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BBepeHue

Hacrosamee pykoBoactBo pacnpoctpansercss Ha Tteriocuetunku MKTC (manee -
Terocu€Tunkm), cooTBeTcTBytomue TpedoBanusM ['OCT P 51649 u texnudyeckum yciopusim TY
4218-001-52560145-2004.

Ilepen MOHTaXXOM U HCHOJB30BAaHUEM TEIIOCYETYMKA BHUMATEIBHO O3HAKOMBTECH C
HACTOSIIMM PYKOBOJICTBOM.

B cBa3um ¢ mocTosHHOW paboOTOM MO yCOBEPIIEHCTBOBAHMWIO TEIUIOCYETUYMKA B €T0
KOHCTPYKIIMIO M MPOrpaMMHOE 0O0EeCIeYeHne MOTYT OBbITh BHECEHBI M3MEHEHMS, HE yXY/IIAIOIIHNe
€ro TEXHUYECKHE U METPOJIOTHYECKHE XapaKTepUCTHKH, 0€3 MpeaBapUTEIbHOTO YBEIOMIICHHUS.

IlepeyeHb NPUHATHIX 0003HAYEHUH U COKPAIlEeHUI

BII — OJIOK MUTaHUS.

BBII  — 6mok Geciepe®OHOTO MUTAHMSL.

AKIT  — aucneiHo-KiIaBuaTypHas MaHeNb.

Hy — JUaMETP YCIOBHOIO MPOXOAa.

M — U3MEPUTEIIbHBIN MOTYJIb.

K — U3MEPUTEINbHBIN KaHall JaBJICHUS WM KaHa JIaBJICHUS.

KKT  — u3mepuTenbHblid KaHAT KOJWYECTBA TEIJIOTHI.

KP — U3MEPUTEIILHBIN KaHAJl PACXO0/Aa WX KaHaJI pacxo/a.

KT — W3MEPUTEIIbHBIM KaHAJI TEMIEPATYPhl WU KaHal TEMIIEPATYPhI.
I — npeoOpazoBaTesb JaBJICHUS.

[IK — MePCOHAIIbHBIA KOMITBIOTED.

I1P — npeoOpazoBaTesb pacxo/a.

I[IPU1  — npeoOpa3oBaTesb pacxoaa ¢ UMITYJILCHBIM BBIXOJOM.

I[IPD  —mnpeoOpa3oBaresb pacxoaa MIEKTPOMarHUTHBIH.

[T — ipeoOpa3oBaTeb TEMIIEPATYPHI.

PO — PYKOBOJICTBO I10 3KCIUTyaTaluH.

Cb — CHCTEMHBIH OJI0K TeIIoCcYeTYnKa.

TY — TEXHUYECKUE YCIOBU.

vy — y3en yyeta — (yHKIMOHAJbHAs YacTh TEIUIOCUETYMKA, MpeJHa3HAYeHHAs IS

yudeTa TEIJIOBOM 3HEPTUU M NapaMeTpPOB TEINIOHOCUTEINS B OJJHOW CHUCTEME (cucTeMe
OTOILICHHUS, CHCTEME TOPSYEro BOJOCHAOKEHHUS U T.11.).

Ob — 3JIEKTPOHHBIN OJIOK.

Q — TEIUIOBAs SHEPIUs.

M — Macca BOJIbI, TPOIIeAIIas uepe3 TpyOormpoBoI.
A% — 00BEM BOJIBI, IPOIIEIIIHNI Yepe3 TPyOOIpOBO/I.
GuMm — MAaCCOBBIM pacxo.

Gv — 00BEMHBIH pacxo.

h — DHTAJBIINAL.

P — JIaBJICHHE.

t — TeMIIepaTypa.

\\% — TEILIOBAasl MOIIIHOCTb.
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1 Mepbl 6e3onacHoOCTH

K pabotam 1o MOHTaxy, IMOBEpPKE, OOCITYKMBAHWUIO U OJKCIUTyaTallMd TEIUIOCYETYNKOB
JIOTYCKAIOTCS JIMIA, HUMEIOIIME HEOOXOAMMYIO KBaTU(UKALMIO, MPOIIEIIINEe HHCTPYKTaX IO
TEXHUKE O€30MaCHOCTH U 03HAKOMJIEHHBIE C €TI0 HKCIUTyaTallMOHHOMN TOKyMEHTAIUEeH.

MCcTOYHMKOM OMAacHOCTHM IIPU MOHTaX€ M OKCIUIyaTalluHd TEIUIOCYETYHMKA SIBIIFOTCS
ANEKTPUUYECKUN TOK, a TaKKE TEIUIOHOCUTENb, HaXondlluica moja naasienueMm go 2,5 Mlla u
uMeromuii remmeparypy no 150 °C.

[lepen MOAKIIOYCHHEM TETUIOCUCTYMKOB K AJICKTPUUYECKOM CETH HEOOXOIUMO 3a3eMITUTh
Metaunueckuii kopnyc Cb, coeiMHUB MEIHBIM MPOBOJOM CE€YEHHEM He MeHee 1,5 MM° IUHY
MECTHOTO 3a3eMJICHHSI C PACIOJOKEHHBIM B HIKHEH 4YacTH JieBoi O0koBoil crenkun Cb Gontom
3a3emsieHns. HeoOXoaMMo Takke COEQUHHUTH € TPYOONpOBOJOM CIHEIHUAIbHBIMU IIUHAMH 00a
¢nanna ucnonszyembix M.

MoHTax 1 JeMOHTax npeoOpa3oBaresnieil pacxofa U AaBJICHUS JOKHBI MPOU3BOIUTHCS MPU
MOJIHOCTHIO ~ OTCYTCTBYIOIIEM H30BITOYHOM JaBJICHHH B TPYOONPOBOJAE ¥  OTKIIOYCHHUH
TEIJIOCUYETYUKA OT HJIEKTPOCETH.

[Tpu mMoHTaxke, 0OCTY)KUBAaHUU U TIOBEPKE TEIUIOCYETUMKA JOJKHBI coOmronarhes «[Ipasuiia
SKCIUTyaTallid dDJIEKTPOYCTAaHOBOK moTpedurteneity, «llpaBuna TexHHKH O€30MacCHOCTU MPH
HKCIUTyaTallH JIEKTPOYCTaHOBOK motpedutenei» u tpedoanus 'OCT P 51350.

2 Ha3HauyeHMe TennocuyeT4yuka

Temnocuérunkn MKTC npennazHayeHbl Uisi U3MEPEHHsST M yd€Ta KOJIMYECTBA TEIUIOBOM
SHEpruM, OOBEMHOTO M MAacCOBOTO pacxoja, oO0béMa W Macchl, TemIepaTypbl U JaBJICHUS
TEIUIOHOCUTENS! B  OTKPBITBIX M 3aKPBITBIX  CHCTEMax  BOJSHOTO  TEIUIOCHAOXKEHHUS,
TEIJIONIOTPEOICHUSI W TEIJIOOTBEICHUS; 00BEMHOTO M MAacCOBOTO pacxoja, o0bEMa M MaccChl,
TeMIepaTypbl W JaBJICHHUS BOJBI B CHCTEMax BOJOCHAOXEHHMS M BOJOOTBEJCHUS; OOBEMHOTO
pacxona, o0bema, TeMrepaTypbl U JIaBIEHUS KUAKUX cpel (BOJbI, MOJIOKA, COKOB, aJlKOTOJIbHOM
MPOAYKIHUH C COACPNKAHUEM 3TUIIOBOTO crupTa 10 60% u Ap.) B TEXHOJOTUYECKUX MpoIleccax, B
TOM YHCJIE B IUILEBON TPOMBIIIIIEHHOCTH.

OO6nacTp TMPUMEHEHHS TEMJIOCYETYMKOB: KOMMEPUYECKHMH M TEXHOJOTMYECKH Y4ET Ha
00BEKTaX  TEMJIOIHEPreTHUECKOro  KOMIUIEKCa  JKWJIMIIHO-KOMMYHAQJIBHOTO  XO3sicTBa U
MIPOMBIIIICHHBIX MPEANPHUATUH, HHPOPMALMOHHO-U3MEPHUTEIbHBIE CUCTEMBI, CUCTEMbI KOHTPOJIS U
pPEryJaupOBaHMs TEXHOJOTUYECKHUX MTPOLIECCOB.

3 CocTaB 1 YCTPOMUCTBO TensiocyeT4mKa

B cocrtaB TeminocyeTunka BXOIAT:
— cuctemusii 6110k (CB);
— 10 16 mmeputenbHbix Moayneit (M), 12 u3 KOTOpBIX MOTYT BKJIIOYATh B CBOM COCTaB
AJIEKTPOMarHuTHBIE TPeoOpa3oBaTeIy pacxoia;
— 10 16 nepBuuHbIX npeodpazoBareneil Temneparypsl (I1T);
— 10 16 nepBuuHbIX npeodpazoBareneii gasnenus (I111);
— 1o 12 mepBUYHBIX TpeoOpazoBaTeneil pacxona: AJIEKTPOMAarHUTHBIX (B coctaBe MIM) u
npeoOpaszoBareseil pacxoaa Uik CYETIUKOB BOJBI C IMITYIHCHBIM Bbixo10M (ITPI).
CucremHblii OJOK yCTaHaBIMBAeTCsl Ha CTeHE IMOMEUIeHHs] B YAO0OHOM MecTe, JIETKO
JOCTYITHOM JIJISI TIOJIB30BATENISA, @ U3MEPHUTEIbHBIE MOIYJIU — Ha COOTBETCTBYIOIIUX TPYOOIIPOBOIAX.
Onmun Tertocuetynk MKTC mosker oOcmyxuBath oT 1 10 4 HE3aBUCHUMBIX Y3JI0B yUeTa.
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3.1 CwucteMHbIX ONOK TensiocyeT4YUKa

CucremHBbIi OJOK BBIMOIHACT (GYHKIIMH BBIUMCICHUS, apXUBUPOBAHUS JAHHBIX, MOAECPKKU
uHTepQeiicoB, obecneunBaeT CTaOUIM3UPOBAHHBIM ITMTAHUEM BCE IIEMEHTHI TeTJIOCUETUHKA.

3.1.1 Bapuant ucnosnenus Ch-04

Otot BapuaHT Cb BeIMoHEH B BUIe HACTEHHOTO IKada pasmepamu 266*285%145 mm:

285
266

160
145

342
285

imiimifimifimifismi

029090990990 9%909°0 ©°

0090900900990 9%909°

Pucl. OOuwmii Bua u rabapurusie pazmepsl Ch-04

CucTteMHBIi OJIOK COCTOUT M3 2-X YacTel: OCHOBHOIO 0J10Ka U AUCIICHHO-KJIaBUATYPHOM
naneu (JIKII), koTopeie coeTMHEHBI MEXIy COOON METISAMH.

OcHoBHOI1 6710k coaepkuT (cMm. Puc2):
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MaTEepPUHCKYIO IIATY (IJ1aTy BBIYUCIUTENS);

OJIOK TUTAaHUS CHCTEMHOTO OJIOKa W BCEX MMOJKIIOYCHHBIX K HEMY H3MEPHTEIbHBIX
MOJTYJIEH;

aKKyMYJISITOP PE3€pBHOTO MUTAHMUS, €CIH OJIOK TUTaHUs — OecriepeOoHbIH;

IUIaTy TOJAKIIOYEHUN JUIS IMOJICOCTUHEHHUsT Kalells CeTeBOro MUTaHWs, Kabened JIMHUMA
CBSI3U C U3MEPHUTEIHHBIMU MOYJISIMHU U KaOelneil pa3muyHbIX HHTep(eiicoB;

TepMOBBOJIBI [UISI ATHX KaOeyeid;

IUTAHKY JUTS KPETUIEHHUS] METAIJIOPYKABOB M/HITH KaOesen.

OCHOBHOH 610K MarepuHckas naara

/ Mhata HOAMPOHGHMﬁ\ CAoTbi NAaT pactumpeHns e

Enok nuTaHusa
(non naatoii
NOAKAIOYEHHH )

Bonr |
3a3eMAEHUA ARKYMYAATOPR

F'epmoBBOAbI

[ThaHKa KpenneHHs MeTaAMoPyKaBoE

Puc2. Pacnonoxenue anementoB Ch-04

MarepuHcKkasi IjIaTa CoJIepKUT MUKPOKOHTPOJIIEP, YIPABISIOMINI HpoiieccaMi 00paboTKu
JAHHBIX B TEIUIOCYCTYUKE, YHEPrOHE3aBUCHMYIO TaMSTh Ui XpaHEHUsS apXHBOB, MUKPOCXEMY

YacoB pEAJbHOTO BPEMEHU U KalleHJaps C JIMTHEBBIM DJIEMEHTOM pE3epPBHOTO TUTAHHS,
untepdeiicel RS-232 u RS-485.

Ha marepunckoli miuate Takke pazmenieHsl (cM. puc. I'-1 Tlpunokerus ') mecTs CIOTOBBIX
pa3zsémoB (XS1...XS6) st yCTAaHOBKH TIAT PACITUPEHUS:

ycTpoicTBa nevatu mpotokosoB Ha npuHTep (YIIII) — yctanaBnuBaercs B cioT XS5;
TJIaThI JIs 3anucu apxuBoB Ha USB ¢ummi-auck — ycranaBiuBaeTcs B CIOT XS6;
mwiatel GSM Mozema;

IJIaThI PErYJIUPOBAHUS TEMIIEPATypPhl TEIIOHOCUTETIS;

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

riatel uHTEpdeiica LonWorks;
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— TUIaThl TOKOBBIX BBIX010B 4-20, 0-20 wmm 0-5 MA (ITTB);
— TUIaThl 9acTOTHBIX BBIX0/10B (ITYB);
— TIJIaThl AUCKPETHBIX BXOJIOB;
— TIUJIaThl AUCKPETHBIX BBIXOJIOB.
[Tnatel pacmpeHus MOTYT YCTaHABIUBATHCSA B JIO0OW CIOT MaTEPHHCKOW IUIATHI, €CITU HE
YKa3aHO UHOE.
Bce miartsl pacmmpenus, kpome USB, raqbBaHUYECKH M30JMPOBAHBI OT MAaTEPUHCKOM TUIATHI
KaK 10 MUTaHHIO, TaK U TI0 UHTEPEicy.
Homenknatypa muat pacliupeHHs MOXKET pacUIUpATbCsS, HampuMep, IS pealu3aluu
pa3nUYHbBIX HHTEP(]ECOB AJIsl CBS3H ¢ BHEITHUMH YCTPOHCTBAMH.
Paznémbr mnTEepdeiico RS-232, USB u LPT BeIXoAsST Ha mpaBylo OOKOBYIO CTEHKY
OCHOBHOTO OJIOKa U 3aKPBIBAIOTCS 3aLIUTHOW KPBILIKOM.
Nutepdeiicet RS-232 u RS-485 (oTkimrouarommiicsi Mpu MOJIKIIOYEHUH K pazbemy RS-232)
BXOJIAT B 0a30BYI0 KOMIUIEKTAIUIO CUCTEMHOro Onoka. OcranbHble HHTEPEHCH peaTnu3yroTcs ¢
MTOMOMUIBIO TJIAT PACIIUPEHUS.

Baok nutanusi Cb MoxeT ObITh ceTeBbIM MiH OecriepedoitapiM (BBIT).

BBII o0ecnieunBaer mNUTaHHWE TEIJIOCYETYMKA OT BCTPOCHHOTO aKKyMyJsTOpa MpH
nponajgaHnuu cereBoro HanpsbkeHus. [lepexmouenne nutannss MKTC ¢ ceTeBoro Ha aBTOHOMHOE U
00paTHO OCYIIECTBISETCS aBTOMATHUYECKU, B 3aBUCUMOCTH OT BEITUYHMHBI HAMPSDHKEHUS B CUIOBOU
cetu. Mcrounukom sHeprum st nutanud MKTC B aBTOHOMHOM peXKUME CIY>KUT BXOJAIIasl B
cocraB Cb akkymynstopuass Oarapess (AKB) ¢ HoOMuHanpHBIM HampsokeHueM 12 B u ¢
HOMHUHAJILHOM JIEKTPHUECKONU EMKOCTBIO 7 miH 12 A*4ac (B 3aBUCHMOCTH OT KOMIUIeKTanuu). [Tpu
HeoOxomuMocTu  Jomyckaercss mnpumenenne AKB ¢ apyruMm  3HadeHWEM  HOMHHAIBHOM
anekTpuieckoil €mkoctu (HO He MeHee 7 A*uac). O pabore MKTC B pexume aBTOHOMHOTO
MUTAaHUS CBUACTEIIbCTBYET MEPUOANYECKOE, TPUMEPHO 1 pa3 B CEKyH]ly, MUTAaHHE CBETOJIMOIHOTO
nHaukaropa nutanus Ha JIKII.

MaxkcumainbHoe BpeMsi aBToHOMHON paboTsl MKTC (T, gac) MOXHO OIEHUTH TIO GopMmyIIe:
T~=4C/(N+2), tne C — éMkoCcTh akkyMmyisiTopa B A*yac, N — KOJIMYECTBO H3MEPUTEIHHBIX
monynei, moxakmodeHHbix k Cb. Ilpu pabote B aBTOHOMHOM pexume BBII konTponmpyer
HanpspkeHue Ha AKDBb u aBromarndecku BbikiodaeT nuranue MKTC npu CHMXKEHUH 3TOro
HanpsokeHus 10 11 B s mpemoTBpamienust nepepaspsga Oarapeu. [lpu mosiBieHun pabodero
HanpspkeHus B cuiioBod cetu bbII BoccranaBiauBaeT nutanue Bcex y3inoB MKTC u nmpousBoaut
3apsan AKBD.

BHUMAHMUE! Ilpu oTK/II04YeHMH CeTEBOr0 HANPSKEHWs] HA mepuoa 0ojiee 7 CYTOK
HeoOxogqumo otka0YuTh AKB BO m30e:kanme eé mnepepaspsaga. Beixox u3 crpos AKBD,
BbI3BAHHbIH HENCIOJHEHHEM YKA3aHHOT0 TPeOOBaHUS, He SIBJISIETCH FAPAHTHUHHBIM cJIy4yaem!

Cb MKTC c¢ BBII nocraBnsercs ¢ ycTaHOBIEHHOM, HO He mnonkimouéHHod AKDB Bo
n3bexxanne e€ paspsga B mOpemdKcruryaTanmoHHb mepuon. [logkmiouenne AKDB  gomxHO
IIPOU3BOJIUTHCS] HEMTOCPEACTBEHHO MEpe BBOAOM y3Ja Y4€Ta B SKCILTyaTalllIo, MOCJE 3aBEPIICHUS
MOHTa)ka U MPOBEPKHU Bcex ero anmemeHToB. [loakmouator AKDB, npucoennHuB KpacHYO U CHHIOIO
Konoaku uaymero ot BBIl kabenst cOOTBETCTBEHHO K MOJOXHUTEIHHOMY M OTPHUIATEIHHOMY
HokeBbIM KOoHTakTaM AKDB. Tlomkmouenne (otkmouenne) AKB MoxxHO TpoBOIUTH TpH
BKJIFOUEHHOM WJIH BBIKIIFOUEHHOM ceTeBoM mnuTanuu Cb, mpucoeawHuB (CHSB) OQHY WU 00€
KoJ1oaku ¢ koHTakToB AKD.
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Ha nuare moakrouennii pacrnonoxensl (cM. puc. I'-2 Ilpunoxenus I):
— DJIEKTPUYECKHE 3KUMBI JJIsl MOAKIIOUEHHS ceTeBoro nutanus 230B, npegoxpanurenu u
BBLIKJTFOYATEIb TUTAHUS;
— DJIEKTPUUYECKUE 3)KUMBI I TOJKIIOUEHUS] KaOened JIMHUN CBS3M C U3MEPUTEITHHBIMU
MoayisiMu, kKabenst muHuu RS-485 u np.;
Bce kabenu moaBomsTCs K IulaTe MOMKIIOYSHHN dYepe3 T'e€pPMOBBOJIBI, PACIOJOKCHHBIC B
HIDKHEH 4acTH OCHOBHOIO OJIOKa.

Jucnieiino-kjaaBuarypHas nanes (/IKII) coOpana Ha nBepue mkada, UMEeT KIaBHATypy
(20 xnaBui), 3 CBETOAMOJA WHAWKAIUUA PEXUMOB pabOTHI, TMHAMHUK W >KHIKOKPHUCTALTHYCCKUN
muciiel ¢ noacBetkoil. [lucruielr mmeer 4 crpoku no 20 cumBosoB. JIKII moakmroueHa x
OCHOBHOMY OJIOKY IJTIOCKMM Kabenem ¢ paszbémom. JIpepua Cb, Ha kotopoit cmonTtupoBana JIKII,
CHa0’KeHa 3aMKOM.

3.1.2 Coxpamennass moauukanus cucteMHOro 6Joka (ncnojiienue Ch-05)

ITo cpaBHenmto ¢ BapuanTom Cb-04 Bapuant Ch-05 nMeer MeHbIne rabapuThl U BEC, BIBOE
YMEHBUIEHO MAaKCHUMalIbHOE KOJMYECTBO Y3JIOB y4yeTa M  KOJUYECTBO  TMOAKIIOYAEMBIX
U3MEpPUTENBHBIX ~ MOJAYJEH, OTCYTCTBYET  BO3MOXKHOCTb  HCIOJB30BaHUS  BCTPOEHHOTO
OecriepeOOHOrO OJI0OKa MUTAHUs, OXPAHHOTO NuIel(a U BBIHOCHOTO LU(POBOTO TepMOMETpa s
U3MepeHus Temrepatypbl atMocdepsl. [Inatel pacmmpenus (He 6osee 2-X) MOKHO HCIOJIb30BaTh
TOJIbKO COBMECTHO C YCTPOHCTBOM mnojkiatoueHuss mar pacmupenus (YIIIIP). Ilpu
HEO0OXOUMOCTH MOYKHO MCIIOJIb30BaTh BHENTHUH OJIOK OecriepeOOMHOT0 MUTAHMS.

B ocranpHoM ¢yHkunoHambHOCTE Cb-05 NOTHOCTBIO COOTBETCTBYET (DYHKIIMOHAIHLHOCTH
BapuanTta Cb-04, B T.4.:

— HCHOJB3YIOTCS T€ K€ M3MEPHUTENbHbIE MOJAYIH, TUTaHUE KOTOPHIX U OOMEH JaHHBIMH C
Cb ocymecTBisieTcs 110 OJHOW BUTOM Mape;

— wumeroTcs BerpoeHHble uHTepdeiickl RS-232 u RS-485 (kotopeie, B otinuune ot Ch-04,
MOTYT KCIOJIb30BAaThCS OTHOBPEMEHHO);

— OJIMHAKOBBIE TUCIUICHHO-KIIaBUATyPHBIE MTAHEIN U OAMHAKOBOE MEHIO TEIUIOCUETUHKA;

— Hambonee BocTpeOoBaHHass GyHKIMS 3amucud  apxuBoB Ha USB  ¢umm-auck,
peanu3oBanHas B momaudpukanuu Cb-04 ¢ momompio TaThl pacIMpeHusi, BCTPOCHA B
iary Beruuciurens Cb-05;

— IMOJHOCTBIO COBMECTUMOE IIPOTpaMMHOE obecneueHue AJI1 BCEX BApUAHTOB HCITIOJIHCHUSA
Cb.

JlBa y3ma ydera, peanm3yembie ¢ momoripio Termtocuetunka MKTC nHa 6aze Cb-05,
ITO3BOJIAKOT BECTHU He3aBI/ICI/IMblf/'I yqu B ABYX CUCTEMAxX C pacquOM TGHHOBOﬁ 3Heprm/1 (HaHpI/IMep,
I'BC u oToruieHue), a Takyke — JIOMOJHUTEIIBHO BECTH YU€T Pacxo/ia XOJ0HON BOBI B ClTydae, €Ciiu
KOJIMYECTBO TPYOOIPOBOIOB B KAKOK-IMOO U3 CUCTEM YUeTa TEIUIOBOW SHEPTUU MEHEE TPeEX.

Kopmryc CBb-05 BbInmonHeH u3 yaaponpo4yHoit miactMaccsl. Bun u rabaputHsie pazmepsl Chb-
05 (6e3 yuera KperneXHbIX IUIAHOK) MTOKa3aHbl HA PUCYHKE:
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CBb-05 coctout us:
— OCHOBaHMS (3aIHSAs 4YacTh KOPITyca), B KOTOPOM pa3MEIIAlOTCS BCTPOCHHBIM OJIOK
NUTaHus (B BEpXHEM OTCEKE) U TUIaTa MOAKIIOUYCHNUN (B HIDKHEM OTCEKE);
— OCHOBHOT'O OJIOKa, COJAEpPAIIETo IUIATy BBIYUCIUTENS, MHTETPUPOBAHHYIO TUCILICHHO-
KJIaBHATYpHYIO MaHelb, pa3beMbl nHTepdeticoB RS-232 u USB, 3akpbiBaeMble KPBILIKOIA;
— KPBIIIKH OTCEKa IIaThl MOJAKIIOYEHUH ¢ TePMOBBOIaMHU.

CB-05 umeer aBa Bapuanta ucnonuenus: Cb-05-0 u Cb-05-bII.

Bapuant Cb-05-0 He mmeeT BcTpoeHHOro Ojoka muTaHus. st ero paboTel HEOOXOIUM
BHEUIHUI CETEBOM ajanTep C BBIXOAHBIM IOCTOSHHBIM HampsbkeHuem 24 B + 10%. Ceresoi
ajanTep JOJDKEH 00ecredMBaTh BBIXOJHOM HOMMHAJIBHBIM TOK, BEIMYMHA KOTOPOIO 3aBUCUT OT
konuuectBa N mnoakntodeHHbIX K Cb-05-0 m3MmepuTenbHBIX MOIyJEH U pPacCUMUTHIBAETCS IIO
dopmyne [=0,1*(2*N+3), [A].

B Bapuante CBb-05-BII cereBoii 6ok murtanus MoirHocThio 30 BT pasmernen BHyTpu
OCHOBAHUS CUCTEMHOTr0 OJI0Ka.
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3.2 WN3mepwuTtenbHble Moaynu

B cocraB TemmocyeTyMka BXOAUT OT OAHOTO N0 16 H3MEPUTENBHBIX MOIYJIEH,
noakiouaeMplx k Cb  Terocderumka BHUTHIMM napaMu  InpoBooB. [lo BuToil mape k
u3MepuTenbHOMy Moayiaro oT Cb  momaercs TalbBaHMYECKHM HW30JIMPOBAHHOE IUTAaHUE H
OCYIIECTBISICTCS JIBYCTOPOHHUNA 0OMEeH JaHHBIMU. II0JSpHOCTH MOJKIIOUYEHHUS MPOBOJOB BHUTHIX
Iap HE UMEET 3HAYCHUS.
W3meputenbHble MOJYIM TpEeAHA3HAUY€Hbl M H3MEPEHUs pacxona, TEMIEpaTypbl U
naBneHus. OCHOBY HM3MEPHUTEIIBHOTO MOJYJISI COCTABISIET JIEKTpoHHBIN 010k (OB), k KoTOpomy
MOJKJIIOYAIOTCS TEePBUYHBIE TpeoOpa3oBaTeNu. OJIEKTPOHHBIM OJOK Mpeodpa3dyeT CHUTHAJIbI
NEpBUYHBIX MpeoOpa3zoBaTerel B 3HAUYEHUS BEIMYMH pacxoja, TeMIEepaTypbl M JABIECHUS U
nepegaer ux B Cb B nuppoBom Qopmare mo crnenuanu3upoBaHHOMY HHTepdelcy cBs3u B
du3nueckux equHUIax (M /4ac, rpagycax Lleasens u kre/ev?).
VM uMeroT pa3ianyHble UCTIONHEHHS U 0003HaYaroTes «MXyzy, T1e:
— X — KOJIMYECTBO BXOJSIIUX B €r0 COCTAaB 3JIEKTPOMArHUTHBIX IIpeoOpa3oBareneil pacxoaa
(0 ummm 1);

— Yy — KOJMYECTBO KaHAJOB HM3MEPEHMsI TEMIEpaTypbl, PaBHOE MAaKCHUMAaJbHOMY YHCIY
noakiIoyaeMbix kK UM npeoGpazoBateneit temneparyps (0, 1 wim 2);

— Z — KOJIMYECTBO KAHAJIOB M3MEPECHMs [aBJICHMS, DPABHOEC MAaKCUMaJIbHOMY YHUCIY
noakrouaeMbix kK UM npeo6pazoBateneit napnenus (0 wim 1).

3.2.1 U3mepureabHbIe MOAYJIH C Ipeodpa3oBaTesieM pacxoaa

N3meputenbabie MOaynu ¢ mpeobpaszoBareneM pacxoia obo3Haydatorcs M121. Onu umeror
OJIMH 3JIEKTPOMArHUTHBINA IpeoOpazoBaTeNb pacxoja, ABa KaHalla JJid U3MEPEHHUS TeMIepaTyphl U
OJIUH KaHaJ JIJIsl UBMEPEHUS TaBJICHUS.

Takue Moaynu MMEIOT pa3iMyHble THIBl KOHCTPYKLHUH, KOTOpble 0003Ha4yaroTcs Kak «M5»,
«M6» nu «K5» (cm. Ilpunoxenue b). Ko Bcem MM MokeT MOIKIIOYATHCS JOMOJHUTEIBHBIN
npeoOpa3oBaresb pacxoa ¢ UMITYJIbCHBIM BBIXOOM.

3.2.1.1 M3mepureibHbIE MOAYJIH C TUIIOM KOHCTPpYKumuu US

N3mepurenbHblli  MOAYJAb C  THIIOM KOHCTpyKuuu IS coctour u3 HEpBUYHOTO
3JIEKTPOMArHUTHOTO IpeoOpa3oBaTeNs pacxoAd, Ha KOTOPOM YCTAHOBIJIEH 3JIEKTPOHHBIM OJIOK.
MonTaxk npeoOpa3oBaTeneil Temmeparypbl W JaBJICHUS Ha TpPyOOINpPOBOJIE OCYLIECTBISETCS
CTaHJAPTHBIM CIOCOOOM — C TOMOIIBK THMJIb3 M IITYLIEPOB, BBAPEHHBIX B TPYOOIPOBOL.
[Tonkmrouenue npeodpazoBaTesieil Temrneparypbl U JAaBieHus K Db ocyliecTBiIseTcs NoCpeICTBOM
IJIaThl TTOAKIIOUEHNs, ycTaHOBIIeHHOU B Kopriyce Db (cMm. Ipunoxenue XX). Jlns BBoga B kopmyc
Ob kabernel TMHUU CBSI3M C CUCTEMHBIM OJ10koM U kabeneit monakmodenus [T, T1/] u [TPU ciyxar
TE€PMOBBOJIBI.

N3mepuTenbHbI MOLYJIb C TUIIOM KOHCTpYKIMH M5 npencrasien Ha Puc3:
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100 140

MHTENNPUBOP

Pmox=16 Mla
Tmax= 150 C

(Benaro 6 Pocowu

==

Puc3. OOmmii Bua, rabapuTHbIe, yCTAHOBOYHBIE M IPUCOETUHUTEIBHBIE pa3Mepbl IM ¢
TUIIOM KOHCTpyKuuu 15

Tabmuna 1. 'abapuTHBIC, yCTAHOBOYHBIE U MPUCOEAMHUTENbHBIE pa3sMepbl UM ¢ tTumom

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
NoTtB, T 4 4
Macca, Kr 5 6 8
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3.2.1.2 M3mepuresibHbIE MOAYJIH C TUIIOM KOHCTPpYKumnu U6

W3mepuTenbHbIi  MOAYJIb C€ THUIOM KOHCTpyKuuu M6 cocTouT M3 NEpBUYHOIO
AJIEKTPOMArHUTHOTO TMpeoOpazoBaTeNsl pacxojia, Ha KOTOPOM YCTAHOBJIEH AJIEKTPOHHBIN OJIOK U
IIPEIyCMOTPEHBl IO OJHOMY IIOCaJ0YHOMY MECTY JUIsl MOJIYJBHBIX (BCTpauBacMBbIX)
npeoOpasoBareneld Temneparypsl u AaBiaeHus. [logkimtoueHue 3TuX mpeoOpazoBateneit k Ob
OCYILECTBISETCS BHYTpU Koprnyca Ob ¢ IOMOIIbIO KIIEMMHBIX KOJIOJIOK, PACTIONIOKEHHBIX Ha IUIaTe
noakoueHus (cMm. Ilpunoxenue XX). Bropoit IIT (B ciayuae ero MCrmoiab30BaHHs) MOHTHPYETCS
CTaHJApTHBIM CIOCOOOM — B TWJIB3Y, BBAPEHHYIO B TPYOOIIPOBOJ — U TaKXKe MoJKI04aeTcs kK Ob ¢
MOMOIIBIO KIIEMMHBIX KOJIOJIOK, PacIlOJIOXKEHHBIX Ha IjiaTe nojkiatodenus. /s BBoaa B kopryc Ob
Ka0enell TMHUN CBSI3U C CHCTEMHBIM OJIoKOM, Kabeneil moakmtouenus: sroporo 1T u ITPU cayxar
Tre€pMOBBO/IBI.

[IpeoOpazoBarenu Temmeparypbl W JaBlIE€HHUs JUIsI MOHTa)Xa BO BCTPOCHHBIE MOCAJO0YHBIC
MecTa BBINOJIHEHBI B MHUHHUATIOpHBIX Kopmycax. Ilpu orcyrcrBum IIJI Ha ero mecto
YCTAaHABIIMBAETCS CIEIUAJIbHAS 3ariIyIIKa.

N3MepurtenbHbIil MOAYIb ¢ TUTIOM KOHCTpYKIMU M6 ipeactasiien Ha Puc4:

156 U0

—

UHTE/NPUBOP

ol

Pmax=16 Ma
Tmax= 150 C

CBenovp B Pocouy

Puc4.  OOumii Buz, rabapuTHble, yCTAaHOBOYHbIE U IPUCOEIMHUTENbHBIE pa3Mepsl UM ¢
TUIIOM KOHCTpyKInu M6
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Tabmuna 2. 'abapuTHBIC, yCTAHOBOYHBIE U MPUCOEAMHUTENBHBIE pazMepbl UM ¢ tumom

KOHCTpyKumu 16

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
NoTtB, T 4 4 4 4 8 8
Macca, Kr 5 6 6 8 12 14

3.2.1.3 H3mepurejbHbIe MOAYJH C THNIOM KOHCTpYkuuu K5

N3meputenbHplii  MOAYNh € THIOM KOHCTpYKIMH K5 momo0eH 1o  KOHCTPYKIUH
M3MEpUTENIbHOMY MoAyJto Tuna WS, 3a UCKIIOYEHHWEM TOro, 4YTO HCIOJNb3YEeTCs IMEePBUYHBIN
npeoOpazoBarens pacxona nmpousojacta OO0 «BTK ITpom» (TY 4213-011-49609178-2003), ninm
aHAJOTUYHBIN, cM. Puc):

100 0

9,0,0

133

MHTEANPUEOP

1
16
Tmax= 50 C
@enao 6 oo

Puc5. OOmmii Bum, rabapuTHbIe, yCTAHOBOYHBIE M IPUCOETUHUTEIBHBIE pa3Mepbl IM ¢
TUIIOM KOHCTpyKunu K5
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Ta6muma 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 | 25045 | 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
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3.2.2 U3mepureabHbIi MOAYJIb 0e3 mpeodpa3oBaTessi pacxoaa

Wzmepurensubiii Mmogyns MO21 sBrsercst moaudukanueir 6e3 mpeodpazoBaressi pacxoja.
Ero smekTponHBI 010K aHajoruyeH mo KoHCTpykimu Db ¢ tumom xoHcTpykmmu US. K Hemy
MOTYT OBITh TOAKJIIOUEHBI JIBA NPeoOpa3zoBarTess TeMIepaTypbl, OJUH MIpeodpa3oBaTeb AaBICHHS,
a TaKKe PacxoJIoMep ¢ UMIYJIbCHBIM BBIXOJOM.

100 140

©,0,0

mM ]
mM
-
”—E
o
WHTENMPUBOP
o
()
b Pmax=16 Ma
Tmax= 150 C
(BenaHo B Poccuu

=asyst

Puc6. WM3mepurenbHblii Moaysis M021

[Tonxmouenue mpeodbpazoBaTesiell TEMIEPaTyphbl U IaBIE€HUS OCYIIECTBISETCS MOCPEICTBOM
IUIaThl TIOJKJIIOUEHUs], YCTaHOBIEHHOH B Kopryce Ob. Jlnst BBoga B kopnyc Db kabeneil nuHMM
CBSI3U C CUCTEMHBIM Os10koM U kKabenei moakmtoueHus [1T, I1/] u ITPU coyxart repmoBBoabl. CHH3Y
K KOpIIyCYy NPUCOEIMHEHA HOXKKA JJIs1 KPEIUIEHUS] U3MEPUTEIBHOTO MOTYJIS.

["abapuTHbIE pa3mMepsl ATOTO MOIYJISI YKa3aHbl Ha Puch6.
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3.3 Tnomb6bupoBaHue Tennoc4yeT4MKa

CucremHblii 050K W u3MepuTeabHbie Moaynmu Terocuetdynka MKTC omedarbiBaroTcst
mwioM0amMu, TMPEAOTBPAIIAOIIMMIA BO3MOXKHOCTh PAa300pKH, TEpeleNKi WM MePeHACTPOUKH
TEIIOCYETUMKA 0€3 OUEBUHOTO UX MOBPEXKICHUS.

3.3.1 IliiomOupoBaHue U3MEPUTEIbLHBIX MOTYJI€i

Ha u3mepurenbHble MOAYIN YCTAaHABIUBAKOTCS IJIOMOBI JIByX THUIIOB:
— TocJe MPOBEACHHUS IOBEPKH — TNIOMOBI TOCYAapCTBEHHOTO ITOBEPUTEIIS;
— Tmocjie MOHTaka Ha OOBEKTe — IUIOMOBI OpraHM3alud, MPUHUMAIOUICH TEIIOCUYETYHK B
JKCILTyaTalUIO.

MnomOnpoBOoYHaA Yallka 3alnTHaA NNnacTUHa

MnaTa
nogKnr4deH

u

Puc7. IlnmomGupoBanmne M c¢ tunom konctpykiuu US, M6 u K5

[Tocne mpoBeneHust MoBepKH [yt miomoupoBanus UM crenyer:
— YCTaHOBUTb Ha IUIaTy MOAKIOYCHUM 3alUTHYK IUIACTUHY, KOTOpas 3aKpbIBAeT
OTBEPCTHS, CIIy)KaIIHe JUIsl TOCTyNa K KHOIIKE CHATHS 3allUThI;
— 3aKpeNWTh 3alIUTHYIO IUIACTUHY BHMHTaMH, Ha OJHOM U3 KOTOPBIX YCTaHOBJICHA
TUIOMOMPOBOYHAS YaIlIKa;
— YCTaHOBHUTH INIOMOY € OTTUCKOM II€YaTH FOCHOBEPUTENS B INIOMOUPOBOYHYIO YAILIKY.

[Tocne mpoBeaeHHS MOHT@KHBIX PadOT M MPOBEPKH PabOTOCHIOCOOHOCTH TEIJIOCYETYHKA
HEOOXOJMMO 3aKpBITh KpBINIKY Kopmyca Ob, 3aBepHYTb dYeThIpe KpENeXHbIX BHHTA W
OIJIOMOMPOBATH OJUH U3 HUX.
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3.3.2 IlnomOupoBaHKe CHCTEMHOIO 0JI0KA

[TnombupoBanne cucremHoro Omoka MKTC ocymecTBisercss NPOU3BOIUTEIEM WU
MOBCPUTCIICM, a TaKXKC MNPCACTABUTCICM OpTraHu3alluu, HpPIHPIMElIOIlIGfI TCIIJIOCUCTYUK B
AKCILTyaTaIHIo.

3.3.2.1 IlnomOupoBanue cucreMHOro 6;10ka (ucnosHenne Ch-04)

3ammTHBIA TepekmodaTeny «[IpousBomuTens» pacmoyiokeH Ha o0paTHOM CTOpOHE
MaTEepPUHCKOW TUIaThl CHCTeMHOro Omnoka temnocuetunka. [lpu Bemmycke Cb MKTC  wu3
MPOU3BOJICTBA 3alIUTHBIN mepekodatensb «lIponsBoaurens» cTtaBUTCS B mosiokeHue «Ony. Jlis
MPEIOTBPAIIEHUS OCTyNa K HEMY MAaTepUHCKas IUiaTa OMeYaThIBACTCS TUIOMOOMN MPOU3BOIUTEINS
WM TIOBEPUTETIS.

MhaTta 3aLUHTHBIN NepeKkAroYaTenb
MOAKAFOYEHMI "MoHTaxHbIH"

OTBepcTHa ANg
nnombupoBaHna ABepLb]

BEE

o e P4 T4 g tg %,

Puc8. IlnmomOupoBaHHE CUCTEMHOTO OJIOKA

3anuTHBIA  nepekirovareb  «MOHTaXHBIMY) PACHOJIOKEH Ha IUIaTe MOAKIIYEHUN
CHUCTEMHOTO 0JIOKA TEINIOCYCTUHKA.

ITocne HAcTpOWKH BCEX MapaMeTpOB TEIUIOCYETYMKA, JJIS 3aIIMTHl 3TUX IMApaMETPOB OT
W3MEHEHUs TMPEACTABUTENb OpPTraHU3allid, NPUHUMAIONENH TEIUIOCYETYMK B IKCIUTyaTalluIo,
JIOJIKEH

— TIOCTaBUTH 3alIUTHBIN Mepekiiouaresib «MOHTaXHBINY B nonoxenue «Ony. KoHTpons 3a
MOJIOKEHUEM TEPEKITI0YaTENs] OCYIIECTBIISIETCS ¢ MOMOIIBIO MEHIO TEIUIOCYETUHUKA (CM.
paznmen 9.2.2.1);

— 3aKpbITh JOCTYN K 3al[UTHOMY TNepekaoyaTento «MOHTaXHBIIN» OJHHUM W3 Tpex
CIIOCOOOB:

— YCTaHOBHUTH 3aIIUTHYIO KPBIIIKY Ha MEPEKII0YaTelb, 3aUKCUPOBATh €€ BUHTOM
C TUIOMOWMPOBOYHOM YaIIKOW U ONleYaTaTh BUHT TUIOMOOIA;

— YCTaHOBUTH 3alIUTHYIO KpPBINIKY Ha MepeKiIdarensb, 3aQUKCHpOBATh €e
MJIOMOMPOBOYHBIM BUHTOM, NMPOMYCTHTH MPOBOJIOKY 4YEpe3 OTBEPCTHE B ITOM
BUHTE U Omipkaiiliiee cBOOOJHOE KpEMeXHOe OTBEPCTHE CHUCTEMHOro OJioKa U
OTUIOMOMPOBATH HABECHOM TIOMOOIA;
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— OIJIOMOMPOBATH ABEPILy CHCTEMHOTO OJIOKa HAaBECHOW TUIOMOOH, UCTIONB3YS JIJIst
ATHX IIeJIeH OTBEPCTHS HAa OCHOBHOM OJIOKE U JIBEpIIE.

OOparuTe BHUMaHHE, YTO B TOCIETHEM ciydae 3aTpyaHsercs obcmyxuBanue Cb (3ameHa
IJIaBKOW BCTABKU MPEJOXPaHUTENEH, 3aMeHa aKKyMYJIsTopa U T.J1.).

3.3.2.2 IlnomOupoBaHue cucTeMHOro 0si0ka (ucnosiHeHue Ch-05)

ITpu Beimycke Cb MKTC u3 npou3BojicTBa 3allUTHBIN nepekitouarens «IIponsBoaurens»
cTaBuUTCs B mojoxkeHue «Ony. [l mpenoTBpalieHus OoCcTyna K HEMy IUlaTa BBIYMCIUTENS
OTIeYaTHIBACTCS TUIOMOOW TPOU3BOTUTEIS UITH TIOBEPHUTETIS.

3amuTHBIA  nepekirovareb  «MOHTaXHBIMY) PACHOJIOKEH Ha IUIaTe MOAKIIOYEHUN
CHUCTEMHOTIO 0JIOKa TEIJIOCUETYHKA.

[Tocne HacTpoWku BceX MapaMeTpOB TEIUIOCYETUMKA, ISl 3alUThl 3TUX MapaMeTpoB OT
W3MEHEHUS MPECTABUTENb OPraHU3allMy, IPUHUMAIOIIEH TeTUIOCYETUHK B SKCIUTYaTallUIo, JOJIKEH
MOCTAaBUTh 3allUTHBIA Mepekaodaresnb «MoHTaxHbI» B mnojoxenue «Ony». KonTposb 3a
MI0JIO)KEHUEM NIEPEKIIIOUaTElsl OCYIIECTBISETCS C MOMOIIBI0O MEHIO TEIUIOCUETYHMKa (CM. pasfieln
9.2.2.1). Jloctyn K 3alIuTHOMY MEpeKIIOYaTeNlfo «MOHTaXHBII» 3aKphIBACTCS KPBIIIKOW OTCEKa
IJIATHI TOAKIIFOYEHUH.

[IpaBelii HIKHMI BUHT KpEIJIEHUST OCHOBHOTO OJIOKAa M JIBa BUHTA KPBIIIKA OTCEKa IIAaThl
MOJKIIIOYEHUH MIIOMOMPYIOTCSl HABECHOM MIIOMOOH CIIeIyIoIuM criocoooM:

Jaznywka

BuHmsl

— IUIOMOWMPOBOYHAS TIPOBOJIOKA MPOCBACTCS Yepe3 OTBEPCTHE B 3arIyIIKE U OTBEPCTHE B
yIIIYOJIEHUH TOJT TOJIOBKY BUHTA, KOTOPBIM OCHOBHOM OJIOK KPEMUTCSI K OCHOBAHHIO;

— 3arjylIka BCTaBJISETCS B YIIyOJeHHe H QUKCUPYETCS MMyTEM CKPYYHBAHHSI IIPOBOJIOKH;

— TMPOBOJIOKA TMPOJICBACTCSA Yepe3 IIOMOMPOBOYHBIC BHHTHI M Ha HEE HAaBEIINBACTCS
miomoa.
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4 XapaKTepMCTVI KU TenyiocyeT4mnkKa

4.1 TexHMYecKue xapakTepuUCTUKU

Huamerpsl yciaoBHOro mpoxoaa (/ly) s7meKTpOMarHWTHBIX TEPBHYHBIX MpeoOpa3oBaTeneit
pacxona, HauMmeHbInee (Gymin) 1 HauOombiee (Gymax) 3HAYECHUS H3MEPSEMBIX TEIIOCUYETIYNKOM
O00BEMHBIX PACXOJIOB B 3aBUCHUMOCTH OT Jly W OT JAMHAMHYECKOTO JHAama3oHa H3MEpeHUs
ooweMHoro pacxonia D = Gymax / Gvmin, IPUBEACHBI B TAOHIIE 4:

Tabmmma 4. JlnanazoHbl U3MEPSIEMBIX PACX0JI0B

3HaueHue 00BEMHOTO [Tepeman
pacxoja, mpu KOTOPOM | JaBJICHUS Ha
Hy, Gvmax, Gvmin, nepenaj JaBJICHUs Ha TP npu
MM M /g M /a ITP He mpeBpITIaeT Gv= Gvmax
0,01 MIIa, He Oollee,
M/ MIla
npu npu npu
D=1000 | D=500 | D=250 () 2) (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) — nmss UM co Bcemu TUaMu KOHCTpYKIuu kpome KS5;
(2) — nst UM ¢ Tunom koHCTpyKiuu K5.

JlunaMuyeckuii quanazoH u3mMepeHus: 00eMHOT0 pacxoqa D = Gymax / Gymin BRIOUpaeTcs u3
psana: 1000, 500, 250, 100, 50, 25, 10.

3HaueHue NoTeph JaBJICHHUS JIJIsl MPOM3BOJIIBHOTO PacXxo/a onpeaenseTcs no popmyie:

AP = APvaax ’ (GV / GVmax )29

rie APGumax — T€pemajn MAaBJIeHUs TpH MaKCUMaldbHOM pacxone (TMOCIeTHUE JIBe KOJIOHKH
TaOJIUIBI).

Jnamna3on uzmepenus remmeparypsl Teronocurens — ot 0 °C go 150 °C.

Pa3zHocTh Temmeparyp TEIJIOHOCHUTEINS B MOJAIOIIEM M 00paTHOM TpybompoBonax — ot 2 °C
no 150 °C.

JlnanazoH u3mepenus aasienus remionocutens — ot 0 go 1,6 (2,5) Mlla.

Crenens 3amuThl cucTeMHBIX 0510k0B MKTC — [P44.
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CreneHp 3alUTHl U3MEPUTEIBHBIX Moay el — [P54.
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MomHOoCTb, TOTpebsieMast COCTAaBHBIMHU YacTsIMU TEIUIOCUETYNKA, TPUBECHA B TaOIHIIE S:

Ta6mmma 5. [Torpebnsiemast MOIITHOCTH

CocTtaBHas 4acTh
[ToTpebnsiemast MOIITHOCTB, HE OoJiee, BT
TeIIoCYeTYNKA
Cb 5 —20 (B 3aBUCUMOCTH OT KOMILJICKTAI[IH)
M121 3
MO021 1,5

Macca cocTaBHBIX YacTel TEIIOCUETYNKA TPUBEeHa B Tadymiie 6:

Tabnuma 6. Macca coCTaBHBIX 4acTEN TEINIOCYETYNKA

CocraBHas yacTh
Macca, He OoJiee, KT
TEIJIOCUYETUNKA
Cb 7 (1,2 nna Cb-05)
M121 B 3aBUCUMOCTH OT [y
(cm. Tabmumet 1, 2, 3)
MO021 1

Hopma cpenneit HapaOoTku [0 OTKa3za TEIJIOCYETUYUKOB C YYETOM TEXHHUYECKOTO

[TonHbIiA cpeaHUit CPOK CIYKOBI TETUIOCYETIUKOB 12 JIeT.

4.2 YcnoBus aKkcnnyatauum

PaGounii quama3on TemmnepaTypsl OKpyxkatomiero Bo3ayxa st Cb, °C:

PaGounii muama3on TemMmneparypsl okpysKaromero Bo3ayxa aist UM, °C:

OTHocuTebHAs BIAXXHOCTh OKPYKAIOIIETo BO3/lyXa, He Oonee, %o:
PaGounii nuama3on armocdeproro nasnenus, klla:

HoMuHanbHOE HanpsiKeHUE CUIIOBOM ceTH, B:

Pa0ounii quama3oH HanpsHKEHUsST CUIIOBOM ceTH, B:

[IpenenbHO 1OMYCTUMBIN qUANIa30H HAIIPSKEHUsS CUIOBOM ceTH, B:
Pabouwnii quamna3oH 4acToT CUIOBOM ceTu, I

Hamnps»keHHOCTh MAarHUTHOTO IMTOCTOSTHHOTO HITH TIEPEMEHHOTO TIOJIS ¢
JacTOTOM CHIIOBOM ceTH, He Oosee, A/M:

PaGouee naBnenue uamepsiemMoit cpensl, He Oonee, Mlla:
[IpenenbHO HomMycTHMOE (OTIPECCOBOYHOE) AaBieHue, He Oonee, MIIa:
Temnepatypa uzmepsiemoit cpensi, °C:

JlnvHa npsIMOJIMHEMHBIX Y4aCTKOB TPYOOIpoBoaa 0€3 MECTHBIX
TUIPABINYECKUX CONPOTUBIICHUH (TpyOOIIpOBOAHAS apMaTypa U JIp.
yCTpOICTBa) 10 MpeoOpazoBaTens pacxo/ia, He MEHee:

JlnvHa npsIMOJIMHEMHBIX Y4aCTKOB TPYOOIpoBoaa 0€3 MECTHBIX
TUIPABIMYECKUX COMPOTUBICHUH MOCIE peoOpa3oBaTeis pacxoa, He

00CITy>)KUBAHHUSI, PETJIAMEHTHPYEMOTO PYKOBOJCTBOM MO 3Kcruryartaruu, 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 o +150

3y

1 dy
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MCHEC!

HonycTtuMas ynenbHasi 3JeKTprUuecKasi IpOBOJIUMOCTh U3MEPSEMOM ot 0,001 mo 10
KHUIKOH cpenbl, CM/M:

4.3 ®dOyYHKUMOHaNbHbIE BO3MOXHOCTU

TenmocueTunk, B 3aBUCHMOCTH OT MOHTaXXHOWM W HACTPOCYHOM KOHQUTypaIruu,
o0ecreynBalOT W3MEpEHUE, BBIUMCIEHUE, BBIBOJ Ha JWCIUIEH M Tepeaadyy B cHCTeMBbl cOopa
JAHHBIX, KOHTPOJISL U PETYJIIMPOBAHMS TEXHOJIOTMYECKHUX MPOIIECCOB cleAyroniell HHPpopMaluu s
Kaxzaoro YVY:

CYMMapHOTO OTITYIIIEHHOTO/TTIOTPEOJEHHOTO KOJUYECTBA TEIUIOTH (B THUTAKaJIOPHSIX)
HapacTaloluM UTOTOM;

CyMMapHBIX 00beMa (B KyOUUYeCKHX MeTpax) U Macchl (B TOHHAX ) )KUJKOCTH, MPOLIe IIeH
0 KaXX10My TpyOOIIpOBOY, HApaCTAIOIIUM UTOTOM;

CyMMapHOTO BpeMeHH (B dYacax) HapaOOTKM TEIUIOCYeTYMKAa (BPEMEHHM HaKOIUICHUS
KOJIMYECTBA TEIJIOTHI) U CYMMapHBIX BpeMEH OTKa30B B KaxaAoM Y'Y, HapacTaloUuM
UTOTOM;

CYMMapHOI'0 BPEMEHHU HaKOIUIEHHsI 00beMa M MacChl )KHUJIKOCTH B KaXJIOM TpyOOmpoBoie
HapacTaOIUM UTOTOM;

TEKYIIEro 3HaYeHHS TETUIOBOM MOIITHOCTH (B TUTAKAJIOPHUAX B Yac) B KaXaA0M YV
TEKYIIEro 3HaueHuss 00beMHOT0 (B KYOMYECKHUX METpax B 4ac) U MacCoBOro (B TOHHaX B
4ac) pacxo/ia KHUIKOCTH B KaKIOM TPyOOIIPOBOIE;

TEKYILEro 3HayeHusi Temneparypsl (B rpaaycax llenbcusi) m naBieHUs KUJAKOCTU (B
TEXHUUYECKHUX aTMoc(hepax aOCOIIOTHBIX) B KXKIOM TPYOOIIPOBO/IE;

TEKYIIEro 3HaUeHUsl Pa3HOCTU TEMIEpaTyp B MOJAIOLIEM U 0OpaTHOM TPyOOIpOBOIaX;
TEKYIIero  3HAa4eHHs  TeMIepaTypbl  HApy)XHOro  Bo3ayxa  (IIpH  HaJIMYUHU
COOTBETCTBYIOIIETO JaTUYNKA);

JaThl ¥ BPEMEHHU;

uHpopMalud O MOAU(PHUKAIUMU TEIUIOCUETYHKA, €ro 3aBOJICKOM HOMEpE, HACTPOCYHBIX
napamerpax, KOHQUTYpaluu U COCTOSTHUM;

JAHHBIX M3 apPXHBOB TEIIOCYETUUKA.

[Ipu oroOpakeHMM Ha JUCIUIEE TOMOJHUTEIHLHO MOTYT HCIOIb30BaThCs CIIEAYIOIINE
pasMEepHOCTH (U3UYECKUX BEIUYMH: TUTAHKOYJIM M MeEraBaTT-4achl JUIsl KOJIMYECTBA TEIUIOTHI,
TEXHUYEeCKHe aTMoc(epbl M30bITOUHBIE M MEramacKkaiu JUIs JAaBICHHS; METaBaTThl Ui TEIJIOBOU
MOIIHOCTH.

TernocuyeTunkn 0OeCIEUNBaIOT APXUBUPOBAHKE B YHEPTOHE3aBUCUMON MaMSTH CJETYIONINX
[apaMeTpoB:

[I0YacOBOT'0, IOCYTOYHOTO M IOMECSYHOTO KOJMYECTBA TEIJIOThl B TUTAKATIOPHUIX
(HapacTaUIMM UTOTOM);

MM0YacOBOr0, TTOCYTOYHOTO M TIOMECSYHOTO0 00beMa W MacChl (HapacTAIOIIUM HTOTOM)
TETJIOHOCHUTENSI B KYOUUYECKUX METpax U B TOHHAaX COOTBETCTBEHHO;

CPeIHEYACOBBIX, CPEIHECYTOYHBIX M CpEeIHEMECSYHBIX TemmepaTryp (B Tpamycax
Lenbeust) U AaBICHUN TETTIOHOCUTENA (B TEXHUYECKHX aTMoc(epax abCOMOTHBIX);
CPEIHEYACOBBIX, CPETHECYTOUHBIX U CPEIHEMECSYHBIX TEeMIIepaTyp OKpPYKaIOIIero
BO3yXa (IIpU HATMYHUH TepMomnpeoOpa3oBares) B rpaaycax Llenscus;

BpEMEHHU HapabOTKH TEIUIOCUETUNKA B Yacax;

BPEMEHHU Havaja ¥ OKOHYAHHUS COOBITUI U OMMOOK (HEUCIIPAaBHOCTEM), a TAKKE MX KOJIA.
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EMKOCTh apXMBOB COCTaBIISIET, HE MeHee: 1104acoBOro — 45 CyTOK; MocyTouHoro — 12
MecA1eB; momecssyHoro — 12 net (mo 3aka3zy: modacoBoro — 120 cyTok, mocyrouHoro — 16 mecsiies,
nomecsiyHoro — 20 ner).

[Tpu OTKITIOYEHHH CETEBOTO MUTAHUS BCS MH(OPMAIIHS, 3aIMCAHHAS B apXUBBI, COXPAHSIETCS
B DHEPrOHE3aBUCUMOM MaMsTH TEIJIOCYETYMKA HE MeHee 12 jieT.

OtoOpakeHHe Ha JHUCIJIEE HAKOIUICHHBIX KOJHYECTBA TEIUIOTHl, Macchl U o0bema
M3MEPSIEMOM  Cpellbl TpH HAWOOJBIIEM pacxoJe W HauOONBIIEH pPa3HOCTH TEMIEpaTyp
o0ecrneunBaeTcs B TEYCHHUE BCETO CPOKA IKCILTyaTal[iy TeTIocueTyrKa 0e3 Bo3Bpara B HYJIb.

[lena miasmiero pa3psaa npu 0OTOOpaKEHWH HA TUCIIIEE HAKOTIJIEHHBIX KOJWYECTBA TEIIOTHI,
Macchl U 00beMa M3MEepsieMON Cpellbl COOTBETCTBYET, MO MEHbBIIEH Mepe, KOJIMYECTBY TEIUIOTHI,
Macchl U 00beMa COOTBETCTBEHHO, M3MEPEHHOMY 3a | CeKkyHAy Npu HaAWOOJIBIIEM pacxoie M
HauOOJbIIIEH PA3HOCTU TEMIIEPaTYp.

B kavectBe uHTEpdeiica mpu oOMeHe JaHHBIMH TEIJIOCUCTYNKA ¢ KOMITBIOTEPOM U JPYTUMHU
BHEIIHUMHU YCTPOWCTBAMHM HUCHOJB3yloTCs HHTepdericel RS-232, RS-485, a Take Modbus,
LonWorks, coroBerit Mozem, Ethernet m ap. mpu yCIOBHM KOMIUICKTAIlMH TEIIOCUETUMKA
COOTBETCTBYIOIIMMHU TUTATAMHU PACIIUPEHUS WU MpeoOpa3oBaTesiMiu HHTEP(DErcoB.

TennocueTunkyn 00ECTICUMBAIOT BBIJAYY IO NMEPEUYHMCICHHBIM WHTepdelicaM 3HAYeHHH BCeX
U3MEPSIEMBIX BETMYMH U BCEX aPXUBHBIX JIAHHBIX.

ITo 3aka3zy morpeburtens u3MepuTenbHas WHPOpMAIUA MOXKET OBITh IPEICTABIICHA B BUJIE
OJIHOT'O MJTU HECKOJIBKHUX THUIIOB BBIXOHBIX JIEKTPUUECKUX CUTHAJIOB:

— TIOCTOSIHHOTO TOKa B nuana3zone 4 - 20 MA wnu apyrom o 'OCT 26.011;
— yactoTHoro curHaia B auanaszone 0-1000 I'n wiaum apyrom o 'OCT 26.010;
— HUMITYJbCHOTO CHUTHAJA C 3aJJaHHBIM BECOM UMITYJIbCA;

4.4 MeTponornyeckme xapakrepucTuku

[Ipenen nmomyckaeMoN OTHOCHUTENIBHOM MOTPEIIHOCTH HW3MEPUTENIBHOTO KaHaja KOJIMYECTBa
termnoTsl (KKT) temnocuerunka coorBerctByeT Kiaccy C mo I'OCT P 51649, %:
0o = £(2 + 4Atmin / At + 0,01Gpax / G),

rae Atni, — HaUMEHBIEE 3HAYCHHE PA3HOCTH TEMIEpaTyp B IMOAAIONIEM H OOpaTHOM
TpybonpoBogax. Atyi, = 2 wian 3 °C B COOTBETCTBUM C AHAIOTMYHBLIM I1APAMETPOM KOMILIEKTA
npeoOpa3oBareneil TeMIepaTyphl.

BennunHa OTHOCHUTENBHOM MOTPEIIHOCTH HM3MEPUTEIBLHOIO KaHAJIa KOJWYECTBA TEIJIOTHI

TEIJIOCUETYMKA COOTBETCTBYET 3HAYEHUI0, %0:

dOmktc = T (|8kpv| + |0ad * [OumadH0QxkkTsi]) »

rIe

— Ogpy — Mpeen I0mycKaeMol OTHOCHTENbHOU morpemnoct KP mpu u3mepennn oobema
TEIUIOHOCHUTEIS

— Oat — npenen JOITyCKaeMOM OTHOCHUTEIBHOMU MOTPELIHOCTH KOMILIEKTAa
TepMoIIpeoOpa3oBarTeseii mpu U3MEPEHUH Pa3HOCTH TEMIIEPATYP;

— Oumat — TIpenen JOMmyCKaeMOW OTHOCHUTEIBHOM IOTPEUTHOCTH TEeIIOCUYEeTYHKA TIPH
U3MEpPEHUN PA3HOCTH TEMIEparyp TEIUIOHOCUTENsl 0e3 ydeTa MOTPElIHOCTH
TepMonpeoOpa3zoBarTeneit;

— OQKTesy — TPEIEN JOMYCKaeMON OTHOCUTENbHON TNOrpemHoCcT HH()OPMAIIMOHHO-
BBIYMCIUTEIIBHEIX KaHAJIOB KOJWYECTBA TCIIOTEL;

IIpenensl gomMycKaeMOM OTHOCUTEIBHOM IOTPEIIHOCTH TEIUIOCYETYHMKA IIPU H3MEPEHUAX
obbema (00OBEMHOTO pacxoma) Oxpy M Macchl (MaccoBOTO pacxona) Ogxpv TEIJIOHOCHUTENS,
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obecrieunBaembie ocHOBHBIMH KP ¢ mpeoOpazoBarensimu pacxoma tuma [IPD B nmamazone
pacxonoB Gmin < |G| £ Gmax, COOTBETCTBYIOT 3HAYCHHSM, YKa3aHHBIM HUXKeE, %o:

JUTs K1acca A (1 + 0,01-Gmax/|G|);

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

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

g kiacca D1: +1;

JuIa knacca D2: +0,5;

s kitacca D3: +0,25.

[Ipenensl gomyckaeMoil OTHOCHUTEIBHOM NOTPEIIHOCTH TEIUIOCYETYHMKA NPH H3MEPEHHUAX
o0beMa, Macchl, OOBEMHOTO H MAacCOBOTO pacxoja TEIUIOHOCUTENs, O0eCIeYnBaEMBIX
JOTIOJTHUTEIBHBIMU U3MEPUTEIBHBIMU KaHAJIAMHM PAaCX0/]d, JOJKHBI COOTBETCTBOBATh 3HAYECHUSIM
Mpe/IeJIOB IOMyCKaeMON OTHOCUTEIHHON MOTPEIIHOCTH M3MEPEHHsI 00heMa, MacChl, 00BEMHOTO H
MaccoBoro pacxona ITPU, ucnonp3yembix B gonosnHuTenbHbIX KP. Jlomyckaercss npuMmeHeHuUe
[TPU, wumerommx 3HAYEHHE OTHOCHUTEIHHOW MOTPEIIHOCTH HW3MEpPEHUs: OO0BEMHOr0 pacxoja
TertoHocuTels He 6oiee 2% B auanaszone 1 < Gmax/G < 25.

Jns vu3MepeHusl TeMIepaTypbl TEIJIOHOCUTENS HCMOJb3YIOTCS TUIATUHOBBIE TEPMOMETPHI
conpotuBieHus kiaccoB gonycka A u B mo I'OCT P 8.625-2006 wim I'OCT 6651-94 ¢
HOMHUHAJILHON craTtudeckoi xapakrtepuctukod Pt100 (o = 0,00385 °C71). ITo 3akazy
W3MEPHUTENIBHBIE MOJYJIM MOTYT OBITh HACTPOEHBI JUIsl MCIIOh30BaHMs TEPMOIIpeoOpazoBatene ¢
HCX 100IT (o= 0,00391 °C_1).

Jlis u3MepeHus: TemrepaTyp OJHOBPEMEHHO Ha TOJAIoNIeM W 0OpaTHOM TpyOOmpoBOaax
00s13aTeIbHO UCTIOIB30BaTh KOMIUIEKTHI [IT ykazaHHBIX THMOB. B ocTanpHBIX cirydasx (Ha Apyrux
TpyOOINpPOBOJAX WM HA TIOJAIOIIEM TPYOOIIPOBOAE MPU OTCYTCTBUU 00paTHOTO) puMeHsitotres 1T
C MHAVBUYaJIbHBIMU XapaKTepUCTUKaMH, 1100 oTaenbhbie [1T u3 kommuektos I1T.

[Ipenensr nonmyckaemoii abcomotHoi norpemHocty [1T npu n3Mepenun remmnepaTypsl O He
JIOJKHBI TIPEBBIIIATH BeTHduH, “C:

Oy =%(0.15+0.002 |t]), nmns xmacca A;
Oy =£(0.30 + 0.005 |t|), nnsa kmacca B.

IIpenensl 1omycKkaeMON OTHOCHUTEIBHOM IOIpeIHOCTH KoMmIiulekToB IIT mpu usmepenun
Pa3HOCTH TeMIepaTyp Oa¢ HE JOJDKHBI ITPEBBIIIATh BETUYNH, %:

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

3HavyeHus Oy U Opy KOMIUIEKTOB I1T, BXOAAIMX B TUMIOBYIO MOCTABKY, PUBEICHBI B TAOIHIIC:
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Taomuua 7. Kommiexrtsr [1T

Tun xommnekra,| Kiacc Ilpenen IIpenen nonyckaemon IIpenen Ne
W3rOTOBUTEND |BHYTPH | JOIyCKaeMOH abCcoMOTHOI JIOTTyCKaeMon T'ocpe-
THUIA abcomoTHO MOTPEIIHOCTH OTHOCUTEIBLHOMN ectpa
koML (norpemHocTy IIT|  xommekra IIT, °C MOTPEUIHOCTH
o, °C komiuiekta IIT &4,
%
KTIITP 1 (0,15 +0,001-t) | £(0,05 + 0,001-At) +(0,1 + 5/At) 14638-95
2 | 40,15+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 140,15+ 0,002-t) |£(0,03-Atiin + 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-Atmin /At) 31430-06
A 1 £0,15+0,002-t) |£(0,03-Atyin + 0,005-At)| £(0,5 + 3-Atpin /At)

KTC-b B (0,3 +0,005-t) |+(0,03-Atyin + 0,005-At)| (0,5 + 3-Atpin /At) 28478-04

MoryT ucnosb3oBaThcs U Apyrue koMmiuiekTsl [T, yaoBieTBopsitolMe yKa3aHHBIM BBIIIE
YCIIOBUSIM.

[Ipenen pgomyckaeMoil aOCOJIOTHON TMOTPEIIHOCTH — TEIUIOCYETYHKA TP  U3MEPEHHUH
TeMIIepaTyphl TEIUIOHOCUTENS 0€3 yueTa MoTrpenrHocTh TepMonpeodpazoBareneit pased +0,02 °C.

[Ipenen pomyckaemol aOCOMIOTHOW TIOTPEIIHOCTH  TEIUIOCYETYHKA TPU  HM3MEpPEHUU
TEeMIepaTypbl TEIJIOHOCHTENS C y4eTOoM MOTPEUIHOCTH TepMolipeoOpa3oBareneil  paBeH
(|0 + 0,02) °C. s TepMOMETPOB COMPOTHUBIICHHS KJIACCOB J0nycka A u B 3TOT mpeaen paBeH
(0,17 +0.002-t) u £(0,32 + 0.005-t|)) °C COOTBETCTBEHHO, YTO HE TPEBBIIIACT BEIMYUHBI
+(0,6 + 0,004-t) °C B nuanazone temneparyp ot 0 1o 150°C.

[Ipenen nomyckaeMoOM OTHOCHUTEIBHON MOTPENIHOCTH TEIUIOCUETUYUKA MPH HU3MEPEHUU
Pa3HOCTH TeMIepaTyp TEIUIOHOCUTENS 0e3 ydeTa IMOrpelIHOCTH TepMoIipeodpa3oBarenel paBeH, %:

Sumac = £ (4 / At);
HE

OtTHOcUTENbHAS TOTPEUIHOCTh BBIYUCIUTEIBHBIX KAHAJIOB KOJIMYECTBA TEIIOTHI
npeBbIIacT, %

SQKKTBLI‘I =% 0,1

OTHOCHTENbHAS MOTPEIIHOCTD TEMIOCYETYNKA IPU U3MEPEHUHN AaBICHHS He MpeBbIaeT +2%
B AMamna3zoHe OT Py 10 Ppax, 3aBUCSIIIEM OT MOTPEMIHOCTH MPeoOpa3oBaTesl NaBICHUS:
[Torpemnocts npeoOpazoBarens AaBieHus, %o 1 0,5 | 0,25 | 0,1
Prin / Prax 0,5 | 0,25 | 0,125 | 0,05
OTHOCHTENbHAS MOTPEIIHOCTh TPU U3MEPEHUH BpeMeH! HapaboTku He npesbimaet + 0,01 %.
Jlns u3MepeHusi TeMrnepaTypbl HapyKHOTO BO3JyXa IMOCTaBISIFOTCA 3JIEKTPOHHBIE JAaTYUKH
TeMIIepaTypbl Ha OCHOBE MUKpocxeMmbl DS1621 (vn aHAJIOrMYHOM) ¢ aOCOMFOTHOM MOTPENTHOCTHIO
u3MepeHus remreparypsl He 6omnee 0,5°C.
[TorpemHoOCTh TEMJIOCYETYUKOB HE JOJDKHA BBIXOAUTH 3a Mpeesbl YKa3aHHBIX BBIIIE
3HAYEHUH TpU ODKCIUTyaTalluM TEIUIOCYETYMKA B YCJIOBHUSX, YKa3aHHBIX B pasjeine «YcIoBUs
AKCILTyaTalum.
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5 MoHTax Tennoc4yeT4ymKa

5.1 PacnakoBka

Ilepen pacmakoBKOH TeriocyéTyuka yOeIuTech B IEJIOCTH €ro YINaKOBOYHOM Tapsbl.
OcBOOOJMB 3/IEMEHTHI TEIUIOCUETUNKA OT YIIAKOBOYHOIO MaTepHasa, IpOBEPbTE COOTBETCTBUE €r0
KOMIUIEKTHOCTH JIaHHBIM macrnoprta. Ilyrém ocMmoTpa ybemutrech B OTCYTCTBHM HOBPEXICHHN
koprycoB Cb u UM, nenoctu auciuiest u kiaaBuatypol Chb.

5.2 YcTtaHOBKa cCUCTEMHOro 6rioka

Cuctemnslii 6510k (CB) ycTaHaBIMBAIOT B IOMEIIEHHS ¢ PA0OYMMH YCIOBUSMU SKCILTyaTalluu
cornacHo m. 4.2, cBOOOAHOM OT BO3JICUCTBHS arpeCCMBHBIX Ta30B W mapoB. [Ipu BeIOOpe Mecta
pacnionioskenust Cb obecneubTe ymoOHBIM noctyn kK Hemy. HeoOXoaumo Takke y4uTBIBAaTh, UTO
CyMMapHasl JuiMiHa JUHUHI cBsizM OT Cb 10 MEeCT yCTaHOBKM MOJKIIOYEHHBIX K HemMy MM nomxHa
ObITH HEe OO0JIBIIIE, YeM YKa3aHO HUXe B Tabmuie 9.

5.2.1 ¥YcranoBka Cbh-04

Jnsa xperienust Cb x cTeHe Ha 3a7Hel cTeHKe mikada UMEIOTCS ABE MPOYIINHBI, 33 KOTOPHIS
Cb naBemmBaeTcs Ha IMIypyInbl JAuWaMeTpoM 4 MM, BKpy4YeHHbIE B CcTeHy. Dukcamus mikada
OCYIIECTBISIETCS TPETHUM IIIYPYIIOM, 3aKPYYMBAEMBIM H3HYTPH IIKa(da yepe3 OTBepCTHE B HIDKHEH
yacTu 3aJHed cTeHKHU. PacmonoxeHue NpOYHIMH U OTBEPCTUS UIS (PUKCHUPYIOLIETO MIypyria
MOKa3aHO HAa PUCYHKE (BUJI C3a/IH):

45 176 45
21 55
i R
LAl ki
H S
R B S

Puc9. Pacnonoxenne kpenexubix aneMeHToB Cb
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Jlist coOmroieHust TPaBUIT DJIEKTPOOE30MTaCHOCTH COCTMHUTE METHBIM ITPOBOJIOM CEYCHUEM HE

2
MeHee 1,5 MM~ HIMHY MECTHOTO 3a3€MJICHUS C PACIIOJIOKEHHBIM B HIDKHEM JieBoM yrity Cb Gontom
3a3eMJICHUS.

5.2.2 ¥YcranoBka Cb-05

B kommext noctaBku Ch-05 BxoasT 4 KpenekHble IUIaHKHU, KOTOphIE nepe ycraHoBkod Ch
HCO6XO,Z[I/IMO 3aKpCIUTh HA TBUILHOM YaCTU OCHOBAHHUS C IIOMOIIBIO 4 BHUHTOB, TaKXKXC BXOJAIIUX B
KOMILJIEKT.

Ha cnenyronem pucyHke yka3aHbl PacCTOSIHUSI MEXKIY KPEMEXHBIMU OTBEPCTHSIMU 3THUX

IJIaHOK:
191

Wimeanpulion

o w a0 (1)2)(3)
(= &) )

O3 || |
@©® oan

125

\© )
i Q
@ I

5.3 YcTaHOBKa UaMepuTenbHbIX MOAYIeN

Ilepen wawasom ycraHoBku MM Ha mpeaHa3HauyeHHBIE UIsI HUX MeCTa HEOO0XOIUMO
yOeauTbcss B OTCYTCTBHM W30BITOYHOTO JIABJIEHUS HA MOHTHPYEMOM YYacTKE CHCTEMBI
TEII0CHA0KEHUSI.

[Ipy MoOHTa)ke Ha TOPU3OHTAIBHOM TpyOompoBoge WM 1OMKEH YyCTaHAaBIMBATHCA
ANIEKTPOHHBIM OJIOKOM BBepX. MakcuManbHOE OTKJIOHEHHE JJIEKTPOHHOTO OJ0oKa OT BEpPTHKAIH
OTHOCHUTEIILHO OCH TPYOOIPOBOa HE TOJKHO MpeBbIIIaTh 45°.

Mecto ycranoBkm WM Ha TpyOompoBoje HEOOXOAMMO BBIOMpATh TakK, YTOOBI
o0ecreynBagoch MOJHOE 3alOJHEHHE YKMIKOCTBIO HM3MEPHUTEIBHOTO 00bEMa mpeoOpazoBaTens
pacxona. Pexkomenmyercsi pacmonaratb UM Ha Oojiee HU3KUX ydYacTKax TpPyOONpOBOIIOB, TIIe
o0pa3oBaHME BO3IYIIHBIX «IIPOOOK» ManoBeposATHO. OJHaKo, NMpU OOJBIIONH KOHIEHTpAIUU
TBEPABIX YACTHIl B U3MEPAEMOM MOTOKE, MPUBOASIIEH K 00pa30BaHUIO 0CaJKa UMEHHO B HUKHHUX
ydacTKax TpyOompoBoaa pexoMeHayercs yctaHoBka MM Ha HaKJIOHHOM (BOCXOJSAIIEM) y4acTKe
TpyOoIpoBoIa:
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[Tpu HEOOXOIUMOCTH TOabEMa TPYOBI (HampuMep, B CiIyyae pacrojioKeHHs TpyOomnmpoBoaa
BONM3M T0J1a), peKOMEHIyeTcsl ycTaHaBiauBaTh MM Ha BOCXOZsmIeM ydacTKe TakK, 4TOOBI TOYKa
nepenuBa B BEPXHEM Yy4yacTKe TPyOONpOBOJa HAXOJWJIACh BBIINIE BHYTPEHHETO IPOTOYHOTO
MPOCTPAaHCTBA PACX0J0MEPa, YTO 0OECIICUNT €ro 3aI0IHEHNE He3aBUCHMO OT CKOIUICHHSI BO3/TyXa:

B cnydae HeBO3MOXKHOCTH ycTaHOBKM MM B peKOMEHAYEMBIX MECTax [AO0MYCKAETCs, KaK
HCKJII0YeHHe, MOHTaX B BEpXHEH ToUke cHucTeMbl. [Ipu 3TOM HEOOXOIUMO MPETyCMOTPEThH
YCTaHOBKY aBTOMAaTHYECKOTO BO3AYIIHOTO KjamaHa (aBTOMATHYECKOTO BO3AYXOOTBOTUMKA) JUIS
BBIITyCKa Bo3/yxa B atMocgepy. Heobxoaumo Takxke odecneunTs NEpHOIUUECKYIO (HE pexe pasa B
HeZIeI0) MpoBepKy paboTocrnocoOHOCTH KiianaHa. BxonHoe oTBepcTre A OTBOJA BO3/yXa 4epes
KJIalaH JO0JKHO PACIONaraThCs BhIIIE BEPXHEW TOYKH MPOTOYHON YaCTH PacxooMepa:

Abmomamuyeckuu Bo3dywHsiu BepxHas moyka npomovHou
KAanar ‘ vacmu MM

-

[Tpu m3MepeHHH pacxoza B YaCTHYHO 3alOJIHEHHOM TPYOONPOBOJIE WIIM B TPYOOIIPOBOKE C
OTKPBITBIM KOHIIOM, M CJICAyCeT YCTaHaBJIMBATL Ha HAKIIOHHOM BOCXOAAINIEM YYAaCTKC
TpyOoIpoBoIa:
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[IpuHnunuansHo BakHO Ipu yctaHoBKe MM coriacoBbIBaTh HalpaBlIEHHUE CTPEJIKM HA €ro
OO0KOBOI TOBEPXHOCTH C HOPMAJIbHBIM HalpaBlieHHEM MOTOKa U3MepseMoil cpensl. B nmpotuBHOM
ciydae UM ¢ npeoOpa3oBaTeneM pacxoja Oyaetr GUKCHpoBaTh OTPUIIATEIBHBIA PACXO/I.

[Tockonpky UM ycTraHaBiamBaeTcs B pa3pbIB TPyOOIPOBOJIA, MPU €T0 MOHTAXE MPUXOIUTCS
npuberath K CBapoyHbIM paboram. [lpu uX mTpoBenEeHUH HEOOXOAMMO YYHUTHIBATH BBICOKYIO
YyBCTBUTEIHLHOCTh MPUMEHEHHBIX B Db MUKpOCXeM K 3JeKTPOMarHUTHBIM HaBOJKaM, MPUBOASIINM
K BBIXOJAY NPHOOPOB M3 CTpOs. 3ampeuiaercsi NMpoBedeHHE 3JIeKTPOCBAPOYHBIX PadoT, mpu
KOTOPbIX BO3MOKHO NMPOTEKAHWE CBAPOYHOro Toka 4depe3 kopnyc UM. IlpuBapky ¢uanuen
TPYOONpPoBOAa cjieAyeT MPOBOAMTH C HCIOJb30BAHMEM MOHTAKHOW BCTABKH (radapuTHOrO
MakeTa mnpeoOpa3oBaressi pacxona). Ucnmosb3oBaHnme B KadecTBe MOHTAKHOW BCTABKHM
peaabHoro UM 3amnpeuieHo.

Jlnst obGecniedeHusl TOCTATOYHOM IUIOTHOCTH coeauHeHus (uaHmbl TpyoOompoBoga u MM
JOJOKHBI OBITH COOCHBI M MapaJUIeNbHBI APYT APYry, UMETh oauHakoBbIi [ly. OTKIOHEHHE OT
napajuieIbHOCTH (praHIeB, onpeaensieMoe Kak pa3HOCTh MEXAY MaKCUMalIbHBIM U MUHUMAaJIbHBIM
3a30pOM MEXJIy HUX KpasMmH, He JA0kHO mpeBbimare 0,5 mm. @naHusl TpyOOHpOBOJIOB,
WCTONBb3yeMbIX 1id  yctaHoBku KM, pomkasl  cooTBercTBOBaTh HopMmam ['OCT 12820.
YIUIOTHUTENBHBIE TPOKJIAIKH HE JIOJDKHBI BBICTYIATh B IPOTOYHYIO YacTh TPYOONpPOBOIa. 3aTSkKKa
raeKk KperuieHus (QUIaHlleB OCYLIECTBISIETCS PAaBHOMEPHO, MOOYEPENHO Ha IUaMETPaJIbHO
IPOTHBOINOJIOXKHBIX OTBEPCTUAX (raHLeB. MakCUManbHbII KPYTAMIMHA MOMEHT 3aTsKKU raek (M)
st Tpyd pasnuuaeix Jly npuBeaéH B tabmuie 8. Ha mepBom mpoxome TpeOyeTcst 3aTsKka
KpyTamuM MoMeHTtoM 0,5 M,p, Ha BrOopoM — 0,8 M,p, M JIMIIL HA TPETHEM — IOJHASA 3aTSHKKA
YKa3aHHbBIM B Ta0HIle 8§ MAaKCUMAIBbHBIM KPYTSAIIUM MOMEHTOM.

Tabmuma 8. MakcuMabHBIN KPYTSIIUA MOMEHT 3aTsKKU Taek IS (hJIaHIIEB.
Ay, mm MakcuMaJibHbIH KPyTaIMii 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¢ npeobpazoBaTeneM pacxojia HEOOXOIUMO yCTaHABIMBATh TaK, YTOOBI JJIMHA TPSIMBIX
y4acTKOB TpyOompoBoja cocraBisiuia He MeHee 3 Iy mo BxoaHoro ¢manna MM u He menee 1 [y
mocjie ero BbIXOAHOro (hJIaHIa, a OTKJIOHEHHsS BHYTPEHHEro auameTpa TpyOompoBoaa oOT
HOMMHAJIBHOTO Ha 9THX y4acTKax He MpeBbIIaIN 3HaueHui, onpenensembix ['OCT 8732.

[Tocne ycranoBku M Ha TpyOomnpoBoJ HEOOXOAMMO CMOHTHPOBATH BXOMSAIIUE B KOMILIEKT
MIOCTAaBKU COCIMHUTEIbHBIE INWHBI (METAJUIMYECKHE TEePEMBIYKH) MEXIy KaXIoW mapoi
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COCTMHMUTENIbHBIX (QuaHieB TpyoompoBoga u MM, obecreumBas 3JIEKTPUUYECKYIO IEITOCTHOCTD
CUCTEMBI ypaBHUBAHUS MOTEHIHAIOB. OHAKO CaMH M3MEPHUTEIbHBIE MOAYIH HE MpeIHA3HAYCHBI
JUTsl 0OecTieueHus 3a3eMJICHHUST TPyOOTIPOBOIOB, M MX 3a3€MJICHHE HE TOJILKO HE TpeOyeTcs, HO U He
PEKOMEHYeTCH.

Jlng y370B ydeTa TEIUIOBOM SHEPruu MpH HAIMYUU KaK MOJAIOIIero, Tak M o0paTHOro
TpyOONPOBOJOB, HEOOXOAMMO YyCTaHABIMBATh NpeoOpa3oBaTeNd TEMIIEpaTypbl M3 OJIHOTO
KOMIUTeKTa («mmogoOpaHHas Iapa»), MpUYeM Ha TOJAIIEeM TpyOONnpoBOAe MJOKEH OBITh
cmonTHpoBaH 1T ans «ropsiuero» TpyoorpoBoia (0OBIYHO C UHIEKCOM «T'»), a Ha 00paTHOM — ISt
«XOJIOJTHOTO.

3a30p Mexy mpeoOpa3zoBaTesieM TeMIEPaTyPhl U 3aIIUTHON THIIb301 JOKEH OBIThH 3allOJIHEH
MUHEpaJbHBIM  MacjioM  (3ampelmiaeTrcs  HWCIOJb30BaTh  OTPa0OTaHHOE  Maclio)  WIH
HE3aTBEPACBAIOLIEH TEIUIONPOBOIHOM ITACTOM.

ITo okonuanum ycraHoBku WMM 3amomHuTe TpPyOONPOBOM M3MEPSIEMOW CpPEeIod MO
JABICHUEM H TIPOBEIUTE TPOBEPKY IUIOTHOCTH MEXAaHUYECKHX COCAMHEHHN CHCTEMBI TIO0
OTCYTCTBHIO TMpoTeyeK. Eciau Teub OTCYTCTBYET, HpHUCTyHaliTe K MOHTaxXy DSJIEKTPHUYECKHX
COEIMHEHHM TEIIOCUETUHNKA.

Buumanmue:

Bce omepanuu mo MOHTaXy W JIEMOHTa)Xy IMpeoOpa3oBaTee TeMIepaTypbl W JaBICHUS
cnenyeT HpOBOI[I/ITB HpI/I CHSTOM BHGKTpOHI/ITaHI/II/I I/IBMepI/ITeHBHOFO MOI[YJI}I.

Ecnm m3meputenbHBIE MOJIYJIb CMOHTHPOBAH Ha TpPyOONpOBOJE, TO TEped MOHTaXOM H
JEMOHTaXXOM TIpeoOpa3oBaTelisi JaBICHUS CleAyeT YOeOuTbcs B OTCYTCTBHM H30BITOYHOTO
JTABJICHUSI HA 3TOM Y4acTKE U CIIUTh BOJY.

5.3.1 MonTax coennnenuii 1y UM ¢ Tunom koncerpykuuu US, 16 u KS

MoHTa)X BCE€X DJIEKTPUYECKUX COEAUHEHHMHN Uil HM3MEPUTENIbHBIX MOJAYJIEH C THUIIOM
koHCcTpykiuu U5, N6 n K5 ocyiiecTBiasieTcsl ¢ MOMOIIBIO IUIATHI MOJKIOYEHUM, paCTIOIOKEHHON
noJ Kpblkoi kopryca Ob. Jlnsg BBoma BHYTph Kopmyca Db kabeneil TUHUM CBSA3H C CUCTEMHBIM
OJlokoM U Kalenell MOAKIIOUEHUs TpeoOpa3oBaresieil TeMmmeparypbl W JIaBJICHHS CITy>Katr
T€PMOBBO/IBI.

[Inara nonknrouennit aiigs UM paccMatpruBaeMbIX TUIIOB UMEET BUI:
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Pucl0. Bwupa nmnatel noakmtouenuit aiga UM ¢ tuniom konctpykiuu 1S, U6 u KS

OJIEMEHTHI IJ1aThI HOI[KJIIO‘-IGHHIZ HMCIOT CJICAYIOIICC HA3HAUCHUC:

— Knemmuuk X1 (xknemmbr “J1+7, “J1-, “T1-, “T1+”) ciyXkuT i TOAKIIOYCHUS
MEPBOTO Mpeodpa3oBaTess TeMIepaTypsl (KaHaT t U3SMEPUTEIBHOTO MOJTYJIs );

— Knemmuuk X2 (xkmemmbr “T2+7, “T2-%, “J2-% “J2+”) CIyXuT IS TOIKITIOYCHUS
BTOPOTO Mpeodpa3oBartesst TeMIIEpaTyphl (KaHal t2 H3MEpUTENbHOT0 MOAyIs). Eciau aTot
npeoOpa3oBareinh HE TOJKIIOYACTCS, HEOOXOJAMMO TIOCTABUTH IEPEMBIUKY MEXIY
KiaemMMaMu “J2—“ u “J2+7;

— Kmemmuuk X3 (xknemmer “UP+7, “P+”, “P— “UP—) cmyXuT sl MOAKIIOYEHUS
TEH30METPHUUYECKOT0 TpeoOpa3oBaTens AaBicHUs (kKaHal P w3MepuTenbHOTO MOIYIS).
I[Ipy  ucCnonb30BaHMM  TEH30METPHUECKOTO  mpeoOpa3oBaTenss  JaBleHUss  00a
nepexitouarens tuna [1/] SA1 sHeo6xoaumo yctaHoBHUTH B mojiockeHne «MOCT;

— JleBas mapa kiemMM KJIeMMHHKa X5 (kiaeMMbl “+” u “—” Hag Haanuchio “4-20) ciyXut
JUIS TIOJKITIIOYECHHSI TpeoOpa3oBaTeNsi JaBJICHUS C TOKOBBIM BbixogoMm 4-20 MA BE3
NCTIOJIB30OBAHMA BHEIIHEI'O MCTOYHUKA TIMTAHUSA. Vcrounuk mnuTaHus
II1 (c HoMMHaJIBHBIM HampsbkeHueM 14 B) BcTpoeH B u3MepurenbHbId MOAyib. [Ipu
MCIOJIb30BaHUU TpeoOpazoBaTesisl JaBICHUS C TOKOBBIM BBIXOJIOM 00a MepeKiIrovaress
TUMa jgaryuka jgaBineHuss SAl HeoOXoIMMO YCTaHOBUTh B ToJoXKeHUe «4-20».
BHUMAHMUE! K usMepurenbHOMY MOAYJIO JOMYCKAETCS MOAKIIOYATh TOJBKO OJUH
npeoOpas3oBaresb JaBIEHUS: JTHOO TEH30METPHUECKUM, JTHOO TOKOBBIM. THUN U nuanazoH
npeoOpasoBaresis yKka3bIBaeTcs pu 3akaze MM

— IlpaBas napa kjneMM kiieMMHUKA X5 (KJIeMMBI “+” 1 Haj Haanucklo “UMIT”) cnyxut
JUIS TIOJKITFOUEHHUsT TpeoOpa3zoBaTeNsi pacxoja C HMITYJIbCHBIM BbIXoaoM (kaHanm Gu
M3MEPUTEIBHOTO MOJTYJIs );

— JleBas (;imbo mpaBasi) mapa KiemMM KieMMHHKa X6 (kieMMbl, moanucanueie “JIMH”)
CIY>)KUT JIJISl TIOAKJTFOUEHUS JIMHUU CBS3M OT CHCTEMHOTO Oyioka. [[pyras mapa Kiemm —
CIY>)KUT JJI TIOJKIIOYEHUS TPOJOJDKEHHUS JMHUM CBsi3u K cieayroumm MM Toro ke
cermeHTa. [1oaspHOCTh MOAKIIIOUEHHUS] IMHUU CBSI3U HE UMEET 3HAUCHUS;

— Konraktsl S1 u S2 ciyxaT 1l MOJKIIOYEHHUS COTJIACYIOIIETO PEe3UCTOpa JIUHUM CBA3H,
eciu UM Haxomutca Ha ee koHIE. COryiacyrolmuil pe3ucTop BKIKOYAETCS yCTaHOBKOM

(1A
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MEePEMBIUKH («JpKamIepa») Ha KOHTAKThI S1 (11t KaOessi ¢ BOJIHOBBIM COTIPOTHUBIICHUEM
100 Om), unmu Ha S2 (1t kabenst ¢ BOMHOBBIM compoTuBieHueM 120 Om). Ecmu UM He
SBIIAETCS KpailHUM Ha JIMHUM CBSI3U, IEPEMbIUKA HE YCTaHABIMBAETCS,

— HL1 — cBeTonuoAHBIM MHAMKATOP HAMNPSIKEHWS] MUTAHUS HA BBIBOJAX JIMHUU CBSI3H,
MOJKITIOYEHHBIX K KJIIEMMaM XO0;

— [IOB — MecTo pacmnojioKEeHUs OTBEPCTUM, Yepe3 KOTOPBIE OCYIIECTBIISIETCS JOCTYN K
KHOIIKE IS CHSATHUS 3alUThl OT U3MEHEHus napamerpos M.

Cxema noaxmtouenudt yist UM ¢ tunom koHctpykuuu US u KS npuBeeHa Ha pucyHKe:
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Pucll. Cxema MoHTaxa Ha ruiate noakiatoueHnii UM ¢ tunom koncrpykuuu US u K5

OOpartnTe BHMMaHHE HAa yKa3aHHYIO PacKJIaJKy IENei Mo BUTHIM Mapam: OTCTYIUICHHE OT
CXEMBl MOXET NPUBECTH K HepaboTOCHOCcOOHOCTH KaHajoB. B kauecTBe Kabemns MOAKIIOYCHHUS
ucnonb3yite Butyro napy tuna STP-2x2x24AWG, FTP-2 unu aHanorudHeiii kabenb JUTMHOW HE
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6omnee 100 M 1 BRIHOCHOTO MpeoOpaszoBartels Temneparypsl U He 6omee 10 M — npeobpaszoBatens
nasinenus. Jlns ymobcTBa MOHTaKa Ui IENel ¢ OTpULlaTeNbHONW MOMSPHOCTBIO («J1-», «J2-»,
«T1-», «T2-», «Un-» u «P-») pekomeHayeTcs UCIoJIb30BaTh MPOBOJHUKHA BUTOM Maphl B U30JIAIINHA
0eJoro 1BeTa; A IeTei ¢ MOJ0KUTETbHON MOISIPHOCTHIO — IPOBOIHUKH B LIBETHOW M3OJISIIHH.

[lepen HayaoM MOHTa)ka ONpENEIHUTE MO MECTy TpeOyemylo JUIMHY KaOens MOAKIIOYEHHs,
yuTs HEOOXOMuMBbIH a1 MoHTaxa 3amac B 50-60 cm. IloaroroBneHHbI KaOenb MOMECTUTE B
METaJUIOPYKaB COOTBETCTBYIOLIEH JUIMHBI C BHYTPEHHUM juaMmerpoM 10 MM, HakuHbTE, INpHU
HEOO0XOMMOCTH, METAJUTMUECKUEe XOMYTHI JJsi mocinenyrouiei ¢pukcanuu. Kabenp moakimoyeHus
MIPOIYCTUTE Yepe3 FEPMOBBOJI U MPUCOEAMHUTE MPOBOJIA BUTHIX MAp K 3a)KMMaM B COOTBETCTBUU C
YKa3aHHOM CXEMOM.

Jlis MOAKIIIOUEHHs BBIHOCHOTO TpeoOpa3zoBaTesis TEeMIIEpaTypbl CHUMHTE €ro BEPXHIOIO
KPBILIKY, MPONYCTUTE KaOenb MOJIKIIOUYEHUS B OTBEpCTHE €ro repMoBBoja. [lonkmounre npoBoaa
BUTHIX Map Kabelsd K BhIBOJAM IIpeoOpazoBaTeisi TeMIepaTyphl B COOTBETCTBHHM CO CXEMOM, MIIOTHO
3aTSHUTE KpENEXHbIE TaWKu BBIBOAOB. Jlomyckaercss mepecTaHOBKAa TOYEK MMOIAKIIOYEHUS
IIPOBOJIHUKOB OJHOW IMOJISIPHOCTH, HAIIPUMEP, K BBIBOAY 4 BMECTO LENH «J+» MOKHO MOJIKIIFOUYHUTH
nens «T+y», mpu 3ToM mpoBoA memu «J+» MOIDKEH MPUXOIUTh Ha BBIBOJA 2 TpeoOpazoBaTes
TEeMIIepaTypsbl.

3aBepIIB MOJKIIOYCHHE K MPeo0pa3oBaTeio TeMIepaTypbl Kadens, 3adUKCHpyHTe ero
MOJIOKEHNE Talikoil TepMOBBOJIa U YCTAaHOBUTE Ha MECTO BEPXHIOIO KPBIIIKY MpeoOpa3oBaTels.
3adukcupyiiTe METAIITMYECKUMH XOMYTaMH KOHIIBI METAJUIOpyKaBa Ha 000X KOHIaX KaOers.

C nmoMompr HINpHUIIA WX MUIETKH BBEIUTE HECKOJIBKO Kalellb MHUHEpPAJIbHOIO Macia B
pacIoNo’KEHHYI0 Ha TpyOOmpoBoAe TUIb3y MpeolOpas3oBaress TeMIlepaTypbl. BABHHYB MITHIpb
npeoOpasoBartesis TeMIIepaTyphl 10 yopa B THIIB3Y, 3aUKCUPYHTE €ro 3a)KMMHOU TalKOH.

JInsi TOAKIIOUEHHs] BHIHOCHOTO TpeoOpa3oBaTelisi JABICHHUS BBHIBEPHUTE IOJHOCTHIO BUHT
KpEIUIeHUs pO3E€TOYHOM YacTH pazbEéMa MpeoOpa3oBatTessl AaBJICHUS U CHUMUTE €€. Y3KUM HUTUIOM
OTBEPTKH OCTOPOKHO CHHUMHTE IUIACTUKOBBIM KOXKYX PO3ETOYHON 4acTH, oOecredwB JOCTYI K
3aKMMaM KpeIuleHUs MpoBOJHUKOB. Kabenb MmoakiItoYeHus MpomyCcTUTe B OTBEPCTUE T€PMOBBOJIA
CHATOTO KOXyxa. I[logkmiounTe mMpoBOAa BUTHIX Map Kabeds K BBIBOJAM PO3ETOYHOM YacTu B
COOTBETCTBUM CO CXEMOM. 3aBEPIIMUB MOJKIFOYEHUE BUTHIX MAp, HAJEHBTE KOXKYX Ha PO3ETOYHYIO
yacTh pazbéMa mpeoOpa3zoBaressi JaBICHUS, 3aQUKCHUPYWTE TOJNOKEeHHEe Kabens raikon
re€pMOBBO/IA.

IIpu MoHTaxke mpeoOpa3oBareist JaBICHUS CYHIECTBYET OMACHOCTb IOBPEXKICHHS
YyBCTBUTEJILHOW MeMOpaHbl, €CJIH MOJO0CTh MpPeAHA3HAYEHHOTO ISl HEero naTpyoka, COeTuHEHHOTO
gepe3 3aKphITBIH KpaH C TpyOONMpoBOAOM, 3amojHeHa BoAodW. YToObl HE TOBpPEAUTH
npeoOpas3oBaresb, JIETKO, HE MPHUKIAAbIBas yCUJINI, BBEPHUTE €ro B MarpyOok (c pe3pboit /2”).
CobOmrofasi OCTOPOXKHOCTh, MEIJIEHHO TPUOTKPOWTE KpaH 10 3amojHeHus o0béMa maTpyOka
paboueii cpemoit. He 3akpbiBas KpaH, ¢ TOMOIIbIO Tae4HOro Kioya (Kimtoud 27) 3aTsSHHATE
coenuHenue. Taxoke, 711 CTPaBIMBAHUA BO3AyXa U U30BITOYHOIO JaBJICHUS U3 MAaTpyOKa BO BpeMs
BKpYUYHBaHMA MpeoOpazoBaTels JaBJICHUs] PEKOMEHIyEeTCsl UCIOIb30BaTh TPEXXOA0BOM KpaH, JIH00
JOTIOJTHUTEIBHBIN CITYCKHOM KpaH.

[TpoBepbTe HaMMuUME Ha CThIKE pa3zbEMa MpeoOpa3oBaTeNs JaBJICHUS PE3UMHOBON MPOKIAIKH.
CopueHTUpyiTEe €ro po3e€TOYHYI0 YacTh COTJIACHO PACHOJIOKEHHUIO IIThIPE OTBETHOW YacTH
(BBIBOX 4 mMIMpe OCTAJIbHBIX) M COCTBIKYWTE pa3bEéM, CTSHYB COCIMHEHHE BHHTOM. 3apHUKCHUpPYyHTE
METAIITMYECKUMH XOMYTaMH KOHIIBI METAJIJIOpYKaBa Ha 000MX KOHIIaX KabeJs.

Kpome mratHbix wu3meputenbHbix moxyned (M121, M021 u t.1.) MKTC mnossosser
MTOAKTIOYUTH JIOMOJIHUTENIbHBIE MPe0oOpa3oBaTeld pacxo/aa, UMerone uMyiascHbIi Beixoa (ITPN).
Onu MoryT ObITh TIONKITFOUEHBI MO0 K Tuiate noakmoueHnit Cb MKTC — k kiieMMHuKam «X12» u
«X13» (cm. Puc. I'-2 u3 npunoxenus I u [lpunoxenue /1), mu6o x UM tuna M121, M021 — k
s3axuMam «[IPN» kiiemmHnka X5 ero miaTel MOJKIFOYEHUN.

JmurenbHOCT, MMIyNbcoB y [P nomxna ObiTh He MeHee 20 MC, B IPOTHBHOM CiIy4ae
JOCTOBEPHOCTH Y4€Ta HE TapaHTupyeTcsa. Y mpeoOpa3oBarest pacxo/ia ¢ MaCCHBHBIM UMITYJIbCHBIM
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BBIXOJIOM €r0 SKBUBAJIEHTHOE COMPOTUBIIEHHE B PEKHUME «3aMKHYTO» JOJDKHO ObITh MeHblie 500
Om, B pexxuMe «pazoMKHyTOo» — Oombire 50 kOM (¢ y4€ToM BIUSHUS TOJIKIIOUEHHOW JIHHHUH
cBs3u). BxomHoe conpoTtuBienue uMmnynbcHbIX Bx010B Cb MKTC ne menee 2 kOwm.

[TpeobOpa3zoBarenu pacxoja ¢ aKTUBHBIM MMITYJIbCHBIM BBIXOJIOM JIOJDKHBI 0O€CTieYyMBaTh Ha
HEM aMIUTMTYy UMITYJIbCOB B Tipeaenax 8...16 B, a B may3ax Mexay UMITyJIbCaMH SKBUBAJICHTHOE
COMPOTHUBIICHUE BBIXOJHOTO Kackama, kKak u s [IPW ¢ maccMBHBIM BBIXOJIOM, JTOJIKHO OBITH
oompmie 50 xkOwm. Ilpu monkimrodeHWH mpeoOpa3zoBaTesisi pacxojia ¢ aKTUBHBIM HMITYJIBCHBIM
BBIXOZIOM MOJKET MOTPeOOBaThCs YUET MOISPHOCTH CUTHAIIOB, HAMPUMEpP, NMPU HATUYHHA HA STOM
BBIXOJIE JMOJa, 3AIIMIIAOIIEr0 €ro OT NEPEeNoIIOCOBKU. B TakoMm ciydae JOCTaTOYHO MPOCTO
MMOMEHSATHh MECTaMU MPOBOJIA, MOAXOSAINE K COOTBETCTBYIOIIEMY KIEMMHUKY UMITYJIBCHOTO BXOJa
MKTC.

ITonxmouenue s UM ¢ tunom koHcTpykunu M6 oTiinyaercst TOJIBKO TEM, YTO B KauECTBE

I[IT u meporo IIT wucnonp3yroTcs mpeoOpa3oBaTeaI MOAYIBLHOTO (BCTpaMBaeMOro) THIIA
ucrnonHeHust M6:
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Pucl2. Cxema MoHTa)ka Ha muiate nogxkiatodeHuit UM ¢ tunom koHcTpykiuu 16

MoHTaX MOJIYJIBHOTO TMpeoOpa3oBaTeNsl TEMIEpaTypbl HCIONHEHUs M6 TpoBOAUTCS B
CIIEYIOILEM MOPSIKE:

— OTKpOWTE KPBIMIKY, 3aKPBIBAIOIIYIO JJIEKTPOHHBIM OJIOK W y3JIbl TpeoOpa3oBaTeseit
TEMIIEPATypPbl U JaBJICHUS,

— C IIOMOHOIBI0 HIIIpHIla WJIN IMUIICTKU BBCAUTC HCCKOJIBKO KalcCjib MUHCPAJIILHOTO Macjia B
T'HIIb3Y TIpeoOpazoBaTestsi TEMIIEpPaTyphl;

— BcraBbTe [IT B THIB3Yy W 3aBepHUTE €r0 Pe3bOOBYIO BTYJIKY IO YIOpa € TMOMOIIBIO
CMEUUANBHOTO TPyOuUaToOro Kiroda, He mpuiaras Oonbinoro ycwius. Ilpum HajgeBaHun

KJII04a Ha pe3bOOBYIO BTYIKY CHAEAUTE 3a TEM, YTOOBl HE TMOBPEAUTH IPOBOJA,
BeIxoasamue us I1T;
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— noakirouute npoBoaa [T k 3axuMam, pacnoio’)KeHHBIM Ha Iiate noakiaodenus UM B
COOTBETCTBUM CO CXEMOM: MPOBOJA, MTOMEUEHHbIE Y3eJIKaMU MOJCOCTUHUTE K KIeMMaM
J1+ u T1+ (B mr060M TOpsiAKE); IpyrHe aBa mpoBoaa — K kiaemmam J1—u T1—;

— YIJOXHUTE KIYT NPoOBOJOB, uaymuii ot IIT, B ma3 meperopojiku Kopmyca 3J€KTPOHHOTO
0J10Ka 1 3aUKCUPYHTE €r0 C TTOMOIIBIO CAMOKJICIOIIEHCS CKOOKH.

MoHTaXX MOAYIBHOTO TpeoOpa3oBaTeNis MdaBIEHUS WCIONHEHUs M6 mpoBOAUTCS B
CJIETyIOIEeM TOpsIKE:

— €CIIM U3MEPUTENbHBIH MOAYJIh CMOHTUPOBAH Ha TPYOOMPOBOJE, TO MEPEl MPOBEICHUEM
JTaHHOW paboThl clemayeT YOeIUThCS B OTCYTCTBUM H30BITOYHOTO JABJICHHS HAa 3TOM
y4acTKe U CIIUTh BOIY;

— OTKpOWTE KpBIIIKY, 3aKPHIBAIOIIYIO0 JJIEKTPOHHBIA OJOK M Y3Jbl NpeodpazoBaTemeit
TeMIIepaTyphl U JaBICHUS;

— C MOMOIIBI0 INUIMIIEBOM OTBEPTKHU BBIBEPHHUTE 3arjiylIKy, 3aKpbIBAIOIIYI0 MPHEMHOE
OTBEpCTHE y37a mpeoOpa3oBaTelis JaBICHUS, PACTIONOKEHHOE B €T0 HIKHEH 9acTH;

— HampaBbTe pe3n0y MpeoOpaszoBaTels JaBICHUS MO pe3b0e MPUEMHOTO OTBEPCTHS y3Ja.
JlanpHeliiee 3aBopayMBaHUE MpeoOpazoBaTeNsl ClIEAyeT OCYHIECTBIATH C IOMOIIBIO
CHEeIMAILHOTO  TpyO4aTtoro Kiro4da. AKKypaTHO HaJeHbTE JTOT KIIOY  Ha
npeoOpaszoBareb, cies 3a TeM, YTOObI He MOBPEIUTh IPOBoAa. MOMEHT OKOHUYATEIbHOMN
3aTspkku paBeH 1.5 + 1.9 xI'c-m;

— mnonkirounte npooaa I11 k 3axumam (UP+, P+, P— u UP-), pacrionoxeHHbIM Ha Tj1aTe
noakiodeHuss MM B COOTBETCTBHH C IIBETOBOM CXEMOI;

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

— YIOXHUTE XIyT MpoBonoB, uaymuii or IIT, B ma3 kopryca 37€KTpOHHOro OjoKa H
3aUKCUPYITE €ro ¢ TOMOIIBIO CAMOKIICIOIIEHCS CKOOKH.

5.3.2 3ammura UM o1 BoabI U KOHJAEHCATA

JInst UCKITIOUEHHs TONaJaHust BOJBI BHYTPb KOpITyca 3JeKTpoHHOro Oioxka WM cnemyer
00paTUTh BHUMAaHKE HAa €T0 TePMETHU3AINIO:
— IUIOTHYIO 3aTSKKY Kabemnell B repMOBBO/IaX;
— HaJIW4YHUC 3arilylicK B HCUCIIOJIb30BAHHBIX IT'CPMOBBOIAX;
— MOHTaX KaleJel ¢ MPOBUCAHUEM TIepel BXOJOM B T€PMOBBO/IBI;
— HaJIMYWE W TIPABWIBHOE TIIOJIOKEHUE PE3MHOBOTO JKIyTa ISl YIUIOTHEHHS KPBIIIKH
anekTpoHHoro 6moka UM;
— PaBHOMEpPHYIO 3aTsDKKy KpENEeKHBIX BHHTOB KpBILKM Kopnyca Ob 10 miIoTHOro
NprXXaTus yIJIOTHUTCIIA.
[lpu oOHapyXeHWM HETEPMETHYHOCTH B TEPMOBBOJAX WJIM YIUIOTHEHUHM Kpblmku Ob
(HEBO3MOKHOCTh IIJIOTHOW 3aTSDKKM KaOensi, OTCYTCTBUE PE3WHOBOTO JKI'yTa M T.A.) HEOOXOJIMMO
WCTIOJIB30BaTh TEPMETHK JIJISl YCTPAHSHUST TPOOIIEMBI.

WN3meputenbHble  MOAYJIH, YCTAHOBJEHHBIE Ha TPYyOONpPOBOJAX  XOJOJHOW  BOJBI,
HOIIBCpFaIOTCH I/IHTGHCI/IBHOMy BO3I[CI>1CTBHIO KOoHACHCaTa BOJBI, OC06€HHO B YCHOBI/IHX BbICOKOfI
BJIQYKHOCTH BO3/IyXa B TOJIBAJILHBIX MTOMENICHUAX. B TakoM cirydae, mociie OKOHYaHUST MOHTaKHBIX
pa60T, peKOMeHHyeTCH 3allIUTUTH BECH M OCJIMKOM OT MHTCHCHUBHOI'O BBIIIAJACHUS KOHACHCATaA U
MOTEPH TOBAPHOTO BHUAA MYTEM TEIUIO- U THAPOU3OJISAIMU OT OKPYXKAIOMIEH Cpelbl, HalpuMep, C
IIOMOIIIBIO O60pa‘-II/IBaHI/I$I MATKUM TGHJIOI/ISOHI/IpyIOH_II/IM MaTepI/IaJIOM TUIIA MHHepaHBHOﬁ BaThI, a
3aTeM — HOJIUATHIICHOBOM IIJICHKOM.



36 Tennocuerunk MKTC. PykoBoACTBO 110 3KCILTyaTaluu

5.4 MoHTaX aNeKTpU4YeCKNX coeanHeHnn TennocUyeT4YmKa

DnekTpuyeckoe nuranue Bcex UM temnocuérunka ocyuecTBisieTcsa oT Haxoasmerocs B Chb
HCTOYHUKA MOCTOSHHOTO HanpspbkeHus 24 B. Ilepenaua nuraromiero HanpspkeHus k MM, a taxke
oomen mpanHbiME Mexay Cb m UM mpoucxoauT mo JBYXIPOBOIHBIM BBICOKOYACTOTHBIM JIUHUSAM
CBSI3U, BBINOJIHEHHBIM AKPAaHUPOBAHHBIM KabeneMm «BuTas mapay», Hanpumep, tuna STP, FTP,
KADGII nin aHanorH4HBIM (CEUeHHEe MEIHBIX IPOBOIHNKOB He MeHee 0,2 mMm’). Ha HeGoIbIMX
(menee 100 M) paccTOSIHMSIX AONMYCTHUMO MCIIOJIb30BAaHUE HEIKPAHUPOBAHHBIX BUTHIX Map THIA
UTP, KAII u T.11.

s cBs3u ¢ UM cucteMHbIi 010K MMeeT /1Ba kaHana, obozHagaembie L1 u L2. K kaxmomy
13 KaHAJIOB MOXET ObITh MojKIro4YeHo 10 8 UM, 6 u3 KoTopeixX ¢ mpeoOpa3oBaTenem pacxojna. Ha
miare noaxitoueHuit Cb (cm. Puc. I'-2 [lpunoxenus I') npexycMoTpeHo 1o 1Be napbl KIEMMHBIX
KOHTAKTOB Il TIOJKJIFOYCHHS JIMHUM CBSI3W K KaKIOMY W3 KaHaioB, obo3HaueHHele L1+, LI-
(xanan L1) u L2+, L2- (kanan L2). Tam xe pacnionoxeHnsl ABe napsl kiieMMm PE mis nogkmouenus
9KpPaHOB BUTHIX Map.

B obmem Busie cxema noakimroueHus oTaenbHbix MM k kananam Cb npeacraBnena va Pucl3:

cezmenm 4
.

+\ 1\ w + 1
N BPENG R\ oo
- o
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NOAKNKYEHWUA
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yd

cezmenm 2

ceamenm 1

BRSO

Pucl3. Cxema nonximrouenuss UM k Cb MKTC

Jlis coeMHEeHUs U3MEPUTEIBHBIX MOJyJIEH ¢ CHCTEMHBIM OJ0KOM K KaHanam L1 w/mmm L2
MTOAKJTIOYAIOT JIMHAM CBSI3M, BHITIOJIHEHHBIE W3 BUTHIX map. /lanee OymeM Ha3bIBaTh JIMHUIO CBSI3H,
MOAKIIOYEHHYIO K KaHaTy, TePMUHOM «CerMeHT». Komn4ecTBO CerMeHTOB JJisl KaXA0ro KaHalla He
JIOJKHO MPEBBINIATH ABYX.

Bce detbipe cerMeHTa MOJHOCTBIO PABHOIpPAaBHBI. {7 CHUXKEHHUS MOTEPh B JIMHUSAX CBSI3U
W3MEpPUTEIIbHBIE MOJYJIM  CIEIYyEeT paclpenesisiTh MO BO3MOXHOCTH PABHOMEPHO MEXIY
CEerMEHTaMHU.

BonHoBoe compoTuBiieHHe BceX KaOelel, BXOMSIIUX B CErMEHTHI OJHOTO KaHaja, JTOJDKHO
OBITh OJMHAKOBBIM (PEKOMEHIYEeTCS UCTIONIB30BaTh Kabelb OJHOTO THIA JJIsi MOHTa)kKa BCEX JIMHUN
cBs3u MKTC).

Jlns obecriedeHUss HOPMAJIbHOTO MUTAHUS HM3MEPUTENBHBIX MOAYJIEH HE00XOIUMO, YTOOBI
JUTMHA OJTHOTO CErMEHTA, BBIIIOJIHEHHOTO BUTOM Mapoi ¢ CeYeHMEeM MEAHOro mpoBoaHuka 0,2 MMZ,
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yAOBJIETBOpPsiIa yeinoBuio S;+Sy+...Sy < 220 M, rae S; — niuna nuauu cBszu ot Cb o 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

Hanpumep, omqua UM moxeT ObITh pacmosiokeH Ha pacctostHuu 10 220 m ot Cb, nBa UM
onHoro cermenta — 10 110 M, Tpu M oxnoro cermenra — 10 73 M, u T.1. Eciiu UM pacnionoxeHst
TaK, 4YTO JUIMHBI JIMHUH CBSI3U Mexy HUMH U Cb paszHele, To, Hanpumep, Tpu UM ogHOrO cermeHTa
MOTyT pacnoiararbes Ha pacctostHusIX 10 40, 70 u 110 m ot Cb (40 + 70 + 110 = 220).

B 3aBucumoctd OT ceueHuss MEIHOrO MPOBOJHMKA BUTOM Mapbl MpeAesbHO J0MyCcTUMAast
CyMMa JJUH JIMHUH CBSA3M OJHOTO CErMEHTa B TPUBEACHHOW BbIIE (QOpPMYyNe MEHSETCS B
COOTBETCTBUU C TAOINIIEH:

Tabmuma 9. [lpenensHas cymma JJIMH JTUHUN CBSI3U OJTHOTO CETMEHTA

Huamertp xxuiibl, MM | CeueHue XKUIbI, MM’ [IpenenbHas 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
NpUONM3UTENbHBIMA H3-32 pa30poca XapaKTepUCTHUK Kabelned W M3MEpPHUTEIbHBIX MOJIYJIEH.
[TosToMy B mpoekTe y3ima ydera cielyeT 3akiajblBaTh 3amac Mo JJUHE Kadesel, MCIOIb3yeMbIX
JUTsl MOHTaKa JTUHUM cBs3u Mexay Cb u UM.

5.5 TMopknroyeHUe 3rNieMeHTOB CcorinacoBaHUA C NMUHMEN CBA3M

B cucremuom 6moke MKTC u B M3MEPHUTENBHBIX MOIYJSAX MPEIyCMOTPEHA BO3MOKHOCTH
MOJIKJIFOUEHUS DJIEMEHTOB COTJIACOBAHUS C JIMHUEW CBSA3H — COTJIACYIOLIUX PE3UCTOPOB.

Heo0xomuMoCTh MOAKITIOYEHHS COTJIACYIOMIETO PE3UCTOpa OMPECNIeTCS IMOJIOKECHUEM
npudopa (Cb wmu UM) B nmuHMM cBs3u. Bxoaouenue pesucrtopa TpeOyeTcs, Korga mpuodbop
pacmooKeH Ha OKOHYAHWU JIMHHUH CBSI3U M HE TpeOyeTcs B MPOTUBHOM cirydae. Jlis mpumepa Ha
Pucl5 3nakoM «+» momeueHbl MPUOOPHI, HYKAAIOIINECs B OJKIIOUYEHUH 3JIEMEHTA COTJIaCOBaHUS.

[TonkiroueHne COIIACYIOMIETO PE3UCTOpa TMPOM3BOAWTCS Ha Tuiargopme (WM TUIaTe)
noakoueHus mpudopa. st Cb OH BKIIOYAeTCS MPU YCTAaHOBKE COOTBETCTBYIOIICH YacTH
caBoeHHoro mnepekitouarenss SAl (cm. PuclS5) B monmoxkenne «ONy. s MM cormacyrommii
PE3UCTOP BKJIIOYAETCS YCTAHOBKOM TIEPEMBIUKH («DKamiiepa») Ha KoHTakThl Sl (mpum
UCIIONIb30BaHUU Kabenel ¢ BOJHOBBIM compoTuBieHreMm okoio 100 Om) mmm S2 (s xabenei ¢
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BOJIHOBBIM corpotuBiieHreM okoyio 120 Om). Kontakter S1 u S2 ms UM ¢ THIIOM KOHCTPYKIIMH
US, 16 u K5 pacnonoxkensl Ha mate nojakiaouenuit (cm. Pucl0).

MNATA /’/

NOAKNIOYEHUIA
Cb

7 F— i+

cezmenm 1

Pucl5. Cxema noJkI0ueHHs COMIACYIONIUX PE3UCTOPOB

5.6 TlMoaknio4yeHne AONONMHUTENbHbLIX YCTPOUCTB

B Cb MKTC npegycMoTpeHa BO3MOKHOCTH TMOJKJIIOYEHHUS JOMOJHUTEIBHBIX YCTPOMCTB,

pacIIMpSIONINX €ro BO3MOKHOCTH. K TakuM ycTpoiicTBaM OTHOCATCS:

— PaznuuHble miaTtel paclIMpeHHUsi, KOTOpbIE YyCTaHaBiIuBaroTcs B cloThl XS1 ... XS6

Matepunckord tnatel (cm. [lpunoxenue I'). IlompoOuHee — cMm. «PykoBOACTBO 10
aKcruryaTanuu nepudepuitabix Moayiaeir MKTCy.

Jucranmmonusiii  Crapt/Cton u3MmepeHust pacxona. [lo3BoisieT CHHXPOHU3UPOBATH
IIPOLECC M3MEPEHMsI TEIUIOCYETUMKA W BHEHIHETO 3TaJOHHOTO  pacxoJoMepa.
CHHXpOHHOE M3MEpPEHNE HAUMHAETCS TIPH MOCTymuieHn: Ha KieMMbl «CCly», «CC2y» (cm.
ITpunoxxenne /1) munatel noakmouenuit Cb noctossHHOro HanpsKeHUs BETUYUHOMN oT 6 B
1o 15 B (B m000# MOJIIPHOCTH) M 3aKaHYMBAETCS MIPU €ro CHATHH. KiieMMBbI HE UMEIOT
raJlbBaHUYECKOM CBSA3U C APYTUMH LIETISIMU TEIIOCUETUYHKA.

BriHocHo#t 1tmdpoBoit Tepmometp. IlpenHasHaueH sl perucTpaldd  TEMIEPaTyphl
OKpy>karomiero Bosayxa. IlpencraBiser coboi MUKpOCXeMy JaTdyMKa TeMIepaTyphl ¢
BBIXOJHBIMU JaHHbIMH B (hopmare muHbl [12C. [Moaxmouaercs (cMm. [Ipunoxenue [])
kiemMaM «TSCLy, «TSDA», «TGND» u «+5T» nnatel NOJKIIOYEHUN C MOMOIIBIO JIBYX
ButThix map jumHou 10 100 m. Hemu «TSCL» u «TSDA» mpu MOHTaxke JOJKHBI OBITh
paszaecensl o PASHBIM Butkim mapam (Hanpumep, «TSCL» u «+5T» — B ogHO# BUTOM
nape, a «TSDA» n «TGND» — B npyroii). Knemmsl He UMEIOT raJIbBAHUYECKOM CBSI3U C
JOPYTUMU LEIMSMH TEIIOCUETUMKA, 3a UCKIIOUEHUEM PACIOJIOKEHHOM B TOW K€ KIIEMMHOMN
rpynne kieMMbl «PE», KOTOpYyI0O MOXHO HCIONIB30BAaTh JUISl TMOAKIIOUEHHUS OOIIero
SKpaHa BUTHIX Map.

Oxpannsiii mteid. [Toakmogyaercs k knemmam «OXP1y», «OXP2» (cm. lpunoxenue 1)
iatel noakodeHni. Cocrosiaue nuielida anaau3upyeTcss B OCHOBHOM OJIOKE M B ClTydae
HapyIIEHUs KOHTAKTa IMPOU3BOJIUTCS 3alMUCh 00 3TOM B HHEPrOHE3aBHUCHUMON NaMSITH
TeriocyéTunka. Takum 00pa3oM MOXKET (PUKCHPOBATHCS BpPEMSI KaXKIOTO BCKPBITHS
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nBepel ciyxkeOHoro momemieHus, rae ycraHoBiaeH Cb, 4To CHWXaeT CKPBITHOCTH
HECAaHKL[MOHUPOBAHHBIX JCUCTBUMI Ha y3JIe TEIJIOBOIO Y4€ETa.

5.7 BknrouyeHue TennocyeTyYUKa

[Tepen BIIOYEHHEM TEIIOCUETUMKA yOEIUTECh B MPaBHIBHOCTU coenuHeHuid mexay Cb u
Bcemu M. Ilepen MoHTa)kOM Kabensi CETEBOTO MUTAHUSI YOSIUTECh B OTCYTCTBHH HAIPSHKCHUS B
HeM. Kabenp mpomycTuTe uepe3 repMoBBOJA B HIKHeW dactu kopryca Cb m 3adukcupyiite c
MOMOIIBI0 Taiiku repMoBBoja. [logcoeannnte kabenb K COOTBETCTBYIOIIMM KIIEMMaM Ha IIaTe
noakoueHnid Chb (cm. Tpunoxenue J1).

BHUMAHMUE! ®a3ublii mpoBox U HyNEeBOH pabouuii mpoBoJ (B M30JSIMUA KOPHYHEBOTO M
CHHEro IBeTa mo pekoMeHmanusM MOK) moakitouaiiTe K cpelHeld W MpaBoil KIeMMe, HYJIEBOU
3aIIUTHBINA TPOBOJI (B KENTO-3€TEHON U3OJISLIMKN ) — K JIEBOU KIIEMME.

Jli1g mojcoeTMHEeHHs MPOBOJOB HEOOXOAMMO 3aUMCTUThH M30JISALUIO Ha AMHY 10 MM, HaXaTh
Ha KHOIIKM, BBICTYNAIOIUE HAJ 3a)KMMaMH, BCTaBUTh IIPOBOJA B OTBEPCTHUS C HUKHEH CTOPOHBI
32)KUMOB U OTIIYCTUTh KHOMKH. [Ipocienute, yToObl OrojeHHasi 4acTh MPOBOJA HE BBICTYIANa U3
3akuMa. Jlns ¢ukcamuu kabens UCTONB3YHTE MIACTUKOBYIO CTSDKKY, MIPOJIEB €€ Yepe3 OTBEPCTHUS
Ha IUIaTe MOAKIIOYeHUH. JlOMONHUTENbHO, Kabenb, JU00 MeTaliopykaB, HAJEThlii Ha KaOelb,
MO>KET OBITh MPUTSIHYT CTSKKAMH K IUTaHKE, PACIOJI0XKEeHHOM Ha HIKHEH ctenke Chb.

Yo6eautecn, uro Tymosep cereBoro nutanus Cb, pacmonokeHHBIH Ha IJIaTe MOAKIIOYEHUH,
YCTaHOBJIEH B HUKHEe MoJioxkeHue. [IpoBepbTe HaIEKHOCTh MOAKIIIOUEHUS TPOBOJIA 3a3EMIICHUS K
muHe 3a3emieHus U Kk koprycy Cb. Ilocne BpIMOSHEHHS NMPOBEPOK M YCTPAHEHUS BBISBICHHBIX
OTKJIOHEHHI MOKHO MOAATh HANpPsDKEHUE CETEBOTO MUTaHUs B JUHUIO 3anuTku Cb u ycTaHOBUTH
TyMOJIEp CETEeBOT0 MUTAHUS B BEpXHEE MOJI0KEHUE.

IIpu 5TOM NOMKEH BKIKOYUTHCS CBETOMHOL &b Ha nuueBoil nanenu Cb, a Takxke 3acBETUTHCA
mucriei. Ha gucrinee mosiBUTCS HMHGOpMAIMs O TEKYIIUMX IapaMeTpax TeIIOBOro yyéra.
[leperpy3ka B 11000M M3 KaHAJIOB JIMHUU CBSI3U (HampuMmep, NpH KOPOTKOM 3aMbIKAHUU MPOBOOB

BHUTOM Taphl) JUATHOCTUPYETCS BKIIOUEHUEM CBETOIMOA CO 3HAUKOM Ha uneBoi magenu Ch.

NunukaTopaMu HalnW4uMs HaNPsDKEHUS B JIMHUU CBsI3M Ha cTopoHe MM ciykat cBETOAMOIbI,
pacrojio’keHHble Ha riaTdopMmax/miatax noakioueHui. [Ipu oTcyTcTBUM CBEYEHMS CBETOIMOMAA
IIPOBEPHTE LIEJIOCTHOCTh JIMHUU cBsi3u Mexny Cb u VM, HanéXHOCTh NMOJKIIIOUEHUS IPOBOJOB
BUTOM Tapbl, OTCYTCTBUE 3aMbIKAHHI, BBIIIOJIHEHUE OTPAHMYECHUN HA JJIMHY JMHUK CBs3u. [lpu
HopManibHOW pabore MM HMHIUKATOp CBETUTCS KpPAacHbIM WJIM OpPAH)KEBBIM LIBETOM, MpU
Hepabortaromem HMM — 3enenpiM. [lynbcupyromiee cBeYEHHE CBETOIMOAA CBUICTEIBCTBYET O
HEJ0CTATOYHOM HaMpsHKeHUU (IPOBEPHTE JOMYCTUMOCTD JJIMHBI TUHUH CBSI3U 110 Tabmuie 9),

[Ipu ycnemnoMm 3aBeprienun onepanuu BrIodeHuss MKTC npuctymnaiite K OMMCaHHOMY B
pasznene 7 KOHPpUTYpUPOBAHUIO TEIUIOCYETUUKA.
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5.8 0OcobeHHOCTM MOHTaxa coeguHeHun ansa Cb-05

Monrtax Bcex anekTpuyeckux coeauHeHuid Cb-05 mpou3BOAWTCA C MOMOILBIO IJIATHI
MOJKJIFOUYEHUH, HAXOALIEHCS B HIYKHEM OTCEKE OCHOBAHUSA:
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KnemMHbIe pa3beMbl Ha 3TOM I1aTe MpeAHA3HAYEHBI JUI NOJKIF0UEHHS (CIeBa Halpaso):

— XPI1 — xaGenst cereBoro muranusi ~220B (s Bapuanta Cb-05-BII co BcTpoeHHBIM
agantepoM nutaHus Ha =24B). KoHrakT 3amurTHOrO 3a3zemiieHus pazbema XPl
JOIyCKAETCs HE TIOKIII0YaTh;

— XP2 — kaGens nuranus =24B (ans Bapuanta Cb-05-0 npu ncnonab30BaHUM BHEIIHETO
ajanrepa nutanus). HanpsbkeHue ¢ BbIX0Jla BHEIIHETO CETEBOIO ajanTtepa MOoJacTcs Ha
KOHTAaKThI pazbeMa XP2 B m000# MOJISIPHOCTH;

— XP6 — 2-X CETMEHTOB JINHUU CBSI3HM C U3MEPUTEIBHBIMU MOAYJISIMH;

— XP7 — kabens uarepdeiica RS-485;

— XP3 u XP4 — kabens mis mepegaud HMMITYJIBCOB OT TpeoOpasoBaTeseil pacxona ¢
UMITYJIbCHBIM BBIXOJIOM ;

— XP5 — curnana Crapt/Cton i CHUHXPOHHM3AIMM TEIJIOCYETYMKA M OTAJOHHOMN
YCTaHOBKH IIpU IIPOBEACHUH ITOBEPKHU.

Mukponepekimtouatenin SAl u SA2 cuyxaT Ans NOAKIIOYEHHUs (IpU HEOOXOIUMOCTH)
COTJIACYIOIIMX PE3UCTOPOB JIMHUK CBSI3M C HU3MEPUTEIbHBIMU MOAYJIAMU M JHUEH RS-485
COOTBETCTBEHHO.

Mukponepekimoyatenb SA3  sBusiercss «MOHTaXHBIM»  3alIUTHBIM ~ MEPEKIIOYATEIEM,
npeAoTBpalaruM (B nonoxeHnu «ON») n3MeHeHne HaCTPOCK TEIIOCUETUHKA.

MonTax kadeneir He0OOXO0IMMO MTPOU3BOIUTE B CIEAYIONIEM TOPSIKE:

— CHSTH KPBIIIKY OTCEKA TUIAThI TOKIFOYCHUH, OTKPYTUB 4 BUHTA,

— TPONYCTHTH Ka0elu Yepe3 TEePMOBBOJIBI, PACIIOJIOKECHHBIE B KpBIIIKE OTCEKa ILIATHI
MOJKITIOYEHUH;

— CHATHb COOTBETCTBYIOIINE KIEMMHBIE PO3€TKH H MOJCOSIUHUTh K HUM BBIBOJIBI KaOenei
COTJIACHO CXEMe COSMHEHHH TeII0CYeTUNKA;

— BCTaBUTH KJIIEMMHBIE PO3ETKH B UX MTOCATOYHBIC MECTA;

— BKIIIOYHUTH [TUTAHUE, HACTPOUTH U MPOBEPHUTH PA0OTY TETIOCUSTUNKA;

— BBIKIIIOYUTH TUTAHUE;

— PpaBHOMEpPHO BBITSHYTh HApPYXKy KaOelld, OJHOBPEMEHHO MOATITHUBAsl KPBIMIKY OTCEKa
TIATHI MOAKIIOYCHHH K €€ TIOCaJJOYHOMY MECTY, OCTaBJIsisl BHYTPH MUHUMAJIBHYIO 4acTh
KabeJiew;
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3aKpENHTh KPBIIIKY OTCEKa TUIATHI TIOAKITFOUEHIH HA OCHOBAaHUH YETHIPbMSI BUHTAMU;
3aKpyTUTh TaWKH TEPMOBBOJIOB, oOecmeunB (QuUKcauio Kabened W TepMETHYHOCTH
BBOJIOB.

[Ipu nemoHTaxxe kabenel ciaeayeT MPUACPKUBATHCS CICIYIOIIETO MOPSIIKA:

BBIKJIIOYUTH NMUTAaHNUE TETJIOCYETUHKA;

OTKPYTHUTb raiiku, pukcupyromume Kabean B repMOBBOJIAX;

OTKPYTHUTH YEThIPE BUHTA, KPEISAIIME KPBIIIKY OTCEKA IJIAThI MOAKIIOUEHHIA;

PaBHOMEPHO MPOTAJKUBAs KaOEIH BHYTPb KPBIIIKH, OTBECTH KPBIIIKY OT €€ OCaI0YHOTO
MecTa;

BBIHYTh KJIEMMHBIE PO3ETKH, K KOTOPBIM I0JICOETUHEHbI KaOenu;

OTCOEMHUTD BBIBOABI KaOenel OT KJIEMMHBIX PO3ETOK;

BBIHYTh OCBOOOIMBILIMECS KaOelIn U3 OTBEPCTUI repMOBBO/IOB;

3aTSHYTh TAKU TePMOBBO/IOB, YCTAHOBUB IMPEJIBAPUTEIHHO B X OTBEPCTHE MOIX OIS
OTPE30K 3JACTUYHOTO JKI'yTa KPYIJIOr0 CeueHHsl, Juisg 00ecreueH st TepMEeTHYHOCTH TOCIIe
yAaJIeHHs KaOes;

YCTAaHOBUTH HAa MECTO KPBIIIKY OTCEKa IUIAThI MOAKIIOYCHUN U 3aUKCUpOBaTh ee 4-Ms
BUHTaMHU.
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6 OcCobOeHHOCTM ncnonb30BaHUA TenfiocyYeTYMnKa

VYder mapameTpoB TeruionorpedaeHus ¢ nmomoiisio rerocderunka MKTC kak Ha uCTOYHUKE

TETUIOTHI,

TaK U B CUCTEMaAxX TGHJ’IOHOTpe6J'IeHI/I$I OCYIICCTBIIACTCA B COOTBETCTBHU C ((HpaBI/IJ'IaMI/I

ydeTa TEIJIOBOM HPHEPTrUU U TEIUIOHOCHUTENISD», 3apETUCTPUPOBAHHBIMU B MUHUCTEPCTBE FOCTUIIUU
P® 25.09.1995, perucrparmmonnsiii Ne954 (manmee mo tekcty — «lIpaBmmay) m MU 2714-2002
«'CH. Dueprusi TermioBass U Macca TEIUIOHOCHTENs B CHUCTEMax TeIUIocHaOkeHus. MeTtoauka
BBINOJHEHUS U3MepeHUd. OCHOBHBIE TTOJIOKEHUS.

OcobennocTu ucmoib3oBadud teruiocuerynka MKTC:

Y

2)

3)

4)

6.1

Onun terutocuerynk MKTC Moxket oOcimyx)uBaTh oT 1 10 4 HE3aBUCUMBIX Y3JIOB y4YeTa.
V3en yuera (YY) — dyHKIMOHAIbHAS YacTh TEIUIOCYETUMKA, TIPETHa3HAUCHHAS TSl yueTa
TEIUIOBOM PHEPrUM M MapaMETPOB TEIUIOHOCUTENSI B OJJHOM TEIJIOBOM CHUCTEME (CHUCTEME
OTOILJICHUSI, CUCTEME TOPSYETO BOAOCHAOKEHHUS U T.1.).

Jlist pacyeTa TEIUIOBOM DHEPIUU B KAXKJIOM Y Y TEINIOCUETYMKA UCIIOJIB3YIOTCS 3HAYEHUS
pacxo/10B, AABJICHUN U TEMIIEPATyp TEIUIOHOCUTENS He OoJiee YeM B TPEX TPyOOIIpoBOIax:
OJTHOM TIO/IAOIIEM, OJJHOM OOpaTHOM U OJJHOM IMOANUTOYHOM, a TaKXKe — TeMIepaTypa u
JABJIICHUE XOJIOJHOU BOJBI.

Ecnmu nnst pacuera TemyoBOM SHEPruM B KaKOH-TMOO KOHKPETHOM cxeMe ydera
UCTIONB3YIOTCS MapaMeTpbl (pacxoi, JAaBICHME M TemIeparypa) MeHee uYeM Tpéx
TpyOOIPOBOIOB, MApaMETPBI OTCYTCTBYIOIIET0 TPYOOIIPOBOIa MOTYT MCIIOJIb30BATHCS JUIS
yueTa pacxoja, JaBJIE€HUS M TEMIepaTypsl BOJAbl B JIIOOOM JIOMOJHUTEIBHOM
TpyOONpOBO/IE, HAIIPUMED, B CUCTEME XOJIOAHOTO BOJOCHAOKEHHUS.

Ecnu OTCyTCTBYIOT mepBUYHBIE NpeoOpa3oBaTeNId TEMIEpaTypbl W/WIM JaBIECHUS Ha
KakoM-THO0 TpyOOmpoBOJEe, [UIs pPACYETOB MOTYT HCIONIB30BaThCs JIOTOBOPHBIE
(mporpamMmupyeMble) 3HaU€HUS TEMIIEPATYphbl U JaBJIECHUS.

Popmyrnbl pacyeTa TeNnJI0OBON 3HEPruu y notpebutens tenna

OO6mras cxema y3ja ydeTa y NOTpeOuTeNs Teria mnpejicTaBieHa Ha Pucl6, Ha xoTopom B
NPSMOYTOJBHBIX paMKax yKa3aHbl MapaMeTpbl TEIIOHOCHTENSI B KaXXJIOM M3 TPYOONpPOBOJIOB,
KOTOpbIE HEOOXOIMMO U3MEPUTH IIPU PeaIU3alluY y3Jia yuerTa.

Jliss 3TOM cxembl B TEIUIOCUETYMKE WCIONB3yeTCs cleayromas ¢dopMyna s pacdera
KOJIMYECTBA TEIJIOBOU SHEPTHH, MOTYyUEHHON OTPEOUTEIEM:

rIe

Q=M * (hy — hy) - Mz * (h; — hy) + M3 * (h3 — hy) 0y

Q — TerutoBas »Heprus B I'kai;

M — macca BOJbI B T, ONpesiesisieMass MHTETPUPOBAHUEM 3a OTYETHBINM MEPHOJ] MAaCCOBOTO
pacxona Gy B TpyOorpoBoze. Gy Beruncisercs no ¢popmyne: Guy = Gy * p(t, P), rne p —
IUIOTHOCTh BOJBI, ONpeZenseMas Mo TeMIepaType U JaBJIEHHI0 B COOTBETCTBYIOLIEM
Tpyoonposoje B cootBeTcTBUU ¢ [[CCC/L 98-2000;

h = h(t, P) — cpenneB3BemieHHass 3a OTYETHBIH TMEPUONA OHTambnus B [ Kan/t,

ompejesieMasl IO TeMIlepaType W JIaBJICHHIO B COOTBETCTBYIOIIEM TpPyOOIIPOBOJC B
cootBercTBun ¢ 'CCCJI 98-2000;
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WHIEKCH 0003HAYAIOT:
— 1 — monmaromuii TpybonpoBo,
— 2 — o0paTHbIil TPyOOIIPOBO/I,
— 3 — MOANUTOYHBIN TPYOOIIPOBO/I,
— XB — XOJIOJIHYIO BO/Y (MCIOJIB3YEMYIO IS TTOIMTUTKU Ha UCTOYHUKE TETIa).

lopsiuee BogocHabxeHNE

[Topmaromuii TpyOoOIIPOBO
OTomnneHue

Gviti P1

OO6parnslii TpyOOTpoBOI

Gv2t2 P2

[Moanurounsiii TpyOoIpOBOA

Gvst3 Ps3

[TapameTpsl XomoaHOM Bonbl: | txB PXB

Pucl6. OOmas cxema y3ia ydeTa y moTpeOuTeNs Teria

@®opmyna (1) mpumMeHMMa Ui MHOXKECTBa KOH(UTYpallMil CHCTEM TeIJIONOTpeOIeHus u
MOKET MOU(UIIUPOBATHCS B 3aBUCMOCTH OT KOHKPETHON CUTYyallUu CIEAYIOIIUM 00pa3oM:
— MpU OTCYTCTBUH MOAMUTOYHOTO TPyOOIpoBoa nmonaraem: Mz = 0;
— B TYNHKOBOM cucTeMe (IIPH OTCYTCTBUU 00paTHOTO TpyoOompoBoaa): M, = 0;
— B 3aKpBITOM (TIpU OTCYTCTBHHM pa3dopa TerioHocutens): M; = Ma.

[Ipy HEOOXOOUMOCTH, B CHCTEMax TEIJIONOTPEOICHUsI, BMECTO H3MEpseMbIX 3HAuCHH
TEMIIEpPAaTypbl U JaBJICHUS XOJIOJAHOM BOJBI, JOMYCKAeTCs MCIOJIb30BaTh MOCTOSHHBbIE 3HAYEHUS,
YCTAHOBJIEHHBIE TIO JOTOBOPY C TeIUIOCHAaOXKaromled opranuzanuei. B sTtoMm ciydae TemoBas
SHEPrus, pacCUYMTaHHAsl TEIJIOCYETYMKOM, MOXKET KOoppeKTupoBatbcsi B coorBeTrcTBUU ¢ 'OCT P
8.592-2002 st ydera OTKIOHEHHUS TOCTOSHHOTO 3HAUEHUS OHHTAIBIUU XOJIOJHOM BOJIBI,
HCIOJIb3YEMOT0 B TEIJIOCYETUHKE, OT (PAKTHUECKOTr0 3HAYEHHS SHTAIBIINKU Ha HCTOYHUKE TeTlIa.

Bonee monpoOHO HacTpoiika TemaocyeTdHKa JIi KOHKPETHOM KOH(HTrypamuu y3jia ydyera
onucaHa B paszene 7 HacTpolika TerocyeTymka.
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6.2 dopmynbl pacyeTa TeNIOBOU 3HEPrMM Ha UCTOYHUKE Tenna

OO6mras cxema y3jia ydeTa Ha HCTOYHHUKE Teruta npejcraBieHa Ha Pucl?. Jlyis Takoi cxeMbl B
TEIIOCYETUMKE MCIONB3YEeTCs cliefyromas (GopMyna sl pacueTa KOJIMYECTBA TEIUIOBOW YHEPTHUH,
OTIYILIEHHON HCTOYHUKOM TEIUIOTHI:

Q=M; *h;—M; *hy—Mj* hy, (2

[Ipumenenne 5Toil (GOpMyNTbl BO3MOXKHO U B CIydasx, KOTJa OTCYTCTBYeT OJHMH W3
npeoOpasoBareneid pacxona. [lpm 3ToM Hemsmepsemas Macca (fmobas w3z M;, M, umu Ms)
PacCUUTHIBACTCS U3 COOTHOIICHUS:

M; =M, + M3 3)
U nojicTaBisiercs B hopmyiy (2).

[Tomaromuit TpyOomIpoBOI

OO6parHbIit TPyOOIIPOBOJT

IMonnuTouHbINi
TpyOOTIPOBO

XomnoxHas BoJia,
WCIIONIb3yeMast ISl TTOITUTKH
txB PxB

Pucl7. OOmias cxema y3na y4yera Ha HCTOYHHKE TeIia

OOparuM BHUMaHHE, YTO B CXEME y3Jla ydeTa Ha MCTOYHHKE TeIlIa PacXoJbl B IOJAOIIEM,
00paTHOM M TOJMUTOYHOM TPYOONPOBOJE CBS3aHBI MEXKIY co0oii cooTHomieHueM (3). Toibko B
ATOM CIIydae JijIsl pacuera TEIIOBOM SHEPTHH MpuMeHnMa Gopmyina (2).

B mpoTHBOIONIOKHOCTE 3TOMY, B CXEM€ y371a y4eTa y MOTPEeOUTENs Teria TeIJIOHOCUTENb B
MOJITUTOYHBIA TPyOONPOBOA OTOMpAETCsl CHApPYKHM KOHTypa TEIUIOTOTPEOSICHHsI, HaXOISIIETOCs
MEXTy TOYKaMHU U3MEPEHHs pacxojia B MOJaronieM u oopaTHoM TpyoorpoBoaax. [loaTromy B cxeme,
coOoTBeTCTBYMOIIEH Prucl6, pacxoa B moanmuTodHOM TpyOOIIPOBO/Ie HUKAK HE CBSI3aH C PacxojaMu B
MO/IA0IIEM M 00paTHOM TPyOONpPOBOIAX.

6.3 ANropuTt™M HakonneHusi MHTerpaTopoB U pacyeTa cpeaHunx
Temneparyp

Hakoruienne (MHTETpUpOBaHUE) MAcChl M 00bEeMa TEIUIOHOCHTENS, KOJIWYECTBA TEIIIOBOM
SHepruu (MHTErPaTOpPOB MAaCChl, 00bEMa M TEIUIa) NPOUZBOAMUTCS IYTEM EXKECEKYHIHOTO
CYMMHUPOBAHHUS 110 POopMyIIam:

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

— My, Vi, Qn — 3Ha4EeHMS] THTETPAaTOPOB B MOMEHT BPEMEHH N

— My, Vioi, Qn1 — 3HaUEHUS UHTETPATOPOB B MPEIBIIYIIYIO CEKYHIY (n—1);

— AM; = Gumy / 3600 — macca Bojibl, mpolreamas mo TpyoonpoBoay 3a cekyHay; Gy —
MTHOBEHHBIN MacCCOBBIM pacxo (T/9ac) B MOMEHT BPEMEHH n;

— AV, = Gy, / 3600 — 06beM BoBI, TIpoIIeANUil Mo TpydbompoBoay 3a cekyHay; Gyn —
MT'HOBEHHBIN 00bEMHBIN pacxoj (M3/qac) B MOMEHT BPEMEHH 1.

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

[Ipu pacuere cpemHux Temmeparyp (3a 4ac, CyTKH, MECSI) HCIOJIb3YeTCs OCpPEIHEHHE C
BECOM, PAaBHBIM MHOXUTEIIO0 (Macce) MpU COOTBETCTBYIOIICH SHTAIBINU B POpPMYJIe BBIYUCICHUS
teruia. brarogapsa sTomy, cyMMapHOe KOJIMYECTBO TEIIOTHI 3a JIF000i mepuos (dac, CyTKd U T.1I.)
MOXeT ObITh paccuuTano 1mo Gopmynam (1), (2) mpu MoACTAaHOBKE B HUX CYMMAapHBIX MacCOBBIX
pacxoloB  TEIJIOHOCUTENS 3a pacyeTHbI Tepuoa U DHTAJbIMM, pAcCUUTAHHBIX IO
CPEIHEB3BEILICHHBIM TEMIIEpaTypaM 3a TOT e MePUO.



46

Tennocuerunk MKTC. PykoBoACTBO 110 3KCILTyaTaluu

7 HacTpoWka Tennocuyetymka

[Tocne mpoBefeHHS MOHTAXHBIX PAaOOT CHENMAIMCTBl MOHTAXXHOH OpraHU3allMH JOJDKHBI
BBIIIOJIHUTh HACTPOMKY TEIJIOCUETYMKA B COOTBETCTBHMM CO CXEMOM y4yeTa M YCTaHOBKOU
M3MEPUTENBbHBIX MOAyJel. BapuaHThl cxeM yuyeTa M mapameTpsl Uil HaCTPOMKM TEIUIOCUETYMKA
MIEPEUYUCIICHbI B IaHHOM pasjielie, a croco0 BBOJa BCEX MapaMeTPOB C KJIABHATYPhI TEIUIOCUETUHKA
ornucaH B pazzene «Pabora ¢ MEHIO TEIJIOCYETYHKAY.

7.1 CxeMbl y4yeTa TennoBOU 3HEPrM1 U pacxoaa BoAabl

B Temnocuerynke npuHsATa ciexyonas KiIacCH(pUKAILUI CXeM yJeTa:

— Pacxomomepbl — TEJI0 HEe BBIUUCIIAETCS, CXeMa BKIIIOYAET /10 3-X pacxo10MepoB;
— TYNIUKOBAsi CUCTEMA TEIUIONOTPEOICHHS, TUTFOC JI0 2-X PacX0JOMEPOB;
— 3aKpBITast CUCTEMa TEIIONOTPeOIeHNs, TUTIOC 10 1-ro pacxoaomepa;
— OTKpPBITasl CHCTEMA TETIONOTPEOIeHuS, TUTIOC 10 1-ro pacxoaomepa;

TynukoBas
3akpbiTas
OTkpbiTas
HUcrounuk

— CHACTEMA TEIUIOCHAOKEHUSL.

®opMyJIbl BEIUKUCICHHSI TETIJIOBOM YHEPTUH MPUBEACHBI B ClIEAyIOLIeH TabIuIle:

Ta6mmma 10. DopmyIibl BEIYMCIEHUS TEIIJIOBOW SHEPT U

Yuacrue
Macchl B | 3HaueHHe BeCOBOro Ko3ggpuumneHrta
CxeMma BBIYHCIIE- NPH OCPEHEHUH TeMIEPATypPhI ®opmy:ia BLIMHCTCHHST
HHM TeIIa TEIJIOBOM JHEPIrUU
M1 Mz M3 t1 tz t3 txn
Pacxonomepnt | — | — | — G Gmo Gz — He Bruncnsaercs
TynuxoBas - [[+]| Gm Gm2 | Gwms | Gmi[TGms3] | Mi*(hi—hy) [+M3*(hs—hy)]
- [+]| Gwm Gwi | Gws [Gwms3] M *(hi—hy) [+M;s*(hs—hy)]
3akpbITas
- |+ [[+]] Gwe Gwve | Gws [Gm3] My *(hi—hy) [+M3*(hs—hy)]
Gmi—Gmz | Mi*(hi—hys) — Mo*(ha—hys)
OTKpbITast + | + [[+]| Gwm Gv2 | Gws [+Gas] | [+ Ms*(ha—hy)]
+ Gwmi Gvz | Gws Gwms M, *h; — My*h, — M3*hy,
- |+ GvotGmsz| Gm2 | Gwms Gwms My*(hi—hy) + M3*(h;—hy,)
HcTounnk
- |+ Gmi  |Gmi—Gms| Gus Gwms M;*(h;—hy) + M3*(hy—hys)
+ -1 Gm Gvz  |Gwmz| Gmi—Gmz | Mi*(hi—hy,) — Ma*(hy—hy,)

[Tpumeuanus k TadauIe:

«—» — O3HaYyaeT, YTO COOTBETCTBYIOLIUI pacxo] HE y4acTBYeT B (POpMyJe BBIYHCICHHS
TEIUIOBOM SHEPTHH;

«+» — 03HAYaeT, YTO COOTBETCTBYIOIINI PACX0]l yUaCTBYET B (hOpMyIIE;

«[+]» — o3Ha4aeT, 4TO COOTBETCTBYIOUIMWA pacXOJ MOKET KaK y4acTBOBaTh, TaK U HE
Y4acCTBOBAThL B BBIYHUCJICHUU TCIJIa B 3aBUCUMOCTU OT KOHKpGTHOfI KOH(i)I/IpraLII/II/I

CHUCTEMBI TCIJIOYYETA.
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«[+ M3*(h3—hys)]» — KBaipaTHBIMH CKOOKaMH BBIJICIICHO CIaraéMoe, KOTOPOe YUUTHIBACTCS
TOJIBKO B cnyqae, Koraga M3 yqaCTByeT B BBIYUCJICHUU TCIlJIA.

«Gm1» — cepbIM (OHOM OTMEUYEHBI Cllydad HECOBMAJCHHS BECOBOro koddduumenra
OCpGZ[HeHI/ISI TeMHepaTypH C COOTBGTCTBYIOH_[I/IM MaCCOBBIM paCXOI[OM.

[TpuBenennas knaccupukanus cxem ydera («TymukoBas», «3akpeiTas» U T.JA.) YCIOBHA U
ABJISIETCS, IO CyTH, OJHUM M3 MapaMeTpoB, C MMOMOUIbIO KOTOPOro BbIOMpaeTcs ¢popMmysa pacuera
TEIUIOBOW SHEPrHU IMPH HACTPOIKe MapamMeTpoB y3ia ydera. J[pyrumu mapamerpamul 1jsi BhIOOpa
(GbopMynbl SABISIOTCS 3HAYEHUS IPHU3HAKOB «Y4YacTHE pacxoAa B BBIUMCIEHUHM Temay. Tak,
Hanpumep, i cxeMmbl «VICTOUHMK» BO3MOKEH BBHIOOP M3 4 BapUaHTOB JUIsl ()OPMYJIbl BHIYHCIICHUS
TEIUIOBOW 3HEPruM B 3aBUCHUMOCTH OT KOHKPETHOH KOH(Urypanuu y3ja ydera (YCTAaHOBKH ABYX
WK TPEX PacXx0OMEPOB), COOTHOIIEHHUS paCX0/I0B B TPYOOIPOBOJAaX U T.1.

7.1.1 Cxema y4era «Pacxogomepbn»

JlanHasi cxema ydyeTa NMPUMEHSETCs Ul ydyeTa pacxoja, TEMIEpaTypbl M JIaBICHHUS BOJbI B
HECKOJILKMX TpyOompoBoax, a Takxke (HaumHas ¢ Bepcuu 110 Termocuerynka 2.52 misi BapuaHTa
Cb-04 u Bepcun 5.10 nns Bapuanta Cb-05) pacxona Ipyrux KUIKOCTEH, ra30B U AIEKTPOIHEPIHH.
TerutoBast 3HEPTUS B 3TOM CXEME HE PACCUUTHIBAETCS.

Pacxon BOABI ¥ 5KMAKOCTEH C TONYCTUMOU YACIBHOU DJIEKTPUYECKON IPOBOUMOCTBIO MOKET
U3MEPATHCS KaK DJIEKTPOMAarHUTHBIMH pacxojgoMepamMu Tuna MI121, Tak W UMIYJIbCHBIMU
pacxonoMepamu. Pacxon Ipyrux >KMAKOCTEM, ra3oB M 3JIEKTPOIHEPIUU JOJDKEH H3MEPSThCS
COOTBETCTBYIOIIMMH PACXOAOMEPAMHU WU CYETUNKAMU C UMITYJIbCHBIM BBIXOJIOM.

JUis BOIBI M KUAKOCTH MOTYT M3MEPATHCS M PETUCTPUPOBATHCS HWHTETPAIBHBIE U
MTHOBEHHBIE 3HAYEHHsI PACXOJa, MTHOBEHHBIE M CPEIHME 3a MEpUOJ 3HAYEHHUs TeMIepaTypbl U
JaBJICHUS B K&KA0M TpyOorpoBoe. KoiamuecTBo TpyOOIIpoBo10B MOXKET OBITH OT 1-ro 10 3-X.

JInst ra3a M 3JIEKTPOIHEPTHHM PETUCTPUPYIOTCS TOJBKO MHTErPajbHbIE PACXOAbl YKA3aHHBIX
pecypcoB B M° 1 KBT*4 COOTBETCTBEHHO.

Cxema y371a ydera 3TOro TUNa JJisl BOAbI U KUIKOCTEN NPEICTABIICHA HA PUCYHKE:!

ITepBer1it TpyOoOIpOBOX
S

Bropoii Tpy6onpoBoz
S

Tpertuii TpyOOTIpOBO]
=

Pucl8. Cxema yuera «Pacxonomepb»

Ha stom pucyHke, Tak ke Kak W Ha CIEIYyIOIUX, OyaeM BMecTo Ha3BaHUi «llomaromuiiy,
«O0patHbIii» u «lloanmuroyHsIil» Ucnonb30BaTh Ha3BaHus «llepBoiiiy, «BTopoit» n «Tperuii» ms
TpyOONPOBOIOB, TapaMeTPbl KOTOPBIX (pacxojl, TemmepaTypa W JaBJICHHE) HE YYacTBYIOT B
BBIUHCIICHUH TEII0BOM 3Heprun. HeoOs3aTenpHble KOMIIOHEHTHI Ha CXeMe 0OBEIEHbI ITYHKTHPOM.
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[Ipu peructpanuu pacxogoB Tra3a W/WIU 3JIEKTPOIHEPTUU KOJIUYECTBO TPYyOONpPOBOJOB, B
KOTOpBIX H3MEPSIOTCS U PETUCTPUPYIOTCS MapaMeTpbl BOJbI WM UAKOCTH COOTBETCTBEHHO
yMeHbIlaercsi. MakcuMaabHOE€ KOJMYECTBO PETUCTPUPYEMBIX pacxoJoB (KHIKOCTH, rasa H
AJEKTPO3HEPIHH) B OJTHOM Y3JI€ YU€Ta PABHO TPEM.

7.1.2 Cxema yuera « TynukoBasi»

JlaHHasi cxeMa TPUMEHSIETCS B CHUCTeMaxX TEIUIONOTPEOJICHHSI B Cllydae, €ClIH OTCYTCTBYET
obparnbiii  TpybompoBon. Ilapamerper ¢ umamekcom 2 (Gyp, t;, P;) mpum stom MoryTr mmbo
OTCYTCTBOBAaTh, JIMOO WCIIOJIB30BAThCS U ydeTa pacxoja, JaBJIICHUS W TeMIepaTypbl BOIBI B
T000M  JTOTIOMHHUTENFHOM TPYOOMpOBOJE, HE YYAacTBYS B BBIUYMCICHHHM KOJWYECTBA TeEIUIA
(HampuMep, ITO MOXKET OBITh PACX0]] BOJIBI B CHCTEME XOJIOAHOTO BOJIOCHAOKEHUS).

OOm1ast cxema y3Ja y4yera 3TOro THUIa MpeJICTaBlIeHa Ha pUCYHKE:

[Monaromuii TpyGompoBo

P>t rf—>p

- Bropoii tpybonpoBos

- [lognurounslil TPyOONIPOBOA

—P—or}—

[TapameTpsl X0104HOM BOABL: | txB PXB

Pucl9. Cxema yuera «TynukoBasi»

TennoBast 3HEprus Ui TYNIHUKOBOM CXEMBI y4eTa pacCUMThIBAETCS 10 (HopMyJie, MOTyIeHHON
u3 Gopmynsl (1) mpu M, = 0:

Q = Ml*(hl_hxs) + M3*(h3_hxs),

Ecnu noanuTovHbIiA TPYOOIPOBOI OTCYTCTBYET, TO TEIUIOBAs SHEPTHS PACCUMTHIBACTCS 10
bopmye:

Q = Ml*(hl_hxs)-

B stom cnyuae mapametpsl ¢ uHIekcoM 3 (Gys, t3, P3) mMoryt nmbo oTCyTCTBOBaTh, OO
MCIIOJIb30BAThCA ISl ydeTa MapaMeTpoB BObI B €Ile OJHOM JOIOJHUTEIBHOM TPYOOIPOBOJE, HE
y4acTBYs B BBIUMCIIEHUU KOJIMYECTBA TEILIa.
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7.1.3 Cxema yuera «3akpbITas»

JlaHHass cxeMa MPHMEHSETCS B CHCTEMax TEIUIONOTPEeOJeHUS B Ciydae, €Clid OTCYTCTBYET
pa30bop TEIUIOHOCUTENST Ha y4YacTKe MEXIy mpeoOpa3oBaTelisiMU pacxoJa Ha TOJAIONIEM H
oOpaTHOM TpyOOINpOBOAaX, T.€. cuMTaercs, uro M; = M,. OOmuii Bua y37a ydera JUisl JaHHOU
CXEMBI MPEJCTABIICH Ha PUCYHKE:

[Tonmaromuii TpyOompoBO
OToruieHue
Gviti Pi

OO6parHbIit TPyOOIIPOBO

Gv2t2P2

[ToamutounbIil TPYOOTIPOBOT

Gvst3 P3

- TTapameTpsl Xm0 AHO#M BozbI: | tXB PXB

Puc20. Cxema yuera «3akpsiTas»

TemuoBast sHEPrHsi pAaCCUUTHIBAETCS 110 OJJHOM U3 IBYX SKBUBAJIEHTHBIX (POPMYIL:

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

Hecmotps Ha TO, uTO B opMyITy pacueTa Teruia BXOJUT TOJBKO OJMH U3 JIBYX PacxolioB M
i M,, npu Hanuuuu oboux mpeoOpa3oBaTenell pacxo/ia BOZMOXKEH KOHTPOJb T€PMETHYHOCTH
CUCTEMBI (OTCYTCTBHS YTEUEK WIIM ITOJIMECOB) TI0 PA3HOCTH MOKa3aHui M| u M,

Ecnu moanuTouHslil TpyOOIIPOBOI OTCYTCTBYET, TOTIa UCIIOIB3YIOTCS (POPMYJIBL:

Q =M;*(h1-hy),
Jm00:
Q = M;y*(hi-hy),

a mapamerpsl ¢ uHAekcoM 3 (Gys, t3, P3) Moryt mmubo oTcyTcTBOBaTH, TUOO HMCIIONB30BATHCS IS
ydera mapamMeTpoB BOJIBI B JIOMOJHUTEILHOM TPYyOONPOBOJE, HE Yy4YacTBYSd B BBIUYHCICHUU
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KOJMYECTBa Teruia. B 3TOM ciydae TakkKe OTCYTCTBYET HEOOXOIMMOCTh B H3MepeHuu (Jimbo
3a/IaHUH IPOTPAMMHPYEMBIX 3HAUEHHI) TEMIIEpaTyphl U TABJICHUS XOJIO0IHON BOJBI.

[To cornmacoBanWio C HEProcHaOXKAMOIIEH OpraHU3alMe MOXKET OTCYTCTBOBAaTh OJIMH W3
npeoOpa3oBareneil pacxoja Ha IOJAIOUIEM MM OOpaTHOM TpyOonpoBoaax (HE3aBUCHMO OT
HaJIMYUs WIK OTCYTCTBHS B CX€Me MOJAMUTOYHOro TpyOonposoa). Hampumep:

[Monmaromii TpyGompoBo
OToruieHnue
Gviti Pi

OO6parublii TpyOOIIPOBOL

2 P2

Tpetuii Tpy6o1ipoBoA

>

Puc21. Cxema yuera «3akpbiTas» 6e3 nmoanutku u [1P Ha oOpaTHOM TpyOOIIpOBOIE

B sTOoM cnyyae w3 kaxxaod mapel (opMyn, NMPUBEACHHBIX BBIIIE, MOXKET OBITH BBHIOpaHa
TOJIBKO Ta, B KOTOPYIO BXOJHT U3MEPSIEMBIN pacXo/.

7.1.4 Cxema yyera «OTKpbITasD)

JlaHHas cxema MpUMEHSeTCS B CHCTEMax TeryIonoTpeOeHust B ciaydae, KOTAa CyIIeCTBYET
pa3bop TEIIOHOCUTENSI Ha Yy4yacTKe MEXIy MpeoOpa3oBaTesiiMU pacxojJa Ha TMOJAalolleM HU
obpatHOM TpyOorpoBoaax. OOmuii BUJ y37a ydeTa JUIs JaHHOM CXeMbl 0Ka3aH Ha PUCYHKE:
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lopsituee BomocHaOx)eHHE

[Monmaromuuii TpyGompoBo
Orormuienue

Gviti P1

OOpatHbIii TPyOOIIPOBO

Gv2t2 P2

[ToamutounkIil TPYOOTIPOBOT

Gv3t3 Ps3

[TapameTpsl xos0aHOM BOAKI: | txB PXxB

Puc22. Cxema yueta «OTKpbITasH
TerutoBast PHEPTHS PACCUUTHIBAETCS 110 GopMYyIIe:
Q = My*(h1—hy) — Ma*(hy—hyy) + M3*(hs—hys),
a €CIIU MOJMUTOYHBINA TPYOOIIPOBO OTCYTCTBYET, TO 1O (POopMYyIIE:
Q = My *(h1—hys) — Mz*(hy—hys).

Bo Bropom cityuae mapametpsl ¢ unaekcoM 3 (Gys, t3, P3) Moryt mmbo oTcyTCTBOBATH, JIHO0
UCIIOJIb30BAThCS JUIsl ydeTa MapaMeTpoB BOJBI B JIFOOOM JIONOJHUTEIBLHOM TPyOOIpoBoJE (B T.4. B
I'BC), He yuacTBys B BBIUMCIIEHUH KOJIMYECTBA TEILIA.

Pacyer Teria mo ykazaHHBIM (OpMyllaM KOPPEKTHO OCYIIECTBISETCS TakKe B Tak
Ha3bIBAEMBIX «ICTHHX» peXumax padoTsl cucteMm ['BC ¢ mupkynsammei, Koria Boja mogaeTcs mo
OJTHOMY U3 TPyOOIPOBOOB MJIM MEHSIETCSl HallpaBJIEHUE ITOTOKA BOJIbI B TPyOax.

Hanpumep, mycTs B IITaTHOM pexume padoThl, KOT/a Mojada BOJbI OCYIIECTBISETCS IO
nojnaromeMy (mepBomy) TpyOOmpoBOMY, a BO3BpaT BOABI — MO OOpaTHOMY (BTOpOMY)
TpyOOIIPOBOTY, pacyeT MOTPEOICHHON TETIIIOBOM SHEPTHUH OCYIISCTBIISETCS IO hopMyIie:

Q = Ml * (hl - hxn) - MZ * (h2 - hxs)-
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Ecam B netHeM pexuMme TepeKphIBAeTCs OOpaTHBIM TPYOONPOBOA, TO TEIUIOCYETYHK (MIPHU
COOTBETCTBYIOIIEH HAacTpolike) PUKCHpYyeT HyNeBOH pacxoi Boabl Gy, 1o 3ToMy TpyOOIpoBOY U
(haKTHYECKH pacCUUTHIBACT MOTPeOIECHHOE TETUIO TI0 hopmyiie:

Q = Ml ® (hl - hxs)-

Jlig peanu3anuu TaKOro TMOBEAEHHUS TEIIOCYETYHMKa JOCTAaTOYHO, 4YTOObI B HAacCTpOMKe
MapaMeTpoB pacxoja Mo oOpaTHOMY TPyOOIIPOBOAY MPH PaCcX0Jie MEHbBIIIE MUHUMATBHOTO (a TaKXkKe
MIpU TTyCTOU TPyO€) MCIIOIB30BATIOCH «JIOTOBOPHOE» 3HAUYEeHHE pacxonaa, paBHoe (. IMeHHO Takwue
IapaMeTpbl yCTAHABIMBAIOTCA IIPU CTAHAAPTHOM HACTpoOMKe y3ia ydera (CM. HYHKT «9.2.3.3
CrannmapTHas HaCTPOMKaY).

Ecnmu nepexpriBaercs noparomuii TpyoomnpoBos (Gyy = 0) u momaya BOABI OCYIIECTBIISIETCS
o oOpaTHOMY TPYyOOTIPOBOY, TO MOTPEOJICHHOE TEIJI0 PACCUYUTHIBACTCS 110 (popmyIie:

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

Tak kak mpu 3ToM pexume pacxon Gy u macca M, oTpulaTeNbHas, TO PACCUUTAHHOE
KOJIMYCCTBO TCILJIa 6y):[eT HNMCTh HOHO)KPITGJIBHBIﬁ 3HaK.

[Tpu Gonbiiom pa3dope BOABI MOTPEOUTENIEM, MOXKET BOSHUKHYTHh CHUTYallHs, KOT/Ia Iojaavya
BOJIBI OCYIIECTBIIICTCS MO obouM TpyoOompoBoaam (pacxon Gy, m mMacca M, oTpHIlaTeIbHBIC).
Pacuer mo dopmyne sl OTKPBITOM CHCTEMBI TEIJIOCHA0KEHHSI OCTACTCsI KOPPEKTHOM U B ATOM
ciy4ae.

Jlnst paGoTel B pexuMax € pEeBEpCOM IOTOKAa He TpeOyeTcs Kakas-Tu0o creruaibHas
IepeHacTporka TeruiocueTynka. OJHaKo, M3MEPUTENIbHbIE MOJAYJIH, KOTOPHIE HCIIOJIB3YIOTCS B
TaKMX CIllydasix, JOJDKHBI MMEThb DPEBEPCHBIM PEKUMM MO KaHaly pacxoja, T.e. JOJDKHBI ObITh
NpOKaTUOpOBaHBl Ha TMPOJMBHON YCTAaHOBKE Uii OOOMX HampaBlIEHHH MOTOKa BOJBI (CM.
[Tpunoxenue b). Kpome Toro, nmpu HacTpoiike y3ia ydera JOJKEH ObITh pa3pelleH peBepc MoToKa
s kanana GV COOTBETCTBYIOIIEro TpybompoBoaa (cMm. pasaen «7.3.4 IlapameTpbl HacTpOHKH
KaHAJIOB y371a yueTay). [{71s ynpoIeHus: COOTBETCTBYIOIIECH HACTPOMKH, €CITH TPeOyeTCsl pa3peinTh
peBepc MOTOKa MO OOpaTHOMY (BTOpPOMY TpPYyOONpPOBOIY), B MEHIO TEIUIOCUETUYHKA HMMEEeTCS
KoMaHaa «CrangmapT, peBepc G2» (cM. pasaen «9.2.3.3 CranmapTHas HACTPOUKaAY).

7.1.5 Cxema y4dera «AcTOUYHHK»

I[aHHaH CXEeMa y4de€Ta MPUMCHACTCA JIs1 BOAAHBIX CHUCTCM TGHHOCHa6)KeHI/IH (Ha HCTOYHHKE
TertoThl). OOmMiA BUA y371a ydeTa Juisl JaHHOW CXEMBbI MOKa3aH Ha PUCYHKE:
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[Momaromii TpyGompoBoa

OO6parHslii TpyOOTIPOBOL

IHoanmuTouHbI
TPYOOIIPOBOJ

Gvst3 P3

XoJomHas BOja,
I/ICHOJIBSyeMaSI JJI TIOAIIUTKA

Puc23. Cxema yuera «MIcTOUHUKY (JJIS1 CHCTEM TEIUIOCHAOKEHUS)

KonnyecTBo TemmoBoi »Heprum BbUHCIgETCS 1o (opmyne (2) U ee NPOU3BOJHEIM,
MOJYYEHHBIM U3 COOTHOWEHUS M| = M, + M3 :

Q =M;*h; — My*h; — M3*hy, (2

Q = Ml*(hl_hxs) - MZ*(hZ_hXB) (2°1)
Q = My*(h1—hy) + Mz*(h1—hy;) (2.2)
Q =M *(hy—hy) + Ms*(hy—hy,) (2.3)

Takum 00pazom, eciu YCTaHOBJIEHBI BCE TpU IMpeoOpa3oBarelst pacxojaa (Ha MOJAroIleM,
o0paTHOM W TOJMUTOYHOM TPYyOONpoBOaax), Uisi (OPMYJbl BBIYUCICHHS TeIUla MOTYT OBIThH
MCTIOJIb30BaHBI MoKa3aHus 1100 Beex Tpex [IP, mnbo nokazanus 1000 mapsl U3 HUX.

Pacuyer TersioBoi HHEpruM Ha HCTOYHHKE TeTl1a BO3MOKEH U JUIS CXEMBbI, KOT'/1a yCTaHOBJICHbI
tonbKo ABa [1P u3 tpex. Hanpumep, orcyTcTByeT n3mepenue pacxona Gyi:
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[Tomaromuii TpyOomIpoBOI

OO6parHbIit TPyOOIIPOBOT

IHoanmuTouHbI
TPYOOIIPOBOJ

Gvst3 P3

XoJomHas BOja,
I/ICHOJIBSyeMaH JJIA TIOAIIUTKA

Puc24. Cxema yuera «McTtounuk» ¢ nyms 1P

B Takux ciaywyasx mNpUMEHSIETCS COOTBETCTBYIOMIAs Tpou3BoAHas ¢opmynsl (2). s
MIPUBEJICHHOTO Ha PUCYHKE BapuaHTa cXeMbI yuera — popmymna (2.2).

Ecnu B KOHKpPETHBIX YCJIOBHSIX HMCTOYHUKA TEIUIOTHI MapaMeTphbl XOJOIHON BOIBI (tys, Pxs)
COBIIAJAIOT C COOTBETCTBYIOUIMMHU IapaMeTpaMu MOAMUTOYHOTO TpybOompoBoxa (t3, P3), s
MU3MEPEHMS SHTAIBIINH XOJIO0IHON BOJbI MOXKET UCIIOJIB30BATHCA U3MEPUTENBHBIA MOYJIb, CTOSIIUI
Ha TOANMMTOYHOM TPYOONpPOBOJAE (STOT MOIYAh B CXEME y4yeTa HCIOJIb3YeTCS ABAXKIBI, Kak
YCTaHOBJICHHBIN Ha MOJIUTOYHOM TPYOOIPOBOJE U KaK YCTAHOBJIEHHBIN Ha XOJIOTHON BOJE).

IIpu otcyrctBun [P Ha mnoxmuTOYHOM TPYOOIPOBOAE OTMAZaeT HEOOXOAMMOCTH B
M3MEpEeHUN TeMIlepaTypbl U JaBJIEHHS Ha 3TOM TpyOorpoBoje, T.K. h; He BxomuT B dopmyry
BBIUMCIICHUS KOJMUYECTBA TEIUIOBOW PHEPTUU /IS CUCTeMbl TerutocHaOxkenus. ([lapametpsr t3 u P3
HEeoOXOIMMBbI B JIAHHOM CXEMe TOJBbKO HJsi pacyeTa maccoBoro pacxoga Gys mo oObeMHOMY,
uzmepsemomy I1P). MI3mepenne napaMeTpoB X0JI0JHOU BOJIBI B 3TOM cliydae 00s3aTeNIbHO.

7.1.6 Ilpumep y3aa ydera ¢ cucremamu oromienusi u I'BC

Kak yxe ormeuanoch, kimaccubukanus cxeMm yuera («TymuxoBas», «3akpblTas» U T.1.)
YCIIOBHA W SIBJISIETCS JIUILB OJHUM M3 MapaMeTpoB, C TIOMOIIBI0 KOTOPOTO BBIOMpaeTcs Gopmyna
pacyeTa TEIUIOBOM YHEPTUHU MPU HACTPOWKE MapaMeTpPOB y3i1a y4eTa.

[TosTOMy BO3MOKHa CHUTyalusi, KOrJa y MOTpeOuTeNs Temia MmpuMeHsieTcs Gopmyia Juis
cxeMbl yuera «McTouHUK» M HA00OpPOT, KOT/la Ha MCTOYHUKE TEIUla MpUMEHseTcs Gopmyna s
CHCTEMBI TEIJIONOTPEOICHHUS.

PaccMoTpuM Clenyroniyto cxemy OTKPBITOW CHCTEMbI TEIJIONOTPeOsIeHNUs, BKIIOYAIOLIYIO
CHCTEMY OTOIUICHHS U TYITUKOBYIO CUCTEMY IOPSIYEro BOJOCHAOKEHHUS:
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Topsiuee BomocHaOxkeHUE

Gvst3 P3

[Tonmaromuii TpyOompoBoI o
TOIUICHUE
Gviti Pi

OOpatHsblii TPyOOIIPOBOL

Gvat2P2

ITapamMeTpsl X0I04HOM BOABL: | tXB PXB

Puc25. Ilpumep ycranoBku UM miis y3na ydera ¢ cuctreMamu otoruienust u 'BC

Jlnst maHHOM KOH(UTYypaly y3Jia ydeTa BO3MOXHBI TPH BapHaHTa pacueTa TETUIOBON
SHEPIUH, U3PACX00BAHHON CyMMapHO Ha OTOIUIEHUE U TOpsyYee BOJOCHA0KEHHE.
B nepBom BapuaHTe BbhIOMpaeTcs cxeMa ydeTa «OTKpbITas» U pacueT MOTPeOIeHHOro Teruia
BeJIETCs 110 hopMyIie:
Q = My*(hi—hys) — Mz*(hy—hys).

Opnnako, pu HaJMYUK pacxojomepa B TpybormpoBoae ['BC, OoTCyTCTBUM yTEUEeK W €CIH
CpeIHUIl pacxo] B 3TOM TPyOONpPOBOJE CYIIECTBEHHO MEHBIIE, YEM UYepe3 CHUCTEMY OTOTLICHUS,
MIPEATNIOYTUTEIbHEE UCTIONIB30BATh B Apyrue GopMyibl (JIFOOYIO U3 HUX):

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

Bce Tpu mnpuBeneHHbie (OpMyJIBl MaTeMaTHUYECKH OHKBUBAJIEHTHHI (IIPH YCIOBHH, YTO
M;=M;—M;, T.e. IpA OTCYTCTBHUU YyTE€UYEK), OJHAKO pacyeT MO JIBYM IMOCJIEAHUM (PopMyIam
HMECT MCHBIITYIO USMCPUTCIIbHYIO MMOTPCITHOCTDL 3a CUHCT IMPAMOIro U3MCPCHUSA Pa3HOCTU MaCC M1 -
M,.

Jlns HacTpoiikM pacdera Teula Mo 3THM (opMyiaMm cienyeT BbBIOpaTh CXeMy yyeTa
«McTounuk» (HECMOTpSI Ha TO, UTO pacyueT Teria BEACTCS y MOTPeOUTes).

7.2 TlpumeHeHMe TenynocyeTYMKa Ha y3ax yyeTta

OnvH TEMIOCYETYUK, B 3aBUCUMOCTH OT MOJU(PHUKAIINH, MOKET OJJHOBPEMEHHO 00CITYKHBATh
10 4-X He3aBUCUMBIX y3JIOB y4eTa C pa3HbIMU CXEMaMHU y4eTa.

B cocraB ogHOrO y31a yyera MOXeT BXOJIUTh JI0 3-X TPyOOIpOBOIOB (ITOJAIOIINNA, OOpaTHBIH,
MNOJNUTOYHBIN), U1 M3MEpPEeHUs MapaMeTpoB KOTOpBIX (pacxon, Temmeparypa M JlaBJeHUE
TEIUIOHOCUTENSI) HCIOJB3YIOTCA M3MepuTenbHele Monyaun (MM), mo oaHoMy Ha KaKIbli
TpyOOIIPOBOI.

JIONIOJTHUTENBHO, ISl ©3MEPEHHsI ITApaMeTPOB XOJIOJHOM BOJBI (TEMIEPATYPHI tys U JABICHHS
Pxs) MOXeT ucnonb3oBaThes yeTBepTHIM UM, He copeprkaIiuii mpeoOdpa3oBaTeis pacxoa.
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W3mepuTenbHbIE MOAYNb, YCTAaHOBJICHHBIM Ha MojarolieM (WK TMEepBOM) TpyOOmpoBoje,
Ooynem o6o3nauath «MMl»; Ha oOpatHOM (Wim BTOpoM) — «MM2»; Ha MOAMUTOYHOM (WK
TpeTheM) — «MIM3»; MOTyIb JIJ1s1 U3BMEPEHUSI TEMIIEPATYPHI U JaBICHUS XOJ0HON BOABI — «MIM4y.

7.2.1 Bbi0Op THIIOB H3MEPHUTEIbHBIX MOAY e

Ha tpyOomnpoBoaax y3ia yuera MOTYT UCHOJIb30BATHCS U3MEPUTEIbHbBIE MOIYIIH CIIEIYIOIIUX
TUTOB (TIPUBEACHBI TUIIBI, UCTIONb3yEMbIE MIPU HACTPOIKE y371a yueTa):
«M121» — u3MepHTeIbHbIE MOAYJIN C JIEKTPOMAarHUTHBIM IIpeoOpa3oBaTeeM pacxoja,
JBYMSI KaHAJIaMU U3MEPEHUS TEMIIEpATyphl U OJHUM KaHAJIOM U3MEPEHUs J1aBJICHNUS;
«MO021» —u3MepUTENbHBIA MOJYJb C JABYMSI KaHaJaMWd H3MEPEHHS TEMIIEpATyphl U
OJIHMM KaHaJIOM MU3MEPEHUS JaBICHUS;
«MO021+ITPU» — st0 M021, ycTaHOBJIECHHBI BMECTe C MpeoOpazoBaTeieM pacxoia C
UMITYJIBCHBIM BBIXOZOM; Bbixon [IPU momxkeH ObITh mojakitoueH K momaymo MO21,
YCTaHOBJIEHHOMY Ha TOM kK€ TpyOOIPOBO/IE;
«ITPH» — npeobpazoBareib pacxoa ¢ UMIYIbCHBIM BBIXOJIOM; MOXKET OBITh MOAKIIOUYECH
K ummyiabcHoMy Bxoay MKTC unn uzmepurenbasiM Moayisim tuna M121 v M021.

B Tabmune 11 yka3wsiBaetcs, kakue TUIBI UM MOTYT OBITh HCIIONIH30BAHBI B 3aBUCUMOCTH OT
CXEMBbI y4yeTa u HoMepa TpyOonpoBoa:

Ta6muma 11. Beibop tiuma UM nj1st pa3HbIX cxem ydeTa

M1 M2 M3 M4
Cxema (na (na (na (na . HHpumeuyanue
nmoagawueM OﬁpaTHOM MNOAINMUTOYHOM | XO0JIOHOH
TpyOonp.) | Tpybdomp.) TpYyOOMp.) BOJI€)
MI121 Her Her Her
Pacxoiovepsi MO02 14J)rHPI/I M121 JMi121
[IPU MO21+I1PU Y\ M021+I1PU
Her Py ¥ I1PU
MI121 Her Her " Her txg — IPOrPaMM. WIH
Tvimxopag  [MO21TIPY YIMI121 MI121 M021 % |usmepsiercs;
y MO21+I1PU ¥\M021+ITP1 ts = t}, t, IPOTP. WK
ru ¥ I1PU H3MepsIeTcs
MI121 MI121 Her " Her txs — IPOrpaMM. WIH
Mo21 " Mo21 " MI121 M021 %  |usmepsiercs;
3akpbiras  |[MO21+ITPH YMO21+ITPH Y\M021+TTPA ty = ty, t,, IPOTP. HIIK
Py ¥ Py > I1PU H3MepseTcs
Her V Her V
MI121 MI121 Her " Her tyy — IPOTPAMM. HIIH
Orconrrag  |MOZLHIPU YMO21+I1PU M 121 MO021 7%  |m3mepsiercs;
P Py > Py > MO21+I1PU t3 = ty, to, IPOTP. HIHK
ITPU HU3MEPSAETCS
MI121 MI121 Her " Her tyy — OPOTP. I
Mo021 Mo021 MI121 MO021?  |m3mepsiercs
HUcrounnk  |[MO21+ITPU YM021+ITPU Y\M021+11PU ¥
Py Py Py ¥
Her " Her "

[Tpumeuanus k Tabauie:
— TOJIBKO €CJIN COOTBCTCTBYIOH_IaH Macca HE y‘-IaCTByeT B BBIYMCJICHHH TCILJIA,

1)
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?) _ ronbko B mape (it UM1 u IM2) ¢ M121 i M021+11PU;

%) _ B kagecTBe M021 st U3MEpEHUs TapaMeTpoB X010 HOH Boabl (IM4) MoxeT ObITh
WCITOJIH30BaH JTIO00W M3MEPHUTEIbHBIA MOIYIb, BXOSAIINN B JIFOOOM Y3 y4deTa, KOTOPBIA
U3MepseT HYXKHYIO TeMmieparypy (Hampumep, MI21, crosmuii Ha TpyOompoBoze
XOJIOAHOTO BOJOCHAOXKEHUs y morpedutens, wm MI121, crosmuii HA TOAMMTOYHOM
TpyOoIpoBoje Ha uctounuke teria (MM3), mpu ycinoBuu, 4To ty; COBMATAET C t3);

Y s Bepcuii [1O MKTC 2.32 u Gosnbirre.

B kaxmol sdeiike TaONUIBI MPUBEACH CHUCOK JOMYCTHUMBIX TUNOB MM mans BeIOpaHHOMN
cxeMbl ydyeta u Homepa MM. IlepBpiM B KaxaoMm crnucke ykazaH tun WM, mpuHATBHIA 1O
YMOJTYAHUIO.

N3meputenbasie Moaynu M121 u M021 mo3BoJsItOT MOAKIIOUATE A0 2-X IIpeoOpa3oBaTeseit
TEMIIEpPaTypbl U OJHOTO MpeoOpazoBarens aaBieHus. [Ipy mpUMeHEeHUU B pealbHOM CXeMe ydera
KOJIMYECTBO TMOAKIIOUAaEeMbIX ITpeoOpa3oBarenieid MoxeT ObITh MeHbIe (0T 0 10 2-x ans [T u ot 0
1o 1-ro mns I1T).

7.2.2 KanaJjbl y3j1a yyera

bynewm paznnyath «kaHaJbI y3i1a y4ETa» U «U3MEPUTENbHbBIE KaHAJIBD).
K nepBbIM oTHeceM cienyromue GU3nuecKue mapameTpol:

— Gy, t1, Py — 00beMHBIN pacxof, TeMIepaTypy U JaBJICHUE B MOAIONIEM (WM IIEPBOM)
TpyOOIPOBO/IE;

— Gy, t3, P, — 00BeMHBIN pacxoj, TEeMIEpaTypy W JaBJICHHE B 0OpaTHOM (MJIM BTOPOM)
TpyOOTIIpOBO/IE;

— Gys, t3, P3 — 0o0OBeMHBIN pacxoj, TEeMIEpaTypy W JaBICHHE B TOIMUTOYHOM (WA
TpeTbeM) TPyOOIpOBO/IE;

— typ, Pxsg — TEMIIEpATYpPY W JIaBJICHUE XOJOMHOUW BOJIbI, HCIOJIB3YEMOM JJISI MOJANUTKA Ha
HCTOYHUKE TEIUIA;

Ko BTOpBEIM — M3MepuTenpHble KaHansl Moayseid M121, M021 u MO21+I1PU:
— Gy — 2NeKTPOMAarHUTHBIA KaHal u3MepeHus oO0beMHOro pacxoxa (Toinbko ams MI121).

Hcnonb3yercss niasi W3MEpPEeHUs pacxoJa TOIBKO B TOM TpPyOOmpoBOjE, Ha KOTOPOM
ycranoBiieH UM

— t — mnepBeli KaHal W3MepeHus TeMmieparypbl. HMcnosb3yercs s M3MEpeHUs
TeMIIepaTypbl TOJILKO B TOM TPYOOIPOBOJIE, HA KOTOPOM ycTaHOBIeH VIM;
— tp — BTOPOM KaHaJl U3MEpeHHs TeMmueparypbl. Mcnome3yercs 1 W3MEpeHUs

TEMIIEpaTypbl TOJIBKO HE B TOM TPYOOINPOBO/IE, HA KOTOPOM ycTaHOBJeH MM

— P — xanan HU3MCPCHHUA NaBJICHUS. I/ICHOJIB?)YCTCSI IJI1 UIBMCPCHUS OAaBJICHUS TOJIBKO B TOM
TpyOOnpoBOJE, HA KOTOPOM ycTtaHoBleH M

— Gy — uMnynabCcHBIA KaHa uaMepenus: pacxona. st mogyns M021+11PU ucnons3yercs
JUTSl U3BMEPEHHUS pacxo/ia TOJIBKO B TOM TPyOOTpoBo/e, Ha KOTOpoM ycTaHoBieH M. Jlis
MI121 u M021 — ans u3MepeHus pacxoja TOJIBKO HE B TOM TPYOOIPOBOJE, HA KOTOPOM
yctaHoBiieH M.

a Tak)Ke — JIBa UMITYJIbCHBIX KaHazia JJist u3Mmepenus pacxoaa Ha Cb MKTC:
— W1 — nepBbiif UMITYIBCHBIN KaHAT U3MEPEHUsS pacxoja B JII000M TpyOONpoBojae J1I000T0
VYV, ecnu tun ycranosnenHoro UM — I1PU;
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— W2 — BTOpO# UMITYILCHBIM KaHAT U3MEPEHHUS pacxo/ia B IF0OOM TpyOOTIPOBOIE, €CITH THIT
UM - I1PU.

C nomouipl0 MMIYJIBCHBIX HM3MEPUTEIBHBIX KAHAJIOB pPACX0Jd PETUCTPUPYETCS TOJIBKO
CyMMapHBIH pacxoj B TpyOOIpoBoie. MTHOBEHHBIN pacxXo HE U3MEPSETCS U HE 0TOOpaXkaeTcs Ha
JHCILIEE TEIIOCUETYHKA.

N3meputenbHble KaHAIbl 0003HAYUM codyeTaHHeM oOo3HaueHud HoMepa UM u ero kaHana,
Hanpumep: “UM1-Gy” — 3MeKTpOMarHuTHBIN KaHal 00bEMHOTO PAacX0aa U3MEPUTEILHOTO MOMYJIS
HNMI1, ycTtaHoBIEHHOTO Ha TojaaroiieM (Wiau mepBoM) Tpyoomposoae, “UM3-Gy” — UMITYIbCHBIN
KaHaJl M3MEPEHUsl PacXoj]la, PETUCTPUPYEMbIN H3MepurenbHbiM MonyiaeM MM3, “MKTC-U1” —
MMIYJbCHBIN KaHAI U3MEPEHUS pacxoa, peructpupyembiii Ha Cb MKTC.

W3mepuTenbHble MOJLYJIM B 3aBUCHUMOCTH OT THIA HMMEIOT CIEAYIOLIME H3MEPUTEIbHBIC
KaHaJbl:

Tabnuna 12. Kanayiel n3MepHUTEIbHBIX MOTYJIEH

Hanuuywue xanaaa
Tun UM GV t t2 P G]/[
M121 + + + + +
MO021 — + + + +
MO21+ITPU - + + + +
I1PU1 - - - - -

OOparuTe BHUMaHHE, YTO PE3YJIbTaT U3MepeHus pacxoaa nocpeactsom [1PU ne MmoxeT OBITH
MOJIy4eH C HEro HemocpencTBeHHO. MmmynbcHbl Bbixoa [IPM momkeH OBITH MOAKIIOUEH K
uMItynbcHoMy Bxoay UM tura M121 winm M021, nu6o k umnynscHomy Bxoay MKTC.

N3mepurenbubie kananbl Gy, t 1 P ipeaHazHaueHsl 411 U3MEPEHUs TapaMeTpOB TOIbKO TOTO
TpyOOIpoBoO/Ia, Ha KOTOPOM ycTaHoBiieH UM:

— UMI-Gy, UM1-t u UM1-P — ciyxart niist uamepenus napametrpoB Gy, t; u Py;

— UM2-Gy, UM2-t u UM2-P — cityxat 1st uamepenust mapametpoB Gy, to 1 Po;

— UM3-Gy, UM3-t u UM3-P — ciyxar 15t uamepenust napametpoB Gys, tz u Ps;
NM4-t u UM4-P — cyxatT 171 ©3MEpEHUsI TapaMeTPOB tyy U Pys.

W3meputenbHblid  KaHan t; TpeIHa3sHA4eH Ui M3MEPEHUsT TEeMIepaTtypbl B JIPyroM
TpyOomnpoBo/e (10 OTHOIIEHHUIO K TPYOOIpoBOYy, HAa KOTOpoM yctaHosieH MIM). Tak, Hampumep,
U3MepUTeNbHBIN KaHalt UM 1-t; MOXeT MCIOab30BaThCs I U3MEPEHUST TEMIIEPATYPhI BO 2-0M, 3-
€M, WU TPYOOTIPOBOI€ XOJIOTHOM BOJIBI.

W3mepurenbublii kaHan Gy U3MEPUTENBHOTO MOAYJS MpEeAHA3HAYeH JUIs MOAKIOYEHUS
npeoOpaszoBareseit pacxoa ¢ UMIYIbCHBIM BeixonoM. Eciu tim UM — ato «MO021+I1PU», To ero
kaHan Gp mpenHa3HauyeH A U3MEpPEeHMsl pacxojia TOJNbKO B TOM TpPyOOIpOBOJAE, Ha KOTOPOM
yctanoBied M. Eciun tun UM — sto M121 unu MO21, Tto ero kanan Gy ucmnoib3yercs s
M3MEpEHUS pacxo/ia TOJIBKO B IPYrOM TPYOOIIPOBOJIE.

WMamepurenbubie kaHansl MKTC-U1 u MKTC-U2 npennasHadeHsl Juisi TOAKIIOYSHHS
uMnyiabcHoro Beixoaa UM tumna I[TPU.

7.2.3 KondurypupoBaHue KaHAJIOB y3JIa y4eTa

[Ipu HacTpoiike TeIUIoCUeTYMKa JIOJDKHA OBITH ONpe/eleHa CBSI3b MEXAy KaHalaMu y3ia
ydeTa ¥ H3MEepUTEIbHBIMU KaHaJaMHu.

Crnenyromass Tabnuma TepeduciseT, Kakue H3MepUTeNbHble KaHajdbl MOTyT OBITb
HCTIOJIB30BAHBI JJISl N3MEPEHHS Ka)KJ0T0 M3 KaHAJIOB y3JIa ydyeTa:
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Ta6mmma 13. KondurypupoBaHue KaHaJIOB y3J1a y4yeTa
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Kanan HN3mepuTenbHBIi KaHAI
y)ngaa Bapuantl Bapuant2|Bapuant3| Bapnant4 | 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-Gy” |[MKTC-M1 [MKTC-U2
4 UMI-t |[UM2-t,
t UM2-t UMl-t, |UMI1-t?
(t2=t1)
t; NM3-t UM2-t UMl-t, |[AMI-t UM2-t," [UM4-t,”
(t3=t2) (t3=t2 HJIN (t3=t1) (t3=t1 NN (t3 I/I3Mep.)
u3Mep.) nu3Mep.)
P, UMI-P  [UM2-PV
(P1=P>)
P, UM2-P  [UM1-PV
(P=Py)
P; UM3-P [UM2-P |[UMI-P
(P3=Py) |(Ps=Py)
tye NM4-t UM3-t, |[UMIl-t, |UM2-t,"
P, UM4-P

1))
2)

— BapHaHT BO3MOXKEH TOJIbKO HaunHas ¢ Bepcuu [10 MKTC 2.32.
— TonbKO 1A cay4dasi, korga UM2 umeer tun «I[IPW» B cxemax ydera «Pacxomomepb» u
TYIUKOBasl.

Kaxxnas ctpoka 3Toil TaOnHIBl ONMpeaensieT BO3MOKHOCTh HCIOJB30BAHUS W3MEPUTEIIBHBIX
KaHaJOB JUIsl KaHAJIOB y3Na yuyera. Tak, Hampumep, Ijs KaHana y3na ydera Gy; MOTyT OBITh
WCII0JIH30BaHbI CIEIYIOUIME U3MEPUTENIbHBIE KaHAJIbI:

— UMI1-Gy — DJEeKTpOMarHWTHBIA  KaHal  pacxoJa  HU3MEPUTEIIBHOTO
YCTaHOBJICHHOTO Ha TIEpBOM TpyOompoBoie (eciu ero Tun — M121);

— UMI1-Gy — UMIyNbCHBIN KaHal MOJIYJS, YCTAaHOBIEHHOTO Ha IMEPBOM TPyOOMpOBOJE
(ecnu ero turm — MO2 1+1TPN);

— HUM2-Gy — UMITybCHBIA KaHan MOJYJsl, YCTAHOBJICHHOTO Ha BTOPOM TPYOOMpOBOJIE
(ectu MoOIynb, YCTaHOBJIGHHBIH Ha mepBOM TpyoOompoBone, umeer tun IIPM u o
NOAKIKYeH K Moaymwo tuna MI121 wim MO21, ycraHOBIEHHOMY Ha BTOPOM
TpyOOIpoBOIE);

— MKTC-U1 nwmu MKTC-U2 — omuH u3 2-X UMIYJbCHBIX KaHAJIOB CHCTEMHOIO OJIOKa
MKTC (ecnu Monmynb, yCTaHOBIICHHBIN Ha MepBOM TpyOompoBoje, umeeT turl [IPU u on
MOJIKJItOUEH K umnyiascHoMy Bxoay Cb MKTC).

MOy,

B Tabmune 13 mepednciieHbl BCe BO3MOXKHBIE BapHAHTHI HM3MEPUTEIHHBIX KaHAIIOB JIJIs
KaHaIoB y37a ydeta. OgHako B KOHKPETHOH KoH(purypamuu YY MOTYT HCIIOJIB30BaTHCS TOJIBKO
HEKOTOpPbIE U3 HUX, B 3aBUCUMOCTH OT CXEMBI y3J1a y4eTa U THUMa YCTAHOBJICHHBIX U3MEPUTEIbHBIX
MOJTyJICH.

Taxk, mist kananoB pacxona (Gvi, Gyz, Gy3) BO3MOXHBI CIIETyIOIINE BAPUAHTHI:

— B CIlyyae yCTaHOBKHU Ha COOTBETCTBYIOIIEM TPYOOIIPOBOAE U3MEPUTEIHLHOIO MOIYJIS THIIA
MI121 wucnonb3yeTcs W3MEPUTENbHBI KaHal ToJbKO U3 «Bapuwanta 1», T.e.
JJIEKTPOMArHUTHBIN KaHAI PACXO0/a;
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— B Cllydya€ YCTaHOBKM u3MeputesnbHoro wmoxayias tuna MO21+I1IPU  wucnonwszyercs
W3MEPUTENIbHBIN KaHal TOJbKO M3 «BapuaHTa 2», T.e. UMITYJbCHBIM KaHAJI HU3MEpPEHUS
pacxoja;

— B cliy4yae yctaHoBKM MoayJist Tunia [TPU ncnonb3yroTcest ocTanbHbIE BAPUAHTHI.

Jlna xaHalloB Temmepartypsl t; U t; Bceraa BO3MOXHBI MEpBbIe /1Ba BapuaHTa (IpU HATUYUU
COOTBETCTBYIOIIMX M3MEPUTENbHBIX KAaHAJIOB B YycTaHOBIEHHbIX KMM). DT0 o03Havaer, u4To
Temreparypa B 1-oM U 2-oM TpyOOIpPOBOAaX MOXKET U3MEPATHCA KaK C MOMOIIbIO KaHAIOB «t»
pa3zHbix u3MeputenbHbix moayie (MMI1-t u UM2-t cooTBETCTBEHHO), TaK W ABYMs KaHalamMu
onHoro m3MeputenbHoro monyist (MM1-t u UM1-t, unmu UM2-t; m UM2-t). Tpetnit BapuanT aJis
kaHana t; (MM1-t) MmoxxHO BBIOpaTh TONBKO st cxeM «Pacxomomeps» u «TynmukoBas», €Clu THIT
M na BTOpom Tpybomposoe — [TPU.

Jns xananoB t3 u Pz, B Bepcusix 110 temnocuyerunka meHee 2.49, ecnu B koHpuUrypamuu Y'Y
HMMEETCS U3MEPUTEIIbHBIN KaHall, YKa3aHHbIM B Bapuante 1, TO HCHONIb3yeTCA OH U TOJBKO OH. Ecin
KaHaJl, yka3aHHbIH B BapuanTe 1 He cyliecTByeT, MOXKeT UCIIOIb30BATHCS JIIOOOH IPYroil BapuaHT.

Haunnas ¢ Bepcumn 2.49 nns xa"anoB t3 U P3 MOryT MCHoOJIb30BaThCS BCE BApUAHTHI W3
Tabuibl 13 (M3 CyImEeCTBYIOIIHNX ).

Jnst octanbHbix KaHatoB (Py, P, ty, Pyg): eciim B koHurypamuu YVY wumeercs
M3MEpUTENBbHBIN KaHall, yKa3aHHbIM B Bapuanrte 1, To ncnonb3yeTcs OH U TOJIBKO OH. B mpoTuBHOM
ClTydae — MOXKET MCTIOJIb30BAThCS 000U IPyroil BapuaHT.

B mpunoxxennn H npuBeeHbl HEKOTOPBIE BO3MOXHBIE KOHOUTYPAIIMHU y3JIOB y4eTa, KOTOpPbIe
JEMOHCTPHUPYIOT MpUMephl BbiOOpa THIOB MM Ha pa3iauyHbIX TpyOONpPOBOAAX W MCIOIB30BaHHE
M3MEPUTENBHBIX KaHaJIoB 3TUX MM B 3aBHCHMOCTH OT CXEMBI y4eTa B COOTBETCTBHH C TaOIHIIAMU
11 u 13. Emie oqun npumep paccMOTpeH B pazaene 7.2.4.

7.2.4 Ilpumep xkoHuUrypamum y3jaa yuera

PaccMorpum  cienmyromiyro  KOHQUIypanuio — y3da — ydeTa  3aKpBITOHl  CHCTEMBI
TEIUIONOTPEOICHUS:
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. M121
[Tomarommii TpyOOTIPOBO
OTtomeHue
Gviti P1
OO6parHsbIit
TpyOOTnpoBO
2
I1PU
Tloamurognsri
TpyOOIIPOBOLI
pyborp Gv3 t3
MO021
[TapameTpsl
XOJIOJTHOM BOJIBI: txs PxB

Puc26. Ilpumep ycranoBku UM muist cxeMbl yueta «3aKkpbITasi»

B xauecTBe HU3MCPUTCIIbHBIX MO,Z[y.HGI\/’I HCIOJIB3YCM CIICAYIOIINEC TUIIBI:
— M121 — na noxmaroriem Tpyoornposoae (MM1);
— IIPU — na nognutounom (MM3).
— MO21 — ana u3MmepeHus mapameTpoB xosiogHo Boabl (MM4) B cimydae, kornma Takou
croco0 ormnpenenaeHUs] MapaMeTpoB XOJIOAHOW BOJbI YCTAaHOBJIEH JOTOBOPOM MEXIY
IIOCTAaBIIMKOM U HOTpe6I/IT€HeM TCI1j1a,

B mpsaMOyrompHBIX pamMKax —yKa3aHbl MapaMeTpbl TEIJIOHOCUTENs B KaxJIOM U3
TpyOONIPOBOJIOB, KOTOpbIE H3MEPSAIOTCS MpH pealu3allud y3ia ydera. B oBajmax — TuUIBI
npuMeHeHHbIX WM. JluHMM MeXIy HUMH YKa3bIBalOT MOJKIIOUYEHHUE COOTBETCTBYIOIINX
MePBUYHBIX MpeobdpazoBareneid k UM.

B maHHOM BapmaHTEe yCTaHOBKM HM3MEPUTEIBHBIX MOJYJEH H3MEpUTENbHBIC KaHANBI s
ka"HayoB y3na yudeta Gyi, t;, Py, t, tg, Pxs ompenenensl ogHO3HAYHO (BO3MOXEH TOJBKO OIMH
BapuaHT Juisi BbIOOpa). [lpm HacTpoiike koHpurypammu YY HEOOXOAMMO JHIIL BBIOPATH
M3MEpUTENIbHBIE KaHaJbl AJIs1 U3MEPEHUs MapaMeTpoB MOANUTOYHOro Tpydonposoaa (Gys, t3, P3) u
JaBJieHus B oopaTHOM TpyoOompoBoje (Py).

I[TPA (ycTaHOBIEHHBI HaA MOAMUTOYHOM TPYOONPOBOJE), MOXKET OBITh MOJKIIOYEH K
n3MeputenbHbIM KaHanam UM1-Gy, UM4-Gy, MKTC-U1 wmu MKTC-MU2 (o cxeme Ha pUCyHKe
BbIOpaH BapuadT IM4-Gy).

[IT npns w3MepeHWs TemmepaTyphl t;, MOXET OBITh TOJKIIOYEH KO BTOPOMY KaHATY
TeMIepaTypbl u3MEpUTENbHBIX Moaysied M1 wim M4 (a1 cxembl Ha pUCYHKE BBIOpaH BapUaHT
NM4-t,). IIpu otOope BOABI Ha MOAMMUTKY TOJBKO M3 OXHOTO TPyOOIpoBoja (MOAAIONIETO WU
ooparnoro) IIT mns u3Mepenus: TemmepaTypsl t; MOKHO HE YCTaHaBIIMBaTh, a B KauecTBE
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M3MEPHUTENIBHOTO KaHasia BeiOpaTh MUMI1-t (mpu oTOope M3 moparoniero TpyoornpoBOaa, IPH STOM
ts=t;) wim UM 1-t, (mpu oTrOope u3 06paTHOrO TPyOOIIPOBOIA, TP ITOM t3=t5).
B Tabnwiie qaHa CBOJIKA MPUBS3KH KAHAIOB JIJISI PACCMOTPEHHON CXEMBI:

Kanaa y3na ydyera | U3MepuTeibHbIH KaHAJ

Gvi NUMI1-Gy
Gv2 HET
Gvs NM4-Gy
(Bo3MoxHBI Takke BapuaHTel UM1-Gy, MKTC-U1 wunm
MKTC-1N2)
t NMI-t
t UM1-t,
t3 NM4-t,
(Bapuantsl: UM 1-t, ecniu t3=t;; UM1-t; ecnu t3=t;).
P, NUMI1-P
P, UM1-P (ecnu P,=P,), unu nporpammupyemoe 3HaueHune
P; UM1-P (ecnu P3=P;), uiu nporpammupyemoe 3Ha4eHHE
tys NMA4-t
Py M4-P

7.3 T[MapameTpbl HACTPOUKU TennocyeTUmKa

Hactpolika napameTpoB TEIIOCUETUHUKA 111 KOHKPETHOM CXEMBbI y3J1a y4eTa MPOU3BOJUTCS B
MOpSKEe TYHKTOB JIaHHOTO pa3zienia. TeruiocueTYMK MOXKET OJHOBPEMEHHO padoTarh C
HECKOJIbKUMH HE3aBUCUMBIMH y371aMu ydera (1o 4-x). Hactpoiika Bcex mapameTpoB J0KHA
MPOBOAUTHCA OTACIBHO IJIA KAXKAOTO y3Jia yucTa.

7.3.1 IlapaMeTpbl HACTPOMKM CXE€MbI Y4eTa

Jlnist BBIOOpa CXeMBI yueTa He0OXOqMMO:
1. BbIOpaTh THII CXeMBbI Y4eTa U3 CIIHCKA:
— OrcyTcTBYET;
— Pacxonomepsr;
— Tynukosas;
— 3akpslTas;
— OrtkpsITas;
— MHcrouHuk.
2. Yka3arb, Kakue U3 PacxoJ0B TEIJIOHOCHUTEJSI YYACTBYIOT B (popMyJsie BbIUMCICHUS
KOJIMYECTBA TeNJ0BOW 3Hepruu. Bo3MokHbIe BapHaHTBl ISl KaXKJIOTO THIIA CXEMBbI
ydeTa npuBeeHb! Bbilie B Tabmauie 10 «@opMyIibl BEIYHCICHUSI TETUIOBON YHEPTHN».

JlanHbIe TapaMeTpPhI («THIT CXEMBI Y4eTa» U «ydacTue pacxoaa B opmyne») B meHto MKTC
AMEIT o0003HaueHnss «CxeMmMaYu» U «Gl yu.B Q», «G2 yu.B Q», «G3 yu.B Q»
COOTBETCTBEHHO. [10Ip0OHO CTPYyKTypa MEHIO TEIIOCUETYMKA ONKCaHAa Jajiee.

Oco0OeHHOCTH BCEX CXEM Yyd4eTa MPHUBEACHBI B MPEIBIAYIIAX pasfenax, KpoMme Tuma
«OT1CcyTcTBYET». DTOT THUIl MOXHO YCTAHOBUTH JUIA y3ja Y4yeTa, CTAaBIIErO HEHYKHBIM B ClIydae,
ecnu 3T0oT Y'Y He nocienHuil no cuery. Hampumep, ecinu He00X0AMMO BBIKIIOUUATH U3 pabOThI 1-bIii
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VYV, octaBuB paboTtaTh BTOpOM. J[1s1 BRIKIIFOUEHHS W3 pabOTHI y3Jla ydeTa, MOCIEIHEro 1Mo CUeTy,
MIPEANIOYTUTENBHEE TPOCTO YMEHBIIUTD YUCIIO Y3JIOB Y4eTa (CM. HUXKE).

s y3noB ywera THma «OTCYyTCTBYeT» HHMKAaKuWe IapamMeTpbl HE OyayT HU3MepsThCsS U
PEruCTPUPOBATHCA.

7.3.2 IlapameTpbl HACTPOUKHU Y'Y ISl U3MEPUTEIbLHBIX MOXYJIei

JImst Kaxa0ro U3 YeThipex M3MepuTeNnbHbIX Momyneir (MM1 ... MM4) Heo6xoauMo 3amaTh
CIIEYIOINE TTapaMETPBbI:

1. BpIOpaTh THI HM3MEPHUTEIBHOr0 MOAYJS (3arOJIOBOK B MEHIO: «TWMID)) U3 CIMCKA!
«Het», «M121», «M021», «MO21+I1PW», «ITPW».

Bo3mokHble BapuaHThl BBIOOpa [UJIi KaXJIOTO THIA CXeMbl ydera W Homepa KM
npencrasieHsl B Tadbnauie 11 «Boidop tunma UM 1u1st pa3HbIX CXeM ydeTay.

2. BBecTu cereBoii ajpec (3arojoBOK B MEHIO: «AZpec)), COBIAJAIOMIUNA C 3aBOJICKUM
Homepom UM (kpome UM Ttuma [1PU).

3. BBecTH aMaMeTp YCJOBHOIO MPOX0Ja (3aroJIOBOK B MEHIO: «Jy») B MHLIUMETpPax
(Tompko st UM, umeronux mpeoOpa3oBaTesib pacxo/a).

4. ¥Yka3aTh THI HMIIYJIbCHOTO BX0Aa IM: akTUBHBIN WK MMaCCUBHBIN (3ar0JI0BOK B MEHIO:
«AKT .MMny). lna [IPU ¢ nmaccuBHBIM BBIXOJIOM («BEPTYILKa») CIENYyET HCIOJIb30BaTh
aKTUBHBIN BXOJ (HacTpoika «Jia), MHaue — MacCUBHBIN BXoJ (HacTpoiika «Hew»). Eciu
UMITYJIbCHBINM BX0J MM He ucnosb3yercs, HaCTpOMKY IapaMeTpa BBIIIOJIHATh HE HYKHO.

7.3.3 IlapameTpbl KOHTPOJIS MIPU pacyeTe TEMJIOBO YHePruu

JI71s1 KOHTPOJIS YCTIOBUM BBIYMCIICHUS TEINIOBOM SHEPTUU CIIENYET BBECTH ITAPAMETPBI:
1. BkiIo4uTh MM BBIKJIIOYHTH PEXHM CHHXPOHH3anuu uHTerparopoB M um Q
(3arooBoK B MEHIO: «CMHXp. M m Q»). Eciu mHTErpaTopsl CUHXpOHU3UPYIOTCS, TO,
IPpU OCTAHOBKE WHTETPUPOBAHUS TEIJIoBOM oHeprun Q 1o 000 mpuuuHe,
OCTaHaBJIMBAIOTCS TAK)K€ MHTETPaTopbl Macc TPyOOIPOBOOB, PacX0/l TEIJIOHOCUTENS 10
KOTOPBIM y4YacTBYET B BBIUMCICHMM KOJIMYECTBA TeIula (AJ1 JIONOJHUTEJBbHBIX
TpyOONPOBOJOB pPEXUM CHHXPOHHU3ALMK 3HAa4eHHs] He umeeT). Eciu umHTEerpatopsl He
CUHXPOHU3UPYIOTCS, TO IpPH OCTAaHOBKE HHTErparopa () HMHTErpaTtopbl Macc MOTYT
MPOJIOKATh HAKaIIMBaThCs (IIPU OTCYTCTBUH OLIMOOK). PexXUM CUHXPOHU3AIINHU CIEeTyeT
BKJIIOYaTh, €CIIM, HampuMep, NpU TMOATOTOBKE OTYETOB HEoOXonumo  Oyzaer
MEPECUYUTHIBATD MapaMeTPhl TEIIONOTPeOIeHHs MO (PaKTHUECKON TeMIepaType XO0JI0JHOM
BOJIBI.
2. BbiOpaTh peaknuio Ha cUTYyaunio At < Aty;, (3arojloBoK B MeHIO: «dt<miny), rne At =
t; — to, (At =t} — txg — I TYMUKOBOW CXEMBI y4eTa); Atmin — MUHUMAJIBHO JIOITyCTHMAs
pasHoCTb TeMIieparyp, u3 BapuanToB: «OIINBKA», «Het omunokn».
3. BBectu 3HavyeHue Atmin (3aroyioBok B MeHIO: «dtminy) — TOJBKO eclid peakuus Ha At <
Atmin — OHIMBKA.
4. BpbiOparp peakuuio Ha curyanuro W < 0 (3arojoBok B MeHIO: «W<O0»), rme W —
TEIIOBAst MOIIHOCTH, U3 BapuaHToB: «OLINMBKAY, «Het ommOkm».
Ecnu npu pabote TemnocueTurnka BO3HUKAET JII00ast U3 MEPEUUCIICHHBIX CUTYallui U peakuus
Ha Hee 3agaHa kKak «OLIMBKA», TO HakoluleHME HHTErpaTopa KOJWYECTBA TEIJIOTHI H
COOTBETCTBYIOLIETO BpeMeHH paboThl oOcTaHaBiIuBaloTcA. I[lpu 3TOM B apxuB COOBITUI
3aIMMCBIBAaETCs COOOIIEHHE 00 OnIMoKe.
Ecnu Bo3HMKaeT cutyalus, peakius Ha KOTOpYyIo 3a/1aHa Kak «Her ommOku», TO HaKOIUIeHHE
MHTETpaTopa MpoJ0HKaeTCsl, @ COOTBETCTBYIOIIEE COOBITHE — HE 3aITMCHIBACTCS.
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7.3.4 IlapamMeTpbl HACTPOIKH KAHAJIOB y3J1a yueTa

Jnst kaknmoro w3 kaHaioB y3ia ydetra (Gyi, t;, Pi, Gva, ... txs, Pxs) HEOOXOammo 3amaTh
CIIeyIOIINE TTapaMeTphl (M3 MPUBEICHHOTO HIKE TOJHOTO CIMCKA MapaMeTpoB, Il KOHKPETHOTO
KaHajla HaCTPauBaETCS TOJBKO YacTh, B 3aBUCHMOCTH OT THIIA y3JIa y4eTa, THIa U3MEPHUTEILHOTO
KaHaja M crocoda ero u3MepeHus):

1.

BbiOpaTh M3MepuTeIbHBII KaHaa (3aroloBOK B MeHIO: «Karamy). [logpobHee — cM.
paznen «KoHpurypupoBaHue KaHAIOB y3/1a yueTa». KpoMe JOmyCTHMBIX H3MEPHUTEITbHBIX
KaHaJOB B CHHCKe BbIOOpa mpucyTcTByeT BapuaHT «lIporpamm». Ero cnemyer
UCTOJNB30BaTh B CiIydae, KOIJa OTCYTCTBYET COOTBETCTBYIOLIUI IpeoOpa3oBaTelb,
Hampumep, JaTuuk jaasieHus. [Ipu Takom BbIOOpe B KauecTBe pe3yjbTaTa U3MEPEHHS B
JAHHOM KaHajle IPUHUMAETCs IPOrpaMMUPyEMO€E 3HaUeHHE (KOHCTAHTA).

Jnga cmydas, Korma 3HadeHMe B KaHaje Yy3/la yuera Mmporpammupyercs (ass
M3MEPUTENIBHOTO KaHala BbIOpaH BapuaHT «lIporpamMm»), HE0OXOAMMO BBECTH 3TO
nporpaMMupyemMoe 3HauyeHHe (3aroJIOBOK B MeEHIO: «3HadeH»), KoTopoe Oyner
UCIIOJIb30BaThCS B KAYECTBE pe3yNbTaTa U3MEPEHUS B JaHHOM KaHalle.

Jns y3nma yuera «Pacxomomepsl» HEOOXOAMMO BBIOpPATh THI HM3MepsieMOi cpebl
(3arosioBok B MeHIO: «Tun cpemsl») U3 BapuaHToB: «Bomay», «Kuakoctby», «['azy,
«QnDOueprusi»,  «/Apyroe». (a1  2IEKTpOMarHUTHBIX  PAacXOJAOMEpPOB  BHIOOp
orpaHnyuBaeTcs Bapuantamu «Boga» u «KugkocTsy).

Jiis cmydasi, KOrjia TUI BRIOPAHHOTO U3MEPUTENLHOTO KaHana «Guy», a TUIT U3MEpsSEeMOi
cpensl «Bonay, «Xuakoctb» min «l"a3», HEOOXOAMMO BBECTH BeC MMILYJIbLCA B JINTPax
Ha MMITYJIbC (3ar0JIOBOK B MEHIO: «JImTp/mMny). Jling usmepseMoit cpebl « IIMDHEPTHs»
HEOOXOIUMO BBECTH KOJMYECTBO MMITYJIbCOB Ha KBT*uac (3aroloBok B MEHIO:
«mn/xBrUy). Jlng Japyrux THIIOB H3MEPSAEMOM cpelbl HeoOXOIMMO BBECTH BeC
HMMITYJTbCa (3ar0JIOBOK B MEHIO: «Bec mMmy).

Jlna tuna cpenbl «KuakocTb» HE0OX0IMMO BBECTH ee IJIOTHOCTh B KUJIOTpaMMax Ha
KyOWueckuii MeTp (3arojoBok B MeHIO: «IlnmoTH,kr/m3»). Eciu Tum BBEIOpaHHOTO
U3MEPUTENBHOTO KaHana «Guy, HacCTpoMKa TaKOro KaHajla Ha 3TOM 3aKaHYMBAETCH.
BBecTu 10roBOpHOE 3HAUEHHE NMPH ANNAPATHOI oMIMOKe M3MepeHus (HEUCIPaBHOCTh
B M3MEPHUTENBHBIX IIEMAX, JUOO OTCYTCTBHE CBS3U C HM3MEPHUTEIBHBIM MOJIYJIEM).
CoOOTBETCTBYIONIMI 3ar0JIOBOK B MEHIO: «ArBOum6». Eciau Takoe 3HaueHHe HE BBOJUTCS
(B MeHIO YyKa3biBaeTcsi «Hew»), TO IpU BO3HMKHOBEHUU HTAaHHOW OIIMOKU pe3ylbTar
M3MEpEeHUs B KaHaje CUUTAETCS HEONPEEICHHBIM U B apXUB COOBITUN J€aeTcs 3aluch
00 omuOke. 3HaYeHHE BCEX PACUETHHIX MapaMETPOB, 3aBUCSIIMX OT JaHHOTO KaHala
(MaccoBbIX pacxoJ0B U TEMJIOBOH MOIIHOCTH) TaK)Ke€ CTAaHOBUTCS HEOIpeAeJeHHBIM, a
COOTBETCTBYIOILIME HHTETPATOPbl U BpeMeHa paboThl OCTAHABIMBAIOTCS Ha INEPHOA 0
ycTpaHeHUsl JnaHHOM omuOku. Ecnu ke 1oroBopHoe 3HaueHue 3aaaerca (B MEHIO
yKa3biBaeTcs «Ja» M BBOJIUTCS YMCIIO, HA3bIBAEMOE JIOTOBOPHBIM 3HAUYE€HHEM), TO, MPHU
BO3HMKHOBEHUH alNapaTHON OIMOKH M3MEpPEHHs, B KaUyeCTBE pe3ysibTaTa M3MEepeHHs B
JAaHHOM KaHaje OyJeT HCIOJIb30BaThCsl BBEIEHHOE JOTOBOPHOE 3HAYEHHE, a pacdeT BCeX
napaMeTpoB y3Jia ydyera OylIeT MpoAOoIDKaThCs, KaK MPU OTCYTCTBUSL OIMIMOKH U3MEPEHHS.
PekoMeHnyercss MCHOIB30BaTh JOTOBOPHOE 3HAYEHHE MPHU amnmapaTHOW OImuOKe Juist
KaHAJIOB M3MEPEHUsS JaBICHHs, YTOOBI B Cllydae MX OTKa3a TEIIOCYETYHK MPOI0IDKAI
pacyeT M HaKOIUIEHWE TEIUIOBOM HSHEpruu (BIUSHHUE HABJICHHS Ha pacyeT MapaMeTpoB
TEIUIONOTPEOICHHS OU€Hb HE3HAYUTEIIHHO).

BBecTu MuUHMMAaJIbHOE 10IyCTHMOE 3HAYEHHeE JUIS pe3yJibTaTa U3MEPEHHs (3aroJIOBOK B
MEHIO: «MMHMMYM)).

BBecTu 10roBopHoe 3HaYeHUe NPH pe3yJibTaTe U3MepPeHUs] MeHbllle MUHUMAJIbHOI0
AOIYCTHMOI0 3HA4YeHMs (11 KaHala pacxoJa C pa3pelieHHbIM pPEBEPCOM — IIPH
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pe3ynbTaTe U3MEepeHus 1Mo a0COTIOTHOM BEIMYMHE MEHbIIE MUHUMAIBHOTO JIOMYCTUMOTO
3HAYEHMs, CM. PHUCYHOK HHXKeE). 3arojoBOK B MeEHIO: «OreMmmuy. [lelictBue sTOro
rapaMerpa aHaJOTHYHO JOTOBOPHOMY 3HAUEHUIO MPH alapaTHON OIMOKE U3MEPEHUSI.
BBecTn MmakcuMasibHOe JONMYCTHMOE 3HAYEHHUE ISl pe3yibTaTa u3MepeHus (3arojioBOK
B MEHIO: «Maxkcy).

BBecTu 10roBopHoe 3HaYeHHe NPH pe3yJbTaTe H3MepeHUs (0JIbIlIe MAKCMMAJIBHOIO
AOIYCTUMOT0 3HaYeHHs (3ar0JI0BOK B MEHIO: «JrBMakcy). JlelicTBUe 3TOro napamerpa
aHAJIOTUYHO MPEbIAYIIUM JOTOBOPHBIM 3HAYEHUSIM.

BBectu mpenesbHoe (MakcMMandbHOE TIO aOCONIOTHOM BENMYUHE) HAOMYCTHMOE
peBepcHOe 3HA4YeHHe ISl pPe3ysibTara U3MepeHus (3arojioBOK B MeHIO: «IlIpemPery).
Ecaun 510 3HaueHWe paBHO HYJIO, TO PEBEpC MOTOKA 3alpellleH W 3HAYEHUE pe3ysibTaTa
U3MEpPEHUs] CPaBHHUBAETCS TOJIBKO C MUHUMAIBHBIM U MaKCHUMaJbHBIM JOIYCTUMBIMU
3HauYeHUsIMU. Eciii BBEJIEHO OTpHUIIaTENBHOE JAOIYCTUMOE PEBEPCHOE 3HAUCHHE, TO PEBEPC
MOTOKA pa3pelleH U 3HauyeHHe pacxoja OyleT KOHTPOJIUPOBATHCA HA BBIXOJ 32 3TO
3HaueHHe (CM. pUCYHOK nanee). [lapameTp HacTpauBaeTcCst TOJIBKO JIJIsl KaHalla pacxoa.
BBecTu n0roBopHOe 3HAueHHMe NPH pe3yabTaTe M3MepeHHs] MeHblle NpeaebHOIo
AOIMYCTHMOI'0 PeBEPCHOI0 3HA4YeHHsl (3aroJIoBOK B MEHIO: «JrBPeB»). JlelicTBue 3TOro
rnapaMeTpa  aHaJOTUYHO  MNPEeAbIIYyIIMM  JOTOBOpPHBIM  3HaueHusiM.  [lapamerp
HACTpanBaeTCs TOJIBKO JJISl KaHala pacxo/a ¢ pa3pelieHHbIM PEBEPCOM MOTOKaA.
Bxiaounth 1u00 BBIKJIIOYHTH JATYUK MYCTOH TPYObI (3arOJIOBOK B MEHIO: <«OIITY).
Beixmrounts  gatumk  myctod  TpyOosr  (JAIIT) moxeT moHAamoOWUTBCS TIpH  €ro
HeucnpaBHOCTU. [TapameTp HacTpauBaeTcs TOJIBKO JUIsl KaHaja pacxo/a.

BBecTn peaknuio Ha NOKa3aHWsl JAaTYMKA NYCTOH TPYyObI (TOJBKO I KaHaja
n3Mepenus pacxona ¢ BkirodeHHbIM JIIIT; 3aronoBok B MeHI0: «IlycTTp») U3 CIHCKA:
«OIINBKAY, «HeT omuoOkm.

Ecnu npu pabote TeruiocueTdyrka cpabaTbIiBaeT JAaTUYMK MYCTOW TPYObI, a peakuus Ha 3Ty
CUTyallMIO 3ajaHa Kak «OUVEKA», TO HaKOIUICHUE MHTETPAaTOPOB MACChI, KOJIMYECTBA TEIUIOTHI U
COOTBETCTBYIOLIMX BpEMEH pPa0OThl OCTaHABIUBANOTCS. Takke MpU 3TOM B apXUB COOBITHH
3aMuChIBaeTCs coodieHne 00 omuoOke. B mpoTuBHOM cityyae rpu cpabaThbIBaHMM JaTYMKA MYCTON
TpyOBI MOKa3aHUE KaHaJla H3MEPEHNUs PacXo/ia B COOTBETCTBYIOLIEM TPYOOIIPOBOE OOHYIIAETCS.

[Tpu HaNMUYMU TOTOBOPHBIX MHUHHUMAJIBHBIX U MaKCHUMaJbHBIX 3HAUYEHUH, s TH0O0ro KaHasia
y3/1a ydera (B T.4. — KaHaja pacxoja C 3alpelleHHbIM pEeBEpCOM) IOKa3aHUE JAHHOIO KaHaja
(3HaueHHE, UCTIONB3YEeMOe ISl BCEX PACUETOB U JUIsl OTOOpasKeHHs Ha JHCILIee) B 3aBUCMOCTH OT
W3MEPEHHOTr0 3HaYEeHUsI UMEET BUJL:
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AXpacy

JITB.MAKC J=====smmmmmmmmccecmaaccaaaaas pr—

JrB.MuH

Puc27. 3aBucuMocTb Noka3aHMs KaHalla OT U3MEPEHHOTO 3HAUEHUS IIPU BBEJICHHBIX
MHUHHMMAJIBHBIX 1 MAKCUMAJIbHBIX JIONOBOPHBIX 3HAYEHUAX

rac

Xu3M — pe3yabTaT UW3MEpPeHHWs B KaHaje, IMONYYCHHBIH C HW3MEPHUTEIBLHOTO
peoOpas3oBareIs pacxoja, TaBICHHS, TEMIICPATYPHI,

— Xpacd — BeIMUYMHA, UCTOJb3yeMmas Uil JalbHEHIINX pacyeToB W OTOOpaKeHHs Ha
nucruiee (MoKa3aHue TeIIoCUeTYMKa IS JAHHOTO KaHasa),

MI/IH, MaKC — I[OHYCTI/IMBIG MUHHMAJIBHBIC U MaKCUMAJIbHBIC 3HAUYCHU S JJIA KaHajia,

— HFB.MI/IH, I[I‘B.MaKC — Z[OI‘OBOpHBIe 3Ha4YCHUA, HpI/IMCHHeMBIe HpI/I BBIXOJC HSMCpﬂeMOﬁ
BCIIMYMHBI 3d MUHUMAJILbHOC U MAKCUMAJIbHBIC 3HAUCHU .

Jlns kaHama pacxoja € pa3pelieHHBIM pPEBEPCOM COOTHOIICHHE MEXIY HW3MEpPEHHBIM
3HaYEHUEM U MMOKa3aHUEM TEIUIOCUETYHKA OYAET CIeAYIOIINM:
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/

Jre.makc 4

JrB.peB.

Puc28. 3aBucuMMOCTb MOKa3aHHS KaHaJa PacXo/ia C Pa3pelieHHBIM PEBEPCOM OT
WU3MEPEHHOTO 3HAYCHUS TIPU BBEICHHBIX JOTOBOPHBIX 3HAUCHHSIX

7.3.5 Ilyck cueTa HHTErpaTopoB

B MoOMeHT wu3MeHeHMs 3HAa4eHUH JIOOBIX TapaMeTpOB HACTPOWKM Yy3/Ia yueTa, JUis
UCKJIIOUEHHsS CilydyaeB pabOThl C 3aBEJOMO HEMpPaBWIBHBIMU HACTPOMKaMM, TEIIOCUETYUK
nepexoauT B pexxuM «OcTaHOBa cyeTa MHTErPaTOpPOB» MJs JAHHOro ysna yuera. Ilpu stom
IIPOJOJDKAIOT PACCUMUTHIBATBCS IIOKAa3aHMs BO BCEX KaHANaX y3/la ydera, HO IIpeKpaniaercs
CYMMHPOBAHHUE WHTETPaTOPOB MaccChl, 00beMa, TEIUIOBOW SHEPTHHM U BpeMeHu paboTsl. IlosTomy,
IoCJI€ 3aBEpLICHMs] BCEX HACTPOEK, HEOOXOAMMO IMPOU3BECTU IIYCK CYETa WHTErpaTopoB (CM.
KoMaHJy «[lycTuTe cueT!) B ONMCAHUU MEHIO TEIUIOCUETUNKA).

IIpy BKIIOYEHHMH NHUTAHMS TEIUIOCYETYMKA OH aBTOMATHYECKU BOCCTAHABIMBAET COCTOSHHE
cyeTa UHTETPaTopoB.
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7.4 BHUMAHMUE! PekomeHaauuu no nopsaaKy HaCTpoOUKM napamMeTpoB
y3na yyeTa

XOTsl KOJMYECTBO IapaMeTpoB, IOCTYMHBIX IPH HACTPOMKE TEIIOCUETYHKA, JOBOJIBHO
BEJIMKO, HACTPOIKa TpeOyeT MUHUMAJIBHBIX YCHUIIMNA, €CITU MPUIEPKUBATHCS CIIECAYIOLIETO MOPsAKa.

IIpn ycraHoBke TemiocueTynMKa Ha OOBEKTE, Mepell TeM, KaKk HauaTh €ero HacTpauBaTh,
HE00XO0IMMO MPOBEPUTH MPABUJIBLHOCTH YCTAHOBKHU JaThl U BpeMeHHu (cM. pazaen «9.2.1.10») u
BBITIOJIHUTH KOMaHy «OuMCcTKa BCeX HacTpoek» (cM. pazaen «9.2.1.8»).

Hacrpoliky kaxoro y3ia ydera Heo0X0IuMO IPOBOJUTH B CIEAYIONIEM MOPSIKE:

1. BreiOpate ¢opmyny pacdera TeruioBodM sHepruu (cM. pasumensl «7.3.1 Ilapamerpsr
HACTPOMKHU cxeMbl yueTa» U «9.2.3.1 Hactpolika cxemsbl yueTay).

2. JInga Kaxaoro W3MEPUTEIBHOTO MOJYJIS BBECTH €ro ajapec W auamerp (pasaensl «7.3.2
ITapameTtprl HacTpoliku YV ISl U3MEPUTEIBHBIX MoyIei» U «9.2.3.2 HacTpoiika n3MepuTeIbHbIX
MOYJIEH»).

3. BemonauTh KOMaHAy «CTaHmapTHass HacTponka» (pagen «9.2.3.3 CranmaptHas
HACTpoOlKa») WIM KOMaHIy «CTaHmapT, peBepc G2» i ciyyas, e€cid B 0OOpaTHOM
TpyOOIIpPOBOJIE JIOMYCKAaeTCs pPEeBEpC MOTOKa (TE€YeHWE BOJLI B OOpaTHOM HAIpaBiICHUHU) U
M3MEPUTEIBHBIM MO/YJb, YCTAHOBJICHHBIA HA 3TOM TPYOOIPOBOJE MMEET PEBEPCHBIM PEXUM (CM.
[Tpunoxenue b).

4. JIns TeX KaHAJIOB y3ja y4yeTa, JJsi KOTOPBIX OTCYTCTBYIOT U3MEPUTENbHbIE KaHAIbl WU
JaT4MKU (KaKk MpaBuio, 3TO — txB W PXxB — Temmeparypa M JAaBlieHHE XOJOJHOM BOIBI Y
noTpeduTeNelt TemIoBON YHEPTHUH, a TAK)Ke 4acTO — JaBlieHus B TpyOomnpoBonax — P1, P2 u P3) —
YCTaHOBUTH MpOTpaMMHUpyeMble 3Ha4deHHsI (KOHCTAHTHI) BMECTO H3MEpSEMBbIX 3HAaYeHHH (CM.
paznensl «7.3.4 TlapameTpbl HACTPOMKK KaHAIOB y3a ydeTta» U «9.2.3.5 Hacrpolika kaHajIoB y31a
yaeray).

5. Tlpu HeOonbLIOW CpeAHeH pa3HOCTH TeMIepaTyp MEXIy MOJAolUM M OOpaTHBIM
TpyOONpoBOJaMU W TMPH OTHOCUTENIBHO PE3KUX Tepenagax TeMIepaTypbl B IOAAIOIIEM
TpyOONPOBOJE YAaCTO BO3HUKAET CUTYaIUs, KOTJIa 3Ta pPa3HOCTh TEMIIEpaTyp KPaTKOBPEMEHHO
OITYCKaeTCsl HUKE MUHUMAJIBHO JOMYCTHUMOIO Ipejesa U Jake CTaHOBUTCS OoTpuuatenbHoil. [lpu
CTaHJApTHOM HACTPOWKE MapaMEeTPOB TEIUIOCUETYMKA 3Ta CHUTYallUsl CUUTAETCA OIIMOOYHOM (C
JTUATHOCTUKON At < Atpin, i W < 0), 1 Ha NepuoJI, TOKa JJIUTCS 3Ta CUTYyaIlHsl, OCTAaHABINBAETCS
HAKOIUIEHHE UHTETPATOPOB Macchl U TeIula. J{Is NCKIIIOUEHUs TaKUX CIIy4aeB, M0 COIVIACOBAHUIO C
IIOCTABIIMKOM TEIUIA, CAEAYET YCTAaHOBUThH PEAKLMIO TEIJIOCUETUYHMKA Ha ATH CUTyallMH Kak «Hew
ommBxm» (CM. MyHKTHI 2 U 4 B pazgene 7.3.3 Ilapamerpbl KOHTpPOJIS MpU pacyeTe TEIIOBOU
SHEPIHH).

Hactpoiika mapameTrpoB y3ma y4eTa, NMpPOBEACHHAs YKa3aHHBIM CIIOCOOOM, OOecreunBaeT
HOpMaJIbHYIO paboTy CXeMbl ydeTa /sl MOAABISIONIEro OONIBIIMHCTBA CUTYalHii. boee netanbHyio
HACTPOMKY MapaMeTpoB JOMYCKAeTCs MPOBOAUTH TOJIBKO IOCIE TIIATEIBHOTO M3y4YEHHS JaHHOTO
«PyKoBO/ICTBa 110 3KCILTyaTallun».

Hrak, B 00J1bIIMHCTBE CJIYYAEB JUIsi HACTPOMKH Y312 y4eTa J0CTATOYHO:

e BriOpaTrh cxemy vyera ¥ popMyJIy pacyera TenJioBOi JHEPIUu;

e Bgectu agpeca (HoMepa) U3MEPUTEIbLHBIX MOYJIEH U UX IHAMETPbI;

e BbinoJHuTh KoMaHay «CTaHJAapPTHAS HACTPOHMKAY.

e Bgpectu nporpamMmupyemMble 3HAYEHUSl /I KAHAJOB V3Jia yuyeTa, JJIsi KOTOPbIX

OTCYTCTBYKOT U3MEPHUTE/IbHbIE KAHAJIBI;
e Brinmoguurb komMaHay «Illycrure cuet !y (pa3gea 7.3.5);

e [IpoBepuTh NPABUJILHOCTL HACTPOIKH (pa3aea 7.5).
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7.5 T[lpoBepka npaBUIIbHOCTU HAaCTPOUKN U BBOA B IKCNNyaTauuio

[Tocne HACTpOWKHM BCEX MapaMeTPOB TEIUIOCUETYMKA HEOOXOIMMO MPOBEPHUTH MOKA3aHHUSI BO
BCE€X KaHaJIaX BCECX y3HOB yqua 148 yGCI[I/ITBCSI, YTO OHH COOTBeTCTBYIOT peaHBHBIM 3HAa4YCHUSAM, a
HWHTETPaTOphl Macc, 00bEMOB, TEIJIOBOM YHEPTUHM M BPEMEHHU PabOTHI €KECEKYHJIHO M3MEHSIOTCS,
OTpaxkasl IpOLECC HAKOIUICHUsA. Takke ciefyeT INPOBEPUTh IIPABUIBHOCTb JAaThl U BPEMEHU B
TEIJIOCUYETUYNKE U NP HEOOXOAMMOCTH — OTKOPPEKTHPOBATH UX.

ITocne aTOrO CreAyeT BBIMOIHUTh KOMaHy «OYUCTUTh apXUB» ISl KaXI0T0 y3/1a y4eTa (CM.
OMHMCaHUE MEHIO), MMOCTAaBUTh 3AIIWTHBIN TepeKIouaTenh «MOHTaXHBIN» B monoxeHne «On» u
OIJIOMOMPOBATH IOCTYI K HEMY. Pacriono)keHue nepexioyaTens ykazaHo B npuiioxenuu U.

Buumanue! Ilo kxomanae «QOQUHCTHTL _apXMB» INPOHMCXOJHUT O0HYVJEHHE BCeX
HHTErPATOPOB V3JIa yYeTa M CTHPaHUE BCEro HAKOIJIEHHOI0 apxuBa y3Jja yuera. [losTomy
TaKyl OIepaIdio MOXKHO TPOH3BOJUTH TOJIBKO TOCTE TEPBUYHOM HACTPOMKH y3JIa ydeTa IMpHu
MOHTAaXCE, HI/I60 €CJIM HET H€06XO,Z[I/IMOCTI/I B COXpaHeHI/II/I HAKOIINICHHBIX TAHHBIX.
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8 OtobGpaxaemble U perucTpupyemMbie napamMeTpbl

8.1 OpraHusaumsa apxmBoB TennonoTpedrneHus

K apxuBam mapaMeTpoB TEIUIONOTPEOICHUSI OTHOCSITCS YaCOBOW U CYTOYHBIN apXUBHI. B aTHX
apXuBaxX PErHCTPUPYIOTCS (I KaXKIOTO y371a yueTa):

1) apameTpsl, onpexaensitonme GopMysy pacuera TEIJIOBOM SHEPIUU (THII CXEMBl ydeTa H
MPU3HAKU YYacCTHs pacXoi0B B (popMyJsie BBIYMCIICHUS TEIUIOBOI SHEPTUN).

2) CpennedacoBble (i1 4aCOBOTO apXWBa) M CPEIHECYTOUHBIE (JJii CYTOUYHOIO apXuBa)
3HAYEHUS JaBJICHUH U TeMIleparyp (Aajblie 10 TEeKCTY — CPeIHUE 3HAUCHHUS ):

— CpEIHEB3BEIICHHAs] TEMIIEpaTypa B KaXKIOM U3 TpPeX TPYyOONpPOBOJOB MpPH MPSMOM U
pPEBEpPCHOM TeUEeHHMH TemioHocuTens (t+, t—, t+, tr—, t3+, t3—) — B rpaaycax Lenscus (°C)
¢ quckpetHocThro 0,01°;

— cpeaHee aOCONIOTHOE JaBJICHHE B KaXAOM H3 Tpex Tpybomposono (P, P, P3) — B
Kre/cM” (aBCOTIOTHBIX TEXHHYECKHX aTMocepax, aTa) ¢ AUCKpeTHocThio 0,001;

— CpeIHeB3BEIICHHAs TeMIIepaTypa u cpe/iHee IaBJIeHHUE XOIOAHOM BOJBI (txs, Pxs) B TEX XKe
eIMHUIIAX.

3) PesynapTaThl WHTErpHpOBaHUS (CYMMHPOBaHHS) MacC W OOBEMOB TEIJIOHOCHUTEIS,
TEIJIOBOM HSHEPruM, BPEMEHAa WHTETPUPOBAHUS MacC, OOBEMOB W TEIUIOBOW JHEPTrUH, BpPEeMEHA
OTKa30B MPU UHTETPUPOBAHUH TEIIJIOBON YHEPIHH (AAJBIIIE 110 TEKCTY — HHTErPaTOPHI):

— HMHTETPATOpPbl MAacChl B Ka)XJIOM U3 TpPEeX TPyOOMPOBOAOB IMPH TMPSIMOM H PEBEPCHOM
TedueHuu Teronocurens (M+, M—, M)+, Mo—, M3+, M3—) — B ToHHax (T);

— MHTETrpaTopbl 00beMa B KaXJAOM H3 Tpex TpyoonpoBoaoB (Vi, Vi, Vi) — B KyOM4eCKHX
MeTpax (M°);

— wuHTerparop yreuku (M; — M,) u unrerparop noameca (M, — M) — B ToHHax (T);

— wuHTerparop temioBoi suepruu (Q) — B rurakanopusx (I'kan);

— BpeMeHa paboThl HHTETPATOPOB Macchl U o0beMa (Tpmi, Tpmz, Tpms) — B CEKyHIAX;

— Bpems paboThl HHTEerparopa TemioBoit snepruu (Tpg) — B cekyHnax;

— 4 BpeMeHM 0TKa3a Npyu UHTErPUPOBAHUHU TETUIOBOM HEPTUM — B ceKyHaax. [lepBoe Bpems
OTKa3za CyMMHUpPYET BpeMs OTKa3a M3MEPUTEIbHBIX KaHAJOB, IPYTUX allapaTHbIX
OTKa30B, a TaK)K€ BpeMs ocTaHoBa MHTerparopos (c Bepcuu 01.17). Bropoe — Bpems,
KOTJla pacxoj TEIUIOHOCHUTENs B OAHOM HX TpPyOONpPOBOJOB y3Jia ydeTa BBIXOAHUT 3a
JOMYCTUMBIA Tuama3oH. TpeTrke — Bpems, Korja TeMIeparypa WIH JIaBlIeHUE
TEIUIOHOCHUTENS B OAHOM M3 TpPYOONpPOBOJIOB BBIXOIUT 3a JIOMYCTHUMBIA JHAINa3oH.
YerBeproe — CyMMHpYET BpeMs, KOIJa Iepenaj TeMmIeparyp MeXAy IOJAIOINM |
oOpaTHBIM TpyOONpPOBOJAAMH BBIXOJIUT 3a JOMYCTHUMBIA JMana3oH, JUOO TeraoBas
MOIIHOCTh OTpHUIIaTeIbHA. Bpems paboThl HHTErpaTopa TEIIOBOW YHEPTUH U 4 BpeMeHU
OTKa3a MpH UHTETPUPOBAHUM TEIJIOBOM PHEPIMU B CyMME JIalOT MOJHOE BpeMsi paboThl
TEIUIOCUETUHKA.

K wacoBoMy nepuony perucTpanuu napameTpoB TEINIOHOCUTEIISI OTHOCUTCS MIEPUOJI BPEMEHHU
¢ YUY yaco 00 munyt 00 cexynn mo YUY yvacoB 59 MuHYT 59 cekyHJ BKJIIOUUTENIBHO MO YacaM
terocueryuka, rae Y4 — gac cyrok ot 00 mo 23.

K cyrounHomy mnepuomy perucTpaluyd MapaMeTpoB TEIJIOHOCUTENs OTHOCUTCS TEpUOJ
BpemeHu ¢ 00 gacoB 00 munyr 00 cexynn mo 23 wgaca 59 mMuHyT 59 CcekyHI OJHHUX CYTOK
BKJIFOUUTEIBHO.
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B TeueHune kaneHOapHBIX CYTOK ([0 4YacaM TEIUIOCUETYMKA) CYMMHPOBAHHME HMHTErPaTOPOB
BEJeTCS B YAaCOBOM apxuBe. HayanpHBIMU 3HAUEHHSIMH WHTETPATOPOB JIi CYMMHpPOBAHUS B
JTAHHOM apXHUBE SBJISIOTCS OCTATKH OT CYTOYHBIX HHTErPATOPOB 3a MPEbIIYIINE CYTKH (CM. J1ajiee).
Ilo oxonuaHuto kaxzaoro 4daca (B MomeHT BpemeHn YYY:59:59) pesynpTaTsl CyMMHPOBAHHS
MHTErpaToOpOB 3a MPOILIEAIINH Yac CKJIAJbIBAIOTCS C HHTErpaTopaMu 3a MPEAbIIyLIIUil 4Yac H
3allMCBHIBAIOTCS B YacOBOM apxWB (BMECTE C APYTMMH HapaMeTpamH, B T.4. CPEIHEYaCOBBIMU
3HaUYeHWsIMU) ¢ OTMeTkoH BpemeHn YY:59:59. (Ecnim B MOMEHT CMEHBI KaJ€HIApHOTO dYaca
TEIUIOCUETUMK He paloTai, Takas 3aluch BCE PaBHO OyneT chopMHpOBaHA NPU BKIIOUYECHUH
TEIUIOCYETYNKa C OTMETKOW BpPEMEHH, COOTBETCTBYIOIIEH MOMEHTY BBIKIIOYEHUS MHUTaHUA
TETUIOCUETUYHKA).

ITo okoHuaHuM CyTOK (B MOMEHT BpeMeHHU 23:59:59), niu npu BKIIOUYCHUN TEIUIOCUETYHKA B
CIIEAYIOIINE CYTKH, Tocie (opMUpOBaHHS OYEpPEIHOW YacoBOW 3amucu (OPMHPYETCS TaKKe
ouepeHas 3aluch B CyTOYHOM apxuBe. JlJig pacuera CpelHUX 3HAUYEHUU 3a CYTKH HCHOJIb3YIOTCS
CpEIHUE 3HAUEHHUs M3 BCEX 3alMCed 4acoBOTrO apxuBa 3a MNpomeamue cytku. Ilpu pacuere
MHTErpaToOpOB I HOBOM CYTOUHOM 3amUCH 3HAYEHHUsS MHTETPAaTOpOB M3 MpelblAyllel 3amucu
CYTOYHOTO apxXHBa CKIAABIBAIOTCS C pe3yJdbTaTaMHd HMHTEIPUPOBAHMS 3a MCTEKIIME CYTKU
(mocnmeHss 3amMch B YacoBOM apxwuBe). [lomydeHHbIE TakuM 00pa3oM CpeIHWE 3HAYCHUS H
3HAYEHUs] HHTETPATOPOB 3aMKCHIBAIOTCS B KAYECTBE HOBOM CYTOYHOMN 3aIUCH C MOMEHTOM BPEMEHHU
23:59:59 (unm ¢ MOMEHTOM TPEIbUIYIIETO BBIKIIOUCHHS TeriocueTynka). OcTaTku OT
CYMMHUPOBAaHMsI MHTETPATOPOB 3aMUCHIBAIOTCS B YAaCOBOM apXuUB ¢ MOMEHTOM BpemeHH 23:59:59
(MM ¢ MOMEHTOM TMpPENbIIYIIEro BHIKIIOYEHHS TEIUIOCYETUYHMKA) U CIyKaT HadajdbHbIMU
3HAYEHUSMU JIJIs1 CYMMUPOBAHUS B YaCOBOM apXMBE B TE€UCHUE OYEPEIHBIX CYTOK.

CymMMHUpOBaHHE HMHTETPATOPOB B apXuBax BEAETCS C MOMEHTa BBOJla TEIUIOCUETYHKA B
HKCIUTyaTaluio (TOYHEe — C MOMEHTA BBIMOJIHEHUS! KOMaH/1bl «OYUCTUTh apXUB» NPHU 3aBEPLICHUN
HAaCTPOMKH TEIIIOCUETUNKA).

8.2 ApxuB coObITUM TennocyeTYnKa

B 5TOT apXuB 3anuCHIBAlOTCS U3MEHEHHSI Pa3IMUHBIX TApAMETPOB COCTOSHHS TEIJIOCYETYHKA

1 y310B y4eTa. Kaxknas 3anucek coaepKuT cleAyonyo HHPOpMaIUIO:
— Jlata u Bpemsi, B KOTOPOE MPOU30ILIO COOBITHE (C TOYHOCTBIO 0 CEKYH/IbI);
— Howmep y3na yuera;
WNupnexc napameTpa cocTossHUSA (CM. HUXKE);
— 3HayeHMe OMIMOKU MapaMeTpa COCTOSHHUS,
— Macka ocTaHOBa c4eTa HHTEIPAaTOPOB MacChl U TETJIOBOI SHEPTHH.

3HavyeHWe OMMOKU IMapaMeTpa COCTOsHUs, paBHOe (), 03HaYaeT OTCYTCTBHE OMMOKU (OO
HOMHUHAJIBHOE 3HaYeHHE napameTpa). HenysneBoe 3HaueHne 03HayaeT OMUOKY WIM HEHOMUHAJIBHOE
3HaYeHHE MapamMeTpa COCTOSTHUSI.

CexyHIHBIH OTPE30K BPEMEHH, KOTOPBIA COOTBETCTBYET BPEMEHH 3alMCH B apXUB COOBITHS O
BO3HMKHOBEHHUU OIIMOKH, MPHUBOJALICH K OCTAHOBY WHTErpaTOpPOB, HE YUYUTHIBAETCS BO BPEMEHH
paboThl 3TUX UHTErpaTOpoB. CEKYHIHBIH OTPE30K BPEMEHH, COOTBETCTBYIOIIMI BPEMEHHU 3aIMCH B
apXuB COOBITHS 00 OKOHYAHWH OIMMOOYHOW CHTYyallud, YYUTHIBACTCS BO BpPEMEHH pPAOOTHI
MHTErpaToOpoB.

[lepeyeHp mapaMeTpOB COCTOSHUS M 3HAUEHHs OMIMOOK 3THUX MapaMEeTPOB NPUBEACHHI B
«PykoBojcTBe 110 cunThiBaHUIO apxuBoB N3 MKTC u pacneyaTke OT4ETOBY.

8.3 [MapameTpbl, oTOOpaAXKaeMble Ha gUcNee TennocyeT4YmKa

Ha nucninee temiocyeTdynka oTOOpakarOTCs CIEAYIOLIUE TapaMETPbl COCTOSIHUS Y3JIOB y4eTa:
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Hata u Bpems temtocuerunka B ¢opmare IJI:mm:I'T u YU:MM:CC, rae JI/[ — uucno
Mmecsma (01 ... 31), mm — HOMep mecsmia (01 ... 12), I'T — nBe mocnennne mudpst roxa (00
... 99), Y4 — vac cytok (00 ... 23), MM — munyrta (00 ... 59), CC — cexynna (00 ... 59).
HakoruienHas TeruioBas sHeprusi (MHTErpaTop) C MOMEHTa BBOJA TEIUIOCUETYHKA B
AKCIUTyaTalMi0 MO TEKYIIUH MOMEHT BpeMeHM (s KaXJoro ysna ydera). TOYHOCTH
MIPEACTABICHUS — JECATh NECATUYHBIX paspsanoB. Enuaunel usMmepenus: I'kan, ['JIx,
MBTt*4. O603HaueHne — Q.

WNuTerpaTtopel Macc TEIIOHOCUTENsI B TPyOONpoBOJIaX y3JIOB ydeTra. TOYHOCTH
MPEJICTABICHHUS] — JECATh ICCATHUYHBIX pa3psaoB. EAWMHUIBI W3MEpEeHUs: TOHHBI (T).
O06o3nauenue — M;, M,, M.

WNuTerpatopel o0beMa TEIJIOHOCUTENSE B TPyOONMpOBOAAaX Y3JO0B ydera. TOYHOCTH
MPEJICTABICHUSI — JECSTh JCCATUYHBIX pa3psiioB. EAWHUIBI W3MepeHUus: KyOudecKue
METPBI (M3 ). O6o3nauenue — Vi, Vy, Vi.

Bpemst paboThl HHTErPAaTOPOB TEIJIOBOW DHEPTHH U MacChl. EAWMHUIIBI H3MEPEHUs: Yachl.
JIuckpeTHOCTh TIPH BBIBOJIE TTOKa3aHUH (meHa mutaamiero paspsaa) — 0,0001 gaca.
Texymas TerioBasi MOIIHOCTh Ha y3Jie yueTa. TOYHOCTh MPEICTaBICHHS — 5 TeCATUIHBIX
pazpsanoB. Enunune! usmepenust: ['kan/u, MBt. O6o3Hauenne — W.

Texymmii  MaccoBBIM  pacxoJl  TEIUIOHOCUTENIS B TpyOompoBogax. TOYHOCTH
MpeJICTaBICHUs] — 5 JECATHUHBIX pa3psanoB. Enunuiel uzMmepenus: 1/4. O6o3HaueHue —
Gwmi, Gmz, Gus.

Texymmii  00BbeMHBIM  pacxod  TEIJIOHOCHUTENS B TpyOompoBojax. TOYHOCTH
TIPEICTABICHNS — 5 IECATHUHBIX PaspsiaoB. Eauanisr msmepenus: M /4. OG03HAYCHHE —
Gvi, Gvz, Gys.

Temnepatypsl B TpyOOTIpOBOIaX U TeMIlepaTypa xoJioaHou Boabl. Juckpernocts — 0,01°.
Enununer mamepenust: rpanycel Lenscus (°C). O6o3HaueHue — ty, to, t3, typ.

[lepeman TemmepaTyp MeXAy MOJAIONINM U OOpPAaTHBEIM TpyOompoBogamMu. [IUCKPETHOCTh
— 0,01°. Equauner m3mepenus: °C. O6o3nauenue — dt.

JlaBneHnus B TpyOOIIpOBOJaxX M JaBJICHHWE XOJOAHON Bojabl. EnuHMIIBI M3MepeHus: aTta
(atmocdepa TexHUYeckass aOCoONOTHAs), aTH (arMocdepa TeXHUYEecKas H30BITOYHAS),
MllIa-a, MIla-u (abcomotHoe nubO0 m3ObITouHoe naBienue B MIla). JluckperHocTh —
0,01 armocdepsr, wu 0,001 MITa. O603Hauenue — Py, Py, P3, Pys.

Kpome mapameTpoB y3110B y4eTa, Ha IUCIUIeE OTOOPAKAIOTCS:

Bce mapaMeTpsl HACTPOMKH TEIUIOCYETUHKA U Y3JIOB y4eTa.

ApXUBBI TapaMETPOB TEIIONOTPEOICHMSL.

Paznuunas nuarnHoctudeckas HHQOpMaLus.

WHdopmanus o cOCTOSHUM M MapamMeTpax IjaT paciiupeHus (IpU KOMIUIEKTALUU UMU
CHUCTEMHOTO 0JIOKA).

[Togpo6HOE ommcanue mopsaka W ¢opMara OTOOpaXEHHUs TMEePEUNCICHHBIX ITapaMeTPOB
MIPUBEJICHO B CIIEIYIONIEM pa3zere.
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9 PaboTa c MeHI0 TennocyeTyuka

B AaHHOM pa3acii€ OMUCBIBAIOTCS MPUHIIUIIBL pa6OTBI C TCINIOCYECTYNKOM C HUCIIOJIB30BAHUEM
PacIIOJIOKEHHBIX Ha €T0 JIMIIEBOM MaHeNN KIIaBUATYPhI M JUCILICS.

B kaxaplii MOMEHT BPEMEHHU Ha JHCILUIEE TEIUIOCUETYHMKA OTOOPasKaeTCsl TOJIbKO HeOOobIast
9acTh ero mapameTpoB. /s gocTyna K IpyruM mapameTpam HeoOXOIMMO BBITIOJHHTH HEKOTOpHIC
,Z[GI\/'ICTBI/ISI C IIOMOUIBIO HAYXKATHA KJIAaBUIII HA KJIIAaBUATYPC TCIIJIOCUCTYHKA (CM. nanee).

Kinapumm 6yaem 0603Havath yrioBeiMu ckoOkamu. Hanmpumep: <Esc>, <2>. Eciu TpeOyercs
OJTHOBPEMEHHOE Ha)KaTUE JIBYX KJIABHIII, TAKOE JIEHCTBUE OyZeM 0003HAYaTh CIECIYIOIINM 00pa3oM:
<Shift>+<—>. B 3TOoM ciydae HeoOXoauMO HakaTh KiaBuiny <Shift> u, ynepxkuBas ee, HaXaTh
KJIaBUIly <—>.

9.1 [lMpuHUMNbI PpaboTbl C MEHIO

Bce mapamertpsl TemiocueTdyrka, K KOTOPBIM HMEETCSl JOCTYN C MOMOIIBIO KJIaBUATYphl U
JUCILIEs, OPTaHW30BaHbl B HEKOTOPYI0 MHOI'OYPOBHEBYIO CTPYKTYPY, Ha3bIBa€MyH0 J1aji€€ MEHIO.
Kaxxnprii ypoBeHb MEHIO TIPEJICTaBIIIET CO00H HA0Op CTOJOIOB, COCTOSIINX, B CBOIO OYepelb, U3
CTPOK (MJTM MyHKTOB) MEHIO0. CTpOKa MEHIO CIYXHT JINOO I OTOOpaKeHUsI 3HAYCHHUS HEKOTOPOTO
napamerpa, Ju00 CIYKUT /AJisi BBINOJHEHHUS HEKOTOPOW KOMaHbI, JUOO SBISIETCS BXOJIOM B
CIEAYIOUIMN YPOBEHb MEHIO.

9.1.1 HasBurauus mo MeHIO

J1Jis HaBUTAIMK 110 MEHIO (IIepeMEeILeHUs TI0 MYHKTaM MEHIO) CITyXaT KJIaBUILIU:

— <—>> U <«—> — JJI1 IIepexosia MEeKIY CTOJIOI[AMH MEHIO OJHOTO YPOBHsI. Knasuma <—>
CIIY’)KHT JUIS TIepexoja K cieayromeMy cTtoibiy meHr. KiaBuma <«—> CIyXHT IS
nepexojia K MpelblaylieMy CToJOIy MEHI0. DTOT Mepexoj OCYIIECTBISETCS MO KPYry:
€CIIM HaXXaTh Ha KJIABUIIY <<«—>, HAXOISICh B IMEPBOM CTOJIOIE MEHIO, IMOMAajeM B
MOCIeAHUI CTONOEL; ecy HaXkaTh Ha KJIABHUIY <—>>, HaXOJSACh B IOCJIEIHEM CTOJIOIE
MEHIO, TIOTIaJIeM B TIEpPBEIi cTONOEII.

— <1>wu <|>— s nepexoja MeXI1y CTPOKaMH OJTHOTO CTOJIOIa MEHIO BBEPX M BHU3.

— <Esc> — nns BO3BpallleHUs K Hadaldy CTojiOIa, epBOMY CTOJOIY TEKYIIEro YPOBHS U
MpEeABIIYIIEMY YPOBHIO MEHIO (MHOTOKPAaTHOE HaXKaTHE 3TOM KJIABHIIIM BCET/Ia MO3BOJISIET
BEPHYTHCS B UCXOJHYIO TOUKY MEHIO U3 JII00OTO IMyHKTAa MEHIO).

— <Enter> — nang BXoJa B MEHIO CIEAYIONIETO YPOBHsI (€CliM TeKylasi CTpOKa MEHIO
SIBIIIETCS BXOJIOM B CIIEAYIONIUN YpOBEHb MEHIO) WJIM BBHIMOJTHEHHS (YHKIHUH (ecIu
TEKyIasi CTPOKA MEHIO SBJISIETCSI UMEHEM (DYHKITHH ).

— <Shift>+<1>, <Shift>+<2>, <Shift>+<3>, <Shift>+<4> — nmna nepexaroYeHHUsT Ha
COOTBETCTBYIOIIMM y3ell yueTa (CM. HacCTpouKy uncna Y'Y B myHKTe 9.2.4).

Homep orobOpaxkaeMoro B JaHHBIA MOMEHT y3ja y4eTa BBIBOJUTCA B TEPBON TO3UIUU
BEepPXHEU CTPOKH OUCIUIes (BBIACIEH cepbiM (hOHOM MpHU U300paxeHWw Qopmara cToIOIa — CM.
HIWDKE).

OnHOBpEMEHHO Ha JUCIUIee OTOOpaKarTCs CTPOKH TOJNBKO W3 OIHOTO CTOJOIA MEHIO.
Texymmuii TyHKT (CTpOKa) MEHIO OTMEYAeTCsl KypcOpoM BO MEpPBOM CTos0OIe Ha 3kpaHe. Ecnu Bce
CTPOKH CTOJIOIIa MEHIO HE YMEIIAIOTCS Ha JHCIUIeE, HA HEM OTOOpa)KaeTcsl TOJIBKO YacTh CTOJOIA,
BKJIFOYAIOIIAsl TEKYIIMM MyHKT MeHI0. [Ipy nepemenennn no cTpokaM MEHIO ¢ MOMOIIBIO CTPEIOK
<1>wu <|> oToOpakaeMas 4acTh CTOJIOIA TAK)KE CABUTAETCS BCIE]I 32 TEKYIIEH CTPOKOH.
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9.1.2 Pe:kum pefakTHpPOBaHUS MAPAMETPOB

Ecam Tekymuit myHKT MeEHIO (B KOTOPOM HAaxXOJMTCS Kypcop) COACPKUT JIFOOOW U3
HACTPanBaE€MbIX IIapaMETPOB TEIUIOCUETUYMKA, TO ISl IEPEX0/Ia U3 PEeKUMa HAaBUTAIMH 110 MEHIO B
PEXUM peAaKTUPOBAHUS 3HAUEHUS ITOTO MapameTpa HeoOXoquMo HaxaTh KiaBuiny <Enter>. Bxon
B PEXHUM pENaKTUPOBaHHS JIOOOTO MapaMerpa TeIIOCYeTYHKa BO3MOXKEH TOJBKO B PEXHME
Hamagku (MpU  TOJIOKEHWH, MPOTUBOMOJOXKHOM  «Ony  3allUTHOTO  MEepeKiIrodaresei
«MOHTaXHBII»), B MPOTUBHOM cllyyae HakaTtue kiaBuimy <Enter> B TaKOM IyHKTE MEHIO He Oyzer
MMEeTh HUKAKoro 3 dekTa.

B pexume penakTupoBaHHMS Kypcop M3 IEpBOro CTOJOLIA Ha HJKpaHe NepeMeliaeTcs B
MO3UIHIO, TJIe 0TOOpaXkaeTcsl 3HaYeHHe MapaMmeTpa.

Ecnu 3HaueHue mapameTrpa NpencTaBisieT co0Oi HEKOTOpOe 3HaueHHE M3 OTPaHUYEHHOTO
CIIHCKa, TO Mepedop 3TUX 3HAYEHHI OCYIIECTBISETCS MOCIe0BaTEIbHBIM HaXKaTHEM KJIaBHUILIN <|>
(B pexuMe peIaKTUPOBAHUS).

Ecnu 3nauenune mapamerpa npeacTaBisieT co0oil YnciIeHHOe 3HaYeHHe, PelaKTUPOBAHHUE €ro
BEJIMYMHBI OCYIIECTBIISIETCS C IOMOLIBIO IU(POBOI YacTH KIaBHATYPHI.

UroObl M3MEHEHWEe 3HaueHusi TmapaMerpa ObUIO 3allMCaHO B TMOCTOSHHYIO MaMsTh
TEIUIOCYETUYNKA, HEOOXOIMMO BBIMTH W3 PEKMMa pPEJaKTUPOBAHMS, HakaB KiaBuiny <Enter>.
[Tocne sToroO ClieyeT MPOKOHTPOJIUPOBATH BBEACHHOE 3HAYEHHE, KOTOpOoe OyaeT oToOpaxxeHO Ha
JHCIIee B HOPMAJIM30BaHHOM (popMaTe (CBOEM sl KaXKJ0T0 apaMeTpa).

Jlis  coxpaHeHHsI TPEKHEro 3HAa4YeHHsl MapamMeTpa HEOOXOAMMO BBINTH U3 pexuMa
penaKkTUpOBaHUs, HaXaB KiIaBuIly <Esc>.

9.2 CTpyKTypa MEHIo

9.2.1 I'1aBHOE MEHIO

OTOT YpOBEHb MEHIO CIYKUT AJI1 BBIBOJA Ha JUCIUIEH TEKYIIMX 3HAYEHWH MapamMeTpoB
TEIUIOCYETYUKA U y3JIOB y4eTa.

[lepBbiit cTonOer; 3TOro MEHI0 OTOOpakaeTcs Ha OHKpaHe MpH BKIIOYCHUU IHTAHUS
TeruiocueTyuka. [lepeuncium coctaB u popmar CTONOIOB 3TOIO YPOBHS MEHIO.

9.2.1.1 OcHOBHBIC MHHTEIPATOPbI

B stom cTonbue oToOpaskaroTcs 3HAUE€HUs MHTErpaTopa TEIUIOBOM PHEPruM y3ia ydera u
3HAYEHUS] HHTETPATOPOB MACCHI TETUIOHOCUTENSI C MOMEHTA BBOJIa TEIJIOCUETYHKA B IKCILTYaTaIUIO,
a Taxoke (hopMmyIa pacuera TEIJIOBOW YHEPTUU:

Conep:kanue cToJ01a Ilpumeuanue

IMI: XXXX.XXXXXX T CumBonamu «X» 00O3HAuU€HBI MO3UIMHM IHU(P B UYUCIOBBIX
M2: XXXXXX.XXXX T |3Ha4eHHUSX BBIBOJAMMBIX mapameTpoB. [lo3urmust aecaTuaHOM
M3: XXXXXXXXXX. T TOUYKH B 3HAUEHUAX MHTErpatopoB Q u M — nnasaromniasi.

Q: XXXX.XXXXXX T'kar | B nepBoil mo3unuu nepBoi CTPOKU JUCIUIEs (BBIIEIEH CEPbIM

dopmyia: Q= (hOHOM) MOCTOSTHHO 0TOOpaXkaeTcsi HOMEp y3Jia ydera.

M1 (h1-hZ2) HekoTopble CTPOKH 3TOTO M APYTHX CTOJIOIOB HE BBIBOIATCS
Ha DOKpaH TIpU OTCYTCTBUM COOTBETCTBYIOIIMX JIaHHBIX.
Hampumep, ctpoku ¢ wuHTeTpatopoM Q wu  dopmynoi
OTCYTCTBYET, €CIM TEIUI0O HE pacCUUTBIBAECTCSA; CTPOKH C
MHTerparopaMu M He TIOKa3bIBAIOTCS IPU OTCYTCTBUU
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COOTBETCTBYIOIIUX PACX0OJOMEPOB.
[lpu nHaxaTol KiaBUIIEe <+> OTOOpaXArOTCSd HHTErPaTOPHI
Macc TpH oTpuaTeabHoM pacxonae («Ml—», «M2—»,«M3—»).
[Ipu Ha)XxaToi KOMOWHAIINU knaBum  <Shift>+<+>
OTOOpaXaroTCs HWHTErpaTopbl MacCc TMpPU  TOJOKUTEIbHOM

pacxone («Ml+», «M2+»,«M3+»). HNnHaue — cymma
UHTETPATOPOB TP  TOJOXKHUTEIHPHOM W  OTPHUIATEIHHOM
pacxojax.

9.2.1.2 Bpems padoTbl HHTEIPATOPOB

B oatom cronbme oroOpakaroTcsi 3HA4YeHHs] BpPEMEH palbOThl HWHTETPaTOPOB MAaccChl
TETJIOHOCHUTES ¥ TETJIOBOM SHEPTHH ¢ MOMEHTA BBOJIa TEIJIOCYETUHKA B SKCILTYaTallHIO:

Conep:kanue cToJ01a Ilpumeuanue

I1TpMl: XXXXXX.XXXX [To3uuust necATUYHOM TOYKM B 3HAYEHUH BPEMEH pa60TH —
TpM2: XXXXXX.XXXX ¢dukcupoBanHas. Bpems BRIBOOUTCS B yacax.
TpM3: XXXXXX.XXXX
TpQ: XXXXXX.XXXX

oo eI

9.2.1.3 HuTerparopsl 00beM0OB

B sToMm cTonb1ie oToOpaXkaroTCs 3HAaUCHHsI HHTETPATOPOB 00beMa TEIJIOHOCUTENISI C MOMEHTA
BBOJIa TETIJIOCYETUMKA B IKCILTyaTaIHIO:

Coaepxxanue cToa0na IIpumeuanue

1V1: XXXX.XXXXXX M3 IMosunms fgecITUYHONM TOYKH B 3HAYEHUAX OOBEMOB —
V2: XXXXXX.XXXX M3 IJIaBArOIIAs.
V3: XXXXXXXXXX. M3

9.2.1.4 MomHOCTh U MACCOBbIE PACXO/bI

B atoM cronbiie 0ToOpaxaroTcs TEKyIIUe 3HAYEHHUS MACCOBBIX PACXOJI0OB TETUIOHOCUTENS B
TpyOONpPOBOJAX U TEIIOBO MOIIHOCTH:

Conep:kanue cToJ01a Ilpumeuanue
1Gml: X.XXXX T/u Tlo3unus gecaTHYHON TOYKH — IIJIaBaroas.
Gm2: XXXX.X T/u [Ipu omubke mapamMeTpa M OTCYTCTBHU COOTBETCTBYIOLIETO
Gm3: XXXXX. T/u4 JOTrOBOPHOI'O 3HAYCHHUsA — BMECTO 3HAYCHHUA IapaMeTpa

W: X.XXXX T'xan/4 | BeiBogutcsa coobmenue o6 omubke. [Ipu ommbke, BoI3BaBIIEH
Nepexo/] Ha I0rOBOPHOE 3HAYEHUE, TOCIIe 3HAUCHHUS TapaMeTpa
BEIBOJUTCS BOCKJIHIIATEIbHBIN 3HAK «I». Hns
POrPaMMHUPYEMOTO 3HAYCHHUS BEIBOJIUTCS 3HAK «=).

9.2.1.5 OObeMHBIE pacxoabl

B sTtom cTos011e 0TOOpakaroTcsl TEKyIIUe 3HAUYEHUsT 0ObEMHBIX PACXOJ0B TETUIOHOCUTENS B
TpyOOIpoBoOIax:
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Coaepxxanue cToa0na IIpumeuanue
1Gvl: X.XXXX wM3/u ITo3umus necITHYHON TOYKHU — IIaBaroIas.
Gv2: XXXX.X M3/u s u3mepsieMbix mapamerpoB (Gv, t, P) B cmyuae ommoku (cM.
Gv3: XXXXX. mM3/u [Tpunoxxenne K) wmnm mepexola Ha JOrOBOpPHOE 3HAuYEHHUE

Ha)KaTHe W ynepkanue kinaBuimu <Shift> mo3Bossier momyduTh
JIOTIOJTHUTEIbHYI0 HHGOPMAIMIO: a) JHMArHOCTUKY OIIWOKH,
BBI3BABIIYIO TIEPEXOJI HA JIOTOBOPHOE 3HauYeHHe, 0) pe3yabTaT
WU3MEPEHUs, BBI3BaBIIMI OMIMOKY BBIXOAA 3a JIOMYCTHMBIH
JIMana3oH WM MEepexoj Ha JOTOBOpHOE 3HadeHue. PesympraT
WU3MEPEHUS TIPU TOM TTOMEYACTCSI CHMBOJIOM «*).

9.2.1.6 Temneparypnbl

B osrtom cTonbue otoOpakaioTcs TeKylIHe 3HAa4eHHUs TeMIlepaTyp TEIUIOHOCUTENsS B
TpyOOnpoBoOJax, TemIeparypa XOJIOAHOM BOIBI M Tepemnan Temmeparypbl dt = t; — t; MexIy
MOJAIOIIUM B 00paTHBIM TPYOOTPOBOAAMU (11 TYMUKOBOW CUCTEMBI TEIIOMOTPEOICHUS: t] — ty),
a TaKkXKe — TeMrepaTtypa atMmochepsl (€CJIi COOTBETCTBYIOLINHM JaTUYUK TOJCOEAUHEH ):

Coaepxanue cToa0na IIpumeuanue

1tl: XXX.XX °C [To3ummst tecITHIHON TOUYKH — (PUKCHPOBAHHASI.
t2: XXX.XX C
t3: XXX.XX °C
txB: XXX.XX °C
dt: XXX.XX
ta: XXX .X

o

9.2.1.7 laBaeHust

B oatom cronliie OTOOpaXkaroTCs TEKYIIHe 3HAYEHUS JaBICHHWHA TEIUIOHOCUTENS B
TpyOOIpPOBOIAX U AABJICHUE XOJIOIHON BOIBI:

Conep:kanue cToJ01a Ilpumeuanue

1P1l: XX.XXX ara [To3uius AecITUYHOM TOUYKH — PUKCHPOBAHHAS.
P2: XX.XXX ara
P3: XX.XXX ara
Pxp: XX.XXX ara

9.2.1.8 @yHKUIMH IUIAT PaCIIHPEHU

JlaHHBIN cTOI0EI] COAEPKUT BXOABI B MEHIO Tutat pacimupenus (I1P).

[TepBriii yHKT — «IIpOCMOTP apXMBOB) — [103BOJISIET IPOCMOTPETh APXUB TEIUIOCYETYHKA
Ha gucruiee cuctemHoro 61oka. [Togpodnee — cMm. B paznene 9.2.6 Mento «IIpocMoTp apXHUBOBY.

Hanwuue npyrux CTpoK B JAaHHOM MEHIO 3aBUCUT OT MPHUCYTCTBUS IUIAT PACIIUPEHUS,
MMEIOIIUX CBOE MEHIO /ISl BBOJ]a/0TOOpakeHHs CBOMX MapameTpoB. Hanpumep, npu Hanu4uuu iat
ToKOBBIX BbIXOAOB (IITB) um meuatu mnporokomoB Ha mnpuHtep (VYIIII), BUm MeHro Oyner
CIIETYIOIIUM:
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Conep:kanue cToJ01a Ilpumeuanue

lllpocMOTP apxXmMBOB>
Cn3: TOKOBEE BHIX.>
Cnb: IleuaTs npor.>

CHUMBOJIBI «>», KOTOPBIMU 3aKaHYMBAIOTCSI CTPOKU MEHIO, TOJI-
CKa3bIBAIOT, YTO OHU SIBJISIFOTCS BXOJAaMHU B MEHIO CIIEIYIOLIETO
ypOBHSI. HHH BX0Ja B TAKO€ MCHIO HGO6XO,Z[I/IMO HepeMeCTI/ITB
Kypcop Ha CTPOKY C €ro Ha3BaHMEM M HaXaTh KIABUIIY
<Enter>.

Ilepen Ha3BaHHWEM IUIAThl PACIIMPEHUS] YKA3bIBA€TCS HOMEP
CJI0Ta, B KOTOPBIM OHA BCTABJICHA.

9.2.1.9 Hacrpoiiku

OTOT cTONOEIl COAEPIKUT BXOJBl B CIEAYIOUIME YPOBHU MEHIO. MeHio «IMarHOCTHMKA)Y
COAEPKUT MHPOpPMALKI0 00 OTKa3ax M COCTOSIHUM HEKOTOPBIX CHCTEM TeIUIOCUeTYHKa. MeHIo
«Hacrpoitka ysna» U «Hacrporka TC» coiepkaT NapaMeTpbl HAaCTPOMKM y3/1a ydera U
teriocueTynka. Komanna «OumcTka BCex HACTP» I03BOMSET OOHYIUTH BCE MapaMeTpsl
TEIUIOCYETUMKA (PEKOMEHAYETCSl NEpe]l HadaJoM IEepBOM HACTpOMKM Terocderyuka). Komanna
«[loBepKkay CIyKUT JJs IPOBEAECHHS IOBEPKU TEINIOCUETYHKA B PYYHOM PEXKHUME:

Coaep:xaHue cTo1011a

Ilpumeyanue

lInarsocTuxka>
Hacrpomnka y3ma>
HacTpomka TC>
OuycTka BCexX HacTp>
[loBepka>

CHUMBOJIBI «>», KOTOPBIMH 3aKaHYMBAIOTCSI CTPOKH MEHIO, TIOJI-
CKa3bIBAIOT, UTO OHU SIBJISIIOTCA BXOJIaMH B MEHIO CJIEIYIOIIETrO
ypoBHsl. JJis BX0/la B TaKO€ MEHIO HEOOXOJIMMO MEePEMECTUTh
Kypcop Ha CTPOKY C €ro Ha3BaHMEM W HaXaTh KIIABUIILY
<Enter>. B pexxuMe, Korja 3allUTHBIN EPEKIIIOYATENb CTOUT B
MOJIOKEHUH, MPOTUBOMOJIOKHOM “On”, MeHio «OUuCTKa BCEX
HacTp» U «IloBepKa» OTCYTCTBYIOT.

OTOT CTONOEIl CIOYXKUT Uil OTOOpaKEHHsI W PENaKTUPOBAHHS  JaThl

9.2.1.10 TaTa u Bpemsi

U BpEeMEHHU

TCINIOCUYCTUYHMKA, a4 TaAKKC — IJIA OTO6pa)KeHI/ISI HOMCpa TCIIJIOCUCTUYNKA U BEPCUHN €TO MMPOrpaMMHOTO

oOecrieueHns:

Conep:kanue cToJ01a

Ilpumeuanue

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

Howmep y3na yuera, oroOpakaeMblil B IepBOi MO3ULIUH TTEPBOH
CTPOKH, B JAHHOM CJIydae HE UMEET 3HAYCHUS.

9.2.2 MeHw «/IluarnocTuka»

OTOT ypOBEHb MEHIO CIYXKHUT JUIsl BbIBOJA HAa JUCIUIEH JHMAarHOCTUKH COCTOSIHHSA
TEIUIOCUETUYMKAa W H3MEpHUTENbHbIX Monyineil. Ilepeuncnum coctaB u (opmaT CTONOIIOB 3TOrO
YPOBHSI MEHIO.

9.2.2.1 Cocrossuue MKTC

DTOT CTONOECI CITYKUT I OTOOpaKE€HUsI COCTOSTHUS HEKOTOpbIX 1erneit MKTC:
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Conep:kanue cToJ01a Ilpumeuanue

13am.Ilp: BxioueHa OTtoOpaxkaeTcst COCTOSHHME 3alllMTHBIX  IEpeKItoyaTene;
Zam.MoHT: CHATA cocrossare mutanus MKTC (ot cetm 230B, mmbGo ot
[Imranne: CETb aKKyMyJATOpa); JIMHUM MHTaHUS 2-X KaHAJIOB CBS3U C
[Inr.JInel: HopwMma U3MEPUTENIBHBIMA  MOZYJISIMU; COCTOSIHUE  KOHLEBBIX
[InT . JlnuZ: [leperpys | BeIKIIOYATENeH, €CIM OHHM YCTaHOBJICHBL. BBIKIIOUATENH
IBepnl: 3aKpeTa MOJCOEANHAIOTCS K KiemMMaM XT1 MaTepuHCKOM IiiaThl U K
lBepp2: OTKPHTA kiaemMmaM OXP1 u OXP2 niatsl noaAKIIOYSHUH.

DTOT cTONOCI[ CIYXHT IJIs OTOOpaKCHHSI KOIWYECTBA COOBITUH B apXWBe COOBITUH U

9.2.2.2 CYeT4YHKH OIIHOOK

KojumdecTBa omuOoK cBsizu Mexay MKTC n u3meputenbHBIMA MOTYIISIMU:

Conep:kanue cToJ01a

Ilpumeuanue

1 CobmiTun3alleHb :
OBHYIUTH !
OuCepasu:

M1 : 0
M2 : 1
VM3 : 0

1

[Ipu paspemnaromnieM NoJ0KEHUU 3aIUTHOTO MEPEKITIOYATENS C
MOMOIIbI0 KoMaHAbl «OOHYIUTH!» MOXKHO COPOCHUTH CUETYHMK
coOBITHI 3a JeHb. TeM caMbIM MOXHO BOCCTAaHOBUTH 3aIlHCh
COOBITHH, €CIM OHAa OCTAHOBJEHA TPU  JIOCTHIKCHHS
npenenbHoro 3HaueHus — 170 coOBITHI B CYTKH.

OOHyJIeHHe CYETYMKOB YHCJIa OIMMUOOK CBSI3W TMPOUCXOJHUT B
Havaje Kaxaoro uaca mo yacam MKTC, nu0o mo JoCTHKEHUIO
MaKCUMaJIbHOTO 3HAYEHUS CUETUMKA, PaBHOTO 255.

Enuanunbie OMMOKKM CBS3W HE OTpaKkaloTcs Ha paboTe TeIIOoCYeTYHKa, T.K. B CIy4ae HX

BO3HHUKHOBCHUSA IPOUCXOJUT HOBTOprIﬁ CCaHC CBA3H.

9.2.2.3 Cueruuku uMnyJbcHbIX BXx010B MKTC

DTOT CTONOECI] CITYKHUT JJIsE OTOOpaKEHUSI 3HAUCHUH CUYETYMKOB UMITYJIBCHBIX BX0/10B MKTC:

Conep:kanue cToJ01a Ilpumeuanue
1 Cu.MKTC-U1: XXXXX Cueruuku MIOKAa3bIBaIOT 9HCIIO0 UMITYJIbCOB,
Cu.MKTC-M2: XXXXX |3aperucTpupoBaHHBIX Ha HUMIyJIbCcHbIX Bxomax MKTC c

MOMCHTA ITIOCJIICAHCTO BKIIFOUCHHA IIUTAHUS. MaKCI/IMaJIBHBIG
3HAYEHUSI CUYETYUKOB — 65535. Ilo IOOCTHXKEHHH DTOro
COCTOSIHHUA CUCTUUKU 06Hy.]I$IIOTCSI.

DTOT CTONOEI] CIY)KUT IJIsi oToOpaskeHusi Temneparypbl BHyTpru MKTC u M3MepHuTeNnbHBIX

MOJYJIEH:

9.2.2.4 Temneparypst MKTC u UM

Coaep:xaHue cTo1011a

Ilpumeyanue

1 Temn.MKTC: XX.X

mmMl:  XX.X
mz:  XX.X
MM3:  XX.X
mma:  XX.X

Temneparypa BbIBoOUTCS TOJIbBKO st MM, azmpeca KOTOpbIX
yYKa3aHbl B HACTPOMKE y3JIa yderTa.
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9.2.2.5 JImarnoctuka MKTC
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9ToT CTOJI6€L[ CIIYKUT I OTO6pa)K€HI/I$I PE3YJIbTATOB BBIIIOJIHCHUA JUATHOCTHUYCCKUX

TectoB MKTC:

Conep:kanue cToJ01a

Ilpumeuanue

1 Kon pecraprTa: 2
Kom cocT.RTC: 0
Ommbra CRC: Hem
Ommbxa SPI: Her
Ommbrxa SMB: Hem
Ommbra I12C: Her

Oum.DataFlash: Her

Kon pecrapra — 3T0 mprunHa niepe3amycka IporpaMMbl:

1, 2 — BEIKJIFOYEHHE/BKIIFOUESHHE MUTAHUS

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

4 — mepe3armyck Mo 0TKa3y OCHUIUIATOPA

5 — cpabareiBanue cropoxeBoro taitmepa (WatchDog)

6 — mporpaMMHBII Iepe3aIycK

7 — mepe3amnyck oT KoMmnaparopa (mpoBajl MUTaHUS)

8 — nepesamnyck ot Bxoga CNVSTR

Kon cocrostaust RTC (wacoB MKTC):

0 — yachl UCTIPaBHBI;

1 — ommbka cunThiBaHus BpeMeHu (ommnoka SMB);
2 — HCTIOPYEHHOE BPEMS;

3 — paspsbkeHa OaTapeika.

9.2.2.6 Cnucoxk yCTAHOBJIEHHBIX IUIAT PACIIMPEHUS

DTOT CTONOEI] CITYKUT TSI OTOOpaXKeHHUs CIHCKA TUIAT PACIIMPEHNUs], YCTAHOBJIEHHBIX B CJIOTHI
MaTepUHCKOM TIIaThl cucteMHoro 61oka MKTC:

Conep:kanue cToJ01a

Ilpumeuanue

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

I[J'I)I KaXXI0ro u3 MIeCTU CJIOTOB BBIBOJAUTCA YCIIOBHOC
00O03HaYeHHe IUIaThl, BCTABJICHHOW B CJIOT, W BEpCHs e¢
MPOrPaMMHOTO O0ECTICUeHUSI.

9.2.3 Menw «Hacrpoiika y3aa»

OTOT ypOBEHb MEHIO CIYXKHUT i1 BBIBOJA Ha JUCIUIEH M pPENAKTUPOBAaHUS IapaMETPOB
HAacTpOMKH y3710B ydera (cM. pasznen «llapamerpbl HacTpoliku TemiocueTdyukay). llepeuncinm

COCTaB CTOJIOIIOB 3TOr0 MEHIO. BBO/ TaHHBIX Y'Y peKOMEHIyeTCs JeaTh B YKa3aHHOM TOPSIJIKE.

9.2.3.1 Hacrpoiika cxeMbl y4yeTa

DTOT cTONOCI CITYKHUT ISl OTOOpaKEHUSI U PEIaKTUPOBAHUSI TapaMETPOB HACTPOHUKHU CXEMBbI
yuera (cM. pazzgen «[lapameTpbl HACTPOWKH CXEMBI yueTay):

Coaep:xanue cTo01a

Ilpumeyanue

1CxeMmaVYu: Bakpsiras
Gl yu.B Q: [Ha

G2 yu.B Q: Hewr
G2 yu.B Q: Hewr

Kuphvim Kypcueom BbIIEIEHBl pEIaKTUPYEMBbIE MapaMETPHI.
@®opmyna A BBIYUCICHHS TEIUIOBOW SHEPTHU (POPMHUPYETCS
aBTOMATHYECKH B 3aBUCHMOCTH OT BBEICHHBIX ITAPaMETPOB.
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dopmysia: Q=
Gl (h1-h2)

9.2.3.2 Hacrpoiika u3MepuTeIbHbIX MOAYJIei

MeHI0 COAEepKUT YEeThIpe CTONIONA — IO MAKCUMAJIBHOMY YHMCIIy U3MEPUTENbHBIX MOy Ha
y3i1e ydera — Ais HacTpoiiku mapametpoB MM (cm. pasgen «Ilapamerpsl HacTpoiiku YV s
W3MEPUTENBHBIX MOIYJIEN»):

Conep:kanue cToJ01a Ilpumeuanue
1 mM™Ml1 (G1l,tl,Pl) [IpuBenen npumep Toabko Wi nepsoro M.
Tun: M121
Anpec: 1234
Oy : 25
AT .VMIT: Her

9.2.3.3 CranaapTHasi HaCTpoOiKa

MeHI0 CIy’)KHT JJi1 YCTAaHOBKHM CTaHAAPTHOTO HaOopa 3HAYEHUH TMapaMeTpoB y3ia ydera
(mTMama3oHOB KaHAJOB y3Jla yyeTa W PeakiMii Ha OMMWOKH) B 3aBHCHMOCTH OT THIIa BBIOpaHHOM
CXEMbl yueTa U [apaMEeTPOB H3MEPUTENbHBIX MOJyJeH (HACTOATEIbHO PEKOMEHIYETCS
WCIIOIh30BaTh ATy KOMaHAy NP TIEpBOi HacTpoiike YY):

Conep:kanue cToJ01a Ilpumeuanue

1CranmapT.HacTpoMka> | B naHHOM MeHIO mpeanaraercs BbIOpaTh OJHY W3 JBYX
CranmapT,peBepc G2> | craHAapTHRIX HacTpoek. IlepBas u3 HHMX MpenHa3HauyeHa IS
CIy4aeB, KOIJa peBepc IMOTOKa He Jonyckaercs. Bropas —
KOT/Ia JIOMyCKaeTcsi peBepc B oOpaTtHOM TpybompoBoae. s
BBITIOJTHEHHS OJHOM M3 ATHX KOMaHJ HEOOXOAMMO IOCTaBUTH
KypcOp Ha COOTBETCTBYIOLIYK) CTPOKY M Ha)aTh KIIABHILY
<Enter>. [locne 3TOro nossBUTCA OKHO C TEKCTOM:
llonTBEepOAMTE KOMaHIY
CTaHIapT.HaCTpOMKa
HOa: Enter, HeTr: Esc
Jlna BemonHenus «CTaHgapTHOM HACTPOMKN» CHOBA HAKMUTE
kiaBuy <Enter>.

9.2.3.4 Hacrpoiika napaMeTpoB pacyeTra TeNnJ0BOi IHePrumn

OTOT cTONOCI CIYKUT AJIs1 OTOOpaKEHHSI M PEIaKTUPOBAHUS TTApaMETPOB, KOHTPOIUPYIOLIIX
YCJIOBHS pacyeTa TeIUIoBO#M »Hepruu. (cM. pasnen «llapaMeTpbl KOHTPOJIS MPU pacyeTe TEIUIOBOM
SHEPTUMNY):

Coaepxxanue cToa0na IIpumeuanue
1Cuuxp. M n Q: [Ja Eciu peakums Ha curyanuioo «dt<min» 3agaHa kak «Hert
dt<min: OIMBKA ommOKM», TO 3HaueHWe «dtmin» He 3amaerca U
dtmin: 2.00 COOTBETCTBYIOIAs] CTPOKA JJAHHOI'O CTOJIOIA HE BBIBOJUTCSA Ha
W<0: OIMBKA JUCTIIICH.
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9.2.3.5 Hacrpoiika KaHaJIOB y3/1a yyeTa

MeHIO0 CONIEPKUT HECKOIBKO CTOJIOIOB JAHHOTO THIA — IO YUCIY KaHAIOB y3ia yueta. OHH
CIIy’KaT Ul OTOOpa)kKeHUs U PEJaKTHUPOBAHUS MAapaMETPOB HACTPOMKU KaHAJIOB y3j1a ydera (CM.
pazznen «IlapameTpbl HACTPOMKYU KaHAJIOB y3J1a yUeTay):

Coaepxxanue croa0na IIpumeuanue
1 Gvl [M3/u] | [IpuBeneH mnpumep Ui KaHalla pacxola C pa3pelieHHBIM
Kanamn: HMM1-Gv peBepcoM. Ecmm pesepc 3anpemen (npu «IIpeaPes» = 0),
AreOumG: Her CTpOKa CO 3HaueHueM BesnnuuHbl «/IrBPeBy» orcyrcTByer. [lns
MyHVMYM : 0.0160 | kananoB TeMIepaTypbl W JaBJICHUS OTCYTCTBYIOT YETBIPE
AreMuH: Ha: 0.0100 | nocnemHue CTPOKH.
Maxkc: 16.000
IreMakc: Hew
[lpenPes: -10.000

IrsPer: Hewr
IOIIT : BxJooyeH
llycTtTp: HeT owmnbkwm

1 Gvl [(M3/u] | [Ipumep coaepkaHusi TaHHOTO CTOJIONA MEHIO B cyYae, Korma
Kanas: IlporpamM 3HAUEHUE B KaHAJIE y3J1a yueTa IporpaMMUpyeTcCs.
SHaueH: 0.0000
1 Gvl [M3/u] | [Ipumep conepkaHUs  JAHHOTO  CTOJOIA  MEHIO  JUIS
Kanan: MKTC-M1 1peoOpa3zoBaTess pPacxo/a ¢ UMITYJIbCHBIM BBIXOJIOM.
JInTp / mMIT : 10.000
1 Gvl [(M3/4] | [Ipumep copepkaHUsl JTaHHOTO CTOJOIA MeHIo it YV THma
Kanan: MKTC-M1 «Pacxomomepsrl», mpeoOpa3oBaress pacxoja € HUMIYIbCHBIM
Tun cpenei: Xuok BBIXOJIOM U THIIA cpelbl «KHIKOCTBbY.
JiuTtp/vimm : 10.000
IInoTH, x/M3: 900.00
1 Gvl [M3/u] | [Ipumep copepkaHHs AAHHOTO CTOJOLA MEHIO st YV Tuma
Kanamn: MKTC-M1 «Pacxomomepsl», CUETYMKA Ia3a ¢ UMITYJIbCHBIM BBIXOJOM.
Tun cpenel: I'as
JInTp /mMIT : 10.000
1 Gvl [(M3/4] | [Ipumep copepkaHUsl JTaHHOTO CTOJONA MEHIo s YV THma
Kanan: MKTC-M1 «Pacxomomeppl», CUETUMKA AJIEKTPOIHEPTUU C HUMIYJIbCHBIM
Tun cpenel: SabH BBIXOJIOM.
UM/ kBTU : 6400.0

9.2.3.6 CocTosiHMe cuYeTa HHTErPaTopoB

OTOT CcTONOCI CITYKUT JJI1 OTOOpaKEHUSI COCTOSIHUS CYeTa MHTErpaTopoB (cM. pasaen «llyck
cyeTa HWHTETpaTopoB») W BhIMONHEHUS KoMmaHa «OcTtaHoBUTH cuer!», «Ilyctuth cuer!» wu
«OYUCTUTH apXUBY:

Conep:kanue cToJ101a Ilpumeuanue
1 CueT : BKkJOUEH CumBoa  «!», KOTOpBIM 3aKaHYMBAETCS CTPOKa MEHIO,
OcTaHOBUTL cCueT! MOJICKA3bIBAIOT, YTO OHA sBIsieTCs KomaHmou. s ee
OunMcTuUTL apxms> BBITTOJTHEHU S HE00XOaMMO MOCTAaBUTH Kypcop Ha

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

B cnydae, korna cyet BKIIIOYCH, NaHHBIM CTOIOCI] MEHIO NMEeT
BHJI, yKa3aHHbIM cieBa. Komanabl «OCTaHOBUTH cueT!» u
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«O4YUCTUTHh ApXUBY» JOCTYMHBI MPU TMOJOKEHUU, MPOTHUBOIIO-
70’)kHOM «On» 3alUTHOTO mepekitovaresns. JJs BeIMOTHEHUS
KOMaHJlT HEOOXOIMMO TEepPEeMECTUTh Kypcop Ha CTPOKY C
MMEHEM KOMaHIbI U HaxkaTh <Enter>.

1 CuetT:OCTAHOBJIEH 3nech yka3zaH BUJ pacCMaTpUBAEMOr0 CTOJI01Ia MEHIO B cllyyae,

[IycTture cueT! KOI'Jla CYET OCTAaHOBJICH.
OUMCTUTL apxXmB>
1 CuerT :BKJIOUEH 31ech yKa3aH BHJI pacCMaTpUBaeMOro CToJIONa MEHIO B clydae,

Koraa 3aH_[I/ITHbII7I MNEPCKIOYATCIIb CTOUT B IMMOJIOKCHUN «Ony.

9.2.4 Menw «Hacrtpoiika TC»

OTO MEHIO CIYXHUT AN 3aJaHMs 4YuClia y3JI0B ydeTa Ui TEIUIOCUeTYMKa, Ul BBIOOpA
pasmepHoOcTell (M3NYECKUX BEJIMYMH NpPU BBIBOJE Ha AMCIUIEH TEIUIOCUETYHMKa (CM. pasneln
«ITapameTpsbl, oTOOpakaeMble Ha AMUCIUIEE TEIUIOCUETUUKA»), ISl HACTPOMKU CKOPOCTU CBA3U (IO
RS-232 u RS-485) u HacTpoiiku X0J1a 4acOB. TO MEHIO UMEET €JUHCTBEHHBIN CTOJIOEII:

Coaeprxanue croa0na IIpumeuanue
1ducyo VV: 4 Yuciio y3/10B yueTa MOXKET ObITh BBIOPAHO B JUana3oHe oT 1 10
Munvkaumsa Q: I'kanx | 4, HO He OoJbIlle, YeM I03BOJIIET 00BEM MaMSATH MHUKPOCXEM
Munyvkauma P: aru JUIsL XpPAHEHHS apXUBOB.

Cxop.cesasu: 115200 | Jlns TerioBoit sHepriuu MOTYT ObITh BbIOpansl ['kan, I'JIx win
Kammubpdac,c/m: 35 | MBr*u. B 3aBHCHMOCTH OT 3TOr0 BBIOOpAa MOIIHOCTbL OyJeT
lNonron4, c/cyT: 0 HUHIUMIUPOBATHCS 6o B ['kan/u (ean I TEIUIOBOU SHEPTUH
JucnCurxpdacos: Her | ppiGpansl ['kan), mu6o B MBT (ecnu a8 TEIIoOBOM JHEPrUM
Curuan CTAPT:6-15B | ppiopans! I'Jx uin MBr*y).

Jlnst maByienust MoryT OBITH BEIOpaHbI aTa, atu, MIla-a, MIla-u.
[Mapamerp «KamubpYac,c/m» (mpexxHee Ha3zBaHue «Yxomdacy)
0003HayaeT yXOJ 4YacoB TEIUIOCYETYHMKAa MpPU OTCYTCTBUU
MONPAaBKU HA WX XOJ B CeKyHAax B Mecsdll. [lomoxutenbHoe
3HaYeHHe COOTBETCTBYET CHEIIal[MM 4YacaMm. J3HauyeHUe
BBOJIUTCSA MU3TOTOBUTEJIEM. N3menenue napameTpa
3aIpellaercs NepeKIroyaTeIeM MPOU3BOIUTENS.

[Tapamerp «Iloaron yacoB» (B cCeKyHJax B CYTKH) MO3BOJISET
KOPPEKTUPOBATh XOJl YaCOB, €CIIU 3TO HEOOXOaUMO. 3HaUYECHUE
koppekuuu -1, 0 wim +1.

[Tapametp «/lucnCunxpYacoBy 3ampemiaeT WIH pa3peliaet
CHHXPOHHU3AIMI0O YacOB TEIUIOCYETUYMKA C JUCIIETUYEPCKOM
CUCTEMOH IyTeM IepeBOjia YacOB TEIUIOCYETYMKA MO KOMaH/Ee
OT AUCHETYEPCKON CUCTEMBI.

[Tapamerp  «Curman  CTAPT»  mo3Bomser  BbIOpaTh
«omsipHocTh»  curHanoB  «Ctapt» u «Ctom» s
CUHXPOHU3AIMHA TEIJIOCYETYMKA C MOBEPOYHOW YCTaHOBKOIA.
Bo3moxnbie 3nauenust «6-15B» u «0B». B nepBom cnydae B
MOMEHT CTapTa IMOBEPKU CUTHAJ, MOJAIOUIUIICS Ha KJIEMMBbI
«CCl» u «CC2» nmomkeHn m3MmeHsaTbes oT 0 go 6-15B, BO
BTOpOM — OT 6-15B 110 0.
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9.2.5 Menw «IloBepka»

DOTOT ypOBEHb MEHIO CIYXHUT JIJIsi MPOBEJCHUS MOBEPKH TEIUIOCUETYHKA MO KOMaHAaM W3
MEHI0O ¥ OTOOpaXeHHsI pPE3yJdbTaTOB TIOBEPKHU. BBIMONTHEHWE TOBEPKH MOXKET TaKXKe
OCYIIECTBJIATHCA IO KOMaHJaM oOT KommbioTepa M oT curHanmoB Crapt/Cron. B crnemyrommx
MoJipa3/ieiax OMMCaH COCTaB ¥ JopMaT CTOJIOIOB 3TOTO MEHIO.

9.2.5.1 CocrosiHue NOBEPKHU

OTOT CTONOEI CYXKUT IS OTOOPaKEHHUS COCTOSIHUS TTIOBEPKU:

Coaeprxanue cToa0na IIpumeuyanue
1 Hozmroroska! B 3aBHCHMOCTH OT COCTOSTHUS MOBEPKH ATOT CTOJOCI] UMEET OJNH
Prnos=10aTra: Hewr U3 TpeX BHJOB, IPEIACTAaBICHHBIX cleBa. B  cocrosHuun
1 Crapt! “ITogroToBKa” MOXET OBITh 3aJlaH PEXHM HCIIOIH30BAHUS

nosepouHoro nasieHus. Eciu «Pnos=10ara: la», To pe3ynbrar
U3MEpeHus B JI0O0OM KaHaje JaBJIEHUs TeIUlocyeTynka Oyzaer
paBen 10ara (0,980665 MlIla). B npoTtuBHOM ciydyae — Bce
JIABJICHUS] U3MEPSIOTCS B LITATHOM PEXHUME.

1 Cromn! XXX.XXX cek

Jlyis yrpaBieHHs XOJOM TOBEPKH W3 MEHIO TEIIOCUeTYHKAa HEOOXOJAMMO HaKUMaTh Ha
kiapuiry <Enter>, mpu ycioBHH, YTO KypCcOp HAXOJIUTCA B MEPBOM CTpoke 3Toro cronodma. [1pu
3TOM OYIyT BBIIOTHATHCS KOMaH bl cO0TBeTCTBeHHO: «[loaroroBkaly», «Crapt!» u «Crom!».

[Tpu BeimonHeHnn komauabl «IloArotoBkaly», TEMIOCUETYUK U BCE U3MEPUTEIbHBIE MOIYIIH,
MOJKIIIOUYEHHBIE K HEMy, TEepeXOJsT B PEKUM TOTOBHOCTH K Hayally TOBEPKH. Pe3ynbTaTel
MpeABIYIeH MOBEpKH (ecii oHa OblIa) oOHyNsroTCsA. Ha mucriiee TeruiocyeTdnka oToOpaskaeTcst
komannaa «Crapt!».

[Ipu BeImonHeHHHn KoMaHAbl «CTapT!» TEMIOCUETYMK HAYMHAET CYyMMHPOBATh PE3YyJIbTAaThI
M3MEpEeHusl 1o BCeM KaHaiaM. Ha mucruiee Temiocuerdynka oroOpakaercs komanaa «CTom» u
BpeMs, TIPOIIIEIITIIee C MOMEHTA cTapTa (B IENIBIX CEKyHAaX).

[Tpu BemMonHeHNH KOoMaHAbl «CToM!» TEIIOCYETYNK 3aBEpIIaeT CYMMUPOBAHUE PE3YIIbTATOB
M3MEpEHUs] U MEPEXOUT B OOBIYHBIN pexxuM padoTsl. Ha aucnnee Temnocuerdyrnka oTodpaxkaercs
komanna «lloaroroska!.

B nr060if MOMEHT 110, BO BpeMsi M IIOC]ieé TMOBEPKH MOXKHO MOCMOTPETh pPE3yIbTaThl
MpeNbIAyIIed WU TEKYIIeH MOBEPKH, A OTOOPaXEHHUS KOTOPBIX HCHOIB3YIOTCS CICAYIOIIHE
cTon6ubl MeHio «lloBepkay:

9.2.5.2 O0beMbl TeNJIOHOCUTEJISI U BpeMs IOBEPKHU

OTOT cToyN0eIl CIYXKHT i1 OTOOpaK€HHUs OOBEMOB TEIJIOHOCUTENS, MPOIISIIIETO 10
TpyOOIMpOBOIaM y3I1a yueTa ¥ BpeMEHHU TTOBEPKHU:

Coaepxxanue cToa0na IIpumeuyanue
1 V1 X . XXXXXX M3 ITocie xomaune! «IToArOTOBKA) DT BEIUUUHEI 06Hyn51}0TC${.
V2: X.XXXXXX M3 IMocne xomanasl «CTapT» 31€Ch OTOOpaKalOTCS HAKOIICHHBIE
V3:  X.XXXXXX M3 o0BeMBbl U Bpems ¢ Hayana noBepku. [locie komanaer «Ctomy -
Bpemsa: XXX.XXX cexk pe3yJIbTaThl MOCJIETHEN TOBEPKH.
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9.2.5.3 Cpeanue 00beMHbIE PACX0/bI U KOJNYECTBO TENJIOBOH IJHEPIrUHU

OTOT CcTONOEI CIYKUT AT OTOOpa)XKEHUsI CPEAHUX OOBEMHBIX PACXOJOB TEINIOHOCHTENS B
TpyOOIIpOBOJax y3/1a ydeTa u KOJIMYECTBa TEIUIOBOM SHEPTHH 32 BPEMsI IIOBEPKU:

Conep:kanue cToJ01a IIpumeyanue

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

9.2.5.4 Cpeanue Temneparypbl

OTOT cTONOCI CITYKUT JJI1 OTOOpAKEHUSI CPETHUX TEMIIepaTyp B TpyOOIpoBoOax y3ia ydyera
¥ TEMIIePaTypPBhl XOJIOAHOHN BOJIBI:

Conep:kanue cToJ01a IIpumeyanue
1 tl: XXX.XX °C
t2: XXX.XX °C
t3: XXX.XX °C
txB: XXX.XX °C

9.2.5.5 Cpeanmue naBjeHust

DTOT CTONOEI CIYKUT JUIsl OTOOpaKeHHs CPETHUX JaBlIEHUH B TPyOONpOBOIax y3ia y4yeTa u
JTABJICHUST XOJIOAHOU BOJIBI:

Coaepxanue cToa0na IIpumeuyanue
1 Pl: XX.XX ara
P2: XX.XX ara
P3: XX.XX ara
Pxp: XX.XX ara

9.2.5.6 Macchl TeNJIOHOCHUTEJISA

DTOT cCTONOEI] CIYKHUT JUIsi OTOOpPaKEHUsST MacC TEIUIOHOCUTENS, MPOIIEAIINX Yepe3
TpYyOOINIPOBO/IBI y371a yU€Ta U BPEMEHU MTOBEPKHU:

Conep:kanue cToJ01a IIpumeyanue
I MI: X.XXXXXX T
M2: X.XXXXXX T
M3: X.XXXXXX T

9.2.5.7 MaccoBble pacxobl H MOIIHOCTH

OTOT cTONMOeI CIYXKHUT JUIsl OTOOpa)KEHHUSI CPEAHUX MACCOBBIX PAaCXOJ0B TEIUIOHOCHTENS 3a
BpeMs IIOBEPKU U CPEIHEN TEIUIOBON MOIIIHOCTH:
Conep:kanue cToJ01a IIpumeyanue
1 Gml: X.XXXX T/u
Gm2: X.XXXX T/u4
Gm3: X.XXXX T/u4
W X . XXXX Tkain/u
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9.2.6 Menw «IlpocmoTp apxXuBOB)»

OTO MEHIO CIYXKHT AJIs MPOCMOTpa apXMBa TEIJIOCYETYMKA HA IUCIUIEEe CHCTEMHOI0 OJI0Ka.
[Tocne Bxoja B 3TO MEHIO MpeasiaraeTcsi BEIOpaTh Uil MPOCMOTpa MOYaCOBOU, MTOCYTOYHBIH,
MO0 MMOMECSYHBIN apXUB:

1lloyuacoBOM apxXuB>
[IOCYyTOUYHEM apxXmuB>
[IToMECHUYHBEM apxXUB>

Jl1 IpocMOTpa HY>)KHOT'O apXUBa CIEAYET IOMECTUThH KypCcOp B COOTBETCTBYIOLLYIO CTPOKY U
HaxaTh KiaBumy «Enter». ITocne BbIOOpa apxuBa OTKpBIBAaeTCs CIELYIOIIAs CTPaHHULA MEHIO,
HaIpuMep, 1Js IOCYyTOYHOIO apXUBa:

1TToCYyTOUHEI apXMUB
05.10.05 - 07.04.06
Hau. mara: 07.04.06
Hauamo npocmoTpa>

B nepBoii cTpoke MEHIO BBIBOJUTCS Ha3BaHHWE apXHBa, BO BTOPOM — JIaThl caMOil MEPBOUN U
caMO#l MocIeqHEeN 3alKucu B apxuBe. B TpeTbel CTpoke 3amaercs HadajabHas JaTa IIPOCMOTpa
apxuBa. [lo ymonuaHuio OHa yCTaHaBIMBAETCS PaBHOW JaTe MOCIEAHEW 3amucu B apxuBe. s
[I0YaCOBOI'0 U IMOCYTOYHOTO apXMBOB 3a/1a€TCS JI€Hb, a I MMOMECAYHOTO apXvMBa MECSI] Hadaja
IIPOCMOTpA.

Havanpnast gara mpocMoTpa apxXxuBa MOXET ObITh HW3MeHeHa. [l BXola B PEXUM ee
penaKkTHUpPOBaHUs IOMECTUTE KypCOp B CTPOKY «Haw. pmawTa:» u HaxMmuTe kinasuiry «Entery». [{ns
pEelaKTUPOBAHMS HCIIONB3YyHTE HU(POBBIE KIABHUINM, CTPEJIKH BIEBO M BIpaBo. llpum HaxkaThu
kiaBuin «Enter» BBeAEHHOE 3HAYEHUE JaThl IPOBEPSIETCS HA NMPaBUIBLHOCTh. Eciin aTta BBeneHa
HEBepHO (Hampumep, 3amaHbl 45-e umciao wiM 13- Mecdln), To Ha JaucIuiee oToOpaXkaercs
npeaslaymiee 3HaueHwe naatel. llpy Haxkatmm Ha knaBumly «Esc» BBEIEHHOE 3HAUYEHHE HE
COXpaHseTcs, ¥ Ha AUCIUIee 0TOOpa)xkaeTcs MpeabIayIee 3HaueHHE AaThl.

Jlns Hadanma mpocMoTpa apxuBa TpeOyeTcss NepedTH K NyHKTY MeHo «Hawano
npocMoTpa>» U HaKaTh KiaBully «Entery.

ITocne 3TOro OTKpHIBAETCSI OKHO C ApXUBHBIMU JaHHBIMU:

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

Jlanee BO3MOXKHBI CIIEAYIOLIME NTEPEMELIECHUS 110 apXUBY (CM. pUCYHOK HMke). [Ipu HaxkaTun
KIaBUII «—» U «—» Ha auciieir Cb MKTC OynyT BHIBOIUTHCS pa3iIHyuHbIe JaHHbIE M3 apXHBa 3a
OJIMH U TOT e MEepPHOJ MPOCMOTpa (Yac AJsl IOYacOBOIO apXUBa, CyTKH [yl IOCYTOYHOTO apXHUBa U
MecsIIl ISl ToMecsiaHoro apxuBa). [lpu nHaxkatun kinasum «|» u «T» Ha auctuier Cb MKTC G6ynyr
BBIBOJMTHCSA 3HAUEHUS TeX JK€ JaHHBIX W3 apxuBa 3a pasHble Nepuoabl npocMotpa. Ilpu
JOCTHUKEHUM KOHIIA (Hauyasa) apXuBa BBIINOJIHIETCS NIEPEXO0/] K Hayally (KOHIy) apXuBa.
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1lMpocm. apxusoe VX .XX
_llouacoroii apxue>

«Enter»

>
«Enter»

«Enters MNocyTo4HLT apXHMEB> Ent >
_MNeuars/Mpocmorp> : MoMecavHLI apXUB> - LUELD Lo
«Ese» y<Esce»
1MouacoBoif apXHB
15.10.05 - 07.04.06
_Hau. gara: 07.04.06
Hauano npocMmoTpa> 4«E11te1))“l
Dopmam cmpor w cmodbuoes menrw. Busodamea smotenna
MLOTLRO THEX REPEMEHHBIN, KOMNOPSIe GXO0RAIN & CO0TNGEINCIIGYT0-
WL V3T Ve, JariiRTicaHite ipal 0GINCeHIm 1o cioabras
OCYIHECINGTACINCA 110 GCeM  SUHNCAM  COOMGEINCINGYIONes o
APXTEGA.
. hJ -
@} I «Escn m T((E se» @ T«F SC» @ T«E sen
1Mouac: 15.01.06 01 1Mouac: 15.01.06 01 1Mouac: 15.01.06 01 1Mouac: 15.01.06 01
Q: - M1: - TpML : < ML-M2+: -
@ TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :
1lMouac: 15.01.06 02 1lMouac: 15.01.06 02 1Movac: 15.01.06 02 lMouac: 15.01.06 02
Q: o M1: o TpML : o M1-M2+: <
g TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :
1lMouac: 15.01.06 24 1lMouac: 15.01.06 24 1Mouac: 15.01.06 24 lMouac: 15.01.06 24
Q: O M1: o TpMl : o M1-M2+: -
@ TpQ : M2: TpM2 : M1-M2-:
M3: TpM3 :
1lMouac: 07.04.06 14 1lMouac: 07.04.06 14 1Mouac: 07.04.06 14 lMouac: 07.04.06 14
Q: A M1 : o TpML : Ee M1-M2+: -+
g TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :

Y ¥

v

Hocaedonaa samice 6 apitee. Hoete nee
Hepex o0 GHROTHACINCA Hit HEPEYIO HTIC.

Y
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> >4
. "
v «Ese» yEse»
1MocyTo4HEH ApXUB 1MoMecaYHEIT apXUE
15.10.05 - 07.04.06 10.05 - 03.06
Hau. mama: 07.04 .06 Hau. pmama: 03.06
_H «Enter» «Enter
avyanoc npocMoTpar _Havano npocmorpa’> ot ”
«Esen v «Eson
lMocyToun: 15.01.06 1MloMe cAMHBI 01.06
Q: Q:
TpQ: TpQ:
B ocinmaisHOM MeHIW GHATOIIHO B ocmaisHoM MeHIW GHATOIMHO
MEHID HOUICOGOr0 APXUGHE. MEHIO HOIACOGO! 0 UPXUEHE.
B Fy 'y 1 F Y
m «Escn @ «Escn m «Esen @ «Esc»
1lMouac: 15.01.06 01 1Mouac: 16.01.06 01 1Movac: 16.01.06 01 1Mouac: 16.01.06 01
V1: a tl: n txe: o Pl:
> v2: t2: ta: P2:
V3: t3: Pxe: P3:
1lMowac: 15.01.06 02 1Mowac: 16.01.06 02 lMouac: 16.01.06 02 lMowac: 16.01.06 02
V1: P tl: o txs: Pre P1:
H v2: t2: ta: P2:
v3: t3: PXE: P3:
1lllovac: 15.01.06 24 1Mouac: 16.01.06 24 1Movac: 16.01.06 24 1Mouac: 16.01.06 24
V1: o tl: O tl: <> P1l:
L v2: t2: t2: P2:
v3: t3: t3: P3:
1lMlowac: 07.04.06 14 1Mouac: 07.04.06 14 1Mouac: 07.04.06 14 1Mouac: 07.04.06 14
V1: © tl: o txe: - Pl:
ML v2: t2: ta: P2:
V3: t3: Pxe: P3:

U

n

Y

1Moxac:
Q:
TpQ:

15.01.06 01*

Vi ¥

It pmront onmibor 3 NEPHO? HPOCMOMINI 6 HINIGOM GEPYHEM YTV
RANCHOZ0 HYHKIG MeHIO 31 FHoM  Hepiod
(zeesdomna). Hovodacs ¢ Twbom nyHrme MeHw ¢ CILMGOTOM «*) MONHO
aaxcams Kiaesniny «Entery 0A nepevodn & serre npocmonipa onmintbox n
ot neproo,

HOAGTACINCA  CHMEOT ™)

«Enter»
Fy Y
4
«Escn «Esc» «Escn
h h
1Mouac: 15.01.06 01 1Mouac: 15.01.06 01 1Movac: 15.01.06 01
Tobuy,: o THeucnp: o TG<min:
@ Tpab: Tdt<min: TG>max:
Tan: Tauan.t

87
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[Ipy HaNMUUYMK HEMITATHBIX CUTYallMi 3a MEPHOJ] MPOCMOTpPA B MPABOM BEPXHEM YTy Ka)JI0TO
MMyHKTa MEHIO 32 ATOT MEPHOJ MOSBISETCS CUMBOI «*» (3Be3m0uka). Haxomsich Ha mM000ii cTpaHuIle
MEHIO C CHUMBOJIOM «*)» MOXXHO HaxkaTh KiaBuIly «Enter» s mepexoia B MEHIO MPOCMOTpa
BpEMEH pabOThl M HEMITATHBIX CUTYAIUH 3a ATOT MEPUO/I.

Ha nucnuieit BeigaroTcs ciaeayromue JaHHbIe:

— ToOur — UTEenTFHOCTD Meproia MPOcMOoTpa — | yac /it moYacoBOro apxuBa, 24 yaca Juis
MMOCYTOYHOT'O apXMBa, KOJUYECTBO YaCOB B MECSIIE /JIsl IOMECIYHOTO apXUBa;

— Tpab — Bpemst pabOTHI TEIJIOCUECTUNKA,

— Thn — BpeMst OTCYTCTBUS 3JIEKTPONUTAHUS TETUIOCUETUHKA;

— Taeucnp — BpeMsi HEUCITPABHOCTHU TETJIOCUETUYHKA;

— Tdt<min — Bpewms, Korma pa3HOCTb Temmeparyp tl-t2 ObTa MEHbBIE JOMYCTHMOTO
MUHUMYMa;

— Tnauan.t — Bpemst BbIXOJ]a TEMIIEpaTyphl 3a JOMYCTUMBIN AHANa30H;

— TG<min — BpeMs BbIxo/1a 00beMHOTO pacxona Gv 3a JOMyCTUMBIA MUHUMYM;

— TG>max — BpeMs BbIxoj1a 00beMHOT0 pacxosia Gv 3a JOMyCTUMBIH MaKCUMYM;

[lepememaTbcst MEXIY CTOIOIAMU TAHHOTO MEHIO MOKHO C TIOMOIIBIO KJIABHUIII «—>» U ««—».
Jlnst Bo3BpaTa Ha IpeAbLIYIIUN YPOBEHb MEHIO HEOOX0IMMO HaXkaTh KiIaBuiry «Escy.
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10 NMogroroBka BegomMmocTen

Jlns monydyeHHMs BEIOMOCTEeH ydera TOTpeOJIeHHS TeIUIOBOH JHEPIUU HEoO0XOAUMO
MpeIBAPUTENIbHO TEPEHECTH apXUBHI C TeIUlocueTyrka Ha nepcoHanbHbll kommbioTep (IIK).
CraenaTh 3TO MOKHO C MOMOIIBIO TporpaMMel ais 3arpy3ku apxuBoB (MktsLoad), onucannoii B
«PyxoBojicTBe 110 cunThiBaHUIO apxuBoB N3 MKTC u pacneyaTke OT4ETOBY.

[Tocne mepenoca apxuBoB Temocdyerynka Ha [IK meuyats BegoMocTeil ydera moTpeOIeHHs
TEIJIOBOM JHEPrUM M IapaMETPOB TEIUIOHOCUTENS OCYIIECTBISAETCA C IMOMOULIBIO MPOrPaMMBbl
MktsPrnt, moctaBnsiemMmoil (hpUPMON—M3rOTOBUTENEM TEIIOCYETYUKOB. DTa MporpamMma IO3BOJISIET
OCYIIECTBJIATh TMPOCMOTP BeaomocTel Ttertonorpednenus Ha aucruiee [IK w pacmedatky Ha
IPUHTEPE B COOTBETCTBHM C Pa3HOOOpa3HBIMU TpeboBaHHsIMH K (opmaTy BemomocTH. Pabota ¢
NporpamMmon Takxe onvcana B «PykoBojctBe mo cuutbiBanuio apxuBoB u3 MKTC u pacneuarke
OTYETOBY.

[Tpumep BeoMOCTH, TOATOTOBICHHOM MTporpammMoit MktsPrnt:

BenoMocTh ydera TerioBOi YHEPrUun
3a nepuon ¢ 10.03.04 mo 09.04.04
Temnocuerunk MKTC, 3aB.Ne 12
V3en yuera: Nel
CxemMma yyeTa: TynukoBas
dopmyna: Q=M1*(hl1-hx)
Jlara M1 tl P1 txB PxB Q Tp
T °C aTh °C aTh I'xan 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
HWtoro 29399.1 51.57 12.80 10.00 1.00 1227.30 744.00
IToka3aHusg UHTETPaTOPOB:
Jlara M1 Q Tp
T I'kan yac
09.03.04 23:59:59 205793.7 8591.10 5208.38
09.04.04 23:59:59 235192.8 9818.40 5952.38

Vka3zaHHbIe mporpamMmsbl 1 pPyYKOBOACTBO IO UX HCITIOJIB30BAHHUIO MOKHO OecmuiaTHO cKadaThb C

caiita www.intelpribor.ru.
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11 TexHn4Yeckoe ob6cnyXxmBaHue

11.1 TexHu4yeckoe obGcnyXxMBaHue TensocyeTYNKa

Temmocuerunk He TpeOyeT creUaIbLHOTO 00CTYKUBAHUS

[Teproandeckuii OCMOTp TEIJIOCYETUMKA JOJKEH MMPOBOUTHCS C LETbI0 KOHTPOJIS 3a:

— CcOOJIOIEHUEeM YCIIOBHI DKCTUTyaTaIlH;

— OTCYTCTBHEM MEXaHHUYECKUX MOBPEXKICHHA COCTAaBHBIX YacCTEeH TEIUIOCUETUYMKA U JIMHUIMA
CBSI3H,

— HaJIWYHEM HanpsHKCHUS TTUTaHUS;

— COXpPaHHOCTHIO TJIOMO;

— HAQJIOKHOCTHIO MEXaHHUYECKHX H JEKTPUUECKUX COCTMHCHUH;

— paboTOCTIOCOOHOCTHIO TeIJIOCUETYNKA (TOCTOBEPHOCTHIO MoKa3aHuM BCEX
M3MEPHUTENTBHBIX KaHAJIOB, JONMYCKOM Ha pPa3HOCTh Macc B TOJAIOIIEM M OOpaTHOM
TpyOOMPOBOIAX ISl 3aKPBITON CHCTEMBI).

[leproIMYHOCTE OCMOTpPA 3aBUCUT OT YCJOBUH HKCIUTyaTalldid, HO HE JIOJDKHA OBITH pexe
OJIHOTO pa3a B Hezemo. [Ipu 00HApYKEHUH HEIITATHOW CUTYyallud HEOOXOAUMO MPUHSTH MEPhI IS
€c YCTpaHEHHs, a B Clyyae HEUCIPABHOCTH PUOOPA IEMOHTHPOBATH €r0 M OTIPABUTh B PEMOHT. B
COMPOBOIUTEIBHOM 3aMKMCKe HEOOXOIMMO YKa3aTh BHEIIHHWE MPOSIBJICHUS HEHCIPABHOCTH, a MO
AJNIEKTPOHHON TIOUTE BBICTATh apXUB TEIIOCYETUMKA Ha ajipec service@intelpribor.ru.

B caydae oOHapyxeHHs oOcaaka U OTJIOXKEHHH Ha CTEHKaX TPyObl MEPBHYHOIO
npeoOpaszoBarens (IpU JAEMOHTAKE H3MEPUTEIBLHOTO MOJYJIs) JUIS €ro YAalleHUs HCIIOJIb30BaTh
TOJIBKO TEXHHUYECKH YHMCTYIO BOJY, MSTKYIO BETOIIb WM IUIACTMACCOBBIE IETKH. Vcmonb30Banue
IS OTUX LeJIel TBepAbIX MPEeIMETOB (METAJUIMYECKHX CKPEOKOB, IIETOK U T.I1.) HE JOMYCKAeTCsl.

11.2 MNoBepka

IloBepka TeEmIOCYETUYMKA  OCYLIECTBIIACTCS  MOZIEMEHTHO. OTHENBHO  NOBEPSIOTCS:
CHCTEMHBIN OJIOK; M3MEpUTENIbHBIE MOIYJIH; IMpeoOpa3oBarenu (KOMIUIEKTHI Mpeodpa3zoBaTeseii)
TeMIepaTypbl; IIpeodpa3oBaTeny AaBIeHUs; NpeoOpa3oBaTed pacxoja ¢ UMITYJIbCHBIM BBIXOJIOM
Apyrux mnpousBojautenel. [lacnopT miam CBHUIETENBCTBO O MOBEPKE HA TEIUIOCUETYHMK B ILIEJIOM
oopmisieTcs Ha OCHOBaHMM JIEHCTBYIOIIMX OTMETOK O IIOBEpKE B IACHOpPTax 3JIEMEHTOB
TEIUIOCYETUMKA WM UX CBUAETEILCTB O IOBEPKE.

IlepBU4HON MOBEPKE MOAIEKAT TEIUIOCUETUYMKH IPHU BBIMYCKE M3 MPOU3BOACTBA WIH IPU
BBO/JIE B OKCILIyaTalUIO.

Ileprognyeckoil NMOBEPKE IMOABEPralOTCS TEIUIOCUETYHMKHM, HAXOIMALIMECS B DKCIUTyaTallUU.
Mesx1oBepOoUYHBIi HHTEpBAJI TEIIOCYeTYNKOB — 4 rona. IIpu aTom npeoOpazoBaTenu TeMreparypsl,
npeoOpa3oBaTeNy JaBJIEHUS C TOKOBBIM BBIXOJHBIM CUTHAJIOM M NpeoOpa3oBaTelld pacxoia ¢
UMIYJBCHBIM BBIXOJOM JPYI'MX IIPOM3BOJUTENEH IIOBEPSAIOTCS COTJIACHO COOTBETCTBYIOILEH
METOJIUKE C IEPUOANYHOCTBIO, YKa3aHHON B X TEXHUYECKON TOKYMEHTALIUH.

BHeouepenHoll mOBepke TMOUIEkKAT TEIUIOCYETYUKH B CIIy4ae yTpaThl CBUAETEILCTB
MIPOXOXKICHHUS. UIMU NTEPBUYHON W/WIIM MEPUOANYECKON MOBEPKU (IOTEPs TOKYMEHTOB, Pa3pylICHHE
I0MO, HECYIIMX TOBEpUTENbHBIE KiieiiMa). BHeouepeHas moBepKa BBIMOJIHSAETCS 10 MporpaMMe
MEPUOINUECKON TTOBEPKH.
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[Ipu pemonTe TeriocyeTunka MetoaoM 3ameHbl Cb odopMisieTcss HOBBIN MacopT WM HOBOE
CBUJICTEIILCTBO O IOBEPKE HA TEIUIOCYETYHUK HA OCHOBAHMM JEHCTBYIOIIUX OTMETOK O IOBEPKE B
MacIopTax JIEMEHTOB TEIIOCUETUYHUKA WIIM UX CBUJETENBCTB O MOBEPKE.

[Ipu pemoHTe TemIocYeTYNKA METOA0OM 3aMeHbI ero cocTaBHbIX uacteit (UM, IIT, I1/1, I[TPN),
MOCNIeIHNE JOKHBI UMETh JEHCTBYIOIIEE CBUIETENLCTBO (WJIM OTMETKY B IaclopTe) O MOBEPKeE.
WNudopmanus 000 Bcex 3aMeHaX COCTaBHBIX YacTel TEII0CYeTYMKAa BHOCUTCS B €T0 MacIopT.

[Ipu pemoHTe TermmocueTynka myTeM peMoHTa ero coctaBHbIX dacteit (Cb, UM, IIT, I1/],
[TP1) nepBUYHOI MOBEPKE MOJUIEkKAT TOIBKO T€ COCTABHBIE YAaCTH TEIIOCYETYNKA, KOTOpbIe ObUIN
MTOABEPTHYTHI PEMOHTY.

IToBepka TeriocYeTYMKa MPOU3BOAMUTCS COIVIACHO METOJMKE, U3JI0KEHHON B “PykoBoacTBe
1o skcruryaramuu. Yacts 117,

12 NMpaBuna xpaHeHUs U TPAHCNOPTUPOBAHUSA

TpancnoprupoBaHue  TEIUIOCYETYMKOB  IPOM3BOAMTCS B YNAKOBKE  IPEANPUATHS-
nsrorosutens. ¥Ycnosus Tpancnopruposanud mo 'OCT 15150.

TerumocueTynkn TPaHCHOPTHUPYIOTCSI BCEMH BHAAMH TpPAHCIOPTAa (ABHALIMOHHBIM B
OTaIUIMBAEMOM T'€pMETU3HUPOBAHHOM OTCEKE) B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX B COOTBETCTBUU
C IIpaBMJIAMH MIEPEBO3KH, JACHCTBYIONIMMHI HA 3TOM BHUJIE TPAHCIIOPTA.

XpaHeHHUe TEIIOCYETUYUKOB B YIIAKOBKE JIOJHKHO COOTBETCTBOBAThH YCIOBHSM XpaHeHus 1 1o
I'OCT 15150.

MaxkcuManbHBIE  CpOK MpeObIBaHUS TEIJIOCYETYHMKAa B COOTBETCTBYIOIIMX  YCIIOBHSIX
TpaHCIOPTUPOBaHUA 1 MecsI.

13 MNapaHTUM nsrortoBuTens

lapanTuiinblii CpoK SKCIUTyaTanuu — 18 MecsleB co JHS NPpOAaXu TEIUIOCUETYMKA IpU
COOJIFOJICHUH TIOTPEOUTENEM YCIOBHM IKCIUTyaTalliu, XpaHEHHsI, TPAaHCTIOPTUPOBAHUS U MOHTaXa,
YKa3aHHBIX B pyKOBOJICTBE IO IKCIUTyaTallUu.

["apanTust pacrpocTpaHsieTcs Ha BCE COCTABHBIE YACTH TEIUIOCUETYMKA: CUCTEMHBIN OJIOK,
M3MEpUTENbHBIE MOJYNH, peoOpa3oBaTel TeMIlepaTypbl U NaBJICHHUS, KPOME aKKyMYJISTOPHOU
Oarapeu I UICTOYHUKA OecriepeO0MHOT0 MUTAHUS U JIMTUEBOTO JIEMEHTA JIsI BCTPOSHHBIX YacoB,
TFapaHTHUMHBIA CPOK IKCILTYyATALMKU KOTOPBIX YCTAaHABIMBAETCA UX U3TOTOBUTEISIMU.

B npenenax rapaHTHITHOIO CpoKa JOMYCKAETCsl XpaHEHUE U3/I€THUs B YIaKOBKE M3TOTOBUTENS
B cootBeTcTBUU ¢ TpeboBanusMu [[OCT 15150 B TeueHne 6 MecsIeB CO THS MPOAAKH.

W3zroroBurens oOecreunBaeT pEMOHT WIIM 3aMEHY TEIUIOCUETUMKA B LEJIOM MU OTACIbHBIX
OJIOKOB B TEUEHUE TapaHTUHHOTO CPOKa MPU BHIMOIHEHUH CIEAYIONINX YCIOBHI:

— He ObUTM HapyIIEHBI YCIOBHS YKCIUTYaTallH, XpaHEHUS, TPAHCTIOPTUPOBAHUS U MOHTAXKa,;

— He HapyYIICHBI IUIOMObI U3TOTOBUTENS (PETHOHAIBHOTO MPEJICTABUTEINS);

— MOHT@XHBIE M IyCKO-HaJaJo4yHble pabdoThl MPOU3BEIACHBI CHEIHMATN3UPOBAHHON
opraHuzaliiei, UMerolIeil T0MycK Ha MPaBo BIMOJIHEHUs YKa3aHHBIX paboT;

— TpeabsBIIeH nacnopT Ha TerviocueTyrk ¢ ormeTkor OTK u otnena cObita.

l'apanTHiiHBId CPOK OKCIUIyaTallUM IIPOJUIEBAETCS Ha BpEMs, B TEUEHHE KOTOPOro
TEIJIOCUETYMK HAXOAWICA B TAPAaHTUHHOM PEMOHTE.

Ilo vcreyeHUMM rapaHTUHHOIO CPOKAa PEMOHT OCYILECTBISETCS IO OTAEIBLHOMY JOTOBODPY
MEXIy MOTPeOUTENEM U U3TOTOBUTEIIEM.
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MpunoxeHus

MpunoxeHune A. Cxema cocTtaBrieHUs YCroBHOro o6osHavyeHust Cb

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

rac:

1 — BapuaHT UCIIOJTHEHMUS:
— 04 — MeTamnyeckuil mKad CUCTEMHOTO 0JI0Ka COCTOMT M3 2-X YacTei: OCHOBHOTO 0JIOKa
U JUCIUICWHO-KJIIABHATYPHON TIAaHENN; OCHOBHOW OJOK COJEpKUT OJIOK THTaHUS,
MaTEPUHCKYIO IUIATY C IIECThI0 YHUBEPCAIBHBIMU CIOTaMH, IJIATy TMOJIKIIOYEHHH, OTCEeK
JUISE aKKyMYJSITOpa; Ha JUCIUICHHO-KIABHATYPHON TAaHENN PACIONOXKEHBl al(aBUTHO-
nudposoit  gucrneit (4 crpokm mo 20 cuMBOJIOB) W KiaBuatypa. Jlomyckaercs
MNOJKIIOUeHHE 110 16 Uu3MEepHUTENbHBIX MOJyJde u KOHQHUrypupoBaHue 10 4-X

HC3aBHCHUMBIX Y3JIOB YUCTaA.

— 05 — coxkpamienHass MOJU(UKAIMA: KOPILYC BBIIOJHEH W3 YIApONPOYHON IIaCTMAcChl,
BIBOE€ COKpAIllEHO MaKCUMaJdbHOE KOJIMYECTBO Yy3JIOB ydeTa M  KOJIMYECTBO
MOAKIIOYAEMbIX M3MEPUTENbHBIX MOJIYJIEH, OTCYTCTBYET BO3MOKHOCTH HMCIIOJB30BaHUS

BCTPOEHHOTO Oecriepe0oitHOro 0JI0Ka MUTAHUSI U TUTIAT PACIIIUPEHUS.

2 — XapaKTepHUCTUKH OJ0Ka MUTAHUS:

— 0 — OJIOK TUTaHUS OTCYTCTBYET;

— BII — 610k nuTaHus OOBIYHBIN;

— BBII07 — 6110k 6eciepe0oitHOTO MUTAHUS C AKKYMYJISITOPOM €MKOCThIO 7 A*u;
— BBII12 — 610k 6eciepe0oiHOTO MUTAHUS C AKKYMYJISITOPOM €MKOCThIO 12 A*y;

3 — HaJIM4YKeE TUIAT PACIIMPEHHUS:

— VIIII — yCcTpOKCTBO ITeYaTH IPOTOKOJIOB Ha IIPUHTED;
— RS485 — nrara unTepdeiica RS-485;
— USB - mara untepdeiica USB,;

- -n — miaTa UHT 7t i — KOJHMYECTBO ITOJIEPKUBAEMBIX ILIATOH
LW-n aTa epdetica LonWorks, rae n OJTUYECTBO ITOJIJIE ae arTo
y3n0B cetn LonWorks. Kaxnpiii y3en oOecrieunBaer mepeaady B CeTh JaHHBIX OJHOTO

y3n1a ydera terocuerunka MKTC;

— JTITB-n — mIaTta TOKOBBIX BBIXOIOB, TI€ N — MaKCHMaJIbHOE KOJHYECTBO TOKOBBIX

BBIXOJIHBIX CUTHAJIOB, BBIpa0aThIBAEMBbIX IIATOM;
— GSM - GSM mojzewm;
— PM — paguomonem;
— 0 — m1aThel pacIMpeHus: OTCYTCTBYIOT.

Ilpumep o6o3nauenus Cb, kotopelii wuMeeT OJOK OecrepeOOWHOTO IMMHUTAHHS

C

aKKyMYJIITOPOM €MKOCThI0 7 A*u, yCTpOMCTBO mNedaTH NPOTOKOJIOB Ha NPUHTEp, MHTEpdeiic
RS485, uarepdeiic USB:

Cb - 04 — BBII07 — YIIII/RS485/USB
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MpunoxeHne b. Cxema cocTtaBneHus ycrnoBHoro o6osHavyeHuns UM

MXXX - X — IyNNNXY -X -X - X

123 4 5 6 7 8
rue:
1 — KOIMYECTBO BXOMAIIMX B €r0 COCTaB JIEKTPOMArHUTHBIX IpeodpaszoBaTeneil pacxona (0 wim 1);
2 — KOJIMYECTBO KAaHAJIOB HW3MEPEHUs TEMIIEpaTypbl, PpaBHOE MAaKCUMAJIbHOMY YHCIY

noakiIoyaeMbix kK UM npeoGpazoBatenei remneparypsl (0, 1 wim 2);

3 — KOJIMYECTBO KAHAJIOB U3MEPEHHUS IABIICHUS, PABHOE MAKCUMAJIBHOMY YHCITY MOAKIOYAEMBIX K
WM npeobpazosareneii nasnenus (0 umm 1);

4 — tun koHcTpyKIMu UM:

— WS — wu3MepuTEnbHBII MOIYJb COCTOMT M3 IEPBUYHOIO DIIEKTPOMAarHUTHOI'O
npeoOpa3oBarens pacxoja, Ha KOTOPOM YCTAHOBIIEH 3JIEKTPOHHBIH Oyok (cM. Puc3).
Ucnons3yercss mpeobpaszoBatens pacxona mnpousBojactBa OO0 «MuTennpubop» ¢
TUTACTUKOBBIM KOPIIYCOM M BHEIIHKE IpeoOpa3oBaTesid TeMIeparypsl U JaBieHus. [Inara
MOJKJIFOYEHU pacnojioxkeHa B kopnyce Ob;

— M6 — wu3MepuTenpHBII MOAYJIb COCTOMT W3 IEPBUYHOIO 3JIEKTPOMATrHUTHOIO
npeoOpa3oBarens pacxoAa, Ha KOTOPOM YCTAQHOBIEH JJIGKTPOHHBIH OJOK |
MIPEAYCMOTPEHBI MIOCaJJOYHbIE MecTa JUTSL MOJYJIBHBIX (BcTpanBaeMbIX)
npeoOpaszoBareneil Temmeparypel U gaBieHus (cMm. Puc4). Ilnara nonkmtoueHuit
pacnojioxkeHa B kopnyce Ob;

— K5 — usmepurenbHbIl MOAYNb € TUIOM KOHCTpYKIMH K5 1ogo0eH Mo KOHCTPYKIMH
U3MEpUTENbHOMY MoAyiaro Tuna M5, 3a wuckiItoueHMeM TOro, 4YTO HCHOJB3YETCS
MepBUYHBIN TpeoOpazoBaTens pacxoma mnpousBoactBa OO0 «BTK IIpom» wumm
AHAJIOTHYHBIA C (TOPOIUIACTOBBIM TMOKpbITHEM (cM. PucS). Ilnara mnoaxiroueHui
pacnonoxeHa B kopryce Jb.

5 — mapaMeTphl IEPBUYHOTO IpeoOpa3oBaTelis pacxoaa:
— NNN — guameTp ycioBHOTO mpoxoga B MujumuMmerpax: 15, 25, 32, 40, 50, 65, 80, 100,
150, 200, 300;
— X —tun coenunenus: ® — duanneBsiid, P - pe3r060BoOi;
— Y — tun pe3sOnl: 1 — mroiimoBas, 2 — merpuueckas, 3 — nmo 'OCT C3BB 307-76,
OTCYTCTBYET — JJis1 (pJIaHIIEBOTO COEAMHEHUS;
— OTCYTCTBYET, €CJIM IIEPBUUHBINA peoOpa30BaTellb pacxo/ia OTCYTCTBYET.
6 — mpeaenpHO TonmycTuMoe pabodee nasienue, Mlla:

— 1,6, mu6o 2,5;

— oTcyTcTBYeT, ecnu [IP orcyTcTByeT.
7 — HanM4KUe PEBEPCHOTO PeXUMa:

— P —ecnu peBepCHBIN PEXUM €CTh;

— OTCYTCTBYET, ECJIM PEBEPCHOTO pexuma HeT win eciu [IP orcyrcTByer;
8 — HaIMUWe JOMOTHUTENBHOTO HHTEpdetica cBsa3u RS-485:

— RS485 — ecnu nononHuTENBHBIN HHTEPPEIC €CTh;

— OTCYTCTBYET, €CIIH JIOTIOJIHUTENbHBINA HHTEP(ENC OTCYTCTBYET.

IIpumep Nel. MI121 — K5 - Jy50® — 2,5 — P — oGo3nauenue MM, mmeromero 1
npeoOpa3oBaresb pacxoia M BO3MOXKHOCTb MOJKIIOUEHHsS 10 2-X BHEIIHUX IpeoOpa3oBareneit
TeMrepatypbl U 1 BHemrHero mnpeoOpaszoBatens naBieHus. Tunm koHCTpykuuu KS. TlepBuunbiid
npeobpaszoBarensd pacxoma Jly = 50 MM, Tun npucoeanHeHus — (GraHIEBbI, npeaensHoe paboyee
nasiienue 2,5 MIla, peBepCHBIN pexXuM.
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Ipumep Ne2. MI121 — U6 — Ay25® - 1,6 — RS485 — oGoznauenue UM mopmynbHO#I
KOHCTPYKLIMU, MMeroliero 1 mpeoOpaszoBaTenb pacxoia M BO3MOXKHOCTH IMOJKIIOYEHHUS 10 2-X
npeoOpasoBareneid TemmnepaTypel W 1 mpeoOpaszoBarens pAaBieHUs. Tun KoHCTpykuum U6.
ITpeobpaszoBarens pacxona Jy = 25 MM, TUN NpHcoeInHEHNUs — (IIaHIEBBIN, IpeaebHOE paboyee
nasnenue 1,6 Mlla, pesepcHoro pexxuma HeT. UM 000py/ioBaH JOMOTHUTEIBHBIM HHTEP(EHCcOM
cBs3u RS485.

Ipumep Ne3d. M021 — o6o3Hauenue MM, UMEIOMIETO BO3MOXHOCTh MOIKIIOYCHUS 2
npeoOpasoBarenei TemiepaTypsl u 1 mpeoOpa3oBaTess JaBICHUS.
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MpunoxeHune B. PacnonoxeHne KOHCTPYKTUBHBLIX 3niemeHToB CB MKTC

OCHOBHOM BAOK MarepuHckas naara

Bnok nutaHns _—T
(noa naato
MOAKAIOHEHHF )

3a3eMAEeHUA - : _— e AKkynmynaTop

FepnmoBBOABI

lAaHKa KpenneHHA MeTanopyKaBos
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NMpunoxeHue I'. PacnonoxeHne pa3bLeMoB Ha CUCTEMHOM Grnoke
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MpunoxeHune . O6wan cxema nogknoyeHua MKTC
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MpunoxeHue XX. Cxema MOHTaXa Ha nnare nogkno4veHmnn ana UM
ncnonHenus N5, K5 n 16
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MpunoxeHue 3. Kno4y ana moHtaxa moaynbHbix MT v N[

TpyOuatsiii K104 JUIst MOHTa)ka MOAYNbHBIX (BcTpauBaembix) [1T u I1/] mpuobperaercst mo
OTJIETTLHOMY 3aKa3y, JJM00 MOXET ObITh M3TOTOBJICH M3 CTadbHOU TPyOKH 18 x 2.0 mo crneayromemMy
YepTEXKY:
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MpunoxeHune U. PacnonoxeHne mect nnoMmoupoBaHus

MnombUpoBOYHaA YalKa 3awuTHaA NNacTUHa

Puc. U-1. PacnonoxeHue mioMOMpPOBOYHOM YaIIKK Ha T1aTe moakatoueHui ;s UM ¢ tumom
koHcTpykuuu U5, N6 u KS.

MAata 3aLMTHBIA NepeknroYaTens
MOAKAFOYEHMH "MoHTa)HbIA"

\

e ———————

~ OrsepcTug ansg
B nAomM6HpoBaHNA ABEpLUbI

Puc. U-3. PacnonoxeHue 3amTHOrO NEPCKIOYATCIIA HA CUCTCMHOM O10Ke
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MpunoxeHue K. luarHocTtuka owunmb0K namepeHust Ha gucnnee MKTC

[Ipn wHAMKAIUM TEKYyIIMX 3HAYEHUH M3MEPSIEMbIX MapaMeTpoB,

B Ciy4ae OUIMOKH

M3MEPEHUs, BMECTO YHCICHHOTO 3HAYeHHUsI BBIBOAMUTCS COOOIIEHHE 00 OommoKe (CM. TakkKe paszeln
«9.2.1»). PacmmudpoBka 3TrX cooOIIeHNH TpUBEICHA B TAOJIUIIE:

Omuoka 3HayeHHe OIIMOKH

<MuH 3nauenue mnapamerpa (Gv, t, P) MeHplIe yCTaHOBIEHHOIO MHHHMMAJIbHOTO
JomycTUMoro 3HaueHus (cMm. pasnen «llapameTpbl HAacTpoWKH KaHalOB Yy3ja
yuetay). llpu ommOkax BBIXOIA 3a AHWANMA30H pPE3yabTaT HM3MEPEHUS MOXKHO
BBIBECTH Ha JUCIUICH, HAKAB M yAepkuBas kiaBuiry «Shifty.

>Maxc 3nauenue mapamerpa (Gv, t, P) Oomblle yCTaHOBIEHHOTO MaKCHMAaIbLHOTO
JIOITYCTUMOTO 3HAYEHUSI.

<IlpenPer | 3nauenue napamerpa ((Gv) MeEHbIIE YCTAHOBIEHHOIO MPEAEIbHO TOMYCTUMOIO
PEBEPCHOrO 3HAYEHUSI.

3amkaj 3amkan AIIIl mpu wm3mepeHun B JaHHOM wu3MepuTenbHoM KaHaie (Gv, t, P).
BepositHas npuunHa — 3aMbIKAHHE MEXAY U3MEPUTEIbHBIMU LEMAMH U «3eMJICH
VI HEMCIIPABHOCTb.

[lycraaTp | Jng xanamna Gv. CpabaTbiBaHue JaTYUKA MTyCTOM TPYOHI.

SamkanOn | 3amkan ALl npu usmepennu B «omopHom» kanane. st Gv — 3To KaHal
M3MEPEHMSI TOKA B KAaTYILIKE JJIEKTPOMArHuTa; JUis t — KaHaJl U3MEPEHUs] TOKa B
TEPMOCOIIPOTUBJIECHUAX, I P — KaHanm WuU3MepeHWs HANpsKEHUs MHUTaHUS
TeH30MOCTa). BeposiTHasi mpuynHa — 3aMbIKaHHE MEXIY U3MEPUTEIbHBIMU LETSIMU
Y «3EMJIEN» UM HEUCIIPABHOCTD.

On<MuH Cursan npu Uu3MepeHHH B «OMIOPHOM)» KaHaJI€ MEHbIlIe MUHUMAIBHO JOMYCTUMOTO.
BeposrtHas npuunHa — 0OpbIB B 1IENTM U3MEPEHHsI UM HEHCTIPABHOCTb.

[lepexocOn | CurHan npu U3MEPEHUH B «OMOPHOM)» KaHajle CHJIbHO M3MEHSETCS OT LMKJIa K
nuKiIy. BeposTHas npuuMHAa — 3aMbIKaHUE MEXAY W3MEPUTEIbHBIMU LEMAMH M
«3eMJIe» UJIM HEUCTIPABHOCTb.

HerCeasu | [{ns kananoB Gv, t, P. Het cBsi3u ¢ n3MEPUTEIBLHBIM MOJTYJIEM.

<0 Hns W. PaccuutanHoe 3Ha4eHUE TEIJIOBOM MOITHOCTH MeHbIIe (.

dt<Mun Hns W. Pa3Hocth Temmeparyp MeEHbIIE€ YCTAaHOBJIEHHOTO MHHUMAJIbHOTO
JIOITYCTUMOTO 3HAYEHUSI.

Orkaszs G Jnst W. O3nauaer oTka3 B 01HOM U3 KaHaioB GV, y4aCTBYIOIIMX B pacyeTe Teruia.

Inan G st W. O3Haudaer BBIXOJ 32 YCTAHOBJIEHHOE MHUHHMMAJbHOE WJIM MaKCHUMaJbHOE
JIOMYCTUMOE 3HAUYE€HUE B OJJTHOM M3 KaHaoB GV, y4aCTBYIOUIUX B pacueTe TeIuia.

Orkas t Jnst W. O3HayaeT 0TKa3 B OJJHOM M3 KaHAJIOB t, yHaCTBYIOIIMX B pacyeTe TeIuia.

Inan t st W. O3HauaeT BBIXOJ 32 YCTAHOBJIEHHOE MHUHUMAJIbHOE WM MaKCUMalbHOE
JIOIYCTUMOE 3HAYEHHE B OJTHOM M3 KaHAJIOB t, yYaCTBYIOIIUX B pacyeTe TeIula.

Orxaz P Jnst W. O3Hauaer 0Tka3 B 0JIHOM U3 KaHaIOB P, yyacTByronmx B pacueTe Teria.

Inan P s W. O3HauaeT BBIXOJ 32 YCTAaHOBJIIEHHOE€ MHHUMAJIbHOE WM MaKCHMaJbHOE
JIOMYCTUMOE 3HAUYE€HHUE B OJTHOM M3 KaHAJIOB P, y4acTByIOIKX B pacyeTe Teria.

HerJJanHerx | KaHanm He HACTPOEH UM OTCYTCTBYET.
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MpunoxeHue J1. Bo3aMOXHble HEMCNPABHOCTU U CNOCOOLI NX

yCTpaHeHust

BHemnue nposiBjieHust

Bo3moxkHas npuynHa

Cnoco0 ycTpanenust

Tennocuerynk He paboTaer

(HE rOpUT CBETONO/ d) Ha
nuieBoi nanenu Cb)

Her HanpsbxkeHus nuranus
2308

[IpoBepuTth UCIIPABHOCTH
MTOJABOJIKY TUTaHUS

Brikirouen TymOiep ceTeBoro
U TaHUS

Y CTaHOBHUTH TyMOJIEp CETEBOTO
MUTaHUS B BEPXHEE
TIOJIOKECHHE

Ileperopen npengoxpaHuTesb

3aMEHUTD ITPEIOXPAHUTEID

ITP noka3bIBaet pacxon
BOJbI, paBHbIi 0 pu
HaJINYUU HEHYJIEBOTO
pacxozaa

HewncnpaseH niny HeNpaBUIIBHO
HACTPOCH JaTYUK ITYyCTOU

TpyOBI

BBIKTI0UNTH TATYHMK TYCTOM
TpyOBI (cM. pazaensl 7.3.4 u
9.2.3.5)

He ynaercst BoiTH B pexum
peraKkTUpOBaHUSA
MapaMeTpoB TEIIOCYETUHKA

3anIUTHBIN NIEPEKII0YaTeNb
«MoOHTaXXHBII» CTOUT B
HOJIOKEHUH «Ony.

PenaktupoBanue BO3MOXHO
TOJIBKO B PEXKUME HaJla Ku!
ITocTaBUTE 3alIUTHEIN
MepeKIIoYaTesnb
«MOHTaXHBIN» B IIOJIOKECHUE,
MIPOTUBONOJ0KHOE «Ony.
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MpunoxeHue M. Kapta HacTpoukn napameTpoB y3na y4yeTa

JlanHasi kapTa 3aroyIHSIeTCd MOHTaKHOM OpraHM3aluel Mmocjie MOHTa)ka TeIIOCUeTYHKA st
KaXJa0ro yisjga vdcTa, O6CJIy)KI/IBaCMOFO TCIIJIOCUYCTYUKOM, OTChIIACTCA q)HpMe — HU3TOTOBUTCIIIO U
CIIy>)KMT OCHOBOM JIsl OKa3aHUsSI KOHCYJIbTAIMM B MpoOlecce dKCIUTyaTalluu TeriocueTdynka. Kapra
3aI10JIHACTCA I10 MTOKa3aHMUAM Ha JUCIIICC TCIIJIOCUCTUYHMKA.

Bce mons kapTtel oOsi3arenbHbl Juis 3anonHeHus! Ilpu orcyrcTBumM nroOoro mapaMerpa
HE00XO0ITMMO MOCTABUTH MPOUEPK.

ITapamerp 3HauyeHnmne

DaTa n BpeMmAa:

MKTC N:
Bepcusa:
ITapaMerpsnl y3J1a yueTa
IHapameTp 3HavyeHue

No y3na yuera:

CxemaVYu:

dopmyia: Q=

IlapaMeTpbl H3MepPUTEILHLIX MOAYJIEH
3Havyenue piasa UM Ne:
ITapamerp
M1 numM?2 M3 M4

Tl :
Anpec:
Oy :

IlapaMeTpbl pacueTa TeNJI0BO dDHEPIruu

ITapamerp 3HaueHune

Cuuxp. M u Q:

dt<min:

dtmin:

W<O0:
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Ha4Ye€HHue 1Jid KaHaJia:

2 t3

Kanas:

SHaueH:

Makc:

P1

Kanasn:

33333

Makc:
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MpunoxeHune H. Npumepbl KOHDUrypaunm y3nosB yyeta

Cxewma yuera «PacxomoMepb»

M1 M2 MM3 nm4 |Gv1 Gv2 Gv3 t1 t2 t3 txB |PopMyna BblYMCNEHUA Tenna
M121 M121({M121 HeT [MM1-Gv |MM2-Gv |UM3-Gv [UM1-t |UM2-t [UM3-t |HeT |Het
NM2-t2|M1-t2|M2-t
NM1-t2
NM1-t
NM2-t2
M121 nPu NPU Het UM1-Gv MM1-Gu |UM1-Gn  [UM1-t [UM1-t2|M1-t2|HeT |HeT
MKTC-M1 [MKTC-M1 NM1-t |MM1-t
MKTC-12 [MKTC-N2
MO021+MPU [NMPU [MPU HeT [MM1-Gu |MKTC-U1 |[MKTC-U1 [UM1-t [UM1-t2|UM1-t2|HeT |HeT
MKTC-12 [MKTC-N2 NM1-t |MM1-t
nePx NP [M021+MNPWU [HeT [MKTC-U1 [MKTC-A1 |AM3-Gu [nporp |nporp [AM3-t |HeT |Het
MKTC-M2 [MKTC-12
Cxema yuera «TynukoBas»
M1 M2 UM3 M4 |Gv1 Gv2|Gv3 t1 t2 |t3 txB ®dopmyna BblYMUCIIeHUs Tenna
M121 HeT |HeT HeT |MM1-Gv  |HeT [HeT NM1-t |HeT |HeT NM1-t2  |Q=M1*(h1-hxs)
MO021+MPUHeT |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-t
M121 HeT |M121 HeT [MM1-Gv  |HeT VIM3-Gv  [MM1-t |HeT [MM1-t2 Q=M1*(h1-hx8)+M3*(h3-hxs)
UMA-t NM1-t2
NM3-t
M121 et |M121 MO21JAM1-Gy et [AM3-Gv M1t et |12 M4t Q=M1*(h1-hxe) M3 (h3-hxe)
NM4-t2
NM1-Gun M1-t2
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 |MO21+MPUHeT [MM1-Gv  |HeT IM3-Gu  [UM1-t |HeT [MM1-t2 Q=M1*(h1-hx8)+M3*(h3-hxs)
M-t NM1-t2
MKTC-U1 nM1-t2 o "
MO021+MPU[HeT [NMPU HeT |MM1-Gun  |Het MKTC-112 NM1-t |HeT NMA-t NM1-t2  |Q=M1*(h1-hxs)+M3*(h3-hxs)
Cxema yuera «3akpblTas»
M1 M2 Mm3 M4 |Gv1 Gv2 Gv3 t1 t2 t3 txB ®dopmyna BblYUCIIEHUs Tenna
M1t |UM2-t M A . O=Mo*
M121 M121|HeT HeT [MM1-Gv |UM2-Gv [HeT M2-t2 M 1-t2 [HET HeT Q=M1*(h1-h2); Q=M2*(h1-h2)
NM1-Gun
M121 MNPU |Het HeT |MM1-Gv |[MKTC-U1 [HeT UM1-t |UM1-t2|HeT HeT Q=M1*(h1-h2)
MKTC-2
M1t |UM2-t o
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 |MUM1-t2 [HeT HeT Q=M1*(h1-h2)
HeT M121|HeT HeT [HeT UM2-Gv  |HeT NM2-t2 UM2-t |HeT HeT Q=M2*(h1-h2)
NM3-t
NM2-t [MM3-t2
) : ) M1t |M2-t _ir |Q=M1*(h1-h2)+M3*(h3-hxs)
M121 M121|M121 Het (MM1-Gv |UM2-Gv NM3-Gv NM2-£2 [ IM1-t2 NM1-t2[NM1-t2 Q=M2*(h1-h2)+M3*(h3-hxs)
NM1-t [UM2-t2
NM2-t2
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M3t
MM2-t
UMA-t M2+t |AM1-t2 Q=M1*(h1-h2)+M3*(h3-hxa
M121 M121M121 MO21MM1-Gy M2-Gv [UM3-Gy |-t 1FM2 VA2 gt Q=M2*§h1_h2;+M3*§h3_hXB;
MM2-t2
MM4-t2
M3t
MM2-t [IM3-t2
AMA-2| M1 -2
AMA-t [MM2-t2
MM2-t2
M1-Gn M
M121 wer |MPU et M1-Gv [Her  |MKTC-W1 M-t [MM1-t2 nporp [Q=M1*(h1-h2)+M3*(h3-hxe)
MKTC-W2 MM1-t

M1t |UM2-t
NM2-t2 | M1-t2

Q=M1*(h1-h2)+M3*(h3-hxs)

M121 M121M021+MPWU {HeT (MM1-Gv |UM2-Gv  [MM3-Gu Q=M2*(h1-h2)+M3*(h3-hxs)

Cxema yuera «OTKpBITas»

dopMyna Bbl4MCNEHUNA
Tenna

M1 nm2 nm3 M4 (Gv1 Gv2 Gv3 t1 t2 t3 txs

NM1-t (NM2-t NM1-t2

M121 M121 HeT HeT  |IM1-Gv [UM2-Gv |HeT UM2-t21M1-t2|HET

I

Q=M1*(h1-hxe)-M2*(h2-hxe)

MM1-t |MM2-t

M121 M121 HeT M021 [MM1-Gv |UM2-Gv [HeT nM2-t2lm1-to[HeT NM4-t  |Q=M1*(h1-hxB)-M2*(h2-hxs)

I

MM1-t |MM2-t nM1-t2

MO021+TPN|M021+TPU |HeT HeT  |MM1-GunUM2-Gu|HeT NM2-t2lM1-t2 eT

I

Q=M1*(h1-hx8)-M2*(h2-hx)

NM3-t
nM2-t  (NM3-t2
NM1-t2 NM1-t2
M1t NM2-t2
NM2-t2

NM1-t (NM2-t
NM2-t2 | NM1-t2

Q=M1*(h1-hxs)-M2*(h2-hxa)

M121 M121 M121 HeT  [MM1-Gv | IM2-Gv |IM3-Gv +M3*(h3-hxs)

M3t
M2t MM3-82 | ., \
M121 M121 MO21+MTPM et [MA-Gy [M2-Gy UM3-gin [IMA-L M2t 1)y o Tt [2EM17(h1-hxe)-M2*(h2-hxa)

M2-t2{m -2 12 M2 e 3 )

NM2-t2

NM2-Gun NM2-t

VIM1-G MM1-2 s .
M121 M121  [1PK MO21 [UIM1-Gv|MM2-Gv IM4-Gn [V~ VL lmia-t(iama-t 9“7'211(h(3h_:{:;‘)5)"\"2 (h2-hxa)
MKTGC-/1 MM2-2

MKTC-N2 NM4-t2

NM2-Gun NM2-t
MM1-Gu M1t [UM2-t NM1-t2 MIM1-t2 (Q=M1*(h1-hxB)-M2*(h2-hxs)
MKTC-U1 [UM2-t2]UM1-t2|MM1-t  |UM2-t2 (+M3*(h3-hxs)

MKTC-N2 NM2-t2

M121 M121 NP HeT  (MM1-Gv|M2-Gv

Cxema yuera «cTOUHHK»

M1 nm2 M3 UM4 |Gv1 Gv2 Gv3 t1 t2 t3 txB ®dopmyna BblYUCIIeHUs Tenna
NM3-t
NM2-t Q=M1*h1-M2*h2-M3*hxs

) g ) NM1-t [UM2-t IM1-t2 o |Q=M2*(h1-h2)+M3*(h1-hxa)

M121 M121 M121|M021|M1-Gv |M2-Gv |IM3-Gv VIM2-t2 M1 -2 M-t NM4-t Q=M1*(h1-h2)+M3*(h2-hxs)
NM2-t2 Q=M1*(h1-hxB)-M2*(h2-hxs)
NM4-t2
nmgj NM3-t2 Q=M1*h1-M2*h2-M3*hxs

) g ) NM1-t [NM2-t _10|Q=M2*(h1-h2)+M3*(h1-hxs)

M121 M121 M121|HeT [M1-Gv M2-Gv |UM3-Gv UM2-t2 M 1-t2 NM1-t2[NM1-12 Q=M1*(h1-h2)+M3*(h2-hxs)
M1t M2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
NM2-t2
NM3-t
NM2-t

NM1-t (M2-t MM1-t2 rox "

MO021 M121 M121|M021[HeT NM2-Gv |M3-Gv UM2-£2 M1 -2 M-t NM4-t |[Q=M2*(h1-h2)+M3*(h1-hxs)
nNM2-t2
NM4-t2
MMt 13-t

HeT M121 M121|HeT [HeT NM2-Gv |UM3-Gv  [NM2-t2M2-t |IM2-t Q=M2*(h1-h2)+M3*(h1-hxs)
VM2-t2 NM2-t2
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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)
nm2-t2
NM4-t2
MM | 11312
M121 HeT M121|HeT [IM1-Gv |HeT NM3-Gv  IM1-t [UM1-t2| M 1-t2 Q=M1*(h1-h2)+M3*(h2-hxs)
M-t NM1-t2
NM1-t [NM2-t NM1-t2] 7o .
M121 M121 HeT [HeT [MM1-Gv |UM2-Gv |HeT NM2-£2 M1-t2 [HET NM2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
NM1-t [NM2-t M *
MO021+MPANM021+MPU  [HeT [M021|UM1-Gu [IM2-Gu [HeT UM2-22lM1-2 [HeT NM4-t |[Q=M1*(h1-hxB)-M2*(h2-hxB)

OOmiee 3ameyanue Ko BceM mnpumepam. B kadectBe MO21 nnst m3MepeHHs] MapameTpoB
xosoaHoi Bojbl (MIM4) MokeT OBITh HCIIONB30BaH 000N W3MEPUTEIbHBIN MOIYb, BXOJSAIIUN B
mo00# y3en ydera, KOTOpPBIA M3MepsieT HYXHYI0 Temmeparypy. Hampumep, M121, crosmuii Ha
TpyOOIPOBOJIE XOJOJHOTO BOJOCHAOKEHUS y MOTPeOUTENs (€CiIM TOTOBOPHBIMH OTHOIICHHSMHU
MOCTABIIMKA M TIOTPEOHTENs Terja YCTAaHOBICHO H3MEPSTh MapaMeTpbl XOJOAHON BOJBI TaKUM
criocobom), unu M121, crosmuii Ha TOAMMTOYHOM TPyOOIpoBoe Ha ucTouHmMKe Teria (MM3),
IIpU yCIOBUH, YUTO tyz COBIIALAET C t3.

[Tpumepsr cootBercTBYIOT Bepcuu [IO Ttemnocuerunka 2.49 u Oomee mnozguuM. Jlns
MpeNbIAyIIUX BEpCHil HEKOTOphle BapuaHThl HeAocTynHbl. [logpobnee — cMm. paszgen
7.2.3 KonduryprupoBaHue KaHAJIOB y3Jia yueTa.

Tennoc4yeTtunk MKTC. PykoBoacTBo no akcnnyataumu. Yacts |. MUsgaHue 40-e. 18.06.2013.
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