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Hacrosmiee pykoBOACTBO IO aKcruryatanuy (manee-PJ) mpemHasHayeHO
I M3Y4YeHUA NPUHLINAIIA JeiiCTBYUA YU IIPaBI SKCIUTyaTaluy TeIJIoCYeTYNKA
MHOrokaHanbHoro  TM-39 (mamee - TemIocYeTyMKa) IBYXKOHTYPHOTO
BapMaHTa VICTIO/THEHNA.

B PO npuHATHI criefylolye COKpalieHs 1 YCIOBHbIe 0003HaYeHNA:

OV — maTumky n30bITOYHOIO IaB/IEHNS;

TCII - Tepmonpeo6pasoBaTenyt COMPOTUBIEHNS;

[IK - IBM coBMecTUMBbIiI IEPCOHATbHBIN KOMITBIOTED;

I1Y3D - mpaBua ycTpoiicTBa 3/1€KTPOYCTaHOBOK;

I'BC - ropsidee BogocHabXeHue;

XBC - xormogHoe BOTOCHAOXKEeHE;

9[I- skcITyaTallioOHHas JOKYMEHTAIVA.

VsroToButenp oOcTaBaAeT 3a co00il IPaBO BHOCUTb B KOHCTPYKIIVIO
TEMI0CYeTIYNKOB M3MEHEHsI HEIPUHI[UITUATBHOTO XapakTepa 6e3 OTpaskeHIs
B PO.

BHVIMAHMUE!

ITeper MOHT@XOM M IIyCKOM TEIUIOCYETYMKA HEOOXOAVMO BHVMATEIbHO
O03HAKOMUTBLCSA C HACTOAMM PO M SKCITyaTalMOHHOM [IOKyMeHTaLuen
(mamee-3]1) Ha ero cocTaBHbIE 37IEMEHTHI.

V3rotoBuTenb HeceT TapaHTUITHBIE 0053aTENbCTBA B IOTHOM 00'beMe TOTbKO
B TOM CJIy4ae, eC/IM 3aBOJICKVe IJIOMOBI Ha TEIIOCYETYMKe VM ero COCTAaBHBIX
9/IeMEeHTaX He HapylleHbl, a VCIOBUMA SKCIUIyaTallMyl COOTBETCTBYIOT
MpenbABIsIEMbIM TPeOOBAHIAM.

ITpn ycTaHOBKe TeIIOCYeTYMKAa Ha OOBeKTe IKCIUTyaTalluu B 00sA3aTeTbHOM
HOPSIZIKe TO/DKHBI OBITH BBIIIO/THEHBI CTIeAyIONIVe TPeOOBaHNMA:

MoHTaX 97IeKTPUYECKUX I[eTei

MOHTa)X 9/MeKTPUYECKUX Iiereil [O/DKeH ObITh BBIIOTHEH B CTPOrOM
COOTBETCTBMM CO CXEMaMI 3MEKTPUYECKNX TOAKITIOYeHNII, TPUBEIEeHHbIMA B
P39 Ha remmocueTunk n J]I Ha ero coCcTaBHbIE 3/IEMEHTHI.

CunoBble U U3MepUTeNbHBIE KaOenn ODKHBI OBITh MPOTIOXKEHBI B OTHEMbHBIX
MeTa/UINYeCcKNX TPyDOaX, MeTa/UIOPyKaBaX, IVTACTUKOBBIX U IO(PUPOBAHHBIX
[1BX Tpyb6ax.

Bce amexTpuueckye coeqHeHUsI TO/DKHBI OBITh BBITOTHEHDI C IPUMeHEHEM
Kabestelt, XapaKTepPUCTHUKM KOTOPBIX COOTBETCTBYIOT IPUBEAEHHBIM B PO.
3ampemjaeTcss UCMONMb30BaHME COCTABHBIX YACTell TeIocyeTynka 6Oe3
repMeTUYHbIX Kabe/bHbIX BBOAOB. IIpy aTOM He [jolryckaeTcs M3B/IEKaTh U3
repMEeTUYHBIX KaOeTbHBIX BBOJJOB Pe3VHOBbIE YIVIOTHEHNS.
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1. OIIMCAHME 1 PABOTA

1.1 Onucanue u paboTa TEMIOCIYETINKA
1.1.1 Hasnayenwme
TermocueTynky NpefHa3HauYeHbI [/ M3MEPEeHMI U perUCTpaLy epefaHHOTro

VICTOYHVKOM VIV IIOJly4€HHOTO IIOTpeOuTeneM KOMMYecTBa TEIUIOThl I
TeIIOHOCUTeIA, @ TAKXKe JPYTUX [TapaMeTPOB 3aKPBITHIX ¥ OTKPBITHIX BOASHBIX
CHCTEM TEIIOCHAOKEHVISI IIPY Y4 THO-PACYETHBIX OIlePaLVsIX.
O6nacTp NpUMeHeHNs: TPEeAIpUATUS TEIUIOBBIX CeTell, TEeIIOBble ITYHKTBI,
TEIIOBBIE CeTV 0OBEKTOB IPOMBIIIEHHOTO U OBITOBOTO Ha3HAYEHU.
TennmocuéTunky cooTBeTCTBYIOT IIpaBuiaM KOMMepYecKOro yueTa TeIljIoBoOil
3HEpTUN, TeIUIOHOCUTeNA, YTBepKAEHHbIM [locTaHoBnenneM IlpaBuTennpcTBa
P® ot 18.11.2013 Ne1034 (manee ITIT PO Ne1034).
Tumnosble cXeMbl yCTAaHOBKM TEIJIOCYETUNKOB 1 aHAJIMTUYECKNE BbIPAXKEHNS,
10 KOTOPBIM IIPOBOJUTCS pacyeT IMOTPe6/IeHHOro (OTIYIEHHOT0) KOIMYeCcTBa
TEIIOTHI (TEIIOBOI S9HEPIMM), IPUBELEHBI B IPUTOKEHUN A.

1.1.2 CocTaB TemnocyeTYNKa
TermocueTYNK ABNIAETCA COCTAaBHBIM M3JIeIEM. B ero cocTaB BXOJAT:
-TeII/IOBBIYVICTINTEIb;
-pacxofoMepbl NN BOZOCYETUVKY C MMITYTbCHBIM BBIXOZIOM (IO 4 1mIT.);
-TCII (go 5 mit.);
I (mo 4 mr.).
IIpumevanne:
BHe 3aBMCMMOCTM OT COCTaBa TEIIOCYETYNKA TeIIOBBIYNCIINTENDb IMeeT TP
He3aBUCHMMBbIX KOHTYypa, LIeCTb M3MEPUTENbHbIX KaHAJIOB pacxofia, BOCeMb
KaHaJIOB TeMIlepaTyphl 1 LIeCTb KAHA/IOB JaB/IeHM:L.
Pacxop (o6bem) TETIOHOCUTEIS u3MepseTcs pacxogoMepamu
(BomocYeTYMKaMM) C YaCTOTHBIM (YMCTOMMITY/IbCHBIM) BBIXOZIOM, M30BITOUHOE
IaB/IeHMe TeIUIOHOCUTensd B Tpybomposomax— V]I ¢ yHuduimpoBaHHBIM
aHAJIOTOBLIM BBIXOHBIM curHaioM 4-20 MA, temmeparypa - TCII ¢
HOMMHA/IbHBIMU CTaTM4YecKMMM XapakTepuctukamu 10011 mau Pt100.
BmecTe ¢ TenmocueTYMKOM TOTPEOUTETIO MOXKET TIOCTABIATHCS afIATITEP CheMa
n nepeHoca jaHHbIX ACII/I-01, mpefgHasHauYeHHBII /I CheMa CTaTUCTIYeCKOM
unbopmaiun 06 u3MepseMbIX IapaMeTpax CHUCTEMBbI TEIIOCHAOKEHUs ¢
LIeTIbI0 ee MOC/IeAYIOIIero epeHoca Ha TepCOHAIbHBIN KOMIIbIOTep (IIpUHTEDP),
yOa/IeHHbIN OT TeITIOCYeTYMKA.
Tumel pacxomoMepoB U BOROCYETYMKOB, KOTOpble MOTYT INPUMEHATHCA B
COCTaBe TeIIOCUETYNKOB, IIPMBeeHbI B Tabume 1.

Tumnsl npeo6paso- Juamason Pabouee
Barerneit pacxoma | Iy, MM flitanason TeMIIepaTyp, | maBIeHUe e
> 3 > >
(06béma) pacxopoB, M*/4 oC MIIa Tocpeectpa
Pacxopmomep-
CHETHIISMERTPO™ 1 45 300 | 0,016...2540 0...150 1,6 46907-11
MAarHUTHBII
9CKO-P
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Tunsl npeo6paso-
Barerneli pacxona
(06péma)

Iy, Mmm

HNuana3zon
pacxonos,
M/

Nuana3zon
TeMIIeparTyp,
°C

Pa6ouee
JaBIeHME,
MIla

Ne
Tocpeectpa

Pacxopomep-
CYETUMK
3/IEKTPOMAaTHUTHBIN
9CKO-PB.08

6...300

0,002...2540

0...150

1,6

28868-10

Pacxopomep-
CUETUYMK
9/1eKTPOMArHUTHBIN
9PCB "Bsnér OP"

10...300

0,023...3000

0...150

2,5

20293-10

CuéTanku
XOJIOIHON U
ropsidei BOfibl
KpblIbYaTbhle MHOTO-
crpyiable GMDX-R

25...50

0,07...30

1o 50
1o 90

1,6

27051-04

ITpeobpasoBarenmn
pacxopa
97IeKTPOMArHITHbIE
Macrep®noy

10...200

0,006...1100

2...150

1,6

31001-08

CuéTymk ropayden
Bozbl BCT

15...250

0,012...1200

5...95
5...150

1,6

23648-07

CuéTunky ropsdein
ol BCT

15...250

0,012...1200

5...150

1,6

23647-07

Cuérunku
KUIKOCTH
axycruyeckne AC-
001

15...80

0,025...100

5...150

1,6

22354-08

Pacxopgomepni-
CYETYMKHU Y/IBTPA-
3ByKoBble YPCB-
“Banér MP”

10...300

0,08...3000

1...160

2,5

28363-04

CuéTunKm BOJIbI
YIbTPa3ByKOBBIE
VPBVIKOH CB-200

20...200

0,063...1000

1,6

23451-07

Pacxopgomepsl >xup-

KOCTHU Y/IbTPa3BYKO-

Bble IByXKaHa/IbHbIe
YPXX2KM

15...200

0,03...1200

1...150

1,6

23363-07

CuéTtunk Bogbl VA
2305M

10...100

0,6...160

1,6

20263-08
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Tumer kommnextos TCII, mpuMeHAeMBIX B TEIIOCUETINKAX, TPUBELEHBI B
Tabmuue 2.

Ta6mua 2
Tun repmonpeo6paso- Howmep B Iocpe- Tun Howmep B Iocpe-
puonpeodp P P TepMonpeoGpasoBare- P P
BaTens ecTpe ecTpe
s

KTCITP-001 41892-09 KTCIIT-01 17403-07

KTIITP-04,05, 05/1 39145-08 KTHTP_O&ém’ 06,07, 46156-10

KTC-b 43096-09 TC-b-P 43287-09

TIIT-1,17, 19, 21, 25P 46155-10 TIIT-20, 26, 30, 31 39838-08

TIIT-7,8,11, 12,13, 14, 15 39144-08

Tumsr IVI]1, mpyMeHsAeMBIX B TEIIOCUETYNKAX, IPUBELEHBI B Tab/mIe 3.
Tab6numa 3

Tun Tun
npeo6pasoBarens | Homep B Iocpeectpe | mpeo6pasoBarens | Homep B Tocpeectpe
IaBIIECHIA TIaBIIECHI
MBS 1700, MBS 1750 45082-10 Cl-B 28313-09
IJI-11-1,00-01M,
04M, 05, 06, 07, 08 19935-11 iyl 46540-11

[Tpumep crienuduxanmy 3akasa TeIIOCYeTYNKA IPUBEeH B IPWIOKeHNN b.

1.1.3 XapakTepucTuku

1.1.3.1 TemmocyeTynk B 3aBUCUMOCTM OT CXeMbl YCTaHOBKM
OCYIIeCTBSIET [yl KaXIAOTO M3 [BYX HE3aBUCUMBIX KOHTYPOB CHUCTEM
TeIIOCHAOKEeH A
VI3amepeHie n MHAMKALINIO:
- 00'beMHBIX PACXOJ[OB TEIIOHOCUTEJISI B IIPSIMOM U 0OpaTHOM TPyOOIpoBoOAax
CUCTeMBI TeTIOCHAOKeH s K Topstyero BomocHabkeHus (mamee — I'BC);
- TeMITepaTypbl TEIVIOHOCKUTENS B IPSIMOM U 0O6paTHOM TPyOOIIPOBOAX;
- TEeMITepaTypsl XONOAHOI BOfbl B TpybompoBome XBC (obuieit mmst Tpex
CUCTEM);
- TeMIIepaTypbl HAPY>KHOTO BO3Ayxa (MHGOPMATUBHBIN apaMeTp);
- JaBJIeHMsI TEIUVIOHOCUTEIIS B IIPSIMOM ¥ OOPAaTHOM TPYOOIIPOBOAX;
- TEKYIL|ero BpeMeHM (C yKa3aHueM 4acoB, MMHYT) M JJaThl (C yKa3aHMeM YNCia,
Mecs1ja, Tofa);
- BpeMeHM paboThI IpUOOPOB y3/1a yUeTa B INTATHOM M HEIITATHOM PeXVMaXx.
Boruncienne 1 MHIMKALIO:
- MAaCCOBBIX PaCcXOJJOB TEIVIOHOCUTEIA B IIPSIMOM ¥ 0OpaTHOM TPyOOIIpOBOAax;
- pa3HOCTelI TeMIlepaTyp TeIUIOHOCUTeJII B TPyOOIPOBOJAX CHUCTEMBI
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TeII0CHA0KEeHIS;

Haxontenne, XxpaHeHue ¥ MHVKAIIVIO:

-CyMMapHBIX C HapacTAOIVM UTOTOM 00BEMOB M MacC TEIIOHOCUTENI,
IPOTEKIINX 10 TPyOOIIPOBOAaM, Ha KOTOPBIX YCTAHOBJIEHBI COOTBETCTBYIOILYIE
pacxomoMepsl (BOZOCYETUNKIN);

- CyMMapHOTO C HapacTaloIMM MTOTOM NOTpPe6IeHHOro (OTIYIIEeHHOTO)
KOJIIYeCTBA TEIIOTHI;

- BpeMeHM) HapabOoTKM NpY MOAAHHOM HAIPsDKEHUM IIATaHNS;

- BpeMeHI paboThbl IPY BOSHNKHOBEHUY HEIITATHON CUTYAIUIL.

K HemtaTHBIM CUTYyaAM OTHOCUTCA:
a) paboTa TerIocyeTYMKa IIPU PACXOfjaX TEIIOHOCUTEI HUDKe MIHIMAJIBHOTO TIpeJieNia pacXofioMepa;
6) paboTa TerIocyeTYNKa [IPY PACXOAAX TEIIOHOCUTE/IS BbIIe MAKCUMA/IbHOTO IIPefie/ia PACXOAoMepa;
B) paboTa TEIIOCYETYMKA IPY PA3HOCTY TEMIIEPATYD TEIVIOHOCUTE/LS HIDKE MIHMMA/IBHOTO 3HAYEHIIS;
T) TeXHIYeCKas HeMCIPABHOCTD TEIIOCYETYMKA;
1) OTCYTCTBME IUTAHMSA TEI/IOCUETUNKA;
€) OTCYTCTBUE TEI/IOHOCUTEJIA.

Amnanoro-1ugpoBoe npeobpasopanme:

- CUTHAJIOB IIOCTOSIHHOTO TokKa oT [IVI]l, ycTaHOB/IEHHBIX Ha TPyOOIpOBOAAX
CUCTEMBI TeITIOCHAOXKEH S,

3HaueHN: CIefyONX TapaMeTPOB MOTYT 3alaBaThCs IPOTPaMMHO:

- TeMIlepaTypa XOJIOFHOM BOABI i7i1 BCEX M3MEPUTETbHBIX KOHTYPOB;

- M30BITOYHOE [IaBNieHMe TEIIOHOCUTENSI B MPSIMOM U OOpaTHOM
TpyOOIIPOBOJAX  CUCTEMBl TEIIOCHAO)KEHNS ISl KaXOOro U3 Tpex
M3MEPUTE/IbHBIX KOHTYPOB.

Tennocuerank MMeeT BO3MOXXHOCTb BBeeHMS B IIaMATb OCHOBHBIX
TEXHUYECKIX XapaKTePUCTYUK U HACTPOEYHBIX ITaPaMeTPOB Ipubopa.
TemmocueTunk OCyIeCTB/AET BBIYNCIEHYE Y XpaHEeHVe B 9HEPTOHE3aBUCUMOI]
HaMATY CPeHEYACOBOI M CPeHECYTOYHON CTaTUCTIYeCKOl MHpopManym 06
U3MepseMbIX IIapaMeTpax TpeX KOHTYPOB CHUCTeM TeIUIOCHAOKeHMA ¢
perucrpanmert KoOmoB OIIMOOK (fuarHocTmdeckoil mHbopmanmum) B CBOEI
paboTe 1 paboTe CUCTEM TeIJIOCHAOKEHNSL.

TennocyeTunmk  OCyIIeCTBIAsA€T  apXMBUPOBAaHME  CTAaTUCTUYECKON MU
[AMATHOCTMYeCKOoit uHbopManuym 00 U3MepsieMbIX IapaMeTpax CUCTeM
TEIUIOCHA0)KEeHNS B KOJIbLIEBOM HAKOIIUTeIe CTATUCTIYECKUX ITapaMeTPOB.
EMKOCTb cTaTMCTUYeCKUX apXMBOB COCTABIIAET:

1) moyacoBoro- He MeHee 1504 3amuceii, T.e. He MeHee 62 CYTOK;

2) IIOCYTOYHOTO- He MeHee 512 3amucell, T.e. He MeHee 512 CyToK;

3) o MecsAaM- He MeHee 36 3aIucell, T.e. He MeHee 36 MecsAIeB.
TermocyeTYMK MeeT CTaHAAPTHBIE OC/IeOBaTe/IbHbIe MHTepdeiichl RS-232C
u RS-485, depe3 KOTOpbIE C MOMOIIBIO BHELTHNUX YCTPOVICTB (IIepCOHANTbHBIX
KOMIIBIOTEPOB, a/JalITepPOB IIePeHOCa JAHHBIX, Te/le(OHHBIX MOJEMOB) MOXXHO
CUMTBHIBATD KaK TeKYIIINe, TaK M CTATUCTUYEeCKIIe apX/BHbIe JaHHbIE ITApaMEeTPOB
CHUCTEM TeIUIOCHAOKeHVs, a TakkKe NPOBOAUTH O0OMeH MHpopMauueinr mpu
CO3TaHUM CUCTEM ABTOMATM3UMPOBAHHOTO  JUCHETYEPCKOTO  KOHTPOJIA
Pas/INYHOI CTIO)KHOCTY ¥ KOHPUTYpaIVIML.
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IPsIMOM, TaK U 0OpaTHOM (peBepCUBHOM) HaIlpaB/IeHNAX MOTOKA (CMOTPM ILIL
1.3, 1.4 u mpunoxeHue A), B COOTBETCTBUY C BBIOPAHHBIM PEXXMMOM PaOOTBL

1.1.3.2 JaBneHue paboueit cpefibl B3aBUCUMOCTY OT THIIA IPYMEHAEMBbIX
pacxopoMepoB 1 BogocdeTunkos ot 0,1 1o 1,6 MIla wmn ot 0,1 go 2,5 MITa.

1.1.3.3 3HaueHrsa MHPOPMALMOHHBIX ¥ U3MEPEHHBIX IIAPAMETPOB
VHAMLMPYIOTCS Ha ABYXCTPOYHOM I POOYKBEHHOM XXUAKOKPUCTA/INIECKOM
nHpuKarope (B panpHeimeM—)KKM), ycTaHOBIeHHOM Ha IiepefHeNl ITaHen
TEIUIOBBIYMCIINTEN. BBIOOp MHAMIVPYEMBIX IAapaMeTpPOB BBINOTHACTCS
Ha)kaTVeM KHOIIOK, HaXOJAIIMXCA Ha IIepeIHeN TTaHeN.

1.1.3.41InTanne TenI0CYE TYMKA OCYIECTB/IAETCS OT CETH IIEPEMEHHOTO
TOKa C HOMUHa/Ib-HbIM HanpsokeHneM 230 B u wactoroii 50 Itr.

1.1.3.5 TenmocyeTdmk  yCTOMYMB K M3MEHEHUIO HANPSKEHUA
nuTaHuA oT Iwioc 10 ;o MuHyc 15 % OT HOMMHAJIBHOTO 3HAYEHUA IS CETU C
HOMMHAaJ/IbHBIM HanpspKkeHneM 230 B.

1.1.3.6 TenmnmocyeTunK yCTONYIMB K MU3MEHEHMIO YACTOTHI HANIPSKEHMA
NUTaHMA OT MUHYC 1 1o mroc 1 [ 0T HOMMHAIPHOTO 3HAYEHMA.

1.1.3.7 TIlorpebnsiemMass MOLIHOCTb IpM HUTAHUKM OT CeTH
IepeMeHHOro Toka He 6ormee 50 BA (c ydyeToM MOIJHOCTH, HOTpebIAEMOI
397IEKTPOMArHUTHBIMY PACcXOJ0OMepaMIi B MaKCHMa/IbHOM KOHPUIypanun).
IIpumeyanne:
ITo 3aKa3y MOTYT IOCTAB/IATHCS TEIVIOCUETYMKI C IUTAHNEM OT HeCTaOUIn3n-
POBAHHOTO MCTOYHMKA IOCTOSHHOIO TOKA C BHIXOAHBIM HampsykeHueMm oT 10
1o 36 B. [TapamMeTpbl 3/1eKTpONMTaHMA COCTAaBHBIX 9/IEMEHTOB (PacXoZoMepoB,
OV IT) npusenens! B ux ]I,

1.1.3.8 Bomoc4yeTunku M pacxofoMepbl, IepednucIeHHble B Tabmuile
1, DO/KHBI 0becreYnBaTh JUHAMUYECKIIT IMANAa30H M3MEpPEeHMIT pacxofia He
MeHee 1:25 Ipy OTHOCUTENIBHOII IIOTPeLTHOCTY U3MepeHuit He 6oree 2 %.

1.1.3.9 ITpn M3MEPEHMAX pacxonoB TEITOHOCUTETLA
9/IEKTPOMArHUTHBIMM PACXOLOMEPAMH TEIIOCYETYMK YCTONYMB K U3MEHEHUIO
YHe/IbHON 3TeKTPIYeCcKOil IPOBOAVMOCTY TeIVIOHOCUTeNIA B Ipefieniax ot 107
1o 10 Cm/m.

1.1.3.10 Hanmps>keHrue WMHAYCTpUa/JbHBIX PafMONOMEX Ha 3aKMMax
IS TIOIK/IIOUEHMA K CeTU ONEeKTPONUTAHMA ¥ HAIPsOKEHHOCTb IIONA
VHJYCTPUA/IBHBIX  pajyOIOMeX,  CO3[laBaeMble  TEIJIOCYETUYMKOM,  He
IPEeBbIIIAIOT 3HAUeHM, ycraHoBIeHHbIX B TOCT P 51318.22.

1.1.3.11 YcTOmumBOCTD TeIIOCUETYMKA K JMHAMIYECKIM U3MEeHEeHI M
HAIIpsDKEHUS  CeTM  9NIEKTPOIMUTAHM ~ COOTBETCTBYeT — TpeOOBaHUAM,
ycranosnenHpiM B TOCT P 51649.

1.1.3.12  YcTOMYMBOCTH ~ TEIJIOCYETYMKA K  HAHOCEKYHHBIM
VMITY/IbCHBIM ITIOM€XaM COOTBETCTBYeT TpeOOBaHNAM, YCTAHOBIEHHBIM B
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T'OCT P 51649.

1.1.3.13  YCTOMYMBOCTb  TEIIOCYETUMKA K  MMKPOCEKYHIHBIM
VIMITYJIbCHBIM IIOMeXaM OOJIbILION 3HEPIMM COOTBETCTBYET TPeOOBAHMAM,
yctanosneHHbIM B TOCT P 51649.

1.1.3.14  YcTOMYMBOCTD  TeIUIOCUETYMKAa K  pafuo4acTOTHOMY
97IEKTPOMArHUTHOMY IIOTI0 COOTBETCTBYeT TPeOOBaHNAM, YCTAaHOB/IEHHBIM B
T'OCT P 51649.

1.1.3.15 VYcTOMYMBOCTD TEI/IOCYETYMKA K 3JEKTPOCTATUIECKUM
paspsAgaM COOTBETCTBYeT TpeboBaHMAM, ycTaHoBIeHHBIM B TOCT P 51649.

1.1.3.16 TenmocyeTyMmk  YCTOWYMB K BO3JENCTBMIO BHEIIHETO
MarHMTHOTO IO/ C HANPsDKEHHOCTBIO 1o 40 A/M.

1.1.3.17 Tennoc4eTynK yCTOMYMB K BO3ZEICTBMIO CHHYCOMJAIbHBIX
Bubpanuit yacrtoroit 5 — 25 Iij M aMIUIMTYAO CMeljeHMs HMDKe YacTOTBI
nepexona 0.1 mm (rpynma L3 mo TOCT P 52931).

1.1.3.18 IInTaHme MMKpOCXeMbl 4YacoB peanbHOr0o BpeMmeHM BB
OCYIIeCTBJISIETCS OT BCTPOEHHON IMTHUEBOI OaTapen HalpsDKeHueM oT 2,4 1o
3,3B.

1.1.3.19 Tenyrocye T4MK cOXpaHse T MHPOPMAIVIO B SHEPTOHE3aBUCUMOI
NaMATM IOpY OTKIIOYEHUM INUTaHUA He MeHee 12 jieT Ipu XpaHEHUM B
TPAHCIIOPTHON Tape B YCIOBUAX, COOTBeTCTBYIOIMX Tpeboanmsam ['OCT
15150.

1.1.3.20 YcnoBusA sKcIyaTanum:
- TeMIIepaTypa OKpPYy>KaIollero Bo3fyxa oT Ivttoc 5 go mmroc 50 *C;
- OTHOCUTEJIbHAA BIAXKHOCTDb BO3fyXa 10 95 % npu temneparype no maoc 30
*C;
- atMmocdepHoe maBnenne ot 84 o 106,7 kI1a.

1.1.3.21 CocTaBHbIe YaCTH TEIJIOCYETUMKA 3aIUIIEHBI OT IIbIIN, BOJBI
u nMmetot cornacHo OCT 14254 ucnionHeHne:
- TernocuéTyuk - IP 65;
- COCTaBHBIE YaCTY, NpUBeAeHHbIe B TabmuIax 1-3, UMEIOT CTEIeHb 3alVThI,
onpepensgeMyto ux 1.

1.1.3.22 Tennoc4€TuMK B TPAHCIOPTHON Tape BBIAEPKUBACT IIPU
TPAHCIIOPTUPOBAHNM B 3aKPBITOM TPaHCIOPTe (>Ke/e3HOOPOXKHBIE BaroHHI,
3aKpBIThIe aBTOMAIIVHBI, TPIOMBI CYIOB):
-BO3JIENICTBIE TeMIIepaTypsl 0T MUHYC 25 1o mwoc 50 °C;
-BO3JIeVICTBYIE OTHOCUTEIBHOI BIaXHOCTH (95 + 3) % mpu Temneparype mo 40
OC;
-pubparnuio o rpynme N1 TOCT P 52931;
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-yHapbl CO 3HaYEHVEM YAAPHOTO YCKOpeHN:A (MMKOBOro) 98 M/c2 1 TN TeNTbHOCTD
YOApHOTO MMITy/bca 16 Mc;
-4nco ygapos 1000 + 10 14 Ka>K/10ro HarpaBIeHuA.

1.1.3.23 HoMmuHanbHas cTaTM4YecKas XapaKTepUCTMKA IPUMEHIeMbIX
TCII: Pt100 nu 10011.

1.1.3.24 Cxema mopgxmodeHusa TCII k  rTemmocyéTumky -
YeTBIPEXIIPOBOJHAS.

1.1.3.25 MakcumanbHas [IMHA YeTBIPEXIPOBOJHON JIMHUM CBS3U
Mexay TCII 1 TertocyéT-41KoM, BBIIIOTHEHHOM 3 BUTBIX ITap M30/IMPOBAaHHBIX
MeTHBIX IIPOBOIOB C TUIOLIA/IbI0 ceueHns He MeHee 0,35 Mm%, He Meree 100 M.

1.1.3.26 MaxkcumanbHas AJMHA ABYXIPOBOAHOM JMHMUM CBA3M OT
pacxooMepa UM BOJOCYETYMKA K TEIJIOCYETUMKY, BBIIIOTHEHHON U3 BUTOM
Iaphl M30/IMPOBAHHBIX MEHBIX IIPOBOJOB C I/IOLIAIbI0 cedeHus He MeHee 0,35
MM?, He MeHee 100 M.

1.1.3.27 MakcuManbHas [JMHA JUHUM CBA3U 0e3 peTpaHCIATOpa
MeX/y TeIUIOCYETUMKOM VM BHEIIHMMIY YCTPOIICTBaMu 1o nHTepdeiicy RS-485,
OpM MCIONb30BAHNMN B KadeCTBe Cpefibl OOMeHa HEeSKPaHMPOBAHHON BUTOI
nappl Ha ocHoBe mposopa MI'TIB 0,35, He meree 1200 M.

1.1.3.28 MakcuManbHas [JIMHA JUHUYM CBA3U 0e3 peTpaHCIATOpa
MeXly TeIUIOCYETYMKOM U BHELIHVMMU YCTPOJICTBaMu Io mHTepdeiicy RS-
232C He MeHee 15 M.

1.1.3.29 Pe>xum paboThbI — HEIIPEPHIBHBII.

1.1.3.30 CpepHuas HapabOTKa Ha OTKa3 MpM MaKCHMaTbHOM
KO/IM4YECTBE COCTaBHBIX YacTeil He MeHee 60 000 9acoB ¢ y4eTOM TEXHUYECKOTO
00CTy>KVBaHUA.

1.1.3.31 Cpemnnit CpoK C/Iy>KOBI 1O CIIMCAHNUA TEIIOCYETYMKA VTN €T0
COCTaBHBIX YacTell He MeHee 12 feT.

1.1.3.32 Macca TelIoc4éTunKa JOo/DKHA ObITh He 6ojtee 3 KI.

1.1.3.33 TabapuTHble ¥ YCTAaHOBOYHBIE pa3Mepbl TEIUIOCUYETYMKA
IIpUBeJieHbl B IPUIOXKeHUN B.

1.1.3.34 TabapuTHbIe pa3Mepsl 1 Macca PaCXOIOMEPOB U BOTOCUYETUNKOB
He 60J1ee 3HAYEHMIT, yKa3aHHBIX B nx O],

1.1.4 MeTponormyeckme XapaKTepUCTUKNA
1.1.4.1ITpenenpl fOIIycKaeMOil 0CHOBHOJ OTHOCUTE/IbHON IOTPEeLIHOCTHU
TEIUIOCYETYVKOB IIPM M3MepeHMsAX oObeMa (Maccel) M 0OBEMHOTO pacxofa
TEIVIOHOCUTENA  ONPEeNeNATCA  METPONOTMYECKMMM  XapaKTepUCTUKaMU
IpYMeHAEMbIX PACXOIOMEPOB U BOJOCYETUMKOB.
1.1.42 Ilpepmenbl pOIycKaeMoOil OTHOCUTEIbHON IOTPEUIHOCTHU
TeIIOCYETYNKA IIPY U3MePEeHNAX YUCTOMMITY/IbCHBIX 3/IEKTPUYECKIX CUTHAIOB
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OT pacXoJjOMepOB-CYeTYNKOB He H6oree: +£0,05%.

1.1.4.3 TemmocyeT4nmk COOTBETCTBYeT Kimaccy mpmbopa A, B, C mo
T'OCT P 51649.

IIpenenpl momyckaeMoil OTHOCUTEIbHOI MOTPEMIHOCTY U3MEPEHUIT TeNI0BOIi
sHepryy (KO/IM4eCcTBa TEIVIOTH) B pabouNX YC/IOBUAX He TPEBbIIIAI0T 3HAYSHNU],
OIIpefie/IeHHBIX 110 popmynaMm, %:

+(2+4eAt  /At+0,01eG__ /G) pna kmacca Cs

£(3+4eAt  /At+0,02¢G _ /G) pa kmacca By

*(4+4eAt  /At+0,05¢G__ /G) mns kmacca A;

re At- 3HaueHMe paA3HOCTYM TeMIlepaTyp B IIOfjalolleM U OOpaTHOM
TpyOOIIPOBOAAX CUCTEMBI TeITOCHaAOXeH M, °C;

At - HauMeHblllee 3HAYeHVE HOPMUPYEMOIl PasHOCTU TEMIIEPATyp I
COOTBETCTBYIOIIETrO Kaacca TeINocyeTunKa, °C;

G u G_, - COOTBETCTBEHHO, 3Ha4Y€HME pacxofia ¥ Haubobliee 3HAYEHMe
pacxofia TeIJIOHO-CUTeIs B IOfjafoleM TpyborpoBoze, M*/4.

1.14.4 Ilpepmensl  pomyckaeMoil  aOCOTMIOTHOM  IOTPEIIHOCTU
TEIUIOCYETYNKOB IIPU M3MEPEHMAX TeMIlepaTyphl TeIIoHOCKUTeNs (6e3 ydueTa
a0COMIOTHOI ~ INOTPEIIHOCTM  TepMoIpeoOpa3oBaTenell) He IIPEBBIIAIOT
3HaYeHMI BBIYUCIIEHHBIX 110 ¢popmyre: £(0,2+0,001 t),
rje t- Temneparypa paboueit cpenst, °C.

1.1.4.5 [Inana3oH u3MepseMBbIX TeMIIEPATyp B TPYOOIIPOBOAAX OT 3 10
150 °C.

1.1.4.6 Inana3oH M3MepseMbIX Pa3HOCTEl TEMIIEPATypP TeIIOHOCUTELA
B [IOf)Af0LIeM 11 06-paTHOM Tpy6onpoBogax ot 3 go 147 °C.

1.1.4.7 [Ilpepenpl [oImycKaeMol OTHOCHUTENbHON IOTPEIIHOCTU
npruMeHsaeMbx KoMmrnekToB TCII mpu m3MepeHusAX pasHOCTeN TeMIepaTyp
TEIJIOHOCUTEIIA ONIPENENAITCA UX AEeVICTBYIOIIEN TEXHMYECKOV JOKyMEHTaL eI

1.1.4.8 Ilpemenbl pmomycKaeMoOll  INPUBENEHHON  IOTPEIIHOCTU
TEIUIOCYETYVMKOB IIPY MI3MEPEHNAX M30bITOYHBIX IaB/IeHNIT B TPyOOIIpOBOAax
(6e3 yuera norpemrnoctu JV]]) ve 6onee: £0,5 %.

1.1.4.10 [IIpemensl HOIyCKaeMOW OTHOCUTEIbHON IIOTPEIIHOCTU
TEIUIOCYETYVKOB TPV M3MEPEeHMAX NHTEPBAJIOB BpeMeHM He 6omee: +0,05 %.

1.1.4.11 [Ilpepensl HOIMyCKaeMOW OTHOCUTEIbHON IOTPEIIHOCTU
TEIUIOCYETYMKOB IIPYM M3MEPEHMAX KOIMYecTBa TeIIOThl (6e3 yuera
IIOTPEIIHOCTY TepMoIpeoOpa3oBaTesieil 1M PacXOfOMEPOB-CUETUYNKOB) He
IIPeBBIIIAIOT 3HAUCHMIL: J_r(0,5+AtMMH /At) %,
raeAt - MUHMMa/IbHAA PA3HOCTD TEMIIEPATYP, U3MEPAEMAs TEIIOCYETINKOM;
At - usMepsieMas pa3HOCTb TeMIIepaTyp.
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1.1.5 KOMIIeKTHOCTD TEIUIOCYETUYMKA
KoMIIeKT MoCTaBKM TeIIocyeTYnKa COOTBETCTBYeT Tabue 4.
Ta6mnua 4

Kon.,
HanmeHnoBaHme n
INT. IIpumeyanue
o003HaYeHIe
TennmoBsIamCINTEND 1
Pacxopomep
BOJIOCYETYMK C YACTOTHBIM N *- KonudyecTBo u THI
(MMIY/IBCHBIM) BBIXOIHBIM OIIpefieIsieTCs P 3aKase.
CUTHAJIOM
JTaTYMK U3OBITOYHOTO " *- Kommaectso n tun
masienus (JV]T) olpefenAeTcs Ipy 3aKase.
" *- KonmyecTso 1 TuI
Komrnext TCII
oIpefiensAeTCA Py 3aKase.
KoMm1iekT MOHTa>KHBIX " *- KonmnaecTBO 1 TUII
qJacren OIIpefieIsIeTCSA MpY 3aKase.
Tennocuetynk
MHoOTroKaHanbHbIiT TM-39. 1
ITacmopr
TennmocueTunk
MHOTOKaHa/IbHbI TM- 1
39. PykoBozicTBo 110
9KCIUTyaTal UM
Apantep mepeHoca JaHHBIX IIOCTAB/IACTCA TI0 OTAETbHOMY 3aKasy.

1.2 YerpoiicTBo u paboTa TeIocyeTINKA

1.2.1 TlpyHUMIT HEVICTBUA TEIUIOCYETYMKA COCTOUT B M3MEPEHUAX
IapaMeTpoOB TEIUVIOHOCUTENS B TPYOOIPOBOAAX CHUCTEMBI TEIIOCHAO>KEHNS
(TemmomoTpebneHmst) c IIOMOII[BIO COOTBETCTBYIOLINX DATYMKOB
(mpeobOpasoBareneli) ¥ IOC/IEAYIOUIEM BBIYMC/ICHUM TEIUIOBOM 3SHEPIUN
(KonmYecTBa TEIIOTHI) B BHIYMCTIATETIE.

1.2.2 Jlna wusMmepeHmit pacxoga WM oO6beMa TEIIOHOCUTENA
VICTIOIB3YIOTCSI PACXOJOMEPBI ¥ BOJOCYETYMKI, TUIIBI KOTOPBIX IPVBENEHBI B
Tabnuue 1.

1.2.3 [Ina naMepeHmit TeMIeparyp TEIUIOHOCUTeNS B TPyOOIpoBoaax
M ¥X pasHOCTeNl McHonb3yloTca KoMivleKTsl TCII, Tumsl KOTOpPBIX
npuBefieHbl B Tabmuie 2. [IpuHIVI M3MepeHMil TeMIle-paTypbl OCHOBAH Ha
CBOJICTBe 4yBCTBUTeNbHOro nmeMenta TCII M3MeHATh CBOe 9/IeKTpuUdecKoe
COIIPOTMBJIEHNE TPV U3MEHEHNM TeMIIePaTYPBhI.
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1.2.4 [lna maMepeHmil M3OBITOYHOTO [aBJCHUA TEIUIOHOCUTENS B
TpybonpoBofax ucnonb3ywrcs VI, Tunbl KOTOPBIX IpUBefeHbI B TabmuIe 3.

1.2.5 WsmepurenpHas nHpopMauus oT pacxomomMepoB
(BomocuetunkoB), TCII u OV]I mepenaercsi B TEIIOBBIYMCINTEND, KOTOPBIiT
ABJIAETCA MHOTO(YHKIIVIOHAJIbHBIM U3MEePUTETbHO-BBIUMCTUTETbHBIM
YCTPOIICTBOM, 00ecCreunBaloM BBIYVIC/ICH)E TeIJIOBOJl sHepruu (Kommde-
CTBa TEIUIOTBI), MAaCChl TEIUIOHOCUTEN M XpaHeHMe B SHEpPrOHe3aBUCUMON
NaMATY 3Ha4eHUIT Ta-PaMeTPOB TEIVIOHOCUTENIA U PacYeTHBIX TapaMeTpOB.
TerIoBBIYMCINTENb TIPEACTABAACT COOOJ HPOMBIIUIEHHBII KOHTPOIEP C
Pe3VUICHTHBIM IIPOTPaMMHBIM obecriedeHreM. KOHCTPYKTUBHO OH BBINO/THEH
B IIbIIEB/IarO3all M€ HHOM KOPITyce.
Ha mnepepneit maHenu TertoBbruuciutena — pasmemteHsl JKKIV, dversipe
KHOIIK/ YIPAaBJIEHVS U TPM CBETOJVOAHBIX MHAMKaTopa «PaboTar, «ABapusa»
n «Ob6men». Kpome TOro, Ha mepeqHeit maHenu pasMellleHbl pas3beMbl IS
OIlepaTVBHOTIO MOAK/IIOUEHNA K HEMY IIePEHOCHOTO KOMIIbIOTEpa 4epe3 MOpT
nocnenoBarenpHoro uHTepderica RS-232 C wim TORKIIOYEHNS afanTepa
cbeMa ¥ IlepeHoca JaHHbIX. Bup nmniieBoll maHe/ TeN/IoCYE€TYMKA IPUBefieH Ha
pucyHke B.1 npunoxenns B.
IIpumevanne: Ilo 3akasy TeMIOCYETUNK MOXKET KOMIIJIEKTOBATbCA Pa3béMOM
s nopkmodenys k [TK uepes nnrepdeiic USB. OtoT pasbéMm ycTaHaBnmBaeTcs
Ha JINIeBOJI TaHe/IM VIV Ha KOHIIe BXOAIIETro B KOMIUIEKT KaOeJIs, BBIXOAIErO
Hapy>Xy uepe3 OilH U3 TepPMOBBOJIOB.
IlepenH:AsAaHeNb TENIOBBIYMCINTENA 3aKPbIBAETCA IPO3PAYHOI, TepMETUIHOI
KPBIIIKOJI, KOTOpas B CTy4ae HEOOXOAMMOCTY MOYKET IIOMOVPOBAThCA.

1.2.6 IlompobHble ommcaHusa YCTpoOWcTBA M pabOTBI COCTaBHBIX
9/IEMEHTOB TeIIOCYETYNKOB (PacXOLOMepOB, BOJIOCYETYMKOB, KOMIIIEKTOB
TCII, V1) npuBenenst B ux 1.

1.3 TumoBsle cxeMbl NOZKIIOYEHMIT ¥ aITOPUTMBI PabOTHI
M3MepPUTETbHBIX KOHTYPOB TEITIOCYETIYMKA

1.3.1 CxeMbl NOAKITIOYEHNI U3MEPUTEIBHOTO KOHTYpa TeIJIOCYeTYMKa
B 3aKPBITOI CHUCTeMe TeIUIOCHAO)KeHWS IIpuBeleHbl Ha pUCYHKax A.1-A.2
npunoxenuss A. CxeMbl 9leKTpUyecKMe TOAKIIOYEHUIT  571eMEeHTOB
TeIJIOCUeTYMKA NPUBEJIeHbI B IPUIOKeHUN I

1.3.1.1 Ha pucyHnke A.1 npuBefieHa cXeMa I3MEPUTEIbHOTO KOHTYpa €O
IITaTHBIM PAacXoflOMEPOM B TofiatolieM Tpy6onpososie (G,) ¥ KOHTPONbHBIM
pacxonomepoM (G,) B o6patHOM (pexxum paboTsi 1).
ITpumeyanne: KoHTpONbHBIT pacxofgoMep B 00paTHOM TPYOOIPOBOZie MOXKET
OTCYTCTBO-BaTh (peXXyM paboTsI 3).
Komnnekr TCII ycranapnuBaeTcss Ha mopawomem (t) u obpartHom (t)
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TpybonpoBogax. V]| (mpm mxX Hamuumy) TakXKe YCTAaHABIMBAIOTCA Ha
nogratomieM (p,) n obparaom (p,) TPyOOIpOBOfIaXx.
1.3.1.2 Pacuet ormyiieHHOro (IIOTpe6IeHHOr0) KOMMYeCTBA TEIIOTHI
IIPOBOANTCA 1O popMyTIe:
Q= Ml. (h1_h2)

rie M- Macca TeMJIOHOCUTEIS, TIPOTEKIIETO Yepes O[O TPYOOIIpoBOy 3a
BpeMs U3MEPEHMUI t;

h,, h,- ynenbHas SHTa/NbNNsA TEMIOHOCUTENSA, COOTBETCTBEHHO, B MOMIAM0OIEM
u obparHOM TpybompoBoaax, cormacHo «['CCCJI 188-99. «Bopa. YaenbHbIit
o6beM u sHTaNBIVsA Ipyu Temitepatypax 0...1000 °C n gaBnennsix 0,001 ...1000
MIla».

B cBor0 OUepenb Macca TEIZIOHOCUTENIA ONpefiensAeTcs 1o GopMyre:

Mlzp ° Vl

rie V,- 06’beM TEMIOHOCUTENsA, TPOTEKILETO Yepe3 MOfIAoI1il TPYOOIpoBoy 3a

BpeMs U3MepeHui f;

P - IUIOTHOCTD TEIUIOHOCUTE/IS, COOTBETCTBYIONIAs JAB/ICHNUIO 1 TeMIlepaType,

B Tpybomposoge, cormacio «[CCCJIl 188-99. «Boma. YmempHbII 06beM 1

sHTaNbIVs Ipu TeMueparypax 0...1000 °C n gaBrenusx 0,001 ...1000 MITa
O6mbem Tennonocutensa V, (M) onpenensercs no popmyre:

V,=0,001 + K o N

rie K - snaueHne BecoBoro koadduienta umIryabca, 1/ MM
N, - KONMM4ecTBO VIMITY/IbCOB, IOMy4eHHOE TeIJIOCYETIVKOM OT pacxofioMepa-
cueTynka G, 3a BpeMsl MBMEpPEHMUIL.

1.3.1.3 HakomyieHHbIe 3a BpeMs pabOTHI TEIJIOCYETYMKA CYMMapHBIe C
HapacTaloIMM nToroM sHadenusa Q, M,, V,, a raxoxke M, u V, (ecnu pacxopomep
G, ucrnonbsyercs) u cpefHue (CpefHeB3BENIEHHbIE) 3a BpeMs IpPOBeleHMs
U3MepeHNII 3HaYeHNsI TeMIIepaTyp ¥ HaBJIeHNI TeITIOHOCUTENS B IIOJAI0IIeM
U 0OpaTHOM TPYOOIPOBOJAX, COXPAHAITCA B COOTBETCTBYIOIIMX 00/IacTAX
9HEPrOHe3aBJCYMOII IIAMATY TeIUIOCYeTYNKA (MHTerpaTopax).

1.3.1.4 Ha pucyHnke A.2 mpuBefieHa cXeMa M3MEPUTEIbHOTO KOHTYpa
CO IITaTHBIM PacxofioMepoM B o6patHoM Tpy6onpososie (G,) ¥ KOHTPONbHBIM
pacxonomepoM (G,) B nopraromem (pexxnm paboTsi 2).
ITpumeyanme: KOHTPOIBHBI pacxojoMep B IOAAIOIIEM TPYOOIIPOBO/E MOXKET
OTCYTCTBOBATD (PeXXUM paboTHI 4).
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1.3.1.5 Pacuer ormyImieHHOro (IIOTpe6IeHHOT0) KOMNYeCTBA TEIIOTHI
BBINOTHAETCS 110 popMyIIe:

Q=M,. (hl'hz)

rie M- Macca TeN/IOHOCUTENA, TPOTEKIIEro Yepes 06paTHbIl Tpy6ONpoBON 32
BpeMs U3MepeHui t;

h,, h,- ynenbHas sHTaNbIMA TENTIOHOCUTENISI, COOTBETCTBEHHO, B MOMIAOIIEM 1
006paTHOM TPybOOIIPOBOZIAX.

Macca TeIIoHOCKTeIIS OIIpefiensieTcs o GpopMyte:

M2:p 'Vz

rie V,- 06beM TeTIoOHOCHUTeTIA, TPOTEKIIEro Yepes 06paTHbIil TPy6OpoBoz 3a
BpeMs U3MepeHui &;

P - TUVIOTHOCTH TeIJIOHOCUTEIS, COOTBETCTBYIOLAsl AABIEHNIO U TeMIlepaType,
B Tpy6OIIpoBOfE.

O6mbem Tennonocutens V, (M) onpesensercs no popmyne:

V,=0,001 + K o N

rfie K, — 3HaueHMe BeCOBOro Koo uIleHTa IMITY/IbCa, J1/VIMII;
N, — KOIM4eCTBO VMITY/IbCOB, IIO/Iy4€HHOE TEITIOCYETYMKOM OT pacxofoMepa-
cyeTynka G, 3a BpeMsi UBMEPEHMIA.

1.3.1.6 HakomeHHbIe 3a BpeMs pabOTHI TEIJIOCYETYMKA CYMMapHBIE C
HapacTaloIMM NTorom 3Hadenns Q, M,,V,, a taioke M, u V, (ecnu pacxopomep
G, ucrnonbsyercs) u cpefHue (CpefHeB3BENIEHHbIE) 3a BpeMs IPOBeleHMs
M3MepEeHNIT 3Ha4eHUs TeMIepaTyp U JlaBJIeHUI1 TeIUIOHOCUTENA B MOJAIoIeM
U 00paTHOM TPYOOIPOBOAAX, COXPAHAITCA B COOTBETCTBYIOIIMX 00/IacTAX
9HEPrOHe3aBJCYMOII IIAMATY TeIUIOCYeTYNKA (MHTerpaTopax).

1.3.2 Cxema O K/TI0YEHMIT M3MEPUTETbHOTO KOHTYpa TeIZIOCYeTYMKA B
OTKPBITOJ CHCTeMe TeITIOCHA0KeHN A IIpYBefieHa Ha PUCYHKe A.3 IIPUIOXKeHUs
A.

IIpumevyanns:

1. Ha pucynke A.3 mpuBefeHa cXeMa IOAK/IIOYEHMI [ M3MEPUTETbHOTO
KOHTYpa, KOTOPbII MOXKeT paboTaTh TONBKO B OCHOBHOM pexume. Cxema
MOAK/IIOUEHNIT I KOHTYpa, KOTOpBII MOXeT WCIO/Nb30BaTbCs U B
TONONTHUTENbHBIX peXXIMaX, IpyUBefleHa Ha pUCyHKe A 4.

2. OmnmncaHue OOMOTHUTENbHBIX PEXUMOB PabOThl M3MEPUTETBHOTO
KOHTypa B OTKpBITOJl CHUCTeMe TeIUIOCHAO)KeHNs IpuBefeHO B 1. 1.4.
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Anroput™ paboThI B 9THX PeXXMMax MOXeT ObITh peani3oBaH ( KpoMe pexKxuma
JomonHuTEeNbHBIN 2 (cMOTpHU 1. 1.4)) TONBKO B C/Ty4ae yCTAHOBKM Ha 0OpaTHOM
TPyOOIIPOBO/ie pacXooMepa-CuYeTUnKa C IPSIMBIM U NHBEPCHBIM VIMITY/IbCHBIM
(vacToTHBIM) BBIXOZOM. IIpM 3TOM HpsMOIT BBIXOZ pacxofoMepa HaXOMUTCS
B aKTMBHOM COCTOSIHMM, €C/IY IIOTOK TEIUIOHOCUTENSI Yepe3 ero IMapOKaHas
IPOTEKaeT B IPSIMOM HAIpaBIeHUN. VI, COOTBETCTBEHHO, MHBEPCHBIN BBIXOJ
HAaXOIMTCA B aKTUBHOM COCTOSHUY B CTy4ae OOpaTHOTO HaIpaB/IeHNs IIOTOKA
Yyepes3 TMAPOKaHal pacxooMepa.
3. CregyeT y9UTBIBATb, YTO /11 paOOTHI B OJHOM 13 TOTIO/THUTE/IbHBIX PEKMMOB
MOXXeT OBITh CKOHUIYPMPOBAH TONBKO OAVH U3 J[IBYX M3MEpPUTETbHBIX
KOHTYpOB TemjiocueTdnka (koHTypl). Ilpum 9TOM WHBEpPCHBII BBIXOJ
pacxopomepa G, MOAK/IIOYAETCA K 4ETBEPTOMY UMCTOMMITYTbCHOMY BXOJY
TeroBbrancnTend (cMotpu npunoxenne I' pucynok .3 (knemMunk X 17)). B
3TOM C/Ty4ae BTOPOIl MI3MEPUTE/IbHBIN KOHTYP MOXKET OBbITh CKOHQUTYPUPOBaH
TOTIBKO JI/IAA pabOTHI 1O CXeMe C OffHUM pacxofomepom G .

1.3.2.1 IlltatHple pacxomomepbl (0603HayeHmss Ha cxeme - G,
u G,), yCTaHaBIMBAIOTCA, COOTBETCTBEHHO, HA MOJAIIEM U OOpaTHOM
Tpybomposoaax cucteMbl TermtocHabkenusa. Kommaexr TCII ycranaBnsaeTcs
Ha moparomem (t,) u obparHoM (t,) TpybompoBojax, a Takxe Ha TpPy6o-
poBOJie XO7MofHOTO BofjocHabkenus (t ). VI (mpy mx Hammdmu) Takxke
yCTaHaBNMBAIOTCA Ha TIofatonieM (p, ), obpaTHoM (p,) TpybompoBopax.

1.3.2.2 Pacuet oTmyiieHHOro (IOTPe6IeHHOr0) KOMMYeCTBa TeIIOTHI
HIpoBOAUTCA 1O popmyre:

Q = Ml'(hl_hXB) - MZ.(hZ-hXB)

rge M, M,- macca TEIUIOHOCUTENs, MPOTEKIIErO, COOTBETCTBEHHO, 4Yepes
HOZAIOLINIL ¥ OOPATHBI TPYOOIIPOBOABI 32 BpeMsI M3MepeHMit £;

h,h,h_ - ynenbHas sHTa/IbINA TEI/IOHOCUTENS, COOTBETCTBEHHO, B IIOfIA0OIEM
1 06paTHOM TPyOOIPOBOJAX, @ TAKXKe B TPYOOIIPOBOJIE XOTOLHOI BOJBL.
Macca TennoHOCUTeNA onpefenseTcs 1o GopMyIaM, IpUBefeHHbIM B I 1.3.1.

1.3.2.3 HakomieHHbIe 32 BpeMs pabOTHI TEIUIOCYETYNKA CYMMapHbIe C
HapacTaomuMuroromsHadeHns Q, M, V,aTaxke cpegHue (CpefiHeB3BeIlICHHbIE)
3a BpeMs M3MepeHMil 3Ha4eHVs TeMIlepaTyp U JaBJIeHUil B TPyOoIpoBomax
COXPaHAITCA B COOTBETCTBYIOIINX MHTErpaTOpax.

1.3.3 CxeMbl IOAIK/IIOYEHMIT MI3MEPUTEIbHOIO KOHTYpPa TellJIocuyeTYMKa
npu paboTe B KayecTBe PeryucTpaTopa (cueTyyka) MpUBeNeHbl HAa PUCYHKaX
A.4-A.5 npunoxenns A.

KoHTyp, CKOHOUIypMpOBaHHBII I pabOThl B KadyecTBE perucTparopa
(cueTunka) uMeeT 4eThIpe pe>kuMa paboTsI:
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Pexxnm 1- ofHOKaHa IbHBIN pacxofioMep-cueTdnK oobema n Maccol (V u M,);
Pexxnm 2- oflHOKaHa IbHBIN pacxofjomMep-cueT4nk oovema (V,);

Pe>xyM 3— IByXKaHa/IbHBIN PacXOlOMep-CYeTYNK 00beMa 11 MacChl (Vl, Ml, VZ,
Mz);

Pexxnm 4- nByXKaHaIbHBIN pacxomomep-cueTdnk oovema (V,, V).

1.4 OnucaHne pe;KMMOB padOThI U3MEPUTETBHBIX KOHTYPOB TEIIOCYE TYMKA

1.4.1 VI3aMepuTenbHbIe KOHTYPBI TEIUIOCYETYMKA CKOH(UTYPUPOBAHHbIE
JUISL 3aKPBITBIX CHUCTEM TeIUIOCHAOXKeHus paboTaloT B OJHOM M3 4YeThIpex
PeXUMOB. ANTOPUTMBI pabOTHI /I HUX B 9TUX PeXMMax omycaHs B 1.1.3.1.
[TopsioK TepeKIIoYeHNI pPeXMMOB pabOTbl M3MEPUTEIBHOTO KOHTYpa
npuBefeH B 11.2.4.3.

1.4.2 VI3sMepuUTenbHBI KOHTYP, 3allpOrpaMMIUPOBAHHBIN /11 paboThI
B OTKPBITON CHUCTeMe TeIUIOCHAO)KeHMsI, MO>KeT paboTaTb KaK B OCHOBHOM,
TaK ¥ B Tpex momonHutenbHbx ([Joml / Jlon3) pexnmax. [lomonHuTe1bHbIE
PeXUMBI pabOTHI TTO3BOJIAIOT YYUTHIBATD OCOOEHHOCTU (YHKIVIOHVPOBAHMSA
(HampuMep, B JleTHee BpeMs) OTKPBITBIX CHUCTeM TeIUIOCHAaO)KeHMs (Terl-
TIoNIOTpeO/IeHNs), B KOTOPbIX MOXeT IPOBOANUTLCA OTOOP TEIJIOHOCUTENA Ha
Hyx/ipl BC. I[Topsok nepexmodeHnit pexxuMoB pabOThI IpuBefeH B 11.2.4.3.

IIpumevanns:

1. B panbHeiimeM noj OCHOBHBIM PEXMMOM M3MEPUTENbHOIO KOHTYPa,
CKOHQUTYPUPOBAHHOTO /I pabOTBI B OTKPBITOI CHCTEME TEIIOCHAOKeHMS,
MOHMMAETCA PEeXUM PpabOThl, IpU KOTOPOM BCE€ PACXOAbl TEIIOHOCUTENA
U3MEepPAIOTCA TONIBKO B IPAMOM HAIIPaB/IeHUN U, COOTBETCTBEHHO, X 3HAU€HUA
MOTYT TONBKO OTBedaTb ycmouio G=0. Kpome TOro, B OCHOBHOM peXume
3HaueHuA Q BBIYNCIAIOTCA O POpMYyJIe, IpUBeeHHoI B 11.1.3.2.

2. Eme opHuM cymecTBeHHBIM oTanuueM OCHOBHOTO peXyMa paboThI
ABJIAITCA TO, YTO B OT/INYME OT JlONIOTHUTENIbHBIX, BCe 3HAYEHM A MacC M CPeIHNX
TeMIlepaTyp TeIIOHOCUTEIA, HaKOIIEHHbIEe B COOTBETCTBYIOLMX MHTeTpaTopax,
PaBHBI VIBMEPEHHBIM 3HayeHUAM. [Ipyu paboTe B [JONIOTHUTENBHBIX PeXUMax
U3MepeHHble 3HaueHMsA MOTYT OTIMYaTbCSA OT 3HAYeHMI], HAKOIIEHHBIX B
MHTerpaTopax (COOTBETCTBYIONVE MOACHEHNA IPUBEEeHbI HIDKe). B cBA3m ¢
5TUM, fanee B 1.1.4 1oy sHaveHnsamu M (V) u t TOHMMAIOTCA pe3y/bTaThl
usMepeHnit, a nog M(V) un t 3HaueHUs, HAKOIJICHHBbIE B COOTBETCTBYIOIINX
MHTeTpaTopax.
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Anroput™m paboThl M3MEPUTEIBHOTO KOHTYpa JIi OTKPBITON CHUCTEMBI B
OCHOBHOM pe&XIMe ONNCaH B 11.1.3.2.

1.4.2.1 Omucanme pexuma [om 1 (1-it JOMOTHUTENbHBIN PEXUM
paboTsr).
B pmaHHOM pexyMe paboTbl M3MepeHUe OOBEeMHOrO ¥, COOTBETCTBEHHO,
MacCOBOIO pacxofjia TeIUIOHOCUTENsI B OOpaTHOM TpPybOOIpOBO#E MOXKET
IPOBOAMUTBHCS KaK B IIPSMOM, TaK U B 0OpPaTHOM (MHBEPCHOM) HallpaB/IeHNN.
VHBepcuss moTOKa B OOpaTHOM TpPyOOIIPOBOJE OTKPBITON  CUCTEMBI
TEIUIOCHA0XKeHMSI MO>KeT BOSHUKHY Th, HAIIPYIMED, B CTTy4ae pe3KOT0 YBeINYeHNs
pasbopa Ternonocurens Ha Hyxasl IBC. B pexxnme Jlon 1 TermocyéTymk B
COOTBETCTBYIOILIEM M3MEPUTEIPHOM KOHTYPe aBTOMAaTUUYECKU «OTC/IeXKIBAET»
HallpaBJIeHle IIOTOKA TeIVIOHOCUTEIA B 0OpaTHOM TPyOOIIPOBOJe U YYUTHIBACT
ero u3MeHeHue (peBepc) MyTeM M3MeHEHNUI 3HAKOB, BBIBOJAVIMbIX M3MePeHHbIX
3HaueHnit Gvo n GMo (OOBEeMHBII M MacCOBBIN PacXofbl TEIIOHOCUTENA),
KOTOpBIE B C/Ty4ae OTPULIATE/IbHOTO (PeBepCUBHOTO) HAIIPABJIEHNS BBIBOJATCSA
Ha JKKM co 3HakoM «-». 3HayeHMe Mou , KOTOpoe UCIIONb3yeTcs IPU pacyeTe
Q, Tax>Ke MeHsAeT 3HaK Ha IPOTUBOIONIOXHBIA.
[Ipumevanne— Du3MIECKMIT CMBICT BeMIMHBI M , MCIONB3yeMoil mpu
pacdere Q 3aK/n049aeTcA B TOM, YTO OHa YJC/IEHHO paBHa Macce TeITIOHOCUTeS,
BO3BPAILllEHHOTO II0 O00paTHOMY TPYOOIPOBOAY WCTOYHUKY TEIUIOTHI.
OrpunatenbHoe 3HaueHue M~ O3HAYaeT, YTO 9Ta Macca TEIUIOHOCUTENIS,
U3MepeHHas TeIUIOCYETYMKOM IpU VHBEPCHOM (OTpUIJaTeIbHOM) 3HaYEeHUMN
pacxopa, ObIa IIO/Ty4eHa MoTpebuTeIeM OT UCTOYHYKA TeIJIOTHI 10 00paTHOMY
TpyOOIIPOBOAY. TaK e, Kak u mpu pabote B Pexxume 1 (cmoTpm 1. 1.3.2).
ITpumpamenne 3Hayenmit M(V) B COOTBETCTBYIOIIMX MHTerpaTopax
BBINIOTHAETCA TI0 CTIEAYIOIIeMY alTOPUTMY:

npu G,= 0

TaK e Kak B Pexxume 1;
npu G,<0

AM =AM, |+AM, |
AM,=0

IIpupamenne 3sHadeHuit AM-t B COOTBETCTBYIOIIMX MHTErpaTopax,
UCHONb3yeMBbIX  BIIOCIEACTBUM  [iIA  BBIUMC/IEHUINI  CpelHEB3BEIIeHHbIX
TEMIIEPATYP TEIIOHOCUTE/IA IPOBOJUTCA MO CIAEAYIOLUIEMY a/ITOPUTMY:

npu G,20
TaKKe Kak U Pexxume 1;
npu G,<0
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AMl-tl=A|Mnul-t1M+A|M2M|-t2M
AM,t,=0

OcobeHHOCTY PabOTHI B 30HE OIMINOOK JI/IsT TAHHOTO PeXKMMa OMMCaHBI B 11.2.5.

1.4.2.2 Onucanne pexxuma [lon 2 (2-i1 ZOIOMTHUTEIBbHBIN PEXUM
paboTshr).
Oc06eHHOCTDIO JAHHOTO PEXMMa SB/ISETCS TO, YTO ITOfada TEeI/IOHOCUTENIS
OCYIeCTBIISIETCS TOMIBKO I10 TIOA0IIEeMY TPYOOIIPOBOAY, 0OpaTHBII
Tpy6onpoBop He paboTaeT (mepeKpbIT) U pacxof G, IPUHMMAETCs PaBHBIM
0. JaHHas CUTYaLVisi MO>KET BOSHUKHYTh IIPY KCIUTyaTallMy CUCTEMBbI
TEIIOCHA0KeHSI TI0 OKOHYAHWM OTOIMUTENBHOTO ITePIO/ia, KOTZIa OTOIUIEHNE
He paboTaeT, a 0T60p TeroHocuTens Ha Hyxasl [ BC nposopuTcs us
noatomero Tpy6onposopa (mpu stom G,>0).
Pacuer Q mpu pabote B pexxume Jlom 2 mpoBopnuTcs mo popmyie:

Q = Ml.(hl_hxs)

[Ipupamenne 3HadeHust M(V) B  COOTBETCTBYWOIIMX MHTETpaTOpax
BBITIO/IHAETCA TI0 C/IEAYI0IEeMY aTOPUTMY:

AM =AM
AM,=0

IIpupamenne 3HaueHuii AM-t B  COOTBETCTBYIOUIMX MHTeTrpaTopax,
UCTIONb3yeMBbIX  BIIOCNIECTBUU A1 BBIUYMCIIEHUII  CpeJHeB3BeIleHHbIX
TEMIIEPATYP TEIIOHOCUTEIA, IIPOBOAMUTCSA 110 CIEMYIOIIEeMY aIlTOPUTMY:

AMl'tleMln'tln
AMz-t2=0

OcobeHHOCTY PabOTHI B 30HE OIMIMOOK /IS TAHHOTO PeXXKMMa OMMCAHBI B 11.2.5.
1.4.2.3 Onucanne pexkxuma Jfom 3 (3-it JOTOTHUTENBHBIN PEXUM PabOTBI).
OCO0€EHHOCTPIO TaHHOTO PEXMMa SIB/ISETCA TO, YTO IMOJava TEIIOHOCUTES
OCYIECTB/SIETCSI  TOMBKO IO OOpaTHOMY TPYOONPOBOAY, IOFAIOIINIL
Tpy6onpoBoy He paboTaeT (mepeKpbIT), u pacxop G, IPUHUMAETCA PaBHBIM
0. JaHHas CUTyanyusi MOXKeT BO3HUKHYTb MpPM OKCIUTyaTalMM CUCTEMBbI
TEIIOCHAOKEHIS TI0 OKOHYAHWY OTOTIMTETBHOTO TIEPMO/A, KOT/[a OTOIUIEHNE He
paboraer, a oT60p TermoHOCUTeNA Ha HYX /bl [ BC mpoBopguTcs ns o6paTHoro
Tpybonposona (mpu aToM G,<0).
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Pacuer Q npu pabote B pexxume Jlom 3 mpoBoputcs mo Gpopmyie:
Q = |M2|.(h2_hxs)

[Tpupamenne snadenuit M(V) B COOTBETCTBYIOMINX NHTETPATOPAX IPOBOJAVTCS
IO C/IeflyI0LIeMY aITOPUTMY:

AM =AM, |
AM,=0

IIpupamenne 3HaueHuii AM-t B  COOTBETCTBYIOUIMX MHTeTrpaTopax,
UCTIONb3yeMBbIX  BIIOCNIECTBUU  [JIs1  BBIUYMCIIEHUII  CpeJHeB3BeIleHHbIX
TEMIIEPATYP TEIVIOHOCUTE/A IPOBOJUTCA IO C/IEAYIOLUIEMY a/ITOPUTMY:

AMl'tle |M2n| t,
AMZ-t2=0

OcobeHHOCTH PabOTHI B 30HE OIMINOOK /IS TAHHOTO PeXXKMMa OMMCaHBI B 11.2.5.

2. MOHTAJK M UCITIOJIb3OBAHUE
2.1 IToproroBKa Temnoc4yeTYMKa K MICIIOIb30BaHIIO

2.1.1 PacmakoBka
[Tpy nony4yeHuu TernrocyeTdrKa HeOOXOAVMO IIPOBEPUTH COXPAHHOCTD TapBhI.
B 3umMHee BpeMs BCKpbITHE AMIMKOB CTIeAYeT IPOBOAUTD ITOCTIE BBITEPIKKI UX B
TeyeHue 12 4acoB B TerioM nomereHyn. [Tocsie BCKpBITHA Tapbl HEOOXOANMO
BCe 9JIEeMEeHTBI TeIUVIOCYEeTYNKA OCBOOOANUTb OT YIAKOBOYHOIO MaTepuana M1
IpOTepeTh. 3aTeM c/lefiyeT IPOBEpUTb KOMIUIEKTHOCTD 110 ITacIOPTY.

2.1.2 MOHTa)X COCTaBHBIX 3/IEMEHTOB TEI/IOCYETUMKOB
MoOHTaX  COCTaBHBIX  9JIEMEHTOB  TEIUVIOCYETYMKOB  (PacxomoMepos,
BogocueTunkoB, komiuiekToB TCII, IV]I) BbIIOMHAETCS B COOTBETCTBUM C
TpeboBaHuAMY ux I]I.

2.1.3 MoHTa)X TeIJIOCUETYMKA 1 TeKTPUIECKIX Lierelt

2.1.3.1 TennmocuéTuMK ycTaHABIMBACTCSA B LINUTE y4eTa U KPEIUTCA K
€ero 3a/jHeil CTeHKe C IIOMOIIIBIO YeThIpeX 00/ITOB MM BUHTOB M4.
He pomnyckaeTcs ycTaHOBKa TEIUIOCYETYNMKA B HEIOCPENCTBEHHOI OIM30CTH
OT MOIIHBIX MCTOYHMKOB 37IEKTPOMAarHUTHBIX IIOMEeX: HacCOCOB, MarHMTHBIX
nyckateneil u T.1. IIpy MoHTa>ke HeO06X0OAMMO 00eCIednTh YHOOHBI JOCTYII
K 97IeMEeHTaM VIpaBJIeHMs TeIUIOCUETUNMKA, a TaKXe YAoOCTBO HabMomeHNsa
371EMEHTOB MHAMKAIUNL.
MoHTaX TMHMI CBA3M TEIUIOCUETUYMKA C PYTUMMU COCTAaBHBIMM 3/1eMeHTaMMU
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TeIIOCYETYNKA JO/DKEH BBIIOMHATHCA B CTPOIOM COOTBETCTBMUM CO CXEMaMI,
IpYBeleHHbIMM B IpUIoKeHun I.

2.1.3.2 Ina obecriedeHns BBICOKOJ TOYHOCTY M3MEPEHMIT TeMIIePaTyp
TCII mopgxTIOYalTCs K TEIUIOCYETYMKY II0 YeThIPEeXIIPOBOJHON CXeMe.
PexomenpyeTtcs BpinonHATh nogkatodenne TCII K TeMIOCY€TINKY ¢ TOMOIBIO
kabeneit KYIIP 4x0,35, KMM 4x0,35 wnun MKIII 4x0,35. TIpu stom pimHa
NVHWIT CBSI3U He O/DKHA mpeBbimaTh 100 M. Eciu BosHuKaeT HEOOXOAUMOCTD
VICIIONIb30BAHNSA JIMHUI CBSI3M OOJbINeNl [JIMHBI, TO JO/DKHBI IPUMEHSATHCS
Kabenu ¢ 60TIbIINM CeueHreM mpoBofoB, Hampumep, PIIII 4x0,5, KYTIP 4x0,5,
CIIOB 4x0,5, KMIIB 4x0,5 u T.1. [Ipu aToM [i1 Ka>XXI0TO IPOBOAia HO/DKHO
BBINIONIHATBCA ycnoBue R<27 Om.

2.1.3.3 InA nongBofa CUTHAIbHBIX TMHUI peKOMEeH/1yeTCA CII0/Ib30BaTh
9KpaHMPOBAHHBIN Kabesb ¢ AByMs CBUTBIMM >KMIaMM (BUTas Iapa B 9KpaHe),
Hanpumep, KMM 2x0,35, IIBUC 2x0,35, IIBYM 2x0,35, KCBB3 2x0,5.

2.1.3.4 B TennmocuyéTuymKe MMeeTCd OIMACHOE MIA >KM3HI CeTeBOe
Hanpspxenne 230 B, 50 I11. Bee paboThI cBsA3aHHBIE C MOHTAXKOM, IEMOHTAXKOM,
PEMOHTOM ¥ TeXHMYECKMM OOCTY)XXVMBAHMEM TeIUIOCYETUYMKA JIO/DKHBI
IIPOBOAMTCA TIIOC/TE CHATUSA CeTeBOro HampspKeHudA. Ilpu oOHapyskeHun
HNOBPEXIEHNII CeTeBOMl IPOBOAKM CAeNyeT HeMeNJIeHHO OTK/IIYUTD
TENOCYETYMK.

2.1.3.5 I1pu MOHTa)ke BHELITHMX IMHWI CBA3Y (KaK BHYTPH IINTA YYETa,
TaK J IIPY MOHT)Ke JaTYMKOB PACXOfia, TEMIIEPATyPhl 1 IaB/IeHNsI) HEOOXOAMMO
cobOmofaTh ceayomye TpeboBaHNA:
-IIpu MOHTa)ke MPOBEPKY NEKTPUUECKUX LIeTell BCeX IMHUI CBA3U MPOBOIAT
IO TIOAK/TIOYEHM A UX K TeIVIOCYETUHUKY.
-IIpn mpoBemeHuyu cBapodHBIX PabOT Ha TPYOONIPOBOAAX HE MOIYCKAETCs
IPOBOAVUTH MOHTa)X BHEUTHNX IIeTIell CBA3M TeIIOCUETIMKA.
-MoHTaX COegVIHUTEeNIbHBIX Kabe/mell pPeKOMEHAYeTCS BBINOIHATH B
MeTa/UIOpyKaBax, ITACTUKOBBIX ¥ ro¢ppupoBaHHbIX [IBX Tpybax ¢ Hapy XHbIM
guamMeTpoMm ot 12 mo 13,5 MMm.

2.2 ITogroToBKa TemI0OCYeTINKA K padoTte

22.1 K pabore JOmycKaoTCA TEIUVIOCUETYNMKM, He UMeolye
MeXaHIYeCKVNX IOBPEeXAEHWUII ¥ HapyLIeHWU/l IVIOMO M IIOATOTOBJIEHHBIE K
paboTe B COOTBETCTBUM C TPeOOBaHMAMM HACTOSAIIETO pasferna.
I[Tepen HauamoM paboThI HEOOXOAVMO:
— IIPOBEPUTH IPaBUIbHOCTb MOHTa)Ka MEKTPUUECKUX LeTlell B COOTBETCTBUM
C 97IeKTpUYECKMMM CXeMaMU MOJIK/II0YeH NI, TpUBeNeHHbIMY B IpUIo>KeHnn I;
— IPOBECTU KOHTPOJIb COCTOSHMA YIUIOTHEHMII Ha TepPMETUYHBIX KaOe/lbHBIX
BBOZIax pacxomomepoB-cyeTunkos, TCII u JU]I;
— Ha BCeX COCTABHBIX YaCTAX TEIJIOCYETYMKA TUVIOTHO 3aKPbITh KPBIIIKY Y37I0B
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KOMMYTAIVI ¥ KJIEMMHBIX KOPOOOK BO 130e>KaHye ITONalaHNsA B HUX BOJIBL
[anee cmenyer BK/IIOYUTD PACXOZ BOABI IO, pabOYNM JJaB/IeHVeM Y IPOBEpPUTh
repMeTHY-HOCTb COeNVHEHM PacXofloMepOB-cu4eTYNKOB, VIl 1 3amuTHBIX
rib3 TCII ¢ Tpybonposopiom. Teub v mpocaunBaHue BOAbBI He JOITYCKAIOTCA.
2.2.2 Ilocne BpinONHeHMs TpeboBaHmil 11.2.2.1 HeOOXOMIMO BK/IIOYNTD
NMTAHNE TEIUIOCYETYMKA M BCEX COCTABHBIX 3JIEMEHTOB TEIUIOCYETYMKA U
ybenuTbcs B ero paboToCIOCOOHOCTH.
ITocne BkmodeHns nutanus Termnocderunka Ha JKKM TennmocuéTdmka gomkHa
HOSABUTHCA MH(OPMAIIVIA O IPOXOXKAECHNUMN 5-TY CEKYHIHOTO CHCTEMHOTO TeCTa:

TecTuposanue
HEHHHHHHHEHY

[Tpy mpoxoX/ieHny TecTa JO/KHA BKIIOYNTBCS MOACBeTKa MHANKaropa. [Toce
IIPOXOXKJEHNUA CUCTEMHOTO TeCTa TEIUVIOCYETUMK IEePEXOANUT K OTOOpaskeHIIo
pexxnMa MeHio «Pabounii».

Pabounit
< ¢ =>ESC

Yepes mATb CeKyHJ| MOCTIE 3aBEPLIEHNUS] CUCTEMHOTO TECTA, €C/IM B TeYeHUe
3TOrO BpeMeHU He OBUIO HaXKATWil Ha KHOIKM yrpasneHus, nopcserka KKV
JOJIXKHA OTK/IIOYNTHCS.

Pa6oTOCIIOCOOHOCTD TEIIOCYETYMKA IPOBEPAETCS C TOMOIIBI0 KHOIOK
yIpaB/IeHNs TyTeM IIPOCMOTPA BCEX OKOH pexuMa MeHio «Pabounit» (cMoTpn
m.2.4).

[Tocrie BbIEP)KKI BO BK/IDUEHHOM COCTOSIHIY B TedeHe 0,5 9aca M OTCY TCTBUU
HapyIIeHWiT B pab0Te TEIUIOCYETINK CYUTAETCS TOTOBBIM K 9KCIUTyaTaLNIA.

2.3 leMOHTaX
JleMOHTaXX TerIocueTYMKa ClIefiyeT IPOBOANUTD B C/IefyIoleM HOpsIKe:
— OTK/IIOYNTH HANPsDKEHME MUTAaHNS TEIJIOCYETUMKA U COCTaBHBIX 97IEMEHTOB
TeIJIOCYETYNKA, YKOMIUIEKTOBAHHBIX VH/VBUAYAIbHBIMM  JICTOYHMKAMU
TIUTAHWS;
— NIepPeKPBITh PAacXOf TEIJIOHOCUTENS B MECTaX yCTAaHOBKM JAaTYMKOB PacXofa,
[aBJIEHMS U TeMIIePaTypbl U yOEAUTHCSA B OTCYTCTBUY M30BITOYHOTO JaB/ICHUA
BOJIbI;
— OTCOeAVIHWUTb  Kabemu CBS3M TeIUIOCYETYMKA C JPYTMMMU STeMeHTaMu
TEITOCYETUMKA,;
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- OTCOeIVHWTb OT pacXOflOMEpOB-CYETUYNMKOB, B CIydae MX Ha/IMuud,
3a3eMJIAIOIME TIPOBOJIA;

— OCTTabUTDh KPeméxX pacxoloMePOB-CUETINKOB (BOTOCUETINKOB);

— aKKypaTHO CHATb PAaCXOJOMepPbI-CIeTYNKIY C TPYOOIIPOBOIOB;

- usBneub TCII 13 3al[UTHOI IU/Ib3bI;

- neMoHTHpoBatb HV]]

— CHATH TEMIOCYETUNK.

2.4 Ilopsapox pa6oTbl

2.4.1 TenmocueT4nK MMeeT MHTYUTVMBHO IOHATHBIN, JPY>KeCTBEHHBII
uHTepdeiic. CTPyKTypa INIAaBHOTO IIOTb30BATENIbCKOTO MEHIO IpMBEfieHa Ha
pucyHke 1. IIpocMOTp pasiIMyYHBIX peXXMMOB ¥ ITYHKTOB MEHIO BBIIIOTHAETCS
C IOMOIIbI0O YeTbIpeX KHOIOK YIIpaB/eHNdA, pa3MelleHHbIX Ha JNIEeBOIl
IIaHe/V TeIIoCYéTumKa (cMoTpu pucyHok B.1). KHonku ympasneHus mmeror
crefyiollee Ha3HaueHNe:
1) KHomka ««» mpegHasHayeHa [isi TOPU3OHTATIbHBIX TIEPEXOIOB 13 PEeXKMMa B
PEeXVM B IJTABHOM MEHIO TeIJIOCUeTYNKA, BBIOOPA M3MepUTENbHOIO KOHTYPA,
M3MeHEeHUI IPorpaMMIpPYeMbIX IIapaMeTPOB;
2) KHomka «»» mpegHasHadeHa [isi TOPU3OHTATbHBIX IIEPEXOIOB 13 PEeXKMMa B
PEeXVM B IJTABHOM MEHIO TeIJIOCUeTYNKA, BBIOOPA M3MepUTENbHOIO KOHTYPA,
M3MeHEeHUI IIPorpaMMIpPYeMbIX IIapaMeTPOB;
3) KHomka «¥» TpefHa3HaueHa /ISl BEPTUKATbHBIX MEPEXOOB M3 OIHOTO
IMyHKTa B APYTOil B KaXXIOM 13 PEXMMOB ITITAaBHOTO MEHIO TeNI0CYeTYMKa,
3aIIOMIMHAHNA U3MEHEHHBIX ITapaMeTpPOB;
4) KpaitHss npaBasi KHOIIKa yIpaBieHus (fanee- KHoNKa «Esc») mpeHasHaYeHa
11 6e3yC/IOBHOTO Ilepexofia B IVIABHOE MEHIO TEIUIOCYEeTYNKAa He3aBUCHMO
OT TOro, B KaKOM ITyHKTe BBIOPAaHHOIO pPeXMMa STOTO MEHI0O HAXORMICA
II0/Ib30BATEJIb.
[Tpumevanne- Ilepexombl IO BEepPTMKAIM MeXAY IYHKTaMu B /I000M U3
PEXIMMOB ITTaBHOTO MEHIO 3aKO/IbIJOBAHBI.

CTpYyKTypa rnaBHOro MeHIo TemniocyeTymKa

Pabou ) KoHoury N [aHHble PR Cnyxeb o Hapa6ot s [uarHoc e Apante N Bpem
it paums noBsepKu Hbli Ku ™Ka p A

Pucynox 1
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Ilocne BKMIOYEHMA NUTAHUA M OKOHYAHUA IMPOXOXKAEHUA 5-TU CEKYHITHOTO
cuctemuoro tecta KK remocuéTunka aBTOMaT4eCKy HAUMHAe T 0TOOpaXkKaTh
pexxnm «Pabounii» ITaBHOTO MEHIO TEI/IOCYeTYMKA.

2.4.2 Onucanne pexxnma «Pabounit» TIaBHOTO MEHIO TEMIOCYeTINKA.

Pa6 o Tlepexo K nMpocMOTPY HH(POPMALIMH [0 U3MEPUTEIIBHBIM KOHTYPAM BBIMOJHSIETCS HA)KaTHEM
abouun Ha KHOIIKY «Vy». H]JH 9TOM B BEpXHeﬁ CTPOKE CIIEAYIOIIETO ITYHKTa MEHIO BBIBOJIUTCA HOMEP
< \]/ > Esc KOHTYpa ¥ THII CXeMBI, Ha KOTOPYIO OH CKOH(HTYPHUPOBaH, HAPUMEP: «3aKpBITHIIN—
3aKpeITasg CUCTEMA, «OTKPBITLH:I»* OTKpBbITasA CUCTEMA, «Pacxon()Mepw perucrparop-
Esc v cdyeTdnK. BBIOOp KOHTYpa A7Ist IPOCMOTPA BBIIOJIHSICTCS C HOMOLIBIO KHOIIOK « 4 H «P).
Konutyp 1 Bkn | 4P | Konryp 2 Bxn
3aKpbITbIv le OTKpbITbIN le
T T
[ 4 [ 4
v v

l

1 TMpocmoTtp pesynbratos E

i u3mMepeHui no 2-my |
'

! KOHTYpY '

l
MpocmoTp pesynbTatos

1

: :

H usmepenuii no 1-my |

'

! KOHTYpY 1
I

g3l
@
o

IIpocMOTp pe3y/nbTaTOB M3MEpEeHMil U APyroil MHPOpMALUU B BHIOPAHHOM
M3MEPUTEIBHOM KOHTYpPE BBINONIHAETCA MyTeM IOC/Ief0BaTeIbHOTO HaXKaTuUsA
Ha KHOIIKY «V». Hipke B KadecTBe IpyuMepa IPUBOJUTCA COCTaB BBIBOJVIMOI
nH$pOpMALNU M3MEPUTETHBHOTO KOHTYPAa, 3alIPOrpPaMMIPOBAHHOTO /151 pabOThI
B OTKPBITOI CUCTeMe TeIJIOCHAOKEeHNA.

— Haznuce «BK/» 03HAYAET, 4TO KOHTYP HAXOAMTCA B BKTUBHOM («BKIOUEHHOM») COCTORHMM, T.€.

Kontyp 2 B A TeKkylwme n paTyp, i, a Takwe
OTKpbITbIN e NPOUCXOAUT HaKonaeHue uHTerpatopos Q, V, M, puKcupoBaHue U MHANKaLMA OWNBOK.
1 v Hagnuch «Bbikn» 03HAYaeT, YT KOHTYP B ( ) coctoaHmu. Mpun
3TOM HaKOM/IeHWe WHTErPaTopo, a TaKKe GUKCMPOBAHWE W MHAMKALWMA OWMBOK He MPOMCKOAMT, HO
Q,Mkan —M3mepeHHoe KOMMeCTBO TennIoTs, Mkan.
Iv
Q,rax —/13MepeHHOe KONMYECTBO TenNIoTbl, K.

v
Gvl,m3/a XX, XXX
Gml,1/a XX, XXX

v

Gv2,mM3/4 XX, XXX

—TeKylme 3HaYeHMA, COOTBETCTBEHHO, O6BEMHOTO M MAcCOBOTO PAacxoa TENNOHOCUTENA Nno
nepBomy KaHany # pacxoga (n

—Tekyllye 3HaYeHMA, COOTBETCTBEHHO, OBBEMHOTO U MACCOBOTO PACXOAA TEMOHOCHTERA Mo

BTOPOMY KaHany i pacxopa (06p:

Gm2,1/9 XX, XXX
17

—3HaueHna o6bema 1 macchl Ten. Tens, 1 no P

VI,mM3 XXXX, XXX
Ml,r XXXX,XXX

1 v
V2,mM3 XXXX, XXX
M2, XXXX, XXX

I~
TI)OC XXX’XX —TeKyume 3HaYyeHUA TemnepaTtypbl TENIOHOCUTENA, COOTBETCTBEHHO, N0 NepBoOMy (no/:\a'«a] 4

T2,°C XXX,XX
Iv
ol
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—TeKylye 3HauyeHWA M36bITOYHbIX [ABNEHWI  TEMJIOHOCUTENA, COOTBETCTBEHHO, MO MNepBOMYy

P1, MIla X, XXX
P2, MIla X, XXX

lv

Tx, °C XX, XX —TeKylye 3HaYeHNA TemnepaTypbl U M3BLITOYHOIO AaBNEHWUA XONOAHO BOAbI
> >

Px, MIla X, XXX

lv
dTl-Z,OC XX’XX —TeKkywme 3HayeHua pasHoCcTel TemnepaTtyp M M3BbITOYHbIX AAB/AEHWI  TenJoHoCUTeNs B

dP1-2, MITa X,XXX nopatowem n obpatHom Tpybonposoaax
> >

v
o —TEKYLLI,VIE 3HayeHuAa paaHocreFl Temnepatyp v MU36bITOYHBIX ,D,aBnSHMﬁ TensoHocuTenAa B
dT2-x,°C XX XX obpaTHOM Tpy6onpoBoAE M XONOAHOM BOAbI
dP2-x, MITa X,XXX

lv
Hapa6orka BKIIL., 4
XXX, XX

]V

(nogaua) v BTopomy (06paTka) KaHanam U3mepeHui

—Bpema HapaboTKM C NOAAHHbLIM HaNPAXeHeM NUTaHUA

—Bpems paboTbl B MUCNPaBHOM COCTOAHMM
Hapa6orka uc., 4
XXX, XX
lv
Kon XXX XXXXX —BepxHAA CTpoKa- KoA TeKylMX OWMBOK (B Cnyvae X BO3HUMKHOBEHWA) B GYHKLMOHMPOBAHMKU
XXXXXXXXXX TenNoCYeTYMKA MM CUCTEMBI TENNOCHaBKeHUA (CMOTPK N.2.5.2). HUMKHAA CTPOKa KOMEHTapuit o
XapaKTepe HeUcnpaBHOCTY (B C/ly4ae BOSHUKHOBEHUA) u3mepuTenbHoro kaHana: K3 TCM Ne, O6pbis

v TCM Ne, Heven AVA Ne v T.4.

BbIxogi B I71aBHOE MEHIO TEIIOCYETYMKA OCYILECTB/IAETCA C TIOMOIIbI0 KHOIIKM
«Esc». B cmydae ecnu M3MepUTENbHBIN KOHTYP 3allpOrpaMMMPOBaH Ha APYroii
TUII CXeMbI (3aKpbITasd CUCTeMa WIN PETMCTPATOP-CYETYMK), TO B PEXUMe
MeHI0 «Pabounmit» BBIBOATCA MHGPOPMATUBHBIE IIAPAMETPbl M Pe3y/IbTaThl
VI3MEPEHMIl, COOTBETCTBYIOLIME aATOPUTMaM pabOThl JaHHOTO KOHTYpa
(cmotpm 111 1.3-1.4 u [Tpunoxxenne A).

243 Onmnucanne pexnma «KoHourypaums» IaBHOrO MeHIO
TeINI0CYeTYMKA.
Pexxum «KoHdurypaumsa» rmaBHOTO MEHIO CIYXXUT IS IPOCMOTPA ¥ BHECEHMA
VI3MEHEHMI1 B KOHPUIYpaLMIO M3MEPUTETbHbIX KOHTYPOB TEI/IOCUeTYMKA.
Bp16op aHHOTO peXXMMa OCYILIEeCTB/IAETCA C IMOMOIbI0 KHOIOK YIIpaBIeHMA
(A U «Py»,
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TMepexoa K MPOCMOTPY KOH(BUIYpallMH H3MEPUTEIBHBIX KOHTYPOB BBINOJIHACTCSA HAXKATHEM
Ha KHONKY « 'V ». IIpn 5TOM B BEpXHEl CTPOKE CJIEyIONIEro MyHKTa MEHIO BBIBOJIMTCA HOMEP
< \l/ > Esc KOHTYypa, ero coctosune (BKJI wam BBIKJI) n THIT cXeMBI, Ha KOTOPYIO OH CKOH(pUTYPHPOBaH.

KoHdpurypaumsa

Bo160p KOHTYpa AJ1s1 IPOCMOTPA BBIIOIHSICTCS C IIOMOIIBIO KHOIIOK « €% U «P>».
Esc v
Kouryp 1 BKJI | <4P» | Kouryp 2 BKJI
3aKpBITHIIT ” OTKpBITHIH n

- -
T ' T '
1 v ' [ 4 '
-------- Tomommmmomony e Yoo
H MpocmoTp N H MpocmoTp H
1 1 K ! 1 !
1 KoHduUrypaumm 1-ro [ ! KoHurypaumm 2-ro [

' I
! KOHTYypa ! HE KOHTypa E '
____________________ ' [ L L L LT T '
' Esc i ' Esc i
[, i [, L

ITpocMoTp KOHGUrypauuu BbIOPAaHHOTO M3MEPUTEIBHOTO KOHTYPA, @ TaKxke
3aIlOMIHaHMe U3MEHAeMOro (IIpOrpaMMIpPyeMoro) IapaMeTpa BBIIONTHACTCSA
IyTeM Ha)kaTUsA Ha KHOIKY «V». V3MeHeHMe IIporpaMMIpPYyeMOro ImapameTpa
BBITIO/HSIETCS C MTOMOIIBI0 KHOMOK «<» 1 «»». Hibke B KadecTBe mpumepa
IPUBOJUTCS COCTAaB BBIBOAMMON MHQOPMAIUY M3MEPUTETbHOIO KOHTYpa,
3aIpOrpaMMIPOBAHHOTO I PAaOOTHI B OTKPBITOI CHCTEME TeIIOCHAOKEHUA.
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pexuma MeHIo

eCNn  ycTaHoB/1eHa

BHumaHue!  Jlioboe  U3MeHeHMe  HacTpoek
Konryp 2 BKIJI P
OTKPbITBI «KoHpurypauua» BO3MONKHO AuWb B cAyvae,
l v nep IYKa, paspeLuarLan U3MEeHEeHNe NapamMeTPOB HACTPOIMKM (CMOTPK
Konryp: —M3meHeHue CoCTOAHMA KOHTYpa («BratoueH», «BbIKAKOUYEHY) BbINONHAETCA C MOMOLLbIO
BK/”'O"IQH KHOMOK «<4» U «»».

| v

Tun KoHTypa:
OTKpHBITBIN

KHOMOK «<4» U «>»

| v

Pexum paboTbl:
1 (0cHOBHOIT)

MOMOLLIbHO KHOMOK «<4» U «>».

| v

1 v
G2: Qly
XXX MM

i
Tun BX0A08: 1+ Tun BxoA0B:
1
-«
VmnynbcHple =" YacToTHBIE
bmmmmoo ool P
v | 2 T
—Homep WM (pacxogomepa) Ha nopatowem Tpy6onposoge
G1: Homep UN BBOAMTCA  MOPa3pAaHO. BbiBOp  M3MeHAemoro  paspaa
XXXXXX | sbinonHsetca  HawaTMem — KHOMKM — «<».  W3MeHeHwe
l = BbIBPAHHOrO Pa3pAaa BbINOHAETCA HAKaTUEM KHOMKM «>».

611 — [vametp ycnoBHOro npoxoja pacxogomepa Gl BBOAMTCA

o XXX MM nopaspAgHo. Bbiop M3meHAemoro paspaga  BbINOAHAETCA
HaKaTUeM KHOMKM «<». M3meHeHue BbibpaHHOro paspsasa
l v RhINONMHAPTCA HAXKATUEM KHOMKU «»».

61 Gmax —3HayeHMe  MaKCMManbHOTO  Pacxofa,  M3MepsieMoro
. 3 pacxogomepom  G1, BBOAMTCA  nopaspsaHo.  Boibop
XXX.X m°/g M3MEHAEMOro paspsza BbIMONHAETCA HaXaTMeM KHOMKM «<».

l v M3meHeHne  BblbpaHHOTO  paspAda  BbINOAHAETCA

GL:K — BecoBoii  Koapduumer pacxogomepa Gl BBoauTCA
v nopaspagHo. Bbl6op W3MeHAEMOro paspsda BbINOJHAETCA
XXXX.X J1/MMIT | waatviem kHomku «<». UameHeHne BbI6paHHOrO paspasa

v BbINONHAETCA HAXXATMEM KHOMKM «>». B Cly4ae YacToTHbIX
BXO/Z0B 3HaYeHMe YacToTbl Fmax GpuKcMpoBsaHo.
—Homep WM (pacxosomepa) Ha obpaTtHom Tpy6onposoae

G2: Homep 1N BBOAMTCA  MopaspsfHo. Bblbop  M3meHsemoro  paspsga

XXXXXX |eononHserca  HaaTvem — KHOMKM  «<».  U3meHeHne

BbIGPAHHOrO Pa3pAAa BbINONHAETCA HAKATUEM KHOMKM «»».

— [vameTp yCNOBHOTO Npoxoja pacxogomepa G2 BBOAMTCA
nopaspagHo. BblGOp M3MeHsIeMOoro  paspsiAa  BbIMOMHAETCS
Ha)kaTMeM KHOMKM «<». M3meHeHue BbI6paHHOrO paspasa

1 v

G2: Gmax

XXXX m*/a

et

G2: Ky
XXXX.X na/umn

v

RhINONMHAPTCA HAXKATULM KHOMKU «»».

—3HauYeHMe  MaKCMMaNbHOTO  Pacxoda,  WM3MepAemoro
pacxogomepom G2,  BBOAMTCA  ropaspsgHo.  Boibop
WU3MEHAEMOro paspAAa BbIMNOMHAETCA HaXaTUEM KHOMKU «<»,
M3meHeHne  BblbpaHHOTO  paspana BbINO/IHAGTCA

— BecoBoit KoadpduumeT pacxopgomepa G2 BBOAUTCA
nopaspsagHo. Bbl6op W3MeHAeMOro paspsga BbINOJHAETCA
HaaTMem KHOMKW «<». M3meHeHue BbIGpaHHOro paspasa
BbINO/IHAETCA HaXKaTUeM KHOMKK «>». B CNnyyae 4acCTOTHbIX
BXOZ0B 3HaYeHMe 4acToTbl Fmax GpUKcMpoBaHo.

—M3meHeHne TMNa KOHTypa («3aKpbiTblii», «Pacxogomep») BbINOAHAETCA C MOMOLLBIO

—-MameHeHne pexuma pabotbl (cmoTpu n.n. 1.3, 1.4 v npunoxeHue A) BbINONHAETCA C

| —Bbl6Op TMMOB BXOAO0B KaHa/OB U3MEpPEHMIA pacxosa
I

! BbIMOJTHAETCA C MOMOLLLIO KHOMOK «<4» N «>».,

|

|

XXXXXX

________ oot
oo S ,
i G2: Homep M H
P XXXXXX
e
G2: lly
L XXX MM
A
E G2: Gmax H
DOXXXX M3/
AL i
i G2: Fmax E
! 1000 Ty
[ pa i
1

Tennocuemuux mHozoxananvHolti TM-33. Pyxosodcmeo no akcniyamayuu

27



)

-

3HaueHue Py: ycranas-
nvBaemoe (M3mepsiemoe)

[

)

4

]
el V-mmmmm ey i
! YcraHasavBaemoe 3Had. |
i Py XX MMa E
1
_________ B

v Y

3HayeHue P,: ycraHas-
nuBaemoe (U3mepsaemoe)

K-Bo3HakoB Q: X

l v

K-Bo 3HakoB V: X

v
2

~

—Cnocob nonyyeHns MHGOPMALMK O BENUUMHE M3BBITOUHOTO AABAEHMA TENNOHOCUTENA B NOAAIOLIEM
Tpy6onpoBoze: pe3ynbTaT U3MepeHUii MK yCTaHOBAEHHOE (3anporp poBaHHoe ). Boi6op

cnoco6a nosyyeHus 3HadeHna P; BbINOHAETCA C MOMOLLBIO KHOMOK «<» U «»». Ecnn BbibUpaetca

« P1: , TO CAeAyloWmidi NYHKT MEHI0, BbiAENEHHbI LITPUXOBOMN
NIMHWEN, OTCYTCTBYET.

-YcTaHas/1Baemoe (NporpamMmmpyemoe) 3HaueHne Py BBOANTCA C MOMOLLBIO KHOMOK «<» U «»».

-Bua nonyueHns uHbOPMaLUMM O BenuuMHe M3BHITOYHOTO AABAEHMA TENNOHOCUTENA B OBPAaTHOM
Tpy6onpoBoAe: pe3ynbTaT U3MEPEeHUii MK YCTaHOBNEHHOE (3aNporpaMMUpoBaHHOE 3HaueHue). Beibop
cnocoba nonyyenns 3HadeHus P, BbINOJHAETCA C MOMOLLBIO KHOMOK — BbIAENEHHbIN LUTPUXOBOM
NIMHMeE, OTCYTCTBYET.

-YcTaHasamBaemoe (Mporpammupyemoe) 3HaueHue P, BBOAUTCS C NOMOLLBIO KHOMOK «<4» 1 «»».

— KonnyecTso 3Hakos (0T 2 40 9)nocsie 3anaToi, BbiBogMMbIX Ha KU gns Q B pexume meHio
«Pabounit». M3ameHeHMe KONMYECTBA 3HAKOB BbINONHAETCA C MOMOLLBIO KHOMOK  « du

— Konnyectso 3Hakos (0T 1 4o 4) nocne 3anaToit, BbIBOAUMBIX Ha KU ana V B peskume meHio
«Pabounit». N3meHeHWe KONMYECTBA 3HAKOB NPOU3BOAUTCA C MOMOLLbIO KHOMOK ~ « " u

BbIxXof B I/TaBHOE MEHIO TeIIOCYETUMKA OCYIECTB/IACTCS C HOMOIIbI0 KHOIIKY
«Esc». B ciyuae, eciy M3MepUTEIbHBIN KOHTYP IPOrPaMMMPYeTCs Ha PYroi
TUII CXeMbl (3aKpbITas CHCTeMa JIN PEeruCTPATOpP-CUeTUMK), TO B PeXUMe
MEHI0 «KOHOQUIypanus» OTOOpakaloTcsi MHQPOpPMATUBHbIE —IapaMeTpbl,
COOTBETCTBYIOIME aITOPUTMaM pabOThI JaHHOTO THUIIA CXeMbl (CMOTpH ILIL
1.3-1.4 u Ilpunoxenne A).
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2.4.4 Omnucanme pexuma «JJaHHble TOBepKM» IJIABHOTO MEHIO
TeIIOCYETYMKA.
Pexxum «/laHHBIe TOBepKM» IpefHa3HadyeH [ YIpaBleHUA IPOLecCOM
MOBEPKU TEIIOBBIYMCINTENA Y IPOCMOTPa, BhiBOoAUMBIX Ha KK, pesynbraToB
U3MEPEHUIL.
BpI60p ZaHHOTO peXXyMa ITIABHOTO MEHIO BBIIO/IHACTCA C IIOMOIIBIO KHOIIOK
yIpaBieHusA «<» U «»». IIpocMOTp NYHKTOB MeHI0O «JlaHHbBIE IOBEPKU»
IPOBOJUTCA IyTeM IOC/Iel0BATeTbHOIO Ha)KaTMA KHONIKMU YIPaBIEHUS «V».
ITpu stom Ha KKV BbIBOAMTCA Cepyomas MHGOpMaL:

[laHHble noBepku
<V > Esc 2
l v — Tpouecc OAHOKPAaTHOTO W3MepeHua (MoBepkM) 3anyckaercs
HaXaTMem Ha KHOMKy «»». NPy 3TOM B HUXKHEN CTPOKE MHAULMPYETCA
3anycTuth — > 3anycTuTh N Bpems, OCTalolieecs A0 KOHLA M3mepeHus. WHTepsan BpemeHu
| ocramocs XX ¢ noBepKn (T1) ycTaHaBAMBAETCA B pexkume MeHIo «CyKeBHbIN».
|

Ml

Qla MKan — 3HayeHue KonuuectBa Tennotbl  (MKan), HakomneHHoe 3a Bpems usmepenus (T,) B nepsom
XXXXXX M3MEpUTENbHOM KOHTYpe.
v
1
S~——
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1

v

—3HaueHna o6bema U Macchl TENJOHOCUTENS, U3MEPEHHbIE (HaKoMNeHHble) 3a BpemaA T,y no
M1, X, XXXXX
> > KaHany G1 nepsoro U3MepuTENbHOMO KOHTYpA.
V1,m3 X, XXXXX
l v
M2 X —3HauyeHna 0BbEMa U MacChl TEMNOHOCUTENS, U3MEPEHHbIE (HaKoNNeHHbIe) 3a Bpema Ty, no
>T XXXXX
KaHany G2 nepBoro U3MepuTeNbHOTO KOHTYpa.
V2,m3 X, XXXXX
l v
T1.°C X.XX - CpepiHvie 3a Bpems Ty 3Ha4eHWA TeMnepaTypbl TENNOHOCHTE/A, COOTBETCTBEHHO, 0 NepBOMY (noaaya) u
> >
° BTOPOMY (06paTKa) KaHaNaM U3MePeHHIA TeMNeparTyp B NePBOM U3MEPUTENLHOM KOHTYpE.
T2, °C X,XX pomy (obparka) p patyp 8 nep! p yp
| v
QZ, MKan — 3HaueHre konnyectsa Tennotel (MKan), HakonneHHoe 3a BpemA u3mepenus (T,) Bo BTOpOM
KXXXXX M3MEPUTE/IBHOM KOHTYPE.
l v
—3HayeHna o6bema U Maccbl TENJOHOCUTENS, U3MEPEHHbIE (HaKonNeHHble) 3a Bpema T,y no
M3, X, XXXXX '
KaHany G1 BTOPOro U3MepuUTENbHOTO KOHTYpa.
V3,m3 X, XXXXX
l v
—3HaueHus 06bema U Macchl TENOHOCUTENS, U3MEPEHHDIE (HaKonNeHHble) 3a Bpema Ty, no
M4, X, XXXXX ’
KaHany G2 BTOPOro U3MepUTENbHOTO KOHTYpa.
Vam3 X XXXXX V52 BTo P v
l v
T3.°C XXX - CpepiHvie 3a Bpema Ty 3Ha4EHUA TeMNePaTypbl TENNOHOCUTEA, COOTBETCTBEHHO, M0 NepBOMY (noaaya) u
> >
T4, °C X,XX BTOPOMY (0BpaTKa) KaHasaM U3MEPEHHIA TeMNEpPaTyp BO BTOPOM U3MEPUTENLHOM KOHTYpe.
l v
— CpegHvie 3a Bpema T, 3HAYEHUA TeMNEPaTYPbl XON0AHOM BoAbI (T5).
T5,°C X, XX
l v
P1. MII X — CpepHve 3a Bpema Ty, 3HaueHA U3BbITOUHbIX JABAEHUI TENIOHOCUTENS, COOTBETCTBEHHO, MO NEPBOMY
a
> XXX
(nopaya) u BTopomy (0BpaTka) KaHaiam M3MePEHUiA AaBNEHUA B EPBOM M3MEPUTENBHOM KOHTYpE.
P2, MIla X, XXX
1 v
P3, MIla X, XXX — Cpepve 3a Bpema Ty, 3HaueHA U3BbITOUHbIX JABAEHUI TEMNIOHOCUTENS, COOTBETCTBEHHO, MO NEPBOMY
P4, MIla X, XXX (nopaua) 1 BTOpoMy (06paTKa) KaHaNam M3MepPEeHWI aBNeHUA BO BTOPOM U3MEPUTENBHOM KOHTYpE.
v
2
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BoIxop B ITaBHO€ MEHIO TEMIOCYETYMKA OCYIIECTBIAETCA C IOMOIBI0 KHOIIKA
«Esc».

2.4.5

TeIIOCYETYMKA.
Pexxum «Cry>xe6HbIT» IIpegHa3HaueH I MpocMoTpa BoiBoayMoit Ha JKKI,
nHpopMaLny, KOTOpas AB/AeTCA 0O0IIell A/ BCeX U3MepPUTE/TbHBIX KOHTYPOB
TeIIOCYETYMKA.
Bp160p JaHHOTO peXyMa IITABHOTO MEHIO BBIIIOMTHAETCS C MTOMOIBI0 KHOIIOK
yIpaB/ieHuA «<» 1 «»». [I[pocMoTp MyHKTOB MeHI0 «CiTy>KeOHBII» IIPOBOAUTCA
IIyTeM IIOC/Ief0BaTeIbHOTO Ha)KaTUsA KHONKY yIpaBleHMA «V». IIpu sToM Ha
JKKMW BoIBOAMTCA Crepyomas MHGOpMAI:

Omucannme pexnma  «CloyXeOHBII»  ITABHOTO  MEHIO

CryaeBrbiii B ! Mo6oe HacTpoeK pexuma MeH «CayebHbI»
v (kpome ckopocTM 06MeHa 1 CeTeBOro aZpeca) BO3MOXKHO NULLb B Cy4Yae, ecnu
<Vv > Esc y p ,  pasp TpOB
HACTPOMKM (CMOTPY N. 5.6 1 1 puUcyHOK I.1 npunosxeHus I).
v
N XXXXXX —3aBoACKoOI Homep 1 Homep Bepcin MO TennocyeTuMKa. YCTaHaBMBAKOTCA NPU BbiMyCcKe

Bepcmﬂ X.XX ?%npowasoncma.
Ly 2

~—’

ABOHEHT: —Appec aboHeHTa.

XXXXXXXXXXXX

—CeTeBOI agpec Tennocyetymka (ot 0 go 127) npu MCNONb3OBaHUW €ro B COCTaBe
KOMMNbloTEpHOM ceTu unm ACY. YcTaHoBKa (M3MeHeHWe) CeTeBOoro aApeca BbIMONHAETCA C
MOMOLLBIO KHOMOK « > urd.

CeTeBOM agpec

RS-232/485 XX

lv

CkopocTb 0bmeHa

— CKOpPOCTb 06MeHa JaHHbBIMM MEX/AY TENIOCYETYNKOM 1 BHELLHUMM MO UHTepdeicy RS 232 moxer
n3meHATbCA B npeaenax ot 9600 fo 115200 6oa. Ha npeanpuATUM—M3roTOBUTENE NPY BbINYCKE W3

RS-232 9600 NpOM3BOACTBA YCTaHABAMBAETCA 3HAYeHWe CKOpocTM obmeHa pasHoe 9600 6oa. WMsmeHenue
CKOPOCTU BLINONHAGTCA C NOMOLYBIO KHOMOK O uged.
v
— CKOpOCTb 06MeHa AaHHBIMU MEX/AY TENIOCYETYMKOM M BHELLHUMM MO UHTepdercy RS 485 moxer

n3MeHATbCA B npeaenax ot 9600 fo 115200 6o4. Ha npeanpuATUM—M3roTOBUTENE NPY BbIMYCKE U3
NPOM3BOACTBA YCTaHAB/AMBAETCA 3HAYeHMe CKOPOCTW oBMeHa pasHoe 9600 6Goa. WsmeHeHue
CKODOCT/ BbINONHAETCA C NOMOLLLBIO KHOMOK & & uce.

CKopocTb o6meHa

RS-485 9600
v

Tun Tepmonpeo6p.

100IT (1.3910)

—Bua ucnonbayemoro tuna TCM: 100N (Wig= 1,3910) uaun Pt 100 (Wi= 1,3850). U3meHeHne
ucnonbyemoro Tuna TCT BbINONHAGTCA € NOMOLLBIO KHOMOK « RN

| v

3HayeHue Tx: usmepsiemoe

-Crioco6 monmyyenns nHGOPMALMI O 3HAYEHUM TEMIIEPATYPbl XONOJHON BOJIBI:
pe3y/IbTaT M3MEPEHMiT MM yCTAHOBJIEHHOE (3aIPOrpaMMIPOBAHHOE 3HAYEHME).
Bribop criocoba nomyuenus sHauenns TX BBHITOTHAETCA C HOMOIUIBIO KHOMOK «<» 1

(ycraHasnusaemoe) M
«»». Ecmn Bpibupaercs «3Hauenne TX: uaMepseMoe», TO CHEAYIOUIMIl IyHKT MEHIO,
1 v BbIJIe/IEHHDII IITPUXOBOI JIMHMEN, OTCYTCTBYET.
YcTaHaBnmBaemoe YcTaHaB/iMBaemoe (Mporpammmpyemoe) 3HaueHue Tx BBOAMUTCA C MOMOLLBIO KHOMOK «<» 1
3Hau. Tx: XXeoC|
1 v
YctaHaBnBaemoe YcTaHas, oe (nporp pyemoe) PX BBOAMTCA C MOMOLLIbIO KHOMOK «4» 1
3Hau.Px: XXX MMal >

1 v

Bpema nosepku
XXXX ¢

v

2

~—

3HaueHNs BPeMeHM TIOBEPKM TH  BBOFUTCA ITIOPA3PALHO C IIOMOIIBIO KHOMIOK «<» I
«»». [Ipu 5TOM BBI6OP U3MEHSEMOTO Pa3psifia BBIOTHAETCS C IOMOLBI0 KHOIIKI «<»,
a M3Me-HeHNe ero 3HaYeHNA TPOU3BOJUTCA C TIOMOUIBIO KHOIIKY «P».
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BoIxof B I71aBHO€ MEHIO TEMJIOCYETYMKA OCYLIECTBIAETCA C IOMOIbI0 KHOIIKK
«Esc».

2.4.6 Onucanne pexxuma «HapaboTK1» I/TaBHOTO MEHIO TETTOCYE TYMKA.
Pexxum «HapaboTku» IITaBHOTO MEHIO CITYXKUT JIsi IPOCMOTpa MHPOpMaLuu
0 HapaboTKax (BpeMeHM pabOThl) M3MEpPUTENTbHBIX KOHTYPOB B MCIPAaBHOM
COCTOSIHMM, B HEWUCIIPAaBHOM COCTOSIHUM, B COCTOSIHMU OWIMOOK, a TakKKe
BHECEHIsI U3MEHEHUIT B PeXKMMBbI PaOOThI B COCTOSTHUN OLIMOOK.
BpI60p JaHHOTO peXXMMa OCYIIeCTB/ISAETCS C MOMOIIBI0 KHOIOK YIPaBJIeHV
«d» U «P»,

ﬂepeXOJl K IPpOCMOTPY Hapa6OTOK M3MEPHUTEIBHBIX KOHTYPOB BBIIOJIHACTCA HAXKaTHEM Ha
kHONKY « ¥ ». IIpu 3TOM B BepXHeii CTpOKe CIIeIyIOIIEro MyHKTa MEHIO BBIBOJUTCS HOMEpP
<V > Esc KoHTYpa, ero cocrostane (BKJI wii BBIKJT) u THI cXeMbl, Ha KOTOPYIO OH CKOH(UTypHPOBAH.
Br160p KOHTYpa JUIst IPOCMOTPA BBIIIOJHSAETCS C IIOMOILIBIO KHOTIOK « €4» H «P».

HapaboTku

Esc v

KonTyp 1 BKJI | <4» | Konryp2 BKJI
3aKpeITHIH OTKpBITHIH

<

<

MpocmoTp HapaboTok

MpocmoTp HapaboTok

PR

1 1 1 1
1 1 1 1
1 1 1 1
H 1-ro KOHTypa ! H 2-r0 KOHTYpa !
i ' i i
1 1 1 1

Esc i Esc i

[IpocMoTp HapabOTOK BBIOPAHHOTO M3MEPUTEIBHOTO KOHTYpa, a TaKXe
3allOMIHaHMEe W3Me-HAeMOro (IIporpaMMUpPYeMOro) pexuma paboTel B
COCTOSTHUM OIIMOOK BBIITOTTHAETCS Iy TeM HaXKaTVsA Ha KHOIIKY «V». VI3MeHeHMe
MIpOTPaMMMPYEMOT0 MapaMeTPpa BbIIOTHAETCS C MOMOIIbIO KHOIOK «<4» I «»»,
Hioke B kadecTBe IpuMepa HPUBOAMUTCSA COCTAB BBIBOAVIMON MHQpOpMaLUu
U3MEPUTEIbHOTO KOHTYPA, 3aIPOrPaMMIPOBAHHOTO I pabOThI B OTKPBITO
CUCTeMe TeIJIOCHAOKEeHN .

Bunmanne! JIro6oe m3MeHeHMe HacTpoek pexnma meHo «Hapaborkm»
BO3MOKHO /IMIIb B CTy4Yae, €CIM YCTAaHOBIEHAa NepeMbIYKa, paspelnaronas
M3MeHeHNe MapaMeTpoOB HACTPOikMm (cMoTpu 1. 5.6 m  pucyHok I.1
npunoxxenys I).
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Konryp 2 BKJI
OTKpBITHIH

v

Hapabotka BKIIL., 4
XXXX, XX

v

Hapa6ortxka uct., 4
XXXX, XX

1 v

Hapa6oTka ERR., 4
XXXX, XX

v

HapaboTka <Gpin., 4
XXXX,XX

lv

HapaboTka >Gpay., Y
XXXX,XX

lv

HapaboTka <dT., 4

XXX
|

D

4

nyMMapHOC BpeMs pa60T1,1 TEIJIOCYETYHMKA BO BKIIFOYEHHOM COCTOSIHUHA (C MOJaHHBIM
HamnpsOKEHUEM NMUTaHUs Ha TEIIOCUETUHK

—CymmapHoe BpeMsi paGOTbI KOHTypa B HCIPABHOM COCTOSHHH

—CymmapHoe Bpemsi paboThl KOHTYpa B TeX. HEHCIIPABHOM COCTOSHUH (error)

—CymmapHoe BpeMsi paboThl KOHTYpa B COCTOSIHMM, KOIJIa PAacxXoJ TEIIOHOCHTENs [0
OJJHOMY  WJIM JIByM KaHajlaM H3MEPEHMH  pacXoja  MEHbIIE YCTaHOBIEHHOIO
MHMHHUMAJBHOTO 3HAYCHHUS

—CymmapHoe BpeMsi pabOThI KOHTYpa B COCTOSIHHH, KOTJIa PAacXOj TEIUIOHOCHTEIS 110 OHOMY HITH
JIBYM KaHaJaM H3MEpPEHHUii pacxozia OoJIbIe YCTAaHOBICHHOTO MAKCHMAIBHOTO 3HAYCHHS

—CymmapHoe Bpemsi pabOThl KOHTYpa B COCTOSHMH, KOIJIa Pa3HOCTb TEMIIEPATyp TEIIOHOCHTEIsS B
TOZAOLIEM B 00paTHOM TPyOOmpoBoaax ( WiIK B 00paTHOM TPyOOIPOBOAE U TPYOOIPOBOIE XOIOMHOM
BOJIbI ) MCHBIIIE YCTAHOBIICHHBIX 3HAYCHUI
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™
0

Owwnbka no G1min
dukcupyetca (HeT)

1 . 1
1 Mo ownbke G1min '
'
| MPOfOMXaTb CYeT (0CTa-HOB |
1
| CyeTa) i
L

Owwmbka no G1max
duKcrpyetca (Het)

A 2
1 Ycr. pacxog Glmax
PXX%  XXXXM3/u}

IR

II'Io owmnbke GTmax '
.npo,qomKaTb cyer (HeT)

A 4
L | OwwbkanodT1-2
wer | duKcupyetca (HeT)

| Yctanasnusaemoe H
1 3Hay. dT1-2.min XoC|

1o owwnbke dT1-2.min '
I

1 MPOAOMKaTh CYeT (OCTaHOB|
.cqua) H

1
v Y
Owwmbka no G2min

et | pukcnpyetca (Her)

yer. pacxon G2min
X% X XXX M3/di

.I'Io owmnbke G2min .

— OwwnbKa no G2max
rer | dukenpyeTcs (HeT)

.yCT pacxop G2max !
- XX%  X,XXXX M3/q.

—Bbi6op BapuaHTa: OwnbKa Gy <Gynyin dUKcHpyeTca (He duKcupyeTca) BbINOAHAETCA C

MOMOLLBIO KHOMOK «<*» N «»».,

—YcranoBka 3Ha4CHUS Gy BBIMOJTHSICTCS € MOMOLIBIO KHOTIOK «€4» H «P ).

*BBIGOP pexuma paﬁOTLI TP BOSHHUKHOBCHHH OIINOKH: «IIPOAOJIKEHHE CUETa» HIIN
«OCTaHOB CYETa» BBIMNOJIHAETCS C IOMOLIBIO KHOMOK «4» U «P>».

—Bbibop BapuaHTa: Ownbka Gy >Gimay PUKCUpyeTca (He PpuKcupyeTca) BbIMONHAETCA C

NMOMOLLBIO KHOMOK «<4» U «»»,

—YcraHoBKa 3HAYESHUs Glmax BBIIIOJIHAETCS C IOMOILBIO KHOIIOK «<€» U «P>».

—Bp10op pexmma paboThI IPH BO3HUKHOBEHHH OLIMOKM: IPOJOIDKCHHE CYETa» WM «OCTAHOB
cueTa» BHITIONHACTCSA C TIOMOIIBIO KHOTIOK « » M «P> ).

—Bbibop BapuaHTa: Owmnbka dTq,< ATy, min OUKcHpyeTca (He duKcupyeTca)  BbinoaHAETCA C

MOMOLLbIO KHOMOK «<4» U «»»,

—VYcranoska 3HaueHust ATy iy BBIIOTHSACTCS C TIOMOIIBIO KHOTIOK « € H «P).

7Bbl60p pexuma pa60Tl’I TP BO3HHUKHOBCHHUH OIIMOKHU: «IIPOJIOJDKEHHUE CYETa» W
«OCTQHOB CU€Ta» BBIMOIHSIETCS C TOMOIILIO KHOIIOK «<€» U «P».

—BbI6op BapuaHTa : OWMBKa Gy <Gonin PMKCUpyeTCA (He GUKCUPYETCA) BbIMOMHAETCA C NOMOLLbIO KHOMOK

LS DN7R( SN

—YcranoBka 3Ha4eHUST Gy BBIMTOIHSIETCS € MOMOIIBIO KHOTIOK « 4» H «P .

—Bri0op pesknma pabGoThl IPH BO3HHKHOBECHHH OIIMOKH: IIPOJOJDKCHHE CUETA» HIIH «OCTAHOB
cueTay BHITIONHACTCS C TIOMOIIBIO KHOTIOK « <) U «P>».

—Bblbop BapuaHTa: Ownbka G, >Gymax  PUKCMPYeTCA (He dUKCMPYeTCA)  BBIMONHAETCA C MOMOLLbIO

KHOMOK  «*» U «>»,

—YcranoBKa 3Ha4EHUST Goppay BBITIOIHACTCS C TIOMOIIBIO KHOTIOK «4» M «P ).
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! 1 . . 2
Mo ownbke G2max : —Bpi0op pexuma paboTHI IPH BO3HUKHOBCHHH OIIMOKH: IIPOJODKCHHE CYETa» WM «OCTaHOB

1 H CUeTa» BBINOJIHACTCS C HOMOIIBIO KHOMOK « @) U «P>».
\MpoJosKaTh cyeT (HeT)|
'

________ O
OwmnbKa no dT2-x —Bbi6op BapuaHTa: Ownbka dT,.,< ATy min PUKCHPYETCA (He GUKCHUPYETCA)  BLINOAHAGTCA C MOMOLLBIO
Her | ¢|/|Kc|/|pye-rcﬂ (HeT) KHOMOK «<4» U «»»,
A M

! YcTaHaBMBaeMoe —YcranoBka 3Ha4eHust T yin BBITOTHSIETCS C IOMOIIBIO KHOIIOK «4» H «P>».

13Hay. dT2-x.min XoC

1 ; _ a e . .
! Mo own6ke dT2-x.min ! BbI60p pexuma paboThl MPU BO3HUKHOBEHMH OIIMOKH: «IIPOJOJDKEHHE CHeTay HIIN
| NpogomkaTb cuer (ocTaHoB | «OCTaHOB CYETA» BBIMOJIHSACTCA C TIOMOIIBIO KHOMIOK «4» H «P».
| cueTa) !
L 1
1
v v
— 4 )
~

B mento «HapaboTkn», CTpyKTypHas cXeMa KOTOPOTO IPUBEJeHa BbIIIe, /L1
KKIOTO COCTOSHMSA OLIMOKM, B 3aBUCHMMOCTY OT YC/IOBUII IIPYMEHEHN,
IIPOBOAINTCSL YCTAHOBKA «peaKLUMM» TEIUIOCUeTYMKA Ha €€ BO3HNMKHOBEHUeE:
«ommbka ¢ukcupyercs» win «ommbka He ¢ukcupyercs. Ilpu aToM, ecmu
VIS KaKo¥i-TM60 OIMOKY BBIOMpPAETCS] BAPMAHT «OLIMOKA He PUKCUPYeTCs»
(mampumep:«Ommobka mo G, . He PpUKCHpPyeTCs»), TO CIAYIOIINIL 38 AHHBIM
(0 CTPYKTYpHOI CXeMe) IYHKT MEHIO, BbIIE/TeHHBIN IPepPhIBUCTON PaMKOI
«¥Ycr. pacxon G, . », Ha JKKU ne BpiBOmMTCA. IIpM mocnemyiomeM HaxaTtuu
Ha KHONKY «¥» Ha [UCIUIe/l TeIUIOCYeTYMKA BBIBOAUTCA IIYHKT MEHIO,
COEVIHEHHDI C IPEAbIAYIIMM II0 CTPYKTYPHOM CXeMe CIUIOUIHO CTPEKON,
a B pexxume MeHI0 «Pabounit» Ha KKV He BBIBOEUTCS COOOIIEHME O TaHHOM
ommoKe.

Ecmu pyst Kakoii-m6o ommbKy BeIOMpAeTCss BAPUAHT «OIINOKa PUKCUPYETCsI»
(mampumep:«Ommbka mo G, dpukcupyercs»), To CleAyOMil 32 JaHHBIM (110
CTPYKTYPHOI CXeMe) ITyHKT MEHIO, BbI/IeJIeHHBII IPEPhIBUCTON PAMKOI «YCT.
pacxop, G1 iy”> BPIBOIUTCS Ha KK, a B pexxume menio «Pabounit» Ha KK
BBIBOJMTCS COOOILIIEHIIE O JAHHOI OIIMOKe.

ITpn mocnepyromeM HaXaTUM Ha KHOIKY «V» Ha [JUCIUIEN TeIIOCYeTdMKa
BBIBOOUTCA IIYHKT MEHIO, COeAMHEHHDIN C NPefbIAYIINM Ha CTPYKTYPHOI
cxeMe IIpepbIBUCTON cTpenkoit: «ITo ommbke G IpORo/mKaTh cyeT (OCTAaHOB
cyeTa)».

Beibop anropmrmMa paboOTBI M3MEPUTEIBHOTO KOHTYpa B  YCIOBUAX
BO3HMKHOBEHMSI JAHHOV OLIMOKM BBINOTHAETCS C HMOMOIIbI0 KHOIOK «<» I
«»». Eci BbIOpaH anroput™ paboThl ¢ IPORO/DKEHNEM CYeTa, TO M3MepPeHMs
B KOHTYype IPORO/DKAITCA B 00BIYHOM pesxume. IIpu aToMm B MeHIo «Pabounit»

1 min
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BBIBOIUTCA TeKyllass MHPOpPMALMA O TUIe OMMOKM, BO3HUKIIEN B JaHHBII
MOMEHT BpeMeHM. BpeMs, B TedeHue KOTOPOTO M3MEpPUTENbHBIN KOHTYP
HaXOJVJICS B COCTOSTHVM IaHHOJ OIIVIOKM, HAKAIl/IMBAeTCS B COOTBETCTBYIOIEM
VHTETpPaTOpe, a €ro CyMMapHOe 3HayeHVe BBIBOAWTCSA HA MHAMKALUIO B
COOTBETCTBYIOIIEM ITyHKTe MeHIo «HapaboTknm».
Ecmu BbIOpaH anroputM paboTBl C OCTAHOBOM CYeTa, TO TEIUIOCYETYMK B
TeYeHUe BPEMEHM [eICTBMS NAHHON ONIMOKM He BBIIONMHACT HAaKOIUICHMS
C HapacTaoIMM UTOTOM IIOTPeO/IICHHOIO KOJIMYeCTBA TEIUIOTHI B
COOTBETCTBYIOIIIEM M3MEPUTETbHOM KOHType. IIpy 3TOM B pexume MeHIO
«Pabounii» BBIBOAMUTCA TeKyllas MHPOpPMALMs O THUIIE OMIVOKM, BOSHMKIIEN
B JIaHHBI/I MOMEHT BpeMeHU. BpeMs, B TedeHMe KOTOPOTO TeIIOCUeTYUK
HaXOJVJICS B COCTOSTHVM IaHHOJ OIIVIOKM, HAKaI/IMBAETCS B COOTBETCTBYIOIEM
VHTETpPAaTOpe, a €ro CyMMapHOe 3HadyeHVe BBIBOAWTCSA HA MHAMKALMIO B
COOTBETCTBYIOLEeM TyHKTe MeHIo «Hapabotkn». [Toce ncuesHoBeHMs ommnoOKu
U3MEPUTEIbHBIN KOHTYP NPORO/DKAET PabOTy B OOBITHOM peXIMe.
Baumanme! B 1memsax KoMMep4YecKoro ydera TeNZIOBOMl 3Heprum,
TEIUIOHOCUTENISA M KOHTPONA KavyeCcTBa TEIIOCHAO>KeHUs, NpHu BbIiOope
arropuTMa paboThl U3MEPUTETHHOTO KOHTYPa B YCIOBUAX BO3SHUKHOBEHILA
omMOOK MIPOrpaMMMPYIOTCA  PeXNMBL: «ommbKa  ¢ukcupyercs»,
«popomkarh cuer» (Tpebosanus IIII PO Ne1034).
[/ BbIXOJIa B ITTaBHOE MEHIO TeIJIOCUeTUMKA HY)KHO HaXKaTh KHOTIKY «Esc».
Ecnu m3MepuTenbHBIN KOHTYpP 3alpOrpaMMMPOBAH Ha JAPYroil TUI CXeMBI
(3aKkpbITasd CucTeMa WIM PErUCTPATOP-CYETUMK), TO B PEKUME MEHIO
«HapaboTkm» BbIBOEUTCA MHGPOPMAIMA COOTBETCTBYIOLIAA aJTOPUTMaM
paboThI JAHHOTO KOHTYPA.

2.4.7 Omnmncanre pexuma «JIMarHOCTMKa»  IJIABHOTO  MEHIO
TeIIoCYeTYMKa.
Pe>xxum «JImarHocTyKa» IIIaBHOTO MEHIO CITYXKUT A/IS HIPOCMOTpa MHPOpMaLnm
O COCTOSIHMM KaHaJIOB M3MEpEeHMIl TeMIIepaTyp, JaBleHNil TeIIOHOCUTENs, a
TaKoKe MHPOPMALMY O COCTOSHNMM BHYTPEHHUX LIMH OOMeHa JaHHBIMU, YTO
II03BOJ/IAE€T COKPAaTUTh BpeMs, 3aTpadeHHOe Ha [JMAarHOCTUKY M yCTpaHeHUe
IPUYMH HENpaBUIbHON pabOTHl TEIIOCYETYMKA TPV IPOBENEHMUNU ITyCKO-
HaJTaJIOYHbIX PabOT 1 B IpoLiecce SKCIUTyaTalVN.
Bp16op aHHOTO peXXMMa OCYILIeCTB/IAETCA C MOMOIBI0 KHONOK YIIpaBIeHNA
«<4» U «»», IPOCMOTP MH(OPMALIUY O COCTOSHNI KaHA/IOB MI3MEPEHMI 1 IINH
o6MeHa JaHHBIMU OCYIECTBIIACTCS C IOMOIIbIO KHOIIKM «V».
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[wnarHoctuka

el o
LY :

T1.°C XXX XX — B HUKHEN CTPOKE BbIBOAUTCA M3MEPEHHOEe 3HayeHne conpoTtusieHus TCI, NOAKAHYEHHOTO K
Rl’ o XXX,XX nepBOMy TemMNepaTypHOMY KaHajly TeNI0CHETYMKY (CMOTpY npunokeHue §), a B BepXHeit CTpoke —
M
’ > 3HayeHWe TemnepaTypbl, COOTBETCTBYIOLLEE STOMY COMPOTUB/IEHMIO.
l M B ! Ecimm KaHal u i TyphI ( 00pBIB
g Y , cny P nepaTyp pumey P
' Tn. °C XXX XX ! JINHUM CBSI3H), TO B HHIKHell CTPOKe BBIBOJAUTCH KOMeHTapuii «O0psiB» OM, a B BepxHeii —
H > 4 3navenue *,** °C. B ciryuae ec/in HEHCIIPABHOCTH KAHAJIA BLI3BAHA KOPOTKHM 3aMbIKAHHEM
' Rn, OMm XXX, XX H TCII, To B HHKHEll CTPOKe TCS conpotusiennsi <100 Om, a B BepxHeii —
'
R ' 3HaveHue *,** °C.
v
T5.°C XXX XX — B HWKHEW CTPOKE BbIBOAMTCA M3MepPEeHHOoe 3HaueHue conpotusnenus TCM, NOAKNOYEHHOTO K
> >

NATOMY TeMNepaTypHOMY KaHasly TennocHéTymka (cMoTpu npunoxenue §), a B BepxHem CTpoke —
3HayeHWe TeMnepaTypbl, COOTBETCTBYIOLLEE STOMY COMPOTUB/IEHMIO.

R5,0Mm XXX, XX

l v

P1.MIIa XXXX — B HMWXHEN CTpoKe BbIBOAUTCA W3MEpPEeHHOEe 3HayeHWe NOCTOAHHOro Toka ot AU[,
> > NOAKNIOYEHHOTO K MEPBOMY KaHany U3mepeHuii 4asieHus (CMoTpu npunoxenue M), a B BepxHei
Il’ MA XX’XX CTPOKe — 3HavyeHune M36bITOYHOTO AaBNeHnA, COOTBETCTBYIOLLEE STOMY TOKY.

1 R (] W .
:I pn, MA XX, XX ! Ec.nf I KaHaJl M3MepeHHii 1aBJjieHust (Hanpunlsp. 00pBIB JIMHUH
CBSI3H), TO B CTpoKe TCS , 0,0 MA, a B Bepxueii — 3nauenne 0,0

Pn,MIla  XXXX'! M

I
I
I
L

— B BepxHel CTPOKe BbIBOAWUTCA KONMYECTBO OWMBOK (cboes) obmeHa AaHHbIX MO BHYTPEHHeN
Om. 12C X wuHe Tennocyétumka 12C. ECAM HeucnpaBHa BHYTPEHHAA WMHA TeNNOC4&TYMKa (Hanpumep:

N/I0X0I KOHTAKT), TO KOJIMYECTBO OWMNBGOK 06MeHa NOCTOAHHO YBENMYMBAETCA.

S~—
I[}IH BbIXO/ja B I/TAaBHOE MEHIO TEIVIOCYETUYMKA HY?’)KHO Ha’)KaTb KHOIIKY «Escr.

2.4.8 OnncaHne pexxuma «Afanrtep» IJIaBHOTO MEHIO TeIJIOCUeTYMKA.
JlaHHBIT peXXuM IpegHasHaueH i obecliedyeHMs CbeMa CTATUCTUYECKO
nH(OpMaLMY C TeIUIOCYeTYMKA MY MOMOLIM afilaliTepa CbeMa U IepeHoca
maHHbIX (nanee—apganrep wi ACIII).

Beibop pexuma «Afantep» ITIABHOTO MEHIO OCYILIECTBJISIETCS C ITOMOILIBIO
KHOIIOK yIIpaBJIeHNA «<» 1 «»». [Ipy HakaTuy Ha KHOIIKY yIIpaBIeHUA «V» Ha
JKKM BbIBOAMTCA Crepyromas nHGOpMaIys:

MNMouck apanTepa..
-He MoAKIoYeH-
(++ nogkntoyeH ++)

—B BepxHIO0 cTpoOKy BhIBOAMTCA HOMep (aiina 3amucy (¢ 0 1o 3), a B HIKHIOK 3aBOJICKOH
®arin 3anuncm: XX HOMEp TeILIOCYETYHKa, ¢ KOTOPOro paHee IPOHM3BEEHA 3alMCh B JaHHbIA (aiin, 1 jgara

N npubopa, AaTta 3anucu sarmen

—B cnyyae NoAK/oYEHsA aAanTepa NoABAAETCA COOBILEHNE KMOAK/OHEH»
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3anuch CTaTUCTUYECKUX NAHHBIX B afialiTep MPOBOJUTCA MM MOBEPX paHee
3allICAHHBIX, B 9TOM C/Iy4ae B BbIOpaHHOM daiiyie ocraercss MHpopMarus,
3alMCcaHHas MOCIeNHel, Wi B cBobogHyw obmacte mamatu (¢arur). ITonck
cBo6OfIHOTO OT 3amyceil ¢ariyla OCYIeCTB/IAETCA C IIOMOIIBI0 KHOIOK «<4» U
«»». IIpu aToM B crmydyae Hammuus cBobopHoro daita Ha JKKI BeiBoguTCS
crepyonas MHOpMaLUA:

®aiin 3anmem: XX —IIporeaypa 3anycn HauMHAETCSA TIOCHE HAKATHA Ha KHONKY « 'V »

mecTo cBo604HO

l v —B BepxHI010 CTPOKY (B Cilydac HOPMANbHOTO BBIMOJHEHHS MPOLEYPhl) BBIBOIMTCS
3a|-|VlcaH0 % XXXX uHpOpMALKA O TeKymeM oObeMe, 3alMCaHHON MH(OPMALMH, a B HIDKHEH CTpoke
oToOpaaercs MUralolas HaJnuch «3arnch»
...... (3anwuchb)......

B cnydae HOpManbHOTO 3aBepiieHMs mpotiecca 3anucyu Ha KKV BbiBopuTCcA
coob1eHNe:

JlaHHbIE B ajfjlanTep
3aIMCcaHbl

B cryvae, ecnu B mpoljecce 3amycy MpoON3oLIe/l KpaTKOBPEMEHHBIT c60 mpn
nepenade nanubix Ha YKKV BeiBoguTCs coobieHne:

Omnbka cBA3U

JlaHHOe cooblIeHNe VIcYe3aeT MOC/Ie BOCCTAaHOB/ICHN HOPMAaIbHOTO peXXuMa
obMeHa jaHHBIMK Mexay bBJ u agantepom.

Buaumanne! Ilocne Hayana BBIMOTHEHU A IPOLEAYPbI 3aIIMCY CTATUCTIYECKOM
nHpopManuM B afanTep He NOMYCKAETCH, A0 ee 3aBepIIeHN:, HAKIMATh
KHOIIKM yIIpaBeHNA Ha MnueBoii nanenn bBIL.

B cry4yae cmydaiHOro HakaTus Ha JIIOOYI0O M3 KHOIOK, IPOILECC 3aIluCK
npekpamraercs, a Ha KKV BeiBoguTcs coobienme:

JaHHbIe B afjaniTep
! He 3ammmcaHnbr !!
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[l 3anicy JaHHBIX HeOOXOAMMO ITIOBTOPUTH ONMCAHHBIE BBIIIIE TeICTBHA.
Jn4 BbIXOZa B I7IaBHOE MEHIO TeIZIOCYeTUMKa HY>KHO Ha>KaThb KHONKY «Esc».
Ha omun ACII]] moxeT ObITh 3ammcaHa CTaTUCTUYeCKas MHPoOpMAIUsa He
MeHee, 4eM C 4-X TeIIocueTyukoB. [Ipy aToM B ailnbl 3ammcy 3aHOCATCA
IIO/IHBIe CTATUCTUYECKVe apXVBBI TEIUIOCYETYMKOB, CHOPMUpPOBAHHBIE Ha
MoMeHT 3amucu. [lamee nHpopmanys, samucanHas Ha ACII]], nepenocurcs
Ha IIK, rme ¢ momopio I0O/Ib30BaTeIbCKOM IpOrpaMMbl 00pabaThIBaeTCs 1
IPUBOAUTCSA K BUAY BEJOMOCTM ydeTa IapaMeTpOB TEIUIONOTpeOneHNs B
BOJISTHOJI CUICTeMe TeIUIOCHA0)KeHM S 3a TpeOyeMblil IIep1oj BpEMeH.

2.4.9 Omnucanne pexxuma «Bpems » IITaBHOTO MEHIO TeT/IOCYeTUMKA.

JaHHBII peXXM IpeJHa3HadeH [JId IPOCMOTpa TeKyllell JaTbl ¥ BpeMeHH, a
TaKxke (B clIyyae HeOOXOAUMOCTH) /I UX KOPPEKTUPOBKIL.

KoppektupoBka BHYTpPeHHMX YacoB IPOU3BOAUTCA 0e3  YCTAaHOBKMU
IepeMbIYKI n BCKPBITHUA 10Mo0, IIpefloTBpaIAIOLINX
HECAaHKILMOHMPOBAHHBIN JOCTYIl K M3MEHEHMIO I1apaMeTpOB HaCTPONKU
npubopa.

Bei6op pexuma «BpeMsi» IJTaBHOTO MEHIO TEIUIOCYETUYMKA OCYIECTBIIAETCS
C IIOMOIIBI0 KHOIOK YIPAaBIeHNUS «<» U «»». [locme HakaTus Ha KHOIKY
ynpasnenus «¥» Ha KKV BbiBopnTCA cnepyomas nHOpManys:

— B BepxHeil CTpOKe II0C/Ie0BATeIbHO OTOOPaXAITCA
ITr. 11.01.2011 — B "
yiue: [JeHb HeJle/in, YMC/I0, MEeCAL| U Tofl. B HinKHein
12:45:32 CTpOKe 0TOOpaXkaeTcsl TeKyllee BpeMs: 4achl, MMHYThI

U CEKYHIbI.

Beibop mapamerpa, MOAJIeXAILIEr0 KOPPEKTMPOBKe, OCYIIECTBACTCA C
IIOMOIIBI0 KHONKM YIpaBleHNus «»» (Ipy 3TOM BBIOpAaHHBIN IapaMeTp
Ha4JMHaeT MUTaTh). VI3MeHeHVe BHIOPAaHHOIO MapaMeTpa AaTbl WM BpeMeHU
BBIMIOJIHAETCA C IIOMOLIbI0 KHONKM  «<». JI3MeHeHue TeKylell [JaTbl
PEKOMEH[YeTCs BBIIOMHATD B C/IeAyIOLIell MOC/Ief0BaTeIbHOCTI: TOf], MeCALl,
4ycrno. [leHb Hefeny Npu 3TOM U3MEHAETCA aBTOMAaTUYeCKM B COOTBETCTBUN C
YCTaHOBJIEHHOM JIaTOA.

Bunmanue! JTlrob6oe n3aMeHeHMe HACTPOEK peXXuMa MeHI0 «Bpemsi» BO3MOXKHO
JUUIb B CIy4Yae, €C/IM YCTAaHOBJIEHA IIEpEeMbIYKa, paspellarollas M3MeHeHue
IapaMeTpoOB HAaCTPoiiky (cMoTpn 11. 5.6 u pucyHok I.1 npunosxenns I).

Jln4 BbIXOZa B I/IaBHOE MEHIO TeIZIOCYeTUMKa HY>KHO Ha>KaThb KHONKY «Esc».
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2.5 Pa6oTa TemmocyeTYNKA B YCIOBUAX BOSHUKHOBEHNS KOTOB COCTOSTHUS.

2,51 Kompl  cocTosHMS, KOTOpble  MOIYT  (UKCHPOBATHCS
TEIUVIOCUETYNKOM [UI1  KaXJOTO0 M3MEPUTENbHOTO KOHTypa, B CIydae
BBITIOTHEHNST COOTBETCTBYIOIMX HACTPOeK (cMOTpu 1. 2.4.6), IpuBeNeHbl B
Tabmue 5.

Tabnuna 5
Kopx cocroanusa
Ycnosue BosHukHoBeHusa | OcraHos B BETOMOCTH
HanmenoBanue ommnbxm
KO/Ia COCTOAHUSA cuera yYera mapamMeTpoB
TEIIONOTpPebIeHIs
Texnuveckas
Error na 4
HEVICIIPaBHOCTb
Pacxop MeHbIie G<G, Her(ga)
MUHUMAJIbHOTO: 1
G<G . G<G,,, Her(na)
min
Pacxop 60npiie G>G, Her(na)
MaKCUMa/IbHOTO: 2
G>G G>G, . Her(ma)
max
T-T<dT . Her(ma)
PasnocTp Temmeparyp — o
MeHbIIIe MYUHUMAIbHO: 3
dT<d T T, T<dT,,
min HeT(,[[a)
ITpumeyanne- 3anuch «Het (ma)» B cronbie «OcTaHOB cyeTa» O3HAYAET, YTO HAMUME VIIN
OTCYTCTBUE OCTAQaHOBA HAKOIUIEHVS WHTEIPaTOpOB IIpM BO3HMKHOBEHMM) MIAaHHOTO Kofja
COCTOSIHMA YCTaHAB/IVMBACTCS MIPOTPAMMHO.

Kogpt cocTosinms, oteevaromue ycnoputo G< G , UMEOT 0611mit MHTETpaTop
T.,> B KOTOpOM NpOM3BOAMTCA HAKOIIEHME BpeMeHM PaboThl B 3TOM
COCTOAHMM.

Kogpt cocTosinns, orsedaromye ycnopuio G> G, MMEIT 0611mii MHTETrpaTop
T.,, B KOTOPOM NPOM3BOUTCA HAKOIJIEHME BPEMEHM PabOTbl B  3TOM
COCTOAHMM.

Kogpt cocrosnms, orBevatoniue ycnosuio dT<dT . umeror oOmmii muTerpaTop
TdT, B KOTOpOM HpPOM3BOAMUTCS HAKOIUIEHNE BpeMeHU paboTbl B 9TOM
COCTOAHMM.

Koppl cocTosiHMA, OTBevalollye YCIOBMIO BO3HMKHOBEHNUA TeXHUYECKNUX
HEeMCIPABHOCTEN, UMerT 06muit uaterparop T, B KOTOPOM TIPOU3BOAUTCA
HaKOIUICHVe BpeMeHM) pabOThI B 9TOM COCTOSHII.

IIpy BO3HUMKHOBeHUM JHOOOTO 13 KOHOB COCTOSHMS OCTAHAB/IMBACTCSA
unterpatop T, B KOTOPOM HaKamiMBaeTcs BpeMs PaboThl B UCIPAaBHOM
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COCTOSIHUM (BpeMs HOpPMaJIbHO paboThl). [Ipy 3TOM JOMKHO BBIIOTHATHCS
yCIoBueE:

Teym=Tu+ T, + T, ,+TdT + T +To.m

rfie Tcym—- Bpems paboThI TeIIOCYeTYMKA BO BKTIOYEHHOM COCTOSTHIIA.

B crmyyae ofHOBpEeMEHHOTO BO3HMKHOBEHNSA HECKOJIBKMX KOJIOB COCTOSIHNA,
HAaKOIUIEHMe BpeMeHM paboThl B COCTOAHMM OLIMOKM IPOBOAUTCA B
MHTETPATOpPe, COOTBETCTBYIOIEM OIIOKe C OOIBIINM IPUOPUTETOM.
ITpnopurer perucTpanum KOJOB COCTOSHMS COOTBETCTBYET IOPSALKY
CTIeloBaHNA OMMOOK (CBepXy BHU3), IPUBEEHHOMY B Tab/uIe 5.

ITog ocTaHOBKOJ cyeTa MOHMMAETCA NMpeKpalljeH)e HAKOIUIEHNUs YVCTIOBBIX
3HAUeHMI C HApacTAIMM MTOIOM BO BCeX MHTerparopax (B TOM 4YMC/Ie B
uHTerpaTopax mo Q, M, V). VckmodeHne cocTaBiseT MHTETPaToOp, B KOTOPOM
HaKaIUIMBaeTCs BpeMs HaXOX/IeHVsI B COCTOSHUY OLIVIOKN.

2.52 B cny4ae BO3HMKHOBEHMS KOJIOB COCTOSHMSI B ONHOM U3
VI3MEPUTE/IbHBIX KOHTYPOB, MH(GOpPMALMs O HUX BBIBOAUTCSA B CTPOKY Kofa
OIIMOKY, KOTOpask HAXOAUTCS B IOC/IEHEM ITYHKTe peXkKuMa MeHIo «Pabounii»
IISL JaHHOTO KOHTYpa (cMoTpu 1m.2.4.2). DTa CTpOKa IpefcTaBAeT coboil
0aiT COCTOsIHNSA, pas3psAnbl KoToporo BeBopsATcsa Ha YKKI crpasa Haneso or
MiIairero 6ura K ctapueMy. Kakablit 6MT MoXkeT IPUHIMATB (B 3aBUCUMOCTH
OT COCTOSAHMS M3MEPUTEIbHOIO KOHTYPA, 3HAYCHNUI MI3MepsIeMbIX IIapaMeTpOB
u HacTpoek) 3HadyeHye 0 vy 1. [Tpu aTom 1 B cooTBeTCTBYyIOIIEM O1Te O3HAYaeT
HajI4aue ommnoki, a 0 — ee OTCYTCTBME.

Brabmuie 6 mpuBefieHO COOTBETCTBIE Pa3psJ0B KOJja COCTOAHNUA (PUKCUPYeMbIM
OIMOKaM.

Pa3psap xopa cocrosaHna Cocrosaune

0 OcTaHOB cyeTa

TexHn4eckas HeMCIPaBHOCTD (PUKCUpyeTcs
C OCTAaHOBOM CY€Ta)

2 dT<d T_, (buxcupyercs c ocTaHOBOM CyeTa)
3
G> Gmax (dpukcupyercs ¢ ocTaHOBOM CYeTa)
4 G< G, (puxcupyercs c ocTaHoBOM cyeTa)
dT<d T  (dbuxcupyercs, HO cueT He
5 min
OCTaHAB/INBAETCS)
G>G MKCUPYETCs, HO CUET He
6 max y
OCTaHaB/IMBAETCS)
G<G . MKCUPYETCs, HO CUET He
7 min

OCTaHaBI’II/IBaeTCH)
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IIpumep 1
Ha JXKKI B pexxume meHio «Pabounit» 0j1st OMHOTO U3 U3MePUTENbHbBIX
KOHTYPOB BbIBefIeHa C/lefiyomas MHpopMamys:

Kom: 00100101  dT

BrIBeieHHBIIT KO O3HAYaeT CTeyoliee:

1) MsMepsemMas TemnocYeTYnKoM pasHocTh Temmeparyp dT<d T . [«I» B
mecToM (CrpaBa HazleBo) paspsijel;

2) dT<dT_, duxcupyercs c octanoBoM cueTa («1» B TpeTbeM paspsie);

3) cuer ocraHoBiieH («1» B IepBOM paspsizie).

2,53 Jlna W3MepUTENBHOrO KOHTYpa, (YHKIVOHUPYIOUETO B
OTKPBITOJ CHCTeMe TeIIOCHAOXKEHVsI, aJrOPUTMBI 0OPabOTKM HEKOTOPBIX
KOJIOB COCTOSIHMSI MIMEIOT CBOM OCOOEHHOCT, €C/IN JAHHBII KOHTYP HaXOAMUTCS
B OJIHOM 13 [JOIIOJTHUTE/IbHBIX PEKIMOB PabOTEL.

2.5.3.1 Anroputm 06paboTKu KomoB cocTosiHus B Pexxume JJoml (1-it
JIOTIOJTHUTE/IbHBII PEeXXUM paboThI) IpyBefeH B Tabuiie 7.

Tabnuna 7
HanmenoBaHme xKona VcnoBue BO3HUKHOBEHM O6pabarsiBaercs (ga/Her)
COCTOAHUSA KO/Ia COCTOSTHUSA
Error Texumueckas na
HENCIPaBHOCTD
Pacxon MenbIiie G<G, a
MIUHUMATbHOTO:
G< G -
<G

min |G2|< GZmin

Pacxop 60npuie G>G, Ia
max
MaKCMMaTbHOTO:
G>G e
>

max |G2|> G2 max
PasnocTb Temneparyp T-T,<dT ma
MeHbIlle MUHUMAIbHOIL: ma
dT<d T R

min TZ Tx<d Tmin

ITpumevanue: ITox 06paboTKOM OMIMOKM TTOHMMAETCS TO, YTO TEIVIOCYETUMK pearnmpyer
Ha M3MeHeHMe [aHHOIO IlapaMeTpa B COOTBETCTBMM C YCTAaHOBKAMMU, BBIIIOTHEHHBIMI
B MeHI0 «Hapabortkm» (cmotpu 1. 2.4.6). Ecmn ommbka 1mo kakomy-nmbo mapameTpy He
06pabarbIBaeTCs, TO 9TO O3HAYAET, YTO ITOT TapaMeTp Ipy 06paboTKe OLUINOOK UTHOPUPYETCS
(e yunThIBaeTCH).
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2.5.3.2 Anroputm 06paboTku KogoB cocTosiHust B Pexxume om 2 (2-i
TOTIOMTHUTENBHBII PeXXUM PabOThI) IpKBeMeH B Tabmuie 8.

Tabnuna 8
HaumeHoBaHue oMmOKM YcnoBue BO3SHUKHOBEHMA Oo6pabartsiBaetcs (ga/Her)
oumnoKm

Error TexHM4ecKasi HEUCIPABHOCTD na
Pacxon meHbIie G<G . na
MUHMMA/IbHOTO:
G<G .

min G2< Gme HeT
Pacxop 60nbie G>G, na
MaKCUMaIbHOTO:
G>G

max G>G, HET
PasHoCTb TemIeparyp T-T<dT_ HeT
MeHbllle MUHUMAaIbHOI:
dT<d T Tz'Tx<d Tmin HET

min

2.5.3.3 Anroputm 06paboTku KoffoB coctosiuusi B Pexxnme [lom 3 (3-it
JIOTIOTHUTE/IBHBII PEXXUM paboThl) IpUBeIeH B Tabmie 9.

Tabmuua 9

HaumenoBanme ommokmu

YcnoBue BOSHUKHOBEHU S

O6pabarsiBaercs (ga/Her)

dT<dT

OmMOKN

Error TexHMUeckas HEMCIPaBHOCTD Ia
Pacxonm menbIme G<G, HET
MUHUMAaJIBHOTO:
G< G

min G2< GZmin Aa
Pacxop 60mblie G>G, HET
MaKCUMaJIbHOTO:
G> Gmax G2> GZ max fa
Pasnoctb Temneparyp T-T,<dT_ HeT
MeHbIIle MUHIMATbHOIA:

Tz—Tx<d T . Ia
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3. TEXHUYECKOE OBCITY;XMBAHUE
3.1 Texnmueckoe 06CTy)KNBaHME TEMOCYETINKA

3.1.1 TemnocyeTunk He TpedyeT CHEIMATBHOTO 0OCTYKIBAHNUA.

3.1.2 Tlepuopmyeckuit 0CMOTP TeIJIOCYeTYMKa JOKEH MIPOBOAUTDCA C
LIe/IbI0 KOHTPOJIA 3a:

— COOTIOfIeHNEM YCTIOBMIT SKCIUTyaTallVN;

— OTCYTCTBUEM BHEIIHNX ITOBPEXIACHNI;

— Ha/IM4yieM HaIlpsDKeHVsI IUTaHNU;

— Ha/IN4MeM IJIOMO Ha COCTaBHBIX YaCTAX;

— HaJIeXKHOCTBIO MeXaHMYEeCKNX U 3TeKTPUYECKIX COeJUHEHNI;

- paboTOCIOCOOHOCTBIO.

IlepmognyHOCTb OCMOTpa 3aBUCUT OT YCTIOBUII SKCITyaTally, HO He JJOJDKHA
OBITDH peXke OIHOTO pa3a B HEJEIIO.

3.1.3 Ilepmopmyecku (mepmop 3aBUCUT OT TeMIIEpaTypbl B
TPy6OIpOBOJie U OIpefienAeTCs SKCIIepYMeHTaTbHO) He0OX0AMMO IPOBEPATD
Ha/I4ue TpaHCOPMATOPHOTO Mac/ia B 3aIMTHBIX rvb3ax TCII u BoconHATh
HOTepM OT BBICHIXAHUA.

3.14 B mpouecce skcmryaTauyuu (Hampumep: HpU IOATOTOBKE
TEeIJIOCYEeTYNKA K KOHKPETHBIM YCIOBUAM IIPUMEHEHNS, IIPU BOCCTAaHOBICHUN
TEeNI0CYeTYNKa II0C/e BBIXOZla M3 CTPOA M IOATOTOBKE K IIOCTENyIolei
IIOBepKe) MOXKET BO3HUKHYTb HEOOXOAVMMOCTh B MI3MEHEHUNM KOHQUTypaumum
VI3MEPUTE/IbHBIX KOHTYPOB M IapaMeTpoB. [laHHOe M3MeHeHMe MOXXeT OBbITh
BBIITOJTHEHO KaK C K/IaBMATYPbl TEIUIOCYETYMKA, TaK M IO MHTepdericy RS-
232C TONMBKO IIOC/Ie YCTAHOBKYM COOTBETCTBYIOLIEN IepeMbIukM (pkamiepa)
(cMOTpM ypoBeHb Ha/laf9MK B II. 5.6 ¥ IpyIoXKeHuu [1), 3anpelnraoneil 3ammuch
(n3menenne) mHpopManyuyu B 9HeproHesaBucumon mamatu. Ilocne ycra-
HOBKM TpeOyeMoit KOHPUTypalyy IIpy BBOJE TEIVIOCUYETYNKA B 9KCIUTyaTaIlIo
HIepeMBbIYKa CHUMAETCS, @ KOPITYC TeIUIOCYETYMKA IVIOMOVPYeTCs.

3.2 Meps1 6e30macHOCTHI
3.2.1 VIcToYHMKaMM OIACHOCTYM HPU MOHTaXe M IKCIUIyaTaluu
TEIIOCYETYNKA ABJISFOTCS:
—IlepeMeHHOe HalpsDKeHe C IefiCTBYIOLINM 3HadeHeM fio 253 B;
—IaBJIeHNe >KUAKOCTH B Tpybonposogax o 1,6 (2,5) MIla;
—TeMIlepaTypa Xupkoctu (Tpybonposoaa) go 150 °C.
3.2.2 Be30macHOCTh 3KCIUTyaTallNy TEIUIOCUYeTY KA 06ecrednBaeTcs:
—IIPOYHOCTBHIO KOPITYCOB PACXOOMEPOB U BOZOCUETUNKOB;
~TepPMEeTUYHOCTHIO (IAHIIEBBIX U PE3BOOBBIX COEMMHEHUIT PACXOJOMEPOB
BOJOCYETYMKOB C TPyOOIPOBOSOM;
—M30JIALIMEN TIEKTPUYECKIUX LIETIeNl COCTABHBIX YaCTeN TEIMIOCYETUNKA;
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—HaJE&KHBIM 3a3eM/IeHIeM COCTaBHBIX YacTell TeIocYeTYnKa.

3.2.3 Ilpm skciryaTanmm TeIiocyeTYVKa HeOOXORMMO COOIOfATh
obr1e Tpe6oBaHMs 6€30MaCHOCTH:
—He JIOIyCKaeTCs 9KCIUTyaTallMs TeIUIOCYeTYVKa CO CHATBHIMM KPBIIIKaMy Ha
€r0 COCTaBHBIX YaCTAX;
—3alpenaeTcs MCHIONIb30BaTh TEIJIOCUYETYNK IIPY JJaBJICeHUU B TPYOOIIPOBOfE,
6ornbliteM, 4eM pabouee JaBlIeHNe PACXOTOMEPOB U BOJOCUYETINKOB;
—3ampeljaeTcsa JIeMOHTUPOBATb pacxofioMepsl, BojocueTunku u IOV  pgo
IIO/IHOTO CHATYSA IaB/IeHNsI B TPYOOIIPOBOJIE.
[lepen BK/IIOUEHMEM TEIUIOCYETYMKA B 9JIEKTPUUYECKYI0 CeTb HEOOXOMUMO
3a3eMJ/INTD €T0 COCTABHBIE YacTH, Tpebyrolye 00513aTe/IbHOTO 3a3eM/ICHNSL.
ITpn o6Hapy>keHNMM BHENIHMX IIOBPEX/ICHNII TeIIOBBIYMCIATEIS VIV CETeBO
IIPOBOKM C/IeAyeT OTKIIOYUTb TEIUIOCYETYMK MO YCTPaHEHMs IIPUYMH
HEVCIIPaBHOCTH CIIELIMA/IMCTOM II0 PeMOHTY.
3ampeliaeTcs yCTaHOBKA M 9KCIUTyaTallys TEIVIOCUYETYMKA B IO)KAPOOIIACHBIX I
B3PBIBOOIACHBIX 30HAX BCEX K/TACCOB.
IIpm ycTaHOBKE ¥ MOHT@Xe TeIUVIOCYETYMKA HeoOXOAMMoO coOmofaTh
tpeboBanusa [OCT 12.3.003, TOCT 12.3.032, TOCT 12.3.036, a Taroke IIpaBun
TIOYKapHOIT 6€30MaCHOCTH.

[Ipn skcmyaranyy HeobxoguMo cobmopath «IIpaBwma TeXHUYeCKOI
9KCIUTyaTallUM  3NeKTPOYCTAaHOBOK IoOTpebureneit», «[IpaBmma TexHukn
0e30I1aCHOCTH IIPY SKCIUTyaTAILUY JIEKTPOYCTAaHOBOK IOTpeOuTenein».

Insa TymeHmsa moxkapa, IpU BO3TOPAaHUM pPacXOflOMepa, paspelraeTcs
UICTIONb30BaTh TONBKO YINIEKMCIOTHbIe orHeTymmTenu tuna OY-2, OY-5, OV-
10 u gp.

3.3 Texunmueckoe OCBUETENbCTBOBAHNE
TeHJIOC‘-IeT‘{I/IK HO]IBepI‘aeTCH 06H3aTeHbHOﬁ[ HepBI/I‘-IHOﬁ HOBepKe HpI/I BI)II'IYCKe
U3 IPOM3BOJICTBA, a TAKXKE IEePUOANYECKOll ITOBEpKe He pPesKe OJJHOTO pasa B
qupre roma MiINn B cnyqae, KOorga €ro IIOKa3aHlA BBI3bIBAIOT COMHEHIA B
UCIIPaBHOIT paboTe caMOTO U3MIeNVsl.

3.4 Bo3MoO>KHbIe HEMCIIPABHOCTU U CIIOCOOBI X YCTPaHEHUST
Bo3MO>XHbIe HEMCIIPAaBHOCTU ¥ CHOCOOBI VX YCTPAaHEHUA IPU IKCIUTyaTaluu
TemIoCcYeTYNKa MpuBefeHsl B Tabmuie 10.
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Tabnuna 10

HaumenoBanme
HeNCIPaBHOCTY, BHELITHIE
TIPOSABIEHNA U JOIOTHI-
Te/IbHbIE IPU3HAKMN.

BeposTnHaa mpuunHa

Cnoco6
yCTpaHeHus

1. ITpu BKMIOYEHUU
TEN/IOCYeTYMKA OTCYTCTBYET
MHIVKALS

OTcyTCcTBYeT HaImpsiKeHue

B ceTu. HencripaBHa
anexTpornposopxka. [leperopen
MIpelOXPaHUTe b,

[TpoBeputs ceTeBOE HATIPSKe-
uue. [IpoBeputsb 1 ycTpaHUTH
HEUCIIPABHOCTD S7IEKTPOIPO-

BOJIKI.

3aMeHNUTD IPeJOXPAHUTENb.

2. OTCyTCTBYeT U3MepeHme
pacxona (o6bema) o OfHOMY
U3 KaHAJIOB TPV JABIDKYIEMCA
TeIIoHOCUTeNe (Ha MHMKATOpe
orobpakaercst 3HaueHue 0,00
M3/4 110 COOTBETCTBYIOLIEMY
KaHasy)

HemnpaBuibHoe HOAK/TIOYeHNE
pacxozioMepa (BOOCYeTYMKA)
K Ternocyérunky. Hencrnpas-
HOCTD IMHUY CBA3IL.
HewncnipaBHOCTb pacxopoMepa
(BogocyeTunKa).

[TpoBepuTh MpaBUILHOCTD
TIOZIK/TIOYEHMSI PacXofloMepa K
TEIIOCYETUMKY.

[TpoBepuTh NCITPaBHOCTD MHMIA
CBASM.
[TpoBepuTh NCITPaBHOCTD Pacxo-
moMepa.

3. OTcyTcTBYeT U3MepeHme
TEeMIIEPaTyPBbI 10 OJHOMY 13
KaHA/IoB

HenpasunpHoe nopKoueHmne
coorsercTayomero TCIT k
Tennocyérunky. O6pbIB U
KOPOTKOE€ 3aMbIKaHNe TNHUI
cBa3n TCII ¢ Ternocy€TInKoOM.

ITpoBepuTh NpaBUIBHOCTD
nopknwoderns TCII k Temmo-
CYETUMKY U MICIIPABHOCTD /M-
HUII CBA3N.

4. IlpoBopmTca OTCUET
o6beMa TIpY HEMOIBIDKHOM

IInoxoe 3azemnenne
9JIEKTPOMArHUTHOI'O pac-

ITpoBepuTs 3asemnenne.
YcrpaHuTh NpocaunBaHue

TEIIOHOCUTEIIe XOfiOMepa-CYeTUNKa. TEIIOHOCUTETIS.
ITpocaunBanme rennonocuTena | YCTpaHMTb UCTOYHMK IOMEX,
Jyepes 3alOPHYIO apMATYpYy. YIy4IIUTD 3aIATY.
ITnoxo samuiiena oT oMex YCTpaHUTD NCTOYHUK TOKA.
CUrHAJIbHAS JIMHUSA pacxofioMep | 3amomHUTh TPYOOIIPOBOL,
— TEMIOCYETUNK. TEIIOHOCUTE/IEM V/IU BBIKITIO-
Hanmune 371eKTpudeckoro Toka | 4UTh TEIIOCYETUNK.
B TPy60IPOBOJIE, Ha KOTOPOM
YCTaHOBJIEH 9/IEKTPOMAr-
HUTHBII PacXofoMep.
He 3ano/HeH TenoHocuTeneM
TPy6OIPOBOJ, Ha KOTOPOM
YCTAHOBJIEH 9/IEKTPOMATrHUTHBII
pacxogomep.
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4. TPAHCIIOPTUPOBAHMUE I XPAHEHME

4.1 TpaHcnopTHpoBaHME TEIUVIOCUETYNKA MO/DKHO IPOBOAUTLCS B
coorBercTBuyu ¢ TOCT P 52931 B 3aKpBITOM TpaHCIOPTE (XKeTe3HOZOPO>KHBIX
BaroHaX, KOHTelfHepaX, 3aKpBITBIX aBTOMAIIJHAX, TPIOMaX CYyHOB). YC/IOBUA
TPaHCIOPTUPOBaHNA LOKHBI COOTBETCTBOBATD:!

- TeMIlepaTypa OKpy>kKalollero Bo3gyxa oT MuHyc 25 no mmoc 50 °C;
- OTHOCHTE/IbHAsl BIAXKHOCTD Bo3ziyxa (95 £ 3) % mpwm temmeparype 35
°C.

4.2 TpaHCHOPTUpPOBaHNE ABMALVOHHBIM TPAHCIOPTOM JIOIYCKAETCS
TOJIbKO B TepMETU3MPOBAHHbIX OTCEKaX.

4.3 XpaHeHue TelJOCYeTUMKa B YIAaKOBKe IOJDKHO COOTBETCTBOBAThb
ycnoBuaM xpaHeHmss 1 mo I'OCT 15150-69, mpm 3TOM OTHOCKTENIbHAs
BJIAXKHOCTDb BO3JyXa Ipu Temueparype 25 °C He Jo/DKHa IpeBbIaTh 95 %.

4.4 Cpok npeObIBaH)A TEIUIOCYETYMKA B COOTBETCTBYIOIIMX YCITOBUAX
TPAHCIIOPTUPOBaHM He 00JIee OHOTO MecAIa.

5. MAPKVIPOBKA I INTIOMBMPOBAHME

5.1 MapkupoBKa Tel/NIOCYEeTUYMKA COOTBETCTBYeT  YepTeXKaM
nsrotosurensa u TOCT 26828-86.

5.2 MapkupoBKa cCOXpaHseTCs B TeUeHIe BCErO CPOKa CITY>KOBI
TEIIOCUYETUMKA.

5.3 Ha koprmryce TemIocuéTumKa KpeIuTcs MacnopTHas Tab/mmdka, Ha
KOTOPOJ1 yKa3bIBA€TCA:
- TOBApHBII 3HAK M3TOTOBUTELS;
- yC/IOBHOE 0003Ha4YeHNe TeIIOCYeTUMKA;
- MOPAKOBBIII HOMep TeIVIOBBIYMCIANTEN IO CUCTEMe HyMepaluu
M3TOTOBUTEIS;
- kiacc rernocyerunka 1o 'OCT P 51649-2000;
-3HaK yTBepKaeHus tumna 1o I1P 50.2.009-94;
- HOC/IefHYe fiBe M PbI TO/la BBIITYCKA;
- crenenb 3amuthl 1o [OCT 14254-96.

5.5 Ha Tapy HaHeceHBl HeCMbIBaeMOI KPacKOJ, KOHTPAaCTHOM! IIBETY
Tapbl, OCHOBHbIE, TONMONMHKUTeNbHbIE 1 MHbOpMalmonnble Hagnucyu mo TOCT
14192-96, a TaKKe MaHUITYIALMOHHbIE 3HAKM, COOTBETCTBYIOLIME HAJICAM
«XpyIkoe, OCTOpOXKHO!», «Bepx», «bepeub oT Bmarm».

5.63a1uTa0oT HeCAaHKIMIOHMPOBAaHHOT O IOCTYTIa K peXKIIMaM HaCTPOIKM
KOHQUIypauuyu ¥ IIapaMeTpoOB TeIUIOCYeTYMKA peanusyercsa CbhbeMHOI
HepeMBIYKO (pKammepoM). JJoCTyI K 3alMTHO IlepeMbIuKe, PacIIoIoKeHye
KOTOpOIl mIpuBefeHo Ha pucynke I.1 mpunoxenmua I, ocymectBnserca us
BHYTpPeHHero o0ObeMa KOpIlyca TemnocyéTumka. [Ipy CHATONM mIepeMbruke
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M3MeHeHMe KaKux-mmbo HaCcTpOE€K HEBO3MOXXHO (KPOMC HaCcTpO€K KaHaJIOB
CBSI3I/I). 3aMbIKaHUE TII€PpEMDBIYKI Je/TaeT BO3MO>KHOI 3aIlCh (I/[}'II/I Hepe3aHI/ICb)
KOHCTAHT B 9HEPrOHE3aBUCVMYIO  IIaMATb. HecaHKHMOHI/IPOBaHHa}I
YCTaHOBKa II€PEMbBIYKY IIpEJOTBpALIA€TCA C IIOMOIIbIO HHOM6]:I, KOTOpO]?I
TeHHOCHa6>KaIOIIlaH OpraHn3anun:Aa HHOM6I/IPY€T KopIryc TEIIOCUYETUMKA.
BI/IHTI:I, KpenAaiue NNIEBYI0 ITaHe/Ib TEIUIOCYETUMKA, CHa0>XXaI0TCA YalllKaMMu
1A MAaCTUYHDBIX H}IOM6, NCKITIYAaoImnx HecaHKHI/IOHI/IpOBaHHbe/'I AOCTYII K
9JIEMEHTAM SHCKTPMHQCKOﬁ CXEMBI.

6 TAPAHTVUM N3TOTOBUTEJIA

6.1 JsroroButenb TapaHTUPYeT COOTBETCTBME TeIIOCYeTUMKA
TpeboBanuaAM TV mpu cobmogeHny morpeduTeneM yCIOBUIT SKCIUTyaTaluy,
XpaHeHUA, TPAHCIOPTUPOBAHMA ¥ MOH-TaXKa.

6.2 TapaHTuUitHbBIN CPOK  3KCIUlyaTanum — 18 MecAneB co gHA
BBOJa TeIUIOCUYETYMKA B SKCIUTyaTalMio. [apaHTUIHBIN CPOK XpaHeHUA — 6
MecsIeB C MOMEHTA OTTPY3KM TeIJIOCYETYNKOB IOTPeOUTEIIIO.
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IIpunoxenne A
(0o6sa3aTenbpHOE)
ITPYIMEPBI TUITOBBIX CXEM ITOIK/TIOUEHUI U
AJITOPUTMBI BBIYVIC/IEHUN M3MEPUTETBHBIX KOHTYPOB
TEINIOCYETYMKOB TM-39

A.1 3akppITad cuCcTeMa TeIIOCHAGKeHN

A.1.1 VI3sMepuTEeNbHBI KOHTYP CO LITaTHBIM PacXofOMepOM B IOfaIoIleM
TpyOOIIpOBOJie ¥ KOHTPOIBHBIM PacXofjoOMepoOM B OOpaTHOM TpyOompoBofe
(cMoTpu pucyHOK A.1).

ITpumeyanne — KoHTpONbHBI pacxogoMep B 00paTHOM TPYOOIIPOBOJie MOXKET
OTCYTCTBOBATb.

PacdeT moTpe6/1eHHOI TEITIOBOII SHEPTUY BBIOTHsAETCA 10 popmyre (A.1).

Q=M,(h,-h) (A1)

TM-3D (TemIoc4éTInuK)

1 2
Frir k7
| [} [}
Tonaromwmii : ' Y G,
TpyGOIpOBOL | 1 \
A .
bt P g
o 8
OO6patHbIit ;! L g
TpyGonposoa | G; S
=
p. t
Pucynok A.1

A.1.2 VI3mepuTenpHbII KOHTYP CO LITATHBIM PacXOfjOMepOM B OOpaTHOM I
KOHTPOJIbHBIM PacX0[0MepPOM B IIPAAMOM TpyboIpoBoze. PacyeT moTpebeHHOM
TEIIOBOV 9HEPTUM BBIIONHAETCS 10 popmyrte (A.2).

ITpumevanme — KOHTpOIbHBI pacXofioMep B IPsAMOM TPYOOIIPOBOZE MOXKET
OTCYTCTBOBATb.

Q=M,(h h) (A2)
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A.2 OTKpbITast CHCTeMA TEMIOCHAGKEeH N

A.2.1 VI3MepuTenbHBII KOHTYP CO IITATHBIMU PACXOOMEPAaMU B ITOfAIOIEM I
o6paTHOM TPybOIpOBOAAX (CMOTPY PUCYHOK A.2).

ITpumevanne— KoHTyp paboTaeT TONMBKO B OCHOBHOM pexuMe (CMOTpu
n.1.3-1.4).

PacdeT moTpe6/1eHHOI TEITIOBOII SHEPTUY BBIOTHsETCA 10 popmyre (A.3).

Q=M,(h-h)-M,(h h) (A.3)

TM-39 (TenjI0CY4EéTYNK)

1 2
LR EE
| |
Tlopmarommuit : ! ! P b G,
TpyOOnpoBOA | 1 1 ! AN
|
! : i | g
: : : t P2 |r . E
O6parHsIit Lo E an
TpyGOIpoBOs | ! s
| =
p. t |
tXB
Tpy6onposoxg XBC >
Pucynok A.2

3HavyeHVe TeMIepaTypbl XOMTOIHOI BOJBI, KOTOPOE UCIIO/Nb3YeTCsI IIPU pacyeTe
Q, MOXXeT KaK M3MePATHCS, TaK U IPOrPaMMUPOBATHCS.

TenmocyeTymKk MMeeT OfVH KaHA/l M3MEePeHMIt t_, KOTOPbIN ABIAETCA 06IIIM
JUIsI BCEX €T0 M3MePUTEbHBIX KOHTYPOB.

A.2.2 VI3MepuTebHBIIT KOHTYP CO IITATHBIMYU PACXOLOMEPAaMU B IOAAOIIEM I
o6paTHOM TPybOIpOBOAaX (CMOTPY PUCYHOK A.3).

ITpumeuanne- KoHTyp MoxeT paboTarh B [JONOMHUTENBHBIX PpeXMMaxX
(omcaHMe MOTOTHUTETBHBIX PEXXUMOB paboThl cMOTpH B 11.1.4 PI).

Pacuer moTpe6/IeHHOI TENIOBOI SHEPTuy Mpu paboTe KOHTypa B OXHOM U3
JOTIONTHUTENIBHBIX PEXVMOB BBINONHsETCSA IO (GOpMYy/IaM, NPUBENEHHBIM B
m.1.4 PO.
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TM-33 (TenJI0CYETUYNK)

1 2
LY XY X 3
I [} 1
Toaaromuii : ' , 1
TPyGOIPOBOT | 1 ! '
|
—y .
o 5
\ [} [} E
N 2
OO0partHbIit ! \. G, L- 8
TpyGonpoBos e 5
- | =
p: % :
txal
Tpy6omposog XBC P>

Pucynok A.3

A.3 [IByXKaHaIbHBII PerncTpaTop (CYETUNK)
A 3.1 JIByXKaHa/IbHBII PErnCTPATOp (CIETUMK) MACCHI (CMOTPYU PUCYHOK A.4).

TM-39 (Tenm10c4éTYHNK)

2

e
- - - - - »)

Pucynok A .4

Snauvenme Q He BbIumMCAsgeTcs. HakommeHHble 3HaYeHUS Vl, Vz, Mp M2 n
CpefiHVe 3HAUeHN s TeMIIepPaTyp U IaB/IeHNUI B TPYOOIIPOBOZIaX COXPAHSIOTCA B
COOTBETCTBYIOIUX MHTETPaTOPaX TEIUIOCUETUMKA.

IIpumeyanme— BTopoit KaHaa M3MEPEHMIT MOXKET He VICITO/Ib30BaThCA.

A.3.2 JIByXKaHa/IbHbII perncTparop (cueTdnk) o6bemMa (CMOTpPYU PUCYHOK A.5).
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TM-39 (Tenmnocyéruuk)

1 2

----p
---p

i

Gzé%
Pucynok A.5

Hakomnenubie 3HayeHuss V,, V, COXpaHAWOTCA B COOTBETCTBYIOLIMX
MHTErpaTopax TelnaoCYETIMKa.

IIpnMeyaHne- Bropoit KaHal M3MEPEHNIT MOXKET He MCII0/Ib30BAThCA.
YcnoBHble 0603HaYeHN S, IPUHATHIE HA PUCYHKAX A.1-A.5

@ - pacxogomep (BoAgoCHETYMK);

ke - npeobpasoBaTtenb M3bbITOUHOro AasneHusa (ANA);

1 -Tcn;

G - usMepsieMble PacXOJibl TEIIOHOCUTEJIS;

M - usMepsieMble MacChl TEIIOHOCUTEJIS;

t - u3MepsieMble TeMIIepaTypbl;

p - U3MepsieMble JaB/ICHI;

h - ynenbHbIe SHTATBIVM TEITIOHOCUTEIIA U XOJIOJHO BOJIBI;
1(2) — HOMep M3MEPUTENIBHOrO KOHTYPa TeIIOCYeTIMKA.
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IIpunoxenne b

ITpumep cnenmpukanmm 3akasa TeIIOCYeTINKA:

TM-39 - X- XX X X TY 4218-002-11323367-2011

T A A A
Knacc Terrocyetunmka: A

B
C

Konnuectro pacxogomepoB

KomnuectBo komiekToB TCIIT

KonmyecTBo maTumkoB n3obl-
TOYHOTO JTaBJIEHIS

KonnuectBo crcrem
TerIocHabKeHMs (M3MepUTETbHBIX
KOHTYPOB)

[Tpumep 3ammcy TemI0C4eTIMKA IIPY 3aKase:
Tennocyerunk TM-39 - C- 3242 TY 4218-002-11323367-2011

B mpumepe npuBefeHo 0603HaUeHNE TEIIOCYETYMKA:

KJ1acc TeriocueTynka C;

KO/IMYECTBO PACXOJOMEPOB —3;
KonmmuecTBo KoMmiuiekToB TCIT -2;
KOJIMYECTBO JaTYMKOB JaB/IeHus —4;
KOJIMYECTBO CUCTEM TEIIOCHAOKEeHA —2.

Tennocuemuux mHozoxananvHolti TM-33. Pyxosodcmeo no akcniyamayuu

53



IIpunoxenne B

Ta6apuTHBIE ¥ yCTAHOBOYHBIE pa3Mephl TEINIOCYETUMKA

115

/////%D

205

o0k0 @ . ':;v
o ///////////////// Aé O]

EEs = e s | =

Pucynok B.1
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IIpunoxenne I
CxeMblI 9TeKTpUYeCKNX NOAKTIOYEHNIT TeMIOCIeTIYNKA

I.1 Pasmenienne 31eMeHTOB KOMMYTallIM Ha KIIEMMHOII I/IaTe
TEIIOCYETYNKA:

El O

2

Q (]

1
3 -

X22

mf B oo

X4

Lo
RS232
X12

l_@_@_] @@@@@@@@@@@@@@@@@@@@ @@@@@@ @@@@@L@_@_]

L N A VLT i N L N S

2308 Gt G2  G3 G4 Pt P2 P3 P4 nows

1 - rHe3mO IS TOAKIOYEHMS 4YacTOTOMepa IMPU TMOBEPKe CUYeTYMKA
BpeMeHI;
2- mromba moBepuTens;
3- mkamrep (mepeMpluKa) 3ampeTa-paspelreHus 3amucu (3aKpbIBaeTcs
K/IEMMHOJKPBIIIKOI1, KOTOPAsA INIOMOMPYe TCAIIIOMO O TeT/Io CHab KA1 el
OpraHM3aInn).

Pucynok I'1
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I.2 Onexrpnueckas cxema nopknoyernit TCII k Temmocuy€Tunky:

X6 X8 X10 X11 X13 X15 X16 X18 X19 X21
o olO0O O0Oj]O0O OJ]O OO OJ]O OJ]O OO OO OO0 O
e e e e e

Pucynok I'.2

B Ta6mmue .1 npuBeneHo cOOTBeTCTBME MO3ULIMOHHBIX 0003HaveHnit TCII Ha
pucynke .2 ux ¢pyHKIMOHATBHOMY Ha3HaYeHMIO B COCTABE TEI/IOCUeTYNKA:

Tabmmua I'1
Homep mosu-muu (puc. OynkumoHanbHoe HasHavyeHne TCII B
I.2) COCTaBe TeMIO0CUYEeTUYMKA
] t (moma4a) B MepBOM U3MEPUTETLHOM KOHTYpe
(cMoTpu putoxeHue A)
2 t,(obpaTKa) B IIepBOM M3MEPUTETBHOM KOHTYpe
3 t BO BTOPOM MI3MEPUTENLHOM KOHTYpe
4 t, BO BTOPOM MI3MEPUTENTbHOM KOHTYpe
5 t  — TeMrepaTypa XONOJHOI BOJIbI

IIpumevanne: IIpy npoBemeHNy IOBEPKM KaHAIOB M3MEPEHMUI TeMIIEPATYPbI
cXeMa IIOfIK/IIOYEHMS MarasMHOB 3/IEKTPMYECKOTO  CONPOTUBIEHMS K
TEIUIOBBIYMC/IMTETIO aHAIOTMYHA CXeMe, IIPUBEeJIeHHOI Ha pucyHKe [.2).
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I.3 OnexTpuyeckad cxema MOAKIIOYEHNIT PACXOOMEPOB K TEIIOCYETIIKY:

X14 X17

O] 0O OO OO OO
N+ | N- N+ | N- N+ | N- N+ | N-
Pacxogomep Pacxogomep Pacxogomep Pacxogomep
1 2 3 4
Pucynok I.3

B rabmuume I[.2 mpuBemeHO COOTBETCTBME MO3UIMOHHBIX 00O3HAYEHMIT
pacxogomepoB Ha pucyHke [.3 ux ¢yHKI[MOHa/IbPHOMY Ha3HA4eHMIO B COCTaBe
TeII0CUYeTUYMKA:

Tabmuia I'.2
Homep nmosu-nunu (puc. I.3) OyHKIIOHATbHOE Ha3HAYEHIEe

pacxofoMepa B COCTaBe TEIIOCYeTYMKA

] G, (mopaya) B IeEpBOM M3MEPUTENTHHOM
KOHType (CMOTpy IIpuIoxeHue A)

5 G,(o6patka) B TIepBOM M3MEPUTETLHOM
KOHType

3 G, BO BTOPOM M3MepPUTENTbHOM KOHTYpe

4 G, BO BTOPOM M3MEPUTENLHOM KOHTYpe
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B cmy4ae ucmonb3oBaHMA B COCTaBe TeIIOCYETYMKA PacXOfOMEPOB C
9NIEKTPUYECKVIMI YVCTIOVIMITY/TbCHBIMY BBIXOJIHBIMY CUTHa/IaMU HeOOXORVMMO
coOmofaTh IOMAPHOCTb TIPU IOAK/IIOYE-HUY BBIXOfla pacxojoMepa K
COOTBETCTBYIOIEMY BXOZRY Temnocuérunka. Ha pucynke I'4 npuBeneHa cxema
BBIXO[JHOTO KacKaja pacxogoMepa SCKO-P, a Ha pucynke I.5 — cxema nnepsoro
KacKaJia YMCIOMMITYIbCHOTO BXOJla TEIIOCUETUMKA.

| +N

\ _— | Cxema BBIXOJJHOTO KacKajja
| \/ = | pacxopiome-pa DCKO-P
\

\

-N

Pucynok I'4

Cxema IIEPBOTO KaCcKaga

\
|
YJCIOMMITY/IbCHOTO BXO/Ia +N m |
TeIIOCYETUMKA | :

\
N — }
\ 1

Pucynok I.5

B crmysae ucmonp3oBaHMs B COCTaBe TEIUIOCYETYMKA MEXAHMIECKIX
pacxomoMepoB  (BOZOCYETYNMKOB) IO/SIPHOCTH  IIOAK/IIOYEHNs  BBIXOAA
pacxomoMepa K COOTBETCTBYIOI[EMY BXOY TEIIOCYETUNK He VIMeeT 3HAYeHMs
(cmotpu pucyHok I.6). Ilpm 3TOM Hafo y4YMTHIBAaTh, YTO KOHTAKT-HOE
conpotusnienne R nmomxHo 661Th He 60omee 150 Om.
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( )+
- A

-

Rrmox

Pucynox I.6

I.4 OnexTpuyeckas cxema nogknodenuii V]I k renmnocuyéTyuxy:

X7 X9

o0 OO0 OO0 o0
+ | I- + | I- + | I- + | I-
1 2 3 4
Pucynok I7

B cny4ae mcnonb3oBaHMA B cocTaBe Ternocderumka AV ux nmopkmroueHue
BBIIIOJIHAETCS B COOTBETCTBUM CO CXEMOIL, IPUBEEHHON Ha pUCyHKe I.7.

B tabmuie [.3 npuBeneHO COOTBETCTBIE MO3MUIMOHHBIX 0603HaveHnit V]I Ha
pucyske [.7 ux QyHKIMOHA/IPHOMY Ha3HaYeHMIO B COCTAaBe TEIIOCUYeTYNKA:
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Tabnuna I.3

QynxumonanbHoe HasHaveHue V]I B

Howmep nosu-unn (puc. I.7)
COCTaBe TeIIoCcYeTINKa

p,(offaya) B TIEPBOM M3MEPUTETHLHOM
KOHType (cMOTpM IpUIOKeHMe A)

p,(o6patka) B MepBOM M3MEPUTETHLHOM

2

KOHTYype
3 p, BO BTOPOM U3MEPUTETbHOM KOHTYpe
4 P, BO BTOPOM M3MEPUTENHHOM KOHTYpe

I.5 OnexkTpnyeckad cxeMa MOAKIIOYEHNIT TP MOBepKe KaHATOB M3MepeHUI1
pacxona (06peMa) TEMIOCYETIMKA.

CxeMa HOJK/TIOYEHVS TOBEPOYHOTO 060PYLOBAHNS IPY IPOBEEHUN [TOBEPKI
KaHaJIOB M3MepeHnmit pacxofia (06'beMa) TeII0CY€TYMKa IPUBeieHa HA PUCYHKE
I.8.

X14 X17

R1
A1 VT1

A2 Bx.A Y}

Pucynok I8
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Ha pucynke I8 npuBefeHs! ciefyloliye ycIOBHbIe 0003HAYEHM:

Al- reHepaTop NpsAMOYTO/NbHBIX UMITYTbCOB;

A2- gacToTOMEp 3/1€KTPOHHO-CYETHBII;

R1- pesucrop c conporupnenueM ot 390 1o 510 Om;

VT1- MalOMOLHBIIL N-p-N TPAH3UCTOP.

B cnyuae, ecny reHepaTOp MMIY/IbCOB 0OeCIIe4MBaeT BBIXOJHON TOK Harpys3Ku
He MeHee 30 MA nipu HanpspxeHnn 5 B Tpansucrop VT1 u pesucrop R1 MoxxHO
He IIPUMEHATD.

I.6 OnexTpuyeckasa cxeMa MOAKIIOYEHNII IPU MTOBepKe KAHA/IOB M3Mep eHMII
M30BITOYHOTO JABICHNA TEIUIOHOCUTEIA.

CxeMa MOAKIIOYEHNMSA K TEIUVIOCYETYMKY IIOBEPOYHOTO OOOPYHOBaHNA
IpU TPOBENEHNMM IOBEPKM KaHA/IOB M3MEpPEeHMil M3ObITOYHOTO MaBJIeHV
TEIJIOHOCUTETIA, TIpUBefieHa Ha pucyHke 9.

X7 X9

\ﬁT

+
1

A1

Pucynok I'9

Ha prcynke .9 mpuBesieHs! cIefyioLIie YCIOBHbIE 0003HAUEeHIS:

Al- xanmubparop Toka nmporpammupyemslit (IT 320 v IT 321).

Brixop kamibparopa Al moodepeHO IOAK/II0YAeTCS K KKIOMY 13 IIOBEPseMBIX
KaHAJIOB M3MepPeHNIL.
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I.7 OnexTpnyeckad cxeMa MOAKIIOYEHNIT IPU NOBEPKe CYETYNKA BPEMEHN.

Cxema IIOAK/IIOYEHNA K TeHHOC‘{éT‘{I/IKY IIOBEPOYHOT'O O60py,ILOBaHI/IH npnu
IIpOBEAEHMN IIOBEPKM CUETUYVKA BpEMEHN, IIpMBEEHA HA PUCYHKE I.10.

Al PBxA

—

A2

Pucynok I'10

Ha pucynke I.10 npuBefeHsbl c/iefyiomIye YCIOBHbIE 0003HAYEHNA:
Al- yacToTOMEp 3/1€KTPOHHO-CYE THBII;
A2- rHe3[0 1A MOAKIIIOYEHM YacToToMepa (cMoTpu pucyHok I.1 (mosmius

1)).
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