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HTanNbNMa XONo4HOW BOAbI HA UCTOYHMKE
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nepcoHarnbHbI KOMNbIOTEP

nporpammHoe obecneyeHune

PYKOBOACTBO MO 3KCMyaTaumm

TENnoBOl BBOA,

Tpybonposoa

TepmonpeobpasoBaTternb CONPOTUBIEHUS

XornogHas Boga
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HacTosilee pykoBOACTBO MNpefHasHayeHo Ansi CneumanucToB, OCYLLECTBISHOLLMX
NPOEKTUPOBaHNE, MOHTaX, 0OCNYyXUBaHWE, CHUTLIBAHWUE NOKa3aHUIN, KOHTPONb paboTbl K
noBepky TennosbliumcnmuTens MBT-2M Hk (B ganbHenwem — MBT-2M Hk).

1 OnucaHue m pabora

1.1 Has3HauyeHue

MBT-2M Hk npegHa3HaveH Ans M3mMepeHun u permcTpaumm napameTpoB NoToka Ten-
noHocuTens (ropsiven 1 XornogHoOM BOAb!) M KONMYeCTBa TEMNMOBOW SHEPrMN B 3aKPbITON
n/Mnn oTKPbITOM BOASHBIX CUCTEMAX TeNIoCHabXeHwus.

MBT-2M Hk obecneunBaeT mM3mepeHus MO OAHOMY MNU ABYM TennoBbiM BBOAAM
(TB1 n TB2), npeactaBneHHbIMn Tpybonposogamu: nogatowmii (tp1), obpatHei (Tp2),
'BC nognutkm (Tp3).

CyluecTByloT 4 Moaenu, oTnuvyatoLwmecs YMCNoM noaknoyaemMblx OaTUMKOB. DyHK-
LUMOHanbHble BO3MOXHOCTU Moaenen MBT-2M Hk npuBeaeHbl B Tabnuue 1.

Tabnuua 1

KonnyectBo nogknio4aemblx AaT4YMKOB Jononnur.
Mogenb Tennoson BeoA 1 Tennoeow BBOA 2 UMMNYMbCHBbIA
BC TC na BC TC na BX04
MBT-2M Hk-01 3 2 - 1 - - 1
MBT-2M Hk-02 3 2 — 3 2 — 1
MBT-2M Hk-03 3 3 — 3 3 — 1
MBT-2M Hk-04 3 3 3 3 3 2 1

YcnoBHble 0603Ha4eHus:
BC - BogocueTumk, TC — TepmonpeobpasoBaTtenb CONPOTUBIIEHNS,
[ — npeobpasoBaTenb gaBnexHuns

B mogenax MBT-2M Hk-03 1 MBT-2M Hk-04 ¢ nomMollbto TepmonpeobpasoBaTtenei
R3 (R6) moxHO no Bbibopy u3MepsATb TemnepaTypbl: Boabl B Tpybonposoge 3 (t3),
HapyXHOro Bo3ayxa (tHB) unu xonogHow Boapl (tX).

JononHUTEnNbHbIA UMMYMbCHBIA BXO, MOXET ObiTb UCMOMb30BaH B CHETHOM pexume
(n3mepeHne obbema BoAbl, KONMYECTBA SMEKTPOIHEPTUN U T.M.), B PEXMME pPErucTpaTo-
pa BHELHUX COObITUIA (CUrHanM3aums) UnNu B peXrMMe KOHTPOMSs Hanuuus nuTaloLlero
HanpsKeHus.

TennosbluncnuTtens umeeT nHTepdenc USB (Device).

JononHuTeneHO MOryT 3a4eMCTBOBAaTLCA ABa NOCNEeAOBaTENbHbLIX KaHana nepegayn
OaHHbIX. [Mepenava BbINOMNHAETCHA Yepes3 BCTPOEHHbIE aganTepbl MHTepdenca:

— RS232;RS485.
— Ethernet;

[Honyckaetcs kombrHupoBaHune Mobbix AByX agantepoB uHTepdenca. KOHKpeTHbIN
nepeyeHb afanTepoB yKkasbiBaeTca B kapTe 3akasa (Mpunoxexue IN).
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1.2 TexHUYeCKME XapaKTepUCTUKU
1.2.1  [Modknro4aeMblie Gam4yuKu

Bopocuetunku (BC). TennosbluncnmTenb paccuntaH Ha paboTty ¢ BOAOCHETYMKaAMM
(pacxogomepamu), UMEKLLIMMU YUCITOUMMYILCHBIN BbIXOA ¢ BeCOM umnyrnbca oT 0,0001
go 10000 nutpoB. BeixogHasa uenb BC MoxeT ObiTb: MACCUBHOM (F€PKOH UMK OTKPbIThIN
kornnekrtop), unu aktusHon (TTI, KMOIM u 1. n.).

YacTtoTta umnynscos naccuBHowu uenu BC — He 6onee 16 Ny npyn anutenbHOCTU Co-
CTOSAHUS «pa3oMKHyTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM CONPOTUBIEHME Lienu
[omkHo 6biTb MeHee 3 KOM npu HanpshkeHun meHee 0,5 B, «pa3omkHyTom» — Gonee
3 MOwm unu Toke yTeukn MmeHee 1 MKA.

YacTtota umnynbcoB aktuBHomn uenu BC — He 6onee 1000 Ny npy AnNuTENbHOCTU
KaXkgoro coctosiHus BbixogHon uenu BC He meHee 0,5 mc. HanpsikeHne aktuBHOM ue-
nu BC: B cOCTOsIHMM BbICOKOTO ypoBHSA («H») — 2.4+5 B, B COCTOAHUM HU3KOrO YpOBHS
(«L») — £ 0,4 B. BoixogHoe conpoTtueneHue uenu He 6onee 10 kOM.

Tepmonpeo6pasoBatenu conpotuBneHust (TC). MpumeHstoTca ogHoTunHele TC,
umetoLme xapakrepmctuky 1001, 500 (W100=1,391 unu koacdumumneHT a=0,00391 °C™
1y, Pt100, Pt500 (W100=1,385 unu koacpcpuumeHT a=0,00385 °C™%).

Mpeo6Gpa3oBaTenn usbbiTouHoro aasneHus (MA). Vicnone3ytotca MO ¢ BbIxoa-
HbIM curHanom 4—20 MA 1 BEpXHUM Npeaenom namepenHnii He 6onee 2,5 Mra.

1.2.2  U3smepsiemble senu4uHbl 8 cucmemax TB1 u TB2

Tabnuua 2
OGO3H. HaumeHoBaHue AuanasoH u Mokasa-
el. 3MepeH. HUA
G1..G3 O6BbeMHBIN pacxos, 0-10° MM
P1...93 MoLHocTb no Tpy6am 0 —10° Mkan/y Tekywmne
do MoLHOCTb NO TENNIOBOMY BBOAY 0 — 10° Mkan/y
t1...t3 Temnepatypa BoAbl 0-180,00 °C T
P1...P3 M36blTOuHOE AaBneHue 0-25MIla Me;y)l:ilvé?
dt PasHocTb Temnepatyp Bogbl t1 — t2 2-180,00 °C HblepC en-
tx TemnepaTypa X0N104HOW BOAbI 0-180,00 °C ng
ta Temnepatypa Bo3gyxa muHyc 50,00 — 130,00 °C
V1..V3 O6bem Boabl 0-10°wm°
M1...M3 Macca Bogbl 8
= 0-10"T1
dM Macca Boabl, 0TOGpaHHON U3 CUCTEMBI
Qe UtoroBble
) . "
QQlf Tennosag aHeprus 0-10"Tkan apXVBHbIE
BHP 7
Bpems HopmarnbHown paboTbl 0 — 5x10%ac
BOC Bpewms otcyTcTBMA cyeTa
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1.2.3  [lMapamempsbi apxusoe

MBT-2M HK peructpupyeT cpefHvue 3HavyeHus (TemnepaTypa, pasHoCTb TeMneparyp,
[aBrneHne) 1 UTOroBble NoKasaHus (KONMMYEeCTBO TEMSOBOW 3HEPrv, 06beMbI, Macchl) B
3HEpProHe3aBNCUMON NaMsTU. APXMBHbIE AaHHbIE COXPaHSATCH U MPU OTKNIOYEHUN Nn-
TaHuAa TennoBbIYUCANTENS.

TennoBbluncnMTens obecneynBaet cdopmMmpoBaHue cnegyrumnx apxmBoB:

1) YacoBoMl, CYTOUYHbLIN U MeCAYHbIN — CpefHve 3HayeHus (TemnepaTypa, pas-
HOCTb TEMNepaTyp, AaBlEHNE) U HAKOMMNEHHbIE 3HAYEHMS (KONMYECTBO TEMMOBOW 3HEP-
rMmn, 06 bEMbI, Macchl) U3MePsSIEMbIX BEMNUYMH HA COOTBETCTBYIOLLMX UHTEpBanax.

JononHuteneHo PEerncTpupyroTca Koabl 1 BpemMd OEeNCTBUSA HewTaTHbIX cmyau,mﬁ, n
BpeMa OTCYTCTBUA CHETA Ha MHTepBarne apxmBnpoBaHUA.

2) UToroBbIN — 3HA4YeHMs C HapacTalLM UTOroM (KONMYECTBO TEMMOBOW 3HEPTUMN,
0o6beMbl, Macchl) U3MepsieMblX BEMMYMH CO BPEMEHW nocrnefHero cbpoca apxvea Ha
KOHeL, CYTOK.

O6bembl apxvBOB (4MCNO apXvBHbLIX 3anuncen) coctaensioT: 1152 (48 cyTok) — yacoson
apxuB; 128 3anuncen — CyTOYHBIN N UTOTOBbIN apXMBbI; 32 3aNMCh — MECSYHBIV apXuB.

3) ApxuB uameHeHuss B[l — cukcauuss OENCTBUIA, CBA3AHHLIX C U3MEHEHWUSIMU
HaCTPOEYHbIX NapaMeTpPoB.

4) ApxuB coGbITUI — (hMKCaUMsa CTMPaHUS apxMBOB, M3MeHeHus HacTpoek c [K,
paspeLueHusi/3anpeTa JOCTyna K HacTponKam.

5) AnarHocTnyeckmn apxmsB — pUKCaUMSA BKIHOYEHUS/OTKIIOYEHNSA CETEBOro nuTa-
HUS1, TEXHONOMMYECKNX COObITUN.

O6bem apxmBoB namMeHeHus b1, cobbiTuin n anarHocTuyeckoro — 255 3anucen.

Bce Tunbl apxvMBoB NOCTPOEHbI NO KOnbUeBOMY NpuHUMNY, T.€. KaXaad o4vepenHas
3anncb B apxXmB CBepx ero o6bema, Bbl3biBaeT CTUpaHMe camMon CTapon 3anucu.

Mpw BeInonHeHnn onepaumn CBPOC apxuBbl (3a MCKNIOYEHNEM apX1BOB U3MEHEHUS
B, cobbiTUiA N ANarHOCTUYECKOTO) OYMLLIAKOTCS.

1.24 SkcnnyamayuoHHbIe xapaKkmepucmuku
Pabouvne ycnosus akcnnyartaumu:

TeMnepaTypa OKPYXXaAKOLLETO BO3AYXA ....cvvvveeeeeerrruveneeeeanns oT muHyc 10 go 50 °C.
aTMOCHEPHOIO AABMEHUS B OUAMA30HE ....ceeeeeeiiiiieeeeeeeaannees ot 84 no 106,7 kMa;
OTHOCUTENbHAA BNAXHOCTb OKpyxatowwero Bodgyxa npu 25 °C ......ccceevveee. 95 %.
HanpsPKEHHOCTb BHELLUHEro MepeMeHHOro MarHMTHoro nons vactotod 50 L,
L oT0 T3 [T SO PPRPPPPRPPPN 400 A/m.
BMGpaumu yactoTon (5-25) ', 1 amMnUTYA0N CMELLEHWST .......eeeeneveeennne 0o 0,1 mwm;
CTeneHb 3aLUmTbl KOpyca OT NMPOHUKHOBEHMUS MbININ Y BOODBI «....evvveeeeeeeaiiiieeennnn. IP54.

abapuTHble pasmepsbl e
1Y = Totor= W o 1= Y oo )3 (=TSP UTPPRR

Macca B TPaHCMOPTHOM YMAKOBKE HE BOMEE ......ccceeiieiiiieeeeiiee e ie e 2,5 kr.
CpenHuiA CPOK CITYXKOBI ...ccoeveveeiiieeeeiiieeenes
YcTtaHoBneHHasi 6e3oTka3Has HapaboTka
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1.25 Memposioauyeckue xapakmepucmuku e pabo4yux ycrioeusix

Tabnuua 4.
BennyuHa [vanasoH | Mpeperns! norpetuHocT | MorpeLtHocTb
KonnyecTtBo TennoTbl (TennoBow 7 | (0,5 + Atmin/At) % R
ameprun), T (Fkan) 0-10 OTHOCUTEmNbHas
Macca tennoHocutens, T 0-10° +01% OTHOCUTENbHasg
3
Obwem TennorocuTens, m 0-10° +1ea. mn.p. abconoTHas
CpegHuii 00 BbeMHbIN pacxog, M 0-10° (0,01 +1/T) % OTHOCUTENbHasA
TemnepaTypa TennoHocutens, °C | 0-180 o
TemnepaTypa Bo3gyxa, °C -50 —+130 £0,1°C abconioTHas
PasHocTb Temnepartyp, °C 0—180 +0,05°C abcontoTHas
M36biTouHoe gaeneHve, MlMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
TekyLiee Bpems +0,01% OTHOCUTESNbHAaA

Atmin = 2 °C — MUHMMarbHas n3MepsieMas pa3HoCTb TeMNepaTyp.
At — pasHOCTb TemnepaTyp Bogbl B ABYX TpyGonposoaax, °C.

T = 8 — nepuog nsmepeHusa pacxoaa, C.

1) MorpeLuHOCTN HOPMUPOBAHbLI OT BXOAHbIX LiENen TennoBbIYMCNINTENS A0 ero nokasaHuni Ha Tab-

10 N nHTEepencHoro Buixoaa.

2) MorpeLuHoCcTb HOPMUPOBAHAa NPY YCIOBUM U3MEPEHNs! PasHOCTY ABYX Temneparyp.
3) MorpeluHocTb HOpMUPOBaHa NpY YCMOBUM ONPefEeneHVst PasHOCTU ABYX TeMMepaTyp, ofHa Ux
KOTOPbIX M3MepSieTCs, a BTopas (TeMnepaTypa XOnogHON BoAbl) MPUHSATA YCIIOBHO NOCTOSHHOM

BENTNYMHOWN.

MEXKMOBEPOUHBIN MHTEPBEAI «.c..vvveeeiiiieesiteeeasitree e ettt e s it e e s st e e sbne e e s e e e snneeens 4 ropa.
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1.3 AneKkTponuTaHue

Onektponutanne MBT-2M Hk, BbIxogHbIX Lienen naccvBHoro tuna BC n TC ocywecTs-
NsieTcs OT BCTPOEHHOW NUTMEBOW GaTapen ¢ HOMUHAaMbHLIM HanpsbkeHnem 3,6 B vnn ot
BHELLIHETO MCTOYHUKA MOCTOSIHHOIO TOKa C HanpshkeHnem 10-16 B n Tokom He MmeHee 100 MA.

MpumeyaHune [MNpu nponagaHmn BHELLHETO MUTAHUS TEMNOBLIMUCINTENb NEPEXOAUT
Ha paboTy oT BCTpoeHHoW B6aTapeu.

Mpu nogkntoverHum MK no uHtepdericy USB BbiumcnnTens nutaetcs ot MK.
B TennosbIuvcnuTENe MOTYT yCTaHaBmBaTecs 6atapen 3-x Tunopasmepos: AA, C n D.
B cnyvae aBToHOMHOro nuTaHus yctaHaenueaetcs 6atapes tvuna C.

Mpu 3aka3e TENNOBLIMUCIIUTENS C BHELUHUM UCTOYHUKOM MUTaHWS yCTaHaBnMBaeTCs
baTtapest AA, He3aBUCUMO OT MOAENMN.

Mpn ncnonb3oBaHun YyNbTPa3BYKOBbIX pacxogoMepoB C nNUTaHMEM OT TennoBblYUC-
nnTena npuMeHaeTca 6aTapes| Tnna D.

Bbluncnutens koHTponupyeT paspsg 6atapen nutaHua u pecypc 6atapeu. [pu
CHWXeHUW HanpsxeHns nutanus Ao 3,1 B Ha akpaHe oTtobpaxaeTca kog HC LB.

B cnyyae nosiBneHusa npusHakoB paspsga 6atapeu (LB) oTkntoyaeTcd nogcseTka
WHAMKaTopa 1 yBenuyMBaeTCcs LMK nsamepeHus Temnepatypbl 4o 600 c.

HopmanbHoe ¢yHkumoHpoBaHue MBT-2M Hk obecneunBaeTcs 0O 2-X HeAenb no-
cne akTMBM3auuKn npusHaka paspsiga 6atapen. ApxmBbl U HAKOMSEHHbIE UTOTM COXpaHsi-
H0TCA 1 NpU NONHOM paspsge 6atapen.
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14 3au.|v|Ta OT HeCaHKUMOHNPOBAHHOIo BMeLWlaTernibCcTBa

[nsa npegoTBpalleHns HECAHKLUMOHMPOBAHHOIO BMeluaTenscTea B paboty MBT-2M
HK CYLLLeCTBYIOT CrielytoLine ypoBHY 3aLUUThI.

3alwmTa OT M3MEHEHUS KanubpoBOYHbLIX KO3(PULMEHTOB U OT BHECEHUS U3-
MEHEHUW B 3NEeKTPOHHbIN MOAYIb BbLINOMHAETCA HAaHEeCEHMeM OTTMCKAa Knenma nose-
putens (puc. 1.) Ha 3aHel CTEHKE TENMOBbLIYUCIUTENS.

MecTo nioM6upoBaHus
rnoBepuTesiem

MecTa nnom6upoBanus
WHCMNEKTOPOM
T P

Puc. 1.1 — Mecta nnombrpoBaHus BblMUCAMTENS
MameHeHne kanmbpoBOYHbIX KO3MULMEHTOB C KnaBuaTtypbl U no uHtepdency HE-
BO3MOXHO.
3aumra HacTpoe4HbIX napameTpoB obecneynBaeTcd nnombon MHcnekTopa Ten-
nocHabxatoLen opraHnsaumm (puc. 1.).

OTKNIOYEHNE 3alUTbl HA WU3MEHEHUne HACTpPOEYHbIX NapamMeTpoB BbINOJIHAETCA
HaXxaTnem Ha KHOMKy AocTtyna.

3awmTa ycraHaBnuBaeTcs:
— NPV NOBTOPHOM HaXXaTuW KHOMKM AoCTyna
— no ucteyeHun 60 MUHYT C NEPBOro HaXaTusi KHOMKK JoCTyna.

[Nocne aToro Bce NOnbITKM M3BMEHEHUS HACTPOEYHbIX NapaMeTpoB MTHOPUPYKOTCA.

[ns onepaTMBHOIrO KOHTPOMS U3MEHEHUSI HAaCTPOEK TENSIOBbIMUCIIUTENS NpeaHasHa-
YyeHa KOHMPOJIbHasi CyMMa HacmpoeYHbIX napamempoe, koTopas oTobpaxaeTcs Ha
akpaHe TennosbluncnmTens (MeHlo CEPBUC-UHG. o npubope) (cMm. puc.3.9).

3awumTta BcTpoeHHoro MO oT HecaHKLUMOHUPOBAaHHOIO BMeLlaTenbLCTBa.

[na onepaTuBHOrO BbiiBNEHUSA dhakTa n3MeHeHust BCcTpoeHHoro MO Tennosbiumcnu-
Tens npegHasHadeHa KkoHmponbHas cymma [10. KoHTponbHasi cymma gocTynHa ans
npocmoTpa Ha akpaHe TennosbluncnuTens (MeHio CEPBUC-UHb. o npubope).

ApXV1BbI COObITUN.

C uenblo KOHTPONS 3a M3MEHEHWSIMU HacTpoek U paboToCnoCOOHOCTHIO TENoBbI-
yucnuTens nMmeeTcs 3 HecTMpaeMbix apxvmBa cobbiTnii (ApxvB nsameHenuns B], Apxus
cobbITui, [inarHocTmyecknii apxme) rmyoburHon no 255 3anucen Kaxapln.

B apxvuBax uKcupyloTCS AEWACTBUS NOMb3oBaTene No M3MEeHEeHWI0 HaCTPOEYHbIX
napameTpoB, MEPEeKYEeHNI0 HaCTPOeYHbIX 6a3 AaHHbIX, NPUMEHEHUIO TexHorornye-
CKUX peXnMoB (noBepka, KanmbpoBka), cOpoC apxmBa, a Takke MOMEHTbI nepesanycka
npotieccopa.
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1.5 bBe3onacHoCTb 3KcnnyaTauum

MBT-2M HK He obnagaeT dakTopaMu, MMEKLUMIN ONacHbIN xapakTep npu pabote ¢
HUM.

Mpu akcnnyataumm n ucnbitaHnax MBT-2M Hk gorkHbl cobniogatbes «[pasuna
TEXHUYECKOW 3JKCNyaTauun 3neKTPOyCTaHOBOK noTpebutenen», «lpaBuna TexHUKM
6e3onacHOCT MpWU 3KchnyaTauum 3MeKTPOyCTaHOBOK MnoTpebutenen» u TpeboBaHms
[OCT 12.2.007.0.

O6wue TpeboBaHus 6esonacHocTy Npu ucnbiTaHnax no FOCT 12.3.019.
2 YcTtpounctBo m pabora

2.1 CBeAeHMA 0 KOHCTPYKLUKN

Kopnyc tennosbiumcnutens MBT-2M Hk cocTtouT M3 OByX 4yacTein: NpubOpPHOro u
MOHTa)XHOIO OTCEKOB.

BHyTpu npnbopHOro otceka pacnonoxeH MUKPOMNPOLLECCOPHBIA Moayrb, obecneyu-
BaloLLMN npuem, 06paboTky 1 perncTpaumio AaHHbIX OT MEePBUYHbIX AAaTYMKOB. B Bepx-
Hen YacTn NpMBOPHOro OTCeka HaxoAATCA MHAMKATOP W KnaBuaTypa.

Mocne nosepkn MBT-2M Hk npnbopHbIA oTcek nnombupyeTtcsa noseputenem. Mecta
nnombumpoBaHus nokasaHbl Ha puc. 1..

BHewHwin Bng MBT-2M Hk npeacTasneH Ha pucyHke 2.1.

NHanKaunsa ceTeBoro NUTaHus

3aBOACKOM HOMep

D\, Knasunartypa

\ Cnot ans SD-kapThl

Pasbem nHTepderica
usB

MNHavkaTop

MecTo nnoM6upoBaHns
nHcnektopom TCO

Kpbllwka MOHTaXXHOro
oTceka

Pasbem MHTefcbeﬁca

KabenbHble RS23
BBOAbI

Pa3beM mHTepderica
Ethernet (no 3akasy)

Puc. 2.1 — BHewHun sug MBT-2M Hk

MoHTaXHbIN OTCeKk (pUC. 2.2) COOEpXWUT BXOAHblE pa3beMbl, NUTUEBYK GaTtapeto,
KHOMKY AOCTyna K HacTpOeYHbIM napameTpaMm, pa3beM Ans MOAKMOYEHUS BHELLHEro
nUTaHus, pasbeM MHTEpPdENcos.

KaGenbHble BBOABI (PE3MHOBbLIE MaHXETbl) YCTaHABNMBAKOTCS Ha KPbILLKE MOHTaXHO-
ro orceka. Konnyectso kabenbHbIX BBOOOB MOXET ObITb YBENMYEHO A0 7.

BHyTpy MOHTaXHOro oTceka yCTaHaBnMBaKTCA nnathbl MHTepdenca. Mo ymonyaHuto
MBT-2M Hk noctaensietca ¢ uHTepgencom USB 1 RS232. Mo otaensHOMY 3akasdy Mo-
XeT 6bITb yCTaHOBIEHa nnaTta uHtepderica Ethernet.
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Cnot ana SD-kapTbl WuTepdeiic USB
KHonka pgocTtyna Pasvembl ana Pasvem gna Pasvem ans
K HacTpOEeYHbIM MOAKHOYEHNS NOAKNIOYEHWA NOAKIIOYEHUSA

napameTpam BHELUHWX ueneii BHeW.nuTaHus  6atapewu

BaTtapes

\ i ral
\ I I
Mnata wHTepdeiica Mnata nHTepdeiica MecTo yCTaHOBKM
Ethernet RS232 nnoM6bl FOCNOBEPUTENS

Puc. 2.2 — Bug Ha MOHTaXHbIA OTCEK NPU CHATON KpbILLKe
MapkumpoBka mopenu n 3asoackor Homep MBT-2M Hk pacnonaratoTcs Ha GOKoBON
CTeHKe BbluucnmTens.
2.2 WHpukaTop u KnaBuartypa

TennosblunCANTENDb UMEET 4-X CTPOYHbIV XUAKOKpUCTannmyecknii nHamkatop (PKKW)
C NOACBETKOWN.

[Mpy aBTOHOMHOM MUTaHWU UHAMKaTOpP racHeT cnycTa 30 ¢ nocrne nocrnegHero Haxa-
TUS Ha KHOTIKW.

MpumeyaHue [py NOBTOPHOM HaxkaTUM Ha NOOYI0 KHOMKY HA UHAUKaTOpe OTobpaxaeTca
MYHKT MEHI0, KOTOPbI Obin BbIGpaH HAa MOMEHT ralleHust UHauKaTopa.

OTtobpaxeHue nHdopMaLun Ha MHAMKaTope NpeacTaBneHo Ha puc. 2.3.
Tekylue Bpems 02.02.1101:07:0 ° PeXu1M BblUMCIUTENS

. TEKYLUWWE
BblbpaHHbIA NYHKT MEHIO Hanwune
APXWBbI

HEWTaTHOW CUTyauun

t

Puc. 2.3 — OToGpakeHne UHDOPMaLMN Ha MHAMKaTope

B npaBom BepxHeM yriy akpaHa OTOOpakaeTCs pexum TennoBbIMNCINTENS (AOCTYN
K HacTpoeyHblM napameTpam (O), nosepka (M), paspsig 6aTtapeun(LB)).

B npaBoM HwxHeM yrny akpaHa oToOpaXkaeTcs NPM3HaK HanMumnst HeLTaTHbIX CUTya-
uun npu mamepeHun napametpoB (HC), annapaTHble HEMCNPABHOCTU, BbISIBIIEHHbLIE B
xoge camoamarHocTukmn (AM) n cpabatbiBaHne gatymka curHanmsauum (AL).

KnaBnatypa coctount 13 6 knasuw. HasHayeHne knaBuLL:
@ @ @ @ — BbIBOP NYHKTA MEHI0 U U3MEHEHWE 3HAYEHNS NapameTpa;

— BXO[, B BbIGPaHHbIN MYHKT U DUKCALMS 3HAYEHUS UMK NPOLEaYpPbI;

— BO3BpaT Ha npep,bl,qyu.l,mﬁ YPOBE€Hb MEHIO.
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2.3 MpwHuun opraHmMsaummn TennoBbix BBoaos (TB)

Moaknioyaemble K TENNOBLIMUCIIMTENIO AaTYNKN UMEIOT KECTKYIO MPUBA3KY K HOMEpY
TB (TB1 vinn TB2) n Tuny Tpybonposoga. MakcumanbHoe 41cro noaknoyaemblx gaTiu-
KOB B 3aBMCMMOCTM OT mogenun MBT-2M Hk npuBeaeHo B Tabnuue 1.

HasHaueHve TpybonpoBoaos:
Tpy6onposog Tp1 — nogatowuii, Tpybonposoa Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTM OT 3HadyeHusi napameTtpa KT3 ncnonbayetcs:

— KT3=3 — ansa pacyeta tennosou aHeprun (kaHan MBC nnu nognutkwn);
— KT3=2 — ans uamepeHus n perncrpaumm Temnepartypsbl;
— KT3=1 — ans y4eTta o6bema Boabl (KaHan Xono4HON v NMTbEBON BOAbI).

Mpun yctaHoBke napameTtpa KT3=0 Tpyb6onposog Tp3 M3 pacyeToB 1 MHOMKALMM UC-
KntoyaeTcs.

2.4 CTpykTypa 6a3 AaHHbIX HACTPOEUHbIX NapamMeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble ANA HOPMAarbHOrO MYHKLMOHUPOBaHWS
TEeNMnoBbIYMUCIUTENS XpaHATCA B 6a3ax AaHHbIX.

B MBT-2M Hk umeeTcsa ogHa unm aee 6a3bl gaHHbix (601 v BA2). MNpu Heobxoanmo-
ctn B2 MOXXHO MCKNntoYaThb.

Kaxxgas n3 6a3 gaHHbIX coaepxut 3 rpynnbl HACTPOEYHbIX NapameTpPOoB:

e CucTtemHble napameTpbl — NapaMeTpbl, onpeaensiowme paboty MBT-2M Hk B
Lernom.

e OO6wue napameTpbl No TB — napameTpebl, onpeaensLLe anropuTM pacyeTa
TenmnoBOW 3Heprnm, cnocobbl KOHTPONSA YacoBoro Tenna, 6anaHca macc n Temne-
paTtyp B Kaxgom n3 TB.

¢ [lapameTpbl TPyGonpoBoAoB — napameTpbl noakntoyaemMsix BC v M4, goro-
BOPHbIE 3HAYeHUS 1 Ccnocobbl KOHTPONS YacoBOro o6bema no kaxgomy us Tp.

B kaxgbl KOHKPETHBI MOMEHT aKTUBHOWN siBNsSieTca ogHa n3 B/.

Yucno poctynHeix B (ogHa vnu gBe) n cnocob Mx NepeknioyeHns 3agatoTcs npu
HaCTpOViKe TENOBbIYUCINTENS.

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

e C KnaBuaTypbl:
= 3anpeLyeHo;

= [pW OTKIOYEHHOW 3alUUTE;

=  [pW BKITKOYEHHOW 3aLUMTe Mo Naposto.
e yaaneHHo no komaxge c MNK:

= 3anpeLleHo;

=  [pW BKIKOYEHHOW 3alUMTe Mo Naponio.

e aBTOMATMYECKM B 3apaHee YCTaHOBIEHHOE BpeMms. [py HacTpovike TENNoBbIYNC-
nutens cMeHa aktusHon Bl 3apatotca aatel nepekntodenusa B (BO1->602 un
BO2->BO1).

Homep aktuBHomn B[] otobGpaxaeTcs Ha 3kpaHe B meHio CEPBUC-AkTnB.BA.

MapameTpebl, 3anucaHHble B B[l, gocTynHbl Ana npocmoTpa Ha akpaHe MBT-2M Hk
HE3aBWCUMO OT YCTaHOBMEHHOIO YPOBHS JOCTYMNa K HACTPOEYHbIM NapameTpam.
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2.5 OpraHusauus MeHIo

[ns npocmoTpa n3MepsaeMbIX napameTpoB TennonoTpebneHns, a Takke napameT-
poB B[] npyMeHseTcs MHOrOypoBHEBas CUCTEMA MEHIO.

CTpyKTypa MeHIo nokasaHa Ha puc. 2.1.
YpoeeHb nonb3oeatens ————p [ —— CepBuCHbIi ypoBEHE —

Tekywue |ep Wtorun «» ApxuBbl [¢»| CepBuc [«»| HacTpoukn

L L : - -

™1 | |t | [ Yacoeod | [WH®.OMPWBOPE| | CWCTEMHBIE |
TB2 | 82 | | Cytounwit | [kOMMYHUKALMM] L\ B4
Jon. umn. sxo,u,l 1],E|,on‘ uMmn. on,u.l 1 MecayHbIn I 1 HANTAOKA I 1 B2 |
'I MTOFDBb\ﬁ | ] AkTvBHas B | 'IJELOIT M BXOJJl

T i
ApX1B M3“""*‘9““"| |atepronorpesnru ]| [ vrPasn. 52 |

ApxuB coﬁblmnl_l 1 Tun Batapen |
W

ﬂ”ar”omﬂ;ec"" ] Hanp. 6aTapem|

Ann.Hewnenp.

OrobGpaxeHune
I'IyHI(TCDEI MEHH
nOBepKa TONLKO Npu
OTKIHONEHON
Yck. pexum 3awure

Puc. 2.1 — CTpykTypa MeHI0 TENNOBbLIYUCIUTENS

C uenbio yoobcTea HaBurauuv B NoBceaHEBHOW paboTe MeHI0 pasfeneHo Ha OBa
YPOBHS:

e YpoBeHb Nonb3oBaTens;

e CepBUCHbI YPOBEHb.

Bknitouerne CEPBUCHOIo0 YpOBHA OCYLLECTBNAETCA NyTeM HaXatua WU yaepxxXaHuda
kHonkn MEHIO Ha Bpems He meHee 8 c.

OTKkNioYEeHNE CEepBMCHOIO YPOBHS BBIMOSHAETCS MNyTEM MOBTOPHOIO HaXatus W
yaepxanusa kHornkv MEHKO Ha Bpems He mMeHee 8 ¢ unu aBTomMatuMyeckun vepes 1 yac
nocne BxoAa B CEPBUCHbLIV YPOBEHb.

YpoBeHb_nonb3oBartens npegHasHayeH Ans NpocMoTpa TeKyLUX, UTOroBbIX U ap-
XMBHbIX U3MepsieMblx napameTpos no TB1, TB2 n gon. umnynsCHOMY BXoay.

CepBUCHbIN_YpPOBEHb MO3BONSIET NpoCcMaTpmBaTh (M3MEHATb) HACTPOEYHbIE Mapa-
meTpbl Tennosbiuncrimtens (HACTPOWKW), sapaeaTb napameTpbl MHTepdeiicoB
(KOMMYHUKALINW), koHTponupoBaTb BbIXOAHblIE 3HAYEHUSA MNEepBUYHBLIX OAaTYMKOB
(HATALKA), aktnuBuampoBatb pexum nosepku (MOBEPKA) 1 BeinonHATbL cOpoc apxuBoB
n ntorosbix nokasaHun (CBPOC APXNBA).

Ha cepBrcHOM ypoBHe BbINONHAETCS cMeHa 6a3 gaHHbIx (B).

MpumeyaHue V3mMeHeHUE HACTPOEYHbIX MAPAMETPOB, aKTUBM3ALMS peXrMa NOBEPKU
unu copoc apxmeoB Bo3moxHbl TOJIbKO npu oTkntoueHHon 3awuTe!
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2.6 HacTtpoeuHble napameTpbl
B AaHHOM pasfgene npuBeneH MOSHbIN nepevyeHb napamMmeTpoB, XpaHALIUXCA B

HaCTPOEYHbIX 0asax AaHHbIX TEMSIOBLIYUCTIMTENS.

3HayeHus, BblAesfieHHble LUBeTOM, YCTaHOBJIEHbI MO YMOJI4YaHUIO NPU BbIMyCKe.

CUCTEMA
WOEHTUDU- Cet.agpec |CeteBon agpec: 9-255
Koga.opr. Kog opraHusaumu: 9 cuMBomnos
KALUUA -
[doroBop Homep gorosopa: 9 cumBosioB
OaTa YcTaHoBKa TeKyLlen aatbl
Bpewms YcTaHOBKa TEKYLLEro BpEMEHN
HACTP. OATbI/ ABTOMaTUYECKMIA NEPEBO/ YaCOB Ha NIeTHee/3nMHee
BPEMEHUA n Bpems: — HeT nepeBoaa; Bkn — ectb nepesog. le-
epeBof, vac.
peBO/ BLIMOSHAETCA B 2 Yaca HOYM MOCNeAHero Bockpe-
ceHbsA MapTa (okTa6ps) Ha 1 vac Bnepen (Ha3ag)
Yac otyeta |Yac otyeta O +
[ata oTyeTa OTtueTHble cyTkn Mecaua: 1+31. MNMpu 3HaveHun paBHom 31 OTHETHBIE
CYTKW COBMAgA0T C KaneHaapHbIM MecsaueM
C"c“:'::: CAM" | Enmnmul namepennit Q u P: — I'kan v krc/cm®;, CU — Mk v MMa
Tepmonpeo6p. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500
Oorn. uMmn. BXxoa
Vcnonb3oBaHve Jon. MMMynbCHOro BXxoaa: EE — He ucnonbayeTcs;

Ucnonb3. |KoHTp.ceTn — KOHTPOnb HanNpsXXeHns ceTu;

CyeT uMn. — cyeT umnynbcoB; CUrHan-us — BXof, CUrHanusauum.

Bec. umn. |Bec umnynbca 0 — 9999,9999, n/umn (BT-4/umn) T
AMmin MunHVMManbsHOe YacoBOe 3HavYeHve napameTpa TenbHb! M HasHave-
OMmax MakcrmanbHoe YacoBoe 3HaYyeHve napameTpa WM «CUET.UMM»
En. nam EgvHuubl namepenus: m3, KBT-4

y YpoBeHb: HP — HopmanbHO pasoMKHYTbIN; 3HayeHus aencTBu-
poBeHb o

H3 — HopManbHO 3aMKHYThIN TernbHbI MPU Ha3Haye-

T noaTtB. |Bpewms nogTBepxaeHns cpabatbiBaHus (0,5-9,9 c) HUM «CurHan-us»

YNPABJIEHUE B2

Vcn. B2 Vicnonb3sosanve B02: [{f — 602 He ucnonbayetcs (Tonbko 501); Aa —

) B2 ncnonbayetca (ncnonsaytotea 641 v 6A2)
Cnocob nepekntoyeHus B: Bpy4Hyto — nepekntodeHne Bl ¢ knasuatypbl

BO1<>b[2

mnm ¢ MK, ABTO. no gare — aBToMaTmyeckoe nepekntodeHre bl no gare
Cnocob cmeHbl B[] ¢ knaBmatypbl: 3anpeT — cMeHa
B[] 3anpelueHa; C naponem — cmeHa b[] no naponto .
C knaBwuar. n - 3HayeHus oencTeu-
pv ycTaHOBMEHHOW 3awmTe, C 4OCTYNOM — CMeHa
B[] TONbLKO NpU CHATOM 3aLumTe TENbHbI Ny HasHake-
Hu1 BO1<>B[2 «Bpyu-
Cnocob6 cmeHbl B[ ¢ [K: 3anpeT — cmeHa B[ 3a- HyIO»
C K npewieHa; C naponem — cmeHa B[l BoamoxHa no na-
pOnto NpY YCTAHOBMNEHHON 3aLuuTe
BO1c [Hata nepexoga bA2—>611 3HaueHus aeicTau-
TenbHbl NpU Ha3Ha4e-
B2 c [Nata nepexoga bO1->62 Hn BA1<>B/12 «AB-
TO.NO gare»
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MapameTpbl HacTpounku TB1 n TB2

OBLUNE

cu

Cxema namepenus: 0 + 14. Npn CU=0 — TB He ncnonbayercsd

KoHdmrypaums tpybonposoga 3 n opmyna pacyeta Tenna. KT3=: 0 — HeT

KT3 . : . .
OPT n3mepeHuin B Tp-ge 3; 1 — namepeHue Tonbko V3; 2 — nsmepeHue Tonbko t3;
3 — ogHOoBpeMeHHoe namepenne V3 u t3. ®PT=: 0 + 8.
KoHTp.t KoHTporb TekyLuux Temneparyp: — KOHTPOIb BLIXOZ1A 33 AVANasoH
" |uamepeHun n octaHoB cHeTa; C noAcT. — KOHTPonb 1 pacyeT Q 1 M no taor
KoHTponb pasHocTu Temnepatyp (t1-t2)*: Be3 noacT. — KOHTPOrb M Npo-
KoHTtp.dt |gomkeHue cyeTta; C NOACT. — KOHTPOMb U CYET C MOACTAHOBKOM,
CyeT OTM. — KOHTPOIb M OCTAHOB cyeTa
Wcnonb3oBaHune TemnepaTypbl XonoAaHoW BoAb! (1X): HeT — tx He ncnonbay-
Ucn.tx |etca (hx=0), OoroB. — ucnonsayetcs txa; U3m. Ha X3 — namepeHue tx Ha
Bxoae X3; U3Mm. Ha X4 — namepeHue tx Ha Bxoge X4
txa [oroBopHasi TemnepaTtypa Xon04HOW Boabl
PxnA [loroBopHoe AaBneHne XonoaHOW Boabl
KoHTponb yacosoro Tenna Qi12u Qr: HeT. — HeT koHTponsi; Be3 noacT. — KoH-
KowTp.Q |TPO7Tb OTPHLATENbHOMO 3HaquMﬂm — KOHTPOMb OTPULIATENLHOIO
3HayveHus u npucsoeHune 0 nokasaHmam Q124 (Qr) npm Q124(Qr)<0. CyeT oTM.
— KOHTpOrb 3Ha4eHust Q124(Qr)<0 1 ocTaHoB cyeTa.
KoHTponb pasHocTty yacosbix macc dMy=(M1-M2): HeT. — HeT koHTpons; Bes
nopct.1 — koHTponb dMu<(— HB); Be3 noAcT.2 - KOHTPOIb | dMq| >HB;
KoHTp.dM |C noacT.1 — Toxe, uto npu bes noact.1 n npucsoeHne M14 = M24 = cpegHee
M14 n M2y; C noacT.2 — Toxe, 4YTo Npu bes noacT.2 u npuceoeHne
M1y = M24y=cpeagHee M14 n M2y
dMmax | YcTtaBka Ha HebanaHc YacoBon macchl dM4: 0 + 4 % o1 (M14+M2y)
Aen.tng | VIBMEPeHHe TemnepaTypsi Bosayxa: AEXZEM - He namepsTh; U3m. — name-

peHune Ha X3 nnu X4

MpumeyaHue. MrHnmanbHas pasHocTe TeMnepatyp (dtmin) coctaenseT 2 °C.

MNapameTpbl no Tpy6onposBogam TP1, TP2 n TP3
Tun BC | Tun BogocyeTunka: MexaH. - MexaH14eckmil; - 3NEKTPOHHBbIA
Bec umn. | Bec umnynbca BogocyeTymka: 0 — 9999,9999, nutp
K KoHTponb Hannumst anekTpoceTu/pabotocnocobHocTy BC: EE — HeT KOHTPOns;
oHTp. BC c Z .
eTb 06LL. — KOHTPOIb obLen cetn nutaHus BC;
KoHTponb YacoBoro obbema Vu: [I — HeT koHTponsi; Be3 NoACT. — KOHTPOMb
Va>Vmax n Vu<Vmin; C nogct. — koHTponb Vy>Vmax n V4<Vmin n npucsoe-
KoHTp.V Hue nokasanuam Vy=Vgor npu Vu>Vmax, Vuy=Vmin npn 0<Vu<Vmin n 0 npun
V4y=0; C nogcT. u KOHTP.U — Toxe, 4to «C noact.» u npu Kontp.BC#HeT npu-
CBOEHWE nokasaHusim V4=Vaor npy OTCYTCTBUMN HanpsikeHus ceTu; CyeT oT-
MeHeH — Toxe, 4YTo «be3 noacT.», M ocTaHoBKa cHeTano Q uM
Vmax BepxHas ycTaBka Ha 4acoBoi 06beM Vu: 0 + 99999,9; m°
Vmin HwxHsas ycTaBka Ha YacoBor 06bem Vy: 0 + 99999,9; m°
Vpor [oroeopHoli Yacoeon o6bem Vy: 0 + 99999,9; m°
tpor [oroBopHas Temnepatypa B Tpybonposoge: 0 + 175, °C
Paor JloroBopHoe abcontoTHoe gaBneHuve B Tpy6onposoae: 0 + 25, kro/cm®
Oatumk P | Hannyne pnatyvka gaBnenHus: [:E — HeT gaTtyuka; EcTb — ectb gaTumnk
PB BepxHun npegen agnanasoHa namepenun garyuka: 0 + 25, wrc/om”
Pn MonpaBka Ha BbICOTY BOASHOMO CToN6a B UMMYIbCHON TpyOKe: iE +9,99m
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2.7 CxeMmbl usamepeHumn B cuctemax TB1 u TB2
Cxema namepeHnin [0 |F(«|ei| o
(o
(CW) HNHEHE dM Q12 Qr QtB
OTKpPbITbIE CUCTE MbI
L[ (M1-M2) [ M1-(h1-h2)+dM:(h2-hx) HeT
—— Cn=1 3 e[ _(M1-M2) [M2-(h1-h2)+dM-(hi-hx) HeT
+_J-@ ez [, ]1] 2| 2| T [(M1-M2) [M1-(h1-h2)+dM-(h2-hx)| dM-(h3-hx) | o
£ P2 U5 [[]]% 3| (MI-M2) | M2-(h1-h2)+dM-(h1-hx)| dM-(h3hx) | O
_._J-® N [ M3 M1:(h1-h2)+dM:-(h2-hx)| M3 (h3-hx)
3 Q M3 M2-(h1-h2)+dM:(h1-hx)| M3 (h3-hx)
PVl Cn=21sl1 | (M1-M2) |ML1:(h1-h2)+dM-(h2-hx) HeT ~
» Y J.@) c — [0} —
g2 Vi [H] b o]3] 2| F] M1-M2) |M2(h1-h2ydM(h1-h) | Her 4
" @ IV 1SS R (M1-M2) | M1-(h1-h2)+dM-(h2-hx) [ M3-(h3-hx) | & g
P L&y S ® 26
—— 1 |3 S| (M1-M2) | M2:(h1-h2)+dM-(h1-hx) | M3:(h3-hx) [©
e Ch=3 1 M ML-(h1-h2)+M3-(h2-hx) | M3-(h3-h
N t?3P3V3 3_%)%"3 3 ( )+M3:(h2-hx) | M3-(h3-hx) o
1 ~ Al ® o
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2.8 Anroputm pa6oTbl

Pabota MBT-2M Hk 3akntovaeTcs B Nnpeobpa3oBaHMM BXOAHLIX CUrHaroB B Mokasa-
HMSI COOTBETCTBYIOLLUX (PU3NYECKUX BEMNUYMH .

CurHanbl ot TC u N[ nogsepratotcst npeobpas3oBaHnio C NepUOaOM:

— 60 c B cryyae OTCyTCTBUS! BHELLHEro NTaHus (ceTeBoro unv USB) u noraweHHoro
UHAMKaTopa;

— 600 c B criyyae nosiBneHus npusHaka paspsga 6arapeu (LB);

— 6 ¢ BO BCex ocTarnbHbIX Criydasx (MMTaHne OT BHELLHEro UCTOYHMKA, akTUBHOE CO-
CTOSIHME nHAuKaTopa).

MonyyeHHble koAbl CriyxaT AN BbIYUCMEHUS MNOKa3aHWM TekyLux Temnepatyp u
[aBneHun.

MpeobpazoBaHue 3HAYEHWIN COMPOTUBIIEHWUS B MOKa3aHUs TEMNepaTypbl COOTBET-
ctByeT ypaBHeHuam OCTY 2858 (TOCT 6651).

MMI'IyJ'IbeI oTBC OGpaGaTblBa}OTCH TennoBblYUCINTENEM B MOMEHT NOCTYNNEeHNA.

Ha ocHoBaHWMM napamMeTpoB BXOAHbLIX CUTHANOB MPOM3BOAUTCS pacyeT n3MepsieMbixX
BEINYMH:

o CpedHeapughmemuyecKkue apxusHble rnokasaHusi 0agnieHuUst - HacTHoe OT CYMMbI Te-

KYLLIMX NOKa3aHUM Ha YMCIIO UX M3MEPEHUI 3a Yac, CYTKU U MecsL,.

e CpeldHessgeWweHHbIEe Yaco8ble apXusHble rnokasaHusi memMrnepamypbl — YaCTHOe
OT CyMMbI MPOU3BEAEHWI NOKa3aHWI TemnepaTypbl U 3HAa4YEHUI Macchl Ha nepu-
ofe N3MepeHnii Ha YacoBble apXMBHbIE NOKa3aHWa Macchl. [pu oTCyTCTBUMN UM-
nynbcoB oT BC nokasaHusa npuHumatoT cpegHeapudmMeTnyeckoe 3HavyeHue.

e Yacosble apxusHbie rokasaHusi obbema — cymma npov3BegeHus Yicna umnynb-
COB 3a Yac Ha Bec umMmnyrnbca.

e [loka3zaHusi 06beMHO20 pacxoda - YaCTHOe OT CyMMbl MMMNYNbCOoB (C y4eTom BU)
Ha nepuog 06HOBNEHUsI NokasaHun (0T 8 c).

MNOTHOCTb M 9HTaNbNUSA TEMMOHOCUTENS BbIMUCIATCA MO YPaBHEHMWSM, anmnpoKCcu-
mupyowmm aaHHele TCCCQ, roe B Ka4ecTBe apryMeEHTOB CryXaT CpefHEB3BELLeHHas!
YyacoBas Temnepartypa 1 u3amMmepeHHoe nmbo foroBopHoe abcontoTHOE AaBMNEHME.

e UYacoeble apxugHbie rokasaHusi Macchl U meriogol 3Hepauu BbIYMCIIATCS MO
dopMynam, NpuBeAeHHbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHbLIMU
HacTpoKrKamu.

e Maccoseili pacxod, mernnogol nomok rno mpybam u mernnossiM 8800am — TEKY-
LuMe 3HaYeHMs Macchbl 1 TEMMOBOW 3HEPrMu, NpUBEAEHHbIE K Nepuoay obHoBre-
HWS NOKa3aHWN.

e CymouyHble (MecsiyHbIe) apxusHble roka3aHusi obbema, Macchl U mernnosol
3Hepauu — CyMMa 4acoBbIX (CYTOYHbIX) NOKa3aHWN.

e CpeldHessgeweHHasi CymoyHas (MecsiyHasi) memrepamypa — 4aCcTHOE OT CYMMbl
npou3BeaeHNi YacoBbIX (CYTOYHbIX) 3HAYEHU TeMMNepaTypbl U Macchbl Ha apXuB-
HO€E 3HaYeHne CyTOYHOW (MEeCAYHON) Macchl.

e /Imozosble nokazaHusi BbIMUCASIIOTCS B KOHLE Yaca CYMMMPOBAHUEM YaCOBbIX
nokasaHum.

B MBT-2M Hk BCTpoeHa cuctema guarHocTuku paboTel yana yveta. Anroputm pabo-
Tbl MPU HaNMU4YMKU HeLTaTHbIX CUTyauuii u onucanve kogoB HC aons nx pacnosHaBaHusi
npveeaeHb! B MpunoxeHun A.
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2.9 Co6poc apxuBa

Paszgen CBPOC APXUBA wmeHio MBT-2M Hk npefHasHayeH ansg obHyneHus cogep-
KMMOTO apXMBOB W UTOTOBbIX 3HAYEHUI NapamMeTpoB.

MpumeyaHue BbinonHeHne onepauun CBPOC APXUBA He npuBoauT K 06HyneHuo
HacTpoeyHbIx napameTpos B b1 (B[2), a Takke apxmBoB COOLITUNA.

Onepauuio c6poc HEOBXOAMMO BLINOSHATE B CMEAYIOLMX CUTYaLUAX:
1) npu BBOAE NpMBOpPa B 3KCNIIyaTaLuio Ha y3re KOMMEPYECKOro y4eTa;

2) Npun NepenonHeHnn pa3psaHon ceTkun, obecneynBatoLLen BEpXHUN nNpeaen anana-
30Ha MECSYHbIX N UTOTOBbIX NOKa3aHW 3TUX BEMUYMH.

Mopsapok BbinonHeHus onepaumm CBPOC APXMBA onucaH B pasgene «CepBuc-
Hble pyHKUMN—COpoc apxmsa» (cm. n. 3.5.4 C6poc apxmsa).

3 MWUcnonb3oBaHWe NO Ha3Ha4YeHUL

3.1 npOCMOTp n N3AMeHeHne HaCTpoeYyHbIX napamMmeTpoB

3.1.1 [lMpocMomp HacmMpoeYHbIX Napamempoe

HacTpoeuHble napaMeTpbl TEMMOBLIMUCIIUTENS MOXHO NPOCMOTPETb Ha MHAMKATOPE.
CocrTae 1 0603Ha4YeH1e NapameTpoB HACTPOWKN NPUBEAEHBI B NyHKTE 2.6.

BbiGop noapasaenos, rpynn napameTpoB U NapaMeTPOB BbINOSHAETCA KnaBuLlamm

unu , Bx0oA4 B BblOpaHHbIV nogpasgen (rpynny wnv napameTp) — Knasuwlen
BBop, Bo3BpaT Ha NpeablayLLinMin ypoBeHb MeHI0 — knasuLlein MeHto.

Ecnu BbIGpaHHbIM NapamMeTp He akTyaneH B KOHKPETHOW KOHdwurypaumm, TO OH WcC-
KrnoyaeTcs M3 MeHto (He oTobpaxkaeTcs Ha 3KpaHe).

Mogpasoen BA2 mexio HACTPOUKU ncknioualoTcs M3 NpocMoTpa Mpu yCTaHOBKe
napametpa «Mcnonb3. B2 — HeT».

Mpvmep NpocMoTpa NapamMeTpoB HACTPOIKM NpvBedeH Ha puc. 3.1.
MopsiaoK NpocMoTpa NapaMeTPOB HACTPOWKK:

1. YCTaHOBUTb CEPBUCHBIN PEXMM NPOCMOTPA, Haxas Ha 8 ¢ kHorky MeHto.
2. Beibpatb meHio «k HACTPOUKWU» 1 HaxaTb kHonky Beog,.
3. Boibpatb nogpasagen «b01» nnn «b02» n HaxaTb KHOMNKy «BBog».

4. Knasuwamm unm @ BbibpaTh Tpebyembii nogpasgen (Cuctemuble, BA1,
BO2, AOMN.MMM.BXOO vinn YTNPABJI. BO») n HaxaTtb KHONKy «BBog».
5. KnaBuwamu unm MOXHO BblOpaTh MHTEpPEeCyLWMn napaMmeTp Ans npo-

CMOTpa 3HaYeHus!.
6. lns nepexopa K n. 4 cneagyet HaxaTtb KHOMNKY « MeHto». [Ins nepexoda k nn. 3 unu
2 HeobX0aAMMO HaxaTb KHOMKY « MeHIo» HECKOIbKO pas.

BHUMAHUE! V3meHeHnss napameTpoB B  pexume  nNpocMoTpa  HacTpoek
HEBO3MOXHO!
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Puc. 3.1 — Npumep npocmoTpa 3Ha4YeHnsa napaMmeTpa HaCTPOMKK

3.1.2 U3meHeHue HacmMpoOeYHbIX NnapamMempos

BBog 3HayeHMIn HacTpOeYHbIX MapaMeTpoB PEeKOMEHOYeTCs MPOBOAWTL OO MOHTaxa
BHELLHUX Lienen.

BBog HacTpoeyHbIx napaMeTpoB BbinonHAeTcs ¢ nomoubio MK (6bonee npegnoytu-
TenbHbIA BApWaHT) UMK C KNaBuaTypbl.

3HayeHns HacTpoeYHbIX MapameTpoB PeKOMeHAyeTCs CBeCTU BOeAMHO, B Buae Tab-
nvuel. Mpu HeobxogumocTn nmeTb ABe B[ Tabnuubl cocTaBnaloTcA pasgenbHo ANs
Kakoon 6asbl 6aHHbIX BO1 v BO2.

[ns BBoAa (M3MEHEeHWs) HacTpoeYyHbIX napameTpoB B B[] Heo6xoammo:

1. YcTaHOBUTb CEPBUCHbLIV PEXMM NMPOCMOTPA, HaXaB Ha 8 ¢ kHOMKy MeHto.

2. PaspewnTb 4ocTyn K nameHeHuto b[l, kpaTKoBpeMeHHO HaxXaB Ha KHOMKy JOCTyna.
[Mpu aTOM B MpaBOM BEpPXHEM Yrny MHAMKATOpa NOSBRSeTCA cumBon «O» — goctyn K
N3MEHEHMNIO NapaMeTpPOB paspeLLEH.

VMameHeHne 3HayeHus 4MCNOBOro napameTpa BbINOMHSETCA nopaspsaHo. Tpebye-

Mblii paspsag BolibMpaeTca KnasuLwamm unm , PpY 3TOM BbIGPaHHbIN paspsig Bbl-
OenseTcs MUratoLmuM Kypcopom. VN3MeHeHre 3HaueHust Lndopbl U 3HaKOB «—» (MUHYC) U

«.» (To4Yka) ocyLeCcTBNAETCA KnaBuwiamm unm
3aBepLuaeTca M3MeHeHNe 3Ha4YeHUs napameTpa Haxatmem knasvwn BBO[L.

Ecnu 3agaHHoOe 3HayeHWe BHE YCTAHOBMEHHOMO AuanasoHa, TO OHO UrHopUpyeTcs U
Ha 3KpaH BbIBOAMTCA AMarHocTmyeckoe cooblieHne o6 owmnbke (puc. 3.2).
OwnbKa BBOAA 3HAM.

Pazpew.guan.sHa4.;
0.0-10000.0

Puc.3.2 — CoobuyeHne 06 owmbke npu BBoAE AaHHbIX
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BHUMAHME! [Mo 3aBeplueHMiO BBOOA HACTPOEYHbIX MapamMeTpoB HEOOXOAMMO Kna-
Buwenn MEHIO BbINTY Ha BEPXHUI YPOBEHb MEHIO U BKITKOUYUTL 3alUTy
Ha n3MeHeHue napameTpoB!

3.2 TMMpocMoTp TeKyLWMNX U UTOroBbIX NOKa3aHUMN

[MpocMOTp TEKyLUMX M UTOroBbIX NMOKa3aHWi BbINOMNHsETCA B nogpasgenax Tekyuwue
1 UTorn rmaBHOro akpaHa MeHio.

K Tekylium napameTpaM OTHOCATCA 3HauYeHWsl pacxofoB, TemnepaTyp, pa3HOCTU
Temneparyp, AaBMEHUs U TENJIOBON MOLLHOCTY.

K utorosbiM napameTpam OTHOCSATCS 3Ha4Y€HUS C HapacTaloLMM UTOroM (0T MOMEH-
Ta cbpoca) o6beMoB, Macc, pa3HOCTW Macc, TENNOBOW 3HEPrUK, CHETYMKN BPEMEHMU
HopManbHoW paboTbl 1 BpeMEHW OTCYTCTBUSA cHeTa.

Mpu NpocMOoTpe TEKyLLMX NapaMeTpoB HaNPOTUB M3MEPSIEMOro napameTpa otobpa-
xatotest kogbl HC. Mpy npocMoTpe UToroebix napameTpoB kogbl HC oTcyTcTBY!HOT.

Mpumep npocMoTpa TeKyLwmx nokasaHun no TB1 nokasaH Ha puc. 3.3, a UTOroBbIX —
Ha puc. 3.4.

Homep TB

Henep Tp 06ume napameTpbl
no T8

P TekywHeno TB1.o6w
t=73.865°C dt=33.782°C
P=4.456 krc/cm2
Go=2.456 M3 /u Px=4.456 krc/cM2

Koa HG/

Bribop
@® e @@

Puc. 3.3 — lNprmep npocmoTpa TekyLmMx napameTpoB

BriGop
napamMeTpa

ClO)

02. 02 1101 07:04

S oomse

APXWBbl
Boibop WTorw no TB1.TPL VI

Homep TB

Homep Tp OB Me NapaMeTpbl

napameTpa

@ @ 1230T
\Em @ @ prGBohA?J{épao,qa @ @

Puc. 3.4 — MNpumep NpocMoTpa MTOroBbIX NapamMeTpoB
Mopsiaok NPOCMOTPa TEKYLLMX M UTOTOBbIX MapaMeTpoB:

1. Knasuwamu @ unu @ BblOpaTh pasaen «Tekyuime» unu «toruy.
2. BeibpaTb nogpasgen Heobxoammbi Tennosow Beog (TB1 nnu TB2).

3. Knaeunwamu @ unm @ BbliGupaeTca Heobxoaumbln Tpybonposos.

4. KnaBuwamu @ nnm @ BbIOVMpaeTCs Hy>XHbI napameTp.
5. [Ins Bo3BpaTa B rnaBHbIN 3KpaH MEHI0 HeobxoamMMo ABaxabl HaxaTb « MeHIo».
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3.3 MpocmoTp apXMBHbIX NOKa3aHUM

TennoBbIYUCTIMTESb NMO3BOISIET BbIBOAWUTL HA MHAMKATOP apXVBHbIE AaHHbIE B YACOBOM,
CYTOYHOM MM MECSIMHOM paspese 3a NMobyto AaTy B npeaenax ryGuHbl apxvea.

MpocMOoTp Ha UHAMKaTOPE apXMBHbLIX NOKa3aHWii BLINOMHSAETCS B pa3fene ApXMBbI.

Mpumep NpocMOTPpa apxXUBHbLIX 3anucei npreedeH Ha puc. 3.5.

0
02.02.1101:07:04 YACOBOW APXUE ORA
TEKYUWHE OUHBI AP B &
NI O Y MECAMHBIM APXHWB nycT ')
APXMHBBGI MTOroOBLIN APXMB @ A

CoobuieHue o rpaHne  [AM TB1 TP1 BhiGop Aatsl BEQA
apxusa B CTOPOH!
P BHenpepenosapxuea VBEHMS&H:H @ Koa HC
AYMTB1TP1 @ ([AMTB1 102.0F. 1 12
t=53.782°C
V=3.235m3 V=3.235m3 1]
Mamenenue uusna M=2.12371 M=2.12371 =3
Beon b
@ AUTBLIPL AW TB1TP202.02.11 12 @ 2
02.02.11 M1 t=33.782°C t=133.782°C 2
@ V=2.235mM3 < = £
M=1.1237 g
—.b‘iE“) e}
@@ AYTB1TP1 o
t=33.782°C 4 @
= ac
Beibop paspaaa I‘\,'I = -‘;_2132% '.:.' 3 apXWBHORA

ANA UIMEHEHWA

3NN

[aTa apxMBHON
sanvck

prﬁBoblllzggD,qa @ @ @ @ @

BeiGop aatul
. Tun apxvBa B CTOpOHY BbiGop
CooBlyenne o rpaHmue 61 TP 1 [P TEEPE] yMeHolena  TPYSoNposoaa

apxuBa
BHenpesenoeapxuea

|
|
|
NpocMoTp napaMerpa i
NPy U3MEHEHHH
AaTbl/BpeMeHn

| lpocMoTp napameTtpa
| NpU BUKCMPOBAHHOM
| AaTe/BpeMEHH

WU BpeMeHH
apxusuoﬁ 3anuMcH

Puc. 3.5 — MprMepbl BbiBOAa Ha MHAMKATOP apXMBHbIX BEMNWUYMH

Mocne ycTaHOBKM BMAa apxuBa cnegyeT BbibpaTe HOMEP TEMMOBOro BBOAA W HaXaTb
knasuwy BBop. Ha BepxHel cTpoke nHaukaTopa BbIBOAATCH 0603HaYeHMs TUMNa apxvBa
(AY — yacoson, AC — cyTo4Hbin, AM — mecsyHbii, AU — NTOroBbIN) 1 gata/dac apxue-
HOW 3anucn. Ha HMWXKHMX CTpokax — 0003HaYeHe 1 3Ha4YeHne napameTpa, e4MHULbI U3-
MepeHu 1 npu Hanuymnm kog HC.

MpocMOTp 3HayeHui Opyrux napameTpoB no TB Ha ogHOM M TOM Xe uHTepBane

]
1
i
YcraHoBKa aathl |
i
!

BpemMeHU (d)VIKCVIpOBaHHaFI uaTa) BbIMOJTHAETCA HaXXaTUAMU KnasuLl nnn

Knasuwamun @ nnm @ BblbMpaeTca Ans NpocMoTpa KOHKPETHBIN napameTp.
[na npocMoTpa apxuBHbIX MOKa3aHWM OAHOro napameTpa Ha ApYrMx WHTepBanax
BpeMeHu crnepyeT HaxaTb knasuwy Beopa. MNpu atom BeligenseTcs Aata/Bpems. Janee

KnaBuLamm @ unm @ MOXHO yBENUYMBaTL UMK yMeHbLUaTh AaTy/Bpemsi.

Mpu OOCTWXEeHUN Npeaenos apxuea (B NPOLIMOM Ny ByaylieM) Ha HUXKHeN CTpoke
nHOMUMpyeTca cooblieHne «BHe npeaenos apxuBa», YTO CBUAETENbCTBYET O BbiXoAe
3a AnanasoH apxvBa.

MOXHO OCyLLeCTBUTb GbICTPLIA Nepexon K HeoGXOAUMON JaTe apXMBHOW 3amnucu.
[na atoro npu BblAeneHHbIX aate/BpemMeHn (MPOCMOTP NpU U3MEHEHWM AaTbl) crneayeT
HaxxaTb knasuwy BBop. Ha akpaH BblBOASTCS gaTta U BpeMsl, KOTopble MopaspsigHoO
MOXXHO U3MEHUTb. [0 OKOHYaHUM U3MEHEHUS criealyeT HaxaTb knasuily Beog.

[lnqa BbIXOAa B rMaBHbI 3KpaH MEHIO crieayeT HECKOMbKO pa3 HaxaTb KHoMKy MeHio.
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3.4 KoHTponb nsmepsieMblix napameTpoB

B npouecce paboTel MBT-2M HK KOHTPONMPYET U3MEPSiEMblE U PaCCUUTLIBAEMbIE
napameTpbl Ha COOTBETCTBME OManasoHy U3MepeHun a Takke (npu HeobxoommocTw)
Hanu4me CeTeBOro NUTaHus.

Mpu BbIXOAE NapameTpoB 3a AonycTumMble npeaensl opmupyeTtcs ko HC, koTopbii
BbIBOAUTCS HA MHAMKATOP U 3anuUCbiBaeTCs B apXumB.

[MepeyeHb KOOOB HEWTAaTHbIX CUTYaLUNA:

«<» — 3Ha4yeHve napaMmeTpa MeHbLUE MUHUMYMA;

«>» — 3Ha4YeHve napameTpa 6onbLle MakcMyma;

«I» — OTCYTCTBYET HanpsiXeHue nuTatoLen ceTu Unm HeEMCNpPaBHOCTb BO4OCYETUMKA
(pacxopgomepa);

«#» — BennunHa gncbanaHca macc npeBbILaeT AONyCTUMbIVA Npeaen.

Kog HC npu npocmoTpe TekyLuMx UM apxXMBHBIX NapameTpoB no TB oTobGpaxaeTcs
HaNpPOTUB MHAMUMPYeMoro napamMeTpa. Mpumep nHavkaumm koga HC npveegeH Ha puc. 3.6.

Tekyu.lyg noTB1.TP AY TB1 TP102.02.11 12
t=---
‘ V=3.235M3 @
Go=3.654m3/u M=2.123T1

Koa HC,l Koa HC

MpocmoTp Tekywmux napameTpoB  [POCMOTP apXvBHbIX NapamMeTpoB
Puc. 3.6 — Mpumep nHamnkaumm koga HC

Ecnn umetotcs HewTaTHble cutyauun npu maMepeHun napameTpoB, TO B NMpaBOM
HWXHEM yrny rmaBHOro akpaHa MeH OTO6pa)K86TCFI mMuratoiee coobieHne « HC».
02.02.1101:07:04

TEKYLIME MNpegynpexiedne
UTOT K O Hanuuun
APXWBbI HC HELITAaTHOA CUTYaUMK

Puc. 3.7 — CurHanusauus o Hanuuum HC B paGoTe TENNOBLIYUCAIUTENS
3.41 Konmponb M2HO8eHHO20 pacxoda

Ecnn 3agaH pexvMm KOHTPOMs CeTeBOro MUTaHud, HO NHUS OT Brnoka nNuTaHusa He
noakntoyeHa Ha pasbem X12 (cMm. puc. 4.5), TO npy NPOCMOTPE TEKYLLEero 3Ha4yeHus pac-
XOAa Ha MHAMKATOP BbIBOAMTCH (DaKTUYECKoe 3Ha4YeHue pacxoda M oTobpaxaeTcsi KA
HC «!» (otcyTtctByeTt nutanue BC).

3.42 Konmposnb memnepamypsbli

KoHTponupyloTca M3MepeHHble Tekylime 3HayeHus TemnepaTyp Ha COOTBETCTBUE
AvanasoHy. Ecnu 3sHaveHne TemnepaTtypbl BbIXOAWT 3@ yKasaHHbIW AvanasoH, To B ap-
xmBe dukenpyetcs kog HC «<» unm «>» 1 Ha nHamkaTope otobpaxaeTtcs «——— ».

Pacuet maccoel u aHepruu no Tpybonposogam Tp1+Tp3 npu Hannuumn HC onpepens-
eTca 3HayeHueM HacTpoeyHoro napametpa «KoHTp.t». BapuaHTbl npeAacTaBneHus WH-
dopmaumm o TEKYLIMX U apXMBHbIX AaHHbIX NpeAcTaBrneHbl B Tabnuue.

ManasoH TeKkywme ApxuB
MapameT a KoHTp.t
P P KOHTpONS P 3HavyeHne| Kog HC |3HaueHue Kog HC
C‘-IeT.OTM. _——— «<» UINN «>» _——— «<» UNN «>»
t1,t2,t3 | 0 ++180°C
C nopcr. - «<» m «>» | tO1+t03 | «<» unm «>»
tx 0 ++180 °C X ——— |«<»unm«>» | txpor. | «<» unu «>»
tHB -50++130 °C X - (YU S» | ———— | «<» UNN «>»

[pumeyaHne: X — noboe 3Ha4YeHue
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3.4.3 KoHmposnb pazHocmu memnepamyp

KoHTponupyeTcsa pasHocTe Temnepatyp (t1-t2). Ecnu 3HavyeHne pasHocTu Temnepa-
TYp MeHbLUe, YeM JonycTumas BenuuuHa dtmin, To Ha UHAMKaTope U B apxmBe (OUKCK-
pyetcsa kog HC «<» .

Pacuet aHeprum no TB npu Hanuumn HC onpepensieTcs 3Ha4yeHWEM HacTPOEYHOro
napameTtpa «KoHTp.dt». BapuaHTbl npeactaBneHns nHdopMaumm O TEKYLLUMX U apXuB-
HbIX AaHHbIX NpeacTaBneHbl B Tabnuue.

Onana3soH Tekywme ApxuB
Mapametp KOHTpons KonTp.dt 3HavyeHne| Kog HC |3HaueHue Kog HC
Be3 noacrt. |®akTuy. dt «<» dakTny. dt «<»
dt dt < dtmin °C| C nopacr. dtmin «<» dtmin «<»
CyeT.0TM - «<» - «<»

3.4.4 KoHmponb 0aeneHusi

KoHTponupytoTcsa namepeHHbsle 3HadeHus gasnedun P1...P3. Ecnu 3HaveHusa BbIXo-
04t 3a avanasoH —0,01-PB < P < 1,01-PB, To B apxuBe dukcupyetcs kog HC «<» unm
«>», @ Ha MHOUKaTOp BbIBOAMTCA coobLieHne «— — —». PacdyeT macchl U SHeprum ocy-
LLIeCTBNSETCSA MO JOrOoBOPHOMY 3HayeHuto aasnexus (Poor1+Poor3).

3.45 Kommponb «yacoeo2o menna»

Mpwn pacyeTe yacoBoro Tenna MOryT BO3HUKHYTb CUTyauuu, KOrga nofyvyeHHbIn pe-
3ynbTaT UM O4HO M3 CriaraeMbixX B pacyeTHOW hopMyrie CTaHOBUTCS OTpULIATENbHbIM.

MBT-2M HKk B 3aBUCMMOCTM OT 3HadeHus napameTpa «KoHTp.Q», KOHTponupyet
OAHHYIO CUTYaLMIO U KOPPEKTUPYET pe3ynbTaT BbIYMCIEHUN.

BapwaHTbl KOHTpons YacoBoro Tenna Qio\:

ApxuB
Kontp.Q 3Ha4yeHne Kog HC
Het dakTnyeckoe 3HayveHne Q124 n Qr HeT
Be3 noacr. dakTmnyeckoe 3HayeHme Q124 n Qr «<»
C nopcTaH. OTKOppeKTMpOBaHHOE 3HaveHne Q124 un Qr. (OTpuua- S
TeNnbHbIM pe3ynbTaTam npuceavBaeTcst 3HaveHue 0)
CyeT OoTM. - «<»

3.4.6 Konmponb yacoeozo o6nema

KoHTponupyeTcsi uaMepeHHOe 3HavyeHWe 4YacoBOro obbema, NPoLLEALIEro Mo KaXaoMy
13 TpybonpoBOAOB Ha NpeAMET 3aHMKEHWS/3aBbILLEHNSA OTHOCUTENBHO HIDKHEN/BEpXHEN
YCTaBOK Ha 4YacoBo oObeM. B 3aBMCUMMOCTM OT YCTAHOBMEHHOIO 3HAYeHUs napamerTpa
«KoHTp.V» (KOHTpOmnb 4YacoBoro o6bema) 1 BbIOPaHHOTO pexuma KOHTPOMs Hanmuusi ce-
TEBOro NUTaHUS aKTUBM3NPYTCS pasnuyHble HC no o6bemy 1 paccymTaHHOM Macce.

BapuaHTbl KOHTpOns YacoBoro o6beMa:

KoHTp.V Vpakt=0 0<VdpakT<VuH VpakT>VuB
3HadveHune | Kog HC | 3Havenune | Kog HC | 3Hauyenune | Kog HC
Het 0 HeT Vpakr HeT Vpakt HeT
Be3 noacr. 0 «<» VpakT «<» Vpakt «>»
C noacr. 0 «<» HV «<» Vpoor «>»
C noAcT. u KoHTp.U D 0 «<» HV «<» Vpoor «>»
CyeT OTMEHEeH - 0 «<» Vdpakr «<» Vcpakt «>»

Y Tpun nponaaaHun ceTeBoro NMTaHNA B apXVB 3aNUChIBAETCSH 3HAYEeHNe JOrOBOPHOrO
o6bema (Vgor) un kog HC «I». MNpwu gpyrnx 3HayeHusx «KoHTp.V» B apxuse dukcmpyeT-
%ﬂ kog HC «I», a 3HayeHne yacoBoro obbema 3aMmeHsieTCs npoyepKkamu.

PacueTt macchkl 1 aHeprum octaHaBnueaeTcs, B apxuse cdukcmpyetcs kog HC «I».
3HayeHne 4acoBoro o6bemMa paBHO HaAKTUYECKOMY 3HAYEHMIO.
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3.47 Konmponb pasHocmu Yyacoebix macc (OucbanaHc macc)

KoHTponb pasHocTu YacoBbix Macc npumeHsetca TOJIbKO ansa cxem namepeHun, B
KoTopbIx napameTp dM paccumTbiBaeTca no pasHoctu M14y-M2y (CU=1, 2, 4 n 6). B
3TOM Ccrnyyae MMeeTCs BO3MOXHOCTb KOHTPONS HeGanaHca® Macc 1 KOpPEKTUPOBKM pac-
CUYMUTaHHbIX 3Ha4yeHun M1y n M24. KoHTponb HebGanaHca mMacc NMpov3BOAMTCS B KOHLE
Kakgoro 4yaca. Anroputm Koppekummn 3HadeHuin M14 n M24 3aBnucuT oT BbIGpaHHOroO 3Ha-
YeHus napameTpa «KoHTp.dM». lonyctnumas BennymHa HebanaHca macc 3afaeTcs na-
pametpoMm dMmax. Pabota MBT-2M Hk npy pasnnyHbIx 3HaveHusx napameTpa «KoHTp.dM»
NPOWNMOCTPUPOBaHa Ha puc. 3.8.

PykoBogcTBo no akcnnyataumm

MpumevaHne Koppekuun nogsepraroTcsa TONbKO 3HadeHns M1y n M24. 3HadeHus
o6bemoB V14 1 V24 3aHocAaTCA B apxuB 6e3 KOPPEKTUPOBKU.

KoHTp.dM = HeT KoHTponst HebanaHca HeT. B apxuB 3anucbiBaloTCa hakTU4eckne 3Ha-
yeHna M1y n M2y.

KoHTp.dM = Be3 noacTt.1. Tonbko chukcupyetcs npesbieHne (kog HC «#») oTpuuatens-
HOW pa3HOCTW Macc Haf, BeNuUMHOM HeGanaHca. B apxvB 3anucbiBaloTcs pakTndeckme
3HaueHnss M14 n M24. MoxeT NpUMeHATLCS O51s1 OTKPbITLIX CUCTEM TeNJIOCHAGXKEHUS.

KoHtp.dM = Be3 noact.2. Tonbko dmkenpyetcs (kog HC «#») npesbieHne pasHOCTK
Macc Mo Moy Hag BenuuuHon HebanaHca. B apxuB 3anucbiBaloTcs hakTnyeckme
3HayveHns M1y 1 M24. MoxeT NpMMeHATLCA AN 3aKPbITbIX CUCTEM TEMOCHabXeHUs.

KoHTp.dM = C nogcT.1 Mpu npeBbilLleHNM OTpULATENbHON Pa3HOCTU Macc Hag BENUYMHOM
HeGanaHca cukcupyeTtcs kog HC «#» 1 B apxvB 3anuckiBatoTca hakTnyeckne 3HaueHms
M14 1 M24. Ecnn pasHocTb Macc HaxoauTcs B avanaszoHe — HB<dM<O0, To apxvBHbie
3HayveHna M14 n M2y 3ameHstoTcs Ha cpefHee 3HaveHne M14=M24=0,5-(M1+M2). Mo-
XeT NPUMEHSATLCA A1 OTKPbITbIX CUCTEM TEMJIOCHAOXKEHUS.

KoHTp.dM = C nopcT.2. Ecnn pasHocTb Macc Haxoautcs B gnanasoHe — Hb<dM<+HB,
TO apxuBHble 3Ha4YeHns M14 n M24 3ameHATCA Ha cpegHee 3HadeHue
M14=M24=0,5-(M1+M2). B npoTtBHOM cnyyae cukcupyetca kog HC «#» n B apxus
3anucbiBaloTcs pakTnyeckne sHadeHms M1y u M24. MoxeT npumeHaTbCA Ans 3a-
KPbITbIX CUCTEM TeNNOCHabXeHUA.

KoHTp.dM -HB 0 +HB dM=M14-M2y4

i ] =
DdaKT. 3HavyeHue OTKpbITan
Be3 noacT.1 | L on 1C «#» daKkT. aHavyeHne oM
DdaKT. 3HavyeHue ®akT. 3HayeHue | JakpbITan
Bes noact.2 | koa AC «#» DaKT. 3HaqeHe + ko AC «#» | cuctema
DaKT. 3Ha4eHne [T T-Y=S OTKpbITan
C nopct.1 + kop AC «#» 3HavyeHue PakT. sHaveHne cucrtema
DaKT. 3HaveHune dakT. 3Ha4YeHune | JakpbITan
Cnoact.2 | \ion IC «#>» CpenHee 3HaveHne +koa [C «#» | cucrema

Puc. 3.8 — dopmupoBaHme apxmea B 3aBUCMMOCTM OT napameTpa KoHTp.dM
3.4.8

BbluncnnTtens mMoxeT oGecrnevmBaTb KOHTPOSlb CETEBOr0 MUTaHUS PacXo4oMepoB
UV UHAMBUAYAIbHbIA KOHTPOSb PaboToCNOCOBHOCTM.

Konmposnb cemeeoz2o numaHusi

KoHTponb ceTeBOro NMTaHMs MOXET BbIMNOMHATLCA O4HUM U3 cnoco6oB:

1. Mopayen HanpsxeHus 9...15 B Ha koHTakTbl 1 1 2 pazbema X12 (puc. 4.5) (Bxoq
OOMNOMHUTENBHOrO UMNYNbCHOTO BxoAa). [pu 3TOM JOMOMNHUTENbHBLIA BXOA AOJIKEH

! HeBanarc macc — pasHocTb Mexgy M1y n M24. [lonyctnmas BennyunHa HebanaHca macc paBHa
HBE=10? dMmax (M14+M2uy)
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OblTe  HacTpoeH Ha pexum KoHTponst nutadus  (AOM. UMIMN. BXOO-Ha3Hau.—
KoHTp.ceTn).

Bxoa KOHTpONs MMeeT ranbBaHWYecKylo pas3BsAsKy. MakcumanbHoe 3HayeHue Toka
notpebnenus He npesbiwaeT 15 MA.

Bpewmsi, Npu KOTOPOM MPOUCXOAUT (hUKcaums nponagaHusi KOHTPOSIbHOTO Hanpshxe-
HUSI, COCTaBISIET HE MEHEE 2 MUH.

MpumevaHne Vicnonb3oBaHue 4OMN. MMMYMbCHOrO BXoAa AN1S1 KOHTPOMs NUTaHUS pea-
NN30BaHO B BblMUCIUTENE C annapaTHon Bepcuen AB 1.01 v Bbiwe.

2. AHann3oMm HanpskeHus Ha BXogHoMm pasbeme (PWR) (cM. puc. 2.2) npu Hanuymm
BHeLLHero 6rnoka nuTaHus.

MpuopuTteTom obnagaeT gononHUTENbHLIN BXxop, (cnocob koHTpons 1).

VMcnonb3oBaHue JOMOMHUTENBHOMO BXoaa (pasbeM X12) Ana KOHTpo~nA ceTeBoro nu-
TaHNA peKomMeHOyeTCA B Cllydae NoAKIN4YeHnd Onoka NuUTaHusa BblYUCTIUTENS U pacxo-
AOMepOoB K pa3HbiIM aBTOMaTaM.

|_|pVI noaKnyeHMn 6roka NUTaHus BblYUCTIMTENS U pacxoaomepoB K O4HOMY aBTO-
MaTy Ond KOHTponaA cnegyet Ucnojib3oBaTtb pa3bem PWR.

Mpwn oTcyTcTBUM ceTeBOro NnuTaHusa (paboTocnocobHOCTU pacxogomepa unu obpbise
nvHUKM cBa3n) dopmupyeTca kog avarHoctupyemon cutyaumm HC «I» no obbemy wn
macce no Tem TpybonpoBogam, A5 KOTOPbIX YCTAHOBIEH PEXWM KOHTPONsS CeTeBOro
nutanna (napameTp BA1(6A2)-TB1(TB2)-TPYBA1...3—-KoHTp.BC-CeTb 06L.).

JanbHenwunin pacyet macc, NoTpe6neHHON 3HEPTMN U apXMBUPOBaHWE NapaMeTpoB
BbINOJHSIETCS B 3aBMCUMOCTM OT 3HayeHusi napameTpa «KoHTp.V» (cm. n. 3.4.6).

3.5 CepBucHble pyHKLUN

BbluncnuTtens nmeet meHio «CepBUC», B KOTOPOM BO3MOXHO:

e npounTaTtb MHopmauuto o npubope (Cepuc—MHpopmaumsa o npubope);

e HaACTpPOWTb KOMMYHUKauuMoHHble nopTel Coml n Com2 (Cepsuc—KommyHukaumm);

e MPOKOHTPONMPOBaTh 3HaYeHWs BxoAHbIX curHanos (Cepsuc—Hanagka);

e cOpocuTb CoaepKMMOe apxmBa 1 UToroebix napameTpoB (Cepauc-Copoc apxuBa);

e nepeBecTy BbluMCnUTENb B pexum nosepku (Cepsuc—Ilosepka);

e nepeknounTb akTuBHyto Bl (CepBuc—AkTueHasa bL);

e MPOCMOTPETb CTAaTUCTUKY NO 3HepronoTpebneHuto (Cepsrc—

OHepronoTtpebnexuve);

e MpPOCMOTpEeTb annapaTtHble HemcnpaBHocTh (CepBUC—ANM. HEMCNPaBHOCTK);

e MpocMOTpeTb HanpsxeHue 6atapen (Cepsuc—Hanp. 6atapen).

Onsi Bxoga B MeHio «CepBuUC» crieyeT paspelunTb CEPBUCHbIA YPOBEHb MEHIO,
yaepxusas He meHee 8 ¢ knasuwy MEHIO.

3.5.1 MUugopmayusi o npubope
Mpun BXxoAe B AaHHbIN NYHKT Ha 3kpaHe oTobpaXkatoTcs cBeaeHus o npubope.
Mogene BelMUCANTENA l

MBT-2M-02
AnnapaTHas Bepcus mp. AB 0.1 NB 1.0 lporpaMmHas Bepcusi
Sas.Homep: 0123456 3aB0/JCKOA HOMEp
KoHTponsHas cymma MO =mp| KCMNO=D52E, KCH=7478 KoHTponbHas cyMMa HacTpoek

Puc. 3.9 — ViHdopmaums o npubope
3.5.2 KommyHukayuu
Moppasgen npegHasHayeH gns HacTporkn Com-nopToB.
CkopocTb 0bmeHa BbibupaeTcsi B gnanasoHe 1200...115200 kbuT/c.
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HoctynHbl npoTokonbl: Modbus RTU, Modbus ASII, PPP.

||I1pumeanMe WHTepdperic RS232 noakntodeH kK Com1, nHrepderic Ethernet — k Com2. ||

1| H(‘DOPMAﬂ WA O NMPUBOPE

HANALKA
3HEPIOMNOTPEE] [E |

Beon Cxopoctk: 9600 4800
MpoTtokon: Modbus RTU k 9600
Beoa 19200
S 38200

Cropocrtb: 9600 0 >Modbus RTU
MpoTtokon: Modbus RTU Modbus ASCII

F{esoaly PPP

Puc. 3.10 — Hactponka Com-noptoB

MpumeyaHue MakcumanbHas ckopocTb obmeHa no uHtepdericy RS232 npu pabote
oT 6aTtapeu He 6onee 9600 k6GuT/C.

3.5.3 Hanadka
B naHHOM nyHkTe oToGpakatoTCsl 3HAaYEHMS BXOAHbLIX CUTHAIOB MO KaXXO0MY M3 KaHamoB.

3HaueHue napameTpa Koa ALl
Homep kaHana
&
I1=12,0 mA (1904)
Tox w1 112=10,0 MA (1203)

R1=129,230 Om (1234)
ConpoTheneHie mep; R2=129,230 Om (1234)

F1=1,275Tuy N=123
YactoTa mmpy F2=0,675TL N=6*5

Konu4ecTso UMNynbCOB
Puc. 3.11 — 3HauyeHns BXoHbIX CUrHanos
3.5.4 C6poc apxuea
Onga BbinonHeHns onepauun CBPOC APXUBA Heobxoanmo:
e paspeLunTb JOCTYN K HACTPOEYHbIM NapaMeTpam, HaxaB KpaTKOBPEMEHHO Ha
KHOMKY AgocTtyna (cMm. puc. 2.2);
e [epenTu Ha CePBUCHbLIM YPOBEHb MEHI0, yaepXunsas He MmeHee 8 ¢ knasuwy ME-

HIO v ¢ nomoLLbto knaBsumL unm BbIOpaTh 1 BoWTu (HaxaTnem BBO[) B
pa3gen CEPBUC-CBPOC APXUBA,;
e KnaBuWamu unu @ noaTBEpPANTb HEOBX0AMMOCTb cOpoca «Aay» U HaxaTb
knasuwy BBOM. [ns oTka3a oT cbpoca BbIOpaTb «HET».
HANIALKA _ HANAOKA
SHEPIONOTPEB/EHUE DHEPIONOTPEE/IEHUE

CBPOC APXBA

CBEPOC APXHB

Boaspar Gea MNoaTBepxaeHHe

H3IMEeHHWA I ‘ pouca @®uKcauma W3MEeHHI

Puc. 3.12 — C6poc apxuBa

MpumeyaHue Onepaunsi «KCBPOC APXUBA» 0GHYNseT TONbKO COAEPXKUMOE apxuBa
W UTOrOBblE AaHHbIE.
HacTtpoiiku n cogepXmmoe apxmBoB COObITU HE N3MeEHsOTCA!

MHdopmaumsa o dakte cbpoca apxmBoB HUKCUPYETCH B apxmBe COObITUN.
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3.5.5 [lloeepka

Kaxgbii aksemnnap MBT-2MHK noaBepraeTcs noBepke npu BbiNycke U3 Npou3Boac-
TBa, NPV PEMOHTE 3NEKTPOHHOIO MOAYISA, NPY 3KCMNyaTaumm 1 Nocne xpaHeHus.
Mpu akcnnyaTauum NoBepKy NPoOBOASAT C NEPUOAUYHOCTBLIO OAMH pas3 B 4 roa.
Mpu npoBeaeHnM NOBEPKM JOIMKHbI cobnoaatbest TpeboBaHmsa 6e3onacHocTy cornac-
Ho pasgena 4.
lMoBepKy NPOBOAAT B COOTBETCTBMU C MHCTPYKUMen «MeToamka nosepkn MBT-2M» no-
CTaBnsiemMoun No OTAeNbHOMY 3aKasy.

MHdopmaums o dakte NnoBepkn prKcnpyeTcsi B apxvBe COObITUN.

3.5.6 AkmuseHasi B[
Moppasgen npegHasHayeH Ana cMeHbl akTueHow B.

SHEPronoTPEBNEHUE BBEAUWUTE NAPOJNb 3HEPronoTPEBNEHUE
CBPOC APXUBA 1111 CBPOC APXWUBA
Axtue. bl: BA1 LLUw AkTtne. B1: 62
Tun 6atapeu ' ﬂ' Tun 6baTtapf n: A
DuKcayma
BuiGop B/l Beoa H3MeHHi ®unkcauns
Bosspar Ges 7 H3MeHHH
nameHns | ‘ 3 1Beon
Nepexnwyenne Bl Mepexnwyenne B
"C naponem” "C poctynom"

Puc. 3.13 — CmeHa aktusHon B[

MpumeyaHue Vi3ameHeHue Tekylen Bl ¢ knaBnaTypbl BO3MOXHO NpW YCNOBUSAX:
1. Ucnonb3osanue B2 paspewero (YNPABIEHUE B2
Ucnonb3oBaHune BO2-[a).
2. 3apaH cnocob nepekntodeHnst B] «BpyuHyto».
3. PaspelueHa cmeHa B[] ¢ knaBuatypel (C naponem vnvu C goctynom).
4. Cxembl usamepernin B TB1 n TB2 B[J2 He paBHbI Hyrto.

MpumeyaHune [Mapornb no ymonyaxuio 11111.
YTeps napons npuBeneT K HEBO3MOXHOCTU ero BOCCTaHOBIIEHUS
6e3 ob6palleHusi K NPOU3BOAUTENIO.

MHdopmauums o pakte cmeHbl BI1 dpukcupyeTca B apxvse nameHeHuns L.

3.5.7 OHepzonompebrneHue

B paHHOM nmogpasfene BbIBOAUTCA ChpaBoyvHasi MHGOpMauns o BpeMeHu paboThbl
BbIYMCIIUTENS B pEXUMaXx, BIMSIIOLLMX Ha pecypc baTapeu:
Hapab. 6e3 Bl — paboTa Bbluncnutensi 6e3 BHELLHEro NuTaHns (0T 6aTapen);

[ )
e Pacuer. pec. 6aT. — pacyeTHOe BpeMs ncuepnaHus pecypca baTtapew;
e Hapab. ancnnes — onuTenbHOCTL paboTbl Ancnnes;
e Hapa6.no cetn — pabota no nHTepdeicy.
Hapa6. 6e3 BNl : 1y
Pacu. pec. 6at. :8789u4
Hapa6.ancnnea: 1234
Hapa6.nocetn :32u

Puc. 3.14 — lHdopmaums o paboTe BbluMCUTENS
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4 I'Io.qro-rosxa K 3KcnnyaTtauuu

4.1 PacnakoBka

Mocne pacnakoskv MBT-2M Hk nomeLLatoT B Cyxoe oTannmeBaemoe noMeLleHne Ha 24 va-
ca

4.2 MecTO yCTaHOBKU U KpenneHue

Mpu BIGOpE MecTa ycTaHOBKU criedyeT y4nTbiBaTb, YTO AoNycTuMbIMK Anst MBT-2M
HK siBNsitoTCcs paboyne ycnosusi cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusitHas Tem-
nepartypa okpyxatoLero Bosgyxa oT 15 go 25 °C. B nomeLLeHn HeJoNyCcTUMO Hanmuve
napoB KMCIOT, LWeroYei, NpuMmecen ammmaka, CEPHUCTLIX U APYTvX ra3oB, Bbi3biBAOLWMNX
KOppO3uto, a Takke HedonycTMMa KoHaeHcalums Brnaru.

MecTo ycTaHOBKM He OOMKHO pacnonaratbCsi BONMM3M CUMoBbIX kKabenemn, anekTpo-
LUMTOB, CBAPOYHbIX annapaToB U T.M., nHade MBT-2M HK cnegyeT 3awMTnTb 3a3eMneH-
HbIM MeTannMyYeckum Kopooom.

Kpennexune ocHoBaHMs Kopnyca Npou3BOAMTCH BUHTaMM B 4-X TOYKaxX COrMacHoO puC.
4.1 (Npy CHATOW KpbILLKE MOHTaXXHOro oTtceka) nunu Ha DIN-petliky.
194

. ™
il r
Lﬁ 111 O =T
@]
i - 1
@]
v @ O O @
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185

d

Y

Puc. 4.1 — Cxema kpenneHus koprnyca MBT-2M Hk
4.3 MoaknioyeHue BHELWHUX Lenen
431 O6wue mpeboeaHus

BHUMAHUE! 3AMNPEWAETCA MNPUMEHEHVE OATHYMKOB, BbIXOL KOTOPbIX
CBA3AH 3NEKTPUYECKWM C KOPIMYCOM (3EMJIEN)!

OnameTtp kabens, nponyckaemMoro yepes kabenbHbIi BBOA, AOIMKEH ObiTb 3—5 MM.
CeueHune NPOBOAHUKOB, MOAKIOHAEMbIX K pa3bemam, [OMKHO GbiTb 0,12—1 MmP.

Ecnn B pagmyce go 10 metpos oT MBT-2M HK 1 NepBUYHbIX 4AT4YMKOB OTCYTCTBYIOT
CUIoBble MPOBOAHUKM C UHOYKTUBHOWM Harpyskon 6onee 1 A (TpaHccopmaTophl, cBapoY-
Hble annaparbl, ABUraTenu) 1 NpoyYne UCTOYHUKM SNEKTPOMArHUTHbIX NMOMeX, TO MUHUK
CBSI31 C AaTYMKaMm JOMnyckaeTcs NpoKnaapiBaTb HE3KPaHNPOBaHHLIMMK kKabensamu.
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|_|pl/l Hann4yunn BblillenepeyncrieHHbIX MCTOYHUKOB 3NEKTPOMarHUTHbIX NoMex JTMHUU
CBA3M C OaTyMKaMun pekoMeHAyeTCA BbINONHATb 3KpaHWMPOBaHHbIMU kabensamm nméo
npokKnagbiBatb B MeTaljiM4ecknx pr6ax mnu metannopykasax. Npun atom ansa npo-
KNagKn CUrHanbHbIX IMHUA MOXHO NPUMEHUTb obwnii kabens.

OkpaHbl kabenen AomkHbl BbITb ANEKTPUYECKN COeQUHEHbl Mexay cobol (TONbKo B
ofiHOM Touke) M obLimM nposBodom npubopa. [Ans aTon Leny Ucnonb3oBaTb KOHTaKTbI 1
unu 4 pasbemoB X7, X8, X9.

3anpelLaeTcs NnpucoearHeHUe 3KPaHoB K MoGbIM NOCTOPOHHUM LiensiM, BKIoYas 3a-
3eMINEeHUs 1 3aHyMNeHus!, NO3TOMYy crieayeT NPUMEeHsITb kabenu, uMeroLme M3oNALMIO
noBepXx 3KpaHa.

BHeluHune ycTponcTea (Mogem, KOMMbOTEP), NOAKMOYaemble No nHTepdency RS232
OOMXKHbI MMETb 3almUTy OT MMMYINbCHBIX NepeHanpsikeHun 1 nomex (rpo3osaluTy) c
noAcoeanHEHNEM K JIMHWUK 3aLLMTHOMO 3a3eMIeHuns.

3awuTHoe 3asemrieHne MBT-2M HK OT NOpaXkeHUs SMEKTPUHECKMM TOKOM He Tpeby-
eTcs.
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4.3.2 ModknroyeHue mepmonpeobpazoeamerieli conpomueneHusi (TC)

TC nogkntoyaeTcs 4-X XunbHbiM kabenem gnuHon go 500 m npu ycnoeuwm, 4Yto co-
NPOTUBIEHME KaXXa0M Xunbl kabens He npesbiwaeT 100 Om.

BapwuaHTbl nogkntoyeHns TC B 3aBUCUMOCTM OT MCMOMHEHNs NOKa3aHbl Ha puc. 4.2.

E 31 24y T —————-
T 4 polBoga ] TB? I |KOHT Ll,ent.
& :IKcHr Lens
£ - @4 1 usl i 1] | |z
g 4 el ulss I EE
= - | o
a1 24 «—re2] U |== to | Q 2 m ,_‘§
‘% 3 BblBOAA *—H_@ 1 | | B
- ---1£0 1 |
& z oo
1 2
2 BoiBOAA
a) MogkntoyeHne TC no 4-npoBogHON cxeme ©0) MNopaknioyeHne 2-x npoBoaHbIX TC

Pwuc. 4.2 - BapunaHnTtbl nogkntodeHns TC

,D,OI'IyCKGETCﬂ nogkntodeHne ogHoro TC Ha HECKOSbKO KaHaroB n3mepeHna temnepa-
TYypbl TENNOBbIYNCTIUTENA.

MpuMeuyaHne Cxema NogknoyeHUst Ha puc. 4.2. 6) oTHocuTcs Tonbko K TC ¢ Hepasb-
€MHbIM [BYXMPOBOAHbIM Kabenem.

|| BHMUMAHMUE! HapaiuuBaHve Hepa3beMHOro ABYXNpoBOAHOo kabens He gonyckaeTtcs ! ||

4.3.3  ModknroyeHue uMnysbCHbIX Oam4yukoe (6odocyem4uKos)

MMnynbcHble AaTYMKM NOAKMHYAaTCs 2-X XWUMbHbIM kabenem anuHon ao 500 m n
ceyeHneMm xunbl He meHee 0,25 MM2,

K nmnynscHomy Bxody MBT-2M HK MOryT nogkntoyaThcs YCTPOWCTBA C MUTAHNEM WX Bbl-
Xofa OT TennoBbIYMCINTENS (MACCUBHBIA TUM) UM OT COBCTBEHHOTO MCTOYHMKA (aKTUBHBbIV
™n).

Onsa nutanns YIIbTPA3BYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO NUC-
TOYHWKA MNTAHUA Ha BxoaHbIX pazbemax X7, X8 n X9 npegycMoTpeH crneunarnbHbIv
KoHTakT +U. CxemMa nogkntoyeHus Y3 pacxoaoMepoB npuseaeHa Ha puc. 4.3.

X7, X8, X9
U Kout Uenb

@ Bbix 5 [Bx2
06w 4 |06w

oy 103 +U

@ Bbix 2 |Bx1
06w 1 06w

Puc. 4.3 MoakntoyeHne Y3 cHETYMKOB C MUTAHMEM OT TEMMNOBLIYUCINTENS

MpumeyaHune [MNpu NOAKNIOYEHNM YIbTPA3BYKOBbLIX PACXO4OMEPOB K BbIYMCIUTENIO C
aBTOHOMHbIM NUTaHWEM KUcnonb3oBaTh baTapeto NuTaHus Tuna D !
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4.3.4  NModkmoyeHue damyukoe OaesieHust

[aTumkn naBneHnst NoOAKNYaeTcs 2-X XUnbHbIM Kabenem anuHon ao 500 M n ceve-
HUEM Xunbl He MeHee 0,25 MM,

PekomeHayemas cxema NoaKmnoYeHns JaTYMKOB JaBNEHUS:

KoHT | Lens
1181 (HPF—®z [ Ba e
»® 1 | 06w | >
2781 $HP)- »04 [ Bx2 o
PO 3 | 05w | ™
Te3TB1 P »®2 [ Bx1]r
x

+—r® 1 OBw

1782 $HPF—1—O4 | Bxi
+—0 3 [ osu
2782 $HPF—1—0 2 | B
—— $—©3 |o6u

Brnok
NMATEHUSA

X11

X12

Puc. 4.4 — TNpymep NogknoyeHns AaTYNKOB AaBNEeHNsI
Onsa nutanua aeyxnposogHbix M pa3peluaetcs npumeHeHre ogHoro 6rnoka nuTaHus.

BHUMAHUE! 1. ONA TMUTAHUA OATYMKOB [OABJIEHMA HEOBXOOMMO WC-

MOJNIb3OBATb BHELUHUE BJTOKU NMUTAHUA!
2. SAMAPAINIENNBAHVE KAHANOB U3MEPEHWA OABNEHUA HE
OONYCKAETCA!

4.3.5 [Mopsidok nodksovYeHust

Pasbembl 4N NOAKMIOYEHUS BHELLHUX LIENen HaxoaaTcs B MOHTaXXHOM oTceke MBT-
2M Hk. PasmellyeHve pa3beMOB M CXeMbl MOAKIIOYEHUS] AATYMKOB MpeacTaBfeHbl Ha
puc. 4.5. MNpun noctaske MBT-2M Hk OTBETHbIE YaCTV Pa3beEMOB YCTaHOBMEHBI.

Mopsagok nogknoyeHns Lenen AaTinkoBs:

e OTCcoeAnHUTb OTBETHbIE YacTW pa3beMOB U MPOMapPKMPOBaTh C MOMOLLbIO Map-
KMPOBOYHbIX HaKneek, BXOASLLUMX B KOMMEKT NOCTaBKU.

e OTCcoeaMHWTBL NaHenb C repMoBBOAAMM AN yAoOCTBa MOHTaXa.

e T[lponycTtuTb kabenu Yepes repMOBBOAbI M pasfenatb Ha AnvHy 8...10 cm.

e 3a4yMCTVTb NPOBOAHWKM Kabenem, CKpyTUTb MHOTOXUITbHbIE MPOBOAHWKA UMK
HapeTb KabenbHble HAKOHEYHUKIN, BCTaBUTb B FHE30 COOTBETCTBYIOLLErO pasb-
ema U1 3aKpenuTb BUHTOM.

Mpumeuanne MEPE[ NPUCOEOVMHEHVEM KABENEN K NMPUBEOPY HEOBXOLAM-
MO YBEOUTBCA B OTCYTCTBUMUN PASPLIBOB 1 KOPOTKMX 3A-
MbIKAHMA MPOBOOHMKOB CXEMbI!

e YCTaHOBWUTb NaHenb C repmosBodamMu.
L] rlpI/ICOG,D,VIHI/ITb OTBETHblE€ YaCTn pa3beMoOB.
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X1 X2 X7 |
t1 t2 |V1iVv2
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I
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o
-
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o @ 12 2
= Lens » [Henw]» | =5
Bx2 5 Bx2 |4 g
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Puc. 4.5.1 — PacnonoxeHne pa3beMoB 1 CXema NOAKII0YEHNsT AaTYMKOB
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4.4 BBopg HaCcTpOeYHbIX NapamMeTpoB

[Nepen BBOOOM B aKcnsyatauumio Heobxoanmo NPOU3BECTN HACTPOWNKY TENSIOBbIYMC-
nmTena Ha KOHKPEeTHYHo KOHCbVIpraLI,VII'O CUCTEMbI TEMNOCHAOXEHMS.

HacTponka TennoBblYMCrMTEnNs BbINOMHAETCA NoMoLubio nporpammbl «MBT-2M Hk
KoHdburypaTop». MonHyto HaCTpONKy UM U3MeHeHne HEeKOTOPbIX MapaMeTpOB MOXHO
BbIMOMHNUTbL BPYYHYIO Yepes CMCTEMY MeHIo B cooTBeTcTBumM c . 3.1.2.

BHUMAHUE! 3HaueHus HaCcTpOeYHbIX NapameTpoB peKkoMEeHAyeTcs CorfnacoBaTtb C Ter-
nocHab>xaroLern opraHusaumen, npeaBapuTensHo 0dopMYB B BUae Tabnvupl.

CcbopmypoBaTb Tabnuuy C HaCTPOEYHbIMW MapaMeTpamm MOXHO B Mporpamve
«MBT-2M Hk KoHdourypaTop» 6e3 nogknodeHns kK Bolymcnutento. [ns atoro Heobxo-
AvMo:

1. BBecTu B nporpamMme HeobxoarMble HACTPOEYHbIE NapameTpsbl.

51 Konpuryparop o=
®aiin  Bug HacTpoiikn nporpammel  Cnpaeka
B CrcTema
5 BM OBuwme |prﬁnl1 3|
THT (He wcn. )|
TE2 (He wan) CH 6, KT3=3, #PT=0 |5»|cM | Cucrema < [s>s[kT3] @PT 2012 [ar 3
B2 (Hewcn) ik >>> 0 TBHewucn. o Q12=M1(h1-h2) HeT
Cepevc 1 OTkpoiTEA 1} 1 Q12=m1{h1-h2)+dMih2-h. HeT
2 OTkpoiTaa = o 2 Q12=mz(h1-h2) HeT =
3 OTkpeiTan o3 Q12=mz(h1-hZ)+dMih1-h. HeT
t2 P2 W2 4 OTkpoiTaA 1 1} Q12=mz(h1-h2) HeT
5 JakpbiTas 1 1 O12=b1{h1-h2)+db(h2-h. HeT
t3 P3 V3 B JaxpeiTan 1 2 Q12=mz(h1-h2) HeT
7 AAkaRITAD 1 a 01 2=k2(h1-h?1+dbdibT-h | HAT 3
< [ ] [ 4 m ] [

JanaTe napaMeTabl ||

~YueT KamepeHme tHe:

Klenonez0BaHme o (rp.C): Pxa (MMa) MEnons30BEHME tHE:

| Al | (I B
- KoHTpone napameTpoe

KoHTponb t KoHTponk di: dbdrnax (0-4%):

| Ejl Ell

KoHTpone df dt min (rp.C) KoHTpone Q;

| ] | = El

| = (oo |

2. CoxpaHuTb HacTpoWku B hann onga nocnegyowen 3anncy B BblYMCIIMTENb, @ Tak-
Xe chopMUpoBaTh OTHET O HACTPOMKaX.

] Kondurypatop EI@

@aiin  Bua  Hactpoiiku nporpammer  Cnpaska
E|- B KoHhurypupoBaHue TB7 Koudwurypatop

TBT (Ck=6) YCTaHOBNTE CEASE Pesopsare cease  (ETaHOBMTE ApOLECE
. TB2 (He 1cn)
OTKPEITE HACT POFKK HE thamna | CoxpaHnTh HACTROMKK B tiam i | OTYET 0 HACTROMKEX
: 02 (He 1cny)
.. Cepevc

| MNpEYrTaTe HECTREFEA M2 NEME0pE I JEMHEETE HECTRAEMKH B ApHEa |

| |
1 CucTema
z Cepemc
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3. PacnevyaTtatb oT4eT 0 HacTporikax. OT4EeT O HacTpPoWMKax MOXHO BNOXWUTb B MPO-
€KTHyt0 fJoKyMeHTaumio. Mprumep oTyeTa 0 HacTpokax NpUBEAEH HUXE.
OTYET 0 HACTPOMERX MBT-2H FECH=6DE5Z/ (mara dpopmporasmAa 03.03_EZ01Z 13:45:50)

OBupre
Lm Cerepoll angpec: i}
exTHimeawsra|Kon op Darmd=armo: N1Z345678
MomoEop: B76E43ZE10
Hac oruera: 232
e Mama orgera: ZE
CHCTeMa = IMEDOL: CH
Tepuompeobp. : 10011
Ton. seor. 3ol [HazHay e : Hem
¥ npasmenre BI[lI‘ICrIDJ‘H:EDBSHI(E EJZ: Hem
Hacrpoimu BEJL
IapameTp: Temmoeoit BEoR 1 Temmoeol BEOR 2
CH: z o
ET32: o -—=
FPT: 1 -—=
'UT'].__._'_'_'_‘__—&__-_—_‘_‘_‘_'—‘_‘—'—-—. i
Moo, tHE: He 11z -—=
Tpy6a 1 TpyGa 2 TpyGa 3 TpyGa 1 TpyGa 2 TpyGa 3
Eec rmar. (i) 1.0 1.0 - -—= -—= -
Ve (M3) lo.0 10.0 - -—= -—= -
Ve (m3) 1a00.0 100.4 - -—= -—= -
Vmor (m3) E0_0 Z0.0 - -—= -—= -
Trmr BC SmERTHOH. AMERTHOH. -—= —-—= -—= -
KEourp .EBC Hemr Hem - - - -
Pmor (Mila) o.0& o_as - - - -
D (MlIa) —-— - -—— —-— —-— -
Drr{a) ——= ——= ——= —-——= ——= =
Mocne BBOAa HaCTpoOeYHbIX napamMeTpoB cnenyet BbINONMHUATL — onepauuto

CBPOC APXUBA.

4.5 Anpobauua oyHKUMOHUPOBaHUSA

Mocne moHTaxa 1 BBoAa 6a3bl AaHHbIX Hado yoeamTbCs B HOpMaribHOM (OyHKLMOHMPO-
BaHWM y3na yyeTa. [Insa aToro crieayeT nocnefoBaTenbHO BbIBECTU HA MHAMKATOP 3HAYeHUs
TemnepaTyp n o6beMHbIX pacxogos. [pn COMHEHUAX B peanbHOCTU NX 3HAYEHWI nocneao-
BaTENbLHO MPOBEPSAIOT: MOHTaX Lienen, HacTPOeYHbIE NapaMeTpbl Ha COOTBETCTBME Macnop-
Ty AaT4YMKOB M JATYUKOB Ha COOTBETCTBME UX nacropTy. MNpu Hannumm kogosB HC, cnepyet
YCTPaHUTb BbI3BABLUYIO MX NPUYKHY, PYKOBOACTBYSCh MYHKTOM 5.2.

5 O06cnyXxuBaHuMe Npu 3aKcnnyaTauum

5.1

Mopsaaok akcnnyatauuun

B npouecce akcnnyatauuu B3aumogencTteme none3osaTtens ¢ MBT-2M Hk B OCHOB-
HOM CBOAMWTCS! K CHUTLIBAHWIO TEKYLLUX U apPXMBHBIX MOKa3aHWM 1 BHELLUHEMY OCMOTPY.

Mpn HeobxoouMOCTKM TaKke NPON3BOANAT:
e CMEHY CXEMbl U3MEPEHUI (HaNpUMep, 3UMHEN Ha NETHIOK 1 HaobopoT) — Npu Hanw-
Ymm ogHon 6a3bl AaHHbIX B1 nnn cveHy 6a3 aaHHbIX — Npy paboTe ¢ aByms B[,

e MOAKMNIoYeHNe MoaemMa, KoMrbloTepa (B TOM YACHE M3MEHEHNE 3HAYEHUIN CKOPO-

CTM o6MeHa) — 6e3 CHATUSI NITOMObI.

C yCTaHOBJ'IeHHOVI nepnoanYHOCTLIO OAMH pa3 B 4 roga NpoBoasAT NOBEpPKY.

Mpun cHATMM C akcnnyaTauuMu Ha MOBEPKYy Heobxooumo 3adhmkcnpoBaTb apXUBHbIE
NMoKasaHusl, MOCKOJIbKY B pe3yribTaTe NOBEPKU OHM ByayT cTepThl M3 namsatn MBT-2M Hk.



Tennosbluncnutens MBT-2M HK

PykoBogcTteo no akcnnyataumm  c. 37

5.2 YcTpaHeHue HelTaTHbIX CUTyauun

MBT-2M HK nmeeT cucTemy AMarHocTuku. [luarHoctuke nogBepratoTcs:
e napameTpbl cuctem TennocHabxeHus TB1 n TB2;

e annapaTHasi YacTb TEMOBLIYUCINTENS;

e Hanuuve HanpsKeHWs BO BHELUHEN anekTpoceTu, nuTtatoLlen BC.

Ons yctpaHeHnus HC B cuctemax TB1 1 TB2 npoBoasT MeponpusaTisa No nNpoBepke u
YCTPaHEeHM0 BO3MOXHbIX NpUYnH. B nepByto ouepeab cnegyeT NpoBepuThb:
e HagexHoCTb KOHTaKTOB Ha CTOpoHe Aatyunka n MBT-2M Hk;
e O6pbIB, KOPOTKOE 3aMbIKaHUE UMW 3aMbIKaHWE Ha 3EMJITI0 NIMHUK CBSA3M;
e CooTBeTCcTBME NOMSAPHOCTM CUrHana.
PekomeHpauun no yctpaHeHuio HC npuBeaeHsl B Tabnuue.

HC

Cnoco6 ycTpaHeHus

TemnepaTypa BHe
AvanasoHa uame-
peHun

MpoBepuTsb:

— CooTtBeTcTBME AaHHbIX nacnopTta TC u 3HaYeHns HaCTPOMNKM.

— LlenocTHocTb YyBCTBUTENBHOMO anemMeHTa. ConpoTtusneHve TC
npu Temnepatype 6nuskon 20 °C gomkHo 6bITk B npegenax 107—
109 Om ansa 100N n Pt100 1 535-545 Om ans 50001 n Pt500.

— MNpaBunbHoCTb NogkntodeHns TC K TennoBbIYMCIIUTENIO

(puc. 4.2), obpallasn BHUMaHWe Ha Homepa koHTakToB B TC u MBT-
2M HK.

[aeneHne BHe
ananasoHa usme-
peHun

MposepuTb
— OyHKUMOHMPOBaHWe Brioka NUTaHWUs faTyuka AaBMeHNs.
— Hanunyre BbIXOQHOrO TOKa OT AaT4yumka.

O6bem BHe ana-
nasoHa ycTaBok

MposepuTb
— O60CHOBaHHOCTb 3HAaYEHUI YCTABOK M NpaBuIbHOCTb BUL.
— Hanwnuyne curHana ot BC.

OTcyTCTBYHOT NO-
kaszaHua V, Mu Q
B apxuBe

MposepuTb Hannure kogos HC no ykasaHHbIM napameTpam. MNpu
HanMyMn KOJOB YCTPaHUTb NPUYUHBI UX BO3HUKHOBEHMS

HebanaHc macc
BHE JuanasoHa
yCTaBKM

MposepuTb

— [lencTBUTENBLHO NN HET MNOANUTKN CUCTEMbI TENTOCHA0XeHMUs, a
ONS 3aKpbITOW CUCTEMbI — HECaHKLIMOHMPOBaHHOro Bogopasbopa.
— O6ocHOBaHHOCTL 3HayeHns yctasku dMmax.

Tennosas aHeprus
oTpuuaTensHa

MpoBepuTb, YTO HET MOAMNUTKY CUCTEMBI TENNOCHABKEHNS 1 TeMneparTy-
pa Bofbl B 0GpaTHOM TPYGOMNPOBOAE HUXKE, YEM B MOJAMOLLEM.

MepepbiBbI B anek-
TponutaHum BC
(kog HC B apxuBe
«I»)

MposepuTtb

— NiveeTca nm BO3BMOXHOCTb HECAHKLIMOHMPOBAHHOTO OTKIKOYEHWS NUTa-
Hua BC. [Ins ero ncknioyeHus NnoMompyroT pasbeMHble CoeaHEHNS
Lienev NUTaHusi, B TOM YMcrie nogkmtodeHne 6roka nuTaHus K anekTpo-
ceTu. NMpn HeobxoaMMOCTU 0BeCNIEYEHNS HAAEXKHOTO SNEKTPONMTaHNA
BC npvmenuTb 6ok 6ecnepebonHoro nuTaHus.

HeuncnpaBHocTu B
MBT-2M Hk

OTtnpaBuTb Ha NpegnpUATUE—N3rOTOBUTEND.
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6 TpaHcnopTUpoBaHMe U XpPaHeHUe

TpaHcnopTtupoBaHne MBT-2M Hk criegyeT Npon3BOANTb TOMBKO B YNAKOBKE aBTOMO-
OUMNbHBLIM, XENe3HOOOPOXHbIM, aBWALMOHHBIM, PEYHbIM M MOPCKMM TPaHCMOPTOM C
obecneveHvem 3awmnTbl OT JOXAA M cHera. [pn TpaHCNOPTUPOBaHWM AOMMKHbI COGNI0-
AaTbCA: TemnepaTtypa okpyxawouiero sosgyxa oT muHyc 10 go 50 °C; oTHocutenbHas
BraxHocTb A0 95 % 6e3 koHaeHcauuu Braru.

MBT-2M Hk 6e3 ynakoBku [OMyCKaeT XpaHeHUe B 3aKpbITbIX OTannnMBaeMblX XpaHu-
nuwax npu Temnepatype ot 10 go 30 °C n oTHOCMTENbLHOW BnaxHocty 0o 95 %. Kok-
AeHcauus Brarm He JonyckaeTcs.

XpaHeHve cnefyeT BbIMONHATL Ha cTennaxax. Cknagmposanne MBT-2M Hk gpyr Ha
Apyra He gonyckaetcs. PacctosiHme 4o OTONUTENbHBIX YCTPONCTB AOSKHO ObiTb HE Me-
Hee 0,5 M. Bo3agyx He gomkeH codepxaTb MbifK, NAapoOB KUCMOT W LLENoYn, a Takke ra-
30B, BbI3blBalOLWMX Kopposuto. [pu xpaHeHUn He TpebyeTca KoHcepBaummn 1 obcnyxmea-
HWS.
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MpunoxeHne A — Cucrtema AUarHOoCTUKM

OuarHoctupyemble cutyaumm B cuctemax TB1 u TB2

MBT-2M Hk oToBpaxaeT Ha nHankaTope n coxpaHseT B apxuse kog HC namepsiemon
Benn4umnHbl. B Tabnuue b1 n B2 npuseaeHsl COOTBETCTBNE NPUYMH BO3HUKHOBEHWS N KOAOB

HC.
Tabnuvua b1 — PacnosHaBaHue HC no ee Koy B TEKYLLIMX NOKa3aHWUAX
BenunuuHa MNpuynHa MNokasaHus Koa
TemnepaTtypa t1+t3 n t<0°C -—— <
tx t>+180°C -—— >
Temnepatypa tHB t<-50°C — =
paryp t>+130°C -—= >
P <-0,01PB -—— <
Hasnenne P1 - P3 P>101Ps —— S
Pacxog G1 - G3 F > 2I'u npu «Tun BC» = MexaH. | CooTBeTtcTBytowee 2y [ >
Pacxog G1 — G3 He nogkntoyeH koHTponb cetn | Paktuyeckoe 3HaveHue | !
Tabnvua b2 — PacnosHaBaHue HC no ee Kogy B YaCcOBbIX apXUBHbIX NOKa3aHUAX
BenununHa MpuunHa HacTtpouku Moka3aHusn Kon
= CyeT OTMeEH. -
TemnepaTtypatl, t<0 ‘.i’-
t2nt3 unm ) CueT c nogc. toor
t >180°C <
Temnepartypa tx - txpor Unm
t<-50 >
Temnepatypa tHB| unn t >130°C - -———
[aenenve P <-0,01PB _
P1-P3 wmP > 1,01PB Paor
Bes nopcr,
CyeT OTMEHeH Vepakr
VakT > VuB >
C nopcr., Voor
C nopacT. 1 KOHTp.U A
Bes nopcr.
> )
06bem 0<Vipakt<Vuu| & CuyeT oTMeHeH Vipakr
V1,V1nV3 z C noacrt VuH <
Vdpakt = 0 x C noacrt. v KoHTp.U 0
KoHTtp.V # C noAact. n L
0 KOHTp.U 1
TCYTCTBUE CETU KoHtp.V = C nomcr. n v !
KOHTp.U Aor
s Be3 nogcT.1 M
dM < -HB
Macca dM npu 3 C noact.1 dakTuy. 3HaYeHne | #
dM = M1-M2 dM< — HB vrm % Be3 noacT.2 v ’
dM >HB =z C nopcr.2
o4 Bes noacrt. dakTuy. 3HaYeHune
TennoBas o
* Qi2<0 £ <
3Heprusa Q12 3 C nopcr. 0

* KoHTponb npoBoAuTCs Ast KaKgoro cnaraemoro ¢opmynbl Q12 U npuceavBaeTcs
cnaraemomy 0 (Hyrfb) B criyyae ero oTpuuaTenbHOro 3Ha4YeHus!.
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MpunoxeHue b — NoaknwyYeHne BHEWHUX YCTPOMNCTB
1 MNoakntovyeHmne MBT-2M HK K KOMNbIOTEPY NO nHTepdency RS232C
Poszetka DBOF Pozetka DB9OF

0% 6 RS232C

2 MNogknio4veHne K MBT-2M HK mogema

Pozetka DBOF Bunka DBOM
RS232C |10

Mpumeyanue [nsa HopmanbHom paboTkl MHTepdenca RS232 HanpsxkeHne mexay
kKoHTakTamu RTS n GND gomkHo ObiTb B npegenax +5,5...12B.

MpunoxeHne B — YTeHne apxmBoB Ha SD-kKapTy

Mpn ycTtaHoBke SD-KapTbl B BbIYMCNWUTEMb CHUTHLIBAIOTCA BCE BWAbI apXMBOB U
HaCTPOWKW BbIYMCIIMTENS. YCTaHOBKM AnanasoHa AaT apxXvMBoB He TpebyeTcs.

MonHoe BpeMs cunTbiBaHUs apxuBoB He 6onee 30 c.

I'Ile 3anncu co3gaeTcda nanka ¢ Ha3BaHuem AaTbl CHUTbIBAHUA MO Yacam BblYUCITU-

Tensa. IMnopT gaHHbix ¢ KapTbl B 6a3y AaHHbIX NporpamMmmbl ApXMBaTOP BbIMOHAETCS B
MeHio «dencTBna-UMnopT AaHHbIX-MBT-2M HK U3 HakonuTens...».

YreHue apXnBOB Ha SD-KapTy BbIMOJTHAETCA B cnenyromeﬁ nocnegoBaTesribHOCTU.
1. YctaHoBUTb SD-KapTy B BbluMcnmTenbs. Ha MHONKaTope NoABUTCA coobueHne:
OSHapyweHa SD kapTa

- BBOg: ckauartb ¢raidn
- MeHIo: 0TME&HA

2. Haxatb knasuwy «Beog».

|| BHUMAHMUE! Bo Bpemsi 4yTeHUs1 apxmBoB, SD-kapTy He BbIHUMaTb! ||

CxauneaHwne hanina

He BbIHUMAHWTE KapTy

3. MNocne OKOHYaHWSA CUYNTLIBAHUS apXnBOB MOABUTCA coobLLeHne:

CxauusaHue channa
3agepweHo ycnewHno
- Beopg: ckadarte pain
- MeHID: oTMeHa

4. Haxatb knasuwy «MeHo» 1 BbIHYyTb SD-kapTy.
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NMpunoxeHue I' — Kapra 3akasa




