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I'pynna T86.6
PEKOMEHJALIMSA

TocynapcTseHHas cucTeMa
obecnieueHus €{HHCTBA W3MEPEHUI
MU 2714-2002
OHeprus Teriosas ¥ Macca TETUIOHOCHTETS

B CHCTEMaX TeTocHabKeHMs.

MeTonuKa BHIIOTHEHHS H3MEPEHMH

OCHOBHBIE NOJIOKEHHS

1 ObaacTr npumenennst

Hacrosas pekoMeHAanMs YCTaHABIMBAET OCHOBHEIC IMOJIOXKEHHSA
METOJIKHM BBINOTHEHHS U3MEPEHMH TEIUIOBOH SHEPTrUM U MacChl TEMJIO-
HOCHTCIS B CUCTEMAX TEIUTOCHA0KEHHS.

TTonoxxeHus pexOMEHIALMX PaclpOCTPaHAIOTCS Ha H3MEPCHHUS Tem-
JIOBOM 3HEPIHM M Macchl TEINIOHOCHTENSI CPEACTBAMH M3MEPEHMH Kak
OTEUYECTBCHHOI0, TaK W 3apy0e)XHOro MpOU3BOACTBA, YAOBIECTBOPSIO-
UMK TpeGOBaHUAM HACTOSIUEH PEKOMEHAALIHHY.

PekoMenmanusa spisgercss 6a3oBbIM JOKYMEHTOM Ipu paspaCorke
KOHKPETHBIX METOAUK BBHIOJIHEHUS M3MEPEHHUH TCIUIOBOH JHEPIrHM H
MAacchl TEMJIOHOCHTEN, HEOOXOIUMEIX P U3MEPEHHAX.

PexoMeHalHIO N0TYCKAETCS HMCMOIB30BaTh COBMECTHO C PYKOBO-
JICTBOM TIO 3KCILTyaTallid Ha KOHKPETHbIC CPeACTBa M3MepeHnH n(ymm)
TeXHUYECKOH NOKYMEHTaUMeH Ha KOHKPETHBIE Y31bl YYeTa, COoxepKa-
wmeit Tpebopanms B coorserctBur ¢ TOCT P 8.563, npu ycnosuu, 4ro
OyayT BBINOJIHEHB! MOJIOKEHHS PEKOMEHAALUH.

TToscreHus NPUMEHIEMBIX TEPMHUHOB NMPHBEIEHbI B IIPHUIOKEHHM A.

2 HopmaTHBHBIE CCLIKH

B pacrosinei pekoOMeHAaLMH UCTIOIb30BaHbl CCHUIKM Ha CIEAYOLINE

I'OCT 8.563.1-97 I'CH. H3meperue pacxona U KONMYECTBa XHIAKO-
CTel. M ra30B METOJOM TMEPEMEHHOI0 neperana aasneHus. Jluadparmet,

comia UCA 1932 u 1py6sl BenTypH, YCTaHOBNIEHHbIC B 3alOIHEHHBIX
TpyOOIPOBOAAX KPYIJIOrO CEYEHU. TEXHUYECKHUE YCIIOBHSI.




TOCT 8.563.2-97 TCH. H3mMepeHue pacxoja U KONHYECTBA KHIKO-
CTeHl ¥ ras’oB METOAOM TMEPEMEHHOro Tiepenana xaBieHus. Meronuka
BBINIONIHEHHS M3MEPEHHH C IIOMOUIBIO CYXKAIOIIUX yCTPOMCTB.

TOCT P 8.563-97 'CH. MeTonuKH BHIIOIHEHHS H3MEPCHUH.

TOCT P 51649-2000 TeruiocueTydKy UIS BOASHBIX CHCTEM TEIUIO-
cHabxennsa. O6uue TEXHHYECKHE YCIOBHS.

P/ 50-160-79 Metoauueckue yka3anusi. Brenpenue u npumenenue
I'OCT 8.417-81 "I'CH. Enunuupt QpusHyecKix BeJryHH."

T'CCCH 188-99 Tabnuims cTaHAapTHEIX CTIPaBOYHEIX NaHHBIX. Bona.
VnensHs1it 06keM U SHTaNBNMs Tpu Temnepatypax 0...1000°C u napne-
uursx 0,001...1000 MITa.

MM 2412-97 I'CH. Bonansie cuctemsl TelniocHabkeHus. Y paBHeH s
HM3MEPEHHUH TEIUIOBOM SHEPTrUM U KONUYIECTBA TEIIOHOCHTEIIA.

MU 2451-98 T'CH. Ilaporsie CHCTEMBI TEIUIOCHA0KEHUS. Y paBHEHUA
HM3MEPEHUI TEIUIOBOH 3HEPriuM U KOJIHYECTBA TEIIOHOCHTES.

MM 2553-99 T'CH. DHeprus Temiosas ¥ TEIUIOHOCHTENE B CHCTEMAxX
TenocHabkeHHs. MeTtoquka OLeHHBaHMS NOTPEIIHOCTH H3MCPCHMIL.
OCHOBHBI€E TIOJTOXKEHHA.

MH 2588-2000 'CH. Pacxon W KOJNHYECTBO >KHIKOCTEH M rasos.
MertoayKa BHIIONHEHHA U3MEPEHHH C IIOMOINBIO U3MEPUTEIBHBIX KOM-
TUIEKCOB C CY>KAIOLIWMH YCTPOMCTBAMH Ui 3HAYCHHH DKBHMBAJICHTHOM
mepoxosarocti Ry 10Y/D cesune 30.

3 CoxpameHus H YCJIOBHbIe 0003HAYECHHSA

3.1 B Hacrosweld pexOMEHAALMH NPUHATH CIECHYIOLIME COKpamue-
HBS:
MBH - meTonMKka BBINOJIHEHUS H3MEPEHWH TEIUIOBOM 3HEPrHH M
MacChl TETUTOHOCHTE,

HJI - HopMaTuBHAas JOKYMEHTaLHA.

3.2 B nHacrosimell pexoOMeHJAlUH TIPUHATH YCIOBHBIE 0003HaYEeHUS
OCHOBHBIX BEJTHYMH U UX eJMHULBI, yKa3aHHbIE B Tabnune 1.



Tabnuma 1

Besmuuna YciaoBuoe Eananna
ofo3navenne | H3MepeHHi

Temnnosas sHeprus Q T [k (Pxan) ”

TemuoBas sHeprus 6e3 yyera Temio- Qxn T'Hx (Tkam)

BOM 3HEPruy XONOJHOH BOIBI

Tennopas sHeprys XonoAHOH BOABI Qs Tk (Tkan)

Macca TenioHOCHTE s M T

Macca TEruTOHOCHTENs, MPOUISAIEro M, T

1O fIoAafoIeMy Tpybornposoay

Macca TeruioHOCHTENs, MpOUIeALIero M, T

1o obparHoMy Tpy6ompoBony

Macca TerUIOHOCHTEN, IpoIemIIero M. T

IO MOANUTOYHOMY TpybonpoBony

Macca TeIUIOHOCHTENS, TIPOLIeIIero M. T

no TPyGOIpOBOAY FOPSAYETO BOXO-

cHab>xeHust

O6BeM TemoHOCHTEIS G M

Maccosblii pacXox TEIUIOHOCHTENs m /4

OO6BeMHEI pacXo/] TEINIOHOCHTENS g M /g

MaccoBblif pacxo[ TEIUIOHOCHTENS B m, /9

nogaoiiem Tpydonposoae.

MaccoBslif pacxojl TEIWIOHOCHTENS B m; /4

obparsoM TpybornpoBose

MaccoBblii pacxoz TETUIOHOCHTENS B m, /49

TOANMTOYHOM TPYOONpoBOae

MaccoBplif pacXoll TEIUIOHOCHTENS B My /4

TpybOIIpoBoie ropsyero BOAOCHAO-

JKCHUA

YV ienpHas 9HTAJIbIINA TEIUIOHOCHTEIS h KJDi/Kr

ViensHas SHTAIBIMA TEIUIOHOCHUTENS hy kJDr/kr

B MIOfAI0LIEM TpyOOonpoBoie

Viensnasd 3HTANBIMAA TETUIOHOCHTES h, kJDK/Kr

B 0OpaTHOM TpyGonpoBose

VnenpHas SHTAIBIHA XO0NOMHON BOJBI hye KkJDK/kr

TIIOTHOCTD TEMJIOHOCHTEJIS p? Kr/m’

IlepeBonHoi ko3 dunpeHT K 6e3pasMepHBIi

3




Ipumeuanms:

1. Tlpy mpencrapneHUy TETUI0BOM 3Hepruu B I'kan 3Havenus TeIuio-
BOW 3Hepruu, BeipaxesHbie B /DK, yMHOXAIOT Ha NEpeBONHON K03(-
duiment K=4,1868.

2. IInotHocTh TemnoHocuTens onpenenstor mo Tabnumnam ['CCCJL
188 xak BenMuMHy, OOPaTHO IPONOPLHHOHATBHYIO YIEIFHOMY 00BeMY,
win no MW 2412 » MM 2451.

Hpyrue 0603HaYeHNs IPUBE/ICHBI B TEKCTE.

4 O0muMe moJI0oKeHMst

4.1 ViasMepennsi TEIUIOBOH 3HEPrHM M MacChl TEILIOHOCHTESIS B CHC-
TeMaX TeIUIOCHAOKEHHS OCYIIECTBISIOT JUIS Henel MX y4eTa B COOTBET-
CTBUH C ypaBHEHHSMH M3MEPEHHUH, pErnaMeHTHPOBaHHBIMH B pasaelie 5
pPEKOMEHIalMH.

HsMepeHus OCYIIECTBNSIOT B CHCTEMaX TEINIOCHA0)KEHHS B OTICIb-
HBIX TpyOormpoBomax H(WIH) Ha BBIBOJAX TEIUIOOOMEHHBIX KOHTYPOB
HCTOYHHKOR TEIUIOBOM 3HEPIUH U Ha BBOAX TEIIOOOMEHHBIX KOHTYPOB
TeIUIOTIOTPEOMOMMX YCTAHOBOK.

4.2 HamepeHust TEIUIOBOIl 3HEPrUHM OCYWIECTBISIOT C TOMOMIBIO
CpeICTB M3MEpEHHi (TEIUIOCUCTIUKOB, H3IMEPUTENBHRIX CHCTEM H APY-
FUX CPEACTB M3MEPECHHH, B KOTOPBIX PEaNU3yIOT METOJ KOCBEHHBIX H3-
MepeHHI TEeTUIOBOi JHEPruM) Ha OCHOBAHUH PE3YJIFTATOB MPAMBIX HIH
KOCBEHHBIX M3MepeHMH pacxona (00bema, Macchl), TeMIIEpaTypsl, AaB-
Jledns (Jajnee — napaMeTpoOB TEITOHOCHTENN).

4.3 VIamMepeHus NapaMeTpoB TETUIOHOCUTENST OCYIHECTRISIOT B COOT-
BETCTBHH C METOIMKAMH BBIIOJHEHHS MX W3MEpeHuil ¢ yuyeTom tpedo-
BaHUM, U3NOKEHHBIX B HacTosleH pekomenianmuy. Usmepesus pacxona
U KOJNHYECTBA TEIUVIOHOCHTENS ¢ NPUMEHEHHEM CYXAIOLIUMX YCTPOHCTB
ocymectsisnot 1o 'OCT 8.563.1,2.

4.4 Tennopas 3Heprus, OTITyIEHHAs WA HOTPEeOIEHHAS OTKPHITBIMH
TEIUI000MEHHBIMU KOHTYPaMH CHCTEM TeIUIOCHA0KEHHS, CONEPKUT JBE
COCTaBJISIOIIHE:



a) TEIUIORYIO 3HEPrHIO, ODYCNOBICHHYIO HArpeBOM W YBEIHMHYCHUEM
[aBieHus TEIUIOHOCUTENS Ha MCTOYHHKE TErUIOBOM SHEpruu (T.e. Ipo-
H3BE/ICHHYIO Ha NCTOYHMKE TEILTIOBOM 3HEpruu), Qy;

6) TeIIOBYIO SHEPIHIO, COAEPKAILYIOCA B XOJIOMAHON BOIE, MCTIONb-
3yeMOii Ha MCTOYHHKE TEIUTOBOM SHEPTHHU JUIs BOCTIONIHEH:sS BOIOPa36o-
pa, TIO[NIMTKH U yTeueK CeTeBOH BOJBI U3 TETUIOBOH CETH CHCTEMBI Terl-
nocHabxenus (T.€. Ha NOJIMTKY UCTOYHWKA TEIUIOBOM SHEPruH), Qy,.

4.5 TeruoBas sHeprus, OTIYUIEHHAs! WM NOTpeONeHHas 3aKPHITBIMHI
TerI000MEHHBIMY KOHTYPaMH CHCTEM TEeIUIOCHAOKEHHI, UMEET OIHY
COCTaBISIOLUYIO - TEIUIOBYIO SHEPrHio, OOYCIOBIIEHHYIO HAarpeBOM H
YBENHWYEHHEM [aBJICHUsI TEIUIOHOCUTENA Ha MCTOYHMKE TETUIOBOH 3HEp-
ruy, Q.

4.6 Hactosllas peKOMEHAAUMA COUEPXKHT OCHOBHBIE IOJIOKEHH,
KOTOpBI€ ABNAIOTCS 6a30BBIMH TpU paspaborke MBH s KOHKPETHHIX
CPENCTB W3MEPEHHIA U Y3JIOB yueTa TeruioBoii snepruy v MBH ¢ kon-
KPETHBIMH CPEeJCTBaMH M3MEpeHHi TeruloBoi sHepruu. B atmx MBU
IPHBOJIAT CBEIEHHS O KOHKPETHBIX TEIIOOOMEHHBIX KOHTYpax W Tpy-
Honpososiax, Ha (B) KOTOPHIX OCYHIECTRISETCS W3MEPEHHE TEIUIOBOH
9HEPrUH, H YKa3bIBAIOT TIPEAENHl HOMYCKAeMbIX MOrpemiHoCTel U3Me-
peHuit (HOpMBbI MO PEIHOCTEH H3MEPEHMI).

Ilpu cyMMUpPOBaHMH H3MEPEHHBIX TCILIIOBBIX YHEPTHIA Ha OTAEIBHBIX
TerI000MEHHBIX KOHTYpax M (MAu) B OTAENbHBIX TPyOOIIpoBOAax 3Ha-
YeHMst TENNIOBOM JHEpPruy KOHTYPOB H NoAaomux Tpybonposomos Ge-
pyT co 3HaKoM (+), a ob6paTHBIX TpyOOnpoBOAOB - co 3HakoM (-). Ha-
npyMep, Ut MapOROH TerIonoTpebistolell yCTaHOBKH, UMEIOICH He-
CKOJIBKO TOJIAIOLIMX NapPOIIPOBOIOB U OXWH 00paTHbIH KOHAEHCATONPO-
BOJI, BCE 3HAYCHHS TEIUIOBOH >HEPruM, M3MEPCHHOH B MapoONpOBOJAX,
6epyT co 3HaKOM IDIIOC, a 3HAYEHME TEIUIOBOH 3HEPrUH, M3MEPEHHOH B
KOHIEHCATONPOBOJE, - CO 3HAKOM MHUHYC.

4.7 B obocHoBaHHBIX Ciydasx TpeGosanus B koHKperHbix MBU mo-
I'yT OTJIMYAThCH OT TpeGOBaHWMH, pernaMeHTHPOBAHHBIX B HACTOSLIEH
pPEKOMEHAAUMH. DTH CITydad JOJDKHBI ObITh NOATBEPXKACHH! NPH 4ATTe-
crauuy KoHkpetHbix.- MBU.



5 Meroa n3MepeHnii

5.1 TerIOBYIO HEPTHIO W MacCy TCIJIOHOCHTENSA H3MEPAIOT B COOT-
percteul ¢ MU 2412 u MU 2451, ypaBHeHUs w3mepeHHii KoTOopbiX (C
yueToMm ¥ 6e3 ydera TEeIUIoBOH SHEPruy XOJOHHOH BOABL, Q, , comep-
Xameics B M3MePAeMOii TEILIOBON SHEPruK), NPUBEICHBI B HACTOAIEM
pazznene.

5.2 Viamepenus TeIUIOBOH 3HEPTHH Ha OTKPHITOM TEIiOOOMEHHOM
KOHTYpE CMCTEMBl TemiocHaGxkeHUs u B a1obom Tpybonposoxe (wiu
OHOTPYGHOM CHCTEME TENIOCHA0XEHHU) MOKHO MPOBOAMTH IO BYM
BapUaHTaM:

a) B BUJE CYMMBI COCTaBIsSIONMX ee BemuuuH Q, 1 Q,; B COOTBETCT-
BHY C YPaBHCHHAMH U3MEPEHMH

Q = QH + QXB = 10_3 . Im]hldT - J’mzhzd‘c ) (51)

To To

Q=Q,+Q,, =107 v{itj’m2(hl —h,)dt + Tj(ml - mz)hld-c:i , (52

To To

T T

Q= Qu + Qxa = 10*3 ) {Tj‘ml(h] - hz)dt + Tj.(m] - mZ)thtjl 5 (53)

Q=Q,+Q,=10". Iml(h‘ ~h2)dt+j.(m“ +mn)hld1} , (5.9)

To

Q=Q,+Q,, =10"- j’ml(hl fhz)d1+_“.(mm +m,,)h2d1:} , (59

T
Q=Q, +Qy, = [mhdr (8 TpyGonpogone); (-6

To

6



©) B BuaE BENMIMHE! Q, B COOTBETCTBHMH C YPABHEHUAMM H3MEPEHMA

Q,=107- :{lmlh,d't—;[lm2h2dt—:jj(ml4—mz)hxndr , (57
Q=107 [jmz(h,~h2)dr+;[(m, z)hldt—z(m,-—mz)hxndt] ) (5.8)
Q=107 {Im (hy ~hy)de+ «{(m‘ Z)hzdr—z(m] -mz)hmdl} .9
Q,=10"- Bmz(h h )d'c+j(m +mn)h,dr—:j:(mm+mn)hudt]’ 610
Q, =107 “m (h,~h )dr+j(m +m, )h,dt- :l‘:(m +m)h, dt} > (5.11)
Q, =107 'D]mhdr :I; mhx,,dr} (8 Tpy6omposoze) , (.12

e To 4 T) - MOMEHTBI BpEMEHH, COOTBETCTBYIOLIHME Hadalmy ( Tp) M
OKOHYAHMIO (T;) HMHTEpBaJa BpPEeMeHH H3MEpeHHi TETUIOBOH SHEPrHH,
y,

JUI4 MCTOYHMKOB TeTUTOBOM 3Hepruu dopmyist (5.4), (5.5) u (5.10),
(5.11) NpuMeHSIOT IPX OTCYTCTBHM YTEUYEK TeIJIOHOCHTENS U TIPH YCITO-
BHH, 4TO MOXXHO NPHHATE M,;=0. J{ng Ternnonorpebasiomux ycraHoBOK
dopmynsl (5.4), (5.5) u (5.10), (5.11) npUMEHSIOT TIPU OTCYTCTBUH yTe-
YeK TEILIOHOCHTENSL.

5.3 UsmepeHust TemnoOBOH SHEPrMM HA 3aKPHITOM TEIUIOOOMEHHOM
KOHTYPE CHCTEMbl TEIUIOCHA0XKEHHs B 32BHCHMOCTH OT H3MEPSAEMOro
pacxofa Teruionocurens (m; WIH m,) IPOBOAAT B COOTBETCTBHH C ypaB-
HEHMAMH H3MEPEHHMA



Q=Q,=10"" Iml(hx —h,)dz, (5.13)

Q=Q, =10". ljmz(h, ~h,)dr . (5.14)

5.4 Y3Mepenns TeIUI0BOH SHEPIHH XOJOXHOM BoAbl Q,,, MOCTYIHEB-
wei B TpyOONpoOBO WM OTKPHITHIM TENIOOOMEHHbIH KOHTYP CHCTEMBI
TEIUTOCHAGXKEHHUA, IPOBOMST B COOTBETCTBHY C YPABHEHUEM M3MepeHHUi

Q, =107 [m;h,dr, (5.15)

To

rae

m; =m; —m, AJIA TeTUIOOOMEHHOro KOHTYpa B 00mem ciyvae (fpu u3-
MEPEHHH m; U My);

m; =m, A TSIUIO0OMEHHOro KOHTYpa HCTOYHUKA TEMIOBOM 3HEprau
IpY OTCYTCTBHMM B HEM yTeHEK TEINIOHOCHTEJISi M NOTpeOICHUS Teruro-
HOCHUTeNs Ha COOCTBEHHbIE HYXIbI;

m,=m, +m, NI TemIo0OMEHHOTO KOHTYpa Temionotrpebstoueit
YCTaHOBKH TIPH OTCYTCTBHU B HEM YTEUEK TeIJIOHOCHTEJS,;

m; =m JuIg JII060oro TpyOooIIpoBoAa (MM ONHOTPYOHOH CHCTEMBI Ten-
JocHabxkeHus).

5.5 Mismepenus macchl TeToHOcHUTeNns M, npolneaiero mo jmodomy
TpyOONpOBOY, MPH HCIONB30BAHKH PAacXofoMepa B 3TOM TPyOOIpoRo-
e TIPOBOAAT B COOTBETCTBHM C YPaBHEHHEM H3MEPECHUIA

M= fm dr. (5.16)

%o



5.6 Viamepenusa Macchi TEIUIOHOCHTeNs M, OTOGPaHHOrO U3 Teruio-
0OMEHHOTO KOHTYpPa Wi BBEJEHHOIO B TeIOOOMEHHLIM KOHTYD, B 3a-
BUCHMOCTH OT JITOPHTMOB HW3MEPEHWH NPOBOAST B COOTBETCTBHH C
YpaBHEHUAMH HM3MeEpeHUiH

M =M, -M, = [mydt~ [m,dt =[(m; -m,)dr (5.17)

Tgy Ty T

B 0ob1eM cirydae (npu usmMepeHus My u M, unu my 1 my);

T T T
M=M,, +M, = [m dt+ [mdt= [(m, +m,)dt (5.18)
Ty Ty EN
IUIs TEIIONOTPeONsIONlel yCTAHOBKY TIPH OTCYTCTBHM YTEUEK Tell-
JIOHOCHUTENS;

M=M, =Im,‘d1 (5.19)

To

JUISl HCTOYHMKA TE[UIOBOM SHEPrUM MPH OTCYTCTBUM BoAopasbopa u
yTeUCK TeIUTOHOCHTENS.

5.7 MaccoBblif pacxoll TEIUIOHOCUTENS M B CIy4ae U3MEPEHHI 005-
€MHOI'0 PaCX0/a TEIUIOHOCHTES € ONPELEiAOT no popmylie

m=10"3gp . (5.20)

5.8 Maccy TemtonocuTens M B citydae u3MepeHui 06beMa TenoHo-
curenst G onpedensor 1o popmyJie

M=10"Gp . (521

5.9 TeruoByto suepriro Q u Maccy M tennoHocurens B Ciiydae us-
MEpEHUH HX B BHJIE CYMM HapacTarOLIMM HTOIOM OLpPEReAoT 1o $op-
MyJaMm

Q= ZlQ > (5.22)



M=3M, , (5.23)

rue

Qi 1 M - TeroBas 3Heprys ¥ Macca TeIIOHOCUTENS, COOTBETCTBYIOIAs
i-My MHTEpBATy BpeMeHHY;
N - KOJWYECTBO MHTEPBAJIOB BPEMEHH, COOTBETCTBYIOLICE OOMIEMY MH-
TEpBajly BPEMEHHM H3MEPEHMH TEMNOBOH DHEPrud U Macchl TETLIOHOCH-
TeJs OT Ty RO T;.

Bo3HUKAOIIYI0 OpH TAKUX H3MEPSHHSAX METOAMYECKYIO Iorpeti-
HOCTh yka3pIBatoT B KOHKpeTHbIXx MBH win B HJ Ha cpenctsa usmepe-
HUH.

5.10 Ilpu peanu3zaniyl ypaBHEHHM H3MepeHuit (B CpeACTBaX H3Mepe-
HUH, y37aX y4eTa TEIUIOBOM SHEPrHH M JIp.) UX IIpaBbi€ YacTH B COOT-
BETCTBUM C NPaBHIAMHM MAaTeMaTHKH MOIYT OBITh NPEACTaBICHH B BUAC
OJIHOTO MHTErpajia MIIM OAHOH CyMMbl Ha MHTEpBaJie¢ BpEMEHH OT Ty A0
T) IPH YCIIOBHH, 3TO BO3HMKAIOWIAs MPH 3TOM NOIPeiHOCTE Oyxer npe-
HeOpeXXHUMO MaJia.

5.11 Kpurepuu OTCYTCTBHS yT€4EK TEIUIOHOCUTENS MPH WCIONB30-
BaHUM ypaBHeHHH usMmepenuii (5.4); (5.5); (5.10); (5.11); (5.13); (5.14)
YCTaHaB/IMBaIOT B KOHKPeTHBIX MBH, B KOTOpBIX Takxe yKa3pIBaloOT,
KakuM 00pa3oM YUMTHIBAIOT PEaIbHO CYHICCTBYIOMIHE YTEUKH TSILIOHO-
CHTEJIS.

6 Cpencrea usmMepenuii H TpeGoOBaHUA K HX MOHTAXKY

6.1 B xayecTBe CpeACTB M3MEPEHMH KCMOJNB3YIOT CYETYHKH TeruIo-
BOH JHEpruM, CUETHYMKH TeIUla, TeIUIOCUETYMKH (B TOM 4HCIE TEeIUIo-
caeryuxu o ['OCT P 51649), nsmepuTeNbHbiE CUCTEMBI, THIB KOTO-
poeix BHeceHs! B 'ocpeectp cpencTs usmepennii PO.

IIpumensiemMbie B y37ax yueTa CHCTEM TEIUIOCHAO)KEHMN CpencTsa
M3MEPEHUM MOTYT peaJd30BbIBaTh YPaBHEHHs W3MEPEHUH, NpHBENEH-
HblE B paszjenie 5, MOAHOCTHIO WIHM YacTW4HO. B mocnennem ciydae Ha
y3Nax ydera YCTaHaBIHBAIOT TaKylO COBOKYITHOCTb CPEACTB M3MEPEHHMH,
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KOTOpas 06eCeYHBAET H3MEPEHUS B COOTBETCTBHY C YPABHEHHSIMH U3-
MEpEHHH, yKa3aHHBIMY B HACTOAUIEM pasaerie.

6.2 Ins u3MepcHUM Teru1oBo# 3HEPriuy Ha 3aKPHITHIX TEILTOOOMEH-
HBIX KOHTYpaX CHCTEM TEIUIOCHAOKeHUs MPUMEHSIOT CPEeCTBA U3Mepe-
HUM, peanusyronive ypaBHerue uamepenuii (5.13) mwm (5.14).

6.3 Ins w3MepeHM TEIUIOBOH 3HEPrMH Ha OTKPBITHIX TEIuI00OMeH-
HBIX KOHTYpaX CHCTEM TEIUTOCHAOXEeHUs W B OTAENBHBIX TPYOOIIpOBO-
Jax TMPUMEHSIOT CPEACTBA H3MEPEHHI MM COBOKYNHOCTH CPEACTB M3-
MEPEHM, peau3yrouue, B 3aBUCMMOCTY OT BapMaHTa M3MEpeHMH, co-
OTBETCTBYIOLIEE ypaBHeHHe u3Mepenui us (5.1)...(5.12).

6.4 lns usMepeHH MacChl TEIUIOHOCHTEN] B CUCTEMax TeIU1ocHab-
KEHWS TPHMEHSIOT CPeACTBA U3MEPEHMM, peanu3yIolHe yKasaHHOEC B
HacTosIeH peKOMeRJaly ypaBHeHHe u3MepeHui (5.16) no kaxuomy
TpyOOIPOBO/LY, JIHOO CpeicTBa M3MEpeHnil, peaTu3yIOKe YpaBHEHUT
w3mepenuit (5.17)...(5.19).

6.5 TlepsuuHblie npeobpasoBarTeny, BXOAJIME B COCTAB CPEACTB U3~
MepeHHi, HA HCTOYHHKE 1eIUIOBOH DHEPruH YCTaHABIMBAIOT HA €TI0 Bbl-
BOJI€ Ha TI0JarouieM 1 0OpaTHOM TPYOONpOBOAaX Ha rpaHmie ux Ganan-
COBOW TIPUHA/UIE)KHOCTH B COOTBETCTBHHM CO CXEMOW pPacloJIOKeHHs,
NpUBENEHHOH B npuioxkenvn b Ha pucynke b.1.

6.6 Ileprutnbie Npeodpa3oBaTeliy, BXOIAIHE B COCTaB CPEICTB H3-
MepeHM#i, Ha TerI00OMEHHOM KOHTYpe TeIUIonoTpedsionieil ycTaHoB-
KM yCTaHaBJIMBAIOT Ha €ro BBOAE Ha NojalleM 1 obparHoM Tpydonpo-
BOJAX Ha rpaHuIe X 6anaHCOBOH NPHHAUIEKHOCTH B COOTBETCTBHH CO

CXEMOH pacCHONOKEHHMs, TIPUREACHHON B MPHIOXKEHUN b Ha pucyHKax
b2ub3.

6.7 Tlpu u3MepeHHaX TeIUIOBOH SHEPrUM Ha OTKPBITOM TEIUI000MeH-
HOM KOHTYpE TeIUIONOTPeOINsIOme#f YCTAHOBKH B COOTBETCTBUH C ypaB-
HeHWAMH H3Meperuit (5.4); (5.5); (5.10); (5.11) nepu4nbie npeoGpaso-
BaTeN{ CPENCTB UBMEPEHHMHT, NpeAHa3HAYEHHBIX VIS H3MEPEHHH Pacxo-
JIOB TETUIOHOCUTENS B TPYOOINPOBO/ie ropsyero BOJOCHAOXKEHUS U TpY-
6OMpPOBOZIE TIOANUTKH, YCTAHABIUBAIOT B y37i€ y4eTa B COOTBETCTBHH CO
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CXeMOi PacnoNOXKEHNs, TIPHBEACHHON B TpwioxeHWH b Ha pucynke
B.3.

6.8 TlepBuunble NpeoOpa3oBaTeIy, KOTOPhIE YKa3aHbl HA PUCYHKaX
b.1, b.2, .3 npuioxeHus b u BXONIT B COCTAaB KOHKPETHBIX CPENCTB
HW3MEpeHHH (peaTu3yrolHX COOTBETCTBYIOIINE YPABHEHHA H3MEPEHHIH),
TMPUBOJAT B cxeMax KOHKpeTHbIX MBW ¢ yka3anueM reoMeTpuyecKux
pasMepoB MecT ux pacrionoxeHus (o , Ly, Ly, Ly ).

6.9 Cperncrsa usMepenmi U(WIIM) JpYrye BCIIOMOraTeNbHbIE CPECT-
Ba, YCTAaHOBJIEHHEBIE HA y3/1aX yyeTa, 00eCneurBaloT PerucTpaLyio 3Ha-
yeHHH Macc (06HEMOB) TEIUIOHOCHTENS, TETUIOBOM YHEPTHH, a TPU He-
00XOAHUMOCTH - TEeMMNEPaTyphl, JaBJicHUs TerwloHocuTens. Kpome Toro
U3MepAeTCs BpeMs M3MEpEHuit 3THX BEMWYUH, HEOOXOMUMBIX AJiS BBI-
NOJIHEHUA M3MEePEeHHH B COOTBETCTBHM C pasfenoM 9 "BrinosineHue us-
mepenuit". HTepBans! W napameTpsl (HanpuMmep, cpemHue apudmern-
YyecKkue 3HAYCHHUs, CPEIHHNE B3BEINCHHBIE 3HAYCHHUs) YKa3bIBAIOT B KOH-
KkpeTHbix MBH.

6.10 MonTaxk CpeACTB H3MepeHMit ¥ IpYrux BCIIOMOTATENbHBIX
CPEACTB MPOBOMSAT B COOTBETCTBHH C TEXHMYECKOH KOKyMEHTamued Ha
9TH CPEACTBA.

7 YcnoBus NpoBeAeHus H3MepeHHii

7.1 Ycnosust NpoBeAEHHS U3MEPEHUH COOTBETCTBYIOT TPEOOBAHHUAM,
yKa3aHHBIM B TEXHWYECKOH JOKYMEHTAUMM Ha NPHMEHAEMBIC CPEACTBa
U3MEpEHUH.

7.2 KnumaTuyecKue, MeXaHH4eckue, SJIeKTPOMArHHTHBIC YCIOBHUSA
SKCIUTyaTal[UH CPEICTB H3MEPeHHH COOTBETCTBYIOT YCJIOBMSAM lIpHMe-

HCHHUSA 3THUX CPEACTB.

7.3 JIManasoHsl U3MEpEHHH IMPUMEHsSEMBIX CPENCTB U3MEpPEHHUH co-
OTBETCTBYIOT AUaNa3OHaM U3MEHEHHIT U3MEPAEMBIX BEJIMUMH.

7.4 TlorpemHOCTH CPelCTB U3MEpeHuit COOTBETCTBYIOT TpeOOBaHH-
SIM, TIPEABSBIAECMBIM K TOYHOCTH M3MEPEHUH U3MEPAEMBIX BEIHUHH.
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7.5 DneKkTpHYecKOe TNHTaHWe CpeJCTB HM3MEPEHHH COOTBETCTBYET
TpeOOBaHKSM, YCTAaHOBJICHHBIM B TEXHHYECKOH JOKYMEHTallMW Ha IpH-
MEHSEMBIC CPEICTBa U3MEPEHWIA.

7.6 Ha cpencTBa u3sMepeHUMH MMEIOTCs JEHCTBYIOLME CBUISTENbCT-
Ba O MOBEpKE.

7.7 Ilpu BBHIIONHCHNM U3MEPEHHUId COOIIONAIOT NPABWIIA TEXHUKH
6€3011aCHOCTH, yKa3aHHBIC B TEXHHYECKOW NOKYMCHTAllMH Ha IipuMe-
HAEMBIC CPEACTBA N3MEPEHUH U y3JIBI yUeTa.

7.8 B xonkperHsix MBU mpuBomsr TpeboBamMs k 6e30l1acHOCTH
BBINOTHAEMBIX PaboT, TpeOOBaHMA K KBaTM(DUKANKMH ONIEPATOPOB, HAIM~
yuio HeoGxoaumoit HJI, oopMiIeH IO pe3yibTaTOB M3MEPEHHIA.

8 IloaroToBKa K n3MepeHHIM

8.1 Tlepen n3MepeHHsMHU TIPOBEPSIOT HAa COOTBETCTBHE TPEOOBAHUIM
TEXHHYECKOH NOKYMEHTalMH Ha NIPAMEHSEMbBIE CPEICTBA H3MEPEHHIH:

- TIPAMBIE YYACTKH U3IMEPUTENBHbIX TPYOONpoBOJOB ( MpPOBEPKY
NIPOBOASAT OZIMH pa3 nepen ITyCKOM B SKCIUTYaTaLHIO),

- MOHTaX COeJVHHTENIFHBIX Y 3a00pHBEIX TPYOOK (IIpOBEpKY NPOBO-
JAT OJUH pa3 nepel IyCKOM B OKCIUTyaTalIo y3Jia ydera);

- MOHT&XX CPECTB H3MEPEHMH, B TOM YHUCJIE IPABUIBHOCTh MOMKIIIO-
yeHHs npeobpaszopaTeneii Temneparypsl (IpOBEpKY HPOBOIAT KadIbI
pas nepes IMyCKOM B 3KCIUTyaTalMIO CPEACTBA H3MEPEHHH);

- YCIOBHS MpPOBEJCHHUSI U3MEPEHHH (IIPOBEPKY IIPOBOAAT HE pexe
OJIHOIO pa3a B rof).

Kpome Toro, npoBepsioT: repMETHYHOCTD BCEX y3JI0B COSIMHEHHH, B
KOTOPBIX HAXOHMTICHA TETUIOHOCHUTEND (IIPOBEPKY IPOBOIAT exeMecsd-
HO); HaJeXHOCTH KOHTAKTOB 3JIEKTPUYECKUX COeIMHeHH#M (TpoBepKy
TIPOBOAAT €XKErO/HO); HAIMYME HENPOCPOYEHHBIX CBHICTENBCTB O TO-
BEPKE Ha CPeNCTBA U3MEPEHMH (POBEPKY MPOBOIAT, HCXOIA H3 MEXKIIO-
BEPOYHBIX UHTEPBAJIOR).

HomyckaeTcs 10 JOrOBOPEHHOCTH MEXIY 3aUHTEPECOBAHHBIMH CTO-

POHaMH TIPOBEPKH MPOBOAWTH Halle, YeM ITO YKa3aHO B HACTOSINEM
MYHKTE.
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8.2. TIporepsitoT Hanuuue 110MO, COOTBETCTBHE HOMEPOB CPENCTB
W3MEpEeHuH MX NacropTaM M CBUIAETENILCTBAM O TOBEPKE.

8.3. B cpeuncrsa u3MepeHHi BBOIAT MCXOJHBIC JAHHBIE, HEOOXOIH-
Mbie Ui UX paboThl (HampyuMep, LEHY MMITYJIbCa CYETYHUKOB TEIIOHO-
cHTeNs, UHTEPBAsIbI PETHCTPALH U3MEPIEMbIX BETUYHH 1 1Ip.).

8.4. TIroMOHpYIOT MecTa NOAKIIOYEHMS COENMHHMTENbHBIX kabeneH.
ITpoBoaaT HeoGXOMMBIE ONepaLHH 110 3alHTe OT HECAHKLIMOHUPOBaH-
HOTO JOCTYTa K MECTaM, yKa3aHHBIM B TEXHUYECKOH HOKYMEHTALIUM Ha
TpUMEHsIEMbIE CPeJICTBA H3MEPEHUM.

8.5 OcymecTBasiOT Bce MOArOTOBUTENBHBIE ONepalliid B COOTBETCT-
BUM C TEXHHYECKOH JIOKyMeHTalel Ha IpMMeHseMble CPEICTRA.

9 BoinoiHeRHe M3MEpenH i

9.1 Maccy TermnoHOCHTEN U3MEPSIOT MO KaXIoMy TpyOOIpoBoay B
3aBHCHMOCTH OT MCTIOJIBE3YEMBIX CXEM H YpaBHEHHMil m3Mepenut (M, M,
M, My, My).

Ilpu m3MepeHusx Macchl TENIOHOCHUTENS B COOTBETCTBHHM C YpaBHE-
Huem usMmepenudi (5.17) onpenensioT pasHHMIY MacC TEIUIOHOCHTENS
(M;-M,), a 1ipH U3MEpeHUsIX Macchl TCIUIOHOCHUTENS B COOTBETCTBHHM C
ypaBHeHHeM u3Meperuii (5.18) onpemenaior cyMMy Macc TEMIOHOCHTE-
11 (MtM,).

9.2 Uismepenus TeruioBoil sHepruu Q Ha MCTOYHHMKE M Ha TEIU10FIOo-
TpeOnsiomedi yCTaHOBKE NPOBOAST ¢ IOMOHIBIO CPENCTB H3MEpEHHH,
obecreunBaroIuX HEeMOCPEeACTREHHBIE W3MEPSHHS MapaMeTpOB TEIio-
HOCHTENS B COOTBETCTBHU C YPABHCHMSIMM HU3MEPEHHH, MPUBEXCHHBIMH
B pazjeie 5.

9.3 HsMmepenus Temiopod sHeprum Qu Ha OTKPBITHIX TEILIOOOMEH-
HBIX KOHTypaXx TeNIonoTpeOasSfolMX YCTAaHOBOK TPOBOJAT IO OJHOMY
MX OBYX CIEIYIOMIHX METOJOB.

9.3.1 Ilo nepBoMy METOY U3MEPAIOT TEILIOBYIO SHEPrHio Q ¥ Macchl
TerwoHocuTens My u M, mim pasHocTs Macc TerioHocutens (M;-M,)
Ha Teruionorpebastomel ycranopke. OMHOBPEMEHHO C 3THM Ha HUCTOY-
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HUKE TEIUIOBOH YHEPrud U3MepAIoT (ONpENeNdloT) YAEIHBHYIO SHTaib-
TIHIO XOJTOJHO¥ BOABI hy, . 3HaueHns TemnoBoi sHeprun Q, Maccel Ten-
JoHocutens M; n M, vnm passoctH Macc Tertonocuresi (M-M,), u
yAenpHOH SHTANBIMY hy, PETHCTPUPYIOT Yepes Onpefie/ieHHbIe HHTEPBa-
Jisl BpeMeHH, Hanpumep, depes ! uac. Ilo 3apernctpupoBasHbiM AaH-
HBIM OIPEIEIIAIOT TEMIOBYIO 3Hepruio Q, ro gopmyne

Qn :Q_Z(Mli —MZi)hxm (91)
WK B CllyYae, KOTJia u3MepSIoT pasHocth Mace (M;-M,), no gopmyie
Qu :Q_Z(Ml _Mz)i .hxni > (92)

rae Q — 3aperMcTpUpOBaHHAs TEIUIOBas SHEPrus, COOTBETCTBYIOIAS
PacueTHOMY MHTepBay BpeMeHH (CyTKH, MecsLl, KBapTan u T.1.);

M;ii 1 My — 3aperucTpupoBaHHbie 3HAUEHHS MACC TEIUIOHOCHTENS 32 i-i
HWHTEPBAJT BPEMEHH;

(M;-M,); — 3aperucTpIpOBaHHbIE 3HAUYEHUS PA3HOCTH MacC TEeIIOHOCH-
Tens 3a i-ii MHTEepBaAT BpeMEHM;

hysi - 3aperuCTpUPOBAHILIE 3HAYESHUS YACTBHOM SHTAIBIAN "XOIOAHON"
BOJBI 32 i-i MHTEPBAJ BpeMeHH;

N — KOJIMYECTBO MHTEPBAIOB BPEMEHW, COOTBETCTBYIOIIEE PACHETHOMY
UHTEPBAILY BPEMEHH.

B cnydae mpuMeHeHHMs cpeictTs M3MEpeHuH, 0becneyHBarOMIUX H3-
MEpEHHE TEIUIOBOM DJHEPruH B COOTBETCTBHHM C YPaBHCHUSIMH
(5.7)...(5.11), TeroByio sHepruro Q, W3MEPSIOT HENOCPENCTBEHHO C
TIOMOLBIO CPEJICTB U3MEPEHHUI.

9.3.2 Tlo BTOpOMY METOLY Ha TEIUIONOTPEONMOINEH YCTAaHOBKE M3-
MEPAIOT TEIUIOBYIO IHEPruio Que Mo dopmyne (5.7)...(5.11) npu 3anan-
HOM 3HAUYEHHMH SHTAIBITHM XOJIOMHOH BOABI hy,y ¥ M3MEPSIIOT MacChl Tell-
soHocHuTens M; 1 M, M pasHoCTh Mace TemtoHocurens (M;-M,). On-
HOBPEMEHHO C THM HAa UCTOYHMKE TEIIOBOM 3HEPrHM H3MEPSIOT JH-
TaJILIHIO XONOAHOM BOIB! hyy,. 3HAYECHUS TEIUIOBON SHEPIHH Qyy, MACChI'
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TersioHocuTenss M, u M, unM pasHocTM Macc TemioHocaress (M-
M;), ¥ SHTAIBIHK hy, pEerHCTPUPYIOT Yepes onpenerieHHbIe HHTEPBATbI
BPEMCHH, YCTaHOBJ/IEHHbIE IO COrJIaCOBaHMIO 3aUHTEPECOBAHHBIX CTO-
poH, Harnpumep, depe3 1 wac. ITo 3aperucTpupoBaHHHIM JAHHBIM Onpe-
JIeJI0T TeIvIoBy1o aHepruio Q, Ho Gopmyne

Qu =Qux _i(M]i =My )(h i ~hye) 93)

WK B Cliy4ae, Korjia U3MepsIoT pa3sHocTs Macc (M;-M,), o ¢opmyine

1

Qn =Qm( —Z(Ml —MZ)i(hxsi —hXBK)’ (9.4)

rae Q. — 3aperucTpupoBaHHas TEIUIOBas JHEPIHs, COOTBETCTBYOLIASA
PacueTHOMY MHTEpPBaNy BPEMEHH (CYTKH, MECAL], KBAPTAI U T.1.);

hyp — 3HAYCHHE YAENbHOM 3HTAIBNHM XOJOAHOH BOJBI, YCTaHABIMBae-
Moe (MMHTHpPYEMOE) B CPEICTBAX H3MEPEHHI 1O COITTACOBAHHUIO 3aHHTe-
PECOBaHHBIX CTOPOH.

9.3.3 B ciyyae usmepeHnii Macc tersionocurest My, u M, wiu cymm
macc TertoHocutens (M, +M;) u3mMepeHus TeruoBoii sHeprum Q, ocy-
LIECTBISIOT aHATOrHYHbIM 0Opa3oM. [Ipu 3TOM NpH onpenesieHnH Tell-
n0BoH 3Heprun Q, B popmynax (9.1) u (9.3) pa3HOCTh Macc TEIUIOHOCH-
tens (M);-My;) 3aMeHAI0T Ha cyMMy Macc TerutoHocurens (My+Mp), a
B hopMmynax (9.2) u (9.4) pasHocte mMacc TeruoHocurens (M;-M,); 3a-
MEHAIOT Ha cyMMy Macc TerioHocutens (M, +M,);.

9.4 M3mepenus TEILUTOBON 3HEPrHH TEILTOHOCHTEIA, IPOUIEAUIEro 110
OJIHOMY TIOZAOLIEMy TPYOONPOBOAY, MPOBOAAT 1O METOAAM, H3/I0KEH-
HBIM B ILIO. 9.3.1 © 9.3.2, npuH¥Mas Maccy TEIUIOHOCHTENs B 0OpaTHOM
Tpybonporone paBHoli 0.

9.5 MamepeHns Teru1oBo# 3Hepruy Q, Ha NCTOYHHKE TEILIOBOH IHep-
THH TPOBOJAT € TIOMOMIBIO CPEACTB, PEaU3YIOLIMX HENOCPEACTBEHHO
ypaeHeHue u3MepeHuit u3 (5.7)...(5.11). Jlomyckaercs u3sMepaTbh yka-
3aHHYIO SHEPTHUIO [0 METOaM, H3JIOKeHHbIM B 1.1 9.3.1,9.3.2 n 9.4
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9.6 3HaueHMs TerUIoBOH SHEPruH M MacChl TEITIOHOCHTENs OTpele-
JISIOT BU3YaJIbHO TIO TIOKA3aHUAM CPEACTB U3MEpPEHMH M(WIHM) CUMTHIBA-
IOT aBTOMATHYECKH M3 3aMIOMHMHAIOIIMX YCTPOHCTB CPEICTB H3MEpEHUIA
U(WIK) PErUCTPUPYIOLIMX YCTPOHCTB C MOMOLIBIO CIICLHATBHBIX PHGO-
pos.

9.7 KOHKpeTHyI0 MNpOLEAYpPY BBLINIONHEHMS H3MEPEHHH TEIIOBOM
SHEPTrHH U MacChl TETUTOHOCHUTENT YKa3bIBAIOT B KOHKpeTHOH MBU.

10 Onenupanmne HOrpenIHOCTH H3MepeHHH

10.1 OuenuBanMe NOrpeuIHOCTH M3MEPEHUH TEIUIOBOH 3HEPrHU W
MacChl TEIUIOHOCUTENs ocyluecTriaioT mo MU 2553 ang BO3MOXKHBIX
PEXUMOB TeIwlocHabkeHns (pacxolia, TeMIepaTypsl, OaBJCHHA) KOH-
KPETHBIX Y3JIOB y4eTa NpH AOBEPUTENbHOH BEPOATHOCTH, OJIM3KOM K 1
AN MCTOUHHKOB TETU10BOH 3Hepruu M 6nuskoi k 0,95 win 1 ans ten-
JIONoTPeOIAOINX YCTaHOBOK. [ TeNnonoTpebnsiomux yCTaHOBOK C
TenaoBoH Harpyskoi 6onee 0,5 I'kan/d pekoMeHIyeTCs BBHIOHpATH 10BE-
PUTEIBHYIO BeposTHOCTE Oyu3koii k 1. Ilo cormacoBanmio 3aHHTEpeCO-
BaHHBIX CTOPOH MOKET OBITh YCTAHOBJICHO WHOE 3HAYCHHE JIOBEPHTENb-
HOI BEPOSTHOCTH.

10.2 Metoauyeckue 1MOrpemHOCTH M3MEPEHHUH NapaMeTpoB TErUIo-
HOocUTensl (pacxoda, TeMIepaTyphl, HaBNEHMS), a TAKXKe H3IMEPAEMBIX
BeJIMYMH (Macchl, 0ObeMa TEIUTOHOCUTENS, TEIUIOBOM »HEprHH), o0y-
CJIOBIIEHHbIE, HANPUMEp, KBAHTOBaHHEM H3MEPACMBIX BEJIMYHH, HE YdU-
THIBAXOT TIpH cOOMIONeHUH TpeOOBaHMI HACTOSIEH pPEKOMEHMAIMH,
[PUHHMAs WX MPeHeOpeskuMO MaslbIMH BENHYMHAMH, €CJIH He YCTaHOB-
JICHO HHOE, HAIpUMep, B PE3YJIbTaTe MCCACKOBaHUY THX NOrPEHIHO-
CTei, a TakiKe B CITyYae MCIIOJIb30BAHHS CYXAIOWIUX YCTPOHCTB MpH M3-
MepeHuM pacxoja Ternosocurens. [Ipn Hanwguy CymecTBEHHBIX METO-
JIMUECKHX TIOTPeLiHOCTSH H3MEPEHHH MX YYHMTHIBAIOT B KOHKPETHBIX
MBH.

10.3 IIpu HCAONb30BaHUHM CYXXAIOWUX YCTPOHCTE, OTBEYAIOHMX Tpe-
6opanuam ['OCT 8.563.1, MU 2588, oucHuBaHWEe HOrPELIHOCTH H3Me-

peHWii no pacxoQy H KOJMYECTBY TEMJIOHOCHTEIS! TIPOBOIAT MO
I'OCT 8.563.2, MM 2588.
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10.4 Ipu n3MepeHUAX TEIDIOBOM 3HEPrHH H MAcChl TEMIOHOCHTENA B
cooTBercTBUM ¢ ypapHeHnaMH (5.1)...(5.18) HacTosmeH peKoMeHAaLMH
MTOTPELIHOCTH W3MEPEHHH TEIUIOBOH SHEPrHM M MAacChl TEILIOHOCHTENS
ouenmparoT o MM 2553. Ilpu 3T0M MOTyT TIPHMEHSATBCH COOTBETCT-
BYIOIlHE KOMITBIOTCPHbIE NporpamMMsl, Hanpumep, "Termomerpuka” u
Ip., AaTTECTOBAHHELIE B YCTAHOBJICHHOM IIOPsIKE.

10.5 Ilpu u3sMmepeHusX TEIUIOBOH 3HEPruM Ha TETUIOOOMEHHBIX KOH-
Typax 10 MeTOOaM, YKa3aHHBIM B I1.9.3, mOrpemHoCcTs H3MEPEHHH Ter-
JI0BO# 3Hepruu oveHuBatot 1o MU 2553, npuHuMast OTPENIHOCTH H3-
MepeHUH gt (hysi-hyse) PABHBIME [OrPEIIHOCTAM H3MEPEHMH hypi B hys

10.6 Jlns cucreMsl TeIuiocHabXEeHUs, UMEIOIeH IUPOKHe Nyara3o-
Hbl U3MEHEHH 11apaMeTPOB TETUIOHOCKTENs (HanpuUMep, KpaTHOE H3Me-
HEHME pacxofa TEIUIOHOCHTENS OT HaMMEHbINEero O HaubonbLero 3Ha-
4yeHHMii pacxoia, ykasaHHoe B HJI Ha npumeHseMoe CpeAcTBO H3Mepe-
HHUH pacxona), CpeIHEeB3BEIICHHBIC MOTPELTHOCTH U3MEPEHHUH TEILTOBOK
SHEPru# O, H MacChl TEIUIOHOCHUTENS Oy OLEHHBAIOT B MPOLEHTaX IO
dopmysiam

8,Q, (10.1)
Q

N
>5,.M, (102)
i=2

rae N- KOJHYeCTBO pa3jIMYHbIX PEXKHMOB 3a ONpPENENCHHBIH HHTEpBan
BpeMeHH (TIpH 3TOM OJHH U T€ K€ PEXHMMBI MOIYT HEOJHOKPATHO IO-
BTOPATHCA);

O; M Oyi - OLICHKH OTHOCHTENBHBIX HOTPEUIHOCTEH H3MEPEHHE TeILIOBO#H
SHEPrUH ¥ MaCCHI TEIUIOHOCHTEN, COOTBETCTBYIOLIHE i-My PEXHMY;
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Q; ¥ M; - TenoBas SHEprust H Macca TeIIOHOCHTES, COOTBETCTBYIONIHE
i-My pexxumy.

10.7 KouxpetHsie GopMyibl A OLEHNBAHUS ITOrPEIHOCTEN M KOH-
KpeTHbIC OHEHKH NOrpeliHOCTeH YKa3bIBalOT B KOHKpeTHOH MBH.
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TIpunoxenne A

NNOSACHEHMSA TEPMHHOB,
MCIIOJb3YEMBIX B HACTOSIEN PEKOMEBIAITAN

1. TerioBasi 3HEpPrus - HEPTUs TEIUIOHOCHTEJIS, CBS3aHHAS C €ro
TEMIEPATYpOi, HaBICHHEM ¥ MACCOH, NpeCTaBRisowas coboi sHTaNb-
ITHIO TEIUTOHOCHUTES, ONPEEIIIeMYIO OTHOCUTENBHO €€ 3HAUYeHMs, COOT-
BETCTBYIOUIETO YCIOBHBIM HaYaIbHBIM 3HAYE€HMIM TeMOepaTypsl U aB-
JIEHHSI TETUTOHOCHUTEA.

IIprmeyanmne.

TennoBas 3Heprus npoule uero yepes TpyoopoBOI TEINIOHOCUTENS
SIBIISIETCS BEJTMUMHOM, NMPONOPLUOHAIBHON €ro Macce W yACNLHOH SH-
TaJbIHH.

IIpy IpOXOXKIEHNH TEIOHOCHTENS Hepe3 TEIUIO0OMEHHBIN KOHTYP Y
HETro HM3MEeHAEeTCs TeruloBad dHeprud. Ee u3MeHeHHe paBHseTCs pa3Ho-
CTH TEIUTOBBIX SHEPrui - TETUIOBOH SHEPrUM TEIUIOHOCUTENS, Mpoles-
1Iero yepes3 MOJAIOMMKA TPYOOTIPOROJ, M TEIJIOBOM JHEPrUX TEIUIOHOCH-
Tens, npoule/iliero yepes oOpaTHeid TpyOorposoa. B aToM ciyuae u3-
MEHEHHE TEIUIOBOH SHEepruM ABJAETCS TEIUIOBOH 3HEprued, KOTOpyro
IOJTydaeT TEeIUIOOOMEHHBIH KOHTYp TEeIUIONOTPeOIIOmed yCTaHOBKY
WM OTHAET TeMNOOOMEHHBIH KOHTYP HCTOYHHKA TEruIoBOH 3Hepruu. B
3aKPBIThIX TETLUIOOOMEHHBIX KOHTYpaX H3MEHCHHE TEIUIOBOM SHEprau
IIPOMCXOIHT, B OCHOBHOM, B ITPOHECCE TEIUIOOOMEHA H OHO IO CBOEMY
3HAYSHHIO TIPAKTHYECKHU COBNAMAET C KOJIMYECTBOM TEIUIOTHI. B cBsizu ¢
9THM, B 3aKPHITHIX BOJSHBIX CHCTEMaX TeMJIOCHAOKEeHUs, Halpumep, Ha
TEIUIONOTPEONSIOMX YCTAHOBKAX, YacTO AJISl yueTa TeIUIOBON JHEpriM
BMECTO HEE HU3MEpSIOT KOJWUYECTBO TEIUIOTHI IyTeM U3MEPEHHH pasHo-
CTH TEIUIOBBIX SHEPTH TETUIOHOCHTENS, NPOIIEALIero Yyepes MoJatouyii
¥ oOpaTHBIH TPyOONpOBOAB! DY OFHOM H TOM XK€ YCIOBHONPHHATOM
3Ha4YCHHUHU JaBJICHUA TEIUIOHOCHTENS (B TO BpeMs, Kak B 3THX Tpybomnpo-
BOJAX 3HAYEHHS NIaBICHMI BCETAa pa3IuyHbl). Bo3Hukaonias Ipy 3ToOM
METOOHYECKAA OrPELIHOCTE M3MEPEHHH TEMIIOBOM SHEPTHHU NIPH HE3Ha-
YUTEIBHON Pa3sHOCTH TEMIIEpaTyp B nojarouieM U obparHoM Tpybompo-
Bonax (1-5 °C) MoxkeT GBITH CYIECTBEHHON U ee HEOOXOAHMO YUHThI-
BaTh IPH OLICHUBAHUH IOrPEIIHOCTH H3MEPEHHH TEIUTOBOM JHEPTHH.
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2. YenbHas 3HTANbIHA TEIIOHOCUTENS - HTANBIHA TEeIUICHOCHTE-
n4, npuseaenHas K 1 kr ero maccel (P[] 50-160). B nexotopsix noky-
menrax (TCCCJ] 188, MU 2412, MU 2451, MU 2553 u np.) a1y BEnu-
9HHY Ha3bIBAIOT SHTATHIIACH TEMIOHOCHTENA.

3. TermmooOMenHbIi KOHTYP - TEMIONOTPEOAsIONIas yCTaHOBKA (CHC-
TeMa TeIIonoTpeOICHHs ) , WIHA HCTOUHHMK TEIIOBOi SHEpPrHH, WK
MX YaCTh, HMEIOUME OONH MONAIOMHUH U OMH oOpaTHhIH TpybompoBo-
Zbl, ¢ IOMOLIBIO KOTOPBIX OHYU NMOJICOEAMHEHB! K TEIUTOBOH CETH.

ITpumeyanwue.

TennooGMeHHbIe KOHTYPbl MOTYT ObITH OTKPHITHIMH M 3aKPHITHIMH. B
OTKPBITBIX KOHTYpax NpelycMaTpHUBalOT OTOOP TETUTIOHOCUTENS (HanpH-
Mep, ropauee BojocHabxkeHue) i obpasyercs oT0Op TEIUIOHOCHTES A
(HarpuMep, BCIENCTBUE yTEUYEK TEIUIOHOCHTENS). I3 3aKpbITBIX KOHTY-
pax oThop TEIOHOCUTENs OTCYTCTBYET WIIM YTeUKA TETUIQHOCHTENS He
NMpPCBBIINAET persiaMeHTupoBadHod B HJ{ HOpMEI, T.e. pasHocTh Macco-
BbIX. PacXOJOB WIM Macc TEIUIOHOCHTENS (3a OJMH M TOT Xe MHTepBaJl
BPEMEHM) B NOJAlOIeM U 0OpaTHOM TPyOOIIPOBOJAX OTCYTCTBYET KM
He TIpeBbIlUIaeT 3HaueHNH, ycTanoBieHrbix B HJT.

B kauectBe 3aKpBITOTO KOHTYpa 110 OTHOIMIEHHIO K TEIUIOBOH CETH
MO>KET paccMAaTpHBATECS, HATIPUMEp, CHCTEMa TEeruonoTpedieHus, co-
cTofias W3 neHrpanbHoro temwiosoro mynkra (L{TTL) ¢ temnoobMeH-
HBIM anmnaparoM NJIaCTHHYATOro THMA, K KOTOpPOMY HOMKTIOYEHBI He-
CKOJIBKO JKMJIBIX IOMELeHHUH TI0 4eThlpeM TpyOONpoBoAaM, 110 ABYM M3
KOTOpBIX obecrieurBaeTcs ropsaiee BOOOCHaOXeHHe, a 110 IBYM ApPYTHM
- ororuienue. Eciin e B oTOH cucTeMe paccMaTpuBaTh TONBKO CHCTEMY
TEIUIONIOTPEOICHNS CaMMX XKWIbIX [IOMELIEHHH, TO B Hell CIICAYET BbIC-
JIWTH ABA TEIUIOOOMEHHBIX KOHTYpA: OJVH OTKPBITHIH ~ CHCTEMa ropsde-
ro BOJOCHAOXEHHS, APYTOH 3aKPBITHI - CHCTEMa OTOIICHUA.

Bonpoc 00 OTHECEHWH CUCTEM TEIIONOTPeONeHus, HCTOUHHKOB Tefl-
JIOBOU 3HEPIMM WM MX 4acTeH K 3aKPHITHIM HJIM OTKPHITLIM TEIIO00-

MCHHBIM KOHTYpPaM JOJDKCH penlatbhCad npu pa3pa60TKe KOHKPETHBIX
MBH.
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Ipunoxenue b

Loxersr pocnosoycerus nepbuubix. npeoddpasoBareses

61 Cxema pacnonomervn nepbuynorx npeodpasobarened
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Hero a. y e |\ Tennodos
i ] cery

’ LT
flodawuisu
Toyaonpoted L2 sl «
Q. S
Tenrood- Y X% - i;. J
MeHHbIL » o W
KOHTYP Qopgrtidos 2 7
_ -
L. ‘Teudonpobod
| nOCnNnwrKkH
Bodonadro-
FoBriress-..
HoR Y<ro-
~o8rg

Tpydonp080d xonodsaw Bods:
Heroummn xonoduc bodst

1l

v

1-NpeodposobaTens pocxoda
2-coednrmuTesrsnan pydxa npeodpasobarens Jobremus
3~npeobpazoBarens Terneparypss
La - paccrosnue newdy opeodpesoBorennry pocxodo
u dobrerva
Ly -poccronrue newdy npeodposobarenmrm pacxodo
W TeMnepaTypsl
Lp=~rnyduna norpymems A npeodpasvbarens TeMNEPOTY P
oL — Y204 HRKAOHG npeadpasvobarens renneparyper.

Pucymonr 5./



TIponomxkenue Hpunoxerus b

6.2, Cxera pacnosvienus hepbuunby npeodposoboresed
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6.3 Lxerro pacnonowcenun nep8uyrbix npeodposoboreness
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