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IlepeyeHb NPUHATHIX 0003HAYEHUH U COKPAIleHU I

nm — U3MEPUTEIILHBINA MOYIIb.

MII — MaTepHUHCKas I1aTa.

MIIJ{ — moayib epeHoca JaHHbBIX.

IIITA  — mwiara mpocMOTpa apXuBa.

np — TJ1aTa paclupeHusl.

IIPT  — miara peryJMpoBaHus TEMIIEPATYPHI TEIIIOHOCUTEIIA.
IITB - miaTra TOKOBBIX BEIXOJOB.

Cb — CHCTEMHBIH OJIOK.

VIIII — ycTpoiCTBO MeyaTv NpOTOKOJIOB HA MPUHTED.
YIIIIP — ycTpoMCTBO MOAKIIIOUYEHHUS IUIAT PACIIUPEHHUS.
Yy — y3en yuéra.

Din8 — miara nMCKpeTHBIX BXOJO0B
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BBenenue

Temnocuérunk MKTC BbIlIOIHEH 1O MNPUHIUIY «OTKPbITOW» cucteMbl. llomp3oBaTento
NPEOCTABIISETCS BO3MOXKHOCTh JOOABJIATH B €r0 COCTaB Pa3UYHBIE YCTPOMCTBA, PaCIIUPSIOLINE
(GYHKIIMOHATBHBIE BO3MOXKHOCTH cuérumka. Jlns »toro Ha wMarepuHckoi tuiate Cb  MKTC
IPEyCMOTPEHbl CTaHJApTHBIE Pa3bEMbl (CIOTHI), HA KOTOpBIE BBIBEAEH IIOCIEAOBATENIbHBIN KaHal
oOMeHa C LEHTPaJbHBIM MPOLECCOPOM MATEPUHCKOW IUIaThl. B 3TH CIOTBI MOTYT OBITH BCTaBJICHBI
wiatel pacmupenus (IIP), peanusyromue nomonHUTENbHBIE (DYHKIMH, HEOOXOAMMBIE MOTPEOUTEIIO
(medath TPOTOKOJIOB HAa MPUHTEpE, 3alMUCh apxuBa JaHHBIX Ha USB ¢umdmi-muck, BbAady 3HaAYCHHUIH
TEKYIIUX u3MepseMblx napamerpos TemocuétTunka MKTC B Buzie cTaHAApTHBIX CUTHAJIOB TOKOBBIX
BbIX0J0B ¢ nuanazoHamu 0-5, 0-20 wim 4-20 MA, ynpaBieHHE HacocaMU M 3aJBUKKaAMU B CHUCTEME
peryaupoBaHus U T.J.), WM peau3yolie AONOJHUTEIbHbIE UHTeP(EHChl A CBS3M C BHEIIHUMHU
YCTPONCTBAMH WIN yJajJeHHBIM KoMmmbloTepoM (uHTepdeiic RS-485 ¢ momgnepxkoit mporokora Modbus
u wunrepdeiric LonWorks, OecnpoBomubie paano wiu GSM kananel cBsa3u U jAp.). B 0a3oBoi
koMruiektanuu  TerocuétTynk  MKTC ocHammeH MUHAMAalbHO HEOOXOJWMBIMHU JIJII COBPEMEHHOTO
npubopa CpeAcTBaMH BBOJIa-BBIBOJA: MHOTOCTPOYHBIH JUCIUIEH C KIABHATYPOH, KOMITBIOTEPHBII
NOCJIEIOBATENbHBIN TIOPT M COBMEIICHHBIH ¢ HUM HHTepdeiic RS-485. JlobaBneHne TOMOIHUTENBHBIX
[IP Bo BBeOEHHBIH B HKCIUIyaTal[MIO0 TEIJIOCYETUYUK HE TpeOyeT HU OOHOBJIEHHUS MPOrPaMMHOTO
oOecrieyeHrs B HeM, HU pa3MOHTUPOBAHUS TPUOOpa I KaKUX JTUOO0 anmapaTHbIX JopaboToK.

Ha xaxxnoif MaTepuHCKON TJIaTe€ YCTAHOBJICHBI IIECTh | 8-TH KOHTAKTHBIX YHUBEPCAIBHBIX CIOTOB.
B cocrtaBe ciOTOB IpenyCMOTpPEHBI TallbBAaHWYECKHM OTBSI3aHHBIE OT CETU M IPOYMX Ienen
TEIUIOCYETYMKA KOHTAKThl MAaJOMOIIHOTO HMCTOYHHMKA IHTaHUSA, 4YTO OOeCleyuBaeT HEOOXOAUMYIO
U30JIUI0 Tpu  OOBEITUHEHMH B OJHOM cHUCTeMe MpPUOOPOB C PA3NUYHBIMM  HMCTOYHHKAMHU
anextponuTanus. [Iporeccop TP MoxkeT oOMeHWBATBCS ¢ IEHTpaJbHBIM TpoiieccopoMm Ha MII mo
rajJbBaHUYECKH H30JMPOBAHHBIM KaHaJlaM II0CJIEOBATEILHOTO OOMEHa, BBIXOJIIIMM Ha KOHTAKTHI
KaXJIOT0 CJI0Ta. DTHUM O0OecreyuBaeTcs BO3MOXKHOCTh OBICTPOH mepeaayd HeOOXOAMMBIX sl paboThI
TJIaThl PACIITUPEHMS WIIM BHEIITHETO yCTpocTBa AaHHBIX U3 apxuBa MKTC u/mmm Tekynmx pe3yabTaToB
n3Mepenuil. I1o atomy ke kaHally IpeyCMOTPEHA CBS3b C AUCIIEEM U KJIABUATYPOil, OAKIIOUEHHBIMU
K LEHTPAJIbHOMY IMpPOIECCOPY MATEPUHCKOW IUIaThl. OJTO JIaeT BO3MOXXHOCTH  CO3/JaBaTh
HETOCPEJCTBEHHO B IUIaTaX pAaCIIUPEHHUs TMOAMEHIO 000N CIIOKHOCTH JJsl HACTPOMKM M BBOJA
napameTpoB B 3TH IaTel. [lepenada ynpaBieHus B Takue MOAMEHIO OCYLIECTBISETCS U3 CHELUATbHOTO
nyHkra MeHI0 MKTC. Cucrema noctpoeHa Tak, 4yTo IJIaThl PACIIMPEHUS] UMEIOT BO3MOXHOCTh YTEHUS
JTAHHBIX TEIJIOCYETUHKA, HO HUKAK HE BIUAIOT Ha €ro GYHKIMH yYeTa.

[InaTel pactupenusi, ycTaHOBIIEHHBIE B ¢10Thl HA MII, HEe UMEIOT BhIX0Aa HA TPYIIbl KIEMMHUKOB
Ha mate noakmrodeHuit Cb MKTC, Tak kak mnpenacTaBisitoT co0OM 3aKOHUEHHBIE YCTPOMCTBA.
KrnemMHbIe OJIOKM 111 TIOJIKIIFOYEHHS JIMHUM CBSI3W C BHEITHUMH ycTpoucTBamu, ecnu [IP peanusyer
uHTEepQeiic CBA3M, WIM BXOAHBIX/BBIXOJHBIX CHUTHAJIOB, €CJIIM OHA pealu3yeT Jpyroe YCTPOMCTBO,
pacnonaratorcsi  HemocpeactBeHHo Ha  [IP.  Uckmouenwem  sBisitoress  moatel [IP USB
cnenuanusupoBaHHblii pazbeM USB kotopoii pacnionaraercs va MII, u IIP YIIII pa3beM KOTOpOH AJis
MOIKJTIOYEHUS TIPUHTEPA HEOOXOIMMO 3aKPETUTh Ha Kopiryce cuctemHoro 6yioka MKTC.

Kpome mmar pacumimpeHus BBITYCKAIOTCA TaKXKE U pEaIM3yIOLIUE JIONOJHUTENbHbBIE CEPBHCHBIE
(GYHKIIMM BHEIIHUE MOAYJH, HAallpUMep MOAYJb MepeHoca aHHBIX, MO3BOJISIOMINN CYUTHIBATH JAHHbBIE
apxuBoB u3 MKTC no nmeromemMycst B MUHIMaNbHOUW koMruiekTanuu Cb nntepdeiicy RS-232.

B cBsi31 ¢ TOCTOSITHHOM PabOTOM MO YCOBEPIICHCTBOBAHHUIO TUIAT PACIIMPEHUS U BHEITHUX MOIYJICH
B UX KOHCTPYKIHUIO M IPOrPaMMHOE 00ecrie4eHNe MOTYT OBITh BHECEHBI H3MEHEHHSI.

Buumanue! Hacrosimee onucanue kacaercss IIP Bepcuii v4 u Bblle, NpeJHAa3HAYEHHBIX /I
Cb MKTC c¢ MaTepuHCKO#l IJaToi Bepcuu v4 W Bbllle (C IIECThI0 YHUBEPCATbHBIMHM CI0TAMH
O/IMHAKOBOI0 pa3Mepa). YHUBepPCAJbHbIE CJI0THI MO3BOJSAKOT Hcnojab3oBaTth B Cb MKTC mo
HECKOJIBKO OJMHAKOBBIX ILJIAT OJHOBPEMEHHO, 4YTO ObLI0 HeBO3MOXkHO paHee. He caenyer
BCTABJATH B 3TH CJOThI IUIATHI PACIIMPEHUS] CTAPOH KOHCTPYKUHUH (C MPOPE3bI0-KIKYOM MEKIY
KOHTaKTaMM KpaeBoro padbema IIP) Bo u3be:xxanue BbIX0a UX U3 CTPOSI.
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1. Kparkoe onucanue U peKOMeHIAIUN M0 YCTAHOBKE IJIAT paclIupeHust

K paGoram mno ycraHoBke M O00CIYy:KHBAHMIO IJIAT PaCHIMPEHUs JONYCKAKTCHA JIMIA,
HMeIle Heo0X0AUMYI0 KBaJIM(PUKANMI0O M O3HAKOMJIEHHbIE € HX JKCILUIyaTAUMOHHOWM
JOKYMeHTanuei u jokyMeHTanueii tenjocuerunka MKTC.

Hwxe panpl KpaTkoe oONMCaHWME U PEKOMEHJAIMU MO YCTaHOBKE BbIMyckaemMbix OO0
«uTennpubop» B HacTosmee Bpems miat pacmupernss MKTC u QyHKIIMOHAIBHO CBS3aHHBIX C HUMH
ycTpoicTB. PacmosiokeHue CI0TOB Ha MaTepUHCKOM Tuiate cuctemMHoro Osoka Chb-04 mpuBeneHo HibKe
(cm. Pucynok 1.1).

Bce mmatel paciimpeHuss paBHO3HAYHBI M MOTYT OBITH YCTAHOBIIGHBI B JIIOOBIE pPa3beMbI
MarepuHcko miatsl, kpome 1P VIIII, kotopas BcraBisieTcs Toabko B pazbeM XSS5, u [1P USB, koTopas
BCTaBJIIETCS TONBKO B pazbeM XS6.

Buumanue! YcraHoBka W CHSTHE IUIAT PACIIMPEHUS [IOJKHO TNPOM3BOAUTHCH TNPH
OTKJIIOYEHHOM NHUTAHUH cucTteMHOro 6;oxka MKTC, «ropsiuas) ycTaHOBKA MOKeT NPHBECTH K
c00SIM MJIH MOBPEKACHHUIO ANNAPATYPBbI.

[Tocne ycranosku I1P B cnor MII oHa ¢ukcupyercss OTHUM BUHTOM HJIM JABYMSI BUHTaMu M3x6 (B
3aBUCUMOCTH OT KOHCTpyKTHBHOTO rcnioiaHeHus [1P) B cucremaom 6:10xke MKTC.
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Pucynoxk 1.1

Jlis MCoNb30BaHUs TUIAT PACHIMPEHUS C YIPOUICHHBIM cUCTEeMHBIM O10koM CB-05, xoTopslii He
UMeeT CJOTOB /ISl UX YCTaHOBKM, WM Tpu HeoOxoaumoctu pabotel IIP nHa ynanenunm ot Cb-04
MPUMEHSIETCS CIIEHHAIBHOE YCTPOMCTBO MOAKIOYeHUs TaT pacmupenus — YIITIP. Ono npexacrasnser
cO0OH CIIOT A7 MOAKIIOUeHH at pacmupenus teriocuerynka MKTC, pa3melieHHbli B OTAEIHOM
Koprnyce u ocHameHHbIN nHTepdeiicamu RS-485 u RS-232 nns cesizu ¢ Cb MKTC.

B menro termmocuetunka MKTC umeetcs cronben, cofepKainii BXOIbI B MEHIO TUTAT PACIIUPECHHUS.
[lepBBlii MyHKT AaHHOTO MEHIO — «IIpOCMOTP apXmMBOBY», IPUCYTCTBYET BCETJa, HE3aBUCUMO OT
Haimnuws [1P, Tak kak gaHHas QyHKIHS BXOJIUT B cOCTaB 6a30Boro mporpammuoro obdecreuenus MKTC.

Hanuune npyrux cTpok B JaHHOM IYHKTE€ MEHIO 3aBHCHUT OT npucyrcTBus [IP u Hanmnums y HuX
MEHIO.
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1.1. YcrpoiictBo neyatu npoToko/aoB Ha npuntep (YIIII)

VIIII mpepnadHadeHO Ul II€YaTH JAHHBIX, COACPIKALIUXCS B apXUBax TEIUIOCYETUMKA, HA
PYCUOUIIMPOBAHHOM MAaTPUYHOM IPHHTEpE, MOANAepXKHBaromeM cuctemy komana Epson. IlpunTep
MOIKJTIOYAETCS ¢ ToMoITbi0 Kabens Tuma Centronics k pazpemy YIIII 3akpennennomy vHa Cb MKTC.

ITnara VIIII ycranaBnauBaeTcs B cioT pacmupenus XS5 matepunckoi iatel Cb MKTC.

[Ipu BraroueHun nwuranus cucteMHoro Omnoka YIIII Oyaer aBToMaTHYecKu OOHAPYKEHO
IIPOLIECCOPOM MATEPUHCKOM IJIAaThl, I1OCJIE YEro CTAaHET BO3MOXKHBIM II€YaTh MPOTOKOJIOB C NOMOUIbIO
MaTpUYHOTO TMpuUHTepa. Meroauka QOpMHpOBaHUS 3aJaHMs I BBIBOJAA Ha Ie4aTh OINKMCAaHAa B
COOTBETCTBYIOILIEM pa3zielie JAHHOTO PYKOBOJICTBA.

1.2. Ilnara unrepdeiica USB

CbEéM JaHHBIX, HAKOIUIEHHBIX TemiocueéTyukoM MKTC, MoXeT oCylmecTBIAThCA pa3HbIMU
cnocobamu. [Ipocteiimmii U3 HUX — cuuThbiBanue apxuBa Ha USB Qudm-auck HemocpencTBEHHO ¢
cucremuoro 6yoka MKTC. Ha npaBoii 6okoBoii crenke kopryca Cb MKTC umeercs pazsém USB, mis
ero oOciayxuBaHus B ciIoT XS6 MaTepuHCKON IMaTel cucTeMHoro Onoka wucnonHenuss Cbh-04
HeoOxoaumo yctaHoBuTh Tutaty uHTepdeiica USB. BHUMAHUWE! B otinuure oT O0JIBIIMHCTBA APYTUX
IUIaT PACcIIMPEHHUs, ITa IJIaTa IPEAHAa3HAuYEHA TOJAbKO 1JIs1 ¢J10Ta XS6.

[Tnata waTepdeiica USB obecneunBaeT omo3HaBaHWE MOMEHTA TOJKIIOYCHHS (GIIAII-TUCKA U
MOCJIEIYIONTYI0O aBTOMAaTHUECKYIO 3alMCh HAa HETO MOJHOW KOMWHU apXuBa Teriocuéryrka. OOBIYHO ATOT
MPOIIECC 3aHMMAET OKOJO0 MHUHYTHL. Daill KOMM apXxuBa, CO3/aBaeMblii Ha (UAII-AWCKE, CHAOKEH
NpUBA3KOW K MOMEHTY ChEMa W HOMEpPY CHUCTEMHOro OJI0OKa, 4YTO YIPOLIAeT MOCIeIyolee
yIOPSAOYMBAaHUE MOJNYUYEHHBIX NaHHBIX. CUMThIBaHHE apXUBOB C (idII-AMcKa U OOHOBIEHUE O0a3bl
JaHHBIX TEIUIOBOTO Y4€Ta MPOMCXOAWUT TMOJ YINPABIECHHUEM COOTBETCTBYIOILIETO IPOrPaMMHOIO
o0ecrnevyeHus, KOTOPOe JOKHO ObITh YCTAHOBIIEHO Ha KOMITBIOTEPE TUCIETYEPCKOTO MYHKTA.

1.3. Ilnarsl uaTepgeiica RS-485

[Tnara RS485E mpennaznaueHa mns obecneueHus: pabotst MKTC B cocraBe HMH(pOpPMAIMOHHOMN
cetu ¢ uHTepdeiicom RS-485. CoorBercrBytomas [IP ycranaBnuBaercss B 1000 CBOOOJHBIN CIOT
pacuupenuss XS1-XS6 marepuHckoi miatel Terocuéryuka win B YIIIP. KonudecTBo moakito4€HHBIX
K OJTHOM JuHUHU cBs3U Temocu€TunkoB MKTC moxeT mocturars 128, a paccTosHue MEXy BEIyUIUMU
UH(POPMALMOHHBIN 0OMEH y371aMH CeTH He JTOJKHO npeBbimarh 1200 M. J{7s corstacoBaHus JIMHUY CBSI3U
unrepdeiica RS-485 na IIP RS485E, ycraHoBieHHOH B mocnenHeM (KpailHEM) Ha JMHUU CHCTEMHOM
o6soke MKTC, HEoOX0IMMO BKIIOYHUTH (T.€. YCTAaHOBUTH B MojokeHue ON) mnepekimtoudarens SA2-3
(120R).

Pabota muratel RS485E He 3aBUCHT OT MOIKIIIOYEHHs] BHEUTHUX YCTPOMCTB K mHTEepdeiicy RS-232
CHUCTEMHOro OJi0ka. DTO TO3BOJSET pealu30BaTh HE3aBHCHMBIE CETH, HAlpUMEp: IPOBOJIHYIO (C
ucrnosnp3oBanueM uHTEepdeiica RS-485) u 6ecipoBoanyro (¢ ucrnons3oBanueM BHemHero GSM monema,
noJKiIroueHHoro K RS-232), nmbo npousBoAuTh HallaJ04HbIe pabOThl C TEIIOCYETYUKOM, TOAKIIOUUB
KoMITbIOTEP K mHTEpdeiicy RS-232, He O6mokupys ero padoty B cetu RS-485.

Ecnmu mpu opranmzamuu cetu Tpedyercs mpeobOpazoBanue wuHTepdeiica RS-485 B RS-232 (u
00paTHO), TO PEKOMEHyeTCs UCIOJIb30BaTh paspadoranHeiii OO0 «MuTenmpubop» mpeobpazoBareinb
unrepdericoB RS-485/RS-232. IloapobHoe omucanne KOHPUTYpAlMd COSAMHEHUN CETH JJISI 3TOTO
cilyyasi IPUBOJIUTCS B MOCIIEIYIONINX pa3/ieax JaHHOTO PyKOBO/ICTBA.

[Tnata RS485E moanepkuBaer 0OMeH JaHHBIMH Kak 1o coocTBeHHOMY nipoTokoiny MKTC, Tak u o
nporokoiny Modbus RTU.

1.4. Ilnara unrepdeiica LonWorks

[Inata wnTepdeiica LonWorks mnpennazHadeHa uisi TOAKIIOYEHHUS TEIMJIOCUETYMKA K CETAM
LonWorks.
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[Inata ycranaBmmBaeTcsi B JH00yI0 CcBOOOMHYIO mapy ciotoB XS1-XS2, XS3-XS4, XS5-XS6
matepuHckod muatel Cb MKTC. OnuH pa3 B ceKyHAy OHa 3alpallMBacT y TEIUIOCUETYMKA JIaHHBIE
(MCHOBEHHBIE 3HAYEHUs M3MEPSEMbIX MapaMeTpPOB U TEKYIME 3HAYEHUS MHTErpaTopoB), MPEJCTABIISAET
ux B (opmare “CrapmapTtHbix ceTeBbix nepeMeHHbIX” (SNVT) cucremsr LON u mepemaer 3tu
[IEPEMEHHBIE B CETh.

[Tnara Beimyckaercst B 4erblpex Moaudukammsx: LonWorks—1, LonWorks—2, LonWorks-3 u
LonWorks—4. Iludpa B ee Ha3BaHMM yKa3bIBaeT KOJWYECTBO TOJJICPKUBAEMBIX IIJIATOM Y3JIOB CETH
LonWorks. Kaxnplit y3en obecrieunBaeT nepeaady B CeTh JAHHBIX OJHOTO y3Jia ydeTa TelIoCYeTYHKa
MKTC.

1.5. Ilnata ToxoBbIX BbIX0A0B MKTC (II'TB)

[TnaTta TokoBbIx BeIx00B (IITB) siBasiercs mnaroit pacmupenus (I1P) remnocuerunka MKTC. Ona
npelHa3HayeHa JJid BBIJAYM BHEIIHEMY IOTPEOUTEN0 OT OJHOTO JO YeThIpeX 3HAUEHHUU TEKYLIUX
u3MepsieMbix napamerpoB temiocderunka MKTC B BuJe CTaHAAPTHBIX CUTHAJIOB TOKOBBIX BBIXOJOB C
muamazonamu 0-5, 0-20 mam 4-20 MA.

[Tnara BeimyckaeTcst B yeTslpex momudukanusax: [1TB-1, [ITB-2, IITB-3 u IITB-4. Iludpa B ee
Ha3BaHUM YKa3bIBa€T MAaKCHMaJbHOE KOJMUYECTBO TOKOBBIX BBIXOJHBIX CHTHAJIOB BbIpaOaThIBAEMbIX
IJIaTOM.

[TnaTa ycraHaBimuBaeTcs B JTt000i CBOOOHBIN clIOT pacmuperust XS1-XS6 matepunckoi miatel Ch
MKTC.

1.6. ILmata GSM moaema IICM-300

[Tmata GSM wmonmema ITICM-300 mnpegHazHadeHa st oOecriedeHHs] OECTPOBOIHOM CBS3H C
tertocueTyukoM MKTC, HaxoasumMcs B 30HE MOKPHITHS KaKOH-TMOO CETH COTOBOW CBS3M CTaHAapTa
GSM. Casa3p ¢ ynaneHHsiM TemnocdyeTyukoM MKTC ycranaBiuBaeTcs 4epe3 MOJIEMHOE COEAUHEHHE,
P ATOM JUCTIETUYEPCKUH MYHKT JOJKEH OBITh 000pYI0BaH AOMOIHUTENHHO BHEITHIM GSM-MoeMoMm.

[Tnata usrotornena Ha 6aze GSM-monyns SIM300Z wim SIM900B u ycranaBnuBaetcst B 11000
cBoOOAHBIH ciOT pactmmperus XS1-XS6 marepunckoit matet Cb MKTC.

1.7. MoayJab nepernoca nanabix (MII)

ITIpu orcyrctBum miarel USB u Qmdm-nucka ambTepHaTHBO MM MOXkeT ciayxutb MII/,
paszpabotannsiii OO0 «HTEnmpubop». ITO KOMIAKTHOE YCTPOHCTBO, IMHTAOIIEECS OT OJHOTO
rajgpbBaHUYECKOro ayeMeHTa (opmara AA, obecneynmBaeT cuMThiBaHWe JaHHBIX apxuBoB MKTC wu
MOCTEAYIONUI TEPEHOC X Ha KOMITBIOTEP AMCIETYEPCKOro MyHKTA. B oTnwume OoT (idmi-aucka oH
WCIIONIB3YET JUIA Tepefadn AaHHBIX mocienoBarenbHbiii mopt (COM-niopt). CuntanHas wHGOpMaIHs
XpaHuTcs B 3Hepronezasucumon namsatu MII/] ve menee 12 ner.

Bo3MoxkHsbl cneayromue BapuanThsl nogkiaodenus MITJL k MKTC:

e nonkioueHne MIIJ] k BeIBeZICHHOMY Ha IMpaBylO0 OOKOBYIO CTEHKY cucteMHoro 6i1oka MKTC

pazpémy XP5 COM-nopra MKTC (cm. Pucynok 1.1);

® TIOJKJIIOYCHHE K BBRIXOJAHOMY pazbéMy RS-232 mpeobpazoBarens unrepdeiica RS-485/RS-232 B

cinydae coenuaennst Heckobkux MKTC npu momomm miat narepderica RS-485.

[Mocne moaxmouernst MKTC omHUM U3 Ha3BaHHBIX CIIOCOOOB HAYMHAETCS MOMCK IMOAKITFOYEHHBIX
npuOOpOB, KOTOPBI MOXKET MPOAOKATHECA HECKOJIbKO MHUHYT. 3aTeM MPOUCXOIUT KOIHWPOBAHUE
nanabix B MIIJ] ¢ xaxmoro HalineHHoro npuoopa. CuntbiBanue ¢ MIIJ[ u oOHOBIIeHHE 0a3bl JaHHBIX
TEIJIOBOr0 y4€Ta MPOUCXOJUT IO YIPABICHUEM YCTAHABIMBAEMOTO HAa KOMIBIOTEPE IHUCIIETUYEPCKOTO
MyHKTa COOTBETCTBYIOIIETO MPOTPAMMHOT0 00ECIICUCHHSI.
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1.8. Ilnara peryJupoBaHus

[Tnara perynupoBaHus HpeAcTaBiIseT coOoi Tuiaty pacmupenus ais terwiocuerdnka MKTC. Ona
MOXXET OBITh YyCTaHOBJEHa B J0OOH u3 6-th cimotoB XS1-XS6 wa wmarepunckod mmiate Cb
TETIOCYETYHUKA.

Jly1g perynupoBaHusi MOTYT ObITh BBIOpaHBI CIEAYIONINE TapaMeTphl:

e Temreparypa BOABl B TMOJAIOIIEM TPYOONPOBOJE CHUCTEMbl OTOIUICHHS WM TOPSYEro

BonocHaOxenus (I'BC);

e TeMmIeparypa BOJbl B 00paTHOM TPYOONpPOBO/IE;

® Pa3HOCTh TEMIIEpPATyp MEXKIY MOJAIOLIUM 1 0OpaTHBIM TPYOOIIPOBOIOM;

® TEIJIOBAasi MOIIHOCTh, MOTpeOIIsieMasi CHCTEMO.

Jlis cucteM OTOIUIEHUS PEryJIMpOBaHUE OCYIIECTBIsSIETCs MO TpaduKy B 3aBHCHUMOCTH OT
TEMIIepaTypbl HAPYKHOTO Bo3ayxa; A cucteM I BC nmoanepkuBaeTcs MOCTOSIHHOE 3HAUSHHE MapaMeTpa
pEryJInpOBaHUS.

[Tnara perynaupoBaHus He TpeOyeT MOIKIIOUYECHUS K Hel TaTYMKOB pacxoja WM Temreparypsl. Bee
HEOOXOUMBIE MMapaMeTpbl HU3MEPSAIOTCS C IMOMOIIBI0 TerocyeTdyrka. [lo OTHOIIEHHI0 K IITaTHOM
KOMIUIEKTAIlUA TEIUIOCUETUMKA Ul peanu3aiud (QYHKIUH pPeryJIupoBaHUS MOXKET TOHAJ00UTHCS
JOTIOTHUTEIBHO MOJIKIIOYUTH 10 2-X AATYUKOB TEMIIEPATYpPHI TEIUIOHOCUTENS (U1 3TOr0 MCIIONIb3YIOTCS
CBOOOJTHBIC KaHAJbl U3MEPEHUS] TEMIEPATypbl H3MEPUTENbHBIX Monyeil (MM)) u gatyuk temmnepaTypbl
Hapy>KHOTO Bo3nyxa (moakirouaercs auoo k UM, nmu6o k Cb).

1.9. Ilnara nuckpeTHbIX BX010B (Ding)

[Tnara muckperHsix BxonoB (Din8) sBusiercss mnatoit pacmupenus teruocuetrunka MKTC. Ona
MpeHa3HaueHa ISl OTNPEIeTICHUsI COCTOSHUSA (3aMKHYTO/Pa30MKHYTO) OJTHOTO WJIM HECKOIBKHUX (70 8-
MH) YCTPOWCTB C BBIXOJIOM THIIa «CYXOH KOHTAKT» WM «OTKPBITHIHA KOJJIEKTOP», @ TaKXkKe JUIs ToJicueTa
KOJIMYECTBA UMITYJIBCOB CO CYETYUKOB BOBI, T'a3a, SJIEKTPUUECTBA U T.II., UMEIOIIMX BBIXO/bl YKa3aHHBIX
THUIIOB.

1.10.IlnanupyemMble K BbIMYCKY IJIATHI PACIIMPEHUs]

PeanuzoBannas B MKTC «oTKpbITas» apXuUTEKTypa MO3BOJISIET PACHIUPATH €ro BO3MOKHOCTH IO
MEpe HCO6XO,Z[I/IMOCTI/I, C MUHUMAJIbHBIMU 3aTpaTaMu BapbHPysd TUII W YHUCJIIO YCTAaHABJIMBACMBIX IIJIAT
pacmmpeHus, o0ecrednBasi OMepaTUBHYIO MOJACTPONKY MOTPEOUTETBCKUX Ka4eCTB TETUIOCUETYHKA O]
MEHSIoLIMECs TPeOOBAHUS 3aKa3YMKOB.

1.11.¥YcTpoiicTBO noak/aw0vYeHus miat pacmupenus (YIIIIP)

VIIIIP npencTaBisieT co00¥M BHEIIHUMA CIOT AJIA TMOAKITIOUEHUS TUIAT PACIIUPEHUS TEIIOCUETINKA
MKTC, pa3MmerieHHbIH B OTJEIBHOM KOpITyce M OCHalleHHbI uHTepdeiicamu RS-485 u RS-232 nns
cesa3u ¢ Cb MKTC. Ono npeanaznadyeno s nogkiaodeHus Kk Cb MKTC onnoii miaTel pacmmpeHus,
PacCIIOIOKEHHOMN Ha YJAJIECHUH OT HETO.

10
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2. PyKOBOACTBO IO 3KCILNIyaTALMHU YCTPOMCTBA NeYaTH MPOTOKOJI0B HA
npunrep (YIII)

2.1. Haznauenue YIIII

VIIIT mpemHa3HadeHO JUIsl TI€YaTH JAHHBIX, COJCPKAINIUXCS B apXWUBE TEIUIOCUYETYMKA, Ha
MaTPUYHOM TIPUHTEpPE, MOAJEPKUBAIOIIeM cucTeMy KomaHa Epson,. [lpunTep mnomgkmiodaercs ¢
nomoinbio kabdens tuna Centronics HenocpeacTBenHo k Cb MKTC.

2.2. YcranoBka YIIII B cucremubiii 0,10k MKTC

VIIIT ycranaBnuBaeTcsi B CJIOT pacmupeHuss XS5 MaTepHHCKOH 1aThl cuctemMHoro 6i1oka MKTC
(cm. Pucynok 2.1).
Jns ycranoBku miatel YIIII BeimosiHUTE cieayronuye 1eiCcTBUA:
- BeIkiounte nuranue Cb MKTC;

- otkpowurte nepennioro asepuny Cb MKTC;

- yJIajauTe 3arjiylKky B MpaBoi cTeHke Kopmyca ocHoBHOTO Osioka Cb MKTC, Beiie pasnpema
COM-nopra;

- B OCBOOOIMBILIEMCS TOCJIE yJaJeHHs 3ariTylIKH OTBEPCTHH pa3MecTUTe 25-TH IITHIPHKOBBIM
pazbeM mnathel YIIII, copuenTupoBas ero anagorudydo pazbemy COM-niopra;

- 3akpenute pazbeM Iiatkl YIIII nByms Buntamu M4x8, BXOIAIMMU B KOMIUIEKT MOCTaBKU
IUIATHI;

- ycranosute miaty YIIII B mpenHasHaueHHBIA 11 Hee cBoOoaHbIi cior XS5 na MII Cb
MKTC, yunTbiBasi pacnoyIO;K€HUE HAMPABIISIIOLIETO KITI04Ya Ha KPaeBOM pa3beMe IIAThI;

- 3adukcupyiire miary YIIII B xopnmyce Cb MKTC omaum BuHTOM M3X6, BXOASIIMM B
KOMIIJICKT IMTOCTAaBKMH I1J1aThI;

- 3akpoire nepeantoro asepuy Cb MKTC;
- Brmounte nutanne Cb MKTC.

ITocne Bxmouenns Cb MKTC B MeHI0O JOKEH MOABUTHCS NYHKT «llevamv npom.>». [Jlns
nepexo/ia K JaHHOMY IyHKTY MEHIO HE0OXOAMMO, HaXxo/sCh B HauyadbHOM NyHKTe MeHI0o MKTC, Tpu

Ppas3a HaXXaThb KIIABUITY « ».
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Pucynok 2.1

Ilepen HawamoM pacnedyaTKd JaHHBIX HEOOXOAMMO TOAKIIOUUTH MPUHTEP K pa3beMy
napaensHoro nopta miatel YIIII, BeiBeneHHOMY Ha npaByto 60koByo cteHKy Cb MKTC (mpu sTom
NUTAaHUE TPUHTEpa JOJDKHO OBITh BBIKIIOYEHO). Ecmum HeoOXoaumo, BCTaBbTE B MPHUHTEP TpeOyemoe
KOJINYECTBO JIMCTOB OyMaru, 3aTeéM BKJIIOUUTE IPUHTED.

2.3. PaoGora ¢ menro YIIII

2.3.1. Ilepexoa k nyHKkTy MeHIO «IleqaTb>»

Jlna nepexona K MyHKTY MEHIO «[leuams npom.>» HE0OXOIUMO, HAXO/SCh B HAYaJbHOM IYHKTE

MeHto MKTC, Tpu pa3za HakaThb Ha KJIABHIIY « ‘ ». Ha nucruiee mosiBUTCST MEHIO, HaYMHAIOLIEECS C
NYHKTa « [Ipocmomp apxueo6>y.

3aTeM HaXHMaTh HA KIABHIIYy « W » 10 mepexona K MyHKTYy «llewams npom.>». Bxom B 3TOT
MYHKT MEHIO TPOUCXOJIUT MOCJI€ HAXKATUS Ha KinaBuiny "Enter".

2.3.2. HaBuramusi o nyHKTaM MeHIO

Jlns BbIOOpa TpeOyeMoro myHKTa MEHIO MCIOJIb3YIOTCS KIaBUIIH ™,y ITpu HaxkaTun Ha
"Enter" B COOTBETCTBUU C BBIOPAaHHBIM ITYHKTOM MEHIO IMPOUCXOIUT IEPeXoJ]] K MEHIO, KOTOpoe
NpeHAa3HAYeHO I PeJaKTUPOBaHMs Hayaja OTYETHOIO NEPHUO/ia, KOHIIA OTYETHOTO MEPHOA U 3alycKa
npouecca neyatu. i BbIXoJja U3 MEHIO HACTPOMKHM OTYETHOIO IIEPHUO/IA UCTIOB3YeTCs Kinasuma "Esc".

Jlns mepexoja K BBOJY JaThl Hadajla WIM KOHIA OTYETHOIO IEpHOJa HCIOJIb3YeTCs KiIaBHIIa
"Enter". JIns penakTUpOBaHMs ATkl HAYalla MM KOHIIA OTYETHOTO MEPUO/Ia UCTIONB3YIOTCS (P POBLIC

KJIIABUIIM U CTPEJIKU «™, oy T, [Ipu naxarum knaBumm "Enfer" BBeNEHHOE 3HAYEHHUE J1AThI
MPOBEPSIETCSl HA MPABWJIBHOCTh W COXpaHSETCS B MaMATH Mporeccopa moaynis. Ecnu mara BBeneHa
HEBepHO (Hampumep, 45-¢ yucino 56-ro mMecsia), To Ha JAUCIIEe OTOOpaXKaeTCs MpeAbIaylee 3HAUCHUE
natel. [lpm Haxkatum Ha kinaBumy "Esc" BBEeIEHHOE 3HAYEHUE HE COXpaHSAETCS W Ha JIUCIUIEE
MOKa3bIBa€TCs MpeIbIAYyIee BBEIEHHOE 3HAaUCHUE Hayala WM KOHIIAa OTYETHOTO Meproa.

Jlnst Haganma medatu TpeOyeTcss BeIOpaTh MyHKT MeHI «Hawamwv neuamamsy». Ha nucninee Chb
MKTC nosiBUTCSA HAJIUCK:
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[leuaTs CTPOKMU
HOMep XXXXX

rae XXXXX - HoMep CTpOKH, KoTopas nepenaércs B Oydep nmpuHTepa A MOCIEAYIOIIeH eqaTH.
Jns mpekpamieHus riedaTd TpeOyercss Hakath Ha kinaBuiny "Esc". Ecnum medarh He TpeKkpaTHUTCS
HEMEIJIEHHO, IOBTOPUTE Ha)KaTHE HECKOJIbKO pa3. IIpu 3ToM NoKHA MpeKpaTUThes Nepenada JaHHBIX
u3 YIIII B 6ydep mpunTepa. CTpokH, KOTOpBIE YK€ ObUTH MepeaaHbl, OyayT pacrledaTanbl JaxKe Mocie
npekpaieHust oomena mexay YIIII u mpunTepom.

Ecin Bo Bpemss obmena nanabiMu Mexay YIIII w mpuatepom VIIII He momyuuT curHana
NOATBEPKIeHUs OT npuHTepa, To Ha Auciuied Cb MKTC Oyner BriBeieHa HAAMUCH:

HeT npuHTepa

J11s BBIXO/Ia U3 3TOTO COCTOSIHUS CIIeIyeT HaxaTh Ha Mo0yto kiaBuinry Ha Cb MKTC.

B nmynkTe mento «Hacmpoiika>» MPOUCXOIUT BEIOOP OJIaHKa OTYETA JUTSl KXKIOTO U3 YeThIpEX YV
(MoIpOOGHOCTH B ONMUCAHUU PAOOTHI C ITYHKTOM MEHIO)

Jlst Havyasta BBO/Ia HOMepa OJlaHKa MCToJib3yeTcs kinasuia "Enter". JIna penakTupoBaHus HOMepa
OnmaHkKa MCHONb3yIOTCS LudpoBble kiaBumu. [Ipu Haxatun knaBumm "Enter", BBenEHHOE 3HAYCHHE
MIPOBEPSETCS] HA MPABUIIBHOCTH (BCET0 MOKHO MCIOJIb30BaTh BOCEMb OJIAHKOB) U COXpAHSETCS B MaMATH
nponeccopa moayis. I[lpu HaxkaTtuu Ha wiaBumy "Esc" BBEIEHHOE 3HAUEHHWE HE COXPAHSETCA U Ha
JHCIIIee MOKa3bIBAETCs MpeIblaylee BBEAEHHOE 3HaUeHHEe HoMepa OJlaHKa.

2.3.3. Bbi0op HOoMepa y3J1a yuéTra

Homep y3na yuéra, ayis KoToporo Tpedyercs pacnedyaTaTb MPOTOKOJ, JODKEH OBITh BBHIOpaH 10
BXOJ[a B IyHKT MeHI0 «/levamb npom.>y. JIns BbIOOpa HOMepa y3ia y4éTa MCIOJIb3yiiTe KOMOUHAIIHIO
kHonok "Shift + N", rne N — Homep y3na yuéra (1, 2, 3 nnu 4). BeiOpanuslii HoMmep y3na yuéra
otoOpakaetcst B 1eBoM BepxHeMm yriry auciuies Cb MKTC. Tlpu pabore ¢ mento «llevams npom.>»

HOMEp y3i1a yu€ra He oToOpaxkaercs. s BwIXxoma u3 MeHIO «[leuams npom.>y» TpeOyercs HaKaTh
"Shift+Esc".

2.4. PaGora ¢ myHKTaMH MEHIO

2.4.1. Conepxumoe nyHkta meHio «Ileyarp>»

ApxXMB COOBITMM>
[lTouacoBoy apxXmuB>
[IOCYTOUHBEM apxXmB>
[lToMeCHaUHB apxXmUB>
HacTponka>
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Apxue cobvimuii>
OTOT MYHKT MEHIO MpeJHa3HaueH JUIsl pacredaTku apxuBa coObITHd. J[1st mepexosa K HacTpoiike
oT4€THOTO nepuojia Haxath Ha "Enter". Ha nucmiee Cb MKTC nosBuTcs Haanuch:

Craprt: Y4yu-MM-T'T"
Cror: Uyy—MM—I'T
HauaTpe 1meuaTarThb

I'me wu-mm-c2 - nara Havana W KOHIA OTYETHOTO Mepuoja B ¢opmare ducio-mecsi-roa. s
pEelaKTHUpPOBaHMUS Hayaja WJIM KOHILA OTYETHOro nepuoja TpeOyeTcs BbIOpaTh HYKHBIM MYHKT MEHIO,

HakuMasi Ha KiaBumd « ™, i1« Jlis Havana penakTupoBaHus TpebyeMoil naTel HaxxaTh Ha "Enter"
- Kypcop nepeinér Ha Hayano TpeOyeMoil natel. i peJakTHpOBaHUS MOXKHO MCIIOJIb30BaTh LIM(POBLIE

KJIABUIIW W KJIABUILIU « ‘ » © « ¥ ». Jlnst coxpaHeHus1 BBEIEHHOW JaThl TpeOyeTcs HaxaTh Ha "Enter",
JU1sl OTMEeHBI BBOIa — Ha "Esc". JIna Hadana rmeyaTy HaJo BbIOpaTh MyHKT MeHI0 «Hauamb newamamovy 1
HaxxaTh Ha "Enter". JI1s1 TOCpPOYHOTO NMpeKpalieHus neyaTn Tpedyercst Haxartb Ha "Esc".

Pacnieuarka apxuBa cOOBITHI UMEET CIEAYIOIINE CTOIOIIBI:

e WHaekc 3amucH - 3TO MHAEKC 3allUCU B apXuBe TemuocueTdynka (0T 0 10 MakCHMMajabHOTO
3HAUEHUs, PABHOI'O EMKOCTH apxuBa MUHyc 1). CTpouku, B pacreyaTke y KOTOPbIX HHJAEKC paBeH -1, He
ABIISIOTCA CTPOKAaMHU COOBITHH, a yKa3bIBalOT 3HAUEHHE OIIMOOK MapaMeTpOB COCTOSHUS HAa MOMEHT
Hayajia 3aKa3aHHOI'0 OTYETHOIO MEPHO/a;

e JlaTta M BpeMs - JaTa U BpeMs COOBITHS IO yacaM TeriocueTdyrka. Eciu Ha OAMH MOMEHT
BPEMEHHU MTPUXOAUTCS HECKOIBKO COOBITHI, JaTa U BpeMs YKa3bIBAIOTCS TOJIBKO OJUH pas;

e CoObITHe - 1Ba crosibma. B mepBoM U3 3THX CTONOLIOB OTOOpa)kaeTcsi MHIEKC MapaMeTpa
COCTOSIHUS TEIJIOCUETUYHKA U, Yepe3 YepTOUKY, 3HAUeHUE OMIMOKM 3TOT0 Mmapamerpa JUlsl ciaydas, Koria
9T0 ommOka He paBHa 0. Bo BTOpoM M3 3THX CTOJOIIOB OTOOpakaeTcs TOJIBKO HOMEp Mapamerpa
COCTOSIHUS JIJIS CTydvast, KOTJja OInOKa ImapaMeTpa COCTOSHUS TeryiocyeTyrka pasHa 0.

e Cuer - yeTsIpe cTONIOINA - COCTOsIHUE cueTa uHTerparopos Q, M1, M2 u M3 coOTBETCTBEHHO.
3HaK IUTIOC 03HAYaeT, YTO, HAUMHAs C MOMEHTa COOBITHUS U Jajiee, COOTBETCTBYIOUINI MHTETPaToOp BEIET
HaKOIJICHHUE Teria JM00 Macchl. 3HaK MUHYC - O3Ha4YaeT MpeKpalieHie HaKOIJICHU HHTETpaTopa.

e [IlapaMeTp cOoCTOSIHUSI - Ha3BaHUE MapaMETPa COCTOSIHUS TEIJIOCUETUNKA U, YEPE3 UYEPTOUKY,
pacmdpoBKa OMMOKHK 3TOTO IMapaMeTpa JJis cydas, Koraa 3To omuroka He paBHa (.

[Ipumep pacrieyaTku apxuBa COOBITHH:
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HMrnerc Tara Epemna _CoBmrie _ Cuer  IlapaweTp CoCTORHMA

TATICH o M1 Mz M3
-1 02-11-08 E3Z:E5E59:5% O0Z3-0Z2 - - - 4+ PB/W napamerpor HMZ - Ouwebra wremma m= EEPROM
-1 040-14 - - - + CocroREMe HIMepeHHA bl - [IporpardipyeMos SHaYSHME
-1 O4z-14 - - - + CocroRHMe HMEMepeHMA Gl - [IpoDPpatddpendos ZHAYSHMS
-1 045-14 - - - + CocroRHMe HEMepeHMA tZ - I[Iporpamddpyendos ZHAYSHMS
-1 Od4g-14 - - - + CocroRHMe MEMepeHMA PEZ - IIpoDrpaiddpVeMdos ZHAYSHMS
-1 047-14 - - - + CocroRHMe HEMepeHHA GE - IIporpamdpyendos ZHAYSHMS
-1 O50-14 - - - + CocroREMe HIMepeHHA £33 — [IporpamdipyeMos SHaYSHME
-1 0&1-14 - - - + CocroRHMe HMEMepeHMA P3 - IIpoDpadiddpieMdos ZHAYSHMS
-1 0EzZ-14 - - - + CocroRHMe HEMepeHMA 3 - [Iporpamddpyendos ZHAYEHMS
-1 OEE-1k - - - + CocroREMe HaEMepeHMA th - OrocyroTeEMe DaHHEX
-1 Okg-15 - - - + CocroRHMe HIEMepeHMA Ph - OTPCcyTCTEMEe TAHHEY
-1 051-0¢ - - - + CocroREmMe pacygera W - 4t < min
-1 Oe5-01 - - - + Cerp=r c HMM1 - Her ceA=M
-1 O&&-01 - - - + Cerpsr c HMMZ - Her CEHZH
-1 Og7-01 - - - + Cerp=s c HM3 - Her CEAIH
-1 Ogg-01 - - - + Cer=r c HM4 - Her cEAE=M

2820 10-11-0E8 0&:28:07 0&0-01 - - - - (OcraHoE MHTEeIparTopoE — DCcTaHoE

2821 10-11-05 Oe:-z29:1%2 00 + + + + OcraHor MHTeDpaTopOoE —

Z8EE 10-11-08 O&:259:1% 0el + + + + CocrorEmMe pacuera T -

283 10-11-05 08:35:03 0&0-01 - - - - (Ocramor mETerparTopok - Ooramoe

2824 10-11-08 0O&:36:E8 Oe0 + + + + OcraHor MHTeDpaATOpOE —

38k 10-11-05 08:38:01 1z27-0% - - - - Bemwemme/emmn. METC - Bemormowemme IDMTaHMA

IREE 10-11-0E5 02:38:16 1E7 + + + + Emmouemme/pmmn. METC -

3827 10-11-05 05:47:05 127-02 - - - - Emmdende BEHRN. METC - BERMTRYeHMEe IDITAHMA

38E8 10-11-05 08:47:21 127 + + + + Emmorvemme/ smmn. METC -

28E3 10-11-05 09:17:42 127-02 - - - - PBemuemde/Emmna. METC - By eHMEe IDMTAHMA

Llouacosou apxus>

ITo3BomsieT pacrevaraTh JaHHBIE TOJIBKO 33 OJHHU CyTKH. [103TOMy MOXKHO HAaCTPOUTH TOJBKO JaTy,
3a KOTOPYIO BBIBOJATCS AaHHbIE. /{1151 mepexoaa k HacTpoliKe OTYETHOTO Mepuojia Haxkath Ha "Enter". Ha
nuciuiee Cb MKTC nogsutcst HaaImuch:

HaTa: YYy—MM—I'T
HauaTbe neuvaTarTsb

I'ne yu-mm-22 - nata OTYETHOrO NEepHOAa B hopMaTe YUCIO-MECAL-TOL.
JUist pelakTHpOBaHUsl JaThl OTYETHOTO Meproia TpeOyeTcsl BEIOpaTh MYyHKT MEHIO «JaTa :», pu

HEOOXOMMMOCTH HaxuMasi Ha KiaBumn « ™, 1 ™, Jlns Hauama pejakTHpOBaHUs TPEGYEMOil JaThl
HaxkaTh Ha "Enter" - Kypcop mepednér Ha Hauano TpeOyeMoil aatel. [[ns pegakTHpOBaHUS MOXKHO

UCTIOJIb30BaTh IU(POBBIE KIABHUIIM M KJIABUIIN «‘ » U « ¥ » Jlnd coxpaHeHUs BBEIEHHOW NaThl
TpeOyeTcst HaxkaTh Ha "Enter", yis oTMeHbl BBoja — Ha "Esc". Jlns Havana nevaty Haslo BHIOPATh MMyHKT
MeHI «Hauamv neuamamovy u Haxatrb Ha "Enter". ][ 7OCPOYHOTO MPEKpaIICHUs Te4aTH TpeOyeTcs
Haxatb Ha "Esc".

Ilocymounvlii apxug>

[To3BonsieT pacnieuarath Bce JaHHBIE OCYTOYHOTO apxuBa, Xpansiuecs B MKTC.

Jlia mepexoja K HacTpoiike oTuéTHoro mnepuosaa Haxate Ha "Enter'. Ha nucimee Cb MKTC
MOSIBUTCS HA/IITUCH:
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Craprt: Y4yu-MM-T'T"
Cror: Uyy—MM—I'T
HauaTer neuaTarsb

I'ne uy-mm-c2 - nata Havajga ¥ KOHLA OTYETHOrO nepuoja B (popmarte umcio-mecsu-rof. s
pelaKkTUpOBaHMs Hayalla WM KOHIA OTYETHOTO MepHoaa TpeOyeTcsl BHIOpaTh HYKHBIM IMYHKT MEHIO,

HaKUMasl Ha Kiapuimy « W, g %, Jlst Havana peakTUpoBaHus TpeOyeMol aThl HaxaTh Ha "Enter"
- Kypcop nepeinér Ha Hayaino Tpedyemoi naTel. JIJis peJakTHpOBaHUSI MOKHO HCIIOJIb30BaTh MU(PPOBBIC

KJIABHIIIA U KJIABUIIHM « ¥ » U « ¥ ». Jlyis coxpaHeHus: BBEIEHHON JaThl TpeOyeTcs Haxath Ha "Enter",
JUTsE OTMEHBI BBoJIa — Ha "Esc". [l Havana neyaTy HaJlo BHIOpaTh MyHKT MEHIO «Hayams newamamvy u
HaxaTh Ha "Enter". JIjis1 1OCPOYHOTO IPEKpAIICHHS TIeYaTH TpedyeTcs HaxkaTh Ha "Esc".

Llomecaunbvii apxue>

ITo3BossieT pacneuaTaTth Bce JaHHBIE IOMECAYHOr0 apxuBa, xpansuiecs B MKTC.

Jlia mepexoja K HacTpoiike oTuéTHoro nepuosaa Haxate Ha "Enter'. Ha nucimee Cb MKTC
MOSIBUTCS HAZIIUCH!

Crapt: MM—I'T
Cror: MM—T'T
HauaTbe neyvaTarThb

I'me mm-cc - para Havasia W KOHLA OTYETHOro mepuoga B Qopmare wmecsau-roa. s
pellaKTUPOBaHMs Hadaja MM KOHLA OTYETHOrO Mepuoja TpedyeTcs BbIOpaTh HYKHBIH IMYHKT MEHIO,

HakuMast Ha KiaBui « ™, u . Jlnst Hauana penakTupoBaHus TpeOyeMoil 1aTel Haxath Ha "Enter" -
Kypcop nepeinér Ha Hadano Tpedyemoi matel. st perakTHpOBaHUS MOKHO HCIIOJIB30BaTh MU(POBBIC

KJIABUIIM M KJIABUIIHU « ‘ » H « ’ ». Jlnsg coxpaHeHus: BBEAEHHOW AaThl TpeOyeTcs HaxaTh Ha "Enter",
JUIsE OTMEHBI BBoJia — Ha "Esc". JIns Havana mevatd HaJao BBIOpPATh MYHKT MEHIO «Hauame newamamoy W
HaxaTh Ha "Enter". JIJ1s1 TOCPOYHOTO TIPEKpAIICHHS TIeyaT TpedyeTcs HaxaTh Ha "Esc".

Hacmpotixa>
Jlst mepexoa K HacCTPOMKE COOTBETCTBUS OJIAHKOB y371aM yuéra TpeOyercs Haxkath Ha "Enter". Ha
nucmiee Cb MKTC nosBuTcst HaaIKUCh:

Yy 1 - BrnaHk 1
Yy 2 - BinaHk 1
YY 3 - BinaHk 1
Yy 4 - BiaHk 1
HarJjieHue : aTum

I'me 1 - yncno or 1 10 8 BKIIOUMTENBHO - HOMEp OJIaHKa, XPaHSAIIETOCS B MaMATH IpoIeccopa
VIIII. [Ing penakTupoBaHUsl COOTBETCTBHUS HOMepa YY M OnaHka TpeOyercss BHIOpAaTh HY>KHBIH HOMEp

VV, HaxuMasl Ha KIaBUH « W y W, Jns Havana penakTUpPOBAHUS HOMEpPA COOTBETCTBYIOIIETO
Oyranka HaxkaTh Ha "Enter" - Kypcop nepeiaér Ha pelakTupyeMblii Homep OnaHka. [[s pemakTupoBaHus
UCTIONB3YIOTCST LM(pOBble KiaBUIIM. Jsi coXpaHEeHUs BBENEHHOTO HoMepa TpeOyercsi HaxaTb Ha
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"Enter", nns otMeHsl BBoja — Ha "Esc". [ BeIXOza W3 3TOro IMyHKTa MEHIO TpeOyeTcs HakaTh Ha
"Esc".

[Tyakr MeHro «/[asnenue:» TO3BOJSET BHIOpATh CIOCOO pacmedyaTKyd IOKa3aHWW JaBJICHUS B
oTueTax: abCONOTHOE JaBieHue (ama) wiu n30eiTouHoe (amu). JIns BeIOOpa criocoba pacrevyaTku HaI0
YCTAaHOBUTh KypCOp Ha TYHKT MEHIO «/[asieHue:» W BOWTH B PEXUM pEJAKTHUPOBAHUS, Ha)KaB Ha

knasuily "Enter". 3aTeM NepeKIIOYNTh €AWHUIIBI AABJICHUS HaXXMMasl Ha KJIaBUIIH ™, T s
coxpaHeHHus BIOpaHHOTO TpeOyercst Haxath "Enter", nis otmensl — "Esc".

2.5. PabOora c 0J1aHKaMHu neyaTu
2.5.1. Hacrpoiika 0;1aHKa ne4yaTH

brnank coctouT W3 OBYX THUIIOB MOJEH — JOCTYIHBIX JUIsl PEelaKTUPOBAHUS NOTpeOUTETEM U
HEJIOCTYIHBIX JJIsl peJakKTUPOBaHUs NOTpeOuTeneM. PeakTupoBaTh CIMCOK JAaHHBIX, 0TOOpa)KaeMbIX B
TabJIUIaX OTYETa MPH MeYaTH, MOTPEOUTENb HE MOXKET.

JInst penakTUpOBaHUs TOCTYIHBI:

1. 3aromoBok OyaHKa.
Ctpok# ¢ agpecaMu OCTaBUINKa, TOTPEOUTENS U afpec 00bEKTa, HA KOTOPOM YCTaHOBJIEH
MKTC.

3. 3arojgoBOK UTOrOBOM TAOIUIIEL.

4. Tloamucu MOCTaBIIUKA U TOTPEOUTENS.

5. OrtcTyn OT J€BOrO Kpas CTPAHUILBI.

BMecTo 3THX CTpOK MOTpeOHTENb MOXKET BBECTH JIOOBIE TpeOyeMble eMy HAANUCH MPU TOMOIIH
noctapisieMol B Komiuiekte nporpammbl MKTCLptForms. Takxe mojab30BaTelb MOXKET MPOU3BOAUTH
HACTPOWKY pPEXKUMOB pPAaOOTHI TMPUHTEpa MJIs Te4YaTH Kaxaoro u3 OysaHnkoB mpu mnomomm ESC-
II0CJIEI0BATENBHOCTEN, IPUMEHSS TY ke caMyto niporpammy MKTCLptForms.

Buumanue! Hactpoliku mpuHTEpa, WCIONB3yeMbIe IJIs TEeYaTH apXuBa COOBITHH, OepyTcs u3
HAacTpoek §-ro OJaHka.
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2.5.2. Tunbl 0JJAaHKOB, HCIOJIb3yeMble NPU MeYaTH JAHHBIX

Bcero Ha HacTOSMMN MOMEHT JOCTYIHBI IISITh TUIIOB OJIAaHKOB (Ha MPUMEpE pacrevdaTky JaHHbIX
MOCYTOYHOTO apXHUBa):

2.5.2.1. Baank 1:

BeOoOMOCTE ydeTa TEeIJIOBOM SHEPIMM M TEIJIOHOCUTEJS B CHMCTeMe OTOIJIEHMS
3a nepuoxn c¢ 01.10.05 mo 05.10.05
TlocTaBmMUK :
IloTpeburens :
Anpec oOBekTa:
Tennocuerumk MKTC 000016-1 Bepcusa II0 MKTC 1.24
dopmysia Q = M1 (hl-h2)

|  Hara | Qo | Ml | M2 |YTeuka |Hdommec | t1 | t2 | dt | P1 | P2 | Tpab. | Tork. | OTxas:u |
| 01-10-05 10 |  4.310]  ©93.22|  86.65| 6.57| 0.00| 71.4| 25.1| 46.3] 5.0 5.0 9.53| 14.47] ol
| 03-10-05 24 | 6.326] 136.82] 127.18] 9.64]| 0.00| 71.4] 25.1| 46.3| 5.0 5.0 13.98| 10.02] S|
| 04-10-05 18 | 7.265] 157.12] 146.05] 11.07| 0.00| 71.4] 25.1| 46.3| 5.0 5.0] 16.06] 7.94| S|
| 05-10-05 24 | 6.309] 136.44| 126.83] 9.61| 0.00| 71.4] 25.1| 46.3| 5.0 5.0 13.95] 10.05] S|
| Meoro | 24.210]  523.60|  486.71| 36.89| 0.00| 71.4| 25.1] 46.3] 5.0 5.0 53.52| 66.48] -
Mokasauusa MKTC (HapacTaomyuM MTOTOM)

| Mema 1 o 1 om0 w2 | tpas. |
| 05-10-05 24 | 878.5524|  19000.9200]  17662.3200] 1942.13
| 30-09-05 24 | 854.3427| 18477.3300]| 17175.6100| 1888.61
| Woro 1 2420071 523.59771  486.7090|  53.52|
Oruémmst mepmom: 120.0000 w
BpeMs paBoTh: 53.5181 u
| Cysas. mpews orxasa | COOM n.-muran. (an) | Hewcnpassocts (He) | Iuanason Gv (AG) | Mmamasos ¢ (Bt) | de<min (D€) |
| ee.as19)  ee.as13  o.00001  o.00001 0.0000  0.0000|
Wemcramevews pemcramezems
norpeburess: nocTaBmMKA :
PacneuaTrano monyisem nedaru N 000001, Bepcms IO 1.01

Crrcok nmapaMeTpoB TEIIOy4YeTa, UCIOJIb3YeMbIX B OyiaHke 1.

Hara Harta u Bpemst

Q TeruioBas sHEpPrUst

M1 Macca B niepBom (mojatotem) Tpyoomnposoae (M1 = “M1+7 + “M1-7)

M2 Macca Bo BTopoM (0O6paTtHOM) TpyOompoBoae (M2 = “M2+” + “M2-")

VYT1euka Paznocte M1-M2 3a nepuon, korna M1-M2 > 0

[Togmec  Pasznocts M1-M2 3a nepuon, korna M1-M2 <0

tl CpenneB3BelieHHas TeMIIepaTypa B IepBOM TPyOOIIpOBO/Ie

t2 CpenneB3BelnieHHas TeMIIepaTypa BO BTOPOM TpyOOmpoBo/ie

dt Pa3HOCTh CpelHEeB3BEIICHHBIX TEMIIEPATYp B TIEPBOM M BTOPOM TPYOOIIPOBOIaX

P1 Cpennee naBjaeHUE B IEPBOM TPYOOIIPOBOJIE

P2 Cpennee naBieHHe BO BTOPOM TPYOONPOBOIE

Tpab. Bpewms HakoruieHus TerioBoit sHeprun Q.

ToTk. CyMMapHoe BpeMsi 0TKa3a HaKOTuIeHHs Q

Otka3el  OTOOpakeHHE OTKa30B Pa3HbBIX THIIOB
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.2.2. Baank 2:

BemomocTs yu€Ta TENJIOBOM 3HEPIMM M TelJioHoCuTensa nnusa I'BC
3a nepmon ¢ 01.10.05 mo 05.10.05
ITocTaBUMK :
IToTpebuTens :
Appec ofOmekTa:
Tenyocueruyk MKTC 000016-1 Bepcua IO MKTC 1.24
dopmysia Q = M1 (hl-h2)

| Hata | Q | M1 | M2 | MI-M2 | tl | t2 | dt | txs | P1 | P2 | Tpab. | Tork. | OTkase |
[ 01-10-05 10 | 4.310] 93.22] 86.65] 6.57| 71.4] 25.1] 46.3] --—= | 5.0 5.0] 9.53| 14.47| 2|
| 03-10-05 24 | 6.326]| 136.82] 127.18] 9.64| 71.4] 25.1| 46.3] --- | 5.0] 5.0| 13.98| 10.02] |
| 04-10-05 18 | 7.265| 157.12] 146.05] 11.07| 71.4| 25.1| 46.3| --—— | 5.0 5.0 16.06]| 7.94| 20|
| 05-10-05 24 | 6.309] 136.44]| 126.83] 9.61| 71.4| 25.1| 46.3] --- | 5.0] 5.0] 13.95| 10.05] 0|
| Uroro | 24.210]| 523.60] 486.71| 36.89| 71.4| 25.1| 46.3| --- | 5.0] 5.0 53.52| 66.48]| |

HNoxaszaHus MKTC (HapacTaolMM MUTOT'OM)

| IHara | Q | M1 | M2 | Tpab |
| 05-10-05 24 | 878.5524| 19000.9200] 17662.3200| 1942.13|
| 30-09-05 24 | 854.3427| 18477.3300] 17175.6100| 1888.61]
| Uroro | 24.2097| 523.5977| 486.7090| 53.52]|
Oruéruent nepmon: 120.0000 u
Bpemsa paboTH: 53.5181 u
| Cymm. BpeMmsa oTkasza | C6oy Sm.-nmuTaH.3n) | HemcnpaeHocTe (He) | ImanazonH Gv (OG) | Imanaszson t (IOt) | dt<min (Dt) |
| 66.4819] 66.4819] 0.0000] 0.0000] 0.0000] 0.0000]
IlpencTaBUTENb llpencTaBUTENb
norpeduress: OCTaBIIMKa &

PacneuaTaHo MmomyJem rneuatru N 000001, Bepcms MO 1.01

CIIMCOK ITapaMeTpoB TEIUIOYYEeTa, UCIIOIb3YEMBIX B OIaHke 2.

Jara [ara u Bpems

Q TennoBast sHEpTUs

M1 Macca B nepBom (mojatoteM) Tpyoomnposone (M1 = “M1+” + “M1-")
M2 Macca Bo BTOpoM (oOpaTHOM) TpyOompoBoae (M2 = “M2+” + “M2-7)
MI-M2  Pasnocte M1-M2

tl CpenneB3BelleHHAs TeMIIepaTypa B IEPBOM TPYOOTIPOBOIE

t2 CpenneB3BenieHHas TeMIIepaTypa BO BTOPOM TPyOOmpoBo/ie

dt Pa3zHOCTBH cpeHeB3BEIICHHBIX TEMIIEpaTyp B IEPBOM U BTOPOM TPyOONpPOBOAaX
txB CpenneB3BelIeHHAs TEMIIEpaTypa B TPYOOIIPOBO/IE XOJIOAHON BOJIbI

P1 Cpennee naBieHHe B IEPBOM TPYOOIIPOBOJIE

P2 CpenHee gaBjaeHHE BO BTOPOM TPyOOIPOBOJIE

Tpab. Bpewmst HakoruieHus TerioBoi sHepruu Q.

Totk. CymmapHoe BpeMsi 0TKa3za HaKorieHus Q

Otka3el  OrtoOpaskeHHE O0TKa30B Pa3HBIX THUIIOB
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.2.3. Baank 3:

BemomocTe yuéra XBC
3a nepmon ¢ 01.10.05 no 05.10.05
[IocTaBUUK :
[IoTpebuTens :
Anpec ofwekTa:
Tenyocueruyk MKTC 000016-1 Bepcusa IO MKTC 1.24
dopmysta Q = M1 (hl-h2)

|  IHara | Macca | Tewmn | IaBiyenHwue |Bpemsa paboter|COor 2i.-nuT. |HemcnpaBHOCTS |
| 01-10-05 10 | 11.432] 10.00] 4.90| 9.53] 14.47] 0.00]|
| 03-10-05 24 | 16.780]| 10.00] 4.90| 13.98] 10.02] 0.00]
| 04-10-05 18 | 19.269] 10.00] 4.90| 16.06] 7.94 | 0.00]
| 05-10-05 24 | 16.733] 10.00] 4.90| 13.95] 10.05] 0.00|
| MToro | 64.214| 10.00] 4.90] 53.52] 66.48| 0.00]

[TokazaHmsa MKTC (HapacTaolyM MTOI'OM)

|  Hara | Macca | Tpab |
| 05-10-05 24 | 2332.2660| 1943.80]|
| 30-09-05 24 | 2268.0520| 1890.28]|
| Uroro | 64.2136] 53.52]|

OruérhHet nepmoxm: 120.0000 u

Bpems pa®oTH: 53.5181 u

| Coo smexmpomumasms | Bpews mewcrpasmocm|
66191 0.0000]
Npescrammrens peacraemrens
noTpeduTend: [IOCTaBUMKaA

Pacneuarano momysneMm neuvaru N 000001, Bepcums IO 1.01

CHOucoK mapaMeTpoB TEIUIOYVYETA, UCIOIb3YVEMBIX B OJIaHKe 3.

Hara Jata u Bpemst

Macca Macca B TpeTheM (ITOAMUTOYHOM) TPYOOIIPOBOIE

Temr. CpenneB3BelieHHas TEMIIEpaTypa B TPETheM TPyOOIpoBo/Ie
JlaBnenue Cpennee naBiieHHE B TPEThEM TPYOOIIPOBOIE

Bpewms paGotbl Bpewms HakomieHus: Macchl B TpETheM TPyOOIpOBOe

Co6oit Din.-nuT. Bpems oTkaza rnpu cO0sX 371€KTPONUTAHUS

HewucnpasHocth Bpewmst oTkaza HakorieHus Q mpu HEUCIIPABHOCTIX
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.2.4. bBaank 4:

BemoMmocTh yduéTa TEIJIOBOM SHEPTMU U TEIJIOHOCUTEJS
3a nepmon ¢ 01.10.05 mo 05.10.05
IlocTapUMK :
IIoTpebuTrens :
Anpec oOmekTa:
TemnocueTumk MKTC 000016-1 Bepcua MO MKTC 1.24
dopmysta Q = M1 (hl-h2)

| IaTa | M1 | M2 |YTeuka |Hommec | tl | t2 | Q | Tpab. | Tork. | Orxase |
[ 01-10-05 10 | 93.22| 86.65]| 6.57] 0.00| 71.4| 25.1] 4.310] 9.53] 14.47| On|
| 03-10-05 24 | 136.82] 127.18] 9.64| 0.00| 71.4| 25.1| 6.326| 13.98| 10.02] S|
| 04-10-05 18 | 157.12] 146.05] 11.07]| 0.00| 71.4| 25.1| 7.265] 16.06] 7.94| |
| 05-10-05 24 | 136.44] 126.83] 9.61]| 0.00| 71.4| 25.1| 6.309| 13.95| 10.05] S|
| Uroro | 523.60] 486.71| 36.89] 0.00| 71.4] 25.1| 24.210| 53.52| 66.48] S|
Iloxkasauma MKTC (HapacTamowyM MTOI'OM)
| IDara | M1 | M2 | Q | Tpab |
| 05-10-05 24 | 19000.9200] 17662.3200] 878.5524| 1942.13|
| 30-09-05 24 | 18477.3300] 17175.6100] 854.3427| 1888.61]
| Mroro | 523.5977| 486.7090| 24.2097| 53.52|
OTYETHEII NEePUomn : 120.0000 u
Bpema paboThe: 53.5181 u
| Cymm. Bpemsa orTkasa | C6oi 3m.-nuraH. (315) | HemcnpaerHocTe (He) | Imanason Gv (OG) | Imanasor t (Ot) | dt<min (Dt)
| 66.4819] 66.4819] 0.0000] 0.0000] 0.0000] 0.0000]
lIpencraeuTesb llpencraeuTesb
HOTpe@I/ITeJ’IH: IIOCTAaBIIMKA :

PacneuaTaHo monyJyem nedatu N 000001, Bepcms MO 1.01

CHuCoK ImapaMerpoB TEIUIOYYETa, UCIIOAb3YEMBIX B OJaHKe 4.

Hara Harta u Bpemst
Mil Macca B nepBoM (moaarotieM) Tpydonposoae (M1 = “M1+” + “M1-")
M2 Macca Bo BTOpoM (oOpaTHOM) TpyOompoBoae (M2 = “M2+” + “M2-7)

VYreuka  Pasznocte M1-M2 3a nepuon, korga M1-M2 > 0
I[Tommec  Paznocts M1-M2 3a nepuon, korna M1-M2 <0

tl CpenHeB3BellIeHHAs TEMIIEpaTypa B IEPBOM TPYOOTIPOBOIE
t2 CpenneB3BelieHHas TeMIIepaTypa BO BTOPOM TPyOOmpoBo/ie
Q TeruioBas sHEpPrUs

Tpad. Bpewms HakoruieHus TerioBoi sHeprun Q.

Totk. CyMMapHoe BpeMsi 0TKa3a HaKOTUIeHHs Q

Otka3el  OroOpaskeHHE OTKa30B Pa3HBIX THUIIOB
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.2.5. Baank 5:

BemoMocTb ydé€Ta TEMNJOBOM SHEPTMM UM TEIJIOHOCUTEJS
3a nepmoxm ¢ 01.10.05 mo 05.10.05
TllocTaBuMK :
IloTpeburens :
Angpec oOBeKTa:
Tennocueruyk MKTC 000016-1 Bepcusa II0 MKTC 1.24
dopmysia Q = M1 (hl-h2)

|  Iara | M1 | M2 | tl | t2 | txB | Q | Tpab. | Tork. | OTkasH |
| 01-10-05 10 | 93.22] 86.65| 71.4| 25.1| --- | 4.310] 9.53| 14.47]| kel
| 03-10-05 24 | 136.82]| 127.18] 71.4] 25.1| --- | 6.326| 13.98| 10.02] S0t
| 04-10-05 18 | 157.12| 146.05| 71.4| 25.1| --- | 7.265| 16.06]| 7.94| 20|
| 05-10-05 24 | 136.44| 126.83| 71.4] 25.1| --- | 6.309| 13.95| 10.05] ekt
| UToro | 523.60] 486.71| 71.4| 25.1| --- | 24.210| 53.52| 66.48]| chd|

IloxasaHua MKTC (HapacTaomyM MTOTOM)

| Iara | M1 | M2 | Q | Tpab

| 05-10-05 24 | 19000.9200] 17662.3200]| 878.5524| 1942.13
| 30-09-05 24 | 18477.3300] 17175.6100]| 854.3427| 1888.61
| Uroro | 523.5977| 486.7090| 24.2097| 53.52]

Oruéruet nepmoxn: 120.0000 1

Bpemsa paboTH: 53.5181 u

| Cym. mpems orkasa | COot on.-muran. (an) | Kewcnpassocts (He) | Iuanasow Gv (IG) | Muamason t (It) | dt<min (Dt) |
I ec.as19)  ec.a819 0.0000/  o0.0000i  o0.0000/ 0.0000|
pemctaswzens lpemcraswzems
noTpesuTess: OCTaBIMKAE

PacneuaTaHo MmomyJem neuatu N 000001, Bepcms MO 1.01

Cmcok mapaMeTpoB TEII0YUIETa, MCTIOIb3YEMBIX B OJaHKe 5.

Jara [ara u Bpems

M1 Macca B niepBom (mojatotem) Tpyoomnposoae (M1 = “M1+7 + “M1-7)
M2 Macca Bo BTOpoM (0O6paTtHOM) TpyOompoBoae (M2 = “M2+” + “M2-")
tl CpenHeB3BelieHHas TeMIIepaTypa B IepBOM TPyOOIIpOBO/Ie

t2 CpenneB3BelIeHHAs TEMIIepaTypa BO BTOPOM TPyOOmpoBo e

txB CpenneB3BelIeHHas TEMIIEpaTypa B TPYOOIIPOBO/IE XOJIOAHON BOJIbI

Q TeruoBas sHEpPrUst

Tpad. Bpewms HakoruieHus TerioBoit sHeprun Q.

Totk. CyMMapHoe BpeMsi 0TKa3a HakorieHus: Q

Otka3el  OtoOpaskeHHE OTKa30B Pa3HBIX THUIIOB

OcranbHble Tpu OJlaHKa MOTYT OBITH HAcTpoeHbl (upmoin "HHTenmpubop" B COOTBETCTBUHU C
TpeOOBaHUSIMH 3aKa34HKa.
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.3. HHCcTpyKUus N0 peJaKTHPOBAHUIO U 3arpy3Ke 0JIAHKOB Me4aTH B
HeprouesaBucumyro namars YIIIT

2.5.3.1. Ha3znauvenune nporpammbl MKTCLptForms

Hacrpoiika 611aHKOB 1e4aT B COOTBETCTBHHU C MOKEITAHUSMHU KOHEYHOTO IMOJIb30BATENS U 3aIUCh
0JIaHKOB B DHEPTrOHE3aBUCUMYIO TaMaTh Y I1I1.

B snepronezaBucumoit mamsatu YIIII xpaustces 8 pasnuuHbix O6jJaHKOB nevyatd. Heckosbko momeit
9TUX OJJAHKOB YCTAHaBJIMBAIOTCS 3HAYEHUSMU 110 yMo4aHuto npu uzrorosnenuu YIIIT va nponssoactee
00O «MuTennpudop.

C nomomsto porpammbl MKTCLptForms MOXXHO peIakTHPOBATh U3MEHSEMBIE TTOJISI JTF000T0 13 8
O6nmankoB W 3amuceiBath ux B YIIII. M3MmeHenuto moanexar cienyrouiyde Hojs OJaHKOB HedaTH (CM.
Pucynox 2.2):

« 3aronoBok (OpPMEI;

o HWudbopmanus o nmocraBumke u norpeduTerne;
o 3aroJIOBOK MTOTOBOI TaOJIHIIGI;

o Tloamucu cTopoH;

« OrcTyn cnena.

B MKTCLptForms E”E|B‘

COM-nopT

BenoMOCTE yUETa TENAOBOH SHENTHMM M TENMOHOCHMTEIA B CHMCTEME OTOMISHHMA

3aronoeok pogMel

NocTaBmme:

MHpopMaLKHa o HoTpeBHTENE
NOCTABWHEE K
natpeckTene Anpec obeerTa:
< >
Morasanxa METC (Hap&c TREWMM HTODOM)
3aronoeok
WTOroOEOR Tad Nyl
IpencTSEHTENE TIpenc TSEMTENE
moTpeAHTENA ! MOC TABIMER |

Mopnucu cTopoH

OTcTyn cneea CUMTAaTE BNaHkM Nedatu vz MKTC | CuMTaTE BNaHKK NeYaTH M2 pakina | BriSop Snanka  |Bnank M1 -
o =
= JanucaTe GnaHKK neuaT e MRTC | JanucaTe SNaHkK NEYATH B daiin | | Mowck METC 1 nnate LFT |

YeTaHOBMTE NONA BNAHKOE SHAYEHWAM MO Yron4aHKD | |

dcTaHoeneHo coearHeHWe c COM-nopTomM: COMI
Mowmck METC...

HAROEH MKTC N 113, eepoua N0 1.24
HAROEHA nnata LPT, eepcka M0 1.2

OUUCTHTE MCTORHI COOGWEHWA

Pucynok 2.2.
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Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

2.5.3.2. IlocsaenoBareJbHOCTH AeHCTBUIl NPH PeJAKTHPOBAHNH U 3arpy3Ke 0JJAHKOB Me4aTH
B JHeprouesasucumyio namarb YIIII

Coenunure «HYJIb-MOAeMHBIMY Kabemem COM-mopThl niepcoHanbHOTO KoMmbioTepa (nanee 1K)
u Cb MKTC.

3anyctute Ha [IK mporpammy. IIporpamma nmomkHa aBTomMaTthuecku cBsizaTtbess ¢ COM-nopTom,
BeIMOTHUTH Touck Cb MKTC u YIIII, mocine 4ero BeIIaTh COOTBETCTBYIOIINE COOOIICHHS B OKHO
COOOIIIEHUH, PACTIONOKEHHOE BHU3Y OKHa mporpammbl. B ciydae, ecmm MKTC u VIIIT O6ynyr
HaiieHsl, TO OyayT mojacBedeHbl KHONKKU «Cuumame Onanxku newamu uz MKTC» u «3anucamo
onanku newamu ¢ MKTCy». Bua okHa porpaMMbl B 3TOM Cliy4ae TMPHUBEACH BbIlie (cM. PucyHok
2.2).

Ecomn MKTC wmm YIIIT vHe OynyT HaiiaeHbl, TO KHONKH «Cuumamov O1aHKU nedamu u3
MKTC» n «3anucamv 6nanku nevamu ¢ MKTC» ocTaHyTCsl HE TIOJICBEYCHHBIMU. B 3TOM Citydae
HYXHO BBISICHUTH NPUYUHY, YCTPAaHUTh €€ U HaxaTb KHONKY «/louck MKTC u naamer LPT».
Bo3mosknbie npuunnabl BO3HUKHOBeHUs uarHocTukd « MKTC HE HAfII[EH»:

o COM-nopts [IK u Cb MKTC He coenmuHeHbI «HYJIb-MOJIEMHBIM) Ka0eneMm;
« He Bximoueno nuranne Cb MKTC;
« B nacrpoiike nporpammsl MKTCLptForms 3anan ve Tor COM-nopt;
« B nacrpoiixe nporpammel MKTCLptForms 3anana He Ta ckopocts COM-niopra;
« MII Cb MKTC ne pabotaer.
Bo3moxHbIe puurHbl BOSHUKHOBEHUS quarHoctuku «Ilinara LPT HE HAfII[EHA»:
o IlInara YIIII e BcTaBieHa B ciiot MII;
o Ilnara VIIII e pabGoraer;

Ilpumeuanue 1. IIpu 3anycke npoepammor MKTCLptForms éce 6ianku agmomamuyecku
cunthiBatorcss U3 (aitnma DefUser.mfb, a ESC-mocnenoBaTenbHOCTH CUMTHIBAIOTCA M3 (PaiiioB
BeginEscSequence.esc u EndEscSequence.esc. @aiin DefUser.mfb cooepocum 3HaueHus
onankoe no ymonuanuro, ou umeem ampubym «Tonvko umenue» u He MOdcem
PeO0aKmuposamucs.

Ilpumeuanue 2. Knonka «lIpowmums oOnauxku» ocmaemcs 8ce20a 3aKpulmotli (He
nooceeuennoti). Ona ucnonv3yemcs  Opy2omM 8apuanme npuMeHeHus: OGHHOU NPOCPAMMbI.
OTtpenakTupyiTe HYXXHBIE BaM TMOJII HY)KHBIX OJaHKOB M COXpAaHUTE HM3MEHEHHBIC OJIAHKHU B
daiine OC Windows ¢ moMoOIIpI0 KHONKH «3anucame oOnranxku nevamu 6 ¢haun». Ums daiina
BbIOEpUTE MO cBoeMy ycMmotrpeHuto. llpu cnenytomem 3amycke mnporpammbl MKTCLptForms
OJlaHKM MOXHO CUUTaTh M3 ATOro (aiina ¢ momoulblo KHONKU «Cuumams ONGHKU neyamu u3
Gaiina».

Ilpumeuanue 1. B ¢aiin OC Windows 3anucwiearomest cpasy éce 8 biankos neyamu.

Ilpumeuanue 2. B nio6oti momenm pabomwut ¢ npoepammoni MKTCLptForms modcho
80CCMAHOBUMb Ce NOJISl OIAHKO8 3HAYEHUSAMU NO YMONYAHUIO. [N 9M020 HYIHCHO HAdNCAMb HA
K1asuuty « Ycmanogumao nonas 0J1aHK06 3HAUEHUAMU NO YMOTYAHUIOY.

JInst 3amucu OTpeTaKTUPOBAHHBIX OJJTAHKOB TEYaTH B DHEPrOHE3aBUCUMYIO mamsaTh muiathl YIIII
HAOXMHTE KIABUIY «3anucamov onanku newamu ¢ MKTCy. Jlns uTeHns OJaHKOB N€YaTH U3 MJIATHI
VIIIT saxkxmurte knaBuiny «Cuumamo oaanxu newamu uz MKTC».

Best aumarnoctrka pa®oThl ¢ MPOrpaMMOM BBIAAETCS B OKHO JIMATHOCTUKH, PACIONIOKEHHOE B
HIOKHEW dactu okHa nporpammbl MKTCLptForms. JlnarHocThka, KOTOpas OyJeT BblaHa B
ciyyae yaayHou 3anucu OsiaHkoB nevyatu B maty YIIII npuBenena ke (cM. Pucynok 2.3).

| MpownTe SNaHkK |

HAFIOEH MKTC N 147, eepcus MO 2.1 ~
HAFIOEHA nnata LET, eepous M0 1.1

BrinonHAeTCA 3anNKce GNaHKoE NedaTi B nnaty LET..

SapepweHa 3anuce Snadka M1, N2, N3, M4, ME, NE, N7, N8

EnaHKiK nedYaT ycnewHo aanMcaqel B nnaty LFT

QOUUCTUTE MCTOPMH COOBIWEHMEA

Pucynok 2.3
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2.5.3.3. PenakTupoBanue (paiijioB, koropsbie coaepxat ESC-nocienoBareJbHOCTH 1151
ylpasJjieHUs IPUHTEPOM

Kpome moneli OnaHKOB meyaTH MOXXHO pEIaKTUPOBAaTh M IOCIEIOBATEILHOCTH CHMBOJIOB,
ynpasisitonue npuatepom (ESC-nocnenoBarenbHOCTH). DTH MOCIEIO0BATENBHOCTH HAXOJATCS B JBYX
TeKCTOBBIX (aitnax EscSequenceStart.esc n EscSequenceEnd.esc, KOTOpble MOTYT PEAaKTHPOBATHCA C
MOMOIIBIO0 TEKCTOBOTO PEIAKTOPA, HE BCTABISAIONIECTO B PEIAKTUPYEMbIi (Daiin ympaBisSONINX CHMBOJIOB,
HaIpUMep C MOMOIIBI0 peakTopa «bIOKHOTY.

Bb1 MoxeTe BCTaBUTH B BhILIeyKazaHHbIE (haitnbl HykHble Bam ESC-mocnenoBaTenbHOCTH, Halas
UX B OIMMCAHHUH Balllero MpUHTEpa.

Konet ESC-nocnenoBarenbHOCTEN AOMKHBI 3aJaBaThCsl JCCATUYHBIMM uuciIaMu. B kadecTBe
pa3eNuTeNsl TOJKEH UCTI0Ib30BaThCs MPOOEt.

B TexcroBoM oaiine ¢ umenem EscSequenceStart.esc naxonarcs 8§ ESC-nocnenoBarenbHocTel (110
OJIHOM J71s1 KaX/10T0 OJ1aHKa), MOChIJIAeMbIX B IPUHTEP MEPE]] eUaThio KaKI0ro OIaHKa:

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

3naueHus koaoB 3Tux ESC-nocnenosarenbHOCTE:

15 — BKITFOUEHHE peKXUMa NIEYaTH CKATBIMU CUMBOJIAMU;

27 48 — yCTaHOBUTH MEXKCTPOYHBIN nHTEepBai 1/8 mroiima;

B texcroBom aiine ¢ umenem EscSequenceEnd.esc naxonsarcsa 8 ESC-nocnenoBatenbHOCTEH (110
OJTHOM JIJIsl KaXKI0TO OJIaHKa), MOChIIIAEMbBIX B IIPUHTEP MOCIIE TIeUaTH Kaxa0ro OJlaHKa:

18275012

18275012

18275012

18275012

18275012

18275012

18275012

18275012

3Hauenusa xkonoB dTux ESC-mocnenoBaTeILHOCTEN:

18 — BRIKITIOUEHHUE PEeKUMa MeYaTH CKATHIMU CUMBOJIAMU;

27 50 — ycTaHOBHUTH MEXCTPOYHBIA HHTEpBaT 1/6 mroliMa (HOpMma);

12 — nepeBon ¢opmara (U1 BEITAIKUBAHHS CTPAHUIIBI U3 IIPUHTEPA MOCTIE MEYATH ).
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2.6. Uuctpykums no ycranoBke Ha IIK u HacTpoiike mporpaMMHOro
o0ecrieyeHusi, HeOOXOAMMOT O sl 3arpy3ku 01aHkoB nevyatu B YIIII
Bcee ¢aiinbl, HeoOXoauMble TS BHIIOTHEHUS 3arpy3ku OnankoB neuaTu B maty YIIII, comepkatcs

B manke ¢ uMeHeM «MKTCLptFormsy». Criucok 3Tux (ailyioB U MX Ha3HAYCHUE MPHUBEICHBI HIKE (CM.
Tab6numa 2.1).

Tabnuya 2.1
Ne i/ HNms daiina Ha3nauenue ¢aiina
1 MKTCLptForms.exe | OCHOBHOW MCHIOJTHIEMBIH (haii.
2 DefUser.mfb @aiin, cogeprxaluii JaHHbIE A7 3arpy3KU OJIaHKOB MEeYaTH.

@aiin, copepxamuii ynpasistone ESC-nocnenoBarenbHOCTH,

3 BeginEscSequence.esc
MOChUTAEMbIE B IIPUHTED MEpe]l eYaTbio OJaHKOB.

@aiin, copepxamuii ynpasistone ESC-nocnenoBarenbHOCTH,

4 EndEscSequence.esc
MOChUTAEMbIE B IIPUHTEDP IMOCIIE TIeYaTy OJIaHKOB.

Hns ycranoBku [1O na TIK ckonupyiite nanky «MKTCLptForms» co BceM €€ COIEpKUMBIM Ha
KECTKHUI JUCK KoMIbIoTepa. Pazfen aucka u manka Ha3Ha4eHUs] MOTYT OBITh JIFOOBIMHU.
3anyckats Ha [1IK nporpammy MKTCLptForms MOXXHO IBYyMsI ClIOCOOaMU:
1. IloMecTuTh KypcOp MBILIM Ha UM IIPOrPaMMBbI U J1BA pa3a LIEIKHYTh JIEBOW KHOIKOM MBIIIH.
2. C moMomiplo ApibIKa, CO3IaHHOTO Ha paboyeM cToJie (WM B KaKOM-THOO TarKe).

B ciayuae HeoOxoaumocTH (Hampumep, PH MEPBOM 3aIyCKe MPOTPaMMBbl) TPOBEIUTE HACTPOUKY
napaMeTpoB Mporpammsl ¢ momoineio MeHro COM-nopT. Bribepure ucnonb3yemsiit Bamu COM-nopt u
CKOPOCTH Mepeiauu JaHHbIX, (cM. Pucynok 2.4).

HacTpoikn ceram c MKTC g|
" Cepeep | _J | J
@ COM jcomMt v | |Rs23 ~| Juso v
Cancel ‘ | oK |
Pucynok 2.4
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3. PykoBoacTBO 10 3KCILTyaTanuu mjarbl uHTepgeiica USB

3.1. Haznauenue

[Tnara wunrepdeiica USB sBasercs r1uatoir pacmmpenuss tertocuetunka MKTC. Omna
npeaHa3zHaueHa Ui cuuThiBaHus naHHbIX apxuBa MKTC na USB duom-guck u mociemyromero
MepeHoca WX Ha KOMITBIOTEp aucneTdepckoro myHkra. USB ¢mm-auck — 310 yao0HOE CpeacTBO
nepeHoca naHHbIX Mexay MKTC wu mepconambHbiM KommbioTepoMm. USB  ¢umm-auck He Tpedyer
JOTIOTHUTEIFHOTO HWCTOYHUKA THTAaHUS, HAAEKEH, JOITOBEYEH M He TpedyeT ocCOOBbIX YCIOBHIMA
JKCILTyaTaluu.

3.2. HeoOxomumple ycaoBus AJjs npaBuibHoil padorsl Cb MKTC,
ocHameHHoro mwiaroii USB, ¢ pidm-guckamm.
1. MoxHo ucnonb3oBaTh Jd00bie USB dmm-gucku. Bee USB dudmi-aucku, onpoboBaHHBIE HAMH C
wiatoir USB, HopmanbsHO paboTanu. OHaKo, BO3MOXKHO, YTO MPH UCIIOIB30BAHUN HEKOTOPBIX JIUCKOB

MOTYT BO3HHKHYThH TIpo0iemsbl. [Ipn oOHapy)eHUU TaKuX JTUCKOB, IPOCHM Bac COOOIIMTH 00 3TOM B
otaen cepruca u noaaepxxku OO0 «MuTtenmpubdop.

2. Hosslit auck HeoOxoaumo chopmatupoBats Ha kommnbiorepe Ha FAT umn FAT32 (dopmar NTFS ne
MO/ IJICPKUBACTCS ).

IIpuMedanue: BpeMsl CUMTHIBAaHMS apXHBa JJIi HEKOTOPBIX JHCKOB IPUBEIECHO B COOTBETCTBYOILEH
KOJIOHKe npuiioxkeHus «lIpunoxenue 3-1»

3.3. YcranoBka miarsl uarepgeiica USB

[Tnara unrtepdetica USB ycranaBnauBaercs B cnoT pacmupenus XS6 marepunckoit miatel Chb
MKTC (cm. Pucynok 3.1).
JU1 yCTaHOBKM IIJIaThl PACLIIMPEHNUS BBITIOJIHUTE CIEAYIOIINE JEeHCTBUA:
- Bekimounte nuranue Cb MKTC;

- otkpoiirte nepeantoro neepuy Cb MKTC;

- ycranoBute wuHTepdeiicayro 1iaty USB B mpegHazHaueHHbldi st Hee cinoT XS6 Ha
matepuHckoi miate Cb MKTC, yunTeiBas pacnojiOKEHUE HAIPaBIIAIOIIErO Kio4a Ha
KpaeBOM pa3zbeMe IIaThI;

- 3adukcupyiite uHTepdeiicayro miary USB B kopmyce Cb MKTC onnum BuHTOM M3X6,
BXOJISIIIIAM B KOMITJIEKT MTOCTaBKHM HHTepdeiicHoM matel USB;

- 3akpoire nepeantoro asepuy Cb MKTC;

- Bxirounte nurtanue Cb MKTC.
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XS1 _ g‘r é XS3 XS5
0 o ¢
XP1 xp7
dHB
. o a. a_
ﬂ - = [ =
. XP5
: n
MIT v4
COM-
nopm
XP2
H i
: a
XP3 a a
Hl S S SEE
R — X1
XP4 b b b USE-A
S o X52 Xs4 o XS6
|]|||||"
Pucynok 3.1

3.4. Ilepenoc nannbix Ha [IK ¢ nomombro USB um-gucka

Jnst Toro 4TOOBI OBLJIO BO3MOXXHBIM CUMTBIBaHME apxuBHBIX AaHHBIX W3 MKTC na USB
¢dmu-nuck, Ha cucreMuoi wiare MKTC momxkHa OBITH yCTaHOBJICHA TIATA PACIIUPEHHUS, PeaTH3yIOIIas
unrepdetic USB.

CuyurtsiBaHuE JAaHHBIX OCYHICCTBIIACTCA B CICAYIOIIEM IMOPAIKE.

Heo6xoaumo BctaButh USB (ami-auck B pazsem X1 (USB-A) Cb MKTC (cm. Pucynok 3.1).

qepe3 HECKOJIbKO CCKYHI, MMOABUTCA HAAIINCh:

(VXX.XX) XKOUTE !
ANCK OBHAPYXEH
WAET NMONCK
CBOBOAHOIO MECTA

rae VXX.XX — Bepcusi mporpaMMHoro odecriedeHus nepudepuitnoro moayis USB, mubo, ecnu tum
BcTaBiieHHOro USB ¢um-ancka He nmoaaepKuBaeTcs:

N3 ANCK
HE PACIO3HAETCH
3AMEHWNTE HA ONCK
AOMNYCTUMOIo TUNA
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Ecnu USB ¢uai-auck noaiep:kuBaeTcs, 4epe3 HeKOTOpoe BpeMs OSIBUTCS HAIITHCh:

(VXX.XX) XKOUTE !

WOET 3AMNCb HA ONCK
YY N, CTP: NNNN
3anucaHo NN %

rae N Homep y3na yueta (YY), Aji1 KOTOPOro B JaHHBI MOMEHT CUMTBIBAIOTCS JaHHbIe, NNNN —
crpanuna bJ] atoro YV, NN nponeHT cuuTaHHBIX TaHHBIX (OT 00Iero oobeMa JaHHBIX).

Bpemst cuutbiBaHus gaHHbIXx Ha USB  (udm-guck mponopHMoHaNbHO YHCIY Y3JI0B  y4eTa,
YCTaHOBJICHHBIX B HacTpohike Terocuerdynka (cMm. omucanne wmeHio MKTC). Ecmu  peansHO
3a/leliCTBOBaHHOE 4HCI0 Y'Y MeHblIe, 4eM 3HaueHue ykazaHHoro mapamerpa MKTC, ycraHoBka
MEHBIIETO 3HAYEHUS YHuciaa Y'Y MO3BOJIMT YMEHBIINUTD BPEMsI CUUTBHIBAHUS JAHHBIX.

ITo oxoHuanuy cuuTeiBaHus Bcel b/l Ha guciee MOABUTCS HAAUCH:

B0 SANMMCAHA HA ONCK
3aMM mnu CC ¢
N3BNEKUTE ONCK

N3 PA3SBEMA USB

ECJII/I HC HpOI/I?)BOI[I/ITL HHUKAKHUX I[ef/’ICTBI/If/'I, HaAIINCh 6YI[CT BBICBCUNBATHLCS B TCUCHHUC 4-X MI/IHyT,
IIOCJIE YEero UcUe3HeT U Ha aucmiiee mosButca MeHro MKTC.

Ecmu Bo Bpemst 3anmcu BJl mpomsoiiner ommbOka 3anucu Ha USB ¢umdmi-guck, To Ha gucriee
BBICBETUTCS HAJIIUCh:

OLWMBKA 3AMNUCH
HA ®N3W ANCK
WAET BE3OMNACHOE
3ABEPLWEHWE OBEMEHA

3arem Ha JUCIIICC BBICBCTUTCA:

OLUMBKA 3ATNCHK
HA oJ13W ANCK
MONPOBYWTE ELLE PA3
BCTABUTb ANCK

Ilocne mosiBIeHUs 3TOM HAMUCH HCO6XOI[I/IMO H3BJICYb JUCK U3 pa3beMa, U BCTaBUTH €ro €IIC pas3
YCpe3 HCCKOJIBKO CCKYH/.

[Tocne mosiBneHust Takod Hanmucu TpeOyeTcss mpoBepuTh auck cpeactBamu OC Windows
(manmpumep, nporpammoii chkdsk), wucnpaBuTh oOmMOKM, B ciay4ae HX BO3HMKHOBEHHS, JHOO
0T(hOpMaTHPOBATH €T0, U TOJBKO TIOCIIE ATOTO MPOJIOIKATH ITOJIB30BATHCS STHM JHCKOM.

Ecmu mpousoiinet ommbka yrenus bJ] u3 namsatu MKTC, Ha nucriee BRICBETUTCS:
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CPbIB CBA3WN MO SPI
3AMNCb HA onall ANCK
HEMONHAA. W3BIEKUTE
ANCK N3 PASBEMA USB

[Ipu wucnonp3oBanuu miatel USB mpemycMOTpeH BBIBOJ — JOMOJHUTEIBHBIX COOOIICHUN 00
omMOKax JUIst Tydiieil TMarHOCTUKU PaOOTHI.

Ecmm pns 3ammcm  ¢aiina ganaeix Ha USB  ¢udmi-gucke HEZOCTaTOYHO MecTa, TO 00 ATOM
[IOSIBJISIETCI COOOIIEHHUE:

OLUMBKA 3AIMNCH
HEOQOCTATOYHO
MECTA HA
N3 ANCKE

B stom ciyuae Hago uzBiaeur USB (udmi-nuck u ynaauTs ¢ Hero HeHyxHbIe (aiinsl Ha [TK.

Ecnmu nipu otkpeiTun (aiina Bosaukaetr c6oit, To Ha KKU Beigaéres cooOmenne 06 stom. [Ipu
BO3HMKHOBEHHH 3TOTO COOOIIeHHUS Haao u3Bieub USB ¢mdmr-guck u npoBeputh ero cpencrBamu OC
Windows.

OLWUNBKA 3ATNNCH
CBOW NPK
OTKPbITUN GANNA
®N3W ANCKE

[Tpu mosiBNIEHUW HAAMKUCH O HEOOXOJAMMOCTH M3BJIEYb TUCK, HAJO0 BBIHYTH TUCK U3 pazbema USB,
IIOCJIE YETO HA TPU CEKYHbI IIOSIBUTCS HAIIIHUCh:

ANCK N3BJEYEH

3areM oHa McUe3HeT U Ha aucmiiee nosasurca MeHro MKTC.

IIpu ycnemHoM 3aBeplICHMM ONEpalMd CUYMTHIBAHWSA APXUBHBIX JIAHHBIX Ha (IIdLI-JHUCKE
oOpazyertcs ¢aitn ¢c umenem nnnnnymd. MKT, tie:

“nnnnn” — muaamue S uudp Homepa MKTC,

“y” — OykBa, o0o3Hayvaromas roj 3anucu ¢aiina mo yacam MKTC (2001 — “A”, ... 2026 — “Z”),

“m” — OykBa, 0003HavaromIast MecsIl 3anucu Qaiina (saBapb — “A”, ... nexadbpp — “J”),
“d” — 6ykBa wu nudpa, obo3Havaromas aeHs 3anucu ¢aima (01 —“17, ... 09 —“9”, 10 — “A”, ...
31 _ CGV")),

“MKT” — tun daiina.

Henmonycrumple 3HaUeHHSI TOAQ, MECSIIIA WIIA THS 0003HAYAIOTCS CHMBOJIOM

(132
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Ecau moBToputh urenue ¢ ogqHoro MKTC Ha oguH U TOT ke (uIdII-IUCK B TEYCHHE OJITHOTO JTHS,
npeabpLAyIIni ¢aiin OyeT cTepT U Ha ero MecTo Oy/IeT 3aIiCaH HOBBIHM C TEM e UMEHEM.

BHUMAHHUE! [lepeumenosvieams ykazanHvle ailivl HeOOnycmumo!

[Tocne noaxmrouenust USB ¢udi-ancka K KOMIBIOTEPY MOJTydeHHbIE (Daiiibl MOTYT OBITH CUMTAHBI
nporpammoit MktsLoad neniocpenctsenno ¢ USB ¢uam-nucka, mubo (uto Gosee KenareabHO ¢ TOYKU
3peHUsI COXPAHHOCTH JAHHBIX) ATH (ailfibli MOTYT OBITH MEPENMHUCAHBbI ISl MOCTOSHHOTO XPaHECHHsS B
moOyro manky Ha kommbiotepe (Hampumep, C:\Mou pgokymentsl\@aitmet MKTC\) u cuutansl
nporpammoiit MktsLoad yxe w3 5Toil nanku. Eciy B 01HOM Mamnke JIeXUT HECKOJIBKO (ailyoB 17151 OJJHOTO
MKTC, uyteHue apXMBHBIX J@aHHBIX OYAET OCYIIECTBISATHCS M3 IOCJIEAHEro Mo andaButy ¢aiiia, 4To
COOTBETCTBYET MOCIEIHEMY (Paily IO BpeMEHHU CUUTHIBAHHS.

B mo6om ciryuae, mocie cuuThiBaHus GaidioB cienyeT yaanuTh ux ¢ USB duam-nucka.

3.5. BoccranoBiieHue ¢GumI-IucKa.

B mponecce skcrutyaraiuun USB  (idmi-nuckoB B MX MaMATH MOTYT BO3HUKATh HCIIOPYECHHBIE
cekTopa. B pesynbraTe 3TOr0 MOMXKET CTaThb HEBO3MOXXHOM TpaBWIbHAsg 3amuch Ha HUX. Jld
BOCCTaHOBJICHHsI PabOTOCIIOCOOHOCTH JMCKa CJEIyeT BOCIONB30BaThCS MPOrpaMMOi BOCCTAHOBIJICHUS,
KOTOPYIO TPENOCTaBIseT MPOU3BOIUTENb NUCKA. Takas MporpaMma recovery.exe Il TUCKOB (PUPMBI
Transcend naxonutcs B manke SOFT [P\ JetFlash110 Recovery na USB ¢udmi-aucke, HoaroTOBICHHOM
Kk npoaaxke B OO0 «HUumennpubopy». Cambie TIOCICAHUE BEPCHH MPOTPAMMBI MOKHO 3arpy3HWTh C CaiiTa
npousBogutens  http:/www.transcendusa.com.  Ilocne  BOCCTaHOBJIECHHS  JAHWCK  TpeOyercs
otdopmarupoBath Ha FAT unmu FAT32 (popmar NTFS He moanepxuBaercs).

IMpuiioxkennst.

[Tpunoxenue 3-1 IlpubnuzurensHoe Bpems 3anucH faHHbIX Ha USB (- nucku.

I[IpousBoaurenn HaumeHoBaHue ycTpoMCTBA Bpemst 3anucH xanHpIx
OJHOIO0 YY [MMHYT, CeKYHA]
Transcend TS128MJF110, TS256MJF110 2m 12¢
A-Data SD DUO Card (256 M6 ... 1 I'0) Im 49¢
Transcend JF168 1T6
A-Data RB4 USB 2.0 Flash Disk 512 M6
SunDisk Cruser Micro 256 M6
Digma 1 I'6 USB 2.0 Flash Disk
A-Data USB 2.0 Flash Disk PD1
A-Data My Flash PD9 USB 2.0 512 M6 Im 3lc
A-Data Lover Disk USB 2.0 512 M6 2m 25¢
Kingston 116 Im 13c
A-Data My Flash PD15 1I'6 3m 18c
A-Data My Flash PD4 1I'6 Sm 07c¢
A-Data RB19 1T'6 3m Slc
A-Data SD Trio Card (1 I'6) 50c
A-Data My Flash PDO 1I'6 3m 30c
Apacer AH320 56¢
A-Data PD10 1T6 3m 45¢
A-Data RB1 1I'6 3m 56¢
A-Data PD16 116 56¢
A-Data PD2 1T6 3m 49¢
A-Data C702 116 Slc
Silicon Power | Luxmini 710 2I'6 3m 45c¢
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IIponsBoaurenan HaumeHoBaHMe yCTpOMCTBA Bpewst 3anHcn ranHbIx
OAHOr0 YY [MHUHYT, CeKYH/]
Transcend JetFlash T3 1I'6 (1T u 5 mT) 2m 7c
Transcend JetFlash T3 2I'0 OMm 55¢
Transcend JetFlash 110 1I'6 Om 59c¢
Transcend JetFlash 160 1I'6 1M 2¢
Transcend JetFlash 168 1I'0 1M 2c¢
Transcend JetFlash 168 2I'6 1M 2¢
Transcend JetFlash 185 2I'6 1M 3¢
Transcend JetFlash 185 1I'0 1M 1c
Transcend JetFlash v85 2I'6 OMm 58¢
Transcend JetFlash v20 1I'0 Om45¢
Transcend JetFlash v20 2I'6 O0M48 ¢
Transcend JetFlash v30 1I'0 Om48 ¢
Transcend JetFlash v33 1I'6 0OM46 ¢
Transcend JetFlash v35 2I'6 O0Mm47c
Transcend JetFlash v35 1I'0 Om45¢
PQI Intelligent Stick 11'6 Im 30c
PQI Travelling Stick 1I'6 6Mm 39c¢
PQI Intelligent Stick 11'6 Im 29¢
PQI Intelligent Stick PLUS 1T'6 3m 26¢
PQI Travelling Disk 1261 2 I'6 4m 23c
QUMO NHb&SH 2 T'6 Om 53¢
SONY MicroVault USB Flash Drive 2 I'0 Om 53¢
Lexar JumpDrive FireFly 1 T'0 Om 54c
Lexar JumpDrive Secure II Plus 1 I'6 Om 54c
Lexar JumpDrive Lightning 1 I'6 Om Slc
Silicon Power | Ultima 110 2I'0 OMm 48c
Silicon Power | Touch 210 2I'6 4m 23c
Kingston Micro CDHC Multi-Kit 4I'6 Om 45¢

[Mpumeuanue: mocnemnssi momudukaius twiatel USB (mpomapkupoBannas USBA) mo3BomisieT
3anmuchIBaTh HaHHbIe 0HOTO Y'Y Ha USB (dmr-aucku 3a 22 ceKyH/IbI, HE3aBUCUMO OT UX THIIA.
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4. PyxoBoacTBo no 3xcrutyaranmun miaarbsl RS485E.

4.1. Haznauenue

[Tnara pacmmpenus RS485E mnpennaznauena ans oOecmeuenus paborsi MKTC B cocrase
nHpopmanmonHoi cetu ¢ uHTepdeiicom RS-485. TIP ycranaBnmuBaeTcs B Jir000M ¢BOOOMHBIN ciioT XS1-
XS6 wmarepuHCKOM MIaThl Termaocuérynka. KoaudecTBO MOAKIIOYEHHBIX K OJIHOM JIMHUU CBSI3U
terocuéTunkoB MKTC wmoxer nocturate 128, a paccrossHME MeXAYy Y3JaMU CETH, BEAYLIMMH
nH(}OpMaIMOHHBIN 00OMEH, HE JOHKHO NpeBbimath 1200 M.

4.2. YcranoBka miaarbl RS485E

I[JISI YCTAHOBKHU IJIAThl PACHIUPCHUA BBIITOJIHUTE CJICAYIOIINUC HCﬁCTBHHZ

BHHMATEJIBHO OCMOTPHUTE €€, TUIaTa He JJOJDKHA UMETh BHIMMBIX MEXaHUYECKUX MTOBPEKICHUHN
peikmrounte Cb MKTC;
otkpoiite nBepiy Cb MKTC;

3apenute nuHUIO HHTEpdeiica RS-485 B kopmyc Cb MKTC uepe3 repMOBBOI, PaconOKeHHBIN
B HIDKHEN 4aCTH OCHOBHOTI'O OJIOKA;

noakrounte UTP-kabens k kiaemmam uHTepdeiica RS-485, pacnonoxxennsiM Ha 1P RS485E
(kmemMmHBIH 650K X 1), cornmacHo cxeme PucyHok 4.1;

BHUMAHHUE! Jlna nooknwuyeHus RUmMAOuiez0 HANPANCEHUA  PEKOMEHOYencs
UCNOIb3068ANMb GUMYIO NADPY C NPOBOOOM OPAHICEE020 UIU KOPUUHEBO20 Heema.

ITP RS485E

7/ Jc
vanns
VAvANN~

MC420-38104

Pucynok 4.1 Cxema noaxmtouenust UTP-kabens.

ycTaHoBHUTE nepekimouaresib SA2-3 (cMm. PucyHok 4.2) B mosioeHne, COOTBETCTBYIOIIEE MECTY
JIAHHOTO y3Jla B JIUHUU CBs3U uHTep(eiica RS-485: monoxxenne "ON'", ecnu y3en 3aBepiiaet
JUHUIO; TMPOTUBOMOJIOKHOE TMOJIOKEHUE, €CIIU y3eJ SIBISETCS MPOMEXYTOUHBIM Y3JIOM JIMHUHU.
OcranpHble TEPEKITIOYATEIN YCTAHOBHTE B COOTBETCTBUU ¢ Tabmuiei (Tabmuma 4.1) u
TpeOyemoii 3amaueil. Hewcmonb3yembple TEPEKITIOYATENN JODKHBI OBITh yCTAaHOBJICHBI B
nonoxxenne «OFF;

ycranoBute [1P RS485E B cBoOOaHBIH ciioT Ha MatepuHckoii mate (MIT) Cb MKTC, yuntsiBas
PacIoJIOKEHUE HAITPABIISIONIETO KIIF0Ya Ha KPaeBoOM pazbeme miathl (cM. Pucynok 1.1);

3adukcupyite [IP RS485E B kopriyce Cb MKTC oaanm BuHTOM M3X6, BXOISIIIUM B KOMITJIEKT
IIOCTABKH I1JIATHI,

3akpoute neepiry Cb MKTC;
pximounte Cb MKTC;

npoBepbTe pacno3HaBanue [P RS485E B Cb MKTC. Jlns sroro, HaxaB JiBa pasa «‘ » Ha
nucreitno-knasuatypuoi manenu ([IKIT) MKTC, nepeiaure K cTpaHHIle MEHIO COJIEpIKaIlIei

NYHKT «/[uaenocmuxa>y». Haxmute knaBuiy «Enter» u Boiiaute B Hero. Haxmure « ‘ » I
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nepexona k crnucky [P ycranoBnmeHnHbix B cioTel. B N-oii ctpoke (rme N — HOMep cioTa, B

koTopelii ycraHoBiieHa I[P RS485E)

JobKHA ObITh MHGpOpManms o0 ycraHoBieHHOH [P

RS485E: «CJIN: RS485E V04.04» (Bepcusi moxxket ObiTh v04.04 wiu Bbeie). Ecnu mimara He

OTI03HAHA Ha AWCIUIel OyaeT BrIBeneHa creaytomas napopmanus: «CIIN:

», B OTOM CJIyuac

coobmuTe 00 oO6HapyxeHHoM HencnpaBHOCcTH B Cinyx0y Cepuca OO0 «uTennpubdopy ;

HACTpO#TE ckopocTh oOMeHa (cM. myHKT 4.4.7 PO nepudepuitHeix Moymeit).

i, . 0 ST HE
VDEVIE Tonm T
e Tk I RTSTS
g % p— N i H-ﬁ-ﬁ-H a .
+ O T - - L]= o) —
L 3-.|;||;| DDE BE RS
R18WVI1R1S R [ e—
ERIRANE ER! 1cc,zceDAe Dgs
BRI o -
s e g
sy O [ ]
O B B =
‘_{. l--ﬂ % % % DAl
a T (YN ¥ \?\vna
D4 B K \28
ge VDL

Pucynoxk 4.2. JIunieBas u oOparnas cropona [1P RS485E.
Tabmuma 4.1. YcranoBka nepexmodareneid SA1 u SA2.
[Iepeximouarens| Hanmen. |Ilomoxenue Hasnauenue
SAL-2 LC ON BxirounTs 3ammrty n3menenus Hactpoek [P RS485E
OFF BoikmounTs 3amury usmenenus Hactpoek [1IP RS485E
ON(06a) BxitounTh MOATSHKKY JIMHUM CBsA3H nHTepdeiica RS-485 mpu
pabote TP RS485E B pexxume HOST (MASTER)
SA2-1, SA2-2 HS "
OFF(06a) BrIKITIOUUTE MOATSHKKY TUHHUH CBsi3u uHTEep(etica RS-485
nipu padote [1P RS485E B pexxume SLAVE
SA2-3 120R ON Bxirounts yCTponciTBo COIJIaCOBAHUs JIMHUI _
OFF BBIKITIOYUTH YCTPONUCTBO COTJIACOBAHMS JIMHUIN
SAl-1 ON,OFF | He ucnonb3yercs
SA1-3 WP ON,OFF | He ucnonb3yercst
CxeMbl TONKIIOUEHHMsS Temocuerdynka (rpymmbl  TeruiocdeTunkoB) MKTC k  TIK ¢

ucnosb3zoBanueM miaT RS485E npuBoasaTes B 11.5. HacTosiero pykoBojacTsa (cMm. Pucynok 5.2).

4.3.

Oco0ennocty miaaTtel RS485E

Pabota mater RS485E He 3aBUCHT OT MOJKIIOUYEHHsI BHEITHUX YCTPOUCTB K nHTepdericy RS-232 u
BCTpoeHHOMY uHTepdeiicy RS-485 cucremnoro 61oka. IT0 MO3BOJISIET peaTn30BaTh HE3aBUCUMBIE CETH,
HaIrpuMep: MPOBOJAHYIO (¢ ucmosib3oBanueM uHTepdeiica RS-485, monkmouenHoro k 1P RS485E) u
OecnipoBoHYIO (¢ HWcmonb3oBaHueM BHemHero GSM Mogema, moakimodeHHoro k RS-232), aubo
MPOU3BOUTH HANAJAOYHBIE Pa0OTHI ¢ TEIUIOCYETUYUKOM, MOJKIIOYNB KOMITbIOTEp K MHTepdeiicy RS-232,
He OJIOKHpYs ero paboTy B ceTu RS-485.

4.4. Pa6ora nmo nmporoxoiay MODBUS

[Tpu nmomomu mnate! pacmupenuss RS485E, moxuo opranuzoBath ooMen ¢ MKTC mno mpotokony
MODBUS, wucnons3yst unatepdeiic RS-485. IlonHoe omucanue mporokona MODBUS wnaxomutcs Ha
caiire http://www.modbus.org.

34



http://www.modbus.org/

Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

[Inatoii pacmmpeHus NOAAEPKUBAOTCA JBa pexkuma nepeaaur naHHeiX - RTU m ASCIL. Tun
pe)xuma mnepeaadyd pacrno3Haércss BO BpeMs IpUEMA 3ampoca, M OTBET MEPEAAETCS B TOM pPEXKUME
nepegavyn, B KOTOpOM ObLIT IPUHST 3aIpoc.

4.4.1. OTKJIOHEeHUSs OT CTAaHAAPTA.
Peanuzanus pexnma RTU HeCKOIBKO OTIIMYAETCs OT ONUCAHHOM B CTaHAAPTE:

— OTCYTCTBYET PEKHUM KOHTPOJISI YeTHOCTH OWUT B OaliTe, M TO3TOMY KOJIMYECTBO OUT B OaiiTe

Ha ouH MeHblle - 10 BMecTo 11 o crangapty (cM. MODBUS over Serial Line V1.02 n. 2.5.1
RTU Transmission Mode);

— CTOII-OUT TOJIBKO OIMH.
Peanmmzanus pexuma ASCII Toke HECKOJIBKO OTJIMYAETCS OT CTaHIapTa:
— OTCYTCTBYET PEXHM KOHTPOJISl YETHOCTH OUT B OaiiTe;

— KOJHMYECTBO OWUT JAHHBIX PaBHO 8§, a HE 7 KaK MOJIOKEHO 0 cTaHAapTy (cM. MODBUS over
Serial Line V1.02 n. 2.5.2 The ASCII Transmission Mode);

— CTOII-OUT TOJIBKO OIMH.

[ToanepuBarOTCs TOJBKO T€ CKOPOCTH 00OMeHa, KoTophlie ucnob3yroTes MKTC — 9600, 19200,
38400, 57600, 115200.

4.4.2. KoanmpoBaHue JaHHBIX.

Hcnonp3yetcs “big endian” npeacTaBieHUe apecoB U JaHHBIX — T.€. CTAPIIHi OalT B
NBYX0alTOBOM peructpe nepenaércs nepBsiM. B MHOTOpErucTpoBOM CIIOBE — CTAPILIUI PETUCTP
nepeaaércs MePBhIM.

Hanpumep — yepripéxo6aiitoBoe cioBo 0x12345678 OyneT XpaHUTBCS B pETUCTPaAX CIIETYIOLUIM
obpa3zom:

peructp 1 =0x1234;
peructp 2 = 0x5678;

A miepenaBaThCs Oy/IeT B TAKOW MOCIIE0BATEIIBHOCTH

Oanit 1 = 0x12;
Oaiit 2 = 0x34;
Oaiit 3 = 0x56;
Oaiit 4 = 0x78;

4.4.3. Hcnouabzyemasi MOJeJib JaHHBIX.

B nannoit peanuzaruu nporokoina MODBUS ucnonbe3yrotcs Tonbko 16-0utHbie Holding Registers
(B manpHeIIeM — perucTpbl). PactipeeneHne perucTpoB B aJpeCHOM MPOCTPAHCTBE OMUCAHO B IMTYHKTE
4.4.4 Pactipenenenue peructpoB (holding registers) B mamsitu MKTC.
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4.4.4. Pacnpenesenue peructpos (holding registers) B namatu MKTC.

Anpec peructpa HasBaHue Koa-Bo perucrpoB | Koua-Bo 6aiit Tun
(dec)
0 CereBoii anpec nmpudopa MKTC 2 4 unsigned long
2 Bepcust u xorduryparmus MKTC 25 50 ITpunoxenne 4-1
27 Jata u Bpems 4 7 IIpunoxenne 4-2
/lagnenue u memnepamypa ammocghepul
31 Temmneparypa atmochepst (t,) 2 4 float
33 Hasnenue armocdepsr (P,) 2 4 float "

5000 + 15000*0 = 5000

W3mepurenbHbIe KaHAH y31a

yuéra 1 Ipunoxenne 4-3

5000 + 15000*1 = 20000

W3mMepurenbHbIe KaHAH y31a

yuéra 2 Ipunoxenne 4-3

5000 + 15000*2 = 35000

I/ISMCpI/ITCJ'IBHBIe KaHaJIbI y3J1a

yuéra 3 Ipunoxenne 4-3

5000 + 15000*3 = 50000

I/ISMCpI/ITCJ'IBHBIe KaHaJIbI y3J1a

yuéra 4 [punoxenue 4-3

65000

Pezeps 1070 535

[Tpunoxenue 4-1. Bepcus u kondurypamus MKTC.

Bo3BpamaemMsble 1aHHbIE (3HAYEHUE)

1 GaiiT — moaBepcHUs MporpaMMbl Mpudopa

1 GaiiT — Bepcust mporpaMmsl pudopa

1 GaliT — maeHTH(UKATOP MpoIeccopa 1 ero HazHavyeHus (7)

5 6aiiT — cuMBOJIBHOE 0603Hauenue Tuna npudopa (MKTC)

12 GaiiT — cuMBoOJIbHAS J1aTa cOOpKH mporpaMmel (B hopmate «Apr 08 2004»)
9 GaiiT — cumBOIBHOE BpeMsi cOopku mporpaMmel (B popmare «17:00:00%)

12 6aiiT — cuMBOJIbHAS J1aTa 3arPy3KH MTPOTPaMMBbI

9 GaiiT — CUMBOJILHOE BpeMsl 3aTpy3KH NPOrpaMMbl

[Tpunoxenue 4-2. Jlata u Bpems.

Bo3Bpamaemblie 1aHHbIe (3HAYEHHE)

1 6aiit —rox (0 ... 99);

1 GaiiT — mecsr (1 ... 12);

1 6aiit — nenb (1 ... 31);

1 6aiit —yac (0 ... 23);

1 GaiiT — munyTa (0 ... 59);

1 Gaiit — cexynna (0 ... 59);

1 GaiiT — cortas nons cek (0 ... 100);
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[Tpunoxenue 4-3. Cnucok NepeMEeHHBIX KaHalla y4ETa.

Anpec HaszBanmue Koa-Bo Koua-Bo Tun
perucrpa perucrpoB | Oaiir
(dec)
Texkywjue 3nauenus napamempog y3na yuema
0 OO0BeMHEI pacxon B iepBoM TpyOorpoBoae | Gy 2 4 float
2 OO0BeMHEII pacxol BO BTopoM TpyOorpoBozae | Gy, 2 4 float
4 OO0BeMHBIN pacxoj] B TpeTheM TpyOompoBoae | Gy 2 4 float
6 TemmepaTypa B IEpBOM TPyOOTIPOBOIC t 2 4 float
8 TemmepaTypa BO BTOPOM TpyOOTIpOBOIC t 2 4 float
10 TemmnepaTypa B TpeTbeM TpyOOTIpOBO/IE t; 2 4 float
12 JlaBiieHre B IepBOM TPYOOITPOBO/IC P, 2 4 float "
14 JlaBneHue Bo BTOpOM TpyOOTIIpoBOIE P, 2 4 float "
16 JlaBiieHHe B TPEThEM TPYOOIIPOBOIEC P; 2 4 float "
18 TemnepaTypa X0JIOJHOM BOJbI txs 2 4 float
20 JlaBieHue XoJ0aHOM BOIBI Py 2 4 float ¥
22 MaccoBbiii pacxon B iepBoM TpyOompoBose | Gy 2 4 float
24 MaccoBkbIit pacxo] Bo BTopoM TpyooripoBosie | G 2 4 float
26 MaccoBrbiit pacxon B TpeTbeM TpyOompoBoae | G 2 4 float
28 TemnoBasg MOIITHOCTD \\% 2 4 float
Humezpamoput y3na yuema
60 TemoBas sHeprus Q 4 8 2 float @
Macca B mepsoM TpyOompoBome B | M+ 4 8 2 float @
64 MOJIOHUTEILHOM HANPaBJICHUN
Macca Bo BTOpoM TpybompoBome B | Myt 4 8 2 float @
68 MOJIOKUTEIBHOM HAIPABICHUU
Macca B TpeTheM TpyGompoBoge B | Ms+ 4 8 2 float @
72 MOJIOXHUTEILHOM HANPaBJICHUN
Macca B mepBoM  TpybompoBome B | M— 4 8 2 float @
76 OTPHIIATEILHOM HANPABICHUH
Macca Bo BTOpoM TpybompoBome B | Mo 4 8 2 float @
80 OTPULIATETLHOM HaINpPaBICHUU
Macca B TpeTheM TpyGompoBome B | Mi— 4 8 2 float @
84 OTPHIIATEITLHOM HaIPaBJICHUH
88 O0beM B IIepBOM TPyOOMPOBO/IE A 4 8 2 float @
92 O0beM BO BTOPOM TpyOOMpPOBO/IE Vv, 4 8 2 float @
96 O0BeM B TpeTheM TpyOOonpoBo/Ie V; 4 8 2 float @
Cuémuuxu epemenu pabomsl u OwWIUOOK y31a yuema
140 Bpewmst pabotel uaTErpaTopa Q Tro 2 4 unsigned long
142 Bpewmst pabotel unterparopa M1 Tomi 2 4 unsigned long
144 Bpewms pabotel unTerparopa M2 Tome 2 4 unsigned long

37




Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

146 Bpewms pabotel uaTETpaTopa M3 Toms 2 4 unsigned long

Bpems ombku nepBoro tuna uHTerparopa | Tomig 2 4 unsigned long
148 Q

Bpems omnOku Broporo tuma uHTerparopa | Tomq 2 4 unsigned long
150 Q

Bpems omubku Tpetsero Tvna uHTerpatopa | Towsg 2 4 unsigned long
152 Q

Bpems  ommbku  uyerBeproro  tumna | Toumuq 2 4 unsigned long
154 uHTerparopa Q

[Ipumeuanus:

) Msmeperst IpoBOSITCS TOMBKO B aGCOMOTHBIX aTMOC(hepaX, ¢HMHUIE H3MEPEHHS JUTS HHINKALIIH B
MKTC nactpauBatorcs (cM. pykoBoAcTBO 110 3Kciuryatanuu MKTC).

@ 3Hauenne nHTErPaTOpA ABILETCS CyMMOIT ABYX BemmanH float, I3 KOTOPEIX BTOPOE HMEeT BETHUNHY,
MEHBIITYI0 MJIIIIeH 3Havameil mudpel mepBoro.

4.4.5. Peanu3zoBannble pynkuuu nporoxosa MODBUS.

Tun pynkumnn Ha3zBanue pyHKImm Kon [Honxon
JloCTyn K TaHHBIM Read Holding Registers 03
Read Exception status 07

Jnarnoctuka Diagnostic 08 00-18, 20
Get Com event counter 11
Get Com Event Log 12

[Tomroe onucanue ¢pynknmii nano B ctangapre MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b B nyHkre 6 - Function codes descriptions.

4.4.6. YcranoBka aapeca B cetu MODBUS u3 mento MKTC.
st paboter matel RS485E no mporokony MODBUS Heo0x01uMO Ha3HAYUTh KaXXIOMY MTPUOOPY

CBOM YHUKaJBbHBIN afpec B npenaenax 1-247. OcymecTBUTh 3TO MOXKHO CIIEIYIOIIUM 00pa3oM:
— Bwibepute mynkr meHto «/Itama RS485E>». Jlns mepexoma K JTaHHOMY ITYHKTY MEHIO

HEO0OXO0IMMO, HaXO/AsCh B HAYaJIbHOM ITYHKTE€ MEHIO, TPH pa3a HaxaTb KHOIKY « 4 ». Ha
JUCILIeE TIOSIBUTCSI MEHIO, KOTOpOE HauYMHAaeTcs ¢ Haanucu «/Ipocmomp apxueoe™y.;

lllpocMoTp apxXMBOB>
CsaN: IImaTa RS485E>

— Jlnsg BXozla B MEHIO pENaKTUPOBaHMs anpeca Haxxmure «Entery», U NEpeUInuTe K IYHKTY
MeHI0 «40pec Moobac: xxx», TAe XXX — 3T0 TeKymwmit aapec B cetut MODBUS;

_Appec Mog6ac: 255
CkopocTs: kak RS232
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— [na penaktupoBaHus agpeca Haxmure «Entery;
— Baeaute HyXHbII aapec B quana3zone 1-247. Hanpumep, 1is BBoAa aapeca «16» Hago
HaXaTh KHOIKH «0», «1», «6»;

Anpec Mogb6ac: 016
CkopocTs: kak RS232

— Jlia moareepkaeHust BBoaa HaxMure «Enter», 1 OTMEHBI — «Escy;
— Jns Beixoaa u3 MeHto «Inama RS485E>» HaxxMuTe KHONKY «Escy.

4.4.7. Hacrtpoiika ckopoctu o0MeHa nmiatbl RS485E.

st pa6ots! natel RS485E mo nmporoxonry MODBUS Heo0X0auMO Ha3HAYUThH KaXKIOMY MPUOOPY
OJIMHAKOBYIO JJIsl BCE€X CKOPOCTh 0OMeHa. OCyIIeCTBUTh 3TO MOXKHO CJIEIYIOIINUM 00pa3oMm:
— Bribepute nyHKT MeHIO «[lnama RS485E>y. Jlns mepexoga K JaHHOMY MYHKTY MEHIO

HE00X0/IMMO, HAaXOJSICh B HAYaJbHOM IYHKTE€ MEHIO, TPH pa3a HakaTh KHONKY « ¥ ». Ha
JUCILIeE TIOSIBUTCSI MEHIO, KOTOPOE HaYMHAETCsI ¢ HaATUCH «lIpocmomp apxusoe™.

lllpocMOTP apXMBOB>
CaN: IlmaTa RS485E>

— Jlns BXoJa B MEHIO pellakKTUPOBAaHMs CKOpOCTU oOMeHa Haxkmute «Enter», N mepeianTe K

IYHKTY MeHI0 «CKOpOCHb» IPH MOMOIIH KHOIIKH « Wy,

Appec Mog6ac: 016
_CkopocTe: xak RS232

—  Jlns HACTpOHKH CKOpOCTH 0OOMeHa HaKMuTe «Entery,

—  Haxwumast Ha KHOTIKH « ™y 11 BBIOEpHTE TPEOYyEeMYI0 CKOPOCTh OOMEHa;

Appec Mog6ac: 016
CxopocTs: kak RS232

— Jlnsa nmoaTBepkaeHus BeiOopa Haxkmute «Entery, s OTMEHBI — «Escy;
— Jlna Beixona u3 MeHto «/lnama RS485E>» HaxXMuUTE KHONIKY «ESsc.

Bo3moxHbl cnenyromue ckopoct oomena: 9600, 19200, 38400, 57600, 115200, «kax RS232x.
3nauenue «kak RS232y» o3navaer, uTo ckopocTh 0OMeHa mo nporokory MODBUS 0Oynet Takas e, Kak
U CKOpocThb oOmeHa uepe3 mociemoBateiabHbli mopT MKTC mo mpotokomy RS-232. Ecnu, npu
UCTIONb30BAHUU ITOTO PEXHMa, CKOPOCTh 0OOMeHa uepe3 nmocneaoarenbHbiii mopr MKTC u3smenuts, To
ckopocTh oOMeHa 1iaTel RS485E OyneT aBToMaTH4Yecky n3MEHEHa He TI03XKe, YeM 4epe3 OJIHY MUHYTY.
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4.4.8. Onucanue nporpammsl Intelpribor Modbus Protocol Tester.

[Iporpamma Intelpribor Modbus Protocol Tester (B nanvheiiiiem Tester) nipeaHa3HaueHa JUist
JneMoHcTparuu padbotel miatel RS485E B pexnMe oOMeHa JaHHBIMH, UCIOJIB3Ys mpoTokonr MODBUS
(cm. Pucynok 4.3). Jlns pabGotbl stoii mporpammbl Ha IIK HeoO0XoamMo mNpHUCOETUHHUTH JIMHUIO
unrepdeiica RS-485 xk COM-mopty KoMIplOTEpa C TIOMOIIBIO TIpeoOpa3oBarens uHTepderica

RS485/RS232 (Hampumep, cM. T1.5. HACTOSAIIETO PYKOBOJICTBA).

I-i";_: Intelpribor Modbus Protocol Tester v01.08

HacTpaorka

=10l

AagpecHoe npoctpaHocTeo METC 1 aparHocTrra 3naveHud pervctpos METC 1 auarHocTika

®-MKTC

Mycto I Mycta

- AuarHoctika Hauano patotel  BeiSepuTe NUHKT M3 0PEBOBMGHOMD Crikcka

Harano pafoTH Oporparme
HopT COM1 oTHpHT; CHOpPOCTE OBMeHS =
KommecTeo BMT OaHHHK = 8;

115z00
KomriecTeo cTon-BuT =
RT3 = ENAELE; DTR

I

KounTpone ueTHOCTH = No parity:

ENABLE

Anpec | IF

THN NpaToKoNa ——
& RTU

& AsC

MpouuTaTe
BEIGPaHHEIE
NapameTpLl

Pucynok 4.3 Oxno niporpammel Intelpribor Modbus Protocol Tester cpa3y nocie 3amycka.

[Iporpamma pabortaer ToapKO ¢ ogHUM ycTpoiictBom MODBUS. Tlepen nHagamom paboThl BBEIUTE

Tpebyemsbiit aapec B cetu MODBUS B nonie Adpec (cM. PucyHok 4.4).

Anpec | 123

Tun NpoTokona——
&~ RTU

™ ASCH

MNpousrare
BEISpAHHEIE

napareTpel

Pucynok 4.4 Hactpoiika anpeca B cetu MODBUS.
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[Iporpamma mpemocTaBisieT BO3MOXKHOCTh YCTaHOBHTH aapec mpubopa B cetu MODBUS 6e3
ucnonb3zoBanusg MeHro MKTC. [{ns aToro Haxkmute Ha KHONIKY Adpec (cMm. PucyHok 4.5).

Tun NpoTokona——
&~ RTU

™ ASCH

MNpousrare
BEISpAHHEIE

napareTpel

Pucynok 4.5 Be13oB okHa «Hactpoiika agpeca MKTC B cetu MODBUS».

B nosiBuBmemcs okHe B nosie Aopec MKTC BBeaute aapec MKTC, B KOTOpBIii BCTaBJIeHA TUIaTa
RS485E. B none Adpec Moobac IIP BBenute TpeOyemsblii Homep B cetu MODBUS. Bribepure pexxum
3anuce. Haxxmure xHomky OK (cMm. Pucynok 4.6). OxkHo mpomaaéT, a pe3yiabTaT ornepanuud Oyaer
oroOpakéH oOkHe BbIBOjA. Jls 3aBepiieHus HacTpoiiku azapeca B cetd MODBUS mnpu nomomuiu
nporpammel Tester HaJ10 00513aTeJILHO BBIKIIFOUUTH U CHOBA BKItOUMTh MKTC.

HacTpoiika agpeca Mogbac nnathl pac

¥ Aapec METC |12
Agpec Mogtac MNP IEI

' Urerue

™ Zamce

Brimon, |

Pucynok 4.6 Hactpoiika anpeca MKTC B cetu MODBUS.

Jns urenns aapeca MKTC naxkxmute Ha KHONKY Adpec (cM. Pucynok 4.5), 3aTeM B MOSBUBIIEMCS
okHe B mone Adpec MKTC BBenute angpec MKTC, B xoTopsiii BctaBiiena miata RS485E u Beibepute
pexxum Urenue. Haxmute kHonky OK (cMm. Pucynok 4.6). Pesynbrar omepanuu Oyaer oToOpaxkéH B
OKHE BbIBOJIa BHU3Y. Eciiu omepanus ycrentHo 3aBepiieHa, To agpec MODBUS 6yner otoOpaxéEn B mosie

Aodpec (cMm. Pucynok 4.4).

Br16op mpotokona oomena (RTU wmmm ASCII) ocymectBusiercs B mosie Tun npomokoaa (CM.
Pucynok 4.7). J1ns Bei6opa tuma nporokosnia RTU uHano BeiOpars tun RTU, mst ASCIL— ASCII.

41



Pyrxosoocmeo no sxcniyamayuu nepugpeputinvix mooyneu meniocuemuuxa MKTC

| Agpec | IW

Tun NpoTokona—
| " RTU

" ASCI

MpoyLTaTe
BbIGpaHHEIE

Napat1eTphbl

Pucynoxk 4.7 BeiGop Tuma nporokoiia oOMeHa.

JInst HacTpOMKHU TOCIIEeIOBATEIBLHO MOPTAa HAMO BBHIOpATh MYyHKT MeHIO Hacmpoiika->Ilopm, u B
NOSIBUBIIIEMCS OKHE ITPOU3BECTH TpeOyeMblie HacTporku (cM. PucyHok 4.8).

x
Mopr [E ~|
CropocTe 115200 ~|
Unizng 6UT AaHHSIX E =]
HuenD CTonoBsIX T [ =]
YerHocTe: [Na pariy =]
Hactpoiika RTS [EnaBLE =]
Hactpoiika DTR [ENABLE =]

Cancel |

Pucynok 4.8 Hactpoitka COM-nopra.

st Hactpoiiku nmapameTpoB nojakoMmana (0x00 u 0x01) komannbr Juarnoctuka (0x08) Hamo BBHIOpATH

NYHKT MeHW Hacmporiika->/{uacnocmuka, 1 B TIOSBUBIIEMCS OKHE MpPOBECTH HacTpoiky. [lomHoe
onucanre KomaHa MoxkHo HaWth B craHgapre MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b (cm. Pucynok 4.9).
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HacTpoiKa AMAarHOCTHYECKHE i X|

— OTEET AaHHBEIMM Zanpoca [J=00]

Yucno pervcTpoe [0 - 125] I':I

— PecTapT nporpatdtdel ceasd [0x01]
QYHCTHTE #UpHaN CoSkTHEA

= OuucTire " Her

Cancel |

Pucynok 4.9 Hactpoiika mapameTpoB HEKOTOPBIX THATHOCTUYECKUX KOMaH]I.

Ecnu nporpamma Tester Bam Gombliie He Hy»Ha, 1 Bbl XOTHUTE yaalIuTh €€ CO CBOETO KOMIThIOTEPA,
TO PEKOMEHJIIyeTCS OYUCTUTh PEeCTp OT 3aluceil, KOTOPBIA mporpamMma JAelaeT JUisl COXpaHCHHS
TpeOyeMbIX e 17151 paboThI MapaMeTPOB.

s sToro Hamo BBIOpaTh MYHKT MeHI0 Hacmpouka->QOuucmka peecmpa W TIOATBEPIUTH CBOE
JeHcTBHE, HaXKaB Ha KHOMKY /[a (cM. PucyHok 4.10).

x

CYMCTHTE PEECTR OT SaMMCEH, CO3AaHHER 3TOH NPOrpaMKMoMT

Pucynok 4.10 Ouunctka peectpa OT 3anuceld, CO3IaHHBIX MPOrpaMMOH.
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[Tpocmotp conepxkumoro namsitu MKTC ocymiecTBisieTcs caeayommmM o0pa3om:
— B JPEBOBHUIHOU CTpYKType Adpecnoe npocmpancmeo MKTC u ouacnocmuxa (3TO cieBa)
BbIOPATh HYKHBIH MyHKT;
— LIEJIKHYTh I10 HEMY JIEBOM KHOIIKOW MBIIIKU;
— HaxaTb Ha KHONKY /Ipouumams @vlOpanHbie napamemps WIN METKHYTh MPaBONH KHOTKON
MBIIIKU 10 JTI00OMY MYHKTY cnucka 3nauenus pecucmpos MKTC u ouacnocmuka (CM.
Pucynok 4.11);

i Intelpribor Modbus Protocol Tester ¥01.08 i ] 5]
HacTpokika
AagpecHoe npocTpadocTeo METC U gHarHocTHRS 3HaueHKA perkctpoe METC 1 guarHocTuka
= MKTC HazeaHue | SHaueHWe |
i Cetepoil anpec nputopa METC O feerHEIl pacHod B Nepeot Tpydonpogode Gvwl  HeT gaHHeR
Bepoua v kongurypaues METC O feerHeil pacson B0 BTopar Toydonposoae Gv2  HeT gaHHes
DNara v spern O ftetHEl pacHod B TpeTeeM TpySonpoeode Gv3  HeT gaHHeR
[+ [lABAEHHE W TEMNEpATYDa ATMOCEEpE! TernepaTypa & NepEor TpyGonposaae tH Het gaHHex
B Matepv s b be k anant TemnepaTypa B0 ETOPOM TRYGONPOECAE 2 HeT aaHHe
EXY cral TemnepaTypa & TPETEEM TRYGONpoEOaE (3 HeT naHHex
SEERLTEIEHE RO ATBL Ho S IETS Jaenenue 6 nepeom Tpydonposaae P Het gaHHex
4 SHLA MapaiSTRoE M aeneHue B0 ETOPOM TpuGonpoeoae P2 Her gaHHsIH
i+ MHTerpaTope yzna yieta 1 JaeneHue 6 TpETEEM TRYtonposode P3 Het gaHHex
¢ b CYBTUMKM BREMEHH PAGOTE M OWKEOK Y303 YieTa ] T etnepaTypa HonanHDH BOLE HE HeT aaHHex
(- MsMepuTanbHeIE KaHab! Yna yuéTa 2 Jlaenenue <onogHoi oakl Pue Her naHHe!x
- WamepuTensHee KaHank! y3na yueta 3 Maccoeei packog & nepeom Tpydonpoeoge Gml  HeT gaHHes
& MShEpUTE b HbIE KaHab! y3na yuETa 4 MaCCDBbII:{ packog B0 ETOpoM TpYSonpoeaae Gm2  HeT naHHex
MaccoBeii packon & TpeTeem Tpyfonposane Gm3  HeT gaHHeR
[#- JuarHocTuka

TennoBan MOWHOCTE YW Het gaHHbR

Hamamo pafoTH OpoDpanms hapec | |'|23

IopT COM1 OoTEpHT; CROpocTE ofMeHa = 115200
KoamuecTBo BMT IaHHHY = 5; KommuecrTBo cTomn-Bur = 1  Tun npoTokona——
KoHTpod: ueTHOCTH = Mo parity; RTS = EMAELE; DTR = ENAELE & RTU

 ASCI

Mpoywrare

BLIGpaHHEIE
NapareTpBl

Berog |

Pucynok 4.11 Bsi6op o6nactu namsatu MKTC st mpocmotpa.
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—  TIOCIe 3aBepIIeHUs OOMEHA JAaHHBIMHU C TUIATON pacIIUpPEHUs, B IPaBOH YaCTH OKHA B
ciucke 3nauenus pecucmpos MKTC u ouaenocmuxa HabIIOAATh Pe3yNIbTaTHI 3aIpoca
(Pucynok 4.12);

ntelpribor Modbus Protocol Tester ¥01.08

=101

HacTpokka
AppecHoe npocTpadocTeo METC W auarHocTuka 3HaveHua perkctpoe METC v gnarHocTHea
= METC HazeaHue | SHAYEHHE |
- Cetesnii agpec nputiopa METC (fberHER packon B Nepeat TpySonposaae Gyl 41.000000

- Bepoua W koHpurypauua METC

- Nara v Bpern

+|- [IENEHME W TEMMEPETYRS STHOCHERE!

- MamepurensHee KaHans!

- MamepuTEnEHEIE KaHANE y3na yuéTa 1

- MHTerparopel yzna yueta 1

El M arepUTENEHEIE KaHANE Y3Na YiETa 2
El W arepuTENEHEIE KaHaNE Y3na yiéTa 3
[+ MamepuTensHER KaHank y3na yugTa 4
[+ OuarHocTuka

- TEKYWHE FHAYEHUA NAPaMETPOE Y3na yueTta 1

o CUBTYMKM BPEMEHM PAOOTE! W OWMGOK Y3na yueta 1

OfeeraHeiil packog B0 ETOpoM TpySonpoeone Gyv?
OfbemHblil packod & TpeTeer TRYGoNpoBoaE Gva
T erneparypa & Nepeor Tpytonpoeoge H
TernepaTypa B0 BETOPOM TRYGONpOEDLE t2

T erneparypa B TRETEEM TPySonposoge 3
JaEneHHE B NepBok TpYSonpoeoas F1

JaeneHue B0 ETOpoM Tpytonpoeoge F2
JaEneHHE B TRETEEM TpYSonpoeaae P23

T erneparypa xonoHON Bogkl ke

JlaEneHHE #onoiHOA Bodbl PR

Maccoeei pacxog, B nepeor Tpydonpoeoae Gml
MaccoBeil packon B0 BETOpOM TpYGoNpoEode Gm2
Maccoeeit pacxog, B TpeTEEM TpYtonpoeoge Gm3
TenNoEaA MOWHOCTE W

MMapareTp He WCNoONBSYETCA
MMapareTp He HENONBIYETCA
78.000000

£2.000000

MMapareTp He WCNoNBSYETCA
5.100000

4.300000

MapareTp He HENONBIYETCA
MMapareTp He WCNoONBSYETCA
MapareTp He HENONBIYETCA
39.903538

MapareTp He HENONBIYETCA
MMapareTp He WCNoONBSYETCA
0633476

Hamano pafBoTeH OHoDbaMMb
MopT COM1 OTHRPHT:
KomiiecTEo BHT DaHmEMX = 8;
KouTpones uErTHoCTH = No parity:

-» 7B 03 13 83 00 1E 4A F&

4]

CEoOpocTE ofMeHa
KommuecTBo cTon-6MT
RT3

oo 00 FF FF FF FF FF FF FF FF 4

= 115200

n
=

= ENAELE; DTR

TeryIME SHaUEHMA NapaMeTpOE Y3aa yuera 1

= ASCI

() ()R] g e e e )

A

Sapec | IF

 Tun npoTokona—
@ RTU

i [pouvrare
{ BRIGPaHHEIE
i MaparETpEl

Berson |

Pucynoxk 4.12 IIpocmotp BbiOpanHoii oomactu namsitu MKTC.
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— ecnu TpedyeTcsl TOIBKO OJJMH M3 HECKONBKHUX MapaMeTpOB U3 CIIUCKA 3HaAueHUs pe2ucmpos
MKTC u ouacnocmuka, TO HaJ0 MWENKHYTh IO HEMY JIEBOM KHOIIKOW MBIIIKHM M HAOJII0/1aTh
pesynbTat 3amnpoca (Pucynox 4.13);

ntelpribor Modbus Protocol Tester v01.08 —10] x|
HacTpoFika
Aapechoe npocTpaHocTeo METC W aMarHocTHka 3navenua perkotpos METC v guardocTuea
=8 MKTC HassaHue I 3HaveHHe |
i Ceresoii agpec nputiopa MKTC OefeeMHEI packol & NepeomM TRyGonposage Gyl 41.000000
- Bepcua W koHpurypauua METC OfeerHEIN packon E0 ETOpor TpySonpoeoge Gw2  [apareTp He MCNoAb3YeTCA
- JlaTa W Bpema OfeerHeIi packon B TpeTeem Tpytonpoeoge Gv3  Mapamerp He MononeayeTea
- NlABAEHME M TEMNEDATYDE ATMOCHERE! T ermnepatypa B Nepeor Tpytonposoge H 78000000
- Mok epuretibibio: | anancr Temneparypa B0 BETOpOM TpYGonposoae b2 E2.000000
S5 sral TemnepaTypa B TPETEEM TpySonposoge b3 MNapareTp He MCNoNbSYETCA
E ,SMEDHTeanbIe Feha/aL 3 1ayieTs TaEneHve & nepsor TpYEONpOBONE
- Teruume SHa4eHA NapaMeTRoB Y33 yuera 1 NaeneHve 6o BTopom Tpybonposoae P2 4300000
- WHrerpatopel yzna yuera 1 DaEneHuE B TPETEEM TPYGonpoEode P23 MNapareTp He HCNoAE3YETCA
- CYETYMKM BPEMEHH PaSoTel M OWMGOK Yy31a yueTa 1 T eMnepaTypa ¥oN0aHOH B0k HE MNapareTp He HCNoAE3YETCA
[ M amepuTensHeie kaHans ysna yeeta 2 HaeneHue wonoaHoR Bodel Pie MNapareTp He HCNOAE3YETCA
E M SMepUTEAEHEIE KaHanb ysna yieTa 3 maccoabnﬁ pacHog, B Nepeck Tpgﬁ;npoame GGnﬂ2 I§I9.903538
B W iopi e bin k aha nar e deTa &CEOBSI packod, B0 ETOpoM Tpudonposae Gm SPAMETP HE MCNOESYETCA
i M accoesi packon 6 TReTeer TpySonposoae Gm3  MapameTp He MCNoESYETCA
Bl larnooTika TennoBan MoWHOCTE 'W 0539478

<— 7B 03 04 4z 9C 00 00 F5 AZ d Aapec ||123

TerylHEe SHaYUEHMA ODapaMeTpoBR ¥3aa yuaeTa 1  Tun npoTokona ——
-> 7B 03 13 90 00 02 CEB 38 @ RTU
<— 7E 03 04 42 75 00 00 ES 95  ASCH
TeryHEe SHaWeHMA OapaMeTpoR V3iaa yaeTa 1
-> 7K 03 13 90 00 0Z CE 385
<— 7B 03 04 42 78 00 00 BS 295

MNpoywrare
TerRylHE SHIUSHMA OapaMeTpoR VEIa yusTa 1 BrIGpaHHEIE
-»> 7B 03 13 94 00 02 84 F9 Napat4eTpEl
<— 7B 03 04 40

Biiog I

Pucynok 4.13 IIpocMoTp 3Ha4€HUS TOJIBKO OJHOTO ITYHKTA CITMCKA.

Becb 00MeH: 3ampochl B OTBET, & TAKXKE pa3iINdHbIe COOOIICHUs (Ha3BaHWE KOMAaH/bI, COOOIICHUS
00 ommoOKax u T.I1.) HHAWIIMPYETCS B OKHE BhIBOJAa BHU3Y (cM. PrucyHok 4.13).
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5. PyKoOBOACTBO IO IKCILIyaTallMM Npeodpa3oBare/isa HHTep@eiica
RS-485/RS-232

Puc. 5.1 Baemnnii Bua npeodpaszoparens uarepgdeiica RS-485/RS-232

5.1. Haznauenune

[IpeoOpazoBarens uHTepdeiica RS-485/RS-232  obecrieynBaeT pETPAHCIALNUIO  CUTHAJIOB
JIBYXIPOBOAHOW TonyayrmuiekcHo nuHuu cBsizu RS-485 MKTC B curnansl maTepdeiica RS-232 u
oboparHo. KoHcTpykuus mnpeoOpazoBarensi oOecrneyrBaeT TajlbBaHUYECKYIO pa3Bs3Ky JIMHUH
unrepdericoB RS-232 u RS-485.

B Hacrosmiee BpeMsi mpeoOpa3zoBaTeib BBITYCKA€TCS TOJBKO B HMCIOJHEHHHM C aBTOMATUYECKHM
pacrno3HaBaHUEM CKOPOCTH W HAIIpaBJIEHUS NEPEAAUn.

Bribop Hanpaienuss nepegaud 1no JuHMM - uHTepdeiica RS-485 B mpeobOpazoBarene
OCYIIECTBIISIETCS aBTOMATHYECKU MO HAIWYUIO CUTHAJA TMepeaavyr co CTOpoHBI mMHTepdeiica RS-232.
JlonmycTUMBIN Mama3oH CKOpOCTe mepegadd, MpPH KOTOPOM OOECIEeYMBAETCS aBTOMATHYECKOE
ynpasnerue — ot 600 6ox 1o 115 kunobo.

B c¢Bsi3u ¢ mOCTOSIHHON pabOoTOM IO COBEPIIICHCTBOBAHUIO M3/EIHs, B IPeoOpazoBaTesib HHTEpdeiica
RS-485/RS-232 morytr ObITh BHECEHBI HE3HAYUTEIbHBIC W3MECHEHHS, HE OTPAKCHHBIC B HACTOSIIEM
OIMCAHUU.

ar
~ '
O Ag o
L p s
(- 000 “Iumeanpudop” » B A
¥ npeodpozoboment uHmepohelca €
RS-485/RS-232
SLY AN 2006 2. o .
3 dE
[vg) ()
GID = =
£r —=—=1.9B * T _
014 Y
L C ) wnmuﬁmwep

Pucynoxk 5.1 I'abaputHble pazmepsl mpeodpazoparens unrepgdeiica RS-485/RS-232

5.2. TexHu4eckue XapaKTepHUCTHKH

Hamnpspkenne nmutanus (0T pazbema JInHuH cBsizu ¢ Ch) 5...9B
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Hanpsiokenve nuTaHust OT BHEINTHETO KCTOYHUKA MOCTOSIHHOTO Toka 7 ... 12 B

JlnuHa nuHUK cBsi3u uHTepderica RS-485 1o 1200 m

Tox moTpebnenus, He 6oee 45 MA

KonnuecTBo yCTpOICTB B JINHUU CBS3H no 128

JlnanaszoH cKkopocTeit oOMeHa 600 6ox ... 115,2 Kbox

MuHuMaNbHas JUIMTETHFHOCTD TIay3bl MEXKTY Mepeaaueii ¥ MpueMoM  JUTUTENBLHOCTD 1,5 OaidT

[TpeoOpaszoBarens uHTEpdEiica coeauHAETCS C KOMIBIOTEPOM Yepe3 HyJb-MOJEMHBIH Kabenb H
uMeer co  cropoHbl  RS-232  crammaptHeiii  pazbem  COM-nopra  (Buiaky  DB-9M).
Pa3Bozka koHTakTOB IpeoOpa3oBarens npuseaeHa B Tadimuuax (Tadmuua 5.1 u «Tabmuna 5.2).

[Turanue Ha peoOpa3zoBaTeh OOBIYHO MOMACTCS IO OAHOW W3 Tap MPOBOAOB 4-MPOBOAHON JTUHUU
cessu ¢ Cb MKTC. IlpegycMoTpeHa Takke BO3MOXKHOCTb MHTAHUS OT BHEIIHETO HMCTOYHUKA
MOCTOSTHHOTO TOKa (aanTepa).

Tabauya 5.1. Pazeooxka konmaxmog pazvema RS-485 (MC420-38104).

NekoHT. | OBo3HayeHue HasHayeHune
1 +5V MMuTtaHue +5B...+9B (o1 MKTC)
2 A das3a A MHpopMaUMOHHOro curHana
3 B da3sa B nHpopmauLmoHHoro curHana
4 GND 06w (nHtepdenca RS-485 n nutaxus)

Tabauya 5.2. Pazsooka konmaxkmos pazvema RS-232 (sunka DB-9M).

NekoHT. | OBo3HauyeHne HasHauyeHne
2 RXD BbIxOAgHbIE AaHHbIE KOMMNbOTEpPa
3 TXD BxogHble JaHHbIe KoMMbloTepa
5 GND O6wmn (nHtepdenca RS-232)

5.3. CxeMbI NOAKJIIOYECHUSA

Cxema moakmouenust oguHouyHoro MKTC dyepe3 mpeoOpaszoBarenib K KOMIBIOTEPY MpPHUBEICHA
HUXeE Ha pUcyHKe (cM. PucyHnok 5.2).

Cb MKTC

Mnama
nodxnoyeruil

RXD
TXD
SGND
RTS

IIP RS485E

Q . H
<oz % qm % fos MepcoHankHLIi %>_ -
+ =3
® | KOMMNbIOTEp 3
[ols]s] © e|@ © 2
oee)1e z
SAZ | ] g
o ﬁZJ L
"_*)J 35
Sv
o) £
117 M o [MI] sA1 com-fopm]
e S I -1-1- +5V
uuuuu Y MpeoBpazoBaTtens
HHTepdeiAcoB

éL RS485/232
——— - ——& GND

Pucynok 5.2. Cxema nogxmouennst oguHogHOro MKTC x 1K uepes mpeobOpa3oBatens untepdeiica
Ul chbeMa uH(popManuu (111 aBToMaTrudeckoro npeodpazosarens uHus RTS-CTS He HykHA).
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TunoBast cxema opranm3anuu cetu u3 Heckoilbkux MKTC mpuBeneHa Huke Ha pPUCYHKE (CM.
Pucynox 5.3). Cxema wmoctpupyer npumeHenue BcTpoeHHoro B Cb MKTC kanama RS-485, 6e3
ucronb30BaHus TuiaTel pacmpenuss RS485E. Ha cxeMe yka3zaHbl MOJOXKEHUS MEpPEKIroYaTesien
coryiacoBanus TuHUM RS-485 s s1oit koHdurypanuu.

MpeobpazoBaTens
o RS485/RS232
— - € NOAKNI0YeHHBIN
[T~ pesucTopom corna-
CB MKTC CB MKTC CB MKTC °°;;""“ "“;::
SA2B BEpXHEM SAZB HIKHEM -l SAZE HIKHEM
NOMKEHHH NoNoHeHHH NONMKEHHH )l Uenb
Uens Uens Uens +5B
A A A a A
ON B ON B OoN B B
GND GND GND GND
sa2 |_*98 saz_*98 | ~— sazl_*98

Pucynoxk 5.3. TunoBast cxema ceTeBoil KOH(UTYpaluu HeCKOJIbKUX TerutocueTunkoB MKTC.

5.4. PykoBoJACTBO 10 MOHTAaxKy npeodpa3oBartesia RS-485/RS-232

[Toaxmrouenue npeobdpasoBarens nartepdeiicoB RS-485/RS-232 mexny Cb MKTC (c unaTepdeticom
RS-485) u npyrum yctpoiictBom ¢ unTepdeiicom RS-232 (Hanpumep, mepcoHaIbHBIM KOMIBIOTEPOM)
OCYIIECTBIISIETCS 10  BBIMIENPUBEAEHHON cxeme (cM. Pucynok 5.2). MecTo pacnoiioxeHus
npeoOpas3oBatesns cieayeT BbIOMpaTh BONM3M ycTpoicTBa ¢ uHTepdericom RS-232, mockoipky minHa
HYJIb-MOJIEMHOTO Kabenst, cBs3biBatomero COM-moptel mpeoOpasoBarensi HMHTEPHENWCOB M ITOTO
ycTpoiicTBa, He noibkHa mpeBbimaTh 10 M. Curnansl uHTepdeiica RS-232 B mpeoOpaszoBatene
raJIbBAHUYECKH H30JUPOBAHBI OT MPOYMX IENel, MO3TOMY BBIKJIIOYATh KOMIIBIOTEP MPU KOMMYTAI[UU
HYJIb-MOJIEMHOT'0 Kabensi He TpeOyeTcs.

Hnst coenuaennss Cb MKTC ¢ npeoGpa3oBatenem HHTEPHEHCOB UCIONIB3YHTE IKPaHUPOBAHHYIO
Butyto mapy (FTP-2, STP-2 wnm ananoruunyto). Ilpm HeoOxomumocTu kabeiab MOMECTUTE B
MeTtauiopykaB. Yoemutrech B ToM, 4yto nutanne Cb MKTC otkmodeno. Ilpomyctute xabenb uepes
repmoBBoA B kopriyce Cb. 3axmure xabeiab B TepMOBBOJIE M 3a(UKCHPYHTE METAIIIOPYKAB CTSKKOM Ha
kpenexxnoit manke Cb MKTC. [ToakimtounTe BBIBOIBI MPOMYIIEHHOTO CKBO3b TE€PMOBBOJ] KOHIIA Kabes
K KJIeMMHHKaM Iuiatsl nojakimoueHnit Cb (wim k knemMmuukam 1P RS-485, npu e€ nanuuuu), a BEIBOABI
JIPYToro €ro KOHIIA MOJIKIIOYNTE K 3aKMMaM pazbeMa mpeoopazoBatenns nHTepdeiicoB (cMm. PucyHok 5.2).
OOGpatuTe BHUMaHKE HA TPaBUJILHOE MOJIKIIFOUEHHE SKpaHa BUTOU MaphI.

st ocnaOneHus UCKaKEHWH B JIMHUM RS-485 mpeaycMOTpeHO MOJKIIOYEHHE COTJIACYIOIINX
PE3UCTOPOB Ha €€ KOHIAX. JTU PE3UCTOPHI MOJKIIOYAIOT, YCTAHOBUB B MosioxkeHue "ON" nepexitoyaTeb
SA2 mnatel nogkmoueanii Cb MKTC (unmu $A42-3 nnatel pacumpenus [P RS-485, ecou cBsa3p ¢ Chb
OCYILIECTBIISIETCS C €€ MWCIOJIb30BaHMEM, cM. PucyHokx 4.2) u mnepexmouarens SAI Ha 1mare
npeoOpazoBarenst uHTepdeiicos. [Ipu HamMuMKM B cocTaBe TMHEHHOW ceTH 0oJiee ABYX Y3JI0B, HA3BAHHbBIC
NEPEKIIIOYATENN COIJIACYIOIUX PE3UCTOPOB HA NMPOMEKYTOYHBIX Y3J1aX IEPEBEAUTE B IOJOXKEHUE,
npotuBomnojioxennoe "ON" (cMm. Pucynok 5.3).

Jns goctyna x mnepekiodarento SAI mnatel npeoOpas3oBaTeniss HHTEPPEHCOB CHUMHUTE KPBIIIKY
KOpIlyca, OTBEpPHYB YEThIpe ylepkuBarommx ee BHHTA. [locnme ycraHoBku mnepexirodartens SAI B
COOTBETCTBYIOIIEE MOJIOKEHHUE (CM. BBIIIE) YCTAHOBUTE KPBIIIKY Ha MECTO. YOeauTech, YTO OHa IUIOTHO
npuiieraer K Kopmycy npeoopasosarens uHTepgeicon. 3adbukcupyiTe KphIIIKY KOPIyca BUHTaMHU.

[Tpu nocTaTOYHO AJIMHHBIX, 0OJIee HECKOIBKUX JECSITKOB METPOB JIMHUAX cBsi3u Mexay Cb MKTC
u mpeoOpazoBatenieM wuHTepdericoB RS-485/RS-232, Bo3MmokHa ero HeycToWuuBas pabora wu3-3a
HEJI0CTaTKa 3JeKTponuTaHusi, nocrynatomero or Cb mo mnenu «+5V». B sTom cnydae ayig nuTaHus
npeoOpa3oBaTesl UCIIONb3YHTEe BHEITHUN UCTOYHHUK TIOCTOSTHHOTO HaNpspKeHus 7...12 B, moakiro4YuB ero
B J110001i MOJISIPHOCTH K pazbEMy BHEIIHETO MUTAHUS TPeoOpa3oBaTest yepes MTeKep JUaMETPOM 5 MM.
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6. PykoBOaCTBO IO KCIUTyaTauum miarsl naTepdeiica LonWorks

6.1. Haznauyenue

[Tnara unrtepdeiica LonWorks siBrsiercst mmaroii pacmmpenust (I1P) rermnocuetrunka MKTC. Ona
nperHa3HaueHa JUIsl MOAKII0YeHHs TersiocyeTynka Kk cetsiMm LonWorks.

[Inara ycranaBnuBaeTrcs B JI00yl0 mapy cBOOOAHBIX cioToB XS7-XS2, XS3-XS4, XS5-XS6
MarepuHCKkor TuiaThl cucteMHoro Omoka MKTC (cm. Pucynok 1.1). OmuH pa3 B CeKyHOy OHa
3arpamrBaeT y TeIUIOCUeTUYMKa JJaHHbIE (MTHOBEHHBIE 3HAUEHUS M3MEPSIEMBIX MapaMeTpoB U TEKyIIue
3HAYCHUSI UHTETPATOPOB), TIpeaAcTaBisieT ux B popmare “CraHmapTHhIX ceTeBbIX nmepeMeHHbIX (SNVT)
cuctembl LON 1 nepeiaet 3T NEpEMEHHBIE B CETh.

[Inata BeIyckaetcs B 4erbipex Momudukamusax: LonWorks—1, LonWorks—2, LonWorks-3 u
LonWorks—4. Iludpa B ee Ha3BaHMM yKa3blBAE€T KOJMYECTBO MOJICPKUBAEMBIX IUIATOM Y3JIOB CETH
LonWorks. Kaxnpiii y3en obecrieunBaeT nepeaady B CETh JaHHBIX OJHOTO y3ja y4eTa TeIrIoCcueTYrKa
MKTC.

6.2. CocraB u ycTpoiicTBO iarbl nHTepdeiica LonWorks

[Tnata uaTepdeiica LonWorks compepxut:

- TAJIbBAHWYECKU PA3BS3aHHBIN UCTOYHUK MUTAHNUS,

- ontom3onupoBaHHbli uHTEpdeiic UART ana cBA3M ¢ MaTepuHCKOW TUIATOH CHCTEMHOTO
o6mxoxa MKTC;

-or 1 mo 4 wmmukpokontposiepoB Neuron Chip 3120, mpuemo-nepenatunkoB FTT-10A,
cepBHCHBIX KHOMOK (Service Pin) m cepBucHbix cBeronnonoB (Service Led). KomuuectBo
MEePEUYHMCICHHBIX YCTPOUCTB 3aBUCHUT OT MoauduKanuu miatel uHTepdeiica LonWorks;

- CBSI3HOM MUKPOKOHTPOJLIEP, 00ECIIeUNBAONINI OOMEH TaHHBIMH MEXKIY MAaTEPUHCKOMN TUIATON
Cb MKTC u mukpokonTposuiepamu Neuron Chip 3120;

- ycrpoiictBa 3auuthl naTepeiica LonWorks.

6.3. Xapakrepucruxku miaarel maTepdeiica LonWorks
6.3.1. TexHnuyeckmne XapaKTepHCTHKH

[Turanne mmatel uwHTepdeiica LonWorks ocymecTBiasiercs mnepeMeHHBIM BBICOKOYACTOTHBIM
HanpspKeHueM, noctynatomuM ot 6ioka nutanus Cb MKTC Ha clIOT MaTeprUHCKOM IJIaTH.

Hanpsoxenue nuranus ~12 ... 18 B (amm.)

[ToTpebnsieMass MOIITHOCTH B aKTUBHOM peXUME, He Oosee 1,8 Bt

KomnvectBo mukpokorTposuiepoB Neuron Chip 3120 u mpuemo-
nepenatunkoB FTT-10A na nnate (konuuectBo y310B yuera MKTC,
noakIoYaeMbIx kK cetn LonWorks ¢ moMomnipro miaTsl):

LonWorks—1 1
LonWorks—2 2
LonWorks—3 3
LonWorks—4 4
KonnuecTBO ceTeBbIX MEPEMEHHBIX OJHOTO y3J1a y4eTa MKTC® 62

* - CITMCOK CETEBBIX NEPEMEHHBIX ITPUBOAUTCA HUKCE.
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6.3.2. YciaoBus 3KCIIIyaTaluU

TemnepaTypa OKpy’Karolero Bo3ayxa ot 5 10 50° C
OTtHocuTenbHas BiIaXHOCTH 1pu 35 °C u 6oJiee HU3KUX
TEeMIIEpaTypax IpU OTCYTCTBUM KOHJIEHCAI[UH BJIark 10 90%

6.4. TloaroroBka miaarbl uHTEep@Peiica LonWorks k padore

[lepen ucnons3oBanueM iatel uHTEpdetica LonWorks BHUMaTenbHO OCMOTpPUTE €€ BHEIIHUN BUJI.
[Inara He MOMKHA UMETh BUIMMBIX MEXaHUUECKUX MOBPEXKICHUH.

[Topsinok ycranoBku miatel B Cb MKTC u noaxmouenus ee k cetu LonWorks ciemyromuid:

— Brixmounte nutanne Cb MKTC, eciu 0HO OBLIO BKIIFOYEHO;

— OTtkpoiiTe nBepiy (aucrieliHo-kiIaBuatypHyro nanens) Cb MKTC;

— BBenurte kabens nunuu cBs3u uHTepdeiica LonWorks BHyTph ocHOBHOTO 6:10ka MKTC uepes
repMOBBO/IbI B HIJKHEH 4acTH OCHOBHOTO OJI0Ka;

— Ioaxmrounte kabens mHTepdeiica LonWorks k knmemmuomy Onoky X7 Ha tuiate mHTepdeiica
LonWorks;

— Ycranosute miary uatepderica LonWorks B 1r00bIe 1Ba coceTHUX CJIOTa HA MAaTEPUHCKOH TIIaTe
Cb MKTC (XS1-XS2, XS3-X54, X§5-XS6), yauTbiBasi pacrojaoKeHUE HAMPaBISIOMNX KITIOUeH
Ha KpaeBOM pa3zbeMe I1aThl, cM. Pucynok 1.1;

— 3adukcupyiite mnaty umarepdeiica LonWorks B xopnyce Cb MKTC nBymst BunTamu M3x6,
BXOJIALIMMH B KOMILUIEKT MTOCTABKH ILIAThI;

— 3akpoiite aBepuy (aucruielino-knasuarypuyto nasens) Cb MKTC;

— Bxumrounte nutanne Cb MKTC.

B nauane pabotsl kaxabiii 3 MUKpokoHTposuiepoB Neuron Chip 3120, ycTaHOBIEHHBIX Ha TjIaTe
unrepdeiica LonWorks, nomken ObiTh 3apeructpupoBaH B cetu LonWorks. [ns perucrtpauuu u
JUArHOCTUKU TPEJHA3HAYEHbl CEPBHCHbIE KHONKH M CEPBHUCHBIE CBETOJAMOABI, JOCTYNl K KOTOPBIM
oOecrieynBaeTcsl 4epe3 OTBEPCTHs B IUIACTHHE KperuieHus ruiatel uHTepdeiica LonWorks. Homep Ha
IJJACTUHE PAJIOM C KHOIMKOW M CBETOJIMOJOM YKa3bIBaeT, K Kakomy y3iy ydera TerocueTunka MKTC
oHu otHocsTcs. [Iponenypa peructpanuy onucana B JoKyMeHTanuu 1o cetssMm LonWorks.

6.5. CereBble mepeMeHHbIE

Tennocuerunk MKTC moxet o6cimyxuBath oT 1-ro 10 4-X y370B y4eTa, B KaXJIOM U3 KOTOPBIX
MOJKET BBITIONHATHCA Yy4eT mapamerpoB oT 1-it mo 3-x Tpy6. Ha muare wuntepdeiica LonWorks
terocuerynka MKTC B 3aBUCUMOCTH OT TOTPEOHOCTH 3aKa3unKa MOXKET OBITh YCTAHOBJIEHO OT OJIHOTO
no uetsipex MK Neuron Chip 3120 u or omHoro no uersipex mnpuemo-nepenatunkoB FTT-10A.
KonudectBo HelipoH uumnoB Ha mate uHTepdeiica LonWorks m0mKHO COOTBETCTBOBATH KOJIMYECTBY
y3JI0B y4eTa TeIJI0CYEeTYHKA, TapaMeTpbl KOTOPBIX HEOOX0AUMO MepeaBaTh B CETh.

CnmcoK CeTeBBIX MTEPEMEHHBIX y371a yueTa mpuBe/eH B Taosmie (Tabmwuma 6.1).

Bmecte ¢ MrHOBEHHBIMU 3HaUeHUSIMH Y'Y (00BEMHBIN Pacxoj, MacCOBBIM pacxojl, TeMIEpaTypa,
JaBJeHHEe, TEIJIOBas MOIMHOCTb) TNepeaaeTcsl CleluuaibHbld OailT, colaep)KamMii KOJ COCTOSHHS
COOTBETCTBYMOILIEr0 napamerpa. CHMCOK BO3MOXKHBIX KOJIOB NMPHUBEAEH B INpuiokeHHH «lIpunoxenue
6-2».

[MonpobHoe omucanue opmaTa U CTPYKTYp CETEBBIX NEPEMEHHBIX JaHO B JoKymeHTe SNVT
Master List, myomukyemom LonMark Association.

@aitn MKTC.XIF (mmu MKTC.XFB), HeoOXOQuMbIN [t HACTPOWKH CETEBBIX HMMEH TIpU
cozmanuu  y3moB cetu LonWorks, BBl MoxeTe ckadatb C cadta Qupmbl  «HTEIIpHOOP»
(www.intelpribor.ru) Win mOJIy4YHUTh O 3aIpocy.
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Tabnuya 6.1. Cocmas u HaznaueHue cemesvix nepementuvix y3na yuema meniocuemyuxa MKTC.

Ne SNVT type Umsna Ea. nam. OnucaHune
1 | SNVT_obj_request | NviRequest CTpyKTypa | 3anpoc COCTOsIHUA y3na
2 | SNVT_obj_status | NvoStatus CtpykTypa | CocTosiHMe y3na.
Mpu3Hakn ownbok obmMeHa:
Bit0=1 — HeT cBA3M Mexay nnaTton uHtepcenca LonWorks n
maTtepuHckon nnaton Cb MKTC;
3 | SNVT_state NvoExchError Ctpyktypa| Bit1=1- owwndka CRC npu o6meHe mexay MK Neuron Chip u
cBasHbiM MK nnatbi uHTepderica LonWorks;
Bit2=2 — HeT cBsa3u mexxay MK Neuron Chip u ceBasHbim MK
nnatbl MHTepdenca LonWorks;
4 | SNVT_str_asc NvoMKTCDescriptor OnucaHue tennocyetymka MKTC: “MKTC Ne:XXXXXXX MO VXX.XX”
5 | SNVT_str_asc NvoLonDescriptor OnucaHue nnatbl LonWorks: “lMnarta LonWorks MO VXX.XX”
6 | SNVT_time_stamp | NvoDateTime Ctpyktypa | JaTta n Bpemsa MKTC
7 | SNVT_state_64 NvoHardState CtpykTypa | Macka coct. annapTH. cp. C6 MKTC (cm. MpunoxeHue 6-1)
8 | SNVT_count NvoTotallSysNumb Konuyectso YY
9 | SNVT_count NvoSysNumb Homep Tekywero YY
10| SNVT count NvoFlowV1State Koa coctosinusa o6temHoro pacxoga B 1 Tpy6onpoBoge (cMm.
- MpunoxeHue 6-2)
11| SNVT_flow_f NvoFlowV1 m3/4yac (Gv1) O6bemHbIN pacxoa B 1 Tpy6onpoBoae
12 | SNVT_count NvoFlowV2State Kop cocTosiHus o6emMHoro pacxoga Bo 2 Tpy6onpoBoae
13 | SNVT_flow_f NvoFlowV2 m3/4yac (Gv2) O6beMHbIV pacxod Bo 2 Tpy6onpoBsoae
14 | SNVT_count NvoFlowV3State Kop coctosiHuss o6emHoro pacxoga B 3 Tpy6onposoge
15| SNVT_flow_f NvoFlowV3 m3/yac (Gv3) O6bemHbIV pacxon B 3 Tpy6onpoBoae
16 | SNVT_count NvoTemp1State Kop coctosiHus Temnepartypsbl B 1 Tpy6onpoBoge
17 | SNVT_temp_f NvoTemp1 °C (t1) Temnepatypa B 1 Tpy6OonpoBoae
18 | SNVT_count NvoTemp2State Kopn coctosiHus TeMnepatypbl Bo 2 Tpy6onpoBoae
19 | SNVT_temp_f NvoTemp2 °C (t2) TemnepaTypa Bo 2 TpyGonpoBoge
20 | SNVT_count NvoTemp3State Kop coctosiHus TeMnepatypsbi B 3 Tpy6onpoBoge
21 | SNVT_temp_f NvoTemp3 °C (t3) Temnepatypa B 3 Tpy6onpoBoae
22 | SNVT_count NvoPress1State Kop coctosinusa naBnexHue B 1 Tpy6onpoBofe
23 | SNVT_press_f NvoPress1 Kkrc/cm2 (P1) [OaBneHue (abcontoTHoe) B 1 Tpy6onpoBoae
24 | SNVT_count NvoPress2State Kop cocTosiHusa paBneHve Bo 2 Tpy6onpoBofe
25| SNVT_ press _f NvoPress2 [krc/iem2 (P2) [OaBneHue (abcontoTHoE) Bo 2 TpybonpoBoae
26 | SNVT_count NvoPress3State | Kop coctosiHusa paBneHue B 3 Tpy6onpoBoae
27 | SNVT_ press _f NvoPress3 Kkrc/cm2 (P3) [OaBneHue (abcontoTHoe) B 3 TpybonpoBoae
28 | SNVT_count NvoTempColdWState Kopa cocTosiHus TeMnepaTtypbl XonogHou BoAbl
29 | SNVT_temp_f NvoTempColdW °C (txB) TemnepaTtypa xonogHou BoAbl
30 | SNVT_count NvoPressColdWState Kop cocTosiHMA paBneHue XonogHou BoAbl
31| SNVT_ press _f NvoPressColdW Krc/cm2 (PxB) OaBneHue (abconoTHOE) XONoAHOW BoAbI
32| SNVT_count NvoFlowM1State Kopn coctosinnsi maccoBoro pacxoga B 1 Tpy6onpoBoae
33 | SNVT_flow_f NvoFlowM1 T/yac (Gm1) MaccosBbiit pacxog B 1 Tpy6onpoBoge
34 | SNVT_count NvoFlowM2State Kopa coctosiHus maccoBoro pacxoga Bo 2 Tpy6onposoae
35| SNVT_flow_f NvoFlowM2 T/yac (Gm2) MaccoBbin pacxog Bo 2 Tpy6onpoBoae
36 | SNVT_count NvoFlowM3State Kopa coctosiHus maccoBoro pacxoga B 3 Tpy6onpoBoge
37 | SNVT_flow_f NvoFlowM3 T/yac (Gm3) MaccosBbi pacxog B 3 Tpy6onpoBsoae
38 | SNVT_count NvoPowerState Kop cocTosiHus TennoBon MOLLHOCTU
39 | SNVT_power_f NvoPower lkan/yac | (W) MoTpebnsiemasa TennoBasi MOWHOCTb
40 | SNVT_count NvoTempAtm_State Kopa coctosiHus Temnepartypbl atmocdepbl
41 | SNVT_temp_f NvoTempAtm °C (ta) TemnepaTtypa aTtmocdepbl
42 | SNVT_count NvoPressAtm_State Kop coctosiHus aaBneHus atmocdepbl
43 | SNVT_ press _f NvoPressAtm Krc/cm2 (Pa) OaBneHue (a6contoTHOe) atMocdepbl YY1
44| SNVT state NvolntegrState CrpykTypa I_IMacKa COCTOSIHWUSI PacnoNoXeHHbIX Aaree MHTErpaTopoB (CMm.
punoxexue 6-3)
45| SNVT_btu_f NvoEnergy lkan (Q) HakonneHHas 3Heprus
46 | SNVT_mass_f NvoMass1Plus T (M1+) Hakonn. Macca B 1 Tpy6. B nonoxuvrenbHom HanpaBneHuu
47 | SNVT_mass_f NvoMass2Plus T (M2+) Hakonn. Macca Bo 2 Tpy6. B nonoxurensHom HanpaeneHuu
48 | SNVT_mass_f NvoMass3Plus T (M3+) Hakonn. Macca B 3 Tpy6. B nonoxuvrenbHom HanpaBneHuu
49 | SNVT_mass_f NvoMass1Minus T (M1-) Hakonn. Macca B 1 Tpy6. B oTpuuaTensHOM HanpaBneHuu
50 | SNVT_mass_f NvoMass2Minus T (M2-) Hakonn. Macca Bo 2 Tpy6. B oTpuuaTensHOM HanpaBneHuu
51| SNVT_mass_f NvoMass3Minus T (M3-) Hakonn. Macca B 3 Tpy6. B oTpuuaTensHOM HanpaBneHun
52 | SNVT_vol_f NvoVol1 m3 (V1) HakonneHHbI 06beM B 1 Tpy6onpoBoae
53 | SNVT_vol_f NvoVol2 M3 (V2) HakonneHHbI 06beM Bo 2 TpybonpoBoae
54 | SNVT _vol_f NvoVol3 m3 (V3) HakonneHHbI 06beM B 3 Tpy6onpoBofe
55| SNVT_time_f NvoTimeEnergy c (TpQ) Bpems paboTbl MHTerpaTtopa Q
56 | SNVT_time_f NvoTimeMass1 c (TpM1) Bpems paboTbl MHTerpatopa M1
57 | SNVT_time_f NvoTimeMass2 c (TpM2) Bpems pa6oTbl MHTerpaTopa M2
58 | SNVT_time_f NvoTimeMass3 c (TpM3) Bpems paboTbl MHTerpatopa M3
59 | SNVT_time_f NvoTimeErr1Energy |c (Terr1Q) Bpems own6ku 1-ro Tuna nHterpatopa Q
60 | SNVT_time_f NvoTimeErr2Energy |c (Terr2Q) Bpems owmn6ku 2-ro Tna uHterpaTtopa Q
61| SNVT_time_f NvoTimeErr3Energy |c (Terr3Q) Bpems own6ku 3-ro Tna uHterpaTtopa Q
62 | SNVT_time_f NvoTimeErrdEnergy |c (Terr4Q) Bpems owmn6ku 4-ro Tuna nHterpaTopa Q
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Ipunoxcenue 6-1 Macka cocmosnus annapamuvix cpeocme MKTC

typedef struct {

unsigned bit0
unsigned bit1
unsigned bit2

// Owmbka CRC LWTaTHOM Mporpammsbl ocHoBHoro MK MI
// Owmnbka RAM ocHoBHoro MK MI
I/l Owmbka CRC 3arpysumnka ocHoBHoro MK MI

unsigned bit3 I/l Pe3eps
unsigned bit4 I/l PesepB
unsigned bit5 I/l Pe3eps
unsigned bit6 I/l Pe3eps
unsigned bit7 I/l Pe3epB

unsigned bit8

unsigned bit9

unsigned bit10
unsigned bit11
unsigned bit12
unsigned bit13
unsigned bit14

/I CocT. nepekntoyvartens NoBepuUTens: 0-Bkn, 1-BbIKN
/I CocT. nepekn. MOHTaXXHOM opraHu3sauuu: 0-Bkn, 1-BbIKN
Il Coct. aBepu1 (CB MKTC): 1 - oTkpbITa, 0 - 3aKkpbiTa

I/l CocT. ABepu2 (KoMHaTbl): 1 - OTKpbITA, 0 - 3aKpbITa

I/l CocT. nuTaHua 1-ro kaHana: 0 - Hopma, 1 - neperpyska
Il CocT. nuTaHuA 2-ro kaHana: 0 - HopMma, 1 - neperpyska
Il 3anpoc RS232 B rHe3pe CB: 0 - HeT, 1 - ecTb

[ QL WK N (UK WS (K WU (I (UK QI (K QU QK T Qs Qe

unsigned bit15 I/l Pe3eps
unsigned bit16 I/l Pe3eps
unsigned bit63 : 1; I/l Pe3epB

} SNVT_state_64;
HDUJZO()!CQHUE 6-2 Bo3mooicHbie 3Hayenus. Kood COCMOSHUSL NPUHAMO20 napavempa

3HaueHus, ycTaHaBNIMBaeMble B U3MepuUTerbHOM Moayre:

0 — 6e3 oWwnoKHU;

1 — MeHblle AONYCTMMOro MUHUMYMa;

2 — 6onblue AONYCTUMOro MakKCUMyMa;

3 - BbIxop 3a gonyck npu pesepce (Tonbko ans GV);

4 — 3aliKan u3mMepuUTeNbLHOro CUrHana;

5 — nycTas Tpy6a (Tonbko ansa GV);

6 — 3alKan onopHOro KaHana;

7 — curHan onopHoOro KaHana MeHbLle MMHUMarbHOro;

8 — nepekoc B ONOPHOM KaHarne;

255 — oTCYTCTBYT AaHHble (He NoaKno4YeH/He HaCTPOeH KaHan)

3HaueHus, ycTaHaBnMBaemMble B cucteMHoM 6noke MKTC:

14 — nporpaMmmupyemMoe 3HaueHue;

15 — oTCcyTCTBME AAHHbIX (KaHaN He HAaCTPOEH);

16 — owmbka cBa3m ¢ UM (owmbka n3m. kaHana);

17 — oTcyrcTBME cBA3n ¢ UM;

18 — owmbka npu nepepaye B UM;

19 — owmbGka npu npueme ns UM;

33 —owmnbka W < 0;

34 — owmnbka dt < min;

49 - BbIxoA 3a AMana3oH KaHana AaBneHust;

50 — BbIXOA 3a AMana3oH KaHana TemneparTypbl;

51 — BbIXOA 3a AMana3oH KaHana pacxopna;

52 — oTKka3 kaHana gaBrneHus;

53 — oTKa3 KaHana Temneparypbl;

54 — oTka3 KaHana pacxopaa;

Tpunoorcenue 6-3 Macka cocmosanus uHme2pamopos

typedef struct { // Macka cocTosiHusi UHTerpaTopoB - 2 6anTa
/I =0 - HakannuBaeTcs, =1 - ocTaHOBNEH

unsigned bit0 ; I/ rpynna owmnGku BbluucneHus Q
unsigned bit1 I/ rpynna owmnGku BbluucneHus Q
unsigned bit2 Il cocTosiHMe cyeTa MHTerpaTopa Q
unsigned bit3 I/l Pe3eps

unsigned bit4 I/l Pe3eps

Il cocTosiHMe cyeTa uHTerpatopa M3
I/l cocTosiHMe cyeTa MHTerpaTtopa M2
Il cocTosiHMe cyeTa uHTerpaTtopa M1

unsigned bit5
unsigned bit6
unsigned bit7

[ R QK NI QK (U QPSS (UK WS () QS QK QK QS Qi Qe

unsigned bit8 I/l Pe3eps
unsigned bit9 I/l Pe3eps
unsigned bit10 I/l Pe3eps
unsigned bit11 I/l Pe3epB
unsigned bit12 I/l Pe3eps
unsigned bit13 I/l Pe3eps
unsigned bit14 I/l Pe3epB
unsigned bit15 I/l Pe3eps

} SNVT_state;

F'pynna owun6kn Bblumcnenus Q (bit6-bit7):
1 - BbIXOA 3a AMana3oH kaHana pacxopaa;
2 - BbIX0OA 3a AMana3oH KaHarna TemnepaTypbl Unu AaBneHus;
3 - owmbka W < 0 unu owmbka dt < min
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7. PykoBOICTBO IO IKCILIyaTAIIUM IUIAThI TOKOBBIX BbIx010B MKTC (II'TB)

7.1. HazHayeHHe IJIATHI TOKOBBIX BHIX0/10B

[TnaTta TokoBbIx BeIx00B (IITB) sBasiercs mnaroit pacmupenus (I1P) remnocuerunka MKTC. Ona
npelHa3HaueHa JJid BBIJAYM BHEIIHEMY MOTPEOUTEN0 OT OJHOTO JO YeThIpeX 3HAUEHUN TEKYLIUX
u3MepsieMbIx napamerpoB Terocd€éTunka MKTC B Buzie CTaHIApTHBIX CUTHAJIOB TOKOBBIX BBIXOJOB C
muamazonamu 0-5, 0-20 mam 4-20 MA.

[Tnara BeimyckaeTcst B yeTslpex momudukanusax: [1TB-1, [ITB-2, IITB-3 u IITB-4. Iludpa B ee
HA3BaHUM YKa3bIBa€T MAaKCHMaJbHOE KOJMYECTBO TOKOBBIX BBIXOJHBIX CHTHAJIOB BbIpaOaThIBAEMbIX
I1aTOM.

7.2. YcranoBka IITB B cucremusblii 0,10k MKTC

Ilepen ucnonb3zoBanueM IITB BHuMaTenpHO ocMmoTpute ee. I[lnaTta He AOKHA UMETh BHUJIMMBIX
MEXaHHYECKUX MTOBPEKICHHIA.
« BeIKTOunTE IuTanue Cb MKTC;

« otkpoiite nBepiry Cb MKTC;

e 3aBeauTE Kabenu OT BHENTHUX YCTPOWCTB BHYTpPh OcHOBHOTO Oioka MKTC yepe3 repmMoBBOIbI B
HIDKHEHR 9acTH OCHOBHOI'O OJI0Ka;

o TOAKIIOUNTE KabeiaH BXOJOB BHELIHHX YCTPOHCTB K TOKOBBIM BBIXO/IaM Ha KJIEMMHBIX Oyokax X7
u X2 rnatet [ITB (em. Pucynok 7.1);

« ycranoBute [ITB B moboii cBoOomnbiii cmoT XS1-XS6 na marepunckoir miatre Cb MKTC,
YUUTBIBASA PACIOJIOKCHUEC HAIPABIAIOMICTO KJIHOYa HAa KPAaC€BOM pa3bEeMC ILIATHI (CM. PI/ICYHOK
1.1);

« 3adpukcupyiite IITB B xopnyce Cb MKTC oanum BuHTOM M3X6, BXOIAIIMM B KOMILJIEKT
IIOCTAaBKH I1JIAThI,

« 3akpoiute nepuy Cb MKTC;
« Briroyute nuranne Cb MKTC.
e HACTpOWTE MmapaMmeTpbl pabOThl HEOOXOIUMBIX TOKOBBIX BBIXOJ/IOB.

gnuww

Pucynoxk 7.1. KoHTaKkThl MOAKITIOUEHUS TOKOBBIX BbIX0/10B Ha [1TB.

[Tocne Bkmtouenuss Cb MKTC B MeHIO TemiocueTdyuka JOJHKEH MOSBUTHCS MYHKT «TOKOBBIE
BBIXO/BI». J[71s1 epexo/ia K JaHHOMY ITyHKTY MEHIO HE0OX0IMMO, HAXOSCh B HAYAJILHOM ITYHKTE MEHIO
MKTC, tpu pasza HakaTh KJIaBHIIY ‘‘CTpenka BieBo” (manee “«—). HacTpoiiKy MOXHO OCYIIECTBIISITh
KaK uepe3 MEHIO TeIIOCUeTIHKa, Tak U ¢ moMotnbto nporpammel MKTS EC config.exe.

7.3. Iloakrouyenue BHelITHUX Kaoeeld k Beixoaam II'TB

Cxema MOoJKIII0OUCHUS Harpy3KH K JTF000MY M3 TOKOBBIX BBIX0JI0B, TIpH padoTe [ITB co BcTpoeHHBIM
UCTOYHUKOM nuTaHus (+24 B), mokazana Ha pucyHke 7.2. Cxema MOJKIIOUEHUS Harpy3KH K JTI000MY U3
TOKOBBIX BBIXOJIOB, IpU paboTe C JOMOJHUTENbHBIM HCTOUYHUKOM MHTAHUS, MMOKa3aHa Ha pUCYHKe 7.3.
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[Tpu 5TOM HampsiKeHHEe MUTaHUS TOKOBOM 11eTy OyJIeT paBHO CyMMeE HalpsKeHUH MUTaHUs BHYTPEHHETO
uctounnka (+24 B) W [ONOJHUTENBHOrO MCTOYHUKA. JTa CymMMa HE JIOJDKHA MpeBblaTh 36 B.
[Toaxmouenue (PucyHok 7.3) mpumeHsieTcs pu OOJBIIUX JTMHAX JMHUM TOKOBOTO CHUTHAJA WU MPHU
OOJIBIIIOM 3HAYCHUH COTIPOTHBIICHUS HATPY3KU UCTIOTHUTEIILHOTO YCTPOHUCTBA.

UcnonHutenbHoe
npnTe YCTPOMCTBO
RHarp
+Unur & : |
| BoixN &

Pucynok 7.2 IloaxitoueHne UCIIOJHUTEIBHOTO YCTPOHCTBA K TOKOBOMY BBIXOTY.

UsHeLuH UcnonHuTenbHoe
ne nNTe 0..12B YCTPOWCTBO
- +
|_I |_| RHarp
+Unwur &
| BbixN &

Pucynok 7.3 IlonkitoueHre UCITOTHUTEIBLHOTO YCTPOUCTBA K TOKOBOMY BBIXOJ1y C UCITOJIb30BAaHUEM
JOIIOJITHUTCIIBbHOI'O BHEIIHETO NCTOYHUKA ITUTAHUS.

7.4. Paoorta ¢ menio IITB

[Mpuamune padotel ¢ Mmearo MKTC u HaBuramusi mo MeHIO MmoapoOHO omucaHbl B 1.9 yactu I
«PykoBoactBa no skcrryaranuu temocuerynka MKTCy». Bee nHactpoiiku IITB ocymectBistores u3
MeHI0 «TokoBbIe BBIX.>». CXxemMa MEHIO HAacTpOWKH IaThl TOKOBbIX BbIxogoB MKTC mpuBenena nHa
pucyHke 7.4.

lllpocMOTPp apXMBOB>
HacTpoiika Cui.BBIX>
CnN: TokxoBme BHX.>

«ESO}T

TOKOBEIZ BHIXOX : 1

«Enter»

4

TOKOBEHIM BHIXOX : 2 TOKOBEHIM BHXOL : 3 TOKOBEHIM BHXOX : 4

_Jfnan.Iemx, MA: d-dd
IBnXx oumbkyu, MA: ee
Homep VV: y
llapamMeTp: ccc PPPPP
ccc npm  d MA:XXXXX
ccc npu dd MA:yyyyy

Tekymee BHa4YeHMUe:
ccC MMMMM: zz.zz MA

_Jfnan.Iemx, MA: d-dd
IBnx oumbkyu, MA: ee
Homep VV: y
IlapaMeTp: ccc PPPPP
ccc npu  d MA:XXXXX
ccc npu dd MA:yyyyy

Tekywee BHaYeHME:

A
A 4

cCCC MMMMM: ZZ.zZzZ MA

A
A 4

_Jfnan.Iemx, MA: d-dd
IBnX oumbkyu, MA: ee
Homep VV: y

A
A 4

I[lapaMeTp: ccc PpPPPP
ccc npu  d MA:XXXXX
ccc npu dd MA:yyyyy
Tekywee BHaYeHME:

ccc mummMm: zz.zZzZ MA

_JAnan.Iemx, MA: d-dd
IBnXx oumbkyu, MA: ee
Homep VV: y
lapaMeTp: ccc PPPPP
ccc npu  d MA:XXXXX
ccc npu dd MA:yyyyy

Tekymee BHaYeHME:
cCCC MMMMM: ZZ.zZzZ MA

Pucynoxk 7.4 Cxema MeHI0 TOKOBBIX BbIx010B MKTC
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7.4.1. Ilepexox Kk MyHKTY MeHI0 « TOKOBbI€ BHIXOAbI>)

Jlyis mepexoia K JaHHOMY MYHKTY MEHIO HEOOXOIUMO, HaxXOJsCh B HAYAIbHOM IYHKTE MEHIO
MKTC, Ttpu pa3a HaxaTh Ha KiaBuily “«". Ha gucruiee mosiBUTCST MEHIO, HaYMHAIOLIEECS C MyHKTa
«IIpocmoTp apxuBOB>». 3aTeM HaxkaTh Ha kjaBuuly “Crpenka BHU3W (manee “|”) mo mepexona Kypcopa
(HIDKHEro Toj4epka B TEepBOM MO3UIMU CTPOKU) K MyHKTY «ToOKOBbIe BBIX.>». [l BXOAa B MEHIO
HAaCTPOMKHM TOKOBBIX BBIXOJIOB HaXkaTh Ha KjaBuily “Enter”, mociie 4ero JOJKHO TMOSIBUTHCS MEHIO
HAaCTPOMKHU MIEPBOTO TOKOBOTO BBIXO/A (HAIpuMep):

TOKOBHI BHXOX: 1
_fAnan.Iemx, MA: 4-20

Iepx oumBkm, MA: O
| Homep VYV¥:

7.4.2. Hauranus no menio IITB

MeHio mpencTaBiseT co0oil Habop CTONOLIOB MapaMeTpoB HACTPOHKM TOKOBBIX BBIXOJIOB.
Kaxnplii crosnber; COOTBETCTBYET OAHOMY TOKOBOMY BbIXody. IlepexitoueHue Mexay cTojaOLaMu
HACTPOEK TOKOBBIX BBIXOJIOB MPOM3BOAMUTCS HAXKAaTHUEM HA KJIaBHIIM “«—” U “—”. [Ipu 3TOM B BepxHel
CTPOKE MEHIO0 0TOOpa)xkaeTcsi HOMep TOKOBOI'O BBIXOJa, KOTOPOMY COOTBETCTBYET croyden. C momMouibo
KJIaBHII “|” U “1” BBIOEpUTE HYKHBI MapamMeTp HACTPAaUBaeMOT0 TOKOBOTO Bbixoza. IIpu 3ToM cTpoku
cTonlua napaMeTpoB OyayT MPOJBUTATHCA B HUXKHEM «OKHE» JUCIUIES, COCTOSIIEM M3 TPEX CTPOK, a
3aroJI0OBOK ¢ HOMEPOM HAaCTPanBaeMOI'0 TOKOBOTO BBIX0OJa Oy/IeT OcTaBaThbCs B BepXHel cTpoke. CTpenku
B IICPBOM MO3UIMM BTOPOM M YETBEPTOM CTPOK IUCIUIES YKa3bIBAlOT HA BO3MOYKHOCTH JBUKCHMS B
YKa3aHHOM HAIpPAaBJICHUH K HEBUIUMBIM B OKHE CTPOKaM HAcCTpPOUKH. [IoaHBIN cOCTaB CTPOK HACTPOUKH
OJIHOTO TOKOBOT'O BBIXO/1a CJICIYFOIINN:

TOKOBHI BHXOQX: X
_fAnan.Iemx, MA: d-dd
IBnx oumbBkKmu, MA: ee
Homep VV: Yy
NapaMeTp: ccc pPpPPPP
ccc npu d MA:XXXXX
ccc nmpu dd MA:yyyyy
Tekxymee BHaAYEeHHUE:
ccc muumMmM: zz.zZzZ MA

Pucynok 7.5 MeHto HacTpoiiku oHOoro TokoBoro Beixoga MKTC

X — HOMeEp HacTpauBaeMoro TOKOBOIO BbIX0Ja, X = 1...4

d-dd - mmamazon paGoTel TOKOBOTO BBIX0/a,0-5, 0-20 nmu 4-20 MA.

ee — TOK BBIJIaBAaeMbIil IIpH OIIMOKE U3MEPEHHI 3aJJaHHOTO MapaMeTpa, ee = 0, 6, 24 MA
y — HoMmep YV Hu3 KOTOporo 0epeTcst u3MepsieMblii mapameTp i BeiBoaa: y = 1...4

ccC  — Ha3BaHHE IapaMeTpa, Ui BBIBOAA B TOKOBOM BHUJIE BHIOMpAETCS M3 CIIUCKA!

Gvl, Gv2, Gv3, t1, t2, t3, P1, P2, P3, txB, PxB, Gm1l, Gm2, Gm3, W, ta, Pa

pa3MepHOCTb BEIOPAaHHOTO JUIs BBIBO/IA [TapaMeTpa

ppppp = M3/4, °C, ara, T/4..... ['xn1/q

XXXXX — 3Ha4eHHe BBIOPAHHOTO MapameTpa ccC IMPU HUKHEM Mpelesie quarna3oHa TOKOBOTO BBIXOJA:

PPPPP

d MA

VYYyy — 3HadeHHe BHIOpAHHOTO TapaMeTpa CCC MPH BEPXHEM MpeJelie AUana3oHa TOKOBOTO BBIXOA:
dd MA

WUUUU — WHAUKAIS TeKYIIero 3HAYeHHUS BRIOPAHHOTO U3MEPSIEMOTO0 mapamMeTpa ccc.

77.7Z — WHJAWKAIUS 3HAYCHUS BBIBOJIMMOTO TOKA JUISl HU3MEPSEMOT0 ImapamMeTpa ccc ,

COOTBETCTBYIOIIETO TEKYIIIUM HaCTPOHKAM.
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7.4.3. Hacrpoiika napaMeTpoB TOKOBOro Bbixoaa u3 menio I1'TB.

Ilepen HacTpolikOll mapaMeTpOB YCTaHOBUTE Ha Iulare nepembluky XP1, paspemaromryro

COXpaHEHHE HACTPOEK B dHEproHe3aBucumMyto namath [ITB (cm. PucyHok 7.6, ykazaHo cTpenkoi).

%2 %1
i ZZZZ RZIZ1Z)
— ou
=Lz
F = F O FFE
=T X = X =T K = X
C O C &= C o C T
DS S R g 6 & D 2 R Ry e a]
T IR B R | R |
C:]T: na7 ﬁ
 —
0
—
Oﬂ

Pucynok 7.6 Pacniono)xeHne nepeMbluKy pa3perieHns coxpanenust Hactpoek [1TB.

Haxomsich B cTONOIIE MEHIO TOKOBOTO BBIXOAQ, HACTPOWTE [JII HETO PEXKUMBI PabOTBI W

napaMmeTpsl Jis [lepecueTa U3MepsieMoi BEJTMUMHBI B BBIXOJIHOM TOK. IlepeMenienne kypcopa no cTpokam
OCYILIECTBISAETCS HAXKaTUEM Ha KJaBuIl “|” u “1”. BXxoa B pexuM peAakTHpOBaHUs NapaMeTpa TEKYIIen
CTPOKHU OCYIIECTBIISIETCSl HAXkaTheM Ha KiaBuily "Enter". Beixon u3 pexxuma pe1akTUpOoBaHUS apaMeTpa
TEKYIIEH CTPOKHU C COXPAaHEHHEM BBEJAECHHOI'O 3HAYECHHS OCYILECTBIISIETCS HaXKaTuem Ha kiasuiny "Enter”.
Brixon U3 pexuMa pelakTUpOBaHMS IMapaMeTpa TEeKyIel CTpOKH 0e3 COXpaHEeHUs! BBEICHHOTO 3HAUEHUs
OCYIIECTBIISIETCS HaXKaTheM Ha kiapuiry "Esc” (ocTaeTcst 3HaueHne, KOTOpoe OBLIIO 10 peTaKTHPOBAHMS ).

1.

B nynkte meHio " Jmuan.IBmx, MA:", ¢ IOMOIIBIO KJIaBUII “|” U “1” BBIOEpUTE HEOOXOIMMBIHA
JUana3oH paboTel TOKOBOTO Bhixoaa: “0-57, “0-20 umu “4-20” MA.

Hanpumep, " Ouan. IBsx, 4-20MA:".

B mynkTe MeHio " IBBIX oumBkmM, MA:'", C MOMOIIBIO KIAaBHII “|” 1 “1” BhIOEpUTE 3HAUCHUE TOKA
(07, “6” umm “24” MA), KOTOpBIi OyJeT BbIgaBaThcsd B clydae OIIMOKH W3MEPEHUsS BEIMYMHBI
(BBeIeHHOM B 1. 4) WJIM BBIXOJIE 3a AMANa30H (BBEJACHHBIN B 1. 5 U 6).

Hampumep, " IBpix omm6xm, MA: 24MA".
B nyHkre meHio " Homep VYVY:", ¢ moMompio HUGPOBBIX KIABUII BBEIUTE HOMEP OJHOTO U3

3aJIaHHBIX B TEIUIOCUeTYMKe y3i0B ydera (oT 1 mo 4), mns xoToporo nanee OyaeT BBIOpaH
U3MEPSIEMBIiA TapaMeTp sl IpeoOpa3oBaHuUs B TOK.

Hanpumep " Homep YV: 1"

B nynkre menro " MapaMeTp:", ¢ MOMOIIBIO KiIaBum “|” u “1” BeIOGpUTE M3MEPSEMBIN TTapamMeTp
nns BeiBoma (Gvl, Gv2, Gv3, tl, t2, t3, P1, P2, P3, txB, PxB, Gml, Gm2, Gm3, W, ta, Pa).
Pa3mepHOCTh H3MepseMOro napameTpa HHAUIUPYETCS aBTOMAaTHYECKU CIIpaBa OT €ro UMEHH.
Hanpumep " NapameTp: Gvl /4"

B nynkre meHio " ccc mpm  d MA:" (rae ccc — BBEACHHOE B 1. 4 UM napameTpa, a d — HKHU

mpeen BBEIEHHOrO B M. | quama3oHa BBIXOJHOTO TOKA), C MTOMOIMIbIO MU(POBBIX KIIABUII BBEIUTE
3Ha4YeHHe MapamMeTpa ccc, KOTOPOMY COOTBETCTBYET HUKHUI Mpees Auana3oHa BRIXOJIHOTO TOKA.
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Hanpumep " Gvl mpm 4 MA:0.000", 3T0 03Hauvaer, yto npu pacxone 0 M°/4 BBIXOIHOMN TOK
Oyner paBeH 4 MA.

6. B nynkre meHi0 " ccc mpm dd MA:" (rae ccc — BBEJIEHHOE B I1. 4 uMs napamerpa, a dd — BepxHuit
npezieNl BBEJCHHOTO B M. | aMana3oHa BBIXOAHOTO TOKAa), C IOMOIIBIO0 HU(POBBIX KIABHUII BBEIUTE
3HaYEHHE TTapaMeTpa cCC, KOTOPOMY COOTBETCTBYET BEpXHUH Mpees JUana3oHa BEIXOHOTO TOKA.

Hampumep " Gvl mpm 20 MA:40.00", 5T0 03Hayaer, yTo npu pacxone 40 M’/4 BBIXOJTHO# TOK
oyner 20 MA.

[Ipn npaBUIIBHO BBEJCHHBIX HACTPOHKAX W HOPMATBHO M3MEPSIEMOM B 3TOT MOMEHT MapaMeTpe B
HIDKHEH CTpOKe MEHI0 OyJeT OToOpakaThCsl 3HAueHHE MapaMeTpa M COOTBETCTBYIOIIMH €My TOK.
Hampumep "Gvl 32.50: 17.00 mA:"

ﬂJ’IH OCTAJIBHBIX HMCIIOJB3YEMBIX TOKOBBIX BBIXOOOB ITOBTOPUTE BCC BBINICYKA3aHHBIC ,HGfICTBPIH 1o

b

UX HAaCTPOUKE Mepexo/si B COOTBETCTBYIOIIUE UM CTOJIOIBI C IIOMOIIBIO HA KIABHII “‘«—” MM “—”.

i coxpaHeHMsi BceX BBeJCHHBIX HACTpPOeK B JHeproHedasucumou mnamaru IITB
He00xoaumMo BoliiTH 13 MeHI0 [ITB B MeHI0 TenjiocueT4uKa, HaKaB KiIaBuiy "Esc" HECKONIBbKO pa3 g0
MOSIBJICHUSI OKHA MEHIO TeTUIOCYETUHNKA, HAUMHAIOIIETOCs ¢ MyHKTa «II[pocMOTp apXuBOB>Y.

Ilocne oxoHYaHMs HACTPOMKHM NapameTpoB cHuUMHUTE nepeMmbluky XP1 (cm. Pucynok 7.6) s

MPEeIOTBpAIIEHUST U3MEHEHHSI HACTPOEK BO BpeMsl IKCIUTyaTaIluu (MOYKHO OCTaBUTh MEPEMBIUKY HAJIETON
Ha OJIMH U3 IITHIPHKOB).

7.4.4. Hacrtpoiika mnapaMeTpoB TOKOBOI'0 BbIX0/1a ¢ IOMOIIbI0 KOMIILIOTEPA.

Hacrtpoiika mapamerpoB ocymiectBisiercs ¢ nomouisio nporpammsl MKTC EC config.exe u
pabotaet ¢ mo06sMu Bepcusimu 110 MKTC.

Jlnist HacTpOIKM MapamMeTpoB IUIAThl TOKOBBIX BBIXO0B C KOMIIBIOTEpAa HEOOXOIUMO:

e noaKIIOYUTH cucTeMHBIN 0710k MKTC k KOMIbroTEpY Yepe3 HyJIb-MOJAEMHBIN Ka0elb

® YVYCTAaHOBUTH Ha TIulaTe nepeMmbluky XPl, pazpemaromyto coxpaHeHHE HACTPOEK B

sHeproHe3aBrucumyto namste [ITB

[Tpu mepBOM 3arycke nporpaMmMbl HEOOXOIUMO HACTPOUTH MapaMeTPhl CBA3H C CUCTEMHBIM

6s1okoM (Hactpoutb COM mopr). 11 5TOTO B MEHIO MpOorpaMMbl BEIOpaTh «llapameTpsl cBSI3M»:

-0 -
I‘Ml‘l Hachouxa NnAaThl TOKOBbIE BLX0OA0E

MNeperecTTe
X 3akpumb Alt+F4

MNapameTpel CEAZM

About METC_EC_config...

| —

[TosBUTCS OKHO HACTPOEK:

HacTpoliki napameTpos cEASM |

" Cepsep: [LOCALMACHINE ~f[comi -]
| | G El
Cancel | Ok I

|1152DD 'I

ITo ymomyanuio mporpamma HacTpoeHa Ha padoty o nopty COM1 Ha ckopoctu 115200 x6wur.

Cnenarb HacTpoiiku, HaxaTh “OK”.

Ecnu Bce mMOKIIIOYEHHMs CHAETAaHbl MPAaBHIBHO, TO TpPOrpaMMa cCpa3y CUYUTAaeT M OTOOpa3uT
HACTPOMKH U3 IJIATHl TOKOBBIX BBIXOIOB.
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“fih HacTpofika NAaTs TOKOBLIX BLIXONOB x|
MnaTa TokoBex Bekonos M2 1 Onepadmm
Hactpaiku 3arpysute Mz dalina |
T okoBbIN Beioa; I'I 'I H CoxpaHiTe & daii |
NuanazoH (B, b, |4 -20 'I
B Cumars ws nnate
|Bbis OWMGKM, 24 - |

B 3anucars & noary

Harmep Y4 |1 'I

I'IapaME'rp: Gl - TE—'KHLL[HE FHa4Y2HHA N0 K.aHanak
Gyl=40.00 [=20.00 rd,

Gl npu 4 pad, IE'-D )
Gw2=16.00 [=9.12 ma,

Gl npu 20 mé, 200 Gv1=32.00: 1=14.24 M

Gva=25.00: [=12.00 md

Beison

[0 Yr0NYEHHID 307 TEKYWEND EEIX00E |

M yr4oI4aHKID ANA BCER BEMOLOE

14:48:47  Hafgena nnara Tokoeex seisogoe M 1 |
=l
[LOCAL MACHINE [1] [23% /1 ﬂ.|8: B2/ R 1178 [METC: M=1 [v.01.30

Pucynok 7.7 Buga oxna nporpammsel MKTS EC_config.exe.

B oxne “Texkymme 3HaYeHHs MO KaHajgaM~ OyIyT €XKECEKYHIHO OOHOBIATHCS 3HAYCHHS I10
HAaCTPOCHHBIM KaHaJIaM TCIUIOCYCTYHMKA W COOTBCTCTBYIOIIHMEC UM 3HAYCHHA TOKOB IUIATBI TOKOBBIX
BBIXO/IOB.

Ecmu MOAKIIFIOYCHHUEC KOMIIBKOTEPAa C CUCTCMHBIM 6.IIOKOM BBITIOJTHCHO HCHPAaBUJIbHO, TO B OKHC
nosiBuTcs cooomenue “Ommoka: MKTC He Hatinen™:

|13:03:22 Duwwéka: METC He Hafaen. |

=
[[OCALMACHINE (1) [0% /71 @M[S 567 R 0 [MKTC e navaen |

Coobmenne “OmmOKa: miaTta TOKOBBIX BBIXOJIOB HE HaWJeHA” TMOSBHUTCS B TOM Ciydae, €Ciu
CBA3b KOMHBIOTepa C CUCTCMHBIM 6JIOKOM H0pMaJIbHa$I, HO 11J1IaTa TOKOBBIX BBIXOJOB HEC IMOAKJIKOUYCHA UJIU

He pabotaer. [Ipu 3TOM mMHDOpPMaIUI O CHCTEMHOM OJIOKE OTOOpa)kaeTcs BHU3Y, B CTPOKE COCTOSTHUS:
“MKTC: Nel13 v02.34”.

14:22:33  Dwwmbka: NAaTa TOKOBEIX BEIXOA0E HE HalaeHa. |

=
[LOCALMACHIME (1) [0% /1 @B[5: 344 /R: 256 [MKTC: Net [.01.30

Hactpoiika napametpos:

1. BriOepute B BEpXHEH CTPOKE HOMEP HEOOXOIUMOTO TOKOBOTO BBIXO/IA.

2. Beibepure pexkuMbl pabOThI TOKOBOTO BBIXOJA, HAXHMash Ha CTPEIKHA BBIMAJAIONUX CTPOK
(anasiormuHo yHKTaM 1...4 paznena 7.4.3).

3. BmeauTte HEOOXOMUMBIN qUATIA30H MPEOOPa30BaHMs (AHAJIOTHYHO IMyHKTaM S5 U 6 pa3aena 7.4.3).

4. HaxMmure KHONKY «3amucarth B IUIATy» B OKHE MNpPOrpaMMbl. 3alKCh OCYIIECTBISETCS Ui BCEX
TOKOBBIX BBIXO/JIOB, T.C. MOKHO CHAa4aJla HACTPOUTH BCC BBIXOHbI, 4 ITIOTOM OJIMH pa3 3alinucCaThb.
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[Tpu npaBUJILHO BBEJIEHHBIX HACTPOHKAaX U HOPMAJIbHO U3MEPSIEMOM B ATOT MOMEHT MapaMeTpe B
okHe «Tekyrre 3HaueHUs 10 KaHajgamy» OyJeT 0ToOpaxaThCsi 3HAUCHHE MapaMeTpa U COOTBETCTBYIOIIHIA
€My TOK JIJII HACTPOEHHOT0 TOKOBOro Bbixona. Hanmpumep, " Gv1=32.50: [=17.00 MA".

[Tocne oxoHYaHHWS HACTPOWKH TapamMeTpoB cHUMHUTE Tepembruky XP1 (cM. Pucynok 7.6) mis
nmpeaoTBpaicHud U3MCHCHHA HACTPOCK BO BPEMA OKCILTyaTalluu.
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8. PykoBoactBo no s3xcmiyaranuu miaarbsi GSM moagema IICM-300

8.1. Ha3Hauenue

[Tmara GSM wmonema IICM-300 mpennasHaueHa JUisi obOecrieueHUs OECHpPOBOJHOM CBSI3U C
terocueTynkoM MKTC, Haxoasmmmcst B 30HE TMOKPBITHS KaKOH-THOO CeTH COTOBOM CBSI3W CTaHIapTa
GSM. Csa3b ¢ ynanenHsiM TemocueTdnkoM MKTC ycranaBinuBaeTcss yepe3 MOJAEMHOE COEIUHEHHE,
MIPH DTOM JUCIIETYEPCKUI MYHKT JOJKEH OBITh 000PY/I0BaH JOMOTHUTENHHO BHEITHUM GSM-MoaemMoM.

Takoii crioco6 cBsi3u ¢ ynaneHHbIM TeriocueTynkoM MKTC no3Bossier oprannzoBaTh HaCTPOHKY
€ro IMapaMeTpoB, KOHTPOJIb €ro COCTOSHUSI W CYUTBHIBAHWE apXWUBHBIX JAHHBIX TEIJIOydeTa C
MUHUMAaJIbHBIMU HAKJIaIHBIMU PACXOJdaMH.

[Tnata GSM moxema IICM-300 usrotoBinena Ha 06aze GSM-moxyns SIM300Z wm SIM900B.
[onpobnoe onmucanne GSM-monyns SIM300Z uwnmu SIM900B u ero xapakTepuCTHK MOKHO HATH Ha
BeO-caiiTe MPOU3BOAMUTEIIS TOTO MOIYJISI: WWW.Sim.com.

Jnst ucnonb3oBanus wiatel GSM MojemMa HeoOXOAMMO JOTOIHUTENBHO nprodpectn  SIM-kapTy
cotoBoro omeparopa crangapra GSM ¢ TapudHBIM TUTAaHOM, TOJIJEPKHBAIOIIAM YCIYTY Tepeaadn
JaHHBIX Yepe3 MOJEMHOE COeIWHEHUE (BO3MOXKHO, MOTPeOyeTcs MOAKIIOYHTH 3Ty YCIYTY Tepen
HavyayioM ucnois3oBanus SIM-kaptel B mate GSM mozema). Ilepen wmcnons3oBanuem SIM-kapThel B
I[ICM-300 HeoOXxoaumo OTKIHOYUThL Ha Hedl PIN-kox. JIJis 3TOro MOXKHO BOCIOJIB30BAaThCS OOBIYHBIM
COTOBBIM TeJIEHOHOM.

8.2. CocraB kommiekra nocrasku [ICM-300

B coctaB kommekra nocraBku miaTel [ICM-300 BXoasT ciaenyromme KOMIIOHEHTHI:

- rutata Ha 6a3e GSM-moayns SIM300Z unu SIM900B,;

- AaHTEHHBIN NMEePEXOIHUK J1JIsl oAKII0YeHUs BHelHed GSM-antennsl k GSM-Moyiio;
- BHemHAS GSM-aHTeHHa;

- BUHT M3x6;

8.3. YcranoBka IICM-300 B cucremublii 0,10k MKTC

Ilepen wucnonszoBanuem IICM-300 BHuMMarenbHO ocmoTpure ee. llimata He 1nokHA HMMEThH
BUJMMBIX MEXaHMUECKUX MOBPEXKICHUH.

[Tepen ycranoBkoit [ICM-300 B cuctemusiii 6510k (Cb) MKTC BeImOTHUTE CIEAYIONINE TIEHCTBUS:

- otkimounte PIN-konm Ha SIM-kapre, kotopast Oyaer ucnoib3oBaThesi B [ICM-300. Jlnst sToro
MOYKHO BOCIIOJIb30BAThCSI OOBIYHBIM COTOBBIM TEJIE(HOHOM.

- TIpOBEpbTE, MOJJAEPKUBAET U TapuHbIKA MmaH SIM-kapTel yciyry mnepenadd JaHHBIX depe3
MoJieMHOe coeanHenue. Ecnu takas ycimyra TpeOyeT npeaBapUuTeaIbHOrO MOAKIIOYSHHUS, TOIKIIOUNUTE ee
(uepe3 aOOHEHTCKYIO CTyK0y orepaTopa COTOBOM cBsi3u i HTepHET);

- ycranoBute SIM-kapTy B npeHa3Ha4YEHHbIH U1 Hee aepxatens Ha IICM-300;

- monkitounTe aHTeHHbId mnepexomHuk K I[ICM-300 depe3 COOTBETCTBYIOIIMH pa3beM,
pacrosiokeHHbIN ¢ 00paTHOM cTropoHbl GSM-MOyIs, YCTAHOBJIEHHOTO Ha IIJIaTe;

- BCTaBbTE pe3b00BOIl pazbem BHemIHe GSM-aHTEHHBI Yepe3 repMOBBOJ], PACIIOJIIOKEHHBIA Ha
HmwkHer creake Cb MKTC, Takum o0pazoM, 4ToObl pe3p00BOM pa3beM OKa3aliCs BHYTPU CHUCTEMHOTO
O1oKa.

[Tnata GSM wmogema IICM-300 ycranaBmuBaercsi B JH000W CcBOOOAHBIN cioT XS1-XS6
MaTepuHCcKo# Tiatel cuctemHoro 61oka MKTC (cm. Pucynok 1.1).

Jns yeranoBku [ICM-300 B cuctemusiii 6110k MKTC BBITOTHUTE ClIEIyIONTNE ACHCTBUSA:

- Beikirounte nutanue Cb MKTC;

- otkpoiite nepeaHioro neepiry Cb MKTC;

- ycranoBute [ICM-300 B mo6oit cBoOomubii ciot XS1-XS6 na MIT Cb MKTC, yuutsiBas
PacIoIOKEHUE HAITPABJISIONIETO KIIF0Ya Ha KPaeBOM pa3beMe IUIaTHI;
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- 3apuxcupyiite [ICM-300 B kopnyce Cb MKTC BuaTOM M3X6, BXOASIIMM B KOMILIEKT ITOCTABKU
TJ1aThl;

- TIPUKPYTHUTE pe3bO0BON pa3zbeM BHemHed GSM-aHTEHHBI K COOTBETCTBYIONIEMY pPE3bOOBOMY
pazbeMy aHTEHHOTO NTEPEXOIHHKA;

- pAcMoNIOKUTE MOMYyYUBIIMICS OOl kaOenb BHENIHEW aHTEHHbI U AHTEHHOTO IEPEeXOJHUKa
BHyTpu kopnyca Cb MKTC Ttakum 00pa3zom, uTOOBI METAJJIMUECKHE YacTH pPe3bOOBOro paszbema,
coeMHAIoIIEro ux, He kacanuch koprnyca Cb MKTC, a takxe marepunckoi miatel Cb MKTC u gpyrux
IUIaT pacIIupeHus, ycraHoBieHHbIX B kopnyc Cb MKTC, u ux MetaquiMueckux 4acrei;

- 3akpoiite nepeanioro aepuy Cb MKTC;

- Brimounte nuranue Cb MKTC.

8.4. Unpukauus ¢pynkunonnposanusa [ICM-300

Jst mapukanuu  pyakuuonupoBanus [ICM-300 npegHa3HaueHbl 3 yCTaHOBIICGHHBIX Ha ILIATe
cBeroanona: KpacHeri cBeroamon HL1, xenteiii ceetommon HL2 wm 3emensrit cBerogmonm HL3 (cm.
Pucynoxk 8.1). Unaukamys B HOpMaJIbHOM peXHMe paOdOTHI BhIJIENIEHA JJaJiee SKUPHBIM IIPU(TOM.

Kpacusbiit ceeroguon HL1 wHauumpyer cOCTOSIHME BBIOJIHEHUS MPOTPAMMBI MUKPOIIPOIIECCOPOM
DDI1 (cm. Pucynok 8.1). [locne BkitoueHust nmutanus kpacHblii cBeroauon HL1 oroOpakaer mporeccs
MPOUCXOSIINE BO BpeMsi cCTapTa MporpaMMbl U 3aropaercs Ha BpeMs IEepBOHAYAIBHOTO OOMeHa
JAHHBIMU C MOJYJIEM MoOJeMa U JPYrUMHU YCTAaHOBIIEHHBIMHU IUIaTaMH pacuiupeHus. Bo Bpems may3
MEXIy OOMeHaMM CBETOAMO racHeT. Ecii Bo BpeMs cTapTa mporpaMMbl MPOU30UIAET COOM, TO KPACHBIN
ceerognoa HL1 Oyzmer MOCTOSIHHO TOpeTh, €CIM CTapT 3aBEPLIUTCS YCIENIHO, TO CBETOIMOJ] HAYHET
MUTaTh CJIEAYIOIUM 00pa3oMm:

— Ipu HOpMalbHOU pabote miatbl KpacHblil cBeroauoa HL1 3aropaercs Ha 100 MuiMceKkyHa ¢

NMepUoAoM 3 CEKyH/bI;

— Tpu OTCYTCTBHU oOMeHa ¢ moxyinem moxaema SIM300 wumu SIM900 xpacHsii cBerommon HL1
3aropaercs Ha 100 Munmucekyna ¢ nepuoaom 0,5 CeKyHIbI.

ITonck ceTu cOTOBOI CBS3M HAUHETCS cpa3y nocie BKIodeHUs: GSM-Moayss, IpU 3TOM KEJThIN
ceeroaron HL2 (cm. Pucynok 8.1) Muraet mpuMepHO OJIMH pa3 B CEKyHIY.

Yepes HekoTOpoe BpeMsi, Tpedyromeecss GSM-Monyiio Ui MOMCKa M PETHCTPALIMU B CETH COTOBOM
CBSI3W, YaCTOTa MHUTaHHA KeJTOro cBeroguoga HL2 ymenwimurcs, 1 oH OyaeT Muratb oauH pa3 B 3
CeKYH/bI. DTO CBUJETEILCTBYET O TOM, uTo miara GSM monema IICM-300 ucnpaBHa u roToBa K padore.
Ecnu nmepuon mwuranus xenroro ceronuoma HL2 ocrancs paBHbiM 0,5 cexyHA, 3TO, Kak MpaBUIIoO,
CBUJIETENILCTBYET O HEJJOCTATOYHOM CHTHAJIe, HEUCIPABHOCTH aHTEeHHBI Ui SIM-KapThl.

Yepes Heckoapko cekyHAa nocie BkiatoueHus nutanus Cb MKTC nosikeH 3aroperbcsi U roperb
noctosiiHo 3ejenblii cBeroauonx HL3 (cm. Pucynok 8.1), uyto roBoput o BkiItoueHuun GSM-momyns,
YCTAaHOBJIEHHOIO0 Ha Iulare. B mportuBHOM ciydae 1uata GSM mozema IICM-300 HeucnpaBHa M
HY>KJaeTCsl B IPOBEPKE U COOTBETCTBYIOIIEM PEMOHTE.
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Pucynok 8.1 Buemnnii Bua minatel GSM mozaema.

8.5. CumuTbIBaHHE apPXMBHBIX JAHHBIX TEMJIOyYeTa ¢ yAaJeHHOT 0
TemocueTunka MKTC

Jlns obecnieyeHust OGECIPOBOAHOM CBSA3M JUCHETYEPCKOrO MYHKTA C YAAJICHHBIM TEIUIOCUETUYUKOM
MKTC xommbploTep Ha IUCHETYEPCKOM ITyHKTE JOJDKEH OBITh 00OpyaoBaH BHemHMM GSM-MomeMoM.
DTOT MOJIeM JOKEH OBITh MOAKIII0UEH K KommbloTepy depe3 COM-nopt. Pekomenmanmu 1mo HacTpoiike
MoJieMa M3JI0KEHBI B JIOKyMeHTe «PykoBoacTBo mo cuuthiBaHuio apxuBoB n3 MKTC u pacnedarke
OTYETOBY», BXOJslieM B makeT mporpamM MktsDB, koTopbiii MOXHO ckadath ¢ BeO-caiita (Qupmbl
«UuTenmpubop»: www.intelpribor.ru.

Jns cuuThiBaHUA AapXMBHBIX JAHHBIX TeIioydyera ¢ yaajdeHHoro Ttemiocyetyuka MKTC
npeanasHaueHa nporpamma MktsLoad, koTopast Takxke BXOIuT B nakera nporpamm MktsDB.

[TogpoOHBIE WHCTPYKIIMU 1O HCHOJb30BaHUIO mporpammbl  MktsLoad comepkarcs B
BBIILICYIIOMAHYTOM JIOKyMeHTe «PykoBojacTBO 1o cuuthiBanuio apxuBoB u3 MKTC u pacnedarke
OTYETOB.
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9. PykoBOACTBO IO IKCILUIyaTAMM MOAYJisl mepeHoca nanubix (MIIJI)

9.1. Hasnauenmue

Mopynbs nepenoca ganubeix (MIIJ]) mpeana3zHaueH st cuuThiBaHus apxuBoB JaHHbIX MKTC u
MOCIEAYIOLIETO epeHoca UX Ha KOMITBIOTEP AUCIIETYEPCKOTO MYHKTA.

9.2. TexHMYeCKHE XapPAKTEPUCTHKHU

O6bém mamstu MITJ — 32 M6. OObeM apXWBOB JaHHBIX OfHOTO TeruiocdeTunka MKTC
cocraBiageT oT 0.52 MO mo 2.08 MO B 3aBHCHMOCTH OT KOJHMYECTBa 3adeiicTBOBaHHBIX YY. Takum
obpazom, B mamsaTh MITJ] MOryT OBITH 3amMcaHbl apXUBHI OT 15 10 61 TEMIOCUESTIYMKOB.

[lutanue ocCylecTBIsETCS OT OAHOTO TaJlbBAHUYECKOrO 3JIEMEHTa Tula AA C HOMHUHAJIBHBIM
HanpspkeHuem 1,2 ... 1,5 B.

12

OmmoOka (KpacHBIH ) @
Knure (kenThrit)

I'oToBo (3eeHBIN)

[ NONON |

[Tutranue (kpacHbIi)

U %

Pazrém COM-nopta

Pucynok 9.1. BHennuii BUJ1 MOy il IEpEHOCA TaHHBIX.

9.3. CuursiBanue ganHbix u3 MKTC B MII1/]

[Tepen cuntpiBanneM naHHBIX apxuBa u3 MKTC ybenutech, 4TO OTCYTCTBYET MUTAHUE CBETOAHOA
«I[IutaHuey», CUTHATU3UPYIONMIETO O MOHIMKEHHOM HAIpPsDKEHUHM NUTaHHS TaJbBAaHMYECKOTO 3JIEMEHTA.
[Tpu oOHapykeHUHU pa3psia TaTbBAHUIECKOTO AIIEMEHTa TPeOyeTCsl 3aMEHHUThH €T0.

st cunteiBanus naHHbIX apxuBa u3 MKTC B MIIJ] tpebyercs moaxmtounts MIIJ] k MKTC
OJIHUM U3 TIEPEUUCIICHHBIX CITIOCOOOB:

e monxmrounTh MIIJ] k BeIBeneHHOMY Ha TpaBylO0 OOKOBYIO CTeHKY cuctemHoro 6imoka MKTC
pazbpémy XP5 COM-nopra MKTC;

® TOJKIIOYMTH K BBIXOJHOMY pa3zbéMmy RS-232 mpeoOpaszoBarens unrepdeiica RS-485/RS-232 B
ciyuyae coenuHeHust Heckonbkux MKTC npu nomonu miar uarepdeiica RS-485;

[Tocne mnoacoemunenusi, MIIJ] HaumHaeT nouck mnoakmoY€HHbIX MKTC, 4uto wmHmummpyercs
JBOMHBIM MUTAHHUEM KENTOTO CBETOIMO/IA C TIEPUOIOM MPUOIU3UTEIBHO PaBHBIM OJHOU cekyHe. [locie
3aBEpIIECHUS] TPOLIEAYPHI TOMCKA HAYMHAETCSl CYUTBIBAHUE JAHHBIX C Kaxaoro noakiaouéHHoro MKTC,
YTO WHAMIMPYETCS OJWHAPHBIM MHUTAHHEM KEITOTO CBETOAMOAA C MEPUOAOM MPUOIH3UTEIIEHO PABHBIM
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OIHOUN cexkyHJe. BpeMsi cuuThiBaHUS JAHHBIX 3aBUCUT OT yCTaHOBJIEHHON B KaxkaoM MKTC ckopoctu
oomena. Ilpu ckopoctn oOmena 115200 Gox BpeMsi CUMTBHIBAHUS JAHHBIX MPUOJIM3UTENBHO paBHO 1.5
MHHYTHI Ha OJIUH y3€JI YUETA.

[To oxOHYaHWM CUMTBHIBAHUS JAHHBIX W 3alMCU UX B DHEPrOoHE3aBUCUMYIO mamsaTb MIIJL »enTerit
CBETOJIMO/I TIEPECTAET MUTATh.

[Tocne 3aBepiieHHs] CUMTHIBAHUS JAHHBIX MPOU3BOJUTCS CBETOAMOJIHAS WHJIUKAIUS pe3ysbTaTa.
Nunukanus 3aBucut ot Bepcuu 110, npommroro B MII/:

Hnoukauyusn pezyromama cuumuléanus oannwvix onsa eéepcuu I10 om 1.00 oo 1.09.

3aropeBHIMecs: CBETOAMOIbI OnucaHue pe3ynbTaTa CUUTHIBAHUS

3eéHbIi JlaHHbBIE yCIIENIHO cunTaHbl co BecexX HailaeHHbix MKTC

Hanusie U ¢ oqHoro MKTC He cumtanbl. [IpuunHON OMIMOKH MOXKET
OBITH TOTEPsl CBS3HM, JMOO OTCYTCTBHE CBOOOAHON (idII-MaMaTH B
Kpacusbrit MIIJI. Ecnum kpacHBI CBETOAMOM 3aropesicsi cpa3y IMOcCjie JIBOMHOTO
MUTaHUs KenToro, To Bo Bpems noucka MKTC noaxntouénubsix k MIT/]
He OBLIO HAMJIEHO HU OJTHOTO MpUOopa.

[Mpousonu OmMMOKA BO BpPEMsI CUMTBIBAHHS JAHHBIX C OJHOTO WITU
KpacHsrit + 3enensbiit Heckonbkux MKTC, a ¢ ocranbHbIX NPUOOPOB JaHHBIE YCIIEIIHO
CUHUTAHBI

Hnoukayusn pezynromama cuumuléanus 0annvix onsa eepcuu IO om 1.10 u cmapue.

3aropeBInecs: CBETOIMO/IbI Omnucanue pe3yabTaTa CUUTHIBAHHS
3enéHbIi Jlanuble ycnenrHo cuntanbl co Beex HanaeHHbix MKTC

[Tpowsomia omubka 3amucu Bo Quodm-namsate MII Bo Bpems
KpacHbprii CUMThIBaHUS AaHHbIX C¢ oxHoro uiau Heckoibkux MKTC. Ilpomecc

CUMTBIBAHMS JAHHBIX MPH 3TOM NPEKPAIIAETCS.
[Tponzonun OomMOKM BO BpeMsS CUMTHIBAHHS JAHHBIX C OJHOTO HIIU
Heckolbkux MKTC (Bo3moskHO HET cBsi3u co Bcemu MKTC).

I[TO MIIJ] ompenenus, 4TO HE XBaTaeT MaMATH ISl 3allUCH apXHUBa
KpacHblii + xenTelii naHHeIX Bo (umur-namsats MITJI. Tlpouecc cuuThIBaHUS JaHHBIX TNPU
9TOM MPEKPAIAETCS.

KpacHsrit + 3enensbiit

[locne 3aBeplieHHs CUUTHIBAHUS MJAHHBIX JUISI YMEHBIICHHUS SHEPromnoTpeOieHHsl CcleayeT
orkimounth MITJ[ ot ucrounuka nanueix (MKTC, unu npeoGpa3oBatens untepdeiica RS-485/RS-232).
Muranue CBETOAMOJA, CHUTHAIM3HPYIOLIErO O pas3psie TalbBaHUYECKOrO 3JIEMEHTa, B IIpouLecce
cunTbiBaHUs HaHHbIX apxuBa MKTC He okasbiBaeT BiusHUs Ha padoty MIL/I.

9.4. Nupuxanusa Ha guciviee Cb MKTC npu cuntbiBanuu 1annbix B MIIIL

Ecaun MITJl noxakmrouer toapko k omHomy MKTC, to mpomecc pa6otsl ¢ MIIJ] oToGpakaercs: Ha
mucruiee Cb MKTC (mpu 3ToM cBETOAMOHAS WHAUKAIIHS TaKKe padoTaer).

Ecau MITJl o6Hapy>xuBaeT Toapko ofauH noakmrou¢Hasii MKTC, To Ha aucruieit MKTC BeimaroTcst
COOOIIIEHUs O X0JIe 3arpy3KH U 00 OIMMOKaX, eCIM OHU BO3HUKAIOT.

Coo01enne o X0/ 3arpy3KHd BBITIISIAT CISAYIOIIMM 00pa3oMm:

BHellHee coobumeHue :
MO v (xx.xx) XIUTE!
YY xx CTP: xxxx
BanmcaHo XX .X%
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rje:

MO v (xx.xx)—Bepcus [10 MIT/;

YY xx — HOMED y3/1a yuéra, JaHHbIE 0 KOTOpOM 3anuckiBatroTca B MII/[ B HacTOSIIMIA MOMEHT;
CTP: XXXX — CTpaHHUIIa apXuBa JaHHBIX, KOTOpas 3anuckiBaeTcs B MII/] B HacTOSAINIT MOMEHT;
BanMcaHoO XX.X$% - KOJIMYECTBO 3anmucaHHoi naopmanuu B mamsath MITJl B mporieHTax.

Ecnu naHHBIE yCHEIIHO CUMTAHBI U 3allMCaHbl B dHeproHesasucumyoo namsate MIIJI, To na KK
MKTC Brimaércs cooOiieHue:

BHeEIIHee coobueHue :
SAIIMCAHO BA xx:xx
CBOE.IIAMATBL HA xx YVY
M3BJIEKUTE MIIJT

rue:

3ANMCAHO 3BA xx:xXX — BpeMs, B MUHYTaX U CEKyHJax, 32 KOTOpoe HH(popmMalus Obula cuuTaHa
n3 MKTC u 3anucana 8 MII/1;

CBOB.IIAMATE HA xx VYVY — coo0lleHHe O TOM, 4TO B CBOOOAHYI0 mamsatb MIIJ] mMoxHO
3amycaTh JaHHBIE O XX y37aX y4€ra.

Ecmu B MITJI HeqocTaTOYHO MaMSTH, TO BBIIAETCS COOOIIECHHE:

BHeEIlIHee cooGu:er—me:
HEJJOCTATOYHO IIAMSITHU
YIAJUTE W3 ML $AMIIE
[IPM TIOMOIM IIK

Ecnu Obumu c6ou nipu padote ¢ duent-namsaToio, ycranoBieHHoOH B MITJL, To Beigaéres cooluieHue:

BHeEIIHee coobmeHue :
OIIMEKA 3AIMNCU
B I[AMATH MIJ
[IOIIPOBYUTE EI[E PA3

Ecnu Obmu c6ou ipu oomene ganubiMu ¢ MKTC, Beiaérest cooOrienue:

BHeEIIHee coobmeHue :
OIMEKA

CEOM CBSI3M C MKTC

[IOIIPOBYUTE EI[E PAS3

9.5. CuntbiBanue AaHHbIX u3 MII/I B nepconanbublii komnsroTep (1K)

Hnst paboter ¢ MIIJ] wa IIK mnpennaznauena mnporpamma MktsLoad, BXoasmas B cocTaB
nporpammuoro makera MktsDB. C momomisto mporpammel MktsLoad mpou3BoguTcs cUMTHIBaHHE
aanHbIx u3 MITJ[ B 6a3y nanHbIx pacnonoxkeHHyto Ha I1K, a Taxke ounctka mamsitu MII/I. PaGora ¢
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nporpammoii MktsLoad ommcana B WHCTPYKIIMHM K ITOM MpOrpaMme, KOTOpas HAXOAUTCS B apXHUBE
nporpammHoro nakera MktsDB.

Jst canteiBanus nanabix w3 MITJL B TIK wamo moakmounts MIIJ] k [1IK nu6o Hampsimyro depe3
COM-nopr, mub6o yepe3 yanuaurens COM-nopta, 3amyctuth nporpammy MktsLoad u BeIOpaTs B Helt
TUTl KaHama I cYUThIBaHWsS JaHHBIX — «MIId». [Ipu HOpmManmbHO#l pabore MIIJ] muraer >xenThid
CBETOJIMOJI, KPAaCHBIM M 3€JIEHBIM CBETOAMOABI HE ropsAT. Ecnu B TeueHue 20 ceKyHJ HE IPOUCXOAMT
Hukakoro oomena MIIJ] ¢ TIK, To MIIJ mepexomut B pexum sHeprocOepexeHus. [Ipu sTom Bce
CBETOJMO/bI  BBIKJIIOUYEHBI, KPOME KpacHOro CBETOAMOJA, CHUTHAIM3UPYIOLIETO O  pas3psiae
raJTbBaHUYECKOTO 3JIEMEHTa, KOTOPBIM MokeT mwurath. [locine BozoOHOBmeHumst oomena c I1K, MIIJ
BBIXOJUT U3 PEeKUMa DHEProcOEpex eHus, KeNThlii CBETOAMOJ HauMHAeT Murath. [locie 3aBepIueHus
CUUTBIBAHUS JAHHBIX JJII YMEHBIIIEHUS dHepronotpednaenus ciaeayet orkiarounts MII ot ITK.
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10. PykoBoaCTBO 10 IKCIJIyaTAllUM IJIATHI PeryJIMpOBAHUS.

10.1. Hazuauenmue.

[Inata perynupoBaHus JUIsI CHCTEM OTOIUIEHHS W Topsuyero BojocHaOxeHus (namee IIPT)
MpeACTaBIsIET co0oi rmaty pacmupeHus s temtocuerynka MKTC m MOXeT HMCIoJIb30BaThCs B
cucreMHubix Osokax (CB) ucnonnenus 04 (¢ yHUBEpCalbHBIMU CIOTaMU Juid TaT pacuupenus). [IPT
MOKET OBITh YCTaHOBJIEHA B JII000H U3 6-TH CIIOTOB Ha MatepuHckoi miate Chb TerocyeTunka.

Jnist peryupoBaHusl MOTYT OBITh BBIOpAHBI CIICAYIOILINE apaMETPHhI:

e TeMIeparypa BOAbl B IOJAIOIIEM TpPYyOONPOBOJE CHCTEMBI OTOIUICHMS WM TOPSYEro
BonocHabxxenus (I'BC);

e TeMIlepaTypa BOAbI B 00paTHOM TPYOOIPOBO/IE;

® Ppa3HOCTb TEMIIEPATYp MEXKIY MOAAIOIIUM U 00paTHEIM TPYOOTIPOBOAOM;

® TEIUIOBAasl MOILIHOCTb, NOTPEOIsieMasi CUCTEMOM.

I[JIH CUCTCM OTOIUJICHUSA PCTYJIUPOBAHHUEC OCYIICCTBIACTCA 11O Fpa(l)I/IKy B 3aBUCHUMOCTH OT

TEMIIEPaTypbl HAPYKHOTO Bo3ayxa; Ay cucteM I'BC monnep:kuBaeTcsi IOCTOSHHOE 3HAUEHUE MTapaMeTpa
peryaupoBaHusl.

Kpome perynupoBaHus TeMIepaTypbl/MOIHOCTH IJ1aTa:

e YIPABIISIET OJHUM WJIU ABYMs LUPKYJALMOHHBIMUA HACOCAMU;

® OTCIIEKHBAET «JICTHUI» U «BUMHUI» peKUMBI pabOTHI;

® BBINOTHACT (DYHKIIHIO 3aIIUTHI OT 3aMOPaKUBAHMS;

e BBINIOJIHACT 3aJaHHBICE OrPAaHUYECHMS II0 PacXoay TEIUIOHOCHUTENs, MHUHUMAIBHON H

MaKCUMaJbHOW TeMIlepaType, TeMmImeparypHoMy rpaduKy B OOpaTHOM TpyOONpOBOJE,
MUHUMATBHON Pa3HOCTHU TEMIIEPATyp MEXKIY TPYOOIPOBOIAMHU.

ITIPT He TpeOyeT MOIKIIOYEHUs K HEH TaTYMKOB Pacxoda WM TeMmmepaTypbl. Bce HeoOXxoaumble
apaMeTpsl U3MEPSIOTCSA C MOMOLIBI0 TeIlocueT4yrka. [Io OTHOIEHWIO K INTATHOW KOMIUIEKTAalMH
TEIIOCYETYUKA JUIS pealu3aluud (QYHKIUH peryaupoBaHUs MOXET IOHAJAO0OUTHCS JIOTIOJHUTEIHHO
HOJKJIIOYUTE 10 2-X JaTYUKOB TEMIEepaTypbl TEIUIOHOCUTENS (U1l 3TOrO0 HCHOJIb3YIOTCS CBOOOIHBIE

KaHaJIbl U3MEPEHUsI TeMIlepaTypbl u3MepuTenbHbIXx Moayneil (MM)) u gatuuk Temmneparypbl Hapy>KHOTO
BO3yXxa (moakirouaercs auoo k UM, nmu6o k Cb).

Termnocuerunk MKTC, Hapsay ¢ apXMBHpPOBAaHHEM MapaMETPOB TEIUIONOTPEOJICHUS, IpH
COOTBETCTBYIOILEH HACTPOMKE MOKET TAKXKE apXUBUPOBATH IAPAMETPHI PETYITMPOBAHUS.

Opna IIPT npenHazHaueHa Juisl peryJaupOBaHUs OJHOW cucTeMbl. [ yIpaBiieHUs HECKOJIbKUMHU
cucTeMaMM HeoOXOAMMO UCIIOIb30BaTh COOTBETCTBYIONIEE KOJTMUYECTBO IIAT.
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10.2.00mas cxema npMMeHEeHUS IUIATHI PeryJIUPOBAHUSA.
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P
ey
/// M
> >
uML (Glc,tlc) EBK CmecuTess t
VICTOUHUK nim [IoTpebuTesnsb
TEeI1JIo—
\ \ OOMEHHUK dpP
o\
‘ \ 4_
N t2
UM2 (G2c,t2c) \
LoH
Pucynok 10.1. Cxema npuMeHeHHUsI IIaThl PETYIUPOBAHUS.
Ha pucynke:

Cb MKTC — cucteMHBIH OJIOK TEIUIOCUETYHKA;

I1PT — nmnara perynupoBaHus, NpeACTaBIsAIOMmas COO0H MIaTy pacluIMpeHusi, yCTaHABINBAEMYIO
B CJIOT HAa MaTEPUHCKOM IIaTe CUCTEMHOTO OJI0Ka;

NM1 — u3mepuTenbHbId MOAY/Ib, YCTAHOBIIEHHBIN Ha TOJAIOIIEM TPYOOIPOBOJIE OT HCTOYHUKA
TeIJla W U3MEPSIoNMiA pacxon W Temmeparypy cereBoit Boabl (Glc, tlc). B cmyuae
HEOOXOAMMOCTH K HEMY MOXKET OBITh MOJKIIOUEH JONOJHHUTENbHBIM NAaTUUK JUISI U3MEPEHUS
6o TemmepaTypsl tl Ha momaromemM TpyOompoBoje, AMO0 Temmeparypsl t2 Ha oOpaTHOM
TpybonpoBoe cucteMsl ororieHust/I BC notpedurens, b0 JaTyuK TeMnepaTypbl Hapy>KHOTO
BO3/1yXa tHB;

VM2 — u3MepuTeNnbHBId MOJIYyJb, YCTAHOBJICHHBIH Ha OOpaTHOM TPYyOOIPOBOJIE MCTOYHHKA
TeIJla W U3MEpSIomUi pacxol W Temneparypy cereBoil Boabl (G2c, t2¢). B cuyuae
HEOOXOAMMOCTH K HEMY MOXET OBbITh NOJKJIIOYEH JONOJHHUTENbHBIM JaTU4MK TEeMIIepaTyphbl.
OcHoBHOE Ha3HaueHHEe u3MepUTeNbHbIX Moayned VM1 u MM2 —wu3mepeHue mnapameTpoB
TEIUIOHOCUTEIIS JUIsl ONPEEICHNs KOJIMYECTBA TEIIOBOM SHEPTUH, TOJIyY€HHON OTpeOUTENeM;
PK — nByx- uiam TpexxoJ0BOW peryiIMpyroIIMiA KiamaH C 3JIEKTponpuBoaoM. s ynpaBiieHus
ANEKTPONPUBOJOM HCIIOJIB3YETCS TPEXIO3ULMOHHBIA UMITYJIbCHBIA CUTHAN (OTKPBITh, 3aKPbITh,
cTom);

H — mupxynsaiuoHHbIA HACOC (OJUH WM JIBA);

dP — pene mepenaga maBiIeHMIA A aBTOMAaTHYECKOTo BKJIIOUEHHUS pe3epBHOro Hacoca (ABP).
Cayxut ams onpeneneHust paboTocrocoOHOCTH HACOCa;

Bce uzmepsiembie mapametpst [IPT monydaer oT TemiocyeTymka:

Glc — pacxox ceTeBoi BOJbI, MOCTYMAIOIIEH OT HCTOYHHKA Teruia (M3/4ac);
tlc — TemnepaTypa ceTeBOi BOJIbl, TOCTynarouiei ot ucrounuka remia (°C);
G2c — pacxon ceTeBOi BOJbI, BO3BpAIlaeMoii Ha HCTOYHHK Teruta (M3/4ac);
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t2¢c — TemMmeparypa ceTeBOi BOJIbI, BO3BpaIaeMoi Ha uctouHuk tera (°C);

t] — remnepaTypa Bobl, mocrymnatomieit morpedurento (°C);

t2 — TemnepaTypa BoJibl, Bo3Bpamaroieiics ot norpedurens (°C);

tHB — TeMIiepaTypa Hapy»xHoro Bo3ayxa (°C);

W — rtemnoBas MOIIHOCTh, TMOTpeOnsemas cuctemoil orormienus/IBC — mapamerp,
BBIYHCIISIEMBIN TETUIOCUETYMKOM B COOTBETCTBHH ¢ KOHUTypanuei y3na yuera (I'kan/gac).

B 3aBucuMocTH OT KOH(UTypaluu CUCTEMBI PEryJIUPOBAHUS U HACTPOUKH MapaMeTpOB peryisTopa
MO>KET MCIOJIB30BaThCS TOJBKO YACTh U3 MEPEUUCICHHBIX TapaMETPOB.

10.3.¥YcTpoiicTBO MIATHI peryJiupoOBaHuUs.

[lnara peryanOBaHmI HMMEET CIEAYIOIIUNA BU/L:
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Pucynok 10.2. BHenmHui BU M1aThl pETyJIMPOBAHUSA.

Ha nHe#t pacnonoxeHsr:

2 KJIEMMBI — JJIs TIOJKITIOUEHUS perie nepernasa aapieHui (X1);

3 KJIEMMBI JIJIs1 YIIPaBICHUS PETYIUPYIOMNUM KinanaHoM (X2);

3 KJIEMMBI JUIsl YIPaBIICHUS pelie BKIIOUEHHS IUPKYISIIIMOHHBIX HacocoB (X3);

2 KOHTaKTa JUisl YCTAaHOBKM MEPEMBbIUKHM, CHUMAIOIIEH 3allUTy MapaMmMeTpoB pPEryisTopa OT
n3menenus (XP3).

Cxema HOIIKJ'IIO‘ICHPIFI JJIs TUIATBL pEeTYJIUPOBAaHUs ITPCACTABIICHA HA PUCYHKE!
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[InaTa peryamnMpoBaHUSA

BHeumnMe unenmn

Pucynoxk 10.3. CxeMa noAKII0YEHUS TJIaThl PETYIUPOBAHMUS.

Ne knremmsbl | HazHauenue

1,2 [Tonkmrouenue pene nepenaja AaBiIeHU (CyXOl KOHTAKT)
3 Ypasnsroomuii curtan «OTKpBITh» Ha IPUBOJI PETYJIUPYIOUIETo KilanaHa ~1 A
4 YrpaBistomuil CUrHai «3akpbiTh» Ha MPUBOJ PEryIUPYIONIEro kKiamnana ~1 A
5 [IuTanue 31eKTpoNpuBOJIa peryaupyroniero knamnasa ~24B, ~1 A
6 BxiroueHue pese nepBoro HUPKYJISIIMOHHOTO Hacoca, 1A
7 Bxirouenue pesie BTOporo HUpKyJISIMOHHOTO Hacoca (He Mmoka3aH Ha cxeme) , 1A
8 [Tutanue 1151 ynpasiieHusl pelie BKIIOYEHUST HIUPKYISAIIMOHHBIX HAcOCOB ~24B nnu =24B, 1A

JInst muTaHus MPUBOJA PETYJIHMPYIOUIErO KJIAllaHa M pelie BKIFOYEHHS LUPKYISLIUOHHBIX HACOCOB
UCIIOJIB3YEeTCSl BHEIIHUM MCTOYHUK NMUTaHUs Ha HanpsbkeHue 24B. (s nurtanus ueneid cymMmapHOU
MOIIHOCTBhIO 0 10 BT MOXHO HCIONB30BaTh CIENUAIBHBIN OJIOK TmuTaHus mpoms3BoacTBa OO0
«HuTenmpubop», ycTaHaBIMBaeMbIi Ha MIATy NOAKIIOUeHN cuctemHoro 6ioka MKTC.)

CedeHue MOAKIIOYaEMbIX MPOBOAOB — 710 1.5 MM2.

[Ipn mpomagaHwy SJIEKTPONHTAHUS HA CHUCTEMHOM OJIOKE W, COOTBETCTBEHHO, Ha IUIATe
pETyJIMpPOBaHUs, COCTOSIHUE YIPABICHUS TUPKYJISIMOHHBIMA HACOCAMH OCTaeTcsi 0e3 u3MeHeHus (pere,
MOJIKJIIOYAIOIIEE KOHTAKThl 6 WM 7 HE MEHSAIOT CBOETO COCTOSIHMSI), B TO BpEMS KaK yIpaBJICHHE
AJIEKTPONIPUBOZOM OTKITFOYAETCs (pelie, TMOIKIIoYaroiee KOHTAKThl 3 wWin 4 pa3MbIKatoTcs). Takum
06pa30M, IIpU UCIIOJIB30BAHUHN HEC3aBUCUMOTI'O OT TCTIJIOCUCTUMKA NCTOYHUKA MU TAHUA uenei/i YIIpaBJICHUA
UPKYJISIIAOHHBIMHA HACOCAMH, OHU HE OYIYT BBIKIFOYATHCS MPH OTKITFOUCHUH MTUTAHUS TETIOCYCTUHKA.
Buumanue! [{ns1 ynpaBiaeHus peryJMpyomuM KIanaHoM U IUPKYJSIIMOHHBIME HaCOCAMHU MCIIONIb3YeTCA
HanpsbkeHue 24 B (mepemeHHoe wnu mocrosiHHOE). CreoBaTeNbHO, HEOOXOIUMO HCIOJIB30BAThH
AJIEKTPONPUBOABI PETYIHMPYIOIIMX KJIAMAHOB C HOMHMHAJIBHBIM HamnpsskeHueM nurtanus 24 B, a i
BKITIOYCHUS [IUPKYJISIIIMOHHBIX HACOCOB HMCITOJIL30BaTh BCIIOMOTATENIFHBIC Pelie ¢ HANPSDKEHUEM TTHTaHUS
obmotku 24 B u kontakTamu Ha 230 B (380 B).

Kpome camoli mimaTel peryiavpoOBaHUS BBITYCKAIOTCS JIOTOJHUTENIbHBIC YCTPONCTBA  JUIS
obecrieueHus ee pabOThI B CUCTEMaX PETyJIUPOBAHUS:

e lcrounuk nuranus miatel peryaupoBanus 023.400.000 (nanee — UIT mnaTel perynupoBaHust).

e Kommyrtarop KH-2 023.410.000 (mamee — koMmMyTaTop)

Onucanue 3TUX YCTPOMCTB NMpUBEAEHO HUXeE B pazaenax 10.4 u 10.4.2.
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10.4. UCTOYHUK MUTAHUA IUIATHI PeryJTHPOBAHUSA.
10.4.1. Cocras u ycrpoiicteo UII niatel peryjupoBanus

VlcTouHuK MUTaHUS TUIATHl PETYJIMPOBAHUS COCTOUT U3 CIEAYIOLIUX COCTaBHBIX YacCTeil:
® TOHIKAKOIIETO TpaHchopMaTopa MoirHocThio 10 B;
e BpIKTIOUaTes 220 B;

® KJIEMMHBIX OJIOKOB Il TOJKIIOUEHHUS] BXOJHOTO CETEBOIO HAMPSIKEHHUS U BBIXOJHOTO
IIEPEMEHHOT0 U MIOCTOSIHHOTO HanpsikeHus 24 B;
e CTaOMIM3UPOBAHHOTO MCTOYHHMKA MTOCTOSTHHOTO TOKa 24 B.

Ha mnnate wucToyHuka mNHUTaHMS BHIOJHEHA MAapKUPOBKA, yKasbiBaromias (yHKIHOHAIbHOE
Ha3HA4YE€HHE Pa3beMOB, HAUMEHOBAHUE 1IETIEH, COCTOSTHUE BBIKIIFOUATENISI U 3aBOJICKON HOMEP U3/IEIHS.

10.4.2. Xapakrepuctuxku UII niatsl peryjiupoBanusi

Texnuueckue XapPaKTCPUCTHUKHU:

Jlnana3oH ceTeBOro HaNpsHKEHUS MUTaHUS ~200...243 B
CymMmapHas BEIXOJHAsI MOIITHOCTh, HE Ooliee 10 Bt
Brixonnoii Tok xanana =24B, He OoJiee 04 A
BrixoaHoli Tok kaHana ~24B, He Oomee 04 A
Macca, He OoJiee 350r
I'abaputnslie pazmeps! LLIxBxI 69x40x126 MM
VYcnoBus KCIUTyaTaluu:

TemrmepaTypa OKpy>KarolIero Bo3ayxa +5°C ... +50°C
OTHOCUTENBHAS BIAXXHOCTh OKPYKAIOIIETO BO3yXa 5% ... 95%

10.4.3. Haznayenue UII nuiatel pery1upoBaHus

VIcTOYHMK NUTaHMS IUIATBl PEryJIMPOBaHMs MPUMEHSETCSI COBMECTHO C IUIATON peryaupoBaHMs
(023.285.00) B cocraBe Ttemnocuétunka MKTC wu npenHazHadeH Juisl NUTaHUS LENEH YIIpaBJICHUA
pEryIMpyoIIero KiamnaHa (epeMeHHoe HanpsbkeHue ~24 B) u LupKyJIsIIMOHHBIX HACOCOB (II€pEMEHHOe
HanpspbkeHue ~24 B win noctosiHHOE HanpsbkeHue +24 B).

Buumanue! B mensx yYrnpaBJi€cHUSI HNUPKYJIAIUOHHBIMH HacocaMu WJIM MArHUTHBIMH
nyCcKaTeJsaMHU HACOCOB PEKOMECHAYETCH UCIOJIb30BATh TBEPAOTEJIbHBIC peJie.

10.4.4. MounTax UII niaTel peryJupoBaHust

Hepez[ HCIIOJIb30OBAHHUECM NCTOYHUKA IMMAUTAHUS TUIATHI PETYJIUPOBAHNUA BHUMATCIIBHO OCMOTPHUTC €TO.
On e JOJIDKEH UMETh BUAUMBIX MEXaHUYCCKUX HOBpC)KI[GHHfI, KOTOPBIE MOT'YT IIPUBCCTH K HAPYHICHUAM
B €T0 pa60Te U MOBPCIKKACHUTIO UCTOYHUKA TUTAHUS TJIATBLI pCTYJIUPOBAHHUA B IPOLECCC SKCILTyaTallnuu.

Otkpoiite Cb MKTC u Boikmounte nutanust Cb MKTC. BeraBbre u 3aduxcupyiite 4 HEHIOHOBBIE
CTOWKH, MOCTAaBJISIEMbIE BMECTE C MCTOYHUMKOM IUTAHUS IUIATHl PETYJIUPOBAHHUS, B COOTBETCTBYIOLIMX
otBepcTusax Ha tuiate noakmodeHuss Cb MKTC (Pucynok 10.4). YcTtaHOBUTE HCTOYHUK MTUTAHUS TUIATHI
pEryIupoBaHMs Ha CTOMKH U 3apUKCUPYITE €ro, 3alleJIKHYB Ha YEThIpeX CTOHKaX.

VY6enurech B TOM, 4YTO BBIKJIIOYATENIb CETEBOTO HANPSIKEHUS KMCTOYHMKA THUTAaHUS IUIAThI
perymupoBanusi Haxogutcs B monokeHun «BBIKJIFOUEHO». OcnaOpTe TepMOBBOA B HUKHEH 4YacTH
kopnyca Cb, mponmycTtuTe 4yepe3 Hero Kadeilb CETeBOro MUTAaHWsS W MOAKIIYHTE ero K pazbemy Xl
UCTOYHUKA TUTAHWS IUIAThl PETYIUPOBaHUSA. 3aKpyTHTE TaiiKy repMoBBOJa, O00ECleYuB (UKCAIUIO
Kabemnsi U TepMETHYHOCTh BBOJA. LISl MOAKIIIOUEHHs CETeBOrO0 MUTAHUS MCIONB3YWTE TPEX>KUIIbHBIN
kabenp C ceuyeHHWeM MenHOM »kunbl He Menee 0,75 mm2. Kabenab ceTeBOro mNHMTaHUS MOXKHO
JOTIOTHUTEIBHO MPUKPENUTh K UCTOYHUKY MMUTAHUS MJIaThl PEryJIMPOBAaHUS HEMIIOHOBOM CTSKKOM.
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Pucynok 10.4. Ycranoska UII niate! perynuposanus B kopnyc Cb MKTC.

3aBequTe Kabenu Leneil ynpaBlIeHUs PEryaupyrollero KiamnaHa W LUPKYJISLUOHHBIX HAcOCOB
BHYTpb Kopryca Cb MKTC uepe3 repmoBBOJibl B €ro HUKHEN yacTu. [loaxirounTe nenu ynpasieHHs K
UCTOYHMKY IUTAHMUSA IUIaThl PEryJIMpPOBAaHUS W K IUlaTe peryaupoBaHus. Jlns nemned ympaBieHus
UCHOJNB3yHTe Kalenb C CEeYeHHWeM MEIHBIX MpPOBOJHUKOB He MeHee 0,2 mm2. 3akpyrure raiku
T€PMOBBOJIOB, 00ecTieunB puKcaIuio kabenel U TepMEeTHIHOCTh BBOJIOB.

Bxuttounte cereBoe nuranue NI mnaTel perynupoBanusi yoeAuTeCh B TOM, UTO 3€JIEHBIN CBETOIHO/
Ha minate WII cBerurcs. Bxmounrte cereBoe muranne Cb MKTC. BeimomnuTe HACTpPOWKY IUIATHI
perynupoanus. 3akpoiite Cb MKTC.

10.5.Kommyrarop KH-2.

10.5.1. Haznayenune koMmmMyTaropa.

KomMmyTtarop mnpenHasHaueH [Uisi paOOTBI B COCTAaBE CHCTEMBI PETyIUPOBAHUS TEMIIEPaTyphI
TEIJIOHOCHTENSA, obecrieunBas nojakitoueHue K rate perynupoBanus Cb MKTC ceteBbix Harpysok
(HacocoB, 3a/IBUKEK H T.IL.).

10.5.2. CocTaB u yCTpOiicTBO KOMMYTAaTOpA.
KoMMmyTatop cocTouT u3 miatel kommyTaropa u kopmyca (Cm. Pucynok 10.5).

[Inata koMMyTaTopa COAEPKUT:

e J[Ba TaJbBaHOM3OJUPOBAHHBIX HE3aBUCHUMBIX JAPYr OT Jpyra U OT JIMHUM yIpaBiIeHUs
KOMMYTallMOHHBIX KaHAaJa;

® BXOJHBIE M BBIXOJHBIE KJIEMMHBIE Pa3beMbl ISl MOAKIIOUEHUSI JIMHUN YIpaBICHUS U CETEBOM
Harpy3Ku.

Ha mmate xommyTaTopa BBIMIOJIHEHA MAapKHPOBKA, YKa3blBawoIas (YHKIIMOHAILHOE Ha3HAYCHHE
pa3beEMOB, HAMMEHOBAHUE TMOJKIIOYAaEMbIX IIE€Ne M 3aBOJICKOM Homep wu3nenus. Ha kopmyce
YCTaHOBJIEHbI T€PMOBBOJIBI M MPHUKJIEEH IIWJIbJIWK, BKIIOUYAIONIMNA Ha3BaHUE W3J/eNUs, HAaUMEHOBAHUE
(bUpMBI U3TOTOBHUTEIIS U 3aBOJICKOM HOMED.
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Pucynok 10.5. Buemnuii Bug kommyTtaTopa (KphIIKa KOpIyca CHATA).
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Pucynoxk 10.6. CxeMa noAKII0OYEHUsI KOMMYTaTOpA.
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10.5.3. XapakTepucTHKH KOMMYTAaTOpA.

Texnuueckue XapaKTCPUCTHKH.

[TocTostHHOE HANpsKEHNWE KaHaJla YIPaBICHUS 24 B+ 10%
Tok kanana ynpasieHus, He OoJiee 10 MA
[TepemeHHBII TOK HArpy3KH Ka)XJ0T0 KaHaja, He 0oJiee 1 A
KomMMyTHpyemMoe nepeMeHHOe HalpsiKeHHe 220 B
Macca, He OoJiee 230r
l'abaputnsie pazmepst LLIxBxI 100x150x55 mm
VYcnoBus dKCIuTyaTau
TemrmepaTypa OKpyKarolIero Bo3ayxa +5°C ... +50°C
OTHOCUTENBHAS BIAXXHOCTh OKPY>KAOLIET0 BO3/1yXa 5% ... 95%

10.5.4. MoHTaK KOMMYTaTOpA.

CHUMHTE KPBIIKY KOpPIIyca KOMMYTaTOpa, MpeIBapUTEIbHO OTBEPHYB YETHIPE YICP)KUBAIOIINX €€
BuHTa. [lepen mcnonp3oBaHMEM KOMMyTaTopa BHUMarenbHO ocmorpure ero (Pucynok 10.5). On He
JOJDKEH HMETh BHAMMBIX MEXaHHYECKHX I[OBPEXKAEHHH, KOTOpBIE MOTYT TPHBECTH K COOSIM U
MOBPEXCHUIO KOMMYTATOpa B MPOIIECCE IKCILTyaTaIHH.

Pacnonoxure kopmyc KomMmyTaropa Ha MNOJATOTOBJIEHHOM MECT€ Ha CT€HE WJIM B MOHTA)KHOM
mKady, 3aKpernuTe KOPIyC YeThIphbMs BUHTaAMU WK camope3amu. Beikmounte nuranne Cb MKTC u UIT
miaTel perynupoBanus (MIII1P). TloakmounuTe BXOJbI YIPABICHUS KOMMYTaTOpa (KJIEMMHBIE pa3beMbl
«BX1» n «BX2») x nnate perynupoBanus u MII miaTel peryinpoBaHus, a TaKKe CETEBYIO HarpysKy
cornacHo cxeme (Cwm. Pucynok 10.6).

Buumanue! /[nis monmadsica ucnonvsyiime kaoenwb ¢ cevenuem mMeOHvlx npogoonuxos om 0,2 do 2,5
mn’. Kabenu nponycmume uepes 2epmossodsi u saguxcupyiime, 3amsanyé eatiku 2epmossodos. Kabeu,
8bIX00sWUE U3 KOPNYCA KOMMYMAmopd, OO0IHCHbL c80000HO ceucamvb, obpaszys U-obpasnyio nemiio
601U3U KOpnyca.

Bximounte cereBoe mnutanne Cb MKTC wu MUIl matel perynupoBaHus, yOeautrech B
paborocriocoonoctt Cb MKTC, mnaTel peryaupoBaHUsi U KOMMYTaTopa. 3aKpOWTe KpBIIIKY KOpryca
KommyTtartopa u 3aduxcupyiite ee 4-Ms1 BUHTaMU.
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10.6. CxeMbI TEIUIOBBIX IIYHKTOB /IJIsl HCIIOJIb30BAHUS IJIATHI PeryJIMpPOBaHUS.

[Tnara perynmupoBanusi qia teriocuerdnka MKTC moxer paboTaTh CO CIEIYIOIIUMH CXEMaMH
TEIUIOBBIX ITyHKTOB.

A) He3aBucumasi cxema cucrembl otomjeHusi uwiaum I'BC ¢ mupkyasumei. B sToil cxeme
WCITOJIB3YETCS TEINIOOOMEHHHUK. [[ByXXOM0BOW pPEryJHPYIONIUI KiIamaH yIpaBisieT PacxolOM CETEBOM
BOJIBI, IIOCTYTIAOIIEH B TEINIOOOMEHHHK:
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b) TynukoBasi cxema cuctembl 'BC. OTinuaercss OT nmpeabIayIeil OTCYyTCTBUEM MUPKYJISIIUA BO
BTOPUYHOM KOHTYype. B 3Toif cxeme HEo0X0auMo 00ecredynTh KOPPEKTHOE U3MEPEHUE TeMIepaTyps tl
MIPY MUHUMAJIBHOM WJIM OTCYTCTBYIOIIEM pacxoje Boabl B cucteme ['BC:

/
tlc

®

So

PK

£\

> <)
Glc

N

M&‘-OHHMK \/
GZ2c

/
t2c

ﬂL—}I‘BC
tl

XoJiogHas
BOIAa
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B) 3aBucumas cxema cucremnl otomjieHuss uwiam I'BC ¢ TpexxomoBbIM peryaupyommm
kiaananoM. PK ynpasnser cTeneHbro cMelleHUs CEeTeBOM BOJABI M BOJIBI U3 00paTHOro TpyOompoBoaa

noTpedutens. B TpyOompoBoX, COCOUMHSAIOMMK  TMOAAONIMH ©W  0oOpaTHBI  TPyOOIPOBOIHI,
ycTaHaBiuBaeTcst oopatHbli knanan (OK):
N « b R
S/ PR
Glc tlc = tl
[Iorpeburens
VICTOUHUK OK p
7 oL~
G2c t2c

I') 3aBucumasi cxema cucrembl otromiaeHuss uwim ['BC ¢ aBYXX0A0BBIM PperyaupyommM
kiaananoM. Takas cxema MMeeT MEHBIIYI0 3()(PEKTUBHOCTH MO CPaBHEHHUIO C MPEABIIYIIEH U MOXKET
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IIPUMEHATBCS B CIIy4asX, KOIZJla €CTh JOCTATOYHBIM «3amac» IO TeMIIepaType CeTeBOW BOIbI tlc B
CPaBHEHUH C PETYIUPYEMOU TeMIiepaTrypoi tl:

» »

£\

» S 7 >
Glc tic PK tl

VICTOUHUK OK [loTpebuTesb
(a2)

< N ’
</ / <
G2c t2c

10.7. MeToab! peryiupoBanusi (ynpaBJjieHUe PeryJupyroIuM KJIalaHoOM).

g cucrem I'BC nmpumensietrcs, Kak MpaBUIIO, PEryJIMpPOBaHUE TEMIIEPATyphbl BOJAbI B MOJAIOIIEM
TpyOompoBoe (t1).

JJis cucTeM OTOTUICHHSI MOYKET IPUMEHSATHCS PEryIMpOBaHUE Kak TeMIiepaTypsl t1, Tak U pa3HOCTH
TeMIlepaTyp B TomamIieM U oOpatHoM TpyOompoBogax (t1-t2) wmm TteruioBodt MorHOCcTH (W),
noTpedIIIeMON CUCTEMOM OT HCTOYHHKA TEIIa.

Hnst cuctem 'BC u oTorsieHuss ¢ OTHOCHTENBHO HEOONBIIOW WHEPIIMOHHOCTHIO MOXET OBITh
UCIIONIb30BAaHO PETYIMPOBAHUE 110 TEMIIEpaType B 00paTHOM TpyOompoBoe (t2).

PerynupoBanue mnotpeOisieMoll MOIIHOCTU SIBISieTCS HauOoJiee NPEANOYTHTENbHBIM METOJI0M
pETyIHpOBaHMs JUIsi CUCTEM OTOIUICHHs. [Ipu 3TOM HET HEOOXOJAMMOCTH B YCTAaHOBKE JaTYMKOB
Temneparypbl tl u t2 (ecnu He HAJAO KOHTPOJIMPOBATH STH TEMIEPATYpbI), a AJS 3aBUCUMOU CXEMBI
CUCTEMBl  OTOIJICHHS MOXKET COXPaHAThCS HOpPMalbHOEe (YHKIMOHMPOBAHHE TIPU  OTKa3e
HUPKYJISIUOHHBIX HACOCOB.

g cucremsl I'BC 3Hauenue perynupyemoro napamerpa (t1 wim t2) 3agaeTcst B BUJ€ NOCTOSTHHOTO
3HAYEHUs.

Jlig cucTeMbl OTOIUIEHHs 3HAa4eHHME peryiaupyemoro napamerpa (tl, t2, t1-t2 nou W) 3amaercs B
BHJIC KYCOYHO-TMHEWHOW (PYHKIIMHU, 3aBUCAIICH OT TEMIIEpaTypbl HApY>KHOTO BO3ayXa. JTa (PyHKIIUS
OTIpeNieNIIeTCsl TpeMsI TOUKaMU M B TpaUuecKOM IMPeICTaBICHIH UMEET BU:

X/\
X(1) —Q

X(2) 2)

X(3) 3)

tHe(1) tHB(2) tHB(3) tHB
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3nech tuB(1), tHB(2), tHB(3) — 3HAUEHUS TeMrepaTypsl HapykHOro Bo3ayxa, X(1), X(2), X(3) — 3naueHus
napameTpa peryJiupoBaHHUs B JaHHBIX Toukax. Hampumep, eciam mapameTrpoM peryaupoBaHHs BbIOpaHa
Temrneparypa tl, To 1aHHBIH TpauK MOXKET OBITh 3aJ]aH CIETYIONMMH TOYKAMU:

No Touku tHB tl
(1) -30,0 95,0
(2) -6,0 61,0
3) 10,0 35,5

Ecnm um3mepeHHass Temmeparypa HapyKHOTO Bo3ayxa OymeT MeHbine, deM tHB(1), 3amaHHOE
3rauenue tl Oymer pasHo t1(1), T.e. 95,0. Ecnu TemmepaTtypa HapyXHOTO BO3ayxa OynaeT Oonblie, 4em
tuB(3), 3amanHoe 3HaueHue t1 Oynmer paBHo t1(3), T.e. 35,5. B nuamazone ot tuB(1) mo tuB(3) 3amanHOE
3HaueHue t1 onpenensercs TMHEHHON HHTEpHOIsALuend Mex Ty Toukamu (1) u (2) unu mexay (2) u (3).

Kpome 3amannoi remneparypsl (st 'BC) u rpaduka temmepaTypbl/MOIIHOCTH (TSI OTOTIIICHUS )
MOTYT OBITh BBEJCHBI PAa3JIMYHbIC OTPAaHUYEHUS, TPU BBIXOJIE 32 KOTOpPHIE PETYIUpPOBaHHE MO rpaduky
MIPUOCTAHABIMBAETCA U PETYJISTOP MBITAETCS BBIMOJIHUTD 3TH orpaHndeHus. K HuM oTHocsTCS:

e MUHUMAaJIbHAs TEMIIEpATypa CETEBON BOABI t2¢ (3aluTa OT 3aMOpaKUBaHUs);

e MHUHHMMAaJIbHBINA pacxo] ceTeBoil Bojabl (G2¢ u Glc) (3ammTa oT 3aMOpaXuBaHus );

e MakCHMaJbHasg TeMIIepaTypa BOJbI, MOcTymawouei mnorpedburtemo (t1) (mast cmywas, Korna

peryaupyemMbiii mapameTp — He tl);

® MakCHUMaJbHBIN pacxon cereBoi Boawl (Glc u G2c¢);

e MakcHUMaJbHas moTpedasiemMast MOITHOCTH (W);

e MHUHUMMAaJbHas pa3HOCTh TeMIeparyp ceTeBoi Boabl (tlc-t2¢) (s KOPpeKTHOH paboThI

TEIJIOCUETUUKA);

e rpaduKk MaKCUMaJIbHOW TEMIIepaTypbl CETEBOW BOJbI B 0OpaTHOM TpyoOompoBoae (t2c) B

3aBHCHMOCTH OT TeMIepaTypbl HApYKHOT'O BO3/yXa (/1151 CHCTEM OTOIUICHHUS).

[Ipu BBIXOJE KAaKOro-IMOO M3 MEPEUYHCICHHBIX IapaMeTPOB 3a MAKCHMAaJIbHOE OrpaHUYEHUE
perynarop OyAeT CTPEeMUTHhCS YMEHBIIUTh 3HAUY€HHWE TaKOro MapaMeTpa; M HaoOOpOT, MpPU BBIXOJE
napameTpa 3a MUHUMAaJIbHOE OTpaHUYEHUE PErysaTop OyAeT CTPEMUTHCS YBEIMYUTH ero 3HaueHue. Ecimu
OJIHOBPEMEHHO HApyIIAeTCs HECKOJIbKO OTPaHUYEHHM, OHM OTpabaThIBalOTCA B MOPSAIKE, B KOTOPOM
NIEPEYHUCIICHBI.

Caenyer o0paTuTh BHHMaHHME HAa TO, YTO NPH BbIXOJAe MNAapaMeTPOB 32 YyKa3aHHbIe
OrpaHUYeHHsl peryjupoBanue no rpaguxky npuocranapiusaercs. [lo3ToMmy BBOAUTH OrpaHUYeHHSs
cjeayeT TOJIBKO B TOM CJIy4ae, eCJIM 3TO 1eiiCTBUTE]IbHO He00X0UMO.

HJ’IH BBITIOJTHCHU A q)YHKI_[I/II/I 3allIUTBI OT 3aWJIMBAHUA YHPABJICHUC PCTYIUPYIOIIHUM KJIallaHOM I10
ONMCAaHHOMY BBIIIE AITOPHUTMY IEPHOJAMYECKH TPUOCTaHAaBIWBaeTcs. KiamaH mpu 3TOM MOJHOCTHIO
OTKPBIBAETCS, 3aT€M MOJHOCTHIO 3aKPBIBACTCS, M, HAKOHEI[, BO3BPAIACTCS B IMOJOXKEHHE, C KOTOPOTO
Havaiack aHHas onepais. [Tocie 3Toro perynupoBaHue Mpo0HKaeTCs.

10.8. YnpaBJieHne HUPKYJISAIIMOHHBIMU HACOCAMHU.

[Tnara perynupoBaHUs MOXET YIPaBIATh PabOTON OJHOTO WM JBYX IUPKYJISIIMOHHBIX HACOCOB,
eciu onu nokitoueHsl K [TPT. TIpu 3ToM BBITONMHSIOTCS cleayromue GyHKITNN:

® eCJIM HACOC OJIMH, TO OH BKIIFOUAETCS B TIOCTOSIHHYIO pabOTy Ha BECh OTOIUTENBHBIN CE30H, THO0
Ha Bech nepuo padotsl cucteMbl ' BC u oTKII0YaeTCS B «JIETHUIM» IEPUOT;

® [pU HAUIMYHUM 2-X [MUPKYISIUOHHBIX HACOCOB [IPT nomoJHUTENRHO BBIOIHSAET NEPUOIUIECKOE
MEePEKITI0OUCHNE HACOCOB C pabOTAIOIIETO Ha PE3EPBHBIN M 00paTHO;

e Il 3allMThl OT 3aWJIMBaHUS B <JIETHUW» TMEPUOJ TPOU3BOAMUTCS IMEPUOJAMYECKOE
KpaTKOBPEMEHHOE BKJIIOYEHUE HACOCOB;

e [pH HAJIWMYUHU peJie Tepernajaa MaBieHUS W TpU MaJleHUW Tiepernana naBieHus Ha Hem [IPT
ABTOMATHUYECKH BKJIIOYAET Pe3ePBHBIN HACOC (TIPH HATMYUHU ABYX HACOCOB).
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e Eciu BiItoueHHE HACOCOB (Kak JiJIsl OJTHOTO, TaK M JIJIsl ABYX HACOCOB) HE NMPUBEJIO K MOSBICHUIO
nepenaja JaBieHUs Ha pene (aBapusi Tumna «cyxo xoa»), IIPT aBTOMarhyecku BBIKIIOYAET
HACOCBHI, a 3aT€M, C 3aJaHHBIM MEPHOJIOM, AETAET NONBITKA BKIIOUEHUS HACOCOB 10 MOJIYYEHHUS
repenaja JaBJICHUS.

«JIleTHHID) peKUM

[IPT paGotaer B OJHOM M3 JBYX PEKHUMOB: OCHOBHOM (PEXKHUM PETYIUPOBAHUS) U «JIETHEM». B
«JIETHEM» pEeXHME PEryJIMpoOBaHHE TEMIEPATYPHI/MOLUTHOCTH MPEKpalaeTcs, MUPKYIALNOHHbIE HACOCHI
BBIKJTIOYAIOTCSL.

I[JIH CHUCTCMBI OTOIVICHUA OIMPECACIICHUC «JICTHCTO» PCIKHUMA OCYHICCTBIIACTCA IO ABYM IMapaMETpam:
JaTa W TeMmIiepaTypa HapyxHoro Bosayxa. [IPT mepexoauT B «IETHHI» peXUM padOTHI, ecin
BBITIOJHSETCST XOTsI OBl OJTHO M3 JIBYX YCIOBHI: TEKyIas Jara MOMajgaeT B 3aJaHHBIA TMEPHOM, WIH
TEeMIepaTypa HapyKHOT'O BO3/TyXa BBIIIE 3aJJaHHOM.

Hnst cuctembl I'BC «ieTHui» pexxuM ornpeaenseTcs: TOJIbKO M0 OJHOMY MPU3HAKY: TEKyIlas JaTa
MONAAAET B 3aJaHHBIN NEPHUOJ.

B «eTtHem» pexume OCYIIECTBISETCS TOJBKO MEPUOJUYECKOE BKIIOYEHUE UUPKYISIUOHHBIX
HAaCOCOB U pEryjHpyIOUIero KjiamaHa s 3alluThl OT 3amiuBaHus. s oTkaza OT 3THX (QYHKIMMA
HEOOXO0IUMO 33/1aTh HYJIEBBIC IEPUOBI BKIFOUSHUS HACOCOB M KJIAMlaHa, MU BRIKIIFOUUTE PETYISTOP.

10.9. 3amuTa mnapamMeTpoB PeryJHpPpOBAHUSA 0T HECAHKIIMOHUPOBAHHOT O
U3MEHEeHUsl.

IIpu cHATON mnepempluke ¢ KOHTakToB XP3 Ha miate perynupoBaHHMs BCE IapaMeTphl
PETYJINPOBAHUS 3AILMIIEHBI OT HECAHKIIMOHUPOBAHHOTO M3MEHeHus. lIpn 3TOM M3MEHEeHHe mapameTpoB
PeryisTopa BO3MOKHO TOJIBKO I10CJIE€ BBOJIA ITAPOJIS.

s cBOOOIHOTO JOCTyNNa K M3MEHEHHIO BCEX IMapaMEeTpoB peryniaropa (B TOM 4YHCIe, IS
YCTaHOBKH I1apoJIs) IEPEMBIUKY CIEAYET YCTAHOBUT.

10.10. PaGoTa ¢ MeHIO IUIATHI PeryJTHPOBAHUS.

Hactpolika mapaMeTpoB peryisropa ¥ MPOCMOTP TEKYIIETO COCTOSIHUA OOBEKTa perylupoBaHMs
OCYLIECTBISIETCS C IOMOIIBIO AUCIUIes] W KIaBUAaTypel TeruiocdeTdyuka. g Bxoma B MmeHwoo [IPT
HE00X0MMO NpPEABAPUTENBHO HAlTH CTPaHUIly BXOJOB B MEHIO IUIAT PACHIMPEHHUS B OCHOBHOM MEHIO
terutocuerynka MKTC. Ha 310l cTpanuiie He00X0AMMO TIOCTaBUTh KYpCOP B CTPOKY C TEKCTOM:

CaN: Peryasitop>

U HaxaTh kiasumy <Enter>. 3neck «N», or 1 10 6 — HOMep c€10Ta MAaTEpUHCKOM IIaThl CUCTEMHOTO
omoka Ttermocuerunka MKTC, B xoTophlii BcTaBieHa miiatra perynupoBanus. [logpo6HO 0 pabote ¢
KJIaBUATypOW U MEHIO HanucaHo B «PykoBojacTBe 1o 3kcIutyaranuu temiocyerynka MKTCy.

OcHOBHOE MEHIO IUIaThl PETYJUPOBAHUS COCTOMT U3 HECKOJBKHX CTOJIOIIOB (CTpaHHUII),
NepeMCIIATECA MCKAY KOTOPBIMHU MOXXHO C IMOMONIBIO KJIABUII CO CTPCJIKaAaMH BJICBO W BIIPABO. Ecmu
YHCIIO CTPOK B CTOJIOIE MPEBBIIIAET YUCIO CTPOK Ha JUCIUIEE, /U BBIBOJA HA JMCIUICH HIDKHUX CTPOK
HEO0OXO0IUMO HECKOJIBKO pa3 Ha)kaTh Ha KJIABUIILY CO CTPEIKON BHH3.
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Conepxanne ocHoBHOTO MeHIo [IPT mpencraBiieHO Ha ClIeNyIOIIE CXeMe:

2PeTynaTOop: BKJI| |2Glc, M3/u: 0.26581 2Hacocl: - 2llapaMe Tpe>
tus, °C: 12.50 tlc, °C: 63.01 Hacoc2: - Kanaser>
W sanm, I'kan/4u:0.010 G2¢c, M3/u: 0.26922 llepenallaByieHns : ———- OTpaHnueHns>
W, T'kan/4: 0.009 t2c, °C: 26.99 PyuyHOe yIpaBJIeHME> TeMmn. rpad. perymu.>
- tl, °C: 31.15 - - Temn. rpabmk t2c> |«
t2, °C: 26.99 Hacocer> —
- W, Tkan/g: 0.00941 - 7| Knanau> *)
tHB, °C: 12.50 JleTHUT pexyum>
OumcTKa BCEX HACTp>
[Tapose: He HyXeH
IlmarHocTuka>

*) — repexo MeXAy CTPaHULIAMU MEHIO TPOUCXOIUT 10 KPYTY: € MOCIEAHEH CTPaHUIIBI IO CTPEIIKE «—>)
OCYIIECTBIISIETCS MEPEX0]1 HA IEPBYIO CTPAHUILY; C EPBOM, MO CTPEJIKE «<«—» — Ha MOCIEIHION.

2 — B JIEBOM BEpXHEM YNy JIUCIUIES MOCTOSHHO OTOOpakaeTcs HOMEp ClI0Ta MAaTEepUHCKOW IUIaThl, B
KOTOpPBIM BCTaBJ€HA IUIaTa PEryIHpOBaHUsA. DTa uMHopMauus CiyxuT Uit uaeHtuukamuu [1PT B
cllydae MCIOJIb30BaHMs ABYX WM OoJjiee IUIaT peryJIupoBaHusl.

IlepBasi cTpaHNIIa OCHOBHOI'O MEHIO IJIATHI PEeryJIHPOBAHUSA: COCTOSIHUE PeryJIiTopa

2PerynaTop: BKIJI
tus, °C: 12.50
W sanm, I'kan/u:0.010
W, TI'kan/4: 0.009

JlaHHas cTpaHMIa SIBISETCS 3arjlaBHOM CTpaHUIEW MEHIO TIUIaThl pPETrYJIUpPOBAaHUS: OHA
oToOpaxkaeTcss TpU Tepexoje W3 MeHro Teruiocuerdnka B MeHio [IPT. J[ns Bo3BpaineHuss B MEHIO
TEIUIOCYeTYNKa HEOOX0IUMO (ecliu Kypcop HaXOAMTCS B MEPBOW CTPOKE CTPAHUIIbI) HaKaTh KJIaBHILY
«Esc».

WNudopmaniys B mepBoii CTpOKE MOKA3bIBAET, BKIIOYEH JIM PETYIATOP. DTOT MapaMeTp MOXKET UMETh
3HaueHus: «BKJI» u «BbIKJI». Kpome Toro, mepen ykazaHHbIM 3HAUE€HHUEM MOTYT IPHCYTCTBOBATb
CUMBOJBI «!» U «*». CuMBON «!» yKa3bpIBaeT Ha Hamudue cOosi B padore perynsaropa. [Ipuuannasl cOoeB
MOXKHO HaWTH B MeHIO «J/lmarHoctuka». CUMBOJ «*» yKa3bplBaeT Ha TO, YTO PETYJIATOp paboTaeT B
«JIETHEM) PEKUME.

Ecau paspenieHo u3MeHsATh HACTPOUKH PEryssiTopa (C MOMOIIBI0 YCTAHOBKU NEPEMBIUKH Ha IJIaTe,
au00 TO TMAapOJII0), I BKJIIOUYEHUS/BBIKIIOUEHHUS PETYISATOpAa HEOOXOIUMO TEPEMECTUTh Kypcop
TEKYIIEeH CTPOKH B MEPBYIO CTPOKY JAaHHOW CTPaHUIIBI U HaXKaTh KIaBUIIy «Entery», a 3aTeM, ¢ TOMOIIBIO
KJIABHIIHN «|» WK «T» BbIOpaTh Hy)HOe cocTossHue («BKJD» mmm «BBIKJI») u HaxaTs kinaBumry «Entery
JUTSI TIOATBEPXKACHUS BBIOOpA. ([{7151 0TKa3a OT BBIMOHEHUS JEHCTBHS CIEAYET HaKaTh KIaBuIry «Escy).

[Ipu BBIKIIIOUEHUHU PETYNIATOPA COCTOSHUE YIPaBIECHUS HUPKYISIUOHHBIMU HACOCAMU OCTaeTcs 0e3
U3MEHEHUs (ecnu ObUT BKIIOUEH OJIMH W3 HACOCOB, OH OCTaeTCs BKIIOUEHHBIM), YIPaBJICHHE
PEryIUpYIOIMIUM KJIAallaHOM OCTaHaBiMBaeTca. B nanbpHeilieM cOCTOsSHHE BBIXOJOB pEryisTopa He
MEHSETCS 10 BKIIFOUEHHSI PETYJIATOpAa.

Bo BTOpOIi cTpoKe oTOOpakaeTcs TeMreparypa HapykHoro Bo3ayxa B °C.

B TpeTheil n 4eTBEpTON CTpOKax — 3aJaHHOE U TEKYIllee 3HAUECHUE MapaMmeTpa peryjaupoBaHus (B
3aBUCUMOCTH OT HACTPOWKH MapaMeTPOB PEryisTopa 3TO MOTYT ObITh tl, t2, t1—t2 unmu W). B npumepe
710 W (TEeruioBasi MOIIHOCTh, TOTPeOIIsieMast CHCTEMOH ).
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Bropas crpannua ocHoBHOro MeHio I1PT: nusmepsiembie mapameTpbl

2Glc, Mm3/4: 0.26581
tlc, °C: 63.01
G2c, M3/u: 0.26922
t2c, °C: 26.99
tl, °C: 31.15
t2, °C: 26.99
W, T'kan/ugu: 0.00941
tuB, °C: 12.50

Ha »r1oil crpanuue oToOpakaloTcsi 3HAu€HHUs BCEX H3MepseMbIX mapameTrpoB. Ecim kanan
TEIUIOCYETYUKA, C TIOMOIIbI0 KOTOPOTO M3MeEpsAETCs NaHHBIA MapaMmeTp, He HaCTPOEH, WM MapaMmeTp He
U3MEPSAETCS U3-3a KAKOTr0-JIMOO 0TKa3a, BMECTO YMCIOBOTO 3HAUEHUS BHIBOJIUTCS TEKCT «-----).

Tperbsi crpanuna ocHOBHOTo MeHI0 IIPT: uHauMKkanus cocTosiHue HACOCOB U PYYHOE
ylpasBJjieHHe

2Hacocl: -———
Hacoc?2: -———

PyuHoe ynpaBieHue>

B nepBoii 1 BTOpOii cTpoKax 0TOOpa)kaeTcst OJHO U3 4-X COCTOSTHUN HACOCOB:

«----» — €CJIM HAacOC HE MOJAKIIIOYEH K PETYIATOPY;

«BKJI» — ecn Hacoc MOJKIIIOYEH K PETYISITOPY U BKIIIOUEH;

«BBIKJI» — ecnu Hacoc MOAKIIOUEH K PETYJIATOPY U BBIKIIIOUEH;

«ABAPUS» — ecnin Hacoc MOAKIIOYEH K PETYIATOPY, HO MPHU €ro BKIIOUEHUU pelie Mepenaja
naBieHus (IpU ero HAIM4YUM) He (UKcupyeT paboTy Hacoca.

B Tperbeil cTpoke MOKa3bIBAETCS COCTOSHUE pejie Mepenaja MaBieHHs Ha LUPKYISLHOHHBIX
Hacocax:

® (----)» — €CJIM peJie He MOJKIIIOUYEHO K PErysTopy;
o «ECTDb» — eciu pene MOJIKIIOYEHO K PerysaTopy U (GUKCUPYETCs Tepenas T1aBJICHHS;
e «HET» — ecinu pene NoAKIIOYEHO K PEryIsaTOpy U OTCYTCTBYET IEpena JaBICHNUs,

YeTrBeprasi CTpOKa CIYKUT JUIS Ilepexosa B MeHio «PydHoe yrpasieHue». i 3Toro Heo0X0auMo
IIEPEMECTUTH KypCOp B OTy CTPOKY M HaKaTh Kiasuily «Enter». B pesynbrare momy4um ciexyroniyro
CTpaHUIlY:

2Hacocl: BHIKJI
Hacoc?2: BHIKJI
Kianau: CTOII
lMojoxeHnKs, %: 35.0

(mpumep 3TON CTpaHUIIBI MEHIO COOTBETCTBYET CIIydaro, Korjaa o0a Hacoca MOAKIIOUEHBI K PETyJsTopy).
Ha nannoit ctpanuiie oToOpakaercst TeKyiee cocTosiHue BKIFoUeHUs HacocoB («BKJI» mimm «BbIKII»),
coctostaue ymnpasieHus perynupyoommM kinamaHom («OTKPBITby, «3AKPBITb» wmu «CTOIIy»), a
Takke oleHka nojoxkeHus kinamaHa (0% COOTBETCTBYET MOJIHOCTBIO 3akphiToMy Kiamany, 100% —
MOJTHOCTBIO OTKPBITOMY).

HpI/I YCJIOBUH, YTO PETYIIATOP BBIKIIOYCH U CHATA 3alllUTa OT U3MCHCHUS MMapaMCTPOB PEryATopa, C
kinaBuatypel Cb MOXXHO BKIIIOUWTH JIFOOOW W3 HACOCOB M OTKPBITh, JUOO 3aKPBITh PETYIHPYIOIMINUMA
KJIamaH.

JlJis BKITFOUCHHUS/BBIKITFOUEHUST JTI0OOT0 Hacoca HEOOXOIUMO MEePEMECTUTh Kypcop B CTPOKY ITOTO
Hacoca W HaxaTh kiaBuiny «Enter». Ilocie 3Toro, ¢ moMomipio0 KJIaBUIK «|» BBIOPATh KellaeMoe
neiicteue («BKJD» mmmn «BbIKJI») n Haxats knaBumry «Enter». Ecnu BbriOpaHa KoMaHAa BKIIOYCHHS
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OJIHOTO Hacoca B TO BpeMsl, Kak BKJIIOUEH JPYroi, cHauyaja aBTOMaTHYECKH BBIKIIIOYAETCs] paboTatonIHii
HACOC M 3aTeM, IIOCIIe May3bl, BKIIOUAETCS BHIOpaHHBIN HAacOC.

Jlis py4HOro yHpaBlieHUS MOJOKEHHEM pEryJIupYIOLIero KiamaHa HEOOXOAWMO MepeMECTHUTh
Kypcop B cTpoky «Knanman» m Haxath kiaBuiry «Enter». Ilocnme 3Toro, ¢ moMouipi0 KIABUIIM «|»
BBIOpaTh kenaemoe nericteue («OTKPBIThy, «3AKPBITh» nnmu «CTOII») u Haxats knaBumry «Entery
JUTSl TIOJITaYU COOTBETCTBYIONIETO YIPABIISAIONIETO BO3ICHCTBUSI Ha KJlaraH.

YerBepTas crpannna ocHOBHOTo MeHIo IIPT: nacrpoiiku

2llapaMe TPB>

Kanamer>
OrpaHuUueHmMAa>

Temn. rpad. perymna.>
Temn. Tpabux t2c>
Hacocer>

Knanau>

JleTHUII pexmum>
OumcTka BCEX HaAcCTp>
[Taposs: He HyXeH
IInmarHocTuka>

JlaHHasi CcTpaHMIa COAEPKUT BXOJbl B MEHIO Pa3IMYHBIX HACTPOEK peryisropa. g mepexona k
COOTBETCTBYIOIIMM HACTPOMKAM HaJ0 IOCTaBUTh KypCOp B COOTBETCTBYIOLIYIO CTPOKY JAHHOI'O MEHIO U
HaxkaTh KiaBuiy «Entery.

Menrwo «Ilapamerpbn»

Ha 9To0ii cTpanwuIie 3aar0Tcs CIEAYIONIHe TapaMeTphl PEeryssITopa:

2Tun cucreMmel: OTorl.
PerynmpoBaHue: W
HeliTp30Ha: 0.0010
Km: 0.00000
Ku: -5.0000

e «Tun cucremsl» — BbiOUpaercss u3 2-x BapuanToB: «Otom.» mwin «['BCx». Ot sToro BeiOopa
3aBHCAT: a) 3aJJaHHOE 3HaueHue napaMmerpa perynuposanus (st 'BC — B Buie KOHCTAHTBI; s
OTOIJICHUST — B BUJE TpaduKka OT TEMIEpaTyphl HApPYKHOTO BO31yxa), W 0) ompeneieHue
«Jletnero» pexxuma pabotsl (uist 'BC — Tonpko 1o n1uamna3ony JaT, sl OTOIUICHHS — elle U 110
TeMIIepaType Hapy»KHOTO BO3/lyXa).

e «PerynupoBanuey — BEIOUpAETCs MapaMeTp peryIrupoBanus U3 cnucka: tl, t2, t1-t2 wim W.

o «Helitp30Ha» — BeMMYMHA OTKIOHEHHS MapaMeTpa PeryaupoBaHUsl OT 3aJaHHOTO, B Mpeenax
KOTOPOTO PEryJsiTop HE pearupyer Ha 3TO OTKJIOHeHHe. Ecim mapameTp perynupoBaHUs —
TeMIeparypa, 3Ta BeJquunHa 3amaercs B °C, ecim MOIIHOCTh — TO B ['kay/4. PekoMeHmyembie
3HaueHus: 1 + 3 °C u 2 + 5 % OT MakCUMaJIbHOW MOIIHOCTH COOTBETCTBEHHO. UeM MeHbliie
3HaYeHHE ATOr0 Mapamerpa, TeM uyaimie OyJaeT paboTaTh PEryIUPYIOIIUN KiamaH, Takxke yalle
pearupys Ha CIIy4aifHble OTKIIOHCHHS MapaMeTpa peryInpoBaHUs.

o «Km» — «ponoprmoHaIbHBINY K03GGUIHEHT perysTtopa. Pekomenayemoe 3Hauenue = 0.

o «Ku» — «uHTerpanpHeli» Ko3pduieHT perynstopa. Pekomennyemoe 3HaueHHE MOXKET OBITh
paccuuTano 1o ciaenyrouiei popmyne: Ku = — 5*XonKnamana//lnan/T, roe «/Inam» — nuamna3on
W3MEHEHUS MapaMeTpa PEryJIUPOBAHMS IPH MEPEMENICHUN KJIallaHa U3 TOJHOCTHIO 3aKPBITOTO B
MOJIHOCTBIO OTKpBITOE MosiokeHue; «T» —Bpems B ceKyHAaX, 3a KOTOPO€ YCTaHaBIIMBAETCS
3HaUeHHUE TIapaMeTpa peryInpoBaHusl, paBHOE 3ajaHHOMY. Hanpumep, eciu [u1sl peryaTupoBaHus
TEeMIIepaTypbl OTOIJICHHs BEIOpATh BpeMsl YCTaHOBIIEHUSI TeMIlepaTypsbl, paBHoe 3-M yacam (T =
3*3600), a nuana3oH W3MEHEHMs pEryIHpyeMol Temreparypsl HNpuHATH paBHbBIM 30 °C, TO
nomyuum: Ku = —5%75/30/(3*3600) = —0.001 (oOpaTtuTre BHHMaHHE Ha TO, YTO BEIMYHHA
kod(duimenta aomkHa OBITH OTpUlLIaTeNbHAsH). Eciu mapamMeTpoM peryinupoBaHUs SIBISETCS
MOIIHOCTb, TO €CJIA JUANa30H TEIJIOBOW MOIIHOCTH, MOTpeOIsieMbIii cuctemoi, cocrasiset 0.07
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I'kan/4, nns 3HayeHus xkodpduiuenta Ku npu nmpounx paBHBIX YCIoBUAX moiyuum: Ku = —
5%75/0.07/(3*3600) =~ —0.5.

Menw «Kanaabn»

JlaHHOE MEHI0 HCIHONB3YETCA Ul IPUBSI3KU U3MEPSIEMBIX IApaMETpOB  pEryisaTropa K
U3MEPUTEIILHBIM KaHAJIaM TEIJIOCUETYUKA.

DTO MEHIO COCTOUT U3 8 CTPaHMIL, 10 YUCILy U3MEPSIEMBIX ITapaMETPOB peryisaTopa. B npuseneHHOM
IpUMepe HACTPOEHBI BCE IMapaMETphbl, XOTA €CIM KakoW-Tubo mapaMeTp OTCYTCTBYET (HEeT naTduKa,
U3MEPSIOLIET0 COOTBETCTBYIOLMI MapaMeTp) WJIM IapaMeTp HE HCIOJB3YETCSl B PETYISITOPE, TO
COOTBETCTBYIOIIMI KaHaJl HACTpawBaThb HE HYXHO. [Ipumep HacTpollkM BceX KaHAJIOB IOKAa3aH Ha
CIIENYIOLIEH CXeMeE:

2KaHajy perym.: Glc 2KaHan peryd.: tlc 2KaHan peryd.: G2c 2KaHan peryd.: t2c
VI3mMepdaeTca: MKTC|«| UsmepseTcsa: MKTC || V3mepseTcsa: MKTC [« | UsmepseTcsa: MKTC |«
Homep VV: 1|—| Homep VVY: 1|—| Homep VYV: 1|—| Homep VV¥: 1l|—
Kanam: Gvl Kanam: tl KanHam: Gv2 Kanam: t2
2KaHan peryd. : tl 2KaHan peryd. : t2 2KaHan peryd. : W 2KaHan peryd. : tHB
3mepsaeTcsa: MKTC|«| UsmepseTcsa: MKTC |« | V3mepseTcsa: MKTC |« | UsmepseTcsa: MKTC |«
Homep YV: 1|—| Homep VYVY: 1|—| Homep VYVY: 1|—| Homep YV¥: 1l|l-
Kanam: t3 Kanan: t2 Kanan: W Kanam: ta

IIpuBeneHHas B mpuMmepe HacTpolKa cOOTBETCTBYEeT cxemaM B) m I') m3 paccMOTpeHHBIX BbIlIE
CXEM TEIUIOBBIX MyHKTOB. M3mepsiembie mapamerpsl peryinsaropa Gle, tlc, G2c¢, t2¢c u W miis mo0bIx cxem
TEIUIOBBIX YHKTOB COOTBETCTBYIOT YKa3aHHBIM B IPUMEpE KaHallaM y3ia ydera Termiocuerdynka (Gvl, tl,
Gv2,t2u W).

Jlns M3MepeHus: TeMIlepaTypbl BOJBI, HOCTYMAIoUIed moTpedurento (mapamerp perymnaropa tl)
WCIIOJIb30BaH KaHAJl M3MEPEHHUs TeMIlepaTypbl B TpeTbeM TpyOompoBoje y3ia ydera (kaHan t3).
[IpeobpazoBarens Temrneparypsl A U3MEPEHUs 3TOr0 Mapamerpa MOJKIYaeTCs] KO BTOPOMY KaHATy
W3MEpPeHHs Temmeparypsl Jrodoro M.

[TapameTp perynstopa t2 mis U3MEpeHus: TeMIepaTypbl BOAbI, BO3BPALIAIOIIECHCS OT MOTpeOuTes,
B 3aBUCHUMOH CXeM€ IPUCOEIUHEHUsI HE TpeOyeT YCTAaHOBKU OTIENIBHOIO JaTuuKa, T.K. Temieparypa t2
coBrnazaer ¢ Temneparypoi t2c. IloaToMy B NpUBEIEHHOM IpUMEpPE HACTpoMKa s mapaMerpa t2
COBIIQJIAET C HACTPOUKOM 1715t t2C.

Hakosnen, nius u3mepeHus: TeMIiepaTypbl Hapy>KHOTO BO3ayXa tHB, B IIpPUMEPE MCIIOIb30BaH KaHAI
TeMIIepaTypbl aTMOC(EpHI ta TeIIOCUETUHKA.

M3mepsieMblii TlapamMeTp peryisropa MOXKeT ObIThb NpuBA3aH JMOO K KaHAly Yy3/a yd4eTa
TeIJIocUeTynKa (KaKk yKa3aHoO B MpuMepe), MO0 K KaHAly M3MEpUTEIbHOTO Moayis. [lepBwiii crmocob
ABJICTCA MNPCANOYTUTCIILHBIM, YYHWUTBIBAA, YTO IMOKAa3aHUSA BCEX KAaHAJOB Yy3Jla YUYCTa aApXUBUPYHOTCA
TETUIOCYETYUKOM U, CJIEIOBATEIbHO, pE3yJAbTAThl PETYIUPOBAHHS MOTYT OBITh BIIOCIEIACTBUU
MPOAHATH3UPOBAHBI.

Ecnu ucnone3yercs npuBs3Ka K KaHally y3ja y4eTa, TO HaCTpOIHKa JieslaeTcsl CeAYIoInM 00pa3oMm:

e B crpoke «M3mepserca» Beioupaercs «MKTCy;

e B crpoke «Homep YV » BBoauTcst Homep y371a yuera (ot 1 10 4);

e B crpoke «Kanam» BeIOMpaeTcst kaHai y3na yueta w3 cnucka: Gvl, Gv2, Gv3 (g kKaHaioB
perymaropa Glec u G2c¢); tl, t2, t3 (n1a xananoB perynsaropa tle, t2¢, tl, t2); W (g xanaia
perynsitopa W); ta (711 KaHana perymnsTopa tHs).
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Ecnu ucnonp3yercss mpuBsizka K KaHally U3MEPUTENIBHOTO MOYJNS, TO CTpPaHHLA C HACTPOHKOMN

MMEET HEMHOTO IPYIOi BUJL:

2KaHajy peryJ.:
VzmepsaeTcHa:
Appec VM:
Kaunan MM:

tl
VM
7685
t

e B cTpoke «M3mepsercs» Beioupaercst «MMy;

e B cTpoke «Anpec UMy BBOIUTCS aapec H3MEPUTEITHHOTO MOTYJIS (€r0 3aBOJACKON HOMED);

e B crtpoke «Kanan MM» BbIOMpaeTcs KaHald H3MEPUTEIBHOrO MOayias u3 crucka: Gv (s
kaHanoB peryisaTopa Glc u G2c¢), t wnn t2 (1u1g kaHasoB perynsaropa tlc, t2c, tl, t2, tus). Kanan
U1t mapametrpa W TakuM crmocoO0M HACTPOSH OBITh HE MOJKET.

Ecan mnapamerp perynaropa OTCYTCTBYeT (HET JaTuMKa, HU3MEPSAIONIETO COOTBETCTBYIOIIUHN
napaMmeTp) WM MapaMeTp He UCIOJb3YeTCsl B PEryisiTope, MPU ero HacTpoiike B cTpoke «/3MepseTcs»

cienyeT BeIOpaTh «HeT». Hanmpumep:

2KaHnamnm perya. :

V3sMepaeTca:

tl
HeT

Jlnsi IpOBEpKH MPaBHIBHOCTH HACTPOMKM HEOOXOJMMO BBIBECTH Ha JMUCIUIEH BTOPYIO CTPAHHUILY

ocHoBHoro ™eHio [IPT wu yOemuthes,
0TOOpaXaroTCs MPaBUILHBIC 3HAUCHUSI.

Menw «OrpanuyeHus»

9TO JUIsi BCEX HACTPOCHHBIX M3MEPSEMBIX MapaMeTpoOB

C MMOMOIIBIO 3TOr0 MCHIO 3aJal0TCA T'PAHUYHBIC 3HAYCHUSA HU3SMEPSACMBIX IMApaMETPOB CUCTCMBI.

MeHI0 COCTOUT U3 OJTHOW CTPAHMIIBI:

2tl max, °C:
t2c min, °C:

tlc-t2c min,

Gc max, M3/4:
Gc min, M3/u:
Wmax, I'kan/u4:

95
10
2.500
0.100
0.080
°C 10

Ha stoii cTpanuie 3aat0Tes ClieAyoIKe napaMeTphl peryJsaropa:

e «tl max» — MakcuManbHasi TEMIIEpaTypa BOAbI, MOCTYMAOIEH TOTpedUTeNIo (171 ciryyasi, Koraa
peryaupyemMbiii mapameTp — He tl);

e «t2c min» — MUHUMAaJIbHAS TEMIIEpaTypa CeTeBOi BOJIBI t2¢ (3aIIuTa OT 3aMOPAKUBAHNSA);

e «Gc max» — MakcuManbHbIN pacxon cereBoit Bojibl (Glc u G2c);

e «Gc miny — MUHUMAaJBHBIN pacxon cereBoi Boabl (G2¢ u Glc) (3ammTa OT 3aMOpaKUBaHMS ),

o «Wmax» — MakcuMaibHas moTpedasieMmas MOIHOCTH (W);

e «tlc-t2¢ min» — MUHMMaNbHAS Pa3HOCTh TEMIIEpaTyp ceTeBO BoAbI (t1c-t2¢) (st KOppeKTHOM

paboOTHI TEIIOCYETIYHKA);

Ecnn 3nauenue OrpaHU4CHUs paBHO 0, TO OHO HC YUUTBHIBACTCA.

Menw «TemneparypHblii rpaguk peryjasiTopa»

JlaHHOE MEHIO COCTOUT U3 OJHOW CTPAHMIIBI:

2tus, °C: W
1: -30.0
2: -6.00
3: 10.00

, Tkasn/u
0.0750
0.0400
0.0150

Ha ortoii cTtpanune 3agaercs B TaOMMYHOM BUIE Tpa@HUK 3aBHCHUMOCTH 3HAU€HHUs MapaMmerpa
peryiMpoBaHusl OT TEMIIEPATYPhl HAPYKHOT'O BO3yXa.
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B neBom ctonbue Tabnuibl 3aaeTcs TeMIepaTypa Hapy»XHOTO BO3AyXa, B MPaBOM — 3HAa4YCHHE
napaMerpa peryinupoBanus (B npumepe — W). Eciu mapametp perynupoBanus — remneparypa (tl, t2 nnm
t1—t2), To 3HaYeHUE MapaMeTpa peryaupoBaHus 3agaetcs B rpaaycax Llemscusa. Eciu momuocts (W), TO
— B ['kan/4.

Ecnu tun cuctemsl perynupoBaHUs — OTOIIEHHE, TO TpaduK 3aBUCHMOCTH 3HAYEHHs MapaMmerpa
peryJaupoBaHusl OT TeMIIEpaTypbl HAPYKHOTO BO3[yXa 3aJaeTcsl TpeMs ToukamH (kKak B mpumepe). s
I'BC 3amaHHOe 3HAUY€HHME MapaMeTpa PEryJUpOBAHMS SIBIAETCS KOHCTAHTOW: 3alae€TCs TOJBKO OJHO
3HaueHHE (3HAUCHHE TEMIIEPATYPhl HAPYKHOT'O BO3/AyXa MPU 3TOM HE 3aJ1aeTCs).

Jlisl peAakTUpOBaHUs TOUKH Ipaduka HEOOXOAUMMO MMOMECTUTh KypCOp B HY)KHYIO CTPOKY, HaXKaTb
Kiasuiny «Entery, oTpegakTHpoBaTh 3HAYEHUE TEMIIEPATYPbl HAPYXKHOTO BO3JyXa, CHOBA Ha)XaTb
KinaBunly «Enter», OTpenakTHpOBaTh 3HAYEHUE IapaMeTpa pPEryjJupoBaHHUS M B TPETHH pa3 HaXarb
kiasuiy «Entery.

Menw «Temneparyphblii rpadguk t2c»

DTO MEHIO0 WCIONB3yeTCs sl 3aJaHus €lle OJHOr0 OrpaHHuYeHHs — Trpaduka MaKCHUMAaTbHOW
TeMIlepaTypbl 0OpaTHOW ceTeBoi BOJbI (t2¢) mis cucteMbl otorieHus (s cuctemsl ' BC atoT rpaduk
3HAUYCHUS HE UMEET):

2 tus, °C t2c, °C
1: -20.0 0.00
2: -5.00 0.00
3: 10.00 0.00

3navenue t2¢, paBHoe 0 (kak B mpuMepe) 03HAYaeT, YTO JaHHAs TeMIIepaTypa He KOHTPOJIUPYETCS.

Menrw «Hacocb»

2Hacoc 1: ECTb 2llepuonllepex, n: 5
Hacoc 2: ECTb Bpems nepex.:14:35
Pesnie maByieHusa: ECTb - llayszaBkaHac, c: 3 -
llepenllaBi: PA3OMK BeIXOI Ha pexuMm,c: 5

- PeakumsaHaABap, C: 5
llepABapBkJy, MuH: 30
MaxcKosmmulloneiTok: 10

DTO MEHIO COCTOUT U3 ABYX CTPaHMUII.

Ha nepBoii u3 HuX ykasbiBaercs, noakiarodeHsl 1y k [IPT Hacocsl u pene nepenana nasienus. s
KaXJI0T0 U3 2-X HACOCOB W pelie Mepenaja JaBIeHUsT HaJao BBIOpaTh OAHO U3 ABYX coctosiHuii: «ECTby»
nmn «HET». C momonipto mapamerpa «llepen/laBm» 3amaercsi, Kakoe COCTOSHHUE KOHTAKTOB peJie
nepenaga gasieHus («PA3OMK» umm «3AMK») coOTBETCTBYeT HalM4MIO HOMHHAJIBHOIO Iepenana
JTABJICHUSI.

Ha BTOpOIi cTpanuIie 3a1a10TCsl MapaMeTphbl, ONPeAeISIOINeE TOPSI0K paboThl ¢ HACOCAMHU:

o «llepuonllepexs, 1» — nmepuoja NMepeKIIOUYCHUs] HACOCOB (B JHSIX) C OCHOBHOTO Ha PE3EPBHBIN U
obpatHo (ecnu k [TPT moxkmtouensr o0a Hacoca),

e «Bpemsa mepexi.» — BpeMsl CyTOK (4achl U MUHYTHI), KOTJa OCYILECTBIISIETCS MEPEKIIOUECHHE
HAacOCOB.

o «ITayzaBxnHac,c» — nay3a npu nepekito4eHHUH HACOCOB (BpeMsI MEXAY BBIKIIOYEHHEM OJHOTO
1 BKIIIOUEHHUEM JIPYTOro HAcoca) B CEKYH/Iax;

e «BbIxoa Ha pexum,c» — BpeMsl B CEKYHJaX OKHJIAHMS TMOSBJICHUS CUTHAJIa Ha pejie mepenaaa
JTABJICHUS TIOCJI€ BKIIIOUEHHUS HACOCa;

o «PeaxkumssHaABap,c» — Bpems peakiii Ha aBapyi0 HacOCa, TUATHOCTUPYEMYIO MO MPOMNaJaHHI0
CUTHAJIa Ha peJie nepenaja JaBieHHUs;
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o «llepABapBki, MUH» — MepUoj] B MUHYTaX, C KOTOPHIM OYAYT JI€JIaThCs MOMBITKA BKIIOUEHUS
HACOCOB, €CIIH pelle Nepernana TaBlIeHud HE PETUCTPUPYET MOABJICHUS IEpelafa NaBICHUSA IIPU
BKJIIOYEHHH HACOCOB;

o «MaxkcKommallonmpITOK)» — KOTUYECTBO ITONMBITOK BKIIFOUEHHS HACOCOB;

Menrw «Kiaanman»

2XonKmamnaHa, c: 75
Min wmMmnynasc, c:1.00
Max mMmnyiasc, c:10.0
[lepron3am3awni, o: 1
Bpems3am3ami: 14:35
MayszaBkaKummn, c: 3

e «XonKnamana,c» — Bpems IEpEMEILEHUS PErYIMPYIOIIEr0 KiamaHa W3 OJHOT0 KpalHEero
MIOJIOKEHUS B Jipyroe. 3agaercsd B CeKyHJaX. J[aHHBII mapaMmeTp HCIOJIb3yeTcsl JUIsl OLEHKHU
MIOJIOKEHMS KJIallaHa ¥ B aJITOPUTME 3aIUThI KJIallaHa OT 3aWJIMBaHUSL.

e «Min uMIynsC, ¢» — MHHHUMaJbHOE BpeMs IMOJAaydl CUTHAJAa HAa OTKPBITHE WM 3aKpbITHE
peryupymooIero kianaHa B cekyHaax. Cursam s OTKpBITUS WM 3aKpbITUS KJallaHa He
nojgaercd A0 TeX IMOp, MOKA PAcCUMTAHHOE PErYISATOPOM BpeMsl MMIIyJbCa MEHBIIE, YeM
3HAYEeHHE JAaHHOTO TMapameTpa. DTOT MapaMeTp MOJDKEH OBITh COIJIacoBaH € MHapaMeTpoM
«Heitrp3oHa» Takum 00pazom, YTOOBI IIPU NEPEMEIEHUH KJIallaHa B T€YEHNUE BPEMEHH, paBHOTO
MUHHMaJIbHOMY HMITYJIbCY, M3MEHEHHE PEryJupyeMoro mnapaMeTpa He Obuio Oolblie, 4eMm
BEJIMYMHA HEUTpanbHON 30HBI. Pexomenayemas BenmnuuHa — 2 + 5 % OT 3HaueHus mapamerpa
«XonKnamanay. B mo0om cirydae, 3TOT mapameTp He J0KeH ObITh paBeH 0!

e «Max ummynbc, ¢» — MaKCHUMaJbHOE BpeMs IOJAaud CHUTHajla Ha OTKPHITHE WM 3aKpbITHE
PEryJIMpyoILEero KiamnaHa B CeKyH/1ax.

o «llepumon3an3amn,n» — mepuox B JHIX, C KOTOPBIM BBIMOJMHSAETCA (DYHKIHS 3alluThl OT
3aUJIMBaHUs, NPU KOTOPOW PpETyJUPYIOUIMI KJalnaH IPOTrOHSETCS MO BCEMY JUAla3oHy
MOJIOKEHUH OT MOJTHOCTBIO 3aKPBITOTO JI0 MOJIHOCTBIO OTKPBITOIO;

e «Bpemsa3am3ann» — BpeMs CyTOK (4achl U MUHYTHI), KOTJJa OCYIIECTBIIECTCS ONEpalysl 3alUTh
KJIallaHa OT 3auJIMBaHUS;

o «[lay3aBxnKum, c» — MuHUManpHas may3a B CEKYHAaxX MEKAY BBIKIIIOYEHHEM M IOBTOPHBIM
BKJIIOYEHHEM KJIallaHa.

Menio «JIeTHH# peRuM»

2tus, °C 99
Hauajo: 01.06
Koneir: 31.08
BanllepexnPex, u: 1
llepmonBxisHacoc, n: 7
BpemsaBxkyHacoc,c: 10

[TapameTpsl, onpeaenseMbie Ha TOH CTPaHUIIE, HMEIOT CIIEAYIOIIee 3HAUCHHE:

e «tHB, °C» — rpaHMYHOE 3HAYEHHE TEMIEPATYpbl HAPYKHOTO BO3/yXa, ONPEIEISAIONIEE PEXUM
pabGotbl. Ecnu tHB JepKHUTCS BBINIE STOrO 3HAYCHHS B TEUYEHHUE BPEMEHH, OIPENeNIsieMOro
napamerpoM <«3GazallepexnPexy», miara perynupoBaHHsl TEPEXOIUT B JICTHHH PEXHM pPaOOTHI.
Ecnu tHB AepXKUTCSI HUXKE 3TOrO0 3HAUYEHUS B TEUEHUE BPEMEHH, OIPENEISIEMOrO IapaMeTpoM
«3anllepexnPexy, miara peryaupoBaHus MEPEXOJAUT B PEKUM peryaupoBanusi. [[ns oTkaza ot
nepexoAa B JIETHUH pexuM paboThl MO TeMIlepaType HapyXKHOTO BO3JyXa, CIEIyeT 3anarh
3aB€JIOMO HEJIOCTHKUMOE 3HaYE€HHE 3TOr0 apamerpa, Harpumep, 99 °C;

e «Hauano» — nmata Havaja JeTHEro pexxuma paboThl (IeHb u Mecsm). Eciaum 3amaTh ee B BHIE
«00.00», To mepexo/1 Ha JETHUHM peXUM PabOTHI MO AaTe MPOU3BOIUTHCA HE OY/IET;
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o «Koneny — nmata okoHYaHUs JIETHEro pexkuma paborel. Ecim 3amate ee B Buae «00.00», To
Nepexo Ha JISTHUH PeKUM paboThI 10 1aTe MPOU3BOAUTHCS HE Oy/IeT;

o BanllepexnPex, u» — 3aepkKa B 4acax MpH NEPEKIIOUECHUN PEKUMA padOTHI IO TeMIIepaType
Hapy>KHOTO BO3/1yXa;

o «llepmonBxnHacoc,n1» — nmepuoa B THSAX, ¢ KOTOPHIM HACOCHI KPAaTKOBPEMEHHO BKIIFOYAIOTCS B
JIETHEM pEXUMe paboThl Ui 3alIUTHl OT 3aujuBaHUi. MOMEHT BpEMEHH, B KOTOPBIH 3TO
MIPOMCXOIUT, ONIpeAeIIsIeTCs mapaMeTpom «Bpems nepeki.», u3 MeHro «Hacochiy;,

o «BpemsaBkinHacoc,c» — Bpems B CeKyHIax, Ha KOTOPOE BKJIFOYAIOTCS HACOCHI IS 3aIUTHI OT
3aWJIMBAHUS B JIETHEM PEXKUME PabOTHI;

Menio «O4ncTKa BeexX HaCTPOeK»

2lloaTBepOINTe KOMaHOYy
OumcTKa BCeX HACTp
Ia: Enter, Her: Esc

[locne BXOga B 3TO MEHIO I OYMUCTKM HACTpoeK (MOJ KOTOPBIM MOJpa3yMmMeBaeTcsl 3aluch
HEKOTOPOTO CTaHAApTHOrO0 Habopa HACTPOeK) HeoOXoamMo HaxkaTh kKiaBuiny «Enter». Ecium Haxatb
kiaBuiry «Escy, HaCTpOWKH ocTaHyTCs 0€3 N3MEHEHHUS.

Onucanue padoTsl ¢ naposem

Jloctyn I M3MEHEHHUS HACTPOEK B IJIaT€ PEryJIHpOBaHUS OTKpPBIBAETCS JHMOO C TMOMOIIBIO
YCTAHOBKH MEPEMBIYKH Ha KOHTAKTHI XP3, 1100 (MpH CHATOH NepeMbIYKe) — ¢ MOMOIIBIO BBOJIA MAPOJISL.
MaxkcumanbHast IIMHA aposs — mecTb uudp.

Ecnmn nepemMbruka ycraHoBiieHa Ha KOHTakThl XP3, TO maposib He HYKEH U Ha JUCIUICH BBIBOIUTCS
cooO1ieHue:

[Taposs: He HyXeH

W3meneHnue maposis BO3MOKHO TOJIbKO MPU YCTAaHOBJIEHHOW mepeMbluke. [ u3MeHeHHs maposist
HAJI0 MEePEMECTUTh Kypcop Ha CTPOKY C MapojieM W HaxaTh kinaBuiny «Enter». Ha nucrniee mosBuTcs
Ha/MKCh:

[laposk: 229072727

[Tpu momon mU(POBBIX KIABUIN, HATO0 BBECTH HOBBIH mapoiib. OTMEHUTH BBOJA HOBOTO MApOJIs
MOXHO KiaBuieil «Esc». [l moaTBep kKaeHus BBOJAa HOBOTO MapoJisi HaJlo HaxaTh «Enter», W HOBBIN
naposb Oyner 3anucad B mamsth [IPT. Ha aucnnee mosBUTCS HaAMKCH:

[Taposks : VIzsmMeHeH

[Tocne HaxkaTHs KJIaBUII CO CTPEIKaMH (IPU YCTAHOBJICHHOW MEpPEMBIYKE) BUJ CTPOKH C MapojeM
CHOBa NMPUMET UCXOJIHBIN BU/I:

[laposib: He HyXeH

Ecnu nepembruka ¢ koHTakToB XP3 cHara, Ha )KKU BeIBOgUTCS HAAIUCH:!

[laposk: Beenure
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[Ipu 5TOM M3MEHEHHE HACTPOEK PEryiaTropa BO3MOKHO TOJILKO IOcje BBoJa mapods. [[is storo
HAJI0 MEePEMECTUTh Kypcop Ha CTPOKY C MapoijieM W HaxaTh kiaBuiny «Enter». Ha nucrnnee mosBuTcs
Ha/MKCh:

[lapossb: 229072727

[Tpu oMot mU@POBLIX KIABHUII, HAIO BBECTH Mapoib. OTMEHHUTH BBOJ IMAPOJISi MOXKHO KIIABUIIIEH
«Esc». Jlns moaTBepskIeHUsT BBOJA TMapoJis HAA0 HaxkaTh KiaBuiny «Enter» W, ecnum mapoisib BBEIEH
MpaBUJILHO, HA JIUCILIEE TIOSIBUTCS HAJIIUCH:

[lapoJik @ [puuar

JIubo, ecnu mapoib BBEIEH HEBEPHO:

[lapoJsib: HeBepHBEN

KomngecTBO MOIBITOK BBO/JIa IapoJisd HE OIrpaHUYCHO.

Jlyis cOpoca mpaBUIILHO BBEAEHHOTO MApOJIsi HANO MEPEMECTHTh KypcOp Ha CTPOKY C MapoJieM H
HaxkaTh kinaBuiy «Enter». Ha nucriiee nosiBUTCS HaANKCh:

Maposne:  COpoc

Ecnm naxkats knaBumry «Entery», To maposas Oyner coporieH (Ipu 3TOM JOCTYI K HaCTporkam OyaeT
3aKpBIT), eciu «Escy, HeT.

Ecnu B TeueHue dvaca He OyaeT HakaTO HU OJHOM KJIABHINHK, TO MApojb OyJIeT aBTOMAaTHYECKH
cOpoIIIeH.

Ecnu na mare perynstropa nepembluka ¢ KOHTakTOB XP3 cHsTa, TO I yIAIEHHOTO U3MEHEHUS
HACTPOEK IUIATHI IO MPOTOKOIy ooMeHa yepe3 MKTC Hamo Takke cHayalia BBECTH Mapoib WU MPSIMO C
kinaBuatypsl MKTC nmu mpu momoru nporpammsl DkpMkts.exe.

Menw «/[uarnoctuxka»

2Cbom FLASH: HeT
Coom EEPROM: HeT
Cbomt Bpemsa: Her
CbomCrasuMKTC: Hem
CoomCrazsulM: Her
Ommbka tHB: Her
Oumbrka W: Her

Ha pnanHo#t crTpanuiie otoOpakaeTcsi cocTosiHMe anmapatHeix cpenctB [IPT u  ocHOBHBIX
apaMeTpoB, YUACTBYIOIINX B PETyIUPOBAHUU.
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11. PyKkoBoACTBO 1O 3KCIVIYyaTAIMHU IJIATHI JUCKPETHBHIX BX0A0B (Din8)

11.1. Hazuauenmue.

[lnara puckpeTHBIX BXOAOB (masee — mmata Din8) sBusercss mnatoit pacmmpenus (I1P)
termocuerynka MKTC. Ilnara Din8 npennasnadyeHa qist cOopa JaHHBIX OT OJHOTO WJIM HECKOJBKUX (10
8-MH) YCTPOMCTB C BBIXOJOM THIIA «CYXOM KOHTAKT» WM «OTKPBITBIA KOJUIEKTOP» M MOCIEAYIOLIEN UX
nepeaadn st o0padboTku B cuctemHom 6soxke MKTC.

11.2. CocTaB M YCTPOICTBO IJIATHI JUCKPETHBIX BXO/10B.

HnaTa ,III/ICerTHLIX BXOO0B COIIep)KI/ITI

® VIPABISIONIUH MUKPOKOHTPOJIIED;

e 8§ IMCKPETHBIX TAIbBAHOM30JIUPOBAHHBIX OT 1ieneit Cb BX010B co cxeMol 3amuThl OT apebdesra;
e 8§ map KJIEMMHBIX OJIOKOB JIJIsl TTOJKTFOUCHUS JIMHUH CBSI3M C BHEITHUMH YCTPOMCTBAMU.

LR EEEE !
20|38 6|2 BB

|8+ | 7+ |6+ 5+ 4+ | 3+] 2+ ] 1+

[8-T7-Te-[5-Ta-[3-T2-]1-] —

Pucynok 11.1. PacniosioxkeHne kjeMM Ha TuiaTe JUCKPETHBIX BXOJOB.

11.3.XapaKkTepuCcTHKH IIATHI IMCKPETHBIX BXO/0B.
TexHH4YecKHe XapaKTEePUCTHKH

[Tutranune mnatel Din8 ocymecTtisercs ot cucremaoro 6j1oka MKTC (Cb MKTC) uepes crmot I1P
Ha ero MatepuHckoi ruiare. Ilnata Din8 umeer BcTpoeHHBIH ranpBaHon3onupoBaHHbiil ot neneit MKTC
UCTOYHUK ITUTAHUS BXOAHBIX IeTel IUIaThI.

[ToTpebasieMass MOIITHOCTH BO BpeMs pabOThI, HE OoJiee IBT
HanpsikeHne ncTouHMKa MUTaHUS BXOAHBIX LEnen =6...7B
Tok KOPOTKOTO 3aMBbIKaHUSI BXOJHOM LEMH 5...6MA

CYMMapHOG COIIPOTUBJICHUEC JIMHUU CBA3U U 3AMKHYTOI'O BBIXOAHOTO KJIFOYa

" He 0osiee |l kOm
BHEIITHETO YCTPOMCTBA

PexoMeHnnyemoe ceueHne MpoOBOJHUKOB JIMHUHU CBSI3U 0,2... 1,5MM2
Pabouas yacToTra BXOJIHOIO CUTHAJIA He Ooiee 1500t
MuHuManbHas perucTpupyemas JJIMTeIbHOCTh BXOHOTO UMITYJIhCa 3Mc

YcaoBus dKCIUTyaTaluu

TemnepaTypa OKpy>KaroIlero Bo3ayxa ot 5 10 50° C
OtHocutenbHast BiaxHocTh pu 35°C u 6osee HU3KUX TeMIepaTypax Mnpu 110 93%

0
OTCYTCTBHUH KOHACHCAIIUU BJIarn
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(I)yHKII](IOHaJIbeIe BO3MOXKHOCTH

[Tnata TMCKPETHBIX BXOJIOB 00ECTICUNBACT:

CUMTBHIBAaHUE JJAHHBIX C BBIXOJ]A YCTPOMNCTBA;
paboTy B pekUMe CUETUYNKA UMITYIIHCOB;
nepeaady noaydeHHbix gaHHeix B Cb MKTC.

11.4. IloaroroBka mJaTel AUCKPETHBIX BX0J0B K padoTe.

[lepen wucmonp3zoBanueM Iatel Din8 BHHMAaTenbHO ocMoTpute ee. llnata He JOKHA MMEThH
BUIMMBIX MEXAHUYECKUX TTOBPEKICHUM.

otkpoiite nBepiy Cb MKTC;

BeIkrouynTe nutanne Cb MKTC;

3aBeuTe Kabemu OT BHEIIHUX YCTPOWCTB, NATYMKOB WM KOHIIEBHIX BBIKIIIOUATENCH BHYTPH
ocHoBHOTro0 0;10ka MKTC uepe3 repMOBBOABI B €0 HI)KHEH YacTH;

MOAKITIOUNTE Kabenu K KJIEMMHBIM OJIOKaM, pacrojioKeHHbIM Ha Tuiate Din8 (cm. Pucynox
11.1), mpu HEOOXOAMMOCTH COOJTFOas TIOJIIPHOCTD;

ycranoBurte 1aty Din8 B mo6oi cBoOonubiid cinot IIP Ha marepunckoii miaare Cb MKTC,
YUUTBIBas pacroyioKeHNe HaIpaBIISIONIEro Ki4ya Ha KpaeBOM pa3beMe IIIaThI;

3aduKCUpyiTe TUIaTy IUCKpeTHBIX Bx0s0B B kopmyce Cb MKTC omaum BuHTOM M3X6,
BXOJISIINUM B KOMIUIEKT MTOCTABKH ILJIATHI,

pxirounte nutanne Cb MKTC;

yOenuTech B TOM, YTO MHUTACT KENTHIN CBETOAMO T Ha TuiaTe Ding;

3akpoute neepiry Cb MKTC.
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12. PyKoBOACTBO 10 3KCIIyaTAIIMUA YCTPOMCTBA MOAKJIIOYEHMS MJIAT
pacuupenus (YIIIIP)

12.1. Hazuauenue

VIIIIP npencraBisieT co00i BHENMIHUHN CIOT ISl TIOJKIFOUEHUS TUTAT PACIIMPEHHSI TEIJIOCYETINKA
MKTC, pa3mernieHHbI B OTIEIRHOM KOPIyCce€ M OCHaIIeHHBIH umHTepdericamu RS-485 m RS-232 s
ce3u ¢ Cb MKTC. Ono mnpennHasHaueHo nans nogkiatoueHuss k. Cb MKTC mnatel pacmmpenus,
PAacCIIOIOKEHHOM Ha YJAJIEHUH OT HETO.

nnarta ¥YTMP

Kopnyc

COM-nopt

Pucynok 12.1. Buemnuii Bug YIIIIP.

12.2. HeoO0xoaumble ycJioBHs AJ1s1 NpaBujbHoi padorsl YIIIIP

[Inatel pacmupenusi, ycranaBiauBaemble B YIIIIP, mo/mkHBI MMETh BEpCUUM MPOrPaMMHOTO
obecnieuenus (I10) He Huxke ykazanabix B Tabmuie (Tadnwma 12.1)

Tabauya 12.1. Bepcuu npoepammuozo obecnevenus I1P(munumanvuvie) ons pabomot ¢ YIIIIP.

IInara pacumpenus Bepcus [10 [TonHOE Ha3BaHUE MIATHl PACIIUPEHUS
RS485E v4.06 ITnata uatepdeca RS-485
I1ICM-300 v4. 22 GSM/GPRS monem
IITB v4.070% [Tnata TokoBbIX BEIX0/10B 4-20 MA (0-5, 0-20 MA)
Ilnara perynupoBaHust v4.35100) Ilnara perynupoBaHus TemMnepaTypbl TEIIOHOCUTEIS
IIpumeuanus:

1 .
@ Ilpu ucnonvzoeanuu niamei ¢ éepcueti [10 nuoce v4.40 6 YIIIIP cosmecmuo ¢ cucmemubvimu OJ10Kamu
Ch-04 u Ch-05, umerowumu eepcuu 110 nusxce v2.51 u v5.09 coomeemcmeenno, niama pacuiupenus He
6b1800um ceoe menro nHacmpotiku Ha J{KII Ch.
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@ Hacmpotixa nnamet ona ciyuas @ npouzeooumcs 1mbo npu epemennou nepecmanoske ee ¢ Ch-04 u3z
MeHto au6o npu nookmouenuu YIIIIP k komnvlomepy ¢ NOMOWbIO CReYUAIbHOU NPOSPAMMbL HACMPOUKU
MKTC EC config.

@ Hacmportika nnamel ona cnyuas @ npoussooumcs oo npu epemennol nepecmanoske ee 6 Chb-04 us
Mmento 1ubo npu nooxkmovenuu VIIIIP k komnvriomepy ¢ NOMOWbI0 CReyuaibHoOU Npocpammbl HACMPOUKU
RegulatorParams.

UcnonszoBanue B YIIIIP coBMecTHO ¢ cuctemubiMu Osiokamu Chb-04 u Ch-05, numeromumMu Bepcuu
IO nmmxe v2.51 m v5.09 COOTBETCTBEHHO, IJIAT PACIIUPEHHUS, WMEIOIIMX MEHIO, BO3MOXKHO, HO HE
PEKOMEHIyeTCs, T.K. MPOCMOTP IWMArHOCTUKH, BhIBoguMon matamu Ha JIKII cuctemuoro 0Gioka BO
BpeMs uX padoThl, OyeT HEBO3MOXKEH.

B VIIIIP nonyckaercsi ycTaHaBIMBaTh TOJBKO T€ allllapaTHbIE BEPCUM IUIAT PACHIMPEHUS, KOTOPhIE
IpeHa3HaueHBbl JUIsl YCTAHOBKU B YHUBepcaibHble cia0Thl MaTepuHckoil miatel Cb MKTC v4 u Bblme.
XapakTepHbli npu3Hak Takux [P — 3amuTHBIA K104 B BHUJI€ BBICTYINA MEYATHOW IUIATHI HA CTOPOHE €&
KpaeBoOro pa3bEéMa, OTACIEHHBIN OT IIE€YATHBIX JIAMEJIEH IUPOKUM IIPOIUIIOM.

Buumanue! I[Ipumenenue 6onee pannux eepcuti IIP moscem npusecmu x 6bixo0y uz cmpos YIIIIP u
1IP!

12.3. Texnuueckne XapakTepuCTHKHA

Tabauya 12.2. Texnuueckue xapakxmepucmuxu.

ITocrosiHHOE HanpskeHue nuranus Y IITTP 11...15B
[Totpebnsiemas momHOCTH ¢ [1P, HE Oonee 6 Bt
Macca, He 6oiee 300r
["abaputHbie pazmeps! LIxBxI® 100x165x55 mm
Tabnuya 12.3. Ycnosus skeniyamayuu.
TeMnepaTypa OKpy»KarmIero Bo3ayxa +5°C ... +50°C
OTtHOocHTENbHAS BIIAXXHOCTh OKPYXKAIOIIETO BO3/1yXa 5% ... 95%

VIIIIP coequnsiercss ¢ Cb MKTC mub6o monemubim kabenem (nHTepdeiic RS-232), mubo mo nmunumn
cBs3u uHTEpdeiica RS-485. CoorBerctBenHo B YIIIIP mpemycMoTpeH craHmapTHBIN pasbeM (po3eTka
DB-9F) nnsa npucoenunenuss Kk COM-nmopty u poszerka tuna MC420-38103 (XP1) mis moakitoueHus
unrepdeiica RS-485. HaszHaueHne KOHTAKTOB ATHUX pa3beMOB IpuBeaeHO B Tabnunax (Tabmuua 12.4 u
Ta6muma 12.5).

Tabnuya 12.4. Haznauenue konmaxkmog pazvema RS-232 (pozemxa DB-9F).

NOKOHT. O603Ha4yeHne HasHa4veHwne

2 TXD BxoaHble gaHHble

3 RXD BbixoaHble gaHHble

5 GND O6wmnn (nHtepgenca RS-232)

Tabauya 12.5. Hasnauenue konmaxkmog pazvema RS-485 (MC420-38103).

NOKOHT. O603Ha4veHne HasHa4veHwne

1 A dasza A THOPMALNOHHOIo curHana

2 B ®as3a B nHgopmaymoHHoro curHana

3 GND O6wmn (nHtepenca RS-485)

Onexrponutanue YIIIIP ocymectBiusercs oT BcTpoeHHoro Omoka nmutanus Cbhb-04 wnmu ot ABIT
snewrnezo (021.200.000) ¢ momompio kadens muranus 021.403.000 (mocrtaBnsiercs Bmecte ¢ YIIIIP).
Takxe BO3MOXKHO MPUMEHEHNE UCTOYHUKA MUTaHUS (CETEBOrO aJlarrepa) CTOPOHHETO MPOU3BOIUTEIS.
B sTOM ciydae MCTOYHHMK NTOJDKEH oOecmednBaTh BbIXogHOE HampsbkeHue (12 = 2) B u mMomHOCTh B
Harpy3ke He mMeHee 6 Br. Ecnm anunbl kabens nuranust YIIIIP HemoctaToyHO, €r0 MOXKHO YAJTUHUTH,
o0OecrieyrB HAJEKHbIII KOHTAKT B MECTE€ COEIMHEHHUS TMPOBOJHUKOB M TOCIEAYIOIIYIO H3O0JISALUIO
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coenuHeHUs. PexoMeHmanuu mo moakiaroueHuto nutanus K YIITIP npuBenaensr B Tabmmie (Tabmmia
12.6).

Buumanue! /[na nooxmouenus numanus x VIIIIP ucnonv3ytime xabeinvb ¢ ceueHuem MeOHbIX
2
npoB8oOHUK08 He menee 0,2um”.

Tabauya 12.6. Tun 6noxka numanus (bI1) ona VIIIIP 6 3asucumocmu om ucnoanenus Cb MKTC.

Bapuant ncnonuenunsa Cb Berpoennsiii B Cb BII Bnemnuit bI1
Cb-04 + +
Cb-05 - +

+ - peKOMEHTyeMbIi
% - IpUMEHEHNE BO3MOKHO
— - OTCYTCTBYET

12.4. CxeMbI NOAKJIIOYECHUSA

Cxempl ogxmoueHus YIIIIP k Cb-04 yepes COM-nopt u nuHuio cBa3u RS-485 mpuBeneHbl Ha
pucynkax (Pucynoxk 12.2 u Pucynokx 12.3 coorBercrBenHo). Ilogkmrouenne VIIIIP x Cb-05
MPOU3BOAUTCS TIO TaKUM K€ CXeMaMm, 3a HUCKIoueHueM snektponutanus YIIIIP, koropoe
OCYIIECTBIISIETCS OT BHelrHero Onoka nutanus: bBII BHemHero mwmm cereBoro amanrtepa (cm. Tabmuma
12.6).

Buumanue! Henvzsn nooxniouame ooun VIIIIP k CB oonospemenno no unmepgeticam RS-232 u
RS-485. J/[ns nookntouenust 0onxcen 6vimsb UCNONIL30BAH MOJILKO 0OUH U3 UHMeEPGhelicos.

CB MKTC
Masmibonsia. com-fopm] 2/ —2) CoMnopm YInpP
2| RXD TXD |2
Hen 3| Txp RXD |3
5| sGND —1{ sGND | 5
MogemMHbIA
% = Kabenk Mnama paclutipeHun
‘i @ 0+ SAZ MennocYemMyYUuREa
Y
N

\ our

RS485

%%EE F /_,k KabBenb NUTaHWA = MKTC
: ?‘u’ J 128 ™~
A
B
GND

Pucynok 12.2. Cxema noakmtouenust YIIIIP k Cb-04 yepes COM-nopr.

OnnoBpemenHo k ogHoMy CBb-05 MoxHOo nogkmtounts nBa YIIIP, ucnons3ys ajist oqHOTO U3 HUX
JTUHUIO CBs3M MHTepdeiica RS-485 Ha mare mogkmtouenuid, a st apyroro — RS-232. B 1o ke Bpewms,
onHoBpemenHoe noakioueHue nByx YIIIIP k Chb-04 mo untepdeiicy RS-232 u unrepdeiicy RS-485 na
iaTe NOJAKIFOYEHU He Aomyckaercs. Takke HeJOMyCTUMO MOAKIOYEHUE OPYIMX YCTPOMCTB K JINHUU
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ces3u uHTEepdeiica RS-485 mexny VIIIIP u Cb MKTC. Ilpu neobxomumoctu nonkmodeHus k Ch-04
nByx u Oonee YIIIIP, kaxaplii M3 HUX CIIEAYeT MOJKIIOYATh OTIENbHOM JIUHUEH cBsi3u unTepderica RS-
485 k cobcTBenHo ate pacmupenust RS-485E, ycraHOBIEHHOH B CJI0T Ha MaTePUHCKOM TIJIaTe.

Cb MKTC
e -"""'-'ﬂl
rangme, | cowfo] = >~ [eon yrnp
nodrmoverud "Dpr: =5 — :‘ OM-nopm
HBn 3| Txo =5 13
3] SaHD sGND |5
=5
ko % S SAZ Mnama paciuupemus
slelele » kabens NuTaHna P mnﬂ:::;:mruxa
ooloi 8] | (17 5]y
= & 128 | w
szv |V
L .l
: ]
o 5 B s
"
w1 GND | &

Pucynox 12.3. Cxema nonxirodeHust YIIIIP k Cb-04 uepes nunrepderic RS485.

12.5. PykoBoacTBo no mouraxy YIIIIP

[Tepconain, ocymectBisitonuii MoHTax YIIIIP, gomkeH WMeTh HaBBIK pabOTHI C DJIEKTPOHHOMN
anmnaparypoi, >MeKTPOM3MEPUTENILHBIMU MPUOOPaMH, a TaKKE BHUMATEIBHO O3HAKOMUTHCS C JAHHBIM
pa3zesnoM pyKOBOJICTBA IO AKCILITyaTalluy.

Hexoropeim mmaTam pacmmupenusi mnepen ycranoBkoi B YIIIIP tpeGyercs mnpeaBapuTenbHas
HacTpoiika. K TakuM miiaTaM OTHOCATCS IIaTa TOKOBBIX BBIXOJOB, IUIaTa PETYJIMPOBAHMS U JIPYTHE,
MMEIOIINE MEHIO HACTPOMKM W TpocMoTpa pexkumoB padotrel Ha JIKII cucremnoro Omoka. Ilpum
nucnons3oBanuu Takoil miatel B YIIIIP coBmectHOo ¢ cucteMabiMu Ookamu Ch-04 u Ch-05, umeromumu
Bepcun I10 mmxe v2.51 m v5.09 coorBercTBeHHO, ee, mepen ycraHoBkod B YIIIIP, meobxommmo
HAaCTPOUTh B COOTBETCTBHHM C PYKOBOACTBOM IO 3KCIUTyaTtauuu miatel, yctaHoBuB ee Cb MKTC
ucniotaeHus1 Chb-04. [Tocne Hactpoitku padounx napametpos, uzsiekute [1P uz Cb MKTC u ycranoBute
B YIIIIP, kak omucano panee. Taxxke IaTy paclIMpeHUs MOKHO HACTPOUTh, ycTaHOBUB ee B YIIIIP,
MOJIKJIIOUEHHBIH K TMEePCOHATLHOMY KOMIIBIOTEPY MOJEMHBIM KabeneM (ITOCTaBIIAETCS B KOMILIEKTE C
VIIIIP), 1 BOoCOIb30BaBUIMCH CielManbHON (u1st kaxaoil I1P, cm. pasnen 12.2) nporpammoil HacTpoMKu
napamMeTPOB U PEKUMOB PAOOTHI.

ITonxmouenune VYIIIIP x Cb MKTC ocymectBusercs MO0 OJHOW W3 CXEM, NPUBEICHHBIX Ha
pucynkax (Pucynok 12.2 wnu Pucynok 12.3). Mecto pacnonoxkenus YIIIIP cremyer BeIOMpaTh Takum
oOpa3oMm, droObI CcOOMIOJANKUCH YycinoBHS ero okcrnyaranuu (Tabmuma 12.3). Jormyckaercs
ycranaBnuBath Y IIIIP HemocpencTBEHHO Ha CTEHE WIIM B MOHTXKHOM IIKaQy.

Jlnst ycToiunBoil paboThl JuimHa MoaeMHoro kadens (Pucynoxk 12.2), cesssiBatomero YIIIIP u Cb
MKTC, ne nomxna npessimath 10 m. st coequnenus Cb MKTC u VIIIIP nuaueit cBsa3u natepderica
RS-485 (Pucynok 12.3) ucnons3yiite skpanupoBaHHyto Butyto napy (FTP-2, STP-2 unu ananoruunyo)
nmHOM 10 1200 M. [Tpu HE0OX0IMMOCTH TTOMECTUTE Kabelbh B METAUIOPYKAB COTIIACHO MPOEKTY.

Cuumure kpbiuky kopryca YIIIIP, npeaBapuTenbHO OTBEpHYB YETHIPE YAEP/KUBAIOIINX €€ BUHTA.
[Tepen ucnonp3zoBanuem YIIIIP BHumatensHo ocMmotpute ero (Pucynok 12.1). OHO HE AOMKHO UMETH
BUJMMBIX MEXaHHUYECKUX MOBPEXKIACHUH, KOTOPBbIE MOTYT MpHUBECTH K c60sM U HeucnpaBHocTH YIIIIP B
nporecce skcmyaranuu. Pacnonoxkure xopnyc YIIIIP Ha moAroToBIeHHOM MeECT€ HAa CTEHE WJIU B
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MOHTQ)XHOM MKady TakuMm oOpazoM, 4ToObl pazbeM COM-mopTa pacmojarajics BHH3Y, 3aKpEruTe
KOPITYC YEThIPbMSI BUHTAMH HJIA CAaMOPE3aMHU.

Brixmounte mutanue Cb MKTC. Coemunure COM-noptel YIIIIP u Cb MKTC MoaemMHBIM
KabeneM, BXOJSIIMM B KOMIUIEKT MocTaBku. Eciu mo kakoi-nmn6o npuunne noakmouenue YIIIIP k Cb
MKTC mopemHbIM KaberneM HEBO3MOXKHO, TO HCIIOJIB3YHTE JUHUIO CBsI3W uHTepdeiica RS-485 Ttumna
BuTas mapa. OnauH KoHer| kabens cBs3u uHTepdeiica RS-485 npomycture yepe3 repMoBBOI HA KOPITyCe
VIIIIP u moakmouute ero K kiemmam pazbema XP1 «RS-485» nnarel VIIIIP (Pucynok 12.4), a apyroii
KOHEIl MPOMYCTUTE 4Yepe3 IepMOBBOJA B HIKHeH yactu kopryca Cb um moakiounte, ¢ coOMOACHUEM
HAaMMEHOBaHMU Iiernel, Kk kaemMmaM uHTepdeiica RS-485 na mnate moakmouenus Cb MKTC wmm x T1P
RS485E, ycranoBnennoit B8 Cb MKTC. [lns moakmrouenus ueneit A u B wunHTepdeiica RS-485
UCIIOJIB3YUTE OJHY BUTYIO Tapy. 3aduxcupyidte kabemb nuHUM cBsizu RS-485, 3akpyTtuB raiiku
repMoBBos10B Ha kopnyce YIIIIP u Cb MKTC.

Pucynox 12.4. Tlonxnrouenue tuHUM CBsI3U nHTEp(deiica RS-485.

B cnydasx nuranus YIIIIP ot Bctpoennoro Omoka murtanus Cb-04 nu6o ot BBl enewnezo
UCIIOJIB3YWTEe KaOenb MUTaHUs, BXOAAMUNA B KoMmruiekT moctaBku YIITIP. Bunky kaGenss muTaHus
BOTKHHTE B pazbeM « 12V OUT» na mate BBII unu UBII (Pucynok 12.5), apyroii KoHel kabemnsi MUTaHus
yepe3 repMoBBOA BeIBeAuTe Hapyxky kopnyca Cb-04 wmmu BbBII enewneco. 3abukcupyiite KaOenb
NUTaHMsL, 3aKPYTUB TaliKy T€pMOBBO/IA.

Pucynok 12.5. loaxmrouenue kabemnst nuranus kK UIT npousBoacTea MuaTenmpudop.
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Kabens muranums (ot BctpoeHHoro Osioka mutanuss Cb-04, HHII enewineco MMM OT BHEIIHETO
ajanTepa) NpOIYyCTHTE uepe3 TepMmoBBoa Ha kopmyce YIIIIP u 6e3 colOmogeHHs TOISPHOCTH
MOAKITIOUNTE K KiemmaM pazbema XP2 «/2Vy na mmate VIIIP (Pucynok 12.6). 3adukcupyiite kadbenb
MUTaHUs, 3aKPYTUB TaKy TEPMOBBO/IA.

Pucynok 12.6. [logknroyenue nutanus k miate YIITTP.

Jus ucnons3zyemoir IIP BwImonmHHTE BCe HEOOXOAMMBIE KOMMYTAI[MOHHBIE MOJKIIOUYEHUS U
YCTAHOBUTE TNepeKiodaTesid B padouee TOJNOKEHHE B COOTBETCTBUM C €€ PYKOBOJACTBOM IO
9KCIUTyaTallud (CM. COOTBETCTBYIOIIMH pa3gen «PykKoBoICTBa MO JKCIUTyaTalud mnepudepuitHbIx
MOTYJICH»).

Bcerasere B cnor XS2 muarer VIIIIP (Pucynok 12.7) miary pacmupeHus 10 yHopa, YYUThIBas
pacroyiokeHrue KJroda 1mo pucyHKy KoHTypa [IP, u 3adukcupyiite ee KpemeXHbI YrOJOK B 3alllelIKe
(Pucynok 12.8). Bxmiounte nmutanue Cb MKTC wu aganrepa nutanus YIIIIP (ecnm ucnosib3yercs
BHemHui BIT). Y6eautecs B paboTocmocoOHOCTH TUIaThl. 3akpoite Kpoimky kopiryca YIIIIP. 3akpyrure
YEThIPE YACPKUBAIOIINX €€ BUHTA.

R

KOHTYP NP
P SN —

Pucynox 12.7. Ycranoska I[P termnocuerunka MKTC B YIIIIP.
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Pucynox 12.8. ®uxcanus TP Teriocuerunka MKTC B VIIIIP.
Hns mexoropeie [P MoryT moHamoOUTHCS AOTOMHUTENbHBIC JeHCTBUS Mpu MOHTaxe ux B YIIIIP

9
Hampumep, s mnatel GSM — mepecTaHoBKa pa3beMa aHTEHHBI Ha HEW M MPOTACKUBAHHE pa3zbema
kabess aHTeHHBI Yepe3 repMoBBojl. Hrke nmpuBeneH npuMep yctaHoBKkH iatel GSM

Nuctpykius no ycranoBke miatel GSM-monema MKTC B VIIIIP

1. V3MeHeHUWe HaINpaBICHHUS KPEIUICHHUS aHTEHHOTO MEPEXOJHUKA K JEPIKATEIIO
mwiatel GSM-Monema.
ana CE-04
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Econ pasbem anteHHoro mnepexoanuka Ha tiate GSM Mmoaema HaXOQuTCs B TOJIOXKEHUH,
yYKa3aHHOM Ha PUCYHKE cjieBa, To /il ycTaHOBKH B YIIIIP ero HeoOXoaumMo mepecTaBUTh B IMOJOKECHHE

M300paKEHHOE HAa PUCYHKE crpaBa (B OTOM MOJIOKeHHH cTeHKa kopryca YIIIIP we Oymer mermnarhb
3aBMHYMBAHUIO pa3beéMa aHTEHHBI B pa3beM aHTEHHOT'O MIEPEXOTHUKA).
Jis 3 TOr0 HEOOXOUMO:

0CJIA0UTh TaliKy KPEeIUIeHUs pa3beMa aHTEHHOTO MTePEXO0HUKA (CM. PHUCYHOK);
aKKypaTHO BBIHYTH Pa3beM U3 TPOPE3U JIePiKaTEIs;
MOBEPHYTH pazbeM Ha 180 rpagycos;

BCTAaBUTb Pa3bEM B MPOPEC3b ACPKATCIA, YUUTHIBAA IMOJIOKCHUEC HA HEM JIBICKU, U ITPOCJICINB YTOOBI
maﬁ6bl, HAaACTHIC HA pa3bCeM OKa3aJIMCh CO CTOPOHLL FaﬁKH;

3aTSHYTh FaliKy KperieHus: pa3bema.
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2. BcraBka pazbema kabesnst aHTEHHBI B OTBEPCTHE TE€PMOBBO/IA.

Jlnisi BO3MOKHOCTH TPOTSTUBAHUs KaOess aHTeHHBI BMECTE C pa3beMoM BHYTpb Kopryca YIIIIP
OJIMH U3 TEPMOBBOJIOB B HEM JIOJIKEH OBITh YBEIMYEHHOTO pasmepa (9 Mm).
Jlnst mportyckaHus Kabesnst B 9 MM repMOBBO/I BHITIOJTHHUTD CIEIYIONINE ASHCTBUS:
— TIOJTHOCTHIO OTBUHTHUTH 30KMMHYIO TaliKy TepMOBBO/Ia U Ha/IeTh €€ Ha Kabeb aHTEHHBI;
— BBIHYTh U3 I€PMOBBOJA PE3MHOBBIA TPYOUAThIi YIUIOTHUTENb M, aKKypaTHO PacTATMBasi €ro, TaKkke
HaJIeTh Ha Kabelb aHTEHHBI;
— TPOMYCTUTH pazbeM KaOelss aHTeHHBI Yepe3 Kopmyc repMoBBoia BHYTps YIIIIP;
— CABHMHYTH BAOJb Kabessi pe3NHOBBIN YIJIOTHUTENh T€PMOBBOA BHYTPb €r0 KOPIYca;
— HaBMHTHUTH 3)KUMHYIO Iailky T€pMOBBO/Ia HAa KOPIYC F€PMOBBO/IA.

PykoBoacTBo no akcnnyatauum nepudpepuiiHbix Mogynewn tennocyetymka MKTC. UsgaHne 25-e. 17.06.2013
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