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Tema: BbiOop nHCTpYMEHTA JIJIsl Pa3IMYHBIX BUIOB CIECAPHBIX PabOT
Heas padorsi: HayunTbcss mpaBHIBHO BBIOMpATh MHCTPYMEHT JJISl PA3IMYHBIX BHJIOB CIIECAPHBIX
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3axanue:
1.O3HaKOMUTCS € 3aJJaHUEM.
2.BpIOpath ciecapHblii MHCTPYMEHT JJIs IaHHOM CIIECApHO OIepalliy COIVIaCHO BapUaHTa.
3.060cHOBAaTH BEIOOP HHCTPYMEHTA..
4.TIMChMEHHO OTBETUTH Ha KOHTPOJIbHBIE BOITPOCHI.
5.Cnenatb BBIBOJ O MPOJICTaHHON padoTe.

IHosicHenune k padore:

Pa3meTkoil Ha3bIBaeTCs omnepalusi HaHeCeHUs Ha o0padaThIBa€Myl0 3aroTOBKY Pa3METOYHBIX JMHUN
(pUCOK), OTpeAeIAIOMUX KOHTYPhI Oy IyIel JAeTaal Wiu MecTa, mojyiexamme oopadoTke. Pazmerky
BBINOJIHAIOT TOYHO U aKKypaTHO, IOTOMY 4TO OLIMOKH, JOIYIIEHHbIE IPH pa3METKe, MOT'YT IPUBECTH
K TOMY, 4TO U3TOTOBJICHHAS JIETalIb OKAXKETCSI OPaKOM.

[TnockocTHast pa3MeTKa BBIOJIHAETCS OOBIYHO Ha MOBEPXHOCTAX IUIOCKUX JETallel U 3aKiIioyaeTrcs B
HAHECEHMM Ha 3aroTOBKY KOHTYPHBIX MapajUIeJIbHbIX M MEPHEHIUKYISIPHBIX JMHUN (PHUCOK),
pa3sHOOOpa3HbIX TEeOMETPUYECKUX (UIryp IO 3aJaHHBIM pa3MepaM WM KOHTYpPOB Ppa3IMUHBIX
OTBEPCTHH 1O 11a0I0HaM.

[TpucnocoOnenus 11 I0CKOCTHOM pa3MeTku Pazmerounsie

IUTUTBHI:

a — Ha Tym0ax, 6 — Ha QyHIaMeHTe

Jlsisl BBITIOTHEHHS PAa3METKU HCIIONB3YIOT Pa3JIMYHbBIE MPHUCIIOCOOJICHUS: TUIMTHI Pa3METOYHBIE,
HOJKJIaJIK1, IOBOPOTHBIE IPUCIIOCOOIEHUS, TOMKPATHI U T. [I.

Ha pazmemounoti naume ycraHaBIMBaIOT TMOJUIEkKAIIME pa3METKE JeTalld W pacrojaraimT Bce
IpUCHOCOOIEHUS 1 UHCTPYMEHT.

[ToBepxHOCTH MIIMTHI BCET/1a TOJDKHBI OBIThCYXOU U yucTol. [locie paboThl MIUTYy 0OMETAIOT MIETKOM,
THIATEIBHO MPOTUPAIOT TPSANKOM, CMa3blBalOT MAaciioM I NPEJOXPAaHEHHs OT KOPPO3MHM U
HAKPBIBAIOT JIEPEBSHHBIM IIIUTOM.

[InuTel pa3memiaroT B Hambosee CBETIOW YacTH NMOMEIIEHUS WM B KauyecTBE JIOMOJHUTEIBHOTO
MCTOYHHUKA CBETA MOJIb3YIOTCSI CBETUIILHUKOM.

MHCTpyMEHTHI 1115 TUIOCKOCTHOM pa3METKU

UepTuiku (Urisl) ciyKat JJsl HAHECEHMsI JIMHUM (PUCOK) Ha pa3MedyaeMylo MOBEPXHOCTh C MIOMOIIBIO
JUHENKH, YTOJIbHUKA WK I1a0JI0HA. MI3TOTOBISIOT YePTHIIKYA U3 MHCTPYMEHTAIBHOM CcTalu.

Kepnep — crecapHblii HMHCTpYMEHT, NpUMEHSETCS s HaHECeHWs YriyOsieHus (KepHOB) Ha
IpeBapUTENbHO Pa3MEUEHHBIX JUHUAX. KepHbl AenaroT [uis TOro, yToObl PUCKH ObUIM OTYETIMBO
BUJHBl W HE CTHpalIMCh B TIpouecce oOpaboTku jAertanu. M3roToBisioT KepHEpbl U3
UHCTPYMEHTAJIBHOM yriaepoaucToi cranu. KepHepbl ObIBalOT OOBIKHOBEHHBIE, —CIIEIHAJIbHBIE,
NpYXKUHHbIE (MEXaHUYECKHE) U DIIEKTPHUECKUE.

[{upkynu cinecapHbie

Pasmerounslii mTaHreHIMpKynb. Crecapu-HOBAaTOPbI, CTPEMSCH IOBBICUTH TOYHOCTb Pa3METKH,
COBEPIICHCTBYIOT KOHCTPYKIIUH LIUPKYJIEH.

Pa3METOYHBIN IITAHTEHUIUPKYJIb I pa3METKHU IUIocKocTel. IIpu pazMeTke BHayalle yCTaHABIUBAIOT
LHEHTPUPYIOLIYI0 ONOpPYy, COOTBETCTBYIOLIYIO 0a30BOMY OTBEPCTHIO, 3aTéM Ha IUIOCKOCTb
pa3MedaeMoM JleTanyu ycTaHaBiauBaercs pesel. Ilocie 3Toro npoBepsroT rOpU30HTAIBHOE MTOJI0KEHUE
LITAaHT€HIUPKYJIS 110 YPOBHIO U IIPOU3BOISAT Pa3METKY.



Peiicmac siBN€TCS OCHOBHBIM MHCTPYMEHTOM ISl MPOCTPAHCTBEHHOW pa3MeTKh. OH CIYyXKUT s
HAHECCHMsI TapajlIeIbHBIX, BEPTUKAIBHBIX W TOPU3OHTANBHBIX JIMHHWMA, a TakkKe I TPOBEPKU
YCTaHOBKHU JIeTaJleil Ha ILJTUTE.

J1s 6osee TOUHOM pa3MeTKU MPUMEHSIOT peiicMac ¢ MUKPOMETPUYECKUM BUHTOM.

PyOkoii Ha3bIBaeTCs omnepalys, Npu KOTOPOH ¢ MOMOUIbIO 3yOusia U CIECapHOr0 MOJIOTKA C 3arOTOBKU
YIAJISIOT CJIOM METaJula WK pa3py0aroT 3aroTOBKY.

Ou3nyeckoil OCHOBOW pyOKH SIBIIsSIETCS IEHCTBUE KIMHA, POpMY KOTOPOTo UMeeT padoyas (pexymias)
yacTh 3yousna. PyOka mpuMeHsieTcss B TeX CilydasiX, KOrja CTaHO4Has oOpaboTKa 3aroTOBOK TPYIHO
BBITNOJIHMMA UM HEpallMOHaJIbHA.

C nomompio pyOKH MPOU3BOAUTCS yraneHue (cpyOaHHe) ¢ 3aroTOBKM HEPOBHOCTEW MeTaa,
CHSITHE TBEpPIOU KOPKH, OKAJIMHBI, OCTPBIX KPOMOK JI€TajIH, BhIpyOaHHE [1a30B U KaHABOK, pa3pybaHue
JMCTOBOT'O METaJla Ha YacTH.

PyOka mpousBoauTcs, Kak IpaBuiio, B TUCKax. Pa3pybaHue TUCTOBOro marepuana Ha 4acTH - MOXKET
BBITIOJTHATBCS Ha TUINTE.

OCHOBHBIM pPa0o4HMM (PEXYIIUM) HHCTPYMEHTOM IIpH PYOKe SBISICTCS 3yOWJIO, a YIAapHBIM —
MOJIOTOK.

CrnecapHoe 3yOMJIO HM3rOTOBISIETCS W3 WHCTPYMEHTAIBHON YIIepOAMCTON CTalu. YToN 3a0CTPEHUS
BBIOMPAETCS B 3aBUCUMOCTH OT TBEPIOCTH 00padaThIBAEMOro MaTepHala.

s Hanbomnee pacpoCTpaHEHHBIX MATEpUATIOB PEKOMEHIYIOTCS CIEIYIOUINE YIIIbl 3a0CTPEHUS: s
TBEP/bIX MaTepUaioB (TBepAas CTalb, yyryH) — 70°; 1uisi MaTepuanoB CpeaHel TBEpPIOCTH (CTalb) ~
60°; U1t MATKUX MaTepualioB (Meb, IaTyHb) '— 45°; 1715 alfOMMHUEBBIX CIIaBOB — 35°.

Pabouas u ynmapnas dactu 3yOmia MOJABEPraroTcs TEPMUYECKOW 00paboTke (3aKalke M OTIIYCKY).
CremneHb 3aKanku 3yOusia MOXXHO OINPEIEIUTh, POBES HAMMIBHUKOM I10 3aKaJIEHHOM YacTu 3yOuna:
€CITM HAITWJIBHUK HE CHUMAET CTPYXKKY, & CKOJIB3UT I10 TIOBEPXHOCTH, 3aKaJKa BBHITIOJTHEHA XOPOIIIO.
Jis BbIpyOaHMsl Y3KMX I1a30B M KaHAaBOK MOJB3YIOTCS 3YOMJIOM C Y3KOW pexylled KpOMKOH —
Kpeiinmeiicenem. Takoe 3yOMIIO MOMKET MPHUMEHSATHCS W JUISL CHATHS HIMPOKHX CJIOEB MeTala:
CHauaja npopy0aroT KaHaBKU y3KUM 3yOUIIOM, @ OCTaBIIMECS BBICTYIIBI CPYyOalOT IIUPOKUM 3yOHIIOM.
s BeIpyOaHus TPOGWIBHBIX KAaHABOK (TIOJIYKPYTJBIX, IBYTPAHHBIX W JIp.) MPUMEHSIOTCS
CrelraibHble KpehMenceni— KaHaBOYHUKHU, OTIHYAIOIIUECS TOIBKO GOPMON pexxyIieil KPOMKH.
CrnecapHble MOJIOTKH, UCIIOJB3yEeMbIE TIPH pyOKe METAJUIOB OBIBAIOT JBYX THIIOB: C KPYIJIBIM H C
KBaJIpaTHBIM O0iikoM. OCHOBHOM XapaKTePUCTHKOW MOJIOTKa sBJseTcs ero macca. Jlns pyOku meramioB
IPUMEHSIOT MOJIOTKH Maccol ot 400 o 600 r.

PyOka merannmoB — omepanus ouyeHb Tpyaoemkas. [lns oOneryeHus Tpyda U TOBBIIICHHS €O
MIPOM3BOIUTEIFHOCTH HCIIONIB3YIOT MEXaHH3UPOBAHHBIE HMHCTPYMEHTHL.. Cpenu HHUX HauOoIbIiee
pacrpocTpaHeHHEe HMEEeT IMHEBMAaTUYeCKUd pyOuspbHBIA MOJOTOK. OH TpPHUBOAUTCS B JEWCTBHE
C)KaTBIM BO3/IYXOM.

[Tpu coBpemeHHBIX cmocobax 00pabOTKM MaTepualla WM 3aroTOBOK pyOKa MeTainia sBISeTCS
noJIcoOHOM omepanueii. OHa MpUMEHSETCS B TE€X CIydasX, KOTrJa HYXHO IPH HEBBICOKOH TOYHOCTH
00paboTKK pyYHBIM UHCTPYMEHTOM Pa3[eUTh METaJll Ha YaCTH JJISl 3aTOTOBOK, CHSTH TOJICTBINA CIIOU
MeTalljla, YCTPAaHUTh HEPOBHOCTH M TMPWIMBBHI HA MOKOBKAaX M OTIWBKAX, CHATH TBEPAYIO KOPKY,
NpOpPYOHUTH KaHABKY.

Py0Oxy meraria mpou3BOIAT B TUCKAX, HA IUTUTE ¥ HA HAKOBAJIbHE TPU MOMOIIIH CIIECAPHOTO MOJIOTKA,
cliecapHOro 3youina, Kperimeiicesns, Ky3HeUHOro 3yOuia U KyBajbl.

Py0Oka metanna ObIBaeT TOpU30OHTaIbHAS U BEPTUKAIbHAS B 3aBUCHMOCTU OT PACIIOIIOKEHUS 3yOuia
BO BpeMs omepanuu. [ Opu30HTaIbHYI pYOKYy TpPOHM3BOIAT B THCKax. [Ipw 3TOM 3aJHIOK0 TpaHb
3yOusIa yCTaHaBIMBAOT K INIOCKOCTH I'yOOK THCKOB IOJT YIJIOM He Ooiee 5°.

BeprukansHyro pyOKy MPOU3BOIAT Ha ILTUTE WU HAKOBATBHE.

3yOuiio yCTaHABIMBAIOT BEpPTUKAJIbHO, a IMepepybaeMblii Marepwan YKIAJbIBalOT Ha TUIATE
TOPU30HTAITHHO.



[Tpu pyOke HamO CTOATH y TUCKOB YCTOWYHMBO BIOJOOOPOTa K HUM, KOPIYC JOKEH HAXOIUTHCS
JieBee OT THCKOB, JIeBasi HOTa BIEpe/, IIpaBas Ha3al.

MosioToKk HEOOXOIMMO JepKaTh Tak, 4ToObl ObuTo paccrosiHue 20-30 MM oT ee kKoHma. JlepxkaTh 3yOmiio
HaJI0 JIEBOM PYKOW HE CXKMUMasi CUIIbHO TajbIbl Ha pacCTOSTHUHU 20-30 MM OT T'OJIOBKH.

Haubonee nmpousBoauTENbHON cUMTaeTCs pyOKa. MpH KOTOPOH 3a 1 MOAXOa CHUMAETCs CIOU
metauia 1.5 -2 mm. TouHocTs 00paboTKu nocturaemas npu pyoke . cocrasiser 0.4 - 1.0 mm.

3y0u’ 10 ciecapHoe yIapHO-PeXYIIUNA HHCTPYMEHT sl 00paboTku Mmeraia uiu kamas. CiecapHoe
3yOMJIO COCTOMT M3 TpPEeX 4YacTei: padodeit, cpenneid u ymapHou . CpemHsisi 4acTh 3yOuia uMeer
dbopMy ynoOHYIO A IepKaHus ero B mporecce pyoku. 3youno mmuaHON 100-125 MM mpUMEHSIOT
MIPH BBITIOJHEHUU MeJKuX padot, 150-200 mm - ipu rpy0oii padoTe.

HeucnpaBHbIM HHCTPYMEHTOM SIBJISIETCS,, HHCTPYMEHT HE MPOILIEAIINN MPOLECC 3aTOUKH.

VYron 3aTouku 3yOMa M KpeWnmeiiceneil 3aBUCHUT OT TBEpAOCTH oOpabarbiBaemoro merayia. s
pyOKH uyryHa, TBEpJO CTaIu U TBEPAOW OPOH3BI Yrojl 3aTOYKH MHCTpyMeHTa paBeH 70°, mis pyOku
cpenHedl U MArkoi cranu 60°, mist pyOKM JaTyHu, MeOU M LUHKAa 45°, 1 pyOKH O4YeHb MSTKHX
MeTaJuIoB (ATFOMUHMSI, CBUHIIA)3 5, 45°.

CrnecapHblii MHCTPYMEHT 3aTayMBAIOT HA 3aTOYHBIX CTaHKaX ¢ aOpa3WBHBIMU Kpyramu. Bo Bpewms
3aTOYKHU paboyasi 4acTb MHCTPYMEHTA (JIe3BHE) CHIIbHO HAIPEBACTCS U MOXKET MPOU30UTH €€ OTITYCK.
[Ipu oTmycke TBEpAOCTh 3aKaKW TEPSETCS M MHCTPYMEHT CTAHOBUTCS HETOIHBIM JUIS AlbHEHIIeH
paboTsl. Bo n3bexxanue 3Toro pabouyro 4acTh HHCTPYMEHTA BO BPEMS 3aTOUYKHU OXJIAXKAAIOT BOJOM.
[Tpon3BOAUTENBHOCTD U YUCTOTA PYOKH METaslla 3aBUCST OT MPABUIIbHBIX IPUEMOB pabOTHI

I'ayTh ciecapio yamie BCero MPHUXOAUTCS OO TMOJIOCOBYIO CTalb, JINOO TpyOsl. [Ipuembl paboThI C
STUMHU JIBYMS BUAAMH METajlla CyIIECTBEHHO Pa3IMyaloTCsl.

['uOka nmosiocoBoit cranu

[TormocoByto cTanp yoOHee BCero rHyTh B CI€CApHBIX TUCKAX. J{JIs 3TOro Hy»KHO yCTaHOBUTh
3aroTOBKY TaKUM 00pa3oM, 4ToObI CTOPOHA C HAHECEHHOW Ha Hee pUCKOW MecTa 3aruda Oblia
oOpallieHa K HENOIBUKHON Ir'yOKe THCKOB. Pricka oikHa BeICTynaTh Haj ryOkoi npuMmepHo Ha 0,5
MM. Y 1apbl HAHOCUTH CIIEAYeT TOKE B HAIPaBJI€HUU HETIOABM)KHON T'yOKH TUCKOB. JlJis TOTO 4TOOBI
3arHyTh MOJIOCY MO/l OCTPBIM YIJIOM, HEOOXOUMO BOCIIOIb30BaThHCS ONPABKOM, KOTOpas
COOTBETCTBYET TpeOyemMoMy yrity 3aru6a. Ee Hy»KHO 3aaTh B THCKaxX BMECTE C 3arOTOBKOM,
PacIoI0XKUB BBICOKOM CTOPOHOM K HEW, U 3arHYTh yJapaMH MOJIOTKA.

J171s M3roToOBIEHMS U3 TOJIOCOBOM CTalnM CKOOBI MPUMEHSIETCS] OPYCOK-ONpaBKa, paBHbIIN 10 TOJIIMHE
npoemy ckoObl. Ero Hy»HO 3akaTh B THCKaxX BMECTE C MOJIOCOW CTalIM M JETKUMH yJIapaMu MOJIOTKa
3aTHYTh OJHY CTOPOHY CKOOBI. 3aT€éM BIIOKHTH OPYCOK BHYTPh CKOOBI M, CHOBa 3a)KaB B THUCKaX,
OTOTHYTbH JIPYT'yIO CTOPOHY.

Jns xperuieHus TpyO M METaUIMYECKUX CTEp)KHEW pa3IMYHOrO0 HA3HAYEHMs 4acTO HCIIOJIb3yeTcs
XOMYT M3 NM0J0COoBOM cTanu. OH TakKe U3roTaBJIMBAETCA Ha TUCKaX. I 3TOro Hy»HO B35Th KPYIIIYIO
ONpPaBKY HYKHOT'O JIMaMETpa, 3aXaTh €€ B TUCKAX U JIBYMS IJIOCKOTYOIlaMU 3arHyTh Ha HEW MOJIOCKY
CTaJIM HeOOXOMMOM IUPUHBI U JUTUHBI.

3areM OmnpaBKy HY)KHO OCBOOOJUTH W3 I'yOOK THUCKOB U, 32)KaB B HUX OTOTHYTHIE€ KOHI[bl XOMYTHKA,
pUaaTh eMy OKOHYATeIbHYIO (Gopmy. JIydlle HAaHOCUTH yJaapbl MOJOTKOM HE IO CaMOMY XOMYTHUKY
(4TOOBI HE OCTaBUTH HAa HEM 3a00€B, BMATHH M IApaNKH), a Yepe3 MEIHYIO TJIACTUHKY HEOOJBIION
TOJILIMHBI, KOTOpas XOpOILIO TepepaclpenciseT ycuiaue ynaapa. Ecam HyXkeH XOMYTHK
MOJIYOTKPBITHIH, TO €ro JOBOJAKY YAOOHO MPOU3BOIUTE HA IJIUTE.

[TonmocoBast rnbka yacTo MpUMEHsSIETCS MPH THOOYHBIX COeNMHEHMSX Jeraneid. OHM HOCAT caMblit
Pa3IUYHBINA XapakTep M MPUMEHSIOTCS JOCTaTOYHO IHPoko. CoelnHEeHHuE MOXET OBITh HEIHKOM
ruO0YHBIM, KOT/Ia KPETIeKHOE YCHIIUE CO3AaeTCsl M3rnOOM OJTHOM MITH 00erX JeTajeil, a MOKeT UTpaTh
BCIIOMOTaTeNbHYIO POJIb U YCUJINBATh, HAIPUMED, PE3b00BOE COETMHEHNUE, KaK CTOMOpHAs 11aiba miu
IIMJIMHT B COEAMHEHUH TaiiKka-00T.



Ecnu nomaminsis mactepckasi 000pyoBaHa HaCTOJIBHBIM PYYHBIM MPECcCcoM, UMeronuM ycuiue S— 10
kH, TO ero MOXHO OCHAacCTUTh OYEHb MPOU3BOAUTEIILHBIMU LITAMIIAMH, C TIOMOIIBIO KOTOPBIX JIETKO
MpUIaBaTh METATMYECKUM JINCTaM U3rud Hyx)Horo npoduist. Ha ocHoBaHMe npecca ycTaHaBIMBAIOT
MaTpHUIly C 3apaHee BbIOpaHHBIM MNpoduieM, a BEPXHIOK CUJIOBYIO YacTh Ipecca O0OPYAYIOT
IIyaHCOHOM, COOTBETCTBYIOIIUM (opMe MaTpHilbl. [Ipu M3roTOBIEHHHU IITAMIOB CJEIyeT MOMHUTH,
YTO MIMPUHA TYaHCOHA JOJDKHA OBITh MEHBIIE IIMPUHBI «PYYbs» MATPHUIIBI HA YIBOSHHYIO TOJIIUHY
METAJIIMYECKON 3arOTOBKHU.

B Tex cmyuasix, korna TpeOyeTcsi U30THYTh CTaJbHYIO MOJIOCY Ha PeOpo, UCIONIB3YETCsl POJIMKOBOE
MIPHUCIIOCOOJICHHUE.

[Ipu pabore ¢ HUM cleAyeT yYUTHIBATh, YTO BEPXHsSISI MPOPE3b OpPyCKa OCHOBAHUS JOJKHA TOYHO
COOTBETCTBOBATh pa3MepaM IMoJIockl. Kpome TOro, BEpXHIOIO YacThb MOJOCH, KOTopas Oyner
UCTIBITHIBATH 1e(hOPMAIIHIO PACTSDKEHUS, a TAK)KE Pab0Unid POIMK HYKHO CMa3aTh MacJiOM.

I'ubka tpyo

ITpu cnecapHbix paboTax yacTo TpeOYIOT 3aMEHBI BCAKOIO poJia TpyOOUHbIE COEIMHEHMSI, KOTOPbIE
UCTIONB3YIOTCS JUIS TIOJIBOJIA K Pa3IMYHBIM MEXaHHW3MaM Macja, BO3/1yXa, TOIUIMBA WM BOJBI.
Kpome Toro, nomaiinemy ciiecapro Nopoi NpuXoAUTCS MPOU3BOJUTH PEMOHT U 3aMEHY
KOMMYHHKAIIHOHHBIX TPYOOIIPOBOJIOB (MM COOPYXKEHHE HOBBIX, HallpUMEp Ha JaYHOM YYaCTKE).
ITpu 3TOM B TpyOONpOBOJaX HE BCEra yAaeTcss U30exkaTh OCTPBIX U TYIBIX YIJIOB (IPSAMOM yroiu
MOYKHO cOOpaTh C TOMOIIbI0 BCEBO3MOXKHBIX CTOHOB, My()T M T.1.), @ 9TO 3HAYUT YTO HPUIETCS
3aHUMATbCS THOKOU TPYO.

TpynHOCTh 3TOH omnepanuu 3akir4aeTcss B TOM, YTO TpyOa IpH HM3rMOAHUM MOXKET CIOMaTrhbes,
CMATbCA M 3aroTOBKAa MPUIET B HEroAHOCTb. YTOOBI 3TOr0 HE CIy4yWwJIoCh, TpyOy (eciu oHa He
OLIMHKOBAHHAs) IPEIBAapUTENbHO 3a0MBAaIOT HAMOJHUTENEM (MEIKUMH CyXOH MEeCcOoK WIu
paciuiaBieHHas KaHU(OJb) U HArpeBaroT B MecTe u3ruda. B HEKOTOPBIX Cilyyasx MOYKHO HAIOJIHUTb
TpyOy BO/IOI M 3aMOpO3UTH (€CTECTBEHHO, 0€3 MOCIEeAYIOIIero HarpeBaHus). BMecTo HamomHUTENs
MHOT'/Ia UCTIOJIb3YIOTCS IJIOTHO HAaBUTBIE CTAJIbHBIE MPYKUHBI, KOTOPBIE 3arOHSAIOTCS BHYTPb TPYObI Ha
mecto m3ruba. Ho ciemyer Bce e ydecTb, YTO B HATPETOM COCTOSHUHM TPYOBI THYTCS 3HAYHTEIHHO
Jerye.

CranbHbIe TPYOBI CIIEAYeT HarpeBaTh J0 SPKO-KPACHOTO I[BETA, AJFOMHHUEBBIC — JI0 TEX IOp, OKa HE
HauHeT OOyrnuBaThbcid MNPHIOKEHHass K TpyOe Oymara. Bompoc o TOM, HYKHO JM B KaXI0M
KOHKPETHOM CJIy4ae MCIIOJIb30BaTh HAIOJHUTENb WIH HET, PEIIaeTCsl B 3aBUCHMOCTH OT TOTO, KaKOTO
panuyca u3ru0d HyXxHO nonyuuTb. Eciu paguyc menbmie 50 MM, To TpyObl auamerpoM a0 20 MM
MOYKHO THYTbH 0€3 HaIllOJTHUTENSI M B XOJIOJHOM COCTOSIHUM. MeIHbIe U JIaTyHHBIE TPYOBI Tiepe THOKO
HE00X0/IMMO OTXKeub B 30HE 3aruoa.

Ecnu mpuxomurcs THyTh CBapHyIO TpyOy, TO CBapHOM HIOB (Kak HamOojee YA3BUMYIO €€ 4YacTh)
CJIeZIyeT pacroyIOKUTh TaK, YTOObI OH HE MPUILENICS HU Ha PaCTSIHYTYIO, HU Ha CKaTyl0 CTOPOHY.
Camoe npocroe npucrnocoOaeHue sl U3rudaHust Tpyod — MeTaJUIMuecKasl IJIMTa ¢ OTBEPCTHUSIMH, B
KOTOPBIX pacroyaratorcs MTUPTH TaKUM 00pa3oM, 4TOObI NOIYYUTh TPYOYy HYKHOM KOH(UTrypauuu,
a u3rud — MOAXOJAILIET0 pajuyca. ITO HAOMHUHAET MPUCIOCOOJIEHUE A THOKH METaTTM4eCKOro
npytka. OHAaKO y 3TOro NpUCHOCOOIEHUsI UMEIOTCS JIBa OYEHb 3HAYMTEIbHBIX MHHYCA. Bo-mepBbIX,
HE BCerJa MOYKHO JIOOWTBHCS YHCTOTO M3ruba B OJHOW IIOCKOCTH. A BO- BTOPBIX, €CIHM Crubaemas
TpyOa CIMIIKOM KOPOTKa, TO MOXET MPOCTO HE XBATUTh (PU3HUUECKON CHIIBL.

Bonee coepiienHoe mnpucnocobieHue a8 THOKM TpyO NpeACTaBiseT COOOH BEPTHUKAIBHO
YCTQHOBJICHHYIO  JBOWHYIO  IUIOCKONApAICNIbHYI0  IIACTUHY, KOTOpas HMMEeT KPHBH3HY
Heo0xouMoro 3aruoa.

Be16op nHCTpyMeHTa [J1sl pe3Ku MeTajula 3aBHCHT OT BHAa oOpabarbiBaeMoro Meramia. JlucroBoi
MeTaul TonmuHoN 710 0,5 MM (JIMCTBI JAaTYHM W aJIOMHHHA 10 | MM) MOXHO pe3aTb pPyYHBIMU
HOXXHHIIaMU. JIe3BHS HOKHUI[ TIPY ATOM CJIEAYET Pa3BOIAMTH MPHUMEPHO HA TPU YETBEPTH WX JIJIMHEIL, a
JHMCT MeTaJljla HYy)KHO pacrojiaraTh NepHeHIUKYISAPHO K IUIOCKOCTH PEXYIIUX KPOMOK HOKHHIL. [Ipu
CKaTUM PYYEeK HOKHUII JIE3BUS 10 KOHIIA CBOJWTH HE CIIEAYeT, TaK KaK 3TO MPUBOIUT K



pa3phIBy MeTasia B KOHIIE pa3pesa. i KpyIJbIX 3arOTOBOK pe3aTh METal lienecoo0pa3Hee MpOTUB
4acOBOM CTPEJIKH, JUIsl UErO 3ar0TOBKY CJIE€AYET IOBOPAuMBaTh 110 YaCOBOM CTPEJIKE.

Ecnu TommuHa paspe3aemMoro jgucra Heckoyibko Oombine (0,7—1,5 MM), TO MOXXKHO BOCIOJIb30BAThCS
TEMU K€ PYUYHBIMU HOKHUIIAMH, HO OJIHY U3 PYKOSTOK 3aKaTh B THCKaX, a Ha JIPYI'yl0 HaJaBIMBaTh
PYKOH CBEpPXY.

Mertamn tommuuaoi cBbime 0,7 MM (a JaTyHb W alIOMHUHUH CBBIIMIE 1,5 MM) OOBIYHBIMH PYYHBIMU
HOKHUIIAMU pa3pe3arb He yaacTtcs. B 3THX ciydasx cienyer NPUMEHUTh CHIIOBBIE HOKHUIIBL.
PykosaTKy, HE CHAOXEHHYIO IUIACTMACCOBBIM HAKOHEYHHMKOM, 3aKPEIUIIIOT B THUCKaX, a pabouyro
PYKOATKY (C TIJIacTMacCOBBIM HAaKOHEYHHMKOM) 3axBaThiBalOT pykod. Cuia pe3aHuss 3a cuer
NPUMEHEHHS phlyara yBEITUYMBACTCS MPUMEPHO B 2 pasa MO CPAaBHEHHUIO C OOBIYHBIMU PYYHBIMHU
HOKHUIIAMU. HO)KM Ha CHJIOBBIX HOKHHUIIAX MOYKHO MEHSTh, 3TO MPEIYCMOTPEHO UX KOHCTPYKIIHEH.
Kpome Toro, Ha CHJIOBBIX HOXKHHIIAX OOBIYHO MMEETCS MPHUCIIOCOOJIECHHE I PE3KU METAJUIMYECKUX
MPYTKOB AUAMETPOM JI0 8§ MM.

Ecnu B MacTepckoil HMEIOTCS phIYayKHbIE HOXKHHIIBI, TO MOYKHO JOBOJIBHO OBICTPO (M OTHOCHTEIHHO
JIETKO) pa3pe3aTh JIMCTOBYIO CTaJlb TOJIIUHON 10 4 MM, a TaKk)Ke JIAaTyHb W aTlOMUHHH 10 6 MM. [lepen
paboToi pBHIYAKHBIMH HOXXHUIIAMH HEOOXOJIUMO IM03a00TUTHCA O TOM, YTOOBI MUX OCHOBAHHE OBLIO
HAJEKHO TPUKPEIJICHO K CTOJEIIHUIIE CIECAPHOTO BEpCTaka, Uis 3TOT0 Ha HUX MPEIyCMOTPEHBI
OonTel. Pe3aHue Meramna mpOUCXOOUT B pe3yibTaTe JIBUKEHUS PYKOSATKU (pblyara), K KOTOpOH U
MPUKPEIJICH OJNH U3 HOXKEW HOXKHHUII, BHU3.

Haxumarbh Ha pyKOSTKY phIYQXHBIX HOKHUII HYKHO IIJIaBHO, 0e3 pbriBKOB. Ha HuUX (B oTiiMuue OT
PYYHBIX ¥ CUJIOBBIX) p€3Ka METaljla BO3MOXKHA TOJIBKO MO IPSIMOM JIMHUU.

[Tpu paboTe ¢ TOJICTHIMU JHCTaMHU IMOJIOCOBOTO WM MPOQPUILHOIO MeTallia, a TakKe B TOM cllydae,
€CJIM HY>)KHO HE PaclUINTh METaJll, a Mpope3aTh Ma3 WK LUIHII, HOKHULIBI MOXKET 3aMEHUTh HOXKOBKA
(mo63uk mo wmeramry). Ho mpexae yem mpHCTYymuTh K paboTe C STUM HHCTPYMEHTOM, €ro
MPEBAPUTENBHO CIEAYET MPABUIBLHO HACTPOUTD.

Bo-niepBbIX, HYHO BBIOpPAaTh MOJOTHO AJIs HOKOBKM. OHO moJOMpaeTcs B 3aBUCUMOCTU OT BHJA
MeTasia.

Bo-BTOpBIX, MOJOTHO HYKHO NPaBUJIBHO HATSHYTh B paMKE HO)KOBKH; CTEIEHb HATSDKEHUS JIETKO
IPOBEPUTH JIETKMM Ha)kaTHeM COOKY Ha IOJIOTHO: €CJIM OHO HE MpOrudaercsi, 3HAYUT, HATSDKEHHE
JIOCTaTOYHOE.

Haubonee ynoOHoe mosioskeHue pyk MpH paboTe HOXKOBKOH Cleyrollee: KOHEll PYKOSTKH yIUPaeTcs
B CEpEIMHY JIAJIOHU TPABOM PYKH, a MAJBIbI JIEBOM PYKH OOXBATHIBAIOT HATSHKHON BUHT MOJBHXKHOMN
TOJIOBKHU.

JIBuKeHMsI HOXKOBKOM HY)KHO HpPOU3BOJIUTH IUIaBHbIE, O€3 pBIBKOB; 4acToTa ABMKeHUH — 30-60
JIBOMHBIX XOA0B (0T cebst — Ha ce0s) B MUHYTY; IPU 3TOM JIOJDKHO paboTaTh HE MeHee 2/3 JUIMHBI
nojioTHa. Il0JIOTHO HOXOBKM JOKHO OBITH CTPOTO MEPHEHIUKYISIPHO OTHOCUTENBHO OCU
o0OpabaTbIiBaeMOl 3arOTOBKH.

B ToMm ciywae, ecnii HYKHO pa3pe3aTh HOXKOBKOM TOHKMH METaJUl, €r0 MOMEIIAIOT MEXKIY JBYMS
JICpEBSIHHBIMU OpYCKaMHU, 3TOT «COHABHY» 3aKUMAIOT B TUCKU, U PE3KY INPOU3BOJIAT BMECTE C
Opyckamu.

Ocobo crnenyer cka3aTb O pe3ke MeTalnueckux TpyO. Ilpm pe3aHunM MX HOKOBKOW BCErja €cTh
ornaceHus (O0COOEHHO eclii cliecapb HEIOCTATOYHO OIBITE€H), YTO TOJOTHO HOXOBKU «YyHIET» B
CTOPOHY M cpe3 MOJy4YHTCS B BHUJE HE OKPY)KHOCTH, a oBaja. Bo wu30exaHue 3TOro TpyObl
MPEIOYTUTENbHEE PE3aTh HE HOKOBKOM, a CIeIMaIbHBIM MPUCIIOCOOIEHHEM — TPYOOpE30M, TOMUMO
TOTO YTO OH JIaeT POBHBIM cpe3, paboTa UM eIle U JOBOJBHO MPOM3BOJUTENbHA. TEXHUKA PE3KH
TakoBa: TPyOy 3aKMMalOT B TUCKH, Ha Hee Ha paccTossHud 80—100 MM OT TyOOK THCKOB HaJCBaIOT
HEMOJABIDKHBIE  JMCKM  TpyOope3a (Ha pa3METOYHYIO pPHCKY), YCTaHaBIMBAIOT TpyOopes
NEPIEHIUKYIAPHO K OCH TPYyObl, TTOBOPOTOM PYKOSTKH-BHUHTA 3aKpEIUIIIOT TpyOope3 Ha Tpyode,
BpE3aB TEM CaMbIM IIOJABI)KHBI pPEXYIIMH POJIMK B TONILYy METala, IJIaBHBIMM KOPOTKHMU
JIBUKEHUSIMH PYKOSITKH TpyOopesa Mo 4acoBOM CTpesiKe — MPOTUB YaCOBOM CTPEJIKHU JIENAr0T MOJIHBIH
000pOT BOKPYT TpyOBbl, MTOBOPAYMBAIOT BUHT Ha 1/4 060poTa, BHOBD JAETAIOT MMOJHBIA KPYT



TpyOOpEe30M W Tak jaajiee J0 TOJHOTO OTpe3aHusi TpyObl. [l oOserdeHuss pabOThl HEMOABUKHBIC
JTUCKU KENaTeIbHO CMa3aTh MBUTbHOW AMYIbCUEH MU MAIIMHHBIM MacCJIOM.

OnuiuBaHue - 3TO MPOIECC CHATHS €0 METallla C MOBEPXHOCTU 3arOTOBKU C MTOMOUIBIO PEXKYIIETO
MHCTPYMEHTA C LI€JIbIO U3TOTOBJICHUS AETAJH .

OnuiuBaHWe TPOU3BOJIUTCS C TOMOINBIO HANWIBHUKOB W HanpuWiIel; 3a4iCTKa 4Yalie BCETo
OCYIIECTBIISICTCS.  a0pa3sUBHBIMH  Kpyramu, Opyckamu, IIKypKaMd, HWHOTJA HCIOJb3YIOTCS
MIPOBOJIOYHBIE IIETKH.

[Iponecc onmiIrMBaHus 3aKJI0YAE€TCS B OCHOBHOM B ONWJIMBAHUH JICTANICH 10 KOHTYPY, UL yIAJICHUS
3ayceHIeB, 3a00MH, 00pa30BaBIIMXCS MPU PYOKe (pe3ke), B YCTpaHCHHH Je(PEKTOB Ha ILUIOCKOCTSX
(ecM TEXHHYECKUE YCIIOBHUS IMO3BOJSIOT TAaKUE WCIPABICHHS), CHITHH MPUITYCKOB TOJ pasMep,
ONMWJIMBAHUU IUIOCKOCTEH CJIOKHBIX MOBEPXHOCTEH, BBICTYNOB, Ma30B MpH IMOATOHKE AeTajeil BO
Bpems coopku. Ho B 1000M citydae 1mociie OnuiInBaHus TOBEPXHOCTH MOJIBEPTarOTCs 3a4HCTKE.

B Tom cnyuae, ecnu Hy)KHO yAanuTh clioil merasuia 6osee 0,2 MM, OMMJIMBAHUE CYUTACTCS TPYOBIM; OT
0,1 70 0,2 MM — cpentaum; 10 0,1 MM — TOHKHUM.

Ot toro, kakas o0paboTka TpedyeTcs, 3aBUCUT BBIOOp HAMHMIIBHUKA [0 HOMEPAM.

BeiOop HamwipbHWKA [0 JUIMHE 3aBHCUT OT BEIWYHMHBI JICTAIH: OH JOJDKCH OBITh JIITMHHEE
o0OpabaTbiBaeMOM TIIOCKOCTH, KaK MUHUMYM, Ha 150 mm.

Br16op popmbl HaMMIIBHUKA 3aBHCHT OT TIOBEPXHOCTH: POBHBIC TIOBEPXHOCTH OMIMBAIOT TLIOCKUMH
HANWIbHUKAMH, CONpPsDKEHHbIE (YIJbl  MEXKIYy HHUMH) — KBaJApaTHBIMU, POMOUYECKUMH,
TPEYrOJIbHBIMU, KPUBOJIMHEHHBIC — KPYTIBIMHA U TIOTYKPYTIIBIM.

[lnockue HaMWIBHUK TMPUMEHSIOTCS JUIS ONWJIMBAHUS HAPYKHBIX WM BHYTPCHHHX TUIOCKHX
MOBEPXHOCTEH | JIUIS POTTMIINBAHUS IILTUICB U KAaHABOK.

[Tomykpyriible HAMMJIBHUKY TIpeIHa3HaYeHbI 151 00paboTKU KPUBOJIMHEHHBIX TTOBEPXHOCTEH U YIIIOB
6oxee 30°.

KBanparHble HanmUIbHUKA MPUMEHSIOT Ui TPONWIMBAHMUS KBaJAPATHBIX, MPSIMOYTOJBHBIX U
MHOTOYTOJIBHBIX OTBEPCTHI.

TpexrpaHHble HaNUJIBHUK HCIOJB3YIOTCSA ISl OMMIMBaHUs yriaoB 60° u Oojee Kak C BHEIIHEH
CTOPOHBI JICTAJIH, TaK U B Ta3aX, OTBEPCTUSIX U KaHABKAX.

Kpyrnble HanmuabHUKA TPUMEHSIOTCS JAJs TPOMUIUBAHUS KPYTJBIX M OBAJIBHBIX OTBEPCTHH U
BOTHYTBIX IIOBEPXHOCTEN HEOOJIBIIOTO paguyca.

Jlns 6ornee kayecTBEHHONH 00paOOTKH (M JUIS TOBBIIIIEHUS] TPOU3BOUTENILHOCTH) ONMUIMBAHHE JTYUIIIE
BCET0 MIPOU3BOUTH MIEPEKPECTHHIMU MPOXOAAMH

B Tom cnydae, ecnu ¢ MOBEpXHOCTH JETalu HYXXHO CHSATH JIMIIb BBHICTYMAIONIUE YACTH, ONMUIMBAHHE
MIPOU3BOIUTCS] KPYTOBBIMH JIBHIKSHUSMHU.

Bo Bpems pabOoThl pykosiTKa HAaNMUIbHUKA JOJDKHA OMUPATHCA HAa LIEHTpP JIAJJOHM MpPaBOW pPYKH, a
nanblibl JIEBOM PYKH HYKHO PAacCIOJOKUThH MONEPEK HamuiabHUKA Ha paccrostHuu 20-30 MM OT ero
Hocuka (OynmeT ynoOHee, eciH MambIbl ClIerka COTHYTh, HO HE CBEUIMBATh J0 paboueil MIOCKOCTH
HAITWIBHHUKA).

JIBuKeHMsI HAMUIBHUKOM JOJIKHBI OBITH CTPOTO TOPU30HTAIBHBIMU OTHOCUTEIHHO 0OpabaThiBaeMO
NOBEpXHOCTHU (pabouunit X0 — BIepe, OT ce0sl, XOJI0CTOM X0/ — Ha3a, K ce0e); TeMI ABMXKEHUH — OT
40 no 60 mocTymaTrenbHO-BO3BPATHBIX ABM)KEHHH B MUHYTY. [IpOM3BOIWTH ABMKEHHUS CIEIyET
00enMu pyKaMu, pactpeessisi CHITy JaBJICHHs] HA HHCTPYMEHT CIEAYIOLUIMM 00pa3oM:

- Havaso paboyero Xo/aa — OCHOBHOW Ha)KUM JIEBOI PYKOM, MpaBast JIMIIb MOACP)KUBACT HAIMIBHUK
B TOPU30HTAILHOM IOJIOKECHHH;

-cepenrHa pabovero xoja — cujia HakuMa 00euMHU pyKaMu OJIMHAKOBA;

-KOHell pabodvero xoja — JieBas pyka MoAAep>KUBaeT HAMIILHUK B TOPH30HTAILHOM TOJIOKEHUH,
OCHOBHAs Harpy3Kka IPHUXOJIUTCS Ha MPABYIO PYKY;

-XOJIOCTOU X0 — HAIMMJIBHHUK OT OMUJIMBAEMON TOBEPXHOCTH HE OTPBIBAETCS, HO CHJIA HAXKMMA
MUHUMAaJTbHAS.



Ecnn BO BpeMmsi paOOThl HaNMIBHMK CKOJB3UT, HAJO MPOUYMCTUTH €ro CTaJbHOM IIETKOH BHOJb
HaceyeK.

Jleranb, MNOANEKAIIYyI0 ONWIMBAHUIO, 3aKUMAIOT MEXAY HaK/IaJKaMH THCKOB TakK, 4YTOObI
oOpabaTbiBaeMasi TIOBEPXHOCTh BBICTyHaja Haj ryOkamu Ha BbicoTy 5—10 mM. Ilpm ommnuBanum
TOHKOM JleTallu ee cCJelyeT KpenuTb Ha JEepeBIHHOM OpycKe JEepeBSHHBIMU IUIACTHMHKAMHU,
00eCTIeYNBAIOIIMMU HETIOIBUKHOCTD JCTAJIH.

CyiiecTBeHHOE 3HAUCHHE WMEET IOJIOKEHHE ciecapsi B MOMEHT ONWJIMBAHUS IO OTHOIICHUIO K
oOpabarbiBaeMoil Aetanu. OH TOJDKEH pacnojaraTbcsi COOKY THCKOB Ha pacCTOSHHH OKojio 20 cM OT
BEpCTaKa TaK, YTOObI KOPITyC ObLIT MPSMBIM M IIOBEPHYTHIM 110/ YIJI0M 45° K IPOJOIBHON OCH THCKOB.
Y1op Hy)XHO JieflaTh Ha JIEBYIO HOTY.

B xoze omepanuu onuiIMBaHMS MEPUOANYECKH OCYILECTBIIAIOT MPOBEPKY KauyecTBA MOBEPXHOCTEH.
KonTponbs onunuBaHus MPOU3BOAUTCS OOBIYHO C TIOMOIIBIO NMPOBEPOYHBIX JMHEEK M MPOBEPOUHBIX
IUIAT METOJIOM «CBETOBOM ILEIM» UM «HA KPACKY».

HcxonHble naHHbIE:
1.BbIOpaTh HHCTPYMEHT U MPUCIIOCOOJICHHS ISl JAaHHOTO BU/IA CIIECAPHON 00pabOTKH COTIACHO
Bapuanta. O60CHOBATH CBOI BHIOOD

Bun unctpymenra, u Bapuant

MPUCTIOCOOTICHUS ISt 1 2 3 4 5

HET0 HCTOMb3yCTCA Bu ciecapHoii onepanun

Peska OnwimBanue [Pa3merka [IpaBka, Pybka
MeTaJuIa MeTaJuIa rubka MeTasuia
M3mepuTenbHas TMHENHKA
Kponuupkyib
MOoJIOTOK criecapHbIil
Yepruika

[IpaBUIbHBIE TTUTHI
Pyunas ciecapHas
HO>KOBKAa

HanmunpHUK
Pa3zMerounbie UPKYIU
Kepnep

MOJIOTOK ¢ MSTKHMU
BCTaBKaMHU

Kusakn

CrnecapHoe 3yOuso
Py4dHbIE HOKHUIIBI
Pammuin
[[ITaHreHIMPKYIIb
Tpybope3
[TmockoryOITbr
PuxToBajabHBIC 0a0KH
KyBain bt
Kpetiumeticenb
Petimac

'YTOJIBHUK -
[EHTPOUCKATEIb
Kpyrno3yOrs!
[Ipu3mbl pa3zMeTOUHBIE
Handuns




HacTronpHbIE phIYaKHBIE
HOKHULIBI

[ maguinku

'YTOJIBHHUK C OIKOM
[KanaBOYHHK
[{lenTpOoucKaTenb-
TPAHCIIOPTUP

Xo/ BbINOJTHEHUS PA0OTHI:

1.O3HaKOMUTBCS € TPAKTUYECKUM 3aHsATHEM Nel-2
2.BBINOTHUTH 33/]JaHKE B COOTBETCTBUU C BAPHAHTOM.
3.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

4. CnenaTh BBIBOJI O TIPOJICTIAHHOM paboTe.

Conep:xaHnue oT4yera
1. B npakTuyeckoM 3aHATUA HEOOXOAMMO OTPA3UTH CICAYIOIIEE:
A) Ha3BaHue npakTHUECKOTO 3aHSATHSI.
b) Llens nmpaktuueckoro 3austusi. B) 3aganue.
2. BBIIIOJIHEHHOE TPaKTUYECKOE 3aHIATHE B COOTBETCTBUHU C 3a/IaHUEM.
3. OTBEeTHI HA KOHTPOJIbHBIE BOIPOCHI.
4. BeiBoj.

KoHTposibHbIE BONPOCHI:

1. aiiTe omnpeaencHUe JaHHOW OINEpallMd COTIACHO BapuaHTa ( OMMIMBAHHE; Pa3MeTKa; pyOka;
IpaBKa, Tn0Ka; pe3ka).

2. OnumuTe npaBuia BBIIOJIHEHUS IPUEMOB COIJIaCHO BapuaHTa ( ONMMJIMBAHME; pa3MeTKa; pyoOKa;
npaBKa, THOKa; pe3Ka).



IIpakTHYecKoe 3aHATHE

Tema: PaGoTa ¢ KOHTPOIBHO-U3MEPHUTEILHBIM HHCTPYMEHTOM.

Leab paGoThi: OCBOCHNE TPUEMOB IPUMEHEHHS KOHTPOJIbHO-U3MEPUTEILHOTO HHCTPYMEHTA JIJIst

BHEIIHET0, BHYTPEHHEr0 IPOMEPOB U IIpoMepa TITyOUHBI.

3axanue:

1.O3HaKOMUTBCS C YCTPOMCTBOM U IpUEMaMHU pabOThl KOHTPOJIbHO-U3MEPUTEIBHOTO HHCTPYMEHTA
(I TaHTCHIUPKYIIA).

2.0mpenenuTh pa3Mepsl 3arOTOBKH U 3aIIUCaTh B TAOIUILY.
3.IlucbMeHHO OTBETUTH Ha KOHTPOJIbHBIE BOPOCHI.

4.Cnenatp BBIBOJ O IPOAETAHHON paboTe.

IHosicHenusi k padore:

[Ipu pasmerke u o0O0paboTKe [eTajeld MIUPOKO MCHOIB3YETCS KOHTPOJIbHO-U3MEPUTENIBbHBIH
UHCTpyMEHT. C NpOCTEUIINM U3 HUX — U3MEPUTENIbHON JIMHENKOM BbI YK€ 3HaKOMbl. OHa 103BOJISET
OTIPENICTUTH Pa3Mephl ACTANICH ¢ TOYHOCTHIO 0o 1 MM. [l m3mepenus ¢ Oonbliei TouHOCTBIO (00 0, ]
MM) TPUMEHSIOT IUTAaHT€HUUPKYJIb. ODTO YHHUBEPCAJIbHBIA H3MEPUTEIbHBIH HMHCTPpYMEHT. C ero
MOMOIIBIO0 MOKHO U3MEPATh HAPY)KHbIE U BHYTPEHHHE pa3Mephl JeTanei u ryOuHy OTBEPCTHUS.

[TaHreHUUPKYJIb — MHOTOMEPHBIM pPAa3ABMXKHOM HMHCTPYMEHT C HOHUYCOM [UIsl HU3MEpEHUus
Hapy)KHBIX W BHYTPEHHUX pa3MepOB, AWAMETpPOB, TIAyOMH U BbIcOT netaneil. KoHcTpykuum
BBIIYCKAE€MBbIX IITAHICHIMPKYJIEH NO3BOJIAIOT IPOU3BOIUTE OTCYET pa3MepoB ¢ TOYHOCTHIO 10 0,1 u
0,05 mm. Takasg BbICOKasi TOYHOCTb JOCTUIAE€TCSd IPUMEHEHUEM CIIELMaIbHOTO YCTPOWCTBA IS
0TCYETa — JIMHEMHOI0 HOHMYCA.

HITanreHIMpKYIM ObIBAIOT pa3HbIX BUJOB, OHU OTJIIMYAIOTCS MpeieslaMi U TOYHOCThIO u3Mepenus. Ha
pucyHke crpaBa mnokaszaH mraHreHuupkynb [II[-1. OH cocTOMT W3 ITaHTU C HEMOJABUKHBIMU
ryokamu 1 u 2, mo KOTOpoi nepemeniaeTcsi paMka 4 ¢ MoABMXHBIMU TyOkamu 3 u 8. PamMky MOHO
3aKpeIIsATh B HYKHOM II0JIOKEHUHM CTONOPHBIM BUHTOM. Ha mitanre 5 HaHeceHbI eIeHUA, KOTOPbIe
00pa3yloT MIJUTMMETPOBYIO miKany. Llena ee nenenns—I1 mm. J{nmuHa MusimumeTpoBoit mkaiasl — 150
MM.

Ha nmoaBmxHbIX
ry0kax HaHECeHa BCIIOMOTaTeNbHas IIKala, Ha3biBaeMmas HOHMycoM . OHa pazzaeneHa Ha 10 paBHBIX
YyacTel, a BCs JNIMHA HOHMYCHOM IIKaJIbl cocTaBiisieT 19 Mm. 3HAUMT, AJIMHA KaXKI0W yacTu paBHa 1,9

MM. DTa BEIMYMHA SIBIISICTCS LICHOM JelIeHUs HOHUHYCA.
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2 MM, =
0 5 10 15 20
‘o | ll[illlll[llllllliL
2 MM| |
0‘123456789\10

1-e deneHue HoHuyca HoHuyc

6 9

EEERIENEN

o
Y
N ]
[ -
B
o —
=



[Ipu  u3MepeHuun HITaHT€HLIUPKYJIEM
1eJI0€ YHCIIO MUJUTUMETPOB OTCUUTHIBAIOT 110 MUJUTUMETPOBOM IIKaJie 10 HYJIEBOTO IITPUXa HOHUYCA,
a JiecsaThle J0JM MIJUIMMETpa — I10 IIKajJe HOHWYCca HayuHas OT HYJIEBOW OTMETKHU 10 TOH PUCKH,

KOTOpasi COBMAJAeT C KakOW-TMOO pUCKONM MUJUIMMETPOBOM Ikainbl. Ha pucyHke mMoka3aHbl

[IOJIOXKEHHE IIKaJI IITAHTCHIUPKYJIS TIPH
OTCYETE pa3MEpoB: a — 0,5 MM; 6 — 6,9 MmM; B — 34,3
MM.

Hepe/:[ Ha4dyaJlOM I/I3MepeHI/II71 IOTAaHTCHIUPKYJIEM HaJ0 OCMOTPETh €ro U INpOBEPUTh HA TOYHOCTD. I[J'ISI
9TOIr0 Haao0 COBMCCTUTH FY6KI/I HHCTPYMCHTA. HpI/I OTOM HYJICBBIC PHCKHU 00enx IIKaI JOJI?KHBI
COBIIACTh. OI[HOBpeMCHHO JIOJDKEH COBMECTHUTBCS ACCITHIN MTpUX HOHHUYCAa C JACBATHAAUATBIM

LITPUXOM MUJUIMMETPOBOM ILIKAJIBI.

T (I . N

HItanrenuupkyas LII-II MO’KHO IpUMEHATH HE TOJNBKO AJIS U3MEpEeHHs], HO U s pa3meTku. C ero

HIOMOILBIO HAHOCST HPSAMBIE PUCKU OT CTPOrO MPSIMOJIMHENHHBIX 0a30BBIX KPOMOK MJIM IOBEPXHOCTEH

3aroTOBOK, JEJAIOT 3aCE€UYKH, IPOBOJSAT OKPYKHOCTH.

HITaHreHUUpKyab SBIAETCS JOPOTOCTOSIIUM M TOYHBIM HMHCTPYMEHTOM, II03TOMY OepexHoe

oOpallleHue C HHUM JOJDKHO OBITh OCHOBHBIM IIpaBWiIoM pabothl. llepex Hauanom paOoTHI

IITAaHT€HIUPKYJIb TPOTHPAIOT YUCTON MATKOM TKaHbIO, YaIUB CMa3Ky U IbUIb (OCOOEHHO TIIATENbHO

OUYMINAIOT M3MEPHUTEIbHBIE MOBEPXHOCTH). Hemb3si ounmare MHCTPYMEHT NUIH(OBAIBHONW MIKYPKOH

WIN HOKOM. V3MepsTh MOKHO TOJIBKO YHCThIE U CyXHe€ IUIOCKOCTH JAeTanei, 6e3 3aupoB, 3ayCEHIIEB,

CTPYXKKM W TapanuH. VHCTpyMEHT Henb3s KJIacTh Ha HarpeBaTellbHbIe MPHOOPHI W JAEpiKaTh Ha

conHue. M3mepenue cienyer BHIIOIHATh YUCTBIMU U CYXUMHU PYKaMH.

W3mepsisa neranb, HeNb3s A0NMycKaTh Nepekoca TyO0oK ImTaHreHIupKyss. [lonoxenne ux ods3arenbHO

buxcupyercs CTOIOPHBIM BUHTOM.

Unrass mOKa3aHUS  INTAHTEHIMPKYJS, HAAO  JepKaTh €ro  MmpsMO  Tepea  TJla3aMu.

['yOkM IITaHreHIMPKYJAS HMEIT OCTpble KOHIbI, MO3TOMY HpPHU IOJIb30BAaHUM MM COOIOAalTe

OCTOPOKHOCTb.

[IITaHreHIMpPKYJIb JOJKEH JIe)KaTh Ha paboueM MecTe Tak, 4ToObl UM ObLIO YA00HO nonb3oBaThes. Ha
HEro He JIOJIKHBI nomnasaTh CTPYXKKH, OITUJIKH.

[Tocne paGoThI MITAHTCHIUPKYIIb HAJI0 IPOTEPETh YHUCTOM BETOLIBIO.

Hwxe npoBepuTh CBOM YMEHHS MOJTB30BAHUS ITAHT CHIIUPKYIIEM.

1.BeiOupaeTe 3aroToBKy 10 HOMEpPY BapUaHTa, IPOU3BOIUM 3aMep.

2.HaxoauTe Ha nmIkajax MTAaHTEHIUPKYIIA (CIIpaBa) pa3mep.

3.BriuceiBaete B TaONHUIly OJTYyYEHHOE 3HaUCHUE U MTOJTydaeTe OL[EHKY Balllero OTBeTa
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INo BapraHTa Ne 3arotoBku
a ) Y
1 2 3 4
1 X X
2 X X
3 X
4 X X
5 X

Xo/ BbINOJIHEHHS PadoThI:
1.O3HaKOMUTBCS € IPAKTUUECKUM 3aHATHEM Ne3-4.

2. BI)IHOJIHI/ITI), B COOTBCTCTBHUU CO CBOMM BapUAHTOM, 3aJIaHUC NPAKTUICCKOT'O 3aHATHA.

3.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHIL.
4.Crnienatp BbIBOJI O IPOJIEJIaHHON padoTe.

Conepxanue oT4yeTa
1. B mpakTH4ecKkoM 3aHATHH HEOOXOIUMO OTPA3HUTh CIEAYIOIIEE:
A) Ha3BaHue npakTHUECKOTO 3aHATHSI.
b) Llens npaktuueckoro 3ansatus. B) 3aganue.
2. BeINOIHEHHOE MPAKTUYECKOE 3aHITHE B COOTBETCTBUH C 33JJaHUEM.
3. OTBeTHl Ha KOHTPOJIBHBIE BOTIPOCHI.
4. BeiBOI.

KoHTpoJibHbIE BOIIPOCHI:
1. Kakue Tunel ITAHFr€HUHCTPYMEHTOB Ha3bIBAIOT IITAHTCHIIMPKYJISAMU?
2. Kakue cymecTByOT BUbI IUTAHTEHIIUPKYJICH?
3. Kakue pazmepHble mapamMeTpsl JeTajlel XapakTepru3yoT BUJ] IITAHTCHIIUPKYJIIs?
4. V3 KakuX 2JIEMEHTOB COCTOUT IITaHreHuupKyap [HI'T?
5. C xako# 1ebI0 UCTI0JIb3YeTCs HOHUYC?

6. C xaKoli TOYHOCTBIO MO>KHO KOHTPOJIMPOBATH PA3MEPHI ¢ TOMOIIBIO IITAHTEHIIMPKYJIA?

7. Kakum 00pa3oM BBIUUCIISIETCS PE3YIbTAaT U3MEPEHNUS IITaHT€HIUPKYIIeM?
8. B kakoM cirydae U3MEpEeHHMsI IUTaHT€HIUPKYJIEM HETPUMEHUMBI.
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IIpakTH4eckoe 3aHsATHE
Tema: 3aTouka HUHCTpYMEHTA
Heab padorsei: [Ipuobpectu npakTuyeckre HaBbIKU B 3aTOUKE HHCTPYMEHTA.

3axanue:

1. MI3yunTh nmpaBuIia 3aTOYKH HHCTPYMEHTA 3yOunita, Kpernmeiicens, cBepia;
2.IIpoBepUTh 3aTOUYKY MHCTPYMEHTA 110 LI1a0JI0HY;

3.0TBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

IHosicHenusi Kk padore:

KauecTBO BBINIOJHEHHUS OIIPEICIIEHHON CllecapHO ornepanuu (pyOKH, CBEpICHHS) METalJIa 3aBUCUT OT

MCIIPABHOCTH U MMPABUJIbLHON 3aTOUKH PEXKYIIETO HHCTPYMEHTA.

VYron 3aocTpeHus npu pyOKe BBIOMPAIOT B 3aBHCUMOCTH OT BHJa oOpabaTsiBaemoro merasmia: 70°

— 715 9yryHa U OpoH3bl; 60° — st ctanm; 45° — 11 Meu | JIaTyHHU.

3yOuIio UM KpeuMencenb 3aTauuBaloT Ha 3aTOYHOM CTaHKE B CIICIYIOMICH MOCIET0BATEILHOCTH.

1. Cravana u3y4arot TpeboBaHUs 0€30IaCHOCTH Tpy/aa MpH paboTe Ha 3aTOUYHBIX CTAaHKAX, 3aTEM
OCMAaTPHUBAIOT 3aTOYHBIN CTAHOK U MOATOTABIUBAIOT €0 K MYyCKY.

Puc. 1. 3aTouka 3yOuna u kpeiMericens: Ha 3aTOYHOM CTaHKE

3. 3ybuno unu kpeinmeiicens OepyT B pyKH, IJIaBHO HOJBOJAT PEXYILYIO KPOMKY K
LHMIMHIPUYECKON OBEPXHOCTH NUTU(POBAIBHOTO Kpyra (HaBCTpeuy ABMIKEHHUIO).

4. 3y6uno nnu KperumMeincens ¢ JeTKUM HA)KUMOM MEJUIEHHO MEPEeBUTaloT BIEBO U BIPABO 10 BCEH
LIMPUHE Kpyra, MOMNepeMEHHO 3aTauyuBas TO OJIHY, TO IpYTr'yI0 MoBepXHOCThb. [Ipu 3aTOuKe
HE00XO0AUMO CIIEUTh 32 TeM, YTOOBI peXKylliast KpoMKa Obljia MPSIMOIMHEHHA, @ CKOCBI PEXKYIIHUX
MOBEPXHOCTEN OBLIM CUMMETPUYHO PACIIONI0KEHBI OTHOCUTENBHO OCH 3yOuniIa Wil KperimMencens.
Jlnst yMeHbILIEHHs] HarpeBa BO BpeMs 3aTOUKU KOHEI 3yOuiia uiin Kpernimeiicess mepuoanyecku
OXJIaXJIAI0T B BOJIE.
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Puc. 2. [IpoBepka yria 3aTO4KHu 3yOuIia 1o madioHy

[IpoBepsroT KauecTBO 3aTOYKH: a) BEIMYHHY yIJIa 320CTPEHUSI KOHTPOJIUPYIOT C MOMOIIBIO TIOCKOTO
nrabsioHa ¢ yrinoBeiMu Beipe3amu 70, 60, 45° — nHa npocseT (puc. 2); 0) NpAMOIUHEHHOCTh PEXYyIIeH
KPOMKH TIPOBEPSIOT JTUHEWKOW; B) MPABWIBHOCTh 3aTOYKHU YIJia 3a0CTPCHHS HO OTHOIICHUIO K OCH
3yOuIia yCTaHaBIUBAIOT Ha rjas3.

CaepiieHue

Ha mnpousBoiacTBe HCHONB3YIOT cCamble pa3Hble KOHCTPYKLIIMM CBEpJI: IEPOBBIE, C IPSIMBIMHU
KaHaBKaMH, CHOUpajJbHble, Ui TIJIyOOKOro CBepieHHus LeHTpoBouHble U  HauOomnbiiee
pacnpocTpaHEeHuEe MOJIY4YWIM CHUpPAJIbHBIE CBepila, Kak HaumOojiee YHUBEpCalbHbIE, IPHU
UCIIOJIb30BAaHUM KOTOPBIX Hambosiee yAayHO peLIaeTcss BOIPOC OTBOJA M3 30HBI PE3aHUS CTPYXKKH,
OCYLIECTBIISIEMbIN CIMPAIIBHON KAaHABKOM.

[Ipu 06paboTke paboyas 4acTh CBEpJia M3HAIIMBACTCS, a PEXKYIIas KPOMKA 3aTYILISETCA.

JIJIst BOCCTaHOBJICHHSI PEKYIIUX CBOHCTB CBEPJI M 00CCIICUCHHS KaueCTBEHHOW 00pabOTKH OTBEPCTUI
UX pEeXyllMe KPOMKU 3aTayuBaAIOT IO MEpPE 3aTYIUIEHUs. 3aTOYKy PEXYIIMX KPOMOK CBEpi Ha
paboueM MecTe BBITIOHSIOT Ha 3aTOYHBIX CTaHKAaX.

[Ipu 3aTouke pexyliei yacTu cBepiia MPUAAI0T Pa3IndHyi0 GopMy, BIOOP KOTOPOI MPOU3BOIUTCS B
3aBUCHMOCTH OT XapakTepa BBIMOJHAEMBIX padoT U 00padaThIBAEMOT0 MaTepHaa.

[Ipu ob6pabotke orBepcTtuii guamerpom ot 0,25 mo 12 MM B cTam, 4yryHe, CTaJIbHOM ITUThE
pUMEHsIeTCA OMHapHas (HOpMaibHas) 3aTOYKa.

[Ipu cBepnenun otBepctuil AuameTpoM OT 12 g0 80 MM B CTaJbHOM JIUThE MO JIMTEMHOW KOpPKE
WCIIOJIB3YETCS OJIMHAPHAS 3aTOYKA C TTOATOYKON EPEMBIYKH — ITOMEPEYHON KPOMKH.

I'eomeTpust 3aTOUKH OOBIYHOTO CIIMPATILHOTO CBEpJIa MOKa3aHa Ha pucC. 3.

Cned nepedxed

NOBePXHOCTIU
Cned nosepxHoCMU, ;

obpasyemal pexywed Cned 380w

KPOMKOU NPU 8PEUGHUL N08EPYHOCHU
80Kpye OCU Céepna
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Puc.3 'eoMeTpus 3aTOYKH CIIHPATBLHOTO CBEpIa: MW - YroJl HAKJIIOHa BUHTOBOM KaHABKH K OCH

ceepaa (10 — 45%; V \J yroJI HaKJIOHA TTOTIEPEYHON KPOMKH (OCTPBIA YTOJI MEXIY MPOSKIUAMU

MIONEPEYHON M PEXYIIMX KPOMOK Ha IJIOCKOCTh, NEPIEHAUKYISPHYIO OCH cBepia; y = 50 —
55%); 2¢ — yrox npu BepiMHe cBepia (YroJI MEXTy IIaBHBIMH PEXKYIIMME KPOMKaMHU CBEpiIa); 20¢ =

116 — 125° — npu 06pabOTKe CTAIN U YyTryHa;

200 =130 — 140° — pu 00paboTKe MeaH, aFOMUHUS U UX CIUIaBOB.

[Tpu 3aTOUYKE HHCTPYMEHTA HEOOXOAUMO COOMIOIATh CIEAYIONIIE TPeOOBaHNUS:

- YCTaHaBIIMBAIOT HNOJPYYHUK 3aTOYHOTO CTaHKa TakuM o00pa3oM, 4UTOOBI 3a30p MEXKIY
MOJIPYYHUKOM U 3aTOYHBIM KPYroM He npesbimal 3,0 Mum;

- TMPWXUMaTh HHCTPYMEHT PEXYIIEH YacThio K epudepun 3aTOYHOTO KPyTa, OMUPAsCh MPH 3TOM Ha
HOJIPYYHHUK;
- IEPUOUYECKH OXJIaK1aTh UHCTPYMEHT BOJIOM, OITyCKasi €r0 B CHEUAIbHYI0 EMKOCTb;
- IPOBEPSATH YroJl 3aTOYKKU UHCTPYMEHTA 0 11a0JIOHY;
- CJI€IUTh 32 CHMMETPUYHOCTBIO JIE3BUSI HHCTPYMEHTA OTHOCUTEIBHO €TI0 OCH.

Xo/ BbINOJIHEHHS PadoThI:
1.O3HaKOMUTBCS C MPAKTUYECKUM 3aHITHEM No5-6.

2. BBIITOJIHAUTE, B COOTBETCTBUH C 3aJJaHHUEM.
3.OTBETUTH HAa KOHTPOJIBHBIE BOMPOCHI.
4,CnaenaTh BBIBOJ O MPOJICITAHHON paboTe.

Conep:xanue oT4yera
1. B mpakTH4eckoM 3aHSATUU HEOOXOIMMO OTPA3UTh CIEAYIOIIEE:
A) Ha3BaHue npakTHUeCKOro 3aHsATHSI.
b) Llens nmpakTuueckoro 3austusi. B) 3aganue.
2. BBIITOJIHEHHOE MTPAKTUYECKOE 3aHITUE B COOTBETCTBHUH C 33/IJaHUEM.
3. OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.
4. BeiBon.

KonTpoJibHbIe BONPOCHI
1.OT 4ero 3aBUCUT Ka4eCTBO BBIITOJIHEHUS ONEPALIUH.
2.Kakue TpeGoBaHMs TOIKHBI COOTIOATHCS MTPU 3aTOUYKE HHCTPYMEHTA.
3. Onumure NOpsSAOK U MOCIEI0BATEIbHOCTD 3aTOYKU 3yOUJIO WU KperHmencens.
4.Kak npoBepstoT Ka4eCTBO 3aTOYKH HHCTPYMEHTA
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IIpakTH4yeckune 3aHATHSA

Tema: Hanecenue nmpou3BOJIBHO PACIONOKEHHBIX, B3aUMHO MapajieIbHbIX U B3aHMMHO
NEPIEHAUKYJIAPHBIX PAMOIMHENHBIX PUCOK, PUCOK I10J] 33JaHHBIMU yIJIaMH, KEPHEHUE.
Heab padorei: Crioco6cTBOBATH (HOPMUPOBAHUIO ONBITA HAHECEHUS PUCOK, KEPHEHUS

3ananmue:
1.3y4nTh npueMsl pa3METKU U HAHECEHUsI PUCOK, KEPHEHHS,

2.B COOTBETCTBHH C TEXHOJOTUUYECKON KapTO HAHECTH MTPOU3BOJIBLHO PACIIOJIOKEHHBIC, B3AMMHO
HapaJIJIeHBHBIG 1 B3aUMHO HepHGHI[I/IKy.HSIpHBIe HpSIMOJIHHeﬁHLIC pI/ICKI/I, pI/ICKI/I 1oa 3aJaHHbIMHA
yIJIaMH, TTPOU3BECTH KEPHEHUE.
3.OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.

[osicnenus: k padore:
Pa3meTkoii Ha3bIBaETCS Onepanus HaHECCHHS Ha 00padaThIBAEMYIO 3arOTOBKY Pa3METOYHBIX JTMHHMA
(puCcoK), onpenesomuX KOHTYPhI OyayIen JeTany WM MecTa, Ioajiexariie oopadoTke.

Pa3smeTrka Ha IUIOCKOCTH BBIIIOJIHAETCS B ONPEINECICHHOM IIOCIENOBAaTEIIBHOCTH: CHAadala HYXHO
HAHECTH TOPU30HTAJIBHBIE JIMHUM, 3aTEM BEpPTUKalbHbIE M HakjOHHBIE. [locnennumu pazmevarorcs
OKPYXKHOCTH, AYTH U COIPSIKEHUS — 3TO JTa€T BO3MOKHOCTb IIPOKOHTPOJIIMPOBATH TOYHOCTh Pa3METKU
IPSIMBIX JIMHUM: CONPSKEHUS TOJDKHBI IOJYYUTHCS IJIaBHBIMH, a AYI'M — TOYHO 3aMKHYTH IIpPSIMbIE
JMHUH.

YepTriiKy BO BpeMsl IPOBEAEHUS JTUHUU HY)KHO BCE BPEMs IIPHKUMATh K JIMHEWKE UM YTOJBHUKY H
HE MEHSTh YroJl €€ HaKJIOHa, MHAYe OHAa OKa)KeTCsl HemapajuienbHOU JuHelke. HakioneHa ueptuika
JIOJDKHA OBITH B CTOPOHY OT JMHEHKHU. [IpoBOAMTH JMHMIO HYXHO JBHXKEHHEeM Ha ce0s. Henb3s
MOBOJUTH JIMHUIO JIBAXbI: [IONIACTh BTOPOM pa3 Ha Ty K€ CaMyl0 JIMHHIO HEBO3MOYKHO — B pe3y/bTaTe
JIMHUS OKaXKeTCs IBOMHOM. Eciu KauecTBO HAHECEHHOH JIMHUM HE yCTpauBaeT camMoro ciiecaps, TO ee
CJIEIyeT 3aKpacuTh U IMPOBECTH 3aHOBO.

Jlns mpoBeneHus NepHeHANKYIJIAPHBIX JUHUN UCIOJIB3YIOT CTAJbHON YIOJBHHK, K KOPOTKON CTOPOHE
KOTOpOro mpuBapeHa moja yriaom 90° HeOonbImas MeTaulMdecKas IuiacTuHa. TakoW YroJbHUK
Ha3bIBAETCSl JIBYTAaBPOBbIM. I[IpmiiokuB ero k OOKOBOW CTOpPOHE pPa3METOYHOW IIUTHI, MOXHO
IPOBOAMTD MEPIEHIUKYIISIPHBIE TUHUH C JOCTATOYHO 00JbIION TOUHOCThIO (PucyHok 1).

Pucynok 1.IIpremMsl pa3MeTkH 3aroTOBOK:
a — CcJIecapHbIi YTOJIBHUK C IJIACTUHON M HAaHECEHHE PHCOK C €ro MOMOIIbI0; O — HaKepHUBaHHE
Pa3METOYHBIX PUCOK.

Hanecenue pucok (JTuHUi).

Pucku npu pazMeTke HaHOCAT B cieAyromieM nopsake. CHauana Bce TOPU30HTAIbHBIE, a 3aTEM
BEPTHUKAJIbHBIE, I10CJIE ITOIO HAKJIOHHBIE, U B IIOCIEAHIOI0 OUYEPElb OKPYKHOCTD, 1yTH, 3aKPYTJICHUS.

a) Hanecenue npsameIx quHUNA
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0) [TocTpoeHne mpsAMBIX TapaJIeIbHBIX PUCOK. [IpoBeeHNE MPSAMON TMHUYU MapaICIbHO 3aIaHHON
npsimoii AB Ha orpeneneHHOM paccTOSTHUU

B) Hanecenue B3aMHO MepHeHIUKYISIPHBIX PUCOK
r) Hanecenue neprneHIuKyIsspHBIX PUCOK C IIOMOIIBIO YTOJbHUKA

A
m

n) Pazmertka aeranei OT ICHTPOBOM JIMHUH €)
Hanecenue prcok noJ1 3alaHHBIMH yTJIaMH

k) PazMeTka miockux moBepXHOCTEN (KPUBBIX JTUHHH )

3) OTbICKaHME IICHTPOB

KepHenne pa3MeTOYHBIX PUCOK.
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1 i)

Xo/ BbINOJTHEHUS PA0OTHI:
1.O3HaKOMUTBCS € TPAKTUYECKUM 3aHATHEM No7-8.
2. BBINOJIHUTE, B COOTBETCTBHH C 33JaHEM IIPAKTHUECKOTO 3aHATHUSI.
3.OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.
4.Crnenats BBIBOJI O MPOJICIIAaHHON paboTe.

Conep:xanue oT4yera
1.B mpakTH4eckoM 3aHATUU HEOOXOIMMO OTPA3UTh CIAEAYIOLIEE:
A) Ha3BaHue npakTHueCKOIo 3aHATHSI.
b) Llens npaktuyeckoro 3anarus. B) 3ananue.
2. BBINOIHEHHOE IPAKTUYECKOE 3aHITUE B COOTBETCTBUU C 33JJaHUEM.
3. OTBeTHI Ha KOHTPOJIbHBIE BOIPOCH.
4. BeiBoa.

KonTposbHbIe BONPOCHI:
1.HazoBute npucnocoOneHus, IpuMeHseMbIe IS III0OCKOCTHOW Pa3METKH.
2.1lepeyncianTe THCTPYMEHTHI ISl TIJIOCKOCTHOW Pa3METKHU.
3.Kaxue Bubl UepTUIIOK ¥ KEPHEPOB BbI 3HaeTE?

4.B KxakoM NopsiIKE HAHOCST Pa3METOUYHbIE JTMHUN?
5.Kax obecnieunBaeTcs 3aKperieHue pa3MeTKu?

6. Kaxoli pa3MeTOouHBIN HHCTPYMEHT (YepTHIIKA, MaclITaOHast TMHEWKa, KEpHEP, Pa3METOYHBIN
LUUPKYJIb, YTOJIbHUK, IITaHreHuupKyb LI — IT) Heo6xoaumo BeIOpaTh 1l BHITOJHEHUS
CIIEAYIOIIMX paboT: HaHECEHUE Pa3METOUHBIX JJMHUI; TOCTPOEHHUE YTIIOB; pa3MeTKa OKPY>KHOCTEH
nuamerpom Oosiee 250 MM; HAaHECEHUE OKPYKHOCTEH U MIEPEHECEHHNE pa3MepoB?
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IIpakTH4yeckoe 3aHATHE

Tema: I'paduueckoe M300pakeHHE OTKJIOHEHHS M JOMyCKa pasMepa (MCXOJHBIC JaHHBIE pa3MEpPOB HA
yepTexe MPeAaraloTcst Kax1oMy o0ydaromemMycs)
Heanb padorebi: CriocoOCTBOBATH (POPMUPOBAHUIO OMBITA TPAPUIECKOT0 N300paKEHUS OTKIOHEHUS 1
JOITyCKa pa3mepa.

3aganue:

1. 3yuuth Tpadudeckue n300pakeHus JOMYCKOB pa3Mepa U OTKIOHEHUH;

2.I'paduuecku n300pa3uTh JOIMYCK pa3Mepa U OTKIOHEHUs COTJIACHO BapUaHTa.
3.0TBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

[osicnenus k padore:

CozpmaTenn MeXaHM3MOB M MaIllMH, HCXOIsd W3 HA3HAYCHMM JeTaJel, Ha OCHOBE pacyeToB
pPa3JIM4YHOTO XapakTepa M pPE3yNbTaTOB JOKCIEPUMEHTAIBHBIX MCCICAOBAaHUM, OIPEACIIOT
TEOMETPUUYECKHAE IapaMeTpbl 3JIEMEHTOB JeTaneld. CTeneHb BO3MOXKHBIX, C TOUYKH 3PECHMS
paboTOCTIOCOOHOCTH KaXKIOW AETaau, OTKIOHEHUN €€ Te€OMETPUYECKUX [apaMeTpoB OT 3aJaHHBIX
orpeenseT KOHCTPYKTOp. EcTeCTBEHHO, YTO OJTHU 3JIEMEHTHI JieTajieil TpeOyeTcsl BBIIOJHUTH Ooliee
TOYHO, YEM JIPYTHE B COOTBETCTBUH C UX HA3HAYCHUEM.

B 10 *e Bpemst U3BECTHO, YTO a0COJIOTHO TOYHO HM3TOTOBUTH F€OMETPUUECKUE IJIEMEHTHI JeTaau
HEBO3MOKHO BCJIEJICTBUE LIEJIOr0 psAga IPUYUH, CBOMCTBEHHBIX JIIOOOMY TEXHOJOTHYECKOMY
IIpoLeccy.

1. Pa3mep — uncioBoe 3HaYEHUE JIMHEHHON BEJIMYMHBI (AMaMeTpa, JUIMHbI UT.I1.) B BBIOpaHHbIX
eAMHULIAX U3MEPEHHUs. JpyrumMu clioBaMu, pa3Mep JIEMEHTA JETANIN — PACCTOSHUE MEXIY
JBYMS XapaKTEPHBIMA TOYKAMHU 3TOTO JJIEMEHTA.

2. Pa3mep niieMeHTa, yCTaHOBIEHHBIA U3MEPEHUEM C JOITYCKAEMOW MTOTPEIIHOCTBIO, HA3BIBAIOT
JICHCTBUTEIIBHBIM Pa3MepOM. [[eliCTBUTENBHBIN pa3Mep BBIABIACTCS YKCIIEPUMEHTAIBHBIM ITyTEM
(M3MepeHHeM) ¢ JOMYCTUMOM MOIPEeIIHOCThIO, KOTOpasi OnpesesneHa KAKUMU—IN00
HOPMAaTUBHBIMH JOKyMEHTaMU. J|eCTBUTENbHBIN pa3Mep HaXOAAT B CiIydasiX, Korjaa TpedyeTcs
OTIpeNIeIUTh COOTBETCTBHE PA3MEPOB JIEMEHTOB JIeTalll YCTaHOBJIEHHBIM TpeboBaHusM. Korna
JKe Takue TpeOOBaHUs HE YCTAaHOBIIEHBI U U3MEPEHUS MPOBOJIAT HE C LENbI0 IPUEMKH
MIPOIYKLIHUH, TO BO3MOXKHO HCIIOIb30BAaHUE TEPMUHA U3MEPEHHBIN pa3Mep, T. €. pa3Mep,
IIOJIy4EHHBIN B pe3yJIbTaTe U3MEPEHUM.

3. UcTuHHBIN pa3mep — pa3Mep, MOJyUYEHHBIN B pe3ysibTaTe U3rOTOBJICHUS U 3HAUYEHHE KOTOPOTO
HaM HEU3BECTHO, XOTsl OHO U cyliecTByeT. K 3HaueHHI0 HCTUHHOTO pa3Mepa Mbl PUOIIHKaeMCs
10 MEPE MOBBIIIEHUS TOYHOCTH U3MEPEHUMN, TO3TOMY MOHSITHE «MCTUHHBIN pa3Mep» 4acTo
3aMEHSIOT MOHATHEM «1EHCTBUTENbHBIN pa3Mep», KOTOPBIH OJIM30K K HCTUHHOMY B YCIIOBHUSIX
IIOCTABJICHHOW LIEJIH.

4. HomuHaJbHBIN pa3Mep — pa3Mep, OTHOCUTEIBHO KOTOPOTO ONPENEISAIOTCS OTKIOHEHUS. [l
JieTaniel, COCTaBIISIOIINX COeAMHEHNE, HOMUHAJIBHBINA pa3Mep SABJSETCS OOIIUM JJIsi OTBEPCTHS U
Basjia. HoMMHANBHBIN pazMep onpenenseTcs KOHCTPYKTOPOM B pe3ysIbTaTe pacueToB Ha
MIPOYHOCTB, )KECTKOCTh, IIPH OIpe/IeIeHUH rabapuToB U T.JI. WJIK C YIETOM KOHCTPYKTHUBHBIX U
TEXHOJIOTHYECKUX COOOpakeHUH. DTOT pa3Mep YKa3bIBAIOT Ha UepTEXKe.

5. YuutbiBas norpemHocTb 00paboTKU, KOHCTPYKTOP YKa3bIBa€T HE OJJUH pa3Mep, a JBa
IpeeNbHO JOMYCTUMBIX pa3Mepa JIeMEHTa, MEXTy KOTOPBIMH JJOJDKEH HaXOIUThCs (MU OBITh
UM PaBHBIM) JICMCTBUTENBHBIA pa3Mep. DTH JiBa pa3Mepa Ha3bIBaIOT HAUOOJIBIIUM MPEAETbHBIM

pasmepoM “#F (HamGONBIIMIT JOMYCTHMBIH pa3Mep OJJEMEHTa JeTalu) M HAHMEHBIIHM

TIpe/IebHBIM Pa3MepoM = #¥  (HauMeHBIIMIl JOMYCTUMBIH pasMep dJIeMEHTa aeTamn). PasHOCTh
MEXIy HauOONBIIMM W HAUMEHBIIUM TMpEACNbHBIMA pa3MepaMy Ha3bIBaeTCAd JOMYCKOM Ha
00paboTKy UK AOMMYCKOM, 0003HaYaeMbIM T g4:

Iy =Dy =Dy :
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Jlonmyck — 3TO CYILECTBEHHO IOJIOKHUTENIbHAS BEJIWYMHA, OH HE MOXET ObITh OTpULATEIbHBIM. DTO
MHTEPBAJl 3HAYEHUI Pa3MEpPOB, MEXy KOTOPBIMH JIOJKEH HAaXOJUTHCS pa3Mep IOJHOTO AJIEMEHTa
JeTaJH.

o Frd
- E{f;‘ Sdpe Do —'D: = D .

9

CrnenoBarenbHO, JOMYCK IOKA3bIBA€T KakK OBl pa3pelieHHYIO MOTrPEIIHOCTh 00pabdOTKH, 3apaHee
IOPEIYCMOTPEHHYIO U OTPaXEHHYIHO B 4YepTexe Jertand. B 3ToM ciyyae TOJHBIMH U
B3aMMO3aMEHSEMBbIMU OyAyT TaKue JETalld, Y KOTOPHIX pa3Mep, MOJYyYMBIIUICS mocie o0paboTKH,
HaXOJUTCS B IIpeJeax JOImycKa.

Uem MeHbIIE I0IIyCK, TEM TOYHEE JOKEH ObITh M3rOTOBJIEH HOPMHUPYEMBIN 3JIEMEHT AETAIU U TEM
TpyZAHEE, CIOXKHEE M IOTOMY JOpOXKE €ro M3rotoBieHue. Yem Oonblie OMycK, TeM rpydee
TpeOOBaHUS K 3JIEMEHTY AETalIH U TEM IPOILE U JELIEeBIIE €r0 U3rOTOBIECHUE.
Takum o0pa3oM, ycTaHaB/IMBaTh (HOPMUPOBATh) TOYHOCTh pazMepa — 3TO 3HAUUT yKa3aTh JIBAa €ro
BO3MOXHBIX (JI0IIyCKAaeMbIX) IPEEIbHbIX 3HAYCHHUS.
[IpaBuibHOCTB MOTY4YEHUSI pa3MEPOB IIPU 00PAaOOTKE IPOBEPSIETCS UX U3MEPEHUEM.
W3mepuTh pa3smep — 3HAUUT CPaBHUThb €ro 3HAYEHHWE C BEIMYMHOM, MPUHATON 3a eauHuuy (ams
JMHENHBIX pa3MepOB €AUHULIEH N3MEPEHUS SIBIISIETCS METD).
Bce wuHCTpyMeHTHI M 1puOOpBI, NpPUMEHsSEMble JUIsI HW3MEPEHUH, UMEIOT oO0llee Ha3BaHUE —
U3MepHUTeNbHble cpeacTBa. [Ipu M3MepeHUsX BO3MOXHBI MOTIPEHIHOCTH, M MO3TOMY aOCOJIOTHO
TOYHO OIPENIEIUTh pa3Mep JeTaIl HEBO3MOXKHO.
[TorpemHocThi0 M3MEpEHMs] HA3bIBAETCS OTKJIOHEHHE pe3ysibTaTa HM3MEPEHHUs OT MCTUHHOTO
3HaYeHUs Hu3MepseMoil BENMYMHBL. [lorpemHocTs M3MEpeHHs MOTYT BbI3BaTh: IOTPELIHOCTH,
BHOCHMBIE YCTAaHOBOYHBIMM MepaMu U oOpasnamu; HetoyHocTd CH Wi KM3HOUIEHHOCTh €ro
OTJENIbHBIX YacTeil; TemmepaTypHble BIIMSHUS; OIIMOKH, CBSI3aHHBIE C ONBITOM M HaBBIKAMHU
YyeJI0BeKa, KOTOPBIN IPOBOAUT U3MEPEHUE U T. 1.

6. OTknoHeHue. /lomyck Ha 00pabOTKyY Ha UyepTekKax MOKa3bIBACTCS B BUJIE IBYX OTKJIOHEHUH OT

HOMMHAJILHOTO pa3zMepa. OJJHO OTKIIOHEHUE HAa3bIBAETCS BEPXHUM, a IPYrO€ HUKHHUM.

el
BerHee OTKJIOHCHHUC ES\ES} anre6pa1/1qec1<a;1 Pa3sHOCTb MCKAY HanOOJIBIINM MpeaACIIbHBIM
pPasMEpoOM U HOMHUHAJIbBHBIM pa3MCpPOM:

ES(es) = Did) - D(&)

et
Hikuee orkionenne 4 (€0 anredpandeckas pa3HOCTb MEXAY HAUMEHBIIUM TpeAebHBIM
pa3MepOM U HOMHUHAJIbHBIM Pa3MepPOM:

EHet} = g} gy — DU} )

OTKIIOHEHHE BCeraa UMEeT 3HaK (+) viH (—).

Korma npenensHbIi pazMep 00JbIlIe HOMUHAIILHOTO, TO B YEPTEKE OTKJIOHEHHUE CTABUTCS CO 3HAKOM
(+). Ecom mpenenpHbI pasmep (HauOONBIIWNA WM HAUMEHBIIWN) MEHee HOMHHAIBHOTO, TO
OTKJIOHEHHE SIBJISIETCS OTPULIATENIbHBIM U B YepTexke cTaBUTCS co 3HaKkoM (—). Korma onuu u3
MpEACIbHBIX Pa3MEpOB PaBEH HOMHHAIBHOMY, TO OTKJIOHEHHE OKa3bIBACTCS PAaBHBIM HYJIIO U B
YepTeKe HE POCTABIISAETCS.

Jnst HArIAIHOTO TIPEACTABJICHUS O BO3MOXKHOM COOTHOIIEHHWH Pa3MEpPOB MPUMEHSETCS METOJ]
rpaduuecKoro TMOCTPOSHUS TMpPEAeTbHBIX OTKIOHEHUH, MpPH KOTOPOM TMPHHITO BEIUYUHBI
BO3MOJKHBIX OTKJIOHEHUW OTKJIQJbIBATh TOJBKO C OJHOM CTOPOHBI PacCMaTPHUBAEMOI0 pa3Mmepa.
BenuuuHbl MOJOXKUTENBHBIX OTKJIOHEHUH OTKJIAJBIBAIOTCSA BBEPX OTHOCUTEIBHO HOMHHAJIBHOTO
pasmepa, a OTpHUIaTeIbHBIE OTKJIOHEHUS — COOTBETCTBEHHO BHH3. Tak, Ha PUCYHKE H300pa)KeHO
OTBEPCTHE C JBYMS TMOJOKUTEIbHBIMU OTKJIOHEHUSAMH W Bal C JBYMs OTpHUIATEIbHBIMU
OTKJIOHEHHUSIMU. [IpocTpaHCTBO, OTrpaHWYEHHOE JIMHUSMU BEPXHETO W HWIKHETO OTKJIOHCHHM
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(3amTPUXOBAaHHBIEC TIOJIOCKH), HA3bIBACTCS TIOJIEM JIOITYCKa.

Ho Takoe rpaduueckoe m3zoOpakeHre HEynoOHO, TaK KaK COACPXKUT JIMIIHIOK HWH(pOpMAIHIo, a
IJIaBHOE HEBO3MO)KHO COBMECTHTH MacIITa0bl HOMHHAIBHOTO U MPEAETbHBIX Pa3MEPOB, MTOCKOJIBKY,
€CIIM caM pa3Mep COCTaBJIIeT JNECATKM U COTHH MUUIMMETPOB, TO OTKJIOHEHMS — BCErAa JOJH
MuuMeTpa. Torma Ui HarisIHOCTH TpadUUecKoro H300paKeHUs IMOCTYHAIOT CIIETyIOIHM
oOpa3zoM. 3HaueHHE HOMUHAIBHOIO pa3Mepa OIyCKaeTcs M3 rpaduuecKoro H300paxkeHus, a
HOJIO’KEHHE HOMUHAIBHOTO (0e3 yKa3aHWs ero 3Ha4eHUs] B MacuITade) 3aMeHSeTCS TOPH30HTAIBHON
JMHUEH, OT KOTOPOW Temephb yKe B MaciTade MOKa3bIBaIOT TPAHMIBI MPEACTbHBIX Pa3MEpoB, T.C.
oTkJoHeHus. Takum oOpazom, mpu TpaduvecKoM H300paKeHHH MOXKHO YBHIETh OTKJIOHCHHS U

IIPEEIIbHBIC PA3MEPBI, U IIPU 3TOM UCIIOJIB3YIOT TEPMUHBI «HYJIEBAs JIMHUA» U «I10JIE JOITYCKa.
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Puc.1. I'padnueckoe nzo0pakeHre pa3MepoB M OTKIOHEHUH

HyneBas nuHuA — 1UHUA, COOTBETCTBYIOLIAS HOMHUHAJIBHOMY pa3Mepy, OT KOTOPOH YKa3bIBAHOT
OTKJIOHEHHS pa3MepoB Mpu rpadruyeckoil n300pakeHUu Mojeil 10nycKkoB 1 nocagok. OObIYHO Hy/eBas
JIMHUS PaCIoaraercs TOPU30HTAJIbHO M IUIOCOBBIE OTKJIOHEHHMS OT HOMHHAJIBHOIO pasMepa
OTKJIaIbIBAFOTCS BBEPX, @ MUHYCOBBIE — BHU3 OT HYJIEBOM JIMHUHU.

Mexny BEpXHUM U HYDKHUM OTKJIOHEHUSIMH PACIIOJIOKEHO I0JIE I0IyCKa.

[Ipy HOpMUPOBAaHUU TOYHOCTH BBIIEISAIOT OJHO OTKIOHEHHME U3 JABYX, KOTOPBIM XapaKTEPU3YIOT
IIOJIOKEHUE IIOJIA JOIyCKa OTHOCHUTEIBHO HOMHHAJIBHOTO pa3Mepa. OTO OTKJIOHEHHUE IOJIYy4YHIIO
Ha3BaHHUE — OCHOBHOE OTKJIOHEHHE. OCHOBHBIM OTKJIOHEHHEM SIBIISIETCSI OTKJIOHEHHUE, OnrKaiiiiee K
HYJIEBOU JINHUH.

Jns moseld TOMyCKOB, DPACHOJIOKEHHBIX BBIINIE HYJIEBOW JIMHUW, OCHOBHBIMHM OTKJIOHEHHSIMH
ABJISIIOTCS. HUJKHUE OTKJIIOHEHHs, a I TEX II0JIEH JAOIYCKOB, KOTOPBIE PACIIOIOKEHBI HUKE HYJIEBOU
JIMHUHW, OCHOBHBIMHU OTKJIOHEHUSIMH CIIY’KaT BEPXHUE OTKJIOHEHUS. Y MOJIEH JOIYCKOB, MMEKOIIUX
MOJIOKHUTEbHBIE U OTPHULIATENIbHBIE OTKJIOHEHHs, 32 OCHOBHOE MPHHHUMAIOT TO, KOTOpoe Oimke
PACITOJIOKEHO K HYJIEBOW JIMHUU.
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JUis mpenenbHBIX Pa3MepOB, OIPAaHMUYEHHBIX BEPXHUM M HUKHHMM OTKJIOHEHHSIMH, NPUMEHSETCS
MOHATHE IIPEAEIOB MAKCUMyMa U MUHUMYMa MaTepHaa.

Ilpenen makcuMyma MmaTepuala — TEPMHH, OTHOCALIMMCA K TOMY M3 INpeAETbHBIX DPa3MEpOB,
KOTOPOMY COOTBETCTBYET HaWOOJbIINI 00beM (Macca) mMarepuaia, T.e. HAauOOJbIINN MPeaeTbHBIN
JIOITyCKAaeMBbIH pa3Mep Bajla U HAUMEHbBIINH IPeJebHbINA pa3Mep OTBEPCTHS.

[To-gpyroMy 3TOT Ipenesr MOKHO IIPEACTABUTH KAaK IPAHUIly 3HAYEHUS TOJHOTO pa3Mepa dJIEMEHTa
JieTaiu, KoTopas OyeT JOCTUTHYTa IIEepBOii B Ipolecce 00pabOTKU CO CHATHEM MaTepuaa.

[Ipenen MuHMMyMa marepuana — TEPMHH, OTHOCSIIMKICS K TOMY U3 IpPEAENbHBIX JOMYCKaeMBbIX
pa3MepoB, KOTOPOMY COOTBETCTBYET HAWMEHBIIUH JOMYCTUMBIN pa3Mep Baja W HAUOOJBIIHMA
JIOIIyCTUMBIN pa3Mep OTBEPCTHSL.

Jpyrumu cioBamu, 3T0 Mmpezell, KOTOPbI OlpeaesseT rpaHuIly HEUCIIPaBUMOro Opaka.
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Puc. 2. Crioco6s! rpaguieckoro n300paxeHus 10MyCcKaeMbIX pa3MepoB

Vkasarb rpadudeckd [Ba TpEACTbHBIX JOMYCKaeMBIX pa3Mepa MOXKHO HECKOJIbKUMU
criocodamu:
1) ykazaTh HETMOCPEJCTBEHHO JBa TMpPENeNbHbIX pa3Mepa, MEXAY KOTOPBIMU JIOJIKHBI

HaxXOJIUThCS pa3MepPbI TOAHBIX JETAJICH;

2) yka3aTh HOMUHAJBHBINA pa3Mep U JIBa OTKIIOHEHHs OT HETO (BEpXHEE WU HIKHEE);
3) yKa3zaTh HOMHHAJIBHBIA pa3Mep, OJHO OTKJIOHEHWE (OCHOBHOE OTKJIOHEHWE) M JOMYCK Ha

pasMep TSl MOTYYeHUsI BTOPOTO OTKIOHEHHUSI.
HpI/I CO3JaHUN MCXaHU3MOB MalllMH BO3HUKACT HGO6XO)II/IMOCTB COCAUHCHHUA IBYX HJIM HECKOJIBKHUX
neTaned apyr ¢ Apyrom. XapakTep COeTUHEHUH AUKTYeTcs WX (DYHKIMOHATBHBIM HAa3HAUYE€HUEM U
onpeacsICT CTCICHD JOIMYCTUMOCTU UX OTHOCHUTCIIBHBIX HepeMeHIeHI/Iﬁ TII0CJIC C60pKI/I. OcHOBHEBIE
3a/1a4¥, KOTOpbIE PEIIAlOT MPU HOPMHUPOBAHHHM TOYHOCTH U OOECIEUEHUH B3aMMO3aMEHSIEMOCTH,
CBSI3aHBI C BOMPOCAMHU COEIWHEHHs JeTalieil, T.e. ¢ oOpa3oBaHWEM TMocanok. [lpm 3TOM BHE
3aBUCHUMOCTH OT KOHQUTYpAIlMH COCTUHSEMBIX SJIEMEHTOB, YCIOBHO NPUHATO OJUH DJIEMEHT
Ha3bIBATh «BAJIOMY», a IPYTOM — OTBEPCTHEM.
Ban — tepmuH, yclioBHO IpUMEHSEMbI 111 0003HaYeHHsI HAPYKHBIX (OXBaThIBAEMbIX) JIEMEHTOB
,ZIeTaJ'IeI\/'I, BKJIFOYas U 3JICMCHTBI, OTPaHUYCHHBIC IIJIOCKMMU IMTOBEPXHOCTAMMU.
OTtBepcTre — TEPMHH, YCIOBHO TMPUMEHSEMBIM JJisi 0003HauYeHUs BHYTPEHHHX (OXBATHIBAIOIIMX)
DJICMECHTOB ,ZIeTaJ'IeI\/'I, BKJIFOYas U 3JIEMCHTBI, OTPaHUYCHHBIC IIJIIOCKUMHA IMTOBEPXHOCTAMMU.
TepMUHBI «Ba» U «OTBEPCTUE» OTHOCSTCS HE KO BCEH JEeTall, a K €e dJIEMEHTaM U MPUMEHSFOTCS
HE TOJIBKO K 3aMKHYTBIM IMOBCPXHOCTAM, HO M K IIOJIYOTKPBITBIM. Ot TEPMHHBI BBCACHBI IJId
ynoOcTBa HOPMHpPOBaHUS TpPeOOBAaHUN K TOYHOCTH pPAa3MEPOB IMOBEpPXHOCTEW Oe3 OrNIAIKU Ha
pasznuuue hopm aeranei.
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Hampumep, momycku mjisi HoMHHaIBHOTO pasmepa 10 MM Hamo OpaTh B MHTEpBajie pa3MepoB
cBbiie 6 10 10 MM, a 1omycK pazMepa 6MM HEOOX0AUMO OpaTh U3 UHTEPBAIa CBBILIE 3 10 OMM.
Enununa gomycka i

Benuunna nomycka He COBCEM TOJTHO XapaKTepu3yeT TOYHOCTh 00paboTku. Hampumep, y BaioB
D 6-0.03 wm n © 80-0.03 MM BEJIMYHHA normycka oguaakoBas 0.03mm. Ho o6paborats Basr muametpom 80 MM

3HAYUTEIIHHO TPYyJHEE, YeM BaJl TUAMETPOM 6 MM C TEM HKE JIOITYyCKOM.

[IpakTka mOKa3aja, dYTO MOTPEIIHOCTH OOpPabOTKM  BO3PACTAIOT C  YBEIUYCHUEM
o0pabaThIBa€MOro MaMeTpa, U CTAHOBUTCS CJIO’KHEE MOIYYUTh 33JaHHYIO0 TOYHOCTh U3TOTOBJICHHUS.
CrienuaabHBIMA HWCCIICOBAHUSIMH OBUI YCTAaHOBJICH BHUJ 3aBUCUMOCTH MEXIY JHAMETPOM U
MOTPEIIHOCThIO0 U3TOTOBJICHUSI MPU PA3IMYHBIX BHAAX 00pabOTKU. DTU JaHHBIE JIETJIU B OCHOBY
noctpoenus ECJIII uepes BBeeHue Tak Ha3bIBaeMou edunuysl donycka (I, i) — Mepbl, BeIpaxkarouien
3aBHUCHUMOCTh JIOIyCKa OT HOMMHAJIBHOTO pa3Mepa. JTa eIUHHIA JOIMyCKa HCHOJB3YeTCs s
BBIUMCJICHHSI BETMYMHBI JIOITyCKa Ha Pa3MephI.

B cucreme ECAII mis pazmepon 10 500 Mm:

F=0450,, +00HD,

w7

Dw* = \l'*;ﬂﬁu 'BH.E} u
TIe 7 : — CpeaHee reOMETPUUYECKOE KPAaUHUX Pa3MEPOB KaXXIOT0 HMHTEpBaJIa,

) b
MM; 1 — euHUIA gomnycka, Mkm; 0,001 —®FYTHIBACT MIOTPEIIHOCTh U3MEPEHHUS.
Hanpumep, niua uatepsana cebiiie 6 g0 10 mwm:

- s A )
B, =6k =77
Jly1s mepBoro MHTEpBalia pa3MepoB J10 3 MM MPHUHSITO:

Baﬁ:::"‘-g

rae — cpenHee apu(METHYECKOe 3HA4eHHWE WHTEpBaja HOMHHAJIBHBIX
pa3MepoB, MM.

Hanpumep, 115 nuatepBana pasmepos cBbiie 6 10 10 mm:

b, =——=8
(MM). 2

3unauenus enunun ponycka B cuctemax EC/IT u OCT 6nu3ku.

3HayeHue JIONMycKa B KaXJIOM M3 KBAJIMTETOB XapaKTepH3yeTcsl KOA(PQPHUIMEHTOM TOYHOCTH a —
YHCIIO €AMHUI] JIOIyCKa, 3aBHUCAIIEe OT KadecTBAa M3rOTOBICHMs (KBAIMTETa) W HE 3aBHCALIEE OT
HOMMHAJIHOTO pa3Mepa.

Uucno enuHun aomycka (a) — MOCTOSHHOE JUIsl KaXK/I0TO KBAJUTETa U IMPH MEpPexoJe OT OJIHOTO
KBaJMTETa K JApPyromy, ¢ 5-ro mo 17, u3MeHsercs NpUOIMU3UTENBHO IO F€OMETPUYECKON

IIPOIPECCUU CO 3HAMEHATEIEM 10 ~16 Uucino enuHMIl AOMYCKAa I 3THUX KBAJIUTETOB
COOTBETCTBEHHO PABHO:
Haunnas ¢ 5-ro xBanuTeTa, JIOMYCKM NpHU MEPEXo]e K cileayroleMy, 0ojee rpyooMy KBaIUTETY
yBenuunBaeTcs Ha 60%, a depe3 Kaxaple MATh KBAJUTETOB JOIMYCK yBennuuBaercs B 10 pa3. Ot1o
NpPaBUIO JaeT BO3MOXKHOCTb Pa3BUTh CHUCTEMY B CTOPOHY Oosiee IpyObIX KBAJIUTETOB,
Hampumep I8 =104T55 o .
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Takum 00pa3om, TOMyCK JIFOOOT0 KBAJTUTETA ONPEAEIIIeTCs 1Mo hopMyIie:
T=gi=g-045.3/d,

rne £ — 0603HaueHHe JONycKa, 6€3 COOTHECEHMs K KOHKPETHOM CHCTeMe JONYCKOB; a — YHCIIO
€IMHUI JOTyCKa, ONPEEICHHOE JIsl JAaHHOTO KBAJIUTETA, KJIacCa TOYHOCTU WJIA CTETICHH TOYHOCTH;
! — eIMHUIA JIOIYCKa, 3aBUCAILAS OT 3HAYEHUS] HOPMUPYEMOT'O pa3Mepa.

Ipumep:
Onpenenutb, KAKOW U3 BaJOB TOUHEE:

1. Fa=0% ye T =S,
2). “5: =180y T Sy,

;= & = # o 11
i 045364 a;= (exn. momycka);
T 27 3

I =

i

—= = — A 11.
! 043-3128 (ex. nomycka).
ITepBblii Ban1 TOUYHEE.

B ECHAII mpenycmorpeno 20 xBanuteToB. llopsakoBblii HOMEp KBaJUTETa BO3pAacTaeT ¢
yBenmuueHuem gomycka: 01; 0; 1; 2; 3; ...18, momyck mo kBamuTery oOo3Hauaercs uepe3 [T —
International Tolerance (MexxyHapoIHbIi 10mycK), Hapumep 1T14.

B ECAII na Banbl M OTBEpCTUs JOMYCKHU JJI1 OAHOTO KBajiuTera paBHbl, a B cucreMe OCT, mis
OTHOCHUTEIIFHO TOYHBIX KJIAcCOB, JIOMYCKM HA OTBEpCTHS OOJbIlle, 4YeM Ha Bajbl. OTUM
MOJAYEPKUBAIOCh Pa3IM4yle B TPYAHOCTAX HW3TOTOBJIEHUS OTBEPCTUM IO CPABHEHUIO C
W3TOTOBJICHHEM BaJIOB TaKOTO K€ pa3Mepa. OTO OINpaBIaHO TMPAKTHUYECKH, HO HapyIIaeT
MPUHIHUIIAAIBHOE €IMHCTBO MOCTPOEHUS CUCTEMBI.

B ECJ/II BenwumnHa Aomycka oIpesesieHa HOMEPOM KBajJuTeTa, HO I OOpa30BaHMs TOCAJI0K
HanboJiee CYIIECTBEHHBIM SIBIISIETCS U PACIIOJIOKEHUE JIOMYCKOB COIPSATAEMBIX JIEMEHTOB JeTallel
OTHOCHUTEIIbHO HOMUHAJIBHOTO pa3Mepa CONpPsKEHUSI.

Jns ykazaHus MOJIOKEHUS MOJISL JOMYCKa OTHOCUTEIHbHO HOMUHAIBHOTO pa3Mepa BBEIEHO MOHSITHE
OCHOBHBIX OTKJIOHEHMIA, KOTOPHIMU HA3bIBAIOT HOPMUPYEMBIE OTKJIIOHEHUS, OMIKalIINe K HYJIEBOU
JIMHUU, U BBEJIEHO 0003HAYECHHE ITUX OTKJIOHEHUU OJIHOM WU JIBYMs JIATUHCKUMHU OykBamu. Jlmst
MoJiel JOMYyCKOB BajOB MPUMEHSIOT CTpOYHbIe OyKBHI andaBuTa, ISl TOJEH JOMYyCKOB OTBEPCTHH —
npornucHble OYKBBI. {711 TOJNEil TOMYCKOB, pacloNIOKEHHBIX BHINIE HYJIEBOW JTUHUH, 32 OCHOBHOE
OTKJIOHEHHE MPUHUMAIOT HIKHEe OTKIOHeHne (% juis Bana u ET s OTBEPCTHS), a JUIsl TIOJIeH
JIOTTYCKOB, PACIOJIOKEHHBIX HU)KE HYJIEBOW JIMHHH,

OCHOBHBIM OTKJIOHEHHEM SIBJISIETCS BepXHee OTKIOHeHue ( & s Bana u ES jnm OTBEPCTHS).

Jlpyrumu cloBaMM, BO BCEX CIy4dasiX OCHOBHBIMU OTKJIOHEHMSMHU SIBIsieTcs Omkaiiimee K

HOMUHAJIBbHOMY pa3Mepy WIH MUHUMAJIbHOE OTKJIOHEHUE.

Hamnune B EC/IIl OCHOBHBIX OTKJIOHEHHUI, 0003HaUE€HHBIX JBYMs OyKBamMH, OOBsCHSETCS

pe3yapTaTaMu JOpaOOTKH CUCTEMBI.

Ha pucynke mnpeacraBieH NOJHBIH HAa0Op OCHOBHBIX OTKJIOHEHHH M CXEMaTHYHO MOKa3aHO

OTHOCHUTEIIBHOE TIOJIOKEHHUE MOJIEH JOIYCKOB, ONPEIEIAEMOE OCHOBHBIMHA OTKJIOHEHUSIMH.

OTmeTuM 00LIeTIPUHATHIE Ha3HAUYEHUS OCHOBHBIX oTKIoOHeHuH B EC/III n ux ocoGeHHOoCTH.

1. OcHoBHble oTKI0HeHUs: H 1 h paBHBI Hym10. DTH OTKJIOHEHUSI OTHOCSITCSI K OCHOBHOMY
OTBEPCTHIO (/17151 TOCTPOEHUS TOCATOK B CUCTEME OTBEPCTHS) U OCHOBHOMY Baily (st
MOCTPOCHMS MOCAIOK B crcTeMe Baja). [loaTomy oHM Hanbosee MMPOKO UCTIONb3YIOTCS.

2. OcCHOBHBIE OTKJIOHEHUS BAJIOB OT a /10 h UCHONB3YIOT AJIsl OyYeHHS MOCA0K C 3a30POM B
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cucteme oTBepcTrsi. OCHOBHBIE OTKJIOHEHUSI OTBEPCTUM OT A 10 H mpuMEHSIIOT 17151 MOJTy4eHUs
MOCaJIOK C 3a30pPOM B CHCTEME BaJia.

3. OCHOBHBIC OTKJIOHEHHS BAJIOB OT j IO n (OCHOBHBIC OTKJIOHEHHsI oTBepcTuid otT J 10 N)
npeHa3HayYeHbl 1711 00pa3oBaHus MEPEXOHBIX ITOCAI0K B CUCTEME OTBEpCTUs (U Baia)
COOTBETCTBEHHO.

4. Jlns monei 1OoMmycKOB, UMEIOIIUX OCHOBHBIE OTKJIIOHEHUS js U JS, BepxHee U HUKHEE OTKIOHEHUS
pacmoiararTcs CTPOro CUMMETPUYHO OTHOCUTENILHO HYJIeBOM JIMHUHA. OCHOBHBIE OTKIIOHCHUS ]
U J oTinyaroTes TeM, 4To MoJie AOMYCKa C TAKMM OCHOBHBIM OTKJIOHEHHEM HE UMEET CTPOro
CUMMETPUYHOTO PACTIOTIOKCHHUS.

5. OCHOBHBIE OTKJOHEHHUS BajOB OTPAOZCHU OCHOBHBIE OTKIOHEHHUS OTBepcTuii ot P
1o ZC cityart Jyist TOJIyYeHHS ITOCAJIOK C HATSTOM B CHCTEME OTBEPCTHSI M BaJia
COOTBETCTBEHHO.

6. Benu4yuHbI 0THOMMEHHBIX OCHOBHBIX OTKJIOHEHUH HOPMHPYIOTCSI PA3HBIMH JIJIST Pa3HBIX
MHTEPBAJIOB Pa3MEPOB.

7. B npenenax ogHOro MHTEpBalia pa3MepOB OJITHOMMEHHbBIE OCHOBHBIE OTKJIOHEHUS, KaK IIPABUIIO,
OJIMHAKOBHI JIJIS BaJla U OTBEPCTHSI, HO ¢ pa3HbIMU 3Hakamu. (Ha pucyHnke BUAHO, 4TO
OJIHOMMCHHBIC OTKIIOHCHHSI BaJla M OTBEPCTHUS SBIISIOTCS 36PKATLHBIM OTOOPAKEHUEM JIPYT
Jpyra OTHOCUTENIbHO HYJIEBOW JTHHHH. )

[Tone nomycka B ECJIIT o6pa3yercst coueTaHruemM OAHOTO U3 OCHOBHBIX OTKJIOHEHHH U JIOITYCKOM IO

OJIHOMY U3 KBAJIUTETOB. B COOTBETCTBUU C 3TUM MPABUIIOM I0JIE€ IOMYCKa 0003HAYAETCS OCHOBHBIM

OTKJIOHEHHEM U HOMepoM KBanutera. Hampumep, s Bana: h6, g8, p7, a nns orBepctusi: HS, F8,

JS6. B 5TOM coueTaHMM OCHOBHOE OTKJIOHEHHE OINpEAeNseT pPAacloiOXKeHHe IO JOIMycKa

OTHOCHUTEJILHO HYJIEBOM JTMHUU WJIM HOMUHAJILHOTO pa3Mepa, a KBaJIUTET — 3HAYCHUE T0JIs JIOMyCKa.

B ECHII nopMmupyercs OqHO OTKJIOHEHHE (OCHOBHOE), a APYroe ompenessieTcs A00aBleHUEeM

3HAUEHUS JOIMyCcKa K 3TOMY OTKJIOHEHHWIo. (EciM OCHOBHOE OTKJIOHCHHE SIBIISCTCS HIDKHHM, TO

BEpXHEe OTKJIOHEHUE MOoyvyaeTcs npulaBiIeHHEeM JOIYCKa, a €CIU 3a/1aH0 BEpXHEE OTKIOHEHUE, TO

HIDKHEE OTKJIOHEHUE HAXOIUTCS TIPUOABICHUEM K HEMY 3Ha4YCHUs JOITyCKa CO 3HAKOM MHUHYC).

ES(esy = El{iy+ T, EHe) = ES(es)~T

PaccMoTpeHHBIN 3/1€Ch MEXaHU3M ONPENENICHUsS BEPXHETO M HMXKHETO OTKJIIOHEHUH Ui IOJeH
nonyckoB B EC/III sABnsdercs numbp HMIUIFOCTPALMEN TOro, Kak IOJy4EHbl OTKJIOHEHHS, KOTOpBIE
nomenieHsl B Tadbmuiel 'OCT 25347 — 82. Jlng monbp3oBaTenel CTaHAAPTOB HE HAJl0 BBIYMCIATH
CaMHMM OTKJIOHEHHUs pa3MEpoB Ul KaXKIOTO MOJs JOIYCKa M KBaJIUTETa. JTO YXKE BBIIOJIHEHO,
IIPUYEM C YYETOM TOTO Kakue IOJIsl I0IyCKOB HauboJjee 4acTo MPUMEHSIOTCA Ha MpakTuke. Takum
o0pa3oM, CTaHIApPTOM CO3HATENbHO OrPAaHMYEHBI TEOPETHUYECKH BO3MOKHBIE COYETAHUS IoJIeH
JIOTTYCKOB OTBEPCTHI U BajoB, Haubojee 4acTo MPUMEHSIEMbIMU Ha MpakTHKe. Takoe orpaHuyeHue
Ha3bIBalOT OCHOBHBIM HAa0OpOM IOJIEH JOMYyCKOB, KOTOPBIMH BKIIIOYAaeT B ce0s 72 mossd JOMmycKa
orBepcTuil 1 80 mosielt JOMyCKOB BaJIOB.

Ho ocHOBHOI HabOp COAEPIKUT 3HAUUTENBHO OOJIBIIE MMOJIEH JOMYCKOB BaJOB U OTBEPCTUH, UEM 3TO
MPAKTUYECKH HEOOXOAMMO U MOXHO OOOWTHCH ropa3fo MeHbIIUM HabopoMm. [losTomy B cTanmapTh
BBEJICHbl TAaK Ha3bIBa€Mbl€ NPEINOYTUTENIbHbIE TOJS JOMYCKOB, B KOTOphle BXoasaT 10 moneit
JIOITYCKOB /111 OTBEPCTHH U 16 moJiel J0IyCKOB JUIsl BaJIOB.
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[IpeanoyTuTenbHbIE OIS JOMYCKOB BAaJIOB U OTBEPCTUI Tabnmuma. 1

e [IpeanoyTuTenbHbIe OIS [IpeanodTuTenbHbIE OIS JOIIYCKOB OTBEPCTUI
JIOITYCKOB BaJIOB JIOITYCKOB OTBEPCTHH
20, ho, js6, k6, nb, pb, 16, s6
6, h7 H7,JS7, K7, N7, P7
e8, h8 I8, H8
d9, h9 E9, H9
dll, hll H11

B npakThueckoil  meATENBHOCTH  HEOOXOAMMO  BCEerJa CTPEMHUTbCA K  HCIOJIb30BAHUIO
IPEIIOYTUTENBHBIX T0JIEH JOMYCKOB. DTO OyneT crnocoOCTBOBAThH IOBBIILIEHUIO YKOHOMUYECKOU
3¢ (EeKTUBHOCTH MPOU3BOJICTBA, TaK KAaK TOJBKO I 3THUX IOJIEH TOMYCKOB MPENYCMOTPEH BBITYCK
pa3IMYHbIX BUJOB 00padaThIBAIOLINX U U3MEPUTEIbHBIX HHCTPYMEHTOB.

Hcxoauple 1aHHbIe

Bamanue Bapuanr

Ban Brynka ¢ orBepcTuem
['paduuecku 1,3,5,7,9,11,13,15,17,19,21,23,25 2,4,6,8,10,12,14,16,18,20,22,24
M300pa3uTh
pasMepsl U
OTKJIOHCHUS

Xo/ BbINOJIHEHHSI padoThI:
1. O3HaKOMUTHCS C MpaKTHUYECKUM 3aHsTHEM Ne9-10.
2. BBINOIHUTB, B COOTBETCTBHH CO CBOMM BapHaHTOM, 33JJaHUE IPAKTHUECKOTO 3aHATHSI.
3.OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.
4.Crnienath BBIBOJI O TIPOJICIAHHON padoTe.

Conepxanue oT4yeTa
1. B mpakTH4eckoM 3aHSATUU HEOOXOIMMO OTPa3UTh CIEAYIOIIEE:
A) Ha3BaHue npakTHUeCKOro 3aHATHUS.
b) Llens mpakTuueckoro 3austusi. B) 3aganue.
2. BrINoJIHEHHOE MPAKTUYECKOE 3aHITUE B COOTBETCTBUU C 3a/IaHUEM.
3. OTBeTHI HA KOHTPOJIbHBIE BOITPOCHI.
4. BBIBOJI.

KoHTpoJbHBIE BOIPOCHI:
1.Pazmep—aT0...
2.Bugpl pa3zmepoB U UX XapaKTepUCTHKA.

3. Jlomyck — 370...

4.0TKIOHEHHE — 3TO. . ..
5. Kak nokasbIBaeTcsi OTKIIOHEHHUE HA YEPTEKE.
6.YTo Takoe HyJIeBbIE TMHUU.
7.Kak rpadgudecky yka3pIBaeTCs IBa MPEICIILHO JOMyCKaeMbIX pa3mMepa

25



IIpakTHUyeckoe 3aHATHE

Tema: COopka pe3p00BbIX, MIMOHOYHBIX M MUIHIIEBBIX COSTUHEHUH.
Heanb padorbi: CriocoOCTBOBATH (HYOPMUPOBAHHIO OIBITA BBIMTOJIHEHUS COOPKU Pe3b00BBIX, IIMOHOYHBIX U

HIJINIIEBBIX COG,HPIHCHPIIZ.
3axanue:

1.M3yuuTh pa3beMHbIE COEAMHEHUN: Pe3bOOBbIE, IIMTOHOYHBIE, IUTUIIEBbIE;
2.CoracHo BapuaHTa MPOU3BECTH COOPKY COCTUHEHHUS.
3.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

[osicnenus k padore:
Pe3p00BBIM HA3BIBAIOT Pa3beMHOE COCTMHEHNE COCTABHBIX YacTe M3JENUs C MPUMEHEHHEM JIeTallH,
UMeIoIIeH pe3noy.
Pe3pba mpencraBnsier coOON YepeayoUIrecs BHICTYIBI M BIIQJAWHBI HAa TOBEPXHOCTHU TEJNa BPAILICHHUS,
pacrojoKeHHbIe MO0 BUHTOBOM JMHUU. TelOM BpalleHUsT MOKET ObITh LWJIMHIP WIH Kpyrioe
OTBEPCTHUE - MIINHAPUIECKUE PE3HOBI.
Bunei pe3n60BbIX coenunenuii. bontosoe
COEJIMHEHHUE.
Ucnonb3yercss st ckperuvieHusl neTanedt HeOonbliold TommuHbl. [Ipu oOpbiBe pe3nObI Jerko
3aMEHSETCSL.
BunroBoe coenuHeHue.
BunT MOXer mMeTh OOy TONOBKY. Pe3pba HapeszaeTcsi HEMmOCpPEACTBEHHO B KOpPITyCe JeTallu.
Henocratok - pe3rba B KOopIyce MOXKET ObITh MOBPEX/IEHA, YTO MPUBOJUT K 3aMEHE BCEro KopIryca.
CoenuHenre MMUIbKOM.
3arspkka ocymecTBiserca raiikoil. [lnuneka 3akpydena B xopiyc. [Ipu oOpbiBe pe3b0bl B KOpITyCe,
Hapes3aeTcs HoBasl pe3bOa OOJbIIEro AMaMerpa WM, €CIM 3TO HEBO3MOXHO, TO 3aMEHSIETCS BECh
KOpITYC.
Ha (pucynke 1) mokazanbl TUITBI pe3b0OBBIX COEAMHEHUH, B KOTOPBIX COeMHsAEeMbIe neTanu 1 u 2
CKperuIsitoTcs 6onTamu (a), BUHTaMH (0), MIMUAILKaMHK (B) WU TaiikaMu (T,11).
[TocranoBka mmnuinex. [Ipu noctaHoBKe MIMUIEK HEOOXOAMMO BBIOJIHSATE CIEAYIOLINE OCHOBHbBIE
TpeOOBaHUS:
-IIMNJIbKA I0JKHA UMETh JOCTATOYHYIO TPOYHOCTH PE3bOOBOM MOCAAKU B KOPITYCe, YTOOBI IPH
CBUHYHMBAHUH raliki OHA HE BHIBUHUMBAJIACH;
-0Ch IIMUJIBKU JOJDKHA OBITh MEPIEHANKYIISIPHA K IUIOCKOM MMOBEPXHOCTH JIETATH, B KOTOPYIO
BBOPAYMBAETCS IIMUIBKA.
HenonBuxHOCTH MINMIIBKY, BBUHUEHHOW B KOPITYC, JOCTUTAETCS HATATOM, CO37aBa€MbIM OJJHUM U3
CIOCO0OO0B:
-KOHMYECKUM COEroM BHYTpEHHEHN pe3bObl;
-YIIOPHBIM OYPTOM HIMUJIBKY;
-TYroi pe3b00ii C HaTArOM IO CpeTHEMY AUAMETDY;
-HEPaBHOMEPHOCTHIO Il1ara pe3b0bl IMUIbKHY;
-KOMOHMHAIHS DTHX CIIOCO00B;
-IIPUMEHEHUEM KJIes:
-CO3JIaHUEM IJ1aJIKO PE3bOOBBIX COSTMHEHUH.
[nuapKy BBEPTHIBAIOT PYYHBIM MU MEXaHU3UPOBAHHBIM HHCTPYMEHTOM C TOJIOBKOH B BHJIE TalKH,
HAaBUHYMBAeMON Ha CBOOOJIHBIN KOHEI IIMUIbKY, U TEM WM UHBIM CIIOCOOOM CTOMOpSIIeHcs Ha
Hell. [Ipouecc NOCTaHOBKM HIMMIEK COCTOUT U3 CIEAYIOIIUX NIEPEXOA0B:
1. ycTaHOBKa 0a30BOM J€TaId HA IPUCTIOCOOJICHUE UITH TIOJICTABKY;
2. mpeBapUTelbHOE BBHHUMBAHUE IIMUIBKY Ha OJIHY-/IBE HUTKU BPYUHYIO;
3. BBUHYHMBAHWE MIEKA PYYHBIM WM MEXaHU3UPOBAHHBIM WHCTPYMEHTOM HITH C TIOMOIIIBIO
CrelMaNbHOM yCTaHOBKH. BBUHYMBaHKE IIMTIIIEK B TIa/IKUE OTBEPCTHUS KOpITyca U3
AIIIOMUHHEBBIX U MAarHUEBBIX CIUIABOB (CO3/1aHUE II1aIKOPE3bOOBBIX COETUHEHUN ) TPOU3BOAUTCS
Ha paliaIbHO-CBEPIMIBHBIX CTAHKAX C UCHOJIb30BAHUEM CIEIIATPOHOB MK Ha cTaHkax ¢ UITY.
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[TocTanoBka 60yToB 1 raek. Omneparus COOPKH pe3bOOBBIX COSTUHEHUN ¢ OOJTaMHU U TaliKaMu
BKJTFOUAET CIIEAYIONIUE TIEPEXOIbI:

1. mpeaBapuTENHEHOE COCTMHEHHE ICTANICH y371a C TIOCTAHOBKOM OOJITOB HITH raekK;
2. ycTaHOBKA MOJICOOPaHHOTO y3J1a B IPUCIIOCOOTICHHH;
3. HaBHHYMBaHHUE OOJITOB WIIN TacK;
4. cHATHE COOPAHHOTO Y3J71a.
[Iporiecc HaBUHYMBAHUS OOJITOB MIJIM Ta€K YCIIOBHO MOYKHO TIPEICTABUTh COCTOSIIIIUM U3 TPEX
HIEPEXOJIOB:
-Ha)KUBJICHUE,
-cBOOOIHOE HABUHYNMBAHHE;
-3aTsDKKA C 3aJaHHBIM MOMEHTOM.
[Tpu GonbiioM unciie 00JITOB WK TaeK PEKOMEHIYETCSI 3aBePThIBATh UX 110 METOY CITUPAIIH
(pucyHok 2).

Puc.1. Pe3p00BbIe coemuHeHus. 1, 2 — coequHsIeMbIe IeTanu; 3 — 00aT; 4 —raiika; 5 — maiioa; 6 —
BHUHT, 7 — IITIWJIbKA; a — O0JITOBOE COeAMHEHUE; O — COCTMHCHUE BUHTAMU; B — COCIMHCHUE
LINWIBKOM; T — KPEIJICHUE Bajla B KOPITYCe TalKOM; 1 — CTSKKA

f ) (8846 o1 $3e7 011

07 ¢/ 2 2 13
¢ 90 5 ¢ 60l00 o

Puc.2
[ImoHOYHBIE COCTWUHEHHS IEepEeAar0T BpAIIAOIIMAd MOMEHT OT Bajla K KOJIeCy WM CIIyXar JUIs
3aKperieHUs] Ha BajlaX M OCAX Pa3NUYHBIX JeTallell MalliH — 3yOuYaThIX KOJEC, My(T, IIKHBOB.
OO0pa3yroTcs TOCPECTBOM IIIMTOHKH, YCTAHOBJICHHOHN B CONPSDKEHHBIC MTa3bl BaJia U KoJieca.
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[Inonka (puc.3.) UMeeT BUI PU3MBbI, KJIMHA UM CETMEHTA, PEXKe MPUMEHSIOTCS IIMOHKH IPYTUX
dopm.

CoOopka mMnoHOYHBIX coenuHeHni [Ipu3maTudeckue

LITOHKY TOJJIeXAaT 3aMEHE TIpU:

-CMSITUM OOKOBBIX I'PaHEN;

-oca0JIeHUH MTOCAKY;

-CMATHUH IIINOHOYHOW KaHABKH.

Pa3bopky HIMOHOYHOTO COETUHEHUS MOKHO BECTH PA3JIMYHBIMU CIIOCOOAMHU, B 3aBUCHMOCTH OT
KOHCTPYKIIUU coequHeHus. J[ins pa300opku B CpeqHEHl YacTH WIMOHKHA BBITOIHSIOT PEe3b00BOE
OTBEpCTHE M BBCPTHIBAIOT B Hero BHUHT. [Ipu moaronke u cOOpke MNPU3MATUYECKUX IITIOHOK
PEKOMEH/IYETCSl BBIIIOJIHUTH CKOC Ha MOBEPXHOCTH IIIOHKH CO CTOPOHBI Bajia, HA JIMHY HE Oojee
BBICOTHI IITIOHKH, C OOpaTHOIl CTOPOHBI cleiaTh MOMETKy. HempemeHHoe ycioBue mpolecca
pa300pKH MITIIOHOYHOTO COSAMHEHHSI — COXPAaHEHHE YUCTOTHI U TOUHOCTH TIOCAIOUHBIX MECT.

AN
1

YN e H
%

7

L

——0
N N

Puc.3. IlInonkw;
a - IpU3MaTHYecKasi; 6 - CCTMEHTHas; 6 - HaIlPaBIISAIOLIAs; 2 - CKOJb3AIIas; O - KIUHOBBIE: [ -
TaHTeHIMaNbHAs; 2 - GPUKIMOHHAS; 3 - Ha JIBICKE; 4 - Bpe3Has

IIpu HeGonb1ION BEIpaOOTKE CTEHKU KaHABKU HEOOXOIMMO BBIPOBHSATH CTEHKH IITIOHOYHON KaHABKH
JI0 TIOJIyYEHHUsl TPaBUIBLHOM ()OPMBI M M3TOTOBUTH HOBYIO IIIMOHKY, C YBEIMYEHHBIM CEYEHHEM.
Pacmmpenne mmnoHOYHOM KaHaBKM JIOMYCKAaeTCs HA BEIMYMHY, He mnpesblmaronryto 10-15% ot
MepBOHAYAIIBHOrO pa3Mepa. [Ipu M3roToBiIE€HWHM HOBOW IIMOHKA M PEMOHTE IIMOHOYHOW KaHAaBKH
00paboTKy clleyeT BECTH COOTBETCTBYIOIIMM MHCTPYMEHTOM. 3acBEpJIMBAaHHE INMOHOYHBIX
KaHABOK JIOJKHO MPOBOAUTHCS (hPE30i.

28



Ilepen cOopkoii AeTany OYMINAIOT U MPOBEPSIOT MOCATOYHBIE Pa3Mepbl, HAJTMUUE HA COMPITraeMbIX
MOBEPXHOCTSAX 3a00WH, 3ayCeHIeB W Jpyrux aedexroB. V3mepeHue riryOWHBI Ma30B, BBICOTHI U
IPaBUWIbHOCTH YCTAHOBKM IINOHOK IPOBOAUTCS C MCIOJIb30BAaHMEM IIYIIOB, IIA0JOHOB,
MHJMKATOPOB IEPEMEILIEHUS YaCOBOI'0 TUIIA U CHELMAIIbHBIX II0JICTABOK.

[locanky mMOHKM B Ia3 Bajla IPOBOASAT JISTKUMHU yJapaMHM MEIHOTO MOJIOTKA (WJIM MOJIOTKA U3
MSTKOTO METaljia), MO MPEeCccCOM MJIM € MOMOIIbI0 cTpyOruH. Ilepekoc MIMOHKN U Bpe3aHue B TEJIO
nasza He jpomyckarorcs. OTcyTcTBHE OOKOBOIO 3a30pa MEX/y IIIOHKOM M Ma30M IIPOBEPSIOT LIYIIOM,
3aTeM HACAKUBAIOT OXBAaTBIBAIOILIYIO J€Tallb (KOJECO, IIKHMB) U MPOBEPSIIOT HAIMYUE PaJUaibHOIO
3a3opa.

[Ipu cOopke KIMHOBBIX IITIOHOK HEOOXOIUMO CIEIUTh 332 TeM, YTOOBI IIMOHKA TIOTHO TpUIIerana K
JIHY T1a3a Baja ¥ BTYJIKHM U MMeJa 3a30pbl 110 CBOMM OOKOBBIM CT€HKaM. BepXHss rpaHb KIMHOBBIX
HIMTOHOK JIOJDKHA OBITh BBITIONHEHA ¢ yKJIoOHOM 1o junHe 1:100. YKiioHsl Ha pabodeil MOBEPXHOCTH
IINOHKK U B I1a3€ BTYJIKHU JOJDKHBI COBIAAATh, MHA4Ye JeTajdb OyJIeT CUIETh Ha Bally C IIEPEKOCOM.
TOYHOCTH MOCAIKHU IITIOHKU TPOBEpsieTCS HIyNoM ¢ 00eux cTOopoH BTYNKH. IIpu cOopke mas3sl Basia
WIA TOBEPXHOCTH ULIMOHKM INPHUIMIMBAIOT WINM NPUIIAOPUBAIOT Ul HCKIIOYEHMs IepeKkoca U
cMmeleHus. B coOpaHHOM coeAMHEHUH TOJIOBKA KJIMHOBOM IIIOHKHM HE JIOJDKHA JIOXOAUTH A0 TOpLa
CTYNMIIbI HAa BEJIMYMHY, PaBHYIO BBICOTE WINOHKU. Bo wn30exaHue BbINAJEHUS KIMHOBBIX U
TaHI€LIMAJIBHBIX IINMOHOK (MPU UX OCNAa0JIEHMH) y TOJIOBOK YCTAHABIMBAIOT YIOPbl HAa BUHTAX.
Cnepyer OTMETUTh HEOIPEAEICHHOCTh BO3HUKAKOIIMX YCWINNA IIPU 3alPECCOBKE KJIMHOBBIX
HIMOHOK. JTO MOKET IPUBECTHU K MTOBPEKICHHUIO CTYIHI] OXBAaThIBAEMBIX JETaJIEH.

HInonku pa3mepom cedenus 6omee 28x16 MM HEOOXOIUMO MPOBEPATH HA KPACKY MO MOCATOYHBIM
MecTaM JI0 MOJIy4eHHUsl IATH U Oojiee OTIEeYaTKOB Ha KBAJApPaTHBIM CaHTUMETP MoBepXHOCTH. [lepen
YCTQHOBKOH INMOHKM HEOOXOAMMO 3aYMCTUTh U CMa3aTh MAacjOM IINOHKY U IIINOHOYHYIO KaHABKY.
He nomyckaercss BO Bcex BHUJaX IIMOHOYHBIX COEIMHEHUH yCTaHABIMBATh KAaKHE-JIMOO MOJKIAIKU
JUISL JOCTHKEHUS TUIOTHOM MOCAJKHU IIITOHOK.

CerMeHTHBIC IIMOHKH B MEHBIIEH Mepe MOABEP)KEHBI NMEPEKOCy W HE TPEOYIOT PYYHOW NPUTOHKHU
(Tak Kak LIMOHOYHBIM Ma3 ModydaroT (pe3od, COOTBETCTBYIOLIEH pa3Mepy IUIIOHKH); a3 IO0J
CErMEHTHYIO IIIOHKY OoJiee ri1yOoKui, 4To 0cliadiiseT ceueHue Baia.

B cobGpaHHOM coeMHEHUH MEXy BEpXHEH IpaHblo MPU3MAaTUYECKON IIMOHKKM U OCHOBAHUEM I1a3a
CTYNULBI (pUC.4.) paauaabHbINA 3a30p JAOJKEH COOTBETCTBOBATH IIPUBEACHHBIM B Ta0IuIe 1 JaHHBIM.
B coeavHeHusX C KIMHOBOW INMOHKOM (puc. 5.) OOKOBOHM 3a30p MEXIy Ma30oM M IIMOHKOH He
JIOJIKEH MPEBBIILIATh BEJIMYUH, YKa3aHHBIX B Ta0nuLe 2.

NONNNNNN
Y

Puc.4. — 3a3o0p npu ycTaHOBKE MPU3MATUYECKUX IITTOHOK

Tabmuua 1 — 3HayeHHs paJualbHOTO 3a30pa Ul MPU3MATUYECKUX INMOHOK B 3aBUCUMOCTH OT
JamMeTpa Baja

Juamerp Basia, MM PannaneHbIN 3a30p, MM

ot 25 1o 90 0,3

ot 90 no 170 0,4

cBpime 170 0,5
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Puc.5.3a30pbl npu ycTaHOBKE KJIMHOBBIX IIIMOHOK

Tabnmuna 2 — 3HaueHus OOKOBOTO 3a30pa JUIsl KIMHOBBIX IIMOHOK B 3aBUCHMOCTH OT pazMepa
HIMOHOK

HopmanbHbie pa3Mepsl HINTOHOK, MM BbokoBoii 3a30p, MM

b=12...18; h=5...11 0,35

b=20...28;h=8...16 0,4

b=32...50; h=11...28 0,5

b =60...100; h=32...50 0,6

Hanpapsromue npu3MaTHyecKue MIIOHKH YCTaHABJIMBAIOT C IOTMOJHUTENIbHBIM KPEIJICHUEM B a3y
BUHTaMH, B 1143y EPEMEIIAEMbIX JAeTalIeH JenatoT 6osiee CBOOOJHYIO TOCAIKY.

[IInuueBsle CoeTUHEHUS 06pa3y10Tc;1 BBICTYIIaMH Ha Baly, BXOASALIIMMHU B COHpSI)KéHHHe I1a3bl
CTyIHMIbl KOJIEeCa. IIo BHCIIHEMY BUAY U IO JUHAMHUYCCKHUM YCIOBHAM pa6OTLI HIJINIObI MOXXHO
CUMTaTh MHOTOIIIIOHOYHBIMUA COCAUHEHHUSIMU. B OCHOBHOM HCIIOJIB3YIOTCA Hp?[MO60‘IHI)Ie IIJINUIBI,
PCKE — 5BOJIbBCHTHBIC U TPCYT'OJILHBIC HpO(l)I/IJ'H/I nuiieB. Yucio 1iuieB MMPpUHHUMAIOT YETHBIM (6,
8, 10).

Bmyaxa Bmynxn
2 N2 \\\ \\ Z N
AR K N2 7
80 # N
e s

Puc.6. TUnbl NUTAIIEBBIX COETUHEHUN:
a - IpsiM0O0YHOE; O - IBOJIBBEHTHOE; 6 - TPEYTOJIbHOE

[IpsiMo60UHbIE NUTUIIBI MOTYT LIEHTPUPOBATH KOJIECO MO OOKOBBIM MOBEPXHOCTSM, [0 HAPYKHBIM H
BHYTPEHHUM TMOBEpXHOCTSM (puc.7.). TouyHble COEOUMHEHHsS] LEHTPYIOT IO HapyKHOMY WIIU
BHYTPEHHEMY AMAMETPY, & COEAUHEHUS, epearonue O0IbIION KPYTAIIMA MOMEHT, — M0 OOKOBBIM
MOBEPXHOCTSIM.
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Puc.7.Buzapl neHTpupoBaHU IPIMOOOUHBIX HUTUIIEBBIX COSAMHEHUI: )10 HApYKHOMY
nuaMeTpy; 0) Mo O0KOBBIM IOBEPXHOCTSM; B) II0 BHYTPEHHEMY AUAMETPY

B cpaBHEeHMM CO MIMOHKAMU, IUTUIIBIL:

-MIMEIOT OOJIBIITYIO HECYIIYIO CITIOCOOHOCTB;

-niepearoT OONbIINI KPYTSIIUNA MOMEHT;

-JIy4Ille EHTPUPYIOT KOJIECO Ha Bally;

-YCHWJIMBAIOT CEYEHHUE BaJia 3a CUCT OONBIIEr0 MOMEHTa MHEPUUU PEeOpPUCTOr0o CEYEHHs MO CPABHEHUIO C
KPYTJIBIM;

-TpeOyIOT CeNHaTbHOTr0 000PYA0BaHUS AJIsl H3TOTOBIICHUS OTBEPCTHIA.

COopKa NUIMIIEBBIX COCTMHEHHI

[Tpy MITUIIEBOM COETUHEHHHM OXBAaTBHIBAIONIAS JETalb MOXKET LIEHTPUPOBATHCS MO MOBEPXHOCTAM
BIIQJIMH, BBICTYIIOB WJIM MO MOBepXxHOCTH numieB. lllnuiessie coennHeHus] OBIBAIOT KECTKUE M
no/BWxKHBIE. [[0BUKHBIE COETUHEHNS UMEIOT OOBIYHO MOCAJIKY C 3a30POM M COOMPAIOTCS OT PYKH,
nepea cOOpKOM eTanu cMa3biBatoT. JKECTKUE COCTMHEHHSI MOTYT UMETh MEPEXO0IHYIO TOCAKY HIIH
MOCaJKy C HATATOM U coOuparoTcs myTem HarpeBa fo temmeparypbl 80-120 °C u mpeccoBaHus
OXBAaTBHIBAIOLIEH JIETAlIA HA BaJl.

JKécTkue numieBsie COeAMHEHU MOcae COOPKHU MPOBEPSIOT HA OMEHUs, a TOJBUKHBIE COCTUHEHUS
— Ha PaBHOMEPHOCTh TMPOBOPAUYMBAHUS OTHOCUTEIHHO HEMOJBMXKHOTO Bajla B YETBHIPEX
TUaMETpalIbHBIX ceueHusx. lIpu cOopke OTBETCTBEHHBIX ILIUIEBBIX COEIWHEHUN MpHIIeraHue
COMPSITa@MbIX TIOBEPXHOCTEH MPOBEPSIOT HA KPACKY.

HUcxoanbie JaHHBIE

Bapuant
1 2 3 4 5

C6opka pezpboBoro [Coopka C6opka nutunesoro [Coopka pe3nboBoro [Coopka
COEIMHEHUS [IIITOHOYHOTO COE/IMHEHUS COCTUHEHUS [IIITOHOYHOTO

COCTMHEHUS COCTMHEHUS
Coopka C6opka Cbopka Cbopka C6opka
[ITTOHOYHOTO [TUIIEBOTO pe3b00BOTO [ITUIIEBOTO IITUIIEBOTO
COEIMHEHUS COEIMHEHUS COeIMHEeHUS COCJTMHEHUS COCIMHEHUS

X o1 BBITIOTHEHUS PaOOTHI:
1. O3HaKOMUTHKCS C MpakTHIecKuM 3ansTrem Nel1-12
2. BBITIOJTHUTE, B COOTBETCTBUH CO CBOUM BapHAHTOM, 3aJJaHHE MPAKTHYECKOTO 3aHSATHSL.
3.OTBETUTH Ha KOHTPOJIHHBIE BOITPOCHIL.
4.Cpaenath BBIBOJ] O POJICTIaHHON padoTe.

Coneprkanne oTueTa
1. B mpakTH4eckoM 3aHATHH HEOOX0IMMO OTPA3UTh CIeIyIolIee:
A) HazBanue mpakTHYECKOTO 3aHSATHSI.
b) Llenb npakTHUECKOTO 3aHATHUS.
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B) 3ananue.
2. BBINOJIHEHHOE NPAKTUYECKOE 3aHATHE B COOTBETCTBUM C 33JJaHUEM.
3. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCH.
4. Brisog.
KoHnTposibHbIE BONIPOCHI:
1.Ha3zoBuTe 351eMEHTHI LIIIOHOYHOI'O COETUHEHUSL.
2. HazoBuTte 31eMeHTHI pe3b00BOTO COCAUHEHHUS
3.K xakuM coeiuHeHHsIM OTHOCUTCS ILIIOHOYHOE, pe3b00BOE, IIIUIIEBOE COCAMHEHMS.
4.OnuImuTe IpoLecc COOPKU MIMOHOYHBIX, IIMIEBBIX U PE3LOOBBIX COETUHEHUH.

IIpakTnyeckoe 3ansaTue Nel Tema: [IpoBepka TouHOCTH 00paOOTKH

Llesb padoThl: HAYYUTHCS IPOBEPATH TOUHOCTH 0OPaOOTKH.

3ananme:
1.MI3yunTh TOYHOCTH OOPAOOTKH.
2.Ha4epTuTh 3CKH3 €T C pa3sMEPAMU U PELIUTh 33Ja4y COIVIACHO BapUaHTa.
3.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHIL.

IHosicHenusi k padore:

TouHocTh 00pabOTKU OMpeneNnseTcs TpeMs MmapaMeTpaMu: MpenebHbIMUA OTKIOHEHUSIMU Pa3MEpOB,
(OpMBI U pacIoyIoKEHUs] TOBEPXHOCTEH AeTand. TOYHOCTh U3TOTOBJICHHS JIETalIei BMECTE C IPYTHUMU
MOKa3aTesIMM KauyecTBa OKa3blBaeT OOJIBIIOE BIMSHHE HAa SKCILTyaTal[MOHHbIE CBOMCTBA MAallUH U
MEXaHU3MOB, MOITOMY K TOYHOCTH H3TOTOBIICHHS IPEIBSBIAIOT OIpeeieHHble TpeOOBaHUA. DTH
TpeOOBaHUSI OTNENbHO YKA3bIBAIOT HA YepTeke JAeTald: TOYHOCTh pa3Mepa, TOUYHOCTh B3aWMHOTO
pacrojo)KEeHUsl IMOBEPXHOCTEH, TOYHOCTh (popMmbl. TOUHOCTH pa3mepa MOXKET ObITh yKa3aHa Ha
yepTexke B BHJAE Kak aOCONIIOTHONM BETMYMHON JOMyCKa Ha pa3Mep, TaKk U HOMEPOM KBaJHUTETa.
KBanmuter — 3TO COBOKYITHOCTB JIOITYCKOB, YCT@HABJIMBAIOUINX OJMHAKOBBIE TPEOOBAHUS K TOYHOCTH
pa3MepoB (He3aBUCHUMO OT UX BenuuuHbl). Takux kBaimutetroB 20: 01, 0, 1, ..., 18. OHu nmoka3bIBaIOT
YpOBEHb TpPeOOBaHMM K TOYHOCTH M3TOTOBJICHUS JAeTalu 1Mo pa3mepy. Camblii HU3KUHA YpOBEHb
TpeboBaHul ycTaHaBiauBaeT 18 kBamureT, camblii BeicOkuil — 01. Takum o00Opa3om, KOHKPETHOMY
3HAUEHUIO pa3Mepa B JaHHOM KBAJIUTETE COOTBETCTBYET CBOE 3HAUEHHE JIOITYCKa.

Hanpumep, kak 3T0 ciegyer u3 uyeprexka BTyIkH (cM. puc. 0.1), HapyxHas ULMIMHIpUYECKas
MOBEPXHOCTh C HOMHUHAIBHBIM JuaMeTpoM 20 MM JOJDKHA OBITH BBIMOJHEHA MO O-My KBAJIUTETY
TOYHOCTH pa3Mepa (o 20h6). Hanbonpliee nomycTuMoe 3HAY€HHE 3TOTO JUAMETPAIbLHOTO pa3Mmepa
coctraisier 20 MM, a HauMeHbIIee AOMycTUMOe 3HadeHue — 19,987 mM. PazHOCTh MeXay ITUMHU
JOIYCTUMBIMU 3HAYEHMSIMH HA3bIBAIOT JONYCKOM 7, MKM. B paccmMaTpuBaeMOM NIpHUMepe BEIWYHMHA
nonycka 7= 13 mxMm. HapyxHas mumHapuyeckasi IOBEPXHOCTh BTYJIKH JUAMETPOM 25 MM JOJDKHA
OBITH BHITIOJHEHA MO 12-My KBanuTeTy TOUHOCTH (@ 25h12). Haubomnbiiee 1 HauMeHbIIIee JOMYCTUMbIE
3HAUEHUs 3TOT0 JUaMETPAIBbHOIO pa3Mepa COCTaBIAOT 25 MM U 24,79 MM COOTBETCTBEHHO, a JOIYCK
Ha pa3Mep paBeH 210 MkM. Pa3mepsl, Ha KOTOpbIe JIOMMYCKH HE yKa3aHbl, Ha3bIBalOT cBOOOAHBIM. Ha
puc. 0.1 »to nuuelinbie pazmepsl 40 u 60 MM, nuamerpanbHblii pazmep 15 MM. Ilpenenbhbie
OTKJIOHEHUS! (OpPMBI U PACHOJOXKEHHUS I[OBEPXHOCTEH YKa3bIBAlOT Ha YEPTEXE YCIOBHBIMU
0003HaYEHUSIMHU UJTU ONMCAaHUEM B TEXHHYECKHX TpeOoBaHUsAX. UeMm TouHee (opMa U PaCIONOKEHHE
MIOBEPXHOCTEH, TEM MEHBIIE JOMYCK U MEHbIIE HOMEDP CTENEHU TOYHOCTU. JIONyCKM HA OTKJIOHEHUS
pa3MepoB, GOPMBI 1 PaCIIONIOKEHHUS TOBEPXHOCTEHN periaMeHTHPYIOTCS.
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IIpumep . Ha HapyxHoit moBepxHocTH Bana (puc. 1) 3anan qomyck Gopmbl, 0003HaYCHHBIN YCIOBHBIM
3HakoM 1o CT CDOB 368—76. OkoHuarenbHy0 00pabOTKYy STOM MOBEPXHOCTH MPEIIoaraeTcs
BBINOJIHUTH NUIM(OBAHUEM Ha KPYTrIONUIM(OBAIEHOM cTaHKe Mojenu 3M151.

TpeOyercs: yCTaHOBUTh HAaMMEHOBAHHE M COJEp)KaHUE YCIOBHOTO OOO3HAYEHMsI YKa3aHHOTO
OTKJIOHEHUS; YCTAaHOBUTh BO3MOXXHOCTH BBIEp)KaTh TpeOOBaHME TOYHOCTH (OPMBI  ITOM
MOBEPXHOCTHU IIPHU MpeioiaraeMoit oopadoTke.

[OJo,21 )

{ 3
1_ R
{

Puc. 1. Yeprex Bana

Pemenne. 1. Ilo mpencraBieHHOMY 3CKH3y TOYHOCTh (OPMBI LMIMHIPUYECKOH IOBEPXHOCTH
BbIpaxkaeTcs 1omyckoM Kpyrioctd u coctaBisieT 10 mxm. Cornacno 'OCT 24643—S81, sTor nomyck
COOTBETCTBYET 6-i cremneHn TouyHOCTH (opmbl. [lox TepmuHOM «Jlomyck KpyriioCTH» MOHUMArOT
HauOoJIbIIIee JTOMYCTUMOE 3HAUEHUE OTKJIOHEHHS OT KpPYyrJIOCTH. YacTHBIMU BHJAMH OTKJIOHEHHUS OT
KPYTJIOCTH SIBJISIFOTCS] OBAJIbHOCTb, OTPaHKa U JIp.

2. Ha xpyraonuudosanbHOM cTaHke Mozend 3M151 MoxHO mpou3BouTh 00pabOTKY 3ar0TOBOK €

HanOosbmuM guamerpom 110 200 mm u anuHo# A0 700 mMm. CrnegoBaTesibHO, OH MPUTOICH IS

00pabOTKHU JaHHO 3aTOTOBKH.
OTKIJIOHEHHE OT KPYIJIOCTH TpU 00pabOTKe Ha 3TOM CTaHKe cocTamiseT 2,5 mkm /1/. Ha ocHoBanuu
U3JI0KEHHOTO JIeJaeM 3aKJII0UYe€HHEe O BO3MOXXHOCTH BBIIIOJHHUTH O0pabOTKY C 33aHHOM TOYHOCTHIO.
[Ipn coBeplIeHCTBOBAaHWH TEXHOJOTHYECKOIO TMpoliecca IMPOU3BOJACTBA OTJIMBOK, Kak IpPaBUIIO,
yIy4IIaeTcst KaueCTBO MOJIeNieil U OCHACTKH, YMEHBIIAIOTCSA MPUITYCKH Ha MEXaHUYECKYI0 00paboTKy U
T. 1. B 3TOM citydae ycTaHaBIMBaeTCsl HOBasl MOHMKEHHAsi Macca OTJIMBKH U TOBBIIICHHAs pa3MepHas
TOYHOCTb.

3anaua 1. Ha puc. 2 u B Ta0n. 1. yka3aHbl BApUaHTHI IOBEPXHOCTEH C JOMYCKAEMBIMH OTKJIOHCHHUSIMU
bopMBI.

TpeOyercsi: yCTaHOBUTh HAaWMEHOBaHHE U COJAEpKaHHE OOO3HAYCHUS YKa3aHHBIX OTKJIOHEHUH;
YCTaHOBUTH BO3MO’KHOCTb BBIMOJIHUTH OOpabOTKYy Ha YKa3aHHOM CTaHKe, COOMIoAasl 3aJJaHHYIo
TOYHOCTh. HeocTatronmmu pazMepamu 3a1aThCs.
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Puc.2. Ueprex neraneit
Tabmuua 1.2 — Tunel cTaHKOB

Ne Bapuanrta Dopma OBEPXHOCTH Twum cranka
1 2 3
1 OTBepcTue BHyTpunuingoBaibHbIA
2 [[1ockocTh [ [nockonumdoBaITbHBIM
3 [110cKOCTH [rockonudoBaIbHBIHA
4 ['panb KpyrinonumgoBanbHbIii
5 OTBepcTue X OHUHTOBAILHBIN
6 OTBepcTue X OHMHT OBaJIbHBII
7 L{nnmusap TOoKapHO-BUHTOPE3HBIN
8 [110cKoCTh [ IpoonbHO-CTpOranbHbIN
9 [{uuaap ToKapHBI MHOTOPE3LI0BbII
10 L{nmusap KpyrnonumgoBanbHbIi

Xo/ BbINOJIHEHUs padoThI:
1.03HakoMHThCs ¢ TabopaTopHOil padoToit Ne 1. 2.BbINOTHUTS,
B COOTBETCTBUH CO CBOUM BapHAHTOM 3a/IaHUE.

3.OTBEeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

4.Cnenath BBIBOJI O MIPOJICITAHHON padoTe.

Conepxanue oT4yeTa
1.B naboparopHoii paboTe HE0OX0AUMO OTPA3UTH CIETyIOIIEe:
A) HazBanue paboThbI.
b) Lenp nabopatopHoii padotel. B) 3aganue.
2. BeinmonnenHast 1aboparopHas paboTa B COOTBETCTBUH C 3aJJaHUEM
3. OTBeTHl Ha KOHTPOJIbHBIE BOTIPOCHI.
4. BeiBo.
KoHTpoJbHbBIE BONIPOCHI:
1. Kakumu mapameTpamu onpeessieTcsi TOUHOCTh 0OpabOTKH..
2.Kak yka3pIBaeTCsi TOUHOCTh pa3Mepa Ha YePTexKe..
3.Yrto Takoe kBanuTeT. Kakue KBalIuTEeThl OBIBAIOT:
4. Kak yka3pIBaloTCs IpeieiIbHbIE OTKIOHEHUS ()OPMBI Ha YEepTEXe.
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IIpakTuyeckoe 3ansiTue Ne2-3

Tema: [IpoBepka TOUHOCTH U3MEPEHUN
Heab padoThi: HAYYUTHCS OIEHUBATH OLMTUOKU MPSMBIX U KOCBEHHBIX U3MEPEHUHN, OCBOUTH U3MEPEHUS
pa3MepoB TeJ ¢ HTOMONIbIO IITAHTCHIIUPKYIISL U MUKPOMETpA.
3axanue:
1.Cnenath 5 u3MepeHuii [uaMmeTpa HWJIMH]IPA B Pa3IMUYHbIX MECTAaX P MOMOIIH MUKPOMETPA.
2.Cnenatb 5 U3MEpEHUN BBICOTHI IIWIMHAPA B PA3TMYHBIX MECTaX MPHU MOMOIIH IITAHT€HIIUPKYJISL.
3.Pe3ynbTarhl U3MEpEeHUH U TaNbHEUIINX PACUETOB 3aHECTH B TaOJIHUILY.
4.OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

IosicHenus: k padore:

Brimonnenue 51abopaTopHBIX pabOT CBS3aHO C M3MEPEHUEM pa3IMYHBIX (PU3MUECKUX BEIUYMH U

nocyenyromiei 00paboTKOM pe3yIbTaTOB U3MEPEHUM.

H3mepenue — HaX0XKJICHUE 3HAYCHUSI (PU3UYECKON BETMUYMHBI OMBITHBIM IIYTEM C TIOMOIIBIO CPE/ICTB

U3MEpPEHUM.

IIpamoe uzmepenue — onpeaeneHrne 3HaueHus GU3NUECKO BETUUUHBI HEITOCPEACTBEHHO CPEACTBAMU

U3MEpEHHUSI.

Kocsennoe usmepenue — onpenenenue 3HaueHus: GU3NIECKON BETMIUHBI 110 (OPMYIIe, CBA3BIBAIOIICH

e¢ ¢ IpyruMu (pU3NYeCKUMH BETUYMHAMU, OTIPEACTIIEMbIMU MPSMBIMUA U3MEPEHUSIMHU.

Hukakoe n3MepeHne HeBO3MOXKHO BBIOJIHHUTH a0COIIOTHO TOYHO. Besikoe m3MepeHue mponu3BOANTCS

npUOJIMKEHHO, U BCAKHM PE3yNbTaT U3MEPEHUSI COICPKUT B ceOe HEKOTOPYIO OLIHOKY.

OmmOKky M3MEpEeHUH O MPUYMHAM HMX MPOUCXOXKICHUS MOJAPA3JCIIAIOTCS HA TPU OCHOBHBIX THIIA!

CUCTEeMAaTUYEeCKue, CiydaiiHple U TpyOble. OmuOku, OOYCIOBICHHBIE OJHON WJIM HECKOIbKUMH
IIOCTOSIHHO JEHCTBYIOIIUMU MIPUYMHAMH,

HA3BIBAIOTCS cucmemamuyeckumu owuokamu. IIpuunnaMu cucTeMaTH4eCKUX OUIMOOK MOTYT OBITh

OrpaHMUYEHHAsi TOYHOCTh U3MEPUTENbHBIX IPUOOPOB, CABUT HIKalbl. CHcTeMaTu4ecKas MOrpelHOCTh

U3MEPUTENBHOTO MpUOOpa HAXOMUTCS MO Kilaccy TOYHOCTH 3Toro mnpubopa. Kiacc TouHOCTH

yKa3bIBaeTcsi Ha mpubope mian B ero nacnopre. Eciu Ha mpubope kiacc TOYHOCTHM HE yKa3aH U

CBEJICHUN O €ro MOTPEHIHOCTH HET, TO 3a 3HAYEHHE MOTPEUIHOCTH MPUHHUMAIOT MOJIOBUHY IIEHBI

camMoro MajeHbKoro jeneHus. s cekyHmomepa npuOOpHasi MOrPEeUIHOCTh CYMTAETCS PaBHOM 1LIeHE

€ro JIeJICHUS.

Cnyuaiinvle owudku  00yCIOBIEHBl BIIMSHUEM Ha  pe3ydbTaT U3MEPEHHH  MHOXECTBa

HEKOHTPOJIUPYEMBbIX  (aKTOPOB, HU3MEHSIIOMIUXCS Cay4dailHbIM o0pa3oM. OHHM  BBI3BIBAIOTCS

HEMOCTOSTHCTBOM ~ BHEIIHMX YCJIOBHM W HECOBEPIICHHBIMH JEHCTBUSMH OKCIEPUMEHTATOPA.

Hampumep, cnydaiinbie konebaHust TEMIIEPATyphl, TaBJICHHs, HAMIPSHKEHUS B CETH | T.I1.

Jnst yMeHbIIEHUs BIUSHUSA CIYYailHBIX (PAKTOPOB MPOBOJAT MHOTOKPATHBIE W3MEPEHHS TaHHOMN

dbusnueckoil BenwuuHbl. Haumydmum mpuOImkeHHeM K MCTUHHOMY 3HAUEHUIO SIBISETCS CpefHee

apu@mMeTnyecKoe 3HaueHNue U3MEepSIeMON BETMUNHBI.

Ouyenka oumudOK npamvlx usmepeHuil

[Tpu npoBenennu GU3NYECKOTO FIKCIIEPUMEHTA JEJIAETCS HECKOJIBKO U3MEPEHHM NCCIIelyeMON BETMUNHBI.
ITycTs X; - pe3ynbpTaT OTAEIBHOTO U3MEPEHUS, /- YACIO U3MEPEHUH, TOTAa

o
2%
‘? 20 iml
- CpellHee 3HAYCHUE U3MEPEHHON BETUYNHBI,

N =pr — Xﬁ.(L
- OTKJIOHEHHE 6T dpEAHETO,
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- AOCONIOMHAA NOZPEUIHOCHLD TIPSIMOTO U3MEPEHUSL.
[Monnas MOTPEITHOCTD W TIOJTHBIH JIOBEPUTEITHHBIH UHTEpBaI paBeH
AX p =AY +4,
1
ﬂ. |:| ==
rie 2 (ueHa JeseHus) — MOrPENIHOCTh OTCUETA IO IIKaJe Ipuoopa.

Hctunnoe 3HaueHne U3MepseMOn BETUYMHBI JICKUT B UHTEPBAJIC

X-MYp =X =X +0X,

AOGcomoTHas ommOKa HEe TIOJTHOCTHI0 XapaKTepU3yeT TOYHOCTh u3MepeHuid. Hampumep, oHa 1 Ta ke
ommuOKa B 1 M Ipu U3MEpEHUHN POCTa YEJIOBEKA SBIISACTCS OOJIBIION, a IPU ONMPEACICHUN PACCTOSHUS
Mmexny PocroBom m MockBoii - manoii. [IpuBecHHBIN TpUMep WILTIOCTPUPYET, YTO aOCOIIOTHYIO
OomMOKy HY)XHO CPaBHUTb C CAaMOW HM3MEPSEMOM BEIMYMHOW. DTO BBIMOJIHEHO IPH OIMPEACICHUH
omHuocumenvHou owuoku (- X) u3MepseMol | BEJIIMYMHBI X, KOTOpas CBsi3aHa C

A = AY
abcoroTHOM omubKoit A4 (opmyoit X

Ouenka oumubOK KOC6EHHBIX UBMEPEHUIL

[TycTh BenrunMHa KOCBEHHBIX U3MEpPEHUH Y omnpenensercs no Gopmyie

Y=f(X1, XZ,---,Xn),

TIE 7 - YUCIIO U3MEPSEMBIX BEIUYUH, X/, X),...,X, - U3MEPAEMbIEC BEJIUYHUHBI.

[IpenBapuTenbHO HEOOXOAUMO MOAYEPKHYTh, YTO PacdeT OIIMOOK KOCBEHHBIX M3MEPEHHI BechbMa
TPYAOEMKHI U TPOMO3JKHUI, IO3TOMY PAallMOHAIBHO PACCUUTATh OJHY U3 JIBYX Pa3Iu4HbIX

OLIMOOK: abcomoTHyto (&Y ) M OTHOCHTENBHYIO (51/ ). /Mpyras  Belumcisercs 3
AY
57 =22
COOTHOLIEHMIA: Y ywmAY =0Y-Y

BaxxHOo OTMETHUTH, UTO OLIMOKM KOCBEHHBIX M3MEPEHUN PacCUUTHIBAIOTCS TOJIBKO 0OUH pa3 U NIPU
9TOM HCIIOJIB3YIOTCS TOJIBKO CPEOHUE 3HAUCHUA USMEPACMBIX 6CIUYUH U UX OULUDOK.

Yempoiucmeo wumanzenyupkyna

IIITaHreHUUpPKYIIb MO3BOJIAET U3MEPATH BHELIHUE U BHYTPEHHHUE pa3Mepbl TBEPABIX TEII C TOUHOCTHIO
no 0,1 mm. BHemHuil BuJ MITaHMEHIMPKYNS M300pakeH Ha puc. T, a. g U3MepeHuil BHEIIHUX
pa3sMepoB TEJI0 MOMELIAETCS B HM)KHEH 4YacTH INTAaHTEHIMPKYNS M 0e3 yCHIIUM 3aKuMaercss B Heil.
BHyTpeHHne pasMepsl ONpPENENsIOTCS € IOMOINBK) BEPXHEW 4YacTH INTAHTCHUUPKYJS WU €ro
XBOCTOBHKA.

KonnuecTBO MWJIITMMETPOB OTCUUTHIBAECTCS 10 OCHOBHOW IIKaje, a JECAThIE AOIM MWUINMETpa
OTCUMTBHIBAIOTCS IPU IIOMOIIM YCTPOMCTBA, HA3BIBAEMOI'0 HOHMYCOM. UMCIIO LEIBIX MUJUIMMETPOB
PaBHO YHCIy JEJIEHUI OCHOBHOM IIKAJIbI, HAXOIAIMXCS MEXKy HYJIEM OCHOBHOM IIKAJIbI U HYJEBBIM
JeJICHUEM HOHMYcCa. YHCIO [eCATHIX [OJIEM YUCICHHO PaBHO TOMY HOMEDPY JACJIEHHs HOHHUYCA,
KOTOpOE COBIIAJIaeT C OJJHUM U3 JIeJICHUI OCHOBHOM mikainbl. Ha puc. 1, 6, B mpuBeaeHsb! /1Ba pumepa
TOT'0, KaK CHUMAETCSI OTCUET CO LIKAJIBI IITAHTCHIIUPKYIIS.
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Puc. 1. llImaneenyupkyns (a) u npumepst omcuema pamepos no e2o wkaie (0,B)

Yempoiicmeo muxkpomempa
MukpomeTp MO3BOJSET U3MEPATh BHEIIHUE pa3Mepbl TBEPAbIX Tea ¢ ToyHocThio g0 0,01 mm.
Buemnuii Buj Mukpomerpa U300pakeH Ha puc. 2, a. [ u3mMepeHuil TBepoe TeNo MOMeEIaeTcs B
U3MEPUTENIbHYIO YacTh MUKPOMETpa U 3aKMMaeTCsl B HEHMl ¢ MMOMOIIBI0O MUKPOMETPUYECKOTO BHUHTA.
s sToro HeoOXOAMMO BpalIaTh MHKPOMETPUUYSCKHH BHHT JIO TOSBICHUN 'TOIICIKWBAHHMA"
(mpoBOAUTH ATy HpOUEAYPY KAaKUM-IMOO IPYrMM CIIOCOOOM HEJb3s, TaK KaK 3TO NPUBEIET K
NOSIBJICHUIO TpyOoit ommbku). OTcueT MenblX MWUIUMETPOB M '"MOJOBUHOK" MUILTUMETpa
IPOBOAMTCSA IO HEMOJBHUKHOW IIKale, a OTCYET JOMOJIHUTEIbHBIX COTBHIX JIOJIEH - MO IMOJABHKHOM.
[Ipu nonHOM 060poTe Oapaban cmemaercs Ha 50 neneHuii, uro coorBeTcTBYET 0,5 MM .

[Ipumepsl TOro, Kak CHHUMAETCSI OTCUET C MOMOIIBI0O MHUKPOMETpa, MpPUBEAEHBI Ha puc. 2, O, B, T.
Crnenyer OTMETUTh, YTO OTCUET MO HEMOABMKHOW IKaje (OTKpbITO "Henoe" uiau '"mojgoBHHHOE"
JieJieHne ) TpeOyeT ONpEeNeNeHHOTO HaBbIKa, T.K. BPAILAOLIAsCS YacTh MUKPOMETpPAa MOXKET OBITh
HECKOJIBKO CMeEIIEHAa OTHOCHUTENIBHO IPAaBWJIBHOIO IIOJOKEHUSA. PekomeHayeTcss mnepeln Hadalom
U3MEpPEHUI Ul BBISICHEHMSI ATOrO BOMpPOCA YCTAaHOBUTh MHKPOMETP Ha "HONB" NpU BpallleHUU
MHUKPOMETPHUYECKOIO  BHMHTA. JTa Mpoleaypa IO3BOJSET TaKXE  YCTAaHOBUTHb HAJIUYHE
cucmemamuyieckoil ouwudKu MUKPOMETpA.
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MukpomeTpudecknn
BUHT

Pty Sple s s T ), U
4.00 + 0.35=4,35 mm 4,5 + 0,35=4,85 mm 6,5 +0,13 =6,63 mm

Puc. 2. Muxpomemp (a) u npumepwi pacuema no ez2o wikaue (0, 8, 2)
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Ilpasuna oxpyznenus

Ilpu obopabomke pe3ynrbmamos npaAMbIX UIMEPEHUl CPEOHEE 3HAYCHHE PE3YJIBTAaTOB IPSIMBIX
U3MepeHuil 1 abCOOTHAs OINOKA HAXOIATCS C TOM TOYHOCTBIO, C KOTOPOH MPOBEIACHBI H3MEPEHHUSL.

Ilpu pacuemax pe3yibmamoé KOC6EHHbIX UMEPEHUI ONPEIEIAIOT, KaKas U3 U3MEPSIEMbIX BEJIMYUH
COJICPKUT HaUMEHBILIEE YHCIIO 3HAYAIUX HU(P, 1 B OKOHYATEIBHOM PE3YJIbTaTe OCTABIISAIOT CTOIBKO
e 3HavaIux nudp. B mpomMekyTouHBIX pe3ynbTaTax CleqyeT COXPaHATh Ha OJHY 3Hauallyr nuppy

OoJIbIIIE.

Hcxonuple naHHble

Ne ldmm Ad yv KBH g MM AR v % V' ,% AT v
1 23,3 38,1
2 23,4 38,3
3 23,2 38,5
4 23,5 38,2
S 23,1 38,4
Ccp.
3. Bpluucnuth cpeHee 3HaU€HUE 1MaMeTpa U BBICOTHI:
J _dy+d; +d; +d, +4, 3 g i+ b
# 5 F 5
U
4. Onpenenutb a0CONIOTHBIC MOTPEITHOCTH d U h:
. Ad =ld, -d,|  mn=ln,-n|
Ecnu cpennue 3HayeHus NOrpemHocTen ( U o &hﬂp ) MOJIy4aroTCs MEHbIIE TOYHOCTU

MUKPOMETpPA U IITAHTCHIUPKYJISA, TO 3a a0COJIFOTHBIE MNOTpCIIHOCTH I/ISMepeHI/Iﬁ JAUaMCTpa U BbICOTLI

CJICeayeT IIPUHATDH COOTBETCTBCHHO 3HaA4YCHUA TOYHOCTHU MHUKPOMETpaA u

Mk

LITAHTEHIUPKYJIS: Mﬂf-’ =0,0l MM u @ =0,] Mmm.

5. OHpeI[eJ'II/ITB 3HAYCHUC OTHOCUTCIIbHBIX HOFpGH.IHOCTGfIZ

Ad Ah,
5 =—".100% Oh=—1>"-100%

u ch oh

.1'1'.:1’2
v i Py

CP
6. Bwruucnuth cpegHee 3HaUCHUE 00beMa IMIIMHAPA! 4

7. PaccunTaTh OTHOCHUTEIHHYIO OTPEIIHOCTh KOCBEHHOTO U3MEPEHUS 061)eMa o opmyie

~3141592-3,14

T = = 0,05%
SV =Sx+28+ 8 e 3141592 |
oy
8. OmnpenenuTs aOCOTIOTHYIO MOTPEIIHOCTh U3MEPEHUs 00beMa: 100%
= ﬂV
9. 3amucaTh UCTUHHOE 3HAYeHHE 00BeMa UITHH/PA: P

Xo/ BbINOJIHEHHSI PadoThI:
1.O3HaKOMUTHKCS ¢ TabopaTtopHoi padoToit Ne 2-3.
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2. BBINIOJTHNTH, B COOTBETCTBHUH C 33/JTaHUEM.
3.OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI.
4.Crienath BBIBOJI O IIPOJIEJIAaHHON padoTe.

Conep:xaHue oT4yera
1.B maboparopHoii paboTe HEOOXO0IMMO OTPa3UTh CIIECIYIONICE:
A) HazBanue paOoThI.
b) Llenb maboparopHoii padoTel. B) 3aganue.
2. Bemonaennas 1aboparopHas paboTa B COOTBETCTBUH C 33JaHHEM
3. OTBeTHI Ha KOHTPOJILHBIE BOIPOCHI.
4. BriBog.

KoHnTposibHbIE BONIPOCHI:
1.YUto Takoe mpsiMble U KOCBEHHbIE U3MEPEHHUs?

2. AGcomntoTHas 1 OTHOCUTENbHAs onOKu. Lenecoobpa3HOCTh pacCMOTPEHHS KaXKIOW U3 HUX.

3. Kak paccuuThIBatOTCSl HOTPEMIHOCTH MPSIMBIX U3MEPEHUI?
4. BoiBoga hopmyit sl HAXOKIEHUS OITMOOK KOCBEHHBIX U3MEPEHU.
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IIpakTuyeckoe 3ansaTue Ne4-6

Tema: [IpaBuna 00pabOTKM HAPYKHBIX U BHYTPEHHUX MTOBEPXHOCTEH
Heas padoThl: HAyYUTHCA NMPOU3BOIUTH MPOBEPKY 00paOOTKH HApPYKHBIX W BHYTPEHHHX MOBEPXHOCTEH
3ananmne:
1.O3HaKOMUTCS C ITpaBUIaMU 00PaOOTKU HAPYKHBIX U BHYTPEHHHUX ITOBEPXHOCTEH.
2.0nmucaTh MpPaBWIBHOCTh M TIOCIEIOBATENLHOCTh  BBINOJIHEHUS 0OpaOOTKM HApYXHBIX U
BHYTPEHHHX LWIMHIPUIECKUX TTOBEPXHOCTEH.
3.OTBEeTUTH HA KOHTPOJIBbHBIE BOIIPOCHI.

[osicnenus k padore:

Meron 00pabOTKH — MPOIECC B3aUMOJICHCTBHSI MHCTPYMEHTa (HEIIOCPEICTBEHHO HIIM Yepe3 JPYyrue
MaTepHaibl) C MOBEPXHOCTBIO JIETAlIH, B pPE3yJbTaTe KOTOPOrO 3Ta IMOBEPXHOCTh IMpUOOpeTaeT
OIMPCACIICHHBIC BUJ] 1 KAYE€CTBO.

By 00paboTKH — TOT JUana3oH YUCTOTHI TOBEPXHOCTHU JIETAlIH, KOTOPBIA B TEXHOJIOTUH HAa3bIBAIOT
YEepHOBOI, YUCTOBON M TOHKOH 00paOOTKOM.

TouHOro OTHECCHMS] TeX WJM HHBIX KJIACCOB YHMCTOTHI MOBEPXHOCTH K TOMY WM «UHOMY BHIY
00pabOTKM HET, HO C M3BECTHBIM JONYIICHHEM MOXXHO CUUTATh, YTO PA3IUYHBIM ‘BUAAM 00pabOTKU
COOTBETCTBYIOT CJICAYIOIIHE KIIACCHI “UUCTOTHI IIOBEPXHOCTH:

Bun 06pabotku Kiacc uncrotsl
1 (570) £ () : - T S 3—5

L 0 (0 0} : - S 6—38
TOTKAS .. oo 9—11

Bonee rpybast o6pabdoTka (00aupKa) OOBIYHO COOTBETCTBYET 1—2-My KJIaCCy YHCTOTHI TIOBEPXHOCTH,
a OueHb TOHKast oOpaboTka (oTaenka) gmaet 12—14-it kiacc.

OO0paboTka HapYKHBIX ¥ BHYTPEHHUX MTOBEPXHOCTEH — ATO TEXHUYECKH CIIOKHBIN MPOIECC, KOTOPBIN
TpeOyeT OT macTepa BBICOKOTO YpoBHs KBaiudukauuu. [loBepXxHOCTh MeTayuia oOpabaThiBalOT B
HECKOJIBKUX CITyJasiX:

-3arOTOBKY JOBOJIST /10 33JaHHBIX Pa3MEPOB;

-JUTA TIOJTYYeHHUs HEOOXOJIMMOT0 KJlacca TOYHOCTH OOpabOTKH M CTENEHHU IIEePOXOBATOCTH
TMOBEPXHOCTEM.

B 3aBumcmMocTtn oT THNa MOBEPXHOCTHU, TBEPAOCTU MCTAUIa WM CIIJIaBa, a TAKXKC OT Tpe6y€MI)IX
TEXHUYECKHUX XapAKTEPUCTHUK, TOKAPh MCIOJIB3YET Pa3HbIA MHCTPYMEHT — pe3Iibl, pACTOYKH, CBEpIIA.
CrnocoObl 00pabOTKM OTIMYAIOTCS MO CBOCH CIIOKHOCTH M JTUTENILHOCTH TpoleccoB. PaccmoTpum
nojipoOHee 0coO0eHHOCTH 00pabOTKN HAPYKHBIX U BHYTPEHHUX LIUIMHIPUYECKUX ITOBEPXHOCTEH.

[Ipouiecc 06pabOTKU BHEMIHEH TOBEPXHOCTH

O6paboTka HAPYKHBIX IWIMHAPUYECKUX TMOBEPXHOCTEH — OCHOBHOM CIOCOO TOJy4eHHs JIeTale u

qacTel MEXaHU3MOB THIIA BaJl, OCb, Majell, BTyJKa. [ 3TOro ucnonb3yroT TokapHoe 000pyI0BaHNE

— CTaHOK C BpallarolIMMCs BaJIOM U CTallMOHAPHBIM PE3IIOM. 3arOTOBKY 3aKpEIUISIIOT Ha MOABMKHOMN

YacTU U BKJIIOYAIOT ABHUraTesns. K gerany noaBOAsT CTallMOHAPHBIN pe3ell, KOTOPbIi ABUTaeTcsl BIOJIb

ocu BpamieHusi. OOpaOoTKa HApYKHBIX IOBEPXHOCTEM MPOUCXOAUT IYTEM CHSITHUS CTPYKKH C

3arOTOBKM U YMEHBILIEHHs €€ JuaMeTpa J0 3aJaHHOr0 3HaueHHUs. JTOT CIOCO0 MOJy4YHSl Ha3BaHHE

oOraunBaHue. Bo BpeMsi paboThl TOKaph UCHOJB3YET HECKOJIBKO BUJIOB PE3I0B, KOTOPHIE OTIMYAIOTCS

YIJIOM HaKJIOHA PEXYILEro Kpas, rabapuTHBIMU pa3MepaMu, TOJIIIMHOM CIulaBa M MIMPUHON paboueit

30HBL. OOpaboTKa HapYKHBIX IOBEPXHOCTEH BpaIlleHUs TPOXOIUT B TPU dTara:

1. mpeaBapuTenbHbIi (4epHOBOM). Ha 3T0i cTaguu ¢ 3aroToBKM OTAESAETCS JUIIHUNA MaTepua, a ee
JaMeTp YMEHbIIAETCS,

2.TouHBI. Ha 3TOM 3Tare npoucxoauT JOBOJKA JETaIW 10 3aJaHHOTO JUaMeTpa ¢ MOJy4YeHHEM
HE00XO0AUMOTO KJlacca TOYHOCTH;
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3.0c000 TouHbIH. Eci He00X0AMMO MOTYYUTh BHICOKUN KJIaCC TOYHOCTH 00paOOTKH, TOBEPXHOCTh
JIeTaIu JOBOJAT JI0 33/IaHHOTO 3HAUYEHUS C CTIOJIb30BAHUEM «TOHKUX) PE3LOB U MUKPOMETpA.
KonmnuecTtBo cragmii W THUN HCIOIB3YyeMOTO HHCTPYMEHTA ONpENENseTCS B 3aBUCHMOCTH OT
MCXO/HBIX TPeOOBaHUN K TIOBEPXHOCTH HM3/ICIIHA.

Pabota ¢ BHyTpeHHUMH MTOBEPXHOCTSIMHU

O0paboTka BHYTPEHHUX MOBEPXHOCTEH CYIIECTBEHHO CIOXKHEE, 4YeM paboTa ¢ BHELUTHUM LUIHHIPOM.

OTO CBs3aHO C TeM, YTO BHU3YaJbHO HEBO3MOXHO KOHTPOJHMPOBATH KayecTBO  pPadorT,

TPYAHOJOCTYIMHOCTBIO K 00pabaThiBaeMON MOBEPXHOCTH. BHYTpeHHHE WIMHIPHI — 3TO OTBEPCTHS B

METaJUIMYECKOM U3JCIINU, KOTOPbIE JCNISITCS Ha TPU KaTeTOPHH:

1.CKBO3HBIE (mpoxoanble). MX UCHONB3YIOT Ui COCOUHEHUS DIIEMEHTOB  KOHCTPYKLIUU
IIOCPEICTBOM KpENexKa;

2.ryxue. IX ucnosb3yroT Ui yCTaHOBKH OCEil, BaJlOB, BTYJIOK U HanblieB. OTCYTCTBHE CKBO3HOTO
OTBEpCTHUS 00ECTIEUNBACT JACTAIISM JONOTHUTENBHYIO (PUKCALINIO;

3.cnoxHoi popmbl. Jlnamerp OTBEpCTHS HA MPOTSHKEHUM BCEH €ro JIMHBI MOXET MEHSATHCS OT
JBYX /10 IATH pa3. Takas KoHQUrypauus NpuUMeHsieTcs Ui JeTallel C pa3HbIM TUaMEeTPOM.

O6paboTka BHYTPEHHUX HUIMHIPUUECKUX TTOBEPXHOCTEHN MPOUCXOIUT B J[BA dTAla:

4yepHOBOM. Ha 3Toll cTasnu BhICBEpIMBAETCS OTBEPCTHE AMAMETPOM U INIyOMHOW HEMHOTUM MEHBIIIE
3aJJaHHOT'O 3HAYCHMSI,;

noBojka. [Ipm momomu crenuagbHBIX CBEpJ WJIM PacTOueK MacTep JOBOJUT KJIacC YHUCTOTHI
MOBEPXHOCTH, IMaMETP U IITyOUHY 10 HY>KHOT'O YPOBHSI.

OTO0T cnoco0 Ha3bIBaeTcs pactaunBaHueM. MeTosbl 00pabOTKM BHYTPEHHUX MOBEPXHOCTEH 3aBUCAT
OT 3a/IaHHBIX TEXHUYECKUX XapaKTEPUCTUK, TUIIA OTBEPCTHS U TUIIA MaTepHuaa.

OO0paboTka HapyKHBIX U BHYTPEHHUX MOBEPXHOCTEW OTHOCUTCS K paspsily TEXHUUYECKH CIIOKHBIX U
BBICOKOTOUHBIX  ONEpalui, KOTOpPbIE BBINOJHAIOTCA B  IOJYyaBTOMaTHUYECKOM pPEXHUME C
HEMOCPEACTBEHHBIM ydacTHeM onepaTtopa. Pa3psa Tokaps onpeenser ero ypoBeHb KBaIM(UKALUN U
CTEIEHb CJI0KHOCTH paboT, KOTOPHIE OH JEJIAET.

Konnueckue otrBepcTtusi ¢ OOJIBIIMM YIJIOM TPHU BEpHIMHE 00pabaThIBAIOT CIENYIONIUM 00pa3oMm:
3aroTOBKY 3aKpeIUIsIoT B naTpoHe nepeaHen 06a0ku u TUIst
YMEHBIIICHUS IPHUITYCKA HA pACTAaYMBAHUE OTBEPCTHE 00Pa0ATHIBAIOT CBEPIIAMH PA3HOTO THAMETPA.

CHavaja 3aroToBKy 0OpaOaThIBaIOT CBEPJIOM MEHBIIECTO JIHAMETpPa, 3aTeM CBEPIIOM CPEIHETO
JMaMeTpa U, HaKOHEII, CBEPJIOM OOJIBIIIOTO THaMETpa.

Ilocnheoosamenvnocms ceepiienus oemanu noo
KoHyC

PacraunBaroT KOHMYECKHE OTBEPCTHS OOBIYHO MyTEM IOBOPOTA BEPXHEN YaCcTH CYNIOPTA HA HYKHbBIN
yroi. PacTouHo#l pe3er] yCTaHaBIMBAKOT B PE3LEAEPKATENb MO LIEHTPY OCU CTaHKA M 3aKPEIUISIOT.
[ToBOpPOTHYIO YacTh CymmopTa BMECTE C PE3LIOM PACIOIAraroT I0J HYXXHBIM YIJIOM K OCH LIEHTPOB
CTaHKAa U 3aKPEIUISIOT.

ITocne 4nMcToBOrO pacrauMBaHUs OTBEPCTHUS HA KOHYC €r0 pa3BEPTHIBAIOT KOHUYECKOM pa3BEPTKOU
COOTBETCTBYIOIIEH KOHYycHOCTH. KoHMUeckue oTBepcTrs BbIrofHee o0padaThiBaTh HENIOCPEICTBEHHO
10CJIe CBEpIICHUs HAOOPOM CHEIMATIBHBIX Pa3BEPTOK, UMEIOIINX OJIHY U TY K€ KOHYCHOCTb.
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[IpuMeHsIIOT mOCIeA0BaTENBHO TPU PA3BEPTKU — YEPHOBYIO, MOJTYUYUCTOBYIO U YUCTOBYIO. UepHOBOIA
Pa3BEepTKOI CHUMAIOT CaMblii 0OJbIION MPHUITYCK. UYTOOBI 00JIerYuTh paboTy YePHOBOM pa3BEPTKH, €€
PEeXYIIHE KPOMKH JIETal0T CTYIEHYAThIMU, C KPYTJIBIMU KaHABKaMH IS IPOOJICHUS CTPYKKH.
KanaBku pacnomnaraior mo BUHTOBOH jauHMU. OOpaboTaHHAs YEPHOBOW Pa3BEPTKOW MOBEPXHOCTD
00BIYHO TPY0Oast, C BAHTOBBIMU OOpO3/IKAMU Ha CTEHKAX.

Oopabomka yepHoeoil pazeepmroi

[TomyuucToBast pa3BepTka, B OTJIMYUE OT YEPHOBOM, MMEET Ha PEXYILIUX KPOMKax Oosee MelKHe
KaHaBKH JUIsl ApoOeHus cTpyxkku. brarogaps stomy oOpaboTaHHasi HOBEPXHOCTh MOIydaeTcs: 0olee
YHCTOM, HO BUHTOBBIE OOPO3IKM HAa CTEHKAX OCTAIOTCA.
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qI/ICTOBYIO pasBepTKy N3TOTOBJIAKOT C OCIBHBIMHAU Hp?[MOJIHHGfIHI:IMH pe)KyHII/IMI/I KpOMKaMI/I. EIO
HpI/II[aIOT OTBepCTI/IIO OKOHYATCJIBbHBIC paSMepr nu l"J'IaHKy}O HOBerHOCTB.

7

Oopabomka noyuucmoegoil pazeepmyoi

Oopabomka wucmoesoii pazeepmroi

KonTposbs 06paboTKi KOHMYECKUX MOBEPXHOCTEN
B wMmaccoBoM npoM3BOACTBE KOHUYECKHE IOBEPXHOCTH TPOBEPSIIOT HEPETYIUPYEMBIMU WIIU
peryarpyeMbIMHU 1a0JIOHAMHU.
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Wadnaou

Hepezynupyemuotit wiad10n 011 nposepku KOHUYECKUX
. noeepxnocmeil

Pezynupyemutit wiad10n 011 KORMPONA KOHUYECKUX
noeepxnocmeil

JlnameTpel MOJIOTUX KOHUYECKUX ITOBEPXHOCTEN MPOBEPSAIOT IUTAHTEHIIUPKYJIEM HJIM MUKPOMETPOM (B
3aBUCHUMOCTH OT TOYHOCTH 00pabOTaHHOM JeTan).
Hapy»xHble KOHYCBI IPOBEPSAIOT KATMOpaMU-BTYJIKAMH.

Kanuop-emynka

KoHTponnpyioT HapyXHYI0O KOHHYECKYIO IOBEpPXHOCTh Tak. KamuOp-BTynKy HajeBaloT Ha
IIPOBEPSIEMYIO MOBEPXHOCTh KOHyca jeranu. Ecim kamubp He KayaeTcsi — 3HAYUT, KOHYCHOCTH
BBIIIOJIHEHA NIPABUIIBHO.

TouHee KOHTPOJIb KOHYCHOCTH IO OKpacke. J[Jis KOHTPOJI TOHKHM CJION KPAaCKH PaBHOMEPHO HAHOCST
Ha IPOBEPSAEMYIO TIOBEPXHOCTh KOHYCA JeTaIH. 3aTeM Ha KOHYC JAETald HaJAeBalOT KaauOp-BTYIKY U
IIOBOPAaYMBAOT Ha MoJ-000poTa. Eciam Kkpacka ynamsercss ¢ IOBEPXHOCTH KOHyca JEeTalu
HEPaBHOMEPHO, 3TO TOBOPUT O HETOYHOCTH U HEOOXOJIMMO KOHYC UCIPABUTH.
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CtupaHue KpacKd Yy MEHBIIEro IuaMeTpa KOHyca IOKa)XeT, 4TO yroJ YyKJIOHa KOHyca Mal, H,
HA00OPOT, CTUPAHKE KPACKHU y OOJIBIIETO qUaMeTpa MOKAXKET, YTO YToJI YKIOHA KOHYCa BEJHK.
JlnameTpsl HapyYKHOTO KOHYCa MPOBEPSIIOT TEM ke KaauOpoM-BTynkoil. [Ipu HajgeBaHUM BTYIKU HA
MPaBWILHO OOpaOOTAaHHBIM KOHYC €ro TOpPeIl JOJKCH COBIAJaTh C PUCKOW HAa CpPe3aHHOW YacTu
BTYJIKH.

[TpoBepka KoHyca KaTuOPOM-BTYIIKOM

Ecnu Toper koHyca He TOWIET 10 pUCKU, He0OXoAuMa JalbHelas ero oopadoTka; eciu, Hao0opoT,
TOpEL KOHYyCa MEepeIIeN PUCKY, IeTalb OpaKykoT.
Konunueckue oTBepcTHS KOHTPOIUPYIOT KAIMOPAaMH-TTPOOKaMH.

Puck

Kanuop-npooxa

Henator 310 Tak. Kanubp-npoOKy, MMEIOLIyI0 JB€ PUCKH, BBOJAT, JIETKO Ha)XXMMasi, B OTBEPCTHE U
3aMeyYaroT, He KayaeTcs JIM Kaiuop B oTBepcTHH. OTCYTCTBHE KauaHHsI TOKA3bIBAET, YTO YroJl YKJIOHA
KOHYCa IPAaBUIbHBIN.

[TpoBepka oTBepCTHS KaTHOPOM-TIPOOKOI

VYOeauBIIMCh B 3TOM, MPUCTYMAIOT K MPOBEPKE JAMAMETPOB KOHHYECKOro oTBepctus. s 3toro
HaOJIOJAf0T, 0 KaKOro MecTa KanuOp BOHIET B MpoBepseMoe oTBepcThe. Ecim KOHel OoTBepCTHs
COBMAJIET C OJHOW W3 PHUCOK MM K€ HAXOJUTCS MEXIy pHUCKaMu KaiauOpa, pa3Mepbl KOHyca
npaBwibHBL. Korma o0e pucku kamuOpa BOWIYT B OTBEPCTHE, ITO IOKA3bIBAaeT, YTO JHAMETP
oTBepcTHs OO0Jble 3amaHHOro. Ecian 00e pUCKH OKaXyTcsi BHE OTBEPCTHs, €r0 JHAMETP MEHBIIEe
Tpebyemoro.

Xo BbINOJIHEHUSI pa0OThI:
1.O3HaKOMUTKCS ¢ TabopaTopHOi padoToit Ne 4-6.
2.BbInOIHATE B COOTBETCTBHUM C 3aJaHHCM.
3.OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.
4.Cnenats BBIBOJI O TIPOJICIIAHHON padoTe.
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Conepxanue oT4eTa
1.B mabGoparopHoii paboTe HEOOXOAUMO OTPA3HUTH CIEIYIOIIEE:
A) HazBanue paboThI.
b) Llens naboparopuoii padbotsl. B) 3ananue.
2. BeimonnenHas gaboparopHas paboTa B COOTBETCTBUH C 3aJJaHUEM
3. OTBeTHl HA KOHTPOJIBHBIE BOTIPOCHI.
4. Brisog.

KoHTposibHbIE BONIPOCHI:
1.Yto coboii mpezcTapisieT 00padoTKa HAPYKHBIX U BHYTPEHHUX MTOBEPXHOCTEH
1. Kak 06pabartbeiBatoT 0OJIbIINE KOHUYECKUE OTBEPCTHS?
2. JI71s1 4ero Ciy>KUT YepHOBasi pa3BepTKa?
3. KakoB0 Ha3HauY€HUE MOJYYUCTOBOM U YUCTOBOM pa3BepTOK?
4. Kakas pa3HUIa MKy MOJTYYUCTOBON M YUNCTOBOM pa3BepTKaMu?
5. KakuM HHCTPYMEHTOM MPOBEPSIOT HAPYKHbIE KOHMUECKHUE TTIOBEPXHOCTHU?
6. Kak KOHTpOJIUPYIOT HAapy>KHbIE KOHMYECKHE TOBEPXHOCTH KAINOPOM-BTYJIKOH U 11O OKpacke?
7. KakuM HHCTPYMEHTOM MPOBEPSIOT KOHUYECKHE OTBEPCTHUS?
8. Kak KOHTpOIMPYIOT KOHUYECKNE OTBEPCTUSI KATTMOPOM-TIPOOKOi?
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IIpakTnyeckoe 3ansaTue Ne7-8

Tema: [IpoBepka (GopMBI U  pa3MepoB  pPe3bOOBBIX  TOBEPXHOCTEH,  OTBEPCTHIl
YHUBEPCAJIbHBIMU HHCTPYMEHTaMH 110 1a0JI0OHaM.
Hean paldoThbl: HAayyuTbCs IPOU3BOAUTH NPOBEPKY (OpM U Pa3MEpoB  Pe3bOOBBIX

MOBEPXHOCTEH, OTBEPCTUN YHUBEPCATbHBIMU HHCTPYMEHTAMU MO 1abJI0HAM

3aganme:

1. U3mepuTh cpeqHuii tuaMeTp pe3bObl C MOMOLIBIO TPEX MPOBOJIOYEK.

2.0mpenensioT mar pe3b0bl ¢ TOMOIIBIO Pe3bOOBBIX MIA0IOHOB.
—TnoacuuTaTh 1no (opmyne (2) unu BeIOMpaTh U3 TaOs. 45 HaUBBITOAHEHUIINI TUAMETP MPOBOJIOYEK
drp.H u moaOpatk OJIM3KKE 1O pa3Mepy MPOBOJIOUKH U3 KomIuiekTa [IA.
—3aKpenuTh MUKPOMETP B CTOMKE M YCTAaHABUTh HA MATKY U MUKPOMETPHUYECKHI BUHT MHKPOMETpPa
JIEP’KaBKH C IIPOBOJIOYKAMH.
-u3MepuTh pasmep M (cM. 1. 6.4.1). [{ns aToro nu3mMepsieMyro pe3b00BYIO JIETallb PACIIONaraloT MEXITy
ISTKOW M MHKPOMETPHYECKHMM BHHTOM MHUKPOMETpPA M BBOAST IPOBOJIOYKH BO BHAIWHBI PE3HOBHI,
N00MBasACh yCTaHOBKU OOBEKTAa M3MEPEHHs] U JAEPKABOK C MPOBOJOYKAMU 0€3 OTHOCHUTEIHHOIO
nepekoca. Mzmepenne npou3BoAT ¢ YACIOM €IMHUYHBIX U3MEPEHUH n > 5.

—TOJICUUTATh ACHCTBUTENIBHBIN CPEIHUN aHaMETP dy o popmyse (4).

Pe3ynbTaTthl M3MepeHUl U pacyeToB 3aHOCAT B TaONMIly, BHIIOJHEHHYIO MO (opme Tadi. 2.
3.1aTh 3aKJIFOYEHHE O TOJJHOCTH PE3bOBI 110 CPEeTHEMY TUAMETPY.
4.OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

IHosicHenusi k padore:

OCHOBHBIMHU TTapaMeTPaMH LUIMHAPUIECKON Pe3bObI, MOAJIeKAIUMU U3MEPEHHUIO, SIBISIFOTCS (pHcC.1):
— yroJ npouiIst o — yroJ Mex 1y OOKOBBIMH CTOPOHAMH MPO(UIIS B TUIOCKOCTH OCEBOTO CEYCHUS;

— TOJIOBHHA yrJia mpodumis o/2 1 pe3pObl ¢ CUMMETPHUYHBIM MpoduieM — yroin Mexay OOKOBOM
CTOPOHOH TPOGWISI W TEPICHIUKYISIPOM, OIYIICHHBIM W3 BEPIIUHBI HCXOAHOTO TPOdUIIsS
CUMMETPUYHON Pe3bOBI Ha OCh PE3bOBbI;

— HapyxHbId auametp pe3bObl d (D)* — aumameTrp BooOpa)kaeMoro IUJIMHAPA, OMHUCAHHOTO BOKPYT
BEPILMH HapY>KHOH pe3b0bl WK BIAJANH BHYTPEHHEH pe3bObl;

— cpeanuit nuametp pe3pOnl d2 (D2) — auameTp BOOOpa)kaeMoro, COOCHOTO C pe3bOOoN IMUIUHAPA,
oOpasyromias KOTOpOro rmnepecekaeT Hpoduib pe3bObl B TOYKax, IJie INMPUHA KAaHAaBKM paBHA
M0JIOBUHE HOMUHAJIBHOTO 111ara pe3b0bl;

— BHyTpeHHU#l auamerp pe3bObl d1 (D1) — muamerp BooOpaxkaeMoro IWJIMHIpPA, BIMCAHHOIO BO
BIIAJIMHBI HAPY>KHOH pe3bObl MJIM B BEPIIMHBI BHYTPEHHEH pe3bObl;

— mar pe3b0bl P — paccTosiHue MeXay COCeTHUMU OJJHOMMEHHBIMH OOKOBBIMHM CTOPOHAMH MPOQUIIS B
HaIpPaBJIEHUH, TAPAIJIEIIBHOM OCH PE3HOBI.

KpomMme nepeuricieHHbIX, pe3b0y XapakTepU3yIOT CIeIyIOIUe apaMeTphl:

— XoI pe3pObl PXx — paccrosiHMe MexAy OMMxKalllluM{U OJHOMMEHHBIMH CTOpPOHaMHU Hpoduis,
MPUHALJICKAUUMU OJHOW U TOM K€ BUHTOBOW MOBEPXHOCTH, B HANPABIECHUHU, TAPAILJIEIBHOM OCU

pe3b0BI, MpUYeM B 0JIHO3aX0qHON pe3rbe Px = P, a B MHOro3axoanoit — Px = P - ns, rae ns — gucno
3aX0/10B;

— BBICOTa HucXogHoro mpo¢uns H — BeicoTa OCTpOYroiapbHOro mNpoGuUiIs, MOTYy4EHHOTO MyTeM
MIPOJIOJDKEHUSI OOKOBBIX CTOPOH MPOQUIIS 10 UX IepEeCeUCHUS;

— BBIcOTa mpodwmiast h — paccTosHue MEXIy BEPIIMHON W BHOAAWHOW Tpoduis B HAMpaBICHHU,
MEePIEHANKYISIPHOM K OCH PE3bOHI;

— IJIMHA CBUHYMBaHMS { — JUIMHA yYacTKa B3aUMHOTO MEPEKPHITHS HApYKHOW U BHYTpEHHEH pe3nd B
OCEBOM HAaIpPABJICHUH.

[Ipu m3rotoBieHnN pe3bOOBBIX JAETANCH HEU30EKHBI MOTPENTHOCTH MPOGUIS pe3bObl U €€ Pa3MepOoB,
KOTOpPBIE MOTYT HAPYILIUTh CBUHYMBAEMOCTD U YXYIILUUTh KAYE€CTBO COCIUHEHUN.

VY BcexX NMIMHIPUYECKUX Pe3b0 C MPSIMOIUHEHHBIMU OOKOBBIMH CTOPOHAMHU MPOQHIISI OTKIOHEHUS
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mara W yrna npoduias ans  obecrieueHHs CBUHUMBAHUS MOTYT OBITh  CKOMIICHCHPOBAHBI
COOTBETCTBYIOLUM U3MEHEHUEM JIEHCTBUTENILHOTO CPEAHErO AUaMeTpa pe3bObl.

*d, d1, d2 — nuamerpsl HapyxHOH pe3b0bl; D, D1, D2 — nuameTpsl BHyTpeHHEH pe3bObl.
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Puc.1.0cHoBHBIE TapaMeTpbl pe3bObl

3HaueHUEe CPEAHEro JauaMeTpa pe3bObl, YBEIMYEHHOE [UIsi Hapy>KHOM WM yMEHBLICHHOE s
BHYTpEHHEl pe3pObl Ha BEIMYUHY CYMMAapHOH JAMaMeTpalibHON KOMIEHCAlMM OTKJIOHEHHUH Inara
U yriia npoduisi, Ha3bIBAOT MPUBEACHHBIM CPEIHUM THAMETPOM Pe3bOEbI.

[IpuBeneHHbIN cpeHUN AUaMETp HapYKHOW pe3bObl

d2np=d2usm + fp + fa,

BHyTpeHHeH pe3pObl — D2 p = D2 usm — (fp + fo) ,

rie d2 w3sm u D2 wu3sM — wu3MepeHHble (ICHCTBUTENbHBIE) 3HAYEHUS CPEIHEro JauaMerpa
COOTBETCTBEHHO Hapy>KHOW M BHYTpeHHEeH pe3bObl, MM; fp — JauamerpanbHas KOMIIEHCALUs
OTKJIOHEHHMS 1ara, MM; fo. — quamerpanbHasi KOMIIEHCAUsl OTKJIIOHEHMSI yTi1a MpoQuIsi, MM.

HOPMHWPOBAHUE TOYHOCTU METPUYECKUX PE3bb

BHyTpeHnHue M HapyKHbIe pe3bObl OOLIEro HA3HAYEHUS KOHTAKTHPYIOT MO OOKOBBIM CTOpPOHAM
npopuns. Bo3MOXHOCTH KOHTakTa IO BEpUIMHAM U  BIAaJWHAM  pe3bObl  HCKIIOYAETCS
COOTBETCTBYIOIIMUM pacrnonoxeHuem nonen gomyckos no d (D) u d1 (D

1). B 3aBucHUMOCTH OT XapakTepa COMPSHKEHHs IO OOKOBBIM CTOpOHaM mpoduiis ( T.e. MO CPeIHEMY
IMaMeTpy) pasnndaioT pe3bOoBble coeauHeHus ¢ 3azopoM ('OCT 16093), natsarom (I'OCT 4608)
u niepexoansie ([OCT 24834).

Cucrema J0MyCKOB M IMOCAJIOK JJIsl METpUUYECKUX pe3b0 auamerpoM ot 1 1o 600 MM, OCHOBaHHas Ha
MexayHapoaaoMm crangapre MCO MC 965/1 — 1973, npeaycMarpuBaeT OCHOBHBIE OTKJIOHEHUS U
CTETIEHU TOYHOCTH PE3bObl, ONpEAEIOIue MO JOMYCKOB IUaMETPOB PE3bObI U PE3bOBI B LIEJIOM.
CouyeraHne OCHOBHOTO OTKJIOHEHHs, OOO3HauaemMoe OyKBOH, € JOIYCKOM IO MPUHATOM CTeneHu
TOYHOCTH, oOpa3yeT 1oje Jomycka jauaMmerpa pes3bObl. Ilome momycka pe3bObl  00pas3yroT
COUYETaHHEM II0JI JOIYCKa CPEHEro AUaMeTpa ¢ MmojieM Jomycka auamerpa BoicTynoB (d wiu DI).
[Tonst nomyckoB, a cieqoBaTeNbHO, U IOMYCKH AuaMeTpa BrnagauH (d1 — mis HapykHOM pe3bObl 1 D —
JUIsl BHYTpEHHEN pe3bObl) cTaHAapT HE YCTaHABIUBAET.

OO6o3HaueHue Moysl JOMyCKa JuaMeTpa pe3bObl COCTOUT U3 IUGPHI, MOKa3bIBAIOLIEH CTENeHb
TOYHOCTH, M OYyKBBI, 0003HAYAIONIEH OCHOBHOE OTKJIOHEHHe, Hampumep 6h, 6g, 6G. O6o3zHaueHue
HOJIS IOMYCKa pe3bObl COCTOUT U3 0003HAUEHUS TOJIS JOMyCKa CPEIHEro AMaMeTpa, MOMeIaeMoro Ha
NEPBOM MecTe, U 0003HaueHus MoJis A0ImycKa AuaMerpa BbicTynoB (d — ans Hapy»kHOM pe3bObl, D1 —
Ui BHyTpeHHer). Hampumep 7gbg; SH6H. B o6o3HaueHnn moseil 10MycKOB MEPEXOAHBIX pe3bd U
pe3pd ¢ HaTArOM TMOJe NOoMycka HapyxHoro auamerpa d Oonrta (6g, 6 wim 6C) YCIOBHO HE
yka3piBatoT. Ecniu 0003HaueHue mosist JoIycKa JuaMeTpa BBICTYIIOB COBIAAAeT ¢ 0003HAYCHUEM OIS
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JIOIyCKa CpPeIHEro JAMaMeTpa, ero B 0003HAYCHHUHU IOJISl JIOMYCKa pe3bObl ¢ 3a30pOM HE MOBTOPSIOT,
Harpumep 6g, 6H. [lone momycka pe3pObl yKa3bIBAIOT Yepe3 TUPE IOCIe pa3Mepa, Hampumep OOJT
M12-6g, 6ont M12 Y 1-6g, raiika M12—-6H.

[Tocagku pe3pOOBBIX eTanel 0003HavalT APOObI0, B YUCIUTENIE KOTOPOH YKa3bIBalOT MOJE AOMYCKa
raiiku (BHyTpeHHEH pe3pObl), a B 3HAMEHATele — ToJie JOomycka Oonrta (HapyKHOH pe3nObl).
Hampumep M12-6H/6g; M12 Y 1-2H5D/2r.

METO/IbI OIIEHKM TOYHOCTU PE3bbbI

TouHOCTH pe3bObI OLICHUBAIOT MO3JEMEHTHBIM ( TudhepeHIIPOBAaHHBIM) U KOMIUIEKCHBIM METOJIaMU
(puc.2.).

[TosneMeHTHBI METOJ MU3MEPEHUs MPUMEHSIOT B TOM Ciydae, KOrja JOMYCKH JaHbl OTJCIBbHO Ha
KaXIblii mapamerp (Tpu AMameTpa, mar u yroid mnpoduist) pe3pObl. IIpm 3TOM mpumMeHseMbie
CpeICTBAa M3MEPEHHUs JOJDKHBI 00ecreuyrnBaTh HE3aBUCUMOCTb U3MEPEHHS KaKJOro U3 MapaMeTpOB.
3aKIII0YeHrEe 0 TOJHOCTH JAIOT 10 KaXJIOMY IapaMeTpy OTAeNIbHO. DTOT METOJ CJIOXKEH U TPYA0EMOK,
MO3TOMY HCIHOJb3yeTCs TJIABHBIM 00pa3oM [UIsl MU3MEpPEHHUs TOYHBIX pe3b0: pe3bOOBBIX KaauOpoB,
pe3p0000pa3yIoero HHCTPYMEHTa U JeTajeil CIelUalbHOr0 Ha3HAuYeHUs ( XOJOBBIC BUHTHI U T.II.).

M eToas GUSHER TOIHOCTH Peikibl

KonHuecTReHHAR OIeHKD KadecTrennas oUgnka
{KOHTP OO )

]
| )

{HaMep eHne)

Huipipep entnpopadnbii se- idpipep e osamiii ve- KommnercrHsii
Ta0 TO0 METO
Y HHBED Gl HEIE Cnagkne Peanfonnie
OpeacTEa KaHG B AT B
CHeiHan b Hsle
s - e
epencTea I lagnons MMpoekTop sl

Puc.2 Knaccudukarys METo0B OLEHKH TOYHOCTH Pe3bObI

N3mepenue HapyxHoro auamerpa d u BHyTpeHHero nuamerpa d1 Hapy HOW pe3b0bl OCYIIECTBISIOT C
MIOMOUIbI0 MUKPOCKOIOB WJIM YHUBEPCAJIBHBIX U3MEPUTEIBHBIX CPEJICTB JUUIsl KOHTAKTHBIX U3MEPEHUN
(MHKpPOMETpPOB, ONTUMETPOB U Jp.) C MCHOJIB30BAaHUEM IUIOCKMX HAKOHEYHHKOB WJIM BCTaBOK IS
u3MepeHus nuamerpa d 1 OCTpOKOHEUHBIX BCTABOK JUIsl MU3MepeHus auameTpa dl.

Cpennuii nuametp d2 HapykHOH pe3bObl U3MEPSIOT YHUBEPCATbHBIMUA U3MEPUTENBHBIMU CPEICTBAMU
C HCIIOJIb30BaHUEM Pe3bOOBBIX BCTAaBOK (puC. 3.), HOXKEH, OJHOM, JABYX WM TpeX MPOBOIOYEK (
puc.4.). HanbGonee mmpoko pacrnpoCTpaHEHO HU3MEPEHHE CpeaHero auamerpa d2 ¢ MOMOIIBI0 TpexX
MPOBOJIOYEK (CM. JlabopaTopHYIO padboTy Ne 18).

WN3smepenue napyxnoro D u BHyrpeHHero D1 nmamerpoB BHyTpeHHEH pe3bObl MOXKET OBITh
BBITOJIHEHO TaKXKe KaK U U3MEPEeHUE HapYKHOU pe3b0bl ¢ TOMOIIBIO0 YHUBEPCATbHBIX U3MEPUTEIIBHBIX
CPEICTB.

Cpennuii quaMeTp BHYTpeHHEH pe3bObl D2 M3MepsoT ¢ MOMOIIbI0 MUKPOMETPUYECKUX HYTPOMEPOB
( mTuxmaccoB) ¢ pe3bOOBBHIMH BCTaBKaMH (pUC. 5) HMHIMKATOPHBIX MPHOOPOB C HIAPUKOBBIMHU
HaKOHEYHUKaMu (puc.6).
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Puc.3. U3mepenue cpeHero quamerpa HapyKHOM pe3bObl YHUBEPCATbHBIMU CPEICTBAMU C Pe3b0OBBIMU
BCTaBKaMHU: 1-00bEKT U3MEpEeHUs; 2-KOHYCHasl BCTaBKa; 3-Ipu3MaTHieckasi BCTaBKa

a 0 B

Puc.4.13mepenue cpeqHero AuaMeTpa HapyKHOM pe3bObl ¢ MOMOIIbIO: a-0JHOM; 0-1BYX; 3-Tpex
IPOBOJIOYEK; 1-MTpOBONIOYKA; 2-00BEKT U3MepeHus; M-u3mepseMblil pazmep

/] \

Puc.5.Cxema u3mepeHust CpeIHETO TMaMeTpa BHYTPEHHEH Pe3bObl MUKPOMETPUUYECKHM HYTPOMEPOM C
pe3b00BBIMU BCTaBKaMHU: 1-00bEKT U3MEpEHUS; 2-IpUu3MaTHyecKas BCTaBKa; 3-
KOHYCHasl BCTaBKa
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Puc.6.Cxema u3aMepeHust CpeIHero JuamMeTpa BHyTPEeHHEH pe3bObl crielualbHbIMU UHIUKATOPHBIMU
npudopamu ¢ pe3b00BOM MPOOKOH: 1-00BEKT U3MEPEHUS; 2-CMEHHAs pe3b00oBas
po0OKa; 3-KOHUYECKUM CTepKeHb; 4-1I1apUKOBbII HAKOHEUHUK

Wnorna U3MEpPEHUE MapaMeTpoOB BHYTPEHHMX pPE3b0 3aMEHSIOT H3MEpPEHUEM IapaMeTpoB
Hapy>KHBIX pe3b0 CIMTKOB WU OTJIMBOK, BHIIIOJHEHHBIX C BHYTPEHHUX PE3bO.

[Har pe3pbbl P u3MepsOT C MOMOLIBIO YHHUBEPCAIBHBIX WM CHENUAIbHBIX CpelacTB. U3
YHUBEPCAJIbHBIX CPEACTB IVIABHBIM 00Pa30M HCHOJIb3YIOT MHUKPOCKOIBL. C MOMOILBIO CIEHUAIBHBIX
npuOOpOB LIar U3MEPSIOT IyTEM CPAaBHEHUs ¢ 00pa3lioBoil aeranbio. HoMuHanbHbIN miar pe3sosl U (¢
HEBBICOKON TOYHOCTBIO) €€ MPOQHIIb MOKHO OIPENEIUTh C TOMOULIbIO Pe3b00BBIX 111a07I0HOB (puc.7.).
VYron npodwuis o (moaoBuHy yriaa npoduis o/2) u3MepsroT OECKOHTAKTHBIM METOOM C TOMOIIBIO
MHUKPOCKOIIOB MJIM IMPOEKTOPOB. M3MepeHHe 31eMEeHTOB pe3bObl jAeTaneld OOJIbIIMX pa3MepoB U
XOJIOBBIX BUHTOB NPOU3BOAST HAKIaJHBIMM YCTPONCTBAMHU C HU3MEPHUTEIbHBIMH TOJIOBKAMU U
CHelMalIbHBIMU TNPUOOpaMH, KOTOpbI€ BBIIAIOT HHPOPMALMI0O O pe3yibTaTaX H3MEpeHHs Ha

MUIIYIIEe YCTPOHCTBO.
’ %

Puc.7 KommiekT pe3b00BbIX 11a0JI0HOB: 1-BBITYKJIBIX; 2-BOTHYTHIX

W3-3a  TpynHOCTEM  MO3JIEMEHTHOrO H3MepeHuss (0COOEHHO BHYTPEHHUX pe3b0) pe3bObl
KOHTPOJIMPYIOT KaTuOpaMu Kak B MAacCOBOM M CEpUHHOM, TaK U B MEIKOCEPUHHOM U €IUHHUYHOM
MIPOU3BOJICTBAX.

[Ipn MORJIEMEHTHOM ~ KOHTpOJIE Pe3bOOBBIX JeTaneid 3 — 5 creneHeid TOYHOCTH TJaJKHUMU
KaTuOpaMu MpPOBEPSIIOT JUaMeTp BhICTYNOB: d — /uist Hapy»)HOU pe3bObl; D1 — st BHyTpenHeil. [Ipu
KOMIUIEKCHOM KOHTPOJIE OJHOBPEMEHHO NPOBEPSIOT CPEAHHMI JUaMeTp, LIar, OJOBUHY yria
npoduis, BHYTPEHHUN U HAPY>KHBIM TUaMETPhI yTeM CpaBHEHHUS AEMCTBUTEIHLHOTO KOHTYpa
pe3b00BOI JeTanu ¢ MpeNeNbHbIM. JTO JOCTUTaeTCsl IPU TOMOIIH MPeIeNIbHBIX KAIUOPOB, a s
pe3b0 MalblX pa3MepoB — IPHU IMOMOIIU IMPOEKTOPOB, KOrga  JICHCTBUTENBHBIM  KOHTYD
npoBepsieMOl pe3bObl CPAaBHUBAIOT € NPEAETbHBIMU (MUHUMAJIBHBIM U MAaKCUMAIBHBIM).
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W3mepeHue cpeiHero AuaMerpa HapyKHOW pe3b0bl METOJJOM TPEX MPOBOJIOYEK.

Jlist m3MepeHusi CpelHero JuaMeTpa HapyKHOH pe3bObl METOJOM TpPEX MPOBOJOYEK BO BIIAIMHBI
pe3bOb1 netanu 1 (puc. 8, a) 3aKiIagbIBalOT TPU KaIMOPOBAHHBIC MPOBOJIOYKK 2 auamerpom dmp,
3aKperUieHHbIC Ha JepkaBkax 5 u 6 (puc. 8, 0). [Ipu u3mMeHeHnn AuamMeTrpa MPOBOJIOYECK U3MEHSETCS
UX TOJOXEHHE BO BIAJAMHE, MpPH ATOM HA TOYHOCTU H3MEpPEHHUs CpPEAHEro AuaMerpa B
3HAUUTEBHON MEpe CKa3bIBAIOTCS MOTPEIIHOCTH yria mpoduns. s yMEHBIIEHUS BIUSHUS ITHX
MOTPEIIHOCTEeN BHIOMPAIOT MPOBOJOYKHM HAUBBITOAHEHIIEro quamerpa dip.H, 00eCrneurnBaoIero ux
KacaHWe C BIAJUHOW pe3bObl Mo JIMHUU cpenHero muamerpa d2 (cm. puc. 8, B). B atom ciyuae
JUaMeTp IPOBOJIOUEK JIOJKEH ObITh paBeH

r

d = —
2eosa /2

1T

(D

a i1l METpUIEeCKOU pe3rObl ¢ yriom rpoduis o = 60°

) dupn = 0,577p (1202. 45).

[Ipn momomu H3MEpUTENBHOIO yCTpoWcTBa (MHUKpPOMETpa, ONTHUMETpA, JJIMHOMEpAa, MHUKPOCKOIA)
U3MEpAI0T pasmMep M Mexay oOpasylommMy TpoBOJOYeK. BemnuwmHy cpennero aumamerpa d2
onpezaesoT pacuetoM. M3 puc. 8, B cnenyer:

, @ o
dup.u L+ sin 5 Pt E
dy=M-24C=M- +
, o 2
S ==
2 )
Jlns MmeTpuueckoit pe3bOsl (o = 60°)
Mot Metpiaeckoit pessObt (¢ = 60°)
dl p— J’" - 3‘lup T+ 0.866},
“
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Tabmuua 1- HauBeirogneimme nuameTpsl mpoBosiodek dip.H, MM

P ':"le.u P lep.u P d]lp_ll P ':"le.u
02 0,118 0.5 0,291 1,25 0,724 13 2,020
0,25 0,142 0.6 0,343 1,3 0,866 40 2311
0.3 0.170 0.7 0,402 1,75 1,008 45 2 595
0,35 0,201 0,75 0,433 20 1,575 50 2,886
0.4 0,232 0.8 0,461 23 1441 55 3,177
0,45 0,200 1,0 0,572 10 1,732 6,0 3468

M

/
‘
i
7
7
H
:
:
{ ‘lnpuu A
.

M

a B
Puc.8.Cxema n3MepeHus cpelHero 1uaMeTpa Hapy>KHOM pe3bObl: a-ycTaHOBKA IMTPOBOJIOYEK BO
BIIQ/IMHBI; O-KOMIUIEKT MPOBOJIOYEK; B-YCTaHOBKA, TUAMETPa MIPOBOJIOYKN HAUBBITO/IHEHIIIErO
nuametpa dop.H; 1-pe3pboBast eTanb; 2-npoBoioyKa; 3,4-maTka 1 MUKPOBUHT MUKPOMETpa; 5,6-
JepKaBKU



Tabmuia 2 Pe3ynbTaThl N13MEpEeHU U pacyeToOB, MM

Hamniroseinmai A JgicTRirmers bl
[har pesni THEMETD Pavep M; ZM,- CPETI HEAMET]
IPOBOIOUER g M =il peikiLl dE'
i1

Hoyioeis i n]'ll.'.‘-jl.il'IhII]:[C THAYENHA CPETHETD

Yenosnoe FaKIIOuerHe O rog-
h g THAMETA, MM : egbs:
obosigue- | CPEARI EMETD — mm;ﬂ.i ] sep—— HOCTH Pebibt o
e PELbl [ penbit 4" v ; CPETHEMY [HAMETPY
1 d_! MR ﬂrl AIEN

— Onpenensior o 0JHOH u3 GopMyJ, MPUBEICHHBIX B Ta0J. 3, HOMUHAIBHBIN CPEIHUIA THAMETP

Eid
di.
PE3b0BI
Tabnuna 3 DopMyIIbl s OTIpeAeTICHUSI HOMUHATBHOTO CPETHETO TUaMeTpa Pe3bObI 4 (Dz } ’
MM, (TOCT 24705)
i ' 1

[Llar pe IEOE P d;{-”;}
1.5 d -1+ 0,026
1,75 d-1+0863
2.0 d-2+0.701
15 d-2+0376
3 d -2+ 0,051
1.5 d-3+0,727
- d -3+ 0402
45 id -3+ 0,077
5 d-4+0.752
5.5 d -4+ 0428

— OnpeaensroT npeneabHbIe 3HAYSHUS CPETHETO TuaMeTpa pe3bObl 1o hopMysiam:

d:__. — d;" + o8

I7Ie s U €l — COOTBETCTBEHHO BEPXHEE W HHUKHEE OTKJIOHEHHE CPEIHEro JuameTpa HapyKHOU
pe3nOsl (Tadi. 4).
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Tabnuma 4. OTtkIIoHEHUs cpeaHero auameTpa d2 Hapy>KHOM METPUIECKON Pe3b0BI ¢ 3a30pOM
(I'OCT 16093)

[Tons 101y CROB CpenHero JHaverpa o
HosnHas-
2 11as Bl Gy Th Tg Teé 8h Be Op
Hbii JHaseTy
o P, wu OTENOHEHHA, MEM
peainl o, s : : : :
e | el Jes| of [ex | oef [ev |ef Jes [ e |ew | oof [en | of | ew| &
Ce.224md5| 20 |0 |10 | 38| 26| 0 [202 | 38 |50 | 71 |20 | 0 |25 | 36 |30 | 36 90
30 | 0| 20| 4| 28| 0 |20 | 48 |26 | 45 |35 | 0 305 | 48 | 363 | 46 |0
Ji 35 |0 |22 A0 0 |65 | A3 |38 90|35 0 [435) 8 |38 -3 R
a0 |04 0| 2| o [0 ] 60|30 5 [35] 0 [a58] 40 [45] 4[5S0
Codsmt0 | 30 | 0| 22|46 260] 0 |25 | 48 30 | & |50 | 0 |35 | 4 |30 | 4 [47
an o262 o [200] 6360|530 |35 6|05 40 [55
A 5.5 |0 268 | 50| O |35 |5 |40 [ T 0[5 -TS |S0 | S LB

i ,
— PesynbraThl pacyeToB d? 1 dl mar 1 dl Il 3agocsAT B TAOMUILY, BBIMIOJHEHHYIO TIO opMme TadiI.2.
JlaroT 3aKJIF0YCHUE O TOAHOCTH PE3bOBI IO CPETHEMY JTHAMETPY.

KonTpoias pazmepa orBepcTus.

Kanubpsl nenst Ha mpenenbHble M HopManbHble. HopmanbHblil kanubp (1mabiioH) mpuMeHsieTcs AJis
NPOBEPKH CIIOXKHBIX Tpoduiieli. On WMeeT pa3Mepbl, pPaBHBIE TOJBKO HOMHUHAIBHOMY pa3Mepy
MPOBEPSEMOro 3JieMeHTa u3Aenus. Takol KanuOp BXOAUT B MPOBEPAEMYIO JIeTalb C OOJbIIEH UIu
MEHBIIEN CTENEHBIO INIOTHOCTH.

B Hacrosiiee Bpemsi MpUMEHSIOT B OCHOBHOM IpefenbHble KanuOpsl. IIpenenbHblil kaaubp mumeer
npoxoanyto (IIP) wu wempoxoanyto ctoponsl (HE) , T.e. BepxHee W HWKHEEe OTKIOHEHHUE
HOMMHAJIBHOTO pa3Mepa, YTO IO3BOJISIET KOHTPOJIMpOBAaTh pasMep B moje paomnycka. IIpenenbHbie
KaJTuOpbl NPUMEHSIOTCS I W3MEPEHMs] LWIMHIPUYECKHX, KOHYCHBIX, PE3bOOBBIX M HUIMLEBBIX
noBepxHocTed. [IpM KOHCTpyHpPOBaHUHM NpeAETbHBIX KaTHMOpPOB JOJDKEH BBINOJIHATHCS MPHUHIIUI
Te#nopa, coriiacHo KOTOPOMY MHPOXOJHOW KajauOp SBISETCS MPOTOTHIIOM COMpSTraeMoW AeTanud
KOHTPOJIMPYET pa3Mep MO Bcel JUIMHE COeIMHEHUs C y4eTOM MorpeumHocTei ¢popmsl. HenpoxonHoit
KaJIuOp JOHKEH KOHTPOJIMPOBATh TOJIBKO COOCTBEHHO pa3Mep JETald U MOITOMY HUMEET MaJyo
JUTUHY JUTSt yCTpaHEHUS BIIUSIHUSA HOTPELIHOCTEN ¢dopmbl. Buasl npenenbHbIX
KaMOpoB: Kamuop-ckoba, kammoOp-npodka, pe3p0oBoi KauOp-npoOKa, pe3b00BO KaTMOP-KOJIBIIO U
T. 1.

Tax misi koutpoms pasmepa orseperus @55H7%%? pemonssyror kamubp-npobky, Ha KOTOpPOI
yka3piBaeTcsi MapkupoBka 55 H7. Ha mpoxomHoil cropone kamubpa Hanocutcs cumBos IIP — u
HIDKHEE TpenenpHoe oTkioHeHue 0, a Ha HenmpoxoaHou, cootBercTBeHHO HE u BepxHee npenensHoOe
otkionenue +0,030. ITpoxomnoil kamuOp-poOKa H3TOTOBISAIOT MO HAUMEHBLIEMY IMpPEICIbHOMY
pa3Mepy, a HEIPOXOAHOM - 0 HanOoJbIIEMY NPEEIbHOMY
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Puc.9. KonTposnb oTBepcTus npeesibHbIMU Kauopamu:
a) - IeTaJy To/IHbIe; O — pa3mep JeTajiell MEeHbIIe JOIyCTUMOr0; B — pa3Mep jAetaneit Oosiblie
JOTTYCTUMOT'O HauOOJIBIIIETO.

Jns koHTpons Basa pazmepoM OD55h7 (03 UCHONB3YIOT KanuOpbl-ckoObl. HempoxoaHyro ckoOy
M3TOTABIMBAIOT [0 HAaUMEHBIIEMY MPEACIbHOMY pa3Mepy Bajia, a MPOXOAHYIO - MO0 HAHOOJBIIEMY.
Cxema KOHTPOJIA OTBEPCTHS u Baja KanubpaMu noKa3aHa Ha puc.10.
Kontpons mnpu momomu KaauOpoB 0O0ECHEYHBAET BBICOKYIO MPOW3BOJUTEIBHOCTE U BBICOKYIO
TOYHOCTh, HE TpeOyeT BHICOKON KBaMM(HUKAIIUM OMepaTopa, HE TpeOyeT Ui KaXAOro pasMmepa U
KOKJOTO KBAJIUTETa W3TOTOBJIICHHUS CHEIHAIBHOTO KanmuOpa. ITOT KOHTPOJb IeJeco00pa3Ho

IMPUMCHATD B MaCCoOBOM u prr[HOCCpI/II\/’IHOM MMPOU3BOJACTBC.
HE
g FPZZZr7Z7 772
a
0 e e e e +0,03

g HE
ZZZ T T T T

(=}

z i +0,03

L2l EFE LS

np HE
| AT T AP ST A |

1] o = +0,03

Puc.10. KoHnTposb oTBepcTHS MpeneabHBIMU KaMuOpaMu: a) - JeTalH TOJIHBIE; 0 — pasMmep aeranei
MEHBIIIE JOMYCTUMOr0; B — pa3Mep Jeraieidl Ooybplie JOMYCTUMOTO  HaWOOJIBIIETO

Xo/ BbINOJIHEHHS PadoThI:

1.0O3nakoMHTBCS ¢ TabopaTtopHOl paboToit Ne 7-8.

2 .BHITIOTHUTE, B COOTBETCTBHH C 3aJaHUEM.
3.OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
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4.Cnenath BBIBOJI O MPOJICITAHHON padoTe.

Conep:xanue oT4yera
1.B maboparopHoii paboTe HEOOXO0IMMO OTPa3UTh CIICIYIOIIEE:

A) HazBanue paboThI.
b) Llenb maboparopHoii padoTel. B) 3aganue.
2. Bemmonaennas 1aboparopHas paboTa B COOTBETCTBUH C 3aJaHHEM
3. OTBeTHI HAa KOHTPOJIBLHBIC BOIPOCHL.
4. BriBog.

KoHnTposibHbIE BONIPOCHI:
1. Ha3oBuTe 0CHOBHBIE TapaMeTphl PE3bOBL.
2. Kaxoii nuametp pe3p0bl Ha3bIBAIOT CPECTHIM.
3. Kakoit nuamerp pe3bObl Ha3bIBAIOT MIPUBEACHHBIM CPETHUM JHAMETPOM.

4. Kakue MeTo/Ipl OIIEHKH TOYHOCTHU pe3b0bl Bbl 3HaeTe. B uem oHM 3aKimoyaroTes.

5. Kakoii tuamerp mpoBOJI0YEK CUUTAETCS HAUBBITOTHEHIIINM.
9. Ot KaKoro napaMeTpa pe3nObl 3aBUCUT JHUAMETP MPOBOJIOYCK.
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JlabGoparopHasi padora Ne9

Tema: [IpoBepka QGopMbl ¥ pa3MepoB  pPe3bOOBBIX  MOBEPXHOCTEW,  OTBEPCTH
YHHUBEPCAIbHBIMU HHCTPYMEHTAMH 110 BKJIAabIIIAM
Heab padoThI: HAay4YUTHCS NPOU3BOAUTH NPOBEPKY (OpM H  Pa3sMEpoOB  pPe3bOOBBIX

IIOBEPXHOCTEH, OTBEPCTUH YHUBEPCAIbHBIMU HHCTPYMEHTAMHU IO BKJIA/IbIILIAM
3axanue:
1. 3meputh pazMepsl pe3bObl, OTBEPCTUI C TOMOIIBIO HHCTPYMEHTOB 110 BKJIABIIIIAM.
2.OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHIL.

IosicHenus: k padore:

[TpoBepka ¢opM 1 pazmMepoB pe3bOOBBIX TOBEPXHOCTEH BBINOIHAETCS KOMIUIEKCHBIM METOAOM HJIH 110

aneMeHTaM. [Ipy KOMIUIEKCHOM M3MEpPEHUs OMNpEeAeseTcs CyMMa IOTPEIIHOCTEH OTAEIbHBIX

9JIEMEHTOB pe3bObl. [lJI 3TOro HMCHOJB3YIOTCS CllelUalbHble pPe3bOOBbIE KalIUOpbl - pe3bOOBbIE

npoOku U Kojbla. IIpu3HaK MpPaBUIIBHOCTH TPOBEPSIEMOTO pPe3bOOBOTO COCOMHEHHUS - CBOOOIHOE

HaBUHYMBAHHE IIPOXOJHONW CTOPOHBI U HEBO3MOXXHOCTh HAaBUHUMBAHMS [ HEIPOXOJHOM CTOPOHBI.

Ha3nauenue u xapakTepuCcTHKa Pe3bOOBBIX KaTHOPOB IS KOHTPOJISI METPUYECKUX Pe3b0 MPUBEICHBI

B Tabm.11

N3mepenune HapyKHBIX pe3b0 MO dIIeMEHTaM.

Cpennuil u HapyXHBIH AuaMeTpsbl. [l ©3MEpeHUs CpeIHero 1uamMeTpa HapyKHOH pe3bObl, HalpuMep

IIPY PEMOHTHBIX U HAJAJ0YHbIX padoTax, MpUMEHsIOT MUKpomeTp co BcTaBkaMu. [To 'OCT 4380-86

MHUKPOMETPBl CO BCTaBKaMM BBITYCKAaIOT TpexX TUIOB: MBM - MHKpOMeTpbl CO BCTaBKaMu Jis

U3MEPEHUs METPHUUYECKUX U JIOWMOBBIX pe3pd; MBT - MukpoMeTpsl Ui H3MEpeHUs

TparnenenJaIbHbIX pe3bd U Ui u3MepeHus ¢acoHHbIX aeraneil; MBII - MUKpoMeTphl ¢ MIIOCKUMU

BCTaBKaMH I U3MEPEHUS IeTalIeH U3 MATKUX MaTepHAaJIOB.

[TorpemHocTH M3MepeHUs pe3bOOBBIM MHUKPOMETPOM pe3b0 (10 MO) coctasistor 0.04 - 0.05 mm. s

KPYIHBIX IIaroB HAaHOOJBIINE MOTPEIIHOCTH JocTuratoT 0.15 MM, a mpu U3MEpEeHNH ¢ YCTaHOBKOM I10

pe3bboBoMy KamubOpy -0.1 mMm. IIpum 3TOM MHKpOMETp Bcerja IOKa3blBaeT 3HAYEHHME CPEIHEro
JMMETpa OoublIe Ha yKa3aHHYIO HOTPEITHOCTb.

Haubosnee TOUHBIM METOJOM U3MEPEHUS CPEHEr0 AUaMeTpa HapyKHOM pe3bObl ABISETCS METO/ TPEX

IPOBOJIOYEK. DTOT METOJ WM3MEPEHHUs 3aKIIF0YaeTCs B TOM, YTO BO BIAJMHBI Pe3bObI BKIIAIBIBAIOT

WIMHAPUYECKUE KaTuOphl - MPOBOJIOYKH (POJIMKK), MPUYEM TUAMETP IOCIEIHUX JOJKEH OBITh

TaKUM, 4TOOBI KacaHHWE MPOBOJIOYEK (POJIMKOB) cripoduse pe3bObl MPOUCXOIUIO B 30HE CPEIHETO

nuaMerpa. IIpu TakoM pacrmoioKeHUH TPOBOJIOYEK BO BIAJUHAX Pe3bObI

HalIMEHbIIIEe BIIMSHUE HAa HCKOMBIM DPE3yJIbTaT OKa3bIBAIOT IMOTPEUIHOCTH yriia MpoQuis W IIara
pe3bObl.  [lorpemrHocTs  M3MEpeHHsl CpEelHero JaMameTrpa METOJOM TpeX IPOBOJOYEK B
3HAUUTENBHOM Mepe 3aBUCUT OT MorpemHoctd npubopa. IlosTomy 17 TOYHBIX H3MEpEHH,
HalpuMep TpU TPOBEPKE KOHTPOJIBHBIX M MPHUEMHBIX KaluOpOB, NPUMEHSIOT ONTUMETPHI,
JUTMHOMEDHI, U3MEPUTEIIBHBIE MalIVHbI " T.IL.
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Ta6muma 1 Haznavenue u xapakTepucTHKa KaTUOPOB JJISI METPUUIECKUX PE3b0
[Ipu3HaK NpaBUIBHOCTH
[Ipoduns [ IpoBepsieMblit [IPOBEPSEMBIX Pa3MEPOB
HaumenoBanue pod POBEP poBep P p
[pE3bOBI PIIEMEHT PEe3bObI
Paboune kanuOpsI 17151 Taek (BHYTpEHHEH Pe3bObl)
[ IpuBeIeHHBIN
[IpoxonHoM pabounit CpeIHUI
9 . . CBobOoHOE
pe3pOoBo KanmubOp - mpoOka |[TomHbIi HapYKHBIN .
. BBHHUMBAHUE B raiiky
1P nraMeTp raiku
Henpoxonnoii pabounii
[pe3p00BOI KaHOp - TpoOKa . Cpennuii He JOJKEH
'Y KOpOUEHHBII . N
HE [TuameTp raitku BBUHUYMBATHCS B raiiKy
[ IpoxoHoi pabounii
riagkuid kKanuop - npodka I1P BuyTpennuii
a p-1p YIP . [IpoxoauT cBOOOIHO
[TuamMeTp raitku
HenpoxonHou pabounii N
N BuyTpeHHMN
rnankuii kamuop - mpodka HE |- N He mpoxonut
[TuamMeTp raitku
Pabouwne kasmOpsI 1151 601TOB (HAPYKHOM pe3bObI)
Komnbio JOJKHO
[ [puBeneHHbII CBOOOTHO
[IpoxonHbie pabouue P .
. CpeHui HABUHUMBATHCS Ha
pe3b0OBBIC koibiia  (wmu [[TomHbrid "
Hapy>KHBIH 0onT. Pe3pboBast ckoba
cko0b1) [IP
[muameTp 6onra MPOXOUT
Pe3pOoBass  cxoba He
MoJKHA MIPOXO/IUTH.
Hemnpoxonxsie paboure . p
. Cpennuii Pe3r00BOE KOJNBIIO HE
[pe3b0oBble  CKOOBI (MU |YKOpOUYEHHBIH
[muameTp 6onra TOJDKHO HABUHYHBATHCS
kosbiia) HE
Ha 00T
[ IpoxoaHoii pabounit HapyxHblii Cko0a IIPOXOAUT
rmankui kKamuop ckoba [P - mnameTp 6oTa CBOOOIHO

HernpoxonHoit pabounit
riagkuii kannop ckoda HE

HapyxHbIii
muametp Gonta

Cko0a HE TIPOXOIUT
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[Ipy wm3MepeHuM MHOro3axOJIHBIX pe3b0 BO3HUKACT HEOOXOAMMOCTb IPOBEPUTH IPABHIBHOCTh
JeleHnus 1o 3axoxaM. /s 3TOro M3MepsiloT IIard MEKIy COCEIHMMH BUTKaMH (3axozaMn).
KonnyecTBo Takux M3MepeHUil JOHKHO OBITh HE MEHbIIE 4Mcia 3aX0J0B. Pe3ynbTaTel M3MepeHuit
CPaBHUBAIOTCSI MEXKILYy CO00i

HomunanbHblid mar pe3bObl (MM YMCIIO HUTOK Ha JIOMM) OINMPENENsIOTCS C IMOMOUIbI0 Pe3bOOBBIX
111a0JI0HOB (pe3p0oMepoB). Pe3p00BbIe 1a0MOHBI BBITYCKAIOTCS HA0OpaMH i METPHUECKON Pe3bObI
¢ marom oT 0.4 - 6 MM BKJIFOUUTEIILHO U JJIS TFOHMOBOM pe3bObl C YMCIIOM HUTOK Ha oM oT 28 10 4
BKITIOYMTENBHO. [Ipu HanoxeHun pespOomepa Ha Mpoduith pe3bObl CIEAYeT HCIOIb30BaTh BO3MOXKHO
OonblIyI0 €€ JJIUHY, TaK Kak 3TO MOBBIIAET TOYHOCTh ONpeleNeHHs. BHyTpeHHUil nuamerp
Hapy>KHOW pe3bObl. BHyTpeHHHMH auaMeTp u3MepseTcss Ha MHKPOCKONAX TEHEBBIM CIIOCOOOM.
HITpuxoByI0 JUHHUIO OKYJIIPHOM CETKM HAKJaJbIBAalOT Ha BIAJUHBI Pe3bOBl, a Y KaTUOpPOB - MIPOOOK Ha
TOYKHM, B KOTOPbIX HAUMHAETCSA 3aKpyIJEHUE BMAJWHBI, WIM HA JIMHUIO, OrPaHUYMBAIOLIYIO
yri1yOJieHre BHYTpEHHEro auamerpa. OTcueTsl CHUMAIOT 0 MUKPOCKOITY IONEPEYHOro xoJa.
B 1ex0BBIX YCIOBUSIX BHYTPEHHHUH IMaMeTp HAPYXKHOH LWIMHAPUYECKOH pe3bObl MOXKET ObITh
U3MEpPEH C MOMOIIBI0 Pe3b00BOI0 MUKPOMETpA, CHAOKEHHOI'O ABYMS KOHMUYECKMMM BCTaBKaMH (C
yIJIOM ~ KOHYCa,  MEHbIIMM  ymia  nOpoguias  pe3bObl) € OCTPBIMM  KOHLAMH.

N3mepenue BHYTpEeHHUX pe3b0 0 311€MEHTaM

B otnenbHbIX cinyyasx (Hampumep, Ui J1a0OpaTOPHBIX MCCIEIOBAHUN) H3MEPSIIOTCS 3JIEMEHTHI
BHYTpeHHEH pe3bObl. CpemHuili nuamerp BHYTpEHHEW pe3pObl, cB. 18 MM, wm3Mmepsercs Ha
TOPU30HTAJILHOM ONTHMETPE C MOMOILBIO CIIEUATIBHOTO MPUCIIOCOOJIEHUS, COCTOALIETO U3 KPYTIJIOro
CTOJIMKA, CTIEIUATBHBIX OOKOBHYKOB, HA0OPa MIAPUKOBBIX U3MEPUTEIFHBIX HAKOHEYHUKOB

U JIEPIKaBKU Ui cOopku YCTaHOBOYHOI'O O10Ka.
Buyrpennnii guameTp pe3bObl U3MEpsSeTCsl OOBIYHBIMA KOHTAKTHBIMH MHCTPYMEHTAMH, B YaCTHOCTH
KOHLIEBBIMU Mepamu c OOBIYHBIMU OOKOBHUYKAMHU.

[ar u yros BHYTpeHHEN pe3bObl U3MEPSIIOTCS IO CJIENIKaM U OTJIUBKAM. Y IOTPEOIISIIOTCS] OTIUBKU U3
Cepbl M JIETKOIUIABKUX CIUIaBOB (Hampumep, Byna) u cnenku w3 ryrranepud u rumcoBble. Ilo
UMEIOIIUMCS JAHHBIM K HaWIy4dlIUM CJIEIKaM OTHOCSTCSA CJIENKH W3 CMECU THIICa U XPOMIIHKA.
OTtnuBkM U3 cepbl OoJee MPOUYHBI, HO JalT OOJBLIYI0 YCaAKy C TedeHHeM BpeMeHu. llpu
UCIIOJIB30BAaHUM ITOIO COCTaBa JUIsl U3MEPEHUsS 3JIEMEHTOB (OPMBI, B YaCTHOCTH MPOGUiIs pe3bOsl,

YKaSaHHBIﬁ HEOO0CTAaTOK SABJISICTCSA HE O4YCHb CYIICCTBCHHBIM.
[I1a0moHBI IMPOKO pacHpOCTPaHEHbI B MAIIMHOCTPOCHUH JJIsl TIPOBEPKM JeTaled CIIOKHOTO
npopuns. Ilpopuns mabnona (orctona Ha3BaHWe NPOoGUIBHBIA KanmuOp — malbJoH) Mo ujaee

npejcTaBiIsieT co0oil Ty wuaeanbHyI (opMmy, KOTOpylo clefayeT mnpuaath getanu. I[IpoBepka
mabJIOHOM 3aKJTFOYAETCsl B MPUKIAJBIBAHUM €T0 K W3JICTUI0 M OIICHKE BEJIIMYMHBI CBETOBOM IIEITH
MEXy TpPOBEpseMbIM MpoduIeM U H3MEpUTETbHOUW KpomKoi mabnona. IllaGronamu KOHTpoH-
pytoT npoduns 3yObeB 3yOuaThix Kojec | u 3yObeB X0moBbBIX pe3nd I, mpoduns kymaukoB u
MITIOHOYHBIX Ta30B, PAANYChI CKPYTJICHUH, YIIIbl 3aTOYKH PEXKYIIEro MHCTpyMEHTa  JIp. (puc. 1).
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[[Ta6noHBI TpOHITBHBIC CITYXKAT JIJIs OTPEICTICHUSI OTKJIOHCHHUH eWCTBUTEIBLHOTO Tpoduist 3yda oT
Teoperndeckoro. [IpoBepka 3akimouaeTcss B HaKJIapIBaHUH 11a0jI0HA HA 3y0 KoJieca U OIpeNeIeHuU
OTKJIOHEHHMSI TIO0 BEJIMYMHE CBETOBOM MIEJM Ha MpocBeT. Takas MpoBepka HE JAaeT YUCIOBOTO
BBIPQ)KEHUS OTKIOHEHHS, HO BO MHOTHX CITy4asiX ObIBaeT JOCTATOYHOM.

Kpome cnenmanbHpIX m1a0J0HOB MHIMBUAYATFHOTO Ha3HAYECHHUS, B TPOU3BOJICTBE UCIIONB3YIOT €IIe U
HopManu3oBaHHble a0goHbl. OnuH u3 HUX ['OCT 4126-82 nokaszan Ha puc. 2. OH npeacTaBisIeT
co00i1 Ha0Op CTaNbHBIX MIIACTUHOK C 3aKPYIJIEHHBIMH 110 OMPEICIIEHHOMY pajnycy (OTMEUEHHOMY Ha
IUTACTHHKAX ) KOHI[aMU. JlaHHBIN pajnycomMep UMEET KOMIUICKT IUIaCTHH /IS 3aMepa pajnycoB oT 1 10
6,5 MM. [TpOMBINIIICHHOCTH pacIoiaraeT pajnycoMepamMu U OOJIBIIIETO pa3Mepa.

Puc. 2

W3mepenne uunuHapuueckuxpe3pd. Hanbonee XO0IOBBIMH CpeACTBAMH H3MEPEHUS U KOHTPOIS
pe3b0BI ABISAIOTCSA PE3LOOBOI MUKPOMETP U PE3LOOMEPHI.

Pe3p60BOIl MUKpOMETp MpeaHa3HAUYEH A U3MEPEHHUs CpPEJHEero JuamMeTpa Hapy>KHOM pe3nObl Ha
crepxkae (puc. 3, 1). BHemHe oH oTinM4aeTcss OT OOBIYHOTO TOJBKO HATUYUEM H3MEPHUTEIIBHBIX
BCTAaBOK: KOHYCHOTO HAKOHEYHHKA, BCTaBISIEMOTO B OTBEPCTHE MHUKPOBHUHTA U MPHU3MATHYECKOTO
HaKOHEYHHKA, ITOMEIIAeMOT0 B OTBEPCTHE IATKH. BCTaBKM K MUKPOMETPY HM3TOTOBIISIFOTCS ITapaMH,
Ka)K7asi U3 KOTOPBIX MpeAHa3HAueHa ISl U3MEPEeHHsI KPEMeKHOM pe3bObl ¢ yriaoM npoduis 55 wiu
60° ¢ ompeneneHHsIM IaroM. Hampumep, oaHa mapa BCTaBOK IPHUMEHSIETCS B TeX CilydasX, Korja
HAJI0 U3MEPUTH pe3b0y ¢ marom 1... 1,75 mm, apyras — 1,75 ... 2,5 MM u T. 1.

Puc. 3

[Tocne ycTraHOBKM MHKpPOMETpa Ha HyNIb BCTaBKaMH Kak, Obl OOHUMAaeTcs OAWH BUTOK MPOBEPSIEMOM
pe3b0sI (puc. 3, II). [Tocme Toro kak BCTaBKHU BOIUIM B COMPUKOCHOBEHHE C MOBEPXHOCTHIO Pe3bObI,
CTOTIOPSAT MHUKPOMETPUUYECKHH BHHT W OTCUYUTBHIBAIOT PE3YyibTaT IO IIKAJaM MHUKPOMETPHUYECKOM
rojioBkH (puc. 3, III).

Pe3sbomepnl (puc.4) MPUMEHSIOT Ui M3MEpPEHHUs Iara pe3b0bl. DTo HAOOPHI MIAOJOHOB (TOHKHUX
CTABHBIX TIJIACTHHOK), U3MEPHUTENIbHAS YaCTh KOTOPBIX MPEACTABISIET cO00H NMpoduiib cTaHIapTHON
pe3b0Bl OMpPENeTICHHOrO IIara WiIW 4YHhcla HUTOK Ha TIOWM IS Tojcyera mmara. Pe3nOomepsl
M3TOTABIUBAIOT JBYX THUMOB: Ha OJMHOM M3 HUX Ne 1 BeIOWTO Kieiimo «M60°», Ha apyrom Ne 2 —
«J155°».
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Puc. 4

Jis u3MmepeHus mmara pe3pObl MOAOUPAOT MIAOIOH-TNIACTHHKY (Tpe0eHKY), 3YyOIbl KOTOPOi
COBMAJIAIOT C BMAJWHAMU M3MEpsieMON pe3bObl. 3aTeM YMTAIOT YKA3aHHBIM Ha IUIACTUHKE IIar WIu
YHUCI0 HUTOK Ha atoiM. Jlst onmpenenenus mara mo pesroomepy Ne 2 tpebyercs moim — 25,4 Mm
pa3eNiuTh Ha YMCIIO HUTOK, YKa3aHHOE Ha 11abJIoHe.

HapyxHblii auametp pe3bObl <2 Ha CTEp:KHE WJIM BHYTPEHHUU AuaMeTp pe3bObl D B oTBepcTuu u3-
MEPSIIOT LITAHTEHUUPKYJIeM. 3Has JBa 3TUX UCXOIHBIX IapaMerpa, MOJ0Mpar0T TOYHOE 3HAUYECHUE
pe3b0BI IO CPAaBHUTENIBHBIM Ta0JIUIIaM CTaHAAPTHBIX Pe3b0.

N3mepenue sneMeHTOB 3yOuaThix Kojec. Ha ueprexe 3yOuaThix Kojec BCerja 3aJaloT pa3Mep ToJ-
HIMHBI 3y0a (JUTMHY XOP/Ibl) KaK pacyeTHYIO BEIHUUHY.

Xo/ BbINOJIHEHHSI padoThI:
1. O3nakomMuThCs ¢ TabopatopHoit paboroit Ne 9.
2.BBINIOIHATE, B COOTBETCTBHUH C 33JIaHUEM.
3.0TBeTUTH Ha KOHTPOJIBbHBIE BOIIPOCHL.
4.Cnenath BBIBOJI O IPOJICIIAHHON padoTe.
Conepxanue oT4yeTa
1.B maboparopHoit paboTe HEOOXOIUMO OTPA3HTH CIICTYIOIIEE:
A) Ha3Banue paboThl.
b) Llens nabopatopnoii pabotel. B) 3ananue.
2. BeimonHenHas 1aboparopHas paboTa B COOTBETCTBUH C 3aJaHUEM
3. OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI.
4. BeiBon.

KonTpoJibHbIE BONIPOCHI:
1. Kakue MeTo/ipl HCIIONIB3YIOTCS [T IPOBEpKe (POPM U pa3MepOB pe3bOOBBIX MOBEPXHOCTEH.
2. Kak npou3BOaUTCs U3MEPEHHE HapyKHBIX PE3b0 MO AJIEMEHTaM.
3. Kak npou3BoanTCS U3MEPEHNE BHYTPEHHUX PE3BO 10 AIEMEHTAM.
4. C IOMOIIIbI0 KAaKOTO HHCTPYMEHTA U3MEPSETCS CPeTHUI TUaMeTp HapyKHOU pe3bObl.
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