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HacToswmin OOKyMEHT pacnpOCTpaHseTCsl Ha TennoBblYUCUTENb
«B3JIET TCPB» wucnonHenus TCPB-034 mogudukaumm TCPB-03 wn
npeaHasHayeH Onsi 03HaKOMMEHMs NMonb3oBaTenst ¢ YCTPOMCTBOM Ten-
NOBLIYNCIIMTENS U MOPSIAKOM €ero akcnnyataumn. Yactb | cogepxuT
TeXHMYECKoe onucaHue, Nopsaok obCny>XKMBaHNUA U METOAMKY MOBEPKU
TEeNnoBbIMUCINTENS, YacTb || — MHCTPYKLMIO NO ero aKkcnnyaTauumn.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO nNpmubopa
B TENMOBbLIYNCIIMTENE BO3MOXHblI OTNMYMSA OT HACTOSLEro PyKoBOA-
CTBa, HE BNUSKOLLNE HA METPOJSIOTMYECKNE XapPaKTEPUCTUKM N PYHKLIMO-
HanbHble BO3MOXHOCTM npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHNNA

KKW - )knagkokpuctaninmydeckmn HaQnKaTop;

HC - HelTaTHasa cutyaums;

HCX - HOMMHanbHas cTaTU4eckasi xapakTepuctuka npeobpasoBaHus;
MK - NepCoHarbHbIN KOMMbIOTEP;

MnP - NpeobpasoBaTenb pacxoaa;

nT - NpeobpasoBaTenb TeMnepaTypbl;

B - TeNnnoBbIMNCNNTEND.

NMPUMEYAHUE. Bua HammeHoBaHUS UM 00OO3HAYEHUs, BbIMNOSI-
HEHHOro B TeKkcTe M Tabnuuax XuWpHbiM wWpudToM Arial, Hanpumep,
HakonneHue, cOOTBETCTBYET €ro oTobpaxkeHuto Ha gucnnee npudopa.

* k%

» Tennosbiqucriumerns «B3JIET TCPB» 3apeaucmpupoeaH 8 [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHul P® nod Ne 27010-09 (ceu-
Oemeniscmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

* Tennosbiqucniumerns «B3J/IET TCPB» coomgemcmeayem mpebogaHu-
fIM HOPMamueHbIX OOKYMeHmMo8 10 311eKmpomMasHUmHou coeMecmu-
mocmu u 6e3ornacHocmul.

» Tennosbiqucniumens «B3JIET TCPB» pa3peweH K NpUMEHEHUr Ha y3-
Jlax ydema merioeou 3Hepauu.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

FTAPAHTUUN U3TOTOBUTENA

I. WarotoBuTenb rapaHTUpyeT cooTBeTCcTBME Tennosblumcnutenen «B3JIET
TCPB» ucnonHeHna TCPB-034 TexHUM4eckMM ycrnoBuam B npeagenax rapaHTum-
HOro cpoka 60 mecsiueB C JaTbl NEPBUYHON MOBEPKM NpuK cobrnogeHun cneny-
HOLLMX YCINOBUMN:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKCAnyatauus usgenus

OCYLLECTBMAKTCA B COOTBETCTBMM C IKCMNSTyaTaUMOHHON LOKYMEHTaLUn-
€N Ha usgenue;

6) MOHTaX M NyckoHanago4Hble paboThbl BbIMNOMHEHbI B Te4yeHne 15 mecs-
LeB C AaTbl NEPBUYHON MOBEPKN C OTMETKOW B NacnopTte u3nenus;

B) B TeYEHMEe Mecsila C MOMEHTa BBOAA U3AENUSA B 3KCMnyaTaumio 3aKmto-
YyeH [oroBop o06CNyXuMBaHMA C JNOObIM  CEPBUCHLIM  LIEHTPOM
3A0 «B3JIET» c oTmMeTkoM B nacnopTe nagenus.

Mpn HecobnaeHMM YCrOBUS NyHKTa IB rapaHTUMHBIA CPOK 3KCnnyaTaumm
cocTaBnsieT 28 mecsueB C AaTbl NEPBUYHON NMOBEPKN U3OENNA.

Mpn HecobnogeHun ycnoBumr nyHkTa |6 rapaHTUHBIA CPOK 3KCNnyaTaumm
coctaBnsieT 15 mecsiueB ¢ AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. Jata BBoga nsgenus B akcnnyataumio 1 gata no-

CTaHOBKM Ha CcepBUCHOE OOCry)XMBaHME YyKasblBalOTCA B nacrnopTe Ha

nsnenve B pasgene «OTMeTKM O npoBedeHUn paboTy», 3aBepsoTCs
NOANUCHIO OTBETCTBEHHOIO N1LLa U NeYaTbio CePBUCHOIO LIEHTpa.

[I. MapaHTUHBLIA CPOK npoaneBaeTcss Ha BpeMs BbIMOMHEHUA rapaHTUWHOIO pe-
MOHTa (6e3 yyeTa BpeMeEHM ero TPaHCNOPTUPOBKMK), ECIN CPOK NPOBEAEHUS ra-
PaHTUWHOIO PEMOHTa NPEeBbLICU OOVH KaneHaapHbIN MecsL,.

lll. N3roToBUTEND HE HECET rapaHTUNHbLIX 06A3aTEeNbCTB B CNEAYHOLUX CyYasax:

a) OTCyTCTBYET MacnopT Ha u3gdenue ¢ 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

0) nsgenue MMeeT MexaHUYeCKNE NOBPEXAEHUS;

B) M34enve XpaHWUmocb, TPaHCMOPTMPOBANOCh, MOHTUPOBANIOChL MIN 3KC-
nryaTMpoBarnocb C HapylueHuem TpeboBaHWI 3KchnyaTaumoHHOW Ao-
KyMeHTauumn Ha usaenve;

r) OTCYTCTBYET UMK NoBpeXxaeHa nrnomba ¢ NoBepUTENbHbLIM KNeriMoM;

[) n3genve unm ero coctaBHasi YacTb NnoAaBepranoch pasdopke unu gopa-
ooTKe.

* % %

HeucnpasHoe nagenue ans BbIMNONMHEHUA rapaHTUUHOIO pPeMOoHTa Harnpas-
nseTcs B pernoHarsbHbI UKW rOSIOBHOM CEPBUCHBLIN LLEHTP.

MHpopmaumsa no cepBucHOMYy obBCnyxmBaHWio NpeacTaBreHa Ha canTe
http: www.vzljot.ru B pasgene MNMopnepxka/ CepBuc.
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnntens «B3JIET TCPB» npegHasHayeH Ans MCNosb3oBa-
HUSA Ha y3nax yyeTa TennoBOW 3HEPrnM C Lenblo M3MepeHust napameT-
POB TEMMOHOCUTENS M NPeaCcTaBNeHust AaHHbIX NO noTpebneHuto Ten-
1no- 1 BOOOPECYpPCOB.

Tennosbluncnntens cootsetcteyetr NOCT P 51649-2000, peko-
mMeHgauuam MU 2412, MU 2573, MO3M R75 n gpyro HopMaTuBHOWM
AOKyMEHTauuun, pernameHTmpyrowen tpebosannsa kK npubopam yyeTa.

Tennosbluucnutens «B3NIET TCPB» ucnonHeHna TCPB-034 obecne-
yumBaerT:

N3MepeHMe C NOMOLLbIO NEePBUYHLIX NpeobpasoBaTenen TeKyLMX 3Ha-
YeHu pacxoga u TemnepaTypbl B Tpex Tpybonpoeoaax v onpeaeneHve
TEKYLLUX U CPEAHUX 33 MHTEpBan apXMBUPOBAHMS 3HAYEHUIA napameT-
POB TENMOHOCUTENS;

- onpegenexHne 3HA4YEeHUN TENNOBOM MOLLHOCTU U KONUYECTBa TENMOThI B

TenJiocncTemMe;

apXvBUpPOBaHME B 3HEProHe3aBUCUMOW MaMATU pes3yrbTaToB U3Mepe-
HWUIA, BbIMUCIIEHUIA 1 ANArHOCTUKM, a Takke YCTaHOBOYHbIX NapamMeTpoB;

- MTHOUKaUUO U3MEPEHHbIX, paC4e€THbIX, YCTAHOBOYHbIX, ANAarHOCTU4YE€CKNX

N apXmnBMpoBaHHbIX MNapaMeTPOB,

BbIBOA N3MEPUTENBHOWN, AMarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOW U
Apyrov nHcpopmaumm Yepes nocrnegoBaTenbHbIn MHTEpdenc RS-232;
BBOJ, 1 UCNOSIb30BaHWE B pacyeTax LJOrOBOPHbIX 3HAYEHUIN NapamMeTpoB
TennoHocuTens;

BO3MOXHOCTb MPOrpaMMHOro KOHUrypmpoBaHnsa CUCTEMbl U3MEPEHUI
N pacyeToB C Y4E€TOM BMaa KOHTPONMPYEMOW TENNocMcTeMbl U Habopa
ncnonb3yemMbix NeEpPBUYHBIX NpeobpasoBaTtenen pacxoga n Temnepary-
pbl;

- aBTOMaTU4EeCKUM KOHTPOJIb WU UMHAWMKaAUUIKO Hanln4unA HeVICI'IpaBHOCTeVI

TEenJoBbIHUCIINUTENA, OTKA30B NEepPBUYHbIX npeo6pa3OBaTene|71 n He-
LUTAaTHbIX CI/ITyaLI,VIVI, a TaKkKe ornpeageneHne, MHOUKauno 1 3arnncb B ap-
XnBbl BPEMEHMN Hapa6OTKI/I N NMPOCTOA TEeNNOBbIYNCITUTENNA,

- YCTAHOBKY KpUtepues CbI/IKcaU,I/II/I n BNOOB peaKLl,I/IIZ TennoBblMUCNUTENA

Ha BO3MOXHbI€ HEMCMPABHOCTN UNK HewTaTHble cuTyauun (HC);

- 3alnNTy apXmBHbIX N YCTAHOBOYHbIX AAaHHbIX OT HECaHKUMOHNPOBAHHOIO

Aoctyna.



Kpome Toro, Tennosbluncnutens (TB) no3sonserT:

- 3aJaBaTb pa3Hbl€ arnropmnTtMbl pacydeTa and OoTonMnUTesIbHOro U MexoTo-
NMATEJNIbHOIo Ce30HOB,

- OpraHn3oBbIBaTb TensoyyeT B 2-TpyOHbIX Tennocuctemax ¢ aBTomaTu-
YeCcKkuM MepeKIoYEHNEM anropuTMa pacyeta npu nepexoae ot OTonu-
TENbHOro K MEXOTONUTENBbHOMY CE30HY 1 06paTHO;

- 3agaBaTb 3HAYEeHWA [OaBreHUst TENnoHocuTens B TpybonpoBogax u
JaBrieHne XonoagHou Boabl;

- YCTaHaBJ1MBaTb ABa pa3HbIX 3HA4YEHNA TeEMNepaTypbl XOnoAgHon Boabl U
KaneHgapHble nepunodbl, B Te4HEeHNEe KOTOPbIX NCMNOJ1Ib3YIOTCA B pacyeTax
3TN 3HAYEeHNd TemMnepartypbl.

[ns yno6ctBa Nnonb3oBaHMs B TEMNMOBbIYUCUTENE NpeayCcMOTpeHa
BO3MOXHOCTb:

- PErynMpoBKN KOHTPACTHOCTU MHAMKATOPA C KnaBuaTypbl;
- HACTPOWNKM OTOBOpaXKaeMbIX OKOH MHOUKALUN MEHIO.



1.2. TexHU4YeCcKkne xapakTepucTUKu

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTepuctukm TB npmueBeaeHsl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHuMe napameTpa 3HayeHne napameTtpa Mpum.

1. Konn4yecTBo KaHanoB M3MEPEHUS:

- pacxoga Jo 3

- Temnepartypbl 0o 3
2. lnanasoH namepeHns cpegHero o6 LeMHOro pac-

xoda, M3y o1 0,01 no 1 360
3. lnanas3oH namepeHust Temnepatypsl, °C ot mmHyc 50 go 180 |lMpum. 1, 2
4. InanasoH nsmepeHns pasHoctn Temnepatyp, °C ot 180180 Mpum. 1
5. HanpsikeHne nutaHna NoCTOsIHHOro Toka, B 24 cm.n.1.2.4
6. CpegHsisi HapaboTka Ha OTKas, Y 75 000
7. CpegHun cpok cnyxobl, net 12

NPUMEYAHUA.

1. 3HayeHne napameTpa onpeaenseTcs TEXHUYECKUMIN XapakTepucTMkamm
ncnonb3yeMbix TepMornpeobpasoBaTeneit CoOnpoTUBEHMS.

2. BO3MOXHO M3MepeHWe U apxMBUpOBaHWE TemnepaTypbl Hapy>KHOro
BO3gyxa MNpW YKOMMMEKTOBAHUN TEMNOCYETYMKA COOTBETCTBYHOLUM
TepmonpeobpasoBatenem conpoTtusnieHus (Tr1C).

1.2.2. Tennosbluncnmtens obecrneynBaeT COXpaHeHue pesyrbTaToB paboThbl
TB B apxuBax:

- yacosoM — 1080 3anucen (rnybuHa apxmBa — 8o 45 cyTok);
- cyTo4YHOM — 60 3anucen (rnybuHa apxmBa — 0O 2 MecsiLEeB);
- MmecsiyHOM — 48 3anucen (rnybuHa apxusa — Ao 4 ner).

Bpems COXpaHHOCTU apXMBHbLIX, a TaKXKe YCTAaHOBOYHbIX OaHHbIX
npu OTKIMIOYEHUN NMUTAHUA (M MOMHOM pa3psige akKyMynsitopa) He Me-
Hee 5 nerT.

1.2.3. YCTOMYMBOCTb K BHELUHMM BO3LENCTBYHOLUMM (pakTopam TennoBblYUC-
nutens B paboyem pexume:

- Temnepartypa oKpy»atoLlero sosgyxa — ot 5 go 50 °C;
- OTHOCMUTENbHasa BNaXxHocTb — He 6onee 80 % npu Temnepatype [0
35 °C, 6e3 koHaeHcaumn Bnaru;
- aTMocdepHoe aasneHue — ot 66,0 go 106,7 kla;
- BUbpaums — B agnanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm.
CteneHb 3awmtbl TB cooTBeTcTBYET KOoay IP54 no TOCT 14254.
1.2.4. OnektponutaHme TB [OMKHO OCYLLECTBNATLCA CTabunmnanpoBaHHbIM
Hanps>XXeHMeM NOCTOSAHHOro Toka 3HayeHueM u3 guanasoHa (8-29) B ¢
ypoBHeM nynbcaumn He bonee +1,0 %. MNMutanne ot cetn 220 B 50 Iy,

MoOXKeT obecneydmBaTbCd C NMOMOLLbIO NCTOYHUKaA BTOPUYHOIO NMUTaHUA
(VIBIM).



HononHutensHo B TB MMeeTca BCTPOEHHbIN akkyMynaTop, obec-
neuynBarOWMn nogaepxaHne pabotocnocobHocTn npubopa npu nepe-
pbiBax BHelwHero nutaHna (oo 330 YacoB Npu NacCUBHOM peXxume UM-
nynbCHbIX BXoA4oB TB).

MowHocTb noTpebnerHnsa TB He 6onee 0,5 BA, npu nogsapsige ak-
KyMynaTopa nocre BOCCTaHOBfEHWUSI BHELIHEro nutaHus — He Bonee
3,0 BA. [InuTenbHOCTb NOSTHOrO 3apsija akkyMyndaTopa COCTaBliSIET He
bonee 4-x yacos.

1.3. MeTponornyeckmne xapaktepucTmukun

I'Ipe,u,enbl 00NyCKaeMbIX OTHOCUTESIbHbIX I'IOFpGLLIHOCTGI7I TennoBbl-
yucnuTena npn namMmepeHnn B 3agaHHOM gmanasoHe, Hamkauumn, pern-
CTpauuun, XxpaHeHnn n nepenade pesynbrtartoB I/I3MepeHVIl7IZ

- cpegHero obbemHoOro (maccoBoro) pacxoga, obbema (Maccbl) —
+ 0,2 %;

- TemnepaTtypbl — = 0,2 % *;
- KONnn4ecTBa TennoTbl U TENMOBOW MOLHOCTM — + 0,5 %:;
- BpemeHun paboTbl B pas3nuyHblx pexmmax — + 0,01 %.

* - pa3HOCTb OTHOCUTESbHbIX MOTPELUHOCTEN COrMacoBaHHbLIX MO MorpeLu-
HOCTSIM KaHanoB M3MEepeHust TemnepaTtypbl No Moayni — He Gornee
0,1 %.

Mpn paboTe TennoBblMUCAUTENA B COCTaBe TensocyeTymka
«B3JIET TCP-M» c ucnonb3oBaHnem npeobpasoBaTternien pacxoga wu
Temnepartypbl, ykasaHHbIX B 1.1.5.1, oTHOCUTENbHbIE NOrPELLUHOCTU NPU
N3MEepPEeHnn, MHAOMKaLMK, perncTpauun, XxpaHeHmm n nepegade pesysb-
TaToOB U3MEPEHUN KormyecTBa TennoTbl COOTBETCTBYIT knaccy C no
FOCT P 51649-2000.



1.4. CocTtaB

KomnnekT nocTtaBku — B COOTBETCTBUU C Tabn.2.

Tabnuua 2

HaumeHoBaHue 1 ycrioBHoe 0603Ha4YeHne Kon-Bo MNpumeyaHue
1. TennoBbIMUCIINTENb 1 Mpum. 1
2. KOMNAeKkT MOHTa)HbIN 1 Mpum. 2
3. NacnopTt 1
4. PykoBoAcTBo no akcnnyataumm u. |, | 1

NPUMEYHAHUA.

1. MMpwn BbiNyCcKe M3 NPOU3BOACTBA BLIMOMHAETCA TUNOBAs HaACTpPoOMKa Ka-
HanoB M3MepeHus pacxoda W TemnepaTypbl Tennosbluucnutens. la-
pameTpbl TUNOBOW HAcTpPOWKK npmueeneHbl B MNpunoxenun M. Mo 3akasy
MoryT ObITb 3a4aHbl Apyrne 3Ha4YeHNs NapaMeTpoB HACTPOMNKN.

2. CoctaB — B COOTBETCTBUMN C 3aKa3oM. B komnnekT moryT BXoAuUTb: Ka-
6enn cesasm TB ¢ npeobpasosatenamu pacxoga (IMP) n/unu npeobpa-
3oBatenamu temnepatypbl (MT). AnuHa kabenen — no 3akasy 13 TUNO-
psga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

JkennyataumMoHHas JOKYMeHTaumsa U KapTbl 3akasa Ha TB n gpy-
ryro npoaykumio, Bbinyckaemyto dupmon «B3JIET», pasmelueHbl Ha
canTe no agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpamm «YHuMBepcasnbHbIN NPOCMOTpP-
LUMKY», BKITHOYAKOLWMUA B CBOW COCTaB MHCTPYMEHTANbHYK Mporpammy
«Monutop TCPB-03X 63.01.03.XX» ansa paboTtbl ¢ npubopomM no no-
cneposaTenbHOMY MHTepdency RS-232.
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1.5. YcTponcTteo u paborta
1.5.1. MpuHUMN paboTbl

1.5.1.1. MNpuHumn gencteusa TennosblMMcINTENS ucnonHeHns TCPB-034 ocHo-
BaH Ha M3MEepPeHUN NePBUYHbIX NapamMeTpoB TennoHocuTensa (pacxoaa
N TemnepaTypbl) C MOMOLLbIO MEPBUYHbIX MpeobpasoBaTenen, ycra-
HOBMEHHbIX B TpybonpoBoaax, n o6paboTke pe3ynbTaTtoB U3MEPEHUI C
y4eTOM 3ajaHHbIX 3HAYEeHU JaBneHust B Tpybonposodax v Apyrux na-
pameTpoB B COOTBETCTBUM C BblOpaHHbIM anroputmoM. CTpyKTypHas

cxXema TennosblvncrnnTend npmBegeHa Ha pVIC.1 .

Tennosbluncnutens TCPB-034

UHpnkaTtop [«

KnaBuaTtypa >

—_—— — — MnaTa

| NT | »  TennoBblYUCAUTENS
I nT2 | >

—_— e — —

I NT3 | >

A

RS-232

\/

=24B

- A

A

A

|l1P1||I'IP2||I'IP3

UcTouHuk ~220 B 50 'y
BTOPUYHOIO |@¢— —

nuTaHus

[T, [P — npeobpa3zosamernb memriepamypbl, pacxooa.

Puc. 1. CTpykTypHasa cxema TennoBblunucnutens ucnonHeHma TCPB-034.

TennoBblMNCANTEND BbINOSTHAET:
- npuem n obpaboTky curHanos ot P n INT, komang ¢ kKnaBnaTypbl;

- BTOPUYHYIO 0OpaboTKy M3MEPEHHbIX 3HAYEHUI NapamMeTpoB U BbIYUC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTaHOBMEHHbIM hOpMyraM pacyeTa;

- 3alncb N XpaHeHune B 3Hepr0He3aBI/ICI/IMOIZ namMAaTn pe3yrnbTaTtoB N3Me-

peHm7|, BbIYNCIEHUN, OUArHOCTUKN U YCTAHOBOYHbIX NapaMeTpPOB,

- aBTOMaTUYecKku KoHTponb ucnpasHoctu P, T n TB, koHTponb na-
pamMeTpoB TEMNSIOHOCUTENS U HANMMYUsa HewTaTHbIX cuTyaumn (HewTaT-

HbIX PEXUMOB paboTbl TEMNOCUCTEMBI);

- BbIBOJ, HPOPMaLUMN Ha AUCNNEN XUAKOKPUCTaNMM4eCckoro nHankaTopa
(XKWN) n yepes nocneposaTenbHbli UHTepdenc RS-232 Ha BHelwHne

yCTponcTBaa.

AsycTtpouHbin XKKW obecneunBaeT BbiBOA andgaBuUTHO-LMGPOBON
nHdopmauun. lNepnog obHoBneHmsa mHaukaumm Ha KK coctaeBngaeTt
4 c. PaspsagHocTb nHgvkauum napamMeTpoB Ha gucnnee TennocyeTymka

npueBeneHa B NpunoxexHun b.

1.5.1.2. Ana noctpoeHus Ha 6a3ze TB Tennocyetymka HeobGXoOMMO MCMOMb30-
BaTb npeobpasoBaTenu pacxoga W TemnepaTtypbl, COrnacoBaHHble C
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TennoBblvYUCUTENEM MO TEXHNYECKUM U METPOJIOTMYECKUM XapaKTepun-
CTUKaM.

B kauyectBe [P B KkOMnsiekte c TennoBbl4MCANTENEM MOIYT WUC-
Nnonb30BaTbCA SNEKTPOMarHUTHble, YNbTPa3BYKOBble, BUXPEBbIE WUMN
OCHOBaHHbIE Ha MHbIX (PU3NYECKUX NpUHUMNaxX npeobpasoBaTenu pac-
Xo4a unm pacxogomepsbl, UMetoLLne UMMYIbCHbIV BbIXO,.

B komnnekte ¢ TB MOIyT MUCNOJIb30BaATbCA crieaywune mnsgernua
dupmbl «B3JTET»:

- 9NeKTpoMarHMTHble pacxogomepbl-cHeTyunkn «B3JTET OPy;
- ynbTpasByKoBble pacxogomepbl-cyeTyunkn YPCB «B3JIET MP».

OnuncaHve npuHUMNa AENCTBUS U TEXHUYECKMEe XapaKTepuUCTUKK
pacxo4oMepoB MpuBeAeHbl B OTAENbHOW 3KCnyaTaunmoHHOW AOKYMEH-
Tauun. [nvHa NUHUA CBSA3M C yKasaHHbIMW pacxogomMepamm MOXeT
6b1Tb 0 300 M 1 Bornee ¢ y4eTOM BbINOMHEHUS YCIOBUA COrnacoBaHus
Mo 3NEeKTPUYECKUM napameTpam.

Kpome ToOro, B kadectse 1P gonyckaeTcs Mcrnonb3oBaTb Crenyro-
LMe pacxogomepbl ¢ TpebyemMbiMU METPONOrMYECKUMU XapaKTepUCTH-
KaMn 1 C MMMYNbCHBbIM BbIXOAOM, KOTOPbIA COOTBETCTBYET MO ANEKTPU-
YyeckMM napameTpam mmnynscHomy Bxogy TB: B3IIMC-CP, B3MNC-TH,
Nb6-2, BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3OM, T3OM,
SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumanbHasa gnvHa fiMHUA CBA3KM € yKasaHHbiMKU [P onpegens-
eTCs TEXHUYECKMMU XapaKTepUCTUKaMMU MUCMNONb3yeMOro pacxogomMmepa
N napameTpamMu JIMHUN CBA3WN.

B kauectBe P B komnnekte ¢ ogHum TB moryT mcnonb3oBaTbCA
pacxo4oMepbl pasfiMyHbIX BUAOB U TUMOB.

B komnnekte ¢ TB B kadectBe [T moryT ncnonb3oBaTbCsd TEPMO-
npeobpasoBaTenu COMPOTMBIIEHUS NMATUHOBbLIE Pa3fNYHbIX TUMOB C
4-NpoBOAHON CXEMOW NOAKNoYeHUs, TpebyemMbiMM MeTPONIorM4ecKnmm
Xapaktepuctmkamu, nogobpaHHblie B napy, y40OBMeTBOpSOLLME YCIOBU-
AM NpuMMeHeHus 1 obnagawolme ogHON U3 yKasaHHbIX B Tabn.3 Homu-
HanbHbIX CTAaTUYECKMX XapakTepucTmk npeobpasosaHmsa (HCX).

Tabnuua 3
Tepmonpeobpasosarens no FOCT 6651-94 no FOCT 6651-2009
npu 0 °C, Ry, Om

100 10001, Pt100 W;q0 = 1,3850 Pt100 a = 0,00385. °C ’i

Pt'100 WlOO =1,3910 1000 a =0,00391- °C~

500 50001, Pt500 W0 = 1,3850 Pt500 a = 0,00385. °C ’i

Pt'500 Wj00=1,3910 500r1 o = 0,00391- °C "

1000 10001, Pt1000 W;q0 = 1,3850 Pt1000 a = 0,00385. °C -1

Pt'1000 WlOO =1,3910 1000TI1 a = 0,00391- °C -1

B komnnexte ¢ TB moryT ucnons3oatbcs [T tuna «B3JIET TI1Cx»,
KTC-b, KTCIl-H, KTNTP, KTCI-P, KTCIP-001, TMT-1(-15),
TMT-1(-15), TCN-P, MeTtpaH-205.
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1.5.2. OpraHmMsaumsa namepeHun n pacyeToB

1.5.2.1. Cuctema namepeHnin n pacyeToB TEMMNOBLIYNCNUTENS ABNSAETCA MHOrO-
YPOBHEBOM M HacTpamBaeTCs B COOTBETCTBUM CO CXEMOM y3na y4yeTa,
T.€. B COOTBETCTBMM C pacnpeaeneHmem npeobpasoBartenen pacxoga u
TemnepaTypbl N0 TpybonpoBoAam KOHTPOMPYEMOMN TENSTOCUCTEMBI.

CTpyKTypa OCHOBHbIX U3MEPEHMIA N pacyeToB NpMBEAEHA Ha puc.2.

Tpy60onposodsl KoHMponupyemoli menocucmems!
[mp1||nP2|[nP3| |nT1||nT2||NT3 |
Y y Y Y Y Y

M3mepeHue nepsu4HbIX napamempos menaoHocumens 8 mpybonpogodax
M3amepsieMble napameTpbl

Ql QZ QS 1:1 n3m t2 Nn3m t3 n3m

. I B S T

BbiyucrieHue 8Mopu4HbIX Napamempos mensioHocumensi 8 mpy6onposodax

Bbluncnsgemble napameTpsbl YcraHaBnvBaeMble napameTpbl
Viez=f(Qp,5) 2111;3“,%;0;
Mi2s ™= f (GI’Z'S) t 3 [OroB.
G123 (Qi3 Pips) tlfjsuma

P1os =Tt o3 Piog) t x8 neto
h123=T (23 Pi2g) 6) ana HC

Pxe = T (g Pya) 23

hye =T (ter Pya) Gi2s

- =

Bb1yucnienue napamempos mensiocucmems|
BbluMCrseMbie napameTpbl
W1, W2, W3, W4, W5, W6
El, E2, E3, E4, E5, E6

Puc. 2. CTpykTypa CUCTEMbI U3IMEPEHUN U PacyeToB.

1.5.2.2. N'amepeHne nepBUYHbIX NapamMeTpoB TensioHocuTens (pacxoga obbem-
Horo Q mn TemnepaTypbl t) BbINOMHAETCA C NOMOLWbLIO NpeobpasoBaTe-
newn MP1 (2, 3) n MT1 (2, 3), yCTAHOBNEHHbLIX B KOHTPONMPYEMbIX TPY-
bonposogax. [ns namepeHus nepBUYHbLIX NapameTpoB TEMSIOHOCUTENS
Heob6Xxo4MMO YCTaHOBUTb NapaMeTpbl PYHKLUNOHNMPOBAHUS KaHanoB n3-
MepeHns 06bEMHOro pacxoda u TeMmnepaTypbl TENNOBLIYNUCANTENS.

LUundposbie nHaekcol 1, 2 n 3 npeobpasoBaTtenen pacxoga u Tem-
nepaTtypbl, UI3MEPSIEMbIX U BbIYUCNAEMbIX NapamMeTpPoB TENNOHOCUTENS
ob03HavalT MX COOTBETCTBUE KOHTpONupyemomy Tpybonposoay (BeT-
BM TENNOCUCTEMbI). TO COOTBETCTBME AOSMPKHO cobrntogatbes npu noa-
KnioyeHun npeobpasoBartenen pacxoga n Temnepartypbl K Bxogam TB.

13



1.5.2.3. [1ns Bbl4UCNEHNA BTOPUYHBIX NapamMeTpoB TennoHocuTtena (obvema V,

Maccbl m, NAOTHOCTU P U Ap.) UCMONb3YTCA NpeobpasoBaHHble 3Ha-
YeHWns pacxoa un TemnepaTypbl — 3Ha4YeHus, onpegensemMble C y4eToM
BO3HUKLLMX HELUTaTHbIX CUTyaLuA B KOHTPONUPYEMOU Tensocnucreme, a
Takke otkasoB NP u T, ana 4ero B TennoBblYUCNIUTENE 3a0aloTCs
ycnosus (kputepumn) HC u peakummn TB Ha ux BO3HUKHOBeHME. [1pu OT-
cytcTBun oTkasoB M HC npeobpasoBaHHOe 3Ha4yeHMEe paBHO U3MepeH-
HOMY.

[ns pacyeTa BTOPUYHbIX NapaMeTpOoB HEOBXOANMO Takke BBECTU B
TENNOBbIYMCIUTEND [OOrOBOPHbIE 3HAYeHMsi pacxoga GporoB (Qpo-
roB), TemnepaTypbl tgoroB n gaesneHunsi P B KoHTponvpyembix Tpy6o-
npoBopax.

MpeobpasoBaHHOE 3HaYeHMe TeMnepaTypbl TENSIOHOCUTENS B Tpy-
6onposoae 1 t1npeo6 nporpaMMHO MOXET OblTb Ha3HA4YeHO ANs Bbl-
YMCNEHMSA BTOPUYHBIX NapameTpoB TensioHocutTensa B Tpybonposogax 2
n 3, a npeobpasoBaHHOE 3HAYeHME TemnepaTtypbl TENIOHOCUTENS B
Tpybonposoge 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpun Heo6xoaAMMOCTN BBOOATCS AOrOBOPHbIE 3HAYEHUs AaBneHns PxB n

1.5.2.5.

TemnepaTtypbl tXB ANs UCTOYHUKA XONOAHOW BoAabl. [Ans TemnepaTtypbl
XONOAHOW BoAbl MOryT ObITb YCTaHOBMNEHbI ABa pasHbiX 3HayeHust
t XB 3UmMa 1 t XB NneTo, a Takke 3adaH KarneHaapHbI nepuoa, B Tede-
HMe KOTOPOro UCMosb3yeTcs B pacyeTax 3HayeHue t XB neTo.

HesapencTtBoBaHHble ANA onpefeneHvs napameTpoB TeEnnoCUCTEMB
KaHanbl U3MepeHus pacxofa LOMKHbl ObiTb OTKMAOYEHbI NPOrpaMMHO
(ycTaHaBnuBaeTcs 3HavyeHMe HeT Anga napametpa Wcnonb3yetcs
MPx). B npotuBHom crniydyae TB onpepensiet otkas P B aToM kaHane.
B oTKkntoYeHHbIX KaHanax 3HayeHve pacxofa paBHO HyIHO.

MporpaMMHOe OTKIIOYEHME KaHAmNOB W3MEpPeHUs TemnepaTypbl
NPON3BOANTCA NMyTEM Ha3HayYeHUs Npeobpa3oBaHHOMY 3HAYEHUO TEM-
nepaTtypbl tnpeo6 OrOBOPHOrO 3HAYEHUS tOOroB.

NMPUMEYAHUME. PekomeHayeTca B OTKIHOYEHHBbIX KaHanax uame-
peHunst TemnepaTtypbl napameTpy tAoroB, He UCMONb3yeMOMY B pacye-
Tax, npucBauBaTb HyneBoe 3HayeHue.

He3agencTBoBaHHbIE KaHanbl U3MepeHUs pacxoda 1 TemnepaTypbl
MOryT GbITb MCMONb30BaHbl AN U3MEPEHUS] KaKUX-NMGO AOMONHUTENb-
HbIX NapameTpoB.

Bo3mMOXHO wn3amMepeHue TemnepaTypbl HapyXHoro Bo3gyxa. [lpwu
39TOM peKoOMeHAyeTCsl NPOBEPUTb 3HaYeHnsa HuxHen (HwxkH. auan. t) n
BepxHen (Bepx. gmnan. t) rpaHuLbl Agnana3oHa N3MepeHui, 3agaHHbIe B
TB ans gaHHOro KaHana.

1.5.2.6. Bbluncnexune napamMmeTpoB TEMITOCUCTEMbI MPONU3BOANTCA MO paACHETHBLIM

dopmynam, ycTaHaBNMBaeMbiM B TENSIOBbIMUCNTENE B COOTBETCTBUN
co cxemoMn yana ydyeta. [laBneHve PxB 1 TemnepaTypa txB B 9TUX
dopmynax obosHavaroTca nHaekcom 0: Py n to cooTBETCTBEHHO. TUMo-
Bble CXEMbl N3MEPUTENbHbBIX CUCTEM U COOTBETCTBYIOLLME UM anropuT-
Mbl pacyeTa npvBefeHbl B Yacth |l HacTodaLwero pykoBoacTBa no 3KC-
nnyarayuu.
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1.5.2.7.

B TennosbluMcniutene npedycMoOTpeHO ABa Buaa opMyrn pacyeta
TENNOTbl: 3a4aHHble 1 NieTHHe.

«3agaHHble» PopMysibl NOfb3oBaTelNb MOXET yCTaHaBnMBaTb (BU-
AOU3MEHATb) C KrasBuaTypbl NMbo MO MHTEpdEency B COOTBETCTBUU C
KOH(purypaumen TensiocCUcCTeMsI.

Mo «3agaHHbIM» cbopmynaM Nnpon3BOoaANUTCA pacHerT.

Konu4yecTBa TENNOTbI B OTAENbHbIX BETBAX Tennocuctemol W1, W2, W3
(He coxpaHseTcsa B apxuBax);

Konuyectea notpebnsemoro tenna W4, W5, W6 (coxpaHsieTcs B apxu-
Bax).

«3apaHHble» dopmynbl pacdeta W1, W2, W3 gns oTaenbHbIX
BETBEN TEeNNOCMCTEMbI MOTYT ObITb BbibpaHbl U3 cneaytowiero Habopa:

~W1 (2, 3) = 0;

“W1 (2, 3)=m;- hy;

-W1 (2, 3) =mj- hy—=m;- hy;
-W1 (2, 3) =m;- (hg = hy);

- W1 (2, 3) = (mi—m;)- hy;
-W1 (2, 3) = (mi—=m;)- (hx =hy),

roe 1, ),k 1=0,1,2,3.

«3apaHHble» dopmynbl pacdeta W4, W5, W6 ans Tennocuctemsl
B LilesIoM MOryT ObITb BblbpaHbl U3 cnegytowero Habopa:

- W4 (5, 6) = 0;

- W4 (5, 6) = W;;

- W4 (5, 6) = Wi = W;;
- W4 (5, 6) = W, + W,

1.5.2.8.

roe i, j MoryT NpMHUMaTh 3HAYEeHUS:

-i,)=1, 2, 3 — npu BbluucneHum W4;

-1,]=1, 2, 3, 4 — npu BbluMcrneHmm W5;

-i,)=1, 2, 3,4, 5 — npu BbluncreHnn W6.
«JleTHMe» opmynbl NpegHa3HayeHbl A9 pacyeTa TennoTbl, 3aTpa-
YyeHHon Ha NBC B MeXOTONUTENbHLIN CE30H B TEMNIIOCUCTEME C ABYMS
Tpybonposogamn. dopmynbl 3apmkcnpoBaHbl B TB, n3amMeHsaTbCa nonb-
3oBaTenemM He MOryT M Ha MHAMKaTope He oTobpaxarTcs. B apxuBax
coxpaHsaTca 3HadeHna W4, W5 n W6.

®urKcUpoBaHHbIE «NETHMEY (POPMYIbl pacyeTa MMEeKT BUA!

-W1=my-(hy—=ho); W2 =m;- (hy,—hg); W3 =0;
-W4 =W1; W5 =W2; W6 = W1 + W2,
1.5.2.9. [Ins onpeaeneHns notpedbnaemMon TENNOBOW 3HEPTMM B OTOMUTENbHbIN

Ce30H, Koraa BedeTcsl yyeT TennonoTpebrneHns Ha OTOMfeHne U Ha
BC, n B MEXOTONUTENbHbLIA CE30H, KOraa OTCYTCTBYET OTOMfeHne U
BegeTcs yyeT Tennonotpebnexms Tonbko Ha MBC, 4omkHbI MCnonb3o-
BaTbCs pa3Hble Habopbl hopmyn.
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N3meHeHne Habopa ¢hopmyn npu nepexoge OT OTONUTENBHOrO K
MEXOTONUTENBHOMY Ce30HY (nepexode «3uma / neTo») BbINOMHAETCS
nmbo nyTemMm M3MEHEHUs «3afaHHbIX» opmyn, nMbBo nyTeM 3ameHbl
«3adaHHbIX» opmyn Ha «neTHney». CMeHa «3agaHHbIX» opmyn Ha
«J1leTHMe» BO3MOXHa no nHtepdency RS-232 B pexume PABOTA.

MPUMEYAHWME. Tpun ncnonb3oBaHUM B MEXOTOMUTESbHLIN Ce-
30H «NIeTHUX» (OopMyrn, a B OTONUTESNIbHbIA CEe30H — «3adaHHbIX»
dopmyn nog ogHUMU U TeMu xe obosHaveHusmu (MP1, MT2 n 1.4.)
AOJIMKHBI UCNONBb30BaTLCA OAHM U Te Xe AaTyuKkn pacxoja n Temnepa-
Typbl.

Ansa Tennocuctemsl ¢ 2-ma Tpy6onpoBogaMmm BO3MOXHO UCMOSb-
30BaHMe yHMBepcarnbHOro Habopa «3agaHHbIX» dopmyn, obecneyn-
BaloLLero aBToMaTn4yeckoe U3aMeHeHne anroputMa pacyeTa Tenna npu
nepexogax «3umma / neto» u «neto / aumay» npu Hanu4ynm B obpaTtHOM
TpybonpoBoge TeNNOCUCTEMbI pacxofoMepa PEBEPCUMBHOMO UCMOSNHE-
HUA C ABYMS UMMYfbCHO-4aCTOTHbIMKU BbIxogamu. M3meHeHue anro-
puTMa pacdeta NPOUCXOAUT NPU U3MEHEHUN HanpaBfeHUa NOToKa B
obpatHom Tpybonposoae. Npumep HacTponkn TB ana asTomatude-
CKOW CMeHbl anroputma pacdeTta Tenna npveegeH B [NpunoxeHum J1
YyacTu Il HacTosALwero pykoBoaCcTBa.

1.5.2.10. [Ana onpenenenus pacxoaa, notpebnsemoro Ha NBC TennoHocutens,
B TB npegycmMoTpeHbl ABa anroputma:

-no G1, G2;
-no MNP3.

Anroput™ no G1, G2 cnegyeTt Mcnonb3oBaTb NPU Py4YHOM MNepexo-
ae «3uma / neto». Npu aTom pacxopg soabl B cucteme NBC G3 B otonu-
TenbHbIA CE30H (NPU NUCNONb30BaHUKN «3adaHHbIX» POPMYyN) paccynTbl-
BaeTCs Kak pasHOCTb pacxogoB Boabl B npsiMom G1 un obpatHom G2
TpybonpoBoge: G3 = G1 — G2 B MeXOoTonuTenbHbIN CEe30H (Npu uc-
NnoNb3oBaHUKN «NeTHUX» PopMyn) pacxoq cuutaetcsa no gopmyne: G3
=Gl + G2

Mpn ncnonesosanum anroputma no NP3 pacxog B cucteme MBC
G3 onpepenseTtca No nokasaHuAMm npeobpasoBatens pacxopa, ycra-
HOBMEHHOro B COOTBETCTBYyHLWEM TpybonpoBoge. [aHHbIN anropuTtm
crnegyeTt Ucnonb3oBaTb WM MpU opraHM3auMm aBTOMaTUYECKOW CMEHbI
anroputMa pacdeta Tensia npu nepexopgax «3uma / neto» n «neto /
31man.

1.5.2.11. B TB npegyCMOTPEHO BKNOYEHUE / OTKMNIOYEHNE PYHKUUN aBTOMaTU-
YEecKOoro nepexofa Ha «3MMHee» K «neTHee» Bpems. [pu BKAOYEHUN
PYHKUUN aBTOMaTMYECKOrO nepexofa Ha «3UMHee» U «feTHee» Bpems
NpPoONCXoauT aBToMaTUYECKUN nepeBos NpUBOPHbLIX YacoB:
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- Ha OAMH Yac Hasag — B 2:59:59 B nocnegHee BockpeceHne okTsops;
- Ha oauH Yac Bnepen — B 1:59:59 B nocnegHee BockpeceHne mapTa.
1.5.2.12. Kpome namepeHun n pacyeToB napameTpoB, B TennoBblyUCUTENE

BeJeTcs ydeT BpemMeHu HapaboTkum u npoctoa TB, BpemeHu oTkasa
npeobpasoBartenen pacxoga, BpemeHun Hanmums HC.

1.5.3. Pernctpauus pe3ynbTatoB U3aMepeHUmn

1.5.3.1.

TB obecneumBaeT xpaHeHWe pe3ynbTaTOB U3MEPEHUN BO BHYTPEHHUX
apxmBax. [laHHble apxuBOB MOryT 6bITb NMMOO BbiIBEAEHBI HA OUCMNEN,
nnbo nepefaHbl MO nocrefoBaTeNibHOMY WHTepency Ha BHeluHee
YCTPOWCTBO.

B TB nmetotca cnegyowme Buabl apxveoB 3a npenblaywum nepu-
oA paboThl:

- yacoBow apxmB Ha 1080 3anucen (rnybuHa apxusa — 0o 45 cyToK);
- CYTOYHbIN apxuB Ha 60 3anucen (rnybunHa apxmea — A0 2 MecsLEB);

MecCsYHbI apxuB Ha 48 3anucen (rnybuHa apxmea — Ao 4 ner).

1.5.3.2. 3anncb B apxuBe COAEPXKMUT 3HAYEHUS CreayroLmx napaMmeTpoB:

HOMep 3anncu n MeTKy BpeMeHU (BPeMs 1 aTa COXpaHeHMUs 3anncu);

3HaKONO3ULMOHHbBIN (4-pa3psgHblid) KoL COCTOsiHMS cuctembl TB (He
nepegaeTca no nocrniegosaTeribHOMY MHTepdency);

- 3HAKOMO3NLUNOHHbLIN (16-pa3paaHbIN) KOO COCTOSAHUSA U3MEPEHUN;

W4 (5, 6) — KONM4eCcTBO Tensa HapacTalLwmM UTOroM, paccymTaHHoe
no ¢popmynam, yctaHoBrneHHbIM B TB B COOTBETCTBUMN C KOHpUrypaLu-
eun TennocucTemsl,

m1 (2, 3) unu V1 (2, 3) — macca nnm obbem TennoHoCUTensi HapacTta-
tOLLMM UTOrOM;

tl (2, 3) npeob — cpegHEB3BELLEHHOE 3HAYEeHNe TemnepaTypbl TEnno-
HOCUTENS 3a MHTepBan apxMBUPOBaHWS;

- THap — BpeMA Hapa6OTKVI TennoBblMMCNUTENA HapacTatolmM UTOIoM;

Tnp — Bpems npoctoa TB HapacTalowmm UTOrom — BpeMs, B TEYEHne
KOTOpOro Obiflo OCTAHOBNEHO HaKOMIeHWe Tenna BCneacTBMe OTKa3oB
MP, MT nn6o npy BO3HMKHOBEHUM HELUTATHbLIX CUTYaLNNA;

T HC1 (2, 3, 4, 5) — BpeMsa HaxoXaeHUsa TenoCUCTEMbl B HELUTaTHOWN
cutyaumm 1(2...5) COOTBETCTBEHHO B TEYEHWE LAHHONO MHTEpBana ap-
XUBUPOBAHUS;

T NP1 (2, 3) — BpemMsi OTCYTCTBMS SNEKTPONUTaAHUSA pacxogomMepa B Te-
YeHune JaHHOro MHTepBana apxMBMpoOBaHMS;

Mpwn otkase NP1 (2, 3) ... — BuAg peakumm Ha oTkas (TONbKO B YaCOBOM
apxuse).

MHTepBan apxvB1MpoBaHUSA — 3TO OTPE30K BPEMEHW onpeaeneHHom
ANUTENbHOCTU, PaBHbIN Yacy, CyTkam Unn Mecsily.

3aBepLUeHne MHTepBana apXxMBUPOBaHUS U COXPaHEHWEe 3HaYeHWI
napameTpoB B apXuBax NpoUCXoauT Takxke:
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- Npn BbINOJIHEHUU 06poca HaKOMMEHHbIX 3HAa4YeHU — BO BCEX apxmBax;

- Mpu ycTaHoBKe NpUBOPHOro BpEMEHM — B apXmBax, Y KOTOPbIX YCTaHaB-
nvMBaeMoe BpeMsl BbILSIO 3a MHTepBas apXMBMPOBaHWS.

lMocne ncyepnaHus rnybuHbl apxmBa COXpaHEHNEe HOBOW apXMBHOWN
3anMcy NpPoucxoauT NoBepx NepBon (MO BPeMEeHU COXpaHEeHUs!) apXmB-
HOW 3anucu.

3Ha4veHna spemenn T HC1 (2, 3, 4, 5) n T NP1 (2, 3) ogHOBpeMeH-
HO oToGpakatoTca B ABYX (hopmaTax: «4ac:MUH» — B FIEBOM HYaCTU HUXK-
Heun cTpokn, X,XX B COTbIX JONAX Yaca — B NpaBoOW YaCTU HUXKHEWN CTPO-
Kn gucnnes.

Bua vHavkaumm apxmBHbIX AaHHbIX M NOPSAOK UX MpocMoTpa npu
NOMOLLM KNnaBuaTypbl onncaHbl B 4acTu || HacTosiLLero pykoBOACTBa.

1.5.4. PuKcaumsa HewTaTHbIX CUTyaLUN

1.5.4.1. B TennosblyncCnMTENe NpegycMoTpeHa BO3MOXHOCTb 3a4aBaTtb 40 5-Tn
YCroBU hUKCaUUN HanMMUnsa HewwTaTHbIX CUTyauun U COOTBETCTBEHHO
peakuun Ha nx Hanndme. 3agaHHble ycnosus HC obpabaTkiBatroTca no-
cnegosatenbHO (C 1 No 5) n pesynbTaT peakuun Ha npeabiayLuyo He-
LWUTATHYK CUTyauulo MOXET U3MEHUTb ycnosue Ans ukcaumm nocne-
aytowen HC.

Ycnosue dukcaumm HC 3apaetcsa B ABa aTana. CHavana onpege-
nsaeTcs, CKOMbKO KpuTepueB (OanH unu gea) 6yayTt coctaBnsAaTb ycno-
Bne dmkcaumm HC. KonnyectBo KputepueB 3agaeTcs B BUMAE OAHOro
N OByx, o6beanHeHHbIX No «M», YneHoB norm4yeckon popmMynbl

YX=YX1 &YX2,
roe X =1, 2, 3, 4, 5 — 4yncnoBon NHOEKC NOPSIAKOBOro HOMepa yCcroBus.

3aTtem B BMAe MaTeMaTMyeckon hopmyrbl pacKpblBaeTCa Kaxablv
n3 kputepues (puc.3).
0
G;t I

<k#+ f X
0:1;2; 3 }V
<:>=
-2000000 ... 2000000
OTCYTCTBYET 3HaK U BTOPOWN YSfiEH; +; X

* - UHOeKCbI NapamMempos 8 51e8ol U rpasou Yacmu popmMyribl He QOIKHbI
coeradame.

Puc.3. CtpykTypa U BO3MOXHble 3HAa4Y€HUS YNEeHOB ¢popmMynbl Kputepus
OLIeHKM Hanun4ymsi HelTaTHOW cuTyauun.

i

[na cny4as OTCYyTCTBMA 3HaKa W BTOPOro uyrneHa dopmynbl nnbo
Npy HanMyuu 3Haka CyMMmbl 3HaYeHue Kk nmeet pasMepHOCTb napameT-
pa B NleBOW YacTu (popmynbl.

1.5.4.2. Peakuua Ha Hanuvyue HewTaTHOW CUTyauuu 3ajaeTcs B Buae OOHOro
nnn OByX OeUCTBUMN:

- NpUCBaMBaHNA OLIEHNBAaEMOMY MapamMeTpy KOHKPETHOro 3Ha4YeHus unu
onpeneneHHo 3aBUCUMOCTU OT OPYroro aHanorMyHoro napameTpa B
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Buage oopmMyrbl, CTPYKTypa U BO3MOXHbl€ 3HAYEHUSI YIIeHOB KOTOPOW
npuBeaeHsbl Ha puc.4;

- NpekpaLleHns / npogomkeHms Hakonnenns m, V .u W nubo toneko W.

OX=k+0OX
He 3apaHo*; G 4TT T
G
0;1; 2; 3" l
-2000000 ... 2000000

OTCYTCTBYET 3HaK U BTOpOIZ YneH; +; x

* - Mpu 8bibope peakuyuu He 3adaHo chopMyria omcymecmeayem;

** - UHOEKCbI napamempos 8 fieeoll u npasol Yacmu ¢hopmyribl He OOSTK-
HbI cosrnadame.

Puc.4. CtpykTypa M BO3MOXHble 3HA4YE€HUA uUNEeHOB (popmMynbl peakuuu
(onepauun npucBanBaHus).

Mpumepbl BBOAa hopmyn € Knasmatypbl U nopsagok obpabotkm HC
onuncaHbl B Yactu || HacTosLero pykoBoacTtea.

NMPUMEYAHUNA.
1. He ponyckaetca B popmynax kputepueB oueHkn Hanmyuua HC u dop-

Myrnax peakumit Ha HC mncnonb3oBaTb napameTpbl AaT4YMKOB, Nporpam-
MHO OTKIHOYEHHbIX U HE UCMONb3yeMbIX B pacyeTax Tenna.

2. ®ukcauyuna HC He npon3BoaUTCH NPU UCMOMb30BaHUM B MEXOTOMUTENb-
HbIA CE30H «NeTHUX» hopmyn.

1.5.5. Pexxkumbl ynpaBneHus

1.5.5.1. Tennosbluucnutens «B3JIET TCPB» wucnonHeHna TCPB-034 umeet
TPY pexuma ynpasreHus:

- PABOTA — akcnnyaTaunoHHbIN pexnm (pexmm nosnb3oBaTtens);
- CEPBUC — pexxmm noaroToBKM K SKCNyaTauuu;
- HACTPOWKA — pexxvMm 10CTUPOBKM 1 MOBEPKN.

PexxMmbl 0TNMYanTCs YpoBHEM OCTYNa K MHpopMauuy (COCTaBoM
UHAMUMPYEMOW Ha gucnnee MHopmaumMm 1 BO3MOXHOCTSIMU MO U3Me-
HEHWUIO YCTaHOBOYHbIX NApaMeTPOB TEMNOBbLIMUCTIUTENS).

HanGonbwmum npvoputetom obnagaet pexum HACTPOMKA. B
3TOM pexnme MHOUUMPYKOTCA BCe NapameTpbl U BO3MOXHaA Moauduka-
UM BCEX YCTAHOBOYHbIX NapamMeTpoB. HanmeHbnM npuoputeTom 06-
napaet pexum PABOTA.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHME 3HAYEHWUI
apXMBUPYEMbIX NapameTpoB.

YnpaeneHne paboton TB B pasnuuHbiX pexummax MOXET OcCy-
LwecTBnsATbCA NMOO C KnaBmaTypbl C NOMOLLBID CUCTEMblI MEHIO U OKOH
MHOUKaLUM pasHOro ypoBHS, oTobpakaeMblX Ha Aucnnee nHaukaropa,
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nmbo C NOMOLLBI0 NEPCOHANbHOrO KOMMbOTEPA MO NocnefoBaTeNbHO-
My MHTepdgency RS-232. CoctaB 1 CTPYKTYpa OCHOBHbIX MEHIO npuBe-
AeHa B NMpunoxeHun A yactu Il HacTosiLEero pykoBoacTBa.

1.5.5.2. Pexxum PABOTA — 310 pexum akcnnyatauun TB Ha obbekTe.

a)

6)

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaTt-
puBaThb:

n3mepsiemMble 3HaYeHUs] NapamMeTpoB: pacxoda 06BEMHOro U MaccoBO-
ro, Temneparypbl, 0Gbema, Macchbl, KONM4YecTsa TeNnnoTbl U TENroBOK
MOLLIHOCTY;

3ajlaHHble 3Ha4YeHus TeMnepaTypbl U OAaBNEHUsT AN UCTOYHMKA XOnoa-
HOW BOAbI, MapameTpbl KaHaNoB M3MepPEHUsT pacxoda U TemnepaTypbl,
anropuTMbl pacyeTa «3afaHHbley», KpUTEpUM U BUAbl peakuuin Ha He-
LUTaTHbIe CUTyauuu;

B) napameTpbl PyHKLMOHNPpOoBaHNA TB:

- TekyLee Bpems 1 aaty;

napamMeTpbl CBA3W No UHTepdency RS-232;

3Ha4yeHMs BpeMeHn HapaboTKM, MPOCTOA U HewTaTHbIX CUTyaUun, oTKa-
3alP;

3HAKOMO3ULIMOHHbIN KO, COCTOAHUSA USMEPEHWUN;

JaTtbl nepexoga Ha «3UMMHEeE» U «JieTHee» BpeMd OJ1Ad TeKyLero umnm
3aaHHOro roga.

B pexume PABOTA nonb3oBaTerb Takke MMeeT BO3MOXHOCTb:

a) N3MEHSATb:

6)

B)

r)

1.5.5.3.

a)

napameTpbl cBA3N no nHtepdency RS-232 (ckopocTb 0bmeHa, agpec
npubopa B ceTun, 3aepxKy, BUA ynpasrieHnss obMeHoM, Tun coeanHe-
HWA N0 MHTepdENCyY, YNCIO 3BOHKOB A0 OTBeTa npubopa no mogemy);

eanHnubl n3amMepeHna ansd OTO6pa)KeHI/IFI 3Ha4YeHUN TEnnoBOM MOLLHO-
CTN N KOJTM4YecTBa TernsoThl,

NOEHTUPUKALNOHHBIN HOMEp 0b6beKTa, KOHTponupyemoro TB;
Bua meHio U3M npu oToGpaxkeHnn Ha nHaukaTope;

3agaBaTtb NporpaMmMHoO no RS-232 Tvn pacyeTHbIX PopMyn: «reTHUe»
UNKN «3agaHHbIey;

paspelwaTb / 3anpewaTb aBTOMaTUYECKUI Nepexon Ha «3UMHee» U
«fNleTHee» BpeMs (paspelueHune / 3anpeLieHme aBTomaTU4ecKkoro nepe-
XOla BO3MOXXHO TOJIbKO B TEYEHME «3UMHET0» BPEMEHMN);
KOppekTupoBaTb (He 4alie OAHOro pasa B CYTKM) Tekyllee Bpems Ha
+ 60 ¢ (gocTynHo Tonbko B pexnme PABOTA).

Pexum CEPBUC — 370 pexnm noaroToBKKU K akcnnyataunn (HacTponka

TENMOBbIYMNCINTENSA B COOTBETCTBUM C BblOpAHHOMW CXEMOW M3Mepu-
TENbHOW CUCTEMBI).

B pexume CEPBWC gononHUTENbHO K BO3MOXHOCTAM B PEXMME
PABOTA nonb3oBaTtenb MOXeT:

npocmMatTpmBaTb 3Ha4YeHUA SHTANbMNAX, NMITOTHOCTH, I/I3MepeHHOI71 TemMne-
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paTtypbl 1 HacCcTOTbl cnegoBaHUa UMMNyJNbCOB Ha BXoAde TennoBbIHYUCITN-
Ten4,

0) ycTaHaBnmBaTthb:
- TeKyLLMe 3Ha4YeHNsa BpeMEHN 1 AaTbl NPUOOPHbIX YaCOB;

- paspelleHue / 3anpeLleHne aBTOMaTUYEeCKOro nepexoda Ha «feTHee» U
«3UMHee» Bpemsl He3aBMCUMO OT BPEMEHM rofa;

napameTpbl U pexumbl paboTbl KaHanoB M3MeEpeHUs TemnepaTtypbl
(ycTaHaBnmMBaTb «NeTHee» WNKN «3MMHee» 3HayeHue TemnepaTypbl XO-
nogHon BoAbl U 3agaBaTb BPEMEHHOW MHTEpBarl ee WUCMNOoSb30BaHuS,
BKMNtOYaTb MPOrpamMMHO KaHanbl M3MepeHus TemnepaTypbl, 3ajaBaTb
3Ha4YeHne HOMMHANbHOW CTaTMYECKOW XapaKTepuUCTUMKM npeobpasoBa-
HUSA NpUMEHSIEMbIX NpeobpasoBaTtenen TemnepaTtypbl, yCTaHaBNMBaTb
BEpPXHEE U HWXHee 3HavyeHUs guanasoHa U3MepeHus Temnepatypsbl,
AOroBOPHbIE 3HAYEHUs TemMnepaTtypbl MO KaHanam, 3agaBaTtb BUA peak-
umm Ha otkas [1T);

3Ha4yeHne OaBrieHUs1 XONogHOM BOAbl U OOroBopHbIE 3HaA4YeHNA OaBrie-
HUA NO paCcyeTHbIM KaHallaMm;

napameTpbl U pexuMbl paboTbl KaHaNoB U3MepeHus pacxopa (BKMto-
YyaTb NPOrpaMMHO KaHarbl U3SMEPEHUS pacxoa, 3aAaBaTtb NPOrpaMMHO
PEXMUM BXOLHOMO Kackaja: aKTMBHbIA / MacCMBHBIN; Ha3HavaTb aKTUB-
Hbli YPOBEHb CUrHama: BbICOKMM / HWU3KWIA; 3adaBaTb OJSIMTENbHOCTb
NPOBEpPKX, yCTaHaBnuBaTb 3HAYeHUs1 koadhpuUMEHTOB npeobpasosa-
HUS, 3ajaBaTb apXMBUMPOBaHME Maccbl NM6o obbema, A0roBOpHbIE
3Ha4YeHUs1 pacxonoB, 3adaBaTb BUA peakumm Ha oTkas [MP; BknovaTb /
He BKIMOYaTb B pacyeTbl M3BMEPEHHbIE 3HAYEHNsI PaCXOA0B);

- TUN pacyeTHbIX opmyn («neTHue» / «3agaHHble»), opMyr pacyeTa
pacxona soabl Ha NBC ¢ knaesmatypbl;

- YCNOBUS U peakunn Ha HewTaTHble CUTyauuu;
B) BBOAMTb Npu HeobxoammocTn 3aBoackme Homepa MNP n IMT;

r) OCTaHaBnMBaTb (3anyckaTb) HakonneHne obbemoB, Macc, KonuyecTsa
TEennoTbl;

A) oBHYNATb 3HAaYeHUsI NnapaMeTpPOB HaKOMMEHWS;

e) ycTaHasnueatb nepuoa o6paboTku pesyrbTatoB USMEpeHUn Ans pe-
xnmoB PABOTA, CEPBUC, HACTPOWKA;

X) ouMLaTb apXmBbI.

1.5.5.4. B pexume HACTPOWMKA nmeeTcss BO3MOXHOCTb MpOCMaTpuBaTh BCE
BblLUENEPEeYNCEHHbIE BENUYMHBI U NapamMeTpbl.

B pexume HACTPOWKA pononHuTenbHo k pexumam PABOTA u
CEPBWC moxeT npom3BoanTbCA NoBepka TENOBLIYNCIANTENS C HOCTU-
POBKOW KaHaroB M3MepeHusi TemnepaTtypbl nytem BBedeHus B TB co-
OTBETCTBYHOLLUMX NONPABOK, a Takke BBOL 3aBOACKOro Homepa npubopa.
Bo3MoOXxHO Takke BBeAeHMe nonpasky As1s NpUOOPHbIX YacoB.
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1.5.5.5.

1.5.5.6.

Moaudukaumsi yCTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B pexumax
PABOTA n CEPBUC, He BNUAeT Ha METPOSIOrMYECKNEe XapaKTePUCTUKM
TB 1 MOXeT npon3BoguTbCs NpyU HeobxoauMocTu Ha obbekTe. [lapa-
MEeTpbl HacTporku n kannbpoeku B pexnmax PABOTA n CEPBUC He-
AOCTYIMHbI.

Pexum ynpaBneHusi 3agaetcs KOMOMHaUMen Hannyust / oTcyTcTBuSA 3a-
MbIKalOLWMNX NepeMbldeK Ha KOHTaKTHbIX Mapax paspelueHuss moaudu-
Kauum KannbpoBOYHbIX 1 (DYHKLMOHAMbHBLIX NapamMmeTpoB.

MopsigoK YCTAHOBKM PEXUMOB YyrpaBrneHUst ykasaH B 4actu |l
HaCTOsILLLEro PyKOBOACTBA.

1.5.6. BHewHMe cBA3MN
1.5.6.1. IHTepdenc nonb3oBartens

6)

MocnepoBaTtenbHbin MHTepdenc RS-232 obecneunBaeT BO3MOX-
HOCTb A4OCTyna K U3MepuTesnbHbIM, PacY4eTHbIM WU YCTAaHOBOYHbLIM Napa-
MeTpam, BKntoYaa apxusbl. [1py 3TOM BO3MOXHa Moaudukaums ycra-
HOBOYHbLIX NapameTpoB. ocnegoBaTenbHbI MHTEPdENC NOAOEPKUBA-
eT npotokonn MODBUS, npuHATLIM B Ka4yecTBe CTaH4ApTHOro B npubo-
pax ompmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCs AN4:

pacneyvyaTkun apXuBHbIX U TEKYLUUX 3HAYEHUN M3MepseMblX napaMmeTpoB
Ha nNpuHTepe 4Yepe3 nepcoHanbHbl komnbioTep (MK) wvnu agantep
npuHTepa «B3JNET Ally;

CUMTbIBAHUSA apXMBOB C MOMOLLbIO apXMBHOro cuutbiBatena «B3JIET
AC» AC[B-020;

B) HenocpeacTBeHHoM cBA3n ¢ [1K:
- No kabeno Npu ANMHe NUHKUK cBA3N o 12 Mm;

no TenedgoHHON NMMHUK C NMOMOLLBIO MOAeMa UNu PaauonMHUKN C NOMO-
LLIbIO PaaANOMOAEME;

no nuHuM undposor ceA3n ctaHgapta GSM 900/1800 MI'y ¢ nomoLwubto
aganTtepa cotoBon cBs3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3N NO TeneOHHON NNHUK, paguoKaHany n COTOBOW
CBS3M OMNpeaenseTcsa xapakTepuctukamm TenegoHHON NnuHUK, paguo-
KaHana 1 KaHarna CoTOBOW CBSAA3M COOTBETCTBEHHO.

MogkntoveHne agantepa cotoBon cBa3n ACCB-030 k nHtepgency
OAMHOYHOro Npmnbopa AaeT BO3MOXHOCTb NepeaaBaTb UHpopMaLuio Nno
KaHany COTOBOW CBA3W, B TOM Yncne 1 B IHTEpHeT.

Mcnonb3ys kaHan COTOBOM CBSA3U, MOXHO Ha 6ase nporpammHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYO CeTb ANS
OAMHOYHBIX U/MnNu rpynn NpUbopoB Kak OAHOTUMHBLIX, TaK U Pa3HOTUM-
HbIX MO Ha3HaYeHIo.

CkopocTb 0obmeHa no mHtepdency RS-232 ot 1200 go 4800 bBopg
yCTaHaBnmBaeTcs B npubope.

1.5.6.2. IMnynbCHble BXOAbl KAHANOB M3MEPEHUS pacxoaa npeaHasHayYeHbl Ans

noakntoyeHns npeobpasoBaTteneil pacxofga pasnuyHbIX TUMOB C UM-
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NynbCHbIM BbIXOAOM. KOHCTaHTbl Npeobpa3oBaHNA MMMYSbCHbIX BXO-
A0B MOryT ycTaHaBnueaTbcs B npegenax ot 0,0001 go 1000000 nmn/n.

Cxema 1 pexnmbl paboTbl MMMYNbCHbLIX BXOAOB npusegeHa B Npu-
noxeHun B.

YactoTa cnegoBaHMA MMNYNbLCOB Ha BXoAe AOMMXKHa ObITb He
6onee: 10 Ny — npu paboTe UMNYNbCHbLIX BXOAOB B aKTUBHOM pe-
xume; 100 My — npu paboTe MMNYNbCHbIX BXOAOB B NaCCMBHOM
pexume.

PekomeHayeMble 3Ha4YeHUsA KOHCTaHT npeobpa3oBaHus Ansi pacxo-
nomepoB «B3JIET 3P» npuBeaeHs! B MNMpunoxexHun I,

BHUMAHUE! lNpu nogknioyeHun pacxogomepa «B3JIET 3P» k
TENnoBbIYUCANTEN UMMYIbCHBIV Bbixog NP gomkeH HaxoanTbCS B ak-
TUBHOM pexume.

1.5.7. KoHCTpyKUMA

Bua TennosbldumncnnTena npueeaeH B [NpunoxeHun A.

[MnacTtmaccoBbIM KOPMyC COCTOUT M3 OBYX YacTen:. NuueBoW, rae
pasMeLLeH 3IEKTPOHHbLIN MOAYMb TENNOBLIYNUCANTESNS CO BCTPOEHHbLIM
aKKyMynsiTOpOM, U 3afHEN, NpeAHa3Ha4YeHHON Ons pasMelleHust nog-
BOASALLMX CUrHarnbHbIX Kabenem ¢ OTBETHbIMU YaCTAMU KOHTAKTHbIX KO-
NOAOK.

KOHCTPYKTMBHO MNOOKMIOYEHME aKkKymynsaTopa K nnate TB Bbinon-
HAeTca nMbo 4Yepe3 BHEWHWA pasbeM (BHELLHEE MNOAKMYEHNE,
puc.A.2), nnbo no uensMm KOMMyTauun 3NEKTPOHHOro moayns (BHyT-
peHHee nogknoveHne, puc.A.3).

[ns kpenneHus Ha obbekTe Ha 3agHeN CTeHke kopnyca TB pacno-
NOXeHbl KPOHLWTENHbI ANS ycTaHOBKM Ha DIN-penky.

1.6. MapkupoBka n nnoméupoBaHue

1.6.1.

1.6.2.

1.6.3.

1.6.4.

MapknpoBka Ha nuueBor naHenn TB cogepxuT o603HauveHue u
HanmeHoBaHne TB, ToBapHbIA 3HAK NPeanpuUATUA-U3rOTOBUTENS, 3HAK
YyTBEPXAEHWS TUMa CcpeacTBa n3aMepeHusi. 3aBo4CKON HOMep yKasaH Ha
nepegHen naHenu TB.

Mpwn BbINyCcKe 13 Npon3BoACTBa nocne nosepkn Ha nnate TB (puc.A.2)
nnomoupyeTcsa KOHTaKTHasA napa paspeleHns mogndukaumm kanmbpo-
BOYHbIX NapamMeTpoB.

Ha oGbekTe nocrne MoOHTaxa U NpoBepKU (PYHKLMOHMPOBAHMSA Tenmo-
BbluMCrnTens Ha nnate TB gomkHa 6biTb oNNoMOMpoBaHa KOHTaKTHas!
napa paspeLueHuss Moaudmkaumm pyHKUMOHaNbHbIX NapaMeTpoB.

[ns 3awmTbl OT HEeCaHKLUMOHMPOBAHHOIO AOCTyna Npu TPaHCNopTUPOB-
Ke, XpaHeHUM 1 3KcnnyaTaunm MoXeT nnombuposaTbesi kopnyc TB.
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2. TEXHWYECKOE OBCITYXXUBAHUE

2.1.

2.2.

2.3.

24,

BeedeHHbI B 3KCNnyaTauuio TennoBbIYUCIUTENDb PEKOMEHAYETCS Noa-
BepraTb NeEpMoanN4eckoMy OCMOTPY C LiENbH KOHTPONS:

- pabotocnocobHocTu TB;

- HaNMuKUsa HaNPSPKEHUS MUTaHWUS;

- cobniogeHna ycnosun akcnnyartauum TB;
- OTCYTCTBUS BHELLHNX NoBpeXxaeHun TB.

BHUMAHUE! [Mpn oTCyTCTBUM BHELIHEro 3rieKTponuUTaHusA
TennoBblYUCNUTENSA B Te4eHne 6 mecsiueB Heo6xoAMMO noaaTb Ha
ero Bxon HanpsikeHue =24 B c uenbio noasapsiakm BCTPOEHHOro
akkymynsaTtopa (n.1.2.4).

MeproanMYHOCTb OCMOTpa 3aBUCUT OT YCMOBWUIA 3KCNnyaTauuun, Ho
He AomkHa ObITb peXe O4HOro pasa B ABe Hedenu.

HecobntogeHne ycnosun akcnnyataumm TB B cootBetctBuM € n.1.2.3
MOXeT MpMBECTU K OTKady npubopa wunv npesbIWEeHU0 OONYCTUMOro
YPOBHS MOrPELLUHOCTN U3MEPEHUIA.

BHelHVe noBpeXxaeHUst Takke MOryT NMPUBECTM K MPEBbLILLEHNIO
[A0NYCTUMOIO YPOBHS! MOrPELLHOCTM M3MepeHuid. Mpun NosiBNeHNN BHELL-
HUX NOBPEXOEHUN M3Oenusa unv kabenen nNUTaHus, cBsS3M HEOOX0AMMO
06paTUTLCA B CEPBUCHbLIA LIEHTP UINK pernoHanbHoe npeacTaBuTenb-
CTBO ANs onpeaeneHnsl BO3MOXHOCTU ero AarnbHenLen akcnnyaTauum.

PaboTocnocobHocTb Npubopa onpeaenseTcsa No CoaepXaHU MHAMKA-
umMn Ha gucnnee TB. Bo3aMoOXHble HencnpaBHOCTU, nHavuupyemsle TB,
yKasaHbl B yacTu |l HacTodLwero pykoBoACTBa MO 3KCnyaTauuu.

B TB ocywiectBngeTcs Takke nHankauma Hannyus otkasos MNP, MNT
N HewTaTHbIX cuTyaumn. MNog HewTaTHOW cUTyaumen (HewTaTHbIM pe-
XMMOM TEennocucTemMbl) NOHUMAETCs cuTyauus, npu KoTopon obHapy-
XWBaeTCsa HEeCOOTBETCTBME 3HAYEHUN N3MEepseMbIX napameTpoB HOp-
MarbHOMY pexunmy @YHKLMOHMPOBAHNUA Tenrocuctemsl. [lpy aToM
BpeMs paboTbl B HELUTATHOW cUTyauun pukcnpyeTcs.

OTnpaBka npubopa Ans NpoBeaeHust NOBEepKM NMOO peMoHTa AorKHa
npom3BoaMTLCA C nacnopTtoM npubopa. B conpoBoanTenbHbIX AOKY-
MeHTax HeoOXO4MMO YKasblBaTb MOYTOBbLIE PEKBU3UTLI, TENedoH U
dakc oTnpaBuTeENs, a Takke cnocob n agpec obpaTHOM AOCTaBKM.

BHUMAHUE! OTtnpaBka B NOBEpPKY UM PEMOHT TensioBbIYUC-
nUTeNa C akKyMynsiTOpOM, UMEKLMM BHELWHUA pa3beM, AO0JSDKHA
Npon3BoAUTLCA TOSILKO MOCrie ero OTKMN4YeHUsa OT nnaThbl Tensno-
Bbluncnurens (puc.A.2).

24



3. YINAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

3.1. TennoBbI4MCAIUTENb YNaKOBbIBAETCA B WMHAUBMAYANbHYKO Tapy KaTtero-
pun KY-2 no NOCT 23170 (Awmk n3 roopmpoBaHHOro KapToHa).

3.2. TB gomkeH XpaHUTbCA B yNakoBKE M3roTOBUTESNSI B CyXOM OTansnvBae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUAMM XpaHeHMst 1 cornacHo
FOCT 15150. B nomeweHnn ans XxpaHeHUst He OOSMKHO ObITb TOKOMNPO-
BOASILLEN MbINW, NAPOB KUCIOT, LWEeNoYen, a Takke ra3oB, Bbi3blBatOLLMX
KOPPO3UIO M paspyLUatoLLnX N30N5ALMIO.

BHUMAHUE! He pexe 1 pa3a B 6 mecsiueB Heo6xoaumMo npo-
M3BOAUTb NoA3apsAAKY BCTPOEHHOro akkymynsitopa (n.1.2.4) c
BHYTPEHHUM noakroyeHmem K nnate TB (puc.A.3).

3.3. TennoBbMMCANTENN MOTYT TPaHCMOPTMPOBATLCS aBTOMOOUIBbHBIM,
PEYHbIM, KEMNE3HOOOPOXHBbIM U aBWALMOHHLIM TPAHCNOPTOM (Kpome
HerepmMeTn3NpPOBaHHbIX OTCEKOB) Npu COBMOAEHUN CneayLwmx ycno-
BUN:

- TPaHCNOPTMPOBKA OCYLLECTBNSETCSA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiMoe BO34enCcTBune Bnaru;

- Temnepatypa He BbIXoauT 3a npegensl ot muHyc 30 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutyaon oo 0,35 Mm unu
yckopeHvem 1o 49 m/c?;

- yAapbl CO 3HaYEHVEeM MUKOBOTO YCKOpeHus 40 98 m/c;

- YNOXEeHHble B TpaHCMopTe U3denvs 3akpenneHbl Bo n3bexaHne nage-
HUS 1 coyaapeHui.

BHUMAHUE! XpaHeHune u TpaHcnopTupoBaHue TennoBbIYUC-
NATeNA € akKyMynsiTopoMm, MMEKLLUM BHELWHWUMA pa3bem, AOSHKHA
NPOou3BOAUTLCA TOSMILKO MOCHe ero OTKMI4YeHUA OT nnarthbl Tensno-
Bblyucnutens (puc.A.2).
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4. METOOUKA NOBEPKU

Tennosbluncnntens «B3JIET TCPB» npoxoant nepeuyHyto nosep-
Ky Mpu BbiNyCKe U3 NpoM3BOACTBA M NOCIe PeMOHTa, Nepuogmyeckue —
B npouecce akcnnyaTtauumu. lNosepka TB nponsBoanTcs B COOTBETCTBUMU
C HacToswen MeToaMKOW noBepku, yTeBepxaeHHon UM CU OIyrl

BHUUP.

Me>xnoBepo4HbI MHTepBasn — 4 roga.

4.1. Onepauunmn noBepku

4.1.1. MNMpun npoBedeHUN NMOBEPKN OOMKHbI ObiTb BbINOMHEHbI onepauuun, yka-

3aHHble B Tabn.4.

Tabnuua 4
MyHKT Onepauuu, NnpoBoAMMble NpK
HanmeHoBaHne onepau,w?l LOOKYMEeHTa O0aHHOM BMe NoBepKu
Nno noBepke nepBnyHaga nepunogunyeckad
BHewwHWin ocMoTp 4.7.1 + +
Onpo6oBaHune 4.7.2 + +
OnpepeneHne norpewHocT npu namepe-
HUK obbema (Macchbl) U cpegHero 06bLEMHO-
ro (MaccoBoro) pacxoga 4.7.3 + +
OnpegeneHne NOrpeLwLHoCTM Npu n3Mepe-
HUM TemnepaTypsbl 4.7.4 + +
OnpegeneHne NOrpeLLHoCcT Npu n3Mepe-
HUW KONU4YeCTBa TEMMOBOW 3HEPIUM 1 Ten-
NOBOW MOLLHOCTW 475 + +

4.1.2. MNo cornacoBaHuio ¢ opraHamn PoccTtangapTta noBepka MOXeT NpoBO-
ANTBCSA MO COKpalLeHHon nporpamme. [Npyn 3TOM NOrpeLHocTb namepe-
HUSA OTAENbHbIX NapamMeTpPOB MOXET He onpeaensiTbes.

4.1.3. JonyckaeTcs noBepstb TB (kaHanbl M3MepeHuss oTaenbHbIX napameT-
POB) He BO BCeX AManasoHax MacrnopTHbIX 3HA4YeHW napamMeTpoB, a
TONbKO B 9KCMMyaTauMOHHOM AuanasoHe (B T.4. B COOTBETCTBUM C
«MpaBunamu y4yeta TEMNOBON SHEPIUN U TEMNOHOCUTENSI») U TONBbKO
ANs U3MepsieMbIX BENMYMH MO MCNOMb3yeMbiM KaHanam BblBOAA MH-

dopmauuu.
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4.2. CpegctBa noBepKu

4.2.1. TMpn npoBegeHMM TMOBEPKM MPUMEHSIETCS crnegylwee NoBepoYHoe
obopynoBaHue:

1) cpeacTBa U3MEPEHNst U KOHTPONS:

- marasuH conpotumeneHun P 4831, TOCT 23737, npenenbl 4onyckaemo-
ro OTKIoHeHuns conpoTueneHnsa 0,022 %;

- BonibTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-
TenbHasa norpewHocTb + 0,2 %;

- komnnekc noeepoydHbin «B3JIET KIMA» TY 4213-064-44327050-01
B64.00-00.00 TY;

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH 0-150 MI'y, oTHOCK-
TenbHaga norpewHocTb + 0,01 %;

- pes3ncTopbl NPEUU3NOHHBIE (MMUTUPYIOLME COOTBETCTBYHOLINE Npeod-
pasoBaTenu);

2) BcrnomoraTesibHble YCTPONCTBA:
- reHepaTtop umnynbcoB ['5-88 B3.264.117 TY, wactota 1 'y - 1 MIy;
- ocumnnorpacd C1-96 2.044.011 TY;
- IBM- coBMeCTUMbI NepcoHarbHbI KOMMbIOTEP.

4.2.2. [lonyckaetcs npuvMeHeHve Apyroro obopydoBaHus, nNpubopoB U
YCTPOWCTB, XapaKTepPUCTUKN KOTOPbIX HE YCTYMawT XapakTepucTtukam
obopyaoBaHus 1 Nnpubopos, npuBeneHHbIX B N.4.2.1. MNMpn oTcyTcTBUN
obopygoBaHus M NpMOOPOB C XapaKTepUCTUKaMW, He YCTynaroLmMmu
YyKa3aHHbIM, MO COrflacoBaHWio C npeacrasutenem opraHa PoccraH-
AapTa, BbINOMHSALWEro NoBepky, AOMnyckaeTca npumeHeHne obopyao-
BaHMA 1 NpuBOPOB C XxapakTepucTUKkaMu, OOCTaTOYHbIMW ONS Nony4ye-
HUSA JOCTOBEPHOro pesyrnbTata NOBEPKMU.

4.2.3. Bce cpenctBa M3MepeHUsI U KOHTPOMS AOMKHbl OblTb MOBEPEHbl U
UMeTb AeNCTBYIOLNE CBUAETENbCTBA UM OTMETKN O NMOBEPKE.

4.3. TpeboBaHuA K KBanudnkaumm nosepurenen

K npoBeaeHnto namepeHuin Npm noBepke n obpaboTke pesynbLTaToB
N3MepeHnin JoNyCcKalTCs nvua, aTtTeCTOBaHHbIE B KaYecTBe noBepuTe-
neu, nsydmslLUMe aKcnyaTaUMOHHYIO JOKYMeHTaumo Ha TB u cpeactea
NMOBEPKN, MMEIoLME ONbIT NOBEPKM NpMOOPOB ydeTa Tenna, a Takke
npoLleawmne MHCTPYKTaX No TEXHWKE 6e30MnacHOCTM B YCTAHOBNIEHHOM
nopsigke.
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4.4. TpeboBaHMA Ge3onacHOCTHU

4.4.1. lNMpn npoBefeHMN NOBEPKN AOSMKHbI cobntogatbca TpebosaHus 6es-
OrMacHoOCTM B COOTBETCTBUM C «[1paBmnamum TeXHUYECKOM JKCnnyatauuu
3M1eKTPOYCTAaHOBOK noTtpebutenen» n «MexoTpacnesbiMn npasusiamu
no oxpaHe Tpyaa (MpaBunun 6e3onacHOCTN) NpU 3KCnnyaTaumm anekT-
POYCTaHOBOKY.

4.4.2.Mpn pabote C u3MepuTenbHbIMA NpubopamMu U BCNOMOraTenbHbIM
obopyaooBaHnem AomkHbl cobntogatbca TpeboBaHusi 6e3onacHOCTy,
OrOBOPEHHLIE B COOTBETCTBYIOLLMX TEXHUYECKMX OMUCAHUSIX U PYKOBOA-
CTBax MO 3KcnnyaTauumn.

4.5. YcnoBusa npoBegeHusi NoBEPKU

Mpn npoBegeHUM MOBEPKM LOMMKHbI cobniogaTtbcsa crnegylowme
yCroBusi:
- TemnepaTtypa okpyxatowero sodgyxa ot 15 go 30 °C;
- OTHOcUTENbHasA BNaxxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;
- BHELUHWE 3NEKTPUYECKME N MArHUTHbIE NOSIS HAMNPsHKEHHOCTbIO He 6o-
nee 40 A/wm;
[lonyckaeTcsa BbINONMHEHME NOBEPKN B paboumx yCcrioBusx akcnnya-
Taumm TB npu cobnogeHun TpeboBaHWn K YCrOBUAM 3SKCnyaTauuu
noBepoYHOro o6opyaoBaHmS.

4.6. NogroToBKa K NpoBeAeHUNIO0 NOBEPKU

4.6.1. MNepen npoBeaeHMEM NOBEPKN A0SMKHbI ObITb BbIMNOMHEHbI CrneayLne
nogrotoBuTenbHble paboTbl:

- MpoBepKa Hannyms MOBEpPOYHOro obopyaoBaHUS B COOTBETCTBUM C
n.4.2 HaAcCTOSLLLEro pykoBOACTBa;

- NpoBepKa Haln4nd ,D,GVICTByI-OLIJ,VIX cBMaeTenbCTB Ui OTMETOK O NnoBep-
Ke cpeactB NM3MepeHNA N KOHTPOIIA,

- NpoBepkKa cobntogeHns ycnosun n.4.5.

4.6.2. MNepen npoBeaeHNeEM NOBEPKU OOMKHa OblTb NpoBeAeHa NOAroToBKa K
paboTe kaxgoro npubopa, BXoAsLEro B COCTaB NOBEPOYHOro obopy-
[0BaHWsi, B COOTBETCTBMM C €ro MHCTPYKLMEN Mo aKcnnyaTaumu.

4.6.3. lNepen npoBegeHMeM MNOBEPKM A0SMKHa ObiTb cobpaHa noBepo4vHas
cxema B cootBeTcTBUM C puc.E.1 MNpunoxeHns E. MarasunH conpoTtuB-
neHnn (R) umutnpyert MT, reHepaTop nmnynbscos ([N) — MNP.

NMPUMEYAHWE. TlloBepka MOXeT BbINOSHATLECA B pexume
HacTpoviku TB. B aTom crniydyae kaHanbl namepeHus u yHkuumn TB, He
CBsi3aHHbIE C NOBEPSAEMbLIM KaHarioM (noBepsieMon qOyHKUMeERn), MoryT
OTKIMOYaTbCA.
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4.7. NpoBeaeHne NOBepPKU

4.71.

BHewHnn ocmoTp

Mpn NpoBeAeHUN BHELLUHErO OCMOTpa AOJMKHO OblTb YCTAHOBMNEHO
COOTBETCTBME BHELLHero Buaa TB cneayowmm TpeboBaHUSAM:

- Ha TB pomkeH OblTb HAHECEH 3aBOACKON HOMEP;

4.7.2.

4.7.3.

Ha TB He OomKHO BbITb MEeXaHNYEeCKNX MOBPEXAEHUN U AedEKTOB Mo-
KPpbITUA, NPEnAaTCTBYIOWMNX YTEHUIO HaOnMUCen U CHATUIO OTCYETOB MO
NHOMKaTOPY.

TB, 3abpakoBaHHbIE MPU BHELLHEM OCMOTPE, K NOBEPKE HE Oonyc-
KatoTcs.

Mo pesynbTatam ocMOTpa AernaeTcs OTMeTKa O COOTBETCTBUU B
npotokone (MpunoxeHwne E).

Onpo6osanune TB

Mepen npoeegeHnem onpoboBaHMa cobupaeTca NnoBepoyHasa cxe-
Ma B COOTBETCTBUU C puc.E.1.

OnpoboBaHne gonyckaeTcsi NPOBOAUTL B OTCYTCTBMM MpeacTaBu-
Tens opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Harnndyne MHounkaumm namMmepdaemMbiX N KOH-
TpoNMpyemMbIX napamMeTpoB, Halrin4dme KOMMyHMKaLlMOHHOVI CBA3N C nep-
COHallbHbIM KOMMNbKOTEPOM, HarM4ne CUrHanoB Ha BbIXodax.

lMpn nogaye Ha namepuTernbHble KaHanbl TB BO3gencTBuin, COOT-
BETCTBYIOLUNX U3MEPAEMbIM NapameTpam, OOSMKHbI U3MEHSTLCS COOT-
BETCTBYHOLLME NnokasaHus TB.

Mpumeyanue. MNpu onpoboBaHun TB npoBepka Npou3BOAMTCS MO
UMEIOLLNMCA NHPOPMALIMOHHBIM BbIXOAAM.

OnpegeneHve norpewHoctn TB npu mnamepeHnn obvema (maccobl) u
cpeaHero o6beMHOro (MaccoBoro) pacxoga

MmnynbcHbIn BXOO nosepsieMoro TB, reHepaTop MpsiMOYrofbHbIX
UMMYSIbCOB N 4YacTOTOMEP COEAMHAITCA TakMm obpas3om, 4YTobbl MM-
nynbCbl C reHepaTopa nocTynany Ha UMMyNbCHbIN BXOA4 TB 1 cYeTHbIN
BXof 4Yactotomepa. McxogHo yactotomep obHynsietcsa. Mo paspella-
toLLLeMY cUrHany (CMHXpOMMMYIbCY) MMMYIbChbl C FeHepaTopa Ha4ynHaT
noctynatb Ha Bxog TB n yactotomep. [1ns npoBeaeHUs noBepku Heob-
XoOMMO noaaTb Ha Bxod He meHee 500 mmnynbcoB. [JencteutenibHoe
3HayeHne o6beMa xuakocTn Vo (M%), BoluncnsieTcst no popmyne:

V, =N-K (4.1)

npi
rge N — konn4yecTBO nMmnynbcoB, NnoACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasosaHusa umnyrnbcHoro sxoda TB (Bec
MMnynbca), M2 /umn.

[na onpegeneHns 3Ha4YeHUs MaccCbl XXUOKOCTM UCMNOSb3yeTca 3Ha-
yeHne Temnepatypbl (90+10) °C M 3HadYeHne  AOaBneHus
(1,6+0,16) Mlla, 3agaHHble C NOMOLLbID MMUTATOPOB UIM NPOrPaMmMHO.
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Ha ocHOoBaHWM 3TUX 3HAYeHUN onpenenseTca NNOTHOCTb NOBEPOYHOM
XuakocTtun. [lencTBntenbHoe 3Ha4YeHne Macchbl XXMAKOCTU onpeaensieTcs
no dpopmyrne:

my =Vo-p, (4.2)

roe mo— AeNCTBUTENbHOE 3Ha4YEeHNE MacCChl XXUAKOCTU, K,

— MNOTHOCTb XWAOKOCTW, onpegeneHHas no Tabnuuam CC[L
rCCcch 98-2000, kr/m®,

HenictButenoHoe 3HayeHne cpegHero obbemHoro Qp (MaccoBoro
Go) pacxoga TennoHocuTens onpegenserca no opmynam (4.3) n (4.4)
COOTBETCTBEHHO:

V,
Qo = T_O’ (4-3)
G, - % (4.4)

roe T, — BpeMsa usmepeHus, u.

Mpn cunTbiBaHUM MoOKa3aHWK ¢ uHAMKaTtopa n RS-Bbixoga BbINOS-
HAITCA creyowue npouenypsl. Ha TB ycraHaBnnBaeTca pexum UH-
AvKaumm nosepsieMoro napametpa. Ha nogkniodeHHoMm K RS-Bbixoay
nepcoHanbHOM KOMMNbIOTEPE YCTaHaBNUBAETCs pPeXuUM BbiBOAA Ha
3KpaH nosepsiemoro napametpa. lNepen kaxgbiM U3MepeHueM B MnoBe-
POYHOMN TOYKE MPOU3BOAUTCS pPerucTpaumsi HayarbHOro 3HayYeHus o6b-
ema V, (maccel my). Nlocne OKkoHYaHMs nogavv MMMyNbCOB B OAHHOW
NOBEPOYHOM TOYKE PEruCTpUpyeTcsl KOHeYyHoe 3HavyeHne obbema Vi
(maccel mg ). Mo pa3HOCTU nokasaHu pacCcYMTbIBAETCH U3MEPEHHOEe
3HaveHue obbema V, (Maccbl m,) TENITOHOCUTENS:

VVI(mI/I) = VK(mK) - VH(mH) . (45)

N3mepeHHbIn cpeaHuni obbemHbii Q, (MaccoBbin G,) pacxoa Ten-
noHocutens, npoweawero Yyepes TB, onpegensetca no oopmyne:

Q.(6,) = ). (4.6)

n

OnpeneneHne oTHOCUTENbHOW NorpewHocTM TB B i-TOM noBepou-
HOW TOYKe Npu namMepeHnn obbema (Macchbl) TENNOHOCUTENS BbIMOSHSA-
eTca no oopmyrne:

— V(m)mi — V(m)oi
v V(m),,

-100% . (4.7)
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4.7.4.

OnpepeneHve oTHOcUTENbHOW norpewwHocTn TB B i-ToM noBepoy-
HOW TOYKE NMpPU U3MEPEHUN CpeaHero o0 bEMHOro (MaccoBoro) pacxoga
TENSIOHOCUTENS BbINOMHAETCS No hopmyne:

G — G o] 0
QG), = A )CV;(G;?OI( ) -100% . (4.8)

PesynbTatbl NOBEPKM CUMUTAKOTCSA NOMOXUTENBbHLIMU, ECIN OTHOCU-
TenbHasi norpewHocTb TB npu namepeHnn obbema (Maccol), cpegHero
ob6bemHoro (MaccoBoro) pacxoga TENSOHOCUTENSA BO BCEX NOBEPOYHbIX
ToYKax He npesbiwaeT = 0,2 %.

Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npoTokone (MpunoxeHwue E).

Onpepenexve norpewHoctTn TB npu namepeHun temnepaTypbl TEMMO-
HocuTens

[ns noBepku KaHana uaMmepeHus Temnepartypbl K Bxogy TB nog-
KIntoyaeTcs marasmH conpoTtuenenumn R.

[MoBepka BbLINOMHAETCA MPU COMPOTUBMEHNAX MarasuHa, COOTBET-
cteytowmx Temnepatype 30 £ 1 °C, 70 + 2 °C, 130 + 5 °C. B cooTtBeT-
CTBMM C YCTAHOBIEHHbIM Ha MarasuvHe CONpOTUBIEHNEM onpeaensieTcs
AEeNCTBUTENBbHOE 3Ha4eHne Temnepatypsbl to. C TB (B Tom umcne no RS-
BbIXOY) CUHNTbIBAETCA U3MEPEHHOE 3HaYeHue Temnepatypsbl t,. B kax-
A0N NOBEPOYHOWN TOYKE CHUMAaETCs Mo Tpu 3Ha4YeHus t, u onpegenseTca
cpegHee apudpmeTudeckoe no opmyne (4.9).

t+t., +t .
tmcpi: nli ;32| VI3I, (49)

roe tui, twi, twsi — N3MEPEHHbIE 3HAYeHNA TemnepaTypbl B i-TOW nose-
pO4YHOM Touke, °C;

tucpi — CPEAHEE 3HaYeHne U3MepeHHoON TemnepaTtypbl B i-TON MoBe-
po4YHOM Touke, °C.

OnpepeneHne OTHOCUTENbHOM norpewHocTn TB npu namepeHun
TemnepaTypbl BbINOSIHAETCA Mo hopmyne:

5. — ool 10000 (4.10)
TBti ] .

(o]

roe ot — OTHOCUTENbHAA NOrpeLHoOCTb TB B i-TOW NOBEPOYHON TOYKE
npuv namepeHnn Temnepatypsbl, %;

toi — AEeNCTBUTENbHOE 3HaYeHNe TeMnepaTypbl B I-TOM NOBEPOYHOM
TOYKe, onpeaesieHHON No nokasaHusiM MarasmHa conpoTusneHun, °C.

PesynbTaTbl NOBEPKM CHUTAKOTCA NONOXUTENbHLIMU, €CIN OTHOCU-
TernbHble norpewHocTn TB npu namepeHun temnepaTtypbl BO BCEX MO-
BEpPOYHbIX TOYKax He npesblwatoT £ 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHwue E).

4.7.5. OnpegenexHne norpewHocTn TB npn namepeHnmn konmyecTesa TENIOBOW
3HEPrnn n TENNOBOMN MOLLHOCTH

MoBepka TB npu m3aMepeHun konmnyectBa TEMSIOBOM 3HEPIUN U
TEnmnoBOM MOLLHOCTW BbIMOSHAETCS B COOTBETCTBUM C Tabn.5.

Tabnuua 5
lMoBepoyHas MuHumansHoe Heobxoammoe Temnepatypa
TOYKa KOITMYECTBO UMMYIbLCOB, (0OBEM, Ma) TennoHocutens, °C
1 4 000 (40) 30+1
2 4 000 (40) 70+£2
3 4 000 (40) 130+ 5

MmnynbcHbin Bxog TB, reHepaTop NpSAMOYrofibHbIX UMMYNbCOB U
YacToTOMEp NOAKNIYaTCA TakuM 06pa3oM, YToObl MMMYIbChI C FreHe-
paTopa Nno paspeLllaroLeMy CUrHany HaymHanm noctynaTb Ha UMNYnbC-
HbIn BXxo4 TB u cyeTHbIM BXOA 4acTtotomepa. Ha Bxogbl TB, npegHa-
3HayeHHble Ans nogknodeHus MT, nogkno4varTcs MarasuHbl COnpo-
TUBMNEHNN. 3HayYeHne OaBrieHUss BBOOUTCHA NPOrpaMMHO U3 AuanasoHa
0,1-1,6 Mla.

C yyeToM TemnepaTypbl U OaBMEHUs1 ONpeaensieTcss SHTanbnms
TENNoHOCUTENSI.

Mepen kaxabiM U3MepeHneM B NMOBEPOYHOM TOYKE NPOU3BOAMTCA
cbpoc nokasaHu YactoTomepa U perncrpauus HadanbHOro 3HavyeHus
W,, [kBT-4 (['kan)] no nokasaHnam nHankatopa TB B pexunme nHgukaumm
Konu4yecTBa TennoBOW 3HEPrnn N MO NoKasaHUsM NepcoHanbHOro0 KOM-
nbtoTepa, nogkrtodaemoro Kk TB no RS-Bbixoay.

[Mocne okoH4YaHMs Mpouecca nogayv UMNYNbCOB pPerucTpupyeTcs
KoHeuHoe 3HadeHne Wk [KBT -y (Fkan)] Ha nHgukaTtope TB (u/vnu MK) n
yucno nmnynscoB N, namepeHHoe cyetymkom umnynscos (Cyl). MNMoka-
3aHunA nugukatopa TB dukcnpyroTcsa no nctedeHmm 6 MmH nocne OKOH-
YaHunsa Habopa KonmMyecTBa MMNYNbLCOB B JAHHOW NOBEPOYHOM TOYKE.

M3mepeHHOe 3HaveHne KonmyecTBa TEensIoBOW 3HEeprum paccumTbl-
BaeTCcd No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi ) (411)

rae Wi — namepeHHoe KOnmM4yecTBO TENSIOBOM 3HEPrMu B i-TOW NOBEPOY-
Hou Touke, kBT (kan);

W, — HavarnbHoe 3Ha4yeHue nokasaHun TB B i-Ton NnoBepoYHON TOu-
ke, kKBT-y (['kan);

Wy — KOHeYHOe 3HayeHune nokasaHun TB B i-Ton NnoBEpPOYHON TOYKE,
kBT1-u (M'kan).

M3mMepeHHOe 3HayeHue TenmnoBOoWM MOLLHOCTM onpegensaeTcs no
dopmyne:
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E, = (4.12)

roe E, — namepeHHoe 3HavyeHue TenroBon MOLLHOCTU B i-TOM NOBEPOY-
HoW Touke KBT ([kan/v);

Ty — BpemMs cyeta umnynscos W, B i-TOM MOBEPOYHOMN TOYKE, M.
[lenctButenbHoe 3HayeHWe Konu4yecTBa TEnfoBOWM 3Heprun Ongd
TEeX e 3Ha4YEeHUN napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no op-
Myne:
Wy =hi-pi-Ni-K, (4.13)

roe Woi — 0encTBUTENbHOE 3HAYEHNEe KonnyecTBa TEMNSIOBON SHEPTUM B
i-TOM NoBepoYHON Touke, KBT-y ([kan);

hi — aHTanbnusa TennoHocuTens, onpegenseMas no 3Ha4yeHUsIM
UMUTUPYEMBIX TemMnepaTypbl U OaBNeHUa B i-TOW MOBEPOYHOM TOYKe,
KBT-u/kr (M'kan/kr);

K, — KOHCTaHTa NpeoBpa3oBaHNs MO MMMYILCHOMY BXOAy, M /UM,

N; — KOfIM4eCcTBO UMMYJSIbCOB, HACYMTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOMN TOYKE;

pi — NSIOTHOCTb TENNOHOCUTENS NPW NapamMeTpax TENSIOHOCUTENS B
i-TOM NOBEPOYHOMN TOYKE, kr/m>.

[encrtButensHoOe 3Ha4YeHne TensI0BOM MOLLHOCTY onpeaenseTcs no
dopmyne:

E, - Wo, (4.14)

roe Eoi — oencrButenbHoe 3HavyeHue TennoBOM MOLLHOCTWU B i-TOW MoO-
BEPOYHON TouKe, KBT ([kan/u).

OTHocuTEeNbHast MorpelHocTs TB npu uamepeHun komnuyectsa
TENNOBOW 3HEPrMmn paccunTbiBaeTcs no opmyne:

M-lOO%, (4.15)

8TBWi =
oi

roe Woi — AencTBuTenbHOE 3Ha4YeHWe TENNOBOW 3HEPrnKn B I-TOW noBe-
poyHon Touke, KBT-y (lkan);

W,i — cpegHee 3HA4YeHWE W3MEPEHHOro KONMyecTBa TEMnnoBOW
3HEepruu B i-TOM NOBEPOYHON TouYKe, KBT-Y ([kan);

dtBwWi — OTHOCUTENbHAA NOrpeLHoOCcTb TB npu namepeHnn Tennosomn
3HEepruu B i-TOM NOBEPOYHON TOYKE, %.

OTHocuTenbHble norpelHocTn TB npyu namepeHnn TennoBON MOLL-
HOCTM BO BCEX NOBEPOYHbIX TOYKAX pacCyYUTLIBAOTCA NO pOpMyrne:
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ﬁ-mO%, (4.16)

8TBEi =
oi

roe Eq — pencreButenbHoe 3HayeHue TEennoBOW MOLLHOCTU B i-TOW MO-
BEPOYHOM TouKe, KBT (['kan/v);

E.i — cpegHee 3HayeHMe U3MEPEHHON TEMNSTIOBOM MOLLHOCTU B i-TOWM
NnoBepoOYHOM Touke, KBT ([kan/v);

d1BEi — OTHOCUTENBLHAA norpewwHocTb TB npn nsmepeHun tennosoun
MOLLIHOCTW B i-TOM NOBEPOYHOM ToukKe, %.

Pe3yanaTb| NnoBepKN CHUTAKTCA NONOXUTESIbHbIMU, €CJIn OTHOCU-
TEllbHAA NOrpeLwHoCTb Npn N3aMepPEHNnN Konn4ectea TEnoBoun QHEpPrmm
N TensoBOM MOLLHOCTM BO BCEX NOBEpPO4YHbIX TOYKaX He MpeBblllaeT
+0,5%.

Mo pesynbTatam noBepku genaetcsa oTMeTka B npotokone ([pu-
noxexwe E).

NMPUMEYAHUA.

1. ,D,OI'IyCKaeTCﬂ onpegenAatb norpewHOCTb TOJIbKO Npn n3mMmepeHmmn KoJin-

2.

YyecTBa TENNOBOW 3HEPIUN.

Mpn npoBeaeHUN NOBEPKM B COOTBETCTBUWM C TpeboBaHusmn n.4.7.5
onpegeneHve norpewHoctTn TB npu nsmepeHun pacxoga n temneparty-
pbl JONyCcKaeTCs He BbINOJTHATD.
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4.8. OchopmneHue pe3yrnibTaToB NOBEPKMU

4.8.1.

4.8.2.

Mpn nonoxuTenbHbIX pesynbTatax nosepku B npotokone (MNpunoxe-
Hue E) penaetca oTMeTka O rogHOCTM K 3KcnnyaTtaumm, oopmMmriseTca
CBMOETENLCTBO O MOBEPKE UMK AenaeTcs OoTMeTka B nacnopte 1B,
YyOOCTOBEPEHHbIE MOBEPUTESIbHBIM KITEMMOM U NOAMMUCHLIO NOBEPUTENS,
TB ponyckaeTcst K NPUMEHEHNIO C HOPMUPOBAHHLIMW 3HAYEHUSIMU MO~
rPELUHOCTMW.

Mpwn oTpuuaTenbHbIX pesdynbTaTtax nosepku TB npoussoauTca norawle-
HMe MOBEPUTENLHOMO Krenma B cBUAeTenbcTBe uMnu nacnopte TB un
BblAAEeTCs U3BELLEHNE O HEMPUrOAHOCTU C yKa3aHMEM MNPUYnNH. B aToM
cnyyae TB nocne peMoHTa nogsepraeTcs NOBTOPHOM NOBEpPKE.
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NMPUNTOXEHUE A. KoHCTpyKUMA TennoBbIYUCIUTENA

- 190* >
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(BuA cHM3Y)

* - CNpaBOYHbIV pasmep

1 — Oucnnel uHOuKamopa; 2 — Krnasuamypa, 3 — padbem RS-232; 4 —
2epmoesod kabesns numaHus; 5 — 3aznywku membpaHHble;, 6 — KPOH-
wmelH 0ns KpernneHusi Ha DIN-peUky.

Puc. A.1. TennoBbiuncnuTtenb ucnonHeHnsa TCPB-034.
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nnama mennsioeblyucIumerns pasbem RS-232

—
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aQ — XP3 XP2 XP1
oo aKKymyrnsimop
aQ > s
[o]e] b SK1 >
XP21 "I—IaCC_" 4321
IIAKT n Qﬁﬁﬁ
+ [& — :
H [32] N — m
= o 2 0fo0lc0f% | N1
AR z>z52z5
NN oaoaoaa
ele|e| xp2o @SKZ ofe olofle|ofe]|e
\\
\ 1 XP14 XP8 XP7 XP6
1 1
0603HaqYeHus1 0603Ha4YeHus
CueHarios CueHaros
aeyXKOHmaKmHOZO MpPexKkoHmMakmHozo
pasbema pasbema
A2.XT1 A2.XT1

XP1-XP3 - pasbembi 0518 nodknoYeHus kabened cessu ¢ MNT1...11T3;
XP6-XP8 - pasbembi 0nisi noOKnYeHusi kabeneu cessu c P1...[P3;
XP14 - peseps;
XP20 - pasbem 05151 NOOKIYEHUS HanpsiXXeHus numaHus =24 B
0ns nooceemku XKKU;
XP21 - pa3bem nooKIYeHUs1 BCMPOEHHO20 aKKyMysmopa,
A2.XT1 - pasbem 05151 NOOKMHOYEHUS HarpsiXXeHUsi numaHus =24 B
meno8bI4uC/IuUmerns;
J1 - KoHmakmHas napa paspeweHuss docmyrna K Kanubpoeoy-
HbIM napamempam;
J2 - KOHmakmHas napa paspeuweHus docmyna K ghyHKYUO-
HarbHbIM rapamempam,
SK1/1 — SK1/3 - nepekntoyamernu pexumos pabomael UMIyIbCHbIX 8X0008;
SK1/4 - peseps (nepeknodamerb OO/MKeH Haxo0umbCs 8 osioxe-
HUU «AKM.»);
SK2 - KHorika nepe3sarycka ripubopa.

Puc.A.2. Bug c3agu ANIEKTPOHHOIro Mmoaynda TennoBblvyncnunTesid ¢ BHEWHUM
noakKn4vYeHnemMm akKymynsaTopa K nnare.
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nnama meraosbiyucIumensi pasvem RS-232
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XP3
[o]e] aKKymynsimop
o]e]
o B .8 5 [elel
o0 alaolaold Ji
3 =4 =4 =4
DN SK2 t2dazozr
ofe @ oo o|lofo|ofeo|e
XP20 XP14 XP8 XP7 XP6

XP1-XP3 - pasbembi 0515 nodknoveHus kabened cessu ¢ NT1...11T3;
XP6-XP8 - pasbembi 0515 nodknoyveHusi kabenel cessu c NP1...[TP3;
XP14 - peseps;
XP20 - pasbem 05151 NOOKIYEHUS HanpsiXXeHus numaHus =24 B
menogblqucumeris;
J1 - KoHmakmHas napa paspeweHusi docmyna K Kanubposouy-
HbIM napamempam;
J2 - KOHMmakmHas napa paspeuweHust docmyna K ¢hyHKUUO-
HarbHbIM rapamempam,
SK1/1 — SK1/3 - nepeknodamesiu pexxumos pabomal UMY 1bCHbIX 8X0008;
SK1/4 - pesepe (nepeknodyamersib 00MKeH Haxo0umbCs 8 MosioxXe-
HUU «AKmM.»);
SK2 - KHorika nepe3sarnycka rpubopa.

Puc.A.3. Bug c3agu ANEeKTPOHHOIro Moayna tTennoBblvyncnuTensa ¢ BHYTPEeH-
HUM NoAKIMK4YeHUeM akKymyndaTopa K nnare.
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NMPUNOXEHUE Bb. PaspsgHocTb nHaMKauuu napameTtpoB B TB

PaspsgHocTb
O6o3HayeHne
HanmeHoBaHune napameTpa, NMHONKaUnn
napamMeTpa anMe‘-IaHI/IFI
€0VHULIblI U3MepeHna uenasa /J,pO6Ha$|
npwu MHOMKaUMn
4acCTb 4acCTb
G1(2,3) Pacxog maccoBbi [T/4] 1-5 2
Q1 (2, 3) Pacxop 06beMHbIN [M°/4] 1-5 3
t1 (2, 3) u3m El;t(a:n]nnepaTypa n3mepeHHas 1-3 5
t1 (2, 3) npeo6 TelvlnepaoTypa npeobpaso- 1-3 5
BaHHas [°C]
Macca TennoHocutens
m1(2,3) HapacTalLwmm NTorom [T] 1-6 3 Mpym. 1
O6bem HapacTalLmnMm UTo-
V1 (2, 3) rom [M°] 1-6 3 Mpvm.2
Konn4yecTtBo TennoTbl Hapac-
W1(2,3,4,5,6) Tarowmnm ntorom [I'kan, MNOx] 1-6 3 Mpum.3
TennoBasa MoLWHOCTL [[kan/u,
E1l(2,3,4,5,6) ey 1-6 3
hxs, h1 (2, 3) |3uTanbnua [KOx/kr] 1-4 3
pxB, pl (2, 3) |MnoTHocTs [kr/m’] 1-4 3
nT1(2,3) R ConpoTuneHue [Om] 1-4 3
YacTota cnegoBaHus UM-
nP1(2,3)F nynbcos [Tu] 1-4 2
NMPUMEYAHNA.

1. MNepenonHeHne cyeTynka HacTynaeT, ecnu m > 999 999,999 T.

[Nocne nepenosiHEHUs cYEeTYMKA OTCYET HavYMHaEeTCcHa C HyJneBoro
3Ha4YeHun4.

2. MepenonHeHne cyeTumka HacTynaet, ecnv V > 999 999,999 m°.

lNocne nepenosyiHeHNA c4YeT4YnkKa OTCHET Ha4dMHaeTCA C HYyJeBOro
3Ha4YeHun4A.

3. MNepenonHeHne cyeTymKa HacTynaeT, ecnu:
W > 999 999,999 I'x nnu
W > 238 845,896 kan.

lNocne nepenosyiHeHNA c4YeT4YnKa OTCHET Ha4dMHaeTCdA C HYyJ1eBOro
3Ha4YeHun4A.
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NMPUINTOXEHUE B. Cxema BXxoAHOro Kackaga UMnysribCHbIX BXO-

AoB
"Akm."
100 kOm SK1
| I —_—
— "Macc.”
5,1 kOm
PULSE * || ||
—— 0,01 mk®
GND

BxogHon kackag moxeT paboTaTb B ABYX peXxumax, yCcTaHaBnvBa-
eMbIX npu nomoLun nepekntodarena SK1.:

- B aKTUBHOM peXnme BXOQHOW Kackag nutaeTcs oT BHYTPEHHEIO NCTOY-
HUKa Hanpa>XeHundA;

- B MacCMBHOM peXnme BXOOQHOW Kackad OTKIIHOYEH OT BHYTPEHHEIo nc-
TOYHMKa HarnpsaxeHn4.

B akTMBHOM pexnme Ha BXo4 MOryT NoAaBaTbCsA 3aMblKaHUSA AIEK-
TPOHHOIO UM MexaHu4eckoro krnwoda 6e3 noanutkn. ConpoTuBneHue
BHELLHEN LEenn Npyv 3aMKHYTOM COCTOSHUW KrtoYa HE AOJMDKHO MpeBbl-
watb 500 Om, a TOK B pa30MKHYTOM COCTOSIHUM HE O0SKEH npeBbiwaTh
5 MKA.

B naccmBHOM pexmme Ha BXOL AOSMKHbI NodaBaTbCA MMMYMbChI
HanpsbkeHust ¢ napameTpamn: normyecknin Honb — 0...0,5 B, nornyeckas
eanHunua — 3,0...5,0 B.

ﬂpM NOAKIMK4YeHNN K MMNYIrbCHbIM BXO4aM OOJDKHa cobniogartbes
NONAPHOCTb B COOTBETCTBUA C 0603Ha4YeHnemM curHarsnos.

B 3amkHyTOM cocTosiHumn nepekntovatens SK1 BbiTEKaOLWNIA TOK He
bonee 36 MKA.

BHUMAHUE! MakcumanbHO AonycTUMOEe HanpsiKeHue Ha UMm-
nyfnbCHbIX BXxogax coctasnsert 5,5 B!
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NMPUNTOXEHUE I'. OnpeaeneHne KOHCTaHTbl UMMYNbCHOIO BbIXO-

Aa noaKnww4vyaemMoro pacxogomepa

1. KoHcTaHTa MMMynbCHOro Bbixoda MOAKM0YaeMoro pacxodomMepa onpe-

AEnseTca u3 ycrioBMsi MakCMMaribHOW YacTOoTbl CrieA0BaHNSA UMMYIbCOB
fuakc Ha Bxoage B TB mcnonHenmna TCPB-034, wumetlowen 3HayeHne He
bonee:

100 Ny — NS NnaccmMBHOroO pexmnma paboTbl UMMYIbCHBIX BXOAOB TENO-
BbIMUCIINTENS;

10 My — oAns akKTUBHOrO pexunmMma nMMnyJibCHbIX BXOAOB TENJ10BblHUCITN-
Ten4.

. 3HayeHue KOHCTaHTbl Npeobpas3oBaHMs UMNyNbCHOro Bbixoda K, pac-

xogomepoB «B3JIET OP» ¢ y4eToM 3Ha4yeHUs fyae MOXET ObITb onpe-
[AENeHO B COOTBETCTBMM C HEPABEHCTBOM

< —3’6 L , mmn/n,

p =
QMaKC

rae Quake — MakcMmarnbHOe 3HayeHwe JKcnfyaTauuoHHOro pacxopja,
3
M/,

PekomeHayemble 3HauveHus K, AN pasnuyHbiX pexvMMoB paboThbl
UMNynbCHbIX BXogoB TB npuseneHsl B Tabn. .1, .2.

K

Ta6nuua IN.1. NaccuBHbLIN pexnm paboTbl UMMNYSIbCHbLIX BXOA4O0B TENNOBbI-

yncnutens (fyaxe = 100 IN'y)

Dy QHaMG Kp O!S'QHaVIG KP
MM My nlc umn/n My n/c umn/n
1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54,34 15,09 6,25 27,17 7,547 12,5
50 84,90 23,58 40 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 50
80 217,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 47,17 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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Tabnuua IN.2. AKTUBHbIN pPeXUM paboTbl MMNYJIbCHbLIX BXOAO0B TEMMOBbIYMUC-
nutens (fyake = 10 u)

Dy Quave Ko 0,5-Quaus Kp
MM MY nlc umn/n MY n/c umMn/n
1 2 3 4 5 6 7
10 3,40 0,944 10 1,700 0,472 20
15 7,641 2,123 40 3,821 1,061 8,0
20 13,58 3,772 2,5 6,790 1,886 50
25 21,23 5,896 1,6 10,61 2,948 3,2
32 34,78 9,661 1,0 17,39 4,831 2,0
40 54,34 15,09 0,625 27,17 7,547 1,25
50 84,90 23,58 0,4 42,45 11,79 0,8
65 143,5 39,86 0,25 71,75 19,93 0,5
80 217,3 60,36 0,16 108,7 30,18 0,32
100 339,6 94,33 0,1 169,8 47,17 0,2
150 764,1 212,3 0,04 382,1 106,1 0,08
200 1358 377,2 0,025 679,0 188.,6 0,05

B cTtonbue 4 npuBeneHo 3HaveHune K, ona pacxona, He npesblilla-

owero 3HavyeHus Quaus. B cTonbue 7 — 3HadeHune K, ana pacxopa, He
npesbiwatowiero 3Ha4eHns 0,5-Qyaus.

. 3HaveHne Beca umnynbca K, pacxogomepoB «B3JIET MP» ¢ yyeTom

3HayeHus fyae MOXET ObITb onpeperieHo B COOTBETCTBMN C HepaBEH-

CTBOM
K > Qe , M*/umn,

" 36-10°-f

Makc

rae Quake — MakcMmaribHOe 3HayeHwe JKcnfyaTauuoHHOro pacxopja,
3
M/,

Mpn HeobxooMMOCTH BBOAA B pacxogomMep ANUTENbHOCTU UMMYSb-
ca T, ero 3Ha4yeHme MoXeT BbITb paccymTaHo no opmyne

T :@,Mc.

n
Makc

Torpa Bec nMmnynbCa onpenendeTcd B COOTBETCTBUMN C HeEpaBEH-
CTBOM

T
K,= w MM,

18-10° ’
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NMPUNOXEHUE [. NMapameTpbl TMUNOBOU HACTPOMKU TensoOBbIYUC-
nutens

Ta6nuua [1.1. NapameTpbl TMUMOBOW HAaCTPOMKMU TeNNOBbIYUCNTENS

MapameTp Ne kanana MHankaums B MEHIO

KaHanbl n1amepeHus pacxoga

KoadhmumeHT npeobpasoBaHnsa nmMnynb- nP1(2,3) Kp umn/n
CHO-4acToTHoro Bxoga — 20 umn/n 1-3 20,0000

KaHanbl namepeHnsa TemnepaTypbl

HomMuHanbHoe 3Ha4eHne conpoTUBIEHNS NnT1(2,3) RHOM Om
npu 0°C Ry = 500 Om 500,000
HomuHarnbHoe 3Ha4yeHne OTHOLEHNS 1-3

Tun NT1(2,3)

conpoTusneHnn W,5,=1.3850 Pt W100 = 1.3850

(TemnepaTypHbIN KO3 PULINEHT
conpotuernenus o = 0,00385 °C 1)

Ans uMnynbCHbIX BXOAOB 1 1 2 3a4aeTcsl NacCUBHbINA pexum pabo-
Thl:

- B MeHo YCT / Pacxop yctaHasnmBaetcsa Bxop ot IMNP1(2) naccus-
HbIU,

- nepekntoyatenn SK1/1 n SK1/2 Ha nnate TB yctaHaBnuBaioTcsa B no-
noxexwue flMacc.

lMocne HacTporikn kaHanbl Ne3 namepeHus pacxoga u Temneparty-
pbl NPOrpaMMHO OTKIHOYATCS:

- BkntoueH NP3 Hem;
- Onsa t3 npeo6: t3 goros..

Mepekntovatenn SK1/3 n SK1/4 Ha nnate TB yctaHaBnusatoTcsa B
nonoxeHne Akm.
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NMPUNOXEHMUE E. NMpunoxeHnsa K MeToauke NoBepKu

Cxema nogKn4vyeHUs TensnoBbIYNCINTENA npu noBepke

(o6s3aTenbHasn)
TEMNOBbLIMUCIIUTENb
nT1...MNTn MP1 ... MNPn RS-232
A A 4 A A
» MK
R
r » CuM
R - Mae2a3uH cornpomueneHuu;
I'M - 2eHepamop UMIyribCcos;
[1P1...I1Pn - 8x00kI Orisi N0OKo4HeHUs npeobpasosamerieli pacxooa;
[1T1...INTh - 8x00kI 05151 NOOKIIOHYEHUS npeobpa3zosameriell memrnepamypbl;
1K - NIepCoHarslbHbIU KOMIbomep;
Cun - cYemMYuK UMIyribCcoa.

Puc. E.1. Cxema nogkntoyeHns TB npu noBepke.
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MpoTtokon noBepku TennoBbluncnutensa «B3JIET TCPB»

(pekomeHayemasn copma)

3aBopckon Homep WcnonHeHune
"oa BbInNycka
Bug nosepku
MyHKT
HanmeHoBaHue onepaumn OOKyMeHTa Ormetka o MpumeydaHue
Mo nosepke COOTBEeTCTBUA
BHewwHMn ocmMoTp 4.7.1
OnpoboBaHue 4.7.2
OnpepeneHune NorpeLLHocT Npu name-
peHun obbema (Macchbl) U CpegHero
obbeMHoro (MaccoBoro) pacxoga 4.7.3
OnpegeneHve NorpeLHoOCTN Npu name-
peHun TemnepaTypbl 4.7.4
OnpegeneHve NorpeLHoOCTN Npu name-
peHUn KonuyecTea TEMOBOM 3HEPTNN K
TENI0OBOW MOLLHOCTU 4.7.5

TennoBbluncnuTenb K aKkcnnyataumm
(rogeH, He rogeH)

Data nosepkn " " 20 r.

MoBeputenb /

(noanwuce)

(®.1.0)

rel tsrv.034 doc2.12
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