix CAD-cpopmaTos: DWG, DXF, IGES, STEP, STL u gp.

B passutbix CAD-cbopmaTax, Hanpumep, Takux kak STEP (cepua ctangaptoB 1SO10303), ans
nepegayv gaHHblX 06 m3genun B ainne ¢ NOMOLLbLIO CTaHAAPTHbLIX NPOTOKOMOB KoAMpyeTca MHdopMaums o
COCTaBe W KOH(Urypaumm, reomeTpuyeckon MOAenu usgenusa (getanun), agMMHUCTPaTUBHbIE U cneumanbHble
AaHHble, B T.4., YTO OYEeHb BaXKHO, MokKasaTenu TOYHOCTU JIMHEMHO-YIMOBbLIX NapamMeTpoB: AOMYCKU pa3Mepos,
OTKNOHEHU (DOPMbIl U PACMONOXEHUSA MOBEPXHOCTEN.

OTa uHdopmMauma No3BONSAET MOMHOCTLIO aBTOMaTM3MpoBaTh npouecc paspaboTtkm YT gns KoHTpons
Ha KMM. [JaHHble O reoMeTpuyeckon MOOENU Yxe cogepXaTr CBedeHWs Mo BCeW COBOKYMHOCTU TUMOBbIX
reoMeTpUYecKUX 3rEeMEHTOB, W3 KOTOPbIX COCTOMT KOHTponupyemass pgetanb, M 00 MX B3aUMHOM
pacnonoxeHun. B 3aBucumoctu ot komnoHoskn KUM, Trna nameputensHon ronosku (UM, 3agaHHON TOYHOCTH
n3MepsieMblx MapameTpoB aBTOMaTU4Yeckum BblIBMpaeTcsa TunoBas cTpaTerns U3MepeHus ONns  Kaxaoro
reoMeTpMYEecKoro anemeHTa M noanporpaMmmbl AN pacyeTa HeoOXOAMMBIX NIMHENHO-YINOBbLIX NapamMeTpoB.
Ctpatervss usmepeHusi rpaduyeckm oTobpaxkaeTCsi Ha 9KpaHe MOHUTOpa B BUAE TOYEK WK TpaekTopuu
OBWKEHNS UN3MEPUTENBHOIO HAaKOHEYHWKAa, pacnoriokeHHbIX Ha nosepxHocTax 3D-mogenu getanu. [Ons
yaobcTBa paboTbl Ha aKkpaHe MoXeT rpadmyeckn otobpaxatbcs nonoxeHne UM n yanoe KMM. Mpaduyeckuin
WMHTepenc OaeT BO3MOXHOCTb oOfnepaTopy KOPPeKTUPOBaTb MOMOXEHNE OMOPHbIX TOYEK W TPaekTopwuw,
BBOAUTL B paboyem npoctpaHcTBe KWM 30HbI 3anpeTHble anga nepemelweHnn WU (Hanpumep, B MmecTax
PacnonoOXeHUsi 3reMEHTOB YCTaHOBOYHBLIX MPUCMOCOBNEHUn nnn KannbpoBOYHOM OCHacTKku). TpexmepHas
CUMYNSUMSA fpouecca M3MepeHUst MO3BOMsSeT NPOBOAUTL MpedBapUTErnbHY0 MPOBEPKY CreHepupoBaHHOro
BapuaHTa YI1 B offline-pexnme. Pe3ynbTtatbl M3MepeHnin n pacHeToB hakTUYECKNX 3HA4YEHWUIN NTMHENHO-YTMNOBbIX
napamMeTpoB AeTanu MoryT 6bITb BbiBeeHbl Ha 3KpaH, COXpaHeHbl B BUAE OTYETOB U NPOTOKOMOB Ha ByMaXHbIX
N 3NEKTPOHHLIX HOCUTENSAX UNn nHTerpmposaHsl B hann CAD-chopmata ansa ncnonb3osaHus B gpyrx CAIP.

MO pgna KoopAuHaTHbIX U3MepeHun Ha YyHuBepcanbHblx KWM npepoctaeBndetr nonb3oBaTento
BO3MOXHOCTb 3anporpammmpoBaTtb AS19 KOHTPONSA OOHOW U TOW Xe AeTanu UM reoMeTpuyecKoro arnemeHTa
pasnuyHble BapuaHTel MKW, Opyron nogxon k HasHaveHuntio MKW crnoxuncsa npu koopguHaTHBIX U3MEPEHUsIX
Y3KOW HOMEHKMaTypbl TUMOBLIX AeTanen U MHCTPYMEHTOB (B T.4. KOHMYECKUX pe3bboBbix kanubpos). [Ons
YMEHbLLEHNSI OLLUMOOK, UCKITIOYEHNS HEOQHO3HAYHOCTU U CYOBLEKTUBHOCTU HEOOXOAMMO NpeaenibHO OrpaHNynTb
YyHMUBEpcanbHOCTb M obecnevnTb 3awuTy OT HECaHKUMOHMPOBAHHbIX W3MEHEHUn TUMoBOW (3agaHHON
pa3paboTtynkom MNO) MeTOANKN KOOPAUHATHBLIX M3MepPeHUIn. B aTOM cnyyae OTBETCTBEHHOCTb 3@ NPaBUbHOCTb
Bbibopa MKWN 1 kayecTBO ee peanusaumu npu nNporpaMMMpOBaHUM MPOLLECCOB KOOPAWMHATHBIX M3MEPEHMUI

pe3bb0BbLIX KanMbpoB HeceT paspaboTyrK creuuananpoBaHHoro metposormyeckoro MO.
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IMpunoxenue b
(cmpaBoYHOE)

YHuBepcajabHblii U3MepuTeIbHbII MUKpOockon Tuna Y UM u npuoop HUNK-890

b

1 — yHuBepcalibHbII MUKpockon Tura Y VIM; 2 — u3MepsieMbiii Kanuop; X — mpooIbHOe IepeMelleHue
Y — nonepeunoe nepemenieHue
Pucynoxk b.1 — YaHuBepcanbpHbIN U3MEPUTEIBHBIA MUKPOCKOIT THTIa Y UM

1 4 E &, E

S |
R S |

8
B
\"\\\ 3
1 9
I
77

1 — cTomop mornepeyHoro nepeMenieHus; 2 — BAHT TOHKOH T0/Ia4H MOMEpEedHOro epeMelCHuUs;
3 — neBas 6a0ka; 4 — CMEHHBII 00BEKTHB; 5 — M(PoBast BUICO KaMepa; 6 —BUHT TOHKOW HACTPOWKH (OKyca;
7 — TIOTNIEPEYHBIH JIMHEHHBIN HKOEP; 8 — MPOIOIbHBIN JIMHEHHBIN 3HKOEP; 9 — LIEHTp MpaBoi 0a0Ku;
10 — BUHT TOHKOH TIOJJa4¥ MMPOIOJIBHOTO TIepeMeIieHust; / / — CTOmop IpOAOILHOTO IepeMeeHUs

Pucynok B.2 — [Tpu6op HUMK-890 (onTrko-371eKTpOHHAS U3MEPUTEIIbHAS CUCTEMA)
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(npoexm, nepsas peoakyusi)
N3zmepenune npubopom HUMK-890 mnpencraBnser coOoil mocCienoBaTENbHOE BBITIOJTHEHUE

oTiepanuii ONpeesIeHUs] TEOMETPUIECKHUX SJIEMEHTOB U Pa3MEPOB.

H3mepeHrne MOKHO TPOU3BOJUTH JHOO IMyTeM HABOJKW BH3UPHOW CHCTEMBI Ha H3MepseMble
TOYKH C TOCIICAYIOIINM Ha)xaTueM KHOMKH «V3MepHuTh TOUKy», 1100 KOHTYPHOU CXeMO M3MEpeHus,
o0ecrnieunBaroIieil aBTOMaTHUECKUI cOOp U3MEPEHHBIX TOUEK.

Hcnonp3oBanne TexHONOTHH «CHCTEMBl TEXHHYECKOTO 3pEHHS» JUISI aBTOMATHYECKOTO
pacro3HaBaHMsl KPOMKH HM3MEpPSEMOH JIeTalld, pEeaJu30BaHHONH B MPOTPaMMHOM  MOJYJIe
«TEXHOxo00pa-OntUC» mpubopa HUMK-890, mno3Bonser NpPUMEHSATh TMOTOYEUHBIA METOJ
IBYXKOOPIMHATHBIX ONTHYECKUX W3MEPEHH /ISl KOHTPOJISI TEOMETPUIECKUX TTapaMeTPOB PEe3bOOBBIX
KaJuOpoB.

Taonunab.l — Texunueckue xapakrepuctuku Mukpockona tuna YUM u npubopa HUNK-890

Texundeckue XapakTepPUCTHKH 3naucnne
patep VAM-21 VIM-23 VIM-24 HUVK-890
JlnanasoH U3MepEHHs, MM 200x100 200x100 500%200 200%100
Jlnana3oH u3MepeHus yrios, 0360
rpaayc
Ilena nenenus S)CHOBHOFO 0.001 0,0005
OTCYETHOT'O YCTPOHCTBA, MM

Ilena nemeHwust mIKabl
YIJIOMEpPHOM TOJIOBKH, MUH

1

Jlomyckaemast MorpenrHocTh H3MepeHuH MPOEKIIMOHHBIM (TEHEBBIM) METOJIOM

- IMHEHHBIX Pa3MEPOB, MKM +(1+ 1-‘,/' 1 OO\J

- IMAaMETpPOB TJIaJKUX i( 6+ L /6?)
OUINHAPOB B NEHTPaAX, MKM

- CPEIHUX TUAMETPOB PE3bOBI,
MKM

I+

2 L
4+1Ama+ {7

7

- mara pe3bObl, MKM

I+

2 L
1+ /wsg-’_ ‘/32

Jlomyckaemast orpenrHocTh H3MEpEHU METOIOM OCEBOTr0 CedeHHs (C MPUMEHEHHEM H3MEPUTENbHBIX HOXKeH)

- IMAaMETPOB TJIaJKUX i‘(Q,? 4 L /6 ;—J
OUINHAPOB B NEHTPaAX, MKM

- CPEIHUX TUAMETPOB PE3bOBI,

MKM + 1.7 L
o sin = * /57
- mara pe3bObl, MKM
Ll1+L7) a4l
s 67
2
I"abapuTHbIe pa3Mepsr (6e3 1145x1060x705 | 1150x1150x1500|1500x1300%1600 [1400x1300x1000
MOJICTABKH ), MM
Macca, kr 414 541 1550 450

IIpumeuanue— B dopmynax pacuera gomryckaeMoil IMOrpemIHOCTH L — M3MEpSEMBIA pa3Mep, MM; o — Yroj
npouiist pe3s0bl, Tpayc.
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IMpunoxkenue B

(cpaBoYHOE)

Ipuoopsu1 481K (481 KM) u 481 KM2 i1t u3mMepeHusi napamMmeTpoB pe3bObl

KAJUOpoOB

a — pudop 481K

6 — ipubop 481 KM2
Pucynok B.1 — IIpu6Gopsr 481K, 481 KM2
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T a0 nunaB.1 — Texunueckue xapakrepuctuku npudbopos 481K (481KM) u 481KM2

TexHHUECKHE XapaKTEPUCTHKH 3nauenns
481K | 48IKM | 481KM2
JliinHa u3MepsieMoro kaiuopa, MM, He Oosee 130
Macca u3mepsieMoro kajauopa, Kr, He 0oee 15 25 25
Jlnama3oH H3MepeHus IapaMeTpoB, MM
- TMaMETPOB Pe3b0bl KaMHOpa-mpooKH - - 48 — 102
- IMaMeTpOB Pe3b0bl KaMnOpa-Koibla - - 60 — 203
- mara pe3bObl 0-130 0-130 0-130
- OTKJIOHEHHMH KOHYCHOCTH PE3bObI +0,100 + 0,600 + 0,200
- IEPIICHINKYIAPHOCTH U3MEPUTEIBHOMN TIOCKOCTH K OCH
pe3n0bI - - + 1,000
Jlommyckaemast TOTPEITHOCT MTPH W3MEPEHHUH TTapaMeTPOB,
MM, He OoJee
- HApy)KHOTO, BHYTPEHHETO HIIM CPEIHEr0 AMaMETPOB
pe3n0bI - - +0,002
- 1mara pe3bObl +0,0025 +0,0025 +0,0025
- KOHYCHOCTH TI0 HAPY>XHOMY, BHYTPEHHEMY HJIH
CpelHeMy UaMeTpy pe3bObl +0,0025 +0,0025 + 00,0025
- IEPICHINKYIIPHOCTH H3MEPUTEIBHOM MIIOCKOCTH K OCH
pe3n0bI - - +0,002
JuckpeTHocTs oTCueTa, MM 0,001; 0,01 0,001 0,0001
W3mepurensHoe ycune, H 8,5+1,5 8,5+2,5 8,5+£2,5
["aGapuTHBIC pa3Mepbl, MM, He Oosee
- 6a30Boii YacTH 1280¥750%500|1210x760%630{1210¥760%630
- 3JICKTPOHHOT0 OJIOKa yIpaBJCHHUS - 7010080 | 70x100%80
- 6noka TIK - - 320%275x400
- ycrpoiicTBa (poBOi HHANKAIIH - 258%160%80 -
- GJTOKA MTUTAHUS - 260x180x100 | 260%180%100
Macca, kr, He 6osee
- 6a30BOIi YacTH 270 512 512
- 3JICKTPOHHOTO OJIOKa yIpaBJICHUS - 1 1
- 6noka I1K - - 12
- ycrpoiicTBa (poBOi HHANKAIIH - 3 -
- OJI0Ka MUTaHUs 3,5 3,5
DNIEKTPONHUTAHUE OCYIIECTBISIOT OT CETH MEPEMEHHOI0 TOKa
- HampskeHue, B - 220 £ 22 220 £22
- gacroTa, ['1g 50+1 50+1
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(uHlcHoe
yempoucmbo

brok KM/ [lpeomemxas
nauma
Onapriel - i o

CMONUK

:

Pucynok B.2 — YcTaHoBKa Ha 3a1aHHBIN yroJ C IOMOMIBI0 CHHYCHOTO YCTPOICTBA

Kanubp-xonsuo

q

a

‘| || l MamepumensHas
NMocKoCMb 1%

Pucynok B.3 — Cxema koopIMHATHBIX MiepeMeleHnid Ha mpudope 48 1 KM2
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Hpuiaoxenue I'

(cpaBoYHOE)

KoopannaTtHasi u3amepuTebHAsi MAIIUHA (TPEXKOOPAHHATHASA)

‘FbesdooopazHas”
KoHpuzypayus W

Pucynoxk I'.1 — OOmwmit Bux tpexxkoopaunatoit KM
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IMpunoxenune /{

(cmpaBouHoe)

CHeIII/IaJII/I3I/Ip0BaHHbIe KOOPAMHATHBIC UBMEPHUTEJIBbHBLIC CUCTEMbI

(mpudopst HUNK-483 n HUNK-485)

HUNK-483

o

Pucynox /1.1 — KUC HUNK-483

4 HEMeDUmE/IbHS
 aomibka

= Hi

i
e

[Tobapomeei
cmon

Pucynox /1.2 — KUC HUMK-485
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(npoexm, nepsas peoakyusi)

Taonuuna/l.1 — Texunueckue xapakrepuctuku npudbopos HUMK-483 u HUMK-485

TexHMUECKHE XapaKTEPUCTHKH Suaucime
HUMK-483 | HUMK-485-200

Macca u3mepsieMoro kaiauopa, Kr, He 0oee 50
Junana3oH usmepeHuit

- IPOJOIBbHOE TIepeMeIieHue (1Mo ocu X), MM 0-300 0-220

- IoniepeyHoe nepemernienne (o ocu Y), MM +200 +190

- BepTHKaJIbHOE MepeMelienne (1o ocu Z), MM 0-350 0-160

- BpallleHHe CToJa, Tpaayc 0-360 0-360
JluCcKpeTHOCTh ~ OTcueTa  JIMHEHHBIX  mepeMmemeHuit (1o

koopauHataM X, Y, Z), MKM 0,5
JIMCKpETHOCTh OTCUETa YIJIOBOTO IepeMelleHust (0 KOOpAUHATE
C), cexynaa 3

Jlomyckaemasi HOrpeIIHOCTh U3MEPEHUH, MKM L (? + i'rf 3 DDJ
I"abapuTHbIC pa3Mepbl, MM, He Ooiee

- CUCTeMa M3MepHUTeIbHas 1100%900%1900 1190%670%1560

- AneKTpomkad 800%x600x2200 800x600x2200

- ook [1K 1200x800%1400 1200*800%1400
Macca, xr, He Ooiee

- CHCTeMa M3MepUTeIbHas 765 650

- AneKTpomkad 150 150

- ook [1K 66 66
DNeKTpONUTaHUE OCYIIECTBIISIFOT OT CETH IMEPEMEHHOT0 TOKa

- HampskeHue, B 220 £ 22

- gacTora, ['11 50+1

[Ipumeuyanus

1 B ¢popmysie pacuera qomyckaeMoi MOrpeiHoCTr L — H3MepseMblil pa3Mep, MM.

2 Tlpubop HUMK-485 moxer ObITh OCHAIleH MOBOPOTHBIM CTOJIOM clienyrommx Tunopasmepon: 200 mm, 400 MM u
630 MM ¢ cootBercTBYROIUM obo3HaueHneM HMMNK-485-200, HUMK-485-400, HUMK-485-630. B 3aBucMMOCTH OT
pasmepa HOBOPOTHOI'O CTOJIa U3MEHSIOTCS TIPEIeITbl H3MEPEHUI, TabapuTHEBIE pa3Mephbl U Macca BCEH CHCTEMBL.
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Ipuiaoxenue E

(cpaBoYHOE)
OT1iiuBKA 1 IPUCTTIOCOOIEHUS

E.1 O0uiue mosioskeHust

OtnuBky  (Clemok) W3  CIEMOYHOTO  MaTepuajia, BOCIPOM3BOJIIYI0  T'€OMETPHIO
KOHTPOJMPYEMOro Kainulpa, NoJydaroT JUlsl OIpeaesIeHNs apaMeTpoB, HEOCTYIHBIX Ul U3MEPEHUS
U3MEpUTENbHBIM TNPUOOPOM HEMOCPEICTBEHHO Ha KOHTpoJupyeMoM Kainubpe. OmnpeneneHue
reOMETPUYECKUX IapaMeTpPOB 3JIEMEHTOB Npoduiis pe3bObl KaauOpOB-KOJEl BO3MOKHO TOJBKO IO
CIIETIKY.

Xoporiasi BOCIPOM3BOJMMOCTh T'€OMETPUUECKUX MapaMeTpoB KaauOpOB MPHU HCIOJIb30BAHUU
OTJIMBOK O0OECMEeYMBACTCA 3a CUET NMPUMEHEHHS CICMOYHBIX MaTEPHAJIOB, UMEIOIIUX TPH 3aCThIBAHUHT
MHUHUMAJIbHBIC YCAJAKy M HU3MEHEHHWE MNpouiIs OTTHCKA, W CIEHUATBHBIX MPUCIIOCOOIECHUN, C
MTOMOIIBIO KOTOPBIX OCYILLECTBISETCS KaK MOJIyd€HHUE CIIETKa, TaK U Oa3upOBaHUE €ro MPU U3MEPEHUU.

Meto u3MepeHus MO OTIMBKAM M3 CIENOYHOIO Marepuana 00ecledrMBaeT TOYHOCTh JUIf
JUHENHBIX U3MEPEHUN B IIpeienax + 8 MKM, a /ISl YIJIOBbIX — B npeaenax + 10'.

E.2 IlosryyeHue OTJIMBKH

E.2.1 B kadecTBe CJIENOYHOIrO MaTepuasa AJisi U3rOTOBJIEHUS OTJIMBKH HCIOJIb3YIOT:

- TUTIC MEIUITUHCKHUIM;

- pacIUIaBJIEHHYIO MOYEBUHY;

- IBYXKOMITOHEHTHBII OTTUCKHO-CJICTIOYHbIA MaTepHall.

JlomyckaeTcsi MCHOJB30BAHUE JPYTUX CIEMNOYHBIX MaTepuaioB, OBICTPOTBEPACIOIIUX U
MMEIOIINX MPHU 3aCTHIBAHINA MUHUMAJIBHBIC YCAIKY M MUCKQKEHHUS PA3MEPOB MOJIYICHHOW OTIMBKH.

[Ipy W3roToBIEHMHM OTIMBKKA KOHTPOJUPYEMYIO TOBEPXHOCTh KaluOpa W BHYTPEHHIOIO
MOBEPXHOCTh (OPMBI TIIATEIHPHO OYHUIIMAIOT OT CMAa3KW, TPSA3H, MhUIM W Ui 00€3KUPHUBAHUS
MPOTUPAIOT 3TUIOBBIM cupToM. [IpoTouku xanubpa-kosbla (10 HAPYKHOMY JUAMETPY) 3aMOJIHSAIOT
Ba3€JINHOM.

E.2.2 OtnuBka momkHa MMETh 0a30BYIO MOBEPXHOCTh, COBMAMAIOIIYI0O C OJHUM W3 TOPIIOB
Kanuopa.

Jlnst kanumOpa-mpoOKM  TOJNIIMHA PE3b0OBOM YacTH OTIMBKU (pe3n0OBasi 4acTh OTIIMBKH,
M3MEpEeHHAas 10 JJIUHE OKPYXHOCTH IPOBEPSIEMON pe3bObl) HE JOJDKHA IMPEBBIMIATH 5 MM, TaK Kak
BOTHYTas MOBEPXHOCTh OTJIMBKA BHOCHT MCKa)KEHUE MPU U3MEPEHUH Npodmiis Ha Mukpockone. s
KaJuOpa-KoJIblia TOJIIIMHA Pe3b00BOM YacTH OTJIMBKH COCTaBIISIET OT 5 110 30 MM.

JliivHa pe3p00BOM YacTH OTJIMBKH (M3MEpPEHHas BJIOJIb OCH pe3b0bl) JOKHA OBITh paBHA JJIMHE

pe3bObI Kanmuopa.
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K Gospmiemy Topity kanmubpa MpUKIAIbIBAIOT NUIM(POBAHHYIO 0a30BYIO IUIACTUHY TOJIIMHOM

He MeHee 5 MM. K m3mepsieMoii MOBEpXHOCTH KanuOpa yCTaHaBIWBAIOT (HOPMY, TPEACTABIISIONIYIO
co0oil crenuanbHOE IpUCIOcOOIeHrne, OOKOBbIE CTOPOHBI KOTOPOM HMMEIOT 3YOLbl, BHIPE3aHHBIE IO
npoduiio u3MepseMon pe3robl. [Ipu 3ToM BO M30€kaHNe BHITEKaHUSI MaTepuaia Hapy>KHbIe OOKOBBIE
MMOBEPXHOCTH 3aMa3bIBAIOTCS TJIACTHIIMHOM IO TIPO(PHITIO pe3hObl.

Jliig u3MepeHus napaMeTpoB KaTuOpOB-KOJIEL pEKOMEHIYETCsl IPOBOIUTH 3aJIUBKY PacTBOpa B
cnenuaibHoe npucnocodnenue (pucyHok E.1), mo3BoJsitoliee BOCIPOU3BOAUTH OCh KaJlnOpa-KoJibla
IIPU M3TOTOBJICHWW OTJIMBKU. B NMaHHOM ciy4ae mMpH yCTaHOBKE NPUCHOCOOJCHHS UIS OTJIMBKH B
LEHTPAaX MHKPOCKONA OTCYTCTBYET CMEUIEHHE OCH KanuOpa-Kojblla B MPOCTPAHCTBE, TaK Kak
CJICTIOYHBIN MaTepHall 3aJIMBAeTCsl HEMOCPEACTBEHHO B IIPUCIIOCOOJIEHUE C LIEHTPOBBIMU OTBEPCTUAMU

(pucynok E.2).

o

Pucynok E.1 — CnenmansHoe npucnocoOiaeHue it 3aTUBKH
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(npoexm, nepsas peoakyusi)

(neyuansHoe
PUCOCO0/BHLE

[Inacmurku
C 3yoyamy

bazobasg nobepxHocmb
CIMOUKa

Pucynoxk E.2 — KoHCTpyKIHs yCTaHOBKH MPUCTIOCOOICHHUS MTPH 3aJTUBKE

E.2.3 [Ipu ucnonp30BaHuMM B KayecTBE CJIETIOYHOIO MaTepuaya TUIca IMOJTY4Y€HHE OTIMBKU
MIPOBOJIAT CIEAYIOMIUM 00pa3oM:

[IpuroToBIAIOT B HEOOXOTUMOM 00BEME PACTBOP ABYXPOMOBOKHCIIOTO Kalus (XPOMITHKA) U3
pacueta 15 — 20 r xpomnuka Ha 1 1 Boabl. Ilepen 3anmBKO#l B pacTBOpP XpPOMIHUKA MPUMEITUBAIOT
paBHOE 10 00bEMY KOJIMYECTBO XMMHUYECKH YUCTOIO THUIlca. 3aJUBKY IMPOBOJAT, KOT/Ia pa3MellaHHas
Macca OyJeT JOCTAaTOYHO OJHOPOJHOH. OTIIMBKY H3BJICKAIOT M3 KaiauoOpa depe3 15 — 20 MuH mocie
3aJIUBKH.

E.2.4 Tlpn ucnonp30BaHMM B KA4yeCTBE CIICTIOYHOTO MaTepHalia PACIUIAaBJICHHOW MOYEBUHBI
MOJIy4Y€HHUE OTIUBKH MPOBOJAT CIEAYIOUIUM 00pa3oMm:

- Kontponupyemyo moBepxXHOCTh KaauOpa U BHYTPEHHIOIO MMOBEPXHOCTHh (POPMBI CMa3bIBAIOT
TOHKHM CJI0€M MUHEPaIbHOI0 Macia, U3JIMIIKU Macja yAaJsioT.

- MoueBuHy pacmiaBisiOT B KOBILE HaJ IJIAMEHEM CHUPTOBKU U 3ajUBalOT B Gopmy. [locne
OCTBIBAHUS MOUYEBHHBI (depe3 1 — 2 MUH) GOpMy CHUMAIOT U M3BJICKAIOT OTIUBKY.

- IIpy mOATOTOBKE OTIMBKU K M3MEPEHHIO NITU(YIOT e OOKOBBIC TIOBEPXHOCTH ISl YIAICHUS
00JIOS M CYMINAIOT MBUIb CYXOW MSTKOW IETKOH ¢ mpodwis pe3pObl. M3MepeHus peKoMeHIyeTcs
IIPOBOJIUTH B TEUEHUE OJHOI0 Yaca MOCJe U3BJICUECHUS OTIIMBKH U3 (OPMBI.

E.2.5 Ilpu ncrnoib30BaHUU ABYXKOMIOHEHTHOTO OTTUCKHO-CIIEIIOYHOTO MaTepualia nojydeH1e
OTJIUBKH MTPOBOJAT CIEAYIOUIUM 00pa3oM:

- Breiaumarot u3 0aHOK ¢ mactamu A W b MaTepuana pasHBIMHU IIMATEISIMA TPUOIU3UTEIHEHO
paBHbIE KOJMYECTBA KaXKJIOW M3 MAacT M CMEUIMBAIOT UX B pyKaX WIA MPU MOMOILU IINATENs

pacTHpAIOUIMMU JIBXKEHUSMU JI0 TOJIydEHUS OJHOPOJHOM MO LBETy Macchl. bpaTh marepuan u3
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KOKIOW OaHKHW, a TakKe CMEIIMBATh IMAcThl HEOOXOJMMO WHIWBHUIYaTbHBIMH IIITATCISAMHA IS

UCKJTIOYEHHS CaMOTIOJIMMEPHU3alliu.

- [TosryueHHBIM MaTepHUaIOM B TE€UEHUE OJHON MHUHYTHI 3alOJHSAIOT MOJIOCTh MPUCIOCOOIEHUS
WIM MECTO, ompenesieHHoe moj ciernok. [locie 3Toro BbIIEPKUBAIOT HEOOXOIMMOE BpeMs s
[IOJIHOTO OTBEPXKIACHMSI MaTepuana M OTICNAIOT IPUCIIOCOOJIIEHHE CO CJIENKOM WJIH CIEHOK OT
KOHTPOJMPYEMOI0 Kajuopa.

- Ilpy moAroTroBKe OTIMBKU M3 JBYXKOMIIOHEHTHOTO OTTHCKHO-CJIEIIOYHOTO MaTepuajia K
U3MEpPEHUI0 HEOOXOIMMO BBIpE3aTh W3 MOJYYEHHOIO CJENKa OTJIMBKY MEPHEHIUKYISIPHO BUTKaM
pe3b0bl. OTIMBKY, U3TOTOBJIEHHBIE U3 ABYXKOMIIOHEHTHOTO OTTHCKHO-CJIETIOYHOTO MaTepuana, MOryT
XPaHUTHCS B HOPMAJIbHBIX YCIOBHUSIX M B MECTaX, 3alIUIICHHBIX OT MPSIMOIO COJHEYHOIO CBETa
HE MEHee 3 JIeT.

E.3 U3mepeHue OTJIUBKH

JUis u3MepeHusl HapaMeTpoB KainuOpoB MO OTJIMBKE, IOJIyY€HHOM O€3 HCIO0JIb30BAHUS
CHEIHAJIbHOTO MPUCIOCOONEHUsT s 3alMBKU PEKOMEHIYETCsl YCTaHaBIMBaThb OTJIMBKY C
KOHTPOJMPYEMON TIOBEPXHOCTH B HPUCIIOCOOJIEHHE IS M3MEPEHUs B LIEHTpaX MHKPOCKONa B
COOTBETCTBUU C PUCYHKOM E.3.

W3mepenue crenka MpOBOAAT B COOTBETCTBHUM C HMHCTPYKIMEW 10 SKCITyaTaluu
UCIOJIb3YEMOT0 H3MEPUTENIbHOrO MNpubopa W METOJAWYECKOM MHCTPYKIMEH 10 MpPOBEACHHUIO
U3MEepeHus IapaMeTpoB KOHTPOIUPYEMOTO Kauopa.

N3mepenuss mo OTIMBKE MPOBOIAT B IJIOCKOCTH, OJIM3KOM K JMAMETPATbHOW IJIOCKOCTH
pe3pboBoro Kanmubpa.

N3mepenue kaxa0ro aneMenTa npoduis pe3bObl 0 OTIMBKE BBHIMOJIHSIIOT HE MEHEE TPeX pa3 B
KaXJIOM CEYEHMM. 3a pe3yJbTaT U3MEPEHUH NMPUHUMAIOT cpelHee apu(METHYECKOe 3HAuYEHUE TPex
U3MEpPEHUH.

[Ipu apbutpaxHON IPOBEPKE U3MEPEHUS POBOIAT HE MEHEE YEM J[Ba OIlepaTopa.

5 3 Z — 1

H

304 <)
el Fa——

1 — 0a3oBas mIaHka; 2 — OTIIMBKA, 3 — IOJBIM>KHAS IUIAHKA; 4, 5 — BUHT; 6 — BAJIMK

Pucynok E.3 — Cxema npucnoco6yeHus 11l yCTaHOBKU OTJIMBKU B LIEHTPAX MUKPOCKOIA
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Hpuioxenue K

(cpaBoYHOE)

KonTyporpad

VI3MEDUIME/TbHbIL KoHmypozpag

HUKOHEYHUK

brok [IK KoHmposuplyemas

OBImask

Pucynok XK.1 — O6muii Bug koHTYypOoTpada
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IMpunoxenune U

(cpaBoYHOE)

Ipuoop IIb a5 n3MepeHnsi paIuaJIbHOr0 ¥ TOPUEBOro OMEeHUs TeJl BpalleHU st

L 13 12 v g 71

6/ 1 8 15 2/3

1 — neBas 0abka; 2 — mpaBas 6a0ka; 3, 6, 8§ — py4HOU 3aKHM; 4 — PYKOSTKA C PhIYarom; S — OCHOBAaHHE;

7 — KapeTka; 9 — moaBwkHas uHOJb; /0, 14 — nentp; /1 — cTonopHOE yCTPOMCTBO; /2 — cTOMKA

KapeTku; /3 — nep)kaBKa MHAUKATOPA
Pucynok U.1 — O6mmii Bug npudopa [15-500M

Tao6numal.l - Texauueckue xapakrepucTuku rnpuodopa [16-500M

TexHHUeCKHEe XapaKTePUCTHKH 3HaueHne
Junamerpsl n3MepsieMbIX AeTanel, MM, He Ooliee:
- BaJIOB 140
- TUCKOB, IIIECTEPEH, KaaIuOpoB 300
Macca u3MepsieMbIX JIeTaliel, KT, He Oosee 50
Bricora 11eHTpOB, MM, HE OoJiee 160
Paccrosiare Mexay IeHTpaMu, MM, HE MCHEE 500
Meron uzmepeHus Meron
HEMOCPEACTBEHHOMN
OLICHKH
Llena nenmeHus mKanbl HHAMKaTOpa MHOroobopotHoro 2MUI™ o 'OCT 9696, 0,002
MM
[TorpenHocTs U3MEpPEHU MPUOOpPa ¢ MHOTOOOOPOTHBIM MHAMKaTOpoM 2 MUT
o 'OCT 9696, MM, He Oonee +0,012
IaGapuTHbIe pa3Mepsl (IJIMHA X IIUPHHA X BBICOTA), MM 900%320%380
Macca, xr, He 6omee 60
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Hpuiaoxenue K

(cpaBoYHOE)
Ipucnocodienne bB-812

[Tpucnoco6nenne bB-812 (pucynok K.1) ucrnonp3yroT mist u3MepeHus neprneHIuKyIIpHOCTH

M3MEPHUTEIBHOM IJIOCKOCTH K OCH Pe3b0BI y KaTHOPOB-TIPOOOK, HE MMEIOIIIX IICHTPOB.

7

-

-~ S~

‘ ‘ \ e
S5 — -

5 4

1 — XpOHIIITEIH; 2 — MIapHUPHAs OMPaBKa; 3 — CTOMKA C HHIUKATOPOM; 4 — IIOBEPOYHAS TUINTA;
5 — mpu3ma ¢ yriom 90°

Pucynoxk K.1 — IIpucnoco6nenne bB-812
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IMpunoxenune JI

(cpaBoYHOE)

ChneuniuraTus AJ1sl H3MEPUTECIBHBIX I'OJIOBOK

g0+ 25

30

~600

225 =30

250110550

e

a 7]

Pucynoxk JI.1 — CnemmratuB 17151 MK3MEPUTEIBHBIX TOJIOBOK
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(npoexm, nepsas peoakyusi)
Hpuioxenune M
(cpaBouHoOe€)
IMopsaaok OKpyrieHus 3HAYEHU

M.1 OxpyriaeHHOE YHCIIO JOJKHO TOJMy4aThCsA B OJIUH MPUEM MPSIMBIM OKpyTieHHeM Hanbosee
TOYHOT'O 3HAYEHMsI BEJIMUMHBI, KOTOPOE TOJbKO MMEETCS, a HE B JIBa WK O0Jiee MPUEMOB HOCIe10Ba-
TEJIBHOTO OKPYIJICHUS.

M.2 Ecau nudpa, creayromias 3a MOCISIHAM OCTABISIEMBIM pa3psoM, MEHbIIe 5, To nudpa B
MIOCJIETHEM OCTaBJISIEMOM pa3psijie OCTAETCS HEU3MEHHOM.

M.3 Ecau uudpa, ciemyromnias 3a MOCISAHIM OCTaBIsIEMbIM pa3psaoM, Oobiie 5, To udpa B
MIOCJIETHEM OCTaBJISIEMOM pa3psijie yBeauuuBaercs Ha 1.

M.4 Ecnu uudpa, cneayromnias 3a MOCIEAHUM OCTaBJISIEMBbIM pa3psiaoM, paBHa 5 U 3a HEH He
CIIEYIOT JIpyrue HUQPbl WIK CIEAYIOT TOJbKO HYJIHU, TO LK(dpa B MOCIEIHEM OCTaBISEMOM pas3psje
YBEJIMYUBAETCS Ha 1, eclii OHa HEYEeTHAs, U OCTAeTCsl HEU3MEHHOMU, €CJIM OHa YeTHasl.

M.5 Hudpa B mocmeaHeM 0CTaBISIEMOM paspsie yBeIuduBaercs Ha 1, eciau 3a mudpoit 5 cie-

YT Jpyrue uu@pbl, OTINYHBIE OT HYJIS.
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Hpuiaoxenune H
(cpaBoYHOE)
CuHycHasi THHeKA /151 KATMOpoB ¢ (praHueM

KonTtponupyemsrii pe3p00Boii kKamudp ¢ ¢GiaHIeM YCTaHABIMBAIOT HAa CTOJUK CUHYCHOU JIMHEUKH (pH-
cyHok H.1), Takum 06pa3om, 4ToObl U3MEpPUTEIbHAS MNIOCKOCTh KOHTAKTHPOBAJIA C YIIOPHOM IJIAHKOM.
Jlig mpenoTBpaiieHusi IpOM3BOJIbHOIO MEpeMEIIeHUsT KanuOp HalexHO 0e3 mepekoca 3aKperuisioT
CTpYOIIMHOM CcO CTOpOHBI Oosbmiero Ttopma (pucyHok H.2) wmmm  co CTOPOHBI  Majioro

TopIIA.

YnopHas Cmonuk
aHka \

;
V4
/

/

e JPomwku

Pucynok H.1 — KoHCTpyKIMsi CHHYCHOM JIMHENKHU 711 U3MEpEeHUl KalnOpoB ¢ (iaHieM

CmpydyumHa |

Umamub ¢
UHOUKaMOpoM
KOHMpoALPLeMbIL [ lobepoyras
Ka/mop ¢ @AaHyeM < uma
- > - (mycros
= = = JuHeUka

-
e

LmpyoyuHa

YnogpHag
I0HKa

Pucynok H.2 — YcranoBka kanuOpa-npo6ku ¢ ¢uiaHLeM Ha CHHYCHOU JIMHEeMKe
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(npoexm, nepsas peoakyusi)
Hpuiaoxenue I1

(cpaBoYHOE)

IIpunacoBka riagkux KaauOpoOB ¢ HCIO/JIb30BAHHEM MAJAKOIIEro rpysa
YAapHBI KJI0Y VIS CBHHYMBAHHUSA Pe3b00BBIX KATHOPOB ¢ 3aMKOBOH pe3b00i

1. l'[plzmacomca rIaaKHuX KﬂJ’lHﬁpOB-KOJ’IeH C UCIIOJIB30BAHHEM NMaJAOIIET0 rpys3a

[IpunacoBky TIJIagkux KaauOpOB-KOJIELl MPOBOJAT C HCIOJIb30BAHUEM  CIIELUAIBHOIO
MPUCTIOCOOIEHNS € TaJaroIIuM Tpy3oMm, npuBeacHHoro Ha pucynke II.1. Ilpum sTom riaakuit
KOHTPOJIBHBIA KAJIMOP-MPOOKY YCTaHABIMBAIOT B KaJIMOp-KOJbIO Oe3 ycunus u 0e3 mepekoca. [Ipu
BO3JICHCTBUU MAJAIOUIET0 TIpy3a Ha TJAAKUHA KOHTPOJIbHBIN KamuOp-nmpoOKy oOecrednBaeTcs
HE00X0IMMOE U OJMHAKOBOE YCWJIME MPUIACcCOBKU KanuOpoB. Macca rpy3a J0JKHA COOTBETCTBOBATH

3HAYEHMIM, YKa3aHHbIM B Ta0mwuie I1.1.

[ py3 1 :
T

(imepxers, N0 KomapoMy i
IEpEMBL aMES 203

PUdka

50

[lepemelyenLe /,/E B
2Pl

Kanuop-npooka

Kamop-Ko/byo

//

)

Pucynok I1.1 — CnennansHoe mpHUCIIOCOOJICHHE € TTAJAIONTUM IPY30M
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(npoexm, nepsas peoakyusi)

Taounuunalll — Macca nanarouiero rpysa, UCIOJIb3yeMOTO MPHU MPUIMIACOBKE TTIAAKUX KaaIuOpOB-

KOJIC1

O6o3Hauenue kanmuopa

HopmaTtuBHbIl TOKyMEHT

Macca rpysa, kr

I'HK (B) 42

I'HK (B) 48 I'OCT 10654 0,1
I'HK (B) 60-102 I'OCT 10654

I' O6¢c 102 I'OCT 25575

I'T 42; 50; 63,5 [7]

P HKM (60-89) mo KI'P 0,25
I' HKM 60-102 I'OCT 25576

I'HK (B) 114 I'OCT 10654

I' O6c HKM 114 I'OCT 25575

' BCSG 114 YepTrek U3roTOBUTEIISI 0,5
P HKM 102 o KT'P I'OCT 25576

I' HKTY 73; 89 [8]

I' O6c 114 I'OCT 10655 0,7
I O6¢c 127; 140-146 I'OCT 25575

I O6¢c 127 I'OCT 10655 0,9
I' BCSG 127; 140-146 UepTex M3roTOBUTEINS

I O6¢c 140-146 I'OCT 10655 1,4
I" O6c 168-178 I'OCT 25575

I' BCSG 168-178 UepTex U3rOTOBUTEIS 1,8
I" O6c 168-178 I'OCT 10655 2,3

2. CBUHYMBaHUE Pe3b00OBBIX KAJIMOPOB VI 3aMKOBOI pe3b0bl ¢ HCIOJIb30BAHUEM YIap-

HOI'0o KJIro4a.

[Tapy xanuOpoB CBUHUYMBAIOT CHaYaJla BPYYHYIO, HE IPUKIIA/IbIBasi 3HAUUTEIBLHOTO YCUITUS, 3a-

TE€M OKOHYATEJIbHO JOBUHYMBAIOT IIPU NOMOIIM yaapHoro kitouda (pucyHok [1.2) ¢ rpy3om maccoii,

ompeieNieMO B 3aBUCMMOCTH OT CPEHETO AUaMeTpa pe3bObl KaTMOPOB B OCHOBHOM TIIOCKOCTH Dc:

- 10 50 MM B kir04. — 0.45 kr;

- cBeiae 50 go 81 MM Brrod. — 0.91 kT
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- cBoine 81 1o 130 MM Brarou. — 1,36 kT

- cBeiae 130 no 166 MM BKIIOY. - 1,82 KT

- cBoIie 166 no 180 MM BKIrO4. — 2,27 KT

- cBeiae 180 mm — 2,72 K.

Uwucno ynapoB, BEITIOIHAEMBIX YIAPHBIM KIFOYOM MPY CBUHYMBAHUH KaJTMOPOB, HE UMEET 3Haue-
HUs. YUCio yaapoB A0HKHO OBITH TOCTATOYHO OOJBIITUM JJIS TOTO, YTOOBI MOCTIEAYIONINE YAaphl HE
MOTJIH CMECTHUTh KATHOP-KOJIBII0 OTHOCUTENIBHO KanOpa-nmpoOku. [Ipu mpoBenennn KOHTPOJIS Ka-
TUOP-MPOOKY CIAEAYET MPOYHO 3aKPEIUTh, MPEIMOYTHTEIIHLHO B TUCKAX, YCTAHOBJICHHBIX HA )KECTKOM

Bepcrake. [Ipu sTom 12 ymapoB Ki1r04oM OOBIYHO OBIBACT JIOCTATOYHO IS MOJTHOTO CBUHYMBAHMSL.

1523

kY
—r—
-.-__.._-.-

177,823,2

1-rpy3; 2-kanuOp-KOIbIO

[Ipumeuanune— g kanmubpoB ¢ Dc menee 50 MM ciienyeT mpuUMEHSITh pblyar

muamerpom 9,50-0,03 MM BMecTO 15.9-0.4 MM.

Pucynoxk I1.2 — Y papHslii K104 17151 CBUHYMBAaHMS KaJIMOPOB € 3aMKOBOM pe3b00it
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(npoexm, nepsas peoakyusi)
Hpuiaoxenue P

(cmpaBoYHOE)

Al'll'lpOKCI/lMaIII/lﬂ METOAOM HAMMECHBIINX KBAAPAaTOB

MeTo1 HaMMEHBIINX KBAJPATOB SIBJSETCS YACTHBIM CIy4aeM CPEIHEKBaJIpaTUYHOUN anmpoKCH-
Manuu. [Ipu annmpokcrManuu METOJ0M HaWMEHBIIMX KBaJApaTOB 3aMEHSIOLIUN 3J€MEHT (ammpoKCH-
MUpYIOLIasi KpUBas U MOBEPXHOCTh) MPEJACTABIISIET OO0 MOBEPXHOCTh (KPUBYIO), UMEIOIIYI0 HOMH-
HaJIbHYIO OpMY U Takue pa3Mepbl U/ WU PaclojoKeHUe, YTOObl CyMMa KBaJpaTOB PaCCTOSIHUM MeX-
Ny peajbHBIM U 3aMEHSIOIIMMH 3J€MEHTaMU B INpejeaX HOPMHUPYEMOIO y4acTKa MMela MUHUMAJlb-
Hoe 3HaueHue. CpeHeKBagpaTUyHasi IOBEPXHOCTh (KpUBasi) SIBJISIETCS PELIEHUEM 33a4d MUHUMH3a-
LIMU CYMMBI KBaJpaTOB PACCTOSIHUI OT U3MEPEHHOM TOUKH /10 OBEPXHOCTH (KPUBOH):

n,di > min, (P.1)

rac n — KOJIM4YCCTBO U3MEPCHHBIX TOUYCK,

d,— OpPTOrOHAJIbHOE pACCTOSHME OT 1-OM HU3MEPEHHOH TOYKM JI0 MCKOMOH IOBEPXHOCTH

(pucynok P.1).

b.\ //'
@ ,‘\ /,/

¢ Annpokcumupyrouas
; " npamas

V3smepeHHbIe
7 roYim

[ ]
F
X
a
H3mepeHHble
TOYKH 1% d '
d ™ ‘ P
__Annpokcumupyrolas
KpuBas

o
Pucynok P.1 — I'paduueckoe n3o0OpakeHue annpokCcUMalii MET010M HaUMEHbBIINX KBAJApaToOB
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(npoexm, nepsas peoakyusi)
Ipunoxenue C

(cpaBoYHOE)

IIpuMep nporToKo/a U3MEPEeHUN HA KOOPAUHATHON U3MEPUTEIbHON MallluHe

" i OGo3nauenue kanmubpa: 3- KomycHocts: 1:6

65 IIar, mM: 6,35

.' HopMaTHUBHBIH JOKyMEHT: Bun xanmubpa: padounii
TI'OCT 8867-89 Bun pe3sObl: HapyxHas

YVIVIViviVVivy

Jlata p3Mepenms:  HalpasieHne  pe3bObl:
05/03/2015 15:19 npaBast
®UO onepatopa: Banos

Cpennuii fuaMerTp, MM
MKM
157

10 HomunansHoe 3Hauenue: 59,817
5 [IpenensHble oTknoHeHus: +0,010
0 LT |, HelicteurensHoe 3Hauenne: 59,8139

o
n
-
n
Nn

MunumansHoe oTkionenue: -0,0119

- Maxkcumainsnoe otkiaoHenue: 0,0032

-10 - T-ﬂ
-15
OTkJI0HeHHe mIara pe3b0bl (BepXHUil Npopuiab pe3sdbl), MM

0.0

7
-0.02
HomunansHoe 3Hauenue: 6,350
[IpenensHble oTknoHeHus: +0,010
JletictBuTenbHOE 3HaUeHue: 6,337
OTkJI0HeHHe mara pe3b0bl (HMKHMI NPopUIb pe3b0bl), MM
0.0 7
-0.02

HomunansHoe 3Hayenue: 6,350
[IpenensHble oTknoHeHus: 0,010

JletictBuTenbHOE 3HaUeHue: 6,335
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I'oCT

(npoexm, nepsas peoakyusi)

IIpunoxenue T
(cipaBo4HOe)

IIpumep nporokosa u3mMepeHui

HauMeHoBaHMe U IOpUANYECKAI aapec Ja00paTOpUi OPOBOANBIIEH N3MEPEHUS

Memoouxa uzmepeHnuil, KOHmMpPOaA

Cpeocmea uzmepenuii:

Ilpomoxon Ne om

usMepeHuli napamempos Kaiuopos

(0oO03HaUYEHHE METOINKH)

Ycnoeua nposedenun usmepenuii:
- memnepamypa okpyxcaroujeti cpeovl

- 8IAXCHOCMb OKpYHCatoueli cpeovl

Kanuop -

(HaI/IMEHOBaHI/Ie, THII, 0003HaUYeHHE pe31)61)I, HOpMAaTUBHAasA NOKYMCHTaIMA, 38.B0)ICK0171 HOMep)

Buewnuit ocmomp

Pezynomamul uzmepenuii

HN3mepsiemblii napa-
MeTp

TpedoBanusa HJI

HOMMHAJBHOC 3HA4YC- NpeacjJbHbIC OTKJIO0-

HHUe

HCHHUSHA

HeiicTBUTEILHOE 3HA-
YyeHHe mapamMerpa Ui
OTKJIOHEHUS

3aknrouenue (I’lO HNUCOMEHRHROM) 3anpocy 3a1<a3qw<a)

H3mepeuu;1 6blNOJIHUJ

(monmucs, pacimdposka noaANKCH)

Bce usmepenns UMEIOT POCIIeKUBAEMOCTh K eIMHULIAM MexayHapoaHoil cucteMsl SI, KoTopble BOCIPOU3BOIATCS HaIH-
OHAJIBHBIMHU (TOCYIapPCTBEHHBIMU NEPBUYHBIMH) dTaioHaMu HMU. JlaHHBIA POTOKOJ MOXKET ObITH BOCIIPOU3BE/ICH TOJIb-
KO IMOJHOCTHI0. JIt00ast myOIMKaIusl WIM YaCTUYHOE BOCTIPOM3BENICHUE COJIEPIKaHHsI TIPOTOKOJIa BO3MOXKHBI C TUCEMEHHOTO
paspeleHys opraHu3alyy, BeIIaBIIe MPOTOKOII.
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I'oCT
(npoexm, nepsas peoakyusi)

[1] TOCT 28487-90

[2] Pexomenmammu 1o
MEKIOCYAapCTBEHHON
CTaHIapTU3ALUU

PMI" 29-2013

[3] IlpaBwia mo cTangapTU3AIUN
ITP 50.2.016-94

[4] TOCT P 53090-2008

[5] IlpaBwia no crangapTU3alUU
ITP 50.2.104-09
[6] TOCT P 8.563-2009

[7] TY 41-01-601-88
[8] TY 3931-007-74229882-2008

[9] TOCT HCO/MDBK
17025-2009

buoanorpadus

Pe3n0a koHnYecKasi 3aMKOBas Ui 3JIEMEHTOB OYpHIIbHBIX
koJoHH. [Ipoduns. Pazmepsl. [Jomycku
I'ocynapcTBeHHas cucreMa oOecliedeHus €IMHCTBA U3MEPEHUH.

Metponorusi. OCHOBHbIE TEPMHUHBI U OIIPEIEICHUS

I'CU TpeboBaHnusl K BBIINOJIHEHUIO KAIMOPOBOYHBIX padoT

OCHOBHBIE HOpPMBI ~ B3aUMO3aMEHSIEMOCTU. XapaKTEPUCTUKU
u3nenuilt reomerpuyeckue. TpeboBaHMs MakcCUMyMa Marepuala,
MUHHMYyMa MaTepHalia u B3auMOIeHCTBUS

[Topsinox mpoBeNeHHs] UCIBITAHUNM CTaHAAPTHBIX 00pa3LoB WK
CPEICTB U3MEPEHUI B LIEISAX YTBEPKACHUS TUIIA
l'ocynapctBenHasi cucrema oOecriedyeHus €AMHCTBAa M3MEPEHUI.
Metouku (METO1bl) U3MEPEHUM

Kanubps1 11151 pe3bObl OypuiibHbBIX reosioropasBeoyHbix Tpyo (T)
Kamubpel 11t yanumHeHHOM  pe3bObl  INIAJKUX  HACOCHO-
KOMIIPECCOPHBIX TPYO U MYPT K HUM.

MexrocynapctBeHHblii  ctangapt. OOmue TpeboBaHUS K
KOMIIETEHTHOCTHU UCIIBITaTEIbHBIX U KaJTMOpOBOYHBIX

naboparopuil.

KiroueBsie cioBa: KaquOpbl, METO/IbI U3MEPEHUH, COEMHEHUSI ¢ KOHMYECKOH pe3b0oil, Kanuopsl is

o0cagHbIX TpyO, KamuOphl Ui HACOCHO-KOMIIPECCOPHBIX TpYyO, H3MEpEHHE TIeOMETPUUYECKUX

nmapaMeTpoB, KOOPANHATHBIC MCTOABI U3MEPCHU A, OIICpAllMA U CPEACTBA I/I3MCPGHI/II71
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