@ untennpu6Gop ()

OKIl 42 1894

Tennocyetuuk MKTC

PykoBoACTBO MO 3KcnnyaTauuu

000 «UHTENnpubop»

2015



2 Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu

COEPXAHUE

L33 T3 () 1 T 4
D Y 3 0338 0T ce 1) 1 6 T 4T NS 5
2  HAa3HAYECHME TEITIOCUCTUMK A uuueeeereesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 5
3  CoCTaB H YCTPOHCTBO TEMTOCUETUHMKA «ovvvveerreeecsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassss 5
3.1 CHUCTEMHBIM OJIOK TETUTOCUCTIHR . ...eeuueevrrrrreeeeeessnnnsnreeeeesseessnnsssssssesesssssnnsssssseeeessesnnnnnes 6
3.1.1 BapuanT uCTOTHEHHUSI CB-04 .........oooiiiiiiiiiiiee e e e 6
3.1.2  Coxkpamennas Moaudukamus cucteMHoro 6yoka (ucrnonHenne Cb-05)............coo.e. 9

3.2 MIBMEPUTEIIBHBIE MOJLYIIH ...ttt ssnnnnnee 11
3.2.1 H3mepurenbHbIE MOIYIU C IPEOOPABOBATEIEM PACKOIA «.vvvvrreeeeersnnerrrreeeeeeeesannnnenees 11
3.2.2  H3meputenbHbIN MOIYIb 0€3 MPEOOPAZOBATEIIT PACKOA ..vvvrreeeeernnnerrrrreeeeeeessnnnnreneens 16

3.3 [TTOMOMPOBAHME TETIIIOCHCTUMKR ....eeeeeeeesuneerrrrrereeeessannnsaneeeeesessnsnsnnsseeeeesessnmnsssssseeeeeeens 17
3.3.1 IInoMOUpPOBAHNE U3MEPHUTEITBHBIX MOTYIICH ....vvvreeeeeeeesierrireeeeeeeesnnnnnrareeeeesessnnnnneneees 17
3.3.2  TInOMOHUPOBAHUE CHUCTEMHOTO OJTOKA.....cceriuerrrrrreeeeeeesiinnnrrreeeeeeesannnnsareeeeesessnnnnssneees 18

4 XapaKTEePUCTHKH TEMTOCUCTUMK coeerrrrrrrrerresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsass 20
4.1 TEXHUUECKUE XAPAKTEPHICTHEKH ......vvvvvveeressusessessssssanssssssssssssssssssssssssssssssssssssssssssssssssssnnes 20
4.2 VCHOBUS AKCTITYATAIIMF ...c.ceeeeeeeeevvereeeeeeesannenssssresessessnnsnsssnseeessssssnssssssseeeessssnsnssssssseeeeeens 21
4.3 OYHKIMOHATTBHBIE BOZMOMKHOCT . c.c.vvvveeevreeeersresssessessessessssssssssssssssssessssssssssssssnsssssssnssnnes 22
4.4 MeETPOTOTUUECKHE XAPAKTEPHICTHKH ...vvvvvvvvvvvvvvasssasesassasesassssssssssssssssssssssssssssssssssssnnsnnnes 23

S MOHTAK TEIIOCUCTUMK A uuueeeeeeereesssssssnssereesscsssssssssssassssssssssssssssasessssssssssssssasssssssssssssssssasassses 26
5.1 PACITAKOBKA. ¢ttt e e ettt e e e et e e e ettt e e e et e e e eeaes 26
5.2 VY CTAHOBKA CHCTEMHOTO OJIOKA. ... eeeeeeutiieeeaiitieeeaiitteeeaniiteeeesaaiteeeesaseeeeesnnsbeeeeanneeeeanans 26
5.2.1  VeTaHOBKA CB-04 ...ccoiiiiiiiii et et e e 26
5.2.2  VeTaHOBKA CB-05 ...oiiiiiiiiie et 27

5.3 VY CTAaHOBKA U3MEPHUTEITBHBIX MOJTYTICH . ....vvvvvvvttitiettaetaaaaaeeetsaaateasesssssaesssssesssesssssssssssnnsnnes 27
5.3.1 Mounrtax coequnenuit st UM ¢ tunom koucrpykimu US, M6 u KS...........oooeeee. 30
5.3.2  3amura FIM OT BOZBI Y KOHIEHCATA ... eevnneeenneeeeneeeeneeenneeeeneeseneeeenaeeeeneeeenaseenneeenneeeens 35

5.4 MOHTaX 3JIEKTPUUECKUX COCTUHECHUN TETIOCUETUMKA. +...vvvvvvvvvvvrvvvaeeneeseeeseenennnnsesnnnnennes 36
5.5 [TonknroyeHne 3IEMEHTOB COTJIACOBAHMUS C JIMHUEH CBSIBH ...vvvvvvvvvvvverrennrereeeeeenennnssnnnennns 37
5.6 [ToAKIHOYEHNE TOTIOTHUTEITBHBIX YCTPOMCTB ....vvvvvvvvrvvrrrvrusareesnsnsssssnsssssnesssesssnssnesnennennes 38
5.7 BKITIOUEHUE TEIITTOCUETUMKR ....vvvieeeeeeeeiiiiititeeeeeeeeeeiiitteeeeeeeesssiateeeeeeeeessnsnbbeeaeeeeeeans 39
5.8 Oco0ernoctr MOHTaXa COETUHEHUN I CB-05...u i 40

6 OCo0eHHOCTH MCIOIb30BAHMUS TEIIOCUCTUMK Aueeerrrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 42
6.1 DopMyITbl pacdeTa TeTIOBON IHEPTUN Y TIOTPEOUTEII . . .vvveeeeeeerneerrrrreeeeeeensnnnnrarneeeeeeens 42
6.2 DopMyITbl pacdeTa TeTNIOBON IHEPTUN HA UCTOTHHKE .....vvvereeeressnerrrreeeeeeeessnsnnnnerneeeeeeens 44
6.3 AJNTOPUTM HAKOILJICHUS UHTETPATOPOB M PACUETA CPETHUX TEMIIEPATYD oeeevreeevvrrraeannnnnn 44

7  HACTPOMKA TEIIIIOCUCTUMKA eevvvvresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 46
7.1 CxeMbl ydeTa TEIIOBOM SHEPTHH H PACKXOIA BOTIBL......uvvvrrreeeeeeensnnerrreeeeeeeessnsnnnsreeeeeeeens 46
7.1.1  Cxema yueTa «PACKOMOMEPBIN ....uvvvrrireeeeeeiiiirrireeeeeeeesannaarereeeeseesssssssseraeeeesssssnssnssseees 47
7.1.2  CxeMa yUETA «TYITHKOBAM ....ceeuuvvrirreeeeeeeeeiiiiiteeeeeeeeesssntnstreeeeeeesansnssareeeeesesssnssnssneees 48
7.1.3  CXEMa YUCTA CBAKPBITAMD) 1eeeeeeeueerrrrrreeeeeesaaenrsrreeeeeeesssssssssseeeeeseessssssssseeessssssnmnssssseees 49
7.1.4  CxeMa YUETA COTKPBITAM ..eeeeeueerrrrreeeeeeessiinrrrreeeeeeeessssnnsseeeeessesssssssssreeeeessssmmsssssseees 50
7.1.5  CxeMa yueTa «ACTOTHIED .....coouvvviiiiieeeeeeeeiiiiiieeeeeeeeeeiiitteeeeeeeeesnaabaaaeeeeeeesnnsnsaneeas 52
7.1.6  Ilpumep y3na yuera ¢ cucteMaMu OTOTUICHHS B ITBC........cooooiiiiiiiiiee, 54

7.2 [IpruMEHEHHE TEMTOCUETUMKA HA Y3ITAX YUETA ..vvvvvvvrrrnrrnrrrnrnnnssnnsssssnnsssnssssssssssnsssssssnnennes 55
7.2.1  BbIOOp THTIOB UBMEPUTEITBEHBIX MOJLYTICH ... .uuvvivrreeeeeeersiiiiiieeeeeeeessnnenrereeeeseeesnnnnnneneees 56
7.2.2  KAHAJIBI Y3JTA YUETA....eeveeeeereererrrereeeeeeeseseeeeeseeaesesesseseseesesaeesesesesassssssssssssanssssssssssnsnnnnes 57
7.2.3  KoHQUTYpUPOBAHUE KAHAIOB Y3JIA YUCTA ..uvvvvrrrreeeeeeesannerrrreeeeesesnsnsnssereeeeeseesnnsnssneees 58

7.2.4  Tlpumep KOHPUTYPAITHIH Y3ITA YIETA.oeeeeeeerrueerrrrreeeeeessnannnnrrreeeeeeesssnnsssneeeeseessnnnssssseees 60



Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu 3

7.3 [TapaMeTpbl HACTPOMKH TETITIOCUETUMKR ... ..vvvvrvvrrssesnsnnsesssesssssssssssssssssssesssssssnsnnnssesnsnnes 62
7.3.1  TlapaMeTPBbl HACTPOUKH CXEMBI YUETA.....cevvvrrrrrrrrrrrnrrnrenrnneesesssseneessssessssssnnsnnssseesssnnnnes 62
7.3.2  Ilapamerpbl HACTPOUKHU Y'Y ISl UBMEPUTEITBHBIX MOLYTEH ...vvvvvevrrreeveererveevereeennenennns 63
7.3.3  IlapameTpbl KOHTPOJIS IPU PACYETE TETIOBOM SHEPTHH ....evvvvvvevevrvrrerrenrneennnesnennsnnnnnns 63
7.3.4 TlapameTpbl HACTPOUKHU KAHATIOB Y3JIA YICTA . ...veveeeeeeersnennrrrreeeeeeessnnnnnreneeeessessnnnsnssneees 64
7.3.5  TIYCK CHETA HHTETPATOPOB ...ceeueeerrvrrreeeeeesannnrrreeeeeesessassssssseeeessesssnsssssnssessssssmnnssssseees 67
7.4 BHUMAHMUE! Pekomenaamnuu o nmopsiaKy HaCTPOWKH MapaMeTpoB y3Jia yueTa........... 68
7.5 [IpoBepka nMpaBUILHOCTU HACTPOUKHU U BBOJ B DKCIUTYATALIHEQ .....vvvvvvvvveevereerennennnnnnnennns 69
8 OrtolOpaxaemblie H PETHCTPUPYEMBIE MAPAMETPDLcceeeeereesssssssssssssssssssssssssssssssssssssssssssssssssssse 70
8.1 Opraau3anusi ApXUBOB TEIITIOTIOTPEOTCHHSM. ....eeeereeerreerrrrereeeeeeenannnerrrreeeeeeessnsssnserneeeeeeens 70
8.2 ADPXUB COOBITUN TETITTOCUCTUIMKA. ....veeeeeeesnnerrrrrrereeeessansnnraneeeeesessnssssssseeeessesmmnssssssseseeeens 71
8.3 [TapameTpsi, 0TOOpaKaEMBbIE HA TUCTIIICE TETTOCUCTIHK ..vveeeeeerneerrrrreeeeeeesnnnnnrrneeeeeens 71
9 Pa0oTa C MCHIO TEIITIOCUCTUHK cecerrrrrrreeeeeeeccssssssssseeeessssssssssssssssessssssssssssssassassssssssssssssassssses 73
9.1 TTPUHIIATIET PAOOTBI C MEHIO .....uvvvvvrreeeeeeesaieertrreeeeeeesannensaeeeesesessssssnseseeeeessesnsnsssssneeeeeeens 73
9.1.1  HABHTALIHS TTO MEHIO......cetiiiiiiiiiiiiiteeeeeeeeaaiittteeeeeeee e ettt et eeeeeasaiitbteeeeeeeeesaannenneees 73
9.1.2  PeXuM pEeTaKTUPOBAHUS TTAPAMETPOB ....vevvrrrrrrrrrrrrnrrrnressnnesesssesnssssssesssssnsssnsesssenssnnnnes 74
9.2 CTPYKTYPA MEHIO.....evvteeeeeeessieutrreeeeeeeeesaassssseeeeessessssnsssssseeeesssessnsssssssseeesssssmmsssssseseeeeses 74
0.2.1  TTIABHOE MEHIO .. . .eeieeiuiiiteeeaiiitee e ettt e e ettt e e e eatt b e e e e aasbeeeeeaabbbeeeeaabbeeeeeaabbbeeeeanbaeeeenaes 74
9.2.2  MCHIO «JIHMATHOCTHKA ...vvuuueeeeeeerrriiieiiaeeeeeeresrsnnnaaeaeessssssssnnnaaseesssssssssmniaeesesssssssssnnns 77
0.2.3  MEHIO «HACTPOMKA Y3IIA) ...eevvvriiiiiiiieiiiieieeeieeteeeeteeeeeeeeeeaeeeeseeeeeaeeseesesssasaeseesssseessnnsnnes 79
0.2.4  MeHI0 «HACTPOMKA TOM .oviiiiiiiiiiiiiiieee ettt e e e e e araeee e e e e e e e eaaaaeeas 82
0.2.5  MEHIO ITOBEPKAM...eevviiiiiiiiiiiiiiiiiiteeieetteeeeetteeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeesesaasesssaseeaseeesennnnnnne 83
0.2.6  MeHIO «IIPOCMOTP QPXHBOBY ....uuvvvirrieeeeeeeiiiirrireeeeeeeesasnnnrereeeeesesssnsnssereeeeesesssnssnsseeees 85
10 IIOATOTOBKA BEIOMOCTECH..uuueeeeeereersssssnnreeeeeecsssssssssseneessssssssssssssssassssssssssssssasassssssssssssnsans 89
11 TeXHUUECKOE OOCTYIKMBAHME .ouvverrrverrreeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssss 90
11.1  TexHUYECKOE OOCTY)KMBAHUE TETITIOCUECTUMKA . .....uvevrrrrreeeeeeesannnrrrereeeesesssnnnseneeeeesennnnnns 90

| A 1 (0): 1S ) 90

12 IIpaBuia XpaHeHHUs!, TPAHCIIOPTUPOBAHUS U YTHIM3AMM Hu.eeeeeeeeereerssssssssseeeesscssssssssasans 91
13 TaPAHTHY M3TO0TOBHTEI M ceeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 91
L1007 ) 0 C32 0 (N 93

[Ipunoxenne A. Cxema coctaBiieHUs YCIOBHOTO 0003HAYEHUA CB ..o, 93

[Ipunoxenue b. Cxema coctaBiaeHus yCI0BHOTO 0003HAUEHUS UM ......coooiiiiiiiiiiiiiiii, 94

[Tpunoxenue B. Pacnonoxxenne koHCTpYKTUBHBIX 351eMeHTOB Cb MKTC..........ooooiiiiiiie. 96

[Ipunoxenue I'. PacnionoxeHne pa3beMOB HA CUCTEMHOM OJIOKE .......ceevruvvvirreeeeeeeesinnnnrreeeeeeenns 97

[Tpunoxenne JI. O6mas cxema moaxmoueHUuss MKTC ..o 98

[Tpunoxenne XK. Cxema MoHTaxa Ha 1uiate nojakiaroueHuit g UM ucnonnenus 1S5, KS u 16. 99

[Tpunoxenune 3. Kirou anst MoHTaxa MOIYABHBIX TIT 1 TT L ...coooiiiiiiiiiiii, 101

[Tpunoxxenne V. PacionoXeHHE MECT TUIOMOMPOBAHMSI ........vvvvvvrreeeeeessnnerrereeeeeeeesssnnnnsnreeaeeeens 102

[Tpunoxenne K. JIlnarnoctuka onmmobok u3mepenus Ha auctuiee MKTC ..., 103

[Tpunoxxenue JI. Bo3aMoxHbIe HEUCTIPABHOCTH U CIOCOOBI UX YCTPAHEHMS . ....evveeeeneveeeeenieaeenn 104

[Tpunoxenne M. KapTa HACTPOMKU MAPAMETPOB Y3IA YUETA cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeaaaaaaaaaaaenns 105

[Tpunoxxenne H. ITpuMepbl KOHOUTYPALUN Y3IIOB YUETA......uvveeeeiirieeeaiireeeeaiiieeeesiieeeeeaineeeens 107



4 Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu

BBeneHue

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

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

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

IlepeyeHb MPUHATHIX 0003HAYEHUH ¥ COKpAIIEH Uit

BII — OJIOK MU TaHUSI.

BBII  — 6ok GecriepeOOHOrO MUTAHUS.

AKIT  — aucnnelHO-KJIaBUaTypHAas MaHENb.

Hdy — IMaMEeTp YCIOBHOI'O IIPOXOJa.

nm — U3MEPUTEILHBIN MOJYIIb.

K — U3MEPUTEIIbHBIN KaHAJI JaBJICHUS WU KaHaJ JABJICHHUS.

KTD  — u3MmepuTenbHbIi KaHaJl TEIJIOBOM SHEPTUU.

KP — W3MEPUTEIIbHBIN KaHAJI pacxoJa WM KaHall pacxoja.

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

[IK — IIEPCOHAJIBHBINA KOMITBIOTED.

[P — mpeoOpa3oBarTesb pacxoja.

I[P — npeobpazoBarenb pacxoda ¢ UMIYIbCHBIM BBIXOJOM.

I[IPD3  — mpeoOpazoBarens pacxoja MEKTPOMArHUTHBIM.

IIT — npeoOpa3oBaTeslb TEMIEPATYPHI.

PD — PYKOBOJICTBO 10 3KCIUTyaTalUU.

Cb — CHUCTEMHBIH OJIOK TeIIocueT4HKa.

TY — TEXHUYECKUE YCIIOBUA.

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

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

2b — DIIEKTPOHHBIN OJIOK.

Q — TEIUI0Basi SHEPIUsl.

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

Gy — 00BEMHBIN pacxo.

h — DHTAJIBITHSL.

P — JIaBJICHHE.

t — TEMIIEpaTypa.

w — TEIUIOBasi MOITHOCT.
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1 Mepbl 6e30nacHoCTU

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

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

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

MoHTax 1 1eMOHTax mnpeoOpa3oBaTesiell pacxo/a U JaBJIEHUS JOJKHBI IPOU3BOAUTHCS IIPU
MOJIHOCTHIO ~ OTCYTCTBYIOIIEM M30BITOUHOM JIaBJICHMHM B TpPyOONpoOBOJE M  OTKIIOYEHHUH
TEIJIOCYETUHKA OT 3JIEKTPOCETH.

[Ipu MoHTaxe, 0OCITyKMBaHUU U MOBEPKE TEIJIOCYETUMKA OJKHBI cobmoarbes «IIpaBua
JKCIUTyaTalliu  AJIEKTPOYCTAHOBOK moTpeduteneit», «llpaBuna TexHWUKH O€30MaCHOCTH TMpHU
AKCIUTyaTaI[uH AJIEKTPOYCTaHOBOK noTpeduTeneit» u tpedoBanus ['OCT P 51350.

2 Ha3HayeHue TennocyeT4yMuka

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

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

3 CocTaB M YCTPOUCTBO TensiocyeTYMKa

B cocraB remiocyeTunka BXOIAT:
— cucrtemuslii 6510k (Cb);
— 10 16 u3mepurenbHbix Moaynen (MM), 12 u3 KOTOpbIX MOTYT BKJIIOYaTh B CBOM cOCTaB
AJIEKTPOMAarHUTHBIE MIPe0Opa3oBaTEIN pacxoa;
— 10 16 nepBuuHbIX peoOpaszoBareneii remneparypsl (I1T);
— 10 16 nepBuuHbIX peoOpaszoBareneil napiaenus (I11);
— 1o 12 mepBUYHBIX mpeoOpazoBarTeeil pacxoaa: dIEKTPOMArHuTHBIX (B coctae M) u
npeoOpas3oBareneil pacxoa WM CYETYMKOB BOJIbI C UMITYJIbCHBIM BbixooM (ITPN).
CBsi3b MEXIy H3MEPHUTEIbHBIMH MOJYJISIMH UM CHCTEMHBIM OJIOKOM OCYUIECTBIISIETCSA I10
un(ppoBOMy KaHally 0OMeHa JaHHBIMH.
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Hcnonb3oBanue mudpoBoro kaHaiza oOMeHa JAHHBIMU MEXAYy U3MEPHUTEIbHBIMU MOIYISIMU
npou3BojictBa OO0 «UuTenmpubop» u cucteMHbM 0510koM TeriocueTynka MKTC uckmogaet
HEO0OXO0IMMOCTh BBOJIa MHIAUBUAYAIbHBIX KaTMOPOBOYHBIX KO3((ULMEHTOB AJIs PacxoJ0MepoB
(Hampumep, Beca UMITyJbca) TPH HACTpoiike mapameTpoB y3ma yuera (YY) — Takux
KO3(pPUIIMEHTOB TPOCTO HET. ITO TMO3BOJSIET HCKIIOYUTH BO3MOXHOCTH (hambCUpUKAIIIU
KOMMEpYECKH 3HAaYUMOW HH(GOpMaluy, CBS3aHHYIO C HENpPAaBWIbHBIM BBOJIOM Beca HMMILYJIbCA
pacxojgomepa.

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

Omun Terocuetynk MKTC moxkeT o0cmyxuBath oT 1 10 4 HE3aBUCUMBIX Y3JIOB yUeTa.

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

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

285
266

160
1“5

| e e S

285

342

imifimi i imiimi

0909090909090 ©

Pucl. OOGmwuit Bun u rabaputusie pazmepsl Ch-04

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

OcHoBHO# 010K conepkuT (cMm. Puc2):
— MAaTepHHCKYIO ATy (IJ1aTy BHIYMCIUTEIN);
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OJIOK THUTAaHUS CHCTEMHOTO OJIOKa M BCEX MOJKIIOYEHHBIX K HEMY H3MEPHTEIbHBIX
MOIYJIEH;

aAKKyMYJIATOP PE3EPBHOTO MUTAHUSA, €CIIH OJIOK MUTaHUS — OecriepeOOHHbIN;

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

repMOBBO/IbI JJIsl ATUX Kabenel;

TUTAHKY JUTS KPETUICHHSI 3aIIUTHBIX PYKaBOB H/MJIH KaOeJe.

OCHOBHOH 610K MartepHHckas naata

Maata HOAKAPO’JEHHF[\ CnoTbl nAar paclIMpeHns -

Enok nutanus
(non naatoti
NOAKAIOYEHMH)

Boar .
3a3eMACHHA AKKynmyaaTop

FepnmoBBOABI

MhaHka KpenAeHUA MeTanopyKasos

Puc2. Pacnomnoxenue anmementos Chb-04

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

YacOB pEaJbHOTO0 BPEMEHM W KaleHIaps C JIMTUEBBIM 3JIEMEHTOM PE3CPBHOTO IMUTAHUS,
nnTepdeiicer RS-232 u RS-485.

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

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

TUTATHI PETYJIUPOBAHHS TEMIIEPATYPHI TEIUIOHOCUTEIIS,

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

atel uHTepderica LonWorks;

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

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

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

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

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

Cb MKTC c BBIl nocraBnsercs ¢ ycraHoBiIeHHOW, HO He mnojkimouéHHoi AKDB Bo
n3bexxanne e paspsga B IpemdKcIuryaTanmoHHb nepuoa. lloakmouenne AKDB  moimkHO
IIPOU3BOIUTHCSA HEMOCPEICTBEHHO IIEPE BBOJAOM y3J1a y4€Ta B DKCIUTYaTalUIO, ITOCIIE 3aBEPIICHUS
MOHTa)Xa W MPOBEPKHU Bcex ero 3meMeHToB. [loakmouaror AKD, nprucoeInHUB KpaCHYIO U CUHIOIO
kojoaku uaymero ot BBII kabenst cOOTBETCTBEHHO K MOJIOKUTEIBHOMY U OTPULIATEIHHOMY
HokeBbIM KOHTakTaM AKDB. Ilonkmiouenne (otkimtouenue) AKDB MOXHO 1poBOAUTH IpH
BKJIFOUEHHOM WJIM BBIKJIIFOUEHHOM ceTeBoM mnuraHuu Cb, mpucoeauHuB (CHSIB) OJHY WM 00e
KoJIoKku ¢ KOHTakToB AKD.
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Ha nuiate noakiouennii pacrnosnoxensl (cM. puc. ['-2 [punoxenus I):
— DJIEKTPUYECKHUE 3aKMMBbI VIS MOJKIIOYEHUs ceTeBoro nutanus 230B, npenoxpaHuTenu u
BBIKJIFOYATEIIb ITNTAHUS;
— DIEKTPUYECKUE 3KUMBI ISl TIOJKIIOUYCHHS KaOeJiel JTUHUN CBSI3U C M3MEPUTEIHHBIMHU
MoAaynsAMHU, kabenst muHuu RS-485 u np.;
Bce kabenm momBoasTcs K IIaTe MOAKIIOYEHUN Yepe3 TepMOBBOBI, PACIIOIOXKEHHBIE B
HIDKHEH 94acTH OCHOBHOTO OJIOKA.

Mucneiino-kaasuarypaas naneasb ([KII) coOpana Ha nBepue mkada, UMEeT KIaBUaTypy
(20 xsaBui), 3 cBeTOAMOJA MHIMKALMU PEXUMOB pabOThl, AUHAMUK U KUJIKOKPUCTALIIMYECKUM
mucruiet ¢ moxacetkoi. Jucruieir mmeetr 4 crpoku mo 20 cumBosioB. [JIKII monkmrodena
OCHOBHOMY OJIOKY ITIOCKMM Kabenem ¢ pazpémom. JIsepma Cb, Ha xoTopoit cmonTupoBana JIKII,
cHa0KeHa 3aMKOM.

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

[To cpaBHenuto ¢ Bapuantom Cb-04 Bapuant Cb-05 umeer MeHblMe rabapuThl U BEC, BABOE
YMEHBIIEHO MAaKCUMaJbHOE KOJMYECTBO Yy3JIOB YydeTa M KOJUYECTBO MOJKIHOYAEMbIX
U3MEpUTENbHBIX ~ MOJAYJEH, OTCYTCTBYET  BO3MOJKHOCTb  HCIOJIb30BaHUS  BCTPOEHHOIO
OecriepeOoiHOrO 0J0Ka MUTAHUS, OXPAHHOTO IIIei(a U BRIHOCHOTO IU(PPOBOTr0 TEPMOMETPA IS
u3MepeHus: temneparypsl armocdepsl. [lnarsl pacmupenus (He 6oJiee 2-X) MOXKHO HCIIOJIb30BaTh
TOJIBKO COBMECTHO C ycTpoiicTBoM mnoaxitoueHuss miar pacmupenus (YIIIIP). Ilpu
HE0OX0IMMOCTH MOKHO UCIOJIb30BaTh BHEIIHUN OJI0K OecriepeOoHHOro MUTaHusl.

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

— HCIIOJIb3YIOTCS T€ K€ U3MEPHUTENIbHbIE MOJYJIU, TUTAaHUE KOTOPBIX U OOMEH JaHHBIMH C
Cb ocymiecTBasieTcs 10 OJTHOM BUTOM Tape;

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

— OJMHAKOBBIE AUCIIICIHO-KJIaBUATypHbIE TAHEIN U OJIMHAKOBOE MEHIO TEIJIOCUETUHKA;

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

— IMOJIHOCTHIO COBMECTUMOE MPOTrpaMMHOE O0OecrieueHre AJisi BCeX BAPUAHTOB HUCIIOJIHEHUS

Cb.

JlBa y3na yuera, peanusyemble ¢ nomoinpio Termiocdetunka 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 TEIJIOBOU SHEPrUi MEHEE TPeX.

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

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

Bapuantr Cb-05-0 He mmeer BcTpoeHHOro Onoka mutaHus. s ero paboTel HEOOXO0aUM
BHEIIHUI CETeBOM ajanTep C BBIXOJHBIM MOCTOSHHBIM HampsbkeHuem 24 B + 10%. CerteBoii
ajanrep JOJKEH o0ecreyuBaTh BBIXOJHONW HOMHHAJIBHBIN TOK, BEJIMYMHA KOTOPOrO 3aBUCUT OT
konnuectBa N noaxiatodeHHbIX K Cb-05-0 u3mepuTenbHBIX MOJIYyJA€H U pacCuMThIBAETCS IO
dbopmyne [=0,1*(2*N+3), [A].

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

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

OCHOBY H3MEpPUTENBHOIO MOJIYNSI COCTaBsieT AJIEKTpoHHbIH Onok (DB), kK KoTOopomy
MOJAKIIIOYAIOTCS NE€pBUYHBbIE IpeoOpa3oBaTenu. OJIEKTPOHHBIM OJOK mpeoOpa3yeT CHUTHAJIBI
MEepPBUYHBIX MpeoOpazoBaTenell B 3HAYEHHUS BEIMYMH pacxoja, TeMIepaTypbl WU JaBlIEHUS HU
nepenaer ux B Cb B uudpoBom ¢opmaTe Nno cHenuagiu3upoBaHHOMY HHTepdeilcy CBA3U B
usnueckux expHumax (M /4ac, rpagycax Llenbens u kre/em?).

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

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

— y — KOJIMYECTBO KAaHAJOB HM3MEPEHHsS TeMIIepaTypbl, paBHOE MaKCHUMaJlbHOMY YHCIY
noaxmouaeMbix kK UM npeobpazoBarenei remmneparypsl (0, 1 wnu 2);

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

B cocTaB Temnocueryrka BXOAUT 10 16 TakuX U3MEPUTEIBHBIX MOayJel (13 HuUX — 70 12 ¢
npeoOpaszoBarensiMu pacxoja), noakiatodaeMbix kK Cb TemiocyeTynka BUTHIMU NapaMy IPOBOJIOB.
[To BuTOM mape k u3MmepurenabHoMy Moxaynto oT Cb momaercss rajabBaHUYECKH H30JIMPOBAHHOE
MUTAaHUE U OCYIIECTBJIAETCA JIBYCTOPOHHMA oOOMeH JaHHbIMU. [loJIIpHOCTD MOJKIIOYEHUS
IIPOBOJIOB BUTHIX [1ap HE UMEET 3HAYCHMUSL.

3.2.1 HN3mepuTeibHBbIE MOYJIHU C IPeodpa3oBaTesieM pacxoaa

N3meputenpabie MOgymu ¢ mpeoOpa3zoBatesieM pacxoaa obo3naydatorcs M121. OHu umeror
OJIMH DJIGKTPOMATrHUTHBIA TIPeoOpa3oBaTellb pacxoja, JBa KaHaJa I U3MEPEHUS TeMIIepaTypbl U
OJIMH KaHaJll AJid UBMCPCHUSA JaBJIICHHA.

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

3.2.1.1 H3mepuTeabHBbIC MOAYJIH C TUIIOM KOHCTPYKuuu US

W3meputenbHpld  MOAYNb C THUIIOM KOHCTpyKuuMu M5 coctout w3 nepBUYHOIO
AJIEKTPOMArHUTHOTO IpeoOpas3oBaTesi pacxoia, Ha KOTOPOM YCTAHOBJIEH 3JIEKTPOHHBIM OJIOK.
MonTtaxx mnpeoOpa3zoBaTeneil TemmepaTypbl U JaBJICHUS Ha TpPYyOOIPOBOJE OCYIIECTBIIAETCS
CTaHJAPTHBIM CIIOCOOOM — C TIOMOIIbIO THJIB3 M IITYLIEPOB, BBAPEHHBIX B TPYOOIPOBOI.
[Tonxmrouenue mpeoOpazoBaTenield TeMIepaTypbl U AaBjieHUS K Db 0CyIecTBIsIeTCsl MOCPEICTBOM
IIJIATHI TIOJKITIOUEHNs, yeTaHOBIeHHOU B Kopiryce Db (cm. [Ipunoxenue K). Jlns BBoma B Kopmyc
Ob kabernell TMHUU CBSI3U ¢ cucTeMHbIM Oi0koM U kabeneit noaxmtouenus 1T, T1J] u ITPU cayxar
Tr€PMOBBO/IBI.

N3meputenbHblii MOAYIb ¢ TUIIOM KOHCTpYKIMH 1S npencrasnen Ha Puc3:
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100 140

!

MHTE/NPUBOP

Pmox=16 Ma
Tmox= 150 C

(Benavo b Poccuu

T

Puc3. OOmwuii Bua, rabapuTHble, yCTAaHOBOYHBIE U IPUCOEAMHUTEbHBIE pazmepsl UM c
THUNIOM KOHCTpyKuuu NS

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

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

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

W3mepuTenbHbIE  MOAYJIb C TUIOM KOHCTpyKuuu M6 coctour U3 MepBUYHOIO
AJIEKTPOMArHUTHOTO IpeoOpazoBareisl pacxosa, Ha KOTOPOM YCTAHOBJIEH AJIEKTPOHHBINA OJOK U
IpPEeIyCMOTPEHbl 10 OJHOMY IIOCaJIOYHOMY MECTY Ui MOJIYJbHBIX (BCTpanBaeMbIX)
npeobpasoBateneil Temmnepatypsl u gaBieHus. llomkmrodenune >TuxX mpeoOpazoBareneit k Ob
OCYILIECTBJISIETCS] BHYTpHU Kopiiyca Db ¢ mOMOUIbIO KIIEMMHBIX KOJIOJIOK, PACIOJI0KEHHBIX Ha IjIaTe
noakmoueHus (cm. Ilpunoxenne K). Bropoii IIT (B cinydae ero ucmnonb3oBaHHUs) MOHTHPYETCS
CTaHJIaPTHBIM CIIOCOOOM — B TMJIb3Yy, BBAPEHHYIO B TPYOOIIPOBOJ — U Takxke nojxioyaercs Kk Ob ¢
ITOMOIIBIO KIIEMMHBIX KOJIOJIOK, PACIIOJIOKEHHBIX Ha IJ1aTe NoakIodeHus. [ BBoga B kopiyc Ob
ka0enel JIMHUU CBSA3HM C CUCTEMHBIM OJ0KkoM, Kabenel nonkiatodenust sroporo 1T u I[TPU ciyxar
repMOBBO/IbI.

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

W3mepuTenbHbIA MOIYb C TUTIOM KOHCTpYKIMH M6 npencrasien Ha Puc4:

156 U0

MHTEANPUBOP

QL[S

Pmax=16 Mla
Tmax= 150 C

Benoo b Poctuu

Puc4. OOmwmii Bua, rabaputHble, yCTAaHOBOUHBIE U IPUCOEAUHUTENbHBIE pasMepsl UM c
TUIIOM KOHCTpYyKuuu 16
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Tabnuna 2. 'abapuTHble, yCTAHOBOYHBIE U IPUCOEAUHUTEIbHBIE pasMepbl IM ¢ Tunom
KoHCTpyKuu 16

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

3.2.1.3 H3mepuTeabHbIC MOAYJH C TUIIOM KOHCTPyKuuu KS

W3meputenbHbli  MOAYIb C THUOOM KOHCTpyKiuu K5 momobeH 1o  KOHCTpyKUUU
W3MEpPUTEIIBHOMY MO0 Tuna M5, 3a HCKIIOYEHHWEM TOrO, 4YTO MCHOJIb3YETCS MEPBUYHBIN
npeobpazoBatenb pacxoaa npousoactea OO0 «BTK IIpom» (TY 4213-011-49609178-2003), unu
aHaAJOTWYHEIN, cM. Puc5:

100 0

0,0,0,

133

MHTEANPUBOP

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

PucS5.  OOmwmii Bua, rabaputHble, yCTaHOBOYHBIE U IPUCOEAUHUTENbHBIE pasMepsl UM c
THIIOM KOHCTpykuuu K5
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Tabnuna 3. ['abapuTHble, ycTaHOBOYHbIE U IPUCOECAUHUTEbHBIE pasmepbl IM ¢ Tunom
KoHCTpykimu K5
Ay, Mmm 15 25 32 40 50 65 80 100 | 150 | 200 | 300
H, mm 275 | 288 | 295 | 309 | 319 | 340 359 | 392 | 442 | 507 | 627
D, Mmm 95 115 135 145 160 180 195 | 230 | 300 | 360 | 485
d, Mmm 15 23.5 | 315 40 50 64 82 98.5 | 140 | 200 | 307
Bap.1| 13523 | 15543 | 1603 | 2005 | 205+5 | 2105 | 240+5 | 250+5 | 32047 | 360+8 | 4508
;‘1\’4 Bap.2|140-1,5|160-1,5| 190-1,5 200-2 | 202-2 | 213-3 | 238-3 | 252-3 | 328-3 |358-3,5| 4384
Bap.3| 15545 | 162+5 | 162+5 | 201+5 | 20145 | 20645 | 230+5 | 270+7 | 324+7 | 380+10(454=10
D;, MM 65 85 100 110 125 145 160 190 | 250 | 310 | 430
d;, MM 14 14 18 18 18 18 18 22 26 26 30
NotB, T 4 4 4 4 4 8 8 8 8 12 16
Macca, kr| 4 6 7 8 10 12 15 22 50 70 125
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3.2.2 N3mepuTebHbII MOIYJIb 0€3 mpeodpa3oBaTesisi pacxoaa

Nameputenpabiii Moayns MO021 sBrisercs momudukanuein 6e3 mpeoOpasoBaTens pacxoja.
Ero snexTtpoHHbIl 010K aHanoruyeH no koHCTpykuuu Ob ¢ tunom kxoHctpykuuu M5. K nHemy
MOTYT OBbITh MOJKIIIOYEHBI JIBa IIpeoOpa3oBarTess TeMIepaTypbl, OJIMH peoOpa3oBaTelib AaBJICHU,
a TaKKe pacxoJ0Mep C UMITYJIbCHBIM BBIXOJIOM.

100 140

©,0,0

133

o
WHTE/NPUBOP

100

Pmax=1,6 Ma
Tmax= 150 C

CBenaHo B Poccuu

SEg

Puc6. WsmepurenpHbiii Moayns M021

[Toaxmrouenue npeodpaszoBareseil TeMnepaTypbl U JAaBJIEHUS OCYILIECTBISETCS MOCPEACTBOM
MJIaThl TTOJKIIIOYEHHUs, YCTaHOBJICHHOW B Kopryce Ob. [ns BBoma B xopmyc Db kabeneit muHuM
CBSI3M C cucTeMHbIM OokoM u kadeneit nonakimouenus 1T, IT/1 u TTPU cnyxat repmosBoibl. CHU3Y
K KOpIyCy MPUCOEIMHEHA HOXKKA U1 KPEIUJICHHUSI U3MEPUTEIHHOIO 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, MPEJOTBpAIIAOIIMMUA BO3MOXKHOCTh PAa300pKU, NEPENeNIKM WM IEepEeHACTPOUKU
TeriocyeTyrKa 0€3 OUEBUIHOTO UX MOBPEXKICHUS.

3.3.1 IlnomOupoBaHMe U3MEPHUTEIbHBIX MOAYJICH

Ha u3mepuTtenbHble MOAYIIH YCTaHABIMBAIOTCA IIJIOMOBI IBYX THIIOB:
— I[IOCJIE IPOBEJICHUS TOBEPKU — IJIOMOBI TOCYIapCTBEHHOTO MOBEPUTEIIS;
— I[IOCJIE MOHTa)ka Ha 00BEKTe — IUIOMOBI OpraHU3ally, MPUHUMAIOIIEH TEIUIOCUETYHK B
JKCIUTYaTalHIoO.

MnomGupoBoYHan Yaluka 3allMTHadA NnacTUHa

Mnata
noaKn4YeH

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

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

[Tociie mpoBeneHUS MOHTAXHBIX PadOT M TPOBEPKH PAOOTOCIIOCOOHOCTH TEIDIOCYCTUHKA
HEOOXOJIMMO 3aKpBhITh KPBIMKY Kopmyca OB, 3aBepHYTh dYeThIpe KpEMEeXKHBIX BHHTA U
OTUIOMOMPOBATh OJTUH W3 HUX.
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3.3.2 IliiomOupoBaHue CHCTEMHOr0 0JI0KA

[TnomOupoBanue cucremHoro Omoka MKTC ocymecTBiaseTcss NTPOU3BOAUTENEM WU
IOBCPUTCIIEM, a TaKXKEe IMPCACTABUTCICM OpraHu3aluu, HpI/IHI/IMaIOHIeﬁ TCIIJIOCYUCTYUK B
IKCIITYaTaIHIo.

3.3.2.1 IlnomOupoBaHue cucTeMHOro o6Jioka (ucnosanenue Ch-04)

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

MAaTa 3aluuTHbIN NepeKkaovaTens
MOAKAIOHEHMH "MoHTaxHbIA"

/ OrsepcTrs AA
nombrposaHUa ABepLb!

Puc8. IlnombGupoBaHue cucTeMHOTo O0Ka

3amUTHBIM  nepexiarovarenb «MOHTaXHBIN»  paclojoXkeH Ha IJaTe MOAKIIOYEHUN
CUCTEMHOI0 0JIOKa TeIIOCUETYUKA.

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

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

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

— YCTAHOBHUTH 3AIIUTHYIO KPBIIIKY Ha MEpEeKIouaTeb, 3a(UKCUPOBATh €€ BUHTOM
C IJIOMOMPOBOYHOM YAIIKOW U OlleyaTaTh BUHT IJIOMOOI;

— YCTaHOBUTH 3alIUTHYIO KpBIIIKY Ha IepeKiIvarenab, 3aQuKCUpOBaTh €€
IJIOMOMPOBOYHBIM BHHTOM, IPOIYCTUTH MPOBOJIOKY Y€pPEe3 OTBEPCTUE B 3TOM
BUHTE U Oipkaiiliee cBOOOJHOE KpENe)XHOE OTBEPCTHE CUCTEMHOro OJioka U
OTUIOMOMPOBAaTh HABECHOM TIOMOOIA;
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— OIUTOMOHMPOBATH JBEPILy CUCTEMHOTO OJIOKa HABECHOM TMJIOMOOM, HCTIONB3YS st
ATHX IIeJIeld OTBEPCTHS Ha OCHOBHOM OJIOKE | JBEpIIE.

OOpaTuTe BHUMaHHUE, YTO B IMOCIETHEM cilyyae 3arpynHsercs obciyxuanue Cb (3ameHna
IJIaBKOM BCTaBKHU MPEOXPAHUTENCH, 3aMeHa aKKyMYJsITopa U T.11.).

3.3.2.2 IlnomOupoBaHue cucTeMHOro 6Joka (ucnosanenune Ch-05)

[Tpu Beimycke Cb MKTC u3 npou3BoJcTBa 3alIUTHBIN nepekiatouarensb «lIpousBoaurens»
cTaBuTCs B moJioxkeHue «Ony». [lns mpenoTBpaiieHuss AOCTyna K HEMY IUIaTa BBIYMCIUTEINS
OTeyaThIBAETCS MIIOMOOM MTPOU3BOIUTEIIS WU TOBEPUTETIS.

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

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

[IpaBplif HMKHUI BUHT KpEIUIEHHWS OCHOBHOTO OJIOKa M JBa BUHTA KPBIIIKM OTCEKa IJIAThl
MOAKIIIOUEHUH TIIOMOUPYIOTCSI HABECHOW IJIOMOOH CIIEYIOIIUM CIIOCOOOM:

Jaznywka

BuHmsbl

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

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

— MPOBOJIOKA MPOJACBACTCS dYepe3 IUIOMOMPOBOYHBIE BUHTHI W Ha HEE HABEIIMBACTCS
mIiomoa.
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4 XapaKkTepuCcTUKMU TensiocyeTYmKa

4.1 TexHMYeCKUe XapakTepUCTUKHU

Huametprl ycinoBHoro mnpoxona (Zly) aJeKTpOMAarHMTHBIX MEPBUYHBIX MpeoOpazoBareneit
pacxona, HauMmeHblee (Gymin) 1 Hambombinee (Gymax) 3HAYEHUS U3MEPSEMBIX TEIJIOCUECTIYNKOM
00BEMHBIX pacxogoB B 3aBUCHUMOCTHU OT I[y U OT AWHAMHYCCKOIO Aualia3oHa HW3MCPCHUA
o6bemHOr0 pacxona D = Gymax / Gymin, MIPUBEACHBI B TAOIHIIE 4:

Tabnuna 4. Jluana3oHsl U3MEPSIEMbIX PACX0/I0B

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

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

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

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

AP = APGumax * (Gv / Gvmax )%,

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

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

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

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

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

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

Ta6muma 5. [oTpebisiemas MOIITHOCTh

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

Macca cocTaBHBIX YacTel TEIJIOCUETYMKA MPUBEICHA B TAOIHIIE 6:

Taonuia 6. Macca coCTaBHBIX YaCTEH TEIIOCUETUHKA

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

Hopma cpenneit Hapa®OTKM 0 OTKa3a TEIUIOCYETYUKOB C YUYETOM TEXHHYECKOTO

[TonHbIil cpeHM CPOK CITYXKObI TEIIOCYETYUKOB 12 JIeT.

4.2 YcnoBwus aKcnnyatauuum

Pabounit quanazon Temneparypsl okpyxkaromiero Bozayxa s Cb, °C:

Pabouwnit quana3zon Temmneparypsl OKpykaroliero Bo3ayxa st UM, °C:

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

HoMunHaneHOE HanpskeHue CUII0BOM cetH, B:

Pabounit quana3on HanpspKeHUs: CUIIOBOI cetu, B:

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

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

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

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

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

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

oT +5 o +50

oT +5 no +70

93

ot 84,0 no 106,7
230

ot 184 no 253
Ot 161 no 276
50+1

400

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

3 My

1 Ty
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MCHEC:

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

4.3 @yHKUMOHaNbHblIe BO3MOXHOCTHU

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

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

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

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

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

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

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

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

JaThl U BPEMEHH;

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

JAHHBIX U3 apXUBOB TEIJIOCUETUHKA.

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

SHEpruuy;

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

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

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

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

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

BpEMEHHU HapaOOTKU TEIUIOCUETYMKA B Yacax;

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

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

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

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

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

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

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

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

4.4 MeTponormyeckme xapakTepucTuKu

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

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

BennumHa OTHOCHTENBHON MOTPENIHOCTH HM3MEPHUTENBHOTO KaHajla KOJMYECTBA TETJIOBOM

SHEPTHHU TEIUIOCYETYNKA COOTBETCTBYET 3HAYCHUIO, %0:

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

rne

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

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

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

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

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

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

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

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

U1 Ki1acca Toudoctd D3: £0,25.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Oumat = * (4 / At);

OTHOCHUTENbHAS MOTPEIIHOCTh BBIYMCIUTEIbHBIX KAHATIOB KOJIMYECTBA TEIUIOBOI YHEPrUM HE
MpeBbIIIACT, %

SQKTSBHH =+ Oal

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

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

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

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

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

5.1 PacnakoBka

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

5.2 YctaHOBKa cucTteMHOro o6rioka

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

5.2.1 ¥Ycranoska Cb-04

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

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

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

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

5.2.2 ¥Ycranoska Cb-05

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

Ha crnenyroniem pucyHke yKa3aHbl PacCTOSIHUS MEXJY KPENEKHBIMH OTBEPCTUAMH ITHX

IJIaHOK:
191

Tenaocqenmras MKTC M
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5.3 YcTtaHOBKa nuamepuTternibHbIX Moaynen

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

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

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

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

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

AbBmomamuyeckuu Bo3dywHsiu BepxHas moyka npomoyHou
K/AanaH vyacmu MM

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

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

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

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

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

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

st y370B ydeTa TEIJIOBOM SHEPrHMM NPH HAJWYMH KaK IOJAI0IIEro, TaK M OOpaTHOTO
TpyOOIIPOBOIOB, HEOOXOJAMMO yCTaHaBJIMBATh MpeoOpa3oBaTeNd TEMIEPATypbl M3 OJHOTO
KOMIUIeKTa («mogoOpaHHass mapa»), IpUYeM Ha MOJAroIieM TPyOOIpoBOJE JIOJDKEH OBITh
cmoHTtupoBaH IIT mis «ropsuero» TpydonpoBoaa (0ObIYHO ¢ UHIEKCOM «I»), @ HA 00paTHOM — JJIst
«XOJIOJHOTO».

3a30p Mex 1y Ipeodpa3zoBaTeNeM TeMIepaTyphl U 3alIUTHOM I'HITb30# TOJDKEH OBITh 3ar0JIHEH
MUHEpAIBHBIM ~ MaciioM  (3ampemiaeTcs  HWCIOJb30BaTh  OTpabOTaHHOE  Macjio) WM
HE3aTBEPACBAIOIIECH TEIIOIPOBOAHON NaCTOM.

[To oxonuanum ycraHoBku WM 3amosiHMTE TpyOONMpPOBOJ H3MEPSIEMON Cpeloi To
AaBJICHUEM MW TPOBCAUTE IIPOBCPKY IIJIOTHOCTU MCXAHUUYCCKUX COC}II/IHCHI/Iﬁ CUCTEMBI 11O
OTCYTCTBHIO MpOTe4YeK. Ecim Tedb OTCYTCTBYET, NPHUCTYNAWTE K MOHTaXy JIJIEKTPHUUECKUX
COEIMHEHUH TEIJIOCYETUUKA.

Buumanmue:

Bce omepanum 1mo MOHTaXy M JIEMOHTaXy MpeoOpa3oBaTeieil TeMmmepaTypbl U JaBJICHHS
CJ'[C)IyeT HpOBOI[I/ITI) HpI/I CHSITOM SHGKTPOHI/ITaHI/II/I I/ISMepI/ITeJ'II)HOFO MOJIy.]'I?I.

Ecnu u3MepurenbHbpli MOIYy/b CMOHTHPOBaH Ha TpYOONpPOBOJE, TO MEped MOHTAXOM H
JEMOHTAXOM TIpeoOpa3oBaTeis JaBICHUS CJIenAyeT YyOeauThCs B OTCYTCTBHH HM30BITOYHOTO
OAaBJICHUS HA DTOM yqaCTKe U CIIUTHb BO)Iy.

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

MoHTax BCeX JIIEKTPUYECKUX COCIMHEHMM JUI1 W3MEPUTEIbHBIX MOJYyJIEH C THIIOM
koHcTpykuuu US, M6 u K5 ocymiecTBisercs ¢ mOMOUIBIO IJIaThl HOJKIIOYEHHH, pacioI0KEHHOM
oA Kpblkoi kopnyca Ob. Jlns BBoaa BHyTph kopityca Ob kabenell TMHUM CBSI3M C CUCTEMHBIM
OomoxoM u kabenell nojakiItoueHUs MpeoOpa3oBareneil TeMmmepaTypbl M JaBJICHUS CIIYKaT
Tr€PMOBBO/IBI.

[InaTa noaxmrouenuit it UM paccMaTtpuBaeMbIX THIIOB UMEET BUJ:
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Pucl10. Bwua mnater noaxmouennii aist UM ¢ tunom kouctpykuun 1S, U6 u K5

DNeMEeHTHI TUIaThl TIOAKITIOYCHUH UMEIOT CIIeAYIONIee Ha3HAUCHHE:!

— Knemmuuk X1 (xmemmbr “J1+7, “J1-%, “T1-, “T14+”) cayxdt s MNOAKIIOYCHHS
MepBOro MpeodpazoBarTesis TeMIepaTyphl (KaHail t ©3MEPUTEITLHOTO MOIYIIS);

— Knemmuuk X2 (xkmemmbr “T2+7, “T2-% “J2—%, “J24+”) cnyXdT s MOJIKIIOYCHHS
BTOPOTO NpeoOpa3oBaresis TeMIeparypsl (kaHai t2 u3mepurenbHoro Moayss). Eciau ator
npeoOpas3oBaresib HE MOJKIIOYAeTCs, HEOOXOJAMMO IOCTaBUTh HEPEMBIUKY MEXIY
KieMMaMu “J2—“u “J2+7;

— Knemmuuk X3 (xnemmbr “UP+7, “P+7, “P—* “UP—*) cuyXxuT nmns NOAKIIOYCHHS
TEH30METPUUECKOT0 IpeoOpazoBareis jAaBiieHUs (KaHan P u3mMepurenbHOro MOIyIs).
[Ipy  ucnosib30BaHMM  TEH30METPHUUECKOrO  MpeoOpaszoBarens  JaBieHuUs  o0a
nepexitouatens Tuna [1] SA1 aeobxonumo yctanoBuTh B nosioxkeHue «MOCT»;

— JleBas mapa xiemMMm kiIeMMHHKA X5 (Ki1eMMbl “+” u “=” Hax Haanmuchio “4-20”) cayxuT
JUTsL TIOJKJTIOUEHHUs TpeoOpa3oBaTenisi JaBJICHHUS C TOKOBBIM BbixosmoM 4-20 MA BE3
NCTIOJIB3OBAHUSA BHEHIHEI'O MCTOYHUKA TIMTAHUSA. VcTtounwk mnuTaHus
[ (c HoMuHanbHBIM HampsbkeHueMm 14 B) BcTpoeH B u3meputenbHbId Moayib. [Ipu
UCI0JIb30BAaHUU IIpeoOpa3zoBaTesisl JaBJICHUSI ¢ TOKOBBIM BBIXOJIOM 00a MepeKiIrovaTess
TAMa Jartyuka JaBieHus SAl HEoO0XOJMMO YCTaHOBHTH B TOJIOKEHUE «4-20%.
BHUMAHMUE! K usmeputenbHOMy MOAYIIO JOMYCKAaeTCs MOAKIIOYATh TOJBKO OJMH
npeoOpaszoBaTelib MaBJICHUS: JTUO0 TEH30METPUIECKHH, JIMOO TOKOBBIM. TwIl U quanazoH
npeoOpasoBaTelns yKkasbiBaeTcs mpu 3akase UM

— [IpaBas napa kiemM kiieMMHUKA X5 (KIeMMBbI “+” 1 HaJ Haanuceio “UMIT”) cnyxur
JUTsL TIOJIKJIFOUEHMsI TpeoOpa3oBaTessi pacxoja C HMIYIbCHBIM BbIXOJAOM (kaHan Gu
U3MEPUTENBHOTO MOJTYJIs);

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

— Kontaktel S1 u S2 cimyxaT uisi OAKIIOYCHHUST COTJIACYIOIIETO PE3UCTOpa JTUHUU CBSI3H,
ecnii UM naxoautcs Ha ee koHue. Cornacyroomuid pesucTop BKIIOYAETCS YCTaHOBKOM

(YA
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NepeMbluKH («IKaMiiepa») Ha KOHTakThl S1 (11 Kabesst ¢ BOJHOBBIM COIPOTHUBIIEHUEM
100 Om), unu Ha S2 (1 kabenst ¢ BOIHOBBIM conpoTuBieHueM 120 Om). Ecan UM ne
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SIBJISACTCA KpaﬁHHM Ha JIMHWUU CBA3H, IICPEMbIUKA HC YCTaHABJINBACTCH;

IO AKJIFOYCHHBIX K KIeMMaM X6;

HL1 — cBeTroamoHblii MHAMKATOP HANPSHKEHUS MUTAHUS HA BBIBOJAX JIMHUU CBA3H,

[IOB — mecTo pacmoioXeHus OTBEPCTHH, 4epe3 KOTOPBIE OCYIIECTBISETCS JOCTYH K

KHOIIKE JJIs1 CHATHA 3alllUThl OT UBMCHCHUS IIapaMETPOB M.

Cxema nogxmodenuit uist UM ¢ tunom konctpykuuu S u KS npuBenena Ha pucyHke:
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Pucll. Cxema MoHTa)ka Ha 1uiate nojkiatoueHuid UM c tunom konctpykuuu 1S u K5

OOpartute BHMMaHHME HAa YKa3aHHYIO PAacKIAAKy IETeW MO BHUTHIM IMapaM: OTCTYIJICHHUE OT
CXeMBl MOXET TMPUBECTH K HEPaOOTOCHOCOOHOCTH KaHAIOB. B kauecTBe kabens MOIKIIOUYEHUS
ucnonp3yite BuTyro napy tuna STP-2x2x24AWG, FTP-2 unu ananmorudnHelii KaOennb JJIWMHOW HE
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6osee 100 M 117151 BBIHOCHOTO TpeoOpazoBaTelisi TeMiepaTypsl U He 6osiee 10 M — mpeoOpaszoBaTest
naBneHus. Jlns ynmoOctBa MOHTaka JUIsl IleNed € OTPUIATENIbHON MOJSIPHOCTBIO («J1-», «J2-»,
«T1-», «T2-», «Un-» u «P-») pekomenayercs UCroab30BaTh MPOBOJHUKH BUTOH MAaphl B U30JISAIUU
0enoro 1uBeTa; JUIsl LeTel ¢ MOJ0KUTEIbHOMN MOJISPHOCTHIO — IPOBOJAHUKH B LIBETHON M30JIALIUU.

[lepen HayaioM MOHTa)Xka OIpPENEIUTE MO MECTy TpeOyeMylo IIMHY KaOems MOAKIIOYEHHUS,
yuTs JOCTaTO4YHbIA Juisi MoHTaxka 3amac B 50-60 cm. [loarotoBneHHbli kabenb, mpH
HEO0OXOJIMMOCTH, IMOMECTUTE B 3aIIMTHBI pykaB (ropoluiaHr) COOTBETCTBYIOLIEH AJIUHBI C
BHYTpEHHUM JuameTpoM He MeHee 10 mMMm. KOHCTpYKTHBHO 3alllUTHBIA pyKaB HCIIOJIHSETCS B
COOTBETCTBUM €  TpeOOBaHMSMM  TEXHUYECKOro  3ajaHus  3akazuuka. Hakuubre, mpu
HE0OX0IMMOCTH, XOMYTHI JUIs nocienyromei puxcanuu. Kabenb noaxiroueHns IponycTUTe yepes
repMOBBOJ] U IPUCOEAMHUTE ITPOBOJAA BUTHIX Map K 3aKMMaM B COOTBETCTBUHU C YKa3aHHOU CXEMOM.

JUis MOAKIIOUEHHUsT BBIHOCHOTO IIpeoOpa3zoBareis TeMIIepaTypbl CHUMHUTE €ro BEPXHIOIO
KPBIILIKY, MPOMYCTUTE KaOeiab MOJKIOYEHHs] B OTBEpPCTHE ero repmoBBoja. [lonkmounte nposoaa
BUTHIX Nap Kabelis K BbIBOJIaM IpeoOpa3oBaresisi TeMIepaTypbl B COOTBETCTBUHU CO CXEMOM, IJIOTHO
3aTSIHUTE KpenéxXHble TalKku BBIBOJOB. JlomyckaeTcss nepecTaHOBKAa TOYEK IOJKIFOUYECHUS
IIPOBOJTHUKOB OJHOM IMOJIIPHOCTH, HAIIPUMED, K BHIBOAY 4 BMECTO LIEMHU «J+» MOXKHO MOJKIOYHUTD
uenb «T+», mpu 3ToM HpoBOJ LEnu «J+» MOJDKEH MPUXOIUTh Ha BBIBOJA 2 MpeoOpazoBaTelis
TEeMIIEpaTyphl.

3aBepmIMB TOAKIIOYEHHE K MPeoO0pa3oBaTeiio TeMIepaTypbl KaOens, 3adUKCHUPYHTE €ro
MOJIOKEHHE TalKOM repMOBBOJA M YCTAaHOBUTE Ha MECTO BEPXHIOIO KpBIIIKY MpeoOpa3oBaTes.
3aduKkcupyiiTe XOMyTaMU KOHIIBI 3aIIUTHOTO PyKaBa Ha 000X KOHIIAX KaOes.

C nomouIpl0 IIMNpHUIIA WM MHUIETKH BBEAUTE HECKOJIbKO KalleJdb MHHEpPAJIbHOIO Macia B
PacroJIO’KEHHYI0 Ha TpyOOIlpoBOJEe TWiIb3y IpeoOpas3oBareisi TemrepaTypbl. BABHHYB MITHIPh
npeoOpa3oBaress TeMIepaTypbl A0 yIopa B ruib3y, 3a(UKCUPYHTE €ro 3aKUMHOM railkoi.

JUis MOAKIIIOUEHUsT BBIHOCHOTO IpeoOpa3oBaTelis JaBJICHHSI BBIBEPHUTE MOJHOCTHIO BHUHT
KpEIUIEHUs PO3€TOYHOM YacTH pa3bEéMa peoOpa3oBatTesl 1aBIeHUS U CHUMHUTE €€. Y3KUM IUTUI[OM
OTBEPTKU OCTOPOKHO CHUMUTE IUIACTUKOBBIM KOXKYX PO3ETOYHOM yacTH, oOecrnedyuB JIOCTYH K
3aKMMaM KperuleHHsl MpoBoAHUKOB. Kabenb moakitoueHust mponycTUTe B OTBEPCTHE FEPMOBBOA
cHATOro kKoxkyxa. llonkmrounTe mpoBoja BUTHIX Hap KabOeias K BbIBOJAM PO3ETOYHOW YacTU B
COOTBETCTBUU CO CXEMOM. 3aBepIINB MOJKIOYEHUE BUTHIX Map, HAJIEHbTE KOXKYX Ha PO3ETOUYHYIO
4acTh pa3zbéMa mpeoOpasoBarensi JaBieHUsA, 3adUKCHPYHTE TMIOJOKEHHE Kalemsi Talkon
repMOBBO/IA.

IIpu MoHTaxe mpeoOpazoBareisi JaBJICHUS CYIIECTBYET OIACHOCTh IOBPEXKACHUS
YyBCTBUTEJILHOW MEMOpaHBbI, €CJIU MOJOCTh IPEIHA3HAYEHHOTO JUIsl HEero narpyoka, COeqMHEHHOTO
yepe3 3akphITBIM  KpaH C TpyOONmpoBOAOM, 3amojHeHa BojoW. UToObl HE TOBpPEAHUTH
npeobpaszoBaTelb, JErkKo, HE MPHUKJIAAbIBasl yCUIIWN, BBEPHUTE €ro B MaTpyooK (C pe3ndoit 72”).
Cobmo1asi OCTOPOKHOCTb, MEIJIEHHO MPHOTKPOWTE KpaH A0 3amojiHeHUs o0béMa marpyOka
paboueii cpenoit. He 3akpeiBas KpaH, ¢ TOMOIIBI0 Ta€yHOTO KiIoYa (K4 27) 3aTSHUTE
coenuHenue. Taxoke, A1 cTpaBIMBaHMS BO3yXa U U30BITOYHOTO JaBJIEHUS U3 MaTpyOKa BO BpeMs
BKpYUMBaHUsI IpeoOpa3oBaTess JaBiIeHUs] peKOMEHIYeTCsl CI0JIb30BaTh TPEXX0A0BOM KpaH, J100
JOTIOJIHATEIBHBIN CITyCKHOW KpPaH.

[IpoBepbTe HaIMUUE Ha CThIKE pa3béMa MpeoOpa3zoBaTelsl 1aBICHHUS PE3MHOBOM MPOKIAIKH.
CopueHTUpYHTE €ro po3eTOYHYI0 YacTh COTJIACHO PACIHOJIOKEHUIO IITHIpEH OTBETHOM 4YacTu
(BpIBOJ 4 1IMpE OCTAJIbHBIX) U COCTBIKYITE pa3béM, CTSIHYB COECIUHEHHE BUHTOM. 3aduKCUpYyHTE
XOMYTaMH KOHIIBI 3aIIIUTHOTO pyKaBa Ha 000MX KOHIIaxX KadeJs.

Kpome mratHbix wusmepurenbHbix moxyned (M121, MO021 u T1.m.) MKTC mno3osser
MOAKIIIOUUTH JIOTIOJIHUTENbHBIE PpeoOpa3zoBaTesId pacxoaa, UMeroIue UMnynbcHbli Boixoa (ITPN).
Onu MoryT ObITH MOAKIIOUeHBbI 00 K Tuiare noakiatoueHuid Cb MKTC — k knemMHukam X12
«UMIL1» u X13 «MMIL.2» (cm. Puc. I'-2 u3 npunoxenus I' u Ilpunoxenue /1), 1u6o x UM tuna
M121, M021 — x 3axxumam «IMII» kmemmunka X5 ero miaThel 10 KITIOUCHHH.
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JmurenbHocTh uMnyabcoB y IIPU nomkna ObiTh HE MeHnee 20 MC, B MPOTUBHOM Ciydae
JIOCTOBEPHOCTH y4éTa He rapaHTupyercs. Y npeodpazoBaress pacxo/ia ¢ HaCCUBHBIM UMITYJIbCHBIM
BBIXOJIOM €r0 3KBUBAJIEHTHOE COINPOTUBIIEHUE B PEKUME «3aMKHYTO» JOJDKHO ObITh MeHblie 500
OM, B pexume «pa3oMkHyTO» — Oompmie 50 kOM (¢ yuy€ToM BIUSHUS TMOIKIIOYECHHOW JIMHUU
cBs3M). BxonHoe conpoTtusnenue umnyinbcHbIX BX0J0B Cb MKTC He menee 2 kOwm.

[IpeoGpa3oBarenu pacxosia ¢ aKTUBHBIM UMITYJIbCHBIM BBIXOJOM JOJDKHBI OO€cleuynBaTh Ha
HEM aMIUTUTYAy UMITYJIbCOB B mpenaenax §...16 B, a B may3ax Mexay UMIyJIbCaMH 3KBUBAJICHTHOE
CONPOTHBIIEHUE BBIXOJHOTO Kackaja, kak u s IIPU ¢ maccuBHBIM BBIXOJOM, JOJKHO OBIThH
o6onbmie 50 xOMm. [lpu moaxiroueHuu npeoOpa3zoBaTensl pacxoja C AKTUBHBIM HMIYJIbCHBIM
BBIXOJIOM MOJKET MOTPEeOOBAaThCS YUET MOJSPHOCTH CUTHAJIOB, HAIPUMEp, NPU HAJTUYUMU HA 3TOM
BBIXOJIE JIM0Ja, 3alMILAIOLIEr0 €ro OT MEpPEenoIIOCOBKU. B TakoMm cilyyae JOCTaTOYHO IMPOCTO
MIOMEHTh MECTaMM MPOBOJIA, OJIXOSIINE K COOTBETCTBYIOIIEMY KIEMMHHUKY UMITYJILCHOTO BXOJa
MKTC.

[Tonxmrouenue st UM ¢ tunmom koHCTpykimu M6 oTianyaercs TOJIBKO TEM, YTO B KaueCTBE
I[IIT u meporo IIT wucnmonws3yroTcs mpeoOpa3oBaTeny MOIYJIHHOTO (BCTpaMBaeMoro) THIA
ucnoyiHeHus: M6:
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Pucl2. Cxema MoHTa)ka Ha muiate nojxitoueHuid UM c tunom koHctpykuuu 16

MoHTaxx MOIyapHOTO MHpeoOpa3oBaTesis TeMIEepaTypbl HCIOJHEHHS M6 NpoBOAUTCS B
CJIETYIOILEM MTOPSIJIKE:

— OTKpOWTE KpBIIIKY, 3aKpbIBAIOIIYI 3JEKTPOHHBIA OJOK M y35bl INpeoOpa3oBaTesent
TeMIepaTypbl U JaBICHUS;

— C TIOMOIIBIO HITPUIIA WM THIIETKA BBEJUTE HECKOJBKO Kamellb MUHEPAIILHOTO Macia B
b3y IpeoOpa3oBaTess TeMIEpaTyphl;

— BctaBbre [IT B THIIB3y WM 3aBEepHUTE €ro pe3bOOBYIO BTYJKY 10 yIopa C MOMOIIBIO
CHelHaIbHOTO TpyO4yaToro kiroua, He mpuiaras Oospmioro ycuius. Ilpu HaneBanuu
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KII0Yya Ha pe3b0OBYI0 BTYJKY CJeIUTe 3a TeM, 4YTOObl HE NOBPEAUTH IPOBOAA,
BeIxosmue u3 I1T;

— nopakiounTte npoBoaa [T k 3axuMam, pacnosio’KeHHBIM Ha uiate noaxiaodeHuss UM B
COOTBETCTBUU CO CXEMOM: MPOBOJIA, IOMEUYEHHBIE y3€JIKaMU IOJICOEIMHUTE K KIeMMam
J1+ u T1+ (B 1r060M nopsizike); Apyrue jsa nposoaa — Kk kiaemmam J1—u T1—;

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

MonTax MOIyapHOTO TIpeoOpa3oBaTelisi JJaBJICHUS UCHOJIHEHUsT MO mpoBoauTcs B
CIIEYIOILEM MOPSIJIKE:

— €CJIM U3MEPUTEIbHBIM MOY/Ib CMOHTUPOBAH Ha TPYOOIIPOBOJIE, TO IEpe] MPOBEIECHUEM
JaHHOW paboThI cienyeT yOeauThCs B OTCYTCTBHM HW30BITOYHOTO JIABJICHHUSI HA ATOM
Y4acTKE U CIIMTh BOAY;

— OTKpOWTE KpBIIIKY, 3aKpbIBAIOIIYIO 3JEKTPOHHBIN OJOK U y3ibl mpeoOpa3zoBaTesen
TEeMIIEPaTypPhl U JaBICHUS,

— C IOMOUIBI0 IUIMLIEBOM OTBEPTKM BBIBEPHUTE 3ariyIIKy, 3aKpbIBAIOLIYI0 MPHUEMHOE
OTBEpCTHE y3J1a MpeoOpa3zoBaTesl 1aBJICHUs, PAaClOJ0KEHHOE B €0 HIKHEH yacTy;

— HampaBbTe pe3bOy mpeoOpas3oBaTtenisi JaBJeHUs MO pe3bOe MPUEMHOI0 OTBEPCTHUS Y3Ja.
JanpHelilee 3aBopayuBaHuE IpeoOpa3oBaTessl CIEAYeT OCYHIECTBIATH C IMOMOIIbIO
CHEeMaIbHOTO  TpyOdaroro Kiaro4a. AKKypaTHO HaJE€HbTE€ S3TOT KIOY  Ha
npeoOpa3oBaresp, cies 3a TeM, YTOObl HE MOBPEAUTh IPOBOAa. MOMEHT OKOHYATEIbHOM
3aTspkKU paBeH 1.5 + 1.9 k['c-m;

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

— mnocrtaBbTe nepexnodatenn SAl tuna [1/] B monoxenune «MOCTy»;

— YJIOXHWTE XKryT mpoBoioB, maymuid ot IIT, B ma3 kopmyca 31eKTpoHHOTO OJoKa M
3a(UKCUPYITE €r0 ¢ TOMOIIBIO CAMOKJICIOIIEHCS CKOOKH.

5.3.2 3ammura UM oT BoaAbI M1 KOHJAEHCATA

JIisi uckItoueHus TOMaJaHusl BOJBI BHYTPH KOpIlyca 3JeKTpoHHOro Onoka MM cnenmyer
00paTUTh BHUMaHUE Ha €T0 TePMETHU3AIUIO:
— IUIOTHYIO 3aTSDKKY Kabenel B repMOBBOIaX;
— HAJIW4YHMC 3arjiyli€K B HCHUCIIOJIb30BaHHBIX 'CPMOBBOJAX;
— MOHTaX Kabemel ¢ mMpoBUCAaHUEM TIepe BXOJOM B T€PMOBBO/IBI;
— HaAJIM4YUEC W MNPAaBUIBHOC IIOJOXKCHUC PE3MHOBOIO XKryra A YIUIOTHCHUA KPBIIIKA
anekTpoHHoro 010ka UM;
— PaBHOMEpHYIO 3aTsDKKY KpPENEXKHbIX BHHTOB KpBIIIKM Kopimyca Ob 10 miioTHOro
MPYKATHS YIUIOTHUTEIIA.
[Ipu oOHapyXeHWHW HETePMETUYHOCTH B T'E€PMOBBOJAX WM YIUIOTHCHHUH KpBHIIKH Ob
(HEBO3MOXHOCTh TUIOTHOM 3aTSHKKH KaOels, OTCYTCTBHE PE3MHOBOTO KTyTa U T.J.) HEOOXOIUMO
HCII0JIb30BaTh FEPMETHUK Ul YCTPAaHEHUS IPOOJIEMBI.

W3meputenbHble  MOAYNH, YCTAHOBJIEHHbIE Ha TpPyOONpOBOAAX  XOJOJHOW  BOJBIL,
HOHBGpI‘aIOTCSI I/IHTGHCI/IBHOMy BOSI[GI\/’ICTBI/IIO KOHJCHCAaTa BO/JBI, OCO6€HHO B YCJ'IOBI/UIX BBICOKOI;'I
BJIAXKHOCTH BOSI[YX& B IIOABAJIBHBIX ITOMCHICHUAX. B TaKOM cnyqae, II0CJIC OKOHYAHHUSI MOHTAXHBIX
pa60T, peKOMCHI[yeTCSI 3aIIIUTUTH BECHb M IICJINMKOM OT MHTCHCHUBHOI'O BBIIIAZICHUA KOHACHCATA U
IIOTEPU TOBAPHOTO BHUJA IIYTEM TEIUIO- U TMAPOU3OIALMU OT OKPYXKAIOLIEH Cpellbl, HAllpuMep, C
IIOMOIIIBIO O60pa‘~II/IBaHI/I$I MATKUM TGHHOI/ISOHpr}OHII/IM MaTepI/IaJ'IOM THUIIa MHHep&HBHOfI BaThbI, a
3aTeM — MOJIMATUICHOBOM INICHKOA.
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5.4 MoHTax ANEeKTPpUu4eCKunx coeAMHEeHUN TensiocYeTYmnKa

OnexTpuueckoe nuranue Bcex MMM Temocuérunka ocyiecTBisercst oT Haxoasmerocs B Chb
HCTOYHHUKA MOCTOSIHHOTO HampsbkeHus 24 B. Ilepenaua nuraromero Hampspkenus k UM, a taxoke
oOMeH naHHbIMU Mexay Cb u UM npoucxoaut mo JBYXIPOBOIHBIM BBICOKOYACTOTHBIM JIMHUSAM
CBSI3M, BBINOJIHEHHBIM SKpPaHUpPOBAaHHBIM KabejleM «BUTas mnapa», Hanpumep, tuna STP, FTP,
KADDIT uin aHamormanbiM (CedeHne MeIHBIX IPOBOJHNKOB He MeHee 0,2 Mv°). Ha HeGombImx
(menee 100 M) pacCTOSHUSAX MOIMYCTHMO MCIOJB30BaHUE HEIKPAHUPOBAHHBIX BUTHIX IMap THIA
UTP, KAIl u T.11.

st cBsizu ¢ UM cuctemHbiid 610K mMeeT nBa kaHaia, ooo3Hadaembie L1 u L2. K kaxmomy
M3 KaHAJIOB MOXET ObITh moaKiIroueHo 10 8 UM, 6 u3 koTopsix ¢ nmpeoOpa3oBarenem pacxonaa. Ha
wiare noaxmoueHut Cb (ecm. Puc. I'-2 Ilpunoxenus I') npegycMOTpeHO 1O JBE Hapbl KIEMMHBIX
KOHTAKTOB JJISl MOJKJIIOYEHHUs JIMHUM CBA3M K KaXXJOMY W3 KaHaioB, o0o3HaueHHble L1+, LI-
(xanan L1) u L2+, L2- (kanan L2). Tam e pacnonoxxens! aBe napsl kiemMMm PE nns noakmouenus
9KpaHOB BUTHIX Iap.

B o0mem Bune cxema noakimtoueHust otaenbHbIXx MM k kananam Cb npencrasiena Ha Pucl3:

MNATA ] /(_T_—I/T ceamenm 4
NOOKMIOYEHWA ~~ & o pE' -

Cb

Pucl3. Cxema nmogxnrouenuss UM k Cb MKTC

Jlisg coeqHeHus] U3MEPUTEIbHBIX MOJYyJEH ¢ CUCTEMHBIM OJ0KOM K KaHaiam L1 w/mmu L2
MOJAKIIIOYAIOT JTMHHUM CBSI3H, BBIIOJHEHHbIE U3 BUTHIX map. Jlanee Oyaem Ha3bIBaTh JIMHUIO CBSI3H,
ITOJKJIIOYEHHYIO K KaHAIy, TS PMHUHOM «CerMEeHT». KoJM4ecTBO CErMeHTOB Ul KaKJI0T0 KaHaja He
JOJKHO IIPEBBIMIATH JBYX.

Bce derbipe cermMeHTa MOJIHOCTBIO PAaBHOIPABHBL. JlJII CHM)KEHHSI NOTEPh B JIMHUSX CBS3H
U3MEPUTENIBHBIE MOJYJIM CIEAyeT PpACHPEleisiTh [0 BO3MOXHOCTH PABHOMEPHO MEXIY
CErMEHTaMH.

BonHoBoe compoTuBieHue Bcex kabeseil, BXOAAIIHUX B CErMEHThI OJIHOTO KaHalla, JIOJIKHO
OBITh OJJMHAKOBBIM (PEKOMEHAYETCS MUCIOJb30BaTh Kabeab OJHOrO THMA JJIi MOHTa)Xa BCEX JIMHUM
ces3u MKTC).

s obecriedeHHs] HOPMAJIBHOTO IMUTAHUS H3MEPUTEIbHBIX MOJIYJEH HeoOX0IuMO, YTOOBI

JUIMHA OJHOTO CErMEHTA, BBIINIOJHEHHOIO BUTOM Mapoil ¢ CEYEHHEM METHOTO MpoBoaHuKa 0,2 MM2,
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YAOBJIETBOPsiIa YCIOBHUIO S;+Sy+...Sn < 220 M, e S; — nmuHa nunauu cBszu oT Cb o -ro UM, N
— KosinuecTBO UM, MOJKITIOUEHHBIX K JAHHOMY CETMEHTY:

P " —
/ L

S1+52<220M | uM1 M2

Li+ L1-
Sq4 =
o s3—>-|

53+54<220mM

nM3 nMm4

Pucl4. OrpanuueHue Ha JUIMHY CETMEHTa

Hanpumep, onun UM moxeT ObITh pacnonoxkeH Ha paccrossHuu a0 220 m ot Cb, nga UM
oaHoro cermenra — 10 110 m, Tpu UM onHoro cermenta — 1o 73 M, u 1.4. Ecau UM pacniosioxkeHsl
TaK, 4YTO JUIMHbI JIUHUN cBsI3U Mexy HuMuU u Cb pasusie, To, Haripumep, Tpu UM onHoro cermenra
MOTyT pacnoJjiararbes Ha paccrossHusIX 10 40, 70 u 110 m ot Cb (40 + 70 + 110 = 220).

B 3aBUCMMOCTM OT Ce€4eHHMs MEIHOrO0 IPOBOJHMKA BHUTOM Iaphl MPEIEIbHO AOIYyCTHMAas
CyMMa JUIMH JIMHUM CBS3M OJHOTO CEerMeHTa B MNpPUBEAEHHON BbllIe (opMysie MEHseTcs B
COOTBETCTBUU C TaOIMLIEH:

Tabnuma 9. [lpenensHas cymma JUIMH JIMHUMA CBSI3U OJHOTO CETMEHTA

Jlnamerp Kbl MM | CedeHre UL, MM- [IpenenbHast cymma AjiuH, 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 MpeAETbHbIE JUIMHBI CETMEHTOB SIBISIOTCS
NpUOIM3UTENbHBIMU M3-32 pa30poca XapaKTepUCTHK KaOened U H3MEpPUTEIbHBIX MOIYJIEH.
[ToaToMy B mpoekTe y3ia ydera cieayeT 3aKiabplBaTh 3amac 10 JUIMHE Kalelel, UCIOIb3yeMbIX
U1 MOHTa)ka JTMHUN cBsi3u Mexay Cb u M.

5.5 Moaknro4yeHne 3aneMeHTOB COrnacoBaHUA C NMIMHNEN CBA3M

B cucremuom 6moxke MKTC u B U3MEpHUTENBHBIX MOAYISAX HPETyCMOTPEHA BO3MOXKHOCTH
MOAKIIFOUEHUS DJIEMEHTOB COTJIACOBAHUS C JIMHUEH CBSI3U — COTJIACYIOLIUX PE3UCTOPOB.

Heo0xomuMOCTh MOJKIIOYEHHSI COIVIACYIOLIET0 PE3UCTOpa OIpeleNsieTcs IOJI0KEHHUEM
npudopa (Cb wnmu UM) B nuHumM cBs3u. BxmoueHue pesucrtopa TpeOyeTcs, Korga Mpuoop
PacroJio’KeH Ha OKOHYaHWU JIMHUM CBSI3U U HE TpeOyeTcsd B MPOTUBHOM citydae. [ mpumepa Ha
Pucl5 3nHakoM «+» nmomedeHsl NpubOpsl, HYKJIAIOIIHUECS B MTOAKIIOUEHUH 3JIEMEHTa COTJIaCOBAHMSL.

[ToaxitoueHue COINIACYIOIIET0 pe3UCcTOpa NIPOU3BOAUTCS Ha Iuiargopme (WM IUIaTe)
noakimoueHuss npubopa. ns Cb oH BKIIOYaeTcs NpU YCTAaHOBKE COOTBETCTBYIOIIEH 4acTu
caoenHoro mnepekmodarenss SAl (cm. PuclS5) B momokenume «ONy. Jlnas MM cormacyrommii
pPE3UCTOp BKJIKOYAETCS YCTAaHOBKOW MEpeMbIUKU («pKammepa») Ha KOHTakTel Sl (mpu
WCIIOJIb30BaHUM Kabesel ¢ BOJHOBBIM compoTuBiieHreM okoio 100 Om) wmm S2 (mist xabemnei c
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BOJIHOBBIM corpoTuBieHreM okosio 120 Om). Konraktsl S1 u S2 nnsg UM ¢ TUIOM KOHCTpYKUUU
NS5, 16 u K5 pacnonoxens! Ha muiate nojakiaodenuit (cm. PuclO).

R
MNNATA

MOAKMOHEHUIA
Cb

ceamenm 1

Pucl5. Cxema monkir04eHHs COTIACYIONMIUX PE3UCTOPOB

5.6 TloakntoyeHne AONOSNTHUTENbHbLIX YCTPOUCTB

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

— Paznuunble muaTel pacHIMpeHus, KOTOpble ycTaHaBiauBaroTcs B cioThl XS1 ... XS6
marepuHckoil mnatel (cm. Ilpunoxenue I'). Ilogpobuee — cm. «PykoBoacTBO 10
sKcIuTyaTanuu nepudepuitnbix moayneir MKTCy.

— JHucranumonnsii Crapt/Cron wu3mepeHus pacxona. llo3BosisseT CHHXpPOHM3HPOBAThH
IpoLECC M3MEPEHHs] TEIUIOCUETYMKA M BHEUIHEr0 ATAJOHHOTO  PacxojiomMepa.
CHHXpOHHOE U3MEPEHHE HauMHaeTCs pU nocTymiieHuu Ha kieMMbl «CCly, «CC2» (cm.
[Tpunoxenue J1) miarel noaxitoueHuit Cb nocTossHHOro HanpsKeHUsl BEIMUKUHOM oT 6 B
1o 15 B (B m000¥ MONSIPHOCTH) W 3aKaHYMBACTCS MPHU €ro CHATHH. KiieMMbl HE UMEIoT
raJIbBAHMUECKOH CBS3U € IPYTUMU LEMSAMH TEII0CYETUHKA.

— BroinocHolt nudposoit Tepmomerp. llpenHaznadeH uIsi perucTpaluy TEMIIEpaTyphl
OKpyxammiero Bo3zayxa. IIpencraBiaser coboifi MUKpocXeMy JaTdyMKa TEeMIIepaTyphl ¢
BBIXOJHBIMU JaHHbIMH B (hopmare mmubl [2C. Tlogkmrouaercs (cm. Ipunoxenue 1)
kieMmam «TSCLy», «TSDA», «TGND» u «+5T» miatsl mOAKIIOYEHUN ¢ TOMOIIBIO IBYX
BuTHIX Tap jumHOW 10 100 M. Lemn «TSCL» u «TSDA» npu MoHTaXe HOJKHBI OBITH
pasnecensl 1o PA3HBIM ButeiM napam (Hanpumep, « TSCLy» u «+5T» — B ogHOM BUTOMI
nape, a «TSDA» u «TGND» — B apyroit). Kinemmbl He UMEIOT TajlbBAHHYECKOU CBSI3H C
JPYTMMHU LEMSMHU TEIUIOCUETUNKA, 32 UCKIIOUEHUEM PACIIOI0KEHHON B TOM e KIeMMHON
rpynne kieMMbl «PE», KOTOpyl0 MOHO HCIOJIb30BaTh [UIsl MOJKIIOUEHHUS OOLIero
9KpaHa BUTBHIX Iap.

— Oxpannsiii nuteid. [Hoakmouaercsa k kmemmam «OXP1y», «OXP2» (cm. Ilpunoxenue [1)
iatsl nojkiodeHnit. CocrosiHue nuieida aHaau3upyeTcs B OCHOBHOM OJIOKE U B Cllydae
HapyIIeHUs] KOHTAKTa IMPOM3BOJUTCS 3aluch 00 3TOM B SHEPrOHE3aBUCHUMON MaMSATH
TeriocuéTurka. TakuM 00pa3oM MOKET (UKCUPOBATHCS BPEMsI KaKJIOTO BCKPBITHSA
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IBEpel CiyeOHOro momemieHus, rae ycraHoBieH Cb, 4TO CHMWXaeT CKPBITHOCTH
HECAHKIIMOHUPOBAHHBIX JEHCTBUM HA y3JI€ TEIUIOBOTO YUYETA.

5.7 BknrovyeHue TennocyeTyYnKa

[lepen BKiIIOUEHHEM TEIJIOCUETUYMKA YOEAUTECh B MpaBUIbHOCTU coennHeHud mexay Cb u
BceMu VM. Ilepen MoHTakoM Kabesisi CETEBOro NMUTaHUS yOeAUTeCh B OTCYTCTBUM HAIPSKEHUS B
HeM. Kabenb mpomycTuTe 4epe3 repMoBBOJ B HMkHell yactu koprmyca Cb u 3aduxcupyiite c
MOMOIIBI0 Taliku repmoBBoja. Iloncoenunure xabenb K COOTBETCTBYIOUIMM KJIE€MMaM Ha IjiaTe
noakmoueHud Chb (cm. [punoxenue J1).

BHUMAHMUE! ®a3ublii npoBoa U HyJAeBO pabouuii mpoBoA (B M30JISLUUU KOPUYHEBOTO U
cuHero 1mpeta no pekoMmenmanusiMm MOK) monkirouaiiTe K cpeqHed W MpaBOM KIEMME, HYJIEBOM
3aIUTHBINA TTPOBOJI (B KENTO-3€TIEHOMN U30JISIITUN) — K JICBOU KIIEMME.

Jljig moJicoeIMHEeHus MPOBOJIOB HEOOXOMMO 3aYMCTUTh U30JISIIMIO HA JUIMHY 10 MM, HaXaThb
Ha KHOIIKM, BBICTYyMNAIOIUE HAJl 3aKMMaMH, BCTaBUTh MPOBOJA B OTBEPCTUS C HHUKHEH CTOPOHBI
3aKMMOB U OTILYCTUTh KHOMNKH. [Ipocnenure, uToOBl OrojieHHast 4acTh POBOJA HE BBICTYyIAja U3
3akuMa. g guxcanuu kabemnst UCHOJIb3YHTE MIIACTUKOBYIO CTSKKY, IPOJIEB €€ Yepe3 OTBEPCTHS
Ha TUIaTe MOAKIIOYeHUH. J(omoTHUTENbHO, Kabelb, TU00 3alUTHBIN pyKaB, HAJACTHIM Ha KaOeb,
MOJKET OBITh IPUTSAHYT CTSKKAMU K IIJIaHKE, paclojIoKeHHOU Ha HukHel crenke Chb.

Y6emurech, uto Tym6Iep cereBoro nutaHuss Cb, pacmosioKeHHBIM HA TUIATE TTOKIIOUEHUN,
YCTaHOBJIEH B HIDKHee MoJiokeHue. [IpoBepbTe HAAEKHOCTD MOAKIIOUEHUS IPOBOAA 3a3€MJIEHUS K
muHe 3azemiieHust U K kopnycy Cb. Ilocne BbINoiaHEHHSI MPOBEPOK M YCTPAHEHUS BBISBICHHBIX
OTKJIOHEHUI MOXHO MOJaTh HAINPSHKEHHE CETEeBOr0 NMUTaHMs B JIMHUIO 3anuTku Cb u ycraHoBuTh
TyMOJIep CeTEeBOTO MUTAHMSI B BEPXHEE M0JIOKECHHUE.

[Ipu 3TOM JOTKEH BKIIOYUTHCS CBETOAUOJ ® na muneBoit nanenu Cb, a Takxke 3acBeTUTbCA
mucie. Ha nucruiee mosiBUTCS MHpOpManuss O TEKYLIIMX @apaMerpax TeIIoBOro yuyéra.
[leperpy3ka B 1000M M3 KaHAJIOB JUHHUM CBSI3U (Hampumep, npu KOPOTKOM 3aMbIKaHHH TPOBOJIOB

BUTOM Maphl) JUATHOCTUPYETCS BKIIOUEHUEM CBETOUO/IAa CO 3HAYKOM ﬁ Ha juneBoi nanenu Cb.

WNHukatopaMy Hanu4us HANPSKEHHS B JIMHUM CBSI3M Ha ctopoHe MM cirykar cBeTononsl,
pacnoJjio’keHHble Ha IuiardopmMax/miartax nojaxitoueHui. [Ipu oTcyrcTBUM CBEYEHMs] CBETOAMOJA
IIPOBEpPhTE LENOCTHOCTh JUHUM cBsizu Mexay Cb u UM, HanéxHOCTh MOAKIIOUEHUS MPOBOJOB
BUTOW IApbI, OTCYTCTBUE 3aMbIKaHWW, BBINOJHEHUE OTPAHWYEHUN HA JUIMHY JIMHWU CBA3U. [lpu
HOpMasbHOM pabore UM HMHIMKATOp CBETUTCS OPAaHXKEBBIM ILIBETOM, Ipu Hepaboraromem MM —
3eneHpIM.  KpacHoe WIM  IyNbCHPYIOIIEE  OPAaHXKEBO-KPACHOE  CBEYEHHE  CBETOAMOAA
CBUJETEIBCTBYET O HEJIOCTATOYHOM HAIPsDKEHUU (TPOBEPHTE JOMYCTUMOCTD JUIMHBI JIMHUU CBSI3U
o Tabnure 9).

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

MonTax Bcex snekrpuueckux coeauHeHud Cb-05 mpow3BOAUTCS € TOMOINBIO TIIATHI
MO IKITFOYEHUH, HaXO e Cs B HIDKHEM OTCEKEe OCHOBAHMS
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KiiemmHBIE pa3zbeMbl Ha ATOM IJIaTE TIPEHA3HAYCHBI [T TIOAKIIFOUYEHHS (CJIeBa HAMPaBO):

XP1 — kabensa cereBoro nutanus ~220B (mis Bapumanta Cb-05-BI1 co BcTpoeHHBIM
agantepoM mnuTaHus Ha =24B). KonrtakT 3amutHOrO 3a3emisienus paszbema XPl
JIOTIYCKAeTCsl HE MOJKII0YaTh;

XP2 — xabens nutanus =24B (m1s Bapuanta Cb-05-0 npu ucrnonb30BaHUM BHELIHETO
ajanrtepa nutanus). HanpsbkeHue ¢ BpIX0/la BHEIIHETO CETEBOIO ajanTepa MoJaeTcsl Ha
KOHTaKThbI pazbeMa XP2 B 1110001 MOJIIpHOCTH;

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

XP7 — xabens uaTepdeiica RS-485;

XP3 u XP4 — kabGenss s mepenayd UMIYJILCOB OT MpeoOpas3oBaTesie pacxoja ¢
UMITYJIbCHBIM BBIXOJIOM ;

XPS — curnana Crapt/Cron i CHHXPOHHM3ALMM TEIUIOCUETYMKA U 3TaJOHHOMN
YCTaHOBKH MPU IPOBEJICHUH TOBEPKHU.

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

Muxkponepekmtodarenb SA3  sBisercs «MOHTaXHBIM» — 3alIUTHBIM — [E€PEKIIIOUATENEM,
IperoTBpalaomm (B nonoxeHnu «ON») n3MeHeHue HaCTPOEK TEII0CUeTUHKaA.

MonTax kabeneit He0OX0IUMO TPOU3BOIUTH B CIEAYIOIIEM MOPSIJIKE:

CHSTBH KPBIIIKY OTCEKA TUIaThl MOAKIIOYCHUH, OTKPYTUB 4 BUHTA;

MPOMYCTUTh KaOenu dYepe3 TepMOBBOJIbI, PACIOJIOKEHHBIE B KPBIIIKE OTCEKA IJIAThI
IO JKJTIOYCHHIA,

CHSITh COOTBETCTBYIOIIME KIEMMHBIE PO3ETKH U TOJCOCAMHUTh K HUM BBIBOJBI Kabemnein
COIJIACHO CXEME COCAMHEHUH TEIIJIOCYCTUHKA;

BCTaBUTH KJIIEMMHBIE PO3ETKH B X MOCAIOYHBIC MECTA;

BKJIFOYUTH MTUTAHNE, HACTPOUTH U MIPOBEPHUTH padOTy TEIIIOCUCTUNKA,

BBIKJIFOYUThH ITUTAHHUE;

PaBHOMEpPHO BBHITSHYTh HapyXy KaOelw, OJHOBPEMEHHO MOATITUBAS KPBIIMIKY OTCEKa
MIJIATHI TIOJKITIOUEHUN K €€ MOCaJOYHOMY MECTY, OCTaBJIsisi BHYTPU MHUHUMAIBHYIO 4acTh
Ka0eeit;
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3aKpENUTh KPBIIMIKY OTCEKA TUIATHI TIOIKJIFOYCHU Ha OCHOBAHUH YETHIPhMSI BAHTAMU;
3aKpyTUTh TalKH TEPMOBBOJIOB, obOecmeunB QuUKcauio Kabened W TepPMETHYHOCTH
BBO/IOB.

[Ipu nemoHTa)ke kabesel cienyer NpUAEPKUBAThCA CIEAYIOIIEro NopsaKa:

BBIKJIIOUUTH IUTAHUE TETJIOCUETUHKA,
OTKPYTUTb raiiku, GuKCHpyrolue Kabeau B repMOBBOAAX;

OTKPYTUTb YETHIPE BUHTA, KPEISAIINE KPBIILIKY OTCEKA IJIaThl MOAKIIOYCHUI;

PaBHOMEPHO MPOTAJIKUBAsi KaOEIU BHYTPb KPBILUIKU, OTBECTH KPBIIIKY OT €€ [10Ca0YHOTI0
MECTa;

BBIHYTh KJIEMMHBIE PO3ETKH, K KOTOPBIM IOJICOEIMHEHBI Ka0eu;

OTCOEJAMHUTD BBIBOJIbI KaOEJIeil OT KJIEMMHBIX PO3ETOK;

BBIHYTh 0CBOOOIMBIIIMECS KaOeIu U3 OTBEPCTUI T'€pMOBBO/IOB;

3aTSAHYTh T'aliKU T€PMOBBOJIOB, YCTAHOBUB MPEIBAPUTEIHHO B UX OTBEPCTUE MOAXOAAIIUI
OTPE30K MACTUYHOIO KI'yTa KPYIJIOrO CeYeHHUs], sl O0ecrieueHus: FTepMETUYHOCTH TOCTIe
yAQJICHUs KaOes;

YCTAaHOBUTb Ha MECTO KPBILIKY OTCEKA IUIaThl MOAKIIOUEHUN U 3aduKcUpoBaTh ee 4-Ms
BUHTaMHU.
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6 OcoOeHHOCTU Ucnonb30BaHUA TenrnocyeTyYnKa

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» (Jajiee 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.

Oco0ennocTH ucroiab3oBanuu rertocueTanka MKTC:

1)

2)

3)

4)

Omun Teruocuetdynk MKTC mosxeT oOcmyxuBath OoT 1 10 4 HE3aBUCUMBIX Y3JI0B y4eTa.
V3en yuera (YY) — dyHKIHOHAIIBHAS YaCcTh TEIUIOCYETUNKA, IPEIHA3HAYCHHAS ISl yueTa
TEIUIOBOM SHEPTrUM M MApaMETPOB TEIJIOHOCUTENST B OJHOM TETUIOBOM cHUCTEME (CHCTEME
OTOIUICHUSI, CHCTEME TOPSYErO BOJOCHAOKECHUS U T.T.).

Jlyist pacdeTa TEIUIOBOM PHEPTUU B KKIOM Y Y TEIUIOCYETUYUKA MCTIOJIB3YIOTCS 3HAYCHUS
pacxoJIoB, JaBJIEHUHN U TEMIIEpATyp TEIUIOHOCUTENS He OoJiee 4eM B TPEX TpyOOTpoBOIaX:
OJIHOM TIOJAFOIIEM, OJTHOM OOpPaTHOM W OJIHOM TMOJIUTOYHOM, a TaK)Ke — TeMIlepaTypa 1
JTABJICHUE XOJIOJHOM BO/IBI.

Ecnu nnst pacdera TEruioBOl SHEpruM B KakoM-1MOO KOHKPETHOM cxeme ydera
WCIIONB3YIOTCA TMapaMeTphl (pacxoj, JaBJICHHE H TEMIIEpaTypa) MEHee dYeM TpEX
TpyOOIIPOBOIOB, MapaMeTPhl OTCYTCTBYIOMIETO TPYOOIIPOBOIAa MOTYT MCIIOIB30BATHCS IS
ydeTa pacxoja, [aBJICHHUS ¢ TEMIEpaTypbl BOJbI B JIIOOOM JOTMOJHUTEIHHOM
TpyOOIIPOBOI€, HAIIPUMED, B CUCTEME XOJIOTHOTO BOJIOCHAOKEHHUS.

Ecnu OoTCYTCTBYIOT TIEpBUYHBIC TPe0oOpa3oBaTeId TEMIEPATyphl W/HIW JABJICHUS HA
KakoM-1100 TpyOOmpoBOJie, Ui pPacyeTOB MOTYT HCIIOJIb30BAaThCS  JOTOBOPHBIC
(mporpamMMuUpyeMbIe) 3HAUCHHS TEMITEPATYPhI M JIABICHHSL.

6.1 ®dopmynbl pacyeTa TeNNOBOW 3HEpPrMu y noTpedurtens

OO6mrast cxema y3na ydera y MOTpeOUTENsl TEIUIOBOM PHEpruM mpezictaBieHa Ha Pucl6, Ha

KOTOPOM

B INPSIMOYTOJBHBIX PAMKax yKa3aHbl DAapaMmMeTpbl TEIUIOHOCUTENS B KaXJIOM U3

TpyOOIIPOBOIOB, KOTOPbIE HEOOXOAUMO U3MEPHUTD MIPH pealn3aliy y3ja yuera.
Jlis 5TOM cxeMmbl B TEIUIOCYETUMKE MCIOJB3YyeTCsl cienaymoomas ¢opMmyna ais pacuera
KOJIMYECTBA TEIUIOBOI SHEPrUH, MOJIYYeHHONU NOTpeOUTENeM:

rac

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

Q — rerutoBas sHeprus B ['ka;

M — macca BoJbI B T, ompe/eliieMas UHTETPUPOBAHUEM 3a OTYETHBIN IEPUOJI MAacCCOBOTO
pacxona Gy B TpybomnpoBoae. Gy Beraucisercs o popmyne: Gvy = Gy * p(t, P), roe p —
IUIOTHOCTh BOJIBI, ONIpEAeNseMas MO TeMIepaType U JAaBJIECHHUIO B COOTBETCTBYIOLIEM
Tpybomnposoe B cootBercTBUU ¢ 'CCCJL 98-2000;

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

UHIEKCHI 0003HAYAIOT:
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1 — mogaroruii TpPyoONpPOBOI,

2 — oOpatHbIil TPyOOTIPOBO,

— 3 — MOANMUTOYHBINA TPYOOTIPOBO/I,

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

lopstuee BomocHaOxkeHnE

[Momaromuii TpyGomIpoBOXI
Otomnnenue

Gvit1 Pi

OOGpartHsIii TpyOOIIpOBOX

Gv2t2 P2

[ToanuTouHBI TPYOOIIPOBO

Gv3t3 P3

[Tapametpbl X0moaHO# Bozbl: | tXB PXB

Pucl6. OGmias cxema y3na ydera y moTpeOuTes

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

[Ipy HE0OXOIMMOCTH, B CHCTEMax TEIUIONOTPEOICHHs, BMECTO H3MEPSEMbIX 3HAUCHUI
TEMIIepaTypbl U JaBJICHUS XOJIOJAHOM BOJbI, JAOMYCKAETCS HCIIONb30BaTh NOCTOSHHbIE 3HAYEHUS,
YCTaHOBJIEHHBIE II0 JIOTOBOPY C TeIUIOCHaOkarolleld opranusauueid. B stom ciydae TteruioBast
SHEprus, pacCuuTaHHas TEIJIOCUYETYUKOM, MOXKET KoppekThpoBaThcsi B coorBercTBuu ¢ 'OCT P
8.592-2002 st ydera OTKIOHEHHUS TIOCTOSHHOTO 3HAYEHMSI SHTAJIBIIMK XOJOJHOW BOJIBI,
UCII0JIb3YEMOT0 B TEIJIOCUETUHKE, OT (PAKTUUECKOI0 3HAUEHUS SHTAJIBIINN HA HCTOYHUKE.

bonee moapoOHO HacTpoiika 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 y3jia ydera Ha MCTOYHHMKE TEIUIOBOW SHEpPruM mnpejactaBieHa Ha Pucl7. s
TakOW CXE€Mbl B TEIUIOCUETYHKE HCIOJb3yeTcs cieayrouias ¢opMyna s pacuera KOJIMYECTBa
TEIUIOBOM DHEPrUH, OTIYIIEHHON UCTOYHUKOM TEIJIOBOM SHEPTUU:

Q=M1*h1—M2 *hz—M:,*hXB (2)

[Ipumenenne »TOi GOpMyYIBI BO3MOXXHO W B CJIydasx, KOrJa OTCYTCTBYET OJHMH U3
npeobpasoBateneir pacxoma. Ilpu 3Tom Hemsmepsemas Mmacca (mobas w3 M;, M, wim Mj)
PACCUYUTBIBACTCS U3 COOTHOIIICHUS:

Mi=M;, +M;j; (3)
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 y3Ja ydeTa Ha MCTOYHHUKE TEIUIOBOW SHEPruu pacxojibl B
oaromieM, 0OpaTHOM M MOAMUTOYHOM TPYOOIIPOBOJIE CBA3AHBI MEXIY cO00M cooTHomeHueM (3).
TonbKo B 3TOM citydae i pacdeTa TeIIOBOUM SHEPTHH mpuMeHnMa dopmyina (2).

B mpoTHBOIOJIOKHOCTH 3TOMY, B CXEME€ y3/1a ydera y MOTpeOuTeNsl TEMJIOHOCUTENb B
MOANUTOYHBIN TPYOONpPOBOJI OTOMpAETCs CHApYXM KOHTypa TEIIONOTPeONIeHUsI, HAaXOAIIerocs
MeXy TOUYKaMU M3MEpPEHHs pacxo/ia B MOJaroieM U 00paTHOM TpyoorpoBoax. [loatomy B cxeme,
cooTBeTcTBYMOMIIEN Prucl6, pacxoa B MOANUTOYHOM TPYOOIIPOBOJIE HUKAK HE CBSI3aH C pacXxoJaMH B
Mo JaroIeM U 00paTHOM TPyOOIIpOBOIAX.

6.3 ANropuTm HakonneHust UHTerpaTopoB U pacyeTa cpeaHnX
Temnepartyp

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

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

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

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

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

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

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

IIpu pacdere cpenHux Temmeparyp (3a 4ac, CyTKH, MECSI) MCIOJb3YEeTCs OCPEJHEHUE C
BECOM, PaBHBIM MHOXHUTENO (Macce) IpU COOTBETCTBYIOIIEH SHTAIBINUU B (OPMYJI€ BBIYUCICHUS
TEIIOBOM sHepruu. bnarogaps sTtomy, cymMmapHOe KOJMYECTBO TEIUIOBOM SHEPruu 3a Jiro0oit
nepuo/ (4ac, CyTKy U T.J1.) MOXKET ObITh paccuuTaHo 1o gopmynam (1), (2) npu noacTaHOBKE B HUX
CYMMapHbIX MAacCOBBIX pacxoJ0B TEIUIOHOCUTENSI 3a pacyeTHbIM MEepUOJ M DHTAJIbIUMH,
paccuMTaHHBIX O CPEIHEB3BEIICHHBIM TEMIIEpaTypaMm 3a TOT K€ MEPHOJ.
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7 HacTtpouka TennocyeTymka

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

71

Cxembl y4yeTa TEennoBou dHeprmm n pacxoana soabl

B remocuerunke npuHsATa ciaeayromas KiaccuuKaims CXeM ydera:
— Pacxogomepsl — TEIUIO HE BBIYUCIISIETCS, CXEMa BKIIKOYAET 10 3-X pacxo0MEpOB;

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

Ta6muma 10. ®opmynbl BEIYUCICHUS TETUIOBOM YHEPTUHU

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

— cHUCTEMA TEIUIOCHAOKEHUS.

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

[Ipumeuanus k Tabnuue:
«—» — O03HAYaeT, YTO COOTBETCTBYIOLIMH pacxoj] HE y4yacTBYeT B (OopMyJie BbIYUCICHUS
TEIJIOBOM YHEPIUU;

«+» — 03HAYaAET, YTO COOTBETCTBYIOIIUMA PACX0]l YIaCTBYET B (hOpMYIIE;
«[+]» — 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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«[+ Ms*(hs—hy;)]» — KBamipaTHBIMU CKOOKaMHU BBIJICIICHO ClIaraéMoe, KOTOPO€ YUUTHIBACTCSA
TOJIBKO B CiTy4ae, Korja M3 ydacTBYyeT B BBIYMCIIEHUH TETUIOBOUW SHEPTUH.

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

[IpuBenennas kinaccudukauus cxem ydera («TynuxoBas», «3akpbiTas» M T.J.) YCIOBHa U
ABJIIETCS, 110 CYTH, OJTHUM M3 I1apaMeTPOB, C MOMOLIbI0 KOTOPOro BbIOMpaeTcs (opMysa pacuera
TEIUIOBOM SHEPruu IpHU HACTPOMKE MapaMeTpoB y3ia ydeTa. Jpyrumu mapamerpamu Ajs BbIOOpa
(bopMyJIbl ABIISIOTCS 3HAYEHUS NMPU3HAKOB «YUYacTUE Pacxoa B BbIUKCICHUH TEIUIOBOI SHEPTUN».
Tak, Hanpumep, st cxembl «McTOYHHMK» BO3MOXKEH BBIOOpD W3 4 BapuaHTOB ISl (OpPMYIIbI
BBIYMCIICHUS! TEIUIOBOM SHEPrUM B 3aBUCUMOCTU OT KOHKPETHOM KOHQUrypanuu y3ja ydera
(ycTaHOBKM ABYX MJIU TPEX pacXxoJAOMEPOB), COOTHOLIEHHS pacXoJ0B 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 Taxke (HaunHas ¢ Bepcuu 110 temnocuerunka 2.52 nis BapuaHTa
Cb-04 u Bepcuu 5.10 qys Bapuanta Chb-05) pacxoaa apyrux ®UAKOCTEH, ra30B U 3JIEKTPOIHEPTHH.
TemnnoBast sHEPIUs B 3TON CXEME HE PACCUNUTHIBACTCS.

Pacxon BOBI M )KUAKOCTEN C TOMYCTUMOM YAEIBHOMN 3JIEKTPUYECKON TPOBOIUMOCTBIO MOKET
U3MEPATBCA KAk dJJIEKTPOMarHUTHBIMM  pacxogoMmepamu Tuna MI21, Tak u apyrumu
pacxogoMepamMu C MMIYJIbCHBIM BBIXOJOM. PacxXoj MHBIX JKMIKOCTEW, ra30B U 3JIEKTPOIHEPTUU
JOJDKEH H3MEPAThCA COOTBETCTBYIOIIMMHU PACXOJOMEPAMHM WM CYETYMKAMH C HMILYJIbCHBIM
BBIXOJIOM.

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

JIist ra3a ¥ DJIEKTPOSHEPTHM PErUCTPUPYIOTCSA TOJIBKO HMHTErPAJIBHBIE PACXOJbl YKa3aHHBIX
pecypcoB B M° 1 KBT*4 COOTBETCTBEHHO.

Cxema y371a y4yera 3TOTO THIA JJIs BOJBI U KUJIKOCTEH MPEICTaBICHA HA PUCYHKE:!

[lepBslii TpyOOIIPOBO
2
Bropoii TpyOonpoBoj

o e

Tpetnii Tpybo1ipoBoa

Pucl8. Cxema yuera «Pacxonomepbi»

Ha sTom pucyHke, Tak k€ Kak ¥ Ha CJIEAYIOIMHUX, OygeM BMecTo Ha3BaHmid «llomarommiiy,
«O0patubii» u «l[loanurounsiit» ncnosib3oBath Ha3zBaHusa «llepBblity, «Bropoii» u «Tperuit» ans
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TpyOONIpOBO/IOB, MapaMeTpbl KOTOPBIX (pacxol, TeMmIeparypa W [aBj€HHE) HE YYacTBYIOT B
BBIYMCIICHUH TEIJIOBOM Heprun. HeoOsa3aTenbHble KOMIIOHEHTHI Ha CXeM€e 00BEIEHbI ITYHKTUPOM.

[Ipu peructpanuu pacxoJ0B ra3a /WK 3JIEKTPOIHEPTHU KOJIMYECTBO TPYOOIIPOBOJIOB, B
KOTOPBIX H3MEpSIOTCA W PETUCTPUPYIOTCS IMapaMeTpbl BOABI WIH KUIKOCTH COOTBETCTBEHHO
yMeHbIIaeTcs. MaKcUMalbHOE KOJHYECTBO PETHCTPUPYEMBIX pPACXOM0B (KUIKOCTH, Taza M
3JIEKTPOIHEPTUHN) B OJTHOM Yy3JI€ y4E€Ta PABHO TPEM.

7.1.2 Cxema y4yera « TynukoBas»

JlanHasi cxema IpHUMEHSIETCS B CUCTeMaX TEIUIONOTpPeOJIeHUs B Clydae, €clid OTCYTCTBYET
oOpatublii TpybompoBoa. Ilapamerpsl ¢ uuaekcom 2 (Gya, ty, P2) mpum srom moryr nubo
OTCYTCTBOBaTh, JUOO HCIOIB30BATHCS JJISl ydeTa pacxoja, JABJICHUS M TeMIlepaTypbl BOJIbl B
J000M JIOTIOJHUTENBHOM TPYOOINIPOBOJIE, HE Y4YacTBYSl B BBIYHUCICHUHM KOJUYECTBA TEIUIOBOM
SHEPruM (Harpumep, 3TO MOKET ObITh pacXoJ BOJbl B CUCTEME XOJIOAHOTO BOJIOCHAOKEHUS).

OO6mras cxema y3ja ydera 3TOTO THIIa IPEICTaBJIeHa Ha PUCYHKE:

[Tomarommmii TpyOOmIpoBOI

—pi—fo T —P

- Bropoii TpyGomposon

. [TonnuTounsIil TpyOONIPOBOA

—Pr—cor}—

[TapameTpsl X0101HOM BOABL: | txB PXB

Pucl9. Cxema yuera «TynuxoBas»

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

Q = My *(hi—hys) + M3*(h3—hys),

Ecnu nmoanuTouHblii TpyOONPOBOJ OTCYTCTBYET, TO TEIJIOBAsl SHEPrUsl PACCUUTHIBAETCS 110
dbopmyre:

Q = Ml *(hl_hxn)-

B stom cimyuae mapametpsl ¢ unmekcom 3 (Gys, t3, P3) moryr nubo oTcyrcTBOBaTh, MO0
WCII0JIb30BAThCS JUISl yUeTa ImapaMeTpOB BOJBI B €IE OJHOM JOIOJHUTEIHFHOM TPYOOIIPOBOJIE, HE
yqaCTBYSI B BBIYHUCJIICHUHU KOJINYCCTBA TGHJ'IOBOI)'I 3HCpFI/H/I.



Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu 49

7.1.3 Cxema y4yera «3akpbITas»

JlaHHasi cXxema TPUMEHSIETCS B CHUCTEMax TEIUIONOTPEeOICHUsI B CiIydae, €CIH OTCYTCTBYET
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTessiMA pacxoja Ha MOJNAIOMIEM |
obpaTHOM TpyOOMpoOBOAaX, T.€. cumTaercs, uro M; = M,. OOmuii Bua y3na ydera Juisl JaHHOM
CXEMBI TIPEJICTABJICH HA PUCYHKE!

[Tomarormmii Tpy6OIIpoBOT
OTomieHue
Gvit1 P

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TonnuTouHbi TPyOOIPOBOA

Gv3t3 P3

- [TapameTps XomoaHO# Bozbl: | tXB PxB

Puc20. Cxema yuera «3akpbITas»

TenoBas sHEPrUsl paCCUUTHIBACTCS IO OJHOM U3 IBYX SKBUBAJIEHTHBIX (OPMYIL:

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

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

Ecnu noanurouHslil TpyOONIPOBOI OTCYTCTBYET, TOT'/1a UCIOIB3YIOTCS (POPMYJIBI:

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

a mapametpsl ¢ uHaekcoM 3 (Gys, t3, P3) Moryr nmbo oTcyTcTBOBaTH, JIMOO WCIIOIB30BATHCS IS
yduc€Tta IMmapaMEeTpOoB BOAbI B JOIIOJHUTCIBHOM TPY6OHp0BOI[€, HC Y4YaCTByAd B BBIYHUCICHUU
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KOJIMYECTBA TEIIOBOW 3HEpruu. B 3TOM citydae Takke OTCYTCTBYET HEOOXOIUMOCTh B U3MEPEHHUU
(;Tm60 3a1aHUU IPOTPaMMHUPYEMBIX 3HAUCHHH ) TEMITEPATYPhI U AABIICHHS XOJIOIHOM BOIBI.

[To cormacoBanuio ¢ »HEProcHaOXaroliel OpraHU3aIKMEel MOXKET OTCYTCTBOBAaTh OAWH W3
npeoOpas3oBarenieil pacxoja Ha MOJAONIEM MWIM OOpaTHOM TpyOONpoBoJax (HE3aBUCUMO OT
HAJIMYHSI WM OTCYTCTBHUS B CXeM€ MOMUTOYHOTO TpyoomnpoBoaa). Hanmpumep:

[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 BXOJUT U3MEPSIEMbIH PACcXO/l.

7.1.4 Cxema ydera «OTKpBITAf»

JlarHasi cxema MPUMEHSETCS B CHCTEMax TEIUIONOTPEOICHHS B CiTy4ae, KOTJa CYIIECTBYET
pa3dop TEIUIOHOCHTENS Ha YYacTKe MEXAy IpeoOpa3oBaTesisiMA pacxoja Ha MOJNAIOMIEM U
obpatHOM TpyOompoBoaax. OOmIMil BU y3J1a yueTa Jisl JAHHOW CXEMbI TIOKa3aH Ha PUCYHKE:
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lopsiuee BomocHabxeHME

[Tomarormmii Tpy6OIIpoBOT
Otoruienue

Gviti P1

Ob6patHblit TpyOOIPOBOJ

Gv2t2 P2

[TonnmuTouHsi TPyOOIPOBOL

Gv3t3 P3

[TapameTpsrl X0n04HOM BOABL: | txB PXB

Puc22. Cxema yuera «OTKpbITas»

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

Bo BTOpoM ciydyae mapamerpsl ¢ unaekcom 3 (Gys, ts, P3) moryr nmbo oTcyrcTBOBaTh, TM00
WCIIOJIb30BAThCS JIJIsl yYeTa MapaMeTpoOB BOJBI B JTIOOOM JOTMOJHUTEIHHOM TPyOOTIpOBOiE (B T.4. B
I'BC), He ydacTBYs B BBIYUCIICHUH KOJMYECTBA TEIJIOBOM 3HEPruu.

Pacuer TemnoBoil 3Hepruu Mo ykasaHHbIM (OpMyiIaM KOPPEKTHO OCYIIECTBIIAETCS TAaKXKe B
TaK Ha3bIBAEMBIX «JIETHUX» pexumax pabotsl cucreM ['BC ¢ nupkynsauuei, koraa Boja Mo1aeTcst
10 OJJTHOMY U3 TPyOOIIPOBOIOB MJIM MEHSETCSl HallpaBJieHUE TI0TOKa BOJIbI B TpyOax.

Hanpumep, nycte B IITaTHOM pekuMme pabOThl, KOTAA M0Jiaya BOJbI OCYIIECTBISETCS I10
nojammeMy (mepBoMy) TpyOOmpoBOJy, a BO3BpaT BOAbl — IO OOpaTHOMY (BTOpPOMY)
TpyOOIIpOBOIY, pacueT NOTPeOIEHHON TEIIOBOM 3HEPruu OCYILECTBIsAETCs 0 (hopMyIe:

Q = Ml * (hl - hxn) - MZ * (h2 - hxn)-



52 Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu

Ecnu B netHem pexume nepekpbIBaeTcsi 0OpaTHBIA TPyOONpPOBOJ, TO TEIUIOCUETYHK (IIpH
COOTBETCTBYIOIICH HACTPOHKeE) GUKCUPYET HYAEBOU pacxos Boabl Gyz 1O 3TOMY TPyOOTIPOBOIY U
(aKTUYECKH pacCUUTHIBAET NOTPEOIECHHOE TEIUIO MO (hopMyIe:

Q = Ml * (hl - hxn)-

Jlnst peanmu3aliil TaKOTO TIOBEACHUS TEIUIOCUETYMKA JOCTATOYHO, YTOOBI B HACTpPOMKE
nmapaMeTpoB pacxo/ia Mo 00paTHOMY TPYOOIIPOBOIY MPH PacX0e MEHbIIIE MUHIMAIBHOTO (2 TaKkKe
IIpHU MYCTOU TPYyO€) HUCIOIBb30BANIOCH «JIOTOBOPHOE» 3HaUeHHE pacxoia, paBHoe (. ViMeHHO Takue
napaMeTpbl yCTaHABIMBAIOTCA IPHU CTAaHAAPTHOM HAcTpoike y3ia ydyera (cM. MyHKT «9.2.3.3
CrannmapTHas HaCTPOIKay).

Ecmu nepekpriBaercs nonatomuii Tpyoornpooa (Gyy = 0) u mogavya BOIbI OCYIIECTBISIETCS
1o oOpaTHOMY TPyOOTIPOBOTY, TO TOTPEOICHHOE TEIJI0 PACCYUTHIBAETCS 10 (popmyre:

Q=—M; * (hy — hyy),

Tak kak mpu 3ToM pexume pacxon Gy u macca M, oTpuuaTenbHas, TO pacCUUTaHHOE
KOJIMYECTBO TEIJIOBOW SHEPrUuM OyJIeT UMETh MMOJI0KHUTEIbHBIN 3HAK.

[Ipu GonpiioM pazbope BOJbI NOTPEOUTENEM, MOKET BO3SHMKHYTh CHUTYyallMs, KOI/a Iojayda
BOJIBI OCYIIECTBIIAECTCS MO obomM TpyOompoBogam (pacxon Gy u mMacca M, OTpHIATEIIbHBIC).
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 Teriocyerynka. OIHaKo, M3MEpUTEIbHBIE MOJYJIH, KOTOPBIE HCIIOIB3YIOTCS B
TaKWX CIydasX, JOJDKHBI MMETh PEBEPCHBI PEKUM [0 KaHAIy pacxoja, T.e. JOJDKHBI OBITh
MPOKAJIMOPOBaHbl Ha TPOJIMBHOM YCTaHOBKE [UIsi OOOMX HaIpaBJIeHUH IMOTOKa BOJBI (CM.
[Tpunoxenue b). Kpome Toro, npu HacTpolike y3ia ydera AOJKEH ObITh pa3pelleH peBepc MOToKa
st kaHaina Gv cOOTBETCTBYroOIIEro TpybompoBonaa (cMm. pazgen «7.3.4 IlapameTpsl HacTpOMKH
KaHAJIOB y371a yueTay). JlJs ynmpoIeHus: COOTBETCTBYIONIECH HACTPOUKH, €ClTi TpeOyeTcs pa3peiiuTh
peBepc MOTOKa MO OOparHOMY (BTOpOMY TpyOOIPOBOIY), B MEHIO TEIUIOCYETYMKA HMEETCS
KoMmaHaa «CTaHmapT, peBepc G2» (cM. pasnen «9.2.3.3 CranmapTHas HACTPOUKAY).

7.1.5 Cxema yuera «ACTOUYHUK»

JlanHasi cxema ydera MPUMEHSIETCS IS BOJSIHBIX CHCTEM TEIUIOCHAOXKEHHUs (Ha MCTOYHUKE
TeI10BOM »Heprun). OOmuid BU y3/1a ydeTa AJI JaHHOW CXeMBbI MIOKa3aH 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 TeminoBoil »Hepruu BblUMcaseTcs 1o ¢opmyne (2) U ee IPOU3BOIHBIM,
MOJIYYEHHBIM U3 COOTHOLIEHUS M) = M, + M3 :

Q =M;*h; — My*h; — Mz*hy, )

Q = Ml*(hl_hxn) - MZ*(hZ_hXB) (2.1)
Q = Mz*(h]-hz) + M3*(h1—hm) (2.2)
Q = M]*(h]-hz) + M3*(h2—hm) (2.3)

Takum 00pa3om, €ciau YCTaHOBJICHBI BCE TpU MpeoOpazoBaTessi pacxoja (Ha TMOJAOIIEM,
00paTHOM U MOANMUTOYHOM TPYOOIPOBOJaX), A (POPMYIIbI BHIYMCIEHUS TEIUIOBOI SHEPTUHU MOTYT
OBITh UCIOJIB30BaHbI MMOKa3aHus 1100 Beex Tpex [IP, nnbo nokaszanus ar000# napel U3 HUX.

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

OO6parsblit TpyOOIpOBOJ

TloanmuTouHbIA
TpyOOIPOBOA

XomnogHas BoJa,
HCIIOJIb3yEMas IJId IMMOAIMNTKH

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

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

Ecnu B KOHKpETHBIX YCIOBHUSX HUCTOYHHMKA TEIJIOBOM 3HEPTUM HapaMeTpbl XOJIOAHON BO/IbI
(txs, Pxs) COBIamaroT C COOTBETCTBYIOUIMMH IMapamMeTpamMu MOANMUTOYHOTO TpyOompoBona (t3, P3),
JUI. U3MEPEHHUs SHTAIBIIMM XOJIOJHON BOJbI MOXET HCIOJIb30BaThCS M3MEPHUTEIbHBIA MOIYIIb,
CTOSIILIMI Ha MOAMUTOYHOM TPyOOIIPOBOAE (3TOT MOJIYJIb B CXEME yueTa HCIOJb3YyeTCs JBAXKIbI, KaK
YCTaHOBJIEHHBIN HA MOJIUTOYHOM TPYOOIIPOBOJIE U KaK YCTAHOBJICHHBIN Ha XOJIOIHOM BOJIE).

IIpu orcyrctBun IIP Ha mnoanutoyHoM TpPyOONpPOBOAE OTHAAAET HEOOXOAUMOCTH B
M3MEpEHUU TeMIlepaTypbl U JaBJIEHHS Ha 3TOM TpyOompoBoje, T.K. hs He BXoauT B (opmyiy
BBIYMCIICHUS KOJIMYECTBA TEIJIOBOW SHEPruu il cucteMbl TemocHadxkenus. ([lapamerpsr t3 u P3
HEO0OXOIMMbI B JAaHHON cXeMe TOJBKO il pacueTa maccoBoro pacxona Gys mo o0beMHOMY,
u3mepsieMomy I1P). MI3amepenue napameTpoB X0JI0OHOM BOJIbI B 3TOM cilydae 0053aTelbHO.

7.1.6 Ilpumep y3Ja y4dera ¢ cucremamu oromjiennsi u I'BC

Kak yxe ormeuanoce, knaccudukamus cxeM ydera («TymukoBas», «3akpbiTas» U T.1.)
YCIIOBHA W SIBJISICTCS JIUIIH OJHUM W3 ITAPaMETPOB, C MOMOIIBIO KOTOPOTO BBIOMpaeTcs (Gopmyna
pacuera TETI0OBOW YHEPTUH MPH HACTPOMKE IMapaMeTpoB y3ia ydeTa.

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

PaccmoTpuM creayroniyr0 CXemy OTKPBITOM CHCTEMBI TEIUIONOTPEOICHHMS], BKIIOYAIOLLYIO
CUCTEMY OTOIUIEHMSI U TYIUKOBYIO CUCTEMY T'OPSIUYEro BOJAOCHAOKEHNUS:
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lopsiuee BoocHabxeHME

Gv3t3 P3

[Tomarormmii Tpy6OIIpOBOT o
TOTICHUE
Gviti Pi

Ob6patHblit TpyOOIPOBOJ

Gv2t2P2

[TapameTpsrl X0n04HOM BOABL: | tXxB PXB

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

Jlig naHHOM KOH(UIrypauMM Yy3jla ydyeTra BO3MOXKHBI TPU BapHaHTa pacyera TEerIoBOU
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 HanM4uu pacxojpomepa B Tpybomposoge I'BC, oTcyrcTBuM yTedek M eciu
CpPEAHUI PacxoJ B 3TOM TPyOOIPOBOJAE CYIIECTBEHHO MEHBIIE, YEM 4epe3 CHCTEMY OTOILICHHS,
MPENNOYTUTEIBHEE UCII0JIB30BATh JBE APYyrue GopMysbl (JTF0O0YI0 U3 HUX):

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

Bce Tpu mnpuBeneHHble (GOpMynbl MaTEeMaTHUECKW SKBUBAJICHTHBI (IIPU YCJIOBHM, 4YTO
M;=M;—M;, T.e. Ipu OTCYTCTBUU YyTEYEK), OJHAKO pacyeT MO ABYM HOCIeAHUM (opmylam
MMEEeT MEHBIIYI0 U3MEPHUTENbHYIO OTPEIIHOCTh 3a CYET MPSIMOTO U3MEpPEHUs pa3HocTU Macc M —
M,.

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

7.2 TlMpumeHeHMe Tennoc4yeTyMKa Ha y3rax y4yeTta

OpaMH TemI0CUeTYHK, B 3aBUCUMOCTH OT MOJU(PUKALIUU, MOKET OJTHOBPEMEHHO 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 H3MEPEeHUs NapaMeTpoB KOTOPBIX (pacxol, TeMIieparypa M JaBJCHHE
TEIUIOHOCHUTENIS1) MCIOJIb3YIOTCS u3MepuTenbHbie Moayau (M), mo ogHOMy Ha KaK.bli
TpyOOIIPOBOI.

JIOTIOTHUTENBHO, /Ul U3MEPEHUS TapaMEeTPOB XOJIOIHOM BOBI (TEMIIEPATYPHI tys U TABICHUS
Pxs) MOxeT ucnonp3oBatbes yeTBepThIi UM, He coaeprxkaruii mpeoOpa3oBaTesst pacxoa.
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N3meputenbHbId MOAYNb, YCTAHOBJICHHBIM Ha TMOJameM (WM MEpBOM) TpyOOIpoBOE,
Ooynem o6o3Hauate «MIMl1»; Ha oOpatHoM (uau BTOpoM) — «MM2»; Ha moaNUTOYHOM (WK
TpetbeM) — «MIM3»; Mmoaynp A1 u3MepeHus: TeMrnepaTypbl U AaBJICHUS X0J0HOU BoAbI — « IM4».

7.2.1 Bp10Op THIIOB U3MEPUTEIbHBIX MOAYJICH

Ha tpybonpoBojax y3iia ydera MOTYT MCIOJIb30BaThCsl M3MEPUTENIbHBIE MOJIYJU CIEAYIOIINX
TUIOB (MPUBEJECHBI TUIIbI, UCIIOIb3YEMbIE IPU HACTPOUKE y3J1a yyeTa):

— «M121» — usmepurenbHble MOIYIIU C 3JIEKTPOMATrHUTHBIM IpeoOpa3oBaTelieM pacxo/a,
JIBYMS KaHAJIAaMH U3MEPEHUsl TEMIIEPATypPhl U OJTHUM KaHAJIOM W3MEPEHUS AABJICHUS;

— «MO021» —u3MepUTENbHBIA MOIYJIb C JABYMS KAaHAJIAMHM HM3MEpPEHUs TEMIIeparypbl M
OJIHMM KaHaJIOM U3MEpPEHHUs aBJICHNUS,

— «MO021+I1PA» — st0 MO021, ycTaHOBJIEHHBIM BMECTE C MPeoOpa3oBaTEIeM pacxoia C
MMITYJIbCHBIM BBIXOZOM; BbIxoA I[IPW pomxen ObITh moakimtoueH K Moxyiao MO21,
YCTaHOBJIEHHOMY Ha TOM K€ TPYOOIIPOBO/IE;

— «IIPW» — npeoOpaszoBaTelsib pacxoaa ¢ UMITYJIbCHBIM BBIXOJIOM; MOXKET ObITh MOAKIIOUEH
K umiyibcHomy Bxoty MKTC wiu nu3meputenbabiM Moayiasm tiuna M121 wim MO21.

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

Tabnuna 11. Beibop Tuna UM niis pa3HbIX cxem yyera

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

[Ipumeuanus k Tabnuue:
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1 o
) _ TOJIBKO €CJIM COOTBETCTBYIOIIAsd MacCa HC Yy4YaCTBYCT B BBIYHMCICHHUH TCIIJIOBOU

SHEpruuy;

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

%) _ B kauectBe M021 U1 H3MEpEHNS TApaMeTPOB X0NM0aHOH Bobl (MM4) MoKeT GBITh
HCI0JIb30BaH JIF000N U3MEPUTETbHBIA MOy, BXOSAIIMN B JII000H y3e1 ydera, KOTOPbIH
U3MepseT HYXKHYI Temieparypy (Hampumep, MI121, crosumii Ha TpyOompoBone
XOJIOAHOTO BOJOCHAaOKEeHUs1 y motpedutens, win M121, crosumuii Ha MOAMUTOYHOM
TpybompoBoae Ha uctrounuke (MM3), npu ycnoBuu, 4ToO ty; COBIMANAET C t3);

» _ st Bepenii 110 MKTC 2.32 u 6onbie.

B kaxnoi syeiike TaOIMLbl NMPUBEIEH CHUCOK NOMYCTHUMBIX TUNOB MM g BbiOpaHHOM
cxeMbl ydyera u HoMmepa MM. IlepBeiM B kaxxaom crucke ykazaH Tun WM, npuHATBIN 1O
YMOJIYaHHIO.

Nameputenpabsie Mogynu M121 u M021 mo3BoJISIOT MOIKIIOYATE 0 2-X TpeoOpa3zoBarenei
TEeMIIepaTypbl U OJHOTO IMpeoOpa3oBarens AaBieHus. [Ipu nmpuMeHeHUH B peajbHOW cxXxeme yuyeTa
KOJIMYECTBO TMOJKII0YAaEMbIX TIpeoOpa3oBareneld MoxkeT ObITh MeHbIe (0T 0 1o 2-x myst [T u ot 0
no 1-ro ms IIT).

7.2.2 Kanausbl y3J1a yuera

bynem paznuuatrh «kaHalbl y3j1a y4eTa» U «U3MEpPUTEIbHbIEC KaHATIbD».
K nepBbiM oTHECEM crenytonie pU3ndecKue mapameTpsl:

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

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

— Gys, t3, P3 — 00OBEMHBII pacxoj, TeMIepaTypy W AaBICHHE B TOAMMUTOYHOM (HJIH
TPEThEM) TPYOOIIPOBO/IE;

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

Ko BTOpEIM — M3MepurensHble KaHansl Moayiaed M121, M021 u MO2 1+I1PU:
— Gy — 2JIeKTpOMarHUTHBIN KaHal U3MepeHuss o0beMHOro pacxonaa (tojpko ans M121).

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

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

TEeMIIepaTypbl TOJbKO HE B TOM TpyOONpoOBOie, Ha KOTOpPOM ycTaHoBjeH 1M

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

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

a TaK)Ke — JIBa UMIYJILCHBIX KaHaa it m3Mepenus pacxona Ha Cb MKTC:
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— W1 — nepBbIil UIMIYIBCHBIN KaHAT U3MEPEHUS pacxojaa B J0O0M TpyOOIpOBOIE JTIFOOOTO
VYV, eciu tun ycranoBiaennoro UM — I[1PU;

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

C nomouIpl0 UMITYJIbCHBIX M3MEPUTEIbHBIX KAHAJIOB pacxo/la PErUCTPUPYETCS TOJIBKO
CYMMapHbI# pacxo]] B TpyOomnpoBojie. MrHOBEHHbBIN pacxo/ HE U3MEpSeTCsl U He 0ToOpakaeTcs Ha
JHCILIEE TEIIOCUETYHKA.

W3mepuTenbHble KaHabl 0003HAUUM codyeTaHueM o0o3HaueHuil Homepa UM u ero kanaina,
Hanpumep: “UMI1-Gy” — 31eKTpOMarHuTHbIN KaHail 00bEMHOTO pacxo/a U3MEPUTEILHOTO MOAYIS
M1, ycraHOBIEHHOTO Ha mojarouieM (Wi nepsom) tpyoomposoje, “UM3-Gy” — uMnynbCHbIN
KaHaJl U3MEPEHHUs PACX0Jla, PEerucTpUpyeMblii u3MeputenbHbiM MoayiaemM 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 GV t tz P Gn
M121 + + + + +
MO021 - + + + +
MO21+I1PU - + + + +
ITPH1 - - - - -

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

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

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

W3meputenbHbld  KaHan t; NOpelHAa3sHAadeH Uil W3MEpPEHHs TEMIEpaTypbl B JApyroM
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 Gy HM3MEPUTEIBLHOTO MOJIYJS NpeJHa3HayeH s IOJAKIIOYEHUS
npeobpasoBarteleil pacxoaa ¢ UMIYIbCHBIM BbixogoM. Ecnu tim UM — sto «MO021+11PW», TO ero
kaHan Gy npenHazHayeH JUIsi U3MEPEHMsI pacxoda TOJBKO B TOM TpyOOmpoBOAE, HA KOTOPOM
ycranosiieH UM. Ecnu tun UM — sto M121 wnu MO21, To ero xanan Gy ucnonb3yercs Uis
M3MEpEHUs Pacxo/ia TOJIbKO B IPYrOM TPyOOIIPOBOJE.

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

7.2.3 KoHpurypupoBaHue KaHAJIOB y3Jia y4eTa

[Ipu HacTpolike TEIUIOCYETYMKA JIOJDKHA OBITh OTpeAeieHa CBSI3b MEXAY KaHAIaMHu y3ia
yuc€Ta 1 USMCPUTCIIbHBIMU KaHAJIaMU.

Crnenytomasi Tabnuua NepedyuclseT, Kakue HW3MEpUTENIbHbIE KaHajdbl MOTYT ObITh
HCTIOJIB30BAHBI 11 U3MEPEHHSI KaXKJIOTO M3 KaHAJIOB y3JIa ydeTa:
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Ta6muma 13. KondurypupoBanue kKaHaJIOB y3j1a y4ueTa
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Kanan N3mepuTeIbHBbIH KAHAJ
y}:ngaa Bapuanrl Bapuanrt2 | Bapuant3| Bapunant4 | BapuautS | Bapnant6 | Bapuanrt?7
Gvi |UMI1-Gy [UMI1-Gy" [UM2-G,"” [MKTC-11" MKTC-112"
Gv: |UM2-Gy WM2-Gy" [UM1-Gy"” [MKTC-1"MKTC-112"
Gvs |UM3-Gy [UM3-Gy |UM2-Gy" [UM1-G,"” [UM4-Gy” |[MKTC-U1 [MKTC-U2
t; UMl1-t  |[UM2-t,
t, UM2-t  [AMl-t, |[UM1-t 2
(t2=t1)
ts UM3-t  |[UM2-t |[UMI-t, |[UMI-t UM2-t,"  [UM4-t,”
(t3=t2) (t3=t2 W (t3=t1) (t3=t1 W (t3 I/I3Mep.)
nu3Mep.) u3Mep.)
P, UMI1-P  [UM2-PP
(P1=P,)
P, UM2-P  [UM1-PP
(P2=P1)
P; UM3-P  |[UM2-P  |[UMI-P
(Ps=P2) |(Ps=Py)
tys UM4-t  [AM3-t, |[UMl1-t, |[UM2-t,"
Py NUM4-P

)
2)

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

Kaxnas crpoka 3Toi TaOnMIbl ONpeAesnsieT BO3MOXKHOCTb HCIIOJIb30BAHUSI M3MEPUTEIbHbIX
KaHAJIOB JIJIs KaHAJIOB y3ia ydera. Tak, Hampumep, mis KaHaia y3ia ydera Gy; MOTyT OBIThH
MCI0JIb30BaHBI CIEAYIOIINE U3MEPUTEIbHbIE KaHANbI:

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

MOy,

B Ttabnuue 13 mepeuyucieHbl BCE BO3MOXHBIE BapUAHThl HU3MEPHUTENBHBIX KAaHAJIOB JUIs
KaHaJoB y3i1a ydera. OJHaKO B KOHKpETHON KOHGUrypauuu YY MOTYT HCIOJIb30BaTHCSA TOJIBKO
HEKOTOpbI€ U3 HUX, B 3aBUCHMOCTH OT CXEMBbI y3JIa yyeTa U TUIAa YCTAHOBJIEHHBIX U3MEPUTEIbHBIX
MOJIyJIEH.

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

— B ClIy4yae YCTaHOBKHU Ha COOTBETCTBYIOLIEM TPYyOOIIPOBOIE U3MEPUTEIHHOTIO MOTYJISl TUIIA
MI21 wucnosb3yercs W3MEPUTENBbHBIA KaHal TOJNbKO U3 «Bapuanta 1», T.e.
AJIEKTPOMAarHUTHBIN KaHAJI PacXxo/a;
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— B ClIy4ae YCTaHOBKM wu3MeputenbHOoro wmonayinss tuna MO21+1IPU  ucnons3yercs
M3MEPUTENIbHBIN KaHaJI TOJIBKO M3 «BapumaHTta 2», T.e. UMIIyJIbCHBIA KaHAJI W3MEPEHUS
pacxona;

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

Jliia xaHalloB TeMIiepatyphl t; U t; Bceraa BO3MOXKHBI IEpPBbIE /1Ba BapuaHTa (MpU HAJIUYUU
COOTBETCTBYIOILIUX M3MEPUTEIbHBIX KaHAJIOB B YycTaHOBIeHHbIX MM). Orto o3Hauaer, 4TO
TeMmiieparypa B 1-oM U 2-oM TpyOOIpOBOJAX MOXKET M3MEPATHCS KaK C IMOMOIIbIO KaHAIOB «t»
pasHbIX u3MeputenbHblx Moayned (MMM1-t u MM2-t cooTBETCTBEHHO), TaK M JBYMs KaHalaMH
onHoro uaMepurensHoro moayist (UM1-t u UM1-t; wim UM2-t, u UM2-t). Tpetuii Bapuant ans
kanana t; (MM1-t) MmoxxHO BBIOpaTh TONBKO st cxeMm «Pacxomomepsi» u «TynukoBasy, €Ciau THI
WM na BTOpOoM Tpybormposoe — [IPU.

Jlnst kananos t3 u P3, B Bepcusax [10 remnocuerunka menee 2.49, ecnu B koHpurypauun YY
MMeEEeTCsl U3MEpPUTENBbHBIN KaHal, yKa3aHHbIM B Bapuanre 1, To ncnons3yercs oH U TOIbKO OH. Ecin
KaHaJ, yka3aHHbIH B Bapuanrte 1 He cylecTByeT, MOKET UCIOJIb30BaThHCS JIF000H IpYroi BapuaHT.

Hauunast ¢ Bepcumn 2.49 nns xaHaioB t3 U P3 MOryT MCIonb30BaThCsl BCE BAapUaHTHI U3
Tabsnuupl 13 (U3 CyIECTBYIOIIMX).

Hnsa  ocranbHeix kaHanoB (Pi, Py, ty, Pyp): ecim B koHQurypanmm VY umeercs
M3MEPUTENIbHBIN KaHaJl, yKa3aHHbIM B Bapuanrte 1, To ucnosib3yercs OH U TOJIBKO OH. B mpoTMBHOM
cllydae — MOXeT MCII0JIb30BaThCs JIF00OH Ipyroi BapUaHT.

B npunoxenun H npuBeneHsl HEKOTOpble BO3MOXKHBIE KOHPUTYypaIK y3JI0B yyeTa, KOTOpbIe
JNEMOHCTPUPYIOT IpuMepbl BbiOOpa TunoB M Ha pa3inyHbIX TpyOONpoOBOJaX M HCIOJIb30BAaHUE
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

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

Puc26. Ilpumep ycranoBku UM mist cxeMbl yueTa «3aKpbiTasd

B kauecTBe U3MEpPUTENIbHBIX MO1yJIEH UCIOJIB3YEM CIEAYIOIINE TUIIbI:
— MI21 — na nonatouiem tpy6omnposoe (MIM1);
— TIPU — na nognutournom (UM3).
— MO021 — nns u3MepeHus: napaMmerpoB xosofHoi Boasl (MM4) B ciyuae, korna Takoi
Croco0 ormnpeaeneHusl MapaMeTpoB XOJOJHOW BOJIbI YCTaHOBJIEH JIOTOBOPOM MEXKIY
MOCTABILUKOM U OTPeOUTENEM TEIJIOBOM 3HEPTUH;

B mpsaMOyronpHbIX paMKax ~yKa3aHbl IapaMeTpbl TEIUIOHOCUTENSI B  KaXIOM U3
TpyOONIPOBO/IOB, KOTOpPHIE M3MEPSAIOTCS IpU peanu3aluu y3jla ydera. B oBajax — TUIIBI
npuMeHeHHbIX VM. JluHMM MeXIy HUMH YKa3blBalOT MOJKIIIOYEHHUE COOTBETCTBYIOLIUX
NepBUYHBIX ITpeoOpa3zoBareneil k UM.

B nanHOM BapmaHTe yCTaHOBKM H3MEPHUTEIbHBIX MOJYJEH H3MEpUTEIbHbIE KaHaJbl s
kaHasioB y3na yudeta Gy, t, Py, to, tgs, Pxs ompenenensl onHo3Ha4YHO (BO3MOKEH TOJBKO OJIMH
BapuaHT Juisi BbeIOOpa). Ilpm HacTpoiike koHpurypanmu YY HEOO0XOIMMO JHIIb BBIOpATh
M3MEepUTENbHbIE KaHAJbI JJIS U3MEPEHUs MapaMeTpoB MOANUTOYHOTro TpydonpoBoaa (Gys, t3, P3) u
naBieHus B 00patHoM TpybompoBoe (Py).

1PN (ycTraHOBIEHHBIH Ha MOJNUTOYHOM TPYOOINPOBOJE), MOXKET OBITh MOJAKIIIOYEH K
m3meputenbHbiM KaHanam UM1-Gy, UM4-Gy, MKTC-U1 wim MKTC-U2 (1o cxeme Ha puUCyHKE
BbIOpaH Bapuant UM4-Gy).

I[IT nns w3MepeHus TemmepaTypbl t3, MOMKET OBbITh MHOJKIIOYEH KO BTOPOMY KaHAILy
TeMIieparypbl u3mMepurenbHbix Moayiaeit UM1 win M4 (11 cxembl Ha pUCYHKE BBIOpaH BapuaHT
NM4-t,). TIpu oTOGOpe BOJBI HA MOIMUTKY TOJBKO M3 OJHOTO TPyOOIpoBojaa (TOJAIOIIET0 WU
obparnoro) IIT s u3MepeHus Temmeparypsl t; MOXHO HE YCTaHaB/IMBaTb, a B KadecTBE
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U3MepuTeNnbHOro kaHaia BeiOpate UM1-t (mpu orGope u3 monaroiero TpyoonpoBoja, Mpu 3TOM
t3=t;) umu UM1-t, (mpu oTGOpe n3 00paTHOTO TPYyOOTIPOBOIA, TIPH STOM t3=t7).
B tabnuue qana cBojKa NpuUBSI3KH KaHAJIOB JIJIs1 PACCMOTPEHHOU CXEMBbI:

Kanaa y31a yyera | U3MepuTe/bHbBIN KaHAJ

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

7.3 TapameTpbl HaCTPOMUKMU TenrocyeTYMKa

Hactpoiika mapameTpoB TeriocyeTynka JUisi KOHKPETHOM CXeMBbl y3jia yueTa IPOU3BOJAUTCS B
HOpSAAKE IIYHKTOB JIaHHOTO pas3zena. TeIulocueTYuK MOKET OJIHOBPEMEHHO 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 cXeMBbl yueTa HE0OXO0AUMO:
1. BpiOpaTh THII cXeMbl y4eTa U3 CIHCKA:
— OrcyrcTBYET;
— Pacxonomepsr;
— Tynukosas;
— 3akpblTas;
— OrtkpsliTas;
— HcrouHuk.
2. Yka3aTb, KaKHe U3 PacXxol0B TEIUIOHOCUTE/S Y4aCTBYIOT B (popMmyJie BHIYMCICHUS
KOJIMYeCTBA TeIJIOBOH JHepruu. Bo3MoOKHBIE BapHaHTHI JUISl KaXKJIOTO THIIA CXEMBI
yueTa npuBeieHb! Boile B Ta0nuie 10 «®opMylibl BEIYUCICHUS TEIJIOBOM 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»
coOoTBeTCTBEHHO. [10/1po0HO CTpyKTypa MEHIO TEIUIOCUETYMKA ONKCaHa Jajiee.

OcoOeHHOCTH BCEX CXE€M YyyeTa MpHUBEACHBI B MPEeAbIAYIIUX pasfelax, KpoMmMe THuia
«OtcyTcTBYeT». OTOT TUIl MOXKHO YCTAaHOBUTH ISl y3Jla Y4€Ta, CTAaBILIETO HEHYXHBIM B Cilydae,
ecyn 3ToT YV He nociennuit no cuety. Hanpumep, eciin He0O0X0IMMO BBIKIIIOUUTH U3 PaOOTHI 1-blii
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VYV, ocraBus paboTars BTOpoH. I BEIKIIOUEHHs U3 pabOTHI y3iia ydeTa, NOCIEIHEro Mo 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

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

1. BbIOpaTh THMI H3MEpPHUTEIBHOr0 MOAYJS (3aroJlOBOK B MEHIO: «TwMI») U3 CIHCKa:
«Het», «M121», «M021», «MO021+I1PW», «ITPH».

Bo3moxHble BapuaHThl BbIOOpa JUIsl KaXKJIOTO THIIa CXeMbl ydera M Homepa UM
npencranieHsl B Tadbmaune 11 «Beidop tuna UM nis pa3HbIX cXeM ydeTay.

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

3. BBecTM amaMeTp YCJOBHOIO NPOX0Ja (3aroJIOBOK B MEHIO: «Ily») B MILIUMETpPax
(Tompko mst UM, umeromux npeodpa3oBaTeib pacxoaa).

4. YkazaTh THIl HMIYJIbCHOTO BXoAa VIM: akTUBHBIN WM TaCCUBHBIN (3aroJIOBOK B MEHIO:
«AKT .Mny). [{nsg [IPU ¢ maccuBHBIM BBIXOJIOM («BEPTYLIKA») CIENYET MCIOJIb30BaTh
aKTHBHBIN BXOJ (HacTpolika «Jja»), HHa4ye — IaCCUBHBIN BXOJ (HacTpolika «Hem»). Ecin
UMITYJIbCHBIM BX0 MMM He ucnosib3yercs, HACTPOMKY IapaMeTpa BBIIIOJIHATh HE HYKHO.

7.3.3 IlapamMeTpbl KOHTPOJIS NIPU pacyeTe TeNJIOBOH IHEPr UM

Jljis KOHTPOJIsl YCIIOBUM BBIYMCIIEHUS TETJIOBOM SHEPTUH CIEAYET BBECTH I1apaMeTphI:
1. Bki0OYMTH WJIH BBIKJIIYUTH PeKUM CHHXPOHM3alMM HHTerpatopoB M u Q
(3arosyioBok B MeHI0: «CuMHXp. M m Q»). Eciu uHTerpaTopsl CUHXpOHU3ZHPYIOTCA, TO,
IIpU OCTAaHOBKE HWHTEIPUPOBaHUSA TEIUIOBOM oHeprun Q 1o r000M mIpUYuHE,
OCTAHAaBJIMBAIOTCA TaKKe MHTErpaTopbl Macc TPYOOIPOBOJOB, PacxXo i TEINIOHOCUTEINS 1O
KOTOPbIM  y4acTBYeT B  BBIYHMCIEHUM KOJMYECTBAa TEIUIOBOM dSHepruu  (Iyid
JIOTIOTHUTEIBHBIX TPYOOIIPOBOJIOB PEKHUM CHHXPOHM3ALMM 3HAue€HUs He umeeT). Eciu
MHTErpaTopbl HE CUHXPOHU3UPYIOTCS, TO IPU OCTAHOBKE HMHTErpatopa (Q MHTErpaTopbl
Macc MOTYT IMpOJOJDKAaTh HakaluBaTbCs (NP OTCYTCTBUM OmIMOOK). Pexum
CUHXPOHM3AIMM CJIelyeT BKJIIOYaTh, €CJIM, HalpuMep, MHpU IOJIrOTOBKE OTYETOB
HEe0oOXouMO OyIeT NepecuuThiBaTh MapaMeTpbl TEIIONOTpeOneHusl Mo (akTuyeckoit
TEMIIEPATYpPE XOJIOHOM BOJIBI.
2. BpbiOpaTh peakumio Ha cUTyanuio At < Atyi, (3arosioBok B MeHI0: «dt<miny), rae At =
t; — to, (At = t; — tyy — I TYODUKOBOM CXeMbl y4eTa); Atmin — MUHUMAIbHO JOMYyCTUMAs
pa3HoCTh TeMiieparyp, u3 Bapuanton: «OILIMBKA», «Het ommOkm».
3. BaecTu 3HaueHue Atmin (3arosioBok B MeH1o: «dtminy) — TonbpKo ecinu peakuus Ha At <
Atmin — OLLIMBKA.
4. BpiOpath peaknuio Ha curyanuro W < 0 (3arojoBok B MeHIO: «W<O0»), rne W —
TEITI0Basi MOITHOCTH, U3 BapuaHToB: «OIIIMBKAY, «Het ommbkm».
Ecnu npu paboTe TemocueTynka BO3ZHUKAET J1100ast U3 MEPEUUCIICHHBIX CUTYyallud U peakuus
Ha Hee 3anaHa kak «OUINBKA», To HakomjaeHne MHTEerparopa KOJIUYECTBA TEIJIOBOM PHEPTUU U
COOTBETCTBYIOILIETO BpeMEeHU paboThl ocTaHaBiuBaioTcs. [Ipu 3ToM B apXxuB COOBITHI
3aIUCBIBAETCS co00IEeHre 00 ommoKe.
Ecnu Bo3HMKaeT cuTyalusi, peakiius Ha KOTOpyro 3a1aHa kak «Her ommOku», To HaKoIUIeHHE
MHTErpaTopa MpoJ0JKaeTCsl, a COOTBETCTBYIOIIEE COOBITUE — HE 3aHCHIBACTCS.
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7.3.4 IlapaMeTpbl HACTPOMKHN KAHAJIOB y3JIa y4eTa

st kaxxknmoro m3 kaHanoB y3na ydeta (Gyi, ti, Pi, Gva, ... tgs, Pxs) HeoOXommmo 3amaTth
CIIETYOIINe TTapaMeTphl (M3 MPUBEICHHOTO HUKE TOJIHOTO CITMCKA MapaMeTPOB, T KOHKPETHOTO
KaHajia HaCTpaI/IBaeTCSI TOJIBKO 49aCTbh, B 3aBUCHUMOCTHU OT THIIA y3ﬂa y‘IeTa, THIIA I/I3MCpI/ITCHBHOFO
KaHaJla U croco0a ero u3MepeHus):

1.

BoiOpaTh M3MepuTeIbHBINH KaHAJ (3arojioBoK B MeHIo: «Karamy). [logpobuee — cMm.
paznen «KoHduryprupoBaHue kaHaJIOB y3i1a yueta». KpoMe A0myCTUMBIX U3MEPUTEIbHBIX
KaHaJOB B cCHHMCKe BblOOpa mnpucyrctByer BapuaHT «IIporpamm». Ero cuenyer
UCIO0JIb30BaTh B Cllyyae, KOTJa OTCYTCTBYET COOTBETCTBYIOIIMH IpeoOpa3oBareb,
Hampumep, JaTuuk jaasieHus. [Ipu Takom BbIOOpe B KadecTBe pe3ysibTaTa U3MEPEHHs B
JAHHOM KaHaJjie MPUHUMAETCs IPOorpaMMHUpyeMOe 3HaueHHe (KOHCTaHTa).

Jisa cnydas, Korja 3HadeHHE B KaHaje Yy3ja ydera mporpammupyercs (uis
M3MEpUTENBHOTO KaHajla BbIOpaH BapuaHT «lIporpamm»), HE0OX0AMMO BBECTH 3TO
nporpaMMupyeMoe 3HadeHHe (3arojJloBOK B MEHIO: «3HaueH»), KoTopoe Oyner
HCII0JIb30BaThCS B KAUECTBE Pe3y/IbTaTa U3MEPEHUS B JaHHOM KaHaJe.

s y3na ydera «Pacxomomepbl» HEOOXOAMMO BbIOpaTh THI HM3MepsieMOll cpeabl
(3arosioBok B MeHIO: «Tmum cpepms») u3 BapuanToB: «Bomay, «Kumkoctb», «['a3y,
«Qndueprusi»,  «pyroe».  (Has  AIEKTPOMArHWTHBIX  PacXxoJOMEpPOB  BBIOOpP
orpaHuuuBaercs Bapuantamu «Bona» u «Kunkocte).

Jlnia ciydasi, Korja TUIl BBIOPAaHHOTO M3MEpPUTENbHOro KaHaia «Gu», a TUIl U3MepsAeMoil
cpensl «Boaa», «Kuakocts» min «l'a3», HE0OX0AMMO BBECTH BeC MMILYJIbCA B JINTpax
Ha UMITYJIC (3ar0JIOBOK B MEHIO: «JInTp/mMny). J{ns u3mMmepseMoit cpelibl « IIDHEPT U
HEOOXOJIMMO BBECTH KOJIMYECTBO HUMMY/IbCOB Ha KBrT*uac (3aronoBok B MeHIO:
«Mvn/xBrUy»). [lns 1npyrux THTIOB HM3MeEpsSeMOW Cpelpl HEOOXOIMMO BBECTH BeEC
UMITyJIbCa (3ar0JIOBOK B MEHIO: «BeC MMII»).

g tuna cpensl «KHIKOCTh» HEOOXOIMMO BBECTH ee IVIOTHOCTh B KUJIOTpaMMax Ha
KyOndeckuid MeTp (3arojloBOK B MeHIO: «IlmoTH,kr/m3»). Ecim Tunm BeIOpaHHOTO
U3MepuTeNnbHOro kanana «Gu», HaCTpoiika TaKoro KaHajia Ha 3TOM 3aKaHYMBAETCsl.
BBecTu 10roBopHOE 3HAUeHMeE NPU ANMAPATHOH omIMOKe M3MepeHus: (HEHCIPaBHOCTD
B HU3MEPUTENBHBIX LEMNsX, MO0 OTCYTCTBHE CBSI3U C HU3MEPHUTEIBHBIM MOJYJEM).
CoOTBETCTBYIOIIMI 3ar0JIOBOK B MEHIO: «JArBOmM6». Eciu Takoe 3HaueHHE HE BBOJAUTCS
(B MeHIO yKa3blBaeTcsi «HeT»), TO NpPH BO3HUKHOBEHUHM IJAaHHOW OIIMOKU pe3yNbTaT
U3MEpEeHUsl B KaHAJIe CUUTAETCSl HEOIPEIEICHHBIM U B apXUB COOBITHII JienaeTcs 3amuch
00 omubOke. 3HaUE€HUE BCEX PACUETHBIX IAPaMETPOB, 3aBUCAIIMX OT JAHHOTO KaHaia
(MaccoBbIX pacxoZ0B U TEIUIOBOM MOIIHOCTH) TAaK)KE€ CTAHOBUTCS HEOIPEICIICHHBIM, a
COOTBETCTBYIOILIME MHTETPATOPbl U BPEMEHA pabOThl OCTAHABIMBAIOTCS Ha MEPHUOJ 0
ycTpaHeHusi JaHHOM ommuOku. Eciu ’xe J0roBopHoe 3HaueHHE 3agaercs (B MEHIO
yKa3bIBaeTcs «Ja» M BBOJAUTCS YMCIIO, Ha3bIBAEMOE JOTOBOPHBIM 3HAYEHHEM), TO, NPHU
BO3HMKHOBEHUHU ammnapaTHOW OUIMOKM M3MEpEHUs, B KaueCTBE pe3yibTaTa U3MEPEHHs B
JAHHOM KaHajle OyJeT MCI0JIb30BaThCsl BBEIEHHOE JOTOBOPHOE 3HAUEHHUE, a paciyeT BCEX
rapaMeTpoB y3ia yuyera OyneT NpoJoDKaThes, Kak IPpU OTCYTCTBHS OIIMOKH M3MEpPEHUsl.
PekoMeHyeTcss MCHOJIb30BaTh JOTOBOPHOE 3HAYEHHE IpPU amnmapaTHOW omubKe ais
KaHaJOB M3MEPEHMs JaBJIEHUSA, YTOOBI B Cllydyae UX OTKa3a TEIUIOCYETUUK IMPOJ0IIKAI
pacueT U HaKOIUIEHUWE TEIJIOBOM 3Hepruu (BIUSHHUE IABJICHHUS Ha pacyeT MapaMmeTpoB
TEIUIONOTPEOJIEHUSI OU€Hb HE3HAYUTEIBHO).

BBecTu MUHNMAaJILHOE 0IyCTHMOE 3HAYeHHUe Ul pe3ysbTaTa U3MEpPEeHHUs (3aroJIoBOK B
MEHIO: «MMHMMYM)).

BBecTu 10roBopHOe 3HaYeHHe NPHU pe3yJibTaTe U3MepeHHs MeHbIlle MUHMMAJbLHOI0
JAOIYCTUMOI0 3HAauyeHWsl (/UId KaHaja pacxo/la C pa3pelieHHbIM pEeBEpCcoM — IMpHU
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pe3ysbTaTe U3MepeHus 1Mo a0COMIOTHOM BEIMYMHE MEHbIIE MUHUMAIBHOTO JIOITYCTUMOTO
3HAYEHUS, CM. PHUCYHOK HIKE). 3arojoBoK B MeEHIO: «OrBMmm». /[leiictBue sTOro
rapaMmeTpa aHaJIOTUYHO JOTOBOPHOMY 3HAUEHUIO MIPH anmnapaTHON OLIMOKE U3MEPEHHUSL.

9. BBecTH MakcuMaJIbHOe JI0NYCTHMOe 3HAYEHMe Ui pPe3yibTaTa U3MEpPEHUs (3aroJIoBOK
B MEHIO: «Makcy).

10. BBecTH 10roBOpHOE 3HAYECHHE NIPH pe3yJbTaTe H3MepeHUus 00JIbIIe MAKCMMAJIbHOIO
JAOIYCTUMOT0 3Ha4YeHH (3aroJI0BOK B MeHIO: «JrBMakcy). JlelicTBue 3TOro napaMmerpa
AQHAJIOTUYHO INPEBITYIIHM JTOTOBOPHBIM 3HAYEHUSM.

11. BBecTn mnpeaeibHoe (MakCUMalbHOE IO aOCOJIOTHOM BEJIMYUHE) AOIYCTHMOE
peBepcHOe 3HAYeHMe Ui pe3ylibTaTa M3MepeHus (3arojioBoK B MeHIO: «IIpemPeB)).
Ecnu 5T0 3HaueHWe paBHO HYJIO, TO PEBEPC MOTOKA 3alpElIeH W 3HAYECHHE PE3yJbTara
U3MEpEHUsl CPaBHUBAETCS TOJbKO C MHUHUMAJIbHBIM W MaKCHUMAaJbHBIM JOINYCTUMBIMU
3Ha4YeHUAMU. ECM BBEIEHO OTPHULIATEIBHOE AOIYCTUMOE PEBEPCHOE 3HAYEHUE, TO PEBEPC
[IOTOKAa pa3pelieH U 3HaueHue pacxoja OyneT KOHTPOJMPOBATHCA HA BBIXOJ 3a 3TO
3HaueHue (CM. pUucyHOK naiee). [Tapamerp HacTpauBaeTCs TOJIBKO JUIsl KaHAJIa pacxo/a.

12. BBecTH J0roBOpHOE 3HAYeHHE NPHU pe3yJbTaTe U3MEPEHHs] MEHbIIE IpeleJbHOro
JAOIYCTHMOTI0 PeBEPCHOI0 3HaYeHH (3arojIoBOK B MeHIO: «ArBPeB»). JlelicTBUe 3TOTO
rapamMerpa  aHaJOTMYHO  MPEIBAYIIMM  JOTOBOpHBIM  3HadeHusM.  [lapamerp
HAacTpauBaeTCs TOJBKO JUISI KaHaja pacxo/a ¢ pa3pelIeHHbIM PEBEPCOM ITOTOKA.

13. BKiI0OYNTh JM00 BBIKJIKYUTH JATYMK NMYCTOH TPYObI (3arojloBOK B MEHIO: «HIIT»).
Boikmounts  patunk  mycrod  TpyOel  (JIIT) wmoker mnoHagoOuThCs MpU  €ro
HencnpaBHOCTH. [lapameTp HacTpanBaeTCs TOJBKO JUIs KaHaja pacxona.

14. BBecTH peakuu0 Ha MOKAa3aHMs JaTYMKa MycToW TPyObI (TOJNBKO U1 KaHala
m3mepeHus: pacxosna ¢ BkitoueHHbIM JIIT; 3aronoBok B MeH: «IlycTTp») U3 CIUCKA:
«OIINBKAY, «HeT omuokm.

Ecnu npu pabote Terocdyeryuka cpabaThiBaeT JAaTUYUK MYCTOM TpyObl, a peakuus Ha ATy
CUTYalMIO 3aJaHa Kak «OLIMBKA», TO HAaKOIJIEHUE MHTErPATOPOB MACCHI, KOJIMYECTBA TEIJIOBOM
SHEPrud U COOTBETCTBYIOLIUMX BpPEMEH pPAaOOThl OCTAaHABIMBAIOTCSA. Takke MpPU STOM B apXUB
coOBITHI 3amKcbIBaeTCs coodieHne 06 omnodke. B mpoTUBHOM ciydae rpu cpadaTblBaHUU JaTyuKa
ycTol TpyObl IMOKa3aHME KaHaja HM3MEPEHHs pPacxoja B COOTBETCTBYIOLIEM TpPyOOIpOBOE
oOHYyIISIeTCSL.

[Ipy HanMuMK TOrOBOPHBIX MUHUMAJBHBIX U MAKCHUMAaJIbHBIX 3HAYEHUMH, AJIs JII000TO KaHaa
y31a ydyera (B T.4. — KaHaja pacxo/ia C 3allpellleHHbIM PEBEpCOM) IOKa3zaHWE JAaHHOrO KaHalia
(3HaYeHHe, UCTIOIb3yEMOE ISl BCEX PacueToB U JJIsi OTOOpaKeHUs Ha JUCIUIee) B 3aBUCUMOCTH OT
M3MEPEHHOTO 3HAYEHUsI UMEET BUJIL:
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AXpacy

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

JAre.MuH

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

rae
— XusM — pe3yiabTaT U3MEPEHUs B KaHAlE, IIOJYyYEHHBIH C HM3MEpPUTEIBHOTO
npeoOpas3oBaress pacxo/a, 1aBJIeHUs, TEMIIEpaTyphl;
— Xpacu — BeJIMYMHA, HUCHOJb3yemas JUisl JNalbHEHIIMX pacueToB U OTOOpaKeHMsI Ha
nuciuiee (Moka3aHue TEII0CYeTUrKa JUIsl JaHHOTO KaHasa);
— Mun, Makc — 1onycTuMble MUHUMAJIBHBIE 1 MAKCUMAaJIbHbIE 3HAUECHUS IS KaHAJIA;
Jrs.muH, J[rB.Makc — JOTOBOPHBIEC 3HAYEHUs, IPUMEHSAEMBIC IPHU BBIXOJE U3MEPAEMOU
BEJINYMHBI 32 MUHUMAJIBHOE U MAaKCHUMAJIbHBIC 3HAYCHUS.

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

JrB.Makc A

JrB.pesB.

Puc28. 3aBucuMOCTb MoKa3aHHs KaHajla Pacxojia ¢ pa3peliCHHBIM PEBEPCOM OT
HU3MEPCHHOI'0 3HAUCHUA ITPHU BBEACHHBIX JOTOBOPHBIX 3HAYCHUAX

7.3.5 Ilyck cyeTa MHTErpPaToOpoOB

B MoMmeHT wu3MeHeHMs 3HaueHWW JIIOOBIX TapaMeTpOB HACTPOWKH y3iIa yuera, Uis
WCKIIFOUYCHHSI CIydaeB palbOThl C 3aBEIOMO HENPABWIBHBIMA HACTPOWKAMH, TETUIOCYETUHUK
nepexoauT B pexxuM «OcTaHOBa cueTa WHTErpaTopoB» MJs JaHHOro y3na yuera. [lpu stom
MIPOJIOJDKAIOT PAaCCUMUTHIBATHCS IOKa3aHMs BO BCEX KaHajaxX Yy3jia ydera, HO IIpeKpauiaercs
CYMMHUPOBAHHE MHTETPATOPOB MAcCChl, 00beMa, TEIIOBOW PHEPTUU U BpeMeHHU paboThl. [loaTomy,
[IOCJI€ 3aBEPIICHUS BCEX HACTPOEK, HEOOXOJIMMO IPOU3BECTH IYCK CUETa HHTErpaTopoB (CM.
koMaHay «IlycTuTe cdeT!) B ONMMCAHUHN MEHIO TEIJIOCUCTINKA).

[Ipn BKIIFOUEHHHM MHUTAHHUS TETUIOCYETYMKA OH aBTOMATHYECKH BOCCTAHABIMBAET COCTOSHHE
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 MPUAEPKUBATHCS CIEAYIOIIETO MOpsiIKa.

[Ipu ycraHoBKe TeruiocueTynka Ha OOBEKTe, Mepel TeM, Kak HadaTh €ro HacTpauBaTh,
HE0OX0IMMO MPOBEPUTH NPABUJIBLHOCTh YCTAHOBKH JaThl U BpeMeHH (cM. pa3zaen «9.2.1.10») u
BBITIOJTHUTH KOMaHy «OUMCTKa BCexX HacTpoek» (cM. pazaen «9.2.1.8»).

Hactpoiiky kaxoro y3na yyera He00X0AUMO IIPOBOAUTD B CIIEIYIOIIEM MOPSIJIKE:

1. BeiOpats ¢opmyny pacyera TemnoBoil »Hepruu (cM. paszensl «7.3.1 Ilapamerpsl
HacTpOMKU cxembl yaetay u «9.2.3.1 HacTpoiika cxeMbl yueray).

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

3. Bemonanuth KoMaHOy «CTaHmapTHass HacTporka» (pagen «9.2.3.3 CranmaptHas
HacTpolKa») WM KoMaHJy «CTaHmapT, peBepc G2» i ciydas, €cid B 0OpaTHOM
TpyOOIIpOBOJIE JONYCKaeTCsl peBepc IOTOKa (TeueHue BOJbl B OOpPAaTHOM HAIpaBIIEHUH) U
M3MEpPUTENbHBINA MOJyJIb, YCTAHOBJICHHBIN HA 3TOM TPYOOIPOBOJE UMEET PEBEPCHBIN PEKUM (CM.
[Ipunoxenue b).

4. Jlng Tex KaHaJOB y3ja ydera, /sl KOTOPBIX OTCYTCTBYIOT M3MEPUTEIbHbIE KaHabl WU
naTyukd (Kak MpaBWilo, 3TO — txB W PXB — Temmeparypa M JaBie€HUE XOJOIHOM BOJBI Yy
noTpeduTenel TEIIOBOM YHEPTUHU, a TAKKE YacTO — JAaBjeHus B TpyobomnpoBogax — P1, P2 u P3) —
YCTAaHOBUTH IPOrpaMMHUpYyEMble 3HAY€HHUS (KOHCTAaHTbI) BMECTO HU3MEpSEMbIX 3HAYEHUH (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 CUTYallMs, KOTJAa 3Ta Pa3sHOCTb TEMIIEpaTyp KPaTKOBPEMEHHO
OITYCKAeTCsl HUKE MUHUMAJIbHO JOIYCTUMOIO Ipejeia U Jake CTaHOBUTCS oTpuuaTtesnbHoil. [lpu
CTaHJAPTHOW HACTPOMKE IMapaMeTpoB TEIUIOCUETYMKA ATa CHUTyal[Usl CUMTaeTcs OIMOOYHOM (C
TUArHOCTHKON At < Atpin, Wi W < 0), 1 Ha Mepuo, MoKa JJIUTCS 3Ta CUTYyalus, OCTAHABIMBACTCS
HAKOIUICHHE MHTErpaTopoB MacChl M TEIUIOBOM 3Hepruu. Jljis MCKIIIOUEHHUS TaKUX CIIydaeB, IO
COTJIACOBAHUIO C MOCTABIIMKOM TEIJIOBOW 3HEPIUH, CIEAYET YCTAaHOBUTH PEAKIIMIO TEIIOCUETYUKA
Ha 3TH CUTyaIluu Kak «HeT omwmBxm» (CM. MyHKTH 2 U 4 B pa3aene 7.3.3 I[lapameTpbl KOHTPOJIS
IIPU pacyeTe TEIUIOBOM 3HEprun).

Hactpoiika mapameTpoB y31a yueTa, NPOBEJCHHAs yKa3aHHBIM criocoOoM, oOecreduBaer
HOPMaJIbHYIO pabOTy CXeMbl yueTa JjIsl II0IaBJISIONIero 00IbIIMHCTBA cCUTyaluil. bosiee geranbHyo
HAcCTpONKY MapaMeTpoB JIOIYCKAETCsl MPOBOJUTH TOJIBKO MOCJE TIIATEIBHOTO M3Yy4EHHUS JTaHHOTO
«PyKkoBOCTBa 110 AKCIUTyaTaLlUN».

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

e BriOpaTh cxemy vuera u ¢opmyJiy pacyera TeNJ0BOM IHEPTrUHU;

e Bgecru aapeca (Homepa) U3MepPUTEAbHBIX MOAYJIeH U MX IMaMeTPbI;

e BpinoaHuth koMaHay «CTraHaapTHAA HACTPOHKAY.

e Bpecru mnporpamMupyemble 3HAYEHMS JUISI KAaHAJOB y3Ja y4yeTa, /Ul KOTOPBIX

OTCYTCTBYIOT M3MepHUTeJbHbIe KAHAJbI;
e Broimoauuth komMaHay «llyctures cueT!) (pa3gena 7.3.5);

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

[Tocne HACTPOMKHK BCEX MapaMeTPOB TEIJIOCUETYMKA HEOOXOIUMO MPOBEPUTH MOKA3AHUS BO
BCEX KaHajaxX BCEX Y3JIOB ydeTa U yOeIUThCS, YTO OHU COOTBETCTBYIOT PEAIbHBIM 3HAUCHUSM, a
MHTErpaTopbl Macc, 00bEMOB, TEIUIOBOI SHEPIHMHU U BPEMEHU PadOThl €KECEKYHIHO HU3MEHSIOTCH,
OTpaXkasi MPOIECC HAKOIUIeHUs. Takke cleayeT MPOBEPUTh NMPABUILHOCTH JAaThl U BPEMEHU B
TEIJIOCYETUYHKE U IPU HEOOXOIUMOCTH — OTKOPPEKTUPOBATD UX.

[Tocne aToro cienyeT BHIIOIHUTL KOMaHAy «OUYUCTUTD apXUB» JUISl KaX/I0T0 y3/1a y4eTa (CM.
OTMCAaHUE MEHIO), TIOCTaBUTh 3AIIUTHBIN TepeKaoyaTenbh «MOHTOKHBIN» B mojioxeHue «On» u
OIIOMOMPOBATh JOCTYI K HEMY. PacnosioykeHue nepexiodaress yka3aHo B npuioxeHuu 1.

Buumanue! Ilo  komanae «OUYHMCTHTL _apXWB» NPOMCXOJAUT _OOHYJEHHE BcCeX
HHTErPATOPOB y3/a y4YeTa W CTHPAHME BCero HAKOIUIEHHOr0 apxuBa y3jaa ydera. [lostomy
TaKyl OIIEpallMI0 MOYKHO MPOU3BOJUTH TOJIBKO IOCJIE NMEPBUYHOM HACTPOMKHM y3JIa ydera IIpU
MOHTAaXe, JIM00 €CIIH HET H€O6XOI[I/IMOCTI/I B COXPaHCHHNU HAKOIIJICHHBIX JaHHBIX.
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8 OTtoGpaxaemble 1 perucTpmpyembie napameTpbl

8.1 OpraHusauus apxmBoB TennonoTpeodneHus

K apxuBam mapameTpoB TEIIONOTPEOICHHS OTHOCATCS YaCOBOM M CYTOUHBIN apXuBbl. B 3THX
apXuBax PErUCTPUPYIOTCS (IS KAXKIOTO y3J1a y4yeTa):

1) ITapameTtpsl, onpezenstomue Gopmyiny pacuera TEIJIOBON SHEPruu (THUI CXEMbI yyeTa U
MPU3HAKU YYaCTHsI pacXxoJ0B B popMysie BBIYUCIECHUS TEIJIOBOI SHEPTUN).

2) CpenHeudacoBble (Ui 4acOBOIO apXuBa) U CPEAHECYTOUHBbIE (Ui CYTOYHOTO apXHBa)
3HAYEHUS JAABJICHUU U TeMIiepaTyp (Jajblie M0 TeKCTY — CPeIHUE 3HAYEHUS):

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

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

— CpeIHEB3BEIIICHHAs TEMIIEpaTypa U CPEIHEE NAaBJIICHHE XOJIO0IHOM BOABI (txs, Pxs) B TEX ke
€IMHHULIAX.

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

— HHTErpaTopbl Macchl B KaXJOM M3 TpeX TpyOOIpPOBOJOB MpHU MPSMOM U PEBEPCHOM
TedeHuH Teronocurens (M;+, M;—, My+, My—, M3+, M3—) — B ToHHAX (T);

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

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

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

— BpeMeHa paboThl MHTErpaTopoB Macchl U oobeMa (Tpmi, Tpmz2, Tpms) — B ceKyHaax;

— BpeMs paboThl HHTErparopa TemioBoi snepruu (Tpg) — B cekyHax;

— 4 BpeMeHHM OTKa3a IPU MHTETPUPOBAHUM TEIJIOBON SHEPrUuu — B cekyHaax. IlepBoe Bpems
OTKa3a CYMMHUpPYET BpeMsi OTKa3a H3MEpPUTEIbHBIX KAHAJIOB, JPYTHX alapaTHbIX
OTKa30B, a TaKKe BpeMsi ocTaHoBa uHTerparopoB (c Bepcuu 01.17). Bropoe — Bpems,
KOI/Ia pacxo] TEIUIOHOCHUTENS B OJHOM HX TpyOONpOBOJOB y3Jla ydeTa BBIXOAMT 3a
NOMYCTUMBIH Juana3oH. Tperbe — Bpems, KOrja TeMIeparypa WIH JlaBlIieHUE
TEIUIOHOCHUTENSE B OJHOM U3 TpPyOOIPOBOJOB BBIXOJUT 3@ JOMYCTUMBIM JHara3oH.
YerBeproe — CyMMHpYET BpeMs, KOIJa Mepenaj TeMIepaTyp MexAy MNOJAaroIuM U
oOpaTHBIM TpPYOOIIPOBOJAMHM BBIXOJUT 3a JOIMYCTHUMBIM Juana3zoH, JMOO TemioBas
MOIIIHOCTh OTpULIaTelIbHA. Bpemsi paboThl MHTErpaTOpa TEIIOBOW SHEPru U 4 BpeMeHU
OTKa3a MpU UHTETPUPOBAHUU TEIUIOBON SHEPrUH B CYMME JAIOT MOJHOE BpeMsl pabOThI
TEIJI0CYETUHKA.

K wacoBomMy nepuoay peructpanuy napaMeTpoB TEIJIOHOCUTENSE OTHOCUTCS MIEPHO]T BPEMEHH
¢ YUY gacoB 00 munyr 00 cexynn mo YUY ugacoB 59 MuHYT 59 CeKyHJ BKIIOYUTENBHO IO 4acam
temiocuerunka, rae Y4 —yac cyrok ot 00 mo 23.

K cyrouHoMy mnepuoay perucrpanuu IapaMeTpoB TEIUIOHOCUTENST OTHOCHUTCS IIEPHOJ
BpeMeHn ¢ 00 gacoB 00 mumHyr 00 cexynn mo 23 wgaca 59 MuHYT 59 CeKyHI OJHUX CYTOK
BKJIFOUHUTEIIBHO.
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B Teuenue kaneHIapHbBIX CYTOK (110 4yacaM TEIJIOCYETYHMKA) CYMMHPOBAHUE HMHTETPaToOpOB
BEJETCSl B 4acOBOM apxuBe. HayaibHBIMU 3HAUEHUSMU HHTErPAaTOpPOB JUIsI CYMMHpPOBaHHUS B
JAHHOM apXUBE SBJIAIOTCS OCTaTKH OT CYTOYHBIX HHTErPAaTOPOB 3a MPEAbIAYIINE CYTKH (CM. Jajiee).
[lo oxoHuaHuio Kaxjgoro uvaca (B MomeHT BpemeHu YUY:59:59) pesynabTarsl CyMMUPOBaHHS
MHTErpaTopoB 3a MPOLIEAIINNA Yac CKJIAIbIBAIOTCA C MHTErpPaTOpaMU 3a MNPEIbIIyLIIUH yac U
3alMChIBAIOTCA B YacOBOM apXuB (BMECTe C JPYIMMH MapaMeTpamMu, B T.4. CPEIHEYaCOBBIMU
3HaueHusiMu) ¢ orMmeTkoil Bpemenn YU:59:59. (Ecam B MOMEHT CMEHBI KaJIEHJApHOTO 4aca
TEIUIOCYETUYUK He paboTaj, Takas 3alKuch BcEe paBHO Oyner chopmMupoBaHa MHpU BKIIOYEHHUH
TEIUIOCYETUYHKA C OTMETKOW BpPEMEHH, COOTBETCTBYIOUIEH MOMEHTY BBIKIIIOUEHHUS MUTaHUS
TEIJIOCYETUHKA).

[To oxoHuaHuu cyTOK (B MOMEHT BpeMeHH 23:59:59), uiu npu BKIIOYEHHUH TEIJIOCUETYHKa B
ClIeyIolUe CYTKH, Iocie (OpMUpPOBaHMSI OYepeAHOW YacoBOM 3amucu (opMHpyeTcs TakkKe
ouepesiHas 3aluch B CyTOYHOM apxuBe. [[is pacuera cpeHUX 3HAUEHUM 3a CYTKH HCIOJIb3YIOTCS
CpeIHME 3HAueHUs U3 BCEX 3alMcell 4acoBOro apxuBa 3a mpomenmue cyrku. [Ipu pacuere
MHTErpaTopoB JJIsi HOBOM CYTOYHOW 3allMCH 3HAYEHHs] MHTETPaTOpoB W3 MpEeAbLAYILEH 3amucu
CYTOYHOTO apXuBa CKIAJbIBAIOTCS C pe3ylbTaTaMU MHTETPUPOBAHUS 32 HCTEKIINE CYTKU
(mocnenHss 3amuch B 4acoBoM apxuBe). IlomyueHHble TakuM oOpa3oM cpeiHHUE 3HAYEHHS U
3HAYEHUS] UHTETPaTOPOB 3aIUCHIBAIOTCS B KAYECTBE HOBOM CYTOYHOM 3allCH C MOMEHTOM BpEMEHU
23:59:59 (wunm ¢ MOMEHTOM TPEIBIAYIIETO BBIKIIOUEHHS TerocuyeTdynka). OcTaTku  OT
CYMMHPOBAHUSI MHTErPaTOpPOB 3AMKCHIBAIOTCS B YaCOBOW apXWB C MOMEHTOM BpeMeHH 23:59:59
(WM ¢ MOMEHTOM MpPEAbIAYIIEr0 BBIKIIOYEHHS] TEIUIOCUETUMKA) U CIyXaT HayaJlbHBIMU
3HAYEHUSMU JJI1 CYMMUPOBAHUS B YaCOBOM apXMBE B TEUEHHUE OUEPETHBIX CYTOK.

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

8.2 ApxuB coObITUN TensocyeTYnKa

B 3T0T apXuB 3anuchIBalOTCS U3MEHEHUS Pa3IMUHBIX TapaMETPOB COCTOSHUS TEIIOCYETYUKA
u y3110B y4eta. Kaxxgas 3anuce coiep KUt CileIyroyo HH(POPMAaLIHIO:

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

— WHupekc napamerpa cocTosiHUS (CM. HUXKE);

— 3HaueHue OMOKYU MapaMeTpa COCTOSHUS;

— Macka ocTaHOBa c4eTa HHTErpaTOPOB MACCHI U TEIUIOBOM YHEPIUH.

3HavyeHWe OMMUOKH MapaMeTpa COCTOsHMs, paBHOe (), 03HAYaeT OTCYTCTBHE OMIMOKU (OO
HOMHMHAJIbHOE 3HaUYeHHE napameTpa). HenyneBoe 3HaueHue o3HavaeT omMOKY HJIM HEHOMUHAJIbHOE
3HAYEHHUE MapaMeTpa COCTOSHUS.

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

[lepeuenr mapaMeTpoB COCTOSHUS M 3HAYEHHUS OLIMOOK 3TUX IapaMETpOB IPUBEACHHI B
«PykoBoactBe no cunteiBanuto apxuBoB U3 MKTC u pacrieyatke 0T4ETOBY.

8.3 MapameTpbl, OTOOpaKaeMble Ha AUcCNee TensocyeTYNKa

Ha pucnnee temocueTdynka 0ToOpakaroTcsl CaeAYIOUIUE TapaMeTpbl COCTOSIHUS Y3JI0B yueTa:
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Hara u Bpems terocyerdynka B ¢opmare JJ:mm:I'T u YU:MM:CC, rne 1 — uucno
Mmecsma (01 ... 31), mm — HOMep Mecsimia (01 ... 12), I'T — nBe mocnennne uudpst roxa (00
... 99), Y4 — gac cyrox (00 ... 23), MM — munyta (00 ... 59), CC — cexynna (00 ... 59).
HaxomnieHnast TerioBast »HEprus (MHTErpaTtop) ¢ MOMEHTa BBOJA TEIUIOCYCTYHKA B
AKCIUTYaTalI0 MO0 TEKYIIUH MOMEHT BpeMeHH (Ul KaXIOTo y3ia ydera). TOYHOCTH
MIPEACTABICHUS — JECATh JNECATHYHBIX paspsaoB. Enuaunsl usmepenus: ['kain, ['JDx,
MBT*4. O603HaueHHNE — Q.

WuTerpaTtopel Macc TEIUIOHOCUTENSI B TpyOONmpoBoJax Y3J0B ydera. TOYHOCTh
MPEJCTAaBICHUS — JAECATh JECATHYHBIX pPa3psAaoB. EJWHUIBI W3MEpeHHs: TOHHBI (T).
O0o3nauenue — M, My, Ms.

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

Bpemst paboThl HHTETPATOPOB TEIUIOBOW SHEPTUHM M MacChl. EMHUIBI M3MEpEHHs: Yachl.
JluckpeTHOCTh TIPH BBIBOJIE TTOKa3aHuH (1ieHa mutaamero paspsaa) —0,0001 gaca.
Texymiast TeruIoBasi MOITHOCTH Ha y3J1e ydeta. TOYHOCTh peACTaBICHUS — 5 IECSITUIHBIX
paspsanoB. Exuanier uamepenus: ['kan/a, MBT. O6o3Hauenne — W.

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

Texymuid 0ObEeMHBI  pacxoJl TEIUIOHOCUTENS B  TpybompoBonax. To4HOCTh
TIPEICTABICHAS — 5 JECATHUHBIX Pa3psyioB. Exuanme! m3mepenus: M /4. OG03HaUeHHE —
Gvi, Gv2, Gys.

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

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

JlaBneHust B TpyOOTNpOBOJAaxX W JaBJICHHE XOJIOJHOW BOJbl. ENWHUIBI M3MEpeHus: arta
(atmocdepa TexHuyeckass aOcoJtOTHasA), atu (arMocdepa TexHUUYECKas H30BITOUHAs),
Mlla-a, MIla-u (abcomtotHoe OO0 M30bITOUHOE naBineHue B MIla). /luckperHocTh —
0,01 armocdepst, umu 0,001 MIla. O603naueHue — Py, P,, P3, Pys.

Kpome mapameTpoB y3710B ydeTa, Ha JUCIUIEE OTOOPaKAIOTCS:

Bce mapameTpbl HaCTPOWKH TEIUIOCYETUYHKA U Y3JIOB yYETa.

ApXuBbI IapaMeTPOB TEIIONOTPEOICHUSI.

Pa3znuynas nuarHoctuyeckast HHGopMaIus.

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

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

B AaHHOM pa3acii€ OIMMMCBIBAIOTCA IMPUHIUIIBL pa6OTI)I C TCIJIOCYHECTUYHNKOM C HCIIOJb30BAHUEM
PacCIIOJIOKCHHBIX Ha €T0 HI/IHGBOfI IMMaHCJIN KJIaBUAaTypbl U JUCILICA.

B kax1plif MOMEHT BPpEeMEHHU Ha JHCIIeE TEIUIOCYETYHKA OTOOpaKaeTcs TOJIBKO HEOObIIas
4acTh €ro napameTpoB. s nocTyna K ApyruM napamerpam HEoOXOAMMO BBINOJIHUTH HEKOTOPHIE
JEHCTBUSI C TIOMOIIIBIO0 HAYKATHS KJIABHIII HA KJIABHATYPE TEIUIOCYETYHKA (CM. j1ajiee).

Knapumm 6ynem 0603Ha4ath yrioBeiMu ckoOkamu. Hanpumep: <Esc>, <2>. Ecnu TpeOyercs
OJTHOBPEMEHHOE Ha)KaTHe JBYX KJIABUIII, TAKOE ACUCTBUE Oy7eM 0003HAYATh CJICIYIOIIUM 00pa3oM:
<Shift>+<—>. B stom ciydyae HeoOxoauMo HakaTh kinaBuury <Shift> u, yaepxuBas ee, Haxarb
KJIaBUIILY <—>.

9.1 MMpuHUUNbI paboTbl C MEHIO

Bce mapaMETphbl TCIIOCUETUMKA, K KOTOPBIM HMMCCTCA AOCTYIl C IIOMOLIBIO KiIIaBHUAaTypbl U
JUCIUIes,, OPraHU30BaHbl B HEKOTOPYIO MHOTOYPOBHEBYIO CTPYKTYPY, Ha3bIBa€MYIO Jajiee MEHIO.
Kaxnprii ypoBeHb MEHIO TIPEACTABIISIET COO0M HAOOP CTOJIOIOB, COCTOSIIHX, B CBOIO OYEpEelb, U3
CTPOK (MJIM ITyHKTOB) MeHI0. CTpOKa MEHIO CIYXKUT JU00 Ui 0TOOpakeHUsI 3HaYEHHsI HEKOTOPOTO
napamerpa, JM0O CIY)XWT JUIS BBIMOJHEHUS HEKOTOPOW KOMaHIIbI, OO SBISETCS BXOJOM B
CIEAYIOUIUNA YPOBEHb MEHIO.

9.1.1 HaBuranus mo MeHIO

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

— <—>>Hu <«> — IJI nepexoga MexXay CTOJIOIIAMH MEHIO OJHOTO YPOBHSL. KnaBuma <—>
CILY’)KUT Ul Tepexojia K cieaymomeMy croiduy MmeHto. KiaBuma <«—> ciyXuT ams
nepexosia K MpeJblayleMy CToJIOy MEHI0. DTOT Mepexo] OCYLIECTBISETCS MO KpPYTy:
€ClIM HaXaTh Ha KIABHINY <<«—>, HAXOISICh B IEPBOM CTOJIOIE MCHIO, IOMAJCM B
MOCJIETHUI CTONOEL; ecy HaXkaTh Ha KJIaBUILY <—>>, HAaXOJSCh B IOCJEIHEM CTOJIOIE
MEHIO, TIOTIaJIeM B MEPBBINA CTOJIOCII.

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

— <Esc> — 15 BO3BpallleHUsl K Hauyaldy cToslua, MepBoMy CTOJIOLY TEKYIIEero YpOBHS U
MIPEbIAYIIEMY YPOBHIO MEHIO (MHOTOKpPAaTHOE Ha)KaTue ATOW KIIABUIIH BCET]1a MO3BOJISET
BEPHYTHCSA B UCXOHYIO TOUKY MEHIO U3 JII00O0r0 IMyHKTa MEHIO).

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

— <Shift>+<1>, <Shift>+<2>, <Shift>+<3>, <Shift>+<4> — g nepexIrOYeHUS Ha
COOTBETCTBYIOIINH y3€ll y4yeTa (CM. HacTpoiKy uncia Y'Y B myHkTe 9.2.4).

Homep otobOpakaemMoro B JaHHBIMI MOMEHT y3jla y4yeTa BBIBOAMTCS B IEPBON MO3ULIMU
BEpXHEN CTPOKH auciies (BbIACNEH cepbiM (OHOM mpu M300paxkeHUH ¢gopmaTta CTOJIOLa — CM.
HIKE).

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

Ecnu Ttexkymuii nmyHKT MeHIO (B KOTOPOM HaxOJUTCS Kypcop) COIEpPKHUT Jr000H u3
HACTPaWBaE€MbIX ITapaMETPOB TEIUIOCUETYUKA, TO JUISl IEPEX0/ia U3 peKUMa HABUTaLUMU 110 MEHIO B
PEXUM peJaKTUPOBAHUS 3HAUEHUS ITOrO MapaMeTpa HeoOXoIMMo HaxkaTh KiaBuiny <Enter>. Bxon
B PEXHM pEIaKTHUPOBaHUS JII0OOTO MapaMeTpa TEeIUIOCYETYHMKAa BO3MOXKEH TOJIbKO B PEXHUME
Hamagku (IpU  TOJIOKEHHWH, MNPOTUBOMOJOXKHOM  «On»  3allUTHOTO  MEepeKIroyaTesnent
«MoOHTaXHBII»), B IPOTUBHOM cllyyae Ha)kaTtue kjaaBuiu <Enter> B TakoM ITyHKTE MEHIO HE OyJeT
MMETh HUKaKoro 3ddexra.

B pexume pemakTHpoBaHUsS Kypcop H3 IEpBOTO CTOJOLIA Ha HKpaHE IepeMellaercs B
MO3ULMIO, TJIe 0TOOpakaeTcs 3HaUEHUE apaMeTpa.

Ecnu 3Hayenue mapamerpa HpeacTaBiisieT co0OM HEKOTOpOe 3HAYEHHE W3 OTrPaHUYEHHOTO
CIIMCKA, TO Mepedop 3TUX 3HAYEHUM OCYIIECTBISAETCS MOCIeA0BaTEIbHBIM HaKaTUEM KJIABUIIN <|>
(B pexuMe peJaKTUPOBAHNUSA).

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

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

JUis coxpaHEeHMsI TPEXKHEro 3HAYEHHs I[apamMeTpa HEOOXOAMMO BBIMTH U3 peXHUMa
peoaKTUPOBAHMUs, HAXKaB KiaBuiry <Esc>.

9.2 CTpyKTYypa MeHIo

9.2.1 T'1aBHOE MEHIO

OTOT YpOBEHb MEHIO CIYKUT Uil BbIBOJA HA JUCIUIEH TEKYIIMX 3HAYEHUN MapamMeTpoB
TEIUIOCYETYMKA U Y3JIOB y4eTa.

[lepBpIii cTONOEL] 3TOrO MEHIO OTOOpa)kaeTcsl Ha OJKpaHe IMpU BKIIOYEHUU MHUTAHUS
TeruiocueTdrka. Ilepeuncinum coctas u popMaT CTOJIOLOB 3TOTO YPOBHS MEHIO.

9.2.1.1 OcHOBHBIC HHTEIPATOPBI

B stom ctonbue oroOpakaroTcs 3HAUEHHUS MHTErPaTopa TEIUIOBOM SHEPrUM y3ja yuera u
3HAYEHUS! UHTETPaToOpPOB MACChl TEIIOHOCUTENSI C MOMEHTA BBO/Ia TEINIOCUETUYHKA B SKCILTyaTalUIo,
a Taxoke (opmyna pacuera TEMJIOBOM 3HEPruu:

Coaep:kanue cToJiona IIpumeuanue
IMI: XXXX.XXXXXX T | CumBonamu «X» 0003Hau€Hbl MO3UIMH LU(P B YHUCIOBBIX
M2: XXXXXX.XXXX T | 3HauYeHHSX BBIBOJMMBIX IMapaMeTpoB. llo3umust necsTuaHON

M3: XXXXXXXXXX. T | TOYKH B 3HAUCHHSAX HHTErpaTopoB Q u M — ruraBaromasi.

Q: XXXX.XXXXXX TI'kast | B nepBoil Mo3UIMK NEPBOI CTPOKU AWCIUIES (BBIACICH CEPhIM
dopmya Q= (hoHOM) MOCTOSIHHO OTOOpaKAaEeTCS HOMEP y3Jia 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 TNOKa3bpIBalOTCSl NPU  OTCYTCTBUU
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COOTBETCTBYIOIIHUX PACX0OJOMEPOB.
[Ipu Haxarol kmaBuuIe <+> OTOOpaKalOTCA HHTETPaTOpPbI
Macc Tpu otpunareabHoM pacxoae («Ml—», «M2—»,«M3—»).
I[Ipu  Haxatol  koMmOuHamuu  kmaBum  <Shift>+<4+>
OTOOpa)aloTCS HHTErpaTopbl Macc NpPHU TMOJOKUTEIHHOM

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

9.2.1.2 Bpemsi padoTbl HHTEIPpaTOPOB

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

Coaep:kanue cToJiona 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 R« I

9.2.1.3 HuTerparopbl 00beMOB

B sTom cTonbiie oToOpaXkaroTcsi 3HAYCHHUST HHTETPATOPOB 00BbeMa TETUIOHOCHUTEIISI C MOMEHTA
BBOJ[a TETUIOCYETUMKA B IKCIUTYaTaIUIO:

Coaep:kanue cToJiona IIpumeuanue

1V1: XXXX.XXXXXX M3 Ilo3unua aecITUYHOM TOYKM B 3HAYEHUIX OOLEMOB —
V2: XXXXXX.XXXX M3 IJ1aBaroIas.
V3: XXXXXXXXXX. M3

9.2.1.4 MoHOCTh U MaCCOBbIE PACXO/AbI

B sTom cronbue oTtoOpaxaroTcs TEKyLUE 3HAYEHUs MAcCCOBBIX PACXOJO0B TEIJIOHOCUTENS B
TpyOOIIPOBOJIaX U TEMJIOBOM MOIIIHOCTH:

Coaep:kanue cToJsiona IIpumeuanue
1Gml: X.XXXX T/4 Tlo3unusa necaTHYHON TOYKH — IIIaBaromas.
Gm2: XXXX.X T/u IIpu ommOke mapaMerpa M OTCYTCTBHM COOTBETCTBYIOLIETO
Gm3: XXXXX. T/u JOTOBOPHOI'O 3HAYEHHMs — BMECTO 3HAYCHUS IIapaMeTpa

W: X.XXXX Txaji/4 | eiBogurcs cooOuienue o6 omuoke. [Ipy omubke, BhI3BaBIIEH
MIepPexo/1 Ha JIOTOBOPHOE 3HAYCHUE, ITOCIIC 3HAYCHUSI ITapaMeTpa
BBIBOJUTCS BOCKJIMIIATEIbHBIN 3HAK «!». Jost
HporpaMMpreMoro 3HAYCHHUSA BBIBOIUTCA 3HAK «=).

9.2.1.5 OObemHBIE pacxobl

B sTom cronbiie oToOpakaroTcs TEKylue 3Ha4eHUs] OOBEMHBIX PacX0J0B TEIIOHOCHUTENS B
TpyOOIpoBOIaX:
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Copaep:kanue cToJiona IIpumeuanue
1Gvl: X.XXXX M3/u Tlo3unusa necaTHYHON TOYKH — IIIaBaromas.
Gv2: XXXX.X wM3/4 g n3mepseMbix napamerpos (Gv, t, P) B ciiyyae ommoOku (cM.
Gv3: XXXXX. wM3/u [Ipunoxenne K) wnm mepexoga Ha JOTOBOPHOE 3HAYCHHE

Ha)kaTue W yaepkanue kinaBuimu <Shift> mo3BomseT moayduTs
JOTIOJIHUTEIBbHYI0 HHGOPMAIMIO: a) AUArHOCTUKY OIIHUOKH,
BBI3BABIIYIO TIEPEX0]I HA JOTOBOPHOE 3HA4YeHUE, 0) pe3yabTaT
W3MEPEHUS, BBI3BABIIMI OIMMOKY BBIXOJA 3a JOIYCTUMBIN
JMana3oH WM Mepexo] Ha JIOrOBOpHOE 3HadeHue. Pesynprar
M3MEPEHUS TP 3TOM TTOMEYAETCS CHMBOJIOM «*).

9.2.1.6 Temneparypbl

B a3rom cronbue oroOpaxkaroTcsl TEKylUIMe 3HA4YeHUs TEeMIEeparyp TEIUIOHOCUTENs B
TpyOOIpoBOax, TemIepaTypa XOJOJHOW BOJbI W Iepemaja TeMmieparypbl dt = t; — t, Mexay
MOJJAIONIUM B 0OpaTHBIM TPYyOOTIpOBOIaMH (J1 TYMTUKOBOM CHCTEMBI TETUIONMOTPEOICHHS: t] — tys),
a TaKKe — TeMIiepaTypa arMocgepbl (€CIU COOTBETCTBYIOIINI 1aTYUK MOJICOEIUHEH):

Coaep:kanue cToJiona IIpumeuanue

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

9.2.1.7 daBaenust

B »stom cronbie otoOpaxkaroTcs TEKyIIMEe 3HA4YeHUs JaBJICHUN TEIUIOHOCHTENS B
TpYOOTIIPOBOIaX U JIaBJICHHUE XOJIOTHOW BOJIBI:

Coaep:kanue cToJsidna 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 cTONOEL COIEP>KUT BXOJIbI B MEHIO I1at paciupenus (I1P).

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

Hanuuue npyrux CTpokK B JaHHOM MEHIO 3aBUCUT OT MPUCYTCTBUSA IUIAT PACIIMPEHMUS,
HMMEIOLIUX CBOE MEHIO JJIsl BBOJIa/0TOOpaXkeHUs! CBOMX napamerpoB. Hanpumep, npu Hanuuuu miart
TokoBBIX BBIX0JIOB (IITB) m mewarm mnporokonoB Ha mnpuntep (YIIII), Bug meHwo Oyner
CIIETYIOIHM:
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Coaep:xanue cToJ0ua

IIpumeyanue

1lpoCcMOTP apxXMBOB>
Cn3: TOKOBEE BHIX.>
Cnb: Ilewars npor.>

CI/IMBOJ’[BI (<>)), KOTOpI)IMI/I 3aKAHYNBAKOTCA CTpOKI/I MCHIO, IO~
CKa3bIBAIOT, YTO OHU SIBJISIOTCA BXOJAaMU B MEHIO CIEIYIOLIETO
ypoBHs. [[ns BXoga B Takoe MEHIO HEOOXOJUMO MEPEMECTUTD
Kypcop Ha CTPOKY C €ro Ha3BaHUMEM M HaXXaTb KJIABUINY
<Enter>.

Ilepen Ha3BaHMeM IIIaThl PACIIMPEHMS YKa3bIBa€TCS HOMEDP
CJI0Ta, B KOTOPBIM OHA BCTABJICHA.

9.2.1.9 Hacrpoiiku

77

OTOT cTONOEl] COAEPKUT BXOJbl B CIEAYIOUINE YPOBHU MEHIO. MeHIo «JlMarHOoCTMKA)»

coJlep)kUT MH(popMaLKi0 00 OTKa3ax M COCTOSIHUM HEKOTOPBIX CHUCTEM TeIlocyeTdyrka. MeHo
«HacTpomnka ysma» u «Hacrpomka TC» coaepxkaT MapaMeTpbl HACTPOMKHU y3Ja ydeTa H
teriocueTunka. Komanna «OumcTka Bcex HaCTp» I03BOJSET OOHYIWTh BCE IMapaMeTphl
TeIlocyeTurKa (peKOMEeHAyeTCsl Mepesl HayaloM IepBOil HAacTpoiiku TeriocueTdrka). Komanna
«[loBepka CIYKUT JIJIs IPOBEACHNS TOBEPKU TEIUIOCUETYMKA B PyYHOM PEXKHUME:

Coaep:xaHue cToJ101a

IIpumeyanue

lInarsocTuxka>
Hacrpomka yzmna>
Hacrpomka TC>

CHMBOJIBI «>», KOTOPHIMU 3aKaHYUBAIOTCS CTPOKH MEHIO, MO /I-
CKa3bIBaIOT, YTO OHU SIBJISIOTCS BXOJAMH B MEHIO CIIEIYIOLIETO
ypoBH4. /{15 BXoJa B TakOoe€ MEHIO HEOOXOJUMO NEPEMECTUTH

OumcTKa BCEX HacTp>
[loBepka>

Kypcop Ha CTpPOKY C €ro Ha3BaHUEM M HaXaTb KJIABUIIY
<Enter>. B pexxume, KOr/a 3allUTHBINA [IEPEKIII0YaTeNb CTOUT B
MOJIOKEHUH, TIPOTUBOIOIOKHOM “On”, MeHI0 «OUnCcTKa BCEX
HacTp» U «IloBepka» OTCYTCTBYIOT.

9.2.1.10 TaTta u Bpems

DTOT CTOJIOCI] CIY)KUT JUII OTOOpaXCHUS © PEAAKTHPOBAHUSA JAaThl M BpPEMEHU
TEIIOCUYETYNKA, a TAKKE — JJIT OTOOPaKEHUS HOMEpa TEIUIOCYCTYNKA U BEPCUU €0 ITPOrPaMMHOTO
o0OecrieueHus:;

Coaep:kanue cToJiona IIpumeuanue

1 IOO:mMm:I'T" YU:MM:CC
MKTC N: 1
Bepcua: XX.XX

Howmep y3na ydera, oToOpakaeMblii B IEpBOIl MO3UITUU TIEPBOI
CTPOKH, B JTAHHOM CJIydac HC UMECCT 3HAUCHUA.

9.2.2 Menw «/Ilnarnocruka»

OTOT YpPOBEHb MEHIO CIYKUT JUIsl BBIBOJA@ HA JAUCIJICH JAMArHOCTHKU COCTOSHUS
TEIUIOCYETUYMKA M U3MEpUTeNbHbIX Moxynel. [lepeuncium coctaB W (opmar CTOJIOLOB 3TOTO
YPOBHS MEHIO.

9.2.2.1 Cocrossune MKTC

DTOT cToJI0el] CITYXKUT AJIsl 0TOOpaxeHus cocTosiHus HekoTophix neneit MKTC:
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Coaep:kanue cToJi0na IIpumeuanue

13am.Ip: BrioueHna | OroOpaxkaeTcsi COCTOSHHME — 3alUTHBIX  IEpeKIIoYaTesiei;
Sam.MoHT: CHATA cocrosHue nutanuss MKTC (ot ceru 230B, mu6o ot
IImranme: CETb aKKyMyJIITOpa); JIMHMM MNHMTaHUS 2-X KaHAJOB CBSI3U C
[nr.Jnel: Hopma U3MEPUTENbHBIMU  MOJIYJISIMU; COCTOSIHUE  KOHIIEBBIX
[nT.Jinn2: Ileperpys | BeIKIIOYaTeled, €CIIM OHH YCTaHOBJIEHBI. BBIKIIOYATEIH
Jeeppl: 3aKpelTa noacoenuHATC K kiemmaM XT1 marepuHcKoW 1uiatel M K
JBepn2: OTKPHTA kiaemmam OXP1 u OXP2 miaTel MOAKIIOYCHHH.

9.2.2.2 CYeTYUKH OIIHOOK

OTOT croyibel CIYyXHUT JII OTOOPaKCHHsI KOJIMYEeCTBa COOBITUH B apXWBE COOBITHH U
KoanuecTBa omnOok cBsizu Mex 1y MKTC u usmepurtenbHbIMU MOTYJISIMU:

Coaep:kanue cToJiona IIpumeuanue
1 CoGmrun3alleHb : 1 | Ilpu pasperaronieM MOJI0KEHUU 3aLUTHOTO MEPEKIoUaTeNs ¢

OBHYJINUTH ! MOMOIIBI0 KOMaHJbl «OOHYIUTH!» MOXXHO COPOCHTH CUETUHK

OmCBA3M : COOBITHH 3a NeHb. TeM camMbIM MOYXHO BOCCTAaHOBHUTH 3aIHCh

M1 : 0 COOBITHH, €CIIM OHAa OCTAHOBJICHA MPH JIOCTHIKCHHS

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

VIM3: 0 OOGHyJIeHHE CYETYMKOB YMCIa ONIMOOK CBS3M MPOUCXOJIUT B
Hadajie Kaxxaoro Jaca rmo yacamMm MKTC, mu6o mo JoCTHIKEHHIO
MAaKCHMaJIbHOTO 3HAYCHHS CYETYMKA, PABHOTO 255.

Enuanunbie ommOKM CBS3M HE OTpa)KaloTcsd Ha padoOTe TEIUIOCYETYHKA, T.K. B Clydae HX
BO3HUKHOBEHHS MIPOUCXOIUT MMOBTOPHBINA CEaHC CBA3H.

9.2.2.3 CueTyukH UMIYJbCHbIX BXx010B MKTC

OTOT cTosI0el] CIIYXKUT AJIsl 0TOOpaXKeH!s 3HAaUeHUN CUETYMKOB UMIYJIbCHBIX BX010B MKTC:

Coaep:kanue cToJiona IIpumeuanue

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

Cu.MKTC-UZ2: XXXXX | 3aperucTpupoBaHHbIX Ha uMIyIbCHbIX Bxogax MKTC c
MOMEHTA TIOCJIEJHEr0 BKJIIOYEHUs NUTaHUsA. MakcumaibHbIE
3HaueHus cyeTyukoB — 65535. Ilo npocTtwxeHHH 3TOTO
COCTOSIHUSI CUETYMKHU OOHYIISIFOTCSI.

9.2.2.4 Temneparypst MKTC u UM

OrtoT crosber] cayX uT st oToOpaxkeHus temnepaTypsl BHyTpu MKTC u usmepurenbHbIxX
MOJTyJIEH:

Coaep:kanue cToJi0na IIpumeuanue
1 Temn.MKTC: XX.X Temneparypa BbIBOgUTCA TOJNBKO ainsg MM, axpeca KOTOpBIX
mMl:  XX.X yYKa3aHbl B HACTPOMKE y3JIa yyerTa.

M2 : XX.X
MM3: XX.X
MM4: XX.X
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9.2.2.5 JImarnoctuka MKTC

OTOoT cToNbel CIY)KUT Uil OTOOpa)XX€HHUs pe3yJbTaTOB BBINOJHEHUS IUArHOCTHYECKHUX
tectoB MKTC:

Coaep:kanue cToJi0na IIpumeuanue
1 Kon pecrapra: 2 | Ko pectapra — 3TO mpUuMHa epe3anycka IporpaMMbl:
Kon coct.RTC: 0 1, 2 — BBEIKJTFOUCHHE/BKITIOUYCHHUE TTUTAHUS
Oumbka CRC: HeT | 3 — BBIKITIOYEHWE/BKIIOYCHUE TUTAHUSA WM TIEPe3amycK Io
Ommbxa SPI: Her curHaiy Ha Hoxkke /RST
Ommbxa SMB: Her | 4 — nmepe3amyck 1o 0TKasy OCIMJUIATOPA
Ommbra I2C: Her | 5— cpabarsiBanue croposxeBoro taiimepa (WatchDog)

Om.DataFlash: HeT | 6 — nporpammuslii epesamnyck
7 — nepe3alyck oT KoMraparopa (IIpoBaj MUTaHUA)
8 — mepesamyck oT Bxoga CNVSTR

Kon coctostanst RTC (wacoB MKTC):

0 — yacsl HCIIPABHBI;

1 — ommbka cuuteiBaHus BpeMeHu (onmbka SMB);
2 — HCTIOPYEHHOE BPEMSI;

3 — pa3psbkeHa O6arapeika.

9.2.2.6 CnHCOK YCTAHOBJICHHBIX ILUIAT PaclIMpeHHs

OTOT cToJI0eI] CITYXKUT AJIsi OTOOpa)KEHUs! CIKCKA IUIAT PACIIMPEHUs], YCTAHOBJIEHHBIX B CIOTHI
MaTepHUHCKOM I1atel cucreMHoro 6i1oka MKTC:

Coaep:kanue cToJiona IIpumeuanue

1 Cnl: —-—- Jisi  KaxJoro W3 IIECTH CIIOTOB BBIBOJUTCS YCIOBHOE
Cn2: LONW V01.01 0003HaUYeHHE TUIaThl, BCTABJICHHOW B CJIOT, U BEPCHS €€
Cn3: C420 Vv01.09 HIPOTrPaMMHOTO 00eCTICUEHHS.
Cnd: —--——-
Cn5: LPT V01.07
Cn6: USB V01l.15

9.2.3 Menw «Hacrpoiika y3na»

OTOT ypOBEHb MEHIO CIYXHUT JJIs BBIBOJA HAa JUCIUIEH W pEAaKTHUPOBAHUS IapaMeTpOB
HAacTpoMKH y3710B yuera (cMm. pazaen «llapamerpsl HacTpoiiku TemyocueTdyuka»). llepeuncium
COCTaB CTOJIOIOB 3TOro MeHt0. BBoa ganHbIX YV pekoMeHayeTcs enarh B yKa3aHHOM MOPSIKE.

9.2.3.1 Hacrpoiika cxeMbl yyeTra

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

Coaep:kanue cToJsiona IIpumeuanue
1CxemaYu:Bakpsiras ZKupnvim Kypcugeom BBIIEICHBI PEaKTHPYEMBbIE MapaMeTpBhl.
Gl yu.B Q: JHa ®opmyna A BBIUKCICHUS TEIJIOBOW SHEPruu (OpMUpPYETCs
G2 yu.B Q: Her ABTOMAaTHYECKH B 3aBUCHMOCTH OT BBEJICHHBIX ITAPaMETPOB.
G2 yu.B Q: Hewr
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dopmysia: Q=
Gl (h1-h2)

9.2.3.2 HacTtpoiika H3MepHUTEeIbHBIX MOAYJIeH

MeH10 coIep)KUT YeThIpe CTOJIONA — 10 MAaKCUMaJIbHOMY UMCITY U3MEPUTEIbHBIX MOyJIEH Ha
y3i1e ydera — ais HacTpoiiku mapamerpoB MM (cm. pasnen «Ilapamerpsl HacTpoiiku YV s
U3MEPUTEIHHBIX MOIYIICH»):

Coaep:xkanue cToJi0na IIpumeuanue
1 uMl1 (G1l,tl,Pl) [IpuBenen npumep Toabko A nepsoro M.
Tun: M121
Anpec: 1234
Oy : 25
AxT.VMIT: Hew

9.2.3.3 CrangapTHasi HACTPOHKAa

MeHI0 CIy)XHUT JUIsl YCTaHOBKU CTaHIAPTHOIO HAaOOpa 3HA4EHUU MapaMeTpoB y3ja ydeTa
(IMama3oHOB KaHAJIOB y3Jla ydyeTa M PeaklHil Ha OmMOKH) B 3aBUCUMOCTU OT THUIIA BbIOpAHHOMU
CXEMbl Yy4d€Ta MW IMapaMCTpPOB H3MCPUTCIIbHBIX MOI[y.]'IGfI (HaCTOHTeJ'II)HO PECKOMCHIOYCTCHA
MCII0JIb30BaTh 3TY KOMaHAy MpU NepBoi HacTpoiike YVY):

Coaep:kanue cToJsiona IIpumeuanue

1Cranmapr.HacTporika> | B n1aHHOM MEHIO Hpeliaraercss BblOpaTh OJHY M3 JIBYX
CranmapT, peBepc G2> | craHgapTHBIX HacTpoek. [lepBas M3 HUX NpenHa3HaueHa s
Clly4aeB, KOIJa peBepC IOTOKa He Jolyckaercs. Bropas —
KOTrJa JIOTyCKaeTcsi peBepc B oOpatHOM TpyOompoBoze. st
BBINIOJIHEHUS! OJJHOM M3 3THUX KOMaHJ HE0OXOJMMO IOCTaBUTh
KypCcOp Ha COOTBETCTBYIOUIYKO CTPOKY M HaXXaTh KJIaBUILY
<Enter>. [locne 3TOro nosBUTCS OKHO C TEKCTOM:
[logTBEepINUTE KOMaHOY
CTaHOapT.HaCTpPOMKa
HJa: Enter, HeTr: Esc
g BeinonaHeHus: «CTaHAApTHOM HACTPOMKKU» CHOBA HAXKMUTE
Kyapuiry <Enter>.

9.2.3.4 Hacrpoiika napaMeTpoB pacyeTa TelJIOBOH YHePTruu

OTOT CTONOEL CIYKUT AJIs1 OTOOPaKEHUS U PEIaKTUPOBAHUS TAPaMETPOB, KOHTPOIUPYIOIIHUX
YCIIOBHSI pacueTa TeIUIoBOM dHeprur. (cM. paszaen «llapaMeTpbl KOHTPOJIS MPU pacdyeTe TEIIOBOH
SHEPTHUMY):

Coaep:kanue cToJsiona IIpumeuanue
I1Cunxp. 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 COOTBETCTBYIOIIAsi CTPOKA JAHHOTO CTOJIONA HE BBHIBOAUTCS HA
W<0: OIHMBKA JIACILIEH.
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9.2.3.5 Hacrpoiika KaHaJI0B y3J1a y4era

MeH10 COIepKUT HECKOJIBKO CTOJIOLOB JAaHHOTO TUIA — 10 YUCITY KaHaJloB y37a ydyera. OHu
CIIyXaT JJisi OTOOpa)XE€HUs W PENaKTUPOBAHUS MapaMeTPOB HACTPOWKH KaHAJIOB y3ja y4era (CMm.
paznen «[lapameTpsl HACTPOWKH KaHAJIOB y3JIa yUeTay):

Coaep:kanue cToJsidna IIpumeuanue
1 Gvl [M3/u] | IlpuBemeH TpuMep Ul KaHala pacxola C pa3pelieHHBIM
Kanamn: MMI1-Gv peBepcoM. Ecnu peBepc 3anpeuien (nipu «lIpenPes» = 0),
ArBOumG: Her CTpOKa CO 3HauYeHHEM BennuuHbl «/IrBPeB» orcyrcrByer. st
MuHUMYM 0.0160 | kananoB TeMIepaTypsl M JAABJIEHHS OTCYTCTBYIOT YETHIPE
AreMun: JHa: 0.0100 | nocneguue CTPOKH.
Maxkc: 16.000
IrBMakc: Hew
[lpenPesB: -10.000
IrBPer: Hew
OIIT : BkJro4YeH
[lyctTp: Her ownbku
1 Gvl [M3/u] | IlpuMep coepKaHUs TAHHOTO CTOJIOIA MEHIO B CiIydae, KOTaa
Kanas: IllporpamM 3HaYEHHUE B KaHAJIE y3Jia yuyeTa IporpaMMUpPYETCsL.
SHaueH: 0.0000
1 Gvl [M3/u] | Ilpumep cojaepKaHWs JAQHHOTO  CTOJONA  MEHIO  JIs
Kanasn: MKTC-M1 IpeoOpa3oBaTesl pacxo/ia ¢ UMIIYJIbCHBIM BBIXOJIOM.
JiuTp /vimr : 10.000
1 Gvl [M3/u] | IIpuMep coaepsKaHus JAHHOTO CTOJIONA MeHIo i YV Tuma
Kanan: MKTC-H1 «Pacxonomepsl», mpeobpazoBaTens pacxojia ¢ HUMITYJIbCHBIM
Tumn cpens: Xngx BqumndnTHHaqmﬂH«Hﬁumomm»
JiuTp /vimr : 10.000
InoTH, kxr/M3: 900.00
1 Gvl [M3/u] | [IpuMep coaepskaHHs JaHHOTO CTOJIONA MeHIO jis YV Tuma
Kanamn: MKTC-H1 «Pacxonomepsl», CUETYMKA ra3a ¢ UMITYJIbCHBIM BBIXOJOM.
Tun cpener: I'as
JluTp /vimr 10.000
1 Gvl [M3/u] | [IpuMep coaepsKaHus TAHHOTO CTOJIONA MeHIo s YV Tuma
Kanan: MKTC-H1 «Pacxomomepsl», CYETUYHMKA I3JIEKTPOIHEPTUU C HMMIYJIbCHBIM
Tun cpenwi: SadbH BBIXOJIOM.
UM/ kBTU : 6400.0

9.2.3.6 CocrosiHue cueTa HHTErPaTopoB

OTOT CTONOEL CIYXKUT AJIsi OTOOPaKEHUSI COCTOSIHUA cueTa UHTerpatopoB (cM. pasaen «llyck
cyeTa HWHTETpaTopoB») U BhIMOJHEHHS KomaHa «OctaHoBUTH cueT!», «llyctuth cuer!» wu
«OYHUCTUTD aAPXUBY:

Coaep:kanue cToJsiona IIpumeuanue
1 Cuer : BrunoueH CuMBOn  «!», KOTOpPBIM 3aKaHYMBAeTCd CTPOKAa MEHIO,
OCcTaHOBUTHL cueT! MMOJCKAa3bIBAIOT, YTO OHa sBIsieTcs KomaHaon. s ee
OuMCTUTL apxXUB> BBIIIOJIHEHUS ~ HEOOXOJMMO  TOCTaBUTh  Kypcop  Ha

COOTBETCTBYIOLIYIO CTPOKY MEHIO M HaXaTh KiaBuiy <Enter>.

B ciyuae, xorga cuet BKIIIOUEH, TAHHBIN CTOJI0CI MEHIO UMEET
BHJ, yKa3aHHbIM cieBa. Komauael «OCTaHOBUTH cueT!» u
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«OUUCTUTh apXWB» JOCTYIHBI MPHU TOJIOKEHUHU, MPOTHUBOTIO-
T0)XHOM «Ony» 3aIUTHOTO TepekiatodaTess. s BBITTOTHEHHS
KOMaHJ HEO0XOIUMO TEPEMECTHUTh Kypcop Ha CTPOKY C
MMEHEM KOMaHJBI M Ha)KaTh <Enter>.

1 CueT:0CTAHOBJIEH | 3gech yka3aH BHJ pacCMaTpUBAaEMOro CTOJ0La MEHIO B Ciydae,

IIycturh cuer! KOTJIa CYET OCTAHOBJICH.
OUMCTUTE aApXmUB>
1 Cuer :BrunoueH 37ech yKa3zaH BUJI pacCMaTpUBAeMOro CT0JIOA MEHIO B cllydae,

KOTI'JIa 3allUTHEIN MECPCKI0YATC/Ib CTOUT B ITOJIOKCHUN «Ony.

9.2.4 Menw «Hacrtpoiika TC»

OTO MEHIO CIYXWT JUIsl 3aJaHus 4HUClla y3JIOB ydeTa A TEIUIOCUETYUKa, Uil BbIOOpa
pa3MepHoOcTel (PU3MYECKMX BEJIMYMH IpPH BHIBOJE Ha JAUCIUICH TerulocdeTyuka (CM. pasjien
«ITapameTpsl, oTOOpakaeMble Ha AMUCIUIEE TEIIOCUETUUKAY), ISl HACTPOMKU CKOPOCTHU CBs3H (IO
RS-232 u RS-485) u HacTpoiiku Xxo/a 4acoB. DTO MEHIO UMEET €MHCTBEHHBII cTOI0eI!

Coaep:kanue cToJiona IIpumeuanue
lUucmo VVy: 4 Yucio y310B yuera MOXKET ObITh BEIOPAHO B uanas3oHe ot 1 1o
Vnnykaumsa Q: I'kanx | 4, Ho He OOJbIIe, YEM IMO3BOJISIET 00bEM MaMSITH MUKPOCXEM
Mnpnykauusa P: arTH JUIsL XpaHEHUs apXHUBOB.

Cxop.ceasu: 115200 | Jlns TeruioBoi sHepriur MOTYT ObITh BbIOpansl ['kai, I'J[x wiu
KammbpYac, c/m: 35 | MBr*u. B 3aBHCHMOCTH OT 3TOTO BBIOOpa MOIIHOCTH OyIET
llonronY, c/cyT: 0 | unauumposatbes 6o B I'kan/u (eci IS TEIIOBOM SHEPTHU
AucnCuuxpdacos: Her | gpiGpansl ['kan), 160 B MBT (eciu uist TEIIOBON SHEPIHU
Curxan CTAPT:6-15B | ppi6pans ['JIx umm MB1*u).

Jly1st maByieHust MOTyT OBITH BBIOpaHbI ata, atu, MIla-a, MIla-u.
[Tapamerp «KanmubpYac,c/m» (mpexnee HazBaHue «Yxomgdacy)
0003HaYaeT yxoJ 4YacoB TEIUIOCYCTYMKA MPH OTCYTCTBHH
MOTIPAaBKM Ha WX XOJ B CeKyHIax B mecsl. [lomoxurenpHoe
3HaYCHWE COOTBETCTBYET CIIEHIANUM 4YacaM. 3HadeHHUe
BBOJHTCS W3TOTOBHTEIIEM. W3menenne napameTpa
3aIpenaeTcsl NepeKTFouaTeNIeM IPOU3BOUTEIS.

[Tapamerp «lloaron yacoB» (B ceKyHAaX B CYTKH) MO3BOJISIET
KOPPEKTUPOBATh XOJ1 YacOB, €CJIM 3TO He0OX0aAuMo. 3HaueHue
Koppekuuu -1, 0 wm +1.

[Tapamerp «IncnCunxpYacoB» 3ampemaer Wik pasperiact
CHHXPOHHM3AIMI0 YacOB TEIUIOCUETUYMKA C JUCTIETYEPCKOM
CHCTEMOW MyTeM IEepeBOa YacoB TEIIOCUYETYHKA M0 KOMaH]Ie
OT AUCIETYEPCKON CUCTEMBI.

[Tapamerp  «Curman  CTAPT»  mo3Bosmsier  BeIOpaTh
«IMOJSAPHOCTHY  curHaioB  «Ctapt» u  «Crom»  uis
CHHXPOHH3AIMH TEIUIOCUETUYNKA C TMOBEPOYHOU YCTAaHOBKOM.
Bo3moxubie 3HaueHus «6-15B» u «0B». B nepBom ciydae B
MOMEHT CTapTa IMOBEPKHA CHUTHAJN, TOIAIOIIUICS Ha KIEMMBI
«CCl» u «CC2» momxen usmeHatbess oT 0 mo 6-15B, Bo
BTOpOM — oT 6-15B 110 0.
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9.2.5 Menw «IloBepka»

OTOT ypOBEHb MEHIO CIY)XHUT JJIsl IPOBEIEHUS IMOBEPKU TEIUIOCYETYMKA [0 KOMaHAAM W3
MEHIO M OTOOpaKeHHs pe3ylIbTaTOB IOBEPKU. BbINOJIHEHHE TOBEPKH MOXKET TaKxKe
OCYILIECTBIISITECS 1O KOMaHJaM OT KoMiblorepa U oT cur”aioB Crapt/Cron. B cnepyromux
MoJpa3zeliax OmMcaH COCTaB M popMaT CTOJIOIOB 3TOTO MEHIO.

9.2.5.1 CocrosiHue NOBEePKH

DTOT CTOJIOLI] CITY>KHUT JJIs OTOOPAKEHUST COCTOSTHUSI TIOBEPKHU:

Coaep:kanue cToJi0na IIpumeuanue
1 Tonroroeka! B 3aBHCcHMOCTH OT COCTOSIHUS TOBEPKH 3TOT CTOJIOEI UMEET OJIUH
Prnoe=10ara: Her U3 Tpex BHUJAOB, IIPEACTaBIECHHBIX cleBa. B  cocTosHumn
1 Crapt! “IlongroToBKa” MOXKET OBITh 3aJlaH PEXKHUM HCIOJIH30BAHUSA

noBepouHoro nasieHuss. Ecim «Pnos=10ara: [la», To pe3ynbrar
M3MEpPEeHUsT B JIFOOOM KaHaJIe JABJICHUS TEIUIOCYETUYMKA OyAeT
paBen 10ara (0,980665 MIla). B mpotuBHOM ciydae — Bce
AaBJICHUA U3MECPAIOTCA B IITATHOM PCKHUME.

1 Cron! XXX.XXX cek

JIJ'I?I YIIpaBJICHHUA XOJOM ITIOBEPKHM K3 MCHIO TCIIOCUCTUYHKA H€06XO}II/IMO HaXuMaTb Ha
knaBuiy <Enter>, mpu yciaoBUM, YTO Kypcop HaXOJWUTCS B IEPBOM cTpoke 3toro croubma. [Ipu
3TOM OYIyT BBIIOJIHATHCSA KOMaH bl cooTBeTcTBeHHO: «Iloarotoskal», «Crapt!» u «Cron!».

HpI/I BBIIIOJIHEHHUH KOMAaH/IbI «HOJIFOTOBK&!)), TCIJIOCUCTYMK U BCC U3MCPUTCIIBHBIC MOYJIH,
IMOAKIOYCHHBIEC K HEMY, HNCPEXOIAAT B PCKUM TOTOBHOCTH K Ha4dally ITOBCPKH. PC3y.]'IBTaTBI
npenplayiei noBepku (eciau oHa Obuta) oOHyNs0TCA. Ha qucmiee temocueryrka oTodpaxaercs
komanaa «Crapt!».

HpI/I BBITIOJIHEHHUH KOMAaH/bI «CTapT!)) TCIUIOCUCTUYMK HAYUMHACT CYMMMHPOBATH PE3YJIbTATbL
M3MEpeHHUsl 10 BceM KaHaimam. Ha gmcriiee Temocuerymka oToOpaxkaercss komanma «Crtom» u
BpeMsi, IPOIIIe/IIee C MOMEHTA cTapTa (B IEIbIX CEKYHIaX).

[Tpu BeImoTHEHNH KOMaHAB! «CTOM!» TETIOCYSTUNK 3aBepIIaeT CyMMHUPOBAaHUE PE3YJIbTAaTOB
M3MEPEHHUsS U TIePeXOJUT B OOBIYHBIN pexxuM paboThl. Ha amcriiee TemmocueTdynka oToOpaskaeTcs
koManja «[loaroroska!y.

B mo6oii MOMEHT 10, BO BpeMs M TOCIE€ TOBEPKM MOXKHO TIOCMOTPETH pe3yJbTaThI
Mpeaplayledl Wik TEeKyled MOBEpKH, A OTOOpaKeHHs] KOTOPBIX MCIIOJIB3YIOTCS CIEAYIoLue
ctonOiel MeHro «IloBepkay:

9.2.5.2 OO0beMBbI TENJIOHOCUTEISI H BPpeMs ITOBEPKHU

OTOT cTONOCI CIYKHUT I OTOOpakeHHs OOBEMOB TEIIOHOCHTEIS, IPOIICIIIETO I10
TPyOOIIPOBOIaM y3Jia y4eTa H BpEMEHHU TIOBEPKH:

Coaep:kanue cToJsiona IIpumeuanue
1 V1: X . XXXXXX M3 [Tocne xomans! «I1oATOTOBKA» 3TH BETMYUHBI OOHYIISIFOTCSI.
V2: X.XXXXXX M3 [Tocne xomannpl «CTapT» 3[4€Ch OTOOpa)KalOTCS HAKOIUIEHHBIE
V3: X . XXXXXX M3 00BEMEBI U BpeM:s C Haydajia IIOBEPKH. ITocne xomaunsl «Ctom» -
Bpemsa: XXX.XXX cek | pe3ynbTaThl MOCIEAHEH OBEPKHU.
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9.2.5.3 Cpeanue o0beMHbIE PACXOJIbI H KOJIMYECTBO TEIJIOBOI IHEPIruu

OTOT CTOJIOEI CIYKHUT JJII OTOOPaKEHUsI CPEIHUX OOBEMHBIX PACXOJ0B TEIJIOHOCUTENS B
TpyOOTIIPOBOIaX y3JIa y4eTa M KOJMUECTBA TEIUIOBOW YHEPTUH 32 BPEMS IIOBEPKH:

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 OTOOPAXKEHUSI CPEAHUX TEMIIEpPATyp B TPyOOIIpOBOJaxX y3ja ydyera
Y TEMIIEPATypbl XOJIOIHON BOJBI:

Coaep:kanue cToJiona IIpumeuanue
1 tl: XXX.XX °C
t2: XXX.XX
£3: XXX.XX
txB: XXX.XX

o

o]
Q00

o

9.2.5.5 Cpeanue naBjeHust

OTOT CTONOEL CIYKUT JUIsl OTOOpa)KE€HUs CPEeTHUX JaBJIeHUI B TpyOOIpOBOAax y3Jjia yyera u
JTAaBIICHUS XOJIOHOM BOJIBI:

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

9.2.5.6 Macchl TeNJIOHOCUTEIA

OTOT croyibell CIHYKHUT IJIsi OTOOpaKEHUsT MacC TEIUIOHOCHTENSI, MPOMISANINX Yepes3
TpYOOIIPOBO/IBI y3/1a YU€Ta U BPEMEHH MOBEPKU:

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

9.2.5.7 MaccoBble pacxoabl U MOIIHOCTh

DTOT CTONOEI] CIY)KHUT ISl OTOOPAKEHHSI CPETHUX MAaCCOBBIX PACXOJIOB TEIJIOHOCUTENS 3a
BpeMsI IOBEPKH M CPEHEN TENIOBOKW MOITHOCTH:
Coaep:kanue cToJsiona IIpumeuanue
1 Gml: X.XXXX 7T/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 IPOCMOTPA apXMBa TEIUIOCYETYNKA HA ANUCIUICE CHCTEMHOTO OJIOKa.
[Tocne BXxozma B 3TO MEHIO IpeJyIaraeTcs BeIOpaTh AUl IPOCMOTPA IMOYaCOBOH, MMOCYTOUHBIH,
100 OMECSUHBIN apXuB:

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

Jlji mpocMOTpa HY>KHOI'O apXuBa cleAyeT IOMECTUTh KYpCOp B COOTBETCTBYIOILYIO CTPOKY U
HaxaTh KiaBuily «Enter». Ilocne BpiOOpa apXxmBa OTKpBIBA€TCS CiENyOIlas CTpaHMIA MEHIO,
HampuMep, JJ1sl HOCYTOYHOIO apXuBa:

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

B nepBo#i cTpoke MEHIO BBIBOJWTCS Ha3BaHUE apXWBa, BO BTOPOM — JaThl CaMOW NEPBOM U
caMOM MOCJIeIHEeW 3amucu B apxuBe. B TpeThell CTpoKe 3amaercs HayaiabHas Jara IpocMoOTpa
apxuBa. [lo ymonuaHuio OHa ycTaHaBIMBAETCS PAaBHOW JaTe MOCHEIHEW 3amucu B apxuse. s
[I04YacCOBOT0 U MOCYTOYHOTO apXMBOB 33JaeTCsl J€Hb, a JJI NOMECAYHOIO0 apXuMBa Mecsl Haudaja
MIPOCMOTpA.

Havanphas gara mpocMmoTpa apxuBa MOXeT ObITh H3MeHeHa. [l BXxoda B pexuMm ee
pEeIaKTUPOBAHUS IOMECTUTE KypCOp B CTPOKY «Hau. maTa:» u Haxmure kiasumry «Enter». s
pPEIaKTUPOBAHUSL UCIOJIb3YHTE IU(POBbIE KIABUIIM, CTPEJIKH BjiIeBO M BOpaso. Ilpu Haxkatuum
knaBuu «Enter» BBeI€HHOE 3Hau€HUE AAThl IPOBEPSIETCA Ha MpaBWIIbHOCTH. Eciu nara BBeneHa
HEBEpPHO (Hampumep, 3agaHbl 45-e uucino wuimu 13- Mecsi), TO Ha AMCIIEE OTOOpa)aeTcs
npenpiaymiee 3HadeHwe nathl. [lpu Haxatum Ha knaBumy «Esc» BBeln€HHOe 3HaueHUE HE
COXpaHSETCs, U Ha TUCIUIEEe OTOOpa)kaeTcsl MpeAbLAyIlee 3HAUEHUE 1aThl.

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

[Tocne 3TOro OTKpHIBAETCS OKHO C apXUBHBIMU JAHHBIMU:

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

Jlasiee BO3MOYKHBI CIIEAYIOLIUE MTEPEMEILEHUS 110 apXUBY (CM. pUCYHOK Huxke). [Ipu HaxaTun
KJaBull «—» U ««—» Ha qucmieil Cb MKTC 6ynyT BBIBOIUThCS pa3iuyHble JaHHbBIE U3 apXHBa 3a
OJIMH U TOT € IepUoJ MPOCMOTpa (dac it 10YacOBOI0 apXuBa, CyTKU JUIsl IOCYTOYHOTO apXuBa U
MecsL Uil noMecsiuHoro apxuBa). [Ipu Haxxatun kinaBum «|» U «T» Ha aucmiiedr Cb MKTC 6ynyt
BBIBOJMTHCS 3HAUEHHUs TeX JK€ JaHHBIX M3 apXuBa 3a pasHble Mepuojsl npocmotrpa. Ilpu
JOCTHKEHUH KOHIIA (Hayasa) apXuBa BBIIOJIHIETCS Mepexo/1 K Hayany (KOHIly) apXuBa.
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lInaraocTHra> 1lMpocM. apxuece VX .XX

¥

¥

Y

Hoecreonan smumce 6 apyuece. Hocae nee |

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

v

Hacmpoilika ysna> MovacoBol apxuB> «Entery »
- - «Enter» o
HacrTponka TC> MocyToYHEA ApPXHE> -
«Enters» «Enter» .
_MNewars/MpocMoTp> MoMeca4HEIN apXHUB> [ L
«Esen . «Esc»
1MovacoBoit apXHE
15.10.05 - 07.04.06
Ha4u. pmama: 07.04.06
_H _«Ellfl‘l‘»-
avano mpocMoTpa> - v
DPopmam cmpor 1 cmodbuos menw. Busooamea smmienna
HHOTBRO HHEX HEPEMEHHBIY, KOMopsie Gy odAin & ¢00mGeTHCIGYTo-
AL Y36 yiemd. SaIinmieaHie npi dGHNCeHInE RO croTduam
OCYVIHECINGTACIINCA 110 GCeM  SMITICAM  COOMMGETNCTNEYIONe ¢
APXTGH.
< v .
m I«ES(‘» @ T«ES(‘» @ T«ES(‘» @ T«ES(‘))
1Mouac: 15.01.06 01 1Movac: 15.01.06 01 1Mowac: 15.01.06 01 1Mouac: 15.01.06 01
Q: o M1: N TpMl : < M1 -M2+: -
g TpQ: M2: TpM2 : M1-M2-:
M3: TpM3 :
1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02 1Mouac: 15.01.06 02
Q: o M1: o TpMl : o M1-M2+: -
@ TpQ: M2: TpM2 : M1 -M2-:
M3: TpM3 :
lMouac: 15.01.06 24 lMovac: 15.01.06 24 lMouac: 15.01.06 24 1lMouac: 15.01.06 24
Q: M1: TpM1 : M1 -M2+: TN
@ TpQ: o “ TpM2 : b M1-M2-:
M3: TpM3 :
1lMouac: 07.04.06 14 1lMovac: 07.04.06 14 1lMouac: 07.04.06 14 1Mouac: 07.04.06 14
Q: M1: Tphl : < M1 -M2+: )
@ TpQ: L IRVR e TpM2 : M1-M2-:
M3: TpM3 :
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- 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
@ «Ese» @ «Ese» m «Escn @ «Ese»
lMovac: 15.01.06 01 lMovac: 16.01.06 01 1lMouac: 16.01.06 01 1lMouac: 16.01.06 01
V1: n tl: n txe: H Pl:
“H v2: t2: ta: P2:
V3: t3: PxBe: 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: o tl: Pre 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:

¥

n

Vi

¥ ¥

Hpu aemennm oumGox 3 nepiiod HPOCMOIMPI & HPIGOM GEPXHEM yiIy
RANCO020  RYHKINN neprod
(z6esdomn). Hoxooace & aro0oM RYHEME MEHI0 ¢ CILHGOTIOM (™) MONCHO
Hioams Kwenmty oEntern 07a nepexodn 6 MEHIO HPOCHOININE OTHILDOR 31
IO REPHOD.

MHEHW 3 o HOAGTACHICA  CHUMGOT (™)

1Mouac: 15.01.06 01* | «Enter»
Q: A Fy
TpQ: o
«Esc» «Escn «Esen
¢ 1lMouac: 15.01.06 01 lMlovac: 15.01.06 01 1lMovac: 15.01.06 01
Tobw: O THeucnp: o TG<min:
@ Tpab: Tdt<min: TG>max:

Taa: Touan.t
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[Ipyu HanMU4YMK HETATHBIX CUTYALlUH 3a IEPHOJI IPOCMOTPA B IIPABOM BEPXHEM YIIIy Ka)I0I0
MMYHKTa MEHIO 32 3TOT MEPHUO/]I MOSBIISIETCSI CUMBOJ «*» (3Be3mouka). Haxonsace Ha moboii cTpaHuiie
MEHIO C CHUMBOJIOM «*» MOKHO Ha)kaThb KjaBuily «Enter» mis mepexoga B MEHIO HpOCMOTpa
BpeMeH paboThl U HEMITATHBIX CUTYalluH 33 3TOT NEPUOJ.

Ha nucnuieit BbIIarOTCS ClEayOIIME TaHHbIE:

— ToOm — qUTeNnbHOCTD Meproaa MpPOCMOTpa — 1 "ac JyIsi T04acoBOTO apxuBa, 24 yaca JJist
IIOCYTOYHOT'O apXHBa, KOJUYECTBO YACOB B MECSIIE /71l IOMECSIYHOTO apXUBa;

— Tpal — BpeMst pabOTHI TEMIOCUETUHKA;

— Thn — BpeMst OTCYTCTBUS 3JIEKTPONMUTAHUS TEIIOCUETUHMKA;

— THeucnp — BpeMsi HEUCIIPABHOCTH TEIJIOCUETUHKA,

— Tdt<min — Bpems, Korga pa3HOCTb TemmepaTryp tl-t2 Obula MeHblIE JOIMYCTUMOTO
MUHHUMYMa;

— Tauamn.t — BpeMs BbIXOJ]a TEMIIEPATYphI 3a JOMYCTUMbIN AUAINa30H;

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

— TG>max — BpeMst BbIxoJia 00beMHOr0 pacxoja Gv 3a T0MyCTUMbBI MaKCUMYM;

[lepemeraTbcss MEXAY CTOJIOLAMU IAaHHOTO MEHIO MOXKHO € MMOMOUIBIO KJIABUII «—» U «<—).
Jliig Bo3BpaTa Ha NpeAbIAYIINI YPOBEHb MEHIO HE0OOX0IMMO HaXKaTh KiIaBHILy «Escy.
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10 NMoarotoBKka BegomMmocTen

JUis mnonydeHHs BeIOoMOCTeH ydyera TMOTpeOeHHs TEIUIOBOM DJHEPruu HEoO0XOAMMO
MIPEIBAPUTEIILHO TNEPEHECTH apXUBbl C TEIUIOCUETYMKAa Ha nepcoHanbHbl kommbiorep (IIK).
CnenaTh 3TO MOXHO C MOMOIIBIO Iporpammel s 3arpy3ku apxuBoB (MktsLoad), onucanHoil B
«PykoBoacTBe no cunteiBanuio apxuBoB U3 MKTC u pacnieyatke 0T4ETOBY.

[Tocne nmepenoca apxuBoB Tersocyeturnka Ha [IK mewars Bemomocrteil ydera moTpeOieHUs
TEIUIOBOM HHEPrHH M I1APaMETPOB TEIJIOHOCUTENS OCYHIECTBISETCA € IMOMOLIBIO MPOrPaMMBbI
MktsPrnt, mocraBisiemoli (pupMOI—H3roTOBUTENEM TEIIOCUETYMKOB. DTa MpOrpaMMa I03BOJISET
OCYILIECTBIIATh MPOCMOTP BenoMocTel Tteronorpedienus Ha puciiiee [IK m pacneuatky Ha
IIPUHTEpPE B COOTBETCTBUM C pa3HOOOpa3HbIMU TpeboBaHHsAMH K (GopMmaTy 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 IPOTrpaMMbl U PYKOBOJICTBO IO MX HCIOJIb30BAHUIO MOKHO O€CIIJIaTHO cKayaTh C

caiita www.intelpribor.ru.
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11 TexHn4Yeckoe ob6cnyxmBaHume

11.1 TexHuyeckoe obcrnyxmuBaHue TennocyeTYmka

Tennocuerynk HEe TpeOYET CMENUATLHOTO 00CTYKHUBAHUS

[Teprouveckuii OCMOTP TEIUIOCUSTYHKA JIOJDKEH MPOBOJIUTHCS C IICIIBI0 KOHTPOJIS 3a:

— COOJIFOJICHHEM YCIIOBHIA IKCIUTyaTaIHH;

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

— HAJIM4YUEM HAIIPSIKCHHSA ITATAHWS,

— COXPaHHOCTHIO TIOMO;

— HAaAC)KHOCTBIO MEXAaHUYCCKUX U IJICKTPUICCKUX CO@HHHCHHﬁ;

— paboTOoCrOCOOHOCTHIO TEIJIOCUETYNKA (10CTOBEPHOCTHIO TOKa3aHui BCEX
W3MEPUTENBHBIX KAaHAJOB, JIOMTYCKOM Ha pPa3HOCTh MacCc B IOJAKOMEM U OOpaTHOM
TPYOOIIPOBOIAX TSI 3aKPBITON CHCTEMBI).

[leproMYHOCTS OCMOTpa 3aBUCUT OT YCIIOBUN SKCIUTyaTallid, HO HE JIOJDKHA OBITH pexe
OJIHOTO pa3a B Hexemto. [Ipu oOHapyXKeHNH HEeIITaTHON CUTYallMd HEOOXOIMMO TPUHATH MEPhI IS
ee YCTpaHEHHs, a B clIydae HEMCIPAaBHOCTH MPpHOOpa IEMOHTUPOBATH €T0 U OTIIPABHTH B PeMOHT. B
COIIPOBOJIUTENBHON 3alMCKe HEOOXOIUMO YKa3aTh BHEIIHWE IMPOSBICHHUS HEHUCIPABHOCTH, a IO
AJIEKTPOHHOM MOYTE BBICIATh apXMB TEIJIOCUETUMKA Ha ajpec service@intelpribor.ru.

B cnysae oOHapyxeHus ocaaka M OTJIOKEHMM Ha CTEHKax TpyObl MEpPBUYHOIO
npeoOpaszoBarenst (IpU JAEMOHTaXe M3MEPUTEIBHOIO MOMYJSA) A €ro yJaJeHUs HCIOJIb30BaTh
TOJIBKO TCXHHYCCKU YHUCTYIO BOAY, MATKYIO BCTOIIb MJIM IIACTMACCOBBIC IICTKH. Hcnonp3oBanne
JUISL 3TUX LeJIeH TBEPAbIX MPEAMETOB (METAJUIMUECKUX CKPEOKOB, IIETOK U T.I1.) HE TOIYCKaeTCsl.

11.2 MNoBepka

IloBepka TermnocdyeT4MKa OCYHIECTBISETCA  IOIEMEHTHO. OTAENbHO  MOBEPSIOTCS:
CUCTEMHBbIN OJIOK; MU3MEpHUTENbHbIE MOJAYNU; IpeoOpa3oBaTenu (KOMIUIEKTHI MpeoOpa3oBareseil)
TeMIepaTypbl; IpeoOpa3oBaTen AaBICHUs; Ipeo0pa3oBaTesd pacxoa ¢ UMITYJIbCHBIM BBIXOJ0M
npyrux npousBojauTenei. [lacropT uam CBHUIETENBCTBO O NOBEPKE HA TEIJIOCUETUYHK B LIEJIOM
opopmisieTcss Ha OCHOBAaHUHU JCHCTBYIOIIMX OTMETOK O IIOBEpPKE B MAaclopTax 3JIEMEHTOB
TEIJIOCYETUHKA U UX CBUIETEILCTB O MTOBEPKE.

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

[leproguyeckoil MoOBEpKe IMOJBEPraroTCs TEIUIOCUETYMKH, HAXOMAAIIMECs B JKCIUTyaTallUH.
Me:X1noBepoUHbI HHTEpPBaI TEIIOCUETYUKOB — 4 rona. Ilpu sToM npeoOpazoBaTenu TeMneparypsl,
peoOpa3oBaTeIy JaBJICHUS C TOKOBBIM BBIXOJHBIM CHUTHAJIOM U IpeoOpa3oBaTelid pacxoaa ¢
UMITYJBCHBIM BBIXOJIOM JIDYTMX IIPOU3BOJUTENIEH MOBEPAIOTCS COIJIACHO COOTBETCTBYIOIIEH
METO/IMKE C NEPUOJUYHOCTHIO, YKa3aHHON B MX TEXHUYECKOM TOKyMEHTAIUH.

BHeouepenHoii mnoBepke NOMIEKAT TEIUIOCUETYMKH B CiIydae yTpaThl CBUIETEILCTB
MIPOXOKJCHHS] MU NIEPBUYHOMN W/WIIM MEPUOINYECKON OBEPKH (MOTEPS JOKYMEHTOB, pa3pylIeHHe
II0MO, HECYIIMX MOBEpUTENbHbIE KileliMa). BHeouepeHas nmoBepka BBIMOJHAETCS 110 MPOrpaMMe
MIEPUOANYECKON ITOBEPKH.
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[Ipu pemonTe TemnocyeTdyrka MeTogoM 3aMmeHbl Cb odopmiisieTcs HOBbIN NACHOPT WK HOBOE
CBHJICTEIBCTBO O MOBEPKE HA TEIUIOCYETYMK HA OCHOBAHUM JEHCTBYIOIIUX OTMETOK O IOBEPKE B
[1acIopTax MEMEHTOB TEIUIOCYETYMKA NN UX CBUJIETEIBCTB O IIOBEPKE.

[Ipu peMmoHTe TemaocyeTYNKa METOJOM 3aMeHbl ero coctaBHbix yactent (UM, IIT, I11, ITPU),
MOCJIETHUE JOJDKHBI UMETh JEMCTBYIOLIEE CBUIETENLCTBO (MJIM OTMETKY B IacCIOpPTE) O MOBEPKE.
Nudopmanus 060 Bcex 3aMeHaxX COCTaBHBIX YacTel TEIIOCUETYMKA BHOCUTCS B €r0 MaclopT.

[Ipu pemoHTe TerulocueTYMKa IyTeM peMoHTa ero coctaBHbiX yacted (Cb, UM, IIT, I/,
[1PN) nepBrUYHO MOBEpKE MOJUIEKAT TOJIBKO T€ COCTABHBIE YACTH TEIJIOCUETYMKA, KOTOPbIE ObLIN
ITOJBEPTHYTHI PEMOHTY.

[ToBepka TeriocyeTynKa MPOU3BOJUTCS COIVIACHO METOJMKE, M3JIOKEHHOU B “PyKOBOACTBE
o 3kcryarauuu. Yacts 117,

12 MNpaBuna xpaHeHUA, TPAHCMOPTUPOBAHUA N YTUNU3aLUMN

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

TpancopTupoBaHH€  TEIUIOCYETYMKOB  IPOM3BOJUTCS B YIIAKOBKE  MPEAIPUATHSA-
uszrotoBurens. Ycnosus tpancnoptuposanus no 'OCT 15150.

TennocyeTynkn TPAaHCHOPTUPYIOTCS BCEMH BHUAAMHM TpaHCIOpTa (aBUAIIMOHHBIM B
OTaIJIMBAEMOM I€pMETU3UPOBAHHOM OTCEKE) B KPBITHIX TPAHCIOPTHBIX CPEACTBAX B COOTBETCTBUU
C MpaBUJIaMU MEPEBO3KH, JEHCTBYIOLUIMMHU Ha 3TOM BHJI€ TPAHCIIOPTA.

MaxkcuManbHbli  CPOK NpeObIBaHUS TEIUIOCUETYMKA B COOTBETCTBYIOIIUX — YCIOBHSX
TPaHCIIOPTUPOBAHMS 1 Mecsll.

W3nenust v BXoAsIIME B UX COCTaB KOMIUIEKTYIOIIME 3JIEMEHTHI HE COJAEP)KAT TOKCHUYHBIX,
B3PbIBOOIIACHBIX, MOPOIMIKOOOPA3HBIX, XUMUYECKH AarpecCUBHBIX BEUIECTB WM PaJlOaKTUBHBIX
MaTepUajJoB U He TPEeOYyIOT CIEUUANbHBIX MEp MO UX YTUIM3aUWU. Y TUIN3aLUI0 IPOU3BOJIUTH B
COOTBETCTBUU C MECTHBIM U (pesiepaabHbIM 3aKOHOAATEIbCTBAMH.

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

— MeTaJNInYeCKUE KOPITYCHbIE JIETaH;

— DJIEKTPOHHBIE MOJYNH (TUIATHI);

— MeJHBIC TPOBOJIA, TUHBI U JPYT'He NETaIH U3 BETHBIX METAJIIOB;

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

— PE3UHOBBIE DJIEMEHTHI.

Pa3nenéHHble KOMIOHEHTbl PEKOMEHIyeTCsl MepeAaTb Ha JAJIbHEHWIIYI0 YTHIH3AIUI0
OpraHu3anuy, ClieHuaIu3upyrolIecs Ha yTUIN3alui JaHHBIX YCTPOICTB U MaTepHAaJIOB.

13 MNapaHTUM nsrotoBuTens

lapanTuiiHblii CpOK 3KCIUTyaTauuu — 18 MecsleB cO AHS MPOJAXH TEIUIOCUETUHKA IpPH
coOI0ACHUN MTOTPEOUTENIEM YCIOBUI 3KCIUTyaTalluu, XpaHEHUsI, TPAHCIIOPTUPOBAHUS U MOHTaXa,
YKa3aHHBIX B pyKOBOJCTBE 10 3KCIUTyaTalllH.

["apanTs pacnpocTpaHseTcss Ha BCE COCTAaBHbIE YaCTU TEIJIOCYETYMKA: CUCTEMHbIN OJIOK,
U3MEpUTENbHbIE MOJYNIH, peoOpa3oBaTenu TeMIepaTypbl U JaBJICHHUS, KPOME aKKyMYJISTOPHOM
Oarapeu 1J1s1 UCTOUHUKA Oecriepe00HOro MUTAaHUs U IUTUEBOTO AJIEMEHTA JJIsi BCTPOCHHBIX YacoB,
rapaHTUHHBIA CPOK KCILTyaTallMl KOTOPBIX YCTAHABJIUBAETCSA UX U3TOTOBUTEISIMU.

B npenenax rapaHTHUITHOTO CpOKa JOIYCKAETCS XpaHEHUE U3JEIINS B YIAKOBKE U3rOTOBUTEIIS
B cootBeTcTBUU ¢ TpeboBaHusMu ['OCT 15150 B Teuenue 6 MecsiieB co AHS MPOJAKH.
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W3rotoBurens obecrieunBaeT peMOHT WM 3aMEHY TEIJIOCYETYMKA B I€JIOM WJIM OTIEJIbHBIX
0JIOKOB B T€UEHUE TapaHTUWHOTO CPOKa IPU BHIIOIHEHUH CIAEAYIOIINX YCIOBUM:
— He ObUIM HapyULIeHbI YCIOBUS IKCIUTyaTallluu, XpaHEHUs], TPAHCIIOPTUPOBAHUS U MOHTAXKa;
— HE HapyIleHbl MJIOMObI U3rOTOBUTENS (PETMOHATIBHOIO MPEICTABUTEIS);
— MOHT@XHbIE M IyCKO-HaJaJ04YHble padOThl MPOU3BEIACHBI CHELUAIU3HUPOBAHHON
opraHusanueil, uMerolel T0MycK Ha IPaBoO BHIIIOJHEHUS YKa3aHHBIX padoT;
— TMPeIbsBIIEH MacnopT Ha TertocyeTuynk ¢ otMeTkorn OTK u otnena cObiTa.
apanTHiiHBIA CpPOK OSKCIUTyaTallMd MPOJUIEBAETCS HAa BpeEMsA, B TEYEHHE KOTOPOIO
TEIJIOCYETUYHUK HAXOUJICS B TapAHTUHHOM PEMOHTE.
[lo ucreyeHUM rapaHTHMMHOTO CPOKAa PEMOHT OCYILECTBISETCS MO OTAEIBHOMY J0rOBOPY
MEXAY NOTPEOUTENEM U U3TOTOBUTEIIEM.
lapanTuiinble 00s3aTenbCTBA W NOPSAJOK HMX HCIHOJHEHUS NPONUCaHbl B JOKYMEHTE
«["apanTuitaeie oo6s3aTenbeTea OO0 «MHTETIPUOOP»».
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NMpunoxeHusn

MpunoxeHue A. Cxema cocTaBneHUs ycnoBHoro o6osHayeHusa Cb

Cb

raec:

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

| — BapuaHT UCIIOIHEHUS:

04 — MeTamm4ecKkuil mkad CHCTEMHOTO OJIOKAa COCTOUT U3 2-X YacTel: OCHOBHOTO OJI0OKa
U JIUCIUICHHO-KJIABUATYpPHOW TAaHENIM; OCHOBHOM OJIOK COJEPKHUT OJIOK THUTaHUSA,
MaTEPUHCKYIO IUIAaTy C IIE€CThI0 YHUBEPCAIBbHBIMU CIOTAMH, IJIATYy MOJKIOYEHUH, OTCEK
Ui aKKyMYJISITOpa; Ha JUCIUIEHHO-KIaBUATYpPHOM NaHENM pPAaclojIoXeHbl an(aBUTHO-
uupposoit mucruieir (4 crpoku no 20 cumBOJOB) M KiIaBHarypa. Jlomyckaercs
NOJAKIIOUEeHHE A0 16 u3MepuTenbHbIX MOIyJedl u KoHpurypupoBaHue A0 4-x
HE3aBHCHMBIX Y3JI0B Y4eTa.

05 — cokpameHHass MoaupUKAIUA: KOPITYC BBITIOJHEH M3 YIapOIPOYHOM IIaCTMACCHhI,
BJIBO€ COKpAIllEHO MAKCHUMaJIbHO€ KOJIMYECTBO Y3JI0B ydyeTa U  KOJUYECTBO
MOJKIIIOYAEMBIX HU3MEPUTENIbHBIX MOJYJIEeH, OTCYTCTBYET BO3MOKHOCTh HCIOJIb30BAaHUS
BCTPOEHHOTO Oecriepe0oitHOro 0JI0Ka MUTaHUS U IUIaT PacIiupEHUsL.

2 — 00beM APXHWBOB JAaHHLIX TCIIJIOCUCTUYHKA:

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

0003HaueHNE OTCYTCTBYET — €MKOCTh apXHWBOB: IMI0YaCOBOTO — 45 CyTOK, MOCYTOYHOTO —
12 MecsitieB, moMecsT9YHOro — 12 neT, fMarHocTu4ecko napopmannu — 7936 3anucei.

3 — XapaKTepUCTUKHU OJIOKA TUTAHUS:

0 — 670K MUTaHUS OTCYTCTBYET;

BII — 610K 1uTaHus OOBIYHBIN;

BBI107 — 6ok Gecniepe0OMHOTO MUTaHUSI C AKKYMYJIITOPOM EMKOCTbIO 7 A*y;
BBII12 — 6ok GecriepeOOMHOTO MUTAHUS C AKKYMYJISITOPOM €MKOCTbIO 12 A*y;

4 — Hanuyue 1mIaT paclIMpPEeHus:

VIIII — ycTpoHCTBO NEe4aTH MPOTOKOJIOB HA IIPUHTEP;

RS485 — mara untepdeiica RS-485;

USB — nnara unrepdeiica USB;

LW-n — mnarta uaTtepdeiica LonWorks, rie n — Koau4ecTBO MOAIEep)KUBAEMBIX TUIATOU
y310B cetu LonWorks. Kaxzapiii y3en obecrieunBaer nepeiayy B CETh JaHHBIX OJIHOTO
y31a ydera temocyerunka MKTC;

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

GSM — GSM mozem;

PM — panuomoniem;

0 — ru1aThl pacIMpeHus! OTCYTCTBYIOT.

IIpumep obo3nauenus Chb:

Cb

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

2

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

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

UM npeobpazosareneii napnenus (0 wim 1);

4 — tun xoHcTpykuuu UM:

— W5 — wu3MepuTenpHBIM MOIYJb COCTOMT W3 IEPBUYHOIO DIIEKTPOMATHUTHOTO
npeoOpaszoBaTesisi pacxo/a, Ha KOTOPOM YCTAHOBJIEH AJIEKTPOHHBIA 010K (cMm. Puc3).
Ucnonw3zyercsi mpeobpazoBatens pacxoaa mnpousBojactBa OO0 «uTtennpubdop» ¢
TUTACTUKOBBIM KOPITYCOM M BHEUTHHE MTPeoOpa3oBaren TeMnepaTypbl U naBienus. [lnara

MOAKIIIOUEHUH pacrosiokeHa B kopmyce Ob;

- U6 - I/I3MCPI/ITCJ'IBHBH7I MOAYJIb COCTOUT H3 TICPBUYHOI0 IJICKTPOMArHUTHOI'O

npeoOpa3oBarens pacxoja, Ha KOTOPOM YCTaHOBJICH JJICKTPOHHBIA  OJIOK

MIPELYCMOTPEHBI II0CaJ04YHbIE MecTa U1 MOJIYJIBHBIX (BCTpanBaeMbIX)
npeobpaszoBarteneid TemrepaTypsl W ngaBieHust (cM. Puc4). Ilmara mnoaxmoueHuit

pacnoJiokeHa B kopiyce Ob;

— K5 — usmeputenbHpiif MOIyab ¢ TUNOM KOHCTpyKuuu K5 momo0eH mo KOHCTpYKIUU
U3MEPUTEIIBHOMY MOAYIK0 Tuna IS5, 3a HUCKIIOYEHHEM TOTO, 4YTO HCIOJb3YETCS

NepBUYHBIN mpeoOpazoBaTenb pacxona mpousojactBa OO0 «BTK Ilpom»

aHAJIOTMYHBIM ¢ (¢TOopomnacToBbiM NOKpbiTUeM (cMm. PucS). Ilnara nonxmodenwuit

pacnoJiokeHa B kopiyce Ob.

5 — mapameTpbl HEPBUYHOTO IPeoOpa3oBaTeNs pacxoaa:

— NNN — gumamerp ycimoBHOTO mpoxojaa B Muutumerpax: 15, 25, 32, 40, 50, 65, 80, 100,

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

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

OTCYTCTBYET — Ui (pJIaHIIEBOTO COEAMHEHUS;
— OTCYTCTBYET, €CJIU NIEPBUYHBIN NpeoOpa3zoBaTellb pacxo/ia OTCYTCTBYeET.

6 — ipeeNbHO JomycTuMoe padouee nasinenue, Mlla:

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

7 — HanM4Ke pEeBEPCHOTO PeXUMa:

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

8 — HaNM4Ke MOTMOTHUTEILHOTO HHTEpdeiica cBs3u RS-485:

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

IIpumep Nel. M121 — K5 - JAy50d - 2,5 — P — o6oznauenue UM, umeromero 1
npeoOpa3oBarenb pacxoja M BO3MOXHOCTb HOJKIIOYEHMS 10 2-X BHEHIHMX IpeoOpazoBareneit
TeMmnepatypsl U 1 BHemHero mpeoOpaszoBatens naBieHus. Tun xkoHcTpykuuu KS. IlepBuunbiii
npeobpasoBatenb pacxona Jy = 50 MM, Tin npucoeauHeHUs — (IIaHIIEBBIN, TTpeAeIbHOE pabouee

nasiieaue 2,5 Mlla, peBepCHbIN peKuM.
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IIpumep Ne2. MI121 — U6 — Ay25® — 1,6 — RS485 — oGoznauenune UM momynpHOU
KOHCTPYKIIMU, MMemero 1 mpeoOpazoBaTenb pacxoia M BO3MOYKHOCTH IMOJKIIOYEHHUS 10 2-X
npeobOpaszoBateneil TemrepaTtypel W | mpeoOpaszoBatens naBieHus. Tun kKoHCTpykuum U6.
[IpeobpazoBatens pacxona [y = 25 MM, Tum npucoenuHenus — GIIaHIEBBIN, MpeaebHOE pabouee

nasnenue 1,6 Mlla, peBepcHoro pexxuma Hetr. IM oOopynoBaH OMOIHUTENbHBIM HHTEpdericom
cBs3u RS485.

Ipumep Ne3d. MO021 — o6o3nauenne MM, mMmermero BO3MOXKHOCTh MOIKIIOUEHUS 2
npeobpasoBatelieil TeMreparypsl U 1 mpeodpazoBaresis JaBJICHUS.
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MpunoxeHue B. PacnonoxeHne KOHCTPYKTUBHbIX anemeHToB Cb MKTC

OCHOBHOM BAOK MarepuHckas naara

Brok nuTaHusA
(noa naato
NOAKNIOYEHUH)

Eonr

3a3eMAeHUA AKKyMyAsITOP

FepnmoBBOABI

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

XP1 xp7

> am

-

M v4

XP4

|]|||||"

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

Xs2

XS4

XS6 J

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

&

BKA

14

+NL .

s

HEH “

BbIKA

UMN.2 UMN.L

I+ 1 +

= |B

(=]
=

H—» |GND
39 |+ov
2

it
2O (A

——

GND
i

O 2
7
b
i

)
©)

&
&

&

& @

o

®

1) Boikitouarens ceTeBoro
nutanus 230B

2) 3axuMbl 1151
MOJAKIIIOUEHUS CETEBOTO
nutanus 230B

3) IIpenoxpanurenu

4) 3axuMbl JINHUH CBS3U C
HU3MEPUT. MOTYISIMU

5) 3axxumbl TuHuu RS-485

6) IlonkmroueHue cornac.
pesucropa nuHun RS-485

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

8) 3akuMBI 151
MOAKITIOUEHUS
pacxo0MepoB C
HUMITYJIbCHBIM BBIXOJIOM

9) 3amuTHbII
MepeKIIIoYaTeNb
«MOHTaXHBIN»

Puc I'-2. Pacnonosxenue 35meMeHToB Ha 1niaTe noakirouenniit MKTC
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MpunoxeHue 1. O6wan cxema nogknoyeHnsa MKTC

OxpaHHbIi wneidy

(HOPMANBHO 3aMKH.) Nnaata noaknroueHUi Cb

r@---@-
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on
SA1 a a
P r =
. - T dY w3 <m 33
7 |Bale @=on P 2 ON
ﬁﬂ ﬁﬁﬁ T R =6 al ﬂﬁ
® BKA = ¢ E|fiﬁﬂ|mfi || Q |fiﬁ>|s_2 CE MKTC ik afi'w
m << [ O < [
*NL;E :I CEMFEP 5:3-’ BKHIO‘-IG%I:IbIﬁ z 3
s = B ceTb cbopa
o (e b D AaHHBIX Mo -
BoIKA || | ] ; LiHe RS485 ~
® ® D A=
e 4 71
|
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3auim. 3a3enn. !
4, ! ucnemuyepckas
Heumpans o+ El 'q p |
1
Pasa i HYTb-MO0eMHbIL

% COM-nopm

MpeobpaszoBaTensb
RS485/RS5232

MepcoHanbHLIA
KOMNbIOTEp
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MpunoxeHue XX. Cxema MOHTaXa Ha nnate nogknodeHun ana UM
ncnonHexnunsa U5, K5 u N6

Kanan t2 MoaknoyeHne
MocToeoro M/
. P na-mMKTC-T
(@) (B =
MopkntodyeHne + - A
nTt b \
@ @ HA |
ik
Kanan t Megeg
@ @
+ A
@ @ . e m
R + 1 e+ [+ |+ | F AR
e BEREE RSB ERERS
@ B@E@I s1[@ @] 100R
. 1 ] 1 ] 1 | Sz [IJ 120R
X1 X2 X3
[ m | 1 i
wom  [MOCT o -k occcceceenm }”
Tvmn sl [Ixes mocCT
. |.4 0 XXX XXX XXX}
-2 [}
- o [ i l@%ﬂi iﬁ@@ﬂl Iﬁﬁi@ﬁl
oc F A H Lhudlhwld
| L .
T = wgdLamgd MOHT.
e =282 420 Mlt.
. e | e _"—.._.___,._—“"__—'—‘-'—-_._
Moakntoyenune MA4 > | b > >
C TOKOBbIM BbIXOJ0M T
SBE > B
J +___ 11 [}
P g R
K cnegyrowum AM
MogknroveHue MNP OT CE vnu oT

e —

npeasigywmx MM

Puc K-1. Cxema noaxmrouenuit it UM ¢ turmom kounctpykuuu 1US u K5
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MNoaknoYveHue
BHelUHero MT

Kanan t2

Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu

MoaknoyeHne MoayrnbHOro
mocToeoro M4

O MO-MKTC-M6
+ A
4321
MoakntoyeHne ddda
mMoaynsHoro MNT = =
ncnonHeHns M6 2 s L
I T S |_|_|_|_|_|
KaHan t . : L | ! ! ! !
—
D L |42 S5
® S5 |-
o E‘B‘@'@l s1|@ @] 100R
® || | s2[@®]120r
o ocT l X1 X2 X3 }n
] n XX XX XX X X X J
- |_& o X5 - HLA1

MoaknoveHne M4
€ TOKOBbIM BbIX0OA0M

P

J -

MopkntoveHune NMPK

-

mm@o

.' |. |/||-|J|. y||-|J MOHT.

K cnegyrowum MM

OT Cbvnn ot
npeablaywmx MM

Puc XK-2. Cxema noaxmtouenuit yigs UM ¢ tunom koHcrpykuuu 16
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MpunoxeHue 3. Knoy ana MmoHTaxa moaynbHbix MT v N[

TpyOuatslii Ki1r04 A1 MOHTaxa MoAyNbHbIX (BcTpauBaeMbix) IIT u IT/1 npuobperaercs no
OT/ICILHOMY 3aKa3y, JIM00 MOKET ObITh U3TOTOBJICH M3 CTalbHOU TpyOKH 18 x 2.0 mo criexyromemy
YEepPTEKY:

A 1

5| N
)
\

A

A
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i

4 1 s o
10

A
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MpunoxeHue U. PacnonoxeHne mect nnomMoupoBaHus

MnombUpoBOYHaA YallKa 3awuTHasA NnacTUHa

MnaTta
noaKnKYeHnin

Puc. U-1. Pacnonioxenune mioMOMPOBOYHOM YaIllKK Ha TU1aTe MmoAKIoueHui st UM ¢ tumom
koHcTpykiuu US, 16 u K5.

MAaTa 3alUMTHbINA NepexatoyaTens
MOAKAFOYEHUH "MoHTaXKHbIA"

L

= e OTtBepctia ana
L LI L naom6KHpoBaHus ABEpPLUbI

Puc. U-3. PacnosioxxeHue 3aliuTHOTO NIEPEKITI0YATENsI HA CHCTEMHOM OJIoKe
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Mpunoxexue K. luarHoctnka owwno60okK namepeHusa Ha aucnnee MKTC

[Ipy wHAMKAIMK TEKYyIIMX 3HAYEHUW U3MEPSIEMBIX NapaMeTpoB,

B CiIy4ae OIIMOKHU

W3MEPEHUS, BMECTO YHMCIIEHHOTO 3HAYEHUsS BBIBOJUTCS cOOOIIeHne 00 OmmMOKe (CM. TakKe paszen
«9.2.1»). PacimmdpoBka 3TUX cOOOIICHUI TPUBEICHA B TAOIHIIE:

Oummbdka 3HavyeHue OMIMOKH

<MwuH 3nauenne mapamerpa (Gv, t, P) MeHbIIe yCTaHOBJICHHOTO MHHHUMAIHHOTO
JOMyCTUMOTO 3HadeHus (cM. pazzuen «llapameTpsl HACTPOWKHM KaHAJIOB y3Jia
yueran). Ilpu ommOkax BbIXOJa 3a AMANA30H pPE3yJIbTaT HU3MEPEHUS MOKHO
BBIBECTH Ha JIUCIUICH, HAXKaB U yaepkuBas kiapuiry «Shifty.

>Makc 3nauenue mnapamerpa (Gv, t, P) Oousble yCTaHOBIEHHOIO MaKCHUMAaJIbHOTO
JOMYCTAMOTO 3HAYCHHUSI.

<llpenPer | 3naueHue napamerpa ((GV) MeHbILE YCTAaHOBJICHHOIO MPEIEIbHO J0MYCTUMOTO
PEBEPCHOT0 3HAYEHUSI.

3amKaj 3amkan Al mpu wm3mepennn B JaHHOM u3MeputTenbHoM KaHaie (Gv, t, P).
BeposiTHas mpu4rHa — 3aMBIKaHUE MEXKIY U3MEPHUTEIBHBIMH IETISIMU U «3eMJICi»
WJTH HEUCTIPABHOCTD.

IlycraaTp | Jlng kanana Gv. CpabaTeiBaHUE JAaTYMKA TyCTOU TPYOBI.

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

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

llepexocOn | CurHasl Mpu U3MEPEHUH B «OMOPHOM» KaHAlle CHJIBHO W3MEHSETCS OT LUKIa K
muKTy. BeposiTHass mpuumMHA — 3aMBIKaHHUE MEXIYy W3MEPHUTEIbHBIMH LEMSMH U
«3eMJIEI WM HEUCIIPABHOCTb.

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

<0 Jns W. PaccuntanHoe 3Ha4€HUE TEIIIOBOM MOITHOCTHA MeHb1IE 0.

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

Orxas_ G Hust W. O3nauaer oTka3 B OJHOM H3 KaHamoB GV, y4acTBYIOIIMX B pacueTe
TEIJIOBOU SHEPTUM.

Inan G Jdust W. O3HauaeT BBIXOJ 32 YCTaHOBJICEHHOE€ MHUHUMAIIFHOE WM MaKCHMAaJbHOE
JOITyCTUMOE 3HAaYeHUE B OJHOM M3 KaHaJoB GV, y4acTBYIOIIUX B pacueTe TETIOBOK
SHEPTHH.

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

Inan t Jdust W. O3Hauaer BBIXOJ 32 YCTaHOBJIEHHO€ MHUHUMAIIFHOE WM MaKCHMaJbHOE
JOIMyCTUMOE 3HAYCHUE B OJHOM M3 KaHAJIOB t, yIaCTBYIOIIUX B pacyeTe TEILIOBON
SHEPTHH.

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

Inan P Jdust W. O3Hauaer BBIXOJ 32 YCTaHOBJIEHHOE€ MHWHUMAILHOE WM MaKCHMaJIbHOE
JOIMyCTIMOE 3HAUYEHHUE B OJJTHOM M3 KaHAJIOB P, ydacTByrOImuUX B pacueTe TEIIOBON
SHEPTHH.

HerJanuerx | Ka"an He HACTPOEH WM OTCYTCTBYET.




104

Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu

I'Ipvmox(eHMe J1. Bo3MOXHble HencnpaBHoOCTU U cnocobbl ux

yCTpaHeHus

BHemnHue IMPOABJICHUSA

Bo3mo:xkHasn NMpUu4irHa

Cnoco6 ycTpaHeHus

Temnnocuerunk HEe paboTaet

(HEe ropuT CBETOIUOT D wa
munesoil 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
BOJIbI, paBHbIH 0 pu
HaJM41U HEHYJIEBOIO
pacxoja

Hewncnpasen wim HenpaBUIIbLHO
HAaCTPOEH JIaTYUK ITyCTOMN
TpyOBI

BrIKTIOUNTH AAaTYMK ITYCTOU
TpyOBI (cM. pazzaensl 7.3.4 u
9.2.3.5)

He ynaercs BoiiTu B pexxum
peIaKTUPOBAHUS
[apaMeTpoB TEIJIOCUETUHUKA

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

PenaktupoBanue BO3MOKHO
TOJIBKO B PEKUME HaIaIKH!
ITocTaBuTh 3aIIMTHBIN
MEePEKITI0YaTENb
«MOHTaKXHBII» B IIOJIOKCHHE,
MIPOTUBONOJIOKHOE «Ony.
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MpunoxeHnue M. Kapta HacTpouKu napameTpoB y3na y4yeTa

JlaHHas KapTa 3amoJHACTCS MOHTA)XHON OpraHM3alyell TOocie MOHTaKa TEIUIOCUETUNKA IS
Ka)KJIOTO y3J71a_y4era, 00CIy)KHBAaeMOT0 TEIJIOCUETYNKOM, OTChUIAETCS (pMe — U3TOTOBUTEIIO U
CITy’KHT OCHOBOM Ul OKa3aHMs KOHCYJIbTallMi B MPOILECCE HKCILTyaTally Terocyerynka. Kapra
3aMOJHAETCS M0 MOKA3aHUSIM Ha AHUCIUIEE TEeTJIOCUeTIHKA.

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:




frares: ////////////////////////
mm /////////////////////////




Tennocuerunk MKTC. PykoBoacTBO MO SKCIUTyaTalluu 107

MpunoxeHue H. NMpumepbl KOHDUrypauun y3nos yyeTta

Cxema yuera «Pacxonomepbi»

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

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

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

M121 M021 M121|M021UM1-Gv |wer MM3-Gy e ol 1 M4t [Q=M1%(h1-h2)+M3*(h2-hxe)
IM2-t2
VIM4-t2
MM3-t | \13.t0
M121 HeT M121jer UMA-Gv |wer MM3-Gv  IM1-t MM1-2[VIM1-t2 Q=M1*(h1-h2)+M3*(h2-hxe)
MM1-t2
VM-t
M121 M121 HeT |Her |MM1-Gv [MM2-Gv |ner m;:z SM?IZ Het m;_gQ=M1*(h1-hxa)-M2*(h2-hxa)
M021+MNPN|M021+MNPN  |HeT [MO021|M1-Gu [NIM2-Gun |HeT MM1-t M2-t HeT NM4-t |Q=M1*(h1-hxB)-M2*(h2-hxsB)
MIM2-t2 M1-t2

OObuee 3ameuyanne ko BceM npumepam. B kauectBe MO21 ans u3MmepeHus napameTrpoB
xoJioaHoM Bosbl (MMM4) MoeT OBITh MCIOJIB30BaH JIFOOOW M3MEPUTEIBHBIM MOY/Ib, BXOISIINI B
0001 y3en ydera, KOTOPbI U3MepsieT HyXHYI0 Temieparypy. Hampumep, M121, crodmuii Ha
TpyOONIPOBOJIE XOJIOAHOTO BOJOCHAOXKEHUS Yy MOoTpeOuTens (€ciu AOrOBOPHBIMU OTHOILIEHUSMU
MOCTaBIIMKA U NOTPEOUTENs] TEIJIOBOM SHEPTMM YCTAHOBJIEHO H3MEpPSTh MapaMeTpbl XOJIOJHOM
BOJIBI TaKUM criocobom), wm MI121, crosmuii Ha MOAMUTOYHOM TPYOONPOBOJE HA HMCTOYHHKE
teruioBoi sHeprun (MM3), npu yciaoBum, 4ToO ty COBIAJAET C t3.

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

Tennocuetynk MKTC. PykoBoacTBo no akcnnyataumun. Yacte |. MspaHue 50-e. 02.04.2016.
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