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1. COCTAB YYEBHBIX JUCHUIIVIUH, BKIIOYEHHBIX B I[TPOI'PAMMY BCTYIIU-
TEJIbHBIX UCIIBITAHUN B MATUCTPATYPY

1.1. MeTpoJorus.

1.2. Cranmaptuzanus u cepTudukarus.

1.3. ®u3nyeckue OCHOBBI U3MEPEHHUM U ATATIOHBI.

1.4. KBanumeTtpus.

1.5. CtaTucTHYECKUE METOJIBI B YIIPABIECHNUN Ka4€CTBOM.

2.COAEPXXAHUE YUEBHBIX JTUCHUIIJIMH

2.1. MeTtpoJaorus.
[lepeueHb BOPOCOB:
1. Torpemnoctu udmepennii. Knaccudukanus. Metoasl OLIEHKH.

2. Metonsl 1 BUIBI U3MEPEHUN.

3. IIpaBoBble OCHOBBI OO€CTIEUEHUS €AUHCTBA U3MEpEeHH. DYHKIIUHU METPOJIOTHY E-
CKOM CITyOBbI IPEANPUATHSL.

4. TloBepka u kanuOpoBKa cpeAcTB u3MepeHuil. [loBepouHbie CXEMBI.

5. O6paboTka MHOTOKPAaTHBIX U3MEPEHU.

6. KpaTkas xapakrepucTrka rocyJJapCTBEHHON CUCTEMbI 00€CTIEUEHHsI €TMHCTBA U3-
mepenuit (I'CH).

7. Bunpl pacnpeneneHuil pe3ynbTaToB U3MEPEHU.

8. IlocTpoeHue LHEeHTpaIbHBIX KOMIIO3ULIMOHHBIX IJIAHOB BTOPOTO MOPsIIKa: OOUIUI
BHJI ICXOAHOM KBAIPATUYHON MOJEIH, IOCTPOEHNUE CXEMBI 1 MATPHULIBI IIJIaHA Ha
npuMepe IByX(aKkTOPHOTO SKCIIEPUMEHTA.

9. Ilapametpsl pacrpeaeeHuH.

10. Omu6ku 1-ro u 2-T0 poja npu OIEHKE KauecTBa KOHTPOJISL.

11. MeTtoauku BBITONHEHUA n3MepeHnid. Coneprkanue, MOpsAIOK aTTECTALUH.

12. U3mepuTeNbHbIE CUTHAIIBI U IOMEXHU. Bubpl moMex u MeToibl 00pbObl C HUMH.

13. MeTonuueckue, MHCTPyMEHTaJIbHbIE U CYyOBEKTUBHBIEC MOTPEIIHOCTH U3MEPEHUH.

14. CnyyaliHble COCTaBIISIFOLIME MMOTPEIIHOCTH U3MEPEHHUS], X OLICHKA.

15. XapakTepucTUKU U3MEPEHUN (IPUHIUIT U3MEPEHU, METO]T U3MEPEHUS, PE3YIIb-
TaT U3MEPEHUs, TOTPELIHOCTD PE3YJbTaTa U3MEPEHUS, TOUHOCTh pe3yJIbTaTa 13-
MEpEHHS).

16. I3mepuTenbHbIE onepanuu (BOCIPOU3BENCHNE, CPABHEHNUE, U3MEPUTEIBLHOE Mpe-
oOpa3oBaHue, MACIITAOUPOBAHHUE).

17.MecTo METpOJIOrM4eCKOM dKCIIEPTU3bl TEXHUYECKON TOKYMEHTALUH B IIPOU3BOI-
CTBEHHOM IIpoLiecce.

18. Knaccudukarust u3mepeHuii

19. Knaccuduxkanus cpencts uzmepenus (CH).



PexomenioBaHHas uTepaTypa:

. AdanacreB A.A. MeTtposorusi, cTaHAapTU3aIM U cepTuduKanus: yued. mocodue
/ A.A. Adanacees, C.H. I'nmarones benropox: uzn—so bI'TY, 2012. — 290 c..

AdanacseB A.A. OOmas Teopusi U3MepeHuil: Y4ueod.-MeToqUUeCKUil KOMILIEKC ./
A.A. AdanaceeB — benropon: uzn-so bI'TY, 2010. —291 ¢
Mumkun U.@. Teopetnueckas metponorusi. M.: 3a-Bo ctangaptos, 1990 — 492 c.
bonron Y. KapmanHslil cipaBOYHUK HHXKEHEpa-meTposora.—M.:  M3narensckui
oM "lomaka - XXI", 2002. — 384 c..
3akoH Poccuiickoit ®denepanun «O06 obecrnieueHUH €IUHCTBA U3MEpeHUi». M.:
1993.
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1.2. Ctanpapruzanus u cepTupuranms.
IlepeueHb BOIPOCOB:

[IpyHIMIBI CTAHAAPTU3ALINH.

[TonaTre 0 MaTeMaTUYECKOM MOJIeNId 00BbEKTa, pertaeMble ero 3agaun. [lonstue
O MOBEPXHOCTU OTKJIMKA U ()aKTOPHOM MPOCTPAHCTBE. Y pABHEHHE PETPECCHUMU.
CopeprkaHre ¥ TPUMEHEHUE TEXHUYECKUX PETJIAMEHTOB.

Kareropuu craniapros.

MexnayHnaponnas opranusaius o cranaaptuzanuu (MCO).

NudopmarnmonHoe obecrneuenne B oonactu cranaaptusanuu B PO.
Ob6mepoccuiickue KiaccuuKaTopsl.

Hayunbie 0CHOBBI pa3pabOTKH CTaHIapTOB.

[TocTpoenue MaTpHIlbl TTIAHUPOBAHUS IBYX(AKTOPHOTO SKCIIEPUMEHTA C UCKO-
MOU JTMHEWNHON MOJIEIBIO.

[enu u 3a7a4n cTaHJAPTU3ALIUU.

Ponb crannapTuzanyu B Opranu3alyy Mpou3BOACTBA, B 00ECIIEYEHUN KauecTBa
NPOIYKIUU U KOHKYPEHTOCIIOCOOHOCTH HA MUPOBOM PBIHKE.
3akoHO/IaTebHbIE U HOPMATUBHBIE OCHOBBI CTaHIAPTU3ALIMH.

CranpgapTHbI€ MTpaBuiia OLIEHOK U JJOBEPUTEIbHBIX TPAHUI] 7151 TapaMeTPOB
HOPMAJIBHOTO pacipeieeHusI.

CranmapThl OpraHu3aluu.

MextyHapoiHbIe CTaHAApThl B CUCTEMAX MO 00ECTIEUeHUIO KayecTBa POy K-
1107078

AJITOPUTM COCTaBJIEHUS METOJIUKH BbITIOTHEHUS u3Mepenuit (MBU).
Komrmuieke TOKyMEHTOB M CIPaBOYHBIX MAaTEPUAIIOB JJIsl TPOBEAECHUS METPOJIO-

rudeckom skcnepTussl (MD).
Oxapaxkrtepusyite oodaactb npuMmeHeHus crangaptoB MCO cepuu 9000 u ux

poJib B 0O€CIIEeYEeHUN KaueCcTBa MPOTYKIIUU
MexrocynapcrBennbiii ctanaapt ['OCT 8.010-99 «Metoauky BbIIOJIHEHHUS
U3MEPEHUI.
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MecTo METpONIOrNYECKON DKCIIEPTU3BI TEXHUYECKOU TOKYMEHTALMHU B IIPOU3-
BOJICTBEHHOM IIPOLIECCE.

CepTuduxanus 1 nNopsIoK €€ NpoBEACHHUS.

Cxewmsl ceptudukarnuu B PO.

OCHOBHBIE 3TaIlbl CEPTUPHUKAIIUU CHCTEM KauecTBa.

PexoMengoBaHHAasI JIuTEpaTypa:
AdanaceeB A.A. MeTpoorus, cTaHAapTU3alus U cepTudukanus: yuaed. mocodue
/ A.A. Adanacees, C.H. I'nmarones benropoa: uzn—so bI'TY, 2012. — 290 c..
Kpoutosa I'.JI. OcHoBBI cepTudUKaIy, CTaHIapTU3aALUNA, METPOJIOTUU. Y UeOHUK
115 By30B. - M.: KOHUTU -JIAHA. 2000. — 711 c.
JInpun .M. OcHOBBI cTaHIapTU3ALUU, METPOJIOTHUHU U CEpTUPUKALUU: Y UCOHUK
IU1s1 BY30B.: 6-¢ u3.: ucnp. u aomn. - M.: FOpaiit. 2005.— 268 c.
A6nouckuii O.I1. OcHoBbl cTaHnapTuzanuu: yued. mocodue / O.I1. SA6noHckui,
B.A. UBanoBa. — M.: Jloroc, 2006. — 192 c.
3akoH Poccuiickoit @eaepanuu ot 27.12.2002 N 184-D3 (pen. ot 22.12.2014) "O
TEXHUYECKOM perynupoBanuu». M.: 2015.

1.3. ®u3n4yeckne OCHOBBI M3MEPEHUI U ITATOHBI.
IIepeduenp BOIPOCOB:
Oranonnas 6a3a 'CU Poccuiickoii denepanun.
Pa3mepHocTy (pU3NUECKUX €IUHHII.
OCHOBBI TEOPUH PA3MEPHOCTH.
OcHOBHBIE NPEACTaBICHUS 00 U3MEPUTENBHBIX (PU3NKO-TEXHUUYECKUX dPPeK-
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OO6mue npeacTaBiaeHUs 0 PU3NYECKON KapTHHE MUpA.
PexoMengoBaHHasi iuTeparypa:

AdanacreB A.A. ®uszndeckue OCHOBBI m3MepeHuil: yueOHuk / A.A. Adanacnes,
A.A. Iloronun, A.I'. Cxuptnaaze. — M.: ULl «Axanemusi», 2010. — 240 c.

PanneB I'.I': Meronuka u cpencrtsa usmepenuit - M.: Beicmias mkona, 2003. —
350 c.

Knaaccen K.B.: OcHOBBI U3MepeHHil. DIEKTPOHHBIE METObI U MTPUOOPHI B U3MeE-
putenbHOM TexHuke — M.: "[Toctmapxket”. 2000. 352 c.

Tpodumona T.U. Kypc ¢pusuku: yued. nocodbue nns By3oB / T.M.Tpodumosa M.:
Beicur. mk. 2009. — 541 c.

MancypoB A.H. ®usnueckas kaptuHa mupa: yueonuk / A.H. Mancypos. — M.:
Hpoda, 2008. — 270 c.
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1.4. Kpaaumerpus.
IlepeueHnb BOpOCOB:

KBanumertpusi. OCHOBHBIE TTOKa3aTENU KauecTBa MPOAYKIIMHU U MPOIIEcca.

[IpencraBieHue o kauecTse

3aauy ynpaBJIeHHAs Ka4eCTBOM

[{enb ynpaBieHus: Ka4eCTBOM

Crnnpaiip KauecTBa

MeTtob1 0OecrieueHus KauecTBa

OKCHEPTHBIM METOJI OLICHKU YPOBH KaueCcTBa MPOAYKIUH.
KonTtpons xauectBa

. MeToapl aHajM3a KauecTBa

10 MeTtonbl oOecrieueHus: KauecTBa

11. Ponb cTaHapTU3aluy B yIPaBICHUN KaYECTBOM

12. KoHuTponpHas KapTa AJisi KOJUYECTBEHHBIX IMOKaszaTenell kaudecTBa. [lopsmox

pa3paboTKH.

CoNoaRrwDd -

13. OOecneueHure KauecTBa B CUCTEME MEHEIPKMEHTA KauecTBa.
14. KonTpomnpHas KapTa Uil albTepPHATUBHBIX MOKa3aTenei kauectBa. [lopsaok pas-
paboTKH.
PexomenaoBanHas JiuTepaTrypa:

1. ®omun B.H. KBanumerpus. Ynpasnenue kauectBoM. Ceptudukanus. - M.:
OKMOC, 2000. - 320c.

2. CranpmapTu3aiys ¥ yIupaBlieHHe KadecTBoM. Yue0./mox pex. npod. [lIBanmapa
B.A.,- M.: OHUTA-JIAHA, 1999.-487c.

3. Oxpenunor B.B. Ympasnenue kauectBom: Yueb. - M.: OAO DkoHomuka, 1998. —
210 c.

4. Tuccun B.W. Ynpasienue kauecTBOM NMPOAyKIHH: Y4ueOHoe mocobue.— PocToB
u//1.: ®enukc, 2000. — 256 c.

5. Maszyp N.M. Ynpasnenue kauectBoM: YuebHoe nocodue / U.W. Mazyp, B./I.
[Tanupo. [Tox pexn.. Masypa. — Beicur. mik., 2003.-334 c.

1.5. CraTtucTuyeckue MeToAbl B yIIPABJICHHH KAa4eCTBOM.
IIepedyenp BOIPOCOB:

1. IIpu MHOrOKpaTHOM M3MEPEHHUH MOCTOSHHOIO HANpPsKeHUs V MOJydeHbl 3Haue-
Hus B B: 14,2; 13,8; 14,0; 14,8; 13,9; 14,1; 14,5; 14,3. Yka3ats 10BEpUTEIbHbBIC
I'PaHUIbl HCTHHHOTO 3HAYEHUs HAIpPsKEHHs ¢ BeposTHOCThIO P = 0,99 (t, =
3,499).

2. Ilpu mMHOTOKpaTHOM H3MepeHuu cuibl F momydensr 3Hauenus B H: 263; 268;
273; 265; 267; 261; 266; 264; 267;. Yka3zaTb J10BEpUTEIbHbIC TPAHUIBI HCTUH-
HOT'O 3Hau€HUs CUIIBI ¢ BeposiTHocThio P= 0,90 (t, = 1,86).

3. Jlns onpenesieHus CUJTbl MHEPIIUU u3Mepsiiach Macca Teina m = 100+0,1 kr u yc-
kopenue a = 240,05 m/c’, F = m-a. Yemy paBHa npenenbHas MOrpeiHoCTb U3-
MEpEHUS CUIIbI?



[Ipu mMHOrOoKpaTHOM HM3MepeHHH cuiibl F monyuyensl 3Hauenus B H: 403; 408;
410; 405; 406; 398; 406; 404. Yka3zaTh nOoBepUTEIbHbIC I'PAaHHUIIBI UCTUHHOTO
3Ha4YEHHs CUIIBI C BepossTHOCThIO P = 0,95 (t, = 2,365).

[Ipn MHOTOKpAaTHOM M3MEPEHHUM BIXKHOCTH BO3JyXa IMOJYYEHbI 3HAUCHUS: 65;
64; 66; 65; 63; 64; 66; 67. Yka3zarh JOBEPUTEIbHBIE T'PAHUII HCTUHHOTO 3HAYe-
HHS BIQXXHOCTH B % ¢ BepositHOCTBIO P= 0,928 (t, = 2,16).

[Ipu ucnbpiTaHUU MaTepHUaia Ha PACTSHKEHUE U3MEPEHUEM IOIYYEHbl 3HAYEHUS
cuibl F = 903 H u nuamerpa crepxkus d = 10 mm. CpenHue KBagpaTUIHbIE OT-
KJIOHEHHSI TOTPEITHOCTH U3MEPEHHUsI 3TUX MapamMeTpoB paBHbL: GF = 5 H, o4 =
0,05 mMM. YkazaTh JOBEpUTEIbHBIE WHTEPBAJIbl JIJII UCTUHHOTO 3HAYEHUS Ha-
IPsDKEHUS pacTshKEeHUs ¢ BeposTHocTeio P = 0,95 (t,. = 1,96,), eciiu npenen
IPOYHOCTH ompezaemsiercs mo dopmyie o; = 4F/nd®. 3HadeHHe MOrpemHOCTH
MO>KHO OKPYIJIMTh 10 OJJHOM 3HavaIen uu@pel.

7. Koapdunuent tpenus onpenenserca no ¢popmyie ki, - F,, /Fy. M3mepennem
nony4dens! 3HaueHus F, =50 = 0,5 H, Fy = 1000+ 10 H. Pesynbrar onpexene-
Hus KoddpuirenTa TpeHus ciaeayeT 3anucarh B CTaH1apTHOU opme.

8. Ilpu BBIOOpE cpencTBa M3MEpeHUs Il KOHTPOJs (pacoBaHHOW MPOMYKIIMH
maccor 0,5+0,02 kr mpepen AOMYCKaeMOW MOTPEHIHOCTH PaBEH OJHOMY H3
npencrasineHabix: 0,02 kr; 0,04 xr; 0,002 kr; 0,01 kr.

9. DrnekTpuyeckas MOIIHOCTH P omnpeaensercs Mo pe3yiabTaTaM HW3MEpPEeHUU Ta-
nenust Hanpspkeanst U =240 = 3 B u cutet Toka | = 5 = 0,1A. MontHocTh om-
penensercs o ¢popmyine P = U - |. Onpenenuts npenenbHble TPAHUIIBI UC-
TUHHOTO 3HAYCHUS MOIIHOCTHU U MPENCTaBUTh B popme (X; < P<Xy).

10. Amniepmetp ¢ npenenamu usmepenuit 0 ... 10 A moxaseiBaer 8A. Ilorpem-
HOCTb W3MEpEHHUs OT MOJKIIYEHUs amnepmerpa coctaBisger A = —0,2 A.
Cpennee KBagpaTHueCKOe OTKJIOHEHUE TOKa3aHuil mpubopa paBHo &1 =0,3 A.
VYkazath OBEepUTENIbHBIC TPAHUIIBI UCTUHHOTO 3HAUYEHUS U3MEPSEMON CHIIbI
TOKa B LIENH C BEpOATHOCTHIO P = 0,9544 (t, = 2).

11. Pe3ynbTaThl MHOTOKPATHOTO HM3MEPEHHSI TBEPAOCTH MaTepuaja JeTald MO
mkane Poksemta paBubl: 32; 33; 35; 32; 34. CucremaTtuydeckasi OrpeniHoCThb
coctaBiisieT (—1HRC). Onpeaenuts pe3yiabTaT U3MEPEHHUs MIPU IOBEPUTEIBHON
BeposaTHocTH P = 0,95 u koaddunuenrte pucka t, = 2,8 114 yncna creneHen
cBoOobI k = 4. PesynbpraT npenctaBuTh B hopme X1 £Q<Xs.

12. ITpu myane n = 7 MHOTOKPATHBIX U3MEPEHUI BEJMUYMHBI L monydeH cienyro-
i pesynbTatT: L = (154,785 £ 0,005) mm. O1ieHUTh BEPOSTHOCTH TOTO, YTO
HMCTUHHOE 3HAYeHUE BEJIMYHMHBI L OTIMdYaeTcs OT CpemHero apudMeTHaecKoro
cemu HaBOmIOIeHN He Oosee, ueM Ha 0,01 MM mpu yCIOBUH. UTO pacupeene-
HUE PE3yJIbTATOB U3MEPEHUI MOJUMHAETCS HOPMaIbHOMY 3aKkoHy. PesynbTar
3anucaTh B CTAaHAAPTHOM BUJIE.



13.11lpu necatu U3MepeHU# JUIMHBI MOMyYeHBl pe3yibTaTthl (MM):358,59; 358,58;
358,55; 358,53; 358,51; 358,49; 358,48; 358,46; 358,45; 358,42. Onpenenursb
U TIPEJICTaBUTh B CTAHAAPTHOU opMe pe3ysIbTaThl U3MEPEHUM.

14. HaliTu nOBEpUTENIbHYIO TPAaHHUIly MOTPEUIHOCTH pe3yJsibTaTa U3MEpPEHUM iu-
Hel L = 154,785 MM nipu noBeputenbHol BepositTHocTH P = 95%. Yucno Ha-
OJIIOICHUI ceMb, TOYEUYHAs OIIEHKAa CPEJHEr0 KBaJIpaTHUYEeCKOTO COCTaBIISET
S,=7=0.005 MmMm.

15. Pe3ynapTaThl MHOTOKpPAaTHOTO H3MEPEHHsI TBEPAOCTH MaTepuaia JeTald II0
mkane bpunens pasubl: 230; 235; 240; 250; 245. CucteMaruueckas mnorpenui-
HOCTh coctaBisier (—SHB). Onpenenuts pe3ysibTaT U3MEPEHHs] NPU TOBEPH-
TesbHOM BepostHocTH P = 0,95 u xospduuuenre pucka t, = 2,8 misa uucna
cteniener cBooozpl k =4. Pesynbrar mpenctaButh B popme X; < Q<Xo.

16.I1pu MHOTOKpPAaTHOM M3MEPEHUU MOCTOSIHHOTO HANpsiKeHUs V MoTy4deHbl 3Ha-
yenus B B: 14,3; 13,8; 14,2; 14,6; 13,7; 14,1; 14,4; 14,3. Yka3zaTh I0BEpUTEI b-
HbIE TPAHUIIBI HCTUHHOTO 3HAYECHUs HANpsDKeHuUs ¢ BeposTHocThio P = 0,99 (1,
= 3,499).

17.11pu MHOrOKpaTHOM M3MEpEHUH CHiIbl F momy4yensl 3HaueHus B H: 263; 269;
273; 265; 268; 261; 268; 264; 265;. Yka3aTh JOBEPUTEIIbHBIE TPAHULIBI UCTUH-
HOT0 3Ha4YeHHs cuibl ¢ BeposTHocThio P = 0,90 (t, = 1,86).

18.Jl;1s onpeenieHrst CUITbl MHEPITUU U3Mepsiiack Macca tena m = 100+0,1 xr u
yekopenne a = 240,05 w/c®, F = m-a. YeMy paBHa mpeebHast TOTpell-
HOCTb U3MEPEHUS CHUJIbI?

19.I1pu MHOTOKpaTHOM M3MEpEeHUU CHIIbl F momyuensl 3nadenus B H: 404; 405;
409; 405; 407, 399; 406; 404. Yka3aTh JOBEPUTEIbHBIC TPAHUIIBI HCTHHHOTO
3Ha4YeHHs CUIIBI ¢ BepositTHocThio P = 0,95 (t, = 2,365).

20.1Tpu MHOTOKpPATHOM M3MEPEHUH BIAKHOCTU BO3/lyXa MOJTyUYEHbI 3HAYCHUS: 67;
64; 66; 65; 67; 61; 66; 62. YkazaTb 10BEpUTEIbHbIC TPAHUIIBI HCTUHHOTO 3Ha-
YeHHMs BIAXHOCTH B % ¢ BeposiTHOCTHIO P = 0,928 (t, = 2,16).

PexomengoBanHasi iuTeparypa:

1. umkun N.®. Teopernueckas merposorusi. M.: M3n-Bo crangaptoB, 1990 -
492 c.

2. I'mypman B.E. Teopusi BeposiTHOCTE W MaTeMaTU4ecKas CTaTUCTUKA: Y4eo.
nocobue 11t By30B. — 8-€ u3j., crep. — M.: Boicur. mk. 2002. — 479 c.

3. Tropun FO.H., MakapoB A.A. Ananu3 manasix Ha komneiotrepe / [lox pen. B.O.
durypHoBa. — 3-¢ u3a., nepepad. u mon. — M.: UHOPA-M, 2003. — 544 c.

4. bopoBukoB B. STATISTICA. HckyccTBO aHain3a JaHHBIX Ha KOMIIbIOTEpE:
st mpodeccrnonanos. 2-e u3a. — CII6.: [Tutep, 2003. — 688 c.
S. Kynanues A.Il. [TonHoe co6panue counHenuii B Tpex Tomax. Tom. 1.

MeTopl 1 cpeacTBa aHanu3a AaHHbIX B cpeae Windows. STADIA. Uza. 3-e,
nepepad. u nom. — M.: Undopmartuka u komnbsrotepsl, 1999. — 341 c.



