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1. KPATKOE U3JIOKEHUE JIEKHMOHHOI'O MATEPHUAJIA

Pa3pnen 1. BBegenne B 1uCHUNIIMHY

MeTtpomnorusi, crangapTuzanus U cepTudukarys SBIsSIOTCS B3aUMOCBI3aHHBIMU 00JIaCTAMU 3HAHUM
U BaXHBIMU MHCTPYMEHTaMU B 00ECNEYECHUM KayecTBa MPOIYKIIMU U YCIYT, Pa3pabOTKH, CO3IaHUS H
pean3ani KOHKYPEHTOCIIOCOOHOM MPOAYKIIUH.

CrangapTusanys OCHOBaHA HA BHEIPEHHH MPHUHIIUIIOB B3aUMO3aMEHSIEMOCTH U SBISETCS I dek-
THUBHBIM CPEICTBOM, CIIOCOOCTBYIOLINM MOBBIIICHUIO KA4eCTBA MPOIYKIIHH.

Hayka, uzyuarorast usMepeHus, Ha3bIBaeTcsi MeTposorueii. Camo CIIOBO «METPOJIOTHs» 00pa3oBa-
HO W3 I'PEUYECKHX CIIOB: KMETPOH» — M€pa U <«JI0TOc» — ydeHue. J[0OCIOBHO B MEPEBOJIE CIOBO «METPOJIO-
TUSD» — YUEHHE O Mepax.

MeTtposnorust — 3T0 Hayka 00 U3MEpEeHUsIX, METOIaX U CPEACTBAX 00eCleyeHHs] X eIMHCTBA U CIIO-
cobax JTOCTHKEeHUS TPeOyeMOl TOYHOCTH.

Crangaptuzanus — 3(pQeKTUBHOE CPEACTBO OPTaHU3AIMK MPOU3BOJICTBEHHBIX U DKOHOMHYECKHX
oTHoweHui B obmecTse. [To onpenenennto MexayHapoanoi opranuzanuu no cranaaptuzanuu (MCO) u
MexayHapoaHou 3JeKTpoTexHudeckor komuccun (MOK), cranmapTuzanmsi — AEsTEIBHOCTh, HAMpaB-
JICHHAas Ha JOCTIKEHHE ONTHMAIbHOIN CTENEHH YHOPSAO0YEHHUS B ONPEAEIEHHOM 00JacTH MOCPEICTBOM
YCTAHOBJICHUS TMOJIOKEHUN Ui BCEOOIIEr0o U MHOTOKPATHOTO MCIOJb30BaHMS B OTHOIIEHUM PEAIbHO
CYIIECTBYIOIINX WA MOTCHIUATIBHBIX 3a7a4. JTO Ke ONpeaeTeHre ObLIO MPOMICAHO B TOCYIaPCTBEHHBIX
crannaprax Poccuiickoit @eneparuu: 'OCT P 1.0-2012 «Cranmpaptuzamus B Poccuiickoit @enepanum.
OcuoBuble nonoxenus», [OCT P 1.12-2004 «CranmapTu3aiusi U CMEXHbIE BUIbI JCSITEIBHOCTU» U
MexxkrocyaapctBeHHoM ctangapte ['OCT 1.1-2013 «MexrocynapcTBeHHass CUCTEMa CTaHAApTU3ALMU.
TepMuHBI U OIIpENETICHUSD.

B ®enepanbaom 3akoHe PO Ne 184-D3 «O TEXHUYECKOM PETYIUPOBAHUNY YCTAHOBIIEHO, YTO CEP-
tudukays — 370 popMa OCYIIECTBIIEMOTO0 OPTaHOM IO CEpTU(PHUKAINN TOATBEPHKICHUS COOTBETCTBUS
O00BEKTOB TPEOOBAHUAM TEXHUYECKUX PETJIAMEHTOB, TMOJOKEHUSM CTaHJIAPTOB WM YCIOBHUSM JI0TOBO-
pOB.

B cBoO ouepenb, MOATBEPKIECHUE COOTBETCTBUS — 3TO TOKYMEHTAJIBHOE YJOCTOBEPEHHE COOTBET-
CTBUSI OOBEKTOB TEXHUYECKOTO PETyITHPOBAHUS, BBIMOJTHEHHUS pa0OT WM OKa3aHHs YCIYT TPEOOBAHUSIM
TEXHUYECKUX PErIaMEHTOB, MOJIOXKEHUSM CTaHAAapTOB WM YCIOBUSM J10TOBOpOB. K 00bekTam TexHuue-
CKOT'O PEryJIMPOBAaHUS OTHOCSTCS MPOAYKIIMS, B TOM YUCJE 3aHUS, COOPYKEHUSI U CTPOCHMUS, TPOLIECCHI
MIPOU3BOJICTBA, IKCILTYaTALMH, XPAHEHUS, IEPEBO3KH, PEATU3aLUN U YTHIA3ALUU.

['maBHBIMM 3a7]a4aMK METPOJIOTUU SIBIISIOTCS:

— obecrieueHne eTUHCTBA U3MEPEHUIA;

— yHU(DUKAIWS €IUHUI] ¥ IPU3HAHUE X 3aKOHHOCTH;

— pa3paboTKa CHCTEM BOCIPOM3BENEHHUS €IWHHUIl M TMeperadya uX pazMepoB paboyuM cpeacTBaM
U3MEPEHUM.

OcCHOBHOE TOHSITHE METPOJIOTHH — U3MepeHue. M3Mepenne — 3To HaxokJIeHUe 3HaUeHUus pusnye-
CKOM BEJTMYMHBI OMBITHBIM MYTEM C TTOMOIIBIO CTICIIMATIBHBIX TEXHUUECKUX CPE/ICTB.

Pa3nea 2. OcHOBBI MeTPOJIOTHH

Bennuunna — cBOMCTBO 4ero-nubo, KOTOpOe MOKET OBbITh BBIAEICHO CPEIU JAPYTHX CBOMCTB U Olle-
HEHO TE€M HJIM MHBIM CIIOCOOOM, B TOM YMCJE KOJMYECTBEHHO. BennmunHa He cymiecTByeT cama 1o cebe,
OHa UMEET MECTO JINIIb TOCTOJIBKY, TOCKOJIBKY CYIECTBYET OOBEKT CO CBOMCTBAMM, BEIPQ)KEHHBIMU JaH-
HOW BEJIMYUHOM.

dusnueckas (rped. , OT — NPUPOJIAa) BEIMYWHA — OJHO M3 CBOMCTB (pU3MUYeCcCKOro o0bekTa, Gpusnye-
CKOM CHCTEMBI, SIBJICHUSI WIM TIpoliecca, odiiee B KaUeCTBEHHOM OTHOIIEHHUH JJIs1 MHOTHX (DPU3MYECKUX
00BEKTOB, HO B KOJIMYECTBEHHOM OTHOIIEHUH WHAWBUYaTbHOE [T KaXK10T0 U3 HUX.

W3mepsiemasi pusnueckasi BeIuunHa — (pU3ndecKas BeTUUMHA, OIekKallas H3MEPEHUI0, U3Mepsie-
Masl WIH U3MEPEHHAasl B COOTBETCTBUM C OCHOBHOM LIEJIBIO0 N3MEPUTEIIBHOM 3a1a4u.

Pazmep (usnueckoll BeNMYMHBI — KAUECTBEHHAs! ONPENEIEHHOCTh (PU3NYECKON BEITMYUHBI, IIPHUCY-
1112 KOHKPETHOMY MaTepuanibHOMY O0BEKTY, CUCTEME, SIBICHUIO WJIU MPOLECCY.
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3HayeHue (HU3NUECKON BEIMYMHBI — BRIPAXKEHUE pa3Mepa B BUAEC HEKOTOPOT0 YHCIa MPUHSITHIX IS
Heé eTUHMUIIL.

HctuaHOE 3HaueHNe (PU3MUECKON BEIMUMHBI €CTh €€ 3HAUCHUE, KOTOPOE HICATHHBIM 00pa3oM Xa-
pakTepu3yeT B KAUeCTBEHHOM U KOJIMYECTBEHHOM OTHOUICHUH (PU3NYECKYI0 BEIUYUHY. OHO MOXKET ObITh
MOJTyYeHO TOJIBKO B pe3ysibTaTe OECKOHEUHOTro Mpoliecca M3MEepeHHi ¢ OECKOHEYHBIM COBEPIICHCTBOBA-
HueMm metonos u CHU.

JlelicTBUTENbHOE 3HaUeHHE (PU3NYECKON BETMUMHBI — 3HAUCHHE (PU3NUECKON BEITHMUMHBI, ITOJTyYECH-
HO€ IKCIEPUMEHTAJIbHBIM MYTEM M HACTOJBKO OJM3KOE K MCTUHHOMY 3HAYEHHIO, YTO B MOCTaBIECHHOM
M3MEPUTENIBHOM 3a/1aue MOXET OBITh HCIIOIB30BaHO BMECTO HETO.

dusndeckuit mapamerp (0T Ap.-Tped. TUPAUETPE® — copa3Mepsio) — (pu3nueckas BeIUInuHA, pac-
cMaTpuBaeMasi IpyU M3MEPEHUH JaHHOW (PM3MYECKON BEJIMYMHBI KaK BCrioMorareibHas. Hampuwmep, npu
M3MEPEHUH 3JIEKTPUUYECKOTO HANPSHKEHHS NMEPEMEHHOI0 TOKA YacTOTy TOKa pacCMaTpUBAIOT Kak mapa-
MeTp HanpsbkeHus. [Ipu olleHMBaHMM KayecTBa MPOAYKIIMHM HEPEIKO MPUMEHSIOT BBIPAXKEHUE «U3Mepsie-
MbI€ MapaMeTphl». 3Aech IMOJA MapamMeTpaMH, Kak MpaBUIIO, MOJPa3yMeBalOT (PU3NYECKHUE BEIUUYHHBI,
OOBIYHO HAMJTYYIIUM 00pa3oM OTpakarolIre KauyecTBO U3/IEIHMI WK TpoIiecca.

W3mepenue — 3T0 mpoliecc HaXOXACHUS 3HaUEHUS (PU3NYECKON BETUUYMHBI OMBITHBIM IYTEM C TO-
MOIIBIO CIIEHUATBHBIX TEXHUYECKUX CPEACTB. MeTposoruueckasl Cyrb U3MEPEHUsI CBOAUTCSA K OCHOBHO-
MY YpaBHEHHIO H3MEPEeHUs (OCHOBHOMY YPaBHEHUIO METPOJIOTHH )

X =n[x] wm n=X/[x], (1)

rae X — u3MepsieMas BEJIMUYMHA; [X| — €IMHUIIA BEJIMYMHBI; T — YUCIIO.

[TepBeiM mocTynaToM (OT Jat. postulatum — TpeGoBaHKE) TEOPUN U3MEPEHUN CUUTAIOT CIIETYIO-
IIU: B MPUHATOM Mozenu o0beKTa UCCIIEIOBAHUS CYIIECTBYET ompenenéHHas Gpusnueckas BeIMYMHA U
e€ UCTMHHOE 3HaueHue. Tak Kak MpH pa3MYHBIX IENSIX HUCCICIOBAaHUN JAHHOMY OOBEKTY MOTYT OBITh
COTIOCTABJICHbI pa3IMYHbIe MOJETHU, TO U3 ATOTO IMOCTYNIaTa BBHITEKAET CIEACTBUE: Ul TaHHOM (u3nye-
CKOH BETUYHMHBI 00bEKTa U3MEPEHHSI CYIIECTBYET MHOXKECTBO U3MEPSEMBIX BEIMYUH (M COOTBETCTBEHHO
UX UCTUHHBIX 3HaueHui). 13 mepBoro nocrysnara TeOpUN U3MEPEHUN TaKKe CIEAYyeT, YTO U3MEPSIEMOMY
CBOMCTBY O0BEKTa U3MEPEHUIA JOKEH COOTBETCTBOBATh HEKOTOPHIN IMapaMeTp €ro MOJENH, KOTOPBIA B
TE€YEHHE BPEMEHU U3MEPEHHs JOJDKEH ObITh HEM3MEHHBIM. YKa3aHHBIN ()aKT OMHCHIBAETCS BTOPBHIM IO-
CTYJIATOM: UCTUHHOE 3HAYEHUE U3MEPSIEMON BEIMYMHBI TOCTOSIHHO.

Pe3ynbrar usmepenus puszndeckoil BETUYUHBI — 3HAUEHHE BEJIMUUHBI, IOTYYeHHOE yTEM e€ n3Me-
peHus. B ocHOBE MIOOBIX U3MEPEHUH JIeKAT pa3iindHble (PU3HMUECKUE SIBICHUS, ONPEISISIFOIINE TPUHITUTT
HU3MEPEHMUS.

[Mpuanmn (ot nar. principium — Hayanxo, OCHOBA) U3MEpPEHUN — (u3nUecKoe sBieHnue WK YPHeKT
(ot nart. effectus — ucnonmuenue, AeCTBIE), MOJOKEHHOE B OCHOBY U3MEPEHUH.

Meton (0T rped. — UCCIIEOBaHKME) U3MEPEHUN — NMPUEM WM COBOKYITHOCTh IMPUEMOB CPABHEHHUS
nu3MepsieMoil (hu3nuecKoi BeJIMYUHBI C €€ eIMHUIIEH B COOTBETCTBUHU C PEAIM30BAHHBIM MPUHIIUIIOM H3-
MEpEHUHN.

[TorpentHocTh pe3yabTaTa H3MEPEHU — OTKIIOHEHHUE pe3yiIbTaTa U3MEPEHU OT UCTUHHOTO (JIeHCT-
BUTEJILHOT0) 3HAYEHUSI U3MepsieMOol BelnuuHbl. OHA UMEET pa3MEPHOCTb U3MepseMOl BeauduHbl. Vc-
THUHHOE 3HAY€HUE BEJIMYHMHBI HEU3BECTHO, €r0 MPUMEHSIOT TOJIBKO B TEOPETUUYECKHUX UCcienoBaHusX. Ha
MIPAKTUKE HCIIOJB3YIOT NEHCTBUTENBHOE 3HAUCHUE BEMYMHBI XJI, B pe3yJbTaTe 4ero aOCONIOTHYIO IO-
IPEIHOCTh U3MepeHusi AX onpenenstor mo popmyie

AX = Xusm — Xz, ()

rae Xu3M — H3MEepPEHHOE 3HaueHne BeMUnHb. Kpome aOCOMOTHOM, MMOTPEITHOCTh MOKET OBITh OT-
HOCHUTEILHOMN

S5 =4X100% -



Y PUBEAEHHOU

np max

[TorpeurHocTs cpencTBa U3MEPEHUN €CTh pa3HOCTh Mexay nokazanueM CU u uctuHHbIM (AeicTBU-
TEJIbHBIM) 3HAaYCHHEM HU3MepsieMol (pu3ndueckoi BETMUYHUHBI.

ITorpemHoCTh M3MEPEHUI 3aBUCUT OT METPOJIOTMYECKHX XapaKTepUCTUK Hcnoib3dyembix CH, co-
BEPILIEHCTBA BHIOPAHHOTO METO/a U3MEPEHHI, BHEIIHUX YCIIOBUH, a TaK)Ke OT CBOWCTB 00BEKTa U3Mepe-
HUS U U3MEpsieMOd BemU4HHBI. [lorpemHocTy u3MepeHnii 0OBIYHO MPEBBIMIAIOT MOTPEITHOCTH UCTIONb-
3yembix CU, oiHaKo, UCTIONB3ys CHEIHAIbHbIE METO/Ibl YCTPAaHEHUS psifa MOTPEeIIHOCTeH U cTaTUCTHYe-
CKyI0 00pabOTKy JaHHBIX MHOTOKPATHBIX HAOJIOJCHHI, MOXXHO B HEKOTOPBIX CIyYasX MOJYYHUTH IO-
IPEUIHOCTh U3MEPEHHS MEHbIIIE OTPEUTHOCTH Ucnoiab3yembix CU.

AOGCOIOTHYIO TIOTPEIIHOCTD, OCTAIOIIYIOCS MMOCTOSHHOM Ha BCEM MAra3oHE M3MEPECHHIA, Ha3hIBa-
10T anautuBHOU (0T ;aT. additivus — mpubaBnsemslii). Ecin oHa mMMeeT cucTeMaTHYecKuii XapakTep, TO
e€ MOYKHO CKOPPEKTHPOBATh MYTEM YCTAHOBKH IOJIOKEHHS yKazaTellss MpuOOpa Ha HYJIEBYIO OTMETKY
mikanbl. [loaToMy MHOTIa €€ HAa3BIBAIOT MOTPEIIHOCTHIO HYJIS.

AOCONIOTHYIO TIOTPEIIHOCTbD, YBEIUYHBAIOIIYIOCS C POCTOM BXOJHOTO CHUTHAJA, HA3bIBAIOT MYJb-
TUTUTMKATUBHOM (0T jaT. multiplico — ymHOXar0, yBenuunBaro). OHa OOBIYHO SIBJISIETCSI CIICICTBUEM H3-
MEHEHUS YYBCTBUTEIBHOCTH HM3MEPUTENBHBIX MpeoOpa3zoBaTesieif, BXOIANINX B U3MEPUTEIHHYIO IEIb.
MynbTUIUTMKATUBHYIO IMOTPEIIHOCTh MHOT/IA HA3bIBAIOT MOTPEIIHOCTHIO UyBCTBUTEIbHOCTH.

[TockonbKy OTHOCUTENBbHAS MOTPEITHOCTh NP MAJIbIX 3HAUYEHUSAX X BEJIH-Ka, TUANa30H U3MEPECHHMA
nmpubopa BBIOMPAIOT TaKUM OOpa3oM, 4TOOBI M3MepsieMas BEIMYMHA HAXOJWJIach B IMOCIEIHEH TPETH
IIKAJTBI, TJIe OHA MHHHUMAaTbHA

Ha puc. 1 mokazana cTpykTypHasi cxema MOTPEeIIHOCTH U3MEPEHHUS U €€ COCTABIIAIOIINE.

Tlorpewnocts IMorpemnocts HucrpymenTansHas Tlorpemnocts
oneparopa MeTona MOIPEeLIHOCTh OT BIIMSIFOLIHX
BEJIHYHH

MNOTrPEINIHOCTH U3MEPEHHSA
BOCIIPOM3BEIEHH!A, IIEPEauH pasMepa
CAUHHIE] (DH3HUCCKOH BEMHUIHHEL,
aTTECTAI[MH, HOBEPKH, MPAaIyHPOBKH

Iorpemnocts npu Crnyuaiinas Craruueckas AjuTHBHAS
craTicT. obpaborke CucreMarudeckas JuHamudeckast My IbTHILIMKATHE-
PE3yN-TOB U3MEPEHHiT Has

Pucynoxk 1. [TorpemHocTh U3MEpEHUS U €€ COCTABIISIONINE

CucreMaTnyeckasi MOTPEIIHOCTh U3MEPEHHsI — COCTAaBJISIONIAsl MOTPEIIHOCTH pe3yibTaTa U3Mepe-
HUMH, OCTAOIIAACS TOCTOSHHONW WJIA 3aKOHOMEPHO U3MEHSIOIIASACS P IOBTOPHBIX U3MEPEHUSAX OJAHOU U
TOI ke (pru3nueckoit BenmuYUHBI. B 3aBUCHUMOCTH OT XapakTepa U3MEpEeHHs] CUCTEMaTUYeCKHe MOrPenIHo-
CTHU oAPAa3ACIAOT Ha MOCTOAHHBIC, TPOTPECCUBHBIC, TICPUOAUUCCKUEC U IMMOTPCIITHOCTU, U3MCHAIOIMIUCCA
IO CJIO’KHOMY 3aKOHY.

[TocTostHHAsE cucTeMaTUYeCcKasi OTPEIIHOCTh B CiIydae, KOrja OHa U3BECTHA U €€ 3HAUCHUE B BUJE
nonpaBku ykazaHo B HTJl na CU, yunuTeiBaeTcs B KaXKJAOM U3 PE3yibTaToB M3MepeHui. [Ipu sTom mo-
MpaBKa Ha CHCTEMATHYECKYIO MOTPEIIHOCTh, BBOJUMAs B PE3yJIbTaT U3MEPEHH, paBHa el 1o abCoIIoT-
HOU BEJIMYUHE U IMPOTHUBOIIOJIOXKHA I10 3HAKY.



CucTeMaTH4ecKyr0 MOTPEIIHOCTh HauboJee MPOCTO BBIBUTH MYTEM COIMOCTABICHUS PE3yJIbTaTOB
U3MepeHui (PU3NIECKOl BETMUMHBI, TPOBEAEHHBIX C MOMOIIBIO uccieaxyemoro CU, u npyroro, Ho Goiee
TOYHOIO.

Paccesinne pe3ynbTaToB B sy U3MEPEHUM — HECOBNAJEHUE PE3YIHTATOB U3MEPEHUM OAHON U TOU
K€ BEJIMYMHBI B PSAAY PABHOTOYHBIX M3MEPEHUH, KaK MPaBUIIO, 00YCIOBICHHOE JCHCTBHEM CIy4YailHBIX
norpemHocTed. KoanuecTBEHHYI0 OLEHKY pacCesHHUS pe3yJIbTaTOB M3MEPEHHUU BCJIEIACTBHE JIEMCTBHS
CIIy4aiiHBIX TOTPEIIHOCTEH OOBIYHO IMOJIYYaroT IMOCJE BBEICHHs IMONPABOK Ha JEHCTBHE cHCTEMaTHde-
CKHMX MOTPEUIHOCTEH.

K omenkam paccessHUSI pe3yNbTaTOB OTHOCST: pa3Max, CPEAHIO apruPMETHUECKYIO OTPEIIHOCTD,
cpenHio KBagpatuyeckyro norpemHocts (CKII), noBeputenbHble rpaHUIIbl TOTPEIIHOCTH (IOBEPUTEb-
Hasl TpaHUILa U JOBEPUTENIbHBIN HUHTEPBA).

JloBepuTeNnbHbIE TPAaHUIBI MOTPENIHOCTH pe3yjbTaTa M3MEpPEeHHIl — HauOoJsblliee U HauMEHbIIee
3HA4YEHMs NIOTPELTHOCTH U3MEPEHUM, OTPAaHUYUBAIOIIME UHTEPBAJI, BHYTPU KOTOPOIO C 3aJaHHOMN BEPOSIT-
HOCTBIO HaXOJUTCS UCKOMOE (MCTHMHHOE) 3Hau€Hue MOTPElIHOCTH pe3ybTaTa u3mMepeHuil. Jlopepurens-
HBIC TPAHUIIBI IS HOPMAITLHOTO 3aKOHA PACTIPE/ICIICHUS BEIYUCIISIOT CICTYIOIUM 00pa3oMm:

+tS, £tXS, (5)

rae S, XS — CKII cooTBETCTBEHHO €AMHUYHOTO U CPEIHET0 apu(METHUECKOTO Pe3yabTaTOB U3Me-
peHunii; t — Ko3hGUIMEHT, 3aBUCAIINN OT TOBEPUTEIHHON BEPOATHOCTH P 1 ncia usmepenwuit 1.

[Tpumep 3amucH B TEXHMYECKOM 33J1aHUU Ha pa3zpabotky MBU pacxona sxunkoctu. Hopma Ha oT-
HOCHUTEIbHYIO MOTPEUIHOCTh U3MEpeHil 00bEMHOr0 pacxona xuakoctu: 6 = 0,2 %, P = 0,95 unu, urto
OJTHO U TO K€, HOpMa Ha OTHOCUTEJIbHYIO PaCIIUPEHHYIO HEONpeIeNEHHOCTh U3MEpEeHU 00bEMHOTO pac-
xona xxuakoctu: UotH = 0,2 %, P = 0,95. YcaoBus, mpu KOTOPHIX TOKHBI OBITh BHITIOJHEHBI YKAa3aHHBIC
TpeOOBaHMUs K XapaKTePUCTUKAaM KayecTBa M3MEPEHUI: Uana3oH 3HaueHUi u3mepsemoro pacxona ot 10
1o 50 m3/c, remneparypa xuakocta oT 15 1o 30 °C, kuHemMaTH4ecKas BA3KOCTh KUIKocTH oT 1 10—6 mo
1,5 10-6 m2/c.

MeTtponoruueckas XapakTEpUCTUKA CPEACTB U3MEPEHUN — 3TO XapaKTEPUCTHUKA OAHOIO U3 CBOMCTB
CpeICTBa U3MEPEHHUs, BIUAIOIIAs Ha Pe3yJbTaT U3MEPEHHsS M Ha ero MorpeurHocTs. s KaxkJaoro Tuma
CPEICTB U3MEPEHUH yCTaHABIMBAIOT CBOM METPOJIOTMYECKHE XapakTepuCTUKH. [lepeuenp meTposiornye-
CKHX XapaKTepHUCTHUK, MPaBUiIa BHIOOpA KOMILIEKCA HOPMUPYEMBIX METPOJIOTUYECKUX XapAKTEPUCTUK IS
CpeACTB U3MepeHuit u crocoOsl ux HopmupoBanus npornucansl B 'OCT 8.009—84 «I'CU. Hopmupyemsie
METPOJIOTHYECKHE XapaKTEPUCTUKU CPEICTB U3MEPEHUID.

K MeTponornueckum XxapakTepucTUKaM OTHOCSITCSL:

1. JlmuHa AeneHus MIKajibl — 3TO PACCTOSHUE MEXKIY CepeIMHaMU JIBYX COCEIHHX OTMETOK (ILITpH-
XOB, TOYEK U T.II.) IIKAJIbI.

2. llena geneHus IIKaJbl — 3TO Pa3HOCTh 3HAUYEHUUN BEIMYMH, COOTBETCTBYIOIIUX JIBYM COCEIHUM
OTMEeTKaM LIKajbl (y Mukpomerpa oHa pasHa 0,01 mm).

3. TI'papyupoBouHas XxapakTepHUCTHKA — 3aBUCUMOCTb MEKIYy 3HAUEHHUSMU BEJIMYMH Ha BBIXOJE U
BXOJI€ CpeACTBa M3MepeHui. ['palynpBOUHYI0 XapaKTEPUCTUKY CHUMAIOT Ul YTOUHEHHsS PE3yJbTaTOB
n3Mmepenus. [Ipumepom sBiiseTcss HOMUHAJIbHAs CTaTHUECKasl XapaKTepUCTHKA NMpeoOpa3oBaHus U3MeEpH-
TEJNBHOTO TpeoOpa3oBaTelis, HOMMUHAJIBHOE 3HAYEHUE OJHO3HAYHOW MEpBHI, MpeJenbl W IIeHa JIeJIeHUs
IIKaJbl, BUABI U MapaMeTpbl HU(GPOBOro KoJa CPelICTB M3MEpPEHUl, npeIHa3HauYeHHbIE I BhIJA4YU pe-
3yJIbTAaTOB B IIU(PPOBOM KOJIE.

4. Jlmama3oH MOKa3aHWK — 001acTh 3HAYEHHUH IIKAJIBI, KOTOpasi OrpaHMYeHa KOHEUYHBIM M Hadajlb-
HBIM 3HAYEHUSMH IIKaJbI, T.€. HAUOOJIBIINM U HAMMEHBIIUM 3HAYEHUSMH U3MEpseMOi Benu4uHBL. J{is
ontumerpa MKB-3 nuanazon nokaszanuii cocrasisieT £0,1 mm.

5. Jluana3oH u3MepeHui — 006JacTb 3HAYCHUH N3MEPSIeMOI BETMYUHBI ¢ HOPMHUPOBAHHBIMH JIOITYC-
KaeMbIMHU MOTPENTHOCTSAMM CpecTBa u3Mepenus. Jiig Toro ke ontumerpa oH coctapiset 0...200 mm.

6. YyBCTBUTENBHOCTH MpHUOOpPa — OTHOIIEHHWE W3MEHEHHs CHUTHaJa Ha BBIXOJE M3MEPUTEIHHOTO
mpudopa K U3MEHEHUIO U3MEPSIEMON BETMYMHBI (CHTHANIA Ha BX0/1€). TakuM 00pa3om, eciu Mpu u3Mepe-
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HuM auametpa Bana d = 100 MM, n3menenue uzmepsemoii Benuunnbl Ad = 0,01 MM BBI3BaJIO Mepemertie-
HUE CTPEJIKU TOKa3bIBaroIIero ycrpoiictea Ha Al = 10 MM, To aGcoyrOTHAsE YyBCTBUTEIBLHOCTH TIpubOOpa
paBaa S = Al/Ad = 10/0,01 = 1000. Ins mKaabHBIX U3MEPUTEIBHBIX MPUOOPOB aOCOMIOTHAS UYBCTBH-
TEJIBHOCTh YUCIIEHHO PaBHA MEPEAATOYHOMY OTHOLIECHUIO.

7. Bapuanus (HecTaOUIBHOCTB) MOKa3aHUH mpubOopa — anredpanyueckass pasHOCTb MEXAY Hau-
OOJIBIIMM M HaMMEHBIIUM pe3yJIbTaTaMU U3MEPEHUH NPU MHOTOKPATHOM HM3MEPEHMM OIHON M TOW ke
BEJIMYMHBI B HEU3MEHHBIX YCIOBHSX.

8. CtaOuIbHOCTH CpEICTBA U3MEPEHUN — CBOMCTBO, BBIPAXKAIOIIEE HEM3MEHHOCTh BO BPEMEHH €T0
METPOJIOTMYECKUX XAPAKTEPUCTHUK (ITOKA3aHUM).

K opranmzanusm u ciyx6am P®, neiictByromuM B 006JacTH METPOJIOTHH, CTaHAAPTU3ALNH, TTOJ-
TBEPKJIEHUSI COOTBETCTBUS U CEPTU(HHUKALINU, OTHOCATCS:

» OenepanbHOE areHTCTBO 110 TEXHUUECKOMY PETYJIUpPOBaHUIO U MeTposioruu (Pocrexperynuposa-
HUE);

* ['ocynapcTBeHHas metponorudeckas ciyxba PO (I'MC);

* Metposnorudyeckue ciy:k0bl TOCYJapCTBEHHBIX OpraHoB yrpaBieHus P u ropuamdeckux Ui
MCO).

B Benennu PocrexperynupoBaHust HAXOIATCS:

* I'ocynapcTBeHHass MeTposioruueckas ciayx6a. ['ocynapcTBeHHas cimyk06a BpeMEHH U 4acTOThI U
olpezeNieHus] MapaMeTpoB BpalleHUus 3eMiin (OCYIIECTBISIET MEKPETHOHANIBHYIO U MEXOTPACIEBYIO KO-
OpAMHAIMIO paboT 1O 00ECTIeYeHUIO €ANHCTBA U3MEPEHU BPEMEHHM, YaCTOTHl M ONpE/IeIeHUs TapaMeT-
POB BpallleHUs1 3eMJIH;

* ['ocymapcTBeHHast ciy»0a CTaHIapTHBIX 00pa3IOB COCTaBa M CBOICTB BEIIECTB M MaTepHAIOB
OCYILIECTBIISIET MEKPETHOHATIBHYI0O U MEXOTPACIIeBYI0 KOOPJIMHALMIO paboT 1o pa3paboTke U BHeEIpe-
HUIO CTaHJApTHBIX 00pa3I0B COCTaBa M CBOMCTB BELIECTB U MaTEPHUAJIOB B OTPACISAX HAPOAHOTO XO3SHCT-
Ba B IEJISIX 00ecnevyeHns eJMHCTBA U3MEPEHNN Ha OCHOBE UX IPUMEHEHUS;

* ['ocynapcTBeHHast ciry’)k0a CTaHIAPTHBIX CIPABOYHBIX JAHHBIX O (PU3MUECKUX KOHCTAHTaX M
CBOMCTBAax BEIIECTB U MAaTE€pPUAJIOB OCYILIECTBIISIET MEXPETHOHAIBHYIO U MEKOTPACIEBYIO KOOPAUHALNIO
paboT mo pa3paboTKe W BHEIPEHUIO CTAHAAPTHBIX CIPABOYHBIX JAHHBIX O (PU3MUECKUX KOHCTAHTAX U
CBOMCTBAxX BEIIECTB M MAaTEPUAJIOB B HAyKe M TEXHUKE B LEIX oOecleyeHHs eINHCTBAa U3MEpPEHUI Ha
OCHOBE MX IpUMEHeHHUs. ['ocyaapcTBeHHAass METPOJIOTHYECKas CiIy:k0a BKJIIOYAeT TOCYAapCTBEHHBIE Ha-
YYHBIE METPOJIOTUYECKHE LEHTPbI, BcepocCuiickuii Hay4yHO-UCCIAEN0BATEIbCKUIT UHCTUTYT METPOJIOTH-
yeckoit cimyx0b1 (BHUMMC), Hay4yHO-HCCIIEIOBATENIBCKAE MHCTUTYTHI M LIEHTPHI CTaHJApTU3ALUH U
METPOJIOTHH.

3aKkoHBI pacrpeelieHns] BEPOATHOCTEH mMorpenHocTel B paznuuabix CHU Bechbma pa3zHOOOpa3HEI.
PaccmoTrpum Tpu BapuaHTa pacrpeaesieHusl Clly4aitHoi BEIMUUHBI (puc. 2).

besycnoBnast saTponus H(X) 3aBUCHT TOJIBKO OT pacmpeaesieHus BEPOITHOCTEH pa3InuHbIX 3HaYe-
HUHN N3MEpsAEMON BEJIMUMHBI U HE 3aBUCUT OT PACIpEENICHNs BEPOSTHOCTEN MOTPEIIHOCTH. A Heonpee-
NEHHOCTh, OCTAIOMIASCS TOC]Ie U3MEPEeHUs, T.€. ycinoBHas >HTponus H(X/Xm), paBHa sHTponuH pacripe-
JIEJIEHUSI BEPOSATHOCTEN morpemHocTel. [103ToMy KaXaplii U3 4WIEHOB OCHOBHOI'O COOTHOLIEHHUSI TEOPHH
nH(OPMAaLIUK MOKHO MCCIIEI0BAaTh OTJEIBHO U HE3aBUCUMO OT JIPYrOro 4ieHa.



px) px) px)

x X X
a 6 8
Pucynok 2. Pactipenienenusi ciiydyailHOW BEJIMYMHBI: 1| — paBHOMEPHOE; 2 — HOPMaJIbHOE; 3 — OCT-
poBepxoe

[T10THOCTH BEPOSITHOCTH p(X) AJIT PAaBHOMEPHOTO 3aKOHA pacmpeseneHus (puc. 2, a) MOXKeT OBbITh
3anycaHa Mo y4yacTKaM:

p(x)=0mpux <—-Aux>A, t.e. npu x| > A,

p(x) =1/(2A) mpu —A <x < A, 1.e. ipu [x| < A.

Bennunna mHTEpBana HeOMpeneaEHHOCTH MOXKET ObITh BhIpakeHa Takke uepe3 3HadeHue CKII.
J171st paBHOMEPHOTO pacrpeieeHus: JUCTIEPCHs

o = [’ p(x)dy = [x* Ldx=4 (6)

Otcroza u1st paBHOMEPHOIO PaclpenesieHusl O = % ,A=\3owu WHTEpBaJ HEONPEAEIEHHOCTH 2A =
2\/3(5, a clIeIoBaTEIIbHO.
Ecnu xe norpemnocts CU pacnpenesieHa mo HOpMaJIbHOMY 3aKOHY

2

p(x)=Fe @

r7le G — CPEAHEKBAIPATHYECKOE 3HAaUeHUE aOCOIOTHON MOTPEITHOCTH, TO YCIOBHAs SHTPOIIUS PaB-
Ha

H(X/X,)=In(2meo)

B nambosee yacTo BeTpevaronuxcs ciydasx crarudeckas xapakrepuctuka CU Y = f(x) umeer nu-
HelHbIi xapakrep (puc. 3). [Ipu TpaaMLIMOHHOM MOJXOJIE€ CBSI3b MEXKAY U3MEpseMOil BEeMUYUHON XIT U
BBIXOJHBIM CUTHAJIOM Y II MPEANOJaraeTcsd 0OJHO3HaYHOM. B 1elCTBUTENBHOCTH ke, BCIEICTBUE MOTPENI-
HocTell mpubopa 3Ta GyHKIHS HE ABJSETCS CTPOro aerepMuHupoBanHoi. [Ipu nogaue Ha Bxoq CU ompe-
NeIEHHOTO 3HAUYEHUS BXOJHOM BEMMYMHBI XTI €r0 BBHIXOJHAs BEMMYMHA YT MOKET MPUHATH J1I000€ 3Ha-
YeHHE B HEKOTOPOM M0JI0CE IUPHUHOM 2A BOKPYT HOMHUHAJIBHOM CTaTHUECKOM XapakTepucTuku. [loatomy
JUIsl TIOJTHOTO omnucanus cBorcTB CH HeoOXoaumo yka3aTh pachpeiesieHHe BEPOATHOCTH B KaKIOU
oun(ppoBaHHON TOYKE €ro IIKAaJbI (M. puc. 3).



X

Pucynok 3. Cratnueckas xapakrepuctuka CU

OpaHaKo Takoe MCUEPNBIBAIOLIEE CTATUCTUUECKOE OMMCAHUE CIMIIKOM I'POMO3JKO M IPUHLIUIINAIb-
HO He JaéT pe3KMX TpaHull MoJ0oCckl norpemHocTu. IloaToMy Ha npakThke Oosiee yA0OHO 3aMEHHUTh 3TO
MCUEPIIBIBAIOIIEE OMUCAHNUE CHKATHIM MPUOIMKEHHBIM OITMCAHUEM, HE COJIEPKAIIUM MTOIPOOHOCTEH.

OHTPONUIHBIM 3HAYEHHUEM IOTPEIIHOCTH CUYNUTAETCS 3HAYCHHE MOIPENIHOCTH C PABHOMEPHBIM 3a-
KOHOM pacipezieNieHHsI, KOTOPOe BHOCUT TaKO€ e J1e3nH(OPMAIIMOHHOE JIEHCTBHE, YTO U OTPEIIHOCTD C
JAHHBIM 3aKOHOM PACIIPEAEICHUS BEPOATHOCTENW. ECIM MOrpenHoCcTs ¢ IPON3BOIbHBIM 3aKOHOM pacIipe-
JeNeHus BeposTHOCTeH uMeeT sHTponuto H(X/Xm), To 3¢ (hekTuBHBIA MHTEpBaT HEONPEAEIEHHOCTH BHE
3aBHCHUMOCTH OT BHJIa 3aKOHA pacupeneneHus OyaeT

2A = expH(X/Xn), (8)

a DHTPOMUIHOE 3HAUCHHE TOTPEIIHOCTH, OMNpeAeasIeMOe KaK MOJOBHHA OT MHTEpBaia HEOIpese-
néHHocTH, Oymer

A =+£1/2exp(H(X/Xm)), )

Taxkum oOpa3oM, B pe3ysbTaTe BBEJCHHS MOHATUS SHTPONMUIHOTO 3HAUEHHS MMOTPELUIHOCTH MOSBH-
Jack BO3MOXKHOCTH JIIOOYIO MOTPEITHOCTh C IMPOU3BOJIBHBIM 3aKOHOM PacHpeAeiIeHuUs] BCET/ia 3aMEHHUTh
MOTPELIHOCTHIO C PABHOMEPHBIM PacIpeeIeHUEM C TeM K€ 3HAYSHUEM HYHTPOIUHU. DTO MO3BOJISET 3aMe-
HUThH PEAJIbHYIO MOJIOCY TOTPEUIHOCTEH ¢ IUTaBHBIMH CIaJaMH IJIOTHOCTH BEPOSITHOCTH, HOJTHOCTBIO JK-
BUBAJICHTHOU €il B MH(OPMAIIMIOHHOM CMBICIIE PE3KO OTPaHMYEHHOM Moyiocoil morpemHocteit [—A; Al ¢
PaBHOMEPHBIM pacIpe/ieIeHHEM BEpOSTHOCTEH.

DHTPONUIHOE U CPEeTHEKBAAPATHUECKOE 3HAUCHHE ITOTPEIIHOCTH CBA3aHBI MEXAY CO00M uepes Ko-
apurment K

A =Ko (10)

Koadduuuent K 3aBucut oT BHIA 3aKOHA pacnpeneseHus BEPOSTHOCTH MOTPEUTHOCTH U TO3TOMY
€ro Ha3bIBAIOT SHTPONMUUHBIM KO3(DPULIMEHTOM JTaHHOTIO 3aKOHA PACIIPEIeIIEHUS] BEPOATHOCTEH.

HauOonpiieid sHTponuel nMpy 3aJjaHHOM 3HAY€HUH MOIIHOCTH, T.€. HAMOOJBIINM [TOMEXO0COAEpKa-
HHUEM, U3 BCEX BO3MOXHBIX B MPHUPOJE 3aKOHOB pacrpeieeHUs BEpOSTHOCTEH oOsajaeT HOpMajabHOE
pacrpenenenue. [loaTomy oHO MMeeT HauOOBIINKM, MPEAETHHO BO3MOXKHBIN SHTPONMUMHBIA KOAPPHUIIH-
ent Kn

K, =% =2,066~2,07
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Jlro6oe apyroe pacnpeneneHue, OTIMYHOE OT HOPMAJIBHOTO, MOYKET UMETh SHTPONUUHBINA KO3 Pu-
LIUEHT, TOJIBKO MEHBIIHI ITOr0 3HAYEHUS.

O0paboTka pe3yJbTaToOB NPSAMbIX OJJTHOKPATHBIX H3MePeHUil

O0paboTka pe3ynbTaTOB OJHOKPATHBIX U3MepeHwmid n3noxkena B P 50.2.038-2008.

OpHOKpaTHOE M3MEpPEHHE — W3MEpEHHUe, BBIMOJHEHHOE OJWH pa3. CTaHIapTHYIO HEONpenenEH-
HOCTb, OIICHUBAEMYIO IO TUITY A, UA BBIYUCIISAIOT 110 opMyIie

= 5> (x, —x)’ (11)
i=1

rIe X — cpenHee apugpMeTuueckoe IKCIEPUMEHTAIBHBIX JaHHBIX, TOJIyY€HHBIX TPU U3MEPEHUH.
CrannapTHYIO HeONpenelEHHOCTh, OLIEHUBaeMYyIo 1o Tumy B, uB Beraucnsaor no gopmyie

Uy =5 (12)

riae 0 — Henckmrou€HHas cuctematudeckas norpemnocts (HCIT), 3anannas rpaauamu £0.

1. O6mue noIoKeHusI.

1.1. 3a pe3ynbTaT OJHOKPATHOTO U3MEPEHUSI A TPUHUMAIOT 3HAYCHHUE BEJIMYUHBI, TOJTYYEHHOE MPU
HU3MEPEHUHU.

1.2. Ha srare nepexojia OT MOTPEITHOCTA K HEONPEIeAEHHOCTH 11eJIeCO00pa3HO yKa3hIBaTh Xapak-
TEPUCTUKH U MIOTPEIIHOCTH, U HEONPEAETEHHOCTH pe3yibTaTta u3meperus. CoCTaBIsIOMINE MOTPEIIHOCTH
pe3ynbTaTta U3MEpeHUs JOJIKHBI ObITh M3BECTHBI J0 MpoBedeHHUs usMmepeHusd. [IpenmonaraioT, 4To U3-
BECTHBIE CUCTEMATUYECKHE MOTPEIIHOCTH UCKIIFOUEHBI (BHECEHBI MOMPABKU HA BCE U3BECTHBIE UCTOYHUKU
HeonpeAeNEHHOCTH, UMEIOIINE CUCTEMAaTHUECKUN XapaKTep).

1.3. TlonararoT, 4TO pacnpeaesieHue CIy4alHbIX MOTPEIIHOCTEW HE MPOTUBOPEUUT HOPMAIBLHOMY
pacnpenenenuto, a HCII, mpeacraBieHHble 3aJaHHBIMU TPaHUIIAMU £0, pacnpeneseHbl pPABHOMEPHO.

Heomnpenenénnocts pe3ynaprara U3BMEPEHUN MOHUMAKOT KAK HETOJHOE 3HAHUE 3HAYEHUS H3Mepsie-
MOM BEJIMYUHBI, U JJIs1 KOJUYECTBEHHOTO BBIPAXKEHUS 3TOM HEMOJHOTHI BBOAST PACIPEICICHUE BEPOST-
HOCTEH BO3MOJKHBIX 3HAYEHUN HU3MEPSIEMOM BEIUYMHBI — I1APAMETP, KOTOPHIA KOJIUYECTBEHHO XapaKTe-
pU3yeT TOYHOCThb pe3ysbTara u3MmepeHuil. llomarator, 4yTo pacmnpeneneHue BEpOSTHOCTEH BO3MOXKHBIX
3HAYEHHUI U3MepsEeMON BEJIMUUHBI HE MPOTUBOPEUYUT HOPMAILHOMY paclpeeieHuto. B nensx komuvect-
BEHHOT'O BBIPAXXEHUSI HEONPEIEIEHHOCTH pe3yibTaTa U3MEpPEHUs, IPEACTABICHHON B BHJI€ TPAaHHUIl OT-
KIIOHCHMSI 3HAUCHUS BEIMYMHBI OT €€ oueHkH [ 0; +0] (HemonHoe 3HaHWE O 3HAUYEHUU BEIWYHMHBI), TIOJIa-
raroT, YTO PACIPEIECICHUE BO3MOKHBIX 3HAYEHUN H3MEPSIEMON BEIMYMHBI B YKa3aHHBIX IPAHUIAX HE
MPOTUBOPEYUT PABHOMEPHOMY PACTIPEICIICHHUIO.

1.4. BeimoJiHeHHE OJTHOKPATHBIX U3MEPEHHU 000CHOBBIBAIOT CJIEIYIONUMHU (paKTopamu:

— MPOU3BOICTBEHHON HEOOXOAMMOCTHIO (pa3pylieHue obpasiia, HEBO3MOXKHOCTh TTOBTOPEHUS H3-
MEepEHUsI, DKOHOMHUYECKas 11eJIeCO00pPa3HOCTh U T.J.);

— BO3MOKHOCTBIO TIPEHEOPEKEHHS CITydYalHBIMH MTOTPEITHOCTSIMU;

— CJIy4aliHbI€ MOTPEIIHOCTH CYIECTBEHHBI, HO IOBEPUTENbHAS TPAHULIA MTOIPEIIHOCTH pe3ysIbTaTa
M3MEPEHHS HE MPEBBILIAET AOMYCKAEMOW MOTPEIIHOCTH U3MEPEHUI;

— CTaHAApTHAas HEOIPEAEIEHHOCTh, OLICHMBAaEMas M0 TUIY A, CyIIECTBEHHA, HO PACIIUPEHHas He-
OIIpEAEIEHHOCTD HE IPEBBIIIACT 3aJaHHOIO IIpesea.

1.5. ITpu onpeneneHnu AOBEPUTEIBHBIX IPAHUIl HOTPEUTHOCTH WM PACIIMPEHHON HEONPEACIEHHO-
CTH 7Sl ypOBHS J0BepHs P pe3ynpTaTa W3MEpeHHs MPUHUMAIOT BEPOATHOCTH, paBHYIO 0,95. B 0cobbix
ClIy4asix, HallpuMep IMpH HU3MEPEHUSX, KOTOPbIE HEJb3sl MOBTOPUTH, JOIYCKAETCA YKa3blBATh JOBEPHU-
TeJIbHBIC TPAHUIIBl WIIM PACIIMPEHHYIO HEONPEIEIEHHOCTh TSl YPOBHs A0Bepusi P u Gonee BHICOKUX Be-
POSITHOCTEH.
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1.6. Tlpu BbIUMCIEHUSX CIIEAYET MOJIb30BAThCA IpaBUJIaMHU OKPYTJEHUsS B COOTBeTcTBHM ¢ MU
1317-86. JloBeputenbHbIE TPAHUIIBI TOTPEITHOCTH (XapaKTEPUCTUKH MOTPEITHOCTH) U paclIupeHHas He-
OnpeNeIEHHOCTh (pacluIupeHHas: HEeONpeneaEHHOCTh JJid YPOBHS AoBepust P) pesynbrara u3MepeHUs
JOJDKHBI OBITH TIPE/ICTABIICHBI HE O0JIee YeM ABYMs 3HAYAIIUMHK [P PaMH.

2. CocTaBisouye NOrpenrtHoCTH U HEONPEASNEHHOCTH pe3yabTaTa U3MEPEHHUS.

2.1. CocTaBiOMKUMHU MOTPEIIHOCTH Pe3yNbTaTa OJHOKPATHOIO M3MEpPEHUSs SBISIOTCS MOTPEIIHO-
ctu CU, merona, orepaTopa, a TaKkKe MOrPENIHOCTH, 00YCIOBIEHHBIC N3MEHEHUEM yCIIOBUI H3MEPEHUSI.

2.2. IlorpemHocTh pe3ysbTaTa OJHOKPATHOrO M3MepeHus yaiie Bcero npeacrtasieHa HCII u cny-
YaifHBIMU TIOTPENTHOCTSIMU. HeompenenéHHOCTh pe3ynabTaTa OJHOKPATHOTO H3MEPEHUS MOKET OBITh
Mpe/icTaBjeHa CTaHAAPTHBIMU HEOMPEAeIEHHOCTAMHU, OLICHUBAaEMbIMU 10 THIIAM A U B.

2.3. K xapaxrepuctukam HCII otHOCATCS: — rpanuiibl +0; — noBeputenbHble rpanuiis £0(P).

2.4. XapakTepuUCTUKON CIy4alHBIX MmorpemHocTel Moryt 0biTh: — CKO S; — noBepurenbHbIE Tpa-
Huel £ (P).

2.5. lorpemnocts CH onpenensroT Ha OCHOBAHUHU MX METPOJIOTHYECKUX XapaKTEPUCTHK, KOTOPhIE
JOJKHBI OBITh YKa3aHbl B HOPMATUBHBIX U TEXHUYECKHUX JOKYMEHTAX.

2.6. IlorpenrtHocT! MeTO/Ia U OIepaTopa JOJDKHBI OBITh YCTAHOBJICHBI NMPH pa3pabOTKE U aTTeCcTa-
MU KOHKpeTHOM MBU.

3. OuenuBanue HCII u crangapTHON HEONPEIeNEHHOCTH pe3ysibTaTa U3MEpPEHMsI 110 TUILy B.

3.1. HCII pe3ynbrata u3MepeHus BhIPAXKAIOT TPAHUIIAMH 3TOW MOTPEIIHOCTH, €CIU CPEAN COCTaB-
JSIOUMX TOTPENIHOCTH pe3yibTaTa usMepenus B Hainuuu ogHa HCIL. Ilpu ykazaHHOM ycinoBHM CTaH-
TapTHYI HeomnpeaenéHHocTh uB, ooycnosnennyro HCII, 3amanHoil cBOMME TpaHUlaMH +0, OIICHHBAIOT
no opmyme (5.52).

3.2. loBeputensubie rpanuiibl HCII pe3ynbprata n3MepeHus: BBIYUCISIIOT CIEIYIONAM 00pa3oM.

3.2.1. llpu nammuun Heckonbkux HCII, 3aanHbIX CBOMME rpaHuiaMu +0j, TOBEPUTEIbHYIO TPaHH-
1y HCII pesynbrara usmepenus 0(P) (6e3 yu€ra 3Haka) BEIYUCIAIOT 1O opMysie Tae K — monpaBoYHBIMA
KO3 PHULIHEHT, ONpeAeIsIeMbIi IPHUHATON JOBEPUTEIHHOIN BEPOSITHOCTHIO U YUCIIOM M COCTABISAIONINX 0].
[Tpu noBepurensHO#t BepositHOocTH P = 0,95 monpaBounslit koadduruenT k mpuauMarot paBHbM 1,1.

[Tpu noseputensHO# BeposiTHOCTH P = 0,99 mompaBouHblit KodQPuLMEHT Kk MPUHUMAIOT PaBHBIM
1,45, eciii YUCIO0 CYMMHUPYEMBIX COCTABISAIOMMX M > 4. Eciu jke 4MciIo0 COCTaBIAIONIMX PABHO YETHIPEM
(m = 4), To monpaBouHbIid kodpPumment k 1,4; mpum =3 k = 1,3; mpum =2 k 1,2. bonee Tounoe 3Ha-
yenue k st moBeputenbHOUM BeposTHOCTH P = 0,99 mpu yucne coctaBistomux m 4 B 3aBUCUMOCTH OT
COOTHOILIEHUS cocTaBisonmx [ onpenenstor no rpaduky k = f(m, 1) (puc. 5.4) B coorBerctBuu ¢ 'OCT
8.207—76. IlorpemHoCTh, BO3HUKAOIIAS MPU UCTIOIB30BaHUM (Gopmyisl (5.58) ais cymmupoBanus HCII
U TIPU HAXOXIEHUH MOIMpPaBOYHOro Koddduuunenta k mis noseputensHoit BepositHocTH P = 0,99 mo rpa-
¢uky k = f(m, 1) (puc. 5.4), ne npesbimaer 5 %.

O0paboTka pe3yJbTaTOB NPSAMbIX H3MEPEHHU C MHOTOKPATHBIMHU HAOI0IEHUSIMHU

O0paboTKy pe3ylbTaTOB MHOTOKPATHBIX M3MepeHHi mpoBoasaT B coorBercTBUH ¢ ['OCT 8.207-76
I'CH. IIpsimble u3mMepeHus: ¢ MHOTOKPATHBIMHA HaOM0IeHHsIMU. MeTo1bl 00pabOTKH Pe3ynbTaTOB HAOIIIO-
JICHU.

HeucnpapnenHslil pe3yabTaT HaOMIOEHUS — Pe3yIbTaT HaOMIOACHUS 10 BBEICHUS TOMPABOK C Iie-
JIbI0 YCTPaHEHUsI CUCTEMATUYECKUX MOTPEUTHOCTEH.

WcnpaBreHHbI pe3ynbTaT HaOMIOACHUS — pe3yabTaT HAOIIOACHHUS, MTOJIy4aeMblil Mocae BHECEHUS
MOTIPAaBOK B HEUCIIPABIICHHBIN PE3yIbTaT HAOTIOICHMSI.

HeucnpapneHHslil pe3ynbTaT u3MepeHus — cpeHee apudmMeTndeckoe pe3yabTaToB HAOIIOASHH 10
BBE/ICHUS TIOMPABOK C LIEJIbI0 YCTPAHEHUS CUCTEMATHUYECKUX MOTPEIIHOCTEH.

HcnpaBneHHbIl pe3yabTaT U3MEPEHHUI — Pe3yIbTaT U3MEPEHHUs, MOJy4aeMbIi TTOCJIE BHECEHUS T0-
MPABOK B HEHCIIPABJICHHBIN Pe3ybTaT U3MEPEHHUSI.

['pynna pe3ynabTaToB HaOMIOJEHUI — COBOKYIHOCTH PE3yJbTaTOB HAOJIOEHUH, MMONTy4YeHHas MpU
YCIIOBUSX, KOTOPBIE B COOTBETCTBUU C IIEJIbI0 U3MEPEHUS HEOOXOAUMEI /ISl TIOJIY4eHUsT pe3ysibTaTa U3-
MEpEHHUS C 3aIaHHON TOYHOCTBIO.

12



HckmouéHHas cucreMaTudeckasl MOIPEUIHOCTh pe3yjbTaTa HM3MEpPEHUs — CUCTEeMaTHuecKas IIo-
IPELIHOCTh, KOTOpast OCTAETCS HEYCTPAHEHHOM U3 pe3yibTaTa U3MEPEHUS.

1. O6mue noIoKEeHUsI.

1.1. Tlpu craTuctTudeckoit 06paboOTKe TPyNIbI PE3YyIbTATOB HAOIIOJAECHUH CIIETYET BBHITTOJHUTH Clie-
IYIOIUE OTepaIiu:

— UCKJIFOUUTh U3BECTHBIE CUCTEMATHUECKHE MOTPEIIHOCTH U3 Pe3y/IbTaTOB HAOIOICHU;

— BBIYMCIIUTH Cpe/IHee apu(PMETHIECKOE UCIIPABICHHBIX PE3yJIbTaTOB HAOIIOIEHUH, TIPUHUMAaEMOe
3a pe3yJbTaT U3MEPEHHUS;

— onpenenuth onieHKy CKO pe3ynbraTa HaOMIOACHNUS;

— BeIuMCIUTh olleHKy CKO pesynbTaTa usmepeHus;

— MPOBEPUTH TUIIOTE3Y O TOM, YTO Pe3yJbTaThl HAOIIOAEHUN MPUHAIIEKAT HOPMAIBHOMY pacrpe-
NEJIEHUIO;

— HaliTU TOBEPUTEJIbHBIE TPAHUILIBI CIyYailHON MOrPEUIHOCTH (CIy4ailHON COCTaBIISIFOIIEN MOrpel-
HOCTH) pe3yjIbTaTa U3MEpPEHUs;

— ycraHoBuTh rpanuiibl HCII (HEeMckiIou€HHBIX OCTaTKOB CHCTEMATHYECKOM IOTPEIIHOCTH) pe-
3yJbTaTa U3MEPEHUs; — OIPEIETUTh JOBEPUTEIbHBIE TPAHULIBI IOTPEIIHOCTH PE3YJIBTATA U3MEPEHUSI.

1.2. IIpoBepKy THMOTE3BI O TOM, YTO PE3yJbTaThl HAOIIOAEHUI MpUHALIEKAT HOPMAIBHOMY pac-
MIPEACIICHNIO, CIEYET MMPOBOJNUTH C YPOBHEM 3HaUYUMOCTH  OT 2 110 10 %. KoHkpeTHbIe 3HaUeHUs1 ypOB-
HEll 3HAYMMOCTH JIOJKHBI OBITh YKa3aHbl B KOHKpeTHOH MBU.

1.3. /Ins onpeneneHrst JOBEPUTENbHBIX I'PAHUL] OTPEIIHOCTH PE3yJIbTaTa U3MEPEHUs JOBEPUTEIb-
HYI0 BeposATHOCTh P mpuHuMaroT pasHoii 0,95.

B Tex ciydasx, Kkorja u3smMepeHue Hesb3sl HOBTOPUTh, IOMUMO IPAHUL], COOTBETCTBYIOIINX JIOBEPH-
TenbHOU BeposiTHOCTH P = 0,95, nomyckaeTcst yka3plBaTh I'paHUIBI 1711 JOBEPUTEIBHOM BeposiTHOCTH P =
0,99.

B 0co0bIx crmyyasix, HarpuMep MpHU U3MEPEHUsIX, pe3yabTaThl KOTOPHIX UMEIOT 3HAYCHUE JJIS 3/10-
POBBS JH0JIeH, Aomyckaercst BMecTo P = 0,99 npuauMath 0osiee BBICOKYIO IOBEPUTEIHHYIO BEPOSITHOCT.

2. PesynbTar n3mepenus u ouenka ero CKO.

2.1. CiocoOs1 00HaApY)EHUS TPYOBIX MOTPEUTHOCTEH TOHKHBI ObITh Yka3zanbl B MBU. Ecnu pesyinb-
TaThl HAOIIOJJCHUI MOKHO CUMTATh MPUHAMISKAIIMMU K HOPMAJILHOMY PaclpeesieHHIo, TO rpyOble mo-
TPEMIHOCTH UCKIIIOYAIOT B COOTBETCTBUU ¢ yKazanusmu HT/I.

2.2. 3a pe3ynpTaT U3MEPEHUs IPUHUMAIOT CpeHee apupMeTndeckoe pe3yabTaToB HAOMIOCHUH, B
KOTOPBIE ITPEABAPUTENILHO BBEICHBI IOMPABKHU JUISI HCKIIOUEHUS CUCTEMATHYECKUX MTOIPEIIHOCTEM.

Ecnu Bo Beex pesynbpTaTax HaOMIONEHUH COAEPIKUTCS MOCTOSTHHAS CUCTEMAaTHYeCKasi OTPEIIHOCTbD,
JIOTTYCKaeTCsl UCKII0YaTh €€ MOCciie BHIYMCICHUS CPETHET0 apu(PMETUYECKOTO HEUCTIPABIECHHBIX PE3Yilb-
TaTOB HAOJIOCHHIA.

2.3. CKO o pesynbrara Habmo1eHus oneHnBaroT coriaacHo HT/I.

2.4. CKO o( A~) pe3ynbTaTa ©3MEpEHUS OIICHUBAIOT 10 (hopMyIie

(13)

rjae Xi — i-i pe3yJabTar HaOJIOICHHS; A4 - pe3ynbTaT u3MepeHus (cpeaHee apupMeTHIECKOe HC-
TIPaBJIEHHBIX Pe3yIbTATOB HAOIIONEHUH); N — YHCIIO pe3ybTaToB HabmoaeHnit; S(A)- onenka CKO pe-
3yJibTaTa U3MCPCHUA.

3. JloBepUTeNbHBIE TPAHUIIBI CITYYalHOW MOTPENTHOCTH PE3YIIbTAaTa U3MEPEHHS.

3.1. JloBepuTENIbHbBIE IPAHULIBI CIyYalHON MOTPELIHOCTH pe3ysbTaTa U3MEPEHMsI YCTaHABIMBAIOT
JUIS pe3yJIbTaTOB HAOMIOACHUM, TPUHAJISKAIINX HOPMAIbHOMY pacnpenenenuto. Ecinu 3to ycrnoBue He
BBIITIOJIHACTCA, TO MCTOABI BBIYHUCJIICHUA JOBCPUTCIbHBIX I'PAHUIL CHy‘-I&fIHOfI MOrpC€uIHOCTU HOJI’KHBI GBITB
yKa3aHbl B METOAMKE BHIMOIHEHHS] KOHKPETHBIX U3MEPEHUI.
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3.1.1. Ilpu uucne pe3ynpTaToB HaOmoAeHUNA n > 50 I MPOBEPKH NPUHAAJISKHOCTH UX K HOp-
MalibHOMY pacnpeaeneHuto no HT/] npennoyTuTenbHbIM SBISIETCS OOUH U3 KpuTepues: ¥2 [Iupcona wim
®2 Muzeca-CmupHoBa.

3.1.2. Ilpu uyucne pesynbraToB HabmomeHnid 15 < n < 50 mas mpoBepKH MPUHAIKHOCTH MX K
HOPMAaJIbHOMY pacCIpeAesICHUIO MPEANOYTUTENIbHBIM SIBISETCS cocTaBHOU kputepuid. [lpu uucne pe3yiib-
TaToB HaOMo/eHn n < 15 MpUHAUISKHOCTh UX K HOPMAJILHOMY paclpeefieHu0 He poBepsroT. [1pu
ATOM HAXO0XJICHHE JOBEPUTEIIbHBIX TPAHUI] CIIy4ailHOM MOTPEUIHOCTH pe3yibTaTa U3MEPEHUsT BO3MOKHO
B TOM CJIy4yae, €ciH 3apaHee M3BECTHO, YTO Pe3yJbTaThl HAOIIOIEHUI NMpUHAAIeKaT HOpMaJIbHOMY pac-
IIPENIETICHHUIO.

3.2. JloBepuTenbHble TpaHUIlbl € (0€3 yuéra 3HaKa) CIIy4alHON MOTPEITHOCTH pPe3ysbTaTa u3Mepe-
HUS HAXOMST 10 popmyse

£ =t-S( A~), (14)

rre t — koappunuent CTpI0feHTA.

4. loseputensHbie rpanuiibl HCII pe3ynbpTaTta namepeHusi.

4.1. HCII pesynbrata oOpa3yeTcst U3 COCTaBISIONIMX, B KayecTBe KOTOpHIX MoryT Obite HCII: —
METOJIa; — CPEICTB U3MEPEHHIl; — BhI3BaHHBIE APYTMMU HCTOUYHHMKAMH. B KadecTBe rpaHHIl COCTaBIISIO-
mmx HCII npuHnMaroT HanpuMmep, Ipelenbl TO0MYCKAEMbIX OCHOBHBIX M JONOJHMUTEIbHBIX MOTPEIIHO-
creit CU, ecu cirydaitHble COCTaBIISIONINE IMTOTPEITHOCTH TPEHEOPEKUMO MAITHI.

4.2. Ilpu cymmupoBanuu cocrasisitomiux HCII pesynbrara namepenus HCIT CH kaxnoro tuna u
MOTPEIIHOCTH TOMPAaBOK PacCMAaTPUBAIOT KakK cliydaiiHble BeJWYUHBL. [Ipy OTCYTCTBHM JaHHBIX O BUAE
pacnpeeneHus CiIy4aiHbIX BEIMYMH UX pacIpeeIeHNs IPUHUMAIOT 32 PABHOMEPHBIE.

4.3. I'paaunsr HCIT O pesynpTaTa n3MepeHHs] BRIYUCISIOT MyTEM mocTpoeHus: kommosumuun HCIT
CH, meTona U NMOrpenHocTel, BbI3BaHHBIX JIPYIrUMHU MCTOYHMKaMU. [Ipu paBHOMEpHOM paclpeieneHUH
HCII >tu rpanutiel (6e3 yuéra 3HaKa) MOXKHO OMPEACIUTD 1O hopmyIie

(15)

rae 01 — rpanuna i-it HCII; k — xoaddurment, onpeaenseMplii TPUHATON TOBEPUTEIHHOM BEPOSIT-
HocThi0. Koo durment k npunumarot paBasM 1,1 nipu noBeputensHoi BepositHocTH P = 0,95.

[Ipu noBeputenbHOM BeposiTHOCTH P = 0,99 xoaddunment k mpuaumarot paBHbeM 1,4, €Clii 4uCIIo
cymmupyembix HCIT Gomnee ueTripéx (m > 4). Ecnu ke 4ucio CyMMHPYEMBIX MOTPEIIHOCTEH paBHO Ye-
THIPEM WU MeHee 4eThIpEX (m < 4), To ko3 dunmeHt k onpenenstor mo rpaduky 3aBUCUMOCTH (puc. 4,
rae 1= 01/02).
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Pucynox 4. I'paduk 3aBucumoctu k = f(m, 1): 1 - m=2; 2-m=3; 3—-m=4

[Tpu Tpé€x umm 4yeThIpé€x ciaraeMbIX B KauecTBe 01, MPUHUMAIOT COCTABISIONIYIO, [0 YHUCIOBOMY
3HA4YEeHHIO0 HanboJsee OTINYAIONIYI0Cs OT APYTuX, B KauecTBe 02 cienyer nmpuHATH Onmxaiimyio k 01 co-
CTaBIISIONIYI0. JIOBEpUTENBbHYIO BEPOSITHOCTD ISl BhiuncieHus rpanul, HCII nmpuHuMaroT Toil ke, 4To
IIPYU BBIYMCIIEHUY TIOBEPUTEIBHBIX TPAHUIL] CIIy4ailHONM MOTPEIIHOCTH PE3YJIbTaTa U3MEPEHHUS.

O0pabGoTka pe3yJIbTATOB KOCBEHHBIX H3MepeHUH

1. OOuIue mMoJI0KEHUS.

1.1. Uckomoe 3HaueHue PU3NUECKOM BETHUMHBI A HAXOIAT HA OCHOBAaHUU PE3YyIbTaTOB U3MEPEHUN
aprymMeHToB al, ... am, CBSI3aHHBIX C UICKOMOM BelnunHOM ypaBHeHneMm (MU 2083-90)

A =f(al, ... am).

Oyukuus f 1omKHA OBITH W3BECTHA M3 TEOPETHUECKUX MPEANOCHUIOK WM YCTaHOBJIEHA DKCIEepHU-
MEHTAJILHO C MOTPEIIHOCTHI0, KOTOPOH MOXHO MpeHeOpeyb.

1.2. Pe3ynbTaThl U3MEpPEHUI apryMEHTOB U OLIEHKH HUX IMOTPEUTHOCTEH MOTYT OBITH TOJYYEHBI U3
NPSIMBIX, KOCBEHHBIX, COBOKYITHBIX, COBMECTHBIX HM3MepeHHid. CBeleHHs 00 apryMeHTax MOTYyT OBITh B3f-
ThI U3 CIIPABOYHOM JINTEPATYPhI U TEXHUUECKON JTOKYMEHTALIUH.

1.3. Ilpu onieHMBaHUM AOBEPUTEIBHBIX T'PAHUI] IOTPEUIHOCTEN PE3yJIbTaTa KOCBEHHOI'O U3MEPEHUs
O0OBIYHO MPUHUMAIOT BEPOSITHOCTH, paBHYI0 0,95 nmu 0,99. Mcnonp3oBanue Ipyrux BEpOSITHOCTEH JTOIK-
HO OBITH 0OOCHOBAHO.

1.4. OcHOBHbIE MOJOXEHUS PEKOMEHIAIMM YCTAaHABIMBAIOTCS ISl OLIEHWBAHUSA KOCBEHHO H3Me-
PsIEMOM BEIMYMHBI U ITOIPELIHOCTEN pe3yiIbTaTa U3MEPEHHUS:

— MU JINHEHHOW 3aBUCUMOCTHU U OTCYTCTBUU KOPPEJSILIMKI MEXKIY MOTPEIIHOCTIMU U3MEpPEHUH ap-
T'YMEHTOB;

— MpU HEJIMHEHHOW 3aBUCUMOCTU U OTCYTCTBUU KOPPEISAILMH MEXKIY MOTPEUTHOCTIMU W3MEpEeHUi
apryMeHTOB;

— 711 KOPPEJIMPOBAHHBIX MOTPEIIHOCTEH U3MEPEHHI apryMEeHTOB IIPU HAIMYUU PAJOB OTAEIBHBIX
3HAUEHUH U3MEPSIEMBIX apIYMEHTOB.

2. KocBeHHbIE U3MEPEHUSI IPU JIMHEHHON 3aBUCUMOCTH.

2.1. Mckomoe 3HaueHHEe A CBS3aHO C M U3MEPSEMBIMU apryMEHTaMH al, ... am ypaBHEHUEM

A =Dblal +b2a2 + ... + bmam, (16)

rze bl, ... bm — noctosiHHBIE K03 (PUIIUEHTHI TPH apryMeHTax al, ... am COOTBETCTBEHHO.
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Koppemnsmus Mex 1y morpenHoCTsIMI H3MEPEHUN apTyMEHTOB OTCYTCTBYET.

Eciu koaddurmentsr bl, ... bm onpeaensroT SKCIepUMEHTAIBHO, TO 3a7a4a ONPEACICHHS PE3YIlhb-
TaTa U3MEPEHHS BEIMYMHBI PEIIACTCS MOITAMHO: CHAaYalda OIEHUBAIOT KaXJI0€ claraeMoe biai Kak Koc-
BEHHO M3MEPSAEMYIO BEIMUUHY, MOJIYYEHHYIO B Pe3yJbTaTe MPOU3BEICHUS IBYX U3MEPSIEMbIX BEIUYUH, a
MTOTOM HaXOJSIT OI[EHKY U3MEPSIEeMOI BETUIMHBI A.

2.2. Pe3ynpTaT KOCBEHHOTO U3MEPEHUST A~ BBIYUCIISIIOT TIO (hopMyIie

A=Y ba, (17)

rze ia~ — pe3yabTaT U3MEPEHHUs apryMeHTa ai; m — YUCJIO0 apryMEHTOB.
2.3. CKO pe3ynbrata KOCBEHHOTO U3MepeHust )~(AS HaxomsT mo Gopmyie

(18)

rae )~(aS — CKO pe3ynbTara u3MepeHus apryMeHTa ai.

2.4. JloBepUTeNbHBIE TPAHULIBI CIIy4YallHOM MOTPEUIHOCTU PE3yabTaTa KOCBEHHOI'O M3MEPEHUs IpU
YCIIOBUH, YTO paCIpeeNeHHus MOTPEIIHOCTeH Pe3yabTaTOB M3MEPEHHH apryMEHTOB HE NPOTHBOpEYAT
HOpPMAaJIbHBIM pacupeeNeHHIsIM, onpeensioT (0e3 yuéra 3Haka) mo Gpopmyie

&(p) = tq S(A) (19)

2.5. I'paaunst HCIT pe3ynbpTaTa KOCBEHHOTO H3MEPEHUS OMPEEIISIOT CISAYIOIIINM 00pa3oM.

2.5.1. Ecou HCII pe3ynbTaToB U3MEpEeHUI apryMEeHTOB 3aJaHbl TpaHUIlaMH 01; TO JOBEpUTEITHHBIE
rpanuniel HCIT pesynpTata KocBeHHOTO M3MepeHus O(p) (6e3 yu€ra 3HaKa) mpu BEpOSITHOCTH P Bbrumc-
JISIOT 10 (hopmyIie

O(p) =k |3 b?6? (20)

i=l1

rae k — mornpaBo4HbI KOAQPHUIMEHT, ONpeAesieMblii TPUHATON JOBEPUTEILHON BEPOSTHOCTHIO U
gucioM m coctapistomux 0i. [Ipu noBeputenpHOl BepositTHocTH P = 0,95 monmpaBounsiii kodddurment k
npuHuMaroT paBHeIM 1,1. [Tpu noBepurensHoit BepositHOCTH P = 0,99 monpaBouHblii KOG GUIHEHT TIpU-
HHUMAIOT PaBHbIM 1,4, €CJIM YUCII0 CYMMUPYEMBIX COCTABJISAIOMMX M > 4. ECiu ke 4KiCIO COCTaBISIONIUX
m < 4, To nonpaBo4HbIii kKodpunment k < 1,4.

Pa3nea 3. 3akoHonaTe1bHAsA METPOJIOTHSA
MeTtpoJiornueckasi ¢jy»0a — 3TO COBOKYITHOCTh CyOBEKTOB (OpraHW3alMii) ¥ BUJIOB paboT, Ha-
IMMpaBJICHHBIX HA OGGCHG‘IGHHG CAMHCTBA I/ISMepeHI/Iﬁ.

I'ocynapcTBeHHas: METpOJIOTHYECKas CIy»0a HaxoquTcsa B BeleHUU ['occranmapTa M BKIIOYAET B
ceOst:

1. rocynapcTBeHHbIE HayuHble MeTposorndeckue neHTpsl (HUN);

2. opranel 'MC Ha TeppuTopuu pecnyOiauk B coctaBe Poccuu, aBTOHOMHOM 00J1acTH, aBTOHOM-
HBIX OKPYTOB, KpaeB U obnacteit, roponoB Mockssl u C.IlerepOypra.

l'occranpapt Poccun ocymecTBisieT pyKOBOACTBO:
1. TOoCymapCTBEHHOU CiIykO0W BPEMEHH M YaCTOTHI M ONIPECIICHHS TTapaMeTPOB BpallleHUsT 3eMITH
(I'CBY);
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2. TOCYIapCTBEHHOH CITy)0OH CTaHAAPTHBIX CHPABOYHBIX JAHHBIX O (U3MUYECKUX KOHCTAHTAX H
cBoiicTBax BemiecTB U Mmatepuanos (CCCJI);

3. ToCymapCTBEHHOH Ciyk00# CTaHIapTHBIX 0OPa3IOB COCTaBa W CBONCTB BEIIECTB U MaTepHa-
noB (I"CCO).

['ocynapcTBeHHBIE HAYYHBIE METPOJIOTMYECKUE EHTPBI 3aHUMAOTCS:

1. co3naHueM, COBEPIIEHCTBOBAHHEM, XPAaHEHHUEM U NPUMEHEHHEM T'OCYJAapCTBEHHBIX ATAJOHOB
eIVHUI] BEJTMYHH, a Takke pazpadorkoit HT/ mo oGecreueHuto equHCcTBa NU3MEPEHUH.

Opransl 'MC ocymecTBISIOT rOCYJapCTBEHHBIN METPOJOTNYECKUI KOHTPOJIb U HAJ30p HA COOT-
BETCTBYIOIIMX TEPPUTOPHUSIX.

I'CBY npou3BOIUT MEXPETHOHAIBHYIO U MEKOTPACIEBYI0 KOOPAUHAIMIO paboT MO 00eCTeYeHn 0
€MHCTBA U3MEPEHNUI BPEMEHH M YaCTOTBHI.

I'CCC/] ocymiecTBisieT KOOPAUHAIMIO PadoT 1Mo pa3paboTKe U BHEAPEHHUIO CTaHIAPTHBIX CIIPaBOY-
HBIX JAHHBIX 0 PU3NYECKIX KOHCTAHTAaX M CBOMCTBAX BEILIECTB M MAaTEPHAJIOB B HAYKE U TEXHHUKE.

I'CCO mpou3BOIUT MEKPETHOHAIBHYIO i MEKOTPACIIEBYIO KOOPAMHAIINIO pa0doOT MO pa3padoTKe U
BHEJPEHUIO CTaHIAPTHBIX 00pa3I0B COCTaBa U CBOMCTB BEIIECTB U MaTepUaJIOB.

MeTponoruueckue CIy>kObl TOCYJapCTBEHHBIX OPTaHOB YIPABJICHUS M IOPUIAMYECKHUX JUI] CO3/a-
I0TCS JIJIs1 BBINIOJTHEHHs paboT 1Mo 0OecleyeHHIo eMHCTBA U3MEPEeHH U TpeOyeMoil TOUHOCTH HU3Mepe-
Hui. B uX QyHKIIUU BXOAWT:

1. KanuOpoBKa cpelcTB U3MEPEHU — COBOKYITHOCTD OIEpallHii, BBITOJIHSAEMBIX C LEIbI0 Ompe-
JEJICHUS] U TOATBEPKICHUSI IEUCTBUTENIbHBIX 3HAYEHUI METPOJIOTHYECKUX XapaKTePUCTUK U (W) TIPH-
rogHocTy K npumeHeHuto CH, He moanexammx rocylapCTBEHHOMY METPOJIOTMYECKOMY KOHTPOIK H
HaJ30pYy;

2. Hamsop 3a cocrossnueM u npumeHenueM CH, aTTecTOBaHHBIMU METOJMKAMU BBIITOJIHEHUS W3-
MEPEHHUI, dTATIOHAMH €IUHUII, TPUMEHsIeMbIMU 7151 KanuOpoku CH, coOmoieHneM mpaBuil ¥ HOPM IO
00ecrneueHnIo eMHCTBA U3MEPEHU;

3. Ilposepka cBoeBpemeHHOCTH mpenacrabieHuss CH Ha ucnbITaHUs B UENSAX YTBEPKICHUS THUIA
CH, a Takxe Ha MOBEPKY U KaTMOPOBKY.

TI'ocynapcTBeHHbINH METPOJIOrHYeCKH KOHTPOJIb U HAA30p.

3TO AEATeNbHOCTD, ocymecTBiIsieMas opranoM ' MC uim MeTpoIoruyeckoi ciry>k00i Iuma B Hemsx
IIPOBEPKH COOIOIEHUS YCTAHOBIIEHHBIX METPOJIOTUYECKUX MTPABUII U HOPM.

Buns TMKH

I'KMH BxutouaeT B ce0st KOHTPOJIb 3a:

1. yrBepxnenuem tuna CU;

2. mnosepkoit CH;

3. JMIIEH3UPOBAHUEM JEATEIBHOCTH (U3NYECKUX M IOPUIMYECKUX JIMIl 10 H3TOTOBJICHUIO, pe-
MOHTY, TIpoaaxe u mpokaty CH.

['ocynapcTBeHHBIN METPOJIOTUUECKU HAA30P OCYLIECTBIISIETCSA 34!

1. BBIITYCKOM, COCTOAHUEM U TPUMCHCHUEM CI/I, aTTECTOBAHHBIMU METOAUKAMMH BBIIIOJTHCHUA HU3-
MEpEHHUI, ITaIOHAMH, COOTI0JIEHEM METPOJIOTHYECKUX MTPABHII U HOPM;

2. 3a KOJIMYECTBOM TOBAPOB MPU COBEPIICHUH TOPTOBBIX ONEpPaLIUii;

3. 3a KoiM4yecTBOM (hacOBaHHBIX TOBAPOB MPH YIAKOBKE JIOOOT0 TOBapa Ui MPOJAXKH.

Cdepst pacnpoctpanenust [ MKH:

1. 31paBoOXpaHEHHE, BETEPHHAPHs, OXpaHa OKpYKaromiei cpensl, obecrieueHre 0e30ImacHOCTH
TpyHa;

2. TOProBBIC OIICPALIM U B3AUMHBIC PACUCThI (BKJIIO‘IaSI onepanv ¢ IpUMCHCHUCM UTPOBLIX aB-
TOMATOB);

3. TrocynapCTBEHHBIE YUETHBIE OIIEPALINH;

4. obecnieueHre 00OPOHBI TOCYIAPCTBA;

17



re0/Ie3NYECKie U THIPOMETEOPOTIOTHUECKUE PabOThI;
0aHKOBCKHE, HAJIOTOBBIE, TAMOKEHHbIE U TIOYTOBbIE ONEPALINN;
MIPOU3BOJICTBO MPOAYKIIUU ISl TOCYTAPCTBEHHBIX HYX];
8. HCHBITaHMS U KOHTPOJIb Ka4ecTBa MPOAYKIIMH B LENSIX OMpPEIeTIeHHs] COOTBETCTBUS 00s3aTelNb-
HBIM TpeOOBaHUSM CTaHIAPTOB;
9. obOs3arenpHas cepTUhUKAIMS;
10. peructpauust peKoOpoB;
11. u3MmepeHus, NPOBOAUMBIE IO TOPYUYECHHUIO OPTAHOB Cy/1a U T.II.

Noawm

Paznen 4. Cranaapruzauus

OcHOBHbIE IIOHATHS U ONpeeSIeHUs] CTAHAAPTH3 AU

Pe3ynbratom paboThl O CTaHIAPTU3ALMH SIBISIETCS IPUHITHE CTAHAAPTOB.

Cranpmapt — JOKYMEHT, B KOTOPOM B IIeJISIX JOOPOBOJIBHOTO MHOTOKPAaTHOTO MCIOJIB30BAHUS YCTa-
HAaBJIMBAIOTCA XapaKTEPUCTUKU MPOIYKLUHH, MPaBHJIa OCYIIECTBICHHS W XapaKTEPUCTUKH IPOLIECCOB
MPOU3BOJICTBA, HKCIUTyaTallMH, XPaHEHUs, TIEPEBO3KH, PEAIN3alud U YTUIM3AIMHU, BBIIOJIHEHUS padoT
Wik okazaHus yciayr. CTaHAapT Takke MOXET CoJepKaTh TpeOOBaHUS K TEPMHHOJIOTHH, CHUMBOJHKE,
YIIaKOBKE, MApKHPOBKE WM 3TUKETKAM U IIpaBUJIaM UX HaHECEHUS.

CrangapTsl pa3pabaThIBalOT HA MaTepUAIbHBIE MPEAMETHI (MIPOIYKIMIO, STAIOHBI U T.II.), HA HOP-
MBI, TIpaBHUJIa, TpeOoBaHus K oObekTam. CTaHIapT — 3TO peKOMEHyeMoe Iiesiecoo0pa3Hoe pemieHre mo-
BTOPSIOLIEHCA 3a4a4U JUIsl JOCTUKEHUS ONIPENCIEHHOM LICIIH.

®enepanpHblil 3aKOH «O TEXHUYECKOM PETYJIMPOBAHUMY PACIIPOCTPAHSIET MOHATHE «CTaHAAPT» HA
JIB€ KaTeropuu cTaHaapToB: HanuoHanbHble cTanaapTel (I'OCT P) u crangapTel opranuzanuii (ctanaap-
To1 ipeanpusatuid CTII).

['maBHBIM B MOHATHU «CTaHAAPT» SBISETCA NOOPOBOJIBHBIA XapakTep NMPUMEHEHUS CTaHIapTOB.
OO6s13aTeNbHbBIE K UCTIOJHEHUIO TPEOOBaHNS K 00bEKTaM COJIEPIKaTCs B TEXHUYECKUX perjlaMeHTax.

TexHU4eCKui periaMeHT — JOKYMEHT, KOTOPBIH IPUHAT MEXKIYHApPOAHBIM A0roBopoM Pocculickoi
denepanun, paTUGUIIMPOBAHHBIM B MOPSIIKE, YCTAHOBJICHHOM 3aKOHOAATeNbcTBOM Poccuiickoit dene-
paumu, unm denepanbHbM 3akoHOM, UK yka3zoM Ilpesunenra Poccuiickoit deneparyu, WM MocTaHOB-
nenueM IlpaBurensctBa Poccuiickoit denepanuy U ycTaHaBIMBAET OOs3aTENbHBIC ISl TPUMEHEHHUS U
UCTIOJTHEHUS TPEeOOBaHUS K 00BEKTaM TEXHUYECKOTO PeryIupoBaHus (IPOAYKIIUHU, B TOM YUCIIE 3JaHHSIM,
CTPOEHHUSIM U COOPYKEHHSIM, IPOLEeccaM MPOU3BOJACTBA, SKCIUTyaTalluH, XPAHEHHUs], IEPEBO3KH, peaan3a-
WU U YTHIU3ALUN).

TexHuyeckue periaMeHThl MOTYT OBITh OOIIMMU U crieluaibHbIMU. W o01iue, u criennaibHble TeX-
HUYECKHE PETJIaMEHThl IPUHUMAIOTCS 110 BONPOCAM, CBSI3aHHBIM C 0OE30MAaCHOCThI0 OOBEKTOB TEXHUYE-
CKOTO pEryJHpOBaHUs, INEKTPOMArHUTHON COBMECTHMMOCTBIO TEXHHYECKUX CPEICTB M OOecredeHHeM
€IUHCTBA U3MEPECHUM.

TexHuyeckoe peryJiupoBaHUe — MPABOBOE PETYIHWPOBAHHME OTHOIICHUN B 00JIACTU yCTAHOBIICHUS,
MPUMEHEHHSI ¥ UCIIOJHEHUS 00s3aTeNIbHBIX TPeOOBaHUN K MPOIYKIIMH, TpoleccaM MpPOU3BOJCTBA, IKC-
IUTyaTaluy, XpaHeH!s, IIEPEBO3KH, peau3allii U YTHIU3AIUH, a TAaKXKe B 00JIaCTH YCTAHOBJICHUS U MIPU-
MEHEHHUS! Ha JOOPOBOJILHOM OCHOBE TpeOOBaHUM K MPOAYKILHWH, MpoIleccaM MPOU3BOJCTBA, JKCILIyaTa-
IIUM, XpaHCHUs, TIEPEeBO3KHU, peal3alliil U YTUIM3AlM{, BBITOJHEHUIO padOT WM OKa3aHUIO YCIYT U
MIPaBOBOE PEryIUPOBAHNE OTHOIIEHUN B 00JaCTH OLIEHKH COOTBETCTBHSI.

IIpaBoBoe obecneyeHue CTaHIAPTH3ALMHT

OcHoBomnoJyiaralonuM A0KyMeHTOM B Poccum mo cranmaptuzanmu siBisiercs: OenepaibHblil 3aKOH
«O TexHUYeCKOM peryaupoBaHumn» ot 27 nekadps 2002 roxa Ne 183-D3.

HacTtosimuit 3akoH ycTaHaBIMBaeT MpaBOBbIE OCHOBBI cTaHAapTu3anuu B Poccuiickoit denepannu,
oIpeieNIeT KaTeropuu JOKYMEHTOB IO CTaHIapTU3AIMH, IpaBa U 005A3aHHOCTH YYaCTHHUKOB CTaH/AapTHU-
3a1uu.

Ecnmu mexnayHapoaasiM noroBopoM Poccuiickoit @eneparuin B chepe TEXHUUIECKOTO PETYIUPOBa-
HUs YCTAaHOBJIEHBI MHBIE MPAaBUIIA, YEM T€, KOTOpbIE NpeaycMoTpeHbl @3 «O TEeXHUYECKOM PEryIupoBa-
HUW», TO IPUMEHSIOTCS MPaBUiIa MEKIYHAPOIHOTO JOTOBOPA.
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ey cranapapTuzauuu

CornacHo @3 «O TEXHUYECKOM PETYIUPOBAHUNY, CTAHAAPTUIALMS OCYIIECTBIISACTCS B LEIAX:

1) noBbIIeHUs YPOBHS 0€30MaCHOCTH KU3HH WM 3I0POBbsI TPaX/1aH, UMYIECTBA (PU3MUECKUX UIIN
IOPUANYECKHUX JIUI, TOCYIapCTBEHHOIO WJIM MYHULHUIAIBLHOTO MMYIIECTBA, IKOJIOTUYECKON Oe30macHo-
CTH, OE30MACHOCTH XKU3HHU WMJIM 370POBBS )KUBOTHBIX M PACTEHUN M COAEHCTBHS COOIIOACHUIO TpeOoBa-
HUW TEXHUYECKUX PETIaMEHTOB;

2) MOBBIIIEHUSI YPOBHA 0€30MacHOCTH OOBEKTOB C YUETOM pPHCKA BOSHHMKHOBEHHS UpE3BbIUAHBIX
CUTYALMi IPUPOAHOTO U TEXHOTEHHOI'O XapaKTepa;

3) obecrnieueHns HAyYHO-TEXHUYECKOT0 IIporpecca;

4) MOBBITIIEHUSI KOHKYPEHTOCTIOCOOHOCTH MPOAYKITUH, pabOT, YCIIYT;

5) palMoOHAIBHOIO UCIIOIb30BAHUS PECYPCOB;

6) TeXHUYECKON ¥ MHGOPMAIIMOHHONW COBMECTUMOCTH;

7) cCONOCTaBUMOCTH PE3YJIbTAaTOB HCCIEIOBaHUM, UCIBITAHUN U U3MEPEHUN, TEXHUYECKUX U KO-
HOMHUKO-CTaTUCTUYECKUX JAHHBIX;

8) B3aM03aMEHSAEMOCTH MPOTYKIUH.

[enu cranmapTU3alUK SBISIFOTCS 007acTAMU €€ MPUMEHEHUSs, OJTHOM U3 KOTOPBIX SBIIAETCS pa3pa-
00TKa MepCIeKTUBHBIX TPeOOBaHUH, MPEBBIIIAIONINX JOCTUTHYTHIH YPOBEHb, 3aKPEIUIEHHBIN B TEXHUYE-
CKHX PErjlaMeHTax.

IpuHIUNBI cTAHAAPTH3ALUMA

CranmapTuzanus pyKOBOJACTBYETCS CIEIYIOIIMMHU IPUHLIAIIAMM:

1) n06poBOIILHOE MPUMEHEHUE CTAaHIAPTOB;

2) MakCcUMalbHBIA Y4ET MpH pa3pabOTKe CTAaHAAPTOB 3aKOHHBIX HMHTEPECOB 3aHMHTEPECOBAHHBIX
JIMIL;

3) nmpuMeHeHHe MEXIyHAapOJIHOTO CTaHAapTa Kak OCHOBBI JIJs pa3paOOTKU HAIMOHAJIBHOTO CTaH-
JapTa, 3a UCKJIIOYEHHUEM CIIy4aeB, €CIM TaKoe NPUMEHEHNE IPU3HAHO HEBO3MOXKHBIM BCIIEJICTBHE HECO-
OTBETCTBUA TPeOOBaHHUI MEXIYHApOAHBIX CTAHAAPTOB KIMMATHYECKUM U TreorpaduyeckuM ocoOeHHO-
cTsM PO, TexHUYeCKUM U (WJIH) TEXHOJIOTHIECKHM 0COOCHHOCTSIM, WITH 10 MHBIM OCHOBaHUSIM, 00 PD
B COOTBETCTBUM C YCTAHOBJICHHBIMHU IpOIEAYpaMH BbICTyNaja IMPOTUB MPUHATHS MEXAYHApPOJHOIO
CTaHJapTa UM OTAEIBHOIO €T0 MOJIOKEHHUS,

4) HeOMYCTUMOCTb CO3/IaHUs MPENSATCTBUI MPOU3BOJACTBY M OOPAILLEHUIO MPOIYKIUH, BHIMIOIHE-
HUIO pabOT M OKa3aHUIO YCIYT B OOJIbILICH CTENEHHU, YeM 3TO MHUHUMAJIBHO HEOOXOAUMO ISl OCYIIECTB-
JIEHUs LeJIed CTaHAapTU3aLuu;

5) HEAONYCTUMOCTh YCTaHOBJIEHUS! TAKUX CTAHAAPTOB, KOTOPBIE IPOTUBOPEUYAT TEXHUUYECKUM pET-
JJaMEHTaM;

6) obecrieueHne yCIoBU U1 €AMHOOOPA3HOTO MPUMEHEHHsI CTaHIaPTOB.

I'ocynapcrBeHHas cucreMa CTaHAAPTH3ALMS

Jlnist ycuIleHusl pofid CTaHAApTH3alUK B PAa3BUTUU OTEUECTBEHHOM SKOHOMHUKHU pazpaborana [ocy-
napctBeHHas cucreMa cranaaptusanuu (I'CC).

I'CC pazpabotana u BBe/IeHA B JIeliCTBUE B COOTBETCTBUU ¢ MocTaHOBIeHHeM CoBeta MUHHCTPOB
CCCP ot 11 suBaps 1965 rona. B nacrosiiee Bpemst Ha e€ ocHOBe pazpabotana Poccuiickast HalfmoHab-
Has cuctema cradnaptuzanuu (I'CC PO).

I'CC mpenacraBmsier coO00i KOMIUIEKC B3aUMOCBS3aHHBIX TPABWJI M TIOJIOKCHHUH, OMPENEIISIOMNX
LEeNU ¥ 33/1a4M CTaHIAPTU3ALUH, CTPYKTYPY OPTraHOB U CIYKO CTaHAapTHU3allMH, UX MpaBa U 00s3aHHO-
CTH, OpraHH3alMI0 U METOAMKY MpPOBEICHHUS paboT Mo cTaHaapTu3auuu Ha Tepputopun PD, mopsmok
pa3paboTku, opOopMIIEHHs, COTJIACOBAHUS, YTBEP)KICHUSA, M3/aHUS, BHEAPEHUS CTaHIAAPTOB M APYron
HOPMAaTUBHOM TOKyMEHTAlIMH, a TaK)Ke KOHTPOJIS 32 UX BHEAPEHUEM U COOIOCHUEM.

Takum oOpazom, 'CC ompenenser opraHu3allMOHHBIE, METOAMUECKUE U MPAKTUYECKHE OCHOBBI
CTaHJapTHU3ALUU.

[TpaBuna u nonoxenus: I'CC opopmiiens! B Bune komruiekca HaroHanbHbIX (TOCT P) u mexro-
cynapctBeHHbIX (I'OCT) cranmapToB kimacca 1. DTOT Kiacc yka3bIBaeT HA TO, YTO CTAaHAAPTHI OTHOCSTCS
k cranaaptam ['CC, narmpumep, 'OCT P 1.0-92 «I'CC P®. O6umme nonoxenus»; ['OCT 1.5-2002 «I'CC
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P®. Cranngaptel. O0mye npaBuia K OCTPOCHHIO, U3TI0KEHHIO, 0(OPMIICHHIO, COIEPKaHUIO M 0003HaYe-
HUIO».

I'CC, B coorBercTBUM ¢ P3 «O TEXHUYECKOM PETYIUPOBAHUNY», ONPEIEISAET: KATETOPUU U BUJIBI
JOKYMEHTOB B OOJAacTH CTaHAApTU3alUHU; paOOTHl, BBHIMOIHAEMBbIE NPU CTAHAAPTU3ALMU; HAYYHO-
TEXHUYECKHE TPUHLIMIIBI CTAaHJAPTU3ALUN, METOIbl CTAaHAAPTU3ALIUH.

Paznen 5. Cepruduxanus

HopmaTuBHo-npaBoBoe odecneyenne ceprupukanumn

B Poccun nestenbHOCTD MO cepTH(PUKAIMK MPOAYKIUH, paboT U yCIyr perynupyercs ¢enepaib-
HBIMH 3aKOHAMH, K YHCITy KOTOPBIX OTHOCSATCS CJIEIYIOIIHUE:

1) 3akon P® «O TexHuueckom peryaupoBaHun» ot 27.12.2002 r.;

2) 3akoH P® «O06 obecnieuennun equHCTBA U3MepeHnin» B peaakiuu 2003 r.;

3) 3akoH P® «O 3amute nmpaB norpedurencii» B penakuuu 1999 r.;

4) 3akoH P® «O 3ammTe mpaB OPUIAWYECKHUX JHI] ¥ MHIAUBUAYAIBHBIX MPEANPUHUMATEIICH MPH
IIPOBEJIEHUH T'OCYJapCTBEHHOTO KOHTPOJIs (Haa3opa)» B pegakuuu 2003 r.

Pemennie oTAeNbHBIX COLMATBHO-3KOHOMHUYECKUX 3aJad C MCIIOJIb30BaHUEM 00s3aTeNbHOI cepTH-
buKauy peryaupyercs CelMaIbHBIMH MOI3aKOHHBIMU aKTaMH, yka3amu IIpe3uneHTa u HOpMaTUBHBI-
mu aktamu [IpaButensctBa Poccuiickoit @enepanuu.

HopmartuBHO-MeToqrueckas 6a3a cepTU(HUKAIMK BKIIOYAET:

1) COBOKYITHOCTh HOPMATUBHBIX TOKyMeHTOB (TexHuueckuit pernament, [ OCT, TOCT P u 1.11.), Ha
COOTBETCTBHE TPEOOBAHHUAM KOTOPBIX MPOBOAUTCS CEPTH(HKAIMS, a TaKKe JOKYMEHTOB, yCTaHaBIIHU-
BAIOIIMX METOJIBI POBEPKHU COOIIOICHMSI 3TUX TPeOOBaHM (0KOI0 12 THICSY HAMMEHOBAHUN );

2) KOMIUJIEKC OPraHU3alMOHHO-METOAMYECKUX JOKYMEHTOB (TIPaBHJI MO CepTU(UKALUN U KOMMEH-
TapueB K HUM), OTPEeIISIONINX MpaBuia U MOPAI0K MPOBeACHUs paboT Mo cepTUdUKAIIIH.

O0bexThI cepTHPUKAUT

BcemupHas mcropusi yenoBedecTBa COJEP’KUT HEMaJO MPUMEPOB MPABOBOTO TOCYIAPCTBEHHOIO
peryaupoBaHUs TOPTOBBIX OTHOIICHUH.

B Hameii crpane pa3BUTHE TOCYIapCTBEHHOIO TEXHUUYECKOTO PEryIMpOBaHUs HAYaJ0Ch TOJIBKO MPH
Coserckoii Biractu. B 1918 roxy B.U. Jlenunsim 6611 noanucan nexpetr Cosera Hapoausix Komuccapos
PCOCP «O BBenennn MexIyHapOIHOW METPUUYECKOW CUCTEMBbI Mep U BecoB». B 1925 romy 6wl opra-
HuzoBaH Komurer mo cranmapruzanuu mnpu Cosere Tpyma u O6oponsl CoBerckoro Coro3a U BBEACHA
rocygapcrBenHas crangaptuzanus B CCCP. IlepBeiM mpeacenareneM kKoMuTeTa OblT HazHaueH B.B.
Kyiiopmmes. B 1993 roxy 6bu1 npunst 3akon Poccuiickoii @enepanun «O cTaHAapTU3ALUAN.

CepTtudukanus IpoAyKIHHU B HAIllEH CTpaHEe BIEPBbIC MOMYYMIIa 3aKOHOJATENIbHYIO TOIICPKKY B
1979 rony, nocne nocranosienus LIK KIICC u CoBera Munuctpos CCCP «O0 yny4iieHu# miaHupoBa-
HUS U YCUJICHUH BO3ACMCTBUSI XO39HCTBEHHOTO MEXaHU3Ma Ha MOBBIIEHUE 3()PEKTUBHOCTH TPOU3BOJICT-
Ba U KauecTBa padoTel». B 1993 roay B ropuanyeckyto cuiny Berynui 3akoH Poccuiickoii @enepanuu «O
cepTu(dUKAINK POIYKIIUN U YCITYyT».

C 1 urong 2003 rona BcTynui B ropuaudeckyro cuity 3akoH Poccuiickoit denepaunn «O TexHu4e-
CKOM pEryJIHpOBaHUN», KOTOPBIM MOITHOCTHIO 3aMeHUI 3aKoHbl «O crangaptuzamuu» 1 «O cepruduka-
U TPORYKIMH U yciyr». IMeHHO 3akoH «O TEeXHHUECKOM PETYIUPOBAHHMY OIpeeNsieT 00BEKTHl TeX-
HUYECKOTO PETYJIMPOBAHUS B HAILIEH CTpaHe, B TOM Uucie, 00BEKThI CepTH(UKALINY.

Cdepa npumenenns 3akoHa «O TeXHHYECKOM peryJIupoBaHUMN

Hacrosmmii @enepaibHblid 3aKOH PETYIMPYET OTHOILIEHUS], BO3HUKAIOIIIE TIPU:

1) pazpaboTke, IPUHATHH, TPUMEHEHUN U MCIIOJTHEHUN O0S3aTENbHBIX TPeOOBAHUN K MPOIYKIIHH,
mporLeccam MpOU3BOACTBA, IKCIUTyaTallH, XPAHEHHU S, IEPEBO3KH, pealu3allii U yTUIN3alUY;

2) pa3paboTke, MPUHATUH, TPUMEHEHUN W HUCIIOJHEHWU HA JOOPOBOJBHON OCHOBE TpeOOBaHUI K
MPOJYKIIMH, TpoIeccaM MPOU3BOJICTBA, SKCIUTyaTalluu, XPaHEHUs, MEPEBO3KH, pealu3aluil U yTUIH3a-
IIUH, BBIMOJIHEHUIO pabOT WM OKa3aHHUIO YCIIYT;

3) OolleHKE COOTBETCTBUS.

[Tpu 5TOM 3aKOH He pacHpocTpaHsieTcsl Ha TOCYIapCTBEHHbIE 00pa3oBaTelbHbIe CTaHAAPTHI, CTaH-
JIapThl 0 OyXrajaTepckoM Y4€Te, CTaHIapThl ayIUTOPCKON NEATEIbHOCTH, CTAaHAAPTHl SMHUCCHUU IIEHHBIX
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Oymar, a Takke Ha TpeOOBaHUS K (PYHKIIMOHUPOBAHMIO eIMHON ceTH cBs3M Poccuiickoit Penepauuu u
HCIIOJIB30BAHUIO €€ paJlO4YaCTOTHOTO AUAaNa30Ha.

O0BbeKTHI TEXHHYECKOI'0 PeryJ1upoOBaHus

3aKoH MpeaycMaTpuBaeT paszjieieHrne 00beKTOB TEXHUYECKOTO PEeryIMpOBaHuUs Ha JIB€ KaTErOpHH:

— 00BEKTHI 00s13aTEIBHBIX TOCYAAPCTBEHHBIX TPEOOBAHMIA,

— 00BEKTHI, TPEOOBAHMS K KOTOPHIM YCTaHABJIMBAIOT HA IOOPOBOJIBHOM OCHOBE.

O06s13aTenbHbIE TOCYAApCTBEHHbIE TPEOOBAHUS YCTaHABINBAIOTCS Ha CIEAYIONINE OOBEKTHI:

1) npoaykuuio;

2) mpoLecchl MPOU3BOICTBA MPOAYKIINH;

3) npaBuiIa 3KCIUTyaTallMK MPOIYKIUH;

4) mpaBua XpaHEeHUs MPOAYKIIUU;

5) npaBuiia NEPEBO3KHU MPOAYKIINH;

6) mpaBuiia peaar3au NPOAYKIUH;

7) npaBuiia yTUIN3ALUU IPOAYKLIUH.

Taxum 00pa3oM, 3aKOH peryiupyer NOpsAOK YCTaHOBJIEHUS 00s3aTeNIbHBIX TPEOOBAHUM, KaK K ca-
MO MPOAYKIMH, TaK M K IPOLECCaM, OXBAThIBAIOIIUM CTaJUU €€ )KU3HEHHOI'O LUKJIA OT U3TOTOBJICHMUS
10 YTUJIN3ALNH.

Kpome TOro, 3aKkoH peryinpyer OTHOIIEHHMsI, BOSHUKAIOIINE HA CTAIUM MPOEKTUPOBAHUSA NMPOIYK-
IMH. SIBHOTO yKa3aHMs Ha 3TO B 3aKOHE HET, OJTHAKO CKa3aHO, YTO «3aKOH PETyIHPYET OTHOIIECHMS, BO3-
HUKAIOIINE MPH pa3paboTke TpeOOBaHMA K MPOAYKIIUN», a TpeOOBaHUS K MPOIYKINHU, KaK MPaBUIIO, pa3-
pabaTbIBatOTCs Ha dTane e€ MPOeKTUPOBAHUS.

Obs3arenbHble TpeOOBAHUS K MPOAYKIIMH COAEPIKATCS B TEXHUYECKOM peryiamente. CoriacHo 3a-
KOHY, TEXHUYECKUE PETJIaMEeHThl TPUHUMAIOTCSI MexXAyHapOJHbIM JOrOoBOpoM P®D, denepanbHbIM 3aKo-
HOM, yKa3oM [Ipesunenrta wim [locranoBnenunem IIpaBurenscta Poccuiickoit @enepanuu.

3akoH pasrpannuuBaeT noHsTHS «l[Ipomykmusy, «Ilpomeccy, «Pabotay m «Ycmyra» mo xapakrepy
TpeOOBaHUH, KOTOPBIE MOTYT K HUM IPUMEHSTHCA.

CornacHo 3aKOHY, K MPOAYKIMU U CBS3aHHBIM C HEH MpolleccaM MOTYT NMPUMEHSTHCS Kak 00s3a-
TeNbHbIE, TaK U 100poBoJIbHBIE TpeOoBaHUsA. K BBIMOTHEHHIO PabOT W OKa3aHUIO YCIYr MOTYT MpHMe-
HATBHCS TOJIBKO TPeOOBAaHUS, UCTIOTHSIEMbIE JOOPOBOJILHO.

ITpu »TOM 3aKoH «O TEXHHYECKOM PETYJIMPOBAHUN» HE NAET ompejereHus NoHATusM «Pabora» u
«Ycnyray, cceutasich B 3ToM Ha ctaTbio Ne702 I'paxknanckoro Koaekca Poccuiickoit denepanmm.

B wactHOCTH, K paboTaM M yciiyraMm OTHOCAT: paOOTBl M YCIIYTH CBSI3U, MEJHUIIMHBI, BETEpUHAPHUH,
ayauTa, KOHCYJIbTallMOHHbIE, THPOPMAIIMOHHBIE, TYPUCTUYECKHE, 00yJaroIie U JpyTrue, He CBS3aHHBIE C
XPaHEHUEM, IIEPEBO3KOH, peanu3alueil WK yTWIM3alued MPOLYKLIUH.

3aKOH PacHpOCTPAHSIETCS TAKKE€ HAa OTHOLLUEHUS, CBA3AHHBIE TAKXKE C OLIEHKON COOTBETCTBHS MPO-
OYKLIUHU U JPYTUX 00BEKTOB 0053aTENIbHBIM WA JOOPOBOIBHBIM TPEOOBAHUSM.

O0bexThI cepTuPuKanM (MOATBEPKIAEHUS COOTBETCTBHS)

B cootBercTBUN ¢ DenepanbHBIM 3aKOHOM «O TEXHUYECKOM PETYIHMPOBAHUNY, K 00bEKTaM 100po-
BOJILHOTO TIOATBEPIKICHUSI COOTBETCTBUS (JIOOPOBOJLHOM CEPTH(UKAIIMK ) OTHOCSITCS:

1) npoxykums;

2) mpoluecchl MPOU3BOJCTBA, IKCIUIyaTallid, XPAHEHHUS, MEPEBO3KH, peau3allid U YTHIH3AIUU
IPOIYKLINH;

3) paboTa u yciyru;

4) vHble OOBEKTHI, B OTHOUICHUH KOTOPBIX CTaHAAPTaMHU, CUCTEMaMH JOOpPOBOJIBHON cepTH(HKa-
I[MU ¥ IOTOBOPAaMHU yCTaHABJIMBAIOTCS TPeOOBaHMUS.

OOBEKTOM 0053aTENTBHOTO MOATBEPKICHHUS COOTBETCTBUSI MOXKET OBITh TOJBKO MPOIYKIIHUS, BBIITYC-
KaeMas B oOparienue Ha Tepputopun Poccuiickoit denepanun.

Brimyckaemoii B oOpaleHue npoayKuuei siBIseTCsl TOTOBast MPOAYKIUS, peaqu3yemast e€ nu3roro-
BUTEJIEM, HAXOIAIMMCS Ha Tepputopun Poccuiickonn denepanyu, uianm BBo3UMas Ha tepputoputo dene-
panuu IpoayKIIHs, BBIITyCKaeMasi TaMOXKHE! JJ1si CBOOOJHOTO 0OpaIieHusl.

Takum 00pa3oM, M3rOTOBIEHHAs MPOAYKLMS, MpeIHA3HAYeHHas JUIsl UCIOJIb30BAaHHUS HA CaMOM
NPEINpPUATHH, HATIPUMEp, 3aI4aCTH, HE TOJICKUT 00513aTEIbHOMY ITOATBEP)KACHUIO COOTBETCTBHS, AaXKe
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€CJIM Ha He€ YTBEPXKJIEHbl TEXHHUECKHE periaMeHThl. Ho korjna KoMIwiekTyromue (3am4acTi) noCTaBs-
I0TCS TOKYIaTeN0 B KayecTBE T'OTOBOIO M3JAENUs, Takas MPOMYKIUS MOAJIEKHUT 00sS3aTeIbHOMY MOJ-
TBEPKIACHUIO COOTBETCTBHS.
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2. METOAMYECKHUE PEKOMEHJAIINUN (YKA3AHHUSA) K IPAKTUYECKUM 3AHS-
TUAM

IMorpemHocTH CpeacTB U3MeEpPEeHU
3amaua 1

Onpenenuth mpeaenbl HHCTPYMEHTAIBHBIX a0CONFOTHOM M OTHOCUTENIBHOW TOTPEIIHOCTEH H3Mepe-
Hus ToKa [ = 67 MA, eciu u3MepeHust NPOBOJMWINCH MarHU-TORJIEKTPUUECKUM MUJLTHAMIIEPMETPOM C HY-
JIEM B HayaJie IIKaJbl, kKjaccoM TouyHOCTH 1.0 u mpenenom uzmepenust A = 100 MA.

Pemenue

JIJ1s1 MarHUTOANIEKTPUYECKOTO MUJUTHAMIIEPMETPa KIJIaCC TOUHOCTH ONpPEeNsieTcs

3HAY€HHEM MaKCUMaJIbHOM MPUBEAEHHOMN MOrpemHocTy, T.€. ¥ = 1,0 %.

y=+-2 100%,

XN
TO Tpeesl UHCTPYMEHTAIbHOU a0COTIOTHOM MOTPEIIHOCTH
X
A=+L2N A,
100 %
MuiinmuaMnepMeTp UMEET PaBHOMEPHYIO MIKATy ¢ HyJEeM B Hayasie MIKaJibl, U To3ToMy XN= A = 100
MA:

0/ .
A:J_FI,O % - 100 MA

=+1,0(MA).
100 %
[Ipenen nHCTpYMEHTAIBHON OTHOCUTEIBLHON MOTPEIIHOCTH
1,0 MA
O0=——-100%~=+£1,5%.
67 MA
3agauya Ne 2

Onpenenuts npeaeasl HHCTPYMEHTAIBHBIX a0COMIOTHONW W OTHOCHTEIBHOM MOTpPEIIHOCTEeN H3Mepe-
Hus Hanpsbkenust U=8,6 B, eciin u3MepeHusi mpoOBOAMWIMCH MATHUTORJIEKTPUYECKUM BOJIBTMETPOM C HY-
JIEM B CEpeAMHE LIKaJbl, KJIACCOM TOYHOCTH 2,5 U Ipeaenamu usmepenus A =+ 25 B.

Pemenue
Kak u B mpeapiaymieii 3aaue, npenen abCoM0THON MOTPENTHOCTH HAXOAUTCS U3 (hOPMYJIBI:
A
y=+—-100%.
XN

BonbT™MeTp MeeT paBHOMEPHYIO LKAy ¢ HyJIeM B cepeAuHe mkaibl. [loatomy
Xn=|-25| + [25] = 50 (B),
A =%(2,5-50)/100 %=%1,25 (B).
Haiinem npeaen OTHOCUTENBHON MOTPEIIHOCTH U3MEPEHUS:
S = £(A/U)-100 %= +(1,25-100)/8,6 = £15 (%).

3amaua Ne 3

OueHUTh MHCTPYMEHTANbHBIE MOTPEUIHOCTH H3MEpPEHUs TOKa JBYMsI MarHU-TO3JIEKTPUUECKUMU
MUJUIMaMIepmerpamu ¢ kiaaccamu togHoctd 0,5 m 1.0 m ykaszarh, Kakoll M3 pe3yJabTaTOB MOIYYEH C
OOJBIIIEN TOYHOCTHIO, a TaKXke, MOTYT Jiu moka3anus I} = 19,0 MA u I, = 18,6 MA ucnpaBHBIX TPUOOPOB
OTIINYAThCA TaK, KaK 3aJJaHO B yCJIOBUM? MMIMaMIepMeTpbl MMEIOT HYJIM B Hadalle IIKaJbl U Ipefe-
Jel A=
=50MA u A, =20 MA.

Pemenue
WucTpymenTanbHble aOCOMOTHBIE MOTPEIIHOCTH MOXKHO HAWTH U3 (popmyir:
A; = 2(y1 XN1)/100 %= £(y; A1)/100 %= £(0,5-50)/100 = £0,25 (MA),
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Ay = H(y2 Xn2)/100 %= £(y2 A2)/100 %= £(1,0-20)/100 = £0,20 (MA).

s onmpenenenus, Kakoe U3 U3MEPEHUM MPOBEICHO C OOJbINEH TOYHOCTHIO, HEOOXOIUMO Ompeie-
JIUTh UHCTPYMCHTAJIbHBIC OTHOCUTCIIbHBIC MMOTPCITHOCTU:

O1 = x(A/1}) 100 % = £(0,25/19,0)-100 % =~ +1,3 %,
Oz = £(Ax/1;) 100 % = £(0,20/18,6)-100 % = +1,1 %.

BunHo, 9TO BTOpOE M3MEpPEHHE MPOBEIEHO C OOJBIIECH TOYHOCTHIO, TAK KaK TOYHOCTh OOpPaTHO MPO-
MOPLHOHAIbHA MOJIYJIF0O OTHOCUTEIHHON MOTPELTHOCTH.

B nauxynmem ciaydae (Korzaa nmorpemHocT: npubopoB OyIyT UMETh MPOTUBOMOIOXKHbBIE 3HAKU) MO-
TyJIb Pa3HUIBI MEXIY pe3ylbratamu u3Mmepenuid |A| = |1 - I;| He gomkeH mpeBBIIaTh CyMMY MOJYJICH
aOCOJIIOTHBIX TIOTPEITHOCTEH, T.€.

Al < [A1] +[Agf .
[Tonyuaem
Al =0,4 (MA) <|A| + |Az] = 0,45 (MA).
Taxum 00pa3oM, pU UCIPABHBIX MIJUTMAMIIEPMETPAX MOKHO MOTYYUTh yKa3zaHHbIe 3HaueHus I u .

3amaua Ne 4
OnpenenuTh HHCTPYMEHTAIBHYIO a0COIOTHYIO MOTPEIIHOCTh U3MEPEHHs compoTuieHus Ry = 200
KOM Cc mOMOIIbI0 KOMOMHUPOBAHHOTO MpUOOpa, ecau OH uMmeeT kiacc TouHoctu 4,0, anuHy paboueit
gacTu mKkainsl L = 80 MM, otmeTke 200 kOM cooTBeTCTBYeT JutiHA Kbl | = 40 MM.
Pemenue
B xoMOuHHpOBaHHOM MPUOOpPE UCTIONB3YETCS MAarHUTOAIEKTPUUECKUN OMMETp, IPUUEM LIKajda Ipu-
O0opa TpH W3MEpPEHUU COMPOTUBICHHUI HepaBHOMEpHas. MHCTpyMeHTallbHAs OTHOCHTENbHAsI MOTpell-

HOCTb HU3MEPCHHA COIIPOTHUBIICHUIA 8RX C IIOMOIIBIO TaKUX OMMETPOB BBIYHCIACTCA YEPE3 UX KIIACC

TOYHOCTH 110 popMyIie
S, =*(y-L/1).
T.C.

S =%(4,0-80/40)=1+8,0 (%)

C npyroii CTOpOHBI
dp, =*(AR /Ry)-100%,

rae ARX - UIHCTpYMEHTAaJIbHAsI a0COIOTHAS OTPEIIHOCTh U3MEPEHUS COITPOTUBIICHHUSL.

Torna
AR, =*(g, -Ry)/100=1%(8,0-200)/100 =+16 (xOm).

3amaua Ne 5

OnpenenuTh OTHOCUTEIBLHYIO U a0COTIOTHYIO MTOTPEITHOCTH BOCIIPOU3BEICHUS CONPOTHRIICHNH R =
0,52 Om; R, = 120,00 Om; R3 = 18412,00 OM ¢ moMotibio 006pa3iioBOro Mara3uHa CONpOTUBICHHMA, €CIH
ero xiacc rounoctu 0,05/4 10'6, MarasuH COAEpKUT 7 nekaa u uena muaame aexaast 0,01 Om.

Pemenune

CHavaJia onpe/Ie)IiM HanOoJIbIlee 3HaYeHHUE BOCTIPOM3BOAMMON JaHHBIM MarasuHOM COTPOTHBIICHUN
BEJIMYMHBI:

Rc=910"+910°+910°+910'+910°+9 107" +9 1072 (Om);
Ry = 99999,99 (Om) ~ 10° (Om).

JI711 HOpMHUPOBAHUS TPEIETIOB MOTPEIIHOCTA Mara3uHOB MEP OJHOUICHHBIC (OPMYJIBI HE TIPUMEHSI-
I0TCS, TIOCKOJIBKY OHHM HE OTPaKaroT BCET/Ia MMEIOIICH MECTO 3aBUCUMOCTH aOCOJIFOTHOH MM OTHOCH-
TEJIBHOM TMOTPEIIHOCTH MEPbl OT HOMHHAJIBHOTO 3HAYEHHUSI BOCIPOU3BOIAMMON BEJMYMHBI. [ HUX wC-
MOJIB3YIOTCS BYXWICHHBIE (DOPMYIIBI:

JU1s1 aDCOTIOTHOM NOTPEITHOCTHU

A =*(a+b-X),
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JUIA OTHOCHTCHBHOﬁ HOl"peH_IHOCTI/II
0 =4%[c +d-(X/X[|-1)].
B namem ciyyae 3a/1aHbl BeTUYHHEI € U d:
¢ =0,05 %; d=4-10"°%.
Haiinem oTHOCUTEIBHBIE TOIPEIIHOCTH BOCIIPOU3BEAEHUS cOpoTrBiIeHU Ry, Ry, Rj:
Or, ==[0,05+4-107° (]10° /0,52 — 1)] = 0,3 (%),

OR, ==%[0,05+4-107 (10° /120| - 1)] ~ 0,53 (%),
Ory =+[0,05+4-107° (107 /18412| - 1)] ~ 0,050 (%).

N3BecTHO, 4TO CBSI3h MEXY a, b, ¢, d - crnexyrormas:
d=a/Ry, ¢ =b+d.
s yno6ctBa BbIpa3uM ¢ U d B OTHOCUTEIBHBIX €TMHUIAX:
c=510", d=410"
Torna
a=d|[RJ=4-10"10"=0,004 (Om);
b=c-d=510"-410"~510"
Teneps MOXHO OMpENETUTh a0CONIOTHBIE TTOTPENTHOCTH BOCIPOU3BEIEHUST CONPOTHBICHUN R|, Ry,

AR, =%(0,004+5 107 - 0,52) ~ £0,0043 (Om),
AR, =#+(0,004+5 107 - 120) ~ 0,0064 (Om),
Ag; =+(0,004+5 107" - 18412) ~ +9,2 (Om).

O0paboTKa pe3yJbTaTOB U3MEPEHHH ¢ OJHOKPATHBIMHU HAOJIIOIEHUSIMHU
3apaua Ne 2
Pe3onancHas yacTtoTa K0yie0aTeIbHOTO KOHTYpa onpeensiach MyTeM OJHOKPATHOTO U3MEPEHUsI H-
nykruBHocty L = 0,346 MI'H u emkoctu C = 6,5 H® BXOAAMNX B HETO KAaTyIIKU MHAYKTUBHOCTH M KOH-
nencaropa ¢ nocneayommm BerarcnenneM 1o popmyne f =1/(2m-+/L - C). Ha ocHoBanuu npensiny-
IUX M3MEPEHU YacTOThl aHAJOTMYHBIX KOHTYpoB wu3BecTHa oueHka CKO wu3mepeHHMs YacTOTHI
Gf =0,14 8Ad, IpaHUIIBI HEMCKIIOYEHHBIX OCTATKOB CHCTEMATHYECKOM MOTPEIIHOCTH U3MEPEHHs HH-

JYKTUBHOCTHU ACL = 0,11 M u emrxoctn A, ¢ = 0,11 H®. Onpesennts 10BEPUTEIbHBIC TPAHUIIBI 10~

TPEIIHOCTH KOCBEHHOT'O M3MEPEHUS YaCTOTHI C IOBEPUTEIBHON BepOsATHOCThIO P = 0,95.
Pemenue
1 PaccuntsiBaeTcs 3HaueHUE pe3yabTaTa KOCBEHHOIO U3MEPEHUS YaCTOTHI:

f=1/2n-vJL-C=1/(2-3,14-1/0,346-6,5)=106,2 (xT'w).

2 PaccumnTreIBaroTcs OLCHKH YaCTHBIX CHCTECMATHUYCCKUX HOFpCHJHOCTefI KOCBCHHOI'O UBMEPECHUA NH-
AYKTUBHOCTU

E, =(3f/0L)- Ay, ==A; /(4n-NC-L')=
=—0,01-107 /(4 3,14J 6,5-107-0,041-10" ) = —1,54 («Tw);

CMKOCTH
Eo=(af/oN)- A =—Ag /(4n-NC*-L)=
=—0,01-1077 /(4-3,14- J 274,625-107%7 .0,346-107° ) =—0,28 (xI'n).
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3 HaxonsTcst 1oBEpUTEIbHBIE IPAHULbI HEUCKIIIOUEHHON CUCTEMATUYECKOM IOTPEIIHOCTH PE3yJIbTa-
Ta u3MepeHus. [10CKkoIbKy faHHbIE O BUIE PACIPENEICHNs HEUCKIIIOUEHHBIX CUCTEMAaTHYECKUX MTOTPELL-
HOCTEHN OTCYTCTBYIOT, TO X pacIpeieieHue IPUHUMAETCS 32 paBHOMepHoe. Torna

2
Ac=k- |STEZ =11J(154)% +(0.28) =172 (xIw)
=1
TaK KakK Mpu JOBEPUTENIbHON BeposiTHOCTH P, = 0,95 k=1,1,
AL=E, +E_,=154+0,28=1,82 (xI'n).

4 3a OLEHKY I'DaHUL] HEUCKIYCHHBIX CUCTEMATHYECKHUX MOTPEIIHOCTEN IPUHUMAETCS MEHBILEE U3

Ac u Ag:
Ac=1,72 k1.
5 OueHuBaroTcs JOBEPUTENIBHBIE TPAHUILIBI CITy4aliHOM MOIPEIIHOCTH U3MEPEHHUS

A=t-67=2-0,14=0,28 (xI'm),

TaK Kak Ui OTHOKpATHBIX u3Mepenuit u P, = 0,95 koappunment CTprofeHTa t IPUHUMAIOT PAaBHBIM 2.
6 O1eHUBaIOTCS TOBEPUTENBHBIE TPAHULIBI CyMMapHOH MOTPEIIHOCTH pe3yIbTaTa U3MEPEHUs

Ag =A% + A% =/(1,72)2 +(0,28)2 =1,74 (xTw).

7 Pe3ynabpTatr U3MEpPEHMS 3alIMCHIBACTCS B CIEIYIONIEM BU/IE:
f=(106,2%1,8) (xI'n), P=0,95.

O0paboTka pe3ysbTaTOB MHOTOKPATHBIX HAOJII0IEeHUI NIPH NPSMbIX U3MEPEHHUSIX

OO0111e MOOXKEHHS AITOPUTMA 00Pa0OTKU PE3YIIHTATOB MHOTOKPATHBIX HAOMIOACHUHN TIPH MPSMBIX H3-
MEpEHUSX

1 Ilpu cratucTuueckoi oOpabOTKe TPYIIIBI PE3YIbTATOB HAOIIOIEHUN CIIETYET BBITOJTHUTH CIETYIO-
LI1€ ONEPALNHN:

- HCKJTIOUUTH U3BECTHBIE CUCTEMATHUECKHE MOTPEIIHOCTH U3 PE3yJIbTaTOB HAOIIOCHHUIA;

- BBIUMCIIHUTH CpeHee apuPMETHUECKOE UCTIPABICHHBIX PE3yIbTATOB HAOMIOIEHUH, TPUHUMAEMOE 32
pe3ynbTaT U3MEpEeHHUs;

- BBIYMCIIUTD OLIEHKY CPETHETO KBAIPATUUECKOT0 OTKJIOHEHHUS PE3yJIbTaTa U3MEPEHNUS;

- IPOBEPUTH TMIOTE3Y O TOM, UTO Pe3yJbTaThl H3MEPEHUN MPUHAJIEkKAT K HOPMAIBHOMY paciipe/ie-
JIEHUIO;

- BBIUMCIUTH JOBEPHUTEIbHBIE TPAHUIIBI CIIYYalHOW MOTPEIIHOCTH (CIIYYaifHOM COCTAaBIISIONICH ITO-
I'PELIHOCTH) pe3yJIbTaTa U3MEPEHMUS];

- BBIYMCIUTh TPaHUIBl HEHCKIIOUEHHOM CHCTEMAaTHYeCKOM MOrpenIHOCTH (HEMCKIIOYEHHBIX OCTaT-
KOB CUCTEMAaTHUYECKOM MOIPEIHOCTH) pe3yJIbTaTa U3MEPEHMUS;

- BBIYHMCIIUTH JJOBEPUTENIbHBIE IPAHULIBI CYMMapHOI MOTPEUTHOCTH Pe3yIbTaTa U3MEPEHUSI.

2 IIpoBepKy THIIOTE3BI O TOM, YTO PE3Yy/IbTaThl HAOIIOIEHUH PUHAIIeKAT HOPMAJILHOMY pacrpese-
JIEHUIO, CJIEyeT IPOBOJAUTH C ypOoBHEM 3HAYMMOCTH  OT 10 mo 2 %. KoHkpeTHbIe 3HaueHus ypoBHEHN
3HAYUMOCTHU JOJKHBI OBITh YKa3aHbl B KOHKPETHON METOMKE BHITIOTHEHUS U3MEPEHUH.

3 Jlns onpeneneHus: TOBEPUTEIbHBIX T'PAHUI] MOTPEIIHOCTH Pe3yabTaTa U3MEPEHUs JOBEPUTEIbHYIO
BEpOATHOCTH P mpuHuMarot paBHoii 0,95. B Tex cimyuasix, korga U3MEpeHUs HEb3s IOBTOPUTH, U APYTUX
0COOBIX ClTydasx, pe3yJabTaThl KOTOPHIX UMEIOT Ba)KHOE 3HAUEHUE, TONYCKAaeTCs YKa3bIBaTh ITPaHUIIbI IS
JOBEpUTENIbHOM BeposiTHOcTH P, = 0,99.

3apaua Ne 1
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OO0paborats psig pe3yabTaToB HaOmoaeHUN X; (Tabmuma 1), momydeHHBIH M0 pe3yiabTaTaM MHOTO-
KpPaTHBIX MPSMBIX U3MEPEHNUN CONPOTUBIIEHUS, U OLIEHUTh CIyYalHYIO MOTPEIIHOCTh U3MEPEHUs, CUATAS
pe3yJIbTaThl UCIPABICHHBIMU U PaBHOTOYHBIMU. J[OBEpUTEIBHYIO BEpPOATHOCTh NpuHATH P, = 0,95. Pe-
3yJbTaT U3MEPEHUS MPECTABUTH 1O 0HON U3 Gopm, npexycmoTrpennbix ['OCT 8.207-76.

Tabauua 1

i 1 2 3 4 5 6 7 8 9
Xi | 32,700 | 32,744 | 32,786 | 32,578 | 32,848 | 32,593 32,588 | 32,519 | 32,603
[Tponomkenne Tabmuisr 1

i 10 11 12 13 14 15 16 17 18
X; | 32,627 | 32,635 32,970 | 32,754 | 32,702 | 32.879 | 32.799 | 32.775 | 32.690
Oxonyanue Tadoaurs! 1

i 19 20 21 22 23 24 25
X; 32,671 32,645 32,701 32,688 32,676 32,685 32,826

Pemenue

1 Tak kak B yCIIOBMM 3aJjaud yKa3aHO, YTO PE3yJIbTaThl U3MEPEHHUS SIBISIOTCA UCIPABICHHBIMHU U
PaBHOTOYHBIMH, TO IPOU3BOANTH UCKIIIOUEHUE CHCTEMATHYECKHIX MOTPEIIHOCTEH HET HEOOXOAMMOCTH.

2 BeraucnsieM cpeaHee apupMeTHIECKOE pe3yIbTaTOB HAOMIOACHUH

_ 1 &
X:_HZ‘Xi

1=

3nauenne X MPUHAMAETCA 32 PE3yIbTAT H3MEPEHHS.
3 OmnpenensiemM cirydaiiHbIe OTKJIIOHEHUS Vi pE3yIbTaTOB OTIEIbHBIX HAOIIOAEHUH TT0 opMyIie

1 25
22X

32,707 xOm.

Vi = Xi — X .
Pe3ynbTaThl NPOMEXYTOYHBIX PACUETOB 3aHOCUM B TaOIUILy 2.
Tabnuya 2
i 1 2 3 4 5
Vi - 0,007 0,037 0,079 -0,129 0,133
V4 0,049-107 1,369-107 6,241-107 16,641-107 17,689-107
IIpooonosicenue madbauyvt 2
i 6 7 8 9 10
Vi ~0,114 ~0,119 -0,188 ~0,104 - 0,080
V4 12,996-10° 14,161-107 35,344-107 10,816-107 6,4-107
[Tponomkenue TabauIbI 2
i 11 12 13 14 15
Vi - 0,072 0,263 0,047 — 0,005 0,172
V4 5,184-107 69,169-10 2,209-107 0,025-107 29,584-107
[Tponomxenne TabIUIIbI 2
i 16 17 18 19 20
V; 0,092 0,068 -0,017 ~0,036 - 0,062
V5 8,464-107 4,624-107 0,289-10 1,296:10 3,844-107
[Tponomkenue TabauIbI 2
i 21 22 23 24 25
Vi — 0,006 ~ 0,019 - 0,031 - 0,022 0,119
V4 0,036-107 0,361-107 0,961-107 0,484-107 14,161-10°
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n
[TpaBUILHOCTH BHIUKMCIICHHH X W V; ompenessieM 1o (Gopmyiie E V; = 0. Ecu E V; #0, TO
=1 i=1
HUMEIOT MECTO OIIMOKU B BBIUMCICHUSIX.

4 BeraucinsieM OLIEHKY CPETHETO KBaJPaTHYECKOTO OTKIOHEHHS PE3YJIbTaTOB HaOmroaeHni O y

6, = Zv =0,105 xOm.
n-1
1=1

5 C nmoMoIp0 KpuTepusi rpyOobIX MOTPENTHOCTEH (KPUTEPU «TPEX CUTM») TIPOBEPsEM HAIHYHUE TPY-
OBbIX OTPEUTHOCTEH.

B coorBercTBuE ¢ 3THM KputepueM, ecin | V; |[> 3Gy, To Takoe HaGIIONCHHE COIEPXKHUT TPYOyrO
MOTPeNTHOCTh. B citydae oOHapykeHHs1 Tpy0oil MOTpenrHOCTH B 1-M HaOMIOACHUU HEOOXOIUMO ITO Ha-
OJI0ZICHNE UCKITIOUUTD U3 Pe3yabTaTOB HAOMIOACHUN U MOBTOPUTH BBIYMCICHUS 110 MIL. 1-5 /Ui MeHbIIe-
ro 4ucia n.

B pemaewmoii 3agase 364 =3-0,105=0,315 xOm u, kax BugHO U3 TaGnuus! 2, rpyOble mOrpeL-
HOCTH OTCYTCTBYIOT.

6 OnpezensieM OLEHKY CPEIHEero KBaJpaTHYECKOro OTKIOHEHHS! pe3yibTaTta U3MepeHus Gy M3 BbI-
pakeHus

n A
N G 0,105
O- = = — 0,021 KOM.
X n(n 1) Z N25

7 BbiBuraem rumnote3y O MPHUHAJICKHOCTH Pe3yIbTaTOB HAOIIONEHUI HOpPMaIbHOMY pacipeserie-
HUIO U IIPOBEPSIEM DTy THIIOTE3Y.

a) IIpu uucne pe3ynbpraToB HaOMOAEHUH n > 50 11 MPOBEPKH MPUHAIIECKHOCTH UX K HOPMAIBHOMY
pacnpenenennto B coorBercTBuM ¢ ['OCT 11.006-74 npennourtu-

TEJIbHBIM SBJIAETCS OJVH U3 KPUTEPUEB x2 [Tupcona nnu 0)2 Museca-CmupHoOBa.

[Ipu yucne pesynbraToB HaOmoaeHHH 50>n>15 11 MPOBEPKH NMPUHAIEKHOCTH UX K HOPMAIBHOMY
pacnpeeNIeHHIO MPENOYTUTEIbHBIM SIBIISIETCS COCTABHOW KPUTEPUH, TPUBEAEHHBIN B [9].

[Ipu yucne pe3ynbraToB HaOMOAeHUNH N<15 MPUHAIUIEKHOCTh UX K HOPMAIBHOMY PacIpeaesieHUI0
He npoBepsAroT. IIpu 3TOM HaxoXkIeHUE NOBEPUTEIbHBIX TPAHUIl CIIy4allHON MOTPEIIHOCTH pe3yJibTaTa
W3MEpPEHHS M0 METOJIMKE, TPEAYCMOTPEHHOM [ 1], BOBMOXKHO B TOM ciydae, €Clii 3apaHee M3BECTHO, YTO
pe3yabTaThl HAOMIONEHUIN NMpPUHAANIEKAT HOPMATLHOMY pacupezeneHuo. Eciau ycinoBue mpuHaaIeKHO-
CTH PE3Y/IbTAaTOB HAOIIOACHUN HOPMAlIbHOMY PACHpPEIENICHUIO HE BBINOJHSAETCSA, METOJbl BBIUMCIIEHUS
JOBEPUTENBbHBIX TPAaHUI] CIy4ailHONH MOTPEUIHOCTH JOJDKHBI OBITh yKa3aHbl B METOJIUKE BBITIOJTHEHUS
KOHKPETHBIX U3MEPEHUI.

B pemraemoii 3agaue n = 25. [osTOMy NpHUHAANIEKHOCTD PE3yIbTaTOB HAOMIOJCHUN K HOPMAIbHOMY
pacHpeeNIeHUIO TPOBEPSIEM 10 COCTABHOMY KPUTEPHIO.

0) Kpurepuii 1. Beruucnsem cMEIEHHYIO OIIEHKY CPEIHEro KBaJpaTHYECKOro OTKJIOHEHHS 1Mo (op-
MyJIe

2 20,1029 KOm.

Brrunciisiem napamerp
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n
SV

d=1=L_—=0,789 -

1’1'(5X

Pe3ynbrarsl HAOIIOACHHUI MOKHO CUUTATh paclpeieIeHHBIMA HOPMAJIbHO, €CITU

dl—ql/Z <deq1/2,

rae dl _ h M d q, /2 - XBAaHTHIH PaclpeieNeHns, 0Ny acMEIe 13 Tabmuus 3 mo n, qi/2 u (1 -
1

q,/
q1/2), mpuueM q; - 3apaHee BEIOPAHHBIN YPOBEHb 3HAUMMOCTH KPUTEPHSL.
Bribupaem ypoBeHb 3HAaUYUMOCTH ( paBHBIM 5 %. M3 Tabmumpl 3 Haxoaum dq /o= =0,868,
1

d1 —q /2= 0,704. CpaBHuBasi OJy4€HHOE 3HAUCHHUE d ¢ stumu BCIIMYMHAMM, ACIAEeM BBIBOJ O TOM,
1
9TO TI0 KpUTEpHIo 1 pe3yabTaThl HAOIIOEHUH pacpeelIeHbl 0 HOPMAIBHOMY 3aKOHY.
Kputepuit 2. DTOT KpuTEepuid UCIOIB3YETCS JOMOJHUTENBHO ISl POBEPKH «KOHIIOBY» pacmpeelie-
HUM.
['mnoTre3a 0 HOPMATBHOCTH IO KPUTEPHIO 2 HE OTBEpraeTcs, eciu He Oojiee m pa3HOCTed Vi mpe-
B30I 3HaueHue Zp, 5 + O < » T/Ie BepHast KBAHTH/Ib PACIPE/IeNICHHs] HOPMUPOBAHHO# ¢dbynakuu Jlarma-

ca OTBe4YaeT BeposiTHOCTH P/2.
Tabnuma 3 - Craructuka d

n q1/2 - 100% (1-q1/2) - 100%
1% 5% 95 % 99 %
16 0,9137 0,8884 0,7236 0,6829
21 0,9001 0,8768 0,7304 0,6950
26 0,8901 0,8686 0,7360 0,7040
31 0,8826 0,8625 0,7404 0,7110
36 0,8769 0,8578 0,7440 0,7167
41 0,8722 0,8540 0,7470 0,7216
46 0,8682 0,8508 0,7496 0,7256
51 0,8648 0,8481 0,7518 0,7291
Tabnuna 4 - 3uauenus P qist Berauciienust Zpy,.
qz - 100%

i n 1% 2% 5%

10 1 0,98 0,98 0,96
11-14 1 0,99 0,98 0,97
15-20 1 0,99 0,99 0,98
21-22 2 0,98 0,97 0,96

23 2 0,98 0,98 0,96
24 -27 2 0,98 0,98 0,97
28 -32 2 0,99 0,98 0,97
33-35 2 0,99 0,98 0,98
36 -49 2 0,99 0,99 0,98

3nauenus P onpenensiorces u3 TabaUIG 4 110 BEIOPAaHHOMY YPOBHIO 3HAYUMOCTH (p M YHCITY PE3YJib-
TaTOB HAOIIONEHNN, a 3HAUEHUS Zp)» - U3 TAOJIHIIEI 5.

Jlnsa pemaemoii 3agaun BbIOWpaeM ypoBEHb 3HAUUMOCTH (2 = 5% u a1 n = 25 u3 Tabnuisl 4 Haxo-
auMm P = 0,97 u m = 2. Torga, obpaimasce k Tadmuuiie 5, Haxoaum Zp, = 2,17. Otcrona
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Zp )y -G = 0,229 kOM.

CornacHo kputeputo 2 He 6ojee AByX (m = 2) pa3HocTel Vi MoryT npes3oiitu 3HadeHue 0,229 kOm.

[To naHHbBIM, IPUBEIEHHBIM B TaOuule 2, BUAUM, YTO TOJBKO V|, IPEBBIIAET KPUTHUECKOE 3HaYe-
Hue. Cie10BaTeNbHO, KPUTEPUM 2 BBITTOIHAETCS.

Takum 06pa3om, ¢ ypoBHEM 3HAaUYUMOCTH q < (;+ (2 = 0,1 rumoTe3a 0 HOpMaILHOCTH MOJTYYESHHBIX
JAHHBIX COIJIaCyeTCs ¢ JaHHBIMU HAOIIOIEHUH.

Tabmuma 5 - 3Hauenus HopmupoBaHHOU GyHkiMu Jlamnaca ¢(z).

Z 0 1 2 3 4 5 6 7 8 9

0,0 | 0,000 | 00399 | 00798 | 01197 | 01595 | 01994 | 02392 | 02790 | 03188 | 03586

0,1 | 03983 | 04380 | 04776 | 05172 | 05567 | 05962 | 06356 | 06749 | 07142 | 07535

0,2 | 07926 | 08317 | 08706 | 09095 | 09483 | 09871 | 10257 | 10642 | 11026 | 11409

0,3 | 11791 | 12172 | 12552 | 12930 | 13307 | 13683 | 14058 | 14431 14803 | 15173

0,4 | 15542 | 15910 | 16276 | 16640 | 17003 | 17364 | 17724 | 18082 | 18439 | 18793

0,5 | 19146 | 19497 | 19847 | 20194 | 20540 | 20884 | 21226 | 21566 | 21904 | 22240

0,6 | 22575 | 22907 | 23237 | 23565 | 23891 | 24215 | 24537 | 24857 | 25175 | 25490

0,7 | 25804 | 26115 | 26424 | 26730 | 27035 | 27337 | 27637 | 27935 | 28230 | 28524

0,8 | 28814 | 29103 | 29389 | 29673 | 29955 | 30234 | 30511 | 30785 | 31057 | 31327

0,9 | 31594 | 31859 | 32121 | 32381 | 32639 | 32894 | 33147 | 33398 | 33646 | 33891

1,0 | 34134 | 34375 | 34614 | 34850 | 35083 | 35314 | 35543 | 35769 | 35993 | 36214

1,1 | 36433 | 36650 | 36864 | 37076 | 37286 | 37493 | 37698 | 37900 | 38100 | 38298

1,2 | 38493 | 38686 | 38877 | 39065 | 39251 | 39435 | 39617 | 39796 | 39973 | 40147

1,3 | 40320 | 40490 | 40658 | 40824 | 40988 | 41149 | 41309 | 41466 | 41621 | 41774

1,4 | 41924 | 42073 | 42220 | 42364 | 42507 | 42647 | 42768 | 42922 | 43056 | 43189

1,5 | 43319 | 43448 | 43574 | 43699 | 43822 | 43943 | 44062 | 44179 | 44259 | 44408

1,6 | 44520 | 44630 | 44738 | 44845 | 44950 | 45053 | 45154 | 45254 | 45352 | 45449

1,7 | 45543 | 45637 | 45728 | 45818 | 45907 | 45994 | 46080 | 46164 | 46246 | 46327

1,8 | 46407 | 46485 | 46562 | 46638 | 46712 | 46784 | 46856 | 46926 | 46995 | 47062

1,9 | 47128 | 47193 | 47257 | 47320 | 47381 | 47441 | 47500 | 47558 | 47615 | 47670

2,0 | 47725 | 47778 | 47831 | 47882 | 47932 | 47982 | 48030 | 48077 | 48124 | 48169

2.1 | 48214 | 48256 | 48300 | 48341 | 48382 | 48422 | 48461 | 48500 | 48537 | 48574

2,2 | 48610 | 48645 | 48679 | 48713 | 48745 | 48778 | 48809 | 48840 | 48870 | 48899

2,3 | 48928 | 48956 | 48983 | 49010 | 49036 | 49061 | 49086 | 49111 | 49134 | 49158

2,4 | 49180 | 49202 | 49224 | 49245 | 49226 | 49286 | 49305 | 49324 | 49343 | 49361

2,5 | 49379 | 49396 | 49413 | 49430 | 49446 | 49461 | 49477 | 49492 | 49506 | 49520

2,6 | 49534 | 49547 | 49560 | 49573 | 49585 | 49598 | 49609 | 49621 | 49632 | 49643

2,77 | 49653 | 49664 | 49674 | 49683 | 49693 | 49702 | 49711 | 49720 | 49728 | 49736

2,8 | 49744 | 49752 | 49760 | 49767 | 49774 | 49781 | 49788 | 49795 | 49801 | 49807

2,9 | 49813 | 49819 | 49825 | 49831 | 49836 | 49841 | 49846 | 49851 | 49856 | 49861

[Ipumeuanue - 3nauenuss O (z) npu z = 3.0 - 4.5 cnegyrouue:
3.07......0.49865  3.4......0.49966 3.8......0.49993
3.1....... 0.49903 3.5.....0.39977 3.9.....3.49995
3.2.......0.49931 3.6......0.49984 4.0......0.499968
33...... 0.49952  3.7.....0.49989 4.5......0.499999

8 Ilo 3amanHO# HOBEpUTETHLHON BeposiTHOCTH P, m uncny creneneid cBo0oapl (n—1) pacnpeneneHus
Crprozenra onpeaenuM ko3 uiment t u3 Tadausl 6.
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Hnst nameit 3agauu (P = 0,95 u n-1 = 24) 3nauenue t = 2,064.
PaccunThiBaeM JOBEpUTENIbHBIC TPAHUIIBI CITYYaHOM TOTPENTHOCTH PE3YNIbTaTa U3MEPEHUS

o

A=t-G= = 2,064-0,021 = 0,043 kOM.

X

Tabnmuua 6 - 3HaueHne kodpduuueHTa t A caydaifHON BETMUYMHBI X, UMEIOILIEH pacrpeneneHne
Creronernra ¢ n—1 cremneHsamMu cBOOOIBI

n-1 P, = 0,95 P, = 0,99 n-1 P, = 0,95 P, = 0,99
3 3,182 5,841 16 2,120 2,921
4 2,776 4,604 18 2,110 2,878
5 2,571 4,032 20 2,086 2,845
6 2,447 3,707 22 2,074 2,819
7 2,365 3,499 24 2,064 2,797
8 2,306 3,355 26 2,056 2,779
10 2,228 3,169 28 2,048 2,763
12 2,179 3,055 30 2,043 2,750
14 2,145 2,977 © 1,960 2,576

9 3anuceiBaeM pe3ysbTaT U3MEPEHHUS.
[Ipy cuMMeTpUYHON TOBEPUTENBHON ITOIPEIIHOCTH PE3yIbTaThl U3MEPEHUN IIPEACTABIISIOT B BUJIE

X +A, P,

[0}
[Tpu sToM 3Hauamux uudp B A 10JKHO OBITH HE OOJiee IBYX , @ YUCIOBOE 3HAUYE€HUE pe3yabTaTa U3-
o]

MEpEeHHUsI TOJIKHO OKaHYMBAThCS IU(POIA TOTO ke pa3psAa, UTO U 3HAYECHHUE MOTPEIIHOCTH A.
Pe3ynbrar uamMepeHus 3auchiBaeM B CIIEIYIOIIEM BH/IE:
R =(32,707 £ 0,044) xOwm; P,=0,95.
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3. METOAUYECKUE PEKOMEHJIALIUN (YKA3AHUS) K TABOPATOPHbBIM 3AHS-
TUAM

JlabopaTtopnast pabota Nel
N3MEPEHUE ®U3NYECKNX BEJIMYMH

Ilens pabompl: 03HAKOMUTHCSI C METOJIUKONW 00paOOTKHU Pe3yabTaTOB MPSIMbBIX U KOCBEHHBIX M3Me-
peHnii U3NYECKUX BEITMYNH; U3MEPUTH IIJIOTHOCTH TBEPJIOTO Tea.

1. Teopernyeckas 4acTb

1.1. N3mepenus. Buasl usmMepeHui

Ponb u3mepeHuil B HayKe U TEXHHKE YPE3BBIYAIIHO BEIHKA, MOCKOJIbKY U3MEPEHHs SBISIOTCS OC-
HOBHBIM CTIIOCOOOM TMOTYYESHHs KOJTHUECTBEHHOW MHPOpMAIIMU 00 OKPYKAIOIIEM HAaC MUPE U MPOTEKaro-
mux B HeM mnponeccax. J.M.MenneneeB nucan: «Hayka HaunHaeTcsi ¢ Te€X MOp, KaK HAYMHAIOT U3Me-
PATH.

[Tox u3smepenneM GhU3MIECKON BETMYHHBI TOHUMAETCS CPaBHEHUE C OJHOTHITHOW BETMYHHOM, MTPH-
HATOM 3a €IUHUIly U3MEpPEHHUs (3TaJoH). MI3MepeHne npoBeAEeHO, €CIIM YCTAaHOBIIEHO, CKOJIBKO pa3 3Ta-
JIOHHAsI BETMYMHA YKJIAJIbIBACTCS B U3MEPSIEMOIA.

Jlro60e u3mepeHue BKIIOYaeT B ce0st Hadaodenue u omcuem. Haonrooenuem HazpiBaeTcss (HUKCHU-
poBaHue (akTa HACTYIUICHUSI KAaKOTO-TM00 COOBITHUS, HAIPUMEP — CYILIECTBOBAHUS IEKTPUUYECKOTO TOKA
B Lenu. Omcuem 3aKII0YACTCS B CYUTHIBAHUH pe3ybTaTa U3MEPEHUs Mo 1IKaie rnpubopa (ciaenyer mom-
HUTB, YTO OTCUET BCETa MPOU3BOIUTCS MO OIKaleMy K MOKa3aHUIO MPUOOpa JEIEHUIO LIKAJIbI).

Pa3znnuaroT 1Ba BUJa U3MEpPEHUN: npamble u Koceéennvle. B iepBoM ciayuae (IpsiMble U3MEPEHMS)
¢bu3nueckas BeJIUYMHA CPABHUBAETCS C 3TAJOHOM IMOCPEICTBOM COOTBETCTBYIOLIETO H3MEPHUTEIHLHOTO
npubopa. B kauecTBe mpuMepa MOXKHO MPUBECTU U3MEPEHUE UTMHBI TUHEUKOH, IPOMEKYTKA BPEMEHH —
CEKYHJIOMEPOM, CHUJIbI TOKa — amnepMeTpoM. Bo BTopoM ciydae (KOCBEHHbIE M3MEpPEHUs) HCKOMOE 3Ha-
YeHHWE HAXOIWTCS HE IyTeM H3MEHEHHs, HO B pe3yJbTaTe BBIYMCICHHS O (GOopMyIe, BhIpa)xaromei
(GYHKIIMOHATIBHYIO 3aBUCUMOCTh MHTEPECYIOIEH HAC BETUYMHBI OT APYTUX BETUYMH, 3HAUEHUS KOTOPHIX
HAXOJATCS MyTEM NPSAMBIX U3MepeHuil. [IpuMepoM KOCBEHHBIX M3MEPEHUH MOXKET ObITh BBIYMCIICHUE
ANEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHUKA 110 U3MEPEHHBIM 3HAYEHUSIM CHJIbI TOKA U HaIPsHKEHUS Ha
€ro KOHIIaX, IMJIOTHOCTH Teja MO0 W3MEPEHHBIM 3HAYCHHMSM €ro Macchl u oObema. PaBeHCTBO BuIa

A= f(ay,a,,..a,), 0€ a,, a,, ...a, - ITO BEINYNHbI, YUCICHHbIC 3HAYECHHUS KOTOPBIX HAXOAATCS IyTEM

m
NPSIMBIX U3MEPEHMI, HAa3bIBACTCS ypasnenuem usmepenusn puzndeckoil Bennuunsl A . Heodxoaumo ot-
METUTh, YTO YUCIICHHBIC 3HAYEHUS! HEKOTOPHIX BETMYMH MOXKHO HAXOAWUTH KaK MPSIMBIMH, TaK U KOCBEH-
HBIMU U3MepeHusAMH. HanpuMep, ynnoMsiHyTO€ BBILIE DJIEKTPUYECKOE CONPOTUBIIEHUE IIPOBOJHUKA MOXK-
HO BBIYHCIHTH 110 3aKOHY OMa (KOCBEeHHOE M3MEPEHHUE), HO MOKHO M3MEPUTH C TOMOIIBIO CHENHAIEHOTO
npubopa — oMMeTpa.

1.2. ITorpemnocTu n3mepeHui

OmnBIT OKa3bIBACT, YTO M3-3a BIMSHUS PAa3HOOOPA3HBIX (DaKTOPOB B CEPUH M3MEPEHHI OTPEICIICH-
HOW (pU3UUECKOM BEJIMYMHBI OJTYYal0TCs, BOOOIIE TOBOPsI, pa3luyHble 3HaueHus. MiHaue roBops, u3me-
perre (GU3MUECKOW BETMYMHBI BCETIa COIPSDKEHO C IMOTPEITHOCTSMH, TIOATOMY PEe3yJIbTaT eIUHHYHOTO
M3MEPEHUs Hellb3s MPUHUMATh B KAUeCTBE €€ UCTUHHOTO 3HAYCHHUS.

Abconomnoil nozpewtnocmosio 1-oro u3MepeHust GU3NIYEeCKOil BEIMYMHBI X Ha3bIBAeTCs Pa3HOCTh
Ax; =x, —X,, Tle X,- pe3yJabTaT i-0ro U3MEpPEHHUs, X,- HauboJjee JOCTOBEPHOE (HaWIy4llee) 3HaueHHeE.

Cormacao 'OCT 8.207-76, 3a X¢ npuHUMAaETCs cpeaHee apudmeTHdeckoe 3HaUYCHUE BCEX MPOBEACHHBIX
U3MEpeHUl. OmHocumenbHoul noZpewtnocmplo (MOYHOCMbI0) 1 -0TO U3MEPEHUS HA3bIBAETCS OTHOIIIE-
HUE
[Ax
&, . .
OTHOcHTeNbHAS TOTPEIIHOCT YaCTO BBHIPAYKAETCS B MPOIECHTAX:
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A
g =—-100%.
Xo

ITo xapakTepy NpoOsSBICHUS NP BHIIOJHEHUN CEPUN U3MEPEHUI a0COIIOTHBIE IOTPEIIHOCTH JeTST-
csl Ha 2pyoduble, cucmemamuyecKkue u ciayyaiinple. I'pyObie TOrpeIIHOCTH (IPOMaxH) OOBIYHO CBS3aHbI C
HEHUCIIPAaBHOCTHIO M3MEPUTENFHON amnmaparypbl, ¢ OIIMOKOW oreparopa NMpU CUMUTHIBAHUU TOKAa3aHUH
npuOoOpoB, MO0 ¢ pe3KUM M3MEHEHHEM YCIIOBUN 3KCIepUMEHTa, HalpuMep — CKAUKOM HampsyKEHUs B
ceTu. Pe3ynbpTaThl U3MEpEHMIA, COOTBETCTBYIOIINE pOMaxaM, Heo0XoaumMo oTOpackiBaTth. CuctemMarnyie-
CKMMH Ha3bIBAIOTCS MOTPENIHOCTH, KOTOPbIE MPU MHOTOKPATHBIX U3MEPEHUSIX OCTAIOTCS HEU3MEHHBIMU
100 M3MEHSIOTCS 0 OIPENIeTIEHHOMY 3aKOHY; OHM BKJIIOYAIOT MemoouuecKue i uHCmpyMeHmanbHole
MOTPEIIHOCTH.

MeTtoanyeckre MOrpeuIHOCTH OOYCIOBIEHBI HEIOCTaTKaMHU IPUMEHSIEMOro crocoda M3MepeHuil,
HECOBEPIICHCTBOM TEOPHH PacCMaTpUBaeMOro (U3MUECKOTO SBJICHUS, HETOUHOCTHIO pacueTHOI (popmy-
JIbl, MCIIOJIB3YEMON JIsl BBIYUCIICHUS U3MEPSIEMON BEIMUYUHBI U T.11. HanpuMep, pu B3BELIMBAaHUU Teja
Ha aHAJTUTHYECKUX (0C000 TOYHBIX) Becax OyaeT MomylieHa METOANYeCcKasi OTPEIIHOCTh, €CITM HE Y4H-
THIBaTh PA3JIMUME aPXUMEAOBBIX CHJI, JEHCTBYIOIUX CO CTOPOHBI BO3/1yXa Ha B3BELIMBAEMOE TEJIO U pas-
HoBechl. [IOHATHO, 4TO MOJOOHOTO po/a MOTPEIIHOCTH MOXHO YMEHBIIUTh MyT€M COBEPIIECHCTBOBAHUS
METOAMKH u3MepeHnid. MHcTpyMeHTanbHble (TPUOOPHBIE) MOTPEUTHOCTH BBI3BIBAIOTCS HECOBEPIICHCTBOM
KOHCTPYKLHHU U HETOYHOCTHIO U3TOTOBJIEHUS U3MEPUTENILHOTO MpuOopa, HanpuMep — HeOOBIIINM pa3iiu-
YheM JJIMHBI TUIeY PBIYaKHBIX BECOB, HECOBMAJEHHE B CTPEJIOYHOM MPUOOpE HEHTpa IIKajJbl C OCBIO
BpallleHUs CTPENKU, U T.I. BennunHa MHCTpYMEHTANIbHON MOTPEUTHOCTH YCTaHABIMBACTCS MPEANPHUSTH-
€M-U3TOTOBHUTEIEM M3MEPUTENHHOrO MPHOOpa 1 yKa3bIBaeTCs B €ro TeXHUYeckoM nacnopte. [Ipu orcyr-
CTBUU CBEACHHUI 00 MHCTPYMEHTAIbHON MOTPEIIHOCTH OHA MPUHUMAETCS PaBHOW IMOJIOBUHE II€HbI Hau-
MEHBILIETO JICJCHHUS Kbl TPHOOpa. Y MeHbIIeHHEe MHCTPYMEHTAIBHBIX NOTPEIIHOCTEH JOCTUTaeTCs Mmy-
TEeM MpUMeHEeHus: 0oJiee COBEPIIEHHBIX U TOUYHBIX U3MEPUTEIBHBIX CPEACTB, OJHAKO MOJTHOCTHIO X YCT-
PaHUTbh HEBO3MOXHO.

CnyyailHBIMU Ha3BIBAIOTCS MOTPEIIHOCTH, a0COIIOTHAS BEIMYMHA M 3HAK KOTOPBIX XaOTHYHO (He-
MPECKa3yeM0) U3MEHSIOTCS TP MHOTOKPATHBIX U3MEPEHUSX OJHOW M TOW ke (PU3NYECKON BETUYNHBI.
CrnyyaiiHble MOTPEUTHOCTH BBI3BIBAIOTCS Pa3HOOOpa3HbIMHU (pakTOpamu, He MoagarouIMMucs yuery. Ha-
IIpUMEp, Ha MOKa3aHMs aHAIUTUYECKUX PbIYaXXHBIX BECOB MOTYT BIMSThH NBUIMHKH, OCEAAIOIINE B pas-
JUYHBIX KOJMYECTBAX Ha B3BEIIMBAEMOE TEJIO U Pa3HOBECHl, KOHBEKTHUBHBIE NMOTOKH BO31yXa, JEUCT-
BYIOILIME Ha YaIlIKH BECOB, U JAPYrHe NPUUMHBL. [10JHOCTHIO M30aBUTHCS OT CIIy4aifHBIX MOTPEIIHOCTEH
HEBO3MOXKHO, OJJHAKO UX MOKHO YMEHBIIUThH MyTEM MHOTOKPATHOTO MOBTOPEHUS U3MepeHus (IpH STOM
IIPOUCXOJUT YAaCTHUYHAsl KOMIIEHCALMs CIy4YailHbIX OTKJIOHEHUH PE3yJIbTaTOB M3MEPEHUI B CTOPOHY 3a-
HUDKEHUS U 3aBbllIeHus ). OKOHYATEIbHBIA Pe3yabTaT U3MEPEHUN HEOOXOAUMO IPEICTAaBUTh B BUE

A=(A)*Ad, £=..%.
3aech <A> - HauOoJee MOCTOBEpHOE (Hamiydliee) 3HaueHue, AA - MOJoKUTeNbHAs BEIHUMHA, Ha-

3pIBaeMasi CpeHel aOCONIOTHOM TOTPENTHOCThIO, £ - OTHOCHUTENIbHAS MOTPEUTHOCTh CEPUM U3MEPECHHI.
CrnenyeT OTMETUTh, YTO OIIEHKA BEIHYUH <A>, AA m & pernamMeHTHpOBaHa rOCYJAapPCTBEHHBIM CTaH-

naptoM (I'OCT 8.207-76 «IIpsiMple u3MepeHus: ¢ MHOTOKPATHBIMH HaOMIOACHUSIMU. MeTo bl 00paboTKH
pe3yabTaToB HAOMOACHU»). [l uX BBIYMCIIEHHH NCTIOIB3YIOTCS COOTBETCTBYIOLINE (DOPMYIIBI TEOPUU
MOTPENTHOCTEH, KOTOpasi B CBOKO Oo4Yepe/ib 0a3upyeTcsl Ha TEOPUH BEPOSTHOCTEH M MAaTEeMaTHYECKOHW CTa-
TUCTHKE. HOCKOHBKy 9THU JUCHUIINIMHBI U3YYAKOTCA CTYACHTAMU JIMIIb B YCTBECPTOM CEMCECTPEC, IJIA OLICH-
KH TIOTPEITHOCTEH TPHU BHIMOJIHEHUH JTaHHOW Ja00opaTOpHOI pabOThl HCIIONB3YETCs HECKOJBKO YIPO-
IIICHHAS] METO/IUKA.

1.3. OrneHka norpemHocTed n3MepeHui

[Tpu 0OpaboTKe pe3yabTaTOB HPAMBIX U3MEPECHHI BBITOIHSIIOTCS CICTYIOITUE TCHCTBUSI.

1. Pe3ynbrarhl n M3MepeHUii 3aTUCHIBAIOTCS B TAOHUITY.

2. Brruncnsiercs cpennee apupMeTHieckoe 3HaU€HHE Pe3yNIbTaTOB /1 MPOBEACHHBIX U3MEpe-

HUHI
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1 n
(=135

KOTOPOC HNPUHUMACTCA 3a HAUJTYYIICC 3HAYCHUC.

3. Breraucnstorest abCOOTHBIEC MMOTPEITHOCTH KaXKI0TO U3MEPEHUS:
Ax, =x, —<x>.
4, Breruucnsiercs crangapTHast (CpeHEKBaApaTUIHAs ) TIOTPEITHOCTD:
1 n 5
o= Fan)
n(n—1)3

HaiinenHoe 3HaueHHe O CPaBHUBAETCS C MHCTPYMEHTAIbHOW MOrpemHocThio npudopa (A). Eciu
o <A, TO B KayecTBe cpelHell aOCONIOTHON MOTPEUIHOCTH 7 U3MEPEeHUH NMPUHUMAETCS MHCTPYMEH-
TaJbHas MOrpemHoCcTh: Ax =A. Ecim ke o > A, 10 Ax=0.

5. BrrunciisieTcss OTHOCUTENbHAS TOTPEMIHOCTh CEPUU U3MEPEHHUIA:
Ax
E=7.
(%)
6. OKoHYaTeNbHBIN PE3YIbTAT U3MEPECHUS 3aITUCHIBAECTCS B BUJIE

x=<x>iAx, c=..%.
OO6paboTka pe3ynbTaToB KOC8EHHBIX U3MEPEHHH (PU3MUecKOW BEIMYMHBI X TPOBOAMTCS Clie-

TYIOIIIM 00pa3oM.
1. JUid KaK0¥ U3 BEIIMYMH a,,d,,...d,, , BXOIAIINUX B YPABHCHUE U3MEPEHUS

x=f(a,,a,,..a,), IpOBOAUTCS 00pabOTKa B COOTBETCTBUM C NEPEUUCICHHbIMU Bbimle m.1...4
(uHaye roBopsl, U KaXXJ0H U3 BEJIIMYUH 4,,d,,...d, HAXOIATCS HaWIydlllhe 3Ha4eHHs U cpelHue adco-

JIIOTHBIE TOTPEIIHOCTH).
2. Brruucrnsercst Hanmnydiiee 3HaYeHUE U3MEPSIEMON BETUYMHBI X :

()= 1{(a){a:)-{a,))
(3mech <a1>,<a2 ><am> - HaWIy4llIMe 3Ha4eHUs BeIMYMH d,,d,,...d,, ).

3. BreruucnsieTcs oTHOCHTEBbHAS MMOTPEITHOCTh CEPUH U3MEPEHUH 110 popMyIie
2

m

0
£= Z a—lnf(al,az,...am)

i=1 i

0 .
31ech CUMBOJIMYECKAs 3allCh —— O003HAYAeT YacmHyl0 POU3BOJHYIO IO NEPEMEHHOH a; Tpo-

Jorapu(pMUPOBAHHOTO YpaBHEHHs U3MEPEHHUs (IPUMEPHl BBIYMCICHHS YaCTHBIX MPOU3BOJHBIX paccMmar-
pHUBAIOTCA B OTYETE MO JiabopaTopHO paboTe «l3mepeHre MIOTHOCTH MPSMOYTOJIbHOTO Mapaiesenu-
neiay, BKIIoUeHHOro B «lIpuinokenue» B kauecTBe oOpasua). YucieHHoe 3HaYeHHe YaCTHOM MPOU3BOJI-

HOH T10 MEPEMEHHON @, BBIYMCISETCS Ul HAWIYYIIMX 3HAYeHUH BXOIAIIMX B HEE MEPEMEHHBIX U yM-
HOXAeTCsS Ha CPETHIOI0 a0CONIIOTHYIO MOTpenrHocTh Ag,. Bce moakopeHHOe BBIpaXEHHE MPECTaBISIET

co00i1 cyMMy KBaIpaTOB TaKHX MPOU3BEICHUHN, HAWEHHBIX JJIs1 BCEX M TMEPEMECHHBIX.

4. Brruucnsercs cpennsis abCOMOTHAS MOTPEIIHOCTh BETUYNHBL X
Ax=¢- <x> .

5. OKoHYaTeNbHBIN pe3yabTaT U3MEPEHNUS 3aIMCHIBACTCS B BUJIE
x:<x>iAx, e=.%.

2. JKCIMepuMeHTAIbHAA YaCTh

2.1. Onwucanue 1abopaTOpHON YCTAaHOBKU
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IImoTHOCTH TBCPAOTO TCJIa HAXOAUTCA MYTEM KOCBCHHOI'O U3MCPCHUS, T.C. YHUCIICHHBIC 3HAYCHUA
€ro Macchbl M 00beMa MOJICTABIAIOTCS B (hopmyiry
m
pP=—
=

3necs m - Macca Tena (Ipefmnonaraercs u3BecTHol), V = f(a,,a,,...a, ) - o0beM Tena kKak QyHK-

LM €r0 /M JUHEWHBIX Pa3MEPOB.

2.2. [Topsiiok BBITOTHEHUST PAOOTHI

1. W3yuuTe npaBuiia NpuOIMKEHHBIX BHIYHUCICHUI.

2. N3yuute oTuer mo nmabopaTopHoit pabore «l3MepeHne MIOTHOCTH MPSIMOYTOJIHHOTO T1a-
pajienenumnena.

3. N3yunte METOAUKY U3MEPEHUS TUHEUHBIX PA3MEPOB TeJa MITAHTCHIUPKYIIEM.

4, ChemaiiTe 3cKU3 Tela, MPEII0KEHHOTO MperoaaBareneM, ¢ 0003HaYeHHEM BCeX BEIIMYUH,
MOJIEKAITUX U3MEPEHUIO.

5. CocraBbTe TaONIUIly PEe3yIbTaTOB U3MEPEHUH.

6. [IpoBenuTe HEOOXOAUMBIE U3MEPEHUS HE MEHEE TPEX pa3 U pPe3ysIbTaThl IOMECTUTE B Tal-
uLy.

7. BrumuTe B Tabnuily maccy Tena (cpaBo4HbIe JaHHbIE y npernoaasarens). Cnenys npaBu-

JaM, U3NIOKEHHBIM B 1. 1.3, HaliuTe HawTydlee 3Ha4YeHUE TUIOTHOCTH, CPEIHIOI aOCOMOTHYIO H OTHO-
CUTENBHYIO OTPEMIHOCTH, U IPEACTABBTE PE3YAbTAT U3MEPEHUI B BUIE

x=(<x>iAx)~103 KF/M3, &=...%.

IpaBuia BeIYMCJIeHUA TPH 00padoOTKe Pe3yJibTATOB U3MEPEeHn I

Kak yxe oTmedanoch, Tr00ble I3MEPEHHSI HEN30€KHO COMPSIKEHBI C PA3TUYHOTO POJAa MOTPEIIHO-
ctsamu. [ToHATHO, YTO KOJMHMYECTBO HUP B YMCIE, BHIPAXKAIOLIEM YHCICHHOE 3HAaYeHHE M3MepseMoil Be-
JIMYMHBI, BO MHOT'OM OIPEJEIeTCs] TOYHOCTBIO UCTIOIBb3YEMOT0o prudopa.

3nauawumu 1MppaMu YUCIa Ha3bIBAIOTCA BCE OTJIMYHBIE OT HYJS LUU(PHI U HYIH, paCHOIOKEH-
HBIE MEXIY dTUMH IIdpamMu U B KoHIle yncia. Hanpumep, uncna 0,072 u §,4 UMEIOT 10 1B 3HAYAIUE
uudpsel, yucno 6,40 — tpu 3Havamme UGpel. [Ipy CYNTHIBAHWN TOKA3aHUM W3MEPUTEILHOTO Tpubopa
nudpa yuciaa SBISCTCS 6€PHOI, €CIIU TOJOBHHA IIHBI pa3psiia, B KOTOPOM OHA HAXOAUTCS, HE MEHbILIE
WHCTPYMEHTAJIBLHON MOrpemHocTd. Hampumep, nmpu U3MEPEHHH JJIMHBI IIKOJBHOW JTMHEUKON MOJy4YeH
pesyabTar 23,1 oM. I[locnenuss uudpa BepHa, TOCKOIBKY OHA HAaXOAUTCS B paspsiie MHJUIUMETPOB (I10-
JIOBHHA LEHBI ATOTO pa3psana cocrtasiger 0,5 MM, UTO He MEHbIlIE HHCTPYMEHTAJIbHOW MOTPEIIHOCTH JIU-
HEWKH).

Ecnu npubnuxeHHOe 3HaYEHHE BEIMYUHBI COACPKUT HEAOCTOBEpPHBIE LIU(PBI, €T0 OKpy2aaiom,
COXpaHss TOJBKO BepHbIe HU(DPHI U 0TOpackiBas ocTayibHbIe. [Ipr 3TOM pyKOBOACTBYIOTCS CIEAYIOIIUMHU
MpaBUJIaMHU.

1. Ecnu nepBast orOpaceiBaemast nudpa 6ombine 4, TO mocieaHss coxpaHsemas nudpa yse-
JIM4YMBaeTCA Ha enuHUy. Hanpumep, okpyrisist uucio 27,3763 10 coThIX, ciaeayeT 3anucats 27,38.

2. Ecnu nepBast orOpaceiBaeMasi nudpa paBHa 4 uiam MeHble 4, TO MOCIEIHSS COXpaHsie-
Mas nudpa He usmensercs. Hanpumep, okpyrisst uncino 13847 o coten, 3anuckiBatot 138 10%.

3. Ecnu orOpacsiBaemMast yacTh 4Kcia COCTOMT U3 OJHOM HU(PHI 5, TO YUCIIO OKPYTIISIOT TaK,
4TOOBl TMOCHENHsA coxpaHseMas nudpa Obuta yeTHoW. Hampumep, mpu OKpyrJIeHUH [0 AECSTHIX
23,65=23,6, Ho 17,75=17,8.

[IpousBons pa3nuyHble MaTeMaTHUYeCKHe AeHCTBUS HaJl MPUOIMKEHHBIMU YUCIIaMHU, PYKOBOJCTBY-
I0TCA CIIEYIOIIUMHU ITPaBUIIAMH.

1. [Ipu crnokeHUW M BBHIYUTAHUU B PE3YJIbTATE OCTABJSIOT CTOJNBKO JECATHYHBIX 3HAKOB,
CKOJIBKO UX COJEP>KUTCS B UUCIIE C HAUMEHBIIUM KOJMYECTBOM JIECSITHYHBIX 3HAKOB.
2. [Ipu yMHOXEHUH U JAEEHUH B Pe3yJbTaTe OCTABISAIOT CTOJIBKO 3HAYALIUX (P, CKOIBKO

X UMECT YHUCJIO C HAMMCHBIINM KOJIMYCCTBOM 3HadYallux LII/I(i)p HcknroueHue U3 3TOTo IpaBHJia JOITyC-
KacTCsad B TEX ClIy4dasax, Korja OAWH U3 COMHOKHUTEIIEHl HauMHAETCS C CAWHUIBI, @ COMHOXHUTEIIb, COACP-
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KAl HauMeHblIee KOJMYECTBO 3HAYANIMX LU, - ¢ KaKOH-HUOYIh WHOU mudpsl. B 3THX ciyydasx B
pe3yibTaTe COXpaHIIOT Ha OAHY IUppy OobIIIE.

3. [Tpu Bo3BeZIeHNH B CTENEHb (IIENMYI0 WIH IPOOHYIO) B pe3yJIbTaTe OCTABISAIOT CTOJIBKO 3HA-
Yalmx UQp, CKOJIBKO UX B OCHOBAaHUU CTETICHHU.
4. [Tpu BbIUKCIIEHUN JIOTapU(MOB B MAHTUCCE OCTABIISIOT CTOJIBKO 3HAYALIUX IIU(P, CKOIBKO

ux B jorapupmupyeMom uucie. [lpyu BeIUNCICHUN TPUTOHOMETPUUYECKUX (DYHKIUN B pe3ylbTaTe OCTaB-
JSIOT JBE 3Haualue u@pbl, €Cau apryMeHT 3a/laH ¢ TOYHOCTBIO JI0 rpagyca. AHaJOTHYHBIM 00pa3oM
MOCTYMNAIOT MPU OTHICKAHUH YHUCIIAa TIO €ro Jiorapudmy 1100 aprymeHTa TPUrOHOMETPUUECKON (yHKIHH
10 €€ 3HAYCHMUIO.

5. [Ipu BeIUMCICHUN aOCONIOTHOW TMOTPENTHOCTH OKPYTJICHHE MPOM3BOIUTCS BCETNA C U3-
ObimKoMm, T.€. IOCIEHS coXpaHseMas nudpa ecezoa yBennuuBaeTcsa Ha equHuiy. [Ipu atom, ecnu nep-
Bas 3Hayvamas nudpa 1, mpH 3aMUCU NOTPEIIHOCTH OCTABIISIOT ABE IU(PHI, B IPOTUBHOM Cllydyae — OJIHY
uudpy.

6. B okoHuaTenbHOM pe3ynibTare U3MEPEHHS CIIeyeT OCTABIATh MOCIEqHEN Py B TOM kKe
paspsjie, B KOTOPOM HaxOIUTCS TIOCTEIHSS COXpaHeHHas udpa cpeaHeit abCOMOTHOM MOTPEITHOCTH.

OTuer no JaboparopHoii padore

«3MepeHne TIOTHOCTH NPSIMOYTOJILHOTO MapalieIenuIe1a

Boinonnunu: Msanos I1.C, Iletpos U.C. Cunopos I1.1.
Ilenv pabomot: 03HAKOMUTHCS C METOAMKON 00paOOTKHU Pe3yabTaTOB MPSMBIX U
KOCBCHHBIX I/IBMepeHI/Iﬁ (bl/ISI/I‘IeCKI/IX BCJIMYUH; UBMCPUTH INIOTHOCTb TBEPAOTO TCJIA.

[TpuGops! ¥ NPUHAIEKHOCTH: IITAHT€HIUPKYIIb, BECHI JAOOpATOPHBIE.
OCcKu3 Tena:

YpaBHEeHUE U3MEPECHUS:
m
p=—, (1)
abc
rjae p- IWOTHOCTh, M - Macca, a,b,c - NTMHEHbIe pa3Mephl Tela.

Pe3ynbTarsl H3MEpEHHUI:

Ne aMM | bMM | c,MM | m,T
H3M.

1 389 | 294 | 17,5 | 1603

2 39,0 | 30,1 17,4 | 160,3

3 39,1 29,9 | 17,5 | 160,3

Brrunciienre HaunyqImmnx 3Ha4€HUN JIMHEHHBIX pa3MepOB:

(a)= %(3 89+39,0+39,1)=39,0mwm, (b)= %(29,4 +30,1+29,9)=29.8mm,

c =l 17,5+17,4+17,5)=17,5 mm.
()= )
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Brruncnenue abCOMIOTHBIX MOTPEIIHOCTEH:
Aa, =aq, —<a> =38,9-39,0 =-0,1 MM, aHanoruuHo HaxoauMm Aa, =0, Aa, =0,1mm;
Ab, =b, — <b> =29,4-29,8=-0,4 MM, aHaOrM4HO HaxoguM Ab, = 0,3MmM, Ab; =0,1 MM;
Ac, =, —<c> =17,5-17,5=0, ananoruuno HaxoguM Ac, =—0,1 MM, Ac; =0.
Brrurcnenue cpeHeit abCOMOTHOM MOTPEITHOCTH IMHEHHBIX Pa3MEpOB:
o,= \/ ﬁ (0,12 +0+0,1° ) =0,057 0,06 MM; TOCKONIBKY O, OOJIBIIE HWHCTPYMEHTAIBHOM IO-

rpemHocTy mrtanreHuupkys (0,05 mm), Aa = 0,06 mm;

o, = \/ ! (0,42 +0,3%+0,1° ) = 0,208 ~ 0,2 MM; HOCKONEKY &, > A, Ab=0,2 MMm;

3(3-1)

o, = \/3(31 1)(0 +0,1° + O) =0,0408 = 0,04 MM; TOCKONIBKY &, <A, Ac=0,05MM.

VY4uTeIBas, 4TO Macca Tela MPeaIoaracTcs N3BECTHOM, cuuTaem, 4yto o, = Am =0.

Brrunc-

JICHUC HaI/mquero 3HAUYCHUJ IIJIOTHOCTH TECJIa.
. 1603-107

£ 739.0-29817.5-10°

ﬂJ’IH BBIYHUCJICHUA OTHOCHTGHBHOﬁ norpemHocm IIJIOTHOCTHU H606XO,I[I/IMO HaﬁTH YaCTHBIC HpOI/IS-

BOJHBIE TI0 MEPEMEHHBIM m,a,b,c ypaBHeHus uzMepenus (1), mponorapuMUpoOBaHHOTO IO HATYpailb-

=7,88-10° kr/v’.

HOMY OCHOBaHHUIO:
Inp=Inm—(Ina+Inb+Inc).
YacTHble TPOU3BOIHBIE HAXOATCA 110 TEM K€ MpaBHIaM, KOTOPbIE HCIIONB3YIOTCS Tpu auddepeH-
UPOBaHUM (PYHKIIUI OTHOW mepeMeHHoN. Hanmpumep, BHIUMCIISAS YaCTHYIO POU3BOJHYIO In p 1O mepe-

MEHHOH a , OCTAJIBHBIC ICPEMECHHBIC IT0JIaracM KOHCTaHTaMU U HaXOJUM:

Olnp 1

oa __;'

AHaJIOTUYHO HMEEM:

Olnp 1 0JOlnp 1 JOlnp 1
om m’ b b d ¢

B cooTBercTBUY € 3THM NOTYYHM (HOPMYITY Uil BBIYUCIECHHUS] OTHOCUTEIHHOM MOTPEIIHOCTH:

V) )] ()

B PE3YIbTATC MOACTAHOBKH YHCJIICHHBIX 3HAUCHUI MMeeM (C YUYCTOM IIpaBHII HpI/I6J'II/I)K€HHBIX BbI-

YUCJICHU ):
2 2 2 2
o 0 N 0,06 N 0,2 N 0,05 — 0,007,
160,3 39,0 29,8 17,5

yTto cocrasiseT 0,7%.

Brruncnsiem cpeqHior aOCOMOTHYIO MOTPEITHOCTD:
Ap={p)e=178810"-0,07=0,06-10° kr/n’ .

Takum oOpazom,
p=(7,8840,06)-10°kr/m’, £=0,7%.
Bb1600: n3yunnu MEeTOIUKY 00pabOTKU pe3ylbTaTOB MPSMBIX U KOCBEHHBIX U3MEPEHU, H3Mepu-
JIM TUTOTHOCTH TBEPOTO TEJIa, UMEIONIETo (POPMY NMPSIMOYTOJIFHOTO MapajuIeNennIe/1a.
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JlaGoparopHasi padora Ne 2
HccnenoBanue pacrpeesieHus: pe3yabTaToB GU3NYECKUX U3MEPEHUH.

[{enb paGoThI: onpeaeneHNe CTATUCTUYECKUX XapaKTEPUCTHK paclpeiesieHusl pe3yslbTaToB U3Me-
PEHUIA, TOCTPOCHUE TUCTOTPAMM U TMOTY4YEeHHE MPUOIMKEHHOT0 B2 QYHKIIMU PACHIPEeTICHHS.

ObopynoBanue: creHn «IPPEKTUBHOCT W KA4€CTBO OCBEIICHHS», MyJbcMeTp-tokemerp TKA-
I[TKM monens 08.

BBenenue

1. ITonsATHE O PYHKIUAX pacHpeeNeH s CTy4aiHOW BETMYMHBI

Baxnast poib B yCTaHOBJIEHUH (PU3UYECKUX 3aKOHOMEPHOCTEH MPUHAAJIEKUT IKCIIEPUMEHTY, B KO-
TOPOM HCCJIE0BATENb MOTy4aeT nHpopManuoo. ITa HHGOpMAIUs MOXKET ObITh KaueCTBEHHOM, HAlpH-
Mep, 4ero-To cTayio 0oJblile, yeM ObUIO, WM KOJIMYECTBEHHOM, KOTJja OMUCAaHUE COOBITUN MPOUCXOIUT C
YKa3aHHEM YHUCIIOBBIX 3HAYCHUH (PU3NIECKUX BeTUYHH. YHCIOBOE 3HAYCHHE MOTYYaeT UCCIIeI0BATEINb 10
mkane npuoopa. O4eBUAHO, YTO OTCUET MO MIKaJIe pudopa (pe3yabTaT U3MEPEHHI ) 1 3HaueHue (hru3ude-
CKOTO IapameTpa, KOTOPBIM U3MepseTCs, - HE OAHO U TO ke. PU3ndecKue napaMeTpsl SIBISIFOTCS BIIOJIHE
oTpeieIeHHbIMU, HECTy4YalHbIMU (TOJIIIKMHA TUIACTUHBI, Pa3HOCTh JaBJIEHU, Macca npeaMeTa u T.1.). B
nporecce U3MEPEeHU 13-3a BIMAHUS PA3TUYHBIX (PAKTOPOB (KojeOaHHe MOYBHI, Mepernaasl TeMIeparyp,
M3MEHEHHE TOJIOKEHUS SKCIIEPUMEHTATOpa OTHOCUTENbHO IIKajbl Mpubopa MpU MOBTOPEHUHU OMBITA U
T.J1.) pe3yAbTaThl U3MEPEHUHN — CIy4yalHbIC BEIUYHUHBI.

CnyyaliHOW Ha3bIBAIOT TAKyI0 BEJIWYUHY, 3HAYEHHE KOTOPON M3MEHSIETCS ITPU MOBTOPEHUH OIBITOB
HEKOTOPBIM 3apaHee He MpelcKa3yeMbIM oOpa3oM. [l ciaydailHOW BETUYHMHBI HENb3sl 3apaHee CKa3aTh,
KaKO€ KOHKPETHOE 3HAaY€HHE OHA MPUMET B ONPENEICHHBIX YCIOBHUAX, @ MOKHO TOJIBKO YKa3aTh 3aKOH €€
pacnpeneneHus.

3aKOH pacnpeeraeHusl CYNTAETCS 3aJaHHbBIM, €CIIN:

¢ YKa3aHO MHOKECTBO BO3MOYKHBIX 3HAYECHUH CIIy4aiiHOW BEJIMYMHBI;

e yKa3aH CIoco0 KOJIMYECTBEHHOTO OINpeAeTICHUS BEPOSTHOCTHU MONaIaHus CITy4aifHON BEJTMYHMHBI B
00y 00J1aCTh MHOYKECTBA BO3MOXKHBIX 3HAYCHHM.

BeposiTHOCTh IOTIa1alms B 3aJaHHYIO 00J1aCTh MOXKET OBITH OMpeieieHa CICTYIOITUM 00pa3oM:

m

P, :}rlfri N

; (D

rae N, — KOIM4eCTBO U3MEPEHUIl CiTydaifHOW BENMYMHBI, OKa3aBIIEics B 3ajaHHON obmactu; N —
o0111ee YrciIio U3MEPEeHUM.

AHaIUTHYECKUM BBIpO)KEHUEM 3aKOHOB pacripesieneHus ciydaifHOU BEJINYH-

HBI X SIBJISIOTCS (DYHKITMU pacupeniesieHus BEpOSITHOCTEN — nHTerpaibHas F (x) u nuddepernuansaas f(x)

WNHuTterpanbHas GyHKIMS CITydaifHON BETMYUHBI X; 00J1a1aeT CISAYIOMNUMH CBOMCTBAMMU:

1y sl F() =F (=) =0; ) Al F(0 =F(<)=L
3) F(x)> 0 nyist Bcex x; 4) F(xy ) > F(xy ), ecu x2 > X .

Ecmn dynkmus F (x) muddepennupyemast uisi BCEX 3HAYCHUH CIy4allHOW BEIMYWHBI, TO 3aKOH
pacmpeseneHus BEpOsSTHOCTEH MOXET OBITh BBIpaXKEH ¢ moMmolibio nuddepeHmanbaoil GpyHkuu pac-
MpeIeTICHUs] BEPOSITHOCTEH.

dF (x)

f(x) =

dx (2)

Taxkum 00pazom, 3HaYeHHE PYHKIUU f(X) MPUOIMKEHHO PaBHO OTHOIICHHIO BEPOSITHOCTH IOMAja-

HUS CITyYailHOW BeNWYWHBI B HHTEpBaI( X, x+Ax ) K AMHE AXITOTO MHTEpBaia, Koraa Ax — OECKOHEUHO
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Masiasi BennuuHa. [loaromy muddepeHnmanbayo (QyHKIUIO HA3bIBAIOT Takxke (YHKUUEH naomHocmu
pacnpeodenenusn geposmuocmeii (WM KOPOUe — yHKYUell ni10OMHOCMU 6EPOAMHOCIU).
@DyHKIMS MIIOTHOCTH BEPOSITHOCTHU 00JIaaeT CIEAYIOIUMHU CBOHCTBAMHU:

1) )2 0; [ Godx =1
2) = ;
. J()dz =F () " Jim £ (x) =0,

(z — mepemMeHHass UHTETPUPOBAHMS).

WuterpansHas u quddeperunanbias GyHKIMUA paclipeesieHus] sIBISIOTCS UCUEPIbIBAIOIIUMU Be-
POSITHOCTHBIMM XapaKTEPUCTUKAMU CIy4ailHON BeIMYMHBI. OJTHAKO HEKOTOPHIE OCHOBHBIE CBOMCTBA CITy-
JaWHBIX BEJIWYUH MOTYT GBITB OIIHMCaHBbI 60.]166 MpoCcTO ¢ NOMOILIBIO ONPCACICHHBIX YHUCJIOBBIX MMAPaAMET-
poB. BaxkHyto posib cpeny TakOBBIX Ha MPAKTUKE UTPAIOT JBa TapaMeTpa:

e MaTEMAaTUUYECKOE OKHUJIAHUE My CIyYaHON BEJIMYMHBI — XapPAKTEPUCTHUKA LICHTPA PACCESIHUSA CIIy-
JalHOM BEJINUMHEL,

e GAUCIIEPCUS 2 XapaKTEPUCTUKA CTEIICHU PACCESHUS CIyYaHOW BETUYUHBI.

2. HopmanbHoe pacnpeeneHue

OnHUM U3 BaXHEHIINX paclpelesieHuil sIBISIETCS HopManbHoe pacnpedeienue. ITOT TEPMUH BBEI
K.ITupcon, 6osee crapoe HazBanue — ['aycca 3akoH (pacnpedenenue I 'aycca). Pactipenenenue BeposiTHO-
cTei CHy‘IﬁﬁHOfI BCJIMYHHBI X; HA3bIBACTCS HOPMAJIbHBIM, €CJIKM OHO UMCCT IJIOTHOCTH BCPOATHOCTH

| _(x-my)?
f)=——=e 2

027 3)

OyHKIHs f{x) 3aBUCUT OT MATEMATUYECKOTO OXKUIAHUS M1y

m :OOX f (x)dx
L @

2
OHU OT JUCIICPCUHN

o? :Oj'(x— mx)2 f(x)dx

©)

KBaHpaTHBIfI KOpCHb M3 JUCICPCHU  HA3bIBACTCA cpeOHuM Keadpamulmbm OMKJ/IOHEeHU-

<
em O =NVO

KpuBass HopMaabHOTO pacnpezesieHuss UMEET BU KOoJloKoia (puc.l), CMMMeTpUYHa OTHOCUTEIBHO
1

OpAMHATBHI, IPOXOAILIEN Yepe3 TOUKY X = M1, U B 3TOM TOYKE Y KPUBOM MAaKCUMYM PaBHbI OV27
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Fuc. 1

C yMeHBIIIEHHEM UCIEPCHH KpUBasi HOPMAJIBHOTO paclpeesieHs] CTAaHOBUTCS Bce 0oJiee OCTpo-
BEpIIUHHOM (cM. puc.l).

VI3MeHEHHe m, GTIPH TIOCTOSHHO © He MeHseT (OpMy KPHBOIi, a BRI3BIBACT JIIIb €€ CMEIIEHHE MO
ocu abcruce.

[Tnouanp, 3aKiIr0ueHHas 0] KPUBOW HOPMAaJIbHOTO paclpeesieH s, BCEr1a paBHa €ANHMUIIE.

Bo MHOrmx npakTHuYecKuX 3ajadax MpEeHeOperaroT OTKJIOHEHHWEM CIy4alHOH BEIUYMHBI X; OT My,
JUISL KOTOPBIX COOTBETCTBYIOIIAsA BeposATHOCTHh MeHbIe 0,003 ( Tak Ha3pIBaEMOE IIPABHIIO TPEX CUIMa).C,
MIPEBBILIAIOIINMHU 3

HopmanbeHoe pacnpezeneHue sSBISETCS XOPOIIUM MPUOIMKEHUEM KaXKJbli pa3, KOI/la paccMaTpu-
BaeMasl CilydaiiHasi BEIMYMHA MPECTaBIseT COO0M CyMMy OOJBIIOTO YMCIAa HE3aBUCHMBIX CIyYaiHBIX
BEJIMYMH, MaKCUMaJIbHasl U3 KOTOPBIX Maja [0 CPAaBHEHHIO CO BCEH CYMMOM.

CraTHcTHYeCKOE ONMCAHUE PE3yIbTATOB HAOIOICHHH

@OyHIaMEHTaJIbHBIMU MOHATUSAMHU CTAaTHUCTUYECKOM TEOPUM SBISIIOTCA 2€HEePANbHASl  COBOKYN-
HOCMb U 8b100pKA.

e ['eHepanbHas COBOKYIHOCTh — 3TO Ha0Op BCEX BO3MOXHBIX Pe3y/lbTaTOB CIy4alHON BETUYMHBI,
KOTOPBIE MOTYT OBITH OIpEEeNIEHbl MU MOJIyYeHBI PH JaHHBIX YCIOBHsIX. Hampumep, uMes MUIUHID U
IITAaHT'€HIUPKYJIb, SKCIIEPUMEHTATOp 3a ydeOHoe 3aHsATHE (45 MUHYT) IIpHU ONPEAETICHHBIX HaBbIKaX U
OIIBITE€ MOXET OKOJIO THICSYH pa3 U3MEPUTH AUAMETP ATOT0 HMIHHpA. CUUTAETCs, YTO CBOMCTBA 0OBEKTA
HaOJII0ICHNS HE N3MEHSIOTCS BO BPEMEHH U IIPUCYIINE F'eHEePaIbHOW COBOKYITHOCTH.

e BeiOopka — 3TO KOHEUHbII HabOp 3HAUEHWH Cily4yailHON BEIMYUHBI, OJYYCHHBIH B pe3yibTare
nu3MepeHuil. Yucio 351eMeHToB 7 BBIOOPKU Ha3bIBaeTCsl ee 00beMoM. BbiOopKka sBiIsieTCs penpe3eHTaTuB-
HOI1, €CJIM OHA I0CTATOYHO IOJHO XapaKTepU3yeT FeHEPaIbHYI0 COBOKYITHOCTD.

Ecnu kakas-mubo gusnyeckas BeJIMYMHA U3MEPSAETCS] MHOTO pa3, TO BO3HUKAET HEOOXOAUMOCTh B
CTaTUCTHUYECKOU 00pabOTKE Pe3ysIbTaTOB U3MEPEHUH 3TOW BETMYUHBI.

[Topsimok BeIMOTHEHUS PaOOTHI M SKCIIEPUMEHTAIBHBIN aHAJIN3 OJJHOMEPHON CITy4yallHON BETUYHHBI

B xone BbImosHEeHUs pabOThl MHOTOKPATHO M3MEPSETCS] OCBEIIEHHOCTh B CTEHJE OT CHCTEMBI UC-
KYCCTBEHHOTO cBeTa. B cuity BnusHUSA OONBIIOrO KOJIMYECTBA IPUYHH, ACHCTBYIOLINX CIIy4aiiHO, Pe3yIlb-
TaThl U3MEPEHNUSI OCBEIICHHOCTH MPEJICTABIISAIOT HA0Op ciaydyaiHbIX BeanuuH. [loaToMy mpoBepsieM Mmoiy-
YEHHBIH B HKCIIEPUMEHTE HAOOP CIydailHbIX BEIMYMH HAa COOTBETCTBHE HOPMAJIILHOMY 3aKOHY pacmpee-
JICHUS.

Brimonasis paboTy HEOOX0IUMO:

1. IomayunuTts BBIOOPKY, U3MEpSs OCBELICHHOCTb B CTEHJE. B pe3ynbraTe mosryuum Habop ciaydaii-
HBIX BEJIMYMH B KOJMUYECTBE n-IITYK. Pe3ynbTaTel M3MepeHui NoMecTuTh B TaoI1. 1

Tabnuua 1
Ne . Hsmepsiemas BenmnuuHa
1 E,
n En




2. HaxonsT cTaTUCTHYECKHE OIIEHKH BHIOOPKH CIIY9aifHOW BEJIMUMHBI:
e BEIOOpOYHOE cpeHee (OI[CHKA MATEeMAaTUIECKOTO OXKHIaHNs)

1
<d>:HZdi

e BEIOOPOYHYIO JUCTIEPCHIO (OLIEHKA TUCTIEPCHUH)
1 n
0* == § (d;- <d>)’
ni4q
e CTaHJAPTHOE OTKJIOHEHHE (CPEeIHEKBAPATUIHOE OTKIIOHCHHUE)
<
=\ o

3. o BeIOOpKe 3HaueHui E; cmyyaifHOll BeWYMHBI ONpEeNsioT MUPHHY KBaHTa(nuHTepBana) AE.
Jlyist 3TOrO HAaxOAAT B BhIOOpKE MUHMMAaNIbHOE Enin 1 MakcumanbHoe E . 3HaUeHUs cydyallHOW BETWYH-
HBI U BEIYHUCTISIOT TI0 (popmyrie

dopax - d_
Ad = 28X “min

3

O

min

m , TJIe m — YHCII0 KBAHTOB. PexoMeHyeTcsl MpUHATh OJHO U3 3HAYEHUU m =
(6 = 8) . Unucnosoe 3HaueHHEe AE MOXHO OKpYTJIUTH 110 MOCTAEAHEH 3Havamme nudpsl CrydaifHON Ben-
9UHBI B BEIOOpKE. KoMuecTBO MHTEPBAIOB JOKHO OBITH TAKMM, YTOOBI B COBOKYITHOCTH OHU MEPEKPHI-
JIX BCIO 001acTh 3HaueHMH OT Enin , 10 Enax -
4. U3 BBIOOPKH MOJACYUTHIBAIOT KOJIMYECTBO MOMANAHUHN #1; CTYJaiHON BEIMYUHBI B KaXKJIbIH WH-
TepBaJl, U PE3yNbTaThl BHOCAT B TaOJ. 2. OTMETUM, YTO 3HAYCHHUE CIIYIAHOW BEITWYUHBI, T10-
TaBIliee HA TPAHUILY MEXY COCEIHUMHU UHTEPBAJIaMH, OTHOCAT K MPAaBOMY UHTEpBaIY.

5.

Tabnuua 2
WNHurepan Uucno mnonaxna- OTtHocuTenbHast IInotHOCTH 4Yac-

HUU B UHTEPBAI 4acToTa IOMAJaHus B | TOTBl IIONAJaHUS B

UHTEpBal UHTEpBal
f,=— f(h)=
n nAd

Emin + Ey n
Ei+E n;

B Tabmune 2 E;= Enin + AE; Eo)= E+ AE;

5. PaccuuThIBalOT OTHOCUTENBHYIO YaCTOTY U IJIOTHOCTH YaCTOTHI MOMAJaHUS CIIyYalHOW BEJIMYH-
HBI B K&X]IbIi HHTEPBAJ U Pe3y/bTaThl BHOCAT B Ta0.2.

6. CtpossT rucrorpaMmy (CToJ04aTyro AMarpammy) BBIOOPKH, KOTOpas SBISETCS SMIHPUUYECKUM
aHaiorom (QyHKIuu 1ioTHOCTH pactpenenenus f{E). 'mcrorpamMmma mpeactaBisieT co00i CTynmeHYaThIid
rpaduk, Mo ocu abcuuce KOTOPOro OTIIOKEHA CydyaiiHas BelnduHa (IPUMEHHTENThHO K Tabmuie 2 310 E),
a caMa ochb pa30uTa Ha OTpe3KH, paBHbIe mKpUHe nHTepBasa AE. Ilo ocu opauHaT OTKIaABIBAIOT IUIOT-
HOCTh 4acTOThI nonajaanus. Ha puc.2 noka3zaH BO3MOXHBIN BUJ THCTOIPAMMBbI.

7. Tloctpouth KpuBYyIO pacnpenenenus ['aycca. st atoro mo dopmyne (3) BeruucisioT f(E) mis
npou3BosibHOro Habopa (10 + 15) 3HaueHwit qUaMeTpa, MPU STOM HKeJIaTelIbHO, YTOObI BHIOpAaHHbBIE 3HA-
YEHUs TIOMNAalalii B KaXIblii MHTEPBAJI U MO OJHOMY 3HAauy€HHUIO 3a npenenamu Eni, 1 Enax . Pe3ynbTaTel
BBIYHCIICHUI BHOCAT B Tab1.3.
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Ta0muma 3
E, nx E; E> - Ej

AE) AE1) fE2) . AEx)

ITo pe3synbpTaTam B Tabnuie 3 cTPOST KPUBYIO HOPMAJIBHOTO paclpe/iesIeHNs, COBMEIas e€ ¢ THCTO-
rpaMmoii (puc.2).

Puc 7

8. CpaBHUTH ['aycCOBY KPUBYIO C THCTOTPAMMOW M TPOAHATM3UPOBATH MOJYYEHHBIEC PE3YIbTATHI.
9. HOHOJIHI’ITG.HBHO@ 3aJaHuC. HOCTpOI/ITb TUCTOTpaMMBbI JIS YUCJIa HOHaIIaHI/Iﬁ n OJ1s1 OTHOCUTECJIb-
HOM 4acTOThI MONaJaHuii B UHTEpBaJl. CpaBHUTH BCE MMOCTPOEHHBIE TUCTOTPAMMEBI.

KoHTpoJibHBIE BONIPOCHI.

1. Yro Takoe BapHallMOHHBIN psia?

2. 3anuiuMTe HOPMaJIbHBIN 3aKOH pAaCHpeesICHUs] CIy4YalHOW BEIWYUHBI U MOSICHUTE MapaMeTphl,
BXOJAIIME B 3TOT 3aKOH.

3. IlosicHuTe METOAMKY TOCTPOEHUS TUCTOTPAMMBI.

4. Kak 3aBucHt (hopMa u MmosokeHue KpruBoil ['aycca oT MaTeMaTHUECKOTo 0XKUJAHUS U OT JUCTIEp-
cun?

5. Kak kauecTBEHHO CpaBHUTH AMCIIEPCUM CIydailHOW BEJIMUYMHBI AJI1 HECKOJIBKHUX pacIpelelIeHU
0 BUIY TUCTOTPpaMMbl WM KpuBBIX ['aycca?
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4. METOJJUYECKHUE YKA3AHUSA IS CAMOCTOSTEJIBHONU PABOTHI CTYIEH-
TOB

4.1 Meroandeckne peKOMEHIAMU TpU paboTe HaJ KOHCIIEKTOM JICKIIMH BO BpEeMs MPOBEACHUS
JEKUUN

B xoJie NIeKIMOHHBIX 3aHATUH BECTH KOHCIIEKTHPOBaHUE yuyeOHOro MaTepuana. OOpamars BHUMA-
HUE Ha KaTeropuu, GopMyInHpOBKH, paCKphIBAIOIINE COAEPKaHNE TeX WM UHBIX SIBJICHUN U MPOLIECCOB,
Hay4HbI€ BBIBOJbI M MPAKTUYECKHE PEKOMEHIALNH, MOJOKHUTEIbHBIA ONBIT B OPAaTOPCKOM HCKYCCTBE.
XKenarenbHo OCTaBUTH B pabOYMX KOHCIEKTAX IOJISL, HA KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHI0BaHHOM
JTUTEPATyphl, AOMOJHSAIOIMINE MaTepuan MPOCTYIIAHHOW JIEKIUH, a TakKKe MOJYCPKHUBAIOIINE OCOOYIO
BaXHOCTh T€X WJIM MHBIX TEOPETHUUECKHUX MOJIOXKEHHUH. 3a/1aBaTh MPENo1aBaTeI0 YTOUHSIIOUINE BOMPOCHI
C LIEJIbIO YSICHEHUSI TEOPETUUECKUX MOJIO0KEHUN, pa3pelIeH s CHOPHBIX CUTYaIuH.

4.2 MeToan4eckne peKOMEH 1Al TIPU MOATOTOBKE K MPAKTUYECKUM 3aHIATUSIM

[enpro mpoBeneHMs TPAKTUUECKHUX 3aHATUN SIBJISETCS 3aKpPEIJICHUE MOTYyYEHHOTO Ha JICKIUAX TEO-
PETHKO-METOIMYECKOT0 MaTepuasa, pa3BUTHE JOTMUECKOTO MBIIIICHUS U aHAJTUTHYECKUX CIIOCOOHOCTEM
y Oymymux OakamnaBpoB. MeTonuKa TPOBEACHHS MPAKTHUYECKUX 3aHATHA MpPeIyCMaTpPUBACT PEIICHUE
o0mMX (TUIOBBIX) 3a/1a4 U HECKOJIbKUX 3aJad JJI CaMOCTOSITENIbHOTO pelIeHUs. TeMbl MpaKTUYeCKUuX
3aHSATHNA COOOIAIOTCS CTYIEHTaM 3apaHee U OlpeIeNeHbl padoueil mporpaMMON TUCITUTUIUHEI.

MeToauyeckne peKOMEHIAUU ISl BHIOJHEHHS MPAKTUYECKUX padoOT, B KOTOPBIX KPaTKO H3JO-
KEH OCHOBHOM TEOPETHYECKUN MaTepuaj Mo TeMe MPaKTUYECKOW paboThl, a TakKe MPUBEACH MOPSI0K
BBITIOJTHEHUS pabOThI ¢ TPEOOBAHUAMH K OTYETY, BBIJAIOTCS HAa MIEPBOM 3aHSATUH B 3JIEKTPOHHOM BHJIE.

B xo/ie MOATOTOBKY K MPAKTUYECKUM 3aHSATHSAM HEOOXOJAUMO M3yYUTh OCHOBHYIO JIUTEPATYPY, 03-
HAKOMUTBCS C JIOTIOJHUTEILHON JTUTEpaTypoil, HOBBIMU MyOJIMKAUAIMU B MEPUOAMUYECKUX U3TAHUSIX IO
TeM€ MPAKTUYECKOTO 3aHATHs. V3yuuTh BBIIAaHHBIN MpeEnoAaBaTeieM MaTepuail o TeMaM MPAKTUYECKUX
pabort. IIpu 3TOM y4ecTh peKOMEHJAIMU MperoaaBaTeNsi U TpeboBaHusl padoueil mporpaMMbl. O3HAKO-
MUTBCSI C MCXOJHBIMU JIaHHBIMU JIJISl BBIMIOJTHEHUST WHIUBUAYAITBHOTO 3aaHus. Ha mpakTuueckux 3aHs-
TUSAX 3aJ]aBaTh MPEINOIaBaTeN0 YTOUHSIONINE BOMPOCH! C IENIbI0 YSICHEHUS TEOPETHUECKUX MOJIOKEHUH,
pa3pelieHus CIOPHBIX CUTYaLUM.

He panee uem 3a /1Be Helenu 10 OKOHYAHUS CEMECTPa CAaTh U 3alUTUTh PACU€THO-TPaPUUECKYIO
pabory.

OdopmieHre HHANBUIYAIbHBIX 3aJaHUI BBIOIHIETCA B COOTBETCTBUU C TPEOOBAHUSMU CTaHIAp-
ta AMI'Y CTO CMK 4.2.3.05-2011 «OdopmiieHre BBITYCKHBIX KBaTH(PHUKAIIMOHHBIX U KyPCOBBIX padoT
(mpoektoB)». HOpMOKOHTPOJIb MPOXOAUTH HE TpeOyeTcsl. TUTYIBHBIN JTUCT IPUBEEH HA pUCYHKE 1.

B coneprkanuu 10MKHBI OBITH OTPAKEHBI CIEAYIONIUE MMYHKTHI:

1. Conepxanue
. YcIioBHe 3a/1auu
. TeopeTnueckas 4acThb
. PacueTnas yactb
. AHanu3 pe3yabTaToOB pacyera
. BEIBOOEI
. bubnmmorpaduueckuit cnmcox

8. Ilpunosxxenus (mpu HEOOXOTUMOCTH ), HAPUMEP JTUCTHHTU MPOTPAMM 1O KOTOPHIM MPOU3BOJIU-
JIUCh PacyeThbl

~N N kW
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MNumEncTepeTEe ofpasoEaENAH HayH Poccmfickofl Penepanmm
a2 pAITER 0 TOCYIAPCTERHHOE SHMEETHO & OOPASOEATENEROE ¥ EHI & ERICIIET0 05pasoEaHuA
AMYPCKHI I'OCY, JAPCTBEHHBIH YHHBEPCHTET
(@TEOY BO «AMmI'Y»)

DAKVIRT €T:

Kadempa:

Hampasnenus NogroToBEIL

HanpaenensocT b (npodivis) 00pazoeaTensHOR Npo rpaMME:

Pacuerno-rpadmueckas pabora

Bapuant Ne
10 JHCLUHILTHHE:
BreInmommmn
CTYOEHT TPYIIE HOD.
(mOmmEC E, maTa)
ITpoeepun
OODHHOCTE, VeHA CTeNeHE H.O.®.
(mommec b, BaTa)

Bnarosemency 20

Pucynok 1 — TUTYbHBIN JTUCT OTYETA 110 MHIUBUAYATBHOMY 3aJIaHHUIO

4.3 Meroandeckue peKOMEHAAINY TIPH IMMOATOTOBKE K JIAOOPATOPHBIM paboTam

BaxHoil cocTaBHON YacThi0 y4eOHOTO IpoIiecca B By3e SBIAIOTCA JabopaTopHble 3aHATHs. Llenbio
MIPOBEJICHUS JTa0OpaTOPHBIX pabOT SBISETCS 3aKpPEIUICHHE MOJIYYEHHOTO Ha JIEKUUAX M MPAKTUYECKHX
3aHATHUSAX TEOPETUKO-METOJMUECKOr0 MaTepHraia.

3anadeil mpernoaaBaress MpU NPOBEACHUH JIAOOPATOPHBIX PalOT SIBISIETCS TPAMOTHOE U JIOCTYITHOE
pa3bsCHEHUE TIPUHIIMIIOB U TIPABUI MTPOBEJCHUS paboT, MOOYKIEHHE CTYJEHTOB K CAaMOCTOSATEIHLHON pa-
0oTe, OnpeeNIeHs] MeCTa U3ydaeMor TUCIUIUIMHBI B JalbHEHIIeH mpodecCuoHaIbHONM paboTe Oymytiie-
'O CIELUAINCTA.

Lenb nabopaTopHOil pabOThl — HAYYUTh CTYAEHTOB CaMOCTOSITENILHO MPOU3BOJIUTH HEOOXOIUMBIE
JEUCTBUS ISl TOCTHKECHUS KEJIaeMOro pe3ynibTara.

[Ipexxae ueM NPUCTYNHUTH K BBHITOJHEHUIO J1a00paTOpHOM paboThl, CTYAEHTY HEOOXOAMMO O3HAKO-
MUTBCS C TEOPETHUECKUM MAaTEPUATIOM, COOTBETCTBYIOIIUM JIaHHOW TEME.

Brimonnaenue mabopatopHoit paboThI 11e7eCO00pa3HO pa3aeuTh Ha HECKOIBKO ITAIOB:

-popmMynupoBKa U 0O0CHOBAHHE LIETH PAOOTHI;

-oIpeielieHle TeOPEeTUIECKOro anmnapara, IpUMEeHUTENbHO K JaHHON TeME;

-BBITIOJTHEHHE 3aJaHUI;

-aHaJu3 pe3ysbTarTa;

-BBIBOJIBI.

NnauBuayanbHble 3aaHus 715 1a00paTOPHBIX padoT MpeAcTaBlIeHbl KOHKPETHO-IIPAKTUYECKUMU U
TBOPYECKHMH 33]]auaMH.
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Haunnast moAroToBky K 1a00paTopHOMY 3aHSATHIO, CTYACHT JOJKEH YSICHHUTh MECTO KOHKPETHOM
nabopaToOpHON pabOTHl B M3y4aeMOM Kypce, MopadoTaTh C JAOMOIHUTEIBHONW JIMTEpaTypoOu, clenaTh 3a-
MTUCH TI0 PEKOMEHIOBAaHHBIM UCTOYHHKAM.

B xo1e moarotoBku K 1abOpaTOPHBIM 3aHATHSAM HEOOXOIMMO M3YYUTh OCHOBHYIO JUTEpATypy, 03-
HAKOMUTBCSI C JIOMOJHUTEIBLHON JUTEpaTypOol, HOBBIMH MyOIHKAIUSAMU B MEPHOJUYESCKUX H3IAHUSX.
[Ipu 5TOM yuecTh peKOMeHIalluu MpernoaaBaress U TpeboBaHus padoueil IporpaMMBl.

MeToaudeckie peKOMEHIAINH AJIs BBITTOTHEHUS 1a00paTOPHBIX paboT, B KOTOPHIX KPAaTKO H3IIO0-
K€H OCHOBHOM TEOPETHUYECKUI MaTepuas Mo TeMe JadopaTOpHON paboThI, MOPSIOK BHITIOJHEHUS J1a0o-
paTopHOii paboTHI U TPEOOBAHUS K OTYETY, BEIIAIOTCS HA TIEPBOM 3aHSITHH B AJIEKTPOHHOM BHJIE.

MeTtoauka npoBeieHus 1a00pPaTOPHBIX padoOT MpeaycMaTpuBaeT WX BBHIMOJIHEHHE B MUKPO IpyInax
C HallMCaHUEM OTYETA U €r0 3aIUTOM.

He panee yem 3a 1Be Helenu A0 OKOHUYAHUSI CEMECTpa CAATh U 3alUTUTh OTYETHI MO JlabopaTop-
HBIM paboTaM.

Odopmierne otuerta 1Mo 1abOpaTOPHEIM pabOTaM BBITIOJHIETCS B COOTBETCTBUU C TPEOOBAHUSIMHU
crangapta AMI'Y CTO CMK 4.2.3.05-2011 «OdopmieHne BBIMTYCKHBIX KBAJU(PHUKAIMOHHBIX U KypCO-
BBIX pa0OOT (MPOEKTOB)». HopmoxkoHTpons mpoxoauTh He TpedyeTcs. TUTYNBHBIA JUCT MPUBEIEH Ha
pUCYHKeE 2.

B conepxxanuu otuera no abopaTopHOM paboTe TOKHBI OBITH OTPAKEHBI CIEAYIOLIUE MYHKTHI:

1. Conepxanue;

2. llenb paboTHI;

3. O6opynoBanue;

4.Teopwusi, kacarormiasicsi 00beKTa(0B) UCCICAOBAHUS;

5. Pe3ynbraTel UCClieIOBaHMM (B TOM YHUCIIe TaOIHIIbI, IPUBEACHHBIE B OMMMCAHUU K JTA0OPATOPHOMI
pabore);

6. O0paboTKa pe3yIbTaTOB H3MEPEHHIA;

7. BeiBOOBI;

8. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

9. bubnuorpadudeckuii CrucoK;

10. Ipunoxenus (mpu HEOOXOAUMOCTH).
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ParyIeT e1:
Kadenpa:

Hanpaenerne mogroroexn daxanaepoe:
Hanpaenersocr b (mpodive ) 00pasoeaTeNEHOM IpoTpaMME

JIAGOPATOPHAA PABOTA Ne

Ha TEMy-

IO 1 CIILIHHE!

Brimomun

CIVIEHT TPVINE H.O.%.

(mommEcE, maTa)

ITpoeepun

IOOMIHHOCTE, VMeHaT CT eNeHs HOg

{ IOQEH CE, IETE)

bnaroeemencs 20

Pucynok 2 — TUTYABHBIN JIUCT OTYETA 10 JTAOOPATOPHOU padboTe

4.4 I'pynnoBasi KOHCYJIbTaIUs

Pa3bsicHeHue gBIE€TCS OCHOBHBIM COJIEp)KaHUEM JaHHOM (OpMBI 3aHATHI, Haubosee CI0KHBIX BO-
MIPOCOB U3Y4aeMOTO MPOrPaMMHOTO MaTepuana. Llens — MakcuManbHOE MPUOIMKEeHnEe 00YIeHUS K TTPaK-
TUYECKUM HHTEpecaM C YYeTOM HUMelolleiicss HHPopMaIMi U SIBISIETCS Pe3yJbTaTUBHBIM MaTepHalioM
3aKpEIUICHUS] 3HAHUU.

['pynmnoBas KOHCYIbTAIUS TPOBOAUTCS B CIEAYIOMIMUX CIydasX:

- KOorJa Heo0X0MMO MOAPOOHO PACCMOTPETh MPAKTUYECKHUE BOIIPOCHI, KOTOPHIE OBUIH HEIOCTATOY-
HO OCBEIICHBI UJIM COBCEM HE OCBEILIEHBI B IPOIIECCE JIEKINH;

- C IeNIbI0 OKa3aHMs MOMOIIM B CaMOCTOSITENIBHON paboTe (BBITOJHEHUE pacdyeTHO-rpaduuecKoit
paboTHI, BHIMOJHEHUE KYPCOBOTO MPOEKTa, c/laya YK3aMEHOB).

4.5 Meroandeckue peKOMEHAAIMHU CTYIEHTaM M0 U3YYEHHUIO0 PEKOMEHI0BAaHHOM JINTEPATypPhI

OTU METOIMYECKUE PEKOMEHIAIMH PACKPBIBAIOT PEKOMEHAYEMBIH PEXXUM M XapakTep pa3iHnuHbIX
BUJIOB yueOHOH paboThI (B TOM YHUCIIE CAMOCTOSTEIHHON paOOThI HaJl PEKOMEHIOBAHHOM JINTEPATYPOH) C
y4eTOM Crielin(pUKHA BHIOPAaHHOM CTYACHTOM OYHOUM (JOPMBEI.
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W3yuenune MUCHUIUTUHBI CIEAYeT HAYMHATH C MPOPa0OTKU HACTOsIIEH padoyeil mporpaMmbl, 0CO-
00e BHUMaHUE, yAeNsis UeNsIM U 3a/lauaM, CTPYKTYpe U COAEpKaHUI0 Kypca.

CryneHTaM peKOMEHIyeTCsl TIOJIYYUTh B HAYYHOH OMOIMOTEKe YHUBEPCUTETA yUEOHYIO TUTEpaTypy
M0 TUCIMIUIMHE WM JTOCTYI K AJIEKTPOHHBIM OMOIMOTEYHBIM pecypcaM, KOTOPhIE HEOOXOIUMBI IS 3(-
(bexTUBHON pabOTHl HAa BCEX BUAAX ayJUTOPHBIX 3aHATHH, a TakXkKe A CaMOCTOSTEIbHOH paboTHI 1O
W3YYECHUIO TUCHUTUIUHEIL.

Teopernueckuit Mmarepuan Kypca CTAaHOBUTCS 0oJiee MOHATHBIM, KOTJa JOMOJHUTEIHHO K MPOCITy-
IIMBAHUIO JIEKIIUU U U3YyYEHUIO0 KOHCIEKTa, U3y4aloTCs U KHUTH. Jlerue ocBOUTH Kypc, MPHUAEPKUBAsICh
OJTHOTO y4eOHMKa M KOHCIIEKTa. PeKOMeHyeTCsl, KpoMe «3aydrnBaHUs» MaTepuaia, JOOUTHCS COCTOSHUS
MOHUMAaHMSI U3y4yaeMoi TeMbl AUCUUILTUHBL. C 3TOil 1e/IbI0 pEeKOMEHIYETCs MOCIie U3YYeHHsI OYEPETHOTO
naparpada BBIITOJTHUTh HECKOJIBKO MPOCTHIX YIpaKHEHUH Ha NaHHYI0 TeMy. Kpome Toro, oueHb 1mosie3Ho
MBICJICHHO 33J1aTh ce0e CIEAYIOINe BOMPOCH! (M MONMPOOOBaTh OTBETUTHh HA HUX): O YEM 3TOT maparpad,
KaKHe HOBBIE MMOHSTHUS BBEACHBI, KAKOB X CMBICII, UTO AACT 3TO HA MpPaKTUKE?

YcnemHoe ocBoeHHE Kypca MpeArnosaraeT akTUBHOE, TBOPUECKOE ydacTHe CTyACHTa MyTeM Iija-
HOMEPHOI1, TOBCETHEBHOM pabOTHI.
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