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MNepeyeHb NPUHATBLIX COKpaLLeHUiA

h —
hx -
R -
AB -
Al -
AUn -
BA -
BN -
BC -
BY -
rBC -
ns -
XKU -
HC -
nB -
nan -
nK -
no -
nT -
P3 -
(o7} -
B -
TIM -
Tp -
TC -
OPT -
XBC -

OTaenbHble

3HTanbnus (yaensHoe TennocoaepxaHune) soabl
3HTanbMNMsi XONOOHOW BOAbI HA UCTOYHUKE
peBepc

annapaTHasi BEpcus TENJOBbIYUCNTENS
annapaTHasi HeMCNpaBHOCTb BbIYUCIMTENS
aHanoro-undpoBor NnpeobpasoBartenb
HacTpoeyHas 6a3a JaHHbIX

Onok ceTeBoro NUTaHus

BOOOCHETYMK (pacxogomep)

BHELLHee YCTPOWCTBO

ropsiuee BofoCHabxeHue

OUCKPETHbIV BXO4
XUAOKOKPUCTANNMYeCcKUin MHAMKaTop
HeluTaTHas cuTyauus

nporpamMmmMHasl Bepcusi TENMOoBbIYUCTIUTENS
npeobpa3soBarens AaBneHust
nepcoHarbHbIN KOMMNbIOTEP

nporpammHoe obecneyeHune

nyctasa Tpyba

PYyKOBOACTBO MO 3KCnnyaTaumm

cxema nsmepeHui

TEennoBon BBO/,

TenemeTpus

TpybonpoBop,

TepmonpeobpasoBaTtenb CONPOTUBNEHUS
dopmyna pacyeTta Tenna

XornogHoe BogocHabxeHue

N3MEHEeHUA, CBA3aHHble C COBEepLUEHCTBOBAHUEM TeNnnoBblHUCTIUTENA U

He BIundarLwne Ha MeTposiormyeckme XxapaktepucTtukm an6opa, MoryT ObITb He OoTpaxe-
Hbl B HAcToALWEeM pyKoBOACTBE MO 3KcnyaTaunn.
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HacTtosiliee pykoBOACTBO NpedHa3HayeHO AN CneumanucToB, OCYLLECTBASIOLLMX
NPOEKTNPOBaHNE, MOHTaX, 0BCNyXunBaHue, CYUTbIBAHWE NOKasaHWn, KOHTPOrb paboTbl n
nosepky Tennosbluncnutensa TB7 ucnonHenunsa M (B gansHenwem — TB7).

1 OnucaHue u pabota

1.1 HasHauyeHue

TB7 npegHasHaveH Ans U3MepeHnii u permcTpaummn napameTpoB NOTOKa TEMNOHOCK-
Tensa (ropsyen M XONnoAHOW BOAbI) U KONMMYECTBa TEMMOBOW 3HEPTUM B 3aKPLITOW M/vnn
OTKPbITOW BOASAHBLIX CUCTEMaX TENNocHabxXeHus.

TennoBbluMCINTENN 3aperncTpmMpoBaHbl B ['ocyaapcTBEHHOM peecTpe CpeacTB W3-
mepeHuii (Ne 67815-17), cootBeTcTBYtOT TpeboBaHusim MpaBun KOMMeEpPYECKOro yyeTa
TEeNnnoBON 3Hepruu, TennoHocuTens (noctaHosnexue lMpasutensctea P Ne 1034 ot 18
Hos6psa 2013 r.), MeToaMKM OCYLLIECTBMNEHNS KOMMEPYECKOro y4eTa TEennoBon aHepruu,
TennoHocuTens (npvka3d MuHUCTEpCTBa CTPOUTENBCTBA W KUMWLLHO-KOMMYHarbHOTO
xosanctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT P EH 1434-1, TexHu4e-
CKOro pernameHTa TamoxeHHoro cotosa TP TC 020/2011.

TennosbluncnUTENb UMEET 5 MoAenen, OTNMYaKLWMXCA KONNYECTBOM OBCrnyxuBae-
MbIX TEMNMoBbIX BBOAOB (Tennocuctem). OyHKUMOHaNbHbIE BO3MOXHOCTU mMogenen TB7
npvBeaeHsl B Tabnuue 1.

HOononHutensHo Mogenb TB7-04.1M BbinyckaeTcss B 2 KOMMMEKTauusx, oTnuyaio-
LLINXCHA KOHCTPYKTUBHbLIM UCTMOMHEHUEM:

— CtaHgapt (nanee TB7-04.1M);

— JlanT (nanee TB7-04.1M JlanT).

Tabnuua 1
3 KonuyectBo nogkniovaembIx 4aTYUKOB 1S
=) TB1 TB2 TB3 gl *| ¥ o
o SIs| x| &
X o I o O]
Mogenb o | 8| £ =
c BC|TC|ng|BC|TC|Mng|BC|TC|Nna 5| = g o
s ||| @
o o
¥ I
TB7-01M - 313 - 1 - - - - | 1]1]4 |ecmn
CraHgapt| 3 | 3 | 3 1 - - - - - |11]11] 4 |ectb
TB7-04.1M ™ naiir 31331 -1-1-1-1-11[1][-]wner
TB7-03M --- 313 - 313 - - - - | 1]12]4 ]|ectb
TB7-04M —— 31313 31313 - - - | 1]12]4 |ecmn
TB7-05M o 313 3122121222 ]1]1]4]ectb
YcnoBHble 0603HaYeHUs:
TB — Tennosow BBOA (TEennocucrema) MO — npeobpasoBaTenb AaBNeHUs;
BC — BogocyeTunk, pacxogomep; [Hon. Bxog — Aon. MMMYmMbCHbIN BXOA;
TC — TepmonpeobpasoBaTenb CONPOTUBIEHNS; Oon. kaHan t°C — gon. kaHan Temnepartypbl.

[ononHuTensbHbIn VIMI'IyrIbCHbIVI BXOZ MOXET ObITb MCMONb30BaH B CHETHOM pexumve
(M3Mep8HI/Ie obbema BoAbl, kKonnyecTtsa ANEKTPOo3Heprnn n T.I'I.), B peXxunme perncrtparto-
pa BHELHUX coObITUI (CMI’HaﬂMSaLI,I/Iﬂ) UNn B pexunme KOHTPOIA Hannyma nutarollero
Hanps>XeHn4.

[uckpeTHble BXOAb! UCMOMb3YTCA ANSt NOAKMIOYEHUSI NMOrMYECKMX CUrHanoB C Le-
NblO KOHTPOIIS peBepca U OTCYTCTBUS TEMMOHOCUTENS.

[ononHuTenbHbIN KaHamn TemMnepaTypbl MOXeT 6GbiTb MCMONb3oBaH ANS M3MEPEHUS
Temneparyp Hapy>XHOro BO3Ayxa MUInu XONOAHON BOAbI.
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TennoBbluMCNNTENDb UMEET NHTEPGENCHI:
— USB (Device);

- RS232;

— Ethernet nnn RS485 (onunoHanbHO).

1.2 TexHU4YeCKue XxapaKkTepuCTUKN

1.2.1  Modknroyaemblie Oam4yuku

Bogocuetumnku (BC). TennoBbiuMcnMTenb paccumTaH Ha paboTy ¢ BogocHeT4mKamm
(pacxogomepamu), UMEOLLMMUN YUCTIOUMIMYMbCHBIA BbIXOA C BeCOM umnynbca ot 0,0001
no 10000 nutpoB. BbixogHas uenb BC mMoxeT 6bITb: MACCUBHOW (F€PKOH UMK OTKPbITbIA
konnekTtop), unu aktmeHon (TTJ1, KMOIM u 1. n.).

YacTtoTa nmnynscoB naccuBHon uenu BC — He Gonee 16 My npy anutenbLHOCTM co-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHUE LiENK
DOMKHO 6bITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3oMkHyTomM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB aktTuBHon uenu BC — He Gonee 1000 My npu AnvMTensHOCTU
KaXgoro coctosiHus BbixogHoun uenum BC He meHee 0,5 mc. HanpshkeHne akTMBHOM Lie-
n1 BC: B cOCTOSIHMM BbICOKOTO ypoBHS («H») — 2.4+5 B, B COCTOSIHUM HM3KOTO YPOBHSA
(«L») — = 0,4 B. BbixogHoe conpoTueneHue Lenu He 6onee 10 kKOm.

Tepmonpeo6pasoBatenu conpotuBnenus (TC). MNpumensaoTcs ogHotunHble TC,
UmetoLLe xapakTepucTiky 10011, 500 (a=0,00391 °C™"), Pt100, Pt500 (0=0,00385 °C™").

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

1.2.2 WUsmepsiemble u paccHumbieaemMble 8eslu4UHbI 8 cucmemax TB1...TB3
Tabnuua 2
O6O03H. HanmeHoBaHue [nanasoH n eq. namepeH. [lokasaHumsa
G1...G3 [O6BLemHbIn pacxon, 0—10°m°/y
®1...93 [MowHocTb no Tpy6am 0 — 10° Mkan/y Tekyume
d® |MowHocTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |Temnepatypa Bogbl 0-180°C
P1...P3 |306biTO4HOE faBneHne 0-2,5Mla Tekywwe
dt PasHocTb Temnepatyp Bogbl t1 — 2 0-160°C v apxng-
— Hble cpen-
tx TemnepaTypa x0nogHoW Boabl 0-180°C ue
ta TemnepaTypa Bo3gyxa MuHyc 50 — 130 °C
V1...V3 [O6bem Boabl 0-10°m°
M1...M3 [Macca Bogpb! 0-10%T
dM |Macca Bogpbl, 0TOGpaHHOM N3 CUCTEMbI
Qs WNToroBble
Q(;f, Tennosas sHeprus 0— 10" Mkan apXVIVIIBHbIe
g(l-)lz gpeMﬂ HOpMarnbHOW paboThl 0 — 5x10%uac
pemMs OTCYTCTBUA cyeTa
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1.2.3 [Mapamempbi apxueoe
TennoBbluncnuTens obecneynBaeT hopMNpPOBaHNE apXMBOB:

1) MHTepBanbHble apxuBbl (YaCOBOW, CYTOYHbIN U MECAYHbIN) — CPeHUe 3Ha-
YeHus (TemnepaTypa, pa3HOCTb TemnepaTyp, AaBIEHNE) U HaKOMMEeHHbIe 3Ha4YeHus (KO-
NMYEeCTBO TENNOBOW 3Heprun, obbembl, Macchbl, BpeMs HOpMarnbHON paboTbl U Bpems
OTCYTCTBUS CYeTa) M3MEPSEMbIX BEMMYMH Ha COOTBETCTBYIOLWMNX MHTepBanax. Ob6bembl
apxmeoB: 1440 (60 cytok) — 4acoBbix 3anucen; 400 cyTouHbIX 3anucern n 60 MecsaYHbIX
3anucen.

,D,OI'IOJ'IHVITeJ'IbHO B KaXXAoOM W3 MepeynUCrieHHbIX apXmMBOB PErncTtpupyroTca Koabl n
BpemA 0EeNCTBUSA HelTaTHbIX CVITyaLl,VIVI.

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

3) ApxuB gnarHocTmyeckom nHcdopmauum.
ApXuB COCTOMUT M3 3-X YacTen:
— ApxuB nameHenus bl — unkcaumnsa nameHeHNn HACTPOEYHbIX NapamMeTPOB.

— ApXuB coGbITUI — (hrKcaumsi cOpoca MHTepBarbHbIX Y UTOFOBOrO apXUBOB, U3Me-
HeHus HacTpoek ¢ MK, paspelueHus/3anpeTta OCTyna K HacTponkam.

— OmnarHoCTM4YeCKUin apxmB — rKCaUMs BKMHOYEHUS/OTKIIOYEHUSS CETEBOro nuTa-
HWS, TEXHOMOrMYECKNX COBBLITUI.

O6beMm apxvBa gnarHocTuyeckon nHdopmauum He meHee 3060 3anucei.
Mpw BbINONHeHUM onepaum CBPOC vHTepBanbHbIe Y UTOTOBbINA apXMBbI O4ULLIAOTCS.
C6poc apxuBa QnarHocTMyeckon MHpopmaLyn HEBO3MOXEH.

[Mpu OTKMIOYEHUM NMUTaHUS TENNOBLIYUCIMTENS BCE apXMBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATU B TeYEHMe Cpoka cryx6bl npubopa.

1.2.4  JkcnnyamayuoHHble Xxapakmepucmuku
Pabouve ycnosus akcnnyaTtaumu:

TeMnepaTypa OKPYXaOLLErO BOZAYXA ....ccevveeeeeeranuneeeeeaans oT muHyc 10 go 50 °C.
aTMOCMEPHOro AaBMEHNS B OUANA30HE ........ccceeeeeeeeeeeeeeeeenn, oT 84 po 106,7 kla;
OTHOCUTENbHAs BNaXHOCTb OKpyxatoLero Bosgyxa npu 35 °C ... 95 %.
HanNpsPKEHHOCTb BHELLUHEro MepemMeHHOro MarHWTHoro nons 4actoton 50 [
2 LYoo ) 11T SRR 400 A/m.
BMbpauumn yactoton (5-25) 'y n amnnmMTygon cMeLLeHus 0o 0,1 mm;
CTeneHb 3almTbl KOpryca OT NMPOHMKHOBEHWUS MbINA U BOOBI .......cvvvereeeeeaeeenene IP54*,
[aBAPUTHBIE PABMEPDI .....evieeiiiiiieetteee ettt 210%x130%75 mm.
Macca B TpaHCNOpTHOM ynakoBke He Bonee .. 1,2 k.
CPEOHVI CPOK CITYIKOBI ...ttt e et e ettt ettt ettt e et e e et e e 12 ner.
YcTaHoBneHHasA 6€30TKa3HAA HAPAOOTKA ....ccceruvereriurreeeiiieeeiieeeeniieeeeaieeeenaes 75000 u.

* CTeneHb 3awmThbl IP54 obecneunBaeTcst Npy 3akpbITON Kpbillke pasbema USB. B
npouecce aKcnnyaTauum gaHHbIA BXO UCMONb3yeTCs 3NM304NYECKN.
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1.2.5 Memposo2uyeckue xapakmepucmuku e pabo4ux ycroeusix

Tabnuua 3.
BenuuvHa [nana3oH | Mpegens! norpetHoctn’’| MorpeLHocTb
Konunuyectso TennoThl (Tennosomn 0—10" | * (0,5 + Atmin/At) % OTHOCHTENLHAS!
aHeprum), Iox (Mkan) + (0,1 +10/AQ) % ¥
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTESbHAA
O6bem TennoHocuTens, M°
Konnuectso namepsiemoii cpeapl, | 0 — 10° +1en. mn.p. abcontoTHas
M (T, KBT-4)
CpenHuii o6bemHbIi pacxod, M°/4 | 0 —10° +(0,01+1T) % OTHOGUTenNbLHas
TemnepaTtypa TennoHocutens, °C | 0 - 180
Tenane)pl)gTypa Bo3gyxa, °C -50 — +130 £0,1°C abconiotHas
PasHocTb Temnepartyp, °C 0-160 | +(0,03 + 0,0006At) °C | abcontoTHas
M36bIToMHOE AasnerHve, MlMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTESNbHagA

TekyLee Bpemst

T = 8 — nepvoa nsMepeHns pacxoaa, C.

10 ¥ UHTEppECHOro BeIXoAa.

BEJINYMHOWN.

Atmin — MMHMManbHas usmMepsieMasi pa3HoCTb TemnepaTyp, Atmin=2°C.
At — pasHocTb TemnepaTyp BoAbl B AByX Tpybonposogax, °C.
A® — pasHoCTb TeMnepaTyp ropsiyen u xonogHow sogsl, °C.

1) MorpeLHOCTM HOPMUPOBaHbI OT BXOAHbBIX Liene TENNOBbIYNCIUTENS OO0 €ro NokasaHuii Ha Tab-

2) MorpelHOCTb HOPMMPOBaHa MpUW YCNOBUM 3MEPEHWSA Pa3HOCTM ABYX Temnepartyp.
3) MorpeLHoCcTb HOpMUPOBaHa NP YCNOBUK onpeaerieHnst pasHOCTM ABYX TemMnepaTyp, ofHa ux
KOTOPbIX N3MepseTcs, a BTopas (TemnepaTypa XONOA4HON BOAbI) NMPUHSATA YCIOBHO MOCTOSHHOW

MEXKNOBEPOUHBIN MHTEPBAM ...uvvieeeiieteeiitee et e e ettt e s e et e e et e s sneeeesnneeeeas
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1.3 AnekTponutaHue

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

I'Ipumeqauue I'Ipm nponagaHu1 BHELWHero NuTaHna TennoBblMUCTIUTENBb NepexoanT Ha
paboTy oT BCTpOeHHON HaTapeun.

Mpu nogkntoveHum MK no uHtepdericy USB Beiumcnutens nutaetcs ot MK.

B TennosbMmucnnTeNb MOMYT YCTaHaBnmBaTbLes 6atapen 3-x Tunopasmepos: AA, C u D.

B cny4yae aBTOHOMHOro NUTaHUs peKkoMeHAyeTcs ycTaHasnmeaTtb 6atapeto Tvna C.

Mpu 3akase TeNNOBLIMUCNIUTENS C BHELUHUM UCTOYHUKOM MUTaHWUS yCTaHaBNMBaeTCcs
baTapes AA, HE3aBMCMMO OT MOZENM.

Mpu ncnonb3oBaHMM yNbTPa3BYKOBbLIX PAcXOAOMEPOB C MUTAaHMEM OT TennoBblYMC-
nuTens pekoMmeHayeTca npumeHaTb 6aTtapeto Tuna D.

3aBnCUMMOCTb BpeMeHn paboTbl TB7 OT YacToTbl BXOAHOrO curHana npeacraBreHa Ha
puc.1.1.

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

YacrtoTta 1 kaHana, Ny
Puc. 1.1 — Pecypc 6atapen

MpumeyvaHne Pecypc 6aTapen paccuutaH 13 yCroBusiX:
* Temneparypa okpyxatoLero Bozayxa 0 — 25 °C,
+ BpeMsi paboTbl no nHTepdelicy (kpome USB) oo 3 4acos B MecsiLL.
¢ Bpems paboTbl nHOMKaTopa Ao 3 YacoB B MECSIL,.

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

BbluncnuTtenb koHTponupyeT paspsg 6atapeu nutaHusa un pecypc Gatapeu. Mpwu
CHWKEHUW HanpsbxeHns nutanua ao 3,15 B Ha akpaH BbIBoAUTCA npeaynpexaeHue LB.

B cnyyae nosiBneHus npusHakoB paspsga 6atapen (LB) oTknioyaeTca nogceeTtka
WHOMKaTopa v YBENMYMBAETCA LMK n3aMepeHus Temnepatypbl go 600 c.

HopmanbHoe dyHkunoHmpoBaHue TB7 obecneunBaeTcs 4o 2-x Hegenb nocne akTu-
BM3aUUM nMpusHaka paspsiga 6atapen. ApxXuBbl Y HAKOMMEHHbIE UTOMM COXPaHSATCS U
npv NonHoMm paspsae 6atapewm.

BHUMAHME! Pabota agantepoB Ethernet nnn RS-485 Bo3MOXHa TONbKO NMpu noa-
KMOYEeHHOM ceTeBOM Brioke nuTaHus.
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1.4 3au.|v|Ta OT HeCaHKUMOHMUPOBAHHOIo BMelWaTternibCcTBa

[na npegoTepalleHnsi HeCaHKLUMOHMPOBAHHOIO BMellaTtenbctea B paboty TB7 cy-
LLeCTBYIOT crieqytoLine YpoBHU 3aLLUmUThI.

3awmTa OT M3MEHEHUs1 KanubpoBOYHbIX KO3(hMLUMEHTOB N OT BHECEHUSA U3-

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

— -
OTTnCcK KneﬁlMa‘j
rocnoseputens |

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

Puc. 1.2— Mecta nnom6upoBaHnst BbIMUCIIUTENS

M3mMeHUTb KanMbpoBOYHbIE KOI(MULIMEHTBI C KNaBuaTypbl U MO UHTEpdENcy npwu
Hann4uu nnombel rocnoseputens HENb3A1.

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

3awmTa HacTpoeYHbIX nNapameTpoB obecneunBaeTcs MNOMOON MHCMekTopa Ten-
nocHabxarowen opraHnsauum (puc. 1.2 6).

OTKMoYeHne 3aWnTbl Ha W3MEHEHWE HACTPOEYHbIX MapaMeTPOB BbIMNOSHAETCS
Ha)kaTuem Ha KHomMKy goctyna (cM. puc. 2.2).

3awuTa yctaHaBnuBaeTcs:

— NPV NOBTOPHOM HakaTuW KHOMKW JOCTYNa;

— Mo ucteveHnm 60 MUHYT C NEPBOIO HAXaTUSI KHOMKX JoCTyna.

Mocne aToro BCe NONbITKN U3MEHEHWS HACTPOEYHbIX NapameTpPOB UTHOPUPYIOTCS.

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

3awmTa BcTpoeHHoro MO oT HeCaHKLUMOHUPOBAHHOIO BMeLLaTeNnbCTBa.

[ns onepaTMBHOroO BbIsIBNEHWA hakTa u3MeHeHus BCTpoeHHoro MO TennoBbluncnu-
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 nmeetcsa 3 HecTupaeMblx apxmea (Apxus nameHerus b1, Apxus cobbiTui, [na-
FHOCTUYECKUIA apXuB).

B apxmBax dmKkcupytoTcs AeACTBMSA Nonb3oBaTenen no OTKMIOYEHUIO 3aLUKTbI Ha KU3-
MEHEHNEe HacCTPOeK, UBMEHEHMIO HAaCTPOEYHbIX NapamMeTPOB, NEPEKIIOYEHMIO HAacTpoey-
Hbix 6a3 AaHHbIX, NPUMEHEHUI0 TEXHOMOMMYECKUX PEXUMOB (noBepka, kanubposka),
cbpoc apxuBa.
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1.5 Be3onacHocTb aKkcnnyaTtauuu
TB7 He obnapgaeT hakTopamu, MEIOLLMMK ONacHbIN Xxapaktep npu paboTe ¢ HUM.

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

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

21 CBeAeHMA O KOHCTPYKUUMN

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

BHelwwHuii Bua npubopHoro otceka TB7 npeacraeneH Ha pucyHkax 2.1 1 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)

BHyTpn npubopHOro otceka pacnonioxeH MUKPONPOLLECCOPHbIN MOAynb, obecneun-
BaloLLMin npuem, o6paboTKy 1 perncTpaumio AaHHbIX OT NEePBUYHbIX AaTymkoB. Ha nuue-
BOW naHenu npubopHOro oTceka HaxoAsTCH MHOMKATOP, KnasuaTypa WU pasbeMm WHTep-
devica USB.

Ha TbinbHOM cTOpoHe NMpMBOpHOro oTceka pacnonaratoTca batapes nuTaHus, agan-
Tepbl NHTEPAENCOB, KHOMKa AOCTYyNa K HacTpPOeYHbIM napameTpam u nnomba rocrnose-
puTtens.

B HwxHen YacTu npubBopHOro oTceka HaxoasATcs CNoT Ans noaknoveHus SD-kapThbl,
pasbem DB9 unHTepderica RS232, a Takke pasbem RJ45 mnHtepdencos Ethernet nnu
RS485 (no 3akasy).

|| Mpumeyanne B mopenm TB7-04.1M Jlait cnot ansa nogkrntodeHuss SD-kapTbl OTCYTCTBYET. ||

Mo ymonyanuto TB7 noctaBnsetca ¢ uHtepdericom USB n RS232. Mo otaensHomMy
3aKka3y MOXeT ObITb ycTaHoBMeH agantep uHTepdenca Ethernet unn RS485. [ononHu-
TenbHbIN MHTEpENC MOXeT ObiTb YCTAHOBIIEH MOMb30OBATENIEM CaMOCTOATENbHO. [Mo-
PSIAOK YCTAHOBKU U HACTPOWKM NPUBEAEH B NpunoxeHusx E n XK.

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

Mocne nosepkn TB7 npnbopHbI oTcek nnombupyetcst noBeputenem. Mecra nnom-
OMpoBaHKNs NokasaHbl Ha puc. 1.2a.
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Pasbem anga  MecTo yCcTaHOBKM Batapes
NOAK/OYEHMNSA naom6bl
6atapeu rocnoeeputens

Mnata nHTepdeliica

3awuTHas

KpblLlKa

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
napameTpam ' usB

PasbeM ansa
noAkstoYeHus
BHELH.MUTaHUS

PasbeMbl ans
noAKNoYEeHNs
BHELWIHMX uenen

Pasbem DBOM
nHTepdeinca RS232

Puc. 2.3 — Bug cHusy Ha npnbopHebin otcek TB7-04.1M Nant
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MoHTaXxHbIA OoTCeK (puc.2.4) CoaepXMT KNEMMHUKN ANsi MOAKITHOYEHUSA CUTHANbHbIX
FIMHWIA OT NEPBUYHBIX AaTYMKOB U BHELLUHETO NUTaHUS.

MoHTaxHbI oTcek ansa mogenu 04.1M JlanT KNEMMHNKOB HE UMEET.

KneMMHukun ans
noAKNOYEHNSA
BHELWH.MUTaHNS

KneMMHukun ans
MOAKIOYEHNS
BHELWHMX uenen

epmoBBOAbI PGY
Puc. 2.4 — Byua Ha MOHTaXHbIA OTCEK NPWU CHATOW KpbILLKe
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TB7 nmeeT 4-x CTpOYHbIN Xuakokpuctannuyecknn nigunkatop (XKKW) ¢ nogceetkon.

Mpy aBTOHOMHOM NUTaHWUU nHAUKaTop racHeT cnycts 30 ¢ nocne nocrnegHero Haxa-
TUSA Ha KHOMKW.

MpumeyaHme [py NOBTOPHOM HaxKaTuUM Ha NOOYI0 KHOMKY HA UHAVKATOpe OToOpaxaeTca
NYHKT MEHI0, KOTOPbI ObiN BbIGPaH HAa MOMEHT ralleHusi UHauKaTopa.

OTtobpaxeHune nHopmaLun Ha MHAMKaToOpe NpeacTaBneHo Ha puc.2.5.
HeT cumBona - AOCTYnN 3aKpbIT

Tekyuwve naTa v BpeMsi ma» 02.02.11 01:07:04( [ )e="A" - fOCTyN pa3spelleH
BbI6paHHbIA MYHKT MEHIO mmp TEKY LLWE "M" - pexum noeepku
APXWBbI LB" - pa3psia 6aTapen

Tvn HewTaTHOM cUTyaumm
Puc. 2.5 — OTobpaxeHune nHhopmaumm Ha nHgmkatope

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

B npaBom HWxHeM yrny akpaHa oTobGpaxaeTcss 0603HayeHne HewTaTHOW CUTyauum
npy M3MepeHUn napameTpoB WNWU annapaTtHble HEWUCMNpPaBHOCTU, BbISIBMEHHbIE B XOAe
camMoamarHoCTUkK. Mpy OTCYTCTBUM HEWTaTHbIX CUTyauuin Unu annapaTHbIX Hevcrnpas-
HOCTEl yKasaHHoe Mose ocTaeTcsl CBOBOOHbLIM.

KnaBuatypa coctout 13 6 knaeuLl. HasHaveHne knaBuLL:
@ @ @ @— BbIGOP MyHKTa MEHIO 1 N3MEHEeHWe 3HaYeHUs napameTpa;

— BX0Q, B BbIGpaHHbIN NYHKT U hrKcaumns 3HauyeHust unu npouenypsi;

— BO3BpaT Ha NpeabiayLUnin ypoBEHb MEHIO.
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2.2 AnropuTtm pa6oTbl

Pabota TB7 3akntovaetcsi B npeobpa3oBaHny BXOAHbIX CUrHArNoB B MOKa3aHUs Co-
OTBETCTBYHOLNX (DUINYECKUX BENUYUH.

CurHanbl ot TC u N nogsepratotcs npeobpasoBaHnio ¢ NepruoaoMm:

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

— 600 c B cry4ae Hanuuus npu3Haka paspsiga 6atapeu (LB);

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

Mmnynbcbl ot BC o6pabatbiBaloTcd TENNOBLIMUCIINTENEM B MOMEHT NOCTYMNIEHUS.
[MpeobpasoBaHne 3Ha4YeHUI COMPOTMBIIEHUS B MOKa3aHWs TemnepaTypbl COOTBET-
cTByeT ypaBHeHusam FOCT 6651.
[MNOTHOCTb M 3HTanNbNUS TEMMOHOCMTENS BLIYUCIAIOTCA NO YPaBHEHWAM, annpoKCu-
mMupylowmm aanHble FTCCCL, roe B KayecTBe apryMeHTOB CryXaT U3MepeHHas Temne-
paTypa v nsmepeHHoe 13bbiTouHoe nMMbo JoroBopHoe abconioTHoe AaBreHue.
Macca TennoHocuTensa n TennoBas 3HEPrUs BbIMUCASIOTCA MO hopmynam, npuse-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHLIMWU HAaCTPOMKaMW.
Ha ocHoBaHWM NnapaMeTpoB BXOAHbLIX CUrHaNoOB NPOM3BOAUNTCS pacyeT n3mepsemblX
BENNYMH:
o ObbemHbIl pacxol - NponsBefeHe CyMmbl MMMNYnbcoB Ha BU, npuBegeHHoe k
nepuogy o6HOBNEHUsi NokasaHui (oT 8 c);

e Maccoenil pacxod, mernnogoli Momok rno mpybam u mernnogsiM 8800am — TEKY-
LLME 3HAYeHMSA Maccbl 1 TEMNOBOW 3HEPrMK, NpUBEAEHHbIE K nepuody obHoBre-
HWS NOKa3aHWN.

B apxuvBbl (YacoBble, CyTOYHbIE U MECAYHbIE) TENMOBbLIYUCANTENS 3aNMChIBaAIOTCS:

o CpelHeapugmemuyecKkue rnokasaHusi 0aenieHusi - 4YaCTHOE OT CYyMMbl TEKYLLMX
noKasaHWi Ha YMCIIo NX M3MEPEHWI 3a Yac, CYTKU N MecsLl.

o CpedHes3geweHHble Moka3aHusi memrnepamypb! — YaCTHOE OT CyMMbl NPOu3Be-
AEHVIN NoKasaHui TeMnepaTypbl M 3HAYEHWUI Macchl Ha Nepuoae N3MepeHu Ha
nokasaHus Maccbl Ha MHTepBane apxmeMpoBaHus. [1py OTCYTCTBMM MMMYNbCOB
oT BC nokasaHusl npuHUmaloT cpegHeapudmMeTmyeckoe 3HayeHme.

o [lokasaHus obbema — cymma NpounsBedeHns Yicna MMnynbCoB 3a MHTepBan ap-
XVBMPOBaHNSA Ha BEC UMMYyMbCa.

o [lokasaHus maccbl U mensoeol 3Hepauu, BblMUCIEHHbIE NO hopmMynam, npuse-
AEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMU HAacTPOKaMu.

o JImozoenbie nokasaHusi o6bema, Maccbl N 3HEPTUN HA MOMEHT OKOHYaHUSI UHTEP-
Bana apxvuBMpoBaHusi.

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

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

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

TB1 TB2 TB3 3HayeHune «Mcn.QTe»
Qcymm = +Qrp1 +Qrs2 +Qrg3 Cymma
— Q11 — Q2 | —Qrs3 PasHocTb
0 0 0 Ectb, Het

BHUMAHMUE! Tpu ycrtaHoBke «WMcn.QtB = HeT» 3HayeHMe TensioBOM 3Hepruym no
TB He paccuuTbiBaeTtcs!

B TB7 BcTpoeHa cucTtema AuarHocTvku paboTel y3na yveTa. Anroputm paboTbl npu
HanNM4YUM HeWTaTHbIX CUTyauun n onucanne kogos HC ans ux pacnosHaBaHus npveege-
Hbl B [punoxeHun A.
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2.3 MpwHuun opraHmMsaumm TennoBbix BBoaos (TB)

Mopknioyaemble K TENNOBLIYUCAUTENO AaTYUKM UMEIOT XKECTKYIO NPUBA3KY K HOMEpPY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHoe Yncno nogknovaemblX 4aT4MKOB
B 3aBMCUMOCTM OT mogenun TB7 npuBeaeHo B Tabnuue 1.

HasHauveHne TpybonpoBoaoB:
Tpybonposog Tp1 — nogatowwmin, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTHM OT 3Ha4YeHust napameTpa KT3 ncnonbayeTtcs:

— KT3=1 — gns y4yeTta o6bema Boabl (KaHan XOrnogHON 1nv NUTLEBON BOAbI).
— KT3=2 — onsa nsmepeHns u permctpauum Temneparypbi;
— KT3=3 — ons pacyeta Tennoou aHeprun (kaHan MBC nnu nognuTkm);

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 n3 pacyeToB v MHAMKALMN UC-
Krno4aeTcs.

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:

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

o OO6wme napameTpbl no TB — napameTphbl, onpegenstoLLme anropuTm pacyeTa
TENnoBON dHeprnm, crnocobbl KOHTPONA YacoBoro Tenna, 6anaHca Macc u Temne-
paTyp B Kaxaom u3 TB.

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

B kaxgbln KOHKPETHBI MOMEHT aKTUBHOWN siBNAeTCcHA ogHa n3 bJ.

Uncno goctynHbix B (oaHa vnu gBe) M cnocob MX NepeknioyeHust 3agatoTes npu
HacTpoVike TennoBbIYUCIINTENS.

Mpu ncnone3osanun AByx Bl nx cmeHa BO3MOXHa Tpems cnocobamu:
e C KnaBuatypbl:

" 3anpeLleHo;

" PU OTKITKOYEHHOW 3aLUMTE;

" MpK BKIOYEHHOW 3alLMTe Mo Naposio.
e yaaneHHo no komaxge c NK:

= 3anpeLleHo;

" Mpu BKIOYEHHON 3alLMTe MO Naposio.

e aBTOMATM4YECKM B 3apaHee yCTaHOBMeHHoe BpeMs. [1py HacTporike TEMNOBbIYUC-
nutens cMeHa aktueHow B[] 3apatotca gatel nepekntodequnsa B (BO1->b02 n
BO2->BAO1).

Homep aktmBHol B[] otobpaxkaetcs 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 OpraHusauus MeHK

[na npocmoTpa m3amepsieMbIXx napameTpoB TennonotTpebneHuns, a Takke napameT-
poB B[] npumeHseTca MHOroypoBHEBas CUCTEMa MEHIO.

CTpyKTypa MeHto nokasaHa Ha puc. 2.6.
l&—— VYpoBeHb nonb3oBatenss ——Pp|  |¢—— CepBUCHBIit YpOBEHb — P

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

TB1 TB1 Yacoson F NH®. O NPUBOPE CUCTEMHbIE

B2 TB2 CyTOYHbIV F KOMMYHUKALINA Ba1

TB3 TB3 MecsauHbI F HANTAOKA ba2

an an MToroBbin F 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

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

Puc. 2.6 — CTpykTypa MeHIo TennosbluncnUTeNns

C uenbto yao6cTBa HaBuUraLumm no MeHIo CyLLeCTBYET ABa YPOBHS:
e YpoBeHb Nonb3oBaTens;
e CepBKCHbIN YPOBEHD.

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

CepBUCHbLIN YPOBEHb MO3BONSAET NpocMaTpmBaTh (M3MEHATb - TONBKO MpW paspe-
LIEHHOM A0CTYMe) HacTpoeyHble napameTpsl Tennosbiuncnutens (HACTPOWMKW), ycta-
HaBnueaTtb napameTpbl nHTepderncos (KOMMYHUKALMN), koHTponupoBaTh BbIXOOHbIE
3Ha4yeHusa nepBuyHbIX AatymkoB (HANALKA), aktuBuaupoaTb pexum nosepku (MO-
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.

OTKnNioYeHe CepBUCHOTO YPOBHS BBIMOMHAETCS MyTeM MOBTOPHOIO Haxatusa W
yaepxaHusa kHonku MEHKO Ha Bpemsi He MeHee 8 ¢ nnu aBTomaTmyecku yepes 1 vac
nocrne Bxo4a B CEPBUCHbIN YPOBEHb.

MapameTpbl, He BAMSOWME HA METPONOIMYECKUE XapaKTePUCTUKU WM anropuTm
paboTbl (ckopocTb 06MeHa No MHTepdelcy, NpoTokon obmeHa u ceTeBon Homep npubo-
pa), MOoryT GbITb M3MEHEHbI MPU 3anpeLLeHHOM 4OCTyre.
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2.6 HactpoeuHble napameTpbl

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

CUCTEMHbIE

WAEHTUOMKA- CeT.aapec CeTeBol agpec: 0--255
UMs Kopg.opr. Kop opranusauum: 9 cumBonos
HdoroBop Homep gorosopa: 9 cMmBOnoB
ABTOMaTUYECKMIN NEPEBO/, YaCcoB Ha JIeTHee/3MHee Bpemsi:
HACTP. OATbl/ Mepeson yac — HeT nepeBofa; Bkn — ecTb nepesoa. [NepeBos BbINOS-
BPEMEHU pesoA " |HsieTcs B 2 Yaca HouM nocrneaHero BOCKpeceHbs MapTa (OKTsops)
Ha 1 yac Bnepep (Ha3ag)
Yac otueta |Yac otueta 0 +

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

[daTa otuyeTa
nagaloT ¢ KaneHaapHbIM Mecsiuem

i:?ﬂf:: EavHnubl namepernin Q u P: — 'kan v krc/em®; CU — Tk 1 MMa
Tepmonpeobp. | Xapaktepuctika TC: [IJIN]; 500M; Pt100; Pt500

gon. nmn. Bxon

VMcnonb3oBaHue gon. MMnynbCHOro Bxoaa: m — He UCNonb3yeTcH;

Ucnonb3. |KOHTp.ceTu — KOHTPOSb HanpsbkeHns ceTu; CYeT umn. — cyeT nMnynbcos; Cur-
Han-us — BXo[ CUrHanusaumu
Bec. umn. | Bec nmnynbca 0+9999,999, n/umn (BT-4/umn) .
OMNmin MwuHMManeHoOe YacoBoe 3Ha4YeHWe napameTpa 3HaueHns nencTau-
TernbHbI NMPU Ha3HaYe-
OMmax MakcumanbHoe YacoBoe 3Ha4YeHne napameTpa HM «CUET.AMM.»
EA. usm EgunHuupbl uamepexus: m3, kKBT-u
YpoBeHb HI? — HOpMarbHO pa3oMKHYTbIN; H3 — HOpManbHO 3aMKHY- 3HayeHns aencrem-
THIN TernbHbI NMPU Ha3HaYe-
T noATs. Bpemsi nogTBepxaeHust cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-nsa»
OUCKP. BXOObl
YpoBeHb Il: — HOpMarbHO pa3oMKHYTbIN; H3 — HopManbHO 3aMKHYTbIV
T noAars. Bpems nogTBepxaeHusi cpabatbiBadus (0+99 ¢)

YNPABJIEHUE B2

WNcnonb3oBanne BO2: m — B2 He ncnoneayetcs (tonbko 5A1); Oa — B2 nc-

Wcn. BA2 nonb3aytotca 601 v 62
BO1<>B2 Cnocob nepekntodenns B[: Bpy4Hyro — nepexrnioverne B ¢ knaesnatypel unm c MK,
IABTO, N0 AaTe — aBTOMaTnyeckoe nepeknodeHve B no gare
YnpaBneHue cmeHow B[] ¢ knaBnaTypbl: 3anpeT — cMeHa
C knas. B[] 3anpelieHa; C naponem — cmeHa B[] no naponto npu
ycTaHoBneHHon 3awwmte, C gocTynom — cmeHa B/] Tonbko | 3HayeHus gencTeuTens-
Npu CHATOW 3aLumuTe Hbl NPV Ha3Ha4YeHUN
YnpaeneHue cmeHoit B[] ¢ MK: 3anpeT — cmeHa B[ 3a- BO1<>B[2 «BpyuHyio»
C K npeteHa; C naponem — cmeHa B[l BoamoxHa o naponto
Npy yCTaHOBNEHHOW 3aLumTe
3HayeHusa gencTBuTENb-
BO1 c Hata nepexopga bA2—>b[1 Hbl NPY HA3HAYSHUN
BO2c  |Oatanepexona BO1—>B02 5ﬂ1<>5§;§‘:‘37°’ no
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MapameTpbl HacTponku TB1...TB3

OBLUNE

Ccu Cxema n3meperus: 0 + 14. Npn CU=0 — TB He ncnonb3ayetcs
KT3 KT3 — KoHdurypauusi Tpy6onposoaa 3. KT3=: 0 — HeT namepenuin B Tp-ge 3; 1 — us-
®PT mMepeHue Tonbko V3; 2 — namepeHue Tonbko t3; 3 —namepenve V3 u t3, pacyet macchbl
M3. ®PT — dpopmyna pacyeta tenna 0 + 10
KoHTp.t KoHTponb TekyLmx Temnepartyp: — KOHTPOMb BbIXOAa 3a AManasoH U3MepPeHWii 1
" |ocTaHoB cyeTa; C moACT. — KOHTpOrb U pacyeT Q 1 M no tgor
KoHTponb pa3HocTu TemnepaTyp dt=(t1-t2)<tmin: HeT — HeT koHTpOrs);
KoHTp.dt |koHTponb 1 npogomkeHne cyeta; C MOACT. — KOHTPOIb M cyeT no dtmin, CyeT oT™M. —
KOHTPOIb 1 OCTaHOB cyeTa
dtmin MuHMManbHasi pa3HocTb TeMnepatyp. Beibupaetcsa 2 unm 3 °C
Nen.tx Mcnonb3oBaHne TemnepaTtypbl xonogHow BoApl tx: HeT — tx He ncnoneayetcs (hx=0),
) [oros.. — ncnoneayetcs txa; U3m. tx nsmepsercs
txa [oroBopHasi Temnepartypa xonogHow sogbl: 0 + 99,9 °C
Pxa [lorosopHoe abComMoTHOE AaBMEHNE XONOAHOM Boabl: 1 + 25, krc/om’
KoHTponb 4acosoro Tenna Q12 Ha oTpulatensHoe 3HaveHne: HeT — HeT koHTpons; Bes
KoHTp.Q |moAacT. — ecTb KOHTPOrb; — KOHTpOIb 1 NpucBoeHmne 0 cniaraembiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HAYEHWS 1 OCTaHOB cyeTa
KoHTporb pasHocTu YacoBbix Macc dM=(M1-M2): EE — HeT KoHTpons; Bes noacT.1 — KoH-
Tponb dM<— HE; Bes noacT.2 - koHTpors | dM | >HB; C noacT.1 — koHTporb dM<—HB u
KonTp.dM |npuceoerve M1 1 M2 cpeaHero 3HaueHus:; C NOACT.2 — KOHTPOIb | dM | >HB v npucsoeHne
M1 1 M2 cpegHero 3HayYeHus
[lonycTuMast BenuunHa Hebanatca macc: HE=107 dMmax (M1+M2)
dMmax | YcraBka Ha HeGanaHc YacoBon maccbl: 0 + 4 % ot (M1+M2)
WUcn.tHe | ViavepeHne TemnepaTypbl BO3Ayxa tHB: m —He nsmepsietcs; M3m. — n3amepsietcs
KoHTp.R KoHTponb pesepca. [il] — HET koHTpors, Bes NoACT. — eCTb KOHTpOrb; C NOACT. — KOH-
" |Tponb 1 nsmeHeHve anroputMa pacyeTta; CYeT OTM. — KOHTPOIb M OCTaHOB cHeTa
Mcnonb3osaHne QtB: — pacyet QtB B TB; HeT — HeT pacueta QT B TB; Cymma
Ucn.QTte
— Qcym=+QrB; Pa3HocTb — Qcym= —Q1B
MNapameTpbl no Tpy6onposogam TP1, TP2 u TP3
Tun BC Twn BogocyeTymka: MexaHuy. - mexaHndeckuin; BTl iR - aNeKTpoHHbIV; Tene-
MeTp. — UndpoBor kaHan pacxogomepa Mutepdnoy
Bec umn. | Bec nmnynbca Bogocyetynka: 0+9999,999, nutp
KoHTp. BC KoHTponb anektponutaHms BC: m — HeT KoHTponst; CeTb 06LL, — KOHTPOMb O6LLIEV CeTW M-
TaHusa BC; Unpmemna.«PC» —koHTporb paboTtocnocobHocTn pacxogomepos «lutepdroy»
KoHTponb yacoBoro o6bema: [Ilal — HET koHTpors;; 5e3 NoACT. — KOHTPOMb V>Vmax
0<V<Vmin; C noAcT. — KOHTPOIb 1 NPUCBOEHME NokadaHnam V=Vaor npu V>Vmax,
KoHTp.V |[V=Vmin npn 0<V<Vmin n V=0 npu 0; C noAcT. n KoHTp.U — ToXe, 4To «C noacT.» 1 npn
KoHTp.BC#HeT nprcBoeHne nokasannam V=VOor npu oTCyTCTBUN HanpsbkeHus cetu; Cuer
OTMeHeH — Toxe, 4To «be3 noAcT.», n octaHoBKka cyeTano Qu M
Vmax BepxHsisi ycTaBka Ha 4acoBoi o6bem: 0 + 99999 9; m°
Vmin HwxHss ycTaBka Ha 4acosoit o6bem: 0 + 99999 9; m°
Vpor JloroBopHoii YacoBoi o6bem: 0 + 99999 9; M°
toor [oroBopHasi TemnepaTypa B Tpy6onposoge: 0 + 175, °C
Ppor [HoroBopHoe abcontoTHoe AaBneHue B Tpybonposoge: 1 + 25, Krc/cm®
Datunk P Hanuuve aativka fapneHus:: [Big — HET JaTumka; ECTh, UGN — eCTb AATUMK, pacyeT aHTarlb-
M 1 NNoTHOCTU no Puam; EcTk, He mcn — ecTb AaT4uvk, pacydeT no Pgor
PB BepxHuii Npefien avanasoHa M3MepeHui aatumka: 1 + 25 koo’
Pn MonpaBka Ha BbICOTY BofsiHOrO cTtornba B MMMyrbCHOM Tpyoke: + E +99m
KoHTp.NT | KoHTponb nycToin Tpy6bi: EE — HeT KoHTpons; [la - ecTb KOHTPOIb
Bxopg NT | Homep Bxofa KOHTpons mycTon Tpyobi: 1+4. E — BXO[ He ucnonb3yeTtcs
Bxoa R Homep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ansa CN=4, KT3=1). E — BXO4 He
ncnonb3ayeTcs
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2.7 CxeMbl nusmepeHum B cuctemax TB1...TB3
Xema namepeHun | (=
Cxe a(gmepe EISS|E(8| om Q12 ar |ame
OTKpbIThbIE CVICTeMbI
Kl (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"] HeT
3 & [_(M1-M2) [M2:(h1-h2)+dM-(h1-hx)’ HeT
NER o 9| T [ (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| dM-(h3-hx) | &
3|z (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
NER 2 M3 M1-(h1-h2)+dM-(h2-hx)| M3 (h3-hx)
3 o M3 M2:(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
J_“@Vlftl CnN=2 ‘é 1] . (M1-M2)  [M1+(h1-h2)+dM-(h2-hx)" HeT o
P2e2 vz[[]]—» S8 2| | (M1-M2) [M2:(h1-h2)+dM:(h1-hx)" HeT c
\.— N | i _ . X 1) i X
N @ ________ %3] 3 1[>|> :Q (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"| M3-(h3-hx) & g
*—@L 777777777777777 —> |3 S| (M1-M2) [M2:(h1-h2)+dM:(h1-hx)"| M3:(h3-hx) [C C
P1gtl Cn=3 112l M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx)
> N Y s =
o N QL g
1779 VZ[[]] Q=5 3[=Z[Z7] M3 |M2:(h1-h2)+M3-(h1-hx)| M3-(h3-hx)
S [C=4] ] 1] A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
oy VZ[[]] 3 | =¥ 2 |(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT ~
L ? 0 5 1|5 |S ] 2 |M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT ¢/
3 2 [(M1-M2)+M3| M2:(h1-h2)+dM-(h1-hx) HeT
3aKprTbIe cuncTtTembl
PL_V1 gt1 cr=5]| 1 ] M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
3|8 M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h2-hx) | o
v3 P 3 11552 M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h3-hx) | ©
3 g M3 (h1 h2)+M3-(h1-hx) M3:(h3-hx)
_|o] (M1-M2) 1-(h1-h2) HeT
[PV gt cn=6 | =1 & [_(M1-M2) (h1 h2)+dM-(h2-hx)” HeT ~
s[2] | (M1-M2) 2:(h1-h2) HeT ¢}
1292, 2 MEIR R (M1-M2) (h1 h2)+dM-(h1-hx)” HeT
I A o]s|g (M1-M2) 1-(h1-h2) M3-(h3-hx) [ 8
1 P3 N3 9t N R (M1-M2) (h1 h2)+dM-(h2-hx)” M3-(h3-hx) | &
TN —* (2] 2 (M1-M2) 2:(h1-h2) M3:(h3-hx) §
3 (M1-M2)  [M2:(h1- h2)+dM-(h1-hx)” M3-(h3-hx) | O
P1_V1 gtl — N
Lyt n=7 Elo 8| wer M1-(h1-h2) HeT =
P2 ot2 [[]] o ol =
1%_____ __________ | 2 ™ +
rh3 U3 T gt3! > a &3
L O t3]0 oy HeT M1-(h1-h2) M3:(h3-hx) | &
[ | > (@] ]
R A CnN=8| =< = ~
> S 2 Q HeT M2:(h1-h2) HeT S
PZ?tZ V2 Py = ‘;
- S V3 ot3! 3|2 B g ca M2:(h1-h2 M3:(h3-h & ‘E.?
: 1 Q ? : g HeT (h1-h2) (h3-hx) 5 6
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Cxema namepeHuii |9 [E e |ai| o
(o
(CW) HNHHEE dm Q12 Qr QT
TynMkoBble CUCTEMbI
o1 Vi att Cn=91 9|4 5 HeT M1-(h1-hx) HeT ~
"J'—@?—" 114| 5 * HeT M1-(h1-hx) HeT 4
- S V3 ot3! T TI®m T
Ll L > a ) . &8
»—€L 777777777777777 —>3|4 2 HeT M1-(h1-hx) M3:(h3-hx) 56
P2 V2 12 Cn=10 05 5 HeT M2:(h2-hx) HeT N
L5 | 5[ wer M2-(h2-hx) HeT o
N V3 9t3) SN )
e—)— (35 HeT M2:(h2-hx M3-(h3-hx) | &8
777777777777777777777 @ ( ) ( ) 56
Pvign  (CM=11]0 6 | Her M (M2 (h2-hx) HeT ~
(0] -~
— || I
17292 116 && HeT M1 (h1-hx)+M2: (h2-hx) HeT c
Y >| >
L _@_,\B 136 2 er M1-(h1-hx)+M2-(h2-hx) | M3-(h3-hx) & 8
A "V A ! X leie]
MW3amMepeHMe obbemMa
J_P1@V1 Cn=12 “ HeT HeT HeT
=
,J.P2 @Vz R S 'GI_J 'GI_J 'OI_J & HeT HeT HeT ?
RN V3 o3l
‘»1—@_7>l e HeT HeT HeT
CXeMbl Ha UCTOYHMUKE
Cn=13) | HeT M1-h1-M2-h2-M3-hxs HeT
V1 t1 P1
X ? 1 —
§ — | N|m
3 wvarfg|1]| 2 2] M3 |[MI(h1-h2eM3(h2-hx)|  wer N
2 1 N[ @ ]
g —>|>|>
V3 t3
EENIEE M3 |M2:(h1-h2)+M3-(h1-hx)|  Her
CN=14j |4 HeT M1-h1-M2-h2-M3-h3 HeT
V1 'tl J_Pl |
O oY’ o
z 2v2 P39 2&]lao M3 M1-(h1-h2)+M3-(h2-h3) HeT =
g 'L 1SS o
S[Tp3 v3t3
L t 10 M3 [M2:(h1-h2)+M3-(h1-h3)|  wer

[MpumeyaHve

V' B3uauenne  Tenmnosoi aHeprum  Q12, paccuMTaHHoe nNo  dhopmynam
®PT=1 [Q=M1-(h1-h2)+dM+(h2-hx)] unn ®PT=3 [Q=M2:(h1-h2)+dM+(h1-hx)] npwn
dM=(M1-M2) TOXOEecTBEHHO paBHO 3HEPruu, paccuuTaHHonm no copmyne
Q=M1+(h1-hx)-M2+(h2-hx).
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3 Wcnonb3oBaHue No Ha3HaYeHUO

3.1
3.1.1

npOCMOTp n N3IMeHeHne HaCcTpoeYHbIX napameTpoB
MpocMomp HacmpoeyYHbIX NapaMempoe o uHéukamopy

CocTae 1 0603Ha4YeH1e NapamMeTpPoB HAaCTPOMKU NpUBeAeHbI B NyHKTe 2.6.

Beibop nogpasgenos, rpynn napameTpoB U MapameTpoB BbIMOSHAETCS KiaBuLlaMm

® @

BO3BpaT Ha NpeablayLLmii YpOBEHb MEHIO — knaBuwen MeHto.

Ecnu BbIBpaHHbIN NapamMeTp He akTyaneH B KOHKPETHOW KOHdurypauuu, TO OH UC-
KnovaeTcs u3 MeHio (He otobpakaeTcs Ha aKpaHe).

Moapasoen BO2 merio HACTPOUKU vcknioualoTcss M3 NpocMoTpa Npu yCTaHOBKE

napameTtpa «Mcnon

b3. B2 — Het».

lMpumep npocmoTpa napaMeTpoB HACTPOWKKU NpuBeaeH Ha puc.3.1.
[MopsiAok npocMoTpa NnapameTpoB HAaCTPOMKU:

1. YCTaHOBUTL CEPBUCHBIN PEXWUM NPOCMOTPa, Haxas Ha 8 ¢ kHonky MeHto.
2. BoibpaTb meHio «HACTPOUKWU» 1 HaxxaTb kHonKy BBoa.
unu @ BblbpaTh Tpebyembii nogpasgen (CUCTEMHBIE, BA1,
BO2, AOM.MMM.BXOL wunu YMNPABJI. B») n HaxaTb kHONKy «BBoAgy».

3. KnaBuwamm

4. Knasuwamu
CMOTpa 3HaYeHus.

nnn

, BxoA, B BblOpaHHbI nogpasaen (rpynny unv napameTp) — knasuvwen Beog,

MOXHO BbIOpaTb MHTEpecyloWwni napameTp Ans npo-

5. ina nepexofa K n. 4 cnegyet HaxaTb KHonky «MeHwo». [1ns nepexoaa k nn. 3 unu
2 HeobX0aAMMO HaxaTb KHOMKY «MeHIo» HECKOMbKO pas.

TeKyuiee 3HavyeHune

N3meHeHune

4YMCNOBOro Napamerpa

1.Hooo00

®

Beop

Tun BC=32/1€eKTPOH.

KoHTp.BC=Het

OTo6parkaeTcs TOJIbKO
npv paspeweHHoM aocrtyne !

MameHeHve yncna

Puc. 3.1 — MNMpumep npocmoTpa 3Ha4YeHUs napameTpa HaCTPONKM

©@®

Bbi6op pa3psiaa
NS UBMEHEHUS

KoHTp.V=Her

Menio)
HOBOrO

Bbixog
6e3 M3MeHeHui

dukcaums

3Ha4yeHuns

©® ©®

Bbi6op napameTpa Bei6op nogpasaena

BHUMAHUE! N3meHeHMs  napameTpoB B  peXume  NpocMOTpa  HaCTPOEeK
HEBO3MOXHO!

g%i’oszvi(l:g 11:07:04( A ) «[A» - AOCTYN K U3MEHEHUIO paspeLLeH

Het cumBona - noctyn 3AKPbIT

TEKYLWWUE

Bopy
&
S
2 @ BA1 TEMHbIE TB1 g
a @ FI.OI'I.MNEEH A TB2 @ a
Q YMNPABIJ] 3
8 AoMn.MMn.sxopn @ @ 8
2 YNPABNEHWUE BJ12 '—'— 2
[ = Bbi6bop napameTpa u3 cnucka

I

[

: ®

3 @ OBLUUNE

[*] .

© TPYBA2

F YKkasaTenb Ha TPYBA3
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3.1.2 U3meHeHue HacmMpoOeYHbIX NapamMempos

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

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

[ns BBOAA (M3MEHEHNSA) HACTPOEYHbIX MApPaMeTPOoB C KNnaBnaTypbl HE06X0AMMO:

1. Paspewmntb goctyn k nameHeHuto B[, KpaTKOBPEMEHHO HaxkaB Ha KHOMKY AOCTyna.
lMpn aTomM B NpaBoM BepXHEM Yrny MHAMKaTOpa nossnsetcs cumeon «[A» — gocTtyn K
N3MEHEHUIO NapaMeTPOB pa3peLLEH.

KHonka poctyna

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

Puc. 3.2 — PacnonoxeHune KHOMKW JocTyna

MaMeHeHne 3HayeHus YNCMNOBOro MapameTpa BbINOSHSAETCA nopaspsigHo. Tpebye-
MbIi pa3psg BblOMpaeTcs kKnaBuwamm @ unm @ npv 3TOM BbIOpaHHLIN pa3psig Bbige-
NSIeTCS MUraloLLLMM KypCOpPOM. MI3MeHeHne 3HauYeHnst undpbl U 3HAKOB «—» (MUHYC) U «.»
(Touyka) ocyLuecTBnsieTCs knaBuwiamm @ unm

3aBepluaeTcs M3MeHeHWe 3Ha4YeHus NapameTpa HaxaTveM knasvwy BBOA.

Ecnu 3agaHHoe 3Ha4YeHWe BHE YCTAHOBIIEHHOIO AuanasoHa, TO OHO UrHopupyeTcs u
Ha 3KpaH BbIBOAWTCS AMarHocTnyeckoe cooblyeHne o6 ownbke (puc.3.3).

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

Puc. 3.3 — CoobueHune o6 owmnbke npy BBOAE AaHHbIX

BHUMAHMUE! To 3aBeplueHntio BBOAa HACTPOEYHbIX MapaMeTpoB Heobxooumo kna-
suwen MEHIO BbINTM Ha BEPXHUI YPOBEHb MEHIO U BKMKOYUTL 3aLUTy
Ha U3MEHeHVe NapaMeTpPoB HaXkaTueM Ha KHonkKy [loctyn!

3.2 Co6bpoc apxuBoB

Paszgen CBPOC APXUBA wmeHo TB7 npegHasHayeH Ans OOHyneHus COAepXUMOro
N3MEPUTENDbHbLIX apXMBOB W MTOFOBbIX 3HAYEHWI MapamMeTpoB Npu BBoAe npubopa B
KOMMEPYECKYHO 3KCMyaTaLuuio..

[ns BbinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

1. PaspewmTb OOCTYyN K HacTPOEYHbIM MapameTpam, HaXaB KpaTKOBPEMEHHO Ha
KHOMKy goctyna (cm. puc. 3.2);

2. C nomolbio KnasuLl unm @ BblbpaThk 1 BoWiTu (Haxatvem BBOM) B pasgen
CEPBUC-CBPOC APXUBA;

3. Knasuwamu @ unm @ noaTBepanTb Heo6XxoaMMOCTb cbpoca «Aa» M HaxaTb
knasuwy BBOM. [ns oTka3a oT cOpoca BbibpaTh «HET».

Mpumeyvanue Onepaumns «CBPOC APXUBA» 06HynsieT TONbKO COAEPXXUMOE N3Mepu-
TenbHbIX aPXMBOB 1 UTOrOBbIE AAHHbIE.
HacTpoiiku n cogepxnmoe apxmBoB COOLITUIA He U3MeHsoTcs!
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MHdopmaums o pakte cbpoca apxmBoB hMKCUPYETCS B apXxmBe coObObITUIA.

Beog Dukcaumst
MeHUiA

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

©@®

AencTBUA

Puc. 3.4 — Cbpoc apxuBa
3.3 TpocMoTp TEKYLMX U UTOrOBbIX NOKa3aHU1

[MpocmoTp TeKyWwmxX 1 UTOroBbIX NOKa3aHWI BbLIMOMNHAETCS B noapasgenax Tekywme
1 UTorn rmaBHOro akpaHa MeHio.

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

K ntoroeblM napameTpam OTHOCATCS 3HAYEHUS C HapacTaroLwMMm UTOroM (OT MOMEH-
Ta cbpoca) o6bLeMoB, mMacc, pa3HOCTU Macc, TEMNOBON 3HEPrMun, CHETYMKN BpPEMEHU
HOpmarnbHOM paboTbl U BpEMEHM OTCYTCTBUSA CYETa, CHETYMKM ANUTENbHOCTEN HewTar-
HbIX CUTYaLUiA.

[Mpy NpocmoTpe TekyLMX napameTpoB HanpoTUB M3MepsieMoro napameTpa otobpa-
xatotces koapl HC. MNpu npocmoTpe ntoroebix napameTpos koAbl HC oTcyTcTBYHOT.

Mpumep npocmoTpa TekyLmx nokasaHun no TB1 nokasaH Ha puc. 3.5, MTOroBbIX — Ha
puc. 3.6.

02.02.1911:07:04
TEKYLIUNE
UTOrun
APXWBbI
Homep TB O6wume napameTpbl
Homep Tp no 7B
Bbi6op TeKyu.menoTBl TP Texkyw Tel(yu.|V|enoTBl.1:b6u.|I
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

KoAH @ @ TDYSBObI'II?J%%O,D,a @ @

Puc. 3.5 — lNpumep npocMoTpa TekyLMX napameTpoB

02.02.1911:07:04
TEKYLWWWUE

APXWBbI

Bbibop WTornm no TB1.TP1
napameTpa

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

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

Tmin — pacxod MeHee MUHUMYM3; Tmax — pacxof Gonblue Makcumy-
ma;

Tdt — pasHocTb TemMnepaTyp MeHee MUHMMYMA; Tan — OTKIMOYEHNE SNEKTPONUTAHNS;
Tdp — pyHKUMOHAMBHBIN OTKa3; TnT — oTCYTCTBME TENNOHOCUTENS;
TpeB — Hanuune peeepca.
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Mopsgok npocmoTpa Tekywmx n Nto

roBbIX NapamMeTpoB.

1. Knasuiiamm @ 7] @ BblBpaTh pasgen «Tekywwme» unu «torm» 1 Haxatb «Beoay.
2. BoibpaTb nogpasgen — tennosovi Beog TB1, TB2 nnu TB3 n HaxaTtb «BBogy».

3. Knasuwamu @ nrin @)

BbIOMpaeTcst Heobxoanmbli TpybonpoBoA.

4. Knasunwwamu @ nnm @ BbIGUpaeTCs HYXHbIN NapameTp.
5. [1ns Bo3BpaTa B rMaBHbIA 3KpaH MEHIO Heobxoanmo aABaxabl HaxaTb «MeHo».
3.4 TpocMoTp apXMBHbIX MNOKa3aHUN

TennosblMUCINTENb NO3BOSSET BbIBOAUTL HA MHAVKATOP 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 MECAYHBIA APXMB nyct TB3 8
APXMBbI @ MTOrOBbIW APXMB @ @ 2

CoobuieHve 0 rpaHiLe [AGTBLI TPL g ;§ Koa HC
apxusa goé BBOH
P BHenpepenosapxuea oS3
oF
AUTBLIPL ©C9 ([AUTB1TP102.02.49 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
YMEeHbLUeHnsa

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 — yacoson, AC — cyTo4HbIi, AM — mecsuHbI, AU — nTOroBbIN) 1 gata/yac apxue-
HOM 3anucu. Ha HMxXHMX CTpokax — obo3HayYeHne 1 3HavyeHne napameTpa, eAuHULbI U3-
MepeHUn n npun Hanu4mm kog HC.

[MpocmoTp 3HaveHWn Apyrnx napameTpoB Mo TB Ha OoAHOM M TOM Xe uHTepBane
BpeMeHM (pukcmpoBaHHas aaTa) BbIMOMHAETCA HaxaTusAMM KnaBuL @ nnm @

Knasuwamu @ h @ BblOMpaeTcs AN NPoCMOTpa KOHKPETHBIN NapaMeTp.

[na npocMoTpa apxvBHbLIX NOKasaHW OOHOro MapamMeTpa Ha ApYyrux uHTepsanax
BpeMeHun criegyeT HaxaTb knasuwy Beoga. MNpu atom BbligenseTcs gata/Bpems. anee
KnasuLIamu unm @ MOXHO yBenuuuBaTb UM yMeHbLUATb AaTy/Bpemsi.

Mpn gocTvxeHun NpegenoB apxuea (B NpoLWioM unn Byaywem) Ha HUKHEW CTpoke
nHauumpyeTtcs cooblieHne «BHe npeaenoB apxuBay, YTO CBUAETENLCTBYET O BbIXO4E
3a AManasoH apxvBa.

MoXHO ocyLLecTBUTb ObICTPLIA Nepexoqd K HeoOGXOAMMON AaTe apXvBHOW 3arnucu.
[nsa atoro npu BblAeneHHbIX AgaTte/BpemMeHn (NPOCMOTP NpU U3MEHeHUW AaTel) crnegyet
HaxxaTb knasuwy BBop. Ha askpaH BbiBOAATCA Aata M BpeMms, KOTOpble MOpaspsigHo
MOXHO U3MeHUTb. 1o OKOHYaHUM U3MeHeHUst cneayeT HaxaTb knasuwy Beop.

[nsa BbIxoda B rMaBHbIN 3KpaH MEHIO credyeT HECKOSbKO pas HaxaTb KHomnky MeHto.




Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 26

3.5 KoHTponb nsmepsieMbix napameTpoB

B npouecce paboTbl TB7 KOHTpONUpyeT usMepsemMblie U paccymTbiBaemble napamer-
pbl Ha COOTBETCTBME AMana3oHy M3MEpeHui a Takke (npyv HeobXoaMMOCTW) Hanuune
ceTeBoro nutanus. lNpu BbiIxoge napameTpoB 3a AONYCTUMbIE Npeaensl opMupyeTcs
kog HC, koTopbIii BEIBOAWUTCS HA MHANKATOP M 3anuckiBaeTcs B apxms. Tun HC oTtobpa-
XaeTcs B NMPaBOM HWDKHEM Yrily 9KpaHa rMaBHOMO MEHI0 B BUAE MUraoLLero CoobLeHs.

02.02.1611:07:04

TEKYWWE

UTorun

APXWUBbI HC TB1 t1|<== Tun HC

Puc. 3.8 — CurHanusaumsa o Hannumm HC

KoHkpeTHbin kog HC otobpaxaeTtca B nyHkTax meHio «TEKYLUME» nnn «APXABbI»
HanpoTVB nHaMumpyemoro napametpa. [Npumep nHavkaumm koga HC npueegeH Ha puc. 3.9.

Texymmeno TB1.TPi]KoaHC AUTBLTP102.02.16 12
t=--- °oC G KO,Q HC
V=3.235M3 @4—
Go=3.654M3/u M=2.12371
MPOCMOTP TeKyLUMX NapaMeTpoB MpoCcMOTP apXMBHLIX NapaMeTpoB

Pwuc. 3.9 — MNMpumep nHamkauum koga HC

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

3.5.1 [lepe4yeHb K0OO8 HewMamHbIX cumyayuu:

«<» — 3Ha4YeHWe napameTpa MeHbLle MUHUMYM3;

«>» — 3Ha4YeHne napameTpa bosnblle MakCUMyMa;

«I» — oTcytcTByeT Hal'lpﬂ)KEHVI1e) nuTatrowen cet, obpbIB NUHWN CBA3WN WU Heuc-
npaBHOCTb pacxogomMepa ;

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

«R» — Hanunune 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), oopmupyetcs ko HC «>» 1 Ha UHAUKATOP BLIBOAMTCA 3HaYEHWe
pacxofa, cooTBeTCTBytoLlee YacToTte 2 'y,

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

3.5.3 Koumponb 0aeneHus

KoHTponupytoTcs M3MepeHHble 3Ha4YeHWst BXOOHOro TOka OT AaTYMKOB OaABrEHMs.
Ecnun 3HaueHns BbIXxoaaT 3a guanasoH 3,2...24 MA, To B apxue dukcupyetcs kog HC
«<» NN «>», a Ha UHAMKATOP BbIBOAUTCH coobuleHne «— — —». [pu Hanmumm HC no
[aBneHNI0 pacyeT Macchl U 3HEPrM BbIMOMHAETCHA NO AOroOBOPHOMY 3HaYEHWO aBne-
Husa (Poor1+Paor3).
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3.54 Konmposnb memnepamypsbi

KOHTpOJ'IVIpleTCﬂ M3MepeHHble TeKyllne 3Ha4YeHuda Temnepatyp Ha COOTBETCTBUE
AnanasoHy. Ecnn 3HaveHune TemMnepartypbl BbIXOOAUT 3a yKaBaHHbIVI AaunanasoH, TO B ap-
Xuse CbVIKCMpyeTCFI kog HC «<» nnn «>» n Ha nigukatope OT06pa)KaETC$I L=—=M.

PacueTt maccbl 1 aHeprum no Tpybonposogam Tp1+Tp3 npu Hannunm HC onpepens-
eTCcsl 3Ha4YeHMEeM HacTpoeyvHoro napameTpa «KoHTp.t». BapuaHTbl NpeacTtaBneHnst UH-
dopmaLmm 0 TEKYLLMX N apXMBHbIX AaHHbIX NpeAcTaBneHbl B Tabnmue 4.

Tabnuua 4.
nanasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpONs P 3HavyeHne| Kopg HC 3HayeHune Kog HC
CyeT.oTMm. - YU S [ —— == |«<» unm «>»
t1,t2,t3 0++180°C -
C noacr. ——— | «<»unm «>» [toor1+taor3|«<» nnm «>»
tx 0++180 °C X ——— |«<>unm«e>» | txpgor.  |«<» unm «>»
tHB -50++130 °C X - YU S» [ —— == [«<» uUnm «>»

MpumevaHue: X — noboe 3HaveHne

3.5.5 Konmposnb pazHocmu memnepamyp

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

Pac4yet aHeprun no TB npu Hanuuuu HC onpegenseTca 3Ha4YeHMEM HaCTPOEYHOro

napameTtpa «KoHTp.dt». BapuaHTbl npeactaBneHns nHdopmaumMm O TEKYLLUX U apXuB-
HbIX AaHHbIX NpeacTaBneHsl B Tabnuue 5.

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

Mpw otcytcTBum TennoHocutens (V1, V2 = 0), pasHoCTb TeMnepaTyp He KOHTPOIUPYETCS.

3.5.6 KoHnmposib «4acoeoz20 menna»

Mpn pacyeTe 4acoBOro Tensna MoryT BO3HUKHYTb CUTyauMW, Korga nosyYyeHHbIn pe-
3ynbTaT UMM OAHO U3 CriaraemblX B pacyeTHON hopmyre CTaHOBUTCA OTpUUATENbHbIM.

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

BapuaHTbl NpeacTaBneHnss MHGoOpMaLuM B apxuMBax B 3aBMCMMOCTM OT 3HauyeHUs
napameTpa «KoHTP.Q» npefcTasneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHune B apxuBe Kog HC
Het ®dakTnyeckoe 3HavdeHne Q12 n Qr HeT
Bes noacr. dakTnyeckoe 3HadveHne Q12 n Qr «<»
C nopcTan. OTKOppeKkTMpoBaHHoe 3HaveHne Q12 n Qr. (OTpuuartens- <>
HbIM pe3ynbTaTtam npuceanBaeTcs 3HayveHue 0)
CuyeT OTM. - «<»




Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 28

3.5.7 Konmponwb pazHocmu yacoebix Mmacc (6anaHc macc)

KoHTponb pasHocTn yacoBbix Mmacc npumeHsetcs TOJIbKO ansa cxem namepeHun, B
koTopbIx napameTp dM paccuutbiBaeTcs no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HeGanaHca Macc BbIMONHAETCS B KOHUe vaca. PasHoctb macc M1-M2
CpaBHMBaeTCH ¢ Benu4mHon gonyctumoro HebanaHca HBE. BennunHa HebanaHca onpe-
[enseTcsa Kak HBE=10"2 dMmax (M1+M2), rae dMmax — gonycTumoe 3HavyeHve HebanaH-
ca, %. B 3aBucumocTtu ot napametpa «KoHTp.dM» B apxuB 3anncbiBatoTCa U3MepPEHHbIE
WUNN OTKOPPEKTMPOBaHHbIE 3HadeHns M1 n M2. Anroput™ (opMMPOBaHUSA apXUBHBIX
3anucenn M1 n M2 npu pasnuyHbix 3HadeHnax «KoHTp.dM» npusegeH Ha puc. 3.10.

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

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

KoHtp.dM = Het KoHTpons HebanaHca HeT. B apxmB 3anucbiBaloTCs N3MepeHHble 3Ha-
YeHusa M1 n M2. Kog HC He chopmupyeTcs.

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

KoHTp.dM = Be3 nopact.2. Tonbko domkeupyetcst (kog HC «#») npeBbilLeHVe pasHOCTU
Macc nNo MOAynio Hag BenuumHon HebanaHca. B apxvB 3anucbiBalOTCS U3MEpPEHHbIe
3HaveHua M1 n M2.

KoHTp.dM = C noact.1 Mpu npeBbiLLEHNN OTpULIATENBHOW Pa3HOCTM Macc Had BENUYUHOM
HebanaHca dmkenpyetca kog HC «#» 1 B apxuB 3anvcbIBaOTCS UBMEPEHHbBIE 3HAYEHNSI
M1 1 M2. Ecnn pasHocTb Macc HaxoauTcest B ananasoHe — Hb<dM<O0, To apxmBHble 3Ha-
YeHWs 3aMeHsIoTCs Ha cpegHee 3HaveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pasHoOCTb Macc HaxoauTtest B guana3oHe — Hb<dM<+HB,
TO apxuBHble 3HadyeHns M1 un M2 3ameHalTCA Ha cpedHee 3HaveHue
M1=M2=0,5-(M1+M2). B npotuBHoM cny4ae cukcupyetca kog HC «#» 1 B apxus
3anuncbIBalTCA M3MepeHHble 3HaveHna M1 n M2.

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

3.5.8 KoHnmposnb cemeeoz20 numaHusi unu pabomocnoco6Hocmu BC

Bbluncnutens nossonseTt KOHTpONMpoOBaTb Hannymne ceTeBoro NMTaHUA Ha pacxoao-
Mepax WnuM uMHOUBMAYanbHY paboTocnocobHOCTE pacxogomepoB «[MuTtepdnoy»,
BKItOYAsi KOHTPOIb LENOCTHOCTU IUHUK CBA3MW. VICTOYHMK CUrHarma KOHTPONS SIBMNSOTCS:

— JononHutensHbIn MNynbCHbIM Bxoaa (X10:1 ) cnegyeTt nogatk HanpsbkeHue ot 10
0o 16 B ¢ ogHoro m3 GriokoB nNUTaHusa pacxogomepoB. [aHHbIV cnocob pekomeHayeTcs
NPUMEHATb B CNyvyae MOAKMYEeHNs GNOKOB NUTaHWS BbIMUCIIUTENSA W PacxodoMepoB K
pasHbiM paszam nnu asTomaTam.

— Pazbem PWR (cm. cxembl nogkntodeHust, Mpunoxenne B). OanHbin cnocob KoHTpons
pekoMeHayeTCs NPy NOAKITIOYEHNN BbIYMCITUTENS U PACXO40OMEPOB K OOHOMY aBTOMaTy.

— WmnynbcHble Bxoabl (X4, X5). MpumeHeHne Bo3moxHo TOJIbKO ¢ pacxogomepamu
Mutepdnoy. Mpu 3TOM BbIXOA pacxodomepa OOIMKEH UMETb pexuM «MHBepCHbINY unm
«TenemeTpus».
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Cnocob KoHTpons BblbupaeTcs yctaHoBKkon napameTtpa «KoHTp. BC» no kaxgomy
13 TpybonpoBoAoB Tennosoro Beoga. ICTOYHMK curHana KOHTpons 3agjaetcs BbIGOpoM
napameTpa «[AOM. UMMN. BXOO-Ucnonb3s.».

Mpy oTCyTCTBUM CETEBOrO NMUTAHUS (BbIXOAE U3 CTPOS pacxooMepa Unm obpbIiBe NNHUK
CBsI3n — Tonbko Ana MNutepdnoy) hopmmpyeTcs ko guarHoctupyemoi cutyaumum HC «!» no
06bemMy 1 macce no Tpybonposoaam, ANt KOTOPbIX YCTAaHOBIIEH PEXUM KOHTPOITS.

HdanbHenwmn pacyeT macc, NoTpebrneHHOW 3Heprun 1N apxmBupoBaHWe napameTpoB
BbIMOSHAETCH B 3aBUCUMOCTM OT 3HaveHus napameTpa «Kontp.V» (cm. n.3.5.1).

HC no oTkno4eHnto nuTaHus hopMnpyeTcsl Npy NponagaHnis KOHTPOMbLHOIO Hanpsi-

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

Hactponku
Cxema nogknoyeHus Onwucanue
WMcnonb3os. AN | KoHTtp.BC
HeT koHTpons JTioboe 3HayeHne HET
KoHTponb nutaHus yepes
X4 X5 OONOSHUTENbHbIV BXOA.
A 203 1 34 Mntoc BIN pacxogomepa

1 4 2
B (T1l2lalal 112 aa) [moAKIIO4ETE HA KOHTAKT
| (A12[3]411121314) |X10:1 (X5:3 gnst 04.1M
X10 PWR NawnT), MUHYC — Ha nio-
601 cBOOOAHbIA KOHTaKT
1|2‘3‘4 1‘2‘3‘4 X4,X5:B (ntobow cBo-
Hon.umm. ©OAOHbIN KOHTAKT «FXx—»

Bxoa X4, X5 gns 04.1M IanT).

KoHTp.ceTun CeTb 06y

X4 X5

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

o3[+ AL

+ -
Unut=10...30V

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

X4 _|_ X5_ _ BoTocnocobHocTH pac-
Al1]2]3]a[1]2]3]a) XofiomMepa 1 LenocTHo-
I | CTV NHMIA CB53N Hepes To6oe 3HayeHne | UIugne.PC
Byal2|3|a]1]2]3]4 MMMyMbCHbIE BXOAbI Bbl- |
yncnuTens.
X10 PWR TOJIbKO ans pacxo-
1 ‘ 2‘ 3 ‘ 411 ‘ 2‘ 3 ‘ 4 gowmepoB Mutepdnoy

3.5.1 KoHmponb Yacoeoz2o o6bema

KoHTponupyeTcs n3amepeHHoe 3HayeHne obbema no Kagomy m3 TpybonpoBogoB Ha
4acoeoM uHmMepeasie, Ha npegmeT Bblxoda 3a YCTaHOBMNeEHHble npepenst (Vmin wn
Vmax). B 3aBucumoctn ot 3HayeHust napametpa «KoHTp.V» (KOHTpornb YacoBoro oobe-
Ma) n Bbl6paHHOr0 pexunmMa KOHTpOsAa Hann4dna ceTeBoro NUTaHUa akTUBU3SUPYHOTCA pas-
nnyHble HC no o6bemMy 1 paccuMTaHHON Macce.
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BapuwaHTbl npeactaBneHns uHOpMauMM B apxvMBax B 3aBMCUMOCTM OT 3Ha4YeHus
napametpa «KoHTp.V» npeacrasneHsl B Tabnuue 8.

Tabnuua 8.

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

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

R Mpu nponagaHum ceTeBOro NUTaHKS B apXMB 3anMCbiBAETCs 3Ha4YeHNe JOroBOpPHOro obbema
(Vpor) un kog HC «I». Mpu gpyrux 3HadveHnsx «KoHTp.V» B apxuBe dukeupyetcs kog HC «I», a
HayeHne 4YacoBoro obbema 3aMeHsIeTCs NpoYepKaMm.
PacuyeT macchl 1 3Heprun octaHaBnMBaeTcs, B apxuse no obbemy dukeupyetcs kog HC «<»
uUnun «>». 3Ha4YeHne 4acoBoro 06bema paBHO (PAKTUHECKOMY 3HAYEHUIO.

3.5.1 Konmposib omcymcmeusi mensioHocumerns (nycmasi mpy6a)

BblumcnnTtens dukenpyeT akt OTCyTCTBMA TennoHocutens B Tpybonposode npwu
yCrnoBUW, YTO PacxoAoMep BblAaeT normyeckuin curHan «fycras Tpy6a» unu ncnonbay-
eTcsa pacxogomep MNutepdnoy B pexxume TenemeTpus.

Jlorndeckuin curHan nogaeTcs Ha oauH u3 auckpeTHbIX Bxoaos [B1...[1B4. B HacTpoiikax
no TpybonpoBoay criegyeT ycTaHoButb napameTtp «KoHTp MNT=Oa» u 3agate HOMep Auc-
KpeTHoro Bxoga: «Bxop MT=x», rae x — Homep BxoAa. [JononHUTENBHO B HACTPOMKaxX AMC-
KpeTHbIX BXOAOB 3a4aeTcs TUN YPOBHSI BXOAHOMO KaHana (HopmanbHO 3aMKHyThIn (H3) nnu
HOpMarbHO pa3oMKHyThI (HP)) n Bpems noatsepxaeHusi cpabatbiBaHust (TNoATB. ).

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

Mpu nosiBneHun curHana «lycrasa Tpyba» AnuTensHOCTbI0 6onee 2 MUHYT, Ha UHAK-
kaTtope otobpaxaetca kog HC «o» ¢ ykasaHmem Homepa TpybonpoBoga u HauMHaeT
HapaLmBaTbCA UTOrOBbIN CHETYMK ANUTENBLHOCTN OTCYTCTBUS TennoHocutens — Tnt.

3.5.2 KoHnmposnb peesepca

KoHTponb peeepca B TB7 BO3MOXeH TOMNbKO AN OTKPbITbIX CMCTEM Tennonotpebne-
HMS, Korga TennoHocutens nogaeTca no obpatHoMy Tpybonposody (Tp2). MNMpumeHnse-
masi KoHdpurypaumsa Tennosoro Beoga CU=4, KT3=1, ®PT=1 unun 3; KoHTp.R=EcTb.

BapuaHTbl NpeacTaBneHvss MHGoOpMaLUM B apxuMBax B 3aBMCMMOCTM OT 3HauyeHUs
napameTtpa «KoHTp.R» npeacraeneHsl B Tabnuue 9.

Tabnuua 9
3Ha4veHVsa B apxmBe
KoHTp.R V2 V3 M2 M3 Kog HC
Het V2 V3 V2:p2 V3-p2 HeT
Be3 noacr. V2 V3 V2:-p2 V3-p2 «R»
C noacTaH. 0 V2 0 V2:-p2 HeT
CueTt oTM. V2 V3 --- --- «R»

Mpu «KoHTp. R=Be3 noacTtaH.» KOHTPONMpYyeTCs TONbKO CaM MpoLecc pesepca.
PacyeT macchl 1 TENI0BONM 3HEPIM BbINOMHAETCSA N0 haKTUYECKM 3HaYeHNsIM pacxoaa
n cdukcmpyetca HC no pesepcy.

®ukcauma HC npovicxogut ecnun curHan «Pesepc» OT pacxogomepa Wi Hanmuyve um-
MynbCOB Ha PEBEPCHOM BbIXOAEe NPUCYTCTBYET HEMPEPLIBHO B TEYEHWE HE MEHEE 2 MUH.

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

Mpn «KoHTp. R=CueT oTMeHeH.». Pac4yeT mMacchbl 1 TENNOBOW 3HEPrMn OCTaHaBMW-
BaeTCsl, B apXuBbl 3aHOCATCA hakTuyeckue 3HaveHns obbemoB no V2 un V3, a Takke
dukcnpyetca HC no pesepcy.

B 3aBucuMOCTM OT pexMMOB BbIXOOOB pPacxo4oMEpoB BO3MOXHO 3 BapuaHTa KOH-
Tponsa pesepca B TB7.

Tabnuua 10 BapraHTbl nogknoyeHus n Hactponkn TB7 ons ydeta peeepca

BapuaHTh! KOHTPOTs: Pexum BblI- MNapa- HacTtpoinku no Tpy6am
pesepca xofda BC Ha MeTp Tp1 Tp2 Tp3
Tp2
- TE,?ég;‘;“;:Ea%*JL vi F1 Tun BC| Onektp | Onektp | Onektp
[ —> % J -
& | O6pathbiit V2 VUMMYMbCH. KoHTp. | CeTb 06w/ | CeTb 06wy/ | CeTb 06w/
3| TPygenposon QJS‘*JL] F2 - BC | Wuame.PC | MHams.PC | MHams.PC
@
o UMMYNbCH.
> :E¢JL, V3 Bxoa R 0
Ty eenanon 5‘”‘.&! vi - Tun BC| Onektp | Onektp | Onektp
= - N/ -
& | O6pathbiii V2 UMMNYIbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ HET
3 [TPyganposoa QE@JL F2 - BC |Wuame.PC | Mnams.PC
Sl nornyeckmii
Qﬂ_r’m Bxon R 1.4

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

3.6 Koppekuus yacoB TensnoBbIYUCINTENA

Bbluncnvtens gonyckaeT KOPPEKLUMIO TEKYLLEro BpeMeHn 6e3 CHATUSA nnombbl npea-
CTaBuTENs cHabXxatoLLen opraHm3aLmuun.

Owana3soH koppekuun £15 MuH. PaspelueHHbIn nHTepBan Koppekuun Bpemenun ¢ 20
0o 40 MuH Tekywero 4aca, 4tobObl B pesynbTaTe KOPpPeKuMu 4acoB He mpovcxoauna
CMeHa TekyLlero yaca.

Mopsinok KoppeKumm 4Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM NapamMeTpam.

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

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

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

5. Knasuwamu @ unm @ BblOpaTh nogpasgen HACTP. OATbI/BPEMEHU n
HaxaTb KHOMKy «BBoay.

6. Knasuwamu @ unn @ BblbpaTb nogpasgen BPEMA n HaxaTtb kHonky «BBoay.
7. Knasuwamu @ nnm @ ycTaHoBUTL Tpebyemoe Bpems 1 HaxaTb kKHonky Beoa.
8. [1nsa BbIXxoAa B rMaBHOE MEHI0 HaXaTb KHOMKY «MeHI» HECKOMbKO pas.

BHUMAHMUE! Ecnu BbINOMHUTL onepauuy no nn 2...6 npu paspeLleHHoM JocTyne, TO
6yaet BbinonHeH CBPOC apxuBa!
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3.7 Pexum «TENEMETPUA»

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

Mepenaye nognexar cneayolime napameTpbl:

— TeKyLmi pacxon,

— 006beMbl C HapacTalLWwuM UTOroOM B MPSIMOM M 0OpaTHOM HanpaBreHUsX; BpeMsi
HapaboTku 1 BpeMs HapaboTkM ¢ oLMbKoW pacxogomepa.

— napameTpbl HACTPOVKM U naeHTUdMKaumMn: Bec umnynbca, Y, MakcumarnbHbIn pacxos
M KIacc pacxoaomepa, 3aBOACKON HOMEp, KanubpoBoYHble KO3MULMEHTLI, HOMEP BEPCUM
N KOHTPOMbHasA cymma BCTpoeHHoro 1O, pexunMbl YCIOMMNYbCHBLIX BbIXOAOB.

[nsa paboTbl B pexume TernemeTpum OavH 13 YMCIIOUMIYIbCHBIX BbIXOO4OB Pacxomo-
mepoB Mutepdroy npeaBapuTenbHO AOMKEH BblTb HACTPOEH Ha pexuM «TenemeTpus».

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

Pacxogomep Mutepdnoy noaknioyaeTcss cTaHAapTHEIM 06pa3oM MO YUCNOMMMYTIbC-
HOMy BbIXxoAy. B HacTpolikax BblMMCNWUTENS criedyeT YyCTaHOBWUTb TUM BOAOCHETYMKA —
«Tun BC=TenemeTpus».

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 CBA3W.

2. NprMeHeHne ANCKPETHOro BXoAa Ans KOHTpons pesepca. [JaHHbIN napameTp
ncnonb3yeTca TONbKO B koOHurypaumm CU=4, KT3=1. ameHeHne HanpasneHusi
noToka TeNJIOHOCUTENSA NepeaaeTcsi No TeneMeTpun, NO3TOMY OUCKPETHbIA BXOS,
He 1cnornb3yeTcs.

3. MNpvMeHeHne OMCKPEeTHOro BXoAa AN KOHTPOMS OTCYTCTBUSA TEMMOHOCUTENS.
OTcyTCTBME TENNOHOCUTENSA NEpPefaeTcsl N0 TeNemMeTpun, NO3TOMY OUCKPETHbIN
BXOZ HE UCMONb3yeTcs.
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3.7.1  [JuazHocmuka cocmosiHusi pacxodomepa lMumepdprioy

KoHTponb napameTpoB, nepefaBaeMblX pacXxogoMepoM No TenemMeTpum OOCTYMNeH B
meHio CEPBUNC/TENNEMETPUA. MNocnegoBaTenbHOCTb OENCTBMI MO MPOCMOTPY napa-

METpPOB pacxogoMepoB npmBeaeHa 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/umMmn
F1: 2 F2: 10
G: 1.5 M3/u4
V+:100.03 m3

@ ¥pa'16(.):'2;33u > NapameTpbl Mutepdnoy
Tpab6.ow.: O u W pe3ynbTaTbl U3MepeHuit

@ AC: E2
A: 2.000
B: 0.120

ne: 3.15
KC: 4E37 ~

Puc. 3.11 — lNMopsigok npocmoTpa CocTosAHMSA pacxogomepa

[OwnarHoctuyeckne coobLueHus ot pacxogomMepa nepenarTcda B cCuCteMe KoOANPOBKU

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

Kogbl ownbok Mutepdnoy Ha niaukatope TB7

EOQ 3arpsisHeHne aneKkTpoaos

E2 Mycras Tpyba

F3 HewncnpaBHoCTb annapaTypbl
E4 Maruut

E5 3aMblkaHVe aNeKTPOoaOoB

A9 Hoctyn k kanubposkam

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

F21 K3 nHpykTopa
A22 OwwubkKa ToKa

3.8 CepBucHble thyHKLUN

Menio « CEPBUC» npegHasHaveHo ang:
npocmoTpa nHgopmaumm o npubope (Ceperuc—MHdopmaums o npubope);

KOHTpONS 3HadYeHnst BXxoAHbIX curHanos (Cepeuc—Hanagka);

nepesoja BbluMcnnTens B pexum nosepku (Cepsuc—losepka);
nepekntoveHus aktuesHon bl (Cepeuc—AktuBHas B);

npocmMoTpa annapaTtHbix HemcnpasHocTeln (CepBUC—AnNM. HEMCNPaBHOCTK);
KOHTPONSA COCTOSIHNSA ANCKPETHbIX BXxoaoB (Cepeuc—unckpeTHble BXOAbI);
KOHTpOns HanpsieHus nutannsa (Ceperuc—Hanp. nutanus);

npocmoTpa coctoaHus pacxogomepa lNMutepdnoy (Cepsuc—TenemeTpus).

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

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

NpPOCMOTpa CTaTUCTVKKM Mo 3HepronoTpebnenHnio (Ceperc—3HepronoTpebnexme);

Insa Bxoga B meHio «CEPBUC» cnepyeT paspelunTb CEPBUCHBIN YPOBEHb MEHIO,

yaepxvBas He meHee 8 ¢ knasuwy MEHHO.
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3.8.1 Uugopmayus o npubope
Mpu BxoAe B AaHHBIN NYHKT Ha aKkpaHe oTobpaxatoTcs cBeaeHus o npubope.
Mogenb 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 |e== KOHTpO/NbHasA CyMMa HacTpoeK

Pwuc. 3.12 — UHdopmauus 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.

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

Mpotokon: Modbus RTU > 9600
HANAOKA @ 19200
SHEPIONOTPEBJIEHUE

38400
Cnoiocn 9600 @ B0/ >Modbus RTU

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

booH!

Puc. 3.13 — Hactpoiika Com-nopToB

|| Mpumevanne MakcumanbHas ckopocTe 0bmeHa no nHTepdency RS232 9600 k6uT/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. <4=m KONM4eCcTBO MMMNYJ/IbCOB
F7=0,275Tu N=023

Puc. 3.14 — 3Ha4yeHuMs BXogHbIX CUrHanos

|| MpumeyvaHne 3HaveHue YacToTbl F8 COOTBETCTBYET AOM. MMMYNLCHOMY 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

|| Mpumeyanune B mogenu 04.1M Jlaint gnckpeTHble BXOAbl OTCYTCTBYIOT. ||
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3.8.5 [loeepka

[ns nepesoga Beluncnutens B pexxum MOBEPKA Heobxoanmo:

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

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

e  KrnaBuLIamMm @ unu @ noaTBEpAnNTb HEOOXOAUMOCTL BXoaa B pexum Mosepka
«Bkn» n HaxaTtb knasnwy 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 nosepku Baoa ®ukcauma

N3MeHns U3MEeHUn

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

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

Puc. 3.17 — UHankaumsa pexvima nosepku
Mo oKOHYaHUKU NOBEPKN BbIMUCIIUTENSA HEOOXOAMMO OTKMIOUYUTL AaHHbIA pexum. No-
cneaoBaTenbHOCTb ENCTBMI aHanorm4yHa BKITHOUYEHUIO MOBEPKM.
Mpu BbIXOAE M3 NOBEPKM coaepmnmoe Tekyllen Bl BocctaHaBnvBaeTcs.

BHUMAHMUE! TMocne okoH4aHMs NoBepKM 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
CBPOC APXUBA 111 CBPOC APXUBA

AxkTus. bA: 641 m [oIINEIE | AkTuB. BA1: B2

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

5 1 Bb|6c> MNepeknioueHne B Mepexniouerme B/l
Bosspart 6e3 aKTUBHOI B[] Beop "C naponem" "C noctynom
‘ Baop dukcauns

U3MeHunsa
U3MeHUn

Puc. 3.18 — CmeHa aktuBHoM B[]

MpumeyvaHue VameHeHune Tekylen Bl ¢ knaBnaTypbl BO3MOXHO MPUW YCIOBUSAX:
1. Vcnonb3osanue B2 paspewwero (YNPABIEHUE BA2—-
Ucnonb3oBanue B6A2-[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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Mpumeyvanune [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

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

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

e Pacuert. pec. 6at. — pacyeTHOEe BpeMs ncuepnaHus pecypca 6arapeu;

e Hapab. gucnnes — gnutensHOCTL paboTbl Ancnnes ot batapew;

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

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

Thbl

Puc. 3.19 — lHdpopmaums o paboTe BbluMCIIUTENS

4 [MoparoToBKa K aKcnnyartauuu

4.1 PacnakoBka
Mocne pacnakoskn TB7 nomeLuatoT B cyxoe oTannmBaemMoe nomMeLLeHne Ha 24 yaca.

4.2 MecTo yCTaHOBKMU U KpensieHne

Mpu BIGOpPE MecTa yCTaHOBKU criefyeT yuuTbliBaTb, YTO AonycTuMbiMn ansa TB7 sB-
nstoTcst paboune ycrnosus cornacHo nyHkTy 1.2.4. Hanbonee GnaronpusatHas Temnepa-
Typa okpyxatoLero Bosgyxa oT 15 go 25 °C. B nomelleHnun HegonycTMMo Hanuuve na-
POB KUCIOT, LWenoyen, npuMecen aMmmMuaka, CepHUCTbIX U APYrMX ra3os, Bbi3blBalOLUX
KOppO3uio, a Takke HeaonyCcTMMa KOHAEeHcauus Bnaru.

MecTo ycTaHOBKM HE OOMMKHO pacnonaratbCs BONM3M CunoBbixX kabenewn, anekTpo-
LIMTOB, CBAPOYHbIX annapaTtoB v T.M., uHade TB7 cnegyeT 3alimMTuTh 3a3eMIIEHHLIM Me-
Tannmyeckum Kopobom.

KpenneHne ocHoBaHMs Kopryca NpOM3BOAWUTCA BUMHTaMU B 4-X TOYKax COrMacHo
puc. 4.1 (MpyU CHATON KPbILLKE MOHTaXXHOTO 0T1%%\Ka) unu Ha DIN-periky.

b

Y

<
<

sy

7

>

i
i

100

Pwuc. 4.1 — Cxema kpenneHus koprnyca TB7
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4.3 Mopgknio4vyeHne BHELUHUX Lienen
4.3.1 O6wue mpebosaHus

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

OnameTp kabensi, nponyckaemoro 4Yepe3 kabenbHble BBOAbI, BbibMpaeTcs oT 4 no
8 MM. CeveHre NpoBOAHMNKOB, NOAKMOYAEMbIX K pa3bemam, gomkHO ObiTk 0,12-0,5 MMZ.

Ecnu B paguyce no 10 meTpoB oT TB7 1 nepBuYHbIX AATYMKOB OTCYTCTBYIOT CUMO-
Bble NPOBOAHUKN C UHAYKTMBHOW Harpyskon 6onee 1 A (TpaHcdopmaTopbl, CBapOYHble
annapaTbl, ABUraTenu) 1 NpoYne UCTOYHUKM ANEKTPOMArHUTHbIX MOMEX, TO NIMHUW CBSI3M
C JaTyMkamu LOMNYCKaeTCs NpoKnaabiBaTb HE3KPAHUPOBaHHLIMK kabensmu.

[Mpn HannuMn BbIENEPEYNCTIEHHBIX UCTOYHUKOB 3MEKTPOMAarHUTHbIX NMOMEX JIMHUKU
CBA3N C JaTyMKaMnm peKoMeHOyeTCA BbINOJIHATb 3KpaHWpPOBaHHbIMU kabensmu nméo
npoKnaabiBaTb B MeTanmyecknx pr6ax nnn mMetTannopykaBax. Mpn atom gna npo-
KNnagku curHanbHbIX IMHUA MOXHO NPUMEHUTb obwuin kabenb.

OkpaHbl kabenew OOMKHbI OblTb 3NEKTPUYECKN COeaMHEHbI MeXay cobow (TONbKo B
OofHOW Touke) n obwum nposBogom npubopa. Ons 3Tol Lenu UCnonb30BaTb KOHTAKThbI
1B..4B pasbemoB X4 nnn X5. MNMprumep noaknoveHns npuBeaeH Ha puc. 4.2.

3anpeLLaeTcs NpUCcoeaVHEHNE SKPaHOB K JOBLIM MOCTOPOHHMM LIEMSIM, BKIKOYas 3a3eM-
neHus 1 3aHyrneHvs. CneayeT NPUMEHsTL Kabenu, MMeroLume N3onsLUmMIo NOBepX 3KpaHa.

Y Voum L Pacxogomep 1 [T wene] TB7
— Bnok S0 +12v || F+ (S ~—O| 1A | Bx1
1
@nMTaHmﬂ v | 7o '-‘",' O| 1B | o6w X4
220v—T" Pacxogomep 2 ~ !
~220V ___ L bBnok J—10 [ H2v || F1+|© — ol 2a | 2| X5
L]
@HMTSHMH v || B | "“.' O| 28 | O6w
~200v—T" Pacxogomep 3 .
—L EJ;OK J—12] v F1+[© ,".I O| 3A | Bx3
@I‘IMT HusA az2v || F- | " 3 O| 3B | O6w
= T 4A | Bx4
O| 4B | O6w

HE NMOAKJTIOYATDb ! X

Pwuc. 4.2 TNprmMep nogknioYeHs UMNYNbCHBIX IMHWIA CBA3N
MMnynbcHble AaTuYMKX NOAKIIOYAKTCS 2-X XUIbHbIM kKabenem anvHon o 500 m.
K umnynscHomMy Bxoay TB7 MoryT noaknodaTbCsl YCTPOMCTBA C NUTAHNEM UX BbIxoga OT
TennoBblMMCIUTENS (MAaCCUBHBIN TVM) UMW OT COBCTBEHHOIO MCTOYHMKA (AKTUBHBIV TUN).

BHewHune ycTpornictBa (Moaem, KOMMbIOTEP), MOOKMYaemble MO WHTepdeNncy
RS232, gomkHbl MMETb 3aLLMTy OT MMMYIbCHBIX NEPEHaNPsPKEHNI 1 MOMeX (rpo3o3alum-
TY) C NOACOEAVHEHNEM K NINHUM 3aLLMTHOIO 3a3eMIeHus.

3awwmTHoe 3a3emneHve TB7 oT nopaxeHus 3neKTpM4eckMm TOKOM He TpebyeTcs.
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4.3.2 [lodknroyeHue mepmorpeobpaszosamersieli CONPOMUEISIEHUS

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

31 2 4 X
1 \\\.
4 BblBOAA
(3
1 2.4 4
3 BbiBOAA
1A(B)[2A(B)| 3A(B)| 4A(B)
to T I
1 2
2 BblBOAA

t° to;

a) MopakntoyeHne TC no 4-NnpoBoOaHON Ccxeme 6) MNogkntoyeHue 2-x npoBoaHbIX TC
Puc. 4.3 - BapunaHnTtbl nogkntodeHns TC

,D,OI'IyCKaeTCﬂ nogkntoyeHne ogHoro TC Ha HECKONBbKO KaHanoB U3MepeHus Temnepa-
TYypbl TENNOBbIYNCITINTENA.

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

|| BHUMAHMUE! HapaiwmsaHve Hepa3beMHOro ABYXNpoBOAHOro kabens He gonyckaetcs ! ||

4.3.3  [lodknto4yeHue ynbmpa3eyKkoebix pacxoO0omMepos

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

X4
+U )1 ’2 31 41 A
@ Bbix 4/) V.l B
ofum X10
@ Bbix
o6w,

Puc. 4.4 MNpumep nogkntoyeHns Y3 cHETUYMKOB C NUTAHMEM OT TEMMOBbLIYMCIIUTENS

MpumeyaHue [Mpy NOOKNOYEHUM YNLTPA3BYKOBbLIX PACXOA0MEPOB K BbIMMCIIUTENIO C aB-
TOHOMHbIM NUTaHWEM UCMOMb30BaTh GaTapeto NuTaHusi Tuna D !
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4.3.4 [ModknroyeHue 0amyukoe 0aesieHUs!
Oatuvkn gasnenns (O0) nogknioyaeTcs 2-X XurbHbIM kabenem anvHon oo 500 m.

Mopava nutaHus Ha ] opraHn3oBaHO Yepes KOHTaKTbl rpynnbl A padbemoB X6 n X7
(puc. 4.5). Mutanne Ha rpynnel O moxeT nogaBaTbest oT Bl TennoBbMMcnuTEns nNpu
yCTaHOBNEHHbIX mxamnepax JMP1 n/vnn JMP2 nnn HenocpeacTBEHHO Ha KOHTaKTbl A
npu cHaTbIX pkamnepax JMP1 un/vunn JMP2. [laHHOe pelueHne No3BONseT UCMONb30BaTh
pasnuyHble BapuaHTbl nogknioyexHmsa 0.

JMP1 JMP2*

] -
X 0
X6 +U1 w2 || X7
12341234A
1121314121314/ g
olojo(ojefejo]e
SWRZZSEZE8E
&8 &5 &4
AR
?[3s]a

Puc. 4.5 — OpraH1saunsi ITaHWs AaTYNKOB AaBeHNs!
BapwuaHTbl nogknoyYeHns 4aTYMKOB AABNEHUS:

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

+_ 2| Na

_
+ — coe

e CTh Trm | @ @

CLAN

BapwaHT 1. MHavBuayansHoe nutaHve O BapwuaHTt 2. Nutanue O ot bl TB7

CHATb —)p o0 oo
AXaMmnepbl

X6 X7
ro[ e

PWR
P1
?| [e] @

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

2208

BapwuaHT 3. PasgensHoe nutanue TB7 n 4

~
N
S

K[ e

=

Puc. 4.6 — MprmMepbl NOaKNIOYEHNsT 4ATYMKOB OABMEHMS
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4.4 BBop HacTpOeYHbIX NapamMeTpoB
Mepen BBOOOM B 3KCMIyaTauuto HEOOXOAMMO MPOU3BECTU HACTPOMKY TEMNOBbIYUC-
NUTENs Ha KOHKPETHYH KOHUIypaLuno CUCTEMbI TENNOCHabXeHns.

HacTpowka TennoBblYMCNNTENS BbINOMHAETCA NOoMoLLbo nporpaMmmbl « TB7 KoHdwu-
rypatop». [NonHylo HacTPONKY UINN U3MEHEHME HEKOTOPbIX NapamMeTpPoB MOXHO BbIMNOr-
HWUTb BPYYHYIO Yepes3 CUCTEMY MEeHIo B cooTBeTcTBuM ¢ n. 3.1.2.

BHUMAHUE! 3HayeHus HaAcTpoeYHbIX NapameTpoB pekoMeHAyeTcsl corfacoBath C Ten-
nocHabxaroLLeln opraHnsauvei, npeaBapuTensHo oopMYB B BUAe Tabnuvupbl.

CdopmupoBatb Tabnuuy € HacTpOEYHbIMM MapaMeTpamMu MOXHO B Mporpamme
«TB7 KoHdumrypaTop» 6e3 nogknodeHns K Belumcnutento. [Ans aToro Heobxoammo:

1. BBeCTV B NnporpaMme HeobX0aNMbIE HACTPOEYHbIEe MapameTpb.

= | TBT Konguryperop == o]
@ailn  Bug  Hacrpoilem nporpamms  Cnpasa
- Kowmurypeposanse  RESECTET=S] TB7 Kowdmryparop
= CucTera
e O6uwme | Tpybea 1.3
TE2 {He wen ) CH 6, KT3=3, ®PT=0 || (M | Cuctema - [sea]kT3[@PT[m12 |.ar
% B2 (He mcn) t1 Pl WL 333 0 TB weaen. 0 0 O12=Mifh1-h2) MaT
Cepeuc 1 OTkpriTan LU | 012=M1{h1-hZ)+dMh2-h et
2  Omepuves |z 0 2 O2=MIMh-hd) HET
31 Orepurss 0 3 Q12-M2p1-hZdMpl-h meT
2 P2 V2 4 OTepiTan 10 Q12=M2[h1-h2) HET
5 JmxpriTan 1 1 012=M1{h1-hZ)+dMh2-h weT
- B JaxpuiTan 12 Q12=M2(h1-h2) HET
? AncnmiTag 1 1 M 2eM2Mh1-hZerdihl-h  uaT
JanaTh napameTpe
YT b Wareperse tHe:
Hcnonoaoeanne b t<a {rp.C) Pxa (MMa): Hcnons3osanie e
KouTpons napaseTpoe:
KonTpone t KoxTpons did: dibAman: (0-47%):
EouTpons dt dt man (rp.C) KouTpons O:
| =l E =
2 o O

2. CoxpaHuUTb HACTPONKK B hann And nocrneayoLlen 3annucu B BelYUCINUTENb, a Tak-
e ChopMMUPOBaTL OTHET O HACTPONKAX.

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

3. Pacneuatatb oT4yeT 0 HacTporikax. OTYeT O HaCTPOKax MOXHO BIIOXWTb B MpO-
eKTHyl0 JokyMeHTaumio. Mpumep oTyeTa O HacTpomkax (HacTpoeyHas B[l) npveeneH B

npunoxexum .

MNMocne BBOOa HaCTPOEYHbIX MapameTpoB PEeKOMEHAYEeTCH BbINOMHWUTL onepauuto
CBPOC APXUBA (cm. n. 3.2).
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4.5 Anpobauusa pyHKLMOHUPOBaHUS

Mocne moHTaxa u BBoAa 6a3bl AaHHbLIX HaAo yoeauTbCs B HOPManbHOM OYHKLMO-
HMpoBaHWK y3na yyeTa. [lna aToro crnegyeT nocnefoBaTernibHO BbIBECTUM HA MHAWMKATOP
3Ha4YeHus TemnepaTtyp u o6bEMHbIX pacxogoB. [Mpy COMHEHMAX B peanbHOCTU UX 3Ha-
YeHUI nocnefoBaTeNbLHO NPOBEPSIOT: MOHTaX Lienein, HacTpOeYHble NapameTpbl Ha Co-
OTBETCTBME MacnopTy AaTYMKOB M AaTYMKOB Ha COOTBETCTBME UX nacnopTy. Mpu Hamu-
yumn kogosB HC, crnedyeT yCTpaHWUTb BbI3BaBLUYIO MX MPUYMHY, PYKOBOACTBYACH MYHKTOM
5.2.

5 OO6cnyxuBaHue nNpu aKkcnnyartayuu

51 Mopspaok akcnnyaTtauun

B npouecce akcnnyartauuu B3anmogencTaue nons3osartens ¢ TB7 B OCHOBHOM CBO-
OUTCA K CYATBIBAHUIO TEKYLLMX U apXMBHbIX NMOKA3aHWUI U BHELLHEMY OCMOTPY.

Mpy Heo6x0ANMOCTM TaKkKe NPON3BOAOST:
® CMeHy CXeMbl M3MepeHuii (HanpymMep, 3MMHEN Ha MNETHIO 1 HaobopOoT) — MPU Hanw-
4ymm ogHon 6a3bl AaHHbIX B1 unn cmeHy 6a3 aaHHbIX — nNpy paboTe ¢ AByms B[.
® MOAKIIOYEHME MOAeMa, KOMMbIOTePa (B TOM YUCne M3MEHEHWE 3HAYEHNI CKOPO-
CcTM obmeHa) — 6e3 cHATUSI NNIOMObI.
C yctaHosneHHon TPOH.407290.007 MI1 nepnoAnyHOCTbIO OAUH pa3 B 4 rofa npo-
BOAST NOBEPKY.
Mpu cHATUM € akcnnyaTauMm Ha noBepKky Heobxoanmo 3adMKCMPOBaTb apXMBHbIE
nokasaHusi, NOCKONbKY B pe3yrnbTaTe NoBepku OHW ByayT cTepThbl U3 namatn TB7.
OTtnpaska TB7 Ha nosepky AonyckaeTcs 6e3 MOHTaXHOro otceka (HWXKHeW 4acTu
BbluMCNIUTENS).

5.2 YcTpaHeHue HewTaTHbIX CUTyaLumn

TB7 nmeet cucteMy AnarHocTuky. [inarHoctuke nogBepraroTCs:

e MapameTpbl cuctem TennocHabxeHns TB1...TB3;

e annapaTHas YacTb TENIOBLIYNCINTENS;

® Hanuyme HanpshkeHMs BO BHELLHEW anekTpoceTu, nutatoLen BC.

Ina yctpaHenusa HC B cuctemax TB1...TB3 npoBoasT MeponpuaTvsa no npoBepke 1
YCTPaHEeHMo BO3MOXHbIX NPpUYKH. B nepByto ouepeab crnegyeT NpoBepUTb:

e HapgeXHOCTb KOHTaKTOB Ha CTOpOHe Aatyuka n TB7;

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

o CooTBETCTBME NOMSPHOCTU CUrHana.

B cllydae noasrieHna annapaTtHbIX HeucnpaBHOCTEN I'Ipl/l60p cnenyet oTnpaBuUTb Ha
3aBOA-U3roTOBUTESNb UNN B CEPBUCHbIN LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oTobpaxalTca Ha WHAMKATOpE B  MEHH0
«CEPBUC-Ann.HeMcnpaBHOCTUY.

[MepeyeHb annapaTHbIX HENMCNPaBHOCTEN:

— AUMN1, AUN2 — HencnpasHocTb AL,

— EEPROM, EEPROMwW — HeuncnpaBHOCTb NamaATu;

— MuT. gaTYNKOB — HN3KOE HanpsXKeHUe Ha KOHTakTax 2...4 knemmHuka X10%;
— RTC — HeuncnpaBHOCTb YacoBOroO KBapLa;

— CLK — HencnpaBHOCTb BbICOKOMACTOTHOMO KBapLa.

* Knemmuumk X10 ucnonbayetca TOJIbKO gns nutanus Y3 gatyumkoB pacxoga (cm. n.
MopkntodeHne ynbTpa3BYKOBbIX PacxofoMepoB). B ocTambHbIX cryyasx KneMMHUK
[OIKeH ocTaBaTbCsA CBOOOAHbLIM.
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PekomeHgaumm no yctpaHeHuto HC npuseneHbl B Tabnuue 12.
Tabnuua 12
HC Cnocob ycTpaHeHus
MposepuTb:
— CooTtBeTcTBME AaHHbIX nacnopTta TC 1 3HaYeHst HAaCTPOMKN.
Temnepatypa |- LlenoctHocTb 4yBCTBMTENBHOrO anemeHTta. Conpotuenernne TC
BHe JananasoHa|npu Temnepatype 6nuskon 20 ‘C gomkHo GbiTe B npenenax 107—
“3MepeHwii 109 Om ansa 100M 1 Pt100 1 535-545 Om ansa 5000 1 Pt500.
— [MpaBunbHOCTb nogkntoyeHmss TC K TENNOBLIMUCIIUTENO
(puc. 4.3), obpallas BHMMaHWe Ha Homepa koHTakToB B TC 1 TB7.
[Jasnenne BHe| [poBepuTy:
avanasoHa uame-| — PyHKUMOHMPOBaHME 6rioka NUTaHNS AaTynka AaBneHus.
peHui — Hanuuune BbIxogHOro Toka OT AaTyuka.
O6bem BHe| [poBepUTL:
avanasoHa  ycra-| — OBOCHOBAHHOCTbL 3HAYEHUI YCTABOK U NPaBuibHOCTL BU.
BOK — Hanunuune curHana ot BC.
OTCyTCT\B/y’Ol\; MpoBepuTb Hannune kogos HC no ykasaHHbIM napameTpam. [Mpu
nokasanna v, M Mlyanuyum kopgoB yeTpaHnTb NPUUMHBI X BO3HUKHOBEHUS
Q B apxuBe
MpoBepuThb:
HebanaHc

mMacc BHe Juana-
30Ha ycTaBku

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

xmBe «!»)

Tennosas MpoBepuTb, YTO HET MOANUTKN CUCTEMbI TEMNOCHAGXEHUsI N Tem-
3Heprus  oTpuua-|nepartypa soabl B obpaTtHoM TpybonpoBoae Hwke, YeMm B MoAaro-
TenbHa wem.

MpoBepuThb:
— KoppekTHocTb HacTpoviku cnocoba KOHTPOMsi NMUTaHWUS pPacxofo-

MepepbiBbl  B|MEPOB.
anexkTponuTaHum | — INOAKIIOYEHO N KOHTPOIbHOE HanpsikeHue ¢ 6rnoka nuTaHus
BC (kog HC B ap-|pacxodomepa.

Cnocob KOHTpOns CeTeBoro NUTaHMsA pacxogoMepoB
«KoHTp.BC= MHauB.PC» npumenate TOJNIbKO ansa pacxogomepos

Mutepdnoy PC, nmetoumx pexum Bbixoga «/HBEPCHbIN».

6 TpchnOpTMpOBaHMe n XpaHeHue
TpaHcnopTupoBaHve TB7 cneayeT npou3BoAuTb TOMbKO B YNakOBKE aBTOMOOWUIIb-

HbIM, Xene3Hoa0po

XXHbIM, aBUaUMNOHHbIM, pe4HbIM U MOPCKMM TPAHCMNOPTOM C obecne-

YyeHnemM 3auTbl OT O0XOA U CHera. |-|pVI TPaHCNOPTUPOBAHNN OOJTKHbI CO6J‘IPO,ElaTbCF|Z
Temneparypa okpyxatowero Bodgyxa oT MmuHyc 10 go 50 °C; oTHocuTenbHasi BNaXHOCTb

0o 95 % 6e3 KoHaeHcauum BRaru.
TB7 6e3 ynakoBku [oMyckaeT XpaHeHWe B 3aKpbITbIX OTansMBaeMblX XpaHuUnuLLax

npv Temneparype o

T 10 go 30 °C u oTHocuTenbHOM BnaxHocTn Ao 95 %. KongeHcauus

Bnarn He gonyckaeTtcs.

XpaHeHue cnep,

yeT BbINOMNHATbL Ha ctennaxax. CknaguposaHnve TB7 gpyr Ha gpyra

He ponyckaeTcsi. PaccTtosHne 0o OTOMMTENbHbLIX YCTPOWCTB AOMKHO OblTb HE MeHee
0,5 M. Bo3ayx He JormkeH cofepXaTb Mbiv, NApoB KUCIOT M LUENoYM, a Takke rasos,
BbI3bIBaIOLWMX KOPPO3Wto. MNpu xpaHeHnn He TpebyeTcs KoHcepBaummn 1 06CnyXnBaHms.
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MpunoxeHne A — Cuctema 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 MpuynHa lMoka3aHus Kon
Temnepartypa t1+t3 u tx t<0°C — =
t>+180°C -—— >
TemnepaTypa tHB t<—50°C — <
t>+130°C -—— >
IBX < 3,2 MA S—— <
HOasnexne P1 - P3 IBx > 24 MA —— S
Pacxog Go1 — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTcTByloLiee 2y >
Pacxog Go1 — Go3 He nogknoYeH KOHTPOnb cetu PakTn4eckoe 3HavYeHne !
Pacxon Go1 — Go3 OTcyTCcTBUE TENoHoCUTeNst dakTnyeckoe 3HayYeHne o
Pacxon Go2 PeBepc DaKkTuyeckoe 3HavYeHne R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B YacOBbIX apXUBHbIX MOKa3aHUAX
BenuuuHa MNpuyunHa HacTtpoiiku MNoka3aHus Kon
Temnepatypa t1, t2 t<0 Ew CuyeT OTMeH. ———
nt3 unu ge CueT ¢ nogc. toor
Temnepatypa tx t>180°C _ txgor <
Temnepatypa tHe t<-50 - - v
vwnu t >130°C >
[aeneHune IBx < 3,2 MA _ Pror
P1-P3 munm IBx > 24 MA
bBes noacr,
Cyer OTI\'/EIleHeH Vebakr
VdpakTt > Vmax >
C noacr., Vaor
C noAcT. n koHTp.U
Bes noacr,
0 < Vdpakt < Vmin ?_5- CueT oTMeHeH Vepaxr <
O6bem 3 C noact Vmin
V1,Viuv3 VdpakT = 0 > C noAcT. 1 koHTp.U 0
OTcyTcTBME KoHTp.V # C noact. n
ceTeBOro NUTaHusa KkoHTp.U -7 .
WM oTCyTCTBUE KoHTp.V = C noacr. n Vv )
cBa3u no TIIM KoHTp.U Aor
KOHTpT%J;%:IyCTOM Ko;;p' Kontp.MNT=Ma ®dakKTny. 3Ha4yeHne | o
O6bem V2 PeBepcCHbI NOTOK KO;TP. K Koutp.R#Het ®dakTuy. 3HayeHne | R
oHTp.R#C nopacr.
= Bes nogct.1 m
Macca dM npnam| _ 9M <—HB 2 C noacr .1 darm. anavenme | #
= M1-M2 dM< —HB nrn £ Bes noacT.2 1 )
dM > HB S C noger.2
T Iy Bes noacrt. ®DakTny. 3HaYeHne
3Heepr:_1;|lzag?2* Q12<0 'g (¢} C nopcr. 0 <
x CyeT OTMEHEH ———

* KoHTponb npoBoauTCcsa Ans kaxgoro cnaraemoro dopmynbsl Q12 U npucsanBaeTcs
cnaraemomy 0 (Hynb) B Criyyae ero oTpuuaTenbHOro 3Ha4YeHusl.
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NMpunoxeHne b — PacnonoxeHne pa3beMoB U CXeMbl

noaoKnNnw4YeHUsa AaTYUKOB

MpumeyaHue Cnoco0bl KOHTPOJ1A CETEBOI0 NUTaHNA pacxogomMepoB, CXeMbl NoAKIHoYe-

OHO onncaHbl B pasgene 3.5.8.
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MpunoxeHune B — Noaknrw4yeHMe BHEWHNX YCTPOUCTB
1 NogknioyeHne TB7M k komnbroTeEpyY No UHTepdency RS232C

Posetka DBOF Poserka DBOF

2 NogknioyeHne TB7M k mogemy no nHrepcency RS232
Poaetka DBOF Bunka DBSM

RS232C [10

06
20

_“\Tc

© ﬂc
40

09
5

MpumeyaHna 1. [ina HopmanbHoW paboTel HTEpdenca RS232 HanpsikeHne Mexay KOH-
Taktamm RTS n GND gorpkHo 6biTb B npegenax +5,5...12B.
2. MakcumarnbHasi ckopocTb 06MeHa no nHTepdpericy RS232 9600 kouTi/c.

MpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

MpumeyvaHue [1py aBTOHOMHOM NUTaHWUK BbluMCnUTENA oT 6atapen AA pabota SD-
KapTbl HE NOAAEPXVBAETCS.

Mpun yctaHoBke SD-kapTbl B BbIMUCIWTENb CUUTLIBAOTCA BCE BWAbl apXvBOB WU
HaCTPOWKM BblYMCIIMTENS. YCTaHOBKM Anana3oHa gaT apxuBoB He TpebyeTcs.

MonHoe Bpems cumTbIBaHWUs apxuBoB He 6onee 30 c.

Mpw 3anucu co3gaeTcd nanka ¢ Ha3BaHWEM AaTbl CYHUTbIBAHUA MO YacaM BblYMC-
nuTtensa. VIMNopT gaHHbiX € KapTbl B 6a3y gaHHbix MO «ApxvMBaTop» BbIMOMHAETCS B

MeHio «dencTtBua-UMnopT AaHHbIX-TB7 U3 HakONUTENA...».
UrteHne apxmBoB Ha SD-kapTy BbINOMHAETCS B CneaytoLLen nocneagoBaTenbHOCTH:
O6HapyxeHa SD kapTa

1. YctaHoButb SD-kapTy B Bbluucnutens. Ha nHgmkaTtope no-
. - BBoa: ckauaTb dpain

ABMTCA coobLueHwve: I Moo canary

O6HapyxeHa SD kapTa

2. Haxatb knasuiy «Beogy. - Beoa: ckauaTh daiin
- MeHw: 0TMEHa

3. ToCrie OKOHYaHMNS! CUMTBLIBAHINS APXVIBOB BLIBOAMTCS COOBLUE- | Sxaapiams yenomao

HUe: UsBnekurte SD kapTy

4. Haxatb knasuwy «MeHto» 1 BbiHyTb SD-KapTy.
[unarHoctnyeckne coobLLeHnst

O6HapyxeHa SD kapTa O6HapyxeHa SD kapTa Hepa6oTawwasa nnm
MHoronoTpe6nsowan
CkauyuBaHue 3anpeLeHo CkauyumBaHue 3anpeLeHo SD kapTa
Hetr BHew.nut.+6aT1.AA Huskoe Hanp. 6ar. Ha>xm. MeH10 Ansa Bbixoaa
MoaknounTb BHELLIHeEe NuTaHue EcTb npusHak paspsga BonbLwoe notpebneHue.
BblYMCINTENS 6aTtapeeu (LB) n HeT BHewwHero Mcnonb3osaTte SD-kapTy knacca

nMTaHns ckopocTtu 4
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MpunoxeHune [ — Npumep HacTpoevyHou B
OTYET O HACTPOWKAX TEMNOBLIMUCIINTENA TB7

Mopenb TB7-05M 3aBopckoun Homep 18001234
AnnapatHas Bepcua AB 5.0 lNporpammHas Bepcus MB 2.0
KoHTponbHas cymma nporpaMmHoro obecnevyerns KCMo=8DC2
KoHTponbHas cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
Obume
CeTeBon agpec: 1
M‘qe"T:;b"Ka' Ko opranusauuu: 0
4 [orosop: 0
Yac otyeta: 23
[ata otyeTa: 25
CucrtemHble [Cucrtema eamHuu; MKC
Tepmonpeobp.: 10001
Mepexof 3vMHee/neTHee BpPeEMS: Het
LOon.umn.BxopA |Ha3sHaveHwue: Het
YnpaeneHue B[1|icnonb3oBarnne B[2: Het

Hactponkn 641

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

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

YpoBeHb HP HP HP HP
T noars. 1 1 1 1
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NMpunoxeHune E — Agantep Ethernet ana TB7
nmcnonHeHua M
HasHa4yeHue

Apantep Ethernet (agantep) npegHasHaveH 4ns NOAKMYEHMS TEMNOBLIYNCIIUTENEN
k cetn Ethernet. AganTep BbINONHAT NpeobpasoBaHue pasnuMyHbIX MPOTOKOSIOB, Nepeaa-
BaeMbIx MOBepx cTaHgapTHoro npotokona TCP/IP, n peanuayeT pexvumbl TCP cepsep u
TCP knueHT.

B 3aBucumoctn oT pexuma n Homepa wmcnonbdyemoro TCP nopTta BbInomnHsATCA
cneayowme npeobpasoBaHus:

Pexum TCP cepsep:

MopT 502 - npeobpasoBaHne MODBUS TCP 8 MODBUS RTU;
MopT 5001 - 6e3 npeobpasoBaHus.

B pexume cepsepa gonyckaeTca TONbKO 0gHO coeauHeHne ¢ npubopom. CoeauHe-
HMEe C KIMEHTOM NOAAepXuBaeTCst A0 Tex Mop noka uaeT auanor ¢ npubopom. Ecnu
KNUeHT He obliaeTcsi ¢ npubopom 15 MUHYT, TO coeavHeHWe NPUHYAUTENBHO 3aKpbiBa-
eTcsl ¢ Lenbio NpefoTBpaLleHns 3aBUCaHUsi CoKeTa.

Pexum TCP KnueHT:

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

Mopspok yctaHOBKM agantepa
Mopsaok ycTaHOBKKM aganTepa B KOpNyc TEMMOBLIYNCNTENS NOka3aH Ha puc. E.1.

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

2. YcTaHoBWUTb NnaTy agantepa u 3admkcu- i -
poBaTb 4-Msi BAHTaMMU. .

3. MoAKNIYNTE KOMMYHUKaLMOHHBIN LLNend.

Puc. E.1 MNopsagok ycTaHoBKM aganTepa

Ona Hactpownku pabounx IP-napameTtpoB npeaycmoTtpeH HTTP cepsep. KomnbioTep
W aganTep OOSMKHbI HaxoauTbcsa B ogHow noacetu (IP agpec komnbtoTepa 192.168.1.x).
MpocmoTp napameTpoB Ha HTML cTpaHuue JocTyneH Bcerga.

MepeBoa agantepa B PeXUM HACTPOMKM MPOUCXOAMT NpU nodade Ha BblYMCHUTESNb
BHELLHero nuTaHuns npu otknoyeHHom Ethernet kabene.

Mpw BKMOYEHUM NMUTAHUSA ¢ NnepekntovaTenem B coctoaHun OFF n OTKIMKOYEHHbBIM
ceTeBbIM kKabenem, aganTep 3anyckaetcsi ¢ IP napameTpamu no ymonyaHuio:

CeTeBoli agpec 192.168.1.1;

Macka nogcetun 255.255.255.0;

Pexum cepsep;

DHCP oTtknto4yeHo.

Mpn BrtodeHnn nutanmsa ¢ OTKITIOYEHHBLIM kabenem Ethernet n nepekntoyatenem B
coctosiHum ON, aganTep 3anyckaeTcs ¢ napaMmeTpamy 13 3HeproHe3aBMCMON NaMATK.
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HacTtponka TB7
1. AnuHHbIM HaxaTvem kHonku MEHK (He meHee 8 c) obecneuntb goctyn Kk cep-
BMCHOMY YPOBHIO MEHIO.
1. Boit B meHio «HACTPOUKU-CUCTEMHBIE-MOEHTUDGUKALUA» 1 ycTaHo-
BUTb TPebyeMblIli ceTeBOM aapec BblIYUCNTENS.
1. Boritn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3apaTb napameTpsbi:
— Ckopoctb — 115200;
— MpoTtokon obmeHa — Modbus RTU.

MNpumeyaHue M3meHeHWe nepevncrieHHbIX HacTPOEK BO3MOXHO 6e3
HakaTusi Ha KHomky «ocTyn».

Mopsapok HacTpowku IP-agpeca

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

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

4. 3anyctuTb 6paysep u cBsa3aTbCs ¢ aganTepoM no agpecy 192.168.1.1, goxagaTtbest
nosierneHus WEB cTpaHuubl.

5. MNepentun Ha 3aknagky «CeTeBble HACTPONKWU» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-agpec aganTtepa 1 macky noacetu 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepgep;

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

c .

C | @ Mot secu

NamaATea
CoTaBbE HACTPORIN

| 1P Addres:

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

MNpumeyaHne 3annch HOBLIX NAPAMETPOB AOCTYNHA B TedeHun 30 MUHYT nocre paspe-
LUEHNSA U3MEHEHUSI CETEBbIX HAaCTPOEK.
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MpunoxeHnune X — Apantep RS485 aona TB7
nmcnonHeHua M

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

BbIxoAbl afantepa MMeeT ranbBaHUYeckyto pasBasKy OT BblUMCIIUTENS.

TexHn4eckme xapakTepucTuku agantepa:

» CkopocTb 06MeHa 1200 ... 115200 6uTt/c;
¢ KonunyectBo OUT AaHHbIX 8;

* KonwnyectBo cTapToBbIX GUT 1;

* KonunyecTtBo CTONOBbLIX 6UT 1;

* KoHTponb 4yeTHOCTU HerT;

* YnpaBreHue NoTokoM HeT.

Hactponkun agantepa RS485 He TpebyeTtcs.
MopsiaoK yCTaHOBKM aganTepa B KOPNyC TEMMOBLIYMCIUTENS NokasaH Ha puc. X.1.

Kenmymaananmn areid Y
1. BbIHYTb 3arnyLiky pasbema RJ45. '

2. YcTaHoBWUTb NNaTty agantepa n 3adunkcu-
poBaTtb 4-Msi BAHTaMMU.

3. Moaknio4nMTb KOMMYHUKaLMOHHbBIN LLNend.

Puc. >K.1 Mopsagok ycTtaHoBKM aganTtepa

MopgkntoveHne BHELLHMX YCTPOWCTB Mo nHTepdercy RS485 ocyliectenseTcs yYepes
pasbem RJ45. LlokoneBka BbIXO4O0B MoKasaHa Ha puc. XK2.

nin
28 =< 99
L] oo
Puc. >K.2 LlokoneBka BbixogoB pa3beMa RJ45
HacTtponka TB7

1.1. OnuHHbIM HaxaTuem kHonku MEHKO (He meHee 8 c) oGecneuntb 4oCTyn K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boittn B meHio «HACTPOMKN-CUCTEMHbIE-UAEHTU®UKALIUA» n yctaHo-
BUTb Tpebyemblin CeTeBON aapec BblYUCIUTENS.

BHUMAHUE! BCE BbIMUCIIUTENN, BXOOALUME B COCTAB CETU OOJTXKHbI
MMETb YHUKAINbHbIE CETEBbIE AJPECA.

1.3. Bontn B meHio « CEPBUC-KOMMYHUKALUN-Com2» 1 3apatb napameTpbl:
— CKopocTb;
— MpoTtokon obmeHa.

MpumevaHne VI3ameHeHVEe NepeyncrieHHbIX HAaCTPOEK TENMNoBbIYMcnMTENs TB7 BO3MOXHO
6e3 HaxaTusa Ha KHoMKy «[docTyny.




