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BBEJIEHUE*

Hacrosinuit 1a00opaTopHblii MPaKTUKYM COAEPKUT CBEACHUS O Cpel-
CTBax M3MEPCHUsI, NX Ha3HAYCHUU W KOHCTPYKIIMU, O METOJHMKE MPOBEIC-
HUS U3MEPEHUN JTMHEHHBIX U YTJIOBBIX Pa3MepoB, (POPMBI U PACITOTOKESHHUS
MOBEPXHOCTEH JIeTajieii; MOBEPKE CPEJICTB M3MEPEHUS M WX BBIOOPY IS
OIICHKY KadeCcTBa KOHKPETHBIX M3JIEINH 10 YePTEeKY JAeTaTH WIH y3IIa.

JlaGopaTopHbIe 3aHATHS TpeIHAa3HAYCHBI JUIS MMOJYyYCHHS 3HAHUU O
METOJaX WU3MEPCHHH, CPEJCTBAX M3MEPEHUS U TO3BOJSET CHOPMHUPOBATH
NIEPBUYHBIC YMEHHUS 10 BBITIOJHCHHUIO TIOCIICIOBATEILHOCTH JICHCTBUI Ha
WU3MEPHUTEIIbHBIX PHOOpax MPpH BHITTOJTHCHUN U3MEPCHHM.

[IpencraBieHHbIE B TOCOOMH TPAKTUYECKHUE PAOOTHI SIBISIOTCS TIPaK-
TUYECKUMH JTOTIOJIHEHUSIMU K TEOPETUUECKOMY MaTepuainy JEKIHUM JUCIHU-
nIuHbl «MeTposioruyeckoe obecrneuyeHrne KauecTBa TEXHOJOTHYECKUX
MIPOLIECCOB U MPOAYKITUN.

dopMupoBaHre YMEHHUH B 00J1aCTH 00€CIIeUeHUs KauyeCcTBa M3/ICeIIUM
B TMPOM3BOJICTBE BO3MOXXHO TOJILKO HAa OCHOBE CaMOCTOSITEIbHOU PaOOThI
CTYJIEHTa, KOTOpasi OCYIIECTBIIAETCS MPHU MOJATOTOBKE K 3aHATHUSIM, BBINOJ-
HEHUHU pabOTHI U HAITMCAHUU OTYETA.

[To xaxxmoit maboparopHoit pabore ohopMIIsIETCs TPOTOKOI HU3Mepe-
HUM, hopmMa KOTOPOro MPUBOIUTCS B KOHIIE onmucaHus padoTel. Kaxmas
paboTa HAa OCHOBAHMUM MPOTOKOJIA 3AIIMUINAECTCS CTYJIEHTOM WHJUBHUIYaJhb-
HO. Bce pHUCYHKH U cXeMbl, NMPUBEICHHBIE B MPOTOKOJIE, JOJKHBI OBITH
BBITIOJIHEHBI AKKYpPaTHO C MCMOJb30BaHUEM JMHEHKH U LUpKyys. MToro-
BOM aTTecTalei BBITIOJIHEHHS LUKIA JJabopaTOpHBIX padoT ABISIETCS 3a-
Yer.

[uxn sBAsSieTCs JTOTHYECKUM IMPOIODKCHUEM IIHMKIIA JTabopa-TOPHBIX
paboTt 1o Kypcy «MeTpoJiorusi CTaHAapTU3AIUS U CePTUDUKAIUS.

* 3mech u panee [4]



JlaGopaTopnas padora Ne 1
WU3MEPEHME PASMEPOB JIETAJIEM HA YHUBEPCAJIBHOM
N3MEPUTEJIBHOM MUKPOCKOIIE

Heab padoThl: 3HaAHUST KOHCTPYKIIMU U Ha3HAYEHUSI YHUBEPCAIBHO-
r0 M3MEPUTEIBHOTO MHUKPOCKOIA, YMEHUE BBINOJIHATh W3MEPEHUS Mapa-
METPOB JIeTaJId HA MUKPOCKOTIE.

Oo0mmue cBeaeHus

YHuBepcanbHbIM U3MEPUTENbHBI MUKpockonn YHUM-21 npennasna-
YEH U1l UBMEPEHUS JIMHEMHBIX U YTJIOBBIX Pa3MEpPOB PA3IMYHBIX U3IAETUN
C BBICOKOM TOYHOCTBIO B mipenesax uamepeHust 200x150 mm.
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Puc. 1.1. YHuBepcanpHbIi U3MEPUTENBHBIN MUKPOCKOII



YUM-21 (puc. 1.1) cocTouT U3 MacCUBHOTO OCHOBaHMs /9, OTHOCHU-
TEJIbHO KOTOPOTO MOTYT HE3aBUCUMO IEPEMEIIATHCA BO B3aUMHO MEPIICH-
JTUKYJISIPHBIX HampaBlieHUs X ctoil 20 u kaperka /3. Ha xaperke ykperuis-
€TCS KOJIOHHA / ¢ MUKPOCKOIIOM 3 ¥ OCBETUTEINIEM 21 .

JIerkocTh M MIABHOCTh NEPEMEIIEHUI CTOJIa U KaPETKH JOCTUTAOT-
Csl IPUMEHEHNEM HAIPaBIIAIOIIMX HA MMAPUKOBBIX MOJIIAITHUKAX KAYEHUS.

CrtoJ1 1 KapeTka NPUKPEIUISIOTCS K CBOMM MUKPOMETPUYECKUM BHH-
Tam /7 B 14 3axxumamu /6 u 15. BHauane (Mpu OTIYIIEHHBIX 3aXKHUMaX)
CTOJI U KapeTKy IMEPEMEIIAIOT BPYYHYIO B HYXKHOE IOJIO)KEHUE OTHOCH-
TE€JIbHO MUKPOBUHTOB [4 M 17, 3aT€M COEAUHSIOT UX 3aKMMaMHU C MUKPO-
METPUYECKUMH BHUHTAMH U C IMOMOIIBIO 3THUX BUHTOB MPOU3BOJAT MaJIbIe
NIEPEMEILICHUS.

Cron umeeT UMIMHAPUYECKUN HAIpaBISIONIMKN kenod, KyJa ycra-
HABIMBAIOT 0a0ku /2 c leHTpaMu. BepXHsis MIOCKOCTh CTOJNA CIYKHUT IS
YCTAaHOBKHM Ha HEU IUJIAHOK C M3MEPUTEIBbHBIMU HOKaAaMH WJIHA JJIS1 YCTAHOB-
KM TIPEIMETHOTO CTEKJITHHOTO CTOJIMKA.

BennurHa nepemMenieHns cToja OnpenesaeTcs no mkaie /8 qumHon
200 MM ¢ TOMOINIBIO MIPUKPETUIEHHOTO K CTAHWHE CIUPATIBbHOIO MUKPOCKO-
mMa 22, a BeJIMYMHA NEPEMEIICHUS TTOMEPEYHON KapeTKU — IO IIKale -
HoM 100 MM ciMpasibHBIM MHUKpOCKonoM 24. LleHa neneHns: crmpaibHbIX
MUKpOCKOIOB 1 MkM. IIpuHIMn paboThl OTCUETHBIX YCTPONCTB PaccMOT-
PEH HUXKE.

JleTans ocBenaeTcs MO0 OT UCTOYHUKA CBETa 2/ CHU3Y Napasuielib-
HbIM [Y4YKOM JIyued, Ju0O0 CBEpXy OT MOCTOPOHHETO MCTOYHUKA CBETA.
N300paxkeHne neTanu paccMaTpHUBAETCS 4Yepe3 OKYJSIp J CMEHHBIX ToJio-
BOK. POKYyCHpPOBAHUE NMPOU3BOAUTCS BHavYaje rpyoo, nepemMenieHueM MHUK-
pocKona MaxOBHYKOM 25 MpHU OTIYIIEHHOM CTOmope 2, a 3aTreM Oojee
TOYHO KOJIBIIEBOU rariKoil §.

Kosnonna / BMecTe ¢ MUKPOCKOIIOM M OCBETUTEIEM MOXET ObITh Ha-
KJIOHEHA OTHOCUTEIBHO MOMEPEYHON KAPETKH BUHTOM 9, YTO HEOOXOAUMO
IpU U3MEPEeHUH pe3bObl. OTCUET BHITIOIHIETCS IO IIKaJE C IIEHOM JAeIeHUs
1"
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C neabl0 yBeJMYEHHUS TOYHOCTH M3MepPeHMs] K YHUBEPCAIbHBIM
MHUKPOCKOIIaM TMPHJIAraloTcsi U3MEpUTeIbHbIe HOXH. Pabodast BeicOTa HO-
’a paccudTaHa TaKUM 00pa3oM, 4TO MPH YCTAaHOBKE €Tr0 Ha CIeIHaTbHOM
HOXKeJIepKaTere JIe3BUe HOXa HaXOJUTCS Ha BBICOTE IIEHTPOB.

Hoxxu ObIBalOT IpsiMble U CKOILIEHHBbIE (JIeBbIe U MpaBbie). Ha Bepx-
HEl TMOBEPXHOCTH HOXa MapaijIeIbHO JIE3BHI0 HaHECEHA TOHKas pHUCKa.
Paccrosinue ot ne3Bus 10 pucku jaenaercs paBHbiM 0,3 unu 0,9 mM.

V3mepuTenbHBIE MHUKPOCKOI CHA0XAaeTCsS CMEHHBIMH OKYJISIPHBIMU
rOJIOBKAMH: YHUBEPCAIBHON MITPUXOBOM, ABOMHOr0 M300pakeHUsI U Mpo-
buIpHOM, ciy>Kalen uisi CpaBHEHHS Mpouis AeTaiu ¢ HabopoM mpodu-
JIeW Ha OKYJISIPHOW TJIACTUHKE.
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Puc. 1.2. ITone 3penus Mukpockona Puc. 1.3. Yrnomepnas mkana

YHuBepcajibHasi IITPUXOBAsi FOJOBKAa MMEET MOBOPOTHYIO CTEK-
JSHHYKO TUIACTUHKY C MEPEKPECTEM U JOMOJHHUTENBHBIMUA IITPUXOBBIMU
munusmu (puc. 1.2). IIpouecc n3MepeHus 3aKI0YaeTCs B MOJYYEHUU Pa3-
HOCTH OTCUETOB IO OTCUETHBIM MHUKPOCKOIAM MPHU JABYX MOCIEAOBATENb-
HBbIX COBMEIICHHUSX TEHEBOIO0 M300paKeHHsI KOHTypa JETalId C OJAHOU U
TOM K€ IITPUXOBOM JIMHUEN OKYJISIPHOM FOJIOBKH.



JIOTIOJIHUTENBHBIE IITPUXOBBIC JIMHUN HEOOXOAUMBI ISl U3MEPEHUS
JeTajed ¢ MPUMEHEHUEM CIIEIUAIBHBIX U3MEPUTEIBHBIX HOXKEH, MMO3TOMY
pacCTOSTHHUS OT UEHTPAIBHOIO IITPUXA JO JOMOJHUTEIBHBIX COOTBETCTBY-
IOT PACCTOSIHUSIM OT JIE3BUS HOXa JI0 PUCKH Ha ero nosepxHoctu (0,3 uiau
0,9 Mm).

[IITpuxoBas mjiIacTHHA MOKET ITOBOPAYUBATHCS MaXOBUUYKOM 4 (puc.
1.1), yron moBopoTa OTCUMTHIBAETCS MO MIKAJIAM YTJIOMEPHOTO MUKPOCKO-
na 6 (110 OCHOBHOM IIKaJjie C IIeHOH aeneHus 1° U JOMOJHUTEIbHON IIKaje
¢ nienou nenenus 1'). Illkanbl ocBemarTCs 3epKaiblieM OT OCBETHUTENS 7,
PAacHoJIOKEHHOTO IO/ YIJIOMEPHBIM MUKpOCKOoNoM. B pumepe Ha puc. 1.3
OTCYET paBEH 2943,

Puc. 1.4. 'onoBka 1BOMHOTO U300paKeHUs



TIosioBka ABOIHOrO M300paxkeHus (puc. 1.4) cayXuT s onpeje-
JICHHUS] PACCTOSIHUM MEXK]y OCSIMH OTBEPCTHU WJIM 1MA30B. | 0JIOBKA COCTOUT
U3 KOpITyca, OKyJigpa U cuctemsbl nipusM. [lnmockocts abed siBisieTcs moty-
MPO3pPayHbIM 3€pKajoM, T. €. YaCTh CBETa IIPOXOJUT YEPE3 HEro, a Jipyras
yacTh oTpaxkaercs. [lydok cBera, Hecymuii uzoopaxxenue netanu (4) Ha
rpanu abcd, pa3aBauBaeTCs, U U3 MPU3MBI BBIXOMST YK€ JBa My4yka, oOpa-
3ylolue ABa u3o0paxeHnus — npsiMmoe A, u nepesepuyroe Ha 180° A4,. Ec-
JIU TIPOCHEAUTH XOJ JIydel Mociie UX pasziesieHusi, TO BUIHO, UTO TPH Iie-
pEMEIIEHNH MHUKPOCKONAa OTHOCUTEIBHO JETalld HM300paxeHuss  OynyT
CONMMKAThCS WM YAAISITHCS ApYT oT apyra. [loatomy, ecnu 100UThCs co-
BMEIIEHUs 000UX U300pakeHui, To ocb MUKpockorna OO Oyner pacroJa-
raThCsi HaJl OCBIO OTBEPCTHS Ma3a. TakuM oOpa3oM, MPUMEHSSI TOJOBKY
JIBOMHOTO M300pa)KEHUSI, MOKHO OTPENIETISATh PACCTOSHUS HE MEXKIY Kpas-
MU OTBEPCTUH U MA30B, @ HEMOCPEICTBEHHO MEXK/Ty UX OCSIMU.

VBenuueHne OKYJISIPOB TOJIOBOK paBHO 10%, yBETHUCHHS CMEHHBIX
o0bexTHBOB: I'; 1,5%; 3" u 57, coorBeTcTBYIOIIME MO 3peHust — 21, 14; 7 u
4,2 MM.

B naHHOll paboTe MCHOJIB3YIOTCS HamOoJiee PacnpOCTPaHECHHBIM
00bekTuB 37, T. €. 00IIee yBennuenne Mukpockoma 307,

OTcYeTHBIC YCTPOMCTBA YHUBEPCAJIbHBIX MUKPOCKOIIOB

[IpuHuun pa®boThl CIMPaILHOIO MUKPOCKOIA MOKa3aH Ha puc. 1.5.
OcHoBHag 1Kana 4, BMOHTUPOBaHHAsl B U3MEPUTEIbHBIN MUHETL TPU-
oopa, umeet aeneHus aauHoN 1 MM. OOBEKTHB CIUPATBLHOIO MUKPOCKOTIA
5 mpoeKTUpPYEeT AT JICTICHHUS Ha CTEKJISTHHBIE JIOTOJHUTENIbHBIE IIKAJIBI 6 U
8, pacnoyio)keHHbIe B (DOKaJIBHON IUIOCKOCTH OKYJisipa. Bce Tpu miKassl
OJIHOBPEMEHHO paccMmaTpuBaroTcst uepe3 okyssip 9. llkanbl ocBemaroTcs
nammoukoit / yepe3 cBeropuibtp 2 U koHAeHcop 3. B mose 3penus or-
CYETHOTO MUKpockona (puc. 1.6) BUAHBI TPU WJIM JIBa MITPUXA OCHOBHOM
IIKaJgbl (Ha pUCYHKE JaH mpumep co mrpuxamu 48, 49, 50), a Takxke He-
MOABWIKHAS 1IKaia ¢ aeneHussMu oT 0 1o 10 (mecarpie 10U MUTUTUMETPA).
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Kpome Toro, B mosie 3peHust BUAHBI JECATh BUTKOB JBOWHOW cripaiid Ap-
XUMe€JIa U KpYroBasi IIKajia JJjisl OTCYETA yrJjia MOBOPOTA 3TOM CHUPAIH, KO-
TOPbIC HAHECEHBI HA BpAIAIOIIECs TIIIACTUHKE 6.

Puc. 1.5. OnTuyeckas cxema OTCUETHOI'O YCTPOMCTBA

<
S (1) 0 246 8 10
=30, )
0987 634R210] = 49 =
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/ P 13 5 7 9
Puc. 1.6. CriupanbHbIii MUKPOCKOII Puc. 1.7. TpancBepcanbHas mkaia

JlecaTh neneHui HeTOIBUKHOM MIKAJIbl U JAECATh YYaCTKOB CIUPAIIU
Apxumesia TOYHO YKJIQJIBIBAE€TCSl B MHTEPBAJ MEXK]y IITPUXaMU OCHOBHOM
mkanel (1 Mm). Takum oOpa3zom, 1ieHA JeeHUs HENOJABMXKHOM IIKAJIbl U
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mar apxuMmenoBo cnupanu oyayt paBubl 0,1 mm. Kak uzBectHo, crimpaib
ApxuMena OIUCHIBAETCS PABHOMEPHO JBUTAIOIIEKUCS TOYKOM MO PaBHO-
MEPHO BPAIAIOLICHCS MPSIMOM.

B mosgpHBIX KOOpAWHATaX paanyC-BEKTOP 7 W Yrojd (¢  coupaiu

CBSI3aHbl YPaBHEHUEM

t
F=—"—@ rme (- uar coupaim.

27

CrnenoBaTenbHO, €CJIM OJJHOMY 000POTY TJIACTUHKH CO CIIUPATIBIO CO-
OTBETCTBYET MOCTYNATEIbHOE JBUXKEHHUE TOUYKU CHUPAIU BJAOJb paJaHallb-
HOM mpsimoit Ha 0,1 MM (11ar), TO IpU MOBOPOTE HA OJHO JICJICHHUE IIeHA
JIEJICHUs] KpYTOBOM IIKAJbI MPU CTa JEICHUSIX OyIeT

L
27z 100

ITo cnmpanbHOMY MHUKPOCKONY IMOKAa3aHUSI CHUMAKOTCA CIIECIYHOIIUM

obpazoM (puc. 1.6):

a) 11eJI0€ YUCJI0 MIWJIJTMMETPOB OTCUUTHIBAIOTCSA M0 TOMY IITPUXY OC-
HOBHOW IIKaJbl, KOTOPbIA HAXOJIWUTCS B MpEIENax HEMOJIBMKHOM IIKAJIbI
JNEeCATBIX AoJier muuumetpa (49 mm);

0) nmecsThle JOJIM MUJUIMMETPA OTCUUTHIBAIOTCA MO HEMOJABUXKHOMU
IIKaJi€ B 3aBUCUMOCTH OT TOTO, KAKOM IOCIECIHUM WITPUX ITOM IIKAJbI
npoiea 3apUKCUPOBaHHBIA paHee MWITpuUX (49 MM) OCHOBHOM IIKaJbI
(wrrpux 0,3 Mm);

B) COTBI€ U THICSYHBIE JIOJIU MUUIMMETPA OTCUUTHIBAIOTCS MOCIE TO-
BOpOTa IUIACTUHKHU 6 CO CIiUpaibio Apxumena 3a pykosTky 7 (puc. 1.6);
IUTACTUHKY [MOBOPAYMBAIOT TaK, YTOOBI IITPUX OCHOBHOM HIKaJbI (49 MM) B
00JIaCTH yKazaTessl pacrojiarajcsi CHMMETPUYHO MEXIy PUCKaMU BHUTKa
JBOMHOM CIIMPAI; OTCUET MPOU3BOAUTCS MO KPYTOBOM IIKAJIE U yKa3are-
mo (25 mxm). Takum 00pa3oM, MOJHBIA OTCUET B JAaHHOM IIpPUMEpPE
49,325 MM.

B npyrux Momensix yHUBEpPCAIBbHBIX MHUKPOCKOIIOB HCIIOJIb30BaHA
TpaHCBepCcalbHasl OTCUETHas IKajda — IMomepedyHbli Macmrtad (puc. 1.7).

ITpuxu OCHOBHOW WIKajbl BUAHBI HA ()OHE TPAHCBEPCAIBHOW C BEPTH-
11



KaJIbHOM (TTPOIOJIbHOM) ¥ TOPU3OHTAJILHON (TIOTIEPEYHON) IIKaJIaMH U3 Jie-
CATH JICJICHWM, MPUYEM IITPUXU MPOIAOJIBHON MIKAJIBI UAYT MOJ YIJIOM OT
HayaJia OpeAbIAYIIETO ASIEHUS 10 KOHIA MOCIEAYIOMIETO.

enple monmu MuWLIMMETpa OTCUUTBHIBAIOTCA MO OCHOBHOW IIIKAJIE,
HITPUX KOTOPOU MEPECEKAET TPAHCBEPCAIIBHYIO, AECITHIE — IO MPOAOJIBHON
1IKaje, COThIE — MO IIONEPEYHOM B TOM MECTE, TJe IITPUXU OCHOBHOM
IIKaJIbl TIEPECEKAIOT MPOJIOJIbHBIE HAKJIOHHBIE (THICSYHBIE HOJIM MUJIIU-

MeTpa OIpeEsIOTCS Ha IJ1a3).
IHocaenoBaTe IbHOCTH BHINOJHEHHUS PadOThI
Hsmepenue paccmoanuii mexicoy ocamu omeepcmui

1. [TogroroBUTh MUKpOCKOM K padbore. J1Jist 3TOro, OTKPENuB CTOMOP-
Hbie BUHTHI II (puc. 1.1), pa3nBunyTh 0a0ku /2 ¥ yCTAaHOBUTH NPEIMETHBIN
CTOJIMK CO CTEKJIaMU Ha NUIM(OBAHHYIO IMJIOCKOCTH CTOJIA (PETyIupOBOY-
HbI€ BUHTBI CTOJIMKA JIOJDKHBI PAcIofiaraThCsi CO CTOPOHBI HAOII01aTes ).

[ToaAKIIFOYUTE MUKPOCKON K OCBETUTEIIBHOW CETH. Y CTAHOBUTH B OC-
BEIICHHOW 30HE MPEIMETHOIO CTEKJIA CTOJMKA U3MEpPAEMYyI0 netanb. lle-
peMenias Bpy4YHYyIO CTOJI U KapeTKy MHUKPOCKONA WJIU JIETalb MO CTEKJISH-
HOE€ MPEAMETHOMY CTOJIMKY, PACIOJIOXKUTH A€Tallb TaK, YTOOBI OJIHO U3 OT-
BEPCTUN HAXOJWIOCH B MOJIE 3pEHUS MUKPOCKOIIA.

CdoxycupoBarh MUKPOCKOIT OTHOCHUTENIBHO AeTanu. J{is sroro, ot-
KpENuB CTONOp 2 U NepemMedasl MUKPOCKOIT BBEPX U BHU3 MaXOBHUYKOM 23,
NOOUTHCST YETKOTO M300pakeHUsi OTBEPCTHS, TTOCJIE Yero CTonop 2 3akpe-
nuTh. [Ipy HEOOXOIMMOCTH TOHKYIO PETYJIHPOBKY MPOU3BECTH KOJIBIIEBOM
raukou 8.

2. U3meputsb paccTostHue Mexay ocsimu otBepetuit C (puc. 1.8), uc-
MOJIb3Ysl YHHUBEPCAJIBHYIO IITPUXOBYIO TOJIOBKY.

12
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Puc. 1.8. Cxema usmepeHus pacCTOSHUS MEXAY LIEHTPAMU OTBEPCTUS

B sTo# ciiydyae MeXO0CeBOE pacCTOSTHUE OTBEPCTHUM MOKHO Ompeie-
JATh TOJBKO KOCBEHHBIM METOJOM, IO PE3yJbTaTaM MU3MEpPEHUS PacCTos-
HUAW MEXKAY UX KpasiMd B ABYX B3aUMHO MEPIEHIUKYISPHBIX HAIIPABICHU-
aX, T. €. my, my, U My, M. Torna:

My - My - My +
Cy=my+ X mX:MX_ X —my _ My mX,

2 2 2
CY:mY+MY;mY:MY—MY;mY:MY;mY,

C=+C%+CE.

3. U3meputh paccTostHue MEXKy OCSMH IPH HCIOJIB30BAHUU T'OJIOB-
KU JIBOMHOrO M300paxkeHus. J{Jisg 3TOro BHIBEpHYThH KPETSIIMI BUHT, pac-
MOJIOKEHHBIN CIpaBa 0] YHUBEPCAIbHOM ToJI0BKOHM 5 (cMm. puc. 1.1), oc-
TOPO’XKHO CHATH €€, YCTAaHOBUTH B3aMEH T'OJIOBKY JBOMHOrO M300pakeHUs
(puc. 1.4) u cHOBa 3aKpEeNUTH BUHTOM.

[locne ycTaHOBKM 3TOM TOJIOBKM B MOJI€ 3p€HUs OyAyT BUIHBI JiBa
n300pakeHus: OAHOTO U3 oTBepcTUil. [lepemenieHnemM crona u KapeTku co-
BMECTUTh 00a M300paK€HUsI U MO CIHUPATbHBIM MHKPOCKOIIAM OTCUMTATh

KOOPAUHATHI X| U Y| LIEHTPA 3TOTO OTBEPCTHSI.
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Ilepemeniennem CcTona M KapeTKU PacIoJIOKUTh LIEHTP BTOPOrO OT-
BEpPCTHS T10JT OCbI0O MHUKPOCKOTIA, COBMECTHUB 00a €ro M300pakeHUs, U I10
CIIUpPaJIbHBIM MUKPOCKOIIAM OMNPEICINTh KOOPAUHATHI X; U Y, BTOPOro OT-
BEpPCTHS.

MexoceBoe paccTosiHUE OTpeAesseTcs o popmyie

C=~/C2 +CE = (X, - X2+ (¥, -1,

H3zmepenue napamempos pezvonl

1. B paGoTe npemycmaTpuBaeTcs u3MepeHrue TpeX MmapaMeTpoB Pe3b-
OBI: yrila HaKJIOHa OOKOBBIX CTOPOH MpOoQuJIs, I1ara U CpeIHero (JIeaIuTe-
JLHOT0) TUaMeTpa.

HomuHanbHbIN yron HakjioHa OOKOBOW CTOpPOHBI Mpoduis ompese-
JSIOT TIO BHEIIIHEMY BUJY Hape3KH, TaK Kak OH JOJDKEH ObITh paBeH IS
MeTpuueckux pe3bd 30°, mis TpaneneuanbHbIX pe3bd 15°, s yepBsKOB
20°. HoMuHanbHBIN 1Iar HAXOAST MO pe3yJbTaTaM €ero NpUOIU3UTEIBHOTO
U3MEPEHUS U OKPYTJIEHUS A0 OJIMKaWIlero CTaHJapTHOTO 3HAYEHUSs, JI0O
camMoro Imara pe3nObl, MO0 MOy YepBsAKa, KOTJa Iar B JajbHEUIIeM
yTouHsieTcs mo popmyne P = zm , roe P — mar; m — CTaHJapTHBIA MoO-
Iy JIb.

HomuHanbeHbIll cpequuil nuameTp pe3bObl ¢, BBIUUCISAIOT TOCHE
IPUMEPHOTO U3MEPEHHS W OKPYTJEHHUSA 10 ONIKaMIIero CTaHAapTHOTO
3HAUYEHMS HApy>KHOTO AuameTrpa d Mo CIAeAYIOMUM (popMysiaMm: Uisl MeT-
puyeckoil pe3bObl d, = d — 0,6495P; nns TpaneneuaaqibHOM pe3bObl
dz =d— O,SP .

HoMmuHanbHbIN IEIUTENBHBIN JUAMETP YEPBSAKA ONPEAEISAETCS MOCIIE
IpUOJIU3UTENBHOIO U3MEPEHHUS €r0 HApYKHOIO JuaMerpa d, Mmocie omnpe-
JEJICHUSI U OKPYTJICHUsS A0 OJMKaMIlIero Iejaoro yuciia MOoJysed B Jaua-

METpE HEIUTEIIbHOM OKPY>XHOCTH 4YepBAKa ¢ = d/m-2 1o dbopmyie

d,=mq.
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2. IloaroToBUTH MUKPOCKOI K pabote. /s 3TOro CHATH MpeAMETHBIM
CTOJIMK CO CTEKJIOM M YCTaHOBUTH JETallb B LIEHTPHI, IPU HEOOXOIUMOCTHU
MOYKHO niepeMeriath u 6adku /2 (cM. puc.l) mpu OTKPEIJIEHHOM CTOIOpE
11 v camu LEHTPHI NPU OTKpeIuIeHHOM cTonope /(. Bo uzbexanue nopuu
OCBETUTEHLHOM JTMH3bI MUKPOCKOMA JETalb 00s13aTeIbHO YCTAaHABIMBATH B
KpaillHUX TMOJOKEHUSAX CTOJIa U KapeTku. CHOBa YCTaHOBUTH HA MUKPOCKO-
1€ YHUBEPCAIBHYIO IITPUXOBYIO TOJIOBKY. YOEAUTHCS B TOM, YTO KOJIOHHA
[ 3aHMMaeT BEPTUKAIBHOE MOJI0KEHNE, KOTOPOE COOTBETCTBYET HYJIEBOMY
nokaszaHuio mkanbl BuHTa 9. ChokycupoBaTh MUKPOCKOI MO Kpaw H30-
OpaxeHUs JIeTalIH.

3. I3MepuTh yroa HakjIoHa OOKOBOW CTOPOHBI IPpoduiIst pe3bobl. [
ATOTO, Bpalllasi MAaXOBUYOK 4 M HaOII0/1ast B OKYJISIP YTIIOMEPHOT'O MUKPO-
CKOIla 6, yCTAaHOBUTH HYJIEBOE MOKa3aHUeE no ero mkaiam. [lepemenmenus-
MU cToJia 2() U IONEPEYHON KapeTKu /3 COBMECTUTHh NMEPEKPECTUE LITPU-
XOB MPUMEPHO C CEPEMHON OOKOBOU CTOPOHBI Mpoduiist pe3ronl. [loBopo-
TOM OKYJISIPHOW IUIACTUHKM MaxXxOBUYKOM 4 COBMECTUTH BEPTUKAIbHBIN
MITPUX C U300pakeHueM O00KOBOW CTOpOHBI Tpoduist. [IponsBectu oTcueT
M0 MIKaJaM YIJIOMEPHOTO MHUKpOCKoma (mepBoe mokazaHue paBHO 0° wiam
360°) u HA'TK UX Pa3HOCTb.

4. U3meputh mar pe3bobl. s 3Toro, moouepesHo COBMeEIIas IEH-
TPaJIbHBIA IMITPUX C H300pPAKEHHEM OJHOMMEHHBIX COCEIHHX OOKOBBIX
CTOpPOH MpOoQuUJIsi, CHATH TMOKA3aHUS MO IIKajJaM MPOJ0JIBHOTO CIIUPATIbHO-
0 MUKpPOCKONa 22 U HaTH UX Pa3HOCTb.

5. U3meputhb cpeanuil nuamerp pe3bonl 0e3 Hoxel. M3o00paxeHue
OCEBOr0 ceyeHusi OyAeT YaCTHMYHO HCKaXEHO, TaK KaK OHO 3aCIOHSETCS
BUTKaMHU pPe3bObl BCIEJCTBHME MX HAKJIOHA. DTO MCKa)XCHUE HE BHI3HIBACT
3HAYUTEIBLHON MOTPEIIHOCTH Iara U yria npoduiis, mo3TOMY WX MOXKHO
U3MEPSTh B OCEBOM ceueHUHU. OQHAKO ATO UCKAKEHUE MPUBOIUT K YBEJU-
YEHUIO CPENHETO AUAMETPA, IOITOMY U3MEPATH €r0 HAJA0 MPHU HAKIOHE KO-
JIOHHBI MHMKPOCKOMA Ha yroj mojbeéMa pe3bObl, C TEM, YTOOBI MOTYyYHUTh
u300pakeHus: mpoduiis B CeYEHUHU, MEPIECHANKYISIPHOM BUTKaM PE3bOBI.
Yron mnogbeMa  pe3bObl  MOXHO — OmpeAeiauTs 1o  (opmyse
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¢ = arcig —d . IoouepenHo coBMelas IEHTPAIbHBIN INTPUX C H30-
ndj

OpakeHHeM TuaMeTpaIbHO MPOTUBOIMOJIOKHBIX OOKOBBIX CTOPOH Tpodu-
75, CHATH TMOKAa3aHWs MO MIKAJIaM MOMEPEYHO CIUPATbHOTO MHUKPOCKONA
24 v HalT! WX Pa3HOCTb.

6. I3Meputh cpeiHUN JuaMeTp pe3bObl C MOMOIIBbIO U3MEPUTEIBHBIX
HOXel. V3MepuTenbHble HOXKU 00ECIIEUNBAIOT U3MEPEHUE CPEIHEro Jua-
METpa B €r0 OCHOBHOM CEYEHHH. Y CTAaHOBHUTH JIBa CIIEIIUAIBHBIX HOXE-
nepkaTens B JIBa ma3a croja 2() U 3aKpenuTh UX CTOMOPHBIMA BUHTaMH B
TaKOM TOJIOKEHUU, YTOOBI ObLJIO YAO0OHO MPUXKaTh JIE3BUSI HOXKEH K Jua-
METPaJbHBIM TPOTUBOIOJIOKHBIM OOKOBBIM CTOpPOHaM TpPOGuUiis pe3bObl.
Jle3Bue HOXa JTOJKHO TaK MpuiieraTh K 00KOBOM CTOpOHE MPOGuIIs, YTOOBI
MEXIy HUMU He ObUIO BUIHO MpocBeTa. TmareabHo choKycHpoBaTh MHUK-
POCKOIT IOBOPOTOM KOJIblla § Ha PUCKY HOXa, KOTOpasi TP HEOOXOIUMO-
CTU MOXET OBITh OCBEIIIEHA JOMOJHUTEIBHON CIIEIUAIbHOM MOICBETKOM.

[lepemenieHUsAMHU CTOJA U KApETKU MOOYEPEAHO COBMEIIATH COOT-
BeTCTBYyIOIKE AonoiaHutenbHbie (0,3 win 0,9 MM.) IITPpUXU TOJOBKU C
puckaMu 0OOUX HOXKEU, CHATh MOKA3aHMs MO IIKajiaM IMOMNEPEYHOro CIU-
paTbHOrO0 MUKPOCKOINA 24 ¥ HAUTU UX Pa3HOCTD.

7. 3aHecTH AaHHbBIE U3MEPEHUIN B MPOTOKOA. CpaBHUTH PE3YJIbTATHI
U3MEPEHUS] C HOMHUHAJIBbHBIMH pa3MepaMy M CJeJaTh COOTBETCTBEHHBIE
BBIBO/IBI.

B mporiecce BrinosiHEHUS J1a0OpaTOpHOM pabOTHl OOpaTUTh BHUMA-
HUE Ha (YHKIMOHAJIBLHOE Ha3HAYEHHUE W Pa3Mephbl OTACIbHBIX KOHCTPYK-
THUBHBIX 3JIEMEHTOB YHUBEPCAITHBHOTO MUKPOCKOIIA.

8. ObopMUTh OTUET MO padoTe.
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JlaGopaTopHas padora Ne 2
U3MEPEHUE OTKJIOHEHHUH OT NPSIMOJIMHEMHOCTH C
MOMOIIBIO OIITUYECKOM JUHENKHU NN
ABTOKOJIJIUMATOPA

Heab padoTbl: 3HAHME METOAUK ONMPEIACICHUS OTKJIOHECHUS OT Mpsi-
MOJIMHEMHOCTH, YMEHUE BBITIOJIHIATh U3MEPEHUS C MTOMOIIBIO ONTUYECKON

JUHEWKY U aBTOKOJUITMMAaopa.
OO01mue cBeaeHus

OTKJIOHEHUSI OT MPSMOJIMHEHHOCTH pealibHbIX Tpoduiieit onpeens-
I0T OT HOMHUHAJIbHOW (MCXOJHOM) MPSAMOM, KOTOpask y TaKHX OITHKO-
MEXaHUYECKUX MPUOOPOB, KAK aBTOKOJUIMMATOP WIIM ONTHUYECKasl JINHEHKa,
BOCITPOM3BOJUTCS JTyUOM CBETA.

B ontuyeckoii muneiike MC-36 (puc. 5.1) q1yun cBeTa OT JIAMIIOYKH
6, IpoWig Yepe3 npu3My J, JIUH3Y 4, Ipu3My /7 U JEBYIO MOJOBUHY OITH-
YeCcKoro Kyouka /2, oCBelaeT BUBUPHYIO MApKy 2 U yepe3 OObEKTUBHI | U
13 co3paroT u3o0pakeHue BU3UPHON Mapku 2 Ha nuadparme 3. Mukpo-
00BEKTHUB [/ EPEHOCUT YBEIMUYEHHOE N300paKeHNE BU3UPHOU Mapku 2 B
MJIOCKOCTh OMCCEKTOPHOU CETKH 7.

[IpoekinoHHBIN OKYISIp 9 MPOEKTUPYET OMCCEKTOP U IITPUX BUBUP-
HOM MapKH 2 B IJIOCKOCTb 3KpaHa §.

M3meputenbHas KapeTka, coJepikalas OCBETHTENbHYIO U U3MEpPH-
TEJbHYI0 4acTh MpUOOpa, MEPEMEIIAETCS MO0 KOHTPOJIUPYEMOM MOBEPXHO-
CTH Ha pojukax /6 u 19 BIOJIb OCH aBTOKOJUIMMAIIMOHHOW CUCTEMBI, 00pa-
3yeMoi o0beKkTuBaMu / U 13, pacnoyioKEHHbIMU B Kopryce /4.

CrBur HakOHEYHUKA /8 U3MEPUTEIBLHON KapETKHU M3-32 HEPOBHOCTEN
MOBEPXHOCTU BBI3BIBAET CMENICHUE H300paKEHHUS BU3UPHOrO IITpUXA
MapKud 2 OTHOCHUTEIBHO U300pakeHHUs] OMCCeKTopa. DTO CMEIICHHE U3Me-
pAIOT 1o 6apabaHy BUHTOBOTO OKYJISIPHOTO MUKpomeTpa /() ¢ 1IeHOH nierie-
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uHus 0,001mMM. Hakoneunuku /8 cMeHHBIE: chepruuecKuil KOPYHIOBBIN IS
KOHTPOJIA HITU(OBAIBHBIX WM JOBEICHHBIX MOBEPXHOCTEH M TUIOCKHIMA

CaMOYyCTaHABJIUBAIOIIUNCS 1JIsI KOHTPOJISI IIIa0POBAHHBIX MOBEPXHOCTEM.
%)

' 9

AN o

- -

( / / L(\\{ / \ \ \ \ \
\ 20 \ 79 B\ 17\ % 5

Puc. 5.1. Onrrnueckad JTuHENKA

J171s1 yCTaHOBKHM M BBIBEPKH IOJI0KEHUS JIMHENKH OTHOCUTEIBHO PO-
BEpSEMOI MTOBEPXHOCTU CIIykKaT onopsl /5 u 2(), KOTOpble 00ECeUnBaAIOT
YCTAHOBKY JIMHEWKHA HA TPU TOYKU U BO3MOKHOCTh YCTAHOBKHU 3aJIaHHOTO
yIJIa HAaKJIOHA JIMHEVKHU PETYJIMPOBKOW MO BBICOTE OJHOW M3 omop. OnrTu-
Yyeckasi JUHEHKa CHaOXeHa PEeTHCTPUPYIOIIMM YCTPOUcTBOM (Ha puc. 5.1
HE MOKa3aHo).

Kpugyto peanbHoro npoduss mpoBepsieMoil TOBEPXHOCTU PETUCTPHU-
PYIOT B BUJIE TEPUOJUUYECKUX HAKOJIOB HAa MUJUIMMETPOBOM Oymare map-
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KUPYIOIIUM OCTPHUEM, CBSI3aHHBIM C MHKPOMETPOM JIECATUPECUYHOM TEepe-
nauen. llena nenenus mkansl MukpoBuHTa 0,001MM, ipenens u3MepeHus
OTKJIOHEHUW OT mnpsamosuHeitHoctn +0,05 mMm, macmTabd perucrpanuu
1000%, mmuHBI npoBepsemoit mopepxHocTn 400-1600.

ABTokossmmmMaTop AK-1000 (puc. 5.2) — 3To npudop, B KOTOPOM
O00BEIMHEHBI OJHOBPEMEHHO U 3pUTEIbHas TpyOa, U MPOEKTOp (KouiMma-
TOP), MOCHUIAIONININ TMapayIebHbIA My4YOK Jy4eil CBeTa C M300paKEHUEM
LIKAJIBI 4, KOTOPBIM, OTPA3UBIIMCH OT CIENUAJIBHOIO 3€pKajia 2, BO3Bpalla-
€TCsl C M300PAKEHUEM Kbl B INIOCKOCTh CAMOM IITKAJIbI.
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Puc. 5.2. OnTnueckas cxema aBTOKOUIMMATOPA

[Iydok nyder OT JaMmoO4Ykd 6, MPOWAsS KOHAEHCOp J, MOMAJacT Ha
IIOJIYyIIPO3pavyHoOe 3epKano 7. HacTh jydyer OCBEelaeT IUIACTUHKY 4 C Jelie-
HUSMH U TIEPEKPECTUEM IIKAIbI, HAXOAIIYIOCS B (POKAIBHOM TIIOCKOCTH U
oOBekTHBa 3, u okyJspa §. [loaToMmy yun mpu BbIXOJIe U3 OOBEKTHUBA OC-
TAlOTCA MAapAJUICIbHBIMH, a4 3HAYNUT, Pa3MEPBl ITPOEKTUPYEMON IIKAJIbl HE
3aBUCAT OT €€ PACCTOSIHUA OT 3epKaja 2.

[Imockoe 3epkasio 2, cTosimiee Ha IyTH JIy4ed, OTPA3UT UX, U OHU
CHOBa cobOepyTcs B (POKATbHON IJIOCKOCTH aBTOKOJUIMMATOpa M AaAyT Ha
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IJIACTUHKE 4 OTPAXKEHHOE U300pakKeHHE IIKAJIbl, KOTOPOE BMECTE C camMoid
IIKaJoN paccMaTpuBarOT 4depe3 okyisip 8. Ecim 3epkano Oyner cTporo
NEPIEHIUKYJISIPHO ONTUYECKOW OCH, TO M300pa)KE€HUE IIKaIbl M IIKajia
coBIaayT. B ToM cityyae, eciii 3epKajio HAKJIOHUTCSI HA yrjiax, OTPaKeH-
HOC JIyYd MOBEPHYTCS Ha yroi 2 & (yroa majcHUS paBEH YIJIy OTpaxe-
HUsS) U U300pakeHHe IIKajIbl HE COBMaAeT ¢ camou mikanoi. [llkama mpo-
rpagyupoBaHa B YIJIOBBIX €IWHHUIIAX, IO3TOMY IO YIJy HAKJIIOHA 3€pKajia
P U3BECTHOM PACCTOSHUU MEXK]Y €ro OonopamMu B ONpenelsitoT BbICOTY

HEpOBHOCTEH /1 TIpoBepseMoil TIoBepXHOCTH 110 hopmyne 4 = Biga

AstokosmmuMarop AK-1000 cHaOGkeH HECKOJIBKMMH CMEHHBIMU
okylsgpamu. B mMammHocTpoeHun yacto npuMmensiercss okyssip I'aycca (puc.
5.3) ¢ kpectoobpasHoil mKanoil ¢ meHoil memenns 10”. HecoBmanenue
IIKaJl MOKET OTCYUTHIBATHCS 110 BEPTUKAIIN, TAK U [0 TOPU3OHTAIIH.

W3mepuB yroa HakJIOHa 3€pKajia B YIJIOBBIX CEKYH/IAX W 3Has pac-
CTOSIHE MEXAY €ro TOYKaMH Omopsl (2,5 mroiima), MOKHO COCUMTAThH TIe-
penaj BbICOT TOUEK Npouisi B MUKPOMETPAX.

Jlist o0nerdyeHrst yCTaHOBKM 3€pKasla MPUMEPHO NEPHEHANKYIISIP-
HO OCH aBTOKOJUIMMATOpa B HEM MMEIOTCS oTBepctue U I'- oOpaszHas 3pu-
TeabHas TpyOa /, B 1oJie 3peHUs OKYJIsipa KOTOPOH OJTHOBPEMEHHO BUIHBI
U OTBEPCTHE B 3€pKaje, U KPyroBOol MTpUX Mapku 3Tou TpyObl. CoBMec-
TUB KOHUEHTPUYHO C OMOILBIO BUHTA 9 KPYTOBOM IITPUX C KOHTYPOM OT-
BEpCTHUs, JAOOMBAIOTCA HEOOXOAMMOTO MOJOXKEHUs 3epkana. [locne 3Toit
HAaCTPOMKH B MPOLIECCE U3MEPEHUS OTKJIOHEHUW OT MPSIMOJIMHENHOCTH JE-
TaJH BUHT 9 OOJbIlIE€ HE BPAIIAIOT.

ITocsienoBaTe IbHOCTH BHINIOJIHEHUS PA0OTHI
Paooma c onmuueckou nunenkou

1. YcraHOBHUTH ONTHYECKYIO JIUHEHKY 0€3 U3MEPUTENbHON KapeTKu
cBouMH oropamu /5 u 20 (puc. 5.1) Ha mpoBepsieMyr0 TTOBEPXHOCTh JIeTa-
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nu. [Tpu xoHTpose aeranei qiuHor MeHee 800 MM yCTaHaBIMBaTh JIMHEH-
Ky Ha JeTajdb He peKoMeHayeTcs. B aTom ciydyae HeoOX0auMO MIPUMEHSTh
JOMKPAaTUKW WIH JIPYTUE€ JTOMOJHUTEIBHBIE OMOPHI, MTO3BOJSIONIAE COBME-
aTh BEPXHHE IJIOCKOCTH OINOP U MPOBEPAEMYIO MOBEPXHOCTh C TOYHO-
cThio £0,05 MM.

2. B ma3y IMHENKH pa3MeCTUTh U3MEPUTEIbHYIO KapeTKy U BKIIIO-
YUTh €€ JAMIIOYKy B CE€Th. lIpM 3TOM Ha paBHOMEPHO OCBEHICHHOM MOJIE
HKpaHa JIOJKHBI ObITh BUHBI BU3UPHBIN MITPUX U OUCCEKTOP.

rzo3o4ese 789

un

Puc. 5.3. Oxynsip I'aycca

3. BparmienreM BUHTOB pEryJupyeMbIX OMOp AOOUTHCS OJIMHAKOBBIX
OTCYETOB B JIECBOM M IIPAaBOM KPaWHHX IIOJOKEHUAX HA JNETAIM U3MEPH-
TEJIbHOU KapeTKHU. Pa3HOCTh OTCYETOB HE JOJKHA NTpeBBIIATH 0,5 MKM.

4. Ilepemenias U3MEPUTEIBHYIO KaPETKY BJIOJb 11433, YCTAaHABINBATH
B €€ IPOBEPSAEMBIX TOYKAX, COBMEIIAsl BUUPHBIN WITPUX C OUCCEKTOPOM
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Ha dKpaHe, MPOU3BECTH OTCUETHI MO OapabaHy MUKPOMETPUUECKOTO BUHTA
Y CJIEJIaTh HAKOJIbl HA PETUCTPUPYIOIIEM YCTPOMCTBE.

5. Pe3ynbpTarel U3BMEPEHUN W BBIYUCICHUN OTKJIOHECHUM IO BBICOTE
3aHECTH IS KaXKJIOW MPOBEPSEMON TOUKM B MPOTOKOJ U3MEPEHUS U IO-

CTPOUTH MPOuUIOTpaMMy IPOBEPSIEMON TOBEPXHOCTH.

Paboma c asmoxoutumamopom

1. YcraHoBUTH Ha IUIATE PAIOM C ONPOBEPAEMOMN NETANBIO CTOWKY J
(puc. 5.4) ¢ aBTOKOIIUMATOPOM [, TakK, 4TOObI OCh 3PUTEIBHOU TPYOBI
pacronaraiach BIOJIb TPOBEPSEMON MOBEPXHOCTH, U BKJIIOUYUTh aBTOKOJI-

JMMATOP B CETh.

L]
Puc. 5.4. ABTOKOJIIUMATOP
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2. YCTaHOBUTH 3€pKaJIo Ha OJIMDKHEH TTPOBEPsSEeMbIM Kpall TOBEPXHO-
CTH Y, HaOJ0/1asi B 3pUTEIbHYIO TpyOy 3epKajia, Ipy NOMOIIM BUHTA 9 (CM.
puc. 5.2) 3epkana J0OUTbCS COBMEIIECHUS KOJIbIIEBOM PUCKU HA OKYJISIPHOMN
IUTACTUHKE C M300pakeHueM oTBepcTus 3epkaia. [Ipu atom nzolOpaxeHnue
OTpaXKa€MOM LIKaJIbI IOJKHO OBITh B MOJIE 3p€HMs aBTOKoJUIMMaTopa. Jis
ATOM K€ LIeTM HeoOXoAuMo JIokeMeHT & (puc. 5.4) aBTOoKOUIUMATOpa [
MIOKAYMBATh B TOPU30HTAJIBHON IUIOCKOCTA BHUHTOM 2, B BEPTUKAJIBHOU —
BUHTOM 3 W MEpEMEIIATh BAOJIb HAMPABIISIOUIEH 6 OCHOBAaHUE / JIOKEMEH-
Ta raikou 4.

3. He Bpamas 6osnee BUHTa 3epKajia, IEPEMECTUTh €r0 Ha MPOTUBO-
MOJIOKHBIA Kpall MPOBEPSAEMON MOBEPXHOCTH U BBISICHUTH, HAXOAUTCS JIN
U300pakeHNe OTPAKEHHOW IIKaJIbl B MOJIE 3pEHMs aBTOKoJuIuMaropa. [lpu
HEOOXOJIUMOCTH CIEAYET NOBTOPUTH PETYIUPOBKY.

4. llepememas 3epkajo BHOJIb MPOBEPAEMOM IMOBEPXHOCTU 4YEPE3
MIPOMEKYTKH, PABHBIE PACCTOSHUIO MEXIY ONOpPAMH 3€pKajia, CHITh OT-
CYETHl NTOKA3aHUM 110 aBTOKOJUIMMATOPY M 3aHECTH UX B IPOTOKOJ U3Me-
PEHUI.

5. IlpoBecT HEOOXOUMBIE pacueThl U MOCTPOUTH MPOdUIOrpaMMy
IIPOBEPEHHOM IIOBEPXHOCTH.

6. OnpenennuTh OTKIOHEHHS OT MPSAMOJIMHENHOCTH ITPOBEPEHHOM TT0-
BepxHocTU. B coorBeTcTBHM ¢ ['OCT24642-81 OTKIOHEHHE OT NPSAMOIU-
HEHWHOCTH, KaK U APYrue NOrperrHocTy GopMbl TpoPuiiei, KOJIMueCTBEHHO
OLICHUBAIOTCSI HAaMOOJIBILINM PACCTOSSHUEM OT TOYEK PEaJbHOrO A0 IMpuJie-
rarouiero npoguis Mo HopMajau K HEMY.

[Ipuneraromas npsMasi — 3T0 IpsiMasi, KOTOpasi COMPUKACAETCS C pe-
abHBIM MPO(UIEM M pacIoyiaraeTcs BHE Marepuaia JIeTald TakK, 4TOObI
OTKJIOHEHUSI OT Hee HauloJiee YAATEHHBIX TOYEK peajbHOro mpoduis B

npejiesiax HOpMUPYEMOI0 y4acTKa UMEIN MUHUMAJIbHOE 3HAUYCHUE.
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Puc. 5.5. IIpoBenenue npunierarouen npsamon

N3 puc. 5.5 BUAHO, YTO IS pacCMaTpUBAEMOIO NpUMEpa MpHiie-

raruier MpsIMOM ABJISETCS U3 MHOYKECTBA KacaTeNbHBIX Takas A; b, pac-

CTOSIHUE OT KOTOpO#l N0 peanbHOro mpoduns paBHo AA4,=bb;, TO ecTb

OJHO BPCMCHHO 00a MUHUMAJILHO BO3MOKHBIC.

[Ipu BBIMOTHEHUU pabOTHl OOPATUTH BHUMAHHUE Ha (PYHKIMOHAIBHOE

HAa3HA4YCHUC U YCTpOﬁCTBO KOHCTPYKTHUBHBIX 3JICMCHTOB HW3MCPHUTCIIBHBIX

npuOOPOB, KOTOPHIE TPUMEHSIIUCH ISl U3MEPEHUS MPSIMOIUHEHHOCTH.

7. Odpopmuts otdyer mo padore. K oryery npumnoxuth mpoduio-

rpaMmy U3MepsEMON MTOBEPXHOCTH.
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¢)0pMa MPOTOKOJIA UBMEPECHUA

I'pynna

®. 1. O.

Pa6Gora 5

N3mepenune OTKIIOHEHUS OT NPSIMOJIMHEUHOCTH C I10-
MOLIBIO ONTUYECKON JIMHEVKH WIIA aBTOKOJLIMMATOpa

JlanHbie o mpudope

HaumenoBanue u

MOJIEJIb

Llena nenenus

[Ipenesnsl n3mepenus

(Cxema oTyeTa moKa3aHui)

IToxazanus npn60pa N OIIPCACIICHHUA OTKIIOHCHUA OT HpHMOHHHeﬁHOCTH
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JlaGopaTopnas padora Ne 3
N3MEPEHUE KOJEBAHUSA N3BMEPUTEJIBHOI'O
MEXKOCEBOI'O PACCTOSIHUSA HA
MOINPUITNPOBAHHOM
MEXOCEMEPE

eanb padoThl: 3HaHKWE METOIUKH OIpEJEICHUs KOJICOaHUsI U3MEPHU-
MOAU(PUIIUPOBAHHOM MEXKOCEMEPE.

OO01mue cBeaeHus

HoMuHanbHbIM H3MEpPUTEIBHBIM MEXOCEBBIM PACCTOSIHUEM Ha3bl-
BaIOT PAaCUETHOE MEXKOCEBOE PACCTOSHHE MPU JIBYXIPOPMIHLHOM 3alierie-
HUU U3MEPUTEIBHOIO 3y04aToro KoJjieca, UMEIOIIEro HauMeHbIIee JOMmoJ-
HUTEJIbHOE CMEIIEHUE MCXOJIHOTO0 KOHTYpa, C TOBEPSEMBIM 3y04aThIM KO-
necom. [lpu 3anemyieHn U3MEPUTEINHHOTO U MPOBEPSAEMOI0o 3y0UaThIX KO-
JIeC, Hape3aHHBIX 0€3 CMEIIeHHUsI, HOMUHAIbHOE U3MEPUTEIHLHOE MEKOCe-
BOE PACCTOSIHUE OIpPEAENSIETCS 0 PopMyJIe:

d"=m-(z+ zus)/2 — |En,
T M — MOJIyJIb B MM, Z — YUCJIO 3yObEB MPOBEPSAEMOro 3yOuaTroro kKojueca,
Zysy — YUCIIO 3yObEB M3MEPUTEIBLHOrO 3yO4aToro kojeca, FEp, — HAMMEHb-
11ee JOMOJHUTEIBHOE CMEIIEHUE UCXOAHOTO KOHTYpPa B MM.

OOBIUHO NP ABYXMPOPUIHLHOM KOHTPOJIE UCTIOJIB3YIOTCS CHIEIUAh-
HbIE M3MEPUTEINIbHbIE 3yOUaThie KOJeca, KOTOPhIE OTIMYAIOTCS OT OOBIU-
HBIX YBEJIIMYEHHOM TOJIIMHOW 3y0a JJisi KOMIIEHCAlMM OOKOBOTO 3a30pa
npu OAHONPOGUIBLHOM 3allelJIeHud. B 3ToM ciiydae HOMUHAJIBHOE H3Me-
PUTEIBLHOE MEKOCEBOE PACCTOSHUE OMPEIEISIIOT 0€3 yueTa HauMEHbIIIETO
JIOTIOJIHUTEIILHOTO CMEIIEHUS] UCXOHOIO KOHTYpa: a’ = m-(z + zysu)/2.

[Tpubopsl Asist ABYXIPOQPUILHOIO KOHTPOJISI HAa3bIBAIOT MEKOCEMeE-
paMHU U BBIIYCKAIOT pa3ianyHbiX KOHCTpyKumii: MII[-160, MII-320M, MLI-
400b, MII-4002, bB-5029, BbB-5077 u np. B nannoii 1abopaTopHoil pa-
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00Te MCTOJIb3yeTCs] MOAU(MDUIIMPOBAHHBIA MEXKOCEMEP HA OCHOBE MOJEIU
MII-400b. On npegHa3HaueH A1 U3MEPEHUS KOJICOAHUS U3MEPUTEIHHOTO
MEKOCEBOTO PACCTOSHHS 33 OJHMH 000pOT Koseca F ;- M Ha OXHOM 3y0e
. V UMIMHAPHYECKUX 3y0UaThIX KOJEC M YePBSUYHBIX map oT 5 1o 12
creneHeit Tounoctu. Cxema MexxoceMmepa rpuBeieHa Ha puc. 7.1.

3 4\5
I :
o == I_u Tﬁ/

- % ‘[ 1
— E— = =
T ) d
Bii
= ( ) }’J

/ s i,

w/ o

Puc. 7.1. Cxema Mexocemepa

6 7 8 9 10 11

|
=L

2]
o)

[Tpubop cocTout M3 cTaHUHBI /3, HA KOTOPOM PaCIOI0KEHBI KAPETKH
3 u 10 c onpaBkamMu S U 6, HECYIIMMU U3MEPUTEIIBHOE 4 U MPOBEpsiEMOe 7/
3yOuaThie Kkojeca. M3aMepurenbHas KapeTka 3 CBOOOJHO TEpeMeIaeTcs
BJIOJIb CTAHWHBI HA IIAPUKOBBIX HAIPABISIOIINX; NUIMHIPUYECKAS MPY-
KUHA PaCTSKEHHUs 00eCTeYrBaeT MIOTHOE 0€33a30pHO0e ABYXIPOPHUIHLHOE
3aneryieHue 3youateix konec. Kapetka /(0 cBsizaHa cO CTAHUHOM MOCPEJICT-
BOM BHHTA, U €€ MOXXHO TNE€peMeIlaTh BIIOJb HAMPABISIONIMX BpalICHUEM
MaxoBUKa /4.

B ycTaHOBIEHHOM MOJ0KEHUU KapeTKy /() 3aKpeIuIItOT CTOMOPHBIM
ycTporcTBOM /1.
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B MOMeHT ycTaHOBKM 3yO4YaThIX KOJEC Ha OMpPaBKH KApETKH Pa3Bo-
IAT appeTupom /2.

Ilepen ompeneneHueM OTKIOHEHUW HW3MEPUTEIBHOTO MEXOCEBOTO
PAcCTOSIHUS appeTHp MOBOPAUYUBAIOT B JPYTYIO CTOPOHY, OCBOOOXKIas Ka-
peTky /0, n U3BMEHEHHE TOJIOKEHUS U3MEPUTEIBHON KapeTKH 3 IPHU Bpa-
IMIEHUH 3yO0YaThIX KOJIEC M3MEPSAIOT MHIYKTUBHBIM IpeoOpa3oBareneM 2,
YCTaHOBJICHHBIM B THE3/I€ U3MEPUTENBHON KAPETKHU.

J1st BpaiieHus 3y04aThiX KOJIEC UCIIOJIB3YETCS DIIEKTPOABUTATEND 9,
KOTOPBIU CBA3aH C OMPABKOM 6 PEMEHHOU nepenayen §.

N3MepeHnss mpou3BOAATCS C MOMOIIBI0 UHAYKTUBHON W3MEPUTEND-
Hoi cucteMbl M-200 ¢ snekTtponHbIM Osiokom BUH-2U (I nHa puc. 7.1).
DONEeKTPOHHBIN OJIOK MOAKIIOUEH K KOMIIBIOTEPY.

MoaudunupoBanubeiii  Mexxocemep MII-400b npennazHaven s
KOHTPOJISI M3MEPUTEIBHBIX MEXKOCEBBbIX paccTossHui oT 40 mo 400 mm y
3yOuarsix kosiec ¢ moayieM ot 1 mo 10 mm. Ilena neneHuss OTCUETHOTO
YCTPOMCTBA MEKOCEMEPA OINPENEIACTCS LEHOW JEJIEHUsI YCTaHOBIEHHOTO

Ha pubdope mpeoOpa3zoBaTes Ui U3MEPUTEITHHON TOJTOBKH.

ITociienoBaTe/IbHOCTH BHINIOJIHEHHUSI PA0OTHI

1. Onpeaenuts MOy b IIpOBEpsieMOro 3youaroro kozieca. [{is atoro
U3MEPUTh TUAMETP BEPIINH 3yObeB d,, U COCUUTAB YUCIIO 3yObeB z, OMpe-
JEIUTh MOIYJb 1o Gopmyisie m = d,/(z + 2), OKpYTJIUTh MOJYYEHHBIA pe-
3yJAbTaT A0 CTaHJapTHOro Osrkaiiero 3HadueHus (tadiu. 116 Ilpumoxe-
HUS).

2. Ilopcuntath HOMUHAIBHOE W3MEPUTEIBHOE MEXKOCEBOE PacCTOsI-
HUe 1o popmyre ad = m-(z + Zysy)/2 ¥ 3a1IUCATh B OTYET.

3. IloBepHyTh appetup /2 Tak, 4yTOOBl M3MEpPUTEIbHAS KapeTka 3
oTouuia ot kapetku /(. B 3ToM moyioKeHUr yCTaHOBUTH Ha OTMPABKU 5 U 6
28



U3MEpUTENIbHOE U TIpoBepsieMoe 3yOuarbie koseca. [loBepHyTh appetup /2
B MPOTHUBOIIOJI0KHOM HampaBlieHUU. Bparas maxoBuk /4 10OUTHCS 0Oec-
nedyeHus: 0€33a30pHOT0 JBYXIPO(PMIBHOTO 3alleTVIEHHE 3yOuaThiX KOJec.
MaxoBuKk BpaImiaTh Moka kojieca He OyJyT yCTOMYMBO HAXOJIUTHCS B 3arle-
TJICHU Y.

4. YcTaHOBUTHh JaTYMK 2 W3MEPUTEIbHOW WHIYKTUBHOW W3MEpPH-
TEJILHOW CUCTEMBI / B THE3/10 KapeTKH 3 W, MOJYYUB MOKa3aHus npudopa
0,5-1 MM, 3aKpenuTh €ro CTOMOPHBIM BHHTOM. HakaB KHONKY cOpOCHUTH
MOKa3aHWs NMHAYKTUBHOW CUCTEMbI HA HOJIb. BBIKIIFOUNTh U3MEPUTEIBHYIO
CUCTEMY.

5. IHoakMOUNTh HHAYKTUBHYIO U3MEPUTEIIBHYIO CUCTEMY K KOMIIBIO-
tepy ¢ nomouipto USB pazwsema. Ilocie 3TOro BKIHOYKTH KOMIBIOTEDP H
VHIYKTABHYIO U3MEPUTEIIBHYIO CUCTEMY.

6. BKJIIOUUTB 2JIEKTpOABUTATENb. Y OCIUTHCS, UTO JIBUTATEIb TIJIABHO
BpaliaeT 3youaryto nepeaayvy.

7. Ha xoMmbroTepe OTKPBITH MPOrpamMMy padOThl ¢ HMHIYKTUBHOW
U3MEPUTEILHON CHUCTEMON. BKIIOUNTH AMHAMUYECKUM PEXKUM PaOOTHI.
[Ipu 5TOM KOMIIBIOTEP OYAET 3aMUCHIBATh U3MEPEHHOE 3HAYEHUE KaXK]bIe
0,1 c. IIpomomxkars 3aMKUCh NOKA U3MEPSIEMOE KOJIECO HE CAENACT rapaHTH-
POBaHHO MOJIHBINA 000poT. [lokazanus mpubopa ¢ KOMIbIOTEPa NIEpenucaTh
Ha 3JICKTPOHHBIM HOCUTEIIb.

8. 3aHecTu pe3yibTaThl U3MEpeHU B MpoTokoi. [lo mokazaHusiM
npudbopa MOCTpoUTh rpaduk KoieOaHWs N3MEPUTETHHOTO MEKOCEBOIO
paccrosausi. [Ipumep nmoctpoenust rpadguka KojieOaHUsT U3MEPUTEIHHOTO
MEXOCEBOTO PACCTOSIHUS IPUBEIEH Ha pUC. 7.2.

[Ipu nmoctpoeHnu rpadguka peKOMEHIYETCsl MOJIb30BAThCS PEIAKTO-
pom Excel. MoxHo mocTpouTs rpaduk Ha MAJIJTUMETPOBOM Oymare u mnpu-

JIOJKUTD K OTUCTY.

29



Aa! )
MM
A
I:ir//
I:ir//
0 —
I I I I I I I I I I I I I I I HOMepa
3yObeB

OnuH 000pOT IPOBEPSEMOr0O Kojieca

A
y

Puc. 7.2. I'paduk kosebaHusi MEKOCEBOTO U3MEPUTEIBHOIO PACCTOSIHUS

9. Ilo rpaduky onpenenuTs KojieOaHWE U3MEPUTEITBHOIO MEXOCEBO-
ro PacCTOSHHS 33 OUH 000poT 3ybuatoro koneca F;,” i HanGombIee 3Ha-
YeHue KOJeOaHUs U3MEPUTEIHHOTO0 MEKOCEBOIO0 PACCTOSHUS HAa OJHOM
3y6e f,” i cpaBHUTB ¢ cooTBeTCTBYIOIMMH Homyckamu F, u £ (tabu. I14
u I17 llpunoxenus). Jlath 3akitoueHre 0 TOJHOCTH 3yOUaTOro KoJieca, ec-
JJMU OHO BBINOJIHEHO MO crteneHu TtoyHocth 9-C, 8-H, 10-B m T. 0. mo
['OCT 1643-81.

10. Opopmuts otyet no padote. K otuery npusioxuth rpapuk xose-

OaHMST MEKOCEBOI0 HU3MCPHUTCIBHOI'O PaCCTOAHUA.
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(I)opMa MPOTOKOJIA UBMEPECHUA

I'pymima ®. . O.
PaGora 7 N3mepenue kosie0aHusi UBMEPUTEIIBHOTO MEXOCEBOT0
PACCTOSHUSI IIIMHAPUUECKUX 3y0UaThIX KOJIEC
Janubie o mpubdope JlaHHbIE 0 3yO4aTOM KoJiece
HaumenoBanne JnameTp BepIIMH J =
Y MOJIEJIb 3yObeB a
Llena nenenus Yucno 3yObeB z=
Otcuer no HOHUYCYy Monynb =
HomunansHoe uzmepu-
[Ipenenst ’s
TEJIbHOE MEKOCEBOE pac- a’ =
W3MEPEHUS, MM
CTOSIHUE
Yucino 3yObeB u3Me-
Zyam = CrteneHp TOYHOCTHU
PHUTEIIBHOTO KOJIeCca
[Tokazanue npudopa, MM
1
CxeMa nsmepeHus 3
(puc. 7.1)
z
Flr = ﬁr =

['padux xonebaHuii U3MEPUTEITHHOTO MEKOCEBOTO PACCTOSHUS

3aKIIr0ueHne 0 TOAHOCTH




JlabopaTopnas padora Ne 4
N3MEPEHUE PAJUAJIBHOT'O BUEHUA 3YBYATOI'O
BEHLIA

Leab paboTbl: 3HaHHE METOJOB M3MEPEHHUS PaTUATBLHOTO OWEHMUS
3y04aToro BEHIIAa, YMEHHE BBITIOJHATh W3MEPECHHS PaIUATBHOTO OWCHMUS

3y04aToro BeHIa Ha OMeHueMepe MoJlyaBToMarte.

OO0mmue cBeaeHus

NercTRaeramsHK MITPeIpETHIHbI 3 Y (BTAHPO MBE HIA 0 A0 HAKORANTA [BABIEGIEL
Jax 3yOuaToro Kojieca, OTCUMTHIBAEMBIX OT €ro padoueit ocu. DTa Tmo-
TPEIIHOCTh BO3HUKAET M3-3a HEMOCTOSHCTBA PAJAMAIBHOTO PACCTOSHUS

MEXKTy 3yOUYaThIM KOJIECOM U (POPMUPYIOIIUM €T0 UHCTPYMEHTOM.

Puc. 8.1. Cxembl u3mMepeHus paguaibHOro OueHus 3y0uaToro BeHIa

JI7ist u3MepeHus: paaraibHOTO OMeHUs 3y0UaToro BEeHIla MIPUMEHSIIOT
U3MEPUTEIbHbIE MPUOOPHI (OMEHUEMEPHI), U3MEPUTEIbHBIE HAKOHEYHUKU
KOTOPBIX MPEACTABISAIOT co00i npusmy (puc. 8.1, a) uiau yceueHHbIH KO-
Hyc (puc. 8.1, 6) ¢ yriamu, paBHbBIMH YABOCHHOMY YTJIy 3all€TUICHUS
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2a = 40°. B nogasisoonieM OOJNBIIMHCTBE CIIy4aeB OT€UECTBEHHbIE OHe-
HUEMEpbl CHA0XKarOTCs HaO0OPOM HAKOHEYHHKOB, M3TOTOBJICHHBIX B BHUJEC
YCEYEHHOr0 KOHyca. B 3TOM cilydae KOHTaKT M3MEpPUTEIBHOIO HAKOHEU-
HUKAa ¢ NpouisiMH 3yOb€B NPOUCXOAUT B TOUYKAX, COOTBETCTBYIOIIUX
KOHLIaM MOCTOSIHHBIX XOpJl (4 U B [uisi IpU3MaTHYeCKUX HAaKOHEUYHUKOB, C
U D s KOHWYECKMX HAKOHEYHHMKOB), YTO MO3BOJISET UCKIKOYUTH U3 pe-
3yJbTaTOB M3MEPEHUN pPaTuaIbHOrO0 OMEHUS MOTPEIIHOCTH, OTCUHTHIBAE-
MbI€ B TaHT'€HIIMAIBLHOM HarpaBieHuu. Hapsny ¢ npu3sMaTnyeckumu U Ko-
HUYECKUMH U3MEPUTENbHBIMH HAKOHEUHUKAMU BO3MOXHO HCIIOIb30BAHHE
chepuieCKUX U3MEPUTEIIbHBIX HAKOHEYHUKOB JINAMETPOM, PABHBIM MOJIO-
BHHE MPOEKUMH I1ara £F = mm Ha JWHUIO 3alETUICHUS
D =0,5tmcosa = 0,5tmcos20° = 1,475m.
r7ie m — MOJyJIb 3y0a,
Z — YHCJIO 3yObeB,
0L — YTOJ1 3aLEeTUICHUS.

JU1s1 TOBBIIIEHUS] IPOU3BOIUTEIBHOCTH MPOLIECCA U3MEPEHUS palu-
albHOr0 OMeHMs 3yOuaroro BeHla Ha kadenpe «TexHomorus MamumHO-
CTpOEHHUs» OblIa MPEAJIOKEHA CXEMa MOJIyaBTOMAaTUYECKOT0 Mpruoopa.

Buenunemep-nosyaBromMaT Il U3MEPEHUS PAJAUATIBLHOTO OWEHHUS
3ybOuaToro BeHna (puc. 8.2) cOCTOUT U3 Kopiryca /5 ¢ TOABMKHOU KapeT-
KOW /7, yCTaHAaBIMBAEMOUW Ha HEW U3MEPUTEIHLHOIO YCTPOWUCTBA C MPEOO-
paszoBareneM / uaMepurenbHo cucteMsl /(). Koisieco mmpu mpoBepke ycra-
HABJIMBAETCSI HA KOHMYECKOM ompaBke 7 B LieHTpax 6 u /8. [loBopot kone-
ca 8 OCyIIECTBIAETCS TIAHIIA00N U3MEepUTEIHLHOTO ycTpoiicTBa. OT 1BU-
ratens /2 nnaHmaiida 4 mojiyyaeT BpallaTebHOE JBUKEHUE.

Chepuueckue HaKOHEYHUKH S5, Bpalllasich BMECTE C IUIAHIIANOOM,
OCYILECTBJISIFOT MOBOPOT KOJIECA HA OJWH YTJIOBOW IIAr, BXOJs B 3alleruie-
HUE C KOHTPOJINpYyEMBIM KoJiecoM. [lamer /3, )KecTKO CBA3aHHBIN ¢ KapeT-
KOW 3, YKpEIUIEHHOM Ha MNPY>KUHHBIX HAMpPaBISIONIUX, KOHTAKTUPYET CO
c(epuUeCKUMH U3MEPUTEIbHBIMU HAaKOHEYHUKAMU, MOJ JIEUCTBUEM YyCH-
JMsl, CO3JaBaeMoro npyXuHou 2. JIBurarenb C IJIaHIIAHOOW MMEET BO3-
MOHOCTh TOCTYHAaTEIbHO MEPEMENIATHCS B PaJuaIbHOM HAIlPaBICHUU
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3y04aToro Kosieca, Tak Kak OH JK€CTKO CBsI3aH C KapeTKoul /6, yCTaHOBJIECH-
HOM Ha TJIOCKUX MPYXUHHBIX Hampassitonux. [Ipykuna /7 oGecrieunBaer
MOCTOSIHHBIA 0€33a30pHbIA KOHTAKT CPEPUUECKOTO U3MEPUTEIIBHOTO HAKO-
HEYHUKA S ¢ npoduneM 3yObeB KoJieca Ipu ero nosopote. Ilepemerenne
U3MEPUTENILHOTO0 HAKOHEUHHUKA MEePEAeTCsl KapeTKe 3 MOCPEICTBOM KECT-
KO CBSI3aHHOTO C Hel manblia /3 u yepe3 npeodpazoBaTestb / AIIEKTPOHHOTO
osoka /() peructpupyercs Ha camonuciie /4 B BHUjE NMUIO00pa3HON nua-
rpamMMsbl (puc. 8.2), y KOTOpoil HanOoJbIee PacCTOSHUE MEXKy BEpIITUHA-
MU A ¥ B 1Ipu yCTAaHOBJIEHHOM 1I€HE JI€NIEHUs ONpeesieT BEIUUYMHY paau-
albHOTO OMEeHMs 3y0daTtoro BeHIa. B paboTe Mcmonp3yeTcs MHAYKTHUBHAS
n3MepuTeNbHas cucrema 76503 ¢ neHou aeneHus 1 M.

20
13

21
22

0000000

|

Puc. 8.2. buenuemep-nonayaBromar
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ITociienoBaTe/IbHOCTH BHINIOJIHEHHSI PA0OTHI

1. Onpenenuth MoAyJib 3y0a mpoBepsieMoro kojeca 8. Jljist 3Toro
IITAaHT'€HLUPKYJEM U3MEPUTh IUaMETp BEpIIMH 3yObeB Koneca d,, cocuu-
TaTh YUCIIO 3yObEB z U ONPEJECTUTh MOIYJIb 3y0a 1o (opmyre:

d
m= ,

z+2
OKPYTJIMB €ro 710 OJUKaNIIEero CTaHJapTHOTO 3HAYEHUS.

a

2. Onpenenuth auamMeTp cPepuyeckoro M3MEPUTEIbHOTO HaKOHEY-
HUKa 1o hopmyIie:

D =05tmcos20°=1475m,
U YCTAHOBUTH IUIAHIIAKOy 4 co chepuuecKUMH U3MEPUTEIBHBIMU HAKO-
HEYHUKAMU HY>KHOTO JAuaMeTpa Ha Ban 22 asurarens /2. [{ns storo crie-
JIyeT cHavaja ocliabuth raky 2(), GUKCUPYIONIYIO nanel] /3 U CHATh €ro,
MIOCJIE YE€TO0 yCTAaHOBUTH COOTBETCTBYIOIIYIO TUTAHINAKOY 4 Ha Baj JABUTa-
Tens U 3apUKCUPOBATH €€ BUHTOM 2/, yCTaHOBUTH manen /3, 3agukcupo-
BaB €ro ramkou 20.

3. Hactpouts npubop. s 3TOro ycTaHOBUTH MpoBepsieMoe 3yOya-
TOE KoJieco 8 Ha OompaBKy /7 W BMecCTe ¢ Hel B LeHTpax 6 u [8. Ilonectu
MJIaHmai0y B paJuaIbHOM HaNpaBI€HUM K KOHTPOJIUPYEMOMY KOJECY
BpanieHueM BUHTa 9 TakuM 00pa3om, yToObl paboyasi MOBEPXHOCTH MaJiblia
Kacajgach MOBEPXHOCTEW CHPEepUYECKUX H3MEPUTEIbHBIX HAKOHEYHUKOB
IPU HAXOXKJICHUHM HUX BO BIAJIMHAX BCEX 3yObEB M3MEPSEMOro 3y04aTroro
kojneca. [Ipu 3TOM H3MEpPUTENBHOE YCWIME JOJKHO CO3/1aBaThCSl TOJIBKO
BUHTOBBIMU TIpY>KWHaMu 2 U /] (MJIOCKUE TIPY>KUHHbBIE HAPABJISIIOLIUE HE
nehopMUpPOBaHbI). DTO MOJOKEHUE JOCTUTACTCS MEPEMEIICHIEM KapeTKH
17 B HampaBJIEHUM U3MEPSIEMOro 3y04aToro koJjieca mpumepHo Ha 0,5 MM
(1/4 obGopota BuHTa 9) mocie kacaHusa chepuueckuM U3MEepPUTEIHLHBIM Ha-
KOHEUYHHKOM MOBEPXHOCTEN BIaJIUHBI 3yObEB.

BxitounThs OJIOK MUATaHUS JBUTATENs, dJIEKTPOHHBIN 0ok /0 u ca-
Mornucel] /4, ycTaHOBUB HEOOXOJMMOE YBEJIIMYEHUE U CKOPOCTh MPOTATHU-
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BaHWE JICHTHl. VHIyKTUBHBIN mpeoOpazoBareib ClEAyeT yCTaHaBIIMBATh
Tak, 4TOOBI Mepo caMmonucua /9, mpu U3MEpEeHUH HaXOAWIOCh B Mpeaenax
IPOTrpaTyHpOBAHHOTO JUana3oHa u3MepeHuil. I3sMeHeHune moioKeHust NH-
QYKTUBHOTO MpeoOpa3zoBaTes OCYIIECTBISETCS BPYUHYIO.

4. OcylIeCTBUTh U3MEPEHUE PAUATILHOTO OMEHUs 3yOUaToro BEHIla
Ha HaCTPOEHHOM mpubope. jist 3TOro nojyduTh AMArpaMmy paauaibHOro
OveHusT Ha MOJHOM 000poTe Koseca. Mcmonb3yss TOHKMN NUITYIINANA
JJIEMEHT, MPOBECTH ABE JUHUU a WU b, mapajuieibHbIe MPOAOIBHOW OCH
JIUarpaMMbl, TPOXOJISAIINE Yepe3 JIBe Haubojee yAaleHHbIe pyT OT apyra

B ITOIICPCUYHOM HAIIPABJICHUH BCPIIWHBI JUAI'PAMMbBI Amn B, KaK ITOKa3aHO

Ha puc. 8.3.
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Puc. 8.3. luarpamma n3mMepeHus paguaibHOTO OMeHUs 3y0uaToro BeHIla Koieca

5. W3meputb paccTosiHME MEXIy MPOBEICHHBIMH JIMHUSAMH |
OTIPEIEITUTh 3HAUYCHHWE paJAHaIbHOTO OWeHus 3y04aToro BEHIIA
U3MEPSEMOTO KoJieca ¢ yuyeToM macmTaba. [laTh 3akitoueHue O TOJHOCTH
3y04aToro Kojieca, CpaBHUB IIOJYYEHHBIN pe3yJbTaT C JOMYyCKOM Ha
paguanbHOe OueHue 3youyaToro BeHna F, (cMm. tabu. [14 npunoxenus).

6. Opopmuth oTuer Mo padore. K oTUeTy MPUIIOKHUTH auarpaMmy

U3MEpEHHUs paAualibHOrO OMeHus 3y04aToro BeHIa KoJeca.

36



¢)0pMa MPOTOKOJIA UBMEPECHUA

['pymnma @. U. O.
Pa6ota Ne 8 N3mepenue paiuaibHOrO OMEHUs 3y04aToro BeHIa
JlanHbie o npudope JlaHHBIE O HEeTANN
HaumenoBanue Jnamerp BepiuH d, =
3yObeB
Llena nenenus JlnameTp BepIIMH zZ=
3yObeB
Macmrrad Ha Monyiib m=
IarpamMmme CreneHb TOYHOCTHU
Cxema OueHueMepa-mnojryaBToMara Jluarpamma u3MepeHust

paauagbHOr0 OMEHUs 3y0UaToro
BEHIIA

3aKIIIOYEeHNE O TOTHOCTH
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JlabopaTopnas padora Ne 5
OIIEHKA TOYHOCTH U3MEPUTEJBHOM CUCTEMBbBI

Ilenb pa0oTbl: 3HaHME METONA OLEHKUM TOYHOCTH H3MEPUTEIBHOU
CUCTEMBI TPUMEHSIEMOM Ui KOHTPOJISI TEXHOJIOTHYECKHX IIPOLIECCOB,
YMEHHE BBIIOJHATh OLEHKY TOYHOCTH H3MEPUTEIIBHOW CHUCTEMBI IIPU
KOHTPOJIE IAPTUHU JIETAJIEH.

Oo01mmue cBeaeHus

TouHOCTH 00PAOOTKH, WIIM TEXHOJIOTUYECKAs] TOYHOCTh OLICHUBAETCS
CTEIIEHBIO COOTBETCTBHUS TIOJISI PAaCCEMBAHUSA OTKIOHEHUS peaJbHBIX
pa3MepoB OT HOMHUHaIbHBIX 3HaueHuW. [log pasMepamMu MOHUMAIOT
JUHEWHBIE W YIJIOBBIE BEIWMYHMHBI, OTKJIOHEHHS (OPMBI M B3aWMMHOTO
PacTOIOKEHHUS TOBEPXHOCTEH.

B  3aBucMMOCTM  OT  TMOCTaBJICHHOW  3aJaud  pa3iHyaloT:
TEXHOJOTUYECKYI0 TOYHOCTh IIpOIlecca HW3TOTOBJICHUS, OIEPAIMOHHYIO
TOYHOCTb, TEXHOJIOTMYECKYIO TOYHOCTh CTAHKOB U T. TI.

JImst  KOHKPETHOTO  TEXHOJIOTHYECKOTO  Tporecca  JOJDKHBI
OTPENENAThCA  XapaKTePUCTUKH, KOTOpbIE  JOJDKHBI ~ M3MEPSATHCA,
CJIEIOBATENILHO, JOJDKEH OBITh MPOBECH aHAIN3 U3MEPUTEIHHON CHCTEMBI
JUI 9THX M3MEPEeHUH, 4ToObl oOecreunth S(OPEKTUBHOCTh aHaINU3a
MOJIYYCHHBIX NaHHBIX. KOHTPOJb SBISIETCS YacCThIO TEXHOJIOTHYECKOTO
nporecca.

HeTo4HOCTh W3TrOTOBJIEHUS 3aBUCUT OT CIEAyIOIUX (PaKTopoB,
CBOMCTBEHHBIX MPOIIECCaM M3TOTOBIICHUS W KOHTPOJIS:

— TPOU3BOACTBEHHBIE arperatbl (CTaHKH, TIPECChl, JUTEHHBIC

MAIIIUHbI U T. 1.);
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— IPUHAJIEKHOCTH U TEXHOJOTUYECKUE IPUCTIOCO0IeHUS (TTaTPOHBI,
yIOPbI, IEHTPA U T. I1.);

— o0pabaThIBatOLIMi HHCTPYMEHT (Pe31bl, ITAMIIBI U T. I1.);

— 3arOTOBKU (pa3Mepbl, TBEPAOCTh, XUMUYECKHI COCTaB U T. [I.);

— KBaJIM(PUKALMS 00CTYKMBAIOILIETO MEePCOHaNa;

— CpPEACTBA KOHTPOJISL U U3MEPEHUS.

M3mepeHHass BEIWYMHA COCTOMT W3 HCTUHHOTO 3HAYEHUs IUTIOC
MOTPEIIHOCTh HM3MEPEHUS, WM U3MEPEHHOE 3HAYEHUE = HCTUHHOE
3HA4YCHHUE + MOTPEIIHOCTb.

I[HorpemHOCT, M3MEPEHUSI PTO TEPMHUH, O3HAYAIOIIUKA CYMMApPHBIN
3¢p(}eKT BceX HUCTOYHMKOB HW3MEHUYMBOCTH HU3MEPEHHs, KOTOpHIE
3aCTaBISAIOT M3MEPEHHOE 3HAYEHHWE OTKJIOHATBCA OT HCTUHHOTO. K
COKAJICHUIO, 3TO COOTHOLIECHME 03HAYAET, YTO Mbl BBIHYK/ICHBI IPUHUMATD
pelieHus O KadyecTBE W3JENMs, HUCIoNb3ysd HHPopMaluoo (TO €ecTb
YUCJIOBBIE TAHHBIE), KOTOPBIE COJIEPHKAT JOTOJHUTENBHYIO U3MEHUYNBOCTD.
[TonHast ”3MEHUYNBOCTH HAOOpA JAHHBIX, COOTBETCTBEHHO CKJIAJbIBAETCS U3
JIBYX COCTaBHBIX YAaCTEM: MOJIHASI U3MEHUYUBOCTh = U3MEHUYNBOCTh U3AEITUI
+ U3MEHYUBOCTh U3MEPEHHU.

[Ipu BbIOOpE M3MEPUTENTHLHON CUCTEMBI OOBIYHO MPEANOJIAraoT, YTO
JOoIycKaemas IIOTPEIIHOCTD U3MEPUTEIIBHOTO 000pyAOBaHMUS
(MHCTpyMEHTallbHasE TMOTPEUIHOCTh) HE TIPEBBIIIAET OJHOM JIECATOU
BEJIMYMHBI MOJIA JOIMyCKa H3MepsemMoro mnapamerpa. Ho B mosHyro
INOTPEIIHOCTh M3MEPEHUM BXOAUT HE TOJBKO HWHCTPYMEHTAJIbHAS
MOTPEIIHOCTh  CPEICTB M3MEPEHUS, HO W JIPyTHE COCTABJISAIOIINE
IIOTPEIIHOCTH.

BaxxHO 4TOOBI M3MEHUMBOCTH M3MEPEHUN Majo BIIMsIA HAa OLEHKY
U3MEHYMBOCTHU TEXHOJIOTMYECKOTO IIPOIIECCa.

[Ipu BbINOTHEHUU J1AOOPATOPHOUN PadOTHI MUCIONB3YETCS METOJ TO-
3BOJISIFOLLIANM Pa3/IeInTh W3MEHUYMBOCTh M3MEPUTEIIBHON CHCTEMBI Ha JIBE

OTACIbHBIC KOMIIOHCHTEI CXOJJNMOCTb U BOCIIPON3BOANMOCTD.
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DTO METOJ CPEIAHUX M Ppa3MaxoB (Y M R wHOTAA HA3bIBACMBIN
«IJTMHHBIM METOJIOM») — 3TO MaTEeMaTHYeCKHUH METOJ OmpeaeieHuUs
CXOJUMOCTH ¥ BOCHPOU3BOAUMOCTH HM3MEPUTEIBLHON CHUCTEMBI. ITOT
METO/I TIO3BOJISIET Pa3ACINTh U3MEHYMBOCTh M3MEPUTEIHLHON CHCTEMBl Ha
JIBE€ OTJEIbHbIE KOMIIOHEHTBI: CXOJUMOCTb U BOCIIPOM3BOAUMOCTb. MeTo/1
CpPEIHUX W pPa3MaxoB HE €IWHCTBEHHBIN MPUMEHSEMBI METOJ aHaIu3a
U3MEPUTETBHBIX CUCTEM.

CxoaumMocTh OmpenenseTcs CBONCTBaMH O0OPYIOBaHUS, KOTOPOE
WCITOJIB3YETCS B MPOIIECCE U3MEPCHHSI.

Bocnpou3BoauMocTh XapakTepu3yeT TO, KaK OMepaTop MCIOJIb3yeT
U3MEpUTEIIbHOE O000pyJOBaHME M KaK OH CUHUTHIBAET PE3YJIbTaThI
U3MEPCHMUS.

Ecnm cxommMocTh BelWKa MO CPaBHEHUIO C BOCIPOHM3BOIUMOCTHIO,
TO TIPUYNHAMH MOTYT OBITh:

— U3MEPUTEIbHBIN MPUOOpP TpeOyeT peMOHTa;

— TpubOp AOMKEH UMETh JIPYyroe yCTAaHOBOYHOE YCTPOMCTBO IS
oOecrnieueHuss OONbIIEH HEMOJBUKHOCTH TPU 3aKPEIUICHHH, TO €CTh
HEO0OXOAMMO YIIYUIITUTh PACOIOKEHUE TTPHOOpa;

— HWMEETCA 4Ype3MepHas BHYTPEHHSS HW3MEHYHMBOCTh JJIEMEHTOB
npudopa.

Ecnu Bocipon3BOAMMOCTD BEJIMKA 1O CPABHEHUIO CO CXOIUMOCTBIO,
TOTJIa BO3MOJKHBI CJICAYIOIIHNE MPUINHBIL:

— OmepaTopy HYKHO JIyUIlle HAy9UThCS pad0OTaTh ¢ U3MEPUTEIbHBIM
o0opyI0BaHUEM;

— TpaayupOBKa IIKaJIbI MPUOOpa HE YETKas;

— HYXHO JOIOJHUTEIHHOE YCTPOHCTBO YTOOBI MMOMOYH OMEPATOPY
HCIIOJIL30BaTh MPUOOP O0JIee OUHAKOBO.

MeToa cpenHUX W pa3MaxoB MPEAINOJaraeT, YTo APYTHe KIIOUEBbIC
aTpuOyThl  WU3MEPHUTEIBHOW CHUCTEMBI: TOYHOCThb, JIMHEHHOCTh U
CTaOMJIBHOCTD OIICHCHBI M CUMTAIOTCS MPUEMIIEMBIMH, TO €CTh MPHUOOP

IPOIIET TTOBEPKY.
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ITociienoBaTe/IbHOCTH BHINIOJIHEHHSI PA0OTHI

Uucno onepatopoB, MOMBITOK U AeTaned (3aroTOBOK) MOXET OBITh
pazaeiM. B Tabn. 9.1 mpuBeneH npumep IS JAECATH JAETalei, Tpex
OMEPATOPOB U TPEX IMOIMBITOK U3MEPEHHS KAXKIBIM OIEPATOPOM.

Jlnst aHanm3a U3MEPUTENBHON CHUCTEMBI HEOOXOAMMO MPEANPUHATH
CHENYIOIINE JCUCTBHUS:

1. IloaroroBbTe TMPOTOKOJ aHAIM3a HU3MEPUTEILHOW CHUCTEMBbI
(tabn. 9.1). OOparuTe BHHMaHUE, YTO B TNPUBCICHHOM IPUMEPE
ucnoap3yrorcs 10 uamepsieMbIx AeTaneil u Tpu oneparopa. B KoHKpeTHOMI
1a00paTOPHOM PabOTE UX KOJTUYECTBO MOXKET OBITH JPYTHM.

Jlecatb  neraneid  JOJDKHBI  OBITh  CIIy4allHO  BBIOpaHBI U3
MPOJIOJKUTENIHHOTO Meproa TEXHOJIOTUYECKOro npolecca. BaxxHo, 4ToObI
JIeTaqd 10  BO3MOXXHOCTHM  TOJHO  MPEACTABISIM  HM3MEHYHUBOCTh
TEXHOJIOTHYECKOTO Ipolecca.

2. OO0o3HaybTE ONEpPaTOPOB, MpoBOAAIIUX M3MepeHust 4, B u C u
npoHyMepyiiTe usMmepsiembie aetranu oT 1 mo 10 tak, 4TOoOBI HOMEpA HE
OBLITM BUIHBI OTIEpaTOPaAM.

3. Hactpoiite usmeputenvhblii npudop. Ilpubop nomxeH OBITh
YCTaHOBJICH HA HOJIb.

3. Ilycte oneparop 4 usmeput 10 neraneit B ciiydallHOM MOPSIKE U
JIpyroil HaOMroJaTeNb BHECET pe3ysbTarhl B CTpoky 1 Tabdm. 9.1. Ilycts
onepatopel B u C u3MepstoT e ke 10 Jyacter, HE BUAA NOKA3aHUW APYT
apyra. 3aTeM BHECUTE pe3yJbTrarbl B cTpoku 6 u 11 Tadm. 9.1
COOTBETCTBEHHO.

4. TloBTOpUTE M3MEPEHUS, UCIIOIB3YS APYrOM CIy4alHBIM MOPSIOK
u3mepeHuil. Buecute manHbie B cTpoku 2, 7 u 12 tabn. 5. 3anummre
JaHHbIE B COOTBETCTBYIOIIMX cTonOmax. Hampumep, ecnu mnepBoit
U3MEPEHHOW YacTh0 ObLIAa YacTh 7, TO 3alUIIUTE pe3yJbTaT B cTosOer 7.
Ecnu ucnonbe3yeTcss Tpu MOMNBITKH, MOBTOPUTE IUKI €IIE€ pa3 U BHECUTE
naHHbIe B CTPOokH 3, 8 u 13 Tabm. 9.1.
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Taonumao.l
Tabauua aHaau3a CXOAMMOCTH M BOCIIPOM3BOIMMOCTH Ipolecca

Omnepartopsl KoHTpoibHbIE € AMHUIIBI
W TOIIBITKHA 1 213141516789 10

z

Cpennue

A 1

2

3

Cpennee X A=

Pazmax R RAa=

B 1

2

3

O [0 | N | | W DN —

Cpennee X XB=
R

[S—
-

Pazmax R

[—
[—

C 1

[S—
N

2

[S—
(O8]

3

[e—
N

Cpennee X Xc=
R

[E—
()}

Pasmax R

Cpennee
16 P

€ IMHUIL XP

17| R=[RA+ RB+ RC /Ny, = =

18 RQHEPZ Maxi — Mll’li = =

Oopadomka pe3yibmamoe uzmepeHuil

Bprunciaure CXOAMMOCTh U BOCIHPOU3BOJUMOCTb HU3MEPUTEIBHOIO
puodopa, A STOTO BHITIOJHUTE CIIECTYIONINE PACUETHI:
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1. Beuncnure pasmaxu KOHKPETHBIX U3MEPEHUM, TO €CTh BBIUTUTE
HaWMEHbIIIee MOKa3aHue U3 HauOOoIbIIero B cTpokax 1, 2 u 3 tabdmn. 9.1 mis
Ka)XJIOr0 CTOJIOIA U BHECUTE PE3YJIbTAT B CTPOKY S.

2. Cpemaiite TO %€ s cTpok 6, 7, 8 m 11, 12, 13 u BHecute pe3yJib-
Tathl B CTpOKH 10 1 15 COOTBETCTBEHHO.

3. [Ipocymmupyiite Bce 3HaUCHHUSI B CTPOKE 5 U MOJECIUTE CYMMY Ha
YHCI0 YacTeil, OTOOPAaHHBIX IS MOTydeHHs CPEIHEro pasMaxa R4 Ul
nonbIToK omneparopa A. Caemaiite To ke s cTpok 10 m 15, 4ToOBI
nonyunth Rp M RC, 101 onepaTopoB B 1 C COOTBETCTBEHHO.

4. Tlepenecure cpeanne ctpok 5, 10 mu 15 (R4,RB,RC) B cTpoky 17.
1 HaiiauTte obmmii cpenHnii pasmMax R 1o Gopmye:

R=[R4+ R+ RC]/Ny,

rae N, — 9UCIIO ONIEPATOPOB.

B ciyuae uetbipex oneparopoB Gpopmysia IpUMET BU/L;

E:[§A+ R+ Rc + ﬁD]/NOn

5. Ilpocymmupyiite cpeauue B ctpokax 4, 9 u 14 u noxenure cymmy
Ha YHUCJIO U3MEPSEMBIX €JUHUIl, BBEJAUTE 3HAUCHHE B KpailHE MOpaBbIi
ctosioen; «Cpegnue» tadim. 9.1.

6. Haiinure pa3zmax onepatopoB 1o ¢popmyie:

Romer= Max X —MinX

rie Max X — MakcHMalbHOe 3HaueHue u3 X 4, Xp u X ¢; MinX —
MUHUMAJIbHOE 3HAYEHUE U3 ATUX K€ BEJIIMUUH.

7. IIpocyMMUpYWTE W3MEPEHHBIE 3HAYCHUSA I KaXJIOW JeTalld
ctpoku: 1,2,3,6,7,8, 11, 12, 13 u nogenuTe CcymMMy Ha YUCIIO U3MEPEHUI
I KOKAOW JeTalid  (YUCIO TONBITOK, YMHOXEHHOE Ha YHCIIO
onepatopoB). BHecure pe3ynbTaThl B CTPOKY 16.

8. Halinmure pasmax Jyist netajieil B BBIOOpKe Rp, ISl 3TOTO, BEIYTUTE
HaMMEHbIIIee CpeHee JJIs JIeTadu U3 HauOOJbIIEro CPEIHEro AJis JeTalu
Y Ha U BBEJIUTE pe3yJIbTaT HA MeCTO Rp B cTpoke 16.
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Ananusz pe3ynomamoe uzmepeHuil

CxomuMocTh WM Bapuanusi o0OpyAoBaHUS Vopop OMPEACISIETCS
YMHOKEHHEM OOIIEero CpefHero pasMaxa R . Ha KOHCTaHTY K, 3aBHCSIIYIO
OT YHMCJia TMOMBITOK, UCHOJIb3YEMbIX NPU U3yueHuu mnpuodopa. Ilpu aByx
nonbITkax K; = 4,56, npu tpex nonbiTkax K; = 3,05.

Vosor = KX R.

BocnpousBogumMocTe WM BapuauMs ~ onepaTopoB  Vorgp
OMpEeNeIISIETCSl YMHOXKEHUEM pPa3MaxoB ONepaTopoB Roppp HA KOHCTaHTY
K5, KoTopas 3aBUCUT OT YMCJIa ONEPATOPOB, YUACTBOBABIIUX B U3YyUCHUU
npuodopa. Ilpu nByx omeparopax K, = 3,65, npu Tpex onepartopax K, =
2,70, mpu yeThIpex oneparopax K, = 2,30.

ITockonpky Ha  BapuauMi0  ONEPATOPOB  BIMSIET  Bapualus
o0Opy/OBaHUs, OHA JIOJPKHA OBITh HCIpaBJI€HA BBIYUTAHUEM JIOJIU
Bapuanuu o0opyoBaHus u3 odmiert Bapuaruu. CiaeaoBaTesbHO, Bapralys

oreparopa BeIUUCIAETCA 10 (hopmyJe:

9

> (Vosor)®
Vorep = \/(ROHEP xKjy)" - %
rac n — 49uciio U3SMCpPsACMBIX I[eTaJ'ICI\/}I U [ — YHUCJIO TTONBITOK.
ECHI/I 101 KBaI[paTHBIM KOpHCM HOHy‘—IaeTCH OTpI/IHaTeHBHOC 3HAQ4YCHUEC, TO
npuauMaem Vopgp =0.

OOmass Bapuamusi W3MEPUTEIBLHONW CHUCTEMBI ISl CXOAUMOCTH U
BOCHpOI/I?)BOﬂI/IMOCTI/I V BBIYUCIIACTCA CYMMI/IPOBaHI/IeM KBaI[paTOB
Bapualnunuun 060py,Z[OBaHI/Iﬂ N BapualouMy OIICpaTOPOB IIOJA KBAAPATHBIM

KOPHEM:

V= \/ Vouep)* +Vosop)* -

Bapuanus neraneit B usmepsieMod MapTHH ONPEIEISIETCS YMHOXKE-

HHUEM pa3Maxa CpeIHuX Rp, I U3MEPSIEMbIX JETANIEH HAa KOHCTAHTY K3
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34aBUCAIIYIO OT 4MCJia ﬂeTaﬂeﬁ, HCIIOJIb30BAHHBIX ITPpU U3YYCHHUU an60pa.

3HayeHue KOHCTaHThI K3 MpuBeeHbI B Ta0d. 9.2.

Tadonuma9.2
3HaueHne KOHCTAHTHI K3
Ywucno neraneu
2 3 4 5 6 7 8 9 10
B BBIOOpKE
K; 3,65(2,7123|2,08(1,93(1,82|1,74|1,67|1,62
PV:RPX K3.

[TonHas BapuanuysT HM3MEPEHHBIX 3HAYCHUU Vyojy oOmpenensercs

CYMMHPOBAHHCM KBaJIpPaTOB MOJIHOU Bapualun I/ISMepI/ITeJIBHOfI CHUCTCMBI

V' m Bapuauuu aeraneu B naptuu PV:

Vion =\V2+(PV 2.

Ecmu Bapualus N3roraBJINBACMbIX WU3eJIMM M3BECTHA U OCHOBaHa Ha

60, TJ€ — G CPEAHEKBAAPATUUECKOE OTKJIOHECHHE JIETAJICH B TApTUM, TO OHA

MOJKET UCIIOJIb30BATHCSI BMECTO MOJIHOW Bapuauu Vo, BBIYUCIEHHON 110

JTAHHBIM M3y4YeHUS Mpudopa.

[TpoueHTt Bapuanuu o00py10BaHus Oopop B % OT MOJTHON BapUALNU:

dosor = 100 [

5V:100-{

Vosop
Vion

]
Vion

Vo

Jo.

[Ipo1ieHThI, KOTOPBIE COCTABISIOT IPyTrue (PaKTopshl:

donep =100- [—VOHEP }

rae Oomep — IMPOLIEHT BapHallMu OMNEPaTopoB; Oy — IPOLEHT

BapHUallUi U3MEPUTEIILHONU CUCTEMBI.

CyMMa MpoIEHTOB BHECEHHBIX BCceMH (pakTopamMu He OyIeT paBHa

100%.
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Pe3ynbTaThl BBIUMCICHHUS 3THX MPOIIEHTOB JOJKHBI MMOKAa3aTh, MPHU-
emMJieMa JIu U3MepUTeIbHas CUCTEMa ISl JAHHOTO NMPUMEHEHUS.

Eciu BMecTO MpOLIEHTOB K BapHalluy Mpolecca MPUMEHUTh aHAIIN3,
OCHOBaHHBIM Ha TMPOIEHTaX K JOMycKy, To ¢(opMa oTdera o
MOBTOPSIEMOCTH, CXOJIUMOCTH UM BOCIPOU3BOJUMOCTU JIOJKHA OBITh
W3MEHEHAa, TaK 4TOObI MpaBas 4acTh MpejcTaBisiia % OT J0IMycKa, BMECTO
% ot Bapuamuu npouecca. B sTtom ciyuae Oopop, Oomep U Ov
BBIUMCIISIIOTCSA  TOJACTAHOBKOM  3HAYEHMsI JIOMMYCKa B 3HAMEHaTesb
BBIPQKEHUM BMECTO TMOJHOM Bapuanuu Vyojy. OTH (QOPMYJIbI MOMXHO
HCIIOJIb30BaTh, B CJIyyae €ClId BeJIMYMHA JOMycKa OJIM3Ka K BEJIMUUHE 6G.

Kputepuem mnpuemMiieMOCTH H3MEPUTEIBHOM CHUCTEMBI SBJISETCS
ITI0Ka3aTelIb Ov:

ecin Oy Menee 10% — wu3MepuTenbHas CHUCTEMa IMOJTHOCTHIO
npuemMsieMa;

ectu Oy or 10 mo 30% — wm3MepuTenbHas CHUCTEeMa MOXET OBITh
npueMJieMa 3aBUCUMOCTH OT BaKHOCTHU ITPUMEHEHUS, CTOUMOCTH CHUCTEMBbI
M3MEpEeHUI, CTOMMOCTH PEMOHTA U T. 1I.;

ectu Oy cBbime 30% — wu3MepuUTeNbHAs CHCTEMA CUUTAETCS
HETIPUEeMJIEMOU MPH JAHHBIX YCIOBHSIX, €€ HEOOXOJIMMO 3aMEHHUTh Oojee

TOYHOM.

9. BeimosiHUTE OTYET MO padoTe.
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¢)0pMa MPOTOKOJIA U3MEPECHUA

['pynma o.U. O
PaGora Ne O11eHKa TOYHOCTH U3MEPUTEIIBHON CUCTEMBI
JlanHbie o npudope JlanHbIe 0 Heranu

HaumenoBaHue HaunmenoBaHue
HomunaanbHBIN

Ilena nenenus
pasmep

Jomyckaemast
Jomyck

MOTPEIIHOCTh

Tabm. 9.1 ¢ pe3ynbTaTaMu U3BMEPEHU U PACUETOB.

JlaHHBIE pACUYETOB.

BbeIiBOIBI O TOMHOCTH HSMCPHTGHBHOP'I CHUCTCMBEI.
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JlaGopaTopnass padora Ne 6

BbIBOP YHUBEPCAJIBHBIX CPEICTB UBMEPEHUS
JUHEWHBIX PABMEPOB IO 500 mm

Iesap padoThI: 3HAHUE TONMYCKAEMBIX NOTPEMIHOCTEN M MOTPEIIHO-
CTell M3MEPEHUs PA3TUUYHBIX U3MEPUTENIbHBIX CPEICTB, YMEHHE BbIOMpATH

KOHKPETHBIE CPEACTBA U3MEPECHUS 10 YEPTEKY U3JEITHS.
OO0mmue cBeaeHus

BriOop wu3MepuTEIBHBIX CPEACTB SBISETCS KOMIUIEKCHOM 3aja-
Yyel, B KOTOPOM [OJKHBI Y4aCTBOBATb KOHCTPYKTOpCKasi, TCXHOJIOTHYC-
CKasl y MEeTpPOJIOTUYECKUE CIIyXKObl B TIPOILIECCE  BBIMOTHEHUS HMHU
CIIY>KEOHBIX 00sI3aHHOCTEH.

CpenctBa M3MEpEeHMH JIOJDKHBI oOecrieurnBaTh H3MCPCHUS  NTHa-
METPOB W [JIMH C TOTPELIHOCTSIMH, HE TNPEBBIIIAKOIINMA 3HAYCHUU,
nomyckaembix ['OCT 8.051 — 81.

I'OCT 8.051 — 81 ycranaBinuBaer:

a) 3HAYEHUsl JOIMYCKAaeMbIX MOTPEUIHOCTEM,

0) IpUEMOYHbIe I'PaHUIBI C yuéToM JOIYCKAaeMbIX IIOTPELIHOCTEH
U3MEPeHni.

JlonmyckaeMmble MOTPEIIHOCTH HM3MEPEHHM, YCTAHOBJICHHBIE CTaH-
NapTOM, OXBAaTbIBAIOT HE  TOJIBKO  MOTPEIIHOCTH  HU3MEPHUTEIBbHBIX
CPEACTB, HO W COCTAaBJIOIIME OT JPYIMX HCTOYHHUKOB IOTPELIHOCTH,
OKa3bIBAIOIIMX BJIMSHUE Ha MOTPEHIHOCTA H3MepeHus (0a3upoBaHuUeE,
TeMnepaTrypHbie aedopManuu u T. 1.).

JlonyckaeMble TOTIPEIIHOCTA U3MEPEHUN OTHOCATCSA K CIy4alHbIM
M HEyYTEHHBIM CHUCTEMATHYCCKHM IOTPELIHOCTSAM HM3MEPCHU, mo3ToMy
B cTaHmapTe OTAEIBHO YKa3aHO, YTO CJy4YaillHas 4YacTh MOTPEIIHOCTH
HE JIOJbKHA mpeBbimars 0,6 OT HOpMHpPYEMOW JOMyCKaeMoW Morpen-
HOCTH Hu3MepeHus. [[ormyckaeMble 3HAYEHUs CIYYalHOM MOTPEIIHOCTH
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U3MEpPEHUs, YCTAHOBIICHHBIE B CTaHAApTe, PUHATHL PAaBHBIMU +20 , U
HOPMHPYIOTCSI BHE 3aBHCHMOCTH OT Cloco0a H3MEpPeHusi pa3MepoB
IAMETPOB U JUIMH TIPU NMPUEMOYHOM KOHTPOJIE.

[Ipu€MouHbIle TpaHUIBI, TO €CTh 3HAYECHUS Pa3MEPOB, IO KOTOPHIM
MPOU3BOJMUTCS MPUEMKA W3JEIUN, CIEAYET YCTaHABIMBaTh C YYETOM
BJIUSIHUSL JONYCKAEMOW MOTPEIIHOCTH HM3MEPEHUW. B CBA3M € 3TUM Iipu
HAaXO0XXJICHUU JIONMyCKa Ha HW3TOTOBJIICHHUE HEOOXOJAUMO YYHUTHIBATH HE
TOJIBKO JKCIUTyaTallMOHHBIE YCJIOBHUSI PaOOThl U BO3MOXKHOCTH TEXHO-
JIOTHYECKOTO TMPOLECCAa, HO W BO3MOXHBIE TMOTPEIIHOCTH H3MEPECHUM.
Hpyrumu cioBamu, JOMYCK Ha pa3sMep CIEAyeT paccMaTpuBaTh, Kak
JNONYCK Ha CYMMY IOIPEIIHOCTEN TEXHOJOIMYECKOro Ipolecca, KOTO-
pble HE Jal0T BO3MOKHOCTH TMOJYYUTHh AOCOJIOTHO TOYHOE 3HAYECHHE
pasmepa, B TOM YHUCJIE W M3-3a2 NOTPEIIHOCTH H3MEPECHUM.

KoHcTpykTOopckasi ciiyx0a ydacTByeT B BBIOOpPE H3MEPUTEIIBHBIX
CPEACTB TOJBKO MPABUIBHBIM HA3HAYEHHEM JOMYCKAEMBIX OTKIOHECHHUH
Ha pa3Mep JNETAIM C YYETOM IOTPEIIHOCTH U3MEPEHUM.

TexHoor, MOay4YnuB TEXHUYECKYH) JOKYMEHTAIMIO, IPOBOJMUT aHa-
M3 TOYHOCTH Pa3MEpOB U COBMECTHO C KOHCTPYKTOPOM JIOIOJIHH-
TEJIbHO KOPPEKTHUPYET HA3HAYEHHBIC JOMYCKH W IMPUHUMAKOT MPEAEIbI
JOMYCKAEMBIX MOTPENIHOCTENH HU3MEPEHUsS HCXOJs U3 HauboJiee SKOHO-
MHYHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

MeTtposor BbIOMpaeT KOHKPETHOE HW3MEPHUTEIBHOE CPEACTBO C
YYETOM YCJIOBUNM W3MEpPEHUS, OLICHUBACT CTEIEHb WX BIUSHUS U OIpe-
JENAeT BO3MOXHBIE MPEACIbHBIE MOTPEIIHOCTA MPHU CYIIECTBYIOIINX

YCIIOBUSAX, @ TaKXKe WX JOMYCTUMOCTh C TOYKH 3PCHHS BBIMOTHCHHSI
tpeboBanuit 'OCT 8.051 — 81.

Br100op yHUBepCAJbHBIX CPEICTB H3MEPEHUA

B mnactosimieit pabote mpeaycMaTtpuBaeTCsi BBIOOP KOHKPETHBIX

CPEJACTB H3MEPEHUM JIMHEHHBIX pa3MepoB (AUAMETPOB U JIJIMH) U OT-
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KJIOHEHUW B3aMMHOTO PAaCIOJIOKEHHUs (TOPIEBOr0 M pajvalibHOro Oue-
HUS) TI0 YEpTeXy JAeTalau, KOTOPbIM BbIAAETCA TmpenojaBarenem. Jlis
oOjeryeHusi 3TOM pabOThl B MOCOOMHM MPUBOIATCS TAaOIUIBI COCTaB-
nenHple Ha ocHoBe PJI 50 — 98 — 86. B Tabn. 11.1 mpuBeaeHsl moIyc-
KaeMbl€ TMOTPEUIHOCTA HW3MEPEHUM CTAaHKOBBIMU U3MEPUTEILHBIMU TPU-
OopamMu ¥ HOMEpa CpPEICTB M3MEpPEHUi, BbIOMpaeMbIX Mo Tadu. 11.6 B
3aBUCHUMOCTH OT HHTEpBaja pa3MepoB U, HEOOXOJIUMO 3aMETUTh, UTO
CTAaHKOBBIE CpPEJICTBAa HM3MEPEHUs] MPUMEHSIOTCS B JIaDOpATOPHBIX YcC-
JOBUSX M HA HHUX PEKOMEHJYETCS H3MEPSATh TOJBKO OYEHb TOYHBIE
uznenus. B Tabn. 11.2 npuBeneHsl JomycKaeMmble MOTPEIIHOCTA H3Me-
peHUIl W HOMeEpa CpEJCTB HU3MEPEHUW, BbIOMpaeMbix 1O Tabn. 11.6
OpU HCIOJb30BAaHUM HAKIAIHBIX CpEACTB u3MepeHuil. B tabm. 11.3
NPUBEACHBI  JOMYCKAaeMble IMOTrPEIIHOCTH H3MEPEHHl U  HoMeEpa
CpelcTB u3MepeHus no Tadnu. 11.7 mpu u3MepeHuH BHYTPEHHUX pas-
MepoB. B Tabn. 11.4 npuBeneHsl AOMyCKaeMble MOTPEUIHOCTH H3MEpe-
HUW W HOMEpa CpEICTB HM3MEpEeHHUsi BbIOMpaembiXx Mo Tadna. 11.6 mpu
U3MEPEHUH TIYOMH M YCTYNOB YHUBEpPCAJIbHBIMU CPEJICTBAMHU H3MEpe-
Hus. B Tabn. 11.5 mnpuBedeHbl O0mMycKaemble MOTPEIIHOCTH U HOMEpa
CpEICTB HM3MepeHHus BbIOMpaeMbIX Mo Tabdu. 11.6 mpu usMepeHuu pa-
TUATBHOTO W TOplieBOoro OueHuss moBepxHocTed. B Tabn. 11.6 mpuse-
JIEHbl CPEJICTBA M3MEPEHUS U ClIydyad UX MPUMEHEHUs], a TakKe Bapu-
aHThl UX UCIOJIb30BAaHUSI, HOMEpA ATUX CPEICTB U TMPHUBEIEHBI BO BCEX
OpEeAbIAYIIUX TaONHUIaX B 3aBUCHUMOCTH OT JIOMYCTHUMOUM MOrPENIHOCTH
u3Mepenusi. B Tabn. 11.7 mpuBeneHsl cpeicTBa HM3MEPEHUS U CIydau
UX TIPUMEHEHUS, & TAaKXKE BapHaHThl WX HCIOJb30BAaHUS TIPU HU3MEpE-
HUU BHYTPEHHHMX pPa3MEpOB, HOMEpa ATUX CPEJCTB NPUBEICHBI B TaOI.
11.3.
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Taonumall.l

HN3mepenne Hapy:KHBIX pa3MepoB CTAHKOBbIMHU
CpeACTBAMM H3MepeHuil

Jnamna3oHbl KBanureTst
Homunanensix 5 ‘ 6 | 7 8 ‘ 9 | 10 ‘ 11
pasMepoB, MM JlomyckaeMasi MOTPEeIIHOCTh M3MEPEHHUs, MKM/JOYCK, MKM
1, 4/4 1, 8/6 3/10 3/14 6/25 8/40 12/60
96,100 | 96, 106 | 9a,10a | 9a,10a | 7n,u,9a| 7r, 11a | 70, €,
156, 16a | 15a,206 | 118, 12a | 118, 12a | 11a, 12a | 13a, 326 | 13a,
Ho 3 21a,22a | 21a,25a | 15a,20a | 146, 15a | 13a, 14a| 356 356
25a, 30a | 30a, 33a | 32a, 36a | 20a, 32a 31,
33a, 34a | 34a, 360 36a
360
1, 6/5 2/8 3/12 4/18 8/30 10/48 | 16/75
96,100 | 96,10a | 9a,10a | 7x,9a | 7r,a, 11| 7B, 11a | 7a,e,
15a,200 | 1206, 15a | 11B, 12a | 10a, 118 | 13a, 14a | 13a, 14a| 35a
21a,25a|200,21a | 146, 15a| 12a, 136 | 31, 320 | 320, 350
CB.3 1m0 6 |30a,33a|3006,33a|20a, 32a | 146, 20a 3560
34a, 360 | 34a, 360 36a 31, 32a
328, 36a
2/6 2/9 4/15 5/22 9/36 12/58 | 18/90
96,100 | 96,10a | 7x,9a 7n,9a | 7r,11a | 76, 13a |7a, 35a
15a,206 | 15a,2006 | 10a, 118 | 11a, 12a | 13a, 14a 350
CB.6 10 10 | 21a,30a|21a,30a|12a, 136|136, 14a 320
33a, 34a | 33a, 34a | 140, 20a | 20a, 31
360 360 31, 32a | 32a, 36a
36a
2, 8/8 3/11 5/18 7/27 10/43 14/70 |30/ 110
96, 10a | 90, 10a | 7x,9a 7n,9a | 7m,11a | 76, 13a |7a, 35a
15a,206| 12a, 146 | 116, 12a | 11a, 13a | 13a, 14a 356
Cs. 10 mo 18 |21a,34a | 15a,20a | 136, 14a| 14a, 31 |326, 356
360 21a, 348 | 20a, 31 | 32a, 358
34a, 36a | 32a, 36a
3/9 4/13 6/21 8/33 12/52 18/84 |30/ 130
96, 10a | 7k, 9a 7n,9a | 7r,11a | 7B, 11a | 7a,35a --
CB. 18 mo 30 | 12a, 146 | 10a, 118 | 11a, 12a | 13a, 14a | 13a, 326
15a,200 | 12a, 146 | 1306, 14a | 31, 32a 356
21a, 32B | 20a, 32a | 20a, 31 358
34a,36a | 34a,36a | 32a,B
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Ta6muma 11.1. Tlponomkenue

Jnamna3oHbl KBanureTst
HomunanbHbIX 5 | 6 | 7 8 o | 10 [ 11
pazMepoB, MM |Jlonyckaemasi MOTPENIHOCTh M3MEPEHUS, MKM/IOIYCK, MKM
4/11 5/16 7/25 10/39 16/62 20/100 |40/ 160
7K, 9a 7n,9a |7n,u,9a| 7B,11a | 7a,35a | 7a, 35a
10a, 116|110, 12a | 11a, 13a | 13a, 14a
CB.30 no 50| 12a, 146 | 136, 146 | 14a,31 | 31,326
15a,20a | 20a, 31 | 32a, 0, 356
32a, 34a | 32a, 36a 350
4/13 5/19 9/30 12/46 18/74 30/120 40/
9a,10a | 7x,9a | 7r,1la | 7B,x, | 7a,35a | 7a,356 | 190
118,12a | 110, 12a | 13a, 14a | 11a, 13a
CB. 50 no 80146, 152|136, 146 | 31,32a | 14a, 31
20a, 21a | 20a, 326 358 320, 350
328, 34a | 34a, 36a
36a
5/15 6/22 10/35 12/54 20/87 30/140 50/
7x,9a | 7m,9a | 7r,a, 78,k | 7a,1la | 7a,35a | 220
10a, 118 | 116, 12a | 11a,13a| 11a, 13a | 13a, 35a --
CB. 80 mo 120 12a, 146 | 136, 146 | 14a,31 | 14a, 31
15a, 20a | 20a, 32B |32a, 0, B,| 32a,0
32B, 34a | 34a, 36a 356 356
36a
6/18 7/25 12/40 16/63 30/100 | 40/160 50/
7n,9a |7m1,u,9a| 7B, % 7B, € 7a 7a 250
118, 12a | 116, 136 | 11a, 13a | 11a, 13a -
Cs. 120 136, 148 | 140, 20a | 14a,31 | 14a, 31
no 180 20a, 33a 32a 32a
36a
7/20 8/29 12/46 18/72 30/115 | 40/185 60/
Cs. 180 7n,9a |7m,m,9a| 7r,a,9a| 7B, e 7a 7a 290
no 250 12a,20a | 116, 12a | 11a,32a | 11a, 32a -
33a, 36a 20a
8/23 10/32 14/52 20/81 30/130 | 50/210 70/
Cs. 250 7x,20a | 7r,20a | 7r,a 7B, € 7B, € 7a 320
no 315 21a, 33a 20a 32a 32a -
36a
9/25 10/26 16/57 24/89 40/140 | 50/230 80/
Cs. 315 7n,20a | 7mum 7r, a 7B,e | 7a,32a 7a 360
no 400 21a,33a|20a,33a| 20a 32a -
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Taonumall.2

N3mepeHune Hapy:KHBIX Pa3MepOB HAKJIAJAHBIMHM CpPeICTBAMHM HM3MepPeHUs

Jnamnazon KBanurersi
HOMMHAJIbHBIX 5 | 6 | 7 | 8 | 9
pasMepoB, MM | JlomyckaeMasi IOTPENTHOCTh M3MEPEHHSI, MKM/JTOTYCK, MKM
Jo 3 1, 4/4 1, 8/6 3/10 3/14 6/25
6r 6T 6B 6B 4B, 5B, 6a
Ce.3 10 6 1, 6/5 2/8 3/12 4/18 8/30
6r 6B 6B 6a 4a, 5B, 6a
2/6 2/9 4/15 5/22 9/36
8.6 20 10 0 68 6a 4a, 51, 6a | 4a, 5B
2,8/8 3/11 5/18 7/27 10/43
Ce. 10 20 18— 6B 4a, 51, 6a | 4a, 5B, 6a | 4a, 56
3/9 4/13 6/21 8/33 12/52
Cp. 18 1o 30 6B 6a, B 4a, 5r,6a | 4a, 5B, 6a | 4a, 50, 6a
4/11 5/16 7/25 10/39 16/62
€. 30 20 30 = G 55, 66 | 46, 58, 6a | 4a, 56, 6a | 4a, 5a
4/13 5/19 9/30 12/46 18/74
CB. 30 10 80 e T 5r 6m | 46, 58,60 | 4a, 56,6a | 4a, 5a, 6a
Cs. 80 mo 5/15 6/22 10/35 12/54 20/87
120 40, 60, B | 40, 5r, 66 | 40, 5B, 60 40, 50 4a, 5a, 6a
Cs. 120 mo 6/18 7/25 12/40 16/63 30/100
180 St, 6a 5B, 60 46, 56,60 | 40,50, 6a | 4a, Sa, 6a
Cs. 180 mo 7/20 8/29 12/46 18/72 30/115
250 Sr, 60 5B, 60 40, 5B, 60 | 40,506,606 | 4a, 50, 6a
Cs. 250 mo 8/23 10/32 14/52 20/81 30/130
315 60 40, 5B, 60 | 40, 5B, 60 | 4B, 5B, 60 | 4a, 50, 60
Cs. 315 o 9/25 10/36 16/57 24/89 40/140
400 60 40, 5B, 60 | 40, 58,60 | 40,50, 60 | 4a, 50, 6a
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Ta6muma 11.2. Ilpoxomkenue

Jnamna3on KBanurersi
HomuHanbpHBIX
pasMepoB, MM 10 11 12 13 14
Jonyckaemasi MOTPENIHOCTh U3MEPEHUS, MKM/JIOMYCK, MKM
Jlo 3 8/40 12/60 30/100 30/140 50/250
4a, 5B, 6a 4a, 5a 4a, 5a 4a 4a
Cp.3 10 6 10/48 16/75 30/180 40/180 60/300
4a, 5a 4a, 5a 4a 4a 4a
Cp.6 10 10 12/58 18/90 30/150 50/220 80/360
4a, 5a 4a, 5a 4a 4a 4a
Cs. 10 10 18 14/70 30/110 40/180 60/270 90/430
4a, 5a 4a 4a 4a 4a
Cs. 18 mo 30| 18/84 30/130 50/220 80/330 120/520
4a, 5a 4a 4a 4a 3
20/100 40/160 50/250 80/390 140/620
C8.30 10 50 4a, 5a 4a 4a 4a 3
30/120 40/190 60/300 100/460 160/740
Ce. 50 zo 80— =, 4a 4a 3 3
Cs. 80 mo 30/140 50/220 70/350 120/540 180/870
120 4a, S5a 4a 4a 3 3
Cs. 120 no 40/140 50/250 80/400 140/630 200/1000
180 4a, S5a 4a 4a 3,4a 2,4a
Cs. 180 mo 40/185 60/290 100/460 160/720 240/1150
250 4a, 5a, 6a 4a, 5a 3,4a 3,4a 3,4a
Cs. 250 no 50/210 70/320 120/520 180/810 260/1300
315 4a, 5a, 6a 4a, 5a 4a 4a 2,4a
Cs. 315 no 50/230 80/360 120/570 180/890 280/1400
400 4a, 5a, 6a | 4a, Sa, 6a 4a 4a 2,4a
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Taonumall.3

H3mepeHne BHYTPEHHUX Pa3MepoB

Jnamna3on KBanurersi
HOMHWHAJIbHBIX 5 | 6 | 7 8 9
pasmepoB, MM | JlomyckaeMasi TIOTPEITHOCTh W3MEPEHHSI, MKM/JIOMYCK, MKM
1, 4/4 1, 8/6 3/10 3/14 6/25
Ho 3
14 14 14 14 12
Ce.3 10 6 1, 6/5 2/8 3/12 4/18 8/30
78, 911 7B, Or 60, 7a, 9a 7a, 9a 9a, 11,12
Cs. 6 110 10 2/6 2/9 4/15 5/22 9/36
7B, 91 7B, 9r 60, 7a,9a | 5B, 6a,12 | 5B, 6a, 12
Ce. 10 10 18 2, 8/8 3/11 5/18 7/27 10/43
70, 8a, 9B | 60, 76,90 | 5B, 6a,12 | 5B, 6a,12 | 50,9a, 12
3/9 4/13 6/21 8/33 12/52
Ce. 18 10 30 e 5 1 66, 76,96 | 55, 6a, 12 | 55,6a,12 | 56, 11
4/11 5/16 7/25 10/39 16/62
Ce. 30 10 30 a6 05 1 58, 66, 7a | 58, 6a, 12 | 56,9, 12 | 56, 11
4/13 5/19 9/30 12/46 18/74
€. 30 210 80 g 55166, 8a, 9a | 6a,9, 12 | 46,55, 12 | 4a, 56, 11
Cs. 80 mo 5/15 6/22 10/35 12/54 20/87
120 60, 8a, 9a 60, 9a 40, 6a, 12 | 40, 6a, 12 | 4a, 50, 11
Cs. 120 mo 6/18 7/25 12/40 16/63 30/100
180 8a 6a, 8a, 12 | 6a, 11,12 | 406,56, 12 | 4a, 5a, 12
Cs. 180 mo 7/20 8/29 12/46 18/72 30/115
250 6a, 8a, 12 | 6a, 8a, 12 6a, 12 46, 50,12 | 4a, 5a, 12
Cs. 250 mo 8/23 10/32 14/52 20/81 30/130
315 -- 60, 8a 6a, 8a 4B, 50 4a, S5a
Cs. 315 no 9/25 10/36 16/57 24/89 40/140
400 8a 60, 8a 6a, 8a 46, 56 4a, S5a
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Tabnuna 11.2. [Ipogomkenue

Jnamna3on KBanurersl
Homumamemeix| 10 | 11 | 12 | 13 | 14
pasMepoB, MM |[lonyckaeMasi MOTPENTHOCTh M3MEPEHUs, MKM/JOMYCK, MKM
Jlo 3 8/40 12/60 30/100 30/140 50/250
11,12 11 11 11 11
CB.3 10 6 10/48 16/75 30/180 40/180 60/300
9a, 11,12 11 11 11 11
Ch.6 10 10 12/58 18/90 30/150 50/220 80/360
50, 11 Sa, 11 5a, 11 5a, 11 5a, 11
Cp. 10 10 18 14/70 30/110 40/180 60/270 90/430
50, 11 S5a, 11 S5a, 11 S5a, 11 S5a, 11
Ch. 18 110 30 18/84 30/130 50/220 80/330 120/520
50, 11 Sa, 11 5a, 11 5a, 11 3
Cs.30 10 50 20/100 40/160 50/250 80/390 140/620
5a, 11 5a, 11 S5a, 11 S5a, 11 2
Ch. 50 110 80 30/120 40/190 60/300 100/460 160/740
4a, 5a, 11 | 4a,5a,11 | 4a,5a,11 | 4a,5a,11 | 4a, 5a,11
Cs. 80 mo 30/140 50/220 70/350 120/540 180/870
120 4a, 5a, 11 | 4a,5a,11 | 4a,5a,11 | 4a,5a, 11 | 4a, 5a, 11
Cs. 120 mo 40/140 50/250 80/400 140/630 200/1000
180 4a, 5a,12 | 4a,5a,12 | 4a, 5a, 12 4a, S5a, 12 3
Cs. 180 mo 40/185 60/290 100/460 160/720 240/1150
250 4a, 5a, 12 | 4a,5a,12 | 4a,5a,12 | 4a,Sa, 12 3
Cs. 250 mo 50/210 70/320 120/520 180/810 260/1300
315 4a, S5a 4a, Sa 4a, Sa 4a, S5a 3
Cs. 315 mo 50/230 80/360 120/570 180/890 280/1400
400 4a, S5a 4a, 5a 4a, S5a 4a, S5a 3

56




Taonuumalld

HN3Mepenne riyOMH M YCTYNIOB YHUBEPCAJIbHBIMHU CPeACTBAMH

Jnanazon KBanuretst
HOMHHAJIbHBIX 5 | 6 | 7 | 8 | 9
pa3Mep0B, MM ﬂOHyCKaeMaH HOI‘pC].HHOCTB HSMCPGHI/I}I, MKM/I[OHYCK, MKM
o 3 1, 4/4 1,8/6 3/10 3/14 6/25
© 406 40a 402 402 386, 396
o3 1o 6 1,6/5 2/8 3/12 4/18 8/30
-2 A0 40a 40a 308 308 386, 398
2/6 2/9 4/15 5/22 9/36
CB.6 n0 10 40a 40a 308 398 386, 396
2.8/8 311 5/18 7/27 10/43
Cs. 10 no 18 40a 40a 398 386,396 | 386,396
3/9 4/13 6/21 8/33 12/52
Cs. 18 70 30 40a 40a 386,398 | 386,398 | 386,396
411 5/16 7/25 10/39 16/62
C5. 30 70 50 40a 308 386,396 | 386,396 | 386,39
4/13 5/19 9/30 12/46 18/74
CB. 50 z0 80 40a 398 386,396 | 386,396 | 386,39
5/15 6/22 10/35 12/54 20/87
CB. 80 10 120 =5 398 386,396 | 386,396 382, 39a
Cs. 120 10 6/18 7/25 12/40 16/63 30/100
180 40a 402 386,396 | 386,396 | 38a, 39
Cs. 180 110 7/20 8/29 12/46 18/72 30/115
250 = ~ ~ ~ ~
Cs. 250 10 8/23 10/32 14/52 20/81 30/130
315 = ~ ~ ~ ~
Cs. 315 10 9/25 10/36 16/57 24/89 40/140
400 = = ~ ~ ~
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Ta6muma 11.4 IponomkeHue

Jnanazon KBanurersl
HomuHab- 0 | 1 | 12 | 13 | 14
HPIX pasme- Jlonmyckaemasi MOTPENTHOCTh U3MEPEHUS, MKM/IOMYCK, MKM
pPOB, MM
Jlo 3 8/40 12/60 30/100 30/140 50/250
380,396 | 380, 3906 38a, 39a 38a, 39a 38a, 39a
Ce.3 10 6 10/48 16/75 30/180 40/180 60/300
380,396 | 380, 39a 38a, 39a 38a, 39a 38a, 39a
380, 390 ’ 38a, 39a ’ 38a, 39a
Cs. 10 mo 14/70 30/110 40/180 60/270 90/430
18 380,396 | 38a,39a 38a, 39a 38a, 39a 38a, 39a
Cs. 18 mo 18/84 30/130 50/220 80/330 120/520
30 380,39a | 38a,39a 38a, 39a 38a, 39a 37
Cs. 30 nmo 20/100 40/160 50/250 80/390 140/620
50 38a,39a | 38a,39a 38a, 39a 38a, 39a 37
Cs. 50 mo 30/120 40/190 60/300 100/460 160/740
80 38a,39a | 38a,39a 38a, 39a 38a, 39a 37
Cs. 80 mo 30/140 50/220 70/350 120/540 180/870
120 38a,39a | 38a,39a 38a, 39a 38a, 39a 37
Cs. 120 no 40/140 50/250 80/400 140/630 200/1000
180 38a,39a | 38a,39a 38a, 39a 38a, 39a 37
Cs. 180 mo 40/185 60/290 100/460 160/720 240/1150
250 -- -- -- 37 37
Cs. 250 no 50/210 70/320 120/520 180/810 260/1300
315 -- -- -- 37 37
Cs. 315 o 50/230 80/360 120/570 180/890 280/1400
400 -- -- -- 37 37
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Taonumall.s
N3mepenue paguajbHOr0 U TOPUHOBOr0 OMEHHMSI NMOBEPXHOCTEW

Homyck
Mxkm

Jlonmyckaemas
MOTPEIIHOCTh
U3MEpEHUs
MKM

JlnanazoH nuamMeTpoB HU3ME

DACMBIX HOBerHOCTeﬁ, MM

Jlo 50 |

50-280

80 — 160

| 160 — 250

CpenctBa u3MepeHus mno Taosm. 12

0,35

17T, 188, 221
24r, 26r, 27B
36y

17T, 188, 221
24r, 26r, 27B
36y

1,2

0,40

178, 188, 22r
23B, 248, 25T
268, 278, 36y

178, 188, 23B
248, 251, 26B
278, 36y

178, 188, 221
23B, 24r, 25T
268, 278, 36y

1,6

0,60

16T, 178, 211
228, 230, 248
25r, 29r, 36T

168, 178, 211
228, 230, 25T
268, 29r, 36T

168, 178, 211
228, 230, 25T
268, 29r, 36T

0,70

16r, 178, 211
228, 230, 248
25r, 29r, 36T

168, 178, 211
228, 230, 25T
268, 29r, 36T

168, 178, 211
228, 230, 25T
268, 29r, 36T

22r, 230, 248
36T

2,5

0,90

108, 168, 211
228, 230, 258
29r, 36T

108, 168, 21T
228, 230, 258
29r, 36T

168, 211, 228
230, 248, 258
29r, 36T

21n, x, 228
230, 248, 36T

108, 151, 168
21r, 228, 2306
298, 36T

108, 151, 168
21r, 228, 236
298, 36T

151,168, 211
228,230, 248
298, 36T

21n, x, 228
230, 248, 36T

1,4

98, 108, 151
168, 218, 298
36¢

98, 108, 151
168, 218, 298
36¢

108, 151, 16B
218, 228, 230
298, 36¢

108, 21B, €
228, 230, 36¢

1,8

98, 10B, 15B
20r, 218, €
298, 36¢

9B, 108, 158
20r, 218, ¢
298, 36¢

9B, 108, 158
20r, 218, €
298, 36¢

98, 108, 20r
21B, e, 36¢

9B, 108, 11e
12r, 158, 208
218, 296, 36¢

9B, 10B, 11e
12r, 158, 20B
218, 296, 36¢

9B, 10B, 11e
12r, 158, 20B
218, 296, 36¢

98, 108, 20r
21B, e, 36¢

9B, 10B, 11e
14r, 158, 20B
29a, 36p

OB, 10B, 11e
14r, 158, 20B
29a, 36p

OB, 10B, 11e
14r, 158, 20B
29a, 36p

9B, 108, 12B
208, 36p

10

3,5

9B, 10B, 11e
128, 141, 20B
29a, 36p

OB, 10B, 11e
128, 141, 20B
29a, 36p

OB, 10B, 11e
128, 141, 20B
29a, 36p

9B, 108, 12B
208, 36p

12

OB, 10B, 12B
13r, 148, 20B
29a, 36p

9B, 10B, 12B
13r, 148, 20B
29a, 36p

9B, 10B, 12B
13r, 148, 20B
29a, 36p

9B, 108, 12B
36p
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Ta6muma 11.5 Iponomkenue

Jonyckaemas | [lnamna3oH IHaMeTpOB H3MEPSAEMBIX NOBEPXHOCTEM,
Jlommyck |morpemHocTsb MM
MkM | mmepenust (o 50 | 50-80 | 80—160 | 160 -250
MKM CpenctBa u3MepeHusi mo Tadn. 12
7p, X, 9B, 7p, X, 9B,
7p’1’(‘)’B9B’ 108 108 | 7p,x, 98,
16 6 11r, 125, 138 11r, 128, 11r, 128, 10B
145. 292 13B 13B I1r, 128
’ 148, 29a 148, 29a
7p, X, 9B, 7P, X, 98, 7P, X, 98, 7p, X, 9B,
20 7 108 108 108 108
11r, 13s, 145 |10 138, 11T, 138, 11r
’ ’ 148 148
25 9 7, 11r, 138|710, 11r, 138 |71, 111, 13B|  7m, 111
30 9 7, 11r, 138 |71, 111, 138|700, 111, 138  7m, 111
40 12 71, 86, 11T | 71, 80, 11r | 71, 86, 11r | 7m, 86, 11r
13B 13B 13B
50 15 71, 8a 71, 8a 71, 8a 71, 8a
60 18 71, 8a 71, 8a 71, 8a 71, 8a
80 20 71, 8a 711, 8a 71, 8a 711, 8a
100 25 70, 8a 70, 8a 70, 8a 70, 8a
120 30 70, 8a 70, 8a 70, 8a 70, 8a
160 40 70, 8a 70, 8a 70, 8a 70, 8a
200 50 70, 8a 70, 8a 70, 8a 70, 8a
250 50 70, 8a 70, 8a 70, 8a 70, 8a
300 60 70, 8a 70, 8a 70, 8a 70, 8a
400 80 70, 8a 70, 8a 70, 8a 70, 8a
500 100 70, 8a 70, 8a 70, 8a 70, 8a
600 120 70, 8a 70, 8a 70, 8a 70, 8a
800 160 7c 7c 7c 7c
1000 200 TH TH TH TH
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CpeacrBa m3MepeHUsi HAPYKHBIX

Taonuumall.6

JMHEHHBIX pa3MepoB U OueHMU

HaumeHnoBanue u ciiyyau
MIPUMEHEHHUS

BapI/IaHTBI HCIIOJBb30BaHUA

JIunelika u3MepuTenbHas MeTaJlInye-
CKasl C LEHOW paeneHus | mm

[ns nuamazona pasmepoB g0 500 mm

[ranrenmmpkymu (LI — 1, DT — 1,
LTI - II, L] — IIT) ¢ oTcu€Trom mo
HoHMycy 0,1 mm

Jns nuanazona pasmepoB Ao 500 Mm

[raarenmupkymu (LLILL — 1, TLT — IIT)
¢ orcuéroM no HoHuycy 0,05 mm

Jns nuana3zona pazmepoB A0 250 Mm

Muxkpomertpsl rnankue (MK) c nenoit
nenenust 0,01 mpu HacTtpolike Ha
HYyJIb II0 YyCTAaHOBOYHOM Mepe

a) MukpoMeTpbl HaxOIsITCS B PyKax
6) MuKkpoMeTpbl HaxXOAATCS B CTOMKE

CkoOwl mnaukaropusie (CU) ¢ nenHoi
neneaus 0,01 mm

Knacc ucnonpesye-

Bun xoHTakTa
MBIX KOHIIEBBIX MEpP

JTH000H
10001
IUIOCKOCTHBIN
IUIOCKOCTHBIN
U JIMHenYa-
TBIN

W A~ B~ W

Mukpometpbl pbryaxkasie (MP u
MPU) ¢ uenoii aenenms 0,002 MM u
0,01 MM mIpu yCTaHOBKE Ha HYJb IO

YCTaHOBOYHOM Mepe U CKOOBI PHI-
gaxkaeie (CP) ¢ menoir aenenus 0,002
MM IIpU HACTPOWKE Ha HyJb MO KOH-
LIEBBIM MEpaM [JIMHHBI MPU HCIOJb-
30BaHUU Ha BCEM TIpejiesie u3Mepe-
HUS, KJIACC MPUMEHSIEMBIX KOHIIEBBIX

Mep 3

a) [Ipu pabGote Mepbl HaxonsTCs B py-
Kax

0) [Ipu pabote mpubOpHl HAXOIATCS B
CTOWKE WJIM OoOecreYnBacTCs Haa&xHas
TEIJIOU30JISIUSL OT PYK omeparopa

To ke mpu HACTpOMKE Ha HYJb IO

KOHIIEBBIM MEpaM JJIMHbI U HCMOJb-

30BaHUM oTcuéra Ha + 10 geeHusx
IITKAJIBI

B) By KOHTakTa MIOCKOCTHBIM W JIH-
HEW4aThIN

To ke mpu HacTpOWKE Ha HYJIb IO
KOHIIEBBIM MEPAM JUJIMHBI, UCIIOJIB30-
BaHuu orcuéra Ha * (1 —2) nenenu-
AX IIKaJbl U YETBIPEXKPATHOM H3MeE-

r) Bun xoHTakTa MIOCKOCTHBIA U JIU-
HEeN4YaThIi

PCHHUH, KJIIACC MCP 1
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Ta6muma 11.6 Iponomkenue

HaumenoBanue u citydan

Ne BapuanTsl ncnonp3oBaHus
IIPUMEHEHHUS
Hcnonp3yemoe mnepeMenieHue us3-

Nunukaropsl yacoBoro tuma (MUY u MCPHTCIRHOTO CTCPHA, MM
y a) 10
UT) ¢ uenoit nenenus 0,01 mm u 5) 5
npeaenoM msMmepenus ot 2 g0 10 mwm, B) 5

KJIacC TOYHOCTH |

r) 1
x) 0,1
e) 10
x) 5
3) 2
To xe kmacc toyHoctu 0 u) 1
K) 0,1
) 10
Nupuxatopsr wacoBoro tuna (MY u | m) 5
7 UT) c uenoit nenenus 0,01 MM u | H) 2
npeneaoMm usMmepeHus ot 2 go 10 Mm,| 0) 1
KJIACC TOYHOCTU |, IpU HM3MEPEHHUH | I) 0,1
OuneHuit p) 0,0
c) 10
T) 5
To ke kmacc Touroctu 0 y) 2
) 1
X) 0,1

NHaukatopsl pblyakHO-3y0OUaThie
(UPb u UPT) ¢ uenoit aenenus 0,01
MM M mpezaenom usmepenus 0,8 MM
MpU U3MEPEHUU OMEHUS

a) [Ipenen uzmepenus 0,8 MM
0) [Ipenen m3mepenus 0,1 mm
B) [Ipenen usmepenus 0,01 mm

['onoBku peryaxkHo-3youateie (2UIN) ¢
uenot nenenust 0,002 MM u mpeaenom
m3mepenus: +0,1 MM, ¢ HacTpoHKoit
[0 KOHIEBBIM MepaM JUIMHBI Ha JIIO-
0oe neneHue

a) YcTraHOBKAa B IITaTHUBBI

To ke HyJeBO€ JeleHHne

0) YcraHoBKa B CTOMKE
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Tabmuma 11.6 npogoinkeHue

HaumeHnoBanue u ciyyau
MIPUMEHEHHUS

BapI/IaHTBI HCIIOJBb30BaHUA

['onoBku peruakHo-3youateie (2UI)
c uenor nenenus 0,002 mm u mpe-

9 a) YCTaHOBKAa B IITaTHBBI
nenom usMmepenns +0,1 MM, mpu u3-
MEpeHUN OueHuM
['onoBku peraakHo-3youateie (11I)
¢ uenou genenus 0,001 Mmm u mpe-
nenom m3Mmepenus + 0,05 MM, ¢ Ha- a) YCTaHOBKAa B IITaTHBBI
CTPOMKOW IO KOHLEBBIM Mepam
JUIMHBI Ha J11000€ JeeHue
10 To >xe ¢ HacTpoiikoil Ha HyJieBoe |0) YCTaHOBKAa B CTOMKH, UCIIOJIB3YEMOE
JICJICHUE nepemenieHue + 0,05 mm
['onoBku peraakHo-3youateie (111)
c ueno nenenuss 0,001 mm u mpe- | B) YcTaHOBKAa B IITaTUBBI, HCIIOIb3Ye-
nenom uzmepenus + 0,05 MM, npu Moe nepemenienue 0,02 mm
M3MepeHun OueHui
Nuaukatopsl MHOTOOOOPOTHBIE Henonksyemoe HzepeMeLueHHe, i
(2ZMUI') ¢ nenowt menenus 0,002 mm 8 1
1 U MPENEIOM H3MEpPEHUs 2 MM B) 0.4
T) 2
To xe npu u3MepeHUH OueHUM 1) 1
e) 0,05
Nuaukatopsl MHOTOOOOPOTHBIE ) 1
(IMUI') ¢ nenout menenus 0,001 mm 6) 0.2
12 U NpenesnoM uzMepeHus 1 Mmm ’
To xe mpu u3MepeHUN OueHUM B) !
r) 0,05
["'0710BKM W3MEPUTEIBHBIC TMPY>KUH-
weie (10UITI, 10UTTIT) ¢ uenoi ge-| a) +0,3
|3 |fenus 0,01 Mmm u mpenenoMm usMepe-| 0) 0,3
Hust 0,3 MM
. B) +0,3
To >xe mpu U3MepeHUH OWEHMI
r) 0,3
l'onoBkK M3MEpUTENbHBIE TPYKUH-
Heie (SUI'TL, SUT'TIT') ¢ ueHoit nene-| a) +0,15
14
Hua 0,005 MM u mpenenom usmepe- | 0) 0,15
oug +0,15
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Tabmuma 11.6 npogoinkeHue

HaumeHnoBanue u ciyyau
Ne S — BapuanTel ncnonp3oBaHus
. |B) +0,15
14| To xe nmpu u3MepeHun OUCHUU ) 0.15
["'0710BKM W3MEPUTEIBHBIC TMPY>KUH-
weie (2UITI, 2UT'TIT) ¢ ueHoit nene-| a) +0,06
|5 | A 0,002 MM u mpepnenom usmepe- | 0) 0,06
Husa + 0,06 Mmm
. |B) +0,06
To xe mpu u3MepeHUH OueHUM r 0.06
['0710BKM W3MEPUTEIBHBIC TMPY>KUH-
ueie (1UITI, 1UTTIT) ¢ ueHoit nene-| a) +0,03
16 | HHA 0,001 MM u mpegnenom usmepe- | 0) 0,03
Hust +0,03 mMm
T 6 . B) +0,03
0 € MpU U3MEpPEeHUH OueHUui r) 0,03
l'onoBkK M3MEpUTENBbHBIE TPYKUH-
ueie (OSUI'TI) ¢ uenot neneHust | a) +0,015
17 0,0005 mm u mipenenoMm uzMmepeHus | 0) 0,015
+0,015 Mmm
T 6 . B) +0,015
0 € MpU U3MEpeHUH OueHuu r 0,015
l'onoBkK M3MEpUTENbHBIE TPYKUH-
Heie (02UI'TI) ¢ ueno aeneHus a) 10,006
18 0,0002 MM u mpenenoM uMepeHus | 0) 0,006
+ 0,006 MM
T 6 . B) +0,006
0 € MpU U3MEpPeHUH OueHui r 0,006
['0710BKM H3MEpUTENbHBIE MPYKUH-
veie (O1UI'TI) ¢ ueno aeneHus a) +0,004
19 0,0001 mm u mpenenom usMepeHus | 0) 0,003
+ 0,004 MM
T 6 . B) +0,004
0 € MpU U3MEPEHUH OWEHUH r) 0,003
["'0710BKH HW3MEpUTENbHBIE MPYKUH-
Hele MajorabaputHeie (2UIIM) ¢ | a) +0,1
20 nenon aenenust 0,002 Mmm u mpere- | 0) 0,06
namMu u3Mmepenus +0,1 mm
To xe npu u3MepeHUH OueHui B) 0,1
r) 0,06
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Tabmuma 11.6 npogoinkeHue

HaumeHnoBanue u ciyyau

Ne BapuanTel ncnonp3oBaHus
MIPUMEHEHUS
Hcnonb3zyemoe nepeMenieHue, Mym
l'onoBkM M3MEpUTENBbHBIE TPYKUH-
Hple Majorabaputheie (1MIIM) ¢ | a) +0,05
nenort aenenus 0,001 mm u mpene- | 6) 0,03
namu u3mepenuss + 0,05 mm
21 B) +0,05
To >xe mpu U3MepeHHH OWEHMI r) 0,03
1) YcTaHOBKa B CTOMKH
To xe mpu u3MepeHUH OueHUil c ¢) £0.05
YMEHBIICHHBIM H3MEPUTENIbHBIM YCH- PR
aueM UMY ) 0,03
["'0710BKM H3MEpUTENbHBIE MPY>KUH-
Hble MajorabapuTHbIE ¢ HOpMaJjb-
HBIM H3MEPUTENIBHBIM YCHUIINEM a) +0,025
(OSUTIM) ¢ uenori aenenmst 0,0005 | 0) 0,015
22 MM W IpEeAeIaMu U3MEpPEHHUs
+0,025 Mmm
B) +0,025
To xe npu u3MepeHUH OueHui r) 0,015
1) YcTaHOBKAa B CTOMKH
["'010BKH H3MEpUTENbHBIE MPYKUH-
HblE€ MajorabapuTHbIE C YMEHbILIEH-
HBIM H3MEPUTEIBHBIM YCUIHEM
(OSUTIMY) cpueHOﬁ Ileﬂe}I]{I/I}I 0,0005 2) 0,025
23 MM U MpefellaMi U3MEpEHUus
+0,025 Mm
0) 0,025
To xe mpu u3mMepeHun OUEHMIA B) 0,015
['0710BKM H3MEpUTENbHBIE MPYKUH-
Hele manorabaputHsie (02UIIM u | a) +0,01
02UIIMY) c uenoit nenenusi 0,0002 | 6) 0,006
24 | u npepenamu msmepenus 0,01 mm
B) +0,01
To xe npu u3MepeHUH OueHui r) 0,006
1) YcTaHOBKAa B CTOMKH
['onoBKM M3MEpUTENbHBIE MPYKUHHO-
. a) +0,1
55 | onTHYECKHE (1IT) ¢ uewnoit nenmeHus 6) 0.1

0,001 MM u mpenenamu U3MEpPEHUS
0,025 Mmm
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Tabnuua 11.6 npopomkeHue

HaumenoBanne u ciydan

No BapuaHTsl ucCnonb30BaHUS
IPUMEHEHUS
Hcnonszyemoe nepeMeneHme, MM
25 To >xe mpu W3MepeHUH OWEHU B) +0,1
r) 0,1
['0710BKM H3MEpUTENIbHbBIE MPYKUHHO-
ontuueckue (05I1) ¢ meHoit nmeneHus| a) +0,05
26 0,0005 Mmm u mipenenoMm uzMmepeHus | 0) 0,05
0,1 mm
To >xe mpu u3MepeHUn OuEHU B) 0,05
P P r) 0,05
['onoBKM M3MEpPUTEIBHBIE MPYKUHHO-
ontudeckue (02I1) ¢ meHoit nenmenus| a) +0,02
0,0002 MM u mpenenoMm u3MepeHus | 0) 0,02
27
0,02 MM
To xe mpu uzmMepeHun OueHUI B) 0,02
P p r) 0,02
['onoBKM M3MEpPUTEIbHBIE MPYKUHHO-
ontuueckue (01IT) ¢ menoit nenmenus| a) +0,01
0,0001 MM u mpenenom u3MepeHus | 0) 0,01
28
0,024 MM
To xe mpu uzmMepeHun OueHUI B) 0,01
P p r) 0,01
IIpenen wusmepe-
['0510BKM W3MEpUTEIBHBIE PBIYaXKHO- Llena neneHus —
npyxuHHele ¢ neHou aenenus 0,001
a) 2 MKM
(0,002) MM © TpenenoM U3MEpEHUs 0,08 mm
29 0) 2 MKM
0,04 (0,08) MM Tpu uU3MepeHUUu Owue- 0,04 mm
. B) 1 MKM
Huil. [lonoxxeHne roJIOBKH TOPU30H- 0,04 mm
. T) 1 MM
TAIBHOE, IIKAJION BBEPX 0,02 Mmm
OntuMeTp BEpPTUKAIbHBIM, ONTUMETP Hcnons3yemoe nepeMelieHue, MM
TOPU3OHTAIBHBIN, MAIlIMHA U3MEPH-
tenpHas (MU3M) ¢ neHoi neneHus +0.1
30 a) ’
0,001 MM 1 mpenesoM H3MEpPEHUS IO 6) +0,06
mkane 0,1 MM, npu u3MepeHun Mme-
TOJOM CpPaBHEHUS C MEPOM

31

MUKpOCKOTIBI MHCTPYMEHTAIbHBIC
(6onpias W Mamas MOJEIH)

IIpenensl u3mMepeHuss Majaou MOJIENH:
75 %25 MM, 6onpmonn Moaean 150x50
MM
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Tabmuma 11.6 npogoinkeHue

HaumenoBanue u ciryuan

Ne BapuanTtsl ncnonp3oBaHus
[IpumMeHeHus
®opma neranu | MeTton u3MepeHus
39 MI/IKpOCKOHLI HU3MCPUTCIBHBIC YHU- a) ITnockas HpOGKL{HOHHHﬁ
BepcabHbIC 0) | Hunuuapuue- | IIpoeKUUMOHHBI
B) cKast OceBoro ceyeHust
Mammuna usmepurensHas (MI3M) npu
1 a0COJIIOTHBIX H3MEpPEHUsIX 2)
To e Npu OTHOCUTENBHBIX H3MEpE- )
HUAX
JIMMHHOMEDBI: TOPU30HTAIbHBIN U
BEPTUKAIBHBIM MPU aOCOJNIOTHBIX |a)
34 U3MEpPEHUAX
[Ipu oTHOCHUTENBHBIX H3MEpPEHUsX |0)
a) Yeenuuenue 10 kpar
35 [IpoeKTOpsl M3MEPUTENBHBIE 0) YBenuuenue 20 kpar

B) YBenuuenue 50, 100, 200 kpat

36

[Ipubopbl MoOKa3bIBaIOIINE C HUHAYK-
TUBHBIM TpeoOpa3oBaTesieM ¢ Tepe-
MeHHOM 1eHou aenenwms: 0,1;0,2;0,5;
l m 2MKM m mpenenamMu U3MEpPEHHUs
+3,+6, £15, £30 u +£60 Mmxkm npu
pabore ¢ oAHMM MpeoOpa3zoBaTeIeM

a)
0)
B)
r)
)

e)

Knacc

YcTanoBka KMJT

Llena nenenus
MKM

[IItaTuBnl

[ItaTuBel

Croiiku

[UF I VG G U W W NO T NS T NS T )

p—

Croiiku |2 pas.
2 pas.
2 pas.

2,0
1,0
0,5
0,2
2,0
1,0
0,5
0,2
1,0
0,5
0,2
0,1
0,5
0,2
0,1
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Tabmuma 11.6 npogoinkeHue

HaumenoBanue u cityyan

Ne BapuanTtsl mcnons3oBaHus
[Ipumenenus
eHa Jerne-
YcraHoBka Kaace : HI/II;
KM/
) MKM
p [IITaTuBEI 2,0
c)
. 1,0
36 To xe mpu w3MepeHUH OUEHUI T) 0.5
y) 0.2
b) 01
X) ’
1) Croliku 0,2
0,1
37 [ranrenrmybunomep (LI) ¢ orcué-
ToM 1o HoHuycy 0,05 mm
['myGuHOMEpBl MUKPOMETPHUUECKHE
38 | (I'M) mpu abCOIIOTHOM METOJIE W3- |a)
MepeHus
To ke mpu U3MEpPEHHH C HACTpPOM- )
KOM MO YCTaHOBOYHBIM MeEpaMm
['my6unomepsr unankatopusie (') Hcnonb3yemoe nepeMemeHne, MM
C HACTPOWKOM MO yCTaHOBOYHOU
a) 10
39 Mepe
To xe ¢ HACTpPOWKOW MO KOHIEBHLIM | 0) 0,1
MepaM JUIMHBI B) 0,02
['my6unomepsl unaukatopusie (I'M)
Ipy 3aMeHe OTCUETHOTO YCTpOMCTBa
W3MEPUTEIIbHOM TOJIOBKOW C ILIEHOU
40 | memenus 0,001 MM u u3MepeHUn ¢

HACTPOMKON 10 OJO0KaM KOHIIEBBIX
MEp JIMHBI

To ke mpu 4YETBIPEXKPATHOM H3MeE-
peHuu ¢ mepedbopkoi Oyoka mpu
KOKJIOM H3MEpPEeHUHU

[Ipumedanusa: Hltatuel nipu uzmepeHuu A0 250 MM ¢ JUaMETPOM KO-
JoHHB 30 MM ¥ HamOOJBIIMM BbUIETOM ToJIOBKH a0 200 MM (LI — 11H,
IM — 11H), cBpimue 250 MM ITaTUBBI C AUAMETPOM KOJIOHHBI HEe MeHee 50
MM U HauOoJbIIMM BbUleTOM rosioBku g0 500 mm (III - 11B, IIIM — 11B);
croiku ¢ npenenamu usmepeHud 0 — 160 mm n 0 — 100 Mm 1 1ramerpom
koJionkn He MeHee 50 MM u He MeHee 30 MM cootBeTcTBeHHO (C—1II M C
— ).
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N3mepenne BHYTpPEHHHX

Taonumall.7

JIMHEHHBIX Pa3MepoB

HaumeHnoBanue u ClIy4au

Ne BapuanTel ncnons3oBaHus
IPUMEHEHHSI
1 JIuHeku M3MepUTeNbHbIE METaJlIH-
YECKUE
[ranrenuupkyau (I — 1, IITI -
) 1, LI — II, IIIT — [IT) ¢ orcuérom mo
HoHMycy 0,1 mm
[ranrenimpkynn (LT — I, I —
3 | IIl) ¢ orcuérom mo HOHmMycy 0,05
MM
a) Mukponapa ycTaHaBIMBAETCS I10
4 HyTtpomepsr MUKpOMeTpUYIECKHE YCTaHOBOYHOU Mepe
(HM) c Benuuunoit orcuéra 0,01 Mm| 0) Attectyercsi pasmep coOpaHHOTO
HyTpoMmepa
Hytpomeps! nHpkatopusie (HI) a) Ucnonb3yercs ];ZCB X0/l WHJUKATO-
S |1eHOW AeleHus OTCUETHOIO YCTPOM- 6) Mcromssyeres 0,1 My xojia
crBa 0,01 MM
B) Ucnonp3yerca 0,03 Mmm xona
HyTpomepsl unankaropusie (HH) Hcnonp3yeMoe IepeMelieHie, MM
IIpU 3aMEHE OTCUYETHOIO YCTpOMCTBa
6 u3MmeputenbHou Tosyokoit (UI') ¢ | a) 0,1
nenot nenenus 0,001 mm wmm 0,002 | 6) 0,03
MM
Hyrtpomepsl ¢ nieHou neneHus OT-
cuétHoro yctporctea 0,001 MM u | a) 0,1
7 0,002 MM Cc yCTaHOBKOHM MO KOHIIe- | 0) 0,01
BBIM MeEpaMm
C yCTaHOBKOW MO yCTaHOBOYHBIM | B) 0,01
koabelaMm (o 160 mm)
OnTtumerpsl U JAJIUHHOMEPHI TOpU- 2)
30HTAJIbHBIC, U3MEPHUTEIbHBIC MAIIH-
Hbl C IICHOW JAENIeHUsI OTCUETHOTO
8 | ycrpoiictea 0,001 MM ¢ ycTaHOBKOM
10 KOHIIEBBIM Mepam
C yCTaHOBKOW MO yCTaHOBOYHBIM 5)

KOJIbLIAM
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Ta6muma 11.7 Iponomkenue

HaumenoBanue u cityuan

Ne BapuanTel ncnons3oBaHus
PUMCHCHHMSI
[TneBMaTuueckue mpoOKU C OTCUET- Juametp DIBHEI 5830p MENAY
N IpoOKOW M OTBEPCTHUEM, MM
HBIM NPUOOPOM C TIeHOW jeneHus |
MKM M HAaCTPOWKOM II0 YCTaHOBOY- 2) 0,04 0,06
? HIE)IM KOJIb aMy 0) 0,03-0,04
I B) 0,02 — 0,03
To >xe mpu 1eHe aeneHusi npudopa | r) 0,02 - 0,03
0,5 MxMm 1) 0,01 —0,02
To xe mpu meHe aeneHus npudopa
10
0,2 MKM

11 MUKPOCKONBI MHCTPYMEHTAIbHBIE

MHUKpPOCKONIBI YHHUBEPCAIBHBIE H3ME-
12 PUTEIIbHBIE TIPU HUCIIOJIB30BAHUU
IITPUXOBOM TOJIOBKU

[TpuGopsl ¢ 37EKTPOHHBIM HMHIUKA-
13 | TOpoM KOHTaKTa MpH HACTPOMKE IO
KOHIIEBbIM MepaM 0 kiacca

[Tpubop ¢ 371EKTPOHHBIM HHIUKATO-
POM KOHTAKTa JII U3MCPCHUS IOUa-
14 | merpa MaybIX OTBEPCTHH NpPHU Ha-
CTpOiiKe 1O KOHLEBBIM MepaM JUIu-
Hel 0 kracca
[Ipuwmedanu s lraarenmupkynu LHL-1T u IUI-III nmeror HmxHUR mpe-

nen usmeperus 10 MM, HyTpomepsl HMHAMKAaTOpHBIE 6 MM. IIpn mcnonb3oBa-
HUW JUIsI YCTAaHOBKM Ha pa3Mep KOHIIEBBIX MEp, BMECTO MHMKpPOMETPOB, IIpe-
JieNbHAsl TOrPEIHOCTh YMEHbIIaeTcss Ha 2 — 3 MkM. [Ipm ucnosb3zoBaHumn
YCTaHOBOYHBIX Kouiel, auamerpoM 120 — 160 MM mpenenbHas MNOrPEIHOCTh

yMeHbIIaercss Ha 1 —2 MKM.

KpoMe nuHEHHBIX pa3MepoB AeTalell M BEIUYMH PaJAHAIBHOTO U
TOPLIEBOrO OMEHUSI HEOOXOIUMO, TaK)K€ KOHTPOJIUPOBATh 3HAUYEHUS Iapa-
METpPOB (OPMBI U IIEPOXOBATOCTU MOBEPXHOCTU. DTHU MapaMeTpbl KOHTPO-
JUPYIOTCSI C TOMOILBIO CIIEIUAIBHBIX U3MEPUTEIBHBIX TPUOOPOB, HEKOTO-
pbl€ MOJIETTU KOTOPBIX MPUBEACHBI B Ta0M. 19.
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Bb100p cpeacTB H3MepeHHs MapaMeTPOB 3y0UaThIX KOJIecC

Ecnun Ha ueprexe ykazaHbl TapaMeTphl 3y0UaToro kosieca, KOTOpbIE
HEO0OXOAMMO U3MEPUTH B JAHHOM KOHKPETHOM cClly4ae, TO U3MEpPUTEIbHBIE
CpelicTBa BBIOMPAIOTCS HCXOMASl U3 HEOOXOJIMMOCTH HM3MEPEHUS HMEHHO
3TUX [1ApaMETPOB.

Opnnako B OOJBIIMHCTBE CIIyYaeB YKa3bIBA€TCS TOJIBKO CTENEHb TOY-
HOCTH, Hanpumep 8-B unu 8-7-6-Ba. Torga xoHTpoJep MOXKET BbIOPATH
M00bIe TIOKa3aTeNld, TaK 4TOObl MPOKOHTPOJHUPOBATH BCE HOPMBI TOUYHO-
CTH:

— HOPMbI KHHEMaTUYECKON TOYHOCTH;

— HOPMBI IIJTABHOCTU PadOThI 3y0UaThIX KOJIEC;

— HOPMBI KOHTaKTa 3yObeB 3yOUaThIX KOJIEC B Iepeaye.

— HOpMBI OOKOBOTO 3a30pa.

KunemaTn4yeckyro TOUYHOCTh MOKHO BBISIBUTH U OLIEHUTH 110 OJTHOMY
u3 10 BapuaHTOB, cojepKalux TpeOOBaHUS K OJTHOMY WJIM JIBYM Iapa-
MeTpam (cMoTpu Tabia. 11.8). Onun mapaMmeTp TPUHUMAETCS JJISI HOPMU-
pPOBaHUA B TE€X CIyyasx, KOT/a OH OJUH BBISABIISIET KUHEMATHUYECKYIO TOY-
HOCTb (1. 1. 1,2,3,10 Ta6. 11.8) win oTHOCUTCS K TPyOBIM KojecaM (II. 1. 8,
9 1ab. 11.8). Bo Bcex OCTaJIbHBIX CIIy4asiX PErjJiaMeHTUPYIOTCS TPeOOBaHUS
K MOrPEIIHOCTAM, PacCMAaTPUBAEMbIM B PaAUalbHOM M TaHTEHIIMAIbHOM
HaIpaBJICHUHU.

Ucxons u3 cTeneHr TOYHOCTH 3yOUaTtoro Kojieca, HEOOXOJIUMO BHI-
OpaTh OJIHY WJIU JBE MPOBEPKH U B3ATh COOTBETCTBYIOIIEE CPEACTBO U3ME-
penusa. Ilapamerp wu3MepeHHs PEKOMEHAYETCS BBIOUpATh HCXOMAS U3
UMEIOIINXCS HA MPEIIPUATUN CPEACTB U3MEPECHMUS.

Hamnpumep, ecnu umeeTcs KUHEMATOMETpP IJisl U3MEPEHUs] KHMHEMa-

TUYECKOW MOTPEIIHOCTH 3y04aToro Kojeca, TO PEeKOMEHAYETCS U3MEPSTh
/

mapamceTp Fir , KaK HanoOoJIee MOJIHO XapaKTCpI/IBYIOH_[I/Iﬁ KMHCMATHYCCKYTO

norpemHocTb. Ho Takue mpuOopsl CPaBHUTEIHLHO PEIKH, MOATOMY dYallle
UCIIOJB3YIOT HOpMaJIeMEPhl, OMEHUEMEPHI M HAKJIaJHBIE IIArOMEPHI, KaK
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HanOoJIee MPOCThIE U PaCIPOCTPAHEHHBIE CpeACTBA U3MepeHus. 1 ucnomis-
3YIOT ITOKA3aTeNd corjiacHo 2, 3, 6 u 8 myHkTam Tadmmier 11.12.

Toxxe camoe OTHOCUTCS U K MOKa3aTelisiM MIaBHOCTU paboThl 3y0ya-
ThIX Kojec (cM. Taba. 11.9.

Taonwumall.8
IToxka3zaTes M KHHEMATHYECKOW TOYHOCTH

YcnoBHOE
No Hopmupyemsie nokasarenu o0o3HaueHNE Crenenu
- TOYHOCTH TOYHOCTH
[Tokazarens | [domyck
3y0OuaTsle Koseca
1 HaubonbIimas kuaeMatudeckas / F / 3.9
MOTPEIIHOCTh 3y04aToro Kojeca 1r 1
) HakorieHHas morpentHocTh 11ara ¥ HaKoIl- For F, 3.6
JICHHAs TIOT'PEITHOCTD K I1aroB Fokr Fox
3 | HakomuieHHast MOTpeLIHOCTD 1Iara Fpr Fp 7,8
4 [TorpeurHocts 00KaTa U pagnaibHOE Fer F. 3.3
Ouenue 3y0yaToro BeHIa F,, F,
Konebanue mmmubl o0miel Hopmanu 51 Fowr F,,
5 |konebaHuMe M3MEPUTEIBHOIO MEXKOCEBOI0 F // F / 3-8
paccTosiHMs 32 OAMH 000POT KoJjeca ir i
Konebanue niuHbl 00111ei HOpMau
FVWF FVW
6 |u paguanpHOEe OuWeHHe 3y04YaToro F F 5-8
BEHIIa rr r
[TorpemHocTs 0OKaTa U KonebaHue U3Mepu- F F
cr Cc
7 |TEIBHOrO0 MEKOCEBOI'O PACCTOSHMSA 3a OJUH F // F // 5-8
000poT KoJIeca ir i
3 Konebanue H3MEpPUTENHHOIO MEXKOCEBOTO /Il F /I 9-12
paccTosiHMS 32 OJIMH 000POT Koseca Ir 1
PaguansHoe 6uenue 3youaToro
9 BeHIa | F, 9-12
3yOuatbie mepeaaun
10 Haubounbas HakorieHHas F/ F/ 3.8
HOTPEIIHOCTD TEPEIayuH ior io
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IToka3aTe/n MUIABHOCTH PadOThI 3y04aThIX KOJIEC

Taonumall9

O6o3HaueHMe Crenenu
No Hopmupyembie mokasarenu, TOYHOCTHU
B KOMILTCKCHI [Tokazarens | Jomyck
3yOuaTeie Koyeca

1 MecTHasi KMHEMaTHYeCKasi MOTPEITHOCTh { / f / 3.3
KoJieca ir i
[{uxnudeckas MOTPEMIHOCTh 3yOII0BOM

2 £, 3-8
4aCcTOTHI KoJieca
[{ukaryeckass MOTPEIIHOCTh 3y04aToro

3 fr | % 3-8
Kojeca

4 OTKJIOHCHHE 11ara 3areTUICHUS U fobr fob 3.3
MOTPEIHOCTH Mpodus 3yoa £ f;

5 OTKI0OHEHHE IIara 3aleluieHus U OTKIIO- foor fon 3.8
HEHUE II1ara fotr £

6 Konebanne n3mMepurearHOr0 MEKOCEBOTO // f // 5_ 10
paccTOsIHUSI Ha OJTHOM 3y0e Ir 1

7 | OTKIOHEHHME 1Iara 3arerIeHus fobr fon 9-12

8 | OTkJIOHEeHME 11ara four fo 9-12

3y06uateie mepepeaayn
MecTHasi KHHEMaTHYeCKasi TTOTPEITHOCTh f / f /

9 |u UMKIMYEcKas TMOTPEIIHOCTh 3yOII0BOM lor 10 3-8
YaCTOTHI MepeIadun fozor frz0

10 | Hukauyeckast MOrpenIHOCTh MepeIaun for o 3-8

HopMbl KOHTakTa OTpa)karOT TOYHOCTH IPHUIIETAHHS MMOBEPXHOCTEU

3Y6BCB COIIPsAKCHHBIX KOJICC B IICpCaayc. I[J'Iﬂ MOBBILICHUS U3HOCOCTOMKO-

CTH W JOJITOBEYHOCTH 3y0YaThIX CHJIOBBIX Iepeiad HeOOXOJMMO, UYTOOBI

MOJTHOTAa KOHTAKTa COMPSKEHHBIX OOKOBBIX IMOBEPXHOCTEW 3yObeB ObLia

HauOosplel. [ 3a7aHus HOPM KOHTakTa 3yObeB MOKHO BOCIOJIB30-

BaThCsl OJHUM U3 CEMH CIIOCOOOB yKazaHHBIX B Ta0d. 11.10.
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Taonumumall.l0

Iloka3aTe/im HOPpM KOHTAKTa 3yObeB

Ob6o03HavyeHue Crenenu
No Hopmupyemsie nokaszarenu, TOYHOCTH
B KOMITJICKCHI [Tokazarens | Jomyck
Koco3yOrie u mpsiMmo3yOble 3yOuaTsie Kojieca
1 | IlorpemHoCTh HampaBiaeHUs 3y0a Fg, Fg 3-12
CyMMapHasi TOTpeuIHOCTh KOHTaKTHOM
2 Fix: Fx 3-12
JTMHUH
Koco3y0bIe 3y04aTeIe Komeca ¢ &g,
OOJIBIIMM WM PaBHBIM yKa3aHHOMY B Tabsuue 11.11
[IpoobHOE OTKIIOHEHUE OCEBBIX IIaroB F F
3 |HO HOpMaIXM W CyMMapHas MOTPENIHOCTb Fl:xnr FI:X" 3-9
KOHTAKTHOM JINHUU kr k
[IpoobHOE OTKIIOHEHUE OCEBBIX IIaroB F £
4 |mo HOpMalM M OTKJIOHEHHWE IIara 3alell- Pxnr pb 3-9
fpbr ff
JICHUS
3yOuatsle nepenayn
5 He mapaiiensHOCTh Ocell M TPEKOoC Ocei f., f, 312
3y0uaThIX KoJiec fyr fy

6 | CymmapHOE MATHO KOHTAKTa

3-11

7 |MruoBeHHOE€ IISITHO KOHTAaKTa

3-11

[TokazaTenu KOHTaKTa 3yObeB KOCO3YOBIX KOJIEC YCTAaHOBJIEHBI B 3aBHCHU-
MOCTH OT T'PAaHUYHBIX 3HAYEHUN HOMHHAJIBHOTO KOA(PUIMEHTa OCEBOTO Iepe-
KPBITHS €, 3HAYCHUS KOTOPBIX IPUBEACHBI B Ta0I. 11.11.

Taonumall.ll

CTeneHb TOYHOCTH 1TO0 HOPMAM KOHTAKTa 3 4 5 6 7 8
I'paHnyHbIC 3HAYCHHUS HOMHHAIBLHOTO KO-

P 125 [ 125 | 1,5 | 20 | 25 | 3,0
s¢duImeHTa 0ceBOro NEPEKPHITUS £y

I[OHYCK&GTCSI OLCHMUBATh TOYHOCTDH 3y6an0r0 KoOJICCa 11O CyMMap-

HOMY HWJII MTHOBEHHOMY MATHY KOHTaKTa €ro 3yObeB C 3yObsSIMU U3MEPH-
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TeJIbHOro KoJieca. [Ipy olleHKe HOPMBI KOHTAKTa 3yObEB IMPEAIOUYTUTEIb-
HBIM SIBJISIETCS CYMMapHO€ MSTHO KOHTAKTA.

Jlnst ompeneneHuss HOPM TOYHOCTU KOHTAKTa 3yObE€B MOXHO BbI-
OpaTh: KOHTPOJb MATHA KOHTAKTa, WM MPOBEPKY HAMpaBJICHUS 3y0a, WIH
KOHTPOJIb MOTPENTHOCTH (POPMBI U PACTIONOKEHUSI KOHTAKTHOW JuHUU. 1
BBIOpPATH MO CIIPABOYHUKY COOTBETCTBYIOLTUIN TTPHOOP.

Hanpumep, xonomep monenu bB-5034 npeanazHaueH 11 KOHTPOJIS
IOTPEUIHOCTH HampasiaeHus 3y0a Fp,, MpsAMo3yObIX M KOCO3yOBIX KOJIEC C
XOJ0M BUHTOBOW JMHUM CBbIIe 200 MM, moayneMm oT 1 go 10 Mm u nua-
MeTpoMm oT 20 110 400 MM.

[Ipu m3mepenun mokazareneil OOKOBOTO 3a30pa HEOOXOIUMO TOM-
HUTb, YTO MPU HCIOJIb30BAHUHU B KauecTBE 0a3bl HAPYKHOU MOBEPXHOCTHU
3yObeB, KaK B CiIyuyae U3MEPEHUS BEJIUUYMHBI CMEIIEHUS] UCXOJHOTO KOHTY-
pa WIKM TOJNIIHUHBI 3y0a Mo XopJe, HEOOXOAMMO MEePECUUTHIBATh TAOJIUUHOE
oJIe JIOIyCcKa 3y04aToro Kojeca Ha MPOU3BOJICTBEHHOE, C YUETOM JIOIyC-
Ka Ha pa3Mep W OMeHHUs JuaMeTpa OKPYXHOCTH BepiiuH. [Ipu koHTpose
OTKJIOHEHUS JJIMHBI OOIIEH HOpPMalau C MOMOIIBI0 HUHIUKATOPHOIO WIIH
MUKPOMETPUYECKOTO HOpMaJieMepa 3TOro He TpedyeTcsi, HO He0OXOAUMO
UMETh Ha0Op KOHIIEBBIX MEP JJTMHBI JJIs1 HACTPOMKK HOpMasieMepa.

HomeHnknatypa cpencTB M3MEpeHHs] MapaMeTpPOB 3yOUaThIX KOJeC
JOBOJIBHO 00MmMpHA. OHM OTJIIMYAIOTCS TOYHOCTHIO, KOHCTPYKIIMEH, quara-
30HOM HU3MEPSAEMBIX BEJIMYMH. Psii mpuOOpOB 1JIsi U3MEPEHUS MapaMeTPOB
3y04aThIX KOJEC, BBIMYCKAEMbIX OTEYECTBEHHON MPOMBIIUICHHOCTHIO,
npuBeseH B Tabm. 11.12.

CyllecTBYIOT YHUBEPCAIbHBIE CPEACTBA U3MEPEHUS, KOTOPHIE IO-
3BOJISIIOT M3MEPSTH Cpa3y OO0JbIIOE KOJUYECTBO IMApaMEeTPOB TOYHOCTHU
3y0UaThIX KOJIEC.

Takue mpubopsl yI0OHBI B IKCILTyaTalldd U TMO3BOJISIIOT KOHTPOJIH-
poBaTh 3yOUaThie KoJieca C BHICOKOM TOYHOCTBIO, OJJTHAKO OHHM PEJIKO IMPHU-
MEHSIIOTCS U3-3a CJI0KHOCTH KOHCTPYKITUU U BBICOKOW CTOMMOCTH.
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Taonuumall.l2

CpencrBa nusmMepenusi 3y0uarbix KoJiec

KonTponupyemsbie N3mepsiemblie konéca Ilena
Monenn
IIapaMeTPEI Moaynb, MM ‘ [uamerp, MM | JCICHUSA
[TpubGops! 17151 N13MEpPEHUs KWHEMAaTHUYECKOW MOTPETHOCTH
BB-5058 Flp. £, 1-8 20-320 | 1,5"-96"
bB-5094 / / 1-8 20 - 320 " "
FB-5083 Fior- Tior 021 s-200 | "0
Mesxocemepbl
MII-160M /¢l 0,15-1 5-200 1 MxkM
Mir400y | Fir- fir Eqrrgs Bory 75 20-320 2 MkM
OBOJBBEHTOMEPHI
bB-5062 frr, Fr 4-12 20 - 340 0,1 —2 MM
K9V-M £ 1-10 20 - 320 1 MxkM
BB-5057 fr 0,21 5-120 0,1 —2 MKM
buennemepsbl
b-10M F 1-10 70 - 360 1 MKkM
25004 " 0,2-3 5-200 0,1 — 1 Mxm
[ITaroMeps! 111 ©3MEPEHHUSI 11ara 3aleIJIeHUs U Pa3HOCTH IIaroB
bB-5070 2-30 ot 20 1 MxkM
21704 fobrs Tper 10— 50 - 1 MKM
21802 2-10 - 1 MKM
[Tpubopsl 17151 M3MEpEHUs: CMEUIEHUSI UCXOJJHOTO KOHTYpa
23500 2-10 - 10 MKkM
23600 E 4-16 - 10 MKkM
23700 s 10 — 28 - 10 MKkM
23800 22 - 50 - 10 MKkM
3ybomepbl — IpUOOPHI ISl U3MEPEHUs TOJIIUHBI 3y0a
23900 1-16 - 10 MxM
bB-5085 Ecs 2-32 - 10 MKkM
I113-18 1-18 - 0,05 mm
Hopmasiemepsl

bB-5045 ot 1 W=0-120 S MKM
bB-5046 oT 2 W =150 -300 5 MKM
bB-5081 oT 3 W=20-120 S MKM
bB-5082 Ewmrs Evwrs Ewr oT 3 W =50 -300 5 MKM
22202 oT 2,5 W=150-700] 2—10 MkM
22002 ot 0,3 W=0-25 2 MKM
22102 0,3-1 W=25-50 2 MKM
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Tabnumall.l3

Bbinyckaemblie B HACTOsIIIIee BpeMsl CPeICTBA U3MepPeHM I

[Ipenenst
Ilena nenenus
Haumenosanue Mapka, pazmep U3MEpPEHUs N
MM
[IITaHr€eHUHCTPYMEHT

I 1-125 /0,1 0-—-125 0,1

I 1-125 /0,05 0-125 0,05

I 1-150 /0,1 0—150 0,1

HIIT I-150 /0,05 0—-150 0,05

LTI 11-250 / 0,05 0-250 0,05

LlITanrenmpKy S I 111-400 / 0,1 0 —400 0,1
¢ HOHHyCOM LTI I11-500 / 0,1 0—-500 0,1
TOCT 166-89 I 111-630 / 0,1 0-630 0,1
HIIT 111-800 / 0,1 0—800 0,1

HIIT I11-1000 / 0,1 0-1000 0,1

HIIT I11-1600 0—-1600 0,1

HIIT I11-2000 0—-2000 0,1

HIIT I11-3000 0—3000 0,1

HIIT I11-4000 0—4000 0,1

0-150 mm 0—150 0,01

[IITaHreHuupKyIb 0-200 MM 0-200 0,01
U poBoi 0-300 MM 0—-300 0,01
0-500 mm 0-500 0,01

H1P-250 0—-250 0,1

I1P-400 0—400 0,1

[tanrenpeiicmac 1P-630 0-630 0,1
I'OCT 164-90 HIP-1000 0—1000 0,1
HIP-1600 0—-1600 0,1

IP-2500 0—-2500 0,1

[lItanrenrny6unomep | LIT-160 0-160 0,1

MukpomeTpsl

MK25 0-25 0,01

MKS50 0-50 0,01

MK75 0-75 0,01

MK100 0-100 0,01

MK125 0-125 0,01

MuKpoMeTpbI MKI150 0-150 0,01
FTaKHe MK175 0-175 0,01
FOCT 6507-90 MK200 0-200 0,01
MK225 0—225 0,01

MK250 0—-250 0,01

MK275 0-275 0,01

MK300 0-300 0,01

MK400 0—400 0,01

MKS500 500 0,01

77




Ta6muma 11.13 Tponomkenue

[Ipenensr
Ilena nenenus
HaumenoBanue Mapka, pazmep M3MEPEHUS N
MM
MukpomeTpsl MP 25 0-—25 0,002
pBIYaKHbBIE MP 50 25-50 0,002
['OCT 4381-87 MP 75 50—75 0,002
MP 100 75100 0,002
MPU125 100 — 125 0,002
MPU150 125 -150 0,002
MPH200 150 — 200 0,002
MPH250 200 — 250 0,002
MPH300 200 —300 0,002
MP11400 300 — 400 0,01
MPH500 400 — 500 0,01
MPI1600 500 — 600 0,01
MPI700 600 — 700 0,01
MPHS800 700 — 800 0,01
MPI1900 800 — 900 0,01
MPH1000 900 — 1000 0,01
MukpomeTpsl MJIS 0-5 0,01
JIMCTOBBIC MJI10 0-10 0,01
I'OCT 6507-90 MJI25 0-25 0,01
MukpoMmeTpsl MBM25 0-25 0,01
CO BCTaBKaMH MBMS50 25-50 0,01
JUIs U3MepeHusi pe3b- | MBM75 50-175 0,01
Obl MBM100 75 - 100 0,01
r'OCT 50190-92 MBM125 100 — 125 0,01
MBM150 125 -150 0,01
MBM175 150 - 175 0,01
MBM200 175 -200 0,01
MBM?225 200 — 225 0,01
MBM?250 225 -250 0,01
MBM275 250 -275 0,01
MBM300 275 -300 0,01
MBM325 300 —325 0,01
325-350
MBM350 0,01
Mukpometp asns MBII25 0-25 0,01
MSTKHX MaTepHaIOB
MuxkpomeTpsl Tpyo- MT25 0-25 0,01
HbIE 0-15
T'OCT 6507-90 MTIS 0,01
Muxkpometp MH-10 0-10 0,01

HACTOJILHBINA
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Tabmuua 11.13 [Iponomkenue

Hpenenst LleHa meneHuUs
HaumenoBanue Mapka, pazmep U3MEpEHHS
MM MM
CkoObI
CP 25 0-25 0,002
CP 50 25-50 0,002
Ckoba CP 75 50-75 0,002
phIUaKHas CP 100 75-100 0,002
CP 125 100 — 125 0,002
CP 150 125-150 0,002
CH25 0-25 0,001
Cxo6a unaukatopuas | CHU50 0-50 0,001
I'OCT 11096-75 CH100 50-100 0,002
CH200 100 — 200 0,002
CH300 200 — 300 0,01
CH400 300 —400 0,01
CH500 400 — 500 0,01
CH600 500 — 600 0,01
CH700 600 — 700 0,01
CHU850 700 — 850 0,01
CH1000 850 — 1000 0,01
I/ISMGPI/ITCHLHBK? T'OJIOBKH
ComoBKa 1 Ul +0,05 0,001
U3MEpPUTEILHAA PhI- 2 1T = £0.1 0,002
Ja)KHO-3yOuaras M;ZC 00patHoif mKa- 0,05 0,001
0
1 MUT' 0-1 0,001
2 MU' 0-2 0,002
MI/IKpOKaTOp 02 UI'TIB +6 0,0002
05 UT'TIB +15 0,0005
2 UT'TIB +60 0,002
5 UT'TIB +150 0,005
Wuaukarop yacosoro | 1-MYT 0-1 0,01
tuna FOCT 577-68 2-M4T 0-2 0,01
3-U4T 0-3 0,01
NY-02 6/ymika 0-2 0,01
MNY-02 ¢ ymikom 0-2 0,01
NY-10 6/ymka 0-10 0,01
NY-10 c ymkom 0-10 0,01
NY-25 0-25 0,01
NY-50 0-25 0,01
Nuaukatopsl NPb 0-0,8 0,01
pBIYaKHO-3yOUaThIe HPT 0-0,8 0,01
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Ta6muma 11.13 Tponomkenue

[Ipenesnsr
Llena nenenust
HanmenoBanue Mapka, pazmep U3MEpPEHUs M
MM
KoHn1ieBbie Mephl 1JIMHBI
Nel (83 mepnr) 0,5—-100
Konuebie Mepbl Ne2 (38 mep) 1-100
JUTMHBI CTaJIbHbBIC, Ne3 (112 mep) 1= 100
HaGOpeI Ne4 (11 mep) 22,01
I'OCT 9038-90 — 2
Ne5 (11 mep) 1,99 -2
Ne6 (11 mep) 1-1,01
Ne7 (11 mep) 0,99 -1
Ne8 (8 mep) 125 - 500
Ne9 (10 mep) 100 — 1000
Nel0 (20 mep) 0,1 -0,29
Nell (43 mep) 0,3-0,9
KonueBsie Mepbl Nol3 (11 mep) 5100
Hﬂgm’" CTATBHEIC, Nel4 (38 mep) 10,5 — 100
?’ggg”;%g_% Nel5 (29 mep) 1,005 — 10
Nel6 (19 mep) 0,991 — 1,009
Nel7 (19 mep) 1,991 — 2,009
Ne20 (23 mepni) 0,12-3,5
Ne21 (20 mep) 5,12-100
Ne22 (7 mep) 21,2 —-175
KoH1ieBbie MepbI Nel (83 mepnn) 1,005 - 100
JUTMHBI, TBEPABII Ne2 (38 mep) 1,005 — 100
cIIaB, HAOOPHI Ne3 (112 mep) 1,005 — 100
Ne6 (11 mep) 1-0,01
Ne7 (11 mep) 0,99 — 1
Nel2 (74 mepsi) 1,005 -5
Nel6 (19 mep) 0,991 — 1,009
Mep]':,l YIJIOBBIE Nel (93H.IT) 10° — 100°
MPU3MATHYECKHE, No2 (33murt.) 10° —100°
HaOOPBI Ne3 (8mt.) 10° —90°
I'OCT 2875-75 Ne4 (8r.) 15°10" — 90°
HyTtpomepsl
HyTpomep 106 10— 18 0,002
VHIUKAaTOPHBII 109 18 =50 0,002
154 50100 0,002
155 100 — 160 0,002
156 160 — 260 0,002
Hytpomep HH-10 6-10 0,01
VHJIUKATOPHBII HU-18 10-18 0,01
I'OCT 868-82 HU-50 18 — 50 0,01
HH-100 50100 0,01
HU-160 100 — 160 0,01
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Ta6muma 11.13 Tponomkenue

[Ipenenst
Llena nenenust
HanmenoBanue Mapka, pazmep U3MEpEHU M
MM
Hytpomep HU-250 160 — 250 0,01
VHUKaTOPHBIN HU-450 250 -450 0,01
I'OCT 868-82 HH-700 450 —700 0,01
HH-1000 700 — 1000 0,01
Hytpomep HM-50-75 50-75 0,01
MUKpoMmeTpuueckuii | HM-75-175 75 -175 0,01
HM-75-600 75 — 600 0,01
HM-150-1250 150 -1250 0,01
HM-600-2500 600 — 2500 0,01
HM-1250-4000 1250 — 4000 0,01
KommiekT obpasmo- | 929-2
BBIX W YCTaHOBOY- | 931-1
HBIX KOJEL UL HYT- | 50
pOMEPOB
['mybunoMepsl
['myobunomep unnu- | I'HM-100M 0-100 0,01
kar. [OCT 7661-67
I'mybunomep mux- | TM100 0-100 0,01
pom. 'OCT 7470-92
CTOlKHM ¥ IITaTUBBI
Croiikn nns uamepu- | C-11IM 0-100
TEJIbHBIX FOJIOBOK C-IVM 0-250
IITaTuBsl It HI-1TH 0-250
U3MEPUTENbHBIX I-11B 0-630
TOJIOBOK HI-11 0-200
I'OCT 10197-70 IIM-ITH 0-250
[[IM-11B 0-630
LIM-II1 0—-200
Croiika 15 CTM
YHHUBEpCalbHast
Croiika ru0kas MC29
CpenctBa n3MepeHHs napaMeTpoB HIEPOXOBATOCTH
[TopTratuBHBIi Pocket Surf - III ot 0,02 1o 6,3 Ra 0,01MxM
npoduomerp (CIHA) | Ra, Rz, Ry
IlexoBoit Perthometer M1 ot 0,02 10 25 Ra 0,01MKM
npodusorpad (OPI) | Ra, Rz, Ry
o Perthometer M2 ot 0,02 mo 25 Ra 0,01 MxM
IIepeHocHBII Re Rz R S
npoduorpad (OPT) 1 > A =
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Ta6muma 11.13 Tponomkenue

[Ipenenst
Llena nenenust
HanmenoBanue Mapka, pazmep U3MEpEHU M
MM
Monynbhast kommnblo- | Perthometer Concept ot 0,02 mo 100 Ra 0,01MxM
Te- Bce nmapamertpsl
pPHU3UPOBaHHAs CUCTE-
Ma JUTst KOHTPOJIS IIie-
POXOBAaTOCTH, KOHTY-
pau
Tornorpaduu moBepx-
HOCTEUTEN
[TpubGops! 17151 3y0UaThIX KOJIEC
HITanren3ybomep 1113-18 1-18 0,05
1113-40 1-40 0,05
MukpomeTpudecKkuit M325 0-25 0,01
HOpMaJileMep M350 0-50 0,01
I'OCT 6507-90 M375 0-75 0,01
M3100 0-100 0,01
Hopmanemep bB - 5045 0-120 0,005
BB - 5046 50-300 0,005
BB - 5081 20-120 0,005
BB - 5082 50-300 0,005
3ybomep cMeleHHs 23500 m2—10 0,01
23600 m4-16 0,01
Buenuemep b-10M m1—-10,d70—-360 0,001
Mesxocemep MII-400Y m1-10,d20-320 0,002
DBOJIBLBEHTOMED K3Y-M m1-10,d20-320 0,001
ITpeobpazoBarenu
NunyxTuBHBIE M-022-02 +1 0,001
npeoOpa3zoBarenu M-022-03 +1 0,001
M-023-02 +5 0,001
M-028-01 + 15 0,001
M-022-0311 + 1 0,001
PactpoBbie 19500 0,001
npeoOpa3zoBarenu 19510 0,001
19511 0,001
Cuctema mudpoBas 9801-01 0,001
pactpoBas 9601-02 0,001
9801-03 0,001
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ITociienoBaTe/IbHOCTH BHINIOJIHEHHSI PA0OTHI

1. Ilpoananu3upoBath YepTeK AETANM HMCXOMIS U3 TOYHOCTU pa3Mme-
POB M B3aWMHOTO PACIIOJOKEHUSI MOBEPXHOCTEM.

2. HoMuHanbHBIE pa3Mepbl W BEJIUMYMUHBI JIOMYCKOB 3alUCh B Ta0-
muny (cmoTpu (Gopmy oOTu€ra). 3aUCh OCYLIECTBISICTCS, HAYMHAs C
caMOro TOYHOIO pa3Mepa B TMOPSAKE YMEHBIIEHUS TOYHOCTH, 10 CBO-
OOJHBIX pa3MepOB BKIIOYUTEIHHO.

3.3a"HecTd B Ta0NMIly MOMYCKH PAaJHAIBHOTO W TOPIIEBOTO Oue-
HUS, €CJIM OHM HMMEIOTCS U MapaMeTphl IEPOXOBATOCTH MTOBEPXHOCTH.

4.Tlo wumeromumcst tadbmumam Ne 11.1 u 11.3 onpenenutps momyc-
TUMbIE TOTPEIIHOCTH HW3MEPEHHS B 3aBUCUMOCTH OT BEJIWYUHBI JI0O-
MyCKa, KBAJINTETA M BEJIWYMHBI HOMUHAJIBHOTO pa3Mepa.

5.B 3aBucumoctd OT KOH(pUrypamuu, rabaputoB AeTaid U Tpedo-
BaHUM K METOJIMKE BBIMOJHEHUS HM3MEPEHUM CleAyeT PEelIUTh BOIPOC
0 BBIOOpPE HAKJIAJHOTO WJIM CTAaHKOBOTO cCpencTtBa u3Mmepenwus. [lo Tab-
aumaM Ne 11.6 u 11.7 BeIOpaTh HEOOXOAMMBIE H3MEPHUTEIBbHBIEC CPEJICT-
Ba JUIsI KOHTPOJIsA pa3MepoB W OWEHUN M 3aHeCTH WX B Tadmuiy. s
OTpeIelIeHUs] TUIIOPa3Mephbl BRIOPAHHOTO CPEACTBA MOJIb30BATHCA TaOIH-
e 11.13. B Tabnuiy Takke 3aHOCHM BCIOMOTATENIbHBIE CpEJCTBa
(CTOMKHU, IITATUBBI) U CPEACTBO I U3MEPEHUS IIEPOXOBATOCTU MOBEPX-
HOCTH.

6. Eciiu koHTpoupyemas Jietalib 3yo4aToe Kojeco 1o tadauiam 11.8,
11.9 u 11.10 BbIOpaTh KOHTPOJIUPYEMBIC MOKa3aTeau U mo Tadmune 11.12
BBIOpATh MPUOOPHI AJIT UX KOHTPOJIA.

7. B BBIBO/IaX OTPa3UTh CI0KHOCTh KOHTPOJISI JJAHHOMU JIETalu.

8. Opopmuts oTu€T MO padote. K 0TUETY NPUIOKUTH YEPTEXK KOH-
TPOJIUPYEMOM JIeTau.
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PopMa npPoOTOK0Ja BHIOOPA CPEACTB U3MEPEeHHIt

I'pynna

®. 1. O.

PabGora Ne 40

Br100p yHUBEpCAIBHBIX CPEJICTB U3MEPEHHUS JINHEN -
HBIX pa3MepoB 10 500 MM

PesynbTaThl BBIOOpA CPEACTB U3MEPEHUS

HomunanbHbeI pazmep

WJIN KOHTPOJIMPYEMBIN

napamMeTp u 00o3Ha-
YEHUE TOYHOCTH

Benuuuna
TOITyCKa
Ha pa3Mep
WJIM Tapa-
METpa,
MKM

Jlonyctumas
IOTPEIIHOCTD
U3MEpEHUs,
MKM

CpeacrBa u3MepeHUi

BriBoibl 110 pabote
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[Mpunoxkenus

Taonumalll

3Hauyenue HopMmaabHbIX pasMepoB (I'OCT 6636-69%)

Pan Pasmep, mm
= E 1,0 1,6 12,514,063 | 10| 16 | 25 | 40 | 63 | 100|160 |250|400
<
a2
% 1,212,013,2(50(8,0| 12|20 | 32| 50| 80 |125{200|320|500
a2
1,111,828 (45]7,1| 11 | 18|28 |45 | 71 [110[180|280|450
% 1,41223,6(56[90]| 14|22 |36 | 56|90 |140(220|360| -
~ 1,05/ 1,71 2,6 | 42 |6,7(10,5| 17 | 26 | 42 | 67 | 105|170|260 |420
1,15/ 1,913,048 |75(11,5] 19 | 30 | 48 | 75 | 120|190 |300 | 480
1,312,134 153[85| 13|21 |34 |53 |85 |130{210(340]| -
1,512,4|13,8/60[95| 15|24 |38 |60 |95 |150({240|380]| -
Taoaumgall2
Jonyckaembie norpemHoctu usmepenusi, Mkm (I'OCT 8.051-81)
HomunannHbie KBAJIUTETEI
PAMEPEL MM e T 7 T8 [ 9 J10 | 11 |12 |13 |14 ] 15] 16 | 17
10 3 1,8 3 3 6 8 | 12 120 ] 30 | 50 | 80 [ 120|200
CB. 3 106 2 3 4 8 | 10 | 16 | 30 | 40 | 60 | 100 | 160 | 240
CB. 6 no 10 2 4 5 9 | 12 | 18 | 30 | 50 | 80 | 120200 ] 300
Cs. 10 no 18 3 5 7 10| 14 | 30 | 40 | 60 | 90 | 140 | 240 | 380
Cs. 18 0 30 4 6 8 |12 118 130 |50 | 70 [120] 180|280 | 440
Cg. 30 0 50 5 7 11016 | 20 | 40 | 50 | 80 | 140|200 | 320 | 500
Cs. 50 no 80 5 9 | 12 ] 18 | 30 | 40 | 60 [100 | 160 | 240 | 400 | 600
Cg. 80 no 120 6 | 10 | 12 | 20 | 30 | 50 | 70 |120 | 180 | 280 | 440 | 700
CB.120 no 180 7 [ 12 116 | 30 | 40 | 50 | 80 |140 | 200 | 320 | 500 | 800
CB.180 no 250 8 | 12 | 18 | 30 | 40 | 60 | 100|160 | 240 | 380 | 600 {1000
CB.250 10 315 | 10 | 14 | 20 | 30 | 50 | 70 | 120|180 | 260 | 440 | 700 {1100
CB.31510400 | 10 | 16 | 24 | 40 | 50 | 80 | 120|180 | 280 | 460 | 800 |1200
CB.400 1o 500 | 12 | 18 | 26 | 40 | 50 | 80 | 140 {200 [ 320 | 500 | 800 {1400
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HOPMbI TOYUHOCTHU HUWJIUMHAPUYECKHUX 3YBUYATBIX KOJIEC
Taonumalld

HOprl KHMHEMATHYeCKOi TOUHOCTH MWINHAPUYIECCKUX 3)76anle KoOJIeC 1Mo

T'OCT 1643-81, mxm (nokazateau F;/, F,, Foy, Fc,, Fi)

- F/ F, Fow Fe F/

g JlenurenbHbld quameTp d, MM

g Mouyﬂb m, Cs. Cs. Cs. Cs.

H

MM Jo | 125 | o | 125 | Jlo | 125 | o | 125

2 Ao 4001 125 | o | 125 | n0 | 125 | 20 | 125 | no

= 400 400 400 400

h

@) MKM
CB. 1.0 10 3.5 25 | 36 36 | 50
CB. 3.5 10 6.3 28 | 40 40 | 56

6 k. 6.3 10 10.0 Fptfe | gy | 45 | 10| 28 | 16| 28 1 4o | 3
Cs. 10.0 10 16.0 - |1 50 - 171
Cs. 1.0 10 3.5 36 | 50 50 | 71
CB. 3.5 10 6.3 40 | 56 56 | 80

7 |CB. 6.3 10 10.0 Frtfe | 45 | g3 | 22 ] 40 | 22 | 40 ) 5 | g9
Cs. 10.0 10 16.0 -7 - | 100
Cs. 1.0 10 3.5 45 | 63 63 | 90
CB.3.5 710 6.3 50 | 71 71 | 100

8 1cs. 63 10 10.0 Fetfe | 56 1 go | 28 | 20 | 28 | 50 | ¢ | 112
Cs. 10.0 10 16.0 -1 90 - | 125
CB. 1.0 10 3.5 71 | 80 90 | 112

o |CB.-351063 Foap | 80 [100| ) ) | 112 140
Cs. 6.3 10 10.0 PP 190 | 112 125 | 160
Cs. 10.0 10 16.0 - 125 - 1180

F/ — jomyck Ha KHHEMATHYECKYIO TIOIPEIIHOCTh 3y0UaToro Koueca;

F, — nomyck Ha paguansHoe OMeHne 3y0uaToro BeHIa;

F,y — nomyck Ha KojiebaHue JUIMHBI 00IIe HOpMau;

F¢— nomyck Ha mOTpenrHocTh 00Kara;

F{ — nomyck Ha Ko1e6aHHe H3MEPHTEIEHOI0 MEKOCEBOTO PACCTOSHHS.
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Taomnumalls

HOpMLI KHMHEMATHYeCKON TOUHOCTH MUJIHHAPHUICCKHUX 3y6anmx KoJIeC 1Mo

I'OCT 1643-81, mxM (nmoka3zateian Fp, u Fp,)

Hns Fp, — nnvHa 1yT IENUTENBHONU OKPY)KHOCTH L, MM
CgB.20 CB.32 CgB.50 Cg.80 Cs. 160 |CB.315
é 1o 32 10 50 1o 80 no 160 (mo 315 |mo 400
o | B
= 5 st Fp — nenutenbHbIi auametp d, MM
= 5 | Monyne m,
<
4 o MM
= o
2|8 Cs. 12,7| CB. 20,4 | CB. 31,8 | CB. 50,9 |CB.101,8 |CB. 200,5
é«) o 10 20,4 | no 31,8 | 1050,9 | mo 101,8({mo0 200,5 |mo 401,1
MKM
6 Orlmol6 | 20 22 25 32 45 63
Fpi
7 |wmm | Ot 1 go 25 28 32 36 45 63 90
F
8 P 10r1 025 40 45 50 63 90 125

Fp;, — nomycK Ha HAaKOIUIEHHYO MOTPEUIHOCTD K 111aros;
Fp— nomyck Ha HAKOTJIEHHYO MOTPENIHOCTD I1ara 3y04aTroro Kojeca.

[IpuwMeuyanue. [Ipu orcyTcTBUU crienuanbHbIX TpeOOBAHUMN JOMYCK Fp, Ha3HAaYa-
€TCs I JUIMHBI AYTH JACIUTEIbHON OKPY>KHOCTH, COOTBETCTBYIOMIEH 1/6 4acTu uuc-
na 3yObeB 3y0OuaToro kojeca (WU AyTd, COOTBETCTBYIOIIEH OmkaiiiieMy OoJblieMy
[[EJIOMY YHCITy 3yObEB).

Taonumall6

Moayan 3youarteix kosec mo 'OCT9563-60, mm
Psan 1 1,251 1,51 2 | 2,5 3 4 | 5|6 8 | 10 | 12 | 16
Pam2 1,125 1,5 | 1,75(2,25| 2,75 | 3,5 |45|55]| 7 9 11 | 14 | 18
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Taomnumall7

Hopwmbl Ii1aBHOCTH PadoThl HWIMHAPUYECKHX 3y0UaTHIX KOJIeC

/ /A
(moxasaresu £, feu from fis fir)

: 5 fon fon fi Vs
g JenurenbHblil quametp d, MM
Z |Moayas m, Cs. Cs. Cs. Cs. Cs.
: MM Jo | 125 | Ho | 125 | Ho | 125 | Ho | 125 | Ho | 125
= 125 mo | 125 | mo | 125 | mo | 125 | mo | 125 | nmo
q:, 400 400 400 400 400
@) MKM
Orlmo3.5 | 18 | 20 | +£10 | £11 |+9,5| 10 | 8 9 14 16
CB.3.5m06.3| 22 | 25 | £13 | £14 | £12 | £13 | 10 11 18 | 20
6 CB.63m010| 28 | 30 | 14 | £16 | £13 | £15 | 12 13 | 20 | 22
Cs.10p0o16| — | 36 | — | £18| — | £17| — | 16 | — | 25
Orlmo3.5 | 25 | 30 | £14 | £16 | £13 | £15 | 11 13 | 20 | 22
CB.3.51m06.3| 32 | 36 | £18 | £20 | £17 | £19 | 14 16 | 25 | 28
! CB.63m010| 36 | 40 | £20 | £22 | £19 | £21 | 17 19 | 28 | 32
Cs.10g0o16| — | 50 | — | £25| — | £24 | — | 22 | — | 36
Orlmo3.5 | 36 | 40 | £20 | £22 | £19 | £21 | 14 18 | 28 | 32
CB.3.5106.3| 45 | 50 | £25 | £28 | £24 | £26 | 20 | 22 | 36 | 40
8 CB.63 1010 50 | 60 | £28 | £32 | £26 | £30 | 22 | 28 | 40 | 45
Cs. 10016 | — | 71 | — |36 | — |[£34 | — | 32 | — | 50
Orlngo3ds5 | — | — | £28 |32 | £26 | £30 | — | — | 36 | 40
CB.3510063] — | — | +36 | +40 | £34 |38 | — | — | 45 | 50
? CB,63m010| — | — [+40 | +45 | £38 | #42 | — | — | 50 | 56
Cs.10g0l6| — | — | — | 50| — | £#48 | — | — | — | 63

f{ — IOTyCK Ha MECTHYI0 KHHEMAaTHUUYECKYIO IMOTPEUTHOCTh 3y04aToro Kojeca;

fp: — TpenenbHbIe OTKIOHEHUS 111ara;

fp» — TIpEACIIbHBIC OTKIIOHEHUS II1ara 3aneryIcHus;

Jy— IOIIyCK Ha MOTPEIHOCTh Npoduis 3y0a;

1/ — nomyck Ha KoneGaHHe H3MEPUTEIBHOTO MEKOCEBOTO PACCTOSIHHS HA OHOM 3Y-
oe.
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