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YaaxaeMu14 Hnxonail Huxonaeailql

3a nocne4xue 10 ner noseunocb orpoMHoe KonuqecrBo npu6opoe u3MepeHufl
pacxoAa oHeproHochrenet Ha caMbrx pa3Hbrx np Hr.lunax - ynbrpa3ByKoBbre,
gneKTpoMarHurHbre, BhxpeBbte, Kop onnncoBbte, crpyiHbte, TepMoaHeMoMerpuLrecKhe
u r.A. Kax(qsrfr pa3 npou3BoAhrenu rexH[LrecK]rx HoBl4HoK rpoMorfiacHo 3anBnnrcT -
crapoMy MeroAy r4sMepeHug pacxoAa c noMor4blo cy)Katoultrx ycrpofrcrB, unh KaK

roBopeT Kopoqe - (uafi6e), npnuen KoHeq! Mexqy reM, npaKrnKa AoKa3brBaer
o6oarHoe.

B pexnarvre o6ur,{xo npuBoAer pacnpeKpacHbre Aocror4HcrBa xoautx npu6opoe - Manstfi
Bec sHepronorpe6neHre, 6onsu.rofr nepuoA noBepKu, Luupoxui Auana3oH
h3MepeHuf, 4oxogrqni nHorAa Ao 1:1000 npu norpeuHocrr4 B 1%! Bo3MoxHo, Ha

na6oparopHbrx creHAax raK u ecrb, Ho B pa6oqux ycnoBnex gKcnfiyaraquu BApyr-

BbrgBfrrlorcr AononHt4TenbHbre nofpeuJHocr - ropa3Ao 6onuuue, qeM norperxHocrb
cauoro npu6opa. HanpuMep, norpeurHocru or noqBneHuq Bnarn unu nbrnu B ra3e,
BO3AyXa nh pxaBquHbt B BoAe u Aaxe oT sneMeHTapHoro n3MeHeHug TeMneparypbl
pa6oveft cpe4sr. Kporue roro, noeBnrrcTcs HoBbte cnequ$uqecKue norpeuJHocrrl -
HanpuMep, ofleKrpoMarHurnsre (or HaBoAoK c noBbrx oneKTpr4qecKnx ra6eneil),
HaKnaAbrBaoq ecn Ha noneguurfr curHan gfleKTpoMarHurHbrx pacxoAoMepoB; or
qacrorbr nynucaquft pa6ovefi cpe4sr,6nuoxnx r nonegltot qacrore curHana BnxpeBbrx
pacxoAoMepoB 11 Apyfne, B 3aB c].rMocfl4 oT MeToAa. B urore, uoaue npu6opur
oKa3btBaorct (Beqbrc B ce6e>. flpaeunsHocru x noxasaxufr npoBep Tb HeBo3MoxHo
(3aqacTyro He npoBepuTb Aaxe (Hynb pacxoAa>), TaK KaK npoBepKa npHBoAHr K

ocTaHoBKe rennocna6xeuuc. B ro xe BpeMF orcyrcrBue KoHTpoJlg npeAocraBnfler
AOOHEHTAM 6onuuue BO3MOXHOCTT4 M9 MOtI|CHHHqECTBA.
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Flepena4 AaBneHht Ha clDKaPqeM ycrpoficrae B ropa3Ao uexuuei creneHu 3aBl'lc14r

oT napaMeTpoB cpeAbt, a rnaBHoe, Bce saBucl4MOCTh 3a 100 neT AocKoHaflbHo l,l3yqeHbl

TeOpeTuqeCKu h npaKrhqecKu. lrlueercs OrpoMHoe KOnuqeCTBo MeTOAI4K' l-OCToe u

HopMaTuBHbtX AoKyMeHToB. l-naexutrvr HeAocTaTKOM MeTOAa TpaAuquoHHO Cqt4ra|oT

Hu3ryp ToqHocTb u Manbtfi Anana3oH 143MepeHr4r. Ho na cauou Aene, MHoroe 3aB chT

or Tor{HocTt4 caMhx npu6opoB. 1O ner Ha3aA npuMeHnnucb npn6opbl C norpeUHOCTblO

1,5% - y Hl4x h3MepeHug pacxoAa HaquHaflucb OT 50-55% UJK€lIlbl npu6opa. Llro6bl

u3MeprTb pacxoAbt Hhxe 3Tot rpaHuqbl, npuxoAhnocb MoHTt4poBarb eu{e oA H

KOMnneKT npil6opoB - Manoro pacxoAa or SToro xe cyxapulero ycrpoficrBa'

Cefi.tac nphMeHflpTce 6Onee cosperueHHble nph6opbl - AaTquKu nepenaAa AaBneHnt
c norpeuHocTbrc 0,5%, KOTOpble B KOMnreKTe c KoppeKTopoM AaloT Hl4xHlolo rpaHuqy
u3MepeHhi we 20o/o. llpu ncnonssoBaH u nocneAHero noKoneH t AaTqHKoB <<Ytotr> c
qacrorHblM ceHcopoM h norpeuHocrbp 0,04% u3MepeHl4g pacxoAa HaquHaprct !/x(e c
2o/o wKAnb,tl Sror Aar,{ur Aopoxe, Ho KpoMe nepenaAa Ha c}D|(alouleM ycrpoicrBe, oH

H3Mepfler eu.le u AaBneHue cpeAbl. l4stuepurensxule KoMnneKcbl c cyxalol4l4Ml4
ycrpoficrBaM h Aarq[KaMu (yrcT> nMe]or BblcoKylo roqHocrb 14 Auana3oH He xlDKe

Apyrux coBpeMeHHbrx MeToAoB l43MepeHn9 pacxoAa, Ho nyquJe no craounbHocrl4 14,

rlro ocobeHHo BaxHo, no3Bone|or flerKo ocyu{ecrBt4rb npoBepKy noKa3aH14i

nepeHocHbrM Kann6paropoM AaBneHuf 6es ocraHoBKl4 renflocHaoxeHug.

Ho Hacronqee (Bropoe po>tqqeHlre) clDKalou44x ycrpoficrB npoh3ofiAgr npu petxeHuu
BaxHefiurefi 3aAaqu yqeTa - Haxox(qeHHe pa3Hocrl4 pacxoAa Macc BoAbr Mex(qy
npgMbfM 14 o6parHbrM rpy6onpoBoAaMu norpe6nreng unu ucroqH Ka. flpo6neua a
TOM, gTO npu OnpeAeneXnU grofr pa3HocTl4 uMeeTcg HeKag 3oHa HeonpeAeneHHocTl4,
paBHae yABoeHHofi norpeujHocTr4 cpeAcTB 143MepeH fr pacxoAa, ycTaHoBneHHblx Ha
npBMoM 14 o6parHoM Tpy6onpoBoAax norpe6urenr. B npoqexrax gra
MeTponof qecKae norpeuJHocTb Bcero 24o/o, Ho B AeHexHoM BbrpaxeHuh AnR
npeAnphsl4s - sro corHr4 Mr,lrnuoHoB py6nefi B roA c HeH3BecrHbrM 3HaKoM - To flr4
3KOHOMI4I4, rO nU y6brTKa.

3ro noxsrxo Ha npocroM npr4Mepe, KorAa pa3Hocrb Macc r43Mepeercs no noKa3aHuqM
npu6opoB pacxoAa npnuofi r,r o6paruoft BoAbr, ycraHoBreHHbrx Ha ucroqHuKe.

flonycruu, Hoqbo (KorAa HaceneHue Henorpe6fleer ropst{yro aogy) $arruvecran
yreqKa rennoMarhcrpanu - 10 r/q npu qnpKynequu 1000 r/q. nph norpeuHocrl4
npu6opoB 1%, pacxo4 npeMofi BoAbr Moxer noKasbrBarb 1000+10 = 1010 r/,1, a
o6parHofi 1000 - 10 - 10 = 980 r {. yreqKa no npu6opaM cocraBur 1010 - 980 = 30
r/q. norpeuHocrb pe3ynbrara nonyqaercn 30 - 10 = 20 r/q, r.e. our46Ka B u3MepeHuu
yreqK cocraBw 20oo/olll Moxer 6urru Boo6qe a6cyp,qHbrfi BaphaHr, KorAa pacxoA
npeMofi BoAbr 6yAer noKa3blBarb 1000 - 10 = 990 r/,.r, a ooparHofr 1000 - 10 + 10 =
1000 r/q. Torga yrevra cocraBur 990 - 1000 = - 10 rl{, r.e. nao6opor, BoAa orKyAa-ro
3anuBaerct B Marucrpanb. B nocne4neu gryqae gcHo, qro raKar ()rreqKa) Hoct4T He
TexHoflon4qecKnfi , a MeTpoaorhqecKufi xapaKTep.

Karnu xe o6pa3oM noiMarb ManeHbKyro yreqKy Ha Qoue bonuuofi qnprcyna4uu?
Cauoe oueeugHoe peureHue - yMeHbuJarb norpeuJHocrb npu6opoB, Ho oro npuBeAer K

yBenuqeHr4rc tAx cror4Mocl4. B ttouepurensnurx KoMnneKcax c cy)Karcu.ll4Mr4
ycrpotcrBaMu Bo3MoxHo Apyroe, opnruHanbHoe peueHue - ucKntoqurb
cucreMar qecKhe norpeuJHocru npu6opoe, u3Mepgn nonepeMeHHo oAHr4M t4 TeM xe
npra6oporvr cHaqana npnuofi, a 3areM o6parxurfi pacxoA. lnn eroro He HaAo
nepeKnpqarb rpy6onpoeo4ur - AocraroqHo nepeKflpqarb ronbKo AarquKh c noMou{bro



BeHrunefi Ha cyxapqhx ycrpoficrBax. Bexrunu ynpaBnflprcfl KoHrponnepoM, roropstfi
nonepeMeHHo nepeKnpqaeT AaTqhKh Ha cpKa|ouue ycrpoficraa npeMoro u o6parxoro
rpy6onpoeo4a n, cooTBeTcTBeHHO, CurHaflbr AaTquKoB Ha TennoBblqucnurenb. B

pe3yflbrare, ecnu raxofi-to KaHaJr u3MepeHHs 3aBbluJaer (unu saxnxaer), ro
oAuHaKoBo 6yger saeutulex (unu saxuxen) ra npnrvrofi, u o6parnufi pacxoA, a ux

CucTeMaruqecKue norpegHocTu np apu$rueruveCrOM Bblt{UTaH u pacXOAoB B3auMHo

yHt4qroxaTcr. B uTore nony..taeTca pa3HOcTb MaCC c TO.{HoCTbP (nOlTBepxAeHHOt

noarr qecru) ao 0.0005o/o! HhraxuMu Apvr[irra literoaaltu xeeosiroxHo Aocrhqr rarofi
roqxoCru usirepexui! Ilpuq€M He HaAo npunararu xnxarux VC nl4ft. qro6ut VAepxaru
napv aaTqhKoB B cofnacoBaHHoM cocToflHtlu (nocTogHHo KoppeKTupoBaTb HVI|I4 14

aHana3oHbt) - oHu npocTo uuKnuqecKu MeHgpTct MecraMh. noSToMv cBepxToqHocTb 14

cBepxcrabunbHocrb r43MepeHui pa3Hocru Macc 6vIeT ooecneqeHa Ha Bce BpeMg

SKCnnyarauuu.

elro6ur yfrru or BbrqucneHhr pa3Hocrt4 Macc, ceroAHe ee npuHnMalor paBHoi BenuqhHe
noAnuTKr4 KorenbHoi, Ho BbrquTa|oT 3 Hee HopMaTuBHbre noTeph Ha co6cTBeHHbre
H)D(Abr 1.r yreqKu TennoucToqHhKa. Eq€ 6onee ycnoxHgeTcs 3aAaqa, KorAa Tpe6yeTcn
pacnpeAeflhrb o6rl]yro noAnuTKy KoTenbHoi ra recronuKo MarhcTpanei pa3Hbrx

norpe6urenei. 3ra xe 3aAaqa Ha y3aax yqeTa norpe6urenefi peuaercr nyreM
BHeCeHUfl B AOTOBOp tennOCXa6XesUA pAAa AOnOnH TenbHSrX yCnOeUfi. TarUn
o6pa3oM, Bo3BpauleHue K crapoMy MeroAy r43MepeHne pacxoAa clDKalou]]4Mr4
ycrpoficrBaMh c Aari{hKaMt4 nocneAHero noKoneHhg <<Vtot>> noggonur rexHuqecKu
peulr4Tb npo6neMy cBepxrorlHoro u3MepeHus pa3Hocrl4 Macc BoAbt no npgMoMy t4

o6parHoMy rpyoonpoBoAaM KaK B r,rcroqHhKe, TaK vi y norpe6hrenr.

C ne qu an u cm ue m po no euq ecKo eo
KoHmpons OOO (Y,om cepeuc,
Anexcel Kondaxoe (Tonnmmu ucxu i eocy)apcmeeHHbt d yH uaepcume m).

Bupaxan uadexdv na esauuwaaoduoe u doneocpo,#oe compvduu,aecmeo!
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