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BBEOEHUE

HacTtosillee pyKOBOACTBO MO 3KCrjayaTtaunmm npegHasHadeHo Ang
03HAKOMMIEHUS C MPUHUMMNOM paboTbl, YCTPOMCTBOM, KOHCTPyKUMEN U
npasunamm skcnayataummn tensocyetuynka TOM-104M ucnonHenusa 1, 2, 3,
4 (pnanee - TeNNOCYETUYMK UM Npubop).

Mepen  HayanoM  3KcnnyaTauuMm  TennocyeTyuka HeobxoanMo
BHMMaTENIbHO  03HAKOMUTLCA C NAcnopToM W  PyKOBOACTBOM [0
3KCNyaTaunm.

B pykoBoacCTBE MO 3KCAsyaTauuu npuBeAeHO OfnucaHume BcCexX
(dYHKUMOHANbHbIX BO3MOXHOCTEN Tennocyetumka. DyHKUMOHANbHbIE
BO3MOXHOCTM KOHKPETHOro TenaocyeT4YnKa onpenensioTcs KapTon 3akasa,
3anosiHeMoi 3aka3uyuMkoM npu nokynke (cm. MPUJIOXEHUE A). Takum
obpasoM, HekoTopble GYHKUMOHANbHbIE BO3MOXHOCTW, OMWCAHHblE B
[AHHOM pYKOBOACTBE, B BalueM TennocyeTymke MoryT OTCyTCTBOBATb.

B pykoBOoACTBE TMPUHATbI cheaywme TepMUHbI, COKpaLLeHUs W
yCnoBHble 0603Ha4eHuns:

UBB — n3ameputenbHO-BbIMUCTIUTENbHBIN BOK;

MNP — nepBnyHLIN NpeobpasoBaTenb pacxoaa;

WM — nameputenbHblil npeobpasoBaTens pacxoaa ¢ HOPMUPOBAHHLIM YaCTOTHbLIM

U UMMNYNbCHBIM BbIXOAHBIM CUTHarNoM;

DN — HOMuHanbHbIn guameTp MNP unun UIMT;

TC — TepmonpeobpasoBaTenb CONPOTUBIEHUN;

OWDO — naTymk n3bbITOYHOTO AaBNEHUS;

GB — BepxHui npegen namepexuns pacxoga MriP nnn UMM,

GH — HWXHWUWA npegen namepenns pacxoaa MNP wnm UIM;

AtH — MVHUManbHOEe M3MepsieMOe 3HadeHWe pasHOCTM TemnepaTyp Mexay

nogarLwmm n obpaTtHbIM TpybonpoBoaamu;

HC - wHewtatHas cutyaums (cuTyaums, oOycnoBneHHas BbLIXOAOM 3a

YCTaHOBIMNEHHbIE Npefenbl Ccreayllmx napameTpoB: pacxoga B OOHOM U3

KaHarnoB WM pasHOCTM TemrnepaTyp Mexay nofjawwum u  obpaTHbIM

Tpybonposogamu);

TH — TexHn4yeckas HeMcCnpaBHOCTb (OTKIOHEHWE pexuma paboTel npubopa oT

33[1aHHOrO, BbI3BAHHOE €ro HEeWCNPaBHOCTbIO, OOPbLIBOM UMW KOPOTKUM

3aMblkaHneM nuHum ceasm ¢ TC);

MK — IBM coBMeCTUMBbIA NEPCOHArbHLIA KOMMNBIOTEP;

Cucrtema TennonoTpe6neHus (TennocHab6xeHuns) - KOMIIEKC

TennonoTpebnswmx (TennocHabxarlmx) YCTAaHOBOK C COEAMHUTENbHbIMU

TpybonpoBogamMu unm TENJIOBLIMU CETAMMU;

Cxema y4yeTa — cxemartmyeckoe msobpaxeHue cuctembl TennonoTpebnexus B

MeCTEe YCTAHOBKM TENSIoCHETUMKA.

MN3roToBuTENb OCTaBASIET 3a cob0li MpaBO BHOCUTb B KOHCTPYKLMKO U
CXeMy TennocyeTynka M3MEeHEeHWUs HEenpUHLMMUanbHOro xapakTepa 6e3
OTpaXkKeHUsl UX B PYKOBOACTBE.
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1 HASBHAYEHME U OBNACTb NPUMEHEHUA

Tennocyetumk TOM-104M npepHasHayeH AN9 U3MEPEHUs, MHANKALUN
W perncrpauuMm C Ueflbl0 KOMMEPYECKOro WM TexXHOJIOrMYecKoro y4yeta
3Ha4veHur notpebneHHoro (OTNyLWEHHOro) KoM4yecTsa TENI0OBOM IHEPruK,
obbeMa M Maccbl TernsioHocuTens W ApYrux napamMeTpoB CUCTEM
TensiocHabxeHuns 7 ropsyero BOAOCHabxeHus, oxnaxgaeHus
(koHAMUMOHMpPOBaHKNA), a Takxke Ansg  aBToMaTM3auuu  yuyeTa,
TeneMeTpuyeckoro KOHTPOSS, opraHusaumMm WHGPOPMALIMOHHLIX CeTeln
cbopa AaHHbIX C UCMOJSIb30BaHMEM MPOBOAHbLIX M 6eCNpPOBOAHbIX KaHaNoB
CBA3MU.

Tennocyétumk TOM-104M knacca ToyHocT™M 1 no CTB EN 1434
cooTtBeTcTBYET TpeboBaHusm CTB ISO 4064 v MOXeT MCNONb30BaTbCs AN1K
KOMMepuyeckoro y4yéta obbéma TensioHocuTens.

O6nactm npuvMeHeHus: npeanpusaTUs TENJIOBbIX CeTel, TensioBble
NMYHKTbl  XWMbIX, O6LWECTBEHHbIX W  MPOU3BOACTBEHHbLIX  34aHWUNA,
LeHTpanbHble TEMAOBblE MYHKTbl, ICTOYHUKN TEMOTbl, TEMJOBbLIE CETU U
cuctembl  oxnaxaeHus  (KOHAMUMOHMPOBaHus) 06bekToB  (34aHui)
NMPOMBbILLSIEHHOIO N BbITOBOMO Ha3HAYEeHUs.

2 ONMNCAHUE
TennocyeTumk T2M-104M aBnaeTca MYJIbTUCUCTEMHbIM,
MHOrOKaHabHbIM, KOMBVMHUPOBAHHbLIM, MHOrO@YHKLNOHANbHbIM

MMUKPOMPOLECCOPHbIM YCTPOWCTBOM CO BCTPOEHHbLIM LM(PO6YKBEHHbLIM
MHAMKATOPOM,

TennocyeTynK NO3BOJSISIET OPraHU30BbIBaTb y4eT Kak B O4HOWN, Tak U B
HECKONbKNX (mo yeTblpex) cucTemax TennonoTpebneHus
(TennocHabxeHuns).

MakcuManbHOEe 4YMC/I0 CUCTEM OrpaHUYEHO UYUCIIOM U3MepUTEsbHbIX
KaHanos pacxoa (4o 4YeTbipex) U TemnepaTtypbl (A0 LWeCTw).

[Onsa kaxaon cmcteMbl Tensionotpebnenns (TensiocHabXXeHns) B pexume
KOH®MUrypmpoBaHus BblbupaeTca cxema ydeta (cM. Tabnuuy 2.4).
KoHdurypuposaHue npoBoauTCS MNpu MNyCKO-HanagouHbix paboTtax Ao
NOCTaHOBKW Npubopa Ha KOMMEPYECKUIN y4eT.

Hanbonee pacnpocTpaHeHHble BapWaHTbl NCNoNb30BaHus
Tennocyetymka TOM-104M npusegeHsl B NMPUJTOXEHNN J1.

MBB TennocyeTuMka BbIMYyCKAETCA B YETbIPEX TUMOBbLIX UCMOSIHEHUSX,
OT/IMYAIOLLNXCA KOJIMUECTBOM U3MEPUTENbHbLIX KaHanos (cM. Tabnuuy 2.1).
McnonHeHne  TennocyeTyMka  YyKasblBaeTcs B KapTe 3aKasa
(cM. MPUNOXEHWE A).
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Tabnuua 2.1

GVIHI.‘I ancr
LS GG (kaHanl, kaHan2) (kaHan3, kaHan4) U
TOM-104M-4 2 2 6 |4
TOM-104M-3 1 2 6 |4
TOM-104M-2 2 0 4 | 4
TOM-104M-1 1 0 2 12
I'Igmmeanme: Gmm - WHAOYKUWOHHbIE KaHallbl U3MEPEHNSA pacxXoada,
Guacr — YaCTOTHO-UMMNYJ/IbCHbIE KaHaNbl W3MepeHus pacxoga; T - KaHanbl
M3MepeHns TemnepaTypsbl; P — KaHasibl U3MEPEHNSA AaBJIEHUS.

B WMHAOYKUMOHHBLIX KaHamax u3MepeHus pacxoda Guug (kaHanl,
KaHan2) u1Crnonb3ylTCcs nepBuyHble npeobpasoBaTtenn  pacxoaa
3/1eKTPOMarHUTHOro Tuna dnaduesoro n 6e3dnaHuUeBoro MCNOMHEHUS C
HOMWHaNbHbIM AnameTpoM oT 15 ao 150 mm.

B 4acTOTHO-MMNYAbCHBLIX KaHasax uaMepeHus pacxona Guacr (kaHan3,
KaHan4) ucnonb3ylTca pacxogomepbl PCM-05, a Takxke pacxonomepsl,
rnepeyncneHHole B Tabnuue 2.6.

3HayeHns M3MepseMbIX, BbIYUCISEMbIX M YCTAaHOBOYHbIX MapaMeTpoB
MHAMLMPYIOTCA Ha ABYXCTPOYHOM umMdpobyKBEHHOM
XKUAKOKPUCTANINYECKOM UHAWKATOpe, YCTaHOB/IEHHOM Ha nepeaHei
naHenu MBB. Beibop nHanunpyembix napamMeTpoB NPOU3BOAUTCS HaXaTnem
KHOMOK, HaXo4sALWKNXCSA Ha nepegHeln naHenn. Ha nepegHen naHenu Tak xe
pa3MeLleHbl TpU CBETOANOAHbBIX MHAMKATOpa paboTbl Tenn0CHETUMKA.

O6MeH faHHbIMU C TEMI0CHYETYMKOM MPOMN3BOANTCS Yepe3 CTaHAapTHble
mHTepdencel USB, RS-232C (kpome w™moaudukaumm TOIM-104M-1) nu
rasbBaHopasBs3aHHbin RS-485. o 3akasy TenioCYéTUYMK OCHalWaeTcs
NpoBOAHbIM UHTepdencom Ethernet wnm LTE (GSM)-moaynem Aans
opraHmsaunmn 6ecnposogHoro ob6meHa no cetaMm MobUIbHbIX ONEepaTopoB.
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2.1 TexHU4YecKue xapaKkTepucTUKn

2.1.1 TennocyeTumnk obecneymBaerT:

n3MepeHvue " MHANKauumio:

TeKyLWMX 3HaueHnit o6beMHoro Gy [M3/4] pacxoaa TensioHocMTeNs
B nojawoweM un obpaTHOM TpybonpoBoaax, Ha KOTOpbIX
yctaHoseHsbl MNP nan UMM;

Tekywmnx Temnepatyp t [°C] TennoHocuTensa B nojaroweMm wu
obpaTHOM TpybonpoBoaax, Ha KOTOPbIX YCTaHOBNEHbI TC;
TeKkyLwero n3bblTOYHOro AasneHns B Tpybonposogax P [MMa], Ha
KOTOpbIX ycTaHoBneHbl ANA;

TeKyllero BpeMeHu (C yKa3aHWMEeM 4acoB, MUHYT, CeKYHA), Aathl (C
yKasaHueM 4yuncna, mecsaua, roga) u gHs Hejenu;

BblYUCJIEHUE U MHAUKaUMIO:

TEeKyLWMX 3Ha4YeHUN maccoBoro Gm [T/4] pacxopa TensoHocUTens
B nogawweM U1 obpatHom TpybonpoBogax, Ha KOTOpPbIX
yctaHoseHsbl MNP nnan UMl;

Tekywen pasHoctn Temnepatyp At [°C] B mogatowem n o6paTHOM
Tpyb6onposogax;

BblYUCJIEHNE, MHAUKALNIO N HaKoMnJi1eHue C HapacTalouwmM UTOrom:

notpebneHHoro (OTMyLEHHOro) Konmn4yectsa TennoThl (TENI0BOM
3Heprumn) Q [Tkan], [MBT-u], [[Ox];

B peXuMme OCTaHOBa cyeTa Mo At :

. KONIMYEeCTBO TeNJ0BOM 3HEpPruu, u3pacxogoBaHHOe  3a
nepuvoa A[EWNCTBUA HewTaTHbIX cuTyaumn QHc [Mkan], [MBT-u]
[rAx];

. KOJIMYEeCTBO TEM0BOM 3Heprumn, notpebrneHHoe 3a nepuosa
paboTbl npubopa B WTaTHOM pexunme Qua [kan], [MBT-u], [FOX];

. CyYMMapHOE KOSIM4eCTBO TEMI0BOW 3HEpPrun, noTpebrneHHoe
CUCTEMOM 3a nepuosa paboTbl B LWITATHOM pexuMe W nepuos
OEeNCTBMS HewTaTHbIX cuTyaumin Qm [Fkan], [MBT-u], [FOx];
mMaccel M [T] u obbema V [M3] TennoHocuTens, NpoTEKLLEro no
nopgawoweMmy wun obpatHoMy TpybonpoBodam, Ha  KOTOPbIX
yctaHosneHbl MNMP wnan UM,

Tpa6é - BpeMeHu paboTbl npubopa nNpuM NOAAHHOM MUTAHWUMU
[4:MmH];
THap - BpeMeHuM paboTbl npubopa 6e3 OCTaHOBKW cyeTa C

HapacTalLlmMM UTOroM [UY:MUH];
TTH - BpemeHu paboTel npubopa npu Hanuumum TH [4:MUH];

T:dtl, T:GT, T:G! - BpemeHu paboTbl OTAENLHO MO Kaxgoi HC
[4:MuH];
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Tan — BpeMEHMW OTCYTCTBUSA 3/IEKTPONUTAHUSA [U:MUH];

TnT - BpEMeHM OTCYyTCTBMS TennaoHocuTensa B TpybonposBoae
(nyctasa Tpy6a) [4:MuH];
TpeB - BpeMeHM pPEBEPCUBHOrO 3HAYeHUs TEenJoHOCUTeNs B

obpatHoM TpybonpoBoge [Y:MWH];
apxvMBa AaHHbIX.

coxpaHeHue B SHeproHe3aBUCUMMOi NaMaTH (perncrpaumio):

notpebneHHoro (OTMyLEHHOro) Kosn4yecTsa TennoTbl (TEMI0BOWM
3Heprum) 3a kKaxabm 4vac (cytkm, mecsauy) Q [lkan], [MBTu4],
[rAx];

Maccel M [T] u V obbema [M3] TennoHocuTens, MpoTeKLUero 3a
Kaxablm 4ac (cyTku, Mecsiu) no nogawweMy u obpaTHOMy
TpybonpoBogam, Ha KOTOpPbIX ycTaHoBaeHbl MMNP nnu UM;

CpeaHevyacoBbIX M CpeAHecyTOUHbIX 3HaveHui Temnepatyp t [°C]
TensIoHocuTeNs B TpybonpoBoaax;

cpefHevyacoBbIX U CPeAHECYTOYHbIX 3Ha4YeHu TemnepaTtypsl t [°C]
HapYy>HOro BO34yXa;

CpefAHEeYacoBOM N cpeaHecyToYHOoM pa3HocTu Temnepatyp At [°C]
B nogatowieM u obpatHom TpybonpoBoaax;

YacoBbIX W CYTOYHbIX W3MepsieMbiXx (MW MpPOrpamMMUpPyeEMbIX)
cpeaHeapu@MeTUYECKMX 3HAYeHWIA AaBNeHMs B MNafaloWeEM W
obpatHoMm Tpyb6onposogax P [MMMa];

BpeMeHn paboTbl MNpu  NOAAHHOM  HamMpsHKeHUU MNUTaHUS
Tpab6 [4:MuH];

BpeMeHn paboTbl B wWTATHOM pexuMme THap [4:MUH] (BpeMms
HapaboTku);

BpeMeHn paboTbl TTH. npubopa npn Hanuumm TH [4:MuUH];

KoAoB Bo3HMKatowmx HC n (nnun) TH;

BpeMeHn pabotbl (T:dtd, T:GT, T:Gl) no kaxaoi HC [4:MuH];
BpeMEHW OTCYTCTBUSA TennoHocuTens B Tpybonposoge TnT
[4:MuH];

BpeMeHn paboTbl Tan [4:MWH] NpM OTCYTCTBUM D1EKTPOMNUTAHUS;

BPEMEHWN PEBEPCUBHOMO 3HAYEHUA TensoHocuTens Tpes [Y:MUH] B
obpaTHoM TpybonpoBoae.

perucTpaumio B apxuse co6biTUi:

Bo3HUKWNx HC (cM. n.2.1.3) n TH (cM. n.2.1.4);
W3MEHEHNS HaCTpoeK Yepe3 KHOMKY «ciyxebHas»;
dakTa nsmeHeHuns nboro kKanMbpoBoyHOro kKosddbuumneHTa.
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ApxuBbl cobbITUI No cucteMe n no npubopy (cm. MPUNOXEHUE M), a
TakXe BeAOMOCTb y4yeTa napameTpoB cuctembl (cM. MPUJTOXEHUE H),
MOXHO npocMoTpeTb Ha MK nocpeAcTBOM MporpaMMbl YTEHUSI CTAaTUCTUKM
Stat10x.

FmybuHa apxvmBa permcTpupyemMbix napaMeTpoB:
- 4acoBbIX AaHHbIX — 1600 (66 cyToK);
- CYTOYHbIX AaHHbIX — 800 (26 MecsueB);
- MecsiyHbIX 3anucen — 60 (5 neT);
- apxuB cobbiTnii — 1200 3anuce.

TennocyeTunk BblAaET MHMOPMALMIO U3 apxMBa AaHHbLIX MO 3anpocam
OT BHELWHWUX YCTPOUCTB (KOMMNblOTEp, KoHTponnep ACY u T.4.) uwau
aBTOMATUYEeCKN C 3aJaHHbIM MHTepBasioM. BO3MOXeH MpoCMOTp apxusa
AaHHbIX Ha XKW TennocyeTymnka.

2.1.2Mpu BKAKOYEHUM W BO BpeMss paboTbl TennoCHETYMK
OCYLLEeCTB/SIET CaMOAMArHOCTUKY C BbIBOAOM Ha MHAWKATOP BblYNCAUTENSN
cumBona HC n (unm) TH.

2.1.3 Peructpupyemble HC 1 Ux CMMBOJIbI:

e «GT» — MporpaMMHO YyCTaHaB/IMBAeMblii MOPOr, Bbille KOTOPOro
6yaeT pernctpuposatbca HC B paboTte Tennocyetumka (G>GT -
pacxog 6onbue nopora);

¢ «G{» - MpOrpamMMHO YyCTaHaB/IMBAEMbIA MOPOr, HUXE KOTOPOro
6yaeT pernctpuposatbca HC B paboTte Tennocyetumka (G<Gl -
pacxoz MeHblue nopora);

e «Atl» — MpOrpaMMHO YyCTaHaB/IMBAEMbIi MOPOr, HUXKE KOTOPOro
6yneT pernctpuposatbcsi HC B paboTe Tennocuetumka (At<Atd -
pPa3HOCTb TeMMNepaTyp HWXe rnopora).

MprmeyaHne — koppekTupoBka noporos ansi HC MoxeT 6biTb BbINOMHEHA

nonb3oBaTenem B pexume «HacTpoliku» A0 NOCTaHOBKM Ha KOMMeEPYECKMiA
yyer.

2.1.4 Peructpupyembie TH 1 X CUMBObI:
e «B36 G1», «B36 G2» — 06pbIB MM KOPOTKOE 3aMblKaHMe B Liensax
B036YyXxaeHuns aatumkos pacxoga MNP (kaHanbl G1 n G2);
e «IT Gx» — OTCYTCTBUE BOAbI B Tpy60ONpoBOAax AaTUMKOB pacxoaa;

e «TC X» — 06pbIB UMM KOPOTKOE 3aMblKaHWe B LENAX AaTYMKOB
TeMneparypsl.

[NpumeyaHme: x — Homep N3MePUTENBHOIO KaHana.

2.1.5B cnyyae BO3HMKHOBeEHMA TH cuyeT C HaKoOMJEHUEM
oCTaHaB/MBaeTCs. OcTaHoB cueTa npwu BO3HWUKHOBEHUM HC
KOHMUrypmpyeTtcs B pexume «HacTpomku» mO NoctaHOBKWM npubopa Ha
KOMMEpYEeCKMin y4yer.
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2.1.6 NMpu BO3HMKHOBEHUM ABYX M 6onee HC u TH oaHoBpeMeHHO,
perncTpupyeTcs B apxuBe AaHHbIX Kaxaas n3 H1X. MNpu 3TOM CYeT BpeMeHun
pa6otel B HC (TH) Begetcs T0/1bKO B 0O4HOM (MPUOPUTETHOM) UHTErpaTope.
Mopsigok paboTbl WHTErpaTopoB TemnjoCYeTYMKa Mpu  pasfinyHbIX
koMbuHaumax HC n TH npusegeH B Tabnuue E.1 (MPUJIOXXEHUE E). B
Tabnuue 2.2 nepeuncnensl HC n TH B nopsake ybbiBaHMS UX npuopuTeTa
(TH - HanbonbLlUKii MpUOPUTET, Atd — HAaMMEHbLUWIA MPUOPUTET).

Tabnuua 2.2

HC u TH Koa HC (TH), peructpupyembii B
apxuBe
TH 4
GV 1
GT 2
Atd 3
naT 5
OTCyTCTBME aMeKTponuTaHus | 6

2.1.7 PaccTaHoBKa 3ansTbiX M YUCNO pas3psaoB, UHAUULMPYEMbIX Ha
XKW npn  wmn3MepeHun Konu4yectBa TenaoTbl, ob6bemMa W  Macchl
TenJoHocUTeNnss npueeaeHbl B Tabnuue 2.3. [laBneHune TensioHOCUTENS
M3MEpPSEeTCs C paspsaaHOCTbIO X.XXX, TeMMepaTypa — XXX.XX, MFHOBEHHas
MOLLHOCTb — XX.XXXX

Tabnuua 2.3

Gs, [M3/u] Q [Fxan], [MBT-u], [FAx] |V [M3]; M [T]
.00000 - .99999 | XXXXXX.XXXXX XXXXXXXXX  XXXX
1.0000 - 9.9999 | XXXXXX.XXXX XXXXXXXXX . XXX
10.000 - 99.999 | XXXXXX.XXX XXXXXXXXX XX
100.00 - 999.99 XXXXXX . XX XXXXXXXXX. X
1000.0 - 2000.0 ) '

2.1.8 B TennocyeTtunke peanmsoBaHa BO3MOXHOCTb y4yeTa TenjioBoOW
3HEeprum n NapamMeTpoB TEMJIOHOCUTENS MO CXEMaM yyeTa, NPUBEAEHHbIM B
Tabnuue 2.4. B ogHom VBB BO3MOXHa yCTaHOBKa OT OAHOWM A0 4eTblpex
cxeM y4yeta. Takmm obpasoMm, TennocyeTynK MO3BONSET OAHOBPEMEHHO
BECTU Yy4YeT B HEeCKONbKMX (A0 YeTbipex) He3aBUCUMbIX CuUcCTeEMax.
KoHdurypaumsa cxeMm ydyeTa yCTaHaBnIMBaeTCs MNOSb30BaTe/lEM B pexume
«KoHdpurypauma» (cM. n.7.2) uin ykasbiBaeTcs B KapTe 3akasa.

2.1.9 Hanbonee pacnpocTpaHeHHble BapuaHTbl MCNONb30BaHUA TOM-
104M npusegeHbl B MPUTOXEHNN 1.
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Tabnuua 2.4

YcnoBHOoe HaMMeHOBaHUWE CXeMbl U

Cxema c¢opmMyna pacuerta aHeprum
~?~
! «MOOAYA»
#“-r,._r'r,’
TOM-104M 3akpbiTags cuctema TennonotpebneHuns ¢
| | npeobpasoBaTesieM pacxoga Ha noatolleM
TpybonpoBoae
TModarowuii
mpy6onposod Q = M(hf - hO)
O6pamHbiii
mpy6onposod t0 p0
/ «OBPATKA»

5

¥y

 T3M-104M

3akpbiTas cuctema TennonoTpebrieHuns ¢
npeobpasoBaTesieM pacxofa Ha 06paTHOM
Tpybonposoae

Q =M(hr - hO)

[
FrE

T3M-104M

«TYNMUKOBAA NBC»

'BC 6e3 umpkynaumm

TryGonpoeod Q = M(hr - hx)
TpyGonpoeod
xonodnoﬂsoaug t px
.M-‘,.r'l;'
«MNOAMNUTKA HCO»
_TIM-104M
o MoanuTka He3aBUCMMOMN CUCTEMBI
O6pamuiii TennonotpebneHns
mpy6onposod
Q =M(hO - hx)

3

xonodHoil 800k! =

tx

px
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Cxema

YcnoBHOe HaMMeHOBaHUe CXeMbl U
cdopmMyna pacuyera aHeprum

=y
&3

L, .y
Ty

TOM-104M —

«NOANUTKA UCTOYHUKA»

MoanuTka NCTOYHMKA Tenna

O6pamHbii . =M(hO - hx
Tpy6onpoeod =
Xx0s100H0l 800! :‘E
tx px G
&)
b «MOOAYA+P»
T
x
3aKprTaFI cuncrema TEI'IJ'IOI'IOTpe6J'IEHM$| C

T3M-104M

Modarowsuii
mpy6onpoeod

O6pamHbIi

mpy6onpoeod
PyGonp 10 p0 6o

KOHTPOJIbHbIM NpeobpasoBaTeneM pacxoaa
Ha obpaTHOM Tpybonposoae

Q =Mn(hM - hO)

T3M-104M 1

——

L, .
Ty

Nodaowui
mpy6onpoeod

O6pamHbIii
mpy6onpoaod

Tpy6onposod
x0/100H0U 80061

«OTKPbITAA»

MpumMeHsieTca B y3nax y4yeTta, KoTopble
AOJKHbI BbITb OCHALLEHbI AaTYMKAMWN pacxoaa
Ha nogatowem m obpatHom TpybonpoBoaax
(OTKpbITbIE CUCTEMBI U MPUPABHEHHbIE K HUM:
MPOMbILU/IEHHbIE notpebutenu, urn,
notpebuTtenun c TennoBOK Harpyskon 6onee 2
Fkan/v).

Q = MM(hM - hO) + (MM - MO)(hO - hx)

[ononHutensHble BO3MOXHOCTU
«OTKPBITAA» cm. B MPUNIOXXEHUN K.

CXeMbl
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Cxema

YcnoBHOe HaMMeHOBaHUe CXeMbl U
cdopmMyna pacuyera aHeprum

,

L2 ,
e

T3M-104M 1

L, -
e

T3M-104M —

i1

Py

Tpy6onposod
XonodHod 800k

)
t1 p15
. o
61

il'tzpz w;gﬁ

3 p3 G2

«BC umpkynsauuns»

LinpkynsaumoHHasa cucteMa MBC ¢ gatumkamm
pacxoAa Ha UMPKYISLUMOHHOM
Tpybonposoae n TpybonpoBoae ropsyen
BoAbl. MNpu nHaMkKaumm B paboyeM pexume n
nposefeHun pacyéTtos KaHan G1 - gaTymk
NoTOKa yCTaHaB/IMBaEMbI Ha noatoLuem
Tpybonposoae.

Q =M1(h1 - h3) —= M2(h2 - h3)

LnpkynsaumoHHasa cumctema MBC ¢ gatumkamm
pacxoAa Ha UMPKYISLUMOHHOM
Tpybonposoae n TpybonpoBoae X0n04HOM
BoAbl. MNpu nHaMkaumm B pabouem pexume n
npoBeAeHnn pacyétoB KaHan G2 - gaTyumk
NMOTOKa yCTaHaB/IMBAEMbIN Ha
LMPKYNAUMOHHOM Tpybonposoae.

Q=M1(hl1-h2) + M2(h1- h3)

®dakTuyeckoe noroxeHue AaT4MKOB NOTOKa
HacTpamBaeTcsi no n. 7.4.2

Tpy6onpoeod

.

L
Pl
X

T3M-104M

«PACXOOOMEP V»

Pacxonomep-cueTumk

Tpy6onpoaod

Ny |
N Sy

L
P
X

TOM-104M

«PACXOOOMEP M»

MaccoBblit pacxoaoMep-CcYeTUnK
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Cxema

YcnoBHOe HaMMeHOBaHUe CXeMbl U
cdopmMyna pacuyera aHeprum

«MCTOYHUK»

Pexum pabotbl cuctembl: «ACTOYHUK>»
NcTouHunk Tenna (KotenbHas)

Q = MM(hM - hO) + Mn(hO - hn)

Modarowguii

ObpamHbiil
Pysenp t0 po )

P a

Pybonp
modnumsu

«P-Mopayva + Moan.»

3akpbiTas cuctema TennonoTpebrieHus ¢
KOHTPOJIbHbIM Npeobpa3oBaTesieM pacxoaa
Ha obpaTHOM Tpybonposoae u
pacxonoMepoM Ha TpybonpoBoae NoanUTKM.

Q =Mn(hM - hO)

Macca TennoHocutens Tpy6éonposoaa

noanuTkn Mn paccunTbiBaeTcA NO NoKasaHUAM
AaTumka pacxoaa Gn v gaTyMKoB TeMnepaTtypbl
1 AaBrieHusi obpaTtHoro Tpy6onpoBoaa (tO, pO)

«HCO»

HezaBucmmasa cucrtema oTonaeHuns

Q = MM(hM - hO) + Mn(hO - hx)
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YcnoBHOE HaMMEeHOBaHUe CXeMbl U

Cxema c¢opmMyna pacuera aHeprum
«MAT'MCTPAINb»
TpybonpoBoa cucTeMbl TenocHabxeHus
Q=Mh
Tpy6onpoaod
«Xonopn»
3akpbiTas cuctema oXnaxaeHus C
npeobpasoBaTenieM pacxoAa Ha o06paTHOM
Tpybonposoae
noaalouqmz
Obpamueni Q =M(hM - hO)
mpy6onpoeod
«TENNO/Xonona»
nrﬁpal&
o 3akpbiTas KOMOMHMpPOBaHHaa cnucTema
TOM-104M
T : OTOMNEHUSA/OXNTaXAEHNS C
npeobpasoBaTtesieM pacxofa Ha 06paTHOM
Modatowuii Tpybonposoae
O6pamHbiii 2 Q=M(h1-h2)

Py P

2 p2 G

MNprMeyaHns n ycnoBHble 0603HaYeHNS :

i

1

t (tN, tO, tn, t1,
t2, 13, tx)

h (hM, hO, hn,
h1, h2, h3,hx)

MNP (ecnu ncnonb3yroTca MHAYKLUMOHHbIE KaHanbl 1 n 2);
wnm UM (ecnm ncnosb3yroTcs YacTOTHO-UMMY/bCHbIE KaHanbl 3 U 4);

TC (JonyckaeTca NporpaMMHasl yCTaHOBKa 3HayeHun tx, cm. n. 7.4.2; B
3ToM cnyyae TC Ha Tpybonposoae XB (tx) He ycTaHaBnuBaeTcs.);

ana (3HaueHus AaBNeHUn Heob6xoanmo yCcTaHaB/iMBaTb
nporpaMMHoO, cM. n. 7.4.2. [Ins n3MepeHMa [aBleHusa HeobxoamMMmo
yCTaHaB/IMBaTb  AATYMKM, KOTOpble  MOCTABASKTCA  TOAbKO MO
[OMONHUTENbHOMY 3aKasy);

TeMmnepaTypa TeNIOHOCUTENS B COOTBETCTBYIOLWWEM Tpy6onposoae
(BO3MOXHa NporpamMMHasi ycTaHoBKa tx);

SHTaNbNnsa TENJIOHOCUTENS.
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2.1.10 NonHbIn

cnmcok  napamerpos U HC,

perncTpupyemsbix

TENNOCYETUMKOM AN KaXA0W CXeMbl yueTa, npuseaeH B Tabnuue 2.4a.

Tabnuua 2.4a

HanmeHoBaHue Pernctpupyembie napameTpbl | Peructpupyemsbie
CUCTEeMbI TenrnoHocuTens HC

Q. P. MG,V Gt
«MOAAYA> tr, tO, At(tM-t0), pM, pO Gl at

Q,P,M,G,V el
«OBPATKA» 1N, tO, AY(tM-tO), pM, pO Gl atl
«TYNMUKOBASA QP,MGV
BC» tr, tx, At(tr-tx), pr, px Gt ad

Q. P, MG,V
«MOOMUTKA HCO», 10, tx, AL(tO-1x), pO, px GT Al
«NOONMUTKA Q, P, MG,V Gt At
NCTOYHUKA» tO, tx, At(tO-tx), pO, px

Q, P, M, MO, G, GO, VI, VO ent cot
«MOAAYA+P> tn, tO, At(tr-tO), pM, pO Gl Gol atl
«BC Q, P, M1, M2, G1, G2, V1, V2 611 Got
LUMPKYnaumsa» t1, t2, t3, t1-t3, t2-t3, p1, p2, p3

Q, P, MM, MO, G, GO, VN, VO cnt cot
«OTKPBITAD tr, tO, tx, A(tN-t0), pM, pO, px Gl Gol Al

Q. P, MIN, MO, Mn, GI1, GO, Gn, VI, VO,| ent cot Gnt
«NCTOYHUK» vn Gl Gcol Gnd

tM, tO, tn, At(tN-t0), pMN, pO, pn Al

Q, P, MI1, MO, Mn, G, GO, Gn, VI, VO,
«P-MOJAYA+NOAN.» VN 821 ggI GA':I

tM, tO, At(tM-t0), pM, pO

Q, P, MM, MO, Mn, GIN, GO, Gn, VI, VO, oAt ot Gnt
«HCO» v el col At

t1, tO, tx, At(tl1-t0), pI, pO, px
«PACXOOOMEP GV Gt
V» ! Gl
«PACXOOOMEP M, G,V Gt
M» t,p Gl
«MAFUCTPANby [ 2P-M.G.V Gt

tLp Gl

QP, MG,V Gt
«Xonom» i, tO, A(tM-t0), pM, pO Gl atl

Qr, Qx, P, MT1, Mx, G, VT, VX Gt
«TEMNO/XONOM» [ “5" i i12), pl. p2 Gl atl

3HayeHusa noporos Ans HC, ycTaHaBnBaeMble Ha NpeanpusaTUN-U3roToBuTeNe no

YMONYaHUIKO:

Gt 611, G21, 6nt, GoT, Gnt = Gs
Gl, GIY, G2, GIN, GO!, Gnd = GH

Atd = AtH (2 °C)
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2.1.11 B TennocyeTyYnKe MMeeTCs BO3MOXHOCTb OTK/IIOYEHUS CYeTa B
nobon n3 cuctem. Mpu 3TOM BCe MHTErpaTopbl CUCTEMbI, KpoMme Tpab6,
ocTaHaBnmBatoTcs. cnonb3lyeTcs, HanpuMep, Npy OTKIIOYEHUM OTOMNJIEHUS
B netHun nepuoa. OTKIOYEHME CcyeTa B CUCTEME OCYLLEeCTBASETCA B

pexume «HacTponku».

2.1.12 [Inana3oHbl n3MepeHuns pacxonos B kKaHanax c MNP (kaHanbl 1
M 2) npuBeaeHbl B Tabnuue 2.5.

Tabnuua 2.5

HoOMMHaNbHbIN Auvana3oH pacxoaa
AavamerTp MNP, DN, HanmeHbLMM pacxoga, Ham6onbwuii pacxoa,
MM GH, M3/u4 GB, M3/u
15 0,01575 6,3

25 0,04 16,0

32 0,0625 25,0

40 0,1 40,0

50 0,1575 63,0

80 0,4 160,0
100 0,625 250,0
150 1,575 630,0

MpuMmeyaHus:

- noa HavbonbWWM M HaUMEHbLUMM
nogpasyMeBaeTCcad MakKCcuMMalbHOE W MUWHUMANIbHOE 3HA4YeHMe pacxoaa,

pacxogoM (GB M GH COOTBETCTBEHHO)

npu

KOTOPOM TenjocYeTYMKM obecneuynBaloT CBOM MeTPOJSIOrMYecKMe XapaKTepucTuku

npu HenpepbiBHOW paboTe;

2.1.13 MakcmManbHaa anavHa nuHumin ceasm mexay MNP n UBB He

AonkHa npesbiwate 100 M.

2.1.14 NpeobpasoBaTtenu

pacxoaa

C 4acCTOTHbIM

(MMNYNbCHBIM)

BbIXOAHbIM

CurHaaom

(nanee UM

LOSIKHbI

6bITb BHECEHbl B

FocynapCTBEHHbIN peecTp CPeACTB U3MEPEHUI W MOAKIKOYAKTCS K KaHanam
G3, G4 UBB. Tunbl UM M MX OCHOBHble TEXHUYECKME XapaKTEPUCTUKMU
npueeaeHbl B Tabnuue 2.6.
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Tabnuua 2.6

AvanasoH Knacc TouHocTH
Tun, HaMuMeHoBaHue nsMepeHus Tensocyerynka no
M3MepUTEeNbHOro SO pacxopos (B CTB E:pt434'1
npeo6bpa3oBatens ! 3aBUCUMOCTHU OT LT T
pacxopa DN), M*/u [aTYMKOM MOTOKa
GH GB
Pacxogomepbl PCM-05.05 15-150 | 0,01 gp 3-300 2
Pacxoaomepbl . _
PCM-05.05C; -05.05CM 15-150 10,0025 | 6,0-630
Pacxoaomepbl . _
PCM-05.07: -05.07M 15-150 |0,0025 qgp| 6,0-630 2
CYeTuUnKN 31eKTpPOMarHUTHbIE
BUPC-M 15-200 | 0,0126 630 1wnnm 2
CueTunkm YyNbTPasBYyKOBbI€| 4 =_
BUPC-Y 15-1200 0,03 40000 2
Pacxonomepbl-cHeTunkm
3/1eKTPOMarHUTHbIE 15-400 0,008 4000 1,2
NMUTEP®JIOY
Pacxoaomepsl .
3/1eKTpoMarHuTHble PECTO-07 20-50 0,043 32,4 2
Pacxonomepbl-cueTunkm
3/IEKTPOMArHUTHblE «B3NET| 10-300 0,006 2547 1uam 2
P>
Pacxonomepbl-cHeTunkm
3N1EeKTPOMAarHUTHblE «B3NET| 6-300 0,001 2547 1
T2P»
Pacxonomepbi-cueTunkm
3/1EKTPOMarHuUTHblE «B3NET| 10-300 | 0,0136 3060 1wnnm 2
SOM»
CyeTumkn-pacxonomepsbl 15-300 | 0.0025 2500 1
3/1EKTPOMarHuTHole PM-5 !
2.1.15 TennocyeTynk  OCyLleCcTBASeT WM3MepeHne  TemnepaTypbl

TEenJoHOCUTENS MO LECTM KaHanaM. [lnanas3oH M3MepeHus TemnepaTtypbl
TennoHocuTens B Tpybonposogax ot 0 go 150 °C.

2.1.16 ConpoTuBneHmne Kaxzaoro npoBoja 4YeTblpEXNPOBOAHOW NNHNMU
cBsi3n mexay VBB n TC gonxHo 6biTb He 6onee 100 OmM.

2.1.17 NmeeTca BO3MOXHOCTb CO34aHWMSA MPOrpamMMUPYEMbIX KaHasioB
TeMmMnepaTypbl (BMeCTo nocnefHero KaHana M3MepeHuss TemnepaTypbl B
Kaxaon cucreme). MNMporpaMMmpyeMble KaHasbl CO34at0TCA MoJsib30BaTeNnem
B pexume «KoHpurypaums» Bo noctaHoBKkW npubopa Ha KOMMep4yecKumn
yJer.

2.1.18 lnana3oH u3MepeHus pasHocTn TemnepaTtyp WMBB ot 2 no

150 °C. [Onana3oH u3MepeHus pasHOCTM TemnepaTtyp Kommsektom TC
yKasaH B MX 3KCMyaTauMOHHOM AOKYMEHTaUMM.
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2.1.19 TennocyeTumKk OCYLLUECTBMSET WU3MEepeHne JdasfeHuss no
yeTblpeM KaHanam (Npu AOMNOMHUTENbHOW KOMMJIEeKTauun patymKamm
nasnenns). lmanasoH mamepeHus pgasnenmsa ot 0 go 2,5 MMa. MpaHuubl
AvanasoHa u3MepeHus AasneHus (3aBoackas ycrtaHoBka 0+1,6 MIa) wm
AvanasoH U3MepeHus TOokoBoro curHana ot  ANA  (4+20 mA)
yCTaHaBMMBaeTCs B pexume «HacTpoiku» RO MOCTaHOBKM npubopa Ha
KOMMEpYEeCKUi y4yer.

B 6aszoBbin koMmnnekT noctaBkn AW He Bxoaat. [NpeaycMoTpeHa
BO3MOXHOCTb MPOrpaMMHON  YCT@HOBKM 3HAyeHuh M36bITOYHOrO
naBneHuns B gnanasoHe 0-2,5 MMa.

MpenycMoTpeHa yCcTaHOBKa AOrOBOPHbIX 3HAYEHWUI AaBMEHUS, KOTOPbIE
6yayT MHAMUMPOBATLCS B C/lydae 06pbiBa UM KOPOTKOrO 3aMblKaHUS B
uensx gatynkos gasneHus (cM. n. 7.4.2.).

2.1.20 Ana TexHonormyeckmx Hyxza (npoBepka (yHKLMOHWPOBAHMSA
npuéopa, NPaBWIbLHOCTM cYeTa U T.M.) UMEETCS BO3MOXHOCTb YCTaHOBUTb
nporpaMMHoe 3HauyeHue Ans Nto6oro M3 KaHasjoB W3MEpPEHMsS pacxofa,
TemnepaTypbl WM AaBneHus. YCTaHOBKA MPOrpaMMHbIX 3Ha4yeHui
NMpoOu3BOANUTCS B pexume «HacTpomku».

2.1.21 Tennocuetunk obecneymBaeT WU3MeEpeEHME KaNneHAapHoro
BPEMEHU C MHAMKALMEN Yymcna, Mecsua, roga, 4acoB, MUHYT, CEKYHA M AHSA
Heaenu.

2.1.22 Tennocyetunk obecneumBaeT nepefady TeEKYLMX 3HAYEHMUN
napaMeTpoB CWUCTEMbl TeMnJIOCHAbXeHUs W AaHHbIX apxuBa Mo
nocnegoBaTenbHOMy uHTepdericy RS-232C (kpome Mmoaudukaumm TOM-
104M-1), ranbBaHMyeckun pa3BsazaHHOMYy RS-485 n USB. CkopocTb o6MeHa
yCTaHaB/MBAETCS B pexunMme «HaCTpOMKM» U MOXET NMPUHUMATb 3HaYeHUs
9600, 19200, 57600, 115200 6wuTt/cek. CuuTbiBaHWME pAaHHbIX MO
nHTEepdency USB  ocyuwecTtenseTcs nocpeacTBOM CTaHAapTHOro
Hakonutens USB-Flash c dannoson cuctemorn FAT32, npu 3ToM Bpems
CUYMTbIBAHMSA NOIHOIO apXuBa TEMJOCYETUYMKA He npeBbliwaeT 40 ceKyHA.

2.1.23 TennocyeTymk MOXeT 6bITb OCHALLEH MoaynsaMm cesidn Ethernet
mnu LTE (GSM) (yka3sbiBaeTcs npu 3akase, cM. NMPUNOXEHUE A). Mpwu
noakayeHnn kK cetn Internet Tekywme v apxmBHble AaHHble NepeaaroTcs
M coxpaHsTcs B 6a3e gaHHbIX Ha cepsepe COOO «APBAC» n JOCTYMHbI
Ana nonb3osaTtens 4epe3 ceTb Internet no agpecy www.infoteplo.by.
BO3MOXHO npsMOe MoAK/YeHne K TennocyéTumky 6e3 Mcnonb3oBaHus
cepsepa.

2.1.24 O6bMeH AaHHbIMKM MO MHTepdercaMm CBA3M OCYLLECTBSETCS Mo
nponpuveTapHoMy npoTokony obmeHa cobcTBeHHOM pa3paboTku wuam no
npotokony MODBUS. Bbi6op npoTtokona obmeHa onpeaensercs ¢opMon
Nosy4YeHHOro TennocHYETUMKOM 3anpoca Ha nepegavy AaHHbix. OnucaHue
nponpueTapHoro npotokona obmeHa u pernctpos MODBUS poctynHo Ha
carite www.arvas.by
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2.1.25 MakcuManbHas aanHa NMHUK CBA3M Npu nepepadve AaHHbIX NO
nHTepdemncy RS-232C - 15 meTpos.

2.1.26 MakcuManbHasa oanHa NMHUK CBA3M MpuU nepefade AaHHbIX Mo
mHTepdency RS-485 6e3 peTpaHcnsTopa NpU  UCMOJIb30BaHUM
HEe3KpaHMPOBaHHOW BUTOM Mapbl Ha ocHoBe mposoaa MILWB 0,35 - 1200
MeTpOoB.

2.1.27 MakcnManbHaa AnvHa AMHUK CBS3KM no nHtepdericy USB - 10
MeTpOB.

2.1.28 Peanu3oBaHa BO3MOXHOCTb Mepefayn TeKyWux 3HavyeHuin
napaMeTpoB CUCTEMbI TEMSIOCHA6GXEHNA M AAHHbIX apxvMBa 4vepes3 KaHainbl
ceten LTE (GSM), GPRS npu Hanuuum cooTBeTCTBYIOLWEro 060pynoBaHuS.

2.1.29 Tennocyetynk MoxeT O6biTb oOcHawéH (yKa3biBaeTcs npu
3akase, cM. MPUJTIOXXEHWE A) aByMS AOMONHUTENIbHBIMW AUCKPETHbLIMU
BX04aMU1/BbIX04aMU. OuckpeTHble BXOAbl/BbIXOAbI MOryT 6bITb
MCNO/Ib30BaHbl AN ANAarHOCTMKKN NycTon Tpybbl B kaHanax G3, G4 B cnyyae
otcyTcTBua AW nocpeAcTBOM 3/1eKTPOKOHTAKTHbIX MaHOMeTpoB (3KM),
ONa  ynpasfieHUs WCMOAHUTENbHbIMW MexXaHW3MaMu MO0 U3MepPSEMbIM
napameTpaMm TennoBbIX CUCTEM (HACOCbl, 3M1€KTPOMArHUTHbIE KaanaHsbl),
ans ANarHoCTukmn 3aTonneHus Tennoyana, ans KOHTpOns
HECaHKUMOHMPOBAHHOIO AOCTyna B TensoBou y3en. WcnonHutenbHble
MeXaHM3Mbl C TOKOM notpebneHmsa Ao 3 A NoAKMO4YalTCs NOCpPeACTBOM
ajanTtepa penenHbix Bbixonos APB-02.

2.1.30 TennocyeTumnK MOXET BbIBOAUTL (yKa3blBaeTCs Npu 3akase, CM.
MPUNTOXEHWUE A) wuHdopmaumio o TekylweMm O6beMHOM pacxoge wnu
TemnepaType B BMAE CMrHana NoCTossHHOro Toka 4+20 mA (conpoTuBneHue
Harpy3km He 6onee 500 Om). MNapametp (G1+G4, t1+t6), npeobpasyembliii
B TOKOBbI/ CUTHan, BblbupaeTcs B pexnme «HacTponkum».

MpepycMoTpeHa BO3MOXHOCTb YCTaHOBKN (PMKCUPOBAHHOIO 3HAYeHUs
TOKOBOIO CMrHana B gnanasoHe oT 4 Ao 20 mA ¢ ANCKPeTHOCTb0 1 mA.

Mpepensbl gonyckaemMon npueeneHHON NOrpewHocTn npeobpasoBaHuns
M3MEpPEeHHOro 3HayeHus BbI6paHHOro napamMeTpa B YHUMOULWPOBAHHbLIN
curHan nocrtosiHHoro Toka: +0,5 %. BHUMAHME! TokoBbii BbIXo4 npu
BblIMyCKE W3 MPOU3BOACTBA MNPOXOAMT TOSIbKO BHYTPEHHIOK 3aBOACKYHO
MOBEPKY WU HE MOXET NMPUMEHATLCA AN Lesieli KOMMepYeCcKoro y4yera.

2.1.31 Nutanne WBB TennocyeTumMka OCyLWECTBNAETCS OT CceTu
nepemMeHHOro Toka Hanps»xeHuem ot 187 ao 253 B, yactotor (50 £1) u.

2.1.32 NoTtpebnsemaa mowHoctb BB He 6onee 8 BA. CymmapHas
notpebnsaemas mowHoctb (BB n UM) He 6onee 30 BA.
2.1.33 BpeMsa ycTtaHoBneHns paboyero pexuma He 6onee 30 MUH.

2.1.34 Macca TensiocyeTymKa onpenenseTcss YUNCJOM BXOASALWMNX B ero
COCTaB M3MepUTeNbHbIX Npeobpa3oBaTesien N MacCon BbIYNCTUTENS, HE
npesbiwatowien 2 Kr. Macca nsmeputenbHbix npeocbpasoBaTenei ykasaHa

20
Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



B WX 3KCMJlyaTauMoOHHOW AokyMeHTaumun. Macca MNMP B 3aBUCKMMOCTM OT
DN npuBegeHa B Tabnuue 2.7.

Tabnuua 2.7

HoMuHanbHbIN Macca MNP, kr, He 6onee

avametrp DN, MM nen nrPnMm
15 - 5,0
25 5,5 5,0
32 6,0 5,0
40 7,5 7,0
50 9,0 7,0
80 19,0 8,5
100 25,5 -
150 32,0 -

2.1.35 MabapuTHble pa3mepbl TennocyeTynka onpeaensTcs
rabaputHbiMn pasmepamum VBB, rabapuTHbiMM pasamMepamMn BXOASLWMNX B €ro
cocTas N3MepUTENbHbIX npeobpasoBaTenen " MX  B3aWUMHbIM
pacrnonoXeHneMm C y4yeTOM COeAWHUTENbHbIX LUenen B 3aBUCMMOCTU OT
KoMnnekTaumn Tennocyetdnka. labaputei UBB w MNP npuBeaeHbl B
MPUNOXEHUWN B.

2.1.36 TenaocyeTynmK COXpaHSeT MHPOPMaLUIO B SHEProOHE3aBMCMMOM
namMaTM Npu  OTK/OYEHUN NUTaHUS B TeyeHuMe He MeHee 151 ropa npwm
cobnroaeHn NpaBus XpaHeHUs 1 TPAaHCNOPTUPOBAHMS.

2.1.37 No ycnosuaM okpyxawwen cpegbl cornacHo CTb EN 1434-1
TenA0CHETUYMKN OTHOCATCHA K UCMONHEHUIO A.

2.1.38 HanpsixxeHne WHAYCTpUanbHbIX pagnornoMex, Cco3AaBaeMblX
TEenJ0CYeTYNKOM, He TMpeBbllaeT 3HaYeHWI, YCTaHOBNEHHbIX B
CTb EH 55022 ans obopyaosaHus knacca B.

2.1.39 BB TennocyeTuMKa COOTBETCTBYET CTemneHu 3awuTtbl IP54;
MPMN v MPMAM - IP55 no IFOCT 14254. CrerneHb 3alMTbl BXOAALWUX B
KOMMJIEKT TensiocyeTynka mamMeputesnbHbix npeobpasosatenen (UM, TC u
OWNA) yka3aHa B UX 3KCrayaTauMOHHOW AOKYMEHTauuu.

2.1.40 Mo cnocoby 3awunTbl YesioBeKa OT MOPAXXEHUS SNEKTPUYECKUM
TOoKOM VBB TennocyeTunka cootesetcTtByeT knaccy II no NOCT 26104, MMP
- knaccy 01 no TOCT 26104. Knaccel 3awmtbl UM yKasaHbl B MX
3KCNAyaTauMOHHOW AOKYMEHTauuu.

2.1.41 NBb Tensoc4yeTymka yCTONUMB K BO3EeNCTBUIO
CUHycomaanbHbiX Bubpaumii yactotom 10+55 Ny v amnnntygon cMmeweHus
HWXe 4acToTbl nepexoaa 0,15 MMm.

2.1.42 TennocyeTynk B TPaHCMOPTHOM Tape BbIAEPXWBAET MNpu
rnepeBo3Ke B 3aKPbITOM TpaHcrnopTe (kKene3HoAOpOXHble BaroHbI,
3aKpbiTble aBTOMaLUWHbI, TPIOMbI CYA0B):

- BO34€eNCTBME TeMnepaTypbl oT MMHYyC 25 °C go nntoc 55 °C;
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- BO3AENCTBME  OTHOCUTENIbHOM  BnaxHoctn  (95+3)%  npwm
TemMnepaType oKpyXatowero sosayxa Ao 35°C;

- Bnb6paumto no rpynne N2 FOCT 12997;

- yAapbl CO 3HAYEHMEM yAapHOro yckopeHusa (MnMkoeoro) 98 m/cek?
M ANUTENbHOCTbI yAApHOro umnynbca 16 MC, 4Mcno ypapos
1000+10 Ans Kaxaoro HanpasfeHus.

2.1.43 TennocyeTynK yCTOMUMB K BO3AENCTBUIO BHELWLHENO MAarHMTHOIO
nons C HanpshkeHHocTbto A0 400 A/M M BO3AENCTBMIO CTAaTUYECKOro
MarHWTHOrO MO HanpsXXeHHOCTbio A0 100KA/M.

2.1.44 TennocyeTynk YyCTOMYMB K ANHAMUYECKUM U3MEHEHUSAM
HanpsH>XeHUs CETU 3NEeKTPONUTaHUS ANS Khacca 2, KpUTeEpuUiA KadecTsa
dyHKumoHmnpoBaHumsa b no CTb MK 61000-4-11.

2.1.45 TennocyeTumKk YCTOMYMB K HAHOCEKYHAHbIM MMMYJ/IbCHbIM
nomexam ypoBHa 2 no CTBb M3K 61000-4-4, KpuTepuin KadecTBa
dYHKUMOHMPOBaHMS b.

2.1.46 TennocyeTYnK YCTOMUYMB K MUKPOCEKYHAHbIM MMMYNbCHbLIM
nomexam 6onblon sHeprum knacca 1 CTb M3K 61000-4-5, kputepui
KayecTtBa MYHKLUMOHUPOBAHUSA b.

2.1.47 TennocyeTumnk ycTonums K paAno4yacTtoTHOMY
3N1EeKTPOMarHUTHOMY noso cTeneHu XKECTKOCTH 2 no
CTB IOCT P 51317.4.3, kpuTepuit KayectBa PyHKLMOHMPOBaAHUS A.

2.1.48 TennocyeTynK YCTOMUMB K 3NEKTPOCTAaTUUYECKMM pa3psiaaM
cteneHn xectkoctm 3 no CTB M3K 61000-4-2. Kputepumin kauyecrtsa
YyHKUMOHMpPOBAHUS A.

2.1.49 CpegHsia HapaboTka Ha OoTKas TenaocdyeTymka He MmeHee 80000
4acos.

2.1.50 CpenHuii cpok cnyxbbl TensocyeTymka He MeHee 15 ner.

2.2 Pabouune ycnosusa

2.2.1 TemnepaTypa okpyxatwuer cpeabl oT +5 °C go +55 °C.

2.2.2 OTHOCUTeNbHas BNaXxHOCTb Bo3ayxa — A0 95% npu TeMnepaTtype
no 30 °C.

2.2.3 MakcumanbHoe pabouyee paBneHue B Tpybonposoge 1,6 Mlla
(16,0 krc/cm?), no 3akasy - 2,5 MMa (25,0 krc/cm?).

2.2.4 TennoHOCUTENb [AO/HDKEH COOTBETCTBOBATb TpeboBaHUSM K
KayecTBy MNOAMUTOYHOM U ceTeBOW BoAabl «[lpaBun no obecneyeHuro
npombiwieHHon 6e3onacHoctn  obopynoBaHusa, paboTtatowero nog
M36bITOUHBIM AaBneHnem». EcCnm copepxaHue npuMmecen npesbllwaeT
HOPMY, TO BO3MOXHO BblNnageHune ocaaka Ha d¢yTteposke [MNP, 4yto B
HEKOTOPbIX C/ly4asiX MOXET NPMUBECTU K CHUXEHMUIO TOYHOCTU U3MEPEHWNIA.
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2.3 MeTpornoruyeckue xapaktepmcTuku

2.3.1 Tennocyetunk TOM-104M cooTBeTcTBYET Knaccy B no
CTBb 'OCT P 51649 (knacc 2 CTb EN 1434-1). o 3aka3ly noTtpebutens
Tennocyetynk TOM-104M um3rotaB/iIMBaETCsA COOTBETCTBYHOLWMM Knaccy C
(knacc 1 no CTB EN 1434-1). TennocyéTumk kKsacca TOYHOCTM 1 no
CTB EN 1434 Takxe cooTBeTcTBYET TpeboBaHmsam CTE ISO 4064 n moxeTt
MCNOMb30BaTbCs AN KOMMEpYecKoro y4yeta pacxoaa u obbema XuMakoctn
(TennoHocuTens).

2.3.2 Npepensl AornyckaeMomn OTHOCUTENbHOM MOrpeLHocTm
M3MepuTenbHOro KaHana konumyecrtesa tennotel No CTE MTOCT P 51649 He
NpeBbIWAOT 3HA4YeHUI, BbIYMCNEHHbIX NO ¢OopMyfnaMm, NpuMBeAEHHbIM B
Tabnuue 2.8.

2.3.3 Mpepenbl [OMNYCKAEMON OTHOCWUTENbHOM MOrpewwHocTM Mpu
n3MepeHun OBBLEMHOrO M MaccoBOoro pacxoga, obbeMa W Macchl
TEMNJIOHOCUTENS MO  KaXAOMy KaHaly He MpeBbiWaloT 3HAYeHui,
BbIUYMCIEHHbIX MO hopMynaM, NpUBeAEHHbIM B Tabnuue 2.9.

Tabnuua 2.8
Knacc ®dopmMysibl A1 BbIMUCIIEHUA NpeaenoB AoNyCKaeMon
npu6opa | OTHOCUTENIbHOW MOrpPeWwHOCTU 8Q max, %o
B S o max = £(3+4 At /At+0,02Gs/G)
C S gmax = £(2+4 At /At+0,01Gs/G)
MpumedaHunsa:

At — 3HaYeHMe pasHOCTM TeMMnepaTyp Mexay nogatowmm n obpaTHbIM
Tpybonposogamu, °C;
G - n3MepeHHoe 3HavyeHne 06bEeMHOro pacxoaa TennoHocutens, M3/y

Tabnuua 2.9
Mpepenbl gonyckaeMomn
OTHOCHUTEJIbHOM norpewHocTn, %,
Knacc Avana3oH ans:
LR SRR ] kaHanos c MMn°P KaHanos c UM

(1 n 2 kaHanbl) (3 n 4 kaHanbl)

Gu <G <0,04G, +(2+0,02Gs/G)

+
B 0,04Gs <G <G, | T(1/5+0,01G:/G) 7755
G. <G <0,04G, +(1+0,01G4/G)
+
C o oie. <6 <a | %(0,8+0,004G/G) 117y

MpumeyaHne: G - U3MepeHHOe 3HavyeHWe O06bEMHOro pacxoja
TensioHocuTens, mM3/4.

2.3.4 Mpepenbl  gonyckaemon abCoOMOTHOM  MOrpeWHOCT  Mpwu
n3MepeHun tTemnepaTtypsbl, °C:
- npu komnnekTaunm TC knacca A no NOCT 6651 +(0,35+0,003:t)
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- npun komnnaektauum TC knacca B no NOCT 6651 +(0,6+0,004-t)

roe t — namMepsemas Temnepartypa B rpagycax Uenbcus.

2.3.5 Mpepenbl gonyckaeMon npueeneHHoW norpewHoctn UBB npu
npeobpa3oBaHnM CUrHaNOB OT AaTuymMKkoB pasneHus: +0,15 %. Mpegensbi
OOMycKaeMol npuBeAEeHHON MOrpewwHoCT  AaTyMKOB  M36bITOYHOrO
pasnenunsa: 1,0 %.

2.3.6 Npegensl [0onycKaeMomn OTHOCUTENbHOM MnorpeLHoCcTn
nU3MepeHus aasaeHus (NpyU HaNM4YMM AaTYMKOB M36bLITOYHOrO AaBNEHUS):
12,0 %.

2.3.7 MNpepenbl  AOMNYyCKAeMOW OTHOCUTESIbHOW  MOrpeLHOCTU npwu
n3mepeHun epemenmn: + 0,01 %.
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3 YCTPOMACTBO M MPUHUUN PABOTbI TEMMIOCYETYMKA

TennocyeTumk coctomT U3 BB n noakntovaembix kK Hemy MMP, UM, TC
n ANA. Cxematmdeckoe u3obpaxeHue TernsocyeTymka MNpUBEAEHO Ha
puc. 1. LUTpnxoBoi nuHMen oTobpa)xkeHbl IMHUN CBSA3U C U3MEPUTESTbHbIMU
npeobpa3oBaTenisiMM, Hanuume KOTOpbIX oOnpefensercs  WUCNOSIHEHUEM
TennocyeTumka (yKa3sblBaeTCsl B KapTe 3akasa).

BB

MrP (kaHan 1)

MrP (kaHan 2)

Mpumeyvanue — Bmecto PCM-05.05 B kaHanax 3 n 4 BO3MOXHO npumMmeHeHune U
Apyrux Tunos (cM. Tabnuuy 2.6)

puc. 1
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MBE TennocyétumMka nocTpoeH Ha 6ase cneunannsanpoBaHHOM
MUKPOMPOLIECCOPHOM CcUCTEMbI, obecrneudmBawwen cb6op mMHdopMaumm no
aHasloroBbiM M 4acTOTHO UMMynbCHbIM BXodam (F/N), eé nocneayrowyto
o6bpaboTKy, HakonjeHue, XxXpaHeHMe U nepepadyy obpaboTaHHOM
MHdOpMaUnMM Ha YCTPOMCTBO MHAMKAaUWM, aHanorosble W UNPpPOBbIE
BbIXOAbI.

dyHkumoHanbHo MBB Tennocuyétumka coctouT M3 6710Ka aHanNorosoM
obpaboTkn curHana, 6noka umdpoBoi 06paboTkm curHana u 6noka
nutaHua. Ha nnate 6n1oka aHanorosor 06paboTkn curHana pacnosioXeHbl
KneMMmbl ana noakntodenus MNP, TC u ANA. Ha nnaTte 6noka undposon
06paboTkn curHana pacnonoXeHbl BbIBOAbI ANs noakaodeHus WM,
OVCKpEeTHble BXOAbl/BbiXOAbl, @ TakK e nopTbl uHTepderncoB RS-232C
(kpome moamndukaumm TOM-104M-1), RS-485, USB, moaynb Ethernet wnm
moaynb LTE (GSM) (npw 3akase), Moay/ib TOKOBOro Bbixoaa (nNpu 3akase).

MpuHunn pgencteua MNP ocHOBaH Ha SBNEHWMU 3/IEKTPOMarHUTHOM
MHAYKUMKN. TIpyn ABMXXEHUM 3NEKTPOMPOBOAHOM XWUAKOCTM B MarHWTHOM
none wMexay o3nektpogamum T[NP Bo3HukaeT 3AC >3neKTpoOMarHUTHOWN
MHAYKUMKW, TMpPONoOpLUMOHasbHAsa CKOPOCTM TeuyeHus xugkoctu. 3S0C
MHAYKUMK nocTynaeT B 6510k aHanoroBoi 06pabotku curHana VBB, rae oHa
ycunuBaeTcs n npeobpasyeTcs B undposyto hopmy.

UM npoBoAUT U3MepeHue 06BbeMHOro pacxoga TenJioHocuTena wu
npeo6pa3OBaHV|e B YaCTOTHbIN nnn VIMI'IyrIbCHbIVI CurHanbl,
nponopunoHasibHble pacxoay TenJIOHOCUTENS.

N3MepeHMe TemnepaTypbl TEMNJIOHOCUTENS OCYLLECTBASEeTCA MNyTEM
U3MepeHns NageHus Hanps>eHus Ha TC Npu NpoTeKaHMKN Yepes Hero Toka,
3alaBaeMoro UCTOYHMKOM TOKa 6JsloKa aHanorosoi 06paboTkm curHana.
Hanee, nocne npeobpas3oBaHUs M3MEPEHHOrO HaMpsXXeHuUs B LMUDPOBYHO
¢dopMy, oHO noctynaeT B 6510k undpoBor 06paboTkmn curHana.

N3mepeHMe p[aBneHMs OCyLeCcTBASETCS MNyTEM HENOCPeACTBEHHOIO
M3MepeHuns cunbl Toka, nmocrtynawuwero ot ANA. Mocne npeobpasoBaHus
M3MEPEHHOro curHasna B undpoByto GopMy OH Takxe nopaétca B 610K
umdposor 06paboTkn curHana.

Ha ocHOBe uM3MepeHHbIX CUrHanoB W YCTAHOBOYHbLIX MapaMeTpoB
Tennocyétumka B 610ke umdposon 06paboTkM curHana ocCyLlecTBASETCS
BblUMCNIEHME TEMnJoBOW 3HEpPruu, TEna0BOM MOLWHOCTU, O6BLEMHOrO,
MaccoBOro pacxoAo0B M TeMnepaTypbl TENJOHOCUTENS, NpoTeKLwwero o6béma
W Maccbl TensioHocuTens. BbluMcneHHble 3HayeHuUs BbIBOASATCS Ha
YCTPONCTBO mHAMKaumu. B 6noke umdposoir 06paboTkm curHana Takxke
ocylwlecTBnsieTcs  (GOpMMpOBaHME  MOCBbIIOK  BHELWHMX  MPOBOAHbIX
nHTepderncos RS-232C (kpome moandukaumm TOM-104M-1), RS-485, USB
n Ethernet un 6ecnpoBogHbix wWHTepdencoB Mo ceTaM MO6USbHbIX
ornepaTopos nocpeactsoM moayns LTE (GSM).
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N3MepuTenbHbIi KaHan Q TenjocdeTunka npeacTaBnser cobow
COBOKYTMHOCTb, COCTOSILLYI0 U3 KaHana U3MepeHuUsl pacxoaa, ABYX KaHasnoB
U3MEpPEHMs TemnepaTypbl, ABYX KaHalOB W3MEPEHWUsl CUrHanoB OT
[aTuMKOB  M36bITOYHOrO AaBieHus, obecneuynMBaloLlyd  BblUUCIEHUE
KONMYecTBa TersaoTbl U APYrMx (@PU3MYecKUX BeMYMH no AaHHbIM 06
N3MepEHHbIX NapaMeTpax TernJoHoCUTenNs.

BbluncneHne konmuyectsa TenaoTbl Q ANA KaXAoro WU3MepuUTENbHOro
KaHana ocyllecTtensercs no dopmyne:

T2
Q=leG.p.(h1—h2).dT (3.1)

roe G-ob6beMHbIN pacxoa TensioHocuTens B TpybonpoBoae, Ha KOTOPOM
YyCTaHOB/IEH NEePBUYHbIN Npeobpa3osBaTtenb, M3/u;

p-MNOTHOCTb TenJsioHocuTens B TpybonpoBoae, Ha KOTOPOM
YCTaHOBJIEH NMepBUYHbI/ Npeobpa3oBaTens, Kr/m3;

hi-yaenbHas SHTaNbMMUS  TensioHocuTens B nogatoiem
Tpybonposoae, IAx/Kr;

h-yaenbHas aHTanbnusa  TennoHocuTens B Tpybonposoae
XONoAHOro BOAOCHabxeHus (ansa cuctem BC) wnu yaenbHas
3HTanbnua TennoHocuTens B obpatHoM Tpybonposoae (419 cucrem
otonnienuns), FAx /kr;

T1,T2-BpeMs Hayana M KOHLA N3MepeHns COOTBETCTBEHHO, u.

KonnyecTso TensioBoM 3Hepruu, nipacxogosaHHoe norpeburenem
3a BpeMsl AeNCTBUS HewTaTHbIX CUTyauuid (TONbKO ANS pexuMa OCTaHOoB
cyéTa no At, cMm. MPUJIOXXEHUE E) Bbluncnsietcs no gopmyne:

9 Trm, Mkan (3.2)

Thap

QHuc =

rae Qu- paccumMTaHHOE TEMJIOCYETYMKOM KOJIMYECTBO TEMJI0BON SHEPrnm
B TeyeHne nHTepsanos THap, T:GJ, T:G1;
THap- BpeMsi HOpManbHOM paboTbl TEMSIOCYETYMKA B LUTATHOM
pexunme,u;
THLW- CyMMapHoOe BpeMs AEACTBUS HELWITATHbIX CUTyaunuii, u.
Bbluncnernue yaensHon sHtanenuu (h) n nnotHoctn (p) TennoHocuTens
npou3BoAnTCs No opMynaM, yKasaHHbIM B pekoMeHgaumn MU 2412-97.
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4 YKASAHUE MEP BE3OIMNACHOCTHU
MNCTOYHMKOM OMacHOCTU MPU MOHTaXe M 3KCryaTaummn TenaocyeTymka
ABNSAOTCA:
- ceTeBOe HanpsxeHue (4o 253 B);
- [aBneHue xuakoctu B Tpybonposoaax (4o 2,5 MMa);
- TemnepaTypa Xuakoctun n Tpybonposoga (o 150 °C).

Be3onacHocTb akcnnyaTtaumm npubopa obecneunBaeTcs:

- nsonsumen 3NEKTPUYECKUX uenen COCTaBHbIX yacrten
TennocyeTumKka;

- HanéXHbIM 3a3eMneHmem UrMl;
- npoyHocTbio kopnyca MMP, UM u 3awmTHbIX b3 TC;
- repMeTMYHOCTbo coeamnHenms MNP u UM c TpybonpoBoaom;

Mpn skcnayaTtaumMm TensocyeTymka Heobxoaumo cobnogaTtb obwme
TpeboBaHMsa 6e30nNacHOCTU:

- 3anpelaeTcs aKcrnayaTauusa npmubopa Co CHATOWM KPbILWKOW;

- 3anpewaetcsa gemoHTuposaTb MNP unn UM go nonHOro cHATUA
AasneHus B Tpybonposoae;

- nepeg nposegeHnemM pabot Heob6xoammo ybeanTbCs B TOM, YTO Ha
TpybonpoBoae OTCYTCTBYeT ONacCHOe A5 XU3HM HamnpsXXeHue.

Mpu yCTaHOBKE WM MOHTaxe TenjocyeTumka Heobxoaumo cobnwoaatb
TpeboBaHmna MOCT 12.3.003, NOCT 12.3.032, IT'OCT 12.3.036, a Takxe
npasua NoxapHol 6e30nacHOCTU U TEXHUKN 6e30MacHoCTU.

Mpu 3skcnnyataumm Heobxogmmo cobniopate «[lpaBuna ycTponcTea
3/1eKTPOYCTaHOBOK>», «[1paBunna TexHMKn 6e30nacHOCTM Npu aKCnayaTaumm
3NEeKTpoyCcTaHoBok» M «06wme npasmaa noxapHou 6e3onacHoOCTU Ans
MPOMbILL/IEHHbIX NPeAnpPUSATUN>».

Mpn obHapy>XXeHun BHELWHUX MoBpexaeHun npubopa UM CEeTEBOM
NpoOBOAKW cCrieayeT OTK/UYUTb TensoCYeTYMK OT CeTUM A0 BbIACHEHUS
NPUYMH HENMCMNPABHOCTU CNELMNANUCTOM MO PEMOHTY.

3anpellaeTca ycTaHOBKa W 3aKCrayaTauus rlle6opa B B3PbIBOOMACHbIX
30HaX BCEX KJ1aCCoB.

Ons TyweHuna noxapa, Npu BO3ropaHuMm TernsiocyeTynka, paspeluaeTcs
MCNONb30BaTb TOJSIbKO YFNEKUCNOTHbIe OrHetywutenu tmna 0OY-2, OY-5,
Oy-10 v ap.
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5 MOHTAX

MoHTax  TensiocyeTYMKa  OCYLUECTBASAETCA B  COOTBETCTBUM  C
«MHCTpYKUMA NO MOHTaXxy TensocyeTynkos TOM-104, TOM-106, TOIM-
116», APBC 746967.039.000 NM.

6 MOArOTOBKA K PABOTE

MpoBepnTb NpPaBUAbHOCTb MOHTaXa 3/EKTPUYEeCKMX Lenenm B
COOTBETCTBUM C I1IEKTPUYECKON CXEMOW MOAKIIHOYEHUS, NPUBEAEHHON Ha
puc.B.2 (MPUNTOXXEHUE B).

MAoTHO 3aKpbITb KPbIWKW KIeMMHbIX kopobok MNP, UM, TC n ANA.

YCTaHOBUTb Ha MeCTO nepegHir naHenbs MBB M nNAOTHO 3aBUHTUTHL
6onTbl KpenseHusa nepeaHen naHenu BB k kopnycy UBB.

MogaTte pacxon TensioHocuTensa nog pabounm gaBneHMeM M MpoBepUTb
repMeTMYHOCTb coegnHeHunsa Mnne, nn, 3aWUTHbIX rMnb3
TepmonpeobpasoBaTtenen n N c TpybonpoBoaoM. Teub n npocavynBaHme
He AOoMnyCKakTCs.

BkNOUMTb NUTaHMe TensocyeTumnka. Y6eanTbCs, 4TO Nocae BKIIOYEHUS
NnUTaHWg BKJKOYMNACb NoAacBeTka uHAukaTtopa u Ha XKW uvHanumpyroTca
3Ha4YeHnsa TekyLleln AaTbl, BDEMEHU U AHS HEeLenu.

MpoBepnTb NPaBUIbHOCTb YCTaHOBKW NPOrpamMMUpyeMbIX napamMeTpos,
OTCYTCTBME HEeWTaTHbIX CUTYaLNit U TEXHUYECKNX HEMCNPABHOCTEN.

Y6eomutbCs B MHAMKaAUMM M3MepsieMblX MapameTpoB - pacxoga (G),
TemnepaTtypsbl (t), aasneHus (p).
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7 NOPAOOK PABOTbI

K paboTe ponyckaeTcsi TEmnOCYETUYMK, HE WMEKLWUI NOBPEXAEHWUN
COCTaBHbIX 4acTel, HapylleHus naoMb6 M MOAroTOBNEHHbIA K paboTe B
COOTBETCTBUM C pa3aesioM 6 HacTosILEero pykoBoacTBa.

7.1 Obwme cBeaeHusA

7.1.1 Monb3oBaTtenbckoe MeH npubopa YyCNOBHO pa3geneHo Ha
ypoBHMU. Mpun BKAKOYEHUN NpUBOP HAXOAUTCS B NEPBOM (BEPXHEM) YPOBHE
M MHAWLUMPYET TeKYLUNE 3HAYEHUS BPEMEHMN, AaTbl U AHS HEAEeNn.

7.1.2 YnpaBsneHue paboToin Tennocyétynka ocyLecTBngeTcs
YeTbIpbMS KHOMKaMM, pacnonoXeHHbIMU Ha NnepeaHen naHenn, n KHOMKom
«cnyxebHaga», pacnonoxeHHon Ha nnate uudposon ob6paboTkm (cM.
puc. B.1, MPUJIOXEHUE B).

OcHOBHOe (pyHKLMOHAJIbHOE
HayeHu HaumeHoBaHu
O603HauyeHue aumeHoBaHue | L o o e
‘ «BJ1€BO> Mepexoa Mexay OKHaMu MeHIo B Npeaenax
«BNpaBo» OAHOro YPOBHSI, U3MEHEHMe napamMeTpa.
@ «BXOL> Bxo4 B MEHK NMapaMeTpoB WM HacTpoek
Bbl6paHHOM CUCTEMbI TEMOCHAabXeHUS .
Bbixoa Ha OBEeHb BBepx M3 nboro
«BbIX04» A ypP P
MEHH0.
AKTMBaLMA pexunma N3MeHeHUns
«cnyxebHaa»
napametpa.

7.1.3 O coCcToAHUM TEN/I0CHETUMKA MOXKHO CYANTb MO COCTOSHUIO TpeX
CBETOAMOLOB, pPacrofioXXEeHHbIX Ha naHenu ynpasneHus. MwuraHue
3eneHoro  ceetoamopa  «paboTa» NpuMMEPHO pa3 B CeKYHAY
CBMAETENbCTBYET O HOpManbHOM pabote Tensocyértumka. MwuraHuwe
KpacHoro ceetoamoga <«owunbka» curHanuampyetr o Hanuumm HC,
HernpepbIBHOE cBeveHue — 0 Hannuum TH. CeBeveHune ceeToanona «RS-485»
CUrHaNM3MpyeT 0 Nepegayve AaHHbIX Mo MHTepdency RS-485 nnn RS-232.

7.1.4 TennocHETUMK NMeEET YeTbIpe pexunma paboThbl:
«KoHdurypaumsa>» - npegHasHadeH A1 Bblbopa U yCTaHOBKM
TensoTexHU4yeckmnx cxem ydeta (cMm. Tabnuuy 2.4).

«Pabounn» - B 3TOM pexuMe WHAWUUMPYIOTCS WU3MEPEHHble W
Bbl4HNCNEHHbIE 3HAYE€HUNA NapaMeTpPOB CUCTEM TeI'IJ'IOI'IOTpe6J'IEHI/IFI;
«HacTpoMku» — npegHasHayeH AN NpPOCMOTPa M KOPPEKTUPOBKMU
YCTaHOBOYHbIX MapaMeTpoB TenJ0CYETUMKA.

«lMNoBepka>» - npegHasHadeH Ang  NpoBeAeHUSs  MOBEPKMU
TensocHéTymka.
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7.2 Onucanue pexuma «KoHdurypaumsa»

Onsa Bxopa B pexum «KoHdurypauma» HeobxoaMMO NpU BKIAKOYEHUU
TennocyeTymka B ceTb yAaep>xusaTtb HaXxaTou KHOMKY
«cnyxwebHaa». T[lopagok nepexoga Mexay OKHaMuM B pexume
«KoHpurypaumna» mnsobpaxeéH Ha puc. 7.1. Bbibop KonmyectBa CUCTEM U
TUMNa Kaxgoh CUCTeMbl OCYLLECTB/ISIeTCA MPU MOMOLUM KHOMOK <«BMpaBo»
WM «BJIEBO>», Mepexoj K creaylowen cucteme — KHOMKOM «BXoAa». Bbixoa

n3 pexmnma «KoHdurypaums» 6e3 3annucm KoHdUrypaumm - KHOIMKOWN
«BbIX0O4>».
Hauatb
KOHUrypmposaHve
5]

Pacxogomep M

Yucno cucrtem: x

@i :
E Tynukosas FBC

=] : ﬁ TE
M MNognutka HCO

X :

3
E

» |LCBC uvpkynauus
:
< P-Mogayva+Noan.

1 : TemnepaTypa
BanucaTb ¢ [@=nporpammupyemein (n)
KOHUrypaumio | =¥vsmepsiembiit (N2)
Mepexon ¢ ’ @ \ Mepexopn 6e3
3anucbio sanmcin

KoHGUMrypaLmn KOHcpUrypaLmm

Pexum «Pabounii»

Punc. 7.1
MpumeyaHuns:

1. Ecnn Tpebyetrca BecTM y4yeT MO cxeme <«MWNCTOYHMK», TO Mpu
KOH(MUIypupoBaHMM 3Ta CXeMa [O0JIKHA YCTaHaBNBATbCS NEPBOW;

2. TMpu KOHMOUrypupoBaHUM ABYXMOTOYHbIX cucrteM («OTkpbiTas», <«IBC
LMPKYNauMsa») cnefyeT yuyuTblBaTb TO, YTO KaHasnabl MU3MEPEHUS pacxoAaa B
nogarouwem m obpatHoMm TpybomnpoBoaax OAHON CUCTEMbl AOJIKHbI ObITb
nnb6o oba NHAYKUMOHHbIE, NMMH60 06@ YaCTOTHO-UMMY/bCHbIE;

3. Mpu KoHOUryprpoBaHMKn cxeMbl ydeTa «Tenno/Xonoa» cneayet yumTbiBaTb
TO, YTO CMCTEMa 3aHMMaeT ABa KaHana yyeTa;

4. Cnepyet UMeTb B BUAY, YTO YMC/IO KaHasOB U3MEPEHNSA pacxona He MOXeT
npesbiwaTb 4, a YMC/IO KaHanoB M3MEpPEHUs TeMmnepaTypbl He MOXEeT
npesbliwaTh 6.

5. TMpu 3anucm KoHpUrypaumm apxme 1 MHTerpaTtopbl npubopa obHynsaoTCS.
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7.3 OnucaHune pexuma «Pabouniny

7.3.1TMpwu BKJIIOYEHUN TENNOCUYETUMK aBTOMaTU4ecKu
yCTaHaBnmBaeTca B pexum "Pabounint" n npu otcytctBun HC n (nnmn) TH
HayMHaeT pacyeT W HaKoMJeHMe C CyMMapHbIM WTOroM KoJM4yecTBa
TennaoTbl NO BCEM CUCTEMaM.

Pexxnm "Pabounin" npeaHasHayeH Ass MHOMKAUWM NapaMeTpoB CUCTEM
TennocHabxeHns. B pexume "Paboumin" MOXHO TakXe MpoOCMOTpPeTb
TeKkyliee BpeMsi, BpeMsi HapaboTKM NO Kaxxaolh cucteme, sBpeMs pabotbl npu
BO3HUKHOBEHMM HC B cucteMax  TennoCHabXeHuss U apXxuB
peErmcTpupyeMbIX nNapaMeTpoB.

MepexoA OT OAHOrO WHAMULMPYEMOrO napamMeTpa K ApYyromy
OCYyLLEeCTB/SIeTCA paBHOMpPaBHO B 06e CTOpPOHbI MOCPEACTBOM Ha)aTtus
KHOMOK <«BMpaBO» WM <«BNEBO», Nepexos K oTobpaxeHutio napameTpoB
KOHKPETHOM CUCTEMblI — KHOMKOW «BXOA», BbIXOA M3 pexuMa npocMoTpa
napamMeTpoB CUCTEMbI — KHOMKOW «BbIX0A4>.

7.3.2 YCTaHOBKa TeKyLlero BpeMeHu n aatbl:

yMeHblleHne yBenuyeHue

e

Bpemsi  y4y:MMm:cC [®] | Bpems mEmEMM:cC
Data MH pa/mmirr Data MH pa/mm/r

IS
Bpemst  uu:[fi]:cc
Oata MNMH pa/mm/rr
T
- [o]
v
Bpema  uyuy:mm:cc
Oata MH aa/mv/IEE

\ 4

Bpemsa  uy4y:mm:cc
Data M1 ga/mm/rr

A@

Puc. 7.1a
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7.3.3Mopsgok nepexoga Mexay OKHamMu pexumma «Pabouunin»
n3o6pax€EéH Ha puc. 7.2.

Pexum «Pabounin»

Bpema  yu:mm:cc
Data MH  pgo/mm/rr

CVCTEMA 1
XXXXXXXX
/

If CUCTEMA N

XXXXXXXX
o et
- J
A
s N
A

OHeprnst Q Tkan
X XXXXXXXX

MouwHoctb P

XX XXXXXX [kan/y
- =
Apxus A
" Mapavempb 4+
: cucmemsl :
Ownbkn Cuct N v

- 2 YPOBEHb
.

J

- Fipowoms "
apxuea 3 YPOBEHb

Puc. 7.2
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Pexum npocmoTpa apxvBa AaHHbIX

; lMpocmomp _ e ——
apxusa (2 YPOBEHb )
| | [
* N
] - )
CyTOuUHbIN apXVB |4 »| Yacoson apxus
[aHHble Ha 24:00 [aHHblEe Ha Y4:MM
) aa/mm/rr pa/mm/rr )
= t= “y =
[aHHble Ha 24:00 JaHHble Ha Y4-1:MMm
) no-1/mm/rr an/mm/rr ]
e o t &y t=
[aHHble Ha 24:00 - [laHHbIE Ha Y4-N:MM ..............
) aa-n/mm/rr aa/mm/rr -
/ [LaHHble apxusa \ ________________
[akHble apxuea = = [HanHble apxuea
"""""""" \—/
(3 YPOBEHb |

Puc. 7.2a
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OnucaHme OKOH pexumma «Pabounin» (LWUTPUXOBOM JIMHUEN BblAENEHbI
OKHa, OTobpaxeHue KOTOPbIX 3aBUCUT OT YCTAHOBOK B pexume

«Hactponkn»).

OkHa meHI0 1 ypoBHSA

Bpemsa  yu:mm:cc
Oata MNH ga/mv/rr

TekyLwme BpeMsa, AaTta u AeHb Hedenu.

CUCTEMA N
XXXXXXXX

CWCTEMA N OTKN
XXXXXXXX

MopsiakoBblA HOMep cucteMbl (N) M HanMMeHoBaHue
npuMeHseMon B cuctemMe cxembl yyeTa («Pacxopomep
V», «Pacxogomep M», «Maructpanby», «Xonoay,
«Mopauya», «O6paTtka», «TynukoBass 'BC», «MognuTka
HCO», «Moanutka WUcTtouHuka», «Tenno/Xonoay,
«Mopava+Py, «OTKpbITan», «BC LUUPKYNALUA»,
«UcTouHuk» («P-nopgava+Moan.»), HCO, Temnepatypa).
OTKJ1 otobpaxaeTcs, ecnn cuctema oTko4yeHa (CM.
n.2.1.11)

CoxpaHuTb daiin
CTaTUCTUKN

OkHO oTobparkaeTcs nocne NOAK/TOYEHUS
CcTaHaapTHoro Hakonutens USB-flash. T[Mepeaaua
OAHHbIX Ha HakonuTeNnb MOATBEPXAAETCA HaXaTuem
KHOMKW «BBOA». [Ns OTKAOYEHUs Hakonutenst 6e3
nepeAayvn AaHHbIX CleAyeT Ha)XaTb KHOMKY «BbIXo4».
Mpouecc nepepaym pAaHHbIX OTOBpa)kaeTcss Ha
nHamvkatope 6Gerywen cTpokown. [locne 3aBeplueHUs
nepeaayvn npmbop nepenaéT Ha OKHO C OTObpaXkeHneM
TeKkyllero BpemeHn. Bpems nepepadn He npesbillaeT
40 cekyHA. Qann 6yaeTr coxpaHeH Ha dnaw-
HakonuTesne B Katanore TEM-104M

OKHa MeHI0 2 ypOBHA

OHeprua Q Tkan/MHx/MBT*y
X XXXXXXX

Qus  Tkan/ [IMBT |

|
! X.XXX |
P -

KonnuyectBo TennoBoW 3Heprun, noTpebneHHoe
cuctemonr N, eauHuubl mnamepeHus (MBT-u, lkan,
FOx) yctaHaBnuBaloTCa B MeHo «O6wme HacCTPOMKK
npubopa»

Konnuyectso TennoBoW 3Heprun, noTpebneHHoe
cuctemort N B pexume octaHoBa cuyeta no At B

WTaTHOM pexume paboTbl, e€ANHWULbI U3MepeHus
(MBT-v, l'kan, F'Ox)
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Konnuyectso TensoBoW 3Heprun, noTpebneHHoe
cuctemoir N B pexuMme ocTtaHoBa cuyeTa no At B
HEWTaTHOM pexume paboTbl, eAUHWULbI U3MEpPEeHUs
(MBT-v, l'kan, F'Ox)

CyMmmapHoe KO/IMYECTBO  TEMJIOBOM  3Heprum,
notpebneHHoe cuctemon N B pexume OCTaHOBa
cyeta no At B WTaTHOM M HewWTaTHOM pexnmax
pa6oTbl, eanHuubl usmepeHus (MBT-y, Mkan, MNOx)

BoiBog Q B MBT-4 unu B MK yCTaHaB/IMBaETCA B MEHIO

«O6wme HaCTPOMKM npuéopay. Ons cuUcTeMbl
«Tenno/Xonoa» oToOpaxatroTcs nBa pasaenbHbIX
MHTErpaTopa 9Heprum Ansg  pPexuvMoB  OTOMMEHUs U1
OXITaXAEHNS.

MowHocTe P
XX.Xxxx 'kan/y

3HayeHMe MrHOBEHHOW MoLWHOCTM B cucrteme N,
namepsiemonn B N’kan/u, /4, MBt

Obbem V m°
X XXXXXX

O6bem VI M
X XXKXXX

O6bem VO m°
X XXXXXX

O6beM TensioHoCUTENS
nsmepsieMblii B M.

B cnyyae, korga B CUCTEME HECKOSIbKO KaHasioB
n3MepeHuns pacxona, 06beM TeNIOHOCUTENS CYNTAETCS
OTAENbHO NOo Kaxkaomy us Hux (V, VA, VO, vn).

C HapactTawowuMm UTOromMm,

X XXXXXX

O6bem Vn me
X XXXXXX
Macca M r| Macca TennoHocuTens C HapacTalowmMMm UTOroM,
X XXXXXX n3MepsemMasd B TOHHax.
Macca MA T B cnydae, korga B CuUCTeMe HECKO/SIbKO KaHanos
X XXXXXX U3MepeHuns pacxopa, Macca TensoHocuTensd
N3MepsieTcs OTAENbHO NO KaxaoMy 13 Hux (M, MM, MO,
Macca MO T
Mn).
X XXXXXX
Macca Mn T

MaccoBbIi pacxoq

G XXXXX T/
Gn XXXXX T/4
GO XXXXX T/

Maccosebili pacxon
Gn XXXXX T/

MaccoBbIl pacxo TENJIOHOCUTENS, U3MEPSEMbIN B T/4.
B cnyvae, korga B CUCTEME HECKOSIbKO KaHanos
n3MepeHus pacxona, pacxon TennoHocuTens
n3MepseTcs OTAeNbHO MO KaxaoMmy us Hux (G, GN, GO,
Gn).
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O6beMHbIN pacxof
G XXXXX M4

G xXxXX M4
GO  XXXXX M4

O6beMHbIV pacxoa
Gn XXXXX M4

Ob6beMHbIN pacxoa TennoHocuTenss B cucteme N,
n3MepsieMblin B M3y,

B cnydae, korga B CUCTEME HECKO/SIbKO KaHanios
n3MepeHuns pacxoaa, pacxon TensoHocuTens
cymTaeTcs oTAeNnbHO Mo Kaxaomy us Hux (G, G, GO,
Gn).

Temnepatypa

t XXX.XX °C
tr XXX.XX °C
tO XXX.XX °C
tr XXX.XX °C
tx XXX.xx °C
tO xxx.xx °C
tx xxx.xx °C

TeMnepaTtypa TennoHocuTens, nsmepsemas B °C.

Pa3H. Temnepartyp

tNt0  xxx.xx °C

PasH. TemnepaTyop

0 xxxX C| PpasHocTb TeMmnepaTyp Mexay Tpy6onpoBoaamu,
PasH. Temnepatyp n3mepsaemas B °C.

tO-tx  xxx.xx °C

tN-tx  xxx.xx °C

tO-tx  xxx.xx °C

(asrerme |

P x.xxx MIMa :

prﬁ T oo MMa b

(PO__ XXxXMMa|  Naenenve TemnoHocutens, wusmepsiemoe B Ma.
:'pr X.XXX MI'Ia: (Bo3MOXHa nporpaMMHasi  yCTaHOBKa  3HauyeHus
Px__ xxxxMla,  papneHus B npegenax ot 0.1 go 2.5 MMa c warom B
0~ ~ xxxxMra! 0.1 MMa, cM. pexum «HacTponku>).

:px x.xxx MMa

lasnerme |

(PN x.xxx MMa :

Tpab Y:MM

Thap 9 MM Bpemsa paboTbl n Bpems HapaboTku npubopa, u.

Bpemsi B ounGke
TnT 4:MM

TTH - Bpema paboTbl npubopa npu Hannumm TH, u;
T: Atd — Bpemsa paboTbl npnbopa npu HC At < Atd, u;
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TrH wmm | Tan - BpeMs OTCYTCTBMS 3NEKTPONUTAHMS, Y;

Ton umm |  TnT-BpeMs OTCYTCTBUS TennoHocmTens B
T w1 TPybonposoae, u;

Tatd HiMM TpeB-BpeEMS PEBEPCUBHOrO 3HaYeHWS TEMIoHOCUTEnNs
Tpes ymvm| B obpaTHoM Tpyb6onpoBoae, u.

TGt MM | T:GT - Bpems paboTbl npubopa npu HC G> GT.

ey MM | T:Gl - Bpemsi paboTbl npubopa npu HC G> GY.

BpeMg B OLLNOKe anl BbiNyCKe U3 Nnpou3BoAcCcTBa yCTaHaBNMUBAaKTCA 3HaA4YeHUsA
TG1T Y:MM GT=Gg, G{=GH.

NHankauua cumeonos HC u TH B cucteme N

Owmbkn Cuct IN| «GTx», «G», «GMT», «GMI», «GOT», «GOI», «Atd», «TC X»,
«B36 G1», «B36 G2», «MT Gx», roae X - HoOMep
N3MEepUTENbHOIro KaHana.

Apxvs
ApXuB perncrpaunm napameTpos.

OKHa MeHI0 3 YPOBHA

CyTO4HbIV apxvB

Bbibop Tuna npocMaTpuBaeMoro apxmsa.
Yacoson apxuB

JaHHble Ha Y4:MM Bbibop aatbl (BpeMeHM) 3a KoTopyto (koTopoe) byaer
ap/mmire BbIBOANTbLCS apXUB.

7.4 OnucaHue pexuma «HacTtpormkun»

7.4.1 Ana Bxoma B pexuM paboTbl TennocuyeTumka «HacTponku»
Heobxoaumo, Haxoascb B wboM  MeHw  pexumma  «Pabouumin»,
OAHOBPEMEHHO Ha)XaTb KHOMKWU <BJIEBO>» M <«BrnpaBo>». [lopsaok
rnepexofa Mexay OKHaMu B pexume «HacTtpoiiku» nsobpaxeH Ha puc. 7.3.

3HauyeHUss NapaMeTpoB HACTPOEK, YCTaHABAMBAEMbIX Ha NpeanpusaTUn-
M3roTOBUTESNIE MO YMOJTYAHMIO, NOAYEPKHYThI B N.7.4.2.

[ns kKoppekuun napameTpa Heo6xo0ANMO:

1. Mpu noMolWM KHOMOK <«BMpaBO®» WM <«BfIEBO» BbIGpaTh
KOPPEKTUPYEMbIA NapameTp;
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2. HaxaTb KkHomKy <«cnyxebHaa»* (NpuM 3TOM KOppeKTUpyeMbiin
napamMeTp HayHeT MuraTb);

3. [Mpn NnoMoLLKM KHOMOK «BMNpPaBoO» UMM «BNEBO» U3MEHUTb 3Ha4YeHUe
napamMmeTpa (,CU'IH aKTMBauunm pexmMa YCKOPEHHONo U3MEHEHUA
HY>XHO AOMOJIHUTENIbHO HaXaTb KHOMKY <<BBO/.1>>);

4. TIOBTOPHO HaxaTb KHOMKY <«CNyXebHas».

Koppekuns HeKkoTopbIX NnapaMeTpoB HeAOoCTyrnHa A8 MNoJSib3oBaTend.
3HayeHna 3STUX NapaMeTpoB YCTaHaBAMBAKTCA Ha nNpeanpuaTum-
N3rotToBuTENE NpU BbliNYCKE N3 NpoOnU3BOACTBA.

Pexxum «HacTtponkun»
Pexum
«Pabounii»

V XXX
XXXXXX

OB6Lume HacTpoWikK
npubopa

Hactpoitkn
M3M. KaHarioB

@ ) 4
@ v Anpec B ceTn: XXX
v CkopocTb: XXXX
OuUCTUTL apxuB

OuUNCTUTL apXuB 1
VHTErpaTopbl

Ortceuka G1 n G2
XXX %

3umHuI nepuog
c ag/mm no ag/mMm

dunbTpaums:
nalHet
fe=] =)

Hactpoiiku
Moaynsa ceA3n

Puc. 7.3

* ANA aKTUBaUMK pexunuMa M3MeHeHUs rnapameTpos «Agpec B ceTu» U «CKOpoCcTb»
MOX>XHO BOCMO/1b30BaTbCS KHOMKON «BXOA> .
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7.4.2 OnncaHune OKOoH pexnma «HacTtpoikun»

O6wWwume HacTponku npudopa

Appec B ceTn: Xxx
CKopoCThb: XXXX

YcTaHoBKa agpeca npubopa (1-240) B cetn RS-485 u
cKkopocTu obMeHa npmbopa C BHELWHWUMN YCTPOMCTBaAMM
(ckopocCTb MpUMHMMaEeT 3Ha4vyeHus m3 psga 9600, 19200,
57600, 115200 6uT/cek)

WNhaukauus p:
naldvet

HacTpoiika Hanmuma MHAUKaLMK AaBneHus

En. wam. Q:
FOx/Tkan/MBT*y

Bbi6op eanHUL U3MEepPEeHMs SHEPTUM

31MHUI nepuog
c paa/Mm no aa/mm

HacTpoka Hayana M OKOHYaHMS 3MMHEro nepuoaa
(oeHb/mecsu)

MoaynA CBA3U

Esc-Het Jd-0a

) -
Hacrpoitku
S
XXXXXXX
| @

OT4éTHbIN AeHb Bblbop Aatbl  (OpPMMPOBAHMA 3anMCKM  MECSAYHOrO
1]  apxuBa
PunbTpauus:
nalmet BknoyeHne ycpeaHeHUs WHAMUMPYEMOro 3HayeHus
pacxona
Hacrponiu Bxog B HACTpPOMKM OMUMOHANIBHO YCTaHOBJIEHHbIX

moaynen ceasm Ethernet, LTE (GSM)

Hactpoiiku
MOZynsi CBSi3n

1@

C6poc HacTpoek HacTpoiiku

ceTu (MBB)

Macka cetn
XXX, XXX, XXX XXX

Anpec cepsepa
Infoteplo.by
MopT Ans noakn.
K cepeepy XXXXX
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HacTtporikn
cetn (MBB)

Mepexoq K HacTpolikam  CceTu

BbluncnuTenbHoro 6a1oka

N3MEPUTESIbHO-

IP BB py4HoW/DHCP
XXX XXX XXX XXX

Bbibop pexmma HacTporku ceTn (Bpy4Hyto/uyepes
DHCP cepBep). YctaHoBka IP agpeca BbluucnuTens
npY py4YHOM HacTpoKke

Macka cetn
XXX XXX XXX XXX

YCcTaHOBKa Macku CeTu Npu py4YHOM HacTpoike

LLnto3
XXX XXX XXX XXX

YcTaHOBKa OCHOBHOIO LWJI03a NpU PyYHON HacTpoKke

MopT ansa nogkn.
kK BB XXXXX

YcTtaHoBKa nopTa noaknwuyeHus MBB npu pyuHon
HacTpownke

Hacrporim
NOAKI. K cepeepy

Mepexoa K HAaCTPOWMKaM MOAKI/IIOYEHMS K CEpBEPY

Apnpec cepsepa
Infoteplo.by

Aapec cepsepa AnA aBTOMaTUUYECKOro BKJIOYEHUS
CYETUYMKA B CUCTEMY AUCTAHUMOHHOIO CHATUSA AaHHbIX

MopT Ansa noakn.

YcTaHoBKa nopTta Ans NoAK/IOYEHUS K cepBepy

K cepBepy XXXXX

Hacrpoika o

Moy st GSM Mepexoa k HacTponkaM moaynsa LTE (GSM)
APN Hactpoika Toukm poctyna APN  mobunbHoro
XXOKXX onepartopa

C6poc HacTpoek
Esc-Het Jd-Aa

C6poc HacTpoek Ha 3aBOACKWE YCTaHOBKM

HaCTpOﬁ KN uaMmeputesnibHbIX KaHanoB

ayi XXX
GB XXX XXX
ny2 XXX
GB XXX XXX
ay3 XXX
nvya XXX

HoMmuHanbHbiA anameTp MNP n UM, BepxHuii npenen
n3MepeHuns pacxoga GB (KoppeKkums HeaoCTynHa).
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G171 XXX %

G1{ XXX %
G271 XXX %
G2J XXX %
G3t XXX %
G3d XXX %
G4AT , % XXX
G4l , % XXX

Bbl60p MMHMMANbLHOrO M MaKCUManbHOro fopora, B
COOTBETCTBUM C KOTOPbIM 6yayT perncrpuposaTbcs HC
B paboTe TenjocuyeTumka, % oT GB. M3MeHseTca B
npeaenax 30%-125% c auckpeTHocTbio B 1% ana GT
n 0-10% c anckpeTHocTbio B 0,05% ansa GY.

Twn Bxopos G3,G4
YacCTOTHbIE/UMNYNbCHbIE

YacTOTHO-UMMY/IbCHbIE KaHabl M3MepeHus pacxoaa
BB (3 n 4) KOHDUIYPMPYHOTCS B 3aBMCMMOCTM OT BUAA
BbIXOQHOMO curHana WM - Ha npueMm curHana,
MponopLNOHaNbHOro TeKyLeMy 3Ha4yeHnto o6beMHOro
pacxoaga (4actoTHbIM curHan ot WM) nnm Ha npuem
CUrHasna, NponopumoHanbHOro HakonjaeHHoMmy B WU
3HayeHnto obbemMa (MMNyNbCHbIM curHan ot WUI).
YacTOTHO-MMNY/IbCHblE KaHasibl M3MepeHus pacxona
KOHpUIrypupyoTCca Ha MpUEM curHasa O4HOro BuAa,
T.€. 160 0ba yacToTHble, TN60 0b6a MMNYsIbCHbIE.

G3B XXX XXX
Fmax3, I XXXXXX

G4B XXX XXX
Fmax4, 'y XXXXXX

YcTtaHoBKa
COOTBETCTBYHOLLEN
MCNONb30BaHUN nn C
CUrHasIoM.

MaKCUMasibHOroO pacxoda W  4acToThl,
MaKkCcMManbHOMYy pacxody npwu
YaCTOTHbIM  BbIXOAHbIM

G3B XXX XXX
Kv G3, N/ XXX.XX

G4s XXX XXX
Kv G4, nfn XXX.XX

YcTaHOBKa MakCMManbHOro pacxoja n Beca MMnyJsbca
npun wucnonob3zosaHun Wl € WUMNYNbCHbIM BbIXOAHbLIM
CUrHaaom.

Tun TCIM: X.XXXX

YcrtaHoBka TMna npuMmeHsembix TC (1.3850 wnum 1.3910).
IVON:  xox mA YcTaHOBKa Auana3oHa M3MepeHust TOKOBOro CUrHana
p max — xx MMa ot AN «4-20 mA» 1 BepxHero npeaena maMepeHusd

aasneHuna (0.0-2.5MMa c warom 0.1 MMa).

PN por, MlMa  x.x

YcTaHOBKa  [IOrOBOPHbIX  3HA4YeHW  JaBfieHus,
WHAMUMPYEMBIX B c/llyvyae o06pbiBa WM KOPOTKOMO
3aMbikaHnsa nHna AN (0.0 - 2.5 MMa ¢ warom 0.1 MMa).
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—_—— - — ———

IBbix. Tok4-20 mA |
!l'lapameTp XXX |

nnun
CuUrHan

Boibop uM3MepuTeNbHOrO KaHana pacxoja
TemnepaTypbl Ans  npeobpasoBaHus B
MOCTOSIHHOrO Toka 4-20 MA (onuwus)

KoHTponb nycton

Tpybbl G1: OA/HET

KoHTponb nycton
Tpybbl G2: OA/HET

BkntoueHne/oTKIIOUYEHUS KOHTPOASA MyCToh Tpybbl B
nepBoM W BTOPOM KaHanax W3MepeHus pacxoaa.
KoHTponb ocyuwecteaseTcsa no curHany MrP

KoHTponb nuHum
Bo30. G1 [OA/HET

KoHTponb nuHum
Bo30. G2 [OA/HET

BkntoueHne/oTkIoUYeHUS KOHTpOns JIHUN
B036Yy>XAEHWs B MEpBOM M BTOPOM KaHanax nsmepeHus
pacxona. KoHTposb ocyulecTsngaercsa no curHany MripP

KoHTponb nyctou
Tpy6bl G3 AVA: OA/HET

KoHTponb nycton

Tpy6bl G4 OVA: OA/HET

BknoueHne KOHTpons nycton Tpybbl Ans KaHanos
n3MepeHuns pacxoga G3 u G4. KoHTponb MoxeT
ocywectenateca no ANA (4-20 MA) nnn 3KM npu
Hann4um DONOJSTHUTENbHbIX OVNCKPETHbIX
BX0A0B/BbIXxoAoB (onumus)

Otceuka G1 n G2
X.XX %

Hactpoiika nopora B % oT GB, HMXe KOTOpPOro
06BEMHbIV pacxof TEMSIOHOCUTENSI CYMTAeTCs paBHbIM
Hynto. W3MeHseTca B npepenax 0.00-2.00 % c¢
anckpetHocTeo B 0,05% .

HacTporka guckpeTHbIX BXOAOB/BbIXOAOB

OkHO oTobpaxaeTcs

npn Haandynm  AOMNOJIHUTENbHbLIX  AUCKPETHbIX

BX0A0B/BbIX0oA0B (onuus).

Kanan 1 HacTpoiika HasHa4yeHUs NepBOro AMCKPETHOrO KaHana
BX04 (I/01). Bxoa/BbIxoAa/OTKA
Bbi6bop napaMeTpa, KOHTPO/UPYEMOro ANUCKPETHbLIM
KaHanom.
Mpu HacTpoMKe KaHana Ha BXOA, BapuWaHTbl
NpUMEHEeHUN:
Bxon 1 CurHanunsaums — noaktoyeHne AaTumKa 3aTonNeHns
curHanmsaums WM KOHLIEBOro BbIkAtoUYaTenss (KOHTPOMb OTKPbITUS

ABepu TenaonyHKTa, wkada TensocyéTynka un T.m.)

KoHtpono MT G3 - KOHTponb nycton Tpy6bl
YaCTOTHO-MMMY/NILCHOIO KaHana MU3MepeHus pacxoja
G3 nocpeacTtBOM MNOAK/THOYEHUNSA 31EKTPOKOHTAKTHOMO
MaHoOMeTpa. Pa3oMKHYyTbIl KOHTAaKT  Ha OKM
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CBUAETeNbCTBYEeT 06 OTCYTCTBMM TenjoHoCUTENs B
Tpy6onposoae.

Hactpowika auckp.
BXO[0B/BbIXO0B
/
Kanan 1
/ BX0OA
I-B_xo_,q _____ 2l Bxon 1
: Kontponb MT G4! curHanusaums |
1 Bxoz 2 :onn 1!
curHanusaums ) Kontponb MT 63:
Kanan 2
BXOA,
Mpn HacTpoMke KaHana Ha BbIXOA4, BapuaHThbl

NpUMEHEHUSN:
dopMMpoBaHMe ANCKPETHOro CUrHana Ha Bbixoae Ans
ynpaBneHns BHELWHUMW YCTPOMCTBaAMW CUTHaIM3aunm
WAN UCNOSIHUTENIbHBIMU MeXaHu3MaMM No O4HOMY W3
napaMeTpoB: pasHuue pacxopnos mexay
nogawwmMMm un ob6patHbiMm Tpy6onpoBogamm,
BO3Hukawouwmx HC, Hanmumm TH, HC + TH,
TeKkyuwleMy pacxopy, TeKywen Temnepartype,
pasHuue TeMmnepaTtyp, MrHOBEeHHOW TemnJ1I0BoM
MOLWHOCTU, NO rpaduky.

Kanan 2
BXOA

HacTpoiika Ha3Ha4yeHUst BTOPOro ANCKPETHOro KaHana
(I/02). Bxoa/BbixoAa/OTKA

Bxop, 2
curHanusaums

Bblbop napameTpa,
KaHasioM.

Mpu HacTpomke
MPpUMEHEHNA:
CurHanusaumsa — NoakK/ovYeHne faTymKa 3aTonieHuns
WAN KOHLEBOro BbikNtoYaTens (KOHTPOAb O,TKpbITUSA
ABepu TenaonyHKTa, wkada TensocyéTynka un T.m.)
KoHtpono MT G4 - KOHTponb nycton Tpy6bl
YaCTOTHO-MMMY/NILCHOIO KaHasna Mu3MepeHus pacxoja
G4 nocpencTtsOM MNOAK/IOYEHUS 3/1EKTPOKOHTAKTHOIo
MaHoOMeTpa. Pa3oMKHYyTbIl KOHTAaKT  Ha OKM

KOHTPO/IMpyeEMOro AUCKPETHbIM

KaHana Ha BXopA, BapuaHTbl
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CBUAETeNbCTBYEeT 06 OTCYTCTBMM TenjoHoCUTENs B
Tpy6onposoae.

Mpn HacTpolike KaHana Ha BbIXOA, BapuaHTbl
NpUMEHeHUsN:

dopMMpoBaHNE ANCKPETHOro CUrHana Ha Bbixoae AN
yNpaBfeHNs BHELWHUMW YCTPOMCTBAMW CUTHANIM3aUNKU
WIN UCMOSIHUTENbHLIMM MeXxaHu3MaMuM No OAHOMY U3
napameTpoB: pa3Huue pacxonos Mexay
nopgarwowMmMm wu o6patHbiM Tpy6onpoBoaamm,
Bo3Hukawowmx HC, Hanmuum TH, HC + TH,
TeKylleMy pacxoay, TeKyweWh TemnepaType,
pa3HuUue TeMmnepaTtyp, MrHOBEeHHOW TenJI0BOM
MOLLHOCTH, No rpaduky.

Hacrtpoiika auckp.
BXO[0B/BbIXOA0B

!
[= |Kanan 12| =

BbIXO[

KaHan 1/2 koHTponb
no rpacpuky

C T
v=

/‘ KaHan 1/2 koHTponb
GX > XXX.XX M4
3apaHo Tovek: X

pepaxT. rpaduk  &J KaHan 1/2 KoHTponb

o
) i ( TX > XXX.XX C
CsobogHas sverika )
N x/x sapath: &J
KaHnan 1/2 koHTponb

[ Px >xxx.xx kan/y Kanan 1/2 koHTponb
ATX > XXX.XX °c

Bkn/Bbik xx:xx [H BT
Cp Yt MNr C6 Bc

HacTpoitku napameTpoB cucteM

[aTtynkm noTtoka:
Gl1=loag G2=Lunpk

HacTtponka dakTnyeckoro mecrta yCTaHOBKU AATYMKOB
notoka B cucteme [BC-Uupkynaumsa. T[ogarowmni
Tpybonposoga, LMPKYIALMOHHbBIN Tpy6onposog,
Tpy60onpoBoa X0/J104HOM BOAbI.
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HaCTpOﬁKa KaHanoB W3MEpPEHUA pacxoda - UM

G XXX
(n3mepsiemoe) wunuM  nporp  (NporpamMMupyemoe)
3HauyeHne. B cnyvyae yCTaHOBKM nporp MosiBNseTcs
G XXX
G nporp
G= XXX %
OKHO:
GO XXX o
B KOTOPOM MOXHO YCTaHOBWUTb 3Ha4yeHune pacxopa B %
oT GB (1-125%) c warom B 1%.
HacTpoiika KaHanoB mM3MepeHusl Temrnepatypbl — U3M
(n3mepsiemoe) wnm nporp  (NporpaMMmpyemoe)
T XX 3HaueHue.
B cnydae yCTaHOBKW U3M MOSIBASIETCS OKHO:
T XXX T nU3M
M3m. kaHan X
TO XXX B KOTOPOM MOXHO Mpu HeobXoAUMOCTU W3MEHUTb
YCTaQHOBJIEHHbIA HOMEp W3MepUTeNIbHOro KaHana
Tr X TemMnepaTypbl.
B cnydae yCcTaHOBKWM nporp nosiB/sSIeTCA OKHO:
Tx XXX
T nporp
T= XXX °C
B KOTOPOM MO>HO YCTaHOBWTb 3Ha4YeHWe TeMmnepaTypbl
ot 0 Ao 150 °C c warom B 1°C.
HacTpoilka nporpaMMHOro 3Ha4dyeHus TemnepaTypbl
xonogHon Boabl Ansa 3uMHero (Tx3) u netHero (Txn)
Tx nporp nepuopga (Ha4yano W OKOH4YaHME 3UMHero nepuoaa

Txa=x Txn=x°C

yCcTaHaBnmBaeTcs B «06ume HacTpoku npmbopa», CM.
BblLLE), YCTaHOBKa B Anana3oHe ot 0 go 50 °C c warom
B 1 °C. ToNbKO ANns cxeM y4yeTta «OTKkpbiTaa>» n «IBC
LIMPKYJISLNA >,

P XXX Hactpoiika KaHanoB W3MepeHUs [AaBNeHuUs — U3M
(n3mepsiemoe) wunm nporp  (NporpaMMmpyemoe)
P X 3HayeHue.
B cnyyae yCcTaHOBKM U3M MOSIBASETCS OKHO:
P n3m
PO XXX M3Mm. kaHan X
= B KOTOPOM MOXHO Mpuv HeobXxoAUMOCTU WU3MEHUTb
r X YCT@HOBJ/IEHHbIi HOMEp W3MEepUTENbHOro  KaHana
AaBfeHus.
Px XXX
B cnyyae ycTaHOBKM nporp NosiBASIETCS OKHO:
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P nporp
P= x.X MIMa

B KOTOPOM MOXHO YCTaHOBWTb 3Ha4YeHue AaBNeHns oT
0.1 go 2.5 MNa c warom B 0.1 MMa.

atd,°C XXX

Boi6bOp MMHMManNbHOW pasHOCTM TemnepaTyp, B
COOTBETCTBUM C KOTOpon 6yayT perncrpuposatbcs HC
B paboTe Tennocyetumka At<Atl. W3meHseTcs B
AvanasoHe ot 2 go 30 °C ¢ auckpeTHocTbio 1°C.

OctaHoB cueTa npwm BO3HWKHOBEHUN HC
Ocranos: G1Glatistiher|  (GT Gl At /At /neT). CMm. MPUNOXEHWE E.
Cuctema: BKn/oTKN Hactpoika OTK/IOYEeHMS cuctembl, cMm. n. 2.1.11
(BKII/OTKI).

Mpn M2>M1.:
Q=Q1/Q=Q1+Q2

Bbi6op dopMynbl pacyeTa noTpebieHHOro KonmM4ecTsa
Tenna (TONbKO Ans CXeMbl Yy4yeTa «OTKpbITas»)
(Q=01+02 nnn Q=0Q1) npn M2>M1

Pexum paboTbl
XXXXXXXX

Bbibop pexuma paboTbl CUCTEMbI AN CXEM Yy4yeTa:
«OTtkpbiTass»: ABTO, OCHOBHOW, JETO1(G1=0),
NETO02(G2=0) (cM. MPUJTIOXXEHUE K);

«UcTouHuk»: UctouHuk, P-NMogaua+loan.

MamepuT. KaHanbl
G1: XX t: XXX p: XXX

NHAVMKauna Mcnonb3yeMbliX CUCTEMON U3MEPUTENbHbBIX
KaHanoB TensiocyeTynka (Koppekuus HegocTynHa). B
CNy4yae WUCnosib30BaHUS NPOrpaMMUpPYEMbIX 3HAYEHUN
BMECTO COOTBETCTBYHOLEro KaHana oTtobpaxaertcs
OyKBa «mn».

CepBuc
O6HyneHne apxmBa AaHHbIX U (MNN) MHTErpaTopoB
npubopa. [Ansa obHyneHus apxuBa u  (unan)
MHTErpaTtopoB HYXXHO MpM MNOMOLUM KHOMKW <«BBOA»
Cepsuc 3alTV B COOTBETCTBYIOLLEE MEHIO:
OuncTnTb apxme OuncTnTb apxme
N NHTEerpaTopbl
parop nnm
M ABa pa3a HaXaTb KHOMKY «CyXebHas».
CraTtyc
noaKsno4YeHus
:- Cratyc OkHO oTObpaxkaeTcs nNpu YCTaHOBMEHHOM MoAayne
MOAKI4EHNS Ethernet nnn LTE (onuwms)
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Mookn. kK ceTn
SIM+PIN+Net+Aut+

MNookn. kK ceTn
Link+ Inet+

Hannuune nnbo oTCcyTCTBME CBSA3U:

SIM+(-): poctyn Kk SIM kapTe BbINOMHEH WX HET;
PIN+(-): MNH-ko4 AOCTYNEH UK HET;

Net+(-): ceTb Mo6bunbHOro onepaTtopa AOCTYMHa WK
HeT;

Aut+(-): aBTOpM3aums B CETM onepaTtopa BbIMOJSIHEHA
WUNIN HET;

Link+(-): coeanHeHne 4epes
YCTaHOBNEHO UM OTCYTCTBYET;
Inet+(-): moctyn k cetu Internet ycraHoBneH unu
OTCYTCTBYET

moaynb Ethernet

Mopakn. k cepsepy
Con+ Aut+ Exch+

Hannune nunbo
infoteplo.by:
Con+(-): noakntoyeHne K cCepBepy BbIMOJHEHO WU
HeT;

Aut+(-): aBTopM3aunsa C CepBepOM NoATBEPXKAEHA UK
HeT;

Exch+(-): BbInoNHAETCA O6MEH AaHHbLIMU WU HET

OTCYyTCTBUE CBA3UM C CEPBEPOM

N wara XX
Kop cocr. XXX

AvarHoctnyeckmne koabl mMoAayna CBA3U

IP agpec mogyns
ZZZ XXXKXXX XXX XXX

IP appec Moayns cBa3W (zzz MOXeT MpUHUMATL
3HauveHna ETH anga moaynsa Ethernet wnm LTE (GSM)
ansa moaynsa LTE (GSM))

RSSI xx dBm

YpoBeHb curHana 6ecnpoBogHon ceTn cnabblil curHan
<-85 dBm, yBepeHHbIlt curHan =-85 dBm

Twmogyna xx °C Tekywaa TemnepaTtypa ™Moayna cBsaAsu (pabouuit
AvanasoH Temnepatyp ot -40 go +90 °C)

T kB: XXXXXX Ob6beM nepefaHHOW W MNpUHATON  MHdOpMauum

J kB: XXXXXX

npnbopoM, BO3MOXHO OBHY/INTb KHOMKOW «BBOA»

MocnepHnii obmeH
XX/XX XX XX:XX

JaTta n BpeMsa nocnegHero obmMeHa aaHHbIMM npubopa
c cepsepoM infoteplo.by

Cnepytowuin obmeH
XXIXX XXIXX:XX

[aTa n Bpems cneaytowero obMeHa AaHHbIMK npubopa
c cepsepoM infoteplo.by

CrapToBaTtb 0OMeH
NPUHYAUTENBHO

Bo3MOXHOCTb 06MeHa AaHHbIMKM nMpubopa C cepBeEpPOM
infoteplo.by B npuHyauTtenbHOM rMopsake, He
A0XMNAASACh 3aM/IaHMPOBAHHOIO cneayrowero obmeHa

7.4.3 Onqa BbiIxoAa 13 pexuma paboTbl TennocyeTymka «HacTtponkmn»
HeobXoANMO, HaxoasCb B NOOOM MEHI0, HaXkaTb KHOMKY <« BbIXO[> .
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7.5 Onucanune pexuma «lMoBepka»

7.5.1na Bxoma B pexuMm paboTbl Tennocdetumka «loBepka
WU3MEepUTENbHbIX KaHanoB» (MoBepka KaHasnoB M3MepeHus pacxoga Gl wm
G2), HeobxoaAMMO BOWTU B pexmMm «HacTpomku», 3aTeM MNpu MNOMOLUM
KHOMOK «BJIEBO> W/ «BMPaBO>» MNEPENTU K OKHY:

INosepka
M3M. KaHarnoB

M HaXaTb KHOMKY «BXOoA>, MPU 3TOM NMOABUTCA OKHO:

Gl XXX.XXXXX M4
G2 XXX.XXXXX M4

Ona Hauvana HabnwogeHma HeobxoaAMMO nodaTb CUrHanN «CTapT»
(3aMkHYTb KOHTaKkTbl XP8, cM. puc. B.1, MPUJIOXEHWE B), npu 3TOM 3KpaH
3aMuraeT, U Ha HeM ByaeT NHANLMPOBATLCS CpeaHMUIA pacxos 3a MHTepsan
HabnogeHnsa. [na oCcTaHOBKM cyeTa HeobX0AMMO pPa3OMKHYTb KOHTaKTbl
XP8. [lpu Hadane nOBTOPHOro HabnwAeHMs npeablaywme rnokasaHus
06HYNSAOTCA aBTOMaTUYECKMU.

Ona Bbixoga w3 pexuma «[loBepka WUW3MepUTENbHbLIX KaHanoB»
HeobxoaAnMO HaxaTb KHOMKY «BbIXOA>» .

7.5.2dna Bxoga B pexum paboTbl Tensocyetumka «loBepka»
(noBepka W3MepUTENBbHOro KaHajna KoJnyecTBa TennoTbl) Heobxoammo,
Haxoascb B N060OM MeHIo pexuma «Pabounin», oqHOBPEMEHHO HaXaTb
KHOMKK «cny»ebHasa» u «BxoA». [5sa BbiIxoAa M3 pexuma noBepKu
HeobxoauMmo, Haxopacb B nwboM  MeHo pexuma  «[loBepka»,
OAHOBPEMEHHO HaXaTb KHOMKMK «cnyxebHasa» u «Bbixoa>». MNopagok
nepexoAa Mexay okHamu pexuma «lNosepka» nsobpaxeH Ha puc. 7.4.

BHUMAHME ! lNpu Bxoae B MeH0 (CM. puc. 7.4):

CUCT. 1 TMosepka
Mopava

apxXumB CTaTUCTUHECKUX AAHHbIX U UHTErpaTopbl O6HYJ'IFHOTC9|.

MNpuMmeyaHusn:

1. BpeMmsa noBepku (04HOKPATHOro HabnoaeHns) — 3TO MHTepBan BpeMeEHMU
Mexay HayanoMm («CTapToM») U OKOHYaHMEM («CTOonom») cyeTta. Bpems
NnoBepKM ycTaHaBMBaeTCsa B Anana3oHe ot 60 go 600 c ¢ warom B 4 C.
Mpu cuyeTe 3KpaH BpPEMEHM MOBEPKU MUFAET, MO OKOHYAHUWU CyeTa —
OCTaHaBNIMBaeTCH;

2. CxeMa MeHi pexunMa «lMoBepka» aHanornyHa pexmmy «Pabounin»;

3. B pexume «lloBepka» yBeNMYEHO YUCIO 3HAvalMX pa3pagaosB nocne
3anaToun;
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4. Onda noBTopa UaMepeHus Heobxoanmo OAHOBpPEMEHHO HaXaTb KHOMKN

«cnyebHas» un «BXop>.

CueT uMHTerpatopos

cnegyruweMm naMepeHmn HaudynmHaeTCa C «KHynsa»,;

npn Kaxaom

5. KoHdburypauma cxem yuyeta, aBTOMaTMUECKM YCTaHaBMBAOLWAACA Mnpu

BxoAae B pexuMm «[loBepka» B 3aBUCUMOCTU MCNOJIHEHUS

TensocyeTymka, npmeeaeHa B Tabnuue 7.1.

Tabnuua 7.1
NUcnonHeHne [Cuctema 1 [Cucrema 2 Cucrema 3 Cucrema 4
TOM-104M-4 |llogava MNopava Mogaya Pacxogomep
TOM-104M-3 |lMopava MNopaua Mopava -
TOM-104M-2 |llogayva Mogava - -
TOIM-104M-1 |lMopava - - -
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Cxema MeHio pexvma «[osepka»

Pexum «Paboumnn»

@+ |

Pexvm nosepku
Esc-Hetr ¢-[la
e
Bpewmsi noBepku
XXX C
v
YMeHblUeHne BpeMﬂ HOBepKM yBenuyeHue
XXX C
:i
.»| Bpems  wu:mm:icc CUCT. 1 MMosepka
2| Data Mu pammirr [ Momaua [P rroo e
v
=] |3Heprua Q 'kan
Apxus L1 X XXXXXXX TS—He—pr;ﬂ—Q— r_ﬂ); =
N XXXRXXXXX
Ownbkn Cunct N rS_He_pr;ﬂ_Q_ MBT*q |
: XXX
TG1T Y:MM I —
TGl Y:MM MowHocTb P
7 X.XXXXXXX [kan/y
Tnr Y:MM [ -
T atd 4:MM MotyHocTs P I
I : XXXXXXXX [k ]I
TTH smm { =
Tan H:MM rMOLLlHOCTb P |
I | |
XXXXXXXX  MBT
Tpab Y4:MM 1— T ______ 1
THap Y:MM
[ —— —— Macca M T
I-pI'I x.xxx Ma | X XXXXXXX
:pO X.Xxx MMa : /
______ i_ Maccosblilt pacxopa
G XXXXX T/
PasH. Temnepatyp
0,
tN-t0  xxx.xx°C O6uem v e
X XXXXXX
tr XxXx.xx °C
tO XXX.XX °C [T O6bemHbIit pacxoa
G XXXXX M3/Y
Puc. 7.4
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7.6 OnucaHue nHTepcencoB TennocYETYNKA

7.6.1 CunTbiBaHWE XpaHUMbIX BO BHYTPEHHEN NaMATU TernjocyeTymka
napamMeTpoB CUCTEMbl TenIOCHabXeHns W CTAaTUCTUYECKUX AAaHHbIX
(apxuBa) ocywectBnserca no  uHTepdericam  RS-232C  (kpome
Mmoandukaummn TSM-104M-1), RS-485, USB, Ethernet (onumnsa), LTE (GSM)
(onuwms)

7.6.2TMo wuHTepdeicy USB K TenjocY4éTYMKy MnoAK/oYaEeTcs
CTaHAapTHbIM HakonuTenb USB-Flash ¢ dannosoii cuctemonn FAT32 ans
cunTbiBaHMA (anna crtatucTukm u3 npubopa. [locne noakAYeHUs
HakonuTens Ha skpaHe VBB oTobpaxaeTcs npurnaweHve K nepegauyu
OaHHbIX.

CoxpanuTb dann
CTaTUCTUKK

A

CoxpaHeHue davina

A _¢ _______

dalin cTaTUCTUKN r Ouwmbka |

COXpaHeH :coxpaHeva cbaVlnaJ'

Puc. 7.5

Mo 3aBeplweHU0 nNepefayn HakonuTesnb OTKAO4YaeTcsa oT VBB u
noakntodaetcs K K.

dann cTaTUCTMKM Npnbopa CoOXpaHSeTCs B KOpHeBYH nanky USB-
Flash B nanky TEM-104M. lMocpeAcTBOM MporpaMMbl YTEHUS CTaTUCTUKMU
Stat10x cneayet oTkpbITb Gain M3 nanku C gaHHbIMKM BMaa XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.104M1 (ana T3M-104M-1) unm  XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.104M (ana TOM-104M):

rae XXXXXXXX — cepuiiHbll HOMep Tensoc4YéTumKa;
YYYY-MM-DD@hh-mm-ss — gata n BpemMs cunTbiBaHus danna (no Tanmepy
MBB).
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Mo nHTepdeicy USB Tak Xe OCYLLEeCTBASETCS KOHTPOJIb KannbpoBOUHbIX
KO3 DUNLNEHTOB:

CoxpaHuTb hann .| Cospatb dain .| CoxpaHuTb chain

CTaTUCTUKN | aBTopusaumm | kanubp. koadpdp.
Y C

CoxpaHeHve
davina

N 1

®dann koag-ToB |

COXpaHeH | COXpaHeHMA davinal

TekcToBbI haiin ¢ KannbpoBoYHbIMK KO3 dMumeHTamn npubopa
coxpaHsieTcsl B kopHeByto nanky USB-Flash B manky TEM-104M_COEFF.
Qann Buaa XXXXXXXX_clb.txt, rge  XXXXXXXX - cepuiHbiii HOMep
TennoCcY&TYMKA, MOXHO OTKPbITb A7 MNPOCMOTPa Jto6bIM TEKCTOBbLIM
penakTopoM, Hanpumep «B/IOKHOT».

7.6.3 MNMocpeactsoM onumoHanbHoro moayns Ethernet Tennocuérumk
MoxeT OblTb NOAKIOYEH K  JIOKANIbHOM  KOMMbIOTEPHOW CETU MU
onpawmsaTbCsa No 3agaHHOMYy IP-agpecy nocpeAcTBOM NMporpamMmbl YTEHUSA
ctratuctukmn Stat10x.

7.6.4 Mo uHTepdency Ethernet cuétumk MoxeT 6biTb MOAK/OUYEH K
ceTn MIHTepHeT NOCpeACTBOM CTaHAAPTHbIX, 3a4acTYH0 YXXe YCTaHOBJ/IEHHbIX
B 3aaHumn, mogemoB DSL nnm XPON (onToBONOKHO). B 3TOM cniy4yae npubop
B aBTOMATM4YECKOM pexuMe rnepefaeT TEKyLUME WU apXMBHble AaHHblE Ha
cepeep COOO «APBAC» www.infoteplo.by (n.7.6.9).

7.6.5 NMocpeactsom onumoHanbHoro Moayns LTE (GSM) Tennocuétumnk
MOXET 6bITb MOAKAOYEH K CeTU MOBUIBHOro onepartopa:

- FDD-LTE (GSM): 2100MIuy(B1) /1800MIu(B3) /2600MIu(B7)
/900MI'y(B8) /800MIu(B20)

-  UMTS/HSDPA/HSPA+: 2100MINy(B1)/900MIu(B8)

- LTE (GSM)/GPRS/EDGE: 900/1800MI'L

7.6.6 LTE (GSM)-moaynb MoXxeT paboTtaTtb B ABYX pexuMmax U
no3BofiseT OpraHu3oBaTb Kak MpsAMOE  CUYUTbIBAHWE  AaHHbIX C
TernsocyéTymka nocpeacTBOM MNpPOrpaMMmbl YTeHUs CTaTUCTMKKM Statl0x
(Heobxogmma ycnyra onepaTtopa no cratmdeckomy IP-apgpecy), Tak u
nepepady JAaHHbiXx Ha cant infoteplo.by (n.7.6.8) uepe3 WHTepHeT
(ctatnueckunin IP-appec He TpebyeTcs)

7.6.7 ObMeH paHHbIMM NO WHTepdelricaM CBA3M OCyLLeCcTBAsSeTca Mo
nponpuveTapHoMy npoTokony obmeHa cobCTBeHHOM pa3paboTku wuiam no
npotokony MODBUS. Bbi6bop npoTokona obmeHa onpeaensiercs gopMon
NMoMy4YeHHOro TenaoCYETYMKOM 3anpoca Ha nepegadvy AgaHHbiX. OnucaHue
npornpueTapHoro npoTtokosna obmeHa n pernctpos MODBUS AocTynHoO Ha
canTte www.arvas.by
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7.6.8 Ha cawnte infoteplo.by nocne perucrpaumm n pobaBneHus B
JINYHBLIA KabuHET TennocyéTumKa nofnb30oBaTeNto AOCTYNEH MPOCMOTP
TEKYLNX U apXMBHbIX AaHHbIX Yyepe3 web-nHTepdelic.

Mpun pobasneHun npubopa B INYHOM KabuHeTe HeobxoAMMO
akTMBupoBsaTb ain asTopm3aumm npubopa. Ana nonydyeHus danna
aBTopusauumM  cneayetr  NoAKNUMTb  HakonuTens  USB-Flash K
Tena0C4YeTUMKY 1 COXpaHUTb dainn aBTopusaumm.

CoxpaHuTb dainn > Co3spatb chavin

CTaTUCTVIKM aBTOpM3aLMK

(@

CoxpaHeHue

avina

\J ¢
dain asTopU3aLmn :_ Owwnbka |
CcoxpaHeH lCOXpaHeHI/ISI cbaﬁnaJ'

Puc. 7.6

danin  aBTOpuM3aumm npumbopa Ha cepepe COOO <«APBAC»
coxpaHsieTcd Ha USB-Flash B nanky TEM-104M_KEY wn wumeer Bua
104M_XXXXXXXX:

rae XXXXXXXX — cepuiiHblil HOMep Tensoc4YéTumka.

7.6.9 MNpun noaknoyYeHn TennocHétumka K cetTn VIHTepHeT BO3MOXeH
TaKXXe yAaneHHbI NPOCMOTP COCTOSAHWUA U yrNpaBieHne aBToMaTUYeCKnMu
perynatopamun TemnepaTypbl APT-05 uepes cepsep COOO «APBAC» (cauTt
infoteplo.by). [ins peanusauun perynsatop Tena0BOM 3HEPrUn AOSKEH
6bITb NOAK/IOUEH K TEMIOCUYETUMKY NO MHTepdericy RS-485.

54
Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



[

Cetb INTERNET nan =
obnayHoe xpaHunmuie Y
(infoteplo.by)

and>x01d e T

®os -

JlokanbHan ceTb
(Ethernet)

—— RS-485, RS-232 (ModBus)

ACKY3 — ABTOMaTtnsnposaHHasa
cucTema KOHTPONA U yyeTa
JHepropecypcos

MpoBoaHan ceTb

,,,,,,,,,, BecnpoBogHas cetb

5‘ VBB TIM-104M

Iy

[ - @ USB-Flash
,” nnp
~
’ PCM-05.05C

38 % TCMNA-K, TCNA

‘-

\
\
L

7.6.10MNo0 wuHTepdency RS-232C wnnm RS-485 cuuTbiBaHue
ocyliecTensiercs npum nomMoLum nporpammoil Stat10x ans
Windows 95/98/2000/XP/7/8/8.1/10. Ons cBsa3u Tennocyétumka c MK,
afanTepoM nepeHoca JAaHHbIX WM KoHBepTepoM wuHTepdericoB (RS-
232C«+»RS-485) ncnonbsytotcsa curHanbl RXD, TXD 1 GND.

7.6.11B cnyJyae, Korga TennocyeTunK rnocTaBnsieTcsa C
YCT@HOBJ/IEHHbIM nepexoaHbIM kabenem (cm. KapTy 3aKasa,
MPUNOXEHWE A), ansa cunMTbiBaHUS AaHHbIX MO nHTepdericy RS-232C B MK
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HEO6X0ANMMO MNOAKMKUYUTL K MepexogHoMy Kabento, u3obpaxkeHHOMY Ha
puc. 7.7, HyNb-MOAEMHbIN Kabenb (cM. puc. 7.8).

MepexonHon kabenb RS-232C (TOM-104 - AlA)

Paszvem DB 9-M PoseTtka HU-3
(Bunka) (k TennocyeTUmKy)
{ 1|1
1|3
Puc. 7.7
Hynb - MmogemHbIn kabenb RS-232C
Pasbem DB 9-F Paswem DB 9-F
(po3eTka) (po3eTka)

O

OO
9] (®] [0X©)

O

Puc. 7.8
7.6.12 lna npsmoro coeamHeHusa Tennocdetunk - [K cneayet
ncnonb3oBaTtb kabenb, nsobpaxeHHbi Ha puc. 7.9.

Mpsamon kabenb RS-232C (TOM-104 - COM)
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Pasbem DB 9-F Posetka HU-3
(po3eTka) (k TennocyeTUnKy)

O

o)
@ | 1|1
®@ 1|2
@@ 1|3
o

O

Puc. 7.9

7.6.13Mpn cunTbiBaHUM [daHHbIX NO WHTepdency RS-485 ansa
noAakayeHnsa Tensocyétumnka K MK gononHntenbHo TpebyeTcs KOHBepTep,
npeobpa3syowmn curHansl nHtepgerica RS-232C B RS-485 u obpaTHo.
PekomeHayeMbIi KOHBepTep - Kn485-01 C aBTOMaTU4eCcKmn
noAcCTpaMBaeMol CKOpOCTbio M dopmaTtoM. [ns opraHusaumm ceTu
TennocyetdynkoB Ha 6asze nocnegoBaTenbHOro wuHTepderica RS-485
HeobxoanMo Kaxaomy npubopy MpUCBOUTb YHUKasnibHbi CceTeBOW appec
(cM. pexuMm «HacTtpoliku», n. 7.4.2).

7.6.14 CxeMa 3MeKTpPUYECKUX COEAMHEHUA NpU OpraHuMsauum ceTtu
TennocyeTynkoB Ha 6ase nocnegoBaTenibHOro WHTepderica RS-485
npueeaeHa Ha puc. 7.10.

BHUMAHWE! MNopkntoveHune (oTkmnoveHne) tennocyéTtymka k MK gomkHo
NPOU3BOANTLCSA MPU BbIKITIOYEHHOM Tennoc4yéTtumke nnm MK.

7.6.15 Nopsaaok KoOHMUIrypmMpoBaHMSA MoAeMa NpU NMOAK/IHOYEHNN ero K
Tennocyetyunky onucaH B NMPUJTOXEHUN U.
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Cxema 3nekTpuYEeCcKnX CoeaNHEHWI NpU OpraHn3aunm cetu

TOM-104 #1 TOM-104 #N OM-104 #99
s meae] oo L 1o meam] 1
(@] o O
y y X
\ - \
\ { £ \ r { £ N K KOHBEPTEPY UHTepdecos
I—E )".) ).") koHTpornnepy ACY u T.n. '

1. Cornacyiouiee conpotusneHne Rn yctaHaBnuBaeTcs B KpaHUX TOYKaX NIMHUA
CBSI3U U AOSMKHO GblTh paBHO BOJTHOBOMY COMPOTUBIEHUIO Kabensi.
2. OKpaH NUHUK CBA3MN 3a3eMIsieTcs B O4HOWN U3 KpaHNX TOYeK.

Puc. 7.10
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8 MAPKUPOBKA U NNTIOMBUPOBAHUE
MapKnpoBKa COCTaBHbIX YacTen TENOCYETUMKA AO/IKHA COXPaHATLCA B
TeueHne BCero cpoka cnyx6bl TennocHeTynKa.
Ha nepeaHen naHenn UBB HaHeceHbI:
—  HauMMeHOBaHMWe U ycloBHOe 0603HayYeHne TENNOoCHETUNKA;

—  3HaK yTBEpXAEHMS TMMa rocyaapcrea, B KOTOpPOe MoCTaB/SIETCS
OaHHbIM TEN0CYETUMK;

— AManasoH  M3MepeHuWst  TemnepaTypbl  TenJioHoCcuMTeNns B
nogatwem n obpatHom Tpybonposoae;

—  AwanasoH M3MepeHMs pa3HOCTM TeMnepaTypbl TENJIOHOCUTENS;
—  knacc tennocyetumka no CTb NOCT P 51649, CTb EN 1434-1;
—  HanpsbkeHue 1 YactoTa MCTOYHWKA NUTaHus;

— noTtpebnsiemMas MOLWHOCTb;

—  CTeneHb 3aluThl.

Ha 6okoBoi cTeHke WBB 3akpenneHa nacnopTtHas Tabnuuka, Ha
KOTOPOM yKa3aH 3aBOACKOI HOMep TensocyeTymnka.

TennocyeTumk gBnsgeTcd I'IpVI60pOM KOMMEpYECKOro y4yeta, B CBA3U C
3TUM BCE ero COCTaBHble YacTu AOJIXKHbI 6bITb 0I'IJ10M6VIDOBaHbI.

Mpuv BbINyCKe C MpeanpuaTUA-U3rOTOBUTENA COCTaBHbIE  YacTu
TennocyeTunKa AoMKHbI MMeTb oMby OTK 1 nnoMby rocrnoseputens.

[Mpn ycTaHoOBKe, rnocne BbIMNOJIHEHUS MOHTAaXHbIX pa60T, TEMNOCHETHUK
MoxeT 6bITb OI'IJ'IOM6VIpOBaH npeacraBuTenaMmn opraHoB TenjoHaa3opa.
Mpn 3TOM MOryT 6bITb OI'IﬂOM6MpOBaHbI cnegyroume coCtaBHble 4acTu
TENNOCHETUNKA !

- nne
- un;

- TC Ha TpybonpoBogae;
- kopnyc VBB.

PekomeHayeMble crnocobbl NnoMbmpoBaHusl NpuBeaeHbl Ha puc. 8.1. m
puc. B.3.

BHUMAHWE!!! B cnyyae HapyLleHWs U HECaHKLMOHUPOBAHHOMO CHATUSA
nnomM6 nNpeanpusaTUA-U3roTOBUTENSA NOTpebutenamu, TEnnocyeTyYmK He
cunTaetca npubopomM  KOMMEpYeckoro yyeta, a npegnpusTue-
N3roToBUTENb CHUMAaET ¢ cebs rapaHTuiHble oba3aTenscTBa.
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Mpumepbl nnoMmouposanus MNP

Mpumep nnombuposaHuns TC Ha
TpybonpoBoae

Puc. 8.1
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9 TEXHUWYECKOE OBCIYXXUBAHUE

CneuuansHoro TeXHWYEeCKoro 06CNyXMBaHMA B npouecce
3KCnyaTaumm TenocYeTumnK He Tpebyer.

TexHnyeckoe 06CJ'Iy>Kl/IBaHVIe COCTaBHbIX 4acTel TenjocyeTymKa
npon3BoanNTCA B COOTBETCTBUUN C UX 3KCI'IJ'IyaTaLI,VIOHHOl7I AOKYMGHTaLI,VIeVI.

PekoMeHayeTCca nNpoBOAUTL NEPUOAMYECKUIA BU3YyasbHbIA OCMOTP C
uenbio KOHTpons pabortocnocobHoCTM TensocyeTumka, cobnoaeHus
yCNOBMI  3KCnyaTauum, OTCYTCTBUS  MEXaHUYECKUX  MOBPEXAEHUN
COCTaBHbIX YacTel npnbopa n Hannuuns naomb.

Mpn HanuumMn B TennoHoCUTesie B3BeCEeW WU BO3MOXHOCTM BbiMaAeHuUs
ocagka, Tpyby MMP HeobxoanMMo nepmoanyecKkn NpoMbiBaTb C LEsblo ero
yCTpaHeHus.

MNepen oTnpaskon Nnpubopa Ha NoBepKy MW PEMOHT Heo6xXoAMMO Nocsne
OeMOHTaxa O4YUCTUTb BHYTPeHHWI KaHan T[NP oT oTnoxeHwui,
obpasywwmxca B npouecce akcrlyataumm. CHSATME  OT/IOXKEHWUM
HeobxoAnMMO NpOBOAUTL MPU MOMOLLN BETOLLM, CMOYEHHOWN B BOAeE.

3anpelaeTcs NpUMEHEHNE OCTPbIX U PEXYLUNX NPeaAMETOB A1 OYNCTKMU
BHYTpeHHero kaHana [MnP.

Mo mMepe Heo6X0AMMOCTU peKOMeHAYyeTCs O4YMLWaTb COCTaBHble 4acTu
TennocyeTymKa npu nOMOLLM CyXOn UaM CMOYEHHON B BOAE BETOLUU.

3amMeHa npepnoxpaHutenen WBB TennocyeTuMka OCYLWECTBNSAETCS B
cneayloLweM nopsake:

e  OTK/IOUYUTb TEMJIOCYETUYMK OT CETU NUTaHUS;

e OTBMHTUTb BWHTbl Ha BEpPXHEN KpbIlWKEe U CHATb ee (BuA
TennocyeTynmKa CO CHSATON BEpXHel KpbIWKOW NpuBeaeH Ha
puc. B.1 n puc. B.2);

J CHATb KPbIWKY NpeaoxpaHntTenda n maBnedb €ro npuv noMouum
NMVHLUETA;

e  YCTaHOBMWTb HOBbI/ NpeAOXpPaHUTENb;
e  YCTAQHOBUTb KPbIWKY NPesoXpaHnTens;
e  YCTaGHOBMWTb BEPXHIOKO KPbILWKY U 3aKPyTUTb BUHTHI.

3amMeHa npepoxpaHuTenen WM npous3BoanTCS B COOTBETCTBUMU C UX
3KCMnyaTauMOHHOMN AOKYMEHTaUMeN.
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10 BO3MOXHbIE HEUCINTPABHOCTU U METOAbl YCTPAHEHUA

HanmeHoBaHue

HencnpasHOCTH, BeposTHas npuyuvHa Cnoco6 ycTtpaHeHus
BHELWIHWe

nposiBJeHns

Mpu BKNOUEHUUN lMeperopen npegoxpaHuTesb 3aMeHuTb
OTCyTCTBYET CETEBOro NUTaHus; npeaoxpaHuTenb

MHdOopMaUms Ha
XKW Bbluncnutens

O6pbiB ceTeBoOro kabens

3aMeHUTb CETEBOWA
Kabesnb

OTcyTcTBYET
n3MepeHue pacxoaa
W Tenna npwm

He cobntogaetcs nonsipHoOCTb
NoAKJIlOUYEHMS BbIBOAOB
(curHanbHbIX Unn

[MpoBepuTb cooTBETCTBUE
noaknto4yenus MNP k BB

ABUXyLLEMCA B036YyxaeHus) mexay MMP u (puc. B.2, puc. B.3).
TennoHocuTene MBB.

Mnoxoe 3azemnenune MNP nnun [MpoBepuTb 3a3eMneHne

nn

MpocaunBaHne TennoHocuTens | YcTpaHuTb npocadynBaHue
MpoussoauTcsa 4Yepes3 3anopHY apMaTypy TennoHocuTensa

oTcyeT obbeMa
TensoHocuTens npu
HENnoABUXHOM
TensoHocuTene

[a3oBble Ny3bipu B
TennoHocuTene

Hanuune anekTpuyeckoro Toka
B Tpybonposoae

MpuHATL Mepbl MO
YCTPaHEHMIO ra3oBbIX
ny3blpbKOB B
TennoHocuTene

YCTpaHUTb UCTOYHUK TOKa

HeT namepeHus
TemnepaTypbl

O6pbIB NMHUM CBSA3U MeXAY
TC u BB

HewncrnpaseH nnu He
noakntoyeH TC k BB

YcTpaHuTb 06pbIiB

[MpoBepuTb NPaBUIbHOCTb
noakntoyeHns TC (puc.
B.2, puc. B.3).

HeT nsmepeHus
[aBleHns

OﬁprB NNHUN CBA3U MeEXAY
OVA v VBB

HewncrnpaseH nnu He
noaxknyeH AN k UBB

YcTpaHuTb 06pbiB

[MpoBepuTb NPaBUIbHOCTb
nogknoyeHns ANA (pwvc.
B.2, puc. B.3).

B cnydyae, ecnu HeucnpaBHOCTb YCTpaHWTb He yAanocb, HeobxoaMMo
06paTnTbCsa B CEPBUCHBIN LEHTP NPeAnpUsaTUA-N3roToBUTENS C NOAPOOHbLIM
OMMCcaHWeM BO3HMKLINX npobnem.
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11 ycnoBua XPAHEHUA U TPAHCINTOPTUPOBAHUA

TennocyeTumk cnenyeTt XpaHUTb B CYXOM U BEHTUIMPYEMOM MOMeELLEHUN
npun Temnepatype oT 5 Ao 40°C, oTHOCUTENbHOM BNAXHOCTN A0 95% npwm
Temnepatype 25°C.

N3MepuTenbHble npeobpasoBaTenu XpaHATCA B COOTBETCTBUM C WX
3KCMyaTauMOHHON AOKYMEHTauMen.

TpaHCcnopTMpOBaHWe TenjocyeTyMKka MpPOU3BOAUTCA JNO6bIM  BUAOM
TpaHcrnopTa (aBMaUMOHHBIM - B OTarnJMBaeMbIX TepMeTU3NPOBAHHbIX
OTCeKax CaMOJIeTOB) C 3aMTON OT aTMOCHEPHbIX 0CaAKOB.

Mocne TpaHCNOpPTUpPOBaHUS TMpU  OTpULATENbHbLIX TeMrepaTypax
BCKPbITME SLLMKOB MOXHO MPOU3BOAUTb TOJSIbKO MOC/E BbIAEPXKM UX B
TeyeHnn 24 4yacos B OTanJIMBaeMoOM NMOMELLEHUNN.

Mpn TpaHCNOPTMPOBKE TEMJIOCYETYNMKM [O/KHbI 3aKpenssiTbCad  BO
nsbexaHne NnageHun n coyaapeHun.

12 NOBEPKA

TennocyeTynk NOANEXUT 0653aTeNlbHOM rocyAapCTBEHHOW MOBepKe B
cnepyrowmx cnyvasx:

e [epBMYHasl NOBepKa — MpW BbiNyCKE U3 NPOM3BOACTBA W Mocie
pPEMOHTa;

e Mepuoauyeckass NnoBepka — MO WUCTEYEHMUIO MEXMNOBEPOYHOro
WHTepBana;

MoBepka  TennocyeTuMka  AOJXKHa npoBOANTCS B opraHax
rocyaapCTBEHHOM METPONIOrM4Yeckon ciyxbbl  wnam nabopatopusx,
aKKpeauToBaHHbIX OpraHamu FoccrtaHpapTa.

Mpu cpaye TensocYéTYMKa B PEMOHT, MOBEPKY MacrnopT JAOSXKeH
HaXOAMUTbCS C TEMIOCYETUNKOM.

MNosepka TennocyeTynkos TOM-104M npoBOAUTCH B COOTBETCTBUM
c «Tennocyetunkn TOM-104. Metoauka nosepku, MPB MI1.1419-2004».
MNocnepoBaTenbHOCTb  AEWCTBMI B pexmme paboTbl  TenaocyeTymka
«lMoBepka» onucaHa B n. 7.5.

MeXnoBepouHbIli WHTEepBan TEnJ0CYETYMKOB MpU  BbINYCKE U3
npou3BOACTBa — 4 roga, Npy NEpNOANYECKON noBepke — 2 roaa.
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13 TAPAHTUU N3ITOTOBUTENA

MpeanpuaTMe-n3rotToBUTENb rapaHTupyeTt COOTBETCTBME
Tennocyetumka TpeboBaHmamM TY PB  100082152.001-2004 npwm
cobnogeHun notpebutenemM ycnoBuMi  TPAHCMOPTMPOBKM, MOHTaxa,
3KCnayaTaumm.

FapaHTMM pacnpoCTPaHSAKTCA TOJIbKO Ha TEM/IOCYETUMK, Y KOTOPOro He
HapyLeHbl NIOMbbl NPeanpusiTUS-U3roToBUTENS.

TennocyeTumk, y KOTOPOro BO BPEMSI rapaHTUIiiHOro cpoka 6yaet
06HApY)XEHO HEeCOOTBETCTBME CBOMM TEXHUYECKUM XapaKTepucTUMKam,
PEMOHTUPYETCA NPEANpPUATUEM-NITOTOBUTENEM UMW 3aMEHSETCA APYIUM.

B ToM cnyuae, ecnu npoBeAeHWE TapaHTUAHBLIX PEMOHTHbIX paboT
BIMSAET  HA  METPOJSIOrMYECKME  XapaKTEepPUCTUMKKU,  TenocyYeTunK
BO3BpaLlaeTcs NoTpebuTento co CBUAETENLCTBOM O MOBEPKE.

Mo Bonpocam FapaHTMVIHOFO 06CJ'IY)KMBaHVIﬂ cneanyer o6pau.|,aTbc9| B
CepBMCHbIVI LUEHTP NpeanpuaTnua-mn3rotoBuUTenNA:

Pecnybnuka Benapycb

223035 MuHckui panoH, n. Patomka, yn. NMapkoBas, 10
cekpeTapsb: Ten./cpakc (017) 517-17-47, 517-17-55

otgen npogax: Ten. (017) 517-17-89, Ten./cpakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LeHTp: . MuHCK, B. Xopyxen, 32A
aucnetyep: Ten. (017) 358-23-96, dakc (017) 337-10-27,
M06. +375-44-555-36-49
pemoHT: Ten. (017) 517-17-93
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http://www.arvas.by/

NPUNOXEHUE A
KapTa 3aka3sa TennocuyeTymka

KapTta 3aka3a N° TensocyeTymnka TOM-104M -
3aKa3uuk:

(HanMeHoBaHWe NpeanpusaTUs, agpec, TenedoH/dakc)

Knacc ToyHocTn Tenaocyérymnka no CTB EN 1434 (2 wm 1)

DN MNP, mm NMpuMeyaHune

1 kaHan (MHAYKUMOHHbIN)
2 KaHan (MHAYKUMOHHbIN)

Tvun NN DN, MM MpuMeuyaHue
3 kKaHan (4acToTHO-MMMYNbCHbIN) PCM-05.05C
4 kaHan (4acToTHO-MMNYJIbCHbIN) PCM-05.05C
MNpuMeyaHue - ecnu nHdpopmauus OTCYTCTBYET, T0 TennocyeTumK
n3mepuTenbHbiM ( -Mn) npeobpasoBaTteneM (-Mu) pacxoaa Ana 3 n 4 KaHaloB He
KOMIJIEKTYyeTCH ;

BCEIO (BapuaHT No yMOA4YaHUIO MoAYEPKHYT):

Konunyectso komnnekros (nap) TCN , AnvHa Lnorp (85/120/210) MM
Konunuyectso oanHOYHbIX TCI1 , AnvHa Lnorp (85/120/210) MM
MepexoaHoi kabenb AN NOAKIOYEHUSN

nHTepdeinca RS-232C (TOM-104 - ANA) (ga/Her)

Kabenb nogkntoveHus USB-Flash Hakonutens (ga)

Hanuuune ncrounmka nutanms N4 (gaa)

Hanwuuune moayns ceasun (Her/Ethernet/LTE

TokosbIl Bbixoa 4-20 mA (Hert/na)

Hannune fAononHUTENbHbIX AUCKPETHBIX BXOAOB/BbIXOA0B (4a3/HET)

KoMnnekTaumsa y3q0M MOHTaXHbIM (4a/HeT)

KoMnnekTaums KOMNIEKTOM MOHTaXHbIX YacTel: NpokKiagku

NapoHUTOBbIE, MOHTaXHble dnaHubl, 60NTbl, WNWNbKW, ranku (ga/HeT)

KomnnexkTauus NnpsiMOIMHENHbIMW yyacTKaMun (4a/Her)

KoMmnnekTaums kabenem nogkniodeHust (ga/Her):

Kabenb noaxntoyeHns MNP (curHanbHbIN) wT., AnvHa L (2/5/10/30) M
Kabenb noaxntodenns MNP (Bo36yxaeHue) wT., anvHa L (2/5/10/30) M
Kabenb nogkntodeHust TCl wT., annHa L (2/5/10/30) M

Lkad Tennocyetumka WUT (ga/Her):
ApanTep penenHbix Bbixogos APB-02 (ga/Her):

HanMmeHoBaHue cxeM yCTaHOBKMU

CxeMa ycTaHOBKMU NMpumeuyaHune

Cucrema 1
Cucrema 2
Cucrema 3
Cucrtema 4

Konuyectso npubopos LT.
MpumeyaHnsa
JomxkHocTb, ©.U.0. 1 M0o6. Ten. 3akasumnka
Mo KapTe 3akKa3a Ha npeanpuatun-m3rotoBuTesie CoCTaBndeTCcA CI'IeLlVICbVIKaLWIﬂ 3aKasa
Tennocyetumka. OnucaHue CI'IELI,VICDMKaLI,VIVI npuUBEAEHO B NaAcnopte Ha TEMI0CHETYMK
APBC.746967.039.400M TC.
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NPUNOXEHUE B
MaGapuTHble, yCTaHOBOYHbIE U NPUCOEANHUTENbHbIE pa3Mephbl

FabapuTtHble pa3mepbl MBB ncnonHenmns TOM-104M-1

Puc. b.1
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YcTaHoBoO4YHble pa3mepbl BB ncnonHeHunsa ToM-104M-1

159

a0

144

Puc. 6.2
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[abapuTHble N ycTaHOBOYHbIe pa3Mmepbl BB ncnonHenns TOM-104M-2
(3, 4), MecTo HaHeceHUs KJielMa noBepuTens

o5 168+0,3
@5

180
195+0,3
204

MecTo HaHeceHuns
KnerMa noseputens

Puc.b.3
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[[@abapuTHble, yCTaHOBOYHbIE 1 NpUCOeAMHUTENbHBbIE pasmepsbl [P

£ i |
ORE)
GRS
L Amax
YcnoBHoe PazMmep, MM
o6o3HayeHne | DN L hmax h Amax D D: d n
MNPM-25 25 155*2 232 174 115 | 115 85 14 4
nen-32 32 | 21073 254 187 | 180 | 135 | 100 | 18 | 4
MNPM-40 40 210*3 252,5 180 160 | 145 | 110 18 4
MPM-50 50 | 210%% 265 185 | 180 | 160 | 125 | 18 | 4
MNPM-80 80 242715 298 200 220 | 195 | 160 18 8
Mnpr-100 100 23013 315 200 232 | 230 | 190 22 8
MPM-150 150 3004 398 248 300 | 300 | 250 26 8
Puc.b.4
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MabapuTHble, yCTaHOBOYHbIE U NPUCOEAMHUTENBHBbIE pa3mepsl [PINM

>
©
S
=
1
Pk
o W
L
YcnoBHoe Pazmep, MM
0603HaueHue DN L hmax I \ Amax D
MNPMNM-15 15 10142 246 138 114 108 85
MPMM-25 25 101+2 246 138 114 108 85
MNPMNM-32 32 10142 246 138 114 108 85
MPMM-40 40 101+2 246 138 114 108 85
MNPMNM-50 50 10142 246 138 114 108 85
MPMM-80 80 180+2 278 138 114 140 125
Puc.B.5
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NPUNOXEHUE B
Cxema 3neKTpU4eCKUX NOAKMNOYEHMN TeNNOCUYETYMNKA

Bua TennocyeTymka Co CHATOW BEPXHEN KPLILLKOW UCMonHeHns TOM-
104M-4

A
P
A
P

@@
@

20000 K}
Bocoo IS

Xs3 I xs4

T[22

T[2[1]2]3
-4 [+ -]

HAN

=

}- A Tcon[ B
FINL | FN2 | 1jo1 | 1/02 |RS-485_1 RS-232_1‘ =
£ = == =M=
R e S L e,
DD\ DD\ D2 2ND DR DD / @

T3] [Tal3]ali]2]3l4lt]2]3]4]1]2 120102
mpr e [ T4 [ Tes [ Tee [
o Lom | T ] @ [ T3 [MO

% K. ICL [|@0|  [akp. TCA ||@e
*.TC || @°| |3 TC5 ||@e

#. 1C3 [|@0] |34 TC6 ||@e
T LT T T T T
G| 1 \ \ \ \ \ [ [

068660 @@@@@@@@@@@@@@@@éé@@%

Puc. B.1
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Cxema aneKkTprMyecKnx coeguHEeHUn TennocyeTynka ncnonHeHms TOM-
104M-1

o\_

®,

@ [ ad - = =] ™ @
T ] o P ———
Bo el oo ool —a—

5080855 8bododes

WP
-
-
|

0P| AL U A U] At

TC1 TC2

Puc. B.2
MpumeyaHue:

1. MopakntoyeHe aTYMKOB OaBrEHUs NPON3BOANTCS B COOTBETCTBUN CO CXEMOM
BHELLUHMX SNIEKTPUYECKNX COEAMHEHWIA, MPUBEAEHHOW B UX SKCMITyaTaUMOHHOM
OOKyMeHTaumu. Mpumep TUNOBON CXEMbI NOAKIMIOYEHUS AaTyMKa AaBMNeHUst ¢
TOKOBbIM BbIx0g4oM 4-20 mA npuBeaeH Ha puc. B.3a;
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Cxema aneKkTpMyecKnx cCoequHEHUN TENOCYETUMKA UCNOMNHeHMa TOM-
104M-2(3,4)

N - J/
KHOMKa Cﬂy)KeGHaﬂ

G3 G4 RS-485

+ -+ - AlcomM B

O eera e

[ [
&) L
Mnata —
aHanoroso o6paboTkn

+ -+ -
nrp1 nrpP2 é i AMP1|npP2
CUTH. CUTH. B036. |BO36.
eeceed kepeecbepearare @@

1

= F - o+ -

t wp.1CL [[@°] [ TCH [[@°

*p. 12 ||@- 3xp. 1C5_||@-

#p.7C3 ||[@=] |3k TC6 ||@e

Puc. B.3
MpumeyaHue:

1. ToaknoyeHre OaTyYMKOB AABMIEHMS NPOM3BOAUTCS B COOTBETCTBUM CO CXEMOWN

BHELLUHWX 3MEKTPUYECKNX COEOUHEHWUNA, NMPUBEOEHHON B UX 3KCMyaTauMOHHON
JokymeHTaumn. Mpumep TUMNOBOW CXeMbl MOAKMYEHUS AaTyvKka OaBMEeHUs C
TOKOBbIM BbIxogom 4-20 mA npueeaeH Ha puc. B.3a;

2. YactHbin cnyvan nogknioveHuns UMN1 n UM2 k kananam G3 (F/N1) n G4 (F/IN2)
npuBegeH Ha puc. B.4 (PCM-05.05C). MNpu nogkmtoveHun UM gpyrux tvnos
BHMMaTENbHO U3yunTe MX IKCMNyaTaLMOHHYI0 AOKYMEHTauMIo.

3.

B TennocyéTtunke ncnonHenus TOM-104M-2 He noagkntoyatotes uenu M1, UM2,
TC5, TC6

4. B Tennoc4yétyuke ncnonHenmsa TOM-104M-3 He nogkntodatoTes uenu MMP2
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MNogkntoyeHne AaT4YMKoB AaBreHns

CIREs] IR

OVA 3 | AWA 4
OVLO 1 | OVA 2

2 Q@@

MUTAHWE ona H]HD>

g

Puc B.3a

BHUMAHMUE!!! B Tennocyétunke ycTaHOBMNEH BCTPOEHHbIA WUCTOYHUK MUTaHUS C
3alMTON OT KOPOTKOrO 3aMblkaHuWs AN AaTYnkoB  M3ObITOMHOTO [aBneHus.
Moakno4eHnss BHELLHEro CTOYHMKa NUTaHnsa He TpebyeTcd. Ansa paboTbl AaTyMKoB
n36bITOYHOrO AaBneHus nepeknoyatens SAL gomkeH OblTb YCTaHOBINEH B BEpPXHEE
nonoxenue (nutanHue OW[ BKIOYEHO).
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Cxema anekTpuyecknx coeguHeHun npu nogknioveHm PCM-05.05C

I3
A Lo

[
\
02 | RS-485_1

PCM-05.05C

PCM-05.05C

NG NN
D LS | | (N

ux COX
—

NG NN
D LS | | (|

Puc. B.4
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B Tennocyetunke npegycMoTpeHa BO3MOXHOCTb nogktoueHns UM kak
c yactoTtHbIM (F), Tak u ¢ nmnynbcHbiM (N) BbIXOAHLIM curHasnoMm. lNepea
noakayeHnem Heobxoammo npasBuibHO CcKoHburypuposate WM n
NMpou3BEeCcTU COOTBETCTBYOLWME YCTaHOBKM B VIBB TensocuyeTumka.

YctaHoBKM B criyyae koHdurypupoBaHus PCM-05.05C Ha 4yacTOTHbIN
BbIXOAHOW curHan (pekomeHayeTcs)

YctaHoBku TOM-104M (cm. n. 7.4)

. Twn Bxopos G3,G4
YCTaHOBUTb YacTOTHbIN Tun Bxoaos G3 n G4 4ACTOTHLIE
YCTaHOBWUTb MaKCUMasbHbli Pacxos paBHbIM E3B ar XXX XXX
MakKcuManbHoMy pacxogy PCM-05.05C maxs, T4 XXX

G4s XXX XXX
YctaHoBuTb yactoTy Fmax3 = Fmax4 = 2000ly Fmaxd4, My XXXXXX

YctaHoBku PCM-05.05C (cm. nacnopt PCM-05.05C)
C nomoubto axamnepoB XT1, XT2 yctaHoBuTb TMN | axamnep XT1 — OFF (cHAT)

AVNCKPETHOroO BbIX0A4a — «CYXOM KOHTAKT» oxamnep XT2 - OFF (cHsaT)
C nomoubto axamnepa F/N ycraHoBUTb oxamnep F/N (none XP4)
YaCTOTHbIN TUN BbIXOAHOIO CMrHana pacxogomepa — OFF (cHsT)

C nomoubto axamnepa XTS5 oTKNOUYNTL KOHTPOSIb

oxkamnep XT5 - 23
JINHUM BbIXOAHOIO CUMrHana pacxogoMepa

YcTaHoBKM B criydae koHgurypupoBaHms PCM-05.05C Ha nmnynbCHbI
BbIXOAHOW curHan

YctaHoBku TOM-104M (cm. n. 7.4)

y . G3u G4 Tun BxopoB G3,G4

CTaHOBUTb MMMAY/bCHbIA TUM BXOA0B " MY TIBCHBIS
YCTaHOBUTb MaKCUMMasbHbIi PACXOA PaBHbIM G3B XXX XXX
MakcuManbHoMy pacxogy PCM-05.05C Kv G3, N XXX.XX
YCTaHOBUTL BEC UMMY/bCa, paBHbI Becy G4s XXX XXX
MMnNynbca, ycTaHoBReHHoMy B PCM-05.05C Kv G4, i/ xxx.xx

YctaHoBku PCM-05.05C (cm. nacnopt PCM-05.05C)

C nomoubto axamnepos XT1, XT2 ycrtaHosuTb TN | axamnep XT1 — OFF (cHAT)
ANCKPETHOro BbIX0A4a — «CYXOM KOHTaKT» noxamnep XT2 - OFF (cHaT)

C I'IOMOLLl,bIOuLI,)KaMI'Iepa F/N ycTtaHoBUTb mxamnep E/N (none XP4)
MMMYJIbCHbIMA TUMN BbIXOAHOIO CUrHana

— ON (ycraHoBneH)
pacxogomepa

C nomoubio axamnepa XT5 oTKNOUNTL KOHTPOIb
JINHUWN BbIXOAHOIO CMrHajaa pacxoAomepa

oxamnep XT5 - 23
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NPUNOXEHUE I
CxeMbl MeHIo pexuma «Pabouni»

Cxema MeHIo pexuma «Pabouniiy gns cxembl yyeta « PACXOLOMEP V»

CUCTEMA N
Pacxogomep V
¢
O6bem V me
X XXXXXX
O6BbemHbIN pacxon,
G X.XXXX MY
Tpab Y:MM
THap 4Y:MM
TTH Y:MM
Tan Y:MM
Bpems B ownbke
Tnt Y:MM
ApxuB VA
TG1T Y:MM
TG Y:MM

Owunbkn Cuct N

Puc. .1
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Cxema MeHio pexuma «Pabouniny ansi cxeMbl yyeTa

«PACXOOOMEP M»

CUCTEMA N
Pacxogomep M
o]
Macca M T
X XXXXXX \
MaccoBbI pacxog,
G XXXXX T/
Apxus \
O6bem V m®
/ X.XXXXXX
Ownbkn Cuct N T
O6beMHbIN pacxop
| G X.XXXX MY
TG?T Y:MM /
TGl Y:MM Temnepatypa
\ t xxx.xx °C
Bpewms B owwnbke —_—— _/_ _—
TnT Y:MM r,[l,aBneHme '
\\ :p X.Xxx MlMa ll
PH 4MM I ——Tpa6 4:MM
on H-MM THap MM
Puc. .2
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Cxema meHio pexuma «Pabouniny ana cxembl ydeta «MATMCTPATb»

CUCTEMA N
Maructpanb
Yy (Shépra G MBT- |
OHeprusi Q Tkan L 000X |
X 3000000x [~J3neprus @ rox |
Apxus : X XXXXXXX ll
———c -
MouwHocte P
Owwnbkn Cwuect N XX.XXxX [Kan/y
—= / . Mowpocts P |
: MM xx.300cx MBT !
TG Y:MM l____L____
[ Mowrocts P~ |
Bpewmsi B owwmnbke XX XXXX [/ '
TnT Y4:MM l____I____l
T \ - Macca M T
TH 4:MM X XXXXXX
Tan Y:MM 7
\ MaccoBbIi pacxoq
Tpab I, G XXXXX T/4
THap Y:MM /
O6bem V me
o _& _ X XXXXXX
:-ﬂasneHme :
P f)g(X_MIIa_ i O6beMHbIN pacxon
—1G XXXXX M4
Temnepatypa
t XXX.XX °C
Puc. .3
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Cxema mMeHio pexuma «Pabouniny anga cxem yveta «[NMOOAYAY,

«OBPATKA», «XONOO»

CUCTEMA N
Mopava (O6patka,Xonon)
Y
OwepraQrlkan | =
X XXXXXXX [Snepms O ok )
\I.__I__E_S_'D)'(XXXI
ApxuB OHeprusi Q MBT*y JooX
: X XOKXXX |
—_———————
Ownbkn Cwuct N MowHoctb P
XX.XXxX [kan/y
/A Morui —= - |
TG1* 4:MM MouwHocte P
TGV Y:MM N XX.XXXX MBT]I
I J W
Tnt Y:MM rMOLLlHOCTb P |
T:atd Y:MM XX XXXX TIpK/Y I
A |
\ [
TTH Y:MM Macca M T
Tan 4IMM X XXXXXXX
\ 7
Tpab Y:MM MaccosBblli pacxoq
THap Y:MM G XXXXX T/
VA
I'____X___I O6bem V M
IpI'I Xx.xxx MMa -~
lpO X.Xxx MMa
________ O6bemHbIi pacxon,
PasH. Temnepartyp G X.XXXX MY
tNt0  xxx.xx°C | [t XXX.XX °C
tO XXX.XX °C
Puc. .4
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Cxema MeHIo pexnma «Pabounin» gna cxembl ydeta « TYINTMKOBAA MBC»

ApxvB
Ownbkn  Cuct N
/
T.GT Y:MM
[
Tnt Y:MM
T: atd Y:MM
[
TTH Y:MM
Tan Y:MM
\
Tpab Y:MM
THap Y4:MM
—_——_— N
I-pr xxxx MMa |
:px X.Xxx MlMa :
_______ N
PasH. Temnepartyp
tr-tx  xxx.xx °C

CNCTEMA N
TynukoBasi 'BC
« Y
Oneprva Q Tkan MBheprus Q rox !
XXX [Nem L v ssnryyy |
Queprvss Q MBt*y L —1)
I X XXXXXXX
| bty |
MowHocTte P
XX.XXXX [Kan/y
N —————
rMOLLl,HOCTb P |
XX XXXX MBTI
P oy
rMOLLl,HOCTI: P |
N XXXXXX TR/ :
——-—==-
Macca M T
X XXXXXX
/
MaccoBbIi pacxoq
G XXXXX T/M
/
O6bem V m®
X XXXXXX
O6beMmHbIN pacxos
XXXXX MY
tr XXX.XX °C
tx XXX.XX °C
Puc. .5

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema mMeHIo pexunma «Pabounn» gns cxemsl ydeta «[OOMNTKA HCO» u

«NOANMATKA NCTOYHNKA»
CUCTEMA N
Mognutka HCO (Moan.
NCTOYHMKA)
Y
OHeprua Q Tkan JI-SHeprvm Q Ox :
XXX [N3peprus @ MBrea 10X
Apxus : XXOOKXXX
MowHoctb P
Ownbkn Cuct N XX.XXxX [kan/y
=N ___
/ rMOLLI,HOCTb P I
TGT 4'MM : XX XXXX MBT:
"Mowrocts P~ )
[ XX XXXX TIDK/Y !
TnT Y:MM l———\—————l
T.4atl Y:MM
T Macca M T
TTH Yy:MM X XXXXXX
Tan Y4:MM i
\ MaccoBbin pacxog
G . /
Tpab Y:MM /X XxXXx T
THap Y:MM O6bem V e
XXXXXXX
I-pO x.xxx MMa |
Ipx x.xxx MMa ! O6beMHbIN pacxon
R J\ G XXXXX MY
PasH. Temnepatyp |—tO XXX.xx °C
tO-tx  xxx.xx °C tx XXX.xx °C
Puc. .6
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Cxema

MeHIo pexuma «Pabouniiy onsa cxembl yyeta «[MOOJAYA+P»

CUCTEMA N
Mopava+P
4
Oneprua Q  Tkan o= ————— |
XXX [~ SH_GP_“’E' Q Thx |
Apxus I-C-)Hepn/l;l Q MBT*y fox
: X XXXXXXX
————x===
Owubkn Cuct N MouiHoctb P
xx.xxxx Mkan/u (_ _ _ _ _ _
TVoWHoCcTb P
. L . 'Y l L———- § MBr!
TG1T 4:MM MouwHocts P |
TGl Y:MM N XX XXXX [/ h
[ it i
Tnt 4MM Macca M T
T:atd Y:MM XXXXXXX
T I
TTH Y:MM Macca MO T
Tan Y:MM X.XXXXXX
A\ /A
Tpab 4:MMm Gn XXXXX T4
THap Y:MM GO XXXXX T4
______ N — 7
Mon x.xxx MMa | O6bem VI M
IpO xxxx Mra ! X XXXXXX
P N
Pa3H. Temneparyp O6vem VO M3
tNt0  xxx.xx °C X.XXXXXX
tn XXxxx °C | |GM  x.xxxx M4
tO xxxxx °C | GO xxxxx M
Puc. .7
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Cxema MeHio pexuma «Pabounn» gna cxembl ydeta « TEMJIO/XONOO»

CUCTEMA N
Tenno/Xonon
A\
OHeprua QT kan
Apxus il | EY—c—
X XXXXXXXX
Owunbkn Cuct N
MowHocTb P
XX.XXxx ['kan/y
Tal 1 4Y:MM X
T x S Macca Mt T
TGy T L"IMM X XXXXXX
: : .
— ’LLMM Macca Mx T
TGT T H:MM X XXXXXX
: : |
TS — G X.XXXX T/
T
TTH Y:MM ,
TnT Y:MM i
A Ob6bem VT M
Thap T HMM T . X XXXXXX
e L“QM O6bem Vx me
Tpab 4:MM X XXXXXX
Ton v G XXXXX MoTY
o1 ™ ooocMMa
lp_2 -— —Xﬁxi'\inf ~ t1 Xxx.xx °C
0
PasH. Temnepatyp 12 XXX.XX "C
t1-t2 XXX.XX °C
Puc. .8
84
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Cxema meHio pexnma «Pabounn» ans cxembl yueta «OTKPbITAA»

CWUCTEMA N OCH./NMETO1/METO2

OrtkpbiTas
“y
h ________
OHeprua Q  kan rSHeprvm o x|
Apxvie xoooooox | o=l X XXX
OHeprua Q MBT*y oo
! XXXXXXXX
27 —=1
Owunbkn Cwuct N
MowHocts P [ ___ _ _ _ _ _
XX.XXxx ['kan/y IMou.mocw P :
e ——— MB:
Bpewms B pesepce MotuHocTs P e MET
Tpes 4:MM 00 Ml |
. leq === I
TG1 MM Macca MM T
TGl MM X.XXXXXX
T
Tnr H:MM Macla MO T
T.atd | Y:MM XK
TTH Y:MM I
Tan MM Gn XXXXX T/M
GO XXXXX T/M
Tpab Y:MM 7
THap MM O6bem VI m°
= i yp—— X XXXXXX
[asneHne : 7
(PX_xxxxMa 06bem VO m°
=S —————— XXXXXXX
pn x.xxx Mra |
IlpO X.XXX MI'Ia]I GM xxxxx M
_____ I~ GO XXXxXX M4
M40 xxx.xx °C | —
tx XXX.XX °C tn XXX.XX °C
tO XXX.XX °C
Puc. .9

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



Cxema mMeHio pexuma «Pabouniny ons cxembl ydeta «'BC

LMPKYNSLMS»
CUCTEMA N
BC umpKynaums
<y Grcprn Qoo !
OHeprua Q  kan ﬁ —_————— _X-_XX'_Xﬁog )
ApxnB B X XXXXXXX I(3Hepr|/|9| Q MBT*y
0 X XXXXXXX
MouwHocTb P
Ouwmbkn ~ Cnet N XX.Xxxx Mkan/d
N e
/ rMOLLlHOCTb P :
TG* Y:MMm Moupocrs P MBT,
| XX.XXXX O/ r
[ -—- |
. ! Macca M1 T
Tnt 4:MM X XXXXXX
T:atl Y:MM T
| Macca M2 T
TTH MM XXXXXXX
Tan Y4:MM ]
T Gl XXXXX T4
Tpab MM G2 XXXXX T4
THap Y:MM OGnem V1 L w
l-ﬂ—aB;;*%— == X XXXXXX
:p3 x.xxx MlMa : O6bem V2 m°
_I'_ ___________ ~~ — X XXXXXX
Ipl x.xxx MMa |
lp2 x.xxx MMa N Gl xxxxx My
________ G2 XXXXX MM
t1-t3 XXX.XX
t2-t3 XXX XX I XXX °C
Temnepatypa "
3 XX XX °C t2 XXX.XX “C
Puc. .10
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Cxema MeHto pexunma «Pabouniny ans cxembl yyeta « MICTOYHUKY,
pexum paboTbl — « ICTOUYHUKY

CWCTEMA N
McTounuk
@y
= OHeprua Q kan I'S_He_pr;ﬂ_Q_ rox |
XXXXRXXKX |~ | L XXOOXKKX ]I
ApxuB — {uepmn Q MBru F
I XXXXXXXX
e =1
Ownbkn Cuct N MouuHocTe P
XXXXXX TKanM b — - — [
Mownocte P
N o I
TEG U H:MM MVowpocts P K MBT
TG{ H:MMm XX.XXXX Ty
/ [ P |
TnT Y:MM Macca MnN T
T.atl Y:MM XXXXXXX
I 1
TTH Y:MM Macca MO T
Tan Y:MM X.XXXXXX
I |
Tpab Y:MM Macca Mn T
THap Y:MM X.XXXXXX
[C===— - - I
I,ElaBneHme | Gn XXXXX T4
lp|'| X.Xxx MMa | GO XXXXX T4
T T T T 7
:-pl'l x.xxx MMa : MaccosblIii pacxon
lpO X.xxx MMa I Gn XXXXX T/Y
______ ~— .
trt0  xxx.xx °C OGbem VI m’
tn XXx.xx °C XXXXXXX
tn XXX.XX °C O6bem VO w3
to XXX.Xx °C X.XXXXXX
OB6beMHbIl pacxo, 3
Gn x.xxx’; Mslf' NGM xoooo wo HOOBEM Vi . xxxx“ix
GO xxxxx My :
Pnc. .11

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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CxeMa MeHlo pexuma «Pabounn» ansa cxembl yyeta «MCTOYHUK>»,
pexum pabotbl — «P-Mogayva+Moan.»

CUCTEMA N
P-Mopava + Moan.
!
OHeprna Q  Tkan
(I et N S ——
X XXXXXXXX I-3Heprv|;4 Q Idx |
I 5 = L_———— KXXXX I
ApxvuB Oneprna Q MBT*y - =1
l XXXXXXXX
| Pyl |
Ownbkn  Cuct N Mouocte P
XX.XXXX [kan/y
_ _Mowpocrs P~ |
TG 1T Y:MM MowrocTs P Il\_/lB_T]
TG YMM | X000 T
/ —— — — -—— —
Tnt Y:MM Macca MIN T
T.atd Y4:MM X XXXXXX
I 1
T . Macca MO T
Tan Y:MM XXXXXXX
T
! } Macca Mn T
1"36 H:MM X XXXXXX
Hap Y:MM T
o _\___ Gn XXXXX T4
I-p xxxx MMa | GO XXXXX T4
IpO x.xxx MMa =
| t—- MaccoBbiit pacxog
PaaH. Temneparyp Gn § XXXXX T/
0,
tr-t0  xxx.xx °C OBvem Vi e
tn XXX.XX °C X XXXXXX
0
0 Xxxx C O6em VO
O6beMmHbIN pacxoa X XXXXXX
G xxxxx My -
NGM  xxxxx M |{O6bemvn M8
GO X.XXXX MMy X XXXXXX
Puc. .12
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Cxema meHio pexuma «Pabounin» ans cxembl ydeta «HCO»

CUCTEMA N
HCO
________
OHeprist Q Tkan I'Céueprvm Q MBt*y !
XXKKXKKKK | [ == = = = o 104 !
Oneprus Q Tx Y1
I XXXXXXXX
ApxvB - ~=!
MowHocTs P
/ XX.XXXX [kan/y
fr==——=——
Ownbkn  Cuct N L= —\- - MO—M—HOCTb P VB
Mownocte P IXX-Xxxx MBT)
XX.XXxX [/ I
/ Sy
$G T tJEMM Macca MM T
G “‘;"M XXXKXXX
\
T!"T MM Macca MO T
T.at ”-M'M XXXXXXX
TtH Y:MM l
Tan GMM Macca Mn T
T XXXXXXX
Tpab Y:MM I
THap Y:MM Gn XXXXX T/4
e ——— GO XXXXX T/4
:'D,asneume : /
lp_x - _X ﬁXiMn_a =1 MaccoBbiii pacxop
rpﬁ T o Mia ! Gn XXXXX T/
:pO X.xxx MMa /
————— == O6bem VIl W’
M40 xxxxx °C XXXXXXX
tx XXX.XX °C
06beMVO W
tn XXX.Xx °C X.XXXXXX
t0 XXX.XX °C
06bem Vn m
OBbeMHbI pacxoa 3 XXXXXXX
Gn oo M3 18 X My
GO XXXXX M4
Puc. .13
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Cxema MeHI0 pexunma «Pabounii» onsa cxemsl ydeta « Temnepatypa»

90

CUCTEMA N
Temnepatypa
V
Temnepatypa
t XXX.xx °C \
Tpab Y:MM
THap Y:MM
TTH Y4:MM
Tan Y:MM
ApxuB /

Owwnbkn Cuct N

Puc. .14

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



NMPUNOXEHMWE O
CxeMbl MeHI0 pexuma «HacTponkum»

Cxema mMeHIo «HaCTp0|71KM N3MepUTENIbHbIX KaHarnoB» pexnma
«HacTtpounkn»

HacTpoitku
W3M. KaHamnoB

G

Otcedka G1 v G2 v XX
XXX % L—"ce XXxxxx [ 1611 XXX %
G1y XXX %
KoHTponb nuHm
B036. G2 [JA/HET ny2 XXX
Z Gs XXX.XXX
KoHTponb nuHum <
8036. G1 [IAHET G2t XXX %
— G2y XXX %
KoHTponb nyctoit .
Tpy6Ll G4 AN AA/HET Tun Bxopos G3,G4
L YaCTOTHbIE/MMIYNbCHbIE
KoHTpons nycroi 7T T
Tpy6bl G3 }le/lﬂl: OAHET nv3 XX
KowTpons nycroit Av4 XXX
Tpy6bi G2: IAHET L b
T G38 XXX XXX | [G3B XXX.XXX
KoHTpons nyctoi Fmax3, [y xxxxxx [ [Kv G3, il xxx.xx
Tpybbl G1: JAHET I
{ G3?T XXX %
P4 por, MMa  x.x G3y XXX %
v/ N\
\ G4s XXX XXX | [G4B XXX XXX
avna. X-XX MA Fmax4, Ty xxxxxx| |Kv G4, nfu - Xxx.xx
pmax = xxMMa /
........... N, G4t XXX %
MapameTpsl G4l XXX %
B ~ Tun TCM:  X.XXXX
P1 por, MMMa XN
Aot X anaz: X-XX MA
pmax = xxMMa
Puc. A.1

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.

91




Cxema MeHio pexuma «HacTtponkn» ang cxembl ydeta
«PACXOOOMEP V»

MapameTtpbl Cuct. N
Pacxogomep V

'
G mam/npor
P

= XXX%

OcTtaHoB: XXX
Cucrema: XXX
MamepuT. kaHanbl
G: x

Puc. 4.2

Cxema MeHio pexuma «HacTtponkn» ang cxembl ydeta
«PACXOOOMEP M»

MapameTpbl Cuct. N
Pacxopomep M

V
G nam/nporp

= XXX% \

T nam/nporp
M3m. kaHan: X
T= xxx °C
N3veput. kaHanbl
G:ix tx p: X
\ P nam/nporp
M3m. kanan: X
OcTtaHoB: XXX P= x.x MMa
Cucrema: XXX
Puc. 4.3
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Cxema meHio pexuma «Hactponkn» ans cxemsl yyeta « MATUCTPATTb»

MapameTpbl Cuct. N

Maructpanb
o
G nam/nporp
= XXx% \
T nam/nporp
M3m. kaHan: X
T= xxx °C
M3mepuT. kaHanbl
G:x tXx p: X
P nam/nporp
N3m. kaHan: X
P= X.Xx MlMa
OcTaHoB: XXX
Cuctema: XXX
Puc. 0.4
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Cxema MeHIo pexnma «HacTtpoikn» ans cxembl ydeta «[MMOOAYA» n
«OBPATKA»

MapameTpbl Cuct. N

Mopava(O6patka)
1
G nam/nporp
= XXX%
™ nam/nporp
Mam. kaHan: X
TN = xxx °C
\
TO nam/nporp
M3m. kaHan: X
WN3mepuT. kaHanb! TO = xxx °C
G:ix XX Pp:xx l
\ PM nam/nporp
- M3m. kaHan: X
OcTaHoB: XXX PM = x.x MMa
Cucrema: XXX /
\ . PO nam/nporp
atd,°C XXX W3m. kawHan: X
PO = x.x MMa
Puc. 1.5
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CxeMa MeHlo pexunMa «HacTporkmn» ansa cxembl ydyeta «TYMMUKOBASA
BC»

MapameTpbl Cuct. N
Tynukosasi F/BC

“y

G nam/nporp

G= XXX%
Tr nam/nporp
M3m. kanHan: X
Tr= xxx °C
M3mepuT. kKaHanbl Tx \MsM/nporp
Gix txx  prxx MN3Mm. kaHan: X
\ Tx = xxx °C
[
OcTaHoB: XXX Pr nam/nporp
Cucrema: XXX M3m. kaHarn: X
\ Pr= x.x MMa
atd, °C XXX VA
Px nam/nporp
M3m. kaHan: X
Px = x.X MlMa
Puc. 0.6
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Cxema MeHto pexunma «HacTtporkuy ansa cxembl yyeTa «[MOAMNTKA
HCO» n «MNOAMNTKA MCTOYHUKA»

MapameTpbl Cuct. N
Moanutka HCO(ncTovHuka)

V
G nam/nporp
G= XXX% \
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
M?MepI{IT. KaHaJ'.IbI TX \|/|3|v|/np0rp
Gix txx prxx N3M. kaHan: X
\ Tx = xxx °C
OcTaHoB: XXX /
Cuctema: XXX PO uam/nporp
M3m. kaHan: X
\ PO = x.x MMa
/
0,
atd,°C XXX Px nusm/nporp
M3m. kanan: X
Px = x.x MlMa
Puc. A.7
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Cxema MeHio pexuma «HacTtponkmn» ansa cxembl ydyeta «[MTOOAYA+P»

MapameTpbl Cuct. N

Mopava+P
V
Gn nam/nporp
GlMN= XXX%
GO 3M/npo
MamepuT. kaHanbl GO= o n)?x;so
G:ixx txx p:xx
/ T nam/nporp
OcTaHoB: XXX Nsm. kanan: X
Cuctema: XXX TN = xxx °C
\ TO nam/nporp
0,
atd, °C XXX Mam. kaHan: X
TO = xxx °C
P nam/nporp
N3m. kaHan: X
PO nam/nporp | PN= x.x MMa
M3m. kaHan: X
PO = x.x MIMa
Puc. 4.8

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



Cxema mMeHt pexxuma «Hactponkny ans cxembl yyeta « OTKPBITAA»

MapameTpbl Cuct. N

OTkpbITas
V
GrIl nam/nporp =
GN= XXX %
N3amepuT. KaHanbl GO n3m/nporp
G:xx tI XXX p: XXX GO= XXX %
Pexuvm paboTbl T n3m/nporp
XXXXXXXX M3Mm. kaHan: X
/ = xxx °C
Mpn M2>M1: \
Q=01/Q=0Q1+Q2 TO nam/nporp
Wam. kaHan: X
l TO = xxx °C
OcTtaHoB: XXX
Cuctema: XXX
\ Tx uam/nporp
At °C XXX Mam. kaHan: X
' Txa=x Txn=x°C
PM nam/nporp
Px n3m/nporp Mam. kaHan: X
M3m. kaHan: X PIM = x.x MlMa
Px = x.x MlMa
PO nam/nporp
N3m. kaHan: X
PO = x.x MMa
Puc. 4.9
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Cxema MeHO pexuma

«HacTponkn» pna cxembl yyeta «[BC
LUUPKYIAUNA»
MapameTpbl Cuct. N
MBC umpkynsauus
=
[aTtumkun notoka:
Gl=xxx  G2=xxx
N3amepuT. kaHanbl \
G: XXt XXX Pr XXX Gl nam/nporp
/ Gil= XXX %
OcTaHoB: XXX \
Cucrema: XXX
[ G2 uam/nporp
G2= XXX %
P3 nam/nporp °
Mam. kaHan: X
P3 = x.x MlMa
T1 nam/nporp
\ Mam. kaHan: X
P2 nam/nporp Ti= xxx_°C
M3m. kaHan: X /
P2 = x.x MMa T2 nam/nporp
Mam. kaHan: X
P1 uam/nporp T2 = xxx °C
MN3m. kaHan: X T3 aToor
P1= x.x MMa nporp
MN3m. kaHan: X
Txa=x Txn=x°C
Puc. .10
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Cxema MeHto pexuma «HacTtponkny ans cxembl yyeta « MCTOYHNK»

MapameTpbl Cuct. N
McTouHnK
-
Gl nam/nporp
Gll= XXX%
GO nam/nporp
GO= XXX%
AN
MamepuT. kaHarnbl Gn uam/nporp
G: XXX T XXX P: XXX Gn= XXX%
™ nam/nporp
M3m. kanan: X
TN = xxx °C
OcraHoB: XXX
Cucrema: XXX
\ TO nam/nporp
~ M3m. kaHan: X
atd,°C XXX TO = xxx °C
/
\ Tn uam/nporp
Pn uam/nporp M3m. kaHan: X
WN3m. kaHan: X Tn= xxx °C
Pn= x.x MMa
PN nam/nporp
M3m. kaHan: X
PO V|3M./nporp | pn= xx MMa
M3m. kanan: X
PO = x.x MlMa
Puc. .11
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Cxema MeHIo pexuma «Hactponkn» ans cxembl yyeta «P-INogayva+loan.»

MapameTpsl Cuct. N
P-Mopava + Moan.

-
Gn uam/nporp
GlN= XXX%
MamepuT. KaHanbl gg_ “3M/”p0|'§>
G XXX tXX p:XX = = XXx%
Gn n3m/nporp
Gn= XXX%
OcTaHoB: XXX
Cuctema: XXX ™ MSMIPOTp
Mam. kaHan: X
Tn= xxx °C
atd,°C XXX

TO nam/nporp

M3m. kaHan: X
\ TO = xxx °C

PO nsm/nporp PN uam/nporp

W3m. kaHan: Xt Wam. kaHan: X

PO = x.x MMNa PM = x.X MMa
Puc. A.12

BHUMAHUE!!! MNpwu pexume pabotel P-INogava+ogn. kaHanbl
n3MepeHnst TemnepaTypbl U AaBMeHNs1 B TpyOONpoBoae NOAMNUTKA He
MCMNOJb3YIKOTCA.
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Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



Cxema MeHIo pexurMa «Hactponku» ansa cxembl yyeta «Xonog»

102

MapameTtpbl Cuct. N
Xonopg
2!
G nam/nporp
= XXX%
Tn nam/nporp
N3amepuT. kaHanbl MN3m. kaHan: X
G:x XX pIxx T = xxx °C
\
TO nam/nporp
Mam. kaHan: X
OcTaHoB: XXX TO= xxx °C
Cucrtema: XXX l
PN nam/nporp
Mam. kaHan: X
PM = x.x MlMa
[aTumk noToka:
MOOAYA/OBPATKA /
PO nam/nporp
\ N3m. kaHan: X
PO = x.x MlMa
atd, °C XXX
Puc. .13

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



Cxema MeH0 pexuma «Hactponkn» ansa cxembl yyeta « Tenno/Xonog»

Mapametpbl Cuct.N
Tenno/Xonopn
g
Gt nam/nporp
Gt= XXX%
Gx nam/nporp
M3mepuT. kaHanbl Gx= XXX%
G:xx tixx p:xx
/ T1 nam/nporp
M3m. kaHan: X
OcraHos: XXX T1= xxx °C
Cuctema: XXX |
T2 nam/nporp
Mam. kaHan: X
T2= xxx °C
[aTtumk noToka: /
MOOAYA/OBPATKA P1 nam/nporp
M3m. kaHan: X
\ P1= x.x MMNa
4td,°C xxx L P2 nam/nporp
M3m. kaHan: X
P2 = x.x MMa
Puc. .14

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema MeHio pexvma «HacTtponkn» ana cxembl ydeta «HCO»

MapameTpbl Cuct. N
HCO

@y

Gn nam/nporp
Gl= XXX%0 L
MamepuT. KaHanbl / GO nam/nporp
GI XXX XXX P: XXX GO= XXX%
/ Gn nam/nporp
OcTtaHoB: XXX Gn= XXX%
Cuctema: XXX
I T nam/nporp
4t °C XXX M3m. kaHan: X
TN = xxx °C
Px uam/nporp TO nam/nporp
W3m. kaHan: X N3m. kaHan: X
Px = x.Xx MMa TO = xxx_°C
PO nam/nporp Tx Mslv!/nporp
. M3m. kaHan: X
N3m. kaHan: X [ Tx = oo
PO = xxMMa | |PMN nam/nporp X= XXX
Mam. kaHan: X
PM = x.x MMa
Puc. .15

104

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



MapameTtpbl Cucr.

Temnepatypa

N

-

T
T=

M3m. kaHan: X

nam/nporp

xxx °C

C

M3amepuT. kaHanbl
G: tx p: X

OcTaHoB:
Cuctema:

XXX
XXX

<

Puc. 116
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NMPUNOXEHUE E
Mopsaok pa6oTbl UHTErpaTOpPoOB TeNnoc4YeT4YNKa

Tabnuua E.1
ud § Bo3Mo>kHble koM6uHaumn HC n TH, Mopspok pa6oTtbl
% § BO3HMKalolMe B CUCTEME yyeTa uHTerpaTopos npu6opa E g
] WUHanka- =20
§ Et ;~ um‘: Ha ‘:':, 5 s
A 2| > WKN T 2 X
S 81 TH | AT Gl Gt At o :: ol o TG) | TGT | TAtl| MBB 2 ie
2 (<4 g s ® =z| E g5
= = Il o T| | E =
E- <4 O F| F| | 5
HeT | HeT | HeT HeT HeT + B I I R - - - - -
HeT | HeT HeT ecTb HeT - - + | -] -] - - + - G 2
HeT | HeT | ecTb ecTb HeT - SO S N I - - Gl, Gt 1,2
HeT HeT ecTb ecTb ecTb - + - - - + - - AGtt' G"h 1,2,3
HeT | HeT HeT HeT ecTb - - + | -] -] - - - + Atd 3
HeT | HeT ecTb HeT ecTb - E N N N + - - Gl, Atd 1,3
HeT | HeT ecTb HeT HeT - - + | -] -1 - + - - Gl 1
- HeT | HeT HeT ecTb ecTb - -+ - - - + - GT, At 2,3
%1 HeT | ecTb HeT HeT HeT - - + - - + - - - nt 5
{5 HeT | ecTb HeT HeT ecTb - - + - - + - - - nT 5
eCTb | HeT HeT HeT HeT - - + - + - - - T.H. xxxx 4
ecTb | HeT HeT ectb HeT - - + | - |+ - - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb HeT - - + - + - - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb ecTb - - + - + - - - T.H. xxxx 4
ecTb | HeT HeT HeT ecTb - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT ecTb HeT ecTb - - + | - |+ - - - T.H. xxxx 4
eCTb | HeT ecTb HeT HeT - - + | -+ |+ - - - T.H. xxxx 4
ecTb | HeT HeT ecTb ecTb - R - - - T.H. xxxx 4
ecTb | ectb HeT HeT HeT - - + | -] - |+ - - - T.H. xxxx 4
ecTb | ecTb | HeT HeT ecTb - S+ - -]+ - - - | T-H. xxxx 4
HeT | HeT HeT HeT HeT + + |+ -] - - - - - -
HeT | HeT HeT ecTb HeT - + |+ | - - - + - G 2
HeT | HeT ecTb ecTb HeT - + |+ -] - - + - - Gl, Gt 1,2
HeT | HeT ecTb ecTb ecTb - -+ |- - - - - + AGtt, Gt 1,2,3
HeT | Her HeT HeT ecTb - S+ - - - - - Atd 3
HeT | HeT ecTb HeT ecTb - SO S I I + - Gl, Atd 1,3
g HeT | HeT | ectb Het HeT - + |+ -] - - + - - Gl 1
HeT | HeT HeT ecTb ecTb - -+ - - - - + GT, Atd 2,3
HeT | ecTb HeT HeT HeT - -+ - - - - - nT 5
HeT | ecTb HeT HeT ecTb - -+ - - - - - nT 5
ecTb | HeT HeT HeT HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | Her HeT ectb HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | Her ecTb ectb HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT ectb ectb ectb - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT HeT HeT ecTb - - + | - |+ - - - T.H. xxxx 4
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ecTb | HeT ecTb HeT ecTb - E B N - T.H. XXxx 4
eCcTb | HeT ecTb HeT HeT - - + - + - T.H. xxxx 4
eCcTb | HeT HeT eCcTb ecTb - - + - + - T.H. xxxx 4
eCTb | eCTb HeT HeT HeT - - + - - T.H. xxxx 4
eCTb | eCTb HeT HeT ecTb - - + - - - T.H. xxxx 4
Het | Her HeT HeT HeT + - + | + - - - -
HeT | Her HeT ecTb HeT + SO S S I - GT 2
HeT | Her | ectb ectb HeT + |-+ |+ ] - - - Gl, GT 1,2
HeT | HeT ecTb ecTb ecTb + - + |+ - - - ftll’ GT, 1,2,3
HeT | HeT HeT HeT ecTb + - + |+ | - | - - Atd 3
HeT | Her | ectb HeT ectb + |-+ +] -] - - Gl, Atd 1,3
HeT | HeT ecTb HeT HeT + - + |+ | - | - - Gl 1
HeT | HeT HeT ecTb ectb + |- [+ |+ - - GT, Atd 2,3
HeT | ecTb HeT HeT HeT - - + - - - nT 5
HeT HeT | ecTb HeT HeT ecTb - + - - nT 5
ecTb | HeT HeT HeT HeT - - + | - |+ - T.H. xxxx 4
ecTb | HeT HeT ecTb HeT - - + | - |+ - T.H. xxxx 4
ecTb | HeT ecTb ecTb HeT - - + | - |+ - T.H. xxxx 4
ecTb | HeT ecTb ecTb ecTb - - + | - | + - T.H. xxxx 4
ecTb | HeT HeT HeT ecTb - - + | - | + - T.H. xxxx 4
ecTb | HeT ecTb HeT ecTb - - + | - | + - T.H. xxxx 4
ecTb | HeT ectb HeT HeT - - + | - |+ |+ - T.H. xxxx 4
ecTb | HeT HeT ecTb ectb - - + | - |+ |+ - T.H. xxxx 4
ecTb | ecTb HeT HeT HeT - - + | - - |+ - T.H. xxxx 4
ecTb | ectb HeT HeT ectb - - + | -] -]+ - T.H. xxxx 4
NpumMeyarna:
e «+>» — WHTerpaTop BeAEeT CHET C HAKOMJIEHNEM, «=> — UHTErpaTop OCTaHOBJIEH;
e NpUW OTKJYEHUU NUTaHUS MHTerpaTop Tpab ocTaHaBNMBaETCs, Nocne BKIIOYEHUS paccyuUTbiBaeTCcs BpeMs npubopa B
BbIK/TIOYEHHOM COCTOSIHUM U NpubaBnseTcs K uHTerpatopy Tan;
e NPV BKIIOYEHUWN/OTKIIOYEHNN MUTAHUS B apXuBe AaHHbIX BUKCUpyeTCs Koa 6 B Yace, KOrAa NMUTaHUe OTKIIOUUAN U B
yace, Koraa NUTaHue BKIOYNAN;
XXXX - cumBoa TH.
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NMPUNOXEHUE U
HacTtpoika mogema
MNepen TeM, Kak NOAKAOYATb MOAEM K TEMNOCYETUYMKY, ero Heo6xoammo
HacTpouTb. [nga 3Toro MoaeMm noakntdaetrcs k [K v 3anyckaetcs
nporpamMmMa «HacTpo#uka Moaema>» (ncnonHaeMbIn dann

«ModemConfig.exe»). BHewHW BuA nNporpaMmbl nNpuBeAEH Ha
puc. N.1.
»HacTpoiia MmoaemMa v2.02 =10l x|

| =) nopr: [comi

9600

MogknYnTECA

OTCaed HHATEEH

ABTo-HacTpoika
AETONOOHATHE!

1| sB.

1.5 R obotics
Fafele] o)

Sinnens S35

=
puc. N.1
Onsa nopkntovyeHnsa Heobxoammo ykasate COM nopT, K KOTOpOMY
NoAK/0YEH HacTpaneaeMbIi MoaeMm, 7 HaxaTb KHOMKY
«MoAKNIOUYNTBLCS ».
B nporpamme npeaycMoTpeHa onuums aBTOMaTMYeCcKoro

KOHMUIypMpoBaHUS «ABTOMaTUn4yeckasn HacTpouka» (KHOMKM
«U.S.Robotics», «Acorp», «Siemens TC35») ans pasnyHbIX
npousBoauTenen MoaemoB. B pexuMme aBTOMaTUYeCKOM HACTPOMKM
BbINOJIHAIOTCA cneaytowme AT KOMaHAbI:

AT&FO0 - 3arpy3ka ctangapTHoro npodguns 0;

ATSO0=Xx - YCcTaHOBKa pexuMa aBToNoAHATUSA TpybKu;

ATEO - OTKkNO4YEeHME NOKaNbHOro 3Xa B KOMaHAHOM pexXnMe;
ATF1 - OTKNO4YEeHME 3Xa B pexume nepeaadun AaHHbIX;

ATYO - Boibop npodumnsa 0 kak No yMoa4aHuio;

AT&WO - 3anucb HOBOro npoduss B SHEProHeE3aBUCUMYO NaMSTb.

108
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BHumaHue: Habop AT KOMaHZ y pasHbiX Npou3BoauTENend MOXET OTNMYaTbCs B
CBS13K C oTcyTCcTBMEM obLlero ctaHgapTa. [aHHbli Habop koMaHA nNpuBedéH Ans
MOLEMOB, NpoM3BOAMTENEM KOTOpbIX ABnAsieTcs komnaHua U.S.Robotics. [pu
UCMONb30BaHMM MOAEMOB ApYrMX Mpou3BOAauTenen Heobxoaumo ybeanTbcs B
COOTBETCTBMM KOMaHA MoAdema npuBedEHHOMY Habopy komaHa. Ecnu kakne-to u3
KOMaH[ OTNMYalTCs, TO KOHUrypvpoBaHue TpebyeTcs Mpov3BECTU B PyYHOM
pexume.

[Ona BBOA@ KOMaHAbI B PyYHOM peXuMe HeobX0AMMO MOAKIUUTLCA K
MogeMy, HabpaTb ee B none komaHa (cM. puc. UN.1) n HaxaTb Knasuwy
«Enter».

B nporpamMMe TakXe MOXHO YyKasaTb 4YMCAO 3BOHKOB [0
aBToMaTuyeckoro oTBeTa (none BBoda <«ABTOnogHsiTME»). [locne
BbINOJIHEHNS KOHUrypmnpoBaHus HeobxoaMMO  HaxaTb  KHOMKY
«OTCOEAUHUTbLCH » 1 3aKpbiTb NporpaMmy.

Mocne KoHdUrypmpoBaHmss Mogema HeobxoamMmMo YCTaHOBUTb B
TenaocyeTymke ckopocTb obMeHa 9600 ansa nHtepdenca RS-232.

MogeM noaka4vaeTcs K TernjocyeTyuky Kabenem C pa3BOAKOWN,
npueeaeHHoON Ha puc. U.2).

KOHT | CUrHan
1 1
> 2 | RXD
3 | TXD
: 4 |RTS
5 |cTs
3 L6 _IDsSR
PoseTtka HU-3 7 | GND
(K TennoCYETUYMKY) 8
9
KOHT | CUrHan 10
2 11
5L |RXD 5
1— 2 GND 3
— 3 | TXD )
15
16
17
Po3zeTtka HU-3 18
19
RO [ ]|1 L— 20 | DTR
GND [_]]2 21
™D [__]|3 22 |RI
23
24
25

Bunka DB25-M
Puc. N1.2
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NPUNOXEHUE K
[dononHunTtenbHble Bo3MoXHOCcTH cxeMbl « OTKPbITAA»

B cxeme <«OTKPbITAA» peann3oBaHO HECKOSbKO AOMNOAHUTENbHbIX
BO3MOXHOCTEN, MNO3BONAIOWMX BECTU KOPPEKTHbIN Yy4YeT B HETUMUYHbIX
cny4dasax:

N3MepeHne peBepcMBHOro pacxoaa

o

|

5
P o

b))
TOM-104M

HC Atl npwu peBepce He
— perncrpupyerca
mpy6onpoeod

06 .

o

py6onp ’ ':)*ltopo '

xonodHoil e0dki B Bx

Cxema «OTKPbITAA» no3BonsieT BECTM y4YeT TEMJI0OBOM SHEPIUN KaK Mpwu
HOPMaTMBHbIX Harpyskax B CUCTeMe, TakK M B 4acbl MWUKOBbIX Harpy3okK
(6onbwon pasbop TenSIOHOCUTENS), KOrAa HanpaB/ieHWEe [OBUXEHUS
TennoHocutens B obpaTHOM Tpyb6onpoBoAe MOXeT W3MEeHUTbCA Ha
peBepcuBHOE (k noTpebutento). Mpwn 3TOM He  TpebyeTcs
nepeycraHaB/MBaTh AAaTUYMK pacxoda Ha obpaTHom TpybonpoBsoae*.

M3MeHeHMe  HanpaBfieHMss NOTOoKa  perucTpupyetcss  npubopom
aBTOMaTM4eCcKkn (MrHOBEHHbIM pacxos B o6paTHOM TpybonpoBoae HauynHaeT
MHAMUMPOBATLCS CO 3HAKOM «=>»),

OcobeHHoOCTbIO paboTbl Npu peBepce sABASETCS TO, YTO Macca (0b6bem)
TenaoHOCUTENS, NpoTeKLWero no nogatwuwemy n obpatHomy Tpybonposoay
CYMMUPYIOTCA B OAHOM MHTerpatope M1. NHTerpatop M2 B 3TOM cnydae
ocTtaHoBneH (cM. Tabnuuy K.1).

Tabnvua K.1
HanpaBneHune MHTerpatop M1 WHTerpaTtop M2
noToka B o6paTHOM (macca TennoHocuTens, (macca TennoHocuTens,
TpybonpoBoae OTMYLEHHOro NoTpeburento) BO3BpaLLEHHOro noTpeburenem)
oT notpebutens M1=Mn M2=Mo
K notpebuten

otpebutenio M1=Mn+|Mo]| M2=0
(peBepc noToka)

Mpumeyanus:

M1 — macca TennoHocuTensi, oTNYLWEHHOro NoTpebutento;

M2 — macca TennoHocuUTensi, BO3BpaLLeHHOro notTpebutenem;

Mn — macca TennoHocuTens, NpoTeKLLEero nNo noaatoLemy Tpybonposoay;
Mo — macca TennIoHoCUTENs!, NPOTEKWEro no obpaTtHomy TpyGonposoay.

* IaMepeHne peBepCcMBHOMO pacxoAa BO3MOXHO TOMbKO B UHAYKLUMOHHOM KaHane

2.
110
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Koppekuunsa pacuera TensioBoi 3Heprum npym M1<M2

Ecnu B cucteme ucknouyeH nogMmec, To BCerga AO/MKHO BbIMONHATLCA
ycnosme: M1=M2.

OaHako, KaXablh M3 [aTYMKOB M3MepsieT pacxoAd C MOrpeLllHOCTbHo,
npegenbl KOTOPOM HOPMUPYKOTCA. B c€BA3M C 3TUM npu OTCYTCTBUM
Bogopaszbopa (M1=M2) BO3MOXHa cCuUTyauus, Korga u3MepeHHoe
3HayeHune maccol M2 npesbicut M1, T.e. M1<M2.

B sToM cnyyae 3HadyeHMe Q2 B ¢opMmysie pacyeTa noTpebneHHOoMn
TEnJI0BOM 3HEPrnn NpMHMMaET oTpuUaTebHble 3HAYEHUS :

Q = Q1+Q2 [Q1 = MM(hN-hO); Q2 = (MMN-MO)(hO-hx)]

B cxeme «OTKPbITASA» npeaycMoTpeHa BO3MOXXHOCTb A0 NOCTAHOBKM Ha
KOMMEpYECKUI y4deT BblbpaTb dopMyny ansa pacdeta Q npun M1<M2:

Q=Q1+Q2 nan Q=Q1.

Q = Q1 (Q2 c oTpMUaTeNbHbIMM 3HAYEHUSIMUN HE Y4YUTbIBAeTCS)
nnm
Q = Q1+Q2 (Q2 yunTbiBaeTCs BCeraa).

MPUMEP. Tlo nokasaHusaM TennocyeTymka MOJy4YeHbl cneaywouwme
3HayeHuns:
npupaweHne M1=100T 3a OAWH 4ac, cpeHe4yacoBoe 3HayeHue
TemnepaTypbl B nogawouwem Tpybonposoae tn=90 °C, paBneHue
prn=0,9 Mlla;

npupaweHne M2=101 T 3a OAWH 4ac, cCpeAHedYacoBOe 3Ha4yeHue
TeMmnepaTypbl B o6bpaTtHoM Tpy6onpoBoae to=60 °C, paBneHune
prn=0,5 Mfla;

cpeaHevyacoBoe 3HayeHue TemnepaTtypbl B Tpybonposoae XB to=10 °C,
pasnenue prn=0,5 Mlla.

3Ha4yeHunsa s3HTaNbNuUi:
hn = 90,20 kkan/kr; ho = 60,09 kkan/kr; hx = 10,17 kkana/Kr.

3HayeHns noTpebeHHOM SHEPrun:
Q1 = Mn(hn-ho) = 100(90,20 - 60,09) = 3,011 (l'kan);
Q2 = (Mn-Mo)(ho-hx) = (100-101)(60,09 - 10,17) = - 0,05 (l'kan).

npmn Q = Q1 npm Q = Q1+Q2
Q = 3,011 lkan Q =3,011-0,05 = 2,961 lkan

Ecnn M1=M2, 10 pacuyeT Bcerga segetca no ¢opmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBNIEHHOW (OPMY bI).
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JleTHue pexkmMmbl paboTbl
B cnyyae, «Korga ropsyas Boda nojaerca  notpebutento
HENoCpeACTBEHHO W3 CUCTEMbl OTomIeHUs (MO TYNMMKOBOW CXEME) U B
nepuoa OTK/YeHUs oTonneHnsa (BecHa-oceHb) oAuMH M3 Tpybonposoaos
He ucnonb3yeTtcs, Ansa yyeTta MoryT 6biTb ncnonb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrTcyTcTBYeT pacxo4d B nogawowem  Tpybonposoae.
PeBepcrBHOE ABUXEHNE TenaoHocuTens B obpaTHOM
Tpyb6onposoae (K noTpebutento).

Mo3BonseTr BecTM Yy4yeT TennoBon 3Heprun cuctembl [BC npwm
OTKJIIOYEHHOM cucTeMe oTonseHusa (NeTHun nepuog). Jatumk pacxona Ha
obpaTtHoM TpybonpoBoae nepeycraHaBnmBaTb He TpebyeTtcs. Npu 3TOM Ha
nojatowem  TpybonpoBoge  MOryT  MpoOBOAMTBLCS  PEMOHTHblE U
npodgunakTuyeckme paboThbl.

MNMokaszaHns AAaTYMKOB, YCTaHOBMEHHbIX Ha nogawowem Tpybonposoae,
npu pacyeTte NoTpebNeHHOM TENNOBOW SHEPTUN HE YUUTHIBAKOTCS.

,

ey —— dopmyna pacyeTa NoTpeGNeHHOW 3Heprum:

TIM-104M
Q = |[MO|(hO-hx)

Hem pacxoda o —— Mmn = |[MO|
o tn pn-Gn- ﬁ
O6pamubiii j@ (cyeT BeaeTcs TONbKO B TOM cyyae, korga MO<0)
pyoonp tlto po -Go
TpyGonpogod ]
XosnodHoii 6odbl _ék

JIETO2. OtcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsogae.

Mo3BonsieT BECTM YUYET TENNOBON 3HEpPrum cuctemMbl MBC no nogatowemy
Tpyb6onpoBoAy MpW OTKJ/IIOYEHHOM cucTeMe oTonsjeHus (NeTHMn nepuoa).
Mpu 3TOM Ha o6paTHOM Tpy6oMpoBOAE MOryT MPOBOAUTLCS PEMOHTHbLIE U
npodwunakTnyeckme paboTtsbi.

MNMokasaHua AaTUMKOB, YCTAHOB/IEHHbIX Ha o6paTHOM Tpy6onpoBoae,
npv pacyete NoTpebaeHHON TEMNNOBOM 3HEPIUN HE YUUTLIBAIOTCS.
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e

Modarowuil V3, —]

mpy6onpoead . pn-a bl *
Hem pacxoda y—V—I—t—‘t%‘@ )
A * 1 to po -Eo

py6onp I
xo100H0l 808bI _a

x

Popmyna pacyeTa NOTpeGNIeHHON IHepruu:

Q = MM(hM-hx)

ABTO Ecnu Tpyb6onpoBoabl 3ano/iHEHbI, cMcTEMA paboTaeT B 06bIYHOM
pexvuMe (OCHOBHOW). Mpu OTCYTCTBUM TENJOHOCUTENS B OAHOM U3
Tpy6onpoeogoB (Gl unn GO) cuctema aBTOMaTU4eCckM MEpEKIoYaeTcs B
COOTBETCTBYHOLWNI pexnm paboTtbl (JIETO1 wunu JIETO2*).

Tekywmnii pexum pabotbl cuctembl (OCH., IETO1l wnu JIETO2) npwu
yCTaHoBKe pexunma «ABTO» oTtobparkaetca B paboyeM MeHI CUCTEMbI:

CUCTEMA N OCH./JIETO1/NETO2
OTkpbITasn

*
I'Ipw ncnonb3oBaHuUn pexunma

ABTO

HeobxoaMmo

YCTaHOBUTb

KoHTponb nycton Tpy6bl G1 aa v KoHTponb nycton Tpy6bl G2 Aaa.

napametpsl
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MPUNOXEHUE N
Hamnbonee pacnpocTpaHeHHble BapuMaHTbl ucnosnb3oBaHua TOM-104M

B npunoxeHuun npuBeaeHbl Haubonee pacnpocTpaHeHHble BapuaHThl
npuMeHeHuns Tennocyérymka TOM-104M. B uenom koHpurypaums npnbopa
MOXET 6bITb /060N C YYETOM CrieayowmX OrpaHudeHnin:

e JloCcTaTOYHOE KOSIMYECTBO U3MEPUTESIbHbIX KaHasoB;

e 3anpeT Ha WCNOAb30BaHME B OAHOW TenJoTEXHUYECKON CXeme
AaTUMKOB noToka pasHbix Tunos (MNP u PCM, 3a nckOYeHUEM
cucTeMbl «MNCTOUHUK>).

e Cucrema ydyeTa KOHAMUMOHMPOBAHUS «Tenno/Xonoa» 3aHWMaeT
ABa KaHana u3MepeHusa pacxofa, HECMOTPS Ha TO, YTO U3MEpPEHUSN
NMpOBOAATCA TOJIbKO MO OAHOMY KaHajy.

MPUMEP 1 (ncnonHeHne T3M-104M-1)

Twvin cxemsl,
3akpblTasg cucTema oTonnaeHus ¢ npeobpasosBaTesnem <
acxoja Ha nogatwouwem Tpybonposoae ycTaHasnnBaembIn Npu
P KOH(UIyprMpoBaHUM.
Modarouguli
mpy6onpoeod
cuctema 1
O6pam#iii ) cxema «MOOAYA»
mpy60npoeod€ to A
MPUMEP 2 (ncnonHenvne T3M-104M-2)
OTKpbITas cMctemMa oTonaeHus (OTKPbITble CUCTEMbI U
Twvin cxemsl,
rnpupaBHeHHble K HUM: MPOMbILUSIEHHbIE CTaHaBNMBAEMBIA MDY
notpebutenn, LUTMN, notpebutenn ¢ TenioBom ZOH(DVIF MDOBAHUM P
Harpy3komn 6onee 2 'kan/4). ypvp )
Modarowuii
mpy6onpogod
OGpamsii ) cuctema 1
= cxema «OTKPbITAA»
mpy6onpogod to Go
Tpy6onposod )
X0s100H0U 800k1 _‘%
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MPUMEP 3 (ncnonHenme TOM-104M-2)

3aKkpblTas cucTeMa oTornsieHns ¢ npeobpasoBatenem | Tun cxembl,
pacxoda Ha nogatoweM TpybonpoBoae U TynnKoBasl | yCTaHaB/IMBaeEMbI npu
cucrtema NBC. KOHMUTYpUpOBaHUM.
,
I 'W' o
TaM-104-2
Modaiowui .Lw.
mpy6onposod oG cuctema 1
OGpamubii ‘ ) cxema «MOOAYA»
mpyGonpoeod t
Tpy6onpoeod ié’ E
o e =
* r G cucrema 2
Tpy60ompoeod ) cxema «TYNMUKOBAS MBC»
)(om:»iinmﬂeodm‘_E

txa

MPUMEP 4 (ncnonHenne T3M-104M-2)

NBe 3aKpbiTble cucTeMsl oTonseHus c | Tun cxemsl,
npeobpasoBatenaMy  pacxoga Ha  MOAAKWWMX | yCTaHaBAMBAEMbIN Mpu
Tpy6onposoaax KOH(UIryprUpoBaHuu.
=/
\“ f |
TIM-104-2
TModarowquii '£ )
mpyGonposod ? fn EEE | | | cuctema 1
06y u ) cxema «[MOOAYA»
py6onp = =
o — ¥
pyoonp t tn G cuctema 2
06 ]
D6p i = ) cxema «[MOOAYA»
pyGonp o
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MPUMEP 5 (ncnonHenme TOM-104M-4)

LnpkynsaumoHHaa cuctema BC 1 3akpbiTas cuctema | Tun cxemsl,
oTonfeHMs C npeobpasoBaTeneM pacxoda Ha | yCTaHaB/IMBAaEMbI NMpwu
nogatouwiem Tpybonposoae KOH(UIyprMpoBaHUM.
&)
.W'! f |
T3M-104-4
Modarowui ‘£
mpy6onposod
i Ak cucrema 1
amHbill Wi
mpyompommd P T / cxema «OTKPbITASI»
TpyGonp ’_* ]
Xos103Hol 8031 ‘X J_
=
floderouqud. g JEE | )
mpyGonposod * th G cuctema 2
O '<_E ) cxema «MOOAYA»
mpy6onpoeod

MPUMEP 6 (1cnonHeHne TOM-104M-4)

OTKprTaﬂ Cncrtema otonsieHuns (OTKprTbIe CUCTEMbI U

Twnn cxembl,

npupaBHEHHbIE K HUM: NPOMbILWEHHbIE o
- | ycTaHaBnuBaeMblli npu
notpebutenn, LUTM, notpebutenn ¢ TennosoWn
o KOHMUTYypUpoBaHUM.
Harpy3skomn 6onee 2 'kan/4) n pacxogomep
Modarouguil
mpy6onposod
- cuctema 1
mpy@onpocod cxema «OTKPBITAS
TpyGonp ’_LE! ]
xonodHoll 800! &
[
cucTtema 2
TpyGonposod ——EJ= L cxema «PACXPOOOMEP V»
G
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MPUMEP 7 (ncnonHenne TOM-104M-4)

[Be 3aKpbIiTble CUCTEMDI oTonneHunsa c | Tvn CX€EMbl,
npeoGpasoBaTenﬂMM pacxoaa Ha noaarowmnx YCTaHaBJ'II/IBaeMbIVI npu
pr6onposop,ax 1 ABE TYNUKOBbIE CUCTEMbI BC KOHCbVIprVIpOBaHVII/I.
TOM-104-4
mp’;gg;pmolﬂzg cuctema 1
tnh G cxema «MOOAYA»

O6pamHbIil
mpy6onpogod to

Modarowuii i
mpy6onpoeod cuctema 2

O6pamuniii cxema «MOOAYA»
mpy6onposod

Tpy6onpoeod
rec
TpyGonpoeod > - igp
rec
tr G

cuctema 3
cxema «TYNMUKOBASA 'BC»
tX — nporpammupyeTtca

cucrtema 4
cxema «TYNMUKOBASA 'BC»
tX — nporpaMmmupyeTcs
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NMPUMEP 8 (ncnonHenmne T3M-104M-3)

3aKkpblTasa cMcteMa otornsieHms ¢ npeobpasosatenamMu | Tun cxembl,
pacxoaa Ha nojaroLem Tpy6bonposoae W | ycTaHaBiMBaeMbI Npwm
uMpKynaunoHHas cucrema NBC KOHMUTYpUpOBaHUM.
/
TOM-104-3
Modarouwjuii '4 ]
mpy6onpoeod
Pyoonp tn G cucrema 1
O6pamHbii cxema «MOOAYA»
mpy6onposod
mpy6onpoeod _#

tn l_-—l—] G1
°‘W“"b"’%@%
mpy6onposod

cucTtema 2

cxema «'BC LUAPKYNALUUA»
(vnn «OTKPbITAS»)

tX — nporpaMmmMmupyeTcs

éﬁ-nnp

°

M - U3MepuTenbHbIN  nNpeobpasoBaTtesb
(Hanpumep, PCM-05.05C) n3 ymncna
npuBeAEeHHbIX B Tabnanue 2.6.
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NMPUNOXEHUE M
OnucaHue apxuBOB COOLITUN

B apxumBe cobbiTMin Mo cucteme QUKCUPYIOTCA MNOPSAKOBbLIA HOMEp
cobbITnS, BpEMSA €ro BO3HMKHOBEHMSA WU OKOH4YaHus, TH n HC no kaxaomy
KaHany W3MEepeHusi, peBEepCUBHOE  ABWXEHUe  TenjoHocuUTens B
Tpy6onposoze.

CTpykTypa apxuBa cobbITUIA N0 cMCTeMe npeacTaBfieHa Ha puc. M.1.

W Co6ibimun, chcrema et : : E

e Time THT  THG.. 1T Gmin  Gmax  del.. Peg...
24.08.2017 10:00:28 1+

24.08.2017 10:50:16 1-

24.08.2017 11:04:20 pal

24.08.2017 11:38:18 i

24082017 12:15:28 T1+

24.08.2017 12:15:56  T1-

24.08.2017 13.09:46 Gt

24.08.2017 13:10:38 Gl-

[l B S I e SR TR SN P R o RS

Puc. M.1

MpumeyaHune:
rae «+» - BO3HMKHOBEHWE CObbITUS;
«=-» - OKOHYaHue cobbITUS.

119
Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.



B apxuBe cobbiTuii no npubopy GUKCMPYHOTCA MNOPSAKOBbLIA HOMEp
cobblTnA, BpEeMs ero BO3HUKHOBEHUS W OKOHYaHWS, BK/IOYEHME W
OTKJIIOYEHME 3MIEKTPONUTaHUS, haKT U3MEHEHMS HAcTPOeK MOCPeACTBOM
HaXxaTusa KHOMKK <«cnyxebHasa» (MeHo «O6wme HacTponku npubopa»,
«HacTtpomkn un3M. KaHanoB», <«HacTpolka AWUCKP. BX0OA0B/BbIXOA0B>,
«[MNapameTpbl Cnct.1-4», HacTporkn Ethernet, BpemeHn), dakT nsmeHeHuns
KannbpoBo4YHbIX  KO3dduumneHToB, cpabaTbiBaHME W OTKJIOYEHUE
curHanmsauum, cpabaTtblBaHME AWCKPETHbIX BbIXOAOB C  YKa3aHWEM
NpUYnHbI cpabaTbiBaHUS.

CTpykTypa apxmBa cobbiTuii no npnbopy npeacrasneHa Ha puc. M.2.

M CoGbimma, cuctema Net

it Tirne 3Mekn 3N ewkn  Hactp. ofw, Hactp, WaM Hactp, Cuctl Hactp, CWcT2
08.09.2017 15.22:52 +

08.09.2017 15:23:12 +

08.09.2017 15:23:17

08.09.2017 15.:23:18

08.09.2017 15:23:24 +
08,09.2017 15,2327 -
08.09.2017 15:23:34 +
08.09.2017 15:23:42 !
08.09,.2017 15:23:43 !
10 08.09.2017 15:23:48 -
11 08.09.2017 15:23:49

12 08,09.2017 15:23:50

00~ O A 03 R e

=]

13 08.09.2017 15:23:53 +
14 08.09.2017 15:23:55 -
15 08.09.2017 15:23:56 +

16 08.09.2017 15:23:57 -
17 08.09.2017 15:23:50
18 08.09.2017 15:24:00
19 08.09.2017 15:24:01
20 08.09.2017 15:24:04

Puc. M.2

MpumeyaHune:
rae «+» - BO3HWKHOBEHME CobbITuS;
«-» - OKOH4YaHue cobbITnS.
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NPUNOXEHUE H
BepomocTb yyeTta napamMeTpoB TennonotpedneHus

Mporpamma uTeHuna cratuctukm StatlOx no3sonsetT cdopmmpoBaTb

otyeT paboTbl cucTtembl TenaocHabxeHnsa B BuAe 4acoBOM, CYTOYHOW W
MeCs4YHOW BeAOMOCTeN yyeTa napamMeTpoB TensionoTpebneHus.

MpumMep dhopMMpoBaHUA CpedHeYacoBol BEAOMOCTM yuyeTa napaMeTpoB

TennonotpebneHus npeacrasneH Ha puc. H.3.

Twun Tennoc4éTynka
Homep TennocuéTunka:
Homep aGoHenTa
AOpEc YCTAHOBKK:
Cuctema 2

TIM-104M

Gmin,
1y

Ky

Gmax, M3y
nivan

Frnax
KMy

20400001 | 1

32 0,062

25,0

Ofpatka

Q= M(hn - ho})

BenoMocTs y4&Ta NapaMeTpoe TENNonoTpesneHna.

CpegHevacoBble CTaTMCTMYECKNE daHHbIe,

25.07.17

Macca, T
Mxe

THEprUA

Bpema| ok

Temnepartypa, "C

Haenenne, MMa

P Pn

HapadoTka

Owndkn
THap, 4

01:00

02:00

03:00

04:00

0500

0600

07:00

08:00

09:00

10:00

11:00

1z:00

3|4 (3

o= [;
=1
Q

w|w

ITora:

dT= 8,92

38

OBwee epema paboTel
TENNOCUCTEMEI, Yac

THap+
3.8

Tmax+
0.0

Tdi+
0,0

TrexH
0,2

KonuuecTeo
Tenna, Mox

Q=

amin +

amax + Qow. +

QTie + QICaH.yT.

MoKa3zaHWA WHTerpaTopoe

Ha 12:00
25 07 17

Ha 16:00
25 07 17

PeayneTtar aa
nepuog,

KonuuecTeo TennoTthl, [0

0,00

2,14

2,14

Pacxod TennoHocuTENA Mxe, T

0,00

56,58

56,58

Bpema HapaGoTkW, 4

0.0

38

38

BpemA HepaGoTel THep = Tmax + Tmin + Tdt + TTex.H, u

0.2

=)

NapamMeTpel B PACUETE WTOMOERIX 3HAUEHMA HE YUWTEIBAKTCA (PAdoTa BO BHEWTATHOM PEXUME NOMNHEIR Y4ac)

(#) - NnapameTpel B pacyéTe WTOTOBLIX 3HAYEHWA YUNTEIEAKTCA TONBKO 38 BpeMA padoTel B WUTATHOM pexMMe

owndka 1 - pacxod MeHbWe MUHUMAanNeHOro

OWKWBKA 3 - PA3HOCTE TEMMEPATYP MEHBLWE MUHUMANEHOH

OWWEKA 5 - OTCYTCTEWE TENNOHOCHTENA B TPYGONPOBOOE

MpencTaeuTent aG0HEHTa

owndka 2 - pacxof GoneWwe MakcMMansHoro
OWKUEKa 4 - TEXHWYECKAA HEMCNPABHOCTE
owKndKa & - OTCYTCTEME INEKTPONUTaHKA

MpeacTaenTens TENNOCETH

Puc. H.3
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Mpumep GOpPMUPOBAHMA CYTOUHOW BEAOMOCTM YueTa

TennonoTpebneHna NpeactasneH Ha puc. H.4.

TUN TENNOCYETYMKE:
Homep Tennocyétynga:
Homep afoHerTa
ANpPEC YCTAHOBKN:

T3M-104M

20499999
=

-

napaMeTpoB
Gmin, | Gmax, Ky Frnax
oy .
MY M3y nfumn. Ky,
[ 1 50 0,157 63,0 — —
[ 2 40 0,100 40,0 — —

Cucrema 1 MBC ¢ unpkynaumein Q =Mnihn - hx) - Motho - hx)
BenomocTe y4ETa NapamMeTpoB TENNonoTpebneHna.
CTATMCTUHECKNE [aHHbIE
c 24.08.2017 no 24.08.2017
SHeprua Macca, T TemnepaTypa, °C Aaenexne, MNa Bpemna
Aama | g, rran Mn Mo Mn-Mo tn to b Pn po | Hepal.
- + HAp, 4
24.08 14,88 2180 148,0 — 72,00 10852 58,07 10,16 0,81 0.51 4,89
1Toro: 14,88 2180 1460 0.0 720 108,52 56,07 10,16 0,81 0.51 489
Toro: 0,00 0.0 0.0 0.0 0.0 — — — — — 0.00
WToro: 0.00 0.0 0.0 0.0 0.0 — — — — — 0,00
Utoro: 0,00 0.0 0.0 0,0 0.0 — — — — — 0,00
Wroro 0,00 0,0 0,0 0,0 0,0 — — — — — 0,00
Wroro: 14,88 218,0 145,0 0,0 72,0 108,52 10,16 0,91 0,51 49
dr= 52,45]
0Ofuwes BpemAa padoTel TENNOCHCTEMEI, U [ =240 = THap,u+Tmax y+Tmin, u+ Tdiuy+ TrexH
| 240 = 49 0.0 00 0.0 19,1
KonwuecTeo Q= QTic+ Qmin+ Qmax+ Qow. .+ Qe+ QcaHyT.
Tenna, Mkan 14,88
Ha 24:00 Ha 24:00 FeayneTar 2a Ha 02:00
MoKa3aHWA MHTErpaTopoe
patap 23.08.2017 24.08.2017 nepuog 25.08.2017
KonuuecTeo TennoTsl, Ckan 0,00 14,88 14,88 16,71
Pacxog TennoHockTena Mn, T 0.0 2180 218,0 2497
Pacxog TennoHockTena Mo, T 0.0 1460 146,0 174,3
Bpema HapaBoTku, 4 0.0 49 4.9 57
Bpema HepaloTel THep = Tmax + Tmin + Tdi + TTexH, 4 19,1
MpencraenTents adoHeHTa MpeOcTaBnTens TENNOCETH
Puc. H.4
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NMPUNOXEHUE N
Moaynu pacwmpeHus Tennocyétymka TOM-104M

Mopaynb TokoBOro Bbixoaa 4-20 MA

00000000000
000000000 CO0CO0

—|op
1ye
s
® ®
~
Bhixog [ 4-20 mA
Puc. MN.1

Moayne yctaHaBnmeaeTca B cnot M1 Tennocyétumka TOM-104M-
2(3,4) (Puc. B.3) uan cnot M Tennocyétunka TOM-104M-1 (Puc. B.2).
YcTaHoBKa ocylecTsnsgeTcs no 3akasy (cMm. NMPUJIOXXEHWME A) Tonbko B
YCNoBUAX NpeanpusaTUa-n3roToBuTens.

Moaynb no3BoOnseT BbIBOAUTb WMHMOPMaUMIO O TeKyweM OH6beMHOM
pacxode WAW TeMmrnepaType B BuAe CUrHana rnocTtosHHoro toka 4+20 mA
(conpoTmnBneHue Harpysku He 6onee 500 Om). MapameTtp (G1+G4, t1+t6),
npeobpa3syemblii B TOKOBbIA CUIHas, BbibMpaeTcs B pexunme «HacTtponkm».

MpepycMmoTpeHa BO3MOXHOCTb YCTaHOBKWN (PUKCUPOBAHHOIO 3HAYeHUs
TOKOBOIr0 cMrHana B gmanasoHe ot 4 o 20 mA ¢ gMcKpeTHOCTbio 1 mA.

Mpepensl gonyckaemMon npueseneHHON NorpewHocTn npeobpasosaHuns
M3MEPEHHOro 3HayeHus BbI6paHHOro napametTpa B YHUOULUPOBAHHbLIN
curHan nocrtosiHHoro Ttoka: +0,5 %. BHUMAHME! TokoBbili BbIX0o4 npu
BbINyCKE W3 MPOU3BOACTBA MPOXOAUT TOJIbKO BHYTPEHHIOK 3aBOACKYIO
MOBEPKY WU HE MOXEeT MPUMEHATbLCA AN Lesieli KOMMep4yecKoro y4yera.
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Moaynb LTE (GSM) c BHEWWHUM NUTaAHUEM

HOQRNDHQHM@ MNTAHNA

WHAVKOUMA BKA, NUTAHWS

MHAMKOUWS COCTOAHMS CeTu

E =

d Xs6 B
oL
OCeE®O

cnot SIM-kapTH

Puc. N.2

Moaynb LTE (GSM) c nutaHneM OT BbluMcAUTEsIbHOro 6s10ka

AHAMKAUMS BKA, MATAHUA

WHANKOUNS COCTOAHUA CeTu

o XS5 H
o]
(OXGXOXO)

\_cnoT SIM-kap Tl

Puc. .3

Moayne ycrtaHaBnmeaeTcsa B cnot M2 Tennocyétymka TOM-104M-
2(3,4) (Puc. B.3) vnm cnot M Tennocuyétunka TOM-104M-1 (Puc. B.2).

YcTtaHoBKa ocyuwecTtBnsercs no 3akasy (cMm. MPUJIOXXEHUWE A) Tonbko B
YyCNOBUAX NMpeanpusaTUa-n3roToBuTens.
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Mocpeactsom onunoHanbHoro moaynsa LTE (GSM) TennocyéTumk MoXeT
6bITb NOAK/IOUEH K CETM MOB6MIBLHOro onepaTopa:

e FDD-LTE (GSM): 2100Mlu(B1) /1800Mlu(B3) /2600MIu(B7)
/900MI'y(B8) /800MI'y(B20)

e UMTS/HSDPA/HSPA+: 2100MI'u(B1)/900MIu(B8)

e LTE (GSM)/GPRS/EDGE: 900/1800MI'y

LTE (GSM)-moaynb MoxeT paboTaTb B ABYX peXuMax W MO3BONSET
OpraHu3oBaTb KaK [MpsiMOe CUYUTbiBaHME [AaHHbIX C TenjaoCYéTumnka
nocpeacTBOM NMporpaMMbl YTeHUS cTaTUCTukK Stat10x (Heobxoamma ycnyra
onepaTtopa no cratnyeckomy IP-agpecy), Tak n nepegady AaHHbIX Ha canT
infoteplo.by (n.7.6.9) uepe3 MWHTepHeT (cTaTnyeckmin IP-agpec He
TpebyeTcs).

O6bMeH paHHbIMM 4epe3 Moaynb LTE (GSM) ocywectBnsercsa no
nponpueTapHoMy npoTokony obmeHa cobcTBeHHOM pa3paboTku wuam no
npotokony MODBUS. Bbi6op npoTtokona obmeHa onpegensetrcs ¢GopMon
nosly4YeHHOro Tennoc4éTUMKOM 3anpoca Ha nepegavy AaHHbIX. OnucaHue
nponpueTapHoOro npotokona obmeHa u pernctpos MODBUS poctynHo Ha
canTe www.arvas.by

Moaynb LTE (GSM) BbinyckaeTcs B ABYX MoANUKaAUMSAX — C MUTAHUEM
OT BHewHero ucrtovHumka (Puc. M.2.) uam c nutaHmem oT BblYUCAUTENBHOIO
6noka Tennocuetymka (Puc. N.3). Moaudmkauma moayns ans KOHKPETHOro
NBB onpeaensieTcs KOHCTPyKLUMeERN BblYncanTenbHoro 6aoka.

Moaynb LTE (GSM) c nuTaHueM OT BHeWHero WUCToYHuKka TpebyeTr
MOAK/IIOYEHNS BHELIHEro UCTOYHMKA MUTAHUS C BbIXOAHbLIM HanpsiXXeHUeM
MOCTOSIHHOrO ToKa 5 B 1 cunov Toka He MeHee 2A.

Mocne MoHTa)xa TennocdéTymka, ocHaweHHoro LTE (GSM)-moaynem,
HeobXoAMMO MOAK/UYUTE AHTEHHY, BXOASLWYI B KOMMIEKT MOCTaBKM
npubopa. NHe3no Ana NoAKYEHUS pPacnosioXKeHO Ha BepXHel CTeHKe
MBB, KOHCTpyKuMs pa3bemMa He TpebyeT npuMeHeHUs Kakoro-nnbo
MHCTpYMeHTa ANS NOAK/0YEeHMS. AHTEHHa OCHaLlleHa NpUcoeaAnHUTENIbHbIM
kabenem anuvHoi 3 M. AHTEHHY peKOoMeHAyeTCs YCTaHOBWUTb B MecCTe
Hanbonee cuNbHOro curHana MobwubHOW ceTu B TenJIOBOM MYyHKTE.
YpoBeHb CUrHana CeTM MOXHO KOHTPONMpPOBaTb 4Yepe3  MEeHK
Tennocyétumka (n.7.4.2, «Cratyc noaKNo4YEeHUs > )

B pepxatenb wMoayna ponxHa 6biTb  ycTaHoBneHa SIM-kapTta
MOBUMNBHOrO onepaTopa C aKTUBHOM ycnyron «[epepada AaHHbIX» ANS
paboTbl yepe3 cepBep, AOMNOMHUTENbHO C ycnyroh «Ctatuyeckuin IP-
agpec» Asist NpsMOro NOAKYEHUS.

HacTtpolika napaMeTpoB CBS3M  OCYLUECTB/ISIETCA B  pexuMme
«Hactponku» (n.7.4.2)

O COCTOSSHMM MOAY/S MOXHO CyAWTb MO CBETOAMOAHBIM MHAMKATOPaM
HL1 n HL2 (Puc. M.2, N.3):

e (CBeuyeHne wuHamkatopa HL1 cBuaeTenbCcTtByeT O MOAAHHOM
HanpshHKeHUN NUTaHUA Ha MoAy/ib;
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e Bcnblwkn nMHankaTopa HL2 AnnTeNnbHOCTbIO OKOM0 5 cekyHAa ¢
MHTepBanamm okono 10 cekyHA CBMAETENbCTBYET O MOMbITKax
perucrpaummn Mmoayns B cetm MobuabHOro ornepaTtopa;

e Bcnblwkn wmHankatopa HL2 ¢ wvactotorr okono 2 TL
CBUAETENbCTBYOT 06 yCnewHon perncrpaunm Moaynst B CeTu
MobunbHOro onepartopa.

Moaynb Ethernet

APBC.746967.039.491 llepexon HiK
Kape bHbn BLIMYCK RJ-45 8PBC

Ethernet XP1
UEMb

LUEMb UEMb

BE/10-0PaHX Y+ Y+ Y+

>
2

OPOHXEBbIN Y- TX- TX-

J Be/10=3e/1eHbn RX+ RX+ RX+

BBVO®
e

3eNeHbin RX-

RX=—— RX-

Ethernet

OO0 000000000
000000000 OoOo0o
S ey e e P P Y Y O

B

VHAMKAUWSA COe ANHEHKS

MHAMKQUVA COCTOAHUA CeTU

Puc. 1.4

Moaynb yctaHaBnmBaeTcs B cnoT M2 Tennocuyétumka TOM-104M-2(3,4)
(Puc. B.3) nnu cnot M Tennocyétumka TOM-104M-1 (Puc. B.2). MNpu 3akasze
Tennocyétumka c moaynem Ethernet (cm. MPUNOXEHUE A) npeanpustnem-
nsrotosutenem. [lMpn HeobxoguMOCTM MoOAyNb MOXeT ObiTb 3akasaH
OTAE/IbHO M YCTaHOBNEH B TEMIOCYETUMK HEMNOCPeACTBEHHO Ha obbekTe
cunamm 3akasuduka.

Moaynb Ethernet moxeT paboTtatb B ABYX pexuMax W MNO3BONASET
opraHm3oBaTb KakK MpsMOE CUYMUTbIBAHME [AaHHbIX C TernaocHéTumka
NOCpPeACTBOM MpOrpaMMbl  4YTeHUS CcTaTuCcTuku StatlOx (Heobxoaumo
npuceouTb Npubopy crtatuyeckuih IP-agpec), Tak uU nepepavy AaHHbIX Ha
caut infoteplo.by (n.7.6.9) uepe3s WHTepHeT (cTaTuyeckuih IP-agpec He
TpebyeTcs).

O6bmMeH paHHbIMM 4epe3 Moaynb LTE (GSM) ocywecTtsBnsercs no
nponpueTapHoMy MpoToKoNy obmeHa cobcTBeHHON pa3paboTku uMam no
npotokony MODBUS. Bbibop npoTokona obmeHa onpeaensietcs gopMon
NOMy4YEeHHOro TennoCHYETUMKOM 3anpoca Ha nepegavy AaHHbiX. OnucaHue
npornpueTapHoro npoTtokosna obmeHa un perncrtpos MODBUS AoCTynHO Ha
canTe www.arvas.by

Hactpoiika napaMeTpoB  CBSI3W  OCYLLECTBASIETCA B  pexume
«Hactpownkn» (n.7.4.2)
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NMPUNOXEHUE N
MpoBepka KaNMOpPOBOYHLIX KO3hchuLneHToB
Ons ckaumBaHus KannbpoBOYHbIX KO3IDPUUMEHTOB HeobXxoamMMmo Mo
mHTepdency USB  noaknwoumte K TEN/IOCYETUMKY  MOAK/IOYUYUTD
CcTaHaapTHbIn HakonuTenb USB-Flash ¢ dannosoit cuctemon FAT32. Mocne
NMOAKJIIDUYEHNA HakonuTens Ha skpaHe BB oTobpaxaeTcs npuriaweHme K
nepeaaye AaHHbIX.

CoxpaHuTb hann .| Cospatb dann .| CoxpaHuTb dann
CTaTUCTUKN "1 aBTopusaumm 7| kanmbp. koadhd.
v e
CoxpaHeHuve
davina
Y -y ______
" | -
darin koad-ToB | Owwmnbka I
CoXpaHeH | COXpaHeHuA davinal

TekcToBbI an ¢ KannbpoBOYHbIMK KO3 dUUneHTamMmm npmbopa
coxpaHsieTcsa B kopHeByto nanky USB-Flash B nmanky TEM-104M_COEFF.
@®ann Buaa XXXXXXXX_clb.txt, roe  XXXXXXXX - cepuiHbIlA HOMep
TenNOoCYETUMKA, MOXHO OTKPbITb A/ MNpOCMOTpa J/tobbIM TEKCTOBbIM
penakTopoM, HanpuMmep «bBNoKHOT».

dakT U3MEHEHUS KannMbpoBOYHbIX K03 dhnumeHTOB
pernctpupyetcs B apxuse cobbituin (cMm. MPUJTOXEHUE M).
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