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MNepeyeHb NPUHATBLIX COKpaLLeHUiA

h — SHTanbnusa (yaenbHoe TEMNOCOAEPKaHNE) BOObI

hx — 3HTanbNusi XONOAHOW BOAbI HA NCTOYHUKE

R — peBepc

AB — annapartHasi Bepcusi TENNOBbIYUCINTENS
ANl — annapaTHas HeMcrnpaBHOCTb BblYUCNUTENS
AuUn — aHanoro-ungpoBoi npeobpasoBarerb
=Y} — HacTpoeyHas 6a3a gaHHbIX

BN — ©OnoK ceTeBoro NUTaHus

BC — BOAOCYEeTUUK (pacxogomep)

BY — BHELUHee YyCTPONCTBO

rBc — ropsiyee BogocHabxeHue

B — [OUCKpeTHbIN BXOA
XKU —  XKNOKOKpUCTannnM4eckni nHankaTop

HC — HewTaTHasa cuTyaums

nB — MporpammHas Bepcus TeNmnoBbIYMCIUTENS
no — npeobpasoBaTenb (AaTyvK) AaBreHnst

nK — MepCoHasnbHbIN KOMMbIOTEP

no — nporpammHoe obecneyeHune

nT — nycTada Tpyba

P23 — PYKOBOACTBO MO 3KCMnyatauum

CcH — cxema M3mepeHun

TB — TennoBoW BBOA,
M — TenemeTtpus

Tp — Tpybonposog

TC — TepmonpeobpasoBaTenb CONPOTUBIEHNS
®PPT — dopmyna pacyeTa Tenna
XBC — XonopHoe BogocHabxeHue

OT1aenbHble M3MEHEHMS, CBSA3aHHbIE C COBEPLLUEHCTBOBAHMEM TEMNOBLIMUCINTENS U
He BnuaLwme Ha MeTposiorm4eckme XxapakTtepucTtukn an6opa, MoryT ObITb HE OTpaXeHbl
B HACTodALLEM PyKOBOACTBE MO 3KcnlyaTauun.
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HacTtosiliee pykoBOACTBO NpegHa3Ha4yeHO AN CneumanucToB, OCYLLECTBRASIOLLMX
NPOEKTNPOBaHNE, MOHTaX, 06CNyXunBaHue, CYUTbIBaHWE NOKasaHWin, KOHTPOrb paboTbl 1
nosepky Tennosblumcnutensa TB7 ucnonHexnuns M (B gansHenwem — TB7).

1 OnucaHue n pabora

1.1 HasHauyeHue

TB7 npegHasHaveH Ans U3MepeHnii u permcTpaumm napameTpoB NOTOKa TEMNOHOCK-
Tensa (ropsyen M XONoAHOW BOAbl) U KOMMYECTBa TEMMOBOW 3HEPTUM B 3aKPLITOW M/unn
OTKPbITOW BOASAHBLIX CUCTEMaX TeNNocHabxXeHus.

TennosbluMCINTENN 3aperncTpmpoBaHbl B focyaapcTBEHHOM peecTpe CpeAcTB U3me-
peHuii (Ne 67815-17), cooTBeTCTBYIOT TpeOOBaHUsIM [paBmn KOMMepYecKoro yyeTta Ten-
NOBON 3Hepruu, TennoHocuTens (noctaHoeneHune MNpasutensctea P® Ne 1034 ot 18 Ho-
a6ps 2013 r.), MeToamKu OCyLLLECTBNEHNS KOMMEPYECKOro y4eTa TEMMOBOW SHeEpPrun, Ten-
noHocutens (npuka3 MWHUCTEPCTBa CTPOUTENBCTBA U XKUMMLLHO-KOMMYHAaIbHOrO XO3511-
ctBa N 99/np ot 17 mapTta 2014 r.), FOCT P 51649, TOCT P EH 1434-1, TexHU4ecKkoro
pernameHTa TaMoxeHHoro coto3a TP TC 020/2011.

TennosbluncnUTENDL UMEET S5 MoAenen, OTAMYaKLWMXCA KONNYECTBOM OGCrnyxuBae-
MbIX TEeNnnoBbiX BBOAOB (Tennocuctem). PyHKUMOHaNbHbIE BO3MOXHOCTU Mogenen TB7
npvBeaeHbl B Tabnuue 1.

HononHutensHo mMogenb TB7-04.1M BbinyckaeTcsl B 2 KOMMIEKTauusx, oTnuvyato-
LLINXCHA KOHCTPYKTUBHbLIM UCTMOMHEHUEM:

— CtaHgapt (nanee TB7-04.1M);

— JlanT (nanee TB7-04.1M JlanT).

Tabnuua 1
x KonnyecTBo nogknioyaemblx 4aTYNKOB @)
=1 TB1 TB2 TB3 g2 | ©
© o| B < =
g 22| o8| &
Moaenb o | 8| 2| #
= BC|TC|na|BC|TC|Nng|BC|TC| N4 | = g| o
s | E| | @
© o
¥ =}
TB7-01M -—- 3 3 - 1 - - - - 1]11] 4 |ectb
CraHgapt| 3 313 1 - - - - - |1 1]11] 4 |ectb
TB7-041M ™ Ranr 31331 -[-1-1-1-[1]1]-]Her
TB7-03M --- 3 3 - 3 3 - - - - 1]12] 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 0603HaYeHUs:
TB — TennosoW BBOA (Tennocucrema) MO — npeobpa3oBaTenb AaBMNEHUS;
BC — BogocyeTyuk, pacxogomep; Oon. Bxog — A0N. UMNYNbCHbIV BXOA;
TC — TepmonpeobpasoBaTenb CONPOTUBEHNS; [on. kaHan t°C — gon. kaHan Temnepartypbl.

[ononHuTensbHbIn VIMI'ij'IbCHbIVI BXOZ MOXET ObITb MCMONb30BaH B CHETHOM pexumve
(MSMGDEHMG o6bema Boabl, konuyecTtea ANEKTPO3HEeprnn n T.I'I.), B peXxunme pernctpartopa
BHELLHMX COObITUI (CI/IFHaﬂI/I3aLI,VI$I) Unn B pexxmmMme KOHTpOonAa Hann4ua nutarolero Hanps-
XeHusa.

[uckpeTHble BXOAbI UCNONb3YIOTCS ANS NMOAKIOYEHNS NOMMYECKUX CUrHAMOoB C LienbHo
KOHTPOMS peBepca 1 OTCYTCTBUS TENIOHOCUTENS.

[ononHuTenbHbIN KaHamn TemMnepaTypbl MOXET GbiTb MCMONb30BaH ANS M3MEPEHUS
Temneparyp Hapy>XHOro BO3Ayxa MUInn XONOAHON BOAbI.
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TennoBbluMCNUTENDb UMEET NHTEPGENCHI:
— USB (Device);

- RS8232;

— Ethernet nnn RS485 (onunoHanbHO).

1.2 TexHU4YecKMe XapaKTepUCTUKU
1.2.1  [NodknroyaeMmbie Oamyuku

Bogocuetumnku (BC). TennoebuMcnmMTenb paccumTaH Ha paboTy ¢ BogocHeT4YMKamm
(pacxogomepamu), UMEKLLMMU YUCIIOMMMYTBLCHBIN BbiXo ¢ BecoMm umnynbca ot 0,0001
no 10000 nutpos. BeixogHas uenb BC mMoxeT 6biTb: NAacCMBHOW (r€pKOH UMK OTKPbITbIA
konnekTtop), unu aktmsHon (TTJ1, KMOIM u 1. n.).

YacTtoTa nmnynscoB naccuBHou uenu BC — He Gonee 16 My npy AnuTensHOCTM CO-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHUE LiENM
DOMKHO 6bITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3oMkHyToM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB aktTuBHon uenu BC — He Gonee 1000 My npu AnvMTEnbHOCTU
Kagoro coctosiHust BbixogHon uenn BC He meHee 0,5 mc. HanpshkeHune akTvBHON
uenu BC: B cOCTOSAHMK BbICOKOrO YpOBHS («H») — 2.4+5 B, B COCTOSIHUM HU3KOrO YPOBHS
(«L») — = 0,4 B. BbixogHoe conpoTueneHue Lenu He 6onee 10 kKOm.

Tepmonpeo6pasoBatenu conpotuBnenusa (TC). MNpumeHsaoTca ogHotTunHble TC,
nmetoLLme xapaktepuctuky 100, 500 (a=0,00391 °C), Pt100, Pt500 (a=0,00385 °C").

MpeobpasoBaTtenu n3dbiTouHoro gasnenus (MA). Ncnonbaytotes M ¢ BeIXOAHLIM
curHanom 4-20 MA 1 BEpXHUM NpeaenomM namepeHuin He bonee 2,5 MMa.

1.2.2 WU3mepsiemble u paccHumbieaeMble 8eslu4UHbI 8 cucmemax TB1...TB3

Tabnuua 2
O603H. HavnmeHoBaHue [nana3soH 1 eq. namepeH. [[okasaHus
G1...G3 |OGbeMHblii pacxos 0—10°% M3y
@1...93 [MowHocTb no Tpy6am 0 — 108 kan/u Tekywme
d® |MowHocTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |Temnepatypa Bogpl 0-180°C
P1...P3 |30bITOMHOE AaBneHne 0-2,5MlMa Texywwve
dt PasHocTb Temnepatyp Bogpl t1 — 2 0—-160°C Vi apxins-
— Hble cpen-
tx TemnepaTypa X0NnoaHoW BoAbI 0-180°C Hne
ta TemnepaTypa Bo3gyxa mMuHyc 50 — 130 °C
V1...V3 |O6bem Boapl 0-108ms
M1...M3 |Macca Boapl 0-108T
dM |Macca Bogbl, 0TOGpaHHON N3 CUCTEMBI
Qrs, NToroBble
chf, TennoBasi aHeprus 0 - 107 M'kan apxmvllaHble
g(l-)lz gpeMﬂ HOpManbHou paboThl 0 — 5% 10%4ac
peMsi OTCYTCTBUS cyeTa
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1.2.3 [Mapamempbi apxueoe
TennoBbluncnuTens obecneynBaeT hopMNpOBaHNE apXMBOB:

1) UHTepBanbHble apx1Bbl (YACOBOM, CYTOYHbIN U MECAYHbIN) — CPEAHNE 3HAYe-
HMs (Temnepartypa, pasHOCTb TeMnepaTyp, AaBNeHne) N HaKOMMEeHHbIe 3HaYeHus (Konu-
YeCTBO TENOBOW 3HEpPrun, 06 bEMbI, Macchl, BpEMS HOpMaribHOM paboTbl U BpeMs OTCYT-
CTBUS cYyeTa) M3MepseMbIX BENNYMH HA COOTBETCTBYIOLUMX MHTepBanax. O6bemMbl apxu-
BoB: 1440 (60 cyTok) — YacoBbix 3anuceit; 400 cyTouHbIX 3anmcer n 60 MecsvHbIX 3anucen.

[ononHMTeNbHO B KaXAOM M3 MEPEYUCIIEHHbIX apXUBOB PErncTpupyroTca Kogbl U
BpeMS AEeNCTBUS HELTaTHbIX CUTyauu.

2) UToroBbIN apxuMB — 3Ha4YeHWs C HapacTalowyM UTOrOM (KONMYeCcTBO TensoBOW
3Heprum, o6bembl, Macchl, BpeMsi paboTbl) n3MepsieMblX BENUYUH CO BPEMEHU nocnen-
Hero cbpoca apxmBa Ha koHel cyTok. O6bem ntorosoro apxusa 400 3anucen.

3) ApxuB gnarHocTuyeckom nHcdopmauum.
ApxuB COCTOMT M3 3-X YacTen:
— ApxuB nsmeHenus bl — ukcaumnsa nameHeHnin HaCTPOEYHbIX NapamMeTpPOB.

— ApxuB cobbITUI — hurKcaums cbpoca MHTepBarnbHbIX U UTOrOBOrO apXMBOB, N3Me-
HeHus HacTpoek c MK, paspelueHus/3anpeta gocTyna K HacCTpPonKam.

— [lnarHocTUYeCKUN apXuB — PUKCALMSA BKIMIOYEHUS/OTKITIOUYEHNS CETEBOIO NUTaHUS,
TEXHOMNOIMMYECKNX COOBLITUN.

Ob6bem apxuBa guarHocTmyeckon nHpopmaumm He meHee 3060 3anuvceli.
Mpw BbINonHeHnn onepaunn CBPOC nHTepBarbHbIE Y UTOTOBbIA apXMBbI OYMLLIAKOTCS.
C6poc apxvBa QUarHoCTM4EeCKON MHOpMaLMM HEBO3MOXKEH.

[Mpun OTKMIOYEHUM NMUTaHUS TENNOBLIYUCIMTENS BCE apXmBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATU B TeYeHMe cpoka cryx6bl npubopa.

1.2.4  JkcnnyamayuoHHble XxapaKkmepucmuku

Pabouve ycnosus akcnnyaTtaumm:
TeMnepaTypa OKPYXaOLLErO BOZAYXA ....ccuvveeeeeeraiiueeeeeeaanns oT muHyc 10 go 50 °C.
aTMocepHOro AaBneHns B uManasoHe o1 84 po 106,7 kla;
OTHOCUTENbHAs BNaXHOCTb OKpyxatoLero Bosgyxa npu 35 °C ... 95 %.
HanpsPKEHHOCTb BHELLUHEro MepeMeHHOro MarHWMTHOro nomnsi Yactoton 50 Iy
2 LYo o) 11T PR 400 A/m.
Bnbpauuun yactoton (5-25) 'y 1 aMNMTYOON CMELLEHUS ......................
CTeneHb 3awWwuThl KOpnyca OT NPOHWKHOBEHWS MbINN U BOAH ...
[aBAPUTHBIE PABMEPDI .....evieeeiiiiieritiee ettt
Macca B TPaHCNOPTHOM YMAKOBKE HE BOMEE ......coceviiiiiieeiiiiiee e
CPEOHVIN CPOK CITYIKOBI ...eeieeeiieiitieee et e ettt 12 nert.
YcTaHoBneHHasA 6€30TKa3HAA HAPAOOTKA ....cccovuvererruveeeeiireeeniieeesnieeeeaineeenaes 75000 u.

* CTeneHb 3awmThl IP54 obecneunBaeTcsi Npyu 3akpbIiTON Kpbillke pasbema USB. B
npouecce 3KCnnyataunm gaHHbIA BXO4 UCMONb3yeTCs 3NM304NYECKN.
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1.2.5 Memposnozu4yeckue xapakmepucmuku e pabo4ux ycsoeusx

Tabnuua 3.
BennyuHa [vnanasoH | Mpenens! norpetuHoctn® | MorpeluHocTs
Konun4ectso TennoTbl (Tennoson o_10” | % (0,5 + Atmin/At) % 2 OTHOGHTERbHES
aHeprum), MOx (Ckan) + (0,1 +10/AQ) %
Macca TennoHocutens, T 0-108 +0,1% OTHOCUTESbHas!
O6bem TennoHocuTens, m3
KonuuecTtso namepsiemoit cpedbl, | 0 — 108 +1eqn. mn. p. abcontoTHas
M3 (T, KBT-4)
CpeaHuini 06bemHbIN pacxod, M3/y 0-10° (0,01 +1/T) % OTHOCUTENbHas
TemnepaTypa TennoHocutens, °C | 0—180
Telane}/)r;Typa Bo3gyxa, °C -50 — +130 $0.1°C abcontotHas
Pa3HocTb Temnepatyp, °C 0—-160 | + (0,03 + 0,0006At) °C | abcontoTHas
W36biTouHoe aaeneHve, MMa (krc/em?)| 0 — 2,5 +0,1% npueegeHHas
TekyLuee Bpems +0,01% OTHOCUTEmNbHas

T 2 8 — nepuop nsmepeHust pacxoaa, C.

Tabno v nHTepdecHoro Beixoaa.

TNINYMHON.

Atmin — MMHUManbHasa n3Mepsiemasi pasHoCTb Temnepartyp, Atmin=2°C.
At — pa3HocTb TeMnepaTyp Boabl B ABYX Tpybonposoaax, °C.
A® — pa3HOCTb TEMMNepaTyp ropsiyen 1 xonodHowm soapl, °C.

1) nOFpeLUHOCTVI HOPMUPOBaHbI OT BXOAHbIX Lenen TennoBblYNCNNTENS A0 ero nokasaHun Ha

2) MorpeluHoCTb HOPMMPOBaHa NpU YCNOBUM U3MEPEHNSA Pa3HOCTM ABYX TemnepaTtyp.
3) MorpelHOCTb HOPMMPOBaHa Npu YCNoBUW ONpeAeneHns pasHOCTV ABYX TeMnepaTyp, OAHa UX
KOTOpbIX M3MepseTcs, a BTopas (TemnepaTypa XOnofgHOW BOAbI) NPUHSTA YCNOBHO NOCTOSHHON Be-

Y Loy GaTo] == T o T T N [ I T =T o)==V
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1.3 AnekTponuTaHue

OnekTponuTaHve TB7 ocyLlecTBnseTcs OT BCTPOEHHOW NuTneBon 6atapen ¢ HOMUHaIb-
HbIM HanpsbkeHueMm 3,6 B unu ot BHeLUHero ceteBoro 6oka NMTaHns ¢ BbIXOAHBIM Hanpsixe-
Huem 10-16 B n Tokom He meHee 100 MA.

I'Ipumeqauue I'Ipm nponagaHun BHELWIHero NuTaHna TennoBblMUCTIUTENB NepexognT Ha
paboTy oT BCTpOeHHoN HaTapeun.

Mpu nogkntoveHum MK no uHtepdericy USB Beiumcnutens nutaetcs ot MK.
B TennosbMmucnnTENb MOMYT YCTaHaBnmBaTbLes 6atapemn 3-x Tunopasmepos: AA, C u D.
B cnyyae aBTOHOMHOro NMTaHUSA pekoMeHAyeTcs ycTaHaBnmBaTh 6atapeto Tvna C.

Mpu 3akase TeNNOBLIYUCNIUTENS C BHELLHUM UCTOYHMKOM MUTaHWUS yCTaHaBNvMBaeTCs
baTtapes AA, HE3aBMCMMO OT MOZENM.

Mpu ncnonb3oBaHMK ynNbTPa3BYKOBLIX PACXOAOMEPOB C NUTAHWEM OT TEMNNOBLIYUCN-
Tensa pekomeHayeTcs npumeHaTb 6atapeto Tuna D.

3aBucuMocTb BpemeHn paboTbl TB7 OT 4acToTbl BXOQHOMO CuUrHana npegcraBieHa Ha
puc.1.1.

£ 12— TB7-01M, TB7-04.1M T T
s 11, /| TB7-03M, TB7-04M, TB7-05M
g 10 ! -
i ———
o
batapes C ] \

a8 7 ™~
> 6 - - |
g N
= | TB7-01M, TB7-04.1M | ||| _

3 /| | TB7-03M, TB7-04M, TB7-05M

2 N — e S

1 Batapes AA —

0.1 1 10

Yacrota 1 kanana, 'y,
Puc. 1.1 — Pecypc 6atapen

MpumeyaHne Pecypc 6atapen paccuutaH 13 yCroBUsiX:
* Temneparypa okpyxatoLero Bozayxa 0 — 25 °C,
+ BpeMsi paboTbl no nHTepdelicy (kpome USB) o 3 4acos B MecsiL.
+ Bpems paboTbl nHAaMKaTopa Ao 3 YacoB B MECSIL,.

Ecnu peanbHble ycnoBus akcnnyaTaumm OTAMYaoTCs OT YKa3aHHbIX Bbille, TO pacyeT-
HbI pecypc paboTbl 6aTapen yMeHbluaeTcs.

BbluncnuTenb kOHTponupyeT pa3psag 6atapen nutaHus u pecypc 6atapewn. MNpu cHu-
XeHun HanpsxeHusa nutanua oo 3,15 B Ha akpaH BbiBOAUTCA NpegynpexaeHve LB.

B cnyyae nosiBneHus npusHakoB paspsga 6atapen (LB) oTkntouaetcsa nogcseTka UH-
Avkatopa 1 yBenuunmBaeTcs LMK n3mepeHns temnepartypsbl o 600 c.

HopmanbHoe dyHkunoHmpoBaHue TB7 obecneunBaeTcs 4o 2-x Hegenb nocne akTu-
BM3aUUM NpusHaka paspsga 6atapen. ApXuBbl U HAKOMIEHHbIE UTOTM COXPAHSAIOTCA U MpU
nonHoMm paspsige 6atapew.

BHUMAHME! Pab6ota agantepos Ethernet nnu RS-485 Bo3aMo)kHa TONbLKO NPW NOLKITHO-
YyeHHOM ceTeBOM Brioke nuTaHus.
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1.4 3au.|v|Ta OT HeCaHKUMOHMUPOBAHHOIo BMeLllaTernibCcTBa

[nsa npegoTepalleHnst HeCaHKLMOHMPOBaHHOIO BMeLlaTenbcTea B paboty TB7 cyuie-
CTBYIOT CriefiytoLLne YpoBHM 3aLLMThI.

3awmTa oT U3MEeHEeHUA KanmbpoBOoUHbIX KO3h(ULIMEHTOB U OT BHECEHUSA NU3Me-

HEHWWN B 3MEKTPOHHbLIN MOAYNb BLINOMHAETCA HAHECEHWEM OTTUCKA Knenma rnosepu-
Tens (puc. 1.2 a).

— -
OTTnCcK KneﬁlMa‘j
rocnoseputens |

MecTo nnombupoBaHus
MHCMEKTOPOM
| g P
a) Nnomba rocnoeepuTens ©0) MNnomba nHcnekTopa cHabXxatoLLen opraHn3aumm

Puc. 1.2— Mecta nnom6upoBaHunsi BbIMUCIIUTENS

M3mMeHUTb KanMbpoBOYHbIE KOI(ULIMEHTHI C KNaBuaTypbl U MO UHTepdency npwu
Hann4uu nnombel rocnoseputens HENb3A1.

KonmponbHasi cymma kanubpoeok (KCK), nocTynHa ansi n(pocMoTpa Ha aKkpaHe Ten-
nosblumcnutens (meHto CEPBUC- UH®OPMALIUA O NPUBOPE) (cm. puc.3.12).

3awmTa HacTpoeYHbIX NapaMeTpoB obecneymBaeTcs NomMOoM MHCNEKTopa Tenmno-
cHabxaroLen opraHusauum (puc. 1.2 6).

OTKntoYeH e 3aLLnThbl HA U3MEHEHNE HACTPOEYHbIX NapamMeTPOB BhIMOMHSETCS Haxa-
TMEM Ha KHOMKy JocTyna (CM. puc. 2.2).

3awumTa yctaHaBnuBaeTcs:

— NP NOBTOPHOM HaXXaTu KHOMKU O0CTyna;
— o ncrtevexmm 60 MWHYT C NepBOro HaXxkatuna KHOMKU 4OoCTyna.

Mocne aToro Bce NOmMbITKM U3MEHEHNS HACTPOEYHBIX NapamMeTPOB UTHOPUPYIOTCS.

[na onepaTMBHOIO KOHTPOSISt M3MEHEHWS HACTPOEK TENNOBLIYUCIUTENS NpeaHa3Ha-
YeHa KOHMpoOJibHasi CyMMa Hacmpoe4YHbIX napamempos, KoTopas oTobpaxaeTcs Ha
akpaHe TennosblumcnmTens (CEPBUC-UMH®OPMALIUA O MPUBOPE) (cMm. puc.3.12).

3awmTa BcTpoeHHoro MO oT HecCaHKLUMOHUPOBAHHOIO BMeLLaTeNnbCTBa.

[ns onepaTuMBHOro BbIsIBNEHNS hakTa nuameHeHus BCcTpoeHHoro MO Tennosbluncnun-
Tensa npegHas3HavyeHa KoHmporsbHass cymma [10. KoHTponbHas cymma [OCTynHa Ans
npocmoTpa Ha akpaHe Tennosbluncnutens (CEPBUC- UHOOPMALIUA O NMPUBOPE).

ApXuB AMarHocTnyeckom MHcdopmMmauumu.

C uenblo KOHTPOMS 3a M3MEHEeHUAMMN HacTpoeKk 1 paboTocnocobHOCTM TeMnoBbIYMC-
nuTtens nmeetca 3 HecTupaeMbix apxvea (Apxus nameHeHus b1, Apxvus cobbitui, [ina-
FHOCTUYECKUIA apXuB).

B apxvBax dmKcupyoTcs AeACTBUSA NOMNb3oBaTeNen No OTKIMIOYEHUIO 3aLUNUTLI Ha K3-
MEHEHNEe HacCTPOeK, UBMEHEHMIO HAaCTPOEYHbIX NapamMeTPOB, NEPEKIIOYEHMIO HAacTpoey-
Hbix 6a3 AaHHbIX, NPUMEHEHUI0 TEXHOMOMMYECKUX PEXUMOB (noBepka, kanubposka),
cbpoc apxuBa.
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1.5 Be3onacHocTb akcnnyaTauuu
TB7 He obnapgaeT hakTopamu, MEILLMMK ONacHbIN Xxapaktep npu paboTe ¢ HUM.

Mpun akcnnyaTauum U UcnbiTaHusx TB7 gomkHbl cobnioaaTtees «MpaBuna TexHuye-
CKOVA 3KCMyaTaumn aNeKTpoyCTaHOBOK NoTpebuTenei», «Mpasuna TexHukn GesonacHo-
CTM Mpu  SKCMMyaTauuum  3NeKTPOyCTaHOBOK  noTpebutenei» u  TpebGoBaHus
[OCT 12.2.007.0.

Obwue TpeboBaHusa 6esonacHocTy npu ucnbiTaHusax no FTOCT 12.3.019.
2 YcTtpoucTtBo u paborta

2.1 CBefeHMA O KOHCTPYKLMK

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

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

MNHavkaTop ceTeBoro nuTaHus
MHankaTtop

Knasnatypa

3aBoAcCKol HoMep

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

—
= Cnot ana SD-kapTbl

Pasbem nHTepdenca RS232

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

BHyTpu npubopHOro oTceka pacnonoXeH MMKPONpOoLLECCOPHEIN MoayInb, obecneyvsa-
oM npuem, o6paboTKy 1 perncTpaumio AaHHbIX OT NEePBUYHBIX AaT4MKoB. Ha nuueson
naHenu npubopHOro oTceka HaxoasaTCs MHAMKATOP, KnasmaTtypa 1 pasbem nHTepdenca
USB.

Ha TbinbHOM cTOpoHe NMpuBOpHOro oTceka pacnonaratoTca batapes nuTaHus, agan-
Tepbl MHTEpdencoB, KHoMKa AoCTyna K HaCcTPpoeYHbIM napaMeTpam v nnomba rocnosepu-
Tens.

B HwxHen YacTu npnbopHOro oTceka HaxoaATCa CNoT Anst nogkntoveHns SD-kapThl,
pasbem DB9 uHTepdbernica RS232, a Takke pasbem RJ45 nHtepdencos Ethernet nnu
RS485 (no 3akasy).

|| Mpumeyanne B mogeny TB7-04.1M JTanT criot ans noakniodeHns SD-kapTbl OTCYTCTBYET. ||

Mo ymonyanuto TB7 noctaBnsetca ¢ uHtepdericom USB n RS232. Mo otaensHomMy
3aKka3y MOXeT ObITb ycTaHoBMeH agantep uHTepdenca Ethernet unn RS485. ononHu-
TenbHbIN UHTEPENC MOXKET ObITb YCTAaHOBMEH MOMb30BaTENEM CaMOCTOATENbHO. [ops-
[OK YCTaHOBKM U HAaCTPOWMKM NpuBedeH B npunoxeHusax E n XK.

Bua cHM3y Ha npnbopHbIn OTcek NpeAcTaBneH Ha puc. 2.2 n 2.3.

Mocne noeepkn TB7 npubopHbIN oTcek NnombupyeTcs noseputenem. Mecta nnomoéu-
poBaHusi NokasaHbl Ha puc. 1.2a.
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Pasbem ang  MecTo yCcTaHOBKM Batapes
NOAK/OYEHMNSA naom6bl
6atapeu rocnoeepuTens

Mnata nHTepdeliica

3awuTHas

KpblLIKa

Mnata nHTepderica

Ethernet unn RS485
(no 3akasy)

KHonka goctyna
K HaCTpOeYHbIM

napameTpam b
=
-——#7_‘__-:’
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 yCTaHOBKM BaTapes
NoOAKNHOUEHMNSA nnom6bl
b6aTtapen rocnoseputens

KHonka pgoctyna .
K HacTpoeYHbIM 5 MnaTa nHTepdeica
napamMeTpam ' usB

PasbeM ansa
noAkstoYeHus
BHELH.MUTaHUS

PasbeMbl ans
noAKNoYEeHNs
BHELWIHMX uenen

Pasbem DBOM
nHTepdeinca RS232

Puc. 2.3 — Bug cHudy Ha npnbopHebin otcek TB7-04.1M Nant
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MoHTaxHbIi oTcek (puc.2.4) CoaepXUT KNEMMHMUKN ONA NOAKIYEHNUS CUTHAMbHbIX
FIMHWIA OT NEPBUYHBIX AATYMKOB U BHELLIHEro MUTaHUS.

MoHTaxHbIn oTcek ans mogenu 04.1M J1anT KNeMMHUKOB He nMeeT.

KneMMHuKM ans
NnoAKNOYEHNS
BHELIH.MNUTaHUsA

KneMMHukn ansa
NoAKNOUYEHNS
BHELUHUX Lenen

FepmoBBOAbl PG9
Puc. 2.4 — Bug Ha MOHTaXHbIN OTCEK NPY CHATOW KPbILLUKE
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TB7 umeeT 4-X CTPOYHbIN XuakokpuctTannuueckun niankatop (XKKWN) ¢ nogceeTkon.

[pn aBTOHOMHOM MUTaHWUWU UHOUKATOP racHeT cnycT4 30 c nocne nocnegHero Haxa-
TUA Ha KHOMKW.

Mpumeyanue [Npy NOBTOPHOM HaXaTuy Ha Ntobyto KHOMKY Ha MHAMKaTope oTobpaxaeTcs
NYHKT MEHI0, KOTOPbIV ObiN BbIGPaH HAa MOMEHT ralleHusi UHAUKaTopa.

OTobpaxeHne HGopMaLmnn Ha uHaMKaTope NpeacTaBneHo Ha puc.2.5.
HeT cumBona - AOCTYN 3aKpbIT

Tekywme nata v BpeMsi == 02.02.1101:07:04( [ )e="A" - fOCTyn paspeLlueH
o TEKYLWWUNE "M" - pexum noeBepku
Bbl6paHHbIN MYHKT MEHIO mmp "R L
APXWB bl LB" - pa3psas 6aTtapeu

Tvn HewTaTHOM cuTyaumm
Puc. 2.5 — OTobpaxeHne nHdopmaumm Ha nHgmkatope

B npaBom BepxHeM yrny akpaHa oTobpakaeTcsi pexvm TennoBblYncnuTens (4ocTyn K
HacTpoeyHbIM napameTtpam ([), nosepka (M), paspsag 6atapen(LB)).

B npaBom HwxHeM yrny akpaHa oTobpaxaeTcs 0603HayeHne HewTaTHON CUTyauun
npu n3MepeHun napaMmeTpoB UMK annapaTHble HEMCNPaBHOCTK, BbISIBINIEHHbIE B X0Ae Ca-
MOAMarHoCTuKW. Mpn OTCYTCTBUM HELUTaTHbIX CUTyauuii Uy annapaTtHbIX HencnpaBHO-
CTel ykaszaHHoe norse octaeTcs CBOGOAHBIM.

KnaBnatypa coctount 13 6 knasuwl. HasHayeHve knaBuLL:
@ @ @ @— Bbl60p MYyHKTa MEHI0 N U3MEeHeHNe 3Ha4YeHnda napameTpa;

B808) — Bxoq1 B BEIGPAHHbIN MYHKT U (hUKCALMA 3HAUEHWS! UMW NPOLIEAYPLI;

— BO3BpaT Ha npe,u,bl,u,yu.mﬁ YpPOBE€Hb MEHIO.



Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 15

2.2 AnropuTtm paboTbl

Pabota TB7 3akntovaeTcsi B npeobpa3oBaHnM BXOAHbIX CUTHANOB B NOKa3aHUsi CoOT-
BETCTBYIOLUX (PN3NYECKNX BENNYVH.

CurHanbl ot TC u N[ nogsepratotcst npeobpas3oBaHnio ¢ Nepnoaom:

— 60 c B criy4ae oTCyTCTBMSI BHELUHEro nutaHus (cetesoro unu USB) n norawweHHoro
WHOMKaTopa;

— 600 c B criy4yae Hanuuus npuaHaka paspsga 6atapen (LB);

— 6 ¢ BO BCex OCTanbHbIX Cry4asax (MMTaHne OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOSIHME UHAMKaTopa).

Mmnynbcbl oT BC o6pabaTtbiBaloTcs TennoBbIYMCINTENEM B MOMEHT NOCTYMNEHUS.
[Mpeobpa3oBaHne 3HaYeHUn COMPOTUMBIIEHWUS] B MOKa3aHMs TemnepaTtypbl COOTBET-
cTByeT ypaBHeHusam FOCT 6651.
[TNOTHOCTE M 3HTaNbLNNA TEMSOHOCUTENS BBIYUCNSAIOTCA MO YPaBHEHUAM, annpoKCu-
mupytowmm gaHHble TCCCL, rae B Ka4ecTBe apryMeHTOB CriyaT n3MepeHHas Temnepa-
Typa 1 n3amMepeHHoe n3bbiToyHoe Nnbo foroBopHOe abCconoTHOE AaBMeHMe.
Macca TennoHocuTens v Tennosas 3Heprusa BblYMCAIOTCA MO hopMynam, npuBeaeH-
HbIM B NyHKTE 2.7, B COOTBETCTBUW C BBEAEHHbLIMY HAaCTPOMKaMMu.
Ha ocHoBaHWM NnapaMeTpoB BXOAHbLIX CUrHaNoOB NPOM3BOAUNTCS pacyeT nsmepsemblix
BENNYMH:
o Ob6bemHbIl pacxol - NponsBeAeHe CyMMbl MMMNYnbCoB Ha BU, npuBegeHHoe Kk
nepuogy o6HOBNEHUsi NokasaHui (oT 8 c);

e Maccosnblli pacxod, mennosol nomok rno mpybam u menmnoebiM 8800am — TEKY-
LiMe 3HAYEHUsI MacCbl U TEMMOBOW SHEPrUK, NPUBEAEHHbIE K Nepuogy obHoBMe-
HWSA NOoKa3aHUNn.

B apxuBbl (HacoBble, CYTOYHbIE U MECHYHbIE) TEMNMNOBLIYUCIUTENS 3anMCbiBaOTCA:

o CpedHeapughmemuyecKkue rnoka3aHusi 0agnieHusi - 4aCTHOe OT CYMMbl TEKYLLMX
noKasaHWi Ha YMCIIo NX M3MEPEHWI 3a Yac, CYTKU N MecsLl.

o CpeldHes3selweHHbIe rokazaHusi memriepamypbl — YacTHOE OT CyMMbl Npon3Be-
OeHVI MoKasaHui TeMnepaTypbl M 3HAYEHWIA Macchl Ha Nepuoae N3mMepeHu Ha
nokasaHus Maccbl Ha MHTepBane apxmeMpoBaHus. [1py OTCYTCTBMM MMMYNbCOB
oT BC nokasaHus npuH1MaroT cpegHeapudmMeTnyeckoe sHaveHmne.

e [lokasaHus obbema — cymma npounsBedeHns Yicna MMnynbCcoB 3a NHTepBan ap-
XVBMPOBaHNSA Ha BEC UMMYyMbCa.

o [loka3saHusi Macchl U menogoli 3Hepauu, BbIMUCIIEHHbIE NO chopMyrnam, npuse-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBELEHHbLIMU HAacTPOMKaMu.

o JImozoenbie nokasaHusi o6bema, Maccbl N 3HEPTUN HA MOMEHT OKOHYaHUSI UHTEP-
Barna apxvwBMpOBaHUS.

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

Mopsgok pacyeTa CyMMapHON TENMOBOW 3HEPrUM 3aBUCUT OT 3HAYeHUs napameTpa

«MAcn.Qte» no kaxgomy Tennosomy BBOAy (CM. n. 2.6). Mo ymonyaHuio 3HayveHue
«Mcn.QTte = EcTb».

TB1 TB2 TB3 3HayeHune «Mcn.QTe»
Qcymm = +QrB1 +Qrs2 +Qrs3 Cymma
— QrB1 — Q.2 — QrB3 PasHocTb
0 0 0 Ectb, Het

BHUMAHMUE! Tpu yctaHoske «Mcn.QTe = HeT» 3HaYyeHue TennoBou aHepruu no TB
He paccyuTbiBaeTcA!

B TB7 BcTpoeHa cucTtema guarHocTvku paboTbl y3na yveTta. Anroputm paboTsl npu
HanMMYuM HewTaTHbIX CUTyauuin u onucaHne kogoB HC anst nx pacnosHaBaHus npuse-
AeHbl B MNpunoxeHun A.
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2.3 TMMpwHuun opraHMsauumn Tennosbix BBoaos (TB)

Mopknioyaemble K TENNOBLIYUCAUTENO AaTYUKM UMEIOT XKECTKYIO NPUBSA3KY K HOMEpPY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHoe Yncno nogknovaemblX 4aT4MKOB
B 3aBMCUMOCTM OT mogenun TB7 npuBeaeHo B Tabnuue 1.

HasHauyeHne TpybonpoBoaoB:
Tpybonposog Tp1 — nogatowumin, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTHY OT 3Ha4YeHUst napameTpa KT3 ncnonbayeTtcs:

— KT3=1 — gns y4yeTta o6bema Boabl (KaHan XonogHON 1nv NUTLEBON BOAbI).
— KT3=2 — onsa nsmepeHns u permctpauum temneparypbi;
— KT3=3 — aons pacyeta Tennosou aHeprun (kaHan MBC nnu nognuTkm);

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 13 pacyeToB v MHAMKALUN UC-
KrnovaeTcs.

24 CTpykTypa 6a3 AaHHbIX HAaCTPOEYHbIX NapamMmeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble Ans HOpMaribHOro (byHKLI,VIOHVIpOBaHVIﬂ
TEeNNOBbIYNCITIUTENA XPAHATCA B 6asax gaHHbIX.

TB7 nmeeT gBe 6a3bl gaHHbIx (601 v BA2). Mo ymonyaxuio BA2 oTkntoveHa.
Kaxkgasa n3 6a3 gaHHbIX coaepXuT 3 rpynnbl HACTPOEYHbIX NapamMeTpoB:

CuctemHble napameTpbl — NapaMeTpbl, onpegenstolme paborty TB7 B uenom.
O6wue napameTpsl no TB — napameTpsl, onpegenstoLne anroputm pacyerta
TENnnoBON 3Heprnm, crnocobbl KOHTPONA YacoBoro Tenna, 6anaHca macc u Temne-
paTyp B Kaxaom u3 TB.

MapameTpbl TpyGonpoBoaoB — napameTpbl Nnoakntodaembix BC u MM, gorosop-
Hbl€ 3HAYeHMs U CNOCcoObl KOHTPOSS YacoBOro obbema no Kaxaomy uns Tp.

B kaxabl KOHKPETHBI MOMEHT aKTUBHOWN siBNAeTCcHA ogHa n3 bJ.

Uncno goctynHbix B (ogHa vnu gBe) M cnocob Mx NepeknoyeHusl 3agatoTes npu
HacTpoike TennoBbIMUCINTENS.

Mpu ncnone3osanun AByx Bl nx cmeHa BO3MOXHa Tpems cnocobamu:

C KnaBmaTypbl:

"  3anpeLleHo;

" MPU OTKITKOYEHHOW 3aLUMTE;

= [IpK BKIKOYEHHON 3aluuTe Mo naporsnto.
yaaneHHo no komaxge c NK:

= 3anpeLleHo;

= [IpKU BKIKOYEHHON 3alumTe Mo naporso.

aBTOMaTU4ECKM B 3apaHee yCTaHOBMEHHOe BpeMsi. [1py HacTpolike TEMMOBbIYUC-
nutens cMeHa aktueHow B[] 3apatotca gatel nepekntodequnsa B (BO1->b02 n
BO2->BAO1).

Homep aktmBHol B[] otobpaxkaeTca Ha akpaHe B meHio CEPBUC-Aktue.B[.

MapameTpsbl, 3anucaHHble B B[], AOCTYNHLI ANS NpocMoTpa Ha akpaHe TB7 Hesasu-
CMMO OT YCTaHOBIIEHHOIO YPOBHS AOCTYMa K HACTPOEYHbLIM NapamMeTpam.
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2.5 OpraHusauusi MEHIO

[ina npocmoTpa n3mepseMbix NapaMeTpoB TeENNonoTpebnexHuns, a Takke napameTpos
B[l npymeHseTca MHOroypoBHeBasi cucteMa MeH!o.

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

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

TB1 TB1 Yacoson F NH®. O NPUBOPE CUCTEMHbIE

TB2 TB2 CyTOYHbIV F KOMMYHUKALINA Ba1

TB3 TB3 MecsauHbI F HANTAOKA ba2

an an MToroBbin F OQHEPFOMOTPEBN. | OOMN. UMMN. BXOA
Apxus nameH. b1 | AMM. HENCMPABH. [ AUCK.BXObl
ApxuB cobbITUI I AkTuBHasa B YTMPABI. B2

OwvarHoct. apxuB [ Tun Gatapeun

I Hanp. nutanus

I ANCKPETHBIE BXOObI
OToGpaxeHue NyHKTOB [ TENEMETPVA

MEHIO TONILKO NMpu  —p CBPOC APX1BA
OTKMIOYEHHOM 3auTe NOBEPKA
Puc. 2.6 — CTpykTypa MeHIo TennosbluncnuTens

C uenbto yoobctea HaBuraumm No MEHIO CyLLECTBYET [iBa YPOBHS:
e YpoBeHb Nnonb3oBaTtens;
o CepBKCHbIN YPOBEHD.

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

CepBUCHLIN YPOBEHb MO3BONAET NpoCMaTpmBaTh (M3MEHSTb - TONMbKO MpU paspe-
LIEHHOM A0CTYMe) HacTpoeyHble napameTpsl Tennosbiuncnutens (HACTPOWMKW), ycta-
HaBnueaTtb napameTpbl nHTepderncos (KOMMYHUKALMN), koHTponupoBaTh BbIXOOHbIE
3Ha4yeHus nepBuyHbIX AatymkoB (HANAIKA), aktuBuaupoBaTb pexum nosepku ([1O-
BEPKA) 1 BbINOnHATL cOpoc apxnBoB 1 UTorobix nokasaHun (CBPOC APXUBA).

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

MNpumeyaHne V3meHeHne HAaCTPOEYHbIX MAapamMeTpPOB, aKTUBM3aLMA PeXxnMa rnosepky
unu cépoc apxmsos Bo3MoXxHbI TOJTIBKO nipu oTkntoveHHow 3awumre!

BknioyeHne CcepBUCHOTO YPOBHS OCYLLECTBMSETCS MyTEM HaxaTus U yaepXaHusi
kHorkn MEHKO Ha Bpemsi He meHee 8 ¢ unm HaxkaTneM Ha KHonky JocTtyn.

OTKNIoYEHNE CEPBUCHONO YPOBHS BbINOMHAETCA MyTEM MOBTOPHOMO HaXaTtusi U yaep-
*aHusa kHonkm MEHIKO Ha Bpems He meHee 8 ¢ unu aBToMaTnyeckn yepes 1 yac nocne
BXO[a B CEPBMWCHbI YPOBEHb.

I'Iapameprl, He BnudrLme Ha MeTporiorm4eckmne Xxapaktepuctmkn nnn anropuTtm pa-

60TbI (CKOpOCTb OOMeHa no UHTepdericy, NPOTokoNn obMeHa u ceTeBo Homep npubopa),
MOryT GbITb M3MEHEHbI MPU 3anpeLLeHHOM AOCTYreE.
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2.6 HactpoeyHble napameTpbl

B naHHOM pasgene npuBedeH cocTaB HacTpoeyHoun 6a3bl AaHHbIX TB7.
3HayeHus, BblAeNeHHbIe LIBETOM, YCTAHOBIMEHbI MO YMOMYaHWIO Npy BbIMyCKe.

CUCTEMHBIE
WOEHTUOUKA- CeT.agpec CeTeBoW agpec: 9+255
LS Kop.opr. Kop opranmsaumm: 9 cumsonos

Odorosop Homep gorosopa: 9 cumBOnIoB
ABTOMaTUYECKMIN MEPEBO/ YaCoB Ha NeTHee/3uMHee BpeMsi:

— HeT nepeBofa; Bkn — ectb nepesoa. Mepesof Bbinon-
HsieTCs B 2 Yaca HO4M NocreHero BOCKpeceHbsl MapTa (OKTsiopst)
Ha 1 yac Bnepep (Ha3ag)

Yac otyeta |Yac otyera 0 +

OTyeTHble cyTkn Mecsua: 1+31. Mpu 3Ha4yeHUn paBHOM 31 OTYETHbIE CYTKU COB-
nagatoT ¢ KaneHaapHbIM Mecsuem

Cuctema

e EauvHnubl namepennin Q n P: — I'kan u krc/em?, CU — Tx 1 MMa
Tepmonpeo6p. | Xapaktepuctika TC: [IIIY]; 500M; Pt100; Pt500
gon. nmn. Bxon

Mcnonb3oBaxue gon. MMnNynbCHOro Bxoaa: m — He Ucnonb3yeTcd,
Ucnonbs. KOHTp.ceTn — KOHTPONb HanNpspKeHus ceTu; Cuet umn. — cyeT MMNynbCoB; Cur-
Han-usa — BXo4 curHanusauuu

HACTP. OATbI/

BPEMEHM MepeBop yac.

[Oarta oTyeTa

Bec. umn. | Bec umnynbca 0+9999,999, n/umn (BT-4/umn) 3 .

OMNmin MwHV1ManbHOEe YacoBOE 3HaYeHWe napameTpa HadeHns Aencrsm-
Mmax MakcumanbHOe YacoBOe 3Ha4YeHNe napameTpa TEMBHbI TIPV HasHake-

a p P HUM «CyeT.MMN.»
EA. usm EgnHuubl usmepexus: m3, kBT-4

YpoBeHb HP — HopmanbHO pa3oMkHyTbIn; H3 — HopmarnbHO 3aMKHY- 3HauyeHus gencTeun-
P TbIN TernbHbI NPY Ha3Have-
T noATs. Bpewmsi nogTBepxaeHus cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-nsa»

OUCKP. BXOObl
YpoBeHb — HOpMarbHO Pa3oMKHYThIN; H3 — HopMarnbHO 3aMKHYTbIV
T noAars. Bpems nogTBepxaeHusi cpabatbiBanus (0+99 c)

YNPABJIEHUE 52
Mcnonb3oBaHne B2: m — B2 He ucnonbayetcs (toneko bA1); Aa — BO2 nc-
WUcn. BO2
nonbaytotca 641 v 2
Cnocob nepekntoveHnst BI: Bpy4Hytro — nepekntovenve B[ ¢ knaematypbl vnm ¢ MK,
IABTO, N0 Aate — aBTOMaTMyeckoe nepexnodeHve B no nare
YnpasneHue cmeHon B ¢ knaBuaTypbl: 3anpeT — cMeHa
B[ 3anpelueHa; C naponem — cmeHa B[l no naponto npu
lycTaHOBMNEeHHoN 3awwumTe, C gocTynom — cmeHa B[] Tonbko 3HayeHusa nencTeun-
Npy cHsiTOV 3aLmTe TerbHbI NPU Ha3HaYeHUM
YnpasneHue cvenot B[] ¢ MK: 3anpeT — cmera B[] sanpe- | BA1<>B[12 «BpyuHyto»
C K LieHa; C naponem — cveHa B[] BoaMoxHa no naporto npu
YCTaHOBIEHHOW 3aLumTe

BO1 c [ata nepexoga bA2—>b[1

BA1<>B[2

C knaB.

3HaueHus oencTeun-
TenbHbl NPY Ha3Ha4YeHUn
BO1<>B[2 «ABTO, NO
aaTte»

B2 c [ata nepexoga 6A1->6[2
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MNapameTtpbl HacTpouku TB1...TB3

OBLUUE

Ccu Cxema nsmepenus: 0 + 14. NMpu CU=0 — TB He ncnonb3yetcs
KT3 KT3 — KoHdurypauus Tpy6onposoaa 3. KT3=: 0 — HeT uamepeHuin B Tp-ae 3; 1 — us-
®PT mMepeHue Tonbko V3; 2 — namepeHue Toneko t3; 3 —mamepenue V3 u t3, pacyet macchbl
M3. ®PT — popmyna pacyeta tenna 0 + 10
KoHTp.t KoHTponb TekyLmx Temneparyp: — KOHTPOMb BbIXOAA 3a AManasoH U3MepeHWii 1
" |ocTaHoB cyeta; C noAcCT. — KOHTPOrb M pacyeT Q 1 M no tgor
KoHTponb pasHocTi TemnepaTyp di=(t1-t2)<tmin: HeT — HeT KOHTPOnst;
KoHTp.dt |kOHTpOnb 1 NpogomkeHne cyeta; C NOACT. — KOHTPOrb 1 cyeT no dtmin, CyeT oTM. —
KOHTPOIb M OCTaHOB cyeTa
dtmin MuvHUManbHasi pasHocTb Temnepatyp. Beibupaetcst 2 unm 3 °C
Nen.tx Wcnonb3oBaHve Temnepartypbl xonogHou BoAbl tx: HeT — tx He ucnonbayetcs (hx=0),
) [oros. — ucnonbayetcs txa; U3M. tx nsmepsietcs
txn [oroBopHasi TemnepaTypa xonogHou Bogbl: 0 + 99,9 °C
Pxa [JoroBopHoe abcontoTHoe AaBneHne xonogHom Boasl: 1 + 25, krc/cm?
KoHTponb 4acosoro Tenna Q12 Ha oTpulatensHoe 3HaveHue: Het — HeT koHTpons; Bes
KoHTP.Q |MOACT. — eCTb KOHTPOTb; — KOHTPOMb 1 NpuceoeHmne 0 craraeMbiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HAYEHUS 1 OCTaHOB cyeTa
KoHTponb pasHocTy YacoBbix Macc dM=(M1-M2): E — HeT KoHTpons; Bes noacT.1 — KOH-
Tponb dM<— HB; Bes noacT.2 - koHTpors | dM | >HB; C noacT.1 — koHtposib dM<— HB v
KonTp.dM |npuceoerne M1 1 M2 cpeaHero sHadeHnst; C NOACT.2 — KOHTPOIb | dm r>HE 1 NpUCBOEHNE
M1 1 M2 cpegHero 3HayeHus
Jonyctumas BenuumHa Hebananca macc: HB=102 dMmax (M1+M2)
dMmax | YcTaBka Ha HebanaHc YacoBor macchl:0 + 4 % ot (M1+M2)
WUcn.tHB | ViavepeHve TemnepaTtypbl BO3Ayxa tHB: —He n3mepsietcst; U3m. — namepsietcs
KoHTp.R KoHTporb pesepca. [Ila] — HET koHTporsi; 5e3 NOACT. — eCTb KOHTPOMb; C MOACT. — KOH-
" |Tponb v n3meHeHue anroputma pacyeTa; CueT OTM. — KOHTPOSIb M OCTAHOB cYeTa
Wcnonb3osaHve QTB: — pacyet Q1B B TB; HeT — HeT pacyeta Q1B B TB; Cymma
Ucn.QTB
— Qcym=+QrB; Pa3HocTb — Qcym= —Q1B
MNapameTpbl no Tpy6onpoBogam TP1, TP2 u TP3
Tun BC Twn BogocyeTynka: MexaHuu. - mexaHndeckuit; BNV i) - aNeKTPOHHbIN; Tene-
MeTp. — umndpoBor kaHan pacxogomepa lMNurepdnoy
Bec umn. | Bec umnynbca Bogocyetynka: 0+9999,999, nutp
KoHTp. BC KoHTponb anekrponutaHus BC: m — HeT KoHTpors;; CeTb 06LLL. — KOHTPOIb OOLLIEV CETU NUTa-
) Husa BC; MhamBuna.«PC» —koHTponb paboTocnocobHOCTM pacxogomMepoB «Iutepdpnioy»
KoHTponb 4acoBoro obbema: (Rl — HeT KoHTpons; Bes NoACT. — koHTpors V>Vmax n
0<V<Vmin; C noAcT. — KOHTPOMb 1 NpUCBOeHNe nokadaHuam V=Vaor npm V>Vmax,
KoHTp.V |V=Vmin npn 0<V<Vmin n V=0 npu 0; C noacT. n koHTp.U — ToXXe, 4To «C noact.» v npu
KoHTp.BC#HeT nprcBoeHve nokasanvsam V=Vaor npu oTcyTCTBUAN HanpsbkeHns ceTu; Cyet
OTMEHeH — Toxe, 4To «be3 noAct.», u octaHoBka c4eTano Qu M
Vmax BepxHsist ycTaBka Ha Yacoson o6bem: 0 + 99999,9; m®
Vmin HuxHsis ycTaBka Ha YacoBon o6beM: 0 + 99999,9; m°
Vpor [orosopHon Yacoson o6bem: 0 + 99999,9; m®
toor [oroBopHas Temnepatypa B Tpybonposoge: 0 + 175, °C
Ppor [orosopHoe abcontoTHoe AasneHne B TpyGonposoge: 1 + 25, krc/cm?
Datunk P Hanuuue natunka gaenenust: [Jiy — HET AaTumka; ECTh, UGN — eCTb AATUNK, pacyeT aHTarb-
Ny 1 NNOTHOCTU Nno Puam; EcTb, He ncn — ecTb AaTyuk, pacyeT no Pgor
PB BepxHui npegen avanasoHa usMepeHnn garyuka: 1 + 25 kolow?
Pn [MonpaBka Ha BbICOTY BoAsiHOrO cTornba B UMMyrbCHOM TpyOke: i@ +99m
KoHTp.NT | KoHTpornb nycToi Tpybbi: E — HeT KoHTpons; [Aa - ecTb KOHTPOmb
Bxopg NT | Homep Bxoaa KOHTpons MycTow Tpybbl: 1+4. E — BX0[ He ucnonb3yercsi
Bxon R Howmep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ans CU=4, KT3=1). E— BX0O[ He
ncnonb3yeTtcs
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2.7 CxeMbl usmepeHumn B cuctemax TB1...TB3
Cxema namepenuii [ foife
(Ch) ; Y S| s dM Q12 Qr QrB
OTKpPbITbIe CUCTE MBbI
1 (M1-M2) M1-(h1-h2)+dM-(h2-hx))|  Her
3 = _(M1-M2) [M2:(h1-h2)+dM-(h1-hx)"] Her
o= Al = [[(M1-M2) [M1-(h1-h2y+dM-(h2-hx)"| dM:(h3-hx) | o
3|s|e (M1-M2) [M2:(h1-h2)+dM:(h1-hx)"| dM-(h3-hx) | O
NEN 2 M3 M1-(h1-h2)+dM-(h2-hx) | M3 (h3-hx)
3 2 M3 M2:(h1-h2)+dM-(h1-hx) | M3 (h3-hx)
1PVt CU=2|%<|1 | (M1-M2) [M1-(h1-h2y+dM-(h2-hx)"| et ~
» @ c — [} -
P2 g2 vz[[]]—v- SHEIEEL Tl (M1-M2)  [M2:(h1-h2)y+dM-(h1-hx)Y| et c
r_'_P_3 ___ o= 5] 5 1SS 2| M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| M3:(h3-hx) & 8
L’fJ:"?;@_"‘”""”””TW: 3 2 (M1-M2)  [M2:(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) od
Plett \gvr':tf 112|a|| M3 M1:(h1-h2)+M3-(h2-hx) | M3-(h3-hw) |
g QO+t 3r&ls] e o
1772 L 3|=[=7] M3 |M2(h1-h2+M3-(h1-hx) | M3-(h3-hx)
PL V1 gt1 cvi=4] , 1] X |(M1-M2)+M3| M1-(h1-h2)+dM:(h2-hx) HeT
‘ 3| 2 [(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT ~
v3 73 5 |15 [ S| R[M1-M2)+M3| M1:(h1-h2)+dM-(h2-hx) HeT ¢/
3 2 [(M1-M2)+M3| M2:(h1-h2)+dM-(h1-hx) HeT
3aKkpbiTble cUCTe Mbl
] 1] N M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h2-hx)
IR B M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h2-hx) | o
5 (1]>(S|]] M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx) | ©
3 2 M3 M2:(h1-h2)+M3-(h1-hx) | M3:(h3-hx)
—|0o] (M1-M2) M1-(h1-h2) HeT
J_Pl v1?t1 CN=6 EL 5 (M1-M2)  M1-(h1-h2)+dM:(h2-hx)") HeT o
s[2] T (M1-M2) M2:(h1-h2) HeT e
P2 92 2 M EIRR (M1-M2) [M2:(h1-h2+dM (h1-hx))| Her
. S 10 g (M1-M2) M1-(h1-h2) M3-(h3-hx) @
1 P3 RN P ER Q[ (M1-M2) [M1:(h1-h2)+dM-(h2-hx)"[ M3-(h3-hx) | &
T —> 2] Q[ (M1-Mm2) M2:(h1-h2) M3-(h3-hx) §
3 (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"[ M3:(h3-hx) | &
P1_V1 gtl1 — —
Lo LEN=7] =1 5| wer M1:(h1-h2) wer | g
1P2e2 [[]] o o 5
s T > 7|2 &9
L O 3]0 Iy HeT M1-(h1-h2) M3-(h3-hx) | B
[ I > OO
R i CN=8| % - ~
i S 2 Q HeT M2:-(h1-h2) HeT S
PZ?tZ V2 P = ‘a
- e V3 o3 e 2 &8
i 132 ; M2-(h1-h2 M3-(h3-hx) [« &
L,Ji,,,,,,,,,,,@,,,,?,,\ Q HeT ( ) (h3-hx) 56
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Cxema nsmepeHuii | & Ele|a|o dM 12
(cu) “lel==|= @ ar |ams
TynukoBble CUCTE MbI
b1 Vi atl Cn=919|4 5 HeT M1-(h1-hx) HeT ~
"J'—Q?—" 114|a 5 * HeT M1-(h1-hx) HeT 4
[ - V3 ot3! | T
N - > (8_ . . (tl 3
‘->—€L 777777777777777 —>| 3|4 Q HeT M1-(h1-hx) M3:(h3-hx) 56
J_Pz VZth Cn=10 015 N 5 HeT M2:(h2-hx) HeT N
155" HeT M2-(h2-hx) HeT c
N R el |
*—€L 777777777777777 —> 1315 Q HeT M2:(h2-hx) M3:(h3-hx) 5 5
P1_V1 tl - HeT " -nx)+ : -NX HEeT
1PLViy CN=11lo |6 . M1-(h1-hx)+M2-(h2-h ~
(0] -~
—|N| I
177 e 1168 & HeT  [M1-(h1-hx)+M2:(h2-hx)|  Her c
[ - \73"‘?E3_‘ == Q + o
| 1 | ¢ . _ + . | . | ﬁ E
L’—é._ _______________ )_>.. _____ ‘ 3(6 Q HeT M1-(h1-hx)+M2:(h2-hx) | M3-(h3-hx) 56
M3amepeHue obbema
J_PIQVI Cn=12 o HeT HeT HeT
=
,J.P2 @Vz R S 'OI_J § § 3 HeT HeT HeT ?
N I V3 o3| o
:.,J-—©_?>.l c HeT HeT HeT
CxeMbl Ha UCTOYHMUKE
_ CM=13 7 HeT M1-h1-M2-h2-M3-hxs HeT
" V1 ?tl J_Pl |
§’ @) > ~ | N
: ev2r2|3|1]|& e 2 M3 M1-(h1-h2)+M3-(h2-hx) HeT a
5 'L gL a
= t3 mididi
V3
— ¢ 7 3 M3 M2:(h1-h2)+M3-(h1-hx) HeT
Cn=14| |g Het M1-h1-M2-h2-M3-h3 HeT
[} V1 ?tl J_Pl ||
=2 ~
z 2v2r2|3|9|2(&o M3 M1-(h1-h2)+M3-(h2-h3) HeT S
5 L 1>>[=
S|P3 v3ts
— 1 ? 10 M3 M2:(h1-h2)+M3:(h1-h3) HeT

[MpumeyaHve

) BHauveHne TennosBonm 3sHeprum Q12, paccumTaHHoe Mo dhopmynam

OPT=1 [Q=M1+(h1-h2)+dM-(h2-hx)] unu OPT=3 [Q=M2:(h1-h2)+dM+(h1-hx)]

npw

dM=(M1-M2) TOXOEecTBEHHO paBHO 3HEPruu, paccuuTaHHonm no copmyne

Q=M1+(h1-hx)-M2+(h2-hx).
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3 WUcnonb3oBaHue MO Ha3HaYeHUKO

3.1
3.1.1

npOCMOTp n N3IMeHeHne HaCTpoeYyHbIX NnapamMmeTpoB
MpocMomp HacmpoeyYHbIX NapaMempoe o uHéukamopy

CocraB 1 0603Ha4YeH1e NapamMeTpoB HACTPOMKUN NpuBeaeHb! B NyHKTe 2.6.
BbiGop noapasaenos, rpynn napaMmeTpoB U NapameTpOB BhIMOMHSAETCS KraBWULLAMM

® @

BO3BpaT Ha NpeablayLLmii YpOBEHb MEHIO — knaBuwen MeHHo.

Ecnu BbIGpaHHbIi NnapamMeTp He akTyaneH B KOHKPETHOW KOHAUrypaLmm, TO OH UCKIHO-
YyaeTcH U3 MeHI0 (He oTobpaxaeTcst Ha aKkpaHe).

Moapasaen BA2 mexio HACTPOMKMU ncknioyaloTes U3 NPOCMOTpa NpU YCTaHOBKe Na-
pameTtpa «Mcnonbs. B2 — HeT».

lMpumep npocmoTpa napaMeTpoB HACTPOWKKU NpuBeaeH Ha puc.3.1.
Mopsgok npocmoTpa napameTpoB HACTPOWVIKY:

1. YCTaHOBUTL CEPBUCHBIV PEXWUM NPOCMOTPa, Haxas Ha 8 ¢ kHonky MeHto.
2. BoibpaTb meHio «HACTPOUKWU» 1 HaxxaTb kHonKy BBoa.

3. KnaBuwamm

BO2, AOM.UMM.BXOL wunu YMNPABJ1. BA») n HaxaTb KHONKy «BBoAgy».
4. KnaBuwamu @ unm @ MO>HO BbIOpaTh MHTEPECYLMIA NapamMeTp A4Ns NpocMoTpa

3Ha4YeHuA.

, BxoA, B BblOpaHHbIV noapasaen (rpynny unv napameTp) — knasvwen Beogp,

unm @ BblbpaTh Tpebyembii nogpasgen (CUCTEMHBIE, BA1,

5. ina nepexofa K n. 4 cnegyet HaxaTb KHonky «MeHwo». [1ns nepexoaa k nn. 3 unu
2 HeobXx0aAMMO HaxaTb KHOMKY «MeHIo» HECKOMbKO pas.

BHAMAHUE!

M3meHeHus
HEBO3MOXHO!

napamMeTpoB B

pexvme

npocmoTpa

HaCTpoOeK

11:07:04( A

Puc. 3.1 — MNMpumep npocmoTpa 3Ha4YeHUs napameTpa HaCTPONKM

«[A» - [OCTYN K U3MEHEHMI0 paspelleH
Hert cumBona - gocryn 3AKPbIT

Bbibop TB

©@®

OBLUWNE

TPYBA2
TPYBA3

Beop

Tun BC=32/1€eKTPOH.

KoHTp.BC=Het

Bbi6op pa3psiaa
NS UBMEHEHUS

KoHTp.V=Her

Menio)
HOBOrO

Bbixog
6e3 M3MeHeHui

©
o)
g
8 @ BA1 TEMHbIE
a @ AOI'I.MNEEH
8 YNPABJINGMN.MMN.BXOA
2 YNPABJEHWUE B2
o e g Bbi6op napaMeTpa M3 CnucKa
x| ¢
25 & @
-] s
fa| 5 ® !
® g 2 YkasaTtenb Ha
E T TeKyllee 3HavyeHune
¥I4 o U3meHeHne
5 ?, § _uucnosoro napamerpa
T
S8l ¢ 1.Hooo00
o b
(il i@
s 3
Q b~
2 | @®

dukcaums

3Ha4yeHuns

©® ©®

Bbi6op napameTpa Bei6op nogpasaena
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3.1.2 U3smeHeHue HacMpoOeYHbIX NapamMempos

BBoa HacTpoeyHbIx napameTpoB BbiMOMNHAeTCa ¢ nomoubio MK (6onee npegnoytu-
TenbHbIN BapyaHT CM. N. 4.4) nnu ¢ KnaemaTtypsbl.

3HayYeHnsa HaCTPOeYHbIX NapamMeTpoB pekoMeHOyeTCcs CBECTM BOeAMHO, B Buae Tab-
nunubl. Mpu HeobxoaumocTn uMeTb Ase B[] Tabnuubl COCTaBNAIOTCA pasfaenbHO AN KaXk-
now 6asbl 6aHHbIX BA1 1 BO2.

[ns BBOAa (M3MEHEHWS) HAaCTPOEYHbIX MapaMeTpPoB C KnasnaTypbl HE06XoAMMO:

1. Paspelwntb goctyn K nameHenuto BJl, kpaTkoBpeMEHHO HaXxaB Ha KHOMKY AocTyna.
Mpwn aTOM B NpPaBOM BEPXHEM YINy MHAMKATOpPa NOSBNSETCS CMMBON «O» — JOCTYM K U3-
MEHEHWI0 NapamMeTpOB pa3peLUeH.

KHonka poctyna

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

Puc. 3.2 — PacnonoxeHune KHOMKW JocTyna

M3meHeHve 3Ha4yeHUs1 YCMOBOro NapamMeTpa BbINOMHSAETCA nopa3psagHo. Tpebyembin
pa3psg BblbnpaeTcs Knasuwamm @ nnu @ npu 3TOM BbIGPaHHbIV pa3psaa BbigenseTcs
MUratoLLMM KypCOpOM. VI3MeHeHne 3Ha4YeHnst undpbl U 3HAKOB «—» (MUHYC) M «.» (TOYKa)
OCYLLIeCTBMSIETCA KNaBuLLamm @ unm

3aBepLuaeTcs M3MeHeHue 3HavYeHns napameTpa Haxatuem knasuwy BBOL.

Ecnu 3agaHHoe 3HayeHue BHe yCTaHOBMEHHOrO AuanasoHa, TO OHO UrHOPUPYeTCs M
Ha 3KpaH BbIBOAUTCA AnMarHocTnyeckoe cooblyeHne o6 ownbke (puc.3.3).

Owunbka BBOAA 3HAu.
Paspew.anan.3Hauv.:
0.0-10000.0

Puc. 3.3 — CoobueHne 06 owmnbke npy BBOAE AaHHbIX

BHUMAHMUE! [lo 3aBeplieHunio BBOga HAaCTPOEYHbIX NapameTpoB HEO6X0AUMO KrnaBu-
wew MEHIO BbIVTM Ha BEPXHUI YPOBEHb MEHIO 1 BKITHOYUTD 3alLUTy Ha
M3MeHeHWe napameTpoB HaXaTuem Ha KHonky focTyn!

3.2 Co6poc apxuBoB

Paszgen CBPOC APXUBA wmeHo TB7 npegHasHayeH Ons oOHyneHust COAepXMmMoro
N3MepUTENbHbLIX apXMBOB 1 UTOFOBbIX 3HAYEHWUI NapamMeTpoB Npu BBoAe Nprubopa B KOM-
MEPYECKYH 3KCnnyaTauuio..

[ns BbinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

1. Pa3gpewntb OOCTYN K HACTPOEYHbIM MapamMeTpam, HaXaB KpPaTKOBPEMEHHO Ha
KHOMKyY Agoctyna (cm. puc. 3.2);

2. C nomoLlbio KnaBuLl @ unu @ BbiOpaTh U BonTn (Haxxatmem BBO[M) B pasgen
CEPBUC-CBPOC APXUBA,;

3. Knasuwamu @ mnm @ noaTBepAnTb He06X0AMMOCTbL COpoca «Aax» 1 HaxaTb Kra-
suwy BBOJ. [Inga oTka3a oT cbpoca BbiOpaTh «HET».

Mpumeyanue Onepaumns «CBPOC APXUBA» 06HynsieT TonbKo CoaepxuMoe nsmepu-
TENbHbIX aPXUBOB U UTOTOBbIE AaHHbIE.
HacTtpownku u cogepxumoe apxMBoB COOLITUI He U3MeHsoTCA!

Mudopmaumsa o dpakte cbpoca apxmBoB hMKCUPYETCH B apxmBe cobbITUI.
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Beog Dukcaums
U3MeHUn

HANAAOKA BBop,
SHEPIrONOTPEBJIEHUE > Het
ANMN.HEUCNPABHOCTH
CBEPOC APXVUBA @
BosBspat 6e3
n3MeHunsa

©@®

AencTBUA

Puc. 3.4 — Cbpoc apxmBa
3.3 TMpocMoTp TEKYLMUX U UTOrOBbIX NOKa3aHUN

[MpocmOTp TeKyLMX 1 UTOrOBbIX NMOKa3aHWI BbINOMHAETCA B nogpa3genax Tekywme v
UToru rnaBHOro akpaHa MeHio.

K Tekywum napameTpam OTHOCSATCS 3HAYEHNs pacxodoB, TemnepaTyp, pasHOCTU TeM-
nepartyp, AaBneHUs 1 TENNIOBOWA MOLLHOCTM.

K ntoroebiM napameTpam OTHOCATCS 3HAYEHWSA C HapacTaloLwyM MTOrom (0T MOMEHTa
cbpoca) 06beMoB, Macc, pa3HOCTU MAcC, TEMOBON 3HEPTUU, CHETYMKN BPEMEHMU HOP-
MarnbHON paboTbl U BPEMEHU OTCYTCTBMSA CYETa, CYETHMKM ANUTENBHOCTEN HewTaTHbIX
cuTyaumn.

MpumeyaHune K3meHeHne UTOroBbIX NapaMeTpoB (Macca, pa3HOCTb Mace, TennoBas
aHeprus, BHP n BOC) nponcxoauT B KOHLE Yaca.
[1cKpeTHOCTb HapaLLMBaHUsi UTOFOBOro 06bema - 1 MUH.

Mpy NpocmoTpe TeKyLMX napameTpoB HaNpoTUB M3MepsieMoro napameTpa otobpa-
xatotcs kogel HC. MNpu npocMoTpe ntorosbix napameTpos koabl HC oTcyTcTBYyIOT.

Mpumep npocmMoTpa TekyLMx nokasaHun no TB1 noka3aH Ha puc. 3.5, NTOroBbIX — Ha
puc. 3.6.

02.02.1911:07:04
TEKY
UTOrun
APXWUBbI
Homep TB O6wwue napameTpbl
Homep Tp no T8
Bbibop TekywumenoTB1.TP Tek TexkywmenoTB1l.o6w
napametpa ft=---_°C t=73.865°C dt=33.782°C
P=4.456 krc/cm2
@@ GoE=3.654mM3/u Go=2.456M3/u4 Px=4.456 kKrc/cm2

i Q@ B @@

Puc. 3.5 — lNpumep npocMoTpa TeKkyLMX napameTpoB

02.02.1911:07:04
TEKYLWWWUE

APXWBbI

Bbibop WTornm no TB1.TP1
napameTpa

12307
HP =740u4yac
Mapametp Bbi6op
Tpybonposoaa

Puc. 3.6 — lNpumep npocMoTpa UTOroBbIX NapameTpoB

B pazgene Utoru no TB1(2,3)/0O6wue 4ns npocMoTpa AOCTYMNHbI CYETYUKM ANUTENb-
HocTn HC:

Tmin — pacxoa meHee MUHUMYMa; Tmax — pacxog 6onbLue Makcumyma;
Tdt — pasHocTb TemnepaTyp MeHee MUHUMYMa; Tan — oTKNIOYEHNE INEKTPONUTAHUS;
Tdb — byHKUMOHANbHBIV OTKa3; TnT — OTCYTCTBUE TEMNOHOCMTENS;

TpeB — HannuKe peBepca.
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Mopsgok npocmoTpa Tekywmx n Nto

roBbIX NapamMeTpoB.

1. Knasuiiamm @ unm @ BblGpaTh pasgen «Tekywme» unu «torm» 1 Haxatb «Beogy.
2. BoibpaTb nogpasgen — tennosovi Beog TB1, TB2 nnu TB3 n HaxaTtb «BBoagy».

3. Knasuwamu @ nrin @)

BbIOMpaeTcst Heobxoanmblii TpybonpoBoA.

4. Knasuwwamu @ nnm @ BbIOMpaeTCcsa HyXHbI napamMeTp.
5. [Ins Bo3BpaTa B rMaBHbIA 3KpaH MEHIO Heobxoanmo ABaxabl HaxaTb «MeHo».
3.4 T[lpocmoTp apXMBHbIX NOKa3aHUKN
TennosbluUCNIUTESNb NO3BOSAET BbIBOAUTL HA MHAMKATOP apXMBHbIE AaHHbIE B YACOBOM,
CYTOYHOM MN MECAYHOM paspese 3a Nobyto AaTy B npeaenax rinybuHbl apxusa.
lMpocMOoTp Ha MHAMKATOpe apXMBHbIX MOKa3aHWi BbINOMHAETCA B pasaene ApXuBbl.
[Mpumep NpocMoTpa apxmBHbIX 3anucen npMBeaeH Ha puc. 3.7.

- o
03.02.1911:07:04 choaow APXWB ® £
TEKYLUIUE CYTOUYHbBIN APXVNB : e
NTOry MECSYHBIA APXMB nyct TB3 8
APXMBbI @ MTOrOBbIN APXNB @ @ 2

CoobuieHve 0 rpaHiLe [AGTBLI TPL g ;§ Koa HC
apxusa goé BBOH
P BHenpepenosapxuea oS3
oF
AUTBLIPL ©C9 ([AUTB1TP102.02.19 12
t=53.782°C o >
V=3.235Mm3 @ V=3.235M3 ©
WameHeHne uncna M=2.12371 M=2.12371 E
=
B AUTBLTPL AUTBLTP202.02.19 12 H
@ 02.02.19 f1 t=33.782°C t=33.782°C @ s
@ V=12.235M3 < = @ 2
M=1.123T7 §
@@ UTBLTP1 @ 2
=33.782°C @

BbiGop paspsaa
ANA n3MeHeHus

Twun apxvBa

Z<Tp
nn
=N
=N
N W
jwu
- 2

w

d P PRI
Bbi6op

Tpy6onposoaa @@

3anucu
Sonposona (€8 @) :
[aTta apxuBHoOW

Tpybonposoaa Sanncn

B CTOPOHY

Bbibop aatbl
YMEeHbLIeHnsa

Coobuetne o rpannue ("AYYBL TP1 LENEREIPE]
apxuBa N\
P BHenpeaenosapxuBa ! :
I
I

YcTaHOBKa AaThbl I MpocmoTp napamerpal | pocmoTp napamerpa!
W BpeMeHun ! npu U3MeHeHun | ! npu ¢domkcupoBaHHOM i
apXuBHOM 3anucm ! paTtbi/BpemeHn ! ! pate/BpeMeHun !

Puc. 3.7 — Npumepbl BbIBOAA HA UHOMKATOP apXMBHbIX BEMTUYNH

Mocne Bbibopa Tvna apxua cnenyeT BbiOpaTe HOMEP TEMMOBOrO BBOAA U HaXaTb
knasuwy Beop. Ha BepxHeln cTpoke nHankaTopa BbIBOAATCA 0603HaYeHMs Tuna apxvea
(AY - yacoBom, AC — cyTouHbI, AM — MmecsayHbI, AU — UTOroBbIN) U AaTta/dac apXnBHON
3anucn. Ha HwkHMX cTpokax — 0603HaveHne 1 3Ha4YeHve napameTpa, eanmHULbl u3amepe-
HWUIA 1 Npy Hanu4mm ko HC.

[MpocmoTp 3HaveHun gpyrmx napameTpos no TB Ha ogHOM 1 TOM Xe nHTepBane Bpe-
MeHN (dUKCpoBaHHasA AaTta) BbINOMHAETCA HaXaTUSMUN KNaBuLL @ nnm @

Knasuwamu @ unu @ BblOMpaeTcs AN NPOCMOTpa KOHKPETHBIN NapameTp.

[Ina npocMoTpa apXxmBHbIX MOKa3aHWn OQHOrO NapamMeTpa Ha Apyrux MHTepBanax spe-
MeHW crnegyeT HaxaTb knasuwy Beoa. MNpw aTom BelgenseTcs agata/Bpems. Janee kna-
BULLAMM @ unm @ MOXHO yBeNnuunBaTb UM yMeHbLIaTb AaTy/Bpems.

Mpw gocTwxkeHn npegenos apxuea (B NPOLLIOM unv ByayLem) Ha HKHEN CTPOKe UH-
avumpyeTca cooblueHne «BHe npepenoB apxuBay, YTO CBUAETENLCTBYET O BbIXO4e 3a
AvanasoH apxumBea.

Mo>xHO ocyLLecTBUTb ObICTPLIV Nepexos K HeobXxoaAMMon AaTe apxXMBHOW 3anucu. Ons
3TOro Npu BbleneHHbIX Aate/BpemMeHn (NpoCMOTP MpW U3MeHeHuu AaTbl) crnegyet
HaxxaTb knasvwy BBop. Ha skpaH BbIBOAATCA Aata U BpeMs, KOTOpble MopaspsigHo
MOXHO U3MeHUTb. 1o OKOHYaHUM U3MeHeHUst cneayeT HaxaTb knasuwy Beop.

[Insa BbIxo4a B rMaBHbIN 3KpaH MEHIO crnedyeT HECKOSbKO pas HaxaTb KHomnky MeHto.
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3.5 KoHTponb nsmepsieMbix napameTpoB

B npouecce paboTbl TB7 koHTponvpyeT msamepsiemble M paccyuTbiBaemble napa-
MeTpbl HA COOTBETCTBME AMana3oHy U3MepPeHni a Takke (Npu HeobxoaMMOoCTn) Hanmume
ceTeBoro nutanus. lNpu Bbixoge napameTpoB 3a AONYCTUMbIE Npeaensl opMupyeTcs
kog HC, koTopbIii BEIBOAWUTCS HA UHAMKATOP W 3anuckiBaeTcs B apxme. Tun HC otobpa-
XaeTcs B NPaBOM HWDKHEM Yrily 9KpaHa rMaBHOMO MEHI0 B BUAE MUraoLLEero CoobLLeHns.

02.02.1611:07:04

TEKYWWE

UTorun

APXWUBbI HC TB1 t1|<== Tun HC

Puc. 3.8 — CurHanusauusa o Hannumm HC

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

Texymmneno 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 TeKyLUMX NapaMeTpoB MpOCMOTP apXMBHLIX NapaMeTpoB

Pwuc. 3.9 — Mpumep nHamkauum koga HC

|| Mpumeyanne Koapl HC B MeHio «UTOMN» He oTobpaxkatoTcs. ||

3.5.1 [lepe4yeHb K0OO8 HewMamHbIX cumyayuu:

«<» — 3Ha4YeHWe napameTpa MeHbLle MUHUMYM3;

«>» — 3Ha4yeHune napameTpa bonblue MakcMumyma;

«I» —OTCyTCTBYET HanpsiKeHWe NUTaoLLEN ceTh, 06pbIB MUHUM CBS3U UMM HeUCrpaB-
HOCTb pacxogomepa’;

«#» — BenuunHa gucbanaHca macc npeBbillaeT AoNyCTUMbIA npeaen?;

«R» — Hanuune peBepca B cucteme TennocHabxeHus;

«O» — OTCYTCTBME TENnoHocuTens (nycrtas Tpy6a).

Mpumeyanusa 1. KoHTponb 06pbiBa NMHUM CBA3U UM HEMCMPABHOCTM pacxogomepa
BO3MOXHbI TOMNBKO NpW NPUMEHEHUN pacxogomepos MuTepdnoy.
2. HC no ancbanaHcy macc otobpaxaeTcs ToNbko B MeHio «APXNB»
ans napametpa dM.

3.5.2 Konmposib mekyue2o pacxoda

Mpu yctaHoBke Tuna BogocyeTymka «MexaHuy.» 1 NpeBbILLEHUN BXOAHOW YacToThl
OT pacxogomepa BenuuuHel B 2 'y (6onee Bbicokast YacToTa NnpuHUMaeTca 3a apebear
KOHTaKTOB repkoHa), popmumpyetcsi kog HC «>» 1 Ha nHankaTop BbIBOAUTCS 3HAaYEHUe
pacxofa, cooTBeTCTByloLlee YactoTte 2 'y,

[Mpu ycTaHOBKe pexrMa KOHTPONSA CeTEBOro NUTaHus (paboTocnocobHOCTM) pacxo-
Aomepos (KoHTp. BC=HeT) 1 He noakntoyeHHOM curHane KoHTpons (bonee nogpobHo
cMm. n. 3.5.8), Ha nHAMKaTOP BbIBOAMTCA haKTU4eCcKoe 3HavYeHre pacxoga 1 otobpaxa-
etca kog HC «!» (otcytctByeT nutaHune BC).

3.5.3 Koumponb daeneHus

KoHTponupytoTcs M3MEpPeHHble 3Ha4YeHWsi BXOOHOrMo TOka OT AaTYMKOB OaABIEHMS.
Ecnun 3HaueHns BbIxoasaT 3a guanasoH 3,2...24 MA, To B apxue dukcupyetcs kog HC
«<» UNN «>», a Ha UHAMKATOP BbIBOAUTCS coobuleHne «— — —». [pu Hanmumm HC no
[aBneHNI0 pacyeT Macchl ¥ SHEPTUW BbIMOMHAETCS MO LOTOBOPHOMY 3Ha4YEHUIO AaBEHMUS
(Ppor1+Pgor3).
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3.54 Konmposnb memnepamypsbi

KOHTponupyloTcsl UaMepeHHble Tekyllye 3HayYeHus TemrnepaTyp Ha COOTBETCTBUE
AvanasoHy. Ecrnv 3HayeHne TeMnepaTypbl BbIXOAUT 3a YKasaHHbIV AnanasoH, To B apXnBe
dukeupyetcs kog HC «<» unu «>» 1 Ha uHamMkaTope oTobpaxaeTcs «——— ».

PacueTt maccbl 1 aHeprum no tpybonposogam Tp1+Tp3 npu Hannunm HC onpepens-
eTCsl 3Ha4YeHMeM HacTpoe4vHoro napameTpa «KoHTp.t». BapuaHTbl npeacTtaBneHust UH-
dopmaLmm 0 TEKYLLIMX N apXMBHbIX AaHHbIX NpeAcTaBneHbl B Tabnmue 4.

Tabnuua 4.

MapameTp OnanasoH KoHTp.t Tekywme ApxuB
KOHTpOns " | 3HaveHne | Kopg HC 3HayeHne Kog HC

CyeT.oTMm. «<» UNN «>» ———— «<» UNN «>»

t1,t2,t3 [0+ +180°C -

C noacr. «<» unn «>» |toor1+taor3| «<» unu «>»
tx 0++180 °C X «<» unn «>» | tx gor. «<» UNN «>»
tHB . X «<» UNN «>» - «<» UNN «>»

50++130 °C
MpumeyaHue: X — noboe 3HavYeHve

3.5.5 Konmposnb pazHocmu memnepamyp

KoHTponupyeTcs pasHocTe Temnepatyp di=(t1-t2). Ecnu 3HayeHne pasHocTu Temne-
paTyp MeHblLe, YeM AonycTMMas BenuyuHa dtmin, To Ha MHAMKaTope 1 B apxmBe huKcn-
pyetcs kog HC «<».

Pacuet aHeprum no TB npu Hanmumm HC onpepensietcs 3Ha4YeHWEM HaCTPOEYHOro
napameTpa «KoHTp.dt». BapnaHTbl npeacTaBneHust MHpopmaLmm o TEKYLLIMX U apXMUBHbIX
OaHHbIX NpeacTaBneHsl B Tabnuue 5.

Tabnuua 5.
[OwnanasoH Tekywme ApxuB
Mapametp KOHTpONS KouTp.dt 3HayeHue Kog HC 3HaveHue | Kog HC

Het daktny. dt HeT dakTny. dt HeT
. o~ | Be3 nogeT. | PakTny. dt «<» dakTny. dt «<»
dt dt < dtmin °C C nopcr. dtmin «<» dtmin «<»
CyeTt.0oTM _ «<» - «<»

[Mpwn otcyTcTBumM TennoHocutens (V1, V2 = 0), pasHoCTb TeMnepaTtyp He KOHTPOIUPYeTCS.

3.5.6 Konmposnb «4acoeo2o menna»

[pn pacyeTe 4YacoBoro Tenna MOTryT BO3HUKHYTb CUTyauuwn, Korga I'IOJ'IyHEHHbIVI pe-
3ynbTaTt Unn ogHO U3 cnaraemblix B pacyeTHOM cbopmyne CTaHOBUTCA OoTpUUaTesIbHbIM.

TB7 B 3aBUCUMOCTM OT 3HayeHus napameTpa «KOHTP.Q», KOHTPONMPYET OAaHHYIO CU-
Tyaumio U KOPPEKTUPYET pe3ynbTaTt BbIYMCIIEHWN.

BapuaHTbl npeacTaBneHvs nHgopmaumn B apxmsax B 3aBUCMMOCTU OT 3Ha4YeHus na-
pameTpa «KoHTp.Q» npeacTaBneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHuve B apxuBe Kog HC
Het dakTnyeckoe 3HayeHve Q12 n Qr HeT
Be3 nogacr. dakTnyeckoe 3HaveHme Q12 n Qr «<»
C nopcTaH. OTKOppeKkTMpoBaHHoOe 3HavyeHne Q12 n Qr. (OTpuuatens- «S»
HbIM pesyrnbTaTaM npuceamBaeTcsi 3HaveHuve 0)
CyeTt OoTM. - «<»
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3.5.7 KoHnmposb pasHocmu Yacoebix macc (6anaHc macc)

KoHTponb pasHocTh YyacoBbix macc npumeHsietcss TOJNIbKO ans cxeMm namepenui, B
koTopbix napameTp dM paccuutbiBaeTcs no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HebanaHca Macc BbINoMnHsieTcs B KOHLUe Yaca. PasHocTb macc M1-M2 cpas-
HMBaeTCHa C BennuYnHon gonycrtumoro HebanaHca HB. BenvuvHa HebGanaHca onpepens-
etcs kak HB=102 dMmax (M1+M2), roe dMmax — gonyctumoe 3HavyeHne HebanaHca, %.
B 3aBucumocTtu oT napametpa «KoHTp.dM» B apxuB 3anucbiBaloTCA M3MEPEHHbIEe UIu
OTKOPPEKTUPOBAHHbIE 3Ha4YeHns M1 n M2. Anroputm oopMnpoBaHUSA apXUBHbIX 3anucen
M1 1 M2 npu pasnuyHbix 3Ha4eHnsix «KoHTp.dM» npuseaeH Ha puc. 3.10.

KoHTp.dM 'l':E ? +H|5 dMEMT-M2 11y cucremb
Het Musm, koga HC HeTt Nwb6as
Be3 noacTtaH.1| Musm+HC «#» Muam OTKpbITas
Be3 noacTtaH.2| Musm+HC«i#» Mwuam | Muam+HC «#» 3akpbiTas
C noactaH.1 | Musm+HC«i#» McpeaHee Mwuam OTKpbITas
C nopctaH.2 | Musm+HC «#» McpeaHee Musm+HC «#» 3akpbiTas

Puc. 3.10 — ®opmunpoBaHme apxmBa B 3aBUCMMOCTM OT napameTpa KoHTp.dM

KoHTp.dM = HeTt KoHTpons HebanaHca HeT. B apxmB 3anucbiBaloTcs 3MepeHHble 3Ha-
YeHua M1 n M2. Kog HC He popmupyeTcs.

KoHtp.dM = Be3 noact.1. Tonbko dukcunpyetcsa npebiweHne (kog HC «#») oTpuuarens-
HOWM pa3HOCTU Macc Hap BenuyuMHon HebanaHca. B apxuB 3anuchbiBaloTC M3MEpPEHHbIe
3HaveHua M1 n M2.

KoHntp.dM = Be3 noact.2. Tonbko dmkcupyetca (ko HC «#») npeBbileHne pasHoCcTU
Macc rno MoAynto Hag BenuuymHon HebanaHca. B apxvB 3anuncbiBaoTCA U3MEpPEHHbIE 3Ha-
YeHnsa M1 n M2.

KoHTp.dM = C noacT.1 lNMpu npeBbiLLEHUM OTPULIATENBHON Pa3HOCTU Macc Haz BENUYMHOMN
HebanaHca dmkempyetcs kog HC «#» 1 B apxvB 3anncCbiBalOTCA U3MEPEHHbIE 3HAYEHNS
M1 n M2. Ecnu pasHocTb Macc HaxoguTcs B guanasoHe — HB<dM<O0, To apxvBHble 3Ha-
YeHWs 3aMeHsIlTCs Ha cpegHee 3HaveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pa3HoCcTb Macc HaxoauTtcst B guanasoHe — Hb<dM<+HB,
TO apxvBHble 3HayeHns M1 u M2 3ameHslOTCA Ha cpegHee 3HayeHue
M1=M2=0,5-(M1+M2). B npotuBHom cny4ae dukcupyetca kogq HC «#» 1 B apxus
3anuncbIBalTCA U3MepeHHble 3HaveHns M1 n M2.

Mpumeyvanne Koppekummn noasepratoTcs TOMNbKO apxmeHble 3HavYeHuss M1 n M2. 3Have-
HUst 06bemoB V1 1 V2 3aHocATCA B apxmB 6e3 KOPPEKTUPOBKN.

3.5.8 Konmponb cemegozo numaHus unu pabomocnoco6Hocmu BC

BbluncnuTens No3BonsieT KOHTPONMPOBATL HannyMe ceTeBoro NUTaHUA Ha Pacxodo-
Mepax Unn MHANBKMAYanbHy paboTocnocoGHOCTL pacxogoMepoB «uTepdnoy», BKIto-
Yasi KOHTPOJIb LieNOCTHOCTU NIUHWUK CBA3KU. VICTOUHMK CUrHama KOHTPOSSA ABMSOTCS:

— [ononHuteneHbIn MNynbeHbIA Bxoga (X10:1 ) cnegyeTt nogaTe HanpsbkeHve ot 10
[o 16 B ¢ ogHoro 13 6rnokoB NUTaHMsa pacxodoMepoB. [aHHbIi cnocob pekomeHayeTcst
NPUMEHATb B ClNyYyae MOAKMYeHNs GNOKOB NUTaAHWUSA BLIYUCIIUTENS M PacXodOMEPOB K
pasHbiM hbasam unu asTomatam.

— Pasbem PWR (cm. cxembl nogkntodeHus, Mpunoxenne b). OanHbin cnocob koHTpons
pekoMeHAyeTCs NPy NOSKIIOYEHNN BbIYMCNIUTENS Y PAaCXOAOMEPOB K OQHOMY aBToMaTy.

— NmnynbcHble Bxoapbl (X4, X5). MNpumeHenne BoamoxHo TOJIbKO ¢ pacxogomepamu MNu-
Tepdrnoy. Mpy 3TOM BbIXOA pacxogomepa AOMKEH MMeTb pexvm «MHBepCHbIN» unm «Tene-
MeTpUA».
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Cnocob koHTpons BblbupaeTcst yctaHoBKon napameTpa «KoHTp. BC» no kaxaomy 13
TpybonpoBoaoB TennoBoro BBoAa. MICTOUHUK curHana KoHTpons 3agaeTtcst BbibopoMm na-
pameTpa «4OM. UMMN. BXOO-Ucnonbs.».

Mpy oTCYTCTBUM CETEBOrO NMUTAHUS (BbIXOAE U3 CTPOS pacxooMepa Unm obpbiBe NNHUK
CBA3n — Tonbko Ans MNutepdnoy) dopmrpyeTtcs kog avarHoctupyemon cutyaumm HC «I» no
06bemMy 1 Mmacce Mo Tpybonposoaam, ANst KOTOPbIX YCTAaHOBIIEH PEXUM KOHTPOITS.

[danbHenwmn pacyeT macc, NoTpebrneHHOW 3Heprun N apxmBupoBaHWe napameTpoB
BbINOSMHSETCHA B 3aBMCMMOCTM OT 3HavyeHust napametpa «KoHTp.V» (cm. n.3.5.10).

HC no oTkno4eHnto nutaHus hopMmUpyeTcsl Npy NponagaHnus KOHTPOMbLHOIO Hanpsi-

KEHUS Ha BPEMSA HE MEHee 2 MUH.
Tabnuua 7 BapnaHTbl KOHTPOMNS CETEBOro NUTaHUS

Cxema noakrnoyeHns OnucaHune HacTpoiiku
WMcnonb3o.. AN | KoHTtp.BC
HeT koHTpons JTioboe 3HayeHne HET
KoHTponb nuTaHus Yyepes
X4 X5 OOMONHUTENbHbIN BXOA,.
A 112(3[4(1]|2(3|4 Mntoc BIN pacxogomepa
B T1l23lal4l23a] NoaKnYaTh Ha KOHTaKT
| (A12[3]411121314) 1x10:1 (X5:3 gnst 04.1M
M KoHTp.ceTun CeTb 0Oy
X10 PWR Nant), MUHYyC — Ha nio-
y l 2‘ 3 ‘ Al ‘ 2‘ 3 ‘ 2 601 cBOOOAHbIA KOHTaKT
X4,X5:B (nto6oi ceBoboa-
Oon.umn. HbI KOHTaKT «Fx—» X4,
Bxon X5 ans 04.1M Nant).

Bl1l2/3/4]1]/2/3|4 KoHTponb nuTaHus Yepes|Jlioboe 3HayeHue,
pasbem PWR Bbluucnu- Kpome CeTb 00LY,
X10 PWR Tens «KoHTp.ceTn»

Te[s[+ AR

+ -
Unur=10...30V

Buixoa F2 N
|| Betxoa F2 Mutepdprioy KoHTponb nuTtaHus, pa-

X4 _|_2 X5__| |BoTocnocoBHocTH pacxo-
Aflnlzlslalnlzlslag | ones i
| | - .
B Al B NYNbCHbLIE BXOAbI BbIYMC- TioBoe 3navenme | Unane.PC
nuTens.
X10 PWR TOJIbLKO ana pacxono-
1‘2‘3‘4 1‘2‘3‘4 mepoB MNutepdnoy

3.5.9 KoHnmponb Yacoeoz2o o6bema

KoHTponupyeTtcs n3mMepeHHoe 3HaveHvre obbema Mo kaxaomy u3 TpybonpoBodoB Ha
4acoeoM uHmepeaisie, Ha npegmeT Bbixoda 3a ycTaHoBneHHble npeaens! (Vmin n Vmax).
B 3aBucumocTn ot 3HaveHusi napameTpa «KoHTp.V» (KOHTpomnb YacoBoro obbema) 1 Bbl-
BpaHHOro pexmma KOHTPOMS HanMuns CEeTeBOro NUTaHNS akTUBM3MPYIOTCS pa3nuyHbie HC
no o6bemy 1 pacc4yMTaHHOM macce.
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BapwuaHTbl NnpeacTaBneHns MHpopMaLMm B apxusax B 3aBUCUMOCTM OT 3HAYEHUS na-
pameTtpa «KoHTp.V» npeacraeneHbl B Tabnvue 8.

Tabnuua 8.
KoHTp.V Vpakt=0 0<Vdpakr<Vmin Vdakr>Vmax
P- 3HayveHue [ Kog HC | 3Havyenue | Kog HC [ 3Hadenue [ Kog HC
Het Vpakr HeT Vpakt HeT
Be3 noacr. Vpakr «<» Vcpakr «>»
C nopacr. 0 HeT Vmin «<» Vpoor «>»
C nopct. n Koutp.U " Vmin «<» Vpoor «>»
Cuet oTMeHeH 2 Vpakr «<» VdpakT «>»
") Mpy NponaaaHNi CeTeBOro NUTaHUS B apXWB 3aMUCLIBAETCS 3HAYEHMe JOrOBOPHOMO o6beMa
(Vmpor) un kog HC «I». Mpu gpyrux 3HadyeHuax «KoHTp.V» B apxuse dukenpyetcs kog HC «I», a
3HaYeHne YacoBoro 0GbeMa 3aMeHsIeTCsi poYepkamu.
2) PacyeT Macchl U SHEPTUM OCTaHABNMBAETCS, B apxuBe No 06beMy dukcupyeTcst kop HC «<»
nnu «>». 3Ha4eHne YacoBoro ob6bema paBHO PAKTUHECKOMY 3HAYEHMIO.

3.5.10 Konmposib omcymcmeusi mernsioHocumers (nycmasi mpy6a)

BbluncnnTtens dukecnpyeT akT OTCyTCTBMS TennoHocutens B Tpybonposode npwu
yCrnoBUW, YTO pacxoAoMep BblAaeT normyeckuin curHan «lMycras Tpy6a» unu ncnonb3ay-
eTca pacxogomep Nutepdnoy B pexxume Tenemetpus.

Jlornyeckuin curHan nogaeTcs Ha oauH u3 auckpeTHbIX Bxoaos [B1...[1B4. B HacTpoiikax
no Tpybonposoay crieayet ycTaHoBWUTb napameTp «KoHTp MT=da» n 3agate HOMep ANCKPET-
Horo Bxoaa: «Bxog MNT=x», rae x — Homep BxoAa. [JononHUTENBLHO B HACTPOVKaX ANCKPETHBIX
BXOJO0B 3a4aeTCs TUN YPOBHS BXOAHOTO kKaHana (HopMarsibHO 3aMKHYTbIM (H3) unu HopmansHo
pa3omkHyThI (HP)) n Bpemsi noateepxaeHust cpabatbiBaHus (TNoaTs. ).

Mpn ncnone3oBaHum pacxogomepos MNutepdnoy B pexvme TenemeTpus AUCKPETHbIE
BXOAbl HE 3aEeNCTBYIOTCA.

Mpn nosiBneHunn curHana «lycras Tpyba» ANuTenbHOCTbIO Bornee 2 MUHYT, Ha UHAK-
kaTope oTobpaxaetca kog HC «o» c yka3aHmem Homepa TpybonpoBoaa U HauvMHaeT
HapalmBaTbCA UTOrOBbIV CHETYMK ANUTENBbHOCTN OTCYTCTBUS TennoHocutens — Tnt.

3.5.11 Konmposnb peeepca

KoHTponb peBepca B TB7 BO3MOXeH TOMNbKO AN OTKPbITBIX CUCTEM Tennonotpebne-
HWS1, KOrga TennoHocuTenNb nogaeTcs no obpaTHomy Tpybonposoay (Tp2). MpumeHsemas
KoHcpurypauus Tennosoro Beoga CU=4, KT3=1, ®PT=1 unn 3; Kontp.R=EcTb.

BapuvaHTbl npeacrasneHnst MHopMaLumn B apxmeBax B 3aBUCUMOCTY OT 3HaYeHUs na-
pameTpa «KoHTp.R» npeacrtasnexbl B Tabnuue 9.

Tabnuua 9
3HayveHus B apxmBe
KoHtp.R V2 V3 M2 V3 Kop HC
Het V2 V3 V2-p2 V3-p2 HeT
Be3 nopcr. V2 V3 V2-p2 V3-p2 «R»
C noacTtaH. 0 V2 0 V2-p2 HeT
Cuyer oTM. V2 V3 --- --- «R»

Mpun «KoHTp. R=Be3 noacTaH.» KOHTPONMPYETCS TONBKO CaM npoLecc peeepca. Pac-
4YeT Macchl U TEMNSIOBOW 3HEPTM BLIMOMNHSETCS N0 (haKTUYECKMM 3HaYeHNsIM pacxona u
dumkeupyetca HC no pesepcy.

®ukcauma HC npovicxogut ecnn curHan «Pesepc» OT pacxogomepa Wi Hamuyve um-
MynbCOB HA PEBEPCHOM BbIXOZE NPUCYTCTBYET HEMPEPBLIBHO B TEYEHNE HE MEHEE 2 MUH.

Mpu «KoHTp. R=C noacTtaH.» peBepcHbI NOTOK B 06paTHOM Tpybonposoae ukcu-
pyetcsa B apxmBe no Tpybonposogy 3. To ecTb, Npy peBepce HapaliMBaloTCs UTOroBble
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nokasaHusa no V3 n M3. Hapawmsanune V2 n M2 octaHaenumeaeTcs. [1pn 3TOM KOHTPOSb
pasHocTu Temnepartyp oTkntoyaetca. HC no peeepcy He oukcupyeTcs.

Mpn «KoHTp. R=CyeT 0TMEHeH.». PacyeT Mmacchbl 1 TENOBOW SHEPIMM OCTaHaBNnBa-
eTcs, B apXuBbl 3aHOCATCS hakTuyeckne 3HadeHust oobemor no V2 n V3, a Takke uk-
cupyetca HC no pesepcy.

B 3aBMCUMMOCTM OT pEXMMOB BbIXOOOB PacxXo[OMEPOB BO3MOXHO 3 BapuaHTa KOH-
Tpons pesepca B TB7.

Tabnvua 10 BapunaHTbl nogkntoyeHns n HacTpoviku TB7 ansa yyeta pesepca

BapUaHTL! KOHTPOTIS Pexum BbI- Mapa- HacTponku no Tpyb6am
pesepca xopa BC Ha MeTp Tp1 Tp2 Tp3
P2

- ngggf;:ggn% F1 Tun BC| Onektp | Onektp | OnekTp

- -

5 06 aTHBIA vzl/lMI'IyJ'IbCH KoHTp. | CeTb 061/ | CeTb 061/ | CeTb 061w/

3| TPvgonpoeon L= BC |WHuauws.PC | WHame.PC | Muane.PC

3 VMMYIbCH.

8 = Ly v y Bxoa R 0

. nggg,ﬁ,”gggﬂ %‘”"JL F1 Tun BC| 3nektp 3nekTp 3nekTp

N -

= 05 ATHBbI V2 MMMNYIbCH. KoHTp. | CeTb 061/ | CeTb 0bLy/ HET

a|rPveenposon L F2- BC |Wuams.PC|Wnams.PC

o nornyeckni

o > Qlﬂ_f,na Bxon R 1.4

™ Tgfggfp%ggﬂ ST Vi Tun BC|Tenemetp. | Tenemetp.| 3nektp

[

g > S/ F1(F2) - KoHTp.

© "

aTﬁsoiT;§égﬂ - V2Tenemetpusi BC Muame.PC | Muagune.PC HET

ol &S TNM

> N Bxog R ---

3.6 Koppekuusa yacoB TensoBbIYUCINTENA

Bbluncnutens gonyckaeT KOppeKLUmio TeKyLero BpeMeHn 6e3 cHAatusa nnombsl npea-
cTaBuTens cHabxatoLen opraHm3auum.

[unanasoH koppeKkunn £15 MuH. PaspeLueHHbI MHTepBan Koppekumm spemern ¢ 20 go
40 MUH TekyLLero Yaca, YToObl B pe3dynbTaTe KOppeKkuun 4acoB He NMPOUCXOAuna cMeHa
TeKyLlero yaca.

MopsiAoK KoppeKunn Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM NapameTpam.

2. YCTaHOBUTb CEPBUCHbBIN PEXMM NPOCMOTPA, HaxaB Ha 8 ¢ kHonKy MeHto.

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

4. Boibpatb nogpasaen «CUCTEMHbBIE» n HaxaTb kHonky «BBogy».

5. Knasuwamu @ nnu @ BbI6paTh nogpasaen HACTP. JATbI/BPEMEHWN v HaxaTb
KHOMKy «BBOAY».

6. KnaBuiwamm @ unmn @ BblbpaThk nogpasnen BPEMA n HaxaTb kHoMKy «BBogy.

7. KnaBnwamm @ unm @ yCTaHOBWTbL Tpebyemoe BpeMs U HaxaTb KHOMKy Beoga,.

8. [1nsa BbIxo4a B rMaBHOE MEHK0 HaXxkaTb KHOMKY « MeHr» HeCKoMNbKo pas.
BHUMAHMUE! Ecnu BbinonHuTE onepaumm no nn 2...6 npu paspeLleHHoM AOoCTyne, TO

6yaeT BbinonHeH CEPOC apxuBa!
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3.7 Pexum «TENEMETPUA»

Pexum Tenemetpun (TJIM) npegHasHadeH onsg nepegayvn uamMepuTenbHON, AnarHo-
CTUYECKON N MAEHTUMKALMOHHOW MHdOPMaunm Ha Tennosblumcnutens TB7 nucnonHe-
H1a M no umnynbcHOMY Bbixogy pacxogomepos [utepdnoy.

Mepepaye nognexar cneaywLwme napameTpbl:

— TeKyLmi pacxon,

— 06beMbl C HapacTalLWwuM UTOroM B MPSIMOM M 0BpaTHOM HanpaBreHUsiX; BpeMsi
HapaboTkM 1 BpeMs HapaboTKM C OLUMOKOW pacxogomepa.

— napameTpbl HACTPOVKM U naeHTUdMKauMn: BeCc umnynbca, Y, MakcumarnbHbIn pacxos
1 Knacc pacxogoMepa, 3aBOACKON HOMEP, KarnvbpoBOYHbIE KOIUNLIMEHTLI, HOMEP BEPCUM U
KOHTPObHasi CyMMa BCTPOEHHOTO MO, pexvMmbl YMCIIOMMMYbCHBIX BbIXOAO0B.

[nsa paboTbl B pexunme TenemeTpum oavH U3 YUCIIOMMMYIbCHbIX BbIXOAOB pacxono-
mMepoB lNMutepdnoy npegsapuTenbHO JOMKEH OblTb HACTPOEH Ha pexum «TenemeTpusy.

MpumeyvaHue B pexunme TenemeTpumn MoryT paboTaTtb Kak BCe MMMYbCHbIE BXOAbI Bbl-
YUCNUTENS, TaK U OTAEMNbHbIE, COBMECTHO C UMMYIBCHLIM PEXMMOM MO
ApYrviM KaHanam.

Pacxogomep Mutepdroy nogknoyaeTcs ctaHAapTHEIM 06pa3oM Mo YMCIOUMMNYIIbC-
HOMy BbIXxoAy. B HacTpolikax BblMMCNUTENS criedyeT YyCTaHOBWUTb TUM BOAOCHETYMKA —
«Tun BC=TenemeTtpusi».

MpumeyaHne Tok NOTpebneHns TENMNOBLIYNCIIUTENS B PEXNME TENEMETPUN BbILLE, YEM
npu paboTe B MMMYNbCHOM pexvme, MO3ITOMy NpuMeHaTb TB7 B faHHOM
pexvme pekoMeHOyeTCsi C BHELUHMM GII0KOM NUTaHWS.

MpumeyaHus [pu ncnonb3oBaHUMK 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 pacxogoMepa nepeaa-
eTcs No KaHany cBsAsu.

2. NprMeHeHne OMCKpPeTHOro BXOA4a AN1s KOHTponst pesepca. [JaHHbIn napameTp uc-
nonb3yeTcs TonbKo B KoHpurypauun CUN=4, KT3=1. NameHeHne HanpaBneHns no-
TOKa TennoHOCUTENA nepegaeTcs No TenemMeTpum, NO3TOMYy ANCKPETHBIN BXOA He
ncnonb3yeTcs.

3. MNpvMeHeHne OMCKPETHOro BXoAa AN KOHTPOMSA OTCYTCTBUSA TEMMOHOCUTENS.
OTcyTCTBME TENNOHOCUTENSA NEpPefaeTcsl N0 TeNemMeTpun, NO3TOMY OUCKPETHbIN
BXOf, HE UCMOb3yeTCs.
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3.7.1  [JuazHocmuka cocmosiHusi pacxodomepa lMumepdpnioy

KoHTponb napameTpoB, nepefaBaeMbiX pacXxogoMepoM Mo TeneMeTpun OOCTYMNeH B
meHio CEPBUNC/TENNEMETPUA. MNocnegoBaTenbHOCTb AENCTBMI MO MPOCMOTPY napa-

MEeTpPOB pacxo4oMepOoB npuBeaeHa Ha puc. 3.11.

02.02.1911:58:00
APXWUBbI

FaXVY VAV
HACT Hanp.nutauusa: 3.53 B

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

@ ¥pa'16(.):'2;33u > NapameTpbl Mutepdnoy
Tpa6.ow.: O u W pe3ynbTaTbl U3MepeHuit

@ AC: E2
A: 2.000
B: 0.120

ne: 3.15
KC: 4E37 ~

Puc. 3.11 — MNMopsigok npocmoTpa CoCcToAHMSA pacxogomepa

OuarHoctuyeckue coobuieHusa ot pacxooomMmepa nepenaroTca B CUCTEMe KOOAUPOBKU

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

Kogbl ownbok Mutepdnoy Ha nigukatope TB7

EOQ 3arpsisHeHune aneKkTpoaos

E2 Myctas Tpyba

F3 HewncnpaBHoCTb annapaTypbl
E4 Maruut

E5 3amMblkaHVe aNeKTPOoaOoB

A9 Hoctyn k kanubposkam

E11 Meperpyska 4acTOTHOro Bbixo4a
E12 Pacxop 6onblue Makcumyma
F20 O6pbIB MHAYKTOpPA

F21 K3 nHpykTopa
A22 Owwnbka Toka

3.8 CepBucHble hyHKUMHU

Menio « CEPBUC» npegHasHaveHo ang:
npocmoTpa nHgopmaumm o npubope (Cepsruc—MHdgopmaumsa o npubope);

KOHTpONS 3Ha4yeHnst BXxoAHbIX curHanos (Cepeuc—Hanagka);

nepesofa BbluncnmTens B pexum nosepkn (Cepsuc—llosepka);
nepekntoveHus aktuesHon bl (Cepeuc—AktuBHas bl);

npocMoTpa annapaTtHbIX HeucnpasHocTen (Cepeuc—Ann. HenmcnpaBHOCTH);
KOHTPONSA COCTOSHNSA ANCKPeTHbIX BXxoaos (Cepeuc—unckpeTHble BXOAbI);
KOHTpOns HanpsikeHus nutanHnsa (Cepsruc—Hanp. nutaHms);

npocMmoTpa cocTosHus pacxogomepa Mutepdnoy (Cepsuc—Tenemetpus).

HaCTPOWKN KOMMYHMKaLUOoHHbIX nopToB Com1 n Com2 (Cepsuc—KoMmyHukaumm);

cbpoca coaepKMMoro apxmea 1 MToroebix napameTpos (Cepeuc-Copoc apxmea);

NPOCMOTpa CTATUCTUKM MO 3HepronoTpebneHunto (Cepeuc—3HepronoTpebreHue);

Insa Bxoga B meHio «CEPBUC» cnepyeT paspelunTb CEPBUCHBIN 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 ceeaeHus o npubope.
Mopenb BbIYUCAUTENS TB7-04.1M
AnnapaTHas BEpPCUS mmp AB 5.0 nB 2.00 4= [IporpaMMHas Bepcus

3aBoackoit Homep =mb| N 18001234 KCK=EBO3 |4mm KOHTPO/IbHas CyMMa KaimbpoBoK
KoHTposnbHas cymma MO =mp| KCMO=8DC2, KCH=7478 |¢== KOHTpO/NbHasA CyMMa HacTpoeK

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

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

Mpotokon: Modbus RTU > 9600
HAJIAOKA @ 19200
SHEPIONOTPEBJIEHUE

38400
Cnoiocn 9600 @ B0/ >Modbus RTU

NMpoTtokosn: Modbus RTU| I\P'Ig'c,lbus ASCII

booH!

Puc. 3.13 — Hactpoiika Com-nopToB

|| Mpumevanne MakcumanbHas ckopocTe obmeHa no nHTepdency RS232 9600 kouT/c. ||

Mpumeyvanue [lpu pabote no uHtepdency Ethernet Hactporikn Com2 gomxkHbI ObiTh:
CkopocTtb — 115200; MNpoTtokon — Modbus RTU.
3.8.3 Hanadka

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

{ I11=12,0 MA (1904)

Tok mmp{ a5y

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

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

{ F1=1,275Tuy N=123
YacToTa | « 2 v <4=m KONM4eCcTBO MMMNYJ/IbCOB
F7=0,275Tu N=023

Puc. 3.14 — 3Ha4yeHuMs BXogHbIX CUrHanos

|| MpumeyvaHue 3HaveHue yacToTbl F8 cOOTBETCTBYET AOM. MMMYNBCHOMY BXOAY. ||

3.8.4 [JuckpemHbie 8xo0bl

B AiaHHOM MyHKTE OTOBPaXATCA 3HAYEHWS BXOAHbIX CUrHArNoB Ha AMCKPETHBIX 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 AUCKPETHBLIX BXod4ax

|| Mpumeyanne B mopenwv 04.1M JlainT AnMCKpeTHbIE BXOAb! OTCYTCTBYIOT. ||
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3.8.5 [loeepka

[ns nepesoga Bbluncnutens B pexxum MOBEPKA Heobxoanmo:

e paspelunTb AOCTYN K HACTPOEYHbIM NapameTpam, HaxkaB KpaTKOBPEMEHHO Ha
KHOMKY AgocTtyna (cMm. puc. 2.2);

e C MOMOLLbIO KNaBuLl @ unun @ BblOpaTh 1 BoTK (Haxkatvem BBOM) B pa3gen
CEPBUC-NOBEPKA,;

e KNaBULIAMMU @ nunm @ noaTBepanTb HeO6X0AMMOCTb BXOAa B pexum MoBepka
«Bkn» n HaxaTtb knasuwy BBO[. [1ns oTkasa ot BbibpaTh «BbIkn».

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

Bb'K‘" MoaTteepxaeHve '
BosBpaT 6e3 @ m pexuMa nosepki Baoa ®ukcauma

N3MeHns U3MEeHUn

Puc. 3.16 — BknioyeHne pexvima noBepku
[Mocne BKkMNYeHNs pexmma NoBepKu:
— B BblYMUCIWTENb 3arpyxaetcs noBepoyHas 6asa AaHHbIX;
— ycTaHaBnveaeTcs Bpems xx:58:00.
PaKT HaxOoXOEHVSA BbIYMCIMTENSA B PEXUME MOBEPKU MOATBEPXKAAETCA MUrarowmm
cumBoriom «IM» B npaBom BepxHEM yrny akpaHa.

WNHaMKaums pexuma
g%)?VIZBIIGII C:HY M ) nosepku
HACTPOUKHU

Puc. 3.17 — UHavkaumsa pexvima nosepku
Mo oKOHYaHUKM NOBEPKN BbIMUCIIMTENSA HEOOXOAMMO OTKMIOUYUTE AaHHbIA pexum. No-
cneaoBaTenbHOCTb ENCTBMI aHanorM4yHa BKITHOUYEHUIO MOBEPKM.
Mpu BbIXOAE 13 NOBEPKM coaepmnmoe Tekyllen B[] BocctaHaBnvBaeTcs.

BHUMAHMUE! TMocne okoH4aHMs NoBepKkn HeOOBXOOMMO YCTaHOBWUTb AATy U Bpems U
coenate CBPOC APXUBA.

MpumeyaHue [pu NoBepke B aBTOMATUHECKOM pPEXMME NEPEBO BbIYMCIIUTENS B PEXUM
NMOBEpKM 1 BO3BPAT U3 HETO, a Takke YCTaHOBKa BPeMeHMW 1 cOpoc apxmBa
npounseogsatca ABTOMATUYECKW.

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
CB5POC APXUBA 1111 CBPOC APXUBA

AxkTus. bA: 641 [oPINEIE | AkTuB. BA1: B2

Tun 6aTtapen: AA 4 n3mern | Tun 6atapen: AA

5 1 Bblﬁo MepeknioueHne B Nepexniouenne B/
Bosspart 6e3 aKTVIBHOVI BA BBOg) "C naponem" 1 "C gocTynom
‘ BOfl) ®ukcaums

U3MeHus
U3MeHnn

Puc. 3.18 — CmeHa aktuBHoM B[]

MpumeyvaHue VameHeHune Tekylen Bl ¢ knaBnaTypbl BO3MOXHO MPUW YCIOBUSAX:
1. Ncnonb3osanue B2 paspelueHo (YNPABIEHUE BA2-Ucnonb3oBa-
Hue B2-[a).
2. 3apaH criocob nepekntoveHns B «Bpy4Hyro».
3. PaspelueHa cmeHa B[] ¢ knaBmatypsl (C naponem unu C goctynom).
4. Cxembl n3amepeHnii Bo Bcex TB (TB1...TB3) B[12 He paBHbI HyrH0.
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Mpumevanue [laponb no ymonyanuio 11111.
YTeps naponsi npuBeaeT K HEBO3MOXHOCTW €ro BOCCTaHOBMeHNs 6e3 06-
paLLeHnst K NPOU3BOAUTENIO.

MHdopmaumsa o dpakte cmeHbl B umkcnpyeTcs B apxvse nameHeHus bBJ.

3.8.7 O3HepzonompebneHue

Moapasgen npegHasHaveH Ans BbiBOAA CNPaBOYHOM MHGOPMauUMM O BpeEMEHW pa-
60TbI BbIMUCIINTENS B PEXMMaX, BIMSAOLWMX Ha pecypc baTapeu:

e Hapab. 6e3 Bl - paboTta Bbiuucnutens ot 6atapen (6e3 BHELLHEro NUTaHNSA);

e Pacuer. pec. b6aT. — pacyeTHOe BpeMs uc4epnaHusa pecypca baTtapeu;

e Hapab. gucnnes — gnuTtensHOCTL paboTbl Aucnnes ot batapew;

e Hapa6.no cetn — pabota no uHTepdeiicy ot 6atapeu.

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

Puc. 3.19 — lHdpopmaums o paboTe BbluMCIIUTENS

4 T[loaroToBKa K aKcnnyaTtauuu

4.1 PacnakoBka

Mocne pacnakoskn TB7 nomeLuatoT B cyxoe oTannmBaemMoe nomMeLLeHne Ha 24 yaca.
4.2 MecTo YyCTaHOBKU U KpenreHue

Mpu BIGOpPE MecTa yCTaHOBKU criefyeT yuuTbliBaTb, YTO AonycTuMbiMn ansa TB7 sB-
nstoTcst paboune ycrnosus cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusatHas TeMmnepa-
Typa okpy»atoLlero Bozgyxa ot 15 go 25 °C. B nomeLLeHMn HegonycTUMo Hanmyne napos
KMCNOT, LWernoyewn, npyuMecert ammmaka, CepHUCTbIX U APYrMX ra3os, Bbi3blBAKOLLNX KOPPO-
3110, a TaKke HeJonyCcTUMa KOHAeHcauus Bnaru.

MecTo ycTaHOBKM HE LOIMKHO pacnoniaratbCs BONIM3N CUNOBbLIX kKabenemn, anekTpoLym-
TOB, CBApOYHbIX annapaToB U1 T.M., uHadye TB7 cneayeT 3alWnNTUTL 3a3eMIIeHHbIM MeTar-
NMYEeCKUM KOpoBomMm.

KpenneHne ocHoBaHMA Koprnyca MpOM3BOAWUTCA BMHTaMU B 4-X TOYKaxX COrMMacHo
puc. 4.1 (MpyU CHATON KPbILLKE MOHTaXXHOTO 0T1%%\Ka) unu Ha DIN-perky.

b

Y

<
<

sy

7

>

i
i

100

Pwuc. 4.1 — Cxema kpenneHus koprnyca TB7
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4.3 MopgkniovyeHne BHELWHUX Lenen
4.3.1 O6bwue mpeboeaHus

BHUMAHUE! 3ANPEWAETCA TMPUMEHEHWE OATYMKOB, BbIXOL KOTOPbIX
CBA3AH 3JIEKTPUYECKW C KOPIYCOM (3EMIIEWN)!

OuameTtp kabensi, nponyckaemoro 4epes kabenbHble BBOAbI, BblibMpaeTca oT 4 Ao
8 Mm. CeveHrie NPOBOAHMKOB, MOAKIOYAEMbIX K pasbemaM, A0MmMKHO 6biTk 0,12—-0,5 Mm2.

Ecnu B paguyce o 10 metpoB oT TB7 1 nepBrYHbIX 4aTYMKOB OTCYTCTBYIOT CUMOBbIE
NPOBOAHVKN C UHAYKTUBHOW Harpyskon 6onee 1 A (TpaHcdhopmaTopbl, CBapoyHble anna-
paTbl, ABUraTeny) n NpoYmMe MCTOYHMKN ANEKTPOMAarHMTHbLIX MOMEX, TO MMHUM CBA3M C AaT-
Ynkamu JOMyCcKaeTcs MPoKnaablBaTb HE3KPAHMPOBAHHBIMK Kabensamu.

Mpu Hannuun BbILLENEPEYNCIIEHHBIX UCTOYHUKOB 3NEKTPOMAarHUTHbLIX MOMEX NNHUK
CBA3U C faTynKamMmn peKOMEHAYEeTCS BbIMONHATL 3KpaHNpOBaHHbLIMU kKabensmu nnbo npo-
KnagbiBaTb B MeTannuyeckux Tpybax unu metannopykasax. [1pym aTom Ansg npoknagku
CUIHarnbHbIX IMHWUIA MOXHO MPUMEHUTb 06LWMIN kabenb.

OkpaHbl kabenew AOMKHbI BbITb aNEKTPUYECKN CoeanHEHbI Mexay cobow (TONbKo B
OAHOM Touke) M obwmm nposBogom npubopa. Ona 3ToW Lenu Mcnonb3oBaTbh KOHTAKTbI
1B..4B pasbemoB X4 nnu X5. Mpumep nogknoyeHns npmBeaeH Ha puc. 4.2.

3anpeLuaeTcsa npucoegnHeEHNE 3KpaHOB K no6bIM MOCTOPOHHNM LienaMm, BKItoYasa 3asemMine-
HUA U 3aHYNEeHnA. Cnep,yeT NPUMEeHATb Kabenu, umeroLLme U3onsLMIO noBepx 3KpaHa.

~200vT" o Pacxonomep 1 -~ Kot Uene] TB7
— S0 H2v || P+ | S Y O| 1A | Bx1
i
_L_@nmawm AR -‘,: O| 1B | 06w X4
= Y
290y " Pacxogomep 2 ~ ’
«—1  Bnok J—1@ | +12v || F1+ | — Ol 2| ez| X5
L]
N @"MTaHm A2v || F1- | '\‘,-' O| 2B | 06w
~200v " Pacxogomep 3
— Brok J0[+12v][ P+ "‘, O| 3A | Bx3
1
@I‘IMTaHMH av || F1- | " 3 O| 3B | O6w
- T 4A | Bx4
O| 4B | O6w

HE NOAKMIOYATD ! X

Puc. 4.2 Npumep nogknoyeHns UMNYNbCHbIX IMHUIA CBA3N
MMnynbcHbIE faTYMKn NOAKITHOYATCS 2-X XUMbHbIM kabenem anuvHon o 500 m.

K nmnynscHomy Bxogy TB7 moryT noaknoyaTsCs YCTPOMCTBa C MUTAHNEM WX BbIxoda OT
TENnoBbIYMCIUTENS (MACCMBHBIV TUM) UMK OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIV TUIM).

BHeluHue ycTporicTBa (MOgeM, KOMMbIOTEP), NoAKNoYaeMble No HTepdeicy RS232,
OOMKHbI UMETb 3aLLUTY OT UMMYMbCHBLIX MEPEHANPSKEHNIA 1 MOMEX (rpo303aLUmMTy) ¢ noa-
COEANHEHNEM K NUHNN 3aLLMTHOIO 3a3eMI1EHMS.

3awwmTHoe 3a3emneHne TB7 oT nopaxeHns aneKkTpnyeckum TOKOM He TpebyeTcs.
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4.3.2 [lodknro4yeHue mepmornpeobpazosameriell conpomuesieHus

TC nopgxkntoyaeTcs 4-X XurbHbIM Kabenem gnuxHon o 500 M Npu ycrnoBmm, Y4TO COMpo-
TUBNEHME KaXXAoM Xunbl kabens He npesbiwaeT 100 Om.
BapuaHTbl nogkntoveHus TC B 3aBMCMMOCTM OT UCMOSTHEHUS NOKa3aHbl Ha puc.4.3.

7

31 2 4 4

4 BbIBOAA
(3
1 2.4 4
3 BbIBOAA
1A(B)| 2A(B)| 3A(B)| 4A(B)
(g | I
1 2
2 BblBOAA

te te E

a) MoaxkntoueHne TC no 4-NpoBOAHON cxeme 6) MoakntoyeHne 2-x npoBoaHbIX TC
Puc. 4.3 - BapuaHTbl nogkntodeHus TC

[onyckaeTcsa nogkntodeHne ogHoro TC Ha HECKOMBKO KaHaroB M3MepeHus Temnepa-
Typbl TENNOBbIYNCTINTENA.

Mpumevanne Cxema noaknoyeHns Ha puc.4.3.6 oTHoeuTcs Tonbko K TC ¢ Hepasbem-
HbIM ABYXMPOBOAHBLIM Kabenem.

|| BHUMAHUE! HapaiwwmsaHve Hepa3beMHOro ABYXNpPOBOAHOro kabens He gonyckaetcs! ||

4.3.3  [lodkmno4eHue yrbmpa3syKkoebix pacxodomMepos

Ona nutanma YIIbTPA3BYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA TIMTAHNA npegycmotpeH knemmHuk X10. Ha KoHTakTbl 2...4 BbIBOAMTCHA
HanpskeHne 3,6B. Cxema nogkntoveHust Y3 pacxogoMepoB npuBeaeHa Ha puc.4.4.

X4
+U P1 )2 3| 41 A
e ——
+U X10
@ Bbix
o6w,

Pwuc. 4.4 Tpumep nogknioveHns Y3 cHETYUKOB C NUTaAHMEM OT TENNOBbIYUCMTENS

MNpumeyanue [Npy NOAKMOYEHNM YIBTPA3BYKOBbIX PACXOAOMEPOB K BbIMMCIUTENIO C aB-
TOHOMHbIM MUTaHNEM MCMONb3oBaTh GaTtapeto NuTaHWs Tuna D !
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4.3.4 [ModknroyeHue 0amyukoe 0aesieHUsI
Oatumkn gasnenns (O0) nogknioyaeTcs 2-X XunbHbIM kabenem anvHon oo 500 m.

Mopava nutaHuns Ha [} opraHn3oBaHo Yepes KOHTakThbl rpynnbl A padbemoB X6 n X7
(puc. 4.5). MuTtanne Ha rpynnel O moxeT nogaBaTeest oT Bl TennoBbluMcnuTens npu
yCTaHOBNEHHbIX mxamnepax JMP1 n/vnn JMP2 nnu HenocpeacTBEHHO Ha KOHTaKTbl A
npu cHaTbixX gxxamnepax JMP1 n/vnn JMP2. [JaHHOe pelueHne No3BONnseT NCMONb30BaTh
pasnuyHble BapuaHTbl nogknioyexHmsa 0.

JMP1 JMP2*

] -
o e K
X6 +U1 w2 || X7
12341234A
1121314121314/ g
olojo(ojefejo]e
SWRZZSEZE8E
&8 &5 &4
AR
?[3s]a

Puc. 4.5 — OpraHmsaunsi nUTaHUs AaTYNKOB AaBIeHNst
BapwuaHTbl nogknoyYeHns 4aTYMKOB AABNEHUS:

CHATb o0 LX)
Aaxamnepbl
X6 X7
A o JMP1 JMP2
B YCTaHOBUTb — ) ou mm
PWR oXxamnepbl
1 ‘ 2‘ 3 ‘ 4 X6 X7
o |
1/2|3(4

+ - 2| N4
N PWR @
20 T Tiw | (&

CLAN

BapuaHT 1. MHaneuayansHoe nutanve O BapwuaHnT 2. lNutanne O ot BN TB7

CHATb —)p o0 oo
AXaMmnepbl

X6 X7
ro[ e

PWR
P1
?| [e] @

::|:+ 1
~220B BN TB7 _
<+ +|_
~220B 4] Bn1.00 _
_

2208

BapwuanT 3. PasgensHoe nutanve TB7 n 0

~
N
S

K[ e

=

Puc. 4.6 — MprmMepbl NOaKNIOYEHNsT 4ATYMKOB OABMEHMS
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4.4 BBop HacTpoOe4HbIX NapamMeTpoB

Mepen BBOAOM B 9KCNyaTaLuio HEOGXOAMMO NPOM3BECTU HACTPOWKY TEMNMOBLIYUCIU-
Tensl Ha KOHKPETHYIO KOHGUIypaLmio CUCTEMbI TEMNMOCHaGXKeHMS.

HacTponka TennoBbiMnCnMTENS BbINOMHAETCS NoMoLbio nporpammbl «TB7 KoHdu-
rypatop». [onHyo HaCTPONKY UNN N3MEHEHWE HEKOTOPbIX NapameTpoB MOXHO BbIMNOr-
HUTb BPYYHYIO Yepes3 CUCTEMY MEeHIo B cooTBeTCcTBuUM ¢ n. 3.1.2.

BHUMAHME! 3Ha4eHusi HACTPOEYHbIX NapamMeTpoB PEKOMEHAYETCS COrnacoBaTb C Ter-
nocHabxaroLlen opraHM3auuen, npeasaputensHo ohopMmB B BUAE Tabnuupbl.

CcopmurpoBaTtb Tabnuuy € HacTpOEYHbIMW MapaMeTpamMu MOXHO B Mporpamme
«TB7 KoHdmrypaTop» 6e3 nogknodeHns K Belumcnutento. [ins atoro Heobxoammo:

1. BBECTV B MporpaMme HeoGX0AUMble HacTpOeYHble NapaMeTpbl.

| TET Konduaryparop =5 I
@ailn Bug  Hactpoilen nparpasmi - Crpanka
H-CucTera
G B OBwme | Tyt 13|
TB2 (e ucn) CH 6, Kr3=3, oPT=0 [»»[cu [Cucrema - [or]kTi[@pT[mi2 [ ar
# BOZ (He wmen) Lt 332 0 TEHewcn oo O12=M1{h1-h2) HET |
Capemc 1 Orepeiras 0o 2B (b1 dMibE-h | ey
2 OTrpoiTan = oz Q12=M2(h1-hE) HET =
3 OTkpeTas o3 1-h HET
w2 P2 Vi 4 Orepetas 1 L HIET
5 JampeiTan B 1 1 Q12=M1 {11+ . HeT 4
L3 P3 W3 ] JokpeTan 1 2 01 2=b2(h1 -h2) HET
¢ AamnmTan 1 i N Z=MZh1hfierdhdihl-h_ aeer
m [ |
JnaaTE NApaMETRE
YT be Hareperie He:
Henoneasonsman b e (rp C): Pxp (M a) Monone30eaHME HE:
KOHTpOML NepareTpoe:
EonTpons £ EonTpone dh: dhdrmeze (0-4%)
Fonrrpone dt dimnfrpC) | Konrpons 0

& o0

2. CoxpaHuTb HacTponkuK B dhaiin Ans nocreyoLlen 3anncy B BbIMUCIUTEND, a Takke
cchopmMmnpoBaTh OTHET O HACTPOMKaX.

.| TB7 Konguryparep EI@

aii porpammel  Cnpaska

KoudmrypupoBanne TB7 Koudwmrypatop
i oE-BAT

- TB1 (CH=E) YcranosnTs canse
L TBZ (He m1en)

B CrcTema

Pasopsats cost  DCTaHosuTS NpoUECE

OTKPEITE HACT POFKK 13 chakna | CoXpaHnTh HECTPORAKK B charin | OTYeT 0 HACTROMKEX

‘ [RpEunTETE HECTRORKK 12 !'IFMEIDFIBI JanveaTh HECTREVKA B mprbop |

I I
1 CrcTema
2 Cepeuc

\ | 2 (oo | \

3. Pacneyvartatb oT4eT 0 HacTponkax. OT4YET O HACTPOMKaxX MOXHO BIOXWTb B MPOEKT-
Hyl0 JoKymeHTaumio. Mpumep oTyeTa o HacTporikax (HactpoeyHasa Bl) npuBeneH B npu-
noxexun [.

Mocne BBOJa HaCTPOEYHLIX MapamMeTpoB PEKOMEHOYETCSl BLIMOSHUTL Onepauuio
CBPOC APXUBA (cm. n. 3.2).
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4.5 Anpob6auusa dpyHKUMOHUPOBaAHUSA

Mocne moHTaxa u BBoAa 6asbl AaHHbIX Hao yoeanTbes B HopMarbHOM (PYHKLMOHM-
poBaHuu y3na yyeta. [ina aToro cnegyeT nocneaoBaTtenbHO BbIBECTU HA MHAMKATOP 3Ha-
YeHus TemnepaTtyp n 06beMHbIX pacxodoB. MNpy COMHEHMAX B peanbHOCTU UX 3HaYEeHU
nocrnegoBaTernbHO NMPOBEPSAIOT: MOHTaX Lenen, HacTpOeYyHble napameTpbl Ha COOTBET-
CTBMWE NacnopTy AaTYMKOB 1 4aTYMKOB HA COOTBETCTBME uxX nacnopTy. MNpu Hanmuum kogoB
HC, cnegyeT yCcTpaHuTb BbI3BaBLUYIO UX NPUYMHY, PYKOBOACTBYSACH NYHKTOM 5.2.

5 OO6cnyxuBaHue npu akcnnyartauuum

5.1 Mopsapok akcnnyatauumn

B npouecce akcnnyartauuu B3anmogencTaue nonb3osatensd ¢ TB7 B OCHOBHOM CBO-
OUTCA K CYNTLIBAHUIO TEKYLLMX U apXUBHbIX NOKA3aHWUI U BHELLHEMY OCMOTPY.

Mpy Heo6x0ANMOCTM TakKe NPON3BOAOST:
® CMeHy CXeMbl M3MepeHuii (HanpymMep, 3MMHEN Ha NETHIO 1 HaobopoT) — NPU Hanw-
ymm ogHon 6a3bl AaHHbIX B1 nnn cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[.
® MOAKIIOYEHVE MOAeMa, KOMMbIOTepa (B TOM YuCne M3MEHEHWE 3HAYEHNI CKOPO-
CcTn obmeHa) — 6e3 cHATUSI NNIOMObI.
C yctaHosneHHon TPOH.407290.007 MI1 nepnoAnyHOCTLIO OAUH pa3 B 4 rofa npo-
BOASIT NOBEPKY.
Mpu cHATWKM C aKkcnnyaTauum Ha NoBepKy HeobxoaMMOo 3admKCUpoBaTh apXMBHbIE MO-
Ka3aHus, NOCKOmMbKY B pesynbTarte NoBepkn oHn ByayT ctepThl M3 namsatn TBY.
OTtnpaska TB7 Ha noBepky gonyckaeTcsi 6€3 MOHTaXXHOro oTceka (HWKHEN YacTu Bbl-
uncnuTens).

5.2 YcTpaHeHue HewTaTHbIX CUTyaLun

TB7 nmeeT cucteMy AvarHocTuku. [inarHoctrke noasepraroTcs:

e MapameTpbl cuctem TennocHabxeHns TB1...TB3;

e annapaTtHas YyacTb TENoBbIYMCINTENS;

® Hanuyme HanpshkeHMs BO BHELLHEW anekTpoceTu, nutatoLwen BC.

Ina yctpaHenus HC B cuctemax TB1...TB3 npoBoasT meponpuaTvsa no npoBepke u
YCTPaHEHM0 BO3MOXHbIX NPUYKH. B nepByto ouepeab cnegyeT NpoBeEpUTD:

e HageXHOCTb KOHTaKTOB Ha CTOpOHe Aatyuka n TB7;

o OO6pbIB, KOPOTKOE 3aMblKaHME UM 3aMblKaHUE Ha 3EMJTIO JIMHWUM CBA3M;

o CooTBEeTCTBME NOMNSAPHOCTU CUrHana.

B cny4vyae noaBrieHna annapaTtHbIX HeucnpasHOCTEN an6op cnenyet oTnpaBuUTb Ha
3aBOA-U3rOTOBUTESNb USN B CEPBUCHBIN LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oTobpaxalTca Ha WHAMKATOpe B MEHHO
«CEPBUC-ANn.HeMcnpaBHOCTUY.

[MepeyeHb annapaTHbIX HENMCNPaBHOCTEN:

— ALM1, ALUN2 — HencnpasHocTb AL,

— EEPROM, EEPROMwW — HeuncnpaBHOCTb NamaTu;

— MnT. paTUNKOB — HU3KOE HanpsXKeHne Ha KoHTakTax 2...4 kneMmMmHuka X10%;
— RTC — HeuncnpaBHOCTb YacoBOroO KBapLa;

— CLK — HeuncnpaBHOCTb BbICOKOYACTOTHOIO KBapLa.

* Knemmuumk X10 ncnonbsyetca TOJIbKO gnsa nutanus Y3 gatyumnkoB pacxoga (cm. n.
MoakntoyeHe ynbTPa3BYKOBLIX PACXOAOMEPOB). B ocTanbHbIX Ccriyvasix KneMMHUK
[OJKEH OCTaBaTbCA CBOGOAHBLIM.
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PekomeHgaumm no yctpaHeHuto HC npuBeneHbl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
MposepuTb:
— CooTtBeTcTBME AaHHbIX nacnopTta TC v 3Ha4YeHUss HaCTPOMKM.
Temnepatypa |— LlenoctHocTb vyBCTBUTENBLHOrO 3nemeHTa. Conpotmenernne TC

BHe AmanasoHa u3-|Npu Temnepatype 6nmskon 20 °C gomkHo BbiTe B nNpedenax 107—
MepeHMit 109 Om ans 1000 n Pt100 n 535-545 Om gns 50001 n Pt500.

— [MpaBunbHocTb nopgkntodeHns TC K TennoBblYUCAUTENHO
(puc. 4.3), obpalas BHMMaHWe Ha HoMepa KoHTakToB B TC n TBY.

[NaBneHne BHe| [poBeputs:
avanasoHa wmame-| — PyHKUMOHMpPOBaHMWeE Grioka NUTaHUs AaTyuka AaBreHus.

peHVI[7| — Hanunune BbIXOAHOIo TOKa OT AaT4uKa.

O6BLem BHe| [poBepuTh:
AvanasoHa  ycTa-| — O60CHOBAHHOCTL 3HAYEHMI YCTABOK M NPaBuiibHOCTL BU.

BOK — Hanwnune curHana ot BC.

OTCYTCTBYIOT | MpopepuTs Hanuune kopos HC Mo ykasaHHbIM napameTpam. Mpu

nokasaHns V, M Wl a0u0um kogos yeTpaHWTh NPUUMHBI X BOSHUKHOBEHNS
Q B apxuBe

Heb [poBepunTsb:
coanaHc — [leNCTBUTENBbHO MW HET NOAMUTKM CUCTEMbI TEMNOCHAGXeHNs!, a
Macc BHe Auana- “
QNS 3aKPLITOI CUCTEMbI — HECAHKLIMOHMPOBAHHOTO BofI0pa3bopa.
30Ha ycrasku — O60CHOBaHHOCTb 3Ha4eHMs ycTaskun dMmax.
Tennosas MpOBEpUTL, YTO HET MOAMUTKN CUCTEMBI TENMOCHABKEHUS 1 TeMne-

SHEPTUA — OTPULA-| harypa Bofbl B 06PAaTHOM TPYGONPOBOAE HUXKE, YEM B NOAAIOLLEM.
TenbHa

[NpoBepuThb:
— KoppeKTHOCTb HacTpowiku cnocoba KOHTPOMst MUTaHUsi pacxono-

MepepbiBbl  B|MEPOB.

anekTponutaHuu | — MNOAKIIIOYEHO N KOHTPOIbHOE HanpshkeHue ¢ 6rioka NUTaHus
BC (kog HC B ap-|pacxogomepa.
xuBe «!») Cnocob KOHTpOns ceTeBoro NUTaHUsA Pacxo4oMepoB

«KoHTp.BC= NHanB.PC» npumeHats TONIbKO ans pacxogomepos
Mutepdnoy PC, umerowmx pexvm Bbixoga «/HBEPCHbIN».

6 TpaHcnopTupoBaHue U XpaHeHUe

TpaHcnopTupoBaHve TB7 cnegyeT npou3BoAUTb TOMBKO B YMAKOBKE aBTOMOOWMITb-
HbIM, )XeNe3HOA0POXHbIM, aBUALIMOHHBIM, PEYHLIM M MOPCKUM TPaHCNopToM ¢ obecneye-
HVYeM 3aWwuTbl OT A0XAS U cHera. [pu TpaHCMopTMPOBaHUN AOMKHbI cOGNoAaThCsA: TEM-
nepartypa okpyxatowiero sosgyxa ot mvHyc 10 go 50 °C; oTHocuTEenbHasi BNaXHOCTb A0
95 % 6e3 koHaeHcauun Bnaru.

TB7 6e3 ynakoBKu JOnycKaeT XpaHeHME B 3aKpbITbIX OTanMBaeMbIX XpaHUnuLax npu
Temnepartype o1 10 go 30 °C n oTHOCcUTENBHON BriaxkHOCTU A0 95 %. KoHaeHcaums Bnarm
He gonyckaeTcsi.

XpaHeHue crieyeT BbIMONHATE Ha cTennaxax. CknaguposaHvne TB7 apyr Ha gpyra
He ponyckaeTcs. PaccTtosiHne 0O OTOMUTENbHbLIX YCTPOMCTB AOIMKHO ObiTb HE MeHee
0,5 M. Bo3gyx He JormkeH cofepxaTb Mbinn, NapoB KUCIOT U LLENoYun, a Takke rasos, Bbl-
3bIBalOLMX kKOppo3unto. [py xpaHeHun He TpebyeTca KoHcepBaLun 1 06cnyXMBaHuS.
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MpunoxeHne A — Cnuctema AMarHOCTUKM

OuarHoctupyemble cutyauum B cuctemax TB1...TB3

TB7 oTobpaxaeT Ha MHOUKATOpPE U coxpaHsieT B apxuee kog HC namepsiemon Benu-

ynHbl. B Tabnmue A1 n A2 npmBegeHbl COOTBETCTBUE NPUYMH BO3HMKHOBEHUS 1 kogos HC.
Tabnuuya A1 — PacnosHasanne HC no ee kofy B TEKYLLMX MNOKa3aHUSAX

BenunuuHa [NpunynHa NMoka3aHus Koa
Temnepatypa t1+t3 n tx t=<0°C — =
t>+180°C ——— >
TemnepaTypa tHB t<—-50°C — <
t>+130°C ——— >
IBX < 3,2 MA - <
LNaenexue P1 - P3 1Bx > 24 MA —— S
Pacxog Go1 — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTcTBytoLee 2y >
Pacxon Go1 — Go3 He nogknYeH KOHTPOsb CeTu PakTu4eckoe 3HavYeHve !
Pacxog Go1 — Go3 OTcyTCcTBUE TENoHOCUTENst dakTmnyeckoe 3HayYeHne ]
Pacxon Go2 PeBepc dakTuyeckoe 3HavYeHve R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B YacOBbIX apXUBHbIX NOKa3aHUSAX
BenuuuHa MpuunHa HacTtpowiku MokasaHus Kon
Temnepatypa t1, t2 t<0 - CueT OTMeH. ———
nt3 nnm ge Cuet ¢ nogc. toor
Temnepartypa tx t >180°C — txgor <
Temneparypa tHB t<-50 - - v
mnn t >130°C >
[aenenve IBx < 3,2 MA _ Pnor
P1-P3 unm IBx > 24 MA
Bes noacr,
Cyet on\'/?eHeH Vepakr
VdpakTt > Vmax >
C nogcr., Vaoor
C nopcr. n koHTp.U
Bes noacr,
0 < Vdakt < Vmin '>O_'- CyeT OTMEHEH Vepakr <
O6bem 3 C nopct Vmin
V1,Viuv3 VdpakT = 0 = C noacT. 1 koHTp.U 0
OTcyTcTBUe KoHTp.V # C noact. n
ceTeBOro NUTaHuA koHTp.U - .
Wnu oTCcyTCTBUE KonTp.V = C nopcTt. n v :
cBsa3u no TIIM KOHTP.U Aor
KOHTPT%I;%EIyCTOM Kolfl';p' Kontp.MT=a ®daKTny. 3HaYeHne | o
Obbem V2 PeBepcHbIi noTok Ko;Tp. KoE?S.TIQ;.éRC#roEECT. ®dakTnu. 3HayeHme | R
= Bes nogct.1 m
Macca dM npu dM dM <-Hb 2 C nopct.1 PakTyy. snavenne | #
=M1-M2 dM<—HB unmn £ Bes nopcT.2 U )
dM > HB S C noger.2
T a bes nogct. PaKkTny. 3Ha4YeHue
3Heepr:_ﬂzag?2* Q12<0 'g (e C nogcr. 0 <
X CuyeT OTMEHEH _

* KoHTponb npoBoguTcsa Ans Kaxaoro cnaraemoro cdopmynbsl Q12 n npuceanBaeTcst
Y.

cnaraemomy 0 (Hynb) B Criyyae ero oTpuuaTenbHOro 3Ha4YeHusl.
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MpunoxeHne B — NoaknwyeHne BHELWHNUX YCTPOUCTB

1 NoakntoyeHmne TB7M kK komnbloTepy no nHrepcdency RS232C

Poaetka DBOF Posetka DBOF

o1 S RS232C

02
o7

lo3 g

]

2 NogkniovyeHue TB7M kK mogemy no nHrepdency RS232
Poaetka DB9F Bunka DB9M

MpumeyaHua 1. [ing HopmanbHoW paboTbl HTepdenca RS232 HanpsikeHne Mexay KOH-
Taktamm RTS 1 GND gorkHo 6biTb B npegenax +5,5...12B.
2. MakcumanbHasi ckopocTb obMeHa no nHTepdercy RS232 9600 kouT/c.

MpunoxeHune ' - YteHne apxmBoB Ha SD-kapTy

MpumeyvaHue [py aBTOHOMHOM NUTaHWUK BbluMcnuTeNst oT 6atapen AA pabota SD-
KapTbl HE NOAAEPKNBAETCS.

Mpu yctaHoBke SD-kapTbl B BbIMMCNUTENb CYHMTLIBAIOTCS BCE BWAObI apXuBOB WU
HaCTPOWKM BblYMCIIUTENS. YCTaHOBKM AnanasoHa faT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbiBaHMA apxmsoB He 6onee 30 c.

Mpu 3anucu cospgaeTcsa nanka ¢ Ha3BaHWeM AaTbl CYNTbIBAHMA NO YacaM BblYuC-
nutens. IMNopT AaHHbIX € kapTbl B 6a3y AaHHbIX 10 «ApxvMBaTop» BbINOMHAETCH B MEHIO
«OencTBua-UmnopT AaHHbIX-TB7 13 HakonuTtens...».

YTeHne apxvBoB Ha SD-kapTy BbINOMHAETCA B CrieAytoLLen nocnefoBaTenlbHOCTU:
O6Hapy>xxeHa SD kapTa

1. YcraHoButb SD-kapTy B Bbluncnutens. Ha nHaukaTtope no-
. - BBoA: ckauaTtb daiin
ABUTCS COOBLLEHME: T pBoa: ckauate ¢

O6Hapy)xeHa SD kapTa

2. Haxatb knasuwy «Beoa». - Beoa: ckauaTb daiin
- MeHo: oTMEHa

3. MoCrie OKOHUAHMNS CHUTLIBAHIS APXMBOB BLIBOAUTCS COOBLUE- | Shaamm ey oacmao

HUe: UsBnekute SD kapTy

4. Haxatb knaBsuwy «MeHto» u BbiHyTb SD-kapTy.
[wnarHocTtuyeckmne coobLueHus

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapTa Hepa6oTawwasa nnm
MHoronotpeb6bnsowasn
CkauumBaHue 3anpeweHo CkaumBaHue 3anpeweHo SD kapTa
Het BHew.nut.+6aT1.AA Huskoe Hanp. 6arT. Ha>xkm. MeH10 Ansa Bbixoaa
MoakniounTb BHELLUHEee NuTaHne EcTb npusHak paspsga BornbLlioe notpebnerue.
BblUNCIINTENS 6artapeeu (LB) n HeT BHewHero Kcnonb3oBatb SD-kapTy knacca

nuTaHus ckopocTtu 4
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MpunoxeHune [ — Npumep HacTpoevyHou B
OTYET O HACTPOWKAX TEMNOBLIYNCIUTENA TB7

Mogenb TB7-05M 3aBopckor Homep 18001234
AnnapaTtHas Bepcus AB 5.0 lNporpammHas Bepcus MB 2.0
KoHTponbHas cymma nporpamMmmHoOro obecneveHus KCrNo=8DC2
KoHTponbHasa cymma HacTpoek KCH=0443
KoHTponbHas cymma kanvbpoBok KCK=FFFF
Obuwue
CeTeBoW agpec: 1
M.qeu;:;buka- Kop opranusaumu: 0
Lorosop: 0
Yac otyera: 23
[ata otyeTa: 25
CucrtemHble |Cuctema eguHunL: MKC
Tepmonpeobp.: 1001
Mepexop 3MMHee/neTHee BpeMsi: Het
Oon.umn.BxopA |HasHayeHve: Het
Vnpagﬂeuue Mcnonb3oBaHne B2: Het
Hactponku 61
MapameTp: TennoBou BBoA 1 TennoBou BBoAa 2 | TennoBou BBoA 3
ClU: 4 6 6
KT3: 1 0 0
DPT: 1 0 0
KoHTp.t: C nopcr. CyeTt oTM™. CyeT OTM.
KoHTp.dt: bes noacr. bes noacr. bes noacr.
dt min (°C): 2 2
Mcen.tx He wncn. - -—-
txg (°C):
Pxg (krc/cm2): |- -—- -—-
KoHTp.Q: Het C noAacr. C nopcr.
KoHTp.dM: Het Het Het
dM max (%):
Mcn.tHB: He wncn. He ucn. He ncn.
KoHTp.R: bes noacr. Het Het
Vcn.QTB Ectb Ectb Ectb
Tpy6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 | Tpyb6a2 | Tpy6a 1 [ Tpy6a 2
Tun BC OMNeKTPOH. | ONEKTPOH. | OneKTPOH. |[ONeKTPOoH. | 3NEeKTPOH. | QNEeKTPOH. [ ONeKTPOoH.
Bec nmn.(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
Vpoor (m3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Ppor(krc/cm2) 16,11832 6,11832 6,11832 16,11832 6,11832 [6,11832 [6,11832
Oatuyuk P Ectb,He ucn. |EcTb,He nen. [HeT Het Het Het Het
PB(krc/cm2) 16,3155 16,3155 - -
Pn(m) 0 0
KoHT.MNT [a Het Het Het Het Het Het
Bxog.NT 1
Bxog R 2
HacTponku AUCKPETHbIX BXOAOB
Bxopg 1 Bxopg 2 Bxog 3 Bxog 4
YpoBeHb HP HP HP HP
T noars. 1 1 1 1
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MpunoxeHue E — Apgantep Ethernet ana TB7
mcnonHeHua M
HasHa4yeHue

Apantep Ethernet (agantep) npegHasHaveH Ans NOAKMOYEHUS TeNNoBblYUCIUTENEN
k ceTn Ethernet. Agantep BbINONHAT NpeobpasoBaHWe pasnnYHbIX NPOTOKONOB, Nepeaa-
BaeMbIX NoBepx craHgapTHoro npotokona TCP/IP, n peanusyet pexumbl TCP cepsep u
TCP KnuneHT.

B 3aBrcMmMocCTM OT pexxmma 1 Homepa ncnonb3dyemoro TCP nopTa BbINOMHALTCA cne-
ayrowme npeobpasoBaHus:

Pexum TCP cepsep:

MopTt 502 - npeobpasosaHme MODBUS TCP B MODBUS RTU;
MopT 5001 - 6e3 npeobpa3oBaHus.

B pexunme cepsepa fonyckaeTcs ToNbKo 0AHO coeanHeHne ¢ npubopom. CoeanHeHne
C KNNMEeHTOM nogAepXvBaeTcs 40 TexX Nop noka naet guwanor ¢ npuéopom. Ecnu knuneHT
He obwaeTcsa ¢ npnbopom 15 MUHYT, TO coeauHEeHVe NPUHYAUTENBHO 3aKpbIBAeTCs C Lie-
Nblo NPefOTBPaLLEHUsI 3aBUCAHNS COKETA.

Pexum TCP KNUeHT:

MopT meHee 5000 - npeobpazoaHe MODBUS TCP B MODBUS RTU;
MopT Gonblue nnu paBeH 5000 - 6e3 NnpeobpazoBaHMs.

Mopsnok ycTaHOBKMU apganTepa
Mopsagok ycTaHOBKM aganTepa B KOpNyc TeNMOoBbIMMCIIMTENS Noka3aH Ha puc. E.1.

KOMMYyHHKIUWOHHBIA Wned ‘.
(R — — =
1. BblHYTb 3arnyLiky pasbema RJ45. -

2. YctaHoBuUTb NnaTy agantepa n 3adumkeu-
poBatb 4-Ms BUHTaMWU.

3. Moakno4nTb KOMMYHUKALMOHHbIN =
winend.

Pwuc. E.1 MNopsagok ycTaHoBKM aganTepa

[ns HacTpolikn paboumnx IP-napameTpoB npegycmoTpeH HTTP cepsep. KomnbtoTtep n
ajanTep OOMKHbI HaxoauTbcsl B ofHow noacetu (IP agpec komnbtotepa 192.168.1.x).
lMpocmoTp napameTpoB Ha HTML cTpaHuue gocTyneH Bceraa.

MepeBon aganTepa B PEXWM HACTPOWKM MPOUCXOAMT MpK noJayve Ha BblYMCIIUTENb
BHeLLUHEro nuTaHus Npu oTkNoYyeHHoM Ethernet kabene.

Mpw BkNtoYeHUN NuTaHus ¢ nepeknoyatenem B coctosHun OFF n OTKITIOYEHHBLIM
ceTeBbIM kKabenem, aganTep 3anyckaetcs ¢ IP napameTpamu no ymonyaHuio:

CeteBovi agpec 192.168.1.1;

Macka noacetn 255.255.255.0;

Pexum cepsep;

DHCP oTknioueHo.

Mpu BrntoyeHnn nutanmsa ¢ OTKIMKOYEHHBLIM kabenem Ethernet n nepekntoyatenem B
coctosiHum ON, aganTep 3anyckaeTcs ¢ napaMmeTpammn U3 3HEPTrOHE3aBNCUMON NaMSITL.
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HacTtpowka TB7

1. AnuHHbIM HaxkaTtuem kHonkn MEHIKO (He meHee 8 c¢) obecneunTb AOCTYN K CEPBUC-
HOMY YPOBHIO MEHIO.

1. Boitt B meHio «tHACTPOUKN-CUCTEMHbIE-UOAEHTUDUKALINA» 1 ycTaHOBUTL
TpebyeMmbii ceTeBOM afgpec BbIYUCINTENS.

1. Boiitn B MeHio « CEPBUC-KOMMYHUKALMN-Com2» 1 3agaTb napaMeTpbl:
— Ckopoctb — 115200;
— MNpoTtokon o6meHa — Modbus RTU.

MpumeyaHne M3meHeHne nepeymcneHHbIX HacTpoeK BO3MOXHO 6e3
HaxkaTus Ha KHormky «ocTyn».

Mopsinok HacTpowku IP-agpeca

1. YcraHoButb o6a DIP nepeknioyatens Ha agantepe B nonoxeHne OFF (cooTBeT-
cTBYyeT umdpam 1 1 2).

2. MNopatb Ha TB7 BHellHee nuTaHKe.
3. Cnyctsa 10 ¢ nogkntountb Ethernet kabenb B pasbem RJ-45

4. 3anyctuTb Bpay3sep u cBsi3aTbCs ¢ agantepom no agpecy 192.168.1.1, goxagaTtbest
nosisrneHus WEB cTpaHuubl.

5. Mepentn Ha 3aknagky «CeTeBble HACTPONKMY 1 BBECTM Tpebyemble napamMeTpbl:
1) — IP-agpec apantepa 1 macky noacetun 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepsep;

4) HaxaTb KHOMKY «3anucby.

/ﬁ 192168.1.1 =L\

< C \@No:secu 192.168.1.1

NamsTka

Ceresbie HacTpoiixn

[ Texymwe | EEPROM | Homoe swauenwe |
IP Address: | 192.168.1.1 | 192.168,1.1
Subnet Mask: | 255.255.255.0 || 255.255.255.0
Gateway: 192.166.1.1 | 192.168.1.1 | N
e i —
DNS 2: 0.0.0.0

E

NBNS Name:
MAC Address:

DHCP:

Source: Default settings

® pexcum TCP knueHT (63 npotokona)
Pesicam TCP inueHT (EKC)

5. YcraHoBuTb 06a DIP nepekniovatens Ha agantepe B nonoxexHve ON.

MNpumeyaHne 3anncb HOBbLIX MAPaMETPOB AOCTYNHA B TedeHun 30 MUHYT nocre paspe-
LLEHUA U3MEHEHWS! CETEBbLIX HACTPOEK.
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NMpunoxeHune XX — Apantep RS485 aona TB7
mcnonHeHuna M

Apantep RS485 (apantep) 3anuTbiBaeTca OT TennoBbluucnuTensa TB7 ¢ BHeWHUM
6rOKOM NMUTaHUA.

Beixoabl agantepa MMeeT ranbBaHUYECKYIO Pa3Ba3Kky OT BbIYMCIIUTENSI.

TexHNYecKkMe XxapakTepUCTMKK aganTepa:

» CkopocTb 0bmeHa 1200 ... 115200 o6uTt/c;
¢ KonnyecTtBo OUT gaHHbIX 8;

* KonuuyecTtBo cTapToBbIX GUT 1;

« Konn4yecTtBo CTOMOBbLIX OUT 1;

*  KoHTponb 4eTHOCTH HeT;

* YnpaBreHue noTokom HeT.

Hactponkn agantepa RS485 He TpebyeTcs.
Mopsagok ycTaHOBKM aganTtepa B KOpNyc TENMOBbIMUCIIUTENS NokasdaH Ha puc. XK.1.

"""""" o wreis I,
7L —
1. BbiHyTb 3arnyLKy pasbema RJ45. P

2. YctaHoBuWTb NnaTy agantepa n 3adumkeu-
poBaTb 4-Ms BUHTaMW.

3. MoaknounTb KOMMYHUKALIMOHHbIN
wirnend.
Puc. 2XK.1 Mopsgok ycTaHOBKM agantepa

MopknioyeHne BHELWHNX YCTPONCTB No uHTepdericy RS485 ocyuiecTenseTca yepes
pasbem RJ45. LiokoneBka BbIXOQOB NokasaHa Ha puc. XK2.

Puc. 2K.2 Liokoneska BbIxogoB pasbema RJ45
Hactpowka TB7
1.1. OnuHHbIM HaxaTuem kHonku MEHIO (He meHee 8 c) obGecneuntb goctyn K cep-
BUCHOMY YPOBHIO MEHIO.

1.2. Boittn B MeHio «HACTPOMKU-CUCTEMHbIE-UOEHTUOUKALIUA» v ycTaHo-
BUTb TpebyeMmbln ceTeBOWN afpec BblYUCMTENS.

BHUMAHUE! BCE BbIYUCIIUTENN, BXOOALUME B COCTAB CETU OOJIXKHbI
MMETb YHUKANbHbIE CETEBbIE AJPECA.

1.3. Bontn B MmeHio « CEPBUC-KOMMYHUKALUN-Com2» v 3apgaTtb napameTpsbi:
— CKopoOCTb;
— MNpoTtokon obmeHa.

MpumeyvaHue Vi3ameHeHWe NepeynCrieHHbIX HAaCTPOeK TennoBbiYucnuTens TB7 BO3MOXHO
6e3 HaxaTnsa Ha KHoMKy «[JocTyn».




