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4 Tennocuerunku MKTC. PykoBoacTBO MO 3KCIUTyaTalluu

BBeneHue

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

[lepen MOHTaXOM H UCHOJB30BAHUEM TEIUIOCUETUHKA BHHMMATEIbHO O3HAKOMBTECH C
HACTOSIIIIUM PYKOBOJICTBOM.

B cBa3M ¢ mnocrossHHONM paboToil MO YCOBEpIIEHCTBOBAHMIO TEIUIOCUETYMKA B €O
KOHCTPYKLHUIO U MPOrpaMMHOE OOecrieueHrne MOTYT ObITh BHECEHbl M3MEHEHUs, HE yXyLIaroline
€ro TEXHUYECKHE U METPOJIOTHUYECKHE XapaKTePUCTHKHU, O€3 MpeABapUTEIbHOIO YBEIOMIICHHUS.

IlepeyeHb MPUHATHIX 0003HAYEHUH ¥ COKpAIIEH Uit

BII — OJIOK MU TaHUSI.

BBII  — 6ok GecriepeOOHOrO MUTAHUS.

AKIT  — aucnnelHO-KJIaBUaTypHAas MaHENb.

DN — HOMHMHAJIbHBIN JUAMETP.

nm — U3MEPUTEILHBINA MOYIIb.

K — U3MEPUTEIIbHBIN KaHAJI JaBJICHUS WU KaHaJ JABJICHHUS.

KTD  — u3MmepuTenbHbIi KaHa!l TEIJIOBOM SHEPTUU.

KP — W3MEPUTEIIbHBIN KaHAJI pacxoJa WM KaHall pacxoja.

KT — U3MEPUTEIIBHBIN KaHAJl TEMIIEPATyphl WM KaHAJI TEMIIEPATypHI.
I — mpeoOpa3oBarTesb JaBICHUS.

[IK — IIEPCOHAJIBHBINA KOMITBIOTED.

[P — mpeoOpa3oBarTesb pacxoja.

I[P — npeobpazoBarenb pacxoda ¢ UMIYIbCHBIM BBIXOJOM.

I[IPD3  — mpeoOpa3oBarens pacxoia MEKTPOMArHUTHBIM.

IIT — npeoOpa3oBaTeslb TEMIEPATYPHI.

PD — PYKOBOJICTBO 10 3KCIUTyaTalUU.

Cb — CHUCTEMHBIH OJIOK TEMJI0CYETUHKA.

TY — TEXHUYECKUE YCIIOBUA.

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

ydeTa TeIJIOBOM HEPTHH M MapaMeTPOB TEIUIOHOCUTEISI B OJTHOW CHCTEME (CHCcTeMe
OTOIUICHUS, CUCTEME TOPSYErO BOJOCHAOKECHUS U T.T.).

2b — DIIEKTPOHHBIN OJIOK.

Q — TEIUIOBasi SHEPIUsl.

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

Gv — 00BEMHBIN pacxo.

h — DHTAJIBITHSL.

P — JIaBJICHHE.

t — TeMIIepaTypa.

w — TEIUIOBasi MOITHOCT.
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1 Mepbl 6e30nacHoCTU

K pabGoram mo MoHTaxy, MOBEpKe, OOCTYKMBAaHWUIO W OKCIUTyaTallid TEIUIOCUYETYMKOB
JOTIYCKAIOTCSL JIMIA, HMMEIONIME HEOOXOIUMYI0 KBATHU(HUKAIMIO, MPOIISANINE WHCTPYKTAX 10
TEXHHUKE 0€30MaCHOCTH U O3HAKOMJIEHHBIE C €r0 HKCIUTyaTalluOHHON JOKYMEHTAIHeH.

HNcTouyHMKOM OMAacHOCTM TIPU MOHTaXE UM OKCIUIyaTallMd TEIJIOCUYETUYMKA  SIBIISIOTCS
ANEKTPUYECKUN TOK, a TAaKK€ TEIJIOHOCUTENb, HAXOIAIIMICA moa AaBieHuem a0 2,5 Mlla u
uMeromuii remneparypy o 160 °C.

[lepen monkimroueHWEM TEIMJIOCUYETYMKOB K DJICKTPUUYECKONW CETH HEOOXOIUMO 3a3€MIIUTH
METAJUTMYECKUN KOpmyc cucteMHoro Onoka ucrnojHenus Cb-04, coennHMB MEAHBIM MPOBOJIOM
ceyeHneM He MeHee 1,5 MM’ IIMHY MECTHOTO 3a3eMIEHHS C PACIONOKEHHBIM B HIUKHEH 4acTu
neBoit 0okoBoil crenku Cb 6onTom 3a3emiuenus. Heo6xoauMo Takxke COeTMHUTH ¢ TPYOOIIPOBOIOM
crienuagbHBIMU IHHAMH 00a (aH1a ucnoyibp3yemMbix M.

MoHTax U IeMOHTaX MpeoOpa3oBaTeIeil pacxoa v JaBJICHUS JOJDKHBI IPOU3BOJIUTHCS MPU
MOJHOCTBIO  OTCYTCTBYIONIEM H30BITOYHOM JABJIICHWH B TPYOONpPOBOJAE ¥  OTKIIOYCHUHU
TEIJIOCYETUHKA OT 3JIEKTPOCETH.

[Ipu MoHTaxe, 0OCTYKMBAaHUHU U TIOBEPKE TEIJIOCUETYMKA JTOJDKHBI cobmonarbest «[IpaBumna
JKCIUTyaTalliu  AJIEKTPOYCTAHOBOK moTpeduteneit», «llpaBuna TexHWUKH O€30MaCHOCTH TMpHU
AKCIUTyaTaI[uH AJIEKTPOYCTaHOBOK noTpeduTeneit» u tpedoBanus ['OCT P 51350.

2 Ha3HauyeHMe TennocyeTYnkoB

Termnocuerunku MKTC (nanee — TeriocyeTunku) npeaHa3HauyeHbl Ui U3MEPEHUs U ydeTa
TEIUIOBOW SHEPTUH, 0OBEMHOTO U MAaCCOBOTO Pacxoja, 00beMa M MacChl, TEMIIEPATYpPhl U TAaBICHUS
TEIUIOHOCUTENISI B OTKPBITBIX W 3aKPBITBIX ~ CHUCTEMaxX  BOJSHOTO  TEIUIOCHAOKEHUS,
TEIUIONOTPEONeHUsI U TEIUIOOTBEIECHUS; OOBEMHOIO MW MAaccOBOIO pacxoja, oObeMa U Macchl,
TEMIIepaTypbl M JaBJICHUS BOJbI B CHCTEMaxX BOJOCHAOKECHUS W BOJOOTBEICHUS; MAaCChl W
MacCOBOTO pacxojia BOJbI, 0OBEMHOTO pacxona, 00beMa, TeMIIepaTypbl U JaBICHUS KHUIKUX CPel
(BOMIBI, MOJIOKA, COKOB, aJIKOTOJILHOM MPOIYKIIMU C COJIEpKaHUEM STUIIOBOro ciiupra A0 60% u ap.)
B TPYyOOIIPOBO/IaX TEXHOJIOTHYECKOTO 000PYIOBAHHUS.

OOnacTh NPUMEHEHHS TEIUIOCYCTYMKOB: KOMMEPYCCKHA M TEXHOJOTHYECKHA Y4ET Ha
00BEKTaX  TEIUIODHEPTreTHYECKOTO  KOMIUIEKCA  IKWJIMIIHO-KOMMYHAQJIBHOTO  XO3MWCTBA U
MIPOMBIIIIJICHHBIX MPEANPUATHH, THHOPMAITMOHHO-HU3MEPHUTEIBHBIC CHCTEMbI, CHCTEMBI KOHTPOJIS H
PEeryIupOBaHUS TEXHOJIOTUIECKUX ITPOIIECCOB.

3 CocTaB M YCTPOUCTBO TensiocyeTYMKa

B cocraB remiocyeTunka BXOIAT:
— cucrtemHslii 6510k (Cb);
— 1o 16 usmepurensHbix Moxayned (MMM), 12 u3 KOTOpBIX MOrYT BKJIIOYaTh B CBOM COCTaB
AJIEKTPOMAarHUTHBIE MIPe0Opa3oBaTEIN pacxoa;
— 10 16 nepBuuHbIX peoOpaszosareneii remnepatypsl (I1T);
— 10 16 nepBuuHbIX peoOpaszoBareneii napiaenus (I11);
— 10 12 nmpeoGpa3oBareneil pacxoja UM CUETYUKOB C UMITYJIbCHBIM BBIXOAHBIM curHaioM (ITPN);
— JMHUM CBSI3U Ha OCHOBE Kalells MapHOW CKPYTKM (BUTOW Hapbl), THO MU JUIMHA KOTOPBIX
OTPEEIIAIOTCS TPOECKTOM.
CBsi3b MEXJy H3MEpPUTEIbHBIMU MOJIYISIMH M CHUCTEMHBIM OJIOKOM OCYILIECTBISIETCS 110
uudpoBomy kanairy oomena ganasivu (LIKOJI).



6 Temnocueruriku MKTC. PykoBoICTBO 10 3KCIITyaTaluu

Hcnonb3oBanue mudpoBoro kaHaiza oOMeHa JAHHBIMU MEXAYy U3MEPHUTEIbHBIMU MOIYISIMU
npou3BojictBa OO0 «UuTenmpubop» u cucteMusiM 0s0koM Terocuetdynka MKTC uckmrodaer
HE0OX0IMMOCTD BBOJIA WHJVBHTyaJIbHBIX KaJIMOpPOBOYHBIX K03 (UIIIEHTOB JUTSL
AJIEKTPOMArHUTHBIX pacxojoMepoB B coctaBe MM (Hampumep, Beca UMITyJbca) MPU HACTPOUKE
[apaMeTpoB y3Jla ydera — TakuX KO3(PQPUIMEHTOB MPOCTO HET. DTO MO3BOJSET HCKIHOYUTH
BO3MOXHOCTh  (hajbCUPUKAIUKM  KOMMEPYECKHM 3HAYUMOM  MHQOpMAalMM, CBSI3aHHYI0 C
HEIPaBWIbHBIM BBOJIOM Beca UMITYJIbCA PACX0I0MEpPA.

B cnyyae nHanuuus B KOHQUIypaluu TEIJIOCUETYMKA PACXOJIOMEPOB «HUMITYJIbCHOTO» THUIIA
JOPYruxX MPOU3BOJUTENEH, HACTpOeUHble KOA(P(UIMEHThl TaKUX PACXOJOMEPOB BBIBOAITCS Ha
aucruier cucreMHoro 6imoka MKTC.

Opun ternocyerunk MKTC moxeT 06cnmykuBath oT 1 10 4 HE3aBUCHMBIX y3JIOB y4eTa.

3.1 CwucrteMHbIN ONOK TenfocyeTYMNKa

CucreMHBIN OJIOK yCTaHaBIMBAE€TCSI HAa CTEHE INOMELIEHUS B YyIOOHOM MJis MOJIb30BATEINs
MecTe. OH BBINOIHSAET (GYHKIMH BBIUYUCICHUS, apXUBUPOBAHUSI JAHHBIX, MOJJIEPKKU UHTEP(EICOB,
ofOecrieunBaeT cTaOMIN3UPOBAHHBIM TUTAHUEM BCE AJIEMEHTHI TEIJIOCUETUHKA.

3.1.1 Bapuant ucnonnenus Ch-04

BrinonHeH B Buie METaUTMUECKOTO HACTEHHOTO mKada pazmepamu 266*285%145 mm:
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Pucl. OOGmmuit Bug u HoMuHaNIBHBIE pazMmepbl Ch-04

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

OcHoBHOM 0110k conepkuT (cMm. Puc2):
— MAaTepHHCKYIO ATy (IJ1aTy BHIYMCIUTENNA);
— OJIOK MUTaHUSI CUCTEMHOT'O OJI0KA M BCEX MOJIKIIOYEHHBIX K HEMY U3MEPHUTENbHBIX MOTyJIeH;
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— AKKyMYJISATOD PE3epBHOTO MUTAHUSA, €CIU OJIOK MUTaHUS — OecriepeOOHHbIN;

— IUIaTy MOAKIIOYCHUHN JUIS MOJICOCIMHEHHs KaOens ceTeBOTo MHUTaHUs, Kabenel JTMHHUNA CBS3H C
M3MEPHUTEITHHBIMHI MOTYJISIMH U KaOeJel pa3imyHbIX HHTEPECcoB;

— TepMOBBO/IBI Ui 3TUX Kabelel;

— TUTaHKY JUTS KPETUICHHSI 3aIIUTHBIX PYKaBOB H/HMJIH KaOeIe.

OCHOBHOH 610K MartepHHckas naata

MAaTa NoAKAIOUSHMI CnoTbl nAar paclIMpeHns -

Enok nutanus
(non naatoti
NOAKAIOYEHMH)

Boar .
3a3eMACHHA AKKynmyaaTop

FepnmoBBOABI

MhaHka KpenAeHUA MeTanopyKasos

Puc2. Pacnomnoxenue anementos Chb-04

MarepuHcKasi IJIaTa COACPKUT MHUKPOKOHTPOJIIEP, YIPABJIAIONIAN TIpoiieccaMu 00paboTKu
JAHHBIX B TEIJIOCUYETYMKE, YHEPrOHE3aBUCHMYIO TAMATh JUIS XPAHEHHS apXUBOB, MHUKPOCXEMY
YacOB pEaJbHOTO BPEMEHH W KaleHIAps C JMTHEBBIM 3JEMEHTOM pPE3CpPBHOTO IMUTAHUS,
unTepdeiicer RS-232 m RS-485.

Ha marepunckoii miare Takxke pasMemniensl (cMm. puc. I'-1 Tlpumoxxkenus ') mecTs CIOTOBBIX
pazbémoB (XS1...XS6) s ycTaHOBKY TIaT PACHIMPEHHS, HATIPUMED:
— ycTpoiicTBa neyatu nmpoTokosioB Ha npuHTep (YIIII) — yctanaBnuBaercs B cinot XSS5;
— IIaThl i 3anucy apxuBoB Ha USB ¢umni-muck — ycraHaBIuBaeTcs B CI0T XS6;
— miatel GSM Monema;
— TUTaTBI PETYITHPOBAHUS TEMITEPATYPHI TETIOHOCHTEIIS;
— miatel uHTep(derica RS-485 (HezaBucumoro ot RS-232);
— miarel uHTepdeiica LonWorks;
— IUIaThl TOKOBBIX BBIX0J10B 4-20, 0-20 unu 0-5 MA (ITTB);
— IUIaThl YacTOTHBIX BBIX010B (ITYB);
— IUTaTHI JUCKPETHBIX BXOIOB;
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— IUJIaThl JUCKPETHBIX BBIXOJOB.

[Inatsl pacmupeHus MoyyyaroT 3JeKTpruueckoe nuranue ot 6soka nuranus Cb uepes ciot u
MOTYT YCTaHaBJIUBAThCS B JIFOOOM CJIOT MAaTEPUHCKOM IUIAThI, €CIIM HE YKa3aHO MHOE.

Bce mnaTtel pacmmpenus, kpome IuiaTthl Juis 3anucu apxuBoB Ha USB  Qudni-nuck,
raJlbBAHMYECKU W30JIMPOBAHbI OT MaTEPUHCKOMN IIaThl KaK MO MUTAHUIO, TAK U 110 UHTEpQEICy.

HomenknaTtypa muat pacuiMpeHHss MOXKET paclIupsThCs, HampuMep, Uil pealln3aluu
Pa3IMYHbIX UHTEP(ENCOB Ui CBA3M C BHEUIHUMH YCTPONCTBAMHU.

Pazpémbl unTepdeiicoB RS-232, USB u LPT BbIXogaT Ha mnpaByro OOKOBYIO CTEHKY
OCHOBHOTO 0JIOKa M 3aKPbIBAIOTCS 3AILIUTHON KPBIIIKOM.

Nutepdericer RS-232 u RS-485 (oTkmrouaromuiicss mpy MOAKIIOYCHUH K pazbemy RS-232)
BXOJAT B 0a30BYI0 KOMIUICKTAIIUIO CHCTEMHOTO Oyioka. OcTaibHbIe MHTEP(PEHCH pean3yroTCs C
MTOMOIIBIO TIAT PACILIUPEHHUSL.

Bbaoxk nuranus Cb moxet ObITh ceTeBbIM Uil OecniepedoitnbiM (BBI).

BBIl oOecneunBaeTr mnuTaHUE TEIUIOCUETYMKA OT BCTPOCHHOTO AaKKyMyJsTopa IIpH
npomnajganuu cereBoro Hanpsbkenus. [lepexmoyenne nuranus MKTC ¢ ceteBoro Ha aBTOHOMHOE U
00paTHO OCYIIECTBIIETCS aBTOMAaTUYECKH, B 3aBUCHMOCTH OT BEJIMYMHBI HANPSDKEHUS B CHIJIOBOM
cetu. Mcrounukom sHepruu it nutanuss MKTC B aBTOHOMHOM peXUME CIIY’KUT BXOJSIIAs B
coctaB Cb axkymynstopHas Oarapes (AKB) ¢ HomuHanpHbIM HampspbkeHueM 12 B u ¢
HOMHMHAJIBHOM 3JIeKTpUuecKoi EMKoCThio 7 nian 12 A*yac (B 3aBUCMMOCTH OT KOoMILIeKTanuu). [Ipu
HeoOxonuMocTH  jomyckaercss npumenenne AKDB ¢ gpyrum  3HaueHMeM  HOMHMHAJIbHOM
anekTpudyeckoil éMkoctu (HO He MmeHee 7 A*yac). O pabore MKTC B pexume aBTOHOMHOTO
IIATAHUS CBUAETEIBCTBYET IIEPUOANYECKOE, IPUMEPHO | pa3 B CEKyHIY, MUTAHUE CBETOIMOIHOTO
nHaukaropa nuranus Ha JIKIIL.

MaxkcumanbHoe BpeMs aBToHOMHOU padoTsl MKTC (T, yac) MoHO oLeHUTh 1o (opmyie:
T=4C/(N+2), tne C — &émKocTh akkymyisTopa B A*gac, N — KOJIMYECTBO H3MEPHUTEIHHBIX
moxynei, noakmoueHHbIX K Cb. Ilpu paGote B aBTOHOMHOM pexume BBII konTpommpyer
Hanpsbkenne Ha AKbB u aBromartnuecku BbikmouaeT nutanue MKTC npu cHwkenun sToro
HanpspkeHus o 11 B s mpenoTBpaiuenus mnepepaspsaa Oatapeu. Ilpu nosiBnenuun pabdoyero
HanpspkeHus B cuioBoi cetu BBII BoccranaBnuBaer nutanue Bcex y3inoB MKTC u mpousBoaut
3apsg AKB.

BHUMAHHUE! Ilpu oTK/II0YeHMH CETEBOr0 HANPSIKEeHUs] HA mepuoj 0oJsiee 7 CYTOK
HeoOxoaumo oTk/JIIOYUTH AKB Bo u30exanue eé mnepepaspsga. Beixox u3 crpos AKBD,
BbI3BAHHBbIH HEUCIIOJIHEHHEM YKa3aHHOI0 TPeOOBaHMsl, He ABJISAETCS FrApaHTHIHBIM ciiy4yaeMm!

Cb MKTC c BBIl nocraBnsercs ¢ ycraHoBiIeHHOW, HO He mnojkiouéHHo AKDB Bo
n3bexxanne e€ paspsga B NIpemdKcIuryaTanumoHHb nepuoa. lloakmouenne AKDB  moimkHO
IIPOU3BOIUTHCSA HEMOCPEICTBEHHO IIEPE BBOJAOM y3J1a Y4€Ta B DKCIUTYaTalMIO, [TOCIIE 3aBEPIICHUS
MOHTaXa W MPOBEPKHU Bcex ero 3meMeHToB. [loakmouaror AKDB, nprucoe1nHuB KpacHYIO0 U CUHIOIO
kojoaku uaymero ot BbBII kabenst cOOTBETCTBEHHO K IOJIOKUTEIBHOMY U OTPULATEIBHOMY
HokeBbIM KOHTakTaM AKDb. Ilonkmiouenne (otkimtouenne) AKDB MoOXHO mpoBOAUTH IpH
BKJIFOUEHHOM WJIM BBIKJIIIOUEHHOM ceTeBoM nuraHuu Cb, npucoequHuB (CHSB) OJHY WMIU 00€
KoJIoKku ¢ KOHTakToB AKD.
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Ha nnare moakaroyenunii pacrosioxens! (cM. puc. I'-2 Tlpunoxenns I):
— DJIGKTPUYECKHE 3aXKUMBbl JUIs TMOJAKIIOYEHHs] ceTeBoro nuranusa 230B, npemoxpanurtenu u
BBLIKJIFOYATEIIh ITNTAHUS;
— DJEKTPUYECKUE 3aKHMBI IS TOJKIIOUCHHS KaOelel JWHUNA CBS3U C HW3MEPUTEITHHBIMU
MoAaynsAMHU, kabenst muHuu RS-485 u np.;
Bce kabenm momBoasTcs K IIaTe MOAKIIOYEHUN Yepe3 TepMOBBOBI, PACIIOIOXKEHHBIE B
HIDKHEH 94acTH OCHOBHOTO OJIOKA.

Aucnieiino-kinasuarypHas nanesb ([KIT) coOpana na nBepie mkada, nMeeT KiIaBUaTypy
(20 xiaBui), 3 cBeTOAMOJA MHIMKALMU PEXKUMOB paOOThl, IUHAMUK U >KUJIKOKPUCTAJUIMUYECKUN
mucruiet ¢ moxacetkoi. Jucruieir mmeetr 4 crpoku mo 20 cumBosioB. [JIKII monkmrodena
OCHOBHOMY OJIOKY ITIOCKMM Kabenem ¢ pazpémom. JIsepma Cb, Ha xoTopoit cmonTupoBana JIKII,
cHaOkeHa 3aMKOM, HpEMSITCTBYIOIIMM CBOOOJHOMY joctynmy BHyTph wikadga Cb. 3a cuér
PE3MHOBOM MPOKIAIKU JABEPLBI B 3aKPHITOM €€ COCTOSIHMM 00ecreynBaeTcsl 10CTaTOYHasl MbUie- U
BJIaro- 3ammura seMmeHToB Chb.

3.1.2 CoxkpamenHas Mmoaupukanusi cucteMHOro 6;o0ka (ucnonnenune Ch-05)

ITo cpaBHenuto ¢ Bapuantom Cb-04 Bapuant Cb-05 umeer MeHblne rabapuThl U BEC, BABOE
YMEHBIIEHO MAaKCUMaJIbHOE KOJMYECTBO Yy3JI0B YydeTa M  KOJUYECTBO MOJKIHOYAEMbIX
U3MEpUTENbHBIX ~ MOJAYyJEH, OTCYTCTBYET  BO3MOKHOCTb  HCIOJIb30BaHHS  BCTPOEHHOIO
OecriepeOoiHOrO 0J0Ka MUTaHUS, OXPAHHOTO IHIIei(a U BRIHOCHOTO IU(PPOBOr0 TEpMOMETPA IS
u3MepeHus: Temneparypsl arMmocdepsl. [lnarsl pacmupenus (He 6oJiee 2-X) MOXKHO HCIOJIb30BaTh
TOJIBKO COBMECTHO C yCTpoiicTBOM mnoaxitoueHuss miar pacmupenus (YIIIP). Ilpu
HE0OX0IMMOCTH MOKHO UCIOJIb30BaTh BHEIIHUN OJI0K 6ecriepeO0HHOro MUTaHusl.

B ocransHoM QyHKIMOHANIBHOCT, CB-05 MOTHOCTHIO COOTBETCTBYET (YHKIIMOHAIBHOCTH
Bapuanta Cb-04, B T.u.:

UCIOJIb3YIOTCSL T€ K€ M3MEPUTEIbHbIE MOJYJIM, MUTaHHE KOTOpPhIX M oOmeH naHHbiMU ¢ Cb

OCYILECTBJISCTCS IO OJTHOW BUTOM Mape;

— uMerTcesa BcTpoeHHble untepdeiicsl RS-232 u RS-485 (xoropeie, B otimune ot Ch-04, moryt
HCI0JIb30BaThCs OJTHOBPEMEHHO);

— OJMHAKOBbBIE JUCIIICIHO-KJIaBUATypHbIE TAHEJIN U OJIMHAKOBOE MEHIO TEIJIOCUETUHKA;

— Hambomnee BocTpeOoBaHHas (PpyHKmus 3amucu apxuBoB Ha USB duom-guck, peaqn3oBaHHAs B
Moaudukanuu Cb-04 ¢ moMo1bio miaThl paclIupeHus, BCcTpoeHa B miaty Beruuciautens Ch-05;

— MOJIHOCTBHIO COBMECTUMOE MpOorpaMMHOE oOecrieueHue i Bcex BapuanToB ucnoiaHenus Ch.

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

Kopmryc Cb-05 BhImoaHeH U3 yIaponpoyHoi miactMacchl. Bun u rabaputHsie pasmepsl Ch-
05 (0e3 yueTa KpeneKHbIX IUIAHOK) TIOKa3aHbl HA PUCYHKE:
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Cb-05 cocTout u3:
— OCHOBaHHMs (3aJHss YacTh KOpIyca), B KOTOPOM pa3MEIlaloTcs BCTPOEHHBIM OJIOK MUTaHuA (B
BEPXHEM OTCEKE) U IjIaTa MOAKIIOYEHUH (B HUKHEM OTCEKE);
— OCHOBHOrO O0J0Ka, COJEpIKallero IUlaTy BBIYMCIMUTENS, WHTEIPUPOBAHHYIO JUCILICHHO-
KJIaBUATypHYIO MaHelb, pa3beMbl HHTepdeiicoB RS-232 u USB, 3akpbiBaeMble KPBIILIKOM;
— KPBIIIKH OTCEKa IUIAThl MOJKIIOYEHUN ¢ TePMOBBOIAMH.

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

Bapuantr Cb-05-0 He mmeer BcTpoeHHOro Onoka mutaHus. s ero paboTel HEOOXOIUM
BHEIIHUI CETeBOM ajanTep C BBIXOJHBIM MOCTOSHHBIM HampsbkeHuem 24 B + 10%. CerteBoii
ajanrTep JOJKEH o0ecreyuBaTh BBHIXOJHOW HOMHHAJIBHBIA TOK, BEJIMYHMHA KOTOPOTO 3aBUCUT OT
konnuectBa N noaxiatodeHHbIX K Cb-05-0 u3mepuTenbHBIX MOJIYyJA€H U pacCuMThIBAETCS IO
dbopmyne [=0,1*(2*N+3), [A].

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

W3meputenbubie Moxynan mnpousBoictBa OOO «Mutenmpubop» mnpeaHazHAadeHbl s
U3MEpEeHusi pacxoia, TeMIepaTypbl M JaBJIE€HUS OKUJIKOCTH. V3MeputenbHble MOAYIU
YCTaHaBJIMBAIOTCS Ha COOTBETCTBYIOIIUX TPYyOOIIPOBOJAX.

OCHOBY H3MEpUTEIBHOIO MOIYNS COCTaBisieT AJIeKTpoHHbIM Onok (Db), k koTOpomy
MOJAKIIIOYAIOTCS NE€pBUYHBbIE IpeoOpa3oBaTenu. OJIEKTPOHHBIM OJOK mpeoOpa3yeT CHUTHAJIBI
MEpPBUYHBIX MpeoOpazoBareieldl B 3HAYEHUS BEIMYMH pacxoja, TeMIepaTypbl M JAaBJICHUS H
nepenaer ux B Cb B nudpoBom ¢opmaTe no coenuajn3MpoBaHHOMY HHTEpQeicy CBsS3U B
¢usnueckux enununax (m>/u, rpagycax Llenscus u xre/cm?). IMo 3aka3y u3MepuTeIbHBIE MOLYITH
MOTYT OBITh OCHaIleHbl UHTEepdeiicoM RS-485, UMIynbCHBIM MIIM YaCTOTHBIM BBIXOJIOM.

WM umeroT pa3inyHble UCHIOJHEHUS U 0003HavatoTcs «Mxyz-k», rae:

X — KOJIMYECTBO BXOJISIINX B €r0 COCTaB MEKTPOMArHUTHBIX IpeoOpaszoBareneit pacxona (0 wiu
1);

— Yy — KOJIMYECTBO KaHAJIOB M3MEpPEHUsS TEMIIepaTypbl, paBHOE MAaKCUMaJIbHOMY UHUCITY
noaxmouaeMbix kK UM npeobpazoBareneit remmneparypsl (0, 1 wiu 2);

Z — KOJIMYECTBO KAHAJIOB U3MEPEHMsI JaBJICHUS, PABHOE MAaKCUMaJIbHOMY YHCIY MOJKIIOYaeMbIX
k UM npeobpasoareneii napnenus (0, 1 wm 2);

k — tun xoncrpykuuu («M15», «M6» unum «K5»).

DNEKTPOHHBIN OJOK U3MEPUTEILHOTO MOJIYJISl MOXKET ObITh YCTAaHOBJIEH HEMOCPEACTBEHHO Ha
anekTpoMarHuTHOM [IP mim Mosker pacnosiaraTecsi OTAEIBHO M noakrodarses K [IP ¢ momombsro
coenuHuTenbHOro Kabens. Ilpusnakom UM ¢ BBIHOCHBIM 3JIEKTPOHHBIM OJIOKOM B €r0 YCIIOBHOM
0003HaYeHUH SABJIAETCS IUTEpa Y.

B coctaB temnocuerurnka BXoAUT A0 16 M3MepUTEIbHBIX MOayJel (B TOM 4ucie — o 12 ¢
npeoOpaszoBarensiMu pacxoja), noakiatodaeMbix kK Cb TemiocdyeTynka BUTHIMU NapaMy IPOBOJIOB.
[To BuTOM mape k u3MmepurenabHoMy Moxaynto oT Cb momaercss rajabBaHUYECKH H30JIMPOBAHHOE
MUTAaHUE U OCYIIECTBIIAETCS JIBYCTOPOHHMH o0OMeH JaHHbIMU. [loJiIpHOCTH MOJKIIOYEHHUS
MPOBOJIOB BUTHIX nap, coeaunstomux Cb ¢ UM He nmeeT 3HaueHusI.

3.2.1 N3mepuTeibHBbIE MOYJIHU C Ipeodpa3oBaTesieM pacxoaa

N3meputenpHbie MOTYIH ¢ TIpeoOpa3oBareneM pacxona obo3Havarotcs M121 u M122. Onn
MMEIOT OJIMH SJEKTPOMAarHUTHBIM TMpeoOpa3oBaTellb pacxoja, JBa KaHaua I H3MEpeHUs
TEMIICPpATYpPbl 1 OAWH WUJIK ABA KaHAJIa IJId U3MCPCHUA JaBJICHHUA.

Takve MOIyaM MMEIOT pa3linyHblEe TUIBI KOHCTPYKIMH, KOTOphle 0003HauaoTcs Kak «MS5»,
«M6» n «K5» (cm. Ilpunoxenme b). Ko Bcem MM MoxkeT mOakItoUaThCs IOTOTHUTEIHHBIN
npeobpazoBaTellb pacxoia ¢ UMITYJIbCHBIM BBIXOJIOM.

3.2.1.1 H3mepuTeabHBbIC MOAYJH C TUIIOM KOHCTPYKuuu US

WN3meputenbHbld  MOAYNb C THUIIOM KOHCTpyKuuu M5 coctouTr w3 nepBUYHOIO
AJIEKTPOMArHUTHOTO IpeoOpas3oBaTessi pacxoda, Ha KOTOPOM YCTAHOBJIEH AJIEKTPOHHBINM OJIOK.
Nameputenpabiii Moayas US umeeT nokanbHy0 GyTepoBKY TpyObl IEPBUYHOTO IIpeoOpa3zoBaTes
pacxosa B 00yacTd 3EKTpoAoB. MoHTax mnpeoOpa3oBaTesiell TeMIepaTrypbl U JaBJiCHUsI Ha
TpyOOIIPOBOJIE OCYILECTBISETCSl CTAaHJAPTHBIM CIIOCOOOM — C MOMOILNBIO TWIb3 M ILITYLEPOB,
BBapeHHbIX B TpyOompoBoa. [loaxmrouenue npeoOpasoBaTeneit Temneparypsl U jnaBieHus k Ob
OCYILIECTBJISIETCSI MOCPEACTBOM IUIAThl MOJAKJIIOUEHUS, YCTaHOBJIEHHOM B kopmyce Ob (cM.
[Tpunoxenue XK). [lns BBoa B kopryc Ob xabenell TMHUYM CBA3HM C CUCTEMHBIM OJIOKOM U Kalenei
noakirouenus [T, I1/] u ITPU cayxaTt repMOBBOIBI.
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N3meputenbHblii MOAYIb ¢ TUIIOM KOHCTpYKIMH 1S npencrasnen Ha Puc3:
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Puc3. OOmwuii Bua, rabapuTHble, yCTAaHOBOYHBIE U IPUCOEAUMHUTENbHBIE pasMepsl UM c
THUIIOM KOHCTpyKumu U5

Tabnuna 1. 'abapuTHble, ycTaHOBOUYHBIE U IPUCOEIMHUTENbHBIE pa3Mepbl UM ¢ Tunom
KoHcTpykiuu M5

DN 25 40 50
d, mm 26 39 50
H, mm 177 209 217
L, mm 158+3 200+3 200+3
D, mm 115 145 160
D1, MM 85 110 125
di, MM 14 18 18
NoTB, T 4 4

Macca, Kkr 5 6 8
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3.2.1.2 H3mepuTeJbHbIC MOAYJIH C TUIIOM KOHCTpYKuuu U6

W3mepuTenbHbIE  MOZYJIb C TUIOM KOHCTpyKuuu M6 coctour U3 MepBUYHOIO
AJIEKTPOMArHUTHOTO IpeoOpa3oBaressi pacxoda, Ha KOTOPOM YCTAHOBJIEH 3JIEKTPOHHBIA OJIOK.
W3meputenbubit  mMonyns M6 umeer  soKanbHYIO — (yTepoBKY — TpyObl  NEPBUYHOTO
AJIEKTPOMAarHUTHOTO  IpeoOpa3zoBaTens pacxoja B oOmactu  anekTpoaoB. KoHcTpykuus
U3MEPUTEIIBHOIO MOJYJISI IPEAYCMaTpUBAE€T IO OJHOMY IOCaJOYHOMY MECTY JJIsl MOJYJIBHBIX
(BcTpanBaeMbIx) mpeoOpa3oBaTeiiell  TemmepaTypsl M fAaBieHud. llogkimiodeHwe — 3THUX
npeobpazoBateneil kK Db ocymiecTBisgeTcs BHYTpU Kopiryca Db ¢ MOMOIIBI0 KJIEMMHBIX KOJIOJIOK,
pacnojyio’keHHbIX Ha 1uiare nojkiaodenus (cM. [punoxenue XX). Bropsie IIT u I1/] (B ciiyuae ux
HCII0JIb30BAHUS) MOHTUPYETCS CTaHIaPTHBIM CLIOCOOOM — B T'MJIb3bl, BBAPEHHBIE B TPYOOIPOBOJI — U
TaKkKe MOJKIoYaTcss K Ob ¢ NOMOIIbIO KJIEMMHBIX KOJIOJOK, PACIOJIOKEHHBIX Ha IjiaTe
noakmoueHus. s BBoga B kopnyc Db kabeneil JIMHUM CBA3M C CUCTEMHBIM OJIOKOM, KaOenei
noakirouenus sroporo 11T u ITPU ciyxaTt repMOBBOIBL.

[IpeoGpa3oBarenu TemmepaTypbl U JaBI€HHS JUIsI MOHTa)Xa BO BCTPOEHHBIE IOCAJOYHbIE
MECTa BBIIIOJHEHBI B MHHHATIOPHBIX Koprycax. Ilpu orcyrctBum IIJI Ha ero wmecto
YCTaHaABJIMBAETCS CIEIUAIbHAS 3arIyIIKA.

W3mepuTenbHbIN MOIYIb C TUTIOM KOHCTpYKIMH M6 npencrasien Ha Puc4:

156 U0

MHTEANPUBOP

QL[S

Pmax=16 Mla
Tmax= 150 C

Bento b Poctuu
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Puc4. OOmwmii Bua, rabaputHble, yCTAaHOBOUHBIE U IPUCOEAUHUTENbHBIE pazMepsl UM c
TUIIOM KOHCTpyKuuu 16

Tabnuna 2. ['abapuTHble, ycTaHOBOYHbIE U IPUCOECAUHUTEbHBIE pasmepbl IM ¢ Tunom
KoHCTpyKuu 16

DN 25 32 40 50 65 80
d, MM 26 32 39 50 65 80
H, mm 178,5 209 210,5 219 232 255
L, mm 200+3 200+3 200+3 200+3 240+3 240+3
D, mm 115 135 145 160 180 195
D1, MM 85 100 110 125 145 160
di, MM 14 18 18 18 18 18
NotB, T 4 4 4 4 8 8
Macca, kr 5 6 6 8 12 14

3.2.1.3 H3mepuTeabHbIC MOAYJH C TUIIOM KOHCTPYyKuuu KS

W3meputenbHbld  MOAYIb C THIOM KOHCTpykimuu KS coctour wW3 NepBHYHOIO
3JIEKTPOMArHUTHOIO IpeoOpa3zoBaTelsl pacxoja, Ha KOTOPOM YCTAaHOBIEH JJIEKTPOHHBIN OJIOK.
W3meputenbubii Moaynb K5 mmeer monHyo (QyTepoBKy TpyObl HNEpBHUYHOTO MpeoOpa3zoBaTelis
pacxoga B oOnacTu 271€KTpoJoB. MoHTaxk mpeoOpa3zoBaTeneil TemIepaTypbl U JaBJICHUS Ha
TpyOOIIPOBOJIE OCYIIECTBIISIETCS CTAHAAPTHBIM CIIOCOOOM — C IMOMOINBIO TI'MiIb3 M IITYLIEPOB,
BBapeHHbIX B Tpybomposoa. [loaxmrouenue npeoOpasoBaTeneit Temneparypsl U jnaBieHus k Ob
OCYILIECTBJISIETCSl MOCPEACTBOM IUIAThl MOJAKIIIOUEHUS, YCTaHOBJIEHHOM B kopmyce Ob (cM.
[Tpunoxenue XK). [lnsg BBosa B kopryc Ob xabeneil TMHUM CBSA3HM C CUCTEMHBIM OJIOKOM U Kabeiei
noakirouenus [T, I1/] u ITPU cayxaTt repMOBBOIBI.

N3meputenbHblii MOAYIb ¢ TUIOM KOHCTpYKIMH K5 npencrasien Ha PucS:



Pucs.
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100

133

0,0,0,

MHTEANPUBOP

Pmax=16 Mla
Tmax= 150 C

a8 Pocau

TTET

140

15

OOwuit Buj, rabapuTHble, YCTAHOBOYHBIE U IIPUCOEIMHUTENbHBIE pa3Mepsl UM ¢
TUIIOM KOHCTpyKuuu K5

Tabnuna 3. 'abapuTHbie, yCTAHOBOUHBIE U IPUCOEINHUTENbHBIE pa3Mepbl UM ¢ Tunom
KoHCTpykimu K5

DN 15 25 32 40 50 65 80 100 150 | 200 | 300
H, mm 275 | 288 | 295 309 | 319 340 359 | 392 | 442 | 507 | 627
D, mm 95 115 135 145 160 180 195 | 230 | 300 | 360 | 485
d, mm 15 23.5 | 31.5 40 50 64 82 98.5 | 140 | 200 | 307
Bap.1| 13543 | 15543 | 160+3 | 200+5 | 205+5 | 21045 | 240+5 | 250+5 | 320+7 | 360+8 | 450+8
;‘1\’4 Bap.2| 140-1,5160-1,5|190-1,5| 200-2 | 2022 | 213-3 | 238-3 | 252-3 | 328-3 |358-3,5| 438-4
Bap.3| 155+5 | 162+5 | 162+5 | 201+5 | 201+5 | 206+5 | 230+5 | 270+7 | 324+7 | 380+10(454<10
D1, MM 65 85 100 110 125 145 160 190 | 250 | 310 | 430
di, MM 14 14 18 18 18 18 18 22 26 26 30
NotB, T 4 4 4 4 4 8 8 8 8 12 16
Macca, kr| 4 6 7 8 10 12 15 22 50 70 125
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3.2.2 N3mepuTebHbII MOIYJIb 0€3 Mpeodpa3oBaTeisi pacxoaa

W3meputenpabiii Moayns M021 sBasiercs moaudukamnueit 6e3 mpeoOpaszoBarens pacxoia v
MpesiCcTaBiIsieT Cco0OM AJIEKTPOHHBIM OJIOK, K KOTOPOMY MOTYT OBbITh HOJKIIIOYEHBl JIBa
npeoOpas3oBarensi TeMmIepaTypbl, JiBa IpeoOpa3oBareisi JaBlIEHHUS, a TakKXKe pacxoloMep C
HUMITYJIbCHBIM BBIXOJOM.

100 140

©,0,0

133

o
WHTE/NPUBOP

100

Pmax=1,6 Ma
Tmax= 150 C

CBenaHo B Poccuu

SEg

Puc6. WsmepurenpHbiii Moayns M021

[Tonkmrouenue npeoOpas3oBaTeneil TeMnepaTypbl U JaBJIEHUS OCYLIECTBISETCA MOCPEACTBOM
I1aThl MOJKIIOYEHUs], yCTaHOBIEHHOU B kopmyce Ob. [[ns BBoaa B kopmyc Db kaGenelt nuHun
CBSI3M C cucTeMHbIM OokoM u kadeneit nonakimouenus 1T, IT/1 u TTPU cnyxat repmosBoibl. CHU3Y
K KOpIyCy MPUCOEIMHEHA HOXKKA U1 KPEIUICHUSI U3BMEPUTEIBHOTO MOTYJIS.

["aGaputHble pa3mMepbl 3TOr0 MOIYJs YKa3aHbl Ha Puc6.
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3.3 MnombGupoBaHue TennocyeTynka

CucremHblif 010k M wu3MepurenbHble Monynu teminocuerunka MKTC onedarsiBaroTcs
wioM0amMu, NPeJOTBpAIIAOIIMMUA  BO3MOXKHOCTh PAa300pKH, NEpelesKu WU IepeHaCTPOUKH
TeriocyeTyrKa 0€3 OUEBUIHOTO UX MOBPEXKICHUS.

3.3.1 IlnomOupoBaHMe U3MEPHUTEIbHBIX MOAYJICH

Ha u3mepuTtenbHble MOAYIIH YCTaHABIMBAIOTCA IIJIOMOBI IBYX THIIOB:
— I[IOCJIE€ IPOBEJICHUS TOBEPKU — IJIOMOBI IOBEPUTEIIS;
— MOCJIE MOHTaXa Ha OOBEKTe — IUIOMObI OpraHM3ald, NPUHUMAIOLIEH TEeIUIOCUETYHK B

OKCILTyaTalMIo.

NnomGupoBoUHan Yawka 3aWNTHAA NNAcTHHA

Mnata
NOQKMKOYeHMH

MecTa Ana n1om6rpoBaHNA  MecTa ana N1oMbrpoBaHua

Puc7. IlnomOupoBanme H3MEPUTEIHHBIX MOIYJICH

[Tocne mpoBeneHus noBepku i mioMouposanus UM cnenyert:
— YCTaHOBUTb Ha IJIATy MOJKIIOYEHHH 3allUTHYIO IJIACTHHY, KOTOpas 3aKpbIBaeT OTBEPCTHS,
CITy’)Kallue JJIsl J0CTYIa K KHOIIKE CHATHS 3alllUThI;
— 3aKpenuTh 3alMUTHYIO IUIACTUHY BHUHTaMHM, HA OJHOM U3 KOTOpPbIX YyCTaHOBJIEHA
IJIOMOMPOBOYHAS YaIlIKa;
— YCTaHOBUTH IUIOMOY C OTTUCKOM M€YaTH MOBEPUTENS B INIOMOMPOBOUHYIO Yaliky (cM. Puc7).

[locne mpoBeneHHs MOHTaXHBIX pabOT U MPOBEPKH PAOOTOCIOCOOHOCTH TEIUIOCUETYMKA
HEOOXOJIMMO 3aKpbIThb KpBIIKY Kopmyca Ob, 3aBepHyTh UeThlpe KpENeXHbIX BHUHTA U
OIIOMOMPOBATh OJMH UM HECKOJIBKO U3 HHX.
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3.3.2 IliiomOupoBaHue CHCTEMHOr0 0JI0KA

[Tnom6upoBanue cuctemuoro 6;10xka MKTC ocymecTBiseTcst mociie moBEpKH TEIUIOCYETIHKA
MMOBEPHUTEIEM, a IOCJIC MOHTaXKa W HAJIAIKA — TMPEACTABUTENIEM OpTraHHW3allH, MPHHUMAIOIICH
TEIUIOCYETYHK B IKCIUTyaTaIHIO.

3.3.2.1 IlnomOupoBaHue cucTeMHOro o6Jioka (ucnosanenue Ch-04)

3amuTHeIN nepexitodarens «l[loBepurens» SAl, 6mokupyroUuMil J0CTYN K METPOJIOTUYECKUM
napamerpam CBb, pacrnosioxkeH Ha 00paTHOM cTopoHe ero maTepuHCKo# matel. [Ipu Beimycke Ch
MKTC w3 mnpous3BojACTBa ATOT HepeKoyaTellb CTaBUTCS B monoxeHue «Ony. [ns
npeaoTBpallCHUA HCCAHKIMOHUPOBAHHOTO AOCTYIIAa K HEMY BHHT KPCIIJICHUSA MaTCpHHCKOﬁ IJ1aThl
OTEeYaThIBAIOT IJIOMOOI MOBEPUTENS, KaK OKA3aHO HA CJIEIYIOIIEM PUCYHKE CJeBa.

Mhara 3alluTHbIA NepeKAodaTens

Mecte AnA NAOMBHUpOBaHKA ToAKARHEHMIF "MOHTaNHBI"

: OrsepcTia ang
./ NhoMBupoBaHns ABEpLb!

Puc8. IlnombOupoBaHue cucTeMHOTro Oy0Ka (clieBa — IOBEPUTETIEM, CIIPaBa — IIPH MOHTAXE)

3amuUTHBIM  nepexiarovarenb «MOHTaXHBIM» paclojioKeH Ha IUlaTe MOJIKIOYEHUH
CUCTEMHOI'0 0JIOKa TEIIOCUETYUKA.

[Tociie HacTpoMKM BCEX MAapaMeTPOB TEIUIOCUETYMKA, IS 3alUTHl 3THUX MapaMeTpoOB OT
U3MEHEHMsI NPEJCTaBUTENIb OpraHu3aliy, MPUHUMAIOUIEH TEeIJIOCYETYUK B OSKCIUTyaTalulo,
JIOJIKEH:

— IMOCTaBUTh 3alIUTHBIA nepekiitouatesib «MoHTaxHBIN» B nojoxenue «On». KonTponb 3a
MOJIOKEHUEM TIEPEKIIIoYaTelisl OCYIIECTBISETCS C OMOUIBI0 MEHIO TEIJIOCYETUMKA (CM. pa3zies
9.2.2.1);

— 3aKpbITh AOCTYH K 3aIIUTHOMY Mepekitodarento « MOHTaXHbIH» OJHUM U3 TPEX CIIOCOOOB:

— YCTaHOBUTb 3alllUTHYIO KPBILIKY Ha MepeKIoyarelib, 3auKCUpPOBaTh €€ BUHTOM
C IJIOMOMPOBOYHON YAIIKOW U OlleyaTaTh BUHT INIOMOON;

— YCTaHOBHUThH 3alUTHYIO KpBIIIKY Ha IEpeKiiouaTenb, 3apUKCUpPOBATh €€
IJIOMOMPOBOYHBIM BHHTOM, IPOIYCTUTH NPOBOJIOKY Y€pPE3 OTBEPCTUE B 3TOM
BUHTE W Ojmkaiiiee CBOOOIHOE KPEMEKHOE OTBEPCTHE CHUCTEMHOTO OJIOKa U
OTUIOMOMPOBAaTh HABECHOM TIOMOOIA;

—  OIUIOMOWPOBATH JABEPIY CUCTEMHOTO OJIOKAa HABECHOMW TUIOMOOM, MCIIONB3YS ISt
ATHUX LeJIel OTBEPCTUSI HA OCHOBHOM OJIOKE U JABEpIIE.

OOpaTuTe BHUMaHHUE, YTO B IMOCJIEIHEM cilydae 3arpynaHsercs oOciyxuBanue Cb (3ameHa
MJIAaBKOM BCTaBKH MPEIOXPAHUTENCH, 3aMEHA aKKyMYJIATOpa U T.1.).
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3.3.2.2 IlnomoOupoBaHue cucTeMHOro o6jioka (ucnosaHenue Ch-05)

[Tpu Beimmycke Cb MKTC u3 npousBoacTBa 3amuTHBIN nepexntodarens «[losepurens» SA1
cTaBuTCs B moJioxkeHue «Ony». [lns mpenorBpamieHusi J0OCTyHa K HEMY IUIaTa BBIYMCIUTENS
OTIEYaTHIBACTCS TUIOMOO MOBEPUTEIIS:

MecTo gna nnombuposaHua

3amUTHBIM  nepexiarovarenb «MOHTaXHBII»Y  PAcloNoXkeH Ha IJIaTe IMOJKIIOYEeHUN
CUCTEMHOI'0 0JIOKa TEIIOCUETYUKA.

[locne HacTpoWKHM BceX MapaMeTpOB TEIJIOCYETUMKA, JUISl 3allUThl 3TUX MapaMeTpoB OT
M3MEHEHHUs NIPEACTaBUTENb OpraHU3aliy, IPUHUMAIOIIEH TEIJIOCUETYHK B SKCILTyaTalUIo, JOJIKEH
MIOCTaBUTh 3allUTHBIM mepekmouarens «MoHTaxHBI» B mnojoxeHue «On». Kontposp 3a
IIOJIOKEHUEM IIEPEKIIIoUaTelsl OCYILIECTBIISIETCS ¢ IOMOIBIO MEHIO TEIIocYeTYHKa (CM. pasfel
9.2.2.1). docTtymn K 3alIUTHOMY Iepekiroyarento «MOHTaXHBIN» 3aKpbIBa€TCS KPBIIIKON OTCeKa
IIJIATHI OIKIIFOUYECHHM.

[IpaBplif HWOKHUI BUHT KPEIUIEHHWS OCHOBHOTO OJIOKa M JBa BUHTA KPBIIIKM OTCEKa IJIAThl
MOAKIIIOUEHUH TIIOMOUPYIOTCS HABECHOM TIIOMOOH CIIEIYIOLIUM CIIOCOOOM:

3aznywka

BuHmb

— IUIOMOMpPOBOYHAs IPOBOJIOKA IIPOJEBAETCS 4Yepe3 OTBEPCTHE B 3arIylIKe U OTBEPCTUE B
yriyOJIeHUH 10| FOJIOBKY BUHTA, KOTOPHIM OCHOBHOM OJIOK KPEMUTCS K OCHOBAHMIO;

— 3arjiylikKa BCTaBisieTcs B yriyOneHue u GuKkcupyercs MyTeM CKpy4YMBaHUS IPOBOJIOKHU;

— IMPOBOJIOKA MPOJIEBAETCS Yepe3 MIIOMOMPOBOYHbIE BUHTHI M Ha HEE HaBEIIMBAETCA IIoMOa.
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4 XapaKkTepuCcTUKMU TensiocyeTYmKa

4.1 TexHMYeCKUe XapakTepUCTUKHU

Homunaneubie nuamerpsl (DN) 351eKTpOMarHUTHBIX IEPBUYHBIX peoOpa3zoBaTesell pacxoaa,
HaumeHbInee (Gvmin) ¥ HanbOombIIee (Gvmax) 3HAYCHHUS U3MEPSEMBIX TETUIOCYECTUUKOM OOBEMHBIX
pacxo/10B B 3aBUcUMOCTH OT DN U OT JMHAMHYECKOro Auana3oHa U3MepeHus 00beMHOI0 pacxoja
D = Gvmax / Gvmin, IpuBeIcHbI B Ta0OHIIE 4:

Tabnuna 4. Jluana3oHsl U3MEPSIEMbIX PACX0/I0B

3HavyeHne 00bEMHOTO [Tepenan
pacxoja, Ipx KOTOPOM | JaBJIEHUs Ha
DN Gvmax, Gvmin, nepernaz JaBjieHus Ha I1P mpu
M3 /g M3 /g I1P He npeBbIIIaET Gv= Gvmax
0,01 MlITa, He Ooiree,
M /a MIla
npu npu npu
D=1000 | D=500 | D=250 () 2 () (2)
15 6 0,006 0,012 0,024 6 0,005
25 16 0,016 0,032 0,064 13 16 0,015 | 0,005
32 25 0,025 0,05 0,10 20 25 0,015 | 0,005
40 40 0,040 0,08 0,16 33 40 0,015 | 0,005
50 60 0,060 0,12 0,24 60 60 0,01 0,005
65 105 0,105 0,21 0,42 105 105 0,01 0,005
80 160 0,16 0,32 0,64 160 160 0,01 0,005
100 250 0,25 0,5 1,0 250 0,005
150 600 0,6 1,2 2.4 600 0,005
200 1000 1,0 2,0 4,0 1000 0,005
300 2500 2,5 5,0 10,0 2500 0,005

(1) — ana UM c tunom xoncrpykuuu US wium 16;
(2) — ana UM c tunom xoHctpykuuu KS.

JInHaMU4eCKUil Juama3oH uaMepeHus 00beMHOTO pacxoaa D = Gvmax / Gvmin BEIOHpaeTCs U3
psaa: 1000, 500, 250, 100, 50.

3Ha4YeHne NOTePh JAaBJICHHS IS TPOM3BOJILHOTO PACX0/1a OTPEAEIIeTcs o hopmyIie:

AP = APGvmax ° (GV / GVmax )2,

rne APGvmax — Tepeman IaBieHWs NP MaKCUMAIBHOM pacxoje (TOCIeIHHE JBE KOJOHKH
TaOJHIIB).

Juana3on u3mepenus temnepatypsl Teronocurens —ot 0 °C no 150 °C, ot 0 °C no 160 °C.

Pa3HocTh TeMiiepatyp TEIIOHOCUTENS B MOAAIONIEM U 0OpaTHOM TpyOOIpoBogax — OoT Atmin
no 150 °C.

JnanazoH u3mMepeHus aaBieHus terionocutens — ot 0 go 1,6 (2,5) Mlla.
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Cremnenp 3amuThl OT Bo3nencTBus okpyxatomei cpenbl mo ['OCT 14254-2015: cuctemMHBIX

6noxoB MKTC — IP54, uzmeputensubix moayineit — [P65 (onuuonansho — [P68).

MOHIHOCTB, HOTpe6J'I$IGMa$I COCTaBHBIMH YaCTAMMU TCIIJIOCUCTUMUKA, IPUBCACHA B Ta6J'H/IIIC 5:

Ta6muma 5. [oTpebisiemas MOIITHOCTh

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

Macca cocTaBHBIX YacTel TEIJIOCUETYNKA MPUBEIeHA B Ta0IHIE 6:

Taonuia 6. Macca coCTaBHBIX YaCTEH TEIIOCUETUHKA

CocraBHasg 4acTh
Macca, He 6onee, KT
TEIIOCYCTUHKA
Cb (6e3 akkymysiTopa) 5 (1,2 nnsa CBh-05)
MI121 B 3aBHCHMOCTH OT DN
(cm. Tabnuuel 1, 2, 3)
MO021 1

Hopma cpenneit HapaOOTKM Ha OTKa3 TEIUIOCYETYMKOB

Cpennuii cpok Ciry>k0bI TermiaocueTdukoB 20 JeT.

4.2 YcnoBwus aKcnnyatauuum

Pabounit quanazon Temneparypsl okpyxkaromiero Bozayxa s Cb, °C:

Pabouwnit quana3zon Temmneparypsl OKpykaromiero Bo3ayxa mis UM, °C:

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

HoMunHaneHOE HanpskeHue CUII0BOM cetH, B:

Pabounit quana3on HanpspKeHUs CUIIOBOM cetu, B:

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

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

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

JliHa npsIMOJIMHEMHBIX Yy4aCTKOB TPyOOIIpoBoa 0€3 MECTHBIX
TUAPABIMYECKUX COMPOTHUBIICHHUH (TPyOOTIPOBOIHASI apMaTypa U Jp.
yCTpoiicTBa) 110 peoOpa3oBaTelis pacxo/ia, He MEHEEe, MM:

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

C YYETOM TEXHHUUYECKOTO
00CITy>)KMBaHUS, PETJIAMEHTUPYEMOTO PYKOBOJICTBOM T10 3kcruryaTaruu, 100000 q.

ot —20 no +55
ot —20 o +70
93

ot 84,0 no 106,7
230

ot 184 o 253
ot 161 mo 276
50+1

400

1,6 (2,5)

2,5 (4,0)

ot 0 o +150 (+160)
3 DN

1 DN
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MeHEee, MM:

HomyctuMasi ynenbHasi 3J1€KTpudecKas MpOBOJAUMOCTb U3MEPSEMOM ot 0,001 mo 10
XKUIKou cpenbl, Cm/M:

4.3 @yHKUMOHaNbHblIe BO3MOXHOCTHU

TennocyeTynku, B 3aBUCUMOCTHM OT MOHT@XHOW M HACTPOEUHOM KOH(UIYypaluu,
o0OecrieunBalOT M3MEPEHHE, BBIUMCIEHHME, BBIBOJ Ha JUCIUIEM M Iepeadyy B CHCTEMBbI cOopa
JAHHBIX, KOHTPOJISI U PEryIMPOBAaHUS TEXHOJOTUUYECKHUX MPOIECCOB Clenyomeld nHhopMauu st
KaKI0ro YV:

— CYMMAapHOTO OTIIYILIEHHOTO/IOTPEOJIEHHOr0 KOJMYECTBA TEIUIOBOM 3HEPruM (B TMTaKaJOPUSX)
HapacTarolUM UTOIOM;

— CyMMapHbIX o0beMa (B KyOMUECKHX METpax) W Macchl (B TOHHAX) >KMJIKOCTH, IPOLIeNNIeH 1o
KaXKJIOMY TpyOOIIpOBOAY, HApACTAIOIIUM UTOTOM;

— CYMMAapHOTO BpeMeHH (B 4acax) HapaOOTKH TEIIOCUETYMKA (BPEMEHU HAKOILJICHUS KOJIMYEeCTBA
TEIUIOBOM PHEPrUH) U CYMMAapPHBIX BPEMEH OTKA30B B KAJI0M Y'Y, HapacTArOIIUM UTOTOM;

— CYMMAapHOTO BpPEMEHM HaKOIUIeHUsI O00beMa M MacChl JKUJIKOCTH B KaXJOM TpyOOmpoBoie
HapacTarolUM UTOIOM;

— TEKYILEro 3Ha4eHUs TEIUIOBOI MOIIHOCTH (B FUTAKaJIOPUSIX B 4ac) B KaxaoM YV,

— TEKYILEro 3HayeHus: 00bEeMHOro (B KyOMYECKHMX METpax B 4Yac) U MaccoBOro (B TOHHAaX B yac)
pacxo/a KUAKOCTU B KayKJIOM TPYOOIIPOBO/IE;

— TeKyIlero 3HaueHus TemmepaTypbl (B rpanycax Llenbcusi) u  fmaBieHuss >KMIKOCTH (B
TEXHUYECKUX aTMochepax abCOIIOTHBIX) B KaXKJIOM TpyOOIIPOBOJIE;

— TEKYILEro 3Ha4eHUs pa3HOCTU TEMIIEpaTyp B MOJAIOLIEM U 00paTHOM TPyOOIpOBOIax;

— TEeKYILEro 3HaueHus TeMIepaTypbl HApYKHOro Bo3ayxa (IpU HaJIMYUU COOTBETCTBYIOLIEIO
JaTynKa);

— JIaTbl U BPEMEHU;

— uHpopmauuu o MOAUPHUKALMU TEIJIOCUETYUKa, €ro 3aBOJICKOM HOMEpE, HaCTPOEUYHbIX
napamerpax, KOH(QUTrypaluu U COCTOSHUY;

— JIaHHBIX U3 apPXUBOB TEIJIOCUETUHKA.

IIpu oroOpakeHMH Ha JAMCILIEE JOMOJIHUTENBHO MOTYT MCIOJIb30BAaThCS CIIETYIOLIUE
pa3MepHOCTU (U3MYECKUX BEJIWYHMH: TUTaUKOYJIM W MEraBaTT-4achl JUIsl KOJUYECTBAa TEIUIOBOM
SHEpPruy; TEeXHUYECKHEe aTMocdepbl U30bITOUYHbIE U MEranackald JUis JaBJCHHs; MEraBaTThl JUIs
TEIIOBOM MOIIHOCTH.

TennocueTunky 06ecreynBalOT apXUBUPOBAHUE B SHEPrOHE3aBUCUMON MaMsTHU CIEAYIOIINX
apaMeTpoB:

— II0YacOBOr0, MOCYTOYHOTO W IOMECSYHOTO KOJIMYECTBA TEIJIOBOW SHEPrUM B TUraKaJlOpHUsX
(HapacTaroIIM UTOTOM);

— I0YacOBOr0, IOCYTOYHOTO U IIOMECSIYHOTO 00beMa U Macchl (HapacTalolUM HTOTOM)
TEIJIOHOCHUTENSI B KyOUYECKUX METpax U B TOHHAX COOTBETCTBEHHO;

— CpelHEYacoBbIX, CPEAHECYTOUHBIX U CpeJHEMECSYHbIX TemmepaTyp (B rpagycax llenbcus) u
JABJICHUN TEIUIOHOCUTENS (B TEXHUUECKUX aTMoc(epax adCOIOTHBIX);

— CpEelHEYacOBbIX, CPEIHECYTOUHBIX M CPEAHEMECSUHBIX TEMIIepaTyp OKPYKaIOLIero BO3AyXa
(npu Hanuuuu TepmonpeoOpazoBaTelis) B rpagycax Llenbcus;

— BpEMEHHU HapaOOTKH TEIJIOCYETUHKA B Yacax;

— BpEMEHH Hauaja U OKOHYaHUs COOBITUI U OIIMOOK (HEMCIPAaBHOCTEM), a TAK)KE UX KOJa.

EMKOCTb apXHBOB COCTaBJISET, He MeHee (B BapuUaHTe MCHOJIHEHHS A2 CHCTEMHOTO OIIOKa):
novyacoBoro — 120 cyrok, mocyrouHoro — 16 Mecsien, nmomecsyHoro — 20 JeT, AMarHoCTUYECKON
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uHpopmanuuu — 7936 3anuceid. B npeapiaymux BapuaHTax UCHOJHEHUS: [I0YAacOBOro — 45 CyToK,
MOCYTOYHOTO — 12 MecsreB, moMecsyHoro — 12 ner, auarHoctudecko wHpopMammu — 7936
3anucei.

[Ipu OTKIIOYEHUH CETEBOrO MUTAHUS BCS MHPOpMALMs, 3alllCaHHAas B apXUBBI, COXPaHAETCS
B DHEPrOHE3aBUCHUMOM MMAMSTH TEIUIOCUYETUHKA HE MeHee 12 jerT.

OTtoOpakeHre Ha TUCIUIEe HAKOIJICHHBIX KOJIMYECTBA TEIJIOBOM 3HEpPruM, Macchl U oObema
u3MepseMoil cpeibl Opu  HauOOJBIIEM pacxole M HaubOJIbIIEH pa3HOCTH TeMIlepaTyp
ofecrieunBaeTcsl B TEYEHHE BCETO CPOKa SKCIUTyaTalluy TEIIoCYeTUynKa 6e3 Bo3BpaTa B HYJIb.

Ilena wmupaamero paspsjga Npud OTOOpPaKEHWHM HA JAUCIJIEE HAKOIUICHHBIX KOJMYECTBa
TEIUIOBOM HSHEPTrHU, MAacChl U 00beMa HU3MEPSIEMOW CpeIbl COOTBETCTBYET, MO MEHBIIEH Mepe,
KOJIMYECTBY TEIUIOBOW PHEPrUM, Macchl U 00beMa COOTBETCTBEHHO, U3MEPEHHOMY 3a 1 CeKyHIy
MpU HauOOJIBIIIEM PACX0JIE€ M HAMOOJBIIEH pa3HOCTH TEMIIEPATYP.

B kauectBe unTepdeiica npu oOMeHe JaHHBIMH TEIUIOCYETYHKA C KOMIBIOTEPOM U JPYrUMU
BHEIIHUMH YCTPONCTBaAMHU HCHONb3Yyl0TCa uHTepdeiicl RS-232, RS-485, a rtaxke Modbus,
LonWorks, coroBbiii Mozem, Ethernet um np. mpu ycnoBUM KOMIUIEKTallMM TEIJIOCYETUHKA
COOTBETCTBYIOIIMMH IIaTaMU PacIIMpPEHUsI WU peoOpa3oBaTensiMu HHTEp(PEncoB.

TemnocueTunky 06ecreYnBaIOT BblIAaUy IO MEPEUYUCICHHBIM HHTepdeiicaM 3HaueHUM Bcex
U3MEPSEMbIX BETMUYMH U BCEX aPXUBHBIX JaHHbBIX.

[To 3aka3y moTpeOuTess M3MepUTeNbHAsE UHPOPMALMs MOXET ObITh MPEJCTAaBJIEHA B BHJE
OJIHOTO WJIK HECKOJIbKMX THUIIOB BBIXOJHBIX JEKTPUUECKUX CUTHAJIOB:

— IIOCTOSTHHOTO TOKa B auamasone 0-5 MA, 0-20 MA, 4-20 MA o I'OCT 26.011;

— wyacrtotHoro curtaina B guanaszone 0-10000 I'y mo 'OCT 26.010;

— HMIIYJBCHOTO CHUTHAJIa C 3aJaHHBIM BECOM MMITyJibca (MaKCHUMallbHasi 4acTOTa CJEAOBAaHUSA
UMITyJbCOB — He 6osee 90 ['m).

4.4 MeTponormyeckme xapakTepucTuKu

[Ipenensr nomyckaeMol OTHOCUTENIBHON NOTPEIIHOCTH IIPU U3MEPEHUN TEIUIOBOW DHEPTHH B
3aKpBITHIX CUCTEMaX TEIJIOCHA0KEeHUs, Yo:
— qs kiacca 1: £(2+4-Atmin/At+0,01-Gmax/G);
— qs kacca 2: £(3+4-Atmin/At+0,02-Gmax/G);
rae Atmin — HauMEHblIEe 3HAYEHHE PA3HOCTU TEMIlepaTyp B IMOJAlolleM M OOpaTHOM
TpyOonpoBoaax. Atmin = 2 wian 3 °C B COOTBETCTBMM C aHAJOTMYHBIM MapaMeTpPOM KOMILIEKTa
npeoOpas3oBaresneii TeMrnepaTypsbl.

[Ipenensl AOMycKaeMOW OTHOCHTEIHHOW IMOTPEIIHOCTH TEINIOCUSTYHKA IPU U3MEPEHUSIX
obrema (oObeMHOro pacxoma) Oxpv M Macchl (MaccoBOro pacxoja) OxpM TEIIOHOCHUTEIS,
obecrieunBaembie  ocHOBHBIMU KP ¢ mpeoOpazoBarensmu pacxonma tuma [IPD B nuamazone
pacxomoB Gmin < G < Gmax, COOTBETCTBYIOT 3HAUCHHUSM, YKa3aHHBIM HUXKE, %o:

TS KJ1acca TOYHOCTH 2: (2 + 0,02-Gmax/G), Ho He Oonee £5;
TS KJ1acca TOYHOCTH 1: (1 + 0,01-Gmax/G), Ho HE Oosiee +3.5;

s kinacca togdocty 1C: (1 + 0,01-Gmax/G), mpu G > Gmax / 100,
+ 2 npu G < Gmax / 100;

JUI Kitacca ToudoctH 1D:  £1;
i1 kimacca Toudoctd 1E:  £0,5;

I Kimacca Tounoctw 1F: £0,25.
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[Ipenensl gomyckaeMoil OTHOCHTEIBHOW MOTPEIIHOCTH TEMJIOCYETUYHKA IMPU H3MEPEHHSIX
obbema, wMaccel, OOBEMHOTO H MAacCOBOTO pacxo/ia TEIUIOHOCUTENs, 00eCleuynBaeMbIX
JIOTIOTHUTEIbHBIMUA HM3MEPUTENIbHBIMU KaHAJIaMU Pacxojia, JAOJDKHBI COOTBETCTBOBATh 3HAUECHUSIM
MPEACIIOB JOMYCKaeMOW OTHOCHUTEIHHOW MOTPENIHOCTH M3MEpeHus o0beMa, MacChl, 00bEMHOTO U
MaccoBoro pacxona IIPU, ucnonbdyembix B gomonHutenbHbIx KP. Jlomyckaercss nmpumeHeHHe
yKa3aHHBIX B cienytomieid Ttadmune [PV, mMerommx 3HaueHWE OTHOCHUTEIBHON MOTPEIIHOCTH
u3MepeHus 00beMHOT0 pacxojia TerjaoHocuTensa He 6onee 2% B nuanazoHe 1 < Gmax/G < 50 (ans
[TPU tunma ITPOM u US800) wiu 1 £ Gmax/G < 25 (17151 OCTaJIbHBIX TUIIOB, HE MPeJHa3HAYEHHbIX
JUIS U3MEPEHUS PACcX0/1a TEIIOHOCUTES ):

Taonuma 7a. Tunsr [IPU

Tun 1PN PeructpanuoHubiii HOMEp
[IPOM 17858-11
US 800 21142-11
TOM 24357-08
MTK, MTW, MTH 48242-11
BCX, BCXn, BCT', BCI'n, BCT 40607-09
BCXH, BCXHn, BCI'H, BCTH 40606-09
[Tynbcap 63458-16

Juig  u3MepeHuss ~ TeMIepaTypbl  TEIUIOHOCUTENS  HCIHOJIB3YIOTCS  IUIATUHOBBIE
TepMoripeoOpa3oBaTesd conpotuBieHuss kiaccoB gonycka A u B mo ['OCT 6651-2009 c
HOMUHAJILHOM cTaTudeckod xapaktepuctukoir Pt100 (a = 0,00385 °C71). [lo 3aka3zy
M3MEpUTENbHbIE MOIYJIM MOTYT OBITh HACTPOEHBI JJISl UCIIOJIb30BaHUS TEpPMOIpeoOpazoBareiei ¢
HCX 10011 (o= 0,00391 °C ).

Jlis u3MepeHusi TemrepaTyp OJHOBPEMEHHO Ha IOJAIOLIEM M 0OpaTHOM TpyOOIpoBOJaX
00s3aTenbHO KcIoJib30BaTh KOMIUIEKTHI [T ykazanHbIx THNOB. B ocTtanbHbIX ciydasx (Ha Ipyrux
TpyOOIIpOBOIaX WM Ha MOJAIOUIEM TPYOOIIPOBOJE IPU OTCYTCTBUU 00paTtHOTO) mpumMensitorcs [1T
C UH/IMBU/lyaJbHBIMU XapaKTepUCTHKaMHU, JIn6o oTaenbHble [1T u3 xommiekros [1T.

[Ipenensl nomyckaemoit abcomtoTHOW mnorpemHocTd [T, wcnonb3yeMbIX Npu HU3MEpeHUuun
TeMIIepaTypbl HE JOJDKHBI mpeBbimnaTh 3HaueHus Oy = (0,60 + 0,004 |t|) °C. B cocrae MKTC
BO3MO>KHO HCIIOJIb30BaHUE CIAEAYOMNX KOMILIEKTOB [1T:

Taonuma 76. Komruiextst [1T

Tun xomrIuiekTa PerucrpanuoHHbIii HOMEp

KTIITP-04, KTTITP-05, KTIITP-05/1 39145-08
KTIITP-01, KTTITP-03 46156-10
TCII-H 38959-17
KTC-b (IlounT) 43096-15
KTCII 45368-10
TCII-01, TCII-02, TCII-03, TCII-04, TCII-05, 49258-12
TCII-06, TCII-07

TCII-0193, TCII-1293, TCII-1393, TCII-1193, 56560-14
TCII-1195, TCII-0196, TCII-0395, TCII-0397

KTCII-0193, KTCII-0196 33010-12
KIATC 56651-14
KTCII-H 38878-17

[Ipenen pomyckaemoil aOCOMIOTHOM TOTPEIIHOCTH TEIUIOCYETYHKA TPU  H3MEPEHUHU
TEeMIIePaTyphl TEIJIOHOCUTENSI O3 yueTa MorpenrHoCcTH TepMoripeoOpazoBareneit pasex +0,02 °C.
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st m3amepenust nasienus B TpyoomnpoBoie B MKTC ucnons3yrores [1/] cnenyromux THIOB:

Ta6muma 78. [IpeoOpa3oBaTenu naBiIeHUS

Tun [1/] PeruncrpannonHsslii Homep

MUNJIA-15 50730-17
MUIA-/I1-1211 17635-03
MUIA-/I1-1311 17636-17
N1 (ITounT) 26818-15
ANP-10 31654-14
ANP-10U, A1P-10P 70286-18
CIB 28313-11
I[NATBX-1 43646-10
JJAM-03T-J11 55928-13
Kopynn 47336-16
OBEH I1/1100M1 56246-14
Candup-22MP 67228-17
Cangup-22MIIC 66504-17
HT 26817-18
MTI101 32239-12
MBS 3300, MBS 3350, MBS 4003 56237-14
MBS 1700, MBS 1750, MBS 3000, MBS 3050, 61533-15
MBS 33, MBS 3200, MBS 3250, MBS 4510

APZ 62292-15

Kpowme toro, nonmyckaercst npuMenenne TeHzoMerpuiaeckux (MoctoBbix) [II-MKTC-T u I1/I-
MKTC-M, noepka KOTOphIX ocyuiecTBisierca B cocrae UM cornacno noxkymenty MIT 208-026-
2019 «I'CH. Temnocuerunkun MKTC. Metoauka moBepkum».

[IpuBeneHHas MOTPEIIHOCTh IPU U3MEPEHNUHU JaBJIeHUs He TpeBblaeT +2%.

OTHOocUTeNbHAs MOTPEIIHOCTh BHIYUCIUTENbHBIX KaHAJIIOB KOJIMYECTBA TEIUIOBOM SHEPrUM HE
npessimaet + 0,1%.
OTtHocuTeNnbHAs MOrPEHIHOCTh IPYU U3MEPEHUH BpeMeHU HapaOboTku He npesbimaet + 0,01%.

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

[TorpemHocTs TEMIOCUETYMKOB HE JOJDKHA BBIXOAMTH 3@ IPEIENbl yKa3aHHBIX BBIIIE
3HAYEHUN NpU SKCIUTyaTaluu TEIUIOCYETYMKAa B YCIOBHUSX, YKa3aHHBIX B pazzene «YcloBUA
IKCIUTyaTalun».

4.5 [lporpammHoOe obecneyeHue TensocyeTYMKa

[IporpammHOe oOecneueHue TEIUIOCUETINKOB COCTOMT M3 MPOTPAMMHOTO O0ecredeHus
n3MeputenbHbix Moaynet (MM) u nporpamMmmuoro obecneuenus cucremuoro 6yoxa (Cb).

[Iporpammuoe obecnieuenne WM  ympaBiser mpoleccaMu MpeoOpa3oBaHUs CUTHAIOB
JaTYMKOB OOBEMHOTO pPacxoja, TEMIIEpaTyphl W JABJICHHUS B 3HAUYCHUS (DU3MUYECKUX BEIMYUH U
nepeaayn uX B CHCTEMHBIN OJIOK.

[Iporpammuoe obecrnieuenue Cb (Ch-04 u Cbh-05) Bemosnnser onpoc Bcex UM u 06paboTky
MOJTy4eHHBIX TaHHBIX. CB mpou3BOIUT pacyeT MacCOBOTO pacxo/ia, KOJMUYECTBA TEIUIOBON YHEPTUH,
COXpaHCHHE B apXHWBE M WHIWKAIIMIO HA TMOKA3bIBAIOIIEM YCTPOHCTBE PE3YJIbTaTOB H3MEPEHHIA,
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BBIYUCIICHUHN U CIIy’)kKeOHOW mH(]OpMaInu, a Takke 00eCreuynuBaeT MOACPKKY HHTEPPEHCOB CBSI3U
TeIJI0CYeTUHKA.

[Iporpammuoe ob6ecnieuenne MM wu mnporpammHoe oOecniedenue Cb pasgeneno Ha
METPOJIOTMYECKH 3HAUMMYIO YaCTh U METPOJIOTMYECKU HE 3HAUMMYIO 4aCTh.

Wnentuduxanmonnpie JaHHble MporpaMMHoOro obecneuenus (I10) TtennocyeTynkoB paszHbIX
MOAU(PHUKAIUI IPUBEJECHBI B CIETYIOIIUX Ta0INLaX:

Wnentnduxanmonnsie nanasie [10 Ch-04

WnenTudukaiioHHble TaHHbIE (TPU3HAKH) 3Ha4yeHue
Wnentuduxanmonnoe nHaumenosanue [10 I10-04-1 110-04-2
Howmep Bepcun (naentudukanuonnsii Homep) [10 02.67.XX. XX | 06.67.XX.XX
Hudposoii upentudukatop 110 HE 0TOOpaxaercs

Unentuduxanmonnsie ganasie [10 Ch-05

WnenTudukaliioHHble TaHHbIE (TPU3HAKH) 3HayeHue
1 2
Unentuduxanmonnoe Haumenosanue [10 I10-05-1 I10-05-2
Howmep Bepcun (naeHtudukanuonssiii Homep) I[10 05.67.XX.XX | 06.67.XX.XX
Hudposoii upenrudukatop 110 HE 0TOOpaxaercs

Unentuduxanmonnsie ganasie [10 UM

WnentudukaioHHble TaHHbIE (IPU3HAKH) 3HayeHue
1 2
Wnentuduxanmonnoe nHaumenosanue [10 I[1O-UM-1 I[10-M-2
Howmep Bepcun (naentudukanuonnsii Homep) [10 02.79.XX. XX | 06.67.XX.XX

Hudposoii upentudukatop 110 HE 0TOOpaxaercs

rae X — mobas nudpa ot 0 10 9.

3amura [10 cucteMHBIX 6I0KOB U U3MEPUTEIbHBIX MOJIYJIEH OT HEPEIHAMEPEHHBIX U Mpea-
HaMEpEeHHbIX U3MEHEHHH COOTBETCTBYET YPOBHIO «BbICOKMI» 1o 1. 4.5 P 50.2.077-2014. [Ipume-
HEHHBIE CIelMalbHbIE CPEJICTBA 3allUThl B JOCTATOYHOM Mepe HCKIIYAI0T BO3MOXKHOCTbH He-
CaHKIMOHUPOBAHHON MOJU(pUKAIUU, OOHOBJIEHUS (3arpy3KH), YAaJIeHHs] U UHBIX IPEIHAMEPEHHbIX
M3MEHEeHUI MeTposiorudecku 3HauumMoro 110 u n3MepeHHbIX (BHIYMCIEHHBIX) TaHHBIX.

Howmep Bepcuu T10 cuctemuoro 6ioka oroopaxkaercs Henocpeactsenno Ha JIKII (cm. pazaen
9.2.1.10 maHHOTO PYKOBOJCTBA).

BeiBectn Ha skpaH komnbioTepa Homep Bepcuu [IO mM3MepUTENBHOrO MOIYINS MO3BOJISET
nporpamma ImTools, mocrasisemas 1o 3anpocy U3roTOBUTENEM TEIUIOCUETUHKA.
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5 MoHTax TennocyeTymnka

5.1 PacnakoBka

Ilepen pacnakoBKOM TEIUIOCUETYMKA YOEOUTECh B LEJIOCTH €ro YHaKOBOYHOM Tapsbl.
OcBOOOIMB 21€EMEHTHI TEIUIOCUETUYNKA OT YIIAKOBOYHOIO MaTepualla, IPOBEPHTE COOTBETCTBHUE €TI0
KOMIUJIEKTHOCTU JaHHbIM mnacnopta. Ilyrém ocmorpa yOeaurech B OTCYTCTBUU MMOBPEXICHUM
kopnycoB Cb u UM, nenoctu qucmies u kinasuatypsl Chb.

5.2 YctaHOBKa cucTteMHOro o6rioka

Cucremuslii 0110k (Cb) ycranaBnuBaroT B MOMEIIEHUS ¢ pa0OYUMU YCIOBUSIMH SKCILTyaTalluu
corjacHo 1. 4.2, cBOOOJHOM OT BO3JIEHCTBUSI arpecCHBHBIX ra3oB M mapoB. IIpu BbiOOpe mecta
pacnonoxxenuss Cb obecrieubte ymoOHBIA nocTyn K HeMy. HeoO0Xoaumo Takke yduThIBaTh, 4TO
cyMMapHas anuHa JUHUN cBsi3u oT Cb 10 MecT ycTaHOBKM NOJAKIIOYEHHBIX K HemMy MM nomkHa
ObITh HE 00JIbLIE, YEM YKa3aHO HUXeE B Tabmnuie 9.

5.2.1 ¥Ycranoska Cb-04

st kperenus Cb k crene Ha 3aaHeN cTeHKe mikada UMEIOTCS JBE MPOYIINHEI, 32 KOTOPBIE
Cbhb naBemmBaeTcsi Ha WIypyInbl AuamMeTpoM 4 MM, BKpydeHHbIe B cTeHy. Dukcanus mkada
OCYIIECTBIISICTCS TPETHUM LIYPYIIOM, 3aKPYIMBAEMBIM H3HYTPH IIKada yepe3 OTBEPCTHE B HIDKHEH
YacTH 3aJHEW CTEHKU. PacmosiokeHue MpOYymIMH W OTBEPCTHS Uil (PUKCHUPYIOIIETO IIypyra
MMOKa3aHO Ha PUCYHKE (BHJI C3a/IH):

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

Puc9. Pacnonoxenne kpenexxHbix 351eMeHToB Ch
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I[J'If[ CO6J'IIOI[CHI/I${ IIpaBuJI 3J'I€KTpO6€30HaCHOCTI/I COCANMHUTE MCOHBIM ITPOBOAOM CCYHCHHUEM HE

menee 1,5 mm? IIMHY MECTHOTO 3a3€MJIEHHUS C PacIOJIOKEHHBIM B HUXHEM JieBoM yriay Cb 6onrom
3a3€MJICHHS.

5.2.2 ¥Ycranoska Cb-05

B xommuiexT nocraBku CB-05 BxoasT 4 KpenexHble IUIaHKH, KOTopble nepen ycranoBkoil Ch
HE0OX0IMMO 3aKpENUTh Ha ThUIBHON YaCTH OCHOBAHUS C MMOMOIIbBIO 4 BUHTOB, TAK)KE BXOJSIINX B
KOMIUIEKT.

Ha crnenyroniem pucyHke yKa3aHbl pacCTOSIHUS MEXAY KPEIEKHBIMHU OTBEPCTUSAMH ITHX

IJIaHOK:
191

Tenaocqenmras MKTC M

oo w a0 [7)(8)3)
(= @) 66

EE || |
@©@ oan

25

N N N N A N

5.3 YcTtaHOBKa nuamepuTternibHbIX Moaynen

[lepen wawasiom ycranHoBku MM Ha mnpemHasHayeHHbIE I HUX MecTa HEOOXO0IUMO
yOeIuThCs B OTCYTCTBUM M30BITOUHOTO [JaBJICHHUS HA MOHTHUPYEMOM Yy4YacTKE CHCTEMBI
TEII0CHA0XKEHHUSL.

[Ipy MoOHTa)ke Ha TOPU3OHTAJIBLHOM TpyoOompoBoge MM pomkeH ycTaHaBIMBaTHCA
AJIEKTPOHHBIM OJIOKOM BBepX. MakcuManbHOE OTKJIOHEHHME JJIEKTPOHHOTO OJ0Ka OT BEpPTHKAIU
OTHOCHTEIILHO OCH TPYOOTIPOBO/Ia HE JOJDKHO MPEBBIIATE 45°.

Mecto ycranoBkm WM Ha TpyOompoBoae HEOOXOAMMO BBIOMpATh TakK, YTOOBI
o0ecreunBaJIoCh IOJHOE 3alOoJHEHHE JKUIKOCTbIO H3MEPUTENIbHOTO 00bEMa mpeoOpa3zoBaTelis
pacxona. Pexomenayercs pacnonarate MMM Ha Oosiee HM3KHX ydacTKax TpyOONpOBOJAOB, T
o0pazoBaHuE BO3IYIIHBIX «IPOOOK» MaNIOBEposATHO. OHAKO, MpPU OOJBIION KOHIEHTpAIUU
TBEPAbIX YACTHIl B U3MEPSIEMOM IOTOKE, IPUBOJAIIECH K 00pa30BaHUIO OCa/IKa HMEHHO B HIDKHHUX
ydacTKax TpyOoIlpoBoJa pekoMeHayeTcs: yctaHoBka MM Ha HakjIOHHOM (BOCXOJAILEM) Y4acTKe
TpyOOIpoBoIa:
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eI

[Ipu HEeoOxomuMocTH ToabeMa TPYOBI (HampuMmep, B Claydae pacrojoKeHHs TPyOOoIrpoBoia
BONM3M TI0J1a), PEKOMEHAYEeTCsl ycTaHaBiuBaTh MMM Ha BOCXOMsIIEM y4acTKE TakK, YTOOBI TOYKa
mepeNiiBa B BEPXHEM YYacTKe TPYOONpPOBOJAa HAXOIWJIACh BBHIIIE BHYTPEHHETO MPOTOYHOTO
MIPOCTPAHCTBA PacX0JA0MepPa, YTO OOECIEUUT €ro 3al0JIHEHUE HE3aBUCUMO OT CKOILJIEHUS BO3/yXa:

B ciydae HeBO3MOXHOCTH ycTaHOBKM VM B pEeKOMEHIyeMBIX MecTax AOMYCKAeTcsl, KaK
HCKJIIOYeHHEe, MOHTaX B BepXHEH Touke cuctembl. Ilpm 3TOM HEOOXOIUMO MPETyCMOTPETH
YCTaHOBKY aBTOMATHYECKOTO BO3IYIIHOTO KJanaHa (aBTOMATHYECKOTO BO3JIYXOOTBOJYHMKA) IS
BBIITyCKa BO3/yXa B arMocepy. Heobxonnmo Takxke oGecieunTs NepHoJuuecKyro (He peke pasa B
HEeJIeIT0) MPOBEPKY paboTocnocoOHOCTH KianmaHa. BxoaHoe oTBepcTHe I OTBOJA BO3/AyXa 4epes
KJIaItaH JOJIKHO pacroJjiaratbCsa BBILIC BerHefI TOYKH HpOTO‘IHOﬁ 4JacCTH pacxogoMepa:

AbBmomamuyeckuu Bo3dywHsiu BepxHas moyka npomoyHou
K/AanaH vyacmu MM

ITpu u3smepeHnu pacxoja B 4aCTUYHO 3aIIOJHEHHOM TPYOOIPOBOJIE WM B TpyOONIpPOBOJE C
OTKPBITBIM KOHIOM, M CICAYyCT YCTaHaBJIWMBATb Ha HAKIOHHOM BOCXOJAIICM YYaCTKC
TpyOOIpoBoIa:
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[IpyHIHMNMaAIBHO BaXXHO IIpU ycTaHOBKEe VMM cornacoBbIBaTh HAIPABJICHHE CTPEJIKM HA €ro
OOKOBOM MOBEPXHOCTU C HOPMaJbHBIM HaIlpaBJIEHUEM IOTOKA U3MepseMOl cpelpl. B mpoTuBHOM
crydae UM ¢ mpeoOpazoBareneM pacxoaa OyaeT GUKCUpOBATh OTPUIIATEIIBHBINA PACXO/.

[Tockonbky UM ycranaBnuBaeTcs B pa3pblB TPyOOIPOBOJAA, MPH €r0 MOHTAXKE MPUXOIAUTCS
npuberatb K cBapouHbM pabotaM. [Ipu uX mnpoBeneHMHM HEOOXOAMMO YUUTHIBATH BBICOKYIO
YyBCTBUTEIBHOCTb IPUMEHEHHBIX B Db MUKpPOCXEM K 3JI€KTPOMarHUTHBIM HaBOJKaM, IPUBOISIINM
K BBIXOJly NMpUOOPOB U3 CTpOs. 3ampelaercss NpoBeJdeHHE 3JIEKTPOCBAPOYHBIX padoT, mpu
KOTOPBIX BO3MOKHO NPOTEKAHHE CBAPOYHOro Toka 4epe3 xkopnyc UM. Ilpusapky ¢anues
TpyOonpoBoaa cieayer NMPOBOAWTH C MCIOJb30BAHMEM MOHTAKHOW BCTABKH (radapUTHOrO
MakeTa mnpeoOpa3zoBaressi pacxona). Hcmosb3oBaHme B KadecTBe MOHTAKHOM BCTaBKHU
peaabHoro UM 3anpeineHo.

Jlng  obecrnieueHuss JOCTAaTOYHOM IUIOTHOCTH COEOUHEHHs TpyOompoBox,  (iaaHIbI
TpyoonpoBoa U MM AomkHBI OBITH COOCHBI, HWMeTh oOJuHaKoBbli DN. OtTkioHeHHEe OT
napajuiebHOCTH (DIaHIEB, ONpENeIsieMOe KaK pa3HOCTh MEXAY MaKCUMaJIbHBIM U MUHUMAJIbHBIM
3a30pOM MEXIY HX KpasMH, He JA0bkHO mnpeBbimarh 0,5 mm. @naHusl TpyOONpOBOJIOB,
UCHOJIb3YeMbIX Juisi ycTaHoBkM MM, nomxHbl cooTBercTBoBarh HopMam ['OCT 12820.
VYo THUTENbHBIE MPOKJIAIKU HE JIOJKHBI BBICTYNATh B IPOTOUHYIO YacTh TpyOomnpoBoaa. 3aTskka
raeKk KperuleHus (UIaHLEeB OCYLIECTBIISIETCS pPABHOMEPHO, IOOYEPENHO Ha JAUAMETPAIbHO
MIPOTUBOMOJIOKHBIX OTBEPCTUAX (IaHILIeB. MaKCUMaJIbHBIN KPYTALINI MOMEHT 3aTsKKH raek (Mip)
g Tpy0 pasnumuabix DN npuBenén B tabmuue 8. Ha mepBom mpoxone TpeOyercs 3aTskKa
kpyTsmuM MoMeHToM 0,5 My, Ha BTOpoM — 0,8 Myp, M M HA TPETbEM — IOJIHAS 3aTSDKKA
YKa3aHHBIM B Ta0IUIE 8 MaKCUMAJIbHBIM KPYTSAIIUM MOMEHTOM.

Tabnuna 8. MakcumanbHbIN KPYTSAIIMI MOMEHT 3aTsDKKU raek Juisd (praHIes.
DN MakcuMaJIbHbIH KPYTSALUiA MOMeHT, H*M
15 15
25,32 25
40, 50 35
65 40
80 50
100 60
150 80
200 100
300 150

UM c¢ npeoOpazoBareneM pacxoaa HEOOXOIMMO yCTaHABIMBATH TaK, YTOOBI JJTMHA MPSMBIX
y4acTKOB TpyOompoBoJa coctapiisiia He MmeHee 3 DN o Bxoanoro ¢uanua UM u e menee 1 DN
[IOCJIE €ro BBIXOJHOTO (raHIa, a OTKIOHEHUS BHYTPEHHEro JauaMeTpa TpyOompoBoda OT
HOMHMHAJIBHOTO Ha 3TUX Y4acTKax He MpeBbIIain 3HaueHul, onpenensembix ['OCT 8732.
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BHUMAHMUE! Ilocine ycranoBkm WM Ha TpyOoonmpoBox HeOOXOAUMO COeIHHUTH
¢paanupr UM ¢ cooTBeTCTBYWOIIUMH (pJIaHIaMH TPyOONpoBOAa ¢ MOMOIIbI) BXOAAIIMX B
KOMILJIEKT MOCTABKYU IIUH (MeTAUINYecKUX nepembivek). [Ipu HecoO/r0a1eHUn 3TOr0 npaBuia
U3MEepPUTEJbHbIA MOAYJIb CHUIMAETCH ¢ TAPAHTHH.

W3mepuTenbHble MOAYNIHM HE TPEIHA3HAYEHBI 111 0OecrieueHus 3a3eMiIeHHs TpPyOOIIpOBOIOB,
U UX 3a3€MJICHUE HE TOJIbKO He TpedyeTcs, HO M HEe PEKOMEH]YyeTCsl M3-3a HEONpaBJaHHOIO
YI0POKaHUSI MOHTAXHBIX pabOT. To 7K€ OTHOCUTCS K MIOMEIIEHUIO JINHUM CBA3H/IUTAHUS B SKPaHbI
METAJUTMYECKUX TPYO, METAUIOPYKOBOB, To¢ponutanroB u T.1. Mcnonb3oBanusie B MKTC meToap
uudpoBoro KoaupoBaHus mnpu oomene naHHbiMH Mexay MM u Cb obecrieunBaroT HaAEKHOCTb
CBS3M 10 Kabenmio «BUTas Mapa» HpU BO3ACUCTBUM JIEKTPOMArHUTHBIX MOJIEH C JOIYCTUMbBIM
yposHeM 1o 'OCT P 51649-2014.

W3meputenbuble Moaynu Ttuna M6 mnpeacraBisioT  co00W  €IMHYIO  KOHCTPYKIHUIO,
00BEIMHAIOIIYIO [TPe0Opa3oBaTe pacxoa, TEMIIepaTyphl U JlaBieHUs (IIOCAJOYHbIE MecTa Uis
npeoOpa3oBareneldl TeMIepaTypbl M JaBJIEHUS BCTPOEHBI B KOPIIYC NpeoOpa3oBaTelis Pacxona).
CnenoBarenbHO, B3aUMHOE PacIoio’KeHUe npeoOpa3oBaTeniel onpeensercs koHcTpykuuen UM u
rapaHTHUPyeT, 4YTO BO BCEM JHAMA30HE pACXOJI0B, TEMIIEpaTyp M JaBJICHWM, B T.4., IpHU
OTpULIATENIbHOM pacxonie (peBepce), pe3ylbTaTbl H3MEPEHUIl COOTBETCTBYIOT 3asiBJICHHBIM
METPOJIOTMYECKUM XapAKTEPUCTHKAM.

Jug UM tuna WS u K5 wucnonb3yrorcs BHEHIHHE MpeoOpa3oBaTeiad TEMIEpaTypbl U
naBieHus. B 3TOoM cioydae mnpeoOpa3oBarenu JaBlI€HMsT MOTYT pacrojiaratbCs Kak 10
peoOpa3oBartest pacxo/ia, Tak 1 M0CJe HEro, B COOTBETCTBUHU C IIPOEKTHOM JJOKYMEHTAIEH.

st y370B ydeTa TEIJIOBOM SHEPTHMU NpPH HAJIUMYMHM KaK IOJAIOIIEro, TaKk M O0OpaTHOTO
TpyOOIIPOBOIOB, HEOOXOJAMMO yCTaHABJIMBATh NpeoOpa3oBaTeNd TEMIEPATypbl W3 OJHOTO
KOMIUIeKTa («mogoOpaHHass mapa»), IpUYeM Ha MOJAroIieM TPyOONpoBOJE JIOJDKEH OBITh
cmoHTupoBaH IIT mis «ropsuero» TpydonpoBoaa (0ObIYHO ¢ UHIEKCOM «I'»), @ Ha 0OpaTHOM — JJIst
«XOJIOJHOTO».

3a30p Mexay Ipeodpa3zoBaTeNeM TeMIepaTyphl U 3alIUTHOM IHIIb30# TOJDKEH OBITh 3aIl0JTHEH
MUHEpAIBHBIM ~ MaciioM  (3ampemiaeTcs  HWCIOJb30BaTh  OTpabOTaHHOE  Macjio) WM
HE3aTBEPACBAIOLIEH TEIJIONPOBOJHON MTACTOM.

[lo oxonuanum ycranoBku KM 3amosiHuTEe TpyOONPOBOJ HU3MEPSIEMON Cpelaoi TOoj
AaBJICHUEM MW TPOBCAUTE IIPOBCPKY IIJIOTHOCTU MCXAHUUYCCKUX COC}II/IHCHI/Iﬁ CUCTEMBI IIO
OTCYTCTBHIO IpOT€4YeK. Ecim Tedb OTCYTCTBYET, NPHUCTYNAWTE K MOHTaXy JIIEKTPHUYECKUX
COCIMHEHUH TEIUIOCYETUHKA.

Buumanmue:

Bce omepanum 1mo MOHTaXy W JIEMOHTaXy MpeoOpa3oBaTeieii TeMIepaTypbl U AaBICHUS
CJ'[C)IyeT HpOBOI[I/ITI) HpI/I CHSITOM SHGKTPOHI/ITaHI/II/I I/ISMepI/ITeJ'II)HOFO MOJIy.]'I?I.

Ecnu u3MepurenbHbpli MOIYy/Ib CMOHTHPOBaH Ha TPyOONpPOBOJE, TO MEped MOHTAXOM H
JEMOHTAXOM TIpeoOpa3oBaTeisl JaBJICHUS CJIEAyeT YyOemuThCs B OTCYTCTBUHM H30BITOYHOTO
OAaBJICHUS HA DTOM yqaCTKe 1 CIINTHb BOI[y.

5.3.1 Monrax coexunennii 1y UM ¢ Tunom koucrpykuuun US, 16 u K5

MoHTaxx BceX D3JEKTPUUYECKUX COCOUHEHHM I HU3MEpPUTENIbHBIX MOAYJIEH C THUIIOM
koHcTpyKkuuu US, M6 u K5 ocymectBisercss ¢ mOMOUIbIO MJIaThl HOJIKIIOYEHUH, PacIOI0KEHHOM
moJ KpeImkoit kopmyca Ob. st BBoga BHYTph Koprmyca Db kabelnei TUHUM CBSA3U C CHCTEMHBIM
OomoxoM u kalenell mojakiItoueHUs MpeoOpa3oBareneil TeMmmepaTypbl M JaBJICHUS CIIY)KaT
repMOBBO/IbI.
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Puc10. Bwua mnater noaxmouennii mist UM ¢ tunom kouctpykuuu U5, M6 u K5

DNeMEeHTHI TUIaThl TIOAKITFOYCHUH UMEIOT CIIAYIONIee Ha3HAUCHHE:!

— Knemmuuk X1 (xmemmsbr “J147, “J1-%, “T1-, “T1+4+”) cnyxut i NOAKIIOYEHUS IEPBOIrO
npeobpaszoBaTelist TeMIepaTypsl (KaHai t U3BMEPUTEITLHOTO MOIYIIS);
— Knemmuuk X2 (kmemmbr “T2+7, “T2—, “J2—* “J2+”) cayKuT Il TOAKIIOYCHHUS BTOPOTO

npeobOpaszoBatenss Temmeparypbl (kaHai t2  u3MepuTenpbHOro Momaynsi). Ecmm  3ToT
npeoOpa3oBarenb HE MOJKIIOYAETCS, HEOOXOIUMO MOCTAaBUTh MEPEMBIUKY MEXAY KiIeMMaMu
“J2—m “12+7;

Knemmuuk X3 (xnemmsr  “UP+7, “P+7, “P— “UP—*) cayxuT i NOAKIIOUEHUS
TEH30METPUUECKOro IpeoOpa3oBarens naBiaeHus (kaHan P usmeputenbHoro moxyins). [Ipu
HCI0JIb30BAHUU TEH30METPUUYECKOro IpeoOpazoBaTeis AaBieHus o0a nepexnrodarens tTumna [1J]
SA1 Heo6xouMO ycTaHOBUTH B 1oJioxkeHune «MOCT»;

JleBas mapa xiemMm kieMMHHMKa X5 (kieMMbl “+” u “—” Haj Hagnuceio “4-207) cnyXuT Aus
MOJKIIOUEHUs TMpeoOpa3oBaTeNsi JaBJICHHsT C TOKOBbIM BbixogoM 4-20 MA  BE3
NCTIOJIb3OBAHUA BHEINHEI'O UCTOYHUKA IMUTAHUA. Ucrounuk nutanusa 111 (c
HOMHMHAJIbHBIM HamnpsbkeHueM 14 B) BcTpoeH B uaMepuTenbHblii Moaynb. [Ipu ucnonabzoBaHun
npeoOpa3oBaress JaBiIeHHs C TOKOBBIM BBIXOJOM 00a MEpeKIroyaTes TUIa JaTyuKa 1aBJICHUS
SA1 HeoOxomumo ycraHoBUTh B mnosoxenue «4-20». BHUMAHUME! K wusmeputenbHomy
MOJYJIIO JIOMYCKaeTcsi MOJKIYaTh TOJIBKO OJWH IpeoOpa3oBaTeNb JAaBlieHUs: JHO00

TEH30METPUUYECKUM, JIMOO TOKOBBIA. Tun M Juama3oH MpeoOpa3oBaTess yKa3bIBaeTCs MpuU

3akaze UM

— IlpaBas napa kinemm kieMMmHHKa X5 (KiaemMMbl “+” u HaJ Hagnuceio “UMIT”) cnyxut ans
MOJKIIOUEHUs  TpeoOpa3oBaTeiss pacxoJa C  HMIOYJIbCHBIM  BbhiIxogoM (kaHan Gu
U3MEPUTENBHOTO MOJTYJIs);

— JleBas (;inbo mpaasi) mapa KJIeMM KJIeMMHHKa X6 (kiemmbl, moanucanusie “JIMH”) coyxut mist
MOJAKIIIOUEHUSI JIMHUM CBSI3U OT CUCTEMHOro Onoka. Jlpyras mapa KIeMM — CIYKHUT JUIs
MOAKIIIOUEHUS TIPOJIOJDKEHUS IMHUM CBs3U K cieayromum UM toro ke cermenTa. [lonspHocTs
MOAKIIIOUEHUS TUHUU CBS3U HE UMEET 3HAUCHMUS,

(Y344
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— Kontakter S1 u S2 coykar maisg MOIKITIOYEHHUS COTJIACYIOMIETO PE3UCTOpa JUHUU CBS3H, €CITU
WM naxomutcs Ha ee kKoHue. COracyrommuid pe3ucTop BKIIOYACTCS YCTAHOBKOHN IEPEMBIUKU
(«mwxamrmiepay) Ha KOHTaKThI S1 (1151 kKabesns ¢ BoiHOBBIM comnpoTuBiieHneM 100 Om), nnu Ha S2
(mns kabenst ¢ BoJMHOBBIM comnportuiieHneM 120 Om). Ecniu UM He sBnsercs kpallHUM Ha
JIMHHUH CBSI3H, TIEPEMBIYKA HE YCTaHABIMBACTCS;

— HL1 — cBeroauoAHbli MHAMKATOP HANpPSDKEHWS MUTAaHWS Ha BBIBOJAX JIMHUU CBS3H,
MO AKJIFOYEHHBIX K KIeMMaM X6;

— [1OB — mecT0 pacnosnoxeHusi OTBEPCTH, Yepe3 KOTOPbIE OCYIIECTBISAETCS TOCTYI K KHOIKE JUIs
CHATHS 3aIUTHI OT U3MEHEHUs mapameTpoB M.

Cxema nogxmtouenuid it UM ¢ tunom korctpykuuu M5 u K5 nmpuBenena na pucyHke:
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OOpaTuTe BHUMaHUE Ha YKa3aHHYI PacKJIaJKy Leneil Mo BUTHIM MapaM: OTCTYIJIEHHE OT
CXeMBl MOXET MPUBECTH K HEPaOOTOCHOCOOHOCTH KaHAIOB. B kauecTBe kabens MOIKIIOUYEHUS
ucnonb3yite BuTyro napy tuna STP-2x2x24AWG, FTP-2 unu ananmoruvnelii KaOeninb JJIMHOW HE
6osee 100 M 117151 BBIHOCHOTO TpeoOpazoBaTeltsi TeMiepaTypsl U He Oosiee 10 M — mpeoOpazoBaTest
naBneHus. Jlns ynmoOcTBa MOHTaka JUIsl IleNed € OTPUIATENBHON MOJSIPHOCTBIO («J1-», «J2-»,
«T1-», «T2-», «Un-» u «P-») pekomeHayercs UCroab30BaTh MPOBOJHUKH BUTOM Mapbl B U30JISIIIHHI
0emnoro 1uBeTa; JUIsl LeTel ¢ MOJ0XKUTEIbHON MOISPHOCTHIO — IPOBOJAHUKH B LIBETHON M30JIALIUU.

[lepen HayaioM MOHTa)XKa OIpPENEIUTE MO MECTy TpeOyeMylo NIMHY KaOems MOAKIIOYEHHUS,
yuTs JOCTaTO4YHbIA Juisi MoHTaxka 3amac B 50-60 cm. [loarotoBneHHbli kabenb, mpH
HEO0OXOJIMMOCTH, IMMOMECTUTE B 3aIIMTHBIN pykaB (ropolutaHr) COOTBETCTBYIOLIEH JIMHBI C
BHYTpeHHUM auameTrpoM He MeHee 10 mMM. KOHCTpYKTHBHO 3alllUTHBIA PyKaB HCIIOJIHSETCS B
COOTBETCTBUM C TpeOOBaHUSAMHU TEXHUYECKOro 3agaHusi 3aka3uuka. Hakunbre, npu
HE0OX0IMMOCTH, XOMYTHI JUIs nocienyromeil pukcanuu. Kabenb nmoaxitoueHns NponycTUTe Yepes
repMOBBOJ] U IPUCOEAMHUTE ITPOBOJA BUTHIX Map K 3aKMMaM B COOTBETCTBUHU C YKa3aHHOU CXEMOM.

JUis MOAKIIOUEHHUsT BBIHOCHOTO IIpeoOpa3zoBareis TeMIIepaTypbl CHUMHUTE €ro BEPXHIOIO
KPBILIKY, MPOMYCTUTE KaOeib MOJKIOYEHUsI B OTBEpcTUE ero repmosBoja. [loakitrounre nmposoaa
BUTBIX Iap Kabesis K BbIBOJIaM MpeoOpa3oBaress TeMIepaTypbl B COOTBETCTBUHM CO CXEMOM, MJIOTHO
3aTSIHUTE KpenéxHble TalKku BBIBOJOB. JlomyckaeTcss nepecTaHOBKAa TOYEK IMOJKIFOUYECHUS
IIPOBOJTHUKOB OJHOM IMOJIIPHOCTH, HAIIPUMEDP, K BHIBOAY 4 BMECTO LIEMHU «J+» MOXKHO MOJKIOYHUTD
uenb «T+», mpu 3TOM HpoBOJ LENU «J+» MOJDKEH MPUXOIUTh Ha BBIBOJ 2 MpeoOpazoBaTelis
TEeMIIEpaTyphl.

3aBepmIMB TOAKIIOYEHHE K MPeoO0pa3oBaTeio TeMIIepaTypbl KaOeins, 3adUKCHUPYHTE €ro
MOJIOKEHHE TallKoM repMOBBOJa U YCTAaHOBUTE HAa MECTO BEPXHIOIO KPBIIIKY MpeoOpa3oBaTes.
3aduKkcupyiiTe XOMyTaMU KOHIIBI 3aIIUTHOTO PyKaBa Ha 000MX KOHIIAX KaOeIs.

C nomouipl0 IIMNpUIIA WM MHUIETKH BBEAUTE HECKOJIBKO Kalledb MHHEpPAJIbHOIO Macia B
PacroJIO’)KEHHYI0 Ha TpyOOIpoBOJEe TuiIb3y IpeoOpas3oBareiisi TemrepaTypbl. BABHHYB HITBHIPh
npeoOpa3oBaress TeMIepaTypsl 10 yIopa B rijib3y, 3apUKCUPYITE ero 3a)KMMHOMN TaliKoH.

JUis MOAKIIIOUEHUsT BBIHOCHOTO IpeoOpa3oBaTelis JaBJICHHSI BBIBEPHUTE MOJHOCTHIO BHUHT
KpEIUIEHUs PO3ETOYHOM YacTH pazbEéMa peoOpa3oBarTessl 1aBJIeHUS U CHUMHUTE €€. Y3KUM IUITUI[OM
OTBEPTKU OCTOPOXKHO CHUMHUTE IUIACTUKOBBIM KOXYX PO3ETOYHOM 4acTH, 0OecreyuB JOCTYH K
3aKMMaM KperuleHHsl MpoBoAHUKOB. Kabenb moakitodeHust mponycTUTe B OTBEPCTHE FEPMOBBOA
cHATOro Koxkyxa. llonkmrounTe mpoBoja BUTHIX Hap KabOeias K BbIBOJAM PO3ETOYHOW YacTU B
COOTBETCTBUHU CO CXEMOM. 3aBEepIIMB MOJKIOYEHUE BUTHIX Map, HAJIEHbTE KOKYX Ha PO3ETOUHYIO
4acTh pa3zbéMa mpeoOpazoBarensi JaBieHUsA, 3adUKCHPYHTE TMIOJOKEHHE Kalemsi Talkon
repMOBBO/IA.

IIpu MoHTaxe mpeoOpazoBareisi MJaBJICHUS CYIIECTBYET OIACHOCTh IOBPEXKACHUS
YyBCTBUTEILHOM MEMOpaHBbI, €CJIU MOJIOCTh IPEIHA3HAYEHHOT'O JUIsl HEro narpyoka, COelMHEHHOTO
yepe3 3aKkphITBIM  KpaH C TpyOOmpoBOAOM, 3amojHeHa BogoW. UToObl HE MOBpPEAHUTH
npeoOpas3oBarenb, JIETKO, HE MPUKIaAbIBas yCUIUM, BBEPHUTE €ro B HaTpyObok (c pe3pboil 727).
Cobmo1asi OCTOPO’KHOCTb, MEIJIEHHO MPHOTKPOWTE KpaH A0 3alojHeHus o0béMa mnarpyOka
paboueii cpenoit. He 3akpbiBas KpaH, C TOMOINBI0 Ta€uyHOTO KiIoYa (K4 27) 3aTSHUTE
coenuHenue. Taxoke, A1 cTpaBIMBaHMSI BO3yXa U U30BITOYHOTO JaBJIEHUS U3 MaTpyOKa BO BpeMs
BKpYUMBaHUsI IpeoOpa3oBaTess JaBiIeHUs] peKOMEHIYeTCsl CIO0JIb30BaTh TPEXX0I0BOM KpaH, 1100
JOTIOJIHATEbHBIN CITyCKHOW KPaH.

[IpoBepbTe HaIMUUe Ha CThIKE pa3béMa MpeoOpa3zoBaTelsl NaBICHHUS PE3MHOBOM MPOKIAIKH.
CopueHTUpYHTE €ro po3eTOYHYI0 YacTh COTJIACHO PACIOJIOKEHUIO IUTHIpEH OTBETHOM 4YacTu
(BpIBOJ 4 1IMpe OCTAJIbHBIX) U COCTBIKYHTE pa3béM, CTSIHYB COEIUHEHHE BUHTOM. 3aduKcUpyHTe
XOMYTaMH KOHIIBI 3aIIIUTHOTO pyKaBa Ha 000MX KOHIIaxX KadeJs.

Kpome mratHbix wusmepurenbHbix moxyned (M121, M021 u T1.m.) MKTC mno3osser
MOAKIIIOUUTH JIOTIOJHUTENbHBIE peoOpa3oBaTesid pacxoaa, UMeroIne UMIynbcHbIN Bboixo (ITPH).
Onu MoryT ObITH MOAKIIOUeHBbI 00 K Tuiate noakimtoueHuid Cb MKTC — k kinemMHukam X12
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«UMIL1» u X13 «MMIL.2» (cm. Puc. I'-2 u3 npunoxenus I' u Ilpunoxenue /1), nu6o x UM tuna
M121, M021 — x 3axkumam «IMII» kmemMmHnKa X5 €ro IIaThl IO KITIOYCHUMH.

JmurenbHocTh UMIyabcoB y IIPU nomkna ObiTh HE MeHee 20 MC, B MPOTUBHOM Ciydae
JIOCTOBEPHOCTH y4é€Ta He rapaHTupyercs. Y mpeodpazoBaress pacxo/ia ¢ HaCCUBHBIM UMITYJIbCHBIM
BBIXOJIOM €r0 3KBUBAJIEHTHOE COINPOTUBIIEHUE B PEKUME «3aMKHYTO» JOJDKHO ObITh MeHblie 500
OM, B pexnme «pa3oMkHyTO» — Oompmie 50 kOM (¢ yuy€ToM BIUSHUS TMOIKIIOYECHHOW JIMHUH
cBs3M). BxonHoe conpoTusnenue umnyinbcHbIX BX0J0B Cb MKTC He menee 2 kOwm.

[IpeoGpa3oBarenu pacxosa ¢ aKTUBHBIM UMITYJIbCHBIM BBIXOJOM JOJDKHBI OO€CIeuynBaTh Ha
HEM aMIUTUTYAy UMITYJIbCOB B Ipeaenax §...16 B, a B may3ax Mex1y UMIYlIbCaMH SKBUBAJIEHTHOE
COMPOTHBIIEHUE BBIXOJHOTO Kackaga, kak u s [IPU ¢ maccuBHBIM BBIXOAOM, JIOJDKHO OBITH
o6onpmie 50 xkOMm. [lpu moaxiroueHuu npeoOpa3zoBaTeisl pacxoja C AKTUBHBIM HMIYJIbCHBIM
BBIXOJIOM MOJKET MOTPeOOBaThCS YUET MOJSPHOCTH CUTHAJIOB, HANPUMEP, MPU HAJIMYUU HA 3TOM
BBIXOJIE JIM0J1a, 3alMILAOLIEr0 €ro OT MEepenoiFocOBKU. B TakoM ciyyae JOCTaTOYHO MPOCTO
MIOMEHTh MECTaMM MPOBOJIA, OJIXOSAIINE K COOTBETCTBYIOIIEMY KIEMMHHUKY UMITYJILCHOTO BXOJa
MKTC.

[Tonxmrouenue it UM ¢ tunom koHCTpyKimu M6 oTimuaercs TOIBKO TEM, YTO B Ka4ECTBE
I[IIT u meporo IIT wucnmonws3yroTcs mpeoOpa3zoBaTea MOIYIHHOTO (BCTpaMBaeMoro) THIA
ucnoyiHeHus: M6:

Kawnan t2 MoaknoyeHne MoaynBHOro
MoaknroveHne mocTosoro M
BHeLUHero MT NMA-MKTC-M6
| |
4321
MogKrtoueHe dadd
MoayneHoro MNT > D
ucnonHeHna M6 R
z 2 3 %
—— & o 5§ I
SRR
KaHan t . | AR Lo
—
& + |||+ |+ 0|+ & d N
T e PBSFFFESB SERS
® ' s1[@®] 100rR
. B |
: | f | s2[0 @] 120rR
I X1 X2 X3
MOCT I}
= ( XXX R XXX ]|
mnnmg] cssoessese lw MOCT
.I_l- La-20 550 SB1

Pucl2. Cxema MoHTa)ka Ha muiate nojxitoueHuid UM c tunom koHctpykuuu 16

MoHTaxx MOJyapHOTO MHpeoOpa3oBaTesis TeMIEepaTypbl HCIOJHEHHS M6 MpoBOAMUTCS B
CJICAYIOIIEM HOPSJIKE:
— OTKpPOWTE KpBIIKY, 3aKpbIBAIOIIYI0 JJIGKTPOHHBIA OJIOK U y3ibl IpeoOpas3oBareneit
TeMIepaTypbl U JaBICHUS;
— C MOMOUIBIO MITIPUIA WM MTUTIETKH BBEIUTE HECKOJBKO Kareidb MUHEPAIBHOTO Macia B THIIB3Y
npeoOpas3oBaress TeMIepaTyphl;
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— BcrasbTe [IT B rusib3y ¥ 3aBepHUTE €0 pe3b0OBYIO BTYIIKY JI0 YIOpa C IOMOIIbIO CHEUAIBLHOTO
TpyO4YaToTO KJIIOYa, HE mpuiaras Ooieiioro ycunus. [Ipyw HajmeBaHuu KiIro4ya Ha Pe3b0OBYIO
BTYJIKY CJIETUTE 3a TEM, YTOOBI HE IOBPEIUTH NMPOBOJIA, BbIxosmmue u3 I1T;

— noakmounte mnpoBoja IIT k 3axuMam, pacrosio)KEHHbIM Ha I1iate noakiatoueHus MM B
COOTBETCTBUU CO CXEMOM: MPOBOJIa, IOMEUEHHbIE y3€JIKaMU MOJACOeANHUTE K KieMMaM J1+ u
T1+ (B m06oM mopsizike); Apyrue Asa nposoja — K kiaemmam J1—u T1—;

— YIJIOXHTE KIyT IpoBoAoB, uaymuid ot I1T, B na3 neperopoku Kopiyca 3JIEKTPOHHOIO OJI0Ka U
3aUKCUPYITE €T0 C TOMOIIBIO CAMOKJICIONIEHCS CKOOKH.

MonTax MOIyapHOTO TIpeoOpa3oBareliss JaBJICHHUS HWCIOTHEHUs MO mnpoBOIUTCA B

CJIETYIOILEM MOPSIIIKE:

— €CJIM U3MEPUTEIIbHBIN MOy b CMOHTHUPOBAH Ha TPYyOONpPOBOE, TO MEPE]l IPOBEICHUEM JTaHHOM
paboThl ciieyeT yOeIuThCsl B OTCYTCTBHUHM M30BITOYHOIO JIaBJICHHUS HA ATOM Y4YacTKE U CIUTh
BOJY;

— OTKpPOWTE KpBIIKY, 3aKpbIBAIOIIYI0 JJIGKTPOHHBIA OJIOK U y3iIbl IpeoOpas3oBareneit
TEeMIIepaTypbl U 1aBJICHUS;

— C MOMOILBIO NUIUIEBOW OTBEPTKU BBIBEPHUTE 3arilyIIKy, 3aKPbIBAIOIIYIO IPUEMHOE OTBEPCTHE
y371a npeoOpa3oBaTelis JaBJICHMs, PACOI0KEHHOE B €ro HIDKHEN 4acTu;

— HampaBbTe pe3p0y mpeoOpa3zoBaTenss [aBJICHUS 110 pPe3p0e NPUEMHOTO OTBEPCTUS Yy3Ja.
JlanpHeliiee 3aBopauyuBaHue IpeoOpa3oBaTenss CIEAyeT OCYIIECTBISATh C  IOMOIIbIO
CHEIHAIbHOTO TpyOuaToro Kiroda. AKKYypaTHO HaJIeHbTE 3TOT KJIIOY Ha IpeoOpazoBaTtelb,
ciens 3a TeM, YTOOBI He MMOBPEIUTH TPOBOIa. MOMEHT OKOHYATENBHOM 3aTsHKKH paBeH 1.5 + 1.9
kl'c-Mm;

— moakmrounte mposoga [T/l x 3axmmam (UP+, P+, P— m UP-), pacrnoiokeHHbIM Ha IIaTe
nogkmodeHus FIM B COOTBETCTBHU C IIBETOBOM CXEMOIA;

— mnoctasbTe nepexaodarenu SAl tuna I1J] B nonoxenue «MOCT»;

— YIJIOXKHTE XKI'YT IpoBoJOB, uaynuii ot IIT, B ma3 kopiyca 31eKTpOHHOTO 6J10Ka U 3apUKCUpPYHTE
€ro C MOMOIIbIO CAMOKJICIOIIEHCS CKOOKH.

5.3.2 3ammura UM o1 BoABI M1 KOHJACHCATA

JIisi uckITtoueHus TOTMaJaHusl BOJBI BHYTPH KOpIlyca 3JeKTpoHHOro Onoka MM cnenmyer
00paTUTh BHUMaHUE Ha €T0 TE€PMETHU3AITUIO:
— IUIOTHYIO 3aTSDKKY Kabenel B repMOBBOIAX;
— HaAJIWYWE 3ariayliek B HEUCIOJIb30BAaHHBIX T€PMOBBO/IAX;
— MOHTaX Kabemel ¢ mMpoBUCAaHUEM TIepe] BXOJOM B T€PMOBBO/IBI;
— HaJIMYWE W MPABUWIBHOE MOJIOKEHUE PE3NHOBOTO KI'yTa ISl YIDIOTHEHUS KPBIIITKHA 3JIEKTPOHHOTO
onoxa M,
— PaBHOMEPHYIO 3aTsDKKY KPENEeXHBbIX BHHTOB KPBIIIKA Kopriyca Db 10 mioTHOro mprkaTus
YIUIOTHHUTEJIA.
[Ipu oOHapyXeHWHW HETePMETUYHOCTH B TE€PMOBBOJAX WM YIUIOTHEHHUH KpBIIKH Ob
(HEBO3MOXHOCTh TUIOTHOM 3aTSHKKH KaOels, OTCYTCTBHE PE3MHOBOTO JKTyTa U T.J.) HEOOXOIUMO
WCIIOJIb30BaTh T€PMETHK ISl yCTPAHEHUS TPOOIIEMBI.

W3meputenbHble  MOAYNM, YCTAHOBJIEHHbIE Ha TPyOONpOBOJAaX  XOJOJHOW  BOJBL,
MO/IBEPratoTCcsl MHTEHCUBHOMY BO3JIEHCTBUIO KOHJEHCATa BOJbl, OCOOCHHO B YCJIOBHUSX BBICOKOI
BJI&YKHOCTH BO3/yXa B IOJABAJIBHBIX TIOMELIEHUAX. B TakoM citydae, mociie OKOH4aHHUsT MOHTaKHBIX
paboT, pekoMeHayeTcs 3alMTUTh Bech MMM 11eTMKoM OT MHTEHCUBHOI'O BbINAJIeHUsI KOHAEHcaTa 1
IIOTEPU TOBAPHOTO BHUJA IIYTEM TEIUIO- U TMAPOU3OIALMU OT OKPYXKAIOLIEH Cpelbl, HAllpuMep, C
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IIOMOIIIBIO O60pa‘~II/IBaHI/I$I MIATKUM TGHJ’IOI/ISOJ'II/IpyIOHII/IM MaTepI/IaJ'IOM THUIIA MHHep&HBHOfI BaThI, a
3aTEM — HOJIMITUIIEHOBOU MJIEHKOI.

5.4 MoHTax ANEeKTPpUu4eCKnx coeAMHEeHUN TensiocYeTUYnKa

OnexTpuueckoe nuranue Bcex MM Temocuérunka ocyiecTBiseTcst oT Haxonsmerocs B Chb
HCTOYHHUKA MOCTOSIHHOTO HampsbkeHus 24 B. Ilepenaua nuraromero Hampsbkenus k UM, a taxoke
oOMeH naHHbIMU Mexay Cb u UM npoucxoaut mo JBYXIPOBOJHBIM BbICOKOYACTOTHBIM JIMHUSIM
CBSI3M, BBINOJHEHHBIM SKpPaHUpPOBAaHHBIM KabejeM «BUTas mnapa», Hanpumep, tuna STP, FTP,
KADQII unu aHanoruyHbM (cedeHHe MeIHBIX NpoBOJHMKOB He MeHee 0,2 MMm?). Ha HeGombImx
(menee 100 M) pacCTOSHUSX JOMYCTHUMO HCIOJb30BAaHUE HEIKPAHMPOBAHHBIX BUTHIX Map THIA
UTP, KAIl u T.1m.

st cBsizu ¢ UM cuctemHbiid 610k mMeeT niBa kaHaia, ooo3Hadaembie L1 u L2. K kaxmomy
W3 KaHAJIOB MOXeET ObITh moakiIroueHo 10 8 UM, 6 u3 koTopsix ¢ nmpeoOpa3oBarenem pacxonaa. Ha
wiare noaxmoueHut Cb (cm. Puc. I'-2 Ilpunoxenus I') npegycMOTpeHO NO JBE Hapbl KIEMMHBIX
KOHTAKTOB JJIsl MOJKJIIOUYEHHUs JIMHUM CBA3M K KaXXJOMYy W3 KaHaioB, oOo3HaueHHble L1+, LI-
(xanan L1) u L2+, L2- (kanan L2). Tam ke pacnonoxxens! ase napsl kiemMMm PE nns noakmouenus
9KpaHOB BUTHIX Iap.

B o0mem Bune cxema nmoakmtoueHust otaenbHeiXx UM k kananam Cb npencraBnena na Pucl3:

MNATA ] /(_T_—I/T ceamenm 4
NOOKMIOYEHWA 4~ 5 5 pE'p,ﬁ :
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Pucl3. Cxema nmogxnrouenuss UM k Cb MKTC

Jlisg coeqHeHHs] U3MEPUTETIbHBIX MOJYyJEH ¢ CUCTEMHBIM OJ0KOM K KaHaiam L1 w/mmu L2
MOAKIIIOYAIOT JIMHHUM CBSI3M, BBIIOJHEHHbIE U3 BUTHIX map. Jlanee Oyaem Ha3bIBaTh JIMHUIO CBSI3H,
ITOJKJIIOYEHHYIO K KaHAIy, TEPMHUHOM «CeTMEHT». KoJM4ecTBO CErMeHTOB Ul KaKJI0T0 KaHaja He
JOJKHO IIPEBBIIIATH JBYX.

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

g obOecniedeHHs] HOPMAJIBHOTO IMUTAHUS H3MEPUTEIbHBIX MOJIYJIEH HE0OX0IMMO, YTOOBI
JUTMHA OJIHOTO CErMEHTA, BHIIOJIHEHHOTO BHTOM Mapoil ¢ ceyeHueM MEIHOIo MpoBoaHuKa 0,2 MM,
YAOBJIETBOPsiIa yCIOBHUIO Si+Sy+...Sn < 220 M, e S; — nimuHa nunauu cBszu oT Cb o -ro UM, N
— Koan4ecTBO MM, MoaKiIt04EHHBIX K TaHHOMY CEIMEHTY:

Cb - 52 PI
e fi 4)—| R

MKTC:/ = H_l_tv’/ JJ_|

nmM2
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53.{" Fal
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7 7
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Pucl4. OrpanuueHue Ha JUIMHY CETMEHTa

Hanpumep, onun UM moxeT ObITh pacnonioxkeH Ha paccrossHuu a0 220 m ot Cb, nga UM
oaHoro cermenra — A0 110 m, Tpu UM onHoro cermenta — 1o 73 M, u 1.4. Ecau UM pacniosioxkeHsl
TakK, YTO JUIMHBI JIMHUHU cBA3U Mexxy HuMu u Cb pasnsle, To, Hanipumep, Tpu UM onHoro cermenta
MOTyT pacnoJjiararbes Ha paccrossHusIX 10 40, 70 u 110 m ot Cb (40 + 70 + 110 = 220).

B 3aBUCMMOCTM OT CE€4eHHMsI MEIHOrO0 IPOBOJHMKA BHUTOM IAaphl MPEIEIbHO AOIYyCTHMAas
CyMMa JUIMH JIMHMM CBSI3M OJIHOTO CErMEeHTa B MpHUBEAEHHOM Bbille (opMyse MEHSETCs B
COOTBETCTBUU C TaOIMLIEH:

Tabnuma 9. [lpenenvHas cymma JUIMH JIMHUMA CBSI3W OJHOTO CETMEHTA

Jlnamertp sxunbl, MM | CedeHue Kuibl, MM [IpenenbHast cymma JAJIuH, M
0,51 0,20 220
0,64 0,32 350
0,78 0,48 500
0,90 0,64 700

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

5.5 MMopaknro4yeHne 3aneMeHTOB cOornacoBaHUNA C IMHMEN CBA3MN

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

Heo0xomuMoCTh MOJKIIOYEHHSI COTJIACYIOLEro PEe3UCTOpa ONPENENsIeTCs IOJI0KEHHEM
npudopa (Cb wnmu UM) B nuHumM cBs3u. BxmoueHue pesucrtopa TpeOyeTcs, Korga Mpuoop
pacroJio’)KeH Ha OKOHYAHWU JIMHUU CBS3M U He TpeOyercs B MPOTUBHOM cityyae. Cornacyromuii
PE3UCTOp TaKke JNOJDKeH ObITh BKiIOYeH Ha kaHane Cb, k koropomy UM He monkmrodensl. s
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npumepa, Ha Pucl5 3HakoM «+» momedeHbl NpUOOpHI, HYKJIAIOUIUECS B MOJKIOYEHUH dJIeMEHTa
COTJIaCOBAHUS.

[ToaxitoueHue COIIACYIOIIET0 pPe3UCcTOpa MNPOU3BOAUTCS Ha IuiatGopme (WU IUIaTe)
noaximoueHuss npubopa. ns Cb oH BKIIOYAaeTcs MNpU YCTAaHOBKE COOTBETCTBYIOIIEH YacTu
caoenHoro mnepekmodarenss SAl (cm. PuclS5) B momoxkenume «ONy. Jlna MM cormacyrommii
pPE3UCTOp BKJIKOYAETCS YCTAaHOBKOW MEpeMBbIUKU («DKammepa») Ha KOHTakTel Sl (mpu
WCIIOJIb30BaHUH Kabesel ¢ BOJHOBBIM compoTuBieHneM okosio 100 Om) wimm S2 (mist kabemneit ¢
BOJIHOBBIM corpoTuBieHreM okosio 120 Om). Konraktsl S1 u S2 nnsg UM ¢ TUIOM KOHCTpYKUUU
NS5, 16 u K5 pacnionoxens! Ha miare nojakiaodenuit (cm. PuclO).

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

ceamenm 1

Pucl5. Cxema monkiro4eHus COrIacyIOUMX pe3UCTOPOB

5.6 TloakntoyeHne AONOSNTHUTENbHbLIX YCTPOUCTB

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

— Paznuunple mnaTtel pacuiMpeHus, KOTOpble YycraHaBiauBaroTcs B cinotel XS1 ... XS6
MartepuHckoi miaTel (cM. [Ipunoxenue I). [logpobuee — cM. «PykoBOJCTBO MO AKCILTyaTallUuK
nepudepuiinpix Mmoayneit MKTCy.

— Jucranumonnbsiii Ctapt/Cron m3mepeHusi pacxona. [1o3BosisieT CHHXpOHH3UPOBATH IMPOIIECC
U3MEpEeHUsl TEIUIOCUETYMKA M BHEIIHEro 3TaJOHHOTo pacxogomepa. CHHXPOHHOE M3MEpEeHUe
HauuHaeTrcs npu noctymieHud Ha kineMMmbl «CCly», «CC2» (cm. Ilpunoxenue ) miats
noaxmoueHut Cb mocrossHHOro HampsbkeHust BennuuHod ot 6 B mo 15 B (B mro0oit
MOJISIPHOCTH) M 3aKaHYMBAETCS IpU €ro cHATUU. KileMMbl HEe UMEIOT rajlbBaHUYECKOM CBSI3U C
JOPYTUMHU LEMSMHU TEIUIOCUETUHNKA.

— BoiHocHolt  mudposoit  Tepmomerp. IlpeaHasHaueH Uil pPETUCTpAallUU  TeMIIEpaTyphbl
OKpyxamwmiero Bo3ayxa. IIpencraBiasier co0oil MHKpOCXeMy JaTdMKa TEMIEpaTypel C
BBIXOJIHBIMU JaHHBIMU B (popmare bl [2C. [Toaxmrouaercs (cm. [Ipunoxenue /) k kiiemmam
«TSCL», «TSDA», «TGND» u «+5T» muarbl NOJIKIIOYEHUH C MOMOIIbIO ABYX BUTBHIX Map
mmHor 1o 100 m. Lenu «TSCL» u «TSDA» npu MOHTa)xe AOKHBI OBbITH pa3HECEHBI 10
PA3HbBIM ButsiM napam (Hanpumep, « TSCL» u «+5T» — B ogHoit BuTOM nape, a «TSDA» u
«TGND» — B ppyroit). KieMMbl HE HWMEIOT TalbBaHUYECKOW CBSI3U C APYTHUMHU LEMSIMHU
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TEIUIOCYETUHKA, 32 UCKIIOUYEHUEM PACIIOJIOKEHHON B TOM )K€ KJIEMMHOU rpynme kinemMmbl «PE»,
KOTOPYIO MOKHO HCITIOJIb30BATh IS [TOAKJIFOUEHUS OOIIEro 3KpaHa BUTHIX Hap.

— Oxpannbiii nuieiid. [Hogkmouaercs k kiemmaM «OXP1y, «OXP2» (cm. Ilpunoxxenue /1) muiatel
noaxmoueHui. CoctosiHue 1Ieiida aHaIU3UpyeTcsl B OCHOBHOM OJIOKE U B ClIyyae HapyIICHUs
KOHTaKTa IPOU3BOUTCS 3aUCh 00 3TOM B SJHEPrOHE3aBUCUMOM MaMATH TeIIocYETunKa. Takum
00pazoM MOKeT (UKCHPOBATHCS BPEMS Ka)KIOTO BCKPBITUS JBEPEH CIIY)KEOHOTO MOMEIICHUS,
rae ycraHoBieH Cb, 4TO CHM)KAaeT CKPBITHOCTb HECAaHKIMOHHPOBAHHBIX JIEHCTBUN Ha Yy3Je
TEIJIOBOTO YUETA.

5.7 BknrovyeHue TennocuyeTyYnKa

[lepen BxiIrOUEHHEM TEMJIOCUETUYMKA yOeAUTECh B MpaBUIIbHOCTU coeanHeHud mexay Cb u
BceMu VM. Ilepea MoHTakoM Kabesisi CETEBOro MUTaHUSI yOeIUTeCh B OTCYTCTBUU HANPSDKEHUS B
HeM. Kabenb mpomycTtuTe 4epe3 repMoBBOJ B HMkHell yactu koprmyca Cb u 3aduxcupyiite c
MOMOIIBI0 Taliku repMoBBoja. Iloacoenunure xkabeiab K COOTBETCTBYIOLIMM KJ€MMaM Ha IjiaTe
noakmoueHud Chb (cm. [punoxenue J1).

BHUMAHMUE! ®a3ublii npoBoa U Hyj€BOM pabouuii mpoBoj (B U30JSLUU KOPUUYHEBOTO U
CUHero I1Bera mno pekoMmeHganusM MOK) nonkimrodaiite Kk cpeaHel W mpaBoil KiieMMe, HYJIEBOM
3aIUTHBINA TTPOBOJI (B KENTO-3€IEHOMN U30JISIIIUN) — K JICBOU KIIEMME.

Jljig moJicoeIMHeHus MPOBOJOB HEOOXOMMO 3a4MCTUTh M30JIALMIO HA JUIMHY 10 MM, HaXkaThb
Ha KHOIIKM, BBICTYyMAIOLUE HAJl 3aKMMaMH, BCTaBUTh MPOBOJA B OTBEPCTUS C HUIKHEH CTOPOHBI
3aKMMOB U OTILYCTUTh KHOMNKH. [Ipocnenure, 4ToObl OrojieHHas 4acTh MPOBOJAa HE BBICTYyIMAJa U3
3akuMa. g uxcanuu xabemnst UCHOJIB3YHTE MJIACTUKOBYIO CTSKKY, IIPOJIEB €€ Yepe3 OTBEPCTUS
Ha TUIaTe MOAKIIOYeHUH. J(OmoTHUTENbHO, Kabeb, TU00 3alUTHBIN pyKaB, HAJACTHIM Ha KaOeb,
MOJKET OBITh IPUTSAHYT CTSKKAMU K IIJIAaHKE, paclojioKeHHOM Ha HuxkHel crenke Cb.

Y6emurech, uro Tymbiep cereBoro nutaHuss Cb, pacmosioKeHHBIM HA TUIATE TTOKITIOUEHUN,
YCTaHOBJIEH B HIDKHee MoJiokeHue. [IpoBepbTe HANEKHOCTD MOAKIIOUEHUS IPOBOA 3a3€MJIEHUS K
muHe 3azemiieHuss U K kopnycy Cb. Ilocne BbINOIHEHHsI MPOBEPOK U YCTPAHEHUS BBISBICHHBIX
OTKJIOHEHUI MOXHO MOJaTh HAINPSHKEHHE CETEBOr0 NMUTaHMs B JIMHUIO 3anuTku Cb u ycraHoBuTth
TyMOJIep CeTEeBOTO MUTAHUS B BEPXHEE MOJIOKEHHUE.

[Ipu 3TOM JOTKEH BKIIOYUTHCS CBETOAUOJ ® na muneBoi nanenu Cb, a Takxke 3acBeTUTbCA
muciie. Ha nucruiee mosiBUTCS MHpOpManuss O TEKYIIMX IapaMerpax TeIyIoBOro yuyéra.
[leperpy3ka B J1t000M M3 KaHAJIOB JUHHUM CBSI3U (HampuMep, NpU KOPOTKOM 3aMbIKaHUH MTPOBOJIOB

BUTOM Maphl) JUATHOCTUPYETCS BKIIFOUEHUEM CBETOUO/IAa CO 3HAYKOM /. na nmuuesoii manemu CB.

WNHukatopaMy Hanu4us HANPSDKEHMS B JIMHUM CBSI3M Ha cTopoHe MM cirykatr cBeTononsl,
pacnoJjio’keHHble Ha IuiardopmMax/miarax noaxiatoueHui. [Ipu oTcyrcTBUM CBEYEHMs] CBETOAMOJA
IIPOBEpPhTE LENOCTHOCTh JUHUM cBsizu Mexay Cb u UM, HanéxHOCTh MOAKIIOUEHUS MPOBOJOB
BUTOW IApbI, OTCYTCTBUE 3aMBIKaHWM, BBINIOJHEHUE OTPAaHWYEHUN HA JUIMHY JIMHHUU CBA3U. [lpu
HOpMasbHOM pabore UM HMHIMKATOp CBETUTCS OPAaHXKEBBIM LIBETOM, MpH Hepaborarouiem M —
3eneHpIM.  KpacHoe WiIM  IyNbCHPYIOIIEE  OPAaHXKEBO-KPACHOE  CBEYEHHE  CBETOAMOAA
CBUJIETEIBCTBYET O HEJIOCTATOYHOM HAIPSDKEHUU (IIPOBEPHTE JIOMYCTUMOCTD JUIMHBI JIMHUU CBSI3U
o Tabnure 9).

[Ipu ycnemHom 3aBepuieHuu omnepanuu BiimoueHuss MKTC npuctynaiite k onucaHHoMy B
paszene 7 KOH(QUIypUPOBAaHUIO TEMJIOCYETUHKA.
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5.8 OcobeHHOCTU MOHTaxa coeanHeHun gna Cb-05

MonTax Bcex snekrpuueckux coeauHeHud Cb-05 mpow3BOAUTCS € TOMOIIBIO TIIATHI
MO IKITFOYEHUH, HaXO e Cs B HIDKHEM OTCEKEe OCHOBAHMS
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KnemMmHbIe pa3beMbl Ha 3TOH IUIaTe MpeJHa3HAYEHBI /171 TIOKII0YEHUSI (CIeBa HAIPaBo):

— XP1 — kaGens cereBoro nuranus ~220B (m1s Bapuanta Chb-05-BI1 co BcTpoeHHBIM afantepoM
nutanusi Ha =24B). Konrtakt 3ammuTHOTO 3a3emieHusi pazbema XP1 pgomyckaercs He
MOAKIIIOYATh;

— XP2 — kaGenst nutanus =24B (ans Bapuanta Cb-05-0 npu ucnonb30BaHUM BHEIIHETO ajarnTepa
nuTtaHus). HampspkeHue c© BbIXOJla BHEIIHETO CETEBOTO ajanTepa IOJAaeTcsl Ha KOHTAKThI
pazbema XP2 B n1000# MOJIIPHOCTH;

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

— XP7 — kabens unrepderica RS-485;

— XP3 u XP4 — kabens ms nepenayu UMIYJIbCOB OT MpeoOpa3oBaTeseil pacxoia ¢ UMIYIbCHBIM
BBIXOJIOM ;

— XPS5 — curnana Crapt/Cron Juiss CHHXpOHHM3AI[UHM TEIUIOCYETUMKA U ATAJIOHHON YCTAaHOBKHU IPU
IIPOBEJIEHUH TIOBEPKHU.

Muxkponepexmtoyarenu SAl u SA2 cayxar g NOAKIOYEHUS (MpU HEOOXOIUMOCTH)
COrJIAaCYIOIIMX PE3UCTOPOB JIMHUNA CBS3M C H3MEPUTENbHBIMU MOAYISIMM W JuHUed RS-485
COOTBETCTBEHHO.

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

BHUMAHMUE! B otnnune ot Chb-04, 8 Cb-05 umeercs mums OJIVH kanan ces3u ¢ UM. JIse
napbl KoHTakToB (L+ 1 L-) pazpéma XP6 ciyxat [uist MOJKIIOYEHUS IBYX CETMEHTOB JIMHUU CBSA3H.
Vkazannele B pazaenax 5.4 u 5.5 orpanudeHus Ha koiaumdectBo MMM B omHOM KaHaie, JUIMHY
CErMEHTOB, a TaKXe IPaBUJIa YCTAHOBKH 3JIEMEHTOB COTJIACOBAHUS MOJHOCTHIO PaCIpOCTPAHSIOTCA
Ha enuHCTBEeHHBIM KaHan cBsizm ¢ UM B Cb-05. B wacTHOCTH, mpu HaTU4YMHM TOJBKO OIHOTO
CerMeHTa, mnepekiodarenb SAl J0mKeH HaxoauThes B mosiokeHUH «ON» (corjacoBaHHe
BKJIFOUEHO), a MIPU HAJIMYUH JIBYX CETMEHTOB — B IPOTHUBOIIOJIOKHOM TOJIOKEHUU.

MonTax kabeneit He00X0IMMO TPOU3BOANTH B CICIYIOIIEM MOPSAKE:
— CHSTH KPBIIIKY OTCEKA IJIATHI MOKIIOUYECHUN, OTKPYTUB 4 BUHTA,
— MPONMYCTUTh KaOeln dYepe3 TEePMOBBOJBI, pACIOJOKECHHBIE B KpPBIIIKE OTCEKa TUIATHI
IO JKJTIOYCHHIA,
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CHSTh COOTBETCTBYIOIIME KJIEMMHBIE PO3ETKM U IOJCOECIUHUTh K HUM BBIBOJbI KaOenei
COIJIACHO CXEME COEIMHEHHUH TeIIOCUETUHKa,;

BCTAaBUTbH KJIIEMMHBIE PO3ETKHU B UX IIOCAJOUHbIE MECTA;

BKJIFOUUTH IUTAHUE, HACTPOUTH U MIPOBEPUTH PAOOTY TEIJIOCUETUHKA;

BBIKJIIOYUTH MTUTAHUE;

PaBHOMEPHO BBITSHYTh HapyXy KaOeiau, OJHOBPEMEHHO MOITATHMBAasl KPBIIIKY OTCEKa IIAThI
MOAKIIIOUEHHUH K €€ M0CaZJ0YHOMY MECTY, OCTaBJIsisl BHYTPH MUHUMAJIbHYIO YacTh Kabesnei;

3aKpENUTh KPBIIKY OTCEKa IJIaThl MOJKIIOYEHU Ha OCHOBAHUHU YEThIPbMS BUHTAMU;

3aKpYTUTh FallKi FepMOBBOJIOB, 00eCIeUnB (PUKCAINIO Kabesiell 1 TepMETUYHOCTh BBOJIOB.

[Ipu nemoHTa)ke kabesel cienyer NpUAEPKUBAThCA CIAEAYIOIIEro MopsaKa:

BBIKJIIOUUTH IUTAHUE TEIJIOCUETUHKA,

OTKPYTUTb raiiku, GuKCHpyrolue Kadeau B repMOBBOJAX;

OTKPYTUTb YETHIPE BUHTA, KPEISIINE KPBIILIKY OTCEKA IJIaThl MOAKIIOYEHUI;

PaBHOMEPHO MPOTAJIKKBAs KaOeIN BHYTPb KPBIIIKH, OTBECTH KPBILIKY OT €€ [I0CaI0YHOTO MECTa;

BBIHYTh KJIEMMHBIE PO3ETKH, K KOTOPBIM II0JICOEIMHEHBI Ka0eu;

OTCOEJAMHUTD BBIBOJIbI KaOEJeil OT KJIEMMHBIX PO3ETOK;

BBIHYTh 0CBOOOIMBILIKECS KaOelu U3 OTBEPCTUI T'€pPMOBBO/IOB;

3aTSAHYTh TallKM TE€pPMOBBOJIOB, YCTAHOBHMB INPEABAPUTEIBHO B HX OTBEPCTUE MOJXOISAIINN
OTPE30K 3JIaCTUYHOTO JKI'yTa KpYIJoro cedeHus, i OOecredyeHus TepMETHYHOCTH IOcie
yAaJICHUs KaOes;

YCTAHOBUTHh HAa MECTO KpBIIIKY OTCEKa IUIaThl MOAKIIOYEHUH M 3aduKcUpoBaTh €€ 4-Md
BUHTaMHU.
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6 OcCoOeHHOCTU UcNonb30BaHUA TenfiocyeTyYnkKa

VYyeT nmapameTpoB TeronoTpedaenus ¢ nomombio Terocuerdynka MKTC kak Ha HCTOYHUKE
TEIIIOBOM OHEPIrUH, TaK U B CHUCTEMaAX TGHJ’IOHOTp€6H€HI/I$I OCYHICCTBIACTCA B COOTBCTCTBUU C
«[IpaBunaMu KOMMEpPYECKOTO ydeTa TEIUIOBOM SHEPIruM, TEIUIOHOCHUTENS» (Hajiee MO TEKCTy —
«IIpaBmiay) 1 MU 2714-2002 «I'CH. DHeprusi TerioBass U mMacca TEIJIOHOCUTENSI B CHCTEMax
TEIUIOCHAOKEHUS. MGTOI[I/IKa BBIIIOJTHCHU A I/ISMepeHI/II\/'I. OCHOBHBIE ITOJIOKEHUS.

Oco0eHHoCTH ucIoab3oBannu Termiocueranka MKTC:

1)

2)

3)

4)

Omun Terocuetynk MKTC moxeT oOcimyxkuBath oT 1 10 4 HE3aBUCHUMBIX Y3JI0B y4eTa.
V3en yuera (YY) — dyHKIMOHAIBHAS YaCcTh TEIUIOCYSTUNKA, IPEIHA3HAYCHHAS ISl yueTa
TEIJIOBOM SHEPrUM U MapaMeTpOB TEIUIOHOCUTENSI B OJJHOM TEIJIOBOM cCUCTEME (CUcTemMe
OTOIUIEHHUS, CUCTEME rOPSYEro BOJIOCHAOKEHHS U T.1.).

Jlyist pacdeTa TEIUIOBOM PHEPTUU B KAKIOM Y'Y TEIIOCYETUHUKA MCTIOJIB3YIOTCS 3HAYCHUS
pacxo/10B, JaBJICHUN U TEMIEpaTyp TEIJIOHOCUTENS He OoJiee ueM B TpEX TpyOOnpoBoAax:
OJIHOM TIOJAIOIIEM, OJTHOM OOpPaTHOM W OJIHOM TMOJIUTOYHOM, a TaKXKe — TeMIlepaTypa 1
JABJICHUE XOJIOJAHOW BOJIBI.

Ecnu nnst pacdera TEmioBOM SHEpruM B KaKOM-1MOO KOHKPETHOM cxeme ydera
WCIIONB3YIOTCA TMapaMeTphl (pacxoj, JJaBJICHHE H TEMIIEpaTypa) MEHee dYeM TpEX
TpyOOIIPOBOIOB, MapaMeTPbl OTCYTCTBYIOIIETO TPyOOIIPOBOAA MOTYT UCIIOIb30BATHCS IS
ydeTa pacxoja, [aBJIEHUS ¢ TEMIEparypbl BOAbI B JIOOOM JOMOJHHUTEIHHOM
TpyOOIIPOBOI€, HAIIPUMEP, B CUCTEME XOJIOTHOTO BOJIOCHAOKEHHUS.

Ecnmu OoTCYTCTBYIOT TEpBHUYHBIC TPe0oOpa3oBaTeId TEMIEPATyphl W/HIW JABJICHUS HA
KaKoM-TH00 TpyOompoBoje, [Uisi pacueToB MOTYT HCIOJIb30BaThCsl JIOTOBOPHBIE
(mporpamMMuUpyeMbIe) 3HAUCHHS TEMITEPATYPhI U JTABICHHSL.

6.1 ®dopmynbl pacyeTa TeNNOBOW 3HEpPrMu y noTpedurtens

OO6mrast cxema y3na ydera y MOTpeOUTENsl TEIUIOBOM PHEpruM mpezictaBieHa Ha Pucl6, Ha
KOTOpOM B MpAMOYI'OJIBHBIX pPaMKax YKa3daHbl IapaMCTPbl TCINIOHOCUTCIIA B KaXXJIOM U3
TpYOOTIPOBOJIOB, KOTOPBIE HEOOXOAMMO H3MEPUTh MIPH PeaTH3aliU y3Jia yIeTa.

Jnist 9TOH CcXeMbl B TEIUIOCUETYMKE HCIOJNIB3yeTcs cienyromas GopMyna it pacuera
KOJIMYECTBA TETIOBOM SHEPTUH, TIOJTYICHHOH MOTpeOUTENEM:

Q =M * (h1 — hg) — M2 * (h2 — hy) + M3 * (h3 — hys) ey

rue
— Q — remnoBas sHeprus B ['kai;

- M -

Macca BOABI B T, OIpCACIIAICMaA HHTCIPHUPOBAHUCM 3a OTYCTHBIN nepunoa MaccoBOI'o

pacxoma Gm B TpybompoBoae. Gm Beruucisercs no gopmyne: Gu = Gy * p(t, P), rne p —
IUIOTHOCTh BOJIBI, ONpezensemMas 10 TeMIepaType M JaBICHHIO B COOTBETCTBYIOIIEM
Tpybomnposoe B cootBeTcTBUU ¢ 'CCCJL 98-2000;

— h = h(t, P) — cpenneB3BemieHHas 3a OTYETHBII Nepuoj dHTanbnus B I'kan/T, onpeaensemas mo
TEMIIEpaType U JABJIEHUIO B COOTBETCTBYIOMEM TpyborpoBojae B cooTBercTBHM ¢ ['CCCJ] 98-
2000;

UHIEKCHI 0003HAYAIOT:
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1 — mogaroruii TpPyoONpOBOI,

2 — oOpatHbIii TpyOOTIPOBO,

3 — HOANUTOYHBINA TPYOOIIPOBOJ,

XB — XOJIOJIHYIO BOJly (MCHOJIB3YEMYIO JUIsl IOJIUTKN Ha MCTOYHUKE TEIJIOBOM 3HEPrun).

lopstuee BomocHaOxkeHnE

[Momaromuii TpyGomIpoBOXI
OTorurenue
Gvit1 Pi

OOGpartHsIii TpyOOIIpOBOX

Gv2t2 P2

[ToanuTouHskIi TPYOOIIPOBO

Gv3t3 P3

[Tapametpbl X0moaHO# Bozbl: | tXB PXB

Pucl6. OOmas cxema y3na y4yeta y HoTpeOuTenst

®opmyna (1) mpumeHMMa I MHOXECTBa KOHQPUTYpaAIMid CHCTEM TEIIONOTPEOICHUsI 1
MOJKET MOAU(DUIIUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlMH CIIEIYIOUINM 00pa3oM:
— P OTCYTCTBUU MOJAMUTOYHOrO TpyOonpoBoaa nojaraem: Ms = 0;
— B TYIIUKOBOU cUcTeMe (pU OTCYTCTBHH 00OpaTHOTO TpybdorpoBoaa): M = 0;
— B 3aKpbITOM (IIpU OTCYTCTBUM pazbopa TerioHocurens): My = Mo.

[Ipy HE0OXOIMMOCTH, B CHCTEMax TEIUIONOTPEOICHHs, BMECTO H3MEPSEMbIX 3HAUCHUI
TEeMIIepaTypbl U JaBJICHUS XOJIOAHOM BOJbI, JAOMYCKAEeTCA MCIOJIb30BaTh MOCTOSHHbIE 3HAYEHUS,
YCTaHOBJIEHHBIE 110 JIOTOBOPY C TeIUIOCHaOKaromield opranuzauueid. B atom ciyuae Teruioas
SHEprus, pacCuuTaHHas TEIJIOCUYETYUKOM, MOXKET KoppekThpoBaThcsi B coorBercTBuu ¢ 'OCT P
8.592-2002 st ydera OTKIOHEHHUS TIOCTOSHHOTO 3HAYEHMSI SHTAJIBIIMK XOJOJHOW BOJIBI,
HCII0JIb3YEMOT0 B TEIJIOCUETUHKE, OT (PAKTUUECKOI0 3HAYEHUS SHTAIBIINU Ha UCTOYHHKE.

bonee moapoOHO HacTpoiika TemlocueTdyMKa Juii KOHKPETHONW KOH(UIrypaluu y3ia ydera
onucana B paszene 7 Hactpolika TeriocyeTymka.
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6.2 ¢opmynb| pacyeTa TennoBou dHeprmm Ha NCTo4HUKe

OO6mras cxema y3iia ydera Ha MCTOYHHMKE TEIUIOBOW 3HEpPruM mnpejactaBieHa Ha Pucl7. s
TakOW CXE€Mbl B TEIUIOCUETYHKE HCIOJb3yeTcs cieayrouias ¢opMyna s pacuera KOJIMYECTBa
TEIUIOBOM PHEPrUH, OTIYIIEHHON UCTOYHUKOM TEIJIOBOM SHEPTHUU:

Q=M1*h1—M2 *hZ_M3*hXB (2)

[Ipumenenne »TOi GOpMyYIBI BO3MOXXHO W B CJIydasx, KOrJa OTCYTCTBYET OJHMH U3
npeobpasoBateneir pacxoma. Ilpu 3Tom Hemsmepsemas Mmacca (mobas uz My, My wim Mj)
PACCUYUTBIBACTCS U3 COOTHOIIICHUS:

Mi=M; + M; A3)
U nojcTaBisieTcs B popmyny (2).

[Tomarormmii TpyOompoBoa

OO6parublit TpyOOIPOBOJ

TloanmuTouHbIA
TpyOOIpOBOA

Gvits P3

XomnogHas BoJa,

HCIIOJIb3yEMas IJid IMMOAIMNTKH

Pucl7. OOmas cxema y3ia yyeTa Ha HCTOUHUKE

OOpaTuM BHHMaHHUE, 4TO B CXEME y3/a y4eTa Ha MCTOYHHKE TEIUIOBOW SHEPruu pacxojibl B
ojaromieM, 0OpaTHOM M MOAMUTOYHOM TPYOOIIPOBOJIE CBSA3AHBI MEXIY CO00M cooTHomeHueM (3).
TonbKo B 3TOM citydae i pacdeTa TeIIOBOUM SHEPTHH mpuMeHnMa dopmyina (2).

B mpoTHBOMOIOKHOCTH 3TOMY, B CXEME€ Yy3ja ydeTa y IMOTpeOuTeNsl TEIJOHOCUTENb B
MOANUTOYHBIN TPYOONpPOBOJ OTOMpAETCss CHApYXM KOHTypa TEIIONOTPeOIeHUs, HaXOISIIEerocs
MeXy TOUYKaMU M3MEpPEHHs pacxo/ia B MOJaroieM U 00paTHOM TpyoorpoBoax. [loatomy B cxeme,
cooTBeTcTBYMOIIEN Prucl6, pacxoa B OANUTOYHOM TPYOOIIPOBOJI€ HUKAK HE CBSA3AaH C pacxoJamMH B
Mo JaroIeM U 00paTHOM TPyOOIIpOBOIAX.

6.3 AnNropuTm HakonneHust UHTerpaTopoB U pacyeTa cpeaHnX
Temnepartyp

Hakomnnenue (uHTerpupoBaHue) maccbl U 00beMa TEIJIOHOCUTENS, KOJIMYECTBA TEIJIOBOM
SHEprud (MHTErpaToOpoB Macchl, 00beMa M TEIUIOBOM SHEPruv) MPOU3BOIAUTCS IyTEM
€XKECEKyHJHOIO CyMMUPOBaHUs 110 (popMyrnam:

My = Mu-1 + AMp;
Via=Vni1+AVy;
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Qn = Qn—l + AQn;
rjae
M, Vi, Qn — 3Ha4€HMSI HHTErPaTOPOB B MOMEHT BPEMEHHU 1;
— Mu1, Va1, Qn1 — 3HAUCHUS] HHTETPATOPOB B MPEIBIIYIYIO CEKYHIY (n—1);
— AMy = Gwmn / 3600 — macca Boabl, mpomiedmas mo TpybompoBoay 3a cekyHay; Gwmn —
MTHOBEHHBIN MacCOBBII pacxo/ (T/4ac) B MOMEHT BPEMEHHU N
— AVyh = Gva / 3600 — oObeM BOABI, MPOLICAIINN IO TPyOONpoBOAY 3a CekyHAy; Gvn —
MIHOBEHHBIH 00beMHBII pacxo1 (M>/4ac) B MOMEHT BPEMEHH N.
AQn — TemioBasi FHEPrus 3a CEKyHy, paccuuTanHas no ¢popmynam (1) wm (2);

IIpu pacdere cpenHux Temmeparyp (3a 4ac, CyTKH, MECSI) MCIOJb3YEeTCs OCPEJHEHUE C
BECOM, PaBHBIM MHOXHUTENO (Macce) IpU COOTBETCTBYIOIIEH SHTAIBINUU B (OPMYJI€ BBIYUCICHUS
TEIIOBOM sHepruu. bnaromaps sTtomy, cymMmapHOe KOJMYECTBO TEIUIOBOM SHEPruu 3a Jio0oit
nepuo/ (4ac, CyTKy U T.J1.) MOXKET ObITh paccyuTaHo 1o gopmynam (1), (2) npu noacTaHOBKE B HUX
CYMMapHbIX MAacCOBBIX pacxoJ0B TEIUIOHOCUTENSI 3a pacyeTHbIM MEepUOJ M DHTAJIbIUMH,
paccUMTaHHBIX O CPEIHEB3BEIICHHBIM TEMIIEpaTypaMm 3a TOT K€ NEPHOJ.
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7 HacTtpouka TennocyeTymka

47

[locne mpoBeneHUss MOHTaXKHBIX PaOOT CHEUMATUCTHl MOHTAKHOM OpTraHM3alUU JIOJIKHBI
BBIIIOJIHUTh HACTPOMKY TEIUIOCUETYUKA B COOTBETCTBUM CO CXEMOM Yy4yeTa M YCTAaHOBKOM
M3MEPUTENIBHBIX MOJYyJIeH. BapuaHTsl cXemM ydera W mapaMerTpsl JUIsl HACTPOWKHU TEIUIOCYETYHKA
NIEPEeYMCIICHbI B JaHHOM paszielie, a Cioco0 BBOJA BCEX MAPaMETPOB C KIABHATYPHI TEIIOCYETYHKA
onucal B paszzene «Pabora ¢ MEHIO TEIIIOCYETUNKAY.

71

Cxembl y4yeTa TEennoBou dHeprmm n pacxoana soabl

B reriocueTdnke nmpuHATA CIeAyIONIas KiIacCH(DUKAIMS CXEM ydeTa:
Pacxogomepbl — TEIUIO HE BBIYUCIIICTCS, CXeMa BKITFOYACT JI0 3-X PacX0JI0MEPOB;
— TYIUKOBAsI CUCTEMa TEIIOMOTPEOJICHUS, TUTFOC JI0 2-X PACX0JI0MEPOB;
— 3aKpBITast CUCTEMA TEIIOMOTPEOIeH S, TUTFOC JI0 1-ro pacxoaomepa;
— OTKPBITask CUCTEMA TEIIOMOTPEOICHUs, TUTIOC 110 1-ro pacxoaomepa;
— CHCTEMaA TEIIOCHAOKEHUSL.
®opMmysbl BHIYMCIECHUS TEINIOBOM SHEPTUU MPUBEACHBI B CIEIYIONIEH TabIule:

Tynukosast
3akpbiTas
OTkpbITan
HUcrounuk

Ta6muma 10. ®opmynbl BEIYUCICHUS TETUIOBOM YHEPTUHU

Yuacrtue
Maccbl B | 3HaueHHe BecOBOro ko3 puuuenra
CxeMa BbIYMCJIE- IPU OCPEHEHUH TeMIlepaTypbl ®opmy.ia BEIYHCICHHS
HHM TeIULIH TEMJIOBOM YHEPIruM
M; | M3z | M3 t1 t2 t3 txe
Pacxomomepnr | — | — | — GmMi G2 | Gwms — He Beraucasercs
Tynuxosas + | = |[+]] Gwm Gm2 | Gms | Gmi[+Gwms] | Mi*(hi—hxe) [+M3*(hs—hxs)]
+ | = |[+]] Gwmi Gvi | Gws [Gm3] M;i*(hi—h2) [+M3*(hs—hxs)]
3akpbITas
— |+ [*]| Gwme Gm2 | Gws [Gm3] Mz *(hi—h2) [+M3*(hs—hxs)]
Gmi—Gm2 | Mi*(hi—hxs) — Ma*(ho—hy)
OTKpbBITas + | + |[+]| Gwm Gm2 | Gws [Gvs] | [+ My*(hi—hy)]
+ |+ |+ Gwmi Gm2 | Gws Gwms Mi*h; — Ma*hy — M3*hye
- | + GwetGms| Gm2 | Gwms Gwms Mz*(hi—hz) + M3*(hi—hxs)
HcTouHuk
+ | = |+ Gmi  |Gmi—Gwms | Gms Gms Mi*(hi—hz2) + M3*(ha—hxs)
+ |+ | - Gwmi Gv2  |Gwz | GMi—Gm2 | Mi*(hi—hxs) — Ma*(ho—hy)

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

«+» — 03HAYaAET, YTO COOTBETCTBYIOIIUN PACXO]l y4acTBYeT B (popMyIie;
«[+]» — o3HayaeT, 4YTO COOTBETCTBYIOLIMH pacXo] MOXKET KaK y4yacTBOBAaTb, TaK U HE
y4acTBOBAaTh B BBIYMCICHUHM TEIJIOBOM JHEPrMM B 3aBUCUMOCTH OT KOHKpETHOMU
KOH(UTypaliy CUCTEMBbI TEIJIOYyUYETa.
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«[+ M3z*(hs—hxs)]» — KBamipaTHBIMU CKOOKaMH BBIJICIICHO CIaraéMoe, KOTOPO€ YUYUThIBACTCS
TOJIBKO B CiIy4ae, Koraa M3 ydacTBYeT B BBIUYMCIICHUH TEIUIOBOM YHEPTUH.

«GM1» — cepbiM (OHOM OTMEUYEHBbI Cllydal HECOBIAJCHMSI BECOBOIro Kod(¢uuueHTa
OCpEIHEHHUSI TEMIIEPATYPhI C COOTBETCTBYIOIINMM MAacCOBBIM PAaCX0I0M.

[IpuBenennas kinaccudpukauus cxem ydera («TynuxoBasi», «3akpbiTas» M T.[.) YCIOBHa U
ABJIIETCS, 110 CYTH, OJTHUM M3 I1apaMeTPOB, C MOMOLIbI0 KOTOPOro BbIOMpaeTcs (opMysa pacuera
TEIUIOBOM SHEPruu IpHU HACTPOMKE MapaMeTpoB y3ia ydyera. Jpyrumu mapamerpamu s BblOOpa
(GopMyJIbl ABIISIOTCS 3HAYEHUS NMPU3HAKOB «YUYacTUE Pacxo/]a B BBIUMCICHUH TEIUIOBOI SHEPTUN».
Tak, Hanpumep, st cxembl «McTOYHHMK» BO3MOXKEH BBIOOpD W3 4 BapuaHTOB ISl (OpPMYIIbI
BBIYMCIICHUS! TEIUIOBOM SHEPrUM B 3aBUCUMOCTU OT KOHKPETHON KOH(UIypaluu y3ja ydera
(ycTaHOBKH ABYX MJIU TPEX pacXx0J0MEPOB), COOTHOIIEHHS pacX0J0B B TPYOOIIpOBOJaX U T.J.

7.1.1 Cxema y4dera «Pacxogomepbi»

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

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

JUis BOABI M JKUJKOCTH MOTYT H3MEPATHCS U PErUCTPUPOBATHCS HHTErpalbHbIE U
MTHOBEHHBIE 3HA4YE€HMS Pacxoja, MIHOBEHHBIE M CPEIHHE 3a IEpUOJ 3HAYECHHs TEMIIEpaTypbl U
JaBJICHUS B KaKJIoM TpyOornpoBoie. KosimyecTBo TpyOOIIpoBOIOB MOXKET OBITH OT 1-ro 10 3-X.

JIist rasza ¥ DJIEKTPOIHEPTHM PETUCTPUPYIOTCSA TOJBKO HMHTErPAJIBHBIE PACXOJbI YKa3aHHBIX
pecypcoB B M° 1 KBT*4 COOTBETCTBEHHO.

CxeMa y311a ydera 3TOro THIIA JUIsl BOJBI M KHUIAKOCTEH IIPECTAaBICHA HA PUCYHKE:

[lepBslii TpyOOIIPOBO
2
Bropoii TpyOonpoBoj

o e

Tpetnii Tpybo1ipoBoa

Pucl8. Cxema yuera «Pacxonomepbi»

Ha sToM pucyHke, Tak k€ Kak M Ha CIEAYIOIUX, OyneM BMecTo Ha3Banuii «llomaromumiiy,
«OOpatubii» u «l[loanurounsiity ncnosib3oBath Ha3BaHus «llepBriity, «Bropoit» n «Tpetuit» nmns
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TpyOONIpOBO/IOB, MapaMeTpbl KOTOPBIX (pacxol, TeMmIeparypa W [aBj€HHE) HE YYacTBYIOT B
BBIYHCIICHUH TEIIOBOM sHeprun. HeobOs3aTenbHble KOMIIOHEHTHI HA CXeMe 0OBEEHbI ITYHKTUPOM.

[Ipu peructpanuu pacxoJ0B ra3a W/WIN 3JIEKTPOSHEPTUU KOJUYECTBO TPyOOIPOBOAOB, B
KOTOPBIX H3MEpSIOTCA W PETUCTPUPYIOTCS IMapaMeTpbl BOABI WIH KUIKOCTH COOTBETCTBEHHO
yMeHbIIaeTcs. MaKcuMallbHOE KOJMYECTBO PETHCTPUPYEMBIX PACX0J0B (PKUIKOCTH, Ta3a U
3JIEKTPOIHEPTUHN) B OJTHOM Yy3JI€ y4E€Ta PABHO TPEM.

7.1.2 Cxema y4yera « TynuxkoBas»

JlanHasi cxema IpHUMEHSIETCS B CUCTeMaX TEIUIONOTpPeOJIeHUs B Clydae, €clid OTCYTCTBYET
obpatubiii  TpybompoBoa. Ilapamerpst ¢ umuAexkcom 2 (Gvz, t2, P2) mpm sTom moryr nmbo
OTCYTCTBOBaTh, JIMOO HCIOJIb30BAThCSA ISl ydeTa pacxoja, JABJICHHUS W TEMIIEpaTyphl BOJIbI B
J000M JIOTIOJTHUTEIIFHOM TPYOOIPOBOJIE, HE YYAacTBYS B BBIYMCICHHUH KOJMYECTBA TEIUIOBOM
SHEPTrUH (HAIpUMep, 3TO MOKET OBITh PACX0/1 BOJIBI B CUCTEME XOJIOHOTO BOJIOCHAOKECHHMS).

OO6mras cxema y3ja ydera 3TOTO TUIIa MTPEACTABJICHA Ha PUCYHKE:

[Tomarommmii TpyOOmIpoBOI

—pi—fo T —P

- Bropoii TpyGomposon

. [TonnuTounsIil TpyOONIPOBOA

—Pr—cor}—

[TapameTpsl X0101HOM BOABL: | txB PXB

Pucl9. Cxema yuera «TynuxoBas»

TenoBas sHeprust Al TYMUKOBOM CXEMbI yueTa pacCUUThIBAETCs M0 (popmyIie, MOTy4eHHOU
u3 Gopmynsl (1) mpu Mz = 0:

Q = Ml*(hl—hxn) + M3*(h3—hxn),

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

Q =M *(hl—hxn)-

B stom cimyuae mapametpsl ¢ uHaekcoMm 3 (Gys, t3, P3) moryr nmbo oTcyrcTBOBaTh, MO0
WCTIOJB30BAThCS ISl ydeTa MapaMeTpOB BOJBI B €IIe OJJHOM JOMOJTHHUTEIBHOM TPYOOIpOBOJE, HE
Y4acCTByA B BBIYMCIICHUU KOJIMYECTBaA TEIJIOBOH OHECPIrun.
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7.1.3 Cxema y4yera «3akpbITas»

JlaHHasi cXema TPUMEHSIETCS B CUCTEMax TEIUIONOTPEOICHUSI B Cllydae, €CIH OTCYTCTBYET
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTessiMA pacxoja Ha MOJNAIOMIEM |
obpaTHOM TpyOOMpoOBOAaX, T.€. cumTaercs, uro M; = Mp. OOmuii BuA y37a ydera Juisl JaHHOM
CXEMBI TIPEJICTABJICH HA PUCYHKE!

[Tomarormmii Tpy6OIIpoBOT
OTomieHue
Gvit1 P

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TonnuTouHbi TPyOOIPOBOA

Gv3t3 P3

- [TapameTps XomoaHO# Bozbl: | tXB PxB

Puc20. Cxema ydera «3akpbiTas

TenoBas sHEPrUsl paCCUUTHIBACTCS IO OJHOM U3 IBYX SKBUBAJIEHTHBIX (OPMYIL:

Q = Mi*(hi—hz) + M3*(h3—hxs),
m00:
Q = Mz*(hi—hz) + M3*(h3—hyg).

Hecmotpst Ha To, uTO B hopMyiTy pacdera TEIJIOBOM PHEPTUU BXOIUT TOJHKO OJWH M3 JABYX
pacxonoB M; unu M, npu Hamuuuu oOoux npeoOpazoBaTesiell pacxojia BO3MOKEH KOHTPOJb
repMETUYHOCTU CUCTEMBI (OTCYTCTBUS yTE€UEK WM MOJIMECOB) 110 Pa3HOCTHU MoKazaHuil M1 u My,

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

Q = Mi*(hi-hy),
m00:
Q = Mz*(hi-hy),

a mapametrpsl ¢ uHaekcoM 3 (Gys, t3, P3) Moryr ymbo oTcyTcTBOBaTh, MO0 HCIIOJIB30BATHCS IS
yduc€Tta IMmapaMEeTpOoB BOAbI B JOIIOJHUTCIBHOM TPY6OHpOBOI[C, HC Y4YaCTByAd B BBIYHUCICHUU
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KOJIMYECTBA TEIIOBOW 3HEpruu. B 3TOM cilydae Takke OTCYTCTBYET HEOOXOIUMOCTh B U3MEPEHUU
(;Tm60 3a1aHUM IPOTPAMMHUPYEMBIX 3HAUEHHH ) TEMIIEPATYPhI U AaBICHHS XOJIOAHOM BOIBI.

[To cormacoBanuio ¢ »HEProcHaOXaroliel OpraHU3aIKMEel MOXKET OTCYTCTBOBAaTh OAWH W3
npeoOpas3oBareneil pacxoja Ha MOJAIOIIEM WIM oOOpaTHOM TpyOomnpoBojaax (HE3aBUCHMO OT
HAJIMYHSI WM OTCYTCTBUS B CXEME MOJAMUTOYHOTO TpyOompoBoaa). Hanpumep:

[Tomarormmii Tpy6OIIpOBOI
OroruieHne
Gviti Pi

OO6partHblit TpyOOIPOBOJ

t2 P2

Tpetuii Tpy6orpoBoa

<

Puc21. Cxema ydera «3akpoiTas» 0e3 noanutku u [1P Ha oOpaTHOM TpyOOTIpOBOAE

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

7.1.4 Cxema ydera «OTKpBITAf»

JlaHHasi cxema IMpPUMEHSIETCS B CHCTEMaX TEIUIONOTpeOJIeHNs B ciiydae, KOrJa CYyIIeCTBYEeT
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTesisiMA pacxoja Ha MOJNAIOMIEM U
obpatHOM TpyOompoBoaax. OOmIMil BU y3J1a ydeTa Il JAHHOW CXEMBI TIOKa3aH Ha PUCYHKE:
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lopsiuee BomocHabxeHME

[Tomarormmii Tpy6OIIpoBOT
Otoruienue

Gviti P1

Ob6patHblit TpyOOIPOBOJ

Gv2t2 P2

[TonnmuTouHsi TPyOOIPOBOL

Gv3t3 P3

[TapameTpsrl X0n04HOM BOABL: | txB PXB

Puc22. Cxema yueta «OTKpbITas»

TeruioBas dHEpPrus PaCCYUTHIBAETCS IO (POPMYIIE:
Q = M1*(hi—hxs) — M2*(h2—hxs) + M3*(hz—hyz),
a €CJIM TOMUTOYHBIN TPYOOIPOBOJ OTCYTCTBYET, TO MO (GOpMYIIE:
Q = Mi*(hi—hyg) — M2*(h2—hyz).

Bo BTopom ciydae napamerpsl ¢ unaekcom 3 (Gvs, t3, P3) Moryr nmubo orcyrcTBoBath, J1Mb0
WCIIOJIb30BAThCS JIJIsl yYeTa MapaMeTpoOB BOJBI B JTIOOOM JOTMOJHUTEIHHOM TPyOOTIpOBOiE (B T.4. B
I'BC), He ydacTBYs B BBIYUCIICHUH KOJMYECTBA TEIJIOBOM 3HEPruu.

Pacuer TemmoBoit sHEpruu Mo ykazaHHBIM (popMysiaM KOPPEKTHO OCYIIECTBISETCA TaKKe B
TaK Ha3bIBAEMBIX WICTHHX» pekumax padotsl cucrem ['BC ¢ mupkymsnueid, koria BoJa moaaeTcs
10 OJTHOMY U3 TPYOOTIPOBOIOB HJIM MEHSIETCSI HAIIPaBJICHUE TTOTOKA BOJIBI B TPyOax.

Hampumep, mycTs B mTaTHOM peXKuMe pabOThI, KOT/AA ToJada BOJBI OCYIIECTBIISICTCS IO
nojatonieMy (mepBoMy) TpyOOmpoOBOaYy, a BO3BpaT BOJAbl — TO OOpaTHOMY (BTOpPOMY)
TpyOOIIpOBOIY, pacueT NOTPeOIEHHON TEIIOBOM 3HEPruu OCYILECTBIsAETCs 0 (hopMyIe:

Q =M * (hl - hxn) -M; * (h2 - hxn)-
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Ecnu B netHeMm pexume nepekpbIBaeTcsi oOpaTHBI TPyOONpPOBOJ, TO TEIUIOCUETYHK (IpU
COOTBETCTBYIOIICH HACTPOHKE) (GPUKCUPYET HYIEBOU pacxos BoJbl Gyz2 1O 3TOMY TPyOOTIPOBOIY U
(aKTUYECKH pacCUUTHIBAET NOTPEOIECHHOE TEIUIO MO (hopMyIe:

Q =M * (hl - hxn)-

Jnst peanmu3anil TaKOTO TIOBEACHHWS TEIUIOCUETYMKA JIOCTaTOYHO, YTOOBI B HACTpOIKe
nmapaMeTpoB pacxojia Mo 00paTHOMY TPYOOIIPOBOY IPH PAcX0/ie MEHbIIIE MHHUMAIBHOTO (2 TaKkKe
IIpHU MYCTOU TPYyO€) HUCIOIBb30BANIOCH «JIOTOBOPHOE» 3HaUeHHE pacxoia, paBHoe (. ViMeHHO Takue
napaMeTpsl yCTaHABIMBAIOTCA IpPHU CTAaHAAPTHOM HAcTpolKe y3ia yuyera (CM. HyHKT «9.2.3.3
CrannmapTHasi HACTPOIKay).

Ecmu nmepekpriBaercs nonatomuii Tpyoornpooa (Gvi = 0) u mogavya BOIbI OCYIIECTBISIETCS
1o oOpaTHOMY TPyOOTIPOBOTY, TO MOTPEOICHHOE TEIIJI0O PACCUYUTHIBACTCS 1O (hOopMyIIe:

Q=-M; * (hz - hx),

Tak kak mpu 3ToM pexkume pacxon Gvyz2 u macca Mz oTpuuaTenbHas, TO pacCUUTaHHOE
KOJIMYECTBO TEIJIOBOW SHEPrUuM OyJIeT UMETh MMOJI0KHUTEIbHBIN 3HAK.

[Ipu GonpiioM pazbope BOJbI NOTPEOUTENEM, MOKET BO3SHMKHYTh CHUTYyallMs, KOI/a Iojayda
BOJIBI OCYIIECTBIIAECTCS MO obouM TpyOompoBomam (pacxon Gvz u macca Mz OTpHIaTENIbHBIC).
Pacuer mo dopmyne mis OTKPHITONW CHCTEMBI TEIUIOCHA0XEHHUS OCTAeTCs KOPPEKTHON W B 3TOM
cirydae.

Jnst paboThl B peXHMMax C PEBEPCOM IOTOKAa He TpeOyercs Kakas-JIMOO CrHermaibHast
nepeHacTpoiika Terocyerynka. OIHaKo, M3MEpUTEIbHBIE MOJYJIH, KOTOPBIE HCIIONB3YIOTCS B
TaKWX CIydasX, JOJDKHBI MMETh PEBEPCHBI PEKUM [0 KaHAIy pacxoja, T.e. JOJDKHBI OBITh
MPOKAJIMOPOBaHbl Ha TPOJIMBHOM YCTaHOBKE [UIsi OOOMX HaIpaBJIeHUH IMOTOKa BOJBI (CM.
[Ipunoxenue b). Kpome Toro, npu HacTpoiike y3ia ydera JOJKEH ObITh pa3pellieH peBepc MOTOKa
st kaHaina Gv cOOTBETCTBYroOIIEro TpybompoBonaa (cMm. pazgen «7.3.4 IlapameTpsl HacTpOMKH
KaHAJIOB y371a yueTay). JlJs ynmpoIeHus: COOTBETCTBYIONIECH HACTPOUKH, €CITU TPEOyeTC sl pa3peminTh
peBepc MOTOKa IO OOpaTHOMY (BTOpOMY TpPyOOIIPOBOIY), B MEHIO TEIUIOCUETYMKA HMEETCs
KoMmaHaa «CTaHmapT, peBepc G2» (cM. pasnen «9.2.3.3 CranmapTHas HACTPOUKAY).

7.1.5 Cxema yuera «ACTOUYHUK»

JlanHasi cxema y4yeTa MpUMEHSETCs Uil BOASHBIX CUCTEM TEIJIOCHA0XKEHUs (Ha MCTOUHUKE
Ter1oBoM »Heprun). OO BUA y3/1a yuyera AJis JaHHOW CXeMbl II0Ka3aH Ha pUCYHKE:
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[Tomarormmii TpyOompoBoa

OO6parsblit TpyOOIpOBOJ

TloanmuTouHbIA
TpyOOIPOBOA

XomnogHas BoJa,

HCIIOJIb3yEMas IJId IMMOAIMNTKH

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

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

ITOJIY4EHHBIM U3 COOTHOEHUs M1 = M, + M3 :

Q =Mi*hy — M2*h; — M3*hye

Q = Ml*(hl—hxn) - MZ*(hZ_hXB)
Q = Mz*(hi—hz) + M3*(hi—hxs)
Q = M]*(h]—hz) + M3*(h2—hxn)

(2)

2.1)
2.2)
(2.3)

Takum 00pa3om, €ciau YCTaHOBJICHBI BCE TpU MpeoOpazoBaTess pacxoja (Ha TOJAOIIEM,
00paTHOM U MOANMMUTOYHOM TPYOOIpOBOJax), Asl (GOPMYIIbI BHIYMCIECHUS TEIUIOBOI YHEPTUHU MOTYT
OBITh UCIOJIB30BaHbI MMOKa3aHus 1100 Beex Tpex [IP, nnbo nokaszanus ar000# napel U3 HUX.

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

OO6parsblit TpyOOIpOBOJ

TloanmuTouHbIA
TpyOOIPOBOA

XomnogHas BoJa,
HCIIOJIb3yEMas IJId IMMOAIMNTKH

Puc24. Cxema yuera «Mcrounux» ¢ nyms [1P

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

Ecnu B KOHKpETHBIX YCIOBHUSX HUCTOYHHMKA TEIJIOBOM 3HEPTUM HapaMeTpbl XOJIOAHON BOJIbI
(txs, Pxs) COBImamaroT ¢ COOTBETCTBYIOUIMMH IMapamMeTpamMu TMOANMUTOYHOTO TpyOompoBona (t3, P3),
JUIE U3MEPEHHUs SHTAIBIIMKU XOJIOJHON BOJBI MOXET MCIIOIb30BAThCSI U3MEPHUTEIbHBIA MOMYIIb,
CTOSIILIMI Ha MOAMUTOYHOM TPyOOIIPOBOJAE (3TOT MOIY/b B CXEME y4yeTa MCIOJIb3yeTCs JBAXK/IbI, KaK
YCTaHOBJIEHHBIN HA MOJIUTOYHOM TPYOOIIPOBOJIE U KaK YCTAHOBJICHHBIN Ha XOJIOIHOM BOJIE).

IIpu orcyrctBun IIP Ha mnoxmuToyHOM TpPyOONpPOBOAE OTIAZAET HEOOXOAMMOCTh B
M3MEpEeHUU TeMIlepaTypbl U JaBJIEHHS Ha 3TOM TpyOompoBoje, T.K. hs He BXoauT B (opmyiy
BBIYMCIICHUS KOJIMYECTBA TEIJIOBOW SHEPruu i cucteMbl TemocHadxkenus. ([lapamerpsr t3 u P3
HE0OXOIMMbI B JAaHHON cXeMe TOJBKO il pacueTa maccoBoro pacxona Gms 1mo 00bEeMHOMY,
uzmepsieMomy I1P). MI3mepenue napameTpoB X0JI0IHOM BOJIbI B 3TOM CIydae 00s13aTENIbHO.

7.1.6 Ilpumep y3Ja y4dera ¢ cucremamu oromjiennsi u I'BC

Kak yxe ormeuanoce, knaccudukamus cxeM ydera («TymukoBas», «3akpbiTas» U T.1.)
YCIIOBHA W SIBJISICTCS JIUIIH OJHUM W3 ITAPaMETPOB, C MOMOIIBID KOTOPOTO BBIOMpaeTcs (Gopmyna
pacuera TETI0OBOW YHEPTUH MPH HACTPOMKE MapaMeTPOB y3i1a yueTa.

[ToaToMy BO3MOXHa cUTyalus, KOTJa y MOTpeOUTeNs TEIIOBOM SHEpPruu IpUMEHSETCs
dopmyna s cxeMbl ydeta «VCTOYHHMK» W HA00OPOT, KOTJa HAa UCTOYHUKE TEIUIOBOW SHEPTHH
pUMeHsIeTCsT GOpPMYITa ISt CHCTEMBI TETIOMOTPEOICHUS.

PaccMoTpuM creayronyr0 CXeMy OTKPBITOM CHCTEMBI TEIUIONOTPEOICHMS], BKIIIOYAIOLIYIO
CUCTEMY OTOIUIEHMSI U TYIUKOBYIO CUCTEMY T'OPSIUYEro BOJAOCHAOKEHNUS:



56 Tennocuerunku MKTC. PykoBoacTBO MO 3KCIUTyaTalluu

lopsiuee BoocHabxeHME

Gv3t3 P3

[Tomarormmii Tpy6OIIpOBOT o
TOTICHUE
Gviti Pi

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TapameTpsrl X0n04HOM BOABL: | tXxB PXB

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

Jlis naHHOM KoH(UrypauMu Yy3jia ydeTa BO3MOXKHBI TpPU BapHaHTa pacyera TEerIoBOMN
SHEPruM, U3PACX0I0OBAaHHOW CYMMapHO Ha OTOIUIEHHE U ropsiuee BOJOCHAOXKEHHE.
B nepBom Bapuante BbIOMpaeTcs cxemMa ydera «OTKpbITas» M pacyeT MNOoTpeOIeHHON
TEIJIOBOM PHEPruM BesieTcs 1o (hopmyie:
Q = Ml*(hl—hxn) - MZ*(hZ_hXB)-

OpHako, mpu Hamu4uu pacxonomepa B Tpybomposoge I'BC, oTcyrcTBuUM yTedek u eciu
CpPEAHUI PacxoJ B 3TOM TPyOOIPOBOJAE CYIIECTBEHHO MEHBIIE, YEM 4epe3 CHCTEMY OTOILICHHS,
MPENNOYTUTEIBHEE UCII0JIB30BATh JBE APYyrue GopMysbl (JTF0O0YI0 U3 HUX):

Q = Mz*(hi—h2) + M3*(hi—hxs)
Q = M]*(h]—hz) + M3*(h2—hxn)

Bce Tpu mnpuBeneHHble (GOpMynbl MaTEeMaTHUECKW SKBUBAJICHTHBI (IIPU YCIOBHUM, 4YTO
M;3;=M;—M;, T.e. Ipu OTCYTCTBUU YyTEYEK), OJHAKO pacyeT MO ABYM HOCIeAHUM (opmylam
MMEEeT MEHBIIYI0 U3MEPHUTENbHYIO OTPEIIHOCTh 3a CUeT MPSIMOro M3MepeHus: pazHocTu macc Mj—
M.

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

7.2 TlMpumeHeHMe Tennoc4yeTyMKa Ha y3rax y4yeTta

OpaMH TEMI0CUeTYHK, B 3aBUCUMOCTH OT MOIU(UKALIUN, MOKET OJHOBPEMEHHO 00CTYKUBATh
70 4-X HE3aBUCUMBIX y3JIOB y4YeTa C pa3HbIMHU CXeMaMH y4eTa.

B cocTaB oj1HOTO y371a yyeTa MOXKeT BXOJAUTh 10 3-X TPyOOIIpOBOOB (I10AAI0NINIH, 0OpaTHBIH,
MOANUTOYHBIN), A7 H3MEpPEHUs NapaMeTpoB KOTOPBIX (pacxol, TeMmIleparypa M JaBJiCHHE
TEIUIOHOCHUTENIS1) MCIOJIb3YIOTCS u3MepurenbHbie Moaynu (MM), mo oaHOMy Ha KaKIbli
TpyOOIIPOBOI.

JIOTIOTHUTENBHO, /Ul U3MEPEHUS TapaMeTPOB XOJIOIHOM BOIbI (TEMIIEPATYPHI txs U TABICHUS
Pxs) MOxeT ucnonp3oBatbes yeTBepTHIi UM, He coaeprxkaruii mpeoOpa3oBarTesst pacxoa.
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N3meputenpHbId MOAYNIb, YCTAHOBJICHHBIM Ha MojaromeM (WK TMEepBOM) TPyOOIPOBOJIE,
Ooynem o6o3Hauate «MIMl1»; Ha oOpatHoM (uau BTOpoM) — «MM2»; Ha moaNUTOYHOM (WK
TpetbeM) — «MIM3»; Mmoaynp A1 u3MepeHus: TeMrnepaTypbl U AaBJIEHUS XOJ0HOU BoJbl — «IM4y.

7.2.1 Bp10Op THIIOB U3MEPUTEIbHBIX MOAYJICH

Ha tpybonpoBojax y3ia ydera MOTYT HCIOIb30BaThCSl U3MEPUTENbHbBIE MOJIYJIU CIEAYIOIINX

TUIOB (MPUBEJECHBI TUIIbI, UCIIOIb3YEMbIE IPU HACTPOUKE y3J1a yyeTa):

— «M121» — u3MepuTeNnbHbIE MOJYJIU C 3JIEKTPOMAarHUTHBIM MpeoOpa3oBaTesieM pacxona, AByMs
KaHaJIaMM U3MEPEHUs TEMIIEPATypPbl U OJTHUM KaHAJIOM U3MEPEHMUS JABJICHHUS;

— «MO021» —u3MepUTENbHBIM MOAYIb C JIBYMs KaHAJAMHU HM3MEpPEHUs TEMIEPATypsl U OJHUM
KaHAJIOM U3MEPEHUs JaBJICHUS;

- «M021+IIPU» — »s10 MO21, ycTaHOBIEHHBII BMECTE C MpeoOpa3oBaTEIEM pacxoja C
UMITYJIbCHBIM ~ BbIXOJ0M; BbIXon [IPM nmomken ObiTh momkmtoueH k woayao MO21,
YCTaHOBJIEHHOMY Ha TOM K€ TPYOOIIPOBO/IE;

— «IIPW» — mpeobpazoBarenb pacxoja C HUMITYJIbCHBIM BBIXOJOM; MOKET OBITh MOJKIIOYEH K
umiyascHoMy Bxoty MKTC unu uzmeputensubiM Moayssm tuna M121 nion M021.

B Tabnune 11 ykaspiBaercs, kakue Tunbl UM MoryT ObITh UCIOJIB30BaHbl B 3aBUCUMOCTH OT

CXEMBI ydeTa U HOMepa TpyOoOonpoBoa:

Tabnuna 11. Beibop Tuna UM niis pa3HbIX cxem yyera

nMi M2 M3 M4
Cxema (na (na (na (na . IIpumevyanue
nojaoIeM | 06PaTHOM | MOJIMHTOYHOM | XOJIOXHOI
TpyOomp.) | TpyOdomp.) TpyOOmp.) BOJI€)
Mi21 Her Her Her
PacxoxomephI MO021+I1PU Y M121 M121
[1PU ¥ MO021+I1PU YM021+I1PU
Her [1PU ¥ I1PU1
Mi21 Her Her ! Her txs — IPOTPAMM. HJIA
Tymncopan | MO21TIPH “|M121 M121 M021%  |usmepsercs;
MO21+ITPU Y M021+1TPU t3 = t1, tz, IPOrp. WK
[1PU [1PU U3MepseTcs
Mi21 Mi21 Her ! Her txs — IPOTPAMM. HJIA
M021 D M021 D MI21 M021%  |usmepsercs:
BakpeiTas  |[MO021+I1PU Y MO021+I1PU Y MO021+I1PU t3 = t1, to, HPOrp. MK
[1PU 29 I1PU >4 [1PU u3MepsAeTCs
Her ! Her !
Mi21 Mi21 Her ! Her txs — IPOTPAMM. HJIA
Orpuran|MO2LTIPH “IMO21HIIPY #|M121 M021 % |usmepsercs:
[1PU 29 [1PU >4 MO021+I1PU t3 = t1, to, HPOrp. MK
[TPU HA3MEPSETCS
M121 Mi21 Her ! Her txs — IPOTP. MK
M021 D MO21 D M121 M021%  |usmepsiercs
Hcrounuk  [MO21+ITPU Y MO21+ITPU Y MO21+T1PU ¥
[1PY >¥ [1PY >¥ [1PU ¥
Her ! Her !

[Ipumeuanus k Tabnuue:
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D' — Tombko ecnm cOOTBETCTBYIOLIAs Macca HE y4acTBYET B BHIYHCICHHM TEIJIOBOI
SHEpruuy;

2 — ronbko B nape (s UM1 u UM2) ¢ M121 umua MO2 1+I1PU;

3) — B xauectBe M021 115 M3MeEpeHHs MapaMeTpoB X0J10HoM Boabl (IM4) MokeT ObITh
HCI0JIb30BaH JIF000N U3MEPUTEIbHBIA MOJYJb, BXOSIINN B JIF000H y3en1 yuera, KOTOPbIN
U3MepseT HYXKHYI Temieparypy (Hampumep, MI121, crosumii Ha TpyOompoBone
XOJIOAHOTO BOJOCHAaOKEeHUs1 y motpedutens, win M121, crosumuii Ha MOAMUTOYHOM
TpyOomnpoBoe Ha ucrounuke (UM3), npu ycinoBum, uTo txs COBIAAAET C t3);

Y — nna Bepeuit 11O MKTC 2.32 u GoJblie.

B kaxnoi syeiike TaOIMLbl NMPUBEIEH CHUCOK NOMYCTHUMBIX TUNOB MM g BbiOpaHHOM
cxeMbl ydyera u HoMmepa MM. IlepBeiM B Kaxaom crucke ykazaH Tun WM, npuHATBIA 10
YMOJIYaHHIO.

N3meputenbubie mogynu M121 u M021 no3BoJisitoT NOAKIOYaTh 0 2-X mpeoOpa3oBaTesieit
TEeMIIepaTypbl U OJHOTO IMpeoOpa3oBarens AaBieHus. [Ipu nmpuMeHeHUH B peajbHOW cxXxeme yuyeTa
KOJIMYECTBO TMOJKII0YAaEMbIX TIpeoOpa3oBareneld MoxkeT ObITh MeHbIe (0T 0 1o 2-x myst 1T u ot 0
1o 1-ro ms T1JT).

7.2.2 Kanausbl y3J1a yuera

bynem paznuuatrh «kaHalbl y371a y4eTa» U «M3MEpPUTENIbHbIE KaHAIbD).
K nepBbiM oTHECEM crenytonie pU3ndecKue mapameTpsl:

— Gvi, ti, P1 — 0o0beMHBI pacxoj, TeMIepaTypy W [aBJICHHE B MoOjaromeM (WIH TEepBOM)
TpyOOTIPOBOIC;

— Gv2, t2, P — o0beMHBIl pacxol, Temmeparypy M JaBjeHHE B OOpaTHOM (MJIM BTOPOM)
TpyOOTIPOBOIC;

— Gvs, t3, P3 — 00beMHBIN pacxoj, TemMneparypy U JaBji€HHE B MOIAMUTOYHOM (MM TPETHEM)
TpyOOTIPOBOIC;

— txs, Pxsg — TeMIepaTypy W [aBJIICHHE XOJIOAHOW BOJBI, HCIIOJNB3YeMOW Ui TOAMUTKH Ha
MCTOYHHKE TETVIOBOM SHEPTHUH;

Ko BTOpEIM — M3MepurensHble KaHanel Moayiaerd M121, M021 u MO2 1+I1PU:

— Gv — DJEeKTpOMarHUTHBIM KaHal H3MepeHuss 00beMHOro pacxojaa (Ttonbko miast MI21).
Hcnonb3yeTcs uisl n3MepeHus pacxojia TOJIbKO B TOM TPYOOIIPOBO/JIE, HA KOTOPOM YCTaHOBJIEH
UM;

— t — mepBBIM KaHal M3MEpPEHMs TeMiiepaTyphl. Mcnonb3yercs il U3MEpEHHs] TeMIepaTypsl
TOJIBKO B TOM TpyOONpoBOJie, Ha KOTOpOM ycTaHoBiieH VIM;

— t2 — BTOpPOM KaHal HM3MEpEHHs Temneparypbl. Mcrmonp3yercs Uisli U3MEPEHHs] TeMIlepaTyphl
TOJIBKO HE B TOM TPYOOIIPOBO/IE, HA KOTOPOM ycTaHoBJieH 1M

— P — xaHan wusMmepenus nasieHus. Mcnonpdyercss Uil M3MEpPEHUS NABJICHHS TOJBKO B TOM
TpyOOTIpOBOJIE, HA KOTOPOM ycTaHoBJIeH 1M

— Gu — uMIynbCHBIA KaHan m3MmepeHus: pacxona. us moxyns MO21+I1PU ucnons3yercs mist
M3MEPEeHHs pacxoja TOJIBKO B TOM TPyOOIpoBoje, Ha KoTopoMm yctanoBieH UM. lngs M121 u
MO021 — st m3MepeHus pacxojia TOJIBKO HE B TOM TPYOONPOBOJE, HA KOTOPOM YCTaHOBJICH
M.

a TaK)Ke — JIBa UMIYJILCHBIX KaHaa it m3Mepenus pacxona Ha Cb MKTC:
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— W1 — mepBwlid UMITYJIbCHBIA KaHall M3MEPEHHUs pacxoja B JIIOOOM TpyOompoBoje todoro YV,
eciu tun ycranosieHHoro UM — [1PU;

— W2 — BrOpO#l UMITYILCHBIN KaHaJl H3MEPEHUs pacxoa B J1I000M TpyOorpoBoje, ecau tun UM —
I1PU.

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

W3mepuTenbHble KaHaIbl 0003HAUUM codyeTaHueM o0o3HaueHuil Homepa UM u ero kanaina,
Hanpumep: “UMI1-Gy” — 31eKTpOMarHuTHbIN KaHail 00bEMHOTO Pacxo/1a U3MEPUTEILHOTO MOAYIS
M1, ycTaHOBJIEHHOTO Ha mojarouieM (WM nepsom) tpyodorposojne, “UM3-Gy” — uMnynbCHbIN
KaHaJl U3MEPEHHUs DPACX0Jla, PEruCTpUpyeMblid u3MepurenbHbiM MoayiemM MM3, “MKTC-U1” —
MMITYJIbCHBIM KaHall U3MepeHus pacxoia, peructpupyembiii Ha Cb MKTC.

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

Tabnuna 12. Kanasipl u3MepUTEIbHBIX MOTYJIEH

Haauuue kanaja
Tun UM Gy t t P Gu
M121 + + + + +
MO021 - + + + +
MO21+I1PU — + + + +
I1PU1 - - - - -

OOpaTuTe BHUMaHUE, 4TO pe3yibTaT u3MepeHus pacxoja nocpeacrsoM [1PU He moxer ObITh
MOoJy4eH C Hero HemocpeacTBeHHO. MmmynbcHbiii Bbixon [IPM nmomken OBITH MOAKIIOYEH K
uMmiyascHoMy Bxoy UM tuna M121 wnu M021, nu6o x umnynscaomy Bxoay MKTC.

W3mepurenbuble kaHaisl Gy, t 1 P npeaHasHaueHs! U1sl ©3MEpPEHHs TapaMeTPOB TOJILKO TOrO

TpyOOIpoBOIa, HA KOTOPOM ycTaHoBJieH UM:
— UMI-Gy, UM1-t u UMI1-P — ciiyxat nis uamepenus napametpoB Gvi, t; u Py;
— UM2-Gy, UM2-t u UM2-P — ciiyxat nis uamepenus napametpoB Gva, t2 u Pa;
— UM3-Gy, UM3-t u UM3-P — ciiyxat nis uamepenus napametpoB Gvs, t3 u P3;
— UM4-t u UM4-P — cityxat 115 u3MepeHusl mapaMeTpoB txs U Pxe.

W3meputenbHbld  KaHan t; NOpelHAa3sHAdeH Uil WM3MEpPEHUs TEMIEpaTypbl B JIPyroM
TpyOomnpoBoie (10 OTHOIIEHUIO K TpyOOnpoBoay, Ha KoTopoMm yctaHoBieH UM). Tak, Hampumep,
n3MepUTeNbHBINA KaHal UM 1-t; MOKET MCTIOIB30BaThCs 711 U3MEPEHUsI TEMIIEPaTyphl BO 2-0M, 3-
€M, WK TpyOOIIPOBOIE XOJIOIHOM BOIBI.

W3meputenbublii kaHan Gu HM3MEPUTEIBLHOTO MOJIYJS HpeIHa3HayeH s IOJKIIOYEHUS
npeobpasoBarteleil pacxoaa ¢ UMIYIbCHBIM BbixogoM. Ecnu tim UM — sto «MO021+11PW», TO ero
kaHan Gpu npenHazHayeH JUIsi U3MEPEHMsI pacxoda TOJBKO B TOM TpyOONpoBOjE, Ha KOTOPOM
ycranosiieH M. Ecnu tun UM — sto M121 wnu MO21, To ero xanan Gu ucnonb3yercs Uis
M3MEpEHUs Pacxo/ia TOJIbKO B IPYrOM TPyOOIIPOBOJE.

N3meputenpabie kaHansl MKTC-U1 u MKTC-M2 npennasHadeHbsl [l MOAKIIOYCHUS
UMITYJIbCHOTO Bbixoga UM tuna [1PH.

7.2.3 KoHpurypupoBaHue KaHAJIOB y3Jia y4eTa

[Ipu HacTpolike TEIUIOCYETYHMKA JOJDKHA OBITh ONpE/eieHa CBsI3b MEXAY KaHAJIaMHU Yy3ia
yuc€Ta 1 USMCPUTCIIbHBIMU KaHAJIaMU.

Crnenytomasi Tabnuua NepedyuclseT, Kakue HW3MEpUTENIbHbIE KaHajdbl MOTYT ObITh
MCTIONIB30BAHBI 11 U3MEPEHUS KaXKI0TO M3 KaHAJIOB y3JIa y4eTa:
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Ta6muma 13. KongurypupoBanue KaHaJIOB y3/1a yueTa

Kanan HN3MepuTeIbHbIH KAHAJ
y}:ngaa Bapuanrl Bapuanrt2 | Bapuant3| Bapuant4 | BapuautS | Bapnant6 | Bapuanr?7
Gvi UM1-Gy |UMI1-Gy" [UM2-Gu" [MKTC-U1Y MKTC-12Y
Gvz UM2-Gy |UM2-Gy" [UM1-Gy" [MKTC-H1Y MKTC-12Y
Gy |UM3-Gy [UM3-Guy |UM2-Gyu" [UM1-Gu" |[MUM4-Gu" |[MKTC-U1 [MKTC-12
t NM1-t NM2-t,
t2 NUM2-t UMl-t,  |UMI1-t 2
(t2=t1)
t3 UM3-t  [UM2-t  [UMI-t2  |[UMI-t M2-t,"  (MM4-t,"
(t3=t2) (t3=t2 unmu |(ts=ty) (t3=ty umu  |(t3 u3mep.)
nu3Mep.) u3Mep.)
Py UM1-P  |UM2-PY
(P1=P2)
P, UM2-P  |[UIMI1-PY
(P2=P1)
P; UmM3-p  |UM2-P  |UMI1-P
(Ps=P2) |(P3=P1)
txe NM4-t UM3-t;  |[UMIl-t; |[UM2-t;!
Pxe NM4-p

) — papuant Bo3smosxeH Tosbko HaunHas ¢ Bepcun [10 MKTC 2.32.
2 — tonpko ans ciydas, korga MUM2 umeer tun «IIPH» B cxemax yuera «Pacxomomepb» U
TYIHUKOBAs.

Kaxnas crpoka 3Toi TaOnMIbl ONpeAesnsieT BO3MOXKHOCTb HCIIOJIb30BAHUSI M3MEPUTEIbHbIX
KaHAJIOB JJIs KaHAJOB y3ia ydera. Tak, Hampumep, mis KaHaia y3ia ydera Gyi MOTyT OBITh
MCI0JIb30BaHBI CIEAYIOUINE U3MEPUTEIbHbIE KaHANbIL:

— HWMI1-Gy — 3ieKTpOMarHuTHBIA KaHaJl pacxoj/ia U3MEPUTEILHOTO MOJYJIsl, YCTAaHOBJIEHHOTO Ha
nepBoM Tpybornposoje (ecau ero tun — M121);

— HWM1-Gy — uMImynbCHBIN KaHaja MOAYJs, YCTAHOBJIICHHOTO Ha MEPBOM TPyOOIpoBoie (€Ciu ero
tun — M021+I1PN);

— HWM2-Gy — uMIyabCHBIA KaHaJI MOJMIYJsI, YCTaHOBJIEHHOTO Ha BTOPOM TpyOompoBojne (eciu
MOJYyJIb, YCTaHOBJICHHBI Ha mepBoM TpyOompoBoje, umeer tun [P u oH moakimoueH k
moxyito tuna M121 unu M021, yctaHOBIIEHHOMY Ha BTOPOM TPyOOTIpOBOJIE);

— MKTC-U1 wu MKTC-U2 — oauH u3 2-Xx UMIOYJIbCHBIX KaHaloB cucreMHoro o6moxa MKTC
(ecni MOTyIb, YCTAHOBJICHHBIA Ha TIEPBOM TpyOotpoBoje, umeeT tur [IPU u on noakimrodeH
umiyascHoMmy Bxory Cb MKTC).

B tabmuue 13 mepeuyucieHbl BCE BO3MOXHBIE BapUAHTBl H3MEPHUTENBHBIX KAaHAJIOB JUIs
KaHaJoB y3i1a ydera. OJHaKO B KOHKpPETHOW KOHurypauuu YV MOTYT HCIOJIb30BaThCSA TOJBKO
HEKOTOpbI€ U3 HUX, B 3aBUCHMOCTH OT CXEMBI y3JIa yYeTa U TUIA YCTAHOBJIEHHBIX U3MEPUTEIbHBIX
MOJIyJIEH.

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

— B CJIy4ae YCTAaHOBKH Ha COOTBETCTBYIOIIEM TPYOOTIPOBOJIE M3MEPHUTEIBHOTO MOy s Tra M121
UCIOJIb3YETCSI U3MEPUTENIbHBIN KaHal TOJbKO U3 «Bapuanrta 1», T.e. 371eKTpOMarHUTHbBIN KaHai
pacxona;
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— B ClIy4yae yCTaHOBKH M3MepuTenabHoro Moayis turna MO021+I1PU ucnonb3yercs n3aMepuTenbHbIN
KaHaJI TOJIbKO U3 «BapuaHnTa 2», T.€. UMIIYJIbCHBIN KaHaJ U3MEPEHHUSI pacxo/1a;
— B CiIydae ycTaHOBKHM Moayis Tuna [IPY ncrnons3yrorces ocranbHble BApUAHTBI.

Jliia xaHasloB TeMIiepatyphl t; U t; Bcerja BO3MOXKHBI IEpPBbIE /1Ba BapuaHTa (MpU HAJIUYUU
COOTBETCTBYIOILIUX M3MEPUTEIbHBIX KaHAJIOB B YycTaHOBIeHHBbIX MM). Orto o3Hawaer, 4TO
TeMiieparypa B 1-oM U 2-oM TpyOOIpOBOJaX MOXKET M3MEPATHCA KaK C IOMOIIbI0 KaHAJIOB «t»
pasHbIX u3MeputenbHblx Moxyned (MMM1-t u MM2-t cooTBETCTBEHHO), TaKk M JBYMs KaHalaMH
onHoro uzMepurensHoro moayist (UM1-t u UM1-t; wim UM2-t; u UM2-t). Tpetuii Bapuant amns
kanana ty (MM1-t) MmoxxHO BeIOpaTh TONBKO s cxem «Pacxomomeps» u «TymukoBasy, €Ciau THI
WM na BTOpoMm Tpybormposoe — [IPU.

Jlna xananos t3 u P3, B Bepcusix 110 tennocuerunka menee 2.49, ecnu B KoHpUrypauuu Y'Y
MMeEEeTCsl U3MEPUTENbHBIN KaHal, yKa3aHHbIM B Bapranre 1, To ncnomns3yeTcs oH U TOIpKO OH. Eciun
KaHaJ, yka3aHHbIH B Bapuanrte 1 He cyliecTByeT, MOKET UCIOJIb30BaThCs JII000 Ipyroi BapuaHT.

Hauunast ¢ Bepcumn 2.49 nns xaHaioB t3 U P3 MOryT McCronb30BaThCsl BCE BapUaHThl U3
Tabnuupl 13 (U3 CyIECTBYIOMINX).

Hst octanpHbix KaHaioB (P1, P2, tx, Pxs): ecnmu B koHurypammm VYV umeercs
M3MEPUTENbHBIN KaHaJl, yKa3aHHbIM B Bapranrte 1, To ucnosib3yercs OH U TOJIBKO OH. B mpoTMBHOM
cllydae — MOXeT MCII0JIb30BaThCs JIF00OH Ipyroi BapHUaHT.

B npunoxenun H npuBeneHsl HEKOTOPbIE BO3MOKHBIE KOHPUIypaIlMH y3JI0B yueTa, KOTOphIE
JEMOHCTPUPYIOT IpuMephl BbiOOpa TunoB MM Ha pa3nnyHbIX TpyOONpOBOJAX M HCIHOJIb30BaHHE
HU3MEPHUTCIIbHBIX KaHAJIOB 3THX M B 3aBHCUMOCTH OT CXEMEI ydu€Ta B COOTBETCTBUU C Ta6J'H/IHaMI/I
11 u 13. Eme oqun npumep paccMoTpeH B pazzaene 7.2.4.

7.2.4 TlpuMep KoHGUTrypauuu y3jia y4yera

PaccMoTpuM  crenyromlyro  KOHQUIypamuio — y3da — ydeTa  3aKphITOil  CHCTEMBI
TEIIONOTPEOIICHUS:
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. MI121
[Momarommii TpyOGOIIPOBOIT
OTtorieHue
Gvit1 P1
OOparHsbrit
TpyOOIIPOBOI
2
I1PU
IToanurounbnit
TPyOOIIPOBOLI
pyborip Gvs t3
MO021
ITapameTper P
XOJIOZHOM BOIBI: txB PxB

Puc26. Ilpumep ycranoBku UM mist cxeMbl yueTa «3aKpbiTasd

B kadecTBe M3MEPUTENBHBIX MOAYIICH HCIIOIB3YEM CIICTIYIOIINE THUIIBI:
— MI21 — na nonatouiem tpy6onposoe (MM1);
— TIPU — na nognutournom (UM3).
— MO021 — nns u3mepeHus napaMmeTrpoB xojojaHoi Boasl (IM4) B ciydae, korna Takod cmnoco6
OTIpE/IeIICHUs] TTapaMEeTPOB XOJIOJHOW BOJIBI YCTAHOBJECH JOTOBOPOM MEKIY MOCTABIIMKOM MU
MOTpeOUTENIEM TEIUIOBOW YHEPTUH;

B mpsaMoOyronpHbIX paMKax = yKa3aHbl IapaMeTpbhl TEIUIOHOCUTENS] B  KaXIOM U3
TpyOONIPOBO/IOB, KOTOpbIE M3MEPSAIOTCS IMpPU pealu3aluu y3jl1a ydera. B oBaiax — TUIIBI
npuMeHeHHbIX VM. JluHMM MeXIy HUMH YKa3blBalOT MOJKIIIOYEHHUE COOTBETCTBYIOLIUX
NepBUYHBIX ITpeoOpa3zoBareneil k UM.

B nanHOM BapuaHTE yCTaHOBKM H3MEPHUTEIbHBIX MOJAYJIEH H3MEPUTEIbHBbIE KaHAJbI JUIs
kaHasioB y3na yudeta Gvi, ti, Pi, to, txs, Pxs ompenenensl onHo3HauHO (BO3MOKEH TOJBKO OJIMH
BapuaHT Juisi BbeIOOpa). Ilpm HacTpoiike koHpurypanmu YY HEOO0XOIMMO JHIIb BBIOpATh
M3MepUTENbHbIE KaHAJbI JJIS U3MEPEHUs MapaMeTpoB NoaAnuToyHoro Tpydonposoaa (Gvs, t3, P3) u
JaBJieHUs B 00paTHOM TpyoOorposoje (P2).

1PN (ycTraHOBIEHHBIH Ha MOJNUTOYHOM TPYOOINPOBOJE), MOXKET OBITh MOJAKIIIOYEH K
m3meputenbHbiM KaHanam UM1-Gu, UM4-Gy, MKTC-U1 wim MKTC-M2 (1o cxeme Ha puUCyHKE
BbIOpaH Bapuant UM4-Gy).

I[IT nns w3MepeHus TemmepaTypbl t3, MOMKET OBbITh MHOJKIIOYEH KO BTOPOMY KaHaly
TeMIieparypbl u3mMepurenbHbix Moayaeit UM1 win M4 (1i1a cxembl Ha pUCYHKE BbIOpaH BapuaHT
NM4-t,). TIpu oTOGOpe BOIBI HA MOJMUTKY TOJBKO M3 OJHOTO TPyOOIpoBojaa (TOJAIOIIET0 WU
obparnoro) IIT s u3MepeHuss Temmeparypbl t3 MOXHO HE YCTaHaB/IMBaTb, a B KauecTBE
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U3MepuTeNnbHOro kaHaia BeiOpate UM1-t (mpu orGope u3 monaroiero TpyoonpoBoja, Mpu 3TOM
t3=t1) umu UM1-t (mpu oTGOpe 3 00paTHOTO TPYyOOTIPOBOIA, TIPH STOM t3=t2).
B tabnuue gana cBojKa NpUBSI3KU KaHAJIOB /711 PACCMOTPEHHOU CXEMBbI:

Kanaa y31a yyera | U3MepuTe/bHbBIN KaHAJ

Gvi UM1-Gy
Gv2 HET
Gvs NM4-Gy
(Bo3moxHbI Takxke BapuaHThl MUM1-Gy, MKTC-U1 unu
MKTC-1N2)
t NUM1-t
t; NMI1-t,
t3 UM4-t,
(Bapuantel: UM 1-t, ecu tz=t;; UM1-t; eciu t3=ty).
P, NM1-P
P, NMI1-P (ecnu P,=P,), unu nporpammupyemoe 3HaueHue
P; NMI1-P (ecnu P3=P,), unu nporpammupyemoe 3Ha4eHHE
txs NM4-t
Py M4-P

7.3 TapameTpbl HaCTPOMUKMU TenrocyeTYMKa

Hactpoiika mapameTpoB TeriocyeTynka JUisi KOHKPETHOM CXeMBbl y3jia yueTa IPOU3BOJAUTCS B
NOpSAAKE IIYHKTOB JIaHHOTO pas3ziena. TeIulocueTYMK MOXKET OJHOBPEMEHHO paboTaTh ¢
HECKOJIbKUMHU HE3aBUCUMBIMU y371aMu ydera (1o 4-x). Hactpoilika Bcex mapaMeTpoB JOJDKHA
IIPOBOJIUTBCS OTAENBHO Ul KaXI0T0 y3/1a ydeTa.

7.3.1 IlapamMeTpbl HACTPOHKH CXEMbI y4eTa

Jlyis BbIOOpA cXeMBbI yueTa HE0OXOAUMO:
1. BpIiOpaTh THII cXeMbl y4eTa U3 CIHCKA!
— OrcyrcTBYET;
— Pacxogomepsi;
— Tynukosas;
— 3akpblTas;
— OrtkpsliTas;
— HcrouHuk.
2. Yka3aTb, KaKHe U3 PacXxol0B TEIUIOHOCUTE/S Y4aCTBYIOT B (popMyJie BHIYMCICHUS
KOJIMYEeCTBA TeIJIOBOW JHepruu. Bo3MoOKHBIE BapHaHTBI JUISl Ka)XKJIOTO THIIA CXEMBI
yueTa npuBeieHbl Boile B Tabnuie 10 «DopMyiibl BEIUUCICHUS TEIJIOBON SHEPTUM».

JlanHbIe TTapaMeTphl («TUIT CXEMBI Y9eTa» U «ydacThe pacxona B hopmyne») B meHto MKTC
AMEIOT o00o03HauyeHnss «CxemMaYu» H «Gl yu.B Q», «G2 yu.B Q», «G3 yu.B Q»
coO0TBeTCTBEHHO. [10/1po0HO CTpyKTypa MEHIO TEIUIOCUETYMKA OMKMCAaHa Jaliee.

OcoOeHHOCTH BCeX CXE€M Yyd4eTa MpHUBEACHbI B MPEIbLAYIIUMX pas3zeiiax, KpoMme Tuma
«OtcyTcTBYeT». OTOT TUIl MOXKHO YCTAaHOBUTH ISl y3Jla Y4€Ta, CTAaBILIETO HEHYXHBIM B Cilydae,
ecyn 3ToT YV He nociennuit no cuety. Hanpumep, eciin He0OX0IMMO BBIKIIIOUUTH U3 paOOThI 1-blii
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VYV, ocraBuB paboTars BTOpoH. I BBIKIIOUEHHS U3 pabOTHI y3ia y4eTa, IOCIEIHEro 0 CYETY,
MPEANOYTUTEIbHEE TPOCTO YMEHBIIUTD YUCIIO Y3JI0B yueTa (CM. HIXKE).

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

7.3.2 IlapaMeTpbl HACTPOUMKH Y'Y ISl U3MEPUTEJIbHBIX MO1YJIEH

Jliig Kaxaoro w3 yeTbipex u3MepurenbHblx monyied (MM1 ... UM4) neoOxoaumo 3aaath
CJIEIYIOLIME ITapaMeTpPhl:

1. BbiOpaTh THMI H3MEpPHUTEIBHOr0 MOAYJA (3aroJIOBOK B MEHIO: «TwMm») U3 CIHCKa:
«Het», «M121», «M021», «MO21+I1PW», «I TP .

Bo3moxHbple BapuaHThl BbIOOpa JUIsl KaXJIOTO THUIa CXeMbl ydera u HoMepa UM
npencranieHsl B Tadbmaune 11 «Beidop tuna UM nis pa3HbIX cXeM ydeTay.

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

3. BBecTM HOMHMHAJIBLHBIA JAuaMeTp (3arosoBoK B MeHIO: «Jy»). Tombko mis UM,
HUMEIOLIUX [Tpeo0pa3oBaTesb pacxoa.

4. YkazaTp THIl HMIYJIbCHOTO BXoAa VIM: akTUBHBIN WM TaCCUBHBIN (3aroJIOBOK B MEHIO:
«AKT .UMny). g [IPU ¢ maccuBHBIM BBIXOJIOM («BEPTYLIKa») CIEAYET UCIOJIb30BaTh
aKTHBHBIN BXOJ (HacTpolika «Ja»), HHa4ye — IaCCUBHBIN BXOJ (HacTpolika «Hem»). Ecin
UMITYJIbCHBIM BX0J MMM He ucnosib3yercs, HACTPOMKY IapaMeTpa BBIIOJIHATh HE HYKHO.

7.3.3 IlapamMeTpbl KOHTPOJIS NIPU pacyeTe TeNJIOBOH IHEPr UM

Jljis KOHTPOJIsl YCIIOBUM BBIYMCIIEHUS TEINIOBOW SHEPTUH CIIEAYET BBECTH MapaMeTphbl:
1. Brki0OYMTH WJIH BBIKJIIYUTH PeKUM CHHXPOHM3alMM HHTerpatopoB M u Q
(3arosioBok B MeHI0: «CuMHXp. M m Q»). Eciau uHTerpaTopsl CUHXpOHU3ZHPYIOTCA, TO,
IIpU OCTAaHOBKE HWHTEIpPUPOBaHUSA TEIUIOBOM oHeprun Q 1o r000H mIpUYHHE,
OCTAHAaBJIMBAIOTCS TaKKe MHTErpaToOpbl Macc TPyOONPOBOIOB, Pacxo 1 TEMIOHOCUTENS MO
KOTOPbIM ~ y4acTBYeT B  BBIYHCIEHUM KOJMYECTBAa TEIUIOBOM dSHepruu  (yid
JOTIOJTHUTEIBHBIX TPYOOIIPOBOJIOB PEKHMM CHHXPOHM3ALMM 3HAueHUs He umeeT). Eciu
MHTErpaTopbl HE CUHXPOHU3UPYIOTCS, TO NPU OCTAHOBKE HMHTerpatopa (Q MHTErpaTopbl
Macc MOTYT IMpOJOJDKAaTh HaKamiuBaTbes (IIPU  OTCYTCTBUM OmIMOOK). Pexum
CUHXPOHM3AIMKM CJIeyeT BKJIOYaTh, €CJIM, HalpuMep, HOpU IOJIrOTOBKE OTYETOB
HEeoOXoMMO OyIeT NepecyuThIBaTh MapaMeTpbl TEIIONOTpeOneHusl Mo (pakThuyecKoit
TEMIIEPATYPE XOJIOJHOMN BOJIBI.
2. BpbiOpaTh peakumio Ha cUTyanuio At < Atyin (3arosioBoK B MeHI0: «dt<miny), rae At =
t; — to, (At = t; — txs — I TYOUKOBOM CXeMbl y4eTa); Atmin — MUHUMAIbHO JOMYyCTUMAs
pa3HoCTh TeMiieparyp, u3 Bapuanton: «OILIMBKA», «Het ommOkm».
3. Baecru 3HaueHue Atmin (3arosioBok B MeH1o: «dtminy) — TonbpKo eciu peakuus Ha At <
Atmin — OIINBKA.
4. BpiOpath peaknuio Ha curyanuio W < 0 (3arojoBok B MeHIO: «W<O0»), rne W —
TEITI0Basi MOITHOCTH, U3 BapuaHToB: «OIIIMBKAY, «Het omubkmy.
Ecnu npu paboTe TemnocueTynka BO3ZHUKAET J1H00ast U3 MEPEUNCIICHHBIX CUTYallui U peaKlus
Ha Hee 3anaHa kak «OUIMBKA», To HakomjaeHrne UHTEerparopa KOJIMYECTBA TEIJIOBOM PHEPTUU U
COOTBETCTBYIOILIETO BpeMEeHU paboThl ocTaHaBiuBaioTcs. [Ipu 3ToM B apXxuB COOBITHI
3aIUCBIBAETCS co00IEeHne 00 ommoKe.
Ecnu Bo3HHMKaeT cuTyalusi, peakiusi Ha KOTOpyro 3a/1aHa Kak «Hert ommbku», To HaKOIJIeHHEe
MHTErpaTopa MpoJ0JKaeTCsl, a COOTBETCTBYIOIIEE COOBITUE — HE 3aHCHIBAETCSI.
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7.3.4 IlapaMeTpbl HACTPOMKHN KAHAJIOB y3JIa y4eTa

Jnst kaxknmoro m3 kaHanoB y3na ydera (Gvi, ti, Pi, Gva, ... txs, Pxs) HEoOXomumo 3amaTth
CJIeYIONIME TTapaMeTphl (M3 TPUBEACHHOTO HWXKE MOJHOTO CIHCKA MapaMeTpoOB, UISI KOHKPETHOTO
KaHajia HaCTpaI/IBaeTCSI TOJIBKO 4aCTh, B 3aBUCHUMOCTH OT THUIIA y3na yqua, THUIIA H3M€pHT€HLHOFO
KaHaJla U croco0a ero u3MepeHus):

1.

Boi0paTh M3MepuTeIbHBINH KaHAJ (3arojioBoK B MeHIo: «Karamny). [logpobuee — cM.
paznen «KoHduryprupoBaHue kaHaJIOB y3i1a yueTta». KpoMe A0myCcTUMBIX U3MEPUTETbHBIX
KaHaJOB B cCHHMCKe BblOOpa mnpucyrctByer BapuaHT «IIporpamm». Ero cuemyer
UCIOJIb30BaTh B Cllyyae, KOTJa OTCYTCTBYET COOTBETCTBYIOIIMH IpeoOpa3oBarTeb,
Hampumep, JaTuuk jaasieHus. [Ipu Takom BbIOOpe B KayecTBe pe3yjbTaTa U3MEPEHHS B
JTAHHOM KaHaJle IPUHUMAETCsl IporpaMMUpyeMoe 3HaueHue (KoHcTanTa). /st kanana txs
BO3MOXEH TaKKe BapuaHT «3uma/JleTo», korja mporpaMmMHpyeMoe 3HAu€HUE 3a7aeTcs
OTJIEIbHO JJIS JIETHETO U 3UMHEr0 IEPUOI0B.

Jiig cinydas, Korja 3HadeHHE B KaHaje Yy3ja ydera Mmporpammupyercs (uis
M3MEpUTENBHOTO KaHajla BbIOpaH BapuaHT «lIporpamm»), HE0OXOJMMO BBECTH 3TO
nporpaMMupyeMoe 3HadeHHe (3arojJloBOK B MEHIO: «3HaueH»), KoTopoe Oyner
HCI0JIb30BaThCS B KAUECTBE Pe3y/IbTaTa U3MEPEHUS B JAHHOM KaHaJe.

Jljig TeMIiepaTypbl X0JI0AHOHM BOJbI, KOT'/Ia 3HAUEHUE 3TOT0 IapaMeTpa MporpaMMHUpyeTcs
Ha pa3Hble 3HAYEHHUS I 3UMHEr0 U JIETHEro IEepuoJ0B, HEOOXOIUMO BBECTH 3TH
3HauYeHus (3arojJOBKU B MEHIO «txBBmMa) u «txBJleTo)), a TAaKXKe 337aTh JaThl HaYaJIa
JIETHETO M 3UMHETO NeproioB («Haullera» u «Hau3mmse») B popmare .MM, rae /]
— nenb mecsna (1 ... 31), MM — vomep mecsma (1 ... 12).

Jna y3na ydera «Pacxomomepbl» HEOOXOAMMO BbIOpaTh THI HM3MepsieMOi cpeabl
(3aroyioBok B MeHIO: «Tum cpepms») u3 BapuanToB: «Bomay, «Kumkocte», «['a3y,
«Qndueprusi»y,  «lpyroe».  (Jas  AIEKTPOMAarHUTHBIX ~ PacXxoJOMEpPOB  BBIOOpP
orpaHuuuBaercs Bapuantamu «Bogay u «KuakocTtsy).

Jlnia ciydasi, Korja TUIl BBIOPAaHHOTO U3MEpPUTENbHOro KaHaita «Gu», a TUIl U3MepseMoil
cpenbl «Bomay, «Kuakocte» unu «l'a3y», HEOOX0IUMO BBECTH BeC UMITYJIbCA B JINTPAX
Ha UMITYJIC (3ar0JI0BOK B MEHIO: «JInTp /mMny). J{ns u3mMepseMoit cpelibl « IIDHEPT U
HEO0OXO0JIMMO BBECTH KOJIMYECTBO HUMIY/IbCOB Ha KBT*uac (3arosoBok B MeEHIO:
«Mn/xBrUy»). [Jlns 1npyrux THTIOB HM3MeEpsSeMOW Cpelpl HEOOXOIMMO BBECTH BeC
HMITyJIbCa (3aroJIOBOK B MEHIO: «BeC MMID»).

g tuna cpensl «KHIKOCTh» HEOOXOIMMO BBECTH ee IVIOTHOCTh B KUJIOTpaMMax Ha
KyOndeckuid MeTp (3arojoBoK B MeHIO: «IlmoTH,kr/m3»). Ecim Tum BeIOpaHHOTO
U3MepuTeNbHOro KaHana «Guy, HaCTpoiika TaKoro KaHajia Ha 3TOM 3aKaHYMBAETCsl.
BBecTu 10roBopHOE 3HAUEHMeE NPU ANNAPATHOH omMOKe M3MepeHus: (HEHCIPaBHOCTD
B HU3MEPHUTENBHBIX LENAX, MO0 OTCYTCTBHE CBSI3U C HU3MEPUTEIBHBIM MOJYJIEM).
CoOTBETCTBYIOIIMI 3ar0JIOBOK B MEHIO: «JArBOmM6)». Eciu Takoe 3HaueHHE HE BBOJAUTCS
(B MeHIO yKa3blBaeTcsi «HeT»), TO NpPU BO3HUKHOBEHUHM IaHHOW OIIMOKU pe3ylbTaT
M3MEpEeHUsl B KaHAJIe CUUTAETCSl HEOIPEIEICHHBIM U B apXUB COOBITHI JienaeTcs 3anuch
00 omubOke. 3HaUE€HUE BCEX PACUETHBIX IApaMeTPOB, 3aBUCAIIMX OT JAHHOTO KaHaia
(MaccoBbIX pacxoZ0B U TEIUIOBOM MOIIHOCTH) TAaK)KE€ CTAaHOBUTCS HEOIPEICIICHHBIM, a
COOTBETCTBYIOILIME MHTETPATOPbl U BPEMEHA pabdOThl OCTAHABIMBAIOTCS Ha MEPHUOJ J0
ycTpaHeHusl JaHHOM omwuOku. Eciu ’xe [0roBopHoe 3HaueHHE 3ajaercs (B MEHIO
yKa3bIBaeTcs «Ja» M BBOJAUTCS YMCIIO, Ha3bIBAEMOE JOTOBOPHBIM 3HAYEHHEM), TO, NPHU
BO3HMKHOBEHUHU ammnapaTHOW OLIMOKH M3MEpEeHUs, B KayecTBE pe3yjbTaTa U3MEpPEHUs B
JTAHHOM KaHajle OyJeT MCIO0JIb30BaThCsl BBEIEHHOE JOTOBOPHOE 3HAUEHUE, a pacueT BCeX
IapaMeTpoB y3ia yuyera OyneT NpoJopKaThes, Kak IPpU OTCYTCTBHS OIMOKM M3MEpEHUsl.
PekoMeHyeTcss MCIOJIb30BaTh JOTOBOPHOE 3HAYEHHE IpU amnmapaTHoOW omwulke Juis
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KaHaJOB M3MEPEHMs AaBJIEHUS, YTOOBI B Cllydyae UX OTKa3a TEIUIOCYETUUK IMPOJ0IIKAI
pacueT U HaKOIUIEHUE TEIJIOBOM 3Hepruu (BIUSHUE HABJIICHUS Ha pacyeT MapaMmeTpoB
TEIUIONOTPEOJIEHUSI OU€Hb HE3HAYUTEIBHO).

8. BBecTH MUHHUMAJIbLHOE JOIIyCTUMOE 3HAYeHHe JUIs pe3ylIbTaTa U3MEpEeHUs (3arojoBOK B
MEHIO: «MMHMMYM)).

9. BBecTH JI0roBOpHOE 3HA4YeHHE NPH pe3yabTaTe U3MEepPeHHs MEeHbIle MHMHMMAJIbHOI0
JAOIYCTUMOI0 3HauyeHHsl (/UId KaHaja pacxo/la C pa3pelieHHbIM pEeBEpCcOM — IMpHU
pe3ynbTaTe u3MepeHus 1Mo adCOMIOTHON BEITUYMHE MEHbIIE MUHUMAIBHOIO JIOIYCTUMOTO
3HAYEHHUS, CM. PHUCYHOK HIKE). 3arojoBoK B MeEHIO: «OrBMmm». /[leiictBue sTOro
rapaMmeTpa aHaJIOTUYHO JOTOBOPHOMY 3HAUEHUIO MIPH almapaTHON OMIMOKE U3MEPEHHUSL.

10. BBecTn MakcuMaJlbHOE JIONYCTHMOE 3HAYEHHe Ul pPe3ysbTaTa U3MEpEeHus (3aroioBOK
B MEHIO: «Makcy).

11. BBecTH 10roBOpHOE 3HAYECHHE NIPH pe3yJbTaTe H3MepeHHus 00/IbIIe MAKCHMMAJIbHOIO
JAOIYCTUMOT0 3Ha4YeHHH (3aroJI0BOK B MeHIO: «JTBMakcy). JlelicTBue 3TOro napaMmerpa
AQHAJIOTUYHO INPEBITYIIHM JTOTOBOPHBIM 3HAYEHUSM.

12. BBecTn nmpefeibHOe (MakCUMalbHOE TI0 aOCOJIOTHOM BEJIWYUHE) AOIYCTHMOeE
peBepcHOe 3HAYeHMe Ui pe3ylibTaTa M3MepeHus (3arojioBoK B MeHIO: «IIpemPeBy).
Ecnu 510 3HaueHWe paBHO HYJIO, TO PEBEPC MOTOKA 3alpElIeH W 3HAYEHHE PE3yJIbTara
U3MEpPEHUsl CPaBHUBAETCS TOJHKO C MHUHUMAJIbHBIM W MAaKCHUMAaJbHBIM JOINYCTUMBIMU
3Ha4YeHUAMU. Eciy BBEIEHO OTPHUILIATENIBHOE JOIYCTUMOE PEBEPCHOE 3HAYEHHUE, TO PEBEPC
[IOTOKAa pa3pelieH U 3HaueHue pacxoja OyleT KOHTPOJHPOBATHCA Ha BBIXOJ 3a 3TO
3HaueHue (CM. pUucyHOK naiee). [Tlapamerp HacTpauBaeTCs TOJIBKO JUIsl KaHaJIa pacxo/a.

13. BBecTH 10roBOpHOE 3HAYEHHE NPH pe3yJbTaTe U3MEPEeHHs MEHbIIe IpeleJbHOro
JAOIYCTHMOTI0 PeBEpPCHOI0 3HaYeHH (3aroJIoBOK B MeHIO: «ArBPeB»). JlelicTBUe 3TOTO
rmapamMerpa  aHaJOTMYHO  MNPEABIAYIIMM  JIOTOBOPHBIM  3HadeHusM.  [lapamerp
HAaCTpauBaeTCs TOJBKO UL KaHaja pacxo/a ¢ pa3pelIeHHbIM pEBEPCOM ITOTOKA.

14. BKIIOYNTH JIM00 BBIKJIKYUTH JATYMK NMYCTOH TPYObI (3arojIoBOK B MEHIO: «HOIIT»).
JHloctoBepHocTh paboThl naTunka myctoil Tpyos! (HAIIT) He rapantupyercs, Tak Kak €ro
IIOKA3aHUs 3aBHUCAT OT COCTaBa BOABI M OTJIOKEHUM HA CTEHKAaX IPOTOYHOM YaCTH
pacxogomepa. IIpu cranmapTHOW HacTpolike OH BhIKItOYeH. Brxmowats IIT ciemgyer
TOJBKO TpU KpailHEeH HEOOXOOUMOCTH U TPU KOHTPOJE ero paboTOCHOCOOHOCTH.
[TapameTrp HacTpamBaeTCs TOJIBKO JUIS KaHAJA Pacxona.

15. BBecTH peaknui0 Ha NOKA3aHUsl JaTYMKA NYCTOH TPYObI (TOJBKO JUIsi KaHaia
m3mepeHus: pacxojna ¢ BkiodeHHbIM JIIT; 3aronoBok B MeHo: «IlycTTp») U3 CIUCKA:
«OIINBKAY, «HeT omuokm.

Ecnu npu pabore Terocyeryuka cpabaThIBaeT JAaT4YMUK IYCTOM TpyObl, a peakius Ha 3Ty
CUTYalMIO 3aJaHa Kak «OLIMBKA», TO HAaKOIJIEHUE MHTErPATOPOB MACCHI, KOJIMYECTBA TEILJIOBOM
SHEPrud U COOTBETCTBYIOLIMX BpPEMEH pPaOOThl OCTAaHABIMBAIOTCSA. Takke MpPU STOM B apXUB
coOBITHI 3anKchIBaeTCs cood1IeHne 00 ounodke. B npoTUBHOM ciiydae nmpu cpabaTbIBaHUU JAaTYHKA
nycTol TpyObl MMOKa3aHME KaHajla WM3MEPEHHs pPacxoja B COOTBETCTBYIOLIEM TpPyOOIpOBOIE
oOHYyIIsIeTCS.

[Ipu HanMuUMK TOrOBOPHBIX MUHUMAJBHBIX U MAKCHUMAaJIbHBIX 3HAYEHMH, AJIs JIF00OTO KaHala
y31a ydera (B T.4. — KaHaja pacxo/a C 3allpellleHHbIM PEBEpCOM) IOKa3aHUE JAaHHOIO KaHalia
(3HaYeHHe, UCITIOIb3YyEMOE JUIsl BCEX PAacueToB U JJIsi OTOOpaKeHUs Ha JUCIUIeE) B 3aBUCUMOCTH OT
M3MEPEHHOTO 3HAYEHUsI NUMEET BUJL:
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AXpacy

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

JAre.MuH

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

rjae

Xu3M — pe3yibTaT U3MEpPEHHUs B KaHajle, MOJydYEHHBIH C HW3MEpUTENIBbHOTO mpeolOpa3oBaTens
pacxoja, JaBJI€HUs, TEMIIEPATYypPhl;

Xpacu — BeNMYMHA, HCIOJb3yeMas Uil AAJbHEHIIMX pacueToB U OTOOpaKeHHsl Ha JUCILIee
(mokazaHue TerIocyeTurKa JUIsl JaHHOTO KaHasa);

Mun, Makc — gonycTuMble MUHUMaJIbHbIE U MaKCUMAaJIbHbIE 3HAYEHUS ISl KaHaula;

Jre.MuH, JIrB.Makc — JOTOBOpHbIE 3HAU€HUs, NPUMEHSEMBbIE IPHU BBIXOAE H3MEPSEMOi
BEJIMYMHBI 32 MUHUMAJIbHOE U MAaKCUMAaJIbHbIE 3HAYCHHUSI.

Jlig kaHayia pacxoja C pa3pelieHHbIM pPEBEPCOM COOTHOLIEHUE MEXAY H3MEpPEHHBIM
3HAYEHHUEM M NOKa3aHUEM TEIIOCUETUYHKA OYIeT CIeayIOUIIM:
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/

JrB.Makc A

JrB.pesB.

Puc28. 3aBucuMOCTb MoKa3aHHs KaHajla Pacxojia ¢ pa3peliCHHBIM PEBEPCOM OT
HU3MEPCHHOI'O 3HAUCHUA ITPHU BBEACHHBIX JOTOBOPHBIX 3HAYCHUAX

7.3.5 Ilyck cyeTa MHTErpPaToOpoOB

B MoMmeHT wu3MeHeHUs 3HaueHUW JIOOBIX TapaMeTpOB HACTPOWKH y3jIa yueTa, Uit
WCKIIFOYCHMSI CITydaeB palbOThl C 3aBEIOMO HENPABWIBHBIMA HACTPOWKAMH, TETUIOCYETUHUK
nepexoauT B pexuM «OcTaHOBa cueTa MHTErpaTOPOB» Ui AAHHOTO y3ia ydera. [lpm sTtom
MIPOJIOJDKAIOT PACCUUTHIBATHCS IOKa3aHMs BO BCEX KaHajdaxX Yy3jia ydera, HO IIpeKpauiaercs
CYMMHUPOBAHHE MHTETPATOPOB MACChl, 00beMa, TEIIOBOM PHEPTUU W BpeMeHHU paboThl. [loaTomy,
[IOCJI€ 3aBEPIICHUS BCEX HACTPOEK, HEOOXOIMMO IPOU3BECTH IYCK CUYETa HHTErpaTopoB (CM.
koMaHay «IlycTuTe cdeT!) B ONMMCAHUHN MEHIO TEIJIOCUCTINKA).

[Ipu BKIIFOUEHHH TMHUTAHHUS TETUIOCYETYMKA OH aBTOMATHYECKH BOCCTAHABIMBAET COCTOSIHHE
cueTa UHTErpaToOpoOB.
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7.4 BHUMAHMUE! PekomeHaauum no nopsaaKy HaCTPOUKM napameTpoB
y3na yyeTta

XOTSl KOJMYECTBO IapaMeTpOB, MOCTYIHBIX IPU HACTPOMKE TEIJIOCYeTYHKa, JOBOJIBHO
BEJIMKO, HACTPOMKa TpeOyeT MUHUMAJIbHBIX YCHIIUN, €CIIU MIPUIEPIKUBATHCS CIIEIYIOIIEro MOPSIIKA.

[Ipu ycraHoBKe TeruiocueTynka Ha OOBEKTe, Mepel TeM, Kak HadaTh €ro HacTpauBaTh,
HEO0OX0IMMO MPOBEPUTh NPABWILHOCTH YCTAHOBKH JAaThl M BpeMeHHM (cM. pazznen «0») u
BBITIOJTHUTH KOMaHy «OUMCTKa BCexX HacTpoek» (cM. pazaen «9.2.1.8»).

Hactpoliky kaxoro y3na yyera He00X0AUMO IIPOBOAUTD B CIEAYIOIIEM MOPSIIKE:

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

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

3. Bemonanuth KoMaHOy «CTaHmapTHass HacTporka» (pagen «9.2.3.3 CranmaptHas
HacTpolKa») WM KoMaHJy «CTaHmapT, peBepc G2» i ciydas, €cid B 0OpaTHOM
TpyOOINIpOBOJIE JIOIyCKaeTCcsi peBepC IOTOKa (TeueHue BOJbl B OOpaTHOM HaIpaBJIEHUU) U
M3MEpPUTENbHBINA MOJyJIb, YCTAHOBJICHHBIN HA 3TOM TPYOOIPOBOJE UMEET PEBEPCHBIN PEKUM (CM.
[Tpunoxenue b).

4. Jlng Tex KaHaJOB y3ja ydera, /sl KOTOPBIX OTCYTCTBYIOT M3MEPUTEIbHbIE KaHabl WU
naTyukd (Kak MpaBWwilo, 3TO — txB W PXB — Temmeparypa M [aBie€HUE XOJOJHOM BOJBI Yy
noTpeduTenel TEIIOBOM YHEPTUHU, a TAKKE YacTO — JAaBjeHus B TpyobomnpoBogax — P1, P2 u P3) —
YCTaHOBUTH MPOTpaMMHUPYEMble 3HAUCHUS (KOHCTAHTHI) BMECTO H3MEPSEMBIX 3HAYCHHH (CM.
paznensl «7.3.4 [lapameTpsl HACTPOUKHM KaHAJIOB y3ia ydetay u «9.2.3.5 HacTpoiika kaHalIOB y3i1a
yuera).

5. Ilpu HeOonpmION CpeaHEeHl pa3HOCTH TEMIIEpAaTyp MEXAy MOJaroIlUM U OOpaTHBIM
TpyOONpoBOJAMH U TPU OTHOCUTEIIBHO PE3KUX Iepenajax TeMIeparypbl B IOJAlOIIEM
TpyOOIIpOBOJIE YacTO BO3HUKAET CUTYyallMs, KOTJa 3Ta Pa3sHOCTb TEMIIEpaTyp KPaTKOBPEMEHHO
OITYCKAeTCsl HUKE MUHUMAJIbHO JOIYCTUMOIO Ipejeia U Jake CTaHOBUTCS oTpuuaTtesnbHoil. [lpu
CTaHJAPTHOW HACTPOMKE IMapaMeTpoB TEIUIOCUETYMKA ATa CUTyalUsl CUMTaeTcs OIMOOYHOM (C
TUArHOCTUKON At < Atmin Wit W < 0), 1 Ha Mepuo, oK JJIUTCSA dTa CUTYyaIlusl, OCTaHABJIMBACTCS
HAKOIUICHHE MHTErpaTopoB MacChl M TEIUIOBOM 3Hepruu. Jljis MCKIIIOUEHHUS TaKUX CIIydaeB, IO
COTJIACOBAHUIO C MOCTABIIMKOM TEIJIOBOW 3HEPIUH, CIEAYET YCTAaHOBUTH PEAKIMIO TEIIOCUETYUKA
Ha 3TU CUTYyallUH Kak «HeT oumBxm» (cM. NyHKTHI 2 U 4 B paznene 7.3.3 Ilapamerpsl KOHTpoJIS
IIPU pacyeTe TEIUIOBOM 3HEprun).

Hactpoiika mapameTpoB y3i1a y4eTa, NPOBEJCHHAs YyKa3aHHBIM cIocoOOM, oOecrednBaeT
HOPMaJIbHYIO pabOTy CXeMbl yueTa JjIsl II0IaBJISIONIero 00IbIIMHCTBA cCUTyaluil. bosiee geranbHyo
HAcCTPONKY MapaMeTpoB JOIYCKAETCsl MPOBOJIUTH TOJIBKO MOCJE TIIATEIbHOTO M3Yy4EHHUS AaHHOTO
«PyKOBOICTBA IO 3KCIUTyaTalluN».

Hrak, B 00JbIIHHCTBE CJYYaeB /sl HACTPOMKH y3J1a y4eTa J0CTATOYHO:

e BriOpaTh cxemy yuera U ¢GopmyJiy pacyera TeNJI0BOM IHEPTrUHU;

e Bgecru aapeca (Homepa) U3MepPUTEJAbHbIX MOAYJIEH U UX IMAMETPbI;

o Bpinoannts koManay «CTaHaapTHAs HACTPOHKA.

e Bpecru mnporpamMupyemble 3HAYEHHMS JUIS KAaHAJOB Yy3Ja y4eTa, JUI KOTOPBIX

OTCYTCTBYIOT M3MepHUTeJbHbIe KAHAJbI;
e Brinmoauurb koMaHay «llycTure cdueT!) (pazgea 7.3.5);

e IlpoBepurh NPABUILHOCTL HACTPOUKH (pazaes 7.5).
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7.5 [poBepka NpaBUNLHOCTU HACTPOMKM U BBOA B 3KCNnyaTauuio

[Tocne HACTpOMKHK BCEX MapaMeTpoOB TEIJIOCUETYMKA HEOOXOIUMO MPOBEPHUTH MOKA3aHUS BO
BCEX KaHajaxX BCEX Y3JIOB ydeTa U yOeIUThCS, YTO OHU COOTBETCTBYIOT PEAIbHBIM 3HAUCHUSM, a
MHTErpaTopbl Macc, 00bEMOB, TEIUIOBOI SHEPIMH U BPEMEHU padOThl €KECEKYHIHO HM3MEHSIOTCH,
OTpaXkas TMPOIECC HAKOIUIeHUs. Takke cieayeT MPOBEPUTh NMPABUIBHOCTH NAaThl U BPEMEHU B
TEIJIOCYETUYHKE U IPU HEOOXOIUMOCTH — OTKOPPEKTUPOBATD UX.

[Tocne aToro cieayeT BHIIOIHUTL KOMaHAy «OUYUCTUTD apXUB» JUIS KaXKJI0TO y3/1a y4era (CM.
OTMCAaHUE MEHIO), TIOCTaBUTh 3AIIUTHBIN TepeKaoyaTenbh «MOHTOKHBIN» B mojioxeHue «On» u
OIIOMOMPOBATh JOCTYI K HEMY. PacnosioykeHue nepexiodaress yka3aHo B npuioxeHuu 1.

Buumanue! Ilo  komanae «OUYHMCTMTL __apXWB» NPOMCXOJAUT _OOHYJEHHE BcCex
HHTErPATOPOB y3/a y4YeTa W CTHPAHME BCero HAKOIUIEHHOr0 apxuBa y3jaa ydera. [lostomy
TaKyr OIIEpalliI0 MOYKHO NPOM3BOJUTH TOJIBKO IOCJIE NMEPBUYHOM HACTPOMKHM y3Jla ydera IIpU
MOHTAaXe, JIM00 €CIIH HET H€O6XOI[I/IMOCTI/I B COXPaHCHHNU HAKOIIJICHHBIX JaHHBIX.
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8 OToGpaxaemble 1 perucTpmpyemblie napameTpbl

8.1 OpraHusauus apxmBoB TennonoTpeodneHus

K apxuBam mapameTpoB TeIIonoTpedIeHus: OTHOCATCS YaCOBOM M CYTOUHBIN apXuBbl. B aTHX
apXuBax PErUCTPUPYIOTCS (IS KAXKIOTO y3J1a y4yeTa):

1) ITapameTtpsl, onpeaenstonue GopMyiny pacuera TEIJIOBOM SHEPruu (THI CXEMBbl ydeTa U
MPU3HAKU YYaCTHsI pacXxoJ0B B popMysie BBIYUCIECHUS TEIJIOBOI SHEPTUN).

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

— CpelHEeB3BElLICHHAasl TEMIIEpaTypa B KaXJI0M U3 TPEX TPYOONPOBOJIOB MPH MPSIMOM U PEBEPCHOM
TeUeHWu TeroHocurens (ti+, ti—, t+, t—, t+, t3-) — B rpamycax Llemscus (°C) c¢
nuckpetrHocThio 0,01°;

— cpenHee abCOTIOTHOE JABJIEHHE B KaXIOM M3 Tpex Tpydomposonos (Pi, P2, P3) — B kre/cm?
(abCcomOTHBIX TEXHUYECKUX aTMOchepax, ata) ¢ auckpetHocthio 0,001;

— CpeIHEB3BEIICHHAs TEMIepaTypa U CpeaHee IaBJICHUWE XOJOIHOW BOIBI (txs, Pxs) B Tex ke
€IMHHULIAX.

3) PesynbTaThl MHTErpUpoBaHHs (CyMMHUpPOBAaHHSA) MacC U OOBEMOB TEIJIOHOCUTEIS,
TEIUIOBOM SHEPru, BPEMEHAa WHTEIPUPOBAHMSI Macc, 0ObEMOB M TEIUIOBOM 3HEPIrUM, BpeMeHa
OTKa30B IPU UHTETPUPOBAHUU TEIJIOBOU SHEPTUU (JaJIbLIE IO TEKCTY — UHTEIPATOPBI):

— HHTErpaTopbl MacChl B KaXXJIOM U3 TpeX TpyOOIPOBOJOB IPH MPSIMOM U PEBEPCHOM TEUEHUU
terwtoHocutens (Mi+, Mi—, My+, My—, M3+, M3—) — B TOHHaX (T);

— HHTerpaTopbl 00beMa B KaxI0M U3 Tpex TpydonpoBoaoB (Vi, V2, V3) — B KyOudeckux Merpax
(m);

— uHrerpartop yreuku (M1 — Mz) u unrterpatop noameca (M2 — M) — B ToHHax (T);
— HUHTerpatop TemioBoi sHepruu (Q) — B rurakanopusix (I'kan);
— BpeMeHa paboThl HUHTETpaTOpoB Maccel u 00bema (Tpwmi, Tpme2, Tpms) — B wacax;
— BpeMs paboTsl HHTErparopa remioBoil suepruu (Tpg) — B yacax;
5 BpEMEH OTKa30B NpPHU MHTETPUPOBAHUU TEILJIOBOM SHEPruM — B yacax. llepBoe Bpems oTkaza
CYMMHUpYET BpeMsi OTKa3a HM3MEpPUTEIbHBIX KaHAJIOB, JPYTUX amnmnapaTHbIX OTKa30B, BpeMms,
KOI'/Ia TEIUIOBasi MOIIHOCTh OTPULIATEIbHASL, a TAKXKE BPEMs OCTaHOBA MHTEIPAaTOPOB (C BEPCUU
01.17). Bropoe — Bpemsi, KOra pacxo/i TEINIOHOCUTENSI B OJTHOM U3 TPYOOTIPOBOJIOB MEHBIIIE
MUHUMaJbHOrO. TpeTbe — Bpems, KOrja pacxo] TEIUIOHOCUTENS B OJHOM M3 TPyOOIIPOBOJOB
00JbIIe MaKCUMaJIbHOTO. YeTBepToe — CyMMHPYET BpeMsl, KOI/ia Iepernaj] TEMIEepaTyp MEXIy
MOJAIIMM M O0OpaTHBIM TpyOONpOBOJAaMU MEHbIIE MHMHMMajbHOro. IlsToe — Bpems
OTKJIFOUEHUS 3JEeKTponuTaHus. Bpems paboTbl MHTErparopa TEIJIOBOM 3HEPTUU U 5 BpemMeH
OTKa30B IPU HHTEIPUPOBAHUU TEIJIOBOW SHEPIUU B CyMME JAalOT IOJHOE BpeMs pPabOThI
TEIJI0CYeTUHKA.

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

K cyrouHoMy mnepuoay perucrpanuu IapaMeTpoB TEIUIOHOCUTENSI OTHOCHUTCS IEPUOJ
BpeMeHn ¢ 00 gacoB 00 muHyr 00 cexyHn mo 23 wgaca 59 MuHYT 59 CeKyHI OJHUX CYTOK
BKJIFOUHUTEIIBHO.

B Teuenue kaneHIapHbBIX CYTOK (110 YacaM TEIJIOCYETYHMKA) CYMMHPOBAHUE HHTETPATOPOB
BCIACTCA B YaCOBOM AapXHBC. HavanpHpIMH 3HAYCHHUAMH HHTCIrpaToOpoOB IJid CYMMHUPOBAHHUSA B
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JAHHOM apXUBE SBJIAIOTCS OCTaTKU OT CYTOUYHBIX HHTErPAaTOPOB 3a MPEAbIAYIINE CYTKH (CM. Aajiee).
[lo oxoHuaHuio Kaxjoro 4daca (B MomeHT Bpemenu YY:59:59) pesynbTarbl CyMMHpPOBAHHUS
MHTErpaToOpoB 3a MPOLIEAIINN Yac CKIAJIbIBAIOTCA C HHTErparopaMu 3a MPEAbIAyIIUil yac U
3alMCHIBAIOTCS B YacOBOM apXuB (BMECTe C JpYrMMH MapaMeTpamMu, B T.4. CPEIHEYaCOBBIMU
3HaueHusiMU) ¢ orMmeTkoil Bpemenn YU:59:59. (Ecam B MOMEHT CMEHBI KaJIEHJApHOTO 4aca
TEIUIOCYETUYMK He paboTaj, Takas 3alKuch BCEe paBHO Oyner chopmMupoBaHa MpU BKIIOYEHHUH
TEIUIOCYETUYHKA C OTMETKOM BpPEMEHH, COOTBETCTBYIOUIEH MOMEHTY BBIKIIIOUEHHUS MUTaHUS
TEIJIOCYETUHKA).

[To oxoHuaHuu cyTOK (B MOMEHT BpeMeHH 23:59:59), uiu npu BKIIOYEHUU TEIJIOCUETYHKa B
CIIEAYIOIIME CYTKH, IOciae (OPMHUPOBAHUS OYEPENHOM 4acoBOH 3amucu (OPMHUPYETCsl TaKKe
ouepesiHas 3aluch B CyTOYHOM apxuBe. /[ pacuera cpeHUX 3HAUEHUHN 3a CYTKH HCIOJIb3YIOTCS
CpeIHME 3HAueHUs U3 BCEX 3alMceldl 4acoBOro apxuBa 3a mpomenmue cyrku. [Ipu pacuere
MHTErpaToOpoB JJIsl HOBOM CYTOYHOM 3allMCU 3HAYEHMs] MHTETPATOPOB W3 MpEAbLAYILEH 3amucu
CYTOYHOTO apXuBa CKIAJbIBAIOTCS C pe3ylbTaTaMM MHTETPUPOBAHUS 32 HCTEKUINE CYTKU
(mocnenHss 3amuch B 4acoBoM apxuBe). IlomyueHHble TakuM oOpa3oM cpeiHUE 3HAYEHHS U
3HAYEHUS] UHTETPaTOPOB 3aIUCHIBAIOTCS B KAUECTBE HOBOM CYTOYHOM 3allCH ¢ MOMEHTOM BPEMEHHU
23:59:59 (wnm ¢ MOMEHTOM MpEeAbIAYIIEro BBIKIIOYEHHUS TeruiocyeTdyrka). OcTaTku OT
CYMMHPOBAHUSI MHTErPaTOpPOB 3AMKCHIBAIOTCS B YaCOBOW apXWB C MOMEHTOM BpeMeHH 23:59:59
(WM ¢ MOMEHTOM MpPEAbIAYIIEr0 BBIKIIOYEHHSI TEIUIOCYETYHKA) U CIyXaT HayaJlbHBIMU
3HAYEHUSMU JJI1 CYMMUPOBAHUS B YaCOBOM apXHBE B TEUEHHE OUEPEIHBIX CYTOK.

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

8.2 ApxuB coObITUN TensocyeTYnKa

B 3T0T apXuB 3anuchIBaOTCS U3MEHEHUS Pa3IMYHBIX IapaMETPOB COCTOSHUS TEIIOCYETUHKA
u y3110B y4eta. Kaxxaas 3anuce coiep KUt ClIeIyrolyo HH(OPMAaIIHIO:
Jlata 1 Bpemsi, B KOTOPOE MPOMU30IIO COOBITHE (C TOYHOCTHIO 10 CEKYH/IbI);
Howmep y3na yuera;
WNunexc napamerpa coCTOSIHUS (CM. HUXKE);
3HaueHue OIMOKYU MapaMeTpa COCTOSHUS;
Macka ocTaHOBa cueTa UHTErpaTOpPOB MAcCChl U TEIJIOBOM 3HEPruu.
3HavyeHWe OMMUOKH MapaMeTpa COCTOsHMs, paBHOe (), 03HaYaeT OTCYTCTBHE OIIMOKU (OO
HOMHMHAJIbHOE 3HaYeHHE napameTpa). HenyneBoe 3HaueHue o3HavaeT oMMOKY HJIM HEHOMUHAJIbHOE
3HaYEHHUE MapaMeTpa COCTOSHUSI.

CekyHIHBIN OTPE30K BPEMEHU, KOTOPbII COOTBETCTBYET BPEMEHH 3aIIUCU B apXUB COOBITHS O
BO3HUKHOBEHUU OIIMOKH, MPUBOJALICH K OCTAHOBY MHTETPAaTOPOB, HE YUHUTHIBAETCS BO BPEMEHHU
paboThl ATUX UHTErpaTopoB. CeKyHAHBIN OTPE30K BPEMEHH, COOTBETCTBYIOLINI BpEMEHU 3allCcH B
apxuB CcOObITHSI 00 OKOHYAHUU OIIMOOYHOM CHUTYallUM, YUWUTBHIBAETCSI BO BPEMEHU pabOTHI
HUHTErpaToOpoB.

[lepeueHr mapaMeTpoB COCTOSHUS U 3HAYEHHUS] OUIMOOK 3TUX IapaMeTpoB IPHUBEAEHBI B
«PykoBoacTBe no cunteiBanuio apxuBoB U3 MKTC u pacriedatke 0T4ETOBY.

8.3 MapameTpbl, OTOOpaKaeMble Ha AUcCNee TensocyeTYNKa

Ha pucnnee temocueTdynka 0ToOpakaroTcsl CaeAYIOUIUE TapaMeTpbl COCTOSIHUS Y3JI0B yueTa:
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Hata u Bpems Teriocuerynka B popmare JA:mm:I'T u HU:MM:CC, rae 1 — uncio mecsia (01
... 31), mm — HOMEp Mecsimia (01 ... 12), I'T — nBe mocnennue uudps roga (00 ... 99), UY — gac
cyrok (00 ... 23), MM — munyta (00 ... 59), CC — cexynmaa (00 ... 59).

Hakomnnennast TeruioBast sHeprusi (MHTErparop) € MOMEHTa BBOJa TEIUIOCYETUYHMKA B
AKCIUTYaTallMl0 MO TEKYyIIUH MOMEHT BpeMeHH (Vi1 KaXIoro yszia ydera). TOYHOCTh
MIpPEJICTaBICHUS — JECITh NECATUUHBIX pa3psanoB. Eqununsr uzmepenus: ['kan, I'Jx, MBT*u.
O6o3nauenue — Q.

WuTerpaTopsl Macc TEMJIOHOCUTENS B TPYOOIIPOBOAAX y3J10B y4yeTa. TOYHOCTh MPe/ICTaBICHUS —
JeCSITh IECATUUHBIX pa3psinoB. Exunuiel usmepenus: Toussl (1). Obo3Hauenue — M1, Mz, M.

WuTerpatopel  o0beMa TEMJIOHOCUTENS B  TpyOOmpoBoAax y3JI0B  yuera. TouHOCTH
MIPEJICTaBICHUS] — JECATh JECATUYHBIX Pa3psoB. EnuHUIBI M3MepeHus: KyOM4ecKHe MeTpbl
(m*). O6o3navenne — Vi, Va, V.

Bpemsi pa®oThl MHTErpaTopoB TEIUIOBOM AHEPrMM M Macchl. EJMHUIIBI M3MEpEeHMs: 4achl.
JluckpeTHOCTh TIPH BBIBOJIE TTOKa3aHuH (1ieHa mutaamero paspsaa) — 0,0001 gaca.

Tekymias TernjaoBasi MOIIHOCTb Ha Yy3je ydyeTa. TOUYHOCTb MpEACTAaBIEHUS — S5 JECATUYHBIX
paspsanoB. Equauier uamepenus: ['kan/a, MBT. O6o3Hauenne — W.

Tekymuit MacCOBBIM Pacxo] TEIUIOHOCUTENS B TpyOompoBoaax. TOYHOCTh MpEeACTaBICHHUS — 5
JNECATUYHBIX pa3psanaoB. Exunanisl uzmepenus: 1/4. O6o3nauenue — Gmi, Gmz, Gms.

Tekymuit 00beMHBIN PacXo]l TEINIOHOCHUTEINS B TpyOOIrpoBoAax. TOYHOCTh MpEACTaBICHUSA — 5
JECSTHYHBIX Pa3pAn0B. Exunuisl usmepenns: M>/4. O6o3nadenue — Gvi, Gva, Gvs.

Temneparypsl B TpyOOIpoBOJax M TeMmiieparypa XojoaHoil Bojwl. JluckperHocts — 0,01°.
Enunuust uamepenus: rpanycsl Llenscus (°C). O603nauenue — ti, to, t3, tx.

[Tepenan Temmnepatyp Mexay MOAAOIINM U 0OpaTHRIM TpybonpoBoaamu. Juckpernocts — 0,01°.
Enununst uamepenust: °C. O6o3nauenue — dt.

JlaBneHus B TpyOONpOBOJAX W JaBJIEHWE XOJOJHOW BOAbl. ENUMHUIBI H3MepeHus: aTa
(atmocdepa TexHuueckas abconroTHasi), aTu (atMocdepa TexHuuyeckas u3zobitounas), Mlla-a,

Mlla-u (abcontoTHoe 1160 M30pITOuHOE naBienue B MIla). Juckpernocts — 0,01 atmocdepsi,
miu 0,001 MITa. O6o3nauenue — Py, P>, P3, Pxs.

Kpome napameTpoB y3i10B ydeTa, Ha AUCILIEE OTOOpaXaroTCs:
Bce mapameTpbl HAaCTPONKH TEIUIOCYETYHKA U Y3JIOB y4eTa.
ApXuBbI IapaMeTPOB TEIIONOTPEOICHUSI.

Pa3znuynas nuarsocrudeckast UHQpopmarus.

Nudopmanuss o COCTOSHMM M MapameTpax IUIaT pacliupeHus (IpU KOMIUIEKTallMd HMHU
CHUCTEMHOTO 0JI0Ka).

[TogpoOHoe omucanue mnopsaaka U (Gopmata OTOOpaKEHUsI MEPEUHCIECHHBIX MapaMeTpoB

MIPUBECHO B CIIEAYIOLIEM pa3Jiere.
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9 PaboTa ¢ MeHIo TennocyeTyuka

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

B kax/ip1if MOMEHT BpEeMEHHU Ha JHCIIIEE TEIUIOCYETYHKA O0TOOpaXkaeTcsi TOJIBKO HeOObIIast
4acTh €ro napametpos. [[jis 1octyna x ApyruM napaMmerpam HEOOXOAMMO BBINOJIHUTH HEKOTOPHIE
JEHCTBUSI C TIOMOIIIBIO0 HAYKATHS KJIABHIII HA KJIABHATYPE TEIUIOCYETYHKA (CM. j1ajiee).

Knapumm 6ynem 0603Ha4ath yrioBeiMu ckoOkamu. Hanpumep: <Esc>, <2>. Ecnu TpeOyertcs
OJIHOBPEMEHHOE Ha)KaTHe JBYX KJIABUII, TAKOE JCUCTBUE OyJeM 0003HAYATh CIECIYIOIIUM 00pa3oM:
<Shift>+<—>. B stom ciydyae HeoOxoauMo HakaTh kinaBuury <Shift> u, yaepxuBas ee, Haxarb
KJIaBUIILY <—>.

9.1 MMpuHUUNbI paboTbl C MEHIO

Bce mapaMeTphbl TCIIOCUYETUMKA, K KOTOPBIM HMMCCTCA OOCTYyIl C IOMOLIBIO KiIaBHUATypbl U
JUCIUIes,, OPraHU30BaHbl B HEKOTOPYIO MHOTOYPOBHEBYIO CTPYKTYPY, Ha3bIBAEMYIO Jajie€ MEHIO.
Kaxnprii ypoBeHb MEHIO TIPEACTABIISIET COO0M HAOOP CTOJIOIOB, COCTOSIIHX, B CBOIO OYEpEelb, U3
CTPOK (MJIM ITyHKTOB) MeHI0. CTpOKa MEHIO CIYXKUT JU00 /Ui 0TOOpakeHUs 3HAUEHUsI HEKOTOPOIo
napamerpa, JM0O CIY)XWT Ul BBIMIOJHEHUS HEKOTOPOW KOMAHJBI, JIUOO SIBJISIETCS BXOJIOM B
CIEAYIOUIUNA YPOBEHb MEHIO.

9.1.1 HaBuranus mo MeHIO

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

— <—>>u <«>— 1714 nepexo/ia MeX/1y CToJI0LaMU MEHI0 OJHOTro ypoBHs. KnaBumia <—> ciyxut
JUId Tepexojia K cieayrouieMy crtoiaouy MeHwoo. KinaBumia <«—> ciykuT ais nepexoja K
MPEIbIAYILIEMY CTOJIOIY MEHIO. DTOT HEPEX0Jl OCYHIECTBIISECTCA MO KPYry: €cid HaxaTb Ha
KJIAaBULIy <«—>, HaXOJsSCh B IEPBOM CTOJIOLE MEHIO, MOMAaJieM B IMOCIEIHUN CTOJIOEL; eciu
HaXaTb Ha KJaBUILy <—>, HaxoJsCh B IOCJEIHEM CTOJOLlE MEHIO, MONajJeM B IEpPBbII
cToJoell.

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

— <Esc> — sl BO3BpalleHHs K Hadaly cCToj0La, MepBOMY CTOJOLY TEKYIIEro YpOBHS H
MpEIbIAYIIEMY YPOBHIO MEHIO (MHOTOKpAaTHOE Ha)KaThe 3TOM KIABUIIM BCEr/a IO3BOJISET
BEPHYTHCS B UCXOHYIO TOUKY MEHIO U3 JII00O0r0 IMyHKTa MEHIO).

— <Enter> — 115 BXO0Jla B MEHIO CJIEYIOIIEr0 YpPOBHS (€C/IM TEKyIllas CTPOKa MEHIO SBIISETCS
BXOJIOM B CJIEIYIOLIUN YpPOBEHb MEHIO) WM BBINOJHEHHS (QYHKIUU (€C/IM TeKyllas CTpoka
MEHIO SBJIIETCS UMEHEM (PYHKLIUN).

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

Homep otobOpaxkaemMoro B JaHHBII MOMEHT y3j1a y4deTa BBIBOJAUTCS B MNEPBOW MO3HMIMH
BEpXHEN CTPOKH auciies (BblIENEH cepblM (OHOM mpu H300paxeHUH ¢opmaTta CTOJIOLA — CM.
HIKE).

OnHOBpEMEHHO Ha JUCIIEE OTOOpPa)X)aroTCS CTPOKU TOJBKO M3 OJHOTO CTOJOIa MEHIO.
Texkymui MyHKT (CTpOKa) MEHIO OTMEYAETCs KypcopoM BO MEpBOM CTojOLEe Ha ’kpaHe. Eciu Bce
CTPOKHU CTOJIOLIa MEHIO HE YMEIIAIOTCS Ha JHCIUIee, Ha HeM 0ToOpa)kaeTcsi TOJIbKO 4acTh CTOJIONA,
BKJIIOUAIOIas TEKYIIMHM MyHKT MeHIo. [Ipu nepemenieHnu no cTpokaMm MEHIO C MOMOIIBIO CTPEIOK
<1>wu <|> oTtoOpakaemas 4acTh CTOJIOIA TAK)KE CABUIAETCS BCJE/ 3a TEKYILEH CTPOKOH.
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9.1.2 Pe:Xum pegakTHpPOBaHMS NapaMeTpPOB

Ecnu Ttexkymuii myHKT MeHIO (B KOTOPOM HaxOJUTCS Kypcop) COIEpPXKUT J000H u3
HACTPaWBaE€MbIX ITapaMETPOB TEIUIOCUETYUKA, TO JUISl IEPEX0/ia U3 peKUMa HABUTaLUMU 110 MEHIO B
PEXHUM pEeJaKTUPOBAHUS 3HAUEHUS ATOTO MapameTpa HeoOXoIuMo HaxkaTh kiaBuily <Enter>. Bxon
B PEXHM pEIaKTHpPOBaHUS JI00OOr0 mHapaMerpa TEIUIOCYETYHMKA BO3MOXKEH TOJIBKO B PEXHUME
Hamagku (IpU  TOJIOKEHHWH, MNPOTUBOMOJOXKHOM  «On»  3allUTHOTO  MEepeKIroyaTesnent
«MoOHTaXHBII»), B IPOTUBHOM cllyyae Ha)kaTtue KjaaBuin <Enter> B TakOM IyHKTE MEHIO HE OyleT
MMETh HUKaKoro 3ddexra.

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

Ecnu 3HayeHune mapamerpa NpeaCcTaBisieT cOOOM HEKOTOpOE 3HAYEHHE U3 OTrPaHUYEHHOTO
CIIMCKA, TO Mepedop 3TUX 3HAYEHUM OCYIIECTBISAETCS MOCIeA0BaTEIbHbIM HaXKaTUEM KJIaBUIIU <|>
(B pexuMe peJaKTUPOBAHNUSA).

Ecnu 3nHauenue nmapamerpa npejacTaBisieT coO0l YMCIEHHOE 3HaYEHUE, PEAAKTUPOBAHUE €T0
BEJIMYMHBI OCYLIECTBIISIETCS C TOMOLIBIO0 HU(POBOI YaCTH KIaBUATYPHI.

UtoObl U3MEHEHUE 3HAueHHs napaMerpa ObUIO 3allCaHO B IOCTOSHHYIO IaMSTh
TEIUIOCYETUHKA, HEOOXOJMMO BBINTH W3 pEeKHUMa pPEeJaKTUPOBAaHMS, HaxaB kiaBumly <Enter>.
[Tocne aToro ciexyer MPOKOHTPOJIMPOBATH BBEIACHHOE 3HaUEHHUE, KOTOpoe OyneT oToOpakeHO Ha
JUCIUIEE B HOPMAJIM30BaHHOM (popMate (CBOEM ISl KKIOTO MapaMeTpa).

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

9.2.1 T'‘1aBHOE MEHIO

OTOT YpOBEHb MEHIO CIYKUT JI1 BbIBOJA Ha JUCIUIEH TEKYLIUX 3HAUYEHUU IapameTpoB
TEIUIOCUETYMKA U Y3JIOB y4eTa.

[lepBrlii cTONMOEL ATOrO MEHIO OTOOpa)kaeTcsi Ha OSKpaHe IMpU BKIIOYEHUH MHUTAHUA
TeruiocueTdrka. Ilepeuncinum coctas v popMaT CTOJIOLOB 3TOTO YPOBHS MEHIO.

9.2.1.1 OcCHOBHBIC HHTEIPATOPBI

B stom ctonbue oroOpakaroTcs 3HAUEHUS MHTErpaTopa TEIUIOBOM SHEPruM y3jia ydyeTa U
3HAYEHUS! UHTETPaTOpPOB MACChl TEIJIOHOCUTENSI C MOMEHTA BBOJIAa TEIUIOCUETYMKA B IKCIUTYaTalHIo,
a Taxoke (popmyIa pacuera TEMJIOBOM 3HEPruu:

Coaep:kanue cToJiona IIpumeuanue

IMI: XXXX.XXXXXX T | CumBonamu «X» 0003Hau€Hbl MO3UIMH LU(P B UYHUCIOBBIX
M2: XXXXXX.XXXX T | 3HauYeHHSX BBIBOJMMBIX IMapaMmeTpoB. llo3umus necsTuaHON
M3: XXXXXXXXXX. T | TOYKH B 3HAUCHHSAX HHTErpaTopoB Q u M — ruiaBaromiasi.

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

dopmya: Q= (hoHOM) TIOCTOSIHHO OTOOpa)KaeTCsi HOMEP y3J1a ydeTa.

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

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

pacxome («Ml+», «M2+»,«M3+»). Huaue — cymma
HHTCTrpaToOpoOB npu IIOJIOKUTCIIBHOM u OTpULATCIIBHOM
pacxojax.

9.2.1.2 Bpemsi padoTbl HHTEIPaTOPOB

B »stoM cronbue o0TOOpakaroTCsi 3HA4YE€HUS BpPEMEH padOTbl HMHTErpaTOpoOB  MAaccChl
TEIJIOHOCHUTEISL U TEIJIOBOM SHEPTUH C MOMEHTA BBOJIa TEIIOCUETYHMKA B IKCILTYaTaLUIO:

Coaep:kanue cToJi0na IIpumeuanue

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

ot el
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9.2.1.3 HuTerparopbl 00eMOB

B sTom cTonbiie oToOpakaroTcsi 3HAYCHHSI UHTETPATOPOB 00BhEMa TETUIOHOCHUTEIISI C MOMEHTA
BBOJIa TEIIOCYETUNKA B IKCIUTYaTaIHIO:

Coaep:kanue cToJi0na IIpumeuanue

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

9.2.1.4 MomHOCTh U MaCCOBbIE PACX0/AbI

B sTom cronbue oTtoOpaxaroTcs TEKyLUEe 3HAYEHUs MAacCOBBIX PACXOJIOB TEINIOHOCUTEINS B
TpyOOIIPOBOIaX U TEMJIOBOM MOIIIHOCTH:

Coaep:kanue cToJi0na IIpumeuanue
1Gml: X.XXXX T/u4 To3unusa necaTHYHON TOYKH — ILIaBaromas.
Gm2: XXXX.X T/u IIpu ommOke mapaMerpa M OTCYTCTBHM COOTBETCTBYIOLIETO
Gm3: XXXXX. T/u JOTOBOPHOTO 3HAYEHHMs — BMECTO 3HAYCHUS IIapaMeTpa

W: X.XXXX T'kaj/4 | BeiBoguTcs coolmenne 06 ommuoke. [Ipu ommbKe, BbI3BaBLIEH
mepexo/1 Ha JOTOBOPHOE 3HAYCHHE, ITOCIIC 3HAUCHUS TTapameTpa
BBIBOJIUTCS BOCKJIMIIATEIbHBIN 3HAK «!». Hns
HpOFpaMMpreMOFO 3HAYCHHUSA BBIBOIUTCA 3HAK «=).

9.2.1.5 OObemHBbIE pacxoibl

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

Coaep:kanue cToJiona IIpumeuanue
1Gvl: X.XXXX M3/u Tlo3unus necaTHYHON TOYKH — IIIaBaromas.
Gv2: XXXX.X M3/u Jnia n3mepseMbix napamerpos (Gv, t, P) B ciiyyae ommoOku (cM.
Gv3: XXXXX. wM3/u [Ipunoxenne K) wnm mepexoga Ha JOTOBOPHOE 3HAYCHHE

Ha)kaTue W yaepxkanue kinaBumu <Shift> mo3BomseT moayduTs
JOTIOJTHUTEIBHYI0 HHGOPMAIMIO: a) JAHArHOCTUKY OIIWOKH,
BBI3BABIIYIO TIEPEX0]I HA JOTOBOPHOE 3HA4YEHUE, 0) pe3yabTaT
W3MEPEHUS, BBI3BABIIMI OIIMOKY BBIXOJA 32 JOIYCTUMBIN
JMana3oH WM Mepexo] Ha JIOrOBOpHOE 3HadeHue. Pesynprar
W3MEPEHUS TP 3TOM TTOMEYAETCS CHMBOJIOM «*.
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9.2.1.6 Temneparypbl

B srom cronbue oroOpaxkaroTcsl TEKyLIMe 3HAa4eHHs] TeMIepaTyp TEIUIOHOCUTENS B
TpyOOIIpOBOIaX, TEMIIEpaTypa XOJIOJHOW BOJBI M Tiepemaa Temmeparypsl dt = ti — to Mexmy
MOJAIOIIMM U OOpaTHBIM TPYOOIIPOBOJaMU (Ui TYIMHKOBOM CUCTEMBI TEIJIONOTPEOIEHUS: t] — txs),
a TaKKe — TeMIiepaTrypa arMocgepsl (€CIU COOTBETCTBYIOIIMM TaTUMK MOJCOETUHEH):

Coaep:kanue cToJiona IIpumeuanue

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

9.2.1.7 /laBaeHust

B »stom cronbme otoOpaxkaroTcs TEKyIIMe 3HA4YeHHWs JIaBJICHUM TEIJIOHOCUTENS B
TpYOOTIIPOBOIaX U JIaBJICHHUE XOJIOTHOW BOJIBI:

Coaep:kanue cToJiona IIpumeuanue

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

9.2.1.8 @yHKUUM IJIAT PACIIUPEHHS

JlaHHbIN cTONOE1 COIEP>KUT BXO/IbI B MeHI0 Iu1at pactuupenus (I1P).

[lepBrlii NyHKT — «IIPOCMOTP apPXMBOB)» — [103BOJISIET IPOCMOTPETh APXUB TEIIOCUETUHKA
Ha auciiee cucreMHoro 6ioka. [TogpoOuee — cM. B pazzene 9.2.6 Mento «IIpocMoTp apXuBoB».

Hanuuue npyrux CTpoK B JaHHOM MEHIO 3aBUCUT OT MPUCYTCTBUA IUIAT PACIIMPEHMS,
HMMEIOILIUX CBOE MEHIO JJIsl BBOJIa/0TOOpaXkeHUsl CBOMX napamerpoB. Hanpumep, npu Hanuuuu miat
TokoBBIX BBIX0JI0B (IITB) m mewarm mnporokonoB Ha mnpuntep (YIIII), Bug meHwo Oyner
CJIETYIOIHM:

Coaep:xanue cTo16ua Ipumevanue

lllpocMOTp apXMBOB> CHUMBOJIBI «>», KOTOPBIMH 3aKaHYMBAIOTCSI CTPOKH MEHIO, TIOJI-
Cn3: TOKOBBIE BEIX.> | CKa3bIBAIOT, YTO OHU SIBIIAIOTCS BXOJAMH B MCHIO CJICIYIOMIETO
Cid: IleyaTb mOpoOT.> | ypoBHA. [ BXOJa B TaKO€ MEHIO HEOOXOJAMMO MEPEMECTUTH

Kypcop Ha CTPOKY C €ro Ha3BaHHEM M HaXaTh KJIABHUIITY

<Enter>.

[lepen Ha3BaHMeM IIATHl PACHIMPEHHS YKa3bIBAETCS HOMED

CJIOTa, B KOTOPBIM OHA BCTABJICHA.

9.2.1.9 Hacrpoiiku

OTOT cTOJIOEL] COAEPKUT BXOJbl B CIEAYIOLUIUE YPOBHM MEHI0. MeHI0 «IMarHOCTMKA)
coJlep’)KUT MH(pOpMaLKi0 00 OTKa3ax M COCTOSIHUM HEKOTOPBIX CHCTEM TeIulocyeTdynka. MeHro
«HacTpomnka ysma» u «Hacrpomka TC» coaepxkaT IapaMeTpbl HACTPOMKHU y3Jla ydyeTa U
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teriocueTunka. Komanna «OumcTka Bcex HaCTp» I03BOJSET OOHYIWTh BCE IMapaMeTphl
TEIIoCYeTUYrKa (pEeKOMEHAYEeTCsl Mepe]l HayaloM IepBOil HacTpoiiku TterocueTynka). Komanma
«[loBepka CIYKUT IS IPOBEACHUS NOBEPKU TEIUIOCUETYMKA B PyYHOM PEXUME:!

Coaep:kanue cToJiona IIpumeuanue

lnarHocTukra> CHMBOJIBI «>», KOTOPBIMU 3aKaHYMBAIOTCS CTPOKH MEHIO, MO /I-
Hacrponka yszjmia> CKa3bIBAIOT, YTO OHMU SIBIISIOTCSA BXOJaMU B MEHIO CIEIYIOIIETO
Hacrponka TC> ypoBHs. [[ns BXoga B Takoe MEHIO HEOOXOJUMO MEPEMECTUTD
OuMcTKa BCeX HacCTP> | Kypcop Ha CTPOKY C €ro Ha3BaHWEM W HAaXKaTh KIABHIIY
[IoBepka> <Enter>. B pexxume, KOraa 3allUTHBINA [IEPEKIIIOYaTeNb CTOUT B
MOJIOKEHUH, TIPOTUBOIOIOKHOM “On”, MeHi0 «OUnCcTKa BCEX

HacTp» U «IloBepka» OTCYTCTBYIOT.

9.2.1.10 Iara, Bpems u Bepcus I1O

DTOT cCTOJIOCI] CIY)KUT JUIS OTOOpaKEHUS W PEAAKTHPOBAHUSA JaThl M BPEMCHU
TEIIOCUYETYNKA, a TAKKE — JJIT OTOOpaKEHUS HOMEpa TEIUIOCYCTYNKA U BEPCUU €0 MTPOrPaMMHOTO
o0OecrieueHus:;

Coaep:kanue cToJi0na IIpumeuanue

1 IO:mm:TT U4:MM:CC | Homep y31a ydera, 0ToOpakaeMblii B IEPBOM MO3ULIUU NIEPBOM
MKTC N: 1 CTPOKH, B JAHHOM ClIydae He UMEET 3HAaUCHMU.
Bepcusa:02.67.02.68

9.2.2 Menw «/Ilnarnocruka»

OTOT YpPOBEHb MEHIO CIYKUT JUIsl BBIBOJ@ HA JAUCIJICH JMArHOCTHKU COCTOSHUS
TEIUIOCYETUYNKA M U3MEpUTeNbHbIX Moxynel. [lepeuncnum coctaB W (opmar CTOJIOLOB 3TOrO
YPOBHS MEHIO.

9.2.2.1 Cocrossune MKTC

OTOT cToJI0el] CITYKUT AJIsl 0TOOpaxkeHus cocTosiHus HekoTophix neneit MKTC:

Coaep:kanue cToJiona IIpumeuanue

13am.Ip: BrimoueHa | OroOpakaeTcsi COCTOSIHME — 3allUTHBIX  I[E€PEKIIIoYaTeNeH;
Sam.MoHT: CHATA cocrosHue nutanuss MKTC (ot ceru 230B, mubo ot
[Imranme: CETbH aKKyMyJIATOpa); JMHUM MUTaHUA 2-X KaHAJIOB CBS3U C
ur.Jlmel: Hopma U3MEPUTEIIBHBIMU MOIYJISIMU; COCTOSIHUE KOHIIEBBIX
[nT.JInn2: Ileperpys | BeIKIHOYaTeled, €CIIM OHH YCTaHOBJIEHBI. BBIKIIOYATEIH
HIBepnl: 3akpeTa noacoenuHATca K kiemmaM XT1 marepuHCckoW 1miatel M K
JBepn2: OTKPHTA kiiemmam OXP1 u OXP2 miaTel MOAKITIOYCHHH.
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9.2.2.2 CYeTYUKH OIIHOOK

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

Coaep:kanue cToJiona IIpumeuanue
1 CobmlTmm3alleHb : 1 | IIpu pa3pemiaromieM MOJIOKEHUHU 3aIIUTHOTO MEPEKIII0YaTeNs C

OBHYJINUTD ! MOMOIIBI0 KOMaHIbl «OOHYIUTH!» MOXXHO COPOCHTH CUETUHK

OmCepasm: COOBITHH 3a HeHb. TeM caMBIM MOKHO BOCCTAHOBHUTEH 3aIIHCh

M1 : 0 COOBITHH, €CIM OHAa OCTAHOBJICHA MPH  JAOCTHIKCHHUSI

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

M3 0 OOHyJIEHHE CYETYMKOB YHMCIIA OLMIMOOK CBSI3M IPOUCXOIUT B
Hadajie Kaxkaoro Jaca mo yacamMm MKTC, nu6o nmo noCTHKEHHUIO
MAaKCHMaJIbHOTO 3HAYCHHS CYETYMKA, PABHOTO 255.

Enunuunbie ommOKM CBA3M HE OTpaXkaroTcsl Ha padoTe TEIiocueT4yHKa, T.K. B ClIydae HX
BO3HMKHOBEHHUS ITPOUCXOTUT MOBTOPHBIHN CEaHC CBA3HU.

9.2.2.3 CueTyukH UMIYJbCHbIX BXx010B MKTC

DTOT CTOJIOLI CITYKUT JJII OTOOpaKEHHUsI 3HAUCHUN CUYETYMKOB UMITYJIbCHBIX BX0,10B MKTC:

Coaep:kanue cToJiona IIpumeuanue

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

Cu.MKTC-UMZ2: XXXXX | 3aperucTpupoBaHHBIX Ha UMIyIbcHBIX Bxomax MKTC c
MOMEHTA TIOCJIEJHEr0 BKJIIOYEHUs NUTaHUsA. MakcumaibHbIE
3HaueHus cueTyukoB — 65535. Ilo gpocTtwxeHuH 3TOTO
COCTOSIHUSI CUETYMKU OOHYIISIFOTCSI.

9.2.2.4 Temneparypst MKTC u UM

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

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

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

9.2.2.5 JImarnoctuka MKTC

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

IIpumeyanue

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

Om.DataFlash: Her

Kon pecrapra — 310 npuunHa nepesamnycka nporpaMMal:

1, 2 — BEIKJIIOUECHUE/BKIIOUYCHUE TUTAHUS

3 — BBIKIIIOYCHHUE/BKIIIOUCHUE THUTAaHUS WK TEPe3arycK II0
curHainy Ha Hoxke /RST

4 — nepe3armyck o 0TKa3y OCLHUIUISITOpa

5 — cpabarteiBanme cTOpokeBoro Taiimepa (WatchDog)

6 — mporpaMMHbIN Nepe3amnyck

7 — nmepe3alyck oT KoMraparopa (IIpoBajl IUTaHUsA)

8 — mepesamyck ot Bxoga CNVSTR

Kon coctostanst RTC (wacoB MKTC):

0 — yacsl UCIIPaBHBI;

1 — ommbka cuuteiBaHus BpeMeHu (onmobka SMB);
2 — HCTIOPYEHHOE BPEMS;

3 — pa3psbkeHa O6arapeika.

9.2.2.6 CnHCOK YCTAHOBJICHHBIX IUIAT PaclIMpeHHs

OTOT cToJI0eI] CITYXKUT AJIsl OTOOpa)KEHHs! CIKCKA IUIAT PACIIMPEHNUs], YCTAHOBJIEHHBIX B CIOTHI
MaTepHUHCKOM I1aThl cucreMHoro 6goka MKTC:

Coaep:xxanue cToJ101a

IIpumeyanue

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

Jns  KaxIoro ©3 WIECTH CJIOTOB BBIBOJUTCA YCIOBHOE
0o0O3HaueHWE IIIaThl, BCTABJICHHOW B CIIOT, M BEpCHUS ee
MIPOTPAMMHOTO 00€CTICUCHUSI.

9.2.3 Menw «Hacrpoiika y3iaa»

OTOT ypOBEHb MEHIO CIYXHUT JJIs BBIBOJA HAa JUCIUIEH U pEAAKTHUPOBAaHUSA IMapaMeTpoB
HAcTpoMKH y3710B yuera (cMm. pazaen «llapamerpsl HacTpoiiku TemyocueTdyuka»). llepeuncium
COCTaB CTOJIOIOB 3TOro MeHt0. BBox nanHbIX YV pekoMeHyeTcs AenaTh B YKa3aHHOM MOPSIJIKE.

9.2.3.1 Hacrpoiika cxeMbl yyeTra

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

Coaep:xanue cToj0ua

IIpumeyanue

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

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

Gl (h1-h2)

ZKupnvim Kypcugom BBIIEICHBI PEaKTHPYEMBbIE MapaMeTpBhl.

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

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

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

9.2.3.3 CrangapTHasi HACTPOHKAa

MeHI0 CIYXUT JUIsl YCTaHOBKU CTaHIAPTHOIO HAOOpa 3HA4YEHUH MapaMeTpoB Y3ila ydera
(IMama3oHOB KaHAJIOB y3Jla ydyeTa M PeaklHil Ha OMMOKH) B 3aBUCUMOCTU OT THUIIA BbHIOpAHHOMU
CXEMbl Yy4d€Ta MW IMapaMCTpPOB H3MCPUTCIIbHBIX MO)Iy.]'IGfI (HaCTOHTeJ'II)HO PECKOMCHIAYCTCHA
MCII0JIb30BaTh 3TY KOMaHAY IpU NepBoi HacTpoiike YVY):

Coaep:xkanue cTosiona IIpumeuanue

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

9.2.3.4 Hacrpoiika napamMeTpoB pacyeTa TelJIOBOH YHEePTUHU

OTOT CTONOEL CIYKUT AJIs1 OTOOpa)KEHUS U PEIaKTUPOBAHUS TapaAMETPOB, KOHTPOIUPYIOIINX
YCIIOBHSI pacueTa TeIUIoBOM dHeprur. (cM. paszaen «llapaMeTpbl KOHTPOJIS MPU pacdyeTe TEIIOBOH
SHEPTHUMY):

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

MeH10 COIepKUT HECKOJIBKO CTOJIOLOB JAaHHOTO TUIA — 10 YUCITY KaHaJloB y3ia ydyera. OHU
CIIy’KaT JJii OTOOpa)KeHUs M peAaKTHPOBAaHUS NapaMeTpPOB HACTPOMKM KAHAJOB y3/a ydera (CM.
pasnen «[lapameTpsl HACTPOWKH KaHAJIOB y3JIa yUeTay):

Coaep:kanue cToJi0na IIpumeuanue
1 Gvl [M3/u] | IlpuBemeH TpuMep Ui KaHajla pacxofa C pa3pelieHHBIM
Kanamn: HMMI1-Gv peBepcoM. Ecnu peepc 3anpemien (mpu «IIpeaPes» = 0),
ArBOumG: Her CTpOKa CO 3HauYeHHEM BelauuuHbl «/IrBPeB» orcyrcrByer. st
MuHUMYM 0.0160 | kananoB TeMIepaTypsl M JABJIEHHS OTCYTCTBYIOT YETHIPE
ArsMuH: Ha: 0.0100 | nocnennue CTPOKMU.
Maxkc: 16.000
IrBMakc: Hew
[lpenPesB: -10.000
IrBPer: Hew
OIIT : BkJiro4eH
[lyctTp: Her ownbixmu
1 Gvl [M3/u] | IlpuMep coepKaHUs TAHHOTO CTOJIOIA MEHIO B CIydae, KOTaa
Kanamn: IIporpammM 3HaYEHHUE B KaHAJIE y3J1a yuyeTa IporpaMMHUpPYETCsL.
BHa4YeH: 0.0000
1 Gvl [M3/u] | Ilpumep cojaepKaHHs JAQHHOTO  CTOJOMA  MEHIO  JiIs
Kanasn: MKTC-M1 npeoOpa3oBares Pacxo/ia ¢ MMITyJIbCHBIM BBIXOJIOM.
JiuTp /vimr : 10.000
1 Gvl [M3/u] | [IpuMep coaepsKaHus JAHHOTO CTOJIONA MeHIo i YV Tuma
Kanan: MKTC-H1 «Pacxonomepsl», mpeobOpazoBaTens pacxojia ¢ HUMITYJIbCHBIM
Tun cpener:  Xugk BBIXOJIOM U THIIA cpelibl <«JKUIKOCThY.
JluTp /vimr 10.000
InoTH, kxr/M3: 900.00
1 Gvl [M3/u] | [IpuMep coaepskaHus JAHHOTO CTOJIONA MeHIo i YV Tuma
Kanan: MKTC-H1 «Pacxomomepsl», C4ETUNKA ra3a C IMITYJIbCHBIM BBIXOJIOM.
Tun cpener: I'as
JiuTp /vimr : 10.000
1 Gvl [M3/u] | IIpuMep coaepskaHus JAHHOTO CTOJIONA MeHIo s YV Tuma
Kanan: MKTC-M1 «Pacxogomeppl», CUETUMKA HJIEKTPOIHEPIUU C HWMIYJIbCHBIM
Tun cpenwi: SadbH BBIXOJIOM.
UM/ kBTU : 6400.0
1 txB [°C] [Ipumep conepskanust JaHHOTO CTOJI0IIAa MEHIO B ClIydae, KOraa
Kanan: 3Bwumma/Jlero 3HAYEHUE TEMIIEPATYPHI XOJIOIHOW BOJIbI TPOTPAMMUPYETCS HA
txB3umMa: 5.0000 | npa 3Hauenws, geTHee U 3uMHee. JlaThl Hayaga Iepexoja Ha
txslleTo: 15.000 | neruee u 3umHee 3Hayenue 3agarca B popmare JJJI.MM, rue
HaulleTa: 01.05 | J1]1 — nens mecsana (1 ... 31), MM — nomep mecsna (1 ... 12).
Hau3mMET : 01.10
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9.2.3.6 CocrosiHue cueTa HHTErPaTopoB

OTOT CTONOEL CIYXKUT AJIsi OTOOPaKEHUSI COCTOSIHUA cueTa UHTerpaTopoB (cM. pasaen «llyck
cyeTa HWHTETpaTopoB») W BbIMOJHEHHS KomaHa «OctaHoBuTh cuet!», «Ilyctuth cuer!» u
«OYHUCTUTD APXUBY:

Coaep:kaHue cToJi0ona IIpumeuanue
1 Cuer :BrunoueH CuMBOn  «!», KOTOpPBIM 3aKaHYMBAe€TCd CTPOKa MEHIO,
OCcTaHOBUTEL cueT! MMOJCKAa3bIBAIOT, 4YTO OHa sBIsieTcs KomaHaon. s ee
OuMCTUTBL apxXmUB> BBIIIOJTHEHUS HE00OXOMMO IIOCTABUTH Kypcop Ha

COOTBETCTBYIOLIYIO CTPOKY MEHIO M HaXaTh KiaBuiy <Enter>.

B ciyuae, xorga cuet BKIIIOUEH, TaHHBIN CTOJI0CI MEHIO UMEET
BHJ, yKa3aHHbIM cieBa. Komanmelr «OcCTaHOBUTH cueT!» u
«OUUCTUTh apXWB» JOCTYIHBI MPHU TOJIOKEHUHU, MTPOTUBOTIO-
T0)XHOM «Ony» 3aIUTHOTO TepekiatodaTess. s BBITTOTHEHHS
KOMaHJ HEOO0XOIMMO TIEPEMECTUTh Kypcop Ha CTPOKY C
MMEHEM KOMaHIBI M Ha)KaTh <Enter>.

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

IIycTturh cuer! KOTJIa CYET OCTAHOBJICH.
OUMCTUTE apXmUB>
1 CueT : BKJIIOUEH 31ech yKa3aH B paCCMaTPUBAEMOr0 CTOJIOIa MEHIO B Cllydae,

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

9.2.4 Menw «Hacrtpoiika TC»

OTO MEHIO CIYXHT JUIsl 3aJaHus 4HUClla y3JIOB ydeTa A TEeIUIOCUeTYMKa, Uil BbIOOpa
pa3MepHocTel (PU3MYECKHX BEJIMYMH IpPH BHIBOJE Ha JAUCIUICH TeIulocyeTyuka (CM. pasjien
«ITapameTpsl, oTOOpakaeMble Ha AMUCIUIEE TEILIOCUETUUKAY), sl HACTPOMKU CKOPOCTU CBs3H (IO
RS-232 u RS-485) u HacTpoiiku xoAa yacoB. DTO MEHIO UMEET €IUHCTBEHHBIN CTOIOELL:
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Coaep:kanue cToJi0na IIpumeuanue
lUucmo VVy: 4 Yucio y310B yuera MOXKET ObITh BEIOpaHO B uamnasoHe ot 1 1o
Vnnykaumsa Q: I'kanx | 4, Ho He OOJbIIe, YEM IMO3BOJISIET 00BbEM TMaMSITH MHUKPOCXEM
Mnnykauusa P: arTH JUIsL XpaHEHUsl apXHUBOB.
Manykaumsa TpM:[Ja Jlis TeIu10BOM dHEpruu MoryT ObITh BbIOpaHsl I'kan, I'/Ix niun
HaTumk Ta: Her MBt1*4. B 3aBUCMMOCTH OT 3TOro BBHIOOpa MOIIHOCTH OyneT
[InaraCunBeix: Her WHIUIMPOBATHCS 00 B ['kan/4 (ecim ajis TETUIOBOM dHEPTrun

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

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

[Tapamerp «IlnmaraCunBeix» ompenenser, MOAKIIOYEHA WA
HET IJIaTa CHUJIOBBIX BBIXOJIOB.

[Tapamerp «KamubpYac,c/m» (mpexHee Ha3BaHue «Yxoadacy)
0003HaYaeT yxOJ 4YacoB TEIUIOCYCTYMKA MPH OTCYTCTBHH
MOTIPaBKM Ha WX XOJ B CeKyHIax B mecsl. [lonoxurenpHOe
3HaYCHWE COOTBETCTBYET CIICHIANUM 4YacaM. 3HadeHHUe
BBOJIHUTCS W3TOTOBHTEIIEM. N3menenne napamerpa
3aIpenaeTcsl NepeKIFouaTeNIeM IPOU3BOUTEIS.

[Tapamerp «IloaronY,c/mec» (B CeKyHIax B MECSI]) MO3BOJISIET
KOPPEKTUPOBATh XOJI YacOB, €CJIK 3TO HE0OX0IuMO. 3HaUECHUE
Koppekuuu -99 ... +99.

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

[Tapamerp  «Curman  CTAPT»  mo3Bosmsier  BeIOpaTh
«IMOJSApHOCTHY»  curHaioB  «Ctapt» u  «Crom» i
CHHXPOHH3AIMH TEIUIOCUETUYNKA C TMOBEPOYHOH YCTAaHOBKOHM.
Bosmoxnsie 3nauenus «6-15B» u «0B». B mepBoMm ciydae B
MOMEHT CTapTa IMOBEPKH CHUTHAJ, TOIAIONIUICS Ha KIEMMBI
«CCl» u «CC2» momxen usmeHatbess oT 0 mo 6-15B, Bo
BTOpOM — oT 6-15B 110 0.

9.2.5 Menw «IloBepka»

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

DTOT cTOJIOLI] CITYXKUT AJIsl OTOOPaXKEHHsI COCTOSIHUS TOBEPKU:

Coaep:xkanue cToJi0na IIpumeuanue
1 Tonroroeka! B 3aBHCHMOCTH OT COCTOSIHUS TOBEPKH 3TOT CTOJIOEI UMEET OJIUH
Prnop=10ara: Her U3 Tpex BHUJAOB, IPEACTaBIECHHBIX cleBa. B  cocTosHumn
1 Crapt! “IlogroToBKa” MOXKET OBITh 3aJaH PEXKHUM HCIIOJIH30BAHUS

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

1 Cron! XXX.XXX cek

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

HpI/I BBIIIOJIHEHHUM KOMAaH/IbI «HO)IFOTOBKa!», TCIIJIOCUCTUYMK U BCC U3MCPUTCIBbHBIC MOIYJIH,
IMOAKIOYCHHBIEC K HEMY, HNCPEXOIAAT B PCKUM TOTOBHOCTH K Ha4dally ITOBCPKH. PC3y.]'IBTaTBI
npenplayiei noBepku (eciau oHa Obuta) oOHyIs0TCA. Ha aucniee temnocueTynka oTodpaxkaercs
komanaa «Crapt!».

HpI/I BBITIOJIHEHHUH KOMAaH/bI «CTapT!» TCIUIOCUCTUYNK HAYUMHACT CYMMHPOBATH PE3YJIIbTAaTbl
M3MEpeHHUsl 10 BceM KaHaimam. Ha gmcriiee Termocuerymka oToOpaxkaercss komanaa «Crtom» u
BpeMsi, MIPOILE/IIee C MOMEHTA CTapTa (B LIEJIbIX CEKYHaX).

[Tpu BeimomHeHNH KOMaHAB! «CTOI!» TEITOCUETUMK 3aBepIIaeT CYMMHUPOBAHUE PE3YIIbTATOB
M3MEPEHHUS U TePeXOJUT B OOBIYHBIN pexkuM paboTel. Ha amcriiee TermmocueTdynka oToOpaskaeTcs
koManja «[loaroroska!y.

B mo6oii MOMEHT 70, BO BpeMs M TOCJE€ TOBEPKM MOXKHO TIOCMOTPETH pe3yIbTaThI
NpebIAYIIed WIM TEKyIIeH MMOBEPKH, Ui OTOOPaKEHUS KOTOPBHIX HCIIONB3YIOTCS CIIEIYIOIINe
crosiousl MeHro «IloBepkay:

9.2.5.2 OO0beMBbI TENIOHOCUTEJISI H BPpeMs ITOBEPKHU

OTOT cTONOCI CIYKHUT HJsi OTOOpakeHHs OOBEMOB TEIIOHOCHTEIS, IPOIICIIIETO I10
TPyOOIIPOBOIaM y3Jia y4eTa U BPEMEHH TIOBEPKH:

Coaep:kanue cToJiona IIpumeuanue
1 V1: X . XXXXXX M3 [Tocne xomans! «IloATOTOBKA» 3TH BETMYUHBI OOHYIISIFOTCSI.
V2: X.XXXXXX M3 [Tocne xomannpl «CTapT» 3[4€Ch OTOOpa)KarOTCS HAKOIUIEHHBIE
V3: X.XXXXXX M3 0o0BbeMBbI U BpeMsl ¢ Hadana nosepku. Ilocine xomanas! «Ctom» -
Bpema: XXX.XXX CeK | pe3ynbTaThl OCIECIHEN IIOBEPKH.

9.2.5.3 Cpeanue 00beMHbIe PACX0/bl U KOJMYECTBO TENJI0BOI IHEPrUumn

DTOT CTOJIOEI CIYKHUT JJII OTOOPaKEHUsI CPEIHUX OOBEMHBIX PACXOJ0B TEIJIOHOCUTENS B
TpyOOTIPOBOIAX y3JIa y4eTa M KOJMYECTBA TEIUIOBOW PHEPTUH 32 BPEMS IOBEPKH:
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Coaep:kanue cToJi0na IIpumeuanue

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

9.2.5.4 Cpennue Temnepatypsbl

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

Coaep:kanue cToJiona IIpumeuanue

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

9.2.5.5 Cpeanue naBjeHust

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

Coaep:xaHue cTo/0ua IIpumeyanue
1 Pl: XX.XX ara
P2: XX.XX ara
P3: XX.XX ara
Pxp: XX.XX ara

9.2.5.6 Macchl TeNJOHOCUTEIS

OTOT croyibell CIHYKHUT JJIsi OTOOpaKEHUsT MacC TEIUIOHOCHTENSI, NPOMISANINX Yepes3
TpyOOIIPOBO/IBI y3/1a YU€Ta U BPEMEHH MOBEPKU:

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

9.2.5.7 MaccoBble pacxoabl U MOIIIHOCTh

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

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

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

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

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

B nepBo#i cTpoke MEHIO BBIBOJWTCS Ha3BaHUE apXWBa, BO BTOPOM — JaThl CaMOW NEpPBOU U
caMOi MOCJIEIHEW 3amucu B apxuBe. B TpeThell CTpoKe 3aJaercs HayajlabHas Jara MpoCMOTpa
apxuBa. [lo ymonuaHuio OHa yCcTaHaBIMBAETCS PAaBHOW JaTe MOCHEIHEW 3amucu B apxuse. s
[I04YaCOBOT0 U MOCYTOYHOTO apXWMBOB 33JaeTCsl J€Hb, a JJI IOMECAYHOIO0 apXuBa Mecsl Haydaja
MIPOCMOTpA.

Havanphas nata mpocMoTpa apxuBa MOXET ObITh H3MeHeHa. [[nsi BXxoJa B pexuMm ee
pEeIaKTUPOBAHUS IOMECTUTE KypCOp B CTPOKY «Hau. maTa:» u Haxmure kiasumry «Entery». [ns
pPEIaKTUPOBAHUSL UCIOJIb3YHTE IU(POBbIE KIABUIIM, CTPEJIKH BJiI€BO M BOpaso. Ilpu Haxkatum
knaBulu «Enter» BBe€HHOE 3HaU€HUE AAThl MPOBEPsIETCA Ha MpaBWIbHOCTH. Eciu nara BBelneHa
HEBEpPHO (Hampumep, 3agaHbl 45-e uucino wuimu 13- Mecsi), ToO Ha AMCIIEE OTOOpa)aeTcs
npenpiaymiee 3HadeHwe nathl. [lpu Haxkatum Ha knaBumy «Esc» BBen€HHOE 3HaueHUE HE
COXpaHSETCs, U Ha TUCIUIEE OTOOpa)kaeTcsl MpeAblLAyIllee 3HAUeHUE 1aThl.

JUia Havanma mnpocMOTpa apxuBa TpeOyeTcs MeperTH K MyHKTYy MeHo «Hauano
npocMoTpa>» U Haxartb kiasuuly «Enter».

[Tocne 3TOro OTKpHIBAETCS OKHO C apXUBHBIMU JAHHBIMU:

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

Jlanee BO3MOYKHBI CIIEAYIOLIUE NIEPEMEILEHUS 110 apXUBY (CM. pucyHOK Huxke). [Ipu Haxxatuun
KJaBull «—» U ««—» Ha qucmieil Cb MKTC OynyT BBIBOIUTHCS pa3iIuyHble JaHHBIE U3 apXHBa 3a
OJIMH U TOT € IepUo/ MPOCMOTpa (dac Jyis 10YacOBOI0 apXuBa, CyTKU JUIsl IOCYTOYHOTO apXuBa U
MecsL Uil noMecsiuHoro apxuBa). [Ipu Haxkatun kinaBum «|» 1 «T» Ha aucmiiedr Cb MKTC 6ynyt
BBIBOJMTHCS 3HAUEHHUs TeX JK€ JaHHBIX M3 apXuBa 3a pasHble Mepuojbsl npocmotrpa. Ilpu
JOCTHKEHUH KOHIIA (Hayasa) apXuBa BBIIOJIHIETCS Mepexo/1 K Hayany (KOHIly) apXuBa.
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1lMpocM. apxuece VX .XX
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Hacmpoilika ysna> MovacoBol apxuB> «Entery »
- - «Enter» o
HacrTponka TC> MocyToYHEA ApPXHE> -
«Enters» «Enter» .
_MNewars/MpocMoTp> MoMeca4HEIN apXHUB> [ L
«Esen . «Esc»
1MovacoBoit apXHE
15.10.05 - 07.04.06
Ha4u. pmama: 07.04.06
_H _«Ellfl‘l‘»-
avano mpocMoTpa> - v
DPopmam cmpor 1 cmodbuos menw. Busooamea smmienna
HHOTBRO HHEX HEPEMEHHBIY, KOMopsie Gy odAin & ¢00mGeTHCIGYTo-
AL Y36 yiemd. SaIinmieaHie npi dGHNCeHInE RO croTduam
OCYVIHECINGTACIINCA 110 GCeM  SMITICAM  COOMMGETNCTNEYIONe ¢
APXTGH.
< v .
m I«ES(‘» @ T«ES(‘» @ T«ES(‘» @ T«ES(‘))
1Mouac: 15.01.06 01 1Movac: 15.01.06 01 1Mowac: 15.01.06 01 1Mouac: 15.01.06 01
Q: o M1: N TpMl : < M1 -M2+: -
TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :
1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02
Q: o M1: o TpMl : o M1-M2+: -
TpQ: M2: TpM2 : M1 -M2-:
M3: TpM3 :
lMouac: 15.01.06 24 lMovac: 15.01.06 24 lMouac: 15.01.06 24 1lMouac: 15.01.06 24
Q: M1: TpM1 : M1 -M2+: TN
TpQ: o “ TpM2 : b M1-M2-:
M3: TpM3 :
1lMouac: 07.04.06 14 1lMovac: 07.04.06 14 1lMouac: 07.04.06 14 1Mouac: 07.04.06 14
Q: M1: Tphl : < M1 -M2+: )
TpQ: L IRVR e TpM2 : M1-M2-:
M3: TpM3 :

¥

¥

Y

Hoecreonan smumce 6 apyuece. Hocae nee |

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

v
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- L Y
* "2
‘ «Escn ‘ccEsr»
1MocyTo4HHT apXHE 1MoMecAYHE apXHB
15.10.05 - 07.04.06 10.05 - 03.06
Haua. gara: 07.04.06 Hau. pawra: 03.06
= «Enters «Enters
Hawano npocmoTpa> _Ha4ano npocmumompa> ”
«Esc» v «Eson
1lMocyroun: 15.01.06 1MoMecaHEIIT 01.06
Q: Q:
TpQ: TpQ:
B ocmansHom MeHi aSHATOSPIHO B ocimansHom Menw aHATOSMHO
MEHIO 110UICOCOL0 (PATIGH. MEHI 1OUICOGOL0 HPXEHE.
“ Fy Fy ¥ ry
m «Esc» @ «Esce» m «Escn @ «Esc»
lMovac: 15.01.06 01 lMovac: 16.01.06 01 1lMouac: 16.01.06 01 1lMouac: 16.01.06 01
V1: tl: txe: Pl:
i v2: <> t2: ld ta: ke P2:
V3: t3: PxB: P3:
lMoyac: 15.01.06 02 1Mouac: 16.01.06 02 1Mouac: 16.01.06 02 1Mouac: 16.01.06 02
V1: “ tl: “ txB: - Pl:
o v2: t2: ta: P2:
V3: t3: PxB: P3:
lMlowac: 15.01.06 24 1Mouac: 16.01.06 24 lMouac: 16.01.06 24 1Mouac: 16.01.06 24
V1: “© tl: Ve tl: - Pl:
H va2: t2: £2: P2:
V3: t3: t3: P3:
lMouac: 07.04.06 14 lMouac: 07.04.06 14 1lMouac: 07.04.06 14 1Mowac: 07.04.06 14
V1: O tl: o txe: O Pl:
“» v2: t2: ta: P2:
\EE t3: PxB: P3:
Hpu et ook 30 Nepod HPocHoMps 6 HPAGON GEPXHEM Yy
KANCOOI0 HYHKNME MEHIO 30 D101 REPHod HOAGTACHICA CHUMGOT )
(z6esdomn). Hoxooace & aro0oM RYHEME MEHI0 ¢ CILHGOTIOM (™) MONCHO
Haxcams kwennty «Entery dna nepexodn 6 meHwo upocmompa onnitbor s
m Mo REPTOO.
1Mouac: 15.01.06 01* | «Enter»
Q: A Fy
@ TpQ: L
«Esc» «Escn «Esen
¢ 1lMouac: 15.01.06 01 lMlovac: 15.01.06 01 1lMovac: 15.01.06 01
Tobw: O THeucnp: o TG<min:
@ Tpab: Tdt<min: TG>max:
Taa: Touan.t
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[Ipyu HanMU4YMK HETATHBIX CUTYALlUH 3a IEPHOJI IPOCMOTPA B IIPABOM BEPXHEM YIIIy Ka)I0I0
MMYHKTa MEHIO 32 3TOT MEPHOJI MOSBIIETCSI CUMBOJ «*» (3Be3mouka). Haxonsace Ha mo0oi cTpaHuie
MEHIO C CHUMBOJIOM «*» MOXHO Ha)kaThb KjiaBuilly «Enter» nis mepexoga B MEHIO MpOCMOTpa
BpeMeH paboThl U HEMITATHBIX CUTYalluH 33 3TOT NEPUOJ.

Ha nucnuieit BbIIarOTCS ClEayOIIME TaHHbIE:

— ToOm — mmmTenbHOCTh MEpHoJa MPOCMOTpa — 1 Yac Ajis mOYacoBOro apxuBa, 24 dvaca IJist
[IOCYTOYHOT'O apXHBa, KOJUYECTBO YaCOB B MECSIE /IJIsl IOMECSIYHOTO apXUBa;

— Tpal — BpeMst pabOTHI TEMIOCUETUHKA;

— Thn — BpeMst OTCYTCTBUS 3JIEKTPONUTAHUS TEIIOCUETUHKA,;

— THeucnp — BpeMst HEUCIIPABHOCTH TEIJIOCUETUHKA,

— Tdt<min — Bpems1, korza pasHOCTb TemnepaTyp t1-t2 Opljia MEHbIIIE JOMTYCTUMOIO MUHUMYMA;

— TG<min — BpeMs BbIxoJ1a 00beMHOro pacxoja Gv 3a TOMYCTUMBbIA MUHUMYM;

— TG>max — BpeMs BbixoJia 00beMHOr0 pacxoja Gv 3a TOMyCTUMbBI MaKCUMYM;

[lepemeraTbcss MEXAY CTOJIOLAMH IaHHOTO MEHIO MOXKHO € MMOMOUIBIO KJIIABUII «—» U ««—).
Jliig Bo3BpaTa Ha NpeAbIAYIINI YPOBEHb MEHIO HE0OX0IMMO HaXKaTh KiIaBHILy «Escy.
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10 NMoarotoBKka BegomMmocTen

JUis mnonydeHHs BeIOoMOCTeH ydyera TMOTpeOeHHs TEIUIOBOM DJHEPruu HEoO0XOAMMO
[IPEIBAPUTEIIBHO TEPEHECTH apXUBbl C TEIUIOCUETYHKAa Ha nepcoHanbHbId kKoMmmbroTrep (11K).
CnenaTh 3TO MOXHO C MOMOIIBIO Iporpammel s 3arpy3ku apxuBoB (MktsLoad), onucanHoii B
«PykoBoacTBe no cunteiBanuio apxuBoB U3 MKTC u pacnieyatke 0T4ETOBY.

[Tocne nmepenoca apxuBoB Teriocuetunka Ha IIK mewars BemomocTeil ydyera moTpediieHus
TEIUIOBOM HHEPrHH W I1ApPaMETPOB TEIJIOHOCUTENS OCYHIECTBISAETCA € IMOMOLIBIO IPOrPaMMBbI
MktsPrnt, mocraBisiemoli (pupMON—M3roTOBUTENEM TEIIOCUETYMKOB. DTa MPOrpaMMa I03BOJISET
OCYILIECTBIIATh NPOCMOTP BenoMocTed Ttemonorpetienuss Ha auciuiee IIK u pacneuatky Ha
IIPUHTEpPE B COOTBETCTBUM C pazHOOOpa3HbIMU TpeboBaHHSAMH K (opMmaTy Benomoctu. Pabota c
IporpaMMoi Takxe omnucaHa B «PykoBojcTtBe mo cuntbiBanuio apxuBoB u3 MKTC u pacneuartke
OTYETOBY.

[Ipumep BenomocTH, MoAroToBIeHHON mporpammoit MktsPrnt:

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

VYka3zaHHbIE TPOrpaMMbI U PYKOBOJICTBO IO MX HUCIOJIb30BAHUIO MOKHO OECIIJIaTHO CKaydaTh C

caiita www.intelpribor.ru.




Temnocueruriku MKTC. PykoBoICTBO 10 3KCIITyaTaluu 93

11 TexHn4Yeckoe ob6cnyxmBaHume

11.1 TexHuyeckoe obcrnyxmuBaHue TennocyeTYmka

TennocueTynk He TpeOyET CHENUATHLHOTO 0OCTY>KMBAHUS

[leproandecknii OCMOTP TEIIOCUYETYHKA JJOJDKEH IMPOBOJAUTHCS C LENBI0 KOHTPOJIS 3!

— COOJIFOJICHHEM YCIIOBHIA IKCIUTyaTaIHH;

— OTCYTCTBHUEM MCXAHUYCCKUX HOBpe)KI[eHI/Iﬁ COCTaBHBIX YacTeH TEINIOCUETUYNKA M TUHHI CBA3H,

— HAJIMYUEM HAIIPSIKCHHSA ITUTAHWS,

— COXPaHHOCTHIO TIOMO;

— HAaAC)KHOCTBIO MEXAaHUYCCKUX U IJICKTPUICCKUX CO@HHHCHHﬁ;

— paboTOCIIOCOOHOCTHIO TEIUIOCUETYMKA (JOCTOBEPHOCTHIO IOKAa3aHUHA BCEX H3MEPUTEIbHBIX
KaHaJIOB, JIOITYCKOM Ha pa3HOCTh Macc B MOJIAIOIIEM M 0OpaTHOM TPYOOTIPOBOIAX ISl 3aKPBITON
CUCTEMBI).

[leproMYHOCTS OCMOTpa 3aBUCUT OT YCIIOBUN SKCIUTyaTallid, HO HE JIOJDKHA OBITH pexe
OJIHOTO pa3a B Hexemto. [Ipu oOHapy KeHNH HEIITATHOW CUTYaIlud HEOOXO0IUMO MPUHSATH MEPHI TSI
ee YCTpaHEHHs, a B clIydae HEMCIPAaBHOCTH MTPHOOpa IEMOHTUPOBATH €T0 U OTIIPABHTH B PeMOHT. B
COIIPOBOIUTENBHON 3alMCKe HEOOXOIUMO YKa3aTh BHEIIHWE IMPOSBICHHUS HEHUCIPABHOCTH, a IO
AJIEKTPOHHOMW MOYTE BBICIATh apXMB TEIJIOCUETUHKA Ha ajjpec service@intelpribor.ru.

B cnysae oOHapyxeHus ocaaka M OTJIOKEHMM Ha CTEHKax TpyObl MEpPBHYHOIO
npeoOpaszoBarens (IpU JAEMOHTaXe M3MEPUTEIBHOIO MOJMYJSA) A €ro yJaJeHUs HCIOJIb30BaTh
TOJIBKO TCXHHYCCKU YHUCTYIO BOAY, MATKYIO BCTOIIb MJIU IIACTMACCOBBIC IICTKH. Ucnonp3oBanue
JUISL 3TUX LeJIel TBEpAbIX MPEAMETOB (METAJUIMUECKUX CKPEOKOB, IIETOK U T.I1.) HE TOIYCKaeTCsl.

11.2 MNoBepka

[ToBepka Temnocuerurika MKTC ocymectBisiercs no pokymenty MII 208-026-2019 «I'CHU.
Temnocuerunku MKTC. Metoauka nosepku», yreepxkaeHHomy OI'VII «k BHUNMCy» 29.04.2019 1.

12 NpaBuna xpaHeHUA, TPAHCNOPTUPOBAHUA N YTUNU3aLUMN

XpaHeHHE TEeTUIOCUYETIYNKOB B YIAKOBKE JIOJDKHO COOTBETCTBOBAThH YCIOBHSM XpaHEHUs 1 1Mo
I'OCT 15150.

TpancmopTupoBaHue  TEIJIOCYETYMKOB  MPOU3BOMUTCS B YIIAKOBKE  IPEANPHITHS-
uszrotoBurens. Ycnosus tpancnoptuposanus no 'OCT 15150.

TermnocyeTynky  TPAaHCTIOPTUPYIOTCS BCEMH BHJAMH TpaHCIOpTa (aBHAI[MIOHHBIM B
OTaIUTMBaEMOM TE€PMETHU3NPOBAHHOM OTCEKE) B KPBITBHIX TPAHCIIOPTHBIX CPEICTBAX B COOTBETCTBUU
C TpaBWJIaMU TIEPEBO3KH, JCHCTBYIONIMMH Ha 3TOM BHJIE TPAHCIIOPTA.

MakcuManbHBIH CPOK TIpeObIBAHHS TEIUIOCUETYHMKA B COOTBETCTBYIOUIMX  YCIOBHSAX
TPaHCIIOPTUPOBaHMS 1 Mecsll.

Wznenust 1 BXOIAIIME B MX COCTaB KOMIUICKTYIOIIME DJIEMEHTBHI HE COJEP)KAT TOKCHYHBIX,
B3PBIBOOIIACHBIX, TOPOIMIKOOOPA3HBIX, XMMHUYECKH AarpeCCHBHBIX BEIIECTB WM PaJNOAKTHBHBIX
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MaTepUajJoB U He TPEeOYyIOT CIEeHUANbHBIX MEp MO UX YTUIM3aUWU. Y TUIN3aLUI0 IPOU3BOJIUTH B
COOTBETCTBUU C MECTHBIM U (pesiepaabHbIM 3aKOHOAATEIbCTBAMH.
[Ipu yrunuzauuu peKkoMeHayeTcs pa3esiuTh U3/IeINe Ha CIeIyIOe KOMIIOHEHTHI:
— MeETaJNInYEeCKUE KOPITYCHbIE JIETalH;
— DJIEKTPOHHBIE MOJYNH (TUIATHI);
— MeJHbI€ TPOBOJia, IIMHBI U APYTHe JIeTalId U3 LIBETHBIX METAJIJIOB;
— IUJIACTUKOBBIE JIETAIM KOPILYCOB H3JEIHM, KOPOOOB U 3JIEKTPOU3OJISILIMOHHBIX MaTEpUaoB (IO
THIIaM UCIOJIb3YEMbIX MAaTEPUAIIOB);
— PE3HHOBBIE DJIEMEHTHI.
Pa3nenéHHble KOMIIOHEHTbl PEKOMEHAyeTCsl MepefaTb Ha JAIbHEWIIYI0 YTHIM3AIUI0
OpraHu3anuy, ClieHuaIu3upyrolIeiics Ha yTUIN3aluy JaHHBIX YCTPOICTB U MaTepHAaJIOB.

13 MapaHTUM nsrotoBuTens

lapanTuiiHblii CpoK S3KCIUTyaTauuu — 18 MecsleB cO AHS MPOJAXH TEIUIOCUETUHMKA IPH
cOOI0ACHUN MTOTPEOUTENIEM YCIOBUI 3KCIUTyaTalluu, XpaHEHUsI, TPAHCIIOPTUPOBAHUS M MOHTaXa,
YKa3aHHBIX B PyKOBO/JICTBE 110 KCIUTyaTallUH.

["apanTus pacnpocTpaHseTcss Ha BCE COCTAaBHbIE YaCTU TEIJIOCUETYMKA: CHUCTEMHbIN OJIOK,
U3MEpUTENbHbIE MOJYJIH, peoOpa3oBaTenu TeMIepaTypbl U JNaBJICHHUS, KPOME aKKyMYJISTOPHOM
Oarapeu 1J1s UCTOUHUKA Oecriepe00THOro MUTAaHUS U IUTUEBOTO AJIEMEHTA JJIsi BCTPOCHHBIX YacoB,
rapaHTUHHBIA CPOK IKCILTyaTallMi KOTOPBIX YCTAHABJIUBAETCA UX U3TOTOBUTEISIMHU.

B npenenax rapaHTUHHOIO CpoKa JOMYCKAeTCsl XpaHEHUE U3/IEIUs B YIAaKOBKE U3MOTOBUTEIS
B cootBeTcTBUU ¢ TpeboBanusaMu ['OCT 15150 B Teuenue 6 MecsieB co AHS MPOJAKH.

W3roToBurens obecrieunBaeT peMOHT WJIM 3aMEHY TEIJIOCYETYHKA B I€JIOM WJIM OTIEJIbHBIX
OJIOKOB B T€UEHUE rapaHTUHHOTO CPOKa IIPU BHIIOJIHEHUH CIEAYIOIINX YCIOBUM:

— He ObUIM HapyUIeHBbI YCIOBUS IKCIUTyaTallul, XpaHEHUs], TPAHCTIOPTUPOBAHUS U MOHTAXKa;
HE HapylLlEeHbI MJIOMObI U3rOTOBUTENS (PErHOHAIBHOIO PEICTABUTENN);
MOHTa)KHbI€ U IyCKO-Hala/l04YHble padOThl MPOU3BEACHBI CHELHATN3UPOBAHHON OpraHu3aluei,
MMEIOLIEH TOMYCK Ha MPaBO BHIIOJHEHUS YKa3aHHbBIX padoT;
MpeAbsIBICH acnopT Ha TersiocueTduk ¢ otmeTkoit OTK u oTaena cobita.
'apanTHiiHBIA CpPOK OSKCIUTyaTallMM MPOJUIEBAETCA HA BpeEMsA, B TEYEHHE KOTOPOIO
TEIJIOCYETUYHUK HAXOUJICS B TapAaHTUHHOM PEMOHTE.

[lo ucreyeHUM rapaHTHMMHOTO CPOKAa PEMOHT OCYILLECTBISETCS MO OTAEIBHOMY J0rOBOPY
MEXAY NOTPEOUTENEM U U3TOTOBUTEIIEM.

lapanTuiinble 00s3aTenbCTBAa W NOPSAJOK HMX HCIHOJHEHUS NPONUCaHbl B JOKYMEHTE
«["apanTuitaeie oo6s3aTenbeTea OO0 «MHTETIPUOOP»».
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NMpunoxeHusn

MpunoxeHue A. Cxema cocTaBneHUs ycnoBHoro o6osHayeHusa Cb

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

raec:

| — BapuaHT UCIIOIHEHUS:

04 — meTaymuecknii mkad cCUCTEMHOTO OJI0KAa COCTOUT M3 2-X YacTel: OCHOBHOTO OJIOKa U
TUCIUICHHO-KJIABUATypHOW  TIAHEIW; OCHOBHOW OJIOK CcOmepXUT OJOK  TMUTaHWUS,
MaTEpPUHCKYIO IJIaTy € HIECTbIO YHHUBEPCAIbHBIMU CIIOTaMU, IUIATy MOAKIIOUEHUH, OTCEK
Uig  akkymyssTopa. Jlomyckaercs mnojakiIoueHue A0 16 H3MepuTeNnbHBIX MOJYNIEH U
KOH(puUrypupoBanue 10 4-x HE3aBUCUMBIX Y3JI0B YUeTa.

05 — cokpamenHast MOIM(DUKAIMS: KOPITYC BHITIOJHEH U3 YAApOIPOYHOH MIACTMACCHI, BBOE
COKpAIEHO MAaKCHUMaJbHOE KOJIMYECTBO Y3JIOB YydeTa U KOJIMYECTBO IOJKIFOYAEMbIX
U3MEpPUTENbHBIX MOJYJEH, OTCYTCTBYET BO3MOKHOCTh HCIOJIb30BAaHUS BCTPOEHHOTO
OecriepeOoiiHOro 0J0Ka MUTAHUS U TUIAT PaCUIUPEHUSI.

2 — 00beM APXHWBOB JaHHLIX TCIIJIOCUCTUYHKA:

A2 — eMKOCTh apxuBOB: TmodacoBoro — 120 cyrok, mocyrodHoro — 16 wmecsIes,
nomecssyHoro — 20 yiet, quarnoctuyeckon nuopmaruu — 7936 3anmcei;

0003Ha4YEHHE OTCYTCTBYET — €EMKOCTh apXHMBOB: IMOYACOBOTO — 45 CYTOK, MOCYTOYHOTO — 12
MECSIIeB, TOMECIYHOTO — 12 JIeT, TnarHocTudeckon napopmanuu — 7936 3amucei.

3 — XapaKTepUCTUKHU OJIOKA TUTAHUS:

0 — 670K MUTaHUS OTCYTCTBYET;

BII — 6110k 1uTaHus OOBIYHBIN;

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

HAJINYHUC IUIaT paCIlupPCHUA:

VIIII — ycTpoMCTBO Ne4aTH MPOTOKOJIOB HA IIPUHTED;

RS485 — mara untepdeiica RS-485;

USB — nnara unrepdeiica USB;

LW-n — mnmara unrepdeiica LonWorks, riae n — xonmdecTBO MOAIEPKUBAEMBIX IIIATOU
y3n0B cet LonWorks. Kaxpiit y3en obecrieunBaeT nepeaady B CETh IaHHBIX OJTHOTO y3Jia
yuera Temiocuerynka MKTC;

[ITB-n — ru1ata TOKOBBIX BBIXO/IOB, TJI€ N — MAKCUMaIbHOE KOJIMYECTBO TOKOBBIX BBIXOIHBIX
CUTHAJIOB, BbIpa0aThIBaEMbIX IJIATOM;

GSM — GSM mozem;

PM — panuomoniem;

OTCYTCTBYET, €CJIU IUIaThl PACIIMPEHUS OTCYTCTBYIOT.

IIpumep obo3nauenus Chb:

Cb - 04 — A2 — BBI107 — YIIII/RS485/USB
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NMpunoxeHue b. Cxema cocTaBneHus ycnoBHoro o6osHayeHmna UM

MXXX - X —DNnnnXY -X -X - X-X -X

123 4 5 6 7 8 9 10
re:
1 — KOTMYECTBO BXOAIIMX B €T0 COCTAB AJIEKTPOMArHUTHBIX TIpeoOpa3oBareneit pacxoaa (0 wm 1);
2 — KOJHYECTBO KaHaJIOB U3MEPCHUA TEMIICpATypPbl, PABHOC MAaKCUMAJIIBHOMY 4YHUCITY

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

3 — KOJMYECTBO KaHAJIOB U3MEPEHMSI JaBJICHUsI, PABHOE MAaKCUMaJIbHOMY YHMCITY MOJKIIOYAEMBIX K
UM npeobpazosareneit napnenus (0, 1 wm 2);

4 — tun xoHcTpykuuu UM:

— W5 — wu3MepuTenbHBI MOJYIb COCTOUT M3 IEPBUYHOTO  BJIEKTPOMArHUTHOIO
npeobpaszoBaTesiss pacxoia, Ha KOTOPOM YCTAaHOBJIEH OSJIEKTPOHHBIN Onok (cMm. Puc3).
Hcnonb3yeTcs nepBUYHbINA npeoOpa3oBaTellb pacxoja ¢ JIOKalabHOU (yTepoBKOil TpyOblI B
00JacTH 3JEKTPOJOB U BHEIIHHUE IPE0Opa30BaTeId TEMIIEPATyphl U 1aBICHUS;

— W6 — wusmMepurenbHbI MOIYNIb COCTOUT U3 IEPBUYHOTO  3JIEKTPOMArHUTHOIO
npeoOpa3oBaress pacxoaa, Ha KOTOPOM YCTaHOBJIEH 3JIEKTPOHHBIN OJIOK U IPETyCMOTPEHbI
M0CaI0YHbIE MeCTa JUIsi MOIYJIbHBIX (BCTpauBaeMbIX) IpeoOpa3oBareseil TemrepaTypbl U
naBneHus (cm. Pucd). Mcnonb3yercs nmepBUYHBIA TTpeoOpa3oBaTeib pacxoia C JOKaIbHON
(dbyTepoBKOil TPyOBI B 00J1aCTH 3JIEKTPOJIOB;

— K5 — wu3mepurenbHBIA  MOAYNIB COCTOMT M3 IMEPBUYHOTO  3JIEKTPOMArHUTHOIO
npeobpaszoBaTessi pacxoia, Ha KOTOPOM YCTAaHOBJIEH DJIEKTPOHHBIN Onok (cM. Puch).
Hcnonb3yeTcss nmepBUYHBIN IpeoOpa3oBaTenb pacxoja € MOJHOM (yTepoBKoil TpyObl B
o0JyacTu 3JIEKTPOJIOB U BHEIIHUE MpeoOpa3oBaTenu TeMiepaTrypbl U aasieHus. Ilo 3akazy
BBIIIYCKAETCA Takke BapuaHT wucnoiaHeHus K5-Y ¢ ynaneHHbIM — (BBIHECEHHBIM)
AIIEKTPOHHBIM OJIOKOM.

5 — mapamMeTpbl IEPBUYHOTO MpeoOpa3oBarTess pacxoa:

— nnn — HOMHHAJIBHBIN auameTp: 15, 25, 32, 40, 50, 65, 80, 100, 150, 200, 300;

— X —Tun coequnenus: ® — guanuesslii, P - pe3p00Boii;

— Y — tun pe3p0sl: 1 — mroiimoBas, 2 — metpuueckas, 3 —no 'OCT COB 307-76, orcyrctByeT
— 1715 (JIaHLIEBOTO COEIMHEHUS;

— OTCYICTBYET, €CIIU IIEPBUYHBIN MTpeoOpa3oBaTesb pacxoa OTCYTCTBYET.

6 — peAenbHO JomycTumMoe pabodee naBienue, MIla:
— 1,6, 1160 2,5;
— otcyrcerByer, eciu IIP oTcyrerByer.
7 — monudukanus g ycranoBku Ha XBC:
— X —ecnmu UM noarorosinen g ycraHoBku Ha XBC;
— orcyrerByeT, ecinu UM He noarorosnen uig ycranoBku Ha XBC, unu 1P oTcyrcTBYyeT.
8 — HalM4Ke pEBEPCHOTO PeXUMa:
— P — ecnu peBepcHBIN PEXHUM €CTh;
— OTCYTCTBYET, €CJIM peBepcHOro pexuma HetT wi [IP orcyrerByer;
9 — crerneHp 3alMTHI OT BO3ACHCTBUA OKpYy»Karomien cpeast cormacHo ['OCT 14254-2015:

— P68 — ecnu creneHsp 3alUTHI OT BO3ACHCTBUS OKpYXKarouieil cpeabl cooTBeTcTByeT [P68;

— OTCYICTBYET, €CJIM CTENEHb 3alUThl OT BO3JIEHCTBUS OKPY)KAlOIIEH Cpelbl COOTBETCTBYET
1P65;

10 — Hanu4Me TOMOTHUTEIBLHOTO HHTEpdeiica cBsa3u RS-485:
— RS485 — ecnu nononHuTENbHBINA UHTEPDENC €CTh;
— OTCYICTBYET, €CJIU JIOIOJHUTENIbHBIN HUHTEp(ENC OTCYTCTBYET.
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IIpumep Nel. M121 — K5 — DNSO® - 2,5 — P — o6o3nauenne MM, umeromiero 1
npeoOpa3oBarenb pacxoja M BO3MOXHOCTb HOJKIIOYEHMS 10 2-X BHEHIHMX IpeoOpazoBareneit
TeMmrnepatypsl U 1 BHemrHero mpeoOpaszoBatens naBieHus. Tum koHCTpykimu KS. IlepBuunbrit
npeobpasoBatenb pacxoga DN = 50, tun mpucoenuHeHus — (praHUEBBINA, MpeaenbHoe padbouee
nasiieaue 2,5 Mlla, peBepCHbII peKuM.

IIpumep Ne2. M121 — U6 — DN25® — 1,6 — RS485 — obo3nauenne UM monynbHOMI
KOHCTPYKIIMH, MMemero 1 mpeoOpazoBaTenb pacxola M BO3MOYKHOCTH IMOJKIIOYEHHUS /10 2-X
npeobOpaszoBatenieil TemrepaTtypel W | mpeoOpaszoBatens naBieHus. Tun koHCTpykuuu U6.
[IpeobpazoBatens pacxoma DN = 25, tun mpucoenunenus — ¢aHIEBbId, TpeneaprHoe padbouee

nasnenue 1,6 Mlla, peBepcuHoro pexxuma HeT. IM o0OopynoBaH JOMOJIHUTEIBHBIM HHTEp(ENcoM
cBs3u RS485.

Ipumep Ne3d. MO021 — o6o3nauenne MM, uMmermero BO3MOXKHOCTh MOIKIIOUEHUS 2
npeobOpasoBatesieil TeMeparypsl U 1 mpeodpazoBaresis JaBICHUS.
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MpunoxeHue B. PacnonoxeHne KOHCTPYKTUBHbIX anemeHToB Cb MKTC

OCHOBHOM BAOK MarepuHckas naara

Brok nuTaHusA
(noa naato
NOAKNIOYEHUH)

Eonr

3a3eMAeHUA AKKyMyAsITOP

FepnmoBBOABI

lAaHKa KpenneHHA MeTaopyKasos
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MpunoxeHue I'. PacnonoxeHne pa3bLeMoOB Ha CACTEMHOM Groke
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1) Boikirouarens ceTeBoro
nutanus 230B

2) 3axuMbl 17151
MOJAKIIIOUEHUS CETEBOTO
nutanus 230B

3) IIpenoxpanurenu

4) 3axuMbl JINHUH CBS3U C
HU3MEPUT. MOTYISIMU

5) 3axxumbl TuHUU RS-485

6) [lonkmroueHue cornac.
pesucropa nmuHun RS-485

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

8) 3axkuMBbI 11
MOAKITIOUEHUS
pacxo0MepoB C
HUMITYJIbCHBIM BBIXOJIOM

9) 3amuTHbII
MepeKIIIoYaTeNb
«MOHTaXHBIN»

Puc I'-2. Pacnonosxenue 3yeMeHToB Ha 1m1aTe noakiroueHnnii MKTC
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MpunoxeHue 1. O6wan cxema nogknoyeHnsa MKTC

OxpaHHbIi wneidy

(HOPMANBHO 3aMKH.) Nnaata noaknroueHUi Cb
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MpunoxeHue XX. CxemMa MOHTaXa Ha nnarte nogknoydyeHun UM
ncnonHexnunsa U5, K5 u N6
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Puc XK-1. Cxema noaxmtouenuit i1 UM ¢ tunom koncrpykuuu US u K5
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MNoaknoYveHue
BHelUHero MT

Kanan t2
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MpunoxeHue 3. Knoy ana MmoHTaxa moaynbHbix MT v N[

TpyOuaThiii KIt0Y 1711 MOHTaxa MOIylbHbIX (BcTpauBaemsbix) IIT u I1J] (MocToBOTO THIA)
nproOpeTaeTcsi M0 OTAEILHOMY 3aKa3y, JM00 MOXET ObITh U3rOTOBJIEH U3 CTalbHOU TpyOku 18 X
2.0 mo cienyromeMy 4epTexy:
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MA mnpuoOpeTaercs 10 OTIACIbHOMY 3aKa3y, JUOO MOKET ObITh M3rOTOBJIEH U3 CTAJbHOU TPyOKH
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MpunoxeHue U. PacnonoxeHne mect nnomMoupoBaHus

MnomSupoBoYHan YalliKa 3alMTHaA NnacTMHa

Mnata
NoOKmoYeHHA

Puc. U-1. Pacnionosxenue rmioMOMPOBOYHON YalTKK HA TUTATE TOAKITFOUeHHH 1 UM ¢ Tunom
koHcTpykiuu US, 16 u K5.

MAata 3alUyUTHbIA epexkaoYaTenb
MOAKAIOHEHMH "MoHTaxHBIH"
1

7 OtsepcTua Ang
/InombupoBaHusa ABEpLbI

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

[Ipy wHAMKAIMK TEKYyIIMX 3HAYEHUW U3MEPSIEMBIX NapaMeTpoB,

B CiIy4ae OIIMOKHU

M3MEPEeHUs, BMECTO YHUCIEHHOTO 3HAYEHUsI BBIBOJUTCS COOOIIEeHne 00 OmMOKe (CM. TakkKe pas3ael
«9.2.1»). PacimmdpoBka 3TUX cOOOIICHUI TPUBEICHA B TAOIHIIE:

Omuoka 3HaueHne OMIMOKHU

<MwuH 3nauenne mapamerpa (Gv, t, P) MeHbIIe yCTaHOBJICHHOTO MHHHUMAIHHOTO
JOMyCTUMOro 3HaueHus (cM. pazzaen «llapameTrpbl HacTpoMKM KaHAIOB Yy3ia
yueran). Ilpu ommOkax BpIXOJa 3a AMANA30H pPE3yJIbTaT HU3MEPEHUS MOKHO
BBIBECTHU Ha JIUCIUIEH, HAJKaB U yaepKuBas kiaBumy «Shifty.

>Makc 3nauenue mnapamerpa (Gv, t, P) Oousble yCTaHOBIEHHOIO MaKCHUMAaJIbHOTO
JOIYCTUMOTI'O 3HAYEHUSI.

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

3amkall 3amkan ALl npu u3MepeHun B AaHHOM u3MeputenbHoM kanaie (Gv, t, P).
BeposiTHas mpu4rHa — 3aMBIKaHUE MEXKIY U3MEPHUTEIBHBIMH IETISIMU U «3eMJICi»
WJTH HEUCTIPABHOCTD.

IlycraaTp | Jlng kanana Gv. CpabaTeiBaHWE JAaTYMKA TyCTOU TPYOBI.

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

Or<MuH CurHan npu U3MEpEeHUH B «OTIOPHOMY KaHaJle MEHbIIIE MUHUMAJIBHO JIOMyCTHMOTO.
BeposiTHas mprunHa — 0OpBIB B 1IN W3MEPEHUs HJIM HEHCITPABHOCTb.

lNepexocOn | CurHan npu HU3MEPEHUU B «OMOPHOM)» KaHalle CHJIBHO H3MEHSIETCS OT LMKIA K
muKTy. BeposiTHass mpuumMHa — 3aMBIKaHHUE MEXITYy W3MEPHUTEIbHBIMH LEMSIMH U
«3eMJIEI WM HEUCIIPABHOCTb.

HerCeasm | Jlng kananos Gv, t, P. HeT cBsi3u ¢ m3MepuTeIbHBIM MOTYJIEM.

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

dt<Mun Jus  W. PasHocTeh TeMmeparyp MEHbIIE YCTAHOBJIEHHOTO MWHUMAJIbHOTO
JIOIYCTUMOTI'O 3HAYEHUSI.

Orxas_ G Jlis W. O3HauaerT OoTka3 B OJHOM M3 KaHaioB Gv, y4yacTBYIOIIMX B pacyeTe
TEIJIOBOU SHEPTUM.

Inan G Jis W. O3HauaeT BBIXOJ 3a YCTaHOBJIEHHOE€ MHUHHMAJIbHOE WM MaKCHUMallbHOE
JIOTyCTUMOE 3HaY€HUE B OJJHOM U3 KaHasloB GV, y4acTBYIOLUX B pacyeTe TEIIOBOI
SHEPTHH.

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

Inan t Jis W. O3HauaeT BBIXOJ 3a YCTaHOBJIEHHOE€ MHUHHMAJIbHOE WJIM MaKCHMaJlbHOE
JONYCTUMOE 3HAaY€HHE B OJJHOM W3 KaHaJIOB t, y4aCTBYIOUIUMX B pacuere TEeIIOBOI
SHEPTHH.

Orkasz P Jist W. O3Hagaet oTka3 B OJHOM U3 KaHAJIOB P, yuacTByIOMUX B pacyeTe TEIIOBOM
SHEPTHH.

Inan P Jis W. O3HauaeT BBIXOJ 3a YCTaHOBJIEHHOE€ MHUHHMAJIbHOE WM MaKCHMaJlbHOE
JIOTYCTUMOE 3HAYEHHE B OJJTHOM U3 KaHajloB P, ydacTByIOIIMX B pacyeTe TEeIIOBOI
SHEPTHH.

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

yCTpaHeHus

BHemnHue IMPOABJICHUSA

Bo3mo:xkHasn IMpUYnHa

Cnoco6 ycTpaHeHus

Temnnocuerunk HEe paboTaet

(HEe ropuT CBETOIUOT OFN
munesoit nanenu Cb)

Het HanpspkeHus MUTaHUS
2308

[IpoBepuTh UCIIPaBHOCTH
MOJIBOJIKW MTUTAHUS

Brixirouen Tym6iep cereBoro
IINTaHUsA

YcTaHOBUTH TyMOJIEp CETEBOTO
IMUTaHUA B BEPXHEC
HOJIO)KEHHUE

[Teperopen npenoxpaHuTeNb

3aMEeHUTb [IPEeIOXPaHUTEIb

[TP nmoka3bIBaeT pacxon
BO/JIbI, paBHbIN 0 pu
HaJM41U HEHYJIEBOIO
pacxoja

Hewncnpasen wim HenpaBUIIbLHO
HAaCTPOEH JIaTYUK ITyCTOMN
TpyOBI

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

He ynaercs BoiiTu B pexxum
peIaKTUPOBAHUS
[apaMeTpoB TEIJIOCUETYUKA

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

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

JlaHHas KapTa 3amoJHACTCS MOHTA)XHON OpraHM3alyell TOocie MOHTaKa TEIUIOCUETUNKA IS
Ka)KJIOTO y3J71a_y4era, 00CITy)KHBAaeMOTO TEIJIOCUETYNKOM, OTChUIAETCS (PHpME — U3TOTOBUTEIIO U
CITy’KHT OCHOBOM Ul OKa3aHMs KOHCYJIbTallMi B MPOILECCE HKCILTyaTally Terocyerynka. Kapra
3aMOJHAETCS M0 TOKA3aHUSIM Ha ANCIUIEE TEeTJIOCUETUHKA.

Bce mons kapTel ob6s3arensHBl s 3anonHeHus! [lpu orcyrctBum mo6oro mapamerpa
HE00X0IMMO MMOCTaBUTh MPOUEPK

IMapamerp 3Hauenue

HaTa 1 BpeMAa:

MKTC N:
Bepcusa:
IlapaMeTpsbl V3J1a YUETa
IMapamerp 3Hauenue

Ne y3na yyera:

CxemaYu:

dopmysia: Q=

IlapaMeTpbl H3MEPHUTEIbLHBIX MOAVJIEH
3unauenue xjasg UM Ne:
Iapamerp
M1 M2 M3 NM4

Tur:
Arnpec:
Oy:

IlapaMeTpbI pacyeTa TeNJIOBOIi Y HEPrUH

IMapamerp 3Hauenue

Cuuxp. M m Q:

dt<min:

dtmin:

W<O:




108

HHHHHHHHHH

t2 t3

Kanas:

B3HaAUeH:

-

-

-

i

P1

PxB

Kanas:

B3HaAUeH:

-

___

_

txBJleTO!:

////////

___

__

_

-

__

_

i

_

)

-
__
__
)




Tennocuerunku MKTC. PykoBoacTBO MO 3KCIUTyaTalluu 109

MpunoxeHue H. NMpumepbl KOHDUrypauun y3nos yyeTta

Cxema yuera «Pacxogomepsn»

nm1 nm2 Mm3 M4 |Gv1 Gv2 Gv3 it1 t2 t3 txB |Popmyna BbIYUCNEHUA TENS.3H
M121 M121 (M121 HeT |MUM1-Gv |IM2-Gv |M3-Gv [UM1-t M2-t |IM3-t |HeT |Her
NM2-t2|IM1-t2|IM2-t
NM1-t2
NM1-t
NM2-t2
M121 nPU INPU HeT |MM1-Gv |M1-Gu |M1-Gu |UM1-t M1-t2|IM1-t2|HeT |Her
MKTC-N1 |MKTC-A1 NM1-t [UM1-t
MKTC-N2 |MKTC-N2
MO021+MPU [MPU [NMPU HeT |MM1-Gu |MKTC-MU1 |[MKTC-U1 MM1-t M1-t2|IM1-t2|HeT |Her
MKTC-N2 |MKTC-N2 NM1-t [UM1-t
MPU MPU [M021+MPU |HeT |MKTC-U1 |MKTC-UN1 |UM3-Gu [mporp [nporp [AM3-t [Het |Het
MKTC-N2 |MKTC-12
Cxema yuera «TynukoBas»
nm1 nm2 M3 M4 |Gv1 Gv2|Gv3 t1 t2 (t3 txB dopmMyna BbIYUMCNEHUSA TEM.3H
M121 HeT [HeT HeT |MM1-Gv  |HeT |HeT NM1-t [HeT |[HeT NM1-t2 |Q=M1*(h1-hxs)
MO021+MNPU|HeT [HeT HeT |MM1-Gu  |HeT |HeT NM1-t [HeT |[HeT NM1-t2 |Q=M1*(h1-hxs)
M121 HeT [HeT M021|MM1-Gv  |HeT |HeT NM1-t [HeT |HeT NM4-t  |Q=M1*(h1-hxs)
M3t ims-t2
M121 HeT [M121 HeT |MM1-Gv  |HeT [MUM3-Gv  |UM1-t |HeT [UM1-t2 Q=M1*(h1-hxs)+M3*(h3-hxB)
VM-t NM1-t2
NM3-t
NM1-t2 N "
M121 HeT [M121 M021|MM1-Gv  |HeT [MUM3-Gv  |M1-t |HeT M-t NM4-t  |Q=M1*(h1-hxB)+M3*(h3-hxB)
NM4-t2
NM1-Gnu UM1-t2
M121 HeT |[[TPU HeT |MM1-Gv  |HeT [MKTC-U1 |M1-t |HeT NM1-t2 |Q=M1*(h1-hxB)+M3*(h3-hxB)
NM1-t
MKTC-N2
M3t ims-t2
M121 HeT |MO021+MPUHer [NM1-Gv  |HeT |M3-Gu  [UM1-t |HeT |NM1-12 Q=M1*(h1-hxs)+M3*(h3-hxB)
VM-t NM1-t2
MKTC-W1 NM1-t2 i rax "
MO021+MPU|HeT |TPU HeT |MM1-Gu  |HeT MKTC-112 NM1-t [HeT M-t NM1-t2 |Q=M1*(h1-hxB)+M3*(h3-hxB)
Cxema yuera «3aKkpbITas
nm1 nMm2 M3 M4 (Gv1 Gv2 Gv3 t1 t2 t3 txB dopmMyna BbIYUCNEHUSA TEM.3H
NM1-t (MM2-t 4% RPN
M121 M121 Her HeT |UM1-Gv [MM2-Gv |HeT UM2-£2 M1-t2 [HeT HeT Q=M1*(h1-h2); Q=M2*(h1-h2)
NM1-Gnu
M121 MPU |Het HeT |MUM1-Gv [MKTC-U1 |HeT NM1-t |M1-t2 |HeT HeT Q=M1*(h1-h2)
MKTC-N2
NM1-t (MM2-t —MA1*
M121 MO021|Her HeT |UM1-Gv |HeT HeT UM2-£2 M1-t2 [HET HeT Q=M1*(h1-h2)
M121 HeT [HeT HeT |UM1-Gv |HeT HeT NM1-t |M1-t2 |HeT HeT Q=M1*(h1-h2)
MO021+MNPW|HeT |HeT HeT |UM1-Gu |Het HeT NM1-t |M1-t2 |HeT HeT Q=M1*(h1-h2)
HeT M121|Her HeT [HeT NM2-Gv  |HeT NM2-12|IM2-t  |HeT HeT Q=M2*(h1-h2)
NM3-t
NM2-t (NM3-12
NM1-t (MM2-t Q=M1*(h1-h2)+M3*(h3-hxB)
M121 M121\M121 HeT UM1-Gv (M2-Gv |M3-Gv NM1-t2|M1-t2| = _ .
NM2-t2 MM 1-12 UMI-t IM2-t2 Q=M2*(h1-h2)+M3*(h3-hxB)
NM2-t2
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NM3-t
MM2-t
) ) o Mt M2+t Mt-t2| - [Q=M1%(h1-h2)+M3*(h3-hxs)
M121 M121|M121 MO21AM1-Gv IMM2-Gy [UM3-GV | v’ oo e e M-t | N 14 1 2)+M3* (h3-xe)
UM2-t2
UM4-t2
NM3-t
UM2-t UM3-t2
) ) L~ M-t M2-t - ~2|Q=M1*(h1-h2)+M3*(h3-hxe)
M121 M121MO21+MIPY et |AMA-Gv UM2-Gy [UM3-Gu |0 e’ (MMI-R2 AMA-t2) 32, ol e o0
UM1-t UM2-t2
UM2-t2
VIM1-Gu VIM1-t2
M121 HeT [MPU HeT |MUM1-Gv |HeT MKTC-MN1 [MM1-t |M1-t2 nporp (Q=M1*(h1-h2)+M3*(h3-hxs)
UM1-t
MKTC-12
Cxema ydera «OTKpBITasN
M1 M2 um3 UM4 |Gv1  |Gv2  |Gv3 t1 t2 t3 txg | DOPMyna BhluMCneHus
Tenn.3H
M1t [AM2-t M2 |, .

M121 M121 HeT HeT  MIM1-Gv [UM2-Gv |HeT UM2-t2lM1-t2|HET IM2-t2 Q=M1*(h1-hxs)-M2*(h2-hxs)
M121 M121 HeT M021 MM1-Gv [UM2-Gv |HeT MM1-t_ IVIM2-t HeT NM4-t  |Q=M1*(h1-hxB)-M2*(h2-hxB)
e e UMm2-2um1-t2*€ -

UM1-t [AM2-t UM-t2 |, .
MO021+MPW (M021+TTPW |HeT HeT  MM1-GuUM2-Gu|HeT M2-12m1-t2|HET NM2-t2 Q=M1*(h1-hxs)-M2*(h2-hx8)
NM3-t
UM2-t UM3-t2 | .., .
M121 M121 M121 HeT  M1-Gv|IM2-Gv|IM3-Gv m;:z Wﬂz MM1-2 M1-t2 Sl\;l';"*}hg‘_:;‘;)B)'Mz (h2-hxe)
UM1-t |AM2-t2
UM2-t2
NM3-t
UM2-t AM3-t2 | .., .
M121 M121 MO21+MPY HeT  M1-Gv [MIM2-Gv [IM3-Gu m;:z Wﬂz MM1-t2 UM1-t2 S,\;I';"*}hg‘_:;‘;)B)'Mz (h2-hxe)
M1t |AM2-t2
UM2-t2
UM2-Gu MM2-t
UM1-Gu UM1-t2 g .
M121 M121 NPy M021 [VIM1-Gv [IM2-Gv [VIM4-Gu m;:z SM?IZ M1t [IM4-t 9&2’%@"_;’1"5)5)'“"2 (h2-hxe)
MKTC-11 UM2-t2
MKTC-12 MM4-t2
M2-Gn M2-t
) Ao M1-Gu UMt M2t UMA1-t2 [UMA-t2 |Q=M1*(h1-hxs)-M2*(h2-hx8)
M121 M121 nPu Her  WIM1-GVINM2-GV |\ T A1 [MM2-t2MA-2[UM1-t [MM2-t2 [+M3*(h3-hxe)
MKTC-12 UM2-t2
Cxema yudera «VcTOUHUK»
nm1 nm2 M3 M4 |Gv1 Gv2 Gv3 it1 t2 t3 txB dopmMyna BbIYUCNEHUSA TEM.3H
NM3-t
UM2-t Q=M1*h1-M2*h2-M3*hxs
) ) _ VM-t M2t [AM1-t2| o |Q=M2*(h1-h2)+M3*(h1-hxe)
M121 M121 M121MO21|AM1-Gv UM2-Gv (UIM3-Gv (/om0 v oo g T M4t | e M3+ (h-he)
UM2-t2 Q=M1*(h1-hx8)-M2*(h2-hxs)
VM4-t2
mg: MM3-t2[@=M1"n1-M2"h2-M3*hxe
) ) _ UM1-t UM2-t - " lQ=M2*(h1-h2)+M3*(h1-hxe)
M121 M121 M121jer UM1-Gv [UM2-Gv [MM3-Gv |/ 17 ve” mnz m;g QM1*(h1-h2) M3*(h2-hxe)
M2-12 Q=M1*(h1-hxB)-M2*(h2-hx8B)
NM3-t
UM2-t
UM1-t M2t M1-t2 . .
M021 M121 M121|M021|Het UM2-Gv [MM3-Gv |/ o vt [VIMA4-t [Q=M2*(n1-h2)+M3*(h1-hxe)
UM2-t2
NM4-t2
MMS-t 1.0
HeT M121 M121jHer |HeT UM2-Gv [M3-Gv  [M2-t2|AM2-t [ IM2-t Q=M2*(h1-h2)+M3*(h1-hxa)
vit2[IM2-2
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M3t
MM2-t
M1t M2t [MA1-t2 . .
M121 M021 M121|M021UIM1-Gv |wer MM3-Gy e o o1 M4t [Q=M1%(h1-h2)+M3*(h2-hxe)
IM2-t2
VIM4-t2
MM3-t | \13.t0
M121 HeT M121jer UMA-Gv |wer MM3-Gv  IM1-t [MM1-t2MIM1-t2 Q=M1*(h1-h2)+M3*(h2-hxe)
MM1-t2
VM-t
M121 M121 HeT |Her |MM1-Gv [M2-Gv |ner m;:z SM?IZ Het m;_gQ=M1*(h1-hxa)-M2*(h2-hxa)
M021+MNPN|M021+MNPN  |HeT [MO21|M1-Gu [MM2-Gun |HeT MM1-t MM2-t HeT NM4-t |Q=M1*(h1-hxB)-M2*(h2-hxB)
IM2-t2 M1-t2

OObuee 3ameuyanne ko BceM npumepam. B kauectBe MO21 ans u3MmepeHus napameTrpoB
xoJioaHoM Bosbl (MMM4) MoeT OBITh MCIOJIB30BaH JIFOOOW M3MEPUTEIBHBIM MOY/Ib, BXOISIINI B
M000M y3en ydera, KOTOPbI U3MepsieT HYXHYI0 Temmeparypy. Hampumep, M121, crosmuii Ha
TpyOONIPOBOJIE XOJIOAHOTO BOJOCHAOXKEHUS Yy MOoTpeOuTens (€ciu AOrOBOPHBIMU OTHOILIEHUSMU
MOCTaBIIMKA U NOTPEOUTENs] TEIJIOBOM SHEPTMM YCTAHOBJIEHO H3MEpPSTh MapaMeTpbl XOJIOJHOM
BOJIBI TakKUM criocobom), wim M121, crosmuii Ha MOANUTOYHOM TPYOONPOBOJE HA HUCTOYHHKE
terwioBoi sHeprun (MM3), npu yciaoBuH, YTO tyxg COBIAJAET C t3.

[Ipumepsr cootBercTBYOT Bepcun [IO Temocuerunka 2.49 u OGosee mnozgHum. g
NpEeNbIAYIINX BEpCU HEKOTOpble BapuaHThl HepocTynHbl. [logpobHee — cM. paszzgen
7.2.3 KondurypupoBaHue KaHaJIOB y3J1a y4eTa.

Tennocuetynk MKTC. PykoBoacTBo no akcnnyataumu. Mspgandune 59-e, 2018. Mevatb 190822
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