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1. COCTAB YYEBHBIX JJUCIUIIJINH, BKIIOYEHHBIX B MIPOI'PAMMY BCTVYIIU-
TEJIbHBIX UCIIBITAHUN B MATUCTPATYPY

1.1. MeTtpouiorus.

1.2. Crannaptusanus u ceptuduKaus.

1.3. ®usnueckue OCHOBBI H3MEPEHUN U 3TAJOHBI.
1.4. KpanumeTtpus.

1.5. Craructuyeckne MeTOIBI B YIPABICHHH Ka4eCTBOM.
2.COJAEP)KAHHUE YYEBHBIX JUCHUIIJIMH

2.1. MetpoJiorus.
ITepeyeHb BOIPOCOB:

1. Tlorpeninoctu usmepenuii. Knaccuduxanus. MeTo bl OLIEHKU.
2. MeTtobl ¥ BUABI U3MEPEHUH.
3. IIpaBoBble OCHOBBI OO€ecTIeueHUsl eTMHCTBA U3MepeHN. OYHKIIMYA METPOIOTAYe-

CKOH CITy>KOBI TIpEANPHATHSI.

IloBepka u kambpoBKa cpe/icTB u3MepeHui. [loBepounbie CXEMBI.
5. O6paboTka MHOTOKPATHBIX H3MEPEHUI.

Kparkas xapakrepucTrKa rocyJapCTBEHHOU cHCTeMBI 0OecliedeHus €IUHCTBA U3
mepennit (I'CIH).

7. Bunel pacupeneneHuil pe3yibTaTOB U3MEPEHUM.

8. IlocTpoeHue HEHTpaIbHBIX KOMITO3UIIMOHHBIX TIAHOB BTOPOTO MOpPsiAKA: OO
BHJI KICXOHOM KBaAPaTUYHONW MOJIEHU, IIOCTPOEHNE CXEMbI U MaTpULIBI I1aHa Ha
IpuMepe IByX(aKTOPHOTo dKCIEPUMEHTA.

9. IlapamMetpsl pactipeae/ieHUH.

10. Ommbku 1-ro 1 2-ro poja mpu oleHKe KauecTBa KOHTPOJIS.

11. Metonuku BeinoigHeHus: uaMmepenuii. Cofiepkanue, NopsI0K aTTeCTallu.

12. i3mepurenbHBIE CUTHATBL U TIOMEXW. Br/Ibl momMeX U MeTobl 00pBOBI C HUMMU.

13. Meronuyeckue, HHCTpYMEHTaIbHbBIE ¥ CyOBEKTUBHbIE MTOTPEITHOCTH H3MEPEHHUH.

14. Ciay4aliHble COCTaBISAIOLINE TOIPEITHOCTH U3MEPEHMS], NX OLICHKA.

15. XapaKTepUCTUKU U3MEPEeHUH (ITPUHITUATI U3MEPEHNH, METOI U3MEPEHUS, PE3YIib-
TaT U3MEPEHUs], OTPELIHOCTh Pe3yJIbTaTa U3MEPEHHUS], TOUHOCTD Pe3yIbTaTa 13-
MepeHus). -

16. IaMeputenbHble onepanuu (BOCIPON3BENEHUE, CPABHEHUE, U3MEPUTENBHOE TIpe-
o0OpazoBaHue, MacIITaAOUPOBaHHE).

17. MecTo MeTpONIOr4eCKO# SKCNEPTU3bl TEXHUIECKOH JIOKYMEHTALMU B IPOU3BO/I-
CTBEHHOM IIpOoLeCCE.

18. Knaccudukarnus nusmepenuii

19. Knaccuduxanus cpeacts uzmepenus (CH).
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PexomMeHI0BaHHASN JHTEpATypa:
AdanaceeB A.A. MeTponorus, CTanjapTH3alys ¥ cepTUdGUKanus: yied. mocobue
/ A.A. Adanackes, C.H. I'marones besropoa: nzg—so bI'TV, 2012. — 290 c..

. AdanacreB A.A. OGuias Teopus uzmepenuii: Yue6.-MeTou4ecKuil koMmmekc ./

A.A. Adanacses — benropox: uzn-so bI'TY, 2010. -291 ¢ -
Muikun U.®. Teopetnueckas merponorus. M.: Msn-so crangapros, 1990 — 492 c.
borrron V. KapMaHHEIH cripaBoYHKMK MHXKeHepa-MeTposora.—M.:  M3garesbckuii
Jaom "Jlomaka - XXI", 2002. — 384 ¢..

3akon Poccutickoit ®enepaunu «O6 obecrneueHUH eTMHCTBA W3MepeHuin». M.:

1993. |
1.2. Cranpaprusanus 1 ceprudpuKanus.

Ilepedens BOIIPOCOB:
[IpuHLMIBI CTaHAQPTU3ALIUH. :
IToHsiTHE 0 MaTeMaTHYECKOM MoAen 00hEKTa, peillaeMble €10 3a1auu. IlonsTre
O MOBEPXHOCTU OTKITHMKA U (PAaKTOPHOM MPOCTPAHCTBE. Y PaBHEHHUE PEIPECCUH.
Conepxkanre ¥ MPUMEHEHHE TEXHUYECKUX PErIIaMEeHTOB.
Kareropuu crangapToB.
MexnynapogHas opranuzanus o cragaapruzamuu (MCO).
HudopmanmonHoe obecrieueHue B 00JacTH cTaniapTuszatuu B PO.
Obuiepoccutickue KijacCHPUKaTOPHI.
HayuHble 0CHOBBI pa3pabOTKH CTaHIAPTOB.
I[TocTpoeHne MaTPULBI IIaHUPOBAHUS IBYX(DAKTOPHOI'O IKCIIEPUMEHTA C HCKO-
MOW JINHEHHOM MOJEJIBIO.
Ilenu u 3a/1a4u cTaHIAPTU3AINH.
Ponb cTangapTH3aliiy B OpraHM3aIiy IPOU3BOJICTBA, B 00eCcIeUeH!N Ka4yecTsa
IIPOAYKIIMH U KOHKYPEHTOCTIOCOOHOCTH HA MUPOBOM PBIHKE.
3aKOHO/ATENbHBIE 1 HOPMATHUBHBIE OCHOBBI CTaHIapTH3ALINH.
CranzapTHeie npaBuiia OLEHOK W JIOBEPUTENBHbIX IPaHul] IS IlapaMeTpOB
HOPMAJILHOTO pacnupeicIcHu. '
CrangapThl opranusaluii. -
MesxkiyHapoiHbIe CTaHAAPTHl B CUCTEMaxX 10 00eCeUeHUIO KauecTBa MPoayK-
AJITOPUTM COCTABIIEHMS METOUKH BBITOJIHEHNS n3Mepennii (MBI).

- Kommuieke 0KyMEHTOB ¥ CIIpaBOYHBIX MATEPUATIOB i ITPOBEACHHUS METPOJIO-
rudeckom skcreptussl (MO). '
Oxapakrepusyiite obsacts npuMenenns crangapTos MCO cepun 9000 u nx
pOJIb B 00ECTIEUeHNH KayecTBa PO yKITHU

MexrocynapctBennniii craaapt ['OCT 8.010-99 «MeToauKy BBIIOTHEHHUS
U3MEPECHUI».
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MecTo MeTpOIOTHUeCKON SKCTIePTU3bI TeXHUUECKON JOKYMEHTALIMY B [IPOU3-
BOJICTBEHHOM TIpoOIlecce. |

Cepruduxarus 1 opsioK ee MpoBeIeHUS.

Cxewmbl cepruduxanuu B PO.

. OCHOBHBIE 3Tambl cepTU(DUKAIINKA CUCTEM KadyecTBa.

PexomengoBaHHas quTEpaTypa:

. AdanaceeB A.A. Metpoorus, CTaHIAPTU3AIMS U CepTUDUKAIHSL: yued. mocodue

/ A.A. Adanacees, C.H. I'marones benaropon: uzn—so bI'TY, 2012. — 290 c..
KpsutoBa I'.JI. OcHOBBI cepTH(PHMKALIUMK, CTAHAAPTU3AIMH, METPOJIOTHA. Y UeOHUK
17s By30B. - M.: IOHUTU -TAHA. 2000. - 711 c.

. JInupu U.M. OcHOBBI CTaHIaPTU3ALMHA, METPOJIOTHH U CepTUGUKALIUU: Y UeOHHUK

IUIs By30B.: 0-€ u3/l.: ucnp. u jom. - M.: FOpaiit. 2005.—- 268 c.

SA6nonckuit O.I1. OcHoBbl cranmapTtusanuu: yued. mocodbue / O.I1. f6moHckuid,
B.A. UBanoBa. — M.: Jloroc, 2006. — 192 c.

3akon Poccniickoit ®enepanun ot 27.12.2002 N 184-03 (pen. ot 22.12.2014) "O
TEXHUYECKOM peryiiupoBanuu'». M.: 2015.

1.3. ®u3uyeckue OCHOBBI U3MEPEeHH I M 3TAJTOHBI.
IlepeyeHb BOIPOCOB:
Oranonnas 6asa I'CH Poccuiickoit ®enepanun.
PazmepHoctu huzudeckux eIUHHIIL.
OcHOBBI TEOPUH Pa3MEPHOCTH.

B =

OcHoBHBIE MpeCTaBIeHUS] 00 M3MEPUTEIBHBIX (GU3UKO-TEXHUIECKUX I DeK-
Tax.

)]

Oo01mue npeacraBienus o GU3NUECKON KapTUHE MUDA.
PexomenoBaHHad JUTEpaTypa:

. AdanacbeB A.A. Ousnueckue OCHOBHI M3MepeHwmii: yaeoHuk / A.A. AdaHackes,

A.A. Toronun, A.I'. Cxuptnamze. — M.: U1 «Axagemusi», 2010. — 240 c.

Panre I'.I': Metoauka u cpenctsa m3MmepeHuit - M.: Beicias mikosa, 2003, —
350 c. '

. Knaaccen K.b.: OcHOBBI uaMepeHuii. IEKTPOHHBIE METOJIbI U MPUOOPHL B U3Me-

putenpHOU TexHuke — M.: "Iloctmapket”. 2000. 352 c.

. Tpodumosa T.1. Kypc pusuku: yue6. mocobue mis By3os / T.M.Tpopumosa M.:

Beicm. mik. 2009. — 541 c.

. Mancypos A .H. ®usuueckas kapruHa mupa: yueOHuK / A.H. Mancypos. — M.:

Hpoda, 2008. — 270 c.
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1.4. KBanumerpus.

Ilepeuensb BONPOCOB:
Ksaymmerpus. OcHOBHbBIE TTOKa3aTe/d Ka4ecTBa MIPOIyKIHH U IIPOLIECCa.
[Ipencrasienue o kauecTne
3anayy yrnpapieHUs KaueCTBOM ' -
Llens ynpaBiieHUs] Ka4€CTBOM
Cnupanp xauecTBa
Mertoab! oOecrieueHns Ka4ecTBa
DKCIepTHBIA METOJ] OLIEHKH YPOBHS KadeCcTBa MPOAYKLUY.
KonTposns kauecTra
Metoap! aHanu3a KayecTa

10. MeTons! obecrieueHust KauecTBa
11. Posib cTrannapTu3anmum B ypaBiIeHHU Ka4eCTBOM
12. KonTpoisibHasi Kapta IJIsi KOJMYECTBEHHBIX IOKazaTesiell KadecTBa. Ilopsaok

pa3paborku.

13. O6GecrieyeHue KadyecTBa B CUCTEME MEHEDKMEHTA KauecTBa.

14. KontposbHas kaprta i albTepHATHBHBIX MOKa3aTeseit kadectsa. [opsagox pas-

paboTKH.

Pexomen/10BaHHAs JIuTEpaTypa:

1. ®omun B.H. Ksanumerpusi. Ypasienne kauectsoM. CepTuduxanus. - M.:
OKMOC, 2000. - 320c.

2. Cranjgaprtusaiiys ¥ ypasieHue KauecTBoM. Y4e6./mof pea. mpod. llIsannapa
B.A.,- M.: IOHHWTA-JIAHA, 1999.-487c.

3. Oxpenunos B.B. Yrpasienue xauectsom: Yueb. - M.: OAO Dxronomuka, 1998. —
210 c.

4. 1'uccun B.U. Ynpasienue kauecTBOM HpOJIYKLII/II/I: VuebHoe nocodbue.— Poctos

H/[1.: ®enuxc, 2000. — 256 c.

5. Maszyp N.HU. Ynpaienue kauecTBOM: qu6Hoe noco6He / .M. Mazyp, B. /1.

HTanupo. TTon pen.. Masypa. — Beicm. mik., 2003.-334 c.

1.5. CraTucTnyeckue MeToAbI B yNPABJIeHHH KayeCTBOM.
) ’ ITepeuens BOIpPOCOB:
Ilpy MHOTOKpaTHOM M3MEPEHHH MOCTOSIHHOIO HAMpsDKEHHs] V IIOIYYEHBl 3HaYe-
uus B B: 14,2; 13,8; 14,0; 14,8; 13,9; 14,1; 14,5; 14,3. Yka3aTe 10BepUTEIbHBIE
I'PaHUIbl UCTHHHOTO 3HAYCHUS HANpsbKeHUs: ¢ BepositHocThio P = 0,99 (t, =
3,499).

Ilpu mHOrokpatHOoM m3MmepeHuu cuiibl F mosydensl 3HadeHus B H: 263; 268;

- 273; 265; 267; 261; 266; 264; 267;. YKa3zaTb JOBepUTEIbHbIE IPAHUIII HCTHH-

HOTO 3Ha4Y€HUsl CUITbI ¢ BepoaTHocThio P= 0,90 (t, = 1,86).
Ji onpefiesieHns CUITbI HHEPIIMKM U3Mepsuiack Macca Teqaa m = 100+0,1 kr u yc-

kopenue a = 2+0,05 m/c’, F = m-a. Uemy pasHa npeJiesbHasi NOrPeLHOCTh U3-
MEpPEeHUS CUJIBI?
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Ilpu MHOTOKpaTHOM M3MepeHun cunbl F nomydenst 3Hadenws B H: 403; 408;
410; 405; 406; 398; 406; 404. YkazaTb JOBEpHUTEIbHbIC T'PAHULBl UCTUHHOIO
3HAYEHWsI CHIIbL ¢ BepoaTHocThio P = 0,95 (t, = 2,365).

IIpy MHOTrOKpaTHOM W3MEPEHWH BJIAXHOCTH BO3AyXa MONYHEHBI 3HA4YEHHS: 65;
64; 66; 65; 63; 64; 66; 67. YKazaTh TOBEpPUTEJIbHbBIE I'PAHHUIBEI HCTHHHOIO 3HaYe-
HUsI BIKHOCTH B %o ¢ BeposTHOCThiO P= 0,928 (1, = 2,16).

IIpy ucnblTaHuK MaTepwalia Ha PACTSHKEHHE W3MEPEHUEM TI0JTy4eHb! 3HAYCHHUS
cunel I =903 H u nuametpa crepxas d = 10 mm. CpenHne KBajpaTU4HbIE OT-
KJIOHEHHS IOTPEITHOCTH M3MEpPEHUs dTHX NapamMeTpoB paBHbl: oF = 5 H, 64 =
0,05 MM. VYkazarb joBepuTesbHBIC WHTEPBAJbI I UCTUHHOTO 3HAYEHHUs! Ha-
TIPSUKEHUsT pacTshKeHus ¢ BepositHocThio P = 0,95 (t,. = 1,96,), eciu mpenen
NPOYHOCTH ompejensiercs o (GopMyine o, = 4F/nd’. 3Hadenue IOTPEITHOCTH
MOXKHO OKPYTJIUTE /10 OJIHOM 3Hadamnie nudpsol.

7. Koadpbuuument tpenus onpenensiercs no- popmyne Ky, - Fyp, /Fy. M3Mepenuem
noJjiydeHbl 3nadenus £, =50 = 0,5 H, Fy = 1000+ 10 H. Pesynsrat ornpenerne-
HUs KO3 UIIMeHTa TpEeHHS CcleyeT 3alrcarh B CTaHAapTHOH Gopme.

8. I'lpu BbIOOpe cpencTBa W3MepeHUs T KOHTPOJS (PacoBaHHOM IPOIYKIIMH
Maccon 0,5+0,02 kr npenen AONycKaeMOW IMOTPEHIHOCTH PaBEH OJHOMY W3
npeacrasaeHabix: 0,02 kr; 0,04 kr; 0,002 kr; 0,01 xr.

9. DnexTpudeckas MOIIHOCTH P ompejeNiseTcst 1Mo pe3yibTataM H3MEepeHud na-
nenus Hanpsokenust U =240 + 3 B u cunbi Toka [ = 5 + 0,1 A. MoiHocTs on-
penensercs o ¢popmysie P = U - I. Onpenenuts npefe/ibHble IPAHUIIBL HC-

TUHHOI'O 3HAUEHUS] MOIIHOCTHU U MpeAcTaBUTh B hopme (X < P<X)).

10. Amnepmetp ¢ npenenamu usmepenui 0 ... 10 A moxasweiBaet §8A. Ilorpem-
HOCTb M3MEpPEeHus! OT IOAKIIOYeHHs amiepMmerpa coctasisier A = —0,2 A.
CpenHee KBagpaTUdecKoe OTKIOHECHUE TIOKa3zanui npudopa pasHo o, =0,3 A.
VYKaszaTp NOBepUTEIbHBIC TPAHHUIIBI UCTUHHOTO 3HAUYCHUS HU3MEPAEMON CHIIBL
TOKa B 1ielH ¢ BeposTHOCcThIo P = 0,9544 (t, = 2).

11. Pe3ynbratel MHOTOKPAaTHOTO U3MEpEeHMsI TBEpJOCTU Marepuaia AeTajd IIo

. mkaine Poxsesnia pasubl: 32; 33; 35; 32; 34. Cucremaruyeckas NOrpelIHOCTh
coctasisieT (—1HRC). Onpeienuts pe3yabTaT U3MepeHus PU JOBEPUTEIbHON
BepositHocTu P = 0,95 n ko> duunente pucka t, = 2,8 JUId Yuclia creneHeH
cBobozbl k = 4. Pesynerar npeacraButh B hopme X £ 05X,

12. Tlpu nizaHe n = 7 MHOTOKPATHBIX W3MEPEHUN BEJMYMHBI L MOJNyYeH ClIeyIo-
i pesynbrar: L = (154,785 + 0,005) mM. OueHnTh BEpOATHOCTh TOTO, YTO
WCTHHHOE 3HAYeHHe BEIMYMHE L OT/IMYaeTcs OT CPefHero apu(MeTHIECKOTo
cemMM HaBOmosieHMH He Ooree, yeM Ha 0,01 MM npu ycoBuu. 4TO pacipesesne-
HUE Pe3y/IbTAaTOB U3MCEPEHUM MOJYMHAETCS HOPMajbHOMY 3aKOHY. PesynbpraT
3aI1MCaTh B CTAHAAPTHOM BHUJE.




13.1lpu aecsTy M3MepeHM JITMHBI TOJXYYeHBI pe3yibTaThl (MM):358,59; 358,58;
358,55; 358,53; 358,51; 358,49; 358,48; 358,46; 358,45; 358,42. Onpenenuts
U TIPEJCTAaBUTh B CTAHJAPTHOM (hopMe pe3ysibTaThl U3MEPEHUM.

14. HaiiTu noBepUTENbHYIO TpaHUIly MOTPEIIHOCTH pe3yibTaTa U3MEPEHUN HJIH-
Hel L = 154,785 MM nipu foBepuTenbHOR BepostHocT P = 95%. Uucno na-
ONMroJieHUH ceMb, TOUedHas ONEHKa CPeJHEro KBaJpaTudecKoro COCTaBISAET
S,=7=0.005 mm.

15. Pe3ynbrarhl MHOTOKPAaTHOTO M3MEPEHMs] TBEPAOCTU MaTepuasna HETalId II0
mkane bpunens pasubl: 230; 235; 240; 250; 245. Cucremarudeckas norper-
HOCTh cocTtaBnser (—SHB). Onpenenuts pe3yiapTaT U3MepeHUs IIPU JTOBEPHU-.
TeNbHON BeposATHOocTH P = 0,95 u xosddunuenrte pucka t, = 2,8 1 guncna
crenieHeil cBo0opI kK = 4. Pesynbrar npeactaButh B hopme X; < O<X,.

16.IIpu MHOTOKpPAaTHOM U3MEPEHUH MOCTOSIHHOTO HAMPsHKeHUs V MogydYeHs! 3Ha-
yenus B B: 14,3; 13,8;14,2; 14,6; 13,7; 14,1; 14,4; 14,3. Yka3zarb 1OBEPUTEII-
HbIE [PAHUIIBl UCTUHHOTO 3HAYSHUST HAPSOKEHUS ¢ BeposTHOCTEIO P = 0,99 (7,
= 3,499). ‘

17.11pu MHOTOKpaTHOM M3MEpEHUU CUITbI F noy4eHs! 3HaueHus B H: 263; 269;
273; 265; 268; 261; 268; 264; 265;. YKa3aTh 10BepUTEIbHbIE TPAaHUIIBI UCTHH-
HOI'0 3Ha4eHHs CHUJIBI ¢ BeposaTHOCTEIO P = 0,90 (t, = 1,86).

18. 14 onpenenenus cuiibl HHEPLUWHU U3Mepsiiach Macca Tena m = 100+0,1 xr u
yckopenne a = 2+0,05 m/c’, F =m-a. Yemy paBHa peJIeNbHAS MOTpell-
HOCTb U3MEPEHUS CUITBI?

19.11pr MHOrOKpaTHOM U3MepeHUU CUJIBI F monydensl 3HadeHus B H: 404; 405;
409; 405; 407; 399; 406; 404. Yka3aTh JOBepHUTEIbHbIC IPAHUIIBI NCTUHHOIO
3HAYEHHs CUIIBI ¢ BeposaTHocThIO P = 0,95 (7, = 2,365).

20.11py MHOrOKpaTHOM W3MEPEHUH BIKHOCTH BO3/AyXa MOJIyYeHbl 3HaYeHUs: 67,
64; 66; 65; 67; 61; 66; 62. YKa3zaTh TOBepUTEIIbHBIC PaHUL[BI HICTUHHOIO 3Ha-
YeHus BIaXKHOCTH B % ¢ BepositHocTBIO P = 0,928 (t, = 2,16).

PexoMeHn10BaHHasA JiUTEpaTypa:

1. Iumxur M.@. Teoperuueckas merponorus. M.: M3n-Bo cranaaptos, 1990 -
492 c. ‘

2. I'mypman B.E. Teopus BeposiTHOCTEH U MaTeMaTwdeckas CTATHCTHKA: YueO.
nocobue st By30B. — 8-¢ 3., crep. — M.: Beicmr. mik. 2002. — 479 c.

3. Tropun FO.H., MakapoB A.A. Ananuz nanuex Ha kommeiotepe / [lox pexn. B.O.
®urypuosa. — 3-e usg., nepepad. u non. — M.: MHOPA-M, 2003. — 544 c.

4. boposukos B. STATISTICA. HMckyccTBo aHanm3a JAaHHBIX Ha KOMIIBIOTEPE:
Jiis npodeccnonanos. 2-e u3a. — CII6.: Turep, 2003. — 683 c.
5. Kynauges A.I1. [lonHnoe coOpanue counHeHuii B Tpex Tomax. Tom. 1.

- Merons! u cpenctBa aHanu3a nanHbix B cpene Windows. STADIA. Uzn. 3-e,
nepepad. u pon. — M.: Undopmaruka u komnbsrotepsl, 1999. — 341 c.



