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BBepeHue

Hacrosimee pykoBoacTBO pacmpoctpansercs Ha temtocuetunku MKTC (mamee —
TeIIOCUYETUNKH), cooTBeTcTBYIomMUe TpedoBanusM ['OCT P 51649 u texnuyeckum yciopusim TY
4218-001-52560145-2004.

[lepen MOHTa)XOM M UCHOJIB30BAHUEM TEIJIOCUETYMKA BHHUMATEIBHO O3HAKOMBTECH C
HACTOAIUM PYKOBOJICTBOM.

B cBsa3u ¢ mocTosHHOW paboOTOMl MO yCOBEPIIEHCTBOBAHUIO TEIUIOCYETUYMKA B €T0
KOHCTPYKILIMIO M MPOrpaMMHOE OOecliedyeHne MOTYT OBITh BHECEHBI M3MEHEHHMS, HE yXY/IIAIOIIHNe
€ro TEXHUYECKUE U METPOJIOTHYECKHE XapaKTepUCTHKH, O€3 MpeABapUTEIbHOTO YBEIOMIICHHUS.

IlepeyeHb NPUHATHIX 0003HAYEHUI U COKPAIleHUIT

BII — OJIOK MUTaHUA.

BBII  — 6mok Oecriepe®OHOTrO MUTAHMUSL.

AKIT  — aucnneiHo-KJIaBuaTypHas MaHeNb.

Hy — JUaMEeTp YCIOBHOIO IPOXO0Aa.

M — U3MEPUTEIIbHBIN MOYJIb.

K — U3MEPUTEbHBIN KaHall JaBJICHUS WM KaHa J1aBJICHUS.

KKT  — u3mepuTenbHbIl KaHaT KOJWYECTBA TEIJIOTHI.

KP — U3MEPHUTEIIBHBIN KaHAJl pacxoa WK KaHaJl pacxo/a.

KT — U3MEPUTEIIbHBIA KaHAJI TEMIIEPATYPhl WU KaHa TEMIIEPATYPhI.
A — npeoOpa3zoBaTesb JaBICHUS.

[IK — MePCOHAIIbHBIA KOMITBIOTED.

I1P — npeoOpazoBaTesb pacxoa.

I[TPU1  — mpeoOpazoBaTeinsb pacxoaa ¢ UMITYJILCHBIM BBIXOOM.

I[IPD  —npeoOpa3oBaTenb pacxoaa IEKTPOMarHUTHBIH.

IIT — ipeoOpa3oBaTeb TEMIIEPATYPHI.

PO — PYKOBOJICTBO I10 3KCIUTyaTalllH.

Cb — CHUCTEMHBIH OJIOK TeMJI0CYeTUnKa.

TY — TEXHUYECKUE YCIOBU.

vy — y3en yuyera — (yHKIUOHAJIbHAS YacTh TEIUIOCUETYMKA, MpeJHa3HAadeHHas AJis

ydeTa TEIJI0BOM 3HEPTUU U NapaMeTPOB TEIIOHOCUTEINS B OJJHOW CHCTEME (cHucTeMe
OTOIUICHHUS, CHCTEME TOPSYEro BOJOCHAOKEHUS U T.1T.).

Ob — 3JICKTPOHHBIN OJIOK.

Q — TEIUIOBAasi SHEPIUsl.

M — Macca BOJIbI, TPOIIeIIIas uepe3 TpyOormpoBo/I.
A% — 00BEeM BOJIBI, IPOIIEIIIHI Yepe3 TPyOOIpOBO/I.
Gum — MAaCCOBBIN pacxo/.

Gv — 00BEMHBIN pacxo.

h — DHTAJIBIIHNAL.

P — JIaBJICHHUE.

t — TeMIIeparypa.

\\% — TEMJI0Basi MOILIHOCTb.
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1 Mepbl 6e3onacHoOCTHU

K paboram 1o MOHTaxy, IMOBEpPKE, OOCTYKMBAHUIO U OJKCIUTyaTallUH TEIUIOCYETYNKOB
JIOTYCKAIOTCS JIMLA, HUMEIOIIME HEOOXOAMMYIO KBaTU(UKALMIO, MPOLICANINE HHCTPYKTaX IO
TEXHHUKE 0€30MacCHOCTH U 03HAKOMIICHHBIE C €r0 dKCIUTYaTallHOHHOW TOKyMEHTAIUEeH.

MCcTOYHMKOM ONAacHOCTM IIPU MOHTaXE€ M OKCIUIyaTaluHd TEIUIOCYETUYHKA SIBIIFOTCS
ANEKTPUUYECKUN TOK, a TaKXKe TEIUIOHOCUTENb, Haxondluica mona naasienueMm go 2,5 Mlla u
uMmeromuit remmneparypy o 150 °C.

[lepen MOAKIIOYCHHEM TETUIOCUCTYMKOB K AIICKTPUUYECKOW CETH HEOOXOIUMO 3a3eMITUTh
Metaiuinueckuid kopnyc Cb, coeiMHUB MEIHBIM MPOBOJOM CE€YEHHEM He MeHee 1,5 MM IUHY
MECTHOTO 3a3eMJICHHSI C PACIOJIOKEHHBIM B HIKHEH 4YacTH JieBoi O0koBoil creHku Cb GonTom
3a3emsieHusa. HeoOXxoauMo Takke COEOUHHUTH € TPyOONpOBOJOM CHEIHUAIBHBIMU IIUHAMH 00a
¢nanna ucronbzyembix M.

MoHTax 1 JeMOHTax npeoOpa3oBaresneil pacxofa U AaBlIEHUS AOKHBI MPOU3BOIUTHCS MpPU
MOJIHOCTHIO ~ OTCYTCTBYIOIIEM HM30BITOYHOM JABJICHHH B TPYOONPOBOJAE ¥  OTKIIOYCHHUH
TEIJIOCUYETYUKA OT IEKTPOCETH.

[Tpu MoHTaxe, 0OCTY)KUBAaHUU U TIOBEPKE TEIUIOCYETUUKA JOJKHBI coOmonarhes «[IpaBuiia
SKCIUTyaTallid dSJIEKTPOYCTAHOBOK moTpedureneity, «llpaBuna TexHHKH O€30MacCHOCTU MpH
HKCIUTyaTaIluH JIEKTPOYCTaHOBOK moTpeduTeneit» u tpedoanus [OCT P 51350.

2 Ha3HauyeHue TennocuyeTyMmKa

Temnocuérunkn MKTC npennazHadeHsl JUisi U3MEpPEHMsI M ydéTa KOJIMYECTBA TEIIOBOM
SHEPruu, OOBEMHOIO M MAacCOBOrO pacxoja, oO0béMa W Macchl, TemIepaTypbl U JaBJICHUS
TEIUIOHOCUTENS! B  OTKPBITBIX M 3aKpPBITBIX  CHCTEMax BOJSHOTO  TEIUIOCHA0XKEHUS,
TEIUIONOTPEOICHUST M TEIJIOOTBEICHUs; O0BEMHOTO M MAacCOBOTO pacxoja, o0bEMa M MacChl,
TEeMIepaTypbl W JaBJICHHUS BOJBI B CHUCTEMax BOJOCHAOXEHHS M BOJOOTBEACHHUS; OOBEMHOTO
pacxoaa, o0bema, TeMrepaTypbl U JaBICHUS KUIKUX cpel (BOIbL, MOJIOKA, COKOB, aJIKOTOJIbHOM
MPOAYKLIMH C COAEpPNKAHUEM 3TUIIOBOTO crupta 10 60% u Ap.) B TEXHOJOTUYECKUX IMpoOIeccax, B
TOM YHCJIE B ITUILEBON MPOMBIIUIEHHOCTH.

OOnactp TNPUMEHEHHUS TEMJIOCYETYMKOB: KOMMEPUYECKHMH M TEXHOJOIMYECKHH y4EéT Ha
00BEKTaX  TEIJIOPHEPreTHUYECKOro  KOMIUIEKCa  JKWIMIIHO-KOMMYHAQJIBHOTO  XO3siCTBa U
MIPOMBIIIJICHHBIX MPEANPUITUN, HHPOPMALMOHHO-U3MEPHUTEIbHBIE CUCTEMBI, CUCTEMbI KOHTPOJIS U
pPEryaupoBaHus TEXHOJOTHYECKHUX MTPOLIECCOB.

3 CocTaB M YCTPOMUCTBO TensocyeTymKa

B cocraB TemnocueTunka BXOJSAT:
— cuctemusiit 6110k (Ch);
— 10 16 m3meputenpHbIXx Moayiei (M), 12 u3 KOTOpBIX MOTYT BKJIFOYAaTh B CBOH COCTaB
AJIEKTPOMarHuTHBIE TPeoOpa3oBaTeIM pacxoia;
— 10 16 nepBuuHbIX npeodpazoBarenei Temneparypsl (I1T);
— 10 16 nepBuuHbIX npeodpazoBareneii gapnenus (I11);
— 1o 12 mepBUYHBIX TpeoOpazoBaTeneil pacxona: AIEKTPOMArHUTHBIX (B coctaBe M) u
npeoOpaszoBarenei pacxoaa Uil CYETIUKOB BOJBI C UMITYJIHCHBIM BbixoaoM (ITPH).
CucremHblii OJOK yCTaHaBIMBAeTCsl Ha CTEHE IOMEUICHHs B YAOOHOM MecTe, JIETKO
JOCTYITHOM JJIsl TOJIb30BAaTEINsl, & U3MEPUTEIbHBIE MOAYJIH — HA COOTBETCTBYIOIINX TPYOOIIPOBOAAX.
Onun Terocuetynik MKTC mosket o0cimyxuBath oT 1 10 4 He3aBUCUMBIX Y3JI0B y4eTa.
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3.1 CwucteMHbIX ONOK TenyiocyeTyYmnKa

CucremMHBbIii 070K BBIMOMHAET (GYHKIIMH BBIUYMCICHUS, apXUBUPOBAHUS JAHHBIX, MOAECPKKU
uHTepdeiicoB, obecrneunBaeT CTaOUIN3NPOBAHHBIM MUTAHUEM BCE 3JIEMEHTHI TeIIOCYETUHKA.

3.1.1 Bapuanrt ucnosnenus Chb-04

Otot BapuanT Cb BeIMosHEH B BUIe HACTEHHOTO IKada pazmepamu 266*285*145 mwm:

285
266

160
145

342
285

i i i i

0900990909090 %90 ©

2000000090500 0

Pucl. OOuwmii Bug u rabaputhHsie pazmepsl Ch-04

CucTteMHBIH OGJIOK COCTOMT U3 2-X YacTeil: 0CHOBHOIO 0JI0Ka U JUCILICHHO-KJIABHATYPHOM
nanenu (JIKII), koTopbie coOeTMHEHBI MEXIAY COOOM METIISIMH.

OcHoBHO#1 0510k coaepkuT (cMm. Puc2):
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MaTEepPUHCKYIO TUIATy (TU1aTy BEIYUCIUTEIS);

OJIOK MHUTAaHHA CUCTEMHOro OJOKa M BCEX MOJKIIOUEHHBIX K HEMY H3MEpPUTEIbHBIX
MOJTYJIEH;

aKKYMYIIATOpP PE3EPBHOIO MUTAHUS, €CITU OJIOK MUTaHUs — OecriepeOOoHbIN;

IIaTy TOJKIIIOUEHUH JUIS TOJCOCIUHEHHs Kalelss CeTeBOro MuTaHus, Kabeneld TUHUN
CBSI3H C U3MEPUTEILHBIMI MOAYJISIMU U KaOeJei pa3TuiHbIX HHTEP(]EicoB;

repMOBBOJIBI JIJIS 3TUX Kabenei;

TUTAHKY JUTS KPETUJICHHSI 3alIUTHBIX PYKaBOB W/WJIH Kabemei.

OCHOBHOH BAOK MarepyHckas naara

| TNaata HOAKA.‘OH’EHHF!\ ChoTel nAaT paclumpeHns e

BAOK NnUTaHUs
(nog nAaTok
NoAKAIOHE HMH)

Bonr |
3a3eMAeHUsA AKKynmynatop

TepmoBBOAbI

[InaHKa KpenAeHHAa MeTarN0pPYKaBOB

Puc2. Pacnonoxenue anemenroB Chb-04

MaTepuHCKasi IUIaTa COJEPKUT MUKPOKOHTPOJIIEP, YIPABISAIOMINNA MporeccaMu 00paboTKu
JAHHBIX B TEIIOCUETUMKE, SHEPrOHE3aBUCHUMYI0 NaMsTh [UId XPaHEHHUsS apXUBOB, MUKPOCXEMY

4acoB pEANTbHOTO BpPEMEHU U KalleHJaps C JIMTUEBBIM DJJIEMEHTOM pE3epPBHOTO TUTAHMS,
untepdeiicel RS-232 u RS-485.

Ha marepunckoii mate Takke pazmenieHbl (cMm. puc. I'-1 Tlpunoxxerus ') mecTh CIOTOBBIX
pa3zsémoB (XS1...XS6) m1st yCTAaHOBKH TIAT PACITUPEHUS:

yCcTporcTBa rnevatu npotokosoB Ha npuHTep (VIIII) — yctanaBnuBaercs B cioT XS5;
TJIATHI [ 3armucu apxuBoB Ha USB ¢umm-auck — ycranaBnmuBaeTcs B CIOT XS6;
mwiatel GSM Mozema;

IJIaThl PEryJINUPOBAHUS TEMIIEPATyPhl TEIUIOHOCUTEIIS;

iatel uHTEpdeiica RS-485 (we3aBucumoro ot RS-232);

iatel uHTEpdeiica LonWorks;
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— TUTaThl TOKOBBIX BBIX0J10B 4-20, 0-20 wmm 0-5 MA (ITTB);
— TUIaThl YacTOTHBIX BeIX010B ([TYB);
— TIUIaThl JUCKPETHBIX BXOJIOB;
— IUJIaThl AUCKPETHBIX BBIXO/IOB.
[Tnatel pacmiipeHus MOTYT YCTaHABIUBATHCSA B JIO0OW CIOT MaTEPUHCKOW IUIATHI, €CITU HE
YKa3aHO MHOE.
Bce miarsl pacmmpenus, kpome USB, raqbBaHUYECKH M30JMPOBAHBI OT MATEPUHCKOM TLIATHI
KaK 10 MUTaHMIO, TaK U TI0 UHTEPEICy.
Homenknatypa mat paclIupeHHs MOXKET pacUIUpATbCs, HampuMep, IS pealu3aluu
pa3nUYHBIX UHTEP(EHCOB IS CBSA3H C BHEITHUMH YCTPOHCTBAMHU.
Pazwémbr mnTEepdeiico RS-232, USB u LPT BeIXoAsT Ha mpaBylo OOKOBYIO CTEHKY
OCHOBHOTO 0JIOKa M 3aKPbIBAIOTCS 3aLIUTHON KPBILIIKOM.
Nutepdeiicet RS-232 u RS-485 (oTkimodarommuiicss Mpy MOIKIIOYCHHH K pazbemy RS-232)
BXOJAT B 0a30BYI0 KOMIUIEKTAIUIO CUCTEMHOro Oioka. OcranbHble HHTEPEHCHl peaTnu3yroTcs ¢
MOMOMUIBIO TUIAT PACIIUPEHUS.

Baok nutanusi Cb MmoxeT ObITh ceTeBbIM MitH OecriepeOoitasiM (BBIT).

BBII oOecnieunBaer mUTaHHE TEIJIOCYETYMKA OT BCTPOCHHOTO aKKyMyJsiTOpa IMpH
nponajgaHnuu cereBoro HanpspkeHusd. [lepexmoyenne nutannss MKTC ¢ ceTeBoro Ha aBTOHOMHOE U
00paTHO OCYIIECTBIISETCS aBTOMATHYECKH, B 3aBUCHMOCTH OT BEJTHMYMHBI HAMPSHKEHUS B CUIOBOU
cetu. Mcrounukom sHeprum st nutanuss MKTC B aBTOHOMHOM peXKHUME CIY>KUT BXOJAIIAsl B
coctaB Cb akkymynstopHas Oarapes (AKB) ¢ HomuHaibHBIM HampsokeHueM 12 B u ¢
HOMUHAJILHOM JICKTPpUUECKON EMKOCThIO 7 miH 12 A*4ac (B 3aBUCHUMOCTH OT KOMIUIeKTanuu). [1pu
HeoOxomuMocTu  fomyckaercss mnpumenenne AKb ¢ apyruMm  3HaueHMEM  HOMHHAIBHOM
anekTpudeckoil émkoctu (HO He meHee 7 A*uac). O pabore MKTC B pexmme aBTOHOMHOTO
MUTAHUS CBUACTEIIbCTBYET MEPUOANYUECKOE, IPUMEPHO 1 pa3 B CEKyH]ly, MUTAaHHE CBETOJIUOIHOTO
nHaukaropa nutanus Ha JIKIL.

MaxkcumanbHoe BpeMsi aBToHOMHOU paboTel MKTC (T, yac) MOXHO OIEHUTH 1O QopMmyIe:
T~=4C/(N+2), tne C — éMKoCTh akkymymnsTopa B A*yac, N — KOJIMYECTBO H3MEPUTEIHHBIX
monynei, moxakmoyeHHblx k Cb. Ilpu pabote B aBTOHOMHOM pexkume BBII koHTpommpyer
HanpspkeHue Ha AKDBb u aBromarndecku Bbikito4aeT nutanue MKTC npu CHMXKEHUM 3TOrO
HanpspkeHus 10 11 B s mpemoTBpamieHust nepepaspsaa Oarapeu. [lpu mosiBieHun pabodero
HanpsbkeHus B cuiioBod cetu bBII BoccranaBinuBaeT nutanue Bcex y3noB MKTC u mpousBoaut
3apsan AKBD.

BHUMAHMUE! Ilpu oTK/JII0YEeHMH CeTEBOr0 HANPsSKEHWs] HA mepuoa 0ojiee 7 CYTOK
HeoOxoqumo orka0YuTh AKB BO m30e:kanme eé mepepaspsaga. Beixox m3 crpos AKBD,
BbI3BAHHBIH HEMCINOJHEHNEM YKAa3aHHOT0 TPeOOBaHUs, He SIBJISIETCHA FAPAHTHHHBIM cJIy4yaem!

Cb MKTC c¢ BBIl nocraBnsercs ¢ ycTaHOBI€HHOH, HO He mnonkiatou€éHHo AKDB Bo
n3bexxanne e€ paspsga B mOpemdKcruryaTanmoHHb mepuon. [logkmouenne AKDB  gomxHO
IIPOU3BOJIUTHCS HEMTOCPECTBEHHO MEPE BBOAOM y3Jla YU€Ta B SKCILTyaTallMI0, MOCJIE 3aBEPIICHUS
MOHTa)Ka U MPOBEPKHU Bcex ero aneMeHToB. [loakmouaror AKDB, nprucoeIMHUB KpacHYIO U CHHIOIO
konoaku uaymero ot BBIl kabenst COOTBETCTBEHHO K MOJOXKHUTEIBHOMY M OTpPHUIATEIHHOMY
HoxkeBbIM KOoHTakTaM AKDB. Tlomkmrouenne (otkmouenne) AKDB MoXHO TIpoBOIUTH TIpH
BKJIFOUEHHOM WJIM BBIKIIFOUEHHOM ceTeBoM mnurtanuu Cb, mpucoennHuB (CHSB) OQHY WU 00€
KooKy ¢ koHTakToB AKD.
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Ha nuare moakrouennii pacrnonoxensl (cM. puc. I'-2 Ilpunoxenus I):
— DJIEKTPUYECKHE 3KUMBI JJIsl MOAKIIOUEHHS ceTeBoro nurtanus 230B, mpegoxpanurenu u
BBIKJTFOYATEb TUTAHUS;
— DJEKTPUYECKHUE 3)KUMBI I MOJAKIIOUEHUS] KaOelel JIMHUN CBSI3M C MU3MEPUTEITHHBIMU
MonaynsimMu, kabenst muauu RS-485 u np.;
Bce xabenu moaBomsTcs K IulaTe MOAKIIOYCHHN dYepe3 T'epPMOBBOJIBI, PACIOOKCHHBIC B
HIDKHEH 9acTH OCHOBHOTO OJIOKaA.

Jucnieiino-kaaBuarypHas nanesb ([IKII) coOpana Ha nBepue mkada, UMEeT KIaBHaTypy
(20 xmaBum), 3 CBETOAMOJA MHAMKAIMUA PEKHUMOB padOTHI, TMHAMHUK W >KHIKOKPUCTALTAYECKUN
aucruielt ¢ moacsetkoi. [lucruelr mmeer 4 crpoxku no 20 cumBoios. JIKII nmoaxmroueHa x
OCHOBHOMY OJIOKY IJTIOCKMM Kabenem ¢ pazpémom. JIBepua Cb, Ha xotopoit cmontupoBana JIKII,
cHab)KeHa 3aMKOM.

3.1.2 Coxpamennass Mmoauukanus cucTeMHOro 6Joka (ucnojiHenue Ch-05)

ITo cpaBHenwuto ¢ Bapuantom Cb-04 BapuanT Ch-05 nMeer MeHbIne rabapuThl U BEC, BIBOE
YMEHBIIEHO MAKCUMaJbHOE KOJMYECTBO Y3JI0OB Yy4e€Ta M KOJUYECTBO IOAKIHOYAEMBIX
U3MEpPUTENBbHBIX ~ MOJAYJEH, OTCYTCTBYET  BO3MOXKHOCTb  HCIOJIb30BaHUS ~ BCTPOEHHOTO
OecniepeOoHOrO OJI0Ka MUTAaHUS, OXPAaHHOTO NuIel(a U BBIHOCHOTO LU(POBOTO TEpMOMETpA IS
U3MepeHus: TemriepaTypbl atMocdepsl. [Inatel pacmmpenus (He 6osee 2-X) MOXKHO HCTOJIb30BaTh
TOJIBKO COBMECTHO C YCTpPOHCTBOM mnojkiatoueHuss mnar pacmupenus (YIIIIP). Ilpu
HEOOXOUMOCTH MOKHO MCIIOJIb30BaTh BHEITHUH OJIOK OecriepeOOMHOT0 MUTAHMS.

B ocransHoM ¢yHkunoHanbHOCTE CB-05 NOTHOCTBIO COOTBETCTBYET (DYHKIMOHAIBLHOCTH
BapuanTta Cb-04, B T.4.:

— HCIONB3YIOTCS T€ K€ M3MEPUTENBbHBIE MOMYIIU, MUTAHUE KOTOPBHIX U OOMEH JaHHBIMU C
Cb ocymiecTBiasieTcst o OJJHON BUTOM mape;

— wumeroTcs BerpoeHHble uHTepdeiicel RS-232 u RS-485 (kotopeie, B otnuune ot Ch-04,
MOTYT HCIOJIb30BAThCS OTHOBPEMEHHO);

— OJMHAKOBBIC AUCILICHHO-KIIABUATYPHBIC TTAHEIH U OJIMHAKOBOE MEHIO TEIIJIOCYCTUHKA;

— Haumbojee BocTpeOoBaHHAs GyHKOMS 3anmuckd  apxuBoB Ha USB  ¢umm-auck,
peanu3oBanHas B momupukanuu Cb-04 ¢ momomipio TaaThl paclIupeHusi, BCTpOCHA B
miary Beruuciurens Cb-05;

— IMOJHOCTBIO COBMECTUMOC IIPOIrpaMMHOC obecnieueHune AJIs1 BCEX BApUAHTOB HCIIOJIHCHUSA
Cb.

JlBa y3ma ydera, peanm3yembie ¢ momoripio Terocuetunka MKTC nHa 6aze CBb-05,
ITO3BOJIAKOT BECTU HC33.BPICPIMBII>1 y‘I@T B ,Z[BYX CUcTeMax C pacquOM TGHHOBOﬁ 3HepI‘I/II/I (HaHpI/IMep,
I'BC u oTomuieHue), a Takke — JIOMOJTHUTEIIBHO BECTH YUET Pacxo/ia XOJ0HON BOBI B ClTydae, €Ciiu
KOJMYECTBO TPYOOIPOBOIOB B KAKOK-JIMOO U3 CUCTEM YUeTa TEIUIOBOI SHEPTUU MEHEE TpeX.

Kopmryc CB-05 BbInonHeH U3 yaaponpo4yHoit miuactMaccsl. Bun u rabaputHsie pazmepsl Chb-
05 (6e3 yuera KperneKHbIX IJIaHOK) MTOKa3aHbl HA PUCYHKE:
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705

160

CBb-05 cocrourt us:

= AL

21

MR
Sc10e0n

Nifimsmspmini

— OCHOBaHMS (3aIHSS YacTh KOPITyca), B KOTOPOM pa3MEIIAIOTCS BCTPOCHHBIM OJIOK
nuTaHus (B BEpXHEM OTCEKE) M TuIaTa MOJKIIOUYCHUN (B HIDKHEM OTCEKeE);
— OCHOBHOI'O OJIOKa, COAEPIAIIEro IUIATy BBIYUCIUTENS, HHTETPUPOBAHHYIO TUCILICHHO-
KJIaBHATypHYIO MaHelb, pa3beMbl nHTepdericoB RS-232 u USB, 3akpbIiBaeMble KPBILIKOIA;

— KPBIIIKH OTCECKA IJIAaThI MO IKJTFOUECHHM C repMOBBOAaAMH.

Cb-05 nmeert nBa Bapuanta ucnosnsnenus: Cb-05-0 u Cb-05-BI1.
Bapuantr Cb-05-0 He mmeeT BcTpoeHHOro Ojoka muTaHus. st ero paboThl HEOOXOaUM
BHEUIHUI CETEBOM ajanTep C BBIXOAHBIM IOCTOSHHBIM HampsbkeHueMm 24 B + 10%. Ceresoii
ajanTep JOJDKEH o0ecredMBaTh BBIXOJHOM HOMMHAJIBHBIM TOK, BEJIMYMHA KOTOPOIO 3aBUCUT OT
koinnuectBa N moaxiatodeHHbIX K Cb-05-0 m3mepuTenbHbIX MOIyJAEH U pacCUUTHIBAETCS II0
dopmyne [=0,1*(2*N+3), [A].
B Bapuante CB-05-BIl cereBoii 6mok murtanus MoumHocThio 30 BT pasmemien BHyTpu
OCHOBAHUs CUCTEMHOTI'0 OJIOKa.
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3.2 W3mepwuTtenbHble Moaynu

W3meputenbapie Moaynun mnpousBoactBa OO0 «MHTenmpubop» NpemaHasHAYCHBI IS
U3MEpPEHUsl pacxoja, TeMieparypbl U naaBiaeHUs. OCHOBY HM3MEPUTEIBLHOIO MOAYJSI COCTaBIISIET
NMeKTpoHHBIM Omok  (DB), K KOTOpOMY TMOJKIIOYAIOTCS TEpPBUYHBIE IpeoOpa3oBaTeiu.
DNEeKTPOHHBIA OJIOK Mpeodpa3yeT CHTHaJIbl MEPBHYHBIX MpeoOpa3oBareseii B 3HAUEHUS BETUYMH
pacxona, TeMmmepaTypsl M JaBieHus u nepegaer ux B Cb B nudpoom Qopmare mno
CTICIHATH3HPOBAHHOMY HHTEp(EiiCy CBA3M B (U3NUECKUX eAMHHIAX (M /dac, Tpaxycax Llenbcus u
kre/em?).

VM uMeIoT pa3iaryHble UCTIONHEHHS U 0003HaYatoTc «MXyzy, Tae:

— X — KOJIMYECTBO BXOJSIIUX B €r0 COCTAB JIEKTPOMArHUTHBIX IIpeoOpa3oBaTesiell pacxoaa
(0 umm 1);

— Y — KOJMYECTBO KaHAJOB HM3MEPEHMsI TEMIIEpaTypbl, PaBHOE MAaKCHUMaJbHOMY YHCIY
nojkiIoyaeMbix kK UM npeobpazoBarteneii remnepatypsl (0, 1 nim 2);

— Z — KOJIMYECTBO KAHAJIOB M3MEPCHMs [aBJICHMS, DPABHOEC MaKCUMaJIbHOMY YHUCILY
noakouaeMbix kK UM npeoOpazoBateneit napnenus (0 wim 1).

B cocraB tennocueTunka BXOAUT A0 16 Takux MU3MEpUTEIbHBIX MOAYJeH (M3 HUX — 10 12 ¢
npeoOpa3oBaresiMu pacxoja), noakiaodaeMslx kK Cb TemnocueTynka BUTBIMU [TapaMu IPOBOJOB.
Ilo Butol mape k u3MepurenabHoMy Moayiaro oT Cb momaercs raabBaHMYECKH HM30JMPOBAHHOE
IUTAaHUE W OCYILECTBISAETCS JABYCTOPOHHMH o0OMeH JaHHbIMH. [loMspHOCTH NOAKIIOYEHHUS
IIPOBOJIOB BUTHIX IIap HE UMEET 3HAUEHUSI.

3.2.1 N3mMepuresbHBIE MOAYJIH C IPe0Opa3oBaTesieM pacxoaa

N3meputenbabie MOAYIH ¢ mpeobpaszoBareneM pacxona obo3Haydarores M121. Onu umeror
OJIMH 3JIEKTPOMArHUTHBIN MpeoOpa3oBaTeNb pacxoa, 1Ba KaHajla JUIsl U3MEPEHUs TeMIIepaTyphl U
OJIMH KaHaJ JiJIsl U3BMEPEHUs TaBIICHUS.

Takue Momynu MMEIOT pa3lUYHbIC THIBI KOHCTPYKLMHU, KOTOpble 0003Ha4yatoTCs Kak «M5»,
«M6» n «K5» (cm. Tlpunoxenne b). Ko Bcem MM MokeT MOIKIIOYATHCS JTOTOJHUTEIBHBIN
npeoOpa3oBaTesb Pacxoja ¢ UMITYJIbCHBIM BBIXOJOM.

3.2.1.1 H3mepurteabHbIe MOAYJH C THNIOM KOHCTpykumnu US

N3MeputenbHblii  MOAYJIb € THUOOM KOHCTpyKmuMuM W5  cOCTOMT U3 MNEPBUYHOIO
ANIEKTPOMArHUTHOTO IpeoOpa3oBarTeisl pacxoaa, Ha KOTOPOM YCTAHOBJICH JIJIEKTPOHHBINH OJIOK.
Monrtax mnpeoOpa3zoBaTeneli TemrepaTypbl U JaBlI€HUS Ha TPYOOIPOBOJIE OCYIIECTBISECTCS
CTaHJIAPTHBIM CIIOCOOOM — C TOMOIIBI0 TWUJIB3 M INTYIIEPOB, BBAPEHHBIX B TPYOOMPOBO/I.
[Toakmrouenue nmpeoOpaszoBareniell TeMIiepaTyphbl U AaBiICHUS K Db OCyIecTBIseTcs MOCPEACTBOM
IUTaThl TIOJKIIIOUEHUS], ycTaHoBIeHHOH B kopmyce Db (cm. ITpunoxenue X). [t BBoga B kopiryc
Ob kabenelt TMHUM CBS3M C CUCTEMHBIM OJ0KOM 1 kabeneit nmoakmouenus 1T, TTJ1 u [TPU coyxar
TE€PMOBBO/IBI.

N3MeputenbHbIi MOAYIb ¢ TUIIOM KOHCTpYKIMU WS mpeacrasien Ha Puc3:
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100 140
d1 ‘ b
N omb. .
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MHTE/INPUBOP

Pmax=16 Ma
Tmax= 150 C

Cdenaqo b Poccwu

T

Puc3. OOmmii Bua, rabapuTHbIe, yCTAHOBOYHBIE M IPUCOCTUHUTEIBHBIE pa3mepsl UM ¢
TUIIOM KOHCTpyKuuu M5

Tabnuma 1. 'abapuTHBIC, yCTAHOBOYHBIE M MPUCOEAMHUTENBHBIE pa3zMepbl UM ¢ Tumom

KoHcTpykuuu 15
Ay, mm 25 40 50
d, Mmm 26 39 50
H, mm 177 209 217
L, mm 158+3 200+3 200+3
D, Mmm 115 145 160
Dy, MM 85 110 125
dy, MM 14 18 18
NoTB, 1T 4 4
Macca, Kr 5 6 8
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3.2.1.2 M3mepuresibHbIE MOAYJIH C TUIIOM KOHCTPpYKunu U6

W3mepuTenbHbIl  MOAYNb € THUIIOM KOHCTpykKuumu M6 coctour wu3 NEpBUYHOIO
AJIEKTPOMArHUTHOTO MpeoOpazoBaTeNsi pacxojia, Ha KOTOPOM YCTAHOBJIEH AJIEKTPOHHBIN OJIOK U
IIPENYCMOTPEHBl IO OJHOMY IIOCaJ0YHOMY MECTY JUIsl MOJIYJBHBIX (BCTpauBacMbIX )
npeoOpasoBareneil Temneparypsl u AaBieHus. [logkmtoueHue >Tux mpeoOpaszoBateneir k Ob
OCYILIECTBIISETCS BHYTpU Kopiyca Db ¢ IOMOIIbIO KIIEMMHBIX KOJIOJIOK, PACIIONIOKEHHBIX Ha IUIaTe
noakmoueHus (cMm. Ilpunoxenue ). Bropoi#t IIT (B ciayuae ero McCmoiab30BaHHs) MOHTUPYETCS
CTaHJApTHBIM CIOCOOOM — B TWJIB3Y, BBAPEHHYIO B TPYOOIIPOBOJ — U TaKXKe MoJKIo4aeTcs K Ob ¢
MTOMOMUIBIO KIIEMMHBIX KOJOJIOK, PacloJIOKEHHBIX Ha IjiaTe nofkiatodenus. /st BBoga B kopiyc Ob
Ka0eneil TMHUK CBSI3U ¢ CHCTEMHBIM OJIOKOM, Kabeneil monkmtouenus: sroporo [1T u ITPU ciyxar
Te€pMOBBO/IBI.

[IpeoOpa3oBarenu Temmeparypbl W JaBlICHUS JUII MOHTa)Xa BO BCTPOCHHBIE MOCAJ0YHBIC
MecTa BBIIIOJHEHBl B MHUHHUATIOpHBIX Kopmycax. Ilpu orcyrcrBum IIJI Ha ero mecto
yCTaHaBJIMBAETCA CIIeMAlIbHAS 3arIyIIKa.

N3MeputenbHbIi MOAYIb ¢ TUIIOM KOHCTpYKIMU M6 ipeactasieHn Ha Puc4:

156 U0

—

Puc4.  OOumwmii Buz, rabapuTHbIe, yCTaHOBOYHbIE U IPUCOCIHMHUTENbHBIE pa3Mepsl UM ¢
TUIIOM KOHCTpyKInu N6
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Tabnuma 2. 'abapuTHBIC, yCTAHOBOYHBIE W MPUCOEAMHUTENbHBIE pa3zMepbl UM ¢ Tumom

KoHcTpyKuuu M6

Ay, mm 25 32 40 50 65 80
d, Mmm 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, Mmm 115 135 145 160 180 195
Dy, MM 85 100 110 125 145 160
dy, MM 14 18 18 18 18 18
NoTB, T 4 4 4 4 8 8
Macca, Kr 5 6 6 8 12 14

3.2.1.3 H3mepureabHbIe MOAYJH C THNIOM KOHCTpykumnu K5

N3meputenbHpld  MOAYNh € THIOOM KOHCTpyKIuu K5 momo0eH 1o  KOHCTPYKITUH
U3MEpPUTEIBHOMY MOAyN0 Tuma W5, 3a UCKIIOYEHHEM TOTO, YTO HCIONB3YETCS TEePBUYHBIN
npeoOpazoBarens pacxonaa nmpousoacTa OO0 «BTK ITpom» (TY 4213-011-49609178-2003), nnun
aHAJOTUYHBIN, cM. Puc5:

100 0

©,0,0

133

UHTEANPUBOP

f
B3
6 11T O

Puc5. OOmmii Bun, rabapuTHbie, yCTAaHOBOYHBIE M TIPUCOCTUHUTEIbHBIE pa3mepsl UM ¢
TUIIOM KOHCTpyKuuu K5
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Ta6mmma 3. ['abapuTHbIC, YCTAHOBOYHBIE M IPUCOCTUHUTEIbHBIE pa3Mepsl UM ¢ Tumom
KoHcTpyKuuu K5
Ay, mm 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, Mmm 15 23.5 | 315 40 50 64 82 98.5 | 140 | 200 | 307
Bap.1| 13523 | 15543 | 160+3 | 200+5 | 205+5 | 2105 | 240+5 | 250+5 | 320+7 | 360+8 | 450+8
1\%1\’4 Bap.2|140-1,5|160-1,5{190-1,5| 200-2 | 2022 | 213-3 | 238-3 | 252-3 | 328-3 |358-3,5| 4384
Bap.3| 155+5 | 162+5 | 162+5 | 201+5 | 201+5 | 2065 | 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




16 TennocueTunk MKTC. PykoBoACTBO 10 3KCILTyaTauuu

3.2.2 U3mepureabHbIi MOAYJIb 0e3 mpeodpa3oBartesisi pacxoaa

Wzmepurensubiii Mmogyns MO21 sBrsercss momudukanueir 6e3 mpeoOpazoBaresst pacxoja.
Ero smekTponHbIi 00K aHajoruyeH mo KoHCTpykimu Db ¢ tumom koHcTpykmmu US. K Hemy
MOTYT OBITh MOAKIIOUEHBI J[BA PeoOpa3zoBarTesst TeMIepaTypbl, OJUH Mpeodpa3oBaTeb AaBICHHUS,
a TaKKe pacxoJoMep ¢ UMIYJIbCHBIM BBIXOOM.

100 140

A
!

©,0,0©

M I
M
" 18 1
° a
UHTE/NPUBOP
()
)
~ Pmax<1,6 Mla
Tmaox= 150 C
CBenaro b Poccuu

S

Puc6. WM3mepurensHblii Moaysis M021

[Tonkmouenue npeodbpazoBaTesiell TEMIEPATypbl U IaBIECHUS OCYIIECTBISETCS MOCPEICTBOM
IUIaThl TIOJKJIIOUEHUs], yCTaHOBICHHOH B kKopryce Ob. Jlns BBoga B kopnyc Db kabeneil muHMM
CBSI3U C CUCTEMHBIM OsiokoM U kabeneit moakmoueHus [1T, [T/ u ITPU coyxar repmoBBoabl. CHH3Y
K KOpIIyCy NPUCOEIMHEHA HOXKKA AJIs1 KPEIUIEHNUS U3MEPUTEIBHOTO MOTYJIS.

["abapuTHbIE pa3Mepsl ATOTO MOYJISI YKa3aHbl Ha Puc6.
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3.3 TnombupoBaHuMe TennocyeT4YMKa

CucremHblii OOK W u3MepuTelabHble Momymu Termiocuetdynka MKTC omedarbiBaroTcst
mwioM0amMu, TMPEAOTBPAIIAOIIMMUA BO3MOXKHOCTh Pa300pKH, TEpeleNKi WM MepPeHACTPOUKH
TEIJI0CYETYNKA 0€3 OUEeBUIHOTO UX MOBPEXKICHUS.

3.3.1 IliiomOupoBaHue U3MEPUTEIbLHBIX MOIYJIei

Ha u3mMepurenbHbie MOy YCTaHABIUBAIOTCA MIJIOMOBI IBYX THIIOB:
— TocJe MPOBEACHHUS TOBEPKHU — TNIOMOBI TOCYAapCTBEHHOTO MOBEPUTEIIS;
— Iocjie MOHTaXa Ha OOBEKTe — IJIOMOBI OpraHM3alud, MPUHUMAIONICH TEMJIOCUYETYHK B
IKCILTyaTaIHIo.

MnomOnpoBOYHaA Yaluka 3alnTHaA NNnacTUHa

MnaTa
nogKnr4deH

u

Puc7. Ilnom6upoBanmne M ¢ tunom konctpykimu US, M6 u K5

[Tocne mpoBeaeHust MOBepKH [yt IuiomoupoBanus UM cnenyer:
— YCTaHOBHUTb Ha IIIaTy MOAKIYECHUNM 3alUTHYK IUIACTUHY, KOTOpas 3aKpbIBaeT
OTBEPCTHS, CIy)KAIIME JUIsl TOCTyIa K KHOIIKE CHATHS 3alUTHI;
— 3aKpeNWTh 3allUTHYIO IUIACTUHY BHMHTaMH, Ha OJHOM U3 KOTOPBIX YCTaHOBJICHA
TUIOMOMPOBOYHAS YaIlIKa;
— YCTaHOBUTH IUNIOMOY € OTTUCKOM I€YaTH FOCHOBEPUTENS B IIIOMOMPOBOYHYIO YAILIKY.

[Tocne mpoBeneHHS MOHT@XHBIX pabOT M NPOBEPKH PabOTOCIIOCOOHOCTH TEIMIOCUYETYHKA
HEOOXOJMMO 3aKpBITh KpBINIKY Kopmyca Ob, 3aBepHYTh dYeThIpe KpENEXHbIX BHHTA |
OIJIOMOMPOBATH OJMH U3 HUX.
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3.3.2 IliomOMpoBaHKe CHCTEMHOTO 0JI0Ka

[TnombupoBanue cucremuoro ©Omoka MKTC ocymecTBiseTcss NPOU3BOIUTEIEM WU
MOBCPUTCIICM, a TaKXKC MNPCACTABUTCICM OpTraHu3alliu, HpHHHMaIOIHefI TCIIJIOCUCTYUK B
AKCILTyaTaIHIo.

3.3.2.1 IlnomOupoBaHue cucreMHoro 6;10ka (ucnoHenne Chb-04)

3ammTHBIA TepekmoyaTens  «lIpomsBomuTens» pacmoyiokeH Ha o0paTHOM CTOpOHE
MaTEpUHCKOW IUIATHl CHCTEMHOro Onoka TtemocueTunka. I[Ipu Bemmycke Cb MKTC  wu3
MPOMU3BOJCTBA 3alIUTHBIN mepekiodarens «lIponsBoautens» cTtaBUTCS B mosiokeHue «Ony. Jlis
MPEeIOTBPAIICHUS JOCTyNa K HEMY MaTepUHCKas IlaTa OTMEeYaThIBACTCS TUIOMOOMN MPOU3BOIUTEINS
WJIM TIOBEPUTETIS.

MAaTa 3alunTHbI NepeKkAovaTens
MOAKAHOHEHMUH "MoHTaxHbIH"

OtBepcTUa AnS
nnomMbupoBaH1sa ABepLb!

e "o "2 e "o Ya *e "

Puc8. IlnomOupoBaHHE CUCTEMHOTO OJIOKA

3amuTHBIA ~ Tepekiovareb  «MOHTaXHBIMY)  pPACHOJIOKEH Ha IUIAT€ MOJAKIIOYEHUN
CHUCTEMHOTO 0JIOKA TEIIOCYCTUHKA.

[Tocne HAcTpOWKM BCEX MapaMeTpoOB TEIUIOCYETYMKA, IS 3aIIUTHhl 3TUX IMMapaMeTpPOB OT
W3MEHEHUs TMPEACTABUTENIb OpraHu3allid, MNPUHUMAIONIEH TEMIOCYETYUK B H3KCIUTyaTallHIo,
JIOJIKEH

— TIOCTAaBUTH 3alIUTHBIN nepekinovaresb «MOHTaxXHbINY B nonoxenue «Ony». KonTpons 3a
MOJIOKEHUEM TEPEKITIoYaTeNsl OCYIIECTBISIETCSI ¢ MTOMOILBIO MEHIO TEIIOCYETUHKA (CM.
pasznmen 9.2.2.1);

— 3aKpbITh JOCTYN K 3al[UTHOMY TNepeKIoyaTeato «MOHTaXHBII» OJHUM M3 Tpex
CIIOCOOOB:

— YCTaHOBHUTH 3aIUTHYIO KPBIIIKY Ha MEPEKIII0YaTelb, 3aQUKCUPOBATH €€ BUHTOM
C TUTOMOMPOBOYHOM YaIIKOW U OneYaTaTh BUHT TUIOMOOIA;

— YCTaHOBUTH 3alIUTHYIO KpPBIIIKY Ha TMepeKiIoYarensb, 3aQUKCHUpOBATh €e
IJIOMOMPOBOYHBIM BHUHTOM, MPOIMYCTHTH MPOBOJIOKY 4YEpe3 OTBEPCTHE B ITOM
BUHTE U Omrpkaiiiee cCBOOOJHOE KpEMEeKHOE OTBEPCTHE CHUCTEMHOro OJIoKa U
OTUIOMOMPOBATh HABECHOM TIOMOOIA;
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— OIIOMOMPOBATH ABEPILy CUCTEMHOTO OJI0Ka HAaBECHOW TUIOMOOM, UCTIOIB3YS IS
ATHX IIeJIeH OTBEPCTHS HA OCHOBHOM OJIOKE M JBEPIIE.

OOparute BHUMaHHE, YTO B TIOCIEAHEM ciydae 3aTpyasHsercs obcmyxuBanue Cb (3ameHa
IJIaBKOM BCTaBKU MPEJOXPAHUTENCH, 3aMeHa aKKyMYJIsTOpa U T.1.).

3.3.2.2 IlnomOupoBaHue cucTeMHOro 0si0ka (ucnosiHenue Ch-05)

ITpu Beimycke Cb MKTC u3 npou3BojicTBa 3allUTHBIN nepekitodarens «IIpousBonurens»
cTaBUTCs B mojoxkeHue «Ony. [lns mpenoTBpalieHus OocTynma K HEMy IUlaTa BBIYMCIUTENS
OTIEYaTHIBACTCS IMIIOMOOH POU3BOIUTENS HITH TIOBEPUTEIIS.

3amuTHBIA  nepekirovareb  «MOHTaXHBIMY)  pPACHOJIOKEH Ha IUIATe MOJKIIOYEHUN
CHCTEMHOT0 0JI0Ka TEIIOCUETUHKA.

[locne HacTpoWKHM BceX MapaMeTpOB TEIUIOCYETUWKA, ISl 3alUTHhl 3TUX MapaMeTpoB OT
M3MEHEHUS MPEJCTABUTENb OPraHU3alliy, IPUHUMAIOIIEH TETNIOCYETUMK B 3KCIUTYaTallUIo, JOJIKEH
MOCTaBUTh 3allUTHBIA Mepekaodaresnb «MoHTaxHbIH» B mnojoxeHue «Ony». KonTposb 3a
MIOJIO)KEHUEM IIEPEKIIIOUaTElNsl OCYIIECTBISAETCS C IOMOIIBI0O MEHIO TEIUIOCUETYHMKA (CM. pasien
9.2.2.1). JlocTtyn K 3alIuTHOMY TMEpeKIoYaTeNiio « MOHTaKHBIN» 3aKphIBA€TCS KPBIIMIKOW OTCEKa
IJIaTHI IIOAKIIIOUCHUH.

[IpaBblif HMKHMIM BUHT KpEIJIEHUSI OCHOBHOTO OJIOKAa W JIBa BUHTA KPBIIIKA OTCEKa IJIaThl
MOJIKITIOYEHUH MIIOMOMPYIOTCSl HABECHOM MIIOMOOH CIeIyIOIUM CIIOCOO0M:

Jazaywka

BuHmbl

— IUIOMOMPOBOYHAS TPOBOJIOKA MPOCBACTCS Yepe3 OTBEPCTUE B 3arIYIIKE U OTBEPCTHE B
yrIIyOJICHUH TOJT TOJIOBKY BUHTA, KOTOPBIM OCHOBHOM OJIOK KPEMUTCSI K OCHOBAHHIO;

— 3arjJyIIka BCTaBJISETCS B YIIIyOJeHUEe H (PUKCUPYETCS MyTEM CKPYYHBAHHMSI IIPOBOJIOKH;

— TMPOBOJIOKA IMPOJICBACTCA Yepe3 IIOMOMPOBOYHBIC BHHTBHI M Ha HEE HAaBEIIUBACTCS
miomoa.
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4 XapaKTepMCTM KM TennocyYetT4mkKa

4.1 TexHMYecKUe XxapaKTepPUCTUKU

Juamerpsl ycinoBHOTo mpoxoaa (Jly) 3meKTpOMarHUTHBIX TEPBHYHBIX MpeoOpa3oBaTeneit
pacxona, HauMmeHbIee (Gymin) 1 HauOombiiee (Gymax) 3HAYCHUS H3MEPSEMBIX TEIIO0CUYETIYMKOM
O0OBEMHBIX PACXOJIOB B 3aBUCHUMOCTH OT Jly W OT AMHAMHYECKOTO MAHAamma3oHa H3MEpPeHUs
ooveMHoro pacxonia D = Gymax / Gymin, IPUBEACHBI B TAOTHIIE 4:

Tabmmma 4. JlnanazoHsl U3MEPSIEMBIX PACX0JI0B

3HaueHne 00BEMHOIO [lepenan
pacxopa, Ipy KOTOPOM | JIaBJICHUS Ha
Hy, Gvmaxs Gvmin, niepenas JaBjIcHUs Ha ITP npu
MM Mg Mg ITP He mpeBpITIacT Gv= Gvmax
0,01 MITa, He Oollee,
M /a MITa
npu npu npu
D=1000 | D=500 | D=250 (1) ) (1 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) — nnss UM co Bcemu TUnamMu KOHCTpYyKIuu kpome K5;
(2) — nss UM ¢ Tunom koHCTpyKinu K5.

JlunaMuueckuii AuanazoH u3MepeHus: 00beMHOT0 pacxoqia D = Gymax / Gymin BbIOUpaeTcs u3
psana: 1000, 500, 250, 100, 50, 25, 10.

3HavYeHHUE MOTEPh JaBJICHUS Il POU3BOJIBHOTO pacxoa onpeaesieTcs mo Gopmyie:

AP = APvaaX ’ (GV / GVmax )29

rne APGumax — T€peman MAaBlIeHWs TpH MaKCUMalbHOM pacxone (TMOCIeTHUE JIBe KOJIOHKH
TaOJIUIBI).

Junamna3oH n3mepenus temmeparypsl Temionocutens — ot 0 °C go 150 °C.

Pa3HocTh TEMMEpaTyp TETIOHOCUTENS B MOJAroIeM U obpaTHOM TpybompoBogax — ot 2 °C
1o 150 °C.

Jlnama3on u3MepeHus aaBieHus Termonocutens — ot 0 1o 1,6 (2,5) MIla.

Crenens 3anuThl cucTeMHBIX 0710k0B MKTC — P44 (onmmonansHO — [P54).
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CreneHp 3alIUTH U3MEPUTENBHBIX MoayIel — [P54 (onmuonansuao — [P65).

MomHoCTb, TOTpedsieMas COCTaBHBIMU YacTsIMU TEIJIOCUETYHKA, TPUBECHA B TaOIHUIIE S:

Ta6mmma 5. [Torpebnsiemass MOIITHOCTD

CocraBHas 4acTh
[ToTpebnsiemass MOIITHOCTB, HE Ooiee, BT
TeIUIOCYSTYNKA
Cb 5 —20 (B 3aBUCUMOCTH OT KOMILICKTAI[IH)
M121 3
MO021 1,5

Macca cocTaBHBIX YacTel TEIIOCUETYNKA MTPUBEIeHa B TaduIie 6:

Tadnuma 6. Macca coCTaBHBIX YacTel TEIUIOCUETYHNKA

CocraBHas 4acTh
Macca, He Ooiee, KT
TEIIOCYCTUNKA
Cb 7 (1,2 nna Cb-05)
M121 B 3aBUCUMOCTH OT [y
(cm. Tabmumet 1, 2, 3)
MO021 1

21

Hopma cpeaneit HapaOOTKuM [0 OTKa3a TEIJIOCYETUYUKOB C YYETOM TEXHHUYECKOTO

[TonHbI cpeaHUit CPOK CITYKOBI TETUIOCYETIMKOB 12 JIeT.

4.2 YcnoBus aKkcnnyatauuu

Pabounii quana3zon temmeparypbl okpyxaromero Bozayxa s Cb, °C:
PaGounii nuama3on TemnepaTypsl oKpyKaromiero Bo3ayxa st UM, °C:
OTtHocuTeNbHAs BIAXXHOCTh OKPYKAIOIIETO BO3/1yXa, He Oonee, %o:
PaGounii nuama3on armocheproro nasieHus, klla:

HoMuHansHOE HanpsiKeHUE CUIIOBOU ceTH, B:

Pabounii qrama3oH HanpsHKEHUS CHIIOBOM ceTH, B:

[IpenenbHO 1OMyCTUMBIN JUAIla30H HAIIPSKEHUs CUIIOBOM ceTH, B:
Pabouwnii mramna3oH 4acToT CUI0BOM ceTH, I

Hamnps»keHHOCTh MAarHUTHOT'O IMIOCTOSTHHOTO MITH TIEPEMEHHOTO TIOJIS C
JacTOTOM CHIIOBOM ceTH, He Oonee, A/M:

PaGouee naBnenue namepsieMont cpensl, He 6onee, Mlla:
[IpenenbHO HomycTMOE (OTIPECCOBOYHOE) AaBieHUE, He Oonee, MIa:
Temnepatypa uzmepsiemont cpenpl, °C:

JliHa npsIMOJIMHEMHBIX y4aCTKOB TPyOOIpoBoaa 0€3 MECTHBIX
TUAPABIMYECKUX COMPOTUBIICHUH (TpyOOIIpOBOHAS apMaTypa U JIp.
YCTPOKMCTBA) 10 MpeoOpazoBaTens pacxoia, He MeHee:

JlivHa npsIMOJIMHEMHBIX y4aCTKOB TPyOOIpoBoaa 0€3 MECTHBIX
THJIPABINYECKUX COMPOTUBIICHUH MOCIe peoOpa3oBaTelis pacxoaa, He

00CITy>)KUBaHHUSI, PETJIAMEHTHPYEMOTO PYKOBOJACTBOM 1O 3Kcruryararuu, 50000 u.

ot +5 10 +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 dy
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MCHEC!

Honyctumas yenbHasi 3J€KTpHUIeCcKas IPOBOJIUMOCTh U3MEPSEMO ot 0,001 mo 10
KUAKOU cpenbl, Cm/M:

4.3 ®DyHKUNOHaNbHbLIE BO3MOXHOCTHU

TennocueTynkn, B 3aBHCUMOCTH OT MOHTQXHOWM M HACTPOCYHOM KOH(UTYpaIuH,
OGGCHG‘-II/IBaIOT HU3MCPCHUC, BBIYUCIICHUC, BBLIBOJ Ha ,Z[I/ICH.HGI\/'I n nepcaady B CHCTCMbI 060pa
JAHHBIX, KOHTPOJISI U PETYyJIIMPOBAHMS TEXHOJIOTHYECKHUX MPOILIECCOB cleAyronlel HHPopMaIiu s
Kaxzaoro YV:

CYMMapHOTO OTITYIIIEHHOTO/TIOTPEOJIEHHOTO KOJWYECTBA TEIIOTHl (B TUTAKAJIOPHIX)
HapacTaolUM UTOTOM;

CyMMapHBIX 00beMa (B KyOMUECKHX METPax) U MAcChl (B TOHHAX ) KUJAKOCTHU, TIPOIICIICH
M0 KaXXJIOMY TpyOOIPOBOAY, HAPACTAIOIINM UTOTOM;

CyMMapHOro BpeMeHH (B dYacax) HapaOOTKH TEIUIOCYETYMKA (BPEMEHHM HAKOILJICHUS
KOJMYECTBA TEIJIOTH) U CYMMapHBIX BpEeMEH OTKa30B B KaxaoM Y'Y, HapacTaloUuM
HUTOTOM;

CYMMapHOT'0 BPEMEHHU HaKOIUICHHUsI 00beMa M MacChl )KHUIKOCTH B KaXJIOM TpyOOIpoBoie
HapacTaloIUM UTOTOM;

TEKYIIEro 3HAYCHUS TETIOBOM MOIITHOCTH (B TUTAKaJOPHUAX B Yac) B KaXJA0M YV
TEKYIIEro 3HaueHUss 00beMHOT0 (B KYOMYECKHUX METpax B 4ac) U MaccoBOoro (B TOHHaX B
4ac) pacxo/ia KHUIKOCTH B KAKIOM TPyOOIIPOBOJIE;

TEKYIIEero 3HA4eHHs TemrepaTrypsl (B rpamycax llembcus) m naBIeHUS XKHIKOCTH (B
TEXHUYECKHUX aTMoc(hepax aOCOMIOTHBIX) B KaXKIOM TPYOOIPOBO/IE;

TEKYIIETo 3Ha4eHUsl Pa3HOCTU TEMIIEPaTyp B MOJAIOILIEM H 0OpaTHOM TPyOONpOBOIaX;
TEKYIIero  3Ha4eHWs  TeMIepaTypbl  Hapy)XHOro  Bo3ayxa (pd  HaJIMYUU
COOTBETCTBYIOIIETO JaTUNKA);

JaThl ¥ BPEMEHHU;

uHpopMalUd O MOAM(PHUKAIUU TEIUIOCUETYMKA, €ro 3aBOJCKOM HOMEpE, HACTPOECYHBIX
napaMmerpax, KOHQUTYpaluK U COCTOSTHUM;

JAHHBIX U3 APXHBOB TEIIOCYETUUKA.

[Ipu oroOpakeHMM Ha JUCIUIEE OMOJHUTEIHLHO MOTYT HCIOJIB30BAThCs CIIEAYIOIINE
pasMEpHOCTH (U3NYECKUX BEIUYMH: TUTaDKOYJIM M MEraBaTT-4achl JUIsl KOJIMYECTBA TEIUIOTHI,
TEeXHUYEeCKHe aTMoc(epbl M30bITOUHBIE M MEramacKkajiu JUIsl AaBJICHHS; METaBaTThl Ui TEIJIOBOM
MOIIIHOCTH.

Tennocuerunkn 006eCNEUNBAIOT APXUBUPOBAHNE B SHEPrOHE3aBUCUMON MaMSTU CIEIYIOUIHX
[apaMeTpoB:

MI0YaCOBOT'0, IOCYTOYHOTO W IIOMECAYHOTO KOJIMYECTBA TEIUIOTHI B THraKaJIOpUsX
(HapacTarIKUM UTOTOM);

IM0YaCOBOT'0, TTOCYTOYHOTO M TIOMECSYHOTO0 00beMa W MacChl (HapacTAIOIIMM HTOTOM)
TEIJIOHOCHUTENS B KYOUUYECKUX METpax U B TOHHAX COOTBETCTBEHHO;

CPEIHEYACOBBIX, CPEIHECYTOYHBIX M CpEeIHEMECSYHBIX Temmeparyp (B TIpamycax
Lenbcust) U AaBICHUN TETTIOHOCUTENA (B TEXHUYECKHX aTMoc(epax abCOMOTHBIX);
CPEIHEYACOBBIX, CPEJHECYTOUHBIX U CPEIHEMECSYHBIX TEeMIIepaTyp OKpPYKaIOIIEro
BO3ayXa (IIpU HATMYHUH TepMonpeoOpa3oBates) B rpaaycax Llenscus;

BpEMEHH HapaOOTKH TEIUIOCUETYNKA B Yacax;

BPEMEHHU Havyaja ¥ OKOHYaHHUS COOBITUM U OMMOOK (HEUCIIPABHOCTEH), a TAKKE MX KOJIa.
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EMKOCTh apXHBOB COCTaBIISIET, HE MeHee: 1104acoBOro — 45 CyTOK; MocyTouHoro — 12
Mecl1eB; momMecsyHoro — 12 net (mo 3aka3y: moyacoBoro — 120 cyTok, mocyToyHoro — 16 Mecsiies,
nomecsiyHoro — 20 ner).

[Tpu OTKIFOYEHUH CETEBOTO MUTAHUS BCS MH(OpMAIHsI, 3aMUCaHHAS B apXUBBI, COXPAHIETCS
B SHEPrOHE3aBHCUMOM MaMsTH TEIUIOCYETYMKA HE MeHee 12 seT.

OtoOpakeHne Ha JHCIJICE HAKOIUICHHBIX KOJHMYECTBA TEIUIOTHI, Macchl W o0Bema
M3MEPSIEMOM  Cpellbl TpPH HAWOOJBIIEM pacxoje W HauOONbIIEH pa3HOCTH TEMIEPaTyp
o0ecrieunBaeTcs B TCYEHHE BCETO CPOKA IKCILTyaTalliy TeIiocueTynKa 0e3 Bo3Bpara B HyJIb.

[lena miaamiero paspsigaa Ipu 0OTOOpaKEHWH HA TUCIIIee HAKOTIJICHHBIX KOJWYECTBA TEIJIOTHI,
Macchl U 0O0beMa M3MepsieMON Cpelbl COOTBETCTBYET, MO MEHBINEH Mepe, KOIHYECTBY TEIUIOTHI,
Macchl U 00beMa COOTBETCTBEHHO, M3MEPEHHOMY 3a | CEeKyHAy Npu HauOOIBIIEM pacxoie M
HauOOJbIICH PA3HOCTU TEMITEPATYp.

B kavectBe mHTEpdeiica mpu oOMeHEe JaHHBIMH TEIIJIOCUETYMKA ¢ KOMITBIOTEPOM U JPYTUMHU
BHEIIHUMHU YCTPOHCTBaAMH HCHOJB3yloTcss uHTepdericel RS-232, RS-485, a Takke Modbus,
LonWorks, coroBerit Mozem, Ethernet m ap. mpu ycmoBHM KOMIUIEKTAIMM TEIUIOCYETYHKA
COOTBETCTBYIOIIMMH TUTATAMU PACITUPEHUS WU PpeoOpa3oBaTensiMu HHTep(hencoB.

TennocueTunkyn 0OECTICUMBAIOT BBIJAYY IO MEPEUYHUCICHHBIM WHTepdericaM 3HAYCHHH BCeX
M3MEPSIEMBIX BETMYMH U BCEX APXUBHBIX JIAHHBIX.

ITo 3aka3zy morpeburtens u3MepuTenbHas WHPOpMAIUS MOXKET OBITh IPEICTABIICHA B BUJIC
OJIHOT'O WUJTU HECKOJIBKHUX THUIOB BBIXOJHBIX JEKTPUUYECKUX CUTHAJIOB:

— TIOCTOSIHHOTO TOKa B nuana3zone 4 - 20 MA wiu apyrom o 'OCT 26.011;
— yactoTHoro curHaia B auanaszone 0-1000 I'n wiau apyrom o I'OCT 26.010;
— HMMIYJbCHOTO CUTHAJA C 3aJJaHHBIM BECOM UMITYJIbCA;

4.4 MeTponorn4yeckune xapakTepucTuku

[Ipenen nmomyckaeMoN OTHOCHTENIBHOM MOTPEIIHOCTH HW3MEPUTEIBHOrO KaHajda KOJMYECTBa
ternoTsl (KKT) Temnocuerunka coorBercTByeT Kiaccy C mo I'OCT P 51649, %:
0o = £(2 + 4Atmin/ At + 0,01Gpax / G),

rae Atni, — HaUMEHBIIEE 3HAYCHHE PA3HOCTH TEMIEpaTyp B IMOAAIONIEM H OOpaTHOM
TpybonpoBoax. Aty = 2 wian 3 °C B COOTBETCTBMM C AHAIOTMYHBLIM IIAPAMETPOM KOMILIEKTa
npeoOpa3oBareneil TeMepaTyphl.

BennunHa OTHOCHUTENBHOW MOTPEIIHOCTH HM3MEPHUTEIBLHOIO KaHAJa KOJIWYECTBA TEIJIOTHI

TEIJIOCUETYMKA COOTBETCTBYET 3HAYEHUIO0, Yo:

dOmktc = * (|8kpv| + |0ad + [OumadH|0QxkkTsul) »

rIe

— Ogpy — MpeAeN I0NmycKaeMoi OTHOCUTENbHOU morpemHoct KP mpu u3mepennn odbema
TCIUIOHOCHUTEIS

— Oat — Tpenen JOIyCKaeMOM OTHOCHUTEIHHOU MOTPELIHOCTH KOMILIEKTa
TepMoIIpeoOpa3oBaTeseil mpyu U3MEPEHUH Pa3HOCTH TEMIIEPATYP;

— Oumat — TIpemen JOMyCKaeMOW OTHOCHUTEIBHOM IOTPEUTHOCTH TeINIOCUEeTYHKA TIpPH
U3MEpPEHUU PA3HOCTH TEMIEparyp TEIUIOHOCUTENs 0e3 ydeTa MOTPElIHOCTH
TepMonpeoOpa3oBarTeseii;

— OQKTesy — TPEIEN JOMYCKaeMON OTHOCUTEIBHON MOTpemHoCcT HH()OPMAIIMOHHO-
BBIYMCIIMTENILHBIX KaHAJIOB KOJIWYECTBA TEIJIOTHI;

IIpenensl AOmMycKaeMOM OTHOCUTEIBHOM IOTPEIIHOCTH TEIUIOCYETYMKA IIPU H3MEPEHHUX
ob0bema (00BEMHOTO pacxoma) Oxpy M Macchl (MacCOBOro pacxona) Ogxpv TEIUIOHOCHUTENS,
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obOecrieunBaembie ocHOBHBIMH KP ¢ mpeoOpazoBarensimu pacxoma tuma [IPD B nmamazone
pacxonoB Gmin < |G| £ Gmax, COOTBETCTBYIOT 3HAYCHHSIM, YKa3aHHBIM HUXeE, Yo:

JUTs KJ1acca A (1 +0,01-Gmax/|G|);

JU1s Kacca B: (1 + 0,01-Gmax/|G|), mpu |G| > Gmax / 400,
* 5 npu |G| £ Gmax / 400;

11t kmacca C: (1 + 0,01-Gmax/|G|), mpu |G| > Gmax / 100,
+ 2 npu |G| < Gmax / 100;

g kiacca D1: +1;

JuIs knacca D2: +0,5;

s kitacca D3: +0,25.

[Ipenensl gomyckaeMoil OTHOCHUTEIBHOM NOTPEIIHOCTH TEIUIOCUYETUYHMKA IPH H3MEPEHHUSX
o0beMa, Maccbl, OOBEMHOTO M MAacCOBOTO pacxoja TEIUIOHOCUTENS, OO0eCIIeYnBaEMBbIX
JOTIOJTHUTEIbHBIMU U3MEPUTEIBHBIMU KaHAJIAMHM PACX0/d, OJKHBI COOTBETCTBOBATh 3HAYECHMSIM
MpeNIeIOB IOMyCKAaeMON OTHOCUTEIHHON MOTPEIIHOCTH M3MEPEeHHsI 00heMa, MacChl, 00BEMHOTO H
MaccoBoro pacxona ITPU, ucnonb3dyembix B gonosnHuTenbHbIX KP. Jlomyckaercs mnpumeHeHue
[TPU, wumerommx 3HAYEHHE OTHOCHUTEIHHOW MOTPEIIHOCTH HW3MEpPEHUs OO0BEMHOr0 pacxoja
TerioHocuTels He 6oinee 2% B guanasone 1 < Gmax/G < 25.

Jlis u3MepeHusl TeMmIeparypbl TEIVIOHOCUTENSI HCHOJb3YIOTCS IUIATHHOBBIE TEPMOMETPHI
conportuBieHus kiaaccoB nponycka A u B mo I'OCT P 8.625-2006 wim I'OCT 6651-94 ¢
HOMHUHAJIBLHON cTaTtudyeckoi xapakrtepuctukod Pt100 (o = 0,00385 0Cfl). ITo 3akazy
U3MEPUTENbHBIE MOAYJIM MOTYT OBITh HACTPOEHBI JJISl UCIOJIb30BAaHUS TEPMOIIpeoOpa3oBareieh ¢
HCX 10011 (0.= 0,00391 °C " 1).

Jlns u3MepeHusl TeMIeparyp OJHOBPEMEHHO Ha IOAAIOLIEM U OO0paTHOM TpyOOIpoBOJaxX
00513aTeNIbHO UCMOMIb30BaTh KOMIUIEKTHI [IT ykazaHHBIX THUNOB. B ocTanbHBIX cilyyasx (Ha Apyrux
TpyOOIpOBOJaX MM Ha MOJAIOIIEM TpyOOIpoBOAe MPU OTCYTCTBUU 00paTHOoro) nmpumensitorcs [1T
C MHAVBUYAJIbHBIMU XapaKTepUCTHKaMHu, Tu00 oTaenbhbie I1T u3 kommiekTos I1T.

[Tpenensr gomyckaemoii abcomotHoi norpemHoctu [1T npu n3Mepenuu remmnepaTypsl O He
JIOJKHBI TIPEBBIIIATh BelinurH, °C:

Oy ==1(0.15+0.002 |t[), nmns xmacca A;
Oy =£(0.30 + 0.005 |t|), mnsa kmacca B.

IIpenensl nomyckaeMOM OTHOCHUTEIBHOM IOrpelHOCTH KomIiulekToB IIT mpu usmepenuun
Pa3sHOCTH TeMIepaTyp Oa¢ HE JOJDKHBI ITPEBBIIIATH BETUYUH, %0:

da=1(0.9 +4/At), npu Aty =2°C;
da=1(0.9 + 8/ At), mnpu Aty =3 °C.

3HavyeHUs Oy U Op¢ KOMIUIEKTOB [1T, BXOASAINX B TUIIOBYIO MOCTABKY, PUBEICHBI B TAOJIHIIC:
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Taomuua 7. Kommrextsr [1T

Tun xomrmekra,| Kiacc Tlpenen IIpenen nomyckaemon IIpenen Ne
U3rOTOBUTEND |BHYTPH | JOITycKaeMon abcomoTHO JIOITyCKaeMOH T'ocpe-
THUIA abcomoTHOI MOTPEIIHOCTH OTHOCUTENBLHOM ecTpa
koMIulL (norpemHocTH IIT|  xommekra IIT, °C MOTPELIHOCTH
o, °C komiuiekTa IIT &4,
%
KTIITP 1 +(0,15+0,001-t) | £(0,05 + 0,001-At) +(0,1 + 5/At) 14638-95
2 | 4#0,15+0,002: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 TCILH B (0,3 + 0,005-1) (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 + 0,005-1) (0,05 + 0,004-At) +(0,4 + 5/At) 17403-00
A | £(0,15+0,002-t) |£(0,03-Atpmin + 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-Atyin /At) 31430-06
A 1 £(0,15+0,002-t) |£(0,03-Atyin + 0,005-At)| £(0,5 + 3- Aty /At)
KTC-b ’ ’ ’ ’ ’ 28478-04
¢ B +(0,3 +0,005-t) [£(0,03-Atpin + 0,005-At)| £(0,5 + 3-Atyin /At) 8478-0

MoryT ucnonb3oBaThcs U apyrue koMmiuiektsl [T, yaoBierBopsitoline yka3aHHBIM BbIIIE
YCIIOBUSIM.

[Ipenen pomyckaemoli aOCONIOTHOM MOTPEIIHOCTH TEIUIOCUETYMKA TIPH  H3MEPEHUU
TEeMITepaTypbl TEIUIOHOCUTENS 0€3 yueTa MoTrpentHocTH TepMonpeodpazoBareieii pased +0,02 °C.

[Ipenen pomyckaemoil aOCOMIOTHOW TIOTPENIHOCTH TEIUIOCYETYMKA TPU  HM3MEPEHUH
TEMIIEPATypbl TEIJIOHOCHTENST C YyYeTOM TMOTPEIIHOCTH TEepMOIpeoOpazoBaTeNell  paBeH
(|0 + 0,02) °C. Jlnss TepMOMETPOB COMPOTHBIICHHUS KJIAacCOB Aomycka A u B 3TOT mpezaen paBeH
(0,17 +0.002-t) u £(0,32 +0.005:t}) °C COOTBETCTBEHHO, YTO HE MPEBBIMIACT BEITUYNHBI
+(0,6 + 0,004-t) °C B nuanazone tremmepatyp ot 0 qo 150°C.

[Ipenen nomyckaeMol OTHOCUTEIBHOM MOTPENTHOCTH TEIUIOCUETUYUKA MPH HU3MEPEHUU
Pa3sHOCTH TeMIepaTyp TEIUIOHOCUTENS 0e3 ydeTa MOrpelIHOCTH TepMoIipeodpa3oBareneil paBeH, %:

Sumat = £ (4 / At);
HE

OtTHocuTENbHAS TOTPEUIHOCTh BBIYUCIUTEIBHBIX KAHAIOB KOJIWYECTBA TEIIOTHI
npeBbIIacT, %

8QKKTBLI!{ =% 0,1

OTHOCHTENbHAS TOTPEIIHOCTD TEMIOCYSTYNKA IPH U3MEPEHUN AaBICHHS HE MpeBbIaeT 2%
B AMara3zoHe OT Py 10 Prax, 3aBUCSIIIEM OT MOTPEIIHOCTH MPeoOpa3oBaTesl NaBICHUS:
[TorpentHocTs peoOpazoBaTes AaBiIeHUs, Yo 1 0,5 | 0,25 | 0,1

Prin / Prax 0,5 | 0,25 | 0,125 | 0,05

OTHOCHTENbHAS TOTPEIIHOCTD TP U3MEPEHUH BpeMeHU HapaboTku He npeBbimaet + 0,01 %.

Jlns u3MepeHus: TeMInepaTypbl HapyKHOTO BO3/yXa IMOCTaBISIIOTCA 3JICKTPOHHbBIC JAaTYUKH
TeMIIepaTypbl Ha OCHOBE MUKpocxeMmbl DS1621 (v aHAJIOTMYHON) ¢ a0COFOTHOM MOTPENTHOCTHIO
u3MepeHus Temieparypsl He 6omnee 0,5°C.

[TorpemHOCTh TEMJIOCYETYUKOB HE JOJDKHA BBIXOAWUTH 3a MpeAesbl YKa3aHHBIX BBIIIE
3HAYeHUH TpU ODKCIUTyaTallMM TEIUIOCYETYMKA B YCIOBHUSX, YKa3aHHBIX B pasjeine «YcIoBus
SKCILTyaTaIlum.
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5 MoHTax TennocyeTymKa

5.1 PacnakoBka

Ilepen pacmakoBKOil Teruiocuérymka yOeauTech B IIEJIOCTH €ro YINAaKOBOYHOM Tapsbl.
OcBOOOJMB 3/IEMEHTHI TEIUIOCUETUMKA OT YIIAKOBOYHOI'O MaTepHala, IpOBEPhTE COOTBETCTBUE €r0
KOMIUIEKTHOCTH JaHHbIM macrnoprta. Ilyrém ocMorpa ybOenurech B OTCYTCTBHM MOBPEXKICHUN
koprycoB Cb u UM, nenoctu nucruies u kinaBuatypsl Chb.

5.2 YcTaHOBKa CUMCTEMHOro 6rioka

Cuctemnslii 6510k (CB) ycTaHaBIMBAIOT B MOMELICHHS ¢ PA0OOYMMHU YCIOBUSMH SKCILTyaTalluu
cornacHo m. 4.2, cBOOOAHOM OT BO3JICUCTBHSI arpeCCHBHBIX Ta30B W mapoB. [Ipu BeIOOpe MecTa
pacnionokenust Cb obecneusTe ynoOHBIM noctyn Kk Hemy. HeoOxoammo Takke y4uTBIBAaTh, UTO
CyMMapHasl JUiMiHa JUHUI cBsi3u OT Cb 10 MECT yCTaHOBKM MOJAKIIOYEHHBIX K Hemy MM nomxHa
ObITH HEe OOJIBIIIE, YeM YKa3aHO HUXe B Tabmuie 9.

5.2.1 YcranoBka Cbh-04

Jnsa xperutienust Cb k cTeHe Ha 3a7Hel CTeHKe miKada UMEIOTCS ABE MPOYIIMHBI, 32 KOTOPBIS
Cb naBemmBaeTcs Ha IMIypyIlbl AWaMeTpoM 4 MM, BKpy4YeHHBbIE B CTeHy. Dukcamus mkada
OCYIIECTBISIETCS TPETHUM IIIYPYIIOM, 3aKPYyYMBAEMBIM U3HYTPH ITKada yepe3 OTBEPCTHE B HIDKHEH
yacTh 3aJHel cTeHKH. PacronoxeHue NpOyHIMH U OTBEPCTUS Ui (PUKCHUPYIOLIETO MIypyra
MOKa3aHO HAa PUCYHKE (BUJI C3a/IH):

45 176 45
21 55
I ]
IRl i
A S
I B S

Puc9. Pacnonoxenue kpenexubix 31eMeHToB Chb
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Jlist coOur0IeHU s TPABUIT 3JIEKTPOOE30MaCHOCTH COSIMHUTE MEAHBIM IIPOBO/IOM CEYEHHUEM HE
2
MeHee 1,5 MM~ IMHY MECTHOTO 3a3€MJICHUS C PACIOJIOKEHHBIM B HI)KHEM JieBoM yrity Cb Gontom
3a3EeMJICHUS.

5.2.2 ¥YcranoBka Cb-05

B kommext nmoctaBku Ch-05 BxoasT 4 KpenexxkHble MIaHKH, KOTOphIe nepe ycraHoBkod Ch
HCOGXO,Z[I/IMO 3aKpCIIUThL HA TBUILHOM YaCTHU OCHOBAHHS C IIOMOIIIBIO 4 BHUHTOB, TaKXXC BXOIAIIUX B
KOMILJICKT.

Ha CICAYIOMEM PHUCYHKC YKa3aHbl PACCTOAHUA MCKAY KPCHCKHBIMU OTBCPCTUAMHU ITUX

IIJIAHOK:
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5.3 YcTaHOBKa U3MepuUTernbHbIX MOAYIIEN

Ilepen wawamom ycraHoBku MM Ha mpeaHa3HayeHHBIE IS HUX MeCTa HEOO0XOIUMO
yOenuThCs B OTCYTCTBHHM HM30BITOYHOTO JaBJICHHS HAa MOHTHPYEMOM Y4YacTKE CHCTEMBI
TEIUIOCHA0XKEHUSI.

[Ipy MoOHTa)ke Ha TOPU3OHTAIBLHOM TpyOompoBoge WM 1OMKEH YyCTaHaBIMBATHCA
JIEKTPOHHBIM OJIOKOM BBepX. MaKkCHUMalbHOE OTKJIOHEHHME 3JIEKTPOHHOrO OJI0OKa OT BEPTUKAIU
OTHOCHUTEIIEHO OCH TPYOOIPOBOa HE TOJKHO MpeBbIIIaTh 45°.

Mecro ycranoBkm WM Ha TpyOompoBojge HEOOXOAMMO BBIOMpaTh TakK, YTOOBI
o0ecreynBanoch MOJHOE 3allOJHEHHME KHMIKOCTBIO HM3MEPHUTEIBHOro 00bEéMa mpeoOpa3oBaTens
pacxonma. Pekomennmyercsi pacmosnaratb UM Ha Oojiee HU3KHX ydYacTKax TpPyOOINpOBOIIOB, TIE
o0pa3oBaHMe BO3IYIIHBIX «IIPOOOK» ManoBepossiTHO. OjHako, NMpu OOJBIION KOHIEHTpAIUU
TBEPJIbIX YACTHUIl B U3MEPSAEMOM IOTOKE, MPUBOASIICH K 00pa30BaHUIO OCajKa UMEHHO B HI)KHUX
y4JacTkax TpyOoInpoBojaa pekoMeHayercsi yctaHoBKa VM Ha HaKkJIOHHOM (BOCXOISIIEM) Y4acTKe
TpyOOoIpoBoa:
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/

lool

[Tpu HEOOXOIUMOCTH TOabEMa TPYOBI (HAmpuMep, B CIIydae pacroioKeHHUs TpyOompoBoaa
BOJM3M T0J1a), peKOMEHIyeTcsl ycTaHaBiauBaTh MM Ha BOCXOZsIIeM y4dacTKe TakK, 4TOOBI TOYKa
nepenuBa B BEPXHEM Y4YacTKe TPYOONpPOBOJA HAXOAWJIACh BBIIIE BHYTPEHHEIO IPOTOYHOTO
IPOCTPAHCTBA PAacXo0Mepa, 4YT0 00ECIICUUT €ro 3aI0JIHCHUE HE3aBUCHMO OT CKOIUICHHSI BO3/IyXa:

B cnydae HeBO3MOXKHOCTH ycTaHOBKM MM B peKOMEHAYEMBIX MECTax [JOMYCKAETCS, KaK
HCKJIIOYeHHe, MOHTaX B BEpXHEH TOYKe cHCTeMBbl. lIpy 3TOM HEOOXOOUMO MPETyCMOTPETh
YCTaHOBKY aBTOMAaTHYECKOTO BO3AYIIHOIO KiamaHa (aBTOMATUYECKOTO BO3AYXOOTBOTYMKA) JUIS
BBIITyCKa Bo3/yxa B atMocdepy. Heobxoaumo Takxke odecneunTh NepHOIUUECKYI0 (He pexe pasa B
HEZIeI0) MpoBepKy paboTocrnocoOHOCTH KianaHa. BxonHoe oTBepcTre A 0TBOJA BO3/yXa depes
KJIaIlaH JI0JIKHO PacIojiaraThCsl BbIIIE BEPXHENH TOYKH IPOTOYHOM YaCTH pacxoaoMepa:

AbBmomamuyeckuu Bo3dywHsiu Bepxusas moyka npomo4Hou
K/AanaH yacmu MM

[Tpu m3MepeHnH pacxona B YAaCTHYHO 3aIOJIHEHHOM TPYOONPOBOJE WIIM B TPyOOIIPOBOJE C
OTKPBITBIM KOHIIOM, M CJICAyCeT YCTaHAaBJIMBATHL HaA HAKIIOHHOM BOCXOIAIICM YYaCTKC
TpyOOIpoBoIa:
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[IpuHnunuansHO BakHO IIpu ycraHoBke MM coriacoBbIBaTh HalpaBlIEHHUE CTPEJIKU HA €ro
OOKOBOI TOBEPXHOCTH C HOPMAJIbHBIM HAIpaBJIEHHEM MOTOKA U3MepseMoil cpeasl. B mpoTuBHOM
ciyuae IM c¢ ipeobpa3zoBaresneM pacxoza Oyaer GuKcHpoBaTh OTPULATEIbHBIN pacxo/l.

[Tockonpky UM ycranaBiamBaeTcs B pa3pbiB TPyOONpPOBOJIA, P €r0 MOHTAXKE MPUXOIUTCS
npuberath K CBapouHbIM paboram. IIpm MX mHpoBeAEHHMH HEOOXOIUMO YUYUTHIBATH BBICOKYIO
YYBCTBUTEIBHOCTh NPUMEHEHHBIX B Db MUKPOCXEM K 3JIEKTPOMArHUTHBIM HAaBOJKAM, IPUBOISALIUM
K BBIXOJAYy NPHOOPOB M3 CTpos. 3ampeumiaercsi NpoBeleHHe 3JIeKTPOCBAPOYHBIX pPadoT, MpH
KOTOPBIX BO3MOKHO NMPOTEKaHWEe CBAPOYHOro Toka 4depe3 kopnyc UM. IIpuBapky ¢uanuen
TpyOonpoBoaa ciegyer NpPOBOAMTHL € MCIOJb30BAHMEM MOHTAKHOW BCTaBKH (radlapuTHOrO
MakeTa mnpeoOpa3zoBaressi pacxona). Ucmosb3oBaHume B KadyecTBe MOHTAKHOW BCTaBKU
peaiabHoro UM 3amnpeuieHo.

st obGecniedeHus] JTOCTATOYHOW IUIOTHOCTH coeauHeHust (iaHmbl TpyoOompoBoga u MM
JOJDKHBI OBITH COOCHBI M TMAapajuIeNbHBI JPYr APYrY, UMeTh oAuHakoBbeId Jly. OTKIOHEHHE OT
napajuiebHOCTH (pIIaHIeB, onpeaensieMoe Kak pa3HOCTh MEXAY MaKCUMalIbHBIM U MUHUMAJIbHBIM
3a30pOM MEXIy HUX KpasMmu, He JA0kHO mpeBbimare 0,5 mm. @naHusl TpyOOHpOBOJOB,
WCMOJIb3yeMbIX i ycraHoBku WM, nomksabsl cooTBercTBOBaTh HopMmam ['OCT 12820.
VYIIOTHUTENBbHBIEC TPOKJIAIKNA HE JOJDKHBI BHICTYNATh B MPOTOYHYIO YacTh TPyOOIpoBOa. 3aTsKKa
raek KperuieHus (IIaHLEeB OCYLIECTBISIETCS pPAaBHOMEPHO, MOOYEPENHO Ha IUaMETPaJIbHO
HPOTHBOINOJIOKHBIX OTBEpCTUAX (iaHLeB. MakCUMaNbHBII KPYTAMMHA MOMEHT 3aTsKKU Taek (M)
st Tpyd pasnuuabeix Jly npuBeaéH B tabnuie 8. Ha mepBom mpoxome TpeOyeTcst 3aTsiKka
KpyTamuM MoMeHTtoMm 0,5 M,p, Ha BropoM — 0,8 M,p, U JIMIIL HA TPETHEM — IIOJHASA 3aTSHKKA
YKa3aHHBIM B Ta0iHIle § MAaKCUMAJIbHBIM KPYTSAIIUM MOMEHTOM.

Tabmmma 8. MakcuMalIbHBIN KPYTSIIHN MOMEHT 3aTSKKH Taek JIs (hJIaHIIEB.
Ay, Mmm MakcuMaJbHBIH KPYTALIMii MOMeHT, H*Mm
15 15
25,32 25
40, 50 35
65 40
80 50
100 60
150 80
200 100
300 150

UM c¢ npeobpazoBaTeieM pacxojia HEOOXOIUMO yCTaHABIMBATh TaK, YTOOBI JJIMHA TPSIMBIX
y4acTKOB TpyOormpoBoja cocraBisuia He MeHee 3 Iy mo BxomHoro ¢uanna UM u He menee 1 [y
mocjie ero BbIXOAHOro (hjaHIla, a OTKIOHEHUS BHYTPEHHEro auameTpa TpyOompoBoaa oOT
HOMMHAJIBHOT'O Ha 9THX y4acTKax He MpeBblan 3HaueHui, onpenensembix ['OCT 8732.
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BHUMAHMUE! Ilocne ycranoBku WM Ha TpyOoOompoBoa HeO0OX0AMMO COEIUHUTH
¢paanusr UM ¢ cooTBeTCTBYWIIUMH (IaHIaAaMU TPyOONpoBoJa ¢ MOMOIIbI0 BXOISAIIMX B
KOMILJIEKT MOCTABKYU IIUH (MeTa/NINYecKuX nepembiuek). [lpu HecoO101eHnM 3TOr0 NpaBuJia
U3MEPHUTEJIbHbIA MOYJIb CHUMAETCSI ¢ TAPAHTHM.

OnHako camMy HM3MEpHUTEIbHBIC MOIYJIM HE IMpeIHa3HAuyeHBl JUId OOeCleueHUs 3a3eMIICHHUS
TpyOOIPOBOJIOB, U UX 3a3€MJICHHUE HE TOJIBKO HE TpeOyeTcs, HO U HE PEKOMEHIYeTCsl.

Jlns y37OB ydera TEIJIOBOM SHEPruu MpH HAIWYUU KaK MOJAIOIIEro, Tak M 00paTHOro
TpyOOIIPOBOJIOB, HEOOXOJWMO YCTAaHABJIMBATh TMPEOOpPa30BATEIM TEMIIEPATypbl M3 OJHOTO
KOMIUIEKTa («rmofoOpaHHas mapa»), NpUYeM Ha TOJalolleM TpyOornpoBoae MAOKEH OBITh
cmoHTHpOBaH [1T mst «ropstaero» TpyoorpoBoia (0OBIYHO C HHIECKCOM «T'»), @ Ha 0OpaTHOM — IS
«XOJIOHOTO.

3a30p MEeXy mpeoOpa3zoBaTeeM TeMIEPATyPhl U 3aIIUTHOM TUIIL30M JOJIKEH OBITh 3alOJTHEH
MUHEpAbHBIM ~ MacjoM  (3ampemiaeTcss  HCIONb30BaTh  OTPabOTaHHOE  Macio)  WIH
HE3aTBEP/ICBAIOIIEH TEMIONPOBOIHOM MACTOM.

ITo oxonuanum yctanoBkn WM 3amonmHuTe TpYOONpPOBOA M3MEpPSEMON Cpeloi 1ox
JaBICHUEM M TPOBEIUTE TNPOBEPKY IUIOTHOCTH MEXAaHMYECKHX COEAMHEHUH CHCTEMBbI IO
OTCYTCTBHIO TMpoTeueK. Eciu Teuyb OTCYTCTBYET, NPHUCTYHalTeé K MOHTAXY JIEKTPUUYECKHX
COEIMHEHUH TeII0CYETUHKA.

Buumanmue:

Bce omepamuy 1mo MOHTaXy M JAEMOHTaxy NpeoOpa3oBaTeNieil TeMIepaTypbl U JaBICHHS
CJIeIyeT IPOBOIUTH MIPH CHATOM 3JIEKTPOITUTAHUN U3MEPUTEITLHOTO MOTYIIS.

Ecnu m3MepuTenbHBI MOJIYTh CMOHTHUPOBaH Ha TPYOONpPOBOJE, TO NEped MOHTAXKOM U
JEMOHTa)XOM TpeoOpa3oBaTeisi MaBJICHHS CIENyeT YyOeauThCcS B OTCYTCTBUHM HM30BITOYHOTO
JaBJICHUS HA 3TOM yLIaCTKe U CJIIUTH BO,Z[y.

5.3.1 Monraxk coenunenuii 1js1 UM ¢ tTunom kouctpykuuu US, U6 u KS

MoHTax BCeX DJJIEKTPUYECKUX COCIMHEHMM I M3MEPUTENbHBIX MOAYJIEH C THUIIOM
koHcTpykuuu WS, M6 n K5 ocymiecTBisercss ¢ NOMOLIBbIO IIAThl OJIKIIOYEHHH, pacioI0KEHHOM
oA Kpeimkoi kopiyca Ob. Jlyis BBoga BHYTph Kopmyca Db kabeneil TUHUM CBSI3H C CUCTEMHBIM
OmoxkoM W Kabenmell mMOAKIIOUEHUs mpeoOpa3oBaTeneil TeMIeparypbl W JaBICHUS CIY>KaT
T€PMOBBO/IBI.

[Inmara nopknrouennii 1 UM paccMatpruBaeMbIX TUIIOB UMEET BHUI:
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Pucl0. Bwupg nnatel noakmouennii miig MM ¢ tuniom konctpykuuu 1S, U6 u K5

ONEeMEHTHI IIJIaThI HOI[K.HIO‘-IGHI/II\/'I HMCIOT CJICAYIOIICC HA3HAUCHUC:

— Kunemmuuk X1 (xknemmbr “J1+7, “J1-, “T1-, “T1+”) cnyXuT A NOIKIIOYCHUS
MEePBOTO Mpeodpa3oBarTess TeMIepaTypsl (KaHal t U3MEPUTEIBHOTO MOJTYJIs );
— Knemmuuk X2 (xkmemmbr “T2+7, “T2-%, “J2-, “J2+”) CcnyXuT IS TOIKITIOYCHUS

BTOPOTO MpeodpazoBareis TeMIepaTypsl (KaHai t2 U3MEpUTENbHOTr0 MOAys). Eciau aTot
npeoOpa3oBareinh HE TMOJKIIOYACTCS, HEOOXOAMMO TOCTABUTH IEPEMBIUKY MEXKIY
KiaemMMaMm “J2—“ u “J2+7;

— Knemmuuk X3 (xkmemmbr “UP+7, “P+”, “P—* “UP—) chayXuT s MOAKIIOYEHUS
TEH30METPUUECKOT0 TpeoOpa3oBaTens AaBieHUs (KaHal P w3MepuTenbHOro MOIYIs).
[Ipy  uCnonmb30BaHMU  TEH30METPHUECKOTO  mpeoOpa3oBaTenss  JaBleHUs  00a
nepexitouarens tuna [1J] SA1 reo6xonumo yctaHoBHUTH B moJioxkeHne «MOCT;

— JleBas mapa kiemMMm KiIeMMHHKa X5 (kiaeMMbl “+” u “—” Hag Haanuchio “4-20) ciyXuT
JUIS TIOJKITIOYEHHS MpeoOpa3oBarensi JaBJIEHUS C TOKOBBIM Bbixogom 4-20 mMA BE3
NCTIOJIB3OBAHMA BHEHIHEI'O MCTOYHUKA TIMTAHUA. VctouyHuK muTaHUS
[T (¢ HOMHHANBHBIM HampsokeHueM 14 B) BcTpoeH B m3MepuTenbHbId Moaynb. [Ipu
MCIOJIb30BaHUU TpeoOpa3zoBaTesis JaBICHUS C TOKOBBIM BBIXOJIOM 00a MepeKiIrovaress
TUAMa jgaryuka pgaeineHuss SAl HeoOXoIMMO YCTaHOBUTH B ToNoOXeHHE «4-20».
BHUMAHMUE! K usMepurenbHOMYy MOAYJIIO JOMYCKAETCS MOAKIIOYATh TOJBKO OJUH
npeoOpa3oBareib JaBIEHUS: JTHO0 TEH30METPHUECKUN, THOO TOKOBBIA. THI U nuanazoH
npeoOpasoBaresis yKka3bIBaeTcs pu 3akaze MM

— IlpaBas napa xieMM KiieMMHUKa X5 (KIeMMBI “+” 1 Haja Hagnuceto “MMIT”) cnyxut
JUIS TIOAKJIFOUEHHUsT TpeoOpazoBaTeNss pacxoia C HMITYJIbCHBIM BbIXoAoM (kaHanm Gu
U3MEPUTEIBHOTO MOYJIs);

— JleBas (;imbo mpaBasi) mapa KiemMM KieMMHHKa X6 (kieMMbl, moanucanueie “JIMH”)
CIIY>)KUT JJIsl TIOAKJTIOUEHHUS JIMHUU CBS3M OT CHCTEMHOTO Oyioka. [[pyrast mapa Kiemm —
CIIY’)KUT JJI1 TIOJKIIIOYEHUS TPOJOJDKEHHUS JTUHUHM CBs3U K cieayioum MM Toro ke
cermeHTa. [1oJaspHOCTD MOAKIIOUECHUS] IMHUU CBSI3U HE UMEET 3HAUCHHUS;

— Konrtaktel S1 u S2 ciayxaT 1151 MOJKJIIOYEHUS COTJIACYIOIETO PE3UCTOpa JIUHUU CBA3H,
ectu UM Haxomutca Ha ee koHuE. COrNacyrolmui pe3ucTop BKIKOYAETCS yCTaHOBKOM

(1A
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MEePEMBIUKH («JpKamIiepa») Ha KOHTAKThI S1 (11t KaOessi ¢ BOJIHOBBIM COTIPOTHBIICHUEM
100 Om), unu Ha S2 (st kabenst ¢ BOMHOBBIM compoTuBieHueM 120 Om). Ecmu UM He
SBIIETCS KpailHUM Ha JIMHUH CBSI3U, IEPEMbIUKA HE YCTaHABJIMBACTCS;

— HL1 — cBeroanonHbli WHIMKATOP HANPSDKEHUS MUTAHWS HAa BBIBOJAX JUHUM CBSI3H,
MOAKJIIOYEHHBIX K KJIEMMaM XO;

— [IOB — mecTo pacmnojioxkeHHUs OTBEPCTUM, Yepe3 KOTOPBIE OCYHIECTBISIETCA JOCTYN K
KHOIIKE JUIS CHATHUS 3alUThl OT U3MEHEHus napamerpos M.

Cxema noaximouenuit st UM ¢ tunom koHctpykuuu NS u KS npuBeseHa Ha pucyHke:
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Pucll. Cxema MoHTaxa Ha muiate noakiaoueHnii UM ¢ tunom konctpykuuu US u K5

OOparuTe BHHMaHWE HA yKa3aHHYIO PACKJIAJKy IIeTIeH 1O BUTHIM IapaM: OTCTYIUICHHE OT
CXEMBl MOXET MPHUBECTH K HEepabOTOCIMOCOOHOCTH KaHAIOB. B kadecTBe KaOensl MOAKITIOYCHUS
ucronb3yite Butyro napy tuna STP-2x2x24AWG, FTP-2 unu ananorudHelii Kabenb JIMHOW HE
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6omee 100 M 1151 BBIHOCHOTO TpeoOpaszoBartelis Temneparypsl U He 6osee 10 M — nmpeobpaszoBartens
naienus. Jlns ymobcTBa MOHTaKa I IENed ¢ OTpULIaTeNhbHOW MOMSPHOCTBIO («J1-», «J2-»,
«T1-», «T2-», «Un-» u «P-») pekomeHayeTcs UCIOJIb30BaTh MPOBOJHUKHA BUTOM MAphl B U30JISAINHA
0enoro nBeTa; IS eTel C MOJI0KUTEIbHON MOSIPHOCTHIO — IPOBOJHUKH B IIBETHON M30JISALINU.

[lepen HayaioM MOHTa)kKa OMpPENEIUTE IO MECTY TpeOyeMmylo JUIMHY KaOems MOAKIIOYEHHUS,
yuTs JAOCTAaTOYHBIA st MOHTaxa 3amac B 50-60 cm. Eciam TpeOyercs mpuUMEHEHHE 3allUTHBIX
PYKaBOB (METAUTMYECKUX JIMOO TUIACTHKOBBIX ), TTOJATOTOBJICHHBI KaOelb MOMECTUTE B 3aIlIMTHBIN
pYKaB COOTBETCTBYIOIIEH JIMHBI C BHYTpeHHUM guamerpom 10 M. Hakunbere, mnpu
He00X0IMMOCTH, XOMYTHI JIJIs Ttocneaytomei ¢puxcanun. Kabenb moaxIroueHus NpOMyCcTUTE Yepes
TE€PMOBBO/I U IIPUCOEIUHUTE MPOBOAA BUTHIX Nap K 3a’KMMaM B COOTBETCTBUH C YKa3aHHOM CXEMOM.

Jlis MOAKIIOUEHHs BBIHOCHOTO TpeoOpa3oBaTesis TEeMIEpaTypbl CHUMHUTE €ro BEPXHIOIO
KPBIIIKY, MPOITYCTUTE KabeIb MOJKIIOYCHHs B OTBEpCTHE ero repMoBBoja. [loakmrounte mpoBoaa
BUTBIX IMap Kabelsd K BbIBOJaM IIpeoOpazoBaTeisi TeMIepaTypbl B COOTBETCTBUHU CO CXEMOM, MIIOTHO
3aTSHUTE KpPENEXHbIE TaWKu BBIBOAOB. Jlomyckaercss mnepecTaHOBKAa TOYEK MMOAKIIOYEHUS
MIPOBOJAHHUKOB OJIHOM MOJIAPHOCTH, HAIIPUMEp, K BbIBOY 4 BMecTO 1enu «J+» MOXKHO MOAKIIOUYUTH
nens «T+», mpu 3ToM mpoBoA menu «J+» MOIDKEH MPUXOIUTh Ha BBIBOA 2 TIpeoOpazoBaTels
TEMIIEPATypHI.

3aBepIIMB TMOAKIIOUEHHE K MpeoOpa3oBaTeNio TeMIepaTypbl Kabens, 3apuKCUpyHTe ero
MOJIOKEHHE Tallkoll TepMOBBOJIa U YCTAaHOBUTE Ha MECTO BEPXHIOIO KPBIIIKY MpeoOpa3zoBaTess.
3aduxcupyiiTe XOMyTaMy KOHIIBI 3aIIUTHOTO pyKaBa Ha 000OMX KOHI[ax KabeJs.

C nomouiplo IINpUIA WU MHUIETKH BBEAUTE HECKOJIBKO Kalleldb MHUHEPAIbHOTO Macia B
pacToNOKEHHYI0O Ha TpPyOONpoBOAE THIIB3Y MpeoOpazoBaTeisi TeMIEpaTrypbl. BABUHYB MITHIPH
npeoOpasoBartesiss TEMIIEpaTyphl 10 yIopa B THIIB3Y, 3ahUKCUPYHTE €ro 3a)KMMHOU TalKOH.

JlJiss TIOAKIIIOUEHHUsT BBIHOCHOTO TpeoOpa3oBaTelis JaBICHHUS BBIBEPHUTE IMOJTHOCTHIO BUHT
KpEIUICHHs pO3E€TOYHOM YacTH pazbEéMa mpeoOpazoBaTesl 1aBICHUS U CHUMHUTE €€. Y3KUM IITUI[OM
OTBEPTKH OCTOPOKHO CHHUMMTE IUIACTUKOBBIM KOXXKYX PO3ETOYHOH YacTH, 00ecreduB AOCTYH K
3aKMMaM KperuleHHsl MpoBOJHUKOB. Kabenb moakiatoYeHus mponycTUTe B OTBEPCTHE T€PMOBBOJIA
CHATOrO0 KoXyxa. [lofkmiounTe MpoBOJa BUTHIX Map Kabens K BBIBOJAM pPO3ETOYHON 4YacTH B
COOTBETCTBUM CO CXEMOH. 3aBepIlMB MOAKIIOYEHUE BUTHIX Map, HaJCHbTE KOXKYX Ha PO3ETOUYHYIO
yacTh pazbéMa mpeoOpa3oBareist JaBICHUS, 3aQUKCHUPYWTE TOJNOKEeHHue Kabenss raikon
repMOBBO/IA.

[Ipu wMoHTaxe mnpeoOpazoBaTeNst MHaBIEHUS CYIIECTBYET OIMACHOCTh TOBPEXKICHUS
YyBCTBUTEIHLHOM MeMOpaHbl, €CIIH MOJOCTh MPEAHA3HAYEHHOT'0 ISl HET0 MaTpyoKa, COeAUHEHHOTO
4yepe3 3aKphITBIi  KpaH € TpyOONpOBOJOM, 3amojiHeHa BOJOW. YToObl HE MOBPEIAHUTH
npeoOpa3oBarenb, JIETKO, HE MPHUKJIaAbIBas yCUJINI, BBEPHHUTE €ro B MarpyOok (¢ pe3pboit /2”).
Cobnrofasi OCTOPOXKHOCTh, MEIJIEHHO TPUOTKPOWTE KpaH 10 3amojiHeHus oO0béMa mnaTpyOka
paboueii cpemoit. He 3akppiBas KkpaH, ¢ TOMOIMIbIO TaeyHOro Kioua (Kiod 27) 3aTSHUTE
coequHenue. Taxoke, 71 CTPaBIMBAHUA BO3AyXa U U30BITOYHOTO JaBJIEHUS U3 MAaTpyOKa BO BpeMs
BKpYYHBaHHS TIPe0OpazoBaTesi JaBJICHUs PEKOMEHIYETCS UCIOJIb30BaTh TPEXXOJA0BOH KpaH, 100
JTOTIOJTHUTEIBHBIN CITYCKHOM KpaH.

[TpoBepbTe HaMMUME Ha CTHIKE pa3zbéMa MpeoOpa3oBaTens JaBJICHUS PE3UMHOBON MPOKIAIKH.
CopueHTUpYWUTE €ro pPO3e€TOYHYI0 YacTh COTJIACHO PACIHOJIOKEHHUIO IITHIPE OTBETHOM YacTH
(BBIBOA 4 IIHMpE OCTANBHBIX) U COCTBIKYHTE pa3bEM, CTSIHYB COCAMHEHHE BUHTOM. 3adUKCHUPYHTE
XOMYTaMH KOHIIBI 3aIIUTHOTO pyKaBa Ha 000MX KOHIIAX KaOeJs.

Kpome mratabix wu3meputensHbix moayned (M121, M021 u t.1.) MKTC mnosBosser
MTOAKJTIOYUTH JIOMOJIHUTEIBHBIE TPe0Opa3oBaTesid pacxo/aa, UMeIoe uMIyascHbIi Beixoa (ITPN).
Onu MoryT ObITh TIONKITFOUEHBI MO0 K Tuiate noakmoueHuit Cb MKTC — k kiieMmMHukam «X12» u
«X13» (cm. Puc. I'-2 u3 npunoxenust I u [lpunoxenue /1), mu6o xk UM tuna M121, M021 — k
3axkuMaM «ITPM» kimeMMHEKa X5 ero miaTel MOIKIIOUYEHUN.

JmarenbHOCTh MIySbcoB y TP nomxua ObiTh He MeHee 20 MC, B IPOTHBHOM CiTy4ae
JIOCTOBEPHOCTH yu€Ta HE TrapaHTUpyeTcs. Y ImpeoOpazoBaTesi pacxo/ia ¢ MacCUBHBIM UMITYJIbCHBIM
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BBIXOJZIOM €r0 3KBUBAJIEHTHOE COMPOTUBICHUE B PEKUME «3aMKHYTO» JOJDKHO ObITh MeHblie 500
Om, B pexxuMe «pazoMKHyTOo» — Oombiie 50 kOM (¢ y4éToM BIUSHUS TOJIKIIOUEHHOW JIHHUH
cBs3u). BxomHoe conpoTtuBienue uMmnynbcHbIX BX010B Cb MKTC ne menee 2 kOwm.

[IpeoOpa3zoBareny pacxo/a ¢ aKTUBHBIM UMITYJIbCHBIM BBIXOJIOM JOJIKHBI 0O€CIeYnBaTh Ha
HEM aMIUTMTYIy UMITYJIbCOB B mipeaenax 8...16 B, a B may3ax Mexay UMITYJIbCAMHU 3KBUBAJICHTHOE
COMPOTHUBIIEHUE BBIXOJHOTO Kackaga, kKak u s [IPW ¢ maccMBHBIM BBIXOJIOM, JTOJIKHO OBITH
oompmie 50 kOwm. Ilpm moxpkmrodeHWM mpeoOpa3zoBaTessi pacxojia ¢ AKTHUBHBIM HMITYJIbCHBIM
BBIXOZIOM MOJXKET MOTPeOOBaThCsI YUET MOJISAPHOCTH CUTHAIIOB, HAMPUMEpP, MPU HATUYMHU HA STOM
BBIXOJI€ JMOJA, 3AIIMINAIONIErO0 €ro OT NEpPEenoIIOCOBKU. B TakoMm ciydae JOCTaTOYHO MPOCTO
MIOMEHATHh MECTaMU MPOBOJIA, MOAXOSIINE K COOTBETCTBYIOIIEMY KIEMMHUKY UMITYJIBCHOTO BXOJa
MKTC.

[oaxmouenue st UM ¢ tunom koHctpykiuu M6 oTnuyaeTcst TOIBKO TEM, YTO B Ka4eCTBE

I[IT u meporo IIT wucnonw3yroTcs mpeodOpa3zoBaTea MOAYIHLHOTO (BCTpaMBaeMoro) THIA
ucnonHeHust M6:
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Pucl2. Cxema moHTa)ka Ha miate nojakioueHuit UM ¢ tunom kouncrpykuuu 16

MoHTaX MOIYJIBHOTO TMpeoOpa3oBaTeNsl TEMIEPaTyphl HCIOIHEHUs M6 TpoBOAUTCS B
CJIEYIOILEM NOPSIKE:

— OTKPOWTE KpBIIIKY, 3aKPBIBAIOIIYI0 JJIEKTPOHHBIM OJIOK W Yy3/Ibl TpeoOpa3oBaTeneit
TEMIIEPATypPHI U JaBIICHUS,

— C IIOMOLIBIO HIIIpHUIla WX IMUIICTKU BBCAUTC HCCKOJIBKO Kalcjib MUHCPAJIILHOTO Macjia B
THJIb3Yy IpeoOpazoBaTeisi TEMIIepaTyphl;

— BcraBpTe [IT B THIIB3y W 3aBEpHUTE €r0 Pe3bOOBYIO BTYJIKY IO YIOpa € IMOMOIIBIO
CIIELMANBHOTO TPyOUaToOro Kiroda, He mpuiaras Ooinbinoro ycwius. Ilpum HageBanuu

KJII04a Ha pe3bOOBYIO BTYIKY CJIAEAWTE 3a TEM, YTOOBl HE TMOBPEAUTH IPOBOJA,
BeIxoasmue u3 I1T;
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— noaxyrounte npoBoaa IIT k 3axumMam, pacnosio)KeHHBIM Ha Iiate noakiaoueHuss UM B
COOTBETCTBUM CO CXEMOM: IPOBOJA, IOMEUYEHHBIE y3€IKaMH MOACOCAUHUTE K KIeMMaM
J1+ u T1+ (B mro60M mopsiKe); Ipyrue nBa mpoBoaa — K kiaemmam J1—u T1—;

— YIJOXHUTE KIYT NPOBOJOB, uaymuii ot IIT, B ma3 meperopojiku Kopmyca 3J€KTPOHHOTO
0J10Ka 1 3aUKCUPYHTE €T0 C TTOMOIIBIO CAMOKJICIONIEHCS CKOOKH.

MoHTaX MOAYIHHOTO TpeoOpa3oBaTeNis MaBICHUS WCIOJHEHUs M6 TpoBOAUTCS B
CJIEIYIOILLEM MOPSIIKE:

— €CIM U3MEPHUTENbHBI MOIYJIh CMOHTUPOBAH HA TPYOOMPOBOJIE, TO MEpe] MPOBEICHUEM
JTaHHOU paboThl clenyeT YOeIUThCS B OTCYTCTBUM H3OBITOYHOTO JABJICHHS HAa 3TOM
Y4aCTKE U CJIIUTh BONY;

— OTKpOWTE KpBIIIKY, 3aKPHIBAIOIIYI0 JJIEKTPOHHBIA OJOK M Y37bl NpeodpazoBaTeseit
TEeMIIepaTypbl U JaBICHUS;

— C NOMOILIBIO NUIMIIEBOM OTBEPTKH BBIBEPHUTE 3ariyIIKY, 3aKPBIBAIOLIYI0 IMPUEMHOE
OTBEpCTHE y37a mpeoOpa3oBaTelis JaBICHUS, PACTIONOKEHHOE B €T0 HIDKHEH 9acTH;

— HampaBbTe pe3b0y MpeoOpaszoBaTels JaBICHUS MO pe3b0e MPUEMHOTO OTBEPCTHS y3Ja.
JlanpHeliee 3aBopadrBaHUE MIPeoOpazoBaTeNst CIEAyeT OCYHIECTBIATH C IOMOILBIO
CHEeIMAILHOTO  TpyO4aTtoro kiro4a. AKKypaTHO HaJEHbTE O3TOT KIOY  HaA
npeoOpa3oBareib, ciaeas 3a TeM, YTOObI He MOBPEIUTh IPOBoAa. MOMEHT OKOHYATENbHOMN
3aTsKKH paBeH 1.5 + 1.9 k['cMm;

— mnoaxmounte nposoaa I1/1 k 3axumam (UP+, P+, P— u UP-), pacrionoxeHHbIM Ha Tj1aTe
noakiroueHrus UM B COOTBETCTBHHU C IIBETOBOU CXEMOI;

— mnocrtasbTe nepexatoyatenu SAl tuna [1/] B monoxenue «MOCT»;

— YIOXHUTE XIyT mpoBonoB, uaymuil ot IIT, B ma3 kopryca 3J€KTpOHHOro OjoKa H
3aUKCUPYITE €0 ¢ TOMOIIIBIO0 CAMOKJICIOIIEHCST CKOOKH.

5.3.2 3ammura UM o1 BoabI 1 KOHJAEHCATA

JInst UCKITIOUEHHs TOMaJaHusi BOJBI BHYTPb KOpIyca 3JeKTpoHHoro Oioxka MM cnemyer
00paTUTh BHUMaHKE Ha €ro FepMETU3ALUIO:
— IUIOTHYIO 3aTsDKKY KabeJei B repMOBBO/IAX;
— HaJIWYHKE 3ariylleK B HEUCIIOJIb30BaHHBIX F€PMOBBOJAX;
— MOHTaX KabeJel ¢ IPOBUCAHUEM IEpPE/l BXOJOM B T€PMOBBO/IBI;
— HaIUM4YHME M MPAaBWIBHOE IOJIO)KECHHE PE3HMHOBOTO JKIyTa Ul YIUIOTHEHHS KPBILIKA
anekTpoHHoro 61oka UM;
— PpaBHOMEpHYIO 3aTsDKKY KpENEeKHBIX BHHTOB KpBILKM Kopnyca Ob 10 miIoTHOro
MIPYKATUS YIJIOTHUTETIS.
IIpu oOHapyXeHUM HETrepMETHMYHOCTH B TE€PMOBBOJAX MWJIM YIUIOTHEHUHM Kpbllku Ob
(HEBO3MOKHOCTh IJIOTHOW 3aTSDKKHM KaOensi, OTCYTCTBUE PE3WHOBOTO XKI'yTa M T.1.) HEOOXOIMMO
UCIOJIb30BaTh TE€PMETHUK AJIS1 YCTPAaHEHUs IPOOIIEMBI.

WN3meputenbHble  MOAYJIH, YCTAHOBJICHHBIE Ha TPYOOINPOBOJAX  XOJOJHOW  BOJBI,
HO,Z[BepFaIOTCH I/IHTCHCI/IBHOMy BO3I[CI>1CTBHIO KOoHACHCAaTa BOJBI, OC06€HHO B yCJIOBI/I}IX BBICOKOI>'I
BJIQYKHOCTH BO3/IyXa B TOJIBAJILHBIX MTOMENICHUAX. B TakoM ciydae, mociie OKOHYaHUS MOHTaKHBIX
pa60T, peKOMeH,Z[yeTCH 3allIUTUTH BECH M OCJIUKOM OT MHTCHCHUBHOI'O BBIIIAJACHUSA KOHACHCATaA U
MOTEPH TOBAPHOTO BHUA MYTEM TEIUIO- U THAPOU3OJISAIMU OT OKPYXKAIOIIEeH CPelbl, HalpuMep, C
IIOMOIIBIO O60pa‘H/IBaHI/I$I MATKUM TGHHOI/ISO.HI/IpyIOH_II/IM MaTepI/Ia.HOM TUIIA MHHepaﬂbHOﬁ BaThI, a
3aTeM — HOJIUATHIICHOBOM IIJICHKOM.
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5.4 MoHTaX 3aNeKTpU4YeCKNX cCoeanHeHNn TennocyeT4YmKa

DnekTpuyeckoe nutanue Bcex UM temnocuérunka ocyuiecTnisiercs oT Haxogsuierocs B Cb
HCTOYHUKA MOCTOAHHOTO HanpspkeHus 24 B. Ilepenaua nuraromero HanpsbkeHus k MM, a taxxke
oomen panHbiMH Mexay Cb u UM mpoucxoauTt mo ABYXITPOBOIHBIM BBICOKOYACTOTHBIM JIMHUSM
CBSI3U, BBINOJIHEHHBIM JKPAaHUPOBAHHBIM KabeneMm «BuTas mapay», Hanpumep, tuna STP, FTP,
KADGII nin aHanOrH4HBIM (CEUCHHE MEIHBIX IPOBOJHUKOB He MeHee 0,2 mMm’). Ha HeGoIbIMX
(menee 100 M) paccTOSIHMSX AONMYCTHMO MCIIOJIb30BAaHUE HEIKPAHUPOBAHHBIX BHUTHIX INap THIIA
UTP, KAII u T.11.

s cBs3u ¢ UM cucreMHbIii 010k MMeeT nBa kaHana, obozHagaembie L1 u L2. K kaxmomy
13 KaHaJIOB MOXET ObITh monkiIro4YeHo 10 8 UM, 6 u3 koTophIx ¢ mpeoOpa3oBaTeneM pacxona. Ha
miare noaxmoueHuit Cb (cm. Puc. I'-2 Ilpunoxenus I') npexycMoTpeHo 1o JBe napbl KIEMMHBIX
KOHTAKTOB JIJIsl TIOAKJIFOYCHHS JIMHUM CBSI3W K KaKIOMY W3 KaHaioB, ob6o3HaueHHele L1+, LI-
(xanan L1) u L2+, L.2- (kanan L2). Tam ke pacnionokeHs! ABe mapsl kiieMM PE nis moakirodeHus
9KpPaHOB BUTHIX Map.

B obmiem Buzie cxema nmogxirodeHus oTaeabHeix MM k kananam Cb npencraBnena va Pucl3:

MMAATA ceamenHm 4
I'IO}J,KJ'IIOLIEHVIVI

]

cezmenm 2

Pucl3. Cxema nonxmrouenust UM k Cb MKTC

Jlis coeTMHEeHUsST U3MEPUTETHHBIX MOJYJEH ¢ CHUCTEMHBIM OJ0KOM K KaHamam L1 w/mmm L2
MOAKJIIOYAIOT JIMHUM CBSI3M, BBHITIOJHEHHBIE W3 BUTHIX map. [lanee OymeM Ha3bIBaTh JUHUIO CBS3H,
MOAKITIOUYEHHYIO K KaHaTy, TEPMUHOM «CerMeHT». KolnyecTBO CerMeHTOB JJIsl KaXA0ro KaHalla He
JIOJKHO MPEBBINIATH ABYX.

Bce derbipe cermMeHTa MOJHOCTBHIO PABHOIpPABHBIL. [l CHUKEHUS MOTEPh B JIMHUAX CBS3U
W3MEpPUTENIbHBIE MOJYJIM  CIEAYyEeT paclpeneyisiTh MO BO3MOXKHOCTH PABHOMEPHO MEXIY
CEerMEHTaMHU.

BonHoBoe compoTuBieHHe BceX KaOenel, BXOMSIIUX B CErMEHTHI OAHOTO KaHaja, JTOJDKHO
OBITh OJMHAKOBBIM (PEKOMEHIYETCSI UCIIONL30BaTh Kabelb OJHOTO THIA JJIs MOHTa)kKa BCEX JIMHUN
cBs3u MKTC).

Jlns obecrieueHHUss HOPMaJIbHOTO MUTAHUS HM3MEPUTENBHBIX MOAYJIEH HE0OXOIUMO, YTOOBI
JUTMHA OJTHOTO CErMEHTA, BBIITOJHEHHOTO BUTOM MapoW ¢ CEYEHUEM MEIHOro mpoBoaHuka 0,2 MMZ,



TennocueTunk MKTC. PykoBoACTBO 10 3KCILTyaTauuu 37

yAOBIIETBOPsiIa yeinoBuio S;+Sy+...Sy < 220 M, rae S; — ninuna nuauu csizu ot Cb no i-ro UM, N
— kosinuecTBO MM, moAKIIFOUEHHBIX K JAHHOMY CETMEHTY:

Cb -:—sz i>|
MKTC
7 L L

Li+ L1-
54 |
e 53—>| ’]

S3+54<220mMm

M3 nM4

Pucl4. OrpanuueHue Ha JUIMHY CETMEHTA

Hamnpumep, omqua UM moxeT ObITh pacmoiokeH Ha pacctostHuu 10 220 m ot Cb, nsa UM
onHoro cermenTa — 10 110 M, Tpu M oxnoro cermenra — 10 73 M, u T.4. Eciiu UM pacnionoxenst
TaK, 4YTO JUIMHBI JIMHUU CBS3U Mexkay HUMH U Cb pasnele, To, Hanpumep, Tpu UM ogHOro cermMeHTa
MOTyT pacnojararbces Ha pacctostHusX 10 40, 70 u 110 m ot Cb (40 + 70 + 110 = 220).

B 3aBucumoctH OT ceueHuss MEOHOrO IMPOBOJHMKA BUTOM Mapbl MpeAesbHO JO0MyCcTUMAast
CyMMa JJUH JIMHUH CBS3M OJHOTO CErMEHTa B NPUBEACHHOW BbIIE (QOpMYyNe MEHSETCS B
COOTBETCTBUH C TAOIUIIEH:

Tabmuma 9. [lpenenpHas cymma JJIMH JTUHUAN CBSI3U OJTHOTO CETMEHTA

Jlnamerp xuasl, MM | CeueHue KuIbl, MM~ IIpenenbHas cymma JUIMH, M
0,51 0,20 220
0,64 0,32 350
0,78 0,48 500
0,90 0,64 700

Crnenyer mNOMYEpKHYTh, YTO YKa3aHHbIE TMpeNEibHbIE JJIUHBI CErMEHTOB SIBJIAIOTCA
NpUOIM3UTENBHBIMA H3-32 pa30poca XapakTepUCTUK Kabenel W M3MEPHUTEIbHBIX MOJYJIEH.
ITosToMy B mpoekTe y3/1a ydera cielyeT 3akiaJblBaTh 3amac Mo JJUHE KaOesel, MCIOIb3yeMbIX
JUTsl MOHTaKa TuHUM cBsa3u mexay Cb u M.

5.5 TMopknroyeHUe 3aNeMeHTOB cornacoBaHUs C NIUHMEN CBA3U

B cucremuom 6moke MKTC u B M3MEPHUTENBHBIX MOIYJISAX MPETyCMOTPEHA BO3MOKHOCTH
MOJIKJIFOUEHUS DJIEMEHTOB COTJIACOBAHUS C JIMHUEH CBSA3H — COTJIACYIOLIUX PE3UCTOPOB.

Heo0xomuMoCTh MOAKIIOYEHHUS COTJIACYIOMIETO PE3UCTOpa OMPEICNeTCS IMOJIOKECHUEM
npudopa (Cb umu WM) B nuaMM cBs3u. Brxmrouenume pesucrtopa TpeOyercs, korga mpuoop
pacmojoKeH Ha OKOHYAHWH JIMHUH CBSI3U M HE TpeOyeTcs B MPOTUBHOM citydae. Jlist mpumepa Ha
Pucl5 3nakoM «+» momeudeHsl MPUOOPHI, HYKAAIOIIKECS B TIOJIKIIOUEHUH 3JIEMEHTA COTIacOBaHU.

[TonkimroueHue COTIACYIOIIEro pe3UCTOpa NPOM3BOIUTCA Ha Miardopme (WM IUIaTe)
noakmoueHuss mpudopa. st Cb OH BKIIOYAeTCS MPU YCTAaHOBKE COOTBETCTBYIOMICH YacTH
caBoeHHoro mnepekitouarenss SAl (cm. PuclS) B monoxenune «ONy. lna UM cornacyromuii
PE3UCTOP BKJIIOYAETCS YCTAHOBKOM TIEPEMBIUKH («DKamIiepa») Ha KOHTakTel Sl (mpu
WCIOJIb30BaHUU Kabelnell ¢ BOTHOBBIM compoTuBieHueMm okoiio 100 Om) mmm S2 (ansa xabeneit ¢
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BOJTHOBBIM corpotuBieHreM okoyio 120 Owm). KonTakter S1 u S2 nis UM ¢ THIIOM KOHCTPYKIIHH
N5, N6 u K5 pacronoxensl Ha miate noakaodenuii (cm. Pucl0).

MNATA //'J

NOAKNIOYEHUIA
Cb

cezmenm 1

Pucl5. Cxema noJkit04eHHs COrIACYIOMUX PE3UCTOPOB

5.6 TMoaknoyeHne AONONMHUTENbHbLIX YCTPOUCTB

B Cb MKTC npegycmoTpeHa BO3MOKHOCTH TMOJKJIIOYEHHUS JOMOJHUTEIbHBIX YCTPOMCTB,
pacHIMPSIIOLIUX €ro BO3MOKHOCTH. K TakuM ycTpolcTBaM OTHOCSITCS:
Paznuunble miaTel pacliMpeHusi, KOTOpbhIE YyCTaHaBiauBaroTcss B cioThl XS1 ... XS6
matepunckor miatel (cMm. [lpunoxenue I'). IlompoOuHee — cM. «PykoBOACTBO 10
aKcIuryaTanuu nepudepuitnbix Moayiaeir MKTCy.

— Jucranmuonusii  Ctapt/Cton u3MmepeHust pacxona. [lo3BonsieT CHHXpPOHU3UPOBATH
IIPOLECC M3MEPEHMsI TEIJIOCYETUYMKA M BHEUIHETO HJTAJOHHOIO  PacxoJoMepa.
CHUHXpOHHOE M3MEpPEHNUE HAUMHAETCS TIPH MOCTyIuieHn: Ha KieMMbl «CCly», «CC2y» (cm.
ITpunoxxenue /1) mnarel noakaouennii Cb nocTossHHOro HanpsKeHUs BEIMYUHOMN oT 6 B
1o 15 B (B m000# MOJISIPHOCTH) M 3aKaHYMBAETCS TIPU €ro CHATHH. KiieMMbI HE UMEIOT
raJIbBAaHUYECKOM CBSA3U C APYTUMH LETISIMU TEIIOCUETUHKA.

— BreiHocHOM 1udpoBoit Tepmomerp. IlpeaHazHadueH i pEruCTpali  TEeMITepaTyphbl
OKpykarolero Bosnyxa. IlpencraBiser coboif MUKpOCXeMy JaTd4MKa TeMIepaTyphl ¢
BBIXOAHBIMU JaHHbIMH B (hopmare muHbl [2C. [Moaxmrodaercs (cMm. [Ipunoxenue [])
kiemMaM «TSCL», «TSDA», «TGND» u «+5T» nnaTel NOIKIIOYEHUNA C TOMOLIBIO IBYX
BuThix map jumHou 10 100 m. Hemu «TSCL» u «TSDAY mpu MOHTake HOJKHBI OBITh
paszaecensl o PA3SHBIM Butkim mapam (Hanpumep, «TSCL» u «+5T» — B ogHO# BUTOM
nape, a «TSDA» n «TGND» — B npyroii). Kinemmsl He UMEIOT raJIbBAHUYECKOM CBSI3U C
JAPYTUMU LEMSAMH TEIUIOCUETUMKA, 3a UCKIIOUEHUEM PACIOJIOKEHHOM B TOW K€ KIIEMMHOMN
rpynne kieMMbl «PE», KOTOpyr0O MOXHO HCIOJIb30BAaTh JUISl TOAKIIOUEHUS OOIIEero
9KpaHa BUTBIX Map.

— Oxpansbiii mmeitd. Hogkmouaeres k kiiemmam «OXP1y», «OXP2y» (cm. [Tpunoxenue /1)
iatel noakmodeHni. Cocrosiaue nuieiida aHaaTu3upyeTcss B OCHOBHOM OJIOKE H B CITydae
HapyIIEeHUs] KOHTAKTa IMPOU3BOJIUTCS 3alUCh 00 3TOM B JHEPrOHE3aBUCUMON MaMSATH
teriocyérunka. TakuM 00pa3oM MOXKET (PUKCHPOBATHCA BpPEMSI KaXKIAOTO BCKPBITHS
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nBepel ciyxeOHoro momemieHus, rae ycraHoBieH Cb, 4To CHWXaeT CKPBITHOCTH
HECAaHKIMOHUPOBAHHBIX JICUCTBUH Ha y3JIE€ TEIJIOBOIO Y4ETa.

5.7 BknrouyeHue TennocyeTyYUKa

[lepen BKIIOYEHHEM TEIUIOCUETUMKA yOEMUTECh B MPaBHIBHOCTU coenuHeHuid mexay Cb u
Bcemu M. Ilepen MoHTa)kOM Kabensi CETEBOrO MUTAHUSI YOSIUTECh B OTCYTCTBHH HAIPSHKCHUS B
HeM. Kabenp mpomycTuTe uepe3 repMoBBOA B HIKHeW dactu koprmyca Cb m 3adukcupyiite c
MOMOIIBI0 Taiiku repMoBBojaa. [logcoeananTe Kabenb K COOTBETCTBYIOIIMM KIIEMMaM Ha IjIare
noakmoueHuid Chb (cm. Tpunoxenue J1).

BHUMAHMUE! ®a3ublii mpoBox U HyNEBOH pabouuii mpoBoJ (B M30JSLHUUA KOPHYHEBOTO H
CUHEro IBeTa mo pekoMmeHmanusm MOK) momkirouaiiTe K cpemHeld W MpaBoil KieMMe, HYJIEBOU
3aIUTHBIA TPOBOJ (B *KENTO-3eEHOM U3OIIAIIH ) — K JICBOU KIIEMME.

Jy1st moAACO€IMHEHUSI TIPOBOIOB HEOOXOIUMO 3a4MCTUTh M3O0JIAIHMIO Ha JUIMHY 10 MM, HaXaTh
Ha KHOIIKHM, BBICTYNAIOLIUE HAJ 3aKMMaMM, BCTaBUTh IIPOBOJA B OTBEPCTHS C HMKHEH CTOPOHBI
32KMMOB M OTIYCTUTh KHONKH. [Ipocnenurte, 4ToObl OrOJeHHAs YacTh MPOBOJA HE BBHICTYIANa U3
3akuMa. Jlns ¢ukcanuu kabens UCHONB3YHTE MIIACTUKOBYIO CTSDKKY, MIPOJIEB €€ Yepe3 OTBEPCTHUS
Ha TUIaTe MOAKIOUeHUH. JlomoJIHuTeNnbHO, Kabenb, TM00 3aluTHRIN pyKaB, HAJCThId Ha Kaleb,
MOKET OBITh MPUTSIHYT CTSKKAMH K IJIaHKE, PACIOJI0XKEHHOM Ha HIKHEH cTtenke Chb.

Yo6eautech, uro Tymosep cereBoro nutanus Cb, pacmonokeHHBIH Ha IJIaTe MOAKIIOYEHUH,
YCTaHOBJIEH B HUKHEE MoJiokeHue. [IpoBepbTe HaIEKHOCTh MOJKIIOUEHUS TPOBOJIAa 3a3EMIICHUS K
muHe 3a3emieHuss U k kopnycy Cb. Ilocie BbIONTHEHUS MPOBEPOK M YCTPAHEHUS BBISIBICHHBIX
OTKJIOHEHHI MOKHO IMOJAATh HANpPsDKEHHE CETEBOTO MUTaHUs B JUHUIO 3anuTku Cb u ycTaHOBUTH
TyMOJIEp CETEBOTO MMUTAHUS B BEPXHEE MOJIOKEHHUE.

[Ipu 3TOM HOJIKEH BKIIOYUTHCS CBETOAUOL f‘l) Ha nuneBoi manenn Cb, a Takke 3aCBETHTHCS
mucriei. Ha gucnee mosiBUTCS uMHGOpMAIMs O TEKYIIUMX IapaMeTpax TEIIOBOro yyéra.
[Teperpyska B 11000M M3 KaHAJIOB JTMHUH CBSI3M (HAIpUMeEp, TIPH KOpOTKOM 3aMbIKaHUU MPOBOJIOB

BUTOM Maphl) AMATHOCTUPYETCS BKIIOYEHHUEM CBETOAMO/IA CO 3HAYKOM A Ha iuieBoi nanenu Cb.

WNunukaTopaMy HalnWuus HaNpsDKEHUS B JIMHUU CBSI3M Ha cTopoHe MM ciykat cBeTOauobl,
pacnojoxkeHHble Ha miaTdopMax/miatax noakmoueHui. [Ipu oTcyTcTBUM CBEYEHMsI CBETOAMOAA
IIPOBEPHTE LIEJIOCTHOCTh JIMHUU cBs3u Mexay Cb u MM, Hané&XHOCTh NMOJKIIIOUEHHUS IPOBOAOB
BUTOI Tapbl, OTCYTCTBUE 3aMbIKAHHI, BBIIIOJHEHHE OTPAHMYCHUN HA JJIMHY JIMHUW CBs3u. [lpu
HOopManbHOW pabore MM MHOUKATOp CBETUTCS KpacHBIM MJIM OpAH)KEBBIM I[BETOM, IIpU
Hepaboraromem MM — 3enensiM. [lynbcupyromiee cCBEUEHHE CBETOIMOAA CBUICTEIBCTBYET O
HEI0CTaTOYHOM HampsiKeHUH (IPOBEPhTE AOMYCTUMOCTD JUIMHBI JIMHUU CBSA3H 110 Tabmuie 9),

[Ipu ycnemnoMm 3aBeprienun onepanuu BriaoueHuss MKTC npucrymnaiiTe K OMMCaHHOMY B
pasznerne 7 KOHPUTypUPOBAHUIO TEIIOCYETUUKA.
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5.8 0OcobeHHOCTM MOHTaxa coeguHeHun gnsa Cb-05

MonTtax Bcex anekTpuueckux coeauHeHnin Cb-05 mnpou3BOAMTCA C MOMOILIBIO ILIATHI
MTOAKJIFOUYEHUH, HAXOIAIIEHCS B HIJKHEM OTCEKE OCHOBAHUSA:
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KnemMHBIe pa3beMbl Ha 3TOM IU1aTe MpeAHA3HAYEHbI Ul NOJKIIOUEHH (CIeBa HAlpaBo):

— XP1 — xabens cereBoro muranusi ~220B (s Bapuanta Cb-05-BI1 co BcTpoeHHBIM
agantepoM nutanus Ha =24B). KoHrakT 3amuTHOrO 3a3zemiieHus pazbema XPl
JOITYCKAeTCs HE MOAKIIIOYATh;

— XP2 — kaGens nuranus =24B (ans Bapuanta Cb-05-0 npu ncnonb30BaHUM BHEIIHETO
ajanrtepa nutanus). HanpsbkeHue ¢ BbIX0Jla BHEIIHETO CETEBOIO ajanTtepa MOoJacTcs Ha
KOHTAaKThI pazbeMa XP2 B m000# MOJISIPHOCTH;

— XP6 — 2-X CErMEHTOB JINHUU CBSA3H C U3MEPUTEIBHBIMU MOAYIISIMHU;

— XP7 — kabens uarepdeiica RS-485;

— XP3 u XP4 — kabens mis mepegayd HMMITYJIBLCOB OT TpeoOpasoBaTesieil pacxonma ¢
VMITYJIbCHBIM BBIXOJIOM ;

— XP5 — curnana Crapt/Cron i CHHXPOHHM3AIMM TEIJIOCYETYMKA M ITAJOHHOM
YCTaHOBKH IIPU IIPOBEIAECHUM ITOBEPKHU.

Muxkponepekitouatenu SAl u SA2 cinyxaT ans NOIKIIOYEHUs (TpU HEOOXOIUMOCTH)
COTJIaCYIOIIMX PE3UCTOPOB JIMHUW CBSI3M C HU3MEPUTEIbHBIMU MOAYJIAMU M JuHUEH RS-485
COOTBETCTBEHHO.

Muxkponepekmoyatenb SA3  sBusiercss «MOHTaXHBIMY  3alIUTHBIM  NEPEKIIOYATETIEM,
npeAoTBpalaouM (B monoxeHuu «ON») u3MeHEeHHe HaCTPOCK TEIIOCUETUHKA.

MonTax kadeneir He00X0MMO ITPOU3BOIUTE B CIEAYIONIEM TOPSIKE:

— CHSTH KPBIIIKY OTCEKa TUIAThI MOIKIIOYCHUH, OTKPYTUB 4 BUHTA,

— TPONYCTHTHh Ka0elu Yepe3 TEePMOBBOJBI, PACIOJIOXKCHHBIE B KpBIIIKE OTCEKa ILIAThI
MOIKITIOYCHUH

— CHATH COOTBETCTBYIOIINE KIEMMHBIE PO3ETKH H MOJCOSIUHUTh K HUM BBIBOJIbI KaOemnei
COTJIACHO CXEME COCMHEHHH TeIJI0CYeTUNKa;

— BCTaBUTH KJIIEMMHBIC PO3ETKH B UX TIOCAJI0YHBIC MECTA;

— BKIIIOYUTH MUTAHUE, HACTPOUTH U MPOBEPHUTH PAOOTY TETIOCUSTUNKA;

— BBIKIIIOYUTH MTUTAHUE;

— PpaBHOMEpHO BBITSHYTh HApPYXKy KaOeld, OJHOBPEMEHHO MOITATHUBAsl KPBIMIKY OTCEKa
IJIaTHl MOJKIIOYCHHH K €€ TOCaJOYHOMY MECTY, OCTaBJIsisl BHYTPH MUHUMAIbHYIO YacTh
Kabenei;
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3aKpENHTh KPBIIIKY OTCEKa TUIATHI TIOJKITFOUEHI HA OCHOBAaHUH YETHIPbMSI BUHTAMU;
3aKPyTUTh TaKW TEPMOBBOJIOB, oOecreunB (QuKcamuio Kabemed W TepPMETHYHOCTH
BBOJIOB.

[Ipu nemoHTaxxe kabenen ciaeayeT NPUACPKUBATHCS CIICTYIONIETO MOPSIIKa:

BBIKJIIOUUTH MUTAHUE TETJIOCUETUHKA;

OTKPYTHUTbH raiiku, pukcupyromme kabeau B repMOBBOJIAX;

OTKPYTHUTH YETHIPE BUHTA, KPEIISAIINE KPBIIIKY OTCEKa IJIAThI MOAKIIOUCHHIA;

PaBHOMEPHO MPOTAJKUBAs KaOeIH BHYTPh KPBIIIKH, OTBECTH KPBIIIKY OT €€ OCaI0YHOTO
MecTa;

BBIHYTh KJIIEMMHBIE PO3ETKH, K KOTOPBIM I10/ICOETUHEHBI KaOenu;

OTCOEJMHUTH BBIBOJIBI KaOenel OT KJIEMMHBIX PO3ETOK;

BBIHYTh OCBOOOIMBINIKECS KabelIu U3 OTBEPCTUN T€PMOBBO/IOB;

3aTSHYTh TAHKU TePMOBBO/IOB, YCTAHOBHUB MPEIBAPUTEIHHO B X OTBEPCTHUE TOIXOSIIHIHA
OTPE30K 3JTACTUYHOTO KI'yTa KPYIJIOTO CeueHUsl, i 00ecreueH sl TepMETHYHOCTH TI0CIIe
yAaJIeHHs KaOes;

YCTaHOBHUTH Ha MECTO KPBIIIKY OTCEKa IUIAThl MOAKIIOYCHUN U 3auKcUpoBaTh ee 4-Ms
BUHTaMH.
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6 OcCoOeHHOCTM Ucnonb30BaHUA TensfiocyYeTyYMnKa

Yder mapameTpoB TeruionorpedieHus ¢ nmomoirsio teriocderunka MKTC kak Ha uCTOYHUKE

TETUIOTHI,

TaK U B CUCTEMaAx TCHJ’IOHOTpe6J'IeHI/I5[ OCYIICCTBIIACTCA B COOTBECTCTBHU C ((HpaBI/IJ'IaMI/I

ydeTa TEIJIOBOM HPHEPTrUU U TEIUIOHOCHUTENISD», 3apETUCTPUPOBAHHBIMU B MUHUCTEPCTBE IOCTUIIUU
P® 25.09.1995, perucrpammonnsiii Ne954 (mamee mo tekcty — «lIpaBmmay) u MU 2714-2002
«'CH. Dueprusi TermioBass U Macca TEIUIOHOCHTENsT B CHCTeMax TeIuiocHaOkeHus. MeToauka
BBITIOJHEHUS U3MepeHUd. OCHOBHBIE TTOJIOKEHUS.

OcobennocTy ucmoib3oBanuu teruiocuerynka MKTC:

1)

2)

3)

4)

6.1

Onun termnocuerunk MKTC moxer oOciyxuBaTh OT 1 10 4 HE3aBUCUMBIX Y3JIOB YYeTa.
V3en yuera (YY) — yHKIIMOHAIbHAS 9aCTh TETUIOCYETUMKA, IPEIHA3HAUCHHAS TS yueTa
TEIJIOBOM PHEPIMM M MapaMeTPOB TEIUIOHOCUTENSI B OJJHOW TEIJIOBOM CHUCTEME (CUCTEME
OTOIUJICHUS, CUCTEME TOPSYETO BOAOCHAOKEHHUS U T.1.).

Jlist pacyeTa TEIUIOBOM 3HEPIUU B KAXKIOM Y Y TEINIOCUETYMKA MCIIOJIB3YIOTCS 3HAYEHUS
pacxo/10B, AABJICHUN U TEMIIEPATyp TEIJIOHOCUTENS He OoJiee yeM B TPEX TPyOOIIpoBOIax:
OJTHOM TIOJAIOIIEM, OJJHOM OOpaTHOM U OJJHOM IMOANUTOYHOM, a TaKXKe — TeMIepaTypa u
JABJICHUE XOJIOJHOU BOBI.

Ecnmu nmns pacuera TemyoBOM SHEPruM B KAaKOH-TMOO KOHKPETHOM cxeme ydera
UCIOJB3YIOTCS TMapaMeTpbl (pacxoi, J[AaBI€HHE M TeMIeparypa) MeEHee uYeM Tpéx
TpyOOIPOBOIOB, MApAMETPhI OTCYTCTBYIOIIET0 TPYOOIIPOBOIa MOT'YT MCIIOJIb30BAThCS JUIS
yueTa pacxoja, JaBJIE€HUS M TEMIEparypsl BOJAbl B JIIOOOM JIOMOJIHUTEIBHOM
TpyOOIpOBOJIE, HAIIPUMED, B CUCTEME XOJIOAHOTO BOJOCHAOKEHHUS.

Ecnu oTCyTCTBYIOT nepBUuYHBIE NpeoOpa3oBaTeNd TEMIEpaTypbl /WM JaBJIECHUS Ha
KakoOM-THOO0 TpyOOmpoBOJEe, [UIs pPAacyeToB MOTYT HCIOJIB30BaThCs JIOTOBOPHBIC
(mporpammupyeMble) 3HaUE€HUS TEMIIEPATYpbl U JaBJICHUS.

Popmyrnbl pacyeTa TenyI0OBOM 3HEPrum y notpebutens tenna

OO6mrast cxema y3na ydeTa y ImOTpeOuTeNs Teria npezicTaBieHa Ha Pucl6, Ha xoTopom B
NPSMOYTOJBHBIX paMKax yKa3aHbl MapaMeTpbl TEIUIOHOCHTENS B KaXJIOM M3 TPYOONpPOBOJOB,
KOTOpbIe HEOOXO0IMMO U3MEPUThH IIPH pealin3alluy y3Jia yuerTa.

Jyis 3TOM cxeMbl B TEIUIOCYETYMKE HCIOJIB3yeTCs Cleayromas ¢GopMyla ais pacdera
KOJIMYECTBA TEIJIOBOU SHEPTHH, MTOTYyUYEHHON TOTPEOUTEIEM:

rIe

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

Q — TerutoBas 3Heprus B ['kain;

M — macca BOJbI B T, OlpesiesieMas MHTETPUPOBAHUEM 3a OTYETHBINA MEPHOJ] MaCCOBOTO
pacxona Gy B TpybomnpoBose. Gy Berancisiercs no ¢popmyne: Guy = Gy * p(t, P), rne p —
IUIOTHOCTh BOBI, ONpeAeseMas MO TeMIepaType U JaBJICHHI0 B COOTBETCTBYIOLIEM
Tpybonposoje B coorBercTBUM ¢ '[CCCJL 98-2000;

h = h(t, P) — cpenneB3BemieHHass 3a OTYETHBIA TMEPUON OHTaIbnus B [kan/t,

ompejensseMasl MO TEMIIepaType W JABJICHHIO B COOTBETCTBYIOIIEM TpPyOOIIPOBOJC B
cootBercTBun ¢ 'CCCJI 98-2000;
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WHIEKCH 0003HAYAIOT:
— 1 — momaromuii TpydbonpoBo,
— 2 — oOpaTHbIil TPYyOOIIPOBOL,
— 3 — MOANUTOYHBIN TPYOOIIPOBOI,
— XB — XOJIOJIHYIO BOAY (MCIIOJIb3YEMYIO ISl TOIMUTKU Ha UCTOYHUKE TEILIa).

lopsiuee BogocHabxeHUe

[Tonmaromuii TpyOoOIIPOBO
Ororuienue
Gviti P1

OO6parnslii TpyOOnpoBOa

Gv2t2 P2

[Moamurounslit TpyOomIpoOBOA

Gv3t3Ps3

[TapameTpsl XomoaHOM Bonbl: | txB PXB

Pucl6. OOmas cxema y3ma ydeTa y moTpeOuTens Ternia

@®opmyna (1) mpumeHMMa JUIi MHOXKECTBa KOH(MUTYpallMil CHCTEM TeIIONOTpeOIeHus U
MOJKET MOIU(UIUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOW CUTYallUU CIEAYIOIIUM 00pa3oM:
— MpH OTCYTCTBUH MOANUTOYHOTO TpyOOIpoBoia noiaraem: Ms = 0;
— B TYIHKOBOM cucTeMe (IIPU OTCYTCTBUU 0OpaTHOTO TpyodompoBoaa): M, = 0;
— B 3aKpBITOM (IIpU OTCYTCTBHHM pa3dopa TeroHocutens): M = Ms.

[Ipy HEOOXOOUMOCTH, B CHCTEMax TEIJIONOTPEOICHUsI, BMECTO H3MEpSIeMbIX 3HAuCHHI
TEMIIEpaTypbl U JAaBJICHUS XOJIOAHOM BOJBI, JOMYCKAaeTCs HCIOIb30BaTh MOCTOSHHbIE 3HAYEHUS,
YCTaHOBJICHHBIE TIO JOTOBOPY C TeIUIOCHaOXkaromed opranuzanuei. B sToMm ciydae TemoBas
SHEprus, pacCUYUTaHHAsl TEIJIOCYETYMKOM, MOXKET KoppeKkTupoBaTbcsi B coorBeTrcTBuU ¢ ['OCT P
8.592-2002 st ydera OTKIOHEHUSI TIOCTOSHHOTO 3HAYEHUS OHHTAIBIUU XOJOJHOM BOJIBI,
HCIIOJIb3YEMOT0 B TEIJIOCYETUUKE, OT (PAKTUUECKOT0 3HAYCHUS SHTAIBIINK Ha UCTOYHUKE Terla.

Bonee monpoOHO HacTpoiika TeryiocyeTyMKa IJisi KOHKPETHOH KOH(HUrypaluu y3ia ydeTa
omnucaHa B paszesne 7 HacTpolika TerocyeT4mka.
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6.2 dopmynbl pacyeTa TeNIOBOU 3HEPrMM Ha UCTOYHUKE Tenna

OO6mras cxema y3Jia ydeTa Ha HCTOYHHUKE Teruta npenacraBiena Ha Pucl?. Jlyis Takoi cxeMbl B
TEIJIOCYCTUYMKE MCIONB3YETCs clieayromas GopMyna sl pacueTa KOJIHYeCTBA TEIUIOBOM SHEPTHUH,
OTIYILIEHHON UCTOYHUKOM TETUIOTHI:

Q=M;*h;—M; *hy—Mj* hy, ()

[Ipumenenne 3ToH (opMysasl BO3MOXKHO U B CIy4asx, KOTJa OTCYTCTBYeT OAMH U3
npeoOpasoBareneii pacxona. [lpm 3TomM Hemsmepsemas Macca (nobas w3 M;, M, umu Ms)
paccYMTHIBACTCS U3 COOTHOILICHUS:

M; =M, + M3 3)
U TMoZIcTaBysieTcs B popmyiy (2).

[Tomaroruit TpyOonIpoBOI

OO6parHbIit TPyOOIIPOBOT

IMonnuTouHbIi
TpyOOTIIpOBO

XomnoaHas BoJia,
HCTIONIb3yeMast ISl TTOIMATKHI
txB PxB

Pucl7. OOmas cxema y3ia y4yera Ha MCTOYHUKE Teria

OOpaTtuM BHUMaHHE, YTO B CXEME y3Jia ydeTa Ha MCTOYHHKE TeIjla PacxXoJbl B IMOAAOIIEM,
O00paTHOM M TOJMUTOYHOM TPYOONPOBOJAE CBSA3aHBI MEXKAY co0oii cooTHomeHueM (3). Tombko B
ATOM ClIydae JIJIsl pacueTa TeIJI0BOW SHEpruu NpuMeHuMa dopmya (2).

B mpoTHBOIOIIOKHOCTh 3TOMY, B CXEM€ y3Ja y4eTa y MOTPeOuTeNs Terja TeIJIOHOCUTENb B
MOJIMUTOYHBIA TPYyOONPOBOA OTOMpAETCST CHAPYKHM KOHTYpa TEIUIOMOTPEOSICHHSI, HAXOISIIETOCs
MEXIy TOYKaMU U3MEPEHHS pacxojia B oJaroieM u oopatHoM TpyooripoBoaax. [Toaromy B cxeme,
cooTBeTCTBYMOIIEH Prucl6, pacxoa B moanmuTo4HOM TPyOOIIPOBO/IC HUKAK HE CBSI3aH C PacxojaMu B
MOIAI0IIEM M 00paTHOM TPyOOMpOBOIaX.

6.3 ANropuT™M HakomnneHuUst MUHTerpaTopoB U pacyeTa cpeaHnx
Temneparyp

Hakoruienne (MHTErpuUpOBaHUE) MAacChl M 00bEMa TEIUIOHOCHTENS, KOJIWYECTBA TEIJIOBOM
SHepruM (MHTErpaTOpoB MacChl, O0bEMa U TEIUIa) NPOUZBOAMUTCS IYTEM EKECEKYHIHOTO
CYMMHUPOBaHHUSI 110 GopMyIIam:

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

— My, Vi, Qn — 3HaUeHMS MHTETPATOPOB B MOMEHT BPEMEHH N

— My, Vioi, Qno1 — 3HaYEHUS UHTETPATOPOB B MPEABIIYILYIO CEKyHY (n—1);

— AM; = Gy / 3600 — macca Bojbl, mporienmas mo TpyoonpoBoay 3a cekyHay; G —
MTHOBEHHBIN MacCOBBINM pacxon (T/49ac) B MOMEHT BPEMEHH n;

— AV, = Gy, / 3600 — 06beM BoIBI, TIpoIIeAUi Mo TpydbompoBoay 3a cekyHay; Gyn —
MT'HOBEHHBII 00BEMHBIN pacxo;] (M’/4ac) B MOMEHT BPEMEHHU N.

— AQ, — TerIoBas YHEPrus 3a CEKyHy, paccuntanHas 1o ¢popmynam (1) wim (2);

ITpu pacuere cpenHux Temmeparyp (3a yac, CyTKH, MeECAL) HCHOJIb3YETCs OCPEAHEHHUE C
BECOM, PaBHBIM MHOXKHUTENIO (Macce) MpH COOTBETCTBYIOIIEH PHTANBIUU B (POPMYJI€ BHIYUCICHUS
Teria. brarogaps 3ToMy, CyMMapHOE KOJWYECTBO TEIUIOTHI 3a JIF000M mepuon (Jac, CyTKH U T.JI.)
MOXeET ObITh paccuuTaHo 1o ¢opmynam (1), (2) nmpu MOJCTAaHOBKE B HUX CYMMAapHBIX MAacCOBBIX
pacxoJ0oB  TEIUIOHOCUTEIS 3@ pacueTHbI MepHoJ M OSHTAIBIMHA, PACCUUTAHHBIX IO
CpeIHEB3BEIICHHBIM TEMIIEpAaTypaM 3a TOT K€ ePUO/I.
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7 HacTpoWka TennocuyeTyumka

[Tocne mpoBeAeHHS MOHTaXHBIX PAaOOT CHENMATMCTH MOHTAXHOM OpraHU3allMH JOJDKHBI
BBIIIOJIHUTh HACTPOMKY TEIJIOCUETYMKA B COOTBETCTBMM CO CXEMOM y4yeTa M YCTaHOBKOM
U3MEPUTENIBHBIX MOAYJIEeH. BapuaHThl cxeM yuyera M mapameTpsl Uil HaCTPOMKH TEIUIOCUETYMKA
MIEPEYUCIICHbI B IaHHOM pasjielie, a croco0 BBOJIa BCEX MMapaMeTPOB C KJIABHATYPhI TEIUIOCUETYUKA
ornuca B pazzene «Pabora ¢ MEHIO TETJIOCUETUHKAY.

7.1 CxeMbl y4yeTa TennoBOW 3HEPrM1 U pacxoaa BoAbl

B Tenocyerunke npuHsTa cienyromas KiaccuuKaims cXeM yJera:

— PacxogomMepsl — TEIJIO HE BBIYUCIIAETCS, CXeMa BKIIFOUALT JI0 3-X PacX0J0MEPOB;
— TYIUKOBAs CHCTEMa TEIUIONOTPEOICHUS, TUTIOC JIO0 2-X PACX0I0MEPOB;
— 3aKphITas CUCTeMa TeIIonoTpedieHus, Ioc 10 1-ro pacxogomMepa;
— OTKpBITas CUCTEMa TEIJIONOTPeOIeH s, TUTIOC 10 1-r0o pacxogomepa;

Tynuxkosas
3akpbiTas
OTkpbITas
HUcTounuk

— CHACTEMA TEIUIOCHAOKEHUS.

®opMyJIbl BEIYHUCICHHS TETJIOBON SHEPTUH MPUBEACHBI B ClIeyIolIel TabauIe:

Ta6mmma 10. Dopmysbl BEIYMCIECHUS TETIJIOBOW SHEPTHH

Yuyactue
Macchl B | 3HaueHHe BecOBOro ko3gguuneHrta
Cxema BBIYHCIIE- NP OCPETHEHUH TeMIEPATYyPhI ®opmy.ia BLIMHCICHHST
HHUM TeILIa TEIJIOBOH JHEPIruU
M1 Mz M3 t1 t2 t3 txn
Pacxomomepnt | — | — | — G Gm Gz — He Bruncnsaercs
Tynukosast - |[*]]| Gm Gm2 | Gz | Gmi[tGms3] | Mi*(hi—hy) [M3*(hs—hy)]
- |[*]] Gm Gwi |Gwms [Gwms] M *(hi—hy) [+M;3*(hs—hy)]
3akpsbITas
- |+ |[*]]| Gm Gm2 | Gwms [Gwms3] My*(hi—hy) [+M;*(hs—hy,)]
Gmi—Gmz | Mi*(hi—hys) — Mo*(ha—hys)
OTKpbITast + | + [[+]] Gwmi Gm2 | Gws [+Gas] | [+ Ms*(ha—hy)]
+ Gwmi Gve | Gws Gwms M, *h; — My*h, — M3*hy,
- |+ GvotGwmsz| Gm2 | Gwms Gwms My*(hi—hy) + M3*(h;—hy,)
Hcrounnk
- |+ Gmi  |Gmi—Gms| Gms Gwms M;*(h;—hy) + M3*(hy—hys)
+ -1 Gm Gm2  |Gmz| Gmi—Gm2 | Mi*(hi—hy) — Ma*(hy—hy,)

[Tpumeuanus k Tabaure:

«» — O3HAYaeT, YTO COOTBETCTBYIOLIUI pacxo] HE y4acTBYeT B (pOpMyJe BBIYHCICHHS
TEIJIOBOM YHEPTHH;

«+» — 03Ha4YaeT, YTO COOTBETCTBYIOIINN PACX0]l y4aCTBYET B (hopMmyIie;

«[+]» — o3Ha4aeT, 4TO COOTBETCTBYIOUIMW pacXOJ MOXKET KAaK y4acTBOBAaTh, TaK U HE
Y4aCcTBOBATL B BBIYHUCJICHUW TCIJIa B 3aBUCUMOCTHU OT KOHerTHOﬁ KOHq)I/IpraI_II/II/I

CHUCTEMBI TCIIJIOYYCTA.
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«[+ M3*(h3—hys)]» — KBaipaTHBIMH CKOOKaMHU BBIJICIICHO CIaraéMoe, KOTOPOe YUUTHIBACTCS
TOJIBKO B cnyqae, Koraga M3 y‘-IaCTByeT B BBIYHUCJICHUU TCILJIA.

«Gm1» — cepbIM (OHOM OTMEUYEHBI Cllydad HECOBNAJECHMS BECOBOro KoddduuneHnra
OCpe,Z[HeHI/I}I TeMHepaTypr C COOTBGTCTByIOH_[I/IM MaCCOBBIM paCXOI[OM.

[TpuBenennas knaccupukanus cxem ydera («TymukoBasi», «3akpelTas» U T.JA.) YCIOBHA U
ABIISICTCA, IO CYyTH, OJHUM M3 MapaMeTpoB, C MOMOIIbIO KOTOPOro BbIOMpaeTcs ¢popMmysa pacuera
TEIUIOBOW SHEPrHU MPH HACTPOMKE MapamMeTpoB y3ia ydera. Jpyrumu mapamerpamu Ijsi BhIOOpa
(GbopMynbl SABISAIOTCS 3HAYEHUS IPHU3HAKOB «Y4YacTHE pacxoia B BBIUMCIEHUH Temay. Tak,
Hanpumep, i cxembl «VICTOUHMK» BO3MOKEH BBIOOP U3 4 BapuaHTOB JUIs ()OPMYJIbl BHIYHUCICHUS
TEIUIOBOM HEPruM B 3aBUCHUMOCTH OT KOHKPETHOM KOH(Urypauuu y3iaa ydera (YCTAaHOBKH JABYX
WK TPEX PacXxoJOMEPOB), COOTHOIICHHUS pacX0/10B B TPYOOIIPOBOAAX H T.1.

7.1.1 Cxema y4yera «Pacxogomepbn»

JlanHasi cxema ydeTa MpPUMEHSETCs I y4eTa pacxoja, TeMIepaTypbl U JaBICHUS BOJABI B
HECKOJIbKUX TpyOompoBoax, a Takxke (HaumHas ¢ Bepcuu 110 Termocuerynka 2.52 mis BapuaHTa
Cb-04 u Bepcun 5.10 nns Bapuanta Cb-05) pacxona Ipyrux KUIKOCTEH, ra30B U AIEKTPOIHEPTHH.
TerutoBast 3HEPTHS B 3TOM CXEME HE PACCUUTHIBACTCS.

Pacxox BobI ¥ )KHUJIKOCTEN ¢ JONYCTUMOM YAEIBHOM 3JIEKTPUUYECKON MPOBOAUMOCTHIO MOKET
U3MEPATHCS  KaK  dAJIEKTPOMArHUTHBIMU  pacxogoMepamu Tuma MI121, Tak wu Apyrumu
pacxoJioMepamMi ¢ UMIYJIbCHBIM BBIXOJOM. Pacxoj WMHBIX >KHAKOCTEH, Ta30B U 3JIEKTPOIHEPTUU
JOJDKEH HW3MEPSTHCS COOTBETCTBYIOIIMMHU PACXOJOMEPAMH MM CYETYMKAMHU C HMITYJIbCHBIM
BBIXOJIOM.

JInsg BOABI M KMAKOCTHM MOTYT M3MEpATBCS W PETUCTPUPOBATHCS HMHTETPAlbHBIE U
MTHOBEHHBIE 3HAUEHHUsI pacxoja, MTHOBEHHBIE M CPEIHME 3a MEpPUOJ 3HAUEHHUS TeMIEepaTypbl U
JaBJICHUS B KaKI0M TpyOomnpoBoje. KomndyecTBo TpyObonpoBoa0B MOKET OBITH OT 1-ro 10 3-X.

JIist ra3a M 3JIEKTPOIHEPTUHM PETUCTPUPYIOTCS TOJBKO MHTErPajbHbIE PACXO/Abl YKa3aHHBIX
pecypcoB B M> 1 KBT*4 COOTBETCTBEHHO.

CxeMa y371a yuyeTra 3TOro THMa JAJisi BOJbI U KUIKOCTEH IPeICTaBlIeHa Ha PUCYHKE:

[TepBrrii TpyOOIIPOBO
<
Bropoii Tpy6onpoBoa

S

o

Tpetuii TpyOompoBo

Pucl8. Cxema yuera «Pacxomomepsi»

Ha »ToM pucyHke, Tak ke KaKk ¥ Ha Cleayromux, Oyaem BmecTo Ha3BaHuiu «llomaromuiiy,
«O06patHbIit» 1 «lloanuTOuHBI» UCTIONB30BaTh Ha3BaHUs «llepBblity, «Btopoit» u «Tpetuit» ans
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TpyOONPOBOJIOB, TMapaMeTphl KOTOPBHIX (pacxoj, TeMmIiepaTypa M JaBjeHHWE) HE YYacTBYIOT B
BBIYUCJIIEHUH TEIJIOBOM OHCPTHUHU. HCO6SI38.T€JIBHBI€ KOMITOHEHTHI Ha CXEME O6B€I[GHI>I IMYHKTUPOM.

[lpu permcrpanuu pacxollOB ra3a W/WIHM DIIEKTPOIHEPTUU KOJHYECTBO TPYOOIPOBOIOB, B
KOTOPBIX HU3MEPAIOTCA M PETUCTPUPYIOTCA IMapamMeTpbl BOALI UIU JKUIKOCTU COOTBETCTBEHHO
yMeHbIIaeTcsi. MakCHUMaabHOE KOJIMYECTBO PETUCTPUPYEMBIX pacxXoloB (KUAKOCTH, Taza H
ANEKTPOIHEPTHH) B OJTHOM Y3JI€ YUeTa PAaBHO TPEM.

7.1.2 Cxema yuera « TynukoBas»

JlaHHas cxeMa TPUMEHSIETCS B CHUCTeMaX TEIUIONOTPEONIEHUSI B Cllydae, €CIH OTCYTCTBYET
obparnbeiii TpybompoBon. I[lapamerper ¢ umHAekcoM 2 (Gyp, t;, P;) mpum srom Moryr nmbo
OTCYTCTBOBAaTh, JIMOO WCIIOJNIL30BAThCS U ydeTa pacxoja, NaBIICHUS W TEMIIepaTypbl BOIBI B
TO0OM JTOTIOTHUTENFHOM TPYyOOMpOBOJE, HE YYacTBYS B BBIYMCICHMHM KOJUYECTBA TeIUIa
(Hanmpumep, ITO MOXKET OBITh PACXO]] BOABI B CHCTEME XOJIOAHOTO BOJIOCHAOKEHUS).

OO0mras cxeMa y3ia ydera 3TOro TUIa MpeACcTaBlieHa Ha PUCYHKE:

[Monarouuii TpyGompoBo

$

- Bropoii tpyGonpoBoz

- [lognurounslii TpyOOIIPOBOA

<

[TapameTpsl X0104HOM BOABL: | txB PXB

Pucl9. Cxema yuera «TynukoBasi»

TennoBast 3HEprus Ui TYNIMKOBOM CXEMBI yUeTa pacCUMTHIBAeTCs 1Mo (hopMyie, IOTydeHHOM
u3 ¢opmynsl (1) mpu M, = 0:

Q = Ml*(hl_hxn) + M3*(h3_hxn),

Ecnu noanuTovHbIA TPYOOIPOBOI OTCYTCTBYET, TO TEIUIOBAs SHEPTHS PACCUMTHIBACTCS 10
bopmyre:

Q = Ml*(hl_hxs)-

B stom cnyuae mapamerpsl ¢ uHIekcoM 3 (Gys, t3, P3) mMoryr nmmbo oTCyTCTBOBAaTh, OO
HCIIOIB30BaThCS I yUeTa MapaMeTPOB BOJBI B €II€ OJHOM JOTIOJHUTEILHOM TPYOONpPOBOAE, HE
y4acTBYs B BBIYMCIIEHUH KOJIMYECTBA TEILIa.
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7.1.3 Cxema yuera «3akpbITas»

JlaHHass cxeMa MPHUMEHSETCS B CHCTEMax TEIUIONOTPEOJICHUS B Ciydae, €ClIU OTCYTCTBYET
pa30bop TEIUIOHOCUTENST Ha ydYacTKe MeEXIy mpeoOpa3oBaTelssMd pacxoJa Ha TOJAIONIeM H
oOpaTHOM TpyOOINpOBOAaX, T.€. cuMTaercs, uro M; = M,. OOmuii Bua y37a ydera Juisl JaHHOU
CXEMBI MPECTABIICH Ha PUCYHKE:

[Tonmaromuii TpyOompoBOT
OTomniieHue
Gvit1 P1

OO6patHbIit TPyOOIIPOBO/

Gv2t2P2

[ToamurounkIit TPYOOTIPOBOT

Gvst3 P3

- TTapameTpsl X001HOH BOabL: | tXB PXB

Puc20. Cxema yuera «3akpbiTas»

TenuoBast 3HEPrHsl paCCUUTHIBAETCS 110 OJTHOM U3 IBYX SKBUBAJIEHTHBIX (OPMYIL:

Q = M;*(h1—hy) + M3*(h3—hys),
1m00;
Q = My*(h1-hy) + M3*(hs-h,).

Hecmotps Ha TO, yTO B OopMyITy pacueTa TeIuia BXOJUT TOJBKO OAMH U3 JIBYX PacxolioB M
wi M,, npu Hanuuuu 00oux mpeoOpazoBaTeniell pacxo/a BO3MOXKEH KOHTPOJb T€PMETHYHOCTH
CUCTEMBI (OTCYTCTBHS YTEUEK WIJIHM ITOJIMECOB) TI0 PA3HOCTHU MOKa3aHui M| u M,

Ecnu moanuTouHblil TpyOOIIPOBOI OTCYTCTBYET, TOTJa UCHIOIB3YIOTCS (POPMYJIBL:

Q =M *(h1-hy),
m00:
Q = My*(h1-hy),

a mapametrpsl ¢ uHAekcoM 3 (Gys, t3, P3) Moryr mmubo oTcyTcTBOBaThH, TUOO HMCIONB30BATHCS IS
ydeTra mapamMeTpoB BOABI B JIOMOJHUTEILHOM TpPyOONpPOBOJIE, HE Yy4YacTBYSd B BBIUYHCICHUU
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KOJIMYECTBA Temuia. B 3TOM ciydae TakKe OTCYTCTBYET HEOOXOIMMOCTh B H3MepeHuu (Jinbo
3a/IaHUH IPOTPAMMUPYEMBIX 3HAUCHHI) TEMIIEpaTyphl U TABJICHUS XOJIOIHON BOBI.

ITo cornmacoBanuio C 3HEProcHaOXKAMOIIEH OpraHU3alMe MOXKET OTCYTCTBOBATh OJHUH W3
npeoOpaszoBareneil pacxola Ha MOJAMIIEM HIM O0paTHOM TPyOOINpoBojax (HE3aBUCUMO OT
HaJIMYUs WIA OTCYTCTBHS B CX€Me MOJMUTOUYHOro TpyOonpoBoaa). Hampumep:

[Tonmarommii TpyOOIpoBOT
OToruieHue
Gviti Pi

OO6parnblii TpyOOIIPOBOL

2 P2

Tpetnii TpyOonpoBoa

>

Puc21. Cxema yueta «3akpbiTas» 6e3 noanutku u [1P Ha oOpaTHOM TpyOOTIpOBOIE

B sToM cnyyae w3 kaxaod mapel (opMys, NMPUBEAEHHBIX BBIIIE, MOXET OBITh BBHIOpaHa
TOJIBKO Ta, B KOTOPYIO BXOANUT U3MEPSIEMBII pacXof.

7.1.4 Cxema yyera «OTKpBITaD)

JlaHHast cxema MPHUMEHSETCS B CHCTEMax TEIJIONOTPeOIeHUs B ciydae, KOrja CYyIIeCTBYET
pa3dop TEIIOHOCHTEsI Ha y4YacTKe MEeXIy IMpeoOpa3oBaTe/sIMA pacxoja Ha MOJAIOMIEM |
obpatHoM TpybomnpoBoaax. OO BU y3/1a yueTa AJisl JAHHOK CXEMBI TOKa3aH Ha PUCYHKE:
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lopstuee BomocHaO)eHHE

[Monmaromuii TpyOompoBOT
OroruieHue

Gviti P1

OOpartHslii TPyOOTIPOBOL

Gv2t2 P2

[ToamurounkIit TPYyOOTIPOBOT

Gvit3 Ps3

[TapameTpsl xosoaHOM BOAbIL: | txB PxB

Puc22. Cxema yuera «OTKpbITasDH
TerutoBast JHEPTHS PACCUUTHIBAETCS 11O hopMyIIe:
Q = My*(h1—hy) — Ma*(hy—hyy) + M3*(hs—hys),
a €CIIU TIOJMUTOYHBINA TPyOOIIPOBO OTCYTCTBYET, TO MO POpMYyIIE:
Q = My *(h1—hys) — Mz*(hy—hys).

Bo Bropom ciyuae mapametpsl ¢ unaekcom 3 (Gys, t3, P3) Moryr mmbo oTrcyTcTBOBaTH, JI100
UCIOJIb30BATHCS JUISl yueTa apaMeTpoB BOJBI B JIFOOOM JIONOJHUTEIBHOM TPyOOIpoBoe (B T.4. B
I'BC), He yuacTBys B BBIUMCIIEHUH KOJIMYECTBA TEILIA.

Pacyer Tema mo ykazaHHBIM (OpMylIaM KOPPEKTHO OCYIIECTBISIETCS TakKKe B Tak
Ha3bIBAEMBIX «ICTHHX» pekumax paboTsl cucteMm ['BC ¢ mupkynsammei, korna Boja mojaeTcs mo
OJTHOMY U3 TPYOOIPOBOOB MJIM MEHSIETCSl HallpaBJieHUe MOTOKA BOJbI B TpyOax.

Hampumep, mycTh B mTaTHOM pexuMe pabOThI, KOTZa TojJiada BOJbI OCYIIECTBISETCS IO
noparomemMy (mepBomy) TpyOOmpoBOAy, a BO3BpaT BOABI — MO oOOpaTHOMY (BTOpOMY)
TpyOOIIPOBOY, pacyeT MOTPEOJICHHOM TETIIIOBOM SHEPTHUHU OCYIIECTBISAETCS 10 GopMyIie:

Q = Ml * (hl - hxn) - M2 * (h2 - hxn)-
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Ecnm B neTHeM pexmme TepeKphIBAeTCs OOpaTHBIM TPYOONPOBOA, TO TEIUIOCUETYHK (MIPHU
COOTBETCTBYIOIIEH HAcTpoiike) PUKCHpYeT HyNIeBOH pacxoi Boabl Gy, 1o 3ToMy TpyOOIpoBOaY U
(haKTUYECKH pacCUUTHIBAET MOTPeOIEHHOE TEeTUIO o (hopmyIie:

Q = Ml ® (hl - hxn)-

Jlisg peanu3anuu TaKoro TMOBENEHHUS TEIJIOCYETUYMKa JOCTAaTOYHO, YTOObI B HAcTpoike
MapaMeTpoB pacxoja Mo oopaTHOMY TPyOOIIPOBOAY MPH PaCX0Jie MEHbBIIIE MUHUMAIBHOTO (a TaKXkKe
MIpU TyCTOU TPyO€) MCIIOIB30BATIOCH «JIOTOBOPHOE» 3HA4YEeHHE pacxonaa, paBHoe (. MiIMeHHO Takwue
IapaMeTpbl yCTaHABIMBAIOTCA IIPU CTAaHAAPTHOW HACTpoMKe y3ia ydera (CM. HYHKT «9.2.3.3
CrannmapTHas HaCTPOUKaY).

Ecnu mepexpriBaercs noparommii TpyoornpoBo (Gyy; = 0) u momaya BOABI OCYIIECTBISETCS
o oOpaTHOMY TPYOOTIPOBOTY, TO MOTPEOIICHHOE TEIJI0 PACCYUTHIBAECTCS 11O popmyiie:

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

Tak kak mpu 3ToM pexkume pacxon Gyz m Macca M, oTpuuareibHasi, TO PaCCYUTAHHOE
KOJIMYECTBO TCIlJIa 6y;[eT MMETH II0J0KUTEIILHBIN 3HAK.

[Tpu GonwiioM pazbope BOIBI MOTpeOUTETEM, MOKET BO3HHKHYTh CHTYyaIlUs, KOT/a 1ojada
BOJII OCYIIECTBIIIETCS MO oOouM TpyoOompoBoaam (pacxon Gy; m Macca M, OoTpHIIaTEeNIbHBIC).
Pacuer mo ¢opmyne s OTKPBITOM CHCTEMbI TEIUIOCHAOKEHUsI OCTaeTCs KOPPEKTHOH M B 3TOM
ciydJae.

Jlnst paGoTel B pexuMax ¢ peBEpCOM IOTOKAa HE TpeOyeTcs Kakas-Tu0o creruaibHas
IepeHacTpoiika TeruiocueTynka. OJHaKO, M3MEPUTENIbHBIE MOJYJIH, KOTOPBIE HCIIOJIB3YIOTCS B
TaKUX ClIydasX, JOJDKHBI HMMETb PEBEPCHBIM PEXUM IO KaHaly pacxoja, T.e. JOJDKHBI ObITh
NpOKaTMOPOBaHBl Ha TMPOJIMBHOM YCTAaHOBKE Uii OOOMX HAampaBlIeHHH MOTOKa BOJBI (CM.
[Tpunoxenue b). Kpome Toro, nmpu HacTpoiike y3ia ydera JOJKEH OBITh pa3pelieH peBepc MOoToKa
s kaHana Gv COOTBETCTBYIOIEro TpyobompoBonaa (cMm. pasmen «7.3.4 IlapameTpsl HacTpoWku
KaHaJIOB y3J1a y4eTa»). [lis ynpolieHus coOoTBETCTBYIOIIEH HACTPOIMKH, eciu TpeOyeTcs pa3pelnTh
peBepc MOTOKa MO OOpaTHOMY (BTOpPOMY TpPyOONpPOBOIY), B MEHIO TEIUIOCUETUYHMKA HMEEeTCS
KoMaHa «CraugmapT, peBepc G2» (cMm. pasgen «9.2.3.3 CrangapTHas HaCTPOMKa»).

7.1.5 Cxema y4dera « McTOUYHMK»

I[aHHaH CXEeMa y4dcTa MPUMCHACTCA JIS1 BOAAHBIX CUCTCM TGHJIOCH3.6)K€HI/I$I (Ha HCTOYHHKE
TertoThl). OOmMiA BUA y371a ydeTa JUisl JaHHOW CXEMBI IOKa3aH Ha PUCYHKE:



Temnocuerunk MKTC. PykoBoaACTBO 110 3KCIUTyaTaluu 53

[Momaromii TpyGompoBoa

OOparHslii TPyOOTIPOBOL

IToanuTouHbIN
TPYOOIIPOBOJ

Gvsts P3

XoJomHas Boja,
I/ICHOJII:SyeMaH JJI IIOAIIUTKA

Puc23. Cxema yuera «MIcTOUHUKY (IS CHCTEM TEIUIOCHAOKEHUS )

KonnyecTBo TemmoBoil »Heprum BbMHCIsEeTcs 1Mo Qopmyne (2) W ee NPOU3BOJIHBIM,
MOJYYEHHBIM U3 COOTHOMEHUS M| = M, + M3 :

Q =M;*h; — My*h; — M3*hy, (2

Q = Ml*(hl_hxn) - MZ*(hZ_hXB) (2'1)
Q = My*(h1—h;) + M3*(h1—hyg) (2.2)
Q =M *(hy—hy) + M3*(hy—hy,) (2.3)

Takum 00pazom, eciay YCTaHOBJEHBI BCe TpU IMpeoOpa3oBarens pacxojaa (Ha MOJArOIIEM,
o0paTHOM M TOJIMUTOYHOM TPYyOONpPOBOaax), Uisi (OPMYJbl BBIYMCICHHS TeIula MOTYT OBIThH
MCIOJIb30BaHbI MoKa3aHus 1100 Beex Tpex [IP, mubo nokazanus m000ii mapel U3 HUX.

Pacyer TernsioBoit sHEPrUM Ha UCTOYHUKE TETIa BO3MOKEH U JUISL CXEMBI, KOT/la YCTaHOBJICHbI
tonbko ABa 1P u3 tpex. Hanpumep, orcyrcTByeT n3amepenue pacxona Gyi:
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[Tomaromuii TpyOOTIpoBOT

OO6parHbIit TpyOOIIPOBOT

IHoanmuTouHbIN
TPYOOIIPOBO/

Gvst3 P3

XoJomHas BOja,
HCMOJb3yeMas sl HOAIUTKA

Puc24. Cxema yuera «Mcrounuk» ¢ npyms I1P

B Takux ciaywyasx mNpuUMEHSIETCS COOTBETCTBYIOIIAs Tpou3BomHass ¢opmynsl (2). s
MPUBEJICHHOTO HAa PUCYHKE BapHaHTa CXeMbl yuera — ¢popmyina (2.2).

Eciu B KOHKpPETHBIX YCIOBHUSAX MCTOYHHMKA TEIUIOTHI MAapaMeTpbl XOJIOIHOW BOIBI (txs, Pxs)
COBIIQJAIOT C COOTBETCTBYIOUIMMHM IapaMeTpaMu MOAMUTOYHOTO TpybOompoBoda (t3, P3), s
MU3MEPEHUS DHTAIBIINYU XOJIOAHON BOABI MOKET UCIIOJIb30BaTHCS U3MEPUTEIIBHBIN MOYJIb, CTOSLINN
Ha TOAMMTOYHOM TpPYOOHpOBOJAE (3TOT MOAYAh B CXEME y4yeTa HCIOIb3YeTCs ABAKIbI, Kak
YCTAHOBJICHHBIN HAa NOJMUTOYHOM TPYOONPOBOJE U KaK yCTAaHOBJIEHHBIM Ha XOJOIHON BOJE).

IIpu otcyrctBum [IP Ha mnoxmUTOYHOM TPYOOIpPOBOAE OTMAZaeT HEOOXOAMMOCTH B
U3MEPEHUU TeMIepaTypbl W JaBJIE€HUS Ha 3TOM TpyOompoBoze, T.K. h; He BXoauT B (opmyiy
BBIYUCIICHUS KOJMYECTBA TEIUIOBOW PHEPTUU AJsl cucTeMbl TeruiocHaOxkenus. ([lapametpsr t3 u P3
HEOOXOAMMBI B JAHHOM cXeMe TOJBbKO Ul pacuyera maccoBoro pacxojga Gysz 1mo 0ObeMHOMY,
uzmepsiemomy I1P). MI3mepenue napaMeTpoB XOJI0JHON BOJBI B 3TOM cilydae 00s3aTeNIbHO.

7.1.6 Ilpumep y3Ja y4dera ¢ cucremamu oromienust u I'BC

Kak yxe ormeuanoch, kimaccudukanus cxeMm ydera («TymukoBas», «3akpbiTas» U T.A.)
YCIIOBHA W SIBJISIETCS JIMIIB OJHUM M3 MapaMeTpoOB, C TOMOIIBI0 KOTOPOTo BBIOMpaeTcs Gopmyna
pacdera TEeIIOBOM YHEPIUHU MIPU HACTPOKKE MapaMeTpoB y3i1a ydeTa.

[ToaToMy BO3MOXKHA CHUTyalus, KOTJa y MOTpeOWTeNs Teria mpuMeHsieTcs Gopmyna s
cxeMbl yuera «McTouHHK» U HA00OpPOT, KOT/la Ha MCTOYHUKE TEIUla IMpUMeHseTcs Gopmyna s
CHCTEMBI TETJIONOTPEeOICHHUS.

PaccMOTpuM ClIEAYIONIYI0 CXEMY OTKPBITOM CHCTEMbI TEIJIONOTPeOICHNUs, BKIIOYAIOLIYIO
CHCTEMY OTOIUICHHS U TYITUKOBYIO CUCTEMY IOPSIY€ro BOJOCHAOKEHMUSL:
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lopsiuee BomocHaOxkeHMe

Gvst3 P3

[Momaromuii TpyOompoBo o
TOIUICHUE
Gviti Pi

OOpatHsblii TPyOOIIPOBOL

Gv2t2 P2

ITapamMeTpsl X0I04HOM BOABL: | tXB PXB

Puc25. Ilpumep ycranoBku UM st y3na yuera ¢ cuctreMamu otoruienust u I'BC

Jlnst nmaHHOM KOH(UTYypalliyd y3Jia ydeTa BO3MOXHBI TPH BapuUaHTa pacueTa TEIUIOBOH
SHEPTUH, U3PACXOJOBAHHONH CYMMapHO Ha OTOTICHUE U ropsiuee BOJOCHA0KECHHE.
B nepBom BapuaHTe BbIOMpaeTcs cxeMa ydyeta «OTKpbITas» U pacyeT NOTpeOJIeHHOro Teruia
BeJeTCs 110 hopMmyIe:
Q = My*(hi—hys) — Mz*(hy—hy).

Opnako, pu HaJIMYUK pacxogomepa B TpybompoBoge ['BC, OoTCyTCTBHU yT€UeK M €CIIH
CpeIHUll pacxo] B 3TOM TPyOONpPOBOJE CYIIECTBEHHO MEHBIIE, YeM uYepe3 CHCTEMY OTOTLICHUS,
MPEANIOUTHUTEIbHEE UCTIOJIB30BATh ABE Apyrue GopMybl (JTFOOYIO U3 HUX):

Q = My*(hi-hy) + M3*(hi-h)
Q =M *(hi—hy) + M3*(h,-hy,)

Bce Tpu mnpuBeneHnsie (opMyTbl MaTeMaTHUYECKHM OHKBUBAJICHTHBI (IIPU YCIOBHH, YTO
M;=M;—M;, T.e. IpH OTCYTCTBHUU yTE€UEK), OJHAKO pacyueT MO JBYM IMOCJICAHUM (PopMyIam
HMCCT MCHBIITYIO USMCPUTCIIbHYIO IMOTPCITHOCTDL 3a CUCT IMPAMOI0 U3MCPCHUSA Pa3HOCTU MAaCC M1 -
M,.

Jns HacTpolKM pacdera Tema Mo 3THUM (opMyiaMm cienyeT BbIOpaTh CXeMy yueTa
«McTtounuk» (HECMOTpsSI Ha TO, YTO pacyueT Terjia BEJACTCS y MOTPEOUTENs).

7.2 TlpumeHeHMe Tennoc4yeTyYMKa Ha y3rax y4yeTa

OnvH TEmIOCYETYNK, B 3aBUCUMOCTH OT MOJU(DHUKAIIINH, MOKET OJJHOBPEMEHHO 00CITYKHBATh
10 4-X HE3aBUCUMBIX Y3JIOB y4€Ta C Pa3HbIMH CXEMaMH y4eTa.

B cocraB ogHOrO y371a yyeta MOXeT BXOJUTH J10 3-X TpyOOIpoOBOIOB (ITOJAIOIINN, OOpaTHBIH,
HNOJIUTOYHBIN), Ui M3MEpPEHHs MapaMeTpoB KOTOpBIX (pacxon, Temmeparypa M JlaBJIeHHE
TEIUIOHOCHUTENSI) HCIONB3YIOTCS M3MepuTenbHble Moaynu (MM), mo onxHOMy Ha KaxIbli
TpyOOIIPOBOI.

JIONOJTHUTENBHO, ISl K3MEPEHHSI ITapaMeTPOB XOJIOJHON BOJIBI (TEMIIEPATYPHI tys U JABICHHS
Pxs) MOXeT ucnosib3oBaThes 4eTBEpTHIM UM, He copeprxkaniuii mpeoOpa3oBaTes pacxoa.
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W3mepuTenbHbIl MOAYNb, YCTAaHOBJICHHBIM Ha MojarolieM (WJIdM TMEepBOM) TpyOOmpoBoje,
Ooynem o6o3nauath «MMl»; Ha oOpatHOM (wim BTOpoM) — «MM2»; Ha MOANUTOYHOM (WK
TpeTheM) — «MIM3»; MOyINb 1711 U3BMEPEHUSI TEMIIEPATYPhl U JaBICHUS X0J0IHON BOABI — « M4y,

7.2.1 BbIOOp THIIOB U3MePHUTEIbHBIX MOAYJIEH

Ha tpyGompoBogax y3na y4era MOTYT UCIIOJIb30BAThCS U3MEPHUTEIbHBIE MOYTH CIIEIYIOIIHX
TUIOB (TIPUBEACHBI TUIIbI, HCTIOIb3yEMbIE MIPU HACTPOIKE y3JIa yueTa):
«M121» — u3MepHTeIbHbIE MOAYNIN C 3JIEKTPOMAarHUTHBIM ITpeoOpa3oBarTeseM pacxoja,
JBYMSI KaHAJIaMHU U3MEPEHUs TEMIIEpATyphbl U OJHUM KaHAJIOM U3MEPEHUs JIaBJICHNUS;
«MO021» —u3MepuTeNbHBIA MOJYJIb C ABYMS KaHaJaMd H3MEPEHHS TEMIIEpaTyphl U
OJIHMM KaHaJOM U3MEPEHUS JaBICHUS;
«MO021+ITPU» — st0 M021, ycTaHOBJICHHBI BMECTe C MpeoOpazoBaTeeM pacxoia C
UMITYJIBCHBIM BBIXOZIOM; BbIxo I[IPU momxkeH ObITh moakimoueH K moxaymo MO21,
YCTaHOBJIEHHOMY Ha TOM K€ TPyOOIPOBO/E;
«ITPH» — npeobpazoBareib pacxoaa ¢ UMIYIbCHBIM BBIXOJJOM; MOXKET OBITh MOAKIIOUYCH
K uMmiyiabcHoMy Bxoay MKTC nin usmepurtenbabiM Mmoayisim tuna M121 wimm MO021.

B Tabmune 11 ykaswsiBaetcs, kakue TUIBI UM MOTYT OBITH HCIIOIB30BAaHBI B 3aBUCUMOCTH OT
CXEMBbI y4ueTa u HoMepa TpyOonpoBoa:

Tabmmma 11. Beibop tuma UM 115t pa3HbIX cxem ydera

M1 M2 M3 M4
Cxema (na (na (na (na . IHpumeyanue
nmoaawiaeM OﬁpaTHOM MNOAIMUTOYHOM | XO0JIOHOMN
TpyOonp.) | Tpybdomp.) TpyOOMp.) BOJI€)
MI121 Her Her Her
Pacxoiomepsi MO02 14J)rHPI/I IM121 JMi121
[IPU MO21+IIPU Y\ M021+I1PU
Her Py ¥ I1PU
MI121 Her Her " Her txs — IPOrpamMM. WIH
Tvimxopag  |MO21TIPH YIMI121 MI121 MO021 ¥ |usmepsiercs;
y MO21+I1PU ¥\M021+ITP1 ts = t}, to, IPOTP. WA
Py ¥ [1IPU H3MepSIeTCs
MI121 MI121 Her " Her txs — IPOrpamMM. WIH
Mo21 " Mo21 " MI121 MO021 ¥ |usmepsiercs;
3akpbrras  |[MO21+ITPH YMO21+ITPH Y\M021+TTPU ty = ty, tp, IPOTP. MK
Py ¥ Py ¥ [IPU H3MepSIeTCs
Her V Her V
MI121 MI121 Her " Her tyy — IPOTPAMM. HIIH
Orconrrag  |MOZLHIPU YMO21+IIPU M 121 MO021 %  |m3mepsercs;
P Py ¥ Py ¥ MO021+I1PU t3 = ty, to, IpOTP. WIK
I[TPU H3MEPSAETCSA
MI121 MI121 Her " Her tyy — IPOTP. WA
Mo021 Mo021 MI121 MO021 % |m3mepsercs
WUcrounuk  [MO21+IIPU YIMO021+ITPH Y MO21+ITPU ¥
[Py > 1Py > ru ¥
Her V Her V

[Tpumeuanus k Tadmure:
— TOJIBKO €CJIN COOTBGTCTBYIOH_IaH Macca HE y‘-IaCTByeT B BBIYMCJIICHHUH TCILJIA,

1)
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%) _ ronbko B mape (wist UM1 u IM2) ¢ M121 wii M021+11PU;

%) _ B kasecTBe M021 st M3MEpEeHUs TapaMeTpoB X010 4HOH Boabl (IM4) MoxeT ObITh
WCITOJIH30BaH JTIO00M M3MEPHUTEIbHBIA MOIYIb, BXOSAIIUN B JIFOOON y3€J y4eTa, KOTOPBIHA
U3MepAeT HYXKHYI0 Temmeparypy (Hampumep, MI21, crosmuii Ha TpyOompoBoze
XOJIOAHOTO BOJOCHaOXKeHUs y morpebutens, wm MI121, crosmuii Ha MOAMUTOYHOM
TpyOomnpoBoje Ha ucrouHuke teria (MM3), npu ycinoBum, 4To ty,; COBMAACT C t3);

Y s Bepcuit [IO MKTC 2.32 u Gosnbire.

B kaxmol suelike TaOMUIBI MPUBEACH CHUCOK OMYCTHUMBIX TUIOB MM mans BeIOpaHHOU
cxeMbl ydyeta u Homepa MM. IlepBpiM B KaxaoMm crnucke ykazaH tun WM, mpuHATBHIA 1O
YMOITYAHUIO.

Nameputenbabie Moaynun M121 u M021 mo3BOSIOT MOAKIIOUATH A0 2-X IIpeoOpa3oBarTeieit
TEMIIEpPaTyphl U OJHOTO MpeoOpa3oBarens AaBieHus. [Ipy mpUMeHEHUH B pEaIbHON CXeMme ydera
KOJIMYECTBO TMOAKII0UaeMbIX TpeoOpa3oBareneit MoxeT ObITh MeHbIe (0T 0 1o 2-x ans [T u ot 0
1o 1-ro mns IIT).

7.2.2 KanaJjbl y3J1a yyera

bynewm pa3znuyate «kaHaJbl y3J1a y4eTa» U «U3MEPUTENbHbBIC KaHAJIBD).
K nepBbIM oTHECEM crenyromue GU3nIecKrue napamMmerphl:

— Gy, t1, Py — 00beMHBIN pacxof, TeMrepaTypy U JaBJI€HUE B MOJAIOIIEM (WM IIEPBOM)
TpyOOIPOBO/IE;

— Gy, t3, P, — 00BeMHBIN pacxoj, TEMIEPATypy W JaBJICHHE B 0OpaTHOM (MJIA BTOPOM)
TpyOOTIpoBO/IE;

— Gys, t3, P3 — o0OBeMHBIH pacxo, TeMIeparypy W JaBICHHE B TOIMUTOYHOM (WK
TPEThEeM) TPYOOIIPOBO/IE;

— tys, Pxg — TEMIIEpATYpPY W JABJICHUE XOJOJHOW BOJIbI, UCHOJIB3YEMOM MJIS MOJNUTKUA Ha
HUCTOYHUKE TEIUIA;

Ko BTOpBEIM — M3MepuTenbHble kKaHansl Moayseid M121, M021 u MO21+I1PU:
— Gy — 2IEeKTPOMAarHUTHBIA KaHal u3MepeHus oObeMHOro pacxoxa (Toinbko ams MI121).

Hcnone3yercss nnsi W3MEpPEeHHsS pacxoja TOIBKO B TOM TpPyOOmpoBojae, Ha KOTOPOM
yctanoByeH UM;

— t — mepBeli KaHal W3MepeHus TeMmieparypbl. HMcnosb3yercs mius  M3MEpeHUs
TeMIIepaTypbl TOJILKO B TOM TPYOOIPOBOJIE, HA KOTOPOM ycTaHOBIeH VM
— tp — BTOPOM KaHal U3MEpeHHs TeMmueparypbl. Mcnome3yercs 1 H3MEpeHUs

TEeMIIEpaTyphl TOJIHKO HE B TOM TPYOOINPOBOJIE, HA KOTOPOM ycTaHOBJeH 1M

— P — kanan usmepenus nasnenusd. Mcnonb3yercs 1is u3MepeHus AaBJICHUS TOJIBKO B TOM
TpyOOIpoBOJE, Ha KOTOPOM ycTaHoBleH M;

— Gy — uMnynbCcHBIA KaHa uaMepenus pacxoxna. s moayna M0O21+11PU ucnonszyercs
JUTSI U3MEPEHUS pacxo/ia TOIbKO B TOM TPyOOTpoBoO/ie, Ha KOTOpoM ycTaHoBieH M. Jlns
MI21 u M021 — ans u3MepeHus pacxoja TOJIBKO HE B TOM TPYOOIPOBOJE, HA KOTOPOM
ycTaHoBiieH M.

a Tak)Ke — JIBa UMITYJIbCHBIX KaHaia Jiist u3mepenus pacxoaa Ha Cb MKTC:
— W1 — nepBblif UMITYIBCHBIN KaHAT U3MEPEHUs pacxojia B J1I000M TpyOonpoBojae J1t000ro
VYV, eciiu Tun ycranosinenHoro UM — I1PU;
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— W2 — BTOpO# UMITYIHCHBIM KaHAJT U3MEPEHHUS pacxo/ia B II0OOM TpyOOTIpOBO/IE, €CITH THII
UM - I1PU.

C moMONIbI0O HMITYIBCHBIX H3MEPUTENIbHBIX KaHAJOB pPAaCX0Ja PErUCTPUPYETCS TOJIBKO
CyMMapHBIH pacxoj B TpyOOINpoBoae. MTHOBEHHBINH pacxoj HE U3MEPSETCS M HEe OTOOpaXkaeTcs Ha
JUCILIEE TEIIOCUETUHKA.

N3meputenbHble KaHAIbl 0003HAYUM codeTaHueM oOo3HadeHui HoMmepa UM u ero kaHana,
Hanpumep: “UM1-Gy” — 3MeKTpOMarHuTHBINA KaHal 0OBEMHOTO PAcX0aa U3MEPUTEILHOTO MOMYJIS
HNM1, ycTanoBiaeHHOTO Ha TojaaroiieM (Wiau mepBoM) Tpyoomposoae, “UM3-Gy” — UMITYIbCHBIN
KaHaJl M3MEPEHHUs PACX0Ja, PErUCTPUpPYEMbIN H3MepuTenabHbiM MonyiaemM MM3, “MKTC-U1” —
MMIYJbCHBIN KaHAJI U3MEpPEeHUs pacxoaa, peructpupyembiii Ha Cb MKTC.

W3meputenbHble MOAYIW B 3aBUCHMOCTH OT THUIA HMEIOT CIEAYIOUIUE H3MEPHUTENIbHbIC
KaHaJIbl:

Tabnua 12. Kananel n3aMepuTeNbHBIX MOAYIICH

Haauuyue xanana
Tun UM GV t tz P GI/[
M121 + + + + +
MO021 - + + + +
MO21+I1PH - + + + +
1P - - - - -

OOparute BHUMaHHE, YTO PE3YJIbTAT U3MEpeHUs pacxoaa nocpeactBom [IPU ne MoxeT OBITH
MOJIy4eH C Hero HemocpencTBeHHO. MmmnynbcHbd Bbixox [IPM momxkeH OBITH MOAKIIOYEH K
uMmitynbcHoMy Bxoay UM tuma M121 niam M021, nu6o k ummnynscHoMy Bxoay MKTC.

N3mepurtenbubie kananbl Gy, t u P ipeaHazHaueHsl A1t ”3BMEpPEHUs TapaMeTPOB TOIbKO TOTO
TpyOOmpoBoIa, Ha KOTOPOM ycTaHoBlieH UM:

— UMI-Gy, UM1-t u UM1-P — ciyxxart nist usmepenus napametrpoB Gy, t; u Py;

— UM2-Gy, UM2-t u UM2-P — ciiyxat st uamepenus napametpoB Gy, to 1 Po;

— UM3-Gy, UM3-t u UM3-P — ciyxxart st uamepenus napametpoB Gys, tz u P3;
NM4-t 1 UM4-P — cnyxaT 11 U3MEpeHUsI TapaMeTPOB tys U Pys.

W3meputenbHblld  KaHan t; TpeIHAa3sHA4eH I M3MEPEHUs TEMIIepaTypbl B JIPyroM
TpyOomnpoBoe (10 OTHOIIEHUIO K TPyOOIpoBoay, Ha KoTopoM ycranosieH IM). Tak, Hanpumep,
U3MepUTeNbHbIN KaHall UM 1-t; MOXeET UCIOab30BaThCs I U3MEPEHUSI TEMIIEPATYPHI BO 2-0M, 3-
€M, WU TPYyOOTIPOBO/I€ XOJIOTHOU BOIBL.

W3meputenbubiii kaHan Gy U3MEPUTENBHOTO MOAYJS MNpEeAHA3HAYeH Ui MOAKIHOYEHUS
npeoOpaszoBareneil pacxona ¢ UMINYIbCHBIM BeixoaoM. Eciu tunm UM — ato «MO021+I1PW», To ero
kaHan Gp mpenHasHayeH A U3MEpPEeHHsl pacxofa TOJIbKO B TOM TpPYyOOIpOBOAE, Ha KOTOPOM
yctanoBied M. Eciu tun UM — sto M121 unu MO21, Tto ero kanan Gy ucmonb3yercs s
M3MEpPEHUS pacxo/a TOIbKO B IPYroM TpyOOIpoBOE.

WN3meputenbusie kaHansl MKTC-U1 u MKTC-U2 npennasHaueHsl Juisi MOAKIIOYEHUS
uMnyiabcHoro Beixoaa MM tuna I[TPU.

7.2.3 KondurypupoBaHue KaHAJIOB y3JIa y4eTa

[Ipu HacTpoiike TEIUIOCUeTYMKa JOJDKHA OBITh ONpe/eieHa CBA3b MEXAYy KaHalaMu Yy3ja
ydeTa U U3MEPUTEIbHBIMU KaHAJIaMH.

Crnenyromas Tabnuma TepeuuciseT, Kakue H3MEepUTeNbHble KaHalbl MOTYT OBITh
MCIIOJIb30BAHBI ISl U3MEPEHUS KaKIOr0 U3 KaHAJIOB y3J1a y4eTa:
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Kanan HN3mepuTenbHbI KaHA
y):jg:a Bapuanrtl Bapuant2|Bapuant3| Bapuant4 | BapuantS | Bapnant6 | Bapuant7
Gvy UMI1-Gy |[UMI1-Gy" [UM2-Gy [IMKTC-H1"|MKTC-12"Y
Gy, [UM2-Gy |[UM2-G," [UM1-Gy" [MKTC-U1"MKTC-12"
Gy |[UM3-Gy |[UM3-Gy [UM2-Gy" [MM1-Gy," [UM4-G,"” |[MKTC-M1 [MKTC-U2
4 UMI-t |[UM2-t,
t NM2-t UMl-t, |UMI1-t?
(t2=ty)
t; NM3-t UM2-t UMl-t, |[AMI-t UM2-t,7 [UM4-t,”
(t3=t2) (t3=t2 HIIN (t3=t1) (t3=t1 HIIN (t3 I/I3Mep.)
nu3Mep.) u3Mep.)
P, UMI-P  |[UM2-PV
(P1=P)
P, UM2-P  [UM1-PV
(P=Py)
P; UM3-P |[UM2-P |MMI1-P
(Ps=P,) |(Ps=Py)
tyn NM4-t UM3-t, |[UMI-t, |UM2-t,"
P, UM4-P

)
2)

— BapUaHT BO3MOXKEH TOJIbKO HaunHas ¢ Bepcun [10 MKTC 2.32.
— TONbKO 1 ciydasi, korga UM2 umeer tun «I[IPHW» B cxemax yudera «Pacxomomepb» u
TYIUKOBasl.

Kaxxgas ctpoka 3To#l TaOnHIBl ONMpeAensieT BO3MOXHOCTh MCIOJB30BaHUS U3MEPUTEIBHBIX
KaHaJoB JUIsl KaHAJIOB y3lia yuyera. Tak, Hampumep, I KaHana y3na ydera Gy; MOryT OBITh
WCII0JIb30BaHbI CIIEIYIOUIME U3MEPUTEIIbHBIC KaHAIIbI:

— UMI1-Gy — DJIEeKTpOMarHuTHBIA  KaHal  pacxoJa  HU3MEpPUTEIIBHOTO
YCTaHOBJICHHOTO Ha MepBoM TpybompoBoie (eciu ero Tam — M121);

— HUMI1-Gy — UMIyNnbCHBI KaHal MOMYJS, YCTAaHOBIEHHOTO Ha IMEPBOM TPyOOMpoOBOIE
(ecu ero tum — M02 1+ITPN);

— HUM2-Gy — uMITynbCHBIA KaHan MOJYJs, YCTAaHOBJICHHOTO Ha BTOPOM TPYOOMpOBOIE
(ectu MoIynb, YCTaHOBJIGHHBIH Ha mepBoM TpyoOompoBone, umeer tun IIPM u o
nojKiIoyeH kK Moaymwo tuna MI121 wim MO21, ycraHOBIEHHOMY Ha BTOPOM
TpyOOIpoBOIE);

— MKTC-U1 nwmm MKTC-U2 — omuH u3 2-X UMIYJIbCHBIX KaHAJIOB CHCTEMHOTO OJIOKa
MKTC (ecnu Monynb, yCTaHOBIICHHBIN Ha TepBOM TpyOompoBoje, umeeT tum [IPU u on
MOJKIIIOUEH K uMnynascHoMmy Bxony Cb MKTC).

MOJTYJIA,

B Ta6JII/II_[e 13 NEpCUUCIICHBI BCC BO3MOXKHBIC BapUaHTbl U3MCPUTCIILHLIX KaHAJIOB JJI
KaHaoB y37a ydera. OgHako B KOHKpETHOW KoHpurypanuu YY MOTYT HCIIOJIB30BaThCS TOJIBKO
HCKOTOPLIC U3 HUX, B 3aBUCUMOCTH OT CXCMBbI y3Jida YUCTa U TUIIA YCTAHOBJICHHBIX U3MCPUTCIIbHBIX
MOJTyJICH.

Tax, nist kananoB pacxona (Gvi, Gyz, Gy3) BO3MOXKHBI CIIETYIOIINE BAPUAHTHI:

— B Cllyyae yCTaHOBKHU Ha COOTBETCTBYIOIIEM TPYOOIPOBOAE U3MEPUTEIHHOIO MOYJIS TUIIA
MI121 wucnonb3yeTcs U3MEPUTENBHBIM KaHal ToOJbKO U3 «Bapuwanta 1», T.e.
AJIEKTPOMArHUTHBIN KaHAl pacxoa;
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— B Cly4a€ YCTaHOBKM wu3MeputTenbHoro wmonymas tuma MO21+I1IPU  ucnons3yercs
M3MEPUTENIbHBIN KaHAJI TOJBKO M3 «BapuaHTa 2», T.e. UMIYJIbCHBIA KaHal M3MEpPEHUs
pacxoja;

— B cllydyae ycTaHOBKM MojyJist Tuna [TPU ncnosnb3yroTcst ocTaibHbIE BAPUAHTHI.

Jlng xaHalloB TeMmepatypsl t; U t; Bcerna BO3MOXHBI MEpBbIE /1Ba BapuaHTa (MpU HAJTUYUU
COOTBETCTBYIOIIMX M3MEPUTEIbHBIX KaHAJIOB B YycTaHOBIeHHbIX MM). DTo o03Hadaer, u4To
Temmeparypa B 1-oM U 2-oM TpyOOIpOBOJaX MOXKET U3MEPATHCA KaK C MOMOIIbIO KaHAIOB «t»
pasHbIX u3MepurenbHblx Moayned (MIM1-t u MMIM2-t coOTBETCTBEHHO), TaK U JABYMs KaHaJIaMH
onHoro m3meputenbHoro monyist (MM1-t u UM1-t, umu UM2-t; u UM2-t). Tpetuit BapuanT aJis
kaHana t; (MM1-t) MmoxxHO BBIOpaTh TONBKO s cxeM «Pacxomomeps» u «TynmukoBas», €Cliu THII
M na BTOpom TpybompoBoe — [TPU.

Jlns xananoB t;3 u Pz, B Bepcusix 110 temnocdyerunka meHee 2.49, ecnu B koHurypamuu YY
HMMEETCSl U3MEPUTEIbHBIN KaHall, yKa3aHHbIM B BapuanTe 1, TO UCONIb3yeTCs OH U TOJBKO OH. Ecin
KaHaJl, yka3aHHbI B BapuanTe 1 He cymiecTByeT, MOXKeT UCTIOIb30BATHCS JIIOOOH APYroil BapuaHT.

Hauunas ¢ Bepcum 2.49 nns xananoB t3 u P3 MOryT MCHOJIb30BaThCS BCE BAPUAHTHI W3
Tabmuibl 13 (U3 CyIecTBYIONINX).

Hnst ocrambHblx KaHatoB (Py, P, ty, Pyg): ecnmu B koHurypamuum YY wumeercs
M3MEpUTENBbHBIN KaHall, yKa3aHHbIi B Bapuanrte 1, To ncnonb3yeTcst OH U TOJIBKO OH. B mpoTuBHOM
CIydae — MOXET MCIOJIb30BaThCs 000U IPyroil BapuaHT.

B nmpunoxxennn H npuBeieHbI HEKOTOPBIE BO3MOXHBIE KOH(DUTYpALIUU y3JI0B y4eTa, KOTOpPbIC
JIEeMOHCTPHUPYIOT TpUMephl BbiOOpa THIOB MM Ha pa3iauyHbIX TPpyOONpPOBOAAX W MCIOIB30BaHHE
W3MEPHUTENNBHBIX KaHaJIoB 3TUX MM B 3aBHCHMOCTH OT CXEMBI y4eTa B COOTBETCTBHH C TaOJIHIIAMU
11 u 13. Emie oqun npumep paccMOTpeH B pasaene 7.2.4.

7.2.4 Tlpumep xKoHuUrypamum y3ja yuera

PaccmorpuMm  cienmyromiyro  KOHQUIypanuio — y3ga — ydeTa  3aKpBITOH  CHCTEMBI
TEIUIONOTPEOICHUS:
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. M121
[Tomarommii TpyOOTIPOBO.
OTtomieHue
Gvit1 P1
OO6parHbIit
TpyOOTnpoBOa
@2
|
TP
Tloamurounsrit
TpyOOIIPOBOLI
pyborp Gv3 t3
MO021
[TapameTpsl
XOJIOJTHOM BOJIBI: txB PxB

Puc26. Ilpumep ycranoBku UM mist cxeMbl yuera «3aKpbITas»

B xauecTBe HU3MCPUTCIIbHBIX MOZ[yJ'IeI\/'I HCIOJIb3YCM CIICAYIOIINC THUIIbI:
— M121 — na noxmaroriem Tpyoomnposoae (MM1);
— TIPU — na nonnurounom (MM3).
— MO21 — ans u3MmepeHus mapaMmeTpoB xosiogHo Boabl (MM4) B cimydae, korma Takoi
croco0 ormnpenenaeHus] MapaMeTpoB XOJOAHOW BOJbI YCTAaHOBJIEH JOTOBOPOM MEXIY
IIOCTAaBIINKOM U HOTp€6I/ITeHeM TCIlJ1a,

B mpsaMoyrompHBIX pamMKax ~yKa3aHbl MapaMeTPhl TEIJIOHOCUTENsS B KaXJAOM U3
TpyOONPOBOJOB, KOTOpbIE H3MEPAIOTCA MpH pealu3allud y3la ydera. B oBamax — Tumbl
npuMeHeHHbIX WM. JluHMM MeXIy HUMH YKa3bIBalOT MOAKIIOYEHHE COOTBETCTBYIOLIUX
MepBUYHBIX MTpeobpazoBareneid k M.

B maHHOM BapuaHTE yCTAaHOBKM HM3MEPUTEIBHBIX MOJIYJIEH HM3MEpUTENbHBIC KaHAIbI s
ka"HayoB y3na yuera Gyi, t;, Py, t, txs, Pxs ompenenensl ogHO3HauHO (BO3MOXEH TOJBKO OIMH
BapuaHT Juisi BbIOOpa). [lpm HacTpoiike koHpurypamuu YY HEOOXOAWMMO JHIIL BhIOPAThH
M3MEpUTENIbHbIE KaHaJbl AJIsl U3MEPEHUs MapaMeTpoB MoAnuToyHoro Tpydonposoaa (Gys, t3, P3) u
JaByieHus B obpaTHOM TpyOorpoBoze (Py).

I[TP1 (ycTraHOBIEHHBI HA MOAMUTOYHOM TPYOOMPOBOJE), MOXET OBITh MOAKIIOYECH K
u3MeputenbHbIM KaHanam UM 1-Gy, UM4-Gy, MKTC-U1 wmu MKTC-U2 (o cxeme Ha pUCYHKE
BbIOpaH Bapuant IM4-Gy).

I[IT pns w3MepeHUs TemmepaTypsl t;, MOXET OBITh TOIKIIOYEH KO BTOPOMY KaHATy
TeMIiepaTypbl U3MEpUTENbHBIX Moayield M1 wiu M4 (a1s cxembl Ha pUCYHKE BBIOpaH BapHaHT
M4-t,). Ilpu otOope BOABI HA MOAMMUTKY TOJBKO M3 OXHOTO TPyOOIpoBoja (TOAAIOIIETO WU
oboparnoro) IIT nns u3Mepenust TemmepaTypsl t; MOKHO HE YCTaHaBIIMBaTh, a B KauecTBE
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M3MEPHUTENIbHOTO KaHasa BeIOpaTh MUMI1-t (mpu oTbope M3 moparomiero TpyoonpoBoaa, IPH STOM
ts=t;) wim UM 1-t, (mpu otrbope u3 o6paTHOrO TPyOOIIPOBOIA, IPH 3TOM t3=t7).
B Tabnwuiie qaHa cBOjKa MPUBS3KH KAHAIOB JIJISl PACCMOTPEHHON CXEMBI:

Kanaa y31a yyera | U3MepuTe/bHbIH KaHAJ

Gvi NUMI1-Gy
Gv2 HET
Gvs NM4-Gy
(Bo3mMoxHBI Takke BapuanTtel UM1-Gy, MKTC-U1 unun
MKTC-1N2)
t NMI-t
t UM1-t,
t3 NM4-t,
(Bapuantel: UM1-t, ecnu ts=t;; UM1-t; ecnu t3=t,).
P, NUMI-P
P, UM1-P (ecnu P,=P,), unu nporpammupyemoe 3Ha4eHue
P; NMI-P (eciu P3=P,), nim nporpammupyemoe 3HauEHUE
tys NMA4-t
Pys NM4-P

7.3 T[MapameTpbl HACTPOUKU Tennoc4yeTynka

HacTtpoiika mapameTpoB TeriocyeTynKa Jjisi KOHKPETHON CXeMbl y3/1a yyeTa IPOU3BOJIUTCS B
MOpSIKEe TYHKTOB JIaHHOTO pa3zienia. TeriocueTYMK MOXKET OJHOBPEMEHHO padoTarh ¢
HECKOJIbKUMHU HE3aBHUCHUMBIMH y371aMu ydera (10 4-x). Hactpoiika Bcex mapameTpoB JOKHA
MNPOBOAUTHCA OTACIBHO IJIA KAXKAOTO y3Jia yucTa.

7.3.1 IlapaMeTpbl HACTPOMKH CXEMbI y4eTa

Jlnst BBIOOpa cXeMbI yueTa He0OXOqHMO:
1. BbIOpaTh THII CXeMbI Y4eTa U3 CIUCKa:
— OrcyTcTBYET;
— Pacxonomepsr;
— Tynuxosas;
— 3akpslTas;
— OrtkpbITas;
— MHcrouHuk.
2. Yka3arb, Kakue U3 PacxoJ0B TEIJIOHOCHUTEJS Y4ACTBYIOT B (popMyJsie BbIUMCICHUS
KOJIMYECTBA TeNMJIOBOW 3Hepruu. Bo3MokHbIE BapUaHTBl ISl KaXKJIOTO THUIIA CXEMBbI
y4deTa npuBeeHbl Boilie B Tabauie 10 «@opMyIibl BEIYHCICHUSI TETUIOBON YHEPTHUN».

JlanHbIe TapaMeTpPhl («THUIT CXEMBI YUeTa» U «ydacTue pacxoaa B ¢hopmyine») B meHio MKTC
AMEIOT 0003HaueHnst «CxemMaYu» H «Gl yu.B Q», «G2 yu.B Q», «G3 yu.B O»
COOTBETCTBEHHO. [10Ip0OHO CTPYKTypa MEHIO TEIUIOCUETYMKA ONHCaHa Aajiee.

Oco0OeHHOCTH BCEX CXEM Yyd4eTa MPHUBEACHBI B MPENbIAYIIUX pa3feiax, KpoMme Tuma
«OT1cyTcTBYET». DTOT THII MOXHO YCTaHOBHUTH JUIA y3ja y4yeTa, CTABIIErO HEHYKHBIM B ClIydae,
ecny 3T0T Y'Y He nocienHuil no cuery. Hampumep, ecinu He00X0AUMO BBIKIIOUUATH U3 PaObOTHI 1-bIii
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VYV, ocraBuB paboTaTh BTOpOM. {151 BHIKIIFOUEHHS W3 paOOTHI y3Ja ydeTa, MOCIEIHEro Mo CUeTy,
IPEANOYTUTENBHEE TPOCTO YMEHBIIUTh YUCIIO Y3JI0B y4eTa (CM. HIKE).

Jlna y3noB ywera THma «OTCYTCTBYeT» HHMKAaKHWe IapamMeTpbl HE OyayT HU3MEpsThCS U
PEruCTPUPOBATHCA.

7.3.2 IlapameTpbl HACTPOUMKHU Y'Y ISl U3MEPUTEIbLHBIX MOIYJIei

JIist KaXka0ro U3 YeThipex M3MepuTeNbHbIX Momyneir (MM1 ... MM4) HeoOxoauMo 3amaTh
CJIEYIOIME TTapaMeTpBbl:

1. BpIOpaTh THMI M3MEPUTEIBbHOr0 MOAYJS (3ar0JIOBOK B MEHIO: «TWMID») U3 CIHCKA!
«Het», «M121», «M021», «MO21+ITPW», «ITPW».

Bo3moxHple BapuaHThl BBIOOpA [JIi KaXXJIOTO THINA CXEMbl ydera W Homepa MM
npencrasieHsl B Tadbauie 11 «Boidop tuna UM [u1st pa3HbIX CXeM ydeTay.

2. BBecTm ceteBoii ajgpec (3arojoBOK B MEHIO: «AZpecy), COBIAJAIOUIUNA C 3aBOJICKUM
Homepom UM (kpome UM Ttuma [1PU).

3. BBecTH aMaMeTp YCJIOBHOIO MPOX0Ja (3aroJIOBOK B MEHIO: «Jy») B MULIUMETpPax
(Tompko mist UM, umeronux mpeodpa3oBaTeib pacxo/ia).

4. ¥Yka3aTh THI HMIIYJIbCHOT0 BX0Aa VIM: akTUBHBIN U1K MTACCUBHBIN (3ar0JI0OBOK B MEHIO:
«AKT.WMny). g [IPU ¢ maccuBHBIM BBIXOJIOM («BEPTYILIKA») CIEIYET HUCIOJb30BaTh
aKTUBHBIN BXOJ| (HacCTpolKa «Jla»), HHaue — MacCUBHBIA BXOJ| (HacTpoiika «Hem»). Eciaun
UMITYIbCHBIM BX0J UM He ucnosb3yercs, HaCTpOKYy IapaMeTpa BBIITIOIHATL HE HYKHO.

7.3.3 IlapamMeTpbl KOHTPOJISI IPU pacyeTe TENJI0BOi SJHePruun

JI71st KOHTPOJIS YCTIOBUM BBIYMCIICHHUSI TEINIOBOM SHEPTUU CIIENYET BBECTH ITAPAMETPBI:
1. BkIWYUTh WM BBIKJIYUTH PEKUM CHHXPOHHU3AalUM HHTerpatopoB M m Q
(3aroioBoK B MEHIO: «CMHXp. M m Q»). Eciu mHTErpaTopsl CUHXpPOHU3UPYIOTCS, TO,
IPU OCTAHOBKE WHTETPUPOBAHUS TeIIoBoi osHeprun Q mo mo0oi mpuyuHe,
OCTaHaBJIMBAIOTCS TAK)K€ MHTErpaTopbl Macc TPyOOIPOBOOB, PacXo/l TEIJIOHOCUTENS 10
KOTOPBIM Y4YacTBYeT B BBIYUCICHHMM KOJMYECTBA TeIjaa (A7 JOMOJHUTEIbHBIX
TpyOONPOBOJOB pPEXUM CHHXPOHU3ALMU 3HAYeHHUs He uMmeeT). Eciu mHTErpaTopsl He
CUHXPOHU3UPYIOTCS, TO IpPH OCTAaHOBKE HHTErparopa (Q HMHTErpatopbl Macc MOTYT
MPOJOJKATh HAKAIIMBATHCA (IIPU OTCYTCTBUH OLIMOOK). PexXUM CUHXPOHU3ALUHU CIETyET
BKJIIOYAaTh, €CIM, HampuMep, NpU TOATOTOBKE OTYETOB HEOOXoaumo  Oyzaer
MEPECYUTHIBATD MMapaMeTphl TEIIONOTPeOIeHHs MO (PaKTHUECKON TeMIepaType XO0JI0HOM
BOJIBI.
2. BpiOpaTh peaknuio Ha cUTyannio At < Aty, (3arojloBOK B MeHI0: «dt<miny), rae At =
t; — to, (At =t — txg — I TYIMUKOBOM CXEMBI y4eTa); Atpi, — MUHUMAJIBHO JTOIyCTHMAs
pasHoOCTh TeMnepatyp, u3 Bapuanto: «OLLIMBKA», «Het omubxu».
3. BBecTu 3HaueHHe Atmin (3aroJIoBOK B MeHIO: «dtminy) — TONBKO eciu peaknus Ha At <
Atpin — OILINBKA.
4. BpiOpatp peaknuio Ha curyanuio W < 0 (3arojoBoK B MeEHIO: «W<O0»), rne W —
TEIJIOBast MOIHOCTH, U3 BapuaHToB: «OLINMBKA», «Het ommOkm».
Ecnu npu pabote TennocyeTunka BO3HUKAET J1I00as U3 NEPEYUCIICHHBIX CUTYallui U peaKius
Ha Hee 3amgaHa kKak «OILIMBKA», TO HakoIuleHME HWHTErpaTopa KOJMYECTBA TEIJIOTHI H
COOTBETCTBYIOILIETO BpeMeHH paboThl ocTaHaBiauBaloTca. Ilpu 3ToOM B apxuB CcOOBITHH
3aIMMCBIBAaETCs COOOIIeHHE 00 OIMoKe.
Ecnu Bo3HMKaeT cutyalus, peakiius Ha KOTOpylo 3a1aHa kak «Het ommOku», TO HaKOIUIeHHE
MHTETpaTopa MpoJ0KaeTCs, @ COOTBETCTBYIOIIEE COOBITHE — HE 3aITUCHIBACTCAL.
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7.3.4 IlapamMeTpbl HACTPOMKHU KAHAJIOB y3J1a y4eTa

Jnst kaxknmoro u3 kaHanoB y3ia ydera (Gyi, t;, P, Gva, ... txs, Pxg) HEOOXomammo 3amaTh
CIIEyIOIINe TapaMeTphl (U3 MPUBEICHHOTO HUKE MOJIHOTO CIKMCKA MapaMeTpoB, AJIi KOHKPETHOTO
KaHajla HaCTPauBaETCS TOJBKO YacTh, B 3aBUCHMOCTH OT THIIA y3JIa y4eTa, THIa U3MEPHTEIHLHOTO
KaHaja u crocoda ero u3MepeHus):

1.

Boi0paTh u3MepuTeabHbIH KaHad (3aroloBOK B MeHI0: «Kawuany). [logpobuee — cwm.
paznen «KoHpurypupoBaHue KaHAIOB y3/1a yueTa». KpoMe JoMmyCTHMBIX H3MEPHUTEIbHBIX
KaHaJoB B CHHCKe BbIOOpa mnpucyrcTByer BapuaHT «lIporpamm». Ero cnenyer
UCIIOJIb30BaTh B Cllydae, KOTJa OTCYTCTBYET COOTBETCTBYIOIIMI MpeoOpa3oBaTeb,
HampuMmep, JaTuuk jaasieHus. [Ipu Takom BbIOOpe B KauecTBe pe3yjbTaTa U3MEPEHUS B
JAaHHOM KaHaJjie MPUHUMAETCs MPOrpaMMHUpyeMoe 3HadeHre (KOHCTAHTa).

Jlng cimydas, Korma 3HadeHHMEe B KaHaje Yy3jla Yydera Mmporpammupyercs (ass
W3MEpPUTENLHOTO KaHalla BbIOpaH BapuaHT «lIporpamm»), HE0OXOIMMO BBECTH 3TO
nporpaMMupyeMoe 3HauyeHHe (3aroJioBOK B MEHIO: «3HaueH»), KoTopoe Oyner
UCIOJIb30BaThCS B KAYECTBE Pe3ysbTaTa U3MEPEHUS B IaHHOM KaHalle.

Jns y3na yuera «Pacxomomepsl» HEOOXOJMMO BBIOpPATh THI HM3MepsieMOl Cpebl
(3aronoBok B MeHIO: «Tum cpepms») U3 BapuaHToB: «Bomay, «Kumkoctey», «['a3y,
«OnOueprusi»,  «/Ipyroe». (i  2IEKTpOMarHUTHBIX ~ PacXoOAOMEpPOB  BHIOOp
orpanuuyuBaeTcs Bapuantamu «Boga» u «KugkocTs).

Jnis cmydasi, KOT/ia TUI BRIOPAHHOTO U3MEPUTENLHOTO KaHana «Gu», a TUIT U3MEPsSeMOi
cpensl «Bonmay, «XKuakoctb» min «l"a3», HEOOX0AMMO BBECTH BeC MMIIYJIbCA B JINTpax
Ha UMITYJIbC (3aTOJIOBOK B MEHIO: «JInTp/mmMny). [l uzmepsemont cpebl «DIIDHEPTUS
HEOOXOJMMO BBECTH KOJHMYECTBO HMITYJIbCOB Ha KBT*uac (3aroloBok B MEHIO:
«mn/xBTYy). [lns apyrux THIIOB HW3MEpsSeMON cpeabl HEOoOXOIMMO BBECTH BEC
HMMITYJTbCa (3aTOJIOBOK B MEHIO: «Bec mMmy).

Jlna tuna cpenbl «KuakocTtb» HE0OXOIMMO BBECTH ee IJIOTHOCTh B KUJIOTpaMMax Ha
KyOmdecknii MeTp (3arojloBOK B MeHIO: «IlmoTH, kr/M3»). Ecau tun BeIOpaHHOTO
M3MEPUTENBHOTO KaHana «Guy, HaCTPOiKa TAKOTO KaHalla Ha 9TOM 3aKaHYHBACTCA.
BBecTH 10roBopHOE 3HAUEHHE NMPHU ANNAPATHONH OlIMOKe M3MepeHus (HEUCIPaBHOCTh
B HM3MEPHUTENBHBIX IEMAX, JHUOO0 OTCYTCTBHE CBS3UM C HM3MEPUTEIBHBIM MOJIYJIEM).
CoOOTBETCTBYIOIIMH 3ar0JIOBOK B MEHIO: «ArBOum6». Eciau Takoe 3HaueHHe HE BBOJIUTCS
(B MeHIO yKka3biBaeTcs «Hew»), TO IpH BO3HUKHOBEHUM HAHHOW OIIMOKU pe3ysbTar
M3MEpEeHUs B KaHajle CYUTACTCS] HEONMPEIEICHHBIM U B apXUB COOBITUN J€IaeTcsl 3aluch
00 ommbOke. 3HaUeHHE BCEX PACUETHBIX IMMAPaAMETPOB, 3aBUCSIIMX OT JAHHOTO KaHala
(MaccoBBIX pacxoJ0B U TEMJIOBOH MOIIHOCTH) TAaK)KE€ CTAaHOBHUTCS HEOIpEAETICHHBIM, a
COOTBETCTBYIOIIME HMHTETPATOPhl U BpeMeHa pabOThl OCTAHABIMBAIOTCS HA TEPUOA IO
ycTpaHeHusi naHHOM omuOku. Ecnu ke noroBopHoe 3HaueHue 3aaaercs (B MEHIO
yKa3bIBaeTcsl «Ja» M BBOJUTCS YMCIIO, HA3bIBA€MOE JOTOBOPHBIM 3HAUEHHEM), TO, MPHU
BO3HUKHOBEHUU allapaTHOW OIMOKH W3MEpPEHHS, B Ka4eCTBE pe3yibTaTa U3MEPEHUS B
JAHHOM KaHaje OyJeT MCIOJIb30BaThCsl BBEIEHHOE JOTOBOPHOE 3HAYEHHE, a pacueT BCeX
MapaMeTpoB y3ia ydera OyaeT MpoAO0KaThCs, KaK PH OTCYTCTBHS OIIMOKH W3MEPEHUS.
PekoMenayercss MCHOIB30BaTh JOTOBOPHOE 3HAYEHHE MpHU amnmapaTHOW OIIMOKe ISt
KaHaJIOB M3MEPEHMsI JaBIICHUS, YTOOBI B Cllyuyae MX OTKa3a TEIUIOCYETYUK IPOJIOJDKAI
pacueT M HaKOIUIEHWE TEIUIOBOM HSHepruu (BIUSHHUE AABJICHHS Ha pacyeT MapaMeTpoB
TEIUIONOTPEOJICHNST OUeHb HE3HAYUTEIIHHO).

BBecTu MUHNMAaJILHOE 10MyCTHMOE 3HAYEHHUe I pe3ysibTaTa U3MEpPEeHHs (3aroJIoBOK B
MCHIO: «MMHMMYM)).

BBecTu 10roBopHOe 3HaYeHUe NPH pe3yJbTaTe U3MepeHUsi MeHbllle MUHUMAJIbHOIO
AOMYCTUMOr0 3HAayeHHMs (Vi1 KaHajla pacxoJa C pa3pelieHHbIM pPEBEPCOM — MPH
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pe3ylbTaTe U3MepeHusi 1Mo a0COIIOTHOM BEIMUMHE MEHbIIE MUHUMAIBHOTO JIOMYCTUMOTO
3HAYCHMS, CM. PHUCYHOK HHWXeE). 3arojoBOK B MeEHIO: «OreMmmuy. [lelictBue 3TOro
rapaMmeTrpa aHaJOTHYHO JOTOBOPHOMY 3HAUEHUIO MPH allapaTHON OLINOKE U3MEPEHUS.
BBecTn MmakcuMasibHOe JOMYCTHMOE 3HAYEHHUE sl pe3yibTaTa u3MepeHus (3arojioBoK
B MCHIO: «Maxkcy).

BBecTu 10roBopHoOe 3HaYeHHe NPH pe3yJbTaTe H3MepeHHs (0JIbIle MAKCUMAIbHOIO
AONMYCTUMOTO 3Ha4YeHHs (3ar0JI0BOK B MeHIO: «JrBMaxcy). JleiicTBue 3TOro napamerpa
aHAJIOTUYHO MPEIbIAYIIUM JOTOBOPHBIM 3HAYCHUSIM.

. BBecTn mpenesbHoe (MakCUMalTbHOE TIO aOCONIOTHOM BEIMYMHE) HAOMYCTHMOE

peBepcHOe 3HAYeHHe I pe3ylibTara W3MepeHHus (3arojioBOK B MEHIO: «IlpemPeBy).
Ecnmn 310 3HaueHwe paBHO HYJIO, TO PEBEpC MOTOKA 3alpelleH W 3HAYEHUE pe3ybTara
M3MEpPEHUs] CPABHUBAETCSI TOJIBKO C MUHUMAIBHBIM U MaKCHMaJbHBIM JOMYCTUMBIMU
3HaYeHUsAMU. Eciy BBEIEHO OTPULIATENIBHOE AOIYCTUMOE PEBEPCHOE 3HAYEHHE, TO PEBEPC
MOTOKA pa3pelleH M 3HauyeHHe pacxona OyneT KOHTPOJUPOBATHCS HA BBIXOJ 32 3TO
3HaueHUE (CM. pUCYHOK nanee). [lapameTp HacTpauBaeTcs TOMBKO AJIs KaHaja pacxoja.
BBecTu n0oroBopHoe 3HaueHHMe NPH pe3yabTaTe M3MepeHHs] MeHbIle NpeaeIbHOro
AOIMYCTHMOTI0 PeBEPCHOI0 3HA4YeHUsl (3aroJIoBOK B MEHIO: «grBPeBy). JlelicTBre 3TOro
rmapamMerpa  aHaJOTMYHO  IpEeAblAyIUIMM  JOTOBOPHBIM  3HadeHusM.  [lapamerp
HACTpPanBaeTCs TOJIBKO JJIsl KaHala pacxo/a ¢ pa3pelieHHbIM PeBEPCOM MOTOKa.
BxiounTh 1H00 BBIKJIIOYMTH JATYUK MYCTOH TPYObI (3ar0OJIOBOK B MEHIO: <«OIITY).
Beixmounts  gatumk  mycto  TpyOosr  (JIIT) ™moxeTr moHAamoOWUTBbCS TIPH  €ro
HeucnpaBHOCTU. [lapameTp HacTpauBaeTcst TOJIBKO JUIsl KaHaja pacxo/a.

BBecTn peakmuio Ha NOKa3aHUsl JAaTYMKA NYCTOH TPYyObI (TOJBKO Ui KaHaja
n3mepenus pacxona ¢ BkimrodeHHbIM JIIIT; 3aronoBok B MeHI0: «IlycTTp») U3 CIHCKA:
«OIINBKAY, «Het omuOxm».

Ecnu npu pabote TeriocueTdrnka cpabaTbiBaeT JAaTUYUK MYCTOW TPYObI, a peakuus Ha 3Ty
CUTyalHIO 3ajaHa Kak «OUVEKA», TO HaKOIUICHUE MHTETPaTOPOB MACChI, KOJIMYECTBA TEIUIOTHI U
COOTBETCTBYIOLIMX BpPEMEH pPabOThl OCTaHABIMBAINOTCS. Takke HpU 3TOM B apXUB COOBITHH
3aMuchIBaeTCs cooduienne 00 ommuoOke. B mpoTuBHOM citydae mpu cpabaThbIBaHUM JaTYUKa MyCTON
TpyOBI IOKa3aHUE KaHaJa U3MEPEHNUs PacX0a B COOTBETCTBYIOLIEM TPYOOIIPOBOIE OOHYIIAETCS.

[Tpu HANMUYMU TOTOBOPHBIX MHUHUMAJIBHBIX U MaKCHUMaJbHBIX 3HAUYEHUH, A JH000r0 KaHaia
y3/1a ydera (B T.4. — KaHaja pacxoja ¢ 3alpelleHHbIM pPEeBEpCOM) IMOKa3aHHE JaHHOIO KaHaja
(3HauEHME, UCTIONB3YEeMOE ISl BCEX PACUETOB U JUIsl OTOOpaskeHMs Ha JHCIIIee) B 3aBUCIMOCTH OT
W3MEPEHHOr0 3Ha4eHUsl UMEET BUJL:
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AXpacy

JITB.MAKC J=====smmmmmmmmcccmmaccaaaaas r—

Jre.Mun

Puc27. 3aBucuMocTh noka3aHus KaHajla OT U3MEPEHHOTO 3HAUEHUS IIPU BBEJICHHBIX
MUHHMMAJIBHBIX U MAKCUMAJIbHBIX JTONOBOPHBIX 3HAYEHUAX

rac

Xu3M — pe3yabTaT U3MEpPEHHS B KaHaje, IMOJIYYCHHBIH C HW3MEPHUTEILHOTO
peoOpaszoBaress pacxoja, TaBICHHS, TEMIIEPATYPHI;

— Xpva — BCJIMYHHA, ch0m>3yeMa;1 JJIs ;[aaneﬁme pacquOB nu OT06pa)KeHI/I5I Ha
nucriee (Moka3aHue TeIIoCUeTYMKA JIsl JAHHOTO KaHasa),

MI/IH, MaKC — I[OHYCTI/IMI:IG MHUHHUMAJIBHBIC U MaKCUMAJIbHBIC 3HAUYCHUS JJIs KaHalla,

— I[FB.MI/IH, I[I‘B.MaKC — ,Z[OFOBOpHBIC 3HAa4YCHUA, HpI/IMeHSIeMBIe HpH BBIXOC H3Mep$IGMOI>'I
BCJIIMYMHBI 3a MUHUMAJILbHOC U MAKCUMAJIbHBIC 3HAUCHUSI.

JUia kaHama pacxoja C pa3pelieHHbIM PEBEPCOM COOTHOLIEHHE MEXIYy HW3MEPEHHBIM
3HA4EeHUEM U [TOKa3aHUEM TeIJI0CYeTYHKA OYIET CIeqYIOINM:
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/

JIrB.MaKc -

JrB.peB.

Puc28. 3aBucumocTb MoKa3zaHUs KaHajla pacxojia ¢ pa3pelieHHbIM PEBEPCOM OT
M3MEPEHHOT0 3HAYEHUS MPY BBEJICHHBIX JTOTOBOPHBIX 3HAUEHUSX

7.3.5 Ilyck cyeTra HHTErpaTopoB

B MoMeHT wu3MeHeHMs 3Ha4eHHUH JIOOBIX TApaMeTpPOB HACTPOWKHM Yy3/Ia yueTa, JUis
UCKJIIOUYEHHUS CllydaeB paOOThl C 3aBEJOMO HEMpPaBWJIBHBIMU HACTPOMKaMM, TEIIOCUETUUK
nepexoauT B pexxuM «OcTaHOBa cyeTa MHTErPaTOpoOB» MJs JAHHOro ysna ydera. Ilpu stom
IIPOJOJDKAIOT PACCUMTHIBATBCS IIOKAa3aHMs BO BCEX KaHajlaxX y3Jla ydera, HO IpPEeKpalaercs
CYMMHUPOBaHHE WHTETPaTOPOB MaccChl, 00bEMa, TEIUIOBOW SHEPTHUM U BpeMeHH paboTsl. IlosTomy,
IOCJI€ 3aBEPLICHMs] BCEX HACTPOEK, HEOOXOIMMO IPOU3BECTH IYCK CYETa HHTErpaTropoB (CM.
KoMaH1y «IlycTuTe cueT!) B ONMCAHUU MEHIO TEIUIOCUETUUKA).

IIpy BKIIOYEHHMH NMUTAHHUSA TEIUIOCYETYHMKA OH aBTOMATHYECKH BOCCTAHABIMBAET COCTOSHHUE
C4eTa UHTErPaTopoB.
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7.4 BHUMAHUE! PekomeHaauuu no nopsaKky HacTpoOUKM napameTpoB
y3na yyeTta

XOTsl KOJMYECTBO IapaMeTpoB, IOCTYMHBIX IPH HACTPOHKE TEIIOCUETYHKA, JOBOJIBHO
BEJINKO, HACTpOiKa TpeOyeT MUHUMAIBHBIX YCHIIMA, €CIIA MIPUICPKUBATHCS CIIECIYIOMIETO MOPSIIKA.

[Ipun ycraHoBKe TemiocueTYMKa Ha OOBEKTE, Mepell TeM, KaK HadaTh €ro HacTpauBaTh,
HE00XO0IMMO MPOBEPUTH MPABUJIBLHOCTH YCTAHOBKHU JaThl U BpeMeHH (cM. pazaen «9.2.1.10») u
BBITIOJIHUTH KOMaHy «OuMcTKa BCeX HacTpoek» (cM. pazaen «9.2.1.8»).

Hactpoliky kaxoro y3ia ydera He00X0IuMO IPOBOJUTH B CIEAYIOIIEM MOPSIKE:

1. BeiOpate ¢opmyny pacdera TeruioBod dSHepruu (cM. paszaensl «7.3.1 Ilapametpsr
HACTPOMKHU cxeMbl yueTa» U «9.2.3.1 Hactpolika cxemsbl yueTay).

2. JIna Kaxaoro U3MEPUTEIHOTO MOJYJS BBECTH €ro ajapec W auamerp (paszensl «7.3.2
ITapameTpsl HacTpolku YV 111 U3MEPUTENBHBIX Moayel» U «9.2.3.2 HacTpoiika n3MepUTENbHBIX
MOYJIEH»).

3. BemonauTh KOMaHAy «CTaHmapTHass HacTponka» (pagen «9.2.3.3 CranmaptHas
HACTpoliKka») WIM KOMaHJy «CTaHmapT, peBepc G2» i ciyyas, ecid B 0OOpaTHOM
TpyOONIpOBOJIE JIOMyCKAaeTCs pPEeBEpC MOTOKa (TE€YeHHE BOJALI B OOpaTHOM HaIpaBiICHUH) U
M3MEpUTENBHBIN MOJyNb, YCTAHOBJICHHBIN Ha 3TOM TPYOONPOBOJE UMEET PEBEPCHBIN PexXuM (CM.
[Tpunoxenue b).

4. JIns Tex KaHAJIOB y3ja y4yeTa, JJisl KOTOPBIX OTCYTCTBYIOT U3MEPUTENbHbIE KaHaIbl WU
JaT4uKU (KaKk MpaBuwio, 3TO — txB W PXB — Temmeparypa M [daBlieHHE XOJOTHOW BOIBI Y
notpeOuTeneil TeroBol HEPTUH, a TaKKe 4acTo — JaBiieHus B Tpybomposogax — P1, P2 u P3) —
YCTaHOBUTH MpOrpaMMHUpyeMble 3Ha4deHHs (KOHCTaHTbI) BMECTO H3MEpSEMbIX 3HAYeHHH (CM.
paznensl «7.3.4 TlapameTpbl HACTPOMKM KaHaIOB y37a ydeta» U «9.2.3.5 Hacrpolika kaHaJIoB y31a
yaeray).

5. Tlpu HeOonbLIOW cpefHed pa3HOCTH TeMIepaTyp MEXIy MOJAoIlUM M OOpaTHBIM
TpyOOmpoBOoJaMU W TPH OTHOCUTENIHO pE3KUX Iepenazax TeMIeparypbl B IOJAroIIeM
TpyOOIPOBOJE YAaCTO BO3HUKAET CUTYaIUs, KOT/Ia 3Ta pPa3HOCTh TEMIIEpaTyp KPaTKOBPEMEHHO
OITYCKaeTCsl HUKE MUHUMAJIbHO JOMYCTUMOIO Ipejesa U Jake CTaHOBUTCS oTpuuatenbHoil. [lpu
CTaHJApTHON HACTPOMKE MapaMEeTpOB TEIUIOCUETYMKA 3Ta CHUTYyalUsl CUMUTAETCA OIIMOOYHOH (C
JTUArHOCTUKON At < Atpi, i W < 0), 1 Ha Tepuo/1, TOKa JJTUTCS 3Ta CUTYaIlHsl, OCTaHABINBACTCS
HAaKOIUIEHUE MHTErPaToOpOB MACChl U Tera. [[is UCKIIOYEHUsl TaKUX CIIy4aeB, [0 COTJIACOBAHUIO C
MOCTaBUIMKOM TeIIa, CIEAYeT YCTAHOBUTH PEAKLMIO TEIJIOCUETYMKA Ha 3TH CUTyalluu Kak «Hem
ommBxm» (cM. MyHKTHI 2 U 4 B pazgene 7.3.3 Ilapamerpbl KOHTpPOJIS MpPU pacueTe TEIMIOBOM
SHEPTUN).

Hactpoiika mapameTpoB y3ina y4eTa, MpPOBEACHHAs YKa3aHHBIM CIIOCOOOM, oOecreuynBaeT
HOpMaJbHYIO0 pabOTy CXeMBbI yueTa s TIOIaBISIoNIero OONBIIMHCTBA CHTYyaluil. bonee netanbHyio
HACTPOMKY MapaMeTpoB JOMYCKAETCs MPOBOJUTH TOJBKO IOCIE TIIATEIBHOTO M3yYEHUS JaHHOTO
«PyKoBOJICTBa MO IKCILTyaTaI[UN».

Hrak, B 00J1bIIMHCTBE CJIYYAEB LISl HACTPOWKH Y312 y4eTa J0CTaTO4YHO:

e BriOpaTh cxemy yyera U popMYyJIy pacyeTa TeNnJIoBOH JHEPIUH;

e Bgectu aapeca (HoMepa) M3MePUTEIbLHBIX MOYJIEeH M UX INAMETPbI;

e BbinoaHuTh kKoMaHay «CTaHAAPTHAS HACTPOHMKAY.

e BgpecTtu nporpamMmupyemMbie 3HAYEHUSl /IS KAHAJOB V3Jia yyeTa, JJsi KOTOPbIX

OTCYTCTBYKOT H3MEPHUTEIbHbIE KAHAJIBI;
e Brinmoguurbh koMaHay «Illycrure cuet!» (pa3gea 7.3.5);

e [IpoBepuTh NPABMJILHOCTL HACTPOIKH (pa3aea 7.5).
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7.5 T[lpoBepka npaBUIIbHOCTU HACTPOUKN N BBOA B IKCNsyaTauuro

[Tocne HACTpOWKHM BCEX MapaMeTPOB TEIUIOCUETYMKA HEOOXOIUMO MPOBEPHUTH MOKA3aHHUS BO
BCE€X KaHaJIaX BCECX y3J'IOB yqua 148 YGGHHTBC}I, YTO OHHU COOTBCTCTBYIOT peaJIBHBIM 3HAa4YCHUSAM, a
WHTETPaTophl Macc, 00bEMOB, TEIIOBOM SHEPTUHM M BPEMEHU PabOTHI €KECEKYHJIHO M3MEHSIOTCS,
OoTpaxkasl IpOLECC HAKOIUICHUA. Takke ciueayeT NpPOBEPUTh IIPABUIBHOCTb JAaTbl U BPEMEHU B
TEIJIOCUYETYNKE U PU HEOOXOAMMOCTH — OTKOPPEKTHPOBATH UX.

ITocne 3TOrO CreAyeT BBIMOIHUTh KOMaHAy «OYUCTUTh apXUB» JUIsl KaXkI0I0 y3ja y4yeTa (CM.
OMHMCaHUE MEHIO), MMOCTABUTh 3aIIWTHBIN MEepeKIouaTenh «MOHTaXHBIN» B MonoxeHue «On» u
OIJIOMOMPOBATH JAOCTYI K HEMY. PacrionoskeHue nepexioyaTens ykazaHo B npuioxxeHuu M.

Buumanue! Ilo  kxomanae «QOQUHCTHTL _apXHMB» INPOMCXOJAHUT OO0HVJIEHHE BCeX
HHTErPaToOpPoOB V3Jia yYeTa M CTHPAaHHE BCEro HAKOIJIEHHOIO apxuBa y3Jja ydera. [losTomy
TaKyl OIepardi0 MOXKHO TPOW3BOJUTH TOJIBKO TOCTE TEPBUYHOW HACTPOMKH y3JIa ydeTra IMpu
MOHTAaXCE, JII/I6O €CJIU HET HCOGXO,Z[I/IMOCTI/I B COXpaHeHI/II/I HAaKOIINICHHBIX JAaHHBIX.
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8 OTtobGpaxaemble U perucTpmpyemMble napameTpbl

8.1 OpraHunsauusa apxmBoB TennonoTpedneHus

K apxuBam mapameTpoB TEIIONOTPEOICHUS OTHOCITCS YaCOBOW M CYTOUYHBIN apXHBbI. B 3THX
apXHUBaxX PErHCTPUPYIOTCS (I KaXKIOTO y371a yueTa):

1) apameTpsl, onpexaenstonye GopMyly pacuera TEIIOBOKH SHEPrUU (THII CXEMBI ydeTa W
MPU3HAKU Y4acCTHs pacXxoJ0B B popMyJsie BBIYMCICHUS TEIIOBOI SHEPTUN ).

2) CpenneuacoBble (A1 4acOBOTO apXuBa) M CPEAHECYTOUYHBIE (I CYTOYHOIO apXuBa)
3HAYEHUS JaBJICHUH U TeMIeparyp (Aajblie 10 TEeKCTY — CPeIHNE 3HAYCHHUS):

— CpeIHeB3BEIIeHHas TeMIepaTypa B KaXIOM U3 TpexX TpyOONpoBOAOB NpHU MPSMOM H
pPEBEPCHOM TeUEeHHH TerioHocuTens (t+, t—, t+, tr—, t3+, t3—) — B rpanycax Lenscus (°C)
¢ guckpetHocthio 0,01°;

— cpenHee aOCONIOTHOE JaBJICHHE B KaXAOM H3 Tpex Tpybomposozos (P, P, P3) — B
Kre/cM” (aBCOTIOTHBIX TEXHHYECKHX aTMochepax, ata) ¢ ZHCKpeTHocThio 0,001;

— CpeIHeB3BEIICHHAs TeMIIepaTypa U cpellHee IaBJIeHHUEe X0I0AHOM BObI (txs, Pxs) B TEX XKe
eIMHUIIAX.

3) PesynbTaThl WHTErpUpOBaHUS (CYMMHpPOBaHHS) MacC M OOBEMOB TEIJIOHOCHUTEIS,
TEIUIOBOW SHEpPIruH, BpeMeHa HMHTEIPUPOBaHMA Macc, OOBEMOB W TEIUIOBOM HHEPTUHU, BpEeMEHa
OTKa30B MPU UHTETPUPOBAHUH TEIJIOBOM SHEPIHHU (AAJBIIIE [0 TEKCTY — HHTErPaTOpPhl):

— HUHTErpaTopbl Macchl B KaXXIOM M3 TpeX TpyOONpOBOAOB HpU NPSIMOM U PEBEPCHOM
TedueHuu Teronocurens (M+, M—, M)+, Mo—, M3+, M3—) — B ToHHax (T);

— MHTETrpaTopbl 00beMa B KaXJA0M H3 Tpex TpyoonpoBoaoB (Vi, Vi, Vi) — B KyOM4YeCKUX
MeTpax (M°);

— wunHTerparop yreuku (M; — M,) u unrerparop noagmeca (M, — M) — B TOHHax (T);

— wuHTEerparop termnoBoil auepruu (Q) — B rurakanopusx (I'kan);

— BpeMeHa paboThl nHTEerparopoB Macchl U 00beMa (Tpmi, Tpmz, Tpms) — B cekyHIax;

— BpeMms paboThl nHTErparopa remioBoit snepruu (Tpg) — B cekyHnax;

— 4 BpeMeHM 0TKa3a NpU UHTErPUPOBAHUH TEIUIOBOW HEPTrUM — B ceKyHaax. [lepBoe Bpems
OTKa3za CyMMHUpPYET BpeMs OTKa3za M3MEPUTEIbHBIX KaHAJOB, APYTUX amIapaTHbIX
OTKa30B, a TaKK€ BpeMs ocTraHoBa MHTerparopos (c Bepcuu 01.17). Bropoe — Bpewms,
KOIJIa pacxoj TEIJIOHOCHUTENs B OJAHOM HUX TpPyOONpOBOJOB y3Jia ydeTa BBIXOAMUT 3a
JIONMYCTUMBI auanazoH. Tperbe — BpeMs, KOrja TeMIlepaTrypa WIH JaBliCHUE
TEIUIOHOCHUTENSI B OAHOM M3 TpPYOONpPOBOIOB BBIXOJUT 3a JOMYCTHUMBIA JHMANa3oH.
YerBeproe — CyMMHpYET BpeMs, KOrJa Iepenaj TeMmIeparyp MeXay IOJAIOUMM |
oOpaTHBIM TpYOONpPOBOJAAMH BBIXOJUT 3a JOMYCTHUMBIA JMana3oH, JUOO TeraoBas
MOIITHOCTH OTpUIaTelIbHa. BpeMsi paboThl HHTErpaTOpa TEIIOBOM SHEPTHH U 4 BpEMEHH
OTKa3a MpH UHTETPUPOBAHUM TEIJIOBOM PHEPTUU B CyMME Jal0T MOJHOE BpeMsi paboThl
TEIUIOCUETUHKA.

K yacoBoMy nepuoay perucrpanuy napaMeTpoB TEIVIOHOCUTENST OTHOCUTCS IIEPUOJ BPEMEHU
¢ YUY yaco 00 munyt 00 cexyna mo YUY yvacoB 59 MuHYT 59 cexkyHI BKJIIOUHUTENIBHO MO YacaM
Teriocueryuka, rae Y4 — gac cyrok ot 00 o 23.

K cyrounHomy mnepuomy perucTpaluyd MapaMeTpoB TEIJIOHOCUTENs OTHOCHUTCS TEepUOJ
BpemeHu ¢ 00 gacoB 00 munyr 00 cexynn mo 23 wgaca 59 mMuHyT 59 CekyHI OJHHUX CYTOK
BKJIFOUUTENIBHO.
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B TeueHue kaneHOapHBIX CYTOK ([0 4acaM TEIUIOCYETYMKA) CYMMHPOBAHHE HMHTEIPAaTOPOB
BEJETCS B YAaCOBOM apXxuBe. HayanpHBIMH 3HAUEHHSIMH HHTETPATOPOB JIi CYMMHpPOBAaHHS B
JTAHHOM apXHUBE SABJISAIOTCA OCTATKH OT CYTOYHBIX MHTErPATOPOB 3a MPEIbIIYIINE CYTKH (CM. ajee).
Ilo oxoHuaHuto kaxpaoro 4daca (B MomeHT BpemeHn YYY:59:59) pesynpTaThl CyMMHPOBAHMUS
MHTErpaToOpOB 3a MPOILIEAIINN Yac CKJIAIbIBAIOTCA C HHTErpaTopaMu 3a MPEeAbIIylIUuil 4Yac U
3allMCBHIBAIOTCS B YAcCOBOHM apXuB (BMECTe C APYrMMH HapamMeTpamH, B T.4. CPEAHEYACOBBIMU
3Ha4YeHHsAMHU) ¢ OoTMeTkod BpemeHnm YY:59:59. (Ecnim B MOMEHT CMEHBI KaJCHIApHOTO dYaca
TEIUIOCUETUYUK He paboTai, Takas 3aluch BCE PaBHO OyneT chopMHpOBaHA NPU BKIIOUECHUH
TEIJIOCYETYHKa C OTMETKOW BpPEMEHHM, COOTBETCTBYIOIIEH MOMEHTY BBIKIIOUEHUS MUTaHUS
TETUIOCUETYHKA).

[To okoHuaHuM CyTOK (B MOMEHT BpeMeHHU 23:59:59), uim npu BKIIOYECHUN TEIUIOCUETUYHKA B
CIIeAyIOIIME CYTKH, Tocie (HOpMUpOBaHHUS OYEpPEIHOM YacoBOW 3amucu (OPMHUPYETCS TaKKe
ouepeqHasi 3alKcCh B CYTOYHOM apxuBe. JlJig pacuera CpeJHUX 3HAUYEHUN 332 CYTKH HCIOJIB3YIOTCS
CpeAHME 3HAuUeHHWs W3 BCEX 3alHCcel 4YacoBOTO apxuBa 3a mpoureamue cyTku. Ilpu pacuere
MHTErpaToOpOB 11 HOBOM CYTOYHOH 3amUCH 3HAYEHHUsS] MHTErPAaTOPOB M3 MpelblAyllel 3amucu
CYTOYHOTO apxXHBa CKJIAABIBAIOTCS C pe3yJdbTaTaMH HMHTEIPUPOBAHMA 3a MCTEKIINE CYTKU
(mocnemHss 3amUCch B 4acoBOM apxwuBe). [lomydeHHble TakuM 00pa3oM CpeaHWE 3HAYCHUS H
3HA4YEeHHUs] MHTETPATOPOB 3alKCHIBAIOTCS B KAYECTBE HOBOM CYTOYHOM 3alTUCH C MOMEHTOM BPEMEHU
23:59:59 (wnm ¢ MOMEHTOM TPEIBLIYIIETO BBIKIIOUCHUS TeriocueTrdnka). OcTtaTku OT
CYMMHPOBAHMsI MHTETPATOPOB 3aMHCHIBAIOTCS B YaCOBOM apXMB ¢ MOMEHTOM BpeMeHH 23:59:59
(MM ¢ MOMEHTOM MpPEIbIAYIIEro BBIKIIOYEHHS TEIJIOCYETUYMKA) U CIyKaT HadalbHbIMU
3HAYEHUSIMU JIJIs1 CYMMHUPOBAHUS B YaCOBOM apXMBE B TE€UCHUE OYEPEIHBIX CYTOK.

CymMMHpOBaHUE HMHTETPATOPOB B apXMBax BeIETCS C MOMEHTa BBOJla TEIUIOCUETYHKA B
HKCIUTyaTalio (TOYHEe — C MOMEHTA BBIMOJIHEHUS! KOMaHIbl «OYHCTUTh apXUB» NPU 3aBEPLICHUN
HaCTPOMKH TEIJIOCUETIHKA).

8.2 ApxuB cob6bITUM TennocyeTYnKa

B 3TOT apXxuB 3anMCHIBAIOTCS U3MEHEHUS PA3IMYHBIX [TaPaMETPOB COCTOSHUS TEIUIOCYETUYNKA

1 y310B yuyeta. Kaxxnas 3anucek coIepKuT Clieyoiyro HHPOpMaIuIo:
— Jlara u Bpemsi, B KOTOPOE MPOU30IIIO COOBITHE (C TOUHOCTHIO 70 CEKYH/bI);
— Howmep y3na yuera;
WNunexc napameTpa cocTOsIHUA (CM. HUXKE);
— 3HaveHHe OMMOKU apaMeTpa COCTOSHUS;
— Macka ocTaHOBa c4eTa HHTETPATOPOB MACCHI U TEIUIOBOI SHEPTHU.

3HavyeHWe OMMOKM MapamMeTpa cOCTOsiHUs, paBHOe (), 03HaYaeT OTCYTCTBHE OMMOKU (OO
HOMHHAIILHOE 3HAUYCHUE Mapamerpa). HeHyneBoe 3HaueHue 03Ha4aeT OMMOKY MM HEHOMHHAIILHOE
3HaYEHHUE MapaMeTpa COCTOSHUS.

CekyHIHBIN OTPE30K BPEMEHHU, KOTOPHI COOTBETCTBYET BPEMEHH 3aIlIUCH B APXUB COOBITUS O
BO3HUKHOBEHHUHU OIIMOKH, MPHUBOJALICH K OCTAaHOBY MHTErpaTOpPOB, HE YUUTHIBAETCS BO BPEMEHH
paboTel 3TUX UHTErpaTopoB. CeKYHIHBIN OTPE30K BPEMEHH, COOTBETCTBYIOIIUI BPEMEHH 3aIHCH B
apXuB COOBITHUS 00 OKOHYAHWH OIMMOOYHOW CHUTYalluHd, YYUTBIBACTCS BO BpPEMEHH pPAOOTHI
MHTErpaToOpoOB.

[lepeuens mapamMeTpoB COCTOSIHMSI M 3HAYCHHsI OLIMOOK JTUX MMapaMETPOB IMPHUBEACHHI B
«PyxoBoscTBe 0 cunThiBaHHIO apxuBoB U3 MKTC u pacnieyaTtke OT4ETOBY.

8.3 [MapameTpbl, oTOOpaKaeMble Ha AMUCNNee TensocyeT4YnKa

Ha JUCINICC TCIIJIOCUCTUYHUKA OT06pa)I(aIOTC}I CJICAYHOIIUC MTapaMETPhl COCTOSIHUSA Y3JI0B YUCTA:
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Hata u Bpems tertocuerunka B ¢opmare IJI:mm:I'T u UYU:MM:CC, rae JIJ[ — yuucno
Mmecsa (01 ... 31), mm — HOMep Mecsmia (01 ... 12), I'T — nBe mocnennne mudpst roxa (00
... 99), Y4 — vac cyrok (00 ... 23), MM — munyta (00 ... 59), CC — cexynna (00 ... 59).
Hakoniennas teruioBas sHeprusi (MHTErpaTop) C MOMEHTa BBOJA TEIJIOCUETYHKA B
SKCIUTyaTalMi0 MO0 TEKYIIUH MOMEHT BpPeMEHM (s KaXJoro ysna ydera). TOUHOCTH
MIPEACTABICHUS — JECATh NECATUYHBIX paspsanoB. Enunaunsl usMmepenus: I'kan, ['JIx,
MBT1*4. O603HaueHne — Q.

WuTerpaTtopel Macc TEIUIOHOCUTENsT B TPyOONpoOBOIaX y3JIOB YydeTra. TOYHOCTH
MPEJICTABICHHUS] — JECATh ICCSITHYHBIX pa3psaoB. EAWHWUIBI W3MEpeHus: TOHHBI (T).
O0o3Hauenue — M;, M,, Ms.

WNuTerpatopel o0beMa TEMJIOHOCUTENS B TPyOONpoBOAax Y370B ydera. TOYHOCTH
MPENICTaBICHUSI — JECATh JCCATUYHBIX pa3psiioB. EAWHWIBI M3MepeHus: KyOudecKue
METPBI (M3). O06o3nauenue — Vi, Vy, Vs.

Bpemst paboThl HHTETPAaTOPOB TEIIOBOW YHEPTHH U MacChl. EMMHUIIBI H3MEPEHUS: Yachl.
JluckpeTHOCTh TIPH BBIBOJIE TTOKa3aHuH (mieHa mutaamiero paspsga) — 0,0001 gaca.
Texymas TerioBasi MOIIHOCTh Ha y3Jie yueTa. TOYHOCTh MPeICTaBICHHS — 5 TeCATUIHBIX
paspsanoB. Enununst usmepenust: ['kan/u, MBt. O6o3nauenne — W.

Texymuit  MaccoBBI  pacxoa  TEIUIOHOCHUTENST B TpyOompoBogax. TOYHOCTH
MpesICTaBlIeHUs] — 5 JEeCITHUUHBIX paszpsanoB. Enuuuiel uamepenus: /4. Ob6o3HaueHue —
Gwmi, Gmz, Gus.

Texymuit  00BEMHBIM  pacxoj TEIJIOHOCHUTENs B  TpyOompoBojax. TOYHOCTH
TIPEICTABICHAS — 5 IECATHUHBIX PaspsiaoB. Eauanmsr msmepenus: M /4. OGo3HAYCHHE —
Gvi, Gvz, Gys.

TemmepaTypbl B TpyOOIIpOBOIaX U TEMIIEpaTypa X0I0HON Bkl JIuckpernocts — 0,01°.
Enununer usmepenus: rpanycel Lenscust (°C). O6o3HadueHue — t), to, t3, typ.

[lepeman TemrepaTyp MeXAy MOJAIONINM U OOpPAaTHBEIM TpyOompoBogamMu. [IUCKpETHOCTh
— 0,01°. Eguanner m3mepenus: °C. O6o3nauenue — dt.

JlaBeHus B TpyOOIpOBOJaxX M JaBJIEHHWE XOJOIHOM Boabl. EnuHuIBI M3MepeHus: aTa
(atmoctepa TexHHueckas abcoytoTHas), aTu (aTMocdepa TexHUYECKas H30BITOUHAS),
MllIa-a, MIla-u (abcomtorHoe b0 m3ObITouHoe naBineHue B MIla). JluckperHocTh —
0,01 armocdepsr, wm 0,001 MITa. O603Hauenue — Py, P, P3, Pys.

Kpowme mapameTpoB y3510B y4eTa, Ha AUCIUIee OTOOPAKAFOTCS:

Bce mapaMeTpsl HACTPOMKM TEIUIOCYETUHKA U Y3JIOB y4eTa.

ApXUBBI TapaMETPOB TEIIONOTPEOICHHUSL.

Paznuunas nuarnoctudeckas HHGOpManus.

WNHdopmanusa 0 cOCTOSHUM M MapaMeTpax MjaT pacilupeHus (IpU KOMIUIEKTAllUUd UMU
CHUCTEMHOTO 0JIOKA).

[TogpoOHOE ommcanue mopsiaka W ¢GopMara OTOOpaKEHUs TMEPEUUCICHHBIX ITapaMeTpPOB
MIPUBEJICHO B CIIEIYIOIIEM pa3fere.
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9 PaboTa c MeHIo Tennoc4yeTuyuka

B AaHHOM pa3acji€ OMUCBIBAIOTCS MPUHIUIIBL pa6OTBI C TCIIJIOCYETYNKOM C HUCIIOJIB30BaAaHUEM
PacroJIOKEHHBIX Ha €ro JIHUIEBON MaHeNy KJIaBUaTyphl U AUCILIES.

B kaxaplii MOMEHT BpEMEHHU Ha JMCIUIEE TEIUIOCYETUYHMKA OTOOPaKaeTCsl TOIbKO HeOOobIas
qacTh ero napamerpos. /st joctyna K ApyruM napaMerpaMm HEOOXOAMMO BBINOJHUTH HEKOTOpHIE
HeﬁCTBHH C ITOMOIIBI0 HAYXKATHA KJIAaBUII HA KJIIAaBUATYPC TCIIJIOCUCTYHKA (CM. z[aﬂee).

Kiapumm 6ynem 0603Havath yrioBeiMu ckoOkamu. Hampumep: <Esc>, <2>. Eciu TpeOyercs
OJTHOBPEMEHHOE HA)KAaTUE JIBYX KJIABHIII, TAKOE JIEHCTBUE OyZeM 0003HAYaTh CIEIYIOIINM 00pa3oM:
<Shift>+<—>. B 3TOoM ciyuae HeoOXoauMo HakaTh kiaBuiny <Shift> u, ynepxuBas ee, HaKaTh
KJIaBUILY <—>.

9.1 [lMpuHUUNbI PaboTbl C MEHIO

Bce mapamertpsl TemiocueTdyrka, K KOTOPBIM HMEETCSl JOCTYN C MOMOIIBIO KJIaBUATYphl U
JUCIUIEs,, OPraHU30BaHbl B HEKOTOPYI0 MHOTOYPOBHEBYIO CTPYKTYPY, Ha3bIBAEMYIO Jalie€ MEHIO.
Kaxxnprit ypoBeHh MEHIO TIPEICTaBIIIET CO00 HAOOp CTOIOIOB, COCTOSIINX, B CBOKO OYepelb, U3
CTPOK (WS MyHKTOB) MeHI0. CTpOKa MEHIO CIYXHT JIMOO I OTOOpaKeHUsl 3HAYCHHUS HEKOTOPOTO
napamerpa, Ju0O0 CIYKUT AJis BBINOJHEHHUS HEKOTOPOW KOMaHbI, JUOO SBISIETCS BXOJIOM B
CHEAYIOUMN YPOBEHb MEHIO.

9.1.1 HasBurauus mo MeHIo

J17is HaBUTAIMK 110 MEHIO (IIepeMEeIeHus TI0 MYHKTaM MEHIO) CITyXaT KJIaBHILIU:

— <—>> U <«—> — i1 IIepexosia MeXKIY CTOJIOI[AMU MEHIO OJTHOIO YPOBHJI. Knasuma <—>
CIIY’)KHT Ui TIepexojJa K CilenyroleMy ctoidimy MmeHr. KiaBuma <«—> CIyXHT IS
nepexojia K MpelblaylieMy CTONIOIy MEHI0. DTOT Mepexoj] OCYIIECTBISETCS MO KpYry:
€ClIi HaXaThb Ha KJIABUIIY <<«—>, HAXOISICh B IMEPBOM CTOJIOIE MEHIO, IMOMaJeM B
MOCIIEAHUM CTONOEL; ecy HakaTh Ha KJIABHINY <—>>, HaXOJSACh B MOCJEIHEM CTOJIOIE
MEHIO, TIOTIaJIeM B TIEPBEIi cTONOEII.

— <1>wu <|>— s nepexoja MeX1y CTpPOKaMH OJTHOTO CTOJIOIa MEHIO BBEPX M BHU3.

— <Esc> — nns BO3BpallleHUs K Hadaldy CToji0Ia, mepBOMY CTONOIY TEKYIIEro YPOBHS U
NpeAbIIYIIEMY YPOBHIO MEHIO (MHOTOKpPaTHOE Ha)KaTHe 3TOM KJIABUILIM BCET1a MO3BOJISET
BEPHYTHCS B UCXOHYIO TOUKY MEHIO U3 JIFOOOTO IMyHKTA MEHIO).

— <Enter> — nana BXoAa B MEHIO CIEQYIOUIETO YPOBHS (€cClid TeKylasi CTpOKa MEHIO
SBIIIETCS BXOJOM B CIEAYIONIUH YpOBEHb MEHIO) WM BBHIMOJTHEHHS (YHKIHH (ecIu
TEKyIasi CTPOKa MEHIO SIBJISIETCSI UMEHEM (DYHKITUH ).

— <Shift>+<1>, <Shift>+<2>, <Shift>+<3>, <Shift>+<4> — nmna nepexaoYeHHUs] Ha
COOTBETCTBYIOIIUH y3€ll yueTa (CM. HaCcTpoiKy uucna YV B myHkre 9.2.4).

Homep oroOpaxkxaeMoro B JaHHBIA MOMEHT y3ja y4eTa BBIBOJUTCA B TEPBON TO3UIUU
BEpXHEH CTpOKM JucIuies (BbIAeNeH cepbiM (POHOM Ipu M300paskeHHMH (opmarta cTondma — CM.
HIUDKE).

OnHOBpEMEHHO Ha JUCIUIee OTOOpaKaroTcs CTPOKH TOJIBKO W3 OIHOTO CTOJOIA MEHIO.
Texymuii TyHKT (CTpOKa) MEHIO OTMEYAeTCsl KypcOpOM BO MEPBOM CTOJI0IE Ha 3KpaHe. Eciu Bce
CTPOKH CTOJIOIIa MEHIO HE YMEIIAIOTCS Ha JHCIUIee, Ha HEM OTOOpa)KaeTcsl TOJIBKO YacTh CTOJOIA,
BKJIIOUAIOIIAs TEKYIIUI MyHKT MeHIo. [Ipu mepemenieHnu no cTpokaM MEHIO C MOMOIIBIO CTPEIOK
<1>wu <|> oToOpakaeMas 4acTh CTOJIOIA TAKKe CABUTACTCS BCIIE] 32 TEKYIIEH CTPOKOM.



74 Tennocuerunk MKTC. PykoBoACTBO 10 3KCITyaTauuu

9.1.2 Pe:kum perakTHpPOBaHUS MaPpaMeTPOB

Ecnm Tekymuii myHKT MeEHIO (B KOTOPOM HAaxOAMTCS Kypcop) COACPKUT JIIOOOW U3
HACTPanBaE€MbIX IIapaMETPOB TEIUIOCUETUYHMKA, TO IS IEPEX0/A U3 PEeXUMa HaBUTAIlMH 110 MEHIO B
PEKUM peIaKTUPOBAHUS 3HAYEHUs ITOr0 IapameTpa HeoOXoJuMOo HakaTh Kinasuiry <Enter>. Bxon
B PEXHUM pENaKTUPOBaHHs JIOOOTO MapaMerpa TeIIoCYeTYHMKa BO3MOXKEH TOJBKO B pPEXHME
HaIaAKd  (IpU  TOJIOKEHHM, HPOTHBONOJIOKHOM  «On»  3alIUTHOrO  IepeKrovarenen
«MOHTaXXHBIi1»), B IPOTUBHOM Cllyyae HaxaTue KiaaBuIIu <Enter> B TaKOM ITYHKTE MEHIO He OyneT
MMETh HUKaKoro d(ddekra.

B pexume penakTupoBaHHs Kypcop M3 IEpBOro CToJOLIA Ha JKpaHe NepeMeliaeTcs B
MO3HIIHNIO, TJIe 0TOOpaXkaeTcs 3HaUeHHEe IapaMeTpa.

Ecnu 3HayeHue mapameTrpa MpencTaBiisieT co0Oi HEKOTOpOe 3HAueHHE M3 OTPaHUYEHHOTO
CIIMCKA, TO Mepedop ITUX 3HAUYEHUI OCYHIECTBISETCA MOCIe0BaTEIbHBIM HAKaTHEM KJIABUIIN <|>
(B pexxuMe peaakTUPOBAHUSA).

Ecnu 3HaueHune napamerpa MnpeacTaBiseT coO0 YMCIIEHHOE 3HAaUYEHUE, PeJaKTUPOBAHUE €ro
BEJIMYMHBI OCYIIECTBIISIETCS C ITOMOIIBIO IU(POBOM YacTH KIaBUATYPHI.

YroObl u3MEHEHHE 3HAYeHMs Iapamerpa ObUIO 3alMCaHO B IOCTOSIHHYIO MaMsTh
TEIUIOCUETUYMKA, HEOOXOAMMO BBINTH M3 pEeXHMMa pENaKTUPOBaHUS, HaxaB KiaBumy <Enter>.
ITocne aToro cienyer NpOKOHTPOJIMPOBATh BBEAECHHOE 3HAU€HHE, KOTOpoe OyAeT OTOOpakeHO Ha
JHcIIIee B HOPMAJIM30BaHHOM (hopMaTe (CBOEM JIJIsl KaXKI0Tro Iapamerpa).

Jlns coxpaHEHUs MPEKHEro 3HA4YeHHMs IapamMeTrpa HEoOXOAMMO BBINTH M3 peKuMa
penaKkTUpOBaHUs, HaXaB KilaBuIly <Esc>.

9.2 CTpyKTypa MEHIo

9.2.1 T''1aBHOE MEHIO

OTOT YpOBEHb MEHIO CIYKUT AJI1 BBIBOJA Ha JUCIUIEH TEKYIUX 3HAYEHWH MapameTpoB
TEIUIOCYETYUKA U y3JIOB y4eTa.

IlepBblif cTOnOeI] 3TOrO0 MEHI0 OTOOpaXkaeTcs Ha OHKpaHe MPH BKIOYCHUU THUTAHHS
TeruiocueTuuka. [lepeuncium cocraB u popmar cToIO0LOB ITOIO YPOBHS MEHIO.

9.2.1.1 OcHOBHBIC HHTEIPaTOPbI

B stom cTonbue oToOpaskaioTcs 3HAUE€HHS MHTErpaTopa TEIUIOBOM 3HEPruM y3ja ydera u
3HAYEHUS] HHTETPATOPOB MACCHI TETUIOHOCUTENSI C MOMEHTA BBOJIa TEIIJIOCUETYHMKA B IKCILTYaTaIHIO,
a Taxoke (hopMmyIa pacuera TeIIOBOW SHEPTUU:

Conep:kanue cT0J1011a Ilpumeuyanue
IMI: XXXX.XXXXXX T CumBonamu «X» 00O3HAYCHBI MO3UIMU LHU(P B YUCIOBBIX
M2: XXXXXX.XXXX T |3Ha4eHUAX BBIBOAUMBIX TapaMeTpoB. l[lo3umms aecaTudaHoi

M3: XXXXXXXXXX. T TOYKH B 3HaUEHUSAX MHTErpaTopoB Q u M — nmasatomiasi.

Q: XXXX.XXXXXX T'kan | B nepBoil No3UIMK NEPBOM CTPOKU AUCIUIES (BBIAEIEH CEPhIM
dopmyia : Q= (OoHOM) IOCTOSHHO OTOOpaXkaeTcs HOMEp y3J1a ydyeTa.

M1 (hl1-h2) HekoTopble CTPOKH 3TOr0 M APYTHX CTOJIOIOB HE BBIBOISATCS
Ha DOKpaH IpU OTCYTCTBUM COOTBETCTBYIOILMX JIaHHBIX.
Hampumep, ctpoku ¢ wuHTerpatopoM Q wu  dopmynoi
OTCYTCTBYET, €CIM TEIUI0O HE pacCUMTHIBAETCA; CTPOKH C
uHTerpatopaMu M He MOKa3bplBAIOTCS IPU  OTCYTCTBUHU
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COOTBETCTBYIOIIUX PACX0OJOMEPOB.

[Ipu nHaxatoll kimaBuIIEe <+> OTOOPaXAIOTCSI HHTErPATOPHI
Macc TpH OTpUaTeaIbHOM pacxoae («Ml—», «M2—»,«M3—»).
[Ipu Ha)xaToi KOMOMHAINU knaBum  <Shift>+<+>
OTOOpa)XaroTCsi HWHTErpaTopbl MacCc TMpPU TOJOKUTEIbHOM

pacxone («Ml+», «M2+»,«M3+»). HNuHaue — cymma
UHTETPAaTOPOB TP  TOJOXHUTEIHLHOM W  OTPHUIATEIHHOM
pacxojax.

9.2.1.2 Bpems padoTbl HHTEIPATOPOB

B oatom cronbme oroOpaxkaroTcsi 3HAYeHHsS] BPEMEH pa0OThl WHTETPaTOpPOB  MAacChl
TETUTOHOCHUTEISI M TETUTOBOM SHEPTHUH ¢ MOMEHTA BBO/IA TEIUIOCYSTYMKA B SKCILTYaTaIHIO:

Conep:kanue cT0J1011a Ilpumeyanue

1TpM1: XXXXXX.XXXX Ilo3unus ngecITHYHOM TOYKH B 3HAYCHUU BpEMCH pa60TLI —
TpM2: XXXXXX.XXXX ¢dukcupoBanHas. Bpems BbIBOIUTCS B yacax.
TpM3: XXXXXX.XXXX
TpQ: XXXXXX . XXXX

oo el

9.2.1.3 HHuTerparopsl 00beM0B

B sToMm cTonbiie oToOpakaroTcsi 3HAYCHHSI HHTETPATOPOB 00beMa TEIIJIOHOCUTENISI C MOMEHTA
BBO/JIa TCTIJIOCUCTUMKA B SKCILITyaTalluO:

Coaeprxanue croa0dna IIpumeuyanue

1V1: XXXX.XXXXXX M3 [Mo3uums nOecITUYHOM TOYKM B 3HAYEHUAX OOBEMOB —
V2: XXXXXX.XXXX M3 MJIaBaroIas.
V3: XXXXXXXXXX. M3

9.2.1.4 MomHOCTH U MaCCOBbIE PACXOIbI

B 3ToM cronbiie 0ToOpakaroTcs TEKyIIUe 3HAYEHHUS] MACCOBBIX PACXOJ0OB TETUIOHOCUTENS B
TpyOONpPOBOIaX U TEIIOBOI MOIIHOCTH:

Conep:kanue cT0J1011a Ilpumeyanue
1Gml: X.XXXX T/u Tlo3unus gecaTHYHON TOYKHU — IJIaBalomiasl.
Gm2: XXXX.X T/u [Ipu omubke mapameTpa M OTCYTCTBUU COOTBETCTBYIOLIETO
Gm3: XXXXX. T/u JIOTOBOPHOI'O 3HA4Y€HUsT — BMECTO 3HA4YE€HUs IapaMmerpa

W: X.XXXX T'xajn/4 | BeiBoguTcs coobiienue 06 ommbke. [Ipu ommbKe, BHI3BABILEH
nepexo/] Ha JIOTOBOPHOE 3HAYEHUE, TI0CIIe 3HAUCHUS TapaMeTpa
BEIBOIUATCS BOCKJIHIIATEIbHEIN 3HAK «I». Jns
POrPaMMHUPYEMOTO 3HAYCHHUS BEIBOJIUTCS 3HAK «=).

9.2.1.5 OObeMHBIE pacxoabl

B sTtom cTonbiie 0ToOpaXkaroTcsl TEKyIIUe 3HaUYEHUsT 0ObEMHBIX PACXOJ0B TETUIOHOCUTENS B
TpyOOIpoBOIaX:
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Coaeprxanue croadna IIpumeuyanue
1Gvl: X.XXXX M3/u ITo3umus necITHYHOM TOYKH — INIaBaroIas.
Gv2: XXXX.X wM3/u s u3mepsieMbix napamerpoB (Gv, t, P) B cmyuae ommoku (cM.
Gv3: XXXXX. wM3/4 [Tpunoxxenne K) wmnm mepexona Ha JOrOBOpPHOE 3HAYEHUE

Ha)kaTHe U yaepxaHue kinaBumm <Shift> mo3Boiser nonryduTs
JOTIOJTHUTEIbHYI0 HMH(GOPMAIMIO: a) JAHArHOCTUKY OIIHWOKH,
BBI3BABILYIO NIEPEXO Ha JOTOBOPHOE 3HaueHue, 0) pe3ysibraT
WU3MEpeHUs, BBI3BaBIIMI OMIMOKY BBIXOAA 3a JIOMYCTHMBIH
JMana3oH WM MEepexoj Ha JOTOBOpHOE 3HaueHue. PesympraT
WU3MEPEHUs! TIPU 3TOM MTOMEYAETCS] CHMBOJIOM «*).

9.2.1.6 TemmnepaTypbl

B stom cronbue otoOpakaioTcs TeKyllHe 3HAYeHHs] TeMmIlepaTyp TEIIOHOCUTENs B
TpyOOnpoBOJax, TemIeparypa XOJOAHOH BOABl M Tepemnajn Temmeparypbl dt = t; — t; Mexay
MOAAIOIIUM B 00paTHBIM TPYOOIIPOBOAMH (711 TYMMUKOBOM CUCTEMBI TEIJIOTIOTPEOJICHHS: t] — ty),
a TaKkXKe — TeMrepaTypa atMmochepsl (€CJId COOTBETCTBYIOLINM JaTYUK TOJCOEANHEH ):

Coaeprxanue croadna IIpumeuyanue

1tl: XXX.XX °C [To3unwmst necITHIHON TOUYKH — (PUKCHPOBAHHASI.
t2: XXX.XX °C
£3: XXX.XX °C
txB: XXX.XX °C
dt: XXX . XX
ta: XXX .X

9.2.1.7 laBaeHusi

B ostom cronbue oTOOpakaloTCs TEKyIIME 3HAYEHUS JaBJIECHUH TEIUIOHOCUTENs B
TpyOOIPOBOJAX U 1aBJICHUE XOJIOIHON BOJIBIL:

Conep:kanue cT0J1011a Ilpumeyanue

1P1: XX.XXX ara [To3unus AecaTUYHOM TOUYKH — PUKCUPOBAHHAS.
P2: XX . XXX ara
P3: XX.XXX ara
Pxp: XX.XXX ara

9.2.1.8 @yHKUIMH IUIAT PACIIHPEHHSA

JlaHHBIN cTOI0CI] COMEPKUT BXOABI B MEHIO Tutat pacimpenus (I1P).

[lepBbiii MyHKT — «IIpOCMOTP apXMBOB) — [103BOJISIET IPOCMOTPETH APXUB TEIIOCUETYHKA
Ha aucruiee cuctemHoro 61oka. [Togpobnee — cMm. B paznene 9.2.6 Mento «IIpocMoTp apXHUBOBY.

Hannuue npyrux CTpOK B JAaHHOM MEHIO 3aBUCUT OT MPHUCYTCTBUS IUIAT PACIIUPEHUS,
MMEIOIIUX CBOE MEHIO JIJIsl BBOJ]a/0TOOpakeHHsI CBOMX MapaMeTpoB. Hanpumep, npu Hanuuuu miart
ToKOBBIX BbIXOZ0B (IITB) um meuatm mnporokxomoB Ha mpuatep (VIII), Bum meHro Oynet
CJIETYIOIIUM:
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Conep:kanue cT0J1011a

Ilpumeyanue

1llpoCcMOTP aApPXUBOB>
Cn3: TOKOBEIE BEIX.>
Cnb: IleuaTp npoT.>

CHUMBOJIBI «>», KOTOPBIMU 3aKaHYMBAIOTCSI CTPOKH MEHIO, MOJI-
CKa3bIBAIOT, YTO OHM SIBJSIIOTCS BXOAaMHU B MEHIO CIEAYIOIIETO
ypOBHSI. I[JDI BX0Ja B TAKO€ MCHIO HGO6XO,Z[I/IMO HepeMeCTI/ITB
Kypcop Ha CTPOKY C €ro Ha3BaHHMEM UM HaXaTh KJIABUIIY
<Enter>.

Ilepen Ha3BaHMEM IJIaThl PACIIMPEHUSI YKA3bIBAETCS HOMEP
CJI0Ta, B KOTOPBI OHA BCTABJICHA.

9.2.1.9 Hacrpoiiku
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OTOT cTONOEl COAEPKUT BXOIBI B CIEAYIOUIME YPOBHU MeHIO. MeHo «JMarHOCTMKA)Y
COAEPKUT MHPOpMaLUI0 00 OTKa3ax M COCTOSIHUM HEKOTOPBIX CHCTEM TeIUIOCUeTYMKa. MeHIo
«Hacrpoitka ysna» u «Hacrporka TC» coiepkaT NapaMeTpbl HAaCTPOMKM y3/1a ydera U
teruiocueTunka. Komanga «OumcTka BCexX HACTP» I03BOJSET OOHYIHUTH BCE MapaMeTphl
TEIUIOCYETUNKA (PEKOMEHAYETCSI NEpe]l HadaJoM IEepBOM HACTpOMKHM Teruiocdyeryuka). Komanna
«[loBepkay CIyKUT IJIs IPOBEACHUS IOBEPKU TEINIOCUETYNKA B PYYHOM PEXKHUME:

Coaep:xanue cToa061a

IIpumeyanue

1Imnarsocruka>
Hacrpomnka yzmna>
HacTpomka TC>
OumcTrKa BCEeX HacTp>

CHUMBOJIBI «>», KOTOPHIMU 3aKaHYMBAIOTCS CTPOKH MEHIO, MOJI-
CKa3bIBAIOT, UTO OHU SIBJISIIOTCA BXOJAMH B MEHIO CIIEIYIOLIErO
ypoBHs. 1711 BXOoAa B TaKO€ MEHIO HEOOXOAUMO MEPEMECTUTh
Kypcop Ha CTpPOKYy C €ro Ha3BaHMEM W HaXaTh KIABHUILY

[lopepkra> <Enter>. B pexxume, Kor/1a 3allUTHBINA NIEPEKIIIOYATENb CTOUT B
MOJIOKEHUH, MPOTUBOMONIOKHOM “On”, MeHI0 «OYuCTKa BCEX

HacTp» U «IloBepka» OTCYyTCTBYIOT.

9.2.1.10 IaTa u Bpems

DTOT CcTONOCI] CIYKUT IS OTOOpaXCHHWS H PEIaKTHPOBAHUSA JaThl W BpPEMEHHU
TEIJIOCYETUNKA, a TAK)Ke — JJIs1 OTOOpaKEHHUSI HOMEepa TeTIOCUETYNKA U BEPCHH €0 TIPOTPaMMHOTO
oOecIieueHns:

Conep:kanue cT0J1011a Ilpumeyanue

1 IOO:vMMm:T'T UY:MM:CC
MKTC N: 1
Bepcua: XX.XX

Howmep y3na yueta, oroOpakaemblii B IepBOi MO3ULIUH NTEPBOK
CTPOKH, B JAHHOM CJIy4ae HE UMEET 3HaYCHMUSL.

9.2.2 Menw «/lmarHocTuka»

OTOT YpPOBEHb MEHIO CIY)KHT JUIsl BBIBOJA Ha JUCIUIEH JUArHOCTHKU COCTOSTHHUS
TEIUIOCUETUYMKA W H3MEpUTENbHbIX Monyiei. Ilepeuncnum coctaB u (opmaTr CTONOIIOB 3TOrO
YPOBHS MEHIO.

9.2.2.1 Cocrosaune MKTC

DTOT CTOJOEI] CITYKUT I OTOOpaKEHUsI COCTOSTHUS HEKOTOpbIX merneit MKTC:
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Conep:kanue cT0J1011a Ilpumeyanue

13am.Ilp: BrioueHa OTtoOpaxkaeTcst  COCTOSIHME 3allUTHBIX  IEepeKIIoyaTese;
Bam.MoHT: CHATA cocrossare mutanus MKTC (or cerm 230B, mmbo ot
[mranme: CETb aKKyMyJATOpa); JIMHUM MHTaHWs 2-X KaHaJIOB CBSI3U C
Iy .Jiuul: HopwMma U3MEPUTENIBHBIMA ~ MOZYJISIMU; COCTOSIHME  KOHLEBBIX
[nr.JInHZ : Ileperpys | BRIKIIOYATENICH, €CIM OHHU YCTAaHOBJIEHHL. BbIKmodaTenn
IBepnbl: 3aKpeTa MOJCOEANHAIOTCA K KiemMMaM XT1 MaTepuHCKOW IIaThl U K
ABepn2: OTKPHTA kiiemmaM OXP1 u OXP2 miatel MOAKIIOYCHHH.

9.2.2.2 C4YeTYHKH OIIHOOK

OToT cTONOeI] CIHYXHUT Ui OTOOpaKEHUS KOJIMYECTBAa COOBITHI B apXuBe COOBITHH U
KoJmyecTBa omuOoK cBsi3u Mexay MKTC u u3meputenbHIMA MOIYIISIMU

Conep:kanue cT0J1011a Ilpumeuyanue
1 Cobmirum3alleHb : 1 | IIpu pa3pemraronieM NoJIOKEHUHU 3alUTHOrO MEPEKIYATENS C

OBHYIUTE ! noMouIblo KoMaH/bl «OOHYIUTB!» MOKHO COPOCUTH CUETUHK

OwCea3m: coObITHIi 3a JeHb. TeM caMblM MOXHO BOCCTAHOBHUTH 3aIlUCh

VM1 : 0 COOBITHH, €CTM OHa OCTAaHOBJEHA TPH  JTOCTHIKCHUS

VM2 : 1 npenenbHoro 3HaueHus — 170 coOBITHI B CYTKHU.

VM3 0 OOHyseHre CYETYMKOB 4Mcia OIMMOOK CBSI3U MPOMCXOAMUT B
Havaje Kaxaoro uaca o yacam MKTC, mu0o mo JoCTHKEHUIO
MaKCHMaJIbHOTO 3HAYEHHUS CUETUMKA, paBHOIO 255.

EI[I/IHI/I‘IHBIC OIIMOKH CBSI3H HE OTpaXaroTCsA Ha pa60Te TCIIJIOCUCTYHKA, T.K. B CJIy4a€ HX
BO3HHUKHOBCHUSA MPOUCXOJUT HOBTOpHBIfI CC€aHC CBs3H.

9.2.2.3 Cueruynku uMnyJbcHbIX BXx010B MKTC

DTOT CTOJOEI] CITYKHUT JJIsE OTOOpaKeHUSI 3HAUCHUH CYETYMKOB UMITYJIBCHBIX BX010B MKTC:

Conep:kanue cT0J1011a Ilpumeyanue

1 Cu.MKTC-U1: XXXXX Cueruuku IMOKa3bIBAIOT 4HUCIIO MMITYIbCOB,

Cu.MKTC-UMZ: XXXXX | 3aperucTpupoBaHHbIX Ha uUMIYyIbCHBIX Bxomax MKTC c
MOMEHTa IMOCJIEAHET0 BKIIOYEHUS NUTaHHUS. MakcHMallbHbIE
3HA4YEHUSI CUYETYUKOB — 65535. Ilo IOOCTHXKEHHH DTOro
COCTOSIHUSI CUETUYUKU OOHYIISIFOTCS.

9.2.2.4 Temneparypst MKTC u UM

DTOT CTONOEI] CIYKHUT IJIsi oToOpaskeHusi Temneparypbl BHyTpu MKTC u u3mMepuTenbHbBIX
MOJYJIEH:

Coaeprxanue croa0na IIpumeuyanue
1 Temn.MKTC: XX.X Temneparypa BeiBoauTcs Tonbko 11 MM, agpeca KoTophIx
MM1: XX.X yKa3aHbl B HACTPOMKE y3JIa y4eTa.
nmz: XX.X
MM3: XX.X
MM4: XX.X
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9.2.2.5 JImarnoctuka MKTC
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9TO0T CTOJ'I6€I_I CIIYKUT I OTO6pa)K€HI/I}I PE3YJIbTATOB BBIIIOJIHCHUA IOUATrHOCTHUYCCKUX

TectoB MKTC:

Conep:kanue cToJ1011a

Ilpumeyanue

1 Kon pecrapra: 2
Kom cocT.RTC: 0
Ommbrxa CRC: Hem
Oumbxka SPI: Her
Ommbxa SMB: Hem
Ommbra I2C: Her

Om.DataFlash: Hem

Kop pecrapra — 3T0 mpuurHa nepe3amycka IporpaMMbl:

1, 2 — BEIKJIFOYEHHE/BKIIFOUYECHHE MTUTAHUS

3 — BBIKJIFOYCHHUE/BKIIIOUEHUE MUTAHUS WIH TEPe3armycK o
curHainy Ha Hoxke /RST

4 — mepe3aryck Mo 0TKa3y OCHUIUIATOPA

5 — cpabateiBanue cropoxeBoro TaitMepa (WatchDog)

6 — mporpaMMHBII IEpe3anycK

7 — mepe3amnyck OT KoMmnaparopa (mpoBajl MUTaHus)

8 — nepeszanyck ot Bxoga CNVSTR

Kon cocrossaus RTC (wacoB MKTC):

0 — yachl UCTIPABHBI;

1 — ommbOka cunThiBaHUA BpeMeHH (omudka SMB);
2 — HCTIOPYEHHOE BPEMS;

3 — pa3psbkeHa OaTapeinka.

9.2.2.6 Cnucoxk yCTAHOBJIECHHBIX IJIAT PACIIMPEHUs

OTOT CTONOEI CTYKUT AJIS1 OTOOPaKEHHUs CIHCKA TUIAT PAaCIIUPEHHUs], YCTAHOBJIEHHBIX B CIOTHI
MaTepUHCKOMU 11aThl cucteMuoro 6j1oka MKTC:

Conep:kanue cT0J1011a

Ilpumeyanue

1 Cnl: ———
Cin2: LONW V01.01
Cn3: C420 v01.09
Cnd: ———-
Cnb5: LPT V01.07
Cn6: USB V01.15

Jns  Kaxaoro W3 IWIECTH CJIOTOB BBIBOJAMTCS  YCIOBHOE
0o003HaUYeHHWE TUIaThl, BCTABJICHHOW B CIJIOT, U BEPCHS €€
MPOrPaMMHOTO O0ECTICUeHUSI.

9.2.3 Menw «Hacrpoiika y3jiaa»

OTOT ypOBEHb MEHIO CIYXKHUT JI1 BBIBOJA Ha JUCIUIEH M PENAKTUPOBAHUS I1apaMETPOB
HACTPOWKH y3710B yyera (cMm. pazzaen «llapameTpsl HacTpoWkH TeruiocueTuukay). llepeuncium

COCTaB CTOJIOIIOB 3TOT0 MEHIO. BBOJ TaHHBIX Y'Y peKOMEHIYyEeTCs enaTh B YKa3aHHOM TOPSIIKE.

9.2.3.1 Hacrpoiika cxeMbl y4yeTa

DTOT cTONOCI CITYKUT ISl OTOOpaXEHHUSI U PEJaKTUPOBAHUSI TAPAMETPOB HACTPONKH CXEMBbI
yueTta (cM. pazzaen «IlapameTpsl HACTPOHKH CXEMBI yUeTay):

Conep:xanue cToa61a

ITpumeyanue

1CxeMaVYu: Bakpsiras
Gl yu.B Q: [Ja
G2 yu.B Q: Hewr
G2 yu.B Q: Hewr

Kuphvim Kypcueom BbIIEIEHBl pEIaKTUPYEMBIE MapaMeETPBhI.
@dopmyna A BBIYUCICHHS TEIUIOBOW SHEPTHU (POPMHUPYETCS
AaBTOMATHYECKH B 3aBUCHMOCTH OT BBE/ICHHBIX ITAPaMETPOB.
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dopmyJia : Q=
Gl (h1-h2)

9.2.3.2 Hacrpoiika n3MepuTeIbHbIX MOAYJ1el

MeHI0 COAEp>KUT YeThIpe CTONIONA — IO MAKCUMAIbHOMY YHMCITy U3MEPUTEIbHBIX MOYyJIEH Ha
y31e ydera — Jisi Hactpoiiku mapamerpoB MM (cm. pasgen «llapamerpel HacTpoiiku YV s
W3MEPUTENBHBIX MOIYJIEN»):

Conep:kanue cT0J1011a Ilpumeuyanue
1 UMl (G1l,t1l,P1l) [IpuBenen npumep ToabKO 1 nepsoro MM.
Tun: M121
Anpec: 1234
Oy : 25
AT .VMIT: Her

9.2.3.3 CranaapTHasi HACTPOKa

MeHI0 CIy)XHT Jii YCTAaHOBKH CTaHAAPTHOTO HaOopa 3HAYEeHUN MapaMeTpoB y3ia ydera
(mTrama3oHOB KaHAJIOB y3Jla ydyeTa W peakiuil Ha OmMMUOKH) B 3aBHCHMOCTH OT THIIa BHIOpaHHOM
CXEMbl yueTa WU [apaMETPOB H3MEPUTENbHBIX MOJYyJeH (HAaCTOATEIbHO PEKOMEHOYETCS
WCIIOIh30BaTh ATy KOMaHAy NP MEepBoOil HacTpoiike YVY):

Conep:kanue cT0J1011a Ilpumeyanue

1CraHmapT.HacTpoMka> | B naHHOM MeHIO mpeanaraercs BbIOpaTh OJHY H3 JBYX
CraHmapT, peBepc G2> | cTaHgapTHBIX HacTpoek. IlepBas W3 HMX mpeaHa3Ha4yeHa st
CIy4aeB, KOIJa peBepc IOTOKa He Jomnyckaercs. Bropas —
KOr/Ja JOMYyCKaeTcsl peBepc B oOpaTtHOM TpybompoBome. s
BBITIOJTHEHHS OJHON M3 ATHX KOMaHJ HEOOXOAMMO MOCTaBUTH
KypCcOp Ha COOTBETCTBYIOLIYKO CTPOKY M Ha)XaThb KIIABHILY
<Enter>. [locne 3TOro nosBUTCA OKHO C TEKCTOM:
llonTBepaAMTE KOMaHIY
CTaHOapT.HacTpoMKa
Ha: Enter, HeTr: Esc
Jlna BemonHeHus «CTaHaapTHOM HACTPOMKN» CHOBA HAXKMUTE
kiaBumy <Enter>.

9.2.3.4 Hacrpoiika napaMeTpoB pacuyeTa TenjI0BOi IHePruu

DTOT cTON0CI CAYXKHUT AJIST OTOOPAXKEHUS U PEIAKTUPOBAHUS MTAPAMETPOB, KOHTPOIHUPYIOIIUX
YCJIOBHS pacueTa TeIUIOBON »Hepruu. (cM. pasaen «llapaMeTrpbl KOHTPOJIS MPU pacdyeTe TEeTUIOBOH
SHEPTUUNY):

Coaeprxanue cTo0na IIpumeuyanue
1Cunxp. M n Q: [Ha Ecmm peaknmst Ha cutyanmuio «dt<min» 3amana kak «Her
dt<min: OIMBKA ommOKW», TO 3HaueHWe «dtmin» He 3amaerca U
dtmin: 2.00 COOTBETCTBYIOIIAs CTPOKA JAHHOTO CTOJIOIA HE BBIBOJIUTCS Ha
W<0: OIMBKA JUCTIIICH.
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9.2.3.5 Hacrpoiika KaHaJIOB y3J1a y4eTa

MeHI0 COEPKHUT HECKOIBKO CTOJIOIOB JAHHOTO THIIA — IO YUCIYy KaHAIOB y37a yueta. OHH
CIIy’KaT JUIsl OTOOpaK€HHUsI U PEJAKTHUPOBAHUS MAapaMeTPOB HACTPOMKU KaHAJIOB y3j1a ydera (CM.
paznen «IlapameTpbl HACTPOMKHN KaHAJIOB y3J1a yUeTay):

Coaepxanue croadna IIpumeuyanue
1 Gvl [M3/u] | [IpuBeneH mnpumep Ui KaHalla pacxola C pa3pelieHHBIM
Kanamn: HMM1-Gv peBepcoM. Ecnmu pesepc 3ampemen (npu «lIpegPes» = 0),
AreOumG: Her CTpOKa CO 3HaueHueM BelnuuHbl «/IrBPeB» orcyrcTByer. [lns
MyHVIMYM : 0.0160 | kananoB TeMIEpaTypbl W JaBICHUS OTCYTCTBYIOT YETHIPE
JreMun: Ma: 0.0100 | nocneguue CTPOKH.
Maxkc: 16.000
IreMakc: Hew
lIpenPeB: -10.000

IrsPer: Hewr
IOIIT : BxJoyeH
llycTtTp: HeT owmnbkwm

1 Gvl [(M3/u] | [Ipumep coaepkaHusl TAaHHOTO CTOJOA MEHIO B cyvae, Kormaa
Kanas: IlporpamM 3HAUEHUE B KaHAJIE y3JIa yueTa IporpaMMUpyeTcs.
SHa4deH: 0.0000
1 Gvl [M3/u] | [Ipumep coaepkaHUs  JAHHOTO  CTOJOIA MEHIO  JUIs
Kanan: MKTC-H1 npeoOpaszoBaTes pacxoaa ¢ UMITYIbCHBIM BBIXOOM.
JInTp / MMIT : 10.000
1 Gvl [(M3/4] | [Ipumep copmepkaHUsl JTaHHOTO CTOJONA MEHI0 it YV THIa
Kanamn: MKTC-H1 «PacxonoMepel», mpeoOpas3oBaTens pacxofa € HUMITYJIbCHBIM
Tun cpepel: Xuok BBIXOJIOM U THIIA cpelbl «KUIKOCTBY.
JviTp /MM 10.000
[lnoTH, kx/M3: 900.00
1 Gvl [(M3/4] | [Ipumep copepkaHusl JaHHOTO CTOJOLA MeHIo g YV Tuma
Kanamn: MKTC-H1 «Pacxomomepsl», cCUETYMKA ra3a ¢ UMITYJIbCHBIM BBIXOJOM.
Tun cpenel: I'as
JInTp / MMIT : 10.000
1 Gvl [(M3/4] | [Ipumep copmepkaHUsl JTaHHOTO CTOJONA MEHIo s YV THma
Kanamn: MKTC-H1 «Pacxomomepsl», CUETUMKA 3JIEKTPOSHEPIUU C HUMIYJIbCHBIM
Tun cpenel: SuabH BBIXOJIOM.
Vv / xkBTU : 6400.0

9.2.3.6 CocTosiHMe cYeTa HHTErPAaTOPOB

OTOT cTONOEI CIIYKUT JJI1 OTOOPAKEHUSI COCTOSIHUS CUeTa MHTErpaTopoB (cM. pasaen «Ilyck
cyeTa HWHTETpaTopoB») W BbIMOJHEHUS KoMmaHa «OcTtaHoBUTH cuer!», «Ilyctuth cuer!» wu
«OYHUCTUTH aAPXUBY:

Conep:kanue cT0J1011a Ilpumeuyanue
1 CuerT: BkJOUEH CuMmBosl  «!», KOTOpBHIM 3aKaHYMBAETCS CTPOKa MEHIO,
OcTaHOBUTEL cCcueT! MOJICKAa3bIBAIOT, YTO OHa sBIseTCca KomaHmou. Jlns ee
OunMCTUTL apxXmB> BBITTOJTHEHUS HEO0OXO0IMMO MOCTAaBUTH Kypcop Ha

COOTBETCTBYIOIIYIO CTPOKY MEHIO M Ha)KaTh KiaBuily <Enter>.

B cnydae, korna c4et BKIIIOYEH, NaHHBIA CTONIOCI] MEHIO HMEET
BHJI, yKa3aHHbIM ciieBa. Komanapl «OCTaHOBUTH cyeT!» u
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«OYUCTUTH ApXUB» JOCTYMHBI MPHU IMOJOKEHUU, TPOTHUBOIIO-
705)kHOM «On» 3alIUTHOTO mepekitovaresns. Js BhIMOTHEHUS
KOMaHJT HEOOXOIMMO TEPEeMECTHTh Kypcop Ha CTPOKY C
MMEHEM KOMaHIbl U Ha)KaTh <Enter>.

1 CueT:OCTAHOBJIEH 3nech yka3zaH BUJ pacCMaTpUBAEMOI0 CTOJIOIa MEHIO B Cllyyae,

[IycTture cueT! KOI'J1a CYET OCTAaHOBJICH.
OuMCTUTL apxXmUB>
1 CuerT :BKJIIOUEH 3/1ech yKa3aH BHJI pacCMaTpUBAaeMOro CTOJIOIAa MEHIO B cliydae,

Korga SaI_L[I/ITHI:II‘i MEPCKII0YATCIIb CTOUT B IMMOJIOKCHUN «Ony.

9.2.4 Menw «Hacrpoiika TC»

OTO MEHIO CIYXHUT A 3aJaHMs 4YucClia y3JI0B ydeTa Ui TEIUIOCUeTYMKa, Uil BBIOOpA
pasmepHOCcTel (M3NYECKHX BEIMYUH NPU BBIBOJAEC Ha AMCIUICH TEIUIOCUETYHMKA (CM. pasneln
«ITapameTpsl, oTOOpakaeMble Ha AMUCIUIEE TEIUIOCUETUUKA»), 1 HACTPOMKU CKOPOCTHU CBS3U (IO
RS-232 n RS-485) u HacTpoliku X0J1a 4acOB. TO MEHIO UMEET €JMHCTBEHHBIN CTOJIOEII:

Coaeprxanue cro0dna IIpumeuyanue
14ucio Vy: 4 Yuciio y3510B yueTa MOXKET ObITh BBIOpAHO B Mana3oHe oT 1 10
Munvkaumsa Q: I'kanx | 4, HO He OOoJbIlle, YeM I03BOJIIET 00BEM MaMSATH MHUKPOCXEM
Munpguxkauua P:  aTH JUIsL XpPAHEHUS apXUBOB.

Cxop.cesasu: 115200 | Jlns TeruioBoit sHEpruu MOTYT ObITh BbIOpanbl ['kan, I'JIx win
KammbpHdac,c/M: 35 | MBr*4. B 3aBUCMMOCTH OT 3TOr0 BBIOOpa MOIIHOCTH OyjeT
llonrorY, c/cyT: 0 | ungunuposarses 160 B I'kan/4 (eciu 1S TEMIOBOM SHEPTUM
JucnCurxpdacos: Her | ppiopansl ['kan), mu6o B MBT (ecinu mjs TEIIOBON JHEPrUM
Curuan CTAPT:6-15B | ppibpans! ['JIx win MBT*y).

Jlnst maBiienust MoryT OBITH BEIOpaHbI aTa, atu, MIla-a, MIla-u.
[Mapametp «KamuGpYac,c/m» (mpexxHee HazBaHue «Yxoadacy)
0003Ha4YaeT yXoJ YacoOB TEIUIOCYETYMKA NpPHU OTCYTCTBUH
NOTIPaBKU HAa MX XOJA B CeKyHIax B mecsl. llojoxurenbHoe
3HaYeHHEe COOTBETCTBYET CHEIIallMM 4YacaMm. 3HaueHUe
BBOAMTCS U3TOTOBUTEIIEM. W3menenue napameTrpa
3aIpellaeTcs NepeKItoyaTeIeM MPOU3BOIUTENS.

[Mapametp «Iloaron vacoB» (B ceKyHIaxX B CYTKH) IO3BOJISET
KOPPEKTUPOBATh XOJI YaCOB, €CIU A3TO HE0OXOaUMO. 3HaUECHUE
Koppekuuu -1, 0 wm +1.

[Tapametp «IucnCunxpYacoBy 3ampemiaeT WIM pa3peliaet
CUHXPOHM3AIMI0 YacoB TEIUIOCYETUMKA C JUCHETYEPCKOM
CUCTEMOM IyTeM IepeBojia YacOB TEIIOCYETYHKA MO KOMaH/e
OT AUCIIETYEPCKON CUCTEMBI.

[Tapamerp  «Curman  CTAPT»  mo3Bomser  BeIOpaTh
«romsipHoCcTh»  curHanoB  «Crtapt» u «Ctom» s
CHHXPOHHU3AIMU TEIJIOCYETYMKA C MOBEPOUYHOUM YCTaHOBKOIA.
Bo3moxnble 3HaueHusa «6-15B» u «0B». B nepBom ciyuae B
MOMEHT CTapTa IOBEPKU CUTHAJ, MOJAIOLIMIICS Ha KIEMMBbI
«CCl» u «CC2» nmomken um3MeHsaATbes oT 0 go 6-15B, BO
BTOpOM — OT 6-15B 110 0.
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9.2.5 Menw «IloBepka»

OTOT ypOBEHb MEHIO CIYXHUT JJIsl MPOBEJCHHUS MOBEPKH TEIJIOCUETYMKA 10 KOMaHIaM U3
MEHIO ¥ OTOOpaXeHHsI pPe3yJdbTaTOB TIOBEPKHU. BBINONHEHWE TOBEPKH MOXKET TaKXKe
OCYIIECTBIATHCA IO KOMaHJaaM oOT KommbioTepa M oT curHaioB Crapt/Cron. B crnemyrommx
MoJipa3/iesiax OMUCaH COCTaB M popMaT CTOJIOIOB 3TOTO MEHIO.

9.2.5.1 CocrosiHue MOBEPKHU

OTOT CTONOEI CIYXKUT AJISt OTOOPAKEHUS COCTOSIHUS TOBEPKU:

Coaeprxanue croadna IIpumeuyanue
1 TIomroroBka! B 3aBHCHMOCTH OT COCTOSTHUS MOBEPKH ATOT CTOJOCI] UMEET OANH
Prnos=10ara: Her U3 TpeX BHIOB, IMPEACTAaBICHHBIX cleBa. B  cocrosHuun
1 Crapt! “ITogroToBKa” MOXET OBITh 3aJaH PEXHM HCIOIb30BAHMI

noBepouHoro nasieHus. Ecin «Pnos=10ara: la», To pe3ynbrar
U3MepeHuss B JM00OM KaHalle JaBJIEHUS TeIulocueTyuka Oyner
paBen 10ara (0,980665 MlIla). B npoTtuBHOM ciydyae — Bce
JIABJICHUS U3MEPSIIOTCS B LITATHOM PEXHUME.

1 Cromn! XXX.XXX cek

Jlis ympaBieHHsT XOJOM TOBEPKH W3 MEHIO TEIUIOCUETYHKa HEOOXOIMMO HaXuMaTh Ha
kiapuiry <Enter>, mpu ycioBuH, YTO Kypcop HaXOJIUTCA B MEPBOM CTpoke 3Toro crondma. [Ipu
3TOM OYIyT BHIOJTHATHCS KOMaHIbI cooTBeTCTBeHHO: «l[loaroroBkaly, «Crapt!» u «Crom!».

[Tpu BeimosnHeHnn komauabl «IloarotoBkaly», TemIOCUETYUK U BCe U3MEPUTEIbHBIE MOAYIIH,
MOJKIIIOUYEHHBIE K HEMy, TEPeXOJsiT B PEKUM TOTOBHOCTH K Hayally TOBEPKH. Pe3ynbTaTsl
MpeABIaYyIeH MOBEepKH (eciu oHa OblIa) oOHyNsroTCsa. Ha mucree TeruiocyeTdnka oToOpakaeTcst
komannaa «Crapt!».

[Ipu BeImonHeHHH KoMaHIbl «CTapT!» TEmIOoCUEeTYMK HAYMHAET CYyMMHPOBATh PE3yJbTaThl
M3MEpeHusl MO BCeM KaHaimaM. Ha mucruiee Teruiocuerdnmka oroOpaxkaercs komanaa «CTom» u
BpeMs, TIPOIIIE/IITIIee C MOMEHTA cTapTa (B IENBIX CEKYHIaX ).

[Tpu BemMonHeHNHN KOoMaHAbl «CTom!» TEIIOCYeTYUK 3aBepIlaeT CYMMUPOBAaHUE PE3YIIbTATOB
M3MEpEHUsl U MEePEeXoIUT B OOBIUHBIN pexuM padoTsl. Ha aucniee Temnocuerynka oTodpaxkaercs
koManzaa «Ilogroroskaly.

B 1060t MOMEHT 110, BO BpeMsi M IIOC]Ieé TMOBEPKH MOXKHO IMOCMOTPETH pPE3yJIbTaThl
MpenbIAyIIed WU TEKYIIeHd IMOBEPKHU, AN OTOOPaKEHHS KOTOPBIX HCHOIB3YIOTCS CIEIYIOIIHE
cTos6ubl MeHto «lloBepkay:

9.2.5.2 O0beMblI TENJIOHOCUTEISI U BpeMs IOBEPKHU

OTOT cToyOeIl CIYXHT IS OTOOpaXeHWUsS OOBEMOB TEIJIOHOCUTENS, MPOIIEIIIETO 10
TpyOOIPOBOJAM y3J1a yueTa U BPEMEHH IOBEPKH:

Coaeprxanue cToadna IIpumeuyanue
1 Vvl1: X . XXXXXX M3 ITocne xomannn! «I1oaAroTOBKA)» PTH BEJINYUHEI 06Hyn5ﬂoTc;1.
VZ2: X.XXXXXX M3 IMocne xomanasl «CTapT» 34€Ch OTOOpPAXAIOTCS HAKOIUICHHBIE
V3: X.XXXXXX M3 0o0BbeMbI U BpeMs ¢ Hayasa nosepku. Ilocine xomanasr «Ctom» -
Bpemsa: XXX.XXX cexk pe3yJIbTaThl MOCJIEIHEN TOBEPKH.
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9.2.5.3 Cpeanue 00beMHbIE PACX0/bI U KOJUYECTBO TENJIOBON IJHEPTUHU

OTOT CcTONOEI CIY)KUT AT OTOOpa)KEHUsI CPEAHHUX OOBEMHBIX PACXOJOB TEINIOHOCHUTENS B
TpyOOIpOBOJax y3/1a ydeTa  KOJIMYeCTBa TEIUIOBOH SHEPTHH 3a BPeMs IIOBEPKU:

Conep:kanue cToJ1011a Ilpumeuanue
1 Gvl: X.XXXX m3/u
Gv2: X.XXXX M3/u
Gv3: X.XXXX M3/u
Q: XXX . XXXX T'kar

9.2.5.4 Cpeanue Temneparypbl

3TOT cTONOEI CITYKUT U1 OTOOPAXKEHUS CPEHUX TEMIIEpaTyp B TPyOOIIpoBoIaxX y3ja ydera
Y TEMIIePaTypBhl XOJIOAHOH BOJIBI:

Conep:kanue cT0J1011a IIpumeuanue
1 tl: XXX.XX °C
t2: XXX.XX °C
£3: XXX.XX °C
txB: XXX.XX °C

9.2.5.5 Cpeanmne naBjeHust

DTOT CTONOEL CIYKUT JUIsl OTOOpaKeHHsI CPETHUX JaBlIeHUN B TpyOONpOBOIax y3ia y4deTa u
JABJICHUSI XOJIOAHOU BOJIBI:

Coaeprxanue croadna IIpumeuyanue
1 P1l: XX.XX ara
P2: XX.XX aTa
P3: XX.XX ara
Pxp: XX.XX ara

9.2.5.6 Macchl TENJIOHOCHTEJIA

DTOT cToNOEI] CIYXKHUT JUisi OTOOpaKEHHsS MacC TEIUIOHOCUTENS, TPOIIEANIUX Yepe3
TpyOONPOBOIBI y371a YU€Ta U BPEMEHU MOBEPKHU:

Conep:kanue cT0J1011a Ilpumeuanue
I Ml: X.XXXXXX T
M2: X.XXXXXX T
M3: X.XXXXXX T

9.2.5.7 MaccoBble pacxobl H MOIIIHOCTH

OTOT cTONOeI CIIYXKHUT JUIsl OTOOpaKEHUSI CPEAHUX MACCOBBIX PAaCXOJO0B TEIIOHOCHUTENS 3a
BpeMs IIOBEPKU U CPEAHEN TEIUIOBOM MOIIHOCTHU:
Conep:kanue cT0J1011a Ilpumeyanue
1 Gml: X.XXXX T/u
Gm2: X.XXXX T/u4
Gm3: X.XXXX T/u4
W: X .XXXX Txaj/u
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9.2.6 Menw «IlpocMoTp apXuBOB»

OTO MEHIO CIYXKHT JJIs IPOCMOTpa apXKBa TEIJIOCYETYMKA Ha AUCIUIEEe CHCTEMHOI0 OJI0Ka.
[Tocne Bxoja B 3TO MEHIO MpeasiaraeTcst BHIOpaTh Uil MPOCMOTpa MOYaCOBOM, MTOCYTOYHBIH,
00 MMOMECSYHBIN apXUB:

lllouacoBoM apxuB>
[IOCYyTOUYHEI apxXUB>
[IoMeCAYHE apxXuUB>

Jl1 IpocMOTpa HY>KHOT'O apXHBa CJIEAYET IOMECTUTh KypCcOp B COOTBETCTBYIOILYIO CTPOKY U
HaxaTh KiaBumy «Enter». ITocne BbIOOpa apxuBa OTKpBIBAaeTCs ClEAYyHONIAs CTPaHHMLA MEHIO,
HanpuMep, 71 IOCYTOYHOI'O apXUBa:

1TlloCyTOUHEIM apXUB
05.10.05 - 07.04.06
Hau. mara: 07.04.06
Hauasno npocmMmoTpa>

B mnepBoii cTpoke MEHIO BBIBOAUTCA Ha3BAaHHWE apXHBa, BO BTOPOM — JIaThl caMOil MEPBOUN U
caMO#l IMoOcIeqHEeN 3alKucu B apxuBe. B TpeTbel CTpoke 3amaercs HadaiabHas JaTa IIPOCMOTpa
apxuBa. [lo ymoiuaHHiO OHAa ycCTaHaBJIMBAETCS PaBHOW JaTe MOCIEAHEW 3amucu B apxuBe. [is
[I0YaCOBOI'0 U IMOCYTOYHOTO apXMBOB 33/a€TCs JI€Hb, a JJI1 MMOMECSIYHOIO apXyMBa MeECSI] Hadaja
IIPOCMOTpA.

Havanphast gara mpocMoTpa apxuBa MOXET OBITh HW3MeHeHa. [l BXola B PEXUM ee
penaKkTUpPOBaHUs IOMECTUTE Kypcop B CTPOKY «Haw. pmaTa:» 1 HaxxmuTe kinaBumy «Enter». [{ns
pPENaKTHPOBAHUSI WCIONB3YHTE IU(POBBIE KIABUIIM, CTPEIKH BJIEBO W BhpaBo. lIpu Haxatuu
kiaBuin «Enter» BBeAEHHOE 3HAYEHUE JaThl IPOBEPSIETCS HA NMPaBUIBHOCTh. Eciin aTta BBeneHa
HEBEpHO (Hampumep, 3amaHbl 45-¢ yucmo wim 13-if Mecsl), TO Ha AHCIIEE OTOOpakaercs
npeasiaymiee 3HadeHue naatel. llpu Haxkatmm Ha knaBumly «Esc» BBEIEHHOE 3HAUYEHHE HE
COXpaHseTcs, ¥ Ha AUCIUIee 0TOOpakaeTcs MpeablayIee 3HaUeHHE JaThl.

Jlns Havama mTpocMOTpa apxuBa TpeOyeTcs TMeperTH K MyHKTy MeHIo «Hauaso
npocMoTpa>» U HaKaTh KiaBuuly «Entery.

[Tocne 3TOro OTKphIBaeTCS OKHO C APXUBHBIMU JaHHBIMHU:

lllocyToun: 07.04.06
Q: 0.00000 T'kan
TpQ: 24.00000 u

Jlanee BO3MOXKHBI CIIEAYIOLIME NTEPEMEIIEHNUS 10 apXUBY (CM. pUCYHOK Huke). [Ipu HaxkaTun
KIaBUII «—» U ««—» Ha quctuied Cb MKTC OynyT BRIBOOUTHCS pa3inyHbIC TaHHBIC U3 apXHBa 3a
OJIMH U TOT e MepHOJ MPOCMOTpa (Yac AJs OYaCOBOI0 apXUBa, CYTKH [yl IOCYTOYHOTO apXHUBa U
MecsIIl ISl ToMecsiaHoro apxuBa). [lpu Haxxatun kiaasum «|» u «T» Ha auctuier Cb MKTC G6ynyr
BBIBOJAMTHCA 3HAYEHUS TEX JK€ JaHHBIX W3 apxuBa 3a pasHble nepuoabl mnpocMmotpa. Ilpu
TOCTUKEHUH KOHILIA (Hayayla) apXuBa BBIIOJIHSIETCA [IEPEX0/] K Hadally (KOHIy) apXHuBa.
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lInarHocTHEKA>
HacTpoitka ysna>
Hacrpoilika TC>

1MpocM. apxueoce VX .XX
_Mouacopoit apxue>

«Enter»

«Enter»

¥

v

Y

Hocaeonnn smimice 6 apyuce. Iocne nee |

T iq)(’.\‘ﬂd GHITIOTHACIICA HIl REPEYI0 HMICE.

v

«Fnters Moy To4HEA aApXHEB> Fnter Ll
_MNevaTs/MpocMoTp> MoMaecaYHLA apXUB> e >
«Esen . «FEse»
1lMMovyacoEoll apxHME
15.10.05 - 07.04.06
_Hau. para: 07.04.06 E )
Hayano npocMoTpa> P “tel»'-n
Dopuam cMPor I cmonbuos menrw. Bsicodmmea sunvenna
TROTBRE HIEX HEPEMEHHBIX, KOHOPBIE GX00ANL 6 COOMGENICHIGYT0-
L Y30 yenm. SauuRTHeanie upn OGUNCEHIEL 1o Crionduam
OCYIHECINGTACINCA 110 GCeM  SANIICAM  COOMGEINCTNGYIONE 0
APXTGHE.
- v -
m I«ES(‘» @ T«ES(‘» @ T«ES(‘» @ T«ES(‘))
lMouac: 15.01.06 01 lMovac: 15.01.06 01 lMouac: 15.01.06 01 1lMouac: 15.01.06 01
Q: n M1: o TpMl : o M1 -M2+: -
@ 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+: -
g TpQ: M2: TpM2 : M1 -M2-:
M3: TpM3 :
lMowac: 15.01.06 24 lMovac: 15.01.06 24 lMouac: 15.01.06 24 lMouac: 15.01.06 24
Q: M1: TpM1 : M1 -M2+: TN
@ TpQ: o “ TpM2 : b ML-M2-:
M3: Tpi3 :
lMouac: 07.04.06 14 lMovac: 07.04.06 14 lMouac: 07.04.06 14 1lMouac: 07.04.06 14
Q: M1: PEY TpM1 : O M1 -M2+: <)
@ TpQ: o M2: TpM2 : ML-M2-:
M3: Tpi3 :
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R L 3
. "a
yiEsen yeEsen
1MocyTO4HEI apXHE 1MoMecAYHEII apXHB
15.10.05 - 07.04.06 10.05 - 03.06
Hau. gama: 07.04.06 Ha4. pawma: 03.06
_H «Entery «Entern
adano npocMoTpa> _Ha4ano npocmMmoTpa> ”
«Escn y «Eso»
1Mocyroun: 15.01.06 1MomMecAa4HEI 01.06
Q: Q:
TpQ: TpQ:
B ecmnasHom MeH GHATOSIHO B ecanasHoM MeHI BHITOSPIHO
MEHID 110UICOCOL0 (PXTIGH, MEHI 1OUACOGOL0 APXEHE.
“ Fy Fy ¥ ry
@ «Ese»n m «Esen m «Esen m «Esc»
1Movac: 15.01.06 01 lMovac: 16.01.06 01 1Mouac: 16.01.06 01 1lMouac: 16.01.06 01
V1: n tl: n txe: H P1l:
H v2: t2: ta: P2:
V3: t3: PxBe: P3:
lllowac: 15.01.06 02 lMovac: 16.01.06 02 1lMowac: 16.01.06 02 1lMoyac: 16.01.06 02
V1: “ tl: - txe: - Pl:
H v2: t2: ta: P2:
V3: t3: Pxe: P3:
lMlowac: 15.01.06 24 1Mouac: 16.01.06 24 lMouac: 16.01.06 24 1Mouac: 16.01.06 24
V1: o tl: o tl: <> Pl:
H V2. t2: £2: P2:
V3: t3: t3: P3:
lMlouac: 07.04.06 14 lMouac: 07.04.06 14 1Mouac: 07.04.06 14 1Mouac: 07.04.06 14
V1: P tl: o txe: o Pl:
“» v2: t2: ta: P2:
V3: t3: PxB: P3:

n

¥ Vi

¥

¥

Hpu anamram oumbox 3a nepitod HPOCHOINPE 6 HNIGOM GEPXHEM Yoy
HOAGTACINCA  CHMGOT
(z6esdounn). HavodAce & Trobom HyHEME MEHIO ¢ CILHGOTOM ™) MONCHO
Haxcams kwety «Entery ona nepexoda 6 MeHo upocmompa onmibor s

RAONCOOZ0 HYHER

FIRont nepnl a0.

MEHW 3L Ao

neprod

«*n

1Mouac: 15.01.06 01* | «Enter»
Q: ry Fy
TpQ: H
«Escn «Escn «Esen
b h
¢ 1Mouac: 15.01.06 01 lMouac: 15.01.06 01 1Movac: 15.01.06 01
Tobw: o THeucnp: o TG<min:
@ Tpab: Tdt<min: TG>max:
Ten: Touan.t
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[Ipy HaNMUYMK HEIITATHBIX CUTYallMi 3a MEPHOJ] MPOCMOTPA B MPABOM BEPXHEM YTy Ka)JI0TO
MYHKTa MEHIO 32 3TOT MEPUOJI MOABISETCS CUMBOI «*» (3Be3n0uka). Haxoasce Ha mo0oii cTpanuie
MEHIO C CHMBOJIOM «*)» MOXKHO HakaThb KiaBHIly «Enter» s mepexoia B MEHIO MPOCMOTpa
BpeMeH pabOThl M HEMITATHBIX CUTYAIU 32 3TOT MEPHOJI.

Ha nucnuieit BeigaroTcs ciaeayromue JaHHbIe:

— Tolm — qUTeNnbHOCTD Neproia MpocMoTpa — | gac i oyacoBOro apxuBa, 24 yaca Juis
IIOCYTOYHOT'0 apXHBa, KOJMYECTBO YACOB B MECSILIE ISl IOMECSYHOIO apXUBa;

— Tpab — Bpemst pabOTHI TEMJIOCUCTUNKA,

— Thn — BpeMs OTCYTCTBUS 3JIEKTPONUTAHUS TEIIOCUETUHKA;

— THeucnp — BpeMs HEUCITPABHOCTH TETJIOCUETUYHKA;

— Tdt<min — Bpemsi, korma pa3HOCTb Temmeparyp tl-t2 ObuUTa MEHbBIIE JOMYCTHMOTO
MUHUMYMa;

— Tnauan.t — BpeMst BbIX0Ja TEMIIEpaTyphl 3a JOMYCTHUMBIN AHANa30H;

— TG<min — Bpems BbIxo1a 00beMHOT0 pacxoaa Gv 3a JOMyCTUMBIH MUHUMYM;

— TG>max — Bpems BbIxos1a 00beMHOT0 pacxona Gv 3a JOMyCTUMBIH MaKCUMYM;

[lepememnaTbcst MEXy CTOIOIAMU TAHHOTO MEHIO MOKHO C TIOMOIIBIO KJIABHUIII «—>» U ««—».
Jlnst Bo3BpaTa Ha MpeAbLIYIUi YPOBEHb MEHIO HEO0X0IMMO HaXKaTh KiIaBUILy «Escy.
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10 NMogroroBka BeAoMocTen

Jns monmydeHHs BEJOMOCTEH ydeTa TOTpeOJIeHHS TeIJIOBOH »HEPruu HEeoO0X0AuMO
IIPEBApUTEIILHO TIEPEHECTH apXMBbI C TEIUIOCUETYMKAa Ha mepcoHanbHbli kommnbroTep (IIK).
CraenaTh 3TO MOKHO C MOMOILBIO TporpaMMel ais 3arpy3ku apxuBoB (MktsLoad), onucannoii B
«PyxoBojacTBe 0 cunThiBaHHIO apxuBoB N3 MKTC u pacnieyaTke OT4E€TOBY.

ITocne mepenoca apxuBoB Temocdyerynka Ha [IK meuyars BemomocTeil ydera moTpeOaeHHs
TEIUIOBOM JHEPIMM M IapaMeTpPOB TEIJIOHOCUTEN OCYHIECTBIIAETCS € IOMOMIBK) IIPOrPaMMBI
MktsPrnt, moctaBnsiemMoit (pUPMON—M3rOTOBUTENEM TEIIOCYETYMKOB. DTa Mporpamma MO3BOJISIET
OCYIIECTBJISITh MPOCMOTP BeaoMocTel Tertonorpednenuss Ha pgucruiee [IK w pacmedarky Ha
IPUHTEPE B COOTBETCTBHM C Pa3HOOOpa3HBIMU TpeboBaHMsIMH K (opmaTy BempomocTH. Pabota ¢
MporpamMmon Takxe onucana B «PykoBojctBe mo cuutbiBanuio apxuBoB u3 MKTC u pacneuarke
OTYETOBY.

[Tpumep BegoMocTH, TOATOTOBICHHOM MTporpammoit MktsPrnt:

BenoMocTh ydera TEmIoBOi SHEPruu
3a nepuon ¢ 10.03.04 mo 09.04.04
Temnocuerunk MKTC, 3aB.Ne 12
V3en yuera: Nel
Cxema yyeTa: TynukoBas
dopmyna: Q=M1%*(h1-hx)
Jlara M1 tl P1 txB PxB Q Tp
T °C aTu °C aTu I'kan qac
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
HWroro 29399.1 51.57 12.80 10.00 1.00 1227.30 744.00
ITokazanust UHTErpaTOPOB:
Jlata M1 Q Tp
T I'kan qac
09.03.04 23:59:59 205793.7 8591.10 5208.38
09.04.04 23:59:59 235192.8 9818.40 5952.38

VkazaHHbIe mporpamMmsbl 1 pYKOBOACTBO IO UX HMCIIOJIB30BAHHUIO MOKHO OecmuiaTHO cKadaThb C

caiita www.intelpribor.ru.
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11 TexHn4yeckoe ob6CcnyXxmBaHue

11.1 TexHu4yeckoe obGcnyXxMBaHue TensocyeTYNKa

TemmocueTunk He TpeOyeT creluanbHOrO 00CTYKUBAHUS

[Teproandeckuii OCMOTp TETJIOCYETUMKA TOJIKEH MPOBOJUTHCS C LETBI0 KOHTPOJIS 3a:

— CcOOJIOIEHUEM YCIIOBHI DKCIUTyaTaIlHH,

— OTCYTCTBHEM MEXaHHUYECKUX MOBPEXKICHUA COCTABHBIX YacCTEeH TEIUIOCUETYMKA U JINHUMA
CBSI3H,

— HaJIWYHEM HanpsyKCHUs TTUTaHUS;

— COXpPaHHOCTHIO TJIOMO;

— HAQJIKHOCTHIO MEXAaHMYECKHX H AJEKTPHUECKUX COCTUHCHUH;

— paboTOCIOCOOHOCTHIO TeIJIOCUETYNKA (TOCTOBEPHOCTHIO MOKa3aHuH BCEX
W3MEPHUTENBHBIX KaHAJOB, JOMYCKOM Ha pPa3HOCTh Macc B TOJAOIIEM M OOpaTHOM
TpyOOIpoOBOaaX AJIsl 3AKPBITON CHCTEMBI).

[lepnoIMYHOCTh OCMOTpPa 3aBUCUT OT YCJOBUH SKCIUTyaTalldd, HO HE JIOJDKHA OBITh pexe
OJTHOTO pa3a B Hezemro. [Ipn oOHapyXeHUN HEMITaTHOW CUTyallnd HEOOXOANMO MPUHSTH MEpPHI IS
ee YCTpaHEHHs, a B Cllyyae HEUCIPAaBHOCTU NpUOOpa JEMOHTHPOBATH €r0 M OTHPAaBUTh B pEMOHT. B
COIPOBONTENHHOM 3amncKe HEOOXOAMMO YKa3aTh BHEUIHWE MPOSBICHUS HEHCHPABHOCTH, a IO
3JIEKTPOHHOM TIOYTE BHICIATh apXUB TEIUIOCUETYMKA Ha ajpec service@intelpribor.ru.

B cnysae oOnapyxkeHHs ocagka W OTJIOXKEHHH Ha CTEHKaX TpyObl NEpBHYHOTO
npeoOpas3oBarens (MIpU IEMOHTAXE HM3MEPHUTEIBHOIO MOJIYJS) AJs €ro yJaJeHus HCIOJIb30BaTh
TOJIBKO TEXHUYECKH YHCTYIO BOJY, MATKYIO BETOLIb MJIM IUIACTMAcCOBBIE IETKH. Vcmonp3oBanue
IS ATUX LeJel TBepAbIX MPEIMETOB (METAJUIMYECKUX CKPEOKOB, IIETOK M T.I1.) HE JOMYCKAeTCs.

11.2 lNMoBepka

IloBepka TemIOCYETUYMKA  OCYLIECTBIAETCS  MOJIEMEHTHO. OTHENBHO  NOBEPSIOTCS:
CHCTEMHBIN OJIOK; M3MEpUTENIbHBIE MOIYJIH; MpeoOpa3oBarenu (KOMIUIEKTHI Mpeodpa3zoBaTeseii)
TeMIIepaTypbl; IIpeodpa3oBaTeny AaBiIeHUs; NpeoOpa3oBaTed pacxoja ¢ UMITYJIbCHBIM BBIXOIOM
Apyrux mnpousBojauteneld. [lacnopT mam CBHUIETENBCTBO O MOBEPKE HA TEIUIOCUETYHUK B ILIEJIOM
oopmisieTcs Ha OCHOBaHMM JI€HCTBYIOIIMX OTMETOK O IIOBEpKE B IAacCHOpTax 3JIEMEHTOB
TEIJIOCYETUMKA UM UX CBUAETEILCTB O IOBEPKE.

IlepBYHON IMOBEPKE MOMIEKAT TEIUIOCUETUYMKH IPH BBIMYCKE M3 MPOM3BOACTBA WIH IIPU
BBOJIE€ B OKCILTyaTalHIO.

Ileproanyeckoil MOBEPKE IMOABEPrarOTCS TEIUIOCUETYHMKHM, HAXOIALIMECS B DKCIUIyaTallHH.
Mex1oBepOUYHBIH HHTEPBAJ TEIIOCYETYNKOB — 4 rona. IIpu aToM npeoOpa3oBaTenu TeMreparypsl,
npeoOpa3oBaTeN JaBJIEHUS C TOKOBBIM BBIXOJHBIM CUTHAJIOM M NpeoOpa3oBaTeld pacxoia ¢
UMITYJbCHBIM BBIXOJOM JPYI'MX IPOU3BOJUTENIEH IOBEPSAIOTCS COIJIACHO COOTBETCTBYIOIIEH
METOJUKE C NEPUOANYHOCTBIO, YKa3aHHON B MX TEXHUUYECKON TOKYMEHTALIHH.

BHeouepenHoll moOBepke IMOJUIEKAT TEIUIOCYETYUKH B CiIydae yTpaTbl CBUAETEILCTB
MIPOXOKJICHHUSI UMU NTEPBUYHON W/WIIN NEPUOANYECKON MOBEPKHU (IIOTEpsi JOKYMEHTOB, pa3pylLIeHHe
TIOMO, HECYIIMX TOBEpUTENbHbIE KileiiMa). BHeouepenHas moBepKa BBIMOIHSAETCS 10 MporpaMMe
MEPUOINYECKON TOBEPKH.
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[Ipu pemonTe TeriocyeTunka MetToaoM 3ameHbl Cb odopMisieTcss HOBBIN MAcOPT WIJIM HOBOE
CBUJICTEIBCTBO O IIOBEPKE HA TEIUIOCYETUYHMK HA OCHOBAHWMM JEHCTBYIOIIUX OTMETOK O IOBEPKE B
[acropTax 3JIE€MEHTOB TEIIOCYETYUKA WM UX CBUJIETEIBCTB O MOBEPKE.

[Ipu pemoHTe TemiocyeTunKa METOI0M 3aMeHbI ero coctaBHbIX yactedt (UM, IIT, I11, ITPN),
MOCNeHNE JOKHBI UMETh JEHCTBYIOIEe CBUIETENHCTBO (MJIM OTMETKY B IAclopTe) O MOBEPKE.
WNudopmanus 000 Bcex 3aMeHaxX COCTaBHBIX YacTel TEMI0CYETYHKA BHOCUTCS B €T0 IacIopT.

[Ipu pemoHTe TeriocueTynka MmyTeM peMoHTa ero coctaBHbIX 4acteil (Cb, UM, IIT, I1/],
ITPN) nepBUYHOI1 TOBEPKE MOJJIEKAT TOIBKO T€ COCTABHbBIE YAaCTH TEIIOCYETYHKA, KOTOPbIe ObUIN
MTOABEPTHYTHI PEMOHTY.

IToBepka TemiocyeTYMKa MPOU3BOAUTCS COIVIACHO METOJMKE, U3JI0KEHHOM B “PykoBoacTBe
1o skcruryarauu. Yacrs I17.

12 NMpaBuna xpaHeHUs U TPAHCNOPTUPOBAHUSA

TpancnoptupoBaHue  TEMJIOCYETYMKOB  MPOM3BOJUTCA B YNAKOBKE  HPEAIPUATHS-
nusrorosutens. ¥Ycnosus Tpancnopruposanus no 'OCT 15150.

TennocyeTynkn TpPaHCIOPTUPYIOTCS BCEMH BHJAaMM TpaHCIOpTa (aBHALlMOHHBIM B
OTaIlJIMBAEMOM IE€pMETU3UPOBAHHOM OTCEKE) B KPBITBIX TPAHCIIOPTHBIX CPEACTBAX B COOTBETCTBUU
C MpaBWJIaMH N1€PEBO3KH, AEHCTBYIOLUIMMH Ha 3TOM BUJE TPAHCIOPTA.

XpaHEHHE TEIUIOCYETYMKOB B YIIAKOBKE JOJKHO COOTBETCTBOBAThH YCJIOBMSM XpaHeHHus 1 mo
I'OCT 15150.

MakcuManbHBI  CpOK MpeObIBaHUS TEIJIOCYETYMKAa B COOTBETCTBYIOIIMX  YCIIOBHSIX
TpaHCHOPTUPOBaHUA 1 MecsIl.

13 MNapaHTUM nsrortoBuTens

lapanTuiiHblii CpoK SKCITyaTanuu — 18 MecsleB co HS NPOAaXH TEIUIOCUETYMKA IMPU
COOJTFOICHUH TIOTPEOUTENEM YCIOBHI JKCILTyaTallud, XpaHEHHs, TPAHCTIOPTUPOBAHUS M MOHTaXa,
YKa3aHHBIX B pyKOBOJICTBE IO dKCIUTyaTalUu.
lapanTus pacmpocTpaHsieTcsl HA BCE COCTaBHBIE YaCTH TEIJIOCYETUYMKA: CHCTEMHBIN OJIOK,
M3MEpUTENIbHbIE MOy, MpeoOpa3oBaTeiny TeMmIepaTypbl U JaBlIEHUS, KPOME aKKyMYJISTOPHOM
Oarapeu 1l UCTOYHUKA OecriepeOOHOr0 MUTAHUS U TUTHUEBOTO 3JIEMEHTA JIJIsl BCTPOSHHBIX YacoB,
TFapaHTUIHBIA CPOK HKCILTYyATALMKU KOTOPBIX YCTAHABIMBAETCA UX U3TOTOBUTEIISIMH.
B npenenax rapanTuitHOro cpoka JOIMyCKaeTCsl XpaHEeHUE U3/eUs B YIAaKOBKE U3TrOTOBUTEIS
B cootBeTcTBUU ¢ TpeboBarusMu [[OCT 15150 B TeueHne 6 MecsIieB co THS MPOIAAKH.
NsrotoButens o0ecrieunBaeT PEMOHT WJIM 3aMEHY TeIJIOCYETUYMKA B IEJIOM WIIH OTACIbHBIX
0JIOKOB B TEUEHUE TapaHTUHHOTO CPOKA MPU BHIMOIHEHUU CIEIYIOMINX YCIOBHIL:
— He OBUIM HApYIIEHBI YCIOBUS IKCIUTYaTaIllK, XPaHEHHUs, TPAHCIIOPTUPOBAHUS U MOHTAXKA;
— HE HapyYIICHBI TNIOMOBI N3rOTOBUTENS (PETHOHATBLHOTO MPEICTABUTEI);
— MOHT@XHbIE M IyCKO-HaJaJo4yHble paboThl MPOU3BEIACHBI CHEIHATU3UPOBAHHON
opraHusalyei, UMeromIeil T0MycK Ha MPaBo BHIMOJIHEHHs YKa3aHHbBIX paboT;
— MpeabsBIIeH macnopT Ha TeruiocueTyrnk ¢ otMeTkoi OTK u oTnena cOwita.
lapanTuiiHbId CPOK OKCIUIyaTallMM IIPOJUIEBAETCS HAa BpEMs, B TEUEHHE KOTOPOTO
TEIJIOCUETYMK HAXOAWICA B TapaHTUHHOM PEMOHTE.
[lo ucreyeHuu rapaHTUMHOTO CPOKA PEMOHT OCYILIECTBISETCA MO OTACIBHOMY IOTOBOPY
MeXy MOTpeOUTEeNeM U U3TOTOBUTEIIEM.
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MpunoxeHus

MpunoxeHne A. Cxema coctaBneHus ycnoBHoro o6osHavyeHuns Cb

CB - XX - XXX - XXX/ ... /XXX
1 2 3

rac:

1 — BapuaHT UCTIOTHEHHUS:
— 04 — MeTaindeckuil mKad CUCTEMHOTO 0J0Ka COCTOMUT M3 2-X YacTeil: OCHOBHOTO 0JIOKa
U JTUCIUICHHO-KIIABHATYPHON TAHENNW; OCHOBHOW OJOK COJEpKUT OJIOK TMHUTaHUS,
MaTEPUHCKYIO IUIATY C IIECThI0 YHUBEPCAIBHBIMU CIOTaMU, IJIATy TMOJIKIIOYEHHH, OTCEeK
JUIS aKKyMYJSITOpa; Ha JUCIUICHHO-KIABHATYPHON TAHENH PACIONOXKEHB an(aBUTHO-
nudposoit  mucreit (4 crpoku mo 20 cuMBOJIOB) W KiaBuarypa. Jlomyckaercs
MOJKIIOYeHHE 110 16 U3MEpHUTENbHBIX MOAyJIeH u KOHQHUTrypupoBaHHe 10 4-X

HC3aBHCHUMBIX Y3JIOB YUC€Ta.

— 05 — coxkpamieHHass MOIU(UKAIMS: KOPIYC BBIIOJHEH M3 YAApPOIPOYHOM IJIacTMacChl,
BJIBOE€ COKpAIllEHO MAaKCUMaJdbHOE KOJIMYECTBO Yy3JI0OB ydeTa M  KOJIUYECTBO
MIOAKJIIOYAEMbIX M3MEPUTENbHBIX MOJYJEH, OTCYTCTBYET BO3MOKHOCTH MCIIOJIB30BaHUS

BCTPOEHHOTO Oecrepe0oitHOTo 0JI0Ka MUTAHUS M TUTIAT PACIIUPEHUS.

2 — XapaKTepHUCTUKH OJ0Ka MUTAHUS:

— 0 — OJIOK TUTaHUS OTCYTCTBYET;

— BII — 610K muTaHust OOBIYHBIN;

— BBII07 — 610k 6eciepe0oiHOTO MUTAHUS C AKKYMYJISITOPOM €MKOCThIO 7 A*y;
— BBII12 — 610k 6eciepe0oHOTO MUTAHUS C AKKYMYJISITOPOM €MKOCThIO 12 A*y;

3 — HaJIM4YMe TIaT PACIIUPEHUS:

— VIIII — ycTpOKCTBO IeyaTu IPOTOKOJIOB Ha IPUHTED;
— RS485 — nata unrtepdeiica RS-485;
— USB — nnara unrepdeiica USB;

- -n — mIaTta UHT %t i — KOJIMYECTBO IOIJEPKUBAEMBIX ILIATON
LW-n ara eperica LonWorks, rae n OJIMYECTBO ITIOJIJIE ae aro
y3n0B cet LonWorks. Kaxnprii y3en oOecrieunBaer mepeaady B CeTh JAHHBIX OJHOTO

y31a ydera terocueruynka MKTC;

— IITB-n — mjaTta TOKOBBIX BBIXOJOB, TZJ€ N — MaKCHMAaJIbHOE KOJHYECTBO TOKOBBIX

BBIXOJIHBIX CUTHAJIOB, BBIpa0aThIBAEMBbIX IJIATOH;
— GSM - GSM mozewm;
— PM — paguomonem;
— 0 — n1aThl pacIMpeHus: OTCYTCTBYIOT.

Ilpumep o6o3nauenus Cb, kotopelii wuMmeer OOk OecrepeOOWHOTO MHUTAHHS

C

aKKyMYJISITOPOM €MKOCTBIO 7 A*u, yCTpOHCTBO mNedaTH NPOTOKOJIOB Ha MPUHTEp, MHTEpdeiic
RS485, uarepdeiic USB:

Cb - 04 — BBII07 — YIIII/RS485/USB
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MpunoxeHne b. Cxema cocTtaBneHus ycrnoBHoro o6osHayeHns UM

MXXX - X — IyNNNXY -X -X - X

123 4 5 6 7 8
rue:
| — KOJMYECTBO BXOAAIIMX B €r0 COCTaB 3JIEKTPOMArHUTHBIX MpeodpaszoBaTeneil pacxona (0 nim 1);
2 — KOJIMYECTBO KAaHAJIOB W3MEPEHUs TEMIIEpaTypbl, paBHOE MAaKCHUMaJIbHOMY YHCIY

nojkiIoyaeMbix kK UM npeobpazoBarteneii temnepatypsl (0, 1 nm 2);

3 — KOJIMYECTBO KAHAJIOB U3MEPEHHUSI IaBIICHUS, PABHOE MAKCUMAJIBbHOMY YUCIY MOAKIIOYAEMBIX K
WM npeobpazosareneii gasnenus (0 umm 1);

4 — tun xoHcTpykiuu UM:

— W5 — wu3MepUTENnbHBII MOIYJb COCTOMT M3 IEPBUYHOIO BIIEKTPOMAarHUTHOTO
npeoOpa3oBarens pacxoja, Ha KOTOPOM YCTAHOBIIEH 3JIEKTPOHHBIM Oyok (cM. Puc3).
Ucnonw3yercss mpeobpaszoBarens pacxoma mnpousBojactBa OO0  «MuTennpubdop» ¢
IUTACTUKOBBIM KOPITYCOM M BHEIIHKE IIpeoOpa3oBaTesin TeMIepaTypsl U qaBieHus. [nara
MOJKJIFOYEHU pacnojioxkeHa B kopnyce Ob;

— M6 — wu3MepuTenbHBII MOAYJIb COCTOMT W3 IEPBUYHOIO 3JIEKTPOMAarHUTHOIO
npeoOpa3oBarens pacxoia, Ha KOTOPOM YCTAQHOBJIEH JJIGKTPOHHBIA OJOK H
MIPEAYCMOTPEHBI MTOCAJJOYHbIE MecTa JUTSL MOZYJIBHBIX (BCcTpanBaeMbIX)
npeoOpaszoBareneil Temmeparypel U gaBieHus (cm. Puc4). [lnata nonkmroueHuit
pacmnofoxeHa B koprnyce Ob;

— K5 — usmepurensHbIi MOAYNb € TUIOM KOHCTpYKIHMH K5 1mogo0GeH mo KOHCTPYKIMH
U3MEpUTENIIbHOMY MoAyiaro Tuna M5, 3a wuckitoueHueM TOro, 4TO HCHOJB3YETCS
MEepBUYHBIN TIpeoOpa3oBaTens pacxoma mnpousBoactBa OO0 «BTK IIpom» wumm
AHAJIOTHYHBIA C (TOPOILIACTOBBIM MOKpbITHEM (cM. PucS). Ilnara mnoaxmoueHuin
pacnonoxeHa B kopmyce Jb.

5 — mapaMeTpsl IEPBUYHOTO MpeoOpa3oBaTelis pacxoaa:
— NNN — guameTp ycioBHOToO mpoxoga B mMujuuMmerpax: 15, 25, 32, 40, 50, 65, 80, 100,
150, 200, 300;
— X —tun coenunenus: ® — ¢annessiid, P - pe3r00Boii;
— Y — tum pe3sOnl: 1 — mroiimoBas, 2 — merpuueckas, 3 — mo 'OCT CBB 307-76,
OTCYTCTBYET — JJis (DJIaHI[EBOTO COEAMHEHNUS;
— OTCYTCTBYET, €CJIH IIEPBUYHBINA peoOpa30BaTellb pacxoa OTCYTCTBYET.
6 — mpeaensHO nonycTumMoe pabouee nasinenue, Mlla:

— 1,6, mu6o 2,5;

— oTcyTcTBYET, ecnu [IP orcyTcTByeT.
7 — HanM4KMe pEBEPCHOTO PEeKUMAa:

— P —ecnu peBepCHBIN PEXKUM ECTh;

— OTCYTCTBYET, €CJIM PEBEPCHOT0 pexuma HeT win eciau [IP orcyrcrByer;
8 — HaIMYMe JOTMOTHUTENBHOTO HHTEpdeiica cBsa3u RS-485:

— RS485 — ecnu nononuuTenbHBIN HHTEPPENC €CTh;

— OTCYTCTBYET, €CJIH JOTIOJIHUTENbHBINA HHTEP(ENC OTCYTCTBYET.

IIpumep Nel. MI121 — K5 — Jy50® — 2,5 — P — o6o3nauenne MM, mmeromero 1
npeoOpa3oBaresib pacxofa M BO3MOXKHOCTb HMOJKIIOUEHHS 10 2-X BHEIIHUX IpeoOpa3oBareneit
TeMriepatypsl U 1 BHemrHero mnpeoOpaszoBatens naBieHus. Tunm koHcTpykumm KS. TlepBuunbiii
npeobpaszoBarens pacxoga ly = 50 MM, Tun npucoennHeHus — (GraHIEBbId, npeaensHoe padoyee
nasienue 2,5 MIla, peBepCHBIN PEXUM.
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Ilpumep Ne2. MI121 — U6 — Ay25® - 1,6 — RS485 — oGoznauenne UM mopynbHOI
KOHCTPYKLIMU, MMeroniero 1 mpeoOpazoBaTenb pacxoja M BO3MOXKHOCTb MOJKIIOYEHHUS 10 2-X
npeoOpasoBareneii Temmneparypel W 1 mpeoOpaszoBarens pAaBiaeHus. Tun KoHCTpykumm U6.
ITpeoOpasoBarens pacxoxa Jly = 25 MM, TUI NpHcoeTuHEHNs — (IIaHIEBBIH, MIpeaesbHOEe paboyee
nasnenue 1,6 Mlla, peBepcHoro pexxuma HeT. UM 0060pynoBaH JOMOTHUTEIBHBIM HHTEPQEHcOM
cBsa3u RS485.

IIpumep Ne3. MO021 — o6o3Hauenue MM, uUMEOMIET0 BO3MOXHOCTh TOIKIIOYCHHS 2
npeoOpasoBarenei TemnepaTypsl 1 1 mpeoOpa3oBaTess JaBICHHUS.
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MpunoxeHune B. PacnonoxeHne KOHCTPYKTUBHBbIX 3rieMeHTOB CB MKTC
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NMpunoxeHue I'. PacnonoxeHne pa3beMoB Ha CUCTEMHOM OJoKe
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MpunoxeHue . O6wan cxema nogknroyeHna MKTC
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MpunoxeHue XX. Cxema MOHTaXa Ha nnarte nogkno4veHmn ana UM
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MpunoxeHune 3. Knro4y ana moHtaxa moaynbHbix MT v MM

TpyOuatsrii K104 JUIst MOHTa)ka MOAYIbHBIX (BcTpauBaeMbix) [1T u I1/] mpuobperaercs no
OTJIETTLHOMY 3aKa3y, JJM0O0 MOXET ObITh M3TOTOBJICH M3 CTadbHON TPyOkH 18 x 2.0 mo crnemayroomemy
4epTEXKY:
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MpunoxeHune U. PacnonoxeHne mect nnoMmounpoBaHus

MnomOupoBoYHaA Yawka 3alnTHaA NacTUHA

MnaTa
noaknYeHui

Puc. U-1. PacnonokeHue mioMOMpPOBOYHOM YaIlIKK Ha TUIaTe MoAKIoueHu# st UM ¢ tumom

koHcTpykuuu U5, N6 u KS.
Maata 3aLuuTHBIA NepexkAo4aTens
MOAKNKOUEHUM "MoHTaxHbi"

\

OTBepcTHsa ANS
MAOMBUPOBAHUA ABEPLbI

Puc. 1-3. PacnonoxeHue 3auTHOrO NEPCKI0YATCIIA HA CUCTEMHOM O1oke
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MpunoxeHue K. luarHocTtuka owunb0K namepeHus Ha gucnnee MKTC

[lpy wHAMKAUMM TEKYIIMX 3HAUYEHUH M3MEPSIEMbIX MapaMeTpoB,

B Ciy4ae OUIMOKH

W3MEpEHUs, BMECTO YHCICHHOTO 3HAYCHHS BBIBOAUTCS COOOIIeHHE 00 OmMOKe (CM. TaKXke pasfeln
«9.2.1»). PacmudpoBka 3TrX cooOlIeHN# TpuBeAcHa B TaOIHUIIE:

Omuoka 3HayeHue OIMOKH

<MuH 3nauenue mnapamerpa (Gv, t, P) MeHblIe yCTaHOBIEHHOIO MHHHMMAJIbHOTO
JnormycTuMmoro 3HaueHusi (cMm. pasnen «llapameTpbl HAacTpoWKHM KaHaloB Yy3ja
yueray). llpu ommOkax BBIXOIA 3a AHWAMA30H pPE3yabTaT HM3MEPEHUS MOXKHO
BBIBECTH Ha JUCIUICH, HAKAB M yAepkuBas kiaBumry «Shifty.

>Maxc 3nayenune mnapamerpa (Gv, t, P) Oonplie yCTaHOBIEHHOTO MaKCHMAIbHOTO
JIOITYCTUMOTO 3HAYEHUSI.

<lIpenPes | 3nauenue napamerpa (Gv) MEHbIIE YCTAHOBJIEHHOTO MPEAENbHO AOMYCTUMOTO
PEBEPCHOTO 3HAYECHUS.

3alKajl 3amkan AIIIl mpu wm3mepeHun B gaHHOM wm3MepuTenbHoM KaHaie (Gv, t, P).
BepositHas npuunHa — 3aMbIKaHHE MEXAY U3MEPUTEIbHBIMU LEMSAMH U «3eMJIeH»
VI HEMCIIPABHOCTb.

lycraaTp | Jnsg kanana Gv. CpabaTbIiBaHHE JaTYMKA TyCTOM TPYOBI.

SamkanOn | 3amkan ALIl npu u3smepenuun B «omopHom» kanane. st Gv — 3To KaHal
M3MEPEHMS] TOKA B KATYILKE JJIEKTPOMArHuTa; JUis t — KaHaJl U3MEpPEeHUsl TOKa B
TEPMOCOIIPOTUBJIEHUSAX, [ P — KaHanm wuW3MepeHUs HANpsKEHHUs [UTAHUS
TeH30MocTa). BeposiTHast mpuymHa — 3aMbIKaHHE MEXAY U3MEPUTEIbHBIMU LETSIMU
U «3EMJIEI» UM HEUCIIPABHOCTD.

On<MuH Cursan npu U3MEpPEeHHH B «OMIOPHOMY» KaHajle MEHbIIIE MUHUMAIBHO JOMYCTUMOTO.
BeposTHas npuunHa — 0OpbIB B LIENTM U3MEPEHHsI UM HEHCTIPABHOCTb.

[lepexocOn | CurHan npu U3MEPEHHH B «OMOPHOM)» KaHajle CHUJIbHO M3MEHSETCS OT LMKJIAa K
nuKiny. BeposTHas nmpuuMHAa — 3aMbIKaHUE MEXAY W3MEPUTEIbHBIMU LEMSAMH U
«3eMJIe» WIJIM HEUCTIPABHOCTb.

HerCeasu | [{ns kananoB Gv, t, P. Her cBsi3u ¢ M13MEPUTEIBLHBIM MOJYJIEM.

<0 Hnst W. PaccuutanHoe 3Ha4€HHE TEIJIOBOM MOITHOCTH MeHbIIe (.

dt <Mun Hns W. PasHocTh TemmepaTyp MeEHbIIE€ YCTAHOBJIEHHOTO MHHUMAIbHOTO
JIOITyCTUMOTO 3HAYEHUSI.

OTrkas_G Jnst W. O3Hauaer oTka3 B 0IHOM U3 KaHaioB GV, y4aCTBYIOIIMX B pacyeTe Teruia.

Inan_G Jns W. O3HauaeT BBIXOJ 32 YCTAHOBJIEHHOE€ MHHUMAJIbHOE WM MaKCHMaJbHOE
JIOMYCTUMOE 3HAUYE€HHUE B OJJHOM M3 KaHaioB GV, y4aCTBYIOIIUX B pacueTe Teria.

OTkas_t Jnst W. O3HagaeT 0TKa3 B OJJHOM M3 KAHAJIOB t, yHaCTBYIOIIMX B pacyeTe TEIlIA.

Ivian_t st W. O3HauaeT BBIXOJ 33 YCTAHOBJIEHHOE€ MHUHUMAJIbHOE WM MaKCHMaJbHOE
JIOIIyCTUMOE 3HAYE€HHE B OJJHOM M3 KAHAJIOB t, yYaCTBYIOIIIMX B pacyeTe TeIula.

Orkas_P JUia W. O3HauaeT 0TKa3 B OJHOM U3 KaHAJIOB P, y4acTBYIOIIMX B pacueTe TerJa.

Iman_P Jns W. O3HayaeT BBIXOJ 32 YCTAHOBJIEHHOE€ MHHUMAJIbHOE WM MAaKCHMaJbHOE
JIOMYCTUMOE 3HAUYE€HHE B OJJHOM M3 KaHAJIOB P, yuacTByIOIMX B pacyeTe Teria.

HetrJJanHerx | KaHam He HACTPOEH UITM OTCYTCTBYET.
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MpunoxeHue J1. Bo3aMOXHble HEUCNPABHOCTU U CNOCOOLI NX

yCTpaHeHus

BHemHue nposiBjieHust

Bo3moxkHas npuyuHa

Cnoco0 ycTtpanenust

Tennocuetynk He paboTaeT
(HE TOPUT CBETOAUO " Ha
nuieBoi manenu Ch)

Her HanpsbxeHus nuranus
2308

[IpoBeputh UCITPAaBHOCTH
MTOJABOJIKY TUTAHUS

BrikiroueH TymOiep ceTeBoro
U TaHUS

Y CcTaHOBHUTH TyMOJIEp CETEBOTO
MUTaHMS B BEpXHEE
MIOJIOKCHHE

Ileperopen npenoxpaHuTesb

3aMEHUTD NIPETOXPAHUTEIID

[TP noka3sbIBaeT pacxon
BOJbI, paBHbIi 0 pu
HaJINYUH HEHYJIEBOTO
pacxozna

HeucnpaseH niy HeNpaBUIbHO
HACTPOEH JaTYMK ITyCTOU
TpyObI

BBIKTIOUNTHE AATYMK TYCTOM
TpyOBI (cM. pasaensl 7.3.4 u
9.2.3.5)

He ynaercs BoiiTH B pesxum
peraKkTHpPOBaHUSA
MapaMeTpoB TEIMIOCYETUHKa

3anIMTHBIN NTEPEKII0YaTEehb
«MoOHTaXHBIiT» CTOUT B
MOJIOKEHUH «Ony.

PenaktupoBanue BO3MOXXHO
TOJIBKO B PEKMME HaJIaKu!
ITocTaBUTE 3aIUTHEBIN
MepeKIIoYaTeIb
«MOHTaKHBIN» B IIOJI0KECHUE,
MIPOTUBONOJ0XKHOE «Ony.
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MpunoxeHue M. KapTa HacTpoukmn napameTpoB y3na y4yeTa

JlanHast kapTa 3aroyHsIeTCd MOHTaKHOM OpraHM3aluel Mmocjie MOHTa)ka TEeIIOCUeTYHKA s
KaXJa0ro y3jga ydcTa, O6CJIy)KI/IBaGMOFO TCIIJIOCYCTUYMKOM, OTCBhLIACTCA q)HpMe — HU3TOTOBHUTCIIO U
CIIY>)KUT OCHOBOH JUIsl OKa3aHUSI KOHCYJbTAIMi B Mpollecce dKCIUTyaTalluy TeriocueTunka. Kapra
3aIIOJIHACTCA 110 ITOKa3aHUsAM Ha AUCIIIEC TCIINIOCUCTUHUKA.

Bce mons kaptel oOsi3arenbHbl s 3anonHeHus! Ilpu orcyrcTtBum nmoboro mapamerpa

HE00XO0AMMO MOCTABUTH NMPOYEPK.

ITapamerp

3HaueHue

DaTa u BpeMda:

MKTC N:
Bepcusa:
IlapaMeTpsl v3J1a yueTa
ITapamerp 3HavyeHue

No y3na yuera:

CxemaVYu:

dopmysia: Q=

IlapaMeTpbl H3MEPHUTEIbLHBIX MOIVJIECH
3navyenue pasa UM Ne:
ITapamerp
M1 5 0\% V) M3 M4

Tl :
Anpec:
oy :

IlapaMeTpbl pacueTa TeNJ0BO YHEPIruu

ITapamerp

3HaueHue

Cuuxp. M u Q:

dt<min:

dtmin:

W<O0:
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ITapaMeTprl KaHAJIOB V34 VIeTa
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ITapamerp

3HadyeHMe 1JI51 KaHAJIA:

Gvl

Gv2

Gv3

t1

2

t3

Kanas:

SHaueH:

IrBOmMO :

MUHUMYM :

IJrBMUH :

Makc:

IreMakc:

[lpenPeB:

IrePer:

OIIT :

[IycrTp:

3HaYeHMe JJI9 KaHAJIA:

IMapameTp

P1

P2

P3

txB

Pxs

Kanasn:

B3HaueH:

IrBOwWMO @

MMHVMYM :

IJrBMuH :

Makc:

IreMakc:
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MpunoxeHue H. Npumepbl KOHDUrypauum y3anoB yyeta

Cxewma yuera «PacxomoMepbi»

M1 M2 MM3 nm4 |Gv1 Gv2 Gv3 t1 t2 t3 txs |PopMyna Bbl4MCNEHUA Tenna
M121 M121(M121 HeT [MM1-Gv |MM2-Gv |UM3-Gv [UM1-t |UM2-t (IM3-t |HeT |Het
NM2-t2|MM1-t2|M2-t
NM1-t2
NM1-t
NM2-t2
M121 nPU NPU Het UM1-Gv M1-Gu |UM1-Gn  [UM1-t |UM1-t2|IM1-t2|HeT |HeT
MKTC-M1 [MKTC-M1 NM1-t |MM1-t
MKTC-M2 [MKTC-N2
MO021+MPU [NMPU [MPU HeT [MM1-Gu |MKTC-U1 |[MKTC-U1 [UM1-t [UM1-t2[UM1-t2|HeT |HeT
MKTC-M2 [MKTC-N2 NM1-t |MM1-t
nPu NP [M021+MNPWU [HeT [MKTC-U1 [MKTC-A1 |AM3-Gu |[nporp |nporp [M3-t |HeT |Het
MKTC-W2 [MKTC-12
Cxema yuera «TynukoBas»
M1 M2 M3 M4 |Gv1 Gv2|Gv3 t1 t2 |t3 txB dopmyna Bbl4UCIIEHUs Tenna
M121 HeT |HeT HeT |MM1-Gv  |HeT [HeT NM1-t |HeT |HeT NM1-t2  |Q=M1*(h1-hxs)
MO021+IMPUHeT |HeT HeT [MUM1-Gu  |HeT |HeT UM1-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 1vis-t2
M121 HeT |M121 HeT [AM1-Gv  |HeT VIM3-Gv  [MM1-t |HeT [M1-t2 Q=M1*(h1-hx8)+M3*(h3-hxs)
M-t NM1-t2
NM3-t
M121 et |M121 MO21JAM1-Gy et [AM3-Gv M1t et [T 12 M4t |Q=M1*(h1-hxe) M3 (h3-hxe)
NM4-t2
NM1-Gun YM1-£2
M121 HeT [[TPU HeT |MM1-Gv  |HeT |MKTC-U1 |MM1-t |HeT NM1-t2  |Q=M1*(h1-hxs)+M3*(h3-hxs)
NM1-t
MKTC-U2
M3t 1vis-t2
M121 HeT |M021+MPUHeT [MM1-Gv  |HeT IM3-Gu  [UM1-t |HeT MM1-t2 Q=M1*(h1-hx8)+M3*(h3-hxs)
M-t NM1-t2
MKTC-M1 nM1-t2 i .
MO021+MPU[HeT [NMPU HeT |MM1-Gu  |Het MKTC-112 NM1-t |HeT NMA-t NM1-t2  |Q=M1*(h1-hxs)+M3*(h3-hxs)
Cxema yuera «3akpbITas»
M1 M2 Mm3 M4 |Gv1 Gv2 Gv3 t1 t2 t3 txB ®dopmyna Bbl4UCIIEHUA Tenna
M1t |UM2-t s AN %
M121 M121[HeT HeT [MM1-Gv |UM2-Gv [HeT M2-t2 1M 1-t2 [HET HeT Q=M1*(h1-h2); Q=M2*(h1-h2)
NM1-Gun
M121 MNPU |Het HeT |MM1-Gv |[MKTC-U1 [HeT NUM1-t |UM1-t2|HeT HeT Q=M1*(h1-h2)
MKTC-12
NM1-t |M2-t i
M121 M021[HeT HeT |MM1-Gv |HeT HeT NM2-£2 1M1 -t2|HET HeT Q=M1*(h1-h2)
M121 HeT [HeT HeT [MM1-Gv |HeT HeT MM1-t MM1-t2|HeT HeT Q=M1*(h1-h2)
MO021+MPUHeT |HeT HeT |MM1-Gu |HeT HeT MM1-t |UM1-t2 HeT HeT Q=M1*(h1-h2)
HeT M121|HeT HeT [HeT UM2-Gv  [HeT NM2-t2 M2-t |HeT HeT Q=M2*(h1-h2)
NM3-t
NM2-t [MM3-t2
) : ) NM1-t |UM2-t i |Q=M1*(h1-h2)+M3*(h3-hxs)
M121 M121{M121 Het (MM1-Gv |UIM2-Gv M3-Gv M2-£2 [ IM1-t2 NM1-t2 [NM1-t2 Q=M2*(h1-h2)+M3*(h3-hxs)
NM1-t [NM2-t2
NM2-t2
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M3t
MM2-t
) ] o Mt M2t Mt2], ) [Q=M1#(h1-h2)+M3*(h3-hxe)
M121 M121[M121 MO21AM1-G MM2-Gv [M3-Gu | L 2 Ma-t | ) (o
MM2-t2
MM4-12
M3t
M2t [MM3-t2
) ) o Mt a2t (M2 21 Q=M1*(h1-h2)+M3*(h3-hxs)
M121 M121MO21+MIPV e |AM1-Gy |AM2-Gy  M3-Gu o™ U M -t2{imt-t2| 320 A A o)
M1t [MIM2-t2
MM2-t2
MM1-Gu M1-t2
M121 wer |MPU HeT |AMA-Gv |wer  [MKTC-M1|MMA+t UM1-t2 nporp |Q=M1*(h1-h2)+M3*(h3-hxe)
MMA-t
MKTC-M12
Cxema yuera «OTKpBITas»
M1 M2 um3 UM4 [Gv1  |Gv2  |Gv3 t1 2 |t3 txe :::1';':3’"3 Bbl4MCneHns
AMA A2t M2 | s .
M121 M121 HeT HeT  [MM1-Gv|M2-Gv [HeT nM2-t2lm1-to|HeT NM2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
M1t M2t s *
M121 M121 HeT M021 IM1-Gv [MIM2-Gv et A oHET  [AMA-t Q=M 1*(h1-hxe)-M2*(h2-hxe)
M1t M2t A2 | s A
M021+MPU [M021+TTPV jneT et IM1-Gu|IM2-Gu et o2 HET ot [Q=MT*(h1-hxe)-M2*(h2-hxe)
VM3t
M2+ MM3-t2 | .
M121 M121 M2 Her  AM1-Gy M2-Gy 3Gy [T MVEL w2 w1 2 9I\7I|:\’>A*1(h(3h-:1-:sx)B)-M2 (h2-hxe)
M1t UM2-t2
MM2-t2
M3+t
M2t MM3-t2 | \
M2 M121 MO21+TIPV e [AM1-Gy M2-Gy|M3-Gu |11 MMEL inir.to juwit-2 | SN (0 1-hxe)-M27(h-hixe)
- M1t M2-t2 (h3-hxa)
MM2-t2
IM2-Gu M2t
MMA1-Gu MM1-t2 e ,
M121 M121 [PM MO21 [UIM1-Gv|MM2-Gy IM4-Gn [~ V2L lnia-t(iama-t 9,;";}"*1(h(3h_:1':8")5)"\"2 (h2-hxe)
MKTC-W1 MM2-t2
MKTC-W12 VM4-t2
IM2-Gu M2t
] ~ MM1-GM M1t M2+t [M1-£2 UM1-t2 [Q=M1*(h1-hxs)-M2*(h2-hxe)
M121 M121 nPut wer  IM1-GvIMMZ-GV i\ e [MM2-t2MMA-2[UMA-t [MM2-82 [+M3*(h3-hxe)
MKTC-W12 MM2-t2
Cxema yuera «cTOUHHK»
M1 nm2 M3 UM4 |Gv1 Gv2 Gv3 t1 t2 t3 txB dopmyna Bbl4UCIIeHUs Tenna
M3t
MM2-t Q=M1*h1-M2*h2-M3*hxa
) ) o AMT M2t UMA-t2] L [Q=M2#(h1-h2)+M3*(h1-hxe)
M121 M121 M121MO21MM1-Gy |M2-Gy |m3-Gy Ao MRS a0 e o)
MM2-t2 Q=M1*(h1-hxe)-M2*(h2-hxs)
VM4-t2
U | 310 Q=MTh1-M2"h2-M3 e
) ) Mt m2-t “121Q=M2*(h1-h2)+M3*(h1-hxs)
M121 M121 Mi21uer |M1-Gy JM2-Gy m3-Gy 1P I -2 M-tz dZu it P R )
M1t M2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
MM2-t2
VM3t
MM2-t
M1t (M2t [MM1-t2 s .
M021 M121 M121M021jwer  UM2-Gy [MM3-Gy 0L AN VA Zma-t Q=M2¢(h1-h2)+M3*(h1-hxe)
MM2-t2
VM4-t2
M- \13.12
HeT M121 M121jer |HeT  MM2-Gv [MM3-Gv  |[MM2-t2[VM2-t [IM2-t Q=M2*(h1-h2)+M3*(h1-hxe)
Ve 212
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NM3-t
NM2-t
NM1-t (M2-t MM1-t2 i ,,
M121 MO021 M121|M021|IM1-Gv |HeT NM3-Gv UM2-£2 M1 -2 M-t NM4-t |[Q=M1*(h1-h2)+M3*(h2-hxs)
nNM2-t2
NM4-t2
MM | 1v3-t2
M121 HeT M121|HeT [M1-Gv |HeT NM3-Gv  M1-t [UM1-t2|UM1-t2 Q=M1*(h1-h2)+M3*(h2-hxs)
M-t NM1-t2
NM1-t [NM2-t UM1-42| s .
M121 M121 HeT [HeT [MM1-Gv |M2-Gv |HeT NM2-£2M1-t2 [HET NM2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
NM1-t [NM2-t M *
MO021+MPNM021+MPU  [HeT [M021|UM1-Gu IM2-Gu [HeT UM2-22lM1-t2 [HET NM4-t |[Q=M1*(h1-hxB)-M2*(h2-hxB)

OOmiee 3ameyanue Ko BceM mnpumepam. B kadectBe MO021 nns m3mepeHUs MapameTpoB
xonoaHou Bojbl (MIM4) MokeT OBITh MCIIONIB30BaH 000N U3MEPUTEIbHBIN MOIY/b, BXOJSAIIAN B
mo00# y3en ydera, KOTOPBIA M3MepsieT HYXHYI0 Temmeparypy. Hanpumep, M121, crosmuii Ha
TpyOOIPOBOJIE XOJOMHOTO BOJOCHAOKEHUS Y MOTPeOUTENs (€CIM TOTOBOPHBIMH OTHOIICHUSMHU
MOCTABIIMKA M TOTPEOHUTENs Terja yCTAaHOBJIEHO M3MEPATh MapaMeTpbl XOJOAHOM BOIBI TaKUM
crocobom), unu M121, crosmuii Ha TOANMMTOYHOM TPyOOIpoBoae Ha ucrtounuke Terna (MM3),
IIPU YCJIOBUH, YTO tyz COBIIAJAET C t3.

[Tpumepsr cootBercTBYOT Bepcuu [1O Ttermocuetunka 2.49 u Oonee mno3muuM. Jlns
MpenbIIyIIUX BepcUil HEKOTOpble BapuaHThl HeAocTynHbl. [logpobHee — oM. paszgen
7.2.3 KondurypupoBaHue KaHAJIOB y3Jia ydeTa.

Tennocuyetunk MKTC. PykoBoacTeo no akcnnyataumu. Yacts |. MsgaHue 41-e. 05.12.2013.



