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MNepeyeHb NPUHATLIX COKpaLLeHUiA

h —
hx -
R -
AB -
Al -
AUn -
BA -
Bn -
BC -
BY -
rBC -
ns -
XKU -
HC -
nB -
nn -
nK -
no -
nT -
P3 -
(o7} -
B -
TnMm -
Tp -
TC -
PPT -
XBC -

OTpenbHble

3HTanbnusa (yaensHoe TennocoaepxaHune) sogbl
3HTanbMNNs XONOA4HOW BOAbI HA UCTOYHMKE
peBepc

annapaTHas Bepcus TennoBbIMUCIIUTENS
annapaTHasi HeMCNpPaBHOCTb BbIYUCIMTENS
aHarnoro-undpoBon npeobpasosaTernb
HacTpoeyHasi 6a3a JaHHbIX

Onok ceTeBoro NUTaHus

BOJOCHETYMK (pacxogomep)

BHELLHEEe YCTPOWCTBO

ropsiyee BOLOCHabXeHWe

OUCKPETHbIN BXO4
XMOKOKpUCTaNIMYecknuii MHAMKaTop
HellTaTHas cuTyauust

nporpammMHasi Bepcusi TENOBbIYUCINTENS
npeobpasoBaTenb AaBneHus
nepcoHarnbHbIA KOMMNbIOTEP

nporpammHoe obecneyexue

nycrtas Tpyba

PYKOBOACTBO MO 3KCMnyaTaumm

CXemMa n3MepeHui

TEnnoBon BBOA

TenemeTpus

Tpybonposoza

TepmMonpeobpa3oBaTernb CONPOTUBIEHUS
dopmyna pacyeTa Tenna

xornogHoe BogocHabxeHne

N3MEHEeHUA, CBA3aHHble C COBEpPLUEHCTBOBAHUEM TEMNOBbIYUCITIUTENA U

He BIndrLwne Ha MeTpoJyiorm4eckme XapaktepucTtukm rlpV|6opa, MoryT ObITb He OoTpaxe-
Hbl B HacToALWEeM pyKOBOACTBE MO 3KCcniyaTauunn.
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HacTtosiliee pyKkoBOACTBO NpedHas3HayeHO AN CneumanucToB, OCYLLEeCTBASIOLLMX
NPOEKTNPOBaHNE, MOHTaX, 0BCNyXnBaHue, CYUTbIBAHWE NOKa3aHWn, KOHTPOrb paboTbl n
nosepky Tennosbluncnutensa TB7 ucnonHenunsa M (B gansHenwem — TB7).

1 OnucaHue u paboTa

1.1 HasHauyeHue

TB7 npegHasHaveH Ans U3MepeHuii u permcTpaumm napameTpoB NOToKa TEMNOHOCK-
Tensa (ropsyen M XoNnoAHOW BOAbI) U KONMMYECTBa TEMMOBOW 3HEPTUM B 3aKPLITOW WM/vnn
OTKPbITOW BOASHBLIX CUCTEMaX TeNNocHabxXeHus.

TennoBbluMCINTENN 3aperncTpMpoBaHbl B ['ocyaapcTBEHHOM peecTpe CpeacTB W3-
mepeHuii (Ne 67815-17), cootBeTcTBYlOT TpeboBaHusiM MpaBun KOMMeEpPYECKOro yyeTa
TennoBON aHeprum, TennoHocuTens (noctaHosnexue lMpasutensctea P Ne 1034 ot 18
Hos6psa 2013 r.), MeToaMKM OCYLLECTBMNEHNSI KOMMEPYECKOro y4eTa TennoBon aHepruu,
TennoHocuTens (npvka3d MuHUCTEpPCTBA CTPOUTENBCTBA W KUMULLHO-KOMMYHarbHOIO
xo3anctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT P EH 1434-1, TexHu4e-
CKOro pernameHTa TamoxeHHoro cotosa TP TC 020/2011.

TennosbluncnUTENDL UMEET 5 MoAenemn, OTAMYaKLWMXCA KONNYECTBOM OGCnyxuBae-
MbIX TEMNMnoBbIX BBOAOB (Tennocuctem). OyHKUMOHaNbHbIE BO3MOXHOCTU Mogenen TB7
npvBeeHbl B Tabnuue 1.

HOononHutensHo Mogenb TB7-04.1M BbinyckaeTcss B 2 KOMMMEKTauusx, oTnuyato-
LLINXCHA KOHCTPYKTUBHbLIM UCTMOMNHEHUEM:

— CtaHgapt (nanee TB7-04.1M);

— JlanT (nanee TB7-04.1M JlanT).

Tabnuua 1
= KonnyecTBo nogknioyaemblx 4aTYNKOB )
=) TB1 TB2 TB3 gl *| ¥ o
© Slslx| &
x o T o ©
Mogenb o | 8| 2| =
= BC|TC|nao|BC|TC|nN4|(BC|TC|Nng 5 .| 2| a
s g E|&| @
o o
4 =
TB7-01M -—- 3 3 - 1 - - - - 11| 4 |ectb
CraHgapt| 3 | 3 | 3 1 - - - - - |11]11] 4 |ectb
TB7-041M ™ R anr 3331 [-]-1-1-1-11]1]-]wer
TB7-03M -—- 3 3 - 3 3 - - - - 112] 4 |ectb
TB7-04M - 3 3 3 3 3 3 - - - 112 |4 |ectb
TB7-05M - 3 3 3 2 2 2 2 2 2 | 1]1]4]|ectb
YcnoBHble 0603HaveHus:
TB — Tennosow BBOA (TEennocucrema) N[ — npeobpasoBatenb gaBneHus:;
BC — BogocyeTuuk, pacxogomep; [on. Bxog — 4on. MMNynbCHbIN BXOA;
TC — TepmonpeobpasoBaTenb CONPOTUBIEHNS; [Oon. kaHan t°C — gon. kaHan Temnepartypbl.

[ononHuTensbHbIn VIMI'IyrIbCHbIVI BXOZ MOXET ObITb MCMONb30BaH B CHETHOM pexuve
(M3Mep8HI/Ie obbema BoAbl, kKonnyecTtsa ANEKTPOo3Heprnn n T.I'I.), B peXxunme perncrtparto-
pa BHELIHUX coObITUI (CMI’HaJ'IM3aLI,VIF|) U B pexXunmMe KOHTPOIA Hannyma nutarollero
Hanps>XeHu4.

[uckpeTHble BXOAb! UCMOMb3YOTCA ANSt NOAKMIOYEHUSI NTOrMYECKUX CUrHanoB C Le-
NblO KOHTPOSIS peBepca M OTCYTCTBUS TEMMOHOCUTENS.

[ononHuTenbHbIN KaHamn TemnepaTypbl MOXeT 6biTb Mcnonb3oBaH ANs M3MEPEHUS
Temneparyp Hapy>XHOro BO3Ayxa MUInu XONOA4HON BOAbI.
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TennoBbluMCNNTENDb UMEET NHTEPGENCHI:
— USB (Device);

- RS232;

— Ethernet nnn RS485 (onunoHanbHO).

1.2 TexHU4YeCKue XxapakTepuCcTUKun

1.2.1  Modknroyaemblie Oam4yuku

Bopocuyetumnku (BC). TennoebliuMcnmTenb paccumTaH Ha paboTy ¢ BogocHeT4YMKamm
(pacxogomepamu), UMEOLLMMU YUCTTOUMMYIbCHBIA BbIXOA C BeCOM umnyrnbca ot 0,0001
no 10000 nutpos. BbixogHast uenb BC mMoxeT 6bITb: MACCUBHOW (F€PKOH UK OTKPbITbI
konnekTtop), unu aktmsHon (TTJT, KMOIM u 1. n.).

YacTtoTa nmnynbcoB naccuBHom uenu BC — He Gonee 16 My npy anutenbHOCTM Co-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHME LiENM
DOMKHO 6bITb MeHee 3 kKOM npu HanpsikeHun meHee 0,5 B, «pa3oMkHyToM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB aktTuBHon uenu BC — He Gonee 1000 'y npu AnuTenbHOCTM
Kakaoro coctosiHus BbixogHon uenn BC He meHee 0,5 mc. HanpspkeHne akTMBHOW Lie-
n1 BC: B cOCTOSIHMM BbICOKOTO ypoBHS («H») — 2.4+5 B, B COCTOSIHUM HM3KOTO YpPOBHSA
(«L») — £ 0,4 B. BbixogHoe conpoTtueneHue uenu He 6onee 10 kKOMm.

Tepmonpeo6pasoBatenu conpotuBnenusa (TC). MNpumeHsoTca ogHotunHble TC,
nmetoLLe xapakTepucTiky 10011, 500 (a=0,00391 °C™"), Pt100, Pt500 (0=0,00385 °C™").

MpeobpasoBaTenn usbbiTouHoro aasneHus (MA). Vcnonesytotca MO ¢ Bbixoa-
HblM curHanom 4-20 MA 1 BepxXHUM npegenom namepexun He 6onee 2,5 MlMa.

1.2.2 WUsmepsiemble u paccHumbieaeMble 8eslu4UHbI 8 cucmemax TB1...TB3
Tabnuua 2
O6O03H. HanmeHoBaHue [ranasoH n eq. namepeH. [[okasaHumsa
G1...G3 [O6BLemHbIn pacxon, 0—10°m°/y
®1...93 [MowHocTs no Tpy6am 0 — 10° Mkan/y Tekyuime
d® |MowHocTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |Temnepatypa Bogbl 0-180°C
P1...P3 |36bITO4HOE faBneHne 0-2,5MMNa Texywwe
dt PasHocTb Temnepatyp Bogbl t1 — 2 0-160°C v apxis-
— Hble cpen-
tx TemnepaTypa XxonogHow Bogbl 0-180°C ue
ta TemnepaTypa Bo3gyxa MuHyc 50 — 130 °C
V1...V3 [O6bem Boabl 0-10°m°
M1...M3 [Macca Bogpb! 0-10%T
dM |Macca Bogpbl, 0TOGpaHHOM N3 CUCTEMDI
Qs WNToroBble
Qc;f, Tennosas sHeprus 0— 10" Mkan apXVIVIIBHbIe
g(l-)lz gpeMﬂ HOpMarnbHOW paboThl 0 — 5x10%uac
pemMs OTCYTCTBUA cyeTa
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1.2.3 [Mapamempsbi apxueoe
TennoBbluncnuTens obecneynBaeT hopMNPOBaHNE apXMBOB:

1) MHTepBanbHble apxuBbl (YaCOBOW, CYTOYHbIN U MECAYHbIN) — CpeHUe 3Ha-
YeHus (TemnepaTypa, pa3HOCTb TemnepaTyp, AaBIEeHNE) U HaKOMMEHHbIE 3Ha4YeHus (KO-
NMYEeCTBO TENNOBOW 3Heprumn, obbembl, Macchbl, BpeMsi HOpMarnbHON paboTbl U Bpems
OTCYTCTBUS cYeTa) M3MEPSEMbIX BEMMYMH Ha COOTBETCTBYIOLMNX MHTepBanax. O6bembl
apxuBoB: 1440 (60 cytok) — 4acoBbix 3anucen; 400 cyTouHbIX 3anucen n 60 MecsaYHbIX
3anwvcen.

,D,OI'IOJ'IHVITeJ'IbHO B KaXAoM W3 MepeynCrieHHbIX apXMBOB PErncTtpupyroTca Kodbl U
BpemA [EeNCTBUSA HelTaTHbIX CVITyaU,VIVI.

2) UToroBbIM apxvMB — 3Ha4YeHWs C HapacTalWWM MTOrOM (KONMYEeCTBO TEnnoBOW
3Heprum, o6bembl, Macchl, BpeMsi paboTbl) n3MepsieMblX BENUYUH CO BPEMEHW nocrnea-
Hero cbpoca apxmBa Ha koHel cyTok. O6bem ntorosoro apxusa 400 3anucen.

3) ApxuB gnarHocTmyeckom nHcdopmauum.
ApXuB COCTOMUT M3 3-X YacTen:
— ApxuB nsmeHenua bl — ukcaumnsa nameHeHnin HaCTPOEYHbIX NapamMeTPOB.

— ApXMB coGbITUI — (hrKcaumsi cOpoca MHTepPBarbHbIX Y UTOFOBOTO apXUBOB, U3Me-
HeHus HacTpoek ¢ MK, paspelueHus/3anpeTa OCTyna K HacTponkam.

— AmnarHoCTU4YecKuin apxmB — prKCaUMs BKMHOYEHUS/OTKIIOYEHUSS CETEBOro nuTa-
HWS, TEXHONMOrMYECKNX COBBLITHIA.

O6bem apxvBa gmarHocTuyeckon nHdopmaumm He meHee 3060 3anucen.
Mpw BbINONHeHUn onepaumm CBPOC vHTepBanbHbIe U UTOTOBbINA apXMBbI O4ULLIAHOTCS.
Cbpoc apxuBa AnarHoCTM4eckon MHpopMaLyn HEBO3MOXEH.

[Mpun OTKMIOYEHUN NMUTaHUS TENNOBLIYUCINTENS BCE apXMBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATK B TeYEHME Cpoka cryx0Obl npubopa.

1.2.4  OkcnnyamayuoHHble xapakmepucmuKku
Pabouve ycnosus akcnnyaTtaumm:

TeMnepaTypa OKPY>KaLLETO BO3AYXA ..ccccvvveeeveeererereeeaanannns oT muHyc 10 go 50 °C.
aTMOCMEPHOro AaBMEHNS B ANANA30HE ......cccceeeeeeeeeeeeeeeeeennn, oT 84 po 106,7 kla;
OTHOCUTENbHAsA BNAXHOCTb OKpyxatoLero Bodgyxa npun 35 °C ... 95 %.
HanpPsPKEHHOCTb BHELUHEro MNepeMeHHOro MarHMTHOro nons 4vacroton 50 Iy
2 L30T 11T PSPPSR 400 A/m.
Bnbpauumn yactoton (5-25) 'y n amnnmMTygon cMeLLeHus 0o 0,1 mm;
CTteneHb 3amTbl KOpryca OT NMPOHMKHOBEHWUS MbINA U BOOBI .....c.cevvereeeeaeeeeen. IP54*.
[aBAPUTHBIE PABMEPDI ......veieeiiiiiertteee ettt 210x130%x75 mm.
Macca B TpaHCNOpTHOM ynakoBke He 6onee .. 1,2 k.
CPEOHUI CPOK CITYIKOBI ... eeeeeieeiitiiee ettt e e sttt e ettt e et e e et e e e 12 ner.
YcTaHoBneHHas 6€30TKa3HAA HAPAOOTKA .....ccovveieirrreeeiiieeeniieeeesieeeeaieeeenaes 75000 u.

* CTteneHb 3awmThl IP54 obecneunBaeTcst Npyu 3akpbIiTON Kpbillke pasbema USB. B
npouecce aKcnnyataunm gaHHbIA BXO UCMONb3YeTCs 3NM304NYECKN.
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1.2.5 Memposio2uyeckue xapakmepucmuKku e pabo4ux ycroeusix

Tabnuua 3.
BenuuvHa [nana3oH | Mpegens! norpetuHoctn’’ | MorpeLHocTb
Konunuyectso TennoThl (Tennosomn 0—10" | * (0,5 + Atmin/At) % OTHOCHTENLHAS!
aHeprum), IOx (Mkan) + (0,1 +10/AQ) % ¥
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTESNbHagdA
O6bem TennoHocuTens, M°
Konnuectso namepsiemoii cpeapl, | 0 — 10° +1en. mn.p. abcontoTHas
M (T, KBT-4)
CpenHuii o6bemHbIi pacxod, M°/4 | 0 —10° +(0,01+1/T)% |oTHocuTenbHas
TemnepaTtypa TennoHocutens, °C | 0 - 180
Tenane)égTypa Bo3gyxa, °C -50 — +130 £0,1°C abconiotHas
PasHocTb Temnepartyp, °C 0-160 | +(0,03 + 0,0006At) °C | abcontoTHas
M36biToyHOE AasnerHve, MlMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTENbHAasA

TekyLee Bpemsi

T = 8 — nepuog n3mMepeHns pacxoaa, C.

110 U MHTEPENCHOro Bbixoaa.

BEJINYMHOWN.

Atmin — MMHMManbHas usmepsiemasi pa3HocTb TeMnepaTyp, Atmin=2°C.
At — pasHocTb TemnepaTyp BoAbl B ABYyX Tpybonposogax, °C.
A® — pasHoCTb TemMnepaTyp ropsiyei u xonogHow soasl, °C.

1) MorpeLlHOCTM HOPMUPOBaHbI OT BXOAHbBIX Liene TENNOBbIMUCIUTENS A0 ero NokasaHuii Ha Tab-

2) MorpeLlHOCTb HOPMMPOBaHa NpPU YCNOBUN M3MEPEHWSA Pa3HOCTM ABYX TemnepaTyp.
3) MorpelwHOCTE HOPMUPOBaHa NpK YCNOBUM oNpedeneHns pasHOCTM ABYX TemnepaTtyp, ogHa ux
KOTOPbIX N3MepsieTcs, a BTopas (TemnepaTtypa XONnoAHOW BOAbI) MPUHSITA YCIIOBHO NOCTOSIHHOM

MEXKNOBEPOUHBIN MHTEPBAM ....uvtieeeiiiteeiieeeesiteee s ettt e st e e st e e e st e sneee e nnneeeeas



Tennosbluncnutens TB7 ncnonHedna M PykoBogcTtBo no akcnnyataumm c.9

1.3 AnekTponutaHue

OnekTponuTaHwe TB7 OCyLlecTBRSeTCA OT BCTPOEHHOW NUTMEBOW Gatapen € HOMM-
HanbHbIM HanpsbkeHnem 3,6 B unun ot BHewHero ceteBoro 6roka nNUTaHUsi C BbIXOAHBIM
HanpshkeHnem 10-16 B 1 Tokom He meHee 100 MA.

I'Ipumeqauue I'Ipm nponagaHnuy BHELIHero NTaHna TennoBblHUCTIUTENB NepexoanT Ha
paboTy oT BCTpOeHHON 6aTapeun.

Mpu nogkntoveHum MK no uHtepdericy USB Beiumcnutens nutaetcs ot MK.

B TennosbMmucnnTenb MOMyT ycTaHaBnmBaTees 6atapemn 3-x Tunopasmepos: AA, C u D.

B cny4yae aBTOHOMHOro NUTaHUs peKkoMeHAyeTcs ycTaHasnmeaTtb 6atapeto Tvna C.

Mpu 3akase TeNNOBLIYUCNIUTENS C BHELUHUM UCTOYHMKOM MUTaHWUS yCTaHaBNMBaeTCcs
baTapes AA, HE3aBMCMMO OT MOZENM.

Mpu ncnonb3oBaHMM yNbTPasByKOBbIX PAcXOAOMEPOB C MUTaHMEM OT TennoBblYMC-
nuTens pekoMmeHayeTca npumeHaTs 6atapeto Tuna D.

3aBnCUMMOCTb BpeMeHn paboTel TB7 OT 4acToTbl BXOAHOrO cUrHana npeacraBneHa Ha
puc.1.1.

5 12 TB7-01M, TB7-04.1MTT1TTIT 1
= 11 TB7-03M, TB7-04M, TB7-05M
= 10 .
2 /TN
i ™
T 8 N
% 2 | BaTapes C N \
aQ ™™N N
> N
5 6
[}
o 5
4| TB7-01M, TB-04.1M
3 TB7-03M, TB7-04M, TB7-05M
2 Te— —
o
0.1 1 10

YacrtoTta 1 kaHana, 'y
Pwuc. 1.1 — Pecypc 6atapen

MpumevaHne Pecypc 6aTapen paccuutaH 13 yCrioBusix:
* Temneparypa okpyxatoLLero Boayxa 0 — 25 °C,
+ BpeMsi paboTbl No nHTepdelicy (kpome USB) oo 3 4acos B MecsiLL.
+ Bpems paboTbl nHaMKaTopa Ao 3 YacoB B MecsL,.

Ecnu peanbHble ycrnoBusi akcnnyaTauum OTnMYalTCs OT YKas3aHHbIX Bbllle, TO pac-
YeTHbIN pecypc paboTbl 6aTapen ymeHbLIaeTcs.

BbluncnuTenb koHTponupyeT paspsg 6atapeu nutaHus u pecypc Gatapeu. Mpwu
CHWKEHUW HanpsbkeHns nutaHua ao 3,15 B Ha akpaH BbIBoAUTCA npeaynpexaeHune LB.

B cnyyae nosiBrneHus npusHakoB paspspaa 6atapeu (LB) oTknioyaeTcs noaceeTtka
WHOMKaTopa W YBENWYMBAETCH LMK n3aMepeHus Temnepatypsl go 600 c.

HopmanbHoe dyHkunoHmpoBaHue TB7 obecneunBaeTtcs 4o 2-x Hegenb Nocne akTu-
BM3aUUM nMpusHaka paspsiga 6atapen. ApxXuBbl M HAKOMIEHHbIE UTOMM COXPaHSATCS U
npv NonHOM paspsae 6aTtapem.

BHUMAHMUE! Pabota agantepoB Ethernet nnn RS-485 Bo3MOXHa TONbKO Npu noa-
KMOYEeHHOM ceTeBOM Brioke nNuTaHus.
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1.4 3au.|v|Ta OT HECaHKUMOHMUPOBAHHOIo BMelWaTternbCcTBa

[na npegoTepalleHnss HeCaHKLUMOHMPOBAHHOIO BMellaTtenbctBa B paboty TB7 cy-
LLeCTBYIOT crieqytoLine YpoBHU 3aLLUMUThI.

3awmTa OT M3MEHEHUsI KanubpoBOYHbLIX KO3(hMLUMEHTOB N OT BHECEHUSA U3-

MEHEHWW B 3NEKTPOHHbIA MOAYIb BLINOMHAETCA HAaHECeHWeM OTTUCKa KreviMa nose-
putens (puc. 1.2 a).

— -
OTTnCcK KneﬁlMa‘j
rocnoseputens |

MecTo nnombupoBaHus
MHCMEKTOPOM
| g P
a) NMnomba rocnoeepuTens ©0) MNMnomba nHcnekTopa cHabXxatoLLen opraHn3aumm

Puc. 1.2— Mecta nnom6upoBaHnst BbIMUCIIUTENS

M3MeHUTb KanMbpoBOYHbIE KOI(MULIMEHTBI C KNaBuaTypbl U MO UHTEpdENCY npu
Hann4mu nnombel rocnoseputens HENb3A.

KoumponbHas cymma kanu6poeok (KCK), noctynHa ansi npocMoTpa Ha 3KpaHe
Tennosblumcnutens (meHio CEPBUC- UH®OPMALIUA O NMPUBOPE) (cm. puc.3.12).

3awmra HacTpoeYHbIX nNapameTpoB obecneunBaeTcs MIoMOON MHCMekTopa Ten-
nocHabxarowen opraHnsauum (puc. 1.2 6).

OTKMoYeHne 3aWnTbl Ha W3MEHEHWE HACTPOEYHbIX MapaMeTPOB BbIMOHAETCS
Ha)kaTueMm Ha KHorMKy goctyna (cM. puc. 2.2).

3awuTa yctaHaBnuBaeTcs:

— NPV NOBTOPHOM Ha)kaTuW KHOMKW JOCTYNa;

— Mo ucteyeHnm 60 MUHYT C NEPBOIO HAXaTUsi KHOMKX JocTyna.

Mocne aToro BCe NOMbITKN M3MEHEHMS HACTPOEYHbIX NapameTPOB UTHOPUPYIOTCS.

[ns onepaTMBHOIO KOHTPOSSI M3MEHEHWST HACTPOEK TENNOBLIYMCIUTENS NpeaHa3Ha-
YyeHa KOHMpoJibHasi CyMMa Hacmpoe4YHbIX napamempos, KoTopas oTobpaxaeTcs Ha
akpaHe TennosblumcnmTens (CEPBUC-MH®OPMALIUA O MPUBOPE) (cMm. puc.3.12).

3awmTa BcTpoeHHoro MO oT HeCaHKUMOHUPOBAHHOIO BMeLlaTeNnbCTBa.

[ns onepaTmMBHOroO BbIsIBNEHWA hakTa U3MeHeHus BCTpoeHHoro MO TennoBbluncnu-
Tensa npegHasHavyeHa KoHmporsnbHass cymma [10. KoHTponbHas cymma [OCTynHa Ans
npocmoTpa Ha akpaHe Tennosbluncnutens (CEPBUC- UHOOPMALIUA O NMPUBOPE).

ApXuB AMarHocTnYeckom MHcopmMmauuu.

C uenblo KOHTPOMS 3a M3MEHEeHUAMMN HacTpoeKk 1 paboTocnocobHOCTM TEMNOBbIYMC-
nuTens umeetcsa 3 HecTupaemblx apxmea (Apxus nameHenusa b1, Apxus cobbiTui, na-
FHOCTUYECKUIA apXuB).

B apxuBax dmkcupytoTca OEACTBMSA NOMb30BaTENEN NO OTKIIOYEHMNIO 3aLUNTbLI HA U3-
MEHEHNEe HacCTPOeK, U3MEHEHMUIO HAaCTPOEYHbIX NapamMeTPOB, NEPEKIIOYEHMIO HAacTpoeY-
Hbix 6a3 AaHHbIX, NPUMEHEHUI0 TEXHOMOMMYECKUX PEXUMOB (noBepka, kanubposka),
cbpoc apxusa.



Tennosbluncnutens TB7 ncnonHedna M PykoBogcTtBo no akcnnyataumm c. 11

1.5 Be3onacHocTb aKkcnnyaTtauuu
TB7 He obnapaeT akTopamu, MELLMMK ONacHbIN Xxapaktep npu paboTe ¢ HUM.

Mpwn skcnnyaTauum U ucnbiTaHusx TB7 gomkHbl cobnioaaTtbes «MpaBuna TexHuye-
CKOVA 3KCMyaTaumn aNeKTpoyCTaHOBOK NoTpebuTenei», «Mpasuna TexHukn GesonacHo-
CTM MNPV  SKCMMyaTauuum  3NeKTPoyCTaHOoBOK  noTpebutenei» u  TpeGoBaHus
[OCT 12.2.007.0.

Obwue TpeboBaHusa 6esonacHocTy npu ucnbiTaHusax no FTOCT 12.3.019.
2 YcTtpoucrtBo u pabota

21 CBeAeHNA O KOHCTPYKUUMN

Tennosbluncnutens TB7 coctout us aByx Yactemn: NpuBOPHOro N MOHTaXHOrO (KOM-
MyTaLMOHHOW NaHenun) OTCEKOoB.

BHelwwHuii Bua npubopHoro otceka TB7 npeacraeneH Ha pucyHkax 2.1 n 2.2.

WNHavkaTop ceTeBoro nuTaHus
MHankaTtop

Knasnatypa

3aBoAcCKol HoMep

PasbeM nHTepdelica el ) |
usB \“\
Pasbem nHTepderica
Ethernet/RS485 (no 3aka3sy) —

—
= Cnot ana SD-kapTbl

Pasbem nHTepdenca RS232

Puc. 2.1 — BHewHui Bug npmbopHoro otceka TB7 (Bug cBepxy)

BHyTpn npubopHOro otceka pacnosnioXxeH MUKPONPOLLECCOPHbIN MOAynb, obecneun-
BaloLLMin npuem, o6paboTKy 1 perncTpaumio AaHHbIX OT NePBUYHbLIX AaTymkoB. Ha nuue-
BOW naHenu npubopHOro oTceka HaxoAsTCs MHOMKATOp, KnasuaTypa WU pasbeMm WHTep-
dernica USB.

Ha TbinbHOM cTOpoHe MpubopHOro oTceka pacnonaratoTca batapes nuTaHus, agan-
Tepbl MHTEPAENCOB, KHOMKa AOCTYNa K HacTPOeYHbIM napameTpam u nnomba rocrnose-
puTtens.

B HwxHen YacTu npnbopHOro oTceka HaxoasATcs CnoT AN NoaknioveHus SD-kapThbl,
pasbem DB9 unHTepderica RS232, a Takke pasbem RJ45 mnHtepdencos Ethernet nnu
RS485 (no 3akasy).

|| MNpumeyanne B mopenwm TB7-04.1M Jlait crnot ansa nogkrtoyeHust SD-kapTbl OTCYTCTBYET. ||

Mo ymonyanuto TB7 noctaBnsetca ¢ uHtepdericom USB n RS232. Mo otaensHoMy
3aKka3y MOXeT ObITb ycTaHoBMeH agantep vHTepdenca Ethernet unn RS485. [lononHu-
TenbHbIN MHTEpENC MOXeT ObiTb YCTAHOBIIEH MOMb30BATENIEM CaMOCTOATENbHO. [Mo-
PSIAOK YCTAHOBKU 1 HACTPOWKN NPpUBEAEH B NpunoxeHusx E n XK.

Bua cHn3y Ha npnbopHbIn OTcek NpeAcTaBneH Ha puc. 2.2 n 2.3.

Mocne nosepkn TB7 npubopHbI oTcek nnombupyetcst noseputenem. Mecra nnom-
OMpoBaHKNs NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo yCcTaHOBKM Batapes
NOAKMOYEHNS naom6bI
baTapeu rocrnoseputens

Mnata nHTepdelrica

3awuTHas

KpblLKa

MnaTta nHTepdenca

Ethernet nnn RS485
(no 3akasy)

KHonka goctyna
K HaCTpOEeYHbIM

napaMeTpam 3
=
-——#7_‘-_—_‘1’
Cnot ans Pasbem DBOM PasbeM RJ45 nHTepdeiica
SD-kapThl MHTepdeica RS232 Ethernet nnn RS485
Puc. 2.2 — Bup cHu3y Ha npnbopHsbin otcek TB7
PaszbeMm gna  MecTo yCTaHOBKU BaTapes
NoAK/TIOYEHNS naoM6bI
baTapeun rocrnosepuTens

KHonka pgoctyna .
K HacTpoeYHbIM 5 MnaTa nHTepdeica
napamMeTpam ' usB

PasbeM ans
noAksYeHus
BHELH.MUTaHUS

PasbeMbl ans
noaktoveHns
BHELLIHMX uenen

Pasbem DBOM
nHTepdeinca RS232

Puc. 2.3 — Bug cHu3y Ha npnbopHebin otcek TB7-04.1M Nant
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MoHTaXxHbIA oTCek (puc.2.4) coaepXMT KNEMMHUKN ANsi MOAKITHOYEHUSA CUTHANbHbIX
FIMHWIA OT NEPBUYHBIX AaTYNKOB U BHELLUHETO NUTaHUS.

MoHTaxHbI oTcek ansa mogenu 04.1M JlanT KNEMMHNKOB HE UMEET.

KneMMHukun ans
noAKNOYEHNSA
BHELWH.MUTaHNS

KneMMHuUKn ansa
MOAKIOYEHNS
BHELWHMX uenen

epmoBBOAblI PGY
Puc. 2.4 — Bua Ha MOHTaXHbIA OTCEK NPWU CHATOW KPbILLKe



Tennosbluncnutens TB7 ncnonHedna M PykoBogcTtBo no akcnnyataumm c. 14

TB7 nmeeT 4-x CTPOYHbIN Xuakokpuctannuyuecknn nigmnkatop (KKW) ¢ nogceetkon.

Mpy aBTOHOMHOM NUTaHWU nHAUKaTop racHeT cnycts 30 ¢ nocne nocnegHero Haxa-
TUS Ha KHOMKW.

MpumeyaHue [Mpy NOBTOPHOM HaXKaTUM Ha NOOYI0 KHOMKY HA UHOUKATOpEe OTObpaxaeTca
NYHKT MEHI0, KOTOPbI BbiN BbIGPaH HA MOMEHT ralleHust UHauKaTopa.

OTtobpaxeHune nHdopmaLun Ha MHANKaTope NpeacTaBneHo Ha puc.2.5.
HeTt cumBona - AOCTYynN 3aKpbIT

Tekywme fata v Bpems mmp 02.02.11 01:07:04( [ )e="A" - fOCTYN paspeLleH
BbI6GpaHHbIA MYHKT MEHIO mmp TEKYULWE "M" - pexum noeepku
APXWBbI LB" - pa3psia 6aTapen

Tvn HewTaTHOM cUTyaumm
Puc. 2.5 — OTobpaxeHune nHopmaumm Ha nHgmkatope

B npaBom BepxHeM yrny akpaHa oTobpaxaeTcs pexum TennoBbluucnuTens (4octyn
K HacTpoeyHbiM napameTpam (), nosepka (M), pa3psg 6atapen(LB)).

B npaBom HWxHeMm yrny akpaHa oTobGpaxaeTcss 0603HayeHne HewTaTHOW CUTyauum
npy M3MepeHUn napameTpoB WNWU annapaTtHble HEWUCrNpPaBHOCTU, BbISIBMEHHbIE B XOAe
camMoamarHocTuku. Mpy OTCYTCTBUM HEWTaTHLIX CUTyauuin UMM annapaTHbIX Heucrnpas-
HOCTEW yKasaHHOe rosie 0cTaeTcs CBOGOAHbLIM.

KnaBuatypa coctout 13 6 knaeuLl. HasHaveHne knaBuLL:
@ @ @ @— BbIGOP NyHKTa MEHIO 1 N3MEHEHWe 3Ha4YeHNs napameTpa;

— BXOQ, B BbIGpaHHbIN NYHKT U hrKcaumns 3HauYeHnst unu npouenypsl;

— BO3BpaT Ha NpeabiayLunin ypoBEHb MEHIO.
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2.2 AnropuTtm pa6oThbl

Pabota TB7 3akntiovaetcsi B npeobpa3oBaHnM BXOAHbIX CUrHArNoB B MOKa3aHUs Co-
OTBETCTBYHOLNX (DUINYECKUX BENUYMH.

CurHanbl ot TC u N nogsepratotcs npeobpasoBaHnio ¢ NepnoaoMm:

— 60 c B criy4ae oTCyTCTBMSA BHeLUHEro nutaHus (cetesoro unu USB) n noraweHHoro
MHAMKaTOpPA;

— 600 c B criy4yae Hanuuus npu3Haka paspsiga 6atapeu (LB);

— 6 c BO BCex OCTarbHbIX Cry4yasx (MMTaHue OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOSIHME UHAMKaTopa).

Mmnynecebl ot BC o6pabatbiBaloTca TENNOBLIMUCIINTENEM B MOMEHT NOCTYNIEHUS.
lMpeobpasoBaHne 3Ha4YeHUI COMPOTMBIIEHUS B MOKa3aHWs TemnepaTypbl COOTBET-
ctByeT ypaBHeHusam FOCT 6651.
[MNOTHOCTb M 3HTanNbNUS TEMMOHOCUTENS BLIYUCIAIOTCA NO YPaBHEHMSAM, annpoKCu-
mMupyowmm aaHHble FTCCCL, roe B KayecTBe apryMeHTOB CryxXaT U3MepeHHas Temne-
paTypa v nsmepeHHoe 13bbiTouHoe nMMbo JoroBopHoe abcontoTHoe AaBreHue.
Macca TennoHocuTensa u TennoBas 3HEPrus BbIMMCAAIOTCA MO opmynam, npuse-
OEHHbIM B NyHKTE 2.7, B COOTBETCTBMMN C BBEAEHHBLIMU HACTPOMKaMMU.
Ha ocHoBaHWM napaMeTpoB BXOA4HbLIX CUrHaNoOB NPOM3BOAUTCS pacyeT namepsemblixX
BENNYMH:
o ObbemHbIl pacxol - NponsBefeHe CyMmbl MMMNYnbcoB Ha BU, npuBegeHHoe Kk
nepuogy oGHOBMNEHUsI NokasaHui (oT 8 c);

e Maccoesnil pacxod, merninogol mMomok rno mpybam u mernnogsiM 8800am — TEKY-
LMe 3HaYeHUs1 MaccCbl U TEMOBOW SHEPrun, NpuBeaeHHble K nepnogy obHoBMNe-
HWS NOKa3aHWN.

B apxuBbl (YacoBble, CyTOYHbIE U MECAYHbIE) TENMOBbLIYUCANTENS 3aNMChIBaIOTCS:

o CpelHeapugmemuydeckue rnokasaHusi 0aesieHusi - YaCTHOe OT CyMMbl TEKYLLMX
noKasaHuin Ha YMCro UX M3MEPEHWI 3a Yac, CYTKU N MecsLl.

o CpeOdHes3seWeHHbIe MoKa3aHusi memrnepamypbl — YaCTHOE OT CyMMbl NPOu3Be-
AEHVIN NoKasaHUi TeMnepaTypbl M 3HAYEHUIN Macchl Ha Neproae N3MepeHni Ha
nokasaHus Maccbl Ha MHTepBane apxmemMpoBaHus. [1pn oTCYTCTBMU NMNYNbLCOB
oT BC nokasaHusl npuHUmaloT cpegHeapudmMeTmyeckoe 3HayeHme.

o [lokasaHus obbema — cymma nNpounsBedeHns Yicna MMnynbCoB 3a MHTepBan ap-
XMBMPOBaHNSA Ha BEC UMMyMbCa.

o [lokasaHusi maccbl U mensoeol 3Hepauu, BblMUCIEHHbIE NO hopmynam, npuse-
AEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMW HacTPOKaMu.

o JImozoenbie nokasaHusi o6bema, Maccbl 1 3HEPTUN HA MOMEHT OKOHYaHUSI UHTEP-
Bana apxuBMpoBaHus.

o CymmapHas mennosas aHepeusi (Qcym) no mennossim egodam TB1...TB3.

Mopsgok pacyeTa CyMMapHON TEMNMOBOW 3HEPIUM 3aBUCUT OT 3HAYeHUs napameTpa

«Mcn.Qte» no kaxgomy Tennosomy BBogy (cM. n. 2.6). Mo ymonyaHuio 3Ha4veHue
«Mcn.QTte = EcTb».

TB1 TB2 TB3 3HayeHune «Mcn.QTe»
Qcymm = +Qrp1 +Qrs2 +Qrg3 Cymma
— Qrp1 — Q2 | —Qrs3 PasHocTb
0 0 0 Ectb, Het

BHUMAHMUE! Tpu ycrtaHoBke «WMcn.QTtB = HeT» 3HayeHMe TensoBOW 3Heprum no
TB He paccuuTbiBaeTcs!

B TB7 BcTpoeHa cucTema AuarHocTuku paboTbl y3na yveTta. Anroputm paboTbl npu
HanMM4YuM HeWTaTHbIX CUTyauun n onucanne kogoe HC ansa ux pacnosHaBaHus npueege-
Hbl B [punoxeHun A.
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2.3 MpwHuun opraHmMsaumm TennoBbix BBoaos (TB)

Mopknioyaemble K TENNOBLIYUCAUTENO AaTYUKM UMEIOT XKECTKYIO NPUBA3KY K HOMEpY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHoe YnMcno nogkntoyaembslx 4aT4nkos
B 3aBMCUMOCTM OT mogenun TB7 npuBeaeHo B Tabnuue 1.

HasHauveHne TpybonpoBoaoB:
Tpybonposog Tp1 — nogatowuin, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTHM OT 3Ha4YeHusi napameTpa KT3 ncnonbayeTtcs:

— KT3=1 — gns y4yeTa obbema Boabl (KaHan XOnogHON v NUTLEBON BOAbI).
— KT3=2 — onsa nsmepeHns u peructpauum temneparypbi;
— KT3=3 — ana pacyeTta Tennosow aHepruu (kaHan MBC unu nognuTkum);

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 13 pacyeToB 1 UHAMKALUN UC-
Krno4aeTcs.

24 CtpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMmeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble Ans HOpMarbHOro beHKLI,VIOHVIpOBaHVIﬂ
TeNnNOBbIYNCITUTENA XPAHATCA B 6asax gaHHbIX.

TB7 nmeet gBe 6a3bl gaHHbIX (BA1 v BA2). Mo ymonuaHuio B2 oTknioyeHa.

Kaxkgas n3 6a3 gaHHbIX coaepXXuT 3 rpynnbl HACTPOEYHbIX NapameTpoB:

o CuctemHble NnapamMeTpbl — NapamMeTpbl, onpeaensiowme paboty TB7 B Lenom.

o OO6wme napameTpbl no TB — napameTphbl, onpegenstoLLme anroputm pacyeTa
TENnoBON 3Heprnm, crnocobbl KOHTPONA YacoBoro Tenna, 6anaHca macc u Temne-
paTyp B Kaxaom u3 TB.

o [lapameTpbl Tpy6onpoBoAoB — napamMeTpbl nogknovaemsix BC v MNA, goro-
BOpPHbIE 3HAYEHUsI U cnocobbl KOHTPONSA YacoBOro ob6vLema no Kkaxagomy us Tp.

B kaxgbl KOHKPETHBI MOMEHT aKTUBHOWN siBNAeTCcHA ogHa n3 bJ.

Uncno goctynHbix B (oAHa vnu OBe) M cnocob X NepeknioyeHust 3agatoTces npu
HacTpoiike TennoBbIYUCIUTENS.

Mpu ncnone3osaHun AByx B[] nx cmeHa BO3MOXHa Tpems cnocobamu:
e C KnaBuaTtypbl:

= 3anpeLyeHo;

= [pY OTKITHOYEHHOW 3aLuuTe;

= NpW BKNIOYEHHOM 3aLLMTe Mo Naporsto.
e yaaneHHo no komaHge c NK:

= 3anpeLueHo;

= NpW BKINIOYEHHON 3aLLMTe Mo Naporsto.

e aBTOMaTUYECKM B 3apaHee ycTaHoBMeHHoe Bpems. [1pyn HacTpowke TennoBblYnc-
nutens cMeHa aktueHow B[] 3apatotca gatel nepekntodequnsa B (BO1>b02 n
BO2->B611).

Homep aktuBHon Bl otoGparkaeTcsi Ha akpaHe B MeHio CEPBUC-AkTnB.B[.

MapameTpbl, 3anucaHHbIe B B[], AOCTYNHLI ANS NpocMoTpa Ha akpaHe TB7 Hesasu-
CMMO OT YCTaHOBIIEHHOIO YPOBHS AOCTYMa K HACTPOEYHbLIM NapamMeTpam.
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2.5 OpraHusauus MeHrO

[na npocmoTpa m3amepsieMbiXx napameTpoB TennonotpebneHns, a Takke napameT-
pos B[] npumeHseTca MHOroypoBHEBas CUCTEMa MEHIO.

CTpyKTypa MeHto nokasaHa Ha puc. 2.6.
l¢&——— YpoBeHb nonb3osatenss ——Pp|  |¢—— CepBUCHBIit YPOBEHb — P

Tekywue » Wtorm |e»| ApxuBbl [» CepBuc |e» Hactponku

TB1 TB1 Yacoson F NH®. O NPUBOPE CUCTEMHbIE

B2 TB2 CyTOYHbIV F KOMMYHUKALINA Ba1

TB3 TB3 MecsauHbI F HANTAOKA Ba2

an an MToroBbin F OQHEPIOMOTPEBN. | AOMN. UMMN. BXOA
Apxus nameH. bl | AMM. HENCMPABH. | OUCK.BXOAbl
ApxuB cobbITU I AkTuBHasa B YTMPABI. B2

OwvarHoct. apxuB [ Tun Gatapeun

I Hanp. nutanus

I ANCKPETHBIE BXOObI
OToGpaxeHne NyHKTOB [ TENEMETPVA

metto oneko npu  —p || CBPOC APXUBA
OTKMIOYEHHOM 3auTe NOBEPKA

Pwuc. 2.6 — CTpykTypa MeHIo TennoBblMnCcnUTENs

C uenbto yao6cTBa HaBuUraumm no MeHto CyLLeCTBYET ABa YPOBHS:
e YpoBeHb Nonb30BaTens;
e CepBKCHbIN YPOBEHD.

YpoBeHb _nonb3oBaTens npeaHasHayeH Ans NpocMoTpa TEKyLUX, UTOroBbIX U ap-
XWBHbIX NapameTpos no TB1, TB2, TB3 u gon. umnynbCcHOMY BXoAy.

CepBUCHbLIN YPOBEHb MO3BONSAET NpocMaTpuBaTb (M3MEHATb - TONBKO Mpu paspe-
LIEHHOM AOCTYMe) HacTpoeyHble napameTpsl Tennosbiuncnutens (HACTPOWMKW), ycta-
HaBnueaTtb napameTpbl nHTepderncos (KOMMYHUKALMN), koHTponupoBaTh BbIXOOHbIE
3Ha4yeHus nepBuyHbIX AatymkoB (HANALKA), aktuBuaupoBaTb pexum nosepku (MO-
BEPKA) 1 BbINONHATL cOpOC apxnBoB 1 UToroBbix nokasaHun (CBPOC APXUBA).

Ha cepBucHOM ypoBHe BbINOMHsAETCS cMeHa 6a3 AaHHbIx (B).

MNpumeyaHne V3meHeHne HAaCTPOEYHbIX MAapPamMeTPOB, aKTMBM3aLMSA PeXxnMa rnosepky
unu cépoc apxmsoB Bo3MoXxHbI TOJTIBKO nipu oTkntoveHHow 3awumre!

BknioyeHne CepBUCHOTO YPOBHS OCYLLECTBMSAETCS MyTEM HaxaTus U yAepXaHusi
kHorkn MEHKO Ha Bpemsi He meHee 8 ¢ unm HaxkaTneM Ha KHonky JocTtyn.

OTKNioYeHe CEepBUCHOTO YPOBHS BbIMOMHAETCS MyTeM MOBTOPHOIO Haxatusa W
yaepxaHusa kHonku MEHKO Ha Bpemsi He MeHee 8 ¢ nnu aBTOmaTm4yecku yepes 1 vac
nocrne Bxo4a B CEPBUCHbIN YPOBEHb.

MapameTpbl, He BAMSOWME HA METPONOTMYECKUE XapaKTePUCTUKU WM anropuTm
paboTkl (ckopocTb 06MeHa No MHTepdelcy, NpoTokon obmeHa u ceTeBon Homep npubo-
pa), MOryT GblTb U3MEHEHbI MPU 3anpeLLeHHOM JOCTYre.
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2.6 HactpoeuHble napameTpbl

B naHHOM pasgene npuBeneH cocTaB HacTpoeyHou 6a3bl AaHHbIX TB7.
3HayeHus, BbiAeNneHHbIe LIBETOM, YCTAHOBMEHbI MO YMOMYaHWIO Npy BbIMycKe.

c.18

CUCTEMHbIE
WAEHTU®MKA- CeT.agpec CeTeBol agpec: 0_?255
T Kopg.opr. Kop opranusauum: 9 cumBonos
HdoroBop Homep gorosopa: 9 cMmBOnoB
ABTOMaTNYECKMI NEPEBO/, YacoB Ha JIeTHee/3MHee Bpems:
HACTP. OATbl/ MepeBop uac — HeT nepeBofa; Bkn — ecTb nepesoa. [NepeBos BbINOs-
BPEMEHU " |HsieTcs B 2 Yaca HouM NocrneaHero BOCKpeceHbs MapTa (OKTsops)
Ha 1 yac Bnepep (Ha3ag)
Yac otyueta |Yac otueta 0 + E

[aTa otuyeTa

NnagakT C KalleHgapHbIM Mecauem

OTtueTHble cyTku Mecsua: 1+31. [Npu 3HayeHUn paBHOM 31 OTYETHbIE CYTKU COB-

i:(:::ua EavHuubl nusmeperun Q u P: — Ikan u krc/cm? CU — rOx n MMa
Tepmonpeo6p. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500
gon. umn. Bxoa
Mcnonb3oBaHue Aon. MMMynbCHOro Bxoaa: m — He ncnonbayeTcs;
Ucnonb3. |KOHTp.ceTu — KOHTPOSb HanpsikeHns ceTu; CYeT umn. — cyeT nMnynbcos; Cur-
Han-us — BXo[ cUrHanusaumu
Bec. umn. | Bec nmnynbca 0+9999,999, n/umn (BT-4/umn) .
OMNmin MwuHMManeHoe YacoBoe 3HaYeHne napameTpa SHaueHns pencTau-
OMmax MakcumanbHoe YacoBoe 3Ha4YeHne napameTpa TEfbHbI TP HasHate-
HUM «CyeT.MMN.»
EA. usm EgunHuupbl uamepexus: m3, kKBT-4
YpoBeHb HI'-: — HOpMarbHO pa3oMKHYTbIN; H3 — HOpManbHO 3aMKHY- 3HauyeHus oencTeun-
THIN TerbHbI NPU Ha3Haue-
T noATs. Bpemsi nogTBepxaeHusi cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-nsa»

OUCKP. BXOObl

YpoBeHb Il: — HOpMarbHO Pa3oMKHyThIN; H3 — HopManbHO 3aMKHYTbIV
T noAaTs. Bpemsi nogTBepxaeHus cpabatbiBaHns (0+99 c)
YNPABJIEHUE 52
Wcnonb3oBanne BO2: m — B2 He ncnoneayetcs (toneko bA1); Oa — B2 nc-
WUcn. BO2
nonbaytotca 61 n 62
BO1<>B2 Cnocob nepekntoderns BL: Bpy4Hyto — nepexrioverne B ¢ knaesnatypbl unm c MK,
IABTO, N0 AaTe — aBTOMaTn4eckoe nepeknodeHve B[ no gare
YnpaBneHue cmeHow B[] ¢ knaBnaTypbl: 3anpeT — cMeHa
C knas. B[] 3anpelueHa; C naponem — cmeHa B[] no naponto npu
ycTaHoBneHHou 3awwmte, C gocTynom — cmeHa BJ] Tonbko | 3HayeHus gencTeuTenb-
Npu cHSATOW 3aLumuTe Hbl NPV Ha3Ha4YeHUn
YnpaeneHue cmeHoi B[] ¢ MK: 3anpeT — cmeHa B[ 3a- BO1<>B[2 «BpyuHyio»
C K npeteHa; C naponem — cmeHa B[l BoamoxHa o naponto
Npy yCTaHOBNEHHOW 3aLumTe
3HaveHns oencTBuTeNb-
BO1 c Hata nepexopga bA2—>b[1 Hbl NPY HA3HAYSHUN
BO2c  |Oatanepexona BO1—>B2 BA1<>BI2 «AsTo, no

AaTte»
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MapameTpbl HacTponku TB1...TB3

OBLUNE

Ccu Cxema n3ameperus: 0 + 14. Npn CU=0 — TB He ncnonb3ayetcs
KT3 KT3 — KoHdurypauusi Tpy6onposoaa 3. KT3=: 0 — HeT namepenuin B Tp-ge 3; 1 — us-
®PT MepeHue Tonbko V3; 2 — namepeHue Tonbko t3; 3 —n3amepenne V3 u t3, pacyet macchbl
M3. ®PT — popmyna pacyeta tenna 0 + 10
KoHTp.t KoHTponb TekyLLmx Temneparyp: — KOHTPOMb BbIXOAA 3a AManasoH U3MepeHWi 1
" |ocTaHoB cyeTa; C noACT. — KOHTpOrb M pacyeT Q 1 M no tgor
KoHTponb pa3HocTu TemnepaTyp dt=(t1-t2)<tmin: HeT — HeT KoHTpOrst;
KoHTp.dt |koHTponb 1 npogomkeHne cyeta; C NMOACT. — KOHTPOIb M cyeT no dtmin, CyeT oT™M. —
KOHTPOIb 1 OCTaHOB cyeTa
dtmin MuHMManbHasi pa3HocTb TeMnepatyp. Boibupaetcs 2 unm 3 °C
Nen.tx Mcnonb3oBaHne TemnepaTtypbl xonogHow BoAel tx: HeT — tx He ncnoneayetcs (hx=0),
) [oros.. — ncnonbayetcs txa; U3m. tx nsmepsercs
txa [oroBopHasi Temnepartypa xonogHow sogbl: 0 + 99,9 °C
Pxa [lorosopHoe abComnoTHOE AaBMEHNE XONOAHOM Boabl: 1 + 25, krc/om’
KoHTponb yacosoro Tenna Q12 Ha oTpulatensHoe 3HaveHne: HeT — HeT koHTpons; Bes
KoHTp.Q |moAacT. — ecTb KOHTPOrb; — KOHTpOIb 1 NpucBoeHme 0 cniaraeMbiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HAYEHNSA 1 OCTAHOB cHeTa
KoHTporb pasHocTu yacoBbix Macc dM=(M1-M2): EE — HeT KoHTpons; Bes noacT.1 — KoH-
Tponb dM<— HE; Bes noacT.2 - koHTpors | dM | >HB; C noacT.1 — koHTporb dM<—HB 1
KonTp.dM |npuceoerne M1 1 M2 cpeaHero 3HaveHus:; C NOACT.2 — KOHTPOIb | dM F>HE 1 NpucBOEHne
M1 1 M2 cpegHero 3HayYeHus
[lonycTumast BenuunHa Hebanatca macc: HE=107 dMmax (M1+M2)
dMmax | YcraBka Ha HeGanaHc YacoBon maccbl:0 + 4 % ot (M1+M2)
WUcn.tHe | VisvepeHre Temnepatypbl BO3Ayxa tHB: m —He nsmepsietcs; M3m. — n3mepsietcs
KoHTp.R KoHTponb pesepca. [il] — HET koHTpors, Bes NoACT. — eCTb KOHTpOrb; C NOACT. — KOH-
" |Tponb 1 nsmeHeHve anroputMa pac4eTta; CYeT OTM. — KOHTPOIb M OCTaHOB cHeTa
Mcnonb3osaHne QtB: — pacyet QtB B TB; HeT — HeT pacueta QT B TB; Cymma
Ucn.Qre
— Qcym=+QrB; Pa3HocTb — Qcym= —Q1B
MNapameTpbl no Tpy6onposogam TP1, TP2 u TP3
Tun BC Twn BogocyeTymka: MexaHuy. - mexaHndeckuin; BT I liR - anekTpoHHbIV; Tene-
MeTp. — umMdpoBor kaHan pacxogomepa MNutepdoy
Bec umn. | Bec nmnynbca Bogocyetyuka: 0+9999,999, nutp
KoHTp. BC KoHTponb anektponutaHms BC: m — HeT koHTponst; CeTb 061U, — KOHTPOb O6LLIEV CeTU M-
TaHusa BC; Unpmemna.«PC» —koHTporb paboTtocnocobHoCcTH pacxogomepos «lutepdmoy»
KoHTponb YacoBoro o6bema: Il — HET koHTpors;; 5e3 NoACT. — KOHTPOML V>Vmax
0<V<Vmin; C noAcT. — KOHTPOIb 1 NPUCBOEHME NokasaHnamM V=Vaor npu V>Vmax,
KoHTp.V |[V=Vmin npn 0<V<Vmin n V=0 npu 0; C noacT. n KoHTp.U — ToXe, 4To «C noacT.» 1 npn
KoHTp.BC#HeT nprcBoeHne nokasarunam V=VOor npu oTCyTCTBAN HanpsbkeHus cetu; Cuer
OTMEHEH — TOXe, 4To «be3 NoacT.», n ocTaHoBKa cHeTano QuM
Vmax BepxHsisi ycTaBka Ha 4acoBoi o6bem: 0 + 99999 9; m°
Vmin HwxHss ycTaBka Ha 4acoBoii o6bem: 0 + 99999 9; m°
Vpor JloroBopHoit 4acoBoi o6bem: 0 + 99999 9; M°
toor [oroBopHasi TemnepaTtypa B Tpy6onposoge: 0 + 175, °C
Ppor [HoroBopHoe abcontoTHoe AaBneHue B Tpybonposoge: 1 + 25, Krc/cm®
Oarunk P Hanuuvne aativka fapneHus:: By — HET JaTumka; ECTh, UGN — eCTb AATUMK, pacHeT aHTarlb-
M 1 NNOTHOCTU no Puam; EcTk, He Mcn — ecTb Aat4yvk, pacyeT no Pgor
PB BepxHuii Npefien avanasoHa M3MepeHui aatumka: 1 + 25 koo’
Pn MonpaBka Ha BbICOTY BofsiHOro ctonba B MMMyrbCHOM TpyOke: + E +99m
KoHTp.NT | KoHTponb nycToin Tpy6bi: EE — HeT KoHTpons; [la - ecTb KOHTPOIb
Bxog MNT | Homep Bxofa KOHTpoOns mycTon Tpyobl: 1+4. E — BXO[ He ucnonb3yeTtcs
Bxoa R Homep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ans CN=4, KT3=1). E — BXO4 He
ncnonbayeTcs
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2.7 CxeMbl usmepeHum B cuctemax TB1...TB3
Xema namepeHun | (=
Cxe a(gmepe EIS(S|E(8| om Q12 ar |ame
OTKpbIThbIE CVICTeMbI
Kl (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"] HeT
3 & [_(M1-M2) [M2:(h1-h2)+dM-(h1-hx)" HeT
5 ] o 9| T [ (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| dM-(h3-hx) | &
3|z (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
NER 2 M3 M1-(h1-h2)+dM-(h2-hx)| M3 (h3-hx)
3 o M3 M2:(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
J_“@Vlftl CnN=2 ‘é 1] . (M1-M2)  [M1-(h1-h2)+dM-(h2-hx)" HeT o
P2e2 vz[[]]—» S8 2| | (M1-M2) [M2:(h1-h2)+dM:(h1-hx)" HeT c
\.— N _ i _ . X 1) i X
N @ ________ %3] 5 1[>> :Q (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"| M3-(h3-hx) & g
*—@L 777777777777777 —> |3 S| (M1-M2)  [M2:(h1-h2)+dM:(h1-hx)"| M3:(h3-hx) [C ©
P1gtl Cn=3 112l M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx)
> N Y s =
oYL g
1779 VZ[[]] Q=5 3[=[=7] M3 |M2(h1-h2)+M3-(h1-hx)| M3-(h3-hx)
S [C=4] ] 1] A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
o VZ[[]] 3 | =¥ 2 |(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT ~
L ? S 5 15| S| 2 |M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT ¢/
3 2 [(M1-M2)+M3| M2:(h1-h2)+dM-(h1-hx) HeT
3aKprTbIe cuncTtTembl
PL_V1 gt1 cr=5]| 1 | M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h2-hx)
3|8 M3 M2:(h1-h2)+M3-(h1-hx) [ M3:(h2-hx) | o
v3 g 3 11552 M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h3-hx) | ©
3 g M3 (h1 h2)+M3-(h1-hx) M3:(h3-hx)
_|o] (M1-M2) 1-(h1-h2) HeT
[PV gt cn=6 | =1 & [_(M1-M2) (h1 h2)+dM-(h2-hx)” HeT ~
s[2] | (M1-M2) 2:(h1-h2) HeT ¢}
1292, 2 MEIRR (M1-M2) (h1 h2)+dM-(h1-hx)” HeT
I~ A o]s|g (M1-M2) 1-(h1-h2) M3-(h3-hx) [ 8
1 P3 N3 9t N R (M1-M2) (h1 h2)+dM-(h2-hx)” M3-(h3-hx) | &
TN —* (2] 2 (M1-M2) 2:(h1-h2) M3:(h3-hx) §
3 (M1-M2)  [M2:(h1- h2)+dM-(h1-hx)” M3-(h3-hx) | O
P1_V1 gtl — N
Lyt n=7 Elo &|  wer M1-(h1-h2) HeT =
P2 ot2 [[]] o | =
1%_____ __________ |2 ™ +
rh3 U3 T gt3! > a &3
L O t3]0 oy HeT M1-(h1-h2) M3:(h3-hx) | &
[ | > (@] ]
R A CnN=8| =< = ~
> S 2 Q HeT M2-(h1-h2) HeT S
PZ?tZ V2 Py = ‘;
- S V3 ot3! 3|2 B g ca M2-(h1-h2 M3:(h3-h & ‘E.?
: 1 Q ? : g HeT (h1-h2) (h3-hx) 5 6
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Cxema namepeHuii |9 [E e |ai| o
(o
(CW) g3 s s(s dM Q12 Qr QTB
TynukoBble CUCTE MbI
PL_V1 otl Cn=91 94 5 HeT M1-(h1-hx) HeT N
"J'—@?—" 114| 5 * HeT M1-(h1-hx) HeT 4
- R V343" S| Tt +
Ll 0 > a & 2
& Taia|s HeT M1-(h1-hx M3-(h3-hx) [ £
777777777777777777777 & (h1-hx) (3o |5 £
P2\ g2 Cn=10 05 5 HeT M2:(h2-hx) HeT N
O Sl T wer M2-(h2-hx) HeT c
T_J:P'B ___________ \73"}?3_} =g 2 ¥ o
e——— 35 HeT M2:(h2-hx M3-(h3-hx) | &8
777777777777777777777 & (h2-hx) (3 | &
Pvign  (CM=11]0 6 | Her M (1M (h2-hx) HeT ~
(0] -~
— || I
17292 116 && HeT M1-(h1-hx)+M2: (h2-hx) HeT c
I A >|>
L _@_,VS 13l 2 er M1-(h1-hx)+M2-(h2-hx) | M3-(h3-hx) & 8
I \ S | g leke]
MWamMepeHMe obbemMa
J_P1@V1 CnN=12 “ HeT HeT HeT
=
,J.P2 @Vz R S 'GI_J 'GI_J 'OI_J 3 HeT HeT HeT ?
- R Vi o8| o
‘»1—@_7>l e HeT HeT HeT
CxeMbl Ha UCTOYHUKE
Cn=13 7 HeT M1-h1-M2-h2-M3-hxs HeT
V1 t1 P1
X ? 1 —
§ —|N|m N
3 ever|g|1]| 22l &] M3 [MI(h1-h2#M3-(h2-hx)|  wer N
2 1 el B ]
S — S5 >
V3 t3
S 3 M3 |M2:(h1-h2+M3-(h1-hx)|  Her
Cn=14j |g Het M1-h1-M2-h2-M3-h3 HeT
N V1 'tl J_Pl |
I—QO——— o 4| R o~
z 2v2 P39 2&lo M3 M1-(h1-h2)+M3-(h2-h3) HeT =
g L 1SS o
=[Pz v3t3
L ¢ 10 M3 [M2:(h1-h2)+M3-(h1-h3)|  mer

[MpumeyaHve

V' B3uauenne  Tenmnosoi aHeprum  Q12, paccuMTaHHoe nNo  dhopmynam
OPT=1 [Q=M1-(h1-h2)+dM+(h2-hx)] unn ®PT=3 [Q=M2:(h1-h2)+dM+(h1-hx)] npwu
dM=(M1-M2) ToOXOecTBEHHO paBHO 3Hepruu, paccuuTaHHom Mo copmyne
Q=M1+(h1-hx)-M2+(h2-hx).
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3 MWcnonb3oBaHue No Ha3HaYeHUO

3.1
3.1.1

HPOCMOTp n N3AMeHeHne HacTpoeYyHbIX napamMmeTpoB

MpocMomp HacmpoeyYHbIX NapaMempoe o uHéukamopy
CocTaB 1 0603Ha4YeH1e NapamMeTpPOB HAaCTPOMKU NpuBeAeHbI B NMyHKTe 2.6.

Beibop nogpasgenos, rpynn napameTpoB U MapameTpoB BbIMOSHAETCS KiaBuLlaMm

® @

BO3BpaT Ha NpeablayLLmii YPOBEHb MEHIO — knaBuwen MeHHo.

Ecnu BbiBpaHHbIN NapamMeTp He akTyaneH B KOHKPETHOW KoHdwurypauuu, TO OH Uc-
KnovaeTcs u3 MeHio (He otobpakaeTcs Ha aKpaHe).

Moapasoen BO2 merio HACTPOUKU vcknioualoTcss M3 NpocMoTpa Npu yCTaHOBKe

napameTtpa «Mcnon

b3. B2 — Het».

Mpumep NnpocmoTpa napaMeTpoB HACTPOWKKN NpuBeaeH Ha puc.3.1.
MopsiAok npocMoTpa NnapamMeTpoB HAaCTPOMKU:

1. YCTaHOBUTb CEPBUCHBIN PEXWM NPOCMOTPA, HaXxxas Ha 8 ¢ kHornky MeHto.
2. BoibpaTb meHio «HACTPOUKWU» 1 HaxaTb kHonky Beoa.
nnu @ BblbpaTh Tpebyembii nogpasgen (CUCTEMHBIE, BA1,
bO2, AOM.MMM.BXOL unu YMNPABJL. BA») n HaxaTb KHONKy «BBoAgy».

3. Knasuwamm

4. Knasuwamu
CMOTpa 3HaYeHus.

nnn

, BXoA B BbIOpaHHbIN nogpasgen (rpynny nnv napameTtp) — knaevwen Beog,

MOXHO BbIOpaTb MHTEpecylLWwni napameTp Ans npo-

5. ina nepexopa K n. 4 cnegyet HaxaTtb KHonky «MeHro». [1ns nepexoda k nn. 3 unu
2 HeobXx0aAMMO HaxaTb KHOMKY «MeHIo» HECKOMNbKO pas.

TeKyuiee 3HavyeHune

N3meHeHune

4MCNOBOro Napamerpa

1.Hooo00

®

Beop

Tun BC=3/1eKTPOH.

KoHTp.BC=Het

OTo6parkaeTcs ToJIbKO
npv paspeweHHoM aocrtyne !

MameHeHve yncna

Puc. 3.1 — MNMpumep npocmoTpa 3Ha4YeHUs napameTpa HaCTPONKM

©@®

Bbi6op pa3psiaa
NS UBMEHEHUS

KoHTp.V=Her

Menio)
HOBOrO

Bbixog
6e3 M3MeHeHui

dukcaums

3Ha4yeHuns

©® ©®

Bbi6op napameTpa Bei6op nogpasaena

BHUMAHUE! N3meHeHMs  napameTpoB B  peXuMMe  MNpoCMOTpa  HACTpOekK
HEBO3MOXHO!
g%i’oszvi(l:g 11:07:04 (A ) «[A» - 4OCTYN K U3MEHEHUIO paspeLleH
Het cumBona - noctyn 3AKPbIT
TEKYLWWUE
Bopy
&
i @®
o) HbIE
g BA1 e
: @ non.nMyg o HolE ® 5
Q YMNPABIJ] 3
8 AoMn.MMn.sxopn @ @ 8
2 YNPABNEHWUE B/12 '—‘— 2
[ = Bbi6bop napameTpa u3 cnucka
I
[
: ®
3 @ OBLUWNE
(<] .
© TPYBA2
F YKkasaTenb Ha TPYBA3



Tennosbluncnutens TB7 ncnonHedna M PykoBogcTtBo no akcnnyataumm c. 23

3.1.2 U3meHeHue HacmMpoOeYHbIX NapamMempoes

BBoa HacTpoeyHbIX MapaMeTpoB BbINoMHAETCA ¢ nomolbio MK (bonee npegnoytu-
TenbHbIN BapyaHT cM. n. 4.4) nnu ¢ knasmaTypsbl.

3HayeHns HacCTPOEYHbIX NapamMeTpoB PEKOMEHAYeTCs CBECTUM BOEAMHO, B Buae Tab-
nvupl. Mpyn HeobxoammocTn nMeTb ABe B[l Tabnuupl cocTaBnswTCA pasgenbHO Ans
kaxkgon 6asbl 6aHHbIX BO1 1 B[2.

[ns BBOAA (M3MEHEHNS) HACTPOEYHbIX MApPaMeTPOoB C KnaBnaTypbl HE06X0ANMO:

1. PaspewmnTb gocTtyn k nsmeHeHuto b, KpaTKOBPEMEHHO HaxkaB Ha KHOMKY AOCTyna.
lMpn aToM B NpaBoM BepxXHEM Yrny MHAMKaTopa nossnsetcsa cumeon «[» — gocTtyn K
N3MEHEHUIO NapamMeTPOB pa3peLLEH.

KHonka poctyna

Mogenun 01M...05M # r/ Mopenb 04.1M Jlant

Puc. 3.2 — PacnonoxeHne KHOMNK1 goctyna

MiaMeHeHne 3HayeHus YNCMNOBOro MapameTpa BbINOMHAETCA nopaspsigHo. Tpebye-
MbIi pa3psg BblOMpaeTcs knaBuamm @ nunu @ npv 3TOM BbIOpaHHLIN paspsig Bbige-
NSETCA MUraLWUM KypCopoM. N3meHeHne 3HadeHus undpbl U 3HAKOB «—» (MUHYC) 1 «.»
(Touka) ocyLlecTBNseTCS KnaBuwamm @ unm

3aBepluaeTcs M3MeHeHWe 3HayYeHus NapameTpa HaxaTvueM knasvwy BBOA.

Ecnu 3agaHHoe 3Ha4YeHue BHE YCTAHOBIIEHHOIO AuanasoHa, TO OHO UrHoOpupyeTcs u
Ha 3KpaH BbIBOAWTCS AMarHocTnyeckoe coobuieHne o6 ownbke (puc.3.3).

Owunbka BBOAA 3HAu.
Paspew.gman.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobLieHre 06 owmnbke npy BBOAE AaHHbIX

BHUMAHMUE! To 3aBeplueHntio BBoAa HACTPOEYHbIX MapaMeTpoB Heobxoaumo kna-
suwen MEHIO BbINTM Ha BEPXHUIA YPOBEHb MEHIO U BKIMKOYUTB 3aLyUTy
Ha U3MEHeHVe NapaMeTpPoB HaXaTmeM Ha KHonky [loctyn!

3.2 Co6bpoc apxuBoB

Paszgen CBPOC APXUBA weHo TB7 npegHasHayeH Ons OOHyneHus COAEepXUMOro
N3MEPUTENDbHbLIX apXMBOB WM WTOFOBbIX 3HAYEHWUI MapamMeTpoB MNpu BBoAe npubopa B
KOMMEPYECKYHO 3KCMyaTauuio..

[ns BbinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

1. PaspewunTtb 0OCTYN K HacTpOEYHbIM MapamMeTpam, HaXaB KpaTKOBPEMEHHO Ha
KHONKy goctyna (cm. puc. 3.2);

2. C nomolbio KnasuLl unm @ BblIbpaTh u BoWiTu (Haxatvem BBOM) B pasgen
CEPBUC-CBPOC APXUBA;

3. Knasuwamu @ unm @ noaTBepanTb HeobGxoaMMOCTb cbpoca «Aa» M HaxaTb
knasvwy BBOM. [Ins oTka3a oT copoca BbiOpaTh «HET».

Mpumeyvanne Onepaumns «CBPOC APXUBA» 06HynseT TONbKO COAEPXUMOE N3MepU-
TENbHbLIX aPXUBOB U UTOTOBLIE AaHHbIE.
HacTtpoiiku 1 cogepxMmoe apxuBoB COObLITUI He U3MeHsItoTCA!
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MHdopmaums o pakte cbpoca apxmBoB hMKCUPYETCS B apxmBe cobObITUIA.

Beog Dukcaumst
MeHUit

HANAOKA Baog
SHEPrOMNOTPEBJIEHUE > Her
AMMN.HEUCMIPABHOCTH | Aa |
CBPOC APXMBA @
Bosspart 6e3
U3MeHuns

©@®

AeincTBUA

Puc. 3.4 — Cbpoc apxuBa
3.3 TpocMoTp TEKYLMX U UTOrOBbIX NOKasaHU1

[MpocmOTp TeKyWwmX 1 UTOroBbIX NOKa3aHWi BbLIMOMNHAETCS B noapasgenax Tekywme
1 UTorn rmaBHOro akpaHa MeHio.

K TekywMm napameTpam OTHOCATCS 3HAYeHWUs PacxodoB, TemnepaTyp, pas3HOCTM
Temneparyp, AaBNeHUS 1 TENSIOBOMA MOLLHOCTH.

K ntoroeblM napameTpam OTHOCATCS 3HAYEHUS C HapacTaroLlMM UTOroM (OT MOMEH-
Ta cbpoca) o6beMoB, mMacc, pa3HOCTU MaccC, TEMMOBON 3HEPruu, CHETYMKN BpPEMEHU
HOpMmanbHOW paboTbl U BPEMEHM OTCYTCTBUSA CYETa, CHETHMKM ANUTENbHOCTEN HewTar-
HbIX CUTYaLUiA.

[Mpy NpocmoTpe TekyLmMX napameTpoB HanpoTUB M3MepsieMoro napameTpa otobpa-
xatotces koabl HC. MNpu npocmoTpe ntoroebix napameTpos koAbl HC oTcyTcTBYIOT.

Mpumep npocmoTpa TekyLMx nokasaHun no TB1 nokasaH Ha puc. 3.5, NTOroBbIX — Ha
puc. 3.6.

02.02.1911:07:04
TEKYLIUNE
UTOrun
APXWBbI
Homep TB O6wume napameTpbl
Homep Tp no 7B
Bbi6op TeKyu.menoTBI TP Tek TeKyu.menoTBl.oﬁu.t
napametpa ft=---_°C t=73.865°C dt=33.782°C
P= .456 Krc/cm2
@@ GoE=3.654mM3/u Go=2.456M3/u4 Px=4.456 kKrc/cm2

D@D it OO

Puc. 3.5 — lNpumep npocMoTpa TeKyLnX napameTpos

02.02.1911:07:04
TEKYLWWUE

APXWBbI

Bbibop WTornm no TB1.TP1
napameTpa

@@ 12307 HP—740uac
Mapametp BbI6
@® oo @@
Pwuc. 3.6 — lNMpumep npocmoTpa UTOroBbIX NapameTpoB

B paspgene Utorum no TB1(2,3)/06wme 4ns npocmMoTpa AOCTYMHbI CYETYMKA ANK-
TenbHocTn HC:

Tmin — pacxo MEHEE MUHUMYM3; Tmax — pacxop 6ornblie Makcumy-
ma;

Tdt — pasHocTb TemnepaTyp MeHee MUHMMYMA;  Tan — OTKIMOYEHNE SNEKTPONUTAHNS;
Tdb — byHKUMOHANBHBIN OTKa3; TnT — OTCYTCTBME TENNOHOCUTENS;
TpeB — Hannuue peBepca.
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Mopsigok npocMoTpa TekyLmnx u NToroebix napameTpos.

1. Knasvwamn @ unm @ BbIOpaTh pasaen «Tekywme» unu «tomy» n Haxats «BBogy.
2. BoibpaTb nogpasgen — tennosovi Beog TB1, TB2 unu TB3 n HaxaTtb «BBoAgy».
BbIOMpaeTcst Heobxoanmbli Tpyb6oNpoBOA.

4. Knasuwwamu @ nnm @ BbIOMpaeTCcsa HyXXHbIN napamMeTp.

5. [1ns Bo3BpaTa B rMaBHbIA 3KpaH MEHIO Heobxoanmo ABaxabl HaxaTb «MeHwo».

3.4 TpocMoTp apXMBHbIX NOKa3aHUN

TennoBbIYUCIINTENb NO3BOSSET BbIBOAUTL HA MHAVKATOP apXMBHbIE AaHHbIE B YaCOBOM,
CYTOYHOM MN MECAYHOM paspese 3a Nbyto AaTy B npeaenax rinybuHbl apxusa.

lMpocMOoTp Ha MHAMKATOpe apXMBHbIX MOKa3aHUi BbINOMHAETCA B pas3aene ApXuBbl.

[Mpumep NpocMoTpa apxmBHbIX 3anucen npMBeaeH Ha puc. 3.7.

3. Knaeuwamu @ nrin @)

- o
03.02.1911:07:04 choaow APXWUB ’ —1® £
TEKYLIUE CYTOUHEIN APXNB = o
nioru MECSYHbIA APXWUB nycT TB3 8
APXWBbI @ MTOroBbIN APXUB @ @ a

CoobweHne o rpaHuue A TBL TPL £ §‘§ Kog HC
apxusa 205 Baog
P BHenpepenoBapxusa aSZ
oF
AUTBLIPL ©C9 ([AUTB1TP102.02.19 12
t=53.782°C o >
V=73.235m3 @ V=3.235M3 ©
WameHeHne uncna M=2.12371 M=2.12371 E
=
B AUTBLIPL AUTBLTP202.02.19 12 z
@ 02.02.19 Fl1 t=33.782°C t=33.782°C @ =
@ V=12.235M3 < = @ 2
M=1.123T7 §
@@ GTBLTP1 ) @ 2
=33.782°C @

BbiGop paspsiaa
ANsa n3MeHeHus

Twun apxvBa

=<T>
nn
=N
=N
N W
jwun

w

d P PRI
.2 M
. T
Bbi6op

Tpy6onposoaa @@

3anucu
Sonposona (€0 @) g
[aTa apxuBHoOW

Tpy6onposoaa Sanncn

B CTOPOHY

Bbibop aatbl
YMEeHblUeHNsA

Coobuwenne o rpannue ("AYYBL TP1 LENEIEIPE]
apxuBa N\
P BHenpeaenosBapxuBa ! :
I
I

YcTraHOBKa AaThbl I MpocmoTp napamerpal | NpocmoTp napamerpa
U BpeMeHU ! npu U3aMeHeHun | ! npu dUMKCMpoBaHHOM |
apXuBHOW 3anucm ! paTtbi/Bpemenn ! ! paTe/BpeMeHun !

Puc. 3.7 — Npumepbl BbIBOAA HA UHOMKATOP apXMBHbIX BEMTUYUH

Mocne Bbibopa Tvna apxua cnenyeT BbiOpaTe HOMEP TEMMOBOrO BBOAA U HaXaTb
knasuwy Beop. Ha BepxHeln cTpoke nHankaTopa BbIBOAATCA 0603HaYeHMs Tuna apxvea
(AY — yacoson, AC — cyTo4HbIi, AM — mecsdHbIi, AU — nTOroBbIN) 1 gata/dac apxme-
HOM 3anucu. Ha HMmxXHMX cTpokax — obo3HayYeHe 1 3HavyeHne napameTpa, eAuHULbI U3-
MepeHuit n Npu Hann4um ko HC.

[MpocmoTp 3HaveHW Apyrnx napameTpoB no TB Ha ogHOM M TOM Xe uHTepBane
BpeMeHu (pukcmpoBaHHas aaTa) BbIMOMHAETCA HaXxaTUAMM KrasBuL @ nnu @

Knasuwamu @ unm @ BblOMpaeTcs AnA NPOCMOTpa KOHKPETHBIN NapamMmeTp.

[na npocMoTpa apxvBHbLIX NOKasaHW OOHOrO MapamMeTpa Ha ApYyrux UHTepsanax
BpeMeHun crnegyeT HaxaTb knasuwy Beoga. MNpu atom BblgenseTcs gata/Bpems. Janee
KnasuLuamu unm @ MOXHO yBenuuuBaTb UM yMeHbLLAaTb AaTy/Bpems.

Mpn gocTvxeHun Npefgenos apxuea (B NpowwromM mnu Byaywem) Ha HUXKHEW CTpoke
nHanumpyeTtcs coobuieHne «BHe npegenoB apxuBa», YTO CBUAETENLCTBYET O BbIXOAE
3a AManasoH apxvBa.

MoXHO ocCyLLecTBUTb ObICTPLIA Nepexoq K HeoGXOAMMON AaTe apXvBHOW 3arnucu.
[nsa atoro npu BblgeneHHbIX AgaTte/BpemMeHn (NPOCMOTP NpU U3MEHEHUW AaTbl) crnegyet
HaxxaTb knasuwy BBop. Ha akpaH BbiBOAATCA Aata M Bpems, KOTOpble MOpaspsigHo
MOXXHO M3MeHUTb. 10 OKOHYaHUM N3MeHeHUst crieayeT HaxaTb knasuwy Beop,.

[nsa BbIxoda B rMaBHbIN 3KpaH MEHIO credyeT HECKOMbKO pa3s HaxaTb KHomnky MeHto.
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3.5 KoHTponb nsmepsieMbix napameTpoB

B npouecce paboTtbl TB7 KOHTpONUpyeT usMepsemMblie U paccymTbiBaemble napamer-
pbl Ha COOTBETCTBME AMana3oHy M3MEpeHui a Takke (npyv HeobXoaMMOCTW) Hamuune
ceTeBoro nutaHus. lMNpu Bbixoge napameTpoB 3a AONYCTUMbIE Npeaensl opMupyeTcs
kog HC, koTopbIii BEIBOAWUTCS HA MHAMKATOP M 3anuckiBaeTcs B apxms. Tun HC oTtobpa-
XaeTcs B NMPaBOM HWXKHEM Yrily 9KpaHa rMaBHOMO MEHI0 B BUAE MUraoLLero CoobLLeHus.

02.02.1611:07:04

TEKYLWWE

nTorun

APXWUBbI HC TB1 tl|<==s Tun HC

Puc. 3.8 — CurHanusaumsa o Hannumm HC

KoHkpeTHbin kog HC otobpaxaeTtcs B nyHkTax meHio «TEKYLUME» nnn «APXABbI»
HanpoTVB nHanumpyemoro napametpa. [Npumep nHavkaumm koga HC npusegeH Ha puc. 3.9.

Texymmeno TB1.TPi]KoaHC AUTBLTP102.02.16 12
t=--- °oC G KO,Q HC
V=3.235M3 @4—
Go=3.654M3/u M=2.1237
MPOCMOTP TeKyLLMX NapaMeTpoB MpocMOTp apXMBHBLIX NapaMeTpoB

Pwuc. 3.9 — Mpumep nHamkauum koga HC

|| Mpumeyvanue Koasl HC B meHio «MTOIMN» He oToGpaxatoTcs. ||

3.5.1 [lepe4yeHb K0OOE8 HewMamHbIX cumyayuu:

«<» — 3Ha4YeHWe napameTpa MeHbLle MUHUMYM3;

«>» — 3Ha4YeHne napameTpa bonblle MakCUMyMa;

«I» — otcytcTByeT HanpﬂmeHM% nuTatrowen cet, obpbIB MUHWN CBA3WN WU Heuc-
npaBHOCTb pacxogomMepa ;

«#» — BenMuMHa aucGanaHca Mace NpeBbILLaEeT AONYCTUMBIN Npeaen-);

«R» — Hanunune peBepca B cucteme TennocHabxeHus;

«O» — OTCYTCTBME TEMMOHocUTeNs (nycTtas Tpy6a).

Mpumeyanusa 1. KoHTponb 06pbiBa NMHUM CBA3U MMM HEMCMPABHOCTM pacxogomepa
BO3MOXHbI TOMNBbKO NpW NPUMEHEHUN pacxogomepos MuTtepdnoy.
2. HC no ancbanaHcy macc otobpaxaeTcs Tonbko B MeHio «APXNB»
ons napametpa dM.

3.5.2 Konmposib mekyue2o pacxoda

Mpu yctaHoBke Tnna BogocyeTymka «MexaHuy.» 1 nNpeBbILLIEHUN BXOAHOW YacToThl
OT pacxogomepa BenuuuHel B 2 'y (6onee Bbicokast YacToTa nNpMHUMaeTca 3a apebesr
KOHTaKTOB repkoHa), oopmupyetcs ko HC «>» 1 Ha UHAUKATOP BLIBOAMTCA 3HaYEHWe
pacxofa, cooTBeTCTBytoLlee YacToTte 2 'y,

Mpun ycTaHoBKe pexrMa KOHTPONSA CeTeBOro NuTaHus (paboTocnocobHOCTM) pacxo-
nomepos (KoHTp. BC=HeT) 1 He noakntoyeHHOM curHane koHTpons (bonee noapo6Ho
cMm. n. 3.5.8), Ha MHAMKaTOP BBIBOAMTCA hakTM4ecKoe 3HavYeHne pacxona 1 otobpaxa-
etca kog HC «!» (oTcytctByeT nutaHne BC).

3.5.3 KoHumponb daeneHus

KoHTponupytoTca M3MepeHHble 3Ha4YeHWst BXOOHOTO Toka OT AaTYMKOB [OaBIEHMS.
Ecnun 3HaueHns BbIXxoasaT 3a guanasoH 3,2...24 MA, To B apxuBe dukcupyetcs kog HC
«<» NN «>», a Ha UHAMKATOP BbIBOAUTCH coobLleHne «— — —». [pn Hanmumm HC no
[aBneHUo pacyeT MaccCbl U 3HEPrM BbIMOMHAETCS NO AOrOBOPHOMY 3HAaYeHWO OaBrie-
Husa (Pgor1+Paor3).
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3.54 Konmposnb memnepamypbi

KOHTpOJ'IVIpy}OTCﬂ M3MepeHHble Tekyllne 3Ha4YeHUA Temnepatyp Ha COOTBETCTBUE
AnanasoHy. Ecnn 3HaveHune TemMnepartypbl BbIXOOAUT 3a yKaBaHHbIVI ananasoH, ToO B ap-
Xuse CbVIKCMpyeTCFI kog HC «<» nnn «>» n Ha nigukatope OTO6pa)KaETCﬂ L=—=M.

PacueTt maccbl 1 aHeprum no tpybonposogam Tp1+Tp3 npu Hannunm HC onpepens-
eTCcsl 3Ha4YeHMeM HacTpoeyvHoro napameTpa «KoHTp.t». BapuaHTbl NpeacTtaBneHust UH-
dopmaLmm 0 TEKYLLMX N apXMBHbIX AaHHbIX NpeAcTaBneHbl B Tabnuvue 4.

Tabnuua 4.
nanasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpONs P 3HavyeHne| Kopg HC 3HayeHune Kog HC
CyeT.oTMm. - YU S [ —— == |«<» unm «>»
t1,t2,t3 | 0+ +180 °C -
C noacr. ——— «<» unn «>» [tgor1+tgor3|«<» unu «>»
tx 0++180 °C X ——— |«<»>unm«e>» | txpgor.  |«<» unm «>»
tHB -50++130 °C X - «<» UNMKN «>» —— = [«<» vnun «>»

MpumevaHue: X — noboe 3HaveHne

3.5.5 Konmposnb pazHocmu memnepamyp

KoHTponupyeTcs pasHocTe Temnepatyp di=(t1-t2). Ecnu 3HayeHne pasHocTu Temne-
paTyp MeHbLUe, YeM gonyctumas BennynHa dtmin, To Ha MHOuKaTope n B apxmBe UK-
cupyeTtcs kog HC «<».

Pacuyet aHeprun no TB npu Hanuuun HC onpegensieTca 3Ha4YeHWEM HaCTPOEYHOro

napameTtpa «KoHTp.dt». BapnaHTbl npeacTaBneHnss MHopMaumMm o TEKYLLUX U apXuB-
HbIX OaHHbIX NpeacTaBneHbl B Tabnuue 5.

Tabnuua 5.
[Owana3soH Tekywme ApxuB
Mapametp KOHTpONS KonTp.dt 3Ha4yeHne Kog HC 3HaveHue | Kog HC
Het daktny. dt HeT daktuny. dt HeT
. -~ | Be3 nopger. | PakTny. dt «<» dakTny. dt «<»
dt dt < dtmin °C C nopcr. dtmin «<» dtmin «<»
CyeTt.oTM - «<» - «<»

IMpw otcytcTBumM TennoHocutens (V1, V2 = 0), pasHoCTb TeMnepaTyp He KOHTPOIUPYETCS.

3.5.6 KoHnmposib «4acoeozo0 menna»

Mpn pacyeTe 4acoBOro Tensna MoryT BO3HUKHYTb CUTyauuMW, Korga nosyyYyeHHbIn pe-
3ynbTaT UMM OAHO U3 CriaraemblX B pacyeTHON hopmyre CTaHOBUTCA OTpULATENbHbIM.

TB7 B 3aBMCUMOCTU OT 3HayeHusi napameTpa «KOHTP.Q», KOHTpONMpyeT AaHHYyo
CUTYaLMIO N KOPPEKTUPYET Pe3ynbTaT BbIYMCTIEHWIA.

BapuaHTbl NpeacTaBneHvss MHGopMauuM B apxuMBax B 3aBMCMMOCTM OT 3HauyeHUs
napameTpa «KoHTpP.Q» npefcTaBneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHve B apxuBe Kog HC
Het dakTnyeckoe 3Ha4veHne Q12 n Qr HeT
Be3 noacr. dakTnyeckoe 3HaveHne Q12 n Qr «<»
C nopcran. OTKOppeKkTMpoBaHHoe 3HaveHne Q12 n Qr. (OTpuuartens- «<»
HbIM pe3ynbTaTtam npucsanBaeTcs 3HayveHue 0)
Cuyet oTM. - «<»
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3.5.7 Konmponb pazHocmu yacoebix Mmacc (6anaHc macc)

KoHTponb pasHocTu yacoBbix Macc npumeHsietcss TOJNbKO ans cxem usmepeHui, B
koTopbIx napameTp dM paccuutbiBaeTcs no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HeGanaHca Macc BbIMONHAETCS B KOHUe 4aca. PasHoctb macc M1-M2
CpaBHMBaeTCH ¢ BenuyuHon gonyctumoro HebanaHca HBE. BennunHa HebanaHca onpe-
[enseTcsa Kak HBE=10"2 dMmax (M1+M2), rae dMmax — gonycTumoe 3HavyeHve HebanaH-
ca, %. B saBucumocTtu ot napameTtpa «KoHTp.dM» B apxuB 3anncbiBaloTC U3MepEHHbIE
UNM OTKOPPEKTMPOBaHHbIE 3HadeHns M1 n M2. Anroput™ (OpMMPOBaHUSA apXUBHbBIX
3anucenn M1 n M2 npu pasnuyHbix 3HadeHnax «KoHTp.dM» npmusegeH Ha puc. 3.10.

KoHnTtp.dM "':B ? +H|B dM=M1-M2 Tun cuctembl
Het Musm, koga HC Het Jo6as
Be3 noactaH.1| Musm+HC «#» Muam OTkpbITas
Be3 noactaH.2| Musw+HC«#» Muzm | Musm+HC«i#» 3akpbiTas
C nogctan.1 | Musm+HC«#» McpeaHee Muzm OTKpbITas
C noactaH.2 | Muam+HC «#» McpeaHee Muam+HC «#» 3akpbiTas

Pwuc. 3.10 — dopmupoBaHve apxmea B 3aBUCMMOCTU OT napameTpa KoHtp.dM

KoHtp.dM = HeTt KoHTpons HebanaHca HeT. B apxmB 3anucbiBaloTCs N3MepeHHbIe 3Ha-
YeHusa M1 n M2. Kog HC He chopmupyeTcs.

KoHTp.dM = Be3 noact.1. Tonbko hukcupyetcsa npebiweHne (kog HC «#») oTpuuarens-
HOWM pa3HOCTU Macc Hap, BenuumHon HebGanaHca. B apxuB 3annchbiBaloTCH M3MEpPEHHbIe
3HaveHua M1 n M2.

KoHTp.dM = Be3 nopct.2. Tonbko dmkeupyetcst (kog HC «#») npeBbilleHVe pasHOCTU
Macc no MOAyNo Hag BenuuvMHon HebanaHca. B apxvB 3anvcbiBalOTCS M3MEpPEHHbIe
3HaveHua M1 n M2.

KoHTp.dM = C noact.1 Mpu npeBbILLEHNN OTPULIATENBHOW Pa3HOCTW Macc Had BENUYUHON
HebanaHca dmkerpyeTca kog HC «#» 1 B apxuB 3anmcbIBaOTC U3MEPEHHbBIE 3HAYEHNsI
M1 1 M2. Ecnn pasHocTb Macc HaxoauTcesi B ananasoHe — Hb<dM<O0, To apxmBHble 3Ha-
YeHWs 3aMeHsIoTCs Ha cpegHee 3HaveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pasHOCTb Macc HaxoauTtest B gunana3oHe — Hb<dM<+HB,
TO apxuBHble 3HadyeHns M1 un M2 3ameHalOTCA Ha cpedHee 3HadveHue
M1=M2=0,5-(M1+M2). B npotuBHomM cny4ae cukcupyetca kog HC «#» 1 B apxus
3anuncbIBalTCA M3MEpeHHble 3HaveHns M1 n M2.

MpumeyvaHmne Koppekumn nogsepratoTcs TONbKO apXxuBHble 3HaveHuss M1 n M2. 3Have-
Hus o6bemoB V1 1 V2 3aHocATcs B apxmB 6e3 KOpPEKTUPOBKM.

3.5.8 Konmposnb cemeeo20 numaHusi unu pabomocnoco6Hocmu BC

Bbluncnutens nos3sonseTt KOHTpONMpoBaThb Hannymne ceTeBoro NMTaHUA Ha pacxoao-
Mepax WnuM uHOUBMAYyanbHY paboTocnocobHOCTE pacxogomMepoB «[MuTtepdnoy»,
BKIHOYAsi KOHTPOIb LIENOCTHOCTU IUHUM CBA3MW. VICTOYHMK CUrHama KOHTPONS SIBNSOTCS:

— JononHutensHbIn MNynbcHbIM BxoAa (X10:1 ) cnegyeTt nogate HanpsbkeHue ot 10
0o 16 B ¢ ogHoro 13 GriokoB nNUTaHusa pacxogomMepoB. [aHHbIi cnocob pekoMeHayeTcs
NPUMEHATb B Cyvyae MOAKMYeHNs GNOKOB NUTaHWS BbIMUCIIUTENSA W PacxodoMepoB K
pasHbiM haszam nnu asTomaTam.

— Pazbem PWR (cm. cxembl nogkntodeHusi, Mpunoxenne B). OanHbIn cnocob KoHTpons
pekoMeHayeTCs NPy NOAKITHOYEHNM BbIMUCITUTENS U PACXO4OMEPOB K OQHOMY aBTOMarTy.

— WmnynbcHble Bxoabl (X4, X5). MNMpumeHeHne Bo3moxHo TOJIbKO ¢ pacxogomepamu
Mutepdpnoy. Mpu 3TOM BbIXOA pacxofomepa OOIMKEH UMETb pexuM «AHBepCHbINY unm
«TenemeTpus».
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Cnocob KoHTpons BblbupaeTcs yctaHoBKkon napameTtpa «KoHTp. BC» no kaxgomy
13 TpybonpoBoAoB Tennosoro Beoga. ICTOYHMK curHana KOHTpons 3agjaeTcs BbIGOpoM
napameTpa «AOIM. UMMN. BXOO-Ucnonb3s.».

Mpy oTCyTCTBUM CETEBOrO MUTAHUS (BbIXOAE U3 CTPOS pacxooMepa Unm obpbiBe NNHUK
CBs13n — Tonbko Ana MNutepdnoy) dhopmmpyeTcs kof auarHocTupyemon cutyaumm HC «I» no
06bemMy 1 macce Mo Tpybonposoaam, ANst KOTOPbIX YCTAaHOBIIEH PEXVM KOHTPOIS.

JanbHenwmnn pacyeT macc, noTpebrneHHOW 3Heprun 1N apxMBupoBaHWe napameTpoB
BbIMOSHAETCS B 3aBUCUMOCTM OT 3Ha4veHus napameTpa «Kontp.V» (cm. n.3.5.1).

HC no oTkno4eHno nuTaHus hopMmnpyeTcs Npy nNponagaHvis KOHTPOMbHOIO Hanpsi-
XKEHUSA Ha BPEMSA HE MEHee 2 MUH.
Tabnuua 7 BapuaHTbl KOHTPOMNS CETEBOro NUTaHUS

Cxema nogknoyeHus Onwucanue Hactpoiiku
WMcnonb3os. AN | KoHtp.BC
HeT koHTpons JTioboe 3HayeHne HET
KoHTponb nutaHus yepes

X4 X5 OOMNOSHUTENbHbIA BXOA.
A 1023 112|3|4 Mntoc BIN pacxogomepa
T a5 el |noAKknoYaTh Ha KOHTaKT
B [1]2/3]4]112]3/4) |x10:1 (X5:3 anst 04.1M

KoHTp.ceTn CeTb 0Oy

X10 PWR NawT), MUHYC — Ha nio-
601 cBOOOAHbIA KOHTaKT
112]3]4)1 ‘ 2‘ 3 ‘ 4 X4,X5:B (ntobow cBo-
o 600HbIA KOHTAKT «Fx—»
Bxon X4, X5 gns 04.1M Jlawr).

Bl1l2/3/4ll1/2/3|4a KoHTponb nuTaHus Yepes|Jlioboe 3HayeHue,
pasbem PWR Bbluucnu- Kpome CeTb 00
X10 PWR Tens «KoHTp.ceTn»

o3[+ AL

+ -
Unur=10...30V

B F2n
|| BetxoA F2 Mutepdnoy KoHTponk nutaHus, pa-

X4 _|_ X5_ _ 6oTocnocobHocTH pac-
Al1]2]3]a[1]2]3]a) XofiomMepa 1 LenocTHo-
I | CTV NUHMIA CB5A3M Hepes To6oe 3HayeHne | ULugne.PC
Byal2|3|a]1]2[3]4 MMMyMbCHbIE BXOAbI Bbl- |
yncnuTens.
X10 PWR TOJIbKO ans pacxo-
1 ‘ 2‘ 3 ‘ 411 ‘ 2‘ 3 ‘ 4 gowmepoB Mutepdnoy

3.5.1 KoHnmponb Yacoeoz2o o6bema

KoHTponupyeTcs namepeHHoe 3HayeHne obbema no Kaxgomy m3 TpybonpoBodoB Ha
4acoeoM uHmepeasie, Ha npegmeT Bblxoda 3a YCTaHOBMEHHble npepenst (Vmin wn
Vmax). B 3aBucMmoctn ot 3HaueHust napametpa «KoHTp.V» (KOHTponb YacoBoro obbe-
Ma) n Bbl6paHHOr0 pexunmMa KOHTpOsa Hannydna ceTeBoro NUTaHna akTUBU3SUPYHOTCA pas-
nnyHble HC no o6bemMy 1 paccuMTaHHOM Macce.
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BapuwaHTbl npeactaBneHns uHGoOpMauMM B apxvMBax B 3aBMCUMOCTM OT 3Ha4YeHus
napametpa «KoHTp.V» npeacraeneHsl B Tabnuue 8.

Tabnuua 8.

KoHTp.V Vdpakt=0 0<Vdpakr<Vmin VdpakT>Vmax
3HadveHue | Kog HC | 3Hadvenune | Kog HC | 3Hauenue [ Kog HC

Het Vpakr HeT Vpakt HeT
Be3 noacr. VakT «<» VpakT «>»
C nopcr. 0 HeT Vmin «<» Vpoor «>»
C noAcT. 1 KoHTp.U " Vmin «<» Vgor «>»
CyeT OTMeHeH ~) Vpakt «<» Vpakt | «>»

R Mpu nponagaHnm ceTeBOro NUTaHUS B apXuB 3anvcbiBaeTcs 3HaYeHWe JOroBOpHOro oobema
(Voor) un kog HC «I». Mpu apyrux 3HadeHunsx «KoHTp.V» B apxuBe dukeupyetcs kog HC «I», a
HayeHve YacoBoro obbema 3ameHsieTcs Npoyepkamu.
PacyeT macchl 1 3Heprm octaHaBnMBaeTCsl, B apxmee no o6bemy cukeupyetca kog HC «<»
nnn «>». 3Ha4eHne YacoBoro ob6bema paBHO PAKTUHECKOMY 3HAYEHMUIO.

3.5.1 Konmposib omcymcmeusi mensioHocumers (nycmasi mpy6a)

BbluncnuTtens dukecnpyeT akT OTCyTCTBMA TennoHocutens B Tpybonposogde npwu
yCrnoBUW, YTO PacxoAoMep BblAaeT nornyeckuin curHan «fycras Tpy6a» unu ncnonbay-
eTcsa pacxogomep MNutepdnoy B pexxume Tenemetpus.

Jlorndeckuin curHan nogaeTcs Ha oauH u3 auckpeTHbIX Bxoaos [B1...[1B4. B HacTpoiikax
no TpybonpoBoay criegyeT ycTaHoBuTb napameTtp «KoHTp MNT=Oa» n 3agate HOMep Auc-
KpeTHoro Bxopa: «Bxop MT=x», rae x — Homep BxoAa. [JononHUTENbHO B HACTPOMKaxX AWC-
KpeTHbIX BXOAOB 3a4aeTcs TUM YPOBHSI BXOAHOMO KaHana (HopmanbHO 3aMKHyThIn (H3) nnu
HOpMarbHO pa3oMKHyThIV (HP)) n Bpems noateepxaeHusi cpabatbisaHust (TNoATs. ).

Mpu ncnonb3oBaHun pacxogomepoB [MuTepdnoy B pexume TenemeTpus OUCKPeT-
Hble BXOAbl HE 3a4EeNCTBYIOTCS.

Mpu nosiBneHuu curHana «lycrasa Tpyba» anuTensHOCTbI0 6onee 2 MUHYT, Ha UHAK-
kaTtope otobpaxaetca kog HC «o» ¢ ykasaHmem Homepa TpybonpoBopa u HaunHaeT
HapaLBaTbCA UTOrOBbIV CHETYMK ANUTENBHOCTN OTCYTCTBUS TennoHocutens — Tnt.

3.5.2 KoHnmposnb peeepca

KoHTponb peeepca B TB7 Bo3MOXeH TOMNbKO AN OTKPbITbIX CMCTEM Tennonotpebne-
H¥S, Korga TennoHocutens nogaeTca no obpatHomy Tpy6onposody (Tp2). MNMpumeHnse-
Mas koHdurypauus Tennosoro seoga CU=4, KT3=1, ®PT=1 nnn 3; KoHTp.R=EcTb.

BapuaHTbl npeacTaBneHvss MHGopMauuM B apxuMBax B 3aBUCMMOCTM OT 3HauyeHUs
napameTtpa «KoHTp.R» npeacraeneHsl B Tabnuue 9.

Tabnuua 9
3HaveHVsa B apxmBe
KoHTp.R V2 V3 M2 M3 Kog HC
Het V2 V3 V2:p2 V3-p2 HeT
Be3 noacr. V2 V3 V2:-p2 V3-p2 «R»
C nopacTaH. 0 V2 0 V2:-p2 HeT
CueTt oTM. V2 V3 --- --- «R»

Mpu «KoHTp. R=Be3 noacTtaH.» KOHTPONMpYyeTCs TONbKO CaM MpoLecc pesepca.
PacyeT macchl 1 TeNI0BONM 3HEPIMM BbINOMHAETCA N0 haKTUYECKM 3HaYeHNsIM pacxoaa
n cdoukcmpyetca HC no pesepcy.

®ukcauma HC npovcxogut ecnn curHan «Pesepc» OT pacxogomepa Wi Hanmuyme um-
MynbCOB Ha PEBEPCHOM BbIXOAe NPUCYTCTBYET HEMPEPLIBHO B TEYEHWE HE MEHEE 2 MUH.

Mpu «KoHTp. R=C noacTtaH.» peBepcCHbI NOTOK B 06paTHOM Tpybonposoae ukcu-
pyetcsa B apxmBe no Tpybonposoay 3. To ecTb, Npy peBepce HapallMBaloTCa UTOroBble
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nokasaxua no V3 n M3. HapawmsaHue V2 n M2 octaHasnueaeTcs. [1pn 3TOM KOHTPOSb
pasHocTu Temnepatyp oTkntovaetca. HC no peeepcy He doukcupyeTcs.

Mpn «KoHTp. R=CueT oTMeHeH.». Pac4yeT mMacchbl 1 TENNOBOW 3HEPrMN OCTaHaBMW-
BaeTCsl, B apXuBbl 3aHOCATCA pakTuyeckne 3HaveHuns obbemoB no V2 mn V3, a Takke
dukcnpyetca HC no pesepcy.

B 3aBucUMOCTM OT pexMMOB BbIXOOOB pPacxo4oMEepoB BO3MOXHO 3 BapuaHTa KOH-
Tponsa pesepca B TB7.

Tabnuua 10 BapraHTbl nogknoyeHns n Hactponkn TB7 ons ydeta peeepca

BapuaHTh! KOHTPOIs: Pexum BblI- Mapa- HacTtpoinku no tpy6am
pesepca xofa BC Ha MeTp Tp1 Tp2 Tp3
Tp2
- TE,?ég;‘;“;:Ea%*JL vi F1 Tun BC| Onektp | Onektp | Onektp
[ —> % J -
& | O6pathbiit V2 WUMMYMbCH. KoHTp. | CeTb 06w/ | CeTb 06wy | CeTb 06w/
3| TPygenposon QJS‘*JL] F2 - BC | Wuame.PC | MHams.PC | UHams.PC
@
o UMMYNbCH.
> :E¢JL, V3 Bxoa R 0
Ty eenanon 5‘”‘.&! vi - Tun BC| Onektp | Onektp | Onektp
= - N/ -
& | O6pathbiii V2 MMMNYIbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ HET
3 [TPyganposoa QE@JL F2 - BC |Wuame.PC | MHams.PC
Sl Nornyeckmii
Qﬂ_r’m Bxon R 1.4

® nggglﬁugggﬂ M vi Tun BC | Tenemetp. | TenemeTp.| 3nekTp
E = S/ F1(F2) - KoHTp.
(] "
E_T&GOT;;;SH - V2 renemerpus BC Mugue.PC | Uhane.PC HET
o TNM
Ll ST Bxoa R ---

3.6 Koppekuus yacoB TennoBbIYUCINTENA

Bbluncnivtens gonyckaeT KOppPEKLUMo TEKYLLEro BpeMeHn 6e3 CHATUSA nnombbl npea-
CTaBuTenNs cHabxatoLLen opraHm3aLmuun.

Owana3soH koppekuun £15 MuH. PaspelueHHbIn nHTepBan Koppekuun Bpemenun ¢ 20
[o 40 MuH Tekywero 4aca, 4Tobbl B pesynbTaTe KOPpPeKuMu 4acoB He mpovcxoauna
CMeHa TeKyLLlero yaca.

Mopsinok KoppeKumm 4Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM NapamMeTpam.

2. YCTaHOBWTb CEPBUCHbBIA PEXMM NPOCMOTPAa, HaxaB Ha 8 ¢ kHonky MeHto.

3. BoibpaTb MeHi0 «HACTPOWMKWU» 1 HaxaTb kHonky Beoa.

4. Boibpatb nogpasgen «CUCTEMHBIE» n HaxaTtb kHonKy «BBogy».

5. Knasuwamu @ unm @ BblOpaTe nogpasgen HACTP. OATbI/BPEMEHU n
HaxaTb KHOMky «BBoa».

6. KnaBuwamn @ unn @ BblbpaTb nogpasgen BPEMA n HaxaTtb kHonky «BBoay.
7. Knasuwamm @ nnu @ ycTaHOBUTL Tpebyemoe Bpems 1 HaxaTb KHonKy Beoa.
8. [1nsa BbIXxoAa B rMaBHOE MEHI0 HaXxaTb KHOMKY « MeHI0» HECKOMbKO pas.

BHUMAHMUE! Ecnu BbinonHuTb onepaummn no nn 2...6 npu paspeLlleHHoM SOCTyne, To
6yaet BbinonHeH CBPOC apxuBa!
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3.7 Pexum «TENEMETPUA»

Pexum Tenemetpun (TIIM) npegHa3HadeH ong nepegayn namepuTenbHON, AnarHo-
CTMYECKON U NAEHTUUKALNOHHON MHOopMaumMn Ha Tennosbluucnutens TB7 ncnonHe-
Hu1a M no umnynscHoMy Bbixogy pacxogomepos Mutepdnoy.

Mepenaye nognexar cneayolime napameTpbi:

— TeKyLmir pacxon,

— 006beMbl C HapacTalLWwuM UTOrOM B MPSIMOM M 0OpaTHOM HanpaBreHUsx; BpeMsi
HapaboTku 1 BpeMs HapaboTkuM ¢ oLwmMbKoW pacxogomepa.

— napameTpbl HACTPOVKM U naeHTUdMKaUMn: BeC umnynbca, Y, MakcumarnbHbIn pacxos
M KIacc pacxoaomepa, 3aBOACKON HOMEp, KanubpoBoyHble KO3MULMEHTLI, HOMEP BEPCUM
N KOHTPOMbHAasA cymma BCTPoeHHoro 10O, pexunMbl YCIOMMNYbCHBLIX BbIXOAO0B.

[nsa paboTbl B pexume TernemeTpum OavH U3 YMCIIOUMIYIbCHBIX BbIXOOOB Pacxomdo-
mepoB Mutepdroy npeasapuTenibHO AOMKEH BblTb HACTPOEH Ha pexnM «TenemeTpus».

MpumeyvaHue B pexume TenemeTpumn MoryT paboTaTb Kak BCe MMMYIbCHbIE BXOAb! Bbl-
YUCNUTENS, Tak U OTAEMbHbIE, COBMECTHO C MMMYIBCHLIM PEXMMOM MO
ApYrvM KaHanam.

Pacxogomep Mutepdnoy noaknioyaeTcs cTaHAapTHEIM 06pa3oM MO YUCNOUMMYTIbC-
HOMy BbIXxoAy. B HacTpolikax BbluMCNIUTENS creayeT yCTaHOBWUTb TUM BOAOCHETYMKA —
«Tun BC=TenemeTtpus».

MpumeyaHne Tok NoTpebneHns TENNOBLIYMCIIMTENS B PEXNME TENEMETPUN BbILLE, YEM
npu paboTe B MMMYNbCHOM pexvme, Mo3ITOMy NpuMeHsTb TB7 B faHHOM
pexvme peKoMeHOyeTCsi C BHELUHMM GII0KOM NUTaHuS.

MpumeyaHus [Mpu ncnonb3oBaHMKM pexrMa TeNemMeTpun psg HaCcTPOEYHbIX NapameT-
pOB MOTyT NMpUHMMAaTh NOObIE 3HAYEHWS, Tak Kak He UCMONb3YHTCH B NpoLecce pa-
60TbI. B yacTHocTM:

1. Bec umnynbca (napameTtp BW). PeanbHbIi BEC uMnynbca pacxogomMepa nepea-
eTcs No KaHany CBA3W.

2. NprMeHeHne ANCKPETHOro BXoAa Ans KOHTpons pesepca. [aHHbIn napameTp
MCnonb3yeTca TONMbKO B koOHurypaumm CU=4, KT3=1. ameHeHne HanpaeneHusi
noToka TeNSIOHOCUTENSA NepeaaeTcsi No TeneMeTpun, NO3TOMY OUCKPETHbIA BXOS,
He 1cnornb3yeTcs.

3. MNpvMeHeHne OMCKPETHOro BXoAa AN KOHTPOMS OTCYTCTBUSA TEMMOHOCUTENS.
OTcyTCTBME TENNMOHOCUTENS NEpPefaeTCsl N0 TeNemMeTpun, NO3TOMY OUCKPETHbIN
BXOZ HE UCMONb3yeTcs.
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3.7.1  [JuazHocmuka cocmosiHusi pacxodomepa lMumepdpnoy

KoHTponb napameTpoB, nepefaBaeMblX pacxogoMepoM No TeneMeTpum OOCTYMNeH B
meHio CEPBUNC/TENNEMETPUA. MNocnegoBaTenbHOCTb AENCTBMI MO MPOCMOTPY napa-

METPOB pacxogoMepoB npueedeHa Ha puc. 3.11.

02.02.1911:58:00
APXWUBbI

FaX7 VAV
HACT Hanp.nutauusa: 3.53 B

ONCKREIHLIE BYQNLL
WH®O| TEJIEMETPUSA, kaHan 1
S
3aB.HoMep: 123321
Bec uMmn.: 2,0 n/umMmn
F1: 2 F2: 10
G: 1.5 M3/u4
V+:100.03 m3

@ ¥pa'16(.):'25433u > NapameTpbl Mutepdnoy
Tpa6.ow.: Oy W pe3ynbTaTbl U3MepeHnit

@ AC: E2
A: 2.000
B: 0.120

ne: 3.15
KC: 4E37 ~

Puc. 3.11 — lNMopsigok npocmoTpa CocTosAHMSA pacxogomepa

LwnarHoctuyeckue coobLieHus ot pacxoaomMepa nepegarnTca B CUCTeMe KoOOAMPOBKU

NAMUR. MNepeyeHb anarHocTnyecknx coobLueHnii npueegeH B Tabnvue 11.
Tabnuua 11.

Kogbl ownbok Mutepdnoy Ha niaukatope TB7

EO 3arpsisHeHue anekTpoaos

E2 Mycras Tpyba

F3 HewncnpaBHoCTb annapaTypbl
E4 Maruut

E5 3amblkaHVe aNeKTPOoaOoB

A9 Hoctyn k kanubposkam

E11 Meperpyska 4aCcTOTHOro BbIXxoAa
E12 Pacxop 6onblue Makcumyma
F20 O6pbIB HAYKTOpPA

F21 K3 nHgyktopa
A22 Owwnbka ToKa

3.8 CepBucHble hyHKLUN

Menio « CEPBUC» npegHasHaveHo ong:
npocmoTpa nHgopmaumm o npubope (CepBruc—MHdopmaums o npubope);

KOHTpONS 3Ha4YeHns BXxoAHbIX curHanos (Cepeuc—Hanagka);

nepesofa BbluMcnnTens B pexum nosepkun (Cepsuc—Tlosepka);
nepekntoveHus aktuesHon B[] (Cepeuc—AktuBHas b[1);

npocmMoTpa annaparHbix HevcnpasHocTeln (CepBnC—AnNmM. HEMCNPaBHOCTK);
KOHTPONSA COCTOSIHNA ANCKPeTHbIX BXxoAoB (Cepsuc—unckpeTHble BXOAbI);
KOHTpOns HanpsxkeHus nutanuns (Cepsuc—Hanp. nutanns);

npocmoTpa cocTtoAHus pacxogomepa lNMutepdnoy (Cepsuc—TenemeTpus).

HaCTPOWKN KOMMYHMKaLuoHHbIX nopToB Com1 n Com2 (Cepsuc—KommyHukaumm);

cbpoca cogepXMmoro apxvea 1 MToroebix napameTpoB (Cepsuc-Copoc apxusa);

NpPOCMOTpa CTaTUCTVKK Mo 3HepronoTpebnenmio (Ceperc—3HepronoTpebneHue);

Ona Bxoga B meHio «CEPBUC» crnegyeT paspewwnTb CEPBUCHBLIN YPOBEHb MEHIO,

yaepxuBas He meHee 8 ¢ knasuwy MEHHO.
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3.8.1 Uugopmayus o npubope
Mpu BXxoAe B AaHHBIN NYHKT Ha aKkpaHe oTobpaxatloTcs cBeaeHus o npubope.
Mogenb BbIYUCAUTENS TB7-04.1M
AnnapaTtHas BEpPCUS mmp AB 5.0 nB 2.00 4= [IporpaMMHas Bepcus

3aBoackoit Homep =mb| N 18001234 KCK=EBO3 |4mm KOHTPO/IbHas CyMMa KanmbpoBoK
KoHTposnbHas cyMma MO mmp| KCMO=8DC2, KCH=7478 |¢== KOHTpO/bHas CyMMa HacTpoeK

Pwuc. 3.12 — UHdopmauus o npubope
3.8.2 KommyHukayuu
Moapasgen npegHasHayeH Anst HacTporkn Com-nopToB.
CkopocTb 06MeHa BbibupaeTcsa B guanasoHe 1200...115200 6uT/c.
HoctynHbl npoTtokonbl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyanune [lMopt Com1 cooteeTcTBYET MHTEPhency RS232, Com2 — Ethernet/RS485. ||
VIHOOPMAaVIﬂ O NMPUBOPE CKopocTb: 9600 BOA, i i i '

Mpotokon: Modbus RTU > 9600
HANAOKA @ 19200
SHEPIONOTPEBJIEHUE

38400
Cnoiocn 9600 @ B0/ >Modbus RTU

MpoTokon: Modbus RTU I‘P'Iggbus ASCII

booH!

Puc. 3.13 — Hactpoiika Com-nopToB

|| Mpumevanne MakcumanbHas ckopocTb obmeHa no nHTepdency RS232 9600 k6uT/c. ||

Mpumeyvanue [Mpu pabote no uHtepdency Ethernet Hactporikn Com2 gomxHbI ObiTh:
CkopocTtb — 115200; MpoTtokon — Modbus RTU.
3.8.3 Hanadka

B AaHHOM NyHKTEe OTO6pa)KaI'OTCF| 3Ha4yeHnd BXOAHbIX CUrHanoB No Ka)aomMy U3 KaHarnos.
Homep KaH:ﬂa 3!—?‘-IEHVIE napametpa

{ I11=12,0 MA (1904)

Tok mmp{ ==

15=10,0 MA (1203) - Kog AL
R1=129,230 Om (1234)

ConpoTuBneHue —»{ .....
R6=129,230 Om (1234)

{ F1=1,275Tuy N=123
YacToTa | « x .- <4=m KONnM4ecTBO MMMNY/IbCOB
F7=0,275Tu N=023

Puc. 3.14 — 3Ha4yeHuns BXogHbIX CUrHanos

|| MpumeyvaHne 3HaveHue YacToTbl F8 COOTBETCTBYET AOM. MMMYNLCHOMY BXOAY. ||

3.8.4 [uckpemHbie 8xo0bl

B AaHHOM NyHKTE OTOBPAaXAaKTCA 3HAYEHNS BXOAHBIX CUrHANoB Ha AVCKPETHBIX BXOJax.
HOMep ANCKPETHOro BXoAa
']
OBl AB2 [AB3 AB4
1 0 o o

A

L)
CocTosiHMe ANCKPETHOro BXoaa:
- 0 - BXOAHOW CUrHan oTCyTCTBYET;
- 1 - BXOAHOW CUrHan npucyTcTByeT
Puc. 3.15 — CocTosiHMe BXOAHbLIX CUrHArNoB Ha ANCKPETHBLIX BXod4ax

|| Mpumeyanne B mogenu 04.1M Jlaint guckpeTHble BXOAb! OTCYTCTBYIOT. ||
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3.8.5 [loeepka

[ns nepesoaa Bbluncnutens B pexxum MOBEPKA Heobxoanmo:

e paspeluunTb AOCTYN K HACTPOEYHbIM NapameTpam, HaXkaB KpaTKOBPEMEHHO Ha
KHOMKY AocTtyna (cm. puc. 2.2);

e C MOMOLLbIO KNnaBuLL @ unm @ BblOpaTh 1 BonTK (Haxkatvem BBOM) B pasgen
CEPBUC-NOBEPKA,;

e KnaBuLIamMu @ unu @ noaTBEpPANTb HEOBXOAUMOCTL BXoAa B pexum Mosepka
«Bkn» n HaxaTtb knasnwy BBO[. [1ns oTkasa ot BbibpaTb «BbIkn».

AxkTuB.BA: A1 AkTue.BA: BA1
Tun 6atapen: C Tun 6aTapen: C
Hanp.nutauuna:3,55 B Hanp.nutaumn:3,55 B

Bb"(‘" MoaTteepxaeHve '
Bo3BpaT 6e3 @ m pexuMa nosepku Baoa ®ukcauma

N3MeHuns NU3MEeHUn

Puc. 3.16 — BknioyeHne pexvima nosBepku
[Mocne BKMNYeHNs pexmma NoBepKu:
— B BblYMCIWTENb 3arpyxaetcs noBepoyHas 6asa AaHHbIX;
— ycTaHaBnveaeTcs Bpems xx:58:00.
PaKT HaxOoXOEeHVSA BbIMMCINTENSA B PEXUME MOBEPKU MOATBEPXKAAETCA MUrarowmm
cumBoriom «IM» B npaBom BepxHEM yrny akpaHa.

WNHaMKaums pexuma
g%)?VIZBllsll C:HY M ) nosepku
HACTPOUKHAN

Pwuc. 3.17 — UHankaumsa pexvima nosBepku
Mo oKOHYaHUKU NOBEpPKN BbIMUCIIUTENS HEOOXOAMMO OTKMOUYUTL AaHHbIA pexum. No-
crneaoBaTenbHOCTb ENCTBMI aHanorMyHa BKITHOYEHUIO MOBEPKM.
Mpu BbIXOAE M3 NOBEPKM coaepmnmoe Tekylen Bl BocctaHaBnvBaeTcs.

BHUMAHMUE! TMocne okoH4aHus NoBepkn HeOOBXOOMMO YCTaHOBWUTb AATy U Bpems U
coenats CBPOC APXUBA.

MpumeyaHue [pu NoBepke B aBTOMATUHECKOM pPEXMME NEPEBO BbIYMCIIUTENS B PEXUM
NMOBEpKM 1 BO3BPAaT U3 HETO, a Takke YCTaHOBKa BpeMeHW 1 copoc apxmBa
npounseogsatca ABTOMATUYECKWA.

MHdopmaumsa o dakte noBepku pmKCUpyeTcst B apxmBe COObITUN.
3.8.6 CmeHa akmueHoU B[
[Nogpasgen npegHasHavyeH Ang cMeHbl akTueHon Bl.

SHEPronoTPEBJIEHUE Bsop BBEAWUTE NAPOJIb SHEPronoTPEBJIEHUE
CBPOC APXUBA 111 CBPOC APXUBA

AxkTus. bA: 641 m [oIINEIE | AkTuB. BA: B2

Tun 6aTtapeun: AA 4 usmeHnn | Tun 6aTtapen: AA

5 1 Bb|6c> MNepeknioueHne B Nepexniouerue B/l
Boaspar 6e3 aKkTMBHOM B BBof) "C naponem” "C noctynom
‘ BBOﬂ dukcauns

U3MeHunsa
U3MeHNn

Puc. 3.18 — CmeHa aktuBHoOM B[]

MpumeyaHue ViameHeHune Tekywwen B[] ¢ knaBnaTypbl BO3MOXHO MPU YCIOBUSAX:
1. Ncnonb3osanue B2 paspewenro (YNPABIEHUE BA2—
Ucnonb3oBanue 6A2-[a).
2. 3apaH criocob nepekntoveHnst b1 «Bpy4Hyro».
3. PaspelueHa cmeHa B[] ¢ knaBmatypsl (C naponem unu C goctynom).
4. Cxembl n3amepeHnii Bo Bcex TB (TB1...TB3) B[12 He paBHbI HyrHO0.
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Mpumeyvanune [laponb no ymonyanuio 11111.
YTepsa napons npMeeaeT K HeBO3MOXHOCTU ero BOCCTaHOBIeHNs 6e3 06-
paLLeHnst K NPOU3BOAUTENIO.

MHdopmaumsa o dpakte cmeHbl B dumkecnpyeTcs B apxvse nameHeHus bBJ.

3.8.7 3OHepzonompebneHue

Mopgpasgen npeaHasHayeH ANs BbIBOAA CNpaBOYHON MHpOpMauumn o BpemeHn pabo-
BbIYMCIUTENS B peXumMax, BNUsoLWnX Ha pecypc batapeu:

e Hapab. 6e3 Bl - paboTta Bbliuucnutens ot 6atapen (6e3 BHELLHErO NUTaHNSA);

e Pacuert. pec. 6aT. — pacyeTHOe BpeMs ncuepnaHusa pecypca 6arapeu;

e Hapab. gucnnes — gnutensHOCTL paboTbl Ancnnes ot batapew;

e Hapa6.no cetu — paboTa no nHtepdpeicy ot 6atapeu.

Hapa6. 6e3 BN : 1y
Hapa6.aucnnesa: 123y
Hapa6.nocetn :32y4
Pacu. pec. 6ar. :8789u4

Thbl

Puc. 3.19 — lHdpopmaums o paboTe BbluMCIIUTENS

4 TlMoparoToBKa K aKcnnyartauuu

4.1 PacnakoBka
Mocne pacnakoBkn TB7 nomeLLatoT B Cyxoe oTannmBaemMoe nomMeLLeHne Ha 24 yaca.

4.2 MecTo yCTaHOBKMU U KpensieHne

Mpu BIGOpPE MecTa yCTaHOBKW criefyeT yuuTbliBaTh, YTO AonycTuMbiMn ansa TB7 sBe-
nstoTcst paboune ycrnosusi cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusatHas Temnepa-
Typa okpyxatoLiero Bosgyxa ot 15 go 25 °C. B nomelleHun HegonycTMMo Hanuuve na-
POB KUCIOT, LWenoyen, npuMecen aMmmMuaka, CepHUCTbIX U APYrMX ra3oBs, Bbi3blBalOLUX
KOppO3uio, a TaKkke HeaonycTMMa KOHAEeHcauus Bnaru.

MecTo ycTaHOBKM He OOMMKHO pacnonaratbcs BONM3n cunoBbixX kabenewn, anekTpo-
LIMTOB, CBAPOYHbLIX annapaTtoB v T.M., uHade TB7 cnegyeT 3alMTUTbL 3a3eMIIEHHLIM Me-
Tannmyeckum Kopobom.

KpenneHune ocHoBaHMs Kopryca NpOM3BOAWUTCA BUMHTAMU B 4-X TOYKax COrMacHo
puc. 4.1 (MpU CHATON KPbILLKE MOHTaXKHOro 0T1%66>Ka) unu Ha DIN-perky.

)

Y

<
<

sy

7

>

i
i

100

Puc. 4.1 — Cxema kpenneHus kopnyca TB7
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4.3 Mopgknio4vyeHne BHELUHUX Lienen
4.3.1 O6wue mpebosaHus

BHUMAHME! 3AMPELWAETCA NPUMEHEHWE OATHWKOB, BbIXOL KOTOPBLIX
CBA3AH 3JNEKTPUYECKWN C KOPIMYCOM (3EMJIEN)!

IOnameTp kabensi, nponyckaemoro 4Yepe3 kabenbHble BBOAbI, BbiOMpaeTcs oT 4 go
8 MM. CeyeHre NpoBOAHMNKOB, NOAKMOYAEMbIX K pa3bemam, OoImkHO ObiTe 0,12-0,5 MMZ.

Ecnu B pagnyce no 10 meTtpoB oT TB7 1 nepBUYHbIX AATYMKOB OTCYTCTBYIOT CUMO-
Bble NPOBOAHUKN C MHAYKTMBHOW Harpyskon 6onee 1 A (TpaHcdopmaTopbl, CBapOYHble
annapaTbl, ABUAraTenu) 1 NpoYMe UCTOYHUKM ANEKTPOMArHUTHbIX MOMEX, TO NIMHUM CBSI3M
C JaTyMkamy LOMNYCKaeTCcs NpoKnaabiBaTe HE3KPAHUPOBaHHLIMK kabensmu.

[Mpn HannuMm BbIENEPEYNCTIEHHBIX UCTOYHMKOB 3NEKTPOMArHUTHbIX MOMEX JIMHUK
CBA3N C OaTyMKaMnm peKoMeHOyeTCA BbINOJIHATb 3KpaHWpPOBaHHbIMU kabensamm nmbo
npoknaabiBaTtb B MeTanm4yecknx pr6ax nnn mMetannopykaBax. Mpn atom gna npo-
KNnagku curHanbHbIX IMHUA MOXHO NPUMEHUTb obwuin kabenb.

OkpaHbl kabenew O0MmKHbI ObiTb 3NEKTPUYECKN COeaMHEHbI MeXay cobow (TONbKO B
ofHoM Touke) n obwum nposBogom npubopa. Ona aTow Uenu Ucnonb3oBaTb KOHTAKThbI
1B..4B pa3zbemoB X4 nnn X5. MNMprumep noaknoveHns npuBeaeH Ha puc. 4.2.

3anpelLaeTcs NprUcoeayHEHNE 9KPaHOB K oBbIM MOCTOPOHHM LIEMNAM, BKMOYas 3a3eM-
neHus 1 3aHyrneHvs. CneayeT NPUMEHsITL Kabenu, UMeloLme N3onsLmMIo MoBepX 3KpaHa.

PN Vomm L Pacxogomep 1 [T wene] TB7
— Bnok S0 +12v || F+ [ ~—O| 1A | Bx1
1
@nMTaHmﬂ v | 7o '-‘",' O| 1B | o6w X4
220v—T" Pacxogomep 2 ~ !
~220V ___ L bBnok J—10  H2v || F1+[© — ol 2a | 2| XD
L]
@HMTSHMH v || B | "“.' O| 28 | O6w
~200v—T" Pacxogomep 3 .
—L EJ;OK S0 +2v][ F1+[© ,".I O| 3A | Bx3
@I‘IMT HusA a2v || F- | " 3 O| 3B | O6w
= T 4A | Bx4
O| 4B | O6w

HE NMOAKJTIOYATDb ! X

Puc. 4.2 MNpymep nogknoyeHns UMNYNbCHBLIX JIMHUIA CBA3N
MMnynbCcHblE AaTUYMKN NOAKITHYAKTCA 2-X XUIbHbIM Kabenem anvHon o 500 m.
K umnynscHomMy Bxogy TB7 MoryT noaknodaTbCsl YCTPOMCTBA C NUTAHNEM UX BbIxoga OT
TENNoBbIYMCIIUTENS (MACCUMBHBIMA TUM) UMK OT COBCTBEHHOTO MCTOYHUKA (AKTUBHbIV TUM).

BHewHne ycTpoictBa (MOAeM, KOMMbIOTEP), MOAKNOYaeMble MO  WHTepdeincy
RS232, 0omkHbl MMeTb 3awmnTy OT UMMYSIbCHBIX NEePEHaNnPSHKEHNA 1 MOMeXx (rpo3o3aLum-
TY) C NOACOEANHEHNEM K NIMHUM 3aLLUTHOIO 3a3eMIIEHMS.

3awumTHoe 3a3emrneHne TB7 oT nopaxeHus aneKTpUYeckMM TOkoM He TpebyeTcs.
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4.3.2 [lodknroyeHue mepmorpeobpaszosamerieli CONPOMUEISIEHUS

TC nogkniovaeTcs 4-x XunbHbiM kabenem gnuHon go 500 M npu ycnosuu, 4To CO-
NPOTUBRNEHNE KaXAon Xunbl kabens He npesbiwaeT 100 Om.
BapuaHTbl nogknioyeHnsa TC B 3aBUCMMOCTU OT UCMONHEHNS MOKa3aHbl Ha puc.4.3.

1A(B)| 2A(B)| 3A(B)| 4A(B)
] -
tO tO ;

a) MopakntoyeHne TC no 4-npoBoaHON cxeme ©6) MogknioueHme 2-x npoBodHbIX TC
Pwuc. 4.3 - BapunaHnTtbl nogkntodeHns TC

,D,OI'IyCKaeTCﬂ nogkntoyenne ogHoro TC Ha HECKONbKO KaHaNoB U3MepeHus Temnepa-
Typbl TENNOBbIYNCINTENA.

MNpumeyanne Cxema nogknodeHus Ha puc.4.3.6 oTHocuTcs Tonbko Kk TC ¢ Hepasbem-
HbIM [BYXMPOBOAHLIM Kabenem.

|| BHUMAHUE! HapalwmsaHve Hepa3beMHOro ABYXNPOBOAHOro kabens He gonyckaetcs ! ||

4.3.3  [lodknto4yeHue ynbmpa3eyKoebix pacxo0omMepos

Ona nutanus YIIbTPA3SBYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA TMTAHNA npegycmoTtpeH knemmHuk X10. Ha koHTakTbl 2...4 BbIBOAMTCA
HanpsbkeHue 3,6B. Cxema nopgknodeHns Y3 pacxogoMepos npusegeHa Ha puc.4.4.

X4
+U )1 ’2 31 4 A
@ Bbix 4/) V.l B
ofum X10
@ Bbix
(o111}

Puc. 4.4 MNpumep nogkntoyeHns Y3 cHETUYMKOB C NUTAHMEM OT TEMMOBbLIYMCIIUTENS

MpumeyaHue [py NOOKNOYEHNM YNBLTPA3BYKOBbLIX PACXOA0MEPOB K BbIMVCIIUTENIO C aB-
TOHOMHbIM NUTaHWEM UCMoMb30BaTh GaTapeto NuTaHus Tuna D !
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4.3.4 [lModknroyeHue 0amyukoe 0aesieHUsI
Oatuvkn gasnenns (O0) nogknioyaeTcs 2-X XunbHbIM kabenem anvHon oo 500 m.

Mopava nutaHus Ha ] opraHnsoBaHo Yepes KOHTaKTbl rpynnbl A padbemoB X6 n X7
(puc. 4.5). Mutanne Ha rpynnel O moxeT nogaeBaTbest oT Bl TennoBblumcnuTens npu
yCTaHOBNEHHbIX mkamnepax JMP1 n/vnn JMP2 nnu HenocpeacTBEHHO Ha KOHTaKTbl A
npu cHaTbIX pkamnepax JMP1 w/unn JMP2. [laHHOe pelueHne No3BOnsieT UCMONb30BaTh
pasnuyHble BapuaHTbl nogknioyexHmsa 0.

JMP1 JMP2*

] -
X 0
X6 +U1 w2 || X7
12341234A
1121314121314/ g
olojofojefeje|e
SWRZZSEZE8E
8EdE & &4
AR
?[3s]a

Puc. 4.5 — OpraHusauusi NUTaHWs AaTYNKOB AaBIeHNs!
BapwuaHTbl nogknoyYeHns 4aTYMKOB AABMEHUS:

CHATb oo LX)
Aaxamnepbl
X6 X7
A . JMP1 JMP2
B WEER YCTaHOBUTE — ) o um
PWR Ixamnepbl
2lala X6 X7
< <
11234

+_ 2| Na

_
+ — coe

e CTh Tom | @ @

ELAN

BapwaHT 1. HavBuayansHoe nutaHve O BapwuaHTt 2. lNutanue O ot bl TB7

CHATb ——Pp o0 oo
AXXaMmnepbl

X6 X7
ro[ e

PWR
P1
?| [e] @

::|:+ 1
~220B BN TB7 _
<+ +|_
~220B 4] Bn1.04 _
_

2208

BapwuaHT 3. PasgensHoe nutanune TB7 n 4

~
N
S

K[ e

ool o

Puc. 4.6 — MprmMepbl NOaKNIOYEHNST 4ATYMKOB OABMEHMS
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4.4 BBop HacTpoOe4HbIX NapamMeTpoB
Mepen BBOOOM B 3KCMryaTauuto HEOOXOAMMO MPOU3BECTU HACTPOMKY TEMMOBbIYUC-
nnTena Ha KOHKPEeTHYIo KOH(*)VIpraU,I/IPO cUcTeMbl TenrnocHabxeHus.

HacTpowika TennoBbluMCNNTENS BbINOMHAETCA NomoLlbto nporpammbl « TB7 KoHdm-
rypatop». [NonHylo HacTPONKY UINN U3MEHEHME HEKOTOPbIX NapamMeTPOB MOXHO BbIMNOr-
HWUTb BPYYHYIO Yepes3 CUCTEMY MEHI0 B cooTBeTCTBUM C n. 3.1.2.

BHUMAHUE! 3HayeHus HaAcTpoeYHbIX NapameTpoB pekoMeHAyeTcsl corfnacoBathb C Ten-
nocHabxaroLLel opraHnsaumei, npeaBapuTensHo ooopM1B B BUAE Tabnumupbl.

CdopmupoBatb Tabnuuy € HaCTPOEYHbIMW MapameTpamm MOXHO B Mporpamve
«TB7 KoHdumrypaTop» 6e3 nogkntodeHns K Belumcnutento. [Ans aToro Heobxoammo:

1. BBECTV B NporpaMmme Heo6X0ANMbIE HACTPOEYHbIEe NMapameTpb.

= | TBT Konguryperop == o]
@ailn  Bug  Hacrpoilem nporpamms  Cnpasa
- Kowmurypeposanse  RESECTET=S] TBZ Kowdmrypatop
= CucTera
e O6uwe | Tpybea 1.3
TE2 {He wen ) CH 6, KT3=3, ®PT=0 || (M | Cuctema - [sea]kT3[@PT[m12 |.ar
% B2 (He mcn) t1 Pl WL 333 0 TB weaen. 0 0 O12=Mifh1-h2) MaT
Cepeuc 1 OTkpriTan LU | 012=M1{h1-hZ)+dMh2-h et
2  Omepuves |z 0 2 O2=MIMh-hd) HET
31 Orepurss 0 3 C12-M2(i-hZ)+dMhi-h weT
2 P2 V2 4 OTepiTan 10 Q12=M2[h1-h2) HET
5 JmxpriTan 1 1 012=M1{h1-hZ)+dMh2-h weT
t3P3 V3 6 Jaxpures 12 Q12eM2hi-h2) neT
? AncnmiTag 1 1 M 2eM2Mh1-hZerdihl-h  uaT
JanaTh napameTpe
YT b Wareperse tHe:
Hcnonoaoeanne b t<a {rp.C) Pxa (MMa): Hcnons3osanie e
KoMTpons napameTpoe:
KonTpone t KoxTpons did: dibAman: (0-47%):
EouTpons dt dt man (rp.C) KouTpons O:
| =l E =
@ (o ]e]

2. CoxpaHuUTb HACTPONKK B hann Anga nocrneayoLllen 3annucu B BelYUCINTENb, a Tak-
e ChopMMUPOBaTL OTHET O HACTPONKAX.

1 | TE7 Konduryparop =T .-,i‘
Taiin  Bua  Hacrpoficm nporpammes  Cripasxa
= CUCTEMA
=Bl ) [ ] [
TB1 (CW=6) ¥CTaMoBuTE CBRIE v
TB2 (He men) ) . .
4 B2 (He wcn) OTKPLITE HACTPORKM M3 (harfina | CoxpaHMTE HASTPOFKH B hafnn | OTueT o HACTpORMKEX
Cepemc | I
| [
1 Cucrema
2  Cepsmc
2 O O

3. Pacnevyatatb oT4eT 0 HacTponkax. OTYeT O HaCTpOWMKax MOXHO BMOXWUTb B MPO-
eKTHyI0 AokyMmeHTauuto. MNpumep oTtyeTa 0 HacTponkax (HacTpoeyHas B[) npuseneH B

npunoxexum .

MNMocne BBOAa HaCTPOEYHbIX MapameTpoB PEeKOMEHOYEeTCS BbINOMHWUTL onepauuto
CBPOC APXUBA (cwm. n. 3.2).
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4.5 Anpobauusa pyHKLMOHUPOBaHUS

Mocne moHTaxa u BBoAa 6a3bl AaHHbLIX Haao yoeauTbcs B HOPManbHOM OYHKLMO-
HMpoBaHWK y3na yyeTa. [lna aToro cnegyeT nocnefoBaTernibHO BbIBECTUM HA MHAOMKATOP
3Ha4YeHus TemnepaTtyp U o6beMHbIX pacxonoB. [pu COMHEHMAX B peanbHOCTU UX 3Ha-
YeHUI NocneaoBaTeNbHO NPOBEPSIOT: MOHTaX Lienein, HacTpOeYHble NapameTpbl Ha Co-
OTBETCTBME NacnopTy AaTyYMKOB M JaTYMKOB HA COOTBETCTBME UX nacnopTy. Mpu Hamu-
ymn kogos HC, cnegyeT yCcTpaHMTb BbI3BaBLUYIO UX NPUYMHY, PYKOBOACTBYSACH MyHKTOM
5.2.

5 OO6cnyxuBaHue nNpu aKkcnnyartayuu

51 Mopsaok akcnnyaTtauun

B npouecce akcnnyartauuu B3anmoaencTeue nons3osartens ¢ TB7 B oCHOBHOM CBO-
OUTCA K CYATBIBAHUIO TEKYLLMX U apPXMBHbIX NMOKA3aHWI U BHELLHEMY OCMOTPY.

Mpy Heo6x0QMMOCTM TakKe NPON3BOOSAT:
® CMeHy CXeMbl M3MepeHuii (HanpymMep, 3MMHEN Ha NETHIO 1 HaobopOoT) — MPU Hanw-
Ymm ogHom 6a3bl AaHHbIX B1 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[.
® MOAKIIOYEHME MOAeMa, KOMMbIOTepa (B TOM YUCne U3MEHEHWE 3HAYEHNI CKOpO-
cTn obmeHa) — 6e3 cHATUSI NNIOMObI.
C yctraHosneHHon TPOH.407290.007 Ml nepnoanyHOCTBIO OAUH pa3 B 4 roaa npo-
BOAST NOBEPKY.
Mpu cHATUM € akcnnyaTauMm Ha noBepKy Heobxoanmo 3adUKCMPOBaTb apXMBHbIE
nokasaHus, NOCKONbKY B pe3yrnbTaTe NoBepku OHW ByayT cTepThbl U3 namatn TB7.
Otnpaska TB7 Ha nosepky donyckaeTcs 6e3 MOHTaXHOro otceka (HUXHeW 4acTtu
BbluMCNIUTENS).

5.2 YcTpaHeHue HewTaTHbIX CUTyaLumn

TB7 nmeeT cucteMy AmarHocTuky. inarHoctuke nogBepraroTCs:

e MapameTpbl cuctem TennocHabxeHnst TB1...TB3;

e annapaTHas YacTb TENIOBLIYNCINTENS;

® Hanuyme HanpshkeHUs BO BHELLHEW anekTpoceTu, nutatoLen BC.

Ina yctpaHenusa HC B cuctemax TB1...TB3 npoBoasT MeponpuaTvsa no npoBepke u
YCTPaHEHM0 BO3MOXHbIX NPUYKH. B nepByto ouepeab crnegyeT NpoBepUTb:

e HapgeXHOCTb KOHTaKTOB Ha CTOpoHe Aatyuka n TB7;

o OO6pbIB, KOPOTKOE 3aMblKaHME NN 3aMblKaHUE Ha 3EMJTI0 JIMHUM CBA3M;

o CooTBeTCTBME NOMNSPHOCTU cUrHana.

B cnyyae nosiBneHus annapaTtHbIX HeucnpaBHOCTEN NpuGOp credyeT OTNpaBUTb Ha
3aBOA-N3roTOBUTENb UMN B CEPBUCHbIN LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oTobpaxalTca Ha WHAMKATOpE B MEHHO
«CEPBUC-Ann.HeMcnpaBHOCTUY.

[MepeyeHb annapaTHbIX HENCNPaBHOCTEN:

— AUMN1, AUN2 — HencnpaBHocTb AL,

— EEPROM, EEPROMw — HeuncnpaBHOCTb NamaATy;

— MuT. paTYNKOB — HN3KOE HanpsXKeHUe Ha KOHTakTax 2...4 knemmHuka X10%;
— RTC - HeuncnpaBHOCTb 4acoBOrO KBapLa;

— CLK — HencnpaBHOCTb BbICOKOMACTOTHOMO KBapLa.

* Knemmuumk X10 ucnonbayetca TOJIbKO gns nutanus Y3 gatyumkoB pacxoga (cm. n.
MopkntodeHne ynbTpa3BYKOBbIX PacxofoMepoB). B ocTambHbIX cryyasx KneMMHUK
[OIKeH ocTaBaTbCs CBOOOAHbLIM.
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PekomeHgaumm no yctpaHeHuto HC npusegeHbl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
MposepuT:
— CooTtBeTcTBME AaHHbIX nacnopta TC 1 3Ha4YeHWs HaCTPONKM.
Temnepatypa |— LlenoctHoctb YyBcTBUTENBHOMO 3nemeHTa. Conpotuenexne TC
BHe JaunanasoHa|npu Temnepatype 6nuskon 20 ‘C gomkHo GbiTe B npenenax 107—
U3MepeHmii 109 Om gnsa 1000 n Pt100 n 535-545 Om gnsa 50001 n Pt500.
— [lpaBunbHoCcTb nogknodeHnss TC K TENNOBbIMUCIUTENIO
(puc. 4.3), obpallas BHMMaHWe Ha HoMmepa koHTakToB B TC 1 TB7.
JaBnenue BHe| MpoBepuTts:
avanasoHa uame-| — PyHKUMOHMPOBaHME Grioka NUTaHWS AaTynka AaBneHus.
peHun — Hanunyme BbIxogHOro Toka oT AgaTymnka.
O6bem sHe| [poBepuTh!
ananasoHa  ycrta-| — OBOCHOBaAHHOCTL 3HAYEHUI YCTaBOK U NPaBusibHOCTL BU.
BOK — Hanuuue curHana ot BC.
OTeyTCTBYIOT | MposepuTh Hanuume kogos HC no yKasaHHbIM napameTpam. [pu
nokasaHnsa V, M 1|yaniuun kopos yeTpaHUTb MPUUMHB! MX BOSHUKHOBEHMS
Q B apxuBe
HeBananc MpoBepuThb:

mMacc BHe Juana-
30Ha ycTaBku

— [lecTBMTENbHO N HET NOAMNUTKA CUCTEMbI TEMMOCHAbXeHUs, a
NS 3aKpbITON CUCTEMbI — HECaHKLMOHMPOBaHHOro Bogopasbopa.
— O6ocHOBaHHOCTL 3HaveHus yctasku dMmax.

Tennosas
3Heprusa  oTpuua-
TenbHa

MpoBepUTb, YTO HET MOAMUTKA CUCTEMbl TEMMOCHAOXEHUS N TeM-
nepaTypa Boabl B o6paTHOM Tpy6onpoBode HMXe, YeM B Noaalo-
Lwem.

[NepepbiBbl B
anekTponuMTaHum
BC (kog HC B ap-

xuBe «!»)

[MpoBepuThb:
— VimeeTcs M BO3MOXHOCTb HECAHKLMOHNPOBAHHOIO OTKIOYEHNS
nuTaHna BC. Onsa ero vcknoveHuss NNoMoupyloT pasbeMHble CO-
edVHeHns uenen nuTaHus, B TOM Yucre nogknioyeHne 6noka nuta-
HUs K anekTpoceTn. MNMpn HeobxoaumocTn obecneyeHns HaaexHoro
anektponutaHusa BC npumeHnts 6nok 6ecnepeboriHoro nutaHus.
— MNpwn ncnonb3oBaHMKM pexmma KOHTPONSA CETEBOro MUTaHWs pac-
xopgomepoB Mutepdnoy «MHame.PC» npoBepuTb, YTO pacxogomep

UMEET PEXMM Bbixoda «/HBEPCHBINY.

6 TpaHcnopTupoBaHue U XpaHeHUe
TpaHcnopTupoBarnve TB7 cnegyeT npou3BoAUTb TOMBKO B YMAKOBKE aBTOMOOWUITb-

HbIM, XeJne3Hoa0po

XXHbIM, aBUaLUMNOHHbIM, pe€4HbIM U MOPCKMM TPaAHCMNOPTOM C obecne-

YeHueM 3almTbl OT JOXASA M cHera. Mpy TpaHCNOPTUPOBaHUM [AOMKHbLI cobnogaThes:
Temnepartypa okpyxatoLLero Bo3gyxa ot MuHyc 10 go 50 °C; oTHocuMTenbHas BNaXxHOCTb
0o 95 % 6e3 koHaeHcaumn Bnaru.

TB7 6e3 ynakoBku [onyckaeT XpaHeHWe B 3aKpbITbIX OTanfMBaeMbIX XpaHUnMULax
npu Temnepatype ot 10 go 30 °C n oTHocuTenbHONM BNaxHOCcTN Ao 95 %. KoHgeHcaums
Bnary He JornyckaeTcsi.

XpaHeHue cneg

yeT BbINOMHATb Ha cTennaxax. CknaguposaHue TB7 gpyr Ha gpyra

He ponyckaeTcsi. PacctosHne OO OTOMMTENbHbLIX YCTPOWCTB AOIMMKHO OblTb HE MeHee
0,5 M. Bo3agyx He JormkeH cofepXaTb Mbiv, NApoB KUCMOT M LUENoYM, a Takke rasos,
BbI3bIBaOLLMX KOPPO3uto. Npu XxpaHeHnn He TpebyeTcs KOHcepBaLMM U OBCNYy>XMBaHUS.



Tennosbluncnutens TB7 ncnonHenus M

PykoBogcTtBo no akcnnyataumm c.43

MpunoxeHne A — Cuctema AMarHOCTUKM

OuarHoctupyemble cutyauum B cuctemax TB1...TB3
TB7 oTobpaxaeT Ha MHOUKATOPE U coxpaHsieT B apxuse kog HC namepsiemon senu-

4nHbl. B Tabnuue A1 n A2 nprBegeHbl COOTBETCTBUE NPUYMH BO3HMKHOBEHUS 1 kogos HC.
Tabnuuya A1 — Pacnosnasanne HC no ee kofy B TEKYLLMX MNOKa3aHUSAX

BenunuuHa MpuynHa Moka3aHus Kon
Temnepatypa t1+t3 n tx t<0°C — =
t>+180°C - >
TemnepaTypa tHB t<—-50°C — <
t>+130°C -—— >
IBX < 3,2 MA —— <
Hasnexne P1 - P3 IBx > 24 MA —— S
Pacxog Go1 — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTcTByloLee 2l >
Pacxog Go1 — Go3 He nogknoYveH KOHTPOrb cetu PakTn4eckoe 3HaveHne !
Pacxog Go1 — Go3 OTcyTCcTBUE TENoHocuTenst dakTnyeckoe 3HayYeHne o
Pacxon Go2 PeBepc DakTuyeckoe 3HavYeHne R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B YacOBbIX apXUBHbIX MOKa3aHUAX
BenuyuHa MNpuyunHa HacTtpoiiku MNoka3aHus Kon
Temnepatypa t1, t2 t<0 Ew CuyeT OTMeH. -
nt3 unm ge CueT ¢ nogc. toor
Temnepatypa tx t>180°C _ txgor <
Temnepatypa tHe t<-50 - - v
vnu t >130°C >
[aeneHune IBx < 3,2 MA _ Ppor
P1-P3 munm IBx > 24 MA
Bes noacr,
Cyer OTI\'/EIleHeH Vepakr
VdpakTt > Vmax >
C noacr., Vaor
C noacT. n koHTp.U
Bes noacr,
0 < Vdpakt < Vmin |>Q_'- CueT oTMeHeH Vepaxr <
O6bem 3 C noact Vmin
V1,Viuv3 VdpakT = 0 > C noAcT. 1 koHTp.U 0
OTcyTcTBME KoHTp.V # C noact. n
ceTeBOro NUTaHuA KkoHTp.U T .
Wnu oTcyTCcTBUE KoHTp.V = C nogct. n v )
cBa3u no TIIM KoHTp.U Aor
KOHTpT%J;%;yCTOM Ko;;p' Kontp.MT=Ma ®dakTny. 3HayeHne | o
O6bem V2 PeBepcHbI NOTOK KO;TP. K Koup.R#Het ®dakTuy. 3HayeHne | R
oHTp.R#C nopacr.
= Bes nogct.1 m
Macca dM npnam| _ 9M <—HB 2 C noacr.1 dama. anavenme | #
= M1-M2 dM<—HB nrn £ Bes noacT.2 1 )
dM > HB S C noact.2
T Iy Bes noacrt. ®DaKTUy. 3HaYeHne
3Heepr:_1;|lzsg?2* Q12<0 'g (¢} C nopcr. 0 <
x CyeT OTMEHEH —-——

* KoHTponb npoBoauTCA AN kaxgoro cnaraemoro doopmMynbl Q12 U npucsanBaeTcs
cnaraemomy 0 (Hynb) B criyyae ero oTpuuaTenbHOro 3Ha4YeHusl.
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NMpunoxeHne b — PacnonoxeHne pa3beMoB U CXeMbl

noaoKnw4YeHUsa AaTYUKOB

MpumeyvaHue Cnoco0bl KOHTPOJ1A CETEBOI0 NUTaHNA pacxogomMepoB, CXeMbl NoAKIHoYe-

6HO onncaHbl B pasgene 3.5.8.

HUA N HACcTpouka BblHUCIUTENA NOOPO
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MpunoxeHune B — Noaknw4yeHMe BHEWHNX YCTPOUCTB

1 NoakntovyeHne TB7M kK komnblOoTEpPY NO UHTEepdency RS232C
Posetka DBOF

Posetka DBOF

2 NogknioyeHne TB7M k mogemy no nHrepcdency RS232
Bunka DBSM

Posetka DBYF
RS232C |10
06

20
70

io
8o

40

09

5

MpumevaHue [ns HopmanbHoWM paboTebl MHTepdenca RS232 HanpsikeHne mexay
koHTakTamm RTS 1 GND gomkHo 6bITb B Npegenax +5,5...12B.

MpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

Mpumeyvanue [lpy aBTOHOMHOM NUTaHWUK BbluMcnUTENS oT 6atapen AA pabota SD-
KapTbl HEe NOAAEPXVBAETCS.

Mpn yctaHoBke SD-kapTbl B BbIMUCIAWTENb CUUTLIBAOTCA BCE BWAbl apXvBOB WU
HaCTPOWKM BblYMCIIMTENS. YCTaHOBKM Anana3oHa AaT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbiBaHWUs apxuBoB He 6onee 30 c.

Mpw 3anucu cosgaeTcd nanka ¢ Ha3BaHWeM AaThbl CYUTbIBAHUA MO YacaM BblYMC-
nuTtensa. VIMNopT gaHHbiX € KapTbl B 6a3y gaHHbix MO «ApxvMBaTop» BbIMOMHAETCS B
MeHo «dencTtBua-UMmnopT gaHHbIX-TB7 U3 HakonuTens...».

YTeHne apxvBoB Ha SD-kapTy BbIMOMHAETCA B CrieAytoLLen NocnegoBaTenbHOCTU:

1. YcraHoBuUTb SD-KapTy B BbluMcnnTeNb. Ha nHaukatope O6Hapyxena SD kapra

nosiBUTCA coobLleHune: - BBOA: CKauaThb daiin

- MeHl0: OTMeHa

O6Hapy)xeHa SD kapTa

2. Haxartb knasuiy «Beogy. - Bsoa: ckauaTb daiin

- MeHl0: OTMeHa

CkauunBaHue daiina

3. [MNocne OKOHYaHMA CYUTLIBAHWS apXMBOB NOSABUTCH CO0B- | 3apepweno ycnewno

LLeHue:

N3Bnekurte SD kapTty

4. Haxatb knaBuwy «MeHto» 1 BbiHyTb SD-kapTy.
[unarHoctryeckne coobLLeHnst

O6HapyxeHa SD kapTa

CkauyumBaHue 3anpeweHo
Hetr BHew.nut.+6at1.AA

O6HapyxeHa SD kapTa

CkauyumBaHue 3anpeweHo
Huskoe Hanp. 6ar.

Hepa6oTawwasa nnm
MHoronoTpe6nsiowan
SD kapTa

Ha>xm. MeHI0 Ansa Bbixoaa

Moaknio4nTh BHELLHEE
NUTaHWe BbIYNCTIUTENS

EcTb npusHak paspsiga
O6atapeeu (LB) n HeT
BHELWHero nntTaHna

BonbLlioe notpebnexune.
Mcnonb3oBate SD-kapTy
Krnacca ckopoctu 4
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MpunoxeHune [ — Npumep HacTpoevyHou Bl
OTYET O HACTPOWKAX TEMNOBLIMUCIIUTENA TB7

Mopenb TB7-05M 3aBopckoun Homep 18001234
AnnapatHas Bepcua AB 5.0 lporpammHas Bepcus MnB 2.0
KoHTponbHas cymma nporpaMmHoOro obecneverns KCMo=8DC2
KoHTpomnbHas cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
Obume
CeTeBon agpec: 1
M‘qe"T:g)"Ka' Ko opranusauuu: 0
u [orosop: 0
Yac otyeTta: 23
[ata otyeTa: 25
CucrtemHble [Cucrtema eamHuu; MKC
Tepmonpeobp.: 10001
Mepexof 3vMMHee/neTHee BpPeEMS: Het
Oon.umn.BxopA |HasHayeHue: Het
YnpaBeneHue B[1|icnonb3oBarnne B2: Het

Hactponkn 641

MapameTp: TennoBown BBoA 1 TennoBoun BBOA 2 TennoBon BBOA 3
ClU: 4 6 6
KT3: 1 0 0
DPT: 1 0 0
KoHTp.t: C noacr. CyeT OTM. CyeT OTM.
KoHTp.dt: be3 noacrT. bes noacrt. be3 noacT.
dt min (°C): 2
Mcn.tx He ncn. - -
txg (°C):
Pxg (krc/cm2): |- - -
KoHTp.Q: Het C noAcr. C noAacr.
KoHTp.dM: Het Het Het
dM max (%): - - -
Mcn.tHB.: He vncn. He ncn. He wncn.
KoHTp.R: be3 nopcrt. Het Het
Mcn.QtB EcTb EcTb EcTb

Tpyb6a 1 Tpy6a2 | Tpyba3 | Tpyba1 | Tpyba2 | Tpyba 1 | Tpyba 2
Tun BC OnekTpoH.  [3nektpoH.  [3nekTpoH. |OnekTpoH. | OnekTpoH. | OnekTpoH. | OnekTpoH.
Bec umn.(n) 10 10 10 10 10 10 10
KoHTp.BC Het Het Het Het Het Het Het
KoHTp.V Het Het Het Het Het Het Het
Vmax (m3) 100 100 100 100 100 100 100
Vmin (m3) 10 10 10 10 10 10 10
Vpgor (M3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Pgor(krc/cm2)  [6,11832 6,11832 6,11832 [6,11832 6,11832 16,11832 16,11832
Oatyunk P Ectb,He ucn. |Ectb,He ucn. |Het Het Het Het Het
PB(krc/cm2) 16,3155 16,3155 - - - - -
Pn(m) 0 0 -
KoHT.MT Ha Het Het Het Het Het Het
Bxoa.NT 1
Bxog R 2 -—-
HacTponkv OUCKpeTHbIX BXOAOB
Bxopn 1 Bxopn 2 Bxon 3 Bxopn 4

YpoBeHb HP HP HP HP
T noars. 1 1 1 1




Tennosbluncnutens TB7 ncnonHedns M PykoBoacTBO no akcnnyatauuu c. 50

NMpunoxeHne E — Agantep Ethernet ana TB7
nmcnonHeHua M
HasHa4yeHue

Apantep Ethernet (apantep) npegHasHayeH Ans NOAKMIOYEHNS TENNOBLIYUCIUTENEN
k ceTn Ethernet. AganTep BbINONHAT NpeobpasoBaHue pasnuMyHbIX MPOTOKOSIOB, Nepeaa-
BaeMbIX MoOBepx cTaHgapTHoro npotokona TCP/IP, n peanuayet pexvumbl TCP cepsep u
TCP knueHT.

B 3aBucumoctn oT pexuma n Homepa wucnonbdyemoro TCP noprta BbInoMnHSAKTCA
cneayowme npeobpasoBaHus:

Pexum TCP cepsep:

MopT 502 - npeobpasosaHne MODBUS TCP 8 MODBUS RTU;
MopT 5001 - 6e3 npeobpasoBaHMs.

B pexume cepsepa gonyckaeTcsa TONbKO 0gHO coeauHeHne ¢ npubopom. CoeauHe-
HME C KIMEHTOM MOAAEepXuBaeTCst A0 Tex Mop noka uaeT auanor ¢ npubopom. Ecnu
KNUeHT He obliaeTcsi ¢ Nnpubopom 15 MUHYT, TO coeavHeHUe NPUHYAUTENBHO 3aKpbiBa-
eTcsl C Lerbio NpefoTBpaLleHns 3aBUCaHUsi CoKeTa.

Pexvm TCP KnueHT:

MopT meHee 5000 - npeobpasosaHme MODBUS TCP 8 MODBUS RTU,;
MopT 6onbLue nnm paseH 5000 - 6e3 npeobpasoBaHus.

Mopspok yctaHOBKM agantepa

Mopsiaok ycTaHOBKM aganTtepa B KOPNyC TENmnoBbIYMCIUTENS Noka3aH Ha puc. E.1.

KOMMyHICB LM GHHES '
-—-——-._
1. BbiHYTb 3arnyuiky pasbema RJ45. ::E-

2. YcTaHoBWUTb NNaTy agantepa u 3adukcu- i -
poBaTb 4-Msi BAHTaMMU. .

3. MNoakNIYNTE KOMMYHUKALMOHHbLIN LWNend.

Pwuc. E.1 MNopsagok ycTaHoBkM aganTepa

[nsi HacTpolikn paboumnx IP-napameTtpoB npegycmotpeH HTTP cepeep. KomnbloTep
W aganTep OOMMKHbI HaxoauTbca B ogHow noacetu (IP agpec komnbtoTepa 192.168.1.x).
MpocmoTp napameTtpoB Ha HTML cTpaHuue JocTyneH Bcerga.

MepeBoa agantepa B PeXUM HACTPOMKM MPOUCXOAMT NpU Modade Ha BblYMCHUTENb
BHELLHero NUTaHusi Npu oTkntoveHHoM Ethernet kabene.

Mpw BKMOYEHMM NMUTAHUSA ¢ nepekntovaTenem B coctoaHun OFF 1 OTKINKOYEHHbBIM
ceTeBbIM Kabenem, aganTep 3anyckaetcsi ¢ IP napameTpamu no ymonyaHuio:

CeTeBoli agpec 192.168.1.1;

Macka nogcetun 255.255.255.0;

Pexum cepsep;

DHCP oTtkntoyeHo.

Mpu BrtoveHnn nutanusa ¢ OTKITIOYEHHBLIM kabenem Ethernet n nepekntoyatenem B
coctosiHum ON, aganTep 3anyckaeTcs ¢ napameTpamMun U3 3HEProOHE3aBNCMMON NamsITy.
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HacTtponka TB7
1. AnvHHbIM HaxaTuem kHonku MEHK (He meHee 8 c) obecneuntb goctyn Kk cep-
BMCHOMY YPOBHIO MEHIO.
1. Boittn B meHio «HACTPOUKU-CUCTEMHBIE-MOEHTUDGUKALUA» 1 ycTaHo-
BUTb TpebyeMblii ceTeBon aapec BblYMCANTENS.
1. Boritn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3apaTb napameTpbi:
— Ckopoctb — 115200;
— MpoTtokon obmeHa — Modbus RTU.

MNpumeyanue M3meHeHWe nepedncrieHHbIX HacTPOeK BO3MOXHO 6e3
HakaTusi Ha KHoMky «[ocTyn».

Mopspok HacTpowku IP-agpeca

1. YcraHoButb 06a DIP nepekntoyatensa Ha agantepe B nonoxeHne OFF (cooTeeT-
cTByeT undpam 1 1 2).

2. Nopatb Ha TB7 BHeLLHee NuTaHue.
3. Cnycts 10 ¢ nogkntounTb Ethernet kabenb B pasbem RJ-45

4. 3anyctuTb Bpaysep u cBs3aTbCs ¢ aganTepoM no agpecy 192.168.1.1, goxagaTtbes
nosierieHns WEB cTpaHuubl.

5. MNepentn Ha 3aknagky «CeTeBble HACTPONKM» 1 BBECTU Tpebyemble napameTpbi:
1) — IP-agpec aganTtepa 1 macky noacetn 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepgep;

4) HaxaTb KHOMKy «3anncby.
)_.-"’[j 192.168.1.1 *® \"-.‘.

c .

C | @ Mot secu

NamaATea
CoTaBbE HACTPORIN

| 1P Addres:

5. YcraHoBuTb 06a DIP nepeknioyatens Ha agantepe B nonoxeHme ON.

MNpumeyaHne 3anncb HOBLIX NAPAMETPOB AOCTYNHA B TeveHun 30 MUHYT rocre paspe-
LUEHUSA U3MEHEHUSI CETEBbIX HACTPOEK.
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MpunoxeHnune XX — Apantep RS485 aona TB7
nmcnonHeHua M

Apantep RS485 (apanTep) 3anuTbiBaeTcs OT TennosbluucnuTena TB7 ¢ BHeWHUM
6110KOM NUTaHUA.

BeixoAbl afantepa MMeeT ranbBaHUYeCKyo pasBa3Ky OT BblYMCIIUTENS.

TexHUYeckme xapakTepucTuku agantepa:

» CkopocTb 06MeHa 1200 ... 115200 6uTt/c;
e KonunyecTtBo OUT AaHHbIX 8;

+ KonwnuecTtBo cTapToBbIX GUT 1;

* KonunyecTtBo CTOMOBbLIX OUT 1;

*  KoHTponb 4yeTHOCTU HerT;

* YnpaBreHue noTokom HeT.

Hactpoinku agantepa RS485 He TpebyeTcs.
MopsiaoK yCTaHOBKM aganTepa B KOPNyC TEMNOBLIYMCIIUTENS Noka3aH Ha puc. X.1.

Kommraweren ored TR
1. BbIHYTb 3arnywky pasbema RJ45. )

2. YcTtaHOoBUTb NnaTty agantepa un 3adouKkcu-
poBaTb 4-Msi BAHTaMMU.

3. Moaknio4YMTb KOMMYHUKaLMOHHbBIN LUNend.

Puc. XK.1 lNopsagok yctaHoBKM aganTtepa

MopgkntoveHne BHELLHMX YCTPOWCTB Mo nHTepderncy RS485 ocyuectensercs yepes
pasbem RJ45. LlokoneBka BbIXO4OB Noka3aHa Ha puc. XK2.

TN
29 w< 99
oo o0
Puc. 2K.2 LlokoneBka BbIxoaoB pasbema RJ45
HacTtponka TB7

1.1. OnuHHbIM HaxaTuem kHonku MEHKO (He meHee 8 c) oGecneuntb gocTyn K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boitt B MeHio «kHACTPOWUKU-CUCTEMHbIE-UOEHTUDUKALNSA» 1 yCcTaHo-
BUTb Tpebyembln ceTeBON aapec BblYUCAUTENS.

BHUMAHUE! BCE BbIMUCIIUTENN, BXOOALUME B COCTAB CETU OOJIXHbI
MMETb YHUKANbHbIE CETEBbIE AJIPECA.

1.3. Bontn B meHio « CEPBUC-KOMMYHUKALUN-Com2» n 3apatb napameTpbl:
— CKopocTb;
— MpoTtokon obmeHa.

MpumevaHne Vi3ameHeHVe NepeynCrieHHbIX HAaCTPOEK TENMNoBbIYMCnMTENs TB7 BO3MOXHO
6e3 HaxaTusa Ha KHoMKy «[docTyny.




