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[losicHuTENIBHAA 3alIMCKa

MeToauueckue peKOMEHJAlUU 10 BBIOJHEHUIO MPAKTUYECKUX paboT Mo ydyeOHOU
aucuumimHe «MeTponorusi, cTraHfapTu3alus W MOJITBEP)KIECHUE COOTBETCTBHSI»
npenHa3HayeHsl g oOydaromuxcss 1o cneruanbHocTH 15.02.14  Ocnamenue
CpPEICTBAaMH aBTOMATHU3AallMM TEXHOJOTHYECKUX IPOLECCOB M MPOU3BOACTB (110
OTPACIISIM).

[TpakTHueckue 3aHATHS SBISAIOTCS BaXKHBIM 3JIEMEHTOM y4e€OHOW JUCIUIUINHBI.
B mnponecce BbimoiaHeHHs] Ja0OpAaTOPHBIX M MPaKTHYECKUX paboT o0yyarouiuecs
CUCTEMATU3HUPYIOT U 3aKPEIUIAIOT MOJYYEHHBIE TEOPETUUYECKUE 3HAHMSI, PAa3BUBAIOT
UHTEJJICKTyalIbHblE M NPO(ECCHOHANbHbIE YMEHUSA, (OPMHUPYIOT 3IIEMEHTHI

KOMIETEHIIUHN Oy ayIIHX CIEeIHaTuCTOB.

MCTOI[I/I‘ICCKI/Ie PCKOMCHAAIUU MMpCaIHa3Ha4YCHbI I OpraHu3anuvu
BBIIIOJIHCHUA  ITPAKTHUYCCKUX pa60T 110 y‘I€6H0ﬁ JUCITHUITIINHC ((MCTpOJIOFI/IH,

CTanaapTu3anuAa U MOATBCPKACHUC COOTBETCTBH).

[Iporpammoit y4eOHOM JUCHUILIMHBI «MeETpoJioTHs, CTaHIapTU3aIUsS |
MOJTBEPXKJACHUE COOTBETCTBUS» TMpeaycMoTpeHo 20 dYacoB MPAKTUYECKUX U
JTa00OpaTOPHBIX  3aHATUH, HAINpaBICHHBIX Ha (OPMHPOBAHUE  IJIEMEHMOE

CEOYIOUUX KOMNEMEeHUUIL:

OK 1 BpiOupaTh crnocoObl pemeHus 3aaad NpodecCHOHATBbHON eATEeIbHOCTH,

IIPUMCHUTCIIbHO K PAa3JIMYHBIM KOHTCKCTaM

OK 02. OcymecTBisTh MOUCK, aHAIW3 W HWHTEpHpeTanuio HHGOPMAIINH,
HEO0OXOMMO TS BBHITIOTHEHUS 3a7a4 POo(eCCUOHATLHON e TEIbHOCTH

OK 04. Paborate B KOJUICKTHBE U KoMaHze, d(H(PEKTUBHO B3aMMOJICHCTBOBATH C
KOJUJIEraMH, PyKOBOJICTBOM, KITHEHTAMU

OK 05. OcymectBiiTh yCTHYHO M NHCbMEHHYI0 KOMMYHHMKALMIO  Ha
rOCy/IapCTBEHHOM S3bIKE C YYE€TOM OCOOEHHOCTEH COLMAIbHOTO M KYJIbTYPHOTO

KOHTCKCTa



OK 09. HcnonwszoBarb HHGOPMAIIMOHHBIE TEXHOJOTHMH B MpodecCHOHANbHON
NS TEILHOCTU

OK 10. ITonp3oBaTbcst mpodecCHOHaIBHON JOKYMEHTAIlMel Ha TOCY/IapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

IK 1.1. OcymiecTBIATh,  aHAIU3  HUMEIONIMXCS — pelieHud  Jyisi  BbIOOpa
MPOrpaMMHOT0 OOecreyeHus IJs CO3JAaHHUs M TECTUPOBAHMS MOJEIHU SJIEMEHTOB
CUCTEM aBTOMATHU3alIMU Ha OCHOBE TEXHUYECKOTO 3a/IaHMUS.

[IK 1.3. [IpoBOAUTH BUPTYaAJIbHOE TECTUPOBAHUE Pa3paOOTaHHON MOJENH 3JIEMEHTOB
CUCTEM aBTOMATHU3ALIUU JUTSl OLIEHKH (PYHKIIMOHAIBHOCTA KOMIIOHEHTOB.

[IK 1.4. ®opmupoBaTh MaKeT TEXHUYECKOW JOKYMEHTAIlMM Ha pa3pabOTaHHYIO
MOJEJIb 3JIEMEHTOB CUCTEM aBTOMAaTU3aluU

I[IK 2.1. OcymecTBisiTb BbBIOOp 000pPYIOBaHUA U DJIEMEHTHOW 0a3bl CHUCTEM
aBTOMATH3allMM B COOTBETCTBUU C 3aJlaHMEM M TpeOOoBaHHEM pa3pabOTaHHOU
TEXHUYECKOU TOKYMEHTAIUU Ha MOJIENIb SJIEMEHTOB CUCTEM aBTOMATHU3alIUU

IIK 2.3. TIpoBOauTh MCIHBITAHUS MOJCIU DJIEMEHTOB CHUCTEM aBTOMAaTH3alluM B
peaNbHbIX YCJIOBUSX C IIEJbI0 MOJATBEPXKICHUSI PaOOTOCIIOCOOHOCTH U BO3MOXKHOM
ONTHUMH3ALIUN

YMEHUUL:

- UCIOJB30BaTh B MPO(ECCHOHANTBHON JEATEIbHOCTH JOKYMEHTAIIMI0 CHCTEM
KauecTBa;

- 0(pOPMIISITH TEXHOJOTUYECKYI0 U TEXHUYECKYIO JOKYMEHTAIUIO B COOTBETCTBUU C
JeCcTBYIOIIEH HOPMATUBHON 0a30ii;

- IPUBOJAUTH HECUCTEMHBIEC BEJIMYMHBI U3BMEPEHUN B COOTBETCTBHE C JICHCTBYIOUIUMHU
CTaHJApTaMU U MEXTyHapoaHoU cucteMon enunun CU,;

- TPUMEHATH TpeOOBaHWS HOPMATUBHBIX JIOKYMEHTOB K OCHOBHBIM BHJaM
MPOAYKIUHU (YCIIYT) ¥ TIPOIIECCOB.

00001IeHHe, CHCTEMATH3AIMIO, YIJIY0JIeHHe U 3aKpeIvIeHue

3HAHUU.

- 3a7a4n CTaHJAPTU3AMH, €€ IKOHOMUUYECKYIO 3P EKTUBHOCTD;



- OCHOBHbBIE MOJIOKEHUS ['0CYyTapCTBEHHOW CHUCTEMBI CTaHAAPTHU3ALMU POCCUrCKOU
deneparui U CUCTEM  (KOMILJIEKCOB)OOIIETEXHUYECKMX M OpraHU3aIllMOHHO-
METONYECKUX CTaH/IAPTOB;
- OCHOBHBIE TIOHATHS U OTIPEJIEICHUS METPOJIOTHH, CTaHIapTHU3aIud, CepTU(UKAIIIN
Y IOKYMEHTAI[UM CUCTEM KaueCTBa;
- TEPMUHOJIOTHIO Y €IMHULIBI U3MEPEHUS BEJIMYHUH B COOTBETCTBUU C ICMCTBYIOIIUMU
CTaHJapTaMU U MEXIyHapoaHou cucteMon enunun CU;
- opMBI TOATBEPKACHUS KadyecTBa.
Onucanue KaxJoH 1a00paTOpHOM M TMPAKTUYECKOW pabOThl COJEPKHUT HOMED,
Ha3BaHHE U I11eb PabOThI, (GOPMUPYEMBIE B MPOIECCE BBIMOJHEHUS paOOThl 3HAHMUS,
YMEHHUS M DJIEMEHThl KOMIETEHIIUM, TEOPETUYECKOE H3JIOKEHHUE HEOO0XOIUMOro
Marepuasiia (IIpd HEOOXOJAMMOCTH TMPHUMEPHI BBITIOTHEHUS 3a/JaHUM), BapHaHTHI
3a/1aHUM, OMMCAHHWE AJITOPUTMA BBIMOJHEHUS paOOThl U KOHTPOJBHBIE BOIMPOCHI (C
LIEIbIO BBISIBUTH U YCTPAHUThH HEJOUETHl B OCBOCHUHU MaTepurana).

Jlns  moirydeHus JOMOJHUTENIbHOM, Oojiee ToApoOHON WHGOPMAIUA 10
OCHOBHBIM BOIIpOCaM y4€OHOUN NUCIUIUIMHBI B KOHIIE METOJAMYECKUX PEKOMEH AU

MPUBEJICH MepeueHb NHHOPMAITMOHHBIX UCTOYHUKOB.

OTyeTsl CTYACHTOB MO JIA0OPATOPHBIM M MPAKTHUYECKUM paboTaM JOJKHBI
CoJepKaTh HOMEp, Ha3BaHWE W 1eJb pabOThI, BBHIMNOJHEHHBIC 3aJaHUS U HX

PE3YyJIbTaThbl, OTBCTHI HAa KOHTPOJBbHBIC BOIIPOCHI U BHIBOJLI I10 HpOHeHaHHOﬁ pa60Te.

TUTYyJIBbHBIN JTUCT JOJIKEH OBbITH O(POPMIIEH B COOTBETCTBUU C MPUIIOKEHHUEM A.

Tembl J1a00PATOPHBIX U NPAKTHYECKUX PadoT

Homep 00bém
HaumeHoBaHue J1a00paTOPHBIX M MPAKTHYECKUX PadoOT
padoThI 4acoB
JIPNe 1. | BeiOop UW3MEpHUTENBHOTO CpEACTBa ISl Pa3IMYHBIX 2
ITOBEPXHOCTEM. Onpenenenue HOPMHUPYEMBIX
METPOJIOTHYECKUX XapPAKTEPUCTHK CPEJICTB U3MEPEHUS
JIP Ne 2. | BoInoaHeHUE KOHTPOJIS pa3MEpPOB LUMIMHAPUYECKUX JeTalIeh 2
(IITAaHTEHIUPKYJIEM U MUKPOMETPOM).
JIP Ne 3. | Ompenenenrie  mapaMeTrpa  IIEpPOXOBAaTOCTU U BHUJA 2
OKOHYATEJIbHON 00pabOoTKH MOBEPXHOCTEN JeTaIH
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ITP Ne 1. | CocTaBneHue  JIOKQJIBHOM  MOBEPOYHOM  CXEMbl  JJIsSt 2
YHHUBEPCAJIBHOTO CPEJICTBA H3MEPECHUM.

[P Ne 2. | [IpoBeneHne  METPOJOTHYECKOM  SKCIEPTH3Bl  UepTeka 2
JICTaJIH.

ITP Ne 3. | Cucremaru3zanus 00pa3oBaHus mocajiok. Iloctpoenue mosiei 4
nonyckoB. OnpeJiesieHne BUa MOCAIKU.

ITP Ne 4. | Onpenenenre  mapamMeTpPOB  INMOHOYHBIX  Ma30B B 2
coorBeTcTBHH ¢ 'OCT 23360-78.

JIP Ne 4. | Onpenenenne TOYHOCTH (hOPMBI JICTAIIH 2

IIP Ne 5. | YcraHoBneHHME  COOTBETCTBHSI ~ KayecTBa  IPOIYyKUHU 2
YCTaHOBJICHHBIM TpeOOBaHMSIM U odopmieHNE
COOTBETCTBYIOIIEH JTOKYMEHTAIIUH.
Bcero 20

JIP — naGopaTtopHas pabota
[1P — npakTuyeckas padbora




JlaGopaTopHas padora Ne 1.
Tema: BpiOop U3MEpPHUTENHLHOTO CpEACTBAa I PA3IWYHBIX  [MOBEPXHOCTEH.
OmnpeneneHre HOPMHPYEMBIX METPOJIOTUUECKHUX XAPAKTEPUCTHUK CPEIICTB U3MEPCHHS.
[Heab: dopMHpOBaHUE YMCHHI BBIOMpAaTh W3MEPHUTEIBHBIC CpPEACTBA IS
pPa3IUYHBIX TOBEPXHOCTEH W  ONpPENeTIsTh HOPMHUPYEMBIE METPOJOTHIYCCKUE
XapaKTEPUCTHKHU CPEIICTB H3MEPEHUSI.
3HAHMS (aKTyaIM3amus):
- CpeICTBa H3MEPEHUS,
- HOPMHUPOBAHUE TOUHOCTH,
YMEHHUS:
- ONpPEAeNATh METPOJIOTHUCCKUE XapAKTEPUCTUKH CPEICTB U3MEPEHUI;
- BBIOMpATh CPENICTBA U3MEPECHMUSI.
3aganue: BeIOpaTh CPEJCTBA M3MEPEHUS B 3aBUCUMOCTH OT 3aJaHHOW TOYHOCTH H
npesesa u3MEepeHui At KOHTPOJIA JeTallu

TexHnueckoe OCHAIICHHUE:

1. Kaprouku-3ananus
2. Yeprex neranu
3. CnpaBouHast u yueOHas JuTeparypa

Teopernueckuii MaTepuaJ:

CpencTBo U3MEPEHHM — TEXHUYECKOE CPEJICTBO, TMpeIHA3HAYCHHOE IS
U3MEPCHUM, WMEIOIIee HOPMUPOBAHHBIE METPOJIOTHYECKUE XapaKTEPUCTUKH ,
BOCIIPOM3BOsIIEe W (WIM) XpaHsliee CAUHUIY (PU3NYECKONW BEIMYUHBI, pa3Mep
KOTOpOH TPWHUMAIOT HEM3MCHHBIM (B TpEAeiiax YCTaHOBJICHHOM MOTPEIIHOCTH) B
TEYEHUE U3BECTHOTO UHTEPBaJia BPEMEHHU.

3akoHoM P® «O0 obecrieuenun eauHcTBa n3Mepenuii» Ne 102-D3 ot 26 utoHs
2008 r. cpeacTBO M3MEpPEHUM  OMPEACIICHO KaK TEXHUYECKOe  CPEJICTBO,
npeaHazHadeHHoe sl u3Mmepenwit. dopmanpHOe perieHue 00 OTHECEHUU
TEXHHYECKOTO CpEeACTBa K CpEICTBaM H3MepeHuid mnpuHuMaeT DenepanbHoe

AreHTCTBO 10 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUHU.



Bce cpenctBa m3MepeHMi, HE3aBHUCHMO OT WX KOHKPETHOTO WCIIOTHEHHS,
o0JamaoT psAIOM OOIIMX CBOMCTB, HEOOXOMUMBIX [UJIsl BBITIOJHEHHWS HMH WX
¢dbynkmnonansHoro HazHaueHwms. CormacHo ['OCT 8.009-84, meTponorndecKuMu
XapaKTePUCTHKAMH Ha3bIBAIOTCS TEXHUYCCKUE XapaKTEPUCTUKH, OIMHMCHIBAIONIUE 3TH
CBOMCTBA M OKAa3bIBAIOIINE BIUSHUE HA PE3YJIbTaThl U HA TOTPEITHOCTH W3MEPCHUM,
MpeIHA3HAYCHHBIC I OICHKM TEXHWYECKOTO YPOBHS HM KadecTBa CpENCTBA
MU3MEPCHHM, U1l OMpeACNICHUS] pe3yJbTaTOB HW3MEPCHHA M pPAacuETHOW OIICHKHU

XapaKTEPUCTUK MHCTPYMEHTAIIBHON COCTABIIAIOLIEN ITOTPEIIHOCTA H3MEPEHHM.

XapaKTepI/ICTI/IKI/I, YCTAaHAaBJIUMBACMbIC HOPMATUBHO-TCXHUYCCKUMHN NOKYMCHTAMU,

Ha3bIBAarOTCsA HOPMHUPYCMbIMU, a OIIPCACIIACMBIC OKCIICPUMCHTAJIbBHO —
I[@ﬁCTBPIT@J'IBHBIMH. Hixe IMPpHUBCACHA HOMCHKIJIAaTypa MCTPOJIOTHUYCCKUX
XApPaKTCPHUCTHK:

o Xap AKTCPUCTHKH, MpCAHAa3HAYCHHBIC JJIIA OIIPCACIICHUA PE3YyJIbTATOB

n3MepeHui (6e3 BBeJeHUsI MOMPABOK):

OyHKIMS TpeoOpa3oBaHusl U3MEPUTEIHHOTO MTPeoOpa3oBaTes, a TaKKe

o

M3MEPUTENLHOTO TpHOOpa ¢ HAMMEHOBAHHOW LIKAJION;
o 3HaueHuEe OJJHO3HAYHOUN MEPHI;
o Ilena neneHus MIKadbl U3MEPUTENBHOTO MPUOOpa WM MHOTO3HAYHOU
MEpBHI;
o Bun BeixonHOTO KO/1a A1 HU(POBBIX CPEICTB U3MEPEHUI;
. XapaKTEpUCTUKU MOTPETHOCTEN CPEACTB U3MEPEHNU;
. XapakTepUCTUKH YYBCTBUTEIBHOCTH CPEACTB M3MEPEHUH K BIUSIOLIAM
BEJIMYMHAM;
. JIlnHaMu4YecKue XapakTepUCTUKHU CPEACTB U3MEPEHUIN
B nanHoit paboTe Mbl OyieM moadupaTh CPeICTBO U3MEPEHHUS B 3aBUCHMOCTH OT
LIEHBI IETICHUS U TIpeiesia U3MEPEHUS.

HODH}IOK BbIIIOJIHCHU A DﬂﬁOTI)I:

1. W3yuuthb yepTex aeTanu



2. Jlnsg xaxzmoro »sJeMeHTa JeTald NpPOoCTaBUTh B Tabnuie 1 3HaYeHUsS
HOMHHAJILHOT'O pa3Mepa, MoJis IOMycKa M KBaJIUTeTa

Tabmuua 1 - Pe3ynbraThl BEIOOpa CPEACTB U3MEPEHUN

Homunan | IIpenensHble [Ipenenbubie ITone | CpencrBo Mertposioruueckas
BHBIN OTKJIOHEHUS pasMepsI sonyc | H3MEPEHHA | XapaKTepucTHKa
pasmep, UHCTPYMEHTA
KBJIUTET K Ilena [Ipenen
TOYHOCTH | BEpXH | HUXKH HanOon | HauMeH JeNeHusl | U3MepeH
usl

3.PaccumnTaTh 1 3anucath npeaeabpHbIe pa3Mephl U JOIMYCKH
Dmax= D+ ES, Oma=d+ es,
Diin=D+ EI, Omin=0+ €1,
TD= Diax- Dmin= ES - EI ~ 10= €S - €1= Umax - dmin
4. BwiOpath CpelcTBO U3MEPEHUS JAHHOW MOBEPXHOCTH (Ha OCHOBAHUU JAHHBIX
MIPUBEICHHBIX B TabmuIie 1)
5. OnucaThk BEIOpaHHBIE CPEICTBA U3MEPEHUI

6. CuenaTh BBIBOJ

JlabopaTtopnasi paGora Ne 2.
Tema: BrinmosiHEHWE  KOHTpPOJs  pa3MEpoOB  UWIMHAPUYECKUX  JeTallel
(IWITaHTEHIUPKYJIEM U MUKPOMETPOM).
Heab: dopMupoBaHHe YMEHHI BBINOJHATH KOHTPOJIb Pa3MEpPOB IUIUHIPUUECKUX
netanei (ITaHTeHIUPKYJIEM U MUKPOMETPOM).
3HAHUSA (aKTyann3amus):
- OCHOBHBIE  HOPMHPYEMBIE  METPOJOTMYECKHE  XAPAKTEPUCTHUKH  CPEACTB
U3MEpEHUs;
- I[paBWJIA BBINOJHEHUS OTCUETOB IO IIKAJIE U3MEPUTEIBbHBIX HHCTPYMEHTOB;
YMeHHS:

- ONnpeaACIATL METPOJIOTUUCCKUC XAPAKTCPHUCTUKU CPECIACTB HSMCPCHHﬁ;



- BBIOMpATh CPEJICTBA U3MEPEHMUS;
- OCYUIECTBJISITH KOHTPOJb Pa3MEPOB.
3aganue: BhIMOJHUTH KOHTPOJIb PA3MEPOB U ONPEACIIUTh TOAHOCTh ACTaIH.

Texuunueckoe oCHAIIIEHHUE:

1. mu3mepsemas neTainpb — BaJl, BTYJIKA;
2. MHCTPYMEHTHI — IITAHT€HIIUPKYJIb, MUKPOMETD;
3. chpaBoYHas JIUTEpaTypa.

Teopernueckuii MaTrepuaJ:

Jlis u3MepeHusl JMHEWHBIX pa3sMEpOB B MAIIMHOCTPOCHHM IHPOKO
INPUMEHSIOTCSl IITAaHT€HUHCTPYMEHTBl. XapaKTEepHOH OCOOEHHOCTBIO JUIs
IITAHTCHUHCTPYMEHTOB ~ SIBIISIETCSt ~ HAJIWYUE  JIMHEHHOTO  HOHHUYCa
(1IONOTHUTENBPHOM HIKadbl) JUIsl OTCUETa LENbIX M JAPOOHBIX BEIMYMH IIE€HBI
JIeJIeHUs IITaHTH.

[ItanreHnupKyIb (ot Hem. Stangenzirkel) — YHUBEPCATbHBIN
MHCTPYMEHT, IIpeIHa3HAYEHHbIN ISl BBICOKOTOUHBIX U3MEPEHUM HapyKHBIX U
BHYTPEHHHUX Pa3MEpOB, a TAKKe rTIyOUH OTBEPCTHIA.

-1 — mTanreHuUpKyJb ¢ IBYCTOPOHHUM PacloiIOKeHUEM Ir'yOoK aJis
M3MEPEHUS HAPYKHBIX U BHYTPEHHUX Pa3MEpOB U C JTMHEHKOH A M3MEPEHUs

TIIyOUH.
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1 — ryOKu 1714 BEVTPEHHHX H3MEpeHH, 2 — paMKa, 3 — 3aKHM
paMKH, 4—inTaHra, S—IHMHEHKa I'TyOHHOMepa, 6— ImKaTTa IITaHTH,
7 — HoHHyC. 8§ — I'VOKH 1711 Hapy/KHBEIX H3IMEPEeHHH

Pucynox 1 - Koncrpykuus mranrenuupkyis tuna HIL-1

III-1 — ¢ nByCTOPOHHUM PaCHOI0KEHUEM T'YOOK ISl U3MEPEHUSI Hapy KHbBIX
¥ BHYTPEHHUX DPa3MEpOB U IJs pa3MeTku. [[is oOneryeHus: mocieaHei OCHAIIEH

PaMKON MUKPOMETPUYECKOM MOAAYH.
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Pucynok 2 - Koncrpykuus mranreHiupkyJis tuna LIT-11

XapakTepHOl OCOOCHHOCTBIO ISl IITAHTCHUHCTPYMEHTOB SIBIIICTCS HAJTUUIHE
JUHEWHOTO HOHHWYycCa (JIOMOJHUTEIBLHON IIKalbl) IS OTCUeTa IENbIX |

I[pO6HI>IX BCJINYHNH IICHBI ACJICHUA IITAHTH.

HODH}IOK 0TCuéTa MOKa3aHuM IITAHTCHIUPKYJISI MO INKAJIAM IITAHTY 1 HOHUYCA.

. CUMTAIOT YKCJIO UEIbIX MUJUIMMETPOB, JJISI 3TOrO HAXOJAT Ha IIKAJE IITAaHTU
MTPUX, OMIDKAUIIUN CleBa K HYJEBOMY IITPUXY HOHUYCA, U 3alIOMUHAIOT €Tr0
YHUCJIOBOE 3HAYECHHUE;

. CUMTAIOT JOJIM MUJUIMMETPA, Il 3TOr0 HA IIKajJe HOHWYCA HAXOIAT IITPHUX,
OMKaluii K HYJIEBOMY JCJICHUIO M COBMAJAIONIMA CO IITPUXOM IIIKAIIBI
IITAHTH, ¥ YMHOXKAIOT €ro MOpPSAKOBBIM HOMep Ha IieHy aeneHus (0,1 mm)
HOHUYCA.

. MOJICUMATHIBAIOT TOJIHYIO0 BEJIWYMHY TMOKAa3aHUs IITAHTCHUUPKYJIS, JJIs 3TOTO

CKJIaAbIBAIOT YHUCJIO LCJIBIX MUJIJIMMETPOB U JIOH@ﬁ MUWJIUMETPA.
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Omcyem - 20,4 mm

5) 8)

2)

Pucynok 3 - UreHue noka3zaHW{ Ha IUTAHTEHUUPKYJE IO IIKajdaM IITaHTH U
HOHHMYyca: a- mranreHuupkyab LI[-1l; 6 — mkana HOHMYC; B — npuUMep YTEHUs
ITOKA3aHUM

OcHOBHaA LIKana CHOBH aA LIIKana
0 1 2 3 0 1 2 3
A
|
B I oMor aTemEH a4 K ana E cToMOr STemEH 89 1K ATa
MamepAenan EENHYHEA DAEHA M3mepAenan BemUNH a
0,0 noa paenal,l v
O rHOBHAA IIKATA O CHOEH af LImKana
0 1 2 3 0 1 2 3
B coiomor aTETEH a4 K arna E crioMor aTernEH a5 K ATa
[12mepAeman BeNTHYHHA PAEH A M=mepaeman BemHUHA
44 v paeHa 12,8 v

Pucynok 4 - [IpuMepbl YTeHUS MOKa3aHUI HA IITAHT€HIUPKYJIE

JIns TOYHOTO W3MEpPEHMs] HApyKHBIX M BHYTPEHHHUX JIHAMETPOB, TOJILHH M
IyOMH  OPUMEHSIOTCS ~ MUKPOMETPUYECKHE  MHCTPYMEHTh.  Bce  Tumbl
MUKPOMETPHUYECKMX HMHCTPYMEHTOB pabOTal0T MO NPUHLUIY HCHOJb30BaHUS
B3aMMHOI'0 IEPEMELICHNs BUHTA U Talkh. Bce MHUKpOMETpUYECKUE MHCTPYMEHTHI

MMEIOT TOYHOCTEL oTcueTa 0,01 mM.
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MukpomeTp — YHUBEPCAJIbHBIA HHCTPYMEHT, peaHa3HAYCHHBIH
JUTSL ©3MEPEHUH JIMHEWHBIX pa3MepoB a0COMIOTHBIM KOHTAKTHBIM ~ METOJIOM B
00J1aCTH MaJIbIX pa3MEPOB C HU3KOM MOTPEMIHOCTHIO.

[elicTBuE MUKPOMETpA OCHOBAHO HA IEPEMENICHUU BUHTA BJIOJb OCH IpU
BpAIlICHUHA €ro B HEIMOJBWXHOU raiike. llepemenieHne mNOpoOnmoOpuUMOHAIBHO YIUIY
MOBOpOTa BUHTA BOKPYr ocu. I[lomHbie 0OOpPOTHI OTCUMTHIBAIOT IO IIKAJE,
HaHECEHHON Ha cTebiie MHKpPOMETpa, a J0JIM 000poTa — MO KpPYroBOM IIKaie,
HaHEeCEHHOM Ha Oapabane. ONTUMAaNbHBIM SIBISETCS MEPEMEUICHUE BHHTA B raiike
JUIIb HA JUIMHY He Oosiee 25 MM M3-3a TPYAHOCTU U3TOTOBIICHHUS BUHTA C TOYHBIM
maroM Ha Oonbimed jgmuuHe. [lodToOMy MHKPOMETpP H3TOTOBISIIOT  HECKOJBKO
THANOPAa3MEPOB I u3MepeHus IMH oT 0 10 25 mm, ot 25 10 50 MM U T. A.

Jns MUKpoMeTpoB ¢ mpeaenamu u3MmepeHuil ot 0 10 25 MM OpH COMKHYTBIX
M3MEPUTETBHBIX TUIOCKOCTSIX MITKA MU MUKPOMETPUYECKOTO BUHTA HYJIEBOM IITPUX
1IKajael 0apabaHa JOJKEH TOYHO COBIIAJATh C MPOAOJIBHBIM IITPUXOM Ha credie, a
CKOIICHHBIN Kpail 6apabaHa — ¢ HyJIEBBIM IITPUXOM IIKaJbI cTe01s. J{s usMepenuii
JUTH, OOJBIIUX 25 MM, TPUMEHSIIOT MUKPOMETP CO CMEHHBIMU TMATKAMH; YCTAHOBKY
TaKuX MHUKPOMETPOB Ha HOJIb MPOU3BOASAT C IOMONIBIO YCTAHOBOYHOW MEpHI,
MPUKJIAJIBIBAEMON K MHUKpPOMETPY, WJIM KOHIIEBBIX Mep. M3mepsieMoe wusnenue
3KUMAIOT MEXAY H3MEPUTEIIbHBIMU TUIOCKOCTSIMU MHUKpomeTpa. OOBbIYHO 1ar
BUHTA paBeH 0,5 wi 1 MM ¥ COOTBETCTBEHHO IIKaJia Ha cTe0JIe UMEET LIEHY JCICHHUS
0,5 umu 1 MM, a Ha Oapabane HaHocutcs 50 wnam 100 geneHuM Uil MOJTyYEHUS
orcu€ta 0,01 mm. IlocTosiHHOE OCEBOE YyCHIIME€ TPU KOHTAKTE BHUHTA C JETaJbIO
obOecrieunBaeTcss (PUKIMOHHBIM YCTPOMUCTBOM — TPEIIOTKOM (XxpamoBukom). [lpu
IJIOTHOM  CONPUKOCHOBEHUH HW3MEPUTEIBHBIX TOBEPXHOCTEM MHUKPOMETpa C
MMOBEPXHOCTBIO U3MEPSIEMOI JeTalu TPEIIOTKAa HAYMHAET MPOBOPAYUBATHCS C JETKUM
TPECKOM, MpPU HSTOM Bpall€eHUE MHUKPOBHUHTA CIEAYyET MNPEKPATUTh IMOCIE TPEX

ICIYKOB.
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Pucynok 7 - Cxema ceueHuii Bajia

HODH}IOK BbBIITIOJIHCHU A DﬂﬁOTI)I:

1. I[J'If[ KaXXJI0T0 JJICMCHTA BaJla HJIM BTYJIKM HaA O9CKHU3C ACTAIM IHPOCTABUTH
3HAYCHHUA HOMHWHAJIBbHOT'O pasMeEpa, IOJd AOIMYCKa U KBAJIUTCTA TOYHOCTHU
2. Paccuurtath u 3anucaTh IpeAebHbIE pa3Mephl U JIOMYCKH.
Dmax=D+ ES, dmax=d+ €s,
Drin=D+ E, Omin=0+ €,
TD= Dyax - Dinin= ES - EI~ T0= €S - €1= Umax - Urmin
13



3. PacueTHbie naHHbBIC 3amKcaTh B TaOIMIY 2.

Tabmnma 2 - 'oqHOCTh JeTaIi IO TOYHOCTH U3rOTOBJICHUS €€ DJIIEMEHTOB

Homunans [Ipenenvubie [IpenenvHble Ilone JlericTBUTENbHBIN | 3aKIIIO

Q o
o = HBIN OTKJIOHEHHA 110 asMme yeHHe
S = pasmepsl o 'OCT | nonmycka p p
Z 2| pasmep, I'OCT 0
g % KBaJIUTET Hau6 q Hauo. Haum. TOJTHO
> &| Tounoctu Bepx. | Huxn anoos | HauMCH. CTH

o

4. BpIOpaTh CpeACTBO U3MEPEHUS B 3aBUCUMOCTHU OT JIOIyCKa Ha pa3Mep
5. 3amonHuTh TAOIMIYY 3.

Ta6JIHIIa 3 — OcHOBHBIE JaHHBIC UCIIOJIb3YCMbBIX CPCACTB U3MCPCHUA

N [Ipeneinsr Jomycrumas

2 HaumenoBanue npudopa Lena nenenus

n/m U3MEepeHuit MOTPEIIHOCTh
6. N3mepute u 3amucaTth pe3yiabTaThl VU3MEPEHUST JIEMCTBUTEIBHBIX

pa3MepoB AJIEMEHTOB JIeTall B TaOIuUILy 3.

Tabnuna 4 — Pe3ynbTaThl U3MEpPEHUI

Homunansu Ce‘-ICHI/I}I NEPpICHAUKYIIAPHBIC K OCU
BIi1 pa3mep,
KBAJIUTET I I 11
TOYHOCTH
1 2 1 2 1 2
7. Ha OCHOBAHHNU JAHHBIX CHACJIAaTh 3aKIIFHOYCHHNEC O TOYHOCTU U3TOTOBJICHUA

anemMeHToB Jietanu. [Iponucats B Tabsuie 2 rpady «JlecTBUTENbHBIN pazMepy
8. Cnenath BBIBOJ O romaHoctu neranu. [Ipommcats B Tabmmie 2 rpady

«3aKJII0YeHUE O ToOJHOCTHN»
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Bomnpocs! 115t KOHTpOIIst
1.  Ilepeuncnute CpeacTBa U3MEPEHHUS, OTHOCAIINECS K IITPUXOBBIM.
2. [lepeuncnure HakToOpbl, KOTOPHIE HEOOXOAUMO YUYUTHIBATh TP BEIOOPE
CpeACTBa U3MEPEHUSI.
3. Ilepeuncnure 4YacTu U SJIEMEHTHI IITAHTCHIUPKYJIS.

4, [lepeuncnure yacTu U AIEMEHTHI MUKPOMETPA.

JlabopaTtopHasi pad6ora Ne 3.

Tema: Onpenenenve napaMerpa MLEPOXOBATOCTU U BUAA OKOHYATEIbHONH 00pabOoTKH
ITOBEPXHOCTEHN JeTaIIN
Heab: @opMHUpOBaHUE YMEHUIN ONPEEIATh NapaMeTp LIEPOXOBATOCTH, OTPA0OTATh
HaBbIKU paboOThI ¢ 00pa3liaMy IEPOXOBATOCTH.

3HAHMA (AKTyaJIu3arus):

- TOHSTHE O HIEPOXOBATOCTU MOBEPXHOCTH;

- MapaMeTphl MIEPOXOBATOCTH, UX 0003HAUEHUS;

YMEHHUs:

— yuTaTh OOO3HAYEHHWE HA YEPTEKax, XapaKTepU3YIOIIHUX MIEPOXOBATOCTh
ITOBEPXHOCTH JAETAJIN.
3apanue: Omnpenenuth IIEPOXOBATOCTh M BHUJ OKOHYATEJIbHOW 00pabOTKH
ITOBEPXHOCTH JETAJIN, BBIIIOJHUTDH ICKU3 JIETAJIH.

TexHnueckoe OCHAINCHHUE:

1. Jlerans.
2. OOpas3upl A OnpeIeTICHUs IIePOXOBATOCTH TOBEPXHOCTH
3. CnpaBouHas u yueOHas IuTeparypa

Teopernueckuii MaTepuaJ:

[Tox 1mIepoXOBaTOCTHIO TIOBEPXHOCTH IMOHMMAETCS COBOKYITHOCTH HEPOBHOCTEH,
obpazyronux ee penbed. s omnpeneneHus MIEPOXOBATOCTH TOBEPXHOCTH
UCIIONIB3YIOT Habopbl o0pasmoB miepoxoBarocTH. (OOpasibl  MIEPOXOBATOCTH

IOBECPXHOCTH npeaHa3sHa4CHbI JJIs1 OIIpCACIICHNA KJj1acca MEPOXOBATOCTHU
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noBepxHoctu gAetaineid. Kiacchl 1I€poXoBaToCTH  MOBEPXHOCTH  OMPENETSIOT
BU3YaJIbHO (3pUTEIBHO) METOJIOM HEIOCPEICTBEHHOIO CpaBHEHUs ¢ oOpasuamu. J{is

MPAaBUJIBHOM OIEHKM HEOOXOAMMO MPUMEHSITH 00pa3ilbl, M0 XapakTepy 00paboTKH U

MaTCpHualy COOTBCTCTBYIOIIUC IIPOBEPACMBIM ITOBCPXHOCTAM ,Z[GTaJIeﬁ.

4—»

MR LR

PucyHok 8 - OtanoHHslil Habop Pucynok 9 - Onpenenenue
00pa3LoB LEePOXOBATOCTH LIEPOXOBATOCTU ITOBEPXHOCTH

PACTOYKA

Pucynok 10 - O6pasiibl mepoxoBaTOCTH MOBEPXHOCTH

ITopsiI0K BBLINOJHEHUS PA0OThI:

1. BBINOJHUTH ACKU3 AETANH, YKa3aTh Pa3MeEphl.

2. OmnpenenuTh mapaMeTp MEePOXOBATOCTH U BUJ OKOHYATEIIBHOM 00pabOTKH IS
BCEX DJIEMEHTOB JICTAJIH

3. 3anecTH B TabauILy O.

Tabnuma 5 — [TapameTpbl U3MEPEHUS MIEPOXOBATOCTH YJIEMEHTOB JICTAIH

HomMunanbHbI1 Kiacc IIlepoxoBarocTs,

Bun o6paboTtku
pasMep, MM YUCTOTBI Ra, Mmkm

4. Ha scku3e yKa3aTh IEPOXOBATOCTh JJIEMEHTOB JETAIIN.
16



5. Cuaenats BBIBOI.

Bomnpoce! 11 KOHTpOIIs
1. Pacnonoxxute B MOpPSAKE BO3pACTaHUS TOYHOCTH OOpPaOOTKH TMOBEPXHOCTU U
YMEHBIIECHUSI TapamMeTpa IIepOXOBATOCTH: TOYEHHE YEPHOBOE, KpyIJioe
nundoBaHuE, TOUCHHUE YHCTOBOE.
2. Kaxkue mapametpsl mepoxoBaroctu ycranaBiuaeT ['OCT 2789-73?
3. Kakumu cmoco0aMu MOXKHO  ONPEACIUTh MapamMeTpbl IEPOXOBATOCTH, C

MTOMOIIBIO KAKUX MPUOOPOB U HHCTPYMEHTOB?

JlaGopaTopHnasi padora Ne 4.
Tema: OnpeneneHue TOYHOCTH (GOPMBI JIETaTH.
Heab: ®opMupoBaHre yMEHH HOPMUPOBATh TOUHOCTH (POPMBI U PACIIOIOKEHUS
ITOBEPXHOCTEN B 3aBUCUMOCTH OT YPOBHSI OTHOCUTEIILHOM F€OMETPUIECKON
TOYHOCTH.

3HAHMA (AKTyaIu3alus):

- 0a3pl 17 HOPMUPOBAHUS W M3MEHEHHS OTKIOHEHHS, pACHOJIOKEHUS U
CrocoObl 0003HAYCHHMSI MX HA YePTExkKax;

- TOHATHS: 0a30Bas JIMHUS, CPEAHSS TUHUS podusis, 6a3oBas JIMHA;

YMEHHUS:

- YuTaTh Ha YepTexax JeTalie TpeOoBaHUA K TOYHOCTH (OpPMBI U
PacoJIOKEHUS] TMOBEPXHOCTEH 3JIEMEHTOB JeTald, OOO03HAYEHHBIX YCIOBHBIMU
3HaKaMU;

- 0003HauaTh Ha 4YepTeXKaxX JeTalied JONyCKM HOPMHUPYEMBIX [apaMeTpoOB
YCJIOBHBIMU 3HaKaMH MO 33JJaHHBIM TEKCTOBBIM (POPMYJIMPOBKAM 3TUX OTKJIOHEHUH.

3aganue: OnpenenuTh OTKIOHEHUS OT KPYIVIOCTH U TMPOQUIS MPOJOIHHOTO
CEUYEeHMs ISl JAHHOTO YPOBHSI OTHOCUTEIBHOM r€OMETPUYECKON TOUHOCTH.

TexHnueckoe OCHAICHHUE:

1. Kaprouku-3ananus

2. KoMIeKTsl 115 TpoBeJIeHUsT padoT
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3. T'OCT 2.308-2011

Teopernueckuii MaTepuaJ:

TOYHOCTH TEOMETPUUECKUX MMAPAMETPOB JICTANICH XapaKTepU3yeTcsl HE TOJIBKO
TOYHOCTBIO Pa3MEpOB €€ BJIEMEHTOB, HO M TOYHOCTHIO (OPMBI U B3aUMHOIO
pacrnoyoxeHus: noBepxHocTed. OTKIOHEeHHEM (OPMBI HA3bIBACTCS OTKIOHEHHE
(GbopMBl pealbHOTO 3JieMeHTa OT (OpMbl HOMHHAJIBHOW MOBEPXHOCTH, 3aJaHHOU
yepTe:koM. OTKIIOHEHUE PACIIOJIOKEHUS — OTKIIOHEHUE PAacCMaTpUBAEMOr0 JIEMEHTA
OT €ro HOMHUHAJIBHOIO pacnojiokeHus. Ilox HOMHHAIBHBIM  ITOHUMAETCs
pacCIoJIOKEHUE, OMNpEeNesieMOe HOMHUHAJIBHBIMU  JIMHEWHBIMH U YTJIOBBIMH
pazMepaMu.

OTH  OTKIIOHEHUS MOXXHO H3MEPUTh HMHAMKATOPOM  4YacoBOIO  THIIA,

pPasMCIICHHBIM Ha CTOMKE WJIM IITaTHUBE.

-

1 — unnukarop
2 — HaKOHEYHHUK
3 — neprkaBKa

4 — KOJIOHKa

5 — ocHoBanue

Pucynok 11 - UnaukaTop 4acoBOro TUma Ha ILITaTUBE

1 — u3mepuTenbHas mKana

2 — KOJIBLIO JUTSl YCTAaHOBKH IIIKAJIbI HA HOJIb

3 — cTpernka-ykaszareib

4 — cTpenka oTcueTa yucia 000poToB

5 —rujinb3a

6 — cTepKeHb

7 — HAKOHEYHUK

8 — kopmyc

9 — KpenexHoe YIIKO

10 — rosoBKa OTBOAA U3MEPUTEIILHOTO CTEPIKHS

Pucynok 12 - UnaukaTop yacoBoro Tuma
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Pucynok 13 - I3Mepenne oTKIOHEHUH

Tops/10K BLINOJHEHUS PAOOTHI:

1. Hanectn nuHEHHBIE W AUaAMCTPAJIBHBIC PasMCPbl COIVIACHO BapHAHTY

(ITpmnoxxenue b) Ha acku3 aeranu (pucyHok 14)

Pucynok 14 — Dcku3 neranm

2. OnpeenuTh JOIMYCKH Ha pa3Mephl

3. OnpenenuTts T0NyCK KPYTriIoCTH B MONIEPEYHOM CEUEHUH, JOMYCK MPOAOIBLHOTO
CEUYEeHMsS [UJIsl JIaHHOTO YpPOBHA (HOPMAaJbHOTO, TOBBIIIEHHOTO WU BBICOKOIO)

OTHOCHUTENIbHOM Fr€OMETPHUUECKON TOYHOCTH, PE3yJIbTaT 3aHECTU B TAOJIHILY 6.
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Tabnuua 6 - Pe3ynbrarhl pacuera U1 U3MEePEHUN BETUUYHHBI JOIyCKa (POPMBI

= Tlone Horryck ¢hopmer Pe3ynbratel u3MepeHuil, MKM Benuuuna
é gq normyc pacyeTHBIA, MKM TOrPENTHOCTH, MKM
%% Ka, nonepey | mpoJoib | MOMEePEeYHOro CeUeHuUs MPOJI0THHOTO noneped | mpoaois
% § MKM | yoro HOTO CEUYCHUS HOTO HOTO
~ ceueHusa | ceuenus | 1121314516 ]7]18]1 2 13 14 |5 ceUeHUs | ceucHH
dz
ds
da

4. BEITOTHUTE CXEMBI KOHTPOJIA IMMOIICPCYHOI0 U IIPOAOJIBHOTO CCUCHUA

5. Hanucatpe Ha3BaHHWE U3MEPUTEIBLHOTO MHCTPYMEHTA U €r0 METPOJIOTUYECKYIO
XapaKTEPUCTUKY

6. CoOpaTh H3MEPUTEIBHOE YCTPONCTBO: YCTAHOBUTH CTOMKY B OCHOBAaHME,

3aKpEenUTh UHANKATOP YaCOBOT'O TUIIA HA CTOMKE, YCTAHOBUTH Ball

7. CormacHo cxemam KOHTPOJIsI, MPOU3BECTH U3MEPEHUE TIOBEPXHOCTEH Baia,

pe3yabTaThl U3MEPECHUI 3aHECTH B TAOIHITY ©.

8. CpaBHUTH MOJY4YEHHBIE Pe3yJbTaThl U3MEPEHUH C pacyeTHBIMH, TabnwuIa 6.

9. Cnenath BBIBOJI.

Bonpocs! i1t KOHTpos

1. Hanmmmure ycnmoBHOe o0OOO3HAUYeHHWE HAa YepTekax JOMyCKOB (OPMBI H
PaCIOJIOKCHUS TTIOBEPXHOCTEH : IMITHHIPUIHOCTD, KPYTJIOCTh, MPOMUIIS TTPOI0THHOTO
CEYCHMS, IUIOCKOCTHOCTH, TMapajuIeIbHOCTH, TEPHNEHANKYISIPHOCTH, MEepeceUeHus
OCEH, COOCHOCTH U TIp.

2. YKaXuTe BETUYHMHY JOMycKa (hOpMBI OT JOITyCKa Ha pa3Mep B 3aBUCHMOCTH OT

YPOBHSI OTHOCUTEIIBHON T€OMETPUUECKON TOUYHOCTH.
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IpakTueckasi padora Ne 1.
Tema: CocraBiieHH€ JOKAIBHONW MOBEPOYHOM CXEMBI ISl YHUBEPCATIBLHOTO CPECTBA
U3MEPEHNN.
[Heanb: dopmupoBaHre yMEHHIl COCTaBIATH JIOKAIBHYIO MOBEPOUHYIO CXEMY JJIS
YHUBEPCAIBHOTO CPEICTBA U3MEPEHUN U MPOU3BOJIUTH MOBEPKY CPEACTB U3MEPEHUMN
JIMHEWHBIX Pa3MeEpPOB.
3HAHMS (aKTyaJIn3anusl):
- BHUJBI U METOJIbl UBMEPEHUM;
- OCHOBHBIE METPOJOTHYECKUE TIOHATHSA, HOPMHUPYEMBIE METPOJIOTHUYECKUE
XapaKTEPUCTHUKU;
- 0o0uIMe NOHATHUSI OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH.
YMeHHS:
- MPOU3BOAUTH NMOBEPKY UHCTPYMEHTOB,
- OCYUIECTBJIATh MOUCK HOPMATHUBHBIX JJOKYMEHTOB.
3amanue: CocTaBUTh JOKAJbHYIO NOBEPOUHYIO CXEMY Il YHUBEPCAIIBHOTO CPEICTBA
M3MEPEHUN U MPOU3BECTU MOBEPKY IITAHTCHIIUPKYJISI.
TexHuYecKkoe OCHAICHUE:!

1. [raarenupkyns, [OCT 166-80.

2. Hab6op minockomapamienbHbIXx KoHNeBsIX Mep mauasl ['OCT 9038-90.
3. JlekanbHas nmuHerika Tuna JI/1, kimacc Tounoctu 1, TOCT 8026-92.

4.  Muxkpometp, 'OCT 6507-90.

TeopeTnuecknii MarepuaJ:

[ToBepouHasi cxema JJIsl CPEJICTB MU3MEPEHUH — HOPMATHUBHBIA JIOKYMEHT,
YCTaHABIMBAIOIINNA CONOJIYMHEHUE CPENICTB M3MEPEHMI, YUaCTBYIOIIMX B MEpeaaye
pa3Mepa €IMHHULBI OT 3TaJOHA padOYMM CpeACTBaM HU3MEpPEHMH (C yKa3aHUEM
METO/ZIOB M TMOTPEUIHOCTH TpH Tnepenaye). Pa3nuuaioT TocyAapCTBEHHbIE W
JIOKaJIbHBIE IIOBEPOYHBIE CXEMBI, PAHEE CYIIECTBOBAIN TaKkxe BegoMcTBeHHbIE [1C.

[loBepka  IITAHME€HLUPKYJIS IIPOBOJIUTCS no T'OCT 8.113-85.
[ITanrenupkynu. MeTon noBepku.

1.BHemHuit ocMoTp.
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[Ipu BHEUTHEM OCMOTpPE JA0HKHO OBITh YCTAHOBJICHO:

— COOTBeTCTBUE IITaHreHIUpKyst TpedoBanusm ['OCT 166—80 B wyactu
OTYETJIMBOCTH U MPABUIBHOCTH OLU(POBKH IITPUXOB KA, KOMIUIEKTHOCTH U
MapKUPOBKH;

— HaJIWYUE TBEPJAOTO CIUIaBa Ha H3MEPUTENbHBIX TOBEPXHOCTIX TyOOK
mranreHuupkysied tuna HILT-1, 3a;kuMHOr0 ycTponcTBa Juisl 3a)KUMa PaMKH,
IIKajJ Ha IITAaHre W paMKe, MOKPBITHS, MUKPOMETPUYECKOW IMOAAYU PaMKH
mradnreHiupkysien tunos HHI-IT w M-I ©npm koMIuiekramuu ux
MPUCIIOCOOJICHUSMU JJI PA3METKHU.

He nomyckarores:

— 3aMeTHble  IpPU  BU3YyaIbHOM  OCMOTpE  JAE€PEKThl,  yXyJUIarouume
AKCIUTyaTallMOHHbIE KAYECTBA U MPENSATCTBYIOLINE OTCUETY MOKa3aHHI;

— TIEpEeKOC Kpas HOHUYCa K IITpUXaM MIKaJbl I[ITAHTH, MPENsSTCTBYOMINNA
OTCUYETy MOKa3aHUU.

2. OnpoboBaHue.
[Ipu onpoboBaHUM MPOBEPSIOT:

— IUIABHOCTh MEpEMENIeHUs paMKH BMECTE€ C MUKPOMETPUYECKOW Mojauver 1Mo
IITaHTe ITAaHTeHIIUPKYJIS;

— BO3MOYKHOCTb THPOJOJBHOTO PETyJIHPOBAaHUS HOHUYCA IITaHTCHLMPKYJIECH
trnoB HIII-IT u [III-11T;

— 3HAYEHHE MEPTBOIO XO0Ja MUKPOMETPUYECKOMW IMaphl; IPU 3TOM MEPTBBIA X0
MUKpPOMETPUYECKOU Maphl MITAHTCHIIUPKYJIEH, BBIITYCKAEMbIX U3 MPOU3BOJICTBA
Y PEMOHTA, J0JIKeH cooTBeTcTBOBaTh Tpebosanusim ['OCT 166—380.

— OTCYTCTBHE MEpEMEILCHUS PAMKH MO IEHCTBUEM COOCTBEHHOW MAaCCHI;

— BO3MOXKHOCTh 3aKUMa PaMKH B JItOOOM TOJIO)KEHUHU B TMpefesiax Auana3oHa
U3MEpEHUs;

— HaxOXXJEHUE PAaMKHU C HOHUYCOM M PaMKH MUKPOIIOJIayu MO BCeH uX JJIMHE Ha
HITaHre TMpU  HU3MEPEHHH  pa3MEpPOB, pPaBHbIX BEPXHEMY  Ipeneny
U3MEPEHUS; OTCYTCTBHE MPOIOJIBHBIX LIAPANMH Ha IIKAJIe IITAHTU IIPU IEpeEMe-

IIEHUHU 110 HeW paMKH (BU3yaJIbHO).
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3. Onpenenenrie METPOJIOTMYECKUX XapaKTEPUCTHK.

3.1. JlnuHy BbuUIeTa TyOOK OIpPEAEISIOT MNpPU MOMOIIM METAJUIM- YECKOU
WU3MEPUTENbHON TUHENKH. J[TMHa BblIeTa ryOOK IITAHTEHUUP- KYJIEH, BBITYCKAEMbIX
U3 TIPOU3BOJCTBA, JOJDKHA COOTBETCTBOBATh 3HauyeHUsAM, ycraHoBieHHbIM ['OCT
166—380.

3.2. IllepoxoBaTOCTb W3MEPHUTENBHBIX IIOBEPXHOCTEW ONPEACIAIOT IO
napaMmeTpy R.a npu mnomomu npoduioMerpa, npodunorpada HIM CPaBHEHUEM C
o0OpasiamMu 1epoxXoBaTOCTH.

3.3. Pa3Mepsl IITPUXOB IIKAJI U NEPEKPHITUS IITPUXOB IIKAIbI IITAHTH KPAEM
HOHMYCA IITAHTCHLMPKYJSl OIMpPEeNessioT IpHU IMOMOIIM NpUOOpPOB, YKa3aHHBIX B
cxeme. Ha kaxoM MITaHreHIUPKYJIE MPOBEPSIIOT HE MEHEE MATH IITPUXOB IITAHTU U
IIITH IITPUXOB HOHUYCA.

3HaueHHE MEPEKPHITUS IITPUXOB IIKAJIbl IITAHTH KPAa€M HOHUYCA JOIyCKAaeTCs
ONpENENsITh BU3YaJIbHO.

JlonmyckaeTcsl IUPUHY LITPUXOB M 3HAYECHHUE NEPEKPBITHSA IITPUXOB IIKAJIBI
IITAaHTM KpaeM HOHUYycCa ONPENEsATh Ha TPEeX IUTAHTEHIMPKYJSIX W3 MapTUH.
Pa3mepsl IITPUXOB WITAHTH U HOHUYCA M 3HAYEHHUE MEPEKPBITUS LITPUXOB LIKAJBI
IITAHTM KPAaeM HOHWYCa JOJDKHBI COOTBETCTBOBATH 3HAYEHHUsIM, yKa3aHHbIM B ['OCT
166—380.

3.4. PaccTostHue OT BEpXHEH KPOMKH Kpasi, HOHHyCa J0 IMOBEPXHOCTH LIKAJIbI
IITAaHTHU ONPEAEIIAIOT IIYIIOM B TPEX MecTax Mo JyiuHe mrtadrd. yn yknaneBaroT Ha
IITaHTy psoM ¢ HoHuycoM. Kpail ckoca HOHMYyca He TOJIKEH OBbITh BBIIIE MIIOCKOCTH
urymna.

PaccrosiHue OT BepxHeW KpOMKH Kpash HOHMYCa JO TOBEPXHOCTU IIKAJIBI
MTaHTU  JIOJDKHO  COOTBeTcTBOBaTh TpeboBanusim [OCT 166— 80. VY
IITAaHTCHIMPKYJIEH, BBIIYCKAEMbIX M3 PEMOHTA, PACCTOSIHUE OT BEpPXHEH KPOMKHU
Kpas HOHUYCA JI0 TOBEPXHOCTH IIKAJIbl IIITAHTH MOXXHO IMPOBEPATH OIpeaeSIeHuEM
napajulakca B TPEX TOYKAX IO IIKaJle IITAaHI'M M B TPEX TOYKAX IO IIKaJe HOHUYca.
OaMH U3 WTPUXOB HOHMUYCA COBMEILAIOT C JIOOBIM IITPUXOM IUTAHTU U MIPOU3BOJAT

OTCYET, IOCJIE YEro HAKJIOHAIT IITAaHreHIUpPKYyJbp Ha 10—I15° Bmonp JIMHHOIO
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pebpa mranry. [lokazanus mWITaHrEHIUPKYJISI IPU HAKJIOHE IITAHTH B TY WIH APYTYIO
CTOpPOHY HE JOJIKHBI U3MEHATHCS 00JIee YEM Ha OJTHO JIeJIEHUE HOHUYCA.

3.5. OTKIIOHEHUSI OT IUIOCKOCTHOCTH M HIPSIMOJIMHEWHOCTH HW3MEPHUTEIbHBIX
MOBEPXHOCTEH TyOOK, a TakXe Toplla IITAHTH I[ITAHTCHIUPKYJIEH OmpenemsioT
JIEKAIbHOM JINHENKOU.

PeOpo nexanmpHOW JWHEWKW YCTAHABIMBAIOT Ha TOpEI] INTaHTH |
U3MEPUTEIBHYIO TOBEPXHOCTh T'YOOK MapauiesIbHO JJIMHHOMY peopy.

3HauyeHHE MPOCBETA OMPEAEISAIOT BU3YaJbHO — CPAaBHEHHEM €ro ¢ 00pa3Lom
W1 OpyCKOM Ui ONpeJeNieHns 3HaueHus: mpocseta. OTKIOHEHUE OT MJIOCKOCTHOCTH
HE JIOJDKHO TIpeBbIIaTh 3HaYeHu#M, ycraHoBileHHbIx ['OCT 166—80. [us
IITAaHTCHLIUPKYJIEH, BBITYCKAEMbIX M3 PEMOHTA U HAXOIAIIMXCSA B SKCILTyaTalluH,
JOITyCKArOT 3aBaJibl Ha paccTossHUU 0,5 MM OT KpaeB U3MEPUTEIBHON ITOBEPXHOCTH.

3.6. OTKJIOHEHHUE OT NAPAUIETBHOCTH INIOCKUX U3MEPUTENIBHBIX IOBEPXHOCTEN
ryOOK OIpeAessioT NpU MOMOIIM KOHIEBBIX MEp JIMHBI W POJIMKA MPU TPeEX
MOJIOKEHUSAX TOABM)KHOM TyOKHM, ONM3KMX K MpeaenaM HM3MEpPeHUH U cepeiuHe
AUana3oHa W3MEpPEHUs IITAHTCHLMPKYJS. 3a OTKIOHEHHE OT NapajljiebHOCTU
IUIOCKUX M3MEPUTENIbHBIX MOBEPXHOCTEH IyOOK MPUHUMAIOT HauOOJIbIIYIO, Pa3HOCTh
M3MEPEHHBIX PACCTOSHUN MPU KAXJAOM MOJOKEHUU MOJBUKHOM T'yOKH, KOTOpas He
J0JDKHA TTPEeBBIIATh 3HaUeHuH, yctaHoBieHHBIX [[OCT 166—80.

JlomyckaeTcsi IIpu BBITYCKE W3 IMPOU3BOJCTBA IITAHTCHLIUPKYJEH C MPEAEIIOM
m3mepenust 10 400 MM omnpenensTh OTKIOHEHHWE OT MNapaJljIeIbHOCTH TYOOK IO
MIPOCBETY MEXKIY U3MEPUTEIIbHBIMU MMOBEPXHOCTSIMH NP CABUHYTHIX TYOKaX Kak Ipu
HE3aTSHYTOM, TaK MPHU 3aTSHYTOM 3aXuUMe paMku. [Ipyu 3TOM 3HaueHHE NPOCBETA HE
nomkHO npeBbimath 0,008 MM—ipu 3HaueHuu otcuera no Honuycy 0,05 mm, 0,012
MM — IIPY 3HAYE€HUH OTcueTa 1o HoHuycy 0,1 mm.

3.7. PazMep CHOBHHYTHIX JO CONPUKOCHOBEHUS TYOOK W OTKJIOHEHHUE OT
napajyieIbHOCTH  OOpa3yIolMX  HU3MEPUTENIbHBIX MOBEPXHOCTEH TyOOK s
BHYTPEHHMX M3MepeHur mranreHuupkyiasa tuna LII-III onpenensaror MukpoMeTpoM
WIM HWHAUKATOPHOM CKOOOM MpW 3aXaToM CTOMNOPHOM BUHTE paMmku. Ilpu

OIIPCACIICHNUN pasMcEpa IO MUJIMHAPHUYICCKUM HU3MCPUTCIIBHBIM ITOBCPXHOCTAM FY6OK
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OOKOBBIE€ TOBEPXHOCTH YCTAHABIMBAIOT B OAHOU TMJIOCKOCTU U HAXOAT HAUOONbIINN
pasmep.

JlomyckaeTcsi CMEIICHHE JMHUM HauOOJBIIEro pa3sMepa OT OCHU CHUMMETPUU
ryOOK MpHU MOBOPOTE MHUKPOMETpA WM MHAMUKATOPHON CKOOBI OTHOCHTENIBHO OCHU
IITaHTH Ha yTrou He 6osee 15°.

Pa3smep CIOBHHYTBIX J0 CONPUKOCHOBEHMSI TyOOK INTaHT€HIMPKYJIEH,
BBIITYCKAEMbIX M3 NPOU3BOJCTBA, YKA3aHHBI B MapKHPOBKE, TOJKEH BBIPAXKaTbCA
LEJIbIM YUCIOM MUUIMMETPOB. OTKIOHEHHWE U3MEPEHHOI0 pa3Mepa OT YKa3aHHOTO B
MapKHUPOBKE HE JTOJDKHO MPEeBbIIATh 3HaueHuH, ycranoBieHHbIX [[OCT 166—80.
[Ipu onpeneneHnn OTKIOHEHMSI OT MAPAJICIIBHOCTH OOpa3yIOLIUX HM3MEPUTENbHBIX
MTOBEPXHOCTEN T'yOOK pa3Mep CIBUHYTBHIX O CONPUKOCHOBEHUS T'yOOK M3MEPSIOT B
IABYX WM TPEX CEYEHUAX MO JJIMHE T'yOoK. Pa3HOCTH MEXIy OTCUeTaMH paBHa
OTKJIOHEHHIO OT MapajUuIeIbHOCTU W HE JIOJDKHA TMPEBBIATh 3HAYECHHM,
ycranoBieHHbIX [[OCT 166—380.

3.8. Ycunme nepemelieHysl paMKy MO IITAaHre MTAaHTCHIHUPKYIS ONpPENEIstoT
npu noMomu BecoB. LITaHry INTAaHTEHIMPKYJsS YNUPAIOT B YallKy BECOB; IMpHU
MEPEMELICHUM PAMKH 10 IITAHI'€ CHUMAIOT ITOKA3aHUE 10 LIKAJIE BECOB. 3a 3HAYCHUE
YCWIMS TEePEeMEIECHNUs NMPUHUMAIOT HauOOJbIIee 3HAYEHHE PA3HOCTU MOKA3aHHM
BECOB U MACChI IITAHTEHIUPKYJISL.

Yeunue nepemelieHds paMKd [0 IITaHre INTAHTEHIUPKYJS HE JIOJKHO
npeBbIIIaTh 3HaUeHuH, ycraHoBieHHbIX ['OCT 166—80.

3.9. OTkJ0OHEHHE OT MApaUIETLHOCTH U3MEPUTEIHHBIX MOBEPXHOCTEH TyOOK
IUI. BHYTPEHHUX u3MepeHui mranreHuupkyias tuna -1 u paccrosHue mexny
HUMHU ONPEACNAIOT TJAJKUM MHUKPOMETPOM WM HHIUKATOPHOM CKOOOW Mpu u
3aTSHYTOM 3aKHMe paMkH. [lITaHreHIMpKyJb yCTaHaBIMBAOT HAa pa3Mep 10 MM 1o
KOHLIeBOM Mepe miuHoM 10 MM. MUKpOMETpOM WIM WHIAMKATOPHOW CKOOOM
U3MEPSIOT PACCTOSTHUE MEXY U3MEPUTEIbHBIMU MOBEPXHOCTSIMU T'YOOK B JIBYX WIIU
TPeX CEUEHHUsAX MO JUIMHE TyOOK. Pa3HOCTh paccTOsSHUN paBHAa OTKJIOHEHUIO OT
NapajuieIbHOCTH W3 MEPUTENIbHBIX MOBEPXHOCTEM W HE [OJHKHA IPEBBIIIATH

3HaueHui, yctanoBiaeHHbx [[OCT 166—80.
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3.10. IlorpemHOCTh IITaHTCHUMPKYJEH ONPENEIAIT M0 KOHLEBBIM MeEpam
mmHOM 20 MM. /I8 IITaHreHIUPKYJIEH, BBIIIYCKAaEMbIX U3 PEMOHTA M HAXOMSIUXCS
B JKCIUTyaTaluu, JOIYCKAaeTCsl MCIOJIb30BATh TJIAJKOE KOJIBLO WJIM YCTAHOBOYHYIO
MEpy JJIUHOW 25 MM H3 KOMIUIEKTa MHUKPOMETPUYECKOro IiyouHoMepa. J[IBe
KOHIIEBBIE MEPBhl WM IVIAJAKOE KOJBLO YCTAHABIMBAIOT HA IUIOCKYIO CTEKJISHHYIO
IJIACTUHY WJIMA TOBEPOYHYIO IUIATY. Topen mTaHru NpHKUMAOT K U3MEPUTEIbHBIM
IOBEPXHOCTSAM KOHLEBBIX MEp WM TJaAKoro kKojeua. JluHeliky rimyOuHOMeEpa
IIEPEMEIIAIOT 10 COMPUKOCHOBEHHUSI C TIOCKOCTBIO CTEKJIA WJIW TUIMTHI U IIPOU3BOAST
orcyeT. llorpemHocTs MITAaHT€HUUPKYJIA NpU HM3MEPEHUU TIIIyOMHBI HE JIOJDKHA
MpeBbINIaTh 3HaueHus, ycranoBiaeHHoro I'OCT 166—380.

3.11. IlorpemHoOCTp IITAHTECHUMPKYJIEH ONPENEISIOT MO KOHIEBBIM MeEpaM
JUIMHBL. BJIOK KOHIEBBIX MEp JUIMHBI IOMEIIAT MEXIYy HN3MEpPUTEIbHBIMU
MOBEPXHOCTSAMU TYOOK IUTAHTCHIUPKYJA. YCWIHE CABUTaHUS TyOOK JOJDKHO
o0ecreynBaTh HOPMAJIbHOE CKOJIBKEHHE H3MEPUTEIbHBIX MOBEPXHOCTENW T'yOOK IO
WU3MEPUTEIBHBIM ~ TIOBEPXHOCTSIM  KOHLEBBIX MEp [UIMHBI IPU  OTIIYLIEHHOM
CTONOPHOM BHUHTE paMku. JlIMHHOE pedpo U3MEpPUTETHHOM MOBEPXHOCTU T'yOKHU
JOJKHO OBITh MEPIEeHIUKYISPHO K JJIMHHOMY peOpy KOHLIEBOM Mepbl JJIUHBI U
HaXOJUTHCS B CEPEINHE U3MEPUTEIIBHON MIOBEPXHOCTH.

B opHOW M3 mMOBEpAEMBIX TOUYEK IOIPEIIHOCTh ONPEAEISIOT IPHU 3a)KaTOM
CTOIIOPHOM BHMHTE PaMKH, IIPU 3TOM JOJDKHO COXPAHATHCS HOPMAJIBHOE CKOJIBKEHHE
M3MEPUTENbHBIX MOBEPXHOCTEN I'yOOK M0 U3MEPUTEIBHBIM MTOBEPXHOCTSM KOHIIEBBIX
Mep.

Y mTaHreHuMpKyJed co 3HadyeHueM oTcuera 1o HoHuycy 0,05 wmwm,
BBIITYCKAaEMbIX W3 IMPOU3BOJCTBA, NOTPEHIHOCTH ONPEACISIIOT B IIECTH TOYKax;
JOIYCKAETCsl ONPENEATh MOTPEMIHOCTD B TPEX TOYKAX IMPH YCIOBUHU OTKJIOHEHHUS OT
MPSMOJIMHEMHOCTH 0a30BOM MOBEPXHOCTH IITAHTU, IO KOTOPOM Oazupyercs: paMka,
He Oosiee 0,02 MM. ¥V mITaHTEHIUPKYJIEH CO 3HAYEHUEM OTcueTa o HoHuycy 0,1 mm,

BBIITYCKACMBIX U3 IIPOU3BOACTBA, IIOIPCHIHOCTD OIPCACIIAOT B TPEX TOYKAX.
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Y  IITaHreHUUPKYJIEH,

OKCILTyaTaluu,

IMOTPCHIHOCTD

OIIPCACILAIOT

PaCIOJIOKCHHBIX 110 JJIMHC IITAHI'K 1 HOHUYCA.

B TpCeX  TOYKaAX,

BBIITYCKACMbIX M3 PCEMOHTA HW HaXOAJgINIUXCA B

PaBHOMEPHO

HOI‘pCHIHOCTI) JJIA Ka}K,HOﬁ ITapbIl I‘Y6OK HC OOJIKHA IIPCBBIIIATDH 3Ha‘I€HI/II\/'I,

yctanoBieHHbIX [[OCT 166—80.

IopsI0K BLINOJHEHUS PA0OTHI:

1. V3yunTh macnopT MITAaHTEHIUPKYJIS, 3aNI0JIHUTD TAOJIHILY 7.

Tabnuua 7 — XapakTepuCTUKH IITAHT€HIUPKYJIS.

Haumenosaunue
WHCTPYMEHTA

[Tpenensr
W3MEpPECHUH

Bemnunna
OTCYEeTa I10
HOHUYCY

Llena
Yucio
JCJICHUS .
. | JejdeHun
OCHOBHOM
HOHHYCA
[IIKAJIBI

Kitacc
TOYHOCTH

2. CocTaBUTH JOKATHHYIO TIOBEPOIHYIO CXEMY

3. IlpousBecTy BHEUIHUN OCMOTP MITAHTCHIUPKYJIS, PE3YIbTAThl 3aHECTH B

Tabnuiy 8.

Tabnuua 8 — Pe3ynbTaThl BHEIIHETO OCMOTpA.

[TapameTtpsl ocMOTpa

Pesynprar ocmotpa

OT4YETHOCTH Y NMPABUIBHOCTh
OIM(POBKHU MITPUXOB HIKAJ

KoMIIekTHOCTh MapKUPOBKH

YCTPOMCTBA

Hamuuue 3axuMHOTO

HedexTs

4. OnpoGoBath pabOTy IITAHTEHIUPKYJIS.

[TpoBepuTh MIIABHOCTH IEPEMEIICHHS PAMKH, BO3MOKHOCTD 3)KMMa PaMKH B JTIOOOM

IMOJIOKCHHUHU B IIPEACIaxX JUaIla3oHa H3M€p€HPII>i.

5. Ompenenutb METPOJIOTHUECKUE XaPAKTEPUCTUKH:

— JUIMHY TyOOK;
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— OTKJIOHCHHUC OT IINIOCKOCTHOCTH U HpﬂMOHHHeﬁHOCTI/I HU3MCPUTCIIbHBIX

MOBEPXHOCTEHN T'yOOK;

— pa3Mep CABUHYTHIX JJO COIPUKOCHOBEHUS TYOOK JJis BHYTPEHHUX

U3MEPEHN;

— HYJIEBYIO YCTAaHOBKY IITAHTCHIIUPKYJIS;

Pesynbrar usmepenuii 3anect B Tadmuity 9.

Tabnuua 9 — Pe3ynbraThl H3MEpEHUN METPOJIOTUYECKUX XAPAKTEPUCTHUK.

Ilokazarennb

JlnnHa ry6oK, MM

Jonyck 1o | 3mepenHoe | 3aKIroueHHe
I'OCT 166-| 3HaueHue, | O TOOHOCTHU
89 MM
L
L
Lo

[1710CKOCTHOCTD U IPSAMOJIMHENHOCTh

Pa3mep cBUHYTBIX IyOOK

CwmenieHue HyJIeBOTO IITpUXa

— OTKJIOHCHHC OT apaJICJIbHOCTH IINIOCKUX U3MCPUTCIIbHBIX

MOBEPXHOCTEH ry0oK;

Pe3ynbrarel u3mepenuit 3anectu B Tadbnuiry 10.

Tabnumna 10 — Pe3ynpTaThl OTKIOHEHHUH OT apaJlJIeIbHOCTH TyOOK.

Jlomyck 1o AOcomoTHas
Touxka Ha mKane Pasmep, MM 3akIoueHue
['OCT 166- MOTPELIHOCTb,
LITaHTH 0 F'OIHOCTHU
89 a a MM

Hauajo mkajsr

CepenunHa mKaibl

Konern mkaisl

— OIPCACIICHUC ITOI'PCITHOCTHU I/I3MepeHI/Iﬁ IOTAHT'CHIOHUPKY JIA.

PesynbTarsl u3mepenuii 3anectu B Ta0uiy 11.
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Tabnuua 11 — Pe3ynbpTaThl U3MEPEHHUM MOTPEIIHOCTH IITAHTEHIIUPKYJIS.

Homyck | Pasmep

ITokazanus AOcoaroTHas
Touka Ha 110 OJI0Ka S FO———— 3aKiIroueHue
mkajie mranru| 'OCT |koHIEBBIX PRYJIA, p ’l 0 TOOHOCTH
MM MM
166-89 | mep, Mm
Haugano
Cepenuna

Konen mikaisl

6. Crenats BBIBOJI.
Bomnpock! 11 KOHTpOIIs
1.  Yro Takoe moBepoyHas cxema?
2. Kakue MeTposorudecKre moKa3aTelid CPeICTB M3MEPEHUH BhI 3HaeTe?

3. s xakux 1eiae NpuMeHsIOT TIOCKOMapalieIbHbIE KOHIIEBBIE MEPHI ITTHHBI ?

IIpakTnyeckas padora Ne 2.
Tema: [IpoBeneHre METPOTOTUYECKON IKCIEPTU3BI UEPTEXKA AECTATIH.
[leab: dopmMupoBaHHE YMEHUN IPOBOJUTH METPOJIOTMUECKYIO IKCIIEPTU3Y YEpTEKA
JEeTaju.
3HAHMSA (AKTyaInu3aIus):
- TOHATHUSA: CTaHAAPT, KaTEropusl CTaHAapTa, KOMIUIEKC CTaHIapTOB, 0003HAYEHUE
CTaHaaprTa.
YMEHUSA:
- pabotats ¢ ['OCT,

- npoBepAaTh uepTex Ha cooTBeTcTBUE [[OCT.
3aganue: [IpoBecT METPOIOTHUECKYIO DKCIIEPTH3Y YepTexKa.

TexHuueckoe OCHAIIIEHHUE:

1. Yeprex
2. ['OCT 2.104-2006, I'OCT 2.305-2008, I'OCT 2.109-73
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Teopernueckuii MaTepuaJ:

Cranpgapt - HOPMAaTUBHO-TEXHMYECKUW JOKYMEHT 1O CTaHJapTU3alluH,
YCTaHABJIMBAIOIIUM  KOMIUIEKC HOpPM, TpaBuj, TpeOOBaHUA K OOBEKTY
CTaHJapTU3AIMN U YTBEPKACHHBINA (IPUHSATHINA) KOMIIETEHTHBIMU OpraHamMHu.

Bce cranpmaprtel, [OeWCTByrOIIME€ B CTpaHe, OpPraHbl W OpPraHUA3aluu 110

cTanaaprTuzaiuu oopasytor ['ocygapcrsennyto cucremy crangaptuzanuu (I'CC).

Cranpaptsl ['CC noapaszaenstorcst Ha CIeAyIOINe KaTeropuu:

PT — rexanueckue perinaMeHTsl;

I'OCT P - rocynapctBeHHble cTaHAapThl Poccuiickoit deaepannu;

I'OCT — Mexrocy1apcTBEHHbIE CTAaHAAPTHI;

OCT - orpacneBble CTaHIAPTHI;

CTII - cranpapThl IpeANPUATU;

CTO - crangapTbl Hay4YHO-TEXHHUYECKUX, HWHKEHEPHBIX OOIIECTB M JAPYTHX

00IIIECTBEHHBIX O0bEIMHECHHI;

TV — TexHnueCcKue ycioBus;

NCO, MOK — MexxayHapOIHbIE CTAHIAPTHI.

[ K&IT(‘I'U}]}{II CTAaHJapPTOB ]

TexuuuecKkHe HanmoHainbHBIC Cranaaprbl MexayHapoaHubie
pPerjJaMeHTn CTaHAapTLI oprann3anMii CTamJ1apTol

| |
v v v v v v/
| pr | | rocte | [oct | [ tv | [ ctn | | cro | | nco mak |

v . v v v |

Y

‘ Buabl ctanaapros ‘

l
. . . , .

Ob6mme CranjaapThl Cranjaprsl Cranaaprsl Crannaprsl
H CIIeHAb- OCHOBOIIOJIA- Ha IPOJAVEK- Ha MPOLECCH HA METO/AbI KOHT-
neie TP raonme HHIO, VCAYVTH poJist, HCTbITAa-
HHH, H3MepPeHHi,
aHaNIM3a

Pucynok 15 — Kareropuu u Bupl CTaHIapTOB
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Buael crangaptoB. B 3aBucMMOCTH OT Cl'IeI_II/I(bI/IKI/I 00BEeKTa CTaHapTU3alluN U

COJIep KaHMsl YCTaHABIIMBAEMBIX K HEMY TpeOOBaHUN pa3paldaThIBaIOT CTaHIAPThI

CIeayromux BUI0B!:

CTaHOapThbl OCHOBOIIOJIAIatOIINC,

~ CTaHJAPThl HA NPOAYKIHIO, YCIIYTH;

CTaHAapThl HA ITPOUCCCHI;

CTaHAApThI HA METOJIbI KOHTPOJISI (MCIIBITAHUM, U3MEPEHUH, aHAIIN3A).

OcHosononazcaiowue cmanoapmel yCTaHABIMBAIOT OOIIME OpPraHU3ALMOHHO-
METOJMYECKHUE TOJOKEHUS JUIsl OMpPENeNIEHHON 00J1acTh JEeSTENbHOCTU, a TaKXKe
oOleTeXHUYeCKue  TpeOoBaHUs, HOPMBI M  TMpaBuUjia, oOecrneyrBarolye
B3aMMOITOHMMAHNE, TEXHUYECKOE €IMHCTBO M B3aMMOCBS3b Pa3IMUYHBIX oOJacTen
HAayKd, TEXHUKU U TPOU3BOJCTBA B TPOIECCaX CO3JaHUS W HCIOJIb30BAHUS
MPOAYKIMH, OXpaHy OKpY)Karoliel cpeapl, 0€30MacHOCTh MPOAYKIIHH, MPOIIECCOB U
YCIyT ISl KU3HHU, 370POBBS JIIOACH M HMMYIIECTBA M JPYTHE OOIICTEXHUYECKHE
TpeboBaHMs.

OObeKTaMH CTaHAAPTU3ANMKM 3/€Ch SBIAIOTCS TEPMHUHBI W OMPEICTICHUS,
o0o3HaueHus, oOmme TpeOOBaHUS W  HOPMBI, METOJNbI, pa3MEpHbIE U
rapaMeTPUUECKHUE PSIIBI TT0 OCHOBHBIM XapaKTEPHUCTHKAM, 00IHe MOTPEOUTETHCKUE
XapaKTEPUCTHKHU TPOAYKITUU TIPH €€ U3TOTOBJICHHH, IOCTABKE M SKCILTyaTalllH.

K sTtomy BuIy OTHOCSTCS M CTaHAApPThl Ha CHUCTEMbl YINPABIEHUS KaueCTBOM
MPOIYKIIUH,  SBIISIONIMECS  OPTaHU3AIMOHHO-METOJUYCCKUMHA  HOPMATHBHBIMH
nokymeHtamu. ['OCTwl ycraHaBmuBarOT oOmue TpeboBaHMs K pa3padoTKe,
opranuzaimmu u (pyHkruonupoBanuto Takux cucrem. CTII ompegensitoTr ocoObie
YCIOBHS ACATEIBHOCTH TPEANPHUATHS, OCOOCHHOCTH TMPOMYKIIMA M TEXHOJOTHUU €€
M3TOTOBJICHUSI, OPTaHU3AIMH TIPOU3BOJICTBA U YIIPABJICHUS HM.

Cmanoapmul Ha npodykyuro (yciyeu) yCTaHABIWBAIOT TpeOOBaHUS K TpyIIam
OJIHOPOJHOM MPOAYKIMH (YCIIYT) I K KOHKPETHOM MPOIyKUUU (YCIIyTe).

OTU CTaHAAPTHI COAEPNKAT HOPMBI M TPEOOBAHMS ISl TTApaMETPOB KOHKPETHOMN
OPOAYKIMKA B 3aBUCMMOCTH OT €€ BHJAAa W Ha3HaueHus (A1 TPOYHOCTH,

TEPMOCTOMKOCTH, HAJIEKHOCTH, 0€30MaCHOCTH U T.J.), JaHHBIE O (OpMe U pazMepax
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FOTOBBIX W3ACIMM MJIM OTJACIbHBIX 4YacTed M JAeTalie, XMMHWYECKUH COCTaB
MaTepragoB, HOMEHKJIATYPy MapoK, OCOOCHHOCTH KOHCTPYKTHBHOI'O MCIIOJIHCHUS W
OCHOBHBIC pa3Mephl ONPEACICHHONW TPYMIBl M3JACIHA B IENIX UX yHUPUKAIMH U
oOecIrieueHus B3aNMO3aMEHIEMOCTH.

Cmanoapmsl Ha npoyeccvl yCTAaHABIMBAIOT OCHOBHBIC TPEeOOBAaHUS K METOJaM
(cmocobam, mpueMam, pekuMaMm, HOpMaM) BBITTOJTHEHHS Pa3IMYHOTO pojia padoT B
TEXHOJOTMYECKUX npoleccax pa3paboTKH, M3TrOTOBJICHUS, XpaHEHMUS,
TPAaHCIIOPTUPOBAHMS, IKCILTyaTalli, PEMOHTA U YTHJIN3AIUU POTYKIUH.

B ToM umcine 3TH CcTaHIApTHl YCTaHABIWBAIOT TPEOOBaHUS K MapKHPOBKE
TOBApOB B IENIX HMH(pOpMAIMU TOKymHareas 00 MX OCOOCHHOCTIX, TPEOOBaHUS K
YIIaKOBKE, YCIOBUSIM TPAHCIIOPTUPOBAHUS M  XpPaHEHHs, O0OECTECUMBAIOIIUM
COXpaHEHUE Ka4eCTBa TOBapa.

Cmanoapmvl  Ha MemoObl KOHmMPOJis YCTAHABIMBAIOT METOJbI  (CIOCOOBI,
MIPUEMBI, PEXKUMBI U JIp.) MPOBEICHUS UCIIBITAHUNA, U3MEPEHUN, aHau3a MPOYKIUH
IIPU €€ CO3JIaHNH, CePTU(UKAITUN U UCIIOJIb30BaHHUU.

DTHU CTaHAAPTHI PEMVIAMEHTUPYIOT METOJMKY ONPEICICHUS MOKa3aTeIed CBOWCTB
ToBapa. B HUX yKa3bIBalOTCS MpaBuia U METOJbI oTOOpa IMpoO, MOJATOTOBKH HX K
WCTIBITAHUIO W TIPOBEJEHUS WCHBITAaHUM, MpaBuiaa oOpabOTKH pe3yJIbTaToOB
HUCIbITaHu. Bce 3TO 1MO3BOIMET 00€CIeYuTh OOBEKTHBHOCTH M COIIOCTABUMOCTH
pE3yJIbTaTOB UCIIBITAHUM.

Cmanoapmul npasun npuemku yCTAaHABJIUBAIOT €AUHBIN TOPSAOK MPOBEICHUS
MPUEMKHU TPOAYKLIHMHU IO KOJMYECTBY M KAadyeCTBY, pa3Mep IMAPTUM TOBApPA, pa3Mep
POOBI U METOJIBI €€ 0TOOpa. DTO MO3BOJISIET 00ECIICYNTh SIMHCTBO OIICHKH KauyecTBa
TOTOBOM MPOAYKIIUU.

ITopsiI0K BLINMOJHEHUS Pa0OThI:

1. PaccMoTpeTh yepTex

2. Wzyunts 'OCT 2.104-2006, TOCT 2.305-2008, 'OCT 2.109-73
3. Bemmcarps kaTeropuro cTaHAapTa

4. OmnpenenuTs BUJ CTaHAapTa

5. Vka3zaTh HaMMEHOBaHHUE CTaHIapTa
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6. 3ammcaTh Ha3BaHHUE ACTaIn

7. IlpoBeputh ueptexxk Ha coorBerctBUe  ['OCT (cmenmaTh BBIBOJ O

COOTBETCTBHH 10 KOKIOMY ITyHKTY):
1) Pasmepos nosneit popmara;

2) Pa3MepoB mTamiia, €ro pacrojOXEeHUsS M TMOJHOTO 3alOTHECHUS

rpad. Bemmucats Maccy u MaTepHall eTajiu, 3aBOJI-U3TOTOBUTEb,

MacITao;

3) KonmuectBa BUIOB M pa3pe3oB, MPAaBUIBHOCTH PaCIIOJIOKECHUS.

YkazaTh KOJIUYECTBO BHUIO0B, Pa3pC30B,;

4) HOCTaTO‘-IHOFO KOJIMYCCTBA Pa3MCPOB. VYkazatb Y4aCTKH ACTalIA,

Ha KOTOPBIX HE MPOCTaBIICHBI pa3Mepbl (000CHOBaTH). Brinucats:
- rabapuTHBIE pa3MepHl,
- caMblil MaJICHbKHIA U CaMbIil OOJIBIION pa3Mep,

- CaMbIl TOYHBIN U caMbli TPyOBIi JOMYCK Ha pa3Mep;

5) [1paBUABHOCTH PACCTAHOBKH pPa3MEPOB, PACCTOSHHS MEXKIY

pa3sMEpHBIMU  JIMHHUSIMH, HAJU4YUME CTPEJIOYEK WIH JAPYTUX
OTpaHUYMUTENICEH pa3sMepoB. YKas3aTb, €CTb JIM IIEPECECUYCHUE

pa3MepHBIX JUHUN (0OOCHOBATH);

6) TonmuHbl JTUHHUI HAa BUAAX, pa3pe3ax, BHIHOCKAX, Pa3MEPHBIX

JIMHUSX;

7) Hamuure u pacroyioKeHHe TeXHUYECKUX TpeOOBaHUH. YKa3aTh, B

KaKOM BHJI€ MPEACTABJICHBI TEXHUYECKHE TPeOOBaHUS (CIOBaMH,

YCJIIOBHBIMH O603Ha‘-IGHI/I${MI/I) H J1JIA KaKHUX HOBerHOCTefI;

8) Hanuure W pacmosiioKeHWe  YCJIOBHOTO  00O3HAYCHHS

MECpPpOXOBATOCTH.

8. CuenaTb BBIBOJI O COOTBETCTBUM UEPTEXkKA B LIEIIOM.

1.
2.
3.

Bomnpocs! i1t KOHTpos

Yro Takoe ctaHmapt?
Kakue xareropuu ctaHIapTOB BBl 3HaeTe?

Kakue BuAbI CTaHIAPTOB BbI 3HAETE?
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IIpakTnueckas padora Ne 3.

Tema: CucremaTtuszanus oOpazoBaHus mocajgok. [locTpoeHune mnosell 1OMyCKOB.
Ornpenenenue BUIA MOCAIKU.
[leab: @opMHUpOBaHWE YMEHUI CHCTEMAaTU3UPOBATh MOCAAKH, OMNPEIEHATh BUJ
IIOCAJIKU, CTPOUTH I10JIS JOITYCKOB JJISl Pa3JIMYHBIX ITOCAJIOK.

3HAHMA (AKTyaJI3amus):

- NOHATUSA: Baj, OTBEPCTUE; HOMHUHAIbHBIN, MpPENEIbHBIA pa3Mephl;
npeJieibHble OTKJIIOHEHHUS; T10JI€ JOIYyCKa; 0CaaKa, 3a30p, HATAT.

YMEHHSI:

- BBINOJIHATH PacyeT MOCaJ0K C 3a30pOM, HATATOM, IEPEXOIHBIX MOCAOK;

- CTPOUTH MOJISI TIOITYCKOB.

3aganue: [locTpouts mosie nOIyCKa, ONPENEINUTh BUJ IOCAIKH, PACCUUTATH
MOCAJIKY.

TexHuueckoe OCHANCHHUE:

1.  3aganue (KapTOYKH): MOCAAKA TJAAKOTO HUIMHIPUIECKOTO COETMHEHUS.
2. CnpaBoyHas U yueOHas JuTepaTypa

Teopernueckuii MaTepuaJ:

[Tocanka — XapakTep COeAMHECHUS COTIPSATAEMBIX JeTaNeH,
OTIpEICTIIEMBIA 3a30POM WM HAMA2OM, TO €CTh PA3HOCTHIO MX Pa3MepoB 0 COOPKU
B COOTBETCTBUM C  Ha3HaueHHbIM  jomyckoMm.  Cucrema donyckos — u
nocaook CyIEeCTBYeT B ABYX BapuaHTaX: cucmema 6aid — OCHOBHBIM pa3MepoM
SBJISICTCS] pa3Mep Baja, a pa3Mep OTBEPCTUS BHIOMPAETCS C PA3IMYHBIM 3a30POM WIIH
HATATOM; cucmema oOmeepcmus — OCHOBHBIM — pa3MepoOM  SIBIISIETCS  pa3Mep
OTBEpPCTHS, a pa3Mep Baia 3adaéTcs C HEOOXOAMMBIM 3a30pOM WIIM HATSATOM.
[Tocaaku ob6o3HAYaArOT OyKBaMH JIATHHCKOTO aji(aBUTa: OTBEPCTHUSI — MPOMUCHBIMH
OyKBaMH, BaJlbl — CTPOYHBIMH. TOYHOCTH ITOCAIAKHA ONPEICIAETCS KBaJTUTETOM

JOITyCKa.

Paznuunbie MmoCaaKu OIpeaACAiOT CTCIICHD CB06OI[BI OTHOCHTCIIBHOI'O
NEPEMCIICHHUA ,HeTaHeﬁ; HNX Ha3Ha4YaroT HUCXOAA H3 YCJIOBI/Iﬁ pa6OTBI MalllUH H
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MEXaHHU3MOB, UX TOUYHOCTH W ycloBHi cOopku. [locagku mo xapakrepy coenuHEHUs
AeTaneit nensTcs Ha 3 TPYIIIb:

. [locagka ¢  (rapaHTHUPOBAaHHBIM)  3330POM —  COEIMHEHHE  C
rapaHTUPOBAHHBIM 3a30POM, TO €CTh HAaWMEHBIITHHI JOIMYCTHUMBINA pa3Mep OTBEPCTHSI
OompIlie HAaMOOJBIIIETO MPEACTHPHOTO pa3Mepa Baja Wik paBeH emy. O003HAYAIOTCS
ot a o h (ot A o H).

. [lepexonHasi mocajka — COCIUHEHHE C BO3MOXKHBIM 3a30pOM WM
HATSITOM B 3aBUCHMOCTH OT JICHCTBUTEIILHBIX pPa3MEpPOB Baja U OTBEPCTHHI.
O6o3nauvarotcs ot j 10 n (ot J 10 N).

. [Tocanka ¢ (rapaHTUPOBaHHBIM) HATATOM — COCAUHCHHE C
rapaHTUPOBAHHBIM HATATOM, TO €CTh HaWOOJBIIUI JOMYCTUMBIH pa3Mep OTBEPCTHS
MEHbIIIE HAMMEHBIIIETO JOMYCTUMOrO pa3Mepa Bajia Uil paBeH eMy. O0o03HaYarOTCs

ot p 1o z (ot P g0 2).

nonernn'cha
_-i' E_ L

Mone gonycka
8ana

‘ 3a30p
> mi

////__
///

Harsr

& noneaanycxa
AL

Mone gonycka
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1] — /// //l
= ._,@g

7

Pucynoxk 16 - [Tocagku ¢ 3a30poM, HATATOM, TIEPEXOTHAS

[Tocaskyu ¢ 3a30pOM HCHOJIB3YIOTCA [JISl CO3JAHUSI MOABHKHBIX U (WJIM)

pa3beMHBIX coeArHeHU. OHM XapaKTepU3ylOTCs HaJMYUEM 3a30pa S Mexay
COCIUHSEMBIMUA JACTANSIMU. 3a30p S — 3TO Pa3HOCTh JWAMETPOB OTBEPCTHS U
COEIMHSIEMOr0 C HUM BaJla, IPU YCJIOBUM, yTOo AuameTp D orBepcTusi Ooblie

nuametpa d Baja:
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S=D-d,npu D>d

Takum 00pa3zom, mocagka ¢ TapaHTHPOBAHHBIM 3a30pOM 00pasyercs TOTIa,

Korga MHWHHMAJIBHO ,Z[OHYCTI/IMBIfI AUaMCTp Dmin OTBCPCTHUA OobIlle MaKCUMAaJILHO

AOITYCTUMOI'O JHaMCTpa dmax BaJia.

Tabmuma 12 — @opmyiibl [Jis pacdera MOCaaKu ¢ 3a30pOM

O0o3HaueHue
@opmyJIbl 1JIs pacuera
[TapameTpel nocagku apaMeTpOB
apamMeTpoB MIOCATKH
HOCaAKH
HaunGonpmmii pasmep oTBEpCTHS D 1ax D +ES
Haumenpimii pasmep OTBEpCTUS D min D + El
HanGonpmmii pazmep Bana d D +es
Hanmenpimmii pa3mep Bana d min D +ei
Jlomyck oTBEpCTHS Tp D ax — Dmin 1im ES—El
Homyck Bana Ty d o —dmin WK €S —ei
HanGonbmmuii 3a30p max D ax — A pmin 11 ES—eli
Haumenpimii 3a30p min D in — 0 111 El—es
Jomyck 3a3opa (IocaaKu) Ts Smax = Spin W T + Ty
Haudonswud
“ 3azop
2
. 3
L
3 1 / % .%i&
S 3 “S
g 7 3R
Al 1 y x|
y /r

Houmenbut
3a300

Harsou

Haudonsuwd Harae

g\}\\

Pucynok 17 - Cxema noJieid 1OMyCKOB JIJ1s1 TOCAJI0K € 3a30POM, HATSITOM

Tak kak PasMCpPhbI JICTaJIeﬁ U JOIIYCKH Ha HUX B OJJHOM MaciiTabde BBIYCPTHUTD

HEBO3MOXKHO, TO IMPHUHATO YCIOBHOE H300pakeHue JAomyckoB. Ha wyeptexe

MMPOBOAUTCA IT'OPU3OHTAJIbHAA JIMHUA, HA3bIBACMaA HYHGBOﬁ, KOoTOpasa COOTBCTCTBYCT

HOMHUHAQJIBHOMY  pa3Mepy.

BBepx or  HyleBou
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MOJIOKUTENIbHBIC OTKJIOHEHHS, BHHM3 — OTpHUIATEIbHBIE B COOTBETCTBYIOIIEM
Mmacitabe. Ha HyseBol TMHUN OTKIIOHEHUS PaBHBI HYJIIO.

[Tonst tonmyckoB AeTanell n300pakaroTCs IPSIMOYTOJIbHUKOM. MacmTad MOKHO
BbIOpaTh Jr00oi: ImMmM=1MkM, IMM=10MkM u T.1. OH BBIIEPKUBACTCS TOJBKO IIO
BEPTUKAJIA, [0 TOPU3OHTAIM JUIMHA Oepercs mnpou3BoiabHO. Ha cxeme mnoseit
JIOTITYCKOB OTKJIOHEHUS MPOCTABISIOT B MUKPOMETpax. BennurHa 3a30poB U HATSTOB
YKa3bIBAIOTCSI TakKK€ B MHUKpOMETpax. BHyTpHW mojis Jomycka CTaBUTCS OYKBEHHOE

0003HaYCHHE 3aJIaHHOTO Bajia U OTBCPCTHUA.

+46
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g Q H7/
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es
)

Pucynok 18 - Cxema nosied 10myCKOB JIJIsl TOCAIKH C 3a30pOM  (TIpUMED)

[Mocafiky C HATATOM HWCTOJB3YIOTCS MJI CO3JAaHUSI HEMOABMIKHBIX U (MJIH)

HEPA3bEMHBIX B IIPOLECCE IKCIUTYATALMU COCTUHEHUN. J[eTany B TAKUX COESAUHEHUSX
VIEPKUBAKOTCA APYTr OTHOCUTENIBHO JIpyra CWIOW TPEHUS, BO3HUKAIONIEH Ha
KOHTaKTUpyoImuXx MnoepxHocTsax. Harasr N — 310 pasHocTh nuameTpoB Baja M
COEIMHSIEMOr0 C HHUM OTBEPCTHS, MPH YCIOBHH, uTO auameTp O Bama Oosblie

nuametpa D oreepcTusi:

N=d-D,ecin d>D.
Takum 00paszom, Mocajka ¢ rapaHTHPOBAaHHBIM HATArOM oOpa3yercs TOrja,
KOrJla MHHHMMAJIbHO JOMYyCTUMBIA guaMeTp Omin Bama OoJibllle MaKCHMAaJIbHO

nommycTuMoro auameTpa Dmax oTBepcTus.
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Pucynok 19 - Cxema mosneii JOIyCKOB Ui TOCAAKHU C HATSTOM

]_IJUI pacducTa 1nmapaMCeTpoB IMOCAAKH HCO6XOI[I/IMO HAWTH 3HAYCHMS BCPXHCTO U
HWXXHETO IPCACIIbHBIX OTKJIOHCHUM OTBCPCTHUS U Bajla

Tabmuma 13 — @opMyisl 17151 pacyeTa MOCAAKN C HATSITOM

O0o3HaueHue
DopMyJIBI 1JIs pacuera
[TapameTpsl mocaaku apaMeTpoB
napaMeTpoB MOCAIKU
HOCaAKH

HaunGonbmmii pasmep oTBEpCTHS D max D +ES
Haumenpimii pasmep OTBEpCTUS D in D + El
HanGonpmmii pazmep Bana d D +es
Hanmenpimmii pa3mep Bana d min D +ei
Jlomyck oTBEepCTHS Tp D ax — Dmin 1im ES —El
Jlomyck Bajna Ty dox —dpin WK €S —el
HauOonpmmii HaTsr N max d . — Dy W es—El
Haumenbpmii HaTsr Nmin din — Dy WM ei —ES
Honyck Hatsra (mocajkm) TN Nmax = Nmin i T + T

Pucynox 20 - Cxema noJieit JOMyCKOB sl IOCAKKU C HATATOM (IIpUMED)
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[lepexoaHble  MOCAAKH HCIIOJB3YIOTCA TJIA LOECHTPHUPOBAHUA KW TOYHOIO

HO3HHI/IOHI/Ip0BaHI/IH HeTaHeﬁ. B HCpCXOI[HBIX [nocaakax, B 3aBHCHUMOCTH OT
CJIY‘-IEIfIHOFO COOTHOIIICHUiA I[OHYCTI/IMI)IX I[I/IaMCTpOB OTBepCTI/IH U BaJia MOFYT
HOJ'IyLIaTLCH KaK BaBOpLI, TAK W HaTIATU. y HepGXO,I[HBIX [IOoCaao0K HpGI[CJIBHLIG
3HAQUYCHUA 3330pOB U HATATOB HpI/I HpO‘II/IX paBHBIX yCJ'IOBI/IﬂX MHUHHUMAJIBHBI 110
CpaBHeHI/IIO C IIocaakamu C FapaHTI/IPOBaHHBIMI/I 3a30p0M NJIN HATATOM.

7 l
/ | ES
75 [

nonsa AonNycKoB

Nmax
fetl———

| es

O E ' : l
0 nons AOI"IVCKOBM

el

Smax’_!

NN
Q

Pucynok 21 - Cxemsl nosieit 10y CKOB JJ1s1 TEPEXOJHBIX MOCAT0K

Jlns pacdeTa mapaMeTpoB MOCAJIKK HEOOXOAUMO HAWTH 3HAYEHUS BEPXHErO U

HMKHCTO ITPCACIIBHBIX OTKJIOHCHUM OTBCPCTHUA U Bajla

Tabmuna 14 — ®opmysasl 1j1s pacdyeTa IepeXoIHON MO0 CaaKN

O0o3Ha4yeHue
@opmyJIbl 1JIs pacuera
[TapameTpsl mocaaku napameTpoB
apaMeTpoB MOCAIKU
HOCaK1

HauGonbmuit pasmep oTBEpCTHS D 1ax D +ES
Haumenpimii pasmep OTBEpCTUs min D + El
HaunGonpmuii pazmep Baia d oy D +es
Hanmensmmii pamep Baia d i D +el
Joryck oTBepcTHs Tp D ax — Dmin 1im ES—El
Homyck Bana Ty d o —dpmin WK €S —ei
Haunbonpmmuii Hatsar Nmax dax — Dpmin Wm es—El
HauOonpimmii 3a30p S D max — A min 1 ES—ei
JloIyCK NepexoIHOM MOCa KU Tnes) Nmax + Smax 1 Ty + T4
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ITopsiioK BBINOJHEHUSI PA0OThHI:

1. [TocTpouTh CXEMy TOJICH TOITYCKOB.

JI BaJIa:
1) OTn0XUTh OT HYJICBOM JIMHUK BEpXHEE U HUKHEE OTKJIIOHEHHUSI Baja.
2) HanecTn Ha cxeMmy ycIOBHbIE 0003HAUYEHHUS U UX 3HAYCHUS:

a) OTKJIOHEHUS! BEpXHEE U HUIKHEE;

0) AuameTpbl: HOMUHAIbHBIN, MAKCUMAIbHBIA 1 MUHUMAJIbHBII;

B) IOJIE IOITyCKa

Jliig oTBEepCTH:

1) OTn0XUTh OT HYJIEBOM JIMHUM BEPXHEE U HUKHEE OTKJIIOHEHUSI BaJja.
2) HanecTu Ha cxeMmy yCIOBHbIE 0003HAUEHHUS U UX 3HAYCHUS:

a) OTKJIOHEHUS] BEpXHEE U HUIKHEE;

0) IuaMeTpbl: HOMUHAJIbHBIM, MAKCUMAIHHBI 1 MUHUMAJIbHBIN;

B) I0JIE JIOMyCKa

. Onpenenuth XapakTep COeTUHEHUS AeTayel (ocauKy).

. Hanectu Ha cxemy MakCUMaJIbHBIM 1 MUHUMAJIbHBIN 3a30pbI (HATSITH).
. PaccuuraTh nipefienibHbIE pa3Mephl Baja U OTBEPCTHSI.

. Paccuuratsp nomyck Bana.

. PaccuuraTh n0omyck oTBEpCTHS.

. PaccunTaTh BenuurHy 3a30pOB (HATATOB).

. Paccunrate nomyck nocagku

© 0O N O O B W DN

. CnemaTh BBEIBOJ
Bonpocs! miist KOHTpOs
1. Kak omnpenaenuTs THIT IIOCAIKH ?
2. Kak pacrnoJio)eHbl ToJIsl JOIMYCKOB IIPH MTOCAIKE € 3a30pOM?
3. BemmonauTe cxeMy mosieit JOMmycKoB sl mocaaku ¢ HaTaroM npu Npyin= 0

4. Kak pacrnosioKeHbl MoJisi JOMYyCKOB MPU NEPEXOAHON MocaaKe?
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IIpakTuyeckas padora Ne 4.

Tema: Omnpenenenue napaMeTpoB LINOHOYHBIX Na3oB B coorBerctBuu ¢ ['OCT
23360-78.

Heab: PopMUpOBAaHME YMEHHW ONPENEIATh IAapaMeTphl  IIMOHOYHBIX IA30B B
cootBetcTBUM ¢ [OCT 23360-78.

3HAHMA (AKTyaJIM3aIus):

- IIOHATHUSA: IIapaMeTpbl IIIOHKHW, BHJBI IIIIOHOYHOI'O COCIWHEHHUs, KBAJIMTETHI
TOYHOCTH Ha IIMPHHY IIIOHKH, [1a3a Ha BaJly, [1a3a Ha BTYJIKE;

- YCIIOBHOE 0003HAYEHHUE IITIOHKH;

YMEHHUS:

- OIpPENEeNATh MapaMeTpbl IMIMOHOYHBIX Ma30B;

- CTPOMTH CXE€MY MOJIEN JOMYCKOB.
3apanue: OnpeaenuTs napaMeTpol MINOHOYHOTO COEAUHEHHUS.

Texunueckoe oCHANIICHHE:

1. 3amanue (KapTOYKH): TUAMETP Bajla, IJIMHA IITOHKH.

2. CnpaBouHas 1 yueOHasl TuTeparypa.

Teopernueckuii MaTepuaJ:

[[InoHOYHOE COEAMHEHUE — OAWH W3 BUJOB COCIUHEHWI Baja CO BTYJIKOH, B
KOTOPOM HCIOJIb30BaH JIOMOJHUTEIbHBIM KOHCTPYKTUBHBIM 3JeMEHT (IIMOHKA),
NpEeAHA3HAYECHHBIN IS MPEJOTBPAIIEHUSI WX B3aMMHOIO IOBOpoTa. Yare Bcero
IITIOHKA MCIOJB3YEeTCA ISl MEepPeJayu KpPYyTAIIEr0O MOMEHTa B COCIMHEHUM Baja C
3y04aThIM KOJIECOM WJIM CO IMIKHUBOM, HETIOJBMKHBIX TTO OTHOIICHHIO APYT K IPYTY.

[To dhopme mImMOHKH pa3AeIsIIOTCS Ha TPU3MATHYECKHUE, CETMEHTHBIC, KJIMHOBBIE
U TaHreHIuanbHble. CerMEHTHbIE W KJIMHOBBIC IIMOHKH OOBIYHO MCIOJIB3YIOT B
HEMOJABWKHBIX COEAWHEHHSAX. [Ipu3Maruyeckhe WIIMOHKH JAlT BO3MOXKHOCTH

I[MOJIy4aThb KaK IMOABHUIKHBIC, TAK U HCIIOABUIKHBIC COCIUHCHUA.
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Pucynok 22 — DcKku3 MMOHOYHOTO COCTUHEHUS
OcHOBHBIE ~ pa3Mephl,  XapaKTEpPU3YIOLUIUE  MPU3MATHYECKOE  IIMOHOYHOE

COCAMHCHUC, ITOKa3aHbl HA PUCYHKEC.

Pucynok 23 - OcHOBHBIE pa3Mephl COETUHEHUS C MPU3MATUYECKON IITOHKOM:

h — BeicoTa mmonkw; t1 — riryOuna na3a Bana; t2 — rimyOuHa mas3a BTYJIKH;
b — mmpuHa MIMOHKYU ¥ Ma30B BTYJKH; 0 — AHaMETp CONPSKECHUS;
| — mMHa WnoHKKM 1 masa Bana

Pa3mepbl cedyeHMil IIMOHOK W TAa30B CTaHAAPTU30BaHbl W BBIOMPAIOTCS IO
COOTBETCTBYIOIIIMM CTaHJapTaM B 3aBUCHUMOCTM OT JHaMeTpa Baja, a BUJ
IITIOHOYHOTO COEIMHEHHUSI OTpEeIIsieTCs] YCIOBUAMU ero paboTel. B cranmaprax Ha
IINIOHKA HEKOTOPBIX BHUJOB IIPEIyCMOTPEHBbI PAa3HbIC WCIIOIHEHUs, HaIpUMeED,

MNpU3MaTU4CCKHUC IMMIIOHKKW C ABYM:A  3aKpyIJICHHBIMUM  TOpHamMu, C€ OJHHUM
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3aKPYIJICHHBIM TOPLOOM MW € HCE3AKPYIJICHHBIMHU TOpHaMH, CCITMCHTHBLIC IHIIOHKH
«IIOJIHBIC» U CO CPC3aHHBIM KpacM CCIrMCHTA.

CranmapTt ycTaHaBIMBACT CISAYIONINE OIS JOIMYCKOB Pa3MEPOB IIIMOHOK:
mpuHbl b h9;

BbIcOTHI h h9, a ipu BeIcOTE h cBBITIIE 6 MM h11;

Ha JJIMHY IIMOHOK - h14;

Ha JJMHY na3zoB — HI13.

CraHmapToM YCTAaHOBJICHBI TPH BHAA IIMIOHOYHBIX COSAMHEHUHN (HOpMaIbHOE,
CBOOOJIHOE U IIJIOTHOE) U COOTBETCTBYIOIIUE IO JOIMYCKOB IIMPUHBI HITTOHOYHBIX
Ma30B.

CBOOOHOE COENMHEHUE HWCIONB3YIOT ISl OOECTeueHus: HEOTBETCTBEHHBIX
KOHCTPYKIIMM, a Takke Ui TOJBIXKHBIX COCIMHEHHM CO IIMOHOYHBIMU
COCTMHCHUSIMH, PAOOTAIONIMMU KaK HAMpPAaBJISIONINE TPOIOJIBHOTO TEPEMEIICHNUS.
HopwmasbHble MMOHOYHBIE COSAMHEHUS TPUMEHSIOT B OOIBIIIMHCTBE U3/IEIHH, €CITU K
HAM HE TPEabsABISAIOTCS 0coOble  (yHKIMOHANbHBIE TpeOoBaHus. I[limoTHOE
COCIMHCHWE Ha3HAYAIOT JJIs MPEAOTBpAIICHUS OONBIIMX JTUHAMHYECKHX HArPy30K
MpU BBIOOPKE 3a30pOB B COCAMHEHUSX MO HIMPUHE IIMOHKH C yraapamu. Takue
yCIOBHSI paOOTBI BCTPEUAIOTCS B M3JEITHUSAX CO CTAPT-CTOIMHBIMU PEKHMaMHU WM C

YaCThIM PEBEPCUPOBAHUEM HAIIPABIICHUS BPAICHUS BAJIOB.

A
D10/
b H9 ]
ey

ho9 N9 h9 - h9 J

P9 P97

o
Ceododnoe coedunerne Hopmaawbrnoe coedunenue ITromnoe coedunene

IMoas 1ONMYyCKOB Ha ITHPHHY:

[ 1 — wmnoHxkwu;
m — nasa Bajia;
L~~~ — nas3a BTYJIKH

Pucynok 24 — Ilonst 10myCKOB MITTOHOYHOT'O COEAUHEHUS
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ITopsiioK BBINOJHEHUSI PA0OThHI:

1. OnpenenuTh HOMUHAIBHBIC pa3Mephl IMIIOHOYHOT0 coeauHenus b,h,tt; mo
I'OCT 23360 — 78.
2. YCTaHOBHUTH JOIYCKH ISl TOCAJ0YHBIX M HEMOCAAOUYHBIX pa3MepOB IS

YKa3aHHOTO BUJa COEAMHEHHUS (CBOOOHOE, HOPMAJIBHOE, IIJIOTHOE).

— mmonka b — (h9, hll); h—h1l;1-h14;
— ma3 o Bainy b — (H9, N9, P9); |; — H15;
— ma3 1o Brysike b — (D10, Js9, P9).

3. OmpenenuTh MpeAeIbHBIE OTKIOHEHHUS Ha pa3Mephl IMTTOHKH, T1a3a Bajia U 1asa
BTYJIKU. Pe3ynbTaThl 3aHecTu B Tabmuiry 15.

Ta6nuna 15 - [IpenensHble OTKJIOHEHUS HA pa3Mephl MIMOHKH, a3a Baja U ma3a

BTYJIKHU.

OTkIOHEHHE [IInonka [Ta3 Bana [Ta3 BTYynKH
b h | b 4 ty b t

BEPXHEE

HIDKHEE

4. TTocTpouTh CXeMy PacIoJIOKEHHS TI0JIeH JOMYyCKOB MIMTOHOYHOTO COCTMHEHNS .
OTKIIOHEHUS OTBEPCTHS MMPUHUMATH TOTO JKE€ KBAJTUTETA, YTO U y BaJa.
5. Ompenenuthb 3a30pbl (HATSITH) B COSAMHEHHH.
6. OnpenenuTs TUI MOCAKH JIJIsi COETMHEHHUN IITTOHKA-BaJl U MITMOHKA-BTYJIKA.
7. Cnenatb BBIBOJI.
Bomnpocs! st koHTpOs
1. Kakpe KBaquTEThl TOYHOCTH YCTAHABJIMBAIOTCS Ha IIUPUHY IIIIOHKA B
3aBUCUMOCTH OT BH/IA IIIMIOHOYHOTO COSAMHEHUS?
2. Kakve KBanuTeThl TOYHOCTHM YCTAaHABIMBAIOTCS Ha IIUPHUHY I[a3a Ha Baly B
3aBUCUMOCTH OT BH/IA IIIMIOHOYHOTO COSAMHEHUS?
3. Kakue xBamuTeThl TOYHOCTH YCTaHABIMBAIOTCS HA MIMPUHY Ta3a Ha BTYJKE B

3aBUCHUMOCTH OT BHAa IIIIOHOYHOTI'O CO€,I[I/IHGHI/I$[?
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IpakTueckasi padora Ne 5.

Tema: VYcTaHOBJIEHHE COOTBETCTBUSI KauecTBa MPOAYKIHMH YCTAaHOBJICHHBIM
TpeOOBaHUAM U O(POPMIIEHHE COOTBETCTBYIOLIEH JOKYMEHTALINH.

eap: PopMupoBaHUE YMEHHI OIpEAENATh COOTBETCTBUE KayecTBa MPOIYKIUHU
YCTaHOBJICHHBIM TPEOOBaHUSIM U OPOPMIIITH OJaHK cepTU(UKATa COOTBETCTBUS

3HAHUA (AKTyaIM3alus):

- TIOHSTHS: cepruukanus  MPOAYKIIHUH, cepTuPUKaT  COOTBETCTBUA,
ceptudukanus ods3aTeabHas U 100pOBOJIbHAS;

- BHJIbl TEXHUYECKUX PETIAMEHTOB;

- mpaBa U OOA3aHHOCTH 3asBUTEIEH B 00JacTU 00SA3aTEIBLHOTO MOATBEPHKACHUS
COOTBETCTBHUS;

- OTBETCTBEHHOCTh 32 HECOOTBETCTBHE MNPOAYKIMH, IPOLECCOB IPOU3BOJACTBA
(MeTonax) TpeOOBaHUAM TEXHHYECKUX PErJIAMEHTOB;

YMeHHUS:

- pacro3HaBaTh MOJJIMHHOCTh CEpTU(PHUKATA COOTBETCTBUSI.

3aganme: VYCTaHOBUTh COOTBETCTBHE KayecTBa MPOAYKIHMH YCTaHOBJIEHHBIM
TpeboBaHUAM U 0POPMUTH OJIAHK CEPTH(PUKATA COOTBETCTBUS.

Texunueckoe OCHANIICHHE:

1. bnank ceptudukaTa COOTBETCTBUS
2. IlpaBuna 3anosHeHUs cepTUUKAaTa COOTBETCTBUS HA MPOTYKIUIO

IHopsanok BLINOJHEHUS PAOOTHI:

1. UWsyuuts popmy cepTudukata COOTBETCTBUS

2. OcBouTh paBwWIIa 3aMOJHEHUS cepTU(hUKaTa

3. Cnenatb BBIBOJ O JOCTOBEPHOCTH cepTUdUKATA

4. Odopmuth OaHk cepTuUKaTa COOTBETCTBUS B  COOTBETCTBHUH C
TpeOOBaHUSIMU

Bomnpocs! i1t KOHTpos
1. Ha mocTtmxeHnne Kakux Ieei HampaBiieHa cepTUhUKaIHs?
2. Uro Takoe o0s3aTenpHas cepTudukaims?

3. B kakux cimyuasx mpoBOIuTCs 100pOBOJIbHAS cepTUdUKaus?



Kpurtepuu oneHuBaHus1 J1a0OPATOPHBIX M MPAKTUYECKHUX PadoT:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00yYaroIeMycsi 3a padoTy, BHIITOJIHEHHYIO
CaMOCTOSITENIbHO 0€30IIMO0YHO, B TOJHOM OOBEME C YYETOM palMOHAIBHOCTH
BbIOpaHHBIX PEIICHUN;

- OIICHKA «XOPOIIO» BBICTaBIsIETCS 00ydaromeMycs 3a paboTy, BHIIIOJIHEHHYIO
B IIOJIHOM 00BEME C HEI0YETaAMH, UCIIPABIEHHBIMU CAMOCTOSTENBHO MO HABOIAILIUM
BONpOCAM IMPENOJaBaTeIs.

- OLIGHKa «YJOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOydaromiemycs 3a padory,
BBIIIOJIHEHHYIO C HEJJOYE€TaMH, UCIIPABIECHHBIMU C IIOMOIIBIO IIPENIOJABATENS;

- OLIEHKA «HEYJIOBJIETBOPUTEIBHO)» BBICTABIISIETCA OOyvaroumemycs 3a padory,
BBINIOJIHEHHYIO B HE MOJHOM 00beme (MeHee 50% MmpaBUiIbHO BBIMOJIHEHHBIX 33/laHUN

oT 00111eT0 0OBbEeMa paboThI).
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Ipunoscenue A

MunuctepcTBO 00pa3oBaHus U Haykd YensiOnHCKOM obmacTu
I'ocymapctBenHOe OroKeTHOE TTpohecCHOHANBHOE 00pa30BaTENFHOE YUPEKICHIE
«HOxHO-Ypanbcknii rocy1apcTBeHHBIH TeXHMYECKHH KOJIeIAK»

OTYET

0 BBIMOJIHEHUIO JTAOOPATOPHBIX U MPAKTUYECKHUX PabOT
10 y4eOHOU TUCIUILINHE
«MeTpoJsiorusi, CTaHAAPTH3AUMSA U MOATBEPKACHHE COOTBETCTBHUD)

BBIITOJIHNUII

rpyrmnmna

POBEPUIT

Yensaounck, 20



Tabmuua b.1 - BapuanTsl 3a1anuii

[Ipunoxenune b

Pasmepsl Baja

d: dz ds d4 ds L L: L. L3 L4
2896(:%13% 36 r6( i%%ii 45 6 36 r6( 1%%23 28g6(:%"%% 112 h12(_ 56) 20+0,26 68 +0,37 38 js12(+0,125) 20+0,26
286 (5% 3656( 00ns) | 45 .5 | 366(1%%0) | 28 f6( 32 112h14(_o,,) | 20+0,105 | 68 +0,15 38js14(x0,31) | 200,105
28f7( 2% 36t7(1500) |45 g | 3817(150m) | 28F7(00n 112n13(,.,) | 2040165 | 68+023 | 38js12(0,125) | 20+0,165
28h8( _ 033) 36 u7( :%%86% 45+0.31 | 36 u7(:%"%86% 28h8( _ 033) 112h12(_ 46) 20 +£0,26 68 +0,37 38 js14(x0,31) 20 +0,26
28e8( :%,gig 36 57(1%1%383 45 £0,125 | 36 37(:(())"%“512 2868(:%%‘;2 112h14(_q 4;) 20 0,165 | 68 £0,15 38 js13(x0,195) 20 +0,165
28f8( :%ngsg 36 u7( 1‘(’)1%862 45 +0,5 36 u7( :ggzg 28f8( :%,?)ég 112h14(_q 4;) 20+0,26 68 +0,23 38 js14(£0,31) 20+0,26
ggdg(:gv’%gg 36 u8( :%%96% 45 +£0,25 | 36 US(:%,%%% 28d8(2%’,%2§ 112h13(_y5,) 20+0,105 68 +0,37 38 js12(+0,125) | 20+0,105




