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YAK 621.311

METOAWKA BHINONHEHUS U3MEPEHNN
KOMNMUYECTBA TEMUIOBON SHEPIMU, OTTTYCKAEMO# PA 153-34 0-11 341-00
8 BOAAHLIE CUCTEMbI TETVTOCHABXEHWS OT UCTOMHWKA TENNA Baegeno Bneppble

2002 — 03 — 01

rog — Mecay — Hucao

Aama BBegerusn

1 HA3HAYEHHKE M OBJNTIACTb NPUMEHEHNUS

Hacrosimas Meroauka semoanerus usmepenust (MBH) mpea-
Ha3HayeHa AASl MCHOAB30BAHMs Ha MCTOYHMKAX Tellaa (Temao-
BBIX 3A€KTPOCTAHIMAX, KOTEABHBIX) IDH OpraHU3alvu U NpoBe-
ASHUU HU3MEpPeHH ¢ NPUIHMCAHHON IOrpemIHOCTBI0 KOAHYECTBa
OTIIyCKaeMO¥H TENAOBOM 3HEpPrHH.

HsmepureArpHas uH(GOpPManus M0 KOAMYECTBY TEIIAOBOM 3Hep-
MM HCIIOAB3YeTCS NPU BEA€HHH TEXHOAOTHYECKOro peXHMa
paboThl CUCTEM TenAOCHaGXeHN!s OTIEPATOPOM-TEXHOAOTOM, y4eTe
KOAWYECTBa TENAOBOI 3HEPruH, OTIYCKAaeMOH B BOASIHBIE CHCTe-
MBI TEMAOCHAOKEHMS OT UCTOYHHKA TEHAd, U KOHTPOAE ee Kavue-
CTBa NIpM KOMMEPYECKOM yveTe.

TepMUHBL ¥ OIIPEACACHUS TPUBEACHEI B NPUAOKeHUH A.

2 CBEAEHMA O5 U3SMEPSEMOM NMAPAMETPE

2 1 VisaMepsieMEIM IapaMeTpoOM SIBASIETC KOAMYECTBO TEIAO-
BOW SHEPIuH, OTIYCKAEeMO# C ropsyeil BOAOH N0 KaXKAOH ABYX-
TPyGHOM TENAOMAaruCTpaAH, OTXOAAIIEH OT MCTOYHMKA TellAd.

2.2 Hacrostmas MBH pacnpocTpaHseTCsi Ha BOASIHBIE CHCTe-
MBI TEIAOCHaO)XeHHs, UMelolHe XapaKTePUCTUKN U PEeKHMBI
paboTEl B COOTBETCTBUH C IPHUAOXKEHHEM B.

HUspanne opunHarbHOE

Hacroamun PA He Mo>keT 6bITh IOAHOCTBIO HAH YACTHYHO BOCIIPOH3-
BeAeH, THPa)XXHMpoOBaH H pacnpocrpaHeH 6e3 paspelmeHHs opraHm3a-
nuH-paspaéoTunka
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3 YCNOBHR U3MEPEHWA

3.1 ViaMepeHuss KOAMYECTBA TENIAOBOM SHEPrHH OCYUIECTBAS-
IOTCSI PaCCPEAOTOYEHHBIMUA N3MEPUTEABHBIMM CHCTEMAMH, COCTaB-
HBI€ 9AeMEeHTEl KOTOPHIX HAXOAATCA B PAa3AMYHBIX BHEHIHHX yC-
AOBHAX.

3.2 OCHOBHOHM BEAMYMHOM, BAMSAIOLIEH Ha HW3MEpPHTEABHEIE
CHCTEMH, ABASIeTCSI TeMIlepaTypa OKpY’Kaloulei CpeAbl.

Anana3oH M3MeHEeHHWsI TeMNepaTypH OKpy’Kaiouled Cpeasl
yka3as B Tabaurne 1.

Tabnunua 1

fluanasoH uameHeHuR
AnemenTst
M3IMEPUTENLHOR CUCTEMSI TeMnepaTypLl o
okpyxaiouiei cpenbi, °C
Tepmonpeobpa3oBaTesib CONPOTUBNEHUR 5-60
MepBuyHbIR M3MEPUTENBHLI Npeobpa3oBaTtent pacxo- 5-40
Aa, AaBneHns
flvHug cBsan 5-60
BTopU4HbI M3MepUTENbHBIA NpUBop pacxoaa, Temnepa- 15-30
TYpbl, A3BNEHUA
ArperatHbie cpeactsa (AC) uHpOpMaLUOHHO- 15-25
uamepuTenbHon cuctembl (MAC), rennoebiavcnutens

4 XAPAKTEPMCTMKM NOTPELIHOCTHA M3MEPEHMA

4.1 XapakTepuCTHKaMK [OTPEIIHOCTY H3MEPeHUH ABASIOTCS
TIPEAEABl OTHOCHTEABHON IOTPEIIHOCTH U3MePeHUN KOAUYeCTBa
TEIIAOBOM 3HEPruy 3a CYTKH U 3a Mecsll IpYU IPHMeHeHUH pas-
AWYHBIX U3MEPUTEABHHIX CHCTEM B XapaKTepHBIX pe)XHMMax pa-
GOTEI CHUCTEMBI TENAOCHABKEHMS.

4.2 Hacrosawmasa Meroauka obecneunBaeT N3MepeHUs KOAH-
yecTBa TEIIAOBOH 3HEpPruH, OTNyCKaeMOii B BOASHEIE CHCTEMBI
TenAocHaG)KeHust, ¢ NPEASAOB OTHOCHTEABHOH IOrPEeMIHOCTH
u3MepeHud (Tabamuna 2) BO BCeM AHala3oHe U3MeHEHUH BAMSAIO-
el BeAUYHHH N0 (CM. pa3pea 3 Hactosuell MeToAuKH).



Ta6bnuua 2

Pexum paboTbl BOARHOR CACTEMBI
TennocHabxeHus

3umMHui l MepexoaHuit 1 Netuui

Wamepurenshsie

cnCTEMy Tpenenti OTHOCUTENLHOM NOrPELLIHOCTA

U3MEPEHWA KONMUECTBa TeNnoBsoi aHepmu, +%

3a aa 3a aa 3 3a
cyren | mecay | cyrku | mecay | cyram | mecay

1 WameputenbHble CUCTEMbI C PerueTpy-
pyiotumm npuGopamu

a) ¢ anbdheperLmantHo- 33 23 41 25 63 34
TPaHC(OPMaTOPHON CXEMON CBAIU
6) C HOPMUPOBAHHLIM TOKOBBIM CurHanom | 32 | 22 4,0 24 6.2 33
CcBAN
2 Wameputenshbie MHOPMALIMOHHbIE 1,5 1,5 1,6 1,6 1,9 19
cuctemsl (MAC), uameputennhbie cucre-
Mbl C TeNNOBLIMACTITENSMY (TennocuerT-
YuKamu)

5 METO[L U3MEPEHWHA U CTPYKTYPA U3MEPMTENBHBIX CUCTEM

5.1 VIaMepeHHst KOAMYECTBA TENAOBOM 3HEPTHH ABASIIOTCS KOC-
BEHHBIMM W3MEPEHHUSMH, IPH KOTOPHIX KOAMYECTBO TEIAOBOH
IHEPrUH ONPEASASIeTCA Ha OCHOBAHUK U3MEPeHH’ PacXxoAd MAM
KOAMYECTBA (MAcChl), TeMIepaTyphl ¥ AABACHUS TENAOHOCUTEAS

5.2 Ha uCcTOYHMKAX TeMAa HIKPOKOEe pacnpocTpaHeHHe HOoAY-
YUAH CAEAYIOLIMe M3MEepUTEeABHEIe CHCTEMBI, CTPYKTYPHEIE CXe-
MBI KOTOPBIX IIPUBEAEHBI HA PUCYHKax 1 —3:

— HU3MepUTeABHBIE CHCTEMEl C PerdCTPHPYIOLKMMH Nprbo-
pamu (CM. pHCYHOK1);

— HU3MepHUTeAbHBble MHPOPMALMOHHEIE CHUCTEMBl (CM. PHUCY-
HOK 2);

— H3MepUTEeAbHBblEe CHCTEMHI C TEIIAOBBIYMCAMTEASMH (Tell-
AOCYeTYMKaMH) (CM. PUCYHOK 3).

53 CpeactBa usmepennit (CH), npumeHseMbie B U3MepH-
TEALHBIX CHCTEMaX KOAMYECTBa TEIAOBOM 3HEPruH, IPHUBEAEHBI
B NPUAO’KeHUM B.
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a) MaMepeHHne pacxoAa TENAOHOCHTEAS MO NOAAmieMy, o6paTHoMy
TpyGonpoBoAy npuGopaMu € AnddepeHynarbHO-TPAHCPHOPMATOPHOH
CHCTEMON CBA3M

1a 6 16 | Viamepenue pacxona B auMHewm, nepexoa-
HOM pexume
1 6
6
18 ir | Viamepenue pacxoda B NETHEM pexume

6) U3mepenne pacxoAad TENAOHOCHTEAS M0 NOAAIOLIEMY, 0OPaTHOMY
TPy6onpoBoAY NpuGopaMn ¢ HOPMHUPOBAHHEIM TOKOBBIM CHIHAAOM

6 3 6 W3mepeHue Pacxopaa B 3UMHEM,
1a A 16 | nepexoprom pexume
1 6
6 6 W3mepeHue pacxosa B JIETHEM
18 A 16 | pexume

B) U3MepeHHe TeMNepaTypsl TEIIAOHOCHTEAS B MOARKOLIEM, 06paTHOM
TPYOOnIpoBOAE, TPYOOIIPOBOAE XOAOAHON BOABI

2 § 2a

r) UsMepeHne AaBAEHHS TENAOHOCHTeAs B IOAQIOINEM, OGPaTHOM
TPYOONpoBOAE, B TPYGONIPOBOAE XOAOAHOM BOABE

5 2 6 %

|

1 — usMepuTeArHaf AMacdparMma, 1a, 18 — nepBUYHBIA H3MEPUTEABHEIR
npeoGpa3oBareas pacxoAd, 16, Ir — BTOPHUYHBIA H3IMEPHTEABHEIX DermcT-
pUpyOMWHH nNpubop pacxoaa, 1A — OGAOK M3BAeYEHHS KODHS, 2 — NEepBHY-
HEI M3MeDHTEeALHHR Nnpeobpa3oBaTeAb TeMnepaTyphl, 28 — BTOPUYHBIN
H3MEepHTEABHBI! perucTpupylouuii npubop TeMneparypul, 3 — NnepBHYHBIA
M3MEDHTEABHBIN npeoOpa3oBaTeAb AABA€HMA, 3@ — BTOPHYHEIH M3MepH-
TeABHBIH PerHcTpUpyoWnit npubop AaBaeHHd, 5 — TPyOHHeE TIPOBOAKH,
6 — AMHHM CBA3H

Pucynok 1 — CTpyKkTypHasi cxeMa H3MEPHTEALHONH CHCTEMbl KOAHYECTBA
TENAOBOM 3HEPruH C PerucTpUpyIOmMUMH NpuéopamMu
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Pacxop Tennoxocutens 8 nopawoiem Tpybonposope
[ 5 1a (3MMHUR, NEPEXOAHLIA PEXUM)
1
J Pacxoa TennoHocHTENs B Ropaiowem Tpybonposoae
16 {neTHUR pexvM)
\a Pacxop TennoHocutens B o6patHom Tpybonposoge
' § (3MMHYIA, NEPEXORHBIA pEXuM)
Pacxop, TennoHocutens B oGpariom Tpybonposoae
16 (neTHWH pexam)
r— e ——— -1
| !
5
+— 4a 46 21 4o |
! |
| 4 ]
| |
) SR P N
Temneparypa TENNOHOCHTENS B NOAAIOLLEM
Tpybonposoge
2 Temnepatypa Tennonocutens & obpatHom Tpybo-
nposoge
2 Temneparypa TennoxocuTens 8 Tpybonposone
XOfIOQHOA BOAK
6
3 [JasneHue TenROHOCHTENS 8 nogalouieM Tpybonpo-
BoOgAe
|______§_ 3 Jasnexve TennoHocuTens 8 abpatHom Tpybonposo-
ae
6
1 3 Jlaenenue 8 TpyGONPOBOAE XORORHOM BORBI

1 — n3mepureApHas AMadparMa, la, 16 — nepBUuHEI NpeoGpa3oBaTeAb PacXoAa,
2 — nepBUYHHIA M3MEPHTEALHHI Npeo6pa3oBaTeAb TEMIEPATYPH], 3 — NEePBHYHBIN
H3MepUTeALHEIN npeoOpa3oBaTeAb AABA€HMS, 4 — arperaTHele cpepcTBa MVIC, 4a —
YCTPOMCTBO CBA3M C 00BEKTOM, 46 — IeHTpaABHHIA Ipoueccop, 4B — CPEACTBO
npepcTaBAeHHA WHGPOPMAIMH, 4T — YCTPONCTBO perucTpupymollee, 5 — AMHHM CBR-

3n, 6 — TpyOHBle MPOBOAKRM

PucyHok 2 —~ CrpykrypHas cxemMa MHC KoAHYeCTBA TENAOBOI 3HEepruu

01123
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5
1a Pacxon TennoHocuTens B nofaowiem Tpybonposoae
1 6 (3UMHWIA, NEPEXOAHBIA PEXHUM)
5
16 Pacxop, TennotocuTens B noaaiwem Tpybonpososae
{(neTHUin pexum)
1a 5 Pacxof, TennoHocuTens B o6parHoM Tpy6onposoge
' 6 (3UMHWA, NEPeXOAHbIA PeXvM)
16 5 Pacxon Tenronocutens 8 obparxom TpySonposose
{netHuA pexvm}
5
4
9 5 Temneparypa rennoHOCUTENS B NOAAIOWEM
TpySonposoge
2 5 Temneparypa Tennovocurens 8 06parHom Tpybo-
nposope
2 5 Temnepatypa TennoHocutens s Tpybonposoge
XONOAHOR BOAb
} d 3 5 Jlasnexue YennoHoCUTens 8 nopaoLuem Tpybonpo-
Bofie
| 6 3 5 [lasnenue vennoHocutens 8 obpartom Tpybonposo-
Je
= 6 3 5 Dasnenne B TpYDONPOBOAE XONOAHON BOAK

1 — H3MepuTeAbHas pnadparma, la, 16 — mepBHYHLHI Npeobpa3oBaTeAb Pacxoaa,
2 — nepBHYHHHA N3MEPHMTeAbLHBIH IMpeobpa3oBaTeAb TEMIlepaTyphl, 3 — TNepBUY-
HEI U3MEPHTEALHEIH NMpeobpa3sOBaTeAb AABAEHMS, 4 — TENAOBHLIYMCAWTEAB, 5 —
AWHHH CBA3H, 6 — TPyGHBIE IPOBOAKM

PucyHok 3 — CTpyKTypHas CXxeMa M3MEpPHTEAbHOM CHCTEMBI KOAHYECTBA
TENAOBON 3HEPTHU C TENMAOBHIYHCAMTEASAMH (TenAocueTYnKamu)



6 TOATrOTOBKA M BbiNONHEHWE M3MEPEHWH

TTOATOTOBKA K BEITOAHEHHMIO M3MEPEHMH 3aKAIOYAeTCS B OCY-
HEeCTBAGHHHM KOMIIAEKCA MEPOIPHATHI [T0 BBOAY U3MEPHTEABHOM
SHCTEMHBl B 3KCHAYaTal[{I0, OCHOBHBIMU M3 KOTOPHIX SBASIIOTCS:

— nposeAeHue nosepku CH;

— IIPOBEepKa NIPaBMABHOCTH MOHTaXa M3MEpPHUTEeABHBIX CHC-
reM B COOTBETCTBMM C NPOEKTHON AOKyMeHTaluew;

— IpOBeAEHMEe HaAaAOYHEIX pabor;

— BBEAGHHE H3MEDUTEABLHOHN CHCTEeMB! B 3KCIIAyaTaljHio.

7 OBPABOTKA M BbIMMCHEHME PE3YNIbTATOB M3MEPEHWA

7.1 MaMepeHus1 KOAMYECTBA TEMAOBOH 3HEPIHH, OTIyCKae-
MO B BOASIHBIE CHCTEMBI TeNAOCHAOXeHus: OT MCTOYHUKOB TEIl-
Ad, OCYIIECTBASIIOTCS B COOTBeTCTBUM ¢ MU 2412-97 [8].

7.2 KoAnyecTBO TeNAOBOM 3HEPIruH, OTOYCKaeMOM IO ABYX-
TpyOHOM MarucTpaAu 3a cyTkd, Q. (MAX) npu OpuMeHeHHH
CHCTeM H3MEpeHHMN C PeruCTpHpyromuMU npubopaMu paccyu-
ThIBaeTCst M0 GpopMyAe

Q. = mhy — my hy — (my — my) hy, (1

TAe m; ¥ M, — KOAHYECTBO (Macca) TeNAOHOCHTEAs, IpOLIeA-
Liee 0 NoAawouieMy ¥ o6paTHOMy Tpybomnpo-

BOA@M 3a CYTKH, T;
h,, hyu h,, — 3HTaABIHA TENAOHOCHTEAS B IIOAAIOLieM, obpar-
HOM TPyOOIpPOBOAGX M TPYDOONPOBOAE XOAOA-

HOM BOABI, KAJK/KT.

TTponeaAypa OonpeAeAeHMs KOAHWYEeCTBa TENAOBOH 3HEpPruu
COCTOWT M3 0OpalGOoTKM AMarpaMM PerucTPUPYIOLKUX IpuGOopoB
pacxopa, TeMneparypsl ¥ AGBACHUSI TEIIAOHOCHUTEAS C OMOUILIO
NAGHHMETPOB MAM MEePHBIX AMHEeK M pacyeTa ACHCTBUTEABHBIX
3Ha4YEeHMH KOAMYECTBA TEIAOHOCHUTEAS M KOAWYECTBA TEIAOBOM
3HEpruM NO CPepHEeCYTOYHHIM 3HAYEHUSM AABA€HHSA U TeM-
neparypsl Tenaronocureas B coorseTcTsun ¢ F'OCT 8.563.2-97 [4]

OHTAABIIHS TENIAOHOCHUTEASI ONPEAEASIeTCSI B COOTBETCTBUH C
AaHHBEIMA HA 'CCCA no cpeAHeCYTOYHBIM 3HAYEeHWsIM TeMIle-
paTyphbl ¥ AABAEHHS TENAOHOCHUTEAS.
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O6paboTKy pe3yAbTaTOB M3MEPEeHMH U NpEeACTaBACHHE U3-
MEepUTEeABHON MH(MOPMauuK IO KOANYECTBY TEOAOBOHM 3HEDruu
B BHAE BHEIXOAHBIX (pOpPM Liearecoo6Gpa3Ho NpoBOAUTh Ha [IOBM
IO CHelHaAbHOM NPOTPaMMe, PEaAN3YIOIIeH YKa3aHHBIA BhIIIE
aATOPUTM — cM. GpopMyAy (1).

7.3 KoAnuyecTBO TENAOBOM 3Heprud, OTHyIEHHOe MO ABYX-
TpYGHON MarucTpand 3a cyTkd, QWMC (MAXK) opu npuMeHeHHH
M3MEpPUTEABHBIX MH(POPMAIMOHHBIX CHCTEM M HM3MEPHUTEABHBIX
CHCTeM C TeNAOBBEIYHCAUTEASIMU PacCUYMTEIBaeTcs 1mo|dopmyae

I/IHC n n n
QM = Tmy, by = Tmy, by, = 3 (my, - ma,) by, (2)
1=0 1=0 tm
rae ! — WHTEPBAA BPEMEHH pacyeTa KOAH4YeC TEIIAOBOH
3Hepruy, 4;

n — KOAMYECTBO MHTEPBaAOB PacyeTa KOAHYECTBa Tell-
AOBOW 3HEPrMM B CYTKH;
m, ¥ m, — KOAHYECTBO (Macca) TEAOHOCHUTEAS], NpolLeAlee
1o moAamleMy u obpaTHoMy TpyGonpoBopaM
3a - MHTepBaA BPeMEeHH, T,
hy, h, mh  — 3HTaABNHS TENAOHOCHTEAS! B OA3OLeM, oGpar-
HOM Tpy60oIpOBOAaX U TPyOONPOBOAE XOAOAHOM
BOABI 3a I-1 MHTEpBaA BpeMeHH, KAJK/KT.
OHTaABIIHS TEIAOHOCHUTEASI ONIPEACASIETCS 10 CPEAHMM 3Ha-
YeHHSM TEeMIIePaTyphl, AABACHHS TEIIAOHOCHUTEAs 3a I-H MHTep-
BaA BPEMEHH II0 YPaBHEHMUSM ONPEACACHHS 3HTAABINHU BOABL
Cpeapnue 3HaYEHHS PACXOAQ, TeMIEPATYPHl, A@BAEHHA Tell-
AOHOCHTEAst M TeMIlepaTypbl XOAOAHOH BOABI Xp 3@ 1-ii uHTEp-
BaA BpeMEHH PaCCYUTHIBAIOTCS IO popMyae

1 K
Xep " .glx" (3)
rae X, — TeKyulee (MrHOBEHHOE) 3HAYEHHMe H3MEPAEMOro mapa-
MeTpa;
K — YHCAO IIMKAOB ONPOCA AATYMKA 3@ MHTEDBAA yCPeAHe-
HUS.

Tpu npumenennn MIMC B coorsercTBMu ¢ MU 2164-91 [9]
IMePHOA OIIPOCa AATYMKOB COCTaBAsIeT He 6oaee 15 ¢, a MHTepBaa
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yCpeAHEeHus NapaMeTpoB (pacyeTa KOAMYECTBA TENAOBOM 3Hep-
run) paseH 0,25 4.

[Tpu NpMMEeHEHHMH CUCTeM M3MEePEeHMH C TeNAOBEIYMCAUTEAS-
MH (TeNAOCYETYMKAMH) IIEPHOA ONPOCa AATYNKOB M HMHTEPBaA
pacyeTa KOAMYECTBA TENAOBOM 3HEPruM YCTaHABAMBAIOTCHA IIPH
NPOEKTHPOBAHHUK HAU IPOrPaMMHUPOBAHUHN TENAOBBEIYHCAUTEAEH,
HO AOMAKHBI COCTaBAAATH He Goree 1 u.

Ipn npuMmerennu MVIC n u3aMepUTEABHEIX CHCTEM C TENAO-
BBIYHCAMTEASIMH (TemAocyeTYHKaMu) o6paboTKa pe3yAbTAaTOB
U3MEepPeHUH U NPeACTaBAeHUe H3MEPUTEeABHON MH(POpManuM mo
KOAMYECTBY TEIAOBOM 3HEPruH [POM3BOASTCSA aBTOMATHYECKH.

7.4 KoAHYeCTBO TEHNAOBOM 3HEPrHH, OTHYILIEHHOEe HO ABYX-
TPyOHOM MarucTpaAm 3a mecar (3a n cyrok), Q, (MAX) onpeae-
AsteTcs mo opMmyae

Qu = %Qa ' (4)

t=1

rae Q. — KOAMYECTBO TeNmAOHM 3HEPruH, OTHyLIEHHOe IO Maru-
CTPaAH 3a I1-e CyTKH, MAJK;
n — 9HCAO CYTOK B MecsIe.

7.5 aMepeHuss MaccoBOTO PacXxoAd, TEMIEPaTyphl U AaB-
A€HHSI TEIAOHOCHUTEAEH OCYIIeCTBASIIOTCSI B COOTBETCTBHH C
PA 153-34.0-11.346-00 [16], PA 153-34.0-11.347-00 [17] u
PA 153-34.0-11.348-00 [18].

8 OMOPMIEHHUE PE3YJSIbTATOB M3MEPEHHA

8.1 Pe3yAbTaTHl M3MepeHHH KOAMYECTBA TENAOBON 3HEpruu
Ha MCTOYHHMKE TelA8 AOAKHHI OBITE O(OPMAEHEl CAEAYIOLIHM
o6pa3oMm

8.1.1 Tlpu npuMeHeHUN U3MEPHUTEABHBIX CHCTEM C PETHCTPH-
pyomyMy npubopamu:

— HOCHTeAeM U3MEePHUTEeABHON WHGOpMALKH 110 l1apaMeTpaM
TETIAOHOCHTEAS SIBASIIOTCS AHTBI (AMAarpaMMBbl) PerHCTPUPYIOLIKX
npuGopoB,

— pe3yAbTaThl 06paboTKH M3MEPUTEABHON HHMOPMaLWH IO
rnapaMeTpaM TENAOHOCHTEAS M pacueTa KOAMYEeCTBa TEIAOBOM
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sHepru¥ Ha I13BM npeACTaBASIIOTCS B BHAE BEIXOAHBIX (HOpM
Ha GYMa>kKHOM HOCHTeAe;

— BHEIXOAHBIE (DOPMEI COTAQCOBBIBAIOTCS C MOTpeburereM
TENAOBOM 3HEpruu.

8.1.2 TIpu npumerenun MVIC u m3MepuTeABHBIX CHCTEM C
TEHNAOBBIYMCAHTEASIMH:

— HOCHTeAeM M3MepHUTeAbHOM MH(pOpManyy 1o napaMeTpam
TENAOHOCHTEAS], PE3yAbTAaTaM pacyeTa KOAUYECTBa TENAOBOM
SHeprum siBasiercsi 3rekrpoHHas namsare AC MMC u tennoBmi-
YUCAUTEACH;

— pe3yAbTaThl 00paboTKM M3MepPUTeABRHON MH(pOPMANUK 110
napaMeTpaM TeDAOHOCHTEeAd M pacyeTa KOAMYECTBA TENAOBOM
3HEePTHHM MHAUIAPYIOTCA Ha CPEACTBAX NIPEACTaBAeHHs MHEPOD-
Maluuy ¥ OPEACTaBASIOTCS B BUAE BHIXOAHHIX (hopM Ha Gymak-
HOM HOCHTeAe,

— 00BeM IPEeACTaBACHHS HMH(MOPMalH ONpPeAeAsieTCs IpH
npoektuposaiun MYIC, pa3spaboTke TeNAOBBIYHCAWNTEAEH, @ BbI-
XOAHBIEe (DOPMBI COTAGCOBBIBAIOTCS C IOTpeOWTeAeM TEeNAOBOM
SHEepTUHu.

9 TPEBOBAHUS K KBANUDUKALMM NEPCOHANA

TTOArOTOBKA M3MEPUTEABHEIX CHCTEM KOAUYECTBA TEIAOBOH
SHEpPrHM K 3KCIAYaTalUH OCYIIEeCTBASETCS 3AeKTpoCAecapeM-
npubopUCTOM ¢ KBarnM(uKalueil He HIKe 4-T0 paspsapd, a ob-
CAY’KHBaHHE — AEXKYPHEIM 3AEKTPOCAECAPEeM-IpUOOPHUCTOM

O6paboTKa AMarpaMM PEerucTpPUpPYRWUX NpubopoB ocylie-
CTBASIETCSI TEXHHKOM, & BBIYMCAEGHHE DPEe3YABTATOB U3MePeHHH
KOAMYECTBA TEIIAOBOH 3HepruM — uHxeHepom [TTO

10 TPEBOBAHUA TEXHUKK BE3OMACHOCTH

Ilpu MOHTa’)ke, HAAAAKE M IKCIAYATAUHMM H3MEPHTEABHBIX
CHCTeM KOAHYECTBA TENAOBOH 3HEPrHMH AOAKHBI COOAFOAATHCSH
Tpe6oBanusa PA 34 03.201-97 [21] u PA 153-34.0-03.150-00 [22].
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Hpuroxenune A

NW4MHbI B YCTAHOBNEHHOM AMaNasoHe.

Mpumevanue - No cnocoby uHamkaum
3HAYEHNIA V3MEPAEMOR BEMUUMHBI U3MepUTenb-
Hble NpubOpLl Pa3nensioT Ha nokasisaiotyue W
pervcTpupyloLme

(cnpaBouRnoe)
TEPMMHbI U ONPERENEHNA
Tepmun Onpenenetive flokymerT
Mameputenshelit |CpencTeo uamepenuit, NpeaHasHadentoe ans no-(PMI 29-99 [6), n 6 11
npubop RYYESHUA 3HAYEHWI U3MepREMaN (DU3MIECKO Be-

Nepauunpiy  u3-
MepUTENLHDIN
npeoBpasosa-
TeNb

Wamepurenbhbii npeobpasosarens, Ha KOTOPbIA
HenocpencTBeHHO  BO3AENCTBYET W3MepsieMasn
u3MyecKan BENUUMHA, T Nepsblit npeobpaso-
BaTENb B UIMEPUTENLHOM LIENW MIMEpUTENbHOMD
nipubopa (ycTaHoBKM, CUCTEMBI)

PMr 29-99 {6), n 6.18

Wameputenshbii
npeobpasosa-
Tens

TexnHu4eckoe CPEACTBO C HOPMATUBHBIMUA METPO-
NOrM4ECKUMM XapaKTepucTukamu, Cryxallee Ans
npeobpascsaHuA MIMEPAEMOI BENUYUHLE B ADY-
Y10 BEAWMMHY MMM W3MEPUTENbHBIA CHUrHan,
yAcOHbIA AnA 06paboTku, XpaHEHUR, AatbHenl-
1wmux NPeobpaIoBaKniA, MEAMKALVMM W Nepefasn

PMI29-99 (6], n 617

WameputensHan
cucTema

CoBOKYNHOCTE  (hyHKLMOHANBHO 0GbEAUHENHbIX
Mep, W3MEpUTENbHBIX NPUBOPOB, MAMEPUTENbHBIX
npeobpa3osateneil, 3BM 1 apyrux TexHU4ecKux
CPEeACTS, PasMeLLEHHbIX B PAsHLIX TOMKAX KOH-
TpONUPYeMoro oGbexTa U T.N. C Lenbio uMepe-
Huh OQHOM UNI HECKOMbKIAX (DUIUHECKUX BENUYMH,
CBOMCTBEHHbLIX 3TOMY 06bexTy, ¥ BbipaboTku u3-
MepUTENbHBIX CUTHANOB B Pa3HbIX LUENsX.

Npumevanue - B 3aBACUMOCTK OT Ha-
3Ha4eHWs W3MEpUTEnbHLIE CUCTEMbI PasfensioT
Ha W3MepWUTenbHble VHGOPMAUMOHHbIE, M3Mepy-
TenbHbIE  KOHTPOMUDYIOWIME,  USMEDUTENbHbIE
ynpaBnaoLyme cucTembl ¥ ap

PMI29-99 [6],
n.6 14

Arperattoe cpea-
CTBO U3MEPEHMNA

01.123

TexHu4eckoe CPEACTBO WM KOMCTPYKTUBHO 3a-
KOHUEHHAS COBOKYMHOCTL TEXHUYECKUX CPEACTB ¢
HOPMMDYEMBIMI METPONOTUYECKUMIA  XapaKTepu-
CTUKGMM W BCEMM HEOBXOQMMBIMUM BWIaM# CO-
BMECTUMOCTI B COCTABE WUIMEPUTENLHOM WHchop-
MaLMOHHOM CUCTEMBI

FOCT 22315-77 [19),

nm 12n39
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OKOHuaGHUE NPUAOKeHUs A

Tenb

PeneneHVs KONu4ecTsa TENMOTbI Mo NOCTYNalo-
LMM Ha €ro BXOZ CHTHanam OT CPEAcTs MaMepe-
HW NapaMeTpoB TENNOHOCUTENS

Tepmun Onpegenerne Dloxyment
Tennocuerwuk  |UaMeputensHas cuctema (cpeacTso usmepenuid),|FOCT P 51-649-2000
npegHasHadyeHHas ONA WaMepeHus konudectsa|[20]

TeNNOTHI
Tennosbiuncnn-  {CPEACTBO MIMEpPEHWH, NpeanHasHadeHroe ana on-|{FOCT P 51.649-2000

[20]

KocseHHoe uame-
penvie

Onpepenesve WCKOMOrO 3HaueHWR (uavuecKod
BENMMMHb! Ha OCHOBaHWM DE3yNbYaToB NpPSMbIX
YIMEPEHUA APYIUX (UNNECKUX BEAMYMH, (YHK-
LMOHANLHO CBA3AHHDIX C UCKOMOW BENUUYUHOI

PMr29-99(6], n 511

Merogmxa  Bbi-
NONHEHUS  W3Me-
pexuit MBI

YCTaHOBNEHHas COBOKYNHOCTb Onepauui U npa-
8UN NPU U3MEPEHUM, BBINONHEHMUE KOTOPLIX 0bec-
NeuMBaeT nonyyeHue pesynsTaToB U3MepeHwit ¢
TapaHTUPOBAHHOA TOUHOCTHIO B COOTBETCTBUM C
NPUHATLIM METOA0M

PMT 29-99[6), n. 7 11

Atrecrauus MBU

Npoueaypa ycTaHoBNEHUA ¥ NOATBEPKACHUS CO-
oreercTeust MBU npenbsBnenHbiM Kk Heil MeTpo-
NOTU4ECKUM Tpe6oBaHUAM

rOCT P 8563-96 [1),
n 31

MpunucaxHas xa-
pakTepucTHKa no-
TPELHOCTH 13Me-
peHUit

Xapaxrepuctuxa norpetwHocTi nroboro pesynbta-
Ta COBOKYNHOCTY W3MEPERMA, NONYYEHHOro npu
cobnioeHnn TpeboBaHMA U Npasun [aHHOR Me-
TOANKM

TOCT P 8563-96 [1),
n3b

Tpy6Gonposop, xo-
NOLHON BOABI

Tpybonposop, No KOTOPOMY MOAAETCA BOAA Ha
WCTONHWK TENNa ANst BOCMONHEHNUA yTedeK u (unm)
B00pa3bopa u3 cucTeMbl TENNOCHabKeHUA

14




INpuaoxeuue b
(cnpasounoe€)
OCHOBHbBIE XAPAKTEPUCTUKM ¥ PEXKUMbI PABOTbI
BOARHBLIX CACTEM TENNOCHABXEHUSA HA UCTOYHUKAX TEMNA

MOLHOCTBLIO QT 50 A0 1000 M'kan/u
Ta6bnuuya b.1
Jvana3oH uamereHus
CXOAa CeTeBow BoAb!, T4 | Temne bl CETeBoi BoAb!, °C
Tpvﬁﬂ::OM:Jﬂ?a. - . 8 TpyGonposoae pa:V ngﬁOHPOBORe T::m,
fioaagioiem NONAIOUIEM ¢
obparHom obpariom
300 0-900 50-150 10-100
0-900 20-80
400 0-1600 50-150 10-100
0-1600 20-80
500 0-2500 50-150 10-100
0-2500 20-80
600 0-3600 50-150 10-100
0-3600 20-80
700 0-5000 50-150 10-100
0-5000 20-80
800 0-6500 50-150 10-100
06500 20-80
800 0-8000 50-150 10-100
0-8000 20-80
1000 0-10000 50-150 10-100
0-10000 20-80
1200 0-13000 50-150 10-100
0-13000 20-80
Tatnwya b.2
[iuanasoH uamepeHus
Pexum pacxona Pa3HOCTH TeMNEPaTYp TENNoHOCHTENA
TENNOHOCUTENA B NORalowem n obpatHom TpySonposopax, °C
3umHuiA 1,0-0,8 Muarc 80-40
NepexonHblit 0,8-0,5 Muaxc 50-20
DNetrnit 0,3-0,1 Muaxc 30-10

Tpumey anue—B1abnuue mum: ~ MBKCUMANbHLIR PacXoa TENAOHOCHTENS

01 123
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TIpunaroxenne B

(cnpasouHoe)
CPE/ICTBA U3MEPEHUIA KONMYECTBA TENNOBOWA SHEPTUM

HaumeHoBaHue O Rony npu- Op y
wTun CU norp +% W
W3ameputenbHbie CHCTEMbI C PErUCTPUPYIOWUMM NpruEOpamMu

¢ andpdepeHLMansHO-TPaHCGHOPMATOPHOR CXeMOH CBAIH

[Dvacparma kamepHasn OKC-16 - 3A0 "Marometp"
(r Mocksa)
Manometp audpdepeHLmMantHbli, 10 3A0 "MaHomerp®
MembpanHbin IM 3583M {r Mocxksa)
MNpuop aBToMaTMdeckuit ¢ aude-  |1,0 (NO NoKasaHUAM), 3A0 "Mawomerp”
PeHUMaNHO-TPaHCHOPMATOPHOM 1,0 (0 perucTpaLu) {r Mocxsa)
cxemon KCO-2
Tepmonpeo6pasosarens conpoTuene- |Knace B 3A0 HNL "Hasuratop®
Hits TCA {r Mockea)
TepmonpeoGpasosatens conpotuene- |Knacc B 3AO0 HIMY "Hasuratop”
Hua TCM (. Mocksa)
Moct aBromaru4eckuit nokasbigato- 0,5 (M0 NokasaHusm), M0 "NbsosnpuGop”
Wit peructpupyrowuui KCM-2 ¢ npe- 14,0 (no peructpauum) (r Nesos)
 Aenamm uamepenui 0-50 u 0-200°C
TpeoBpasosarens UamepuTENbHbIA 1,0 3A0 "MaHomerp”
13BbITouHOro gasneHus MO 22331 (r Mocksa)
NpuBop astomatudeckit ¢ gudde-  |1,0 (Mo nokasaHusm), 3A0 "Maxomerp”
PEHUMANbHO-TPAHC(OPMATOPHOM 1,0 (no perucTpavyum) (r Mocxaa)
cxemon KCA-2
Nnanumetp nonsiphbiit NN-M 0,5 uamepenHoit nnowaau |NO "Nissosnpubop",
|xoonepatus "Temn"
(r NbBos)

W3MepuTenbHbie CHCTEMBI C PErUCTPUPYIOWWMH NpuBopamu
€ HOPMHPOBAHHbLIM TOKOBLIM CUTHANOM CBA3M

16

Duacpparma kamepnas [IKC-16 - 3A0 "Manomerp”
(r Mocxsa)

NpeoBpa3zosareny pasHOCTH Aasne- 05 3A0 "MaHomerp"

Hus "Candpup 22M-0" (r Mocksa)

Bnok u3snesenus kopHs BAK 36M 02 3A0 "MaHomerp”
(r Mocxsa)




Oxonuanue npuroxenusn B

HaumeHosarue OcHoBHas AONYCKaeMan Npu- Opranuaaums-
nun CU BEEHHAR NOTPEWHOCTS, = % W3roToBUTENs
Mpubop perucTpupyiowmit ogHoka- 10,5 (no noxasausm), NO "Nbsoenpubop”
HanbHoi Pl-160M 1,0 (o pervcTpauu) {r fveos)
Tepmonpeo6pasosatens conpotuene- |Knacc B 3A0 HMY "Hasuratop”
Hva TCMN (r. Mocxsa)
TepmonpeoGpa3oearens conpoTusne- |Knacc B 3A0 HNL, "Hasuratop”
Hus TCM (r. Mockaa)
MocT aBToMaTV4eckwi nokasbisal-  |0,5 (N0 NoKasaHuaMm), MO "fesosnpubop”
ujwit peructpupylouwis KCM-2 ¢ npe- |40 (no pervetpatymm) (r Nosos)
nenamy uamepenuit 0-50 v 0-200°C
WamepurensHbiit npeoSpasosarens 05 3A0 "MakomeTp"
m3BbITouHOTO fasnenmun «Candmp (r Mocxsa)
22MT-O»
{Mpnbop aBTOMaTU4ECKWI NOKA3bI- 0,5 (no noka3saxuam), NO "Nesosnpubop"
(aaroumﬁ perucTpupytowuit KCY-2 1,0 (o pervicrpayam) (. NbsoB)
Mnanumerp nonsphsii NM-M 0,5 namepenoi nnowaau | MO "NesosnpuGop”
kooneparus "Temn"
{r NbBoB)
M3mepuTenuibie niopMaLnoHHble CHCTEMbI,

n3MepuTenbHbie CUCTEMbI C TENNOBLIYUCIUTENAMK (Tennocqe'muxauu)

fivacparma xamepHan fIKC-16 - 3A0 "MaHomeTp"

(r Mockaa)
ArperatHsie cpegctsa MMC 0,3 (xaHan) -
Tennoaxeproxontponnep TOKOH 10 02 MBN "Kpewt"

(r. Exatepunbypr)
WamepuTenbHblit npeobpasosatens 05 3A0 "MaHometp"
pasrocTy gasnenus "Candup 22M-41° {r Mockea)
WameputentHblit npeobpasosarens 05 3A0 "MauomeTp"
3BbITouHOrO AaBnenus "Candup {r Mocksa)
22MT-On"
Tepmonpeobpasosarens conpotuene- |Knacc B 3A0 HNL| "HaeuraTop”
Hus TCT (r Mocksa)
Tepmonpeobpa3osatens conpotuane- |Knacc B 3A0 HNL "Hasuratop”
Hug TCM {r Mackea)

Npumeyanue-[ony AT ppyrmx CU ¢ o pony MY npuBe-

Jil MY NOrp He npes yKa3aHHsIX 8 Tabnuue

17
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Cnucox
MCNONL3O0OBAHHOK NHTepaAaTyphl

. TOCT P 8.563-96. 'CHl. MeTOAMKH BBHIIOAHEHHS

H3MepeHuH.

. TOCT 8.207-76. 'CH. ITpssMble u3MepeHus: ¢ MHO-

TOKPAaTHBIMM HabArOAeHUAMH. MeTopE 06paboTku
pe3yAbTaToB HabAroAeHMH. OCHOBHEBIE TIOAOKEHHS.
TOCT 8.563.1-97. TCH. MeXrocyaapCTBEHHHIN
cTaHAapT. V3MepeHue pacxopa M KOAMYECTBA
KHUAKOCTEH M ra3oB METOAOM II€PEMEHHOro Ine-
penapa paBaeHus Auadparmsl, conra UCA 1932
u TpyOs BeHTypH, yCTaHOBAEHHEIE B 3alIOAHEH-
HBIX TPyOONIPOBOAAX KPYTAOTO ceueHUs. TexHu-
YeCKHUe YCAOBHS.

. TOCT 8.563.2-97. TC1 MexXrocyaapCTBeHHRI

craHpapT. ViaMepeHHe pacxopa M KOAUYECTBa
JKMAKOCTEH U ras’oB METOAOM HepeMeHHOro Ie-
pemnaaa AaBAeHUS. MeToAMKA BHINIOAHEHUS U3Me-
PEHU C MOMOLIBIO CYKAIOUUX YCTPOMCTB.

. I'IpaBHAa yyeta TENAOBOM 3HEePruu ¥ TEIIAOHOCH-

Teast. — M.: M3H, 1995.

. PMT 29-99. TCOEMW. Metpoaorus. OCHOBHEIE Tep-

MHHEI ¥ OIPEAEASHHUSI.

. MM 1317-86. 'CU. Meropuueckre yka3zanus. Pe-

3YABTATHl ¥ XapPAKTEPUCTHUKM IOTPEelIHOCTH H3-
mepennit. PopmMa npepcraBreHus. CnocobH uc-
[IOAB30BAHMS IIPY KCIHITAaHUAX 06pa3LioB NPOAYK-
UK U KOHTPOAE HX IIapaMeTpOB.

. MM 2412-97. TCV1. PekomeHpanusi. Bopsinule cu-

CTeMHl TEeNAOCHaGXeHust. YpaBHeHUsT H3MepeHui
TENAOBOI HEPrHH ¥ KOAMYECTBA TEIAOHOCHTEAS.



9. MM 2164-91. I'CH. PekomeHpanuu. TenmrocueT-

10

11.

12.

13.

14.

15.

16

17

18

yuKu. TpeGoBaHHS K HUCIHTAHHAM, METPOAO-
rM4YecKOM aTrecTaluy, noBepke. O6uiue NoA0-
JKEeHUS.

MU 2377-96. 'CH. Pexomenpanus. PaspaboTka u
aTTecTauus METOAUK BRIIOAHEHHSI U3MepeHUHM.
MM 2553-99. 'CU. PekoMeHAaIMA. DHEprus Temn-
AOBasi ¥ TENAOHOCHTEAb B CHCTEMAaxX TEMAOCHa6-
XeHusa. MeTopAMKa OLIEHWBAHWS NOTPElIHOCTH
u3smepenuit. OCHOBHEIE ITOAOKEHUS.

PA 34.09.454. TunoBo¥ aAropuT™M pacyera TeXHM-
KO-3KOHOMHYECKHX MoKa3aTeAel! KOHASHCAIUOH-
HBEIX dHepro6aokoB MouHocTso 300, 500, 800 1
1200 MBr. B 2-x u.— M.: CT10 OPTP3C, 1991.
TMPEOBPAJKEHCKHH B.II. TenaoTeXHUYECKUE
u3MepeHus ¥ npuGophH.— M.: Dueprus, 1978.
TexHU4eCcKui oTYeT. AHAAM3 3HaYEeHUM ITapaMeT-
POB OKpy’Xallled CPeAbH B MeCcTax pacno-
AOXKeHUsT npu6opOB, HEOOXOAUMEIX AASL U3Mepe-
HUSI OCHOBHBIX TEXHOAOTHYECKHX [1apaMeTPOB Ha
T3C.— ExrarepuHOypr. Ypaatexauepro, 1995.
OrueT. PekoMeHAauy 110 BEIOOPY cXeM u3Mepe-
HHUM KOAMYECTBa TEIIAOBOM 3HEPTrHM U TeXHUYec-
KUX TpeGOBaHMHM K CHCTEMAaM KOHTPOAS M ydeTa
M UX METPOAOTHMYECKHM XapakrepucrtukaM / Mea-
HOBCKHUI 3HepreT. HH-T.— M.: OPTP3C, 1993.
PA 153-34.0-11.346-00. MeToApuKa BEIIOAHEHUS
M3MePEeHUH PacXoAa M KOAMYECTBA TENAOHOCH-
TeAsl B TPyOONPOBOAAGX BOASHOM CHCTEMBI TETIAO-
cHab)XeHUs Ha HMCTOYHMKe Temaa.— M.: CIIO
OPI'P3OC, 2002.

PA 153-34.0-11.347-00. MeToAMKA BBHINOAHEHMS
U3MEpEHHUI TeMIIepPaTyphl TENAOHOCHTEASI B TPY-
6OIIPOBOAAX BOASHOM CHCTEMH! TeNIAOCHAOXKeHUs
Ha HCTOYHMKe Teniaa.— M.: CITO OPTP3C,
2002

PA, 153-34.0-11.348-00. MeToAMKa BBINOAHEHHS
U3MEPEeHUHN A3BACHUSI TEHNAOHOCHTEAs B Tpybo-
IIPOBOAAX BOASHOM CHCTEMHEI TeNAOCHaOKeHUs Ha
uctouHuke temnaa.— M.: CITO OPT'PIC, 2002.
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20

19.

20.

21

22.

TOCT 22315-77. CpeacTea arperaTHble HHQOp-
MalMOHHO-U3MePUTeABHEIX cucTeM. O6mue mo-
AO>KEeHHSA.

TOCT P 51-649-2000. TennoCYeTYMKH AAST BOASA-
HBIX CHCTeM TenAocHabxenns O61ue TexHAYeC-
KHe YCAOBHS.

PA 34.03.201-97. ITpaBuaa TexHukn 6e3onacHoc-
TH TOPH 3KCOAYaTalUH TENAOMEXaHHYEeCKOro
060pYAOBaHNA 3AEKTPOCTAHUMM M TENAOBEIX Ce-
Te#. — M.: SHAC, 1997.

PA 153-34.0-03.150-00. Me>xoTpacaeBnle npasu-
A4 1O OXPaHe TPyAad (npaBuAa 6€300aCHOCTH) IpH
3KCIAyaTaLH# BAEKTPOYCTaHOBOK. — M.: DHAC,
2001,



COAEPYAHME

1 Hasnavenue v 060acTb npuMEHeHns

2 Caepienva 00 M3MEPAEMOM NapameTpe

3 Ycnosva uamepenuia

4 XapakrepuCTvKV NOrpeLIHOCTY U3MEpPEeHHit

5 Metop namepennit # CTPYKTYP N3MEPHTENLHDIX CHCTEM

6 MoproToBKa ¥ BLINOAHEHME NAMEPEHHit

7 06pabora v BuMCNEHUE PE3YNLTATOB M3MEPEHHIA

8 Odopmnexne pesynbTaTos N3MEepeHni

9 Tpebosauws X xsanudwkaLym nepcotana

10 TpeGosanua TexHMKM 6e30NACHOCTH

Mpunoxexve A TepMutbl v onpenenexusa

Npunoxenne 5 OCHOBHLIE XAPAKTEPUCTUKM 1 PEXVIMBI PabOTHI
BOASHbIX CHCTEM TENNOCHAGXEHNS HA UCTOMHMKAX Terna
motHocTsio o1 50 go 1000 Ncan/

Npunoxexve B Cpenctea namMepeHiii KoNMYecTsa Tennosoi
3Heprum

CRMCOoK 1enonb30BaHHOM NATEPATYPLI
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NoanucaHo k newaru 22 03 2002 ®opmaT 60 x 84 1/16
Neuats puaorpadua Yenneun 1.5VYu-uagn 1,6 Tupax 200 ax3a

3akaaNe H7/ Wapar Ne 01-123

Nuuen3aus Ne 040998 o1 27 08 99r

MpouseoacTeeHHan cnyx6a Nepenosoro onNbLITa AKCNyaTalum
aHepronpeanpusaTuil OPFrP3C
107023, Mockaa, Cemenoackuidnep , 8 15



BHUMAHMUE!

CO OAQ «dupma OPIP3C» soinyckaet cneayiowmve HOBBIE
JXXYPHANDbI U BJIAHKM cornacHo «MexoTpacnesbiM npasunam no
oxpaHe TpyAa (Npasvuna 6e30NacHOCTN) NPK KCNyaTauum anekTpo-

YCTaHOBOK'
Konu- O6uwas
Ne HanmeHoBanne Lena
4ecTao, CTOUMOCTb,
nn OOKYMEHTa 23 13x3, pyé pyb
1 YaocTosepexue 0 NposepKe 3HaHWA u 35-00
npasun padoT! B INEKTPOYCTAHOBKAX
2 Hapsa-gonyck anst paboTs! 8 1-50
anekTpoycraHoexax (gopmar A3)
3 XKypHan ydeta paboT no HapsigaMm wu 48-00
PECNOPRKEHUAM
4 XypHan yueta rpuceoeHUs rpynnsi | no 48-00
anektpobeaonacHocTu
HES3NEKTPOTEXHUYECKOMY NEPCOHANY
5 XKypHan y4era npoBepkv 3HaHWA HOpM W 48-00
npasun paboTel B 3ANeKTpoyCcTaHoBKax
6 XypHan yyera NnpoBepKn 3HaHUi HOpM v 48-00
npasun paboThb! B ANEKTPOYCTaHOBKax ANs
Oprasu3auuit 3NEeKTPoIHEPreTUKU
7 MpoToKon npoBepKu 3HaHNA HOPM U 0-90
npasun paboThbl B 3NEKTPOYCTaHOBKaX
{dopmart A4)
AEVCTBYIOLAS XXYPHAJTbHO-BJTAHOYHASA
NPOAYKLIUSA:
Konu- O6wan
Ne Havmenosanne Uena
no pokymeHTa uesc;:o, 1 a3, py6 mo:n;g cTb,
8 Bnaxx-gonyck Anst npow3sBoacTsa 0-80
razoonacHsix pabor (cpopmat Ad)
9 bnaHk-Hapsapg ans pabot Ha 0-80
TernoruApOMEXaHU4EcKoM
obopyaosaHum (dpopmat A4)
10 Bnank nepexniouenus (hopmat Ad) 0-90
11 XypHan BbIBOAAA B PEMOHT ¥ BBOAA B 48-00
akcnnyaTauuio obopygosaHus, Ha
Kotopoe Tpebyercs paspeweHue
aveneTtyepa
12 YKypHan pnedexros U Henonanok ¢ 48-00

oGopynoBaHUEM




13 | 2KypHan 32880k Ha 8bi804 43 paboTbl 48-00
oBopyaosanna, HaXoAALLEroca B YRpaBNeHUn u
BEAEHUN aucneTyepa
14 | XKypHan percTpauum UHCTpYyKTaXa Ha pabouem 48-00
Mmecre
15 | XypHan yueta otka3os B pabote 48-00
18 {ypHan perucTpaunm HeCHacTHbIX cnyyaes 48-00
17 | Kypwan no penenHow 3awmTe, aBTOMaTUKE U 96-00
TenemexaHvke. Yactu { n Il
18 | KypHan no y4eTy npoTsoaBapuiiHbIX 48-00
TPEHMPOBOK [IEXYPHOrO NepcoHana
19 | OnepaTvBHbI XypHan roCyAapCcTBEHHOW 48-00
BNEKTPUHECKON CTaHuMn
20 |>KypHan pervcTpaunu BBOAHOIO MHCTPYKTaXa no 48-00
oxpaHe TpyAa
21 OTyeTHble AOKYMEHTb! N0 KANUTaNLHOMY 9-00
PEMONTY KOTONbHON YCTaHOBKU
22 | OTyeTHbie [OKYMEHTbI MO KaNUTanNbHOMY 9-00
PEMOHTY NapOTYPOUHHOR YCTaHOBKM
23 | OTyeTHbie AOKYMEHTbI N0 KanuTanbHOMY 9-00
PEMOHTY CUHXPOHHOIO KOMNeHcaTopa
24 | OTyeTHbIe AOKYMEHTLI NO KanuTanbHOMY 9-00
PEMOHTY TpaHchopMaTopHoro o6opyaoBaHus
25 | OTueTHbie AOKYMEHTDBI O KanuTanbHoMY 9-00
pemMoHTy TypboreHepaTopa
26 | YpoctosepeHusi o nposepke 3Hanwi MTO, MNTB, 35-00
nne
27 | TMponyck (yaocTosepeHue) 35-00
Hmozo
20% HAOC
BCEro

Mo Bonpocam npuobpeTteHns nureparypbl o6pawiaTbcs

8 CNO OAOC «dupma OPIP3C» no anpecy: 107023, Mocksa,
CemeHoBCKMiA Nep., o. 15.

(095) 360-86-40 saekrpoHHas nouta: kniga@orgres-f.ru

rgres-f.ru
(095) 360-14-35  ¢akc CITO OAO "Qupma OPIPIC"

(095) 964-95-57 3aKasbl )XKyPHAAbHO-OAAHOYHOM
TIPOAYKLIH


http://files.stroyinf.ru
http://www.mosexp.ru# 

CIIO OAO «®Pupma OPTPIC»
{Angensna AP 040998 ot 27 aBrycra 1999 r.)

H3paer n peaAn3yer HOBHIE, & TAK)KE PETPOCHEKTHBHEIS
HOPMATHBHEIE, CIPABOYHEIE ¥ MH(GPOPMAIHOHHEIE MaTepHa-
ABI TIO BOTIPOCAM 3KCIAyaTallHH M PeMOHTa 0GOpyAOBaHMSA
SAEKTPOCTaHI[UH M CceTei.

TIpepaaraer sXypHaABl, GAQHKH, YAOCTOBEDEHHS, BHIITyC-
KaeMEle COTAACHO HOBEIM IIPABMAAM ITO OXPaHe TPyAd K TeX-
HUKK 6e30macHOCTH.

CITO OAO "“®dupma OPTPIC" npepaaraer 3aka3ulKaM
o6CAyKHBaHKe IT0 AOTOBOpaM (aboHEeHTHOe 06CAYKMBaHKE).

AGoueHTHOe o6cayxuBanne CITO OAO "®upma OPT-
POC" obecneyut Bam:

— TIOATBEPIKAGHHYIO BPEMEHEM HaAeXHOCThL BEIIOAHE-
HUS 33Ka30B;

— CBOeBpeMeHHOe MH(OPMHPOBAHHE O BHIXOAE HOBBIX
HOPMAaTHBHHX K MH(POPMANMOHHLIX MAaTEpPHAAOB;

— BO3MOXHOCTb NPHOOPETeHHs KAaYEeCTBEHHOM KHMWX-
HOM APOAYKIIMH II0 AOCTYIHEIM IIeHaM;

— JKOHOMHIO BPEMEHHU IpH IOHCKe M IpHOGpeTeHHn
HEOOXOAMMEIX HOBBIX M PETPOCHEKTHBHEIX AOKYMEHTOB.

H3paBaeMass HaMH AOKYMEHTaLHA KpalHe Heo0X0AHMa
AAA CIIEOHAAHCTOB IAEKTPO3HEPreTHIECKOH OTPaCAH, 3aHHA-
Marmuxcs IKCIAyaTaqneH, peMOBTOM H HaAdAKOH 3Hepre-
THYE€CKOro 060pyAoBaHHsa, HE3aBHCHMO OT HX BEAOMCTBEH-
HOH IPHHAANCXXHOCTH.

Ilo BonpocaM 3aKAI0UE€HHSI AOTOBOPOB ¥ NpuoGpeTeHns
AHTEpaTyphl 10 pa30BhIM 3asBKaM oOpamarscsa s CIIO OAO
“Puapma OPTPIC" mo appecy:

107023, MockBa, CemMeHOBCKRii nep., A. 15.

(095) 360-86-40 saexTponHas moura: spo@orgres-f.ru-

(095) 360-14-35 dpaxc CI1IO OAO “"®upma OPI'PIC"

(095) 360-62-68 peTpPOCIEKTUBHLIE U PA30BHIE 3aKA3H],

3arPOCHI

(095) 964-95-57 3aKa3nl JXypHaABHO-OAAHOYHOM IIpo-

AyKUH


http://www.mosexp.ru# 
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