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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

L{esbr0 OCBOCHUS TUCIUILTMHBI METpOJIOTHS, CTAaHAAPTU3AIUS U CEPTUDUKAIIHS SIBISICTCS
JTOCTH)KCHHE CIICAYIONNX pe3yabTaToB ocBoeHus(PO):

N Hudp Pe3yabTar 00yueHust

3HaTh OCHOBHBIE TPEOOBAHUS K YPOBHIO OCHOBHBIX
noka3arenek kadectna u3nenuii AKT, B ToM dmcite TOUHOCTH,

1 3-1(AI1K-4.2) B3aMMO3aMEHIEMOCTH, pa0OTOCIIOCOOHOCTH | JIp
YMeTh HHTETpUPOBATH UMEIOIINECS U HapallliBaTh
HAKOIIJICHHBIE 3HAHUS B 00JIaCTH Kaue-CTBa U3JIEIH
aBUAIMOHHOTO JIBUTaTeJIECTPOEHUS B 00beMe, He0OX0JUMOM

2 V-1(JI1K-4.3) TS PpOo(heCCHO-HAITbHOMN ACSTEIHbHOCTH

3 3-1(AIIK-8.1) 3HaTh OCHOBBI CePTUHHUKAIINY MPOTYKIIHH
Brnageetr MeTogamMu TeXHUYECKHX U3MEPEHUN (DU3HUECKIX
BEJIMYMH, KOHTPOJISI OCHOBHBIX ITapaMeTPOB

4 B-1(ATIK-8.1) (GYHKIMOHUPOBAHUS U3ETHI

5 3-2(AI1K-8.2) 3HaTh MOPSAIOK MPOBEICHUS CePTUDHUKAIINN TTPOAYKITUH, YCITYT
BnaneTts MeTomamu u nnporpaMmMaMy UCIIBITHUIM TIPU

6 B-1(JT1K-8.2) cepTu(UKAINHA TPOTYKIIUH
3HaTh (OPMBI 00S3aTETHLHOTO B I0OPOBOJIBHOTO
MOATBEPKICHUS] COOTBETCTBHUS, CYLIECTBYIONINE CUCTEMBI U

7 3-1(AI1K-8.3) CXEMBI CepPTH(PUKAIINH

8 3-2(AI1K-8.3) 3Hath 0ocobeHHOCTH cepTudukanuu 1o ctasaapty ISO 9001

9 3-1(AI1K-9.2) 3HaTh CYITHOCTH ¥ (POPMBI MEKIUCIIUTUIMHAPHOTO TI0IX0/1a
YMeThb pazpabarsiBaTh pab04yI0 MPOEKTHYIO U TEXHUYECKYIO
nokymenTtaruio BPJI, obopmiiste 3akoHUCHHBIE

10 V-1(TIKP-13.1) MIPOEKTHO-KOHCTPYKTOPCKHUE PAOOTHI
YMeThb pazpabarsiBaTh pab04yI0 MPOEKTHYIO U TEXHUYECKYIO
nokymenTtaruio ['TII, obopmiiaTh 3akoOHUCHHBIE

11 V-2(TIKP-13.2) MIPOEKTHO-KOHCTPYKTOPCKHUE PAOOTHI
3HaTh TpeOOBaHMS OTEYECTBEHHBIX U MEKIYHAPOIHBIX
CTaH/IapTOB MO 00ECTIEYEHHIO KauyeCTBa MPOILYKIIUU

12 3-1(ITKP-19.2) ABUACTPOUTEIIHHOU OTpaciin
3HaTh HOMEHKJIATYpy MOoKa3areseil kayecTBa TEXHOIOTHUECKOTOo

13 3-1(ITKP-23.1) OCHAIICHUS U HHCTPYMEHTA
3HaTh OpraHu3aliio 00ecreueHus: KOHTPOJIS KayecTBa

14 3-2(ITKP-23.2) TEXHOJIOTUYECKHUX MPOIECCOB U TOTOBOW MPOIYKITUN
Bnagers HaBbIkKaMu o0ecrieueHus: IPOU3BOICTBEHHOTO

15 B-2(ITKP-23.2) KOHTPOJISI TEXHOJIOTHYECKHUX MPOLIECCOB U TOTOBOM MPOIYKIIUU
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[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N Hudp Komnerenuus

CriocoOHOCTB OCYIIECTBIATh SKCIEPTH3Y TEXHUYECKON
JOKYMEHTAIMH, HaJ[30p U KOHTPOJIb 32 COCTOSIHUEM U
SKCIUTyaTanueit 000pya0BaHusl, ONPEIENATh TPUUUHBI
1 JIIK-4 NOSIBJICHUS Opaxa.

CriocoOHOCTh MPUHUMATh yUCACTHE B MPOBEICHUN
CepTU(UKALNN TPOIYKINHU, TEXHOJIOTHIYECKHUX MPOLIECCOB U

2 JIIK-8 yciayr
CrocoOHOCTh UCIIOIB30BATh MEXKAUCIUILTUHAPHBIN TTOAXOM K
3 JIIK-9 pelIeH IO 3a/1a4 Mpo(ecCHOHaIbHOMN eATeIbHOCTH

CrniocobeH yyacTBOBaTh B paboTax MO MPOSKTUPOBAHUIO U
KOHCTPYHMpOBaHUIO eTanel, y3nos JIJIA, paspabarsiBaTh
IIPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALMIO IPH BBIIIOJTHEHUH
4 [IKP-13 ACKU3HBIX, IPOEKTOB IPU IPOEKTUPOBAHUH A1eMeHTOB [IJIA

Crnioco6eH K opranu3aiiy padoT MO HOBBIIIEHUIO Ka4eCcTBa
5 [IKP-19 IIPOAYKILUY aBUACTPOUTEIBLHOU OTPACIIH

CrniocobeH pa3pabarbIBaTh TEXHUYECKUE 3aJaHUS HA
MIPOEKTUPOBAHKE U U3TOTOBJICHUE HECTAHIAPTHOTO
000pyIOBaHUs U TEXHOJIOTUYECKON OCHACTKH, TPUHUMATh
ydacTre B paboTax 1Mo JOBOJKE U OCBOCHHUIO TEXHOJIOTHYECKHUX
MIPOIIECCOB B XOJI€ MOATOTOBKY MPOU3BOJICTBA HOBOM
MPOAYKIIMU, 00ECIIEYNBATh TEXHUYECKOE OCHAIIEHUE pa0OIHX
MECT, IPOBEPSITh KAYECTBO MOHTaKa U HAIAJKU TIPH
WCIBITAHUAX U CJIaue B DKCILTyaTaI[UI0 HOBBIX 00pa3IioB

6 [IKP-23 1563 (SN 14078

WuaukaTtopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndpp Nuaukarop koMneTeHunu

[IpuMeHsieT 3HaHUSI METOJIOB U CPEJICTB IUArHOCTUKU
TEXHOJIOTHYECKOT0 000PYI0BAHHUS 110 TTapaMeTpaM TOYHOCTH,
1 JAI1K-4.2 KECTKOCTH, TOBTOPSIEMOCTH

®opMupyeT 000CHOBAaHHOE 3aKJIIOYCHHUE 110 SKCIUTYaTalluOHHON
3P PEKTUBHOCTH TEXHOJIOTHYECKOTO 000PYIOBAaHHS U CPEICTB
2 JIIK-4.3 TEXHOJOTMYECKOTO OCHAIICHUS

JleMOHCTpUpYET 3HAaHUE METOAOB TEXHUYECKUX U3MEPEHUI
(U3NUEeCKUX BEINYHH, KOHTPOJISI OCHOBHBIX ITApaMETPOB
3 JIIK-8.1 (YHKIMOHUPOBAHUS U3ENUI

VYdacTByeT B pa3paboTKe MEPOIPHUATHIA MO CHIKEHHIO YPOBHS
4 [IKP-19.2 ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

JleMoHCTpHUpyeT 3HaHTUST POPMBI 0053aTEIHHOTO U
T0OPOBOIBHOTO MOATBEPKACHHUS COOTBETCTBUS,
5 JIIK-8.3 CYIIECTBYIOIIME CUCTEMbI U CXEMBI CepTH(PUKALUU

JIeMOHCTpHUpYET 3HaAHHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
6 [IKP-13.1 U KOHCTPYUPOBaHU AeTasel u y3108 BP/]

JIeMOHCTpHUpYET 3HAaHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
7 [IKP-13.2 U KOHCTPYUPOBaHUs AeTasel u y3108 I'T/]
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JleMOHCTpHUpYeT 3HaHUE CYIIHOCTH U GOpM
8 AIIK-9.2 MEKIUCLUIIIMHAPHOTO ITOAX0AA.

PazpaOarbiBaeT TeXHHUECKUE 331aHUS U TPOEKTUPYET
CHEIHMAJIBHOE TEXHOJIOTMYECKOE OCHAILIEHUS! 1 UHCTPYMEHT B
X0J1€ IOATOTOBKY IIPOM3BO/ICTBAa HOBOW IIPOAYKLIUU, OCBOEHUS
9 [IKP-23.1 HOBBIX IIPOM3BOACTBEHHBIX IIPOLIECCOB U TEXHOJIOTUI

[TpuarMaeT yuactue B paboTax 1o J0BOJIKE U OCBOCHUIO
TEXHOJIOTUYECKUX MPOILECCOB B XO/€ MOATOTOBKHU MPOU3BOJICTBA
HOBOM MPOAYKIIUHU, CIa4€ B IKCILUTyaTallHi0 HOBBIX 00pa3IioB

10 T1IKP-23.2 U3eIni

[TpuHMMaeT yucacTue B MPOBENCHUH CepTU(DUKALINN
MPOAYKIMU TEXHOJOTUYECKHUX MPOIIECCOB B
11 JIIK-8.2 aBHAJBUTATEIECTPOCHUH

VYdacTByeT B pa3paboTKe MEPOIPUATHIA MO0 CHIKEHHIO YPOBHS
12 [IKP-19.2 ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

JIeMOHCTpHUpYET 3HaHHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
13 [IKP-13.1 U KOHCTPYUPOBaHU AeTasel u y3108 BPJ]

JIeMOHCTpHUpYET 3HAaHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
14 [IKP-13.2 Y KOHCTPYUPOBaHUs AeTasel u y3108 I'T/]

PazpaOarbiBaeT TeXHUUECKUE 331aHUS U TPOEKTUPYET
CHEIHMAJIBHOE TEXHOJIOTMYECKOE OCHAILIEHUS! 1 UHCTPYMEHT B
X0J1€ IOATOTOBKY IIPOM3BO/ICTBAa HOBOW IIPOAYKLIMU, OCBOEHUS
15 [IKP-23.1 HOBBIX IIPOM3BOACTBEHHBIX IIPOLIECCOB U TEXHOJIOIUI

[TpuarMaeT yuactue B paboTax 1o J0BOJIKE U OCBOCHHUIO
TEXHOJIOTUYECKUX MPOILECCOB B XO/€ MOATOTOBKHU MPOU3BOJICTBA
HOBOU MPOAYKIIUHU, CIa4€ B IKCILUTyaTalHi0 HOBBIX 00pa3IioB

16 T1IKP-23.2 U3eIni

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI' PAMMBI.

JucuumnimHa MeTpoorusi, CTaHIapTU3AIMs U CePTU(PHUKALNS SBISIETCS MPEALIeCTBYIOIEH
Y NIOCJIEAYIOLIEH ISl CIEAYIOIIUX JUCLUIIINH:

N IIpenmecTByromme THCHUTINHBI ITocaenyromme qTUCHUTINHBI
1 Hrorosag roc. arrecranus
2 KoHcTpyKIus leTaTeNbHbIX annapaToB
3 OOBEKTHI MPOMBITTUICHHOTO MTPOW3BO/ICTBA
4 IIponsBoacTBEHHAs ITPaKTUKA

Teopwusi, pacyeT U MPOESKTUPOBAHNE
aBUAIMOHHBIX JIBHUTaTENICH U

5 SHEPreTHUYECKUX YCTaHOBOK

CAIIP JJJIA (ITpumenenue CAD-cuctem B
6 MIPOCKTUPOBAHMUHM JIBUTaTENeH JIA)
7 Teopus pe3aHus U pexyIUd HHCTPYMEHT
8 Texnonorus nmpousoactea Al u Y

Mertonp! ncciietoBaHu U UCTILITAHUN B
aBuapakeroctpoenuu (Texunyeckuit

9 KOHTPOJIb U U3MEPEHUS)
10 [IpenauninomHas npakTuka
11 TexHonornueckass OCHacCTKa
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ABTOMAaTH3AIMS TEXHOJIOTHYECKUX
nporeccoB (TexHmueckne cpencTaa

12 aBromaruzaruu TI1 JIJTA)
Texuonorust 9XO u PO (Texnonorus
AMEKTPOPHU3UIECKUX METOJIOB 00padOTKH 1
13 3aIUTHBIE TOKPHITHS)

3. CTPYKTYPA U COAEP KAHUE JTUCIHUITJIMHBI

OO01mast TpyI0eMKOCTh IPAKTUKH COCTaBISET 3 3aueTHBIX(bIe) equHuI(bl), 108 gaca(os).

Bcero ¢
Monyas Paszen Jlexmun IIpaktnu. |JIaGopart. CPC Bcero [3xk3amMenamu
3aHATHA paﬁoTu yacoB H
KYPCOBBLIMH
Mertponorus, OcHoBHbIE 4 0 0 4 8 108
CTaHJApTU3aIUs U |TIOJIOKEHUS
cepruduxanus METPOJIOTHH,
CTaHJapTU3aLUU U
CepTUPHUKAINH.
Cucrema nonyckop u| 4 0 0 2 6
MOCaJI0K
Hopmuposanue,ctan | 2 0 0 1 3
JapTu3anus u
KOHTPOJIb
OTKJIOHEHHI
B3aumozamensemocr| 2 2 0 12 | 16
b U CTaHJApTU3ALUSA
Cpenctsa 2 2 12 1 | 27
U3MEpPEHUs U
KOHTPOJISt
JIMHEHHO-YIITIOBBIX
BEJINYMH.
Teopus n pacuer 2 2 0 5 9
pa3sMEpHBIX LENen
Ceprudukanus 2 0 0 1 3
Bcero 18 6 12 36 | 72 108
3.1. Jlekunu
No Oo6bem
/1 Pa3zgen nucuunauHbI 9acoB Tema JeKkuun
1|1.1.0OcHOBHEBIE TOJOXKECHUS 2 OcCHOBHBIE 33a4H

METPOJIOTHH,
CTaHJAPTH3AIHNA U
cepTu(UKAIIH.

meTponorun. Knaccudukamus METonoB u
cpeacTtB usmepenus. [lonsitue moBepouyHon
cxeMbl. Bunel v MmeTozabl

OLICHKH MOTPEITHOCTH U3MEPEHHUS.
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211.1.0cHOBHBIE NOJOXKECHUS 2 OCHOBHBIE TIOJIOKEHUS CTAaHAAPTU3ALMHU U
METPOJIOTHH, ceprudukanuu
CTaHJapTU3ALIH U
cepTu(UKAIIH.
3|1.2.Cucrema qOMyCKOB U 2 CucremMa JI0IyCKOB U MOCAJ0K Ha JTMHEIHBIE
MOCaI0K pasMepsl
4(1.2.Cucrema 10MyCKOB U 2 CucreMa JI0MyCKOB U MOCAJ0K TIaJKHX
MOCaI0K WIMHIPUYECKUX COeTUHEHUI
5|1.3.HopmupoBaHue,cTanaapt 2 HopmupoBanue n 0603HaueHNE ToJIeH
u3alus U KOHTPOJIb nomyckoB. Knaccudukaius OTKIOHEHUH 1
OTKJIOHEHHI BUJIOB reoMeTpuu. KOHTpOJIb OTKIIOHEHUS
peaIbHON TOBEPXHOCTHU
6|1.4.B3zauMo3aMeHs1eMOCTE U 2 B3anmo3aMeHs1€MOCTh U CTaHAApTU3ALIUS
CTaHapTU3aIH Pe3b0OBBIX, MIMOHOYHBIX U IJTUIEBBIX
COEIUHEHUN
B3anmo3zameHsieMocTh U CTaHAapTH3ALMS
3y04aThIX mepenad
711.5.CpencrtBa usmepeHus u 2 CpIctBa u3MepeHus
KOHTPOJISl IMHEWHO-YITIOBBIX ABTOMaTH3UPOBAaHHBIE CPENICTBA U3MEPEHUS
BEJIMYMH. .Br16op cpencts usmepenus
8[1.6. Teopust u pacyer 2 Knaccudukanus pazmepusix nemneit (PI) n ux
pa3MEpHBIX Lienen 3JIEMEHTOB.
Meronbl pacye€Ta pa3MEpHBIX LIETei
911.7.Ceprudukanus 2 OcHoBrl ceprudukanuu. [Topsiaok u mpaBuiia
MPOBEACHUSI CEPTUPUKALIUI
Hroro: 18
3.2. Conep:xanue JeKI U
1.1.1. OcHoBHBbIE 321a4H
MeTposoruu. Kinaccupukauus Meronos u cpeacts usmepenus. [lonsitue
MOBEPOYHOI cxeMbl. Buabl U MeTObI
OlIeHKH MOTrPelIHOCTH U3MepeHMusl.
(A3:2,CPC:2)
Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
Onucanme: IloHsATHe u3mMepeHus U KOHTposl. OCHOBHBIE 33JJaUul METPOJIOTHH.
DTaNoHbl OCHOBHBIX eMHUI] (pu3nueckux BeanuuH. Knaccudukarms
METOIOB U CPeACTB u3MepeHus. [lonsaTre noBepouyHoi cxemsl. Buabl u
MCTOAbI OLICHKHU MOTPCIIHOCTU U3MCPCHUS.
1.1.2. OcHoOBHBIE NOJIOKEeHUSA cTaHAapTH3auuu U ceprupuxkannu (A3: 2, CPC: 2)

Tun Jexknumn:

®opma opranuszanum: Jlexuus

Onucanmue:

Nudopmanmonnas nexus

OcHOBHbIE NPUHIIUIBI CTAHIAPTU3ALUN COTTTACHO 3aKoHa «O

TEXHUUYECKOM PETyaupoBaHUN». OCHOBHBIE MEXyHAPOHBIE
OpraHu3alyHy 10 CTaHAapTU3anuu.  ocynapcTBeHHas cucreMa

cranpapruzanuu. Cocras. @yHKIMM CTPYKTYp. MeTOnbI CTaHJapTU3ALINH.

Bunel u kareropuu craniaproB. CUCTEMBI CTaHAAPTOB.
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1.2.2.

1.2.3.

1.3.1.

1.4.1.

Cucrema 10nycKOB M OCAI0K Ha JIMHelHbIe pa3mepbl (A3: 2, CPC: 1)

Tun nexkumu: MHpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: Cxembl MoJiel TOMYCKOB AJIsl pa3IMYHBIX Mocagok. O0nacTu npUMeHeHus
Pa3IMYHbIX MOCAIOK.
[TonsiTrie ¥ BUIBI OCHOBHOTO OTKJIOHEHUA. OO03HaYeHHE MTPeeIbHbBIX
OTKJIOHEHHMH U TIOCA/IOK Ha YepTexkKax.

CucreMa J0NMyCKOB M MOCAI0K IVIAJKHX HWINHAPUYECKHUX coennHeHuii (A3: 2,

CPC: 1)

Tun nexknuu: MHPOpMaOHHAS JTEKIUSI

®opma opranuzanum: Jlexnuus

Onucanue: IloHsTHE cUCTEMBI OTBEPCTHS U CUCTEMBI Basia. Cllydan UX IPUMEHEHHUS.
Omnpenenenue kBanurera. Cucrema gomyckoB u nocagok I'LIC ans
OTBETCTBEHHBIX U HEOTBETCTBEHHBIX coequHeHuM. [ToHsTHE U BUIBI
OCHOBHOTO OTKJIOHeHUs1. OO03HauYeHNE TPeIeIbHBIX OTKIIOHEHHH U
MOCaJI0K Ha
gepTekax. MeTo/ bl Ha3HAYeHUs MTOCAI0K: METO]] AaHAJIOTOB | MOI00Us 1
PacUYCTHO-aHATTUTUYECKU.

HopmupoBanue u 0003HaueHHe moJiei qomyckoB. Kiaccupukanus 0TKJI0OHEHHH U

BH/I0B reoMeTpuu. KOHTPOJIb OTKJII0HEeHHS peasibHOI moBepxHocTu (A3: 2, CPC:

1))

Tun aexknuu: WHbopmannoHHas IeKuus

dopma opranuszanum: Jlexuus

Omucanne: Knaccudukanus OTKIOHEHUN U BUJIOB TEOMETPUH PeabHON
noBepxHoCTU. CTaHIapTHBIE OTKIOHEHUS (POPMBI M B3aHMHOTO
PacmoI0KEeHHs TOBEPXHOCTEM.
CrangapTHble OTKJIIOHEHHSI PACIIOJIOKEHHSI IOBEPXHOCTEM.

B3aumo3aMeHsieMOCTb M CTAHJAAPTH3aLMA Pe3b0OBBIX, INMOHOYHBIX M HIIHLEBbIX

COCIMHEeHU M

B3aunMo3aMeHsieMOCTb U cTaHAapTH3anus 3y0uarbix nmepenau (A3: 2, CPC: 2)

Tun aexknuu: WHbopmannoHHas IeKuus

dopma opranuszanum: Jlexuus

Omucanne: OOImMe NPUHIUITBI 00ECTICYCHHS B3aUMO3aMEHIEMOCTH IIMIIMHAPHUECKUX
pe3p0. Cucrema JOMYCKOB U MOCAZ0K METpUYEeCcKuX pe3b0. OcobeHHOCTH
CTaHJapTH3AIMU Tpanenen albHOW U YIOPHOH pe3b0. MeToasl u
CpeACTBa KOHTPOJIS U U3MEPEHUS TOUHOCTH IIMIIMHIPUYECKUX PE3bO.
HopmupoBanue TOUHOCTH M KOHTPOJIb IIIMTOHOYHBIX COCTUHEHHH.
JIONyCKHM ¥ MOCAAKH IUIMIEBBIX cOeTuHeHUH. Bunbl u ocobeHHOCTH
NPUMEHEHHS IIIHLEBBIX COeAMHEHUH. JIOMyCKH U MOCAAKH IUTUIEBBIX
COEAMHEHUH ¢ IPSAMOOOYHBIM M HBOJIBBEHTHBIM MpoduieM 3yObes.
OcobenHocTr 0003HAYEHUSI.
KoHTpOJIb TOUHOCTH IIJTHIIEBBIX COCAMHEHUI.
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1.5.1.

1.6.1.

1.7.1.

CpacrBa usmepeHust

ABTOMATH3HPOBaHHbIE CPeACTBA H3MepeHus .Bpidop cpeacTs usmepenus (A3: 2,

CPC: 1)

Tun nexkumu: HpopmanonHas ek

®opma opranuzanum: Jlexnus

Onucanme: Kiaccuduxauus cpencts uzmepenus (CH). Ipocreitmme CU
JIMHEIHO-YTIIOBBIX BEJIMYMH: IITPUXOBBIE U KOHIIEBBIE MEPbI, KAIUOPHI.
CrangapTHble MEXaHUYECKUE, ONITUYECKUE, THEBMATUUECKUE U IPyTHE
CU nuHENHO-yTIOBBIX BEJIMYHMH: U3MEPUTEIBHBIE HHCTPYMEHTHI,
MHAUKATOPbI U TOJIOBKH, ONTHKO-MEXaHUUECKHE U3MEPUTEIbHbBIE
MPUOOPHI, ONTUYCCKHUE MPUOOPHI, THEBMATHYECKHE TPHOOPHI

KoopanHaTHO-M3MepHUTEIbHBIC MAIIMHBI KOHTAKTHOTO W OECKOHTAKTHOTO
TUTIOB. BUibl, 0COOCHHOCTH KOHCTPYKITHH, TEXHHUECKUE
XapaKTePUCTUKU, METOJMKA U3MEPEHUS. DICKTPOHHbBIC N3MEPUTEIIbHBIC
npuOopsl. Be1Oop cpencT nzmepeHusl.

Knaccupurkanus pazmepnsbix nenei (PL) u ux 3j1eMeHTOB.

MeTtoabl pacuéTa pa3MepHbIX Heneit

(A3:2,CPC: 1)

Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI

dopma opranuzanum: Jlexuus
Onucanme: Kiaccudukanus pazmepnsix neneit (PL) u ux anemeHTOB.

OcHoBbl ceprudukanuu. Ilopsigok n npaBuia nposeneHus ceprupuxanun (A3: 2,

CPC: 1)

Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI

dopma opranuszanum: Jlexuus

3.3. [IpakTuYecKue 3aHATUSA

Ne Oobem
n/n Paznen qucuunjaMHbI 4acoB HaumMeHoBaHNe NPAKTHYECKOIO 3aHATHSA
1|1.4.B3anMo03aMeHsAEMOCTb U 2 [Mon6op cranmapTHON MOCAIKU
CTaHJapTH3AIHA 00ecreYrBaroICH MOTHYIO
B3aMMO3aMEHSEMOCTb
2|1.5.CpencrBa u3amepeHus u 2 KoHTposbHO-U3MEPUTENIBHBIE MAILIUHBI.
KOHTPOJISL JIMHEHHO-YTTI0OBBIX KoHTposb HapyKHBIX U
BEJIMYUH. BHYTPEHHHUX JIMHEHHBIX pa3MepOB IPH
M3rOTOBJIEHUM JieTanent JIA.
3[1.6.Teopust u pacuer 2 Pacuér pazmepHbIx nenei
pa3MEpHBIX Lienen
Hroro: 6

1.4.1.

3.4. Conep:xaHne NPAKTHYECKUX 3aHATHI

IMox6op cTanaapTHOI MOcaAKH 00ecneYnBaoNlell MOJHYH B3aHM03aMEeHIeMOCTh

(A3:2,CPC: 4)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE
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1.5.2.

1.6.6.

KonTponbHo-n3mMepurtenbHble MalIuHbI. KOHTPOIb HAPYKHBIX B
BHYTPEHHHX JIMHEHHBIX Pa3MepoB IIPH M3r0oTOBJIeHNH aeTanei JIA.

(A3:2,CPC: 1)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

Pacuér pasmepnbix neneii (A3: 2, CPC: 4)
®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

3.5. JIaGopaTopHbIe padoThI

Ne Oo6bem HaumenoBanue HaumenoBanue
/1 Pazgen nucuuninHbI yacoB | J1a0opaTopHOi padoThI Jadoparopuu
11.5.CpencrBa usmepenus u 4 W3mepenne oTkinoneHuit  [Jlaboparopwst
KOHTPOJISl IMHEWHO-YITIOBBIX pacnonoxeHus U GOpMbl  [METPOJIOTHH U
BEJINYMH. MIOBEPXHOCTEH JeTajei. TEXHUYECKHUX

Prryaskno- 3y0uarbrit M3MEPEHUI
UHAUKATOP,
MHOTOOOOPOTHBII
MHAMKATOP U phlua)cHast
cko0a
2|1.5.CpencrBa uaMepeHus u 4 N3mepenue JlaGopatopust
KOHTPOJISl IMHEWHO-YITIOBBIX HIEpPOXOBAaTOCTU METPOJIOTHH U
BEJIMYMH. MOBEPXHOCTHU AeTaneit TEXHUYECKUX
MOCJIe BU3yaIbHON M3MEPEHUI
onieHku. [Ipodunomerp,
puOOP CBETOBOTO CEUCHUS
(TBOWHON MUKPOCKOT) U
MHUKpPOUHTEPHEPOMETP
311.5.CpenctBa usmepeHus u 4 Beprukanbneiit ontumetp. |(Jlaboparopust
KOHTPOJISl IMHEWHO-YITIOBBIX W3mepenue riaakoro METPOJIOTHH U
BEJINYMH. KannOpa-mpoOKHu. TEXHUYECKHUX
N3mepenue yrimoBbix M3MEPEHUI
BEJIMYUH
Hroro: 12

3.6.Conep:xanne J1adOpaTOPHbIX padoT

1.5.1.

1.5.2.

1.5.3.

HN3mepenune OTKJIOHEHU pacnosiokeHusi 1 GopMbl MOBEPXHOCTEM AeTaJieil.
Pb1yakHo- 3y0uaTblii HHAUKATOP, MHOT0000OPOTHBIM HHAUKATOP U PbIYaKHAS

ckoda (A3:4,CPC:1)

®opma opranmzanun: JlaboparopHas pabota

HN3mepenue mepoxoBaToCTH MOBEPXHOCTH JeTajIel Moc/Ie BU3YAJIbHON OLEHKH.
IIpodusiomerp, npuGOP CBETOBOIO ceueHUsi (IBOIHOM MUKPOCKOI) U
mukpountepdepomerp (A3: 4, CPC:1)

®opma opranmsanmuu: JlaGopatopHas pabota

BeprukajabHbIii OITUMETP.

HN3mepenue riiaakoro kajauopa-npoodxku. U3mepenue yriioBbIX BeJJMYNH

(A3: 4, CPC: 1)

®opma opranmzanun: JlaboparopHas paboTa

Bepcus: AAAAAATkp/c Kog: 000197110




3.7. KypcoBble pad0Thl M NPOEKTHI N0 IUCHUILIHHE

3.8. [IpomeikyTOUuHaAsl aTTeCTAIUA

1. Dx3aMeH (5 cemecTp)
IIpukpeniienHsble ¢ailJibl:

Bomnpocsl k npomexxyTouHoi arrectanuu.pdf

4. HEPEYEHb YYEBHO-METOANUYECKOI'O OBECIIEYHEHUA
JIJII CAMOCTOSITEJIbHOM PABOTBI OBYUAIOIIUXCH 11O

TV CHUILIAHE

1. OcHOBHas U JONOJHUTEIbHAS IUTEPATYPA 110 AUCLUIIIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».

3. Pecypcel HayuHO-TexHUYeCKON Oubmmorexku MAM.

4. ndopManinoHHbIE CTEHIBI KaeIphl.

5. ®OHJA OHEHOYHbLIX CPEACTB JIsA ITPOBEAEHUA
MMPOMEXYTOYHOM ATTECTAIIUN OBYYAIOIIIUXCS I1O

TV CHUTILIAHE

OnucaHue nokasareyie, KpuTEpUr OLCHUBAHUS KOMIIETEHIIUA W OMKMCAHUE ILIKaT
OIICHUBAHUS OCYIIECTBIISIIOTCS B COOTBETCTBUU ¢ [TomoskeHneM 0 OaTbHO-PEUTHHTOBOM
CHUCTEME OIICHKU PE3yJbTaToB 00y4eHus cTyneHToB no nucturuinae ([Ipukasz Ne42 ot 04.04.2014
«O0 yTBepKICHUH MOJI0KEHUS «PEUTHHT 1O AUCITUTUTHHEY ).

JI14 o1leHMBaHMsI UHTETPUPOBAHHBIX U PAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4JarOIINXCs UCTIOB3YIOTCS clenyromue kputepun mo 100-6amibHoi mKane:

1. ®opmynupoBaHUE PEICTABICHHON HH(OPMAITIH B BUJIE TTPOOIIEMBI;

2. Ilpennoxenue criocoba pemeHust mpoodIembl;

3. OGocHoBaHue criocoba peneHus: IpPoOJIeMBbI;

4. JleMoHcTpanus croco0a pemeHus mpooaeMbl.

OueHuBaHUE OCYIIECTBISETCSA MO CIEAYIOUIEH IIKae:

100-0aipHas mkajia

Pe3ynprar ocBOeHMS

MeHee 40 Kpurepmnii ne copmupoBan
41-70 Kputepuii yeTko He BbIpakeH
71-100 Kpurepuii BbpakeH 4eTKO
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Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUI MCTIONB3YETCS CISMYIONIas IKaja;

100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpoodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaromuiicst popMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO
c(hopMUpOBaHbI H30JIMPOBAHHBIC 3HAHUS U YMEHUSI, OTHAKO

OTCYTCTBYIOT HHTETPUPOBAHHBIE TIOHSATHUS U HABBIKH, B
pe3yabTaTe 4ero AOMYIIEeHbI OMUOKY B PEIICHUU U 3a/I1aHHe
31-50 HE BBIITOJIHEHO

3adaHUC BBIIIOJIHCHO, 06y‘-IaIOH.[HI>iCH MPUMCHSACT 3HAHUA
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIINH, BCJICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CH0co00B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiicst JIerko
JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAIOIIIMEC OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeuenb kOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIIUH
1| AITK-4 CrocoOHOCTE OCYIIECTBIATE 3HaTh OCHOBHBIC TPEOOBAHMS K
9KCTIEPTUIY TEXHUUECKOMN YPOBHIO OCHOBHBIX TTOKa3areyeu
JIOKyMEHTAITH, Ha130p U KOHTPOJIb 3a |KadecTBa usnaenuii AKT, B ToMm umcie
COCTOSTHHEM U DKCILTyaTaIfe TOYHOCTH, B3aMO3aMEHIEMOCTH,
000pyIOBaHUs, OTIPEACIIATH MPUINHBI | Pab0OTOCTIOCOOHOCTH | P
MOSBIICHUS OpaKa. YMeTh HHTErpupOBaTh UMEIOLTHECS U

HapalyuBaTh HAKOIJICHHBIC 3HAHMS B
00J1acTH Kaue-CTBa M3JEINM
ABUAI[MOHHOTO JIBUTaTEIIECTPOCHUS B
o0beMe, HEOOXOIUMOM ISt
npodeccro-HaabHOU AESITeIbHOCTH

Cemectp - 5
2| AITK-8 CnocoOHOCTh MPUHUMATH yducacTHe B |3HaTh OCHOBBI CepTH(UKALIMH
MPOBEJICHUN CepTH(UKAITUH MPOIYKIIHN
MPOIYKIINH, TEXHOJIOTHYECKUX Brnanmeer MeTomamMu TEXHHUECKUX
MPOIIECCOB U YCIyT n3MepeHnid GU3NIECKUX BEJMYHH,

KOHTPOJIS OCHOBHBIX ITAPaMeTPOB
(YHKIIMOHUPOBAHUS M3IEINH

3HaTh MOPSIOK MPOBEIACHUS
cepTU(HKAIUK TPOTYKIHHU, YCITYT
Brnanets MeTonamMu 1 mporpaMMaMu
WCTIBITHAN TIPH CepPTUDHUKAIINN
MPOIYKIIHN

3Harb (HopMbI 0053aTEIILHOTO U
JOOPOBOJILHOTO TTOJITBEPKICHUS
COOTBETCTBHS, CYIIIECTBYIOIINE
CHCTEMBI M CXEMBI cepTUhUKAIN
3HaTh 0COOCHHOCTH CePTU(HUKAIIIH 110
craagapry ISO 9001 Cemectp - 5
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3| AIIK-9 Croco0HOCTE UCTIOIB30BATh 3HaTh CYIIHOCTh U (POPMBI
MEXXIUCITUTUTMHAPHBIHN TOIXO0/ K MEXIUCIUTUTMHAPHOTO TTOIX0/1a
peleHuro 3aaa4 npodeccruonanpioii  |Cemectp - 5
JESTeTbHOCTH
4|1TIKP-13 Cnoco0eH yuacTBOBaTh B paboTax mo | YMeTh pa3pabarsiBaTh padodIyro
MPOEKTUPOBAHUIO U MPOEKTHYIO ¥ TEXHUYECKYTO
KOHCTPYUPOBAHUIO JIETAJIEH, Y3JI0B nokymeHTtaruio BPJI, obopMisaTs
JUIA, pa3pabarpiBaTh IPOCKTHYIO H  |3aKOHYCHHBIC
TEXHUYECKYIO TOKyMEHTAIUIO TIPU MIPOEKTHO-KOHCTPYKTOPCKHE PabOThHI
BBITIOJTHEHUHU 3CKU3HBIX, IPOEKTOB YMmeTs pazpabarsiBaTh pabovyIo
TIPH TPOEKTHPOBAHUH IIEMEHTOB MPOEKTHYIO ¥ TEXHUYECKYTO
JUIA nokymenTtanuio I T/, opopmisaTs
3aKOHYEHHBIC
MIPOEKTHO-KOHCTPYKTOPCKHE PabOThHI
Cemectp - 5
5|IIKP-19 Cnoco0eH k opranuzanuu paboT mo  |3HaTh TPEOOBAHMS OTCYCCTBEHHBIX U
MOBBIIIICHUIO Ka9eCTBA MPOAYKIUN MEXTYHApOIHBIX CTAHIAPTOB 110
aBUACTPOUTENHFHON OTpacin o0ecreueHuIo KauecTBa MPOIyKITUI
aBHACTPOUTENbHON oTpaciu CemecTp
-5
6 |IIKP-23 CnocobeH pa3pabaTsiBaTh 3HaTh HOMEHKJIATYpy ITOKa3aresei
TEXHUYECKUE 3aJJaHMsI Ha Ka4eCcTBa TEXHOJIOTHIECKOTO
MPOEKTUPOBAHUE U U3TOTOBJICHHE OCHAII[EHUS U MHCTPYMEHTA
HECTaHJApTHOTO 00OPYIOBaHUS U 3HaTh OpraHM3aNnio 00eCIIeYeHns
TEXHOJIOTUYECKONW OCHACTKH, KOHTPOJISI KAYECTBA TEXHOIOTHYECKUX
NPUHUMATH Y9acTHe B paboTax 1o MPOIIECCOB W TOTOBOM MPOAYKIUN
JTIOBOJIKE ¥ OCBOEHUIO Brnagets HaBbIKamMu oOecriedeHus
TEXHOJIOTUYECKUX ITPOLIECCOB B XO€  |IPOU3BOACTBEHHOTO KOHTPOJISA
MOJTOTOBKY TIPOM3BOJICTBA HOBOM TEXHOJIOTHYECKUX MPOIIECCOB U
MIPOIYKITUH, O0CCIICUNBATD TOTOBOM MpoxykItuu CemecTp - 5
TEXHUYECKOE OCHAIIEHHE pabounx
MECT, IPOBEPATH Ka4eCTBO MOHTaXKa U
HaJTaJK{ TIPU UCTIBITAHUSAX U C/Ia4e B
IKCILTyaTalrI0 HOBBIX 00pa3IoB
U3Jeauil

KoMmIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHPIfI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
1 |BzauMmo3zamMeHaeMOCTh U 6 [Tonbop cTaHaapTHOW MOCAAKH
CTaHAapTH3AIIHS o0ecIedrBaroIIeil MOIHYI0
B3aMMO3aMEHSEMOCTD
2 |CpencrBa U3MepeHUs U 6 Br16op cpencts u3mMepeHust
KOHTPOJIS
JIMHEWHO-YTTIOBBIX
BEJIMYHUH.
Hroro: 12

Conep:kaHue TUIIOBBIX 3aJaHUI
1.4.1. Ilox0op cTaHAapTHOM MOCAAKHU 00ecneYHBaIOLIeli MOJHYI0 B3aMM03aMeHAEMOCTh
(CPC: 6)
Temaruka: B3aumozaMeHsIeMOCTD
Tun: Pacuernas pabora
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1.5.1. Bni0op cpeacts usmepenusi (CPC: 6)
Temaruka: BeiOop cpencTB u3MepeHus JeTalld Mo 3aIaHUI0 MTPETOIaBaTesI
Tun: Jlomaninee 3aganue

Ipukpensiennbie paiijabi:
pzl Vybor sredstv_izmerenii 2009.pdf

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"MeTposorus, CTaHIapTU3anus u ceptTuduxams"
1.  3Oxs3ameH (5 cemecTp)
Ipuxpensennbie gaiiapi: Bonpockl k npoMexyTouHoi arrectanuu.pdf

6. IEPEYEHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJINMOM JUIsI OCBOEHUS
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1 OCHOBBI CTaHIAPTU3ALNH, METPOJIOTHH U CEPTH(PUKALNU: YISOHUK IS CTYICHTOB
BY30B, 00yUaIOIIMXCS [0 HAPABICHUSAM CTaHAAPTU3ALNH, CEPTUDUKAITIH U
metponorun (200400), Hanpanenusm dxoHomMukH (080100) u ynpasnenus (080500) /
[A.B. Apxunos u ap.|;non pea. B.M. Mummna. — M.: IOHUTU-TAHA,2010 — 447
c. (DnekTpoHHBIN BapuaHT — qocTyI: cepeep kadenpsr TITAJ).

2 Cxuptnanze A. I, PaakeBuu 5. M. C 922 Metponorusi, cTaHgapTu3anus u
ceprudukanus : yaeoHuk /A. I. Cxuptianze, 5. M. Paakesua. — Crapsrit Ockon: TUT
,2010. — 540 c. (OnexTpoHHBIM BapuaHT — 10CTyn: cepBep kKadenps TIIA).

3. PeibkoB U.C. DnekrporexHuka [ DNeKTpoHHBIH pecypc]: Yuebnoe mocodue / U.C.
Pri6koB. - M.: U] PUOP: HULL Undpa-M, 2013. - 160 c. Pexxum nocryna:
http://znanium.com/bookread.php?book=369499

4. Ceprees A.I, JlareimieB M.B., Tepereps B.B. Merponorus, cranpapruzauus u
ceprudukanus. Yued. mocodbue. — 3. 2-e, mepepad. u qom. — M.: Jloroc, 2005. — 560 c.
WL

5. 3aiineB C.A., I'pubanos JI./1., ToncroB A.H. u ap. KoHTponbHO-u3MepUTENbHBIC
npubopsl 1 uHCTpyMeHTH. M., U3a. Lentp «Akagemus», 2006, 463c.
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0) /lononnumensnan tumepamypa:
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* 1. Kpbutosa I'JI. OcHOBBI cTaHIapTU3AIMH, CEPTUPHUKALINN U METPOJIOTUH. M.,
Aynut. U3a. «KOHUTHW», 2007, 671 c.

2. Nynun-bapkosckuii 1.B. B3zanMo3aMeHs€MOCTb, CTaHAAPTU3ALUs U TEXHUYECKUE
n3Mepenus. M., M3narensctBo crangapros. 1987, 350 c.

3. dAumos 10.B. Metponorus, crangaptuzanus u cepruduranus. Y4eOHUK 1715 By30B.
2-e uzn. — CII6.: TTurep, 2004. — 432 c.

4. onnycku u nocaaxku: CopaBo4HMK B 2-X 4. — 7-€ u3l., nepepad. m mom. — JL.:
Ilomurexnuka,1991.

5. @enepanbHblil 3ak0H PO «O TexHU4ECKOM perynnpoBanun» ot 27.12.2002 Ne
184-@3.

6. 3akoH P® «O0 obecnieuennu equHCcTBA M3MepeHuiD» oT 27.04.93 Ne4871-1 (B
penakuuu

2003 r)

7. TOCT 25346-89. OcHoBHbIe HOpMBI B3aumo3ameHsiemoct. ECJIIT. O6mue
MIOJIOKEHUSL, PSABI JOIYCKOB M OCHOBHBIE OTKJIIOHEHUS.

MeTtonuueckueMaTepualbl

1. Xomun I1.H., bensix JI.U., ToxmakoBa T.B. Iloctpoenue momnei AOMyCKOB U
U3MEpeHue Kamudpa-cKoObI C MOMOIIBIO TUIOCKOMAPAJIIEIbHBIX KOHIIEBBIX MEP JAJTUHBI.
Meroauueckue yKka3aHus K J1abopatopHoit pabote mo Kypcy «Metpomnorus,
cTaHgapTuzanus u cepruduxanus». M., MATH. 2007.

18c.

2. XonuH I1.H., bensix JI.U., Tokmakosa T.B. Beprukansusiit ontumerp. M3mepenue
[J1aJIKOTO KanmuOpa-npoOku. MeToaudeckue yka3anus K 1JabopaTopHoil paboTe mo Kypcy
«Mertponorusi, cTannaptusanys u cepruduranus». M., MATHU. 2007. 18c.

3. Xomun II.H., TokxmakoBa T.B. UW3Mmepenue BHYTpPEHHHX pa3MepoOB
JeTalell B aBHaJBUTATEICCTpPOSHUU. MeToanueckue yka3anus K 1aboparopHoii pabote
10 Kypcey «Merpouorus,

crangaptuzanus u cepruduxanus». M., MATHU. 2007.18 cTp.

4. XonuH I1.H., Toxmakosa T.B., Beicoukas B.J.. Metonnueckue yka3zaHus K
naboparopHoii pabore «M3mepeHue OTKIOHEHUH (POPMBI U PACTIOTOKEHUS
noBepxHocreiy. M., MATH, 2010, 22 c.

5. XonuH I1.H., Tokxmakosa T.B., Beicoukas B.11. 3mepenue yrmoBeIX BEIUYMH.
Meronuyeckue

yKazaHus K JaboparopHoit padote. M., MATHU. 2010, 20 c.

6. TokmakoBa T.B., Briconikas B.M. Mertonuueckue ykazanus K J1ab0opaTOpHOU
pabote

«M3mepeHnue mepoxoBarocTy nosepxuoctu». M., MATU, 2010. 16 c.

7. Xonun II.H. Pacueér pasmepnbix neneit Ha O9BM CM 1420. Mertoauueckue
yKa3aHHsg K oOydarollei mporpamme mo Kypcey «MeTposorusi, cTaHAapTu3aus 1
ynpaienue kauectsom». M., MATHU, 2010, 18 c.

8. Xormuu II.H., ToxmaxoBa T.B., Briconkas B.M. CoBpeMmeHnHble cpeacTsa
u3MepeHuil. MeTonuueckne yka3zaHusi K JgabopaTopHOW paboTe Mo Kypcy
«MeTtponorus, cTaHzapTH3anus U

yhpaBjeHHe KauecTBOM npoaykuun». M., MATH, 2010, 16 c.

9. lllapos A.B., Xonun II.H., ToxmakoBa T.B., Bricoukas B.1., ManukoB C.b.
Pacuer u Ha3HaueHHe MOCAAOK INAJKMX LWIMHAPUYECKUX COEIMHEHUH.
Meronudeckue ykasaHUs K KypcOBOU

pabote o Kypcy «MeTtposorus, cTangapTi3anus u cepruduxanusy». M., MATU. 2009.
46 c.

10. Hapos JA.B., Xonun I1.H., Beicoukas B.U., Mamukos C.Bb., TokmakoBa T.B.
Bri6op ontumansHON MOCaIKy ISl pe3b00BOT0 COSAMHEHUS U Ha3HAYCHHUE CPEICTB
KOHTpOJIs. Meronuueckue

yKa3aHHs K KypcoBO# paboTe 1o Kypcy «MeTposiorusi, CTaHAapTU3alus 1

ceprudukanus». M., MATH. Bepcusi: AMAAATKp/c Koa: 000197110
2009. 18c.
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7. MIEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

Jlist obecriedeHnst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronIMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTYyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM K3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHeT.

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

HoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . o «31»12.2023 r

00O "NU3nareancTBo Jlanp"

Horosop Ne 027-1-0234-21 ot 18.02.2021 rona ¢ OOO  |e.lanbook.com
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02. 2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

000 "DuexTponnoe W31aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC http://biblio-online.ru,
"Jlerennapubie KHUTH" https://biblio-

online.ru/catalog/legendary
Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"DNeKTpOHHOE U3AATEIILCTBO FOPAUT" g CITIO C
«04»12.2020 1. mo «03»12.2021

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenbctBa KOPAUT" C «04»12.2020 1.
mo «03»12.2021 r

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO https://urait.ru/
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2021 1.
mo «03»12.2022 r
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Horosop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOO "2nexTpoHHOE
n3narenscTBo JOPAUT" noiga CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHM

OnexTrponHas 6ubnuoreka MAU (cooctBernocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHUs Nporpammsl 111 OBM
ABTOMaTH3MpPOBAaHHAS MHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubaroTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

dueKkTpoHHasi Onbamnorexka Koncopunyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenne o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbIi 00BETMHEHHBIA a9POKOCMHUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTsuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo

buoaunorexka POOU

bubnuoreka POOU

| http://www.rfbr.ru/rffi/ru/library

Ennnoe okHO 10cTyna Kk o0pa3oBare/ibHbIM pecypcam

Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM

|http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

|http://p01pred.c0m

000 "PYHOB"

Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO
"PYHDB" C «07»12.2020 r. o «06»12.2028

http://elibrary.ru

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

Jorosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢
OO0OO "HanmonanesHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

http://text.rucont.ru/

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO
"Hanwmonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

https://text.rucont.ru/

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO
"Hammonanenerit iudpoBoii pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

https://text.rucont.ru/
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oI'BY "PI'B"

JloroBop o npenocrasieHnn qocryna k HarmonaneHoit  |http://H30.pd
anektporHoi 6udbnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11. 2023

HIT HOUKOH

Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r ¢ aBTOMAaTUYECKUM TTPOJJIEHUEM
Harnmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-

collections
http://rd.springer.com,
http://www.springerprotocols.com
Maremarudeckas 6aza nanabix zbMATH: http://zbMATH.org
http://zbMATH.org
American Chemical Society (ACS)- https://www.acs.org/content/acs/
https://www.acs.org/content/acs/en.html en.html
American Institute of Physics (AIP)- https://www.scitation.org/

https://www.scitation.org/
American Physical Society- https://journals.aps.org/about |https://journals.aps.org/about

EBSCO Publishing (baza CASC)- http://search.ebscohost.com
http://search.ebscohost.com
Cambridge University Press (CUP)- https://www.cambridge.org/core

https://www.cambridge.org/core
IEL m3narennctBa IEEE (Institute of Electrical and https://ieeexplore.ieee.org
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) u3marensctsa IOP Publishing- |https://iopscience.iop.org/
https://iopscience.iop.org/

MathSciNet American Mathematical Society- https://www.ams.org/home/page
https://www.ams.org/home/page
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Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunnonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/
INSPEC:

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

ORBIT Intelligence |— 6a3a nanueix QUESTEL:
https://www.orbit.com/

SAGE https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/

https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF
https://ieeexplore.ieee.org/Xplore/
home.jsp;

https://ieeexplore.ieee.org
https://www.search.ebscohost.com/

https://www.orbit.com/

https://journals.sagepub.com/

https://onlinelibrary.wiley.com/
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJICHTOB MPHU U3YUECHUHN
JUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha MPopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosiTenbHast paboTa CTyJ€HTOB IPOBOJIUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BATh TPYIIIOBOE U3yUCHHE MaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOEHUS U3y4yaeMOU TUCIUIUINHBI JOCTUTAeTCs pU
MTOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTrepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO ITO3BOJISIET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOMIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 IO TPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu uzyyennn mMatepuaia HEOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHaa, a
Ha TIOHMMaHUue ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET MTOHSTh
METOZ0JOTHIO N3y4aeMOU TUCIUTINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYIIECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCIHUIIVIMHE

JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMaITMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTh "MHTepHeT", anekTponHoi oubamoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.
Ilpozpammnoe obecneuenue, Hnmepnem-pecypcol, 31eKmponnvie OudIUOmMeyHble CUCIEMbL:
B xome w3ydeHHs MMCHMILTMHBI MPHMEHSETCS CIEAYIOIIee MPOrpaMMHOE OOECIIeYeHHE:
Microsoft Windows XP, Vista, 7. Microsoft Office 2010. Microsoft Internet Explorer
[Ipu BBITOTHEHWH CaMOCTOSITEIBHON PabOThI B XO/€ HM3YYCHHUS TUCIMIUTHHBI PEKOMEHIYIOTCS
http://znanium.com.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME

AN CIIUIIJINHBI
1.IIpodunomerp-npodunorpad
2.MuxkpouHteppepomMeTp
3.MHOroo60pOTHBII HHAMKATOP
4.MepuTenbHbI HHCTPYMEHT
5.Habop KOHIIEBBIX Mep
MynsTUMe ITUHHBINA IEPEHOCHON KOMILIEKC:
OkpaH — | wT.
[Ipoexrop Acer XXI6I — 1 mir.
HoyTt6yk Sony Vaio
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«Mertposorusi, CTaHAAPTU3AIUS U CEPTHPUKALIAS

AHHoOTauus padoyeil MporpaMMal

JucuumuinHa "Metponorus, cTanaapTu3anus u ceprudukanus” ssisercs yactoio "bioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKH CTY/IEHTOB IO HAMpaBleHUIO MoArotoBku 24.03.05
"JIBurarenu jgetareibHbIX annaparos”. JlucuuinHa peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuumuinHa HareseHa Ha popMupoBanue cienyromux komnerenuii: JITK-4, JITTK-8,
AIIK-9, ITKP-13, ITIKP-19, ITIKP-23.

ConeprkaHne AMCHUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3YYEHHEM HayUHBIX
OCHOB METPOJIOTUH, CTAHAAPTU3ALUHU U CePTUDUKAIINN, TPUHIIMIIOB B3aUMO3aMEHIEMOCTH B
TEXHUKE, OCBOCHUEM HABBIKOB TEXHUYECKUX U3MEPEHUH (PU3NUECKUX BEIUYHH, OLIEHKU U
Ha3Ha4Y€HHUs [1apaMeTPOB TOUHOCTH B MAIIMHOCTPOUTEIBLHOM ITPOU3BOACTBE

[IpenonaBanye AUCHUILTUHBI IPETyCMaTPUBACT CIIEAYIONIe (HOPMbI OpTaHU3AIIH
yuaebHoro nporecca: Jlekmus, [Ipakruueckoe 3anarue, JlaboparopHas pabora.

IIporpaMMoy IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme Dk3aMeH (5 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 3 3a4eTHBIX equHuIl, 108 gacos.
[TporpaMMo¥t TUCHIUTUTHHBI TPEAYCMOTPEHBI JeKIIMOHHbIE (18 yacoB), mpakTuyeckue (6 4acoB),
naboparopusie (12 yacoB) 3aHsaTHs 1 (36 4aCOB) CaMOCTOSITENEHOM PabOTHI CTYICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«MeTtposorus, crangapTU3alus U cepTuduKanus»

IIpukpensieHHbie Paitabl
pzl_Vybor_sredstv_izmerenii_2009.pdf

Bonpocsl k nmpome:xxyTouHol arrectanuu.pdf
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pzl1_Vybor _sredstv_izmerenii_2009.pdf

denepanbHOE areHTCTBO IO 0OPAa30BAHUIO
['ocynapcTBeHHOE 00pa30BaTENbHOE YUPEXKICHUE BBICIIETO
npodecCHOHATLHOTO 00pa3oBaHus
«MATWN»- Poccuiickuii ['ocynapctBenHsblil TexHOTOrnueckuii Y HUBEPCUTET
nmenu K.D. I{uoakoBckoro

Ka(beﬂpa «TexHonorus IMpOU3BOACTBA ,Z[BHFaTeJIeﬁ JICTATCJIBHBIX aIllIapaTOB»

BbIGOP CPEJICTB USMEPEHU
KOHTPOJIb HAPYIKHBIX 1 BHYTPEHHUX
JIMHEMHBIX PA3SMEPOB

MeTtoandeckoe yka3zaHUe K MPAKTUUECKUM 3aHATUAIM
o Kypcy «MeTposiorus, CTaHaapTU3aIus U cepTU(PUKAITUSDY

CocTaBurenu: Toxmakosa T.B

Mocksa 2009 r.






BBEJEHUE

JlaHHBIE METOAMYECKHUE YKa3aHUs COAEpKaT METOAUKY [IJIsl IPOBEACHUS
71a00paTOPHBIX 3aHATUN MO Kypcy «MeTposorus, cTaHaapTH3aus U cepTruduKa-
s IJIs1 CTY/IEHTOB THEBHOM U BedepHel (popMbl 00yUueHusI.

1. OBIIME ITOJIOXXEHHMA

[IpuHIIMTIHATEHOE TIOJIOKEHHE, HA KOTOPOM OCHOBBIBAETCSI BRIOOP M3MEpH-
TEJBHBIX CPEJICTB, 3aKIIOYAETCS B TOM, YTO U3MEpPEHUE pacCMaTpHUBAETCs KaK CO-
CTaBHas 4acThb MPOLECCA U3TOTOBJIEHUS, a LEIbI0 U3MEPEHHUS SBIISIETCS OIpEAeIie-
HUE JICUCTBUTEIBHOTO pa3Mepa Kak KOHKPETHOM MCTHHBI, UCXOS U3 CIYXKEOHOTOo
HA3HAYEHUS JETaNH.

OcHOBHBIE BOTPOCHI BIOOpA U3MEPUTEILHBIX CPEACTB 00IIUe, HE3aBUCUMO
OT BHJIa IPUOOPOB ¥ KOHTPOIUPYEMBIX JETaNCH:

— TouHOCTh M3MEPUTENBHOTO CPEACTBA JOJIKHA OBITH JOCTATOYHO BHI-

COKOH IO CPaBHEHMIO C 3aJaHHON TOYHOCTHIO BBIMOJHEHUS] U3MEPSIEMOIO

napameTpa u3aelus;

—  BriOpanHOe cpencTBO HOKHO 001a/1aTh BEICOKOW MPOU3BOIUTEIBHO-

CTbIO, IPOCTOTOM;

—  TpynoeMKoCTh U3MEPEHUIM U UX CTOMMOCTD JIOJIKHBI OBITH BO3MOXHO

0oJsiee HU3KUMH.

Henocrarounas TO4HOCTh U3MEPEHUM ITPUBOJIUT K TOMY, YTO 4aCTh T'OJTHOU
npoayKiuu OpakyroT (ommOku I pona) u B Toxke BpeMsi Opak YaCTUYHO MPUHHUMA-
10T 3a rojuyto npoaykiuoo (omubku II pona). MznuiHss TOYHOCTh U3MEpEHUM
MOKET OBITh CBSI3aHA C YPE3MEPHBIMH TOBBIIICHUEM TPYJOEMKOCTH U CTOUMOCTH
KOHTPOJISl KaueCTBa MPOYKIINH, T. €. IPUBOJIUT K €€ yIOPOKAHUIO.

['aBHBIE (haKTOPBI, OIIPEAEIISIONINE BHIOOP CPEICTB U3MEPECHHUS:

— Tun npou3BOACTBA;

—  KoHcTpyKkTHBHBIE OCOOCHHOCTH M Pa3Mepbl KOHTPOJIMPYEMBIX JeTa-

JICH;

— Jlomyckaemas MOrpeIIHOCTh H3MEpPEHHs, HOPMHUPOBAHHAS CTaHIAp-

TOM.

Bri6op cpeactB um3aMepeHU MOXXHO MPOU3BOAUTH MO KOd(PPUIIUEHTY
yTOUHEHUs (3amacy TOYHOCTH) [ 1 ], Ha ocHOBEe MH(DOPMAILIMOHHOW TEOPUU H3MeE-
PUTENBHBIX CPEJCTB, IO MPUHIUITY Oe30mnO0oYHOCTH KOHTpois. Hambonee pac-
MPOCTPAHEHHBIM SIBJISIETCS MOCJIECIHHUM CIIOCO0, TP KOTOPOM BBIOOP CPEACTB M3-
MEpPEHHUI MPOU3BOJNUTCS 10 M3BECTHBIM 3HAYCHUSAM HOMHHAJIBLHOTO pa3mepa d e-
Tajau, MONmycka M3roToBieHus |T u MOmyCTUMON MOTPEITHOCTH WU3MEPEHUS Oy
DTOT METOJT M UCTIOJIb3YETCS B TAaHHOM J1ab0opaTopHOit padoTe.



2. BRIBOP 1 HABHAUYEHHWE CPEJICTB U3MEPEHUI

2.1. Ilopsmok BeImomHEeHHs padboThI (1- 51 9acTh, OCHOBHBIE ATAllbl):

— Tloctpouts B OnMaHKE OTYETa CXEMY PACIIOJIOKEHUS TOJIEH TOMYCKOB
JUTSL KQKJIOTO KOHTPOJIMPYEMOTO pa3Mepa IeTalu;

— Hanectn Ha cxeMe u 3aHECTH B OJIaHK OTYeTa BCEe HEOOXOAMMBIE pas3-
Mepsl, oTkiionenus u gonycku ( TOCT 25346-82, TOCT 25347-82);

— Onpenenuth 3HAYEHUS JOMYCKAEMOUW MOTPEITHOCTH U3MEPECHHH - OU3M
110 HOMHUHAJILHOMY pa3Mepy JeTajlu, KBAIUTETY U JOMycKy (1o Tadm. 1);

— BeiOpath 115 Kaxka0ro pa3Mepa KOHTPOJIMPYEMOW AETaldu CPEeCTBO
usMmepenus (CU3), noaw3ysck Tabdin. 2,3 u cxemoit Beidopa. [Ipumep Bei6opa CU3
MIPUBE/ICH HIDKE B TEKCTE METOINYECKUX YKA3AHHM;

— 3anHecTtu B OJaHK oT4eTa pe3ysbrarhl Beioopa CU3, npuBecT OCHOB-
HbIC TOYHOCTHBIE TTapaMETPhl BEIOPAHHBIX CPE/ICTB;

— Osnakomurtcs ¢ Merogamu BeiOopa CHU3 no ko3ppuuuenTy yrouHeHus
Y Ha OCHOBE MH(OPMALMOHHON TEOPUH HU3MEPUTENBHBIX CPEJCTB (CaAMOCTOSTEIb-
HO).
Tabmuma 1
[Ipenensr nomyckaeMbix norpemnocteit uamepenus mo 'OCT 8.051-81

KBAJIUTET

Hgiﬁa;";;‘ﬁ 4 5 6 7 8 9 10 ...
IT S | 1T | S | 1T | S | 1T | S | 1T | 8 | 1T | S | 1T | S | 1T |8
Jlo3 3 (10| 4 |14| 6 | 18| 1030|1214 |30| 25| 6 |40 | 8 |60]12
Co.3m06 | 4 | 14| 5 |16] 8 | 20|12 30| 18|40 |30 | 8 |48 |10 75 | 16
Co.61010 | 4 | 14| 6 | 20| 9 | 20| 15| 40| 22|50 |3 | 9 |58 | 12| 9 | 18
Ce.10018 | 5 | 1,6 | 8 | 28|11 [ 30|18 |50 | 27 | 70 | 43 | 10 | 70 | 14 | 110 | 30
C.187030 | 6 | 20| 9 | 30| 13|40 |21 |60 |33 |80 |52 | 12|84/ 18 130 30
C5.301050 | 7 | 24| 11| 40| 16 |50 | 25 | 70 | 39 | 100| 62 | 16 | 100 | 20 | 160 | 40
C.501080 | 8 | 28| 13 | 40| 19 | 50 [ 30 | 90 | 46 | 120| 74 | 18 | 120 | 30 | 190 | 40
C5.8010120 | 10 | 30 | 15 | 50 | 22 | 60 | 35 | 100 | 54 | 120 | 87 | 20 | 140 | 30 | 220 | 50
C.12070180 | 12 | 40 | 18 | 6.0 | 25 | 7,0 | 40 | 120 | 63 | 16,0 | 100 | 30 | 160 | 40 | 250 | 50
Cr. 18010250 | 14 | 50 | 20 | 7.0 | 29 | 80 | 46 | 12,0| 72 | 180 | 115 | 30 | 185 | 40 | 200 | 60
Cr.250 10315 | 16 | 50 | 23 | 80 | 32 | 100 | 52 | 140 | 81 | 20,0 | 130 | 30 | 210 | 50 | 320 | 70
Cr. 31510400 | 18 | 60 | 25 | 90 | 36 | 100 | 57 | 160 | 89 | 24,0 | 140 | 40 | 230 | 50 | 360 | 80
Cr.400 10500 | 20 | 6,0 | 27 | 90 | 40 | 12,0 | 63 | 180 97 | 26,0 | 155 | 40 | 250 | 50 | 400 | 80




2.2. Ilons nonmyckoB pabouux AeTalield U pacueT ux NpeaeiabHbIX pa3MepoB

Jlomycku pa3MepoB MNIAJIKUX HAJIUHAPUYECKUX JeTalel HOPMUPOBAHBI
['OCT 25346-82, 'OCT 25347-82.

CormacHO 4yepTexy 3aJlaHHOW JIeTajad, Ha KOTOPOM YKa3aH HOMHHAJIbHBIN
pasMep KOHTPOJMPYEMOro MapameTpa U YCIOBHOE OOO3HAYEHUE MOJIsl JOIYCKa,
ONPENENNUTh MO CTaHAAPTAaM JOIMYCK pa3Mepa, MPeAesIbHbIE OTKIOHEHHUS.

Ha ocHOBE KOHKPETHOI CXEMBI PACIIOIOKEHHS T0JI€ JOMYCKOB paccMaTpu-
BAIOTCA U 3aHOCSTCS B OJIaHK OTYETa MpeieJbHbIe Pa3MeEphI IETaH.

2.3. Cxema Boi6opa cpencts uzmepennii (C1U3). Jlonyckaembie morpeniHo-
CTH U3MEPEHUN

Bb160op u3MepuTENbHOrO CpeicTBa HEOOXOAUMO OCYIIECTBIIATh, PYKOBO/I-
CTBYSICh CJIEIYIOLIMMU MOJOKEHUSIMH:

1. TlpenenpHas MOTPENIHOCTH cpeAcTB m3Mepenuit A lim momkHa ObITh
MenbIe Ha 20-50% (Ho He Oosee!) MOrpenTtHOCTH UBMEPEHUS - Oy

A lIM< §,, (1)

2. Jlmama3oH M3MEpPEeHHs] OTUETHOTO YCTPOWCTBA JOJDKEH MPEBBIMIATH
nomyck IT Ha U3roToBIIEHHE AETANH.

3. TemmeparypHbIil peXuM, yCIOBHUS JKCIUTyaTalllud, KJIacC KOHIIEBBIX
Mep IJI1 HACTPOMKH, MOJI0KEHHE MPUOOpa MpU U3MEPEHUH JOJDKHBI COOTBETCTBO-
BaTh MMACIIOPTHBIM JAHHBIM BBIOPAHHBIX CPEJICTB.

Bonee TouHble M3MepUTENIbHBIE CPEACTBA WM 00JIee KECTKUE YCIOBUS U3-
MEpEeHUsl HE PEKOMEHIyeTCsl UCIoJib30BaTh. HO 3TO He 03HAaYaeT, YTO UX MCHOJIb-
30BaTh HEBO3MOXKHO. Kak mpaBuio, ecim yka3aH KakoW-THOO pexuM-yCIOBHE
MIPOBEICHUS] U3MEPEHUH, TO 00Jiee JKECTKHE PEKUMBI TAK)KE SBIISIFOTCS TOJIHBIMU,
OJIHAKO UX HELEJIeCO00pa3HO NPUMEHATh, TOCKOJIbKY JJOCTaTOUYHO MPOBECTH U3Me-
peHusi ¢ 6o1ee cBOOOAHBIMU PEKUMAMHU.

Jlyist BBIOOpa CpeICTB U3MEPEHUI JIMHEWHBIX pazMepoB 10 S00 MM 3aBUCH-
MOCTh JOIYCKA€MOW MOrPEIIHOCTH U3MEPEHHUS - Oy OT JOMYCKa HA M3TOTOBIIE-
uue uznenus T (IT) u HoMmuHaneHBIX pazmepoB ycranaBiuBaeTcsi [OCT 8.051-81.

B ToMm ciydae, ecnu 10MyCK Ha U3rOTOBJIEHUE pa3Mepa HE COOTBETCTBYET
TaOJIMYHOMY 3HAUEHUIO, TO JIOMyCKaeMasi MOTPEIIHOCTh U3MEPEHUS ONpPEeIesIeTCs
JIMHEMHON WHTEPIOJALMEN 3HAYECHUM JOIYCKAeMBbIX IOTPELIHOCTEN U3MEPEHUs,
COOTBETCTBYIOIIMX JIOITYCKaM B MHTEPBAJIEC MEXIY KOTOPBIMU HaXOAUTCS KOHTPO-
JIMPYEMBIN JTOITYCK.

YcTaHOBNIEHHBIE CTaHAAPTOM MOTPEIIHOCTH H3MEPEHUS Oy SBISIOTCS
HanOOJBIIUMHU JIONMYCKAEMBIMU TOTPEUIHOCTSIMU H3MEPEHUM, BKIIOYAIOIIUMHU B

ce0s Kak CquaﬁHbIe, TaK U HC YYTCHHBIC CUCTCMATUYCCKUC ITOTPCIHIHOCTU, TO CCTh
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BCE COCTAaBIISIOILINE, 3aBUCAILINE OT U3MEPUTENIBHBIX CPENCTB, YCTAHOBOYHBIX MED,
TEeMITepaTypHBIX KoJieOaHui, 0a3upOBaHUS U T. .

CiydaiiHasg MOrpemIHOCTh U3MEPEHUST HE JOJDKHA npeBbimartsh 0,6 oT mpe-
Jiena TOImycKaeMo morpenHoctd u3Mepenus. CiyyaiiHasi OTpeliHOCTh U3Mepe-
HUS TIPUHUMAETCS C JIOBEPUTEIBHON BeposTHOCTHIO 0, 954 (+£206), rae ¢ — 3Haye-
HHE CPEAHETO KBAAPATUUECKOTO OTKJIOHEHHUS ITOTPENTHOCTA U3MEPEHUS.

TabnuuyHble 3HaYEHUsI MOTPEIIHOCTEN CPEeICTB M3MEPEHUM, YCTaHOBJICH-
HBIC SKCIIEPUMEHTAIBHBIM U PACYETHBIM ITYTEM C YUYETOM U3MEPSEMBIX Pa3MEpOB,
TEMIIEPATYPHOIO PEXUMA M MPUEMOB, OCYIIECTBISIEMBIX IIPU U3MEPEHUH IPUBE-
JIEHBI B Ta0I1. 2, 3.

Pexomenpanuu mo BeIOOpPY CPEACTB U3MEPEHUMN JIMHEUHBIX pa3MepoB OT 1
110 500 mMm m3noxensl B PTM — 1.4.331-81.

Tabmuma 2
[IpenenbHBIE TOTPEMTHOCTH CPEICTB U3MEPEHUH JJIs1 HAPYKHBIX PA3MEPOB

WHTepBasbl pa3sMepoB, MM
1-10 | 10-18 | 18-30 | 30-50 | 50-80 | 80-120 [120-180
[Mpenensubie 3HaueHus +A lim, Mxm

HanmenoBanue cpeacTs usmepeHus

[IITaHreHUUPKYIX € UEHOW JIEJICHUS
mikansl HoHuyca 0,1 (tuma LHII-1, IOI(- | 150 | 150 | 150 | 150 | 160 | 170 | 190
2) MM

[IlTaHreHUMpKYIM € LEHOW JEJICHUS
mkaiael HoHmyca 0,05 (LILI-1, IHI[-2) | 80 80 80 80 90 | 100 | 100
MM

Muxkpometpsl rnagkue (tuna MK); npu

N 45 | 45 5 5 5 6 7
paboTe HaxXoJATCsI B CTOMKE

Muxkpomerpsl rnagkue (tuna MK); npu

45 | 45 7 7 8,5 10 12
paboTe HaXOoJATCs B pyKax

WNunukatopsr yacoBoro tumna (MY) c e-
Hori genenus 0,01 MM m guamazonHom | 17 18 18 19
nokazanuii 10 MM

OnTumeTpbl BEpTUKAIbHbBIE C IIEHOU Jie-

aenus 0,001 mm (turmra OBO-1, UKB) 0.4 04 0,4 0,5 0,5

OnTuMeTpsl TOPU30HTAIBHBIE C LIEHOU

nenenus 0,001 mm (tuna OI'O-1, UKT) 0.4 0.4 0,4 0,5 0,6

MUKpPOCKOIIBI HHCTPYMEHTAJIbHBIE MO-

nemu bMHW u MMUA 4 4 4 5 6




TaOmuma 3
[IpenenbpHBIC TOTPEITHOCTH CPEJICTB H3MEPEHUH IS BHYTPEHHUX pPa3MEpOB

0 HHtepBainsl pa3MepoB, MM
AUMEHOBAaHUE CPEACTB U3MEPECHUS 118 | 1850 | £0-120 ‘ 120-250
[Tpenensubie 3HaueHus +A lim, Mxm
[IITaHreHIUpPKYIH C LIEHOU JEJICHMS IIKaJIbl HO-
auyca 0,1 mwm (tuma HILI-1, TI1T-2) 200 200 200 200
[IITaHreHIUPKYIH C LIEHOU JEJICHMS IIKaJIbl HO-
uuyca 0,05 mm (ILII-1, IITLI-2) 150 150 170 200
HyTtpomepsl MUKpOMETpHUYECKHUE C LIEHOH Ziee- 15 20
Hus 0,01 MM (Tuna HM)
HyTtpoMepbl HHAMKATOPHBIE C LIECHOW JEIEHUs
. 10 12 16
orcueTHoro ycrpoiictea 0,01 mm
OnTumeTphl FTOPU30HTAJIBHBIE C IEHOW JEJICHHUS 12 1.2 15 3
0,001 mMm
MHuKpOCKOIIBI HHCTPYMEHTANIbHBIE Moenn bMI v 8 9
u MMI

CpaBHenue npeznensHoi norpemHoctd CHU3 ¢ pornyckaemMon MOrpenHo-
CTBIO U3MEPEHHUS IPOU3BOIUTCS O3 yduera 3Haka y A lim.

Ecnu nonmyckaeMbIM YCIOBUSIM H3MEPEHHSI COOTBETCTBYET HECKOJIBKO
puOOPOB, UMEIOIIMXCA B HAJTMYHUH, TO BBIOMPAIOT HanOosee MPOU3BOAUTENIbHbIH,
JICHIEBBIN U MMPOCTON B AKCILTyaTaIlMy Mpuoop.

B 3aBucumoct# 0T pa3mMepoB (M Macchl) KOHTPOJIUPYEMON ACTAIN JOJIKEH
OBITh pEIlEH BOMPOC C MPUMEHEHUEM CTAIlMOHAPHOTO WJIM HaKJIaJIHOTO Mpuodopa.
[ToBepXxHOCTHAs TBEPJIOCTH, IEPOXOBATOCTh U (POpMA TOBEPXHOCTH ACTAIN JTOXK-
HBI MPEIONPEACIUTh BETUUYUHY M3MEPUTEIBHOTO YCHIINMS U BbIOOP KOHTAaKTHOTO
WM OECKOHTAKTHOTO MeTojaa u3MepeHus. llpu 3ToM HE0OX0IMMO MOMHHTb, UTO
YMEHBUIEHUE U3MEPUTEILHOTO YCUIIUS YBEIMYMBAECT CIYYaWHYI COCTaBIISIONIYIO
NOTPEIIHOCTH U3MEPEHUs, a YBEJIIMYCHHE YCHIIMS MOBBIIIAET KOHTAKTHBIE Jedop-
MalHU.

Ecnu 1mepoxoBaTtocTe M3MeEpAEMON MOBEPXHOCTH HE PErIAMEHTHPOBAHA,
napametp R, He nomken npessimath 3HaueHuit: 0,051T — nns psgoB npenenos no-
nyckaembix norpemnocteit 1+4 ('OCT 8.051-81) u ans kBanurero 2+5; 0,101T —
JUISL pAJIOB TPENIETIOB JIOMyCKAEMbIX MOTPEelIHOCTer 5+9 u 11 KBamUTETOB 6+9,
rae |'T — gomyck KOHTpoIHpyeMoro pa3mepa.

3HaueHUs pa3MepPOB MOJYUYECHHBIX U3MEPEHUEM C MOTPEIIHOCTHIO, HE TIpe-




BBILIAOIIEH MPEIeIIbl JOIYCKAeMOMW, TPUHUMAIOTCS 3a JEUCTBUTENbHBIE.
[MPUMEP. BeiOpaTh cpeACTBO U3MEPEHUS AJIsi KOHTPOJIS BaJjia, U3TOTOBJICHHOTO U3
3aKaJICHHO# cTanu, pasMepom D40h7.

ITo T'OCT 25346-82, TTOCT 25347-82 HaxoauM OpeaeiabHble OTKIOHEHHS ISl Ba-
na pazmepom D40h7: es = 0; ei = -25 mxm. Onpenensem gonyck: T = 25 MKM.

[To Tabn. 1 B rpade «HOMHHATBHBIE pa3Mepbl» HaxoauM uHTepBat (30-50),
B KOTOPBIN BXOJUT HOMHHAJIBHBIN pa3Mep KOHTPOJIUPYEMOTO Bajia U sl 7-ro KBa-
auteTa 3Toro uHTepBana (IT7=25MkM) ycTaHaBiIMBaeM JOMYCKaeMyr MHOrpeml-
HOCTb U3MEPEHUS Oyp3= 7 MKM.

Jliist BBIOOpa cpeficTBa M3MepeHus odparaemcs K Tabi. 2, rae Iy HHTep-
Baja pasMepoB (30-50 mm) moxbupaem Takoe 3HaueHue A lim, koropoe ObLIO ObI
OJIM3KO MU MEHBIIE Oy~ 7 MKM; TO €CTb A lim <7MmkmM.

JUIsL naHHOrO IpuMepa TaKOMY YCJIOBHUIO YJOBJIIETBOPSET MUKPOMETP
rnankuil (tuna MK) i u3sMepeHuil Hapy>KHbIX pa3MepOB U3/ENi; LIeHA IeTIeHUs
mkanel — 0,01 MM; nuamason uzmepenuit 25-50 mwm (tabn. 9), npenenbHas mo-
IPEITHOCTh U3MEpPeHHs B cToike + A lim= 5 MKM, a Tak)Ke MHKPOCKOIBI HHCTPY-
MeHTalbHble Mosiein BMU u MMU ¢ nipenenbHON MOTpEelIHOCThIO U3MEpPEHHS TA
lim =5 Mxm.

Hcnions3ys B g1aHHOM paboTe KOHTAKTHBIA METOJ M3MEPEHHUSI, OCTAHABIIU-
BaeM CBOM BBIOOp HAa MUKpOMeETpeE riaakoM. K Tomy ke mpuMEeHEHUE ONTUYECKHUX
CPEICTB U3MEpPEHUsl B JaHHOM Cllyyae HelleJecooOpa3Ho, Tak Kak Bajl U3TOTOBJICH
13 3aKaJICHHOM CTaM C BRICOKOM MmoBepxHOCTHOM TBepaocThio (HRC=50).

MukpomeTrp TiHagkuii mpu paboTe TODKEH HAXOIUThCS B CTOWKE WIIH
JI0JKHA 00ecreunBaThCs HaJEeXKHas €ro U30JsUus OT Teria pyk oneparopa. Ecnu
TJIAJKUA MUKPOMETpP MpU paboTe HAXOAUTCS B pyKax, TO TpeleibHas MOrpell-
HOCTh M3MEpPEHMS I Auara3zoHa pa3mepoB 25+50 MM cocTaBisieT 7 MKM, 4TO
IPEBBILIAET JOIYCTUMYIO.

3. YCTAHOBJIEHUE TPEBOBAHMI K HOPMAJIbHBIM
YCJIOBUSIM BBITIOJITHEHU S JIMHEMHBIX N3MEPEHUM

3.1. Ilopsimok BbIMOJMHEHUS pabOThI (2-51 4aCTh, OCHOBHBIE JTaIlbI):

— ONPEICIUTh BEUYUHY Oy, - BBIXOZA JACWCTBUTEIBHOIO 3HAUEHUS IO-
TPEITHOCTH CPEICTBA M3MEPEHHsI 3a TPEeeT J0MyCcKaeMol OCHOBHOW TOTPEITHO-
ctu (o 'OCT 8.050-73 «HopmasibHbIE YCITOBUS BBIOJHEHUS JTUHEHHBIX U YIJIO-
BBbIX U3MepeHuit») — Tadmn. 4;

— Ha3HAYUTh HOPMAJIbHBIE TPEENbl 3HAUCHUN BIHSAIOIIMX BEJIUYHH, UC-
10JIb3Ys TaOUIBI 3-T0 pas3jeia ctanaapTa (Tadi. 5-7);

— ONpEAeNUTh OCHOBHBIC TMapaMeTphl BHEIIHEH Cpenbl B J1a0OpaTOpHH:



TEMIIEpaTypy, OTHOCUTENbHYIO BIaKHOCTh BO3/lyXa, aTMOC(HEPHOE IaBIICHUE;

— copMynupoBaTh TPeOOBAHUS K BHEIIHUM YCJIIOBHUSIM BBITTOJTHCHHUS JIW-
HelHbIX u3mepennit mo 'OCT 8.050-73.

3.2. TpeGoBaHuUs K BHEITHUM YCJIOBUSM BBITIOTHEHHSI TUHEHHBIX U3MeEpe-
HUM B 1abopaTopuu

HopwmasnbHbie ycoBUs BBITIOJTHEHHS] H3MEPEHUH TOKHBI OBITH 0Oecteue-
HBI JJI TPAKTUYECKOTO MCKIIOYEHHS JOMOJHUTEIBHBIX MOTPEHIHOCTEN u3Mepe-
HUSL.

I'OCT 8.050-73 ycraHaBiMBaeT CIEAYIONIME HOPMAJIbHbBIE 3HAUECHUS BIIM-
SIOIIMX BEJIMYMH: TeMIiepaTypa okpysxaromieir cpeasl 20°C (293°K), armocdepHoe
napienne — 101324 Tla (760 MM pT. CT.), OTHOCUTENbHAS BJIIAXKHOCTh BO3AyXa —
58%, HampaBJEeHUE JIMHUW U3MEPEHHUs JIMHENHBIX pa3MepoB 10 160 MM y Hapyx-
HBIX IOBEPXHOCTEN BEPTUKAIBHOE, & B OCTAIIbHBIX CIy4YasX — FTOPU30HTAIBHOE.

OnHako MpU BBHIMOJHEHUH U3MEPEHHUN BecbMa TPYJIHO 0O€CHEUHUTh BHEIII-
HUE YCJIOBHS, KOTOPbIE COOTBETCTBOBAIM Obl HOPMAJIbHBIM 3HAYCHHUSAM BIUSIOIIMX
BelnurH. [[03TOMy B 3aBUCMMOCTH OT BEJIMYMHBI KOHTPOJHUPYEMOTO pa3Mepa u
JIONyCKa Ha €ro M3rOTOBJICHHE B CTaHAAPTE 33AIOTCS IOMYCTUMbBIE OTKIOHEHHUS
BIIMSIONIMX BEJIUYMH OT UX HOPMAJIBHOTO 3HAYECHUS, KOTOPHIC HA3BIBAIOTCS HOP-
MaJbHBIMHU TIpE/eNlaMy 3HAYCHUM BIIMSIONUX BETUYHMH (MX YUCIOBBIC 3HAYCHUS
npuBeneHsl B pasaene 3 TOCT 8.050-73).

C moMoIIpI0 3TOTO CTaHaapTa HEOOXOIMMO, UCXO/I U3 JUara3oHa u3Me-
pSAEeMBIX pa3MepOB M JOMYCKOB Ha HUX, CPOpMyIUpoBaTh TPeOOBAHUS K HOPMAJTh-
HBIM YCJIOBHSIM BBINIOJIHEHUSI U3MEPEHUM, TO €CTh YCTAHOBUTH MPEEIbl HOPMaJb-
HOM 00J1acTH 3HAYEHU BCEX BIMSIOINIMX BEJIMUUH.

HopmanbHolt 005acThi0 3HAYEHWM BIMSAIONMIMX BEIUYUH TMPU JIMHEHHBIX
U3MEPCHUSX SBIIAETCS 00J1aCTh, IPU 00CCIICYCHUH KOTOPOM BBIXOJ Oy, ACHCTRU-
TEJILHOTO 3HAYEHUS! MOTPEIIHOCTH CPECTBA M3MEPEHUS 3a MpEAeN AOMyCKaeMoun
OCHOBHOM TMOTPEIIHOCTH CPEACTBA U3MEPEHUS HE MPEBBINIACT 3HAYCHUHN, yKa3aH-
HBIX B Ta0OI. 4.

[Ipu mpenenax nomMycKaemMo#l MOTPEIIHOCTH U3MEPEHUS, MPEBBIIIAOIINX
3HAYCHUS, YKa3aHHBIC B Ta0J. 4 JUIsI COOTBETCTBYIOIIUX PSAOB, HOPMaIbHBIEC YCIIO-
BUSI BbIOMpatoTCs 1o Ooisiee rpydomy psiay. [lpu yMeHbllIeHHH AOMYyCKaeMOW Mo-
TPEITHOCTH W3MEPEHUS] HOPMAJIbHBIE YCJIOBHS JOJKHBI BBIOMpPATHCS MO OoJiee
TOYHOMY PSTY.

IIpu pgomyckax Ha pa3Mep U3MENUs, HE COOTBETCTBYIOUIUM 3HAUYEHUSIM,
yKa3aHHbIM B Ta0J. 4, NOMyCKaeMble 3HAUYCHUS Oy, BHIOMPAIOTCS MO OJMIKHEMY
HaWMEHBIIEMY 3HAUYCHUIO JIOMYCKa /I COOTBETCTBYIONIIETO JIMAa30Ha Pa3MepOB.
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TpeOoBaHus, KOTOpbIE YCTAaHABIMBAET IAHHBIN CTAHJAPT, PEKOMEHIYIOTCS
pu pa3padoTKe METOAWK W3MEPEHHUI U MPHU BHITIOJHEHUU MPOIIECCOB M3MEPECHUN
00BEKTOB, HE UMEIOIIUX BHYTPEHHUX UCTOUYHUKOB TEIlIa.

[Ipumep. ChopmynupoBaTh TpeOOBaHUS K HOPMAJIBHBIM YCIOBUSM BBI-
TIOJTHCHHU ST U3MEPEHUH MPH KOHTPOJIe Basia pazmMepoM D40h7.

[To Tabi. 4 ompenenuM BBIXO Oy, JACHCTBUTEIHLHOTO 3HAYCHHUS TOTPEIII-
HOCTH CpEJICTBAa M3MEpPEHHUs 3a Mpeiesl JI0MyCKaeMOW OCHOBHOM MOTPEIIHOCTH
CpEACTBa U3MEPEHUS.

JIJist KOHTPOJIMPYEMOT0 pa3Mepa Bajia, U3TOTOBJIEHHOIO C JIOIYCKOM IO 7-
My KBaJUTeTy, paBHbIM T=25 MkM, 1o Tabin. 4 auamnazona pasmepo 30-50 MM 1o-
MyCK Ha pa3Mep HE COOTBETCTBYET MUMEIOIIEMYCs 3HadeHHuI0. Toraa nomyckaeMoe
3HA4YCHUE Oy ; BIOMpaETCs Mo OJMKalllleMy MEHbIIIEMY 3HAYEHUIO JOMYyCKa, T. €.
T=15 MKM J1J151 COOTBETCTBYIOIIETO JUANa30HA PA3MEPOB, & UMEHHO Oy, =1,5 MKM,
YTO COOTBETCTBYET | X psiay npenenoB JOMyCKaeMbIX 3HAUCHUH.

Tabmuna 4 ('OCT 8.050-81)

Tanason Psi/ibI Ipe1esiOB AOMYCKAEMbBIX 3HAYCHHUM O 4y ;, MKM
pamMepos, | I I IV Vv VI Vil
L A B Aa ] Aa B Aa S A B A B Ax B
Ce. 1103 | 0,2 [0,02| 03 [0,03| 05 [0,06| 08 [0,10] 1,2 [0,15]20 |02 | 3 |03
Ce3 106 |0,25(0,03| 04 [005| 06 [0,07| 1,0 [0,0] 1,5 [020] 25 [ 03 | 4 | 05
Ce. 6 10 10/ 0,25 0,03| 0.4 |0,05| 0,6 |0,07| 1,0 |0,10| 15 |020| 25 | 03 | 4 | 05
197 10,30{003| 05 |006| 08 |010| 1.2 |015| 20 |0,25( 30 | 03| 5 |06
570 10,40{005| 06 |007| 10 [010| 15 |020| 25 |0,30( 40 | 05| 6 |07
Ce. 30 2050| 0,40 | 0.05 | 0,6 |0,07| 1,0 |0,20| 1,5 |0,20| 25 |0,30| 40 | 05| 7 | 08
Ce. 2970 10,50 0.07 | 0,8 |010| 1,2 |1,15] 20 [0,25| 3,0 |035| 50 | 06 | 8 | 09
i(‘jlgg 0,60|0,07| 1,0 |0,10| 1,5 |0,20| 25 |0,30| 4,0 |050| 6,0 | 07 | 10 | 1,1
Cr 1207 10,80 0,10 1,2 [015| 20 |0,25| 35 [040| 50 |060| 80 | 09 | 12 | 13
O 80701120 0,15| 2,0 [0,25| 30 [0.35| 45 [0,50| 7.0 |0,80|10,0| 1.2 | 14 | L5
Cr. 200201 2,00 0,25 | 30 [0,35| 40 [0.50| 6,0 [0,70| 80 [0,90|120| 1,4 | 16 | 18
Cr. 300201 250 |0.30 | 4,0 [0,50| 6,0 [0,70| 8,0 [0,90 10,0 1,20 |150| 1,8 | 20 | 2.3
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[Iponomxenue Tadm. 4

Twanason PSIIBI IPEIEIIOB IOMYCKAEMBIX 3HAYCHHH O 4y ;, MKM
paswepos, | VI IX X XI XII X1 XIV
A B A B A B A Puns A B A B A B
Ce.ln03 | 4 | 05| 6 | 06|10 |1,0| 14 |12 |20 [ 15| 33 | 20 | 40 | 2,5
Ce3n06| 5 |06 | 8 |08 13 | 1,3 | 18 | 15| 25 | 20 | 40 | 25 | 48 | 3,0
Ce.612010 6 | 07| 9 | 09| 16 | 1,6 | 22 | 2,0 | 30 | 2,5 | 50 | 3,0 | 58 | 4,0
1971 8 | 09|11 | 11|19 |19 |27 | 25|35 |30 |60 |40 | 70 |45
0™ 9 | 1113|1323 |23|33 30|45 35|70 (45| 84|55
Cr.301050] 11 | 1,3 | 15 | 1,5 | 27 |27 | 39 | 35| 50 | 40 | 85 | 55 | 100 | 7,0
©r-20720 | 13 | 1,5 | 18 | 1,8 | 30 | 30 | 46 | 40 | 60 | 50 | 100 | 7,0 | 120 | 8,0
Eglgg 15 | 1,7 | 21 | 21|35 35|54 |45 70 |60 |115| 80 | 140 | 9,0
Cr120%01 18 | 20| 24 [ 24| 40 | 40| 63 [ 55| 80 | 7,0 | 135 | 9,0 | 160 [10,0
O o021 20 | 23 | 27 |27 | 45 |45 | 73 | 60| 90 | 75 | 150 | 10,0 | 185 | 12,0
Cn- 200201 22 | 27| 30 | 30| 50 |50 | 84 | 7.0 | 100 | 80 | 170 |11,0| 215 14,0
Cr. 200701 25 | 3,0 | 35 | 35| 60 | 60 | 95 | 80 | 120 |10.0| 190 | 13,0 | 250 | 17,0

YcTaHOBUM HOpMallbHbIE TPEAENbl 3HAYEHUW BIMAIOMIMX BEJIWYUH IS
JTAaHHOM JIeTaH.

1. HampaBneHue JNUHUM MU3MEPEHUS JIMHEWHBIX pa3mepoB 10 160 MM y
HapY>KHBIX IOBEPXHOCTEH — BEPTHKaIbHOE. JlOMyCKaeTcs OTKIOHEHUE OT HOP-
MaJIbHOTO HaIpaBJICHHS JINHUN U3MEpEHUs +5°.,

2. llpenensl n0mMycKaeMOro OTKJIOHEHUS TEMIIEpaTypbl 0ObEKTa H3Mepe-
HUS ¥ paboyero NpocTpaHCTBA OT HOPMAJIBHOIO 3HAYEHUS B MPOLECCE U3MEPEHUS
+2°C (Tabum. 5).

3. B pabodee mpocTpaHCTBO HE PEKOMEHIYyETCsS MOMENIaTh OOBEKThI U3-
MEpPEHUs C OTKJIOHEHUSMHU TEMIIEpaTypbl HAa MOBEPXHOCTH OT HOPMAaJIbHOU Oosee
gyem 3,5°C.

4. Bpewms BblaepkKd B pabodeM NMPOCTPAHCTBE MpHU TemIepaTrype, yka-
3aHHOM B 1I. 2, TOJDKHO OBITH HE MeHee 6 4. (Tali. 6).

5. JlomyckaeMble M3MEHEHUsI TEMIIEpaTypbl B TEUEHHE O, 5 4daca He
nospkHbl ipeBbimats 0, 2°C (tabm. 7).
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6. JlaBieHue OKpy’Karolero Bo3ayxa B paboyeM MPOCTPAHCTBE HE JOJIK-
HO OBITh MeHbIle aTMochepHoro. JlomyckaeTcs mpeBbIlIeHHEe aTMOC(EPHOTO J1aB-
aeHust He 6osee yeM Ha 3 kl]a.

7. KommMdecTBO TBEpBIX YAaCTHII MbIMA B | M° BO3Zyxa B paGoueM mpo-
CTPaHCTBE HE JOJKHO ObITh Oosblie 20 mpu pa3smMepe 4acTull MbUIM He Oojee 2
MKM.

8. Ilpenensl n0MycKaeMOro OTKJIOHEHMs BJIaKHOCTH BO3AyXa B paboueM
IPOCTPAHCTBE OT HOpMabHOTO +20%.

9. Haubonblias cKOpocTh ABMKEHMS BO3yXa B pabodyeM IpPOCTPAHCTBE
HE JI0JDKHA npeBbIimats 0,2 m/c.

10. YpoBeHnp myma B pabodyeM IMpPOCTPAHCTBE HE JOJDKEH MpeBblmaTh 80
nb.

11. IlorpemrHocTh CpeacTBa W3MEPEHUs, BbI3bIBa€Masi KOHTAKTHBIMHU Ji€-
dbopMasIMU B MECTE CONPHUKOCHOBEHHUS! M3MEPHUTEIHOIO HAKOHEUYHHUKA C U3MeE-
pseMbIM O0BEKTOM He J0JbkHA mpeBbimath 0,1 gomyckaemMoil NOrpenIHoCTy u3Me-
peHusi, yTo obecreunBaeTcs BRIOOPOM Marepuana U GOpMbl UBMEPUTENBHBIX MO-
BEPXHOCTEW, HOPMUPOBAHUEM U3MEPUTEIBLHOTO YCUIIUS U €r0 KOJIeOaHUEM.

[lognepxanue HOpPMaJbHBIX YCIOBHI B pabOyeM MPOCTPAHCTBE JTOJIKHO
o0ecnieunBaTbCsa B TEUEHHE BCEro Mpolecca usmepenus. Ecin ykazaHHble Tpebo-
BaHMS COOJIIOMAIOTCA M HMMEETCSl CTAHIApTU3UPOBAHHAS METOJMKA BBINOJHEHUS
WU3MEPEHHM, TONyCKAETCs HE BBOAMUTH NOMPABKU HA BBIXOJI BIMSIOLIMX BEJIMYMH 32
npenesibl HOpMalbHOW O0JIACTH 3HAYEHUH M HE (PUKCHUPOBATh JIEWCTBUTEIIbHbBIE

3HAa4YCHMA BIHAIOIINX BCINYHH.

Tabmuna 5
HopwmasbHbie npeaesnbl 3HaYeHUN BIUSIONIMX BEJIMYHH
13
Orkiionenue temreparypst, “C 1ist psAIoB
Pazmepsl, MM

I I i IV - VI IX - Xl X1l - X1V

Cs. 1-"-18 +0,5 +0,8 +1,0 +1,5 +3 +4

"18 -" - 50 +0,2 +0,3 +0,5 +1,0 +2 +3

"50 - "- 500 +0,1 +0,2 +0,3 +0,5 +1 +2
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Ta0muma 6

BpeMst BEIIEPKKH, 9. VIS PAIOB
Macca o0bekTa
M3MEPEHUS, KT
-1 IV -V IX - Xl XII - X1V
Tlo 10 6 4 3 2
Cg. 10 g0 50 14 8 6 4
Cg. 50 g0 200 24 14 10 7
Cs. 200 no 250 36 20 16 12
Tabmumna 7
Jlonyckaemble OTKIOHEeHHs | JlomycKaeMble U3MEHEHHs TEMIIEPATY- Jlomyckaemas pas-
TEMIIEPATYPhI OT HOPMAaIlb- pelL, °C HOCTb TEMIIEPATYP B
Holi , °C B Tteu. 0,5 u. B teu.12 u. JBYX TOYKax, ‘C
+0,1% 0,02 0,1 0,02
+0,2 0,05* 0,2 0,05*
+0,80,3 0,1* 0,2 0,1%
+0,5 0,1% 0,5 0,2
+0,8 0,1 0,5 0,2
+1,0 0,1 0,5 0,2
1,5 0,2 1,0 0,2
+2.0 0,2 2,0 0,2
+3.0 0,5 3,0 0,5
+4,0 0,5 3,0 0,5

¥ O6ecreunBaeTCs PK PacIoNIOKEHHH OTIEPATOPA BHE paboUYero mpoCTpaHCTBA.

[Ipumeuanuie. Hopmbl, ykazaHHble B Ta0d. 7 pacCpOCTPaHSIIOTCS HA YCIOBUS CpaB-
HEHUsI Mep U 00BEKTOB M3MEPEHUsSI C PA3HOCTHIO KOI(PDUIIUEHTOB JIHU-
HeitHoro pacmupenust He 6omee 7.10°K ™ mpu o6weit macce cpeacts u
00bekToB u3mMepeHus He 6omee 500 kr.

4. KOHTPOJIb HAPYKHBIX 1 BHYTPEHHUX JTMHENHbBIX
PA3MEPOB. METOJJMKHU M3MEPEHUI HA TIPUBOPAX

4.1. Ilopsiiok BbITTONHEHUS pabOTHI (3-1 YaCTh, OCHOBHBIE ATAllbl):
— BBIYEPTUTH B OJaHKE OTYETa 3CKU3 pabouel AeTaiu ¢ yKa3aHUEM KOH-
TPOJIUPYEMBIX CEUEHUI U HAIPABJICHUM;
— UW3Y4YUTh KOHCTPYKIMH (cM. ¢. 86-107 [1]), MeTposoruueckue xapak-
TEPUCTUKU BHIOPAHHOTO CPEACTBA U MPUEMbI PAOOTHI C HUM,;
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— HW3MEpUTH JeTajdb BEIOPAHHBIM CpelcTBOM B 3-x ceueHusx (1,2,3) u B
JBYX B3aUMOINEPIEHIUKYIApHbIX HanpasieHusx — |, Il. Pe3ynpraTel n3mepenuii
3aHECTH B TAOJUIy OTYETA;

— TOJICYMTATh ACHCTBUTEIbHBIE PAa3MEpHI JI€Taleil B 33JaHHBIX CEYEHU-
X, 3HAYEHUSI OBAJIbHOCTH U KOHYCOOOPa3HOCTH;

— TIOCTPOMUTH JIOBEPUTENIbHBIE MHTEPBAJIBI U AaTh 3aKIFOUEHHUE O TOJHO-
CTH JeTaJici.

4.2. Metonuku paboOThl Ha YHUBEPCAIBHBIX U3MEPUTENBHBIX MTPHOOpax

N3mepenrie HapyKHBIX U BHYTPEHHUX JIMHEHHBIX Pa3MEpPOB KOHTAKTHBIM
METOJOM (HCIIOIh3yeMOM B JIAaHHOHM J1abopaTOpHOM paboTe) OCYIIECTBISETCS Me-
XaHUYECKUMHU U3MEPUTEIBHBIMU TOJIOBKAMU U MPUOOpaMH CO BCTPOCHHBIMHU M3-
MEPUTENBbHBIMU YCTPOUCTBAMH, KOTOPbIE B 3aBUCUMOCTH OT MPUMEHSAEMBIX B HHUX
NIEPENATOYHBIX MEXAHU3MOB JIEJIATCA HA IITAHTCHHUHCTPYMEHTBI, MUKPOMETpHYE-
CKH€, TOJIOBKH M3MEPUTENbHBIE PhIYAXKHO-3y0UaThie, 3y0uaThie, HyTPOMEPHI, TIIy-
OMHOMEDBI, TOJIOBKU IIPYKUHHBIE.

I'OCT 8.009-84 «HopmupoBaHue U UCIOIB30BAHUE METPOJIOTHUYECKUX Xa-
PAKTEpUCTUK CPEACTB U3MEPEHUI» YCTAHABIMBAET HOMEHKIIATYPY METPOJIOrHYe-
CKHX XapaKTEPUCTUK CPEACTB U3MEpeHui (Tadir. 8).

4.2.1. IlTaHr€HIIUPKYJIb

ITo TOCT 166-80 mTaHreHIMPKYIH BBIMYCKAIOT 4-X TUIOB, OCHOBHBIE

TEXHUYECKUE XapaKTEePUCTUKU KOTOPBIX MPUBEIEHBI B Ta0I. 9.

4.2.2. 3amepeHue mTaHreHIUPKYIEM

[lepen m3MepeHreM IITAHTEHUMPKYJIEM MPOBEPSAIOT HYJIEBYIO YCTaHOBKY,
JUISL 4YeTO CABUTAIOT MU3MEPUTENbHbIE IYOKH 7,8 10 COMPUKOCHOBEHMSI JPYT C JAPY-
roM (puc. 1). IIpu 3TOM JOJKHBI COBIAAATh HYJIEBOM U KOHEUHBIN IITPUXU IIKAJIBI
HOHUYcCa 6 CO IUTpUXaMU OCHOBHOM MIKaibl 4 (1Kaubl mTaHTrH). M3mepeHue
HapYy>KHOTO pa3Mepa HE0OXOIMMO MPOBOJAUTH B clieAyromieM nopsake. [lomectuts
U3Jee MKy r'yOKaMy IITAaHTeHUUPKYJIs 8 WK 7, IpUKaTh HEMOJIBUKHYIO TY0-
Ky 8 (7) K MOBEPXHOCTH M3JEIMS U NepeMeniasi paMKy 2, NPUOJIU3UTh K U3JIEITHUI0
MOJBIXHYIO TyOKy 8a (7a), mociie 4ero 3aKpenuTh CTOMOPHBIA BUHT 10 MHKpO-
METPUYECKON Iojayu. Bpamas raiky 5 MUKpPOMETPUYECKOM MONA4U, NPUBECTU
MOJIBKHYIO TYOKY B CONPHUKOCHOBEHHE C MOBEPXHOCTHIO M3JEIHUS U 3aKPENHTh
BUHT 3 paMku. [Ipu 3TOM 00€ TyOKH JOJIKHBI IJIOTHO MPUJIETaTh K U3MEPSIEMOMY
U3JIETUIO, a TpPU MEPEMENICHUHN IITAHTCHUUPKYJIS AOJKHO OLIYIIAThCSA JIETKOE
TpEHHUE.
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MeTtposiornueckue XapakTepUCTUKU CPEICTB U3MEPEHUN

\ 4

Xapakrepu-
CTHKH, TIpel-
Ha3HAUYCHHbIC
Ui ompene-
NeHUs pe-
3yl1bTaTOB
n3MepeHui

\ 4

A4

1. OyH
KIIUS Ipeod-
pa3oBaHUs

2. 3Ha
YEHHUSI OJIHO-
3HAYHOH HJIH|
3HAYECHUS
MHOI'03Ha4-
HOM Mepbl

3. Ie-
Ha JIeJICHUs
LIKaJIbI

4, Ko-
JIOBBIE Xa-
paKTepUCTH-
KH

HeunndpopmaTuBHbIC
BBIXOJTHOT'O
CHUTHaJIa CPeJCTBa H3Me-

Ia-

XapaKTepUCTUKH | (X apakTepucTu- | [[unamn- |[XAPAKTEPUCTHKH
[IOrPEIIHOCTEH _ CpPEACTB H3Mepe-
p K1 YYBCTBH-| [deckue peA Pe \hamerpot
CPeACTB H3MePe-| |renpHocTH xapakTepy-|[HUH,  OTpaxaio-
HUI cpencTB  m3Me-| [cThkn [IUe UX CIOCO0- crii
penuil x Biums-||cpencrs  |[HOCTH BIMATE Ha
IOIMM  BEJIMYH-| [u3Mepenuii |[AHCTPYMEHTAIb-
Ham HYI0O ~ COCTaBJIs-
FOIYI0  TIOrpell-
HOCTH  U3Mepe-
HU
v
1. Cucrema- 1. DyHK-
THYECKAst COCTAaB- | |y prsstrmist
v
JUroLad . 2. N3meHe-
2. Cryuaii- 1. [Tonusre:
HHE METPOJIOTH-
Hast COCTABJIAIOMIAs — Ilepexonnas

3. Bapuanuu
BBIXO/IHOTO CHI'Ha-
la cpencTtBa U3Me-
peHUs

4. Tlorpem-
HOCTH cpencTBa
N3MEpEHUS

5. ®OyHKIMH
pacripeneeHus
[IOIPELIHOCTEH

YECKUX XapakTe-|
PUCTHK TIpH W3-
MEHEHUH  BIHSA-
IOIINX BEJNYNH

(ha30BO-4aCTOTHAS

2.

MMnynbcHas nepexonHas
AmmnurtyaHo-(ha3oBas
AMIUTUTYTHO-4aCTOTHAs U

[epenatounas GpyHKI¥s
YactHsle:

Bpewms peakuumn

[MocTostHEAs BpeMeHH

MakcumanbHasi 4yacToTa

Jpyrue

Ta6n. 8. HomeHknaTypa METpPOJIOTHYECKUX XapaKTEPUCTUK
CPEICTB U3MEPEHUN
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Ta0mura 9

Jonyckaemasi HOrpemHoCTb

Jnanazon Iloxa3anus no Bruter uzmepu-
H3MEPCHUS HOHHUYC TEILH. T'yOOK (M, He Gostee) nipu oTcuere
HanmenoBaHue mraH- p yey -1y 110 HOHHYCY, MM
TEHLUPKYJIEH, TUI IITaH- 007 0.1
) 1
TCHUHCTPYM.
py MM Kiacc TounocTn

1 2

I1ITaHreHIIUPKYITH C ABY-
croponHuM pacnonokenn-  J{o 125 0,1 40+0,05 +0,06 +0,1
em ry6ok 1T - 1

11T - 2 Jo 250 0,05;0,1 45; 60+0,05 +0,06, +0,08 +0,1

[IITanreHuMpKyIU C OTHO-
CTOPOHHUM PaCIOJIOKEHHU-

eM rybok u smneiikoi us-  Jo 125 0,1 40+0,05 +0,06 +0,1
Mepenus rnyoud LI — | -
1
I tanrenumpkyin ¢ ogpo- 40 160 45 +0,06 =+0,1
CTOPOHHHM PACIIOJIOKCHH-
emrybox LIl Ilo 400 0,1 60 0,05 +0,09 +0,1
2000-4000 150

Heo6xomumo Takke ClIeauTh 3a MPaBUILHON YCTaHOBKOM I'yOoK (0€3 IepeKoCoB).
16. Jlanee CHATh MTAHTCHIMPKYJb C U3AEIUA U OTCUUTATh MOKA3aHUs 10 OCHOB-
HOW IIKaJIE U HOHUYCY.

Cxema HOHmyca ¢ BenmuuHoM orcuera C = 0,1 MM moka3zana Ha puc. 2.
OcHOBHas IIKaJia Ha IITaHTe UMECT IIeHy JeleHus a=1 MM, IiKajga HoHuyca b = v
a-¢c=1-0,1=0,9 mm (2) npu Moaysie HOHMYcA V=1. 3alaHHOE YMCIIO HHTEPBAJIOB
HoHuyca N = a/c = 10 (3). Yucino nesabix MUUTMMETPOB OTCUUTHIBACTCS TI0 OCHOB-
HOM IIKaje, YUCIO ACCATHIX J0JIEM MUIJTUMETpPa COOTBETCTBYET HOMEPY IITpHUXa
HOHUYCA, COBMAAAIOIIETO CO IITPUXOM OCHOBHOM HIKaibl. OTCYET HA PUC. 2 COOT-
BeTcTBYET 17,14 mm.

[Ipu u3MepeHnn MTAHTCHIIUPKYJIEM BHYTPEHHUX pa3MepoB U3aenus (puc.
1) B HEro BBOJAT I'yOKU 7 JjIsi BHYTPEHHMX M3MEPEHUM, HEMOABUKHYIO T'yOKy 7
NPUKUMAIOT K MOBepXHOCTH u3aenus 1. [Ipu onpeneneHnn BHYTPEHHETO pa3Mepa
K OTCUETY MO OCHOBHOM IIKaJIe M IIKaJe HOHMYCAa MPUOABIISIOT TOJIIUMHY T'yOOK,
BBITPABUPOBAHHYIO HA WX OOKOBOM TOBEPXHOCTH.
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Puc. 1 WTaHreHUMpKynb ¢ TOYHOCTLIO OTcHeTa no HoHuycy 0,05 mm

(44 OcuosHar wxana 6

0 0,5 \r
Orcyer 17,14  Wkana Howmyca  Orcyer 34°28°

Puc. 2 Cxema HoHuyca

OCHOBHBIMM COCTABJISIFOLIMMU MOIPEITHOCTH U3MEPEHHS IITAHT€HIIUPKYJIS
aBisitorcs:t Hopmupyemble B ['OCT 166-80 morpemHocTs noka3aHuM, MPOCBET H
HEIUIOCKOCTHOCTh U3MEPUTEIbHBIX MIOBEPXHOCTEH, N3TMO IITAHTU IPU U3MEPEHUH.

VY ienbHbIN BEC MOTPEIIHOCTEN, SBIISIIOIIMXCS CIEACTBHEM HEIMJIOCKOCTHO-
CTH TyOOK M 3a30pa MexJy ryOKamH, HEBEJUK U KaKhe-JIMOO Mephl MO COKpare-
HUIO 3TUX MOTPEMTHOCTEN HE MPUBENYT K 3aMETHOMY MTOBBIIIEHUIO TOYHOCTH.
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JIOMUHHPYIOIIUM UCTOYHUKOM MOTPENTHOCTH U3MEPEHUS IITAHTCHIIUPKY-
JIeM, SIBJIAETCS MOTPEIHOCTh OoTcueTa. [103TOMy MOBBICUTH TOYHOCTH M3MEPEHUS
MOYHO 3a CYET TOYHOCTH OTCYETA, HAMPUMEDP, 32 CUET COKPALICHUs MapasliaKca.
[Ipy OmaronpuATHBIX YCIOBHSX H3MEPEHUS TIJIa3 YeJOBEKa CIIOCOOEH pasiinyaTh
CMEIIeHHE IITPUXOB MPU YII0BO# Bemmunne 12-15

Ycunusa nomKuMa U3MEpUTENbHBIX TYOOK U KOHTPOJIUPYEMOW JeTajal MO-
I'yT ObITh 3HAYUTEIBHBIMU U MIPUBECTH K 3aMETHOMY M3THOY IITAHTH, OCOOECHHO B
TEX CIIy4asiX, KOr/ia U3MEPEHUE OCYIIECTBIISIETCS] KOHIAMU T'yOOK.

[TorpemHocTh U3MEPEHNUS, BBI3BaHHAS TIOBOPOTOM OJIHOTO KpalHETO cede-
HUS IITAaHTH OTHOCUTENBHO JAPYroro, Oy eT paBHa

A=lg=P-PL I(E-J), mm, (4)
rac | — JIJIMHA BBIJICTA ry601<; ¢ — yTroJI IOBOpOoTa OAHOI'O KpaﬁHGFO CCUCHUA

IITAHTY OTHOCUTEIBHO Jpyroro; P — u3MeputensHoe ycuiue; L- uamepsiembiii
pa3mep; E — Moayne ynpyroctu Marepuana ITaHTH; J — MOMEHT UHEPLIMH
IIOIIEPEYHOI0 CEYECHUS IITAHT .

OcCHOBHBIE KOHCTPYKIIMY IITAHT€HIUPKYJIEH IPUBEACHBI HA pUC. 3

Puc. 3 Mogenu wTaHreHUMpKynen: a) HOHMYCHbIN; 6) HONMKATOPHbBIN; B) LMPOBOM

4.2.3. I'magkuii MUKpOMETP
B cootBerctBumn ¢ I'OCT 6507-81 Hamieil mpOMBIIUIEHHOCTBIO BBITYyCKa-
10TCs Tiagkue MukpomeTpsl Thna MK ¢ paznuunsiMu nipenenamu usmepenus. Oc-
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HOBHBIE TEXHUUYECKHE XaPAKTEPUCTUKN HEKOTOPHIX TUIOB U3MEPUTENBHBIX MPUOO-
poB npuBeAeHs! B Ta0m. 3, 10.

4.2.4. I3mepeHue riaJkuM MUKPOMETPOM

[Ipu u3mepeHun neraiell MUKpPOMETPOM €ro JIep>KaT B pyKax WM yCTa-
HABJIMBAIOT B ClIeUATIBHOM cTolike. [lepen Hauamom u3MepeHuit mpoBepsIOT HyJle-
BYIO YCTaHOBKY MHCTpYMEHTA. J[JI1 3TOro y MUKpOMETPOB C MPEAEIAMHU
u3mepenus 0-25Mm, Bpalias MUKpOMETpUUECKUN BUHT 2 (puc. 4) 3a TOJOBKY Tpe-

[IOTKA

e sl

71.115887
0-25mm

AN ETALON

Puc. 4 MukpomeTp rnagkmmn ¢ ueHom genenus 0,002 mm

6, CBECTU M3MEPUTEIIbHBIE IOBEPXHOCTH JI0 CONPUKOCHOBEHUA. B 3ToM momoxe-
HUU CKOUIIEHHBIA Kpall OapabaHa 5 JOJKEH paclojOXUThCA Yy HYJIEBOIO IITpHUXa
MPOJIOJIBHOM MIKabl cTe0s 4 (cTtebenb 4 co BCTPOEHHOI raifkoi 7 3ampeccoBaH B
kopnyc 1 npubopa). [Ipuyem cam mITPUX OIKEH OBITH MOJHOCTHIO BUJEH, a HY-
JIEBOM INTPUX KPYroBOW MIKayibl OapabaHa 5 coBmacTh C MPOJOJIBHOW uepTOr
(puckoit) crebns. Ecnu coBmaneHre He MPOU30MIET, TO IPU CBEICHHBIX W3MEPHU-
TEJIbHBIX MOBEPXHOCTSIX 3aCTONOPUTH MUKPOMETPUUECKHI BUHT CTOIIOPOM 3 U MO-
BOPOTOM TaliKi 7 0CBOOOJUTH OT HETO JKECTKO CBsI3aHHBIN ¢ HUM Oapaban 5. Bpa-
mas 6apabaH 5, MOBEPHYTH €T0 O COBMAACHUS HYJIEBOTO IITPHXa KPYroBOM IIKa-
JIbl ¢ IPOAOBHOM puckoit ctebs 4. Tlocne 3Toro cHoBa 3akpenuTh OapadaH MOBO-
POTOM raiiku 7 ¥ OTKaTh CTOMOP 3.
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Tadmura 10

[Tpudop Tun, mo- Ilena ne- Huanason u3- | Wsmepur. Konebanune wusme- | uamerp us-
JIeNb JIEHHs, MM | MEPEHHH, MM yCHIIHE pUT. yCHIMs, HE | MEpPHUT. Io-
Goiee BEPXH., MM
cH
Mukpomerp MK -25 0-25
ra Kt MK -50 25-50
MK -75 0,01 50-75 500-
MK - 75-100 200 8
100
................... 900
MK - 500-600
600

IIpoBepka HynEeBOM YCTaHOBKH y MHKPOMETPOB C MPEAEIaMU W3MEPEHUs
25 — 50 MM MPOU3BOAUTCS B TOM K€ MOPSIJIKE, HO MEXY UX U3MEPUTEIbHBIMHU I10-
BEPXHOCTAMHM 3aKUMAETCA (TaKKe BpallleHUEM TPELIOTKU 6) crenuaibHas yCTaHo-
BOYHAs WM OOBIYHAs IJIOCKO-TIapajuleNibHAsl KOHIIEBAasi MEpa pa3MepoOM, paBHBIM
HIDKHEMY NIPENENly U3MEPEHUS MUKPOMETPA, T. €. 25 Mm. HyneBbIM mTpuxom npo-
JOJIHOM IIKaJibl CTeOJs 4 B JTaHHOM CIIy4ae CIIY>KUT LITPUX, COOTBETCTBYIOIIMIMA
25 mMm. K 3TOMy mITpUXy U JOJKEH HEMOCPEICTBEHHO MPUMBIKATh (MJIM MOYTH
COBMAJAaTh C HUM) CKOIIIEHHBIN Kpait OapabaHa 5% IIPY HYJIEBOW HACTPOUKE.

[Tocne yctaHoBkM MpuOOpa HA HYJIb IYyTEM BPAILICHUS TOJIOBKHU TPEUIOTKU
6 U3MepsAEMYIO JIeTajlb 3AKUMAT MEKIY U3MEPUTEIbHBIMU TOBEPXHOCTAMU MHK-
POMETPUYECKOTO BUHTA 2 W IMATKHA 8. Bpaimienue ronoBku 6 mpekpamaroT mocie
TpeXx LIEIYKOB TPEIIOTKM U CHUMAIOT OTCUETHI 110 IIKajIaM MukpomMerpa. Ha puc. 5
IIPUBEICHBI OCHOBHBIE TUIIBI MUKPOMETPOB.

[Ipu oTcuerax mo mIKajzamM MHUKPOMETPUYECKUX MHCTPYMEHTOB HEOOXOH-
MO PYKOBOJICTBOBATbCS CIEIYIOUIMMU MPABUJIAMU: 1O MIKaJe cTeOsst 4 OTCUUTHI-
BAalOT MUJUIMMETPOBBIE U MOJYMUJUIMMETPOBBIE JIEJICHUS, PACIIOJIOKEHHBIE JIEBEE
ckoca OapabGaHa 5, coThle JA0JM MUJUIMMETpA OMpPEACNAIOT Mo WTpUuxy OapabaHa,
COBMAJIAIOIIEMY C IPOAOIBHON pUCKOU cTeOs 4.

Y Buumanue! Vcrnonb30BaHue Oapabana 5 m1s1 MOABUHYMBAHUS MUKPO-

MCTPHUYCCKOI'O BUHTA HEAOITYCTUMO.
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VX 025 mm

0,001 mm

TESAMRSTER"

Puc. 5 MukpomeTpsl: a) rnagkui; 6) ¢ HOHUYCOM; B) LMOPOBOW

Ecnau mpooapHbIN MITPUX OKAXKETCS MEXKY IITPpUXaMH IIKajabl OapabaHa,
Ha TJa3 OIICHUBAIOT 4acTh MHTEepBaja (00buHO 10 1/5 uHTepBana, T. €. 10 0,002
MM). Ha puc. 6 orcuet paBexn 6+0,27 = 6, 27 mm.

Puc. 6 Cxema oTtcyeTa

Ecnu npu usmepenun pasMepa och MUKpPOMETpa HAaXOAUTCS B TOPU30H-
TaJbHOM TIOJIOKEHHH, TO MPUOOP HYKHO JepKaTh MOCEpPEINHE JIEBOW pPYKOH, a
MpaBoOd PyKOM MPH MOMOIIM TPEIIOTKH, TOBOAUTHh U3MEPUTEIIBHYIO TTOBEPXHOCTh
MHUKPOBHUHTA JI0 COIMPUKOCHOBEHHMS C TOBEPXHOCTHIO AeTanu. Eciu ke npu u3me-
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PEHHH OCh MUKPOBHHTA PACIOJIAraeTcsi BEPTUKAIBHO, TO MUKPOMETP MOIAIEPKHU-
BAIOT JICBOW PYKON BHU3Y CKOOBI Y MSATKH.

Ha mnorpemHocTs M3MEpEHHs] MUKPOMETPAMH OKAa3bIBAIOT BJIUSHUE I10-
IPEIIHOCTH COOCTBEHHO MUKPOMETPA, MOTPEIIHOCTH YCTAHOBOYHBIX MEpP WX OJI0-
KOB KOHIIEBBIX MEp JJIMHBI, HEMAPaUICIIbHOCTh M3MEPUTEIbHBIX MMOBEPXHOCTEM,
U3rU0 CKOOBI MO/ IEHCTBUEM YCUIIHS | T. 1.

VY psiga MUKpOMETPOB TEMIIEPATypHBIE MOTPEIIHOCTA COCTABIISIIOT 3HAYU-
TEJIbHYI0 BETUYMHY U HEOOXOIMMO MPUHUMATh MEPHI 10 YMEHBUIEHUIO UX BIIUS-
HUS, HAIIPUMEp, MPH pabOTe YKPEIUIATh MUKPOMETP B CTOMKE WJIU Jepikarh23a
TEIJIOU30JIALIMOHHBIE HAKIIAIKH.

JIns cokpallleHHs] BIUSIHHUS HarpeBa MUKPOMETpPa PyKaMH PEKOMEHIYETCS
MPOU3BOJUTh YCTAHOBKY €ro Ha HyJIb yepe3 5 — 10 MUH Mmociie HaXO0XJICHUS €ro B
pyKax KOHTpoOJIEpa WM B TEUEHHE 3TOTO BPEMEHHM 4Yallle IIPOBEPATh YCTAHOBKY Ha
HYJIb, OCOOECHHO, €CIIi MHKPOMETPOM paldOTalOT MEPUOJIMYECKH U B MEPEPHIBE
MeX1y pabOTOI OH HE HAaXOJUTCS B pyKax.

[TorpemHocTh npu padbote ¢ MUKpoMeTpoM paBHa 0,2 OT LEHBI JEJICHUS.
[TorpemHocTh OT napajuiakca npu orcyere cocrasiser 0,1 oT neHs! nenenus, T. €.
I MKMm.

4.2.5. HytpoMep MUKPOMETPUUECKUIA

OcHOBHBIE TapaMeTpbl U pa3Mepbl MHKPOMETPUYECKUX HYTPOMEPOB
TOJDKHBI cooTBeTcTBOBaTh TpeboBanusiM ['OCT 10 — 75. Texnudeckue xapakTepu-
CTUKM MUKPOMETPUYECKUX HYTPOMEPOB € Ipeaenamu usmepenus ot 5 1o 600 mm
npuBezeHs! B Ta0m. 3.11.

Tabmuma 11
JInana3oH n3mMepeHus, MM

Iena nenenus, Mukpomerprueckoii  YI3SMEPUTEIIBHOE

Tun, Mojenb MM HYTPOMEPOB YJTM MHIMKATOPHO# ycunue, cH
TOJIOBKH
HM50-75 50-75 50-63
HM75-175 0,01 75-175 75-88 150

HM75-600 75-600 75-88

4.2.6. I3amepenue HyTpOMEPOM MUKPOMETPUUECKUM

Ilepen m3mepeHneM OCYIIECTBIISIOT HACTPOMKY T'OJIOBKM MHUKPOMETpHUYE-
CKOr0 HyTpOMEpa Ha HyJIb WM C MOMOIIBIO KOHLEBOW WM CIIEHHAIBHOW YCTaHO-
BOYHOU MephI (puc. 7a).

['onoBKy 2, cOeIMHEHHYIO HAKOHEYHUKOM 3, TOMEMIAIOT MEXAYy pabouynMu
MOBEPXHOCTSAMUA MephI |, MPU 3TOM MU3MEPUTEIBHYI0 MOBEPXHOCTh HAKOHEYHHMKA
IPYKUMAIOT JIEBOM pyKOH K HUXKHEW pabouel moBepXHOCTH Mepbl. [IpaBoil pykoi,

MOKaYyMBas BEPXHIOI YacTh TOJIOBKH, MOBOpAauMBarOT Oapaban 4, Haxoas Kpat-
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YalIee pacCTOSTHUE MY I'yOKaMu Mepbl, H3MEPUTEIIbHbIC MOBEPXHOCTH TOJIOB-
KH JIOJDKHBI KacaThCsl pa0OUYUX MOBEPXHOCTEH MEPHI C JISTKUM TPEHHUEM.

Ecnu HyneBoe neneHue 0apabaHa HE COBIANACT C MPOJIOJIBHBIM IITPUXOM
cTeOIIs, oCimabAIoT Taiiky 5, 6apabaH MOBOPAYMBAIOT 1O COBIIAJCHUS HYJIEBOTO
HITPUXa C MPOJOJIBHBIM INTPUXOM CTEOJISI W CHOBA 3aTSATUBAIOT T'aliKy HA KOHIIC

MHUKPOBHUHTA.

a) 6) Cxema naMmepeHunst HyTpoMepom

Puc. 7 MukpomeTpuyecknin Hytpomep ¢ ueHon genexHma 0,01 mm

[locne ycTaHOBKM T'OJIOBKM ¢ HAKOHEYHUKOM HA HYJb, €I0 BHIBUHUMBAIOT
U3 MUKPOMETPUYECKOM TUJIb3bl U K HEW MPUCOECTUHSIIOT HEOOXO0IMMOE KOJIMYECTBO
YIJIMHUTENEH I pacllupeHus MPeAesioB U3MEPEHUSI HyTPOMEPOB.

Hactpoiiky HyTpoMepa Ha pasMep KOHTPOJIHUPYEMOU JIETalu HPOU3BOIST
CJIEIyIOIUM 00pa3oM: OT KOHTPOJIUPYEMOTO pa3Mepa HEOOXOAMMO OTHSTh HUXK-
HUW Tpeaes U3MEPEHUs] MUKPOMETPUUYECKON TOJOBKM C HAKOHEYHHUKOM M MOJ0-
OpaTh COOTBETCTBYIOUIUN YJJIUHUTENH (€CIM HEOOXOJAMMO — HECKOJBKO YJJIUHU-
Teseil), cunTas oT OoyblIero K MeHbleMy. [Ipyu 3TOM cymMma HIDKHETO Tpezelna
U3MEPEHUsS] MUKPOMETPUYECKOI TOJIOBKM C HAKOHEUHUKOM U yIJIMHUTEICH JTOJIXK-
Ha OBITH MEHBIIIE TpeOyemoro pasmepa, HO He Oojiee, YeM Ha Pa3HOCTh MEKIY
IpeesiaMu U3MEPEHUN MUKPOMETPUYECKOU T'OJIOBKHU.

MuKpoMeTpHUYeCKyI0 TOJOBKY YCTaHABJIMBAIOT HAa TAaKOW pa3Mep, YTOOBI
oO1as JyInHa HyTpoMepa MPUOIU3UTENHHO COOTBETCTBOBAJIA HOMUHAIBHOM JITTUHE
KOHTpoiupyemoro uzaenus. [Ipu u3MepeHnn HUIMHIPUIECKOTO OTBEPCTHS JTUHUS
U3MEpPEHHUsl JOJDKHA pacrojararbes 1o HauOobllIeMy pa3Mepy B IUIOCKOCTH, Mep-
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MEHJIUKYJIIPHOW K OCH OTBEPCTHS, U 110 HAMMEHBIIIEMY pa3Mepy B IJIOCKOCTH OCe-
BOTO ceueHus (puc. 70).

JleBoli pyKON M3MEPUTEIBHYIO MOBEPXHOCTh HAKOHEYHUKA MPUKUMAIOT K
OJIHOW W3 TMOBEPXHOCTEW JeTaju, a MpaBoOi, OCTOPOKHO Bpamias OapabaH, mepe-
MEIaI0T MUKPOMETPUUECKUI BUHT TOJIOBKH (CIIerKa MOKayuBasi IpU 3TOM HYTpPO-
Mep) 10 CONPUKOCHOBEHMS C MTOBEPXHOCTHIO eTanu. Eciy npy nokaunBaHUM HYT-
poMepa olyniaeTcsa JErkoe TPEHUE MPU CONPUKOCHOBEHHH H3MEPUTENBbHBIX T10-
BEPXHOCTEH MHUKPOMETPHUYECKOW TOJIOBKH C M3MEPSAEMOU JETaIbl0, MUKPOMETPH-
YECKUW BUHT 3aKpEIUIAIOT 3AKMMHBIM BUHTOM 6. 3aTeM IPOBEPSIOT YCUIIME ITOKa-
YUBaHUS, KOTOPOE JOJKHO OBITH C JETKUM TPEHHUEM, IOCJE YEr0 HYTPOMEP BBIBO-
JSIT U3 MPOBEPSEMOro OTBEPCTHSI U MPOU3BOAAT OTCUET IO IIKaidaM (aHAJIOTHYHO
OTCYETY MPU U3MEPEHUH IIAJIKUM MUKPOMETPOM CM. pHC. 6).

Taxum 006pa3oM, Ipu U3MEPEHUH JUAMETpa LUJIMHAPUYECKOTO OTBEPCTHUS
MOKaYMBaHUE NPOU3BOJUTCS B IJIOCKOCTH €ro MOMEPEYHOro CeYeHus (TEM CaMbIM
OIpeNEeNseTCs] HauMEHbIIUN pa3Mmep). Pe3ynbrarel uM3MepeHHMl 3amuChIBAIOT B
OJIaHK OTYeTa.

4.2.77. UnquKaTOPHBIA HYTPOMED

ITo I'OCT 868-82 myrpomeps! Turia HM n3roraBnuBaroT ¢ npeaenaMu ms-
MepeHuil ot 6 10 450 mm. TeXHHMUECKUE XapaKTEPUCTUKN HYyTPOMEPOB IIPUBEICHBI

B TaOm. 12
Tabmuma 12
Ilena Jnamazon  HawmOGomnbmras N3mepu-
Twun, mo-
Hytpomep oL Jelie- u3Mepe-  TIIyOWHa M3Me- TEJIbHOE
A HHSI, MM HUS, MM pEHUS, MM ycwme, H
HU 10 6-10 100
HU 18 10-18 130 254
Hnnuka- HHA 50A 0,01 18-50 150 ’
TOPHBIN HU 100-1 50-100 200 4.7
HU 450B 250-450 1200 5-9

4.2.8. 3mepeHue nHIUKATOPHBIM HYTOPMEPOM

[lepen u3mepeHreM HyTpOMEP HYKHO HACTPOUTH Ha TpeOyeMmblil pazmep,
T. €. YCTAHOBUTDH HYJIEBOE IMOJIOKEHUE MO OJIOKY KOHIIEBBIX MEp X COOTBETCTBYIO-
IEMy HOMUHAJIbHOMY pa3Mepy KOHTPOJIUPYEMOTO OTBEPCTHSI.

Kak mpu ycraHoBke Ha HyJb, TaK W NpU uU3MepeHuu (puc. §), HyTpomep
HEO0OXO0IMMO MOKAYUBaTh, YTOOBI OMPEACIIUTH MPABUIBLHOE €r0 MOJ0KEHUE, OTBE-
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Yaroliee HauMEHbIIIEMY PACCTOSTHUIO MEXAy OOKOBHKaMU 6 U 7, TOMEUIEHHBIMU B
CTpyOIMHY 8 M 32KaTBIMH CTOITOPHBIM BUHTOM 9.

Puc. 8 HaukaTopHbIn HyTpOoMep ¢ ueHon genenuns 0,01 mm

OTOMY HaWMEHBLIEMY PAcCCTOSHUIO, paBHOMY OJIOKY KOHIEBBIX Mep 10,
OyZeT COOTBETCTBOBAaTh KpalHEEe JIEBOE IOJIO)KEHHE CTPEJIKH, T.€. HAUMEHbIIEe
IIOKA3aHUE 10 UHAMKATOpYy. K 3TOMY [I€neHnIo moABOAAT HYJIEBOU IITPUX IIKAJIBI
uHAuKaTtopa 4, Bpamias O00O0JOK HHIUKATOpa JIMOO CMEHHBIM W3MEPHUTENbHBIN
CTepkeHb 2 (BBIOMpAETCS HYKHOIO pa3Mepa U3 KOMIUIEKTa K HyTpOMEpY U 3aBUH-
YuBaeTcsa B €ro kopiyc). MHIUKaTOp 3aKMMAETcs B KOPIyCe HyTpOMEpPA CTOMOP-
HbIM BUHTOM 5. bojiee TOYHYIO yCTaHOBKY Ha TpeOyeMbli pa3Mep MOXKHO OCY-
LIECTBIIATh, HCIIOJB3Yysl aTTECTOBAHHOE YCTAHOBOYHOE KOJbLO. [lorpemHocts,
BHOCHMasi HETOYHBIM PACIIOJIOKEHNEM LIEHTPUPYIOIIET0O MOCTHKA 1, HCKITFOUAETCS.
[locne yCTaHOBKM CMEHHBIM U3MEPUTENBHBIA CTEPKEHD 3aKPETUISIIOT KOHTPrankon
Y, IIPOBEPUB NPABUIILHOCTH HYJIEBOM YCTaHOBKHU, IIEPECTABIIAIOT HYyTPOMEP B KOH-
TposipyeMoe orBepcTue. HyrpoMep HyKHO moaziep:KuBaTh PyKOW 3a TEPMOHU30-
astop 3. [lokaunBast HyTpoMep B OTBEPCTUH, ONPEAEIISIOT OTKIIOHEHUE OT pa3Me-
pa, Ha KOTOPBI OH ObLIT HACTPOEH.

OTKJIOHEHMS, TOJIYYEHHBIE TTPU IPSIMOM XO/JI€, T. €. IPH BPaIllCHUH 110

¥) BIIOK KOHLIEBBIX MEp PEKOMEH/yeTCs GpaTh BTOPOro Kiacca
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4aCOBOM CTpEJIKe, OTHUMAIOT (T. K. M3MEPSIEMOE OTBEPCTUE MEHBIIIE HACTPOECTHOTO
pa3Mepa), a OTKJIOHEHUS, MOTyYEHHBIC TPU JIBI)KCHUU MPOTHB YaCOBOU CTPEIIKH,
MpUOABIISAIOT (pa3Mep OTBEPCTHUS OOJIbIIIe HACTPOSHHOTO pa3Mepa) K OJIOKY KOHIIe-
BEIX Mep.

OTBepcTusl U3MEPSIOT B CEYEHUSAX U HAMPABICHUSIX COIVIACHO CXEME M3Me-
penus. [lonydeHHbIe pe3ynbTaThl 3aHOCAT B OJIaHK OTYETA.

BHUMAHMUE! Ilocne uzMepeHus HEOOXO0AUMO MPOBEPUTH MO OJIOKY KOH-
LEBbIX Mep, HEe cOWIach Jid HyseBas ycraHoBka HyTpomepa! Ilpu oTKIOHEHUH
CTpeJIKH OOJIbIlIE, YEM Ha MOJIOBHHY JEICHUS IIKAJIbl, U3MEPEHUS CUUTAOTCS HE-
JNEUCTBUTENLHBIMU U MX HY)KHO NPOBECTU 3aHOBO, MPEABAPUTEIHLHO YCTAHOBUB
npuodOp Ha HYJb.

4.3.0npenenieHne NOJHON MOTPEIIHOCTH U3MEPEHUS

[TorpemtHOCTh U3MEHEHHUSI SIBISETCS CYMMAapHOW MOTPEIIHOCThIO, K YUCITY
OCHOBHBIX COCTaBIISIIOIINX KOTOPON OTHOCSATCS:

[IpenenpHasi MOrpeIHOCTh U3MEPUTENBHBIX CPeACTB (A; ). IX BeIWUYUHBI
oepyTcs u3 Tabi. 2.3;

ITorpemHocts MeTONA M3MepeHus. [Ipu OTHOCUTENTBHOM METOJE HACTPOM-
Ky MUKPOMETPUYECKOT0 U UHIUKATOPHOTO HYTPOMEPOB HA HOMUHAJIBHBINA pa3Mep
IIPOU3BOJSAT IO KOHIIEBBIM MepaM. B 3ToM cilydae B HOrpemIHOCTh U3MEpPEHUs
BOI/IET HE TOJBKO MOTIPEHIHOCTh U3MEPUTEIBHOTO cpeacTBa (A; ), HO U Ipeleb-
Has MOrPeIIHOCTh caMoi KOHIEBO Mephl (A, ) TOCT 9038-73. Ilpu ucnoas3oBa-
HUM OJIOKA, COCTOSILEr0 U3 HECKOJBKHX MEp, CyMMapHas MpejesibHas Morpeu-
HOCTb MOKET OBITh MOACUYUTAHA MO GopMyIIe

2
Azi - ZAi
(6)
KosneGanust TONMMHBI CIOS MEXIY TPUTEPTHIMU MEpaMH B JaHHOU padoTe
MOTYT ObITh IPUHSATHI paBHbIMU (,025...0,05 MKM (17151 OTHOTO CJ0S);
MOTPEIIHOCTH YCIOBUM MU3MEPEHUS. 3HAUUTEIBHBIX BEIUYUE MIPU U3MEpe-
HUU JIOCTUTAIOT MOTPELIHOCTH, BBI3BAHHBIC HAPYIIEHUEM TEMIIEPaTypHBIX YCIO-
BUil (A3).  DTH MOTPENUIHOCTU ONPEACIISIOTCS o popmyrie:

A, = I(k,At, —k,At, )’ -

rae | — u3mepsiemsiii pasmep; k1 u k2 — ko3 GUIMEHTHI JTMHEHHOTO pac-
IIUPEHUS COOTBETCTBEHHO M3MepsieMoi aetanu (cMm. Tadm. 13) m cpencTBa m3Me-
penmii, npuarMaeMoro pasubiM — 20,9 10° 1/rpam.; Aty m At, — OTKIOHEHHE TEM-

MepaTypbl U3MEPSIEMOMN JETAIA U CPEACTBA U3MEPEHNUN OT HOPMAJIBHOI'O 3HAYEHUS.
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Omnpenenenre TeMIepaTypHOW COCTABIISIONIEH TMOTPEUTHOCTH H3MEPEHHUS,
3aBUCSIICH OT Pa3sHOCTH KOA(P(PUIIMEHTOB JIMHEWHOTO PACIIMPEHUS MaTepUaiOB
U3MEPSIEMOT0 00BEKTa M U3MEPUTEIHLHOTO CPEACTBA, MOXKET OBITh OCYIIECTBICHO
TaK)Xe C MTOMOIIBI0 HOMOTpaMMBI (puc. 9);

—  TIOTPEUTHOCTH, CBSI3aHHBIC C U3MEPUTEIBHBIM ycuiueM (A4). [logcuer
HEKOTOPBIX U3 HUX UMEETCS B METOJMYCCKUX YKA3aHUIX Ha CTp. 25;

—  CyOBEKTHBHBIE MOTPEIIHOCTU. DTy BEJIUMYMHY IMPUHUMAEM paBHOM
0,2...0,3 Mmkm a1t pazmepoB Oouibiie 10 mm.

Tabmuma 13
HanmenoBanne matepuana  Koadbduiment nuneiiHoro pacmmpenus, |/rpan
Al 21-25-10"
Mg 20 -30-10°
Ti 8-9-10°
CTaJIN 10 - 16-10°°
At KoadduruenT nmuHEHOTO pacmpeHuss MaTepraia JeTain
[ A
2 (; (()3)‘ 8 116 15 20 25 30 a-10%/rpan)
55 9
2% g
$ g
==
&% 6
o)
o
2E
TC 4
2
2 g
g5 2
EE 1

T T 1 T T T T 111 171>
L (Mm)500 400 300 200 100 0O 102030405060 7080 90100 AL (MKM)

Puc. 9. Homorpamma TemnepaTypHOW COCTaBNSAOLLEN NOrpeLu-
HOCTU N3MepPEHNs

4.4.0nieHKa 10CTOBEPHOCTU PE3YIBTATOB U3MEPEHHUI

Pe3ynbpTaThl M3MEpeHU HUKOTIa B TOYHOCTH HE PaBHBI HCTHUHHBIM 3HaYe-
HUSM HU3MEPSIeMBIX BeIWYHH. Pa3nmuune oOycCIOBIEHO BIMSHUEM MHOXKECTBa (pak-
TOPOB, BKJIIOYAIONIUX YCJIOBUS M3MEPEHUH, OMMOKH OIEepPaTOPOB, BBITOIHSIONTUX
U3MEpPEHUS U T.II.

JIJ1si HOpMaIBbHOTO 3aKOHA pacrpe/ecHus, Hanboee pacipoCcTpaHEHHOTO
IPY U3MEPEHUHU JIMHEWHBIX BEJIMYUH, OKOHYATEIHHO PE3yJIbTaT U3MEPEHUsI 3aIlu-
CBIBAETCS CJICIYIOIIUM O00pa3oM:
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X X

T

X+ —>22, P (8)

rae X - cpeaHeapupMeTHIECKOe BBIOOPKH (pe3yabTaTOB M3MEpeHuit); A, — 1o-
TPEIIHOCTh pe3yJibTaTa u3Mepenuil (Mxkm). [logcuer nanHoil BenuuuHbl cM. 4.3; N
— YUCJIO0 U3MepeHuil; P — BeposSATHOCTh, C KOTOPOU pe3yibTaT U3MEPEHUS HaXOIUT-

Csl B IOBEPUTEIIBHBIX TpaHumax X == fu - Ecnu npu u3mepenusx He ObUIH
N

JOMYLIEHBI TPyObIe OIMOKHU, BepOSITHOCTD paBHa 0,99...0,9973.
[lpun=1

§6: XiA. (9)

bosee moapoOHO cBeAEHUS 10 JaHHOMY BOIIPOCY M3JIOKEHBI Ha cTp. 9, 10
METOJIMYECKUX YKazaHuil [3].

4.5. Ananu3 pe3ysbTaToB U3MEPEHUIN B (POPMYIIMPOBKA 3aKIFOUEHHUS O
TOJHOCTH JI€TAJINA

Ha ocHoBe nosry4eHHBIX pe3yJIbTaTOB U3MEPEHUS ONPEIEIISIIOTCS:

— Haumenpmmii u HanOOIBIINI pa3Mepsl JeTalu (PEKOMEHIYETCs TO/I-
YEPKHYTh B OJIAHKE OTYETA);
— HauGonbime abcomoTHbIE OTKIOHEHUSI (OPMBI KaK B MPOIOIBLHOM,
TaK ¥ B MONIEPEUYHBIX CEUCHUSX (TIpeaBapuTeabHO 03HAKOMUTHCS ¢ ['OCT 24642-
61), paccunTaHHbIE TI0 CIICYIOMIECH opmyIie:
A= dno = Onin (10)
2
1€ Onax ¥ Omin - HAKOONBIINI ¥ HAUMEHBIIMA JUAMETPBI U3 BCEX IEHCTBUTCIIb-
HBIX pa3MEpOB, UBMEPEHHBIX B MOIMEPEYHOM (OBAJIBLHOCTh) U B MPOJIOJIHLHOM Ceue-
HUAX (KOHYCOOOPa3HOCTB).

3aKJIFOYEHHE O TOJHOCTH JI€Talu JAETCs COBMECTHO IO pa3Mepy M IOo-
TPEUTHOCTH (POPMBI.

Herane rogHa ¢ JIB > 0,9973, eciin He TONBKO JOBEPUTEIbHBINA MHTEPBAI,
MOCTPOEHHBIN JJIs1 IEHCTBUTEILHOTO pa3Mepa, HaXOUTCS MKy HAaMOOIBIIINMHU U
HAaUMEHBITUMHU TPEJICTLHBIMUA pa3MepaMu, HO U OTKJIOHEHHUS (POpMbI HE MPEBHI-
[IAI0T BEJIMYUHY JIOITYCKOB Ha pa3Mep.

[Tpu 5TOM BO3MOKHBI CIEIYIONTNE BAPUAHTHI:

—  JloBepHUTEIIbHBIN MHTEPBAJ BBIXOAUT 3a TPAHUILY IOJIA JIOMYCKa, IeH-
CTBUTEJIbHBIM pa3Mep W 3HAYCHUs] OTKJIOHEHHM OT KPYIJIOCTH U MPOQuis mpo-

JIOJIBHOTO CE€UYEHUs JIexkaT B noJjie gonycka. Jlerans rogua ¢ JIB <0,9973;
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—  JIeHCTBUTENBHBIN pa3Mep WM OTKJIOHEHUs (OpMbl BBIXOAST 3a Ipa-
HUITYy TOJIs omycka. Jleranb mpusHaeTcs OpakoM (MCTIPAaBUMbBIA WU HEUCITPABH-
MBIH).
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METPONOIrnA, CTAHOQAPTUSAUNA U CEPTUDUKALIUA
T1I/1I'IOBbIE BOMPOCbHI 3KSAMEHALIMOHHbLIX BUINNETOB
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16.
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22.
23.
24.
25.
26.

27.
28.

MeTogbl n cpeactea obecnedeHnsa eguHCTBa namMepeHuii. [llocTpoeHne NoBepoYHbIX
CXEeM.

Cucrtema ECK[.
CtaHgapTHble OTKNOHEeHUs1 OPMbl MOBEPXHOCTEN.

CucTtema onycKoB M NMOcagok KOHUYECKUX coeanHeHnin. IHCTpyMeHTarnbHble KOHY-
Cbl.

OcCHoOBHbIE, NPOM3BOAHbLIE N JONOSTHUTENbHbIE €ANHULLI (PU3NYECKUX BENNYMH B CU-
creme CU. KpaTHble 1 gonbHbIE NPUCTaBKN.

CtaHgapTHble OTKINOHEHUS pacronoXeHns MOBEPXHOCTEN.

Cucrema ECTLO.

PacyéT nnockux pasmepHbIX Lenen.

MeToabl uamepeHuii: NpsaMble, KOCBEHHbIE, aBCOMNOTHLIE N OTHOCUTESbHbLIE.

CyMMapHble OTKITOHEHMS1 OPMbI M pacrnonoXeHnsi NOBEPXHOCTEN (pagmanbHbie 1
TopueBble GreHns).

Cunctema oonyckoB 1 Nocagok MeTpUYeckmx pesbb.

Hopwmbl ToyHOCTM No 6oKOBOMY 3a30py 3ybuaTbix Konec. Bugbl conpsikeHun n gonyc-
koB. [Mprmepbl 0603HaYEHNS.

MoHsiTne meTponorun. OCHOBHbIE 3a4a4n METPONOTUN.
O603HaveHne gonyckoB (hopMbl 1 pacrnofiOKEHNS NOBEPXHOCTEMN.
MeToabl N3MepeHMa 1 KOHTPONSA pe3bboBbIX AeTanewn.

MoHsiTWe koHTakTa 3ybbeB B nepenaye. OCHOBHbIE MOKa3aTenw.

CrangapTHble NokasaTenu WwepoxoBaTocTy noBepxHocTu: Ra, Rz, Rmax, Sm, S, tp:
onpeaeneHns, npaBuna NPOCTaHOBKU Ha YepTexax.

XapaKTepI/ICTI/IKI/I 1 0603Ha4YeHnsa nocagok TpaneuenaarnbHbIX N YNOPHbIX pe3b6.

MoHsaTMe nnaeBHocTM paboTbl 3yb4aTon nepegayn. lNorpelwHoCTb npoduns 3yba m
apyrve nokasartenu.

MexayHapoaHble 1 rocyaapCTBeHHble opraHusaumm no ctaHgaptTusaunn. x yHk-
LN 1N OCHOBbI CTPYKTYPbI.

Buapbl pasmepos, npegernbHble OTKNOHEeHNA. [oHATME 0 Jonyckax n nocagkax.
KoMnnekcHbI KOHTPOSb pesbo.

Cucrema ECTIII.

[MoHATNE 1 n3mepeHne N3MEePUTENBHONO MEXOCEBOr0 PAcCTOSAHNA 3ybyaTbIX KOMEC.
lMoHATME OCHOBHOIO Bana v OCHOBHOIO OTBEPCTUS.

|/|H,EI,I/IKaTOp 4acoBOro Tuna: KOHCTPYKUnA, METPOJIOrM4eckmne nokasartenun, npumMmepbl
NPUMEHEHUA.

dakTopbl, BNUsiOLLME Ha BbIGOP cpeacTB N3MepeHus.

MoHATME 1 n3MepeHne AnnHbI 06LLEel Hopmanu 3ybyaTtoro koneca.



29.
30.

31.

32.
33.

34.
35.

36.

37.

38.
39.

40.

41.
42.

43.

44,

45.

46.
47.
48.

49.
50.
51.

52.

53.
54.
55.

Knaccudpukaumsi OTKNOHEHWI 1 BUOOB reOMeTpumn pearibHbIX MOBEPXHOCTEN AeTarnen.

Ckoba pblHaXHaA: KOHCTPYKUUA, METPOJIOrM4eCKMe nokasartesnu, npumMmepbl npuMeHe-
HUA.

OnddepeHunpoBaHHbIN (MO3NIEMEHTHbBIN) KOHTPOSb Pe3bibl.

MoHsTMe pagmanbHoro bueHnst 3yéuartoro BeHua.
MprHUKMN 3KOHOMMM MeTanna Npu HasHa4YeHUn Nonen AoMnycKoB.

CamocTosiTenbHbI Nogbop nocagok Ans rnagkux LMNMHAPUYECKUX COEANHEHNIA.

|/|3MepI/ITeJ'IbeIe MUKPOCKOTIMbI: KOHCTPYKUUA, CXEMbI I/I3MepeHI/IIZ, MeTposiorn4eckmne
nokasarenu.

Cnoco6 gonyckoB eAMHOro KBanuTeTa Npu pacyeTe pasMepHbIX Lenen pasnnyHbIMm
MeToaamu.

Tunbl rNagknx UAMMHOPUYECKMX COEOUHEHUI Y NPUHLUMMbLI Ha3HaYeHMs1 npeaenbHbIX
3a30p0OB, HATAroB.

YCTPOMCTBO U NPMHLUMUN OENCTBUS poTameTpa.

Mocaakn NPsIMOBOYHBIX LUNMLEBLIX COEANHEHUI NS Pa3fNNYHbIX BUAOB LEHTpMpOoBa-
Hus: OCob6EeHHOCTU NPUMEHEHMS, NPUMEpPbI 0003HaYEHNS.

TeopeTUKo-BepOATHOCTHLIN METOA Npu pacyeéTe pasmepHbix uenen. CywHocTsb. MNMpe-
UMyLLLeCTBaA N HeJOCTaTKu.

Cucrtema oTBEepCTUd N cuctemMma Bana. Cnyqam X npuMmeHeHun4.

MeTon NpUroHkn Npu pacyéte pasmepHblx uenen. CywHocTb. O6nactb NPUMEHEHUS.
lMocnegoBaTenbHOCTb pacyeTa.

OcobeHHOCTN Ha3Ha4YeHnst NOCaAoK Anst COeANHEHUN C npuMmeHeHnem nogLnnHNKoOB
KavyeHunA.

BeckoHTakTHble KM Tuna cnctem TexHmnyeckoro 3penus. MNMpuHunn gencreund. Oco-
GEeHHOCTUN KOHCTPYKUUKU. MeTponornyeckme nokasaTenu.

MeTog perynupoBaHus npu pacyéTe pasmepHbix Lenen. CywHocTb. Obnactb npu-
MeHeHus. [NocnegoBaTesibHOCTb pacyeTa.

KaTteropuun ctangapTos.
Kanubpbl: KOHCTPYKUMS, CXeMbl Nonen Jonyckos, NpuHumn Tennopa.

BeckoHTakTHble NasepHble KUM. MpuHuun genctems. OCOBEHHOCTM KOHCTPYKLMN.
MeTponorudeckune nokasartenu.

MpyHUMN MacwTabHbIX KOIPDULMEHTOB: NOHATUE €ANHULLI JOMNYCKA.
Buabl norpeLHoCTen N 3aKOHbI UX CIIOXEHUS.

Mocanky 3BONbBEHTHbIX LUMMLIEBLIX COEAUHEHUI ANS pa3nYHbIX BUAOB LIEHTPUPO-
BaHMA.

KoHTakTHble KMM Tuna «unsameputenbHas pyka». OCO6eHHOCTU KOHCTpyKunn. MeT-
pororu4yeckune nokasarenm.

Buabl pasamepoB, npeaenbHble OTKIOHEHUS.
O603Ha4YeHNe LLEPOXOBATOCTM NMOBEPXHOCTU U BUAOB HEPOBHOCTENA.

Knaccudukauusa cpencts UsMepeHns.



56. KoHTakTHble KMM nopTtanbHoro tuna. OcobeHHOCTM KOHCTpYyKumn. MeTponornyeckmne
nokasaTenw.

57. lNoHATNE cncTeMbl U cxeM cepTuukaumm.
58. 3aBMCUMbBIN U HE3ABUCUMbIA AOMYCK POPMbI U PacnoNOXEHUS.

59. MeTpornorvuyeckne nokasatenu cpeacTs U3MepeHust.

60. BepTukanbHbI ONTUMETP: KOHCTPYKLMSI, METPOSIOrMYeckme nokasaTtenu, Metoamka
N3MepeHus.

61. Nocagku LUNOHOYHbIX COeANHEHUN.
62. MeToaunka Bbibopa cpeacTB N3MEpPEHMS.
63. HyTpomepbl: KOHCTPYKLUUSA, METPONOrMyeckne nokasatenn, METoOAMKa U3MEPEHUS.

64. MeToa makcuMmyma-MMHMMYMa Mpu pacyeéTte pasmepHbix uenen. CywHocTb. lMNpe-
nMyLLecTBa N HeOQOCTaTKN.

65. O603HaYeHne TOMHOCTM 3ybyaTbix konec. Beibop cTeneHen TOYHOCTW.
66. MNoHaTne ceptudukauun. Popmbl 1 0OBLEKTBI CEPTUDUKALNN.

67. Cxembl Nonen gOonyckoB ANS pasnnyHbIX TUMOB NOCAAOK.

68. CncTtembl OMYCKOB YrIoB.

69. NoHATHe goBepuTENLHOrO NHTEpPBAara Ansi NPakTUY4ECKOro U TeOPETUYECKOro pac-
npegeneHnst cnyyYyamHblX BENUYNH N OOBEPUTENBHON BEPOSTHOCTMU.

70. MNpsamas n obpaTHasa 3agada Npy pacdeTe pa3MepHbIX Lenen.

71. Knaccndukaums KoopanHaTHO-u3MepuTenbHbIX MawmnH. OCOBEHHOCTU UX KOHCTPYK-
Lun.

72. TIoHATNE N N3MEPEHNE KMHEMATUYECKON TOYHOCTM 3ybGyaTon nepegaym u Koneca.
73. Cnocob paBHbIX AONYCKOB MpKU pacyeTe pasmMepHbIX Lenen pasnnyHbIMn MeToaamu.
74. TloHATNE N N3MepeHne HaKoMMEHHOM NOrpeLLHOCTM Wwara 3yb4yaToro Koneca.

75. MeToabl Ha3Ha4YeHMs1 NOCaA0K AN rMagkux LMINHOPUYECKUX COeaUHEHUN.

76. IamepuTenbHbIV LWITAHTEH- U MUKPOMETPUYECKUIA MHCTPYMEHT: pa3HOBUAHOCTH, OC-
HOBHblE METPOJIOrMYECKNE NokKasaTesnu.

77. Cpencrsa U3amepeHus yrioB 1 UX MeTPOriormdeckme nokasaTtenu.

78. Ctapas cuctema OCT nonen gonyckos I'LIC.

79. ToHATNE yHUMUKaUuK, arperatTmpoBaHus, TMNU3auumn, cuMnangukauun.
80. CpeactBa namepeHusi OTKNOHEHUIN (POPMbl.

81. OCHOBHblEe NPMHUMMbLI CTaHAAPTU3aLUN.

82. AKTMBHBbIV 1 NACCUBHBIN KOHTPOIb.

83. Buapbl norpeluHocTen cpencts namepenus. Knaccel To4HOCTM NpnbopoB.

84. MNoHAaTne pasmepHbix uenen. Buabl 3BeHbEB. TuUnbl LENEN.





