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g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Llenu 1 3apaum usydyeHus Kypca

Uenb: puMeHeHne MeTONOB M CPeacts U3MEpeHuMn ONs pelleHus 3anad
MeTpONorM4yeckoro obecnevyeHus.

3apauum:

- [lonyyeHne 3HaHMIN AN BbIOOpA, CO3AAHUS, BHEAPEHUS M IKCMAyaTaLMM
M3MEPUTENbHbBIX YCTAHOBOK M CUCTEM, UCMbITATENIbHbIX CTEHA0B;

- YMeHMue 1Ucrnonb3oBaTb pasfiMyHbie MeTodbl U CPeaAcTBa U3MEPEHUM;
- M3yyeHune MeTposiorMyeckmx Xxapakrepuctmk Cpeacts U3MepeHuu,

- [lonyyeHne 3HaHMM NO OpraHuM3auMum AeaTenbHOCTM N0 MNPOBEnEHUID
MCMbITAHUM M KOHTPONS  C UeNbl OLEHKM COOTBETCTBUA NPOAYKUMKU U
nokasaresien KayecTsa.



g | KasaHckuit denepanbHbii METO/b! V1 CPENICTBA M3MEPEHII 11 STAZIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

PekomeHpyemaga nutepatypa

TkavyeHko, @. A. DJnekTpoHHble NpuMbopbl U
ycTponcTBa : y4ebHuk / ®.A. TkayeHKo. — MUHCK :
HoBoe 3HaHue ; MockBa : UHDPA-M, 2020. - 682
C. : un. - TekcT : 3nekTpoHHbih. - URL: HJEKTPOHHBIE
https://znanium.com/catalog/product/1062340 [IPHBOPEHI

(nata  ob6pawenus: 01.10.2020). - Pexum H YCTPOHCTBA
A0CTYyMa. No noAnuncke.




g | KasaHckuit denepanbHbii METO/b! V1 CPENICTBA M3MEPEHII 11 STAZIOHb! -
VHWBEPCHTET JIEKUUA 1. METOAbI U CPEOCTBA USMEPEHUA

PekomeHpyemaga nutepatypa

[lenesuH, B. @. MeTtponorns u cpencrea
naMepeHun . yyeb. nocobue / B.®. lNeneBuH. -
MuHck : HoBoe 3HaHue ; MockBa : MHD®OPA-M, B, Mesean
2019. - 273 c.: vn. — TekcT : aneKTpoHHbIN. — URL:
https://znanium.com/catalog/product/988250
(oata obpaweHusa: 29.09.2020). - Pexum
00CTyna: no nognucke.




KasaHckuit pepnepanbHbii METO/bI V1 CPEACTBA M3MEPEHWIM 1 STATIOHbI

YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

PekomeHpyemaga nutepatypa

AdaHacbeB, A. A. ®usnyeckme  OCHOBbI
M3MEPEHUN M 3STANOHbI : yyeb. nocobue / AA.
AdaHacbeB, A.A. loroHnH. — Mocksa : MHPPA-M, 1.4, Agfanachen, A.A. Hozonse
2021. - 246 c. — TekcT : 3nekTpoHHbIN. — URL: OHIHYECKHE
https://znanium.com/catalog/product/1455879 OCHOBBI H3MEPEHH
(nata obpawenns: 02.05.2021). - Pexum H ITATIOHDI
0,0CTyNna: No NoAnucke.
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g | KasaHckuit denepanbHbii METOLLbII/ICPEELCI'BA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI
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KaszaHckuin penepanbHbii

YHUBEPCHUTET

METO/b! V1 CPENICTBA M3MEPEHII 11 STAZIOHb!
NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI
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KaszaHckuin penepanbHbii

YHUBEPCHUTET

[NMonesHble canTbl B ceTu UHTepHeT

KOAEKC ‘ SJIEKTPOHHbIA ®OHA,

3o

SN XY VB

TEX3KCNER)T

CTpouTen:o, NpoekTUPOBLLMKY, 3HEPTETUKY, CNeluanucTy & obnactu
Ge3onacHOCTH U OXpaHkl TPYAA, KAKAOMY WHKEHepy

MPABOBOA W HOPMATUEHO-TEXHUHECKOWN NOKYMEHTALIMA

HopMbl, NpaBuna, CTAHOapTsI
W 33KOHOLATENLCTED
no TEXPETYNMPOBAHMIO

TUNOBaA NPOEKTHAA JOKYMEHTALMA

TeXHONOTMYECKUE ONUCAHKA
o0opyaoBaHWA W MaTepHanoe

TTK, MMNB KT

KnaccuukaTopel

KOMMEHTapUH, CTATEW, KOHCYMETALMK
KapToTeka MexayHapoaHbixX

cTaHfapToB: ASTM, API, ASME, IS0,
DNV, DIN, IP

& HoBble DOKYMEHTI

BaxHble QOKYMEHTbI:

OcHozononarawwme MOCTe

FOCTel, BCTYNaKILWME B CUMY B TEUBHUE
3 mec.

MCTel 3a nocneaHuii rog
BocTpeGoeanHsie [OCTel

MNpoekTel cTAHAAPTOR

TexHUYECKUE PETNAMEHTEI

MpoeKTEl TEXHUYECKWUX PETNEaMEHTOS

CHulMei 1 ceoge npasun

MPOPECCUOHANEBHBIE CMIPABOYHBIE m

CHCTEMBI "TEX3KCMEPT=

METO/bI V1 CPEACTBA M3MEPEHWIM 1 STATIOHbI
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KasaHckuii hepepanbHbiif METOLbI U CPE,[I,CT BA VI3MEPEHMIN 1 STAJTIOHbI
YHUBEPCUTET NEKUMA 1. METOAbI U CPEACTBA U3MEPEHUI

[NMonesHble canTbl B ceTu UHTepHeT
| consultant.ru
KoHcynbrAHTIINOC e

HapeKHasa NpaBoBas NofAePKKA

HeKoMMepYeCKHe MHTEPHET-BEPCHK O KOMMAHWK 1 MPOaYKTax Kynute cuctemy Mpo6HbIRH aocTyn BaKkaHCKH

MpozykTbl KoncynetaxTlintoc KopoHasupyc: 0630p rnaeHbix cobbITUIA B [NpaBoBble HOBOCTH
KOHch'IbTE,lHTHJ'IPOC KOpOHEBMPYC WM 3HTMKDMIMCHBIE MEpEI

Q Hpucry

CamozaHaTble NoONY4aT TaKYH Ke
NOJAEPKKY, KaK Manblii U cpenHuii BusHec

3aKoHOOATENbCTEO W CyaedHas
MPaKTHKE, NO3WLHK CYL0B, CEPBMCHI MO
aHaNM3y W Noabopy NpaKTHKK.
KOoMMEHTapHK M PAaZBACHEHMA,
KoHcTpykTop goroeopoe

Bxop, Ans KAMEHTOB Mpo6Hbiit gocTyn

Bxoa B cucteMy MpobHIA gocTyn
KoHcynstautlintoc ans =
KNMEHTOB O : Hoeble 3akoHbl PO, ykasel NpesuaerTa,

(-

«lopaune» QokyMeHTbI

NoCTaHoBNeHMA [paBEHTEnbCTEa M apyrve

E byxrantepy

TOTOBLIE PELIEHMA, PEKOMEHOFLMM
CNeunanMcTos BenoMcTs, obpasubl KyrIIITb cUcTemMy NOCTYNAKT HECKONLKO Pas B AEHb.

3anonHeHuA. BuaeoceMUHaphL. T —
KoHCTpyKTOp YYeTHOM nonuTuku. ELCHY My KEKUTE YCTaHOBKY Gecrninathyio

HoBOCTH, HANOMUHAHMA [EMOHCTPALMIO B PETMOHANBHOM MHOPMALMOHHOM LIEHTPE 0630pbl 33KOHOAATENLCTES
KoHcynetantllmoc

HOPMaTMEHbBIE aKThI. Hoesie AOKYMEHTBI

I'IOJJ,I'IIACK& Ha pacCblnkK
& blomKeTHON opraHusaumm

MHTEPHET-MHTEPBLID
3aKOHOAATENLCTED M PA3bACHEHMA MO

THMOBbIM M CNOKHBIM CUTYaLIMAM. 2 1 7 0 5 5 4 1 5 CTyAeHTy 1 NpencaasaTento

OGDBBLHJI 3aNONHEHMA OOKYMEHTOB, K n
EMEOCEMUHEPbI, HOBOCTH. AOKYMEHTOE B CUCTEME KOHCYNBTAaHTI N C

KOHCTPYKTOP YYETHOH NONUTHUKK

ApyrvM cneuranucTam
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g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

OcHoBHble onpeaeneHus

U3mepeHne - COBOKYMHOCTb Onepauui No NPUMEHEHUID TEXHUYECKOTO
CpencTBa, XPaHAWEro eamHuuy GU3MYeckom BeNMYMHbI, 00ecneymBaroLLmUX
HaXOXOEHWEe COOTHOLWEHUS (B SIBHOM MM HESBHOM BWAOE) M3MEPSIEMOM
BE/IMYMHDI C €€ eANHULIEN U MOJIyYEHNE 3HAYEHUS STOM BENIUUMHDI.

Lenb uaMepeHua - nosyyeHue 3HaYeHUa 3TOM BeMYUHbI B (OpME,
Hanbonee ynobHon pnOng nonb3oBaHua. C MNOMOWbLID M3MEPUTENIbHOIO
npubopa CpPaBHUBAKT pa3Mep BEeAUYUHBbI, MHPOPMAUMS O KOTOPOM
npeobpa3yeTcs B nepemelleHue ykasaTens, ¢ eauHULEn, XpaHUMOMN LLIKAION
3Toro npubopa.
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g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

OcHoBHble onpeaeneHus

MeTtoa, uU3MepeHUn — MPUEM WU COBOKYMHOCTb MPUEMOB CpPaABHEHMUS
nsmMepseMom QU3NYECKOM BeNUYUHblI C eé edMHMUEN B COOTBETCTBUMU C
peannM3oBaHHbLIM MPUHLUMAOM U3MEPEHUN.

MpuHUMN U3MepeHuin — Pusnyeckoe aBneHne Unm 3PPEKT, NONOXKEHHOE
B OCHOBY M3MEpEHUMN.

Hanpumep: uncnonb3oBaHue cCunbl THKECTU NPU  U3MEPEHUM MacChl
B3BelKMBaHMEM, NpuMeHeHne 3ddekTa Lonnepa anga uaMepeHms CKOpPOCTH,
M3MepeHne TemMnepaTypbl NO BeJMYMHE TEMJIOBOr0 pPaCLIMPEHUS KAKOro-
nnbo BeLecTsa).

12



g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeToAabl U3sMepeHUi

MeTon, HenocpeacTBEHHOM OLLeHKU — MEeTod, MPU KOTOPOM 3HayeHue
BE/IMYMHbBI OMPEenenstoT HEenoCPeacTBEHHO MO OTCYETHOMY YCTPOMCTBY
M3MepUTENbHOro NpuMbopa NpaMoro AencTems

Hanpumep: nsmepeHune gsinHbl C NOMOLLIO JIMHENKMN.,

MeTtoa cpaBHeHusi ¢ Mepou (MeToA CpaBHEHMS)) — MeTod, B KOTOPOM
M3MepseMyrd BeJIMYMHY CPABHMBAKOT C BEJIMYMHOW, BOCMPOM3BOAMMOM
Mepon.

13



g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeToAabl CpaBHEHUSA

MeToa NpOTUBOMOCTABAEHUA - U3MEpsSeMas BEMYMHA M BENMUYMHA,
BOCMpPOM3BOAMMAs MepOoM, OAHOBPEMEHHO BO3AEWCTBYHOT Ha npubop
CpaBHEHMA.

MeTtoa AononHeHUss - MeTod, B KOTOPOM 3HA4YeHue u3MepsieMoun
BEIMYUHbI AOMOMHAETCS MEPOM 3TOM XKe BEIMYMHbBI C TAKMM PACYETOM, YTOObI
Ha nNpubop CpaBHEHMS BO3AEMCTBOBANA MX CYyMMa, paBHAs 3apaHee
33[1aHHOMY 3HAYEHMUIO.

OuddepeHumanbHbii MeTOA, — MeTod, Npu KOTOPOM m3Mepsaemas
Be/IMMMHA CpaBHUBAETCS C OAHOPOAHOW BEJIMYMHOM, UMEIOLLEN U3BECTHOE
3HaYEeHMe, He3Ha4YUTeNbHO OTAM4Yallleecs OT 3Ha4YeHUs U3MepsieMon
BE/IMYUHBI, U MNPU KOTOPOM M3MEPSETCa Pa3HOCTb Mexay 3TMMKU OBYMS
BEIMYUHAMM.

14



g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeToAabl CpaBHEHUSA

Hynesoit ™MeTtOoa - MeTod CpaBHEHMS C Mepon, B  KOTOPOM
pe3ynsTUpyrLWwmni 3Pp@eKkT BO34eNCTBUS U3MEPIEMON BeNUYUHBI M Mepbl Ha
npubop cpaBHeHMs OOBOOST A0 HYNS.

MeToa 3aMeweHuas - MeTod CpaBHEHUS C  MepoW, B KOTOpPOM
M3MEPSEMYIO BEJIMYMHY 3aMellatnT Mepon C  M3BECTHbIM 3HAYeHUEM
BE/IMYUHBI.

MeToa coBnageHMM - pas3HOCTb MeXay W3MepseMOoM BEeSIMYMHOU WU

BE/IMYMHON, BOCMPOMU3BOAMMON MepPOU, onpenenatoTt, UCNoSb3ya COBManeHUS
OTMETOK LUKaa UIn nepnogmnmyeckmx CUrHanos.

15



g | KasaHckuit denepanbHbii METOLLbII/ICPEELCTBA A3MEPEHII 11 STATIOHb!
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeToauka usmepeHuu

MeToauKa BbINOJIHEHUSI USMEPEHUN 1IN METOAUKA USMEPEHUN — COBOKYMHOCTb
KOHKPETHO OMMUCAHHbIX Onepauni, BbINOIHEHME KOTOPbIX obecnevynBaeT rnosiyyeHme
pe3y/ibTaTOB M3MEPEHUIN C YCTAHOB/IEHHbIMM MOKa3aTensaMm TOYHOCTY.

FOCT P 8.563-2009 [locypmapcTtBeHHass cuctemMa obecneyeHuMs eOMHCTBA
nsmepenun (I'CH). Metoaunku (MetToabl) U3MepeHUN

MeToamKu VI3M€p€HI/1I71 B 3aBMCMMOCTM OT C/IOXXHOCTM M obnactu npuUMeHeHn4
N3/1aratoT.

- B OTOENbHOM [OKYMeHTe (HOPMATMBHOM MpPaBOBOM [OKYMEHTE, AOKYMEHTE B
06/1aCTM CTaHOApPTM3aUMMU, MHCTPYKLUKU U T.1N.);

- B pa3gene Wi 4aCtm  OOKYMEHTA (pa3uene NOKYMEHTa B obnactu
CTaHOapTUn3aunn, TeEXHUHYECKUX yCﬂOBMVI, KOHCTPYKTOPCKOIo MAan TexXHON0rm4yeckoro

LOKYMEHTa U T.1.). -



KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeToauka usmepeHuu

MeToankn, npegHa3HayeHHble AN npuMeHeHus B cdepe
rocyaapCTBEHHOr0 perynnMpoBaHust obecneyeHnss eOuMHCTBA M3MEPEHUN
noasiexxat 06a3aTteNIbHOM aTTecTauuMm 1 O0/KHbI ObITb 3aperMcTpupoBaHbl B
DepnepanbHOM  MHGOPMALUMOHHOM @OHAE Mo obecnevyeHMo eauHCTBA
M3MEpPEHUN.

MeToanKK, BKIIOYEHHbIE B MPOEKTbl HOPMAaTUBHbIX MPABOBbIX aKTOB W
NOKYMEHTOB B 00MacTM  CTaHAapTM3aumu, noanexar o00s3aTeNbHOoM
MEeTPONIOrMYeckon 3KCMnepTuse, KOTOpYH MNpPOBOAAT rOCYAapPCTBEHHbIE
HaYyYHble METPOSIOTMYECKNE UHCTUTYTI.

MeToguku, npumeHseMble BHe cepbl roCyaapCTBEHHOIO peryinpoBaHus
obecrneyeHms eaMHCTBA WU3MEPEHMW, MOryT ObiTb aTTecToBaHbl B
AO06pPOBONLHOM NopsAKe.

17



KasaHckuii hepepanbHbiif METOObIU CPE,D,CI'BA U3MEPEHWIA Y STAJIOHbI
YHUBEPCUTET NEKUMA 1. METOAbI U CPEACTBA U3MEPEHUI

CpencTBo U3MepeHUi

Cpeacteo usmepenuin (CHU) - TexHnyeckoe
CpeacTBo, NpeaHa3sHa4YeHHOoe ANs U3IMEPEHUn,
MMeEoLLLEEEe HOPMUPOBAHHbIE METPONOIMYECKME
XapaKTepPUCTUKMN.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccudukauma CU no MeTponorMyeckomMy HasHauEHUIO

Ob6pasuoBble - rnpegHasHayeHbl A8 NOBEPKU CPeacTB M3MEpeHUM Kak
pabounx, Tak u 06pa3LOBbIX MEHEE BbICOKOM TOUHOCTM.

Paboune - npegHasHayeHbl AN M3MEPEHUS (DUIMYECKUX BEIUYUH B
Pa3HOOOpPa3HOM AeATENbHOCTU YENOBEKA.
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g | KasaHckuit denepanbHbii METOZbI M CPELICTBA USMEPEHMiA Y STAJIOHD
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU

Cpeacrtsa namepeHumu

| I I |
Mepbl M3meputenbHble N3meputenbHble N3meputenbHble

YCTPOUCTBA YCTAaHOBKM CUCTEMbI

N3meputenbHble
npnbopbl

N3meputenbHble
npeobpasosaTenu

20



KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccudukauma CU no MeTponorMyeckomMy HasHauEHUIO

Ob6pasuoBble - rnpegHasHayeHbl A8 NOBEPKU CPeacTB M3MEpeHUM Kak
pabounx, Tak u 06pa3LOBbIX MEHEE BbICOKOM TOUHOCTM.

Paboune - npegHasHayeHbl AN M3MEPEHUS (DUIMYECKUX BEIUYUH B
Pa3HOOOpPa3HOM AeATENbHOCTU YENOBEKA.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU

Mepa ¢u3mnueckon BenuUUHbI - CPeacTBO
n3MepeHus, npenHasHayYeHHoe ans
BOCNpoOuM3BeneHuUS 7 (Mnn) XpaHEeHUS
bU3n4YeCcKom BeIMYMHbI OAHOIO MU HECKOTbKMUX
3a[aHHbIX  pa3MepoB, 3HAYEHUS  KOTOPbIX
Bblpa)X€Hbl B YCTAHOB/IEHHbIX €OUHULAX U
M3BECTHbI C HEOHXOOMMOM TOYHOCTLIO.

b

ey
e,
e

l{EIHLIIEEHE! Mepbl ANHHbI NNOCKoNapanneneHLIe
CTdNbHBIZ.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU

UsMeputenbHbin npubop — CpeacTBo M3MepeHUK, NnpeaHa3HayeHHoe AN
nonydyeHna - 3Ha4YeHUM  uU3MepsaeMonm  (PU3MYECKOM  BeIMYUHbI B
YCTaHOBJIEHHOM [Mana3oHe.
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KasaHckuit pepnepanbHbii METOObIU CPE.D,CI'BA WU3MEPEHUA U STAJIOHD

YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU

U3mMepuTenbHbIn npeobpasoBaresnb -
TexHuyeckoe cpencrTeo C HOPMATUBHbIMU
METPOSIOrMYECKMMU XapaKTEPUCTUKAMMU, CNyxKallee
ons npeobpa3oBaHUs M3MepSieMOM BENMYUHbI B
OPYryH0 BEeJIMYMHY WU U3MEePUTENbHbIM CUIHanN,
yAOOHbIN ANsS 06paboTKU, XpaHEHMS, AanbHENLLMX
npeobpa3oBaHUM, UHOMKALMU UNKU Nepenayun.

HzmepuTeneHbld NnpecbpazoEaTenk faBNEHWA
(MHTENNekTyansHEIR ) APC-2000AL
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KasaHckuii hepepanbHbiif METOObIU CPE,D,CI'BA U3MEPEHWIA Y STAJIOHbI
YHUBEPCUTET NEKUMA 1. METOAbI U CPEACTBA U3MEPEHUI

Knaccupmkauua CU

U3MeputenbHbIin npeob6pasoBaresib, Ha KOTOPbIi OencTByeT
HenocpeaCcTBeHHO  M3MepseMass Be/IMYMHA, Ha3blBaeTCsd  MepPBUYHbBIM
U3MepuUTeibHbIM NpeobpasoBarenieM UMM AaTYUKOM.

[JaTumkn CaMOCTOSAATENBHOIO 3HAYeHus
ang npoBeaeHud M3M€p€HMVI HE WMEIOT, d

SIBNSIOTCS COCTaBHbIMM YacTaMu
M3MEpPUTENbHbIX NpPMOOPOB, YCTAaHOBOK U
CUCTEM.

DFM 400AK. MNpoTouyHele gaTYHKK TONNKWEE.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU

UsMmepuTenbHasa YyCTaHOBKa (M3MepuUTeNbHas
MallMHA) -  COBOKYMHOCTb  (OYHKLMOHANBHO
00beAMHEHHDBIX Mep, M3MepuTenbHbIX MpUBOPOB.,
U3MepUTENbHbIX MpeobpasosateneM U  OpPyrux
YCTPOUCTB, nNpefHasHayeHHass Ang WU3MepeHun
OAHOM WM HECKONbKUX (U3UYECKMX BENUUYMH WU
pacrnosioXeHHas B 04HOM MecTe.
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KasaHckuii hepepanbHbiif METOObIU CPE,D,CI'BA U3MEPEHWIA Y STAJIOHbI
YHUBEPCUTET NEKUMA 1. METOAbI U CPEACTBA U3MEPEHUI

Knaccupmkauua CU

UsmMeputenbHas cucteMa -  COBOKYMHOCTb
bOYHKUMOHANbHO 06beaANHEHHbIX Mep, U3MEPUTENbHbIX
npnbopoB, n3MepuTenbHbiX nNpeobpasoBatenen, JBM
M OPYrnMxX TeXHUYeCKMX CpeacTB, Pa3MEeLLEHHbIX B
PA3HbIX TOYKAX KOHTPOSMPYEMOro obbekTa M T.N. C
Uenbio  M3MEpeHunm  OAHOM  UAM  HECKOJIbKUX
bU3NYECKUX BENUYNH, CBOUCTBEHHbBIX 3TOMY 0OBLEKTY, U
BbIDabOTKM M3MEPUTENbHbIX CUIFHANOB B  Pa3HbIX
Lensx.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccupmkauua CU
U3meputenbHo-
BblUMCJ/IUTENbHbIN KOMMNAeKc - |
OYHKLMOHANBHO 06beaMHEHHAS = 0 B mper 2
o WBK MukpoT3K-04
COBOKYMHOCTb CPeacCTB WM3MEpPEHUM, — “'T.i. WBK WepoToK.05 |

JBM un BcnoMorartenibHbIX YCTPOUCTB,
npeaHasHavyeHHaqa A5 BbIMOJHEHUS
B COCTaBe U3MepUTeNbHOU CUCTEMDI
KOHKPETHOM M3MepUTEsIbHOM
3a4au4mn.

— —
Ethernet TCPIP _ CTaHUWA
RS 485 Modbus RTU onepaTopa E
E—c=




KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

KauecTtBO M3MepeHui

KauectBo uM3MepeHMM -  COBOKYMHOCTb CBOWCTB  M3MEPEHUM,
00ycnaBnAMBaOWMX COOTBETCTBME CpencTs, MeToda, MEeTOAMKMU, YC/T0BUM
M3MEPEHUM U COCTOSIHMS  €OMHCTBA  M3MepeHun  TpeboBaHUSAM
M3MepUTENIbHOW 3a4a4M.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

KauecTtBO M3MepeHui

- ToyHOCTb — OTpaxaeT 6/IM30CTb UX pe3yNbTaTOB K UCTUHHOMY 3HAYEHUIO
M3MepseMon BeIMYUHbI.

BbicOKag TOYHOCTb M3MEPEHUI COOTBETCTBYET MasibiM MOrPELIHOCTAM KakK
CUCTEMATMUYECKMM, TaK U CIyYaliHbIM.

- (xoauMmocTb — OTpaxaeTt 6/M30CTb APYr K APYry pe3ynbraTtoB U3MEpPEHUN,
BbIMOJIHAEMbIX B OAMHAKOBbIX YCIOBUSIX.

CX0AMMOCTb U3MEPEHUIM OTPAXKAET BAMSHME CNyYanHbIX NOrpeLIHOCTEMN.

- BocnpousBogumocTb - OTpaXkaeT 06aM30CTb ApYyr K Apyry pe3ynbTaToB
M3MEPEHUI, BbIMOMHAEMbIX B Pa3/IMuHbIX YCNOBMAX (B pa3Nn4HOE BpPeEMS, B
Pa3/IMYHbIX MEeCTax, pa3IM4YHbIMU METOAAMU U CPeaCTBaAMM).
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

OcHoBHble MeTponormyeckme nokasatenu CH.
- UeHa peneHus wikanoi;
- JdnvHa peneHuq WKanol;
- YyBcTBUTENBHOCTb NpUGOPA;
- JonyckaeMas norpewHoCcTb U3MEpPUTENIbHOro CpeacTBa;
- Bapuauus;
- [nanasoH usMepeHuu;
- Juana3oH nokasaHuMm.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

LleHa peneHma wkKanbl - Pa3HOCTb 3HAYEeHWUN BESIUYUH, COOTBETCTBYHOLWNX
ABYyM COCEOHMM OTMETKAM LKAaJlbl.

Hanpumep: y nHgmkatopa 4acoBoro tuna ueHa geneHus pasHa 0.01 mm.
Ecnn cTpenka npubopa nepeMecTutTcs OT OAHOr0 [AefneHus LWKanbl 4o

LPYroro, 3T0 3HAYUT, YTO U3MepuUTesbHbIM HaKOHeYHKUK nepemectuncsd Ha 0.01
MM.
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KasaHckuii hepepanbHbiif METOObIU CPE,D,CI'BA U3MEPEHWIA Y STAJIOHbI
YHUBEPCUTET NEKUMA 1. METOAbI U CPEACTBA U3MEPEHUI
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

OnvHa peneHua WKanbl — 370 paCCToOAHNE Mexagy coceaHUMU AeneHnamMmu
LLIKaJ1bl.

Y 60/bWIMHCTBA U3MEPUTENDBbHbIX CPEeACTB ANIMHA AeneHUs COCTaBnsieT oT
1 no 2.5 mm. YeM Gonblue gnvHa aeneHns Ha Wwkane, TeM yaobHee OTCYET No
LKane, XoTs 3To 06bIYHO BEAET K YBE/IMYEHUID €€ rabapUTos.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

Jdonyckaemas norpewHocTb U3MEpPUTENIbHOINO CpeacTBa — Hanbosbluas
MOrpewHoCcTb, MNpU KOTOPOM M3MEPUTENbHOE CPEeACTBO MOXET ObITb
0ONYLWEHO K MPUMEHEHMIO.

[1ns Ka>X40ro Bnad N3IMEPUTEJIbHbIX cCpencTs, BbIMYyCKa€MbIX
oTe4yeCTBEHHbIMU npeanpuUiaATUAMMU, 0b693aTenbHo YCTaHABJ/IMBAETCA
A0MNnyckaeMad norpewHoOCTb.

[lp paccMOTpeHUMM NOrpewHoOCTU WU3MEpPEeHMM YacTo BblOeNseTcs
Bapuauusa UM HeCTabuNbHOCTb NMOKA3aHUM U3MEPUTENbHOIO CpPeacTBa, Noj
KOTOPOM  MOHUMAETCA  pPa3HOCTb MNOKa3aHMKM ITOro  Cpeacrea npwu
MHOIOKPATHbIX U3MEPEHMAX OOQHOM N TOM XKe BeIMYUHDI.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

YyBcTBUTENbHOCTD NpUOOPA — OTHOLIEHWE WM3MEHEHMS CUrHana Ha
BbIXOJE U3MEPUTENBHOIO NpMbopa K U3MEHEHMIO U3MEPSEMOI BENMUYMHDI Ha
BXOJE.

Hanpumep: nsmeHeHne namepsiemon senmumHbl coctaBuno Ad =0.01 mm,
YTO BbI3BAJIO NepeMeLLeHne CTpenku NokasbliBaLWero ycrponcrea Ha A/ =10
MM, TO abCONOTHAa YyBCTBUTENBHOCTb NpMbopa cocTaBnserT:

S=A—l:£:1000

Ad 0.01
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTponoruyeckue nokasarenu CU

AuanasoH nokasaHMM - 0071aCTb 3HAYEHWUM LWKaAbl, OrpPaHUYEHHAS
KOHEYHbIM U HayaNbHbIM 3HAYEHUAMMU LIKASbI.

Auana3oH usmepeHun - 061acTb 3HAYEHMH U3MEPSEMOWN BESIMYUHBLI, B
npenenax KOToOpoM HOPMMPOBAHbLI A0MYyCKaeMble npeaesnsl norpewHoctn CU.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTtponoruyeckue xapakrepmuctuku CU

[1lpy Mcnonb3oBaHMKM CpeacTB M3MepeHnn NPUHLUMNNANBHO BAaXXHO 3HATb
CTeneHb  COOTBETCTBUS  WMHDOpMaUMM 00  M3MEPSIEMOM  BENIUYMHE,
cogepXawencs B BbIXOOHOM CUrHane, eé WMCTUHHOMY 3HauveHuto. C 3ToM
uenoto ana kaxporo CH BBOAATCA M HOPMUPYIOTCS  OnpenenéHHble
MeTposiorudyeckme xapakrepuctuku (MX).

MeTponormyecKMMM  Ha3bIBAKOTCA  XapakTepuctmkn  csoucte  CU,
OKa3blBalOLWMe BANSIHME HA pe3yNbTaT U3MEpPEeHUsa 1 ero NorpeLLHoCTy.

XapaKTepPUCTUKKN, YCTaHABIMBAEMble HOPMATUBHbIMU  OOKYMEHTaMMU,
Ha3bIBAOTCA HOPMUPYEMbLIMU, a oOrnpenensieMble 3SKCNepUMEHTANbHO -
NEeNCTBUTENbHbIMM.

38



KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

MeTtponoruyeckue xapakrepmuctuku CU

MEKTOCYAAPCTBEEHHBMB CTAHIAPT

rocT 8.009—84

TOCYIAPCTEEHHAA CHCTEMA OBECTIEYEHWA
EJHHCTEA H3MEPEHHT

HOPMHUPYEMBIE METPOJIOTHYECKHE
XAPAKTEPHUCTHKHM CPEICTB U3MEPEHUH

HomeHknatypa MX onpepenstotca FOCT 8.009-84
[ocynapcTBeHHasa cuctemMa obecneyeHUs enuHCTBA
M3MepeHun. HopMupyemsbie MEeTposiornyeckue
XapPaKTEPUCTUKU CpencTB M3MepeHun.

Hamsmne shummansnoe

Mocana
R
— 2008
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Hopmupyembie MeTponornyeckue xapakrepuctuku CU

- XapaKTepuCTUKKU, NpeaHa3HAYeHHble [N OnpeneneHns pe3y/bTaToB
M3MepeHus: GYHKUMA npeobpasoBaHUA, LeHa AeNeHus, BUAO, BbIXOAHOro
KoAa, Y4C/I0 pa3paaoB Koaa, LleHa eaMHULLbI HAMMEHbLUEero paspasa Koaa;

- Xapaktepuctnuku norpewHoct CH: xapaktepucTtukmu cMCcTeMaTu4eCcKon U
ClyYaMHOU  COCTABNAAIOWIMX MOrpPewHoOCTH, 3Ha4YeHUe OCHOBHOM U
AONoNHUTeNnbHoM norpewHocred CU, craTUCTUYECKME XapaKTepUCTUKM
norpewHoctu CU;

- Xapakrtepuctukn yysctButenoHoctt CUA K BavsgwowMM  BeNUYUHAM:
BAUAHUA U usMeHeHua 3HavyeHuM MX CWU, Bbi3BaHHble U3MEHEHUAMMU
BIMSIIOLLIMX BEJIMYMH B YCTAaHOB/IEHHbIX Npeaenax;
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Hopmupyembie MeTponornyeckue xapakrepuctuku CU

- OuHamunyeckne xapaktepuctmkn CH: nonHble u YacTHble;

- Xapaktepuctukn CU, oTpaxawuwme MX CNOCOOHOCTb BAUATL HA
MHCTPYMEHTAJIbHYKO COCTaB/ISOLWYK MOrpewHoCcTn M3MepeHun BCencTeme
B3anMogencteus CA ¢ nwobbIM U3 NOAKAKYEHHbIX K UX BXOAY MAKW BbiXO4y
KOMMNOHEHTOB (06bEKTOB);

-  HeuHdopmMaTMBHbIE NapaMeTpbl BbIXoaHOro curHana CU.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

XapakTtepuctukn, BBeaéHHble TOCT 8.009-84, Haubonee nonHo
OonucbIBalOT MeTponormvyeckme csonctea (WM. OpgHako B nNoOBCegHEBHOM
npakTnuke wucnonbdytotca CU, MeTponornyeckme XapakTepucCTUKU KOTOPbIX
HOPMUPOBAHbI HA OCHOBE KN1ACCOB TOYHOCTM.

Knacc TouyHoctTM - 3170 0006WEHHas xapaktepuctuka CU,
BblpaXxaeMass npenenamum OOMNYCKAEMbIX 3HAYEeHUMM ero OCHOBHOM MU

NOMONIHUTENIbHOM TMOrPEeLIHOCTEN, a TaKXke [APYrMMM XapaKTepPUCTUKAMM,
BAUSIOLWMMM Ha TOYHOCTb.

Knacc TOYHOCTM He aBNgeTCs HenocpeaCTBEHHOW OLEHKOW TOYHOCTU
nsmepeHmn. OH Mo3BONSET CyAMTb O TOM, B KaKMX rpenenax HaxoguTtcs
norpewHoctb CM naHHoro tmMna.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

[lpegensl gonyckaeMouM OCHOBHOM MoOrpewHocT A, onpegensemble
KIACCOM TOYHOCTU, — 3TO MHTEpBan, B KOTOPOM HAXOAMUTCH 3Ha4vYeHue
OCHOBHOW norpetHoctn CH.

[lpenensl oonyckaeMblX OCHOBHOM M OOMOSHUTENBHOM MOrpeLlHoCTeN
BbipaXkaloT B (GopMe nNpuUBEOEHHbIX, OTHOCUTENIbHbIX WX aBCONMIOTHBIX
norpewHocten. Bbibop ¢GopMbl NpeacTtaBneHUs 3aBUCUT OT XapaKTepa
M3MEHEeHUa NorpewHocTen B npenenax AManasoHa M3MEepeHuM, a Takxe oT
yCN0BMW NpuMeHeHns u HasHavyeHua CU.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

[lpepenbl  gonyckaeMom  abCOMKOTHOM  OCHOBHOWM  MOrpeLHOoCTU
YCTaHABNIMBAKOTCSA NO OAHOWN U3 HOPMYN:

A=+a wwm A==x(a+bx),

roe X — 3Ha4v4eHue MBMEDHEMOIZ BE/IMYMHbI UIN YNCNO OeNeHUn, OTCUMTAHHOE
MNo wKane, a, b — NonoXuTesibHble YNCNa, He 3aBUCALLME OT X.

[lepBas ¢GopMyna ONUCbIBAET YMCTO aAAUTUBHYIO NOrPeLIHOCTb, @ BTOPaAS
- CYyMMY aAAUTUBHOU U MYNBTUMIMKATUBHOM MNOrpeLllHoCTen. B TexHunuyeckom
OOKYMEHTAUMM KNacCbl TOYHOCTWU, YCTAHOBJIEHHble B BMAE abCOMOTHbLIX
norpelwiHocTen, 0603HavaT, HanpuMep, «Knacc TouHocTn M», a Ha npubope
- bykBon «Mw». [ng 0603Ha4YeHUS MCNOJb3YHTCI MNPOMUCHble OYKBbI

NATUHCKOro andasuTa UAn pUMCKMe LUngpbl.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

[lpegensl  gonyckaemMonm  nNpuBeAEHHOM  OCHOBHOM  MOrpeLHoCTH
onpenenakTcs no gopmyne: A

y=—==p,

)CAT
roe Xy — HOpMUpYHOLLEe 3HAYEHUE, BbIPAXXEHHOE B TeX Xe eAMHMULAX, YTO
M A; p - OTBNEYEHHOE MNONOXUTENbHOE 4YUC/O, BbIDMpaemMoe M3 paaa

3HAQYeHUMN:

(1; 1,5; 2; 2,5; 4; 5; 6)-10"; n=1;0;-1;-2;...
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

HopMupylowee  3HauyeHue X, YCTAHAB/IMBAETCA PaBHbIM OOMblUEMY U3
npenenos nsMepeHun (unn mopynen) ana CA ¢ paBHOMEpHOM, NPaKTUYECKM
PAaBHOMEPHOM UNK CTENEHHOM LWKaNOoMWn.

Ona CW, wkana KOTOpbIX WMMEET YCNOBHbIM HYNb, X, PaBHO MOAYIO
PA3HOCTU Npenesios U3MepeHun.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
VHWBEPCHTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

[na npubopoB C cywecTBEHHO HEpPaBHOMEPHOW LUKaNION X, MPUHUMALOT
PaBHbIM BCeW [OJIMHE LWKanbl UAM €€ 4YaCTWU, COOTBETCTBYIOLWEN AMAMNA30HY

M3MEpEHUMN.

B 3ToM cnyyae npegenbl abConOTHOM MOrpPeLHOCTU BbIPaXakoT, KakK M
ONVHY LWKanbl, B eOuMHMUAX [ANMHbI, @ Ha Cpencrtse M3MepeHun Knacc
TOYHOCTM YCNOBHO 0603HAYalOT, HaNnpuMep, B BUAE 3HAYKa \O}/ roe 0.5 -
3HaYeHue ymcna p.

B ocTanbHbiX pacCMOTPEHHbIX CAy4Yasx KAacC TOYHOCTM 0OOO3HaYawoT
KOHKPETHbIM YMCc/IoM p, Hanpumep, 1.5.
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KasaHckuii henepanbHbii METOZbI Y CPEJJ,CI'BA WM3MEPEHWV V1 STAJIOHb
YHUBEPCUTET NEKLUA 1. METOAbI U CPEACTBA USMEPEHUI

Knaccbl TouHoctu CUA

[lpenenbl  OONyckaemMouM  OTHOCUTENIbHOM OCHOBHOM  MOrpeLlHOCTH
onpenenakTcsa no gopmyne:

3HayeHne TMNOCTOSAHHOro 4Yucna g YCTAaHaBAMBAETCA TaK Xe, Kak W
3HayeHue p. Knacc To4HOCTU Ha npubope 0603HavaeTcs @

roe 0.5 KoOHKpeTHOe uncno q.
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g | KasaHckuit denepanbHbii MEI'O,EI,bIMCPE,D,CI'BAM3MEPEHMMM3TAJ'IOHbI
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Knaccbl TouHoctu CUA

[lpegensl  0ONyckaemMonM  OTHOCUTE/IbHOM  OCHOBHOM  MOrpeLHoCTH
onpenenakTcsa no gopmyne:

) :é = t|c+ d(x—k -], ecom A==x(a+bx)

X X

roe ¢, d — OTBNEYEHHbIE MOOXUTENbHbIE YNCA, BbIDUpPAEMblE U3 TOTO Xe
pana, uYTo U p.

B 3TOM cnyyae knacc ToduHOCTU ob6o3HavaeTcs B Buae «0.02/0.01»

roe YNncnuTenb — 3Ha4YeHue Yncna ¢, 3HaMeHaTesb — ymcna d.
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O603HauyeHue knaccos TouHoctu CU

®opmyna ans 0603HaueH1e Knacca TOYHOCTH
onpepeneHus

- Mpumepsbli
npenenos OCHOBHOM
B nokyMeHTax Ha npubopax
NOrpeLHoCcTH

A6conoTHasa NOrpeLwHoCTb

A=1+aq A=%5H Knacc TodHocT M M
A ==x(a+ bx) A==%(5+0.5V) kMM Knacc TouHocTtn C C
lMpuBeaEeHHaa NorpewHoOCTb
y = A —+p y=%215% Knacc ToyHoctn 1.5 1.5
Xy y=%225% Knacc ToyHoctu 2.5 \{}
A OTHOCUTEeNnbHasg NOrpewHoCTb
O = M tq §=%20.5% Knacc TouHoctn 0.5
=+ + -
6== =+ d( -1 [0.02 ()%Ol('xk/ x| - 1] K”aOCBZT}’SBCfT” 0.02/001 50
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lMpumepbl 0603HaUeHUIn Ha wKanax CU
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