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Hacrosimass pexkoMeHmanusi YCTaHABIMBAE€T OCHOBHEIC IOJIOKEHUS METOJWKH OLICHUBAHUS
MOTPENHOCTH U3MEPEHHI TETJIOBOM YHEPTUH W MACCHI TEIUIOHOCUTENS B CHCTEMaX TEIJIOCHAOKCHHS.

PexomeHnmarms sSBISETCS OCHOBOIIONATAIOIIMM JOKYMEHTOM MIPH pa3padOTKe METOVNK OLCHWBAHUS
MOTPENIHOCTH HM3MEPEHUH TEIUIOBOM PHEPTHH W MAacChl TEIUIOHOCHUTENS B METOAWKAX BBIIOJTHEHHS
n3MmepeHnii (manee -MBU) Ha y3max ydera, cpenctB uaMepenuid (manee - CH) TemiaoBOW SHEPTHH H
MaccChI TETTIOHOCUTEJIS.

PeKOMeHI[aLII/IS{ TaKKE€ MOKCET UCITOJIb30BATHECA U HEITOCPEACTBCHHO ITPHU OLICHUBAHUW ITOTPEHIHOCTHU
HU3MEPEHUN TEIIOBOM 3HEPIHU U MacChl TEINIOHOCUTEIIS.

1. O0mue MoJIOKEHN S

1.1. OueHuBaHME NOTPEIIHOCTH HU3MEPEHHUH TEIUIOBOM OJHEPrUM M MAacchl TEIIOHOCUTENS
OCYIIECTBIISIFOT IUISi CHCTEM TEIIOCHAOXKEHHUs, KOTOPBIE MOTYT CONECpXaTh OIUH WM HECKOJBKO
¢IMHUYHBIX TPYOOIPOBOIOB U (M) TEIIOOOMEHHBIX KOHTYPOB®. YpaBHEHHS M3MEPEHHUI TEIIOBO#
SHEPruM W MACCHI TEIUIOHOCHTENS I eOMHWYHBIX TPYOONpPOBOJOB M TEIIOOOMEHHBIX KOHTYpOB,
cooTBeTcTByIOIme pexoMeHanmsM MU 2412-97 u MU 2451-98, npusenens! B paznene 2. B ciaydae
€CJIN CHCTeMBl TEIUIOCHAOXKEHHs COJepKaT HECKOIBKO TPYOOIpPOBOIOB M (MJIHM) TEIIOOOMEHHBIX
KOHTYPOB, YPaBHCHHS M3MEPCHUU JOJDKHBI OBITH MPEACTABICHBI 110 KAXKIOMY TPYOOIPOBOAY ¥ (HJIH)
OTIIEIEHOMY TEIIIOOOMEHHOMY KOHTYDY.

* Tlog TemnooOMeHHBIM KOHTYpOM B HACTOSIIEH pPEKOMEHJAIMM ITOHMMAeTCs TeIIONoTpedsIomast
yCTaHOBKa (CHCTeMa) WM MCTOYHUK TEIUIOBOW SHEPIUH WIIM HMX YacTh, UMEIOIINE OAWH IONAIOMMA M OAWH
oOpaTHBIIl TpyOONpOBOA. B OTKPBITBIX TEIUIOOOMEHHBIX KOHTYpax OCYIIECTBISICTCS OTOOP TEIUIOHOCHTEIS
(ropsiuee  BomocHaOXKeHUE, MONIMUTKA, YTEUKH TEIVIOHOCUTENS), B 3aKPbITBIX TEIJIOOOMEHHBIX KOHTYpax
OTCYTCTBYET OTOOP TEIIOHOCUTEISL

1.2. Tlpu OLEHMBAaHWM NOTPEIHOCTH HW3MEPEeHHH TPHHHUMAIOT BO BHHMAaHHE TOJBKO
CHCTEMAaru4ecKue IIOTPEIIHOCTH, ITOCKOJIBKY IIpH HM3MEpPEHHHM TEIUIOBOH OJHEPTMH W MAacChl
TEIUIOHOCHUTENSI ~ HapacTAalOUMM  WTOTOM  (MHTETPHPOBaHWEM, CYMMHPOBAaHHEM)  CIIydaifHbIC
MOTPEIHOCTH U3MEPEHNI HE3HAYNTENIBHBI (OHM B3aMMOKOMIICHCHPYIOTCS).



1.3. TlorpemmocTs, OOYCIOBIEHHYIO BBIYMCICHHEM TEIJIOBOM DSHEPrHM U (MJIM) MacChl
TEIMJIOHOCHUTEIS, YIUTHIBAIOT B TOM CIIydae, €CIIM OHa SBIAETCS cyniecTBeHHOoH (1. 3.11).

1.4. IlorpemHOCTs U3MEPEHUM OLEHUBAIOT ISl CTATHUECKOI0 PeKMMa U3MEPEHUI MpU pa3iIUyHbIX
COYETaHMX MOCTOSIHHBIX 3HAUECHUH MapaMeTPOB TEIUIOHOCHTEJISI, BXOAAIMX B YPaBHEHUSI U3MEPEHHH.
Wurterpan mnpousBeseHUs MacChl TEIUIOHOCHUTENS HA OSHTAJBIMIO TEINIOHOCUTENS 3aMEHSIOT Ha
IIPOM3BEICHNE MACChl TEIUIOHOCUTENS Ha SHTAJBIIHMIO TEIJIOHOCHTEIIS, IIpeHeOperas MOrpelHoCTsIMI
OT TakKoi 3aMeHBL. B cirydae, ecim MorpemHocTh 3TOH 3aMEHBI CYIIECTBEHHA, €€ HEOOXOJMMO y4ecThb B
KOHKPETHOW METOJMKE OLICHUBAHUS TOTPEIIHOCTEH.

1.5. CocraBnsionpe MOTPEIIHOCTH H3MEPEHHWH, OOyCIaBIUBAIOIWE TIIOJNHBIE (CyMMapHBIE)
MOTPEIHOCTH M3MEPEHUH TEIUIOBOI YHEPTUN M MAcChl TETUNIOHOCHTEINS, TODKHBI OBITh MPEICTABICHBI
JUIL KOHKPETHBIX YCIOBHH HM3MEPEHHH, HampuMep, Ul HOPMAIbHBIX WM PEANbHBIX YCIOBHH
MPUMEHEHHUS. CPEACTB H3MEPEHHUH, C IIOMOIIBI0 KOTOPBIX OCYINECTBIAIOT H3MEPEHHUE TEIJI0OBOM
9HEPIUU U MACChl TEIIOHOCUTEIIS.

1.6. OreHNBaHME COCTABILIONMX MOTPEIHOCTH CPEACTB U3MEPEHUN TEIUIOBOM PHEPTUU M MAaCCHI
TCIIJIOHOCUTEJIA B PCAJIbHBIX YCJIOBUAX (C YU4E€TOM BJIMAHUA BIWUAIOMIAX Be.HI/I‘lI/IH) IIpoOBOAAT B
COOTBETCTBUU C METOIMYECKUMU ykazaHusMu PJ[ 50-453-84.

1.7. ®opmynsl s OLIEHKM IOTPEIIHOCTH HM3MEpPEHUIl NpeACTaBieHbl B BHJE aireOpanydecKoit
CYMMBI COCTaBJISIIOLIMX OSTOW IOTPEIIHOCTH C COXpPaHEHHEM apH(MeTH4yecKux 3HAKoB (+,-),
COOTBETCTBYIOIIMX ypaBHEHUSIM M3MepeHnii. Takoe mpencrasinenne GopMyi NOrpeHOCTH N3MEPEHHI
MO3BOJISIET ~ HMCIIONB30BaTh WX IIPH  Pa3lMYHBIX CHOCO0aX CYMMHPOBAaHHS — COCTaBIISIONIMX
morpenmoctedl. [lpu oleHWBaHWM HAaMOONBINCH MOTPEIIHOCTH W3MEPCHHH C JTOBEPHUTEIHHOU
BEPOATHOCTHIO, ONMM3KOH K EIUHUIIE, CyMMHPOBAaHHE COCTABISIOIMMX OCYIIECTBISIOT 1O (opmyre
(3.23), a c moBepUTENBHON BEPOSTHOCTHIO, Onm3Koit K 0,95, mo dhopmyne (3.24).

1.8. JloBepHTENBHYIO BEpOSTHOCTh HAWOOJBIICH MOTPENIHOCTH H3MEpPeHHMH B OOIeM ciydae
ycraHaBIuBaloT Onmm3koil k 0,95. B oTAenpHBIX Ciiydasix, MO COTJIACOBAHUIO 3aWHTEPECOBAHHBIX
CTOPOH, JIOBEPUTEIHHYIO BEPOSITHOCTh HAWOOJbIIEH MOTPeNHOCTH W3MEPEHUH YCTaHaBIUBAIOT
OJM3KOW K elUHHUIIe, HATPUMED, KOTIa YHCIIO COCTABISIIOLIMX MOTPELIHOCTEN He OoJiee TpeX, a TaKkxke
Ha y3JlaX ydeTa UCTOYHUKOB M KPYIHBIX MMOTpeOMTENEH TENJOBOM 3HEPIUU W TEIJIOHOCHUTENS, MpU
OLIEHKE IOTPEIIHOCTH KOHKPETHBIX 3K3EMILISIPOB CPEACTB M3MEPEHMI, UMEIOIMX WHIUBUIYaTbHbIE
METPOJIOTUYECKHE XapaKTePUCTHKH, U JIp.

2. YpaBHeHUS U3MepPeHU

2.1 YpaBHEHHS W3MEPEHHUN TEIUTOBOM »Heprur Q B TETNIOOOMEHHOM KOHTYPE MMEIOT CIEIYIOIIN
BUJ:

a) B OTKPBITOM TEINIOOOMEHHOM KOHTYpE - IIPU HEPABEHCTBE MaCCOBBIX PACXOJI0B TEIUIOHOCHUTEIS B
[OJAIOIEM M Oo0paTHOM TpyOompoBogax (C Y4eTOM TEIJIOBOM SHEPrHHM XONOJHOH BOIBI) B
3aBUCUMOCTHU OT U3MEPCHHBIX MMAapaMETPOB TEIIJIOHOCUTEIISA U aJITOPUTMOB 06pa6OTKI/I WX 3HAYCHUH

1 |
0= [mmdi— [myhyde; (2.1)
10 10
T T
Q= [my(hy —hy)de+ [(my—my de; (2.2)
70 0
! gl
Q= [ my(ly—hy v+ [ (my—my hydr; (2.3)
70 T0
1 U
0= sz (hl —hy )d‘c+ I(mrB +my )hldt ; (24)
0 10
1 1
0= [my(hy —hy)dv+ [(mpy +my ydr ; (2.5)
70 0

0) B 3aKpBITOM TEIUIOOOMEHHOM KOHTYpE - IIPU PAaBEHCTBE MACCOBBIX PACXOJO0B TEINIOHOCHUTENS B
MIOJAf0IIeM U 00paTHOM TPyOONpOBOAAX (m; = M, = m) B 3aBUCHMOCTH OT METO/a N3MEPEHUH



7
0= | my(hy =y ; (2.6)
0

7
0= [gK, (6 -1 )dr, 2.7)
0
rae Q - BoipaxeHa B MJIx;
m; U mp - MacCOBBI pPAacXoJl TCIUIOHOCHUTEINS, COOTBETCTBEHHO, B IOJAIONIEM M OOpaTHOM
TpybomnpoBoax, T/4;
My W My - MAacCOBBI pacXoi TEIJIOHOCHTEIS, COOTBETCTBEHHO, B TPYOOIIPOBONE TOPSYEro
BOJIOCHAOKEHUS M TPYOOIIPOBOIE IOAMUTKH, T/4;
hywah, - sHTATBIHISY TEMJIOHOCHUTEJSI, COOTBETCTBEHHO, B TIOJAIOIIEM B 0OPaTHOM TPYOOIIPOBOAX,
KJIK/KT;
M ¥ ¢ - MACCOBBII 1 OOBEMHBII pacxobl B IOJAIOIIEM B 00paTHOM TpyOOIIpoBoAaX, T/4 U M/
K, - TenmoBoit ko3 duimenT no esponeiickomy cranaapty EN 1434;
t| ¥ t, - 3HAYCHUS TEMIIEpaTyp B IMOJAIOIIEM U 00paTHOM TPYOOIIPOBOIAX;
To U Ty - MOMCHTHI BpEMEHH, COOTBETCTBYIOIIEC HAYaly (To) H OKOHYAHUIO (T;) HHTEPBAJIa BpEMCHH
HM3MEpEHHUS TeTUIOBOM SHEPTHH, .

* B nacrosmeit pexomMernammu npuHaTa sHTanemusA no [OCT 98-86, MU 2412-97 u MU 2451-98, xoropast
HpUBeJeHa Ha | KT Macchl TEIUIOHOCHTEII.

2.2. YpaBHEHHE HW3MEPEHHU TEIUIOBOH SHEPIruH, COAEpIKAlleiics B TEIUIOHOCHTENE, Ul JII00OTOo
TpyOOIIPOBOJIa MM OJHOTPYOHOW CHCTEMBI C YUETOM TEIUIOBOI SHEPTrHH XOJOAHOW BOABI Oy, UMEET
BUJI:

T
Q= [ mhdr, (2.8)
10
rzie m U h - MacCOBBIH PACXOl U SHTANIBIIHS TEIUIOHOCHUTENS B TpyOorpoBoe (T/4, KJk/Kr).
2.3. YpaBHeHHE H3MEpEHHIl Macchl TEIUIOHOCUTENS M, MpHU WCTIOJIb30BAaHUU pacxojoMepa JJis
JII000r0 TPYOOIPOBO 1A, UMEET BHT

7
M = [mhdr (2.9)

10
2.4. YpaBHEHHS H3MEPEHHH MacChl TEIJIOHOCUTEN M, 0TOOpaHHOTO U3 TEIII00OMEHHOTO KOHTYpa
WJIN BBCJACHHOI'O B TEIIO0OMEHHBII KOHTYP, B 3aBUCUMOCTH OT AJITOPUTMOB H3M€peHHﬁ HUMCIOT BU/J]

T T T

M = Imldr— Imzdt = I(ml —my )t ; (2.10)
0 10 0
1 1 1

M = J.mrBdr+ .[mndr: J(””m +mn)dr. (2.1
10 10 10

2.5. VYpaBHEHUS ONpenesieHNs] TEIJIOBOM SHEpPIruM, IPOW3BEACHHOW HCTOYHHMKOM, (J, (T.e. mpu
HCKITIOYCHUHN M3 TEIUIOBOM SHEprum, ykasaHHoi B popmymnax (2.1) ... (2.5), (2.8), TemnoBoit aHeprun
O, COEPIKAIICHCS B XOIOAHOM BO/IE), TPEICTABISAIOT B BUIC

T
Oy =0-0xs =0- .[mXBhXBdT’ (2.12)
0

rre Q - TemioBas SHEPIUs B TEIUIOOOMEHHOM KOHTYpPE HWJM EIUHHYHOM TPyOOIpOBOJE,
onpeaencHras mo Gopmynam (2.1)...(2.5), (2.8);

My ~ MacCOBBIA PacXoj XOJOJHOW BOJbI (IIPU OTCYTCTBHH YTEUEK TEIJIOHOCUTEINS MOXKET OBbITh
PaBHBIM MacCOBOMY PacXOAy TEIUIOHOCUTEIS (my - my) uiu (my + m,) Uik (Mg, + my;) TOCTYHAIOMIETO
uam  oTOMpaeMoro M3 TEIIOOOMEHHOTO KOHTypa, JHOO MacCOBOMY pacxoy B OTACIHHOM
TpybompoBoze), T/4;

Ny - DHTAJIBITNS XOJOIHOM BOIBI, KJIK/KT.

3. OueHKH NOTPeIHOCTH U3MepeHui



3.1. OTHOCHUTETBHYIO MOTPEIHOCTh NU3MEPEHUH TEIIOBOM SHEPTUH O OTKPBHITOM TENIOOOMEHHOM
KOHTpE 3a OTIpeeTICHHBII HHTEepBaI BPEMEHH (T - Tp) OLIEHUBAIOT B MIPOLIEHTAX 110 (GOpMyJIaM:

a) MPU U3MEPCHUH TEIUIOBOM dHepruu 1o dopmynam (2.1)...(2.3):

B 00111eM ciydae (KOTAa MCIOJb3YIOT TOJIbKO OTHOCHTEIbHBIE MTOTPEIIHOCTH H3MEPEHHUN IHTAIIBITU
U Macc TEMIOHOCHTEJIS)

6 =

I-a

B CIIydae WCIIOJB30BaHUS OTHOCUTCIBHBIX TIOTPEIIHOCTCH W3MEpEHUI SHTANbIUA W Macc
TCIJIOHOCHTEIS, a TaKKe OTHOCHTCIBHOW TMOTPEIHOCTH WM3MEPEHHUH Pa3sHOCTH  DHTABITHI

TEIIOHOCHTEIS B IIOJIAIOLIEM H 00PaTHOM TPYOOIPOBOLAX dyy,

6:1—1(1[3 [(l_a)6h1+(l_5h6hp +6M1_(X’B'6M2:|; (3.2)

B Clly4ae MHCIOJb30BaHUS OTHOCUTEIBHBIX IOTPELIHOCTEN M3MEPEHUM SHTalbIMi M Macc
TEIUIOHOCHUTENS, a TaKXe OTHOCHUTEIbHBIX IOIPEIIHOCTEH HW3MEPEHUHM PA3HOCTU BHTAJbIIUM

TEIUIOHOCUTENST O M DPaA3HOCTH PACXOILOB TEIUIOHOCHUTEISA O B MOJAIOIIEM W OOpaTHOM
hp mp

LB(SMI-FS/H_GB.SMZ_GB'ahz); (3.1

TpyOOmpoBOIAX

° :ﬁ[ﬁ‘ml # =By + o1 =B +Bl1 -y | (3.3)

0) pu U3MEpEeHNH TEIUTOBOH 3HepruH 1o Gopmyre (2.4);
B 001IeM ciydae (KOrja MCIOJIb3YIOT TONEKO OTHOCHTEbHBIC TOTPELIHOCTH U3MEPEHUIT SHTANBITHN
W Macc TEIIOHOCHTEIIs)

8= 1_laB [o(1=B)8 v + (1= B3 + 81 — BB ] (3.4)

B ClIy4ae MHCIOJb30BaHUS OTHOCUTEIBHBIX IOTPELIHOCTEN M3MEPEHMM SHTalbIUMi M Macc
TEIUIOHOCHUTENS, @ TAaKXe OTHOCUTEJIBHOM IOTPEIIHOCTH H3MEPEHMH PA3HOCTU  BHTAJBIIUM

TEIUIOHOCHTEIS B [IOAIOIIEM 1 00paTHOM TPYOOIPOBOAAX dy,

1
6= —ap [0~ )8y; +afi- BJonp +all=PBByy +(1-a)dy3 I (3.5)
B) NIPH U3MEPEHNH TEINIOBOU 3Hepruu 1o dopmyse (2.5):
B 0011eM cirydae (KOorja NCIIONB3YIOT TOJIBKO OTHOCHUTENBHBIE IOTPEITHOCTH U3MEPEHHUH SHTANBITHH
W Macc TEIIOHOCHTEIIs)

8=——[(1-B)Sy1 +B(1- o3 +8h1 +0BSpr |; (3.6)

I-ap
B CJIy4yac MCIOJIb30BaHUSA OTHOCHUTENBHBIX IOIPEIHOCTEN W3MEPEHUM OHHTAIBIMI M Macc
TEIUIOHOCUTENSI, a TakKXke OTHOCUTEIBHOM TMOTPEeIHOCTH W3MEPEHUHM Pa3HOCTH SHTAIbIIHUN

TEIUIOHOCHTEIIS B [IOAAIOIIEM 1 00paTHOM TPYOOIPOBOAAX dy,

1
5 “1op 1= B) 1 + (1 iy +a(l=Bypy +B(1-a),3 ). (3.7)
M2 h2 YSMI‘B +18M1'I MFB Ml'[
o= — Pp=—3 = ; il =
rze: o M, B PR - M, M,

Shl u 6h2 OTHOCHUTECJIbHAasA MOTPEIIHOCTDb H3MCpeHI/Iﬁ OHTAJIBIIMU TCIIJIOHOCUTCIIA B ITOJANOLIEM H

>

obpaTHOM TpybomnpoBonax, %o;

Sy1s Ou2 5 Oprp M Oy OTHOCHTENBHAS MOTPEIIHOCTh M3MEPEHUH MacCOBOTO pacxoja MM Macchl
TEIUIOHOCHUTEISI B TIO/IAI0IIEM, OOPaTHOM, TOPSYEro BOIOCHA0KEHHUS ¥ OANUTOYHOM TPYyOOIpOBOIax,
03

My, My, My, 1 M, - COOTBETCTBEHHO Macca TETJIOHOCHUTEISI B MOJAIONIEM, 0OpaTHOM, TOpSYEro
BOJJOCHAOKEHHSI ¥ TIOATUTOYHOM TPYOOIIPOBOAAX.

[Ipu omeHKe OTHOCHUTENBHON TIOTPEMHOCTA W3MEPEHHWH TEIIOBOW JSHEPrHuM 1O (opMyiaMm
(3.4)...(3.7) ¢ y4eToM MOTPEMHOCTH, OOYCIOBICHHOH yTE€UYKaMH TEIUIOHOCHTENS, COCTABIISAIOILYIO
HOTPEMHOCTH O3 OLIEHUBAIOT B IIPOLIEHTAX 110 (GopMyIie



YO e + 10, —€100%
dyz =

3.8
y+l+¢ (3-8)

M
rae €= Vy , € B YMCIIMTEJIE Beeraa Oepercsi co 3HaKOM MHHYC (-);

1

M, - Macca yTedeK TEIIIOHOCUTENS, T.

J1s BOASHBIX CHUCTEM TEIUIOCHAOKEHHUS IoIycKaeTcss Kod(D(HUIHEeHTH a, Y, [, € OIpenensiTh Kak
OTHOLIEHHE COOTBETCTBYIO LM X PACXOJ0B TEILIOHOCUTEIS 11y, My, M3, Wy, My, My.

3.2. OTHOCHTEIBHYIO OTPEIHOCTh M3MEPEHUN TEIUIOBOM SHEPTUU O B 3aKPHITOM TETFIOOOMEHHOM
KOHTYpE OLIEHUBAIOT B IPOIIEHTAX 110 (hopMysam

a) MU U3MEPEHHUH TEILIOBOI YHEeprun 1o Gopmysne (2.6);

B 001IIeM clydae

Oy —PS p2
M t—
1-p
B CJIy4a€ UCIOJIb30BAHUS OTHOCHUTEIBHOW MMOTPEIIHOCTH H3MEPEHHM PA3HOCTH JHTANBIHAN
TEIIOHOCHTEIS B II0JIAKOLIEM H 06PaTHOM TPYOOIPOBOLAX dyy,
8=08y +8pp - (3.10)

0) mpu U3MEPEHNH TEIUIOBOW SHEpTuH 1o hopmyie (2.7):
B o0meM ciydae (Korga M3MepsioT 00BEeM TEIUIOHOCHTENS M €r0 TeMIIepaTyphl B MOJAIOMEM H
obpaTHOM TpYyOOIIPOBOIAX)

5=5 : (3.9)

8=38y +8k, +08 +38p, (3.11)
B CITydae U3MepeHUst 00beMa TEINIOHOCHTENSI  PAa3HOCTH TEMIIEPATyp TEIJIOHOCUTES B MOAAIOIIEM
1 00paTHOM TPyOOIPOBOIAX
8=38, +dk, +0¢, (3.12)
rae 8, M O - OTHOCHTENIbHAs MOTPENIHOCTh U3MEPEHUH MacChl M 00beMa TETIOHOCHTENS, %o;

ok ¢ - OTHOCHTEJIbHAS HOTPEIIHOCTh ONPEIENICHHS TEMI0BOKO koaddummenta K, %;

8¢ U Oy - OTHOCHTEJIbHAS IOTPEIIHOCTh H3MEPEHUH TeMIIepaTyphl TEIJIOHOCUTENS B IIOAIOIIEM
n obpaTHOM TpyOompoBOaax, %;
Oy - OTHOCHTEIbHAs IIOTPEIIHOCTD H3MEPEHHS Pa3HOCTH TEMIICPATYP TEILIOHOCHTEIS, Yo.
3.3 OTHOCHTENBHYIO MOTPEINHOCTh U3MEPEHUH TEIUIOBOH YHEPTHH TEIIOHOCHTEINS O IUIS JIF0O0TO
TpybompoBoaa (1. 2.3), OLleHWBAIOT B MPOIEHTaX O (opMyIie
d=0, +0y. (3.13)
3.4. OTHOCUTENBHYIO MOIPEHHOCTh M3MEPEHHH MAacChl TEIJIOHOCHTEeNs O, Uil J00oro
TpyOOIIPOBOJIa, IPU U3MEPEHUN 00beMa TEIUIOHOCHTEJISI, OL[EHUBAIOT B IIPOIICHTAX 110 GopmyIie
8y =08, +0,, (3.14)
rae 8, u 8, - OTHOCHTENIbHAS OTPEIHOCTh H3MEPEHNH 0GbeMa 1 INIOTHOCTH TeIIOHOCHTENs, Yo.

3.5 OTHOCHUTENbHYIO IOIPEHIHOCTh HW3MEPEHUIl Macchl TEIJIOHOCUTENA O, , OTOOPAHHOIO HIIH

BBEJICHHOTO B TEIUIOOOMEHHBIA KOHTYp, OL[EHUBAIOT B IPOLICHTaX M0 (hopMysam:
MIPHU U3MEPEHUN MACChI TETUIOHOCUTENS 110 (hopmyie (2.10)

1

Sy=—"-—WM 3,1 +M>5,,), 3.15
M M1—M2( 1By1+ M58, ) (3.15)
IPU U3MEPEHUH MacChl TeIUIOHOCUTeNs 110 opmyte (2.11)
1
Oy = (MFBSMI‘B+MH6MH)’ (3.16)
MrB M
ra¢ Oy ¥ O, - OTHOCHTENbHAas IOIPEIIHOCTh W3MEPEHUS MAacChl TEIIOHOCUTENS B

TPYOOIIPOBOIaX TOPSTYETr0 BOJOCHAOKEHHSI U IIOAIUTKH, %.
36. OTHOCHTENBHYIO NOTPEIHOCTh H3MEPEHHI MacChl TEIUIOHOCHTENS MpH HW3MEPEHWH TI0

¢dopmyie (2.11) ¢ yueToM norpemHocT, 00ycI0BICHHONW yTeUKaMH TETNIOHOCHTEINS, O, , OLICHUBAIOT
B IIPOLIEHTaX 110 popmyie

1
S = 33 MO M =M 100%), (3.17)



3.7 OTHOCHUTENBHYIO TOTPEIIHOCTh HW3MEPEHHH O, TeIuIoBod 3Heprum Q,, OIpencisieMylo B
COOTBETCTBUH ¢ (hopMyIoii (2.12), OeHUBAIOT B IIPOLIEHTAX 110 GopMyIIe

1
60, =—|00— o ) , 3.18
u Q_QXB [Q st( mxe T Ohxs )] ( )

rae Q - TeroBas SHeprus, onpeaeneHHas mo popmynam (2.1)...(2.5) u (2.8);
d - OTHOCHTETIBHAS TTOTPEIIHOCTD, onpeneseHHas o popmynam (3.1)...(3.7) u (3.13);
ol
O = ImXB hypdt - TemIoBast SHEPTUS XOJIOAHOH Bobl, M/JIXK,
0
Oyxs ¥ Ophxs OTHOCHTENBHBIE MOTPENTHOCTH H3MEPEHNI MACChI U SHTAJBIINH XOIOAHON BOJBI, Y0.
3.8. OTHOCHTENBHYIO TOTPEIIHOCTh W3MEPEHHH SHTANBIUHN TEIUIOHOCHUTENS  OICHHUBAIOT II0
¢bopmyre:

2 (g V2]
Z—]z Stl‘ d_p 5 p p
oy = + , 3.19
h P P (3.19)
dh  dh
rae m u - YJacTHBIE TPOU3BOIHBIE (hyHKIHH /1 TI0 TemmepaType, kK/Dx/kr °C, ¥ mo JaBieHHIo,
p

k/x/kr [a (auddepennmansl 3aMeHsIoT, Kak IPaBUIIO, HA COOTBETCTBYIOIIE TPUPALLCHNUS);
p - naBieHue Teronocurens. Ila.
3.9. OTHOCHUTENBHYIO MOTPEHIHOCTh M3MEPCHUN IUIOTHOCTU TEIUIOHOCUTENS O p OLCHMBAIOT IO

dopmyre:

) p 5 0,5
d p
—pStt d_S‘DP
5, =|| 2 L &2 : (3.20)
P P
dp dp 30
rae o 5 - YacCTHBIC MPOW3BOAHBIC (PYHKIMH p IO TemmepaTtype, Kr/M °C, U 10 TaBIeHUIO,

kr/m° Tla (uddepeniman 3aMeHsIoT, Kak IIPaBHII0, Ha COOTBETCTBYIOIIME IPHPAILICHHS).

3.10. ®opmyist (3.1)...(3.10), (3.13) MoryT ObITH HPEJCTABICHBI B JPYrOM BHJC Ha OCHOBaHUHU
sapucumoctd m = gp u (hopmyner (3.14). Tlpu 3ToM MaccoBblii pacxon (Maccy) 3aMEHSIOT Ha
00BbeMHBIH pacxon (00beM) W IUIOTHOCTh TEILUIOHOCHTENIE M BMECTO MOIPEHIHOCTA HW3MEPCHUIA
MaccoBOTO pacxojia (Macchl) UCIOJB3YIOT MTOTPEIHOCTh U3MepeHHi (00beMHoro pacxoaa (oobema) u
MOTPEIHOCTh U3MEPEHUH IIIOTHOCTH TEINIOHOCHTEIIS.

3.11. OTHOCHTENBHBIE NOIPEIHOCTH W3MEPEHMII NTapaMeTpoB TEIUIOHOCHUTENS (pacxoa, pa3HOCTH
pacxoJ1oB, 00beMa, pa3HOCTH 0OBEMOB, MACChl, PA3HOCTH Macc, TeMIIepa TYpBl, pa3HOCTH TEeMIIEpaTyp,
JaBleHus) O, NPU HU3MEPEHHM KOTOPHIX HUCIIOJb3YIOTCS HM3MEpPUTENbHBIE KaHAJBL, COJEpIKalie
pa3iIn4HbIe U3MEPUTENIbHBIE KOMIIOHEHTbI, OLIEHMBAIOT B MPOLEHTaX 110 Gopmyre

n
61'[ 2281']( > (321)

i=1
rac 611( - OTHOCHUTCJIbHAasA TMOIr'pCHIHOCTH i-T0 HU3MCPUTCIIBHOI'O KOMIIOHCHTA (paCXOILOMepa,
CUCTYHKA, TCIIJIOBBIYUCIINTCIIA, TepMonpeOGpa3OBaTenﬂ COITPOTUBJICHU A, KOMILJICKTa

TepMoIIpeoOpa3oBaTeieii CONPOTUBICHUS U 1Ip. ), %o.

3.12. OTHOCHUTENIBHYI0 HOTPEIIHOCTh BBIYUCICHUS TEIUIOBOM SHepruu O, (IpU ONpeleneHuu
TEIUIOBOM 3HEPIWHU 110 M3BECTHHIM 3HAUYCHHSM IapaMETPOB TEIUIOHOCHUTENS) YYHTHIBAIOT IIyTEM e
nprbaBiIeHUs K morpemHocTsM O, ecinn oHa He MmeHee 0,1%. Ilpm ncnonp3oBaHmm 1HQPOBBIX
TEIUIOBBIYHCIINTEINICH OTHOCUTENBHYIO ITOTPEIIHOCTh O, OICHHWBAIOT B MPOLEHTAX MO GopMyIie

83 :ST +8d +6k9 (322)
rae 87 - OTHOCHTENBHAs MOTPEIIHOCTh TEMJIOBBIYUCIUTENS MIPH BBIYUCICHUN TEIUIOBOM SHEPTHH,
03



8} - OTHOCHTENBHAS MOTPEIIHOCTh, 00YCIOBICHHAS N3MCHEHHEM TEIUIOBOW SHEPIHH A; 3a BpeMs
MEX/1y OIIPOCaMU MU3MEPSEMbIX TapaMeTPOB TEMIOHOCUTENS, Yo;

Ay -100%
Sk :—Q 5

8,4 - OTHOCHUTENIBHASI IOTPEIIHOCTh, OOYCIOBICHHAS IUCKPETHOCTHIO d IOKA3aHWI TEIIOBOM
sHepruu, %

d-100%
Mo

rae d - HOMUHAJIBHOE 3HAUYCHHE HauMEHbINero paspsiaa, MJIxk.

3.13. Ilpu onleHWBaHMU HAMOONbIIEH MOTPEIIHOCTH U3MEPEHUI C JOBEPUTEIHLHON BEPOSITHOCTEIO,

6nm3koi k enunune, popmyisi (3.1)...(3.18) npeacrasmsor B Buze

i=N J=L
3= Y K8+ Y |K;3|, (3.23)
i=0 =0
rie K; m O; - xodbdunueHT M 3HayeHHE -0l COCTaBIAIONIEH MOrPENIHOCTH, HMMEIOIIEH

ONpEeIeIeHHBIN 3HAK - TUTIOC (1) Wi MUHYC (-);
K; n M, - xoadduiment u 3HaueHHe j-off COCTABNAIOMIEH MOTPEMIHOCTH, HE HMMEIOMIeH

OIPEJICICHHOTO 3HAKa;

Nu L - KOJIMYECTBO i-bIX U j-bIX COCTABISIO MM X ITOTPEITHOCTEH.

Koadpdunuentsr K; u K; onpenensror ¢ yd4eToM OONMX MHOXKHUTENEH, BXOAAUMX B (HOPMYIIbI
OLIGHUBAHUS ITOTPEIIHOCTEH.

3.14. TIpn oneHnBaHMM HaMOOJBIICH MOTPEIIHOCTH C JIOBEPUTEIHHOM BEPOSTHOCTHIO, OJIM3KOH K
0,95, popmyst (3.1)...(3.18) mpeacTaBIsIOT B BHIE

i=N j=L 0.5
5= Y K8, % Y K385 | (3.24)
i=0 =0

B ciyqae cymiecTBeHHONH KOppPEIALMH MEXIy MOTPEHIHOCTSIMH €€ YJYWTHIBAIOT B KOHKPETHOH
METOANKE BBITOJIHCHUS N3MEPEHHH.

3.15. To HacTosmel peKOMEHIAIMH IOMYCKAETCS OINEHWBATh MOTPEMIHOCTh TEILIOBBIYUCIIHTEINCH
IIPY UCTIONIb30BAaHMM HOPMHPOBAHHBIX HIIH ONPEJIEICHHBIX 3KCIIEPIMEHTAIBHBIM ITyTEM MTOTPEIIHOCTEH
KaHAJIOB M3MEPEHUH MapaMeTpoB TEIUIOHOCHTENS (Pacxoja, pa3HOCTH PacXoloB, 00beMa, pa3HOCTH
00bEMOB, Macchl, Pa3HOCTU MAacc, TEMIIEPaTypbl, pa3HOCTH TEMIeparyp, JaBieHus u jap.). [Ipu stom
ClIeZlyeT YYUTHIBATh IOTPEIIHOCTh BBIYHMCIICHUS TEIJIOBOW YHEPIUH, NMOCKOJIBKY OHa MOXKET BHOCHUTH
CYIIECTBEHHBIN «BKJIa» B HOIPEIIHOCTD TETIJIOBBIYMCIUTEIS.

3.16. ns cucTeMbl TEIUIOCHAOKEHMS, COAEpXallell HECKOJIBKO OTIEJbHBIX TPYOOIPOBOJIOB M
(un) TemnooOMEHHBIX KOHTYPOB, CPEIHEB3BEIICHHBIE MMOTPEIHOCTH U3MEPEHHH TEIJIOBOH IYHEpPIruH
8, ¥ Macchl TEIJIOHOCUTENA § ;. OLIEHUBAIOT B IPOLEHTAX HO (hopMyslaM

n
ZSiQi
5. =L | (3.25)

2.9,
=
I (3.26)

rme n - KOJHYECTBO TPYOONpPOBOAOB U (WJIM) TEIUNIOOOMEHHBIX KOHTYPOB B CHCTEME
TEII0CHA0KEH NS,

d; u §,,; - OTHOCUTEJbHBIC IOTPEIIHOCTH U3MEPEHNH TEINIOBOH SHEPIUU M MACCHI TETNIOHOCHTEIS
B i-OM TpyOOIIpoBO/Ie U (MIJIN) TEIUIOOOMEHHOM KOHTYPE B CUCTEME TEILTOCHA0KEHHUS,

Q; mw M, - TemoBas OSHEPrHs W Macca TEIUIOHOCHTENS B (-OM TpyOompoBoae M (Wim)
TEIUIO0OMEHHOM KOHTYPE CHCTEMBI TETIIIOCHA0KEHHUS.



