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Hacrosimee pykoBoACTBO MO 3Kciulyatanuu (B jJaibHeimeMm PJ)  sBiseTcss JOKYMEHTOM,

YIOCTOBEPSIOIIMM TapaHTUPOBAHHBIE H3TOTOBUTEIEM OCHOBHBIE IapaMeTpbl W TEXHUYECKHUE

xapakrepuctuku TtemiocyetTunka CT 10 ¢ Beiumcnutenem temnoBoil sHepruun BTO-1 II M (B

JaNbHEHIIeM TerIoBbuMcauTeNb). Kpome Ttoro, PO mo3BosisieT 03HAKOMHUTBCS C €ro COCTaBOM,

YCTPOMCTBOM M TNPUHIMIIOM paboThl, paboTOi (YyHKIMOHATIHHBIX OJOKOB TEIUIOCUETUMKA, a TaKXKe
YCTaHABJIMBACT MPABUJIA IKCILTyaTalluy B BBIOPAHHOM PEXHME U3MEPEHUSL.

[Tepen Hauyamom pabOTH HEOOXOAMMO BHUMATEIHLHO O3HAKOMUTRCS ¢ HACTOSIIIKUM PO.

Hepe)l HadYaJlIOM OBKCIUTyaTallMy TCIJIOCUHCTUYMKA WM IIPH MOCTYIUICHUH €0 Ha XpaHCHHUC CICAYCT
IMPOBCPUTH KOMIIJICKTHOCTL IOCTABKH, OCMOTPETb BCC COCTABHBLIC 4YaCTH TCINNIOCHCTUYMKA, IMPOBCPUTH
COXPAHHOCTb U CPOKH JIEHCTBUS IIOMO.

B cnydae mepenmauu TerutocdeTYMKa Ha APYroe MPEINpHITHE WX B APYrue MOAPA3ICIICHUS IS
SKCIUTyaTaI[iy WM PEMOHTA, €ro PD moyiexxur nepegade BMeCTe ¢ MpuOOpoM.

1. Onucanue u padora.
1.1. Onwucanue u paboTa TEMIOCYETUHKA.

1.1.1. Ha3znaueHue TemiocueTymKa.

Temnocuetunk CT 10 (B nmanbHeiieM TeIJIOCYETYMK) IMpEeAHA3HAYeH JUIsi M3MEPEHHs U ydera
TEIJIOBOM AHEpruM (KOJIMYecTBa TEIJIOTHI), MApaMeTPoOB M pacxoda (Macchl, 00beMa) TEeIIOHOCUTENS B
CUCTEeMaXx TEIJIOCHAOKEHHUSI.

TerrocyeTyrK U3rOTOBJICH B COOTBETCTBHH C TeXHUYCCKMMH yciaoBusmu TY 4218-016-18151455-
2010.

1.1.2. XapaKTepuCTHUKH TEILUIOCYETUUKA.

TennocueTynk MPON3BOIUT:

- BBIYMCJIEHUE W MHIUKAIMIO TEIIOBOM 3Hepruu, ['kai;

- W3MEpEHHEe W HWHAMKAINI0O Macchl (00beMa) TEIIOHOCHUTENS B IOJAIOIIEM /WK 00paTHOM
TpyOOTIPOBO/IAX, a TAKKE OT JOTIOTHUTEIBHBIX CYETYUKOB, T (Mg);

- W3MEpPEHHE W HMHAWUKAIUI0O TeMIEpaTypbl M Pa3HOCTH TEMIIEpaTyp B TMOJAIOIIEM W OOpaTHOM
TpyOOTIIPOBOIaX M TPYOOIIPOBO 1€ XOJIOAHOU BOIBI, °C;

- meproIuvYecKoe (UKCUPOBAHUE ITApaMETPOB BO BHYTPEHHEH YHEPreTHUECKH He3aBUCUMOM NaMSTH;

- BBIBOJI apXMBHBIX JAHHBIX HA IPUHTED;

- TIepeavy TEKYIIUX ¥ apXUBHBIX IAHHBIX Ha MEPCOHATBHBIM KOMIIBIOTEDP WJIM BHEITHEE YCTPOHCTBO
yepe3 udpoBoit HHTEpdEiic, peaTn30BaHHBINA Ha TOAKITFOYAEMbIX MOIYIISAX CBSI3H,

- BO3MOXXHOCTh CO3JaHMs CIMHOW ceTH ¢ momoilpio uHTepdeiica RS485, Ethernet, GSM mis
OpraHU3aIui CUCTEMbI TUCTAHIIMOHHOTO cOOpa HHPOPMAIIHH;

- BO3MOYHOCTD I10JICYETA TETUIOBOI YHEPIUU B PSKUME peBEpCa CUCTEMBI TETUIOCHA0KCHUSI.

Bo3MoxHO mpuMeHeHHe Ui JBYX CUCTEM TEIJIOCHAOKEHHs, MOAKIIOUYEHHBIX MO 3aBUCUMON WM
HE3aBHCHUMOM CXEME.

YcioBus SKCIUTyaTallMK TETJI0CYETUHKA:

- TeMIiepaTypa OKpyXaroliero Bo3ayxa B auamazone ot + 5 °C go + 50 °C;

- OTHOCUTEJIbHAS BIAXXHOCTh Bo3ayxa He 6omee 80 %;

- atmocdepHoe aaBneHue B auanazone ot 84 klla go 106,7 xlla.

XapaKkTepuCTUKU TEIUIOCUETYHKA MPUBEJCHBI B TabmuIe 1.

Tabnuya 1.
Temnonocurens Bona no CHull 2.04.07-86
Jlnana3oH temneparyp Temnonocurens (t), °C 1-150
Jlnana3oH pa3HOCTH TeMIepaTryp TemioHocurens, °C 3-145
JlaBiienue BobI He Ooiee, MIla 1,6
Hanpsbkenue nutanust auTueBoi 6arapeu, B 3,65
PaboTocrnocobHOCTh OT 0JJHOH OaTapeu, JeT He menee 5
PaboTa oT ceTH nepeMeHHOI0 TOKa C MOMOIIIbIO BHEIIHETO
HMCTOYHMKA MMUTAHUS HalpshkeHueM, B 5 umm 9+24
VYCcnoBHBINM IHaMETP CUETUHKA BOJIBI, MM 15+500
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3
Jlnana3oH u3MepeHust pacxoa, M~ /4

0,012+10 000

Knacc ToyHocTu npu u3MepeHuH TEIIOBOM 3HEPruu 1o
I'OCT P 51649-2000 mpu At ,=3 °C

Kiace C

IIpeneinsr nomyckaeMoi OTHOCUTENBHOM MTOTPEIIHOCTH IIPH
n3Mepennn oobema (Qt<Q< Qmax), %

+2

[Ipenensl gonyckaemMoil abCOMOTHON MOTPEIIHOCTH TEIIOCYETUHKA
IIpU U3MEPEHUU TeMIIEpaTypbl TemoHocuTens, °C

+(0,6+0,004t) °C

Cpennuii cpok Ciry:kObl HE MEHee, JIET

12

TenmocueTyuK OTHOCHTICSI K BOCCTaHAaBJIMBACMbIM, PCMOHTHUPYCMbIM, MHOFO(i)yHKIII/IOHaJIBHI)IM

N3 ICIIUAM.
1.1.3. CocraB TeruiocyeTumKa.

- IEpBUYHBIE PEe0OpPa30BaTENN PACX0/IA, UMEIOIUE UMITYJIbCHBIN BBIXOI;

- BBIYMCIIUTENb TEII0BOM sHeprun BTO-1 (B nanbHeNIIEM TETIOBBIYUCINTEND);

- TEPMOMETPBI CONPOTHUBIICHUS,;
- mpeoOpa3oBaTey IaBJICHHUS CO CTaHIaPTHBIM TOKOBBIM BBIXOJIOM OT 4 MA 10 20 MA ¢ 1uana3oHoM

nasienus B mpezaenax (0 — 1,6) MIla.

TGHJ'IOC'-IGT‘—II/IKI/I, B 3aBHCUMOCTH OT THIIOB npeo6pasoBaTeneﬁ, HMCIOT MOJCIIM, YKAa3aHHBIC B

Tabnure 2.
Tabnuua 2.
Tumn nepBuyHOTO MpeoOpazoBaTes
Monens Ne
O6bema (pacxoja) [OCPEECTPA TEeMITepaTyphl JTaBJICHUS
CHu
TAXOMETPUUYECKHUU
CT 10-T1 | BCT 23647-07
CT 10-T2 | BCTH 26405-04 METPAH;
CT 10-T3 | TOM 211 24357-08 CAIIOUP;
KPT;
CT 10-T4 | TOM 212 24357-08 KOMILIEKTBI MIIA
CT IO-TS BCKM 90 32539_06 TepMOMeTpOB 'H ’
COTIPOTHBIICHUS [J1-U;

CT 10-T6 | CTBY 32540-06 [UIATHHOBBIX THUIIA 408-J111:

VJbTPA3BYKOBOM Pt 100, Pt 500, I ’
CT 10-¥Y1 | ULTRAHEAT 2WR 22912-07 10011, 50011 . ¢
CT 10-¥Y2 | AC-001 22354-08 I'OCT P 8.625-2006 BBIXOHBIM
CT 10-¥3 | v3c-1 15426-07 chrHaiom

(4 —20) MA o

CT 10-YS | UPBUKOH CB-200 23451-07
CT 10-Y6 | UFM 3030 35562-09
CT 10-Y7 | Ultraflow 20308-04
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Tun mepBUYHOTO TTpeoOpazoBaTes
Monens
Noe TOCPEECTPA
o0Bema (pacxona) U TEMIIepaTyphl JTaBJICHUS
SJIEKTPOMATHUTHBIN
METPAH:;
CT 10-91 | BCD 32075-06
CT 10-32 | Macrep®ioy 31001-08 KOMILJIEKTBI CAIIOUP;
TEPMOMETPOB _ _
CT10-33 | BIIC 19650-10 COIIPOTHBIICHUS KPT; MUJIA;
CT 10-74 | py 23302-08 IUIATHHOBBIX THIIA HI[-I/IF;I4(I);-I[I/I;
CT 10-35 | ipom 17858-06 Pt 100, Pt 500, 2
BUXPEBOIL 10011, 50011 u JIp. C
TOCT P 8.625-2006 |  ooonnbi
CT 10-B1 | APK-BM 24425-03 CUTHAJIOM
. BPTK-2000 18437-05 (4 —20) MA o
C110-B2 I'OCT 26.011-80
CT 10-B3 | BIIC 19650-10

TennoBBIUUCIUTENh MPUMEHSETCS B KOMIUIEKTE ¢ TEPMOMETpPaMHU COMPOTHUBIICHUS, H3MEPSIONIUMU
TeMIIepaTypy TEIJIOHOCHUTENSI U XOJIOJHOW BOJBI, a TaKXe€ Pa3HOCTh TEMIEPATyp TETUIOHOCUTENS WU
TEIUIOHOCHUTEIS U XOJIOIHOM BOIBI.

Tennoserunciurenu BTO-111 umerot ciaeayronye UCIIOTHEHUS:

BTO-111

123

M_ _
4 5

Ipumep 3anucu: BTO - 111 140M Pt 500 MCBIIUSB; BTD - 111 151M 11100 MC485

ITo3unusa B 0003HaYCHUH:

Tlo3umus 1:

1 — nopsIIKOBBIN HOMEP MOJICTIH.

Tlo3unus 2:

4 — TCIIJIOBBIYMCIIUTCIIb, paCC‘II/ITaHHHﬁ JUIA pa6OTBI B IBYX CUCTEMax TeHJ'IOCHa6)KeHI/IH;
5- TCIIJIOBBIYM CIIUTCIIb, paCC‘II/ITaHHHﬁ JJIA pa6OTbI B O,I[HOI;'I CHCTEME TEIJIOCHAOKEHHS.

Tlo3umus 3:

0 — orcyrcTBUE (DYHKIIMHM KOHTPOJIS MUTAHKS BHEITHETO PacXoJ0Mepa;
1 — ¢ pyHKIIMEI KOHTPOJIS MUTAHUS BHEIIHETO Pacxo1oMepa.

Tlo3unus 4:

THUII TepMOHp606pa30BaTeHeﬁ COIIPOTUBJICHUA C HOMHHAJIbHOM CTaHHapTHOﬁ XapaKTepHCTHKOﬁ 110

I'OCT 6651-94.

Iloznus 5:

YcnoBHOE 0003HaUEHNE YCTAaHOBJIEHHOTO MOJTYJIS CBSI3U B COOTBETCTBHMM C TaOIUIEH 6
MC-Monyns cBsA3u
BII - BHemHee nutanue 9-24B, eciiu 0OTCYTCTBYET, BHEIIHEE TUTAHUE TOJILKO OT 5B
485 Hanuume TOJIbKO OCHOBHOTO MHTepdeiica RS485
USB, RS232, GSM, LAN —1utro3-Moaynu ¢ HanmudreM 0CHOBHOTO RS485 u 10moTHUTENbHOTO

untepdeiica USB, RS232, GSM, Ethernet

[Ipu 3aka3e TerIocyeTynKa J0JHKHO OBITh YKa3aHO:
- ycioBHOE 0003HaueHue TertocueTdynka u Ne TY;
- YCIOBHOE 0003HAaUYEHUE CYETUYMKOB, PACXOAOMEPOB-CUECTUNKOB BOJIBI;

6



P3 4218-016-18151455-2006
- KOJIMYECTBO M TUII TEpMOTIpeoOpazoBateeii (TIyOnHy OTPYKEHHS ) U ITpeoOpazoBarTeneii
JaBIICHHUSL.

IIpumep 3anucu mennocuemuuxa npu e2o 3aKasze:

CT10T1 TV 4218-016-18151455-2006.

- Beruncaurens termoBoit sueprun: BTO-111 140 M Pt 500.

- Cuetunk Boabl BCT 25 *, nena ummynsca 10 1. TY 4213-200-18151455-2001.
- Tepmometpsl conporusnerns Pt 500 3 mr. TY 4213-900-03215076-99.

- [IpeoOpazoBarenu naienust KPT-1 **.

* - B 0003HaYCHHUH CUETYMKA BOABI IU(pa, YKazaHHAs MOCJE €ro THMA, COOTBETCTBYET yCIOBHOMY
IMaMeTpPy JaHHOTO CUETYHKA.

** - B KauecTBe MpeoOpa3zoBaTesl JaBjIeHUs] MOKHO MCIOIb30BATh JIFOOOW JAPYrod CO CTaHAApPTHBIM
TOKOBBIM BBIX0JIoM (4 — 20) MA.

KoMIIIEKTHOCTB MOCTaBKH TEILIOCUSTUHKA JOJDKHA COOTBETCTBOBATH Ta6HI/IHe 3.

Tabnuua 3.
HaumenoBanue | O0o3HauYeHHE | KosanuecrBo
CocTaBHbIE YaCTH, IOCTABKA KOTOPHIX HEe OTOBAPHBAETCs 3aKA30M
Temnocuerunk CT10. PykoBoacTBo no 1
skcmyaraiuu (Moaudukamms CT 10 TIM). P94218-016-18151455-2006
Tennocuerunk CT10. [Tacnopr. I1C 4218-016-18151455-2006 1
Breruucnaurens TemoBoit sHeprun BTO-1. 1
Brruuciaurens TemioBoit sHepruu. [lacmopr. I1C 4218-016-18151455-2006 1
CocTaBHbI€ YaCTH, NOCTABKA KOTOPbIX OTOBAPUBAETCS 3aKA30M
[TepBuunbIit ipeoOpazoBaTeNb (COTII. TadI. 2). CornacHO TEeXHUYECKOM CormnacHo
DKcIuTyaTaliuoOHHasi TOKyMEHTalus Ha JOKYMEHTAIMM Ha COCTaBHYIO 3aKa3y
COCTaBHBIE YaCTH. 4acThb.

1.1.4. YcrpoiicTBo 1 paboTa TEIIOCYETIHKA.

TerocyeTynk OCYLIECTBISICT: W3MEPEHHE pacxoja BOAbI (00beMa, Macchl) - CYCTYUKAMHU BOJIBI,
pacxoJOMepaMU-CUETYMKAMHU; TEMIepaTyp TEIUIOHOCUTENs — TEepMOMETpaMH CONpPOTHBIEHHS B
nojaromeM U (wim) oOpaTHOM TpyOOIIPOBOJAX CUCTEM TEIUIOCHAOXKEHHUS; OINpe/eIeHue TemI0BOM
SHEPIMM M JPYrUX NapaMeTpoB TEIUIOHOCUTENS IyTeM oOOpalbOTKH pe3ylbTaTOB H3MEpEeHUil
TEIUIOBBIYUCIUTENEM.

B 3aBucumocTH OT 3aka3a BbIOMPAETCS TUI TEMJIOBBIYHUCIMUTENS, a TAKXKE KOJMYECTBO CUETUMKOB
BOJbI,  PacxXxoJOMEpPOB-CUETUMKOB, TEPMOMETPOB  CONpPOTHBJIEHUS W  JAaTYUKOB  JABJICHMS,
o0ecreunBaroIUX ONpPeIeIeHIE TEMI0CUETUNKOM BCEX TPEOyEMBIX apaMeTPOB.

1.1.5. CpenctBa u3mMepeHusi, UHCTPYMEHT U MPUHAITIEAKHOCTH.

IIpu MoHTaxke mEpBUYHBIX IpeoOpa3oBaTeneil NPUMEHSAETCS HHCTPYMEHT U 00OpyIOBaHUE,

ykazaHHoe B PO Ha Hux.
1.1.6. MapkupoBKa u MIIOMOHpPOBAHUE.

Homep TemnocueTyrka COOTBETCTBYET HOMEPY, YKa3aHHOMY IPH MapKUPOBKE TEILIOBBIYUCIUTEISL.

MapxkupoBka 1 aoMOupoBaHue (GpyHKIIMOHAIBHBIX OJ0KOB TEIJIOCUYETYUKA - CM. pazaen 1.2.
1.1.7. YnakoBka.

VnakoBka Kakaoro (pyHKIHMOHAJIBHOIO OJ0Ka TEIUIOCUeTYMKa onucaHa B paszgene 1.2. XpaHeHue
TEIMJIOCUETUYUKOB B YIIAKOBKE JIOJDKHO COOTBETCTBOBATH ycinoBusaM xpanenus 3 TOCT 15150-69.

1.2. Omwucanue u paboTa COCTAaBHBIX YaCTEH TEIIOCYETUHKA.
1.2.1. O6mue cBeneHusI.
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1.2.2. TlepBuuHblie npeoOpazoBaTenn (CYETUNKH, PACXOJOMEPHI-CUETUHUKH ).
1.2.2.1. Onucanue.

KoHcTpykius 1 npuHIUN IEHCTBUS MEPBUYHBIX ITpeoOpa3oBareseil oobema (pacxoa), MapKUPOBKa,
IUIOMOUpPOBaHUE, YIIAKOBKA TOJPOOHO TPUBEACHBI B MPUIAraeMoil K HHUM OKCIUTyaTallHOHHOM
JTOKYMEHTALIUH.

1.2.3. Brruucnutens TemnoBoit aneprun BTO-111 M.

1.2.3.1. Onucanue.

BHemHuii BUJ TEITOBBIYUCIUTENS € PACIIONOKEHUEM OPTaHOB YIIPABJICHUS U 3JIEMEHTAMU
KpeIuieHus npecrabieHsl Ha Puc. 1.

| —{pessdses
canfee L)z (1 [ 2 s Jom

BT 1 —— [

BuIMHCAHTEAR TENAOKOR SHEPIHH

F-—————=

Puc. 1. Buewnuii éuo mennoevtuucaumens BTI-1 I1' M.

O0o3HaueHus:

1. Kopnyc TerioBbIUUCIUTENS 4. T'epMOBBO/IbI

2. )KK-unaukaTop 5. Mecra ycTaHOBKH MPOYIIUH JITsl KPEIUICHUS TEIUIOBBIYHCIUTEIIS
3. Knonku ympaBneHus 6. Pa3bém 715 MOOKITIOUEHUS K KOMITBIOTEPY U IPUHTEPY

Texauueckue XapaKTCPUCTUKU TCTIJIOBBIYUCIIUTCIIAA YKAa3aHbI B Ta6n1/1ue 4.

Tabauua 4.

W3mepsiemasi BenmuunHa - TEMJIOBast SHEPTHUs I'kan

KonmndectBo 3Havanux nudp Ha MHIMKATOPE OTCYETHOTO YCTPONCTBA 8

I{ena enMHUIIBI MIAAIIETO pa3psa Mo Temnepartype BoJbl, °C 0,01

I{ena enMHUIIBI MIAAIIETO pa3psijia IO pa3HOCTU TemmepaTyp, °C 0,01

Iena umnynbca, 1/uMm(UMI/ ) 0,1-1000 (0,01-
’ 320,00)

[lar n3MeHeHus [eHbl HIMITYIIbCA, JI/UMT (MMI1/1) 0,1(0,01)

I{eHa eMHMUITBI MIIAIIIEr0 Paspsia o 00beMy TEIIOHOCHTENS (BOIBI), M 0,001-1

IleHa enMHUIBI MIAALIETO pa3psia N0 TemIoBoi sHepruu, I'Kan [IepeMEHHas
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(0,0000001 - 1)
Jlnana3zoH u3MepeHus BpeMeHH paboThl, yac ot 0 10 99999
IIpenen pomyckaeModl OTHOCUTEIIBHOW IIOTPEIIHOCTH BBIYMCIUTENSA IIPH
M3MEPEHUU TEIUIOBOM OSHEPrud B YKA3aHHBIX JHMAala3oHaX pPa3sHOCTH
Temmeparyp, %
3°C<At<20°C 1
20°C<At<150°C 0,5
[Ipenen npomyckaemoil aOCOJIFOTHOM MOTPEIIHOCTH BBIUUCIMTENS IIPU
HU3MepeHuu Temrepatypsl, °C +0,3
Jlnama3zoH BBIXOJHOTO CHUTHAaJA TMOIKIIOYaEMbIX MpeoOpa3zoBareseil NaBJIeHU, 4-20
MA
[IpuBeneHHas MOTPEIIHOCTh PU U3MEPEHNUHU JaBJieHus He Ooee, % 0,25
Jlnana3oH u3mepenus remnepatyp, °C 1+150
Jlnana3oH u3MepeHus pasHOCTH Temrepatyp, °C 3-145
Bec BeruncinTens, Kr 0,5+0,01
["abapuTtHbIe pa3mMepbl, MM 120x170%55
Hanpspkerne nuranus TuTHEBOH Oatapen, B 3,6
Bo3MokHOCTB paboTa OT CETH MEPEMEHHOT0 TOKa C IIOMOIIBIO HCTOYHHKA
NMATAHWS HanpspKeHueM, B 5-24
CreneHpb 3aUTHI KOPITyca OT MBUIM U BJIarx IP 65
VYcnoBus SKCIUTyaTaluu:
- TEMIIEpaTypa OKpyKarouero Bozayxa, °C +5 ++50
- OTHOCHUTEJIbHAS BIAKHOCTh BO3ayxa He Oonee, %o 80
- atMocdepHoe naBieHue, klla 84 +106,7
VY cnoBus XpaHEHUSI COOTBETCTBYIOT I'OCT 15150-69

1.2.3.2. VYctpoiictBo 1 paboTa TeruoBbraucaurenss BTO-111 M.

DNEeKTPOHHBIN WHAMKATOPHBIA BBIYUCIHMTENb TerioBoi 3Heprun BTO-1I1 M mnpennasHaueH mis
UCIOJb30BAHUSA B 3aKPbITBIX M OTKPBITBIX CHCTEMaxX OTOIUICHMS U BOJOCHAOXKEHMs, B TOM 4YHCIE
OTKPBITBIX TYIIUKOBBIX.

TemmoBplunCINTEL C  MOMOIIBIO TEPMOMETPOB  CONPOTUBICHHUS HM3MEPSIET TEMIEPATypy
TEIUIOHOCUTENS B MOJAIOIIEM M 00paTHOM TpyOOIpoBoe (M TpyOOIPOBOIE XOJI0HON BO/IbI) U MOITy4aeT
CO CYETYMKa-pacXxoJOMEepa, YCTAaHOBJIEHHOI'O Ha MOJAIOLIEM /Wi 00paTHOM TpyOONpOBOJE, CUTHAI,
ABJISAIOIIMICA (QYHKIMEH 00bemMa BOJ/bI, HA OCHOBE YEro ONpe/eisieT TEIJIOBYIO SHEPTUIO IS 3aKPBITHIX
(OTKPBITBIX) CUCTEM TEIJIOCHAOKEHHS.

B TynuKOBBIX OTKpBITBIX CHCTEMAaX, B OTIAYUE OT IMPOYUX CUCTEM, TEIIOBBIYMCIUTEIND
UCHOJb3yeTCd C OJHUM TEPMOMETPOM CONPOTHUBICHHUS (B TEIJIOBBIYUCIUTEIE BMECTO BTOPOIO
TEPMOMETpa CONMPOTUBIICHHUS JOKHA ObITh YCTAaHOBJIEHA IIEPEMbIUKA).

Pacuer Macchl BOABI BeAETCS MO HM3MEPEHHBIM WJIM JOTOBOPHBIM 3HAYEHHUSM (€CJIM JIOCTYITHO)
TeMmmepaTypbl, 00bemMa 1 gaBiaeHus. Ilopsiok nocTaHOBKM 3HaUEHUH NPUBEIEH B TabnuIe 9.

Bce TemnoBbruMcauTenn cHaOXeHbl TaliMEpOM peajJbHOr0 BPEMEHH, KaJleHIapeM U BCTPOECHHOU
namsaTeo EEPROM. Berpoennas nocrosaHad namsate EEPROM cnyxut s noangepkaHust pacueTHBIX
3HaYeHUH TEIJIOBOM »HHEpPruM, oO0beMa TEIIOHOCUTENs, WH(GOPMAIMIO O MepernporpaMMUpPOBaHUH
npubopa (nocneauue 20 nepenporpaMMUpPOBaHMNA: YUCIIO, MECSI] TOJ]), 4acoB pabOThl, YHCIA, MecAla U
rojia B ciiyuae BO3MOJKHOTO pa3psija JUTHUEBOW OaTapew, a TakKe JUIsl XpaHeHUs apXUBHBIX JAaHHBIX IO
TEIIONOTPEOIeHUI0. ApXHBAlLlUs JaHHBIX MPOU3BOJUTCSA MO YacaMm ¢ riyomHoi apxusa 1080 4. m mo
cyTkam — 3a nocinennue 366 cytok. [lanneie B EEPROM oGHOBisAIOTCS exedacHO. Bpemst xpaHeHus
nanHeix B EEPROM, npu oTkmtouenun nurtanus, 5 aet. Ilocie BoccTaHOBIEHUS MUTAHUS MO YUCITY,
MECSIY U TOJly MO>KHO OIPEAEIUTH, KOT/1a IPOU30IIIO OTKIOYEHNE TUTaHMSL.

TernoBsrancuTeNs 001aAaET BCTPOCHHBIM HU(PPOBBIM UHTEpdeiicoM (0IHUM MM HECKOJIBKUMH, B
3aBHCUMOCTH OT HCIIOJIB3YeMOIO0 MOJYJS CBS3HM), UYTO TIIO3BOJIIET NepeAaBaTh HH(opManuio Ha
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KOMIIBIOTEP, pacledaThiBaTh apXUBHBIC JaHHbIE HA TPUHTEPE U OOBEAMHATH OOJBIIOE KOJIMYECTBO
puOOPOB B €AMHYIO CETh I OPraHU3alUN CUCTEMbI TUCTAHIMOHHOTO cO0pa MHPOPMALIUH.

WuTepdeiicHas 4acTh BBIHECEHA B OTACIbHBIC MOAYJIH, B 3aBUCUMOCTH OT MOJU(HUKALINN, UMEIOIINE
Kak ocHOBHOU nHTepdeiic RS485 Tak u nonomuurensubii USB, Ethernet, GSM, a taxxke QyHKIHIO
BHEIIHETO MUTAaHUA B IIMPOKOM JMana30He HaPsUKeHUN 5-24B.

B BTD-1I1 M npucyrcTByeT (GyHKIHS KOHTPOJIS IUTAHHSI BHEIITHETO PAcX0J0Mepa, a TAaKxKe
(byHKIMS KOHTPOJISL HAIPABJICHHUS OTOKA TEIUIOHOCHUTEIIS 10 0OpaTHOMY TPYOOIIPOBOIY B OTKPBITHIX
cucremax. [Ipy 3TOM TETIOBBIYHMCIIUTENb BBIIAET COOOMICHHS B BUAE KO/Ia OLITHOKH.

B BTO-1I1 M npucyrcTByeT (GyHKIHS YCTAHOBKH JBYX 3HAYCHHI TEMIIEPATYp XOJIO JHOM BOJBI B
3aBHCHMOCTH OT BPEMEHH T'0J[a U BO3MOYKHOCTH (DPMKCAIIMK BPEMEHHU pabOTHI M KOJIMYECTBA TETJIa BHIIIE U
HIKE YKAa3aHHOT'O JMara3oHa pacxoJl0B, pa3HOCTH TeMIiieparyp. [Ipu 3TOM TenIoBbIYUCIUT b BbIIACT
cooOuieHus o0 onmoke.

TenoBpIUKMCANTENL UMEET AaBTOHOMHOE ITUTAaHUE OT JIUTUEBOM OaTapen, No3BOJIsAOIEH 00eCeunTh
paboty npubopa 6e3 3aMEHbI DJIEMEHTA MUTAHKS HE MEHee 5 JIeT.

HpI/I OTCYTCTBHU BHCIIHEIO NMUTAHHA OT CCTU, BBIYUCIIUTECIIb ITUTACTCA OT BCTpOGHHOI\/JI JINTUEBOU
Oarapeu (3,6 B).

Buumanue! Ilpu npumenenuu BTI 1 IT140M | 150M ¢ cucmemax Oucnemuepuszauuu_c
ucnoavzogarnuem__yupposozo unmepgeiuca HEOBXO/IHMO ucnonbzoeams _gHewinee cemesoe
numanue. Ilpu nooxknoueHuu cemegozo NUMaHusl, Om_Hez0 RUMAemcs Kaxk_ unmepgeiicnas_uacmsp
MAK_U_Ccam_BbIYUCAUMEb NPU_IMOM_RPOOIAACMCA_CDOK_CIYIHCObL_6CMPOCHHOI_Damapeyu _RUmanusi
gbluuciumerns.

[TporpamMMmupyemMble mapaMeTphbl TEIIOBBIYUCIUTEIS TS KOKI0W CHCTEMBI:

Hara.

Bpewms.

Bec nMmmynbca mepBoro cyeTyuka BOJIbI (pacxoaoMepa-cuETunka).

Bec nMITysca BTOpOTO cueTYHKA BOJIBI (PacXo1oMepa-CuUEéTINKa).

Bec nMItynbca TpeThero cueTyrka Bobl (pacxoaoMepa-cuéTanKa).

Tumn cucremsr (cM. Tabm. 9).

JIBe TemrepaTypbl XOJOJHOM BOJIBI, UCIIOIb3YEMbIC JIJIs pacueTa TEIJIOBOW SHEPTHUH B OTKPBITHIX

CHCTEMaX.

Jlata mepexo/ia HA HOBOC 3HAYCHHE TEMIIEPATYPhI XOJIOJHOHN BO/IBI.

9. HeoOxoauMocCTh pacyeTa TEIUIOBOM SHEPrUU  OTICIBHO IPH BO3HUKHOBEHUH He(aTaIbHBIX
omurOOK (BBIXOJ pacxoja TEIJIOHOCUTENS 3a YCTAaHOBJICHHBIC Ipeaeibl MaKCHMAJIbHOTO U
MHUHUMAJILHOTO PacX0/1a, BBIXO Pa3HUIIbI TEMIIEPATyp 3a Npeae] MUHUMAILHOTO 3HAYCHHUS UT.I1.)

10. JloroBopHbIC 3HAuUCHHsI TEMIEpaTyp H JaBICHUH TEIUIOHOCHTENsl JUIsi pacuera Macc
TETUIOHOCHUTENSI TPH OTCYTCTBUM BO3MOXKHOCTH HX H3MEpPEeHHs (IMPUMEHSETCS 10 KaHajlam
CUETYMKOB BOJIbI U PACXOJIOMEPOB, HE YUACTBYIOIIMX B pACUETE TEIUIOBOM DHEPTHUH).

11. Heo0X0iMMOCTh TPHUHYIUTEIHHOTO HCIOJIb30BaHUS JIOTOBOPHBIX 3HAUCHHWH TeMIepaTyp u
JABJICHUH JUIA pacueTa Macc TETJIOHOCHUTENS IO JOMOJHUTEIHHBIM KaHAJIaM.

12. JleHb OTYETHOTO TIEPHUOA.

13. MuHuManbHBINA PacXo A7l CUCTEMBI, M,

14. MakcuMamnbHBIH pacxo/ Ui CUCTEMBI, M,

NoookrowdE

oo

[TapameTpsl BBOJSTCS C MOMOIIBIO ITporpaMMHOTo obecrieuenus [10 BTD, noctynHoro Ha caiftax
MPEINPUATHS - U3roTOBUTEINS - WWW.teplomer.net .

1.2.3.3. Onucanue uaTepPEHCHBIX MOTYIICH

B Berunciurensx BT3-1 I1  ecTh BO3MOXKHOCTH yCTAaHOBKM HMHTEP(EHCHOrO MOMIyNs cBsizu. B
3aBUCHMOCTH OT WCIOJTHEHHS, B HWHTep(]elicHOM MOJIyae MOTYT TMPUCYTCTBOBATh KaK OCHOBHOU
untepdeiic RS485, tak u nomosnuTensHbii RS232, USB, Ethernet, GSM. Buemninee nuranue camoro
UHTEpPPEHCHOTO MOMYNs OCYIIECTBISCTCS OT TalbBaHUYECKH Pa3BA3aHHOTO OJOKAa TUTAHUS
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HanpspkeHueM oT 9 1o 24B wim 5B. Mopaynb ¢ NOAKIIOYEHHBIM OJIOKOM TNHMTaHUS HMEET
CTaOMIM3UPOBAaHHKIN BBIX0 SB mist mutanus aboneHToB cetu RS485 He mMmeromumx 0J10KOB MUTAHUS.

Onucanue uaTepPeiicHBIX MoIeNeH TPUBEAEHO B TAOIHUIIE S

Tabnuya 5.
O6o3nauenne | Buemnwuii Bun Omnucanue
o o WnTepdeiicubrii momyns ¢ RS485.
Knemme!: Jlyist paboOTHI MOTYJIS HEOOXOIUMO BHEIITHEE
ca 1.4 - Bxon 5B (cTab), nuranue SB.
= 23-R5485
"o Moyiib peKOMEHIYETCS IS YCTAHOBKH B
MC485 ';4 BBIYHMCIIUTEIN SBIISIONINECS a00OHEHTaMH CETH
fﬁ 25_ RS485, nosBossieT MpOU3BOANUTE ONPOC
o BBEIYHCITUTEIIS 110 nHTepdeiicy RS485.
1234 Hanpsikenue 5B ocyiiecTBisieT muTaHue
e BBIYMCIIUTEIISI U UHTEP(EHCHOM YacTH MOIYJISL.
WuTepdeiicabprit Moxyns ¢ RS485 u BHEITHUM
& Knemmel Qo
nutanueM 24B.
1.4 eeixop 5B crab. .
"o 2,3 Rs485 Kpome pynkuuit monyns MC485, moaynb
:E 5,6 Bxoa nutaHua 9-24B MMEET BbIX0J SB 11 nuTanus 1pyrux
MCRIT485 i zjés ?E):OA nwratu 38 aboneHTOB cetn RS485 Ha Gasze Moyneli
53\425- o MC485. [Iutanue MOyt MOXKET
OCYIIIECTBIISATHCSA OT CTAOMIIN3HPOBAHHOTO
123415678 Q osoka nutaunst 9-24B unu 5B
slolelel| olelele;
Wutepdeticapiii Moaynb-unito3 RS485 -USB u
O ¢
BHeIHUM nutanueM 9-24B unu 5 B.
— Kpome dynkumiit moxyns MCBII485, moxyns
"o MIMeeT JOTIOTHUTENbHBIN nHTepdeiic USB,
"a MTO3BOJISIOIIHMHA MPOU3BOIUTE OTIPOC KakK
MCBIUSB RS4S5 24B SR L3R BBIYMCJIATENS ¢ JAHHBIM MOIYJIEM, TaK H
¢ AB- #.-%. A AYyJeM,
T000T0 A00OHEHTA MOAKIIOYESHHOTO K MOTYITIO
1234 G no untepdeiicy RS485. Pazsem USB mpu
CSCooloaoolloaco YCTaHOBKE JJAHHOTO MOIYJISI MOHTHPYETCS Ha
KOPITYCE BBIYUCITUTEIIS
WuTepdeticubiii Mmoaynb-nno3 RS485 -RS232
(@) O
¥ BHEIIHUM IMTanueM 24B.
s Kpome ¢ynkuuit monyns MCBII485, moaynb
= UMeeT JOTOJHUTEIbHBIN nHTepdetic RS232,
"o MO3BOJIAIONIMI IPOU3BOIUTE ONPOC KaK
MCBI1232 R LV TIPOTSBOATTL OTIp
Ri"? RS232 BBIYUCIIUTENS C JAHHBIM MOJIYJIEM, TaK U
P it J1r000T0 a0OHEHTA MOIKITFOUYEHHOTO K MOTYJTHO
1234 G no unrepgeiicy RS485. Mimeet BO3MOKHOCTh
elelele)|slelels]elelele MOJIKIIIOYEHUS K TPUHTEPY U HAKOTTUTETHHOMY
nyasTy CKAT

11
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- o WuTepdeiicubii Moaynb-maro3 RS485 -
Ethernet u Buemnum nutanuem 9-24B wu SB.
e Kpowme dynkuumii mogyins MCBII485, moaynb
"o MMeEET JONOHUTENbHBIN uaTepdeiic Ethernet,
MCBIILAN o TIO3BOJISIFOLLMI TPOU3BOIUTH OIPOC YEPE3
:‘i‘gs_ 2'.:43 fB_ JIOKAJIbHYIO CETh MJIM HHTEPHET KaK
BBIYKMCIIMTEIIS C J]AHHBIM MOJIYJIEM, TaK U
o e 1:000r0 a0OHEHTA MOIKIFOYEHHOTO K MOIYJIIO
CoQoloooe M no uaTepdeiicy RS485.
WnTepdeiicubrii Moaynb-unto3 RS485 -GSM u
o Knemmbl O
U nsnconiicrafi: BHENTHUM ruTtanueM 12B 1A.
o 2,3 Rs485 Kpome ¢pynknuit mogyns MCBII485, monyns
"o %6 Bxon 128 1A MMeET JOTOTHUTENbHBIN nHTepdeiic GSM,
MCBIIGSM " e NIO3BOJISAIOIINN IIPOU3BOIUTE OIIPOC YEPE3
514885_ 12? GSM cBA3b KaK BEIYUCINATENS C JaHHBIM
MOJyJIeM, TaK U J000ro aboHEeHTa
12345678 o TMOJKITIOYEHHOTO K MOJIY/II0 O HHTepdeiicy
elelelelelelele] RS485.

1.2.3.4. MapxkupoBKa U TUIOMOUPOBAHKUE TEILJIOBBIYUCIATES.
Mapkuposka TernoBbraucautenss BTO-111 conepxut:

- TOBapHbIN 3HAK MPEANPHUATHS - U3TOTOBUTEIS;

- 0003HaUeHUE TETIOBBIYUCIIUTES,
- 3HaK YTBEP)K/ICHUS TUIIA;
- HOMEp TEeIJIOBBIYUCITUTEIS;

- o U3roTOBJICHHU,

- THII TEIUIOBLIYUCITUTESL.
Ha tpancropTHO# Tape M0KHBI ObITh HAHECEHBI HECMBIBAEMOW KPACKO#, KOHTPACTHOU IBETY TapHl,
OCHOBHBIE, JIOTIOJTHUTENbHBIC U HH(OopMarmoHHsie Haanucu o ['OCT 14192-96.

Ha TennoBbruncnuTeny, npoueire NoBepKy, HAHOCUTCS OTTUCK OBEpUTENIbHOTO Kieitma. Kieiimo
MOBEPUTENIS] HAHOCUTCA HAa HAKJIEHWKY 3aKPhIBAIOIIYIO KPENEKHBIA BUHT MI€UaTHOW MIIATHI, PEAOTBpaIas
JOCTYII K3JIEKTPOHHBIM 3JIEMEHTaM MeYaTHOM MJIaThl BEIYUCITUTEIS.

[InomOupoBka Kopiyca mpuOOpa OCYIIECTBISETCS TeIIOoCHAOXKarolleil opraHu3anue s
MPEeIOTBPAIIEHUS] HECAaHKIIMOHUPOBAHHOTO JOCTyNa K KIEMMHBIM KoJlogkam mpubopa. Ilmomba
o0XKuMaeTcst Ha TPOBOJIOKE COEMHSIONIEH 1Ba HIKHUX BUHTA Kopiyca. Cxema IioMOMpOBKH TIOKa3aHa

Ha
Puc. 2.
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Puc. 2. Cxema nn1omouposku Kopnyca u njiamsl 6bI4UCIUMENA

1.2.3.5. TlpaBuna xpaHeHUs U TPAHCIIOPTUPOBKH.

XpaHeHHe TEIUIOBBIYMCIUTENS JOJIKHO OCYLIECTBIIATHCS B CKIAJCKMX OMEUICHUAX MIPU OTCYTCTBUU
B HUX IBUIM, APOB KUCJIOT, I€JI0YEH U arpecCUBHBIX I'a30B B COOTBETCTBUHU C YCIOBHUSAMHU XpaHEHUS 3
I'OCT 15150-69.

TpaHcnopTHpOBaHNE TEIIOBBIUYNCIUTENS MOKET OCYILIECTBIIATHCS BCEMU BUJJaMU TPAHCIIOPTA, B TOM
YKCJIE BO3AYIIHBIM B FEpPMETU3UPOBAHHBIX OTCEKAX.

Bo Bpemsi TpaHCTIOPTHUPOBaHUS M MOTPY30YHO-PA3rPy30UHbIX pabOT TpaHCIOPTHAs Tapa HE JO0JDKHA
MI0JIBEPraThCs PE3KUM y/apaM U MPsSMOMY BO3JICHCTBHIO aTMOC(HEPHBIX OCAIKOB U MBLIH.

KoncepBamus npubopa mnpoBoautcsi B cooTBerctBuu ¢ I'OCT 9.014 ans rpynmsel u3nenuit:
teroBbluncauTens BTD-1 - [l - I; Bapmantel 3amuthl TemmoBsluuciaurens - B3-10; BapuanThl
BHYTpeHHEH ynakoBku: - BY-6.

1.2.4. TepMoMETpPBI COPOTHUBIICHUSI.
1.2.4.1. Onucanue.

TepMOMETpBl COTMPOTHBIICHUS TPEICTABISAIOT COOOM PE3UCTHBHBIE JATYUKH C OMHUYECKUM
COIIPOTUBIICHUEM, HU3MEPSIOIIUE TEMIEPATYPy TEMIIOHOCUTENS M XOJOIAHOM BOJBI, & TAaKKE Pa3sHOCThb
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TCMIICPATYpP TCIIJIOHOCHUTCIIA NI TCIIJIOHOCUTCIISA n XOHOHHOI;’I BOJBI. HpI/IHI_II/IH pa6OTbI
npeoOpa3oBareneld OCHOBaH Ha MpeoOpa3oBaHUM CHUTHala, (OPMHUPYEMOTO O] BO3ICHCTBHEM
I/I3MCpHCMOﬁ CpCabl €T0 YYBCTBHUTCIbHBIM 3JICMCHTOM, B HOpMHpOBaHHBIfI BHQKTpI/IquKI/II;’I CHUTI'HAJ.

TepMOMeTpBI COMMPOTHUBJICHUA B 3aBUCHUMOCTH OT TEMIICpATypbl TCIJIOHOCUTCIIA HUMCHOT
OIIPE/ICICHHOE OMHYECKOE CONPOTHUBIIEHHE, KOTOPOE MPeoOpa3yeTcsl TEIJIOBBIYMCIUTEIEM B 3HAYCHHE
TEMIIePATypPbl WM PA3HOCTH TEMIIEPaTyp, U3MepsieMbie B rpaaycax Llenbcus.

JlaT4MKy U3MEPSIOT TEMIIEPATYPY TEIIOHOCHUTENS U XOJIOTHOM BOJBI, & TAK)KE PA3HOCTh TEMIIEPATYP
TETUIOHOCUTEJIS WJIM TETUIOHOCUTENISI M XOJIOTHO# BOJIBI.

ITocne MPOXOKACHUA MMOBCPKU HA KOMIUICKT TCPMOMETPOB COIMMPOTUBJICHUA, KOTOPLIC IIOBCPATIOTCS B
nape (A1 yMEHbIIEHUsI NOTPEIIHOCTH U3MEPEHHsI Pa3HOCTU TEMIIEpPATyp), BBIIACTCSI CBUIETEIBCTBO O

IIOBEPKE.
KoHcepBarus tepmoMeTpoB conpoTuBieHUs npoBoautcs B cootBeTcTBUU ¢ ['OCT 9.014-78 s
IPYNIbl U3JENUNA: - TepMoMeTpbl compotuBieHus - Il - |; BapuanTsl 3amuTsl - B3-10; BapuaHThI

BHYTpEHHEH ynakoBku: - BY-6.

2. Ucnmoab30BaHue MO HASHAYCHHUIO.

2.1. DkcrtyaTalluOHHBIC OTPAaHUYCHHUS.

MoHTaX TEIJIOBBIYHUCIMUTEIS TEIIOCUETUUKA JOJDKCH IMPOU3BOAMTCSA B 3aKPBITBIX OTAIlJIMBACMBIX
MOMEIIEHUAX ¢ TeMIEpaTypo okpyxaromiero Bozayxa ot +5 °C o +50 °C 1 OTHOCUTENBHON BIAXKHOCTH
1o 80 %.

OFpaHI/I'-IeHI/Iﬂ M0 MOHTaAXy CYUYCTYHMKOB BOJbI, PaCXOAOMEPOB-CHECTUMKOB B HX TEXHUYECKOH
JOKYMEHTAlNU.

[Ipu skcrutyaTanun HEOOXOAWMO COOIOATh CIENYIOIIME OCHOBHBIE YCIOBHS, OO€cledrBarolIne
HOPMaJIbHYIO pabOTy TEIIOCUETUHKA!

- KOJIMYECTBO BOJbI 3a MeECSI, pacxolyeMoe Ha OOBEKThl, HE JOJDKHO MpPEBBHINIATh 3HAYCHUI,
YCTaHOBJICHHBIX B PO mepBUYHBIX mpeoOpa3oBaTeei, pacxoa0MepOB-CYCTUNKOB;

- BKCIUTyaTalus CYeTYMKa BOAbl HA MAaKCUMAaJIbHOM pacxojie JoIyckaeTcs He 6osiee 1 4 B CyTKu;

- B TIpOIIeCCe IKCIUTyaTallK HE JTOMYyCKAETCs MTPEBBIIIICHUE MAaKCUMAIIBHOW TeMIiepaTyphl BoIbI (+150
°0).

2.2. TloaroroBka TeIUIOCYETYNKA K UCIIOJIB30BAHUIO.
2.2.1. Mephbl 6€3011aCHOCTH MPYU MOHTaXKE TEIJIOCUCTUHKA.

besomacHocTh mpu MOHTaxe obecrieuuBaeTcsi TPeOOBaHHUSIMH, YKa3aHHBIMH B PYKOBOJICTBE IO
AKCIUTyaTaIlMi Ha COOTBETCTBYIOIINE TPHUOOPHI.

2.2.2. O0beM | MOoCIeI0BaTeILHOCTD BHEITHETO OCMOTpPA TEIUIOCUSTYHKA.

[Ipu BHENIHEM OCMOTpE TEIUIOCUETYNKA JOJDKHO ObITh YCTAHOBJICHO:

- COOTBETCTBHE KOMIUJIEKTHOCTH TEIJIOCUETUYHKA, yKa3aHHOU B HacTosmeM PD;

- HaJIMYKE U IeIOCTHOCTH JCUCTBYIOIIUX IIOMO;

- OTCYTCTBHE MEXaHUYECKUX MOBPEKACHUN, BIUSIOMIMX Ha pabOTOCMOCOOHOCTh COCTABHBIX YacTei
TEIJIOCYETUMKA U DIIEKTPUUECKUX JIMHUN CBSI3U MEXKY HUMHU.

2.2.3. MOHTaX TEIIOCYETYHKA.

2.2.3.1. MoHTaX CYETYNKOB BOJEI.

MoHTaX CUETUYHKOB BOIbI, PpacxXoAOMEpPOB-CUCTYUKOB, BXOIAANIMX B COCTaB TCIJIOCUCTUHKA,
OCYIICCTBIIAACTCA B COOTBETCTBUU C PYKOBOJACTBOM IIO 3KCILTyaTalluu Ha HCHOJ’IBSy@MLIfI THUIT HpH60pa.
2.2.3.2. MOHTaX TEPMOMETPOB COTPOTUBIICHUSI.

Moutax TCPMOMCETPOB COIMPOTUBJICHUSA OCYHICCTBIIACTCA B COOTBCTCTBUU C 3KCHHyaTaHHOHHOﬁ
HOKYMCHTaHHCﬁ Ha HUX.

MoHTax TepMomeTpoB corpoTtusieHus PtS00 ocymecTBisiercs B 3amuTHOM ruib3e. [logbop rumm3
OCYILIECTBIsIETCs 1O Tabmuie 6.

Tabauua 6.

Y CIOBHBIN AHaMeTp TPyOOIpoBoIa Hy MM 15-25 32 -80 100 -150 200,250
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JnvHa rus3 | L [ mm | 34 | 84 | 134 | 174 |
2 rune3a
i T
1 ~ |
Sk I[S]
3 ==
15

TepMoIpeoOpa3oBaTesu MPSIMOTO 3 narpybok
norpyxenusi, L=27,5 mm, 75 mm. : o «f NE

. o 9 >

45 O

TepMonpeoOpa3oBaTeH Il MOHTaXa
B THIB3ax, L=45mM.

Puc. 3. Bapuanmul KOHCMPYKMUBHO20 UCHOJIHEHUS MepMOMempoe conpomusienus Pt500 u
KPEnescHuIX 371eMeHn o6 0151 HUX.

TepMoMeTpBI COMTPOTUBIICHUS CIEAYET MOHTUPOBATH CHMMETPUYHO K OCH TPYyOOTIpOBOJIa (CM. pHC.
4) UIEHTUYHBIM CIIOCOOOM, KaK Ha TOJAIOIIeM, TaKk M Ha 0OpaTHOM TPyOOMpoBoO/ie (HarpuMmep, B OTBOJIC
TpyObl). Takum 006pa3oM, UCKITIOUAETCsl BHECEHUE JOTIOIHUTEIbHBIX MOTPEIIHOCTEN.

['Mib3bl TEPMOMETPOB COMPOTHBIICHHS JO/DKHBI MOHTHPOBaThCs B marpyokax (cMm. Puc. 4),
MIPUBAPUBAEMBIX K TPYOOTIPOBOY, M JIOJDKHBI OBITH PAacroJIOKEHBI Ha TPYyOOTPOBOJE Tak, YTOOBI BOJa
OMbIBaJIa UX 10 Bcel unHe. Kopryc TepMoMeTpa COMpOTUBICHUS EpE MOTPY>KEHUEM B TUIIb3Y MOXKHO
CMa3aTh BBICOKOTEMITEPATYPHBIM MacjioM (CHIMKOHOBBIM, KpeMHHUOpranudecknm). Hesib3s1 3amoIHATH
r'UJib3y TPaHC(HOPMATOPHBIM MJIHM APYTUM MACJIOM!

AKTUBHAs 4acTb TEPMOMETPOB CONPOTHBIICHUS JOJHKHA OBITH PACIONIOKEHA MO0 OCH TPYOONpOBOIA.
Crnenyet o6GecrieuyuTh JOCTATOYHO MECTa JUIsl 3aMEHbI TEPMOMETPOB CONMPOTUBIICHUN HIIM UX THIIB3.

TepMoMeTpbl COMPOTHUBICHUS HEMOCPEACTBEHHO B MPHUCOSAMHUTENSX JODKHBI MOHTHPOBATHCS
MEXY OTCEKAIOIIMMHU KpaHaMH.

Yacte oTpe3ka TpyOOINpoBOJa B MECT€ MOHTa)ka CJeIyeT H30JUPOBaTh, YTOOBI HUCKIIOYHUTH
JIOTIOTHUTENbHBIEC TIOTPEUTHOCTH U3MepeHus. M3omsnus nomkHa ObITh chopMUpoBaHa Tak, 4ToObl Oblia
obecrieueHa BO3MOXKHOCTh IECMOHTa)ka TEPMOMETPOB conpoTHBicHUs (cM. Puc. 4).

- _Jna_-  AnuRRRNY _E-
y K 3
‘—m—. 20

6) B)

Puc. 4. Monmasic mepmomempos conpomueieHus.
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(a) crmocob MOHTaXka TEPMOMETPOB COTIPOTHBIICHUS;
(6) coemuHUTENBHBIE MATPYOKHM  TpeoOpa3oBaTeNell  CONMPOTHBICHUS  JUISS  YCTaHOBKH
NEPIEeHANKYIISPHO;
(B) coemuHMUTENbHBIC TATPYOKH NpeoOpa3oBarenell COMPOTHBICHHS JUII YCTAHOBKH MO yriioM 45° k
ocu TpybompoBoOa.

2.2.3.3. MonTax npeoOpa3zoBaTeseil 1aBIeHUS.

OcymiecTBiieTcss B COOTBETCTBUU C ITACIIOPTOM K MCIIOJIb3yEMbIM MPE0OpPa30BaTEIISIM.
2.2.3.4. MomnTtax Temnosrarcauteas BTO-111 M.

KoHCTpyKIust TETUIOBBIYUCIUTENS TPeIHA3HAYCHA TSI HACTCHHOW ycTaHOBKHA. OH TOJDKEH
pacroJyiaratbcs B yJIOOHOM JIJIsl CHATHS IMOKa3aHuid MecTe. Ero MOKHO pa3MeCTUTh B 3allIATHOM IIIUTKE
(sIMKe), 3aKphIBAEMOM OT JIOCTYIIAa TOCTOPOHHHUX JIULI.

[IpoyminHbl, 3aKkperuieHHble Ha 3aJHEl CTOpPOHE KOpmyca, IO3BOJIAIOT  YCTaHAaBJIMUBATh
TETJIOBBIYHMCIIUTENb HA TUIOCKUE TIOBEPXHOCTH (CTEHBI, IIIHUTHI).
2.2.3.5. MoHTa) 31eKTPUUECKON CXEMBI.

MOHTaX 3JCKTPONPOBOJIOB JIOJKEH BBITIOIHITHCS TIIATEIBHO, KBATU(UITMPOBAHHBIM TIEPCOHAIIOM.
O6a tepmometpa comporusieaus (Pt500), a Takke cYeTYMK BOJIBI C JATYMKOM HMITYJIHCOB CHAOMXECHBI
JIBY)KWIBHBIMH ~ COCIMHUTEIBHBIMU  TIPOBOJIAMHU  JUTMHOW 2M. J[TMHA TMPOBOJIOB TEPMOMETPOB
COTPOTHBIICHUS HE MOXKET OBITh YMEHBIIICHA WM YBEIIMYCHA B COOTBETCTBHUU C JOKYMEHTAIWEH Ha
TEPMOMETPBI COTMPOTUBJICHUA. JIJIMHA TPOBOJAa MMITYJLCHOTO BBIXOJA CUYETYMKa BOJBI (pacxomomepa)
TaKKe MOXKET YIJTUHATHCS 10 25 M (TTpOBOI ABYKUIbHBIN 2X0,75).

[IpoBosia TEpMOMETPOB CONPOTHBJICHHWS H JaTYWKa HWMITYJCOB HE JIOJDKHBI HAXOJIUTHCS B
HETIOCPEACTBEHHON OJNM30CTH OT JHEPreTUYecKoro kabens. PaccmosHue om Hux 00 npoeooos ¢
Hanpsixcenuem 220 B u 6onee donxcno cocmasiamo He menee 0.3 m. C yenvro UCKIIOUEHUS GIUAHUSI
BHEWHUX DJIeKMPOMACHUMHBIX NoJjeld (0sueamenu, Mpauc@hopmamopsvl, cuiosvle Kabdeau) ciedyem
COXPAHAMb PACCMOAHUE OM DMUX YCIMPOUCE MOWHOCMbI0 bovuie, yuem 200 Bm, ne menee 2-x mempos.
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Cxema MOJKITIOYCHHS BHEITHUX coenHeHuH Teruobrancnutens BTO- 111 npusenena na Puc. 5.

| XS 130 XS 14} XS 15|
Q000 UOO0 evee

-
©
=
@
=
o
=

o

&0 6:6.

=
©
=
o
-
o
3
RS485 @
BX./BbIX. NUTaHe [on.
uHTepdeiica 5B ?(Ke“- Ultraflow
p.
FanbBaHMYecku 9-24B— 5B FanbBaHMYecKu
pa3BsA3aHHbIA 6ok pa3BsA3aHHbIN 610K
nutaHua 9-24B ~220 ~220B nutaHua 5B
Unn
Cxema Cxema
NOAKIMH4YeHUnA NOAKIMH4YeHUA

2X NPOBOJHas 4x npoBogHas

Cuctema 1
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Puc. 5. Cxema nooknwouenua mennogvtuucnumena BTI-111 M.
barapes nutanus
CepBucHslii pazbeM
[Tepexmrouatenu pexxumos J1, J2, J3, J4
JlOTIOTHUTENBHBIN HHTEPPEHCHBII MOTYTb
MecTto HaHeceHus KiIeMa ITIOBEPUTENS
KnemMmuuK moakiroueHust ocHoBHOTO nHTepdeiica RS485 u Beixox nutanus SB
Knemmuuk BHemHero HanpspkeHus nutanus 9-24B u Beixon 5B
KnemMMHUK TOTIOTHUTENHHOTO HHTEpdErica (s IUTI03-MOTyIei)
Knemmunk «UF» mi1st ob6ecriedenus nuranust pacxoaomepos tuma Ultraflow

©CoNo~ N E

Ha3znauenne KOHTaKTOB KJIEMMHOTO COEAMHUTEINSI TETUIOBBIYMCIIUTENS TPUBEACHO B TaOIHIE /.
Tabauya 7.

Howmep Hasnauenue

Cucremal

XS1 | Tepmomerp compoTuBieHusl NoJ. Tpybonposona 1 cucrema — Tnl(T1)*

XS 2 | Tepmometp conpoTtusienust oop. Tpyoornposoja 1 cucrtema — Tol(T2)*

XS5 | Pacxomomep Ha mojarorieM u oopaTHom Tpydomposoe 1 cucrema Vil, Vol (V1, V2)

XS 6 | Pacxomomep u jom. TepmMometp conporuBiieHus 1 cuctema Vx1, Tx1 (V3 T3)

XS 9 | JlaBnenue Ha nojaaroiieM u oopaTHoM Tpyobomposoze 1 cucrema Prl, Pol (P1 P2)

XS 11 | Bxoa KOHTpOJIsl cUTHAIa peBepca | crctema i KOHTpoJIb uTanus pacxogomepa R1,U(R1 Ul)
*%*

Cucrema 2

XS 3 | TepmomeTp conmpoTHUBIIEHUS MOA. TpyOomnpoBoaa 2 cucrema — Tn2 (T4)*

XS 4 | Tepmometp compoTuiieHus: oop. Tpyodornposoja 2 cuctema — To2(T5)*

XS 7 | Pacxomomep Ha mojaroiieM 1 o0patHoMm Tpyodomposoje 2 cuctema V2, Vo2 (V4 V5)

XS 8 | Pacxomomep u jor. TepMoMeTp comnpotuBiieHus 2 cuctema Vx2, Tx2 (V6 T6)

XS 10 | JlaBnenue Ha mojaroiieM u oopaTHoM TpybompoBoe 2 cuctema Pri2, Po2 (P3 P4)

XS 12 | Bxoa KOHTPOJIsSI CUTHAJIa peBepea 2 cucteMa u Beixo SB mutanus pacxomomepa Ulatraflow -
R2, UF (R2 UF)** ***

[Ipumeuanue

* Jlpu WUCHOTB30BAaHUU JBYXIPOBOJHOW CXEMbl TMOJKIIOYEHHUS TEPMOMETPOB, JOJDKHBI OBITh
YCTaHOBJICHBI KEMIIEPbl Yy COOTBETCTBYIOIIErO KIEMMHHUKA, MPU 3TOM TEPMOMETP MOAKIIOYAETCS K
KJieMMaM 2 U 3 COOTBETCTBYIOIIETO KIIEMMHHUKA, a KIIeMMBbI | 1 4 0CTatOTCsl HE TIOIKITIOYSHHBIMHU.

** R2, Ul Hanuuue B 3aBUcUMOCTH 0T Moaudukamuu Berunciurens BTO-111140M, 141, 150, 151

*** Brixon nutanus Ultraflow mpucyrctByer Bo Bcex MoaudUKaImsx

Cxembl U3MepeHus TeIIoBoO YHepruu TerioBbranciauteneM BTO — 111 M npencrasiens! B Tadnuiie 8.
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Taobauua 8.Cxembl usmeperus meniogoil IHepuu

PD 4218-016-18151455-2006

Cxema HU3MEPEHUS TeII0BOM JHEPIrum

JlanHble, NCMOJIb3yeMble
B pacueTe TeNJOBOM
IHEPrum
(o151 1-ii m 2§ cuCTEeMbl)

JlomosiHMTEIBHBIE
AATYHKH
(nsis 1-i m 2ii cucTteMbl)

3akpsITast cxema TertocHa0xkennst, | CueT4nKy BOIBI Vo, Vx, Po, Tx
pacxojiomep Ha nojaromieM Tpyoomnporoae | Vi
TepmomeTpsl
r-=-1 tn COIIPOTHUBIICHUS
— P %@—b il
Lo T, To
[IpeoGpaszoBarenu
/ JaBJIEHUS *
t
- = i Pn
dopmyrna pacdera TEIUIOBOM SHEPTUU:
Q=M X(hyoy — ho6p)
3akpbITast cxema TertocHaoxkenus, | C4eTYNKHU BOJIBI Vi, Vx, P, Tx
pacxosoMep Ha 00paTHOM TpyOOIIPOBOJIE Vo
TepmomeTpsl
tn COTPOTHUBIICHUS
h_
| T To
[IpeobpazoBarenu
. ! naBiaeHus *
==-1 o
-« T h Po
| p——
dopmyna pacuera TEIIOBOM 3HEPruu:
Q=Mo6p*(hox — Nosp)
OTkpbITasi cxeMa TerIoCHa0KeHus CueTunKu BOJIBI Vx

T'erasﬁnpa
-="1 tn
_"’LP ! ::‘7‘ ; Il

qbopMyﬂa pacucTa TEIIOBOM OHCEPruu:

Q=Myop*(hpoy — hx) — M06p><(h06p — hy) -
HOpMaIbHBIA pacyer

Q=Mnox*(hpox — hx) + Mogp*(hosp — Nx) -
PacucT nIpu HAJIMYUK CUT'HAJIa «PEBEPCH»

Vi ,Vo
TepmomeTpsl
CONIPOTHUBIICHUS
Tn,To, Tx
[TpeoGpa3zoBarenu

naBieHus *
P, Po
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TynukoBas OTKpbITas cxema CYeTYuKU BOJBI Vo, Vx, Po
TEILIOCHAOKEHUS Vi
TepmomeTpbl [Ipumeuanue: B nannou
P E/ V pasbopa CONIPOTHUBIICHUS cucreMe TepmomeTpsl To
L "( :) * T, Tx 3aMBIKAIOTCS
[IpeobpazoBatenu MepEMbIYKaAMHU.
t E/ JIaBJICHUS *
Pn
dopmyiia pacyera TeIIOBON SHEPTUU:
Q=Mpon*(hpoy — hx)

* - eclu YCTaHOBJIEHBI IpeoOpaszoBarenu AaBieHus Pi, P3 To WX 3HaueHUs HUCHOIB3YIOTCS IS

pacuera TEMJOBOM HPHEPrMM B COOTBETCTBYIOLIEH cucreme. B ciydae eciu AaTyuMKu JaBlIEHUS He
YCTaHOBJIEHBI HCMOJb3YETCs J0roBopHOe 3HaueHue «Pml nmor» unm HawanbHoe «Prnl Hauy. mopsaaox
MOICTAHOBKY 3HAYEHUI TaBJICHUM [UIsl pacueTra TEeMJ0oBOW SHEPrUuM yKa3zaH B Tabnuue 13.

2.2.4. llpaBwiia ¥ TOPSNOK TMPOBEPKM  TEIUIOCYETYMKA TEpell  dKCIUlyaTaruein

(ommpobGoBaHue).

[lepen HayanoM 3KcIUTyaTallid HEOOXOJMMO 3alporpaMMHPOBATh TEIUIOBBIUYMCIUTENL C TOMOIIBIO
[1K, BaumarensHO n3yduB pazaen «llomours» nmporpammuoro odecnedenus [10 BT unu ananoruvsoro,
HCIIOJIb3YeMOTO JUIsl YCTAaHOBKM TapameTpoB, a Tak ke pazaen 2.3.1.4. mactosmero PD B dyactm
MOAKIIIOUEHUS BEIUMCIUTENS K IEPCOHAIBHOMY KOMIIBIOTEDY.

3aTeM HYXHO MPOBEPUTH MPABUILHOCTh MOHTaXKa B COOTBETCTBUU ¢ PO.

[Ipu omnpoOoBaHHM TEMJIOCYETUMKA TMPOBEPAIOT (DYHKIMOHHUPOBAHUE 3aJ€HCTBOBAHHBIX KaHAJIOB
M3MEpEeHUs pacxo/ia, TeMIepaTyphl.

Bo Bpems BBeneHUs B AeWCTBUE CUETUYMKOB BOJBI (PAacX0JOMEPOB-CUETUMKOB) yIaJIeHHUE BO3AyXa U
3aM0JHEHUE CUCTEMBI CIIEIyeT BBIMOJIHATH MOCTENIEHHO, HE J0IMYyCKasi THAPABIMYECKUX YAapOB, KOTOPHIE
MOTYT BBI3BaTh MOBPEKICHIE CUETUUKOB BOJIbI (PacX0A0MEPOB-CUETYHKOB).

Termocuerynk HauymHaeT pabOTy ¢ MOMEHTAa OKOHYaHHUS BCEX MOHTAKHBIX OMNEpaluidi M Hadajia
HUPKYISIUU  TeroHocuTenst. OnpoOoBaHME TEIUIOCYETYHMKAa HPOBOAST B pabodux pexumax, Ipu
KOTOpPBIX H3MEpseMble MapaMeTpbl HaxOIATCS B IMpelesiax JAMana3oHOB, yKa3zaHHBIX B PD Ha
TEIUIOCYETUMK, B YCIIOBHUAX Yy3/1a ydeTa TEIJIOBOM 3Hepruu. B cucreMy HOJalOT TEIJIOHOCUTENb M
KOHTPOJHUPYIOT MO TMOKAa3aHUSM TEIUIOBBIUMCIUTENS 3HAYCHHs TEIJIOBOM SHEpPruu, oObeMa, pacxoja,
TEeMIIepaTyphbl U Pa3HOCTH TEMIIEPATyp.

TemnocueTynk cYUTAIOT PAbOTOCIIOCOOHBIM, €CIH BBIMIOJHAIOTCS  YCJIOBHS PabOTOCIOCOOHOCTH
Ka)KJOM €ro COCTaBHOM 4YacTH, a TMOKa3aHUs KOHTPOJMPYEMBIX MapaMeTpoB pacxoja, TemIrepaTypbl U
Pa3HOCTH TeMIlepaTyp YCTOWYMBBI U HAXOJATCs B MpeJeniax JUana3oHoB NOKa3aHui, yka3aHHBIX B PO, u
MOKa3aHUs 3HAUYEHUI TEIMJIOBOM YHEPrUuu U 00beMa YBEIMUMBAIOTCS B HAPACTAIOIIEM MOPSJIKE.

2.3. DKcmryaTarus TEeTUIOCYSTIHNKA.
2.3.1. OOmue naHHBIE.

Wuaukanus ocymiecTBisieTcs B Bujie Lup U CUMBOJIOB HETTOCPEICTBEHHO HA IU(PPOBBIX
3HaKOMECTaxX TEIUIOBBIYMCIUTENS, U C TOMOILBIO CIEUATbHBIX CUMBOJIOB B BUJIe «V)» MO I(ppamu.
O0603HaueHus ClIeUAIbHBIX CHMBOJIOB U300pa)ke€Hbl Ha STUKETKE TEIIOBBIYUCIUTENS CIeBa HApPaBo:

I'Kamn; °C; M3; 2¢; 1; 2; 3; Error.

Hroro - 8§ cuMBOJIOB.

[Tpu HaXxaTuK MPaBOW KHOIKY - KK/0€ Ha)KaTHE BHI3BIBACT CICAYIOIIYIO HHANKAIHIO (Tabnuma 9).
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Tabauua 9.
e
= =
"g' E "E‘ E MMapamerp Cnen 3HAKOMeCcTax
SE FE CAMBOT (-) - HesHayamme
= = 3HAKOMeECTa
1. 1. | TeruoBas sHEprUsl HAPACTAIOIIUM UTOTOM ['Kan 888888.88
(nmepBas cucrema)
2. 2. | Obvem mo pacxonomepy Vi(meppas cucrema) M, 1 8888888.8
3. 3. | O6vem no pacxomomepy Vo(mepBas cucrema) M, 2 8888888.8
4. 4. | O6bvem no pacxomomepy Vx(mepBasi cucrema) M, 3 8888888.8
5. 5. | Maccamno pacxomomepy Vr(mepBas cuctema) MUTaeT 8888888.8
©C, M%) ,1
6. 6. | Maccamo pacxomomepy Vo(mepBas cucrema) MUTaeT 8888888.8
°C, M%) ,2
7. 7. | Maccamo pacxomomepy Vx(miepBasi cucrema) MUTaET 8888888.8
°C, ™% ,3
8. 8. | Bpems paboTsI y3i1a y4era nIpy HaJIHYUHM OIMIMOKH, KOTIa HE 88888
HE BBIYHCIISICTCS TETIOBAst SHEPTHUS (CM. KOJBI OIMHUO0K),
nepBasi CUcTeMa
9. 9. | Kox ommOkwu (miepBasi cucrema) Err Errl 888
10. TennoBas s3HEPTUs HAPACTAIONTAM UTOTOM ['Kan 888888.88
(BTOpAs cucrema)
11. O06beM 10 IEpBOMY pacxoioMepy (BTopasi CHCTEMA) M, 1, 2¢ 8888888.8
12. O06beM 10 BTOPOMY pacxoomMepy (BTopasi CHCTeMa) M, 2, 2¢ 8888888.8
13. O0beM 10 TpeTheMy pacxoioMepy (BTopasi cucTeMa) M, 3, 2¢ 8888888.8
15. Macca no pacxomomepy Vi(BTopas cuctema) MUTaeT 8888888.8
°C, m%),
1, 2¢
16. Macca no pacxonomepy Vo(BTopas cucrema) MHUTAET 8888888.8
°C, M%),
2,2c¢
17. Macca no pacxonomepy Vx(BTopasicuctema) MHUTAET 8888888.8
°C, M%),
3,2c
18. Bpewmst paGoTsl y3:1a ydyera Npu HaJIMYUU OMIMOKH, Koraa | 2, 2¢ HE 88888
HE BBIYMCIISIETCS TEIUIOBask SHEprus (CM. KOJbl OLIMOOK),
BTOpas cUCTEMa
19. Kon ommbku (BTopas cuctema) Err, 2¢ Err2 888
20. | 10. | IleuyaTsp 3a OTUETHBIHM NEpHOJ IO NEPBOI cucteme * INEY 1
21. | 11. | IleuaTs cyrouHoro ordera 3a (X) mociaeHUX AHEH 1o INEY
nepBoi cucreme *
22. 12. | Iledats 9acoBOroO OTYETa 3a CyTKH (X) JHEH HA3a1d MO INNEY 3
nepBoi cucreme *
23. IledaTs 3a OTUETHBIN NEPUOJ 10 BTOPO cucteme * 2c INEY 1
24. [Tewyats cyrouHoro otdera 3a (X) MOCIEIHUX AHEH IO 2c ITEY

BTOpOIi cucreme *
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I§ ~ I§ v N3o0paxkenue B

-E- = -E- = . Crien M (ppoBLIX

= =| = = apaMerp 3HaAKOMecTax

= E| § 5 CAMBOT (-) - He3HaYaNIHE

= - 3HAKOMeCTa

25. [TeuaTs yacoBoro otuera 3a (X) JAHEH Ha3a/ MO BTOPOH 2c INNEY 3
cucreme *

26. | 13. | Obuiee Bpemsi pabOTHI y3I1a y4yera 1 H 888888

27. | 14. | Kox ommbku TermoBbraucintens (anmaparHas ommbOka) | Error Err__ 888

28. | 15. | Jlata d JJMMIT

28. | 16. | Bpewms t Y4.MM.CC

30. | 17. | MamukaTop TMpPOTOKONA, CEPHHHBIM HOMEp / aapec nO_ _ 88888
Modbus **

* - MpoHeCC Ne€YaT aKTUBU3UPYECTCA OJHOBPECMCHHBIM HAXKATHEM ABYX KHOIIOK YIIpaBJICHUSA.

**. TIporokoa Modbus RTU akruBupyercs nepekiodareneM J1(cMm. Puc. 6), npu 5ToM Ha
HHIUKATOpe 0TOOpasuThes nmapamerp “nl 234 “ rae 1-unaunkatop nporokona modbus, a 234 ceresoii
HOMep Mpubopa (3HaYeHHE MO0 YMOJTYAHUIO)

Haskatue neBoii KHOMKY BBI3BIBAET CIICAYIOIIYIO HHIUKaIH0 (Tabuima 10).

Taonuya 10.
S | E
= = c HN300pakenue B
2| 2w . nei. ungpoBbIX
'E' = _g_ = apameTp CHMBO 3HAKOMeCTaxX
= = b | (-) - He3HAYANME
= = 3HAKOMeECTa
1. 1 Temnepatypa moparomero  TpyoompoBoaa  (mepBas | °C IT1 888.88
cucTemMa)
2 2 Temmnepatypa  oOpatHoro  TpybompoBoma  (mepBas | °C O1 888.88
cucrema)
3. 3 PaznocTh Temneparyp (mepBas cucrema) °C P1 888.88
4, 4 TemmepaTypa X00HOK BOBI (TIEpBasi CUCTEMA) °C C1 888.88
5. Temneparypa mopnatomiero TpyOompoBoaa  (Btopas | °C,2c | I12 888.88
cucTema)
6. Temnepatrypa  oOpatHoro  TpyOompoBoaa  (Btopas | °C,2¢c | O2 888.88
cucTeMa)
7. Pa3znocth Temnepatyp (BTopas cucreMa) °C,2c | P2 888.88
8. Temneparypa X070 1HOH BOJIbI (BTOpask cCTEMA) °C,2c | C2 _888.88
9. 5 Pacxox (M°/a) mo mepsomy pacxomomepy (mepBas | 1 FL __88.88
CHCTEMA)
10. 6. |Pacxox (M°/a) mo BTOpOMYy pacxomomepy (mepBas | 2 FL __88.88
CUCTEMA)
11. 7. |Pacxox (M°/u4) mo TpeTheMy pacxozomepy (mepBas | 3 FL __88.88
CUCTEMA)
12. Pacxox (M°/a) mo mepBoMmy pacxomomepy (BTopas | 1, 2c FL __88.88
CUCTEMA)
13. Pacxox (M’/a) no Bropomy pacxogomepy (BTopas | 2, 2¢ FL __88.88
CUCTEMA)
14. Pacxog (M°/4) 1o TpeTheMy pacxojoMmepy (BTopas | 3, 2c FL __88.88
cucremMa)
15. 8. | JlaBnenue 1, MIla (mepBas cuctema) Prl 88.88
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% % c N3o00paxenue B
é - § i, . mneil. uu@poBbIX
_g_ = _g_ = apaMmerp CHMBO 3HaAKOMecTax
= = Ja (-) - He3HAYANME
= = 3HAKOMECTa
16. 9. | HaBnenme 2, MIla (mepBast cucrema) Pr2 _88.88
17. Hasnenne 3, MIla (Bropas cucrema) Pr3 _ 88.88
18. Hasnenne 4, MIla (Bropas cucrema) Pr4 _ 88.88
19. 10. | *Bec wumnysnbca mepBoro cyerynka Boabl (mepsas | 1 PL _ 888.8(a/umm)
cHCTEMA) PiL  888.8(wmri/m)
20. | 11. | *Bec wummymsca BTOpPOTO CuUeTYyMKa BOJbl (mepBas | 2 PL _ _ 888.8n/umn
cHcTEMA) PiL  888.8(wmmri/m)
21. | 12. | *Bec wummymbca TpeThero cueTunMka BoAbl (mepBas | 3 PL _ _ 888.8n/umn
cHCTEMA) PiL  888.8(wmmri/m)
22. *Bec wuMmynbca TmepBoro cueTdyumka Boxsl (BTopas | 1, 2¢ PL __ 888.8n/mmm
cucTeMa) PiL  888.8(wmmri/m)
23. *Bec wummynbca BTOPOro cUeTYWka BOabl (BTopas | 2, 2¢ PL _ _ 888.81/umn
cucTeMa) PiL  888.8(wmri/m)
24, *Bec wummynbca TpeThEero cueTdyrka Bojbl (BTOpas | 3, 2¢ PL __ 888.8n/umm
CHCTEMA) PiL  888.8(wmmri/m)
25. 13. | KommiekcHolii mapamerp: 3, 4 3HakomecTo (cieBa- St 8.8.88.88
HampaBo) - IU(poBoe 0003HAYCHHE THUIA CHUCTEMBI B
MEepBOM M BTOPOM cucteMe, S5, 6 3HAKOMECTO - TeKyIlas
TeMnepaTypa XOJOJHON BOJbI, 7 U 8§ 3HAKOMECTO - JI€Hb
OTYETHOTO MEPHOJIa ISl pacTIeyaToK.
20. 14. | Hanpspkenne nutadus UGPOBOM YaCTH BEIYUCIATEIS ** BAT_8.88
Ilpumeuanue

* - Jna BT3-1I1 M éec umynvca mosxcem 6vimo Kak 6 [n/umn] max u [umn/nj (ona Ultraflow) PL —
aump/umn, PiL —umn/n nepexnrouenue eeca umnyiocos 3adaemcsa ¢ ROMOWbIo KOmMnolonepad.

** - ¢ cnyuae HeoOX00UMOCIU 3AMEHbl Damapeu 3HaYeHUe HaAnPAICEHUs Oyoem Muzams U 6 NAMAMb
3anuuiemcs Koo oumuoKu

2.3.1.1. ApxwuBanus TaHHBIX.

Hcnonb3yeTcs apxuBaius 1aHHBIX 1o yacam - 3a 1080 vaca, u o cyrkam — 3a 366 cyToK.
ApxuBupyeMbIe TapaMeTpsl IpeAcTaBlieHb! B Tabmuie 11.

Tabauua 11.
Ne
u/n ITapamerp Pacuugposka napamerpa
1. | Tennosas sueprus, I'Kan 3HaueHue, MOITYYEHHOE 33 COOTBETCTBYIOLINI MIEPUOI.

Yuciao pa3psaa0B — KaK Ha MHAUKATOPC.

2. | Temneparypa Tm, °C CpenHeB3BEIIEHHOE 3HAYEHHE 3a IEPHO]

3. | Temneparypa To, °C CpeHEB3BEIIEHHOE 3HAYEHHE 3a IEPHO]]

4. | O6Bem no pacxomomepy Vi, m° 3HaueHue, MOITYYEHHOE 332 COOTBETCTBYIOIIHI MEPUOI.
Uucio pa3psaoB — Kak Ha MHAUKATOPE.

5. | O6wsem 1o pacxomomepy Vo, M° 3HaueHue, MOITYYEHHOE 332 COOTBETCTBYIOIIHI MEPUOI.
Uucio pa3psoB — Kak Ha MHAUKATOPE.

6. | O6vem 1o pacxomomepy VX, m° 3HaueHue, MOITYYEHHOE 32 COOTBETCTBYIOLMI IEPUO,.

UYuco pa3psoB - KaK Ha MHAMKATOPE.
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Ne
o/ IMapametp Pacumdposka napamerpa
Macca o pacxogomepy Vi, T 3HaueHue, MOITYYEHHOE 32 COOTBETCTBYIOIIUI MEPUOI.
Uuciio pa3psoB — KaK Ha MHAUKATOPE.
Macca o pacxogomepy Vo, T 3HaueHue, MOITYYEHHOE 32 COOTBETCTBYIOIIUI MEPUOI.
Yucno pa3psIoB — KaKk Ha MHIUKATOPE.
Macca o pacxogomepy VX, T 3HaueHue, MOITY4EHHOE 32 COOTBETCTBYIOIIHMI MEPUOI.
Yucno pa3psI0B - KaK Ha HHJUKATOpeE.
7. | Temneparypa Tx, °C CpenHee 3HaY€HHE 3a IEPUO T
8. | JlaBnenue Pn, MIla Cpennee 3HaUeHUE 3a IEPUOJT
10. | Hanenne Po, MIla CpenHee 3HaUEHUE 32 TIEPUOJT
11. | Kox omm6xu 3a JaHHBIN epUoT [Ipu Hanmuuuu 6oJiee 0JHON OLIMOKU OJTHOBPEMEHHO,
KOJIbl OIIMOOK CYMMMPYIOTCSI
12. | Bpems neiicTBus OMIMOOK 33 JaHHBIN B Munyrax
MIEPHUOI:
Tp — Bpems paOoTsl y31a yueta
Td — Bpems daTanbHO o1MOKK - pacyeT YHEpruu NpeKpaIaeTcs
T 51 — OTCYTCTBHE CETEBOTO MUTAHUS Bpemst Hanuuus curHanga OTCyTCTBUSI CUTHAJA
KOHTpPOJISI TUTaHUs ¢ pacxojomepa (st
moudukarmii [1141M, TT151M)
T peB — Bpems curnaina pesepca Bpems Hanuuus curHasna pesepca ¢ pacxojgomepa
TwmuH — pacxo; MEHbIIIE MUHIMAJIHHOTO B 3aBucumocTy OT ycTaHOBJIEHHON KOH(PUTyparuu
Twmaxkc — pacxo Bblllle MAaKCHUMAaJIbHOTO BbunciuTens «Pa3nenenue pacuera Temnia npu
Tremm — paznuria Temmneparyp Meaee 3°C | HeaTaIbHBIX OINOKAX):
-HET: JaHHBIC BpEMEHAa OIMO0K HE (PUKCUPYIOTCS,
pacyeT HEepPruu MPOJI0JDKACTCS 10 0OBIYHOHN (hopmyIie;
-J1a: BpeMeHa OIMO0K (PUKCUPYIOTCS, TEIJIOBast
SHEPrus MPH MOSBICHUU OIIUOKU BBIUUCISETCS U
aApXUBUPYETCS OTIIEIBHO.
13. | TeruioBas sHEprus 3a Bpems IeHCTBUS B 3aBucuMoOCTH OT yCTaHOBJICHHON KOH(PUTyparuu
OLIMOOK 3a TaHHBIN MEPHO/I; BbIuncnuTens «Pa3aenenue pacuera Temia npu
Qmax — teroBas sHeprus 3a Tmakc He(aTaIbHBIX OIIUOKAX»:
Qmin — TerutoBas sHeprus 3a TMuH -HET: JaHHbIe BpeMeHa OIHUO0K He (PUKCUPYIOTCA,
Qdt — TerutoBas sueprust 3a Ttemmn pacueT 3HepPTruH MPOJI0JKAETCS 10 0OBIYHOU hopMmyIie;
-J1a: BpeMeHa OMHO0K (PUKCUPYIOTCS, TEIIOBas
SHEPTUs MPHU MOSBICHUU OIIUOKU BBIUUCISETCS U
aApXUBUPYETCS OTIIENBHO.
14. | Undopmanus o nepenporpaMmmupoBannn | Yucno, mecsil, ron (3a nociensue 15

npudopa

nepernporpaMMHUpOBaHUIN)

2.3.1.2. Tlpouemypbl yCTaHOBKH MapaMeTPOB.

TennoBeIUMCANTEND POrpaMMUpyeTcs ¢ Komnbtotepa npu nomouu 110 BT, noctynHoro Ha caiite
www.teplomer.net. TToakmrouenne k I1IK ocymecTisiercs yepes 1udpoBoit HHTEpdEic B 3aBUCUMOCTH
0T MOAU(UKAIIMN KOMMYHHUKAITMOHHOTO MOJYJS, YCTaHOBJIEHHOTO B BBIYHMCIUTENE. YCTaHABIMBAIOTCS
BC€ IIApaMETpPhl, KPOME CEPUHHOr0 HOMEPa, KOTOPBIN 3a1a€TCs TOJIBKO OJUH pa3, IIPU IPOU3BOJICTBE.

JIns BXoma B TpOLEAYPY YCTaHOBKH HEOOXOJHMMO YCTaHOBHTH mepekmtodarens J4 (Puc. 6) B

noJsioxkeHre ON U 3amycTUTh porpaMmmHoe obecnieuenue. [Ipu ycraHOBKe 3TOTO HepekitouaTesns npudop
nepexoaut B pexum SET PARS, B 3ToM pexume MHAMKALMS TOKa3aHUH HE OCYIIECTBIISIETCS.
Wuctpykuus no padote ¢ [10 npuaraercss K nporpaMMHOMY 00€CTIEUSHHIO.

taduue 12.

HpOFpaMMI/IpyCMBIC napaMeTpbl TCIUIOBBIYHUCIUTCIIA (IlJ'ISI KaXk 101 CI/ICTeMLI) MNpEACTaBJICHBI B
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Tabauua 12.

Iapamerpsi Bo3Mo:kHbIe 3HAYEHUS M HHIAUKALUS HAa npubope
1. [lara 1 88.88.88 (uucmo, mecsitt, ron)
2. Bpemst 2 88.88.88 (u, muH, ¢)

3. Bec umnynbca nmepBoro c4eT4rKa BOJBI, JI/UMIT (MIIM/T)

0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ mrarom 0,01)

4. Bec ummynbca BTOPOTO CHETYMKA BOJBI, JI/UMIT (MITM/IT)

0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ marom 0,01)

5. Bec umnyinbca TpeThero cueT4uKa BObI, JI/UMIT (MIIM/IT)

0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ marom 0,01)

6. Tun cucreMsl

1-3akpniTasi, pacxogomep Ha MO0 EM
TPYOOIIPOBOJIE;
2-3aKphITas], pacxogomep Ha obpaTHOM
TPYOOIIPOBO/IE;

3-0oTKpbITass OOBIYHAS (I pacuera HCIOIb3YIOTCS
JaHHBIE C JBYX pacxoJoOMEpoB M TeMmIepaTypa
XOJIOTHOM BOJIBI);

4-tynukoBasi  OTKpHITass  (TepMOMETp  OOpaTHOIO
TpyOOIpoBOa HE  HUCHOJB3yeTcsd,  OTKIIIoYEHa
HHIUKALUS TEMIIEPATYPEI B obpaTHOM
TpyOOIpoBOIE).

7. JlBa 3Ha4YeHHs TeMIlepaTypbl XOJOAHOW  BOABI
Tx_nmor(3uma), Tx_mor(JieTo) HMCIONB3yeMOW ISl pacuera
TEIUIOBOW DHEPTHUH B OTKPBITHIX CHCTEMax, B CIIydae, eCiH
JOTIOTHUTENIFHBIA  TEPMOMETP HE HCHONB3YeTCH UL
M3MEpEeHNS TEMITePaTypPhl XOJIOIHOH BOABI

1 - 20 °C ¢ marom onuH

8. PaboTa 1o 2-M 3HaYEHUAM XOJOTHOM BOIBI

Tlepexon Ha COOTBETCTBYIOIIIEE 3HAUEHUE XOJIOJHOMU
BOZBI B 3aBUCHMOCTH OT BPEMEHH TOJIa.

9. Jlennb oTueTHOTO MTEPHOIA

1-31 ¢ marom 1

10. MuHUMaIBHBIA PaCXO ISl CUCTEMEI, M/a

ot 0 c mrarom 0,01 (BBoamTcs B BUAE 1TUpp)

11. MakcHManbHBIHA PACXOM UTSl CHCTEMBI, M /4

1o 1500 ¢ marom 0,01 (BBogmTcs B BHje 1udp)

12. Paznienenue pacueTa Teria npy HedaTaTbHbIX
omrnoKax

IIpu BEIXOZE 32 TIpEeNbl 3aJaHHBIX JUAITa30HOB
Pa3HOCTH TEMIIepaTyp U pacxoma:

Omnmust He yCTaHOBJICHA: - MPOJIOIDKEHUE CUeTa B
OOBITHOM PEKHUME;

Omnmust yCTaHOBJIEHA: - BO BPeMs IEHCTBHS YKAa3aHHBIX
OIMOOK TEIUIOBAsI SHEPTHUS PACCUUTHIBACTCS U
COXpaHSIETCS B apXHUBE BRIUMCIIUTENS B BUIC
OTIEIIbHBIX 3HAUCHHU.

13. JoroBOpHbBIE 3HAUYEHUS TEMIIEPATYpP U NaBJICHUHN AJIs
pacdera Macc TETIOHOCHUTEIS TSl KaKIOW CUCTEMBI:
Tulpor, Tn2nor, Tolgor, To2xor, Tx1mor, Tx2g0r

Pml nor, Pn2nor, Polgor, Po2nor, Px1mor, Px2nor

Jis KaXkaoro mapamerpa mpUCYTCTBYET OMITHS
MIPUHYAUTEIBHOTO HCIIOE30BAHUS JOTOBOPHOTO

3HA4YCHU:A, OIS JOCTYIIHA B 3aBUCHUMOCTHU OT CUCTEMBbI
TC

1-150°C ¢ marom 1°C
0,1 1,6 Mna c marom 0,1

HpI/I HaCTpOfIKG JAOrOBOPHBIX 3HAYCHUN TEMIICpATYpbl W  AABJCHUA MOXHO YCTAHOBUTH OIIIHIO
NPpUHYAUTCIIBHOTO HUCIOJb30BaHUA AOrOBOPHOI'O 3HA4YCHUA, IIpU OTOM B 3aBUCHUMOCTU OT CHUCTCMbI
TeHHOCHaG)KeHI/IH, AJIsL pacucra MacChl BOABI 6y,[[€T HCIOJIB30BATHCA YCTAHOBJIICHHOC JOIOBOPHOC 3HAYUCHHC 0o
HavYaJIbHOC, IIPpU 3TOM OCBO60)K,Z[8.CTC$I COOTBCTCTByIOH.IHI?I AAaTYUK I KOHTPOJI AOMOJIHUTEIIBHBIX MMApaMETPOB HE
OTHOCAIIHNXCA K paCUCTy TEIIOBOM SHEPIrur U MacChbl BOABI. B Ta6J'II/ILI€ 13 MNPUBCACHO COOTBCTCTBUC NMTOACTAHOBKHU
AOTOBOPHBIX IMapaMETPOB MJIA pacd€Ta MacCcChbl BOJAbI B 3aBUCHMMOCTU OT THIIA CUCTECMbI TEIIOCHAOKEHHUS.
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Tabauua 13. Tabnuua noocmanosox memnepamyp u 0aeieHull NPU paciene mMaccol
menaonocumens (Ha npumepe 1-ii cucmemul vtuucaumens, 01 6mMopoll AHAI02UYHO)

Oonuwus Bo3moxHoCTb
Bxon MpUHYAUTENEHON Mcnoanzaiigmﬂa; iy MocnenoBaTenbHOCTb NOACTAHOBKW TEMMEPATYP B
BblYMCIIUTENS rﬁﬂg;i;?ﬂ;” TennocHaBKEHNS pacyeT Macchl BoAbl
TEMNEpaTypel 1 31 (3.0 |0.0.|O.T
Bbikn vV | V V V | Tnl=Tulgor= Tnluau
Vn1 Bkn v Tnlgor=> Tnluau
Bk V \ V | Tnl= Tnluay (ucm. or. 3Ha4. HE BO3MOXKHO)
BbIkn v | v vV v | Tol=Tolngor= Toluau
Vo1 Bkn V] v | Tolgor= Tolunau
Bkn Y V Tol= Tolnau (ucm. OT. 3HA4. HE BO3MOXKHO)
BbIkn vV V] Tx1=Tx1por= Tx1Hau
Vxt Bbikn \Y V | Tx1=Tx1mor(3uma)/ Tx1gor(siero)
Bkn \V; V] Tx1gor= Tx1nau
Bkn \Y V | Tx1gor(zuma)/ Tx1nor(iero)
Onums BoamoxHOCTbL
MpUHYAUTErbHOl | METIOTB28E R AT MocnenoBaTenbHOCTb NOACTAHOBKY AaBMNEHWIA B
NOACTaHOBKM B cricTemax N
[1OFOBOPHOTO TennocHaBxeHus pacyeT TensoBo SHePrUM 1 Macchl BOAbI
AaBneHus 3n|30|00.|0T
Vi Bbikn V] V] V] v | Pul = Pul gor = Pnl nau
Bkn v | v | v | v |Palugor= Pnl nau
Vor Bbikn V] V] V] v | Pol = Pol gor = Pol nau
Bkn v | v V] v | Pol nor = Pol nau
VA Bbikn V] V] V] v | PxIl nor = Px1 Hau
Bkn vV vV vV v | Px1 gor = Px1 Hau
Tum cucTeMbl TEIUIOCHAOKECHHUS:

3.1
3.0.
0.0.
O.T.

3akpblTas pacxogomep Ha nogatowem Tpybonposoge
3akpbITas pacxogoMep Ha 00paTHOM TPyOOIIpOBOIE
OTkpbITas 06bI4Has
OTKpblTast TynMkoBas

Bnumanue! Hcnonvzoeanue 002080pHbIX 3HAYUEHUI MEMNEPAMYPbL 6 COOMEEMCMEUU C OAHHOU
maonuyell UCnONb3yemca MoabKo O paciema Macc mMenioHOCUMmENs N0 COOMEEm CHEYIOULUM
6X00aM Om CcYemyuKos 600vl (pacxooomepos) u He eausem Ha pacyem mennoeoii Inepeuu! Ilpu
omcymcmeuu nOOKII0YEeHUS MEPMOMEMPOE CONPOMUBTIEHUS 6 CXEME UBMEPEHUS MEN060N IHEPUU
evluucienue IHepeuu He npousgooumcsa!

JloroBOpHBIE 3HAYEHHS] TEMIIEpaTypbl M JaBJICHHS YCTAHABIMBAIOTCA B PEXHME YCTaHOBKH
MapaMeTpoB C MOMOIIBI0 KOMIBIOTEPA MOPSAIOK YCTAHOBKM MapaMeTPOB yKa3aH BHIIIIE.

HavansHbie 3Ha4eHMs] JOTOBOPHBIX TEMIIEpaTyp U NaBICHHH, yCTAaHABIMBAEMbIE TPU MPOU3BOJICTBE

BBIYUCIIATCIIA:

Tn_por - 90 °C
To_por - 70 °C

Tx por - 70 °C
Tx_mor(zmuma) - 5 °C
Tx nmor(zero) - 15 °C
Onuuu NpuHYAUTENBHON MOACTAaHOBKH JOTOBOPHBIX 3HAYCHUH TEMIIEpaTyp U JaBICHUH OTKIIIOYCHBI

Pn_por — 1,6 Mna
Po_jyor - 1,6 Mna
Px_gor - 1,6 Mna
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B cnydae HEKOPPEKTHBIX 3HAYCHUN W3MEPEHHOM TEMIIEpAaTypbl M COOTBETCTBYIOLIErO JOTOBOPHOIO

3Ha4YeHus JUId pacdera maccel Oeperca Tuau =4 °C mpu 3TOM Macca BOJbI OyJIeT MakCHMalbHas U 10
3HAYEHHIO PAaBHA MIPOIIECHHOMY 00BEMY.

2.3.1.3. HazHaueHue nepeksroyaTeseil Ha BEpXHEH KPBIIIKE BHIYUCIUTENS.

USE

(3]

C q olelele]elelele]olelole)

NNED|[EDDD|EDED|DEEG

1)) ok o) ) ok e} ) o o ] ) o

170t o) O o) ) ]
1000 ) o o0 ) )

S L N L WY W L

Puc. 6. Buo mennoevtuucaumens BTI-111 M

O06o03HaueHus:

1 — Ilepexmtouarenu J1, J2, J3, J4 4 — KneMMHUK OCHOBHOTO MHTepdeiica

2 — KieMMHHKH TOIKITIOYEHUS TaTYNKOB 5 — KineMMHHK BHEIIHETO MUTaHUS

3 — DieMeHT MUTaHus 6 — KineMMHUK JOTIOTHUTENBHOTO HHTEpdeiica
J1-TIpexmouarens nporokona TM CTAHJAPT - MODBUS RTU

J2-Pesepn

J3-Tlepxitouarens pexuma MOBEPKH
J4- Tlepekmtouarenp pa3perieHuss K3MEHEHUs MapaMeTpoB

Buumanue! Ilpu nopmansvnom pexncume pavomot nepekntovamenu I3 u J4 0ondxcuvl naxooumces 6
nonoxycenuu “OFF”,

27



PD 4218-016-18151455-2006

2.3.1.4. TlomknioueHHe K MEPCOHAIBHOMY KOMIBIOTEPY W BHEIIHUM YCTPONCTBaM,

ne4yaTb OTYETOB.

Bce ycraHoBKHM, Tekyliue IaHHBIC, a TAKXKE JaHHBIC APXWBOB TEIIOBBIYMCIUTENS MOTYT OBITh
nepeanbl Ha IePCOHANBHBIN KOMITBIOTEP WM JPYTUe YCTPOUCTBA IO MOCIIEI0BATEIbHOMY HHTEp(dEHCY.

Ha caiite www.teplomer.net noctynHo aBa BHAa NPOrpaMMHOIO OOECIEYCHHUS Uit PabOThI C
BBIYHCITUTEIICM

- 1O BTD. YcraHoBKa KOH(UTrypalysi BBIYUCIUTENSA, MPOCMOTP U pacleyaTka apXUBHBIX JaHHBIX
TETIOBBIYMCITUTEIIS.

- ba3a naHHBIX Y3J10B y4yeTa TemjoBoii 3Heprum. IlIupokrwe BO3MOXKHOCTH TIO CUUTHIBAHUIO,
COXPAaHEHHI0O U (OPMHUPOBAHUIO OTYETOB O TEIUIONOTPEOJICHUH, BKIIIOYAs OPraHu3alMi0 CHUCTEM
JMCTAaHLIMOHHOTO cOopa HHPOPMAIUK C OOJIBIIOT0 KOJIUYECTBA OOBEKTOB.

Berauciurenu cepun BTO-111 M umerot 2 BCTpoeHHBIX TPOTOKOJIa nepeaayn nanapix TM Crangapt
u Modbus RTU mnepekitoueHre mpoTokoia 0OMeHa OCYIIEeCTBISIETCS MepekiodareneM J1, mpu 3Tom Ha
UHIUKaTope OyleT 0ToOpaXkeH cepuiiHbIii HOMep/ceteBoit Homep MOdbus u wHaHKaTOp MpoTOKOoIa N0 —
TM craumapt, n1 —Modbus RTU.

[Mudporoii wHTEpdeiic Tepenadn MaHHBIX BBIHECEH Ha JOIMOJHHUTEIBHBIE ChEMHBIC MOIYIIH,
MTO3BOJISIFOIIME COOMPATh pa3IMYHBIE CHCTEMBI cOOpa NMaHHBIX Ha 0a3e wHTepdeiicoB RS232, RS485,
USB, GSM, Ethernet. Omnmcanue moayseii npeacrasieHo B Tabnuie 5 Hactosmiero PD. B 3aBucumocTu
OT MOJM(HUKAIIIN MOJTYJICH BO3MOKHO UCIIOJTHEHHE KaK y3JIa CeTH ¢ OCHOBHBIM HMHTep(ericom RS485 tak
1 TIUTI03a ¥ OCHOBHBIM HHTepdeiicom RS485 u ¢ oMM 13 nonoHUTENbHBIX HHTepdeticoB RS232, USB,
GSM, Ethernet. TlomoOHas KOMIOHOBKa HWHTEp(QEHCHBIX MOIYJIEH TMO03BOJIsAET ObICTpo ©  0e3
JIOTIOTHUTEIBHOTO 000PY/I0BaHUS OPraHU30BaTh CUCTEMY IIEHTPATM30BAaHHOIO cOOpa TaHHBIX.

Mopaynu umeromnue B cede 2 mHTepdeiica (OCHOBHON M JOTOJHUTEIBHBIN), CIOCOOHBI paboTaTh B
peXHUMe ILITI03a, T.€. Yepe3 JOTOJHUTENbHbIM UHTep(eiic MOKHO ONpAalIuBaTh KaK caM BBIYMCIIUTEND C
YCTaHOBJIEHHBIM B HETO MOJyJIeM, TaK U JIto00H Apyroil mpruOOp MOIKIIOYEHHBIN K HEMY IO OCHOBHOMY
untepdericy RS485

ITpumep (Puc. 7):

[Tpu6Gop 1 — BeruucnuTens TemnoBoi sueprur BTO-111 M ¢ uaTepdeiicHBIM ITUTFO3-MOIyJIeM Ha Oa3e
untepdeiicoB RS485 u GSM c¢ BaennuM nuranueM. Moaudukanus MCBIT485GSM (Bo3MOKHO Takke
ananoruunoe moakarouenue ¢ USB, RS232,Ethernet)

OcranpHbie TpuOOPHl ¢ HHTEpdecHBIME Moayasmu Tuna MC485 — 06e3 OMOJHHUTEILHOTO
uHTepdeiica U BHEIIHETO MUTAHUS.

K npubopy 1 moaxitoueH raipBaHUYECKU pa3Bs3aHHBIN OJIOK MUTaHUS HanpsbkeHueM 9 — 24B unu
5B, 0T 3TOro UCTOYHMKA MUTAHUS IPOU3BOAUTCS MUTAHUE MOMIYJIS, BRIYUCIUTEIS U OCYIECTBIISIETCS
[UTaHKE OCTabHBIX a00HeHTOB ceTn RS485 (mpubop 2 ... mpudop N)

CoenuHssAch 1Mo AomnoHuTeIpHOMY HHTEpdeiicy GSM (mis apyroro Bapuanta USB,
RS232,Ethernet) ¢ moaynem nmpubopa 1 MOXKHO CHMMATh MOKa3aHUs Kak ¢ mpubopa 1, Tak u ¢
pubopoB 2...N noaxmroueHHbIX K HeMy 1o RS485.
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Puc. 7. Ipumep opzanuzayuu nooxnouenus uinios- mooyas ¢ GSM ¢ cemov RS485.

Pacneyarka Ha
uHTepgeiicom:

MAaTPUYHBIA

Epson-coBmecTuMBblii

NPUHTEp ¢

nmocjeaoBaTe/JIbHbIM

IUTsl TIeYaTH OTYETOB HEOOXOIUMO COEMHUTH TEIUIOBBIYMCIIUTENb C IPUHTEPOM C TIOMOIIBIO KaOels
W3TOTOBIIEHHOTO CaMOCTOSITEIIFHO, TPU B BBIYMCIUTENE JOJDKEH OBITh YCTAHOBJICH MOJIYJb CBSI3U C
untepdericom RS232 — MCBII232. Cxema kabens i IpuHTEpa NMpuBeieHa B Tadnuie 14.

Taonuua 14.
DB9F DB25M

2 2

3 3

4 6

5 7

7 5, 20

8 4

B npunTepe ycTaHOBUTH clieAyIOlINe apaMeTphl, MpuBeAeHHbIe B Tabmuie 15 (na mpumepe EPSON

LX 300+).
Tabauua 15.

ITapametp 3HaueHue
Page length for tractor 12 inch
Skip over perforation Off
Auto tear off Off
Auto line feed Off
Print direction Bi-D
Software ESC/P
0 slash 0
High speed draft On
I/F mode Serial
Auto I/F wait time Auto
Baud rate 1200BPS
Parity None
Data length 8bit
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Parallel I/F bi-directional mode On
Packet mode Auto
Character table PC866
International character set for Italic table Italic USA
Manual feed wait time 1.5 seconds
Buzzer On
Auto CR (IBM 2380 Plus) Off
IBM character table Table 2

st mevyaté OTY4ETOB HEOOXOAMMO Ha)KaTHEM IPaBOW KHONKM Ha TETUIOBBIYMCIIMTENE BHIOpATh
HEOOXOMMBIA BHUJ pacrnedarku (cMm. Tabm. 12 Hacrosmero PD), mocie Yero akTHBHPOBATH PEKUM
Ie4yaTv OJHOBPEMEHHBIM HakaTHeM (B TE€YEHMHU, IpUMeEpHO, 1-2 cexkyHJ) 00OMX KHOIOK YIpPaBJICHUS
TEIUIOBBIYUCIUTEINIEM.

[TocnenoBarenbHOCTH PabOTHI TEMIOBBIYMCIUTENS [TOCIIE STON ONEepaluy pa3InyHa:

- Tpu BBIOOpE pacmedaTKd 3a OTYETHBIM IMepHoj  Tedyarb HadyuHaeTcs cpaszy. Dopmupyercs
pacrneyaTka IMOCYTOYHOIO pAacIpeieieHus] MapaMeTpoB TEIUIOBBIUMCINUTENS 3a MOCICAHUN IIeJbli
OTYETHBIM Tepuon. Jlara OTYETHOTO TEepUOJa YCTAHABJIMBACTCS TpPH  IPOTPAMMHUPOBAHHUH
TeIUIoBbIUMCIUTENS. Pacnedarka coAep)KUT OCHOBHYIO TaOmuIly, a TakkKe JOMOJHUTEIbHYIO
nH(popMalKi0, HEOOXOAUMYIO JUIsl MPENOCTABIEHUS B TEIUIOCHAOXKAIOUIYI0 OpraHM3allMi0 WM HHOU
KOHTPOJIMPYIOIIUI OpraH.

- TP BBIOOPE pacIievaTKy MO0 CyTKaM TOCie akKTUBAIMH PEKUMa TIeYaTH OJJHOBPEMEHHBIM Ha)KaTHeM
JBYX KHOIIOK Ha AMCIIJIEE TEIUIOBBIYUCIMUTENS MOSBIsIeTC LHU(pa, OMpenensionias, 3a CKOJbKO THEH
HazaJ, HauWHasg C TeKylero mHs, OynaeT copmupoBaH oT4eT. M3MeHeHHe TIyOMHBI pacreyaTKu
MIPOM3BOIUTCS HAXKATUEM TTPABOM (YBEITMUCHHE) WU JICBOM (YMEHBIIIEHNE) KHOTIKH TETUIOBBIYUCIATEIS.

Hamnpumep, npu Be16ope mudpsl «1» Oyaer pacnedyarana Tabiviia U3 OJTHON CTPOKH, C MMapaMeTpaMu
3a BUEpAIlIHHE CYTKH, a npu BeiOope «30» - Tabmmma u3 30 crpok ¢ mapamerpamu 3a 30 CyTokK Hazaf,
Ha4yMHAasl C CEroJHSIIHEN naThl. JIOMOJHUTENBHO B pacreuyaThiBaeMOd Tabnuile GopMupyeTcs CTpokKa
«Htoroy.

[Tocne BbIOOpa ITyOMHBI pacnedyaTku HEOOXOJAMMO CHOBAa OJHOBPEMEHHO Ha)xxaThb 00€ KHOIKH Ha
JIUIEBOM MaHeIH TEIIOBBIYUCIUTES, TIOCIEe Yero HAaYMHAETCS BBIBOJI MH(GOPMAIIUU HA IPUHTED.

- IpU BBIOOpE pacmeydarky Mo yacam, JEHCTBUS aHAJIOTWUYHBI pacreyaTke Mo CyTKaM, OMHCAHHOW B
npenpiayieM abs3ane, 3a UCKIIOYEHHEM TOro, YTO HpU JaHHOW pacrnedaTke (GopMmHupyeTcs MmovacoBas
Tabyvua 3a OJJHU CYTKH, 3aJJaHHOE 4YHCIIO CYTOK Ha3aj. Hampumep, npu BbIOOpE IIyOHMHBI pacredyaTku
«1» Oynet chopMHUpOBaH MOYACOBOI OTYET 3a MPOLUIbIE CYTKH, «2)» - 3a MO3amnpollibe, U T.11. B 1aHHbIX
Tabnuuax takke oyaer chopmupoBana ctpoka «Htoroy.

3. TexHuuyeckoe 00Cay:KHUBaHUE TEIJIOCUETUYHKA.

3.1. OOmme HoI0KeHH.

TemrocueTuynk IIpoCT B SKCHHyaTaHI/II/I u pel"y.]'II/IpOBKe. HpI/I IIpaBUJIbHOM MOHTAXEC (MOHTa)K
TCIIJIOCUCTUHNKA JOJIKHA OCYH_ICCTBJ'ISITB OpraHI/ISaHI/IH, HMCHOoIIass JIUMICH3WK Ha HpOBC,Z[CHI/ISI JAaHHBIX
pa60T) nu 3KCHJ'IyaTaI_II/II/I MOXET pa6OTaTL B TCUCHHUEC MHOT'UX JICT 663 ITOJIOMOK. O6CJ'Iy>KI/IBaHI/Ie OCHOBAHO
Ha CHATUU HOKa3aHI/II‘;I, HpOBCpKC HpaBI/IHBHOCTI/I COCINHCHUA U COCTOSHUA BHGKTpI/I‘ICCKI/IX HpOBOI[OB.

3.2. TexHuueckoe 00CITy)KMBAaHUE COCTABHBIX YaCTEH TEIMIIOCUCTIHKA.

3.2.1. Koasl omuboxk.

IIpy HanmWuuM OKCILUIYaTaALMOHHBIX HAPYIICHWM, HAa HWHIUKATOPE IOCTOSHHO WHIULUAPYETCS
CelUaNbHbIM cuMBOJI «EITOry, cam KoJ OMIMOKM MOXHO MPOCMOTPETh, HAXHMAas IMPaByl0 KHOIKY
TEIJIOBBIYMCIUTENS. 10 TOSBICHHWS COOTBETCTByromiero mnapamerpa (cM. Ta6:1.10).  OmmOku
MHAULUPYIOTCA B CIEAYIOIIEeM nopsiake: «Error 1» - ommbku no nepsoit cucreme, «Error 2» - ommoOku
1o BTOpPO#l cucreme, a «Error» - ammaparHble omMOKK ycTpolcTBa (TeruoBbrauciurens BTO-1I1 M).
IlepeueHb BO3MOXKHBIX HEUCIIPABHOCTEH yKa3aH B Tabnuie 16.

[Ipy HanMuUM OJHOBPEMEHHO HECKOJIBKMX OHIMOOK, COOTBETCTBYIOIIME KOJbl  OIIMOOK
CYMMUPYIOTCS U OTOOpaXKaltoTCsl Ha MHIUKATOPE.
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Taonuya 16.
O003HaYeHHE OIINOKH Onucanue oIMOOK AJIsl CHCTEM
OTtcyTcTBHE pacxo/a MO CYETYUKY BO/JIbI, HCTIOIB3YEMOMY JUISl pacuera
Err 01 TEIUIOBOM dHEPruu CBhIIE 48 4acOB MPU PA3HUIIE TEMIIEPATYP OOJIbIIIE

20 °C. Omudka akTUBHU3HPYeTCs K 00paTHOMY TPYOONpPOBOIY
TOJILKO ISl 3AKPBITHIX cHCTEM!

Temneparypa nepBoro win BTOPOro TepmorpeoOpaszoBaresnst MeHblie 0
Err 02 win  Oonbumie 150 °C. Ilpm BO3HUKHOBEHHM JTOH OIIMOKH
NpeKpauaercs pacuer TenjoBoi IHeprun!

Temneparypa nepBoro TepMoMeTpa HUXKE, YEM TeMIIEpaTypa BTOPOToO.

Err 04 IIpy BO3HMKHOBEHHH TOil OIIUOKY MPEKPANIAETCS PacyeT TeNJI0OBOM
Hepruu!
HexoppekTHOe 3HaUYeHHE TEITI0BOM SHEPTUH B OTKPBITOW CHCTEME

Err 08 (TemyoBas 3HEprus OTpULATENIbHA, CYMMUPOBAHHUE SHEPTUH Ha
WHIUKATOPE HE TIPOU3BOUTCS).

Err 16 Pacxoj TemyioHOCHTENS BBIXOJMT 3a MpeAe] MUHUMAJIBHOTO 3HAYEHUS.

Err 32 Pacxon TennoHocHTeNS BRIXOAMT 3a Mpeied MaKCUMaJIbHOTO 3HAYEHHUS.

Err 64 Pa3Hnna remrnepaTyp HukKe HOPMHUPOBAHHOTO 3HAYEHHS.

Err 128 OOpaTHOE IBIKEHUE TEIJIOHOCUTENSI B 00paTHOM TPyOOIIpoBOIE
(TOJBKO JIJIs1 OTKPBITOI CHCTEMBI).

Oo003Ha4yeHne OIIUOKHU Onucanue oMMOOK YCTPOMCTBA (anmaparHasi olMoOKa)

Err 01 Ommbka AILIIT.

Err 02 OmumbKa 3ammcyu apxXuBa.

Err 04 Hanpspkenue 6ataper nmuTaHusl MEHbIIE MUHUMAIBHO JOIYCTUMOTO
3HAYEHUSI.

Err 08 CueTruynk yacoB HapabOTKH MpeBhICKI 4,5 roga (He0OX0AMMO 3aMEHUTH
OaTaperky).

Err 16 OTCcyTCTBUE HANPSHKEHUS TUTaHKSI BHELITHETO pacXxoJoMepa.

Buumanue! llpu hopmuposanuu newamnozo omuema u3z npozpammovl CHUmMbléanus OAHHbIX,
ROCMABIACMOUL 8 KOMNJICKHLE C MENJI08bIUILCIUM E1EM, 8 PACHEeYamKe NPUCYHLCHLEVIOM OUWIUOKU
MOJIbKO NO_cucmemam meniogvluucaumens!

B ciiyqae HEBO3MOKHOCTH YCTPaHUTh BO3HHUKIIYIO HEIOJAAKy, HEO0X0IUMO 0OpaTUTHCS Ha 3aBOJI-
H3rOTOBUTEb.

Bce onepanmnu MokeT BBINOJIHIATH TOJbKO KBAIU(GHUIMPOBAHHBI NepcoHa!

3.2.2. Texunueckoe oOCITy)KHMBaHHE.

Texauueckoe oOCIy)KuBaHUE (DYHKIIMOHAIBHBIX OJIOKOB JIOJDKHO IPOU3BOIMTHCS B COOTBETCTBUU C
TpeOOBAHUSAMU HX IKCIUTYaTallMOHHOM TOKYMECHTAIUH.

IIpu BBIXOJIE M3 CTPOS OJHOTO M3 TEPMOMETPOB CONPOTHBIICHUS IOJOOpPAaHHON Iapbl 3aMEHE
MOJICKHUT LETHKOM Tapa, eCIH B UX IKCIUTyaTallMOHHOM JOKYMEHTAIIMH HE OTOBAPUBAETCS BO3MOKHOCTh
3aMEHBI C COXPAaHEHHEM WITU YCTAaHOBIIEHHEM HOBBIX METPOJOTHUYECKUX XapaKTePUCTHUK.

[Ipn 3ameHe TepMoOMeETpa COMPOTHBICHHUS, HE BXOJAIIEr0 B cocTaB mapel (oaHOTpyOHBIE ['BC,
MOAMUTKA U T.I.), BHOBb yCTaHABJIMBAeMbIl MpeoOpazoBaTeNb JAOKEH UMETh KJacc JOMYycKa He XyxKe
knacca B mo 'OCT 6651-94.

Buumanue! 3amensemuiii 610K 00131ceH_ Obimb NOGEPEH 8 YCHLAHOBIEHHOM nopaodKe!

dakt 3aMeHbl OJIoKa JOJDKEH OBbITh B OO0S3aTENBbHOM IMOpSAAKE OTpaKeH B pasjiene Macrnopra
terocueTunka («CBeeHust o 3aMeHe (PyHKIIMOHAIBHBIX OJIOKOBY»). B ykazanHoM ciydae He TpeOyeTcs
MIPOBEICHUE MOBEPKU TEIUIOCUETUMKa. B MpOTHBHOM ciiydae BO3HHKHET HECOOTBETCTBUE (DAaKTHUECKOM
KOMIUIEKTHOCTH TEIUIOCUETYNKAa M KOMILJIEKTHOCTH, YKAa3aHHOW B €ro mHacropTe WM CBUIETEIBLCTBE O
MOBEpKeE, YTO BJIEYET 3a COO0H HEOOXOMMOCTh MOBEPKHU TETJIOCUETUUKA.

B mpomecce sKciutyaTanMu —JIOMYCKaeTcs 3aMeHa KaKoro-mubo (yHKIMOHAIBHOTO —OJIOKa,
MPUIIEIIETO B HETOJHOCTh M HE MOAJISKAIIEr0 BOCCTAHOBJICHHUIO Ha PYroi OJ0K JaHHOTO TUIIA.
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B mpouecce skcmyaTtaniy TEMJIO0CYETYMKOB HEOOXOIMMO B YCTAHOBJICHHBIE CPOKU OCYILECTBIISATH

MOBEPKY KaK CaMOT0 TEIUIOCYETYMKA, TaK U €ro (YHKIHMOHAIBHBIX OJIOKOB IO COOTBETCTBYIOLIMM

METOMKaM MoBepkH. DyHKIIMOHATIBHBIE OJOKH MOTYT UMETh MEKIIOBEPOUHBIE HHTEPBAJIbI, OTIIMYHBIC OT
MEXIIOBEPOYHOI0 MHTEpBaja TeIulocyeTynKal

3.3. TloBepka TeraocyeTuHKa.

[Ipu BeINTycKe U3 IPOU3BOACTBA BCE TEIUIOCUETUMKHU [10ABEPratOTCs IEPBUYHON MOBEPKE.

[leproauueckoii NOBEPKE MOABEPratoTCs TEMJIOCUETUNKH, HaXOJAIIMECS B SKCILTyaTallu1.

CocTtaBHbple 4YacTH TEIUIOCYETYMKOB IOJIBEPralOT IOBEPKE OTIENbHO C MEPUOJUYHOCTHIO,
YCTaHOBJIEHHOU /U1 (PYHKIMOHAJIbHBIX OJIOKOB.

BHeouepenHoii moBepke MOJBEPrarOT TEIUIOCUETUMKHU, HAXOAAIIMECS B AKCIUIyaTalluM, B Cilydae
yTpaThl JOKYMEHTOB, MOJTBEPKIAIOIINX IPOXOKJICHUE MEPBUYHOM WM NEPUOANYECKON MOBEPKH,
MOBPEKJICHUHM IIOBEPOYHOTO KieiMa, IUIOMO, HecymMxX Ha ce0e IOBEepUTENbHbIE KielMa WIn
HEYIOBIIETBOPUTEIHHOM paboTHI Iprbopa.

[lo wucrtedyeHunm cpoka JEHUCTBUS TMOBEPKHM BcCe (YHKIMOHAJIbHBIE OJOKM TEMJIOCYETUMKA
MO/IBEpraroTCsl MepUOAMYECKOl MoBepKe. JTa omnepauusi AODKHA ObITh MPOBEAEHA TaKXKE B Cllydae
HapylIeHHUs TUIOMO MOBEpPUTENs] Ha COCTABHBIX YACTSAX TEIJIOCUETYMKA, a TaKKe BO3MOXKHOM 3aMEHbI
Oarapeu, MUTAIOLIEH TETJIOBBIYUCIUTEND.

[ToBepka GyHKIIMOHATIBHBIX OJIOKOB TEIIOCYETUMKA TIPOU3BOJUTHCS COTJIACHO METOIMKH MTOBEPKHU Ha
(yHKIIMOHATIbHBIE OJIOKH.

TennocueTunk  moBepseTCs B COOTBETCTBMM C MeToaukod mnosepku ~ Temnocuerunk CT10.
MeTO/IMKa MnoBepku”, yrBepxaeHHo OI'Y «Pocrect-Mocksay 27.01.2011.

Ha ocHOBaHMU TONOXUTENBHBIX pE3YylbTaTOB TMOBEPKH (PYHKIIMOHATBHBIX OJOKOB BBIIAETCA
CBUJECTEIBCTBO HA TEIUIOCYETYHK.

MexnoBepoYHbI HHTEPBAJ TEMJIOCYETUMKA — YEThIPE TO/1a.

4. TpaHCHOPTHUPOBAHUE U XPAHEHUE.

YcnoBusl TpaHCHIOPTHPOBAHUS TEIIOCUYETUYUKOB JOJKHBI COOTBETCTBOBATH YCIOBUSIM XpaHCHHS S5
nmo ['OCT 15150-69. TemnocueTynkyd TPaHCIOPTHUPYIOTCS BCEMHU BHJAMHU TPAHCIOPTAa B KPBITHIX
TPAHCIOPTHBIX CPEACTBAX B COOTBETCTBUU C ITPABUIIAMH, JICHCTBYIOIIMMHU Ha KAXKIOM BHJIE TPAHCIIOPTA.

Cpok mpeOBbIBaHUS TEIJIOCUYCTYUKOB B YCIOBUSIX TPAHCIIOPTUPOBAHUS HE 0oJiee 3-X MECSIICB.

5. T'apaHTuiiHBIC 0053aTEIHCTRA.

[IpennpusiTre-u3roToOBUTENb FAapaHTUPYET COOTBETCTBUE TEIJIOCYCTYMKOB TPEOOBAHKSIM
TY 4218-016-18151455-2006 npu coOtoieHUH YCIIOBHM XpaHEHHS, TPAHCIIOPTUPOBAHUS, MOHTaXa U
IKCIUTyaTaI|H.

lapaHTUiHBIA CPOK OKCIUTyaTallMM TEIUIOCYCTYMKA COOTBETCTBYET TapaHTHHHBIM CpOKaM,
MIPUBEJICHHBIM B MACTIOPTaX HA KXY COCTABHYIO YaCTh TEIIOCUYETYHUKA OTICIBHO.

Buumanue! Ileped 3anyckom usdenus 6 IKCHAYAMAUUI) GHUMAMEIbHO 03HAKOMbINECh C
pPYKosodcmeom no Ikcnayamayuu! Hapywenue mpefosanuii 3moz0 0oKymenma ejieuem 3a cooou
npeKpauieHue 2apanmuiinblx 00aszamensvcme neped Ilokynamenem.

Buumanue! IIpouzsodumens ocmasnsem 3a co00i npago nPoeedeHus U3MeHeHull, Yiy4uiaouux
Kauecmeo uzdenus. Imu usmMeHenus Mo2ym 0binmb He OMPAHCEHbl 8 UHCHIPYKUUU RO IKCHIAYAMAUUU,
npu4eM OCHOGHble ONUCAHHbIE XAPAKMEPUCMUKU Oyoym coxpanenvl. Bee 3ameuanus, o3nuxuiue @
npouecce IKCHAYAmMauuu meniocyemuuKos, ceedenus 00 ux HeQoCHmAamkKax, npeumyulecmeax
HPOCUM HANDPABIAMY 8 A0PEC NPEONPUAMUA-U32ONL08UM e,

HsroroBuresn
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