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BBeneHue

Hacrosimee pykoBoactBo pacnpocTtpansercs Ha Ttermiocderyuku MKTC  (manee —
TeII0CcYETUNKM ), cooTBeTcTBYIoNME TpeboBanusM ['OCT P 51649-2014 u TeXHUYECKUM YCIIOBHSIM
TV 4218-001-52560145-2004.

[lepen MOHTa)KOM H UCHOJB30BAaHUEM TEIUIOCUETUYHKA BHHMMATEIBHO O3HAKOMBTECH C
HACTOSIIIIUM PYKOBOJICTBOM.

B cBa3M ¢ mnocrossHHONM paboToil MO YCOBEpIIEHCTBOBAHMIO TEIUIOCUETYMKA B €O
KOHCTPYKIHUIO U MPOrpaMMHOE OOecrieueHrne MOTYT ObITh BHECEHBI U3MEHEHUs, HE yXY/IIAIoNIne
€ro TeXHUYECKHE U METPOJIOTHUYECKHE XapaKTePUCTUKHU, O€3 MpeaBapUTEIbHOIO YBEIOMIICHHUS.

IlepeyeHb MPUHATHIX 0003HAYEHUH ¥ COKpAIIEH Uit

BII — OJIOK MU TaHUSI.

BBII  — 6ok GecriepeOOHOrO MUTAHUS.

AKIT  — aucnnelHO-KJIaBUaTypHAas MaHENb.

Hdy — IMaMEeTP YCIOBHOIO IIPOXOJa.

nm — U3MEPUTEILHBIN MOJYIIb.

K — U3MEPUTEIIbHBIN KaHAJI JaBJICHUS WU KaHaJ JABJICHHUS.

KTD  — u3MmepuTenbHbIi KaHaJl TEIJIOBOM SHEPTUU.

KP — W3MEPUTEIIbHBIN KaHAJI pacxoJa WM KaHall pacxoja.

KT — U3MEPUTEIIbHBIN KaHAJl TEMIIEPATyphl WM KaHAJI TEMIIEPATypHI.
I — mpeoOpa3oBarTesb JaBICHUSI.

[IK — IIEPCOHAJIBHBINA KOMITBIOTED.

[P — mpeoOpa3oBarTesb pacxoja.

I[P — npeobpazoBarenb pacxoda ¢ UMIYIbCHBIM BBIXOJOM.

I[IPD3  — mpeoOpazoBarens pacxoja MEKTPOMArHUTHBIM.

IIT — npeoOpa3oBaTeslb TEMIEPATYPHI.

PD — PYKOBOJICTBO 10 3KCIUTyaTalUU.

Cb — CHUCTEMHBIH OJIOK TeIIoCUeT4HKa.

TY — TEXHUYECKUE YCIIOBUA.

vy — y3en ydyera — (YHKIMOHAaJbHAs 4acTh TEIUIOCYETUMKaA, MpeJHa3HAuCHHas s

ydeTa TEIJIOBOM SHEPTHH M MapaMeTPOB TEIUIOHOCUTEISI B OJTHOM CHCTeME (CHCTeMe
OTOIUICHUS, CUCTEME TOPSYErO BOJOCHAOKECHUS U T.T.).

2b — DIIEKTPOHHBIN OJIOK.

Q — TEIUI0Basi SHEPIUsl.

M — Macca BOJIbI, POIIE/IIas Yepe3 TPyOOopoBOI.
Vv — 00BeM BO/IbI, MPOIICANINN Yepe3 TPYOOIIPOBOI.
Gm — MacCCOBBIN PacxXo.

Gy — 00BEMHBIN pacxo.

h — DHTAJIBITHSL.

P — JIaBJICHHE.

t — TEMIIEpaTypa.

w — TEIUIOBasi MOITHOCT.
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1 Mepbl 6e30nacHoCTU

K pabGoram mo MoOHTaxy, MOBEpKe, OOCHYKMBAHWIO W OKCILTyaTallid TEIUIOCUYETYMKOB
JOIYCKAIOTCS JIMLA, HMMEIOIIME HEOOXOAUMYIO KBaNU(UKALNIO, MPOMIEIIINE HHCTPYKTaX IO
TEXHHUKE 0€30MaCHOCTH U O3HAKOMJIEHHBIE C €r0 HKCIUTyaTalluOHHON JOKYMEHTAIHeH.

HcTouHMKOM ONAacHOCTH MpU MOHT@KE U OKCIUTyaTallMM TEIJIOCUETYHMKA SBJISIOTCS
ANEKTPUYECKUN TOK, a TAaKK€ TEIJIOHOCUTENb, HAXOIAIIMICA moa AaBieHuem a0 2,5 Mlla u
uMeromuii remneparypy go 150 °C.

[lepen mOaKIOYEHHEM TEIUIOCYETYMKOB K DJIEKTPUUECKOM CEeTH HEOOXOJMMO 3a3eMIIMTh
Metamndeckuii koprnyc Cb, coeaMHMB MeAHBIM MPOBOJOM ceyeHHeM He MmeHee 1,5 MM LIAHY
MECTHOTO 3a3€MJICHUSI C PAaCIIOJIOKEHHBIM B HIDKHEW 4yacTu JieBoW OokoBoil cteHku Cb Gonrtom
3azemsieHusd. HeoOGxoauMo Takke COEIMHUTh C TPYyOONpPOBOJOM CIELMAIbHBIMU IIMHAMHU 00a
¢nanua ucrnosbdyeMbix M.

MoHTax U JeMOHTax mnpeoOpa3oBaTelsiell pacxoa U JaBJIEHUS JOJKHBI IPOU3BOAUTHCS IIPU
MOJIHOCTHIO ~ OTCYTCTBYIOIIEM M30BITOUHOM JIaBJICHMHM B TpPyOONpoOBOJE M  OTKIIOYEHHUH
TEIJIOCYETUHKA OT 3JIEKTPOCETH.

[Ipu MoHTaxke, 0OCTYKUBAaHUU U MOBEpPKE TEIJIOCUETUMKA TOJKHBI cobmonarbes «IIpaBuna
JKCIUTyaTalliu  AJIEKTPOYCTAHOBOK moTpeduteneit», «llpaBuna TexHWUKH O€30MaCHOCTH TMpHU
AKCIUTyaTaI[uH AJIEKTPOYCTaHOBOK noTpeduTeneit» u tpedoBanus ['OCT P 51350.

2 Ha3HayeHue TennocyeT4yMuka

Tennocuétunku MKTC npennaznaueHsl Uisi U3MEpeHUs U yd€ra KOJUYECTBA TEIJIOBOM
SHEpruM, OOBEMHOIO M MaccoBOTO pacxoja, o0béMa M MacChl, TEMIEpaTypbl U JaBJICHUSA
TEIUIOHOCUTENSI B OTKPBITBIX U 3aKPBITBIX  CHUCTEMax  BOJSHOTO  TEIUIOCHAOXKEHuS,
TEIUIONOTPEOJICHUST W TEIJIOOTBEICHMs; 00BEMHOTO W MAacCOBOTO pacxoja, o0bEéMa M MaccChl,
TEMIIepaTypbl M JaBJE€HHUSI BOJbl B CHCTEMAax BOJOCHAOXEHUS M BOJOOTBEAEHHUS; OOBEMHOTO
pacxonia, o0bema, TeMIEpaTypbl U JABICHUS KUAKUX cpell (BOJbI, MOJIOKA, COKOB, aJIKOTOJIbHOM
MPOJYKIMU C COJIepKaHueM 3THiIoBoro cnupra 10 60% u 1ap.) B TEXHOJOTMYECKHUX Ipolieccax, B
TOM YHCJI€ B MUIIEBOM MPOMBIIIJIEHHOCTH.

OO6nacTh MPUMEHEHHUS] TEIUIOCUETYMKOB: KOMMEPUECKMH M TEXHOJOTMYEeCKMH Y4ET Ha
00BEKTaX  TEIUIOPHEPreTUYECKOro  KOMIUIEKCa  JKUJIMIIHO-KOMMYHAJIBHOTO — XO3s#cTBa U
MIPOMBIIIJIEHHBIX MPEANPUATHI, NTHHOPMAITMOHHO-U3MEPUTEIbHBIE CUCTEMBI, CUCTEMbI KOHTPOJISL U
PEryIUpOBaHUS TEXHOJOTUYECKUX ITPOLIECCOB.

3 CocTaB M YCTPOUCTBO TensiocyeTYMKa

B cocraB remiocyeTunka BXOIAT:
— cucrtemuslii 6510k (Cb);
— 10 16 u3mepurenbHbix Moaynen (MM), 12 u3 KOTOpbIX MOTYT BKJIIOYaTh B CBOM cOCTaB
AJIEKTPOMAarHUTHBIE MIPe0Opa3oBaTEIN pacxoa;
— 10 16 nepBuuHbIX peoOpaszosareneii remneparypsl (11T);
— 10 16 nepBuuHbIX peoOpaszoBareneil napiaenus (I11);
— 1o 12 mepBUYHBIX mpeoOpazoBarTeeil pacxoaa: dIEKTPOMArHuTHBIX (B coctae M) u
npeoOpas3oBareneil pacxoa WM CYETYMKOB BOJIbI C UMITYJIbCHBIM BbixooM (ITPN).
CBsi3b MEXIy H3MEPHUTEIbHBIMH MOJYJISIMH UM CHCTEMHBIM OJIOKOM OCYUIECTBIISIETCS I10
un(ppoBOMy KaHally 0OMeHa JaHHBIMH.
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Hcnonb3oBanue mudpoBoro kaHaiza oOMeHa JAHHBIMU MEXAYy U3MEPHUTEIbHBIMU MOIYISIMU
npou3BojictBa OO0 «UuTenmpubop» u cucteMHbM 0510koM TeriocueTynka MKTC uckmogaet
HEO0OXO0IMMOCTh BBOJIa MHIAUBUAYAIbHBIX KaTUOPOBOYHBIX KO3((UIMEHTOB AJIi PacxoJ0MEpoB
(Hampumep, Beca UMITyJbca) TPH HACTpoiike mapameTpoB y3ma yuera (YY) — Takux
KO3(pPUIIMEHTOB TPOCTO HET. ITO TMO3BOJSIET HCKIIOYUTH BO3MOXHOCTH (hambCUpUKAIIIU
KOMMEpYECKH 3HAaYUMOW HH(GOpMallUyU, CBS3aHHYIO C HENpPAaBWIbHBIM BBOJIOM B€ca HMMILYJIbCA
pacxojgomepa.

B cnyyae nHanuuus B koHpurypauuu YVY pacxoJoOMEpoB «HMMIIYJIBCHOIO» THIA JIPYrHX
MIPOM3BOIUTENEH, MOAKII0UeHHBIX K TeriocueTyuky MKTC, nacTpoeunble KOAQPUIIMEHTHI TaKUX
pacxoI0MepoB BBIBOITCS Ha Auciuiel cucteMuoro 6ioka MKTC.

Opun ternocyeryuuk MKTC moxeT 06cimykuBath oT 1 10 4 HE3aBUCHMBIX y3JIOB y4eTa.

3.1 CwucrteMHbIN ONOK TenfocyeTYMNKa

CucreMHBIN OJIOK yCTaHaBIMBAE€TCSI HAa CTEHE INOMELIEHUS B YyIOOHOM MJis MOJIb30BATEINs
MecTe. OH BBINOIHIET GYHKIMH BBIYUCIICHUS, apXUBUPOBAHMSI IaHHBIX, OJEPKKHU UHTEP(EICOB,
ofOecrieunBaeT cTaOMIN3UPOBAHHBIM TUTAHUEM BCE AJIEMEHTHI TEIJIOCUETUHKA.

3.1.1 Bapuant ucnonnenus Ch-04

Otot BapuanT Cb BbITIONHEH B BUJI€ HACTEHHOTO IIKada pazmepamu 266%*285*145 mm:

285
266

160
1“5

| e e S

285

342

imifimi i imiimi

0909090909090 ©

Pucl. OOGmwuit Bun u rabaputusie pazmepsl Ch-04

CucTteMHBIN OJIOK COCTOUT M3 2-X YacTei: OCHOBHOIO 0JIOKA U JMCIIeHHO-KJIABHATYPHOM
nanenu ([KII), kotropsie coequHEeHBI MKy COOOM TETIISIMH.

OcHoBHO# 010K conepkuT (cMm. Puc2):
— MAaTepHHCKYIO ATy (IJ1aTy BHIYMCIUTEIN);
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OJIOK TUTAaHUS CHCTEMHOTO OJIOKa M BCEX MOJKIIOYEHHBIX K HEMY HW3MEPHTEIbHBIX
MOIYJIEH;

aAKKyMYJIATOP PE3EPBHOTO MUTAHUSA, €CIIH OJIOK MUTaHUS — OecriepeOOHHbIN;

IUIaTy MOAKIIOYCHUN IS TOJICOCTMHEHUsI Kalelss CeTeBOro NMUTAHMs, KaOened JMHU
CBSI3M C U3MEPUTEIIbHBIMU MOYJISIMU U KaOesell pa3Iu4HbIX HHTEP(EcoB;

repMOBBO/IbI JJIsl ATUX Kabenel;

TUTAHKY JUTS KPETUICHHSI 3aIlUTHBIX PYKaBOB H/HMJIH KaOeJe.

OCHOBHOH 610K MartepHHckas naata

Maata HOAKAPO’JEHHF[\ CnoTbl nAar paclIMpeHns -

Enok nutanus
(non naatoti
NOAKAIOYEHMH)

Boar .
3a3eMACHHA AKKynmyaaTop

FepnmoBBOABI

MhaHka KpenAeHUA MeTanopyKasos

Puc2. Pacnomnoxenue anmementos Chb-04

MatepuHCcKasi IUIaTa CONEPKUT MHUKPOKOHTPOJLIEP, YIPABISIONINIA ITporieccaMu 00paboTKH
JAHHBIX B TEIUIOCUETYMKE, DHEPrOHE3aBUCUMYIO MaMATh ULl XPAaHCHHS apXHBOB, MHUKPOCXEMY

YacOB pEaJbHOTO BPEMEHM W KaleHIaps C JIMTUEBBIM 3JIEMEHTOM PE3CpPBHOTO IMUTAHUS,
nnTepdeiicer RS-232 u RS-485.

Ha marepunckoit miare takxke pasmemnieHsl (cMm. puc. ['-1 Tlpunoxxkenus ') mecTs CIIOTOBBIX
pazbémoB (XS1...XS6) ns ycTaHOBKH TIJIAT PACITUPEHUS:

ycTpoiicTBa neyatu nmpoTokosioB Ha puHTep (YIIII) — ycTanaBnuBaercs B cinot XS5;
TUIaThI s 3anmucy apxuBoB Ha USB ¢umnI-muck — ycraHaBIuBaeTcs B CI0T XS6;
miatel GSM Monema;

TUTATHI PETYJIUPOBAHHS TEMIIEPATYPHI TEIUIOHOCUTEIIS,

iatel uHTEpderica RS-485 (nezaBucumoro ot RS-232);

iatel uHTepderica LonWorks;

MJIaThI TOKOBBIX BBIXOA0B 4-20, 0-20 unu 0-5 mA (IITB);
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— IUIaThl YacTOTHBIX BBIX010B (ITYB);
— IUIaTHI AUCKPETHBIX BXOJIOB;
— IUIAThI AUCKPETHBIX BBIXOJIOB.
[Inatel pacmMpeHuss MOTYT YCTaHaBIMBATHCA B JIIOOOM CIOT MAaTEPUHCKOW IUIAThI, €CIIU HE
YKa3aHO MHOE.
Bce mnater pacmupenus, kpome USB, ranpbBaHUYECKH U30JMPOBAHBI OT MATEPUHCKOM TIIATHI
KaK 110 MUTaHUIO, TaK U 110 UHTEpEIiCy.
HomenknaTtypa muar pacuiMpeHHs MOXKET paclIupsThCs, HampuMep, Ul pealln3aluu
Pa3IMYHbIX UHTEP(ENCOB Ui CBA3M C BHEUIHUMH YCTPONCTBAMHU.
Pazpémbl unTepdeiico RS-232, USB u LPT BbIXogaT Ha mnpaByro OOKOBYIO CTEHKY
OCHOBHOTO 0JIOKa M 3aKPbIBAIOTCS 3alIUTHON KPBIIIKOH.
Nutepdeticer RS-232 u RS-485 (oTkmrouaromuiicss mpy MOAKIIOYCHUH K pazbemy RS-232)
BXOJAT B 0a30BYI0 KOMIUICKTAIUIO CHCTEMHOTO Oyioka. OcTaibHble MHTEP(PEHCH pean3yroTCs C
MTOMOIIBIO TJIAT PACILIUPEHHUS.

Bbaoxk nuranus Cb moxet ObiTh ceTeBbIM Miu OecniepeOoiinbiM (BBIT).

BBIl oOecneunBaeTr mnuTaHUE TEIUIOCUETYMKA OT BCTPOECHHOTO AaKKyMyJsiTopa IIpH
npomnajganuu cereBoro Hanpsikenus. [lepexmoyenne nuranus MKTC ¢ ceteBoro Ha aBTOHOMHOE U
00paTHO OCYIIECTBIISETCS aBTOMAaTUYECKH, B 3aBUCUMOCTH OT BEJIMYMHBI HANPSKEHUS B CUJIOBOU
cetu. Ucrtounmkom sueprum ansa nutanuss MKTC B aBTOHOMHOM peXHUME CIIY’KUT BXOJAIIAs B
coctaB Cb axkymynstopHas Oarapes (AKB) ¢ HomuHanmpHbIM HampspbkeHueM 12 B u ¢
HOMHMHAJIBHOM 3J71eKTpuuecKoi EéMKocThio 7 nian 12 A*uac (B 3aBUCUMOCTH OT KoMIuiekTauu). [Tpu
HeoOxonuMmocTH  jomyckaercss npumenenne AKDB ¢ gpyrum  3HaueHMEM  HOMMHAJIBHOU
anekTpudeckoil éMkoctu (HO He meHee 7 A*yac). O pabore MKTC B pexume aBTOHOMHOTO
IIATAHUS CBUAETENIBCTBYET IIEPUOANYECKOE, IPUMEPHO | pa3 B CEKyHIly, MUTAaHHE CBETOJIHOHOTO
nHaukaropa nuranus Ha JIKIIL.

MaxkcumanbHoe BpeMs aBToHOMHOU paboTsl MKTC (T, yac) MOkHO oLeHUTH 10 (hopmyIe:
T=4C/(N+2), tne C — &émKocTh akkymyisTopa B A*gac, N — KOJIMYECTBO H3MEPHUTEIHHBIX
moxyne, nonkiaroueHHbIXx K Cb. Ilpu paGote B aBTOHOMHOM pexume BBII konTpommpyer
Hanpsbkenne Ha AKDB u aBromartnuecku BbikmodaeT nutanue MKTC npu cHukeHuu 3TOro
HanpsbkeHus o 11 B s mpenoTBpaiuenus mnepepaspsaa Oatapeu. Ilpu nosiBnenuun pabdouero
HanpspkeHus B cusioBoit cetu BBII BoccranaBnuBaer nutanue Bcex y3i10B MKTC u mpousBoaut
3apsg AKB.

BHUMAHMUE! Ilpu oTK/IIOYeHMH CEeTEBOr0 HANpPSLKEeHUs HAa mepuox 0ojee 7 CYTOK
HeoOxoaumo oTkJIIOYUTH AKB Bo u30exanme eé mnepepaspsiga. Beixog u3 crpos AKBD,
BbI3BAHHBbIH HEUCIIOJIHEHHEM YKa3aHHOI0 TPeOoOBaHMsl, He ABJISAETCS FrApaHTHIHBIM ciiy4aeMm!

Cb MKTC c BBIl nocraBnsercs ¢ ycraHoBiIeHHOW, HO He mnonkimouéHHoi AKDB Bo
n3bexxanne e paspsga B IpemdKcIuryaTanmoHHb nepuoa. lloakmouenne AKDB  moimkHO
IIPOU3BOIUTHCSA HEMOCPEICTBEHHO IIEPE BBOJAOM y3J1a y4€Ta B DKCIUTYaTalUIO, ITOCIIE 3aBEPIICHUS
MOHTa)xa M MPOBEPKU Bcex ero ameMeHToB. [loaxmoyaror AKB, nprucoemHuB KpacHyIO U CHHIOIO
kojoaku uaymero ot BBII kabenst cOOTBETCTBEHHO K MOJIOKUTEIBHOMY U OTPULIATEIHHOMY
HokeBbIM KOHTakTaM AKDB. Ilonkmiouenne (otkimtouenue) AKDB MOXHO 1poBOAUTH IpH
BKJIFOUEHHOM WJIM BBIKJIIFOUEHHOM ceTeBoM mnuranuu Cb, mpucoeauHuB (CHSIB) OJHY WM o0e
KoJIoKku ¢ KOHTakToB AKD.
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Ha nuiate noakiouennii pacrnosnoxensl (cM. puc. ['-2 [punoxenus I):
— DJIEKTPUYECKHUE 3aKMMBbI VIS MOJKIIOYEHUs ceTeBoro nutanus 230B, npenoxpaHuTenu u
BBIKJIFOYATEIIb ITNTAHUS;
— DIEKTPUYECKUE 3KUMBI ISl TIOJKIIOUYCHHS KaOeJie JTUHUN CBSI3U C M3MEPUTEIHHBIMHU
MoAaynsAMHU, kabenst muHuu RS-485 u np.;
Bce kabenm momBoasTcs K IIaTe MOAKIIOYEHUN Yepe3 TepMOBBOBI, PACIIOIOXKEHHBIE B
HIDKHEH 94acTH OCHOBHOTO OJIOKA.

Mucnieiino-kaasuarypuas naneasb (JKII) coOpana Ha nsepue mxkada, UMeeT KIaBUaTypy
(20 xsaBui), 3 cBeTOAMOJA MHIMKALMU PEXUMOB pabOThl, AUHAMUK U KUJIKOKPUCTALIIMYECKUM
mucruiet ¢ moxacetkoi. Jucruieir mmeetr 4 crpoku mo 20 cumBosioB. [JIKII monkmrodena
OCHOBHOMY OJIOKY ITIOCKMM Kabenem ¢ pazpémom. JIsepma Cb, Ha xoTopoit cmonTupoBana JIKII,
cHa0KeHa 3aMKOM.

3.1.2 CoxkpamenHas Mmoaupukanusi cucteMHOro 6;oka (ucnonenune Ch-05)

[To cpaBHenuto ¢ Bapuantom Cb-04 Bapuant Cb-05 umeer MeHblMe rabapuThl U BEC, BABOE
YMEHBIIEHO MAaKCUMaJbHOE KOJMYECTBO Yy3JIOB YydeTa M KOJUYECTBO MOJKIHOYAEMbIX
U3MEpUTENbHBIX ~ MOJAYJEH, OTCYTCTBYET  BO3MOKHOCTb  HCIOJIb30BaHUS  BCTPOEHHOIO
OecriepeOoiHOrO 0J0Ka MUTAHUS, OXPAHHOTO IIIei(a U BRIHOCHOTO IU(PPOBOTr0 TEPMOMETPA IS
u3MepeHus: temneparypsl armocdepsl. [lnarsl pacmupenus (He 6oJiee 2-X) MOXKHO HCIIOJIb30BaTh
TOJIBKO COBMECTHO C ycTpoiicTBOM mnoaxitoueHuss miar pacmupenus (YIIIIP). Ilpu
HE0OX0IMMOCTH MOKHO UCIOJIb30BaTh BHEIIHUN OJI0K OecriepeOoHHOro MUTaHusl.

B ocransHoM QyHKIMOHANIBHOCTE CB-05 MOTHOCTHIO COOTBETCTBYET (YHKIMOHAIBHOCTH
BapuanTa Cb-04, B T.4.:

— HCIIOJIb3YIOTCS T€ K€ U3MEPUTENIbHbIE MOJYJIU, TUTAaHUE KOTOPBIX U OOMEH JaHHBIMU C
Cb ocymiecTBasieTcs 10 OJTHOM BUTOM Tape;

— uMerTcesa BeTpoeHHble uHTepdeiicsl RS-232 u RS-485 (xoropele, B otiinune ot Ch-04,
MOTYT HCIIOJIb30BAaThCsI OJJHOBPEMEHHO);

— OJMHAKOBBIE AUCIIICIHO-KJIaBUATypHbIE TAHEIN U OJIMHAKOBOE MEHIO TEIJIOCUETUHKA;

— Hambonee BocTpeOoBaHHass (GyHKIUA 3anmucu apxuBoB Ha USB  ¢umm-auck,
peaninzoBanHas B Moaupukanuu Cb-04 ¢ momolupio miuaThl paclIMpeHHsi, BCTPOEHA B
riary Beruncaurens Chb-05;

— IMOJIHOCTHIO COBMECTUMOE MPOTrpaMMHOE O0OecrieueHre AJisi BCeX BAPUAHTOB HUCIIOJIHEHUS

Cb.

JlBa y3na yuera, peanusyemble ¢ nomoinpio Termiocyetunka MKTC nHa 6aze Cb-05,
MO3BOJIAIOT BECTH HE3aBUCHMBIM YUET B IBYX CUCTEMAaxX C PacueTOM TEIUIOBOM SHEPTHH (Hampumep,
I'BC u oTomsieHue), a Takke — JOMOJTHUTEIIBHO BECTH YUET PACX0/1a XOJIOAHOU BOJIBI B CIIydae, eCiiu
KOJIMYECTBO TPYyOOIPOBOIOB B KAKOW-IMOO U3 CUCTEM ydeTa TEIJIOBOW SHEPTrUU MEHEE TPeX.

Kopmryc Cb-05 BbImoaHEeH U3 yIaponpoyHoi miactMacchl. Bun u rabaputHsie paszmepsl Ch-
05 (0e3 yueTa KpeneKHbIX IUIAHOK) OKa3aHbl Ha PUCYHKE:
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Cb-05 cocTout u3:
— OCHOBaHMs (3aJHsS YacTh KOpIlyca), B KOTOPOM pa3MEMIalOTCsS BCTPOCHHBIA OJIOK
MUTaHUs (B BEpXHEM OTCEKE) U IJIaTa MOAKIIOUEHUN (B HIDKHEM OTCEKE);
— OCHOBHOTO 0JI0Ka, COJAEpIKaIIero IUIaTy BbIYUCIUTENS, UHTETPUPOBAHHYIO JUCIIJICHHO-
KJIaBUATypHYIO MaHelb, pa3beMbl HHTepdeiicoB RS-232 u USB, 3akpbiBaeMble KPBIILIKOMH;
— KPBIIIKH OTCEKa IUIAThl MOAKIIOUEHUHN C TeépMOBBOAMH.

CB-05 umeer nBa Bapuanta ucnonnerus: Chb-05-0 u Cb-05-bI1.

Bapuantr Cb-05-0 He mmeer BcTpoeHHOro Onoka mutaHus. s ero paboTel HEOOXO0aUM
BHEIIHUI CETeBOM ajanTep C BBIXOJHBIM MOCTOSHHBIM HampsbkeHuem 24 B + 10%. CerteBoii
ajanrep JOJDKEH 00ecleyuBaTh BBIXOJHOW HOMHHAJIBHBIN TOK, BEJIMYMHA KOTOPOrO 3aBUCUT OT
konnuectBa N noaxiatodeHHbIX K Cb-05-0 u3mepuTenbHBIX MOJIYyJA€H U pacCuMThIBAETCS IO
dbopmyne [=0,1*(2*N+3), [A].

B Bapuante CBb-05-BIl cereBoii 6ok nutanust MouiHocteio 30 BT pasmerieH BHYTpU
OCHOBAHUS CUCTEMHOIO 0JIOKA.
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3.2 MWsmepuTenbHbIe Moaynu

W3meputenbubie Moxynan mnpousBoictBa OOO «Mutenmpubop» mnpeaHazHAadeHbl s
U3MEpEeHusl pacxoja, TeMIepaTrypsl U jaaBiieHus. V3MmepuTenbHble MOJYIM YCTaHABIMBAIOTCS HA
COOTBETCTBYIOILIUX TPYOOIIPOBOAAX.

OCHOBY H3MEpPUTENBHOIO MOJIYNSI COCTaBsieT AIEKTpoHHbIH Onok (DB), kK KoTOopomy
MOJAKIIIOYAIOTCS NE€pBUYHBbIE IpeoOpa3oBaTenu. OJIEKTPOHHBIM OJOK mpeoOpa3yeT CHUTHAJIBI
MEepPBUYHBIX MpeoOpazoBaTenell B 3HAYEHHUS BEIMYMH pacxoja, TeMIepaTypbl WU JaBlIEHUS HU
nepenaer ux B Cb B unudpoBom ¢opmaTe Nno cHenuaaiu3MpoBaHHOMY HHTepdeiicy CBA3U B
usnueckux expHumax (M /4ac, rpagycax Llenbens u kre/em?).

WM umeroT pa3inyHble UCTIOTHEHHs U 0003HavyatoTcs «MXyzy», rae:

— X — KOJINYECTBO BXOJSIMX B €0 COCTaB AEKTPOMArHUTHBIX ITpeoOpa3oBaresneil pacxoaa
(0 mmm 1);

— y — KOJIMYECTBO KAaHAJOB H3MEPEHHsS TeMIepaTypbl, paBHOE MaKCUMaJbHOMY YHCIY
noaxmouaeMbix kK UM npeobpazoBarenei remmneparypsl (0, 1 wnu 2);

— Z — KOJHMYECTBO KaHAJIOB M3MEPEHUs JaBJICHUS, DPABHOE MAaKCUMaJbHOMY YHCIY
noaxmouaeMbix kK UM npeobpazoBareneii nasnenus (0 nmu 1).

B cocTaB Temnocueryrka BXOAUT 10 16 TakuX U3MEPUTEIBHBIX MOayJel (13 HuX — 10 12 ¢
npeoOpaszoBarensiMu pacxoja), noakiatodaeMbix kK Cb TemiocyeTynka BUTHIMU NapaMy IPOBOJIOB.
[To BuTOM mape k u3MmepurenabHoMy Moxaynto oT Cb momaercss rajabBaHUYECKH H30JIMPOBAHHOE
MUTAaHUE U OCYIIECTBJIAETCA JIBYCTOPOHHMA oOOMeH JaHHbIMU. [loJIIpHOCTD MOJKIIOYEHUS
IIPOBOJIOB BUTHIX [1ap HE UMEET 3HAYCHMUSL.

3.2.1 HN3mepuTeibHBbIE MOYJIHU C IPeodpa3oBaTesieM pacxoaa

N3meputenpabie MOgymu ¢ mpeoOpa3zoBatesieM pacxoaa obo3naydatorcs M121. OHu umeror
OJIMH DJICKTPOMATrHUTHBIA TIPeoOpa3oBaTellb pacxoja, JBa KaHaa JJIsi U3MEPEHUS TeMIIepaTypbl U
OJIMH KaHaJll AJid UBMCPCHUSA JaBJIICHHA.

Takue MOIyaM MMEIOT pa3linyHblEe TUIBI KOHCTPYKIMH, KOTOpbhle 0003HauaroTcs Kak «MS5»,
«M6» n «K5» (cm. Ilpunoxenue b). Ko Bcem MM MoxeT MNOAKIIOYATHCS TOTOJHUATEIBHBIN
npeobpazoBaTellb pacxoa ¢ UMITYJIbCHBIM BBIXOJIOM.

3.2.1.1 H3mepuTeabHBbIC MOAYJIH C TUIIOM KOHCTPYKuuu US

W3meputenbHpld  MOAYNb C THUIIOM KOHCTpyKuuMu M5 coctout w3 nepBUYHOIO
AJIEKTPOMArHUTHOTO IpeoOpas3oBaTesi pacxoia, Ha KOTOPOM YCTAHOBJIEH 3JIEKTPOHHBIM OJIOK.
Nameputenpabiii Moayas M5 umeeT nokanpHy0 GyTepoBKY TPyObl IEPBUYHOTO MPEOOpa3oBaTENs
pacxosa B 00yacTd 3EKTpoAoB. MoHTax mnpeoOpa3oBaTesiell TeMIepaTrypbl U JaBJiCHHUsI Ha
TpyOOIIPOBOJIE OCYILECTBISETCS CTaHJAPTHBIM CIIOCOOOM — C MOMOILNBIO TWIb3 M ILITYLEPOB,
BBapeHHbIX B TpybompoBoa. [loaxmrouenue npeoOpasoBareneil TemmnepaTypsl U JaBieHus K Db
OCYILIECTBJISIETCSl MOCPEACTBOM IUIAThl MOJAKJIIOUEHUS, YCTaHOBJIEHHOM B kopmyce Ob (cM.
[Tpunoxenue XK). [lns BBosa B kopriyc Db xabeneil TMHUM CBA3HM C CUCTEMHBIM OJIOKOM U Kalenei
noakimrouenus [T, I1/] u ITPU cayxaTt repMOBBOIBI.

N3meputenbHbli MOAYIb ¢ TUIOM KOHCTpYKuMH 1S npencrasnen Ha Puc3:
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100 140
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MHTE/NPUBOP

Pmox=16 Ma
Tmox= 150 C

(Benavo b Poccuu

T

Puc3.  OOmwuii Bua, rabapuTHble, yCTAaHOBOYHBIE U IPUCOEAUHUTENbHBIE pasMepsl UM c
THUNIOM KOHCTpyKuuu NS

Tabnuna 1. 'abapuTHble, yCTaHOBOYHBIE U IPUCOEAUHUTEIbHBIE pasMepbl IM ¢ Tunom
KoHcTpykiuu M5

Ay, mm 25 40 50
d, mm 26 39 50
H, mm 177 209 217
L, mm 158+3 200+3 200+3
D, mm 115 145 160
Dy, MM 85 110 125
dy, MM 14 18 18
NoTB, T 4 4

Macca, Kkr 5 6 8
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3.2.1.2 H3mepuTeabHBbIC MOAYJIH C TUIIOM KOHCTPYKuuu U6

W3mepuTenbHbIE  MOAYNb C TUIOOM KOHCTpyKuuu M6 coctouT U3 NEPBUYHOTO
AJIEKTPOMArHUTHOTO IpeoOpa3oBaressi pacxoda, Ha KOTOPOM YCTAHOBJIEH 3JIEKTPOHHBIA OJIOK.
W3meputenbublt  mMonyns M6 umeer  JoKanbHYIO — (QyTEepoBKY — TpyObl  NEPBUYHOTO
3JIEKTPOMarHUTHOro  mpeoOpas3oBarenss pacxoja B oOmactd  2iekrponoB.  KoHcTpykuums
U3MEPUTEIIBHOIO MOJYJISL IPEAYCMaTpuBaeT IO OJHOMY IOCaJOYHOMY MECTY JJIsi MOJYJIBHBIX
(BcTpanBaeMbIx) mpeoOpa3oBaTenieil  TeMmmepaTypsl M fAaBieHud. llogkimiodeHwe — 3THUX
npeobpasoBateneil kK Db ocymiecTBisieTcs BHYTpU Kopiryca Db ¢ mOMOIIbI0 KIIEMMHBIX KOJIOJIOK,
pacnojyio’)keHHbIX Ha miarte nojkiodeHust (cMm. Ilpunoxxenue XK). Bropoit IIT (B ciyuae ero
HCII0JIb30BAaHUS) MOHTUPYETCS] CTAaHJapPTHBIM CIIOCOOOM — B F'MJIb3Y, BBAPEHHYIO B TPYOONPOBOJI — U
TaKke NojakIoyaeTcss K OB ¢ momouplo KIEMMHBIX KOJIOAOK, PAacHOJOKEHHBIX Ha IjIaTe
noaxmoueHus. s BBoga B kopnyc Ob kaOereil JIMHUM CBSI3U C CUCTEMHBIM OJIOKOM, KaOesein
noakirouenus sroporo 11T u ITPU ciyxaTt repMOBBOIBL.

[IpeoOpa3oBarenu TemmepaTypbl U JaBi€HMS JUIsI MOHTa)Xa BO BCTPOEHHBIE IOCAJOYHbIE
MECTa BBIIIOJIHEHBI B MHHHATIOPHBIX Koprmycax. Ilpum orcyrctBum IIJ[ Ha ero wmecto
YCTaHABJIMBAETCS CHELUaIbHAs 3arIyIIKa.

W3mepuTenbHbI MOIYIb C TUTIOM KOHCTpYKIMH M6 npencrasien Ha Puc4:

156 U0

MHTEANPUBOP

QL[S

Pmax=16 Mla
Tmax= 150 C

Benoo b Poctuu

Puc4. OOmwmii Bua, rabapuTHble, yCTAaHOBOYHBIE U IPUCOEAUHUTENbHBIE pasMepsl UM c
TUIIOM KOHCTpYyKuuu 16
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Tabnuua 2. ['abapuTHble, ycTaHOBOYHBIE U IPUCOECAMHUTENbHBIE pazmepbl IM ¢ Tunom
KoHCTpyKuu 16

Ay, mm 25 32 40 50 65 80
d, MM 26 32 39 50 65 80
H, mm 178,5 209 210,5 219 232 255
L, mm 200+3 200+3 200+3 200+3 240+3 240+3
D, mm 115 135 145 160 180 195
D;, MM 85 100 110 125 145 160
dy, MM 14 18 18 18 18 18
NotB, T 4 4 4 4 8 8
Macca, Kkr 5 6 6 8 12 14

3.2.1.3 H3mepuTeabHbIC MOAYJH C TUIIOM KOHCTPyKuuu KS

W3meputenbHpld  MOAYIb C THIIOM KOHCTpykimuu KS coctour wW3 NEepBHYHOIO
3JIEKTPOMAarHUTHOIO IpeoOpa3zoBaTess pacxoja, Ha KOTOPOM YCTaHOBJIEH 3JIEKTPOHHBIN OJIOK.
W3meputenbubit Moaynb K5 ummeer monHyio QyTepoBKy TpyObl HNEpPBHYHOIO IIpeoOpa3zoBaTels
pacxoga B oOnacTu 71€KTpoJoB. MoHTaxk mpeoOpazoBaTeneil TeMmiepaTypbl W JaBJICHUS Ha
TpyOOIIPOBOJIE OCYIIECTBIISIETCS CTAHIAPTHBIM CIIOCOOOM — C IMOMOINBIO T'MJIb3 U IITYLEPOB,
BBapeHHbIX B TpybompoBoa. [loaxmrouenue nmpeoOpasoBareneil Temmneparypsl U JaBieHus k Ob
OCYILIECTBJISIETCSl MOCPEACTBOM IUIAThl MOJAKIIIOUEHUS, YCTaHOBJIEHHOM B kopmyce Ob (cm.
[Tpunoxenue XK). [lns BBona B kopriyc Db xabeneil TMHUM CBA3H C CUCTEMHBIM OJIOKOM U Kalenei
noakiarouenus [T, I1/] u ITPU cayxaTt repMOBBOIBI.

N3meputenbHblii MOAYIL ¢ TUIOM KOHCTpYKIMK K5 npencrasieH Ha PucS:
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100 0

0,0,0,

133

MHTEANPUBOP

1
Pmax=16 Mla
Tmax= 150 C
@emob Pomu

PucS5.  OOmwmii Bua, rabaputHble, yCTaHOBOYHBIE U IPUCOEAUMHUTENbHBIE pazMepsl UM c
TUIIOM KOHCTpykuuu K5

Tabnuna 3. 'abapuTHble, yCTAHOBOUYHBIE U IPUCOEAUHUTENbHBIE pa3Mepbl IM ¢ Tunom
KoHCTpykimu K5

My, Mmm 15 25 32 40 50 65 80 100 150 | 200 | 300
H, mm 275 | 288 | 295 309 | 319 340 359 | 392 | 442 | 507 | 627
D, mm 95 115 135 145 160 180 195 | 230 | 300 | 360 | 485
d, mm 15 23.5 | 31.5 40 50 64 82 98.5 | 140 | 200 | 307
Bap.1| 13543 | 15543 | 160+3 | 200+5 | 205+5 | 21045 | 240+5 | 250+5 | 320+7 | 360+8 | 450+8
;‘1\’4 Bap.2| 140-1,5160-1,5|190-1,5| 200-2 | 2022 | 213-3 | 238-3 | 252-3 | 328-3 |358-3,5| 438-4
Bap.3| 155+5 | 162+5 | 162+5 | 201+5 | 201+5 | 206+5 | 230+5 | 270+7 | 324+7 | 380+10(454<10
Dy, MM 65 85 100 110 125 145 160 190 | 250 | 310 | 430
dy, MM 14 14 18 18 18 18 18 22 26 26 30
NotB, T 4 4 4 4 4 8 8 8 8 12 16

Macca, kr| 4 6 7 8 10 12 15 22 50 70 125
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3.2.2 N3mepuTebHbII MOIYJIb 0€3 mpeodpa3oBaTesisi pacxoaa

N3meputenpabiii Mmoayns M021 sBasiercs moaudukamnueit 6e3 mpeodpasoBaTeisi pacxoja u
MpesiCcTaBiIsieT CcoO0OM AJIEKTPOHHBIM OJI0OK, K KOTOPOMY MOTYT OBbITh HOJKIIOYEHBl JIBa
npeoOpas3oBarensi TeMmmepaTypbl, OJWH IpeoOpa3oBaTelb JaBICHUS, a TaKXkKe pacxoJoMep C
HUMITYJIbCHBIM BBIXOJOM.

100 140

©,0,0

133

o
WHTE/NPUBOP

100

Pmax=1,6 Ma
Tmax= 150 C

CBenaHo B Poccuu

SEg

Puc6. WsmepurenpHbiii Moayns M021

[Tonkmrouenne npeoOpas3oBaTesiell TeMIEpaTyphbl U JaBJICHUS OCYLIECTBISAETCS MOCPEACTBOM
I1aThl MOJKIIOYEHUs], yCTaHOBIEHHOU B kopmyce Ob. [[ns BBoaa B kopmyc Db kaGenelt nuHun
CBSI3M C cucTeMHbIM OokoM u kadeneit nonakimouenus 1T, IT/1 u TTPU cnyxat repmosBoibl. CHU3Y
K KOpIyCy MPUCOEIMHEHA HOXKKA I KPEIUIEHUSI U3BMEPUTEIIHLHOTO MOTYJIS.

["aGaputHble pa3mMepbl 3TOT0 MOAYJSI YKa3aHbl Ha Puc6.
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3.3 MnombGupoBaHue TennocyeTynka

CucremHblif 010k M wu3MepurenbHble Monynu teminocuerunka MKTC onedarsiBaroTcs
wioM0amMu, NPEJOTBPAIIAOIIUMUA BO3MOXHOCTh pPa300pKH, MEpefesKu WM MepeHaCTPONKU
TeIiocyeTyrKa 0€3 0UEBHIHOTO UX IMOBPEXKICHUS.

3.3.1 IlnomOupoBaHMe U3MEPHUTEIbHBIX MOAYJICH

Ha u3mepuTtenbHble MOAYIIH YCTaHABIMBAIOTCA IIJIOMOBI IBYX THIIOB:
— I[IOCJIE IPOBEJICHUS TOBEPKU — IJIOMOBI TOCYIapCTBEHHOTO MOBEPUTEIIS;
— I[IOCJIE MOHTa)ka Ha 00BEKTe — IUIOMOBI OpraHu3aliy, MPUHUMAIOIIEH TEIUIOCUETYHK B
JKCIUTYaTalHIoO.

MnomGupoBoYHan Yaluka 3allMTHadA NnacTUHa

Mnata
noaKn4YeH

Puc7. Tlnombuposanue UM c tunom xoncrpykuuu 1S, 16 u K5

[Tocne mpoBeneHus noBepku i mioMouposanus UM cnenyert:
— YCTaHOBUTh Ha IUIaTy MOAKIIOUYEHUN 3alIUTHYK IUIACTUHY, KOTOpas 3aKpbIBaeT
OTBEPCTHS, CIYXKaIIUe JUIsl TOCTyNa K KHOIIKE CHSTHSI 3aIlIUThI;
— 3aKpenuTh 3alllUTHYIO IUIACTUHY BHUHTaMH, Ha OJHOM M3 KOTOPBIX YCTaHOBJIEHA
IJIOMOMPOBOYHAS YaIlIKa;
— YCTaHOBUTH IUIOMOY C OTTUCKOM M€YaTH TOCIOBEPUTENIS B IJIOMOMPOBOYHYIO YALIKY.

[Tociie mpoBemeHUS MOHTAXKHBIX PAa0dOT M TPOBEPKH PAOOTOCIOCOOHOCTH TEIIOCYCTUHKA
HEOOXOJIMMO 3aKpBhITh KpPBIMKY Kopmyca OB, 3aBepHyTh dYeThIpe KpEMEeXKHBIX BHUHTA U
OTUIOMOMPOBATh OJTUH W3 HUX.
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3.3.2 IliiomOupoBaHue CHCTEMHOr0 0JI0KA

[TnomOupoBanue cucremHoro Omoka MKTC ocymecTBiaseTcss NTPOU3BOAUTENEM WU
IMOBEPUTCIIEM, a TaKXKE IMPCACTABUTCICM OpraHu3aluu, HpI/IHI/IMaIOHIeI\/JI TCIDIOCUCTYUK B
IKCIITYaTaIHIo.

3.3.2.1 IlnomOupoBaHue cucTeMHOro o6Jioka (ucnosanenue Ch-04)

3ammTHBIA Tepekmrodatens  «lIpousBoguTeNs» pacmosoKeH Ha 0OpaTHOW CTOPOHE
MAaTepUHCKOM TUIaThl CUCTEeMHOTO Onoka temiocuetunka. [lpu Beimycke Cb MKTC wu3
IIPOM3BOJICTBA 3aIIUTHBIN nepexittouatens «lIpousBoaurens» craBurcs B mojoxkeHue «Ony. Jlns
MPEAOTBPAIICHUS AOCTyMa K HEMY MAaTepUHCKas IulaTa OTNEeYaThIBACTCs MIOMOON MPOU3BOIUTEIS
WJTU TIOBEPUTEIIA.

MAaTa 3aluuTHbIN NepeKkaovaTens
MOAKAIOHEHMH "MoHTaxHbIA"

/ OrsepcTrs AA
nombrposaHUa ABepLb!

Puc8. IlnombGupoBaHue cucTeMHOTo O0Ka

3amUTHBIM  nepexiarovarenb «MOHTaXHBIM» paclojioKeH Ha IUlaTe MOJIKIYEHUH
CUCTEMHOT'0 0JIOKa TeIIOCUETYHKA.

[Tociie HacTpoMKM BCEX MApaMETPOB TEIUIOCUETUMKA, IJIS 3AIMMTBI ATUX MAPAMETPOB OT
W3MEHEHUsI NPEJCTaBUTENIb OpraHu3aliy, MPUHUMAIOUIEH TEIJIOCYETYUK B HSKCIUTyaTalulo,
JIOJIKEH:

— IMOCTaBUTh 3aLIUTHBIN Mepekiodarenb «MoHTaXHbII» B nosioxkeHue «Ony». KonTposs 3a
MOJIOKEHUEM MEPEKIIIoYaTelis OCYIIECTBISETCS ¢ MOMOIIbI0 MEHIO TEIUIOCUETYHKA (CM.
paznen 9.2.2.1);

— 3aKpbITh JIOCTYN K 3alIUTHOMY I[epeKitodarento «MOHTaXHBIM» OJHUM U3 Tpex
CIOCO0OO0B:

— YCTaHOBHUTH 3AIIUTHYIO KPBIIIKY Ha IEpEeKItouaTeb, 3a(puKCUpOBaTh €€ BUHTOM
C IJIOMOMPOBOYHOM YAIIKOW U OlleyaTaTh BUHT IJIOMOOI;

— YCTaHOBUTH 3alIUTHYIO KpBIIIKY Ha IepeKiIvarenab, 3aQuKCUpOBaTh €€
IJIOMOMPOBOYHBIM BHHTOM, IPOIYCTUTH MPOBOJIOKY Y€pPEe3 OTBEPCTUE B 3TOM
BUHTE W OJmkaiiiee CBOOOIHOE KPEMEKHOE OTBEPCTHE CHUCTEMHOro OJioka u
OTUIOMOMPOBAaTh HABECHOM TIOMOOIA;
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— OIUTOMOHMPOBATH JBEPILy CUCTEMHOTO OJIOKa HABECHOM TMJIOMOOM, HCTIONB3YS st
ATHX IIeJIeld OTBEPCTHS Ha OCHOBHOM OJIOKE | JBEpIIE.

OOpaTuTe BHUMaHHUE, YTO B IMOCJIEIHEM cilydae 3arpynaHsercs oOcmyxuBanue Cb (3ameHa
IJIaBKOM BCTaBKU MPEIOXPAHUTENCH, 3aMeHa aKKyMYJsITopa U T.1.).

3.3.2.2 IlnomOupoBaHue cucTeMHOro 6Joka (ucnosanenune Ch-05)

[Tpu Beimycke Cb MKTC u3 npou3BoJcTBa 3alIUTHBIN nepekiatouarensb «lIpousBoaurens»
cTaBuTCs B moJioxkeHue «Ony». [lns mpenorBpamieHusi J0OCTyHa K HEMY IUIaTa BBIYMCIUTENS
OTeyaThIBACTCA MIIOMOOM MTPOU3BOIUTEIIS WU TOBEPUTEIIS.

3ammTHBIA ~TepeKimovareb  «MOHTaXHBIM» pacrmojoKEeH Ha IUIaTe IMOJIKIIOYECHUN
CUCTEMHOI'0 0JIOKa TeIUIOCUETYUKA.

[locne HacTpoWKHM BceX MapaMEeTpOB TEIJIOCYETUMKA, JUISl 3allUThl 3TUX MapaMeTpoB OT
M3MEHEHHUs IPEACTaBUTENb OpraHU3aliy, IPUHUMAIOIIEH TEIJIOCUETYHUK B SKCILIyaTaIUIo, JOJIKEeH
MIOCTaBUTh 3alllUTHBIM mepekntodarens «MoHTaxHBI» B mnojoxeHue «On». Kontposp 3a
MOJIOKEHUEM MEPEKIIIoYaTelIsl OCYIIECTBISETCS C MOMOIIBI0O MEHIO TEIUIOCUETYHKa (CM. pazjien
9.2.2.1). docTyn K 3alIUTHOMY Iepekiaodarenio «MOHTaXHBI» 3aKpbIBAaeTCsl KPBIIIKOM OTCeka
IJIAThI [OIKIIFOYEHUM.

[IpaBplif HMKHUI BUHT KpEIUIEHHWS OCHOBHOTO OJIOKa M JBa BUHTA KPBIIIKM OTCEKa IJIAThl
MOAKIIIOUEHUH TIIOMOUPYIOTCS. HABECHOM TIIOMOOH CIIEYIOLIUM CIIOCOOOM:

Jaznywka

BuHmsbl

— IJIOMOMPOBOYHAS MPOBOJIOKA MPOJICBACTCS Yepe3 OTBEPCTUE B 3ariylllKe U OTBEPCTHE B
yriyOJIeHUH 10| FTOJIOBKY BUHTA, KOTOPBIM OCHOBHOM OJIOK KPEMUTCS K OCHOBAHMUIO;

— 3arjiymika BCTaBisieTcs B yriyOneHue u GuKkcupyercs MyTeM CKpy4MBaHUS IPOBOJIOKHU;

— MPOBOJIOKA MPOACBACTCSA dYepe3 IUIOMOMPOBOYHBIE BHHTHI M HAa HEE HABEIIMBACTCS
mIiomoa.
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4 XapaKkTepuCcTUKMU TensiocyeTYmKa

4.1 TexHMYeCKUe XapakTepUCTUKHU

Huametprl ycinoBHoro mnpoxona (Zly) aJeKTpOMAarHMTHBIX MEPBUYHBIX MpeoOpazoBareneit
pacxona, HauMmeHbIee (Gymin) 1 Hambombinee (Gymax) 3HAYEHUS H3MEPSEMBIX TEIJIOCUCTIYNKOM
00BEMHBIX pacxogoB B 3aBUCHUMOCTHU OT I[y U OT AWHAMHYCCKOIO Aualia3oHa HW3MCPCHUA
o6bemHOr0 pacxona D = Gymax / Gymin, MIPUBEACHBI B TAOIHIIE 4:

Tabnuna 4. Jluana3oHsl U3MEPSIEMbIX PACX0/I0B

3HavyeHne 00bEMHOTO [Tepenan
pacxoja, Ipu KOTOPOM | JIaBJICHUS Ha
Hy, Gvmaxs Gvmin, nepenaj JaBJIcHUS Ha I1P npu
MM M /a M /a [1P He mpeBbIIaeT Gv= Gvmax
0,01 MITa, He Ooiree,
Mg MlIIa
pu pu pu
D=1000 | D=500 | D=250 () 2 () 2
15 6 0,006 0,012 0,024 6 0,005
25 16 0,016 0,032 0,064 13 16 0,015 | 0,005
32 25 0,025 0,05 0,10 20 25 0,015 | 0,005
40 40 0,040 0,08 0,16 33 40 0,015 | 0,005
50 60 0,060 0,12 0,24 60 60 0,01 0,005
65 105 0,105 0,21 0,42 105 105 0,01 0,005
80 160 0,16 0,32 0,64 160 160 0,01 0,005
100 250 0,25 0,5 1,0 250 0,005
150 600 0,6 1,2 2,4 600 0,005
200 1000 1,0 2,0 4,0 1000 0,005
300 2500 2,5 5,0 10,0 2500 0,005

(1) — ang UM co Bcemu Tunamu KoHCTpyKuuu kpome K5;
(2) — ana UM c tunom xoHctpykuuu KS.

JlunaMuueckuii quanazoH u3MepeHus 00beMHOTO pacxoaa D = Gymax / Gymin BBIOUpaeTCs U3
psama: 1000, 500, 250, 100, 50, 25, 10.

3Ha4YeHne NOTePhb JAaBJICHHS IS TPOM3BOJILHOTO PACX0/1a OTPEEIISIETCs 0 PopMyIe:

AP = APGumax * (Gv / Gvmax )%,

rne APGymax — TI€peman IaBieHUsT NP MaKCUMAIBHOM pacxoie (TOCIeIHHE JBE KOJOHKH
TaOJHIIB).

Juana3on u3mepenus temnepatypsl Teronocurens — ot 0 °C no 150 °C.

PaznocTh TemMmepaTyp TEIIOHOCHTENS B MOAAIONIEM U oOpaTHOM TpybompoBoaax — ot 2 °C
no 150 °C.

Jlnana3oH u3mepeHus AasiieHus temoHocurens — ot 0 no 1,6 (2,5) Mlla.

Crenens 3amuThl cucteMHbIX 010k0B MKTC — P44 (onumonansHo — [P54).
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CreneHp 3alIUThl U3MEPUTENBHBIX Motyiel — [P54 (onuuonansho — IP65).

MOHIHOCTB, HOTpC6J'I$IGMa$I COCTaBHBIMHU YaCTAMMU TCIIJIOCUCTUMUKA, IPUBCACHA B Ta6J'H/HIC 5:

Ta6muma 5. [oTpebisiemas MOIITHOCTh

CocraBHas 4acThb
[ToTpebnsemast MOITHOCTH, HE O0Jee, BT
TEIIOCUETUYNKA
Cb 5 — 20 (B 3aBUCUMOCTH OT KOMILICKTAIIIH)
M121 3
MO021 1,5

Macca cocTaBHBIX YacTel TEIJIOCUETYMKA MPUBEICHA B TAOIHIIE 6:

Taonuia 6. Macca coCTaBHBIX YaCTEH TEIIOCUETUHKA

CocraBHas 4acTh
Macca, He 06oJiee, KT
TEIIOCYSTINKA
Cb 7 (1,2 nns Ch-05)
MI121 B 3aBUCHUMOCTH OT /1y
(cm. Tabnuuel 1, 2, 3)
MO021 1

Hopma cpenneit Hapa®OTKM 0 OTKa3a TEIUIOCYETYUKOB C YUYETOM TEXHHYECKOTO

[TonHbIil cpeHM CPOK CITYXKObI TEIIOCYETYUKOB 12 JIeT.

4.2 YcnoBwus aKcnnyatauuum

Pabounit quanazon Temneparypsl okpyxkaromiero Bozayxa s Cb, °C:

Pabouwnit quana3zon Temmneparypsl OKpykaroliero Bo3ayxa st UM, °C:

OTHOCHUTENBHAS BIAXHOCTH OKPY)KAIOIIEro BO3ayxa, He Ooiee, %:
Pabouwnit quanazon armocdepHoro nasnenus, klla:

HoMunHaneHOE HanpskeHue CUII0BOM cetH, B:

Pabounit quana3on HanpspKeHUs: CUIIOBOI cetu, B:

[IpenenbHO TOMYCTUMBIN Wana30H HANPSHKEHUSI CHIIOBOM ceTH, B:
Pabouwnii nuamna3oH 4acToT CUIOBOM ceTH, I 11:

HaprI)KCHHOCTB MArdmMTHOTO ITIOCTOAHHOT'O NJIN nepeMeHHoro II0JIs C
YacTOTOM CHIIOBOH ceTu, He Oojiee, A/M:

Pabouee naBienne uamepsieMoit cpenpl, He Oosee, MIa:
[IpenenbHO momycTuMoe (ompeccoBOYHOE) naBieHue, He 6omnee, MIla:
Temmnepatypa uzmepsiemoii cpensi, °C:

JlinHa npsIMOJIMHEMHBIX y4aCTKOB TPyOOIIpoBoa 0€3 MECTHBIX
TUAPABIMYECKUX COMPOTUBIICHUH (TPyOOTIPOBOIHASI apMaTypa U Jp.
YCTpOWCTBA) 10 IpeoOpa3oBaTess pacxoaa, HE MEHEE:

JlivHa npsIMOJIMHEMHBIX y4aCTKOB TPyOOIIpoBoa 0€3 MECTHBIX
I'HJIPABINYECKUX CONPOTUBIIEHUH MOCIIE IpeoOpa3oBaTelis pacxoaa, He

00CITy>)KMBaHUsA, PETJIAMEHTUPYEMOTO PYKOBOJICTBOM T10 3KcruryaTaruu, S0000 4.

oT +5 o +50

oT +5 no +70

93

ot 84,0 no 106,7
230

ot 184 no 253
Ot 161 no 276
50+1

400

1,6 (2,5)
2,5 (4,0)
ot 0 no +150

3 My

1 Ty
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MCHEC:

JomyctuMast yaenbHas aJIeKTpudecKasi MpOBOAUMOCTh U3MEPSEMOM ot 0,001 mo 10
XKUIKou cpenbl, Cm/M:

4.3 @yHKUMOHaNbHblIe BO3MOXHOCTHU

TennocyeTynku, B 3aBUCUMOCTHM OT MOHT@XHOW M HACTPOEUHOM KOH(UIYypaluu,
o0OecrieunBalOT M3MEPEHUE, BBIUMCIICHHME, BBIBOJ Ha JUCIUIEW W Iepegadyy B CHCTEMBI cOopa
JAHHBIX, KOHTPOJISI U PEryIUpPOBaHUS TEXHOJOTUYECKHUX MPOIIECCOB Clenyromeld nHpopMauu Jiist
KaKI0ro YV:

CYMMapHOro  OTITYLIEHHOT0o/MOTPeOJIEHHOIO  KOJMYECTBa TEIUIOBOM JHEpruu (B
TUTaKaJOpUsX) HapacTaIOIUM UTOTOM;

CyMMapHbIX 00beMa (B KyOMUeCKHX MeTpax) U Macchl (B TOHHAX) JKUJIKOCTH, IpOLIeAIei
0 KaXkJIOMy TpyOOIIpOBO/Iy, HApPACTAIOLUIUM UTOTOM;

CyMMapHOTO BpeMeHHM (B dYacax) HApaOOTKHU TEIUIOCYETYHKA (BPEMEHH HAKOILICHUS
KOJIMYECTBAa TEIJIOBOM HHEPruu) M CYMMapHbBIX BPEMEH OTKa3oB B KaxjaoM YV,
HapacTarolUM UTOIOM;

CYMMapHOT0 BPEMEHM HAKOILJIEHUSI 00beMa U Macchl KUAKOCTU B KaXJI0M TpyOOIIpOBO/IE
HapacTarolUM UTOIOM;

TEKYILEro 3Ha4eHMsI TEIJIOBON MOLTHOCTH (B TMrakaJoOpHsX B 4ac) B KAKIOM YV
TEKYILEro 3HaueHus: 00beMHOT0 (B KyOMYECKMX METpax B Yac) U MaccoBOro (B TOHHAaX B
4ac) pacxo/ia KUJIKOCTH B KaKJIOM TPYOOTIPOBO/IE;

TEKYIIero 3Ha4yeHWsl TemrmepaTypbl (B rpagycax lLlenabcust) u naBiaeHHs! KMIKOCTH (B
TEXHUYECKUX aTMOoc(epax abCOIOTHBIX) B KAKIOM TPYOOIIPOBO/IE;

TEKYILEro 3HaYeHMsI pa3HOCTH TEMIEPaTyp B MOJAIOLIEM U 00paTHOM TpyOOIIpOBOIaX;
TEKYIIEro  3HAYeHUs  TEeMIEepaTypbl  Hapy)XKHOro  Bo3ayxa (Opu  HAJIWYUHU
COOTBETCTBYIOIIETO JaTYNKA);

JaThl U BPEMEHH;

uHpopMalud O MOAM(PHUKAIMHU TEIUIOCYETYMKA, €0 3aBOJACKOM HOMEpE, HAaCTPOEUHBIX
napamerpax, KOH(QUTrypaluu U COCTOSHUY;

JAHHBIX U3 apXUBOB TEIJIOCUETUHKA.

HpI/I OTO6pa)KGHI/II/I Ha JUCIUICC JOOIOJHUTCIBHO MOIYT HCIOJB30BATHECA CICAYIOIINUC
PasMEPHOCTHU (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH: TUTAPKOYJIM W MCraBaTT-d4acCbl JIA KOJWYCCTBA TEIJIOBOM

SHEpruuy;

TEXHUYCCKHUEC aTMOC(i)epI)I M30BITOYHBIE M MeramnacKaiu JUIA AaBJICHUSA, MEraBaTThl JIs

TEILUIOBOU MOIIIHOCTH.
Tennocuerynkn 00ECIIEUYNBAIOT APXUBUPOBAHKUE B IHEPrOHE3aBUCUMON MaMSTH CIEAYIOIINUX
MapaMeTpoB:

[I04YacOBOr0, IOCYTOYHOTO M IOMECSYHOIO KOJMYECTBa TEIJIOBOM DJHEPruu B
TUTrakaopusx (HapacTarolllUM UTOTOM);

[I04YacOBOr0, MOCYTOYHOI'O M IMOMECSYHOTO 00beMa M Macchl (HapacTalOIIUM HTOIOM)
TEIJIOHOCHUTENSI B KyOUYECKUX METpax U B TOHHAX COOTBETCTBEHHO;

CPEHEYaCOBbIX, CPEIHECYTOUYHBIX M CpEJHEMECSYHbIX TeMmIieparyp (B TIpagycax
Lenbcust) u qaBieHUN TEIUIOHOCUTENS (B TEXHUYECKUX aTMoc(epax abCOIIOTHBIX);
CPEHEYaCOBbIX, CpPEJHECYTOUHBIX W CPEIHEMECAYHBIX TEMIIEpaTyp OKpPYKAIOIIEro
BO3ayxa (MpU HATU4IUK TepMoInpeoOpa3zoBarensi) B rpaaycax Llenbcus;

BpEMEHHU HapaOOTKU TEIUIOCUETYMKA B Yacax;

BpEMEHH Hayajla U OKOHYaHUs COOBITUI M OIIMOOK (HEMCIPAaBHOCTEM ), a TAKXKE UX KOJa.
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EMKOCTb apXHBOB COCTaBJISET, He MeHee (B BapuUaHTe MCHOJIHEHHS A2 CHCTEMHOTrO OJOKa):
novyacoBoro — 120 cyrok, mocyrouHoro — 16 Mecsien, nmomecsyHoro — 20 JeT, AUarHoCTUYECKON
uHpopmanuu — 7936 3anuceil. B npeapiaymux BapuaHTax UCIHOJHEHUS: [10YAacOBOro — 45 CyToK,
MOCYTOYHOTO — 12 MecsreB, moMecsyHoro — 12 jner, auarHoctudeckor wHpopmammu — 7936
3anucei.

[Ipu OTKIIOYEHUH CETEBOrO MUTAHUS BCS MHPOpMALMs, 3allMCaHHAas B apXHUBBI, COXpaHAETCS
B DHEPrOHE3aBUCHUMOM MMAMSTH TEIUIOCUYETUHKA HE MeHee 12 jerT.

OTtoOpakeHre Ha TUCIUIEE HAKOIJICHHBIX KOJIMYECTBA TEIJIOBOM 3HEpPruM, Macchl U oObema
u3MepsieMoil cpeibl Hpu HaWOOJBIIEM pacxolJe M HauOOJIbIIEH pa3HOCTH TeMIlepaTyp
o0ecrieunBaeTcsl B TEYEHHE BCETO CPOKa SKCIUTyaTalluy TEIIocYeTuynKa 6e3 Bo3BpaTa B HyJIb.

Ilena mupaamero paspsjga Npd OTOOpPaKEHHWHM HA JAUCIJIEE HAKOIICHHBIX KOJMYECTBa
TEIUIOBOM SHEPruM, Macchl U o0beMa HM3MEpsIieMON Cpelabl COOTBETCTBYET, [0 MEHBIIEH Mepe,
KOJIMYECTBY TEIUIOBOW PHEPrUM, Macchl U 00beMa COOTBETCTBEHHO, U3MEPEHHOMY 3a | CeKyHIy
MpU HauOOJIBIIIEM PACX0/e M HAaMOOJBIIEH pa3HOCTH TEMIIEPATYP.

B kauectBe unTepdeiica npu oOMeHe JaHHBIMH TEIUIOCYETUHKA C KOMIBIOTEPOM U JPYTUMHU
BHEIIHUMH YCTPOMCTBaAMHU HCHONb3yloTCd uHTepdeiicsl RS-232, RS-485, a rtaxke Modbus,
LonWorks, coroBbiii Mozem, Ethernet m np. mpu ycnoBUM KOMIUIEKTallMM TEIJIOCYETUHKA
COOTBETCTBYIOIIMMH IUIaTaMU PacIIMpPEeHUsI WU peoOpa3oBaTensiMu HHTEp(PEncoB.

TemnocueTunky 006ecreynBaIOT BblJady IO MEpedyHCcIeHHbIM HMHTepdelicaM 3HaueHUuM Bcex
U3MEPSAEMbIX BETMUMH U BCEX aPXUBHBIX JaHHbBIX.

[To 3aka3y moTpebuTess M3MepUTeNbHAs UHPOPMALUs MOXET ObITh NMPEJCTAaBJIEHA B BHUJE
OJIHOTO WJIK HECKOJIbKMX THUIIOB BBIXOJHBIX JEKTPUUECKUX CUTHAJIOB:

— IMOCTOSIHHOTO TOKa B quanasone 4 - 20 MA unu apyrom no I'OCT 26.011;
— vacroTtHoro curtaia B nuamnaszone 0-1000 I'n wm qpyrom o 'OCT 26.010;
— HMITYJIbCHOTO CUTHaja C 3aJJaHHbIM BECOM MMITYJIbCA;

4.4 MeTponormyeckme xapakTepucTuKu

[Ipenen pgomyckaeModl OTHOCUTEIBHOW MOTPEMIHOCTH H3MEPUTEIBLHOIO KaHajla TEIIOBOU
sHepruu (KT9) remnocuerunka coorBerctByeT Kiaccy 1 mo FOCT P 51649-2014, %:
0o = (2 + 4Atmin/ At + 0,01Gmax / G),

rae Atmin — HaWMEHbIIEEe 3HAUCHHE pPA3HOCTH TEMIIepaTyp B TOJAIOIMIEM W OOpaTHOM
TpyOOnpoBoaax. Atmin = 2 Wik 3 °C B COOTBETCTBHH C AHAIOIMYHBIM [IAPAMETPOM KOMILIEKTA
npeoOpa3oBaresneil TeMrnepaTypsl.

BennumHa OTHOCHTENBHON MOTPENIHOCTH HM3MEPHUTENBHOTO KaHajla KOJMYECTBA TETJIOBOM

SHEPTHHU TEIUIOCYETYNKA COOTBETCTBYET 3HAYCHUIO, %0:

d0mxrc = £ (|0kpv| + [8ad] + [OrmadH0Qxrommm])

rne

— Okpy — Ipeien JomyckaeMoi oTHocuTenbHOM norpemHocty KP npu usmepennn oobema
TETUIOHOCHUTETIS;

— Oa — mpemen  JOMYCKaeMOW  OTHOCHTEIBHOW  TMOTPEHIHOCTH  KOMILICKTa
TepMonpeoOpa3oBaTeeil Mpu U3MEPEHUH Pa3HOCTH TEMIIEPATYp;

— Oumat — TIpeleNl JIOTYCKaeMOW OTHOCHTEIBHON MOTPEHIHOCTH TEIUIOCUETUYNKA IPH
M3MEPEHUH Pa3HOCTH TEMIIepaTyp TEIUIOHOCUTENs 0e3 ydeTa MOTPEIIHOCTH
TepMoIrpeoOpa3oBaTeieit;

— OQkTosy — TPEIeN IOMyCKaeMOW OTHOCHUTEIBHOW MOTPENTHOCTH HH(GOPMAIMOHHO-
BBIUMCIIATEBHBIX KAHAJIOB TETNIOBOM SHEPTHH;
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[Ipenensr gomyckaeMod OTHOCHTENBFHOW TOTPEIIHOCTH TEIIOCYETYHKA IPH H3MEPEHHIX
obbema (0OBEeMHOro pacxoma) Oxpy M MacChl (MacCOBOTO pacxona) Oxpm TEIIOHOCHUTEINS,
obecrieunBaembie  ocHOBHBIMU KP ¢ mpeoOpazoBarensmu pacxonma tuma [IPD B nuamazone
pacxonoB Gmin < |G| £ Gmax, COOTBETCTBYIOT 3HAUE€HUSAM, YKa3aHHBIM HUXeE, %o:

st kinacca tounoctd A: - (1 + 0,01-Gmax/|Gl);

st kinacca Tounoctd B: - (1 + 0,01-Gmax/|Gl), ipu |G| > Gmax / 400,
+ 5 npu |G| < Gmax / 400;

st kinacca tounoctd C: - (1 + 0,01-Gmax/|Gl), mpu |G| > Gmax / 100,
+ 2 npu |G| < Gmax / 100;

JId Kitacca Toudocty D1: %1,
I Kimacca Toudocta D2: £0,5;

U1 Ki1acca Toudoctd D3: £0,25.

[Ipenensr gomyckaeMoil OTHOCHUTENBHOW MOTPENTHOCTH TEIUIOCYETYMKA TPH H3MEPECHHSIX
obbema, wMaccel, OOBEMHOTO H MAacCOBOTO pacxo/ia TEIUIOHOCUTENs, 00eCleuynBaeMbIX
JOTIOTHATEIFHBIMA HU3MEPUTEIIEHBIMU KaHAJIAMH PacXo0Jia, JOJDKHBI COOTBETCTBOBATH 3HAUYCHUSM
MPeACIIOB JOMYCKaeMOW OTHOCHUTEIHHOM MOTPENIHOCTH M3MEpeHUs 00beMa, MacChl, 00bEMHOTO U
MaccoBoro pacxona IIPU, ucnonbdyembix B gomonHutenbHbiXx KP. Jlomyckaercss nmpumeHeHHe
[IPY, wumeromux 3HaY€HHWE OTHOCHUTEIHHOW TIOTPEIIHOCTH HU3MEPEHHs OO0OBEMHOTO pacxoia
TeroHocurensa He 6oiee 2% B muanasone 1 < Gmax/G < 25.

Jig  u3MepeHuss ~ TEeMIepaTypbl  TEIUIOHOCUTENS  HCHOJIB3YIOTCS  IUJIATUHOBBIE
TepMoripeoOpa3oBaTesid conpoTuBieHuss kiaccoB gonycka A u B mo ['OCT 6651-2009 c
HOMUHAJILHOM cTaTtudeckor xapaktepuctukodr Pt100 (a = 0,00385 °C71). [lo 3aka3zy
M3MEpUTENbHbIE MOIYJIM MOTYT OBITh HACTPOEHBI JJISl UCIIOJIb30BaHUS TEpPMOIpeoOpazoBareiei ¢
HCX 10011 (.= 0,00391 °C ).

Jlis u3MepeHus: TemrepaTyp OJHOBPEMEHHO Ha IOJAIoLIEM M 0O0paTHOM TpyOOIpoBOJaX
00s3aTenbHO KcIoJib30BaTh KOMIUIEKTH! [T ykazanHbIX THNOB. B ocTtanpHbIX ciyyasx (Ha Ipyrux
TpyOOIIpOBOIaX WM Ha MOJAIOUIEM TPYOOIPOBOJE IPU OTCYTCTBUU 00paTtHOTO) puMensitorest [1T
C UH/IMBU/lyaJbHBIMU XapaKTepUCTHKaMHU, JIn6o oTaenbHble [1T u3 xommiekros [1T.

[Ipenenst gomyckaemoit abcomotHoi norpemnocty [T npu n3mepenun temneparypsl O, HE
JIOJKHBI TIPEBBIIATE BenurH, °C:

Ot =£(0.15 +0.002 |t|), mnsa kmacca A,
Ot =£(0.30 + 0.005 |t|), mms kmacca B.

[Ipenenbr nomyckaeMol OTHOCHTENBHOM MOTrpemHOCTH KoMILIekToB IIT mpu m3mepeHnn
Pa3HOCTH TEMIIEPATYP Oa¢ HE TOJKHBI IPEBBIIIATEH BEJIUYUH, %0:

Sar=1(0.9 +4/At), 1pu Atpi, =2 °C;
Sar=1(0.9 + 8/ At), 1pu Atpi, =3 °C.

3HavyeHus O U Oxr KOMIUIEKTOB [1T, BXOIAIIMX B TUIMOBYIO MOCTABKY, MPUBEICHBI B TA0JIHIIC:
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Taomuma 7. Kommmexrs! [1T

Tumn kommutekTa,| Kmacc IIpenen IIpenen nomyckaemoit IIpenen Ne
W3TOTOBHUTENDL |BHYTPH | JAONYCKAaeMOM a0COIOTHOM JIOITYyCKaeMOH T'ocpe-
THNA a0COITIOTHOM MOrPEIIHOCTH OTHOCHUTEIbHOU ecTpa
koMIulL (nmorpemHOCTH IIT|  xommekra IIT, °C TOTPEUIHOCTH
o, °C komiaekta I1T Oy,
%
KTIITP 1 +(0,15+0,001-t) | £(0,05 + 0,001-At) +(0,1 + 5/At) 14638-95
2 | +0,1540,002:t) | (0,10 + 0,002-At) +(0,2 + 10/At)  |17468-98
A +(0,15 +0,002-t) | £(0,05 + 0,001-At) +(0,1 + 5/At)

KTCIL TCT-H B (0,3 + 0,005-t) (0,10 + 0,002-At) +(0,2 + 10/At) 17925-98
TCII-1098K1 | K1 (A) | £(0,15+ 0,002-t) | £(0,045 + 0,003-At) +(0,3 +4,5/At) 19099-99
TCII-1098K2 | K2 (B) | (0,3 +0,005-t) | #(0,075 + 0,005-At) +(0,5 + 7,5/At)

KTIIP 1 +(0,15+0,002-t) | £(0,05 + 0,002-At) (0,2 + 5/At) 18269-99

KTCIIT-01 3 (0,3 + 0,005-t) (0,05 + 0,004-At) (0,4 + 5/At) 17403-00
A (0,15 +0,002-t) |£(0,03-Atyin + 0,005-At)| £(0,5 + 3-Atpin /At)

KTC-T B (0,3 +0,005-t) |+(0,03-Atpin + 0,005-At)| (0,5 + 3-Atpmin /At) 31430-06
A (0,15 +0,002-t) |£(0,03-Atpin + 0,005-At)| £(0,5 + 3-Atpin /At)

KTC-b B (0,3 +0,005-t) [£(0,03-Atpmin + 0,005-At)| £(0,5 + 3-Atpmin /At) 28478-04

MOFYT HCIIOJB30BATECA U JAPYIU€ KOMIIJICKTEI HT, YAOBJICTBOPAIOIINWEC YKa3aHHBIM BBIIIC
YCIIOBHSIM.

[Ipenen pomyckaemoil aOCOJIIOTHOM MOTPEIIHOCTH TEIUIOCUETYMKA MPU  HU3MEPEHUU
TEeMIIePaTyphl TEIJIOHOCUTENSI O3 yueTa MoTrpenrtHoCcTH TepMoripeoOpazoBareneit pasen £0,02 °C.

[Ipenen pomyckaemoil aOCOJIFOTHOM MOTPEIIHOCTH TEIUIOCUETYMKAa MIPU  HU3MEPEHHUU
TEMIepaTypbl TEIUIOHOCHTENS C y4eTOM MOTPEHIHOCTH TepMoIlpeoOpa3oBaresieil  paBeH
(|6 + 0,02) °C. Hdnst TepmomnpeoOpazoBaTesieid CONMPOTHBICHHUS KJIaccoB momycka A u B artoT
npeaen paseH +(0,17 +0.002-t)) u £(0,32 + 0.005:t])) °C cooTBETCTBEHHO, YTO HE NPEBBIIIACT
BenuuuHbl £(0,6 + 0,004-t) °C B quanazone temnepatyp ot 0 1o 150°C.

[Ipenen momyckaemMoil OTHOCHTENBHON TIOTPENTHOCTH TEIUIOCUETYMKA TIPU H3MEPEHUH
Pa3HOCTU TEMITEpaTyp TEIJIOHOCHUTENSI O€3 yueTa MOTPeITHOCTH TepMoIipeoOpa3zoBareneii paseH, %:

Oumat = * (4 / At);

OTHOCHUTENbHAS MOTPEIIHOCTh BBIYMCIUTEIbHBIX KAHATIOB KOJIMYECTBA TEIUIOBOI YHEPrUM HE
MpeBbIIIACT, %

SQKTSBHH =+ Oal

OTHocuTeNbHAs MOIPEHIHOCTh TEIIOCUETYHKA IPU U3MEPEHHUH JIaBJICHUSI HE ITpeBbIIaeT 2%
B uana3zoHe OT Pnin 10 Prax, 3aBUCSAIIEM OT NOrPEIIHOCTH peoOpa3oBaTesis JaBICHUS:
[TorpemnocTs mpeoOpazoBarens qaBiaeHus, % 1 0,5 | 0,25 | 0,1

Prin / Pmax 0,5 0,25 10,125 ] 0,05

OTtHocuTeNbHAs MOIPEUTHOCTh IPY U3MEPEHUH BpeMeHU HapaOoTku He npesbimaeT + 0,01 %.

Jlis u3MepeHusi TeMIeparypbl Hapy>KHOT'O BO3/yXa IMOCTAaBJISIOTCS JJIEKTPOHHBIE JAaTYUKU
TeMIlepaTypbl Ha OCHOBe MUKpocxeMbl DS1621 (unu aHanorudHoii) ¢ abCoNMIOTHON MOTPEIIHOCTHIO
u3MepeHus TemnepaTtypsl He 6onee 0,5°C.

[TorpemHoCTh TEMIOCUETYMKOB HE JIODKHA BBIXOAWTH 3@ NpPEIesibl yKa3aHHBIX BBIIIE
3HAYEHUN NpU SKCIUTyaTaluu TEIUIOCUETYMKAa B YCIOBHUSX, YKa3aHHBIX B pazzene «YcloBUA
IKCILTyaTalun».
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5 MoHTax TennocyeTymnka

5.1 PacnakoBka

Ilepen pacnakoBKOM TEIUIOCUETYMKA YOEOUTECh B LEJIOCTH €ro YHaKOBOYHOM Tapsbl.
OcBOOOIMB 271€EMEHTHI TEIUIOCUETUYNKA OT YIIAaKOBOYHOIO MaTepualla, IPOBEPHTE COOTBETCTBHUE €T0O
KOMIUJIEKTHOCTU JaHHbIM mnacnopta. Ilyrém ocmorpa yOeaurech B OTCYTCTBUU MMOBPEXICHUM
kopnycoB Cb u UM, nenoctu qucmies u kinasuatypsl Chb.

5.2 YctaHOBKa cucTteMHOro o6rioka

Cucremuslii 0110k (Cb) ycranHaBIuBaroT B IOMEILEHUS ¢ paOOYUMU YCIIOBUSMH SKCILTyaTal[ul
corjacHo 1. 4.2, cB0OOOJHOM OT BO3JIEHCTBUSI arpecCUBHBIX ra3oB M mapoB. IIpu BbiOOpe mecta
pacnonoxxenuss Cb obecneubte ynoOHBIA TocTyn K HeMy. HeoOGXoaumo Takke yduThIBaTh, UTO
cyMMapHas anuHa JUHUN cBsi3u oT Cb 10 MecT ycTaHOBKM NOJKIIIOYEHHBIX K HemMy MM nomkHa
ObITh HE 00JIbLIE, YEM YKa3aHO HUXeE B Tabmnuie 9.

5.2.1 ¥Ycranoska Cb-04

st kperenus Cb k cTene Ha 3aHeN cTeHKe mIkada UMEIOTCS JBE MPOYIIUHEI, 32 KOTOPHIC
Cbhb naBemmBaeTcsi Ha IIypyIbl AWamMeTpoM 4 MM, BKpy4YeHHbIE B cTeHy. Dukcamus mkada
OCYIIECTBIISICTCS TPETHUM LIYPYIIOM, 3aKPYIMBAEMBIM H3HYTPH IIKada yepe3 OTBEPCTHE B HIDKHEH
YacTH 3aJHEH CTeHKU. PacmosiokeHuWe MpOyIIMH W OTBEPCTHS ISl (DUKCHUPYIOIMIETO IIypymna
MMOKa3aHO Ha PUCYHKE (BHJI C3a/IH):

45 176 45
121 55
i R
Il i
H S
A B S

Puc9. Pacnonoxenne kpenexxHbix 351eMeHToB Ch
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ILJ'I?I CO6J'IIO)ICHI/I${ IIpaBuJl 3J'I€KTpO6€30HaCHOCTI/I COCANHUTE MCOHBIM ITPOBOAOM CCYHCHHUEM HE

2
MeHee 1,5 MM~ IIMHY MECTHOTO 3a3€MJICHHSI C PACIIONI0KEHHBIM B HIKHEM JieBoM yrity Cb 6oaTom
3a3€MJICHHS.

5.2.2 ¥Ycranoska Cb-05

B xommuiexT nocraBku CBh-05 BxoasT 4 KpenexHble IUIaHKK, KOTOpble nepel ycranoBkoi Chb
HE0OX0IMMO 3aKpENUTh Ha ThUIBHON YaCTH OCHOBAHUS C MMOMOIIbBIO 4 BUHTOB, TAK)KE BXOJSIINX B
KOMIUIEKT.

Ha crnenyroniem pucyHke yKa3aHbl PacCTOSIHUS MEXJY KPENEKHBIMH OTBEPCTUAMH ITHX

IJIaHOK:
191

Tenaocqenmras MKTC M

oo w a0 [7)(8)3)
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5.3 YcTtaHOBKa nuamepuTternibHbIX Moaynen

[lepen wawasiom ycraHoBku MM Ha mnpegHazHayeHHBIE IS HUX MeCTa HEOOXO0IMMO
yOeIuThCs B OTCYTCTBUM M30BITOUHOTO [JaBJICHHUS HA MOHTHUPYEMOM Yy4YacTKE CHCTEMBI
TEII0CHA0XKEHHUSL.

[Ipy MoOHTa)xe Ha TOPHU3OHTAIBLHOM TpyoOompoBoge MM 1omkeH ycTaHaBIMBATHCA
AJIEKTPOHHBIM OJIOKOM BBepX. MakcuManbHOE OTKJIOHEHHE JIEKTPOHHOTO OJ0Ka OT BEPTHKAIH
OTHOCHTEIILHO OCH TPYOOTIPOBO/Ia HE JOJDKHO MPEBBIIATE 45°.

Mecto ycranoBkm WM Ha TpyOompoBoae HEOOXOAMMO BBIOMpATh TakK, YTOOBI
o0ecreurBaJIoCh MOJHOE 3alOJHEHHE >KUIKOCTbIO H3MEPHUTENIbHOTO 00BbEMa mpeoOpazoBaTels
pacxona. Pexomenayercs pacnosnarate MMM Ha OoJsiee HM3KHUX ydacTKax TpyOONpOBOJIOB, T
o0pazoBaHuE BO3IYIIHBIX «IPOOOK» MaNIOBEposATHO. OHAKO, MpPU OOJBIION KOHIEHTpAIUU
TBEPAbIX YACTHIl B U3MEPSIEMOM IOTOKE, IPUBOJAIIEH K 00pa30BaHUIO OCa/IKa HMEHHO B HIDKHHUX
ydacTKax TpyOoIlpoBoJa pekoMeHayeTcs: ycTtaHoBka MMM Ha HakjlOHHOM (BOCXOJAILEM) Y4acTKe
TpyOOIpoBoIa:
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[cXe)

[Ipu HEeoOxomuMocTH ToabeMa TPYOBI (HampuMmep, B Claydae pacrojoKeHHs TPyOOoIrpoBoia
BONM3M T0JIa), PEKOMEHAYyeTCsl ycTaHaBiuBaTh UM Ha BOCXOZSIIEM ydacTKe TakK, YTOOBI TOYKa
nepeiBa B BEPXHEM YYacTKe TPYOONpPOBOJa HAXOAWJIACh BBHIINIE BHYTPEHHETO IPOTOYHOTO
MIPOCTPAHCTBA PacX0JA0MepPa, YTO OOECIEUUT €ro 3al0JIHEHUE HE3aBUCUMO OT CKOILJIEHUS BO3/yXa:

B ciydae HeBOo3MOXHOCTH ycTaHOBKH MM B pEeKOMEHIyeMBIX MecTax AOMYCKAaeTcsl, KaK
HCKJIIOYeHHEe, MOHTaX B BEpXHEH Touke cuctembl. lIpm 3TOM HEOOXOIUMO MPEIYyCMOTPETh
YCTaHOBKY aBTOMATHYECKOTO BO3IYIIHOTO KJanaHa (aBTOMATHYECKOTO BO3JIYXOOTBOJYHMKA) IS
BBIITyCKa BO3/yxa B arMocepy. Heobxonnmo Takxke o0ecreunTs NepUoIuUecKyto (He pexe pasa B
HEJIeIT0) MIPOBEPKY paboTOCHOCOOHOCTH KiamaHa. BxogHoe oTBepcTre i 0TBOJA BO3IyXa Yepes
KJIaItaH JOJIKHO pacroJjiaratbCsa BBILIC BerHefI TOYKH HpOTO‘IHOﬁ 4JacCTH pacxogoMepa:

AbBmomamuyeckuu Bo3dywHsiu BepxHas moyka npomoyHou
K/AanaH vyacmu MM

ITpu usmepeHnu pacxoja B 4aCTUYHO 3aIIOJHEHHOM TPYOOIIPOBOJE MM B TPyOOIPOBOJE C
OTKPBITBIM KOHIOM, M CJICAYy€T YCTaHaBJIMBATb Ha HAKIIOHHOM BOCXOJAIIEM Y4YacCTKCE
TpyOOIpoBoIa:
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[IpyHIHMNMaAIBHO BaXXHO IIpU ycTaHOBKEe VMM cornacoBbIBaTh HAIPABJICHHE CTPEJIKM HA €ro
OOKOBOI MOBEPXHOCTU C HOPMaJbHBIM HaIlpaBJIEHUEM IOTOKA U3MEpIeMOl cpenpl. B mpoTUBHOM
crydae UM ¢ peoOpazoBareneM pacxoaa OyaeT GUKCUpOBATh OTPUIIATEIIBHBINA PACXO/.

[Tockonbky UM ycranaBnuBaeTcs B pa3pblB TPyOOIPOBOJAA, MPH €r0 MOHTAXKE MPUXOIAUTCS
npuberatb K cBapouHbiM pabotaM. [Ipu uX mnpoBeneHUH HEOOXOJUMO YUHUTHIBATH BBICOKYIO
YyBCTBUTEIHHOCTh MPUMEHEHHBIX B Db MUKPOCXEM K 3JIEKTPOMAarHUTHBIM HaBOJIKaM, ITPUBOISAIINM
K BBIXOJly NMpUOOPOB U3 CTpOs. 3ampelaercss NpoBeJdeHHE 3JIEKTPOCBAPOYHBIX padoT, mpu
KOTOPBIX BO3MOKHO NPOTEKAHHE CBAPOYHOro Toka 4epe3 xkopnyc UM. Ilpusapky ¢aanues
TpyOonpoBoaa cjeayer NMPOBOAWTH C MCIOJIb30BAHMEM MOHTAKHOW BCTABKH (radapUTHOrO
MakeTa mnpeoOpa3oBaressi pacxona). HMcmosib3oBaHHe B KayecTBe MOHTAKHOW BCTaABKH
peaabHoro UM 3anpeineHo.

Jlng  obecrnieueHuss JOCTAaTOYHOM IUIOTHOCTH COEOUHEHHs TpyOompoBox,  (iaaHIbI
TpyoonpoBoga u MM nomkHBI OBITH COOCHBI, HUMETh OJIuMHAKOBbIM [ly. OTkioHeHHe OT
napajulebHOCTH (DIIaHIIEB, ONPENENsIieMOe KaK pa3HOCTh MEXAY MaKCUMaJIbHbIM U MUHUMAaJIbHBIM
3a30pOM MEXIY HX KpasMH, He JA0bkHO mnpeBbimarh 0,5 mm. @naHusl TpyOONpOBOJIOB,
UCIOJIb3YeMbIX Juisi  ycTaHoBkM MM, nomxHbl cooTBercTBoBaTh HopMam ['OCT 12820.
VYIUI0THUTENbHBIE MPOKJIAIKU HE JIOJKHBI BBICTYNATh B IPOTOUHYIO YacTh TPYOONpoBoia. 3aTsaKKa
raeKk KperuleHus (UIaHLEeB OCYLIECTBIISIETCS pPABHOMEPHO, IOOYEPENHO Ha JAUAMETPAIbHO
IIPOTHBOIIOJIOKHBIX OTBEPCTUAX (prIaHLeB. MakCUMalbHBINA KPYTAIIUNA MOMEHT 3aTsKKHU raek (Myp)
st Tpy0 pasznuuabix Jly mpuBenaén B tabmuie 8. Ha mepBom mpoxome TpeOyercst 3aTsKKa
kpyramuMm MomeHToM 0,5 My, Ha BTOpoM — 0,8 My, W JMIIb HA TPETBEM — IOJHAS 3aTHKKA
YKa3aHHBIM B Ta0IUIE 8 MaKCUMAJIbHBIM KPYTSAIIUM MOMEHTOM.

Tabnuna 8. MakcumanbHbIN KPYTSAIIMI MOMEHT 3aTsDKKU raek Juist (praHIeB.
Ay, mm MaxkcuMaJbHbli KpyTsiimii MoMeHT, H¥M
15 15
25,32 25
40, 50 35
65 40
80 50
100 60
150 80
200 100
300 150

UM c¢ npeoOpazoBareneM pacxoaa HEOOXOIMMO yCTaHABIMBATH TaK, YTOOBI JJTMHA MPSMBIX
Y4acTKOB TpyOompoBoja cocTasiisiia He MeHee 3 Jly mo BxoxHoro ¢uianma UM u e menee 1 [y
[OCJIE €ro BBIXOJHOrO (aHIa, a OTKIOHEHUS BHYTPEHHEro JuameTpa TpyOompoBoaa OT
HOMHMHAJIBHOTO Ha 3TUX Y4acTKax He MpeBbIIain 3HaueHul, onpenensembix ['OCT 8732.
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BHUMAHMUE! Ilocine ycranoBkm WM Ha TpyOompoBox He00XOAUMO COeIMHUTH
¢paanupr UM ¢ cooTBeTCTBYWOIIUMH (pJIaHIaMH TPyOONpoBOAa ¢ MOMOIIbIK) BXOAAIIMX B
KOMILJIEKT MOCTABKYU IIUH (MeTAUINYecKUX nepembivek). [Ipu HecoO/r0a1eHUn 3TOr0 npaBuia
U3MEepPUTEJbHbINA MOIYJIb CHUIMAETCH ¢ TAPAHTHH.

W3meputenbHble  MOAYIM ~ HE  IpeJHA3HAayeHbl Uil oOecledeHHs]  3a3eMIICHUs
TpyOONIpOBOJIOB, U MX 3a3€MJIEHME HE TOJBKO HE TpedyeTcs, HO U HE PEKOMEHAYEeTCs Hu3-3a
HEONPaBJAHHOTO YAOPOKaHUS MOHTaXHBIX paboT. To ke OTHOCUTCS K MOMELIEHUIO JIHMHHM
CBSI3U/TIMTAHMUSI B DJKPaHbl METAUIMYECKHX TPyO, METAUIOPYKOBOB, TO(PPONUIAHTOB € T.II.
Wcnonb3oBanubie B MKTC meToap! HudpoBOro KoaupoBaHus pu ooMeHe nanHbiMu Mexay UM u
Cb obecrneunBaroT HaAEKHOCTh CBSI3M 1O KaOemo «BHUTasg mapa» IMpU  BO3AECHCTBUU
AJIEKTPOMArHUTHBIX noJiel ¢ fomyctuMbiM ypoBHeM 1o ['OCT P 51649-2014.

W3meputenbuble Moaynu Ttuna M6 mnpeactaBnsioT co00OM  €IMHYIO  KOHCTPYKIUIO,
00BEIMHAIOIYIO [TPeoOpa3oBaTeN pacxoa, TEMIEPATyphl U JaBJIeHUs (IIOCAJOUYHBIE MeCTa Ul
npeoOpa3oBareneldl TeMIepaTypbl M JaBJIEHUS BCTPOEHBI B KOPIIYC NpeoOpa3oBaTelis Pacxona).
CnenoBarenbHO, B3aUMHOE PacIoIo’KeHUe npeoOpa3oBaTenieil onpeensercs kKoHcTpykuuen UM u
rapaHTHUpPyeT, 4YTO BO BCEM JHAMA30HE pACXOJOB, TEMIIEpaTyp M JaBJICHWH, B T.4., IpHU
OTpULIATENIbHOM pacxonie (peBepce), pe3ylbTaTbl H3MEPEHUIl COOTBETCTBYIOT 3asiBJICHHBIM
METPOJIOTMYECKUM XapAKTEPUCTHKAM.

Jug UM tuna WS u K5 wucnonb3yrorcs BHeENIHHE MpeoOpa3oBaTeiad TeMIEpaTypbl U
naBieHus. B 9ToM cioydae mnpeoOpa3oBaresnu JaBlI€HMs MOTYT pacrosiaratbCs Kak 10
peoOpa3oBartest pacxo/ia, Tak 1 M0CJe HEro, B COOTBETCTBUHU C IIPOEKTHOM JJOKYMEHTAIEH.

st y370B ydeTa TEIJIOBOM SHEPrHMM NPH HAJIWYMHM KaK IOJAOIIEr0, TaK M OOpaTHOTO
TpyOOIIPOBOIOB, HEOOXOJMMO YyCTaHABIMBATh TMPeoOpa3oBaTeNd TEMIIEPATYpbl M3 OJHOTO
KOMIUIeKTa («mogoOpaHHass mapa»), IpUYeM Ha MOJAroIieM TPyOONpoBOJE JIOJDKEH OBITh
cmoHTupoBaH IIT mis «ropsuero» TpydonpoBoaa (0ObIYHO ¢ UHIEKCOM «I»), @ HA 00paTHOM — JJIst
«XOJIOJHOTO».

3a30p Mex Iy mpeoOpa3zoBaTesieM TeMIepaTyphl U 3aUIUTHOM THIIb30H TOJDKEH OBITH 3aIl0JTHEH
MUHEpAIBHBIM ~ MaciioM  (3ampemiaeTcs  HWCIOJb30BaTh  OTpabOTaHHOE  Macjio) WM
HE3aTBEPACBAIOLIEH TEIJIONPOBOJHON MTACTOM.

[lo oxonuanum ycraHoBku WM 3amosiHMTE TpyOONpPOBOJ HU3MEPSIEMON Cpeloi To
AaBJICHUEM MW TMPOBCAUTE IIPOBECPKY INIOTHOCTH MCXAHUYCCKUX COGJII/IHGHI/II\/'I CUCTEMBI 110
OTCYTCTBHIO IpOT€4YeK. Ecim Tedb OTCYTCTBYET, NPHUCTYNAWTE K MOHTaXy JIIEKTPHUYECKUX
COCIMHEHUH TEIUIOCYETUHKA.

Buumanmue:

Bce omepanum 1mo MOHTaXy M JIEMOHTaXy MpeoOpa3oBaTeieil TeMIepaTrypbl U AaBICHUS
CJ'[C)IyeT HpOBOILI/ITB HpI/I CHSATOM SHCKTPOHI/ITaHI/II/I I/ISMepI/ITeJ'II)HOFO MOI[YJ'ISI.

Ecnu u3MepurenbHbpli MOIYy/Ib CMOHTHPOBaH Ha TPyOONpPOBOJE, TO MEped MOHTAXOM H
JEMOHTAXOM TIpeoOpa3oBaTeisl JaBJICHUS CJIEAyeT YyOemuThCs B OTCYTCTBHH HM30BITOYHOTO
OAaBJICHUS HA DTOM yqaCTKe 1 CIINTHb BOI[y.

5.3.1 Monrax coexunennii s UM ¢ Tunom koucrpykuuun US, 16 u K5

MoHTaxx BceX D3JEKTPUUYECKUX COCOUHEHHM I HU3MEpPUTENIbHBIX MOAYJIEH C THUIIOM
koHcTpykuuu US, M6 u K5 ocymiectBisercs ¢ mOMOUIBIO IJIaThl HOJKIIOYEHHH, pacioIoKEHHOM
moJ KpeImkoit kopmyca Ob. st BBoga BHYTph Kopryca Db kabenel TUHUM CBSI3M C CUCTEMHBIM
OomoxoM u kalenell mojakiItoueHUs MpeoOpa3oBareneil TeMmmepaTypbl M JaBJICHUS CIIY)KaT
repMOBBO/IbI.
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[Inata noaxmrouenuit it M paccMaTtpuBaeMbIX THUIIOB UMEET BUJ:
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Pucl10. Bwua mnater noaxmouennii aiss UM ¢ tunom kouctpykuunu 1S, M6 u K5

DNEeMEeHTHI TUTaThl TIOAKITFOYEHHN UMEIOT CIeAyIolIee Ha3HAUCHHE:

— Knemmuuk X1 (xmemmbr “J1+7, “J1-%, “T1-, “T14+”) cnyxdt maas MNOAKIIOYCHHS
MepBOro nmpeodpazoBaresis TeMIepaTyphl (KaHail t ©3MEPUTEITLHOTO MOIYIIS);
— Knemmuuk X2 (ximemmbr “T2+7, “T2-% “J2—%, “J247) cnyKXdT I MOAKIIOYCHHS

BTOPOTO NpeoOpas3oBaress TeMneparypsl (kaHai t2 n3mepurenbHoro moayss). Eciau atot
npeoOpas3oBaresib HE MOJKIIOYAeTCs, HEOO0XOJAMMO IOCTaBUTh MEPEMBIUKY MEXIY
KieMMaMu “J2—“u “J2+7;

— Knemmuuk X3 (xnemmbr “UP+7, “P+7, “P—* “UP—*) cmyxuT nmns NOAKIIOYCHHS
TEH30METPUUECKOT0 IpeoOpazoBarens AaBiieHus (kaHai P u3mMepurenbHOro MoOmyIs).
[Ipy  ucnosib30BaHMKM  TEH30METPHUUECKOrO  MpeoOpaszoBarens  JaBieHUs  o0a
nepexirouatens Tuna [1] SA1 seobxonumo yctanoBuTh B mosioxeHue «MOCT»;

— JleBas mapa xiemMMm kieMMHHKA X5 (Ki1eMMbl “+” u “=” Hax Haanuchio “4-20”) cayxkuT
JUTsL TIOJKJTIOUEHHUs TpeoOpa3oBaTesisi JaBJICHHUS C TOKOBBIM BbixosmoM 4-20 MA BE3
NCTIOJIb3OBAHUA BHEIIHEI'O MCTOYHUKA TIMTAHUSA. VMcrounuk nutaHus
[ (c HoMuHanbHBIM HampsbkeHueMm 14 B) BcTpoeH B u3MmeputenbHbId Moayib. [Ipu
MCIO0JIb30BAaHUU ITPpeoOpazoBatTesl JaBJI€HHs] ¢ TOKOBBIM BBIXOJIOM 00a MepeKIrovaTess
TAMa Jatyuka JaBieHus SAl HEoO0XOJWMO YCTaHOBHTH B TOJIOKEHUE «4-20%.
BHUMAHMUE! K uszmeputenbHOMy MOAYIIO JOMYCKAaeTCs MOAKIIOYATh TOJBKO OJIMH
npeoOpaszoBaTelib MaBJICHUS: MO0 TEH30METPUYECKHH, MO0 TOKOBBIM. Tum u nuamna3on
npeoOpasoBaTens yKaspiBaeTcs npu 3akaze UM

— [IpaBas napa kiemM kiieMMHUKA X5 (KIeMMBbI “+” U HaJ Haanuceio “UMIT”) cnyxur
JUTsl TIOJIKJIFOUEHMsI TpeoOpa3oBaTessl pacxoja C HMIYIbCHBIM BbIXOJAOM (kaHan Gu
U3MEPUTENBHOTO MOJTYJIs);

— JleBas (mmbo mpaBas) mapa KiIeMM KiIeMMHHKa X6 (kiemmbl, noanucanaeie “JIMH”)
CILY’KUT JUIsl IOJAKJIFOUEHUS! JIMHUM CBA3M OT CUCTEMHOro Osoka. Jlpyras mapa Kiemm —
CILY>)KUT JJIsl TOJKIIIOYEHHS MPOJOJDKEHUS JIMHUM CBsi3u K ciaeayromum UM Toro xe
cerMeHTa. [1oypHOCTh MOIKIIOUEHUSI IMHUY CBSI3U HE UMEET 3HAUCHUS;

(Y344
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— Kontakter S1 u S2 cioyxaT sl TOAKIIOYSHHS COTJIACYIOMIETO PE3UCTOpa JTUHUU CBSI3H,
ecmn UM naxomutcs Ha ee koHIie. COrjacyromuil pe3sucTop BKIIOYAETCS YCTAaHOBKOU
NepeMbluKH («IKaMiiepa») Ha KOHTakTbl S1 (11 Kabesst ¢ BOJHOBBIM COIPOTHUBIIEHUEM
100 Om), unu Ha S2 (1 kabenst ¢ BOIHOBBIM conpoTuBieHueM 120 Om). Eciu UM ne
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SIBJISACTCA KpaﬁHHM Ha JIMHWUU CBA3HU, IICPEMbIUKA HC YCTAaHABJINBACTCH;

MO AKJIFOYCHHBIX K KIeMMaM X6;

HL1 — cBeTroamonaHblii MHAMKATOP HANPSHKEHUS MUTAHUS HA BBIBOJAX JIMHUU CBA3H,

I[IOB — mecTo pacmoioXeHus OTBEPCTHH, Yepe3 KOTOphIE OCYIIECTBISETCA IOCTYI K

KHOIIKE JIs1 CHATHA 3alllUThI OT UBMCHCHUS ITIapaMCTPOB M.

Cxema nogxmrouenuid it UM ¢ tunom korctpykuuu M5 u K5 nmpuBenena na pucyHke:
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OOpaTuTe BHUMaHUE HAa YKa3aHHYIO PacKJIaJKy LeNeil Mo BUTHIM MapaMm: OTCTYIUIEHHE OT
CXeMBl MOXET MPUBECTH K HEPaOOTOCHOCOOHOCTH KaHAIOB. B kauecTBe kabens MOIKIIOUYEHUS
ucnonb3yite BuTyro napy tuna STP-2x2x24AWG, FTP-2 unu ananmorudnHelii KaOennb JJIUMHOW HE
6osee 100 M 17151 BBIHOCHOTO MpeoOpazoBaTelisi TeMiiepaTypsl U He 6oisiee 10 M — mpeoOpazoBaTest
naBneHus. Jlns ynmoOcTBa MOHTaka JUIsl IleNed € OTPUIATENBHON MOJSIPHOCTBIO («J1-», «J2-»,
«T1-», «T2-», «Un-» u «P-») pexkomeHayercs UCroab30BaTh MPOBOJHUKH BUTOH Maphbl B U30JISIIUU
0ernoro 1uBeTa; JUIsl LeTel ¢ MOJ0KUTEIbHON MOISPHOCTHIO — IPOBOJAHUKH B LIBETHON M30JIALIUU.

[lepen HayaioM MOHTa)XKa OIpPENEIUTE MO MECTy TpeOyeMylo NIMHY KaOems MOAKIIOYEHHUS,
yuTs JOCTaTO4YHbIA Juisi MoHTaxka 3amac B 50-60 cm. [loarotoBneHHbli kabenb, mpH
HEO0OXO0JIMMOCTH, IMMOMECTUTE B 3alIMTHBIN pykaB (ropouulaHr) COOTBETCTBYIOUIEH MJIMHBI C
BHYTpEHHUM JuameTpoM He MeHee 10 mMMm. KOHCTpYKTHBHO 3alllUTHBIA pyKaB MHCIIOJIHSETCS B
COOTBETCTBUM €  TpeOOBaHMSMM  TEXHUYECKOro  3ajaHus  3akazuuka. Hakunbre, mpu
HE0OX0IMMOCTH, XOMYTHI JUIs nocnenyroeit pukcanuu. Kabenb noaxiroueHns IponycTUTe yepes
repMOBBOJ] U IPUCOEAUHUTE ITPOBOJA BUTHIX Map K 3aKMMaM B COOTBETCTBUHU C YKa3aHHOU CXEMOM.

JUis MOAKIIOUEHHUsT BBIHOCHOTO IIpeoOpa3zoBareis TeMIIepaTypbl CHUMHUTE €ro BEPXHIOIO
KPBILIKY, MPOMYCTUTE KaOeiab MOJKIOYEHHsI B OTBEpPCTHE ero repmoBBoja. [lonkmounte nposoaa
BUTBIX Iap Kabelis K BbIBOJIaM MpeoOpa3oBaTess TeMIEpaTypbl B COOTBETCTBUM CO CXEMOM, MJIOTHO
3aTSIHUTE KpenéxHble TalKku BBIBOJOB. JlomyckaeTcss nepecTaHOBKAa TOYEK IMOJKIFOUYECHUS
IIPOBOJTHUKOB OJHOM IMOJIIPHOCTH, HAIIPUMEDP, K BHIBOAY 4 BMECTO LIEMH «J+» MOXKHO MOJKIIOYHUTD
nenb «T+», mpu 3TOM TPOBOA LEMH «J+» TOJDKEH MPUXOIUTH HAa BBIBOJ 2 TMpeoOpa3oBaTeIst
TEeMIIEpaTyphl.

3aBepmIMB TOAKIIOYEHHE K MPeoO0pa3oBaTeio TeMIIepaTypbl KaOeins, 3adUKCHUPYHTE €ro
MOJIOKEHHE TallKOM repMOBBOJA M YCTAaHOBUTE Ha MECTO BEPXHIOIO KpBIIIKY MpeoOpa3oBaTes.
3aduKkcupyiiTe XOMyTaMU KOHIIBI 3aIIUTHOTO PyKaBa Ha 000MX KOHIAX KaOeJs.

C nomouipl0 IIMNpUIIA WM MHUIETKH BBEAUTE HECKOJIBKO Kalledb MHHEpPAJIbHOIO Macia B
PacroJIO’)KEHHYI0 Ha TpyOOIpoBOJEe TuiIb3y IpeoOpas3oBareiisi TemrepaTypbl. BABHHYB HITBHIPh
npeoOpa3oBaress TeMIepaTypsl A0 yIopa B ruib3y, 3a(pUKCUPYITE ero 3aKMMHOM raiikoi.

JUis MOAKIIIOUEHUsT BBIHOCHOTO IpeoOpa3oBaTelis JaBJICHHSI BBIBEPHUTE MOJHOCTHIO BHUHT
KpEIUIEHUs PO3ETOYHOM YacTH pazbEéMa peoOpa3oBarTessl 1aBJIeHUS U CHUMHUTE €€. Y3KUM IUITUI[OM
OTBEPTKU OCTOPOKHO CHUMUTE IIACTUKOBBIM KOXKYX PO3ETOYHOM 4acTH, 00ecredyuB JOCTYH K
3aKMMaM KperuleHHsl MpoBoAHUKOB. Kabenb moakitodeHust mponycTUTe B OTBEPCTHE FEPMOBBOA
cHATOro Koxkyxa. llonkmrounTe mpoBoja BUTHIX Hap KabOeias K BbIBOJAM PO3ETOYHOW YacTU B
COOTBETCTBUU CO CXEMOM. 3aBepIIMB MOJKIOYEHUE BUTHIX Iap, HaJIEHbTE KOKYX Ha PO3ETOUYHYIO
4acTh pa3zbéMa mpeoOpasoBarensi JaBieHUsA, 3adUKCHPYHTE TIOJOKEHHE Kalemst Talkoun
repMOBBO/IA.

IIpu MoHTaxe mpeoOpazoBareisi MJaBJICHUS CYIIECTBYET OIACHOCTh IOBPEXKACHUS
YyBCTBUTEIHLHOM MEMOpaHBbI, €CJIU MOJIOCTh IPEIHA3HAYEHHOT'O JUIsl HEro narpyoka, COelMHEHHOTO
yepe3 3aKkphIThIM  KpaH C TpyOONMpoBOAOM, 3amojHeHa BoJoH. UToObl HE TOBpPEAHUTH
npeoOpas3oBarenb, JIETKO, HE MPUKIaAbIBas yCUIUM, BBEPHUTE €ro B HaTpyObok (c pe3pboil 727).
Cobmo1asi OCTOPO’KHOCTb, MEIJIEHHO MPHOTKPOWTE KpaH A0 3amojHeHUs o0béMa marpyOka
paboueii cpenoit. He 3akpbiBas KpaH, C TOMOIIBI0 TaeuyHOTO KiIoYa (K4 27) 3aTSHUTE
coenuHenue. Taxoke, A1 cTpaBIMBaHMSI BO3yXa U U30BITOYHOTO JaBJIEHUS U3 MaTpyOKa BO BpeMs
BKpYYMBaHUsI IpeoOpa3oBaTess JaBiIeHUsI peKOMEHIYETCsl NCI0JIb30BaTh TPEXX0A0BOM KpaH, J100
JOTIOJIHATEbHBIN CITyCKHOW KPaH.

[IpoBepbTe HaIMUUE Ha CThIKE pa3béMa mpeoOpa3zoBaTelisl NaBJICHHUS PE3MHOBOM MPOKIAIKH.
CopueHTUpYHTE €ro po3eTOYHYI0 YacTh COTJIACHO PACIOJIOKEHUIO IUTHIpEH OTBETHOM 4YacTu
(BpIBOJ 4 1IMpe OCTAJIbHBIX) U COCTBIKYHTE pa3bEéM, CTSIHYB CO€IUHEHHE BUHTOM. 3aduKcUpyHTe
XOMYTaMH KOHIIBI 3aIIIMTHOTO pyKaBa Ha 000MX KOHIIaxX KadeJs.

Kpome mratHbix wusmepurenbHbix moxyned (M121, M021 u T1.m.) MKTC mno3osser
MOAKIIIOUUTH JIOTIOJIHUTENbHBIE PeoOpa3zoBaTesId pacxoaa, UMeroIue uMnyinbcHbli Boixoa (ITPN).
Onu MoryT ObITH MOAKIIOUeHBbI 00 K Tuiate noakimtoueHuidi Cb MKTC — k kinemMHukam X12
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«UMIL1» u X13 «MMIL.2» (cm. Puc. I'-2 u3 npunoxenus I' u Ilpunoxenue /1), nu6o x UM tuna
M121, M021 — x 3axxumam «IMII» kmemmanka X5 ero miaThl 10 KITIOUCHHH.

JmarenbHocTh uMnyascoB y IIPU nomkna ObiTh HE MeHnee 20 MC, B NMPOTUBHOM CiIydae
JIOCTOBEPHOCTH y4€Ta He rapaHTupyercs. Y mpeoOpazoBaress pacxo/ia ¢ MaCCUBHBIM UMITYJIbCHBIM
BBIXOJIOM €r0 3KBUBAJIEHTHOE COINPOTUBIIEHUE B PEKUME «3aMKHYTO» JOJDKHO ObITh MeHblie 500
OM, B pexnme «pa3oMkHyTO» — Oompmie 50 kOM (¢ yuy€ToM BIUSHUS TMOIKIIOYCHHOW JIMHUH
cBs3M). BxonHoe conpoTtusnenne umnyinbcHbIX BX0J0B Cb MKTC He menee 2 kOwm.

[IpeoGpa3oBarenu pacxosa ¢ aKTUBHBIM UMITYJIbCHBIM BBIXOJOM JOJDKHBI OO€CIeuynBaTh Ha
HEM aMIUTUTYAy UMITYJIbCOB B mpenenax §...16 B, a B may3ax Mexay UMIY/IbCaMH 3KBUBAJICHTHOE
CONPOTHBIIEHUE BBIXOJHOTO Kackaja, kak u juis [IPW ¢ maccuBHBIM BBIXOJOM, JIOJDKHO OBITH
o6onpmie 50 xkOMm. [lpu moaxiroueHuu npeoOpa3zoBaTeisl pacxoja C AKTUBHBIM HMIYJIbCHBIM
BBIXOJIOM MOJKET MOTPeOOBaThCS YUET MOJSPHOCTH CUTHAJIOB, HAlPUMEp, NPU HAJTUYUMU HA 3TOM
BBIXOJIE JIM0JIa, 3alMILAIOLIEr0 €ro OT MEpenoIIoCOBKU. B TakoMm ciiyyae IOCTaTOYHO IPOCTO
MIOMEHTh MECTaMM MPOBOJIA, OJIXOSAIINE K COOTBETCTBYIOIIEMY KIEMMHHUKY UMITYJILCHOTO BXOJa
MKTC.

[Monxmrouenue st UM ¢ tunmom koHCTpykimu M6 oTiaMyaercs TOJIBKO TEM, YTO B KaueCTBE
I[IIT u meporo IIT wucmons3yroTcs mpeoOpa3zoBaTead MOIYIHLHOTO (BCTpaMBaeMoro) THIIA
ucnoyiHeHus: M6:
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Pucl2. Cxema MoHTa)ka Ha muiate nojxiatoueHuid UM c tunom koHctpykuuu 16

MoHTaxx MOJyapHOTO MHpeoOpa3oBaTesis TeMIEepaTypbl HCIOJHEHHS M6 MpoBOAMUTCS B
CJICAYIOIIEM HOPSJIKE:
— OTKpOWTE KpBIIIKY, 3aKpbIBAIOIIYI 3JEKTPOHHBI OJOK U y3ibl NpeoOpa3zoBaTeneit
TeMIepaTypbl U JTaBICHUS;
— C MOMOILBIO IIMPHIA WIK MMUIETKA BBEAUTE HECKOJIBKO Kallelb MHUHEpPAJIbHOIO Macja B
T'HJIb3y IIpeoOpa3zoBaTess TEMIEPaTyphI;



Tennocuerunk MKTC. PykoBoacTBO MO AKCIUTyaTallluu 35

— BctaBbre [IT B THIIB3y M 3aBEepHUTE €ro pe3bOOBYIO BTYJIKY 10 yIopa C MOMOIIBIO
CHEIHaIbHOTO TpyO4yaToro kirouda, He mpuiaras Oompiioro ycuwius. llpu HaneBaHuu
KIIoYya Ha pe3b0OBYI0 BTYJKY CJEeIUTE 3a TeM, 4YTOObl HE NOBPEAUTH IPOBOJA,
BeIxosmue u3 I1T;

— nopakmounte npoBoaa [T k 3axumMam, pacnosio’)KeHHBIM Ha uiate noaxiaoueHuss UM B
COOTBETCTBUU CO CXEMOM: MPOBOJIA, IOMEUYEHHBIE y3€JIKAMH IOJCOEANHUTE K KIeMMam
J1+ u T1+ (B 1r060M nopsizke); Apyrue sa mnposoaa — Kk kjaemmam J1—u T1—;

— YJIOXHWTE KIyT NpoBOAOB, uaymui ot IIT, B a3 meperopoaku Kopiryca 3J1€KTPOHHOTO
0J10Ka 1 3a()UKCUPYHTE €ro ¢ MOMOIIBI0 CAMOKJIICIONIEHCS CKOOKH.

MonTax MOIyapHOTO TIpeoOpa3oBarTelis JaBJICHUs] UCHONMHEHUsT M6 mpoBoguTcs B
CJIEYIOILEM MOPSIIIKE:

— €CJIM U3MEPUTEIbHBIH MOY/Ib CMOHTUPOBAH Ha TPYOOIIPOBOJIE, TO IEpe] MPOBEIEHUEM
JaHHOW paboThI cienyeT yOeauThCs B OTCYTCTBHU HW30BITOYHOTO JIABJICHHUS HA ATOM
Y4acCTKE U CIIMTh BOIY;

— OTKpOWTE KpBIIIKY, 3aKpbIBAIOIIYI 3JEKTPOHHBIN OJIOK M y35bl npeoOpa3oBaTesen
TEMIIEPaTyphl U JaBICHNUS,

— C IOMOUIBI0 IUIMLIEBOM OTBEPTKM BBIBEPHUTE 3ariyIIKy, 3aKpbIBAIOLIYI0 MPHUEMHOE
OTBEpCTHE y3J1a MpeoOpa3zoBaTeisl 1aBICHUs, PAaCIOJI0KEHHOE B €0 HIKHEH yacTy;

— HampaBbTe pe3p0y mpeoOpazoBaTesisi MaBJICHUS MO Pe3b0e MPUEMHOrO0 OTBEPCTHA y3Ja.
JanpHeliee 3aBopayuBaHuE IpeoOpa3oBaTess ClEAyeT OCYHIECTBIATH C IMOMOIIbIO
CHEeMaIbHOTO  TpyOuaroro Kiaro4a. AKKypaTHO HaJE€HbTE€ O3TOT KIIOY  Ha
npeoOpas3oBaresb, cieas 3a TeM, YTOObl HE MOBPEIUTh MPOoBoAa. MOMEHT OKOHUYATEIbHOMN
3aTsKKU paBeH 1.5 + 1.9 k['c'm;

— moxakimounte nposoaa I1J] x 3axumam (UP+, P+, P— u UP-), pacmoioxeHHBIM Ha TUTaTe
nogkmodeHus FIM B COOTBETCTBHU C IIBETOBOM CXEMOIA;

— mocrtaBbTe nepexnodatenu SAl tuna [1/] B monoxenune «MOCTy;

— YJIOXHWTE XKryT mpoBoioB, maymuid ot IIT, B ma3 kopmyca 3J€KTpOHHOTO OJoKa |
3a(UKCUPYITE €r0 ¢ TOMOIIBIO CAMOKJICIOIIEHCS CKOOKH.

5.3.2 3ammura UM oT BoABI M KOHJAEHCATA

Jlisi uckItoueHus TOTMaJaHusl BOJBI BHYTPH KOpIlyca 3JIeKTpoHHOro Onoka MM cnenmyer
00paTUTh BHUMaHUE HAa €T0 TePMETHU3AIUIO:
— IUIOTHYIO 3aTSDKKY Kabenel B repMOBBOIAX;
— HAJIHW4YHMC 3arjiyllicK B HCHUCIIOJIb30BAHHBIX I'CPMOBBOIAX;
— MOHTaX Kabemel ¢ mMpoBUCAaHUEM TIepe BXOJOM B T€pPMOBBO/IBI;
— HaAJIM4YUEC W MPAaBUIBHOC IIOJOXKCHUC PE3MHOBOIO XKryra A YIVIOTHCHUA KPBIIIKH
anekTpoHHOro 0110Ka UM
— PaBHOMEpHYIO 3aTsKKY KpPENEXHBbIX BHUHTOB KpBIIKU Koprmyca Ob 1o mioTHoro
MPYKATHS YILIOTHUTEIIA.
[Ipu oOHapyXeHWHW HETePMETUYHOCTH B TE€PMOBBOJAX WM YIUIOTHEHHUH KpBIIKH Ob
(HEBO3MOXKHOCTh TUIOTHOM 3aTSHKKH KaOels, OTCYTCTBHE PE3MHOBOTO XKTyTa U T.J.) HEOOXOIUMO
HCII0JIb30BaTh FEPMETHUK Ul YCTPAHEHUS IPOOJIEMBI.

W3meputenbHble  MOIYIHM, YCTAaHOBJEHHbIE Ha TpyOONpOBOJaX  XOJIOAHOW  BOJBI,
MO/IBEPratoTCcsl HHTEHCUBHOMY BO3JIEHCTBUIO KOHJEHCATa BOJbl, OCOOCHHO B YCIOBHUSX BBICOKOI
BJI&YKHOCTH BO3/1yXa B IOJBAJIBHBIX ITIOMENIEHUAX. B TakoM citydae, mociie OKOHYaHHsI MOHTaKHBIX
paboT, pekoMeHayeTcs 3alUTUTh Bech UM 11eTMKoM OT MHTEHCHUBHOTO BBINAJCHUS KOHJAEHCATa U
IIOTEPU TOBAPHOTO BHUJA IIYTEM TEIUIO- U TMAPOU3OIALMU OT OKPYXKAIOLIEH Cpelbl, HAllpuMep, C
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IIOMOIIIBIO O60pa‘~II/IBaHI/I$I MIATKUM TGHJ’IOI/ISOJ'II/IpyIOHII/IM MaTepI/IaJ'IOM THUIIA MHHep&HBHOfI BaThI, a
3aTEM — HOJIMITUIIEHOBOU MJIEHKOI.

5.4 MoHTax ANEeKTPpUu4eCKnx coeAMHEeHUN TensiocYeTYmnKa

OnexTpuueckoe nuranue Bcex MM Temocuérunka ocyiecTBiseTcst oT Haxonsmerocs B Chb
HCTOYHHUKA MOCTOSIHHOTO HampsbkeHus 24 B. Ilepenaua nuraromero Hampsbkenus k UM, a taxoke
oOMeH naHHbIMU Mexay Cb u M npoucxoaut mo JBYXIPOBOJHBIM BbICOKOYACTOTHBIM JMHUSAM
CBSI3M, BBINOJHEHHBIM SKpPaHUpPOBAaHHBIM KabeleM «BUTas mnapa», Hanpumep, tuna STP, FTP,
KADDIT uin aHamormanbiM (CedeHne MeIHBIX IPOBOJHMKOB He MeHee 0,2 Mm°). Ha HeGombIINX
(menee 100 M) pacCTOSHUSAX IOMYCTHMMO HCIOJb30BAaHUE HEIKPAHMPOBAHHBIX BUTHIX Map THIMA
UTP, KAIl u T.1m.

st cBsizu ¢ UM cuctemHbiid 610k mMeeT niBa kaHaia, ooo3Hadaembie L1 u L2. K kaxmomy
W3 KaHAJIOB MOXeET ObITh moakiIroueHo 10 8 UM, 6 u3 koTopsix ¢ nmpeoOpa3oBarenem pacxonaa. Ha
wiare noaxmoueHut Cb (em. Puc. I'-2 Ilpunoxenus I') npegycMOTpeHO 1O JBE Hapbl KIEMMHBIX
KOHTAKTOB JJIsl MOJKJIIOUYEHHUs JIMHUM CBA3M K KaXXJOMYy W3 KaHaioB, oOo3HaueHHble L1+, LI-
(xanan L1) u L2+, L2- (kanan L2). Tam ke pacnonoxxens! aBe napsl kieMMm PE nns noakmouenus
9KpaHOB BUTHIX Iap.

B o0mem Bune cxema nmoakmtouenust otaenbHeiX UM k kananam Cb npencrasnena va Pucl3:

MNATA ] /(_T_—I/T ceamenm 4
NOOKMIOYEHWA 4~ 5 5 pE'p,ﬁ :
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N

Pucl3. Cxema nmogxnrouenuss UM k Cb MKTC

Jlia coeMHeHHs] U3MEPUTEIbHBIX MOJYyJEH ¢ CUCTEMHBIM OJ0KOM K KaHaiam L1 w/mnu L2
MOAKIIIOYAIOT JTMHHUM CBSI3M, BBIIOJHEHHbIE U3 BUTHIX map. Jlanee Oyaem Ha3bIBaTh JIMHUIO CBSI3H,
ITOJKJIIOYEHHYIO K KaHaIy, TEPMUHOM «CerMeHT». KoJMuecTBO CerMeHTOB Ul KaKJI0r0 KaHaia He
JOJKHO IIPEBBIIIATH JBYX.

Bce derbipe cermMeHTa MOJIHOCTBIO PAaBHOIPABHBI. JlJI1 CHM)KEHHsI NOTEPh B JIMHUSX CBS3H
U3MEPUTENIBHBIE MOJYJIU CIEAyeT PpACHpPEleisiTh [0 BO3MOXHOCTH PABHOMEPHO MEXIY
CErMEHTaMHU.
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BonHoBoe compoTuBieHue Bcex kabeseil, BXOAAIIKUX B CErMEHThl OJJTHOTO KaHalla, JIOJIKHO
OBITh OJJMHAKOBBIM (PEKOMEHAYETCS MCIOJb30BaTh Kabeab OJHOrO THMA JJIi MOHTa)Xa BCEX JIMHUM
ces3u MKTC).

s obecniedeHHs] HOPMAJIBHOTO IMUTAaHUS M3MEPUTEIbHBIX MOJIYJIEeH HEeoOX0IMMO, YTOOBI
JUIMHA OJJHOTO CETMEHTA, BBIIIOJHEHHOTO BUTOM Mapoil ¢ CEYEHHEM MEAHOro IpoBoaHuKa 0,2 MM,
YAOBJIETBOPsiIa YCIOBHUIO S;+Sy+...Sn < 220 M, e S; — nimuHa nunauu cBszu oT Cb o -ro UM, N

— KosinuecTBO UM, MOKITIOUEHHBIX K JAHHOMY CETMEHTY:

P " —
/ L

S1+52<220M | uM1 M2

Li+ L1-
Sq4 =
o s3—>-|

53+54<220mM

nM3 nMm4

Pucl4. OrpanuueHue Ha JUIMHY CErMEHTa

Hanpumep, onun UM moxeT ObITh pacnonioxkeH Ha paccrossHuu a0 220 m ot Cb, nga UM
oaHoro cermenra — A0 110 m, Tpu UM onHoro cermenta — 1o 73 M, u 1.4. Ecau UM pacniosioxkeHsl
TakK, 4YTO JUIMHBI JIMHUN cBsI3U Mexy HUMuU u Cb pasusie, To, Haripumep, Tpu UM onHOro cermenta
MOTyT pacnoJjiararbes Ha paccrossHusIX 10 40, 70 u 110 m ot Cb (40 + 70 + 110 = 220).

B 3aBUCMMOCTM OT CE€4eHHMsI MEIHOrO0 IPOBOJHMKA BHUTOM IAaphl MPEIEIbHO AOIYyCTHMAas
CyMMa JUIMH JIMHMM CBSI3M OJHOTO CErMEeHTa B MpPHUBEAEHHOM Bbille (opMyse MEHSeTCs B
COOTBETCTBUU C TaOIHLIEH:

Tabmuma 9. [lpenensHas cymma JUIMH JIMHUMA CBSI3W OJHOTO CETMEHTA

Jlnamerp xmisr, MM | CedeHre KHIbl, MM~ [IpenenbHast cymma JAJIuH, M
0,51 0,20 220
0,64 0,32 350
0,78 0,48 500
0,90 0,64 700

Cnenyer mNOAYEpPKHYTh, YTO YKa3aHHbIE MpeeNbHbIE JUIMHBI CErMEHTOB SIBISIOTCS
NpUOIM3UTENbHBIMU M3-32 pa30poca XapaKTepUCTHK Kabelned U H3MEpPUTEIbHBIX MOIYJIEH.
[ToaToMy B mpoekTe y3ia ydera cieayeT 3aKiabplBaTh 3amac 10 JUIMHE Kalelel, UCIOIb3yeMbIX
U1 MOHTa)ka JTMHUN cBsi3u Mexay Cb u M.

5.5 Moaknio4yeHne 3aneMeHTOB CcOrnacoBaHUA C NMIMHNEN CBA3M

B cucremuom 65moxke MKTC u B U3MEpPHUTENBHBIX MOAYISAX HPETyCMOTPEHA BO3MOXKHOCTH
ITOJKJIFOYEHUS SJIEMEHTOB COTJIACOBAHUS C JIMHUEHN CBS3U — COIVIACYIOLIUX PE3UCTOPOB.

Heo0xomuMoCTh MOJKIIOYEHUSI COTIVIACYIOLEro PpEe3UCTOpa OMNPENENIeTCs IOJI0KEHUEM
npudopa (Cb wnmu UM) B nuHumM cBs3u. Bxmodyenue pesucrtopa TpeOyeTcs, Korma mpuoop
pacroJio’)KeH Ha OKOHYAHWU JIMHUU CBS3M U He TpeOyercs B MPOTUBHOM cityyae. Cornacyromuii
PE3UCTOp TaKke JNOJDKeH ObITh BKiIOYeH Ha kaHane Cb, k koropomy MM He moaxmrodensl. J{ms
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npumepa, Ha Pucl5 3HakoM «+» momedeHbl NpUOOpHI, HYKJIAIOUIUECS B MOJKIOYEHUH dJIeMEHTa
COTJIaCOBAHUS.

[ToaxitoueHue COIIACYIOIIET0 pPe3UCcTOpa MNPOU3BOAUTCS Ha IuiatGopme (WU IUIaTe)
noakmoueHuss npubopa. ns Cb oH BKIOYaeTcs NHpU YCTAaHOBKE COOTBETCTBYIOIIEH dYacTu
caoenHoro mnepekmouarenss SAl (cm. PuclS5) B momokenume «ONy. Jlna MM cormacyrommii
pPE3UCTOp BKJIKOYAETCS YCTAaHOBKOW MEpeMBbIUKU («DKammepa») Ha KOHTakTel Sl (mpu
WCIIOJIb30BaHUH Kabesel ¢ BOJHOBBIM compoTuBieHreM okoio 100 Om) wimm S2 (mist xabemnei c
BOJIHOBBIM coripoTuBieHreM okosio 120 Om). Konrtaktsl S1 u S2 nnsg UM ¢ TUIOM KOHCTpYKUUU
NS5, 16 u K5 pacnionoxens! Ha miare nojakiaodenuit (cm. PuclO).

MNNATA /’/J
NOAKMIOYEHWA S
CB % Eg - % -+

ceamenm 1

Pucl5. Cxema monkiro4eHHs COTIACYIONMIUX PE3UCTOPOB

5.6 TloakntoyeHne AONOSNTHUTENbHbLIX YCTPOUCTB

B Cb MKTC mnpegycMoTpeHa BO3MOKHOCTH TOJKIIOYCHHS JOMOJHUTEIBHBIX YCTPOWCTB,
pacIIUPSIOLUIUX €ro BO3MOXKHOCTHU. K TakuM ycTpoiicTBaM OTHOCSTCS:

— Paznuunble muaTel pacHiMpeHus, KOTOpble ycTaHaBiauBaroTcs B cioThl XS1 ... XS6
marepuHckoil mnartsel (cMm. Ilpunoxenue I'). Ilompobnee — cM. «PykoBOACTBO 110
sKcIuTyaTanuu nepudepuitnsix moayneir MKTCy.

— JHucranumonusii Crapt/Cron wu3mepeHus pacxona. llo3BosiseT CHHXPOHM3HPOBATH
IpoLEecC M3MEPEHHs TeIUIOCUETYMKA M BHEUIHEr0 ATAJOHHOTO  pPacxojiomepa.
CHHXpOHHOE U3MEPEHHE HauYMHAEeTCs pU NocTymieHuu Ha kieMMbl «CCly, «CC2» (cMm.
[Tpunoxenue J1) miarel noaxitoueHuit Cb nocTosHHOro HanpsKeHUsl BEIMUUHOMN oT 6 B
1o 15 B (B nm000¥ MONSIPHOCTH) M 3aKAaHYMBACTCS MPHU €ro CHATHH. KieMMbl HE UMEIoT
raJIbBAHMUECKOH CBS3U € IPYTUMU LEMSAMU TEIIOCYETUHKA.

— BroinocHolt nudposoit Tepmomerp. llpennaznadeH [uisi perucTpaluyd TeMIEpaTyphbl
OKpyxarmiero Bo3ayxa. IIpencraBisier co0oil MHUKpOCXEMY JaTiMKa TeMIEepaTyphl C
BBIXOJHBIMU JaHHbIMH B (hopmare muubl [2C. Tlogkmrouaercs (cm. [punoxenue 1)
kieMmaMm «TSCLy», «TSDA», «TGND» u «+5T» miatsl MOAKIIOYEHUH ¢ TOMOIIBIO IBYX
BuTHIX nap jumHOW 10 100 M. Lemu «TSCL» u «TSDA» npu MoHTaXe HOJKHBI OBITH
pasnecensl 1o PA3HBIM ButeiM napam (Hanpumep, « TSCLy» u «+5T» — B ogHOM BUTOMN
nape, a «TSDA» u «TGND» — B apyroit). Knemmbl He UMEIOT TajlbBAHHYECKOU CBSI3H C
JOPYTUMHU LEMSMHU TEIUIOCUETYMKA, 32 UCKIFOUEHUEM PACIIOJIOKEHHON B TON e KIEMMHOMN
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rpynne kieMMbl «PE», KOTOpyr0 MOHO HCNOJIb30BaTh [UIsl MOJKIIOUEHHUS OOLIero
9KpaHa BUTBHIX Iap.

— Oxpannsiii nuieid. [Hoakmouaercsa k kmemmam «OXP1y», «OXP2» (cm. Ilpunoxenue [1)
1athl nojkiodeHni. CocrosiHue nuieida aHaaIu3upyeTcsi B OCHOBHOM OJIOKE U B CIydae
HapyIIeHUs] KOHTAKTa IMPOM3BOJUTCS 3alucCh 00 3TOM B SHEPrOHE3aBUCUMOW MaMATH
TeriocuéTurka. TakuM 00pa3oM MOKeT (UKCUPOBATHCS BPEMsI Ka)KJIOTO BCKPBITHSA
nBepel cinyxeOHOro nomeuieHusi, rie ycraHoBieH Cb, 4YTO CHHUXAET CKPHITHOCTh
HECAaHKI[MOHUPOBAHHBIX JCUCTBUM Ha y3JIe TEIJIOBOTO yUYETA.

5.7 BknrovyeHue TennocuyeTyYnKa

[lepen BxiIrOUEHHEM TEMJIOCUETUYMKA yOeAUTECh B MpaBUIIbHOCTU coeanHeHud mexay Cb u
BceMu VM. Ilepen MoHTakoM Kabessi CETEBOro MUTaHUS yOeAUTECh B OTCYTCTBUM HAIPSKEHUS B
HeM. KabGenb mpomycTtuTe 4epe3 repMoBBOJ B HIbkHeW yactu kopryca Cb u 3aduxcupyiite c
MOMOIIBI0 Taliku repMoBBoja. Iloacoenunure xkabeiab K COOTBETCTBYIOLIMM KJ€MMaM Ha IjiaTe
noakmoueHud Chb (cm. [punoxenue J1).

BHUMAHMUE! ®a3ublii npoBoa U HyJAeBO pabouuii mpoBoA (B M30JISLUUU KOPUYHEBOTO U
cuHero mpeTta no pekoMmenpanusm MOK) monkmrouaiiTe K cpeqHell W mpaBoOd KIeMMeE, HYJIEBOM
3aIUTHBINA TTPOBOJI (B KENTO-3€IEHOMN U30JISIIIUN) — K JICBOU KIIEMME.

Jljig moJicoeIMHeHus MPOBOJIOB HEOOXOIMMO 3aYUCTUTh U30JISIIMIO HA JUIMHY 10 MM, HaXarTb
Ha KHOIIKM, BBICTYyMAIOLUE HAJl 3aKMMaMH, BCTaBUTh IPOBOAA B OTBEPCTUSI C HUYKHEH CTOPOHBI
3aKMMOB U OTILYCTUTh KHOMNKH. [Ipocnenure, 4ToObl OrojieHHas 4acTh MPOBOJAa HE BBICTYyIMAJa U3
3akuMa. g gukcanuu kabemnst UCHOJIb3YHTE MIIaCTUKOBYIO CTSKKY, MPOJIEB €€ Yepe3 OTBEPCTHS
Ha TUIaTe MOAKIIOYEHUU. J[OMmoTHUTENbHO, Kabelnb, TU0O0 3allMTHBIN pyKaB, HAJCThIM Ha KaOeb,
MOJKET OBITh IPUTSAHYT CTSKKAMU K IIJIAaHKE, paclojioKeHHOM Ha HuxkHel crenke Cb.

Y6emurech, uro Tymbiep cereBoro nutaHuss Cb, pacmosioKeHHBIM HA TUIATE TTOKITIOUEHUN,
YCTaHOBJIEH B HIDKHee MoJiokeHue. [IpoBepbTe HaNEKHOCTh MOAKIIOUEHUS TIPOBOJIA 3a3€MJICHHS K
muHe 3azemiieHuss U K kopnycy Cb. Ilocne BbINOIHEHHsI MPOBEPOK U YCTPAHEHUS BBISBICHHBIX
OTKJIOHEHUI MOXHO MOJaTh HAINPSHKEHHE CETEBOr0 NMUTaHMs B JIMHUIO 3anuTku Cb u ycraHoBuTth
TyMOJIep CETEeBOTO MUTAHUSI B BEPXHEE MOJIOKECHHUE.

[Ipu 3TOM JOTKEH BKIIOYUTHCS CBETOAUO ® na muneBoi nanenu Cb, a Takxke 3acBeTUTbCA
muciie. Ha nucruiee mosiBUTCS MHpOpManuss O TEKYIIMX IapaMerpax TeIyIoBOro yuyéra.
[leperpy3ka B 11000M M3 KaHAJIOB JMHUM CBSI3U (HapUMep, MpU KOPOTKOM 3aMbIKaHUH MPOBOJIOB

BUTOM Maphl) AUATHOCTUPYETCS BKIFOUEHUEM CBETOMO/IA CO 3HAYKOM /\ Ha munesoit nanenu Chb.

WNHukatopaMy Hanu4us HANPSDKEHMS B JIMHUM CBSI3M Ha cTopoHe MM cirykatr cBeTononsl,
pacnoJjio’keHHble Ha IuiardopMax/muiarax noaxitoueHui. [Ipu oTcyrcTBUM CBEYEHMsI CBETOAMOJA
MIpOBEphTE LENOCTHOCTh JUHUM cBsizu Mexay Cb u UM, HanéXHOCTh MOAKIIOUEHUS MPOBOJOB
BUTOW IApbI, OTCYTCTBUE 3aMBIKaHWM, BBINIOJHEHUE OTPAaHWYEHUN HA JUIMHY JIMHHUU CBA3U. [lpu
HOpMasbHOM pabote UM HMHIMKATOp CBETUTCS OPAaHXKEBBIM ILIBETOM, Ipu Hepaboraromem MM —
3eneHpIM.  KpacHoe WIM  IyNbCHPYIOIIEE  OPAaHXKEBO-KPACHOE  CBEYEHHE  CBETOAMOAA
CBUJIETEIBCTBYET O HEJIOCTATOYHOM HAIPSDKEHUU (IIPOBEPHTE JIOMYCTUMOCTD JUIMHBI JIMHUU CBSI3U
o Tabnure 9).

IIpu ycnemHom 3aBepuieHuu omnepanuu BkitoueHuss MKTC npuctynaiite k onucanHoMy B
paszene 7 KOH(QUIypUPOBAaHUIO TEMJIOCYETUHKA.
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5.8 0OcobeHHOCTU MOHTaxa coeaunHeHun gna Cb-05

MonTax Bcex snekrpuueckux coeauHeHud Cb-05 mpow3BOAUTCS € TOMOIIBIO TIIATHI
MO IKITFOYEHUH, HaXO e Cs B HIDKHEM OTCEKEe OCHOBAHMS
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KnemMmHbIe pa3beMbl Ha 3TOH IUIaTe MpeIHa3HAYEHbI IS OIKIII0YEHHs (CIeBa HAIPaBo):

— XP1 — kaGens cereBoro nurtanus ~220B (mis Bapuanta Cb-05-BII co BcTpoeHHBIM
agantepoM mnuTaHuss Ha =24B). KonrtakT 3ammtHOrO 3a3emisienus pazbema XPl
JIOTIYCKAeTCsl HE MOJKII0YaTh;

— XP2 — xabens nutanus =24B (nns Bapuanta Cb-05-0 npu ucrnosnb30BaHUM BHEUIHETO
ajanrtepa nutanus). HanpsbkeHue ¢ BpIXOJla BHEIIHETO CETEBOIO ajanTtepa MoJaeTcsl Ha
KOHTaKThI pazbeMa XP2 B 1110001 MOJISIpHOCTH;

— XP6 — 2-X cerMeHTOB JIMHUU CBSI3U C U3MEPUTEIbHBIMU MOAYJISIMU;

— XP7 — kabens unrepderica RS-485;

— XP3 u XP4 — xalens nmns mepemadyd MMIYJIBCOB OT TpeoOpasoBareseil pacxona c
UMITYJIbCHBIM BBIXOJIOM ;

— XP5 — curnana Crapt/Cron Ui CHHXPOHHM3alMU TEIUIOCUETYMKA U ATAJIOHHOMN
YCTaHOBKH MPU IPOBEJICHUH TOBEPKHU.

Muxkponepekmtoyarenu SAl u SA2 ciayxar mid NOAKIIOYEHHS (IpU HEOOXOAUMOCTH)
COrJIaCYIOIIMX PE3UCTOPOB JIMHUNA CBS3M C H3MEPUTENbHBIMU MOAYISIMM W JinHUed RS-485
COOTBETCTBEHHO.

Muxkponepekiatoyarenb SA3  sBisiercds «MOHTaXHBIM» — 3alUIUTHBIM — [EPEKIIIOYATENIEM,
IperoTBpalaomm (B nonoxeHnu «ON») n3MeHeHue HaCTPOEK TEII0CUeTUHKaA.

BHUMAHME! B otnuune ot Cb-04, 8 Cb-05 umeercs mums OJIVH kanan ces3u ¢ IM. JIse
napbl KoHTakToB (L+ 1 L-) pazpéma XP6 ciyxat [uisl IOJKIIOYEHUSI IBYX CETMEHTOB JIMHUU CBSA3H.
Vkazannele B pazaenax 5.4 u 5.5 orpanudeHus Ha koiaumdectBo MMM B omHOM KaHaie, JUIMHY
CErMEHTOB, a TaKXKe IPaBUJIa YCTAHOBKH AJIEMEHTOB COTJIACOBAHMUS MOJHOCTHIO PACHIPOCTPAHIIOTCS
Ha enuHCTBEeHHBIM KaHan cBsizm ¢ UM B Cb-05. B wacTHOCTH, mMpu HaTU4YMHM TOJBKO OIHOTO
CerMeHTa, mnepekiodarenb SAl J0mKeH HaxoauThes B mosiokeHUH «ON» (corjacoBaHHe
BKJIFOUEHO), a MIPU HAJIMYUH JIBYX CETMEHTOB — B IPOTUBOIIOJIOKHOM TOJIOKEHUU.

MonTax kabeneit HeoOX0IUMO TPOU3BOANTH B CIICIYIOIIEM MOPSIKE:
— CHSTH KPBIIIKY OTCEKA IJIATHI MOKIIOUYECHUN, OTKPYTUB 4 BUHTA,
— MPONYCTUTHh KaOEIW dYepe3 TEePMOBBOJIBI, PACIOJIOKEHHBIE B KPBIIMIKE OTCEKAa IUIAThHI
IO JKJTIOYCHHIA,
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CHSITh COOTBETCTBYIOLIME KJIEMMHBIE PO3E€TKU U MOACOEIUHUTH K HUM BBIBOJIbI Kabemnei
COTJIACHO CXEME COEIMHEHU I TeIJI0CUeTUHKa,

BCTAaBUTbH KJIIEMMHBIE PO3ETKH B UX IIOCAJOUHbIE MECTA;

BKJIFOUUTH MUTAHUE, HACTPOUTH U IIPOBEPUTH PAOOTY TEIJIOCUETUHKA;

BBIKJIIOYUTH MTUTAHUE;

PaBHOMEPHO BBITSHYTh HAapyXXy KaOelu, OJHOBPEMEHHO MNOJTATMBAs KPBIIIKY OTCEKa
I1aThl MOJKIIOYEHUH K €€ NM0CaJOYHOMY MECTY, OCTaBJsisi BHYTPHU MUHUMAJIbHYIO 4acTb
Ka0eneit;

3aKpENUTh KPBIIKY OTCEKa IJIaThl MOJKIIOYEHU Ha OCHOBAHUHU YEThIPbMs BUHTAMU;
3aKpYTUTh TallKu T'€pMOBBOJIOB, oOecneuuB (QUKcAlUio0 Kabeied U TepMETHYHOCTh
BBO/IOB.

[Ipu nemonTa)ke kabeel cienyer NpUIEPKUBATHCS CIEYIOIIEro MOPsIIKa:

BBIKJIIOUUTH IUTAHUE TETJIOCUETUHKA,
OTKPYTUTb raiiku, GuKcHpyrolue Kadeau B repMOBBOAAX;

OTKPYTUTb YETHIPE BUHTA, KPEISIINE KPBIIIKY OTCEKA IJIaThl MOAKIIOUEHUI;

PaBHOMEPHO MPOTAJIKUBAsi KaOEIU BHYTPb KPBILUIKU, OTBECTH KPBIIIKY OT €€ [10Ca0YHOI0
MECTa;

BBIHYTh KJIEMMHBIE PO3ETKH, K KOTOPBIM IOJICOEIMHEHBI Ka0eu;

OTCOEJAMHUTD BBIBOJIbI KaOEJIeil OT KJIEMMHBIX PO3ETOK;

BBIHYTh OCBOOOIMBILIMECS KaOelu U3 OTBEPCTUI T€pPMOBBO/IOB;

3aTSAHYTh T'aliKU T€PMOBBOJIOB, YCTAHOBUB MPEBAPUTEIBHO B UX OTBEPCTUE MOIAXOAAIIUI
OTPE30K MACTUYHOIO KI'yTa KPYIJIOrO CEYeHHUs], sl 00eceueHus: FTepMETUYHOCTH TOCTIe
yAQJICHUs KaOes;

YCTAaHOBUTb Ha MECTO KPBILIKY OTCEKA IIaThl MOJKIIOYEHUNH U 3a(uKcUpoBaTh ee 4-Ms
BUHTaMHU.
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6 OcoOeHHOCTU Ucnonb30BaHUA TenrnocyeTyYnKa

VYyet napameTpoB TeronoTpediaenus ¢ nomoirbto TerocueTyrka MKTC kak Ha uctouHmke
TEIIOBOU OHEPIrUH, TaK U B CHUCTEMaAX TGHJ’IOHOTp€6J'I€HI/I$[ OCYHICCTBIACTCA B COOTBCTCTBUU C
«[IpaBunaMu KOMMEpPYECKOTO ydeTa TEIUIOBOM SHEPIruM, TEIUIOHOCHUTENS» (Jajiee MO TEKCTy —
«IIpaBmiay) u MU 2714-2002 «I'CH. DHeprus TeruioBass U macca TEIUIOHOCUTENS B CHUCTEMax
TEIUIOCHAOKEHU. MGTOI[I/IKa BBITIOJTHCHU A I/IBMepeHHﬁ. OCHOBHBIE TTOJI0KEHUI.

Oco0eHHoCTH ucIoab3oBannu Termiocueranka MKTC:

1)

2)

3)

4)

Omun Teruocuetdynk MKTC mosxeT oOcmyxuBath OoT 1 10 4 HE3aBUCUMBIX Y3JI0B y4eTa.
V3en yuera (YY) — dyHKIHOHAIBHAS YaCcTh TEIUIOCYETUMKA, IPEIHA3HAYCHHAS ISl yueTa
TEIUIOBOM SHEPTrUM M MApaMETPOB TEIJIOHOCUTENST B OJHOM TETUIOBOM cHUCTEME (CHCTEME
OTOIUICHUS, CUCTEME TOPSYETO BOJOCHAOKECHHS U T.T.).

Jlyist pacdeTa TEIUIOBOM PHEPTUU B KKIOM Y Y TEIUIOCYETUYUKA MCTIOJIB3YIOTCS 3HAYCHUS
pacxoJIoB, JaBJIECHUHN U TEMIIEpaTyp TEIUIOHOCUTENS HE OoJiee 4eM B TPEX TPpyOOTpoBOIaX:
OJIHOM TIOJAIOIIEM, OJTHOM OOpaTHOM W OJIHOM TOJIUTOYHOM, a TaKXKe — TeMIlepaTypa 1
JTABJICHUE XOJIOJHOM BO/IBI.

Ecnu nnst pacdera TEruioBOl SHEpruM B KakoM-1MOO KOHKPETHOM cxeme ydera
WCIIONB3YIOTCA TapaMeTphl (pacxoj, JaBJICHHE H TEMIIEpaTypa) MeEHee dYeM TpEX
TpyOOIIPOBO/IOB, MapaMeTPbl OTCYTCTBYIOMIETO TPYOOIPOBOa MOTYT UCIIOIB30BATHCS IS
ydeTa pacxoja, [aBJICHHUS ¢ TEMIEpaTypbl BOJbI B JIIOOOM JOTMOJHUTEIHHOM
TpyOOIIPOBOIE, HAIIPUMED, B CUCTEME XOJIOTHOTO BOJOCHAOKEHUSI.

Ecnu OoTCYTCTBYIOT TIEpBUYHBIC TPe0oOpa3oBaTeId TEMIEPATyphl W/HIW JABJICHUS HA
KakoM-1u00 TpyOOmpoBOJie, Ui pPacyeTOB MOTYT HCIIOJIb30BAaThCS JOTOBOPHBIC
(mporpamMMuUpyeMbIe) 3HAUCHHS TEMITEPATYPhI M JIABICHHSL.

6.1 ®dopmynbl pacyeTa TeNNOBOW 3HEpPrMu y noTpedurtens

OO6mrast cxema y3na ydera y MOTPEOUTENs TEIUIOBOM PHEpruu mpezactaBieHa Ha Pucl6, Ha

KOTOPOM

B INPSAMOYTOJBHBIX pPAMKax yKa3aHbl IapamMeTpbl TEIUIOHOCUTENSI B KaXJOM U3

TpyOOIIPOBOIOB, KOTOPbIE HEOOXOAUMO U3MEPHUTD MIPH pealn3aliy y3ja yuera.
Jlis 3TOM cxeMbl B TEIUIOCYETUMKE MCIOJB3YyeTCs cienaymoomas ¢opMmyna ais pacuera
KOJIMYECTBA TEIUIOBOI SHEPrUH, MOJIYYeHHONU NOTpeOUTENeM:

rac

Q=M * (hy — hys) — M; * (hz — hy) + M3 * (h3 — hys) (1)

Q — rerutoBas sHeprus B ['ka;

M — macca BojbI B T, onpefieisieMas HHTETPUPOBAHUEM 3a OTYETHBIN MEPUOJI MacCOBOTO
pacxona Gy B TpybomnpoBoae. Gy Beraucisercs o popmyne: Gvy = Gy * p(t, P), roe p —
IUIOTHOCTh BOJIBI, ONIpEAeNseMas MO TeMIepaType U JAaBJIECHHUIO B COOTBETCTBYIOLIEM
Tpybomnposoe B cootBercTBUU ¢ 'CCCJL 98-2000;

h = h(t, P) — cpenneB3BemeHHas 3a OTYETHBIM mepuoj HHTambnus B ['kan/t,
ompejenseMas MO TeMIlepaType U JaBJICHUI0 B COOTBETCTBYIOIEM TpPyOOIIpOBOJE B
cootBercTBuu ¢ 'CCCJI 98-2000;

UHIEKCHI 0003HAYAIOT:
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1 — mogaroruii TpPyoONpPOBOI,

2 — oOpatHbIil TPyOOTIPOBO,

— 3 — MOANMUTOYHBINA TPYOOTIPOBO/I,

XB — XOJIOJIHYIO BOY (MCITOJIB3YEMYIO JIJIsl TOIMUTKA Ha HCTOYHUKE TETJIOBOU SHEPTHH ).

lopstuee BomocHaOxkeHnE

[Momaromuii TpyGomIpoBOXI
Otomnnenue

Gvit1 Pi

OOGpartHsIii TpyOOIIpOBOX

Gv2t2 P2

[ToanuTouHBI TPYOOIIPOBO

Gv3t3 P3

[Tapametpbl X0moaHO# Bozbl: | tXB PXB

Pucl6. OOmas cxema y3na y4yeta y HoTpeOuTenst

®opmyna (1) mpumeHHMa I MHOXECTBA KOHQPUTYpalid CHUCTEM TEIUIONOTPEONICHUS U
MOJKET MOAU(DUITUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOM CUTYallU CIIEAYIOMIMM 00pa3oM:
— MPU OTCYTCTBHH TOAMUTOYHOTO TPpyOOIIpoBoaa moyaraeM: Ms = 0;
— B TYIIUKOBOU cUcCTeMe (pU OTCYTCTBHH 00OpaTHOTO TpyborpoBoaa): M, = 0;
— B 3aKpbITOM (IIpU OTCYTCTBUM pa3bopa TernoHocurens): M; = Ma.

[Ipy HEoOXOIMMOCTH, B CHUCTEMax TEIUIONOTPEOIEHHs, BMECTO H3MEPSEMBbIX 3HAUYECHUUN
TEeMIIepaTypbl U JaBJICHUS XOJIOAHOM BOJbI, JAOMYCKAEeTCA MCIOJIb30BaTh MOCTOSHHbIE 3HAYEHUS,
YCTaHOBJIEHHBIE II0 JIOTOBOPY C TeIUIOCHaOkarolleld opranusauueid. B stom ciydae TteruioBast
SHEprus, pacCuuTaHHasl TEIJIOCUYETYUKOM, MOXKET KoppekTupoBaThcsi B coorBercTBuu ¢ ['OCT P
8.592-2002 st ydera OTKIOHEHHUS TIOCTOSHHOTO 3HAYEHMSI SHTAJIBIIMK XOJOJHOW BOJIBI,
UCII0JIb3YEMOT0 B TEIJIOCUETUHKE, OT (PAKTUUECKOI0 3HAUEHUS SHTAJIBIINN HA HCTOYHUKE.

bonee moapoOHO HacTpoiika TemiocueT4yMKa Uil KOHKPETHOW KOH(Urypaluu y3ia ydyera
onucana B paszene 7 Hactpolika TeriocyeTymka.
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6.2 ¢opmynb| pacyeTa TennoBou dHeprmm Ha NCTo4HUKe

OO6mras cxema y3jia ydera Ha MCTOYHHMKE TEIUIOBOW SHEpPruM mnpejactaBieHa Ha Pucl7. s
TakOW CXE€Mbl B TEIUIOCUETYHKE HCIOJb3yeTcs cieayrouias ¢opMyna s pacuera KOJIMYECTBa
TEIUIOBOM PHEPrUH, OTIYIIEHHON UCTOYHUKOM TEIJIOBOM SHEPTHUU:

Q=M1*h1—M2 *hz—M:,*hXB (2)

[Ipumenenne »5TOi GOpMYIBI BO3MOXXHO W B CJIy4asX, KOrjJa OTCYTCTBYET OJHUH U3
npeobpasoBateneir pacxoma. Ilpu 3Ttom Hemsmepsemas Mmacca (mobas uz M;, M, uwmm Mj)
PACCUYUTBIBACTCS U3 COOTHOIIICHUS:

Mi=M;, +M;j; (3)
U nojcTaBisieTcs B hopmyny (2).

[Tomarormmii TpyOompoBoa

OO6parublit TpyOOIPOBOJ

TloanmuTouHbIA
TpyOOIpOBOA

Gvits P3

XomnogHas BoJa,

HCIIOJIb3yEMas IJid IMMOAIMNTKH

Pucl7. OOmas cxema y3ia yyeTa Ha HCTOUHUKE

OOpaTuM BHHMaHHUE, 4TO B CXEME y3/a y4eTa Ha MCTOYHHKE TEIUIOBOW SHEPruu pacxojibl B
oaromieM, 0OpaTHOM M MOAMUTOYHOM TPYOOIIPOBOJIE CBA3AHBI MEXIY cO00M cooTHomeHueM (3).
TonbKo B 3TOM citydae i pacdeTa TeIIOBOM SHEpPTHH nmpuMeHnma dopmyina (2).

B mpoTHBOMOIOKHOCTH 3TOMY, B CXEME€ Yy3ja ydeTa y IMOTpeOuTeNsl TEIJOHOCUTENb B
MOANUTOYHBIN TPYOONpPOBOJI OTOMpAETCs CHApYXM KOHTypa TEIIONOTPeONIeHUsI, HAaXOAIIerocs
MeXAy TOUYKaMU M3MEpPEHHs pacxo/a B MoaroieM u oopaTHoM Tpybomnposoaax. [loatomy B cxeme,
cooTBeTcTBYMOIIEN Prucl6, pacxoa B OANUTOYHOM TPYOOIIPOBOJI€ HUKAK HE CBSA3AaH C pacxoJamMH B
Mo JaroIeM U 00paTHOM TPyOOIIpOBOIAX.

6.3 ANropuTm HakonneHust UHTerpaTopoB U pacyeTa cpeaHnX
Temnepartyp

Hakomnnenue (uHTerpupoBaHue) maccbl U 00beMa TEIJIOHOCUTENS, KOJIUYECTBA TEIJIOBOM
SHEprud (MHTErpaToOpoB Macchl, 00beMa M TEIUIOBOM SHEPruv) MPOU3BOIAUTCS IyTEM
€KECEKYHJTHOTO CYMMUPOBaHUs 1O (popmyrnam:

Mn = Mn—l + AMn;
Vn = Vn—l + AVn;
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Qn = Qn—l + A()n;
rjae

— M, V,, Qn — 3Ha4eHHs] UHTErPaTOPOB B MOMEHT BPEMEHHU N;

— M1, Vi1, Qu1 — 3HaYSHUS UHTErPATOPOB B IPEBITYIIYIO CEKYHIY (n—1);

- AM,; = Gmn / 3600 — Macca Bojbl, mpolieamas mo TpyoonpoBoay 3a cekyHny; Gmn —
MTHOBEHHBIN MacCOBBII pacxo/ (T/4ac) B MOMEHT BPEMEHHU n;

— AV, = Gy, / 3600 — 00beM BOABI, MPOMIEAIIAN MO TPYOOTpoBOaYy 3a ceKyHny; Gy, —
MTHOBEHHBIH 00BEMHBII pacxos1 (M /4ac) B MOMEHT BPEMEHH N.

— AQ, — TeruioBas 3HEpPrus 3a CEKyH1y, paccuuTanHas no ¢gopmynam (1) wm (2);

IIpu pacuere cpenHux Temmeparyp (3a 4ac, CyTKH, MECAL) HCIOJb3YETCsl OCPEAHEHHUE C
BECOM, PaBHBIM MHOXHUTENO (Macce) IpU COOTBETCTBYIOIIEH SHTAIBINUU B (OPMYJI€ BBIYUCICHUS
TEIIOBOM sHepruu. bnaromaps sTtomy, cymMmapHOe KOJMYECTBO TEIUIOBOM SHEPruu 3a Jio0oit
nepuo/ (4ac, CyTKy U T.J.) MOKET ObITh paccuuTaHo 1o ¢popmynam (1), (2) npu nojacTaHOBKE B HUX
CYMMapHbIX MAacCOBBIX pacxoJ0B TEIUIOHOCUTENSI 3a pacyeTHbIM MEepUOJ M DHTAJIbIUMH,
paccUMTaHHBIX O CPEIHEB3BEIICHHBIM TEMIIEpaTypaMm 3a TOT K€ NEPHOJ.
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7 HacTtpouka TennocyeTymka

[locne mpoBeneHUss MOHTaXKHBIX PaOOT CHELMATUCTHl MOHTAKHOM OpraHM3alMM JIOJIKHBI
BBIIIOJIHUTh HACTPOMKY TEIUIOCUETYUKA B COOTBETCTBUM CO CXEMOM Yy4yeTa M YCTAaHOBKOM
M3MEPUTENIBHBIX MOJYyJIeH. BapuaHTsl cXemM ydera W mapaMerTpsl JUIsl HACTPOWKHU TEIUIOCYETYHKA
NIEPEYMCIIEHbI B JAaHHOM pasziele, a Ciocod BBOJA BCEX MAPaMETPOB C KIABHATYPHI TEIUIOCUETUMKA
onucal B paszzene «Pabora ¢ MEHIO TEIIIOCYETUHKAY.

71

Cxembl y4yeTa TEennoBou dHeprmm n pacxoana soabl

B remnocuerurke npuHsATa ciaeayromas Kiaccu@uKaims cXeM yJera:
— Pacxogomepsl — TEIUIO HE BBIYUCIISIETCS, CXEMa BKIIKOYAET 10 3-X pacxo0MEpOB;

— TynuxoBas
— 3akpbITas
— OTkpsITas
— HcroyHuK
®opMmysbl BHIYMCIECHUS TEINIOBOM SHEPTUU MPUBEACHBI B CIEIYIONIEH TabIule:

Ta6muma 10. ®opmynbl BEIYUCICHUS TETUIOBOM YHEPTUHU

— TYIMKOBasi CUCTEMA TEIIONOTPeOIeHus, TUIIOC JI0 2-X pacXxoJ0MEpOB;
— 3aKpbITasl CUCTEMA TEIJIONOTpeOIeH s, TUItoC 10 1-ro pacxoaomepa;
— OTKpBITas CUCTEMA TEIJIONOTpedIeH s, TUII0C 10 1-ro pacxoaomepa;

— cHUCTEMA TEIUIOCHAOKEHUS.

Yuyacrue
Maccbl B | 3HaueHHe BecOBOro ko3 puuuenra
CxeMa BbIYMCJIE- IPU OCPEHEHUH TeMIlepaTypbl ®opmy.ia BEIYHCICHHS
HHM TeIULIH TEMJIOBOM YHEPIruM
M] Mz M3 t1 tz t3 txn
Pacxomomepnr | — | — | — Gmi Gy Gms - He Brruncnsgercs
TynukoBas + | = |[*]| Gwm Gmz | Gms | Gmi[tGwms] | Mi*(hi—hys) [+Ms*(hs—hy)]
+ | = [[+]] Gwm Gwi | Gwms [Gwms] M *(hi—hy) [+M;3*(hs—hys)]
3akpbITas
— | + [[t]] Gwm Gm Gwms [Gwms] My*(hi—hy) [+M;3*(hs—hys)]
Gmi—Gmz | Mi*(hi—hys) — Ma*(hy—hye)
OTKpbITas + | + |[*]| Gwm Gmz | Gus [+Gws] | [+ Ms*(hy—hyg)]
i i e Gwmi Gm2 | Gwms Gwms M;*h; — Ma*h; — M3 *hy,
— |+ |+ |GwtGw3s| Gw2 | Gwms Gm3 My*(hi—hy) + M3*(h;—hys)
HcTounuk
+ 1 —-1+t] Gwi |Gwi—Gms| Gmz Gm3 M *(hi—hy) + M3*(hy—hys)
+ |+ - Gwmi Gvm2 | Gms| GMi—Gwmz | Mi*(hi—hy) — Ma*(hy—hy,)

[Ipumeuanus k Tabnuue:
«» — O03HAYaeT, YTO COOTBETCTBYIOLIUN pacxo]] HE y4yacTBYeT B (hOpMysie BBHIYMCICHUS
TEIJIOBOM YHEPIUU;

«+» — 03HAYaAET, YTO COOTBETCTBYIOIIUMA PACX0]l YIaCTBYET B (hOpMYIIE;
«[+]» — o3HayaeT, 4YTO COOTBETCTBYIOLUIMH pacxo] MOXKET KaK ydyacTBOBaTb, TaK U HE
y4acTBOBAaTh B BBIYMCICHUHM TEIJIOBOM JHEPrMM B 3aBUCUMOCTH OT KOHKpETHOMU
KOH(UTypaliy CUCTEMBbI TEIJIOYyUYETa.
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«[+ Ms*(hs—hy;)]» — KBamipaTHBIMU CKOOKaMHU BBIJICIICHO ClIaraéMoe, KOTOPO€ YUUTHIBACTCSA
TOJIBKO B CiTy4ae, Koraa M3 y4acTBYET B BBIYMCIIEHUH TETUIOBOUW SHEPTUH.

«Gmp» — cepbiM (OHOM OTMEUEHBI CIydah HECOBMNAACHHS BECOBOTO KOA(P(UIIMEHTA
OCPEITHEHHUSI TEMIIEPATYPhI C COOTBETCTBYIOIIIMM MAaCCOBBIM PACXOJI0M.

[IpuBenennas knaccudukauus cxem ydera («Tynuxoas», «3akpbiTas» U T.[.) YCIOBHA U
ABJIIETCS, 110 CYTH, OJTHUM M3 I1apaMeTPOB, C MOMOLIbI0 KOTOPOro BbIOMpaeTcs (opMysa pacuera
TEIUIOBOM SHEPruu IpHU HACTPOMKE MapaMeTpoB y3ia ydyera. Jpyrumu mapamerpamu s BblOOpa
(GopMyJIbl ABIISIOTCS 3HAYEHUS NMPU3HAKOB «YUYacTUE PacxXo]a B BBIUMCICHUH TEIUIOBOI SHEPTUN».
Tak, Hanpumep, st cxembl «McTOYHHMK» BO3MOXKEH BBIOOpD W3 4 BapuaHTOB ISl (OpPMYIIbI
BBIYMCIICHUS! TEIUIOBOM SHEPrUM B 3aBUCUMOCTU OT KOHKPETHON KOH(UIypaluu y3ja ydera
(ycTaHOBKM ABYX MJIU TPEX pacXxoJAOMEPOB), COOTHOLIEHHS pacXoJ0B B TPyOOIIpOBOJaX U T.J.

7.1.1 Cxema y4yera «Pacxogomepbi»

JlanHas cxema ydera NMpUMEHSETCs Ul ydeTa pacxoja, TeMIepaTypbl U AABJICHUS BOJBI B
HECKOJIbKUX TpyOomnpoBojax, a Takxke (HauuHas ¢ Bepcuu 110 temnocuerunka 2.52 nias BapHaHTa
Cb-04 u Bepcuu 5.10 qyg Bapuanta Chb-05) pacxona apyrux xuUAKOCTEH, ra30B U ANEKTPOIHEPTUH.
TemnnoBast sHEPIUs B 3TON CXEME HE PACCUNUTHIBACTCS.

Pacxonx BoBI M 5KUAKOCTEN C TOMYCTUMOM YAECIBHOMN JIEKTPUYECKOU MPOBOAUMOCTBIO MOXKET
U3MEPATBCA KAk dJJIEKTPOMarHUTHBIMM  pacxogoMmepamu Tuna MI21, Tak u apyrumu
pacxooMepaMu ¢ MMIYJIbCHBIM BBIXOJOM. Pacxoj MHBIX JKMJIKOCTEH, ra30B U 3JIEKTPOIHEPTUU
JOJDKEH H3MEPAThCA COOTBETCTBYIOIIMMHU PACXOJOMEPAMHM WM CYETYMKAMH C HMILYJIbCHBIM
BBIXOJIOM.

JUis BOABI M JKUIKOCTH MOTYT H3MEPATHCS U PETUCTPUPOBATHCS HHTErpalbHbIE U
MTHOBEHHBIE 3HA4YE€HMS Pacxoja, MIHOBEHHBIE M CPEIHHE 3a IEpUOJ 3HAYEHUs TeMIEepaTypsl H
JaBJICHUS B KaKJIoM TpyOornpoBoie. KosimyecTBo TpyOOIIpoBOIOB MOXKET OBITH OT 1-ro 10 3-X.

JUist rasa ¥ DJIEKTPOIHEPTHM PETUCTPUPYIOTCSA TOJIBKO HMHTErPAJIBHBIE PACXOJbl YKa3aHHBIX
pecypcos B M° 1 KBT*4 COOTBETCTBEHHO.

Cxema y371a y4yera 3TOTO THIA JIJIsl BOJBI U KHUIKOCTEH IIPEICTaBIIeHa HA PUCYHKE:

[lepBslii TpyOOIIPOBO
2
Bropoii TpyOonpoBoj

o e

Tpetnii Tpybo1ipoBoa

Pucl8. Cxema yuera «Pacxonomepbi»

Ha sToM pucyHke, Tak k€ Kak M Ha CIEAYIOIUX, OyneM BMecTo Ha3Banuii «llomaromumiiy,
«O0patubii» u «l[loanurounsiit» ncnosib3oBath Ha3zBaHusa «llepBblity, «Bropoii» u «Tperuit» ans
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TpyOONIpOBO/IOB, MapaMeTpbl KOTOPBIX (pacxol, TeMmIeparypa W JaBJCHHE) HE YYacTBYIOT B
BBIYHCIICHUH TEIIOBOM sHeprun. HeobOs3aTenbHble KOMIIOHEHTHI HA CXeMe 0OBEEHbI ITYHKTUPOM.

[Ipu peructpanuu pacxoJ0B ra3a /WK 3JIEKTPOIHEPTHU KOJIMYECTBO TPYOOIIPOBOJIOB, B
KOTOPBIX H3MEPSIOTCS W PETUCTPUPYIOTCS IMapaMeTpbl BOJABI WJIH KUIKOCTH COOTBETCTBEHHO
yMeHbIIaeTcs. MaKcuMallbHOE KOJMYECTBO PETHCTPUPYEMBIX PACX0J0B (PKUIKOCTH, Ta3a U
3JIEKTPOIHEPTUHN) B OJTHOM Yy3JI€ y4E€Ta PABHO TPEM.

7.1.2 Cxema y4yera « TynukoBas»

JlanHasi cxema IpHUMEHSIETCSd B CUCTEMax TEIUIONOTpeOJIeHUsl B ciydae, €CiId OTCYTCTBYET
oOpatublii TpybompoBoa. Ilapamerpsl ¢ uuaekcom 2 (Gya, ty, P2) mpum srom moryr nubo
OTCYTCTBOBaTh, JMOO HCIOJIB30BAaThCS JJISl ydeTa pacxoja, JABJICHUS U TeMIlepaTypbl BOJbl B
J000M JIOTIOJTHUTENIBHOM TPYOOINIPOBOJIE, HE YYacTBYS B BBIYHUCICHUM KOJUYECTBA TEIUIOBOM
SHEPruM (Harpumep, 3TO MOKET ObITh pacXoJ BOJbl B CUCTEME XOJIOAHOTO BOJIOCHAOKEHUS).

OO6mras cxema y3ja ydera 3TOTO TUIIa MTPEACTABJICHA Ha PUCYHKE:

[Tomarommmii TpyOOmIpoBOI

—pi—fo T —P

- Bropoii TpyGomposon

. [TonnuTounsIil TpyOONIPOBOA

—Pr—cor}—

[TapameTpsl X0101HOM BOABL: | txB PXB

Pucl9. Cxema yuera «TynuxoBas»

TenoBas sHeprust A1 TYIMKOBOI CXEMbI yueTa pacCUUThIBAETCs 10 (popMyIie, MOTy4eHHOM
u3 Gopmynsl (1) mpu M, = 0:

Q = My *(hi—hys) + M3*(h3—hys),

Ecnu nmoanuTouHblii TpyOONpPOBOJ OTCYTCTBYET, TO TEIJIOBAsl SHEPrUsl PACCUUTHIBAETCS IO
dbopmyre:

Q = Ml *(hl_hxn)-

B stom cimyuae mapametpsl ¢ unmekcom 3 (Gys, t3, P3) moryr nubo oTcyrcTBOBaTh, MO0
WCII0JIb30BAThCS JUISl ydeTa ImapaMeTpOB BOJBI B €IIe OJHOM JOIOJHUTEIBHOM TPYOOIIPOBOJIE, HE
yqaCTBYSI B BBIYHUCJIICHUHU KOJINYCCTBA TGHJ'IOBOI)'I 3HCpFI/H/I.
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7.1.3 Cxema y4yera «3akpbITas»

JlaHHasi cXxema TPUMEHSIETCS B CHUCTEMax TEIUIONOTPEeOICHUsI B CiIydae, €CIH OTCYTCTBYET
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTelisiMA pacxojJa Ha MONAIOMIEM |
obpaTHOM TpyOOMpoOBOAaX, T.€. cuuTaercs, uro M; = M,. OOmuii Bua y3na ydera JUisl JaHHOM
CXEMBI TIPEJICTABJICH HA PUCYHKE!

[Tomarormmii Tpy6OIIpoBOT
OTomieHue
Gvit1 P

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TonnuTouHbi TPyOOIPOBOA

Gv3t3 P3

- [TapameTps XomoaHO# Bozbl: | tXB PxB

Puc20. Cxema yuera «3akpbITas»

TenoBas s3HEPrUsi paCCYUTHIBAETCS IO OJHOM U3 IBYX SKBUBAJIEHTHBIX (GOPMYIL:

Q = M *(h;-hz) + M3*(hs—hy),
m00:
Q = Mz*(h]-hz) + M3*(h3—hm).

Hecmotpst Ha To, uTO B hopMyiTy pacdera TEIJIOBOM PHEPTUU BXOIUT TOJHKO OJWH M3 JABYX
pacxonoB M; unu M, npu Hamuuuu oOoux mpeoOpazoBaTesiell pacxojia BO3MOKEH KOHTPOJb
FepMETUYHOCTU CUCTEMBI (OTCYTCTBUS yTE€UEK WJIM MTOJIMECOB) 110 PA3HOCTH MOKazaHuil M; u M,

Ecnu noanutouHblil TpyOONIPOBOI OTCYTCTBYET, TOT'/1a UCHIOJIB3YIOTCS (POPMYJIBI:

Q =M;*(h;-hy),
m00:
Q = M,*(h;-hy),

a mapametpsl ¢ uHaekcoM 3 (Gys, t3, P3) Moryr nmbo oTcyTcTBOBaTH, JIMOO MCIIOIB30BATHCS IS
yduc€Tta IMmapaMEeTpOoB BOAbI B JOIIOJHUTCIBHOM TPY6OHp0BOI[€, HC Y4YaCTByAd B BBIYHUCICHUU
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KOJIMYECTBA TEIIOBOW 3HEpruu. B 3TOM cilydae Takke OTCYTCTBYET HEOOXOIUMOCTh B U3MEPEHUU
(;Tm60 3a1aHUU IPOTPaMMHUPYEMBIX 3HAUCHHH ) TEMITEPATYPhI U AABIICHHS XOJIOIHOM BOIBI.

[To cormacoBanuio ¢ »HEProcHaOXaroliel OpraHU3aIKMEel MOXKET OTCYTCTBOBAaTh OAWH W3
npeoOpas3oBareneil pacxoja Ha MOJAIOIIEM WIM oOOpaTHOM TpyOomnpoBojaax (HE3aBUCHMO OT
HAJIMYHSI WM OTCYTCTBHUS B CXeM€ MOMUTOYHOTO TpyoomnpoBoaa). Hanmpumep:

[Tomarormmii Tpy6OIIpOBOI
OroruieHne
Gviti Pi

OO6partHblit TpyOOIPOBOJ

t2 P2

Tpetuii Tpy6orpoBoa

<

Puc21. Cxema ydera «3akpeiTas» 0e3 moanutku u [1P Ha oOpaTHOM TpyOOTIpOBOIE

B arom ciyuae u3 kaxxaoil mapel (GopMyln, NMPUBEICHHBIX BbILIE, MOXKET ObITh BbIOpaHa
TOJIBKO Ta, B KOTOPYIO BXOJIUT U3MEPSIEMbII PacXO/l.

7.1.4 Cxema ydera «OTKpBITAf»

JlaHHasi cxema MPUMEHSETCS B CHCTEMax TEIUIONOTPEOJICHHs B CiIydae, KOTJia CYIIECTBYET
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTesisiMA pacxoja Ha MOJNAIOMIEM U
obpatHOM TpyOompoBoaax. OOmIMil BU y3J1a ydeTa Il JAHHOW CXEMBI TIOKa3aH Ha PUCYHKE:
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lopsiuee BomocHabxeHME

[Tomarormmii Tpy6OIIpoBOT
Otoruienue

Gviti P1

Ob6patHblit TpyOOIPOBOJ

Gv2t2 P2

[TonnmuTouHsi TPyOOIPOBOL

Gv3t3 P3

[TapameTpsrl X0n04HOM BOABL: | txB PXB

Puc22. Cxema yuera «OTKpbITas»

TennoBas >HEpPrys PaCCUUTHIBAETCS 110 HOPMYyIIE:
Q = My*(hi—hys) — My*(hy—hys) + M3*(hs—hys),
a €CJIM MOIIUTOYHBIH TPyOOIIPOBO OTCYTCTBYET, TO MO GOpMYJIE:
Q = My*(h1—hys) — My*(hy—hys).

Bo BTOpoMm ciydyae mapamerpsl ¢ unaekcom 3 (Gys, ts, P3) moryr nmbo oTcyrcTBOBaTh, TM00
WCIIOJIb30BAThCS ISl ydeTa MapaMeTpOB BOJBI B JTIOOOM JIOTIOTHUTEIIBHOM TPYOONpoBO/E (B T.4. B
I'BC), He ydacTBYs B BBIYUCIICHUH KOJMYECTBA TEIJIOBOM 3HEPruu.

Pacuer TemnoBoil 3Hepruu Mo ykasaHHbIM (OpMysiIaM KOPPEKTHO OCYIIECTBIIETCS TaKXKe B
TaK Ha3bIBAEMBIX «JIETHUX» pexumax padotsl cucreM I'BC ¢ uupkynsauuei, Kkoraa Boja mojiaeTcs
10 OJJTHOMY U3 TPyOOIIPOBOIOB MJIM MEHSETCSl HallpaBJieHUE TI0TOKa BOJIbI B TpyOax.

Hanpumep, nycte B IITaTHOM pexume pabOThl, KOTJa IoJada BOJbI OCYIIECTBIISETCS I10
nojammeMy (mepBoMy) TpyOOmpoBOJy, a BO3BpaT BOAbl — IO OOpaTHOMY (BTOpPOMY)
TpyOOIIpOBOIY, pacueT NOTPeOIECHHON TEIIOBOM 3HEPTUHU OCYILECTBISAETCS 10 (hopMyJe:

Q = Ml * (hl - hxn) - MZ * (h2 - hxn)-
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Ecnu B netHeMm pexume nepekpbIBaeTcsi oOpaTHBI TPyOONpPOBOJ, TO TEIUIOCUETYHK (IpU
COOTBETCTBYIOIICH HACTPOHKeE) GUKCUPYET HYAEBOU pacxos Boabl Gyz 1O 3TOMY TPyOOTIPOBOIY U
(aKkTUYECKH pacCUUTHIBAET NOTPEOIECHHOE TEIUIO MO (hopMyJe:

Q = Ml * (hl - hxn)-

Jnst peanmu3anil TaKOTO TIOBEACHHWS TEIUIOCUETYMKA JIOCTaTOYHO, YTOOBI B HACTpOIKe
nmapaMeTpoB pacxo/ia Mo 00paTHOMY TPYOOIIPOBOIY MPH PacX0e MEHbIIIE MUHIMAIBHOTO (2 TaKkKe
IIpU MYCTOU TPYyO€) HUCIOIb30BANOCH «JIOTOBOPHOE» 3HAaUeHHE pacxoia, paBHoe 0. ViMeHHO Takue
napaMeTpsl yCTaHABIMBAIOTCA IpPHU CTAaHAAPTHOM HAcTpolKe y3ia yuyera (CM. HyHKT «9.2.3.3
CrannmapTHas HaCTPOIKay).

Ecmu nepekpriBaercsa nonatomuii TpyoornpoBoa (Gy; = 0) u mogava BOIbI OCYIIECTBISIETCS
1o oOpaTHOMY TPyOOTIPOBOTY, TO MOTPEOICHHOE TEIIJI0O PACCUYUTHIBACTCS 1O (hOopMyIIe:

Q=—M; * (hy — hyy),

Tak kak mpu 3ToM pexume pacxon Gy u macca M, oTpuuaTenbHas, TO pacCUUTaHHOE
KOJIMYECTBO TEIJIOBOW SHEPruu OyJIeT UMETh MOJI0KHUTEIbHBIN 3HAK.

[Ipu GonpiioM pazbope BOJbI NOTPEOUTENEM, MOKET BO3SHMKHYTh CHUTYyallMs, KOI/a Iojayda
BOJIBI OCYIIECTBIAECTCS MO obouM TpyOompoBomam (pacxon Gy u macca M, OTpHIATEIIbHBIC).
Pacuer mo dopmyrne s OTKPHITONH CHCTEMBI TEIUIOCHA0XKEHHUSI OCTACTCS KOPPEKTHOW M B I3TOM
cirydae.

Jnst paboThl B peXHMMax C PEBEPCOM IOTOKAa He TpeOyercs Kakas-JIMOO CrHermaibHast
nepeHacTpoiika Teriocyerynka. OHaKo, M3MEPUTEIbHBIE MOJYJIH, KOTOPHIE HCIIOIB3YIOTCS B
TaKUX CIydasX, JIOJDKHBl HMETh PEBEPCHBIA PEXHM [0 KaHAJTy pacxoja, T.e. IOJDKHBI OBITh
MPOKAJIMOPOBaHbl Ha TPOJIMBHOM YCTaHOBKE [UIsi OOOMX HaIpaBJIeHUH IMOTOKa BOJBI (CM.
[Ipunoxenue b). Kpome Toro, npu HacTpoiike y3ia ydera JOJKEH ObITh pa3pellieH peBepc MOTOKa
st kaHaina Gv cOOTBETCTBYroOIIEro TpybompoBonaa (cMm. pazgen «7.3.4 IlapameTpsl HacTpOMKH
KaHAJIOB y371a yueTay). JlJs ynmpoIeHus: COOTBETCTBYIONIECH HACTPOUKH, €CITU TPEOyeTC sl pa3peminTh
peBepc MOTOKa MO OOparHOMY (BTOpOMY TpyOOIPOBOIY), B MEHIO TEIUIOCYETYMKA HMEETCS
KoMmaHaa «CTaHmapT, peBepc G2» (cM. pasnen «9.2.3.3 CranmapTHas HACTPOUKAY).

7.1.5 Cxema yuera «ACTOUYHUK»

JlanHast cxema y4yeTa MpUMEHSETCs Ul BOISHBIX CUCTEM TEIJIOCHAOKEHHs (Ha MCTOYHUKE
Ter1oBoM ’Heprun). OO1uMi BUA y3/1a yuera s JaHHOW CXEeMbI IIOKa3aH Ha PUCYHKE:
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[Tomarormmii TpyOompoBoa

OO6parsblit TpyOOIpOBOJ

TloanmuTouHbIA
TpyOOIPOBOA

XomnogHas BoJa,

HCIIOJIb3yEMas IJId IMMOAIMNTKH

Puc23. Cxema yuera «McTouHUK» (7151 CUCTEM TEIJIOCHAOKEHUS )

53

KonuuecTtBo TemnoBoil 3HeEpruu BblUMCHSETCS 1O ¢opMmyne (2) U ee IPOU3BOTHBIM,

MOJIYYEHHBIM U3 COOTHOLIEHUS M) = M, + M3 :

Q =M;*h; — M;*h; — M3*hy,

Q = Ml*(hl_hxn) - MZ*(hZ_hXB)
Q = M,*(h;—h;) + M3*(h;—hyg)
Q = M;*(h;—hy) + M3*(h,—hyg)

(2)

2.1)
2.2)
(2.3)

Takum 00pa3om, €ciau YCTaHOBJICHBI BCE TpU MpeoOpazoBaTess pacxoja (Ha TOJAOIIEM,
00paTHOM U MOANMUTOYHOM TPYOOIPOBOJaX), A (POPMYIIbI BHIYMCIEHUS TEIUIOBOI SHEPTUHU MOTYT
OBITh UCIOJIB30BaHbI MMOKa3aHus 1100 Beex Tpex [1P, nnbo nokaszanus ar000H napel U3 HUX.

Pacuer TemoBoil sHEpruyM Ha UCTOYHUKE TEIJIOBOM HEPTUU BO3MOXKEH M JUIS CXEMBbI, KOI/1a
ycTaHoBJeHBI TObKO ABa [1P u3 tpex. Hanpumep, otcyrcTByeT n3mepenue pacxoaa Gyi:
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[Tomarormmii TpyOompoBoa

OO6parsblit TpyOOIpOBOJ

TloanmuTouHbIA
TpyOOIPOBOA

XomnogHas BoJa,
HCIIOJIb3yEMas IJId IMMOAIMNTKH

Puc24. Cxema yuera «Mctounuk» ¢ neyms 1P

B Takux ciydasx NpUMEHSIETCS COOTBETCTBYIOMmIas mpou3BojaHas dopmynsl (2). s
MPUBEJICHHOTO Ha PUCYHKE BapuaHTa CXeMbl yuera — hopmymna (2.2).

Ecnu B KOHKpETHBIX YCIOBHUSX HUCTOYHHMKA TEIJIOBOM 3HEPTUM HapaMeTpbl XOJIOAHON BO/IbI
(txs, Pxs) COBIAmaroT C COOTBETCTBYIOUIMMHU IMapamMeTpaMu MOAMUTOYHOTO TpyOompoBona (t3, P3),
JUIE U3MEPEHHUs SHTAIBIIMKU XOJIOJHON BOJBI MOXET MCIIOIb30BAThCSI U3MEPHUTEIbHBIA MOMYIIb,
CTOSIILIMI Ha MOAMUTOYHOM TPyOOIIPOBOAE (3TOT MOJIYJIb B CXEME yueTa HCIOJb3YyeTCs JBAXKIbI, KaK
YCTaHOBJIEHHBIN Ha MOJIUTOYHOM TPYOOIIPOBOJIE U KaK YCTAHOBJIEHHBIN Ha XOJIOTHOU BOJE).

IIpu orcyrctBun IIP Ha mnoxmuToyHOM TpPyOONpPOBOAE OTIAZAET HEOOXOAMMOCTh B
M3MEpEHUU TeMIlepaTypbl U JaBJIEHHS Ha 3TOM TpyOompoBoje, T.K. hs He BXoauT B (opmyiy
BBIYMCIICHUS KOJIMYECTBA TEIJIOBOW SHEPruu il cucreMbl TerocHatkenus. ([lapamerpsr t; u P3
HEO0OXOIMMbI B JAaHHON cXeMe TOJBKO il pacueTa maccoBoro pacxona Gys mo o0beMHOMY,
u3mepsieMomy I1P). MI3amepenue napameTpoB X0JI0OHOM BOJIbI B 3TOM cilydae 0053aTelbHO.

7.1.6 Ilpumep y3Ja y4dera ¢ cucremamu oromjiennsi u I'BC

Kak yxe ormeuanoch, kiaccupukanus cxem yuera («TymuxoBas», «3akpbiTas» U T.1.)
YCIIOBHA W SIBJISICTCS JIMIIb OJHUM M3 MapaMeTpoB, C MOMOIIBI0 KOTOPOTo BbIOMpaercs (hopmyra
pacdera TEIUIOBOIl SHEPTUH IIPH HACTPOWKE apaMeTpOB y3J1a ydeTa.

[ToaToMy BO3MOXHa cUTyalus, KOTJa y MOTpeOUTeNs TEIJIOBOM SHEpPruu IpUMEHSETCs
dopmymna s cxembl ydera «McTouHUK» W HA00OpOT, KOTJa HA MCTOYHHKE TEIUIOBOW SHEPTHUU
npuMeHsieTcst GopMyra Ut CUCTEMBI TEIUIOTIOTPEOICHHS.

PaccmoTpuM creayroniyr0 CXemy OTKPBITOM CHCTEMBI TEIUIONOTPEOICHHMS], BKIIOYAIOLLYIO
CUCTEMY OTOIUIEHHSI U TYUKOBYIO CUCTEMY T'OPSYEro BOJOCHA0KEHHUS:
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lopsiuee BoocHabxeHME

Gv3t3 P3

[Tomarormmii Tpy6OIIpOBOT o
TOTICHUE
Gviti Pi

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TapameTpsrl X0n04HOM BOABL: | tXxB PXB

Puc25. Ilpumep ycranoBku UM st y3na ydera ¢ cucreMamu otorieHust u ['BC

Jis naHHOM KoHGUrypanuu y3jia ydeTra BO3MOXKHBI TPH BapHaHTa pacyera TEelIoBOU
SHEPruM, U3PACX0J0OBAaHHONW CYMMapHO Ha OTOIUIEHUE U ropsiuee BoI0CHAOKEHHE.
B nepBom Bapuante BbIOMpaeTcs cxemMa ydera «OTKpbITas» M pacyeT MNOoTpeOIeHHON
TEIJIOBOM PHEPruM BesieTcs 1o (hopmyie:
Q = Ml*(hl_hxn) - MZ*(hZ_hXB)-

OpHako, mpu HanM4uu pacxojpomepa B Tpybomposoge I'BC, oTcyrcTBuM yTedek M eciu
CpPEAHUI Pacxo] B 3TOM TPYOOIIPOBOJE CYILECTBEHHO MEHBIIE, YEM Yepe3 CUCTEMY OTOILICHMS,
MPENNOYTUTEIBHEE UCII0JIB30BATh JBE APYyrue GopMysbl (JTF0O0YI0 U3 HUX):

Q = M,*(h;—h;) + M3*(h;—hyg)
Q = M;*(h;—h;) + M3*(h,—hyg)

Bce Tpu mnpuBeneHHble (GOpMynbl MaTEeMaTHUECKW SKBUBAJICHTHBI (IIPU YCJIOBHM, 4YTO
M;=M;—M;, T.e. Ipu OTCYTCTBUU YyTEYEK), OJHAKO pacyeT MO ABYM HOCIeAHUM (opmylam
MMEEeT MEHBIIYI0 U3MEPHUTENbHYIO OTPEIIHOCTh 33 CUeT MPSMOro M3MepeHus: pazHocTu macc Mj —
M,.

Jlyis HacTpOWKM pacuera TEeIIOBOM PHEPruM MO 3TUM (popMysnaM clieyeT BbIOpaThb CXEMY
yuera «McTouHuK» (HECMOTPS Ha TO, YTO pacueT TEIJIOBON SHEPIHH BEJIETCS y HOTPEOUTENS).

7.2 TlMpumeHeHMe Tennoc4yeTyMKa Ha y3rax y4yeTta

OpaMH TEMI0CUeTYHK, B 3aBUCUMOCTH OT MOJU(PUKALIUU, MOKET OJJHOBPEMEHHO 00CITyKUBATh
70 4-X HE3aBUCUMBIX y3JIOB y4YeTa C pa3HbIMHU CXeMaMH y4eTa.

B cocTaB o1HOTrO y371a yyeTa MOXKeT BXOJUTh 10 3-X TpyOOIpOBOJOB (I10AAI0NINH, 0OpaTHBIH,
MOANUTOYHBIN), A7 H3MEpPEHUs NapaMeTpoB KOTOPBIX (pacxol, TeMmIleparypa M JaBJiCHHE
TEIUIOHOCHUTENIS1) MCIOJIb3YIOTCS u3MepuTenbHbie Moayau (M), mo ogHOMy Ha KaK.bli
TpyOOIIPOBOI.

JIOTIOTHUTENBHO, /U1 U3MEPEHHUS TApaMETPOB XOJIOIHOM BOIbI (TEMIIEPATYPHI tys U TABICHUS
Pxs) MOxeT ucnonp3oBatbes yeTBepThIi UM, He coaeprxkaruii mpeoOpa3oBarTesst pacxoa.
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N3meputenbHbId MOAYNb, YCTAHOBJICHHBIM Ha TMOJameM (WM MEpBOM) TpyOOIpoBOE,
Ooynem o6o3Hauath «MIMl1»; Ha oOpatHOoM (miam BTOpoM) — «MM2»; Ha nmoanUTOYHOM (WK
TpetbeM) — «MIM3»; Mmoaynp A1 u3MepeHus: TeMrnepaTypbl U AaBJIEHUS XOJ0HOU BoJbl — «IM4y.

7.2.1 Bp10Op THIIOB U3MEPUTEIbHBIX MOAYJICH

Ha tpybonpoBojax y3iia ydera MOTYT MCIOJIb30BaThCsl M3MEPUTENIbHBIE MOJIYJU CIEAYIOIINX
TUIOB (MPUBEJECHBI TUIIbI, UCIIOIb3YyEMbIE PU HACTPOIKE y3J1a yyeTa):

— «M121» — u3mepuTenabHble MOAYIIN C 3JIEKTPOMAarHUTHBIM IIpeoOpa3oBaTesieM pacxo/a,
JIBYMS KaHAJIAaMH U3MEPEHUsl TEMIIEPATypPhl U OJTHUM KaHAJIOM W3MEPEHUS AABJICHUS;

— «MO021» —u3MEepUTENbHBIA MOIYJIb C JABYMS KAaHAJIAMHM HM3MEpPEHUs TEMIIEpaTypbl M
OJIHMM KaHaJIOM U3MEpPEHHUs aBJICHNUS,

— «MO021+I1PA» — st0 MO021, ycTaHOBJIEHHBIM BMECTE C MpeoOpa3oBaTeiIeM pacxoja C
MMITYJIbCHBIM BBIXOZOM; BbIxoA I[IPW pomxen ObITh moakimtoueH K Moxyiao MO21,
YCTaHOBJIEHHOMY Ha TOM K€ TPYOOIIPOBO/IE;

— «IIPW» — npeoOpaszoBaTeiib pacxo/a ¢ UMITYJIbCHBIM BBIXOJIOM; MOXET ObITh MOAKIIIOUEH
K umiyibcHomy Bxoty MKTC wiu nu3meputenbabiM Moayiasm tiuna M121 wim MO21.

B Tabnune 11 ykaspiBaercs, kakue Tunbl UM MoryT ObITh MCIOJIB30BAaHbI B 3aBUCUMOCTH OT
CXEMBI ydeTa U HOMepa TpyOoOonpoBoa:

Tabnuna 11. Beibop Tuna UM asis pa3HbIxX cxem ydera

M1 M2 M3 M4
Cxema (na (na (na (na . IIpumevyanue
nmoaarwmeM OﬁpaTHOM NOAINMUTOYHOM | XO0JIOJHOU
TpyOomp.) | TpyOdomp.) TpyOOmp.) BOJI€)
M121 Her Her Her
Pacxonoseng; MO2LHIPH YIM121 MI121
AOMEPEL rrpyp 4 MO21+TTPH “M021+TTP1
Her Py ¥ [IPU
M121 Her Her " Her txs — IPOTPaAMM. WJIN
Tvimonag M2 TIPA YM121 Mi21 MO021 7  |usmepsiercs;
y MO21+TTPH ¥|M021+TTP1 t3 = t,, t, IPOTP. I
e ¥ [1PU H3MepSIeTCS
MI121 MI121 Her " Her tyy — IPOTPAMM. HIIA
Mo021 " Mo21 " MI121 MO021 7  |usmepsiercs;
3akpeitas  |[MO21+IIPU “|MO021+ITPH ¥M021+ITPU t; =1, tp, OPOTP. WIN
Py =¥ Py > 1P u3MepseTcs
Her " Her "
MI121 MI121 Her " Her tyy — IPOTPAMM. HIIA
Orconrrag  |MOZLHIPH YIMO21+I1PU Y M 121 MO021 7  |usmepsiercs;
P TPy 2% Py 2% MO21+ITP1 t3 = t,, t, IPOTP. I
[TPU HA3MEPSETCS
MI121 MI121 Her " Her tyy — IPOTP. MIIN
Mo021 ! Mo021 ! MI121 MO021 ¥ |m3mepsercs
Ucrounuk  [MO21+ITPU Y|M021+I1PU YMO21+ITPU ¥
pPy ¥ pPy ¥ P ¥
Her " Her "

[Ipumeuanus k Tabnuue:
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1 o
) _ TOJIBKO €CJIM COOTBETCTBYIOIIAsd MacCa HC Y4YaCTBYCT B BBIYHCIICHHU TCIIJIOBOU

SHEpruuy;

2 _ rompko B mape (w1 UM1 u UM2) ¢ M121 mm MO21+T1PU;

%) _ B kauectBe M021 U1 H3MEpEHNs TApaMETPOB X0M0AHOH Bobl (MM4) MOXeT GbITh
HCI0JIb30BaH JIF000N U3MEPUTETbHBIA MOy, BXOSAIIMN B JII000H y3e1 ydera, KOTOPbIH
U3MepseT HYXHYI Temreparypy (Hampumep, MI121, crosammii Ha TpyOompoBoae
XOJIOAHOTO BOJOCHAaOKEeHUs1 y motpedutens, win M121, crosumuii Ha MOAMUTOYHOM
TpyOompoBoae Ha uctrounuke (MM3), npu ycnoBuu, 4ToO ty; COBIANAET C t3);

» _ st Bepenii 11O MKTC 2.32 u 6onbie.

B kaxmoi sueiike TaOMMIBI MPUBEIEH CIUCOK JOMYCTHUMBIX THNOB VMM nisi BEIOpaHHOM
cxeMbl ydyera u HoMmepa MM. IlepBeiM B Kaxaom crucke ykazaH Tun WM, npuHATBIA 10
YMOJYaHUIO.

Nameputenpabsie Mogynu M121 u M021 mo3BoJISIOT MOIKIIOYATE 0 2-X TpeoOpa3zoBarenei
TEMIIEpaTypbl U OJHOTO MpeoOpaszoBaTens AaBieHus. [Ipy mpumMeHeHUn B peasbHOM CXeMe ydeTa
KOJIMYECTBO TMOJKII0YAaEMbIX TIpeoOpa3oBareneld MoxkeT ObITh MeHbIe (0T 0 1o 2-x myst 1T u ot 0
no 1-ro ms IIT).

7.2.2 Kanausbl y3J1a yuera

bynem paznuuatrh «kaHalbl y3j1a y4eTa» U «U3MEpPUTEIbHbIEC KaHATIbD».
K nepBbIM oTHECeM cneayronie Gu3ndeckue napameTpsl:

— Gy, t;, Py — 00beMHBIN pacxoj, TeMIepaTypy ¥ JaBJEHUE B MOJAOMIEM (MM IIEPBOM)
TpyOOTIPOBOIC;

— Gy, t3, P, — 00beMHBIN pacxo], TeMIepaTtypy U JaBjeHHE B 0OpaTHOM (MJIM BTOPOM)
TpyOOTIPOBOIC;

— Gys, t3, P3 — 00OBEMHBII pacxoj, TeMIlepaTypy W AaBICHHE B IOANMUTOYHOM (WIJIH
TPEThEM) TPYOOIIPOBO/IE;

— tys, Pys — TEMIEpaTypy W JaBJIICHUE XOJIOJHOW BOJBI, MCIOJIB3YEMOU ISl MOJMUTKH Ha
MCTOYHHKE TETJIOBOM SHEPTHUH;

Ko BTOpEIM — M3MepurensHble KaHansl Moayiaed M121, M021 u MO2 1+I1PU:
— Gy — 2JeKTpOMarHUTHBINA KaHal U3MepeHus oO0beMHOro pacxoaa (tojpko ans M121).

Hcnonb3yercss Uisi U3MEpPEHHUs pacxoja TOJbBKO B TOM TpPyOONpoBOjE, Ha KOTOPOM
ycranoByieH UM;

— t — mnepBbld KaHal uW3MepeHus TemmepaTypbl. Mcnonedyercs uid  M3MepeHus
TEeMIIEpaTypbl TOJbKO B TOM TPyOOIIPOBOJE, Ha KOTOPOM ycTaHOBiIeH M
— t — BTOpoM KaHal u3MepeHHs Temmeparypbl. Mcnonb3yeTcss [uisi U3MepeHus

TEeMIIepaTypbl TOJbKO HE B TOM TpyOONpoBOie, Ha KOTOpOM ycTaHoBJieH VM;

— P — xanan usmepenus nasneHus. VMcnonb3yercs A U3MEPEHUs JaBJIEHUS TOJIbKO B TOM
TpyOOTIpOBOIE, HA KOTOPOM ycTaHoBJIeH 1M

— Gu — uMnynabCHBIA KaHan u3Mmepenus pacxona. s monyns MO21+IIPU ucnonb3yercs
JUIS U3MEPEHUs pacxo/ia TOJIbKO B TOM TpyOOIpoBoe, Ha KoTopoM ycTaHosiieH M. [l
MI121 u M021 — nmist u3MepeHusi pacxojia TOJIbKO HE B TOM TPyOONpPOBOJE, HA KOTOPOM
ycraHoBieH UM.

a Tak)Ke — JIBa UMITYJILCHBIX KaHaa Jyisi m3Mepenus pacxoqa Ha Cb MKTC:
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— W1 — nepBbIil UIMIYIBCHBIN KaHAT U3MEPEHUS pacxoja B JIOO0M TpyOONpoBOAE JHOO0TO
VYV, eciu tun ycranoBiaennoro UM — I[1PU;

— W2 — BTOpOI MMIYJIbCHBIN KaHAI U3MEPEHHUS pacxoja B JItoOOM TpyOONpOBOJE, €CIIH THUII
UM - [1PH.

C nomouIpl0 UMITYJIbCHBIX M3MEPUTEIbHBIX KAHAJIOB pacxo/la PErUCTPUPYETCS TOJIBKO
CYMMapHbI# pacxo]] B TpyOonpoBojie. MrHOBEHHbBIN pacxo] HE U3MEPSAETCS U HE 0TOOpakaeTcs Ha
JHCILIEE TEIIOCUETYHKA.

W3mepuTenbHble KaHalbl 0003HAUUM codyeTaHueM 00o03HaueHuil Homepa UM u ero kanaina,
Hanpumep: “UMI1-Gy” — 31eKTpOMarHuTHbIN KaHail 00bEMHOTO pacxo/a U3MEPUTEILHOTO MOAYIS
M1, ycTaHOBJIEHHOTO Ha mojarouieM (Wi nepsom) tpyoorposojne, “UM3-Gy” — uMnynbCHbIN
KaHaJl U3MEPEHHUs PACX0Jla, PEerucTpUpyeMblii u3MeputenbHbiM MoayiaemM MM3, “MKTC-U1” —
UMITYJIbCHBIM KaHall U3MepeHus pacxoia, peructpupyemsiii Ha Cb MKTC.

W3mepuTenbHble MOIYAM B 3aBUCHUMOCTHM OT THIA HMMEIOT CJIEAYIOIIME H3MEpUTEIbHbIE
KaHaJbl:

Tabnuna 12. Kanasipl u3MepUTEIbHBIX MOTYJIEH

Haauuue kanaja
Tun UM GV t tz P Gn
M121 + + + + +
MO021 - + + + +
MO21+I1PU - + + + +
ITPH1 - - - - -

OOpaTuTe BHUMaHUE, 4TO pe3yibTaT u3MepeHus pacxoja nocpeacrsoM [1PU He moxer ObITh
MOJy4eH C Hero HemocpeacTBeHHO. MmmymnbcHbI Bbixon [P momkeH OBITH MOAKIIOUEH K
uMmiyascHoMy Bxoy UM tuna M121 wnu M021, nu6o x umnynscaomy Bxoay MKTC.

W3meputenbuble kaHaibl Gy, t 1 P npeaHasHaueHsl U1sl ©3MEpPEHHs TapaMeTPOB TOJILKO TOrO
TpyOOIpoBOIa, HA KOTOPOM ycTaHoBJieH UM:

- UMI1-Gy, UM1-t u UM1-P — ciyxkat muist uamepenus mapametpoB Gy, t; u Py;
— UM2-Gy, UM2-t u UM2-P — ciiykat it uamepenus mapametpoB Gy, to u P;
— HUM3-Gy, UM3-t u UM3-P — ciyxkat it uamepenus mapametpoB Gys, t3 u Ps;
— HM4-t u UM4-P — ciykat Juisi ”3BMEPEHHUsI TapaMeTPOB tys U Pys.

W3meputenbHbld  KaHan t; NOpelHAa3sHAadeH Uil W3MEpPEHHs TEMIEpaTypbl B JApyroM
TpyOoIpoBoie (10 OTHOLIEHUIO K TpyOOIpoBOaY, Ha KoTopoM yctaHoBiieH UM). Tak, nanpumep,
n3MepUTeNbHBINA KaHa UM 1-t; MOKET MCTIOIB30BaThCs 711 U3MEPEHUsI TEMIIEPaTyphl BO 2-0M, 3-
€M, WK TpyOOIIPOBOIE XOJIOIHOM BOIBI.

W3meputenbublii kaHan Gy HM3MEPUTEIBLHOTO MOJIYJS NpeJHa3HayeH s IOJAKIIOYEHUS
npeobpasoBarteleil pacxoga ¢ UMIyAbCHBIM BbixogoMm. Eciou tunm UM — sto «MO21+11PWN», TO ero
kaHan Gy npenHa3HayeH JUIsi U3MEPEHMsI pacxoJa TOJBKO B TOM TpyOOIpoBOjE, Ha KOTOPOM
ycranosiieH UM. Ecnu tun UM — sto M121 wnu MO21, To ero xanan Gy ucnonb3yercs Uis
U3MEpPEHUs pacxo/ia TOJIbKO B IPYroM TPyOOIIpOBOJIE.

N3meputenpabie kaHansl MKTC-U1 u MKTC-M2 npennasHadeHbl sl TOAKIIOYCHUS
UMITYJIbCHOTO Bbixoga UM tuna [1PH.

7.2.3 KoHpurypupoBaHue KaHAJIOB y3Jia y4eTa

[Ipu HacTpolike TEIUIOCYETYMKA JIOJDKHA OBITh OTpeAeieHa CBSI3b MEXAY KaHAIaMHu y3ia
yuc€Ta U USMCPUTCIIbHBIMU KaHAJIaMU.

Crnenytomasi Tabnuua NepedyuclseT, Kakue HW3MEpUTENIbHbIE KaHajdbl MOTYT ObITh
MCTIONIB30BAHBI 11 U3MEPEHUS KaXKI0TO M3 KaHAJIOB y3JIa y4eTa:
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Kanan N3mepuTeIbHBbIH KAHAJ
y}:ngaa Bapuanrl Bapuanrt2 | Bapuant3| Bapunant4 | BapuautS | Bapnant6 | Bapuanr?7
Gvi |UMI1-Gy [UMI1-Gy" [UM2-G,"” [MKTC-11" MKTC-112"
Gv: |UM2-Gy [WM2-Gy" [UM1-Gy"” [MKTC-1"”MKTC-112"
Gvs |UM3-Gy [UM3-Gy |UM2-Gy" [UM1-G,"” [UM4-Gy” |[MKTC-U1 [MKTC-U2
t; UMl1-t  |[UM2-t,
t, UM2-t  [AMl-t, |[UM1-t 2
(t2=t1)
ts UM3-t  |[UM2-t |[UMI-t, |[UMI-t UM2-t,"  [UM4-t,”
(t3=t2) (t3=t2 W (t3=t1) (t3=t1 W (t3 I/I3Mep.)
nu3Mep.) u3Mep.)
P, UMI1-P  [UM2-PP
(P1=P,)
P, UM2-P  [UM1-PP
(P2=P1)
P; UM3-P  |[UM2-P  |[UMI-P
(Ps=P2) |(Ps=Py)
tys UM4-t  [AM3-t, |[UMl1-t, |[UM2-t,"
Py NUM4-P

)
2)

— BapHUaHT BO3MOJKEH TOJIbKO HaunHas ¢ Bepcuu [10 MKTC 2.32.
— TOJIBKO Ji1s ciydasi, korga M2 mmeer tun «IIPM» B cxemax ydera «Pacxomomeps» u
TYIHUKOBAs.

Kaxxnas crpoka 3Toi TaOnMIbl ONpeAessieT BO3MOXKHOCTb HCIOJIb30BAHUS HM3MEPHUTENbHBIX
KaHAJIOB JIJIs KaHAJIOB y3ia ydera. Tak, Hampumep, mis KaHaia y3ia ydera Gy; MOTyT OBIThH
MCI0JIb30BaHBI CIEAYIOUINE U3MEPUTEIbHbIE KaHANbIL:

- UMI-Gy MEKTPOMArHUTHBIA ~ KaHal  PacxoJa  HM3MEpPUTEIbHOTO
YCTaHOBJIEHHOTO Ha IEpBOM TpyOorpoBoje (eciu ero tun — M121);
UMI1-Gy — uMImynbCHBIM KaHajdl MOIYJsS, YCTaHOBJICHHOTO Ha TIEPBOM TPYOOIPOBOjIE
(ecmu ero Tanm — MO21+1TPU);
NUM2-Gy — uMIynbCHBIM KaHall MOJYJsl, YCTAaHOBJICHHOTO HA BTOPOM TPYOOIPOBOJIE
(ecnmu Monynb, yCTaHOBJIEHHBbIM Ha ImepBoM TpyOompoBojae, umeer tun [IPU u on
noAkioueH K wMoxaymo tuna MI121 wumm MO21, ycTraHOBIEHHOMY Ha BTOPOM
TpyOOIIpOBOIE);
MKTC-U1 unu MKTC-M2 — oauH M3 2-X UMIYJIbCHBIX KaHAJIOB CHUCTEMHOTro OJjioKa
MKTC (ecnu Moaynb, yCTaHOBJICHHBIN Ha MepBOM TpyoOoripoBoje, umeeT tun [IPU u on
MOAKIIOUEH K uMmyiabcHomy Bxoay Cb MKTC).

MOy,

B Ttabnuue 13 mepeuyucieHbl BCE BO3MOXHBIE BapUAHThl HU3MEPHUTENBHBIX KAaHAJIOB JUIs
KaHaJoB y3i1a ydera. OJHaKO B KOHKpETHOW KOHuUrypauuu YV MOTYT HCIOJIb30BaThCSA TOJBKO
HEKOTOpbIE U3 HUX, B 3aBUCHMOCTH OT CXEMBI y3JIa yyeTa U TUIA YCTAHOBJIEHHBIX U3MEPUTEIbHbIX
MOJIyJIEH.

Tak, s kananoB pacxoaa (Gyi, Gvz, Gy3) BO3MOXKHBI CIIETYIOIINE BAPUAHTHI:

— B ClIy4yae YCTaHOBKHU Ha COOTBETCTBYIOLIEM TPyOOIIPOBOAE U3MEPUTEIBHOIO MOIYJIS TUIIA
MI21 wucnosb3yercs W3MEPUTENBbHBIA KaHal TOJNbKO U3 «Bapuanta 1», T.e.
AJIEKTPOMAarHUTHBIN KaHAJI Pacxo/a;
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— B ClIy4ae YCTaHOBKM wu3MeputenbHOoro wmonayinss tuna MO21+1IPU  ucnons3yercs
U3MEPUTENIbHBIA KaHaJl TOJbKO M3 «BapmaHTta 2», T.e. MMITyJbCHBIA KaHaJ M3MEpPEHUs
pacxona;

— B CiIydae ycTaHOBKHM Moayia tTuna [IPU nenons3yrores ocranpHble BapUAHTBHI.

Jliia xaHalloB TeMIiepatyphl t; U t; Bceraa BO3MOXKHBI IEpPBbIE /1Ba BapuaHTa (MpU HAJIUYUU
COOTBETCTBYIOILIUX M3MEPUTEIbHBIX KaHAJIOB B YycTaHOBIeHHBbIX MM). Drto o3Hayaer, 4TO
TeMmiieparypa B 1-oM U 2-oM TpyOOIpOBOJAX MOXKET M3MEPATHCS KaK C IMOMOIIbIO KaHAIOB «t»
pasHbIX u3MeputenbHblx Moayned (MMM1-t u MM2-t cooTBETCTBEHHO), TaK M JBYMs KaHalaMH
onHoro uaMepurensHoro moayist (UM1-t u UM1-t; wim UM2-t, u UM2-t). Tpetuii Bapuant ans
kanana t; (MM1-t) MmoxxHO BBIOpaTh TONBKO st cxeMm «Pacxomomepsi» u «TynukoBasy, €Ciau THI
WM na BTOpOoM Tpybormposoe — [IPU.

Jlnst kananos t3 u P3, B Bepcusax [10 remnocuerunka menee 2.49, ecnu B koHpurypauun YY
MMeEEeTCsl U3MEpPUTENbHBIN KaHal, yKa3aHHbIM B Bapranre 1, To ncnomns3yeTcs oH U TOIpKO OH. Eciu
KaHaJ, yka3aHHbIH B Bapuanrte 1 He cylecTByeT, MOKET UCIOJIb30BaThHCS JIF000H IpYroi BapuaHT.

Hauunas ¢ Bepcum 2.49 nmns xaHayioB t3 U P3 MOryT MCIonb30BaThCsl BCE BapUaHThI U3
Tabsnuupl 13 (U3 CyIECTBYIOIIMX).

Hst octanpHbix KaHaioB (P, P2, ty, Py): ecnmu B koHurypammm VYV umeercs
M3MEPUTENIbHBIN KaHall, yKa3aHHbIM B Bapuante 1, To ucnosib3yercs OH U TOJIBKO OH. B mpoTMBHOM
cllydae — MOXeT MCII0JIb30BaThCs JIF00OH Ipyroi BapUaHT.

B npunoxenun H npuBeneHbl HEKOTOPbIE BO3MOKHBIE KOHPUIypaIlMH y3JI0B yueTa, KOTOphIE
JNEMOHCTPUPYIOT IpuMepbl BbiOOpa TunoB M Ha pa3inyHbIX TpyOONpoOBOJaX M HCIOJIb30BAaHUE
HU3MEPHUTCIIbHBIX KaHAJIOB 3THX M B 3aBHCUMOCTH OT CXEMEI yd€Ta B COOTBETCTBUU C Ta6J'II/IIIaMI/I
11 u 13. Eme oqun npumep paccMoTpeH B pazzaene 7.2.4.

7.2.4 TlpuMep KoHGUTrypauuu y3jia y4yera

PaccMoTrpuM  crenmyromiylo  KOHQUIypamuio — y3da — ydeTa  3aKpbITOH  CHCTEMBI
TEIIONOTPEOIICHUS:
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. MI121
[Momarommii TpyOGOIIPOBOIT
OTtorieHue
Gvit1 P1
OOparHsbIit
TpyOOIIPOBOI
2
I1PU
[Toanurounbnit
TPyOOIIPOBOLI
pyborip Gvs t3
MO021
ITapameTper P
XOJIOZHOM BOIBI: txB PxB

Puc26. Ilpumep ycranoBku UM myist cxeMbl yueTa «3aKpbITasd

B kauecTBe U3MEpPUTENIbHBIX MO1yJIEH UCIOJIB3YEM CIEAYIOIINE TUIIbI:
— MI21 — na nonatouiem tpy6onposoe (MM1);
— TIPU — na nognutournom (UM3).
— MO021 — nns u3MepeHus: napaMmerpoB xosofHoi Boasl (MM4) B ciyuae, korna Takoi
croco0 ormnpeaeneHusl MapamMeTpoB XOJOJHOW BOJbI YCTaHOBJIEH JIOTOBOPOM MEXKIY
MOCTABILUKOM U OTPeOUTENEM TEIJIOBOM 3HEPTUH;

B mpsaMoOyronpHbIX paMKax = yKa3aHbl IapaMeTpbhl TEIUIOHOCUTENS] B  KaXIOM U3
TpyOONIPOBO/IOB, KOTOpPHIE M3MEPSAIOTCS IpU peanu3aluu y3jla ydera. B oBajax — TUIIBI
npuMeHeHHbIX VM. JluHMM MeXJIy HUMHU YKa3blBalOT MOJKIIIOYEHHUE COOTBETCTBYIOLINX
NepBUYHBIX ITpeoOpa3zoBareneil k UM.

B nanHOM BapuaHTE yCTaHOBKM H3MEPHUTEIbHBIX MOJAYJIEH H3MEPUTEIbHBbIE KaHAJbI JUIs
kaHasioB y3na yudeta Gy, t, Py, to, tgs, Pxs ompenenensl onHo3Ha4YHO (BO3MOKEH TOJBKO OJIMH
BapuaHT Juisi BbeIOOpa). Ilpm HacTpoiike koHpurypanmu YY HEOO0XOIMMO JHIIb BBIOpATh
M3MEepUTENbHbIE KaHAJBI JJIs U3MEPEHUs MapaMeTpoB NoaAnuToyHoro Tpydonposoaa (Gys, t3, P3) u
naBieHus B 00patHoM TpybompoBoe (Py).

1PN (ycraHOBIEHHBIH HA NOJNUTOYHOM TPYOONPOBOJE), MOKET OBITh MOAKIIIOUEH K
m3meputenbHbiM KaHanam UM1-Gy, UM4-Gy, MKTC-U1 wim MKTC-U2 (1o cxeme Ha puUCyHKE
BbIOpaH Bapuant UM4-Gy).

I[IT nns w3MepeHus TemmepaTypbl t3, MOMKET OBbITh MHOJKIIOYEH KO BTOPOMY KaHAILy
TeMIieparypbl usmepurenbHbix Moayiaeit UM1 wiu M4 (1uig cxembl Ha pUCyHKE BbIOpaH BapuaHT
NM4-t,). TIpu oTOGOpe BOJBI HA MOIMUTKY TOJBKO M3 OJHOTO TPyOOIpoBojaa (TOJAIOIIET0 WU
obparnoro) IIT s u3MepeHuss Temmeparypbl t; MOXHO HE YCTaHaB/IMBaTh, a B KauecTBE
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U3MepuTeNnbHOro kaHaia BeiOpate UM1-t (mpu orGope u3 monaroiiero TpyoonpoBoja, MpH 3TOM
t3=t;) umu UM1-t, (mpu oTGOpe n3 00paTHOTO TPYyOOTIPOBOIA, TIPH STOM t3=t7).
B tabnuue gana cBojKa NpUBSI3KU KaHAJIOB /711 PACCMOTPEHHOU CXEMBbI:

Kanaa y31a yyera | U3MepuTe/bHbBIN KaHAJ

Gwi NUM1-Gy
sz HET
Gvs NM4-Gy
(Bo3moxHBI Takke Bapuantel UM1-Gy, MKTC-U1 wunun
MKTC-1N2)
t M-t
t; NMI1-t,
t3 M4-t,
(Bapuantel: UM 1-t, ecu t3=t;; UM1-t; eciu t3=t,).
P, NM1-P
P, UMI1-P (ecnu P,=P,), unu nporpammupyemoe 3HaueHue
P; NMI1-P (ecnu Ps=P,), unu nporpammupyemoe 3Ha4eHHE
tys NM4-t
Py M4-P

7.3 TapameTpbl HaCTPOMKMU TenriocyeTYMKa

Hactpoiika mapameTpoB TeriocyeTynka JUisi KOHKPETHOM CXeMBbl y3jia yueTa IPOU3BOJAUTCS B
NOpSAAKE IIYHKTOB JIaHHOTO pas3ziena. TeIuloCUeTUYMK MOXKET OJIHOBPEMEHHO paboTaTh ¢
HECKOJIbKUMHU HE3aBUCUMBIMU y371amMu yuera (1o 4-x). HacTpoilika Bcex mapameTpoB AOJDKHA
IIPOBOJIUTBCS OTAENBHO Ul KaXI0T0 y3/1a ydeTa.

7.3.1 IlapamMeTpbl HACTPOHKH CXEMbI y4eTa

Jlyis BbIOOpA cXeMBbI yueTa HE0OXOAUMO:
1. BpiOpaTh THII cXeMbl y4eTa U3 CIHCKA:
— OrcyrcTBYET;
— Pacxonomepsr;
— Tynukosas;
— 3akpblTas;
— OrtkpsliTas;
— HcrouHuk.
2. Yka3aTb, KaKHe U3 PacXx0l0B TEIUVIOHOCUTE/Sl Y4aCTBYIOT B (popmyJie BHIYHCICHUSA
KOJIMYeCTBA TeIJIOBOH JHepruu. Bo3MoOKHBIE BapHaHTHI JUISl KaXKJIOTO THIIA CXEMBI
yueTa npuBeieHb! Boile B Tabnuie 10 «®opMyiibl BEIYUCICHUS TEIIJIOBOM SHEPTUM.

JlanHbIe TTapaMeTphl («TUII CXEMBI Y4eTa» U «ydacThe pacxona B opmyne») B meHio MKTC
AMEIOT o00o03HauyeHnss «CxemMaYu» H «Gl yu.B Q», «G2 yu.B Q», «G3 yu.B Q»
coO0TBeTCTBEHHO. [10/1po0HO CTpyKTypa MEHIO TEIUIOCUETYMKA OMKMCAaHa Jaliee.

OcoOeHHOCTH BCEX CXE€M YyyeTa MpHUBEACHBI B MPEeAbIAYIIUX pasfelax, KpoMmMe THuia
«OtcyTcTBYeT». DTOT TUIl MOXKHO YCTAaHOBHUTH JUISl y3ja y4€Ta, CTAaBILErO0 HEHYXXHBIM B CiIydae,
ecyn 3ToT YV He nociennuit no cuety. Hanpumep, eciin He0OX0IMMO BBIKIIIOUUTH U3 paOOThI 1-blii
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VYV, ocraBus paboTars BTOpoH. I BEIKIIOUEHHs U3 pabOTHI y3iia ydeTa, NOCIEIHEro Mo CYeTy,
MPENNOYTUTEIbHEE TPOCTO YMEHBIIUTD YUCIIO Y3J10B Y4eTa (CM. HUXKE).

Jna y3noB ywera Ttuma «OTCyTCTBYET» HHMKAaKHUE IapamMeTpbl HE OYyAyT H3MEpAThCA U
PErucTpUpPOBATHCS.

7.3.2 IlapaMeTpbl HACTPOUMKH Y'Y ISl U3MEPUTEJIbHBIX MO1YJIEH

Jlig Kaxaoro w3 4yeTbipex u3MepuTenbHbix monyied (MM1 ... UM4) neobxonumo 3aaathb
CJIEIYIOLIME ITapaMeTPhL:

1. BbIOpaTh THMI H3MEpPHUTEIBHOr0 MOAYJS (3aroJlOBOK B MEHIO: «TwMI») U3 CIHCKa:
«Het», «M121», «M021», «MO21+I1PW», «I TP .

Bo3moxHble BapuaHThl BbIOOpa JUIsl KaXKJIOTO THIIa CXeMbl ydera M Homepa UM
npencranieHsl B Tabnune 11 «Beidop Tuna UM s pa3HbIX CXeM ydeTay.

2. BBecTn cereBoii ajpec (3arojlOBOK B MEHIO: «AZpec)), COBIAIAIONINNA C 3aBOJICKUM
Homepom 1M (kpome UM Ttuna I1PU).

3. BBecTm amaMeTp YCJOBHOIO NPOX0Ja (3aroJIoBOK B MEHIO: «Ily») B MWLIUMETpPax
(Tompko mst UM, umeromux npeodpa3oBaTeib pacxoaa).

4. Yka3zaTh THIl HMIYJIbCHOTO BXo/a VIM: akTUBHBIN WM TaCCUBHBIN (3ar0JIOBOK B MEHIO:
«AKT .MMny). g [IPU ¢ maccuBHBIM BBIXOJIOM («BEPTYLIKa») CIEIYET UCIOJIb30BaTh
aKTHBHBIN BXOJ (HacTpolika «Jja»), HHa4ye — IaCCUBHBIN BXOJ (HacTpolika «Hem»). Ecin
MMITYJIbCHBIM BX0J VMM He ucnoJib3yercs, HACTpOMKY apaMeTpa BBIIIOJIHATh HE HYXKHO.

7.3.3 IlapamMeTpbl KOHTPOJIS NIPU pacyeTe TeNJIOBOH IHEPr UM

Jljis KOHTPOJIsl YCIIOBUM BBIYMCIIEHUS TEINIOBOW SHEPTUH CIIEAYET BBECTH MapaMeTphbl:
1. Bki0OYMTH WJIH BBIKJIIYUTH PeKUM CHHXPOHM3alMM HHTerpatopoB M u Q
(3arosyioBok B MeHI0: «CuMHXp. M m Q»). Eciau uHTerpaTopsl CUHXpOHU3ZHUPYIOTCA, TO,
IIpU OCTAaHOBKE HWHTEIPUPOBaHUSA TEIUIOBOM oHeprun Q 1o r000M mIpUYuHE,
OCTAHAaBJIMBAIOTCA TaKKe MHTErpaToOpbl Macc TPyOOIPOBOIOB, Pacxo 1 TEIIOHOCUTENS MO
KOTOPbIM  y4acTBYeT B  BBIYHMCIEHUM KOJMYECTBAa TEIUIOBOM dSHepruu  (Iyid
JIOTIOJTHUTEIbHBIX TPYOOIIPOBOJIOB PEKUMM CHHXPOHW3ALIMK 3HAuY€HUs He umeeT). Eciau
MHTErpaTopbl HE CUHXPOHU3UPYIOTCS, TO IPU OCTAHOBKE HMHTErpatopa (Q MHTErpaTopbl
Macc MOTYT IMpOJOJDKAaTh HakaluBaTbCs (NP OTCYTCTBUM OmIMOOK). Pexum
CUHXPOHM3AIMK CJeIyeT BKIIOYaTh, €CJIM, HalpuMep, IpH MOArOTOBKE OTYETOB
HEe0oOXouMO OyIeT NepecuuThiBaTh MapaMeTpbl TEIIONOTpeOneHusl Mo (akTuyeckoit
TEMIIEPATYpPE XOJIOHOM BOJIBI.
2. BpbiOpaTh peakumio Ha cuTyanuio At < Aty, (3arosioBok B MeHI0: «dt<miny), rae At =
t; — to, (At = t; — tyy — I TYODUKOBOM CXeMbl y4eTa); Atmin — MUHUMAJIbHO JOMYyCTUMAs
pa3HoCTh TeMiieparyp, u3 Bapuanton: «OILIMBKA», «Het ommOkm».
3. BaecTu 3HaueHue Atmin (3arosioBok B MeH1o: «dtminy) — TonbpKo ecinu peakuus Ha At <
Atmin — OLLIMBKA.
4. BpiOpath peaknuio Ha curyanuro W < 0 (3arojoBok B MeHIO: «W<O0»), rne W —
TEIUTIOBasi MOITHOCTh, U3 BapuaHToB: «OIIIMBKAY, «Het ommbkmny.
Ecnu npu paboTe TemnocueTynka BO3ZHUKAET J1H00ast U3 MEPEUNCIICHHBIX CUTYallui U peaKlus
Ha Hee 3anaHa kak «OUINBKA», To HakomjaeHne MHTEerparopa KOJIUYECTBA TEIJIOBOM PHEPTUU U
COOTBETCTBYIOILIETO BpeMEHU paboThl oOcTaHaBiuBaioTcs. Ilpu 3TOM B apxuB coOObITHI
3aIUCBIBAETCS co00IEeHre 00 ommoKe.
Ecnu Bo3HHMKaeT cuTyalusi, peakiusi Ha KOTOpyro 3a/1aHa Kak «Hert ommbku», To HaKOIJIeHHEe
MHTErpaTopa MpoJ0JKaeTCsl, a COOTBETCTBYIOIIEE COOBITUE — HE 3aHCHIBACTCS.
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7.3.4 IlapaMeTpbl HACTPOMKHN KAHAJIOB y3JIa y4eTa

Jnst kaxknoro u3 kaHanoB y3na ydeta (Gyi, ti, Pi, Gva, ... txs, Pxs) HeoOXommmo 3amaTth
CJIeYIONIME TTapaMeTphl (M3 TPUBEACHHOTO HWXKE MOJHOTO CIHCKA MapaMeTpoOB, UISI KOHKPETHOTO
KaHajia HaCTpaI/IBaeTCSI TOJIBKO 49aCTbh, B 3aBUCHUMOCTHU OT THIIA y3ﬂa y‘IeTa, THIIA I/I3MCpI/ITCHBHOFO
KaHaJIa U crioco0a ero u3MepeHus):

1.

BoiOpaTh M3MepuTeIbHBINH KaHAJ (3arojioBoK B MeHIo: «Karamy). [logpobuee — cMm.
paznen «KoHduryprupoBaHue kaHaJIOB y3i1a yueTta». KpoMe A0myCcTUMBIX U3MEPUTEIbHBIX
KaHaJOB B cCHHMCKe BbIOOpa mnpucyrctByer BapuaHT «lIporpamm». Ero craenyer
UCIO0JIb30BaTh B Cllyyae, KOTJa OTCYTCTBYET COOTBETCTBYIOIIMH IpeoOpa3oBareb,
Hampumep, JaTuuk jaasieHus. [Ipu Takom BbIOOpe B KayecTBe pe3yjbTaTa U3MEPEHHS B
JAHHOM KaHaJle IPUHUMAETCsl IporpaMMupyeMoe 3HaueHue (KoHcranTa). /st kaHana txs
BO3MOXEH TaKKe BapuaHT «3uma/JleTo», korja mporpaMmMHpyeMoe 3HAuY€HUE 3a7aeTcs
OTJIEIbHO JJIS JIETHETO U 3UMHEr0 IEPUOI0B.

Jig cinydas, Korja 3HadeHHE B KaHaje Yy3jla ydera Mmporpammupyercs (uis
M3MEpUTENBbHOTO KaHajla BbIOpaH BapuaHT «lIporpamm»), HE0OX0AMMO BBECTH 3TO
nporpaMMupyeMoe 3HadeHHe (3arojJloBOK B MEHIO: «3HaueH»), KoTopoe Oyner
HCI0JIb30BaThCS B KAUECTBE Pe3ysIbTaTa U3MEPEHUS B JAHHOM KaHaJe.

Jljig TeMiiepaTypbl X0JI0HOM BOJbI, KOT'/Ia 3HAUEHUE 3TOT0 IapaMeTpa MporpaMMHUpyeTcs
Ha pa3Hble 3HAYEHHUsS JJIs 3MMHEr0 U JIETHEro IEepuojOoB, HEOOXOIAMMO BBECTU ITH
3HauYeHus (3aroJOBKU B MEHIO «txBBmuMa)» U «txBJleTo), a TaKXKe 337aTh J1aThl HaYaJIa
JIETHETO M 3UMHETO0 TIeproioB («Haullera» u «Hau3mmse») B popmare .MM, rae /1
— nenb mecsna (1 ... 31), MM — vomep mecsma (1 ... 12).

g y3na ydera «Pacxomomepbl» HEOO0XOAMMO BbIOpaTh THII HM3MepsieMOll cpeabl
(3aroyioBok B MeHIO: «Tum cpepns») u3 BapuanToB: «Bomay, «Kumkocte», «['a3y,
«Qndueprusi»,  «pyroe».  (as  AIEKTPOMArHWTHBIX  PacXxoJOMEpPOB  BBIOOP
orpaHuuuBaercs Bapuantamu «Bona» u «Kuuakocte).

Jlnia ciydasi, Korja TUIl BBIOPAHHOTO M3MEPUTENBbHOI0 KaHana «Gu», a TUIl U3MepseMoil
cpenbl «Bomay, «Kuakocte» unu «l'a3», HEOOX0IUMO BBECTH BeC UMITYJIbCA B JINTPAX
Ha UMITYJIC (3ar0JIOBOK B MEHIO: «JImTp/mMny). [ u3mMmepseMoit cpelibl « IIDHEPT U
HEOOXOJIMMO BBECTH KOJIMYECTBO UMIYJIbcOB Ha KBT*uac (3arosoBox B MeEHIO:
«vn/xBrUy»). Jlns npyrux THTIOB HM3MeEpsSeMOW Cpelpl HEOOXOIMMO BBECTH BeEC
HMITyJIbCa (3ar0JI0OBOK B MEHIO: «Bec MMII»).

g tuna cpensl «KHIKOCTh» HEOOXOIMMO BBECTH ee IUIOTHOCTh B KUJIOTpaMMax Ha
KyOndeckuii MeTp (3arojloBOK B MeHIO: «IlmoTH,kr/m3»). Ecim tum BeIOpaHHOTO
U3MepuTeNnbHOro Kanana «Gu», HaCTpoiika TaKoro KaHajia Ha 3TOM 3aKaHYMBAETCsl.
BBecTu 10roBopHOe 3HAUeHMeE NPU ANNAPATHOH omMOKe M3MepeHus: (HEHCIPaBHOCTD
B HU3MEPUTENBHBIX LEMNsX, MO0 OTCYTCTBHE CBSI3U C HU3MEPHUTEIBHBIM MOJIYJEM).
CoOTBETCTBYIOIIMI 3ar0JIOBOK B MEHIO: «ArBOmM6)». Eciu Takoe 3HaueHHE HE BBOJAUTCS
(B MeHIO yKka3blBaeTcsi «HeT»), TO NpPU BO3HUKHOBEHUHM IaHHOW OIIMOKU pe3ysbTaT
U3MEpEeHUsl B KaHAJIe CUUTAETCS] HEOIPEIEICHHBIM U B apXUB COOBITHI JienaeTcs 3amnuch
00 omubOke. 3HaueHUE BCEX PACUETHBIX MApaMETPOB, 3aBUCAIIMX OT JAHHOIO KaHala
(MaccoBbIX pacxoZ0B U TEIUIOBOM MOIIHOCTH) TAaK)KE€ CTAHOBUTCS HEOIPEICIICHHBIM, a
COOTBETCTBYIOILIME MHTETPATOPbl U BPEMEHA pabOThl OCTAHABIMBAIOTCS Ha MEPHUOJ 0
ycTpaHeHus: JaHHOM ommOku. Eciu ’xe m0oroBopHoe 3HaueHHe 3agaercs (B MEHIO
yKa3bIBaeTcs «Ja» M BBOJAUTCS YMCIIO, Ha3bIBAEMOE JOTOBOPHBIM 3HAYEHHEM), TO, NPHU
BO3HMKHOBEHUHU ammnapaTHOW OLIMOKH M3MEpEeHUs, B KauecTBE pe3yjbTaTa U3MEpPEHUs B
JAaHHOM KaHajle OyJeT MCI0JIb30BaThCsl BBEIEHHOE JOTOBOPHOE 3HAUEHHUE, a paciyeT BCEX
[apaMeTpoB y3ia yuyera Oy/eT NpoJ0DKaThCs, KaK MpU OTCYTCTBHS OIIMOKHU U3MEPEHHUSL.
PekoMeHyeTcss MCIOJIb30BaTh JOTOBOPHOE 3HAYEHHE IpU amnmapaTHoM omwulke Jyis
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KaHaJOB M3MEPEHHs JABJIEHUS, YTOOBI B Cllydyae UX OTKa3a TEIUIOCYETUUK IMPOJ0IIKAI
pacueT U HaKOIUIEHWE TEIUIOBOM SHEpruu (BIUSHHUE AABJIEHHSA Ha pacyeT IapaMeTpoB
TEIUIONOTPEOJIEHUS OUE€Hb HE3HAYUTEIBHO).

8. BBecTH MUHUMAJIbLHOE JOIIyCTHMOE 3HAYeHMe [T pe3ylIbTaTa U3MEpPEHUs (3arojoBOK B
MEHIO: «MMHMMYM)).

9. BBecTH J0roBOpHOE 3HA4YeHHE NPHU pe3yabTare U3MEepeHHs MEeHbIe MUHUMAJIbHOI0
JAOIYCTUMOI0 3HAauyeHWsl (/UI1 KaHaja pacxojla C pa3pelieHHbIM pEBEpCOM — IMpHU
pe3yibTaTe u3MepeHus 1o adCOMIOTHON BEITMYMHE MEHbIIE MUHUMAIBHOIO JIOIYCTUMOTO
3HAYEHHUS, CM. PUCYHOK HIKE). 3arojoBoK B MeEHIO: «OrBMmm». /[leiictBue sTOro
napaMmeTpa aHaJIOTUYHO JOTOBOPHOMY 3HAUEHUIO MIPH anmnapaTHON OLIMOKE U3MEPEHHUSL.

10. BBecTn MakcuMaJibHOE JIONYCTHMOe 3HAYEHHe Ul Pe3ysibTaTa U3MEpEeHUs (3aroioBOK
B MEHIO: «Makcy).

11. BBecTH 10roBOpHOE 3HAYECHHE NIPH pe3yJbTaTe H3MepeHHus 00/IbIIe MAKCHMMAJIbHOIO
JAOIYCTHMOT0 3HaYeHHH (3aroJI0BOK B MeHIO: «JTBMakcy). JlelicTBue 3TOro napaMmerpa
AQHAJIOTUYHO MPEBITYIIHM JOIrOBOPHBIM 3HAYEHHUSIM.

12. BBecTn nmpefeibHOe (MakCUMalbHOE TI0 aOCOJIOTHOM BEJIWYUHE) AOIMYCTHMOeE
peBepcHOe 3HAYeHMe Ui pe3ylibTaTa M3MepeHus (3arojioBoK B MeHIO: «IIpemPeBy).
Ecnu 310 3HaueHMe paBHO HYJIO, TO PEBEPC MOTOKA 3alpelIeH W 3HAYECHHE PE3yJbTara
U3MEpEHUsl CPaBHUBAETCS TOJbKO C MHUHUMAJIbHBIM U MaKCHUMAaJbHBIM JOINYCTUMBIMU
3Ha4YeHUAMU. ECiy BBEIEHO OTPHULIATENIBHOE JOIMYCTUMOE PEBEPCHOE 3HAYEHUE, TO PEBEPC
[IOTOKAa pa3pelieH M 3HaueHue pacxoja OyneT KOHTPOJMPOBATHCA HA BBIXOJ 3a 3TO
3HaueHue (CM. pUucyHOK naiee). [Tapamerp HacTpauBaeTcs TOJIBKO JUIsl KaHalla pacxo/a.

13. BBecTH 10roBOpHOEe 3HAYeHHE NPH pe3yJbTaTe U3MEPEeHHs MEHbIIe IpeleJbHOro
JAOIYCTHMOI0 PeBePCHOI0 3HaYeHH (3arojioBOK B MeHIO: «IrBPeB»). JlelicTBUe 3TOTO
rmapamMerpa  aHaJOTMYHO  MNPEIBIAYIIMM  JIOTOBOpPHBIM  3HadeHusM.  [lapamerp
HAaCcTpauBaeTCs TOJBKO UL KaHaja pacxo/1a ¢ pa3pelIeHHbIM PEBEPCOM ITOTOKA.

14. BKII0OYNTH JIM00 BBIKJIKYUTH JATYMK NMYCTOH TPYObI (3arojloBOK B MEHIO: «HIIT»).
JHloctoBepHocTh paboThl naTunka myctoil Tpyos! (HIIT) He rapantupyercs, Tak Kak €ro
IIOKA3aHUs 3aBHUCAT OT COCTaBa BOJABI M OTJIOKEHUM HA CTEHKAaxX IPOTOYHOM YaCTH
pacxogomepa. IIpu cranmapTHOW HacTpolike OH BhIKItOYeH. Brxmrowats IIT ciemgyet
TOJMBKO TpU KpailHEeH HEOOXOOUMOCTH U TPU KOHTPOJE ero paboTOCTIOCOOHOCTH.
[TapameTp HacTpanBaeTCs TOJIBKO IS KAaHAJIA Pacxo/a.

15. BBecTH peaknui0 Ha NOKA3aHUs JaTYMKA NYCTOM TPYObI (TOJBKO JUIsi KaHaia
n3mepeHus pacxojna ¢ BkiodeHHbIM JIIIT; 3aronoBok B MeHo: «IlycTTp») U3 CIUCKA:
«OIINBKAY, «HeT omuokm.

Ecnu npu paborte Terocyerynka cpabaThiBaeT JAaTUYUK MYCTOM TpyObl, a peakuus Ha 3Ty
CUTYalMIO 3aJaHa Kak «OLIMBKA», TO HAaKOIJIEHUE MHTErPATOPOB MACCHI, KOJIMYECTBA TEIJIOBOM
SHEPrud U COOTBETCTBYIOLIMX BpPEMEH pPaOOThl OCTAaHABIMBAIOTCSA. Takke MpPU STOM B apXUB
coOBITHI 3anKcbIBaeTCs coodiieHne 06 omnoke. B mpoTUBHOM ciydae rpu cpadaTblBaHUU JaT4uKa
nmycTol TpyObl IMOKa3aHHE KaHalla M3MEPEHUs pacxojla B COOTBETCTBYIOLIEM TpPyOOIpOBOE
oOHYyIIsIeTCS.

[Ipu HanMuUMK TOrOBOPHBIX MUHUMAJBHBIX U MAKCHUMAaJIbHBIX 3HAYEHMH, AJIs JIF00OTO KaHala
y31a ydyera (B T.4. — KaHaja pacxo/a C 3allpellleHHbIM PEBEpCOM) IOKa3aHWE JAaHHOrO KaHala
(3HaYeHHe, UCTIOIb3yEMOE JUIsl BCEX PacueToB U /ISl OTOOPa)KEHUsl Ha AMCILIEE) B 3aBUCUMOCTH OT
M3MEPEHHOTO 3HAYEHUsI NUMEET BUJL:
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AXpacy

JIrB.MaKC H-=====mmmmmmmmacccmaaocaaaa-as r—

JAre.MuH

Puc27. 3aBucuMocTh nokazaHus KaHaJla OT U3MEPEHHOTO 3HAUEHUS IPU BBEJIEHHBIX
MUHUMAaJIbHBIX U MAaKCUMAJIbHBIX JIOTOBOPHBIX 3HAYCHUSIX

rae
— XusM — pe3yiabTaT U3MEPEHUS B KaHalle, IIOJYyYEHHBIH C H3MEPUTEIBHOIO
npeoOpas3oBaress pacxo/a, 1aBJIeHUs, TEMIIEpaTyphl;
— Xpacu — BeJIMYMHA, HUCHOJb3yeMmas JUisl JNalbHEHIIMX pacueToB U OTOOpaKeHMsI Ha
nuciuiee (Moka3aHue TEII0CYeTUrKa JUIsl JaHHOTO KaHasa);
— Mun, Makc — 1onycTuMble MUHUMAJIBHBIE 1 MAKCUMAaJIbHbIE 3HAUECHUS IS KaHAJIA;
Jrs.muH, J[rB.Makc — JOTOBOpPHBIE 3HAYEHUs, IPUMEHSAEMBIE IPHU BBIXOJIE U3MEPSIEMOU
BEJINYMHBI 32 MUHUMAJIBHOE U MAaKCHUMAJIbHBIC 3HAYCHUS.

Jlig kaHayia pacxoja C pa3pelieHHbIM pPEBEPCOM COOTHOLIEHUE MEXAY H3MEpPEHHBIM
3HAYEHHUEM M MOKa3aHUEM TEIIOCUETUYHKA OYIeT CIeayOUIUM:
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/

JrB.Makc A

JrB.pesB.

Puc28. 3aBucuMoCTb MoKa3aHus KaHajla Pacxojia ¢ Pa3pelieHHBIM PEBEPCOM OT
HU3MEPCHHOI'0 3HAUCHUA ITPHU BBEACHHBIX JOTOBOPHBIX 3HAYCHUAX

7.3.5 Ilyck cyeTa MHTErpPaToOpoOB

B MoMmeHT wu3MeHeHMs 3HaueHWW JIIOOBIX TapaMeTpOB HACTPOWKH y3iIa yuera, Uis
WCKIIFOUYCHHSI CJIydaeB palbOThl C 3aBEJOMO HEMPABWJIBHBIMA HACTPOUKAMH, TETUIOCUETUHK
nepexoauT B pexuM «OcTaHOBa cueTa MHTErpaTOPOB» Ui AAHHOTO y3ia ydera. [lpm sTtom
MIPOJIOJDKAIOT PAaCCUMUTHIBATHCS IOKa3aHMs BO BCEX KaHajaxX Yy3jia ydera, HO IIpeKpauiaercs
CYMMHUPOBaHUE WHTETPATOPOB MACChl, 00beMa, TEIIOBOM SHEPTUH U BpeMeHH paboThl. I[lostomy,
[IOCJI€ 3aBEPIICHUS BCEX HACTPOEK, HEOOXOIMMO IPOU3BECTH IYCK CYETa HHTErpaTopoB (CM.
koMaHay «IlycTuTe cdeT!) B ONMMCAHUHN MEHIO TEIJIOCUCTINKA).

[Ipn BKIIFOUEHHHM MHUTAHHUS TETUIOCYETYMKA OH aBTOMATHYECKH BOCCTAHABIMBAET COCTOSHHE
cyeTa UHTErpaToOpoB.
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7.4 BHUMAHMUE! PekomeHaauum no nopsaaKy HaCTPOUKM napameTpoB
y3na yyeTta

XOTSl KOJMYECTBO IapaMeTpOB, MOCTYIHBIX IPU HACTPOMKE TEIJIOCYeTYHKa, JOBOJIBHO
BEJIMKO, HACTPOMKA TpeOyeT MUHUMAJIbHBIX YCHIIUN, €CIIU MPUAEPKUBATHCS CIEAYIOIIETO MOpsiIKa.

[Ipun ycraHoBKe TeruiocueTyMka Ha OOBEKTEe, Mepesl TeM, KaK HauaThb €ro HacTpauBaTh,
HEO0OX0IMMO MPOBEPUTh NPABWILHOCTH YCTAHOBKH JAaThl M BpeMeHHM (cM. pazznen «0») u
BBITIOJTHUTH KOMaHy «OUMCTKa BCexX HacTpoek» (cM. pazaen «9.2.1.8»).

Hactpoliky kaxoro y3na yyera He00X0AUMO IIPOBOAUTD B CIEAYIOIIEM MOPSIIKE:

1. BeiOpate ¢dopmyny pacdera TemioBoi 3Hepruu (cM. pazaensl «7.3.1 Ilapametpsr
HacTpOMKU cxembl yaetay u «9.2.3.1 HacTpoiika cxeMbl yueray).

2. JIig Kaxaoro M3MEPHUTEIBHOTO MOIYJIS BBECTH €ro aapec W auaMmerp (pasmensl «7.3.2
[TapameTpsl HacTpoiiku Y'Y 171 U3BMEPUTENBHBIX MOYyIe» U «9.2.3.2 HacTpoiika u3aMepUuTEIbHbBIX
MOTyJIE»).

3. Bemonanuth KoMaHOy «CTaHmapTHass HacTporka» (pagen «9.2.3.3 CranmaptHas
HacTpolKa») WM KoMaHJy «CTaHmapT, peBepc G2» i ciydas, €cid B 0OpaTHOM
TpyOOINIpOBOJIE JIOIyCKaeTCcsi peBepC IOTOKa (TeueHue BOJbl B OOpaTHOM HaIpaBJIEHUU) U
M3MEPUTENbHBIA MOJTy/Ib, YCTAHOBJICHHBIM Ha 3TOM TPYOOIIPOBOJIE UMEET PEBEPCHBIA PEKUM (CM.
[Ipunoxenue b).

4. Jlng Tex KaHaJOB y3ja ydeTra, JJs KOTOPBIX OTCYTCTBYIOT M3MEPUTEIbHBIE KaHaJbl WIH
naT4uKy (KaKk TMpaBWwiIo, 3TO0 — txB W PxB — Temmeparypa W JaBlieHHE XOJOJHOW BOIBI Yy
noTpeduTenel TEIIOBOM YHEPTUHU, a TAKKE YacTO — JAaBjeHus B TpyobomnpoBogax — P1, P2 u P3) —
YCTaHOBUTH TMPOTrpaMMHUpPyEMble 3HAu€HUS (KOHCTAHTHI) BMECTO HM3MEPSEMBIX 3HAUYCHUU (CM.
paznensl «7.3.4 [lapameTpbl HACTPOUKHM KaHAJIOB y3J1a yaeTay u «0
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Hacrpoiika kaHayioB y371a y4deTay).

5. Ilpu HeOonpmION CpeaHEedl pa3HOCTH TEMIIEpaTyp MEXAy MOJarolllUM U OOpaTHBIM
TpyOONIPOBOIAMH W TPU OTHOCUTEIBHO PE3KUX IMepernagax TeMIepaTypbl B IOJAIOIIEM
TpyOOIIPOBO/IE€ YAaCTO BO3HHUKAET CHUTYaIlMs, KOTJA 3Ta Pa3HOCTh TEMIEpaTyp KpPaTKOBPEMEHHO
OITYCKAETCsl HM)KE MUHUMAJIBHO JAOMYCTHUMOTO Mpeesia U JIaXke CTAaHOBUTCS oTpuuarenbHou. [Ipu
CTaHJAPTHOW HACTPOMKE IMapaMeTpoB TEIUIOCUETYMKA ATa CHUTyalUsl CUMTaeTcs OIMOOYHOM (C
TUATHOCTHKON At < Atpin, Wt W < 0), 1 Ha mepuo/, NoKa JJIUTCS 3Ta CUTYyalus, OCTAHABIMBACTCS
HAKOIUJICHHE HMHTErPATOPOB MACChl M TEIJIOBOM 3HEpruu. i1 MCKIIOYEHHsS] TaKUX CIy4aeB, IO
COIJIACOBAHHUIO C MOCTABUIMKOM TEIUIOBOW SHEPIUH, CIEAYET YCTAHOBUTH PEAKIHIO TEIIOCUETUHUKA
Ha 3TH CUTyalluu Kak «HeT omwmBxm» (CM. MyHKTH 2 U 4 B pa3aene 7.3.3 I[lapameTpbl KOHTPOJIS
IIPU pacyeTe TEIUIOBOM dHEPrun).

Hacrtpoiika mapameTpoB y3na yd4eTa, MpOBEJACHHAS YKa3aHHBIM CIIOCOOOM, OOecredyrmBaeT
HOPMAaJIBbHYIO pa0OTy CXEMBI ydeTa /IS MOJaBISIoNero O0IBIIMHCTBA CUTYalnii. boyee nertanpHyro
HACTPOMKY IMMapaMeTPOB JOIMYCKAETCS MPOBOJIUTH TOJIBKO MOCJE TIIATEILHOTO M3YYEHUS JAHHOTO
«PyKOBOJICTBA IO 3KCIUTyaTallN».

Hrak, B 00JbUIHHCTBE CJYYAEB /I HACTPOMKM V3JIa YYeTa J0CTATOYHO:

e BriOpaTh cxemy yuera U ¢opmyJiy pacyera TenJI0BOM IHEPrUHU;

e Baectu agpeca (HoMepa) U3MepUTEIbLHbIX MOJVJIEl M HX IHAMETPbI;

e Bpinoauutsh koManay «CTaHaapTHAsi HACTPOHKAY.

e BaecTu nporpamMMupyemble 3HAUYEHHs JUISl KAHAJOB Vy3Ja ydeTa, Ul KOTOPBIX

OTCYTCTBYIOT M3MEPHUTEIbHbIE KAHAJbI;
e Broimoauuth komMaHay «llycTures cueT!) (pasgea 7.3.5);

e IIpoBepurh NPABUILHOCTHL HACTPOUKH (pazaen 7.5).

7.5 [poBepka NpaBUNLHOCTU HACTPOMKN U BBOA B 3KCNnyaTauuio

[Tocne HACTpOMKK BCEX MapaMeTpOB TEIJIOCUETYMKA HEOOXOIUMO MPOBEPHUTH MOKA3aHUS BO
BCEX KaHajaxX BCEX Y3JIOB ydeTa W yOeIUThCS, YTO OHM COOTBETCTBYIOT PEAIbHBIM 3HAUCHUSM, a
MHTErpaTopbl Macc, 00bEMOB, TEIUIOBOI 3HEPIHMHM U BPEMEHU pabOThl €KECEKYHIHO M3MEHSIOTCS,
OTpaXkasi MPOIECC HAKOIUIEHUs. Takke ciaeayeT MPOBEPUTh NMPABUIBHOCTH JAaThl U BPEMEHU B
TEIJIOCYETUHKE U IPU HEOOXOIUMOCTH — OTKOPPEKTUPOBATD UX.

[Tocne aToro cienyeT BHIIOIHUTL KOMaHAy «OUYUCTUTh apXUB» JUISl KaX/I0T0 y3/1a ydeTa (CM.
ONMCAHHWE MEHIO), OCTaBUTh 3AlllUTHBIN nepexiodarenb «MoHTaxHbI» B mojoxeHue «On» u
OIIOMOMPOBATh JOCTYI K HEMY. PacnosiokeHue nepexirodaress ykazaHo B npuioxeHuu 1.

Buumanue! Ilo  komanae «OUYHMCTMTL __apXWB» NPOMCXOJAUT _OOHYJEHHE BCeEX
HHTErPaTOPOB y3/a y4YeTa W CTHPAHME BCEro HAKOIUICEHHOr0 apxuBa y3jaa ydera. [lostomy
TaKyr OIIEpalliI0 MOYKHO NPOU3BOJUTH TOJIBKO IOCJIE NMEPBUYHOM HACTPOMKHM y3Jla ydera IIpHU
MOHTAaXe, JIM00 €CIIH HET H€O6XOI[I/IMOCTI/I B COXPaHCHHNU HAKOIIJICHHBIX JaHHBIX.
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8 OTtoGpaxaemble 1 perucTpmpyembie napameTpbl

8.1 OpraHusauus apxmBoB TennonoTpedneHus

K apxuBam mapameTpoB TEIONOTPEOICHHS OTHOCATCSI YaCOBOW U CYTOYHBIN apXUBBI. B 3THX
apXuBax PErUCTPUPYIOTCS (IS KAXKIOTO y3J1a y4yeTa):

1) ITapameTtpsl, onpezenstomue Gopmyiny pacuera TEIJIOBON SHEPruu (THUI CXEMbI yyeTa U
MPU3HAKU YYacCTHsI pacXoJ0B B (OpMYysi€ BBIYUCIIEHUS TEIUIOBOM SHEPTUN).

2) CpenHeudacoBble (Ui 4acCOBOI'O apXWMBa) M CPEJHECYTOUYHBbIE ([UIsI CYTOYHOTO apXuBa)
3HAYEHUS JAABJICHUU U TeMIiepaTyp (Jajblie M0 TeKCTY — CPeIHUE 3HAYEHUS):

— CpelIHEB3BELICHHAsl TeMIlepaTypa B KaXIOM U3 TpeX TpyOOIpOBOAOB IpH MPSIMOM U
PEBEPCHOM TEUEHHUHU TeruioHocuTens (ti+, ti—, ta+, tr—, ts+, t3—) — B rpagycax Lenscus (°C)
¢ nquckpetHocThio 0,01°;

— cpenHee aOCOJIIOTHOE JaBlieHHME B KaXXJIOM U3 Tpex TpyOompoBoaoB (P, P», P3) — B
Kkre/cM” (aGCOMIOTHBIX TEXHIYECKHX aTMocdepax, ata) ¢ ZuckpeTHocThio 0,001;

— CpeaHEeB3BEIICHHAs TEMIIEpaTypa U CPEIHEE NAaBJIICHUE XOJIOIHOM BOBI (tys, Pxs) B TEX ke
€IMHHULIAX.

3) PesynbTaThl MHTErpUpoBaHHs (CyMMHUpPOBAaHHSA) MacC U OOBEMOB TEIJIOHOCUTEIS,
TEIJIOBOM SHEPruHM, BPEMEHAa WHTEIPUPOBAHMSI MacC, 0ObEMOB U TEIUIOBOM SHEPIruM, BpeMeHa
OTKa30B IPU UHTETPUPOBAHUH TEIJIOBOW SHEPrUU (JaJIbLIE MO TEKCTY — UHTEIPATOPBI):

— HHTErpaTopbl Macchl B KaXJOM M3 TpeX TpyOOIpPOBOJOB MpHU MPSMOM U PEBEPCHOM
teueHuu teroHocurens (M;+, M;—, M+, My—, M3+, M3—) — B ToHHax (T);

— HMHTETpaToOpbl 00beMa B KaXAOM U3 Tpex TpyoompoBoaoB (Vi, Vi, Vi) — B KyOH4ecKkux
MeTpax (M°);

— uHrerpartop yreuku (M; — M) u unrterpatop noameca (M, — M) — B ToHHax (T);

— HHTerpatop TemioBoi sHepruu (Q) — B rurakanopusix (I'kan);

— BpeMeHa paboTbl UHTErpaTopoB Macchl U oobeMa (Tpwmi, Tpmz, Tpwms) — B Hacax;

— BpeMs paboTel nHTErparopa reminoBoit snepruu (Tpg) — B yacax;

— 5 BpeMeH OTKa30B IIPU MHTETPUPOBAHMM TEIJIOBOM SHEpruu — B yacax. llepBoe Bpems
OTKa3a CYMMHUpPYET BpeMsi OTKa3a H3MEpPUTEIbHBIX KAHAJIOB, JPYTHX alapaTHbIX
OTKa30B, BpeMs, KOTJa TEIJIOBas MOIIHOCTh OTpULIaTElbHas, a TaKKe BpeMsi OCTaHOBa
unterpatopos (¢ Bepcuu 01.17). Bropoe — Bpems, korjia pacxo/ TEIIOHOCUTENS B OJTHOM
13 TpyOOIIPOBOJOB MEHbIIE MHMHUMaJIbHOro. Tperbe — Bpems, KOrja pacxoj
TEIUIOHOCHUTENSE B OJHOM M3 TpyOONpPOBOJOB O0Jjbllle MakcUMaibHOro. YerBeproe —
CyMMHUpYET BpeMs, Korja Iepernaj TeMmIepaTyp MexAy IOJalluM U 00paTHBIM
TpyOONpoBOJaMU  MEHbIIE  MHUHUMaidbHOro. IlsToe — BpemMs  OTKIIIOYEHHS
anekTponuTanus. Bpems paboThl MHTErpaTopa TEMJIOBOW 3HEPIUU U 5 BPEMEH OTKa30B
IpU HMHTETPUPOBAHUM TEIJIOBOM OSHEPruM B CyMME JalOT IOJHOE BpeMs padoThbl
TEIJI0CYETUHKA.

K vacoBomy nepuoay perucrpanuu napaMeTpoB TEIJIOHOCUTENSE OTHOCUTCS MEPHOJ] BpEMEHU
¢ YUY gacoB 00 munyr 00 cexynn mo YUY ugacoB 59 MuHYT 59 CeKyHJ BKIIOYUTENBHO IO 4acam
temiocuerunka, rae Y4 —yac cyrok ot 00 mo 23.

K cyrouHoMy mnepuoay perucrpanuu I1apaMeTpoOB TEIUIOHOCUTENSI OTHOCHUTCS IIEPUOJ
BpeMeHn ¢ 00 gacoB 00 mumHyr 00 cexynn mo 23 wgaca 59 MuHYT 59 CeKyHI OJHUX CYTOK
BKJIFOUHUTEIIBHO.



Tennocuerunk MKTC. PykoBoacTBO MO AKCIUTyaTallluu 71

B Teuenue kaneHIapHbBIX CYTOK (110 4yacaM TEIJIOCYETYHMKA) CYMMHPOBAHUE HMHTETPaToOpOB
BEJETCSl B 4acOBOM apxuBe. HayaibHBIMM 3Hau€HUSIMU HHTETPaTOpPOB JUIsl CYMMHUPOBAaHHUS B
JAHHOM apXUBE SBJIAIOTCS OCTaTKH OT CYTOYHBIX HHTErPAaTOPOB 3a MPEAbIAYIINE CYTKH (CM. Jajiee).
[lo oxoHuaHuio Kaxjgoro uvaca (B MomeHT BpemeHu YUY:59:59) pesynabTarsl CyMMUPOBaHHS
MHTErpaTopoB 3a MPOLIEAIINNA Yac CKJIAQIbIBAIOTCA C HMHTErpaTopaMy 3a MPEAbIIyUIUMil yac H
3alMChIBAIOTCA B YacOBOM apXuB (BMECTe C JPYIMMH MapaMeTpamMu, B T.4. CPEIHEYaCOBBIMU
3HaueHusiMu) ¢ orMmeTkoil Bpemenn YU:59:59. (Ecam B MOMEHT CMEHBI KaJIEHJApHOTO 4aca
TEIUIOCYETUYUK He paboTaj, Takas 3alKuch BcEe paBHO Oyner chopmupoBaHa MpU BKIOYEHHUH
TEIUIOCYETUYHKA C OTMETKOM BpPEMEHH, COOTBETCTBYIOUIEH MOMEHTY BBIKJIIOUEHUS MUTaHUS
TEIJIOCYETUHKA).

[To oxoHuaHuu cyTOK (B MOMEHT BpeMeHH 23:59:59), uiu npu BKIIOYEHHUH TEIJIOCUETYHKa B
ClIeyIollue CYTKH, mocie (OpMUPOBaHUS OYEpeAHONW 4YacoBOM 3amucu (OPMHUPYETCS TaKxke
ouepesiHas 3aluch B CyTOYHOM apxuBe. /[ pacuera cpeHUX 3HAUYEHUHN 3a CYTKH HCIOJIb3YIOTCS
CpeIHME 3HAueHUs U3 BCEX 3alMcell 4acoBOro apxuBa 3a mpomenmue cyrku. [Ipu pacuere
MHTErpaTopoB JJIsi HOBOW CYTOYHOW 3alMCH 3HAYEHHs] MHTErPaTopoB W3 MpeAbLAylled 3amucu
CYTOYHOTO apXuBa CKIAJbIBAIOTCS C pe3ylbTaTaMM MHTETPUPOBAHUS 32 HCTEKUINE CYTKU
(mocnenHss 3amuch B 4acoBoM apxuBe). IlomyueHHble TakuM oOpa3oM cpeiHHUE 3HAYEHHS U
3HAYEHUS] MHTErPaTOPOB 3aIUCHIBAIOTCS B KAUYECTBE HOBOM CYTOYHOM 3allCU C MOMEHTOM BPEMEHHU
23:59:59 (unm ¢ MOMEHTOM TPEIBIAYIIETO BBIKIIOUEHHS TerocuyeTdynka). OcTaTku  OT
CYMMHPOBAHUSI MHTErPaTOpPOB 3AMKCHIBAIOTCS B YaCOBOW apXWB C MOMEHTOM BpeMeHH 23:59:59
(WM ¢ MOMEHTOM MpPEAbIAYIIEr0 BBIKIIOYEHHS] TEIUIOCUETUMKA) U CIyXaT HayaJlbHBIMU
3HAYEHUSMU JJI1 CYMMUPOBAHUS B 4aCOBOM apXUBE B TEUEHHE OUEPEIHBIX CYTOK.

CyMMHpOBaHHE HHTETPaTOpPOB B apXuUBax BEIETCS C MOMEHTa BBOJA TEIUIOCUETYMKA B
AKCIUTyaTalUIo (TOYHEE — C MOMEHTA BBINOJIHEHUSI KOMaHAbl «OUUCTUTh apXUB» IPU 3aBEPIICHUU
HACTPOMKH TEIIOCUETUUKA).

8.2 ApxuB coObITUN TensocyeTYnNKa

B 3T0T apXuB 3anuchIBaOTCS U3MEHEHUS Pa3IMUHbIX TapaMETPOB COCTOSHUS TEIIOCYETUHKA
U y3710B yuera. Kaxas 3anuch COAEpKUT CIIEIYIOLTYI0 HH(POPMALIHIO:

— Jlata u Bpems, B KOTOPOE€ IPOU3O0ILIO COOBITHE (C TOUHOCTBIO JI0 CEKYH/IbI);
Howmep y3na yuera;

— WHupekc napamerpa cocTOSIHUS (CM. HUXKE);

— 3HaueHue OolMOKY MapaMeTpa COCTOSHUS;

— Macka ocTaHOBa c4eTa HHTErpaTOPOB MACCHI U TEIUIOBOM YHEPIUH.

3HaueHue OLMOKU MapamMeTpa COCTOSHUS, paBHOE 0, 03HAYaeT OTCYTCTBUE OLIMOKHU (JI1O0
HOMHMHAJIbHOE 3HaUYeHUE napameTpa). HeHyneBoe 3HaueHHe 03Ha4aeT OMMOKY UM HEHOMHUHAJILHOE
3HAYEHHUE MapaMeTpa COCTOSHUSI.

CekyHIHBIN OTPE30K BPEMEHU, KOTOPbII COOTBETCTBYET BPEMEHH 3aIIMCU B apXUB COOBITHS O
BO3HMKHOBEHUU OIIMOKH, MPUBOJALICH K OCTAHOBY MHTErPaTOpOB, HE YUHUTHIBAETCS BO BPEMEHHU
paboTel 3TUX UHTErpaTopoB. CeKyHAHBIN OTPE30K BPEMEHH, COOTBETCTBYIOIINI BPEMEHH 3aIlCH B
apxuB CcOObITHSI 00 OKOHYAHWUU OIIMOOYHOM CHUTyallUM, YUWUTBHIBAETCSI BO BPEMEHU pabOTHI
HUHTErpaToOpoB.

[lepeuenr mapaMeTpoB COCTOSHUS M 3HAYEHHUS OLIMOOK 3TUX IapaMETpOB IPUBEACHHI B
«PykoBojacTBe no cunteiBanuio apxuBoB U3 MKTC u pacnieuatke 0T4ETOBY.

8.3 MapameTpbl, OTOOpaKaeMble Ha AUcCNee TensocyeTYNKa

Ha pucnnee temocueTdynka 0ToOpakaroTcsl CaeAYIOUIUE TapaMeTpbl COCTOSIHUS Y3JI0B yueTa:
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Hara u Bpems terocyerdynka B ¢opmare JJ:mm:I'T u YU:MM:CC, rne 1 — uucno
Mmecsma (01 ... 31), mm — HOMep Mecsimia (01 ... 12), I'T — nBe mocnennne uudpst roxa (00
... 99), Y4 — gac cyrox (00 ... 23), MM — munyta (00 ... 59), CC — cexynna (00 ... 59).
HaxomnieHnast TerioBast »HEprus (MHTErpaTtop) ¢ MOMEHTa BBOJA TEIUIOCYCTYHKA B
AKCIUTYyaTallI0 MO0 TEKYIIMH MOMEHT BpeMEHH (IUIi KaXIOro y3ia ydera). TOYHOCTH
MIPEACTABICHUS — JECATh JNECATHYHBIX paspsaoB. Enuaunsl usmepenus: ['kain, ['JDx,
MBT*4. O603HaueHHNE — Q.

WuTerpaTtopel Macc TEIUIOHOCUTENSI B TpyOONmpoBoJax Y3J0B ydera. TOYHOCTh
MPEJCTAaBICHUS — JAECATh NECATHUYHBIX pPa3psAaoB. ENWHUIBI M3MEpeHHs: TOHHBI (T).
O0o3nauenue — M, My, Ms.

WuTerpatopel 0o0beMa TEMJIOHOCUTENS B TpyOONpoBOjAax y3i10B ydera. TOYHOCTH
MPEJCTAaBICHUS — IECATh NECATUYHBIX paspsioB. EJAWHUIBI M3MEpeHHs: KyOWdecKue
metpsl (M). O6o3Hauenue — Vi, V,, V.

Bpemst paboThl HHTETPATOPOB TETUIOBOM SHEPTHH M MAcChl. EJMHUIIBI M3MEPEHUS: Yachl.
JluckpeTHOCTh TIPH BBIBOJIE TTOKa3aHuH (1ieHa mutaamero paspsaa) —0,0001 gaca.
Texymiast TeruIoBasi MOITHOCTH Ha y3J1e ydeta. TOYHOCTh peACTaBICHUS — 5 IECSITUIHBIX
paspsanoB. Exuanier uamepenus: ['kan/a, MBT. O6o3Hauenne — W.

Tekymuii  MaccoBBIi  pacxoJ  TEIUIOHOCUTENS B TpyOompoBojax. TOYHOCTH
MPEJCTAaBICHUS — 5 NECATUYHBIX pa3psinoB. Exuaunsl mmepenus: 1/4. O003HAYCHUE —
Gm1, Gmz, Gs.

Texymuid 0ObEeMHBI  pacxoJl TEIUIOHOCUTENS B  TpybompoBonax. To4HOCTh
TIPEICTABICHAS — 5 IeCATHUHBIX Pa3psioB. Exuanmsr u3meperus: M /4. OG03HAUCHHE —
Gvi, Gv2, Gys.

Temneparypsl B TpyOOIIpoBOax U TeMIiepaTrypa XonoaHoi Boabl. Juckpernocts — 0,01°.
Enunuust uamepenust: rpanycsl Llenscus (°C). O603Hauenue — ty, to, t3, tys.

[lepenax Temmeparyp MeXay MOJAIOMIMM U 0OpaTHBIM TPyOOTpoBOAaMH. [IMCKPETHOCTD
—0,01°. Eguauner uzmepenust: °C. O6o3Havenue — dt.

JlaBneHust B TpyOOTNpOBOJAaxX W JaBJICHHE XOJIOJHOW BOJbl. ENWHUIBI M3MEpeHus: arta
(atmocdepa TexHuyeckass aOcoJtOTHasA), atu (arMocdepa TexHUUYECKas H30BITOUHAs),
Mlla-a, MIla-u (abcomtotHoe OO0 H30bITOUHOE naBineHue B MIla). JuckpeTHocTh —
0,01 armocdepst, umu 0,001 MIla. O603naueHue — Py, P,, P3, Pys.

Kpome mapameTpoB y3710B ydeTa, Ha JUCIUIEE OTOOPaKAIOTCS:

Bce mapameTpbl HaCTPOWKH TEIUIOCYETUYHKA U Y3JIOB yYETa.

ApXuBbI IapaMeTPOB TEIIONOTPEOICHUSI.

Pa3znuynas nuarsoctuueckast ”HQpopmarus.

WNudopmanust 0 COCTOSSHUM U MapaMeTpax IulaT pacHIMpeHus (MpH KOMIUIEKTAl[Ud UMU
CHUCTEMHOTO 0JI0Ka).

[TogpoOHoe omucanue mnopsaaka U (Gopmata OTOOpPaKEHUsI MEPEUHCIECHHBIX MapaMeTpoB
MIPUBECHO B CIIEYIOLIEM pa3Jiere.
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9 PaboTa ¢ MeHIo TennocyeTymka

B AaHHOM pa3acii€ OIMMCBIBAIOTCA MPUHIUIIBL pa60TI)I C TCIJIOCHECTYUKOM C HCIIOJIB30BAHUECM
PacCIIOJIOKCHHBIX Ha €T0 HI/IHGBOfI IMMaHCJIN KJIaBUAaTypbl U JUCILICA.

B kax1plif MOMEHT BPpEeMEHHU Ha JHCIIeE TEIUIOCYETYHKA OTOOpaKaeTcs TOJIBKO HEOObIIas
4acTh €ro napametpoB. s noctyma k ApyruMm napaMmerpaMm HEOOXOJUMO BBINOJIHUTH HEKOTOPHIE
JEHCTBUSI C TIOMOIIIBIO0 HAYKATHS KJIABHIII HA KJIABHATYPE TEIUIOCYETYHKA (CM. j1ajiee).

Knapumm 6ynem 0603Ha4ath yrioBeiMu ckoOkamu. Hanpumep: <Esc>, <2>. Ecnu TpeOyercs
OJTHOBPEMEHHOE Ha)KaTHe JBYX KJIABUIII, TAKOE JACUCTBUE OyaeM 0003HAYATh CICTYIOINM 00pa3oM:
<Shift>+<—>. B stom ciydyae HeoOxoauMo HakaTh kinaBuury <Shift> u, yaepxuBas ee, Haxarb
KJIaBUIILY <—>.

9.1 MMpuHUUNbI paboTbl C MEHIO

Bce mapaMETphbl TCIIOCUETUMKA, K KOTOPBIM HMMCCTCA AOCTYIl C IIOMOLIBIO KiIIaBHUAaTypbl U
JUCIUIes,, OPraHU30BaHbl B HEKOTOPYIO MHOTOYPOBHEBYIO CTPYKTYPY, Ha3bIBaEMYIO Jajie€ MEHIO.
Kaxnprii ypoBeHb MEHIO TIPEACTABIISIET COO0M HAOOP CTOJIOIOB, COCTOSIIHX, B CBOIO OYEpEelb, U3
CTPOK (MJIM ITyHKTOB) MeHI0. CTpOKa MEHIO CIYXKUT JU00 Ui 0TOOpakeHUsI 3HaYEHHsI HEKOTOPOTO
napamerpa, JM0O CIYXUT IS BBIMOJHEHUS HEKOTOPOW KOMAaHIbI, JIUOO SBJISIETCS BXOJOM B
CIEAYIOUIUNA YPOBEHb MEHIO.

9.1.1 HaBuranus mo MeHIO

Jljig HaBUTaIMK 110 MEHIO (TIEPEMEILIEHUS [0 MYHKTaM MEHIO) CIyXaT KJIaBHILU:

— <—>>Hu <«> — IJI nepexoga MexXay CTOJIOIIAMH MEHIO OJHOTO YPOBHSL. KnaBuma <—>
CILY’)KUT Ul Tepexojia K cleaymomeMy croiduy meHro. KnmaBuma <«—> ciyxuT ais
nepexosia K MpeJblayleMy CToJIOy MEHI0. DTOT Mepexo] OCYLIECTBISETCS MO KpPYTy:
€ClIM HaXaTh Ha KIABHINY <<«—>, HAXOISICh B IEPBOM CTOJIOIE MCHIO, IOMAJCM B
MOCJIETHUI CTONOEL; ecy HakaTh Ha KJIaBUILY <—>>, HaXOJSCh B IOCJEIHEM CTOJIONE
MEHIO, TIOTIaJIeM B MEPBBINA CTOJIOCII.

— <I>wu <|>— U4 nepexo/ia MeXxay CTPOKaMH OJTHOT'O CTOJIOAa MEHIO BBEPX U BHU3.

— <Esc> — 15 BO3BpallleHUsl K Hauyaldy cToslua, MepBoMy CTOJIOLY TEKYIIEero YpOBHS U
MPEbIAYIIEMY YPOBHIO MEHIO (MHOTOKpPaTHOE Ha)KaTue ATOM KJIAaBUIIM BCErJa MO3BOJISET
BEPHYTHCS B UCXOHYIO TOUKY MEHIO U3 JIIO0Or0 IMMyHKTa MEHIO).

— <Enter> — s BXOJa B MEHIO CIIEIYIOILIEr0 ypOBHS (€CIM TEKyllas CTPOKa MEHIO
SBJIIETCS BXOJOM B CIIEQYIOLIUN YpOBEHb MEHIO) WJIM BBINOJHEHUS] (YHKUHMH (eciu
TEKYIlasi CTPOKAa MEHIO SIBJISIETCSI UMEHEM (DYHKIIMH).

— <Shift>+<1>, <Shift>+<2>, <Shift>+<3>, <Shift>+<4> — g nepexIrOYeHUS Ha
COOTBETCTBYIOIINH y3€l yueTa (CM. HacTpoiky uncia Y'Y B myHkTe 0).

Homep otobOpakaemMoro B JaHHBIMI MOMEHT y3jla y4yeTa BBIBOAMTCS B IEPBON MO3ULIMU
BEpXHEN CTPOKH auciies (BblIENEeH cepblM (OHOM mpu H300paxeHUH ¢opmaTa CTOJIOLA — CM.
HIKE).

OnHOBpEMEHHO Ha JUCIIEE OTOOpPa)X)aroTCS CTPOKU TOJBKO M3 OJHOTO CTOJOIa MEHIO.
Texkymui MyHKT (CTpOKa) MEHIO OTMEYAETCs KypcopoM BO IEepBOM CTOJOLEe Ha ’KkpaHe. Eciu Bce
CTPOKHU CTOJIOLIa MEHIO HE YMEIIAIOTCS Ha JHCIUIee, Ha HeM 0TOoOpakaeTcsi TOJIbKO 4acTh CTOJIONA,
BKJIIOUAIOIas TEKYIIMHM MyHKT MeHIo. [Ipu nepemenieHnu no cTpokaMm MEHIO C MOMOIIBIO CTPEIOK
<1>wu <|> oTroOpakaemas 4acTh CTOJIOIA TAK)KE CABUIAETCS BCIE 3a TEKYIIEH CTPOKOH.
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9.1.2 Pe:xum pegakTHpPOBaHMS NapaMeTpPOB

Ecnu Ttexkymuii myHKT MeHIO (B KOTOPOM HaxOJUTCS Kypcop) COIEpPXKUT J000H u3
HACTPaWBaE€MbIX ITapaMETPOB TEIUIOCUETYUKA, TO JUISl IEPEX0/ia U3 peKUMa HABUTaLUMU 110 MEHIO B
PEXHUM peJaKTUPOBAHUS 3HAUEHUS ATOrO IapameTpa HeoOxo1uMo HaxkaTh kiaBuuly <Enter>. Bxoa
B PEXHM pEIaKTHpPOBaHUS JI00OOr0 mHapaMerpa TEIUIOCYETYHMKA BO3MOXKEH TOJIBKO B PEXHUME
Hamagku (IpU  TOJIOKEHHWH, MNPOTUBOMOJOXKHOM  «On»  3allUTHOTO  MEepeKIroyaTesnent
«MoOHTaXHBII»), B IPOTUBHOM cllyyae Ha)kaTtue kjaaBuiu <Enter> B TakoM ITyHKTE MEHIO HE OyJeT
MMETh HUKaKoro 3ddexra.

B pexume pemakTHpoBaHUsS Kypcop M3 IMEpPBOTO CTOJOLIA Ha HSKpaHe IepeMellaeTcs B
MO3ULMIO, TJIe 0TOOpakaeTcs 3HaUEHUE apaMeTpa.

Ecnu 3Hayenue mapamerpa HpeacTaBiisieT co0OM HEKOTOpOe 3HAYEHHE W3 OTrPaHUYEHHOTO
CIIMCKA, TO Mepedop 3TUX 3HAYEHUM OCYIIECTBIISAETCS MOCIEI0BaTENbHBIM HAXKaTUEM KJIaBHIIU <|>
(B pexuMe peJaKTUPOBAHNUSA).

Ecnu 3nHauenue nmapamerpa npejacTaBisieT coO0l YMCIEHHOE 3HaYEHUE, PEAAKTUPOBAHUE €T0
BEJIMYMHBI OCYLIECTBIISIETCS C MOMOILIBIO0 HU(POBOM YaCTU KIIaBUATYPBHI.

UtoObl U3MEHEHUE 3HAueHHs napaMerpa ObUIO 3allCaHO B IOCTOSHHYIO IaMsATh
TEIUIOCYETUHKA, HEOOXOJMMO BBINTH W3 pEeKHUMa pPEeJaKTUPOBAaHMS, HaxaB kiaBumly <Enter>.
[Tocne aToro ciexyer MPOKOHTPOJIMPOBATH BBEIACHHOE 3HaUEHHUE, KOTOpoe OyneT oToOpakeHO Ha
JUCIUJIEE B HOPMAJIM30BaHHOM (opMate (CBOEM ISl KOKIOTO IMapaMeTpa).

JUis coxpaHeHMsI TPEXKHEro 3HAYEHUs MapamMeTpa HEoOXOJMMO BBIUTH U3 peXHUMa
peoaKTUPOBAHMUs, HAXKaB KiaBuiry <Esc>.
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9.2 CTpyKTypa MeHIo

9.2.1 T'‘1aBHOE MEHIO

OTOT YpOBEHb MEHIO CIYKUT Uil BbIBOJA HA JUCIUIEH TEKYIIMX 3HAYEHUN IMapameTpoB
TEIUIOCUETYMKA U Y3JIOB y4eTa.

[lepBBIif cTONMOEL] 3TOrO MEHIO OTOOpa)kaeTcsi Ha OJKpaHe IpU BKIIOUEHUU MHUTAHUS
TeruiocueTdrka. Ilepeuncinum coctas v popMaT CTOJIOLOB 3TOTO YPOBHS MEHIO.

9.2.1.1 OcCHOBHBIC HHTEIPATOPBI

B srom ctonbue oroOpakaioTcs 3HAUEHHUS MHTErPaTopa TEIUIOBOM SHEPrUM y3ja ydera u
3HAYEHUS! UHTETPaToOpPOB MACChl TEIVIOHOCUTENSI C MOMEHTA BBO/JIA TEINIOCUETUYHKA B SKCILTyaTalUIo,
a Taxoke (popmyIa pacuera TEMJIOBOM 3HEPruu:

Coaep:kanue cToJiona IIpumeuanue

IMI: XXXX.XXXXXX T | CumBonamu «X» 0003Hau€Hbl NO3UIMH LU(P B YHUCIOBBIX
M2: XXXXXX.XXXX T | 3HauYeHHSX BBIBOJMMBIX IMapaMmeTpoB. llo3umus necsTuaHON
M3: XXXXXXXXXX. T | TOYKH B 3HAUCHHSAX HHTErpaTopoB Q u M — ruiaBaromiasi.

Q: XXXX.XXXXXX T'kajll | B mepBoif MO3HUIMK MEPBOM CTPOKU AUCIUICS (BBIIEICH CEPhIM

dopmya: Q= (hoHOM) MIOCTOSIHHO OTOOpaKAaeTCS HOMEP y3Jia ydeTa.

M1 (h1-h2) HekoTopsie CTPOKH 3TOTO W APYTUX CTOJIOOB HE BBIBOISTCS
Ha DKpaH IpU OTCYICTBUM COOTBETCTBYIOIIMX JIAHHBIX.
Hanpumep, ctpoku ¢ wuHTerparopoMm Q u  dopmynoit
OTCYTCTBYET, €CIM TEIJI0O HE pacCUUTHIBACTCSA; CTPOKHU C
uHTerpatopaMu M He TOKa3bIBalOTCSI NPU  OTCYTCTBUU
COOTBETCTBYIOIIHUX PAaCXOJOMEPOB.

[Ipn Haxaroil knaBuiie <> OTOOPAXKAIOTCSI HWHTETPATOPHI
Macc mpu otpunarenbHoM pacxoae («Ml—», «M2—»,«M3—»).
I[Ipu  Haxatol  koMmOuHamuu  kmaBum  <Shift>+<4+>
OTOOpa)aloTCS HHTErpaTopbl Macc NpPHU TMOJOKUTEIHHOM

pacxomge («Ml+», «M2+»,«M3+»). HNHase - cymma
HHTCTrpaToOpoOB IIpyu IOJOXHUTCIbHOM W OTpULATCIIBHOM
pacxojax.

9.2.1.2 Bpemsi padoTbl HHTEIPaTOPOB

B »stoM cronbue o0TOOpakaroTCsi 3HA4YE€HUS BpPEMEH padOTbl HMHTErpaTOpoOB  MAaccChl
TEIJIOHOCHUTENS U TEIJIOBOM SHEPTHH C MOMEHTA BBO/JIA TEIJIOCUETUHKA B SKCILTyaTallUIO:

Coaep:kanue cToJi0na IIpumeuanue

1TpMI: XXXXXX.XXXX Ilo3umusa necITHYHON TOYKH B 3HAYECHHUU BpEMEH pa60TI)I —
TpMZ2: XXXXXX.XXXX (bukcupoBaHHas. BpeMs BbIBOAUTCS B Yacax.
TpM3: XXXXXX.XXXX
TpQ: XXXXXX.XXXX

ot el
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9.2.1.3 HuTerparopbl 00eMOB

B sToMm cTonbiie 0oToOpakaroTcs 3HAYCHHUSI UHTETPATOPOB 00BbeMa TETUIOHOCHUTEIISI C MOMEHTA
BBOJIa TEIIOCYETUNKA B IKCIUTYaTaIHIO:

Coaep:kanue cToJi0na IIpumeuanue

1V1: XXXX.XXXXXX M3 Ilo3unusa aecITHYHOM TOYKHM B 3HAYEHUIX OOBLEMOB —
V2: XXXXXX.XXXX M3 IJ1aBaroIas.
V3: XXXXXXXXXX. M3

9.2.1.4 MoHOCTh U MACCOBbIE PACXO/AbI

B sTom cronbue oTtoOpaxaroTcs TEKyLUE 3HAUYE€HUS MAcCOBBIX PACXOJO0B TEIJIOHOCUTEIS B
TpyOOIIPOBOIaX U TEMJIOBOM MOIIIHOCTH:

Coaep:kanue cToJi0na IIpumeuanue
1Gml: X.XXXX T/u4 Tlo3unus necaTHYHON TOYKH — IIIaBaromas.
Gm2: XXXX.X T/u IIpu ommOke mapaMerpa MU OTCYTCTBHM COOTBETCTBYIOLIETO
Gm3: XXXXX. T/u JOTOBOPHOTO 3HAYEHHMs — BMECTO 3HAYCHUS IIapaMeTpa

W: X.XXXX T'kajn/d4 | BeBoguTcs coobmenue 06 ommubke. [Ipu ommbke, BpI3BaBLICH
MIepPexo/1 Ha JIOTOBOPHOE 3HAYCHUE, ITOCIIC 3HAYCHUSI ITapaMeTpa
BBIBOJUTCS BOCKJIMIIATEIbHBIN 3HAK «!». Jost
MIPOrPAMMHPYEMOTO 3HAYCHHS BBIBOJMTCS 3HAK «=.

9.2.1.5 OObemHBbIE pacxoibl

B sTom cronbiie oToOpakaroTcs TEKylue 3Ha4eHUs] 0ObEMHBIX PacX0J0B TEIIOHOCHUTENS B
TpyOOIpoBOIaX:

Coaep:kanue cToJiona IIpumeuanue
1Gvl: X.XXXX M3/u To3unus necaTHYHON TOYKH — IIIaBaromas.
Gv2: XXXX.X M3/u Jiia n3mepsemMbix napamerpos (Gv, t, P) B cimyyae ommOku (cM.
Gv3: XXXXX. wM3/u [Ipunoxenne K) wnm mepexoga Ha JOTOBOPHOE 3HAYCHHE

Ha)kaTue W yaepxkanue kinaBumu <Shift> mo3BomseT moayduTs
JOTIOJIHUTEIbHYI0 HHGOPMAIMIO: a) AUArHOCTUKY OIIHUOKH,
BBI3BABIIYIO TIEPEX0]I HA JOTOBOPHOE 3HAa4YeHUE, 0) pe3yabTaT
W3MEPEHUS, BBI3BABIIMI OIIMOKY BBIXOJA 32 JOIYCTUMBIN
JMana3oH WM Mepexo] Ha JIOrOBOpHOE 3HadeHue. Pesynprar
W3MEPEHUS TP 3TOM TTOMEYAETCS CHMBOJIOM «*.
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9.2.1.6 Temneparypbl

B stoM cronbue oToOpakaroTCs TEKyIlMe 3HA4eHUs TeMIleparyp TEIUIOHOCUTENS B
TpyOOIpoBO/ax, TemIepaTypa XOJIOJHOW BOJbI W Iepemaja Temieparypbl dt = t; — t, Mexay
MOJAIOIIKMM U OOpaTHBIM TPYOOIIPOBOJAaMU (U1 TYIHKOBOM CUCTEMBI TEIJIONOTPEONICHUS: t) — txg),
a TaKKe — TeMIiepaTypa arMocgepsl (€CIU COOTBETCTBYIOIINI 1aTYUK MOJCOECIUHEH):

Coaep:kanue cToJiona IIpumeuanue

1tl: XXX.XX °C [To3umus gecATUIHOM TOYKK — (PUKCUPOBAHHAS.
t2: XXX.XX °C
t3: XXX.XX °C
txB: XXX.XX °C
dt: XXX . XX
ta: XXX .X

9.2.1.7 /laBaeHust

B »stom cronbre otoOpaxkaroTcs TEKyIIMEe 3HA4YeHUs JABJICHUN TEIUIOHOCHTENS B
TpYOOTIIPOBOIaX U JIaBJICHUE XOJIOTHOW BOJIBI:

Coaep:kanue cToJiona IIpumeuanue

1Pl: XX.XXX arTa [To3umus gecATUIHOM TOYKU — (PUKCUPOBAHHAS.
P2: XX . XXX ara
P3: XX . XXX ara
Pxp: XX.XXX ara

9.2.1.8 @yHKUUM IJIAT PACIIUPEHHS

JlaHHbIN cTONOE1 COIEPKUT BXOIbI B MEHIO I1at paciupenus (I1P).

[lepBrlii NyHKT — «IIpOCMOTP apPXMBOB)» — [103BOJISIET IPOCMOTPETh APXUB TEIIOCUETYHKA
Ha Jucruiee cuctemMHoro 6noka. [logpoonee — cM. B pasnene 9.2.6 Mento «IIpocMoTp apXuBOBY.

Hanuuue npyrux CTpok B JaHHOM MEHIO 3aBUCUT OT MPUCYTCTBUS IUIAT PACUIMPEHUS,
HMMEIOILIUX CBOE MEHIO JJIsl BBOJIa/0TOOpaXkeHUsl CBOMX napamerpoB. Hanpumep, npu Hanuuuu miat
ToKkOBbIX BbIX0ZIOB (IITB) u mneuatm mnporoxonoB Ha mnpuntep (YIII), Bua menio Oyxaer
CJIETYIOIHM:

Coaep:kanue cToJsiona IIpumeuanue

lllpocmoTp apxmuBOB> CuMBOJIBI «>», KOTOPBIMU 3aKaHYMBAKOTCS CTPOKH MEHIO, IO
Cn3: TOKOBHE BHIX.> CKa3bIBAIOT, YTO OHMU SIBIISIOTCSA BXOJaMHU B MEHIO CIEIYIOIIETO
Cnd5: IlewaTe OpoT.> | ypoBHA. [l BXoJa B TaKO€ MEHIO HEOOXOANMO NEPEMECTHTH

Kypcop Ha CTPOKY C €ro Ha3BaHMEM M HaXaTb KIIABUILY

<Enter>.

Ilepen Ha3BaHMEM IUIATBI PACIIUPEHUS YKa3bIBAETCS HOMEP

CJIOTa, B KOTOPBI OHA BCTaBJICHA.

9.2.1.9 Hacrpoiiku

OTOT cTOJIOEL] COJAEPKUT BXOJbl B CIEAYIOLIUE YPOBHM MEHIO. MeHI0 «IMarHOCTMKA)
CoJlep’)KUT MH(pOpMaLMi0O 00 OTKa3ax M COCTOSIHUM HEKOTOPBIX CHUCTEM TeIIocyeTdyrka. MeHo
«HacTpomnka ysma» U «Hacrpomka TC» coaepxkaT IapaMeTpbl HACTPOMKHU y3Jla ydyeTa U
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teriocueTunka. Komanna «OumcTka Bcex HaCTp» I03BOJSET OOHYIWTh BCE IMapaMeTphl
TeIIocYeTUrKa (pEeKOMEHAYyeTCsl Mepe]l HayaloM IEepBOil HAacTpoiiku TeriocueTdrka). Komanna
«IloBepka» CIYKUT JIJIs IPOBEACHUS TOBEPKU TEIUIOCUETUMKA B PyYHOM PEXUME:

Coaep:kanue cToJiona IIpumeuanue

lnarHocTukra> CHMBOJIBI «>», KOTOPBIMU 3aKaHYMBAIOTCS CTPOKH MEHIO, MO /I-
Hacrporka y3mia> CKa3BIBAIOT, YTO OHU SABJIAIOTCSA BXOJaMHU B MCHIO CJIEIYIOIIErO
Hacrponka TC> ypoBHs. [[ns BXoga B Takoe MEHIO HEOOXOJIUMO MEPEMECTUTH
OuMcTKa BCeX HacCTP> | Kypcop Ha CTPOKY C €ro Ha3BaHWEM W HAaXKaTh KIABHIIY
[loBepka> <Enter>. B pexxume, KOraa 3allUTHBINA [IEPEKIIIOYaTeNb CTOUT B
MOJIOXKEHUH, TIPOTUBOIOIOKHOM “On”, MeHi0 «OUnCcTKa BCEX

HacTp» U «IloBepka» OTCYTCTBYIOT.

9.2.1.10 TaTta u Bpems

DTOT CTOJIOCI] CIY)KUT JUIS OTOOpaKeHUST ¥ PEAAKTHPOBAHUS JaThl M BPEMCHU
TEIIOCUYETYNKA, a TAKKE — JJIT OTOOpaKEHUS HOMEpa TEIUIOCYCTYNKA U BEPCUU €0 MTPOrPaMMHOTO
o0OecrieueHus:;

Coaep:kanue cToJi0na IIpumeuanue

1 IO:mm:TT U4:MM:CC | Homep y3ia ydera, 0ToOpakaeMblil B IEpPBOM MO3UIMH IEPBOM
MKTC N: 1 CTPOKH, B JAHHOM ClIydae He UMEET 3HAaUCHMU.
Bepcua: XX.XX

9.2.2 Menw «/Ilnarnocruka»

OTOT YpPOBEHb MEHIO CIYKUT JUIsl BBIBOJ@ HA JAUCIJICH JMArHOCTHKU COCTOSHUS
TEIUIOCYETUYMKA M U3MEpPUTENIbHbIX Mojaynel. IlepeunciuMm coctaB U QopmaTr CTOJOLIOB 3TOTO
YPOBHS MEHIO.

9.2.2.1 Cocrossune MKTC

DTOT cToJI0el] CITYKUT AJisl 0TOOpaxkeHus cocTosiHus HekoTophix neneit MKTC:

Coaep:kanue cToJiona IIpumeuanue

13am.Ip: BrimoueHa | OroOpakaeTcsi COCTOSIHME — 3allUTHBIX  I[E€PEKIIIoYaTeNeH;
Sam.MoHT: CHATA cocrosHue nutanuss MKTC (ot ceru 230B, mubo ot
[Imranme: CETH aKKyMyJIATOpa); JMHUM MUTaHUA 2-X KaHAJIOB CBS3U C
[nr.Jnel: Hopma U3MEPUTENbHBIMU  MOJYJISIMU; COCTOSIHUE  KOHIIEBBIX
[nT.JInn2: Ileperpys | BeIKIHOYaTeled, €CIIM OHH YCTaHOBJIEHBI. BBIKIIOYATEIH
HIBepnl: 3akpeTa noacoenuHATe K kiemmaM XT1 marepuHckoW miatel M K
JBepn2: OTKPHTA kieMmam OXP1 1 OXP2 miathl Mo KIF0YCHUI.
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9.2.2.2 CYeTYUKH OIIHOOK

OTOT croibel CIYyXHUT JII OTOOPaKeHHsI KOJIMYECTBa COOBITUH B apXWBE COOBITHH W
KoanuecTBa omnOok cBsizu Mex 1y MKTC u usmepurenbHbIMU MOTYJISIMU:

CoaepxaHue cToJ101a IIpumeyanue
1 CobmlTmm3alleHb : 1 | IIpu pa3pemiaromieM MOJIOKEHUHU 3aIIUTHOTO MEPEKIII0YaTeNs C

OBHYJINUTD ! MOMOIIBI0 KOMaHIbl «OOHYIUTH!» MOXXHO COPOCHTH CUETUHK

OmCepasm: COOBITHH 3a HeHb. TeM caMbIM MOKHO BOCCTAHOBUTH 3aIIMCh

M1 : 0 COOBITHH, €CIM OHAa OCTAHOBJICHA MPH  JAOCTHIKCHHUSI

M2 : 1 npeaenbHOro 3HaueHust — 170 COOBITHI B CYTKH.

M3 0 OOHyJIEHHE CYETYMKOB YHMCIIA OLMIMOOK CBSI3M IPOUCXOIUT B
Hadajyie Kaxxaoro Jaca rmo yacam MKTC, mu6o mo JoCTHKEHHIO
MAaKCHMaJIbHOTO 3HAYCHHS CYETYMKA, PABHOTO 255.

EnunHuunbie OMIMOKM CBSA3M HE OTpakaloTcsl Ha padoTe TElIocueTdyHKa, T.K. B ClIydae HX
BO3HMKHOBEHHUS ITPOUCXOTUT MOBTOPHBIHN CEaHC CBA3HU.

9.2.2.3 CueTyukH UMIYJbCHbIX BXx010B MKTC

OTOT cTosI0el] CITYXKUT AJIsl 0OTOOpa)KeHHs 3HAUEHUN CUETYMKOB UMIY/IbCHBIX BX010B MKTC:

Coaep:kanue cToJiona IIpumeuanue

1 Cu.MKTC-M1: XXXXX CueTunku IIOKa3bIBAIOT qH1CII0 HMITYJILCOB,

Cu.MKTC-UZ2: XXXXX | 3aperucTpupoBaHHBIX Ha UMIyIbcHBIX Bxomax MKTC c
MOMEHTA TIOCJIEJHEr0 BKJIIOYEHUs NUTaHUsA. MakcumaibHbIE
3HaueHus cyeTyukoB — 65535. Ilo npocTtwxkeHHH 3TOTO
COCTOSIHUSI CUETYMKHU OOHYIISIFOTCSI.

9.2.2.4 Temneparypst MKTC u UM

OrtoT crosber] cayX uT st oToOpaxkeHust temnepatypsl BHyTpu MKTC u usmepurenbHbIx
MOJTyJIEH:

Coaep:kanue cToJiona IIpumeuanue
1 Temn.MKTC: XX.X Temneparypa BbIBOgUTCA TOJbKO ainsg MM, axpeca KOTOpBIX
MM1l: XX.X YKa3aHbl B HACTPOMKE y3JIa y4yera.

M2 : XX.X
MM3: XX.X
MM4: XX.X

9.2.2.5 JImarnoctuka MKTC

OTOT cToNbel CIYXHUT Uil OTOOpa)XXeHHWsl pe3yJbTaTOB BBIINOJHEHUS IUArHOCTHYECKHUX
tectoB MKTC:
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Coaep:xanue cToJ0ua

IIpumeyanue

1 Kom pecrapra: 2
Konm cocT.RTC: 0
Ommbxka CRC: Hem
Ommbra SPI: Her
Ommbra SMB: Her
Ommbxka I12C: Her

Om.DataFlash: Her

Kon pecrapra — 310 npuunHa nepesamnycka nporpaMmal:

1, 2 — BEIKJIIOUECHUE/BKIIOUYCHUE TUTAHUS

3 — BBIKIIIOYCHUE/BKIIIOUEHUE MUTAHUSA WM TEPE3alycK o
curHainy Ha Hoxke /RST

4 — nepe3anyck o 0TKa3y OCLHMIUISATOpa

5 — cpabarteiBanme cTOpokeBoro Taiimepa (WatchDog)

6 — mporpaMMHbIN Nepe3amnyck

7 — nmepe3alyck oT KoMraparopa (IIpoBajl IUTaHUsA)

8 — mepesamyck ot Bxoga CNVSTR

Kon coctostanst RTC (wacoB MKTC):

0 — yacsl UCIIPaBHBI;

1 — ommbka cuuTeiBaHus BpeMeHu (ommbka SMB);
2 — HCTIOPYEHHOE BPEMS;

3 — pa3psbkeHa O6arapeika.

9.2.2.6 CnHCOK YCTAHOBJICHHBIX IUIAT PaclIMpeHHs

OTOT cToJI0eI] CITYXKUT AJIsl OTOOpa)KEHHs! CIKCKA IUIAT PACIIMPEHNUs], YCTAHOBJIEHHBIX B CIOTHI
MaTepHUHCKOM I1atel cucreMHoro 6i1oka MKTC:

Coaep:xxanue cToJ101a

IIpumeyanue

1l Cnl: ———-
Cn2: LONW V01.01
Cn3: C420 v01.09
Cnd: —-——-
Cn5: LPT V01.07
Cn6: USB V01.15

Jns  KaxIoro ©3 WIECTH CJIOTOB BBIBOJUTCA YCIOBHOE
0o0O3HaueHHWE IIIaThl, BCTAaBJICHHOW B CIIOT, W BEpPCUS ee
MIPOTPAMMHOTO 00€CTICUCHUSI.

9.2.3 Menw «Hacrpoiika y3i1a»

OTOT ypOBEHb MEHIO CIYXKHUT JJIs BBIBOJA Ha JUCIUIEH U pEAAKTHUPOBAaHUSA IMapaMeTpoB
HacTpoMKH y3710B yuera (cMm. pazaen «llapamerpsl HacTpoiiku TemyiocueTdyuka»). llepeuncium
COCTaB CTOJIOIOB 3TOro MeHto. BBox ganHbIX YV pekoMeHayeTcs fenaTh B yKa3aHHOM HOpPSIKE.

9.2.3.1 Hacrpoiika cxeMbl yyeTra

OTOT cToJIOEI] CAYXKUT JUIsl OTOOPAa)KEHUSI U PEIaKTUPOBAHUS MMapaMETPOB HACTPOUKH CXEMBbI
yuaerta (cM. pasnen «llapameTpsl HACTPONKH CXEMBI YUEeTay):

Coaep:xanue cToj0ua

IIpumeyanue

1CxemaVYu:Baxkpsrras
Gl yu.B Q: [Ja

G2 yu.B Q: Hewr
G2 yu.B Q: Hewr
dopmysia: Q=

Gl (h1-h2)

ZKupnvim Kypcugom BBIIEICHBI PEaKTHPYEMBbIE MapaMeTpBhl.

dopmya s BBIYUCICHUS TEIJIOBOW 3HEPruu (GOpMHUPYETCS
ABTOMATHUYECKHU B 3aBUCUMOCTHU OT BBEACHHBIX apaMETPOB.
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9.2.3.2 HacTtpoiika H3MepHUTEeIbHBIX MOAYJIeH

MeH10 coIepKUT YeThIpe CTOJIONA — 10 MAaKCUMAaJIbHOMY YHCIY U3MEPUTEIbHBIX MOIYJIEH Ha
y3i1e ydera — ais HacTpoiiku mapamerpoB MM (cm. pasnen «Ilapamerpsl HacTpoiiku YV s
U3MEPUTEIBHBIX MOIYIICH»):

Coaep:kanue cToJsidna IIpumeuanue
1 mMl1 (G1l,tl,Pl) [IpuBenen npumep Toabko i nepsoro M.
Tun: M121
Anpec: 1234
Oy : 25
AKT .VMIT: HeT

9.2.3.3 CrangapTHasi HACTPOHKAa

MeHI0 CIIy’KHUT JUIsl YCTaHOBKU CTaHIAPTHOIO HAabOpa 3HA4eHUU MapaMeTpoB y3ja ydeTa
(IMama3oHOB KaHAJIOB y3/1a ydeTa W Peakiuil Ha OIIMOKH) B 3aBUCUMOCTHU OT THUIIA BHIOpAHHOM
CXEMbl Yy4d€Ta MW IMapaMCTpPOB H3MCPUTCIIbHBIX MO)Iy.]'IGfI (HaCTOHTeJ'II)HO PECKOMCHIAYCTCHA
MCII0JIb30BaTh 3TY KOMaHAY IpU NepBoi HacTpoiike YVY):

Coaep:xkanue cTosiona IIpumeuanue

1Cranmapr.HacTporika> | B 1aHHOM MEHIO Hpeliaraercsi BbIOpaTh OJHY H3 JBYX
CranmapT,pesepc G2> | craHgapTHBIX HacTpoek. IlepBas W3 HMX NpeqHAa3HAYeHa Ui
Clly4aeB, KOIJa peBEpC IOTOKa He Jomyckaercs. Bropas —
KOTrJia JIOTMyCKaeTcsi peBepc B oOpatHoM TpyOompoBoze. st
BBINIOJIHEHUS] OJJHOM M3 3THUX KOMaHJ HEO0OXOJMMO IOCTaBUTh
Kypcop Ha COOTBETCTBYIOIIYIO CTPOKY M Ha)KaThb KJIaBUILY
<Enter>. [locne 3TOro nosiBUTCS OKHO C TEKCTOM:
[logTBEepInUTE KOMaHOY
CTaHOapT.HaCTpPOMKa
Ja: Enter, HeTr: Esc
g BeinoaHeHus: «CTaHAApTHOM HACTPOMKKU» CHOBAa HAXKMUTE
Kiapuiry <Enter>.

9.2.3.4 Hacrpoiika napaMeTpoB pacyeTa TelJIOBOH YHePTrUu

OTOT cTONOEL CIYKUT A1 OTOOpa)KEHUS U PEIaKTUPOBAHUS TaPAMETPOB, KOHTPOIUPYIOIINX
YCIIOBHSI pacueTa TeIUIoBOM dHeprur. (cM. pazaen «llapaMeTpbl KOHTPOJIS MPU pacdyeTe TEIIOBOH
SHEPTHUMY):

Coaep:kanue cToJsiona IIpumeuanue
1Cunxp. M n Q: [Ha Ecmm peakmus Ha curyammio «dt<min» 3amaHa kak «Her
dt<min: OIMBKA OmMMOKW», TO 3Ha4YeHHWe «dtmin» He 3amgaeTca W
dtmin: 2.00 COOTBETCTBYIOIIAsI CTPOKA JAHHOTO CTOJIONA HE BBHIBOAUTCS HA
W<0: OINBKA JIACTLIEH.
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9.2.3.5 Hacrpoiika KaHaJI0B y3J1a y4era

MeH10 COIepKUT HECKOJBKO CTOJIOLOB JaHHOTO THIA — [0 YUCIY KaHaJloB y3ia ydyera. OHU
CIIy’KaT JJii OTOOpa)KeHUs M peAaKTHPOBAaHUS NapaMeTpPOB HACTPOMKM KAHAJOB y3/a ydera (CM.
pasnen «[lapameTpsl HACTPOWKH KaHAJIOB y3JIa yUeTay):

Coaep:kanue cToJi0na IIpumeuanue
1 Gvl [M3/u] | IlpuBemeH TpuMep Ui KaHajla pacxofa C pa3pelieHHBIM
Kanan: MM1-Gv pesepcoM. Eciam pesepc 3ampemier (npu «lIpeaPes» = 0),
ArBOumG: Her CTpOKa CO 3HauYeHHEM BelauuuHbl «/IrBPeB» orcyrcrByer. st
MuHUMYM 0.0160 | kananoB TeMIepaTypsl M JABJIEHHS OTCYTCTBYIOT YETHIPE
ArsMuH: Ha: 0.0100 | nocnennue CTPOKMU.
Maxkc: 16.000
IrBMakc: Hew
[lpenPesB: -10.000
IrBPer: Hew
OIIT : BkJo4YeH
[lyctTp: Her ownbkxu
1 Gvl [M3/u] | IlpuMep coepKaHUs TAHHOTO CTOJIOIA MEHIO B CiTydae, KOT/ia
Kanamn: IIporpammM 3HaYEHHUE B KaHAJIE y3J1a yuyeTa IporpaMMHUpPYETCsL.
BHa4YeH: 0.0000
1 Gvl [M3/u] | Ilpumep cojaepKaHHs JAQHHOTO  CTOJOMA  MEHIO  JiIs
Kanasn: MKTC-M1 npeoOpa3oBarells Pacxoia ¢ UMITYJIbCHBIM BBIXOJIOM.
JiuTp /vimr : 10.000
1 Gvl [M3/u] | [IpuMep coaepsKaHus JAHHOTO CTOJIONA MeHIo i YV Tuma
Kanamn: MKTC-H1 «Pacxonomepsl», mpeobOpazoBaTens pacxojia ¢ HUMITYJIbCHBIM
Tumn cpens: Xngx BqumndnTHHaqmﬂH«Hﬁumomm»
JluTp /vimr 10.000
InoTH, kxr/M3: 900.00
1 Gvl [M3/u] | [IpuMep coaepskaHus JAHHOTO CTOJIONA MeHIo i YV Tuma
Kanan: MKTC-H1 «Pacxomomepsl», C4ETUNKA ra3a C IMITYJIbCHBIM BBIXOJIOM.
Tun cpener: I'as
JluTp /vimr : 10.000
1 Gvl [M3/u] | IIpuMep coaepskaHus JAHHOTO CTOJIONA MeHIo s YV Tuma
Kanan: MKTC-M1 «Pacxogomeppl», CUETUMKA HJIEKTPOIHEPIUU C HWMIYJIbCHBIM
Tun cpenwi: SadbH BBIXOJIOM.
UM/ kBTU : 6400.0
1 txB [°C] [Ipumep conepskanust JaHHOTO CTOJIOIIAa MEHIO B ClIy4ae, KOraa
KaHarn: 3Bwumma/Jlero 3HAYEHUE TEMIIEPATYPhI XOJIOHOW BOJIbI TPOTPAMMUPYETCS HA
txB3umMa: 5.0000 | npa 3Hauenws, geTHee W 3uMHee. JlaThl Hayaga Iepexoja Ha
txslleTo: 15.000 | neruee u 3umHee 3Hayenue 3agarca B popmare JJJI.MM, rue
HaulleTa: 01.05 | 1] — nens mecsana (1 ... 31), MM — nomep mecsna (1 ... 12).
Hau3mMET : 01.10
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9.2.3.6 CocrosiHue cueTa HHTErPaTopoB

OTOT CTONOEL CIYXKUT AJIsi OTOOpaKEHUs COCTOSIHUSA cueTa UHTerpatopoB (cM. pazaen «llyck
cyeTa HWHTETpaTopoB») W BbIMOJHEHHS KomaHa «OctaHoBuTh cuet!», «Ilyctuth cuer!» u
«OYHUCTUTD APXUBY:

Coaep:kanue cToJi0na IIpumeuanue
1 Cuer :BrunoueH CuMBOn  «!», KOTOpPBIM 3aKaHYMBAe€TCd CTPOKa MEHIO,
OCcTaHOBUTEL cueT! MMOJCKAa3bIBAIOT, 4YTO OHa sBIsieTcs KomaHaon. s ee
OuMCTUTBL apxXmUB> BBIIIOJTHEHUS HE00OXOMMO IIOCTABUTH Kypcop Ha

COOTBETCTBYIOLIYIO CTPOKY MEHIO M HaXaTh KiaBuily <Enter>.

B ciyuae, xorga cder BKIItOUEH, TAHHBIN CTOJIOCI MEHIO UMEET
BHJ, yKa3aHHbIM cieBa. Komanmelr «OcCTaHOBUTH cueT!» u
«OUUCTUTh apXWB» JOCTYIHBI MPHU TOJIOKEHUHU, MTPOTUBOTIO-
T0)XHOM «Ony» 3aIUTHOTO TepekiatodaTess. s BBITTOTHEHHS
KOMaHJ HEOO0XOIUMO TIEPEMECTUTh Kypcop Ha CTPOKY C
MMEHEM KOMaHIBI M Ha)KaTh <Enter>.

1 CueT:OCTAHOBIJIEH 31ech yKa3zaH BUJ paCCMaTPUBAEMOT0 CTOJIOIa MEHIO B cllydae,

IIycTturh cuer! KOTJIa CYET OCTAHOBJICH.
OUMCTUTE apXmUB>
1 CueT : BKJIIOUEH 31ech yKa3zaH BUJ paCCMaTPUBAEMOr0 CTOJIOIA MEHIO B Cllydae,

KOTI'JIa 3alfUTHEIN MEPCKI0YATC/Ib CTOUT B ITOJIOKCHUN «Ony.

9.2.4 Menw «Hacrtpoiika TC»

OTO MEHIO CIYXHT JUIsl 3aJaHus 4HUClla y3JIOB ydeTa A TEeIUIOCUeTYMKa, Uil BbIOOpa
pa3MepHocTel (PU3MYECKHX BEJIMYMH IpPH BHIBOJE Ha JAUCIUICH TeIulocyeTyuka (CM. pasjien
«ITapameTpsl, oTOOpakaeMble Ha AMUCIUIEE TEILUIOCUETUUKAY), ISl HACTPOMKU CKOPOCTU CBS3H (IO
RS-232 u RS-485) u HacTpoiiku Xxo/a 4acoB. DTO MEHIO UMEET €MHCTBEHHBII cTOI0eI!
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Coaep:kanue cToJi0na IIpumeuanue
lUucmo VVy: 4 Yucio y310B yuera MOXKET ObITh BEIOpaHO B uamnasoHe ot 1 1o
Vnnykaumsa Q: I'kanx | 4, Ho He OOJbIIe, YEM IMO3BOJISIET 00bEM TMaMSITH MUKPOCXEM
Mnnykauusa P: arH JUIsL XpaHEHUsl apXHUBOB.
Manykaumsa TpM:[Ja Jlisl TEeIu10BOM dHEpruu MOryT ObITh BbIOpaHbl I'kan, I'/lx uinun
HaTumk Ta: Her MBt1*4. B 3aBUCMMOCTH OT 3TOro BBHIOOpa MOIIHOCTH OyneT
[InaraCunBeix: Her WHIUIMPOBATHCS 00 B ['kan/4 (ecim ajis TETUIOBOM dHEPTrun

Cxop.ceasu: 115200 | ppi6pans 'kan), mu6o B MBT (ecnu s TENIOBOH 3HEPrum
Kammbp4dac, c/mM: 35 | ppiopanst I'Jlx nim MBT*y).

llonron4, c/mMec: 0 | Jlna naBneHust MOryT GbITh BHIOpaHBI aTa, aTi, MITa-a, MIIa-u.
AvicnCunxpdacos: HeT | [Japamerp «Muaukanus TpM» paspeliaer/3anpemaeT BbIBOJL
Curran CTAPT:6-15B | ya gucreii COOTBETCTBYIONMIMX HHTErPATOPOB (CM.IYHKT 0).
[Tapamerp «[latuuk Ta» omnpenenser, MOAKIIOYEH WM HET
JTAaTYUK TEMIIEPaTyphl aTMOCQEPHI.

[Tapamerp «IlnmaraCunBeix» ompenenser, MOIKIOYEHA WU
HET IJIaTa CHUJIOBBIX BBIXOJIOB.

[Tapamerp «KamubpYac,c/m» (mpexHee Ha3BaHue «Yxoadacy)
0003HaYaeT yxOJ 4YacoB TEIUIOCYCTYMKA MPH OTCYTCTBHH
MOTIPAaBKM Ha WX XOJ B CeKyHIax B mecsl. [lomoxurenpHoe
3HaYCHWE COOTBETCTBYET CIICHIANUM 4YacaM. 3HadeHHUe
BBOJHTCS W3TOTOBHUTEJIEM. N3menenne napamerpa
3aIpenaeTcsl NepeKIFouaTeNIeM IPOU3BOUTEIS.

[Tapamerp «IloaronY,c/mec» (B CeKyHIax B MECSI]) MO3BOJISIET
KOPPEKTUPOBATh XOJ1 YacOB, €CJIM 3TO He0OX0auMo. 3HaueHue
Koppekuuu -99 ... +99.

[Tapamerp «IucnCunxpYacoB» 3ampemiaer Wik pa3pemraet
CHHXPOHH3AIMI0 YacOB TEIUIOCUETUYNKA C JUCIETYEPCKOM
CHCTEMOW MyTeM IEepeBOja YacoB TEIIOCUYETYHKA M0 KOMaHJIe
OT AUCIETYEPCKON CUCTEMBI.

[Tapamerp  «Curman  CTAPT»  mo3Bosmsier  BeIOpaTh
«moysipHocThy  curHanoB  «Crapt» u  «Crom» s
CHHXPOHH3AIMH TEIUIOCUETUYNKA C TMOBEPOYHON YCTAaHOBKOM.
Bosmoxnsie 3nauenus «6-15B» u «0B». B mepBoMm ciydae B
MOMEHT CTapTa IMOBEPKHA CHUTHAJ, TOIAIOIIUICS Ha KIEMMBI
«CCl» u «CC2» momxen usmeHatbess oT 0 mo 6-15B, Bo
BTOpOM — oT 6-15B 110 0.

9.2.5 Menw «IloBepka»

OTOT ypOBEHb MEHIO CIY)XHUT JJIsi IPOBEIEHUS MOBEPKH TEIUIOCUETYMKA [0 KOMaHIaM M3
MEHIO M OTOOpaKeHHs pe3ylIbTaTOB IOBEPKU. BbINOJIHEHHE TOBEPKU MOXKET TaKxKe
OCYILIECTBIISITECS 1O KOMaHJaM OT KoMmibiorepa U oT cur”aioB Crapt/Cron. B cnepyromux
MoJpa3eliax OmMcaH COCTaB M popMaT CTOJIOIOB 3TOTO MEHIO.
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9.2.5.1 CocrosiHue NOBEPKH

DTOT cTOJIOLI] CITYXKUT AJIsl OTOOPaXKEHHsI COCTOSIHUS TOBEPKU:

Coaep:xkanue cToJi0na IIpumeuanue
1 Tonroroeka! B 3aBHCHMOCTH OT COCTOSIHUS TOBEPKH 3TOT CTOJIOEI UMEET OJIUH
Prnop=10ara: Her U3 Tpex BHUJAOB, IPEACTaBIECHHBIX cleBa. B  cocTosHumn
1 Crapt! “IlogroToBKa” MOXKET OBITh 3aJlaH PEXKHUM HCIOJIH30BAHUS

noBepouHoro nasieHuss. Ecim «Pnos=10ara: [la», To pe3ynbTar
M3MEpPEeHUsT B JIFOOOM KaHaJIe JABJICHHUS TEIUIOCUETUYMKA OyAeT
paBen 10ara (0,980665 MIla). B mpotuBHOM ciydae — Bce
AaBJICHUSA U3MECPAIOTCA B IITATHOM PCKHUME.

1 Cron! XXX.XXX cekx

JIJ'I?I YIIpaBJICHHUA XOJOM IIOBCPKHM K3 MCHIO TCIIOCUCTUYHKA H€O6XO}II/IMO HaXuMaThb Ha
knaBumy <Enter>, mpu yciaoBUM, YTO Kypcop HaXoJWUTCS B IEPBOM cTpoke 3toro croubma. [Ipu
3TOM OYIyT BBIIOJIHATHCSA KOMaH bl cooTBeTcTBeHHO: «Iloarotoskal», «Crapt!» u «Cron!».

HpI/I BBIIIOJIHEHHUM KOMAaH/IbI «HO)IFOTOBKa!», TCIIJIOCUCTUYMK U BCC U3MCPUTCIBbHBIC MOIYJIH,
IMOAKIOYCHHBIEC K HEMY, HNCPEXOIAAT B PCKUM TOTOBHOCTH K Ha4dally ITOBCPKH. PC3y.]'IBTaTBI
npenplayiei noBepku (eciau oHa Obuta) oOHyNs0TCA. Ha qucmiee temnocuerynka oTodpaxaercs
komanaa «Crapt!».

HpI/I BBITIOJIHEHHUH KOMAaH/bI «CTapT!» TCIUIOCUCTUYNK HAYUMHACT CYMMHPOBATH PE3YJIIbTAaTbl
M3MEpeHHUsl 10 BceM KaHaimam. Ha gmcriiee Termocuerymka oToOpaxkaercss komanaa «Crtom» u
BpeMsI, TIPOIIIe/IIee C MOMEHTA cTapTa (B IEIbIX CEKYHIaX).

[Tpu BeImoHEHNH KOMaHAB! «CTOM!» TEIIOCYETYNK 3aBepIIaeT CyMMUPOBAaHUE PE3YIIbTATOB
M3MEPEHHUS U TePeXOJUT B OOBIYHBIN pexkuM paboTel. Ha amcriiee TermmocueTdynka oToOpaskaeTcs
koManja «[loaroroska!y.

B mo6oii MOMEHT 70, BO BpeMs M TOCJE€ TOBEPKM MOXKHO TIOCMOTPETH pe3yJbTaThl
NpeabIAyIIed WIM TEKyIIeH MOBEPKH, Ui OTOOpPaKEHUS KOTOPBIX HCIIONB3YIOTCS CIIEAYIOIINE
ctonOie! MeHro «IloBepkay:

9.2.5.2 OO0beMBbI TENIOHOCUTEJISI H BPpeMs ITOBEPKHU

OTOT cTONOCI CIYKHUT HJs OTOOpa)keHHs OOBEMOB TEIIOHOCHTEIS, IPOIICIIIETO I10
TPyOOIIPOBOIaM y3JIa y4eTa U BpEMEHHU TIOBEPKH:

Coaep:kanue cToJiona IIpumeuanue
1 V1: X . XXXXXX M3 [Tocne xomans! «IloATOTOBKA» 3TH BETMYUHBI OOHYIISIFOTCSI.
V2: X.XXXXXX M3 [Tocne xomannpl «CTapT» 3[4€Ch OTOOpa)KarOTCS HAKOIUIEHHBIE
V3: X.XXXXXX M3 00beMBbl M BpeMs ¢ Hadana nmoBepku. [locie komauasr «Ctomy -
Bpema: XXX.XXX CeK | pe3ynbTaThl OCIECIHEN MIOBEPKH.

9.2.5.3 Cpeanue 00beMHbIe PACX0/bl U KOJMYECTBO TENJI0BOI IHEPrUumn

DTOT CTOJIOEI CIYKHUT JJII OTOOPaKEHUsI CPEIHUX OOBEMHBIX PACXOJ0B TEIJIOHOCUTENS B
TpyOOTIIPOBOIaX y3JIa y4eTa M KOJHMUECTBA TEIUIOBOW YHEPTUH 32 BPEMS IOBEPKH:



86 Tennocuerunk MKTC. PykoBoacTBO 1O 3KCILTyaTalul

Coaep:kanue cToJi0na IIpumeuanue

1 Gvl: X.XXXX M3/u
Gv2: X.XXXX M3/u
Gv3: X.XXXX M3/u
Q: XXX . XXXX T'kan

9.2.5.4 CpenHue Temnepatypsbl

OTOT CTONOEL CIYXKUT AJIsi OTOOPAKEHUSI CPEAHUX TEMIIEpAaTyp B TPyOOIIpOBOJaxX y3ja ydyera
Y TEMIIEPATypbl XOJIOIHON BOJBI:

Coaep:kanue cToJiona IIpumeuanue

1 tl: XXX.XX °C
t2: XXX.XX °C
£3: XXX.XX °C
txB: XXX.XX °C

9.2.5.5 Cpeanue naBjeHust

DTOT CTONOEL CIYKUT JUIsl OTOOpa)Ke€HUsI CPEeTHUX JaBJIeHUI B TpyOOIpOBOAax y3Jjia yyera u
JTAaBIICHUS XOJIOHOM BOJIBI:

Coaep:kanue cToJiona IIpumeuanue
1 Pl: XX.XX ara
P2: XX.XX ara
P3: XX.XX ara
Pxp: XX.XX arTa

9.2.5.6 Macchl TeNJOHOCUTEIS

OTOT croybell CIHYKHUT JJIsi OTOOpaKEHUsT MacC TEIUIOHOCHUTENSI, MPOMISANINX Yepes3
TpyOOIIPOBO/IBI y3/1a YU€Ta U BPEMEHH MOBEPKU:

Coaep:kanue cToJiona IIpumeuanue
1 Ml: X.XXXXXX T
M2: X.XXXXXX T
M3: X.XXXXXX T

9.2.5.7 MaccoBble pacxoabl U MOIIIHOCTh

OTOT CTONOEI] CIY)KHUT ISl OTOOPAKEHHSI CPETHUX MAaCCOBBIX PACXOJIOB TEIJIOHOCUTENS 3a
BpeMsI IOBEPKU M CPEHEN TENIOBOW MOITHOCTH:
Coaep:xkanue cToJi0na IIpumeuanue
1 Gml: X.XXXX T/u
Gm2: X.XXXX T/u
Gm3: X.XXXX T/u
W: X.XXXX T'kasn/u




Tennocuerunk MKTC. PykoBoacTBO MO AKCIUTyaTallluu 87

9.2.6 Menw «IIpocMOTp apXuBOB»

DTO MEHIO CIY)KUT JUI IPOCMOTpPA apXMBa TEIUIOCYETYHNKA HA AUCIUICE CHCTEMHOTO OJIOKa.
[Tocne BXxozma B 3TO MEHIO IpeJyIaraeTcs BeIOpaTh JJIsl IPOCMOTPA IMOYaCOBOH, MMOCYTOYHBIH,
100 OMECSUHBIN apXuB:

1lloyacoBOM apxXmUB>
[IoOCyTOUYHEI apxmusB>
[loMeCAdYHE apxmsB>

Jlji mpocMOTpa HY>KHOIO apXuBa clieAyeT HOMECTUTh KYpCOp B COOTBETCTBYIOILYIO CTPOKY U
Haxarh KiaBuily «Enter». Ilocne BpiOOpa apXxmBa OTKpBIBA€TCS ClENYyOIlas CTpaHMIA MEHIO,
HampuMep, JJ1sl HOCYTOYHOIO apXuBa:

1TIOCYyTOUHEIM apPXUB
05.10.05 - 07.04.06
Hau. mara: 07.04.06
Hauasio nmpocmMmoTpa>

B nepBo#i cTpoke MEHIO BBIBOJWTCS Ha3BaHUE apXWBa, BO BTOPOM — JaThl CaMOW NEpPBOU U
caMOM TOCJIEOHEH 3alKMcu B apxuBe. B TpeTbel cTpoke 3amaercs HadajapHas JaTa IpOCMOTpa
apxuBa. [lo ymoiuaHuio OHa yCTaHABJIMBAETCS PaBHOW JaTe MOCIEOHEH 3amucu B apxuBe. Jiis
[I04YaCOBOT0 U MOCYTOYHOTO apXWMBOB 33JaeTCsl J€Hb, a JJI IOMECAYHOIO0 apXuBa Mecsl Haydaja
MIPOCMOTpA.

Havanphas gara mpocMmoTpa apxuBa MOXeT ObITh H3MeHeHa. [l BXxoda B pexuMm ee
pEeIaKTUPOBAHUS IOMECTUTE KypCOp B CTPOKYy «Hau. maTa:» u Haxmure kiasuiy «Entery». [lns
pPEIaKTUPOBAHUSL UCIOJIb3YHTE IU(POBbIE KIABUIIM, CTPEJIKH BJiI€BO M BOpaso. Ilpu Haxkatum
knaBulu «Enter» BBe€HHOE 3HaU€HUE AAThl MPOBEPsIETCA Ha MpaBWIbHOCTH. Eciu nara BBelneHa
HEBEpPHO (Hampumep, 3agaHbl 45-e uucino wuimu 13- Mecsi), To Ha AMCIIEE OTOOpa)aercs
npenpiaymiee 3HadeHwe nathl. [lpu Haxkatum Ha knaBumy «Esc» BBen€HHOE 3HaueHUE HE
COXpaHSETCs, U Ha TUCIUIEE OTOOpa)kaeTcsl MpeAblLAyIllee 3HAUeHUE 1aThl.

JUia Havanma mnpocMoOTpa apxuBa TpeOyeTcss IMepelTh K MyHKTY MeHlo «Hauano
npocMoTpa>» U Haxartb kiasuuly «Enter».

[Tocne 3TOro OTKpHIBAETCS OKHO C apXUBHBIMU JAHHBIMU:

lMlocyToun: 07.04.06
Q: 0.00000 TI'kan
TpQ: 24.00000 u

Jlasiee BO3MOYKHBI CIIEAYIOLIUE MTEPEMEILEHUS 110 apXUBY (CM. pUCYHOK Huxke). [Ipu HaxaTun
KJaBull «—» U ««—» Ha qucmieil Cb MKTC 6ynyT BIBOIUTHCS pa3ivyuHble JaHHbIE U3 apXuBa 3a
OJIMH U TOT € IepUo/ MPOCMOTpa (dac Jyis 10YacOBOI0 apXuBa, CyTKU JUIsl IOCYTOYHOTO apXuBa U
MecsL Ui noMecsiuHoro apxuBa). [Ipu Haxkatuun kinaBum «|» u «T» Ha aucmiiedt Cb MKTC 6ynyt
BBIBOJMTHCS 3HAUEHHUs TEeX JK€ JaHHBIX M3 apXuBa 3a pasHble Nepuoasl mnpocmorpa. Ilpu
JOCTHKEHUH KOHIIA (Hayasa) apXuBa BBIIOJIHIETCS Mepexo/1 K Hayany (KOHIly) apXuBa.
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lInaraocTHra> 1lMpocM. apxuece VX .XX

¥

¥

Y

Hoecreonan smumce 6 apyuece. Hocae nee |

i M‘IM\‘OO GHUILOTHACIICA Hil HEPEYVI0 HIRIICE.

v

Hacmpoilika ysna> MovacoBol apxuB> «Entery »
- - «Enter» o
HacrTponka TC> MocyToYHEA ApPXHE> -
«Enters» «Enter» .
_MNewars/MpocMoTp> MoMeca4HEIN apXHUB> [ L
«Esen . «Esc»
1MovacoBoit apXHE
15.10.05 - 07.04.06
Ha4u. pmama: 07.04.06
_H _«Ellfl‘l‘»-
avano mpocMoTpa> - v
DPopmam cmpor 1 cmodbuos menw. Busooamea smmienna
HHOTBRO HHEX HEPEMEHHBIY, KOMopsie Gy odAin & ¢00mGeTHCIGYTo-
AL Y36 yiemd. SaIinmieaHie npi dGHNCeHInE RO croTduam
OCYVIHECINGTACIINCA 110 GCeM  SMITICAM  COOMMGETNCTNEYIONe ¢
APXTGH.
< v .
m I«ES(‘» @ T«ES(‘» @ T«ES(‘» @ T«ES(‘))
1Mouac: 15.01.06 01 1Movac: 15.01.06 01 1Mowac: 15.01.06 01 1Mouac: 15.01.06 01
Q: o M1: N TpMl : < M1 -M2+: -
g TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :
1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02
Q: o M1: o TpMl : o M1-M2+: -
@ TpQ: M2: TpM2 : M1 -M2-:
M3: TpM3 :
lMouac: 15.01.06 24 lMovac: 15.01.06 24 lMouac: 15.01.06 24 1lMouac: 15.01.06 24
Q: M1: TpM1 : M1 -M2+: TN
@ TpQ: o “ TpM2 : b M1-M2-:
M3: TpM3 :
1lMouac: 07.04.06 14 1lMovac: 07.04.06 14 1lMouac: 07.04.06 14 1Mouac: 07.04.06 14
Q: M1: Tphl : < M1 -M2+: )
@ TpQ: L IRVR e TpM2 : M1-M2-:
M3: TpM3 :
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V1: o tl: Pre tl: > Pl:
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V3: t3: t3: P3:
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1Mouac: 15.01.06 01* | «Enter»
Q: A Fy
TpQ: o
«Esc» «Escn «Esen
¢ 1lMouac: 15.01.06 01 lMlovac: 15.01.06 01 1lMovac: 15.01.06 01
Tobw: O THeucnp: o TG<min:
@ Tpab: Tdt<min: TG>max:

Taa: Touan.t
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[Ipyu HanMU4YMK HETATHBIX CUTYALlUH 3a IEPHOJI IPOCMOTPA B IIPABOM BEPXHEM YIIIy Ka)I0I0
MMYHKTa MEHIO 32 3TOT MEPHO]I MOSBIIIETCS CUMBOJ «*» (3Be3mouka). Haxomsace Ha mo00i cTpanuile
MEHIO C CHUMBOJIOM «*» MOXHO Ha)kaThb KjiaBuilly «Enter» nis mepexoga B MEHIO MpOCMOTpa
BpeMeH paboThl U HEMITATHBIX CUTYalluH 33 3TOT NEPUOJ.

Ha nucnuieit BbIIarOTCS ClEayOIIME TaHHbIE:

— ToOm — qUTeNnbHOCTD Meproaa MPOCMOTpa — 1 Yac Jyisi T09acoBOTO apxuBa, 24 yaca s
MIOCYTOYHOT'O apXH1Ba, KOJUYECTBO YACOB B MECSIIE /JIsl IOMECSIYHOTO apXUBa;

— Tpal — BpeMst pabOTHI TEMIOCUETUHKA;

— Thn — BpeMst OTCYTCTBUS 3JIEKTPONMUTAHUS TEIIOCUETUHMKA;

— THeucnp — BpeMsi HEUCIIPABHOCTH TEIJIOCUETUHKA,

— Tdt<min — BpeMms, Korga pa3HOCTb TemmepaTyp tl-t2 Obula MeHblIE AOMYCTUMOTO
MUHHUMYMa;

— TG<min — BpeMs BbIxoJ1a 00beMHOro pacxoza Gv 3a TOMYCTUMbIA MUHUMYM;

— TG>max — BpeMs BbIxoJia 00beMHOr0 pacxoja Gv 3a T0MyCTUMbI MaKCUMYM;

[lepemeraTbcss MEXAY CTOJIOLAMU IJAaHHOTO MEHIO MOXKHO € MMOMOIIBIO KIIABHII «—» U ««—).
Jliig Bo3BpaTa Ha NpeAbIAYIINI YPOBEHb MEHIO HE0OOX0IMMO HaXaTh KiIaBHILy «Escy.
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10 NMoarotoBKka BegomMmocTen

JUis mnonydeHHs BeIOoMOCTeH ydyera TMOTpeOeHHs TEIUIOBOM DJHEPruu HEoO0XOAMMO
MIPEIBAPUTEIIBHO TNEPEHECTH apXUBbl C TEIUIOCUETYMKAa Ha nepcoHanbHbId koMmmbrorep (11K).
CnenaTh 3TO MOXHO C MOMOIIBIO Iporpammsel 1 3arpy3ku apxuBoB (MktsLoad), onucanHoil B
«PykoBoacTBe no cunteiBanuio apxuBoB U3 MKTC u pacnieyatke 0T4ETOBY.

[Tocne nmepenoca apxuBoB Tersocyeturnka Ha [IK mewars Bemomocrteil ydera moTpeOieHUs
TEIUIOBOM HHEPrHH M IAPaMETPOB TEIJIOHOCUTENS] OCYIIECTBISAETCS € IMOMOLIBIO MPOrPaMMBbl
MktsPrnt, mocraBisiemoli (pupMOI—H3roTOBUTENEM TEIIOCUETYMKOB. DTa MpOrpaMMa I03BOJISET
OCYILIECTBIIATh MPOCMOTP BenoMocTel Tteronorpedienus Ha puciiiee [IK m pacneuatky Ha
IIPUHTEpPE B COOTBETCTBUHM C pa3HOOOpa3HbIMU TpeOoBaHHSAMH K (opmaTy Begomoctu. Pabota c
IporpaMMoi Takxe omnucaHa B «PykoBojcTtBe mo cuntbiBanuio apxuBoB u3 MKTC u pacneuartke
OTYETOBY.

[Ipumep BenomocTH, MoAroToBIeHHON mporpammoit MktsPrnt:

BenomocTh yuera TEIUIOBOW SHEPTUU
3a nepuon ¢ 10.03.04 mo 09.04.04
Termnocuerunk MKTC, 3aB.Ne 12
V3en yuera: Nel
Cxema yuera: Tynukoas
dopmyna: Q=M1*(h1-hx)
JHata M1 tl P1 tXB PxB Q Tp
T °C aTh °C aTh I'kan yac
10.03.04 948.4 51.57 12.80 10.00 1.00 39.59 24.00
09.04.04 948.4 51.57 12.80 10.00 1.00 39.59 24.00
Uroro 29399.1 51.57 12.80 10.00 1.00 1227.30 744.00
ITokazaHust UHTETPATOPOB:
JHata M1 Q Tp
T I'kan yac
09.03.04 23:59:59 205793.7 8591.10 5208.38
09.04.04 23:59:59 235192.8 9818.40 5952.38

Yka3zaHHbIE IPOTPaMMbl U PYKOBOJICTBO IO MX HCIOJIb30BAHUIO MOKHO OECIIJIaTHO cKayaTh C

caiita www.intelpribor.ru.
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11 TexHn4Yeckoe ob6cnyxmBaHume

11.1 TexHuyeckoe obcrnyxmuBaHue TennocyeTYmka

Tennocuerynk HEe TpeOYET CMENUATLHOTO 00CTYKHUBAHUS

[Teprouveckuii OCMOTP TETUIOCUETYHKA JIOJDKEH TPOBOJIUTHCS C IIEJIBI0 KOHTPOJISA 3a:

— COOJIFOJICHHEM YCIIOBHIA IKCIUTyaTaIlH;

— OTCYTCTBHEM MCXAHHNYCCKHUX HOBpe)KI[eHI/Iﬁ COCTAaBHEIX YacTEH TEIUIOCYETYHMKA U JIMHUU
CBSI3H;

— HAJIM4YUEM HAIIPSIKCHHSA ITATAHWS,

— COXPaHHOCTHIO TIOMO;

— HAaAC)KHOCTBIO MEXAaHUYCCKUX U IJICKTPUICCKUX CO@HHHCHHﬁ;

— paboTOoCrOCOOHOCTHIO TEIJIOCUETYNKA (TOCTOBEPHOCTHIO MOKa3aHui BCEX
W3MEPUTENBHBIX KAaHAJOB, JIOMYCKOM Ha pPa3HOCTh MacCc B IOJAIOMEM U OOpaTHOM
TPYOOIIPOBOIAX TSI 3aKPBITON CHCTEMBI).

[leproMYHOCTS OCMOTpa 3aBUCUT OT YCIIOBUN SKCIUTyaTallid, HO HE JIOJDKHA OBITH pexe
OJIHOTO pa3a B Hexemto. [Ipu oOHapyXKeHNH HEMITATHONW CUTYaIliu HEOOXO0UMO MPUHATH MEPhI IS
ee YCTpaHEHHs, a B clIydae HEMCIPAaBHOCTH MPpHOOpa IEMOHTUPOBATH €T0 U OTIIPABHTH B PeMOHT. B
COIMPOBOJIUTENIBHOM 3alKiCKe HEOOXOJIMMO yKa3aTh BHEIIHUE IPOSBICHUS HEUCIPABHOCTH, a IO
AJIEKTPOHHOM MOYTE BBICIATh apXUB TEIJIOCUETUHKA Ha ajpec service@intelpribor.ru.

B cnysae oOHapyxeHus ocaaka M OTJIOKEHMM Ha CTEHKax TpyObl MEpPBUYHOIO
npeoOpaszoBarenst (IpU JAEMOHTaXe M3MEPUTEIBHOIO MOMYJSA) A €ro yJaJeHUs HCIOJIb30BaTh
TOJIBKO TCXHHYCCKU YHUCTYIO BOAY, MATKYIO BCTOIIb WJIM IIACTMACCOBBLIC HICTKH. Hcnoap3oBanne
JUIS 9TUX LeJIel TBEPAbIX MPEIMETOB (METAJUIMYECKUX CKPEOKOB, IIETOK U T.I1.) HE JJOITYCKAEeTCs.

11.2 MNoBepka

IloBepka TermnocdyeT4MKa OCYHIECTBISETCA  IOIEMEHTHO. OTAENbHO  MOBEPSIOTCS:
CUCTEMHBbIN OJIOK; U3MEpHUTENbHbIE MOAYNIH; IpeoOpa3oBaTenu (KOMILUIEKTHI MpeoOpa3oBaresneil)
TeMIepaTypbl; IpeoOpa3oBaTeiay AABICHUS; NPeoOpa3oBaTeNId pacxoja ¢ UMIYIbCHBIM BBIXOJIO0M
npyrux npousBojauTenei. [lacropT uam CBHUIETENBCTBO O NOBEPKE HA TEIJIOCUETUYHK B LIEJIOM
opopmisieTcss Ha OCHOBAaHUHU JCHCTBYIOIIUX OTMETOK O IIOBEPKE B MAaclopTax 3JIEMEHTOB
TEIJIOCYETUHKA UM UX CBUIETEILCTB O MMOBEPKE.

[lepBuuHOl MOBepKe MOJJIEKAT TEIUIOCUETYMKU MPH BBIIYCKE M3 MPOU3BOACTBA WIHM NpHU
BBOJIE€ B DKCILTyaTaLHIO.

[leproguyeckoil MoOBEpKe IMOJBEPraroTCs TEIUIOCUETYMKH, HAXOMAAIIMECs B JKCIUTyaTallUH.
Me:X1noBepoUHbI HHTEpPBAI TEIIOCUETYUKOB — 4 rona. IIpu sToM npeoOpa3oBarenu TemMnepaTypsl,
peoOpa3oBaTeIy JaBJICHUS C TOKOBBIM BBIXOJHBIM CHUTHAJIOM U IpeoOpa3oBaTelid pacxoaa ¢
UMITYJBCHBIM BBIXOJIOM JIDYTMX IIPOU3BOJUTENIEH MOBEPAIOTCS COIJIACHO COOTBETCTBYIOIIEH
METO/IMKE C MEPUOJUYHOCTHIO, YKa3aHHON B UX TEXHUYECKOH TOKYMEHTALIUH.

BHeouepenHoli moOBepke MOMJIEKAT TEIJIOCUETYMKM B Cilydae yTpaThl CBUIETEILCTB
MIPOXOKJCHHS] MU NIEPBUYHOMN W/WIIM MEPUOINYECKON OBEPKH (MOTEPS JOKYMEHTOB, pa3pylIeHHe
I0M0, HECYIIMX MOBEPUTENbHBIE KileliMa). BHeouepeaHas noBepka BBINOJIHIETCS 110 MPOrpaMMe
MIEPUOANYECKON ITOBEPKH.
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[Ipu pemonTe TemnocyeTdyrka MeTogoM 3aMmeHbl Cb odopmiisieTcs HOBbIN NACHOPT WK HOBOE
CBHJICTEIBCTBO O MOBEPKE HA TEIUIOCYETYMK HA OCHOBAHUM JEHCTBYIOIIUX OTMETOK O IOBEPKE B
I1acIopTax MEMEHTOB TEIUIOCYETYNKA WU UX CBUJIETENBCTB O TIOBEPKE.

[Ipu peMoHTe TemIoCcYeTYNKAa METOJOM 3aMeHbl ero coctaBHbiX yacredt (MM, IIT, I11, [TPU),
MOCJIETHUE JOJDKHBI UMETh JEMCTBYIOLIEE CBUIETENLCTBO (MJIM OTMETKY B IacCIOpPTE) O MOBEPKE.
Nudopmanus 060 Bcex 3aMeHaxX COCTaBHBIX YacTel TEIIOCUETYMKA BHOCUTCS B €r0 MacHopT.

[Ipu pemoHTe TerulocYeTYMKa IyTeM peMoHTa ero coctaBHbIX dacted (Cb, UM, IIT, I1JI,
[1PN) nepBrUYHO MOBEpKE MOJUIEKAT TOJIBKO T€ COCTABHBIE YACTH TEIJIOCUETYMKA, KOTOPbIE ObLIN
ITOJBEPTHYTHI PEMOHTY.

[ToBepka TeriocyeTynka MPOU3BOAUTCA COIVIACHO METOJMKE, M3JIOKEHHOU B “PykoBOICTBE
o 3kcryarauuu. Yacts 117,

12 MNpaBuna xpaHeHUA, TPAHCMOPTUPOBAHUA N YTUNU3aLUMN

XpaHeHHEe TEIIOCYETYMKOB B YIIAKOBKE JOPKHO COOTBETCTBOBATH YCIOBMSIM XpaHeHus 1 1o
I'OCT 15150.

TpancopTupoBaHH€  TEIUIOCYETYMKOB  IPOU3BOJUTCS B YIIAKOBKE  MPEAIPUATHSA-
uszrotoBurens. Ycnosus tpancnopruposanus no 'OCT 15150.

TennocyeTynkn TPAaHCHOPTUPYIOTCS BCEMH BHUAAMHM TpaHCIOpTa (aBUAIIMOHHBIM B
OTaIJIMBAEMOM I€pMETU3UPOBAHHOM OTCEKE) B KPBITHIX TPAHCIOPTHBIX CPEACTBAX B COOTBETCTBUU
C MpaBUJIaMU MEPEBO3KHU, JEHCTBYIOIIMMH Ha 3TOM BHJI€ TPAHCIIOPTA.

MaxkcuManbHbli  CPOK NpeObIBaHMS TEIJIOCUETUYMKA B COOTBETCTBYIOLIUX  YCJIOBHSX
TPaHCIIOPTUPOBAHMS 1 Mecsll.

W3nenust v BXoAsIIME B UX COCTaB KOMIUIEKTYIOIIME 3JIEMEHTHI HE COJAEP)KAT TOKCHUYHBIX,
B3PBIBOOIIACHBIX, MOPOIIKOOOPA3HBIX, XUMUYECKH AarpecCUBHBIX BELIECTB WJIU PaJAUOAKTUBHBIX
MaTepuajJoB U He TPeOyIOT CIEUUATIbHBIX MEP MO UX YTHIM3ALMUU. YTUIU3ALUI0 TPOU3BOJIUTH B
COOTBETCTBUU C MECTHBIM U (pesiepaabHbIM 3aKOHOAATEIbCTBAMH.

[Ipu yrunuzauuu peKkoMeHAyeTcs pa3esiuTh U3/IeINe Ha CIEeIyIOe KOMIIOHEHTHI:

— MeTaJNInYEeCKUE KOPITyCHbIE JIETaNH;

— DJIEKTPOHHBIE MOJYNH (TUIATHI);

— MeJHBIC TTPOBOJIA, IIUHBI U JPYTHe JETaTH U3 [BETHBIX METAJUIOB;

— IUJIACTUKOBBIE J€TAJIU KOPITYCOB U3/EIHI, KOPOOOB U 3IEKTPOU30ISAIIMOHHBIX MaTepUaJOB
(Mo TMIaM HUCTIOJIb3yEeMbIX MaTepUaoB);

— PE3UHOBBIE DJIEMEHTHI.

Pa3nenéHHble KOMIOHEHTbl PEKOMEHIyeTCsl IMepefaTb Ha JalbHEWINYI0 YTHIM3ALHI0
OpraHu3anuy, ClieHuaIu3upyrolIecs Ha yTUIN3alui JaHHBIX YCTPOICTB U MaTepHAaJIOB.

13 MNapaHTUM nsrotoBuTens

lapanTuiiHblii CpOK 3KCIUTyaTauuu — 18 MecsleB cO AHS MPOJAXH TEIUIOCUETUHKA IpPH
COOJTIOJICHUH TTOTPEOUTENIEM YCIOBUM AKCILTyaTalluu, XpaHEHUs, TPAHCIIOPTUPOBAHUSI M MOHTAaXa,
yYKa3aHHBIX B PYKOBOJICTBE IO IKCIUTyaTalllH.

lapantust pacnpocTpaHseTcs Ha BCE COCTAaBHBIE YACTH TEIUIOCYETYMKA: CHCTEMHBIM OJIOK,
W3MEPUTENIbHBIC MOJYJH, MPeoOpa3oBaTel TEMIEPATyphl M AABJICHHUS, KPOME aKKyMYJSITOPHON
Oarapeu IIs ICTOYHUKA Oecriepe0oHOTO MUTAHUS U JIMTHEBOTO 3JIEMEHTA JUIsl BCTPOCHHBIX YacoB,
TapaHTHIHBIA CPOK IKCIUTyaTallMH KOTOPHIX YCTAaHABIUBACTCS MX U3TOTOBUTEISIMHU.

B npenenax rapaHTHITHOTO CpoOKa JOMYCKAETCsl XpaHEHUE U3JCIIHS B YIIAKOBKE H3TOTOBHUTEIIS
B cooTBercTBUH ¢ TpeboBanusmMu ['[OCT 15150 B TeueHue 6 mMecsieB co JHs MPOTAKH.
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W3rotoBurens obecrieunBaeT peMOHT WM 3aMEHY TEIJIOCYETYMKA B I€JIOM WJIM OTIEJIbHBIX
0JIOKOB B T€UEHUE TapaHTUWHOTO CPOKa IPU BHIIOIHEHUH CIAEAYIOIINX YCIOBUM:
— He ObUIM HapyUIeHbI YCIOBUS IKCIUTyaTallul, XpaHEHUs], TPAHCIIOPTHUPOBAHUS M MOHTAXKa;
— HE HapylleHbl IJIOMObI U3rOTOBUTENS (PErMOHATIBHOTO MIPEICTABUTEINS);
— MOHT@XHbIE M IyCKO-HaJaJ04YHble padOThl MPOU3BEIACHBI CHELUAIU3HUPOBAHHON
opraHusanueil, uMerolel T0MycK Ha IPaBoO BHIIIOJHEHUS YKa3aHHBIX padoT;
— MpenbsBiieH nacnopt Ha TeriocueTyuk ¢ otmeTko OTK u otnena cObita.
apanTHiiHBIA CpPOK OSKCIUTyaTallMd MPOJUIEBAETCS HAa BpeEMsA, B TEYEHHE KOTOPOIO
TEIJIOCYETUYHUK HAXOUJICS B TapAHTUHHOM PEMOHTE.
[lo ucreyeHUM rapaHTHMMHOTO CPOKAa PEMOHT OCYILECTBISETCS MO OTAEIBHOMY J0rOBOPY
MEXAY NOTPEOUTENEM U U3TOTOBUTEIIEM.
lapanTuiinple 00s3aTenbCcTBA W NHOPSAAOK HMX MCIHOJHEHUS MPONUCaHbl B JOKYMEHTE
«["apanTuitaeie oo6s3aTenbeTea OO0 «MHTETIPUOOP»».
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NMpunoxeHusn

MpunoxeHue A. Cxema cocTaBneHUs ycnoBHoro o6osHayeHusa Cb

Cb

raec:

~ XX - XX - XXX - XXX/ ... /XXX
1 2 3 4

| — BapuaHT UCIIOIHEHUS:

04 — MeTamm4ecKkuil mkad CHCTEMHOTO OJIOKAa COCTOUT U3 2-X YacTel: OCHOBHOTO OJI0OKa
U JIUCIUICHHO-KJIABUATYpPHOW TAaHENIM; OCHOBHOM OJIOK COJEPKHUT OJIOK THUTaHUSA,
MaTEPUHCKYIO IUIAaTy C IIE€CThI0 YHUBEPCAIBbHBIMU CIOTAMHU, IUIATY MOJKIIOYEHHUH, OTCEK
Ui aKKyMYJISITOpa; Ha JUCIUIEHHO-KIaBUATYpPHOM NaHENM pPAaclojIoXeHbl an(aBUTHO-
uupposoit mucruieir (4 crpoku no 20 cumBOJOB) M KiIaBHarypa. Jlomyckaercs
NOJAKIIOUEeHHE A0 16 u3MepuTenbHbIX MOIyJedl u KoHpurypupoBaHue A0 4-x
HE3aBHCHMBIX Y3JI0B Y4YeTa.

05 — cokpameHHass MOaU(pUKAIUSA: KOPITYC BBITIOJHEH M3 YIapOIPOYHOM IIaCTMACCHhI,
BJIBO€ COKpAIllEHO MAKCHUMaJIbHO€ KOJIMYECTBO Y3JI0B ydyeTa U  KOJUYECTBO
MOJKIIIOYAEMBIX HU3MEPUTENIbHBIX MOJYJIEeH, OTCYTCTBYET BO3MOKHOCTh HCIOJIb30BAaHUS
BCTPOEHHOTO Oecniepe0oitHOro 0J10Ka MUTaHUS U IUIAT PacIIuPEHHUSL.

2 — 00beM APXHWBOB JAaHHLIX TCIIJIOCUCTUYHKA:

A2 — eMKOCTh apxuBOB: Mmo4yacoBoro — 120 cyrok, mocyro4yHoro — 16 MecsIes,
nomecssyHoro — 20 yier, quarnoctuyeckoi nuopmaruu — 7936 3anmcei;

0003HauEHNE OTCYTCTBYET — €MKOCTh apXHWBOB: IMI0YaCOBOTO — 45 CYyTOK, MIOCYTOYHOTO —
12 MecsitieB, moMecsT9YHOro — 12 neT, fMarHocTu4ecko napopmannu — 7936 3anucei.

3 — XapaKTepUCTUKHU OJIOKA TUTAHUS:

0 — 670K MUTaHUS OTCYTCTBYET;

BII — 610K 1uTaHus OOBIYHBIN;

BBI107 — 6ok GecniepeOOMHOT0O MUTAHUS ¢ AKKYMYJISITOPOM €MKOCTbIO 7 A*y;
BBII12 — 6ok GecniepeOOMHOr0 MUTAHUS C AKKYMYJISITOPOM €MKOCThIO 12 A*y;

4 — Hanuyue 1mIaT paclIMpPEeHus:

VIIII — ycTpoHCTBO NEe4aTH MPOTOKOJIOB HA IIPUHTEP;

RS485 — mara untepdeiica RS-485;

USB — nnara unrepdeiica USB;

LW-n — mnata uaTtepdeiica LonWorks, rie n — Koau4ecTBO MoAIep)KMBAEMBIX TUIATON
y310B cetu LonWorks. Kaxzapiii y3en obecrieunBaer nepeiayy B CETh JaHHBIX OJIHOTO
y31a ydera temocyerunka MKTC;

[ITB-n — nnara TOKOBBIX BBIXOJOB, I'l€ N — MaKCHMaJbHOE KOJIUYECTBO TOKOBBIX
BBIXOJIHBIX CUTHAJIOB, BBIPA0AThIBAEMBIX IJIATOM;

GSM — GSM mozem;

PM — panuomoniem;

0 — ru1aThl pacIMpeHus! OTCYTCTBYIOT.

IIpumep obo3nauenus Chb:

Cb

— 04 - BBI107 — YIIII/RS485/USB
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1 — KOTMYECTBO BXOAIIMX B €T0 COCTAB AJIEKTPOMArHUTHBIX ITpeoOpa3oBareneit pacxoaa (0 wm 1);
— KOJIMYECTBO KaHaJIOB U3MEPCHUA TEMIICpATypPbl, PABHOC MAaKCUMAJIIBHOMY 4YHUCITY

2

3 — KOJIMYECTBO KaHAJIOB HU3MCEPCHHUA NABJICHHA, PABHOC MAKCHUMAJIbHOMY YHCITY MOAKIOYAaCMBIX K
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NMpunoxeHue b. Cxema cocTaBneHus ycnoBHoro o6osHayeHmna UM
MXXX - X — IyNNNXY -X -X -X
123 4 5 6 7 8
raec:

noakmouaeMbix kK UM npeobpazoBareneit remmneparypsl (0, 1 wiu 2);

UM npeobpazosareneii napnenus (0 wim 1);

4 — tun xoHcTpykuuu UM:

— W5 — wu3MepuTenpHBIM MOIYJb COCTOMT W3 IEPBUYHOIO DIIEKTPOMATHUTHOTO
npeoOpaszoBaTesisi pacxo/a, Ha KOTOPOM YCTAHOBJIEH JJICKTPOHHBIM OnOK (cMm. Puc3).
Hcnonb3yeTcs nepBUYHBIN peoOpa3zoBaTelib pacxoa ¢ JOKaJIbHON (yTepoBKOil TPyOHbI B
o0yacTu 3J€KTPOJIOB M BHEIIHUE MpeoOpa3oBareian TeMmIeparypbl M AaBieHud. [lmarta

MOAKIIIOUEHUH pacrosiokeHa B kopmyce Ob;

— U6 — wu3mepurenbHBId MOJYJAb COCTOMT U3 IEPBUYHOTO 3JIEKTPOMArHUTHOIO

npeoOpa3oBarens pacxoja, Ha KOTOPOM YCTaHOBJICH JJICKTPOHHBIA  OJIOK

IIPENYCMOTPEHEI II0CaJOYHbIE MecTa U1 MOJIYJIBHBIX (BCTpanBaeMbIX)
npeoOpas3oBareneil TemnepaTypbl U AaBiieHus (cMm. Puc4). Mcnonb3yercss nmepBUYHBII
nmpeoOpaszoBaTelib pacxoja ¢ JIOKATbHOW (PyTepoBKOW TpyObl B 00JIACTH DJEKTPOIOB.

[Inara noaxnroueHuit pacnonoxena B kopnyce Ob;

— K5 — wu3MepurenbHbIi MOIYdb COCTOMT U3 IEPBHYHOTO AJIEKTPOMArHUTHOTO
npeoOpaszoBaTesisi pacxo/a, Ha KOTOPOM YCTAaHOBJIEH JJICKTPOHHBIM OnoK (cMm. Puc)).
Hcnonb3yeTcs nmepBUYHBIN mpeoOpa3oBaTesib pacxojia ¢ MOJHOW (pyrepoBKOi TpyObl B

00J1aCTH 2JEKTPOJIOB U BHEIIHUE [TPe0Opa3oBaTeI TEMIEPATyphl U JABJICHHUSL.

5 — mapameTpbl HEPBUYHOTO IPeoOpa3oBaTeNs pacxoaa:

— NNN — gumamerp ycnmoBHOTO mpoxoja B Muummmerpax: 15, 25, 32, 40, 50, 65, 80, 100,

150, 200, 300;
— X — tun coenuaeHus: O — ¢uannessi, P - pe3p00BoOif;

— Y — Tunm pe3sObl: 1 — mroiimoBas, 2 — merpuueckasi, 3 — nmo ['OCT COB 307-76,

OTCYTCTBYET — Ui (pJIaHIIEBOTO COEAMHEHUS;
— OTCYTCTBYET, €CJIU NIEPBUYHBIN peoOpa3oBaTelib pPacxo/ia OTCYTCTBYeET.

6 — peAenbHO JomycTumMoe padodee naBienue, Mlla:

1,6, 1u6o 2,5;
— orcyrcrByert, eciu [IP orcyrerByer.

7 — HanM4Ke pEeBEPCHOTO PeXUMa:

— P — ecnu peBepCHBIN peXUM €CTh;
— OTCYTCTBYET, €CJIM PEBEPCHOr0 pexxuMa HeT win eciu [IP oTcyrcTByeT;

8 — HaNM4Ke MOTMOTHUTEILHOTO HHTEpdeiica cBs3u RS-485:

— RS485 — ecnu nonosiHuTENbHBIN HHTEP(ENC €CTh;
— OTCYTCTBYET, €CJIU JOTIOJHUTEIbHBIA HHTEp(dENC OTCYTCTBYET.

IIpumep Nel. M121 — K5 - JAy50d - 2,5 — P — o6oznauenue UM, umeromero 1
npeoOpa3oBarenb pacxoja U BO3MOXKHOCTh MOJKIIOYEHMSI 0 2-X BHEHIHMX IpeoOpazoBareneit
TeMmnepatypsl U 1 BHemHero mpeoOpaszoBatens naBieHus. Tun xkoHcTpykuuu KS. IlepBuunbiii
npeobpasoBatenb pacxona Jy = 50 MM, Tin npucoeauHeHUs — (IIaHIIEBBIN, TTpeAeIbHOE pabouee

nasiieaue 2,5 Mlla, peBepCHbBINA PEXKUM.
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IIpumep Ne2. MI121 — U6 — Ay25® — 1,6 — RS485 — oGoznauenune UM momynpHOU
KOHCTPYKIIMU, MMemero 1 mpeoOpazoBaTenb pacxoia M BO3MOYKHOCTH IMOJKIIOYEHHUS 10 2-X
npeobOpaszoBateneil TemrepaTtypel W | mpeoOpaszoBatens naBieHus. Tun kKoHCTpykuum U6.
[IpeobpazoBatens pacxona Ay = 25 MM, Tum npucoenuHenus — GIIaHIEBBIN, MpeaebHOe pabouee
nasnenue 1,6 Mlla, peBepcHoro pexxuma Hetr. IM oOopynoBaH OMOIHUTENbHBIM HHTEpdericom
cBs3u RS485.

Ipumep Ne3d. MO021 — o6o3nauenne MM, mMmermero BO3MOXKHOCTh MOIKIIOUEHUS 2
npeoOpaszoBareneil Temeparypbl 1 1 mpeoOpazoBaTesis JaBICHHUS.
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MpunoxeHue B. PacnonoxeHne KOHCTPYKTUBHbIX anemeHToB Cb MKTC

OCHOBHOM BAOK MarepuHckas naara

Brok nuTaHusA
(noa naato
NOAKNIOYEHUH)

Eonr

3a3eMAeHUA AKKyMyAsITOP

FepnmoBBOABI

lAaHKa KpenneHHA MeTaopyKasos
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MpunoxeHue I'. PacnonoxeHne pa3bLeMoOB Ha CACTEMHOM Grioke

XP1 xp7

> am

-

M v4

XP4

|]|||||"

Xs1 g" é XS3 XS5
o 4 1 o 4
=
o
S
Q. a Q
c = =
XP5
I
COM-
nopm:|
—
% I
GB1 ~ XP6
Q. a
= S e
X1
UsSB-A
o) b 3 Te) 4

Xs2

XS4

XS6 J

Puc. I'-1. Pacnoniosxenue pazbemMoB Ha MmaTepuHckoi iare MKTC

&

BKA

14

+NL .

s

HEH “

BbIKA

UMN.2 UMN.L

I+ 1 +

= |B

(=]
=

H—» |GND
39 |+ov
2

it
2O (A

——

GND
i

O 2
7
b
i

)
©)

&
&

&

& @

o

®

1) Boikitouarens ceTeBoro
nutanus 230B

2) 3axuMbl 1151
MOJAKIIIOUEHUS CETEBOTO
nutanus 230B

3) IIpenoxpanurenu

4) 3axuMbl JINHUH CBS3U C
HU3MEPUT. MOTYISIMU

5) 3axxumbl TuHuu RS-485

6) IlonkmroueHue cornac.
pesucropa nuHun RS-485

7) IonkmroueHue corac.
PE3UCTOPOB JIMHUN CBS3U
C U3MEPUT. MOIYJISIMU

8) 3akuMBI 1t
MOAKITIOUEHUS
pacxo0MepoB C
HUMITYJIbCHBIM BBIXOJIOM

9) 3amuTHbII
MepeKIIIoYaTeNb
«MOHTaXHBIN»

Puc I'-2. Pacnonosxenue 35meMeHToB Ha 1niaTe noakirouenniit MKTC
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MpunoxeHue 1. O6wan cxema nogknoyeHnsa MKTC
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MpunoxeHue XX. Cxema MOHTaXa Ha nnate nogknodeHun ana UM
ncnonHexnunsa U5, K5 u N6
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Puc XK-1. Cxema noaxmtouenuit i1 UM ¢ tunom koncrpykuuu US u K5
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MNoaknoYveHue
BHelUHero MT

Kanan t2

Tennocuerunk MKTC. PykoBoacTBO 1O 3KCILTyaTalul
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MpunoxeHue 3. Knoy ana MmoHTaxa moaynbHbix MT v N[

TpyOuatslil Ki1r04 A1 MOHTaxa MoAyJbHbBIX (BcTpauBaeMbix) IIT u I1J] npuobperaercs no
OT/IEILHOMY 3aKa3y, JIM00 MOXKET ObITh U3TOTOBJICH U3 CTalbHOU TpyOKH 18 x 2.0 mo criexyromemMy
YepTexKYy:
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MpunoxeHue U. PacnonoxeHne mect nnomMoupoBaHus

MnombUpoBOYHaA YallKa 3awuTHasA NnacTUHa

MnaTta
noaKnKYeHnin

Puc. U-1. Pacnoyioxenne mioMOUPOBOYHOM YaIlIKK Ha TUIaTe MOAKIoueHui st UM ¢ tumom
koHcTpykiuu US, 16 u K5.

MAaTa 3alUMTHbINA NepexatoyaTens
MOAKAFOYEHUH "MoHTaXKHbIA"

L

= e OTtBepctia ana
L LI L naom6KHpoBaHus ABEpPLUbI

Puc. U-3. PacnionokeHue 3alIUTHOTO TIEPEKITIoYaTelIs Ha CHICTEMHOM OJIOKE
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Mpunoxexue K. luarHoctnka owwno60okK namepeHusa Ha aucnnee MKTC

[Ipy wHAMKAIMK TEKYyIIMX 3HAYEHUW U3MEPSIEMBIX NapaMeTpoB,

B CiIy4ae OIIMOKHU

M3MEPEeHUs, BMECTO YHUCIIEHHOTO 3HAYEHUs BBIBOJUTCS cOooOIeHrne o6 ommoke (CM. TakKe pasaen
«9.2.1»). PacimmdpoBka 3TUX cOOOIICHUI TPUBEICHA B TAOIHIIE:

Oummbdka 3HavyeHue OMIMOKH

<MwuH 3nauenne mapamerpa (Gv, t, P) MeHbIIe yCTaHOBJICHHOTO MHHHUMAIHHOTO
JOMyCTUMOro 3HaueHus (cM. pazzaen «llapameTrpbl HacTpoMKM KaHAIOB Yy3ja
yueran). Ilpu ommOkax BbIXOJa 3a AMANA30H pPE3yJIbTaT HU3MEPEHUS MOKHO
BBIBECTH Ha JIUCIUICH, HAXKaB U yaepkuBas kiapuiry «Shifty.

>Makc 3nauenue mnapamerpa (Gv, t, P) Oosblie yCTaHOBIEHHOIO MAaKCHUMAaJIbHOTO
JOMYCTAMOTO 3HAYCHHUSI.

<IlpenPer | 3HaueHue napamerpa ((GV) MeHbIIE YCTAaHOBJIEHHOIO MPEIEIbHO J0MYyCTUMOTO
PEBEPCHOT0 3HAYEHUSI.

3amKaj 3amkan Al mpu wm3mepennn B JaHHOM u3MeputTenbHoM KaHaie (Gv, t, P).
BeposiTHas mpuyrHa — 3aMBIKaHUE MEXIY U3MEPHUTEIBHBIMH LETISIMU U «3eMIISH»
WJTH HEUCTIPABHOCTD.

IlycraaTp | Jlng kanana Gv. CpabaTeiBaHWE JAaTYMKA TyCTOU TPYOBI.

BamkasnOn | 3amkan ALl npu usmepenun B «omopHom» Kanaie. Jns Gv — 3T0 KaHan
M3MEPEHHUsI TOKAa B KaTyIIKE JJEKTPOMAarHuTa; Ui t — KaHal W3MEPEHHS TOKa B
TEPMOCOIIPOTHBIICHHSX, JUIi P — KaHal W3MEpeHUs HaNpsDKEHUs MUTaHUS
TEH30MOCTa). BeposiTHas mpUYMHA — 3aMBIKaHUE MEXIY U3MEPHUTEIBHBIMH IeTISIMA
U «3eMJIe» UM HEMCIPABHOCTb.

Or<MmH CurHan npu U3MEpEeHUH B «OTIOPHOMY KaHaJle MEHbIIIE MUHUMAJIBHO JIOMyCTHMOTO.
BeposiTHas mprunHa — 0OpBIB B 1SN U3MEPEHUs TN HEHCITPABHOCTb.

llepexocOn | CurHay Mpu U3MEPEHUH B «OMIOPHOM» KaHAlle CHJIBHO M3MEHSETCS OT LHUKIa K
muKTy. BeposiTHass mpuumMHA — 3aMBIKaHHUE MEXIYy W3MEPHUTEIbHBIMH LEMSMH U
«3eMJIEI WM HEUCIIPABHOCTb.

HerCeasmu | Jlng kananoB Gv, t, P. HeT cBsi3u ¢ m3MepUTEIHHBIM MOTYJIEM.

<0 Hnsa W. PaccuntanHoe 3Ha4Ye€HHE TEIJIOBOM MOIITHOCTHA MeHbIIe 0.

dt<Mun Jus  W. PasHocTh TeMmeparyp MEHbIIE YCTAHOBJIEHHOTO MWHUMAJIBHOTO
JOIMTYCTAMOTO 3HAYCHUSI.

Orxas_ G Jlis W. O3HauaeT OoTKa3 B OJHOM M3 KaHaioB Gv, y4yacTBYIOIIHMX B pacyeTe
TEIJIOBOU SHEPTUM.

Inan G Jdust W. O3HauaeT BBIXOJ 32 YCTaHOBJICHHO€ MHUHUMAIBHOE WM MaKCHMAalbHOE
JIOTYCTUMOE 3HaY€HUE B OJJHOM U3 KaHasloB GV, y4acTBYIOLIUX B pacyeTe TEIIOBOI
SHEPTHH.

Orkas t Jist W. O3HagaeT 0TKa3 B OJTHOM U3 KaHAJIOB t, y4aCTBYIOIIUX B PacueTe TEIJIOBOM
SHEPTHH.

Inan t Hust W. O3HauaeT BBIXOJ 332 YCTaHOBJICHHO€ MHUHUMAIIBHOE WM MaKCHMalbHOE
JIOTYCTUMOE 3HAaY€HHE B OJJHOM W3 KaHaJIOB t, y4aCTBYIOUIUX B pacuere TEeIIOBOI
SHEPTHH.

Orkasz P Jist W. O3Hagaet oTka3 B OJJHOM U3 KaHAJIOB P, yuacTByIOMKX B pacyeTe TEIIOBOM
SHEPTHH.

Ivan P Hias W. O3Hauaer BBIXOJ 332 YCTaHOBJIECHHOE€ MHUHUMAJIBHOE WM MaKCHUMAalbHOE
JOIMyCTIMOE 3HAUYEHHUE B OJJTHOM M3 KaHAJIOB P, ydacTByrOImuUX B pacueTe TEIIOBON
SHEPTHH.

HerJanuerx | Ka"an He HACTPOEH WM OTCYTCTBYET.
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I'Ipvmox(eHMe J1. Bo3MOXHble HencnpaBHoOCTU U cnocobbl Ux

yCTpaHeHus

BHemnHue IMPOABJICHUSA

Bo3mo:xkHasn IMpUYnHa

Cnoco6 ycTpaHeHus

Temnnocuerunk HEe paboTaet

(HEe ropuT CBETOIUOT D wa
munesoil nanenu Cb)

Het HanpspkeHus MUTaHUS
2308

[IpoBepuTh UCIIPaBHOCTH
MOJIBOJIKW MTUTAHUS

Brikirouen Tymoiep cereBoro
IIUTaHUuA

YcTaHOBUTH TyMOJIEp CETEBOTO
IMUTaHUA B BEPXHEC
HOJIO)KEHHUE

[Teperopen npenoxpaHuTeNb

3aMEeHUTb [IPEeIOXPaHUTEIb

[TP nmoka3bIBaeT pacxon
BOJIbI, paBHbIH 0 pu
HaJM41U HEHYJIEBOIO
pacxoja

Hewncnpasen wim HenpaBUIIbLHO
HAaCTPOEH JIaTYUK ITyCTOMN
TpyOBI

BrIKIIFOUNTH 1aTUMK MyCTON
TpyOB! (cM. paznenst 7.3.4 u 0)

He ynaercs BoiiTu B pexxum
peIaKTUPOBAHUS
[apaMeTpoB TEIJIOCUETUHUKA

3alUTHBIN epeKIoYaTeIb
«MOHTaXXHEIN» CTOUT B
noJioxxeHuu «Ony.

PenaktupoBanue BO3MOKHO
TOJBKO B PEXKUME HaIaIKH!
ITocTaBuTh 3aIIMTHBIN
MePEKITI0YaTENh
«MOHTaKXHBII» B IIOJIOKCHHE,
MIPOTUBONOJIOKHOE «Ony.
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MpunoxeHnue M. Kapta HacTpouKu napameTpoB y3na y4yeTa

JlaHHas KapTa 3amoJHACTCS MOHTA)XHON OpraHM3alyell TOocie MOHTaKa TEIUIOCUETUNKA IS
Ka)KJIOTO y3J71a_y4era, 00CIy)KHBAaeMOTO TEIJIOCUETYNKOM, OTChUIAeTCS (PHpME — U3TOTOBUTEIIO U
CITy’KHT OCHOBOM Ul OKa3aHMs KOHCYJIbTallMi B MPOILECCE HKCILTyaTally Terocyerynka. Kapra
3aMOJHAETCS M0 MOKA3aHUSIM Ha AHUCIUIEE TEeTJIOCUeTIHKA.

Bce mons kapTel ob6s3arensHBl s 3anonHeHusa! [Ipu orcyrctBum mroOoro mapamerpa
HE00X0IMMO MMOCTaBUTh MPOUEPK

IMapamerp 3Hauenue

HaTa 1 BpeMAa:

MKTC N:
Bepcusa:
IlapaMeTpsbl V3J1a YUETa
IMapamerp 3Hauenue

Ne y3na yyera:

CxemaYu:

dopmysia: Q=

IlapaMeTpbl H3MEPHUTEIbLHBIX MOAVJIEH
3Hauenue pjasga UM Ne:
Iapamerp
M1 M2 M3 NM4

Tur:
Arnpec:
Oy:

IlapaMeTpbI pacyeTa TeNJIOBOIi Y HEPrUH

IMapamerp 3Hauenue

Cuuxp. M m Q:

dt<min:

dtmin:

W<O:
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MpunoxeHue H. NMpumepbl KOHDUrypauun y3nos yyeTta

Cxema yuera «Pacxonomepbi»

nm1 nm2 Mm3 M4 |Gv1 Gv2 Gv3 it1 t2 t3 txB |Popmyna BbIYUCNEHUA TENS.3H
M121 M121 (M121 HeT |MM1-Gv |IM2-Gv |M3-Gv [UM1-t M2-t |IM3-t |HeT |Her
NM2-t2|IM1-t2|IM2-t
NM1-t2
NM1-t
NM2-t2
M121 nPU INPU HeT |MM1-Gv |M1-Gu |M1-Gu |UM1-t M1-t2|IM1-t2|HeT |Her
MKTC-N1 |MKTC-A1 NM1-t [UM1-t
MKTC-N2 |MKTC-N2
MO021+MPU [MPU [NMPU HeT |MM1-Gu |MKTC-MU1 |[MKTC-U1 MUM1-t MM1-t2|IM1-t2|HeT |Her
MKTC-N2 |MKTC-N2 NM1-t [UM1-t
MPU MPU [M021+MPU |HeT |MKTC-U1 |[MKTC-UN1 |UM3-Gu [mporp [nporp [AM3-t [Het |Het
MKTC-N2 |MKTC-12
Cxema yuera «TynukoBas»
nm1 nm2 M3 M4 |Gv1 Gv2|Gv3 t1 t2 (t3 txB dopmMyna BbIYUMCNEHUSA TEM.3H
M121 HeT [HeT HeT |MM1-Gv  |HeT |HeT NM1-t [HeT [HeT NM1-t2 |Q=M1*(h1-hxs)
MO021+MNPU|HeT [HeT HeT |MM1-Gu  |HeT |HeT NM1-t [HeT |HeT NM1-t2 |Q=M1*(h1-hxs)
M121 HeT [HeT M021|MM1-Gv  |HeT |HeT NM1-t [HeT [HeT NM4-t  |Q=M1*(h1-hxs)
M3t ims-t2
M121 HeT [M121 HeT |MUM1-Gv  |HeT [MUM3-Gv  |UM1-t |HeT [UM1-t2 Q=M1*(h1-hxs)+M3*(h3-hxB)
VM-t NM1-t2
NM3-t
NM1-t2 N "
M121 HeT [M121 M021|MM1-Gv  |HeT [MUM3-Gv  |M1-t |HeT M-t NM4-t  |Q=M1*(h1-hxB)+M3*(h3-hxB)
NM4-t2
NM1-Gnu UM1-t2
M121 HeT |[[TPU HeT |MM1-Gv  |HeT [MKTC-U1 |M1-t |HeT NM1-t2 |Q=M1*(h1-hxB)+M3*(h3-hxB)
NM1-t
MKTC-N2
M3t ims-t2
M121 HeT |MO021+MPUHer [NM1-Gv  |HeT |M3-Gu  [UM1-t |HeT |NM1-12 Q=M1*(h1-hxs)+M3*(h3-hxB)
VM-t NM1-t2
MKTC-W1 NM1-t2 i rax "
MO021+MPU|HeT |TPU HeT |MM1-Gu  |HeT MKTC-112 NM1-t [HeT M-t NM1-t2 |Q=M1*(h1-hxB)+M3*(h3-hxB)
Cxema yuera «3aKkpbITas
nm1 nm2 M3 M4 (Gv1 Gv2 Gv3 t1 t2 t3 txB dopmMyna BbIYUCNEHUSA TEM.3H
NM1-t (MM2-t 4% RPN
M121 M121 Her HeT |UM1-Gv [MM2-Gv |HeT UM2-£2 M1-t2 [HeT HeT Q=M1*(h1-h2); Q=M2*(h1-h2)
NM1-Gnu
M121 MPU |Het HeT |MUM1-Gv [MKTC-U1 |HeT NM1-t |M1-t2 |HeT HeT Q=M1*(h1-h2)
MKTC-N2
NM1-t (MM2-t —MA1*
M121 MO021|Her HeT |UM1-Gv |HeT HeT UM2-£2 M1-t2 [HET HeT Q=M1*(h1-h2)
M121 HeT [HeT HeT |UM1-Gv |HeT HeT NM1-t |M1-t2 |HeT HeT Q=M1*(h1-h2)
MO021+MNPW|HeT |HeT HeT |UM1-Gu |Het HeT NM1-t |NM1-t2 |HeT HeT Q=M1*(h1-h2)
HeT M121|Her HeT [HeT NM2-Gv  |HeT NM2-12|IM2-t  |HeT HeT Q=M2*(h1-h2)
NM3-t
NM2-t NM3-12
NM1-t (MM2-t Q=M1*(h1-h2)+M3*(h3-hxB)
M121 M121\M121 HeT UM1-Gv (M2-Gv |M3-Gv NM1-t2|M1-t2| Z_ " .
NM2-t2 MM 1-12 UMI-t IMM2-t2 Q=M2*(h1-h2)+M3*(h3-hxB)
NM2-t2
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NM3-t
MM2-t
) ) o MA-t M2+t Mt-t2| o [Q=M1¥(h1-h2)+M3*(h3-hxs)
M121 M121|M121 MO21AMA-Gv IMM2-Gy [UM3-GV | v oo s e M-t | hom 14 12} +M3* (3 xe)
UM2-t2
VM4-t2
NM3-t
UM2-t UM3-t2
) ) L~ M-t M2-t - ~21Q=M1*(h1-h2)+M3*(h3-hxe)
M121 M121MO21+MPY et |AMA-Gv UM2-Gy [UM3-Gu |y v’ oo (MMI-R2 AMA-12) 32, ol e o0
UM1-t UM2-t2
UM2-t2
VIM1-Gu VIM1-t2
M121 HeT [MPU HeT |MUM1-Gv |HeT MKTC-W1 [MM1-t |M1-t2 nporp (Q=M1*(h1-h2)+M3*(h3-hxs)
UM1-t
MKTC-12
Cxema ydera «OTKpBITasN
M1 M2 um3 UM4 |Gv1  |Gv2  |Gv3 t1 t2 t3 txg | DOPMyna BhluMCneHus
Tenn.3H
M1t [AM2-t M2 |, .

M121 M121 HeT HeT  MIM1-Gv [UM2-Gv |HeT UM2-t2lM1-t2|HET M2-12 Q=M1*(h1-hxs)-M2*(h2-hxs)
M121 M121 HeT M021 MM1-Gv [UM2-Gv |HeT MM1-t_ IVIM2-t HeT NM4-t  |Q=M1*(h1-hxB)-M2*(h2-hxB)
e e UMm2-2um1-t2*€ -

UM1-t [AM2-t UM-t2 |, .
MO021+MPW (M021+TTPW |HeT HeT  MM1-GuUM2-Gu|HeT M2-12m1-t2|HET NM2-t2 Q=M1*(h1-hxs)-M2*(h2-hx8)
NM3-t
UM2-t UM3-t2 | .., .
M121 M121 M121 HeT  M1-Gv|IM2-Gv|IM3-Gv m;:z Wﬂz MM1-2 M1-t2 Sl\;l';"*}hg‘_:;‘;)B)'Mz (h2-hxe)
UM1-t |AM2-t2
UM2-t2
NM3-t
UM2-t AM3-t2 | .., .
M121 M121 MO21+MPY HeT  M1-Gv [MIM2-Gv [IM3-Gu m;:z Wﬂz MM1-t2 UM1-t2 S,\;I';"*}hg‘_:;‘;)B)'Mz (h2-hxe)
M1t |AM2-t2
UM2-t2
UM2-Gu MM2-t
UM1-Gu UM1-t2 g .
M121 M121 NPy M021 [VIM1-Gv [IM2-Gv [VIM4-Gu m;:z SM?IZ M1t [IM4-t 9&2’%@"_;’1"5)5)'“"2 (h2-hxe)
MKTC-11 UM2-t2
MKTC-12 MM4-t2
M2-Gun M2-t
) Ao M1-Gu UMt M2t UMA1-t2 [UMA-t2 |Q=M1*(h1-hxs)-M2*(h2-hx8)
M121 M121 nPu Her  WIM1-GVINM2-GV |\ T A1 [MM2-t2MA-2[UM1-t [MM2-t2 [+M3*(h3-hxe)
MKTC-12 UM2-t2
Cxema yudera «VcTOUHUK»
nm1 nm2 M3 M4 |Gv1 Gv2 Gv3 it1 t2 t3 txB dopmMyna BbIYUCNEHUSA TEM.3H
NM3-t
UM2-t Q=M1*h1-M2*h2-M3*hxs
) ) _ VM-t M2t [AM1-t2| o |Q=M2*(h1-h2)+M3*(h1-hxe)
M121 M121 M121MO21|AM1-Gv MM2-Gv (UIM3-Gv (/om0 v oo g o M4t | M3+ (-
UM2-t2 Q=M1*(h1-hx8)-M2*(h2-hxs)
VM4-t2
mg: MM3-t2[@=M1"n1-M2"h2-M3*hxe
) ) _ UM1-t UM2-t - " lQ=M2*(h1-h2)+M3*(h1-hxe)
M121 M121 M121jer UM1-Gv [MM2-Gv [MM3-Gv |/ 17ve” mnz m;g QM1*(h1-h2) M3*(h2-hxe)
M2-12 Q=M1*(h1-hxB)-M2*(h2-hx8B)
NM3-t
UM2-t
UM1-t M2t M1-t2 . .
M021 M121 M121|M021|HeT UM2-Gv [UM3-Gv |/ o vt [VIMA4-t [Q=M2+(n1-h2)+M3*(h1-hxe)
UM2-t2
NM4-t2
MMS-t 1.0
HeT M121 M121jHer |HeT UM2-Gv [M3-Gv  [M2-t2|AM2-t [ IM2-t Q=M2*(h1-h2)+M3*(h1-hxa)
vit2[IM2-2
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M3t
MM2-t
MMI-t M2t [MA1-t2 . .
M121 M021 M121|M021UM1-Gv |wer MM3-Gy e ol 1 M4t [Q=M1%(h1-h2)+M3*(h2-hxe)
IM2-t2
VIM4-t2
MM3-t | \13.t0
M121 HeT M121jer UMA-Gv |wer MM3-Gv  IM1-t MM1-2[VIM1-t2 Q=M1*(h1-h2)+M3*(h2-hxe)
MM1-t2
VM-t
M121 M121 HeT |Her |MM1-Gv [MM2-Gv |ner m;:z SM?IZ Het m;_gQ=M1*(h1-hxa)-M2*(h2-hxa)
M021+MNPN|M021+MNPN  |HeT [MO021|M1-Gu [NIM2-Gun |HeT MM1-t M2-t HeT NM4-t |Q=M1*(h1-hxB)-M2*(h2-hxsB)
MIM2-t2 M1-t2

OObuee 3ameuanue ko BceM mpumepaM. B kauectBe MO21 ans u3MepeHus MapameTpoB
xoJioaHoM Bosbl (MMM4) MoeT OBITh MCIOJIB30BaH JIFOOOW M3MEPUTEIBHBIM MOY/Ib, BXOISIINI B
0001 y3en ydera, KOTOPbIM U3MepsieT HYXHYI0 TeMmieparypy. Hanpumep, M121, crogmuii Ha
TpyOONIPOBOJIE XOJIOAHOTO BOJOCHAOXKEHUS Yy MOoTpeOuTens (€ciu AOrOBOPHBIMU OTHOILIEHUSMU
MOCTaBILMKA U HOTPEOUTENs] TEIJIOBOM SHEPTMM YCTAHOBJIEHO H3MEpPSTh MapaMeTphbl XOJIOJHOM
BOJIBI TakKUM criocobom), wim M121, crosmuii Ha MOANUTOYHOM TPYOONPOBOJE HA HUCTOYHHKE
teruioBoi sHeprun (MM3), npu yciaoBum, 4ToO ty COBIAJAET C t3.

[Ipumepsr cootBercTBYOT Bepcuu [IO Temocuerunka 2.49 u Oosiee mno3znHuM. [lns
NpEeNbIAYIINX BEpCU HEKOTOpble BapuaHThl HepocTynHbl. [logpobHee — cM. paszzgen
7.2.3 KondurypupoBaHue KaHaJIOB y3J1a y4eTa.

Tennocuetynk MKTC. PykoBoacTBo no akcnnyaTaumu. Yacts |. Mspanue 57-e. 19.06.2017.
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Texunueckue xapaktepuctuku Terocuetrunka MKTC:

e FEMKkocTh apxUBOB coOCTaBIAeT, He MeHee: Mo4acoBoro — 120 CyTok, MOCYTOUHOro — 16 Mecsues, momecsyHoro — 20 JeT, AMarHocTHYeckol nHdopmamuu — 7936
3armceit..[Ipy OTKIIFOUeHUH ceTeBOro MuTaHus HH(OpMaIus, 3aNrcanHas B apXUBBI, COXpaHAeTCs B 3HepronesaBucuMoit namsati Ternocuerunka MKTC He menee 12
neT.

MesKnoBepouHbIi HHTEpBAT: 4 roja.

MakcuMabHOE KOJTHYECTBO TOAKIIOYaeMBIX H3MepHuTenbHbIX Moayiei (Cb-04/Ch-05): 16/8.

MakcumanbHoe KordecTBo y3i10B yuera (Ch-04/CB-05): 4/2.

Hannune unTepdeiico csa3u: RS-232, RS-485, USB.

Hononuautensubie uarepdeiicer Cb-04: GSM, Ethernet, LPT, Modbus, LonWorks.

o KommuectBo ciiotoB aist mar pacumpenus B Cb-04: 6.

o [lo cremenu 3amuTh OT BO3AeHCTBHsI OKpy»Katomen cpeast cornacHo ['OCT 14254-96 Cb cootBerctByeT Kitaccy P44, M cootBeTcTByeT Kinaccy [P54.

JlnamazoHbl H3MEepeHuit

Junamazon u3mMepeHus temmneparypsl, °C: 0..150
Hawnmenpiniee 3HaueHre pa3HOCTH TEMIIEpATyp TEIUNIOHOCUTENS B MOAAIONIEM H 00paTHOM TpyOomnpoBoaax Atmin BeiOupaercs u3 psaaa, °C: | 2; 3
Juana3oH U3MepeHUs pa3HOCTH TEMIIEpaTyp B MOJA0NIEM U 00paTHOM TpybonpoBoax, °C: Atmin ... 150

Juamna3oH u3MepeHus TeMIepaTypbl HApyKHOTO Bo3ayxa, °C,

— TIpY UIBMEPECHUN TEPMOTTPEOOPA30BATENSIMU COTIPOTHBIICHUS U3 TNIATHHBI: -60 ... +85
— NP U3MEPEHUHU LNU(PPOBBIMH TEPMOMETPAMHU: -55...+85
Pabouwnii quana3oH naBjaeHUs U3MEPIEMON Cpefibl, B 3aBUCUMOCTH OT ucnoidnenus UM, Mlla: 0..1,6 wm 0...2,5

Metponorniyeckue XapakTepuCTHKU

IIpenens! nomyckaeMoil OTHOCUTENIBHOW NOTPEUTHOCTH U3MEPUTENBHOIO KaHasla TEIVIOBOM SHEPIHHU TEINIOCYETUYNKA COOTBETCTBYIOT +(2 + 4-Atmin / At + 0,01-Gmax /
kiaccy C mo 'OCT P 51649 npu Atmin 32 °C, % G)

[Ipenenb momyckaeMoi OTHOCHTENLHOW TOTPENTHOCTH NP U3MEPEHUAX 00beMa (00BEMHOTO pacxo/ia) U Macchl (MacCOBOTO pacxojia),
obecrieurBaecMble KaHAJIAMH Pacxojia ¢ JIEKTPOMArHUTHBIMU IPe00pa30BaTeIsIMU, COOTBETCTBYIOT 3HAUCHHSM, B 3aBUCHMOCTH OT KJlacca
ToyHOCTH, Tpr Gmin < |G| < Gmax, %,

— IUTS PacXoIOMEPOB Kiacca A: +(1+0,01-Gmax/|G|)

— JI7Is1 pacxoIoMepoB kiacca B: +(1 + 0,01-Gmax/|G|), mpu |G| >



Gmax/400;
+5 npu |G| < Gmax/400

+(1+0,01-Gmax/|G|), npu |G| >

Gmax/100;
— U1 pacxoaoMepoB kiacca C: +2 mpu |G| < Gmax/100
— 175 pacxonomepos kiacca D1: +1,0
— JUIA pacxoaoMepoB kiracca D2: +0,5
— U pacxogoMepoB kimacca D3: +0,25
IIpenens! fomyckaeMoii aOCOMIOTHOH MOTPEIIHOCTH U3MEPUTENBHBIX KAHAIOB TEMIIEpaTyphbl H3MEPUTEIbHBIX MOIYIeH (0e3 yueTa
MOTPENTHOCTH TepMoTpeodpa3oBarTeield CompoTHBIIeHUS ), °C: +0,02
[Ipenensr nomyckaemoi abCOMOTHOMN MOTPEIIHOCTH TUIATHHOBBIX TepMoIpeodpasoBarened cornpoTusieHus, °C,
— xiacca gomnycka A mo 'OCT 6651-2009: +(0,15 + 0,002-[t])
— xiacca jgonycka B mo T'OCT 6651-2009: +(0,30 + 0,005-[t])
IIpenemns! 1omyckaeMoit OTHOCUTEIBHOI MOTPEIIHOCTH KaHAIOB U3MEPEHHUS Pa3HOCTH TeMIepaTyp At (6e3 yueTa morpenrHocTi
komiuiekToB I1T), %: +(4 / At)
IIpenens! 1omyckaeMoit OTHOCUTENBHOI MmorpemHocTH KoMIiekTos [T mpu u3mMepeHun pasHocTu Temneparyp, %o, +(0,9 + 4-(Atmin —1) / At)
[Ipenens! nomyckaeMoil OTHOCUTENBHONW NOTPEIIHOCTH BBIUMCIIEHUS TEIIOBOM sHepruu, %o: 0,1
[penens! momryckaeMoi OTHOCHTENBHOM IMOTPEIIHOCTH TIPU H3MEPEHUH BpeMeHH HapaboTku, %: 0,01
IIpenens! 1omyckaeMoit IPUBEICHHON MOTPEIIHOCTH ITPU U3MEPEHUH JaBlICHUS, %o +2,0
Macca, rabapuTHBIC pa3Mephl H MOIITHOCTh
Macca CB-04 6e3 akkymymnstopa (CB-05), He 6ornee, kr: 5(1,2)
Macca UM, B 3aBucuMOCTH OT [y 1 KOMIUIEKTAllUH, KT 1..125

nnuHa: 286 (161) BeicoTa: 343
labapurnabie pasmepsl Cb-04 (CB-05), He 6onee, MM: (232) mmpuna: 161 (71)

I"abapurtasie pasmeps! IM B 3aBucumoctu ot /1y, MM: quHa: 132 ... 438 BeicoTta: 275 ...



MoiHoCTh akTHBHAS, IoTpediseMas Cb ot cunmoBoii cetn nipu otcyrcTBur M, He Gonee, BT:
MormHocTs cpennsis, notpednsemast UM ot Cb, He Oonee, BT:

MoIHOCTh aKTHBHAS, TIOTpEOJIIeMas TeIIIOCYSTYMKOM B MAKCUMAIbHON KOMITJICKTAIIMN OT CHJIOBOH ceTH, He Ooee, BT:
VYcoBust aKkcIuTyaTanuu

Pabouwnii quana3oH TeMiiepaTypsl okpyskatouiero Bozayxa s Cb, °C:

Pabouwnit quarma3on TeMIiepatypsl OKpyKaromiero Bozayxa mist UM, °C:

OTHOCHTENBHAS BIAYKHOCTH OKPY’KaIOIIEro Bo3ayxa, He 6oiee, %:

Pabounii nuanaszon armocepHoro nasnenus, klla

HomuHanbHOE HallpsbKeHUE CUIIOBOM ceTH, B:

Pabouwnit nuarma3on HanpspKEHUs CHIIOBOH cetH, B:

[IpenenbHO NOMYCTUMBIH IHaIa30H HANPSKEHUS CUJIIOBOM ceTH, B:

Pabouwnii quama3oH 4acTOT CHIOBOI ceTH, I 11

JlnvHa NpsSIMOTMHEHHBIX YIaCTKOB TpyOOnpoBoaa 63 MECTHBIX THAPABINYECKUX CONPOTHBIICHHH (TPyOOIIPOBOIHAS apMaTypa u Ap.
YCTPOWCTBA):

— JI0 npeoOpa3oBarels pacxo/a, He MEHee:

— IocJie peobpa3oBatelis pacxo/a, He MEeHee:

Jomyctumast yesnbHast 3JIeKTpUYecKasi IPOBOJMMOCTE U3MEpsieMOH JKUAKOi cpeasbl, CM/M:

HamnpspkeHHOCTh MarHUTHOTO TIOCTOSTHHOTO HJTH TIEPEMEHHOTO TIOJIS C YaCcTOTOH CHIIOBOH ceTH, He Oonee, A/M:
CBeneHus 0 HaAEKHOCTHU

Hopwma cpenneit HapaboTku 10 0TKa3a, U:

Cpennuii cpok CIrykOBbI, JIET:

627 mmpuna: 95 ...

20
3
70

+5 ... +50
+5...+70
93
84,0...106,7
230

184 ...253
161 ... 276
50=+1

3y

1 y
0,001 ... 10
400

50000
12

485



[AvameTpbl ycnoBHoro npoxoda (Ay) 3neKTpoOMarHUTHbIX MEPBUYHBLIX NpeobpasoBaTenen pacxoga, HamMmeHbluee (Gpin) M Hanbonblwee (Gpax) 3HAYEHUS
n3mepsiembix TennocyetynkoMm MKTC obbeMHbIX pacxofos (G) B 3aBUCMMOCTM OT y:

3HaueHne 00bEMHOTO Pacxoa,

MpHU KOTOPOM Tiepenas aaBicHust Ha [1P [lepenan naBneHus
@ ne npessimaet 0,01 Mlla, Ha [1P ipu G = Gpax
Goin ™, M3/a He 6oiee, MIla
Ny, M3/4 Gmaxs
MM st D =1000 M3/9 1) )] 1) 2
15 0,006 6 6 - 0,005 -
25 0,016 16 16 13 0,005 0,015
32 0,025 25 25 20 0,005 0,015
40 0,04 40 40 33 0,005 0,015
50 0,06 60 60 60 0,005 0,01
65 0,105 105 105 105 0,005 0,01
80 0,16 160 160 160 0,005 0,01
100 0,25 250 250 - 0,005 -
150 0,6 600 600 - 0,005 -
200 1 1000 1000 - 0,005 -
300 2,5 2500 2500 - 0,005 -

@ — nns anekTpoMarHuTHbIX NP ¢ dyTeposkol 13 dToponnacta (M121-K5);

@ nns ppyrux TMNOB 3neKkTpoMarHUTHbIX MP (M121-K15, M121-K6).

®)— 3Hauennst G, NPUBEAEHbl A8 ANHAMWYECKOro AuanasoHa uaMepeHust o6beMHoro pacxofa (D = Ga/Gmin) paBHoro 1000. [ns APYruX 3HaueHwit
napameTpa D HaMMeHbLlee 3HaYEHME U3MEPSEMOro 06bEMHOIO pacxoaa G, Bbluncnsetcs no dopmyne: Guin = Guax / D.
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