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I'nasa 1. Ennauns! puznveckux Beanuud. Cucrema CU

1.1. Teopemuueckue ceedenus no meme
«Eounuywl pusuueckux eenuuun. Cucmema CHy

Memponozcus- Hayka 00 U3MEPEHUSX, METOJaX U CPEJICTBAX oOecreyeHus
WX €MHCTBA U CMOCO0aX HOCTUKEHUS TPeOYEeMOil TOUHOCTH.

MeTtponorus noapasiensercsa Ha TEOPETUUECKYIO, TPUKIAJIHYI0 U 3aKOHO-
JATENbHYIO.

Teopernyeckass METpPOJIOTHsSl 3aHUMAETCS BoOIpocaMu (yHAaAMEHTAIbHBIX
UCCIIEJOBaHUM, CO3/JaHUEM CUCTEMbI €IMHUI] U3MEPEHUN, PU3NYECKUX IMOCTO-
SIHHBIX, pa3pa00TKON HOBBIX METO/IOB U3MEPECHHSI.

[TpuknagHas (mpakTUYECKas) METPOJIOTHS 3aHUMAETCSl BOIPOCAMH TIPaK-
TUYECKOTO MPUMEHEHHUS B Pa3IMYHBIX cpepax AEsITENIbHOCTU PE3yJIbTaTOB TEO-
PETHUYECKUX MCCIEAOBAHUN B paMKaX METPOJIOTHH.

3akoHO/IaTeIbHAST METPOJIOTHS BKJIIOYAET COBOKYITHOCTh B3aMMOOOYCIIOB-
JICHHBIX TIPABUJI U HOPM, HapaBICHHBIX Ha 0OecTrieueHne eANHCTBA N3MEPEHNUH,
KOTOpbIE BO3BOJSITCS B PAHT MPABOBBIX MOJIOKEHUH (YIOJHOMOYEHHBIMUA Ha TO
opraHamMu TOCYJIapCTBEHHOM BJIACTH), UMEIOT 00S3aTEIbHYIO CUITY U HAXOJATCA
101 KOHTPOJIEM rOCYapCTBa.

H3mepenue — COBOKYITHOCTb OINEpaliii, BBIMOIHIEMBIX C IMOMOIIBIO TE€X-
HUYECKOTO CPEJICTBA, XPAHAILEr0 €IUHUILY BEJIUYMHBI, MMO3BOJISIOIIETO COMOC-
TaBUTh MU3MEPSEMYIO BEIIMUMHY C €€ €AUHUICH W MOTYYUTh 3HAYCHUE BEITMYU-
HBI. DTO 3HAUYECHUE HA3BIBAIOT PE3YyJIbTATOM U3MEPEHUHN.

OCHOBHBIM OOBEKTOM H3MEpPEHHUSI B METPOJIOTHH SIBISIOTCA (PU3NICCKUE
BEITUYMHBI.

QDu3uueckana éearuyuHa — OJHO W3 CBOWCTB (PU3MUECKOTO0 OOBEKTA (SBIIC-
HUS, Tporiecca), o0IIee B KaueCTBEHHOM OTHOIICHUH JJIST MHOTHX (DU3MUECKHUX
00BEKTOB, HO B KOJIMYECTBEHHOM OTHOIICHUH WHAUBUIYAIHHOE JIJIST KAKIOTO U3

HHX.



duznyeckasl BEIMYMHA MPUMEHSAETCA Ui ONMCAHUS MaTEpPUAIbHBIX CHC-
TeM U OOBEKTOB (SIBICHMI, MPOLECCOB M T.I.), U3yYaEMBIX B JIOOBIX HayKax
(busuke, XUMHH U JIP.).

CyI1ecTBYIOT OCHOBHBIE M NPOU3BOJAHBIE BEIMYHUHBI. COBOKYIMHOCTH OC-
HOBHBIX U MPOU3BOJHBIX €IMHUII, OTHOCSIIHUXCSA K HEKOTOPOH CUCTEME BEIMYUH
U 00pa3oBaHHasi B COOTBETCTBUM C MPUHSATHIMU MPUHIUIAMU — cucmema eou-
HUY QuU3UYeCKUX eNUYUH.

OcHosHbiMu SBASIOTCA (DU3. BEIMYMHBI U €IMHUIIBI, BHIOMpaeMble MPOU3-
BOJILHO U HE3aBUCHUMO JIpyT OT Apyra. Kaxxmol ocHOBHOW (pu3. BeIMUMHE MPU-
CBaMBAETCSl CUMBOJI JIATHHCKOTO WJIHM rpedeckoro angasuta. OCHOBHbBIE BEIU-
4yuHbI onpeneneHsl B coorBeTcTBuM ¢ ['OCT 8.417.

IIpou3600ubivy  ABISIOTCS (DU3. BEIUUUHBI U UX €IUHUIIBI, KOTOPHIE OIpe-

JACIIAI0TCA 100 4cpe3 OCHOBHLIC CIAWHHUIIBI, 1100 qcpe3 Apyruc mmpou3BOIHBIC
CAMHUIIBI C TIOMOIIBIO ONpeoesiowux ypasHeHuil, peaCcTaBIsItonmx Gusnye-
CKHEC 3aKOHBI HJIN OIIPCACICHUA COOTBCTCTBYIOIINX (1)1/13. BCIINYHH.

OcHoBHbIE (DU3NYECKHE BEIUYMHBI NMPHUHATHI MeXayHapoaHOU cuc-
temoit enunui; CU (Systeme Internationald Unitas - Sl), kotopas ytBep-

xaeHa B 1960 r. XI T'enepanpHOoil KOH(pepeHIIMEW MO MepamM M BecaM
(F’KMB) (tabnuma 1.1.):

1. lnuna L (pa3mepHOCTD), MeTp (HaUMEHOBaHKE), M (MEXIYHAPOTHOE), M
(pycckoe o6o3nauenue) (cm. Tabmuna 1, [punoxenue 2).

2. Macca M , kunorpamm, Kg, kr.

3. Bpems T, cekyHna, S, c.

4. Cuna snektpuyeckoro Toka, |, Ammep, A, A.

5. TepmoauHamuueckas Temmneparypa, ¢, Kenbsun, K, K.

6. KommuecTBo BemecTBa, N, Mo, MOl, MOJIb.

7. Cuia cBera J, Kangena, cd, k.



Tabmuma 1.1

Beanunna Eanuuna
HaumenoBanue Pasmep- | Haumeno- O603HaueHue
MEXITy- pycckoe
HapOJIHOE
Ocrosnble eQuHUY bl
JnunHa L Metp T M
Macca M  |Kunorpamm Kg KT
Bpewms T CekyHaa S C
Cuna snektpuue- I Awmriep A A
CKOT'O TOKa
Temneparypa Tep- 0 KensBrun K K
MOJIMHAMUYECKas
KommuecTBo Bermie- N  |Moms mol MOJTb
CTBa
Cuuia cBera J Kannena Cd KT
JlononnumensvHvle eOuHuybl
[Tiockuit yron - Pannan rad pan
TernecHsIi yrou - Crepanuan Sr cp
JlonoanumenvHuole.

1. ITmockwmit yron (reometpuueckas gurypa, oOpa3oBaHHasi IByMs JIydaMu
(ctopoHamu yriia), BBIXOASIIIIUMH U3 OJHOW TOYKH) — pajuaH paja (yroa MexIy
JIBYMsI paguycaMy OKPY>KHOCTH, JUIMHA JIyTM MEXIYy KOTOPBIMH paBHA paauy-
cy);

2. TenecHbli yroa (4acTh MPOCTPAHCTBA, 3aKIIOUYECHHAS BHYTPH OJHOM MO-
JIOCTH KOHUYECKOHN MOBEPXHOCTH C 3aMKHYTOM HaINpaBIsIOLIEl) — CTepaauaH Sr
(TenecHBIN yroi, BeplIMHa KOTOPOro Pacroyio’KeHa B LIEHTPE cepbl U KOTOPHIN
BBIPE3aeT Ha MOBEPXHOCTH c(epbl IUIONIaJb PAaBHYIO ILJIOMIAAX KBajapara Cco
CTOPOHOM, paBHOU pagnycy cephl).

Jlnsa ynobcrBa mpuMeneHus: eaunull (pusndeckux BenmunH CU mpuHSATHI
NPUCTaBKU JJIs1 0Opa30BaHUS JECATUYHBIX KPATHBIX M JOJBHBIX (MEHBIIIHX)
€/IMHUII, MHOXKUTEJIA Y TIPUCTABKKU KOTOPBIX MpUBeACHBI B [ Ipunoxkenun 1.

N3mepsieMble BEIMYMHBI MMEIOT KAUYECTBEHHYID U KOJHMYECTBEHHYIO

XapaKTCPUCTUKMU. (DOpMaJ'II/IBOBaHHBIM OTPA)XKCHUEM Ka4YCCTBCHHOI'O PAa3JINYMA



U3MEPSEMbBIX BEJIMYHH SBISICTCS UX pazmepHocms. COTIIACHO MEXTYHAPOTHOMY
crangapty MCO pa3mepHOCTh 0003HadaeTcsi CUMBOJIOM diM, OT JIATUHCKOTO
dimensim (pa3mepHocTb). Hampumep, pa3MepHOCTh OCHOBHBIX (DHU3MYCCKHX
BEITUYMH — JIJIMHBI, MAacChl M BPEMEHU — O0003HAYACTCS COOTBETCTBYIOIIUMHU
3armaBHbIMU OykBamu: diml — L; dimm — M; dimt —T.

PasmepHocTh MpOU3BOAHON (DU3UUYECKON BEIMUYMHBI BBIPAXKACTCS 4Yepes3
pPa3MEepHOCTh OCHOBHBIX (PM3WYECKHUX BEIIMYUH C TIOMOIIBIO CTETICHHOTO OJTHO-
YJIeHa:

dim X = L*MPT? (1.1)

rae L, M, T — pa3MepHOCTH COOTBETCTBYIOIIUX OCHOBHBIX (DU3UUECKUX BE-
JIMYHH,

o, B, Y — mokazarenu pa3MepHOCTH (TIOKa3aTeIu CTENEHU, B KOTOPYIO BO3-
BEJICHBI Pa3MEPHOCTH OCHOBHBIX (PU3MUECKUX BEITUUNH ).

[TokazaTenb pa3MEepHOCTH MOKET OBITh MOJOKUTEIBHBIM WM OTPULIATEIb-
HBIM, TIEJIBIM WM IPOOHBIM, HyJIeM. Ecii Bce mokazaTenu pa3MepHOCTH PaBHBI
HYJII0, TO BEJIMYMHA Ha3bIBaeTcsa Oe3pasmepHou. OHa ObIBAET OTHOCHUTEIILHOM,
OTIpeeNIsIEMOM KaK OTHOIICHHE OJIHOMMEHHBIX BEJIMYMH (HAmpUMep, OTHOCH-
TeJIbHAsI JUAJICKTPUYECKasi MMPOHUIIAEMOCTb), U JIOTapU(MHUUECKOHN, Ompeaesie-
MO Kak Jiorapu(m OTHOCUTEIBHON BEJIMYHUHBI (HapuMep, Jorapudm OTHOIIIE-
HUSI MOIIIHOCTEW WJIM HAMPSKEHUN ).

KoyimuecTBEHHON XapaKTEPUCTUKOM H3MEPSEMON BEIWYMHBI CIYXKUT €€
pasmep. Ilonydenune napopmaruu o pasmepe puznueckor i HePu3nIeCcKoi
BEJTWYMHBI SBJISICTCS COACPIKAHUEM JIFOO0TO U3MEPCHHUS.

3HadeHne (U3NYECKON BEJIMYMHBI MOTYYalOT B PE3YJIBTATE €€ U3MEPCHHUS
WJIM BBIYMCJICHUS B COOTBETCTBUH C OCHOBHBIM YPaBHCHHUEM H3MEPCHHUS:

Q=XI[Ql (1.2)
rne Q — 3HaueHrne (PU3NUECKON BEIMUYMHBI; X — YHUCIOBOE 3HAYEHUE U3Mepsie-
MOW BEJIMYUHBI B IPUHATOHN eaunumiie; [Q] — BeiOpaHHas it H3MEPCHHS ¢IHHH-

aa.



Hcmunnoe snauenue ghusuyeckoii 6enuduHbl — 3T0 TaKO€ 3HAUYCHUE, KOTO-
poe uaealbHbIM O0pa3oM OTpa)kajlo Obl B KaUYECTBEHHOM U KOJIMYECTBEHHOM
OTHOIIEHUU COOTBETCTBYIOIIME CBOMCTBA OOBEKTA.

Pe3ynbpTaT m3MepeHus maeT TOJNBKO oyeHK)y UCTUHHOTO 3HaueHus (pu3. Be-
JUYHUHBI ¢ HEKOTOPOH MOrpemHoCcThI0. [loHATHE UCTUHHOTO 3HaueHus pus. Be-
JMYUHBI HEOOXOAMMO KaK TEOPETUYECKasi OCHOBA PAa3BUTUS TEOPUHU U3MEPEHUH,
B YACTHOCTH IPU PACKPBITUU MOHATHS IOTPEITHOCTH.

lloepewnocms n3mepenuss GU3NYECKOW BEIMYHMHBI OIMpPEIEISIeTCs] pa3Ho-

CTBIO A, =X — X (WM X = Xy Xu(X)),

rae X — U3MEPEHHOEe 3HA4YCHHE (U3MYCCKOW BEIMYMHBI, X — €€ UCTUHHOE
3HAYECHUE.

Jeiicmeumenvnoe 3nauenue Qu3uueckoul 6eauduHsvl — 3TO 3HAUYCHUE,
HalJIEHHOE AKCIIEPUMEHTAILHBIM ITyTEM M MPHUOIMKAIONMIeecs K ICTUHHOMY Ha-
CTOJIbKO, YTO JJIsl TAHHOW LIETTH MOKET MPUMEHATHCSI BMecTO Hero. OHO moiy-
YaeTcs MpU MOMOIIU 00Pa3IOBBIX CPEJICTB U3MEPECHHUS.

Takum oOpaszom, mokazaHue 00pa3oBOro Mpubopa — 3TO BCerja ACHCTBU-
TeJIbHOE 3HAUYCHHE.

JleficTBUTETFHOE 3HAYCHHUE BEIUYHHBI OMPEACISICTCS SKCIEPUMEHTAIBHO
U3 TPEAINOJIOKEHUS, YTO pe3yIbTaT dKCIEPUMEHTa JU00 M3MepeHus: OIU30K K
HUCTUHHOMY 3HAYCHHIO BEJTUYHHBI.

UToObl HAUTH pazmepHoCcmb NPOU3BOOHON (PuU3UYECKOU 8eAUYUHBL B HE-
KOTOpPOHM CHCTEME BEJIMYMH, HAJ0 B MPaBYIO YacTh OMPEACISIONIETO YPABHCHUS
ATOW BEJIMYMHBI BMECTO OOO3HAYCHHWM BEIMYMH TMOJCTABUTH MX Pa3MEPHOCTH.
Taxk, HarpuMep, TOCTABUB B OMPEEIIAIONISe YPaBHEHUE CKOPOCTH PaBHOMEPHO-
ro aswkenus V = ds/dt Bmecro ds pasmepHocTs qnHbl L 1 BMecto dt pasmep-
HOCThb BPEMEHH T, TIOJTyYUM

dimv=L/T=LT* (1.3)

[ToacraBuB B ompenensioliee ypaBHeHHe yckopenusi a=dv/dt Bmecro dt

pa3MepHOCTh BpeMEeHH T M BMecTO OV HaliICHHYIO BBIIIE Pa3MEPHOCTh CKOPOCTH

LT™, momyumm



dima= LT? (1.4)
3Has pa3MEpPHOCTb YCKOPEHHSI MO OINPEAEISIIOUIEMY YPAaBHEHHMIO CHUJIBI
F = ma, nomyuum:
dim F= M -LT %= LMT ?(1.5)
3Has pa3MEpPHOCTb CUJIbI, MOXXHO HAWTH pa3MEpHOCTh pabOThI, 3aTeM pa3-
MCPHOCTb MOIIMHOCTH M T.I. Ta6Jmua HanOoJIee 4acTo BCTPCHAOIIUXCA ITPOU3-

BOJAHBIX euHMIl cucteMbl CU npencTaBieHa B MPUIIOKEHUH 2.

1.2. Ilpumepul peutenue 3a0au no meme
«Eounuuywt puzuueckux eenuuun. Cucmema Cuy»
IIpumep 1. Jlonyckaemasi yriioBasi CKOpOCTh B 3yO4aThIX IMepejavyax B
NpeXHUX eauHuiax pasHa 1650 o6/MuH. Beipazure yrioByr CKOpOCTb B €4U-

Hunax cucreMsl CH.

Pewenue: o= % =55n pan/c=173 pan/c.

Ipumep 2. Cuna naBiieHWs Ha POJUK MPU HAKaTBIBAHUH PE3bOBI CO-
ctaBiysaeT305 krc. Boipazuts cuiny B enuHunax cucremsl CU.

Pewenue: F=305-9,80665=2991 H = 3xH.

IIpumep 3. BripazuTh KHHETHUECKYIO YHEPTHIO0 MaXOBUKA, COCTaBIISIIO-
urytol2,5 krc'm B enununax cuctemsl CH.

Pewenue: K=12,5-9,80665=122,6 JIxk.

IIpumep 4. Pabota, BeIMOTHEHHAS MOTOPOM MOIIHOCTBIO 5 KBT 3a 7 4,
coctapisier35 kBT u. Beipazuts padoty equnuiiax cuctemsl Cu.

Pewenue: A=35-103 -3,6-103=126-106 JIx = 126 MJIx.

IMpumep 5. Pacmmdpyiite MexmyHapOgHBIE U PYCCKHE O0O3HAYCHUS
OTHOCHUTEJIbHBIX U JIorapupMUUeCcKuX eauHull: npoueHt (%), npomuuie (%.o),
MHJUTHOHHAS 10JIs (ppm, MIH ).

Pewenue: 310 0003HaUCHUSI OTHOCUTEIBHBIX €IMHUIL, XapaKTEePU3YIO-
nux, Hanpumep, KIIJ[, oTHOCUTENbHOE yAJIMHEHUE U T.I., IPU 3TOM MPUHSITO

-2
BbIpakeHue B mpoueHtax (%), koraa oTHouieHue paBHo 10 °; B mpomusuie
10



-3
(%o0),korga orHomieHue paBHo 10 °; B MWUTMOHHBIX AOJSAX (ppm) IpU OTHOLIE-

-6
HUH, paBHOM 10 .

1.3. 3a0auu ona camocmoamenbHo20 peuwienus no meme
«Eounuuwt puzuueckux eenuuun. Cucmema Cup.

1. MourHocTs aBHTaTeiis aBTOMOOWIS cocTaBisger 75 j.c. Bripazute
MOIITHOCTH B eiuHMIax cucteMbl CH.

2. JItoiMOBBIE JOCKH JUIMHOW 3 M W mmpuHOM 20 CM OTIYCKAKOTCS CO
ckiana o 1exe 500 py0. 3a kybomeTp. Ckoiibko cTosT 10 10COK?

3. CKopoCTh aBTOMOOWJISI HA MIPSIMOJIMHEHHOM Y4acTKe TPAaCChl COCTaBU-
nal75 km/u4. IlepeBecTu B equHUIIBI U3MepeHust cuctembl CH.

4. Ha mMupoBoM pbIHKE He(pTh mpojaercs mo ueHe 80 aMepuKaHCKUX
J0JIIapoB 3a Oappenb. OIEHUTh eXEKBapTaIbHbI 00bEM BBIPYYKH OT DKCIOP-
tal50 THIC. T HEDTH.

5. Bo mHorux crpanax EBpombl Temmeparypa u3MepsieTcs MO IIKaje
@apenreitta. Eciu B [1apuxe 68°F, a B Mockse 20°C, To rae Teree?

6. Onpenemuts B eqununax CU cpemnroro ckopocth (V) o0bekTa, eciau
3a Bpems t = 500 mc uM npoitaeHo paccrosgaue S = 10 cm.

7. YrnoBas ckopocTb djekTpoaBuraressi coctaisieT 1400 o60poToB B
MuHyTy. llepeBectu B eqununbl uzmepenus cucremsl CH.

8. HazoBuTte npuBeneHHbIE 3HaUeHUST (PU3NUECKUX BEIMYUH, UCTIOJIB3YSI
KpaTHBIC U JTOJIbHBIC TTPUCTABKH: 5,3‘10130]1/[ . 10,4101 u, 2.56-10'I1a.

9. Ilo pa3MepHOCTH B O0O3HAYCHUSM EIUHUIL OTPEIACITUTE, KAaKUE 3TO
dusndeckne Bemmauus! 1 equaaner: 1) L°MT 2, v ke - ¢ 5 2) LT S mc ]
LT 2, m-c?.

10. Hanummure Gopmyasl pa3MepHOCTH, BBIPA3UTE 4Yepe3 OCHOBHBIC H
JONOJIHUTENbHBIE equHulbl CY U mpuBeauTEe HAMMEHOBAHUS €UHHUI] CIEAYIO-
IIUX DJICKTPUYECKUX BEJIMYMH: 1) 4acTOThI; 2) SHEpPruu, paboThl, KOJIUYECTBA

TEIUIOTHI;3) KOJIMUECTBA JIEKTPUUYECTBA.
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I'naBa 2. PacyeT nmorpemHocTeii cpeicTB U3MEpPEHMIA.

OxpyrieHue pe3yJbTATOB H3MePEHUIA.

2.1.Teopemuueckue ceedenusn no meme «Pacuem nozpewinocmeit
cpeocme uzmepenuit. OKpyznenue pe3yibmamos usMepeHuin).

OCHOBHOI METPOJIOTUYECKON XapaKTEPUCTUKON CPEICTB U3MEPEHUI SABIIS-
€TCsl UX IOIPEIIHOCTb.

Ilozpeuwinocme cpedcme uzmepeHuil — 5T0 Pa3HOCTb MEXKIY IMOKA3aHUEM
CpeACTBa U3MEPEHUN U UCTHUHHBIM (JIEUCTBUTEIbHBIM) 3HAUCHUEM HU3MEPSEMON
(bu3NYECKOI BETNUHUHBI.

[TockonbKy UCTUHHOE 3HAYEHUE (PU3UYECKON BEIMYUHBI HEU3BECTHO, TO Ha
IIPAKTUKE ITOJIB3YIOTCSA €€ JECHCTBUTEIbHBIM 3HAYCHUEM.

[lorpemHocTs pe3ynbrara U3MEPEHUN OIIPEACIISIET Ka4eCTBO U3MEPEHUN U
B 3HAYUTEIBHON MEpE 3aBUCUT OT NOTPEIIHOCTU CPEACTB U3MEPEHHUM.

KoHKpeTHbIE TPUYMHBI U XapaKTep MPOSBICHUS MOTPEIIHOCTENH BEChbMa
pa3zHooOpa3Hbl. COOTBETCTBEHHO HMX KJIACCH(PUUHMPYIOT MO0 MHOTHM IpHU3HA-
KaM.

Ocnoenvie Knaccugukayuu nozpeuwtHocmeil usmepeHuil.

1. ITo cmoco0y KOAMYECTBEHHOT'O BBIPAKEHUS MTOTPEIIHOCTH JIENATCS Ha!

e a0COJIIOTHBIE;

® OTHOCUTEJIBHBIC,

® [IpUBEJCHHBIE.
2. 1o xapaktepy NpOsSBICHUS U3MEPEHHUS:

® CHCTEMAaTUYECKUE — IIOCTOSIHHBIE;

- IPOINOPLMOHAJIBHBIE;
- IOTPENTHOCTH, U3MEHSIOIIUECS IO CI0KHOMY 3aKOHY.

® CIIy4alHBbIE;

e TpyObIe.
3. Ilo npuyrHaM BO3HUKHOBEHHS:

® MECTOJIMYECKHE;
12



® UHCTPYMEHTAJIbHBIE;
® BHEIIHUE;
® CyOBEKTHUBHBIC.
4. Ilo xapakTepy U3MEHEHUS U3MEPSEMON BEJIMYHHBIL:
® CTaTUYECKUE;
® JMHAMUYECKUE.
5. I1o ycioBusiM, B KOTOPBIX MCIOJIB3YIOTCS CPEICTBA U3MEPEHUN:
® OCHOBHaf;
® JIONOJHUTEIbHAS;
e JlOITyCKaeMas.
6. B 3aBucuMOCTH OT 3HAYEHUS U3MEPSAEMON BEJIMYHHBI:
® AJJIUTUBHBIC;
® MyJIbTUILUINKAaTUBHBIE.

1. 1o crtoco0y KOJIMUYECTBEHHOTO BBIPAKEHHU.

Abconomuaa nozpeuwtHocms CpeliCTB U3MEPEHUN — 3TO PAa3HOCTh MEKIY
MOKa3aHUEM MPUOOpa U UCTUHHBIM (JICHCTBUTEIHHBIM) 3HAUYCHUEM U3MEPSIEMOM
BEJINYUHBI.

AOGCOoIOTHAS TOTPEITHOCTh OLIEHUBAET TOYHOCTH TPHOOpPa TOIBKO B OJTHOM
TOYKE JMana3oHa U3MEPEHUN U BhIPAXKAETCsl B €IUHUIIAX U3MEPSIEMON BeIUYH-
HBI:

Ay =Xy =Xy, (2.1)

re x,— NoKa3zaHusg npuOopa; x, — JEUCTBUTEILHOE 3HAUCHHE U3MEpPSEeMON Be-

A
JTNYHHBI.

3HaK a0COJIIOTHOM MOTPENTHOCTH OYAET MOJOXKUTEIbHBIM, €CITU U3MEpPEH-
HOC 3HaYCHHE OOJIbIIE NEHCTBUTEIHLHOTO, U OTPUIATEIIFHBIM B IIPOTUBHOM CITY-
gae.

Ilonpaséka — 310 aOCOIOTHASA MOTPEIIHOCTh HM3MEpPEHUs, B3sTas C 00-
patHeIM 3HakoM. Hampumep, eciau abcomorHast morpenHocts A,=1°C, To mo-
npaBka Vx=+1°C.

13



Omnocumenvnaa noZpewtHocms CPEACTB WU3MEPEHHM — MOIPEIHOCTb
CPEIICTB M3MEPEHMI, BbIpA)KEHHAs! OTHOIIEHUEM aOCOIIOTHON MOTPEIIHOCTH K
JNEUCTBUTEILHOMY 3HAYCHUIO (PU3UYECKOW BEJIMYWHBI, B Mpeleiax auarna3zoHa
n3MepeHnii. OTHOCUTENIbHAS MOTPEIIHOCTh CPEACTBA U3MEPEHUS BBIPAXKAETCS B

% u OIIPCACIIACTCA KaK

5. =+ 10006, (2.2)

n
X

n

rac Axn — abcomoTHad IIOTPCIIHOCTD, X, — IIOKAa3aHHs HpH60pa.

OTtHOcCHUTEIbHAS IMOTPCHIHOCTE OOCHHUBACT TOYHOCTD HpH6opa TaKKC B

OHHOﬁ TOYKC U IICPCMCHHA I10 AUAIIa30HY HBMepeHHﬁ.

Ecnu nuana3on n3mepenus npudopa 0XBaThIBAET U HYJIEBOE 3HAUCHHE
BEJIMYMHBI, TO OTHOCUTENIbHASI IOTPEIIHOCTh 00palaeTcsi B 0ECKOHEUHOCTh B

COOTBETCTBYIOIIEN €My TOUYKE IIKAJIbI.

Ilpusedennaa nozpeuwtnocms CpelCTB U3MEPEHUNM — OTHOCUTEINIbHAS TO-
IPEITHOCTh, BBIPAXXEHHASI OTHOIIEHHWEM a0COJIIOTHOM IMOTPEIIHOCTH CPEICTBA
WU3MEPEHUH K YCIIOBHO MPUHATOMY 3HAUYCHUIO BEJIMYUHBI, TOCTOSHHOMY BO BCEM
JMara3oHe U3MEPEHU MM B YacTW JHMANa3oHAa. Y CIOBHO MPUHATOE 3HAUYCHHE
BEJIMYMHBI HA3bIBAIOT HOPMUPYIOIIUM 3HaueHUuEM. [ [puBeIeHHYIO0 TOTPEIIHOCTh

OOBIYHO BBIPAXKAIOT B MPOIEHTAX U OMPEACIAIOT 10 hopmyJie

y =25 1000, (2.3)

XN
rae xy — HOPMHUPYIOIINE 3HAUYCHHSI.

Hopmupyroniee 3HaueHUE CYUTAIOT PABHBIM:

- KOHEYHOMY 3HAQUEHHUIO LIKajbl MpuOopa, eciliu OTMETKAa HaxOJUTCS Ha
Kparo WM BHE Kbl HampuMep mkana oT 0 A o 15 A, 1o x,=15 A;

- CyMM€ MOJYJell KOHEUHBIX 3HAUEHUH IIKaJIbl MPUOOPOB, €CIIU HyJIeBas

OTMETKa HaXOJIUTCA BHYTPH IIKAJIBI, HATPUMED IIKaia mpudopa ot -5 A go +5

A, 10 X,=10 A;
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- HOMUHAJIbHOMY 3HAYEHUIO U3MEPSAEMON BEJIMYHHBI, €CJIM TAKOBOE yCTa-
HOBJICHO;

- ITIMHE IIKaJIbl, €CJIU IIKaJla UMEET PE3KO CY)KaIOIUECs JEIECHUS; B I TOM
Clly4ae MOrPEIIHOCTh U JUIMHY IIKaJIbl BEIPAKAIOT B OJHUX €IMHULIAX.

Jlis mpuOOpoB CO KON, TpayupOBaHHON B €IUHUIIAX BEJIMUYMHBI, AJIs
KOTOpOW MpUHSATA HIKala C YCIOBHBIM HyJlieM (Hampumep, B °C), HOpMHUpYIO-
1iee 3HaYEHUE NMPUHUMAIOT PaBHBIM Pa3HOCTH KOHEYHOI'O M HAYaJbHOTO 3Ha-
YEeHUH LIKaJbl, T.€. AUaNa30Hy U3MEPEHUH.

[IpuBeneHHast MOrPEMIHOCTh XAPAKTEPU3YET MOCTOSSHHYI0 TOYHOCTh U3MeE-
PUTENBHOTO MPUOOpa MO BCEMY IUAINA30HY U3MEPEHUN.

2. 1Ilo XapaKTCpy MMPOABJICHHUA N3MCPCHU.

Cucmemamuueckasn nocpeuwtHocms U3IMEPEeHUA As — COCTaBJArOoIas

MOTPEITHOCTH HW3MEPECHUS, OCTAIOMIAsCs IOCTOSHHOW WM 3aKOHOMEPHO
U3MEHSIOIIAsCS MPU MHOTOKPATHBIX (TTOBTOPHBIX) U3MEPEHUSX OJTHOW M TOH
ke Puznueckoil BeMMUMHBI. CUCTEMAaTHYECKHE MOTPEITHOCTH MPEICKa3yeMbl
U OJlarojaps 3TOMY TOJHOCTBIO YCTPAHEHBI BBEIACHHUEM COOTBETCTBYIOIIMX
MOTPaBOK. MCTOYHUKOM CHCTEMATHYECKOW IMOTPEITHOCTH MOYKET IMOCIYKHUTh,
HarpuMep, HETOYHOE HAHECEHHE OTMETOK Ha IIKaIy CTPEJIOYHOro mpuodopa,
nedopmariisi CTpEIKH.

B 3aBucumoctu om xapakmepa uzmeHenusi CACTEMaTHYECKHE TTOTPEIII-
HOCTH TOJAPA3ACIAIOT Ha MOCTOSHHBIC, TPOTOPIIMOHAIBHBIC U MTOTPEITHOCTH,
U3MEHSIOIINECS TI0 CII0O)KHOMY 3aKOHY.

Tlocmosinubie noepewnocmuy JUTATEIILHOE BPEMsI COXPaHSIIOT CBOE 3HaYe-
HHUE, B YaCTHOCTH, B TEUCHHE BCErO IMEpHOa BBIMOJHEHUS u3MepeHuid. OHu
BCTPEYAIOTCS Hanbojee 4acTo. XOpOIIUM MPUMEPOM TaKOro BHJA CHCTEMa-
THYSCKON MOTPEITHOCTH SBJIICTCS MOCTOSHHOE, OTJIUYHOE OT HYJIS 3HAYCHUE
XOJIOCTOTO OITBITA.

IIponopyuonanvhvie  nocpewHocmy  M3MEHSIOTCS TPOTIOPIIHOHAIBEHO

3HA4YCHHIO HSMCPHGMOﬁ BCIIMYHHBI.
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B 3aBUCHUMOCTH om npuuun 603HUKHOBEHUs CACTEMAaTUYECKUE MOrpenl-
HOCTH MOJIPa3AeIAI0T Ha HHCTPYMEHTAJIbHBIE, TOTPEIIHOCTH METOAa U3Mepe-
HUMN, CyOBEKTUBHBIE, MOTPEITHOCTH BCIIEICTBUE HECOOIIOICHNUS] YCTAHOBIICH-
HBIX YCJIIOBUU U3MEPEHUM.

lHoepewnocmu memooa uzmeperuti (TEOpEeTUYECKHUE) OOYCIOBICHBI He-
COBEPILIEHCTBOM IPUHATOTO METOAA U3MepeHUi. OHM SBISIOTCS CIIEICTBUEM
YIOPOUICHHBIX MPEICTAaBICHUN O ABICHUIX U d(PQeKTax, JexKauux B OCHOBE
W3MEPEHUU.

Cnyuaiinaa nozpewtHocms u3zmepeHus - COCTABISIONIAS MOIPEIIHOCTH
U3MEPEHUS, M3MEHSIOUascs cilydailHbIM o0pa3oMm (10 3HAKy M 3HAYEHHUIO)
IpU TMOBTOPHBIX H3MEPEHUSX OJAHOM M TOW ke BenaudyuHbl. CiaydaillHble
NOTPEIIHOCTH HEU30€XKHbl, HEYCTpaHMMbl M BCErJa NPHUCYTCTBYIOT B
pe3yiibTaTtax u3MepeHuid. OHM BBI3BIBAIOT PACCESIHUE YHCIOBBIX 3HAYEHUM
U3MEpSeMON BEJIMYMHBI (pa3judyue MX B MOCIEIHUX 3HAYamuXx Iudpax) npu
MHOTOKPAaTHOM M JIOCTaTOYHO TOYHOM €€ H3MEpPEHUM NpPU HEU3MEHHBIX
ycioBuAx. OnucaHue CIIly4alHbBIX IMOIPEIIHOCTEW IMPOU3BOAUTCA C IOMOIIBIO
MaTEMaTUYECKON CTaTUCTUKH.

TI'py6vimu (npomaxamu) Ha3bIBAIOTCS MOTPEUIHOCTH, CBS3aHHBIC C HEaK-
KypaTHBIM BEJICHHEM MU3MEPEHHI U 3aIllMCH PE3YJIbTATOB, & TAKXKE CO COOsIMU atl-
naparypsl. [lorpenHoct Takoro poga AOHKHBI ObITh UCKIIIOYEHBI MYyTEM IPO-
BEpOK pe3ynbTaToB u3mepenuil. [lpumep, yBunen 2,1, 3anucan 1,2.

Ilpozpeccupyrwuian (Opeiigposasn) nozpewtnocms — HENpPEICKazyeMas
MOTPEUTHOCTh, MEJITIEHHO MEHSIOLIAsICS BO BPEMEHHU.

3. Ilo npuyrHaM (MCTOYHMKAM ) BOSHUKHOBEHMS

Memoouueckue nozpewtnocmu A,,— TIOTPEITHOCTHA, KOTOPHIE CBA3AHBI C
BBIOOPOM METOJIa M3MEPEHHI; 3TO TMOTPEIIHOCTh, 00YCIOBJIECHHAsI HECOBEP-
HIEHCTBOM METOJAa U3MEPEHHUM.

[IpyynMHON WX BO3HUKHOBEHMS SIBJISIETCS HECOBEPIIEHCTBO METO/A U3ME-
peHuil (T.€. SKCIEPUMEHTATOP U3MEPSIET UM BBIHYKJIEH U3MEPATh HE Ty BEIIU-

YUHYy, KOTOpask B MPUHIUIIE JOJKHA OBITh M3MEPEHA, a HEKOTOPYIO JPYTYIO,
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OJIN3KYI0, HO HE PaBHYIO €il, KOTOPYI0 IpPOILIE H3MEPHUTh; DKCIEPUMEHTATOP

JIOJKEH YETKO pa3nuyarh (HaKTUUECKH H3MEPSIEMYI0 UM BEJIWYMHY OT MOJJIe-

Kalllel U3MEPEHUIO U YMETh OLIEHUBATh METOUYECKHE ITOTPEIIHOCTH).
Hucmpymenmanvuvie (annapamypHuvle) NOZPEUHOCMU  UIMEPEHUI

A OOYCIIOBIIEHBl TIOTPEITHOCTSIMU TPUMEHSEMOr0 CpEeJICTBAa HU3MEPEHUSI.

OHu BO3HUKAIOT U3-3a U3HOCA JIeTalle U mpubdopa B LEIOM, HU3IUIIHETO Tpe-
HUS B MEXaHU3Me MPUOOpa, HETOUHOTO HAaHECCHHUS IITPUXOB MPU KaTHOPOBKE.
OTHU NOTPEUTHOCTH MPUHAIICKAT JAHHOMY CPEACTBY M3MEpPEHUM, MOTYT ObITh
OTIPEICIICHBI MPU €r0 UCTIBITAHUSX M 3aHECEHBI B €T0 MAaCIopT.

NHcTpyMeHTanpHasi MOTPENIHOCTh yKa3aHa Ha caMoM Mpubope B BUJC
a0COTIOTHOM MTOTPENTHOCTH WJIM B BUJIC IICHBI ICTICHUS.

Eciu Ha nmpubope He ykazaH KJIacC TOYHOCTH M aOCOJIOTHAs IMOTpell-
HOCTb, TO MHCTPYMEHTAJIbHYIO TMOTPEIIHOCTh MPUHUMAIOT PABHOM TMOJOBUHE
IIEHbI HANMEHBIIIETO JICITICHMUS.

Ilena oenenusa — >T0 YNCIIO €TUHUIL] U3MEPSIEMON BEIMYUHBI, TTPUXO/ISI-
nieecs Ha OJHO JICTICHHUE [IKAbI.

UToOBI ONpeAenuTh MEeHY AEJCHUS IIKAJIbl, HY)KHO TMpeaesl H3MEPCHHS
npubopa pa3aenuTh Ha 00Iee YUCIIO ETCHHUM IKAIIbI.

Buewinue nozpeuwinocmu — 510 OTPEIIHOCTH, CBSI3aHHBIC C OTKIIOHEHHEM He-
CKOJIbKMX BJIMSIFOIIMX HAa U3MEPEHUE BEMMYMH (HAIIpUMEp, TEMIIepaTypa, BIaKHOCTb,
BHEIITHUE YJICKTPOMArHUTHBIE MOJIsI, MEXaHUUECKOE BO3/ICHCTBHUE U T.]1.).

Cyovexkmuenbie nozpeutHocmu A .., — NOTPEIIHOCTH, BO3HUKAIOILIE BCIIECT-

BUE OIIMOKY OrepaTopa (HeBHUMATEIbHOCTh, HEOPEKHOCTD B UI3MEPEHHUSIX).

4. 1o xapakTepy U3MEHEHUS U3MEPAEMOU BEJIMYNHEL.

OTHU NOTPEIIHOCTH MPUCYIIM KaK CPEACTBaM, TaK U METOJaM U3MEPEHHUIA.
PaznuuaroT ux 1no 3aBUCUMOCTH OT CKOPOCTH U3MEHEHHUSI U3MEPSEMOM BEIIMYU-

HBI.
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1) CraTnyecKkue MOrpemIHOCTH — MOTPEIIHOCTH, HE 3aBUCAIIUE OT CKO-
POCTH U3MEHEHHMS U3MEPSIEMON BEIUYHMHBI (U3MEpsieMasi BEIMUYMHA HE MEHAETCS
BO BPEMCHH ).

2) lnHaMH4YeCKHe - 3TO MOTPENIHOCTH, OTCYTCTBYIOIINE MPH CKOPOCTH
U3MEHEHUS U3MEPSIEMON BEJIMYMHBI, OJIM3KON K HYJIIO, U BO3PACTAIOLIUE IIPU €€
OTKJIOHEHHMHU OT HYJI (M3MepsieMasi BEIMUYMHA MEHSIETCS BO BPEMEHH).

5. Ilo yCciioBUSAM, B KOTOPBIX UCIIOJIB3VIOTCI CPEACTBA U3MEPEHMI (110 VC-

JJOBUAM BOSHHKHOBGHI/IH).

OcHnoenasa nozpewinocms — NOTPEIIHOCTD, BO3HUKAIOIIAS TP HOPMAJIb-
HBIX yCIoBHsIX. HopMmasbHBIC yCIIOBHS — OTOBOPEHHBIC B TEXHHYECKOU TOKY-
MeHTaIuu (acropTe) YCIOBUS MOBEPKU WU TPATYUPOBKH CPEACTB U3MEPEHUSI.

HawnGosee THTHYHBIME HOPMATBHBIMH YCIIOBHUSIMU SIBIISTFOTCSI:

. Ttemmeparypa (20 £5)° C;

«  OTHOCHUTEJbHAs BIAKHOCTH (65%15) %;

. armocdepnoe nasienue (100+4) klla unu (750£30) mm pr. CT.;

« HampspKeHWE NUTaHus dyekTpudeckou cetn 220 B £ 2 % ¢ gacroron 50
I

NHorma BMECTO HOMHHAIBHBIX 3HAYCHUW  BIUSIONIMX  BEJIMYUH
yKa3bIBae€TCsl HOpMasibHasi 00JacTh WX 3HaueHuil. Hanpumep, Bnaxxknocts (30 —
80) %.

Jlononnumensvhaa nozpeutHoCmy cpeocme u3mepeHuil — NOrpelrHoCTH,
BO3HHKAIOIINE BCJICJICTBUE OTKIIOHCHUS YCIOBHM JKCILTyaTallid OT HOPMajlb-
HBIX.

Jlst Toro 9TOOBI 3apaHee OIEHUTH MOTPEITHOCTh, KOTOPYIO BHECET JaH-
HOE CPEJICTBO M3MEPEHUSI B KOHKPETHBIN pe3ysbTaT, MOJIb3YIOTCS TaK Ha3bIBae-
MBIMH HOPMUPOBAHHbIMU 3HAYCHUSIMU TIOTPEITHOCTH. Hopmuposannvimu Ha3bI-
BAIOTCS 3HAYEHUS MIOTPEITHOCTH, SIBJISTFOIIUECS npedeibHblMU 0151 OAHHO20 MUNA
CpeJICTBa U3MEPEHUSI.

dakTHYECKUE TOTPENTHOCTH TPUOOPOB MEHBIIIE HOPMHUPOBAHHBIX, OHHU

MOTYT OBITH MOJIOKUTEIBHBIMA HITH OTpUIATCIbHBIMHU, 4 B pCAKUX CIIydadX JaKe
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Omm3ku K Hymro. HOpMUPYIOTCS Kak OCHOBHAs, M TaK W JOIOJHHUTEIbHAS TO-
TPEIIHOCTH.

Jlonyckaemoii 0CHO8HOU nozpeuwtnocmulo (0ONYCKAeMoll noZpeuiHo-
CMbl0) Ha3BIBACTCS MPEIEIBHOE 3HAYCHHE OCHOBHOM TOTPEIIHOCTH.

JlomoTHUTEIbHASI TIOTPEITHOCTh HOPMHUPYETCSI YKa3aHUEM Ko uyuer-
Mo 61usAHUsL OTICIBHBIX BIUSIONIMX BEIUYMH HA U3MEHEHUE TOKa3aHUM MpHU-
oopa. Jlomyckaemasi MOTPEIIHOCTh, a TaKKe KOA(DGUIIMESHTHI BIUSHUS 3aHOCST-
csi B macnopt kaxjoro CU.

6. B 3aBUCUMOCTH OT 3HAYEHUS U3MEPSIEMON BEJINYNHEL.

Tak Kak OCHOBHas MOTPEIIHOCTh CPEACTB U3MEPEHUS HOPMUPYETCS pas-
JUYHBIMUA CIIOCO0aMU, TO OCHOBHOE pa3iinyKe B CIIOCOOax HOPMUPOBaHUS 00Y-
CJIOBJICHO Pa3HbIM COOTHOIIICHUEM aJIUTUBHON U MYJIbTUIIMKATUBHON COCTaB-

JIIIOIIUX B IIOIPCITHOCTAX TCX MJINM MHBIX CH. PaCCMOTpI/IM OCHOBHBLIC CJIy4daHu.

1) MyJIbTHILTHKATHBHAS MOTPelHocTh. [lorpernocts CU umeer myiib-
TUTUTMKATUBHBIN XapakTep, eciiu a0COMIOTHAS MHCTPYMEHTAJIbHAS TTOTPEITHOCTh
BO3PACTAET MPSIMO MPONOPLHOHAIBHO TEKYIIEMY 3HAUYEHUIO X U3MEPSIEMOM Be-
JIUYUHBI, & OTHOCUTEJbHAS MTOTPEIIHOCTh TMOCTOSTHHA MPH JIIOOOM 3HAYEHUH X U
BBIYHCIIICTCS 110 (hopMyTIe:

y=— (2.4)

delicmeum.

KJiacc TOYHOCTH yKa3bIBAaeTCs B BHJIE 3HAUEHHUS 7, , BRIPAXKEHHOTO B HPO-
nentax. OG03HaYaeMoe Ha IIKaJle 3HAUYEHHE KIIacca TOYHOCTH OOBOIUTCS KPY K-
koM. Hampumep, @0603HaqaeT, 4TOo ¥, =1%.

AOCOIIIOTHAsI TOTPEIIHOCTh PE3YNIbTaTa U3MEPEHUSI PACCUUTHIBAETCS 10 PopMy-

Je:

Ay = A, = 713(';0“ (2.5)

2) AjauTBHas norpemHocTb. [lorpemnocts CHU uMeeT aaauTUBHBIN
XapakTep, eciu abCOMI0THAas MHCTpYMEHTalbHass mnorpemHocts CU octaercs

19



IIOCTOSTHHOM BO BCEM JMAIla30HE U3MEPEHUM, T.€. HE 3aBUCUT OT TEKYLIETrO 3Ha-
YEHUSI X U3MEPSEMON BEIMYHMHBI, & OTHOCUTEIbHASI IOTPEITHOCTh 0OPaTHO MPO-
MOPLIMOHAJIBHA 3HAYEHUIO U3MEPSEMON BEJIMYHHBI.

B unensx egumHooOpaszusi mMpeacTaBiICHUS PE3YyJIbTaTOB W MOTPEIIHOCTEN
U3MEpPEHUsI TIOKa3aTelu TOYHOCTH U (POpPMBbI TPEACTABICHUS  PE3YJIbTATOB
U3MEPEHUN CTaHIapTU30BaHbl. CTaHIapTOM YCTAaHOBJIEHO, YTO B YHUCIEHHBIX
MOKAa3aTeNIIX U3MEPEHUH (B TOM YHCJI€ W B TOTPEIIHOCTH) JOJKHO OBITH HE

OoJiee IByX 3HaUYaIIUX IUP.

IIpasuna oxpyenenus pe3yromamos usmepeHuis:

- MOTPEIIHOCTh pe3yJibTaTa M3MEPEHHUS] YKa3bIBACTCS OJHON WIM JBYMS
3HavamuMu nudpamu. JBe 3Havamiye 1upsl 00s3aTeNbHbBI Ul BBIIOJIHEHUS
TOYHBIX U3MEPEHNN;

- pe3yJbTaT U3MEPEHUS OKPYTIISIETCS TaK, YTOObI OH OKaH4YMBAJICS POt
TOTO K€ pa3psjia, YTO U 3HAYCHHUE MOTPEITHOCTH, HAPUMED, MPHU MOTPEITHOCTH
+ 0,06 pesynbrar 12,124 6yner 3anucan kak 12,12, a mpu + 0,5 kak 12,1;

- €CJIM YHMCJIOBOE€ 3HAYCHHE pe3ysibTaTa W3MEPEHUN MpEeCTaBISIETCS
JNECATUYHOU JApOoObI0, OKAaHYMBAIOUIEHCS HYJISIMH, TO HYJIM OTOpAChIBAIOTCA
TOJIBKO JIO TOTO pa3psifa, KOTOPbIA COOTBETCTBYET pa3psiy YUCIOBOrO 3HAYEHHUS
MOTpelHOCTH, Hanpumep: pesyaprar 35,000 mpu 3HAYEHHWH MOTPENIHOCTH =+
0,06 3anuceiBaercs B BuAe 35,00, a mpu + 0,5 B Buge 35,0;

- eciau uudpa crapuiero U3 OTOPACchIBAEMBIX Pa3psAI0B MEHbBIIE S5, TO
ocTaBmmecs MUGPHI YUCIa HE MEHSIOTCS, Hampumep Tpu pesyibrare 8,443
MOCJIe OKPYTJIeHUs 3anucbiBaetcs 8,4;

- ecnu 1dpa cTapiiero u3 0TOpackIBAEMbIX pa3psiioB OOJbINE WU pPaBHA
5, HO 3a HEH CIeAYIOT OTJIMYHBIC OT HYJSl HUQPBI, TO MOCIETHIO OCTABIISIEMYIO
udpy yBEIUYHUBAIOT HA CAMHUILY, HAIPUMEP TIPH COXPAHCHHUH TPEX 3HAYAIIUX
udp uncio 27598 oxpyrisrot g0 27600;

- ecnu oTOpachiBaemasi 1udpa paBHa S5, a cleayromue 3a Hell 1udpbl

HN3BCCTHBI UJIN HYJIH, TO IMOCJICAHIOIO COXPAHACMYIO I_II/I(I)py HC U3MCHAIOT, CCJIIN
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OHa 4YeTHas W YBEJIMYMBAIOT, €CIIM OHAa HEYeTHas, Hampumep 23,5 mpH
COXpaHEHUH JBYX 3HaUaNux nudp okpyrisioT 10 23, a uucio 25,5 — 1o 25;
- OKpyTJeHHE JeNaloT JHUIIb B OKOHYATEIhbHOM OTBETE, a BCE
MIPEIBAPUTEILHBIC BRIYUCICHUS TTPOBOIAT C OJTHUM-/IBYMS JTUIITHUMU 3HAKaMHU.
Taxum o6pazom, hopMyIia 3ammucu pe3yabTaTa H3MEPEHUs UMEET BHI:

X=X, +A U=U, AU (2.6)

Hampumep, nokazanue npudopa pasHo 37,67 MA; BEIYMCICHHOE 3HAYCHUE
abcosoTHOM morpemHocTd £ 0,541 MA; OKpyrjieHHOE 3HaueHHEe aOCOTIOTHOU
norpemrHocT + 0,5 MA; pedynbsTar usmepenuit 1= (37,7 £ 0,5) MA.

[Tonpo6HO 00O3HaueHUsT U TpaBWIA OKPYIJIEHUS TNPEACTABICHbI B

IIPUIIOKEHNH 3.

2.2. Ilpumepot pewrenus 3a0au no meme «Pacuem nozpewtnocmeit cpeocme
usmepenuii. OKpyznenue pe3yiomamos uzmepeHuin)

IIpumep 1. OnpeaenuTb OTHOCUTEIBHYIO MOTPEIIHOCTh H3MEPEHUS Ha-
MPSKEHUS] IEPEMEHHOTO TOKa BOJIBTMETPOM TPH TOJIOKEHUSIX MEPEKITI0UATEIIs
paboThl Ha TOCTOSTHHOM M TEPEMEHHOM TOKaxX, €ClId MPUOOp MOKa3bIBAET B
nepBoM cirydae 128 B, Bo Bropom 120 B npu nanpsixkenuun 127 B.

Pewenue: OtTHOCUTENbHASsT TOTPEUIHOCTh M3MEPEHUsI BBIpaKaeTcs OT-

HOILIEHUEM aOCOJIIOTHOM MOTPEIIHOCTH H3MEPEHUSI A, = x—x, K JCHCTBUTEINb-

AX
HOMY X, WJIM UBMEPECHHOMY X 3HAYCHHUIO: o = — -100%.
X{)

~ 128-127
127

Omeem:6; = 0,8%,8, = 5,5%.

120-127]
o, =—— 71

o -100% ~ 0,8%, 5, -100% =~ 5,5%

IMpumep 2. TemmepaTypa B MAacCISHOM TEpPMOCTAaTe H3MeEpsieTCs 00pas-
I[OBBIM MAJIOYHBIM CTEKJISSHHBIM TEPMOMETPOM M TOBEPSEMBIM IMapOra3oBbIM
tepmomeTrpoM. [lepsoiit mokazan 111 °C, Bropoit 110 °C. Onpenenure UCTUH-

HOE (IEHCTBUTENTBHOE) 3HAUYEHHME TEMIIEPATyphl, MOTPEIIHOCTh IMOBEPSIEMOIO
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npubopa, MOMPAaBKy K €ro IMOKa3aHWsSIM U OIEHUTE OTHOCUTEIBHYIO TIO-
TPEIIHOCTh TEPMOMETPA.

Pewenue: 3a neicTBUTENbHOE 3HaYEHUE MPUHUMAIOT MOKa3aHUs 00pa3Ilo-
BOro npudopa, t.e. Q= 111°C.

[TorpemHocth nmoBepsiemoro npudopa: A,=110 °C - 111 °C=-1 °C.

llonpasxka — 3TO TOTPENIHOCTh HW3MEPEHHUs], B3SATask C OOpaTHBIM 3Ha-
koM: Vi=+1°C.

OTHOCHTENbHAS TOTPEITHOCTh TEPMOMETpA:

110-11
522 1005 - 110-111 .100%=~0,9%
X, 111

Omeem: Q=111°C; A =-1°C; V,=+1°C; &~0,9%.

IMpumep 3. Tlokazanuss yacoB B MoMeHT moBepku 12 4 03 wmun. [ei-
CTBUTEJIbHOE 3HaUeHue BpeMeHu 12 u 00 muH. Onpenenuts aOCOMIOTHYIO U OT-
HOCHUTEJIbHYIO MOTPENTHOCTH YaCOB.

Pewenue: AGcomoTHAsI NOrPEIIHOCTD YacoB: A =x—x,= 3 MuH = 180 c.

OTHOCHUTENbHASI TOTPEITHOCTh YacoB: § = AX -100% = 180c -100 %~0,4%.

X, 43200c

Omeem:A=180 c; 6~04 %.

IIpumep 4. Onpenenuth NPUBEIECHHYIO MOTPEMIHOCTD aMIEPMETPA, ECIH
€ro JAuamna3oH U3MepeHud or -5 A not+5 A, 3HaueHue MoBepsEMOW OTMETKH
IIKaJbl paBHO3 A, a JEHCTBUTEIHLHOE 3HAUYCHHE M3MEpsSEeMO BEIMYMHBI —2,98
A.

Pewenue: Tlpu onpeneneHun TPUBEICHHOW IOTPEIIHOCTH HEOOXOAMMO
HalTU HOPMUpYIOIEee 3HaYeHHUE (B JAaHHOM ClIydae OHO PaBHO CyMMe MOAyJien
npenenos u3mepenus): X, = [—5A4|+ 54 = 104.

Torna npuBeaeHHAs MOTPEITHOCTh aMIIepMeTpa:

v = 210006 = % -100% ~ 0,2% .

XN

Omeem: v=0,2% .
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IIpumep 5. [lokazaHnus BoiabTMETpPA C Iuana3oHoM usmepenuit ot 0 B 1o
150 B pasuwt 51,5 B. [Toka3anus oOpa3ioBoro BOJIBTMETPA, BKIFOUEHHOTO Ta-
pamnensHO ¢ niepBbIM — 50,0 B. OnpenenuTs OTHOCUTENBHYIO U MPUBEICHHYIO
MOTPEUIHOCTH Pad0YEro BOIbTMETPA.

Pewenue: OtHOCUTEIBbHAS IMOTPCUIHOCTD pa60qer0 BOJIBTMCTpPA:

5= DX 0005 — BL5 =500
X, 50,0

-100% ~3%

HpI/IBC,Z[eHHaSI IMOTPCUIHOCTD pa6oqero BOJIBTMCTpPA:

v = 210006 = 222B 5008 006 <106
150B

N
XN — HOpMHUpYIOLIIEE 3HAUCHUE, B HAILIEM CITyyae 3TO BEpXHUI Mpenen us-
MEpEHH.
Omeem:d = 3%; y=1 % .
IIpumep 6. Ilonp3ysch mpaBUIaMU OKPYTJICHHH [0 IENBIX, 3AMUIIATE
pe3ynbTaThl CIEAYIOMNX H3MEPEHUN:

Jlano: 3478,4 wm; Pewenue:3478 m;
Jlano:4578,6 m; Pewenue: 4579 m;
Jlano: 5674,54 m; Pewenue: 5675 wm;
Jlano:1234,50 mm; Pewenue: 1234 mm;
Jlano:43210,500 c; Pewenue:. 43210 c;
Jlano:8765,50 kr; Pewenue: 8766 xr;
Jlano:232,5 mm; Pewenue: 232 Mm;

Ipumep 7. llonb3ysce NpaBuiaMu OKPYIJICHUS 3alUIIUTE IPABUIBHO

pe3ynbTaT U3MEPEHUS
Jlano: 237,46+0,13 mMm. Pewenue: 237,5+0,1 mm.
Jlaro:359623+307 c. Pewenue: (359,6+0,3)10%c.
Jlano:123357+678 A/m. Pewenue: 123400700 A/m.

Jlano:123357+678 B. Pewenue: 123,4+0.7 kB.
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Jlar0:0,00283+0,00034 kr. Pewenue: (2,8+0,3)107 kr.
ano: 1,045+0,000003 c. Pewenue: 1,045000+0,000003 c.
Jlarno: 0,000000047+0,0000000098 m. Pewenue: 50£10 HM.
Jano: 67.89-10'7i49,3-10'8 A. Pewenue: 6,8+0,5 MKA.
Jlano: 589+0,69 H. Pewenue: 589,0+0,7 H.

IIpumep 8.OnpenenuTs LeHy IEJICHUST aMIIEpMETpa, UMEIOIIEro Ha IIKaje

Na nenennit = 150, u npeaen uamepenuit I, = 3A.

|
Pewenue: llena nenenus onpenensercs U3 COOTHOIeHus: C, = -,
nA

rae C,— LieHa JIEJICHUs aMIIEpMETPa;
| — mpeen u3MepeHus MKaibl aMIepMeTpa;
N, — KOJIMYECTBO JICJICHUMN IIKaJIbl aMIIEPMETPA.

CrnepnoBarenbHo, C, = % =0,024

Omeem: C,=0,2A.

2.3. 3a0auu onsa camocmoamenbHo2o peuwieHus no meme «Pacuem
nozpewinocmeii cpeocme uzmepenuil. OKkpyznenue pe3yibmamos uzmepeHuiiy

1. UzmepsieTcst MomHOCTh Tpex(da3HOro Toka AByMsl BaTTMmerpamu. Ka-
KOBa HauOOJIbLIas MOIPEUIHOCTh U3MEPEHHUS, €ClIi CTPEIKa MepBOro BaTTMETpa
nokasbiBaeT 120 aeneHnii M MOTPENTHOCTh 3Toro mpubopa He Oonee 0,5%, a
CTpeJKa BTOPOro BaTTMETpa MmokasbiBaeT 40 neneHui U MOrpemHocTh npubopa
1%.

2. OnpenenuTb OTHOCUTEIBHYIO M MPHUBEIECHHYI) MOTPEIIHOCTH BOJBT-
MeTpa, €CIM €ro Auana3oH usMepeHuir ot —12 B mo +12 B, 3HaueHwue mno-
BepsieMOM OTMETKH HIKajbl paBHO 8 B. JleiicTBuTENbHOE 3HAUECHUE U3MEPSIEMOI

BeJmuyuHbI 7,97 B.
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3. OmpenenuTe CyMMapHO€ CONPOTHBJICHHE JBYX IOCIIEIOBATELHO CO-
eIMHEHHBIX 00pa3loOBhIX KaTymiek compotuBieHus mpu Ri;= (10 £ 0,05) Owm;
Ry=(1£0,02) Om.

4. Onpenenute abCONIOTHYIO TOTPEIIHOCTh U3MEPEHHSI TOCTOSIHHOTO TOKa
aMIIePMETPOM, €CJIM OH B IIEMHU C 00pa3OBBIM CONpOTUBIEHHEM 5 OM mokaszai
TOK 5 A, a nipu 3ameHe npudopa 0Opa3OBBIM AMIIEPMETPOM JIJIsl ITOTYUEHUS TEX
K€ MTOKA3aHUM NPUILIOCh YMEHBIINTh HaNpsDKeHne Ha 1 B.

5. OnpenenuTs NOTPEIIHOCTh MPU U3MEPEHUH TOKa aMIIEPMETPOM Kiiacca
TOYHOCTH 1,5, ecnmi HOMUHAIBHBIA TOK ammepMmerpa 30A, a moka3aHue aMm-
nepMmerpa 15A.

6. Iloka3anus BoibTMETpa ¢ JauamnazoHoMm usMmepenuit or 0 B 1o 200 B
paBHbl 140 B. OOpa3LoBbiii BOJIBTMETP, BKIIOUEHHBIA MapaljIesIbHO, MTOKA3bIBa-
et 143 B. Onpenenute OTHOCHUTENBHYIO W MPUBEACHHYIO IOTPEIIHOCTH pa-
004ero BOJIBTMETPA.

7. Halinennoe 3HaueHue toka 1= 26A, a ero JIeHCTBUTENLHOC 3HAYCHHE
I = 25A. Onpenenuth abCONIOTHYIO U OTHOCUTENBHYIO MOIPEIIHOCTh U3MEpe-
HUSL.

8. Ilpu moBepke KOHIIEBOW Mephl JIMHBI pa3Mepa 20 MM TOJTY4YEHO
snauenue 20,0005 wmm. OnpenenuTs aOCONIOTHYIO W OTHOCHTEIBHYIO TO-
I'PELIHOCTH.

9. Ilokazanue BoibTMETpa C AuanazoHoMm u3mepenuii ot 0 qo 200 B pas-
HO 161,5 B. Tloka3zanne 00pa3ioBOro BOJBTMETPA, MOJKIIOYCHHOTO Tapall-
nenpbHO paBHO 160 B. Onpenenute OTHOCUTENBHYIO U IPUBEACHHYIO IIO-
I'PEIIHOCTH pabOYero BOJbTMETPA.

10. M3mepenue HampspKeHHs B LEMU MPOU3BOAST OOpa3LiOBBIM U MOBE-
psieMmbIM BosibTMETpaMu. [lepBriil mokaszan Hanpsikenue 46 B, Bropoii 47 B. On-
penenauTe MOTrPeIIHOCTh MOBEPSIEMOTo MPUOOpa U MOMPaBKY K €ro MOKa3aHUsSIM.

11. KakoBa OTHOCHUTENbHAsI TOTPEIIHOCTh W3MEPEHHS] HANpPsHKEHHS Ie-

PEMCHHOI'O TOKa JJICKTPOMArHUTHBIM BOJBTMCTPOM IIPHU IIOJIOKCHHH IICPC-
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KIIFoUaTessi poja paboThl HAa TOCTOSHHOM TOKE, €CIM MPUOOp TOKAa3bIBAET
128 B npu Hanpsikenuun 127 B.

12. BoapTMeTp wuMeer abOcomoTHYr0 mnorpemtHocts A= £0,1B, wu3-3a
BIIMSIHUSL TEMIIEpaTypbl MMEETCs JAOMOJIHUTENbHas mnorpemHocts D = 0,06 B.
Onpenenure CyMMapHYIO MOTPEIIHOCTb.

13. Pesynprar m3mepenus Toka 49,9 A, a ero JeWCTBUTEILHOE 3HaUe-
Hue [=50,0 A. OmpenenuTh OTHOCHUTENBHYIO MOTPEUTHOCTh U3MEPEHHS U TIO-
MpaBKy, KOTOPYIO CJIENYyEeT BBECTU B pPe3yIbTaT U3MEPEHUSI.

14. MeToioM CpaBHEHUS OMPEIEIICHbl TOKa3aHUsl 00Pa3loBOro0 BOJIbTMET-
pa 2 B u nosepsemoro BoapT™MeTpa 1,95 B. Onpenenutsh aOCONMIOTHYIO CUCTE-
MAaTHYECKYI0 MOTPEUIHOCTh U MOMPABKY I MOBEPSEMOro CPEeACTBAa HU3MeEpe-
HUSL, €CJIM CITydaiiHasi COCTABIISAIONIAs TOIPEIIHOCTH PaBHA HYJIIO.

15. Hanummure OKpyIJIEHHbIE A0 LENbIX CIEAYIOIIHUE pe3yJIbTaThl U3Me-
penuii: 1234,50 mm; 8765,50 xr; 43210,500 c.

16. TTonw3ysch MpaBUIaMU OKPYTJICHHH, 3aITUIINTE PE3yIbTaT H3MEPEHUH
13,7645 m, 324,5 m, 2753,1 M, COXpaHHMB TPH 3HAYAIIUX ITUDPHI.

17. Oxkpyriutre B COOTBETCTBUU C TpPaBWIAMH OKPYTJCHUS CIICIYIOIINE
gyucia: 148935 u 535, 3455 (mo 5 3mawamumx 1udp); 1234,50; 8765,50 kl'm;
43210,500 c (mo nienmoro); 6783,6; 5499,7; 12,34501 (mo 4 3Havyammx mudp).

18. PesynbraT wm3Mepenus compotuBieHus 17,1 Om, morpemHocTs pe-
syapTara £0,005 Owm. 3anumure pe3yapTaT H3MEPEHUS COMPOTUBIICHUS,
MOJIb3YSACHh MPABUIIAMU OKPYTJICHUH.

19. Pesynbrar m3mepenus maenenus 1,0600 Ila, morpemHOCTs pe3ynbTa-
ta wu3Mepenuss A=0,001 [Ta. 3anummre pe3yabTar H3MEPEHUS JIaBJICHMUS,
MOJIB3YSCh MPaBUIAMU OKPYTJICHUI.

20. Omnpenenuth IIEHY JCNCHHUS BOJBTMETPA, HMMEIONIETO Ha IIKaje
Ng nenenuit = 100, u npenen usmepenuit Uy, = 150 B.

21. OnpenenuTh LIEHY JAeJeHUS BATTMETPa, UMEIOIIETO Ny, JCJICHUM IIKaJIbl =

30, u ipeaensl u3MepeHuit no ToKy I, =2,5A u Hanpspkenuto Uy, =150 B.
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I'nmasa 3. HopMupoBaHue morpemHocTeil CpecTB H3MepPEeHuil.

Kaaccbl TOuHOCTH Ccpeacrs 1/13MepeHm‘/'1

3.1. Teopemuueckue ceedenun no meme «Hopmuposanue nozpewinocmeii
cpeocme uzmepenui. Knaccot mounocmu cpedcme uzmepenuiin

Hopmuposanue nocpewinocmeii cpeocmes usmepenuil.

Ji1st Toro 4yToOBI 3apaHee OLICHUTh MOTPEITHOCTh, KOTOPYIO BHECET JIaHHOE
CPEACTBO U3MEPEHUS B KOHKPETHBIN PE3yJIbTaT, MOJIb3YIOTCS TaK Ha3bIBAEMbBIMU
HOPMUPOBAHHbIMY 3HAYEHUSMH NOTPEIIHOCTU. Hopmuposannvimu Ha3bIBAIOTCS
3HAUEHUS TMOTPEIIHOCTH, SBISIOIIUECS HpedelbHbIMU 0 OAHHO20 MUna Cpe-
CTBa U3MEPEHUSI.

dakTUYecKue MOrpeurHoCTH MPUOOPOB MEHbIIIE HOPMUPOBAHHBIX, OHH MO-
I'YT OBITh MOJIOKUTEITBHBIMHU WJIM OTPUIATEIIBHBIMU, & B PEIIKHX CIydasx Jaxe
Om3ku K Hynr0. HopMupyroTcsi Kak OCHOBHAsl, M TaK U JIOMOJIHUTENIbHAS T10-
IPEIIHOCTH.

MakcuMainbHasi OCHOBHAsl MOTPEIIHOCTh U3MEPUTEIBHOIO Mpubopa, Mnpu
KOTOPOM OH JIONYCKAaE€TC K MPUMEHEHHIO, Ha3bIBACTCS IpelesioM 0IyCKae-
MOl OCHOBHOM MOTPENIHOCTH - 3TO UHTEPBAJ, B KOTOPOM HAXOAUTCS 3HAUEHUE
OCHOBHOM MOTPEIIHOCTH CPEJCTBA U3MEPEHHUS.

[Ipenenbr gonmycKkaemMblx 3HAYCHUH OCHOBHOM M JOIOJHUTEIBHOM IMOrPEI-
HOCTH BbIpaxaroT B (opMe MPUBEACHHBIX, OTHOCUTEIbHBIX UM a0COJIFOTHBIX
MOTPENTHOCTEN. ITO 3aBUCUT OT XapaKTEpa U3MEHEHHUS MOTPEIIHOCTEN CPEJICTB
VM3MEpPEHUH B Mpejenax Auara3zoHa U3MEPEHUH, a TaKkKe OT YCIOBUM MPUMEHE-
HUS U HA3HAYCHUS CPEJICTBA U3MEPECHUSI.

B ciyyae mpeBbllIeHUsS YCTAHOBIIEHHOTO Mpenesia CPEJICTBO M3MEPEHUI
OCTAETCsl HEMPUTOAHBIM K IPUMEHEHUIO.

Hanpumep, npenen nomnyckaeMon NMPUBEICHHON MOIPEIIHOCTA aMIIEpMET-
pa knacca 1,0 paBen £1% oT BepxXHero npenesia U3BMEPEHUM, T. €. IPU BEPXHEM
npenene uamepenui 10 A mpenen aomyckaeMod NMPUBEICHHON MOTPEUIHOCTH
coctaBut 0,1%.
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Jlanee paccMoTpuM (hOPMBI aHATTUTUIECKOTO BBIPAKEHUSI U CIIOCOOBI HOP-
MHPOBAHHUS MIPEJEIIOB JIOIMYCKAEMbIX OCHOBHOM M JOMOJHUTEIBHON MOTPEIIHO-
ctu CU.

Ilpeodenvt O0onyckaemoit abconOmHoOU OMHOCUMETbHOU NOZPEULHO-
Ccmu BBIPAXXAIOTCS B €IMHULIAX U3MEPSIEMOM BEIUYUHBI UM YCIOBHO B JICJICHU-
ax mkansl CU, onpeaensieMoil B BUAE:
AX=ta (3.1)

WITH
AX = +(a+bx) = +a + bx (3.2)

IZl€ a¥ b - MONOXUTENbHBIE YUCHA; X - 3HAYEHUE U3MEPSIEMON BEJINYUHBI.
®opmyia (3.1) onuceIBaeT YUCTO AIMUTHUBHYIO MOTPENIHOCTE (puc. 3.1,
@), Ha pucyHKe 3.1, 6 — MyJbTHILUTUKATHBHAS TIOTPEIIHOCTD, a opmyia (3.2) —

CYMMY aJJIMTUBHON M MYyJIbTUIUIMKATUBHON TorperHocTei (puc. 3.1, ).

tiad (A

2 Iéu] A lﬁMl

a) 6) B)

v

Puc. 3.1. AnautuBHas (a), MyIbTUIITHKATUBHAS (0) 1 cymmapHasi (B)

MOTPEIIHOCTH B a0COTIOTHOM U OTHOCUTENBLHOU (popmax.

Ilpeodenvt 0onyckaemoit omHoOCUMENbHOU OCHOBHOU NOZPEUIHOCHU OTl-
penensitoTcs o ¢popmylie (BripaxaroTcs B %):

5 = 2X 10006 = 2100
X X

:iq’
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T7Ie (- OTBJICYECHHOE IMOJIOKUTEIHHOE YUCIIO U €CII AX Ompeaensercs mo ¢Gop-

myite (3.1); ecnmm o dhopmyre (3.2), To

5={c+d[ 1ﬂ (33)

rae X, — Oonpluid (0 MOJYNIO) U3 MPEAEIOB U3MEPEHUI i 3aIaHHOTO JHa-

Xk
X

[1a30Ha CPEeJCTB u3MepeHun, c=(b+d), d = ﬁ, Ax ormpezensercs no popmyne
XK
(3.2).

Ilpeoenvt donyckaemoit 0cHOBHOI npusedeHHoU nozpeutnocmu, %,

ornpezensieTcs no gopmyre:

=2 10006 = +p (3.4)

XN
rae Ax - Ipenesnbl AOMycKaeMol aOCONIOTHOM MOTPEIIHOCTH, ONpeesie-
MbIe 110 Gopmyiaam (3.1) u (3.2), p - OTBICUECHHOE MOJIOKUTEIBHOE YHCIIO.
['padrueckn mpenenapl OCHOBHOM JTOMycKaeMoil aOCOJIIOTHOM M OTHOCHU-

TEJILHOM MOTPEIIHOCTEN MpeICTaBIeHbl Ha pUCYyHKax 3.2, au 3.2, 0.

A A A
1O ) )~
/
+a ,// +a
0 Sy = 0
RN VI 123 45
-a o -a
TN ~_
\\
Amax= ta Amax= £ bX Apax= * (@ + bx)

Puc. 3.2, a. Ilpenensr nonyckaemoit abCOMIOTHON MOTPEUTHOCTH.
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/ Ve
a a
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Puc. 3.2, 6. Ilpenensl qomyckaeMoil OTHOCHTEIBHOM MOTPELTHOCTH.

Knaccvr mounocmu npubopos. Obo3nauerue K1acco8 mouHOCmu cpeocmes
usmMepeHuu.

JIJst CpeICTB U3MEPEHHMA, UCTIOJIB3YEeMBIX B TTOBCETHEBHOMN MPAKTHKE, MPHU-
HSTO JIeJIEHUE TI0 TOYHOCTU Ha KIIACCHI.

Knacc mounocmu cpedcme usmepernuii — 370 0000IIEHHAS XapaKTEPUCTHUKA
JTAHHOTO THUIIA CPEICTB M3MEPEHMM, KaK MPaBUIIO, OTpa)karoiias ypOBEHb X
TOYHOCTH, BBIpaXKaeMas IpeaeslaMH JOMYCKaeMbIX OCHOBHOW W JIOTIOJTHUTEIb-
HOM TIOTPEIIHOCTEH, a TakKe IAPYTMMHU XapaKTePUCTUKaMH, BIUSIONIMMU Ha
TOYHOCTb.

Kracc To9HOCTH JaeT BO3MOXKHOCTh CYJIUTh O TOM, B KaKWX TIpeneiax Ha-
XOJIUTCA TMOTPEIIHOCTh CPEACTB UBMEPEHUN OHOTO THIA, HO HE SIBJISIETCS HETO-
CPEIICTBEHHBIM TIOKA3aTeNIeM TOYHOCTH W3MEPEHHM, BBITIOJHAEMBIX C TTIOMOIIBIO
KKI0TO U3 3TUX cpeacTB. OHM yAOOHBI I CPAaBHUTEIIBHON OIICHKH KadyecTBa
CH, ux BeIOOpa, MEXTyHApOAHOM TOproBiu. Y cranasmuBatorcs mo 'OCT 8.401
— 80 «I"CH. Kinaccel TOUHOCTH cpeACcTB u3Mepenuil. Oo1ue moyioxeHus». B co-
OTBETCTBUH C KOTOPBIM ISl 0003HAYCHHS KJIACCOB TOYHOCTH JOITYCKACTCS TIPH-
MeHeHMe ciexyrommx umcer: 1-10" 1,5-10"; 2-10"; 2,5-10"; 4-10"; 5-10%
6:10", tmen=0,-1, -2, uT.n

Knaccer TouHoctn KOHKpeTHBIX TUnoB CH ycTaHaBIMBAIOTCS CTaHIapTa-

MU, COJIEpKAIUMH TEXHUYECKHE TPEOOBAHMSI K CPEICTBAM H3MEPEHUH.
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CHU ¢ nByms uium 6ojee nuana3zoHaMHu H3MEPEHUN OJTHOM U TOi ke pusnue-
CKOM BEIMYMHBI JOIYyCKAETCS MPUCBauBaTh JBa WM Oojee Kiacca TOYHOCTH.
CH, npenHa3HaueHHBIM JIJIsi U3MEPEHUS JIBYX WM OoJiee GU3MUECKUX BEIMYMH,
JIOIIyCKAeTCs PUCBAUBATh PA3JIMYHbBIEC KJIACCHI TOYHOCTHU IS KaXKIOU U3MEpsie-
MOU BEJIMUMHBI (HarpuMmep, HU(PpoBoil BOJILTMETP — OMMETP UMEET JBa Kjacca
TOYHOCTH).

C nenbto orpannyenuss HomeHknarypsl CU no tounoctu aiis CU koHKpeT-
HOT'O THIIA YCTaHABIUBAIOT OTPAHUYEHHOE YUCIIO KIACCOB TOYHOCTH.

Kiaccel TouHoCcTH 1TU(DPOBBIX U3MEPUTEIBHBIX MPUOOPOB CO BCTPOCHHBIMU
BBIYUCIUTEILHBIMU YCTPOUCTBAMU J1JIsI 00paOOTKHU Pe3yJIbTaTOB MU3MEPEHUN yC-
TaHaBIIMBAIOT 0€3 yueTa pekuMa 00paboTKH.

[IpucBanBaeTcs Kiacc Mo pe3yiabTaraM MPUEMOYHBIX UCIBITAHUN U MOXKET
MOHMXKATHCS MO PE3yJIbTaTaM OBEPKH.

OCHOBOI JJIs1 IPUCBOEHUS U3MEPUTEIBHBIM MPUOOpPAM TOTO WM HHOTO
KJIacca TOYHOCTHU SABJIAETCS JOIMyCKaeMash OCHOBHASI MOTPEIIHOCTh U CIOCO0 ee
BbIpaxkeHus. [lpenensl nomyckaeMoil OCHOBHOM MOTPENIHOCTH BBIPAXKAIOT B
dbopme NpUBEICHHOM, OTHOCUTEJIBHOW MM a0COIFOTHOM norpemHoctei. dopma
3aBUCUT OT XapaKTepa U3MEHEHUs NOTPEUIHOCTEN B MpeJiesiax Juana3oHa u3Me-
PEHH, a TaKXKe OT YCJIOBHMM INPUMEHCHUS U HA3HAYEHUSI CPEACTB MU3MEPEHHU
KOHKPETHOTO BHUJIA.

Metponornyeckue XapakTepUCTUKH, OMPEAEISIEMbIE KJIACCOM TOYHOCTH,
HOPMHUPYIOTCS CIEAYIOIIUM 00pa3oM:

- B (hopme npusedeHHbIX nocpeutHocmeli — €Ciii TPAHULbI MOIPELTHOCTEN MOXK-
HO TOJIYYUTh NMPAKTUUYECKA HEM3MEHHBIMU B TIpeeax Iuana3oHa u3MEpeHu;

- B hopme omHOCUmMENbHBIX NO2peuHOCmeli — €CIU YKa3aHHbIE TPAHULIBI HEJIb3S
1oJjiaratb NOCTOSIHHBIMU;

- B ghopme abconrommuwix nocpewHocmel (T.€. B €IUHHUIIAX U3MEPSAEMON BEIUYU-
HbI WK B aesieHusx mkaibsl CU) — eciiv morpentHocTs pe3yibTaTOB U3MEPEHHUIM
B JIaHHOUM 00JIaCTH M3MEPEHHI MPUHSTO BBIPAXKATh B SUHUIIAX U3MEPSIEMON Be-

JJUYUHBI UJIW B ACJTICHUAX IIKAJIBI. HaHpI/IMep, AJIs1 MEP MacCChl UJIX JJIMHBI.
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JlommyckaeTcst OyKBEHHOE MIIM YHCJIOBOE 0003HAUEHNE KJIACCOB TOYHOCTH.
st CU mpenensl TomycKaeMoil OCHOBHOM TOTPENTHOCTH, KOTOPBIE BBIpa-
XKaroT B popMe MPUBEACHHON WM OTHOCHTEIHHOU MOTPEITHOCTH ((, P), KIaCChl
TOYHOCTH 0003HAYAIOT YUCIAaMHU, PAaBHBIMU 3TUM MpenaesiaMm B %o.
UToOB! OTIMYNTH OTHOCHTEIHHYIO MOTPEIIHOCTh OT NMpuBeAcHHON, Ha CU ee
00BOIAT @ T. €. O,= +1,5%.

HOI[ 0003HAaYECHHEM KJjacca TOYHOCTH IIO HpHBCHGHHOﬁ IMOTPCIIHOCTHU

0.5
cTaBiIT Vv ,T.e.y = x 0,5%, u 3anuceiBaloT 06€3 3HaKa V | ecin Xy BBIPQXCHO B

CIMHMIIAX BEJINYHNHBL.
Eciu Ki1acc TOYHOCTH OIMpPEAENIIeTCs M0 OTHOCHUTEIBHOM MOrpemHocTy (C,
d), To OHM pa3AeAIOTCs Kocoi yepToi «/» (¢/d):
§ = [0,02 + 0,01( % )] %, (3.5)

to Ki1acc Tounoctu 0,02/0,01.

Krnacc ToyHocT no abCOMIOTHON NMOTPEIIHOCTA 0003HAYAETCS] PUMCKUMHU
nudpaMu UM JIATUHCKUMU OyKBaMH B 3aBUCHUMOCTHU OT MPEEIOB 3HAYEHUH 1O0-
I'PEIHOCTH.

OO6o3HaueHre Kiacca TOYHOCTH Ha CPEACTBaX H3MEPEHHMI JaeT Hemo-
CPEICTBEHHOE YKa3aHUE Ha Mpejen AOMYCKaeMOW MOorpemHocTy. Tak, npu us-
MEpPEHHH MaHOMETpUUECKUM TepMomeTpoMm co mkainoit 0...150 °C (Xy= 150°C)
KJlacca TOYHOCTU 2,5 OCHOBHAas a0CONIOTHAs MOrPELIHOCTh Ha JIF0OOM OTMETKe
IIKaJIbl TEPMOMETPA HE MIPEBBIIIAET IO MOLYJIIO:

A, =+2,5X, /100 =+(2,5-150)/100 =3,75.
[IpaBuna nocTpoeHus U npuMepsl 0003HAYEHUS KIIACCOB TOYHOCTH MPUBE-

neHsl B Ta0auie 3.1.
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Tabmuma 3.1 — [Ipumepsr 0603HAYEHUS KITACCOB TOYHOCTH

B JOKYMCHTAIIMKU U HA CPCACTBAX I/I3MCpCHI/II71

[Tpenensr O06o3HaueHue Kiacca
®dopma BeIpaxke- N
JIOTTyCKaeMOi
MaremaTuyeckoe TOYHOCTH
HHA
MOTPEITHOCTH,
BBIPAKCHHE
B JIOKYMEH- Ha CPEJICTBE
MOTPEIIHOCTH %
Talun U3MEPCHHUS
Ax =X, =+a Kiacc
AOcomoTHas | uian - TOYHOCTH M
Ax = X3 = % (a+ 6x) M
Omnpenensiercst rpaguKoM Knace
WY TaOJIMLEN
OTHOocHUTEeNbHAS - TOYHOCTH C
C
y = A/ X,100%,
€CJIM HOPMUPYIOLIEE Kunacc
3HaYE€HHE BBIPAXKEHO B
p y==x1,5 TOYHOCTH 15
eAMHUIIAX U3MEPSIeMOM
15
BEJIMYNHEI
IIpuBeneHHas
y = A/ Xy, ecnu HopMU- Krace
pyroliee 3HaYeHHe Ipu- 0
y=%x0,5 TOYHOCTH \/’5
HSTO PaBHBIM JIJIHE ITKa-
JIBI I €€ YaCTH 0,5
0 = 4/x 100%==+q
Kiacc Tou-
OTHOCHTENBHAS 0==%0,5
Hoctu 0,5
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0= A/x 100% =
* [c + d (X = D]

Xk- Oobuii (1o Moy-

Kiacc Tou-
JIF0) U3 TIPE/ICIIOB U3Me- ¢=0,02 HOCTH 0,02/0,01
pEHUIL; d=0,01
0,02/0,01

C, d -1ooKuTENBHBIE

yucaa, C =b +d;

d:a/|Xk|.

3.2. Ilpumepwl peurenusn 3a0au no meme «Hopmupoeanue nozpewinocmeit
cpeocme uzmepenuii. Knaccot mounocmu cpeocme usmepenuiiy
IIpumep 1. [Io npuBeIEHHOW MOTPEINIHOCTH OMNPENEIUTh KJIacC TOYHO-
CTH MWJUIMAMIIEPMETPa, KOTOPhIA HeoOXoauM Juist u3Mepenus toka ot 0,1 MA

10 0,5 MA (oTHOcUTENbHAS! TOTPEIIHOCTh U3MEPEHUS HE JOJDKHA MPEBBIIIATH

1%).

o A
Pewenue: I3 popmyiibl OTHOCUTENBHOU MOTPEUIHOCTH: & = — -100%,
X

o-x 101 _ 16014

BBIUUCIIUM a0COJIIOTHYIO: A = =
100% 100

(x - u3MepeHHOe 3HaYCHHE TOKA, KOTOpPOe OepeM B Hayalsie IIKaJIbl, TaK KaK B

HadaJIC MKaJbl OTHOCUTCIIbHAA ITOTPCIHIHOCTh U3MECPCHUA 6OJ'IBI_HC).

A-100% 0,00LmA
Onpezennm Kiace TO4HOCTH: 7~ ¢~ = 05,4 100% =0,2%

Omeem: kjacc TOUHOCTH Muuamnepmerpa 0,2.

IMpumep 2. Otcuer no mkaie mpubopa ¢ paBHOMEPHOMN IIKAJION U C TIpe-
nenamu u3mepenniit or 0 B no 50 B paBen 25 B. Ouenuth mnpenensl a0-
MyCKaeMo# aOCOIIOTHON MOTPENTHOCTH ATOTr0 OTCUéTa JJisi MPUOOPOB ClEeaYIO-
X KiaaccoB TouHoctH: a) 0,02/0,01; 6) 0,5; B) @

Pewenue: N3 ycnoBus 3agaun  x = 25;x,, =50B;¢ =0,02;d = 0,01
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. A
a) U3 ¢dbopMynbl OTHOCHUTENBHON MOTPEIIHOCTH: & = —-100%

X ' BBIYUCIIAM
0-x _ Xy
a0COJIIOTHYIO IIOTPEUIHOCTD: A= 100% > TA€ 0= {c * d( X _1ﬂ :

_lo02+0,01(508/258 -1)pe-258 _ | -

CnenosarenbHo, ~ 100% =0,00758
A-100% y-xy 05%-50B
0) y=—-— = No— = = 0,258
)7 x, - CIE/OBATENBHO =~ 10006 100%
. 0% -

B) &= 2.100% 0x L% 28 _ o475

X ' CICOBATEIBHO ~ — 100%  100%

Omeem: a) A=0,0075 B; 6) A=0,25 B; B) A=0,37 B.

3.3. 3a0auu 011 camocmoamenbHo20 peuieHus no meme
«Hopmuposanue nozpewtnocmeii cpeocme uzmepeHuil.
Knaccot mounocmu cpeocme usmepenui)

1. HaliTu OTHOCUTENbHYIO MOTPEIIHOCTh BOJIBTMETpa Kiacca TouHoctu 1,0
¢ nquana3zonoM uaMmepenuit ot 0 10120 B, B Touke mkansi40 B.

2. HaliTh OTHOCHUTENBHYIO TMOTPEIIHOCTh BOJBTMETPA KIACCATOYHO-
ctul,0 ¢ quanazonom n3mepenuii ot 0 10150 B, B Touke mkansi50 B.

3. Umerotcst Tpu BOBTMETpA: Kilacca TOYyHOCTH 1,0 ¢ HOMUHAIBHBIM Ha-
npsokenueM 300 B, kiaccal,S va 250 B u knacca 2,5 Hal50 B. Onpenenuts,
Kakol H3 BOJBTMETPOB 0OECTIEUUT OOJIBIIYI0 TOYHOCTh MU3MEPEHUS Hamps-
s)kenusi130 B.

4. OnpenenuTe OTHOCUTEIBHYIO MOTPENTHOCTh U3MEPEHUsI B HavaJle IIKa-
ae1 (ma30 nenenwin) ania npubopa kiacca 0,5, umeromiero mkary Ha 100 gerne-
HUU.

5. IIpu u3mepeHun HapsKEHHUs] UMITYJIbCHBIM BOJIbTMETpoM B4-14, kiac-
ca Tounoctu 2/0,2, ¢ BepXHUM Juana3oHoM u3mepeHus 220 B, ero mokazaHus
oputn paBHbI100 B. Omnpenenute OTHOCUTENBHYIO MOTPEIIHOCTh BOJIBTMETPA.

6. IIpu noBepke ammnepmeTpa ¢ IPeaesioM U3MepeHud 5 A B TOUKax IIKa-

ael: 1;2; 3; 4; u 5 A nonydeHsl clieayrolire nokazanus 00pa3ioBoro npudopa:
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0,95; 2,06; 3,05; 4,07; u4,95 A. Onpenenuts aOCOJIIOTHBIE, OTHOCUTEIbHBIE U
MIPUBEACHHBIC TIOTPEITHOCTH B KKIOW TOYKE MTKAJBI M KJIACC TOYHOCTH aMIIep-

MeTpa.

7. YKka3aTellb OTCUETHOTO YCTPOHCTBA OMMETpPA KJIAcca TOYHOCTH o Cy-
HIECTBEHHO HEpaBHOMEpHOM mikanou mimHor 100 MM nokassiBaeT100 Om. Yemy
PaBHO MU3MEPSAEMOE COTPOTUBIICHUE?

8. Ilpu u3mepeHun HampspKeHHsT BOJIBTMETpoM kimacca TouHoctu(,5/0,1 ¢
BEpXHUM JHana3oHoM u3Mmepenui 250 B ero mokazanus Owuul25 B. Ompe-
JIETTUTE OTHOCUTEIBHYIO MOTPEIIHOCTh BOJIBTMETPA.

9. AMmnepmetp Kkiacca ToUHOCTH 1,5, uMmeer nuara3on uzmepeHuit or 0 B
1m0 250 A. Omnpenenuth JOMYyCKaeMyl0 aOCONIOTHYI0 M OTHOCHUTEIBHYIO MO-
TPEIIHOCTH, €CIIA CTpEJIKa aMIlepMeTpa OCTAaHOBUJIACH HA JEJICHHM IIKaJIbl
npoTuB mUPpsI7S A.

10. Vxkazareinb OTCUETHOTO YCTPOWCTBAa aMIIEpBOJIBTMETpa Kiacca TOY-
Hoctu 0,02/0,01 co mkanoi ot -50 B 10 +50 B, mokaseiBaetr — 25 A. Yemy pas-
Ha u3MepsieMas cuia Toka?

11. B uenb ¢ mocieaoBaTelbHbIM BKIIOUeHHEM corpoTusiieHus 100 Om u
ucroynuka ¢ DIC 10 B u BHyTpeHHUM comnpoTuBieHreM 2 OM BKIIOUHIIA
amriepMetp, comnportusieHue koroporo 0,5 Om. OnpenenuTs mNOKa3aHUE
aMIIEpMETPa, BBIUUCIUTh OTHOCHUTEIBHYIO MOrPEIIHOCTh, OOYCIOBICHHYIO
OTJIMYMEM COMPOTHUBIICHUS aMIIEpMETPa OT HYJIS.

12. OueHWTh OTHOCHTEIBHBIC TOTPEITHOCTA HW3MEPCHUU HaIPSKCHUS,
BBITIOJTHSIEMBIX B HOPMAJIbHBIX YCIIOBUSIX, BOJIBTMETPOM C KOHEUHBIM 3HAYEHUEM
mkanel 100 B, ecniu knacc Tounoctu npubopa pased 0,5, a mokazanust mpudopa
30 Bu 90 B.

13. OcHoOBHas IpUBEJEHHAS MMOTPEITHOCTh aMIIepMETpa ¢ MaKCHMaIbHBIM
OTKJIOHeHHueM cTpenku 5 A, paBHa  0,5%. OueHuTh aOCOJNIOTHYIO U
OTHOCHUTEJIbHYIO TOTPEIIHOCTA U3MEPEHUsI, €CJIM MoKa3aHue mpudopa paBHo 1

A, a4 HYyJICBAaA OTMCTKA HAXOJUTCA HAa KparO IIKaJIbI.
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14. MeronoM cpaBHEHHUSI OIpeAeNeHbl TOKa3aHUs  00pa3IOBOTrO
BOoJTbTMETpA 2 B 1 moBepsiemoro BosibT™MeTpa 1,95 B. Onpenenuts abCOMOTHYIO
CUCTEMATUYECKYIO0 IOIPEIIHOCTh M MOINPaBKy Uil IOBEPSIEMOrO CpEICTBA
WU3MEPEHUS, €CIIU CIydaHas COCTABIIAIOIIAS TOIPEIIHOCTH PaBHA HYJIIO.

15. Manometp tuna MT-1 ¢ nnanazonom uzmepenus ot 0 Kre/cM? o 160
Kre/cM?, Kmacc TO4HOCTHI,5, WCIOIB3YeTcss Ul KOHTPOJIS IMOCTOSHHOTO
maBrenns 120 xrc/cm’. OnpenenuTs aOCOMIOTHYIO U OTHOCHUTEIBHYIO
IIOTPEUIHOCTA MaHOMETPA.

16. Ompenenuts mNOpeAenbl  WHCTPYMEHTAIBHBIX  a0CONIOTHOM M
OTHOCHUTENIBHOM TMOrPEIIHOCTEN H3MepeHus: HanpspkeHus U=8,6 B, ecin
U3MEPEHHs MPOBOJMUIUCH MAarHUTO3JIEKTPUUYECKUM BOJBTMETPOM C HYJIEM B
CepeArHE KAJIbI, KJIACCOM TOYHOCTH 2,5 U MpeesaMu U3MEpPEeHus oT - 25 B 1o
+25 B.

17.  OmnpepenuTh mnpeAesibl HUHCTPYMEHTAJIbHBIX  A0OCOJMIOTHOW U
OTHOCHUTENIBHOM MOTPEMIHOCTEN M3MepeHus Toka | = 67 MA, ecnu u3mepeHus
IIPOBOJMIIMCH MAarHUTOZJIEKTPUYECKHUM MUJUIMAMIIEPMETPOM C HYJIEM B Hayaie

HIKAJIBI, KJ1accoM TOYHOCTH 1.0 u penenom nsmepenns 100 MA.
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I'nmaBa 4. O0padoTka pe3yabTATOB NPSMBIX MHOTOKPATHBIX M3MepeHHuil

4.1.Teopemuueckue ceedenusn no meme «Qopabomka pe3yibmamos nPAMbIX
MHO2OKPAMHBIX U3MEPEHUTL)

JI71s1 OBBIILIEHUSI TOYHOCTU U3MEPEHUI MPOBOJSAT U3MEPEHUS] MHOTOKPAT-
HBIMH HAOJTFOICHUSMU, YUCJIO KOTOPHIX JOHKHO OBITH OOJIBINE W PABHO TPEM.
[Topsinok 00pabOTKK pe3yabTaTOB MPSIMBIX MHOTOKPATHBIX M3MEPEHUMN U OIEH-
ku ux norpemHocrerd pernamentupyet I'OCT. [Ipu cratuctuyeckoit 06paboTke
PE3yNbTaTOB HAOIOICHNU BBITIOJHSIOT OTCPaIiu:

- WCKJIFOYAIOT U3BECTHBIE CUCTEMATHYECKUE MOTPEIIHOCTH U3 PE3YJIbTATOB
HaOJIFOICHUM

- BBIYUCIISIIOT CpefHee apu(PMEeTHUEeCKOe MCIIPABICHHBIX PE3yJIbTaTOB Ha-
OJII0ICHUI, TPUHUMAEMOE 32 PE3yJIbTaT U3MEPEHUS,

- HAxXOJST OIIEHKY CPEIHEr0o KBaJpaTUYECKOTO OTKIOHEHHUs pe3ysibTara
U3MEPEHUS;

- YCTaHaBJIMBAIOT JIOBEPUTEIIbHBIC TPAHUIIBI CIYYalHON MOTPEIIHOCTU pe-
3yibTaTa U3MEpeHus (IPU ATOM MPOBEPSIOT THIOTE3y O TOM, YTO PE3yJIbTaThI
HaAOJIOICHUI MPUHAJIEKAT HOPMAITBHOMY PACTIPEICIICHUIO);

- UCKJIIOYAIOT U3 psJia HaOMI0AeHUHN TpyOble MOTPEITHOCTH.

PaccMmoTpum 3TH onieparuu noapooHee.

Hcknrouenue cucmemamuueckou nO2peutHoCmu.

Ha nmanHom sTame 3a mpenesibl HEUCKIIOUEHHOW CHUCTEMATHYECKOM IO-

IPEITHOCTH TMPUHUMAIOT TpeneNbl HauOoJblield aOCOIIOTHON TMOTPEITHOCTH

Xy Y

npudopa, KOTOPbIC HAXOAT U3 POPMYIIBL: A =
100%

Onpeodenenue cpeoHez2o apu@dmemuyeckoeo 3HAYeHUs. UBMEPAEMOL BeluyU-
Hol?
Cpennee apuMeTHUECKOE X W3 MOJYYCHHBIX MPU U3MEPCHUH OTIACITBHBIX

CIMHUYHBIX HAOIO/IEHUI BRIYUCIISIIOT 0 (popmyIie:
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x=1%x, (4.1)

N5
I7Ie X,— Pe3yJIbTaT HAOIIOJEHUS; 1 — YKUCIIO €IMHUYHBIX HaOII0ICHUH.

Ecam Bo Bcex pe3ynpTarax COIEPIKUTCS IMOCTOSIHHAST CHUCTEMAaTHYECKas
MOTPEIIHOCTD, TOMYCKAEeTCS UCKIII0YATh €€ MOCJE BBIUUCICHUS CPETHETO apu (-
METHUYECKOT'0 HEUCIIPABJICHHBIX PE3YJIbTATOB HAOIIOJCHUM.

®opmyna 4.1 nenecoobpazHa Npyu HEIHAUUTEIIHLHOM KOJUYECTBE PE3yJib-
TaTOB HAOMIOJEHUH, N > 3, €CIIU K€ UX KOJUYECTBO 3HAYUTEIHHO OOJIbIIIE, TO UC-
MOJIB3YIOT JIPYTOM CIOCO0.

Buviuucnenue mamemamuueckoeo oxcuoanus.
[IycTh mpOU3BENCHO 7 UCHBITAHWUN, B KOTOPBIX CllydanWHas BeIWYUHA X

IpUHSTA M; pa3 3HAYCHUE X;, M, pa3 3HAYCHHUE X,,M, pa3 3HAYCHUE X, , IPHU-

yeM My +m, +...+ M, =n. Toraa cpeaHee 3HaYeHNUE CIy4alHON BEINYUHBl X

OINPEIENNUTCS KaK CpeaHee apu(PMeTHIEeCKOe 3TUX 3HAYEHUU:
n

X =

(4.2)

500041

m m m
=Xy L Xy 2+ X (4.3)
n n n

x|

OTMGTI/IM, 9TO OTHOLICHHE M i/n €CTh YaCTOCTbh IIOSIBJICHUS 3HAUuCHUS X

AN

(craTucTHYECKas BEPOATHOCTh) M, ODO3HAYMB KaX/I0€ U3 HUX 4epe3 P., MOiy-

UM

AN N AN

n N
X:x1p1+x2 P, +...+ Xy pkzgjxi P; (4.4)
Wuaye 3Ty hopMyy MOKHO MEPENUcaTh CAEAYIOMNUM 00pa3oMm:
n
M(X):zl:xi P (4.5)

rae M(X) - maTtemaTuuecKoe OXKUIaHue.
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Mamemamuueckoe odxcudanue — 3TO CpeHEe 3HAYCHHUE TUCKPETHOU CITy-
YallHOM BEJIMYUHBI, ITOJYYEHHOE CYMMHUPOBAHUEM IPOU3BEINECHUN BCEX €€ BO3-
MO>KHBIX 3HaYEHUH Ha UX BEPOSTHOCTH.

CpenHee apu(hMETHICCKOE 3HAUCHHE X Oy/IeT IPHOTHKATHCS K MATEMATH-

geckoMy oxkuganmio M(X) ¢ yBenmueHMeM YmCia MCIIBITAHMI B CEpHH, T. €.
X — M (X), mpun — oo,

MareMaTnyeckoe OKHJIaHUE — 3TO TaKas BEIMYMHA, OKOJIO KOTOPOH KO-
7e0neTcs cpejHee 3HaUeHHUE CIy4ailHOW BEJIMUYMHBI, HalIEHHOE 711 KaXKI0u ce-
pUU UCHBITAaHUN. B TO k€ BpeMsl MATEMAaTUYECKOE OKUIAHUE U CPEIHEE 3HAYE-
HUE CIIy4alHYyI0 BEJIMYUHY XapaKTEPU3YIOT HE ITOJTHOCTBIO.

Buiuucnenue cpeonee keaopamuuecko2o OmKIOHEHUs. pe3yabmama usmepeHus?

Cpennee KBaJipaTHdecKoe OTKIOHEHHE S pe3yibTaTa €IMHUYHOr0 HabIIo-

ACHU, B34ATOI'O U3 COBOKYITHOCTH TaKHX HBMGPGHHﬁ, BBIYHUCJIAIOT I1O (IJOpMYHGZ

(4.6)

CpenHee KBaapaTndeckoe OTKIOHEHHE S(X) pe3yibTaTa U3MEPEHUS SBIISI-

eTcsl mapamMeTpoM (PYHKIHUH pactpeesieHus: U MOJACUUTHIBAETCS 0 popMyIie:

, (4.7)

rIe X - I-u pe3yiabTaT HaOMIOACHUS; X - cpefHee apu(MeTHIECKOe HUCIIPaBIICH-
HBIX PE3yJbTATOB HAOIIOACHUMN (WIIM PE3YyIbTAaT U3MEPEHHUS); 1 — YUCIIO HAOJIO-
JICHUH.

N3 popmyin (4.6) u (4.7) cnexyer, 9TO TOUHOCTh CpeTHETO apupmMeTnye-
CKOTO 3HAUEHHUs M3MEPAEMOii BEIMUMHBI B +/N a3 BbIIIIE TOYHOCTH EIMHMIHOTO

HAOJIIOJICHUS.
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Onpeodenenue 008epumenbHbIX epaHuy U 008epUMENbHO20 UHMEPBALAd pe3yilb-
mama uzmepenus.
JloBepuTenbHbIe TpaHUILl € (6€3 ydeTa 3HaKa) CIy4yalHON MOTPEIIHOCTH
HU3MEPEHUS JJIA Pe3yJIbTaTOB HEOONBIIOro yuciaa HabmoaeHuit (3<n<20), npu-

HaJUIeKAIUX HOPMAIbHOMY paclpeeleHUI0, HaXOoIaT 1o popmyie:

£=1,5(X), (4.8)
rae t, — koaddunuent CrproneHTa.

Koa¢punueHT t, B 3aBUCUMOCTH OT JOBEPUTEIBHON BepoaTHOCTH P 1 umc-

Jla pe3yibTaTOB HAOIIOICHUH 7 HaXosT 1o Tabsmuiie 4.1.

Tabmuma 4.1

3HaueHne kK03 UIKEHTa t, U1 JOBEPUTEIbHBIX TPAHUII

Yucno pe3ynb- JloBepuTenbHas Yucno JloBepuTenbHast

TaToOB BEpOSITHOCTh P PE3yIBTAaTOB BEpOSITHOCTh P
Habmogenun | 0,9 0,95 | 0,99 HaOJIIOIeHUI 0,9 0,95 0,99

n-1 n-1

2 2,92 | 4,30 | 9,92 12 1,78 | 2,28 3,06
3 2,35 | 3,18 | 5,84 14 1,76 | 2,15 2,98
4 2,13 | 2,78 | 4,60 16 1,75 | 2,12 2,92
3) 2,02 | 2,57 | 4,03 18 1,73 | 2,10 2,88
6 1,94 | 248 | 3,71 20 1,72 | 2,09 2,85
7 1,90 | 2,37 | 3,50 22 1,72 | 2,07 2,82
8 1,86 | 2,31 | 3,36 25 1,71 | 2,06 2,79
9 1,83 | 2,26 | 3,25 30 1,70 | 2,04 2,75
10 1,81 | 2,23 | 3,17 0 1,65 | 1,96 2,58

OKOHYATETHHO TOJTYYEHHBIH PE3YIbTAT H3MEPEHHS 3aMKMCHIBAIOT B BUJIE:
x=X+g(n,P). (4.9)
JloBepuTeNbHAS BEPOSITHOCTh — 9TO BEPOSTHOCTh, C KOTOPOH TOBEPHUTEIb-

HBIN HHTCPBAJ BKIIIOYACT HCTUHHOC 3HAYCHUC HSMCpHCMOﬁ BCJINYUHBI.
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3HadeHNE TOBEPUTEIHHOM BEPOITHOCTH OOBIYHO MPUHUMAIOT paBHBIM 0,95
u 0,99 (mns mccregoBaTeNbCKUX IENIeH W MPU OTBETCTBEHHBIX J1A00PATOPHBIX
HU3MEPEHUI); BO BCEX OCTAIBHBIX CIydasX, €CJIM HET CHEIHUATIbHBIX OTOBOPOK
pekomenayercs Beioupats 0,9 u 0,95.

[Ipy TOBTOPHBIX U3MEPEHUSAX OJIHOTO M TOTO K€ pa3Mepa MOTYT OBITh IO-
Jy4eHBl Pa3UYHbIC 3HAYEHUSA. DTO OOBACHSIETCS JCHCTBHEM CIyYalHBIX I10-
TPEeIHOCTel. DTO ACHCTBHE OIEHUBAETCA BEPOSTHOCTHBIM Paz0pPOCOM PE3Yib-
TaTOB MHOTOKPATHBIX U3MEPEHUN B BUJIE JOBEPUTEILHOTO UHTEPBAJIA.

JloBepUTEIBHBIM HMHTEpPBaA MPEACTaBIsCT COOON WMHTEpBAJ 3HAUCHUM, B
npeaenabl KOTOPOro BXOJUT M3MEPEHHBIN pa3Mep C JIOBEPUTEIbHOU BEPOATHO-
CTBI0. DTO MHTEPBAJ, KOTOPBIN BKIIFOYAET B Ce0s C 3aJJaHHOU CTEIEHBIO JTOCTO-
BEPHOCTH UCTUHHOE 3HAYEHHUE U3MEPAEMOMN BEIWYNHbBL. J|OBEpUTENBHBIA UHTEP-

BaJI onpeaesieTcs 1Mo hopmylie:

X- < X1, (4.10)

(A

A)
t —==<X
" n
rAe N— Y9KCII0 U3MEPEHUN;

X — cpenHee apupMETHIECKOE 3HAUCHUE Pe3yibTaTa H3MEPEHU;

S— CKO pesynbpTaTa U3MEpeHUM:

Zn:(xi - )_()2
_1/i=l

n-—1

S

(4.11)

t,— xooddunment CTprofEHTA I TOBEPUTENBHON BEpPOATHOCTH P.

Bvluucnenue oucnepcuu.

Jlucniepcuio MOKHO OTPEIEIHUTh 1Mo (hopmyTie:
n
D(X)= ;[xi ~M(X)Fp. (412

B T0 e BpeMs Takasg XapaKTepUCTHUKA HE UMEET MIUPOKOTO pacHpoCTpaHe-
HUS U3-3a TOr0, YTO UMEET Pa3MEpPHOCTh KBaJpara CIy4yallHOW BEJTMYUHBI, a MO-

TOMY HC O4C€T ’)KeJlaeMOM HarJIssJHOCTH. 3HAYNTEIHLHO qame MCIIOJb3YCTCA CpCa-
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HCKBAAPATUICCKOC OTKIIOHCHHUC CquaﬁHOﬁ BCJIMYMHBI, paABHOC 3HAYCHHUIO KOP-

Hs KBAJIPAaTHOI'O U3 TUCIICPCHUU.

o(X)=4/D(X). (4.13)

DTa XapaKTepUCTUKA MUMEET Pa3MepPHOCTh, COBMAAAIONIYI0O C pa3MepHO-
CTBIO CTy4yallHOUM BEJIMYMHBI, U SIBJSETCS O0Jee HATJIsTHOM.

CpenHee KBaJpaTHYeCKOE OTKJIOHEHHE S pe3ylbTaTa €AMHUYHOTO Ha-
OJIFOICHMSI, B3SITOTO M3 COBOKYMHOCTH TaKHUX M3MEPECHHM, BBIUYUCISIOT MO (Pop-
MmyJe 12

CpenHee KBaJpaTHYECKOE OTKIIOHCHHE S(X) pe3ysibTaTa M3MEPEHUsS SBJIS-
eTcsi mapaMeTrpoM (YHKIMHM pacTlpefereHus] U MOJCYUTHhIBaeTCs Mo (opmyie
4.7).

HUcknouenue uz psaoa Habao0enuil 2pyovlx nocpeuHocmell.

['pyOble MOrpenHoCTH U MPOMaxyu BO3HUKAIOT M3-32 HEHCIPABHOCTEU H3-
MEPHUTEIBHBIX TPHOOPOB, OMIMOOK OIepaTopa, a TakKe MPU KPaTKOBPEMEHHBIX
PE3KMX M3MEHEHMSAX YCIIOBUM NTPOBEAEHUS U3MEpPEHUI. Pe3ynbraTel n3aMepeHun,
coJiepKaliue rpyobie MOTPEUTHOCTH U MPOMaXH, OTOPACHIBAIOTCS.

Jns uckimroueHus U3 psiga HaOMoAeHUN rpyObIX MOrPEIIHOCTeN pa3pado-
TaH psan kputepues (Paiita, Pomanosckoro, UpBuna, [Tupcona, Konmaroposa u
np.). Haubonee mpocTthiM, HO TPyOBIM MPUEMOM SIBIISIETCS OTOpAchIBaHUE Pe-
3yJIbTaTOB HAOIMIOJEHUHN, COACpKAIIUX MOTPENTHOCTH, TNpeBbImaromue +33S.
OTUM KpUTEpPHEM MOKHO TIOJIb30BaThCs MpU uucie HaOmoaeHuit n>20. Ilpu
MajioM 00beMe JaHHBIX N OH cJ1a00 OTCEUBAET OLIMOKU U3MEPECHUI.

bosnee TouHo npoBepuTh omMOKy HabmoaeHu npu <20 MOKHO MO KpHU-
tepusiMm B (kputepuro Pomanosckoro corjiacHo 'OCT 11.002—73) u 4 (kpu-
teputo Mpeuna). s TOro 4T00B IPUHATH WU HCKIIOYUTH HanOOJIee OTKIIO-

HAIOIMIUECS OT OCTAJIBHBIX PE3YJILTATOB Ha6J]}O)1€HI/I$I, HaxoasaT OTHOIICHUC:

X o — X X — X
U, =—"=—= W u,_, =—-"m1 (4.14)
S S
rae S — cpemHee KBaIpaTHUECKOE OTKIOHCHHE Pe3ysibTaTra HaOIIOICHHS 10

dopmyte (4.7).
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Pe3ynbrar cpaBHHMBAIOT C BEIMYMHON f, B3ATOH W3 TaOmuimel (4.2) mis

JAHHOT'O YKCJIa HAOJIOICHHH 7 ¥ PUHATOTO YPOBHS 3HaYUMoCcTH ¢ (e =1—P).

Ecmu u,, >4 WM, TO COMHUTEIbHBIA pe3yibTaT HAOIIOJECHUN CIeIyeT

CUUTaThb FPY6I)IM H CIro Hag10 OT6pOCI/ITB. 3aTeM BHOBb BBIUHCIISIOT X U S.

TaOmnuma 4.2.

[IpenenpHble 3HaUYCHUS B 111 UCKIIOUEHUSI TPYOBIX MOTPEIIHOCTEH
Yucno IIpenenbuble 3Haue- | Yucio [Ipenenbuble 3HaUE-
Habo1e- Hus B pu ypoBHE Habmroe- Hus P npu ypoBHe
HUIH N 3HAYUMOCTH 0. HUI N 3HAYUMOCTH O

0,1 0,05 |0,025 0,1 0,05 |0,025

3 1,15 | 1,15 1,15 |10 2,03 [218 |229
4 142 | 146 |1,48 |12 2,13 229 |241
5 160 |167 (1,72 |14 221 237 |250
6 1,73 |182 |1,89 |16 2,28 | 2,44 |258
7 1,83 | 194 |2,02 |18 2,34 250 |2,66
8 191 203 213 |20 2,38 256 |2,71
9 198 |211 |221 |- - - -

[Tpu n>20 mpenenbHO nOMyCcTUMOE 3Ha4YeHue 1 onpenensercs mo Gopmy-

J¢e:

tr =tp2-v1-1/n,

rne tp;, — KBaHTWIb HOPMUPOBaHHOW (PyHKIMM Jlannaca A 10BEpUTENb-
HOU BeposiTHOCTH P.
IIpoBepsiemoe 3HaueHHE X; ABIISIETCS IPOMAXOM, €CJIU BBIIIOJIHAETCS HEpa-
BEHCTBO Upa>tr, M €ro HaJlo OTOPOCHUTS.
Craructukoi kpurepus [Inpcona XZ SIBJIIFOTCSL Pa3HOCTHU SMIIMPUYECKON U
TEOPETUUECKON a0COMIOTHBIX 4acTOT. [lopsiiok MpoBEpKU TMIOTE3bI O KpUTE-

puto [Iupcona XZZ
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1. CtpouTcsi THCTOTpaMMa TIO HUCTIPABIEHHBIM IKCIIEPUMEHTATBHBIM JTaH-
HBIM. B KaXIpIii U3 WHTEPBAIOB TUCTOTPAMMBI JJOJDKHO BXOJIUTHh HE MEHEE IISITH
JAHHBIX. B MPOTHBHOM ciTydae Takoi HHTEPBa OOBEAUHACTCS C COCCTHHM.

2. PaccunrtniBarorcs:

- CpCaHEC apI/I(i)MCTI/I‘{eCKOG 3HA4YCHHUC!:

T'aC Xj— 3HA4YCHUC 1-TO pe3yiibTaTta HSMGPGHHﬁ; n —49uciio H3MepeHHﬁ;

cpeanee kBaaparudeckoe otkiaoHeHue (CKO):

3. Beruncnsiercss BEposITHOCTH Pj TIOMAIaHUs pe3yiibTaTa H3MEpPEHUH B Ka-
KB U3 UHTEPBAJIOB TUCTOTPAMMBI [Xk-1; Xk] TP HOPMAJILHOM 3aKOHE pacipe-
neneHusi, ucnoibiys Gyukiuto Jlammaca O(t):

Pi=D[(X,i- X )/S] - P[(X,i- X )/S],
7€ Xyi, Xyi — BEPXHSIS U HWDKHSIS TPAHHUIIBI I-TO MHTEpBaJIa,;
O(**) — TabnuyHble 3HaueHus] pyHKIMM Jlamnaca npencTaBieHbl B

PUIOKEHUU 4.

2
2 J ( m;—n- p.) .
4, BpraucisieTcs mokasaTesb pa3HOCTH YacTOT Y = Z :
i=1 n- P.
I

5. [IpoBepsieTcsl  BBHITOJHEHHE HEPABEHCTBA ¥ <)o , TTI€ Yo - TAOMNUHOE
3HAYCHHE y° [l YPOBHS 3HAYMMOCTH O M YHC/IA CTereHeil cBoGomp! (r-3) mo
TaGnuie pacnpeenenns x> (mpuaoxkenne 5). Eciu HepaBeHCTBO HE BBIMOTHS-
€TCsl, TO TUIOTE3y O HOPMAJIBbHOCTH 3MIIMPUYECKOTO PACIPEIEIEHUS OTBEPraroT.
[Ipu >TOM BEpOSTHOCTH, C KOTOPOM IMIUPHUUECKOE pacIpeiesieHue COOTBETCT-
BYET HOPMaJIbHOMY TEOPETUYECKOMY PACHPENEIECHUI0, MOKHO OIPEAEIHUTH IO

kpurepuro Konmoroposa-CmupHoBa.
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bonee nmoapoObHOE HCKIIOYEHUE TPYOBIX MOIPEIIHOCTEN OyeM paccMaTpu-
BaTh Ha MIpUMEpaxX PEIICHU 3a1a4.

Onpedenenue 8eposmuocmu NONAOAHUsL pe3yTbmama UsmepeHull 8 3a-
OaHHblil unmepsan?

B Merposioruu B Xo0Jie€ NpOBEACHUS U3MEPEHHUI OCHOBHOE BHUMAHUE Y/lE-
JISIeTCSL 3aKOHOMEPHOCTSIM T€X CIy4YalHBIX SBJICHHM, KOTOpPhIE 001a/1al0T OTHO-
CUTEIIbHOM YCTOMYMBOCTHIO HEKOTOPBIX CBOMCTB B UX MACCOBOM IMPOSBICHUH.

[Tpu GoJBIIIOM YHKCIIE UCTIBITAHUN, MPOU3BOJUMBIX B OJIMHAKOBBIX YCIOBU-
X, OOHAPY>KMUBAIOTCS BIIOJHE YCTONYHMBBIE 3aKOHOMEPHOCTH, UTO SIBJIIETCA OC-
HOBOM NIIPU NPUMEHEHUH METOJOB TEOPUHM BEPOATHOCTEM M MaTeMaTUYECKOU
CTaTUCTHKHU K 00pabOTKe MacCOBBIX HAOIIOJCHUM.

CrnydaiiHasi BeJIMYMHA B TEOPUHU BEPOSTHOCTEHN ONMPENENAECTCA 3aKOHOM ee
pacnpedeieHus. ITOT 3aKOH YCTAHABIIMBAET CBSI3b MEXKIY BO3MOXKHBIMH 3Haye-
HUSIMU CITy4YaillHOW BEJIMYUHBI U COOTBETCTBYIOIIMMU 3TUM 3HAUYECHHSM BEPOST-
HOCTSIM X TOSIBJICHUS.

CymectByeT ABe (OpMbl ONUCAHMS 3aKOHA PACHpPEIENICHUS CIIy4alHON
BEITUYUHBI —oughgepenyuanvuas u unmeepaivras. B MeTpororu B OCHOBHOM
ucnonb3yercs nuddepenunansHas GopMa — 3aKOH pACTIPEAEICHUS NIOMHOCMU
geposimuocmeti CIIy4alHOW BEJIMYUHBI.

Huddepenyuanvuoiii 3axkon pacnpedenenus XapaKTepU3YeTCs NIOMHO-

cmblo pacnpeoenenus eeposmuocmet f(X)cayuaitHol BeananHbl x. BeposTHOCTH
P nonaganus ciay4aliHOM BEJIMYMHBI B MHTEPBAIl OT X1JI0X; IIPU 3TOM 334a€TCs

bopmyIioi:

P{x, <x>x,}= T f (x)dx (4.15)

X1

['padmyecku 3Ta BEpOSITHOCTh MPEACTABIAECT COOOM OTHOIIEHHE IUIONIA-
v o kpuBoi f(X) B mHTEpBaie OT X1J10 XK OOIIEH IUIOIIAAH, OTPAaHUICHHOM
BCE KpUBOM pacnpeaeneHus. Kak mpaBuio, Mmiomanb MoJ BCe KpUBOM pac-
NpeAeeHus BEpOSTHOCTEH HOPMUPYIOT Ha enuHUIy (pucyHok 4.1).B nannom

Clydae TMPEACTABICHO PACHPEICIICHUE HENPEePbléHON CIIYYalHOW BEJIUYMUHBI.
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KpoMe HUX CYIIECTBYIOT U OUCKPEemHble CIyYalHbIE BEIUYMHBI, PUHUMAIO-
1IUe psijl ONPEIEICHHBIX 3HAYE€HHUM, KOTOPBIE MOKHO IIPOHYMEPOBATb.

A

p(X)

X X2 X
Puc.4.l1. BepOfITHOCTB ImonagaHus OTACIIbHOI'O 3HAYCHHUSA B SaﬂaHHBIﬁ HHTCPBAJ 110 INIOTHO-

CTHU paclpCaciIiCHUuA BEPOATHOCTHU

OCHOBHOE CBOMCTBO IIJIOTHOCTH BCPOATHOCTHU COCTOUT B TOM, UTO

[ 109dx=1 (4.16)

HHmeepaJleblzZ 3AKOH pacnpe@eﬂeHuﬂ CJZVUCZIZHOMV eeiuvurbl IIPCACTABIIA-

et coboii pynkimio F(X), onpenensemyro Gopmyioit

F(X) = jf(x)dx (4.17)

F(x)

v

X1 X2 X

Puc.4.2. BeposTHOCTH TIONIajaHKsl OTAEIBHOTO 3HAYE€HUS B 33JaHHBIA HHTEPBAJ 110
(byHKUINU pacnpeeseHns BEpOSITHOCTH
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Ha npaktuke mist onvcanus CBOMCTB CIy4allHOM BEJIMYMHBI UCIIOJIB3YIOT
pa3IMYHBIE YUCI08blE XAPAKMEPUCMUKY pacnpedeneHuil, K KOTOPbIM OTHOCSATCS
MOMeHmMbl CIyYalHBIX BEJIMYUH: HAYAIbHblE U YEeHMpPAlbHble, KOTOpPBIE Npe.-
CTaBJISIIOT COOON HEKOTOpbIe cpednue 3nauenus. IIpu 3TOM eciu ycpenHsaoTCes
BEJIMYUHBI, OTCUUTHIBAEMBIE OT HayajJa KOOPAMHAT, TO MOMEHTBHI Ha3bIBAIOTCS
HAYalbHbIMU, @ €CIIU OT UEHTPA PACIPENCIICHUS — TO YEHMPALbHLIMU.

Hauanvnoiii momenm K-20 nopsioka onpenensiercst opmysiou:
m, = .[x"f(x)dx (4.18)

HaunOonplnii npakTHYeCKUii MHTEpEC MPECTaBISET HaYaIbHbIA MOMEHT
NEPBOrO NOPSAIKA - MamemMamuieckoe OXCUOanue CryYauHoU GeauyunsbiM,
(k=1):

m, = Txf (x)dx (4.19)

[leHTpanbHBIA MOMEHT BTOPOTO MOPsAKA Ha3bIiBaeTcs ducnepcueti D ciy-

YaliHOU BEIUYMHBI M XapaKTEPU3YET paccesHue OTICIbHBIX €€ 3HaYEHUIA:
+00
D= j(x —m, )’ f(x)dx (4.20)

Ha mpakTuke gaie UCTIONB3yeTCs cpeoHee K8aopamuieckoe OmKiOHeHUue
o (CKO) cny4aitHO# BenuunHbI, onpeaeisemoe hopmydoi (4.13).

Takum 00pa3oMm, IMOCIENOBATEILHOCTh OOPaOOTKH PE3yIbTATOB MPSIMbBIX
MHOTOKPATHBIX U3MEPEHUN COCTOUT U3 CIICIYIONTUX dTaIlOB:

1. OnpeneneHnue TOYEYHBIX OIEHOK 3aKOHA paclpeeleHUs] pe3yiIbTaToB
WU3MEPEHUN.

2.0mpenencHre 3aK0Ha paclpee/ICHUs PE3yIbTaTOB U3MEPCHUIN WU CITy-
YaWHBIX MOTPEIIHOCTEM.

3. OueHka 3aK0oHa pacrpeiesICHUs M0 CTATUCTUYECKUM KPUTEPHUSIM.

4. OnpeneneHre TOBEPUTEIbHBIX TPAHUI] CITyYaifHOM MOTPEITHOCTH.

5. OnpeneneHune rpaHull HEUCKIIOYEHHOW CUCTEMATUYECKOM MOTPEITHOCTH

pe3yibTaTa U3MepEHUs.
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6. Onpenenenue JOBEPUTENbHBIX TPAHUI] MOTPEUTHOCTH Pe3yabTaTa U3Me-
peHus.

7.3anuck pe3ysibTata U3MEPEHHUS.

4.2. Ilpumeput pewrenus 3a0ayu no meme «Qopadbomka pe3yibmamos nNPAMbIX
MHO20KPAMHBIX UMEDPEHUID)

IIpumep 1. [Ipu u3MepeHun HaNpsHKEHUS UCTOYHHUKA MUTAHUS MOTYYCHBI
cienytomue pesyiabratel, B: 9,78; 9,65; 9,83; 9,69; 9,74; 9,80; 9,68: 9,71; 9,81.
Haiitu pe3ynbTar v MOTrpenIHOCTh U3MEPEHUST HANIPSHKEHUS U 3amucaTh B CTaH-
JnapTHOU dopme, €CIM CUCTEMAaTHYeCKas MOTPEITHOCTh OTCYTCTBYET, a Clydai-
Has pacrpe/esieHa o0 HOpMaJIbHOMY 3aKOHY.

Pewenue:

HaﬁIIGM CpCOHCC apI/I(i)MGTH‘IGCKOG U IIpUMCM CIro 3a PE3yJIbTaT U3MCPC-

HUSL: X = Zx. 9,7433B

i=1

2. Onpenenmnm CKO norpemHocTy pe3yaprata U3MEpEHHUs:

\/n(n 1)Z(x. x)? = 0,0215B

Omeem: x = 9,7433B, S, = 0,0215B.

Ipumep 2. [Ipu u3MepeHnn aKTUBHOTO CONPOTHUBJIEHUS PE3UCTOPA OBbLIU
IIPOU3BEACHBI JECATh PABHOTOUYHBIX U3MEPEHUH, PE3yJIbTaThl KOTOPBIX IpUBE-
neHbl B Tabnune. OneHuTe aObCOMIOTHYI0 M OTHOCUTENbHYIO MOTPEIIHOCTH U

3aMUIINTE PE3YyJIbTAT M3MEPEHHs ISl JOBEPUTEIbHBIX BepositHocTed 0,95 u

0,99.

Pesynbrar nsmepenuii, Om

1 2 3 4 5 6 7 8 9 10

953,6 |953,7 [953,9 |9535 |[953,7 |953,7 |[9535 |953,8 |954,0 |953,9

Pewenue. Hatinem cpennee apudmernyeckoe 3HaueHue 1Mo Gopmylie:
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R ER R :i-9537,73
n= 10
i R, R.—R (R, — R)?
1 953,6 —0,13 0,0169
2 953,7 —0,03 0,0009
3 953,9 0,17 0,0289
4 953,5 —0,23 0,0529
5 953,7 —0,03 0,0009
6 953,7 —0,03 0,0009
7 953,5 —0,23 0,0529
8 953,8 0,07 0,0049
9 954,0 0,27 0,0729
10 953,9 0,17 0,0289
Z 9537,3 0,261

Breraucioum CpeaHeC KBaAAPaTUICCKOC OTKIIOHCHNC CAMHHUYHBIX PC3YyJibTa-

TOB:
" (R, — R)*
S= i=1 i
n—1
0,261

S = 9 =,/0,029=0,17

[Ipenmonaras, 4To MOrPEMIHOCTD paCIpeiesieHa 10 HOPMAJIbHOMY 3aKOHY,
UCKJIIOYaeM «IIPOMaxu», T.€. U3MEPEHHUs C TPyObIMU MOTPEIIHOCTSMH, IJIs KO-
Topsix |R;, — R| > 30.

B oT0if 3amaue W3MEpEHWi, IOTPENIHOCTh KOTOPHIX IMPEBBIMAET 30
(0,511) ner.

Boruncnum cpenHee KBaapaTUYecKOe OTKIOHEHUE CPeIHEro apudmeru-

yeckoro (CKO pe3ynbpTata u3MepeHuil):

", (R~ R)?

Sr = nn—1)
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0,261 (0,261
10(10—1) | 90

Sg = = 0,054

OnpenenuM TOBEpPUTENIbHBIEC TPAHULIBI CITyYailHOM MOrPEIIHOCTH TIPH 3a-

JAHHOU JOBEPUTEIBHON BEPOSTHOCTHU:

a) P = 0,95
0) P =0,99.
£ = fq . Sﬁ

rae t, - koopdumuent CThIOAEHTA, 3aBUCAIIMA OT TOBEPUTEILHON BEPO-
stHOCTH P 1 uncia usmepenunii . Beioupaem koahduiueHt & u3 TabIuIsl.

a)a P=095n—-1=9:t =2,262.
£=12,262-0,054=10,12

O) s P =099%n—-1=9:t =3,169.
£=3,169-0,054 = 0,17

OxoHuYaTeIbHBIN pe3yabTAT 3aUCHIBAEM B (popMe:

a)R=(953,740,1) Om, P = 0,95;

0) R=(953,7+0,2) Om, P = 0,99

Ipumep 3. IIponssectu 00pabOTKy pe3yabTATOB U3MEPEHHM, JAHHBIE KO-

TOPBIX MPEJCTABICHBI B TAOIHIIE.

No, _ _
o X X —X (X, —X)°
1 36,088 -0,001 0,000001
2 36,088 -0,001 0,000001
3 36,088 -0,001 0,000001
4 36,088 -0,001 0,000001
5 36,010 0,001 0,000001
6 36,009 0 0
7 36,012 0,003 0,000009
8 36,009 0 0
9 36,011 0,002 0,000004
10 36,007 -0,002 0,000004
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11 36,012 0,003 0,000009

12 1 11 11
:E=—th- = 36,009 Z (x; —%)°
ﬂi=1 i=1

Pewenue: Onpenensem cpeanee apupMeTHUecKoe 3HAUCHUE PE3YNIbTATOB

— 10 1 U
U3MEPCHUM: X = ;;xi = 1—1%:36,009

CpGILHeC KBaApPaTH4YCCKOC  OTKIOHCHUC PC3YJIbTAaTOB Ha6JII-0,Z[€HI/Iﬁ .

-0,000031 = 0,00194

[IpousBeneM nMpoBepKy HA HATMYKUE TPYOBIX MOTPEITHOCTEN B pe3yIbTaTax
U3MEPEHUS M0 Kputepuio J[ukcona.

Tabnuua 3HaueHnit kpurepus /lukcona

Z( npu g, paBHOM
" 0,1 0,05 0,02 0,01
4 0,68 0,76 0,85 0,89
6 0,48 0,56 0,64 0,7
8 0,4 0,47 0,54 0,59
10 0,35 0,41 0,48 0,53
14 0,29 0,35 0,41 0,45
16 0,28 0,33 0,39 0,43
18 0,26 0,31 0,37 0,41
20 0,26 0,3 0,36 0,39
30 0,22 0,26 0,31 0,34

CocTtaBuM BapHallMOHHBIM BO3PACTAIONIMN PSJ U3 PE3yIbTAaTOB H3MEpe-
Huit: 36,007; 36,008; 36,009; 36,010; 36,011; 36,012. Haitnem pacueTHoe 3Ha-
yeHue Kputepus a1 3HaueHus 36,012:

K — Xn — Xn-1 _ 36,012 36,011 _

A7 x,—x, 36,012— 36,007

0,2

52



W3 tabnuibl 3HaUYeHUi Kputepus JJMKcoHa Mo 3TOMY KPUTEPHUIO Pe3yiIbTat
36,012 He sBAsSETCA MPOMAXOM MPU BCEX YPOBHAX 3HAYNMOCTH.
OnpenenuM JOBEpUTEIBHBIE T'PAHMIBI CIy4aiiHOW norpemHoctd. llpu

yucie u3MepeHud n =11 ucnonedyercsa pacnpenenenne CTbIOAEHTA, IPU 3TOM

- Sy
JOBEPUTEIIbHBIC TPAHUIIBI CITy4alHOM MOTPEIHOCTH £ = *T,, =

Koaddumuent Crhronenta npu gosepurenbHoit BepositHoctd P,= 0,95 u
npu n= 11 paBen 2,23.
Torma noBepuTENBHBIC TPAHUIIBI CITy9aifHOM MOTPEITHOCTH OYAyT paBHBIL:
0,00194
Vit

OHpCIICJII/IM AJOBCPHUTCIBbHBIC I'PAHUIBI IIOI'PCIIHOCTH PE3yJibTaTa U3MCPC-

£==%2,23- = 10,0012

Hus. CornacHo ['OCTS8.207—76 norpemHocTs pe3yjabTaTa U3MEPEHUST ONpeEe-
JSIETCS IO CIeAYIoMEeMy MmpaBwty. Eciu rpaHuIlbl HSUCKITFOYCHHOW CUCTEMATH-
yeckoit morpemnoctu 0< 0,85z, To ciexyeT npeHeGpedbh CHCTEMAaTHUECKOM CO-
CTaBJIAIONICH TIOTPEIIHOCTH W YYUTHIBATH TOJBKO CIIYYalHYIO ITOTPEUTHOCTH

pesynbrata. B mHamem ciuywsae 0= 0,7 MM (3TO JomyckaeMas MOrpeirHOCTh

5
JUIS PHIY@KHOTO MUKpOMETpa), a Sz = —= = 0,0006mkM, T. €. cooTHOIICHHE 0<
R

0,8S HE BBIMOJHSACTCS, TMTOATOMY CHCTEMATHYECKON MOTPEITHOCTBIO TIpeHeOpe-
raTh HEJb3Sl.

Omeem: 3anuilieM pe3yibTara U3MEPEHHUS:

x=XxX+e=1(36009+0,002)mxM, P= 0,95,

Ipumep 4. Haiinure MareMaTuyecKoe OKUJAHUE CIIy4ailHOM BelUYu-
Hbl X — YKClia CTAaHAAPTHBIX JeTallel Cpelr Tpex, 0TOOpaHHbIX U3 mapTuu B 10
neranen, cpeaud KOTopbix 2 OpakoBaHHbIX. CocTaBbTe psifi pacHpeacsiCHUs
i X.

Pewenue: V3 ycnoBus 3amauu ciienyer, yTo X MOKET NPUHUMATh 3HAYe-
7
5

nus 1, 2, 3. ToraaM(x]=1-i+2-%+3-1—=2,4

Omeem: M(x)=2,4
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IIpumep 5. Haitnute nucnepcuio ciaydailHOW BelMYMHBI X (YUCIa CTaH-
JTAPTHBIX JETaJeH cpear OTOOPAHHBIX) U CPEIHEE KBAAPATUICCKOE OTKIOHCHHE
UCIIOJIb3Ysl YCIIOBHUE B IpuMepe 4.

Pewenue: BpranciauMm 3HaYeHUs] KBaapaTa OTKIOHEHUS KaXKIOTO BO3MOXKHO-

I'0 3HAa4YCHHUA OT MaTCMAaTHUYCCKOI'O OKUJaHHUA:

(1-2,4)*=1,96; (2 - 2,4)*=0,16; (3 — 2,4)* = 0,36. CleOBaTEIBHO,

1 7 7
D(X)=19-—+0,16-—+0,36-— ~ 0,37
{:) L 15 L 15 L 15 L

Tornao =+/D =+/0,37=0,6

Omesem. D(x)=0,37, 6=0,6.

IIpumep 6. TexHUUECKUMH YCITOBUSMU HA U3TOTOBJIICHUE HEKOTOPOTO THUIA
pPE3UCTOPOB  OBLIO YCTAHOBJIEHO, YTO BEJIIMYMHA COMPOTUBIICHUS ObLIa
1000M+50M. /I OLEHKM MapTHHU PE3UCTOPOB U3 HEE CAEHANN CIYyYalHYIO BBI-
o6opky obbemoM N =50 pe3uctopoB. CpenHee 3HAUYEHHE BEIMYUHBI COIMPO-
tuBlieHua noiydeHo X=100 Om. CpenHee KBaJpaTUuECKOe OTKIOHEHHE O=*5
Om. CKOJIBKO TIPOILIEHTOB COMPOTHBIIEHWN B TMapTHUU OyJneT 3a0pakoBaHO TPH
CIJIOIIHOM MPOBEpPKE?

Pewenue: Halinem 3HaueHMEe HOPMHUPOBAHHOW CIIyYaWHOW BEJIWYWHBI 110

x—M(x)

bopmyne: t = , tie M(X) — marematudeckoe oxxuaanne M(X)=X, B Ha-

IEM CIYy4ae 3TO Lpyny M Ty

Xmar = 100+ 5 =105 OM; x,,,,,, = 100—5 =95 Om.

105-100 95—-100
=1; tyn = =

3 3

—1.

CnenoBatenbHO, gy =

Janee mo Tabnuie Jlamnaca moayuum

D (tygy) = +0,3413; D(t,,;,) = —0,3413.T.x. @(—1) = — (1),
pazHocTe ®(t,,,,.) — ®(t,.;,,) = 0,6826

Haiinem BeposiTHOCTD MOsiBIIeHUs Opaka:

1— [®(tny) — P(t)] = 1 —0,6826 = 0,3174,
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Omeem: ipy CIJIONIHOM MPOBEpPKE B mapTuu OyneT 3abpakoBaHo 31,74%

COITPOTUBJICHUM.

Ipumep 7. CinyyaiiHas Beau4YMHA X MOJYMHEHA 3aKOHY paclpeiesieHus,
IJIOTHOCTh KOTOPOTO 3ajjaHa I'paUyuecKd Ha PUCYHKE. 3alucaTh BBIPAXKEHUE
JUI TUIOTHOCTH pacnpenaeicaus f (x), HallTH MaTeMaTHdeckoe OXKUAaHue My,

nucnepcuto Dy, cpeHee KBagpaTUUeCKOe OTKIOHEHUE G CIIYyYalHOW BEJIMYUHBI

X.
7(x)
7 T
Pewenue: BeipakeHue MIIOTHOCTH paCHpE/ICIICHUAS UMEET BUT:
ax npu 0<x<1,
f(x)=
0 npu x<0 unu x>1.
[Tonb3ysich CBOMCTBOM IUIOTHOCTH PACIIPEICICHUS:
1 2
X a
x=1; J'axdx:a—%:—zl
) 2|° 2
a=2.

—_ h 2 X3
MaremaTHueCcKOe OKUIaHUE BEIUYUHEBI X: My= j 2x°dx = 23
0

1_=_
0=

w (N

a
2
Haitnem nucnepcuro yepes3 BTOPOM HEHTPAIbHBI MOMEHT !
D,= i(x—g)2 - 2xdX = Zi(x2 —%x+g)-xdx = ZE(XS —%xz +gx)dx
Crena nojcTaHoBKy, nonyaum Dy=1/18, otkyna o, =,/D, =1/3./2
Omesem: m=2/3, D,=1/18, o, =1/32 .
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4.3. 3a0auu 013 camocmoamenbHo20 peuieHus no meme

«Obpabomka pe3ynbmanmog NPAMbIX MHOZOKPAMHBIX U3MEPEHUID)

1. M3Becten pesyapraT wu3mepenus: 15,32 Bt 0,2 %  npu uyucne
HaOmoaenuit 11, BepositHoctu 0,98 U HOpManbHBIX ycioBusx. Omnpenenute
CPEIHEKBAPATUUECKOE OTKJIOHEHHUE PE3yIbTaThl HAOIIOCHUSI.

2. B mporecce KOHTpOJS TapaMmeTpa MUPUHBI U3ACITUS TOJTYYCHBI
pe3ysbTaThl B IIECTUKpPATHOW moBTOpHOCTH: 125,00 MM, 125.00 mMm, 125,10
MM, 124.95 mm, 124,89 mm, 124,90 mm. PaccuutaTh JOBEpUTEIbHBIM
WHTEpBAI JJIsl CPEAHEro 3HAUYEHUS MPU JOBEPUTEIHLHOM BEPOSTHOCTU, PABHOMU
0,95. BenmnunHa kputepus paBHa 2.8.

3. B mpomecce KOHTpoJisI TapamMeTpa MacChl MPOAYKIMH ITOTYYCHBI
pe3ynbTaThl B JecsiTUKpaTHOW mnoBTopHocTu: 202,01 1, 19991 r, 201,05 r,
200,01 r, 200,00 1, 202.01 r, 199,81 1, 200,05 1, 200,01 r, 200,00 1. Paccunrtars
JIOBEPUTEILHBIA HMHTEpPBAl [JIi CPEIHET0 3HAYCHUS] MPU JIOBEPUTEIIHLHOU
BeposATHOCTH, paBHOU 0,99. Kputepuil 1oBepUTEIBHOTO MHTEPBaja paBeH 4.5.

4. Ilpunapnexut nu pe3ynbTaTr HabmoaeHus 0,16 MB k psay u3z 14-tu
HaOmoeHnit ¢ BepostHocThio 0,95 B MB: -0,14; -0,12; -0,1; -0,08; -0,06; -0,04;
-0,02; 0,00; 0,02; 0,04; 0,06; 0,08; 0,10; 0,12.

5. Tlpeun3uoHHOE MIECTUKPATHOE HAOJIOACHUE YacCTOThl B HOPMAJIbHBIX
YCIOBHUSX Jallo chaedyromue pesynbrarel B I 172,361; 172,357; 172,352,
172,346; 172,344; 172,340.

6. PesynbTaT M3MEpEeHUN HAINPSKEHUS B HOPMAJBHBIX YCIOBHSX PAaBEH:
225,3 £ 1,5 mB, noBepurensHas BeposTHOcTh 0,95, uncno HabmromeHWit 19,
YCJIOBUSL U3MEpEHUsT HopMmaibHble. ONpenennTh CpPeIHEKBAIPATUUECKOE
OTKJIOHEHHUE pe3ysIbTaTa HaOII0ACHUSI.

7. llpu u3MepeHUU HANPSKEHUS B HOPMAJbHBIX YCJIOBHUSIX BBINOJHEHO 4
Habmogenus B B:  2,57; 2,59; 2,58; 2,60. HeoOxomumo OLEHUTH
CpEeIHEKBAAPATUYECKUE OTKJIIOHEHMS pe3yJibTaTa HAONIOJAEHUNA U pe3ysibTara
U3MEPEHUN, a TaKKe JOBEPUTEIbHBIE TPAHUIIbI (JOBEPUTENBHBIN HHTEPBaN)

MOTPEIIHOCTU PE3yJIbTaTa U3MEpeHus pu BepositHocTH (,95.
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8. B pesynbTare mATH M3MEpEeHUN (PU3NYECKONW BEIMYMHBI X OJHUM
npudOpoM, HE UMEKIMM CHCTEMATUYECKOM TMOTPEIIHOCTH, TMOJyYEHbI
cnenyromue pe3ynaprarsl: 92; 94; 103; 105; 106. Onpenenure: MaTeMaTUYECKOE
oxxunanue, CKO, nucnepcuro.

9. Halimute maTeMaThueckoe OXHAAHUE U JUCIEPCUIO IS ClydalHOU
BEJIMYMHBI, pacipeielIeHHOM 110 OMHOMUATLHOMY 3aKoHy, eciau n = 100, P=0,8.

10.  OueHka  CpegHEKBAAPATUYECKOTO  OTKJIOHEHHSI  CIIydailHOM
COCTABJISIIONIEH  MOTPELIHOCTH  pe3ysibTara HaOMIOACHUN  YacTOTOMETpa,
onpenenénnas npu 100 HabmoaeHusx, papHa 0,68 I'n. Ckonabko HaOMIOAECHUN
HEO0OXOIMMO MPOBECTH ATUM YaCTOTOMETPOM, YTOOBI JOBEPUTEILHBINA UHTEPBAI
CIIy4allHOM COCTAaBJISIFOIIEH IOTPEIIHOCTHM  pPe3yjbTaTa MW3MEPEHHBIM C
BeposTHOCTHIO 0,99  He nmpeBocxoaun 0,5 ['m.

11.  OueHka  cpegHEKBAagpPaTUYECKOrO  OTKJIOHEHHS  CIIy4yalHOU
COCTaBISIIONIEN MMOrPEIIHOCTH pe3yjbTata MU3MepeHust HamnpsbkeHus npu 200
HaOmoaeHusx coctaBuia 0,075%. MoXHO M 3TUM CpPEICTBOM HM3MEpPEHUs
MPOBOJAUTH OJHOKPATHBIE U3MEPEHUS HANPSIKEHUS, CIydaiHas MOTPEIIHOCTb
KOTOPBIX ¢ BepoATHOCTHIO 0,95 He npesbiaet 2,5%?

12. Ilpu wu3MepeHUM CONMPOTUBICHUS PE3UCTOpPA TMOJIYYEH pe3yJIbTaT
mMmepenust: 254,68 + 0,93 Owm, P=0,96, n=16, ycioBusa wu3MepeHus
HOpMasbHble. OLIEHUTH T'PAHUILIBI IOTPEIIHOCTH PE3yJIbTaTa U3BMEPEHUS STUM KE
METOJIOM TIPU YEThIpEX HAOIIOJCHUSIX U TOW K€ BEPOATHOCTH, €CIIU CUUTATh,
YTO MOTPENIHOCTh BbI3BaHA CIydYalHBIMM (paKTOpaMH M paclpesesieHa Io

HOPMAaJIbHOMY 3aKOHY.

57



I'naBa 5. KonupoBanue nudopmanuu. PaciundpoBka mrpux-koaa.

5.1. Peutenue 3a0au no meme «Koouposanue unghopmavuu.
Pacuwiugppoexa wumpux-kooa)

C moMoImipI0 MTPUXOBOTO KoJa 3amu@poBaHa HHGOPMAIIHS O HEKOTO-
pBIX HanboJiee CYIIeCTBEHHBIX MapaMeTpax MpOAYKIIUH.

LImpux-k00 — 3TO HAHOCUMAasl Ha YIIAaKOBKY B BHUJI€ IITPUXOB 3aKOJAUPO-
BaHHas WH(OpMAIKs, CUYATHIBaGMas MPH TIOMOIIU CHEIUATBHBIX YCTPOUCTB
(cxkanepoB). C MOMOIIBIO MITPUXOBOTO KOJa KOJUPYIOT HHGOPMAIIHIO O HEKOTO-
pbIx Haubojee CYIIECTBEHHBIX mapameTrpax mnpoaykuuu. Haubonee pacmpo-
CTpaHEHbl aMEpUKAaHCKUK Y HUBepcalibHbI ToBapHbI koa UPC u EBpornelickas
cucrtema kogupoBaHusi EAN.

PactnmdpoBka kosia He SBISETCS CTaHIAPTHOM, OH MOXKET OTpa)arh OIpe-
JICJICHHBIEC XapaKTePUCTUKH (IIPU3HAKK) CaMOT0 TOBapa JIMOO MPE/ICTABIISET PETUCT-
palMOHHBIA HOMEP TOBApa, U3BECTHBIMN JIUIIIH ATOMY MIPEIPUITHIO.

Ko EAN-8, -13 paspsimnbiii (prc. 5.1) npenHasHaueH i HeOOBIINX yIia-
KOBOK, Ha KOTOPBIX HEJb3sl pa3MecTuTh Oosee mHHbIN Kol EAN - 13 coctouT u3
KoJa cTpaHbl (KOraa Juis KoJa CTPaHbI-MU3TOTOBUTENSI OTBOJIMTCS JIBA WM TPH
3HaKa, a JUIs KOJia MPEANPUATUS — YEThIPE), KO/Ia U3TOTOBUTEIISI U KOHTPOJIHLHOTO

yricia (MHOTIa BMECTO KOJIa M3TOTOBUTEISI PETUCTPAIMOHHBIN HOMEpP MPOTYKTa).

3100520017 06109 I

OHPME - NPOUIBOAUTENN
peanwiarop) Togapa

Puc.5.1.
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7 ‘ 311278 042601

1 2 i 4

Puc. 5.2.

J11s TOro 4yTOOBI ONPEAEIIUTH NOJJIMHHOCTh TOBapa HEOOXOIUM pacyeT
KOHTPOJILHON CyMMBI (pHc. 5.2).
1. Cnoxutb HUQpsI, CTOAIINE HA YETHBIX MECTaXx:
3+1+7+0+2+0=13.
2. [lomy4eHHY10 CyMMY YMHOXHUTD Ha 3:
13-3=30.
3. C10XUTh HUPPBHI, CTOSALINE HA HEYETHBIX MECTax MITPUX — KojAa (KpoMe KOH-
TPOJILHOU TG PHI):
7+1+2+0+4+6=20.
4. CnouTh 4ncnia, MOJy4YEHHBIE B IyHKTAX 2 U 3:
39+20=59.
5. OTOpOCHUTH TECATKHU:
59-50=9.
6. 13 uncna 10 BbIYECTh YUCTIO, TIOTYYEHHOE B TyHKTE 5:
10-9=1.
Pe3ynbpTaT 10MKEH COBMAIaTh ¢ KOHTPOJIBHOM HUGPPOH.
Ecnu nmomyuenHas mocsie pacuera Iugpa He COBMATAET ¢ KOHTPOIbHON
nudpoil B ITPUX - KOJE, 3TO 3HAYUT, YTO TOBAP MPOU3BEJICH HE3AKOHHO.
Nuorna na ToBape MOXKHO YBUAETHh Haamuch, "Caenano B Ilonpmie", a
KOJI, HAHECEHHBIM Ha ITUKETKY, 9TOM CTpaHe HE COOTBETCTBYET. IIpnumHbl MO-

I'YT OBITh CIEAYIOIIHE:
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1) dupma OblIa 3aperucTpUpPOBaHA U MOJTyYUIIa KOJI HE B CBOCH CTpaHe,
a B TOM, Ky/la HalpaBJIeH OCHOBHOM KCIIOPT €€ MPOAYKIIUH,

2) ToBap OBUT U3TOTOBJICH HA JIOUYEPHEM MPEIIPUITHH;

3) BO3MOKHO, TOBap OBLI M3TOTOBIICH B OJTHOW CTpaHE, HO I10 JIMIICH3UU
(bUpMBI U3 APYTOii CTPAHBI;

4) xornma y4peauTeIsiMU MPEIIPUSTHS CTAHOBATCS HECKOJIBKO QHUPM U3
Pa3INIHBIX TOCYIApPCTB.

HITpux — KOJBI 7151 CAMOCTOSTEILHOTO PEIICHUS MPEICTaBICHBI B IIPH-
JTOXEeHUU O(HOMEp IITPUX-KOZa OIpeNesieTcsl mnpemnoaasareneM). OnpeaenuTsb

HITPUX KOJ CTPAH MOKHO UCIOJIb3Ysl PUIIOKEHHE 7.
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TECTbI
Bapuanm Nel

1. Ecam X — pe3yabTarT u3MepeHUusl BeJUYUHbI, JeHCTBUTEIbHOE 3HAYEHHE
KOTOPO#i X,, TO a0COJIIOTHAsI TMOTPEHIHOCTb HM3MEPEHUsi OmpeaessieTcs
BbIPA’KEHUEM...

a) X-Xp;

0) X,-X;

B) (X-Xy)/X.

2. Enuauna pusnyeckoil BeJJMYUHbI — 3TO0 (YKAaKMTe BCe BO3MOKHbIC Ba-
PHAHTHI):

a) pazMep (uznueckoil BETWYUHBI, KOTOPOMY IO OIPEACIICHUIO TPUJIAHO
3Ha4YCHUE, paBHOE CANHUIIE;

0) oO1IeTIPUHATOE MUHUMAIBHOE 3HAUCHHE (PU3NYECKON BETUUNHBI;

B) TaKO€ €€ 3HaUCHHE, KOTOPOE MPUHUMAIOT 32 OCHOBAHUE JIJIsl CPABHEHUS C HUM
(bu3MYEeCKUX BEJIMYMH TOTO YK€ POJia MPHU UX KOJTUYECTBEHHOM OIICHKE.

3. Kakue eqMHUIbI U3MEPEHUS] U3 NEPEeUYNCIEHHBIX OTHOCATCH K OCHOBHBIM
equHnuam MexkayHapoaHoi cucrembl equHul CHU (ykaxkute Bce BO3MOXK-
Hbl€ BAPDUAHTHI):

a) kenbBUH (K); 0) BatT (BT); B) kanzena (cd); r) paauan (rad); a) metp (m);
e) ammiep (A); k) cekyHna (s); W) crepaauas (sr); K) Moiib (mol); 1) Kuio-
rpamm (kg).

4. Paguan — 3710 ...

a) Yroll MEXIy JIBYMS paauycaMd OKPYKHOCTH, Iyra MEXAY KOTOPBIMH
MOJJIMHE paBHA PAIUYCY;

0) TenecHbIN YroJi, BEpIIMHA KOTOPOIrO PacIiojoKeHa B LIEHTpe chepbl U KOTO-
pBIii BhIpe3aeT Ha cdepe MOBEPXHOCTh, IUJIOMAAh KOTOPOW paBHA IUIOMIAIH
KBaJipaTa co CTOPOHOM, MO JUIMHE PABHON pasinycy cepsl;

B) TUTOCKHI YTOJI TP BEPIIUHE KOHYCA, 00Pa30BaHHOTO BHYTPH C(ephI.
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5. CucreMaTH4YeCKYH COCTABJISIOUIYIO MOTPEIHOCTH U3MEPEeHUsI MOKHO
YMEHBIIUTh...

a) MepexoJIoM Ha IPyrou npenen u3MepeHus npuoopa;

0) BBEICHHEM MOIPABOK B pE3yIbTaT U3MEPEHUS;

B) N — KpaTHBIM HAOJIOJICHUEM HCCIEAYEeMON BETUYHHBI.

6. Enxuanna u3mMepeHusi, KOTOPO BBIPAkKAETCH MOTOK MATHUTHOM MHIYK-
WA ...

a) BeOep (BO); B) moMeH (J1m);

0) recna (T); 1) paauan (rad).

7. 10 yca0BHOE 0003HAYeHHEe HA Hu(epOdIaTe npudOpa COOTBETCTBYET TO-

MY, YTO... w]/

a) W3MEpHUTENbHAs LEMb HM30JUPOBaHAa OT KOPIyca M HCHbITaHAHAIPSKEHU-
eM1kB;

0) kiacc TouHoctu npuodopa 1,0;

B) U3MEPUTEIBHBIN Mpubop umeet 1 npenena usmepeH.

8. Ilpu u3Mepenuu ycuiausi JuHamMoMeTp mnokaspiBaer 2000 H, morpem-
HOcTh rpaayupoBku paBHa 10 H. Cpeanee xkBaaparnuyeckoe OTKJIOHEHHE
nokaszanuid F=2H. Ykaxure noBepuTe/JbHbIC I'PAHHULbI IS HCTHUHHOIO
3HAYEHHUs] W3MEPsSieMOro yCHiusi ¢ BeposiTHocThbIo P = 0,98 (tp= 3,143).

a) F=2010=+ 3,143 H, P =0,98;

0) F=1990+6 H, P =0,98;

B) F=2010+ 6 H, P =0,98;

r) F=1990+2 H, t, = 2.

9. B uenu nporekaer Tok 100 mA. Amnepmerp nokasbiBaer 102 mA. Ilpe-
nea usMmepenusilS0) MA. OTHocUTe/bHAS NOrPEIIHOCTHL HM3MEpPEHHs PaB-
HA...

a) 2 MA;

0) 2,0%;

B) 1,3%.
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10. Ecitu  nHauOonbmasi a0COJMIOTHASA NMOTPEIHOCTH NPH HU3MEPEeHMH Ha-
NpsKeHUs MWIJIMBOJIBTMETPOM € BepXHMM mpenenaom udmepenusi 100 mB
npu u3Mepennu HanpsixkeHust 20 mB cocrasasier 1,2 MB, TO Kj1acc TOYHO-
CTH pudOpa paBeH

a)0,5; 0)0,05; B)1,0; 1)1,5.

11. Ha BoabTMeTpE, MMEKWIEM NpelelbHOe 3HAYeHHEe HMIKAJbI U3MEpPeHHus
10 B, ykazan kuaacc TouyHoctu 0,05. YUemy Oyaer paBHa HauOoJbIIAS
BO3MO:KHas1 a0COJIOTHASI MOTPELIHOCTL mMpudopa?

a) 0,005 B;

0) 0,05%;

B) 0,05 B.

12. Ha umudepoOaaTe npubopa odo3Hauena uudpa 2,5. Uemy pasHa adco-
JIIOTHAsl MOrPelIHOCTh MPU0O0pa, ecii BHIOPAHHBIM NpeAe U3MEPEeHUs pa-
BeH 30 B.

a)2,5B;

0) 2,5 %;

B) 0,75 B.

13. Ikana BoJbTMeTpa ¢ npeaeaom usmepenuss 150 B pa3oura na 100 ge-
JeHuil. OnpeneJuTh LEHY [eJICHHMS W HANpsiKeHHe B LeNH, eCJIH MOKa-
3aHus npudopa 65 neneHui.

a) 1B/nen; 65 B;

0) 1,5 B/nen; 97,5 B;

B) 1,5 B/nen; 65 B.

14. Onpenenurs a0COMKTHYH NOTPEIHOCTb, €CJAH NPH TOKe B IeNHu,
paBHom 100 MA, npudop noka3sbiBaer 104 MA.

a) 4 MA;

0) 4 MA,;

B) 4 %.

15. Onpenenurs KaIacc TOYHOCTH NPUOOPA ¢ MpeaeoM U3MepeHus 25 MA,

ecJiM ero adCcoJIloTHasi norpemHocTs pasua 0,05 MA.
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a) 0,5;

0) 2,5;

B) 0,2.

16. Ilokazanune ammnepmerpa I=25 MA, ero Bepxumii npenesa 30 mA. Ilo-
Ka3aHue o0pasuoBoro mpuodopa 24,5 MA. OnpeaejJuTb OTHOCUTEJIbHYIO H
NPHUBeIEHHYI0 IOTPELIHOCTH aMIiepMeTpa.

a) 2 %; 1,6 %,;

0) 2 %; 1,5 %;

B) 0,5 MA; 2 %.

17. Ha uugepodaaTe M3MEpPUTEJBHOI0 NPHOOPAa KJIACC TOYHOCTH 0003HA-

YeH KakK W . Uemy paBeH mpejes J0NycKaeMoil MOrPelIHOCTH U3Mepe-
HHS U B KaKOil popMe BbIpa!kaeTcs MOrPEHIHOCTD?

a) y==*1,5%. D10 mnpuBeACHHAs MOTPEIIHOCTh, JJII KOTOPOl HOPMHPYIOIIEE
3HAQYEHUE PABHO KOHEYHOMY 3HAYEHUIO U3MEPSIEMOMN BEIIUYWHBI;

0) y=£1,5%. D10 mnpuBenéHHas MOTPEIIHOCTh, I KOTOPOM HOPMUPYIOIIEE
3HAQYCHUE PABHO JJIMHE IMIKAJIBl U3MEPUTEIHHOTO MPUOOPA;

B) 0==*1,5%. DTO OTHOCHTENbHAsT MOTPENIHOCTh, MOCTOSHHAS TIO0 JUANa30HYy
HU3MEPEHUH.

18. AOcoq0THAsE OCHOBHAsl TMOIPEHIHOCTH TEHepaTopa 3aJaHa Kak
A=%(5+0.01f) T'm. Yemy paBHa aqAMTHUBHAS COCTABJISIIONIAS] MOTPELIHO-
CTH reHeparopa?

a) 0,01Tm;

0) 0,01f;

B) +5 I'1y

19. Yemy paBHO KOHTPOJILHOE YHCJI0 TOBAPHOTO Koaa 4676221357467.

a) 3;0) 7; B) 4.

20. Yemy paBHO KOHTPOJIbLHOE 4YHMCJI0 ToBapHOro komaa 4605410000242.
a)2;0)7;B)4.
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Bapuanm No2
1. Eciin X — pe3yJbTaT U3MepeHusl BeJUYHUHbBI, JeliCTBUTEIbHOE 3HAYEHUE

KOTOPO# X;, TO OTHOCUTEJbHAsI MOTPEIIHOCThL HM3MEPEHHUSl OIpeeIAeTcsi
BbIPA’KEHUEM...

a) X-Xy;

0) X,-X/X;

B) (X-X)/X.

2. 3naveHue PpU3NYECKOI BEJMYMHBI — 3TO ...

a) Kakoe-J1100 CBOMCTBO OIpeiesIeHHON (PM3UYEeCKOM BEJIUUUHBI,

0) pazmep GU3MYECKON BETWYMHBI, KOTOPOMY TMPHUJIAHO 3HAYECHHE, PaBHOE
3102050200 (H

B) BBIpaXEHUE pazMepa (PU3NYECKOW BEIUYMHBI B BHJIE HEKOTOPOTO YHCIIA
MPUHATHIX JJIS HEE SANHUIL.

3. Kakue eqmHMUbI N3MepeHus, SIBJISIONIAECSH JTONMOJTHUTEIbHBIMU Mesky-
HapoaHou cucteMbl equHuI CU (ykaskuTe Bce BO3MOKHbIE BAPUAHTHI):

a) panuad (rad);  B) mKOyIb ([IX%);

0) kenbBuH (K); 1) crepaauas (sr).

4. CrepaguaH — 310 ...

a) yroll MeXAy IBYMs pauyCcaMH OKpPYKHOCTH, Oyra MEXIy KOTOPBIMH IO
JUIMHE PaBHA PaJuycy;

0) TenecHbI yroJj, BEpIIMHA KOTOPOro pacroyiokeHa B UEHTpe cepbl U KOTO-
pBIif BeIpE3aeT Ha cdepe MOBEPXHOCTH IUIONIA/IbI0, PABHOW TUIOMIAAM KBajpaTa
CO CTOPOHOM, 10 JAJIMHE PaBHOU paaunycy chepsl;

B) IUIOCKHI YroJl IPH BEPILIMHE KOHYCa, 00Pa30BaHHOIO BHYTPH CEpHI.

5. Cay4ailHyl0 COCTABJAKINYK) MNOTPEIIHOCTH HM3MEPEHUs] MOKHO
YMEHBIIUTh...

a) Mepexo/I0M Ha Jpyro mpejen u3mMepeHus npudopa;

0) BBEJICHHEM TIONIPABOK B PE3yJIbTaT H3MEPEHUS;

B) N— KpaTHBIM HAOIIOJICHUEM UCCIIEAYEMOUN BETMYUHBI.
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6. Ilpy onmucaHuM JJIEKTPUYECKHX M MArHUTHbIX siBJeHuil B CH 3a oc-
HOBHYI0 €IMHUIy IPUHUMAETCH. ..

a) BOJIBT;

0) om;

B) amriep.

7. Ecim Ha npuOope yka3aH kJjacc TtouHoctu 0,5, To 310 03HaA4aer, TO
NMOTPEIHOCTH BCeX NPUOOPOB JAHHOTO THIIA BHIPAKEHA B ...

a) puBeaeHHON (GopMe (OTHOIICHUH aOCOJIOTHOM MOTPEHIHOCTH K HOPMHU-
pYIOIIEMY 3HAYEHUIO B MPOLICHTAX);

0) oTHOCUTENBHOU (PopMeE;

B) abcomoTHOM (hopme.

8.Ilpu u3mMepeHun paccToOsTHUA MeKAy ocsMHU  00JTOBBIX oTBepcTuii L,
NmoJiyyeHbl 3HaYeHusi B MuiamMerpax: 5003; 5001; 5000; 5001; 4999;
5002; 4998. Ykaxurte q10BepUTeIbHbIe TPAHUIBI YCJIOBHO-UCTHHHOIO 3HA-
YeHusl JJIHHBI ¢ BeposiTHOCThIO P = 0,95 (t, = 2,77).

a) L=5001£2 mm, P=0,95; B) L=5001 +6 mm, P =0,95;

0) L=5001+£4 mm, P=0,95; r)L=5001%+1 mm, P=277.

9. B nenu nporekaer Tok 100 mA. Amnepmerp nokasbiBaer 102 MA. Ilpe-
nes u3mepenusi 150 MmA. AOCOJIIOTHASI NOTPENIHOCTh U3MEPEHHs PABHA ...
a) 2 MA;

0) 2,0%;

B) 1,3%.

10. Knace Tounoctu ammnepmerpa 2,S. Homunaabubiii Tok 100 MA. Yemy
pPaBHA HAUOOJILIIAS BO3MOKHAs A0COJIIOTHASI MOTPENIHOCTh U3MepeHnsi?

a) 2,5 %;

0) 1,0 MA;

B) 2,5 MA.

11. Ha amnepmerpe, uMeOIIEM MpeaeibHOE 3HAYCHUE KAJIbI U3MEPEeHUs
100 MA, ykazan kuaacc TouHoctu 0,05. Uemy Oyaer paBHa HamOosbIIas

BO3MO>KHas1 a0COJIIOTHASI MOTPELIHOCTL Mpudopa?
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a) 0,005 MA;
0) 0,05%;
B) 0,05 MA.
12. Ha uudepOsate npudopa odo3Havena uudpa 1,5. Yemy pasna adco-
JIIOTHAsl MOTPelIHOCTh MPUOOopa, ec/ii BbIOPAHHBIH Mpeaes U3MepeHus pa-
Ben 100 B.
a) 1,5 B;
0) 1,5 %;
B) 1,0 B.
13. llIlkana BoabTMeTpa ¢ mnpeaeaom usmepenus 30 B pa3oura nHalSs ge-
JeHuil. OnpeneJuTs LEHY [JeJICHHMS W HAINpsKeHHe B LeNH, eCIH MOKa-
3aHuA npudopal2 nejeHuii.
a) 1,5 B/nemn; 12 B;
0) 1,5 B/nem; 25 B;
B) 2 B/nen; 24 B.
14. IloBepsiemblii npuGOp MoKa3bIiBaeT 3HaAa4YeHHe 95 MA, oOpa3uosbiii - 100
MA. Omnpeneaurs a0COMIOTHYI) U OTHOCUTEJBHYI IOIPEIHOCTH IOBe-
psieMoro npuodopa.
a) 5 MA; 5%;
0) - SMA; 5%;
B) - SMA4 5,3%.
15. OnpeaeauTs KiIace TOYHOCTH MpuOOpa ¢ npeaeaom umepenust 100 mA,
ecJI ero adCoJIITHAs morpemHocTs pasua 0,05 MA.
a) 0,5;
0) 1,5;
B) 0,05.
16. Iloka3zanue BoabT™MeTpa U=25 B, ero Bepxuuii npeaesn 50 B. [loka3anue
oOpasuoBoro mnpudopa 24,5 B. Omnpenesurb OTHOCHTEJILHYI0 W NpHUBe-
AEHHYI0 NOTPELIHOCTh BOJIBTMETPA.
a) 2 %; 1 %;
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0) 1 %; 1 %;

B) 0,5 B; 2 %.

17. Ha uudepodiaTte M3MepUTEIHLHOT0 NMPHOOPA KJIACC TOYHOCTH 0003HA-
yeH Kak 1,5. Uemy paBeH npejesi J0IMyCKaeMoii NOTPEeNIHOCTH U3MEPEHUS U
B Kako# popMe BhIpakaeTcsi NOrPelIHOCTD?

a) y=*1,5%. Dto mnpuBeaéHHas MNOrPEIIHOCTh, AJii KOTOPOH HOPMHUpYIOIIEe
3HAQYCHUE PABHO KOHEYHOMY 3HAYCHUIO U3MEPSEMOM BEIIMUUHBL;

0) y=t1,5%. D10 mnpuBenéHHas MOrPEIIHOCTh, ISI KOTOPOM HOpMUpYIOIIEe
3HAQYEHUE PABHO JJIMHE IIKAJIbl U3MEPUTEIHHOTO MPUOOPa;

B) 0=*1,5%. OTO OTHOCUTENbHAsI MOTPENIHOCTh, MOCTOSIHHAS IO JUaNa3oHy
U3MEPEHUS.

18. AOcosiroTHAsi OCHOBHAasi TMOIPEHIHOCTHL TeHeparopa 3aJaHa Kak
A=£(5+0.01f) T'u. Yemy paBHa MYJbTHUIIMKATHBHASI COCTABJIAKIIASA MO-
IrPEelIHOCTH reHepaTopa?

a) 0,010

0) 0,01f;

B) £5 I'm.

19. Yemy paBHO KOHTPOJIbHOE YMCJIO TOBapHOro koaa 461234567890.
a)3;0)7;B)4.

20. Yemy paBHO KOHTPOJIbHOE YHCJI0 TOBAPHOTO Kojaa 4614274,

a) 0; 0) 7; B) 4.
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Hmozoeviit mecm
1. MeTpoJiorus - 310 HayKa o...
A) MeTonax uzmepenus pU3nYecKux BEIUYUH;
b) U3mepennsax Gpu3ndeckux BEIMYUH, METOAAX U CPEICTBaX 00eCIIeUeHUs X
EIMHCTBA U CTI0C00aX JOCTIKECHUS TPeOyeMOl TOYHOCTH;
B) [lorpenrHoctsix pe3yibTaToB U3MEPEHUN (PU3MUECKUX BEJIUYMH,
') MeTonax u cpeacTBax oOecriedeHus: €IUHCTBA U3MEPEHUM.
2. K o0s1acTsIM 3aKOHOAATEJIbHONH METPOJIOTMH HEe OTHOCATCS:
A) cepTudukaius cpecTB U3MEPECHUI;
b) ucnipiTanue cpeacTs U3MEPEHHI;
B) kanuGpoBKa cpencTB u3MepeHui;
') HeT mpaBUIBLHOIO OTBETA.
3. O01ue 3aK0HbI CPEJACTB U3MEPEHUIT pACCMATPUBAET ... METPOJIOTHUSL:
A) mpakTUyeckas;
b) Teopernueckas;
B) skcniepuMeHTabHAS;
') TeopeTnueckast u SKCIEpUMEHTaIbHAsL.
4. JleiCTBUTEJIbHBIM HAa3bIBAIOT 3HAYEHHE PU3HYeCKOM BeJuduHbl (PB),
KOTOpOE....
A) HE3aBUCUMO OT APYTUX (PU3NYECKUX BEIUYHH;
b) mpubnu3uTenbHo paBHO HCTUHHOMY 3HaueHui0 OB;
B) ompeneneHo sKCIepUMEHTAIBHBIM ITyTEM U HACTOJILKO MPHOIMIKAIOIIeecs K
WCTUHHOMY 3HAYEHUIO, YTO ISl TAHHOM 1€ MOKET OBITh UCIIOJb30BAHO BMeE-
CTO HETO.
5. Exmanna pusuyeckoii BeJIMYNHBI MPEACTABJAET CO00M.....
A) 3HaueHre (PU3NIECKOMN BEITMUHUHBI, KOTOPOE IO OMPEETICHUIO CAUTACTCS
paBHBIM 1;
b) 3nauenue puznueckoit BeauunHsbl, ykazanHoe B ['OCTe;

B) 3nHauenue pusnyeckoit BeauunHbl, ykazannoi B CU;
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') 3HaueHne pusndeckoit BEIUIUHBI, TPUHITOS MeXTyHapOIHBIM OI0pO Mep U
BECOB.

6. IlonsiTue "(Ppusnyeckasi BeJU4YUHA' 03HAYAET.....

A) cBoIicTBO, 0011I€e B KaYECTBEHHOM OTHOIICHUU AJII MHOTUX (PU3UUECKHX
O00OBEKTOB, HO B KOJIMYECTBEHHOM OTHOILIEHUH WHANBUIYAIBbHOE JJI KaX10TO
00BEKTA;

b) cBOMCTBO 4ero-amdo, 4TO MOKET ObITh BBIJIEJICHO U OLICHEHO KOJIMYECTBEHHO;
B) dusnyeckue xapakTepUCTUKU MaTEPUAIbHBIX TEll;

') 51O cBONCTBO, O0IIIEE B KAUECTBEHHOM OTHOIIECHUH JIJII MHOTHX (PU3HYECKUX
O0OBEKTOB.

7. 17151 Ka4eCTBEHHOI0 ONMUCAHMS CPeJACTB MPOLEecCOB (PU3NIecKHuX TeJa B
U3MepeHHUsAX UCII0JIb3YIOT OHATHE:

A) BETUYHHBI;

b) pona dbusndeckoil BeIUYUHBI,

B) pa3mepa ¢u3nueckoii BeIUYUHBI;

I') enuHUIBI PU3HUECKON BETUYHHEI.

8. PonoMm ¢pu3nyeckoii BeJJMUHMHBbI HA3LIBAETCH:

A) KOJIMYECTBEHHOE CO/ICPIKAHNE CBOMCTB B 00BEKTE;

b) kauecTBeHHOE CO/IepKAHUE CBONCTB B OOBEKTE;

B) HeT mpaBUIBLHOrO OTBETA.

9. Pazmepom ¢pu3nuecKkoil BeJIMUMHBI HA3bIBAETCSI:

A) KOJIMYECTBEHHOE CO/IEPKAHNE CBOMCTB B 00BEKTE;

b) kauecTBEeHHOE CO/IEpKAHUE CBOMCTB B OOBEKTE;

B) HeT npaBuiIBHOTO OTBETA.

10. ITonsiTHe pa3MepHOCTH PACIIPOCTPAHSETCS HA ... BeJIMYHHbI:

A) BHECUCTEMHBIE;

b) ocHOBHBIE U IPOU3BO/IHBIE;

B) Bce BbllIE IEPEUNCIECHHOE;

[') HeT MpaBUIBLHOTO OTBETA.
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11. KakuM MosKeT ObITh OKA3aTe/b PAa3MEPHOCTH:

A) Hynewm;

b) monoxuTenbHbIM U OTPULIATENBHBIM;

B) uenbiM unu gpoOHBIM;

') Bce BbIllIE IEPEUNCIIEHHOE.

12. PazMepHoCTh pU3MUYECKO BeJIMUYMHBI OKA3LIBAET:

A) xaKk cBs3aHa JaHHAs (PU3NUYECKas BEIMYNHA C OCHOBHBIMH (DH3UYECKUMH Be-
JMYUHAMY;

b) Ha koJIMYeCTBO €UHUI] U3MEPECHUH;

B) Ha cBsI3b ¢ JOMOJHUTEIBHBIMYU €IMHUIIAMUA U3MEPEHUS;

') Ha cBA3b ¢ MeTposornyeckuMu xapaxkrepuctukamu CHU.

13. OcHOBHBIMH (pM3HMUYECKUMH BeJTHYUHAMHU U UX eTMHULIAMHU B CHCTEMeE
CU saBaswTcd...:

A) macca (xr), Bpems (¢), nimuHa (M), Temrepatypa (K);

b) macca (xr), Bpems (c), inuna (M), Temneparypa (K), konmmuecTBo BelecTBa
(MOJIB), cHJia TOCTOSITHHOTO 3JIEKTPUYECKOT0 ToKa (A), cuia cBeta (K1);

B) nnuna (M), macca (kr), Bpems (¢), cuia cBeta (K1);

I') macca (xr), nmuHa (cm), Temmepatypa (C), koryecTBa BemecTBa (MoJIb).
14. JHeprus onpenessieTcsi M0 ypaBHeHUI0 E =mc®, rae m- Macca, C- CKO-
pocTh cBeTa. PasmMepHOCTh SHepruum E =...

A) L*MT?;

B) LM°T ?;

B) LMT %;

') L*MT 2.

15. Illlkasoii ¢pusnvecko BeJTUYUHbI HA3bIBAETCH ...

A) mkajia U3MEpEeHU Ka4eCTBEHHOTO CBOWCTBA;

b) mkana n3MepeHuii KOIM4eCTBEHHOTO CBOMCTBRA;

B) mikana uamMepeHuil KOJIM4eCTBEHHOTO U KAYeCTBEHHOTO CBOMCTB;

[') HeT MpaBUIBLHOTO OTBETA.
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16. Kakoii mkaJjie u3MepeHuil He COOTBETCTBYeT OTHOIIeHHE IKBHBAJIEHT-
HOCTH:

A) MHTEpBAJIOB;

b) HaumeHoBaHMiA;

B) oTHomeHuit;

') HeT mpaBUIIBLHOTO OTBETA.

17. lkana Heabcus, mkana Macchbl IBJISIIOTCS PUMEPOM ...:

A) 1IKajIbl UHTEPBAJIOB;

b) mikanbl OTHOIICHUA;

B) abcomroTHOM MIKaIbI;

') HeT mpaBUIBLHOTO OTBETA.

18. JTrasonom exHuLbI GU3NIECKON BeJIMYUHDBI SABJISACTCH.....

A) TeXHUYECKOE YCTPOMCTBO, OOECIIEUNBAIOIEe BOCIIPOU3BEACHHUE ITON €AUHU-
LIBI,

b) TexHuueckoe ycTpoicTBO, 0OECIieunBaroIiee BOCIpPOu3BeeHrE U (Un) Xpa-
HEHUE eANHUIIBI;

B) Texnuueckoe ycTpoicTBO, 00€CIeUnBaIOIIee BOCIPOU3BEIeHNE U (WIIN) Xpa-
HEHUE eAMHUIIBI C 1IEJbI0 TIepeaaun nH(opMaIuu o ee pa3Mepe CpelICTBaM H3-
MEpEHUH;

') TexHuueckoe ycTpoicTBO, 0OecrieunBarolee BOCIpOr3BeIeHUE U (UITn) Xpa-
HEHUE eAMHUIIBI C 1IEJIbI0 TIepeaaun nH(opMaIuu o ee pa3Mepe CpelICTBaM H3-
MEpEHHUM, BBIMOJHEHHOE 10 0c0o00M crienuduKanuu 1 opUIMaIbHO YTBEPK IS H-
HOE B YCTAHOBJIEHHOM MOPSIKE B KAUECTBE 3TAJIOHA.

19. ITorpemHocTH U3MepeHnii KiaccuUIUPYIOT NO....

A) BeIMYMHE;

b) xapakTepy BiausiHUSA Ha QYHKIHIO TPeoOpa30BaHus;

B) dopme npencraBnenus, npuaruHaM BO3HUKHOBEHHUSI, XapaKTEPy MPOSIBICHHUS;
') peakiuu cpeacTBa U3MEPEHUsI HA CKOPOCTh (4aCTOTY) U3BMEHEHHUS BXOIHOTO

CHUTHaJa,
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20. OTHOCHTE/IbHAS IOTPEIIHOCTh U3MEPEeHU i — 3TO...

A) (Ej -100%
A

B) (é] 100%;
a

B)atA;

(a-4)
D)

21. Iloa kjaccoM TOYHOCTH cpeacTBa usmepenuii (CHU) monumaror....

A) o606mmennbie xapaktepuctuku CU;

b) 0606mennsie xapaktepuctuku CHU, onpenensiemple npeaeinaMu OCHOBHON
norpemHoct CH;

B) 0606mennsie xapakrepuctuku CH, onpenensieMble peiesamMu J0ImycKae-
MBIX OCHOBHOM Y JOTIOJTHUTEJIBHON MOTPEIIHOCTH, & TAKXKE TPYTUMH CBOMCTBA-
Mu CH, BIUAIOIIMMH Ha KX TOYHOCTh, 3HAYEHHSI KOTOPBIX YCTAHABIMBAIOTCS B
CTaHJapTax Ha otaenbHble BUabl CU;

[') COBOKYIMHOCTH METPOJIOTHYECKUX CBOMCTB U TEXHUUYECKUX XapaAKTEPUCTUK
CH.

22. IlorpemiHOCTH U3MEPEeHUH KJIACCU(PUIMPYIOT IO ...

A) xapakTepy BIUSHUSA Ha (QYHKIIHIO TPEOOPa30BaHUs;

b) dopme npencraBnenus, mpuaruHaM BO3HUKHOBEHHMS, XapaKTepy MPOSIBICHUS;
B) peakuuu cpeacTBa M3MepeHUs: Ha CKOPOCTh (YACTOTY) U3MEHEHHS BXOJHOTO
CUTHAaJA;

') moTeHManbHON TOYHOCTH CPEACTBA U3MEPEHUS.

23. CTaHaapr, onuchIBAOINMH Nepeaavy eIMHUbI oT dTajona k CU —
3TO...

A) rapaHTUHHBIN TaJIOH;

b) TexHuueckue ycaoBus;

B) ceptuduxkar;

') moBepouHas cxema.
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24. Texunuyeckas 6a3a o0ecrneyeHus eIUHCTBA U3MePEHHI ITO....

A) cucrema BoctipousBeaeHus eaunni] OB B cTpane;

b) cucreMa rocygapcTBEHHBIX 3TAIOHOB €IMHUI] PU3NYECKUX BEJIUUHH,

B) oOpa3ioBble cpeacTBa U3MEPEHUN U TIOBEPOUHBIE CXEMBI;

') cucrema BocripousBenenus equnul OB u nepenaya nndopmaiuu o0 ux
pasmepax BceM CU B cTpane;

25. Metoauka Bbinojnenus ndmepenuii (MBH) sro....

A) mpuHIIMI o0ecreyeHus: eAMHCTBA U3MEPEHUN;

b) mpaBuna opopmieHus pe3yabTaToB U3MEPEHHUIA;

B) coBokymHOCTh onepaluii ¥ mpaBul, BHITOTHEHNE KOTOPHIX 00ECIeuynBaeT
MOJIYYEHHE PE3yJIbTATOB U3MEPEHHI C U3BECTHOM MOTPEIHOCTHIO!

') ocHoBHBIE MON0XEeHUs ['OCy1apCTBEHHOM CUCTEMBI 00€CTICUEHUS €ITUHCTRA
m3mepenuii (I'CH).

26. OpraHu3auMOHHONH 0CHOBOW METPOJIOTHYECKOI0 00ecneuyeHusl sBJIsIeT-
cHl....

A) meTponoruyeckas ciyxoa P®;

b) ®enepanbHas ciayx0a 10 TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTUH;
B) rocynapctBenHast MeTpoJornyecKas ciyxkoa;

') BeIOMCTBEHHBIE METPOJIOTUYECKUE CITY>KOBI.

27. lleHTpaIM30BaHHOE BOCNIPOM3BEACHUE eIUHUI OCYIIECTBJISIETCH C I0-
MOIIBIO CTIENHATbHBIX TEXHUYECKHX CPEICTB, HA3bIBAEMBbIX ...

A) sTanoHamu;

b) mepamu;

B) mpeoOpazoBarensmu;

') HeT mpaBUIIBLHOTO OTBETA.

28.HopmaTuBHOI 0a30ii 00ecrieyeHUus eIMHCTBA U3MEPEHM I ABJISIETCH ...
A) BKCIEpUMEHTAJIbHASI METPOJIOT S,

b) 3akoHOaTEIbHASI METPOJIOTHS;

B) MeTponoruueckue ciryxObr;

I') 'occTangapr.
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29. OCHOBHBIMHU METOAAMHU CTAHAAPTUZALMNHU SABJISIOTCS. ..

A) paloHaIbHOE COKpAIlEHUE BUIOB, TUTIOB U Pa3MEPOB U3JEIUN OJTMHAKOBO-
ro (yHKIIMOHAJILHOTO HA3HAYCHUS;

b) yaudukamnus, cumrumduKkanys, arperaTapoBaHue, TUITH3AITUS;

B) cokparnienrie HaMeHee YIoTpeOUTEIbHBIX 3JIEMEHTOB,

[') koMIoOHOBKA MallvH, TPUOOPOB U 0OOPYIOBAHMS U3 B3aMMO3aMEHIEMbIX,
YHU(DUIIUPOBAHHBIX y3JI0B HIIN arperaTos.

30. O0beKTOM CTAHAAPTHU3AIUU HE MOMKET ObITh ...

A) TIpo1ECCHI U YCIIYTH;

b) npoaykuus;

B) noy-xay;

') MeTo1bI U3MEPEHUN U KOHTPOJIS.

31. MexkayHapoaHoe COTPYAHNYECTBO 10 CTAHAAPTH3AUNH OCYIIECTBJIfACT-
Csl HA YPOBHE ...

VYkaxuTe HEe MEHEe IByX BapUAHTOB OTBETA.

A) MeXIyHapOIHBIX OpPTaHU3AIUH;

b) nonutuueckux napTuii;

B) o61miecTBeHHBIX 00bETMHEHUH;

') pernoHaabHBIX OpraHU3AINA.

32. B P® peiicTBYIOT ciieayronue BUIAbI CTAaHAAPTOB...

A) Texanueckue periaamenTsl (TP), cTanmapThl Ha MPOAYKIIMIO U YCIYTH, CTaH-
JapThl HA METOJIbl KOHTPOJIS;

b) o6mue TexHu4eckue perjaaMeHThl, ClIeUAIbHbIE TEXHUUECKUE PETJIAMEHTHI,
CTaHJapThl OCHOBOIIOJATalOIIKEe, CTAHIAPTHI HA TPOIYKIUIO U YCIYTH, CTaHAap-
ThI Ha TIPOIIECCHI, CTAHAAPTHI HA METObI KOHTPOJISI, CTAHIAPTHI HA METOIbI 13-
MEPEHHM, UCTILITAHUH, aHAJIN3a;

B) rocynapctennsie ctangaptel (I'OCT P), orpacnessie crannaptel (OCT);

') o6mue TeXHUYECKHUE PerjIaMeHThl, CIICIUAIbHBIC TEXHUUECKUE PETJIAMEHTHI,

CTaHIAPThl OCHOBONOJIATAIOIINE, CTAHIAPTHI HA NPOAYKLHUIO U YCIYTH.
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33. K npuHuMnamM noaTBep;KaeHus cO0TBeTCTBHA B DeepaibHOM 3aK0He
«O TeXHHYeCKOM peryJTHpOBAHMI He OTHOCUTCHA ...

A) HEZOMYCTUMOCTh TIOJIMEHBI 00S3aTEIBHOTO MOATBEPKICHUS COOTBETCTBUS
T00pOBOJIEHOM cepTU(UKAIINCIH;

b) 3amura uMyIecTBEHHBIX HHTEPECOB 3asBUTEIEH, COOIOICHUSI KOMMepYe-
CKOM TallHbl B OTHOIIIEHUH CBEJICHUI, TOJYYEHHBIX IIPU OCYIIECTBICHUU IO/
TBEPKIAECHUS COOTBETCTBHS,;

B) ymeHbIIeHHE CPOKOB OCYIIIECTBIICHUS 0053aTEIbHOTO MOATBEPKIACHUS COOT-
BETCTBHS U 3aTPAT 3asBUTEIIS;

I') conelicTBue MOTpeOUTENISIM B KOMIIETEHTHOM BBIOOpE MPOYKIIMH, padoT, yC-
JYT.

34. CoBOKYIHOCTb NPABUJI BbINOJHEHHUs padoT o cepruuranmnu, eé yya-
CTHUKOB M yCJIOBHH QYHKIIMOHUPOBAHMS B LIEJIOM HA3BIBACTCH. ..

A) opranom no cepTuduKaIu,

b) cxemoii ceprudukanuy;

B) cucremoii ceprudukanuu;

') coBeToM MO cepTUPUKALIMH.

35. CepTuduKaT COOTBETCTBHS — 3TO JOKYMEHT, BbI/IAHHBIH 10 IPABHJIAM
CHCTEMBbI CePTHPUKALMHU NJIA ...

A) mOATBEPKIAEHUSI COOTBETCTBUS CEPTUPUIIMPOBAHHON MTPOTYKIIUN YCTAHOB-
JICHHBIM TPEOOBAHUSIM;

b) ynocroBepeHus, 4To nocrapisgemMasl U3roroBureseM (mIpoAaaBLOM, HCIIOTHU-
TEeJIeM) NPOAYKIIUS COOTBETCTBYET YCTAHOBIIEHHBIM TPEOOBAHUSIM;

B) 310 3aperucTpupoBaHHbIN B yCTAHOBJIEHHOM MOPSAJIKE 3HAK, KOTOPBIM MO~
TBEPKAAETCSI COOTBETCTBUE MAPKUPOBAHHON UM MPOIYKIUU YCTAHOBIEHHBIM
TpeOOBAHUSIM;

') ynocroBepeHus, 4To NOCTaBIIsieMasl U3roTOBUTENEM (POAABLOM, HCIIOJIHU-

TeJieM) MPOAYKIUs cooTBeTcTBYeT TpeboBanusiM ['OCT.
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36. B ceprupuxanmu NpoayKuMu, yCIyTr U HHBIX 00bEKTOB Y4aCTBYHOT ...
A) niepBasi (MHTEPECHI MMOCTABIIUKOB), BTOpas (MHTEPECHl MOKYyIaTeNel) U Tpe-
Ths (3TO JTUIO WJIM OpraHbl, IPU3HABAEMbIE HE3aBUCUMBIMU OT YYaCTBYIOIIUX
CTOpPOH B pacCMaTPUBAEMOM BOIIPOCE);

b) nuio unu opransl, IprU3HaBaeMble HE3aBUCUMBIMU OT YYaCTBYIOIIUX CTOPOH
B paccMaTpUBAaEMOM BOIIPOCE;

B) ®enepanbhas ciyx0a Mo TEXHUUECKOMY PETYJIMPOBAHUIO U METPOJIOTHH,
MOCTABIIUKY MTPOAYKIUU U YCIIYT;

I') LlenTpasibHBIM OpraH CUCTEMBI CEPTU(DUKALIUH.

37. Y4acTHUKAMHU CHCTEMbI CePTU(PUKALUM ABJIAIOTCH. ..

VYKaxxute He MEHEe IByX BAPUAHTOB OTBETOB.

A) 3asBUTEIIb;

b) opran no ceptudukanuy;

B) opran no crangaptuzauuu;

I') ucnwiTatrenbHas gadbopaTopusi.

38. 3HaK cOOTBETCTBHSA — 3TO 32PErUCTPUPOBAHHBIN B YCTAHOBJICHHOM I0-
psiiKe 3HAK, KOTOPBIM MOATBEPAKAAETCS. ..

A) COOTBETCTBHE MapKUPOBAHHOMN UM MPOIYKIUH YCTAaHOBJIEHHBIM TPeOOBaHU-
AM;

b) uTo noctaBnsiemas (mpojaBaemasi) UM NPOAYKIKs Oe30macHa il 3I0POBBS;
B) nHCIIEKITMOHHBINA KOHTPOJIb 332 CePTUHUIIUPOBAHHOMN MPOTYKITUEH CO CTOPO-
HbI OpraHa Mo cepTuuKanuu;

') yTO nexnapaius 0 COOTBETCTBUU UMEET IOPUANYECKYIO CHUITY HapaBHE C cep-

TU()UKATOM COOTBETCTBUS.
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IMPUJIOKEHUA

IIpunoxenne 1.

MHOXUTENU U MPUCTABKU I 00pa30BaHMsI KPATHBIX U TOJBHBIX enuHuUI Sl

MHuoxureib IIpucraBka
HaumenoBanue Oo6o3HaueHue
MexayHapoaHoe Pycckoe MexayHnapoaHoe Pycckoe
10 * yotta jiorta Y u
10% Zetta 3erTa Z 3
10 exa JKCca E C)
10" peta nera P I
10 * tera Tepa T T
10° giga rura G r
10° mega Mera M M
10° kilo KHJIO k K
10°° hecto TeKTO h r
10* deca Jieka da na
ot | dea | aem | d | a1 |
10 centi CaHTH c c
10°® milli MUJUTH m M
10°® micro MHUKPO u MK
10 ° nano HaHO n H
10 * pico KO p
10" femto demro f b
10 ' atto arTo a a
104 zepto 3eNnTO z 3
10 * yocto jioKTO y "
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[TpousBoansie enuHUILI cucTeMbl CH1

Ipuioxkenue 2.

Beanunna H Exnnnna H
Bripakenne
Pa3mep- HaumenoBa- Oo6o03Ha- p
HaumenoBanue yepe3 eIUHU-
HOCTh HHE YyeHue
nn1 CH
1 1
Yacrora H T H repi H I'n H C
Cuita, Bec H LMT™ H HBIOTOH H H H MK+ ¢
JaBnenue, mexa-
HUYECKOE Ha- LIMT? acKaib I1a M Ekrc?
psHKCHUE
DHeprus, padora,
KOJIMYECTBO TEII- L2MT™ JIKOYIIb Jx M2 Krec
JIOTBI
2n -3 2 3
MoIHOCTb H L*MT H BaTT H Br H M“"KI*C
KonuuectBo
TI KYJIOH Kn c-A
3JIEKTPUYECTBA
DneKkTpruyeckoe
HaIpspKeHUe, T0-
TEHLIMA, JJIEK- L2MT 3! BOJIBT B M2kroc S AT
TPOJBHKYIIIAS
chia
OJexTpuuecKas 2n - . -
N P L2M AT dapana o M2kt A2
éMKOCTD
ONEKTPUYECKOE 3.- 3 .
P L2MT 312 oM OMm M2 Kroc oA
CONPOTHUBIICHUE
DiexTpruyeckas Dn 2 .
p L2MIT3)? CHUMEHC CMm M2 krt-cdA?
MIPOBOIMMOCTD
IloTox Maruut- 20- 2 .-
y L2MT 2t BeGep B6 m2kr-c 2 AT
HOM MHITYKIHH
MaruutHas nH- 2. 2 .-
MT2? Tecia Tn kr-c A’
JYKLHst
NHIykTHBHOCTH H L*MT 21 H TeHpH H I'n H Mo ke A
CBeToBOM MOTOK H J H JFOMEH H M H K" Cp
- 2 )
OcBeméHHOCTh H L™J H JIFOKC H JIK H M K Cp
AKTHUBHOCTB pa- 1 1
p T OeKKepenb bk c
JTUOHYKJIH/IA
Tlornoménnas
03a HOHU3HU- . . .
. L2T? rpeit I'p M2-c2
PYIOIIETO U3ITY-
YEeHUS
OKBUBaJICHTHAI . .
L2T? 3UBEPT 3B M2 ¢
71032 U3ITYYICHUS
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IIpuno:xenue 3.
W3zBieuenus u3 'OCT 8.417-2002

[Tpu HanuMcanuy 3HAYEHUN BEJIMUMH MPUMEHSIOT 0003HAYCHUS eIUHUIL OY-

I .
, ... ), IpHYEM YyCTaHABIUBAIOT

KBaMH WJIM CIICIIMAJbHBIMH 3Hakamu (...°, ...
JIBa BUJa OYKBCHHBIX 0003HAYCHHUIN: MEXKIyHAPOIHOE (C MCIIOJIb30BaHUEM OYKB
JATUHCKOTO MJIM TpedyecKoro ajdasuta) U pycckoe (C MCIOJIb30BaHHEM OYKB
pycckoro ajidgaBuTa). YCTaHaBIMBACMbIE CTAaHIAPTOM OOO3HAYCHHS CIUHUI]
npusezensl B Ta0n. 1 — 8 (TOCT 8.417-2002).

bykBeHHbIE 0003HAYEHUS] €AMHUI] MEYATAIOT NpAMbIM pupToM. B 000-
3HAYCHUSX EAUHUIl TOUKY KaK 3HAK COKpPAIIICHUSI HE CTaBSIT.

O06o03HaueHMS €AMHUIL TIOMEIIAIOT 32 YUCITOBBIMU 3HAYCHUSIMU BEJIMYUH U B
CTpoKy ¢ HuUMHU (0e3 mepeHoca Ha CIEAYIONIYI0 CTPOKy). UuClIoBoe 3HaueHHE,
npeacTaBisoniee co0oi Ipodk ¢ KOCOM 4epToit, cTosIee nepes 0003HaueHHEM
€UHUIIBI, 3aKTI0YAI0OT B CKOOKH.

Mexnay nocnenHeil nu@ppoi yucia U 0003HAYEHUEM €IUHULBI OCTABIISIOT
npo0e.

[IpaBunbHO: HenpasuibHO:
100 kW: 100 kBt 100kW:; 100xBT
80 % 80%

20 °C 20°C
(1/60) s . 1/60/s .

WckntoueHusi COCTaBIAIOT OOO3HAUECHHMS B BHJIE 3HAKa, MOJHSITOTO HaJ
CTPOKO#, mepel KOTOPhIMU MPoOEIT HE OCTaBJISIIOT.

[IpaBunbHO: HenpaBuibHO:
20°. 20 °.

[Ipy HaMMUUKM JECATUYHOW APOOM B YMCIOBOM 3HAYEHUU BEIUYUHBI 000-
3HAYCHUE €UHUIIBI TOMEIIAIOT 32 BCeMU Iuppamu.

[IpaBunbHO: HenpaBuibHO:
423,06 m; 423,06 M423 m 0,6; 423 m 06
5,758° mimn 5°45,48'5°758 wm 5°45',48
i 5°45'28,48" . wmm 5°45'28" 8.
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[Ipu ykazaHUW 3HAYECHHUI BEJIMYHMH C MPEACIbHBIMU OTKIOHEHUSIMU YUCIO-
BBIC 3HAYCHUS C MPEICTLHBIMU OTKJIOHCHUSMH 3aKIIIOYalOT B CKOOKH M 0003Ha-
YeHUS €IMHUIl TOMEIAI0T 3a CKOOKaMU WJIM MPOCTaBIAIOT 0003HAUYCHHUE €u-
HUIIBI 32 YACJIOBBIM 3HAYEHUEM BEJIMUMHBI U 32 €€ MPEACIbHBIM OTKJIOHEHUEM.

[IpaBunsHO: HenmpaBuibHO:
(100,0 £ 0,1) kg; 100,0 £0,1 kg;
(100,0 £ 0,1) xkr 100,0 += 0,1 xr
S0g+1g;50r+1r.50+1g;50+1r.

Jonyckaercsi mpUMEHSATh 0003HAYEHUS €IMHUI] B MOSACHEHUSAX 00O3Haue-
HUHM BeJMYMH K GpopMmynnam. [lomeniate 0003HaUeHHS €IUHUL B OJTHON CTPOKE C
dbopmynamu, BeIpaKaIONIUMU 3aBUCUMOCTH MEXTY BEJIMUUHAMU WM MEXKIY UX
YUCJIOBBIMU 3HAYEHUSIMU, MIPEJCTABICHHBIMU B OYKBEHHOU (hopme, HE T0oIycKa-
eTcsl.

[IpaBunbHO: HenpaBuibHO:
v =3,6 s/t, v = 3,6 s/t km/h,
rjie Vv — ckopocTh, km/h; rioe s — myTh, m;
S — myTh, M; t — Bpems, S.
t — Bpems, S.

bykBeHHbIE 0003HAYEHUSI €IUHUI], BXOMSIINUX B MPOU3BEICHUE, OTACIISIIOT
TOYKaMH Ha CpPEJHEW JWHUU Kak 3HakamMu yMHOXeHus. He momyckaercst uc-
MOJIb30BATh JJIS 3TOM LETU CUMBOII «X».

[IpaBunbHO: HenpaBuiibHO:
N-m; H-MNm; Hm
A-m’; A-m°Am?; AM?
Pa-s; Ila-c. Pas; Iac.

B MammHOMUCHBIX TEKCTaxX AOIMYCKAeTCA TOYKY He MoAHUMAaTh. Jlomycka-
eTcsi OyKBEHHBbIC 0003HAYEHUSI CIMHMII, BXOJSAIINX B MPOU3BEICHUE, OTICISThH
npoOesiaMH, €CJIM 3TO HE BBI3BIBAET HEJOPA3yMEHUS.

B OykBeHHBIX 0003HAYCHUSX OTHOIICHHWI €UHUI] B KaYeCTBE 3HAKA JIeJie-

HUS UCTOJIB3YIOT TOJIBKO OJHY KOCYIO WJIM TOPU30HTAIbHYIO UepTy. Jlomyckaer-
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Csl IPUMEHATH 0003HAYCHHS CIMHUIL B BHJIC TIPOU3BEICHUN 0003HAYCHHI €/TH-
HUI], BO3BEJACHHBIX B cTeneHU (TIOJOKUTEIIbHBIC U OTpUIaTeNbHbie). Eciu s
OJIHOM M3 €IMHUIl, BXOAAIIUX B OTHOIICHUE, YCTAHOBJICHO 0003HAUYCHUE B BUC
OTpHIIATEILHOM cTereHu (Harmpumep, stmt KLt vt K_l), MPUMEHSTH KO-
CYIO WJIM TOPU30HTAIBHYIO YePTY HE JAOMYCKACTCS.

[IpaBunsHO: HenmpaBuibHO:!

W-m 2K Brm 2K 'W/m%K: Br/MY/K

W
W m?
m2.-K K

[Ipy NpyMEHEHUH KOCOM 4epThl 0003HAYEHHUS €MHUI] B YUCIUTENE U 3HA-
MeHaTeJle IOMEIIAIOT B CTPOKY, ITPOM3BEIcHAE 0003HAYEHHI €MHHI] B 3HAME-

HATEJIE 3aKJII0YAI0T B CKOOKH.

[IpaBunbHO: HenpaBuiibHO:

m/s; M/c r% ; J%
W/(m-K); Br/(m'K) W/m-K; Bt/m-K
[Ipy yka3aHUM MPOU3BOJIHOM €IMHHMIIBI, COCTOSIISH M3 JABYX U 0OoJyiee eIu-
HUII, HE JOIMYCKaeTCcs KOMOMHUPOBATh OyKBEHHbIE 0003HAUYECHHUSI 1 HAMMEHOBA-
HUS €IMHUL, T.€. IJIS OJHUX €AUHHI] YKa3blBaTh O0O03HAUYEHHUS, a JUIS IPYTUX —
HAaMMEHOBaHUSI.
[IpaBunbHO: HenpaBuiibHO:
80 km/u80 km/uac
80 krioMeTpoB B yac. 80 KM B 4ac.
I

Jonyckaercsi NpUMEHATh COYETAHUs CIEUaIbHbIX 3HAKOB:(...%, ..., ...",

% 1 %o ¢ OyKBEHHBIMH 0003HAUCHHUSIMH €IMHULI, Hanpumep, °/S.[2]
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IIpuioxkenue 4.

t -t

3HaueHns GyHKIHHN Jlanmaca @(X) = % ! e 2 dt
Z D(2) Z )
1 2 3 4
0,0 0,00000 2,1 0,48214
0,1 0,03983 2,2 0,48610
0,2 0,77926 2,3 0,48928
0,3 0,11791 2,4 0,49180
0,4 0,15542 2,5 0,49379
0,5 0,19146 2,6 0,49534
0,6 0,22575 2,7 0,49653
0,7 0,25804 2,8 0,49744
0,8 0,28814 2,9 0,49813
0,9 0.31594 3,0 0,49865
1,0 0,34131 3,1 0,49903
1,1 0,36433 3,2 0,49931
1,2 0,38493 3,3 0,49952
1,3 0,40320 3,4 0,49966
14 0,41924 3.5 0,49977
1,5 0,43319 3,6 0,49984
1,6 0,44520 3,7 0,49989
1,7 0,45543 3,8 0,49993
1,8 0,46407 3,9 0,49995
19 0,47128 4,0 0,499968
2,0 0,47725 4,5 0,499999

83



IIpuioxkenue 5.

UnterpansHas GyHKIUS pacrpenenenus Iupcona y°

3HaueHUs }(Zk,P B 3aBHCHUMOCTH OT YHCJIa CTCICHEH CBO60,I[BI K u BCPOATHOCTH P

x/ || 0,99 098 | 095 | 0,90 0,80 0,20 0,10 0,05 0,02 0,01 0,001
P

1 |/0,00016 (/0,00063|/0,00393| 0,0158 || 0,0642 || 1,642 | 2,706 | 3,841 5,412 6,635 || 10,827
2 || 0,0201 || 0,0404 | 0,103 || 0,211 || 0,446 | 3,219 || 4,605 | 5,991 7,824 9,210 || 13,815
3] 0115 || 0,185 | 0,352 || 0,584 || 1,005 | 4,642 || 6,251 | 7,815 9,837 | 11,341 | 16,268
4 | 0,297 | 0,429 || 0,711 || 1,064 | 1,649 || 5,989 || 7,779 | 9,488 | 11,668 | 13,277 | 18,465
51 0554 || 0,752 | 1,145 || 1,610 || 2,343 || 7,289 | 9,236 | 11,070 | 13,388 | 15,086 | 20,517
6 || 0872 || 1,134 | 1,635 || 2,204 || 3,070 | 8,558 | 10,645 | 12,592 | 15,033 | 16,812 | 22,457
71 1,239 | 1,564 || 2,167 || 2,833 || 3,822 || 9,803 | 12,017 || 14,067 || 16,622 | 18,475 | 24,322
8 || 1,646 | 2,032 || 2,733 || 3,490 | 4,594 || 11,030 | 13,362 || 15,507 || 18,679 | 20,090 | 26,125
9 | 2,088 | 2,532 || 3,325 || 4,168 || 5,380 || 12,242 | 14,684 || 16,919 || 19,679 | 21,666 | 27,877
10 || 2,588 | 3,059 | 3,940 || 4,865 || 6,179 | 13,442 || 15,987 | 18,307 | 21,161 || 23,209 || 29,588
11| 3,053 | 3,609 | 4,575 || 5,578 || 6,989 | 14,631 || 17,275 | 19,675 | 22,618 || 24,725 || 31,264
12 || 3,571 | 4,178 | 5,226 || 6,304 || 7,807 | 15,812 || 18,549 | 21,026 | 24,054 || 26,217 || 32,909
13 || 4,107 | 4,765 | 5,892 || 7,042 | 8,634 | 16,985 || 19,812 | 22,362 | 25,472 || 27,688 || 34,528
14 || 4,660 | 5,368 | 6,571 || 7,790 || 9,467 | 18,151 || 21,064 | 23,685 | 26,873 || 29,141 || 36,123
15| 5,229 | 5,985 | 7,262 || 8,547 | 10,307 | 19,311 || 22,307 || 24,996 | 28,259 || 30,578 || 37,697
16 || 5,812 | 6,614 | 7,962 || 9,312 | 11,152 | 20,465 || 23,542 | 26,296 | 29,633 || 32,000 || 39,252
17 || 6,408 | 7,255 | 8,672 || 10,085 | 12,002 | 21,615 || 24,769 | 27,587 | 30,995 || 33,409 || 40,790
18| 7,015 | 7,906 | 9,390 || 10,865 | 12,857 | 22,760 || 25,989 | 28,869 | 32,346 || 34,805 || 42,312
19| 7,633 | 8,567 ||10,117 11,651 | 13,716 | 23,900 || 27,204 | 30,144 | 33,687 || 36,191 || 43,820
20 || 8,260 | 9,237 ||10,851| 12,443 || 14,578 || 25,038 || 28,412 || 31,410 | 35,020 | 37,566 || 45,315
21 || 8,897 | 9,915 (111,591 13,240 || 15,445 | 26,171 || 29,615 || 32,671 | 36,343 | 38,932 || 46,797
22 || 9,542 | 10,600 (12,338 14,041 || 16,314 || 27,301 || 30,813 || 33,924 | 37,659 | 40,289 || 48,268
23 || 10,196 | 11,298 || 13,091 14,848 || 17,187 | 28,429 || 32,007 || 35,172 | 38,968 | 41,638 | 49,728
24 || 10,856 | 11,992 (113,848 15,659 || 18,062 || 29,553 || 33,196 || 36,415 | 40,270 | 42,980 | 51,179
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25| 11,542 ||12,697 || 14,611 16,473 || 18,940 | 30,675 || 34,382 || 37,652 | 41,566 | 44,314 | 52,620
26 || 12,198 | 13,409 || 15,379 17,292 || 19,820 | 31,795 || 35,563 | 38,885 || 42,856 | 45,642 || 54,052
27| 12,879 | 14,125 ||16,151 || 18,114 || 20,703 || 32,912 || 86,741 || 40,113 | 44,140 | 46,963 | 55,476
28 || 13,565 | 14,847 (/16,928 || 18,939 || 21,588 | 34,027 || 37,916 || 41,337 | 45,419 | 48,278 | 56,893
29 || 14,256 || 15,574 |(17,708 || 19,768 || 22,475 | 35,139 || 39,087 | 42,557 || 46,693 | 49,588 || 58,302
30 || 14,953 || 16,306 || 18,493 20,599 || 23,364 | 36,250 || 40,256 | 43,773 || 47,962 | 50,892 || 59,703
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Ipunioxenue 7.
IITpux-KOabl HEKOTOPBIX CTPaH

0 — 09 CIJA u Kanana 690 Kuraii

30 — 37 Opannus 70 Hopserus

380 bonrapus 729 N3pannb

383 CnoBenust 73 lBerus

385 Xopsarus 740 — 745 I'aremana, CanbBanop, ['onaypac, Hukaparya,
400 — 440 I'epmanus Kocra-Puxka, [Tanama
460 — 469 Poccus u 6B, 750 Mekcuka

CCCP 759 Benecyana

4605 JlatBus 76 UlIBeinapus

471 TaliBaHb 770 KonymOus

489 I'on-Konr (ube Kurait) 773 Ypyrsaii

45 SAnonus 775 Ilepy

49 SAnonus 779 AprentuHa

50 BenukoOpuTtanus 780 Yunm

520 I'perust 786 DxBagop

529 Kunp 789 bpazunus

535 MansbTa 80 — 83 Uranus

539 Upnanaus 84 Ucnanus

54 benbrus u JlrokcemOypr 850 Ky6a

560 Ilopryranus 859 Uexus, CnoBakus
569 Ucnannus 860 skc-FOrocnaBus
57 lanus 869 Typuus

590 [Nonpia 87 Hunepnanasl

599 Benrpus 880 FOxmnas Kopes
600 — 601 IOAP 885 Tammnaun

619 Tynuc 888 Cunramyp

64 OuHIIHINAS 90 — 91 Hosasg 3enannus

955 Manaiizus
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