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I'maa 1. Exnanusl puznyecknx BeanunH. Cucrema CHU.

1.1. Teopemuueckue ceedenusn no meme «Eounuyvl ¢puzuuecxkux ge-
auuun. Cucmema CH».

Memponozcus - Hayka 00 U3MEPEHUSX, METO/IaX U CPEACTBaX oOecreueHus
WX €MHCTBA U CMOCO0aX HOCTUKEHUS TPeOYEeMOil TOUHOCTH.

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

Teopernyeckas METpPOJIOTHsS 3aHUMAETCS BOIpPOCAMHU (PYHIAMEHTAIBHBIX
UCCIIEJOBaHUM, CO3/JaHUEM CUCTEMbI €IMHUI] U3MEPEHUN, PU3NYECKUX IMOCTO-
SIHHBIX, pa3pa00TKON HOBBIX METOJOB U3MEPEHUSI.

[IpuknanHas (mpakTHYeCKasl) METPOJIOTUSl 3aHUMAETCS BONPOCAMU IpPaK-
TUYECKOTO MPUMEHEHHUS B Pa3IMYHBIX cpepax AEsITEeIIbHOCTU PE3yJIbTaTOB TEO-
PETUYECKUX MCCIIEJOBAHUIN B PaMKax METPOJIOTHUU.

3aKoHOAATENbHAsT METPOJIOTUSl BKIIOYAET COBOKYIHOCTh B3aUMOOOYCIIOB-
JICHHBIX MPaBUJI U HOPM, HAIPaBJICHHBIX Ha 00ECIIeYEeHNE €JMHCTBA U3MEPEHU,
KOTOpbIE BO3BOJSITCS B PAHT MPABOBBIX MOJIOKEHUH (YIOJHOMOYEHHBIMUA Ha TO
opraHamMu TrOCyJIapCTBEHHOM BJIACTH), UMEIOT 00S3aTEIbHYIO CUITy U HAXOJATCA
101 KOHTPOJIEM rOCYapCTBa.

H3mepenue - COBOKYIIHOCTh ONEPALMI, BBIITOJHIEMBIX C IIOMOIIBIO TEX-
HUYECKOTO CPEJCTBA, XPAHALIErO €IWHUILY BEIUYHMHBI, MO3BOJISIOLIETO COIO-
CTaBUTh U3MEPSEMYIO BETUUUHY C €€ €AUHUIEH U NOJyYUTh 3HAYCHHUE BEITUYU-
HbI. DTO 3HAYEHUE HA3bIBAOT PE3YJIbTaTOM U3MEPEHU.

OCHOBHBIM OOBEKTOM H3MEPEHHS B METPOJIOTMM SIBIIAIOTCS (PU3NYECKHE
BEJINYUHBI.

QDu3uueckana éeruyuHa — OJHO W3 CBOMCTB (PM3MUECKOTO OOBEKTA (SIBIIC-
HUs, TIpoliecca), o0lee B KaueCTBEHHOM OTHOIIEHHMH I MHOTUX (DPU3UYECKUX
00BEKTOB, HO B KOJIMYECTBEHHOM OTHOIICHUH WHAUBUIYAIHHOE JIJIST KAKIOTO U3

HHX.



duznyeckas BEJIMYMHA NPUMEHSETCS JJI1 ONUCAHUS MaTepUAIbHBIX CH-
CTeM U OOBEKTOB (SIBJICHMIA, MPOIECCOB M T.I.), M3yYaEMBIX B JIOOBIX HayKax
(busuke, XUMHH U JIP.).

CyI1ecTBYIOT OCHOBHBIE M NPOU3BOJAHBIE BEIMYHUHBI. COBOKYIMHOCTH OC-
HOBHBIX M IIPOU3BOAHBIX €IMHUL, OTHOCSIINUXCS K HEKOTOPOH CUCTEME BEJINYUH
1 o0pa3oBaHHAsl B COOTBETCTBUM C MPUHATHIMU IPUHLUIIAMU - CUCmeEMAa eOUHUY
Quzuueckux eenudUH.

OcHoBHbIMU _SBASIOTCS (1)1/13. BCINYMHBI 1 CAWHUIIBI, BI)I6I/Ipa€MI>IC IIpou3-

BOJIBHO U HE3aBUCUMO JAPYT OT apyra. Kaxxaoil OCHOBHON (u3. BEIMUUHE NPU-
CBAaMBAETCS CUMBOJ JIATHHCKOTO WJIM Tpedeckoro andaButa. OCHOBHBIE BEIU-
4yuHbI onpeneneHsl B coorBeTcTBuu ¢ ['OCT 8.417.

IIpou3600ubivy ABASIOTCS (U3. BEIMUYUHBI U UX €IUHUIIBI, KOTOPBIE OIpe-

JEJSI0TCS JIMOO Yepe3 OCHOBHBIE €UHUIIBI, JIMOO 4Yepe3 JIpyrue MpOU3BOJHBIC
CIMHUIIBI C TIOMOIIBIO ONpeoenstouux ypagHeHull, TPEeICTaBIAIONNX (ru3nde-
CKH€ 3aKOHBI WJTU OTIPECICHHS] COOTBETCTBYIONNX (D13, BETUYNH.

OcHoBHbIC (DU3UUYECKHE BEIUYUHBI MPUHATH MEXITyHApOJIHOU CH-
cremoii equauni; CU (Systeme International d Unitas - Sl), kotopast yTBep-
xaeHa B 1960 r. XI T'enepanpHOoil KOH(pepeHIIMEW MO MepamM M BecaM
(F’KMB) (tabnuma 1.1.):

1.Jnuna L (pa3mMepHOCTH), METp (HaUMEHOBaHHE), M (MEXKIyHAPOIHOE), M
(pycckoe obo3nauenue) (cm. Tabnuia 1, [punoxenue 2).

2.Macca M, xunorpamm, Kg, kr.

3.Bpems T, cekynna, S, C.

4.Cwuiia snekTpuueckoro Toka, |, Ammep, A, A.

5. TepmoguHamuueckasa temmneparypa, 6, Kenssun, K, K.

6.Komnuectso Bemniectsa, N, Moib, Mol, Mok,

7.Cuina csera J , Kannena, cd, k.



Tabmmma 1.1

Beanunna Eanuuna
HaumenoBanue Pasmep- | Haumeno- O6o3HaueHue
MEX- c-
HOCTh BaHUE Py
y- CKOE
OcnosHble eOuHUYbl
Jlaa L Mertp T M
Macca M [Kunorpamm K KT
Bpewms T  [Cekynma S c
Cuna snekTpuye- I Awmnep A A
CKOT'0 TOKa
Temneparypa Tep- 0 KenbBun K K
MOJMHAMUYECKas
KonuuectBo Bee- N  |Momnb mol MOJIb
CTBa
Cuia cBeta J Kannena C KII
JlononanumenvHvle eOuHuYbl
[1nockuii yron - Panunan ra pa
TenecHblt yron - Crepaauan Sr cp
ﬂOl/lOJZHume]leble.'

1. [Tnockuit yron (reomerpuueckas purypa, oOpazoBaHHasi ABYMsl JIydaMH
(ctopoHam#u yria), BRIXOJSIIUMU U3 OJHOM TOYKH) - paguaH paj (yroa Mexmay
JIBYMSI paJuycamMu OKPY>KHOCTH, JUIMHA yTW MEXAY KOTOPBIMH paBHa pajauy-
cy);

2. TenecHblii yroa (4acTh MPOCTPAHCTBA, 3AKIIOUYCHHAS! BHYTPU OJHOM TO-
JIOCTH KOHUYECKOH MOBEPXHOCTU C 3aMKHYTOM HaIpaBisIolIel) — cTepaauaH Sr
(TesecHbIN yroi, BEpIIMHA KOTOPOTO PacloJioKeHa B LIEHTpE cepbl U KOTOPBIN
BBIPE3a€T Ha MOBEPXHOCTH c(ephl IUIOLIab PaBHYIO IUIOLIAAM KBajapaTa co
CTOPOHOM, paBHOU pagnycy cdephl).

Jns ynobctBa mpumeHeHus: enuHul (pusndeckux BeauuuH CU npuHsTHI
NPUCTABKU Ui 00pa30BaHMs JECSITUYHBIX KPATHBIX M JOJBHBIX (MEHBIINX) €AH-
HUI, MHOYKUTENN U IPUCTABKU KOTOPBIX NpuBeeHb! B [Ipuioxkenun 1.

N3mepsiemble BEITMYUHBI IMEIOT KAYECTBEHHYIO M KOJMYECTBEHHYIO Xapak-

TCPUCTHUKH. CDOpMaJ'H/I?)OBaHHBIM OTPAKCHUEM KAYCCTBCHHOI'O pa3jIniuAaA HU3MC-



pPSEMBIX BEIUYHWH SBISICTCS WUX pazmepHocms. COTIacHO MEXIYHAPOIHOMY
crangapty MCO pa3mepHOCTh 0003HadaeTcsi CUMBOJIOM diM, OT JIATUHCKOTO
dimensim (pa3mepHocts). Hanmpumep, pa3MepHOCTh OCHOBHBIX (PM3UYECKUX BE-
JUYWH — JJIMHBI, MACChl M BPEMEHU — 0003HAYACTCS COOTBETCTBYIOIIMMH 3a-
rnaBHbIME OykBamu: dim | —L; dimm—M; dimt—T.

PasmepHocTh MpOU3BOAHON (DU3UUYECKON BEIMUYMHBI BBIPAXKACTCS 4Yepes3
pPa3MEpHOCTh OCHOBHBIX (PM3WYECKHUX BEIMYUH C TIOMOIIBIO CTEIEHHOTO OJHO-
YJIeHa:

dim X = L*M P17 (1.1)
rae L,M, T — pasmepHOCTH COOTBETCTBYIOIIMX OCHOBHBIX (DU3UUYECKUX BE-
JIMYHH,

o, B, Y — mokazarenu pa3MepHOCTH (TIOKa3aTeIu CTENEHU, B KOTOPYIO BO3-
BEJICHBI Pa3MEPHOCTH OCHOBHBIX (DM3MYECKUX BEIIMUYWH).

[TokazaTenb pa3MEepHOCTH MOKET OBITh MOJOKUTEIBHBIM WM OTPULIATEIb-
HBIM, TIEJIBIM WM IPOOHBIM, HyJIeM. Ecim Bce mokaszarenu pa3sMepHOCTH PaBHBI
HYJII0, TO BEJIMYMHA Ha3bIBaeTcsa Oe3pasmepHou. OHa ObIBAET OTHOCHUTEIILHOM,
OTIpeeNIsIEMO KaK OTHOIIEHHWE OJITHOMMEHHBIX BETUYHMH (Hampumep, OTHOCH-
TeJIbHAsI JUAJICKTPUYECKasi MMPOHUIIAEMOCTb), U JIOTapU(MHUUECKOHN, Ompeaesie-
MO Kak Jiorapu(M OTHOCUTEIILHON BEJIMYUHBI (HallpuMep, Jorapudm OTHOIIIE-
HUSI MOIIIHOCTEW WJIM HAMPSKEHUN ).

KoyimuecTBEHHON XapaKTEPUCTUKOM H3MEPSEMON BEIWYMHBI CIYXKUT €€
pasmep. Tlonydenune napopmaruu o pasmepe puznueckor uim HePu3nIeCKoi
BEJTWYMHBI SBJISICTCS COACPIKAHUEM JIFOO0TO U3MEPCHHUS.

3HadeHne (HU3NYECKON BEJIMYMHBI MOTYYalOT B PE3YJIbTATE €€ U3MEPCHHUS
WJIM BBIYMCJICHUS B COOTBETCTBUH C OCHOBHBIM YPaBHCHHUEM H3MEPCHHUS:

Q=XI[Ql (1.2)
rne Q — 3HaueHue GU3NUECKON BETUYMHBI, X — YUCIOBOE 3HAYCHUE M3MeE-
psAeMoil BeIWUMHBI B mpuHsATOM enuuuie; [Q] — BeIOpaHHAs A M3MEPEHHUS

CAHNHUIIA.



Hcmunnoe snauenue gusuyeckoii 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 n3Mmepenuss GU3NMYECKOW BEIMYHMHBI OINpPEACNAETCS Pa3HO-

CTBIO A, = X — X (WU X=Xy~ Xu(X1)),

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

JeiicmeumenvHoe 3nauenue Qu3uuecKkoil 6eauduH»l — 3TO 3HAUCHUE,
HalJIEHHOE AKCIIEPUMEHTAILHBIM IyTEM W TPHOJMDKAIONMEecs K HUCTHUHHOMY
HACTOJIBKO, YTO JIJISl JAHHOM 1€ MOXKET MPUMEHSThCS BMecTo Hero. OHO TMo-
Jy4aeTcs MU MOMOITY 00pa3lOBbIX CPEACTB U3MEPEHUSL.

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

JleficTBUTETFHOE 3HAYCHHUE BEITUYHHBI OMPEACISICTCS IKCIIEPUMEHTATBEHO
U3 TPEANOJIOKEHU, YTO pe3ybTaT IKCIEPUMEHTa JTUOO M3MEpeHus OJIM30K K
HUCTUHHOMY 3HAYCHHIO BEJTUYHHBI.

UToObl HAUTH pazmepHoCcmb NPOU3BOOHON (PuU3UYECKOU 8eAUYUHBL B HE-
KOTOpPOHM CHCTEME BEJIMYMH, HAJ0 B MPaBYIO YacTh OMPEACISIONIETO YPABHCHUS
ATOW BEJIIMYMHBI BMECTO OOO3HAYCHHWH BEIMYWH TOJCTABUTH MX Pa3MEPHOCTH.
Tak, HarpuMep, TOCTABUB B OMPEIEIIAIONISe YPaBHEHUE CKOPOCTH PaBHOMEPHO-
ro nBmwxenus V = ds/dt Bmecto ds pasmepHocTh aauHbI 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

pa3MepHOCTb BpeMEeHH T M BMecTO OV HaliICHHYIO BBIIIE Pa3MEPHOCTh CKOPOCTH

LT™, momyumm



dima=LT? (1.4)
3Hasi pa3MEPHOCTh YCKOPEHHUS MO OMPEACIISIIOIEMY YPaBHEHUIO CHIibl F =

ma, IMOJIy4YHuM:
dimF =M -LT 2= LMT 2 (1.5)
3Has pa3MEpHOCTb CUJIbI, MOXKHO HAlTH pa3MEpHOCTb pabOThI, 3aTEM pa3-
MCPHOCTb MOIIMHOCTH M T.I. Ta6Jmua HanOoJIee 4acTo BCTPCHAOIIUXCA ITPOU3-

BOJAHBIX euHMIl cucteMbl CU npencTaBieHa B MPUIIOKEHUH 2.

1. 2. Ilpumepwt pewrenue 3a0au no meme «Eounuywl ghuzuueckux ee-
auuun. Cucmema Cup.
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 naBiieHHs Ha POJUK MPU HAKaTBIBAHUH PE3bOBI CO-
craBisieT 305 krc. Beipa3uth cuity B enuaunax cucteMsl CH.

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

IIpumep 3. BripazuTh KHHETHUECKYIO DHEPTHIO0 MaXOBUKA, COCTABIISIO-
uryto 12,5 xre M B enquaunax cucremol CH.

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

IIpumep 4. Pabora, BeIMOTHEHHAS MOTOPOM MOITHOCTBIO 5 KBT 3a 7 4,
coctapisieT 35 kBt 4. Beipasuts padoty eqununax cucremsl Cu.

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

IMpumep 5. Pacmmdpyiite MexmyHapOaHBIE U PYCCKHE O0O3HAYCHUS
OTHOCHUTEJIbHBIX U JIorapupMUUeCcKuX eauHull: npoueHt (%), npomuuie (%.o),
MHJUTHOHHAsS 10Js (ppm, MIH ).

Pewenue: 310 0003HaUCHUSI OTHOCUTEIBHBIX €IMHUIL, XapaKTEePU3YIO-
X, Hanpumep, KIIJ[, oTHOcUTENbHOE yIJIMHEHUE U T.II., IPU 3TOM MPHUHSITO

BBIpa)KEHHE B MPOIeHTax (%), Koraa oTHoreHue pasHo 10 % B mpomuie (%o),
10



73.
Korja oTHouieHue paBHO 10 °; B MWUIMOHHBIX JTOJISIX (ppm) MpPU OTHOLIECHHH,

paszoM 107°,

1.3. 3a0auu ona camocmoamenvhozo pewienusn no meme «Eounuyi
¢usuueckux eenuuun. Cucmema Cup.

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

2. JIto¥MOBBIE JOCKH JUTMHOM 3 M W mmpuHOW 20 CM OTHYCKalTCs CO
ckiana o 1exe 500 py0. 3a kybomeTp. Ckoiibko cTosT 10 10COK?

3. CKopoCTh aBTOMOOWJISI HA MIPSIMOJIMHEHHOM Y4acTKe TPAaCChl COCTaBU-
na 175 km/4. TlepeBectu B enunuIlbl u3Mepenus cucremol CH.

4. Ha mupoBoM pbiHKe HeTh mpopaeTca mo 1eHe 80 aMepuKaHCKHUX
noJi1apoB 3a 0appeiib. OLIEHUTh eXKEKBApTaIbHBIN 00bEM BBIPYUKH OT IKCIIOPTA
150 TBIC. 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 enunaunax CU cpeanroro ckopocth (V) o0bekTa, eciu
3a Bpems t = 500 mc uM npoitaeHo paccrosgaue S = 10 cm.

7. YrimoBas cCKOpocTh anekTpoasuratens coctaisieT 1400 o6opoToB B
MuHyTy. llepeBectu B eqununbl uzmepenus cucremsl CH.

8. HazoBute npuBeneHHble 3HaUeHUsT (GU3NIECKUX BEITUYHMH, UCIIOIB3YS
KpaTHBIC U JTOJIbHBIC TTPUCTABKH: 5,3~1O13 Om , 10,4-108 I Uy, 256-10 Ia.

9. Ilo pa3MepHOCTH M O0O3HAYCHHUSAM EAMHUI] OMPEICITUTE, KAaKUe STO
dusndeckne Bemmuus # equannsl: 1) LPMT 2 v - ke - ¢ 5 2) LT L m ¢t
LT 2, m-c?.

10. Hanummure Gopmyasl pa3MepHOCTH, BBIPA3UTE 4Yepe3 OCHOBHBIC H
JONOJIHUTENNbHBIE eauHulbl CY U mpuBeauTEe HAMMEHOBAHUS €UHUIL CJIETYIO-
IIUX DJICKTPUYECKUX BEJIMYMH: 1) 4acTOThI; 2) SHEpPruu, paboThl, KOJIUYECTBA

TEIUIOTHI; 3) KOJIMYECTBA IJIEKTPUUYECTBA.
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I'masa 2. Pacyer morpemmnocreii cpeacts usmMepenuil. OkpyrieHnue pe3yJib-

TaToB 1/13MepeH1/1ﬁ.

2.1.Teopemuueckue ceedenus 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 UCTUHHBIM (JIEUCTBUTEIBHBIM) 3HAUCHUEM U3MEPSEMON
(bu3NYECKOI BETNUHUHBI.

[TockonbKy UCTUHHOE 3HAYEHUE (PU3UYECKON BEIMYUHBI HEU3BECTHO, TO Ha
IIPAKTUKE ITOJIB3YIOTCS €€ JEUCTBUTEIbHBIM 3HAUYCHUEM.

[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 cnoco0y KOAMYECTBEHHOTO BBIPAKEHUS TOTPEIIHOCTU JEIATCA Ha:
e a0COJIIOTHBIE;
® OTHOCUTEJIBHBIC,
® [IpUBEJCHHBIE.
2. 1o xapaktepy NpOsSBICHUS U3MEPEHHUS:
® CHCTEMAaTUYECKUE — IIOCTOSIHHBIE;
- IPOINOPLMOHAJIBHBIE;
- IOTPEUIHOCTH, U3MEHSIOIIMECS IO CIOKHOMY 3aKOHY.
® CIIy4alHBbIE;
e TpyObIe.
3. Ilo npuyrHaM BO3HUKHOBEHHS:

® MECTOJIMYECKHE;
12



® UHCTPYMEHTAJIbHBIE;
® BHEIIHUE;
® CyOBEKTHUBHBIC.
4. Ilo xapakTepy U3MEHEHUS U3MEPSEMOM BEIMYHHBIL:
® CTaTUYECKUE;
® JMHAMUYECKUE.
5. I1o ycioBusiM, B KOTOPBIX UCIIOJIB3YIOTCS CPEJICTBA U3MEPEHUN:
® OCHOBHaf;
® JIONOJHUTEIbHAS;
e JlOITyCKaeMas.
6. B 3aBucuMOCTH OT 3HAYEHUS U3MEPSAEMON BEJIMYHHBI:
® AJJIUTUBHBIC;
® MyJIbTUILUINKAaTUBHBIE.

1. 1o crtoco0V KOJIMUYECTBEHHOT'O BEIPAKEHHUS.

Abconomuaa nozpeuwtHocms CpeliCTB U3MEPEHUN — 3TO PAa3HOCTh MEKIY
MOKa3aHUeM MPUOOpa U UCTUHHBIM (JICHCTBUTEIBHBIM) 3HAUCHUEM U3MEPSIEMOM
BCJTUYMHBI.

AOGCOoIOTHAS TOTPEITHOCTh OLIEHUBAET TOYHOCTH TPHOOpPa TOIBKO B OJTHOM
TOYKE JHMAra30Ha U3MEPEHUN M BBIPAXKACTCS B SAMHHUIIAX M3MEPSIEMOUN BEITMUH-
HBI:

Ay =Xy =Xy, (2.1)
rae x, — oKa3aHusa nNpuoopa; x, — JEHCTBUTEIbHOE 3HAUEHNE U3MEPsEMOIl Be-

JTNYHHBI.
3HaK a0COJIFOTHOM MOTPENTHOCTH OYAET MOJOXHUTEIBHBIM, €CIId U3MEPEH-
HOC 3HaYCHHE OOJIbIIE NEHCTBUTEIHLHOTO, U OTPUIATEIIFHBIM B IIPOTUBHOM CITY-
gae.
Ilonpaséka — 310 aOCOIOTHASA MOTPEIIHOCTh HM3MEpPEHUs, B3sTas C 00-
—10
paTHeIM 3HaKOM. Hampumep, eciu abcomtotHast morpemHocts A,=1"C, To mo-
npaBka Vy=+1°C.
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Omnocumenvnaa noZpewtHocms CPEACTB WU3MEPEHHM — MOIPEIHOCTb
CPEIICTB M3MEPEHMI, BhIpAXKEHHAs! OTHOUIEHUWEM AOCOJIIOTHOM MOTPEIIHOCTH K
JNEUCTBUTEILHOMY 3HAYCHUIO (PU3UYECKOW BEJIMYWHBI, B Mpeleiax auarna3zoHa
n3MepeHnii. OTHOCUTENbHAS MOTPEIIHOCTh CPEACTBA U3MEPEHUS BBIPAXKAETCS B

% u OIIPCACIIACTCA KaK

5 =+ 10006, (2.2)
X

n

rac Axn — abcomoTHag IIOTPCIIHOCTD, X, — IIOKAa3aHUA HpH60pa.

OTtHOcCHUTEIbHAS IMOTPpCHIHOCTE OICHHUBACT TOYHOCTD an60pa TAK¥KC B O/JI-

HOH TOYKE U IICPCMCHHA I10 AUAITa30HY HSMCpeHHﬁ.

Ecnn Anara3oH U3MCPCHUS an/I6opa OXBAaTbIBACT K HYJICBOC 3HAYCHHNC BC-
JIMYUHBI, TO OTHOCHUTCIIbHASA IIOTPCHIHOCTD 06pamaeTc;1 B OECKOHEUYHOCTE B CO-

OTB@TCTB}’IOH_ICﬁ CMY TOYKC IIKaJIbI.

Ilpusedennaa nozpeuwtnocms CpelCTB U3MEPEHUNM — OTHOCUTEINIbHAS TIO-
IPEITHOCTh, BBIPAXXEHHASI OTHOIIEHHWEM a0COJIIOTHOM IMOTPEITHOCTH CPEICTBA
M3MEPEHUN K YCIIOBHO MPUHSATOMY 3HAUCHUIO BEJIMYHMHBI, TOCTOSHHOMY BO BCEM
JIMara3oHe U3MEPEHU MM B YacTW JHMAna3oHa. YCJIOBHO MPUHITOE 3HAYCHUE
BEJINYMHBI HA3bIBAIOT HOPMUPYIOIIUM 3HaueHUEM. [[puBeIeHHYI0 MOTPEIIHOCTh
OOBIYHO BBIPAXKAIOT B MPOIEHTAX U OMPEACIAIOT 10 hopmyJie

y =25 10006, 2.3)

XN

IZle Xy — HOPMHUPYIOIIUE 3HAYCHUS.

HopMmupyroniee 3Hau€HUE CYUTAIOT PABHBIM:

- KOHEYHOMY 3HAYEHUIO MIKaJbl MPUOOpa, €CIM OTMETKA HAXOIUTCS Ha
Kparo WJIK BHE MIKaJbl, HarpumMep mkana ot 0 A o 15 A, to x,=15 A;

- cyMMe MOAYJIeH KOHEYHBIX 3HAYEHUH IIKaIbl TPUOOPOB, €CIU HyJeBas
OTMETKAa HAaXOJIUTCA BHYTPH IIKAJIBI, HATPUMED IKaia npubdopa ot -5 A go +5

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

- ITIMHE IIKaJIbl, €CJIM IIKala UMEET PE3KO CYKAIOIUECs JEIECHUS; B 9 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 3HaY€HUE NMPUHUMAIOT PABHBIM Pa3HOCTH KOHEYHOI'O M HAYaJbHOT'O 3Ha-
YEeHUH LIKaJbl, T.€. AUaNa30Hy U3MEPEHUH.

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

2. 1Ilo XapaKTCpy MMPOABJICHHUA N3MCPCHU.

Cucmemamuueckasn noZpeutHoCmb UImMepernusl As - COoCTaBJpromas 110-

I'PEIITHOCTA HM3MEPEHUsS, OCTAOIIAsICs MOCTOSHHON WM 3aKOHOMEPHO H3Me-
HSFOIIAsICA MPU MHOTOKPATHBIX (IMTOBTOPHBIX) U3MEPEHUSX OJHOW U TOU XKe
¢dusndeckoil BeaumuuHBl. CHCTEMAaTHYECKHE IMOTPEHTHOCTH TPEICKa3yeMbl H
Oyarojapsi 3TOMy IMOJIHOCTBIO YCTPAaHECHBI BBEJCHUEM COOTBETCTBYIOIIHMX ITO-
npaBoK. VICTOYHMKOM CHCTEMATHYECKOH ITOTPEITHOCTH MOXKET TOCITYKHUTh,
HarpuMep, HETOYHOE HAHECEHHE OTMETOK Ha IIKaIy CTPEJIOYHOro mpuodopa,
nedopmariisi CTpEIKH.

B 3aBucumoctu om xapakmepa uzmeHenusi CACTEMAaTHYECKHUE TIOTPEIII-
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 HamOoJee 4acTo. XOpOIIMM MTPUMEPOM TaKOro BHJA CHCTEMa-
THYSCKON MOTPEITHOCTH SBJIICTCS MOCTOSHHOE, OTJIUYHOE OT HYJIS 3HAYCHUE
XOJIOCTOTO OITBITA.

IIponopyuonanvhvie nocpeuwtHocmu U3MEHSIOTCS TIPOIIOPIUOHATIFHO 3HA-

YCHUIO HSMCPHCMOﬁ BCIIMYUHBI.
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B 3aBUCHUMOCTH om npuuun 603HUKHOBEHUS CACTEMATUYECKHE MOrpenl-
HOCTH MOJIPa3AeIAI0T Ha HHCTPYMEHTAJIbHBIE, TOTPEIIHOCTH METOAa U3Mepe-
HUMN, CyOBEKTUBHBIE, MOTPEITHOCTH BCIIEICTBUE HECOOIIOICHNUS] YCTAHOBIICH-
HBIX YCJIIOBUU U3MEPEHUM.

THoepewnocmu memooa uzmepenuti (TEOpeTUYECKHE) OO0YCIOBICHBI He-
COBEPIICHCTBOM IPUHATOTO MeToAa U3MepeHHnil. OHU SBISIOTCS CIECICTBUEM
YIOPOIIECHHBIX MPEACTABICHUNA O SBICHHUAX W d(dPekTax, JeKalux B OCHOBE
W3MEPEHUU.

Cryuaiinaa nozpewtnocms usmepeHus - COCTaBISIIONIAs MOTPEIIHOCTU U3-
MEpEHUS, U3MEHSIOMIASICS CIy4YaHbIM 00pa3oM (MO 3HAKY W 3HAYCHUIO) MpHU
MOBTOPHBIX U3MEPEHUSIX OJHON M TOW Xe BenuuuHbl. CiyyailHble morpeu-
HOCTH HEU30€KHBI, HEYCTPAHUMBI U BCET/la MPUCYTCTBYIOT B pe3yJibTaTax M3-
MepeHHil. OHM BBI3BIBAIOT PACCEIHUE YUCIOBBIX 3HAYEHUI U3MEPSIEMOU BEIU-
YUHBI (pa3uyude UX B MOCJIEAHUX 3HAYaIMX nudpax) Ipd MHOTOKPATHOM H
JIOCTATOYHO TOYHOM €€ M3MEPEHUHU NpPU HEU3MEHHBIX YCIOBUsAX. OmnucaHue
CJIy4alHBIX MMOTPEIIHOCTEN MPOU3BOJUTCA C MOMOIIBI0 MaTEMAaTUYECKON CTaTH-
CTUKH.

TI'py6vimu (npomaxamu) Ha3bIBAIOTCS MOTPEUIHOCTH, CBS3aHHBIC C HEaK-
KypaTHBIM BEJICHHEM MU3MEPEHHI U 3allMCH PE3YJIbTATOB, & TAKXKE CO COOSIMU atl-
napatypsbl. [lorpenHocTu Takoro poaa AOJKHBI ObITh MCKJIFOYEHBI TyTEM IPO-
BEpOK pe3ynbTaToB u3mepenuil. [lpumep, yBunen 2,1, 3anucan 1,2.

Ilpozpeccupyrwuian (Opeiigposasn) nozpewtnocms — HENPEICKa3ZyeMas
MOTPEUIHOCTh, MEJIJIEHHO MEHSIOIIAsICS BO BPEMEHHU.

3. I1o npuyrHaM (MCTOYHMKAM ) BOSHUKHOBEHUS

Memoouueckue nozpewinocmu A,, — IOTPEUIHOCTH, KOTOPHIEC CBSI3AHBI C
BBIOOPOM METOJIa M3MEPEHHI; 3TO TMOTPEIIHOCTh, 00YCIOBJIECHHAsI HECOBEP-
HIEHCTBOM METOJAa U3MEPEHHUM.

[IpyymHON WX BO3HUKHOBEHMS SIBJISIETCS HECOBEPIICHCTBO METOJA 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

JOJKEH YETKO pa3nnyaTh (HaKTUUECKU H3MEPSIEMYI0 UM BEIUYHHY OT IMOAJIe-

Kalllel U3MEPEHUIO U YMETh OLIEHUBATh METOUYECKHE ITOTPEIIHOCTH).
Hucmpymenmanvuvie (annapamypHovle) NOZPEUHOCIMU  UIMEPEHUIL

AHHCO6YCJIOBJ'I€HLI MNOTPCIIHOCTAMHA TIPUMCHACMOI'O CpPpCACTBA HN3MCPCHUA.

OHu BO3HUKAIOT U3-3a U3HOCA JeTale U mpubopa B 1EIOM, HU3IUIIHETO Tpe-
HUS B MEXaHU3Me MPUOOpa, HETOUHOTO HAaHECCHHUS IITPUXOB MPU KaTHOPOBKE.
OTHU NOTPEUTHOCTH MPUHAIICKAT JAHHOMY CPEACTBY M3MEpPEHUM, MOTYT ObITh
OTIPE/ICIICHBI MPY €r0 UCIIBITAHUSX M 3aHECEHBI B €T0 MaCIIOPT.

NHcTpyMeHTanpHasi MOTPENTHOCTh yKa3aHa Ha caMoM TIpuOope B BHJIE
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 HANMEHBIIIECTO JICTICHMSI.

Ilena oenenusa — 3T0 YNCIIO €TUHUIL] U3MEPSIEMON BEJIMYUHBI, TIPUXOJISI-
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 BJIMSFOIIMX HAa U3MEPEHUE BEIMYMH (HAIpUMeEp, TeMIIepaTypa, BIaKHOCTb,
BHEIITHUE YJICKTPOMArHUTHBIE MOJIsI, MEXaHUUECKOE BO3/ICHCTBHUE U T.]1.).

Cyovexkmuenvie nozpeutHocmu A, ,— NOTPEITHOCTH, BO3HUKAIOILIE BCIIEI-

CTBHE OIIMOKH oreparopa (HEeBHUMATEIbHOCTh, HEOPEKHOCTh B U3MEPEHHSX ).

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 — MOIPEIIHOCTH, HE 3aBUCAIIUE OT CKO-
POCTH U3MEHEHHMS U3MEPSIEMON BEIUYHMHBI (U3MEpsieMasi BEJIMUYMHA HE MEHAETCA
BO BPEMCHH ).

2) lnHaMH4YeCKHe - 3TO MOTPENIHOCTH, OTCYTCTBYIOIINE MPH CKOPOCTH
M3MEHEHUS U3MEPSIEMOM BEJIMYMHBI, OJIM3KOM K HYJIIO, U BO3pAcTaIOLIUe IIPU €
OTKJIOHEHHMHU OT HYJIs (M3MepsieMasi BeIMYMHA MEHSETCS BO BPEMEHN).

5. Ilo yclI0BUSIM, B KOTOPBIX MCIIOJB3YIOTCS CPEACTBA U3MEpEHU (110

YCIIOBHUAM BOSHHKHOBGHI/IH).

OcHnoenasa nozpewinocms — NOTPEIIHOCTD, BO3HUKAIOIIAS TP HOPMAJIb-
HBIX yCIoBHsIX. HopMmasbHBIC yCIIOBHS — OTOBOPEHHBIC B TEXHHYECKOU TOKY-
MeHTaIuU (acropTe) YCIOBUS MMOBEPKU WM TPAAYUPOBKU CPEACTB U3MEPEHUSI.
HawnGosee THTHYHBIME HOPMATBHBIMH YCIIOBHUSIMU SIBIISTFOTCSI:
. Ttemmeparypa (20 £5)° C;
«  OTHOCHUTEJbHAs BIAKHOCTH (65%15) %;
. armocdepnoe nasienue (100+4) klla unu (750+£30) MM prt. CT.;
+ HampspKeHWe nuTaHus dnekrtpudeckon cetn 220 B + 2 % ¢ gacroron 50
I
NHorna BMeCTO HOMUHAJIBHBIX 3HAYCHHUH BIMSAIONIMX BEJIMYMUH yKa3bIBa-
eTCsl HopMaJibHas o0acTh uX 3HaueHui. Hanmpumep, Baaxkaocts (30 — 80) %.
Jlonoanumenshaa nozpeuwtHoCms cpeocme uamepeHuil — orpelHoCTH,
BO3HMKAIOIINE BCJICJCTBUE OTKIIOHEHUS YCIOBHM JIKCILTyaTallM OT HOPMalb-
HBIX.
Jlnst Toro 4TOOBI 3apaHee OIEHUTH MOTPEITHOCTh, KOTOPYIO BHECET JaH-
HOE CPEJCTBO M3MEPCHUS B KOHKPETHBIN pe3ysIbTaT, MOJIb3YIOTCS TaK Ha3bIBae-
MBIMU HOPMUPOBAHHLIMU 3HAYEHUSIMH TIOTPEITHOCTH. HopmuposanHvimu Ha3bI-
BAIOTCS 3HAYEHUS MIOTPEITHOCTH, SIBJISIOIIUECS npedeibHbiMU 051 OAHHO20 MUNA
CpEeJICTBa U3MEPEHUSI.
dakTUYEeCKHEe TMOTPEUTHOCTH TPUOOPOB MEHbBIIIE HOPMUPOBAHHBIX, OHH

MOT'YT OBITH ITOJIOKUTEIILHBIMU WU OTpUIATCIbHBIMHU, 4 B pCAKUX CIIydasaX IaxKe
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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 G1uUsAHUS OTICIBHBIX BIUSIONIMX BEIUYMH HA U3MEHEHUE TOKa3aHUHN MpHU-
oopa. Jlomyckaemasi MOTpeNnIHOCTh, a TakKe KOA(P(GUIIUESHTHI 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 CIOCOOax 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 TOTPEITHOCTh
BO3PACTAET MPSIMO MPONOPLHOHAIBHO TEKYIIEMY 3HAUYEHUIO X U3MEPSIEMOM Be-
JIUYUHBI, & OTHOCUTEJbHAS MTOTPEIIHOCTh TMOCTOSTHHA MPH JIIOOOM 3HAYEHUH X U
BBIYHCIIICTCS 110 (hopMyTIe:

y=—t 24)

deticmeum.

Kiacc TouHOCTH yKa3bIBaeTCsl B BUJE 3HAYEHUS ¥, BBIPAXKEHHOTO B IIPO-
neHTax. O0o3HaYaeMoe Ha IIKaJie 3HAYeHHE KIJIacCca TOYHOCTH OOBOIUTCS KPYIK-

koM. Harrpumep @ 0003HAYAET, 4To 7, =1%.

AOCOIIIOTHAsI TOTPEIIHOCTh PE3YNIbTaTa U3MEPEHUS PACCUUTHIBAETCS 1O (popmy-

Je:

A=y = (25)

2) AjauTBHas norpemHocTb. [lorpemnocts CHU uMeeT aaIuTUBHBIN
XapakTep, eciu abCOI0THAas MHCTpYMEHTalbHas mnorpemHocts CU octaercs
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IOCTOSIHHOW BO BCEM JMAIIa30HE U3MEPEHUM, T.€. HE 3aBUCUT OT TEKYILEro 3Ha-
YEHUS X U3MEPSIEMON BEJIMYMHBI, & OTHOCUTENIbHAS OTPEIIHOCTh OOPAaTHO MPO-
HNOPLMOHATIbHA 3HAYCHUIO U3MEPSAEMOM BEIMUMHBI.

B nensx equHooOpa3us npencTaBlieHNs Pe3yJIbTaTOB U MOTPEIIHOCTEN U3-
MEpPEHHUs MOKa3aTeNId TOYHOCTH U (POPMBI MIPEICTABICHHUSI PE3YJIbTaTOB U3MeE-
peHuii crangapTu3oBanbl. CTaHIAPTOM YCTaHOBIJIEHO, YTO B YHCIIEHHBIX ITOKA3a-
TEJSIX U3MEPEHHH (B TOM UMCIIE U B MOTPEIIHOCTH) JOJDKHO OBITH HE OoJiee ABYX

3HaYaImX audp.

IIpasuna oxpyenenus pe3yromamos usmepeHuis:

- MOTPENIHOCTh pe3ysibTaTa U3MEPEHUsS YKa3bIBACTCS OJIHOM WU ABYMS
3HavamuMu nudpamu. JBe 3Havamiye 1upsl 00s3aTeNbHbBI Ul BBIIOJIHEHUS
TOYHBIX U3MEPEHNN;

- pe3yJbTaT U3MEPEHUS OKPYTIISIETCS TaK, YTOObI OH OKaH4YMBAJICS POt
TOTO K€ pa3ps/ia, 4YTO U 3HAYEHUE MOTPEUIHOCTH, HAPUMED, TPU MOTPEIIHOCTH
+ 0,06 pesynbrar 12,124 O6yner 3anucan kak 12,12, anpu  + 0,5 kak 12,1;

- €CJIM YUCJIOBOE 3HAUYEHHUE PEe3yJbTaTa U3MEPEHUI MPEACTaBISAETCS AEC-
TUYHOM APOOBI0, OKAHUMUBAIOIICUCS HYJSIMH, TO HYJIU OTOPACHIBAIOTCS TOJIHKO
JI0 TOTO pa3pslia, KOTOPbI COOTBETCTBYET pa3psAy UYHUCIOBOrO 3HAUYEHUS I10-
IpelHoCTH, Hanpumep: pe3yastar 35,000 npu 3HaueHun norpemHoctd + 0,06
3anucbiBaercs B Buzae 35,00, a mpu =+ 0,5 B Buge 35,0;

- eciau uudpa crapuiero U3 OTOPACchIBAEMBIX Pa3psAI0B MEHbBIIE S5, TO
OCTaBIIMECS UU(PHI YKCTIa HE MEHSIOTCS, HanpuMep npu pesynbrare 8,443 mo-
CJIe OKpYTJICHUS 3anuchiBaeTcs 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 uucio 27598 oxpyrisrot g0 27600;

- ecau oTOpackiBaeMasi 1udpa paBHa 5, a cleayronye 3a Hel 1udpel U3-

BCCTHBI WJIKM HYJIM, TO IOCJICIHIOI COXPAHACMYIO I_II/I(i)py HC U3MCHAIOT, CCJIN
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OHA YEeTHAs W yBEJIMYMBAIOT, €CJIM OHA HEYETHas!, Harpumep 23,5 mpu coxpaHe-
HUU JABYX 3HAYAIUX AP OKPYTIOT 110 23, a uncio 25,5 — mo 25;

- OKpYIJICHHE JEJAIOT JIUIIh B OKOHYATETLHOM OTBETE, a BCE MpeABapH-
TEJIbHBIC BBIYUCIICHUS TIPOBOIAT C OJHUM-IBYMSI JIMIITHUMH 3HAKAMH.

Taxum o6pazom, hopMyIia 3ammucu pe3yabTaTa H3MEPEHUs UMEET BHI:

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

Hampumep, noxazanue npudopa paBHo 37,67 MA; BRIYUCICHHOE 3HAYCHUE
abcosoTHOM morpemHocTd £ 0,541 MA; OKpyrjieHHOE 3HaueHHEe aOCOTIOTHOU
norpemHocTH + 0,5 MA; pesynbrar usmepenuit 1= (37,7 +0,5) MA.

[TonpobHO 0003HAUYECHUS W TMpaBUJia OKPYTJICHUS MPEACTaBICHBI B MPHUIIO-

JKEHUM 3.

2.2. Ilpumepul pewrenusn 3a0au no meme «Pacuem nozpemnocmeit
cpeocme uzmepenuil. OKpyznenue pe3yibmamos usmepeHuil
IIpumep 1. Onpenenutb OTHOCUTEIBHYIO NOTPEIIHOCTH  U3MEPEHUS
HaIpPsHDKEHUS IEPEMEHHOTO TOKA BOJIBTMETPOM IPHU MOJIOKEHUAX MEpeKItoyare-
7 pabOThl Ha TMOCTOSSHHOM M TMEPEMEHHOM TOKaxX, €CJIU MPUOOp MOKa3bIBaeT
B niepBoM cirydael28 B, Bo Bropom120 B nipu Hanpsixenun 127 B.
Pewenue: OtTHOCUTENbHAsT TOTPEIIHOCTh WM3MEPEHUsI BBIpaKaeTcs OT-

HOILIEHUEM aOCOJIIOTHOM TOTPEIIHOCTH HU3MEpPEHUs A =x—x, K JIeHCTBU-

AX
TEJIbHOMY X, WJIK U3MEPEHHOMY X 3HaUY€HUIO: 6 = — -100%.
Xc)

_128-127
127

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

5 - 120 -127|

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

IIpumep 2. TemnepaTypa B MAaclIIHOM TepMoOCTaTe H3MepsieTcs 00pas-
I[OBBIM MAJIOYHBIM CTEKJISSHHBIM TEPMOMETPOM M TOBEPSEMBIM IMapOra3oBbIM
tepmomeTpoM. Ilepsriit mokazanlll °C, Bropoiil 10 °C. Onpenenure UCTUHHOE

(IeWcTBUTENIBHOE) 3HAUEHHE TEMITEpaTyphl, MOTPEITHOCTh MOBEPSIEMOr0 MPUoo-
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pa, MOMpPaBKy K €ro MOKa3aHUSM M OLEHHUTE OTHOCUTEIbHYIO IMOrPEIIHOCTh
TEPMOMETPA.

Pewenue: 3a neicTBUTENbHOE 3HaYEHUE TPUHUMAIOT MOKa3aHUsI 00pa3Ilo-
BOro nmpuoopa, r.e. Q=111°C.

[TorpemHocts nmoBepsiemoro npuodopa: A,=110°C-111°C=-1 °C.

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

OTHOCHTENbHAS TOTPEITHOCTh TEPMOMETpA:

5:&.100%:w
XO

-100%~0,9%

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

IMpumep 3. Tlokazanuss 4yacoB B MOMeHT moBepkul2 403 wmwun. Jleu-
cTBUTENIbHOE 3HaueHue BpemeHu12 400 muH. OnpeaenuTs aOCOTIOTHYIO U OT-
HOCHUTEJIbHYIO MOTPENTHOCTH YaCOB.

Pewenue: AGcomoTHAsI MOrPEIIHOCTD YacoB: A = x—x,= 3 Mua=180 c.

AX 1
OTHOCHUTENBHASI TOTPENTHOCTD YacoB: & = — -100% = 80c

X, 43200c

-100 %~0,4%.

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

IIpumep 4. Onpenenuth NPUBEIECHHYIO MOTPEMIHOCTh aMIEPMETPA, ECIH
€ro JAvamna3oH U3MEpeHud or -5 A no+5 A, 3HaueHuEe MOBEPSIEMOM OTMETKHU
IIKaJIbl paBHO3 A, a JEeHCTBUTEILHOE 3HAYCHUE U3MEPSIeMON BeTWIUHBI — 2,98
A.

Pewenue: Tlpu onpeneneHun TPUBEICHHOW MOTPENTHOCTH HEOOXOIMMO
HalTU HOPMUpYIOIEe 3HaYeHHUE (B JAaHHOM CJIydae OHO PaBHO CyMMe MOAyJien
npeesioB u3Mepenus): X, = |—54| + 54 = 10A.

Torna npuBeaeHHAs MOTPEITHOCTh aMIIepMeTpa:

V= g100% = % -100% =~ 0,2% .

XN

Omeem: v=0,2% .
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IIpumep 5. [lokazanus BoiabTMETpPA C Iuara3oHoM usMepenuit ot 0 B 1o
150 B paBusr 51,5 B. Ilokazanusi 06pa3iioBOT0 BOJIBTMETPA, BKIFOYSHHOTO ITa-
pamnensHO ¢ nepBbiM — 50,0 B. OnpenenuTe OTHOCUTENBHYIO U MIPUBEICHHYIO
MOTPEUIHOCTH Pad0YEro BOIbTMETPA.

Pewenue: OtHOCUTEIBbHAS IMOTPCUIHOCTD pa60qer0 BOJIBTMCTpPA:

5 X 00 _ 515-500
X, 50,0

-100%~3%

HpI/IBC,Z[eHHaSI IMOTPCUIHOCTD pa6oqero BOJIBTMCTpPA:

y = M¥q000 = LB =5008 5000 106
Xy 1508

XN — HOPMHpYIOIIIEE 3HAUEHUE , B HAIIEM ClIydae 3TO BEPXHUU Mpeaesn us-
MEpPEHHM.

Omeem: &= 3%; y=1 % .

IIpumep 6. Ilonp3ysch mpaBUIaMU OKPYTJICHHA M0 IENBIX, 3AMUIIATE
pe3ynbTaThl CIEAYIOMINX H3MEPEHUN:

Jlano: 34784 Mm;  Pewenue: 3478 m;
Jlano: 4578,6 m;  Pewenue: 4579 m;
Jlano: 5674,54 Mm; Pewenue: 5675 m;
Jlano: 1234,50 mm;  Pewenue:1234 mm;
Jlano: 43210,500 ¢; Pewenue:. 43210 c;
Jlano: 8765,50 kr;  Pewenue: 8766 xr;
Jlano: 232,5 mwm; Pewenue: 232 mm;

Ipumep 7. Ilonb3ysice npaBuIaMy OKPYIJIEHUS 3allMIIUTE IPABUIIBHO pe-

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

Jlano: 123357+678 B. Pewenue: 123,4+0.7 kB.
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Jano: 0,00283+0,00034 kr. Pewenue: (2,8+0,3)10° 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. Onpeaenuts 1eHY JAEICHUS aMIIEpPMETPa, UMEIOIIETO Ha IIKaje

Na aenenuit = 150, u npeaen namepennii I, = 3A.

|
Pewenue: llena neneHus onpeaensieTcs U3 COOTHoleHusd: C, = -,
nA

rac CA - OCHA ACJICHUA aMIICPMCTPA,
Im — IIpCaciI U3MCPCHUA IIKAJIbI aMIICPMCETPA,

N4 - KOIMYECTBO JACICHUH IIKAJIbI aMIIEpMETpa.
34
CnepnoBareinbHo, C, = 150" 0,024

Omeem: C,=0,2 A.

2.3. 3a0auu onsa camocmosamenvbHo2o peuwienus no meme «Pacuem no-
epewtnocmeit cpeocme usmepernuii. OKpy2ienue pe3yibmamos umepenuly
1. 3mepsieTcss MOIIHOCTh Tpex(a3zHOro TOka ABYMs BarTMeTpamu. Ka-
KOBa HauOOJIbIIasi MOTPEITHOCTh U3MEPEHHUsI, €CITU CTPEJIKa MEPBOTO BaTTMETPA
nokasbiBaeT 120 aeneHnii M MOTPENTHOCTh 3Toro mpubopa He Oonee 0,5%, a
CTpeJiKa BTOPOTO BaTTMETpa Mokas3biBaeT 40 neneHuil 1 MorpemHocTh npudopa
1%.
2. OnpefenuTb OTHOCUTEIBHYIO M MPHUBEIECHHYI MOTPEIIHOCTH BOJBT-
MeTpa, €ClIh €ro auana3oH usMmepenuii ot —12 B no +12 B, 3Hauenue nose-
psieMOM OTMETKH IKaibl paBHO 8 B. JlelicTBUTENbHOE 3HaYEHUE U3MEPSEMOMN

BemuuHbI 7,97 B.
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3. OmpenenuTe CyMMapHO€ CONPOTHBJICHHE JBYX IOCIIEIOBATELHO CO-
€AMHEHHBIX 00pa3UOBBIX KaTyllek comportuBieHus npu Ri;= (10 £ 0,05) Owm;
R,= (1 0,02) Om.

4. Onpenenute abCOMIOTHYIO OTPEIIHOCTh U3MEPEHUS IOCTOSTHHOTO 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€ MOKAa3aHUM NPUILIOCH YMEHBIINTh HanpskeHne Ha 1 B.

5. OnpenenuTs NOTPENIHOCTh MPU U3MEPEHHUH TOKa aMIIEpMETPOM Kiacca
TOYHOCTH 1,5, ecnmi HOMUHAIBHBIA TOK ammepMmerpa 30A, a moka3aHue aMm-
nepMmerpa 15A.

6. [Tokazanus BoapTMETpa ¢ AuamnazoHoM udmepenuit or 0 B go 200 B pas-
Hbl 140 B. OOpa3uoBblii BOJIBTMETP, BKIIOUEHHBIM NapaJlieIbHO, MOKA3bIBAET
143 B. Onpenenure OTHOCUTEIBHYIO M IIPUBEICHHYIO IOTPEITHOCTH pado-
4ero BOJIBTMETPA.

7. Halinennoe 3Hauenue Toka 1= 26 A, a ero aeicTBuTebHOE 3HaueHue |
= 25A. Onpenenuth aOCONMIOTHYIO U OTHOCUTENIbHYIO MOIPEUIHOCTh U3MEPEHHUSL.

8. [Ipn moBepke KOHIIEBOM Mepbl IMHBI pa3mepa2() MM TOIY4YeHO 3Ha-
genue 20,0005 mm. Onpeaenuth aOCOMIOTHYIO W OTHOCHUTEIBHYIO TOTPEI-
HOCTH.

9. [lokazanue BoMbTMETpa ¢ auanazoHoM m3Mmepenuit ot 0 go 200 B pas-
Hol161,5 B. Tloka3zanue 00pa3oBOro BOJBTMETpA, MOAKIIOYEHHOTO Mapall-
nenpHO paBHO160 B. Ompenenure OTHOCHUTENBHYIO M IPUBEACHHYIO IIO-
IPELIHOCTH paboyero BOJIbTMETPA.

10. U3mepenue HampspkeHHs B IENH IMPOU3BOIAT OOpa3LOBBIM U MOBE-
psaembiM BoabTMeTpaMmu. [lepBwlii mokazan Hanpsbkenue 46 B, Bropoun 47 B.
Omnpenenure MOrpelIHOCTh OBEPSAEMOTo MpuOopa U MONPaBKy K €ro MoKa3aHu-
M.

11. KakoBa OTHOCHUTENbHAsI TOTPEIIHOCTh W3MEPEHHS] HANpPsHKEHHS Ie-

PEMCHHOI'O TOKa JJICKTPOMArHUTHBIM BOJBTMCTPOM IIPHU IIOJIOKCHHH IICPC-
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KJTI0YaTessi poja paboThl Ha MOCTOSTHHOM TOKE, €clii Mpubop nokaseiBaeT 128 B
npu HanpsbkeHuu 127 B.

12. BonpT™MeTp wuMeer abcomoTHyro mnorpemHoctb A= +0,1 B, wuz-3a
BIIMSIHUSL TEMIIEpaTypbl MMEETCs JAOMOJIHUTENbHas mnorpemHocts D = 0,06 B.
Onpenenure CyMMapHYIO MOTPELTHOCTb.

13. PesynpraT m3Mepenus Toka 49,9 A, a ero IeUCTBUTEIBLHOE 3Haye-
Hue [=50,0 A. OmpenenuTh OTHOCHUTENBHYIO MOTPEUTHOCTh U3MEPEHHS U TIO-
MpaBKy, KOTOPYIO CJIENYyEeT BBECTU B pPe3yIbTaT U3MEPEHUSI.

14. MeronoM cpaBHEHUS ONpEEIeHbl TOKAa3aHUs 00pa3OBOro BOJIBTMET-
pa 2 B u nosepsemoro BoapT™MeTpa 1,95 B. Onpenenutsh aOCONMIOTHYIO CUCTE-
MAaTHYECKYI0 MOTPEUIHOCTh U MOMPABKY I MOBEPSAEMOro CpPeACTBa HU3MEpe-
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. [Tonb3ysch mpaBUiIaMy OKPYTJICHUH, 3aITUIINTE PE3yIbTaT U3MEPEHU
13,7645 m, 324,5 m, 2753,1 M, COXpaHHMB TPH 3HAYAIIUX ITUDPHI.

17. Oxkpyriutre B COOTBETCTBUU C TpPaBWIAMH OKPYTJCHUS CIICIYIOIINE
gucia: 148935 u 535, 3455 (mo 5 3navamux mmdp); 1234,50; 8765,50 kl'm;
43210,500 c (mo nienoro); 6783,6; 5499,7; 12,34501 (o 4 3Havammx uudp).

18. PesynbraT wm3Mepenus compotuBieHus 17,1 Om, morpemHocTs pe-
s3yapTara + 0,005 Owm. 3anumure pe3yiabTaT H3MEPEHHUS CONPOTUBIICHUS,
MOJIb3YSICh PABUIIAMH OKPYTJICHUN.

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

20. OmnpenenuTh IIEHY JEJICHUS BOJBTMETPA, HMMEIONMIETO Ha IIIKaje
Ng nenenuit = 100, u npenen usmepenuit Uy, = 150 B.

21. OnpenenuTh LIEHY AENEeHHUsS BATTMETPA, UMEIOLIETO Ny, ASIEHUN IKAIbI

= 30, 1 Openesbl UBMEPEHUH 1o TOKY I =2,5A u Hanpsixenuto U, ;=150 B.
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I'nmasa 3. HopmupoBanue norpemHocreii cpeacrs usmepennid. Kiaceol

TOYHOCTH CPEACTB I/I3MepeHl/Iﬁ

3.1. Teoperuueckue cBeeHusi 1mo reme «HopMupoBaHue norpemHo-
cTel cpeacTB u3Mepenunid. Kitaccbl TOUHOCTH CpeCTB U3MeEPeHUi»
Hopmuposanue nocpewinocmeii cpeocmes usmepenuil.

Jl71st Toro 4yTOOBI 3apaHee OLICHUTh MOTPEITHOCTh, KOTOPYIO BHECET JAHHOE
CPEACTBO U3MEPEHUS B KOHKPETHBIN PE3yJIbTaT, MOJIb3YIOTCS TaK Ha3bIBAEMbBIMU
HOPMUPOBAHHbIMY 3HAYEHUSMH NOTPEIIHOCTU. Hopmuposannvimu Ha3bIBAIOTCS
3HAUEHUS TMOTPEIIHOCTH, SBISIOIIUECS HpedelbHbIMU 0 OAHHO20 MUna Cpe-
CTBa U3MEPEHUSI.

dakTUYecKue MOrpeurHoCTy MPUOOPOB MEHbIIIE HOPMUPOBAHHBIX, OHU MO-
I'YT OBITh MOJIOKUTETHLHBIMHU WJIM OTPUIATENIBHBIMU, & B PEIIKUX CIydasx Jaxe
Om3ku K Hynr0. HopMupyroTcsi Kak OCHOBHAsl, M TaK U JIOMOJIHUTENIbHAS T10-
IPELIHOCTH.

MakcuMainbHasi OCHOBHAsl MOTPEIIHOCTh U3MEPUTEIBHOIO Mpubopa, Mnpu
KOTOPOM OH JIONYCKAE€TCs K NMPUMEHEHHIO, Ha3bIBACTCS IpeeioM I0IyCKae-
MOl OCHOBHOM MOTPENIHOCTH - 3TO UHTEPBAJ, B KOTOPOM HAXOAUTCS 3HAUEHUE
OCHOBHOM MOTPEIIHOCTH CPEJCTBA U3MEPEHHUS.

[Ipenenbr gonmycKkaemMblx 3HAYCHUH OCHOBHOM M JOIOJHUTEIBHOM IMOrPEI-
HOCTHU BbIpaXxaroT B (opMe MPUBEACHHBIX, OTHOCUTEIbHBIX WM a0COJIFOTHBIX
MOTPEIIHOCTENH. DTO 3aBUCHUT OT XapaKTepa U3MEHEHUs MOTPEIIHOCTEeH CPE/ICTB
VM3MEpPEHUH B Mpejenax Auara3zoHa U3MEPEHUH, a TaKkKe OT YCIOBUM MPUMEHE-
HUS U HA3HAYCHUS CPEJICTBA U3MEPECHUSI.

B ciiyyae mpeBbllIEHUs YCTAHOBJIEHHOTO MpeJiesia CPEACTBO M3MEPEHUM
OCTAETCsl HEMPUTOJAHBIM 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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Janee paccMOoTpuM (OPMBI aHAJTUTHYECKOTO BBIPAKEHHSI U CIIOCOOBI HOP-
MHPOBAHHUS MIPEJEIIOB JIOIMYCKAEMbIX OCHOBHOM M JOMOJHUTEIBHON MOTPEIIHO-
ctu CU.

Ilpeodenvt O0onyckaemoit abconOmHoOU OMHOCUMETbHOU NOZPEULHO-

Ccmu BBIPAXKAIOTCS B €IMHULIAX U3MEPSIEMOMN BEIUYUHBI UM YCIOBHO B JIEJICHU-
ax mkanel CU, onpeaensieMoil B BUAE:

AX =+a (3.1)

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

II€ aU b - OJIOKUTEIBHBIEC YNCIA; X - 3HAUCHHE U3MEPSEMOM BEIIMYNHBI.
®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 1 iad ti /

v
v
.

415, 415,

v

a) 6)

Puc. 3.1. AnnutuBHas (a), MyJIbTHIDIMKATHBHAS (0) U cymmapHast (B)

MOTPEIIHOCTH B a0COTIOTHOM U OTHOCUTENBLHOU (popmax.

Ilpeodenvt O0onyckaemoit OmHOCUMENbHOU OCHOBHOU NOZPEUIHOCHU

onpenensoTes 1o Gopmyie (BeipaxkaroTcs B %):

5= 100% =
X X
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IJIe (- OTBJICYCHHOE TOJOKUTEIIBHOE YUCIIO B €CIIH AX ompenensercs 1o ¢hop-
myite (3.1); ecnmm o dhopmyre (3.2), To

5:{“({ 1]} (33)

rac X, - Ooapmmi (110 MOJIYJII0) W3 OPEACIOB U3MEPECHUIN I 3aJaHHOIO JHua-
K

X
X

. a
Na3oHa Cpe/CTB u3MepeHui, c=(b+d), d =——, Ax ompenemnsieTcs o popmyse

[k |
(3.2).
Ilpeoenvt donyckaemoit 0cHOBHOI npusedeHHoU nozpeutnocmu, %,

ornpezensieTcs no gopmyre:

= 2% 100% = +p (3.4)

N
re AX - Ipelesbl A0MycKaeMol a0CONIOTHOM MOTPEIIHOCTH, ONpeese-
MbIe 110 Gopmyiaam (3.1) u (3.2), p- OTBICUESHHOE MOJIOKUTEIBHOE YHCIIO.
['padrueckn mpenenapl OCHOBHOM JTOMycKaeMOil aOCOJMIOTHOM U OTHOCHU-

TETHHON TOTPEITHOCTEN PEICTaBICHBI Ha pUCYHKax 3.2, au 3.2, 0.

A A A
________ . A
O] ©) O
/
+a ,// +a
0 = 0
RGN I 12345
-a S -a
NS ~_
\\
Amax= T @ Amax= T bX Amax= £ (a + bX)

Puc. 3.2, a. Ilpenensr nonyckaemoit abCONMIOTHON MOTPEUTHOCTH.
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/ 2 4
\\ \1> (\2) \\\ ( 3/
N
| i __i__ }}_ +b +C [ S .:\
O N B ___;/X[[ 0 XI[ O /X)I
T
/
y /
~ d . a
O ax =i§-100% 3 =1b-100% - =i(}+b 100 %

Puc. 3.2, 6. Ilpenensl qomyckaeMoil OTHOCHTEIBHOM MOTPELTHOCTH.

Knaccvr mounocmu npubopos. Obo3nauerue K1acco8 mouHOCmu cpeocmes
usmMepeHuu.

Jl5is cpencTB u3MepeHuil, HCIOIb3YEMbIX B TIOBCETHEBHOM MPAKTHKE, MPH-
HSTO JIeJIEHUE TI0 TOYHOCTH Ha KJIaCCHhI.

Knacc mounocmu cpeocme uzmepenuii — 310 0000ILIEHHAsA XapaKTePUCTUKA
JTAHHOTO THUIIA CPEICTB M3MEPEHMM, KaK MPaBUIIO, OTpa)karoiias ypOBEHb X
TOYHOCTH, BhIpakaemasl MpeaeiaMHu JOIMyCKaeMbIX OCHOBHOW W JOTIOJHUTEIb-
HOM TIOTPEIIHOCTEH, a TakKe IAPYTMMHU XapaKTePUCTUKaMH, BIUSIONIMMU Ha
TOYHOCTb.

Knacc ToyHOCTH AaeT BO3MOXHOCTH CYIWTh O TOM, B KaKHX Mpeneiax
HAXOJIUTCS TIOTPEIIHOCTh CPEJCTB M3MEPEHUN OJHOTO THUIA, HO HE SIBISETCA
HETMOCPE/ICTBEHHBIM TOKa3aTelieM TOYHOCTH WM3MEPEHHH, BBIMOIHSIEMBIX C TO-
MOIIIbI0 KaXAOTO M3 3TUX CpeAcTB. OHU yAOOHBI IJIsl CPAaBHUTEIHLHON OIICHKH
kauectBa CU, ux BbIOOpaA, MEXKIYHAPOJHOW TOPTOBJIH. Y CTaHABIMBAIOTCS TIO
I'OCT 8.401 — 80 «I'"CH. Knaccel TOUHOCTH CpeACTB u3Mepenuit. O01me mojo-
XKEeHHs». B cOOTBETCTBUU C KOTOPHIM AJisi 0003HAYEHHS KIAaCCOB TOYHOCTHU JO-
mycKaeTcs NpUMEHeHHe creayromumx umcen: 1-10"; 1,5-10"; 2-10"; 2,5-10%
4-10" 5-10"; 6:10", Ttmen=0,-1,-2, uT.I

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.

Kiaccbl TOUHOCTH LHUPPOBBIX U3MEPUTETBHBIX TPUOOPOB CO BCTPOESHHBIMU
BBIYHMCIIUTEIbHBIMU YCTPOMCTBAMU ISl 0OpaOOTKH pPEe3yJbTaTOB H3MEPEHHIA
yCTaHaBJIMBAIOT 0€3 y4yeTa pexxuma 00paboTKu.

[IpucBauBaeTcs Kiacc 1o pe3yjapTaTaM IPUEMOYHBIX UCIBITAHUN U MOXKET
IOHMKATHCS 110 PE3YJIBTATAM IIOBEPKH.

OcCHOBOHM 711 MPUCBOEHUS H3MEPUTEIBHBIM IpUOOpaM TOrO WM HHOTO
KJIacca TOYHOCTHU SABJIAETCS JOIMyCKaeMash OCHOBHASI MOTPEIIHOCTh U CIOCO0 ee
BbIpakeHUs. [Ipenenbl 10IycKaeMOM OCHOBHOM IIOTPEIIHOCTH BBIPAXKAKOT B
dbopme NpUBEICHHOM, OTHOCUTEJIBHOW MM a0COIFOTHOM norpemHoctei. dopma
3aBUCHUT OT XapaKTepa U3MEHEHMs MTOTPEUIHOCTEN B Mpeaenax Auana3oHa u3Me-
PEHH, a TaKXKe OT YCJIOBHMM INPUMEHCHUS U HA3HAYEHUSI CPEACTB MU3MEPEHHU
KOHKPETHOTO BHUJIA.

MeTtponornyeckue XapakTepUCTHUKH, ONpPENENsi€MbIE 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 WM B jAesieHusx mkansl CHU) — eciii mOrpemHocTs pe3yabTaTOB U3MEPEHUI
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.

UYToOB! OTIMYHUTH OTHOCHUTEIBHYIO MOTPEIIHOCTh OT MpHBeaAeHHOM, Ha CU
ee O6BOI[$IT@ , T. €. 0, = *+1,5%.

HOI[ 0003HAaYECHHEM KJjacca TOYHOCTH IIO HpHBCHGHHOﬁ IMOTPCIIHOCTHU

0.5
CTaBIT V ,T.e.y = * 0,5%, u 3anuceIBalOT 6e3 3HaKa V | eciu Xy BBIPAKEHO B

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

to KJ1acc Tounoctu 0,02/0,01.

Krnacc ToyHocTH no abCOMIOTHON MOTPENTHOCTH 0003HAYAETCS PUMCKHUMHU
nuppaMu UM JJATUHCKUMU OyKBaMH B 3aBUCHMOCTHU OT MPEEIOB 3HAYEHUH 1O-
I'PEIHOCTH.

OO0o3HaueHre Kiacca TOYHOCTH Ha CpEACTBaX M3MEPEHUH NaeT Hero-
CPEICTBEHHOE YKa3aHUE Ha Mpeen AOMYCKaeMOW MOorpemHocTy. Tak, mpu us-
MEpPEHUU MaHOMETPUUECKUM TepMoMeTpoM co mikaioi 0...150 °C (Xy = 150°C)
KJlacca TOYHOCTU 2,5 OCHOBHAas a0CONIOTHAs MOTPELIHOCTh Ha JIF0OOM OTMETKe
IIKaJIbl TEPMOMETPA HE MIPEBBILIAET 10 MOIYJIFO:

A, =+25X, /100 =+(2,5-150)/100 =3,75.
[IpaBuna nocTpoeHus U npuMepsl 0003HAYEHUS KJIACCOB TOYHOCTH IIPUBE-

neHsl B Ta0auie 3.1.

32



Tabmuma 3.1 — [Ipumepsr 0603HAYEHUS KITACCOB TOYHOCTH

B JOKYMCHTAIIMKU U HA CPCACTBAX I/I3MCpCHI/II71

®dopma BeIpaxke-

[Ipenensl no-

O0o03HaueHue Kiracca

MycKaeMou
MaremaTruyeckoe BbIpa- TOYHOCTH
HUS
or-
KCHHC B JIOKYMEH Ha CPEJICTBE
MOTPEUTHOCTH o
pemHOCTH, %
TalMU U3MEpPEHUS
Ax =X, =+a Kiacc
AOcomoTHas | uian - TOYHOCTH M
Ax = X3 = % (a+ 6x) M
Omnpenensiercst rpaguKoM Knace
WY Ta0MLen
OTHOocHUTEeNbHAS — TOYHOCTH C
C
y= A/ X, 100%,
€CJIM HOPMUPYIOLIEE Kunacc
3HAYEHHUE BLIPAKEHO B
p y==x1,5 TOYHOCTH 15
eMHULAX U3MEePSAEMOI
15
BEJIMYNHEI
IIpuBeneHHas
y = A/ Xy, ecinu HOpMU- Krace
pyroliee 3HaYeHHe Ipu- 0
y==%0,5 TOYHOCTH \ /%
HSTO PaBHBIM JIJIHE ITKa-
JIBI MJIH €€ 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. IIpumepwl pewrenus 3a0au no meme «Hopmupoeanue nozpeutno-

cmeii cpedcme uzmepenui. Knaccot mounocmu cpeocme usmepenuiny
IIpumep 1. [Io npuBeIEHHOW MOTPEINIHOCTH OMNPENEIUTh KJIacC TOYHO-
CTH MWJUIMAMIIEPMETPa, KOTOPhIA HEOOXOoauM sl u3Mepenus toka ot 0,1 MA

10 0,5 MA (oTHOcUTENbHAs! MOTPEIIHOCTh U3MEPEHUsI HE JIOJDKHA IMPEBBINIATH

1%).

o A
Pewenue: I3 popMynbl OTHOCUTENBHON MOTPEIIHOCTU: & = — -100%,
X

0-x _1O0L_ 450104

BBIUMCIIUM a0COJIIOTHYIO: A = =
100% 100

(x - u3MepeHHOe 3HaYCHHE TOKA, KOTOpPOe OepeM B Hayalie IIKaJbl, TaK KakK B

HayaJje MIKajbl OTHOCUTEINIbHAS TOTPEIIHOCTh U3MEpPEHUst OOJIbIIIE).

A-100% 0,001mA
Onpenennm Kiace TogHocTH: 7~ 7 T g5, +100% =0.2%

Omeem: kjacc TOUHOCTH MuLaminepmerpa 0,2.

IMpumep 2. Otcuer no mkaige mpubopa ¢ paBHOMEPHON IIKAJION U C Tpe-
nenamu uamepenuid ot 0 B 1o 50 B pasen 25 B. Ouenuth npeaensl J0myc-
KaeMoi abCOMIOTHON MOTPENIHOCTH 3TOT0 OTCYETA ISl TPUOOPOB CIEYIOLIUX

kiaccoB Tounoctu: a) 0,02/0,01; 6) 0,5; B) @

Pewenue: N3 ycnoBus 3agaun  x = 25;x, =50B;¢ =0,02;d = 0,01

34




. A
a) U3 QopMysbl OTHOCHUTENBHONW TOTPENIHOCTU: & = —-100%

X ' BBIYMCIUM
o-x Xy
a0COJIFOTHYIO MOTPEITHOCTh: A= 100% > TI€ 6= {C + d( —1ﬂ _
_[002+0.01(508/258)~1)pe-258 _ |

CrnenmoBarenbHo, ~ 100% =0,00758

A-100% y-x 0.5%-508
0) y=—""— == =0,25B

A §-x _15%-25B _
B) 6= N 100%, ¢ e noBatenpro 2 = 100%  100% 0,37B

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

3.3. 3a0auu 0aa camocmoamenbHo20 peuieHus no meme
«Hopmuposanue nozpewinocmeii cpeocme uzmepenuit. Knaccot mouno-
Cmu cpeocme uzmepenHuin)

1. HaliTu OTHOCUTENBbHYIO MOTPEIIHOCTh BOIBTMETpa Kiacca TouHoctu 1,0
¢ auanazonoM uzMepenuii ot 0 10120 B, B Touke mkains 40 B.

2. HaliTu OTHOCHUTENbHYIO MOTPEIIHOCTh BOJBTMETpPA Kjacca TOUHOCTH
1,0 ¢ nmanazonom m3mepenuit ot 0 10150 B, B Touke mkansiS0 B.

3. Nmerorcs Tpu BodbTMETpa: Kiacca ToyHocTH 1,0 ¢ HOMUHAIBHBIM
HanpspkenneM 300 B, kiacca 1,5 va 250 B u knacca 2,5 va 150 B. Onpene-
JUTh, KaKOW U3 BOJBTMETPOB 00ECIEUUT OOJNBIIYI0O TOYHOCTH MU3MEPEHUS
Hanpsbkenus 130 B.

4. OnpenenuTe OTHOCUTEIBHYIO MOTPENTHOCTh U3MEPEHUSI B Havaje IIKa-
ae1 (st 30 menmenuit) muis mpubopa kiacca 0,5, umeromero mkary Ha 100 gerne-
HUU.

5. IIpu u3mepeHun HaIpsKEHHUs] UMITYJIbCHBIM BOJIbTMETpoM B4-14, kiac-
ca Tounoctu 2/0,2, ¢ BepXHUM Jauana3oHoM u3mepeHus 220 B, ero mokazaHus
osutn paBHbl 100 B. Omnpenenute OTHOCUTEIBHYIO MOTPEIIHOCTH BOJIBTMETPA.

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

ael: 1;2; 3; 4; u 5 A nonydeHsl clieayrolire noka3zanus 00pa3ioBoro npudopa:
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0,95; 2,06; 3,05; 4,07; u 4,95 A. Onpenenuts aOCOIIOTHBIC, OTHOCUTEIbHbIE U
MIPUBEACHHBIC TIOTPEITHOCTH B KKIOM TOYKE MIKAJBI M KJIACC TOYHOCTH aMIIep-

MeTpa.

2.5

7. Ykazareiab OTCUETHOTO YCTpPOMCTBA OMMETpa Kilacca TOYHOCTH
CYILLIECTBEHHO HepaBHOMepHOM mmkaimod anuHor 100 MM mokazeiBaer 100 Owm.
Yemy paBHO U3MEPSAEMOE CONPOTUBIICHUE?

8. [Ipu u3mepeHuu HampsHKEHUS BOJBTMETpoM Kiacca Tounoctu 0,5/0,1 ¢
BEpXHUM JuanazoHoM u3Mepenuid 250 B ero moxkazanus Obutm 125 B.
Onpenenure OTHOCUTENBHYIO MOTPEIIHOCTh BOJIBTMETPA.

9. AMmnepmetp Kkilacca TOUHOCTH 1,5, uMmeer nuarna3on uzmepenuit or 0 B
10250 A. Ompenenuth JOMYCKAEMYIO a0COJIOTHYIO U OTHOCHUTENBHYIO I10-
IPEIIHOCTH, €CIIM CTpEJIKa aMIepMEeTpa OCTAHOBWJIACh HAa JEJICEHWU IIKAJIbI
npoTuB UG 75 A.

10. Vxkazarenp OTCUETHOTO YCTPOWCTBAa aMIIEpBOJIBTMETpa Kiacca TOY-
Hoctu 0,02/0,01 co mkamnoit ot -50 B 1o +50 B, mokassiBaer - 25 A. Uemy pas-
Ha u3MepsieMasi cuia Toka?

11. B uenb ¢ mocieaoBaTelbHbIM BKIIOUeHHEM cornpoTuBieHus 100 Om u
ucroynuka ¢ 3JIC 10 B u BHyTpeHHUM comnpoTuBiieHHeM 2 OM BKIIIOUMIINA aM-
nepMerp, conpotusieHne koroporo 0,5 Om. OmnpenenuTe mokazaHue ammep-
METpa, BBIYUCIUTh OTHOCUTEIBHYIO MOTPEIIHOCTh, O0YCIOBICHHYIO OTIMYHUEM
CONPOTUBJIEHUSI aMIIEPMETPA OT HYJISL.

12. OueHUTh OTHOCHUTEIBHBIE TIOTPEITHOCTH U3MEPEHUN HANPSDKCHHUS, BhI-
MOJHSEMBIX B HOPMaJbHBIX YCJIOBHUAX, BOJIBTMETPOM C KOHEUYHBIM 3HAYEHHUEM
mkanel 100 B, ecniu knace Tounoctu npudopa paseH 0,5, a mokazanust mpudopa
30 Bu 90 B.

13. OcHoBHas TIpUBEJEHHAS MTOTPEUTHOCTh aMIIEPMETPA C MAKCUMAJIbHBIM
OTKJIOHEeHueM cTpesiku 5 A, paBHa 0,5%. OneHuth aOCOMOTHYIO U OTHOCH-
TEJIbHYI0 MOTPENIHOCTHA U3MEPEHMUS, €CIIM MOKa3aHue mpuoopa paBHo 1 A, a Hy-

JEBadA OTMCTKA HAXOAUTCA Ha Kparo IIKaJbI.
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14. Metogom cpaBHEHHs ONpeeTIeHbI MMOKa3aHusl 00pPa3lOBOrO BOJIHTMET-
pa 2 B u nosepsiemoro BoasTMeTpa 1,95 B. Onpenenuts abCOMIOTHYIO CHUCTE-
MAaTHYECKYI0 MOTPEUIHOCTh U MOMPABKY I MOBEPSEMOrO CPEACTBA HU3MEpe-
HUSI, €CJIU CITy4alHasi COCTaBJISIONIAs IOTPEITHOCTH PABHA HYJIIO.

15. Manometp tuna MT-1 ¢ quanazoHomM usmepenus ot 0 Krc/cM? 10160
Kre/cM’, KIAce TOYHOCTH 1,5, MCMONB3yeTcst Il KOHTPOINS MOCTOSHHOTO
naBrennsl20 krc/cm®. OmpenenuTh aGCOMIOTHYIO M OTHOCHTEIBHYIO IIO-
IPEIIHOCTH MaHOMETPA.

16. OnpeaenuTs npeaenbl UHCTPYMEHTAIBHBIX aOCOIOTHOW W OTHOCH-
TEJIbHOM IOTPEIIHOCTEN n3MepeHus HanpsbkeHnus U=8,6 B, eciim uzmepenus
MPOBOJAWINCh MarHUTORJIEKTPUYECKUM BOJBTMETPOM C HYJIEM B CEpPEIHUHE
HIKaJIbl, KJJACCOM TOYHOCTH 2,5 U mpenenamu u3Mepenus ot - 25 B no +25 B.

17. Onpenenuts NMpeaesibl HHCTPYMEHTAIbHBIX a0COIOTHON U OTHOCH-
TEJIbHOW MOTPENTHOCTEN n3MepeHus Toka [ = 67 MA, eciin u3MepeHus: MpoBO-
JTUTUCh MarHUTORJICKTPUYECKUM MUJUIMAMIIEPMETPOM C HyJIeM B Hauale

HIKaJIbI, KJ1laccoM ToYHOCTH 1.0 u mpeaenom uzmepenus 100 MA.
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I'nmaBa 4. O0padoTka pe3yabTATOB NPSMBIX MHOTOKPATHBIX M3MepeHHuil

4.1.Teopemuueckue ceedenus no meme «Qopadbomka pe3yibmamos
NPAMBIX MHOZOKPAMHBIX U3MEPEHUTL)

JI71s1 OBBIILIEHUSI TOYHOCTU U3MEPEHUI MPOBOJSAT U3MEPEHUS] MHOTOKPAT-
HBIMH HAOJTFOICHUSAMU, YUCJIO KOTOPHIX JOJDKHO OBITH OOJBINE WIIK PABHO TPEM.
[Topsinok 00pabOTKU pe3yabTaTOB MPSIMBIX MHOTOKPATHBIX M3MEPEHHUM U OICH-
ku ux norpemHocrerd pernamentupyet I'OCT. [Ipu cratuctuyeckoit 06paboTke
PE3yNbTaTOB HAOIOICHNU BBITIOJHSIOT OTCPaIiu:

- WCKJIFOYAIOT U3BECTHBIE CUCTEMATHYECKUE MOTPEIIHOCTH U3 PE3YJIHTATOB
HaOJIFOICHUM

- BBIYHCISIIOT cpefHee apu(MEeTHUecKoe HCIPABJICHHBIX PE3yJbTaTOB
HAOJIOICHUM, MPUHUMAEMOE 32 PE3YJIbTaT U3MEPECHHUS;

- HAxXOJST OIIEHKY CPEIHEr0o KBaJpaTUYECKOTO OTKIOHEHHUs pe3ysibTara
U3MEPEHUS;

- YCTaHaBJIMBAIOT JIOBEPUTEIIbHBIC TPAHUIIBI CIYYalHON MOTPEIIHOCTU pe-
3yibTaTa U3MEpeHus (IpU ATOM MPOBEPSIOT TUIOTE3y O TOM, YTO PE3yJIbTaThI
HaAOJIOICHUI MPUHAJIEKAT HOPMAITBHOMY PACTIPEICIICHUIO);

- UCKJIIOYAIOT U3 psJia HaOMI0AeHUHN TpyOble MOTPEITHOCTH.

PaccmoTpum 311 onieparuu nojipoOHee.

Hcknrouenue cucmemamuueckou nO2peutHoCmu.

Ha nmanHom sTame 3a mpenesibl HEUCKIIOUYEHHOW CHUCTEMAaTHYECKOW IO-

IPEITHOCTH TMPUHUMAIOT TpeneNbl HauOoJblield aOCOIIOTHON TMOTPEITHOCTH

Xy Y

npudopa, KOTOPbIC HAXOAT U3 POPMYIIBL: A =
100%

Onpeodenenue cpeoHezo apu@dmemuyeckoco 3HAYeHUsT UBMEPAEMOl GeluUYU-
Hb1?
Cpennee apuMeTHUECKOE X W3 MOJYYEHHBIX TIPU U3MEPCHHUH OTACITBHBIX

CIMHUYHBIX HAOJIO/IEHUI BRIYUCIISIIOT TI0 (popmyIie:

38



X==>X, (4.1)

rac X,— pe3yiibTar Ha6JIIOI[€HI/ISI; n — 4YuCJI0 CIMHUYHBIX Hﬁ6JII-0I[€HI’Iﬁ.

Ecnu BO Bcex pesysibTaTax COAEPKHUTCS MOCTOSTHHAS CUCTeMaTH4YecKas
MOTPENTHOCTD, JOMYyCKAETCS UCKIIOYATh €€ MOCTE BRIYUCICHUS CpEaHETo apud-
METHYECKOTO HEUCTIPABJICHHBIX PE3yJbTaTOB HAOIIOACHUM.

®dopmyna 4.1 nenecoodpazHa MpU HE3HAYUTEILHOM KOJIMUECTBE PE3Yilb-
TAaTOB HAOIIOAECHUM, n >3, €CJIM K€ X KOJWYECTBO 3HAYMUTEIHHO OOJIBIIIE, TO
UCIIOJB3YIOT APYrou crnocoo.

Buiuucnenue mamemamuueckoz2o oxcuoarnus.
[IycTp mpou3BeNEHO # UCHBITAHWM, B KOTOPBIX CIIydaillHas BeJIW4YMHA X

NpUHANIA M; pa3 3Ha4eHue X;, M, pa3 3Ha4eHUe X,, M, pa3 3Ha4YCHHE X, , IPH-

geM My +m, +...+ m, =n. Toraa cpenHee 3HaueHUe ClIy4alHOU BEITUYUHBI X

OINPEIENNUTCS KaK CpeaHee apu(PMeTHIEeCKOe 3TUX 3HAYEHUU:

n

X =

(4.2)

NJIn
— m m m
X=X~ Xy - —2 44X - — (4.3)
n n n

OTMGTI/IM, 9gTO OTHOIIEHHUE M i / N €CTh YaCTOCTh MOSIBJICHUS 3HAUCHUS X

AN

(craTuCTHYECKas BEPOSTHOCTH) U, 0003HAYUB KaXJI0€ U3 HUX 4epe3 [;, MOiy-

UM

AN AN N

n N
X:x1p1+x2 P, . X pk:%“xi P, (4.4)
HNuaye 3Ty hopMyay MOKHO MEpENnucaTh CAeAyIOIUM 00pa3oMm:
n
M(X)=2%p; (4.5)
1

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

Cpennee apuhMETHIECKOE 3HAYCHHE X Oy/IeT IPHOIHKATHCA K MATEMATH-

YyecKkoMy oxkuaaHuto M (X) C YBEJIIMUYCHHEM YKCJIA UCTIBITAHUN B CEpUH, T. €.
X—)M(X),HpH n— oo.

MareMaTnyeckoe OKHJIaHUE — 3TO TaKas BEIMYMHA, OKOJIO KOTOPOH KO-
Je0aeTcs cpeiHee 3HaUeHHUE CIy4ailHOW BEJIMUYMHBI, HAlIEHHOE 711 KaXKI0u ce-
pUU UCHIBITAaHUN. B TO k€ BpeMsl MATEMAaTUYECKOE 0KUJAHUE U CPEIHEE 3HAYE-
HUE CIIy4alHYyI0 BEJIMYUHY XapaKTEPU3YIOT HE ITOJHOCTBIO.

Buiuucnenue cpeonee k6adpamuiecko2o OmKIOHEHUs pe3yTbmama usmepeHus?

Cpennee KBaJipaTudecKoe OTKIOHEHHE S pe3yibTaTa €IMHUYHOr0 HabIIo-

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

(4.6)

Cpennee KBaapaTndeckoe OTKIOHEHHE S(X) pe3yibTaTa U3MEPEHUS SIBIISI-

eTcsl mapamMeTpoM (PYHKIHUH pactpeesieHus: U MOJACUUTHIBAETCS 0 popMyIie:

(4.7)

re X - I-u pe3yiabTaT HaOIOJACHUS; X - cpeaHee apu(METHIECKOS HCITPABIICH-
HBIX pEe3yJbTAaTOB HAOMIOACHUN (WM pe3yJbTaT M3MEPEHUs); 7 - YHUCIO
HaAOJTIOICHH.

N3 popmyin (4.6) u (4.7) cnexyer, 9TO TOUHOCTh CpeTHETO apupmMeTnye-
CKOTO 3HAUEHHUs U3MEPAEMOil BEJTMUMHBI B +/n Pa3 BHIIIE TOUHOCTH €THHUYHOTO

HAOJIIOJICHUS.

Onpedenenue 008epumenbHbIX ePanuly U 008epPUMenIbHO20 UHMEPBALd pe3)ib-

mama usmepeHusl.
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JloBepuTenbHbIe TpaHUllbl € (0€3 ydera 3HaKa) CIydyallHOW MOTPEIIHOCTH
HU3MEPEHUS JJIA pe3yJIbTaTOB HEOONIBIIOro yucia HabmoaeHuit (3<n<20), npu-

Ha/JIeKAIIMX HOPMAJILHOMY paclpeieNieHUI0, HaX0IAT 1o (popmyie:

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

Koa¢ddunueHT t, B 3aBUCUMOCTH OT JJOBEPUTEIBHON BEpOATHOCTH P 1 4nmc-

Jla pe3ynbTaTOB HAOIOICHUM 7 HaXoAAT 1o Tabymie 4.1.

Tabmauma 4.1

3HaueHne K03 UIMEHTa t, U1 JOBEPUTEIbHBIX TPAHUIL

Yucno pe3ynb- JloBeputenbHas Yucno JloBepuTenbHast

TaToB BEpOSITHOCTh P pPE3YyIBTAaTOB BEpOSITHOCTh P
Habmronenni | 0,9 0,95 | 0,99 HaOJIIOIEHUN 0,9 0,95 0,99

n-1 n-1
2 292 | 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
5 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 2,719
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
OKOHYATENBHO MOJTYUYCHHBIM pe3yJbTaT U3MEPEHHUsI 3alUCHIBAIOT B BUJIE:
x=X+e&(n,P). (4.9)

JloBeputenbHass BEPOSITHOCTh — 3TO BEPOSITHOCTh, C KOTOPOUM JOBEPUTENb-

HBIN HHTCPBAJ BKIIIOYACT HCTUHHOC 3HAYCHUC HSMCpHeMOﬁ BCJINYUHBI.

3HadeHNE TOBEPUTEIHHOU BEPOSITHOCTH OOBIYHO MPpUHUMAIOT paBHBIM 0,95

u 0,99 (s mccinenoBaTeNbCKUX IEJIeH W MPU OTBETCTBEHHBIX JIAOOPATOPHBIX
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M3MEPEHUI); BO BCEX OCTAIBHBIX CIy4asiX, €CJIM HET CHEUUATIbHBIX OTOBOPOK
pekomenayercs Beioupats 0,9 u 0,95.

[Ipy MOBTOPHBIX U3MEPEHUSX OJHOTO U TOTO K€ pa3Mepa MOTYT ObITh MO-
Jy4EHbl PA3IUYHbIE 3HAYEHUSA. DTO OOBACHSETCA JCHCTBHEM CIyYalHBIX IO-
IpelHoCTe. JTO JNEeHCTBUE OLICHUBAETCS BEPOSTHOCTHBIM Pa30opOCOM PE3yIib-
TaTOB MHOTOKPATHBIX U3BMEPEHUH B BUJIE IOBEPUTEIIBHOTO UHTEPBAJIA.

JloBepHUTENbHBIN MHTEPBAI MPEACTABISAET COOOW WHTEpBal 3HAYCHUH, B
npeaensl KOTOPOro BXOJAUT W3MEPEHHBIM pa3Mep C JOBEPUTEIBHOW BEPOATHO-
CThIO0. DTO MHTEPBAJ, KOTOPBIN BKIIIOYAET B C€0s C 3aJJaHHOU CTENEHBIO JTOCTO-
BEPHOCTH MCTUHHOE 3HAYEHHUE U3MEPAEMOMN BEIWYNHbBI. J|OBEpUTENBHBIA HHTEP-
BaJl ornpesensieTcs no popmye:

Xt D < X< X4t (4.10)

Jn

S

rae N — 4ucio HSMGPCHHﬁ;

X - CpCOHCC apI/I(bMGTI/ILIeCKOG 3HAYCHUC PC3yJIbTaTa HBMGPCHHﬁ;

S — CKO pe3ynpTaTa U3BMEpEeHUM:

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

S (4.11)

n—1
t, — koopdument CTeIOAEHTA 11 JOBEPUTEIBHON BEPOATHOCTH P.
Buiuucnenue oucnepcuu.

Jlucriepcuio MOKHO ONIPEEIUTh 1o popmyIie:
n
2
D(X)=X[x =M(X)]p;. (4.12)

1
B To e BpeMs Takas XapaKTEepUCTHUKA HE UMEET MIUPOKOTO pacHpoCTpaHe-
HUS U3-3a TOr0, YTO UMEET Pa3MEPHOCTh KBaJpara CIy4yailHOW BEJIMYUHBI, a T10-
TOMY HE JAET KEJAEMOW HaIJISITHOCTH. 3HAYUTENBHO Yallle UCIOJIb3YETCs Cpel-
HEKBaAPATUYECKOE OTKIIOHCHUE CIIyYalHOW BEJIMYUHBI, PABHOE 3HAYCHUIO KOP-

HA KBaApPaTHOT'O U3 JUCIICPCUU.

42



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

DTa XapaKTepUCTUKA MUMEET Pa3MepPHOCTh, COBMAAAIONIYI0O C pa3MepHO-
CTBIO CTy4yallHOM BEJIMYMHBI, U SIBJISETCS O0Jee HATJISTHOM.

CpenHee KBaJpaTUYeCKOe OTKIOHEHHE S pe3ynbrara eIuHUIHOTO
HAOJIOZICHUS, B3STOTO W3 COBOKYMHOCTH TaKWUX W3MEPEHUH, BBIYUCISIIOT IO
dbopmyie 12

CpenHee KBaJpaTHYECKOE OTKIOHEHUE S(X) pe3yibTraTta M3MEPECHHS SIBIIS-
eTcsi mapamerpoM (YHKIMHM paclpelereHuss U MOJCYUThIBaeTCs 1o (popmyie
4.7).

Hckniouenue uz psaoa Habao0enuil 2pyovlx nocpeuHocmell.

['pyOble MOrpenHoCTy U MPOMaxyu BO3HUKAIOT M3-32 HEHCIPABHOCTEU H3-
MEPHUTEIBHBIX TIPHOOPOB, OMIMOOK OIepaTopa, a TakKe MPU KPaTKOBPEMEHHBIX
PE3KUX U3MEHEHUSIX YCIOBHUM MpOBE/IeHUs u3MepeHuil. Pe3ynbTaTel n3MepeHui,
coJiepKalue rpyobIie MMOTPEITHOCTH U MPOMaXH, OTOPACHIBAIOTCS.

Jnst vuckimoueHus U3 psga HaOMoAeHUN rpyObIX MOrPEIIHOCTeN pa3pado-
TaH psan kputepues (Paiita, Pomanosckoro, UpBuna, [Tupcona, Konmaroposa u
np.). Haubonee mpoctbiM, HO TPyObIM MPUEMOM SIBISIETCS OTOpAChIBAHUE Pe-
3yJbTAaTOB HAOIIOJEHUMN, COJEpKAlIUX MOTPEITHOCTH, MpeBbImatomue +33S.
OTUM KpUTEpPHEM MOXKHO TIOJb30BaThCsl MpHU uucie HabmogeHuit N>20. Ilpu
MaJjioM 00beMe JaHHBIX N OH c1a00 OTCEUBAET OLIMOKU U3MEPECHUI.

bosnee TouHo mpoBepuTh OmMOKY HabMoAeHUA pu N<20 MOKHO O KpHU-

tepusm S (kputeputo Pomanosckoro cormacio 'OCT 11.002—73) u 4 (kpu-

teputo Mpsuna). 11 TOro 4To0bl TPUHATH WM UCKIIOYUTH Hauboliee OTKIIO-

HAOIIUCCS OT OCTAJIbHBIX PC3YJIbTATOB Ha6J'HOI[eHI/I}I, HaxoAAT OTHOIIICHHUC:

X o — X X — X,
U, =—"2- ymm u_ =——"0 (4.14)
S S
rae S — cpenHee KBaJpaTHUECKOE OTKJIOHEHHE pe3yJsibTara HaOJFOJCHUS 10

bopmyte (4.7).
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Pe3ynbrar cpaBHHMBAIOT C BEIMYMHON f, B3ATOH W3 Tabmuimel (4.2) mis

JAHHOT'O YKCJIa HAOJIOICHUH 7 ¥ PUHATOTO YPOBHS 3HaYUMOCTH ¢ (o =1—P).

Ecmuu,,, >4 wWid, TO COMHHUTENIbHBIA pe3yJabTaT HAOIIOJCHUNA 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 3HAYeHUE 1 onpenensercs mo Gopmy-

J¢e:

t, =tpo-v1=1/n,

rie tp;, — KBaHTWIb HOPMUPOBaHHOW (pyHKIMM Jlannaca A 10BEpUTETb-
HOU BeposiTHOCTH P.
IIpoBepsiemoe 3HaueHME X; ABIISIETCSA IPOMAXOM, €CJIU BBIIIOJIHAETCS HEpa-
BEHCTBO Unax>tr, M €ro Hajlo OTOPOCHUTb.
Craructukoi kpurepus [Iupcona XZ SIBIIIFOTCS. Pa3HOCTHU SMIIMPUYECKON U
TEOPETUUECKON a0COMIOTHBIX 4acTOT. [lopsiiok MpoBEepKU TMMIOTE3bI O KpUTE-

puto [Iupcona XZZ
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1. CTpOI/ITCﬂ rucrorpaMmMa I10 MCIIPABJICHHBIM OSKCIICPUMCHTAJIbHBIM
JaHHBIM. B Ka)KI[Hﬁ N3 MHTCPBAJIOB THCTOIrpaMMBbl ONOJIKHO BXOAWTH HC MCHCC
IITH JAaHHBIX. B IMPOTUBHOM CJIydac TaKoOM HHTCPBAJI O6L€IIHHHCTC$I C CoCCa-
HHM.

2. PaccumnteiBaroTcs:

- CpCaHeC apI/I(i)MCTI/I‘{eCKOG 3HA4YCHUC:

1€ Xj - 3HAUEHHE 1-TO pe3ysIbTaTa U3MEPEHUI; N - YUCIIO U3MEPEHHIA;

cpeaHee kBaaparudeckoe oTkioHeHue (CKO):

3. BrraucisieTcst BEpOSITHOCTD Pj TIOMAIaHUs PE3YIbTaTa U3MEPCHUH B
KQK/IbIM U3 UHTEPBAJIOB TUCTOTPAMMBI [Xk-1; Xk| IPU HOPMAJILHOM 3aKOHE pac-
npejaeneHus, ucnoian3ys Gynkuuto Jlammaca O(t):

Pi=P[(Xui- X )/S] - O[(Xyi- X )/S],
1€ Xyi, Xyi — BEPXHSS ¥ HIKHSS TPAHUIIBI I-TO MHTEpBaJa,;
O(**) — Tabnuunble 3HaueHus GyHkuuu Jlarmaca npeacraBieHbl B

PUIOKEHUU 4.

2
2 J (mi_n°pi) .
4, Brruuciisiercs nokasaresnb pa3HOCTH YaCTOT ¥y = ;
i=1 n- P.
|

5. [TpoBepsiercs BBIIIOJIHEHHE HEPABEHCTBA X <)o , THC Yo - Ta0-
JINYHOE 3HAYeHHUE Yy’ JUI YPOBHS 3HAYMMOCTH O, M Y9HCIIA CTeNeHei cBoGobI (I-
3) mo TaGnuue pactpeeiaeHns y° (IpuiokeHne 5). ECIn HepaBeHCTBO HE BbI-
MIOJTHSETCSI, TO TUIIOTE3y O HOPMAJTBLHOCTH IMIUPHYCCKOTO PACTIPEICICHUS OT-
BepratoT. [Ipu 3TOM BEpOSTHOCTH, C KOTOPOM IMIUPHUUECKOE DPACTIPEICICHHE
COOTBETCTBYET HOPMaJbHOMY TEOPETHUYECKOMY DPACIpeAeNCHUI0, MOKHO OTpe-

nenuTh 1o kpurepuro Koamoroposa-CmupHoOBa.
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bonee nmoapoObHOE HCKIIOYEHUE TPYOBIX MOIPEIIHOCTEN OyeM paccMaTpu-
BaTh Ha MIpUMEpaxX PEIICHU 3a1a4.

Onpedenenue 8eposmuocmu NONAOAHUsL pe3yIbmama UsMepeHull 8 3a0aHHbIl
unmepsan?

B Merposioruu B Xo0Jie€ NpOBEACHUS U3MEPEHHUI OCHOBHOE BHUMAHHUE YJie-
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’>KUBAIOTCS BIIOJHE YCTONYHMBBIE 3aKOHOMEPHOCTH, UYTO SABIISIETCS OC-
HOBOM NIIPU NPUMEHEHUH METOJOB TEOPUHM BEPOATHOCTEM M MaTeMaTUYECKOU
CTaTUCTHKHU K 00pabOTKe MacCOBBIX HAOIIOJCHUM.

CrnydaiiHasi BEIMYMHA B TEOPUH BEPOSTHOCTEN OMpPENENAECTCA 3aKOHOM ee
pacnpedeieHus. ITOT 3aKOH YCTAHABIIMBAET CBSI3b MEXKIY BO3MOXKHBIMH 3Haye-
HUSIMU CITyYaillHOM BEJIMYUHBI U COOTBETCTBYIOIIUMU 3TUM 3HAUYECHHUSM BEPOST-
HOCTSIM X TOSIBJICHUS.

CymectByeT ABe (OpMBI ONHMCAHMSI 3aKOHA PACHpPECNICHUs CIydyalHOU
BEITUYUHBI — Jughhepenyuanvuas u unmeepaivras. B MeTposioru B OCHOBHOM
ucnonb3yercs quddepenunansras GopMa — 3aKOH pACTIPENEICHUS NIOMHOCMU
geposimuocmeti CIIy4alHOW BEJIMYUHBI.

Huddepenyuanvuoiii 3axkon pacnpedenenus XapaKTepU3YyeTCs NIOMHO-

cmbio pacnpedenerus eeposimuocmeti f(X) ciydaiiHol BenM4YMHBI X. Bepost-
HOCTh P monajgaHus CllydalHOM BEJIWYMHBI B UHTEPBAJ OT X1 JI0 X, IIPU 3TOM 3a-

naetcst GopMyJIon:
P{x, <x>x,}= f f (x)dx (4.15)

I'paduyecku 3Ta BEpOSATHOCTH MPEJACTABISIET COOOW OTHOIIEHWE TUIOIIA-
nu o kpuBoii f(X) B mHTEpBaie OT X3 10 X, K 00MIEH MI0Maan, OrpaHnYeHHON
BCE KpUBOM pacmpexaeneHus. Kak mpaBuio, miomanb MoJ BCe KpUBOM pac-
NpeeeHUsl BEPOSITHOCTE HOPMUPYIOT Ha eIuHUILy (pucyHok 4.1). B manHom

Cillyyae NpPEACTaBICHO paCIpE/ICICHUE HenpPepvbl8HOoll CIyYalHOW BEITUYUHBI.
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KpoMe HUX CYyIIECTBYIOT U OUCKPEemHble CIyYalHbIE BEIUYMHBI, IIPUHUMAIO-
1IUe psijl ONPEIEICHHBIX 3HAYE€HHUM, KOTOPBIE MOKHO IIPOHYMEPOBATb.

A

p(X)

X Xo X
Puc. 41 BepOHTHOCTB InonagaHuda OTACIIBHOI'O 3HAYCHHUA B 3aI[aHHbII>’I HHTCPBAJI 110 IIJIOTHO-

CTHU paclpCaciIiCHUuA BEPOATHOCTHU

OCHOBHOE CBOMCTBO INIOTHOCTH BCPOATHOCTH COCTOUT B TOM, YTO

[ 109dx =1 (4.16)

Hnmeepanbusiii 3axon_pacnpedenenusi cay4aunoll eiudunbl PeaCTaBIIs-

et coboii pyukimio F(X), onpenensemyro Gopmyiioit

F(x) = Jx'f(x)dx (4.17)

F(x)

v

X1 X2 X

Puc.4.2. BeposTHOCTH MonagaHus OTAEIBHOIO 3HAYEHUS B 3aIaHHBIA UHTEPBAJI 110
(GYHKIIMH pacrpeiesieHusi BEpOSITHOCTH
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Ha npaktuke mist onvcanus CBOMCTB CIy4allHOM BEJIMYMHBI UCIIOJIB3YIOT
pa3IMYHBIE YUCI08blE XAPAKMEPUCMUKY pacnpedeneHuii, 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
HA4albHbIMU, @ €CIU OT UEHTPA PACIIPENEIICHUS — TO YEeHMPALbHLIMU.

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

HaunOonplnii npakTHYeCKUii MHTEpEC MPEACTABISET HaYaIbHBIA MOMEHT
NEPBOr0 MOPSAAKA - MAMEMamuyeckoe OMCUOAHUEe CAYYAUHOU GenuduHvl My

(k=1):
m, = fxf (x)dx (4.19)

[leHTpanbHBI MOMEHT BTOPOTO MOPsAKA Ha3biBaeTcs ducnepcueti D ciy-

YallHOW BEJINYMHBI U XapaKTEpU3YET paccesanue OTACIbHBIX €€ 3HAUCHUN:
+00
D= [(x-m,)"f(x)dx (4.20)

Ha npakTtuke yarie UCnonb3yeTcsl cpedHee Keaopamuueckoe OmrI1oOHeHUe
o (CKO) cny4aitHO# BenuunHbI, onpeaesemoe hopmyaoi (4.13).

Takum 00pa3oM, MOCIENOBATENLHOCT OOPaOOTKH PE3yNbTaTOB MNPSIMbBIX
MHOTOKPATHBIX U3MEPEHHUIN COCTOUT U3 CIEAYIOUX STaIOoB:

1. OnpeneneHue TOYEYHBIX OLEHOK 3aKOHA PACHPEIEICHUS pEe3yIbTaTOB
WU3MEPEHUN.

2. OmnpenieneHre 3aKOHa pacIpeieieHHsl pe3yIbTaTOB U3MEPEHUN WIIH CITy-
YaWHBIX MOTPEIIHOCTEM.

3. OueHka 3aK0oHa pacrpeiesICHUs M0 CTATUCTUYECKUM KPUTEPHUSM.

4. OnpeneneHue J0BEPUTENbHBIX TPAHUL CTyYalHOU MOTPEITHOCTH.

5. OnpeneneHune rpaHull HEUCKIIOYEHHOW CUCTEMATUYECKOM MOrPeIHOCTH

pe3yJibTaTa U3MEPEHUS.
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6. Onpenenenue JOBEPUTENbHBIX TPAHUI] MOTPEUTHOCTH Pe3yabTaTa U3Me-
peHus.

7.3anuck pe3ysibTaTa U3MEPEHHUS.

4.2. IIpumepot peutenus 3a0au no meme «0Obdpabomka pe3yibmamos
NPAMBIX MHOZOKPAMHBIX U3MEPEHUTL)

IIpumep 1. [Ipu u3MepeHnn HanpsHKEHUST UCTOYHHMKA MUTAHUS MOTYYEHBI
cienytomue pesyiabratel, B: 9,78; 9,65; 9,83; 9,69; 9,74; 9,80; 9,68: 9,71; 9,81.
HaiiTu pe3ynbTar U NOrpenIHOCTh U3MEPEHMS HANPSKEHUS U 3amlKcaTh B CTaH-
JIapTHOU (hopme, eciii CUCTEMaTUYeCcKas MOrPEIIHOCTh OTCYTCTBYET, a CIIydai-
Has pacrnpejieseHa 10 HOpMAJIbHOMY 3aKOHY.

Pewenue:

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

HUS: X = lz Xi =9,7433B
n

i=1

2. Onpenenmnm CKO norpemHocTy pe3yaprata U3MEpEHHUs:

l n —
Sx = xi—x)? =0,0215B
J a2

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

Ipumep 2. [Ipu u3MepeHnn aKTUBHOTO CONPOTUBJIEHUS PE3UCTOPA OBLIU
IIPOU3BEACHBI JECATh PABHOTOUYHBIX M3MEPEHUH, PE3yJIbTaThl KOTOPBIX IpUBE-
neHbl B Tabnune. OneHuTe aObCOMIOTHYI0 M OTHOCUTENbHYIO MOTPEIIHOCTH U

3aMUIINTE PE3YyJIbTAaT M3MEPEHHMs 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 1o Gopmylie:
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R=-1yR-1.053773
ni 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

Bpraucioum CpCAHCC KBAAPATHUCCKOC OTKIOHCHHC CAMHUYHBIX PC3YJIbTa-

TOB:

n—1

’0,261
S = 5 - 40,029 = 0,17

[Ipenmnonaras, 4To NOrPEUIHOCTh pACOPEEIICHA I0 HOPMAJIbHOMY 3aKOHY,

S =

UCKIIIOYAaeM «IIPOMaxmy», T.€. U3MEPEHUsl C IpyObIMU MOTPEUIHOCTSIMH, JJI KO-
TopeIX |R; — R| > 30.

B oroli 3amade W3MEpeHHid, MOrPEIIHOCTh KOTOPBIX MPEBBIMIAECT 30
(0,511) ner.

Boluucnum cpenHee KBagpaTUYECKOE OTKIOHEHHE CpeJHEro apupmMeru-

yeckoro (CKO pe3ynbpTaTa u3MepeHuil):

i.1(R; — R)?
nn—1)

50




Sq =

0,261

0,261

10(10—1) _

= 4
90 0,05

OnpenenuM TOBEPUTENIbHBIE TPAHULIBI CIIYYailHOM MOrPEIIHOCTH IpH 3a-

JAHHOU JOBEPUTEIBHON BEPOSTHOCTHU:

a) P = 0,95;
6) P = 0,99.

rae tg - kKoopduuuent CThIONEHTA, 3aBUCAIIMA OT TOBEPUTEILHON BEPO-

ATHOCTH P 1 uncia uamepenuii n. Beibupaem koadpuiiuent t u3 Tabauibl.

a)ma P =095n—-1=9:t = 2,262.

€=2,262-0,054=0,12

o) P =099;n—1=9:t = 3,169.

€ =3,169-0,054 =0,17

OKOH‘-I&TCJIBHBII‘/’I PE3YJIbTAT 3allMCBIBACM B (bOpMGI
a) R=(953,740,1) Om, P = 0,95;
6) R=(953,7+0,2) Om, P = 0,99.

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

TOPBIX MPEJCTABICHBI B TAOTUIIE.

No, _ —
. 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
X = Ez X; = 36,009 Z (xl- - f)z
i=1 i=1

Pewenue: OnpenensieM cpenHee apupMETHUECKOE 3HAUCHUE PE3YJIbTaTOB
U3-MEPEHUM!

CpeaHee KBaJpaTUYECKOE OTKJIOHEHHUE PE3YJIbTaTOB  HAOJIOIECHUN:

-0,000031 = 0,00194

[TpousBeneM npoBepKy Ha HaIM4YUE IPyObIX MOTPELIHOCTEN B pe3ybTaTax
MU3MEPEHUS 110 KpUTEpHIO JIMKCOHA.

Tabnuua 3Hauennit kpurepus JJukcona

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

CocTaBuM BapUALIMOHHBIM BO3PACTAIOIIMKA PAJl U3 PE3yJbTaTOB H3MeEpe-
Huii: 36,007; 36,008; 36,009; 36,010; 36,011; 36,012. Haitnem pacuetHoe 3Ha-
yeHue KpuTepus s 3HadeHus 36,012:

Xp—Xn_y 36,012 —36,011

K, = = = 0,2
A7 x,—x, 36,012 —36,007
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W3 tabnuipl 3HaUYeHUi KpuTepus JJukcoHa 1Mo 3TOMy KPUTEPHUIO pe3ysbTar
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

Sx

P n

Koaddumment Crhronenta npu gosepurenbHoit BepositHoctd P,= 0,95 u

JIOBEPUTEIIbHBIE TPAHUIIBI CIIy4aitHON MOTpelIHoCTH € = *t

npu n= 11 paBen 2,23.
Toraa noBepuTeNbHBIE TPAHUIIBI CITyYalHOM MOTPEITHOCTH OYyAyT paBHBIL:

+2,23 0,00154 +0,0012
E = , e/ = T,
V11

OnpenenuM TOBEpUTEIBHBIC TPAHUIIBI TOTPEITHOCTH pe3ybTaTa M3Mepe-
Hus. CornacHo ['OCTS8.207—76 norpemHocTs pe3yjabTaTa U3MEPEHUST ONpee-
JISIeTCS TO CieayroleMy npaBuity. Eciu rpaHuiibl HEUCKIIFOUEHHOW CUCTEMAaTH-
yeckoit morpemHoctu 0< 0,8 Sz, To cienyeT mpeHeOpeyb CUCTEMAaTUYECKOMN CO-
CTaBJISIONIEH MOTPEUTHOCTH U YYUTHIBATh TOJBKO CIy4alHYIO TOTPEIIHOCTh pe-

3ynbTaTa. B Hamem ciaydae 0 = 0,7 MKM (3TO JOomycKaeMas MOrpelHOCTh IS

S
PBIYAXKHOTO MHUKPOMETpA), a Sz = \/—% = 0,0006 MkM, T. e. cooTHOmEHuE O <

0,8S HE BBIMOJHSACTCS, TMTOATOMY CHCTEMATHYECKON MOTPEITHOCTBIO TIpeHeOpe-
raTh HEJIb3sl.

Omeem: 3anuilieM pe3yJabTaTa U3MEPEHUS:

x =X+ ¢e=(36,009 £+ 0,002)mxmMm, P = 0,95.

Ilpumep 4. Hailimute MaremaTH4ecKoe OXHUIAHUE CIy4YallHOW BEIUYH-
Hbl X — YKClia CTAaHAAPTHBIX JACTallel Cpelu Tpex, 0TOOpaHHbIX U3 mapTuu B 10
JeTanei, cpeau KOTOpbix 2 OpakoBaHHbIX. CocTaBbTe psJ paclpenercHUs
i X.

Pewenue: V3 ycnoBus 3amauu cienyer, 4To X MOKET NPUHUMATh 3HA4e-
1 7 7
aus 1,2, 3. TormaM(x) =1 E+2 1—5+3 == 2,4

Omeem: M(x)=2,4
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IIpumep 5. Haitnute nucnepcuio ciaydailHOW BelMYMHBI X (YUCIa CTaH-
JApTHBIX JeTajleil cpeid OTOOPAHHBIX) U CPeAHEE KBAJAPATUUECKOE OTKIOHEHHE
UCIIOJIb3Ysl YCIIOBHUE B IpuMepe 4.

Pewenue: BpranciauMm 3HaYeHUs] KBaJApaTa OTKJIOHEHUS KaXKIOTO BO3MOXKHO-

I'0 3HA4YCHHA OT MaTCMAaTHUYCCKOI'O O KUIaHH:

(1-2,4)*=1,96; (2 —2,4)* = 0,16; (3 — 2,4)* = 0,36. Cire10BaTEIBHO,

1 7 7
D(X) =196 7=+ 0,16 7=+ 036 = ~ 037

Torna o = VD = V0,37 =0,6

Omeem: D(x)=0,37, 6=0,6.

IIpuMmep 6. TexHMUECKHUMH YCIIOBUSIMU HA U3TOTOBJIIEHUE HEKOTOPOTO THUIA
pe3uCTOpOB OBLIO YCTAHOBJIICHO, YTO BeIWYMHA compoTuBicHUs Obuta 100
OM=5 Owm. [Ins OLIEHKHM MAapTUHU PE3UCTOPOB M3 HEE ClIENalv CIYyYalHYIO BbI-
o6opky oO0wsemom N =50 pesuctopoB. CpemHee 3HAYCHUE BEIMYUHBI COMPO-
tuBjeHUs noiaydeHo X=100 Om. CpengHee KBaapaTUUECKOE OTKIOHECHHE G==%5
OmM. CKOJIBKO TPOLIEHTOB COINPOTHBICHHN B MapTuu OyAeT 3a0pakoBaHO IpH
CILJIOIITHOM TTpoBepKe?

Pewenue: Halinem 3HaueHMEe HOPMHUPOBAHHOW CIIyYaWHOW BEJIWYMHBI 110

x—M(x)

(o}

dbopmyne: t = , tae M(x) — maremMaruueckoe oxuaanue M(x)=X, B

HaIeM CIy4ae 9TO0 tp,q U Ciin:

Xy = 100 + 5 = 105 OM; X;pq = 100 — 5 = 95 Om.

_ 105-100 _ . _95-100
CnienoBaTenbHO, ty g, = — =Ltun="7—=

—1.

HNanee mo Tabnume Jlammaca monyuum D (t,,.,) = +0,3413; O(t,,i,) =
—0,3413.T.x. ®(—t) = —D(t), pasHocTb P(t;,4,) — P(t,nin) = 0,6826.

Haiinem BeposiTHOCTD MOsIBIICHUS Opaka:

1—[DP(tygy) — P(tmin)] =1—0,6826 = 0,3174 .

Omeem: Tipy CIJIONTHOM MPOBEpPKE B mapTuu OyzaeT 3abpakoBano 31,74
% conpoOTUBIICHUA.

IIpumep 7. CinyyaiiHas BeIWYMHA X MOJYMHEHA 3aKOHY paclpeeNieHus,
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IJIOTHOCTh KOTOPOTO 3ajaHa rpaduyecKd Ha PUCYHKE. 3amucaTh BBIPAKEHUE
JUIS TUTOTHOCTH pactipeneicHus f (X), HaTH MaTeMaTHdeckoe OXHWIaHue My,

AUCIICPCHUTIO DX, CPCOHCC KBAAPATHUICCKOC OTKIIOHCHUC O cnyqaﬁHoﬁ BCJINYHNHEBI

X.
7(x)
7 i
Pewenue: BeipakeHue TIIOTHOCTH pacCIpeICIICHUAS UMEET BUL:
x npu 0 <x <1,
f(x)=
0 npux <0 wmw x> 1.
[Tonb3ysich CBOMCTBOM IJIOTHOCTH PacIpe/ICICHUS:
1 2
1 X a
[ flo)dx = 1; jaxdx —a—|i=—=1
0 ] 21° 2
a=2.

XS

wiN

a_
2

1
0

1

MaremaTHuecKoe 0XKHJIaHUEe BEIUYUHBI X: My = J.szdx =2
0

Haitnem nucnepcuio yepes3 BTOPOil HEHTPAIbHBI MOMEHT

1 1 1
2 4 4 4 4
Dy = [(x=2)?-2xdx = 2| (x* ==x+=) - xdx = 2| (x* == x* + = x)dx
x£(3) !(39) !(39)

Crenas nozicTaHoBKy, notyuum Dy, =1/18, otkyna o, = /D, =1/3v2

Omeem: my =213, D, =1/18, o, =1/3J2 .
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4.3. 3a0auu 013 camocmoamenbHo20 peuieHus no meme
«QOopabomka pe3y1bmamog nPAMbIX MHO2OKPAMHBIX U3MEPEHUIL

1. WU3BecreH pesynabrar usmepenus: 15,32 B £ 0,2 % npu yucne Habmro0-
nennit 11, BeposarHoctr 0,98 M HOpManbHBIX yciaoBusAX. Omnpenenure cpeaHe-
KBaIpaTUYECKOE OTKIOHEHUE PE3YNIbTAThl HAOIIOACHHUS.

2. B mporecce KOHTpoJisI TapamMeTpa MIUPUHBI H3ACIHS TOJTYISHBI pe-
3yJIbTaThl B IIECTUKpPATHOU moBTOpHOCTH: 125,00 MM, 125.00 mMm, 125,10 Mm,
124.95 MM, 124,89 mMm, 124,90 mm. Paccuutath OBEpUTEIbHBIA UHTEPBAN IS
CPEIHETO 3HAYECHUS MPU JOBEPUTEIILHON BEPOATHOCTH, paBHOU 0,95. Bennuunna
KpuTepus paBHa 2.8.

3. B mporiecce KOHTpOIIS TapamMeTpa MacChl MPOAYKIIMH TOJTYICHBI PE3YITh-
TaThl B JiecsaTUKpaTHOM nmopTopHoctu: 202,01 r, 199,91 r, 201,05 r, 200,01 r,
200,00 r, 202.01 r, 199,81 1, 200,05 T, 200,01 T, 200,00 T. PaccunraTth nOBEpU-
TEJIbHBIA UHTEPBaJ JJIsi CPEHEr0 3HAYCHUS TIPU JOBEPUTEIHHON BEPOSTHOCTH,
pasHoii 0,99. Kputepuii 10BEpUTENBHOTO UHTEPBAJIAa paBeH 4.5.

4. Ilpunapnexut nu pe3ynbraTr HabmoaeHus 0,16 MB k psay uz 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
YCIOBUSX Jalio cienywomnme pesyiaptarel 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, nosepurensHas BeposTHOcTh 0,95, uncno HabmromeHWit 19,
YCJIOBUSI U3MEPEHUS HOpMaJibHbIe. ONpeneanuTh CPpeaHEKBAPATUIECKOE OTKIIO-
HEHHE pe3yJibTaTa HaOJIIOeHNS.

7. llpu u3MepeHUU HANPSKEHUS B HOPMAJbHBIX YCJIOBHUSIX BBINOJHEHO 4
HaOmonenus B B: 2,57; 2,59; 2,58; 2,60. Heo6xo1uMo OIeHUTh CpeaHEKBaIpa-
TUYECKUE OTKJIOHEHHUsS pe3yibTaTa HAOMIOJEHUM W pe3yibTaTa U3MEPEHUH, a
TaKXe JIOBEpUTEIIbHbIE TPAHUIIBI (JOBEPUTEIbHBIN HHTEPBAI) MOTPEIIHOCTH Pe-

3yJbpTara u3Mepenus npu BepositHoctu 0,95.
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8. B pesynbTare mATH U3MEpEHUN (PU3NYECKOW BEIUYMHBI X OJHHUM
npuOdOpOM, HE HMEIOIIUM CHCTEMATUYECKOW MOTrPEIIHOCTH, MOJIYYEHBI Ce-
ayromue pe3ynbTtatel: 92; 94; 103; 105; 106. Onpeaenute: MaTeMaTHYECKOE
oxxunanue, CKO, nucnepcuro.

9. Haitnute MaTemMaTH4yecKoe OKUAaHUE U JTUCTICPCHUIO IS CIIydaiHOMN Be-
JMYUHBI, paclpeie]IeHHON 110 OMHOMUAbHOMY 3aKoHy, eciau n = 100, P=0,8.

10. Omenka cpeaHEKBAIPATHIECKOTO OTKJIOHEHUS CITy4alHON COCTaBIISIO-
1€l MOTPENTHOCTH pe3yibTaTa HAOMI0IEHUI YacTOTOMETPA, ONpeneEHHas Ipu
100 nabmronenusx, pasua 0,68 I'n. Ckoabko HaOIIOIEHU HEOOXOAUMO MPOBE-
CTU 3TUM YaCTOTOMETPOM, YTOOBI JOBEPUTEIBHBIM HHTEPBAI CIy4allHOU CoO-
CTaBJAIOLIEH MOTPEIIHOCTH pe3yJbTaTa H3MEPEHHBIM € BeposITHOCTHIO 0,99
He npesocxoaui 0,5 T'm.

11. Ouenka cpeIHEKBAaIpaTUYECKOTO OTKJIOHEHUS CIIy4allHOM COCTaBIISIO-
e MOTPENTHOCTU pe3yIbTaTa u3MepeHus: HanpsokeHus npu 200 HaOIIoAeHUSX
coctaBmiia 0,075%. MOXHO JI1 3TUM CPEICTBOM HW3MEPEHUS NMPOBOAUTH OJHO-
KpaTHbIE U3MEPEHUSI HAIPSDKEHHUs, ClydailHas MOTPEIIHOCTh KOTOPBIX C BEPO-
aTtHOCThIO 0,95 He npeBbiaet 2,5%7?

12. Tlpu n3aMepeHur COMPOTUBIICHUS PE3UCTOPA MOITYUYEH PE3yJIbTaT U3Me-
penusi: 254,68 + 0,93 Om, P=0,96 , n=16, yciioBusi u3mMepeHus HOpMajbHBIC.
OueHNUTh TPaHUIIbI IOTPENTHOCTH PE3yJIbTaTa U3MEPEHUS STUM K€ METOJIOM IPHU
YeThIpeX HAONIOJEHUAX W TOM K€ BEPOSITHOCTH, €CIU CUUTATh, YTO MOTPEIl-
HOCTb BbI3BaHa ClIydallHbIMU (DAKTOpaMU U pacrpejiesieHa o HOpMaJIbHOMY 3a-

KOHY.
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I'masa 5. Konuposanue nnpopmanuu. PacmudpoBka mrpux-Koaa.

5.1. Pewtenue 3a0au no meme «Koouposanue unghopmayuu. Pacuugh-
DPOBKa wimpux-Kooa)

C noMomipio MITPUXOBOTO KoJia 3amudpoBaHa HHGOpMAIIHS O HEKOTO-
pBIX HanboJiee CYIIeCTBEHHBIX TapaMeTpax NpOAYyKIUH.

LImpux-xo0 - 3TO HAHOCUMAas Ha YIAaKOBKY B BUJIE IITPUXOB 3aKOAUPO-
BaHHass WMH(OpMaIUs, CUUTHIBAEMAasl MPU MOMOIIM CIEIHAIBHBIX YCTPONUCTB
(ckanepoB). C MOMOIIBIO MITPUXOBOTO KOJIa KOAUPYIOT HH(DOPMALINIO O HEKOTO-
pbIx Haubojee CYIIEeCTBEHHbIX mapameTrpax mnpoaykuuu. Haumbonee pacmpo-
CTpaHEHbl aMEpUKAaHCKUK Y HUBepcalibHbI ToBapHbIi koa UPC u EBpornelickas
cucrema kogupoBanusi EAN.

PacumdpoBka kojia He SIBISIETCS CTaHIAPTHOM, OH MOXKET OTpaskaTh OIpe-
JICJICHHBbIE XapaKTePUCTUKHU (MPU3HAKK) CaMOTO TOBapa JHOO MpEICTABIISICT PEru-
CTpaIMOHHBIA HOMEP TOBApa, U3BECTHBIN JIUIITL STOMY MPEATPHUSITHIO.

Kon EAN-8, -13 paspsinnbiii (puc.S.1) npennazHaueH /i HEOOJbIIUX yIia-
KOBOK, Ha KOTOPBIX HEJB3s1 pazmecTuTh Oosiee amuHHbIN Kod. EAN - 13 coctouT u3
KoJa crpanbl (Korjaa Jjs KoJa CTPAaHbI-M3TOTOBUTENS OTBOIUTCS JBa WM TPH
3HaKa, a JUIs KOJia MPEANPUATUS — YEThIPE), KO/Ia U3TOTOBUTEIISI U KOHTPOJIHLHOTO

yucia (MHOT/Ia BMECTO KOJIa M3TOTOBUTENISI PETMCTPALIMOHHBIN HOMED TIPOIYKTA).

Kourpor

3100520017 06108 =

DMPME - NTPOUIBDAMTENE

(pearmsatop) rosapa

Puc.5.1.
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7 n 311278 B42601

i 2 3 4

Puc. 5.2.

J11s TOro 4YTOOBI OMPEEIUTH OJTMHHOCTH TOBapa HEOOXOIUM pacyeT
KOHTPOJIBHOH CyMMBI (pHC. 5.2).
1. CrioxuTh UG PHI, CTOSIINE HA YSTHBIX MECTaX:
3+1+7+0+2+0=13.
2. Ilony4eHHY10 CYMMY YMHOXUTb Ha 3:
13-3=39.
3. Cnoxuth mudpsl, CTOSANIME HA HEUETHBIX MECTaX MITPUX — KoJa (KpoMe KOH-
TPOJILHOU LI PBI):
7+1+2+0+4+6=20.
4. CnoxuTh 4KCla, IOJTyYCHHBIE B TyHKTaX 2 U 3:
39+20=59.
5. OTOpOCHUTH TECATKHU:
59-50=9.
6. 13 uncna 10 BeIUECTH YKCIIO, TOTYUYEHHOE B MMyHKTE S:
10-9=1.
Pe3ynpTaT 10MKEH COBMAaTh ¢ KOHTPOJIBHOM HU(PPOK.
Ecnu monyuennas mocie pacyera nudpa He COBMATAET C KOHTPOJIbHOU
1udpoil B MITPUX - KOJIE, 3TO 3HAYUT, YTO TOBAP MPOU3BEICH HE3aKOHHO.
Nuorna Ha ToBape MOXKHO YBUAETHh Haamuch, "Caenano B Ilonpmie", a
KOJI, HAHECEHHBIM Ha DTUKETKY, TOM CTpaHEe HE COOTBETCTBYET. IIpnumHbl MoO-
I'YT OBITh CIEAYIONIHE:
1) ¢bupma OblIa 3aperuCTpUPOBAHA U MOJIyYMIIa KOJI HE B CBOCH CTpaHe,
a B TOW, KyJia HaIlPaBJIE€H OCHOBHOM KCIOPT €€ MPOAYKIINH;

2) ToBap OBUT U3TrOTOBJICH HA JIOYEPHEM MIPEIPUSATUH;
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3) BO3MOKHO, TOBap OBLIT H3TOTOBJICH B OJJHOW CTpaHe, HO IO JINIIEH3UH
bupmbl U3 APYTOil CTpaHbI;

4) xorjma y4peauTeIsiMU MPEIIPUSITHS CTAHOBATCS HECKOIBKO (BUPM U3
pa3IMYHBIX TOCYIAPCTB.

HITpux — KOJBI 7151 CAMOCTOSTEILHOTO PEIICHUS MPECTaBICHBI B IIPH-
nokeHUH 6 (HoMep MITPHX-KOoJa oIpeseNnsercs npemnoaasatenaem). OnpeaeanTsb

HITPUX KOJ CTPAaH MOKHO UCIOJIb3YsI PUIIOKEHHE 7.
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TECTbhI

Bapuanm Nel
1. Ecaim X — pe3yabTaT H3MEepPEeHUS BEJIUYUHBI, JeHCTBUTEIbHOE 3HAYCHHUE
KOTOPO#i X,, TO a0COJIIOTHAsl TMOTPEHIHOCTb HM3MEPEHUsl Ompeaessiercs
BbIPA’KEHUEM...
a) X-Xy;
0) X,;X;
B) (X-X,)/X.
2. Enuauna pusnyeckoil BeJJMYUHbI — 3TO0 (YKAaKMTe BCe BO3MOKHbIC Ba-
PHM-aHThI):
a) pasmep (usMyeckod BETUYHHBI, KOTOPOMY IO ONPEIEICHUIO MPUAAHO
3Ha4YCHUE, pABHOE CANHUIIE;
0) oO1IeTIPUHATOE MUHUMAIBHOE 3HAaUCHHE (PU3NYECKON BETUUNHBI;
B) TaKO€ €€ 3HAUYCHHE, KOTOPOE MMPUHUMAIOT 32 OCHOBAHUE JJIsl CPABHEHUS C HUM
(bU3MYECKUX BEJIMYMH TOTO K€ pojia IPU UX KOJIMUYECTBEHHOM OICHKE.
3. Kakne eqMHUIbI U3MEPEHUS U3 NEPEYNCICHHBIX OTHOCATCH K OCHOBHBIM
equHnuam MexkayHapoaHoi cucrembl equHul CHU (ykaxkute Bce BO3MOXK-
Hbl€ BAPUAHTHI):
a) kenbBuH (K); 0) BatT (BT); B) Kanzaena (cd); 1) paauasn (rad); m) metp (m);
e) amriep (A); K) cekyHna (s); u) crepaauad (sr); K) MoJb (mol); 1) Kuso-
rpamm (kg).
4. Paguan — 3710 ...
a) yroia Mexay ABYMS paguycaMy OKPYXKHOCTH, Jyra MEXAY KOTOPBIMU IO
JUTMHE PaBHA PaJuycy;
0) TenecHbIN YroJi, BepIIMHA KOTOPOIrO PacIiojoKeHa B IEHTpe cephl U KOTO-
pBIii BhIpe3aeT Ha cdepe MOBEPXHOCTh, IUIOMAAh KOTOPOW paBHA IUIOMIAIH
KBaJIpaTa cCo CTOPOHOM, 10 JUTMHE PABHOW paiuycy cepsl;
B) IUIOCKHI YToJl IPH BEPILIMHE KOHYCa, 00pa30BaHHOTO BHYTPHU C(ephl.
5. CucreMaTH4YeCKYI0 COCTABJISIIONLYI0 MOTPENIHOCTH U3MEPEHUS MOKHO

YMEHbIIHUTD...
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a) MepexoJIoM Ha IPYrou Ipenes n3MepeHus mpuoopa;

0) BBEICHHEM MOIPABOK B pE3yJIbTaT U3MEPEHUS;

B) N— KpaTHBIM HAOIIOJICHUEM UCCIIEAYEMOUN BETMYMHBI.

6. Exuanna u3MepeHus, KOTOPOM BBIPAkKAETCH MOTOK MATHMUTHOW HMHAYK-
MM ...

a) Bebep (BO); B) JIIOMEH (JIM);

0) tecna (T), r) paguas (rad).

7. 10 ycia0BHOE 0003HAUYeHHEe HA Hu(epdIaTe mpudOpa COOTBETCTBYET TO-

MY, 4TO... W

a) U3MepUTENbHAA 1IENb U30JIMPOBaHA OT KOpITyca U UCHBbITaHA HanpsbkeHuem 1
kB;

0) kiacc TouHoctu npuodopa 1,0;

B) U3MEPUTEIBHBIN Mpubop numeet 1 npenena usmepeH.

8. IIpu m3mepenum ycuiausi auHamomerp mokaspiBaer 2000 H, morpem-
HOcTh rpaayupoBku paBHa 10 H. Cpennee kBagpaTuyeckoe OTKJIOHECHHUE
nokaszanuid F=2 H. Ykaxkute noBepuTe/ibHbICe I'PAHMUbI JAJ HCTHUHHOIO
3HAYEHHUsI H3MEePsieMOro yCuiusi ¢ BeposiTHocThbio P = 0,98 (tp= 3,143).

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

6) F=1990+£6 H, P =0,98;

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

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

9. B nenu nporekaer Tok 100 mA. Amnepmerp nokasbiBaer 102 MA. Ilpe-
nesa usMmepenusi 150 mA. OTHocHTeIbHAs NOIPEIIHOCTH H3MEpPEHUsl PaB-
HA...

a) 2 MA;

0) 2,0%;

B) 1,3%.

10. Eciu  HauOosabmasg a0CoO/IOTHASI NMOTPENIHOCTh MPH HW3MEPEeHUM

HANPSIZKEHUsT MULIMBOJBTMETPOM € BePXHUM mpeaeaom uzmepenusi 100
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MB npu usmepennu HampsukeHusa 20 mB  cocraBasier 1,2 mMB, TO Kiace
TOYHOCTH IPUOOpPa paBeH

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

11. Ha BoJbTMeTpe, HMeIIEM MpeJieibHOE 3HAYEHHE IIKAJIbl U3MEPeHUs
10 B, ykazan kjacc touHoctu 0,05. Uemy Oymer paBHa HauOOJbLIIAS
BO3MO:KHas1 a0COJIOTHASI MOTPEIHOCTL mpudopa?

a) 0,005 B;

0) 0,05%;

B) 0,05 B.

12. Ha uudepoOaaTe npubopa odo3Hauena uudpa 2,5. Uemy pasHa adco-
JIIOTHasl MOTPEelIHOCTh MPUOOPa, ecJId BLIOPAHHBIN Npeaes U3MepeHus pa-
BeH30 B.

a) 2,5 B;

0) 2,5 %;

B) 0,75 B.

13. lIkana BojabTMeTpPa ¢ npeneaoM usmepenuss 150 B pa3oura nal00 ge-
JeHuil. OnpeneJuTh LEHY [eJieHHMS W HaNpsiKeHHe B LeNH, eCJId MOKa-
3aHuA npudopa 65 nejeHmii.

a) 1B/nen; 65 B;

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

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

14. Onpenenurs a0COMIOTHYI0 NOTPEeIIHOCTb, €CJUM NPH TOKEe B LelH,
paBHom 100 MA, npudop noka3ssiBaer 104 MA.

a) —4 MA;

0) 4 MA;

B) 4 %.

15. Onpenenurs KJjIacc TOYHOCTH NMPUOOPA ¢ MpeaeioM U3MepeHus 25 MA,
ecJIM ero adCcoJITHAs morpemHocTs pasua 0,05 MA.

a) 0,5;

0) 2,5;
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B) 0,2.

16. Iloxkaszanue ammnepmerpa I=25 MA, ero Bepxuuii mnpexnea 30 mA. Ilo-
Ka3aHue o0pasuoBoro nmpuodopa 24,5 MA. OnpeaejJuTb OTHOCUTEJIbHYI0 H
NPUBEIEHHYI0 IOTPELIHOCTh aMmIepmMerpa.

a) 2 %; 1,6 %;

0) 2 %; 1,5 %;

B) 0,5 MA; 2 %.

17. Ha uudepodiaTte UM3MepUTEIHLHOT0 NMPHOOPA KJIACC TOYHOCTH 0003HA-

YeH Kak W . UeMy paBeH npejeJsi 10NMycKaeMoii NOrPelIHOCTH U3Mepe-
HHS ¥ B KaKoii (popMe BbIPaKaeTcsi MOTPenIHOCTh?

a) y=£1,5%. D10 mnpuBeaéHHas MOTPEIIHOCTh, IJIsi KOTOPOH HOPMHUpYIOIIEE
3HAUYECHHUE PABHO KOHEYHOMY 3HAUCHUIO U3MEPSEMON BETUUYUHBL;

0) y=*=1,5%. D10 mnpuBenEHHAs MOTPEIIHOCTh, M1 KOTOPOW HOPMHUPYIOIIEE
3HAUEHHUE PABHO JUIMHE IIKAJIbl MU3MEPHUTEILHOTO MpUbopa;

B) 0=+1,5%. DTo OoTHOCHUTENbHAsE MOTPENIHOCTh, MOCTOSHHAS IO JHUANa3oHy
HU3MEpCHUSI.

18. AOcoql0THAsE OCHOBHAsi TMOIPEHIHOCTH TeHepaTopa 3aJaHa Kak
A=%(5+0.01f) T'u. Yemy paBHa agIMTHUBHAs COCTABJISIIONIAS] MOIPELIHO-
CTH reHeparTopa?

a) 0,01Tm;

0) 0,01f;

B) +5 I'ny

19. Yemy paBHO KOHTPOJILHOE YHCJIO TOBAPHOTO Koaa 4676221357467.

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

20. Yemy paBHO KOHTPOJIbLHOE 4YHCJI0 ToBapHOro konaa 4605410000242.
a)2; 0)7;, B)4.

64



Bapuanm 2
1. Ecam X — pe3yJabTaT U3MePEeHUsl BeJUYUHBI, 1eHCTBUTEIbHOE 3HAYEHHE
KOTOPO# X;, TO OTHOCUTEJbHAsl MOrPEeIIHOCTHL HM3MeEPEeHHsl OIpeeisaeTcs
BbIPA’KEHUEM...
a) X-Xy;
0) X,-X/X;
B) (X-X,)/X.
2. 3HaueHue (PU3NIECKON BEJINYUHBI — ITO ...
a) Kakoe-In00 CBOMCTBO OMpeeaeHHON (hU3NYECKON BETMYHHBI;
0) pasmep (U3MYECKON BETWYMHBI, KOTOPOMY MPHUJIAHO 3HAYECHHE, PABHOE
€IVHHUIIE;
B) BBIp@XEHUE pa3Mepa (PU3NYECKOW BEIUYMHBI B BHJIE HEKOTOPOIO YHCIIA
MPUHATHIX JJI1 HEE €ANHULL.
3. Kakue eqmHMUbI N3MepeHus, SIBJISIONIAECS JTOMOJHUTEIbHBIMU Meskay-
HapoaHou cucteMbl efuHuL CU (ykakure Bce BO3MOKHbIE BAPDUAHTHI):
a) paguas (rad);  B) mxoyib (x);
0) kensBuH (K); 1) cTrepaauaHn (sr).
4. CtepaguaH — 370 ...
a) YroJl MEXIy JBYMS paJuyCcaMH OKPYXHOCTH, Tyra MEXIYy KOTOPBIMH TIO
JUTMHE paBHA Pagunycy;
0) TeJeCHBI yroj, BEpIIMHA KOTOPOTO PACIoIOkKeHa B IEHTPE cepbl U KOTO-
pBIii BRIpE3aeT Ha cepe MOBEPXHOCTh IUIONIA/IbI0, PABHOM IUIOMIAAM KBajpaTa
CO CTOPOHOM, MO JUIMHE PABHOM painycy cepsl;
B) TUTOCKHI YTOJI TP BEPIIUHE KOHYCa, 00pa30BaHHOTO BHYTpHU C(ephI.
5. CayyallHyl0 COCTABJISIIONIYK) MOTPEIIHOCTH H3MEPEHUA  MOKHO
YMEHbIIHTh...
a) Mepexo/IoM Ha Jpyro mpejen u3MepeHus npudopa;
0) BBeJICHHEM TMOIPABOK B pe3ybTaT U3MEPEHUS;

B) N— KpaTHBIM HAOJIOICHUEM UCCIEAYEeMON BETUINHBI.
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6. Ilpy onmucaHuM JJIEKTPHYECKHX M MArHUTHbIX siBjJeHuil 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) puBeeHHON ¢dopme (OTHOIICHHH aOCOMIOTHOM MOTPENIHOCTH K HOPMHU-
pYIOIIEMY 3HAYEHUIO B MPOLICHTAX);

0) oTHOCUTENBHOU (PopMeE;

B) abcomoTHOM (hopme.

8. IIpu u3MepeHUM PacCTOSIHUIT MeXKIYy OCAMH  00JTOBBIX OTBepcTHii L,
noJiydyeHbl 3HaueHuss B muuimMmerpax: 5003; 5001; 5000; 5001; 4999;
5002; 4998. Ykaxurte q10BepHTeIbHbIe 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 noka3biBaer 102 mA. Ilpe-
nes u3mepenusi 150 MmA. AOCOJIIOTHASI NOTPENIHOCTh U3MEPEHHs PABHA ...
a) 2 MA;

0) 2,0%;

B) 1,3%.

10. Kiace tounoctu ammepmerpal,S. Homunaabubiii Tok100 MA. Yemy
PaBHA HAUOOJILIIAS BO3MOKHAS a0COJIIOTHASI OTPEIIHOCTH U3MepeHus ?

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 uudepoOsaTe npudopa odo3naueHa nudppa 1,5. Yemy pasna adco-
JIIOTHasl MOTPEelIHOCTh MPUOOPa, ecJid BLIOPAHHBIN Npeaes U3MepeHus pa-
Ben100 B.
a) 1,5 B;
0) 1,5 %;
B) 1,0 B.
13. llIkana BoabTMeTpa ¢ mpenejaom usMepenusi 30 B pasoura na 15 ne-
JeHuil. OnpeneJuTh LEHY [JeJICHHMS W HAINpsKeHHe B LeNH, eCJIH MOKa-
3aHus npudopa 12 neneHui.
a) 1,5 B/nemn; 12 B;
0) 1,5 B/nem; 25 B;
B) 2 B/nen; 24 B.
14. IloBepsiemblii MPUOOP NMOKa3bIBaeT 3HaAYeHUE9S MA, oO6pa3uoBsIii - 100
MA. Omnpeneaurs a0COMIOTHYI) M OTHOCUTEJBHYI IOIPEIIHOCTH 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=25B, ero Bepxuuii npegesa S0B. Iloka3zanue
oOpasuoBoro mnpudopa 24,5 B. Omnpenesurb OTHOCHUTENbHYI0 M TpPHUBe-
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 10IMyCKaeMoil MOTPeIIHOCTH 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 MOTPEIIHOCTh, JJII 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 MYJbTHINIMKATUBHAS COCTABJIAKIIAS 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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Hmoczoswtit mecm.
1. MeTpoJiorus - 310 HayKa o...
A) Metonax uzmepenus pU3ndecKux BEIUYUH;
b) U3mepennsax Gpu3ndeckux BEIMYUH, METOAAaX U CPEICTBaX 00eCIIeUeHUS X
€IMHCTBA U CI0Cc00axX JOCTHKEHUS TpeOyeMOl TOUHOCTH;
B) [lorpenrHocTsix pe3yibTaToB U3MEPEHUN (PU3NUECKUX BETUYNH,
') MeTonax u cpeacTBax oOecriedeHus: €IUHCTBA U3MEPEHUM.
2. K 001acTsIM 3aKOHOAATEJIbHOH METPOJIOTMH HEe OTHOCATCS:
A) cepTuduKaLys CpeICTB U3MEPECHHUI;
b) ucnipiTanue cpeacTs U3MEPEHHI;
B) kanuGpoBka cpencTB u3MepeHui;
') HeT mpaBUIBLHOIO OTBETA.
3. O0mue 3aK0HBI CPEACTB U3MEPEHUIl pacCMATPHUBAET ... METPOJIOTUSL:
A) mpakTUyeckas;
b) Teopernueckas;
B) skcniepuMenTanbHas;
') TeopeTnueckast u SKCIEpUMEHTAIbHAS.
4. JlelicTBUTEJIbHBIM HAa3bIBAIOT 3HAYEHHE PU3HYeCKOl BeJuduHbl (PB),
KOTOpOe....
A) HE3aBUCUMO OT APYTUX (PU3NYECKUX BEIUYHH;
b) mpubnu3uTenbHo paBHO UCTUHHOMY 3HaueHui0 OB;
B) onpeneneHo sKCrepuMEHTAIBHBIM ITyTEM W HACTOJIBKO MPUOIMKAIOIIeecs K
MCTUHHOMY 3HAYEHUIO, UTO ISl TAHHOM 1€ MOKET ObITh UCIIOJIb30BAHO BMeE-
CTO HETO.
5. Exnanna pusnyeckoil BeJIMUYMHBI NPEACTABJsSET CO0OIi.....
A) 3HaueHre (HU3NIECKOMN BEITHMYMUHBI, KOTOPOE IO OMPEEICHUIO CAUTACTCS
paBHBIM 1;
b) 3nauenue puznueckoit BeauunHbl, ykazanHoe B ['OCTe;

B) 3nHauenue pusnyeckoit BeauunHbl, ykazannoi B CU;
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') 3HaueHne Ppu3nuecKoi BeTHMUMHBI, IPUHATOE MEXIyHapOIHBIM OIOpPO Mep U
BECOB.

6. IlonsiTue "(Ppusnyeckasi BeJJU4YUHA' O03HAYAET.....

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

b) cBoiicTBO Yero-nmdo, 4To MOXKET ObITh BBIICIICHO U OIEHEHO KOJUYECTBEHHO,
B) dusnyeckue xapakTepuCTUKU MaTEPUAIbHBIX TEll;

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

7. 17151 Ka4eCTBEHHOI0 ONMUCAHMS CPeJACTB MPOLEecCOB (PU3NIecKHuX TeJa B
U3MepPEeHUAX NCIO0JIb3YIOT NOHATHE:

A) BETUYHHBI;

b) pona dbuszndeckoil BEIUUNHBI;

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 BeJIMUNMHBI HA3bIBAETCSI:

A) KOJIMYECTBEHHOE CO/IEPKAHNE CBOMCTB B 00BEKTE;

b) kauecTBeHHOE COJiepKaHUE CBOMCTB B 0OBEKTE;

B) HeT npaBuiIBHOTO OTBETA.

10. ITonsiTHe pa3MepHOCTH PACIIPOCTPAHSETCS HA ... BeJIMYHHbI:

A) BHECUCTEMHBIE;

b) ocHOBHBIE U IPOU3BO/IHBIE;

B) Bce BbllEe IEPEUNCIECHHOE;

[') HeT MpaBUIBLHOTO OTBETA.

11. KakuM Mo:KeT ObITh OKA3aTe/b PAa3MEPHOCTH:
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A) Hynewm;

b) NonoXuTenbHBIM U OTPULIATEHHBIM;

B) nenbiM unu ApoOHBIM;

') Bce BbIIIIE IEPEUHCICHHOE.

12. PazMepHoCTh pU3MUYECKO BeJIMUYMHBI OKA3LIBAET:

A) xak cBs3aHa JaHHAas pU3MYECKas BEIMUYMHA C OCHOBHBIMU (PU3NYECKUMHU Be-
JTUYAHAMY,

b) Ha KOIMYECTBO €UHUI UBMEPEHUI;

B) Ha cBsI3b ¢ JOMOJHUTEIBHBIMYU €IMHUIIAMUA U3MEPEHUS;

') Ha cBA3b ¢ MeTpoOJOrnYecKUuMHU xapakrepuctukamu CHU.

13. OcHOBHBIMM (PM3HMYECKUMH BeJIUYUHAMH U UX eIMHULIAMHU B CHCTEMe
CH saBasmwred...:

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

b) macca (kxr), Bpems (¢), nnuHa (M), Temrnepatypa (K), konruectBo BelecTna
(MOJIB), cHJIa TTIOCTOSTHHOTO JIEKTPUYECKOTO TOKa (A), cuiia cBeTa (K1);

B) nnina (M), macca (kr), Bpems (c), cuia cBeta (Kn);

I') macca (xr), nnuHa (cM), Temneparypa (C), koauyecTBa BeniecTa (MOJb).
14. DHeprus onpeaeasieTcs Mo ypaBHeHHIO E =mc’, rae m- Macca, C- CKO-
pocTthb cBeTa. Pa3mepHocTh 3Hepruu E =...

A) L?MT?;

B) LM?T ?;

B) LMT?;

') L2MT 2.

15. Ikanoi ¢pusnyeckoil BeJTMUYMHBbI HA3BIBACTCH ...

A) mikana u3MepeHui KaueCTBEHHOTO CBOMCTBA;

b) mkana n3MepeHuii KOIM4eCTBEHHOTO CBOMCTBRA;

B) mikana n3MepeHnii KOIM4eCTBEHHOTO U KaY€CTBEHHOTO CBOWCTB;

') HeT mpaBUIIBLHOTO OTBETA.

16. Kakoii mikaJjie u3MepeHuil He COOTBETCTBYeT OTHOLIEHHE IKBHBAJIEHT-

HOCTH:
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A) UHTEpPBAJOB;

b) HaumeHoBaHMiA;

B) oTHoIeHMi;

I') HeT mpaBUIIBLHOIO OTBETA.

17. Ikana Heabcus, mkanga Macchl IBJASIIOTCS IPUMEPOM ...:

A) 1IKajbl UHTEPBAJIOB;

b) mikanbl OTHOIICHUA;

B) aGcomoTHOM mIKabI;

') HeT mpaBUIBLHOTO OTBETA.

18. DTasonom exnHuLbI GU3NIECKON BeJIMYUHBI SABJISACTCH. ...

A) TeXHUYECKOE YCTPOMCTBO, OOECIIEUNBaIOIEe BOCIIPOU3BEACHHUE STON €AUHU-
1Bl

b) Texnudeckoe ycTpoiicTBO, 00€CIeunBarolnee BOCIpoOn3BeieHue U (Win) Xpa-
HEHHE €IMHUIIBI,

B) TexHuueckoe ycTpoicTBO, 0OecrieunBaroliee BOCpou3BeeHue 1 (Mim) xpa-
HEHUE eAMHUIIBI C 1IEJbI0 TIepeaun nH(opMaIuu o0 ee pa3Mepe CpelICTBaM H3-
MEpEHHUI;

') TexHnyeckoe ycTpoilcTBO, o0ecreurnBaroliee BOCIpon3BeIeHIe U (WIn) Xpa-
HEHUE eAMHUIIBI C 1IEJBI0 TIepeaaun nH(opMaIuu o ee pa3Mepe CpelICTBaM H3-
MEpEHUH, BBIMOJIHEHHOE 110 0c000i ciennPuKanuu 1 0pUIUaIbLHO YTBEPKACH-
HOE B YCTAHOBJICHHOM IOPSJKE B KAUE€CTBE ITAJOHA.

19. ITorpemHocTH U3MepeHHH KiaacCUuPUITUPYIOT MO....

A) BeIMUMHE;

b) xapakTepy BiausiHUsA Ha QYHKIHIO TPeoOpa3oBaHus;

B) dopme npencrapnenus, npuuyuHaM BO3HUKHOBEHUSI, XapaKTepy MPOSBICHHUS;
') peakuu cpeacTa U3MEpPEHUsI Ha CKOPOCTh (4aCTOTY) U3BMEHEHUS BXOIHOTO
CUTHAJIA;

20. OTHOCHMTEJIbHASI MOTPEeIIHOCTH U3MEPEHUH — 3TO...
a .

A) (_j 100%;
A

72



B) (éj :100%;
a

B) atA,
(a-4)

D G

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

A) o0o61mennbie xapaktepuctuku CU;

b) 0606mennsie xapaktepuctuku CU, onpenensiemble npeaeiaMu OCHOBHOM
norpemHoctu CH;

B) 0606mennsie xapakrepuctuku CH, onpenensieMble peesaamMmu J0ImycKae-
MBIX OCHOBHOM Y JOTIOJIHUTEJIBHON MOTPEIIHOCTH, & TAKXKE TPYTUMH CBOMCTBA-
Mu CU, BIUAIONIMMUA Ha KX TOYHOCTh, 3HAUYCHUSI KOTOPHIX YCTAaHABIMBAIOTCS B
CTaHJapTax Ha otaenbHble BUabl CU;

[') COBOKYIHOCTh METPOJIOTHYECKUX CBOMCTB U TEXHUUYECKUX XaPAKTEPUCTHK
CH.

22. IlorpemiHoCTH M3MEPEHNH KJIACCU(PUIIMPYIOT IO ...

A) xapakTepy BIMSHUSA Ha (QYHKIHIO TPeoOpa3oBaHus;

b) dopme npencrapnenus, npuuruHaM BO3HUKHOBEHMSI, XapaKTepy MPOSIBICHHUS;
B) peakuuu cpeacTBa U3MepeHUsi Ha CKOPOCTh (4acTOTY) U3MEHEHHUS BXOJAHOIO
CUTHAaJa;

') moTeHIMaNbHOM TOYHOCTH CPEICTBA U3MEPEHUSI.

23. CraHaapr, onuchIBAINMH Nepeaavy eIMHUbI oT dTajona Kk CU —
3T0...

A) rapaHTUIHBIN TaJIOH;

b) TexHuueckue ycnoBus;

B) ceptudukar;

') moBepouHas cxema.

24. Texuudeckas 0a3a odecnedyeHUs eIMHCTBA U3MEPEHHH 3TO....

A) cucrema BoctipousBeaeHus eaqunni] OB B cTpane;

b) cuctema rocy1apcTBEeHHBIX ATAJTOHOB €AMHUIL (PU3NUECKUX BEIUYMH;
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B) oOpa3ioBbie cpeacTBa U3MEPEHUN U TIOBEPOUHBIE CXEMBI;

I') cucrema BocnpousBenenus eaunuil OB u nepegada uapopmaimu 06 ux
pa3mepax BceM CU B cTpaHge;

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

A) mpuHIIMI o0ecrieyeHus: eAMHCTBA U3MEPEHU;

b) mpaBuia opopmieHus pe3yabTaToB U3MEPEHUIA;

B) coBOKynmHOCTB orepanuii ¥ npaBuil, BEIIOJHEHNE KOTOPBIX 00ECIIEUHBAET
MOJIYYEHHE PE3YyJIbTATOB U3MEPEHUI C U3BECTHOM MOTPEIIHOCTHIO :

') ocHoBHBIE MON0XEeHUS ['OCy1apCTBEHHOM CUCTEMBI 00eCTICUeHUs €ITMHCTRA
uzmepenuit (I'CH).

26. OpraHu3auMOHHONH 0CHOBOW METPOJIOTHYECKOI0 0OOecnieYeHus1 sIBJIAET-
cH....

A) meTponoruyeckas ciyxoa P®;

b) ®enepanbhas cinyx0a 0 TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTHUH;
B) rocyngapctBeHHas METpOJIOrnyecKkas ciyxoa;

[') BeIOMCTBEHHBIE METPOJIOTUYECKUE CITY>KOBI.

27. lleHTpaIM30BaHHOE BOCIIPOU3BEACHUE eIUHUI OCYIIECTBJISIETCSH C I1O-
MOIBIO CTIENHAJTbHBIX TEXHUYECKHX CPE/ICTB, HA3bIBAEMBbIX ...

A) sTasioHamu;

b) mepamu;

B) mpeoOpazoBarensmu;

') HeT mpaBUIBLHOTO OTBETA.

28.HopmaTuBHO# 02301 00ecnieYeHUs eIMHCTBA U3MEPEHHH ABJISICTCH ...
A) BKCIEpUMEHTAJIbHASI METPOJIOT S,

b) 3akoHOaTEIEHAST METPOJIOTHS;

B) MeTponoruueckue ciryxObr;

I') T'occTranapr.

29. OCHOBHBIMHU METOIAMHU CTAHAAPTHU3AUM SABJIAKOTCS. ..

A) palloHaJIbHOE COKpAIlEHUE BUAOB, TUIIOB U Pa3MEPOB U3JEIUN OJTMHAKOBO-

ro QyHKIIMOHAJILHOTO Ha3HAYCHUS,
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b) yaudukamnus, cumrumdukanys, arperaTipoBaHue, TUITH3AIUS;

B) cokpaiiienre HauMeHee ynoTpeOUuTEIbHbBIX 3JIEMEHTOB;

[') KOMIOHOBKA MallIKH, TPUOOPOB K 0OOPYIOBAHUS U3 B3aMMO3aMEHSIEMBbIX,
YHU(DUIIUPOBAHHBIX y3JI0B WJIH arperaTos.

30. O0beKTOM CTAHAAPTHU3AIUU HE MOMKET OBITh ...

A) mponiecchl U yCIyry;

b) npoaykuus;

B) Hoy-xay;

') MeTo1bl U3MEPEHUN U KOHTPOJIS.

31. MexayHapoaHoe COTPYAHUYECTBO 0 CTAHAAPTU3ALMH OCYIEeCTBJIsAET-
Csl HA YPOBHE ...

VYKaxute HE MEHEE JBYX BAPUAHTOB OTBETA.

A) MeXIyHapOIHBIX OpTaHU3AIUH;

b) nonutnueckux nmaprTuii;

B) o0miecTBeHHBIX 00BEIMHEHUH,

') peruoHanbHBIX OpraHU3AIMM.

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

A) Texanueckue periaameHTsl (TP), crTanmapThl Ha MPOIYKIIMIO U YCIYTH, CTaH-
JapThl HA METOJIbI KOHTPOJIS;

b) o6mue TexHu4eckue peraaMeHThl, ClIeUAIbHBIE TEXHUUECKUE PETJIAMEHTHI,
CTaHJapThl OCHOBOIIOJIATAIOIINE, CTAHIAPTHI HA TPOAYKIIUIO U YCIYTH, CTaHAap-
ThI HA MPOLIECCHI, CTAHIAPTHI HA METObI KOHTPOJIS, CTAHAAPTHI HA METOIbI U3-
MEpPEHUH, UCTIBITAHUW, AaHATN3A;

B) rocynapctennsie ctangaptel (I'OCT P), orpacnessie crannaptel (OCT);
') o6mre TeXHUYEeCKUe periaMeHThl, ClielUaIbHbIe TEXHUUECKUE PErJIaMEHTHI,
CTaHIAPThl OCHOBOMOJIATAIOIINE, CTAHIAPTHI HA NPOAYKLHUIO U YCIYTH.

33. K npyHUMnaM noaTrBep:KaeHus cooTBeTcTBUA B PeiepaibHOM 3aK0HE
«0O TeXHMYECKOM PeryJiMpoOBaHNN» HE OTHOCUTCA ...

A) HEZIOMYCTUMOCTH TIOJIMEHBI 00S3aTEIHPHOTO MOATBEPKICHUS COOTBETCTBUS

100pPOBOJILHOM cepTUPUKALIUEH;
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b) 3amuTa uMy1iecTBEeHHBIX HHTEPECOB 3asBUTENCH, COOTIOACHNUS KOMMEpUe-
CKOM TalHbI B OTHOIIIEHWH CBEJICHUM, ITOJYYEHHBIX ITPU OCYIIECTBICHUH MO~
TBEPKJICHHUSI COOTBETCTBHS,

B) ymeHbII€HHE CPOKOB OCYILIECTBIIEHUS 0053aTEIBHOTO MOATBEPKIACHUS COOT-
BETCTBUS U 3aTpaT 3asIBUTEIISA;

') copeiicTBrEe NOTPEOUTENAM B KOMIETEHTHOM BBIOOpPE MPOAYKIIMH, PadoT,
YCIYT.

34. CoBOKYNHOCTb NPABUJI BBINOJHEHHUS PadoT o ceprupukanmu, eé
YYACTHUKOB M yCJI0BHA QYHKIMOHUPOBAHNS B LI€JIOM HA3BIBACTCH. ..

A) opranom no cepTu(pUKaIu,

b) cxemoii ceptuduxanuu;

B) cucremoii ceprudukanuu;

I') coBetoM no cepTuukauu.

35. CepTuduKaT COOTBETCTBHS — 3TO JOKYMEHT, BbI/IAHHBIH 110 IPABHJIAM
CHUCTeMbI CepTHPUKANMHU NI ...

A) mOATBEPKIAEHHS COOTBETCTBUS CEPTUPHUIIMPOBAHHON IMPOAYKIIMU YCTAHOB-
JICHHBIM TPEOOBaHUSIM;

b) ynocroBepenus, 4To nocrasisieMasl U3roToBUTeNeM (IpoAaaBLOM, HCIOJIHHU-
TeJeM) IPOAYKIHS COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSM;

B) 310 3aperucTpupoBaHHbIN B yCTAHOBJICHHOM MOPSJIKE 3HAK, KOTOPBIM MOJ-
TBEPKAAETCSI COOTBETCTBHE MAPKUPOBAHHON UM IPOLYKIMHU YCTAHOBIEHHBIM
TpeOOBAHUSIM;

') ynocTtoBepeHusi, 4To NocTaBisgeMas U3roToButeneM (MpoAaaBLUOM, HCIOTHU-
TeseM) npoAyKuus coorBeTcTByeT TpeboBanusM ['OCT.

36. B cepruukanuu NpoayKUuM, yCJayr 1 HHbIX 00bEKTOB YYACTBYHOT ...
A) niepBasi (MHTEPECHI MOCTABIIMKOB), BTOpasi (MHTEPECHl MOKYyIAaTeNel) U Tpe-
Ths (3TO MO WJIM OPraHbl, IPU3HABAEMbIE HE3aBUCUMBIMU OT YYaCTBYIOIIUX
CTOPOH B pacCMaTpUBAEMOM BOIIPOCE);

b) nuio nnum oprassl, IpU3HABAEMbIE HE3ABUCUMBIMH OT YYaCTBYIOIIHMX CTOPOH

B paccMaTpUBaeMOM BOIIPOCE;
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B) ®enepanbhas ciyx0a Mo TEXHUUYECKOMY PETYJIUPOBAHHUIO U METPOJIOTHUH,
MOCTABUIUKY MTPOYKLIUH U YCIIYT;

') LlenTpasibHBIN OpraH CUCTEMBI CEPTU(DUKAIIUH.

37. YyacTHUKAMU CHCTEMbI CePTU(PHUKALUMN ABJIAIOTCH. ..

YKaxxute He MEHEe IByX BAPUAHTOB OTBETOB.

A) 3asBUTEIID;

b) opran no ceptudukanuy;

B) opran no crangaptuzanuu;

I') ucnwiTarenbHas 1abopaTopusi.

38. 3HaK cOOTBETCTBHA — 3TO 3APErHCTPUPOBAHHBIN B YCTAHOBJICHHOM I10-
psiiKe 3HAK, KOTOPBIM NOATBEPXKAAETCH. ..

A) COOTBETCTBHE MapKUPOBAHHOW UM MPOIYKIUH YCTAHOBJICHHBIM TPEOOBaHU-
AM;

b) uro nocraBisemas (rmpogaBaeMasi) UM MPOIyKIUs Oe30acHa AJisl 30POBbS;
B) uHCIIEKIIMOHHBIN KOHTPOJIb 3a CEPTUHUIIMPOBAHHOMN MPOTYKIIUEH CO CTOPO-
HBI OpraHa 1o cepTu(pUKaluy;

') yTO nexnapalus 0 COOTBETCTBUU UMEET IOPUANYECKYIO CHITY HapaBHE C cep-

TU()UKATOM COOTBETCTBUS.

77



IIPH/TIO’KEHHUA

IIpunoxenne 1.

MHOXHUTEIIN U IMPpUCTABKU IJIA O6pa3OBaHI/IH KpaTHBIX U JOJBbHBIX CAWHUII SI

MHoKHUTEb IIpucraBka
HaunmenoBaHue O0o3HaueHue
MexayHapoaHoe Pycckoe MexayHnapoaHoe Pycckoe
10 % yotta HorTa Y "
10° zetta 3eTTa V4 3
108 exa JKca E C)
10" peta nera P IT
10 tera Tepa T T
10° giga rura G r
10° mega Mera M M
10° kilo KHIIO k K
10° hecto TeKTO h r
101 deca JeKa da na
o | dei | mem | 4| x|
10~ centi CaHTH C c
107 milli MHJUTA m M
10° micro MHUKpPO 1 MK
107 nano HaHO n H
10 " pico MTUKO p
1077 femto bemrto f
107" atto arTo a
10 ! zepto 3€eMTO z 3
10 yocto HOKTO y u
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[IpousBonnbie enuHuULbl cucTeMbl CU

Ipuaoxenne 2.

Beanunna H Ennnnna H
Bripakenue
Pa3mep- HaumenoBa- Oo603Ha- p
HaumenoBanue yepe3 eIUHU-
HOCTh HHE YyeHue
nn1 CH
1 1
Yacrora T repi I'm c
Cwuita, Bec H LMT™ H HBIOTOH H H H MK+ ¢
JaBnenue, mexa-
HUYECKOE LIMT? acKaib I1a M Ekrc?
HaMpsHKCHUE
DHeprusi, pabdoTa,
KOJIMYECTBO TEII- L2MT™ JKOYIIb Jx M2 Krec
JIOTBI
2n -3 2 3
Mo1HOoCTb H L*MT H BaTT H Br H M“"KI*C
KonunuectBo
TI KYJIOH Kn c-A
3JIEKTPUYECTBA
DneKTpruYecKoe
HarpspDKeHue, 1o-
TEHITNAJI, DJICK- L2MT3I? BOJILT B M2 kr-c S AT
TPOJBUXKYIIIAs
cuIa
OJexTpuuecKas 2n - . .
JJCKIP L2M T4 bapaza ) w2 xrt et A2
éMKOCTb
ONEKTPUYECKOE 3.- 3 .
P L2MT 312 oM OMm M2 Kr-c S A
CONPOTUBIICHUE
OJexTpuuecKas Dn . .
p L2MIT3)? CUMEHC CMm M2 krt-cdA?
MPOBOIMMOCTD
IloTox maruut- 20- 2 .-
y L2MT 2t BeOep B6 m2krec 2 AT
HOM MHIYKIHH
MaruutHas nH- 2. 2 .-
MT2? Tecia Tn kr-c A’
JYKLHst
2N 212 2 2 A2
WNHayKTHBHOCTH H L*MT™I H reHpHU H I'n H M7Kr'¢c A
CBeToBO# IOTOK H J H JIOMEH H M H KJI'Cp
- 2 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 HOHU3UPY- . . .
A Py L2T? rpeit I'p M2-c2
IOIIETO U3JTyde-
HUS
OKBUBaJICHTHAI . .
L2T? 3UBEPT 3B M2-c2
71032 U3ITYYICHUSI
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IIpuno:xenue 3.
W3zBieuenus u3 'OCT 8.417-2002

[Ipn HamvcaHuu 3HAYCHUN BEIWYWH TMPUMEHSIOT O0O03HAYEHUS CIMHHII
GyKBaMM WIH ClleluanbHbiME 3Hakami (...°, ..., ..."), npuuém ycranasnusaror
JBa BUJIa OYKBCHHBIX 0003HAYCHHMIA: MEXTyHApOAHOE (C UCTOIh30BaHUEM OYKB
JATUHCKOTO WJIM TpedecKoro andasura) u pycckoe (¢ MCHOIb30BaHUEM OYKB
pycckoro andaBuTa). YCTaHaBIMBAacMbIe CTaHIAPTOM OOO3HAYCHHUS CIUHUII
npuBenensl B Ta0u. 1 — 8 (OCT 8.417-2002).

bykBeHHbIe 0003HAYCHUS €IUHHI] TIeYaTaloT MpsAMBIM mpudrom. B 06o-
3HAUCHUAX EAUHUI] TOYKY KaK 3HAaK COKpAIEHUS HE CTaBAT.

O603HavYCHMS CIMHMII ITOMEIIAOT 32 YNCIOBBIMH 3HAYCHHUSMU BEJIMYHH U B
CTpOKy ¢ HHUMHU (0€3 TepeHoca Ha CIEYIONIYI0 CTPOKy). UucioBoe 3HauYcHUE,
npeACcTaBIIsoIIee co00il IpoOb C KOCOU YepTOH, CTosIIIee repe; 0003HauYeHUEM

CAHMHUIIBI, 3aKJIIOYalOT B CKOOKH.

Mexnay nocnenHeit nudpoi yncina U 0003HaUYCHHEM €UHUIIBI OCTaBIISIIOT

npoOel.
[IpaBuibHO! HenpasunbHo:
100 kW: 100 kBt 100kW: 100xBt
80 % 80%
20 °C 20°C
(1/60) s 1/60/s .

HckmoueHust cOCTaBisOT 0003HAYeHUs B BHJIE 3HaKa, MOJHATOrO Haj
CTPOKOM, nepe]l KOTOPbIMU IPOOEI HE OCTaBJISIOT.
[IpaBuinbHO: HenpasuibHo:
20°. 20 °.
[Ipy HanMuuK AECATUYHON POOU B YUCIOBOM 3HAYEHUHU BEIIMYUHBI 000-

3HAa4YCHHUC CAMHUIIBI IIOMCIIAIOT 3a BCCMHU I_[I/I(I)paMI/I.

[IpaBunbHO: HenpasuibHo:
423,06 m; 423,06 m 423 m 0,6; 423 m 06
5,758° umn 5°45,48' 5°758 um 5°45',48
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150)051 5°45/28,48”. 1501051 5°45/28”,8.
[Tpu yka3aHuu 3HAYCHUI BEJIMYWH C MPEACIBHBIMA OTKJIOHEHUSMH YHCIIO-
BBIC 3HAYCHMS C MPEICIbHBIMU OTKJIOHCHUSAMH 3aKIIIOYA0T B CKOOKH M 0003Ha-
YEHUS CIMHMI] MTOMEMIAOT 32 CKOOKAMHU WJIM TIPOCTABIISIIOT 0003HAYCHUE €/TU-

HHUIBI 3a YUCJIIOBBIM 3HAYCHHCM BCIIMYHNHEI M 3a e€ NpCacJIbHbBIM OTKIIOHCHHUCM.

[IpaBuibHO: HenpasuiibHo:

(100,0 £0,1) kg; 100,0 + 0,1 kg;

(100,0 £ 0,1) kr 100,0 £ 0,1 xr
50g+1g50r+1r. 50+1g;50+1r.

Jonyckaercsi mpUMEHSATh 0003HAYEHHUS €IMHUI] B MOSACHEHUSAX 00O3Haue-
HUM BesMunH K Gopmynam. [lomeniats 06003Ha4YeHUS €UHUI] B OJTHOM CTPOKE C
dbopmysiaMu, BRIPAKAOIIUMU 3aBUCUMOCTH MEXK]Ty BEIMYMHAMU UM MEXIY UX

YUCJIOBBIMHU 3HAYCHUAMU, IIPCACTABJIICHHBIMHA B 6YKB€HHOﬁ (1)opMe, HC OOITyCKa-

€TCH.
[IpaBunbHO: HenpasunbHo:
v = 3,6 sft, v = 3,6 s/t km/h,
rje v — CKopocTh, km/h; rje s — nyTh, M;
S — myTh, M; t — Bpems, S.
t — Bpems, S.

bykBeHHBIE 0003HAUECHUS €IUHUILI, BXOMISIINX B MPOU3BEACHUE, OTIACISIIOT
TOYKaMH Ha CpPEJHEW JIMHUM KaK 3HakaMM yMHOkeHus. He pgomyckaercs uc-

MOJIL30BATh JJIsI OTOM LICJIM CUMBOJ «X).

[IpaBrIBHO: HenpasunbHo:
N-m; H-m Nm:; Hm
A-m? A-m Am? AM?
Pa-s; ITa-c. Pas; Ilac.

B MammHONMCHBIX TEKCTax AOMYCKAETCA TOYKY HE MOoAHMMATh. Jlomycka-
eTcss OYKBEHHbIE 0003HAUYEHUs €WHMUII, BXOASAIIUX B MPOU3BEACHUE, OTACIAThH

Hp06eHaMI/I, CCJIM 3TO HC BBI3bIBACT HCAOPA3YMCHHU.
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B OykBeHHBIX 0003HAYCHUSX OTHOIICHUN €IMHUI] B KAYECTBE 3HAKa JieJie-
HUSI MCTOJIB3YIOT TOJIBKO OJHY KOCYIO WIIM TOPU30HTAIBHYIO UepTy. Jlomyckaer-
Csl MPUMEHATh 0003HAUCHHS €MHUI] B BHUJEC IIPOU3BEICHUN 0003HAYCHUM €au-
HUI], BO3BEJACHHBIX B cTeneHU (TIOJOKUTEIIbHBIC U OTpUIaTeNibHbie). Ecim s
OJIHOW W3 €JIMHUII, BXOSIIUX B OTHOIIICHUE, YCTAHOBJICHO 0003HAYEHHUE B BUJIC
OTPHIIATEILHOM cTereHu (Hampumep, Sfl, mfl, Kil, cfl, Mfl, Kfl), [IPUMEHATH KO-

CYIO UJIM TOPHU3OHTAJIbHYIO YCPTY HC JJOITYCKACTCA.

[IpaBunbHO: HenpasuiibHo:
W-m K™ Brm K™ WIm*/K; Br/im*/K
W
W m’
m?.K ' K

[Ipu npuMeHeHnH KOcoil yepThl 0003HAYEHUSI €IMHUI] B YUCIUTEIIE U 3HA-
MeHaTelle IOMEILIAIOT B CTPOKY, MPOU3BEACHHE 0003HAYEHUI €IMHUIL] B 3HaMe-

HATEJIE 3aKJII0YAI0T B CKOOKH.

[IpaBrIIBHO: HenpasunbHo:
m/s; m/c mS : %
W/(m-K); B1/(m-K) W/m-K; Br/m-K

[Ipu yka3aHUM MPOU3BOJIHOM €IMHHMIIBI, COCTOSIIEH M3 JABYX U 0OoJyiee eIu-
HUII, HE JOIMYCKAeTCs] KOMOMHUPOBATh OyKBEHHbIE 0003HAUYECHHUSI 1 HAMMEHOBA-

HUA COVHUI, T.C. IJId OJHUX CAWHHI YKAa3bIiBaTb O603H&‘ICHI/I${, a Ui Jpyrux —

HaMEHOBAHUS.
[IpaBrIBHO: HenpasunbHo:
80 xM/u 80 xm/gac
80 KuJI0METPOB B Hac. 80 kM B Hac.

/ 1

9 eee

JlomyckaeTcsi IpUMEHSITh COUYETaHUs CIEeHUATbHBIX 3HAKOB: (...°, ...

% 1 %o ¢ OyKBEHHBIMH 0003HAYCHHUSIMH €IMHUII, HapumMep, °/S. [2]
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IIpuno:xenue 4.

3HavYeHUs byHKIIIH Jlanaca @(X) = ii‘e

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
1,4 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
1,9 0,47128 4,0 0,499968
2,0 0,47725 4,5 0,499999
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IIpuno:xenue 5.

UnterpansHas GyHkuus pacnpesneienus [upcona y°

3HaueHus ;(zk,p B 3aBUCHUMOCTH OT YKCJIa CTereHeld cBo0o bl K 1 BepositHocTu P

k/P|| 0,99 | 0,98 | 0,95 | 0,90 0,80 0,20 0,10 0,05 | 0,02 || 0,01 || 0,001

1 ||0,0001| 0,000 (| 0,003 || 0,0158 || 0,0642 || 1,642 || 2,706 | 3,841 | 5,412 || 6,635 ||10,827
6 63 93

2 10,0201 0,040 (1 0,103| 0,211 0,446 | 3,219 || 4,605 || 5,991 | 7,824 || 9,210 ||13,815
4

310115 0,185|0,352|| 0,584 | 1,005 | 4,642 || 6,251 | 7,815 | 9,837 |11,341|/16,268

4 |1 0,297 || 0,429 0,711 | 1,064 | 1,649 | 5,989 || 7,779 | 9,488 | 11,66 || 13,277 18,465
8

5| 0,554 | 0,752 1,145| 1,610 || 2,343 || 7,289 | 9,236 | 11,070 || 13,38 || 15,086 20,517
8

6 || 0,872 | 1,134|1,635| 2,204 | 3,070 || 8,558 | 10,645 | 12,592 || 15,03 || 16,812 22,457
3

7 | 1,239 || 1,564 | 2,167 | 2,833 | 3,822 || 9,803 | 12,017 | 14,067 || 16,62 || 18,475| 24,322
2

8 || 1,646 || 2,032 2,733 | 3,490 | 4,594 | 11,030 | 13,362 | 15,507 || 18,67 || 20,090 26,125
9

9 || 2,088 | 2,532 3,325 | 4,168 | 5,380 || 12,242 | 14,684 | 16,919 || 19,67 || 21,666 27,877
9

10 || 2,588 | 3,059 (13,940 || 4,865 | 6,179 | 13,442 || 15,987 || 18,307 || 21,16 | 23,209 || 29,588
1

11 || 3,053 | 3,609 | 4,575 | 5,578 | 6,989 | 14,631 || 17,275 | 19,675 | 22,61 || 24,725| 31,264
8

12 | 3,571 || 4,178 || 5,226 || 6,304 7,807 || 15,812 || 18,549 || 21,026 || 24,05 | 26,217 ||32,909
4

13 || 4,107 || 4,765 (5,892 || 7,042 | 8,634 | 16,985 || 19,812 || 22,362 || 25,47 | 27,688 || 34,528
2

14 || 4,660 | 5,368 || 6,571 || 7,790 | 9,467 | 18,151 || 21,064 || 23,685 | 26,87 | 29,141 36,123
3

15 || 5,229 | 5,985 7,262 || 8,547 | 10,307 || 19,311 || 22,307 || 24,996 | 28,25 | 30,578 (37,697
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16

5,812

6,614

7,962

9,312

11,152

20,465

23,542

26,296

29,63

32,000

39,252

17

6,408

7,255

8,672

10,085

12,002

21,615

24,769

27,587

30,99

33,409

40,790

18

7,015

7,906

9,390

10,865

12,857

22,760

25,989

28,869

32,34

34,805

42,312

19

7,633

8,567

10,11

11,651

13,716

23,900

27,204

30,144

33,68

36,191

43,820

20

8,260

9,237

10,85

12,443

14,578

25,038

28,412

31,410

35,02

37,566

45,315

21

8,897

9,915

11,59

13,240

15,445

26,171

29,615

32,671

36,34

38,932

46,797

22

9,542

10,60

12,33

14,041

16,314

27,301

30,813

33,924

37,65

40,289

48,268

23

10,196

11,29

13,09

14,848

17,187

28,429

32,007

35,172

38,96

41,638

49,728

24

10,856

11,99

13,84

15,659

18,062

29,553

33,196

36,415

40,27

42,980

51,179

25

11,542

12,69

14,61

16,473

18,940

30,675

34,382

37,652

41,56

44,314

52,620

26

12,198

13,40

15,37

17,292

19,820

31,795

35,563

38,885

42,85

45,642

54,052

27

12,879

14,12

16,15

18,114

20,703

32,912

86,741

40,113

44,14

46,963

55,476

28

13,565

14,84

16,92

18,939

21,588

34,027

37,916

41,337

45,41

48,278

56,893

29

14,256

15,57

17,70

19,768

22,475

35,139

39,087

42,557

46,69

49,588

58,302

30

14,953

16,30

18,49

20,599

23,364

36,250

40,256

43,773

47,96

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 CioBenus 73 lBerus

385 Xopsarus 740 — 745 I'aremana, CanbBanop, ['onaypac, Hukaparya,
400 — 440 I'epmanus Kocra-Puxka, [Tanama
460 — 469 Poccus u 6pBII. 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 [Nonpma 87 Hunepnanasl

599 Benrpus 880 FOxmnas Kopes
600 — 601 IOAP 885 Tammnaun

619 Tynuc 888 Cunranyp

64 OuHIIHINAS 90 — 91 Hosasg 3enannus

955 Manaiizus
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