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IlepeyeHb NPUHATHIX 0003HAYECHUI U COKPALLICHHIT

AKIT  — aucrnuieliHO-KJIaBUATypHas MaHelb

nm — U3MEPUTEIIBLHBIN MOYJIb

MII — MaTepUHCKas 1iaTa

MIIZ{L — monynb IepeHoca JaHHbIX

IIK — MePCOHAJIbHBIA KOMITBIOTEP

IITA — miara npocMoTpa apxuBa

mp — IJ1aTa pacuIupeHust

IIPT  — miara perylnupoBaHus TEMIIEPATYPBI TEITIOHOCUTENS
IITB - miara TOKOBBIX BEIXOZOB

Cb — CHCTEMHBIH 010K

VIIII — ycTpoicTBO MeyaTy MPOTOKOJIOB HA IPUHTEP
YIIIP — ycTpOHCTBO MOAKIIOYEHUS IIJIAT PACIIUPEHUS
Yy — y3en y4yéra

Din8  — murata TMCKPETHBIX BXOJIOB
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Beenenue

Termmocuétunk MKTC BbIOAHEH 1O MPUHIMIY «OTKPBITON» cucrtembl. [loap3oBarento
NPEOCTABIISICTCS BO3MOXKHOCTH JOOABJIATH B €r0 COCTaB Pa3IMUYHBIE YCTPOMCTBA, PACHIMPSIONINE
(GyHKIMOHATBHBIE BO3MOXKHOCTH cuérumka. Jlms »3toro Ha wmatepuHckod mmiatre Cb MKTC
IPEyCMOTPEHBl CTAaHIAPTHBIE Pa3bEMbl (CIOTHI), HA KOTOPBIE BBIBEAEH IIOCIENOBATEIIbHBIN KaHal
oOMeHa ¢ LEHTPaJbHBIM IPOLECCOPOM MATEPUHCKOM IUIaThl. B 3TH CIOTBI MOTYT OBITh BCTaBIICHBI
wiatel pacmupenus (IIP), peanusyromme nomonHuTeNbHbIE (QYHKIMH, HEOOXOAWMBIE MOTPEOUTEIIO
(meyaTh MPOTOKOJIOB HAa MpPHHTEpE, 3aluch apxuBa AaHHbIX Ha USB ¢udui-nuck, Beigady 3HaueHUi
TEeKyIUX u3MepseMbix napamerpoB temiocuétTurika MKTC B Buje cTaHIapTHBIX CHUTHAJIOB TOKOBBIX
BBIX0JIOB ¢ nuanazoHamu 0-5, 0-20 minu 4-20 MA, ynpaBiieHHE HAacOCaMH M 3aJIBHDKKAMH B CHCTEME
pEeryIupoBaHus U T.J.), WINM PEaTU3yIONUe JOMOJHUTEIbHbIE MHTEP(EHChl s CBSI3M C BHEUIHUMHU
YCTPOWCTBAMU MJIM YAaJCHHBIM KoMmbloTepoM (nHTepdeiic RS-485 ¢ momaepskkoit mporokona Modbus
u untepdeiic LonWorks, OGecrpoBogubie paguo winm GSM kananel cBssu u ap.). B 0a3oBoii
komruiekTaruu  Termocuétunk MKTC ocHamieH MHHMMAanbHO HEOOXOAMMBIMU IS COBPEMEHHOTO
npubopa cpencTBaMu BBOJA-BbIBOAA: MHOIOCTPOYHBIA JUCIUIEH C KJIaBUATYpOW, KOMIIBIOTEPHBIN
MoCIeI0BaTeNbHBIA MOPT U COBMEIICHHBIM ¢ HUM uHTepderic RS-485. JlobGaBneHre 1OMOTHUTENbHBIX
[IP BO BBEOEHHBI B HKCIUIyaTallMI0 TEIUIOCUYETYMK HE TpeOyeT HU OOHOBIIEHUS TPOTPAMMHOTO
oOecrnieueHus B HEM, HM pa3MOHTUPOBAHUS Npudopa JUIsl KaKKX JIM0O annapaTHbIX J0pabOToK.

Ha xax ol MaTeprMHCKOH IJ1aTe€ YCTAaHOBJIEHBI 1IECTh |8-TH KOHTAKTHBIX YHUBEPCAIBHBIX CIOTOB.
B cocraBe cnoTOB IpenycCMOTpPEHbl TajJbBaHUYECKH OTBS3aHHBIE OT CETH M MPOYMX Lenel
TEIUIOCYETYMKA KOHTAKThl MAJOMOIIHOTO MCTOYHMKA MUTaHUS, 4YTO oOecrnedynBaeT HEOOXOIUMYIO
U30IUI0 TIpU  OOBEIUHEHWH B OJHOW CHUCTeME NpUOOPOB C PA3IUYHBIMH HCTOYHHKAMHU
anekTponutanus. Ilponeccop [P moxkeT oOMeHHMBaThcs € LEHTpalbHBIM MpoueccopoM Ha MII mo
raJIbBAHUYECKH HW30JIMPOBAHHBIM KaHajlaM I[10CJIEJOBAaTEIbHOTO OOMEHA, BBIXOSIIUM Ha KOHTAKTHI
KaXJI0r0 CJI0Ta. DTUM 00eCreyrBaeTcsi BO3MOXKHOCTh OBICTpON Meperaud HEOOXOAMMBIX Uil paboThl
IUIaThl PAaCIIMPEHUs WM BHEUIHETo yCTpoiicTBa naHHbIX u3 apxuBa MKTC wn/unm Tekymux pe3ynbTaToB
n3mepenuil. [1o aToMmy ke kaHany NpelyCMOTPEHA CBsA3b € AUCIUIEEM M KJIABHATYPOM, MOJIKIFOUEHHBIMU
K LEHTpaJIbHOMY IIPOLIECCOPY MAaTepUHCKOM TuiaThl. OTO JaeT BO3MOXHOCTh  CO3/aBaTh
HEMOCPEJCTBEHHO B IUIaTaX pACHIMPEHHUs MOJAMEHI0 000 CIOKHOCTH [ HACTPOMKHM M BBOJA
napaMeTpoB B 3T miaThl. [lepenaua ynpaBiieHUs: B TaKHe TOJMEHIO OCYILECTBISIETCS U3 CIEMAIBLHOTO
nyHkta MeHI0o MKTC. Cucrema nocTpoeHa Tak, 4TO IUIAThl PACIIUPEHUS UMEIOT BO3MOXHOCTh UYTE€HUS
JAHHBIX TEMJIOCYETUMKA, HO HUKAK HE BIUAIOT HA €ro (PYHKIIUU y4yeTa.

[InaTel pacumpenus, ycTaHOBIIEHHBIE B ¢10Thl HA MII, He UMEIOT BBIX0/1a HA TPYIIIBI KIEMMHHUKOB
Ha tuiate nonkimoueHnt Cb MKTC, Tak kak HOpeAcTaBislOT cOOOH 3aKOHYEHHBIE YCTPOMCTBA.
KrnemMMHbIe OOKM A7t TOIKIIOYSHHs JTMHUH CBS3M C BHEIIHMMH ycTpoiicTBamu, ecnu [IP peanusyer
uHTepdenc CBSI3M, WM BXOIHBIX/BBIXOJHBIX CHTHAJIOB, €CIM OHA peaM3yeT IPYyroe yCTPOMCTBO,
pacmonaratotcss  HemocpencTBeHHo Ha  [IP.  Uckmrouenuwem  sBistoTest  twiatel  [TP USB
cnenuan3upoBaHHbid pazbeM USB kortopoit pacnionaraercs va MII, u ITP YIITI pa3beM KOTOPOU IS
HOJKJIIOUEHUS IPUHTEPA HE0OX0AUMO 3aKpenuTh Ha Kopmyce cucteMHoro 6ioka MKTC.

Kpome mar pacmivpeHus BBITYCKAIOTCA TAaKXKE€ U PEATU3YIOLIUE JOTOJIHUTENbHBIE CEpBUCHBIE
GYHKIIMY BHEIIHUE MOJYJIH, HAlPUMEp MOMYJNb MepeHOCca TaHHBIX, MO3BOJSIONINI CUUTHIBATh JaHHBIC
apxuBoB u3 MKTC 1o nMeromemMycsi B MUHIMaITbHOUM kKoMimiekTaruu Cb natepdeiicy RS-232.

B cBs13u ¢ mOCTOSIHHOH PabOTOH MO YCOBEPIICHCTBOBAHUIO TUIAT PACIIMPEHHS M BHEITHUX MOJIYyIEH
B UX KOHCTPYKIIHIO U TPOrpaMMHOE 0OecrieyeHe MOT'YT ObITh BHECEHBI H3MEHEHUSI.

Buumanne! Hacrosimee onucanue kacaercs IIP Bepcuii V4 u Bblle, NpeHAZHAYECHHBIX 1JIA
Cb MKTC ¢ marepuHCcKoO#l miaToil Bepcun V4 U Bbile (C_IECTbH) YHUBEPCAJbHBIMH CJIOTAMHU
OIMHAKOBOI0 pa3Mepa). YHHBepCaJbHbIe CJOTHI NMO3BOIAKT Hcnoiab3oBath B Cb MKTC mo
HECKOJIbKO OJMHAKOBBIX ILIAT OJHOBPEMEHHO, 4YTO ObLIO HeBO3MOXHO paHee. He caeayer
BCTABJISATH B 3TH CJIOTHI IJIATHI PACHIMPEHUS CTAPOH KOHCTPYKIHUH (C MPOPE3bI0-KJIIYOM MEXKIY
KOHTAKTaMH KpaeBoro paznema IIP) Bo n3dexanue BbIXo1a UX U3 CTPOSI.
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1. Kparkoe onmucaHue M peKOMEHIaliM M0 YCTAHOBKE IJIAT PaCIIMpPeHUs

K pa6oram mo ycraHoBKe HW OOCJHY:KMBAHUIO IVIAT PACHIMPEHHs] AOMYCKAKTCHA JHLIA,
HMeIye Heo0XoAUMYK KBATH(QUKANMIO M O3HAKOMJIEHHbIE € HX JKCIUIyaTAIMOHHOMN
JOKyMeHTauue u Jjokymenranuei rtemnocuyeruynka MKTC.

Huxe pnaHpl KpaTkoe ONMCaHME W PEKOMEHJAllMM 10 YCTaHOBKE BblmyckaeMmbix OOO
«Uutennpubop» B Hactosuiee Bpems miaT pacmupenuss MKTC u pyHKUIHOHANBHO CBSI3aHHBIX C HUMU
ycTpoiicTB. Pacrionoxkenne cioToB Ha MaTepUHCKOH Tuiare cuctemMHoro Oioka Cbhb-04 mpuBeneHo Huxke
(cMm. Pucynok 1.1).

Bce mumarel pacmupeHusi paBHO3HAYHBI M MOTYT OBITh YCTaHOBJIEHBI B JIIOOBIE pa3zbeMbl
MatepuHckoi maaTel, kpome [1P VYTIII, koTopas BcraBisieTcst Toabko B pazbeMm XS5, u [P USB, kotopas
BCTaBJISIETCS TOJIBKO B pa3zbem XS6.

Buumanue! YcraHoBka HW CHSTHe MIJIAT PpacHIMPeHUs] JOJKHO NPOU3BOAUTHLCI IPH
OTKJIIOYeHHOM nuTaHuu cucreMHoro 01oka MKTC, «ropsiuas» ycTaHOBKa MOKeT NPHBECTH K
c00SIM MJTH TOBPEKIEHUIO aNlapaTyphbl.

[Tocne ycranoBku IIP B cnotr MII ona ¢gukcupyeTcst OHUM BUHTOM WM IByMst BUHTaMu M3x6 (B
3aBUCHUMOCTH OT KOHCTPYKTHUBHOTO uctionnenus [1P) B cucremuom 610xke MKTC.
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Pucynok 1.1

JUis Mcnosnb30BaHus IUIAT PACIIMPEHHUs C YNPOUIEHHBIM cucTeMHbIM Oiokom Cb-05, xoTopslil He
UMeeT CJOTOB /ISl UX YCTaHOBKH, WJIHM TIpU HeoOxomumoctd padotel [IP Ha ynamenwm ot Cb-04
IPUMEHSETCS CIIEUAIbHOE YCTPOWCTBO MOAKIOUeHHs Iuiat pacmupenus — YIIIIP. Ono npencrasisier
co00¥ CIOT A MOJKIIOUEHUs Tuiat pacmuperus terocuerdynka MKTC, pa3merieHHbid B OTACTEHOM
KopITyce M ocHalleHHbI naTepdeiicamu RS-485 u RS-232 nns cesasu ¢ Cb MKTC.

B mento ternocuerunka MKTC numeercst ctonbert, coaepkamnii BXOIbI B MEHIO TUTAT PACITUPEHHS.
[lepBblii MYyHKT J@aHHOTO MEHIO — «[IpOCMOTP apxXMBOB)Y, NPUCYTCTBYET BCEr/a, HE3aBHUCHUMO OT
Hanuuud [1P, Tak kak naHHas GyHKUIKS BXOAUT B cOCTaB 6a3oBoro nporpamMmmuoro odecrneyenns MKTC.

Hanuuume npyrux CTpoK B JaHHOM ITYHKTE MEHIO 3aBUCUT OT npucyrctsus [IP u Hanmums y Hux
MEHIO.
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1.1. YcrpoiicTBo meyatu nporokoJioB Ha npunTep (YIIII)

VIIII npeanasHaueHo Uid Te4aTH JAHHBIX, COJEp)KAlIMXCA B apXHBaX TeEIJIOCUETYMKA, Ha
PYCUOUIIMPOBAHHOM MAaTPUYHOM IPHUHTEpE, MOAJCPKHUBAIONIEM cUCTeMy Komanja Epson. IlpunTep
HOJIKJIF0YAETCs ¢ TIOMOIIBI0 Kabems tuma Centronics k passemy YIIII 3akpemieanomy Ha Cb MKTC.

[Inara VIIII ycranaBiauBaeTcs B cioT pacmupenust XS5 matepunckoi wiatel Cb MKTC.

[Ipn BxmtoyeHun mnuTaHus cuctemHoro Onoka YIIII Oynmer aBTomMaruuecku OOHApYKEHO
IIPOLIECCOPOM MATEPUHCKOM IIJIaThl, [IOCJIE YEro CTaHET BO3MOXHBIM II€YaTh IPOTOKOJIOB C IOMOIIbIO
MaTpuyHOro mnpuHTepa. Mertonuka GopMupoBaHHs 3aJaHUd JUIS BbIBOJIAa Ha Ie€4yaTh OIKMCaHa B
COOTBETCTBYIOILIEM Pa3zelie JaHHOTO PyKOBOJICTBA.

1.2. Ilaara unrtepdeiica USB

CbéM pnaHHBIX, HakoIUIeHHBIX TerocuétunkoM MKTC, MoXeT ocCyIIecTBIATHCA Pa3HBIMU
cnocobamu. [lpocredimmii U3 HUX — cuuTbiBanue apxuBa Ha USB ¢ummr-guck HemocpencTBEHHO ¢
cucremoro 6moka MKTC. Ha npaBoit 6okoBoii ctenke kopriyca Cb MKTC umeercs pazsém USB, s
ero oOcimyxuBaHus B ciaoT XS6 wmarepwHCKON matel cucteMHoro Onoka wucnonaenus Cb-04
HeoOxoauMo ycraHoBuTh miary untepgeiica USB. BHUMAHMUE! B otnuune oT GONBIIMHCTBA APYTUX
IUIaT pacIIMpPeHus, 3Ta IJIaTa MpeaHa3HauYeHa TOJAbKO AJs cjaoTa XS6.

[Tnata waTepdeiica USB obecneunBaeT orno3HaBaHWE MOMEHTa TMOJKIIOYCHHS (QUISII-TUCKA U
MOCJIEIYIONTYI0 aBTOMAaTHYECKYIO 3alliCh Ha HETO MOJHON KOIWHU apXuBa Teriocuéranka. OOBIYHO 3TOT
Ipolecc 3aHUMAaeT OKOoJIO MuUHYThl. Daill Komuu apxuBa, co3JaBaeMblii Ha (IdLI-TUCKE, CHA0XKEH
NPUBS3KOW K MOMEHTY ChEMa W HOMEpPY CHCTEMHOro OJI0OKa, 4YTO YIPOIIAeT TMOCIeayolee
YINOPAIOYMBAHHUE TIOJIy4YEHHBIX JaHHBIX. CUMThIBAHUE apXMBOB € (idII-AMCKa U OOHOBIEHHE 0a3bl
JAHHBIX TEIUIOBOTO Y4Y€Ta WPOWCXOMUT TIOJ YIPABICHUEM COOTBETCTBYIOIIEIO IMPOrPaAaMMHOTO
o0ecreyeHns, KOTOpoe JOHKHO ObITh YCTAHOBJIEHO HAa KOMITBIOTEPE AUCIIETUEPCKOTo IMMyHKTA.

1.3. Ilnarsl uatepgeiica RS-485

[Inara RS485E mnpennaznauena ans obecneuenus: padorsl MKTC B cocraBe nH(opmanroHHOM
cetu ¢ uHTepdeiicom RS-485. CoorserctByromas IIP ycranaBnuBaercss B mt000i CBOOOAHBIN CIOT
pacmmpenus XS1-XS6 marepunckoit miarel Terutocuéranka wiv B YIITIP. KonudecTBo moakou€HHBIX
K oJHON JuHUM cBsi3U TernocuéTunkoB MKTC moxer nocturats 128, a paccTosiHHE MEXAY BETyLIUMU
nH(OpMaAIIMOHHBIM OOMEH y3J1aMU CETU HE TOJKHO npeBbimath 1200 m. [l corniacoBanust IMHUM CBSI3U
untepdeiica RS-485 na [IP RS485E, ycraHoBieHHOH B mocienHeM (KpaiiHeM) Ha JIMHUM CHCTEMHOM
o6moke MKTC, HeoOxomumo BKIIOYHTH (T.e. yctaHoBHTh B moinoxeHne ON) mepexmrouarens SA2-3
(120R).

Pabora mnarer RS485E He 3aBHCHT OT MOIKIIIOUYEHUS] BHENTHUX YCTPOMCTB K mHTep(eiicy RS-232
CHUCTEMHOro OJ0Ka. DTO TO3BOJSET pPealu30BaTh HE3aBUCHUMbBIE CETH, HAmpUMeEp: MPOBOJIHYIO (C
ucnoiib3oBanueM uHTepderica RS-485) u GecipoBoHyO (¢ Mcmoib3oBaHWeM BHenHero GSM monema,
nojkiaroueHHoro Kk RS-232), nubo npousBoauTh HajganouHble pabOTHl C TEIJIOCYETYMKOM, MOAKIIOUYHB
KoMITbIOTep K mHTep(eiicy RS-232, He 6mokupyst ero padoty B cetn RS-485.

Ecnmu npu opranmsanuu cetu Tpedyercs mpeobOpasoBanue untepgeiica RS-485 B RS-232 (u
00paTHO), TO PEKOMEHIYeTCsl UCIMOoJIb30BaTh paszpadoranHsii OO0 «MaTenmpubdop» mpeodpa3zoBareb
unrepdeiicoB RS-485/RS-232. TloapoOHoe omucaHue KOH(PHUTYpaluud COSAUHEHHH CETH I 3TOrO
Cllydasi IPUBOIUTCS B MOCIEAYIOUINX pa3zesiaX TaHHOTO pyKOBOJCTBA.

ITnata RS485E noanepxuBaer oOMeH JaHHBIMH Kak 110 codcTBeHHOMY npoTokosry MKTC, tak u no
npotokory Modbus RTU.

1.4. Tlnata unrtepdeiica LonWorks

IImara HHTep(beﬁca LonWorks IIpeaHasHadyeHa i1 MOOAKIIOYEHHUS TEIUIOCYETUMKA K CETSIM
LonWorks.
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[Tnara ycranaBiuBaercsi B Jr0Oyro cBoOoanyio mapy ciotoB XS1-XS2, XS3-XS4, XS5-XS6
MarepuHckod 1atel Cb MKTC. Ogun pa3 B CeKyHIly OHa 3alpalluBacT y TEIJIOCUETUYMKA JaHHbIC
(MrHOBEHHBIC 3HAYEHUSI MU3MEPSEMBIX MapaMeTPOB U TEKYIIUE 3HAYCHUS MHTErPaTOpPOB), MPEICTABISET
ux B (Qopmare “CrangapTHpix ceTeBbiXx mnepeMeHHbIX (SNVT) cucrembr LON u mepemaer 3Tu
IIEPEMEHHBIE B CETb.

ITnara Beimyckaercss B derhlpex moamdukammsx: LonWorks-1, LonWorks—2, LonWorks-3 u
LonWorks—4. Lludpa B ee Ha3BaHUM yKa3bIBAaCT KOJMYECTBO MOIJCPKHBACMBIX IUIATOH Y3JIOB CETH

LonWorks. Kaxnplit y3en obecrieurBaeT mepeaady B CeTh JaHHBIX OJHOIO y3Jia ydeTa TeIIoCUeTYhKa
MKTC.

1.5. Ilaara TokoBbIX BbIx010B MKTC (IITB)

[TnaTta TokoBbix Beix0/0B (IITB) sBasiercs mnaroit pacumpenus (I1P) remnocuerunka MKTC. Ona
IpeHa3HayeHa JUIsl BbIJA4W BHENIHEMY MOTPEOMTEN0 OT OAHOTO A0 4YEThlpeX 3HAYeHHH TEKyIIuX
u3MepsieMbIx napamerpoB TeriocdetTynka MKTC B Buzie CTaHJapTHBIX CUTHAJIOB TOKOBBIX BBIXOJIOB C
nuanaszonamu 0-5, 0-20 wim 4-20 MA.

[Tnara Beimyckaetrcs B detsipex moaupukanmsix: [1TB-1, [ITB-2, IITB-3 u IITB-4. Lludpa B ee
Ha3BaHUM YKa3blBA€T MAaKCHMaJbHOE KOJUYECTBO TOKOBBIX BBIXOJHBIX CHTHAJIOB BbIpaOaTHIBAEMbIX
IIJIATOM.

[Tnara ycranaBiauBaeTcs B Jit000W CBOOOTHBIN cioT pacmmpenus XS 1-XS6 matepunckoii uiatel Ch
MKTC.

1.6. Iimara GSM moaema ITICM-300

[Inata GSM wmonmema IICM-300 mnpemHasHadeHa sl oOecrieueHHs] OECIPOBOAHOM CBS3M C
terocueTyukoM MKTC, Haxomsmmmcst B 30HE TTOKPBITHS KakOi-T1M00 CeTH COTOBOM CBS3W CTaHIapTa
GSM.

[Tnara m3rotoBnena Ha 6aze GSM-monyns SIM300Z wim SIM900B u ycTanaBimBaeTcs B JIO00M
cBOOOIHBIN cnoT pactmpenus XS1-XS6 marepunckoii mnatel Cb MKTC.

1.7. Monyab nepenoca ganubix (MII)

IIpu orcyrctBum muatel USB u Qudmi-gucka anbTepHaTMBOM UM MOXeT ciayxuTbh MIL/,
paspabortansbii OOO «UWHTenmpubop». DTO KOMIAKTHOE YCTPOMCTBO, MHUTAlOIIEECs OT OJHOTO
rajibBaHUYECKOro 3ieMeHTa (opmata AA, obecneunBaeT cuumThiBaHue naHHBIX apxuBoB MKTC u
HOCJEIYIONMI MepeHoC UX Ha KOMIBIOTEp AMCHETYEPCKOro MyHKTa. B oTimume ot (idmi-aucka oH
UCIONIB3YET JJIsl Iepenadyu JaHHbIX nocneaoBarenbHbld mopT (COM-nopt). CunrtanHas uHGpopManus
XpaHUTCs B 3Heproueszasucumon namsatu MII/] ve menee 12 ner.

BosmoxHnsl crnenyromue BapuanTsl noakiaoueHuss MIT/] xk MKTC:

e nonkitouenne MIIJ] k BbIBEZIGHHOMY Ha IMPaBYIO0 OOKOBYIO CTEHKY cucteMHoro 6moxka MKTC

pazbémy XP5 COM-nopra MKTC (cm. Pucynoxk 1.1);

® [OJKIIOYEHHE K BHIXOJHOMY pa3némy RS-232 mpeobpasoBarens unrepdeiica RS-485/RS-232 B

cirygae coenuHerns Heckoiabkux MKTC mpu momomum rurat uaTepdeiica RS-485.

[Tocne noaxmouenust MKTC oaHuUM M3 Ha3BaHHBIX CIIOCOOOB HAYMHAETCS MOMCK MOJKIIOUEHHBIX
npuOOpOB, KOTOPBII MOXKET NPOAOKATHCA HECKOJIbKO MMHYT. 3aTeéM IPOUCXOJUT KOIMPOBAaHUE
nanHbix B MITJ[ ¢ kaxnoro HaiinenHoro mpubopa. CuntbiBanue ¢ MIIJl 1 oOHOBieHne 6a3bl JAHHBIX
TEIJIOBOTO y4€Ta MPOUCXOIUT IO YIPABICHUEM YCTAHABIMBAEMOIO Ha KOMIIBIOTEPE TUCIIETYEPCKOTO
MYHKTA COOTBETCTBYIOLIETO MIPOIPaMMHOT0 00ecIieueHusl.

1.8. Iliaara peryJupoBaHusi

[InaTa perynupoBaHus TpeCTaBiseT coOoi muary pacmupenus s termnocuerdynka MKTC. Ona
MOXeET OBITh YCTaHOBJIEHAa B J0OOW u3 6-tm cinoroB XS1-XS6 na wmarepunckoit mmate Cb
TEIIOCYETYHKA.

Jlnist peryupoBaHusl MOTYT OBITh BBIOpAHBI CJIEAYIOIINE TapaMeTpPhI:
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e Temreparypa BOABl B TIOJAIOIIEM TPYOONpPOBOJE CHCTEMBbl OTOIUICHHS WM TOPSYEro
BogocHabxenus (I'BC);

e Temreparypa BOJbl B 00paTHOM TPyOOIpPOBOAE;

® DPa3HOCTh TEMIEpaTyp MEXy MOJAIOIIUM H 0OpaTHBIM TPYOOIIPOBOIOM;

® TEIUIOBAast MOIIHOCTB, MOTPeOIsieMas CHCTEMOM.

Jisi cUCTeM OTOIUICHHSI PETyJUpOBaHHE OCYIIECTBISETCS MO TpaduKy B 3aBHUCUMOCTH OT
TeMITepaTypbl Hapy>KHOTO Bo3ayxa; A cucteM I BC mognepkuBaeTcs MocToSHHOE 3HAYCHUE ITapaMeTpa
peryIupoBaHHsL.

[TnaTa perynupoBaHus He TpeOyeT MOJKIIOYCHUS K HEll TaTYMKOB pacxoja WK TeMIeparypsl. Bee
HEOOXO/MMBIE TapaMeTpbl U3MEpPSAIOTCS C TOMOLIbI0 TerocdyeTyrka. 1o OTHOIIEHHIO K INTaTHOM
KOMIUIEKTAIlUM TEIUIOCUeTYHKA JUId peann3auuu (QYHKIUH peryJupoBaHUs MOXKET ITOHAZO0OUTHCA
JIOTIOJTHUTEIBHO MOJIKIIOYHUTE JI0 2-X JaTYMKOB TEMIEpPaTyphl TEINIOHOCUTENS (ISl ATOTO UCTIOIb3YIOTCS
CBOOO/IHBIC KaHAJIBI U3MEPEHHS TeMIepaTypbl H3MepHTENbHBIX Moayneil (IM)) u natuuk Temmneparypsl
Hapy>KHOTO Bo3ayxa (moakitoyaercs oo k UM, 6o x CB).

1.9. Ilnata quckpeTHbIX BxoaoB (Ding)

[Tnata auckpetHbix BxomoB (Din8) smisercs mmaroit pacmmpenus temiocuerdynka MKTC. Ona
npeIHa3HauYeHa Ul ONPEACTICHUS COCTOSHHS (3aMKHYTO/Pa30MKHYTO) OJHOTO HJIM HECKOJBKUX (10 8-
MH) YCTPOUCTB C BBIXOJIOM THIIA «CYXOH KOHTAKT» WA «OTKPBITHIA KOJUIEKTOP», & TaKKe JUIsl MOJICYeTa
KOJIMYECTBA UMITYJIbCOB CO CUETYMKOB BO/IbI, ra3a, SJEKTPUUYECTBA U T.II., UMEIONIUX BBIXOJIbI YKA3aHHBIX
THUIIOB.

1.10.ITnnara Ethernet ITPC-802

[Tnara Ethernet TIPC-802 mnpeanasHauena s noakiaroueHus Ttemiocyerdynka MKTC  «k
BBIYUCIIUTENBHON ceTH, paboTtaromieil mo nporokony Ethernet. CBsizp ¢ yaajdeHHBIM TEMIOCUYETYUKOM
MKTC ocymectBnsiercst uepe3 VHTEepHET, pu 3TOM JUCHETUYEPCKUIN MYHKT JOJIKEH OBITh MOJKIIOUEH K
cetu MlHTEpHET 1100BIM yT0OHBIM CIIOCOOOM.

[Tnara paboraer B coorBerctBuu co ctanmaproM |IEEE 802.3-2012 u ycranaBmmBaercs B 1000
cBOOOIHBIN cnoT pactmmperus XS1-XS6 marepunckoii mnatel Cb MKTC.

1.11.Ilnanupyemble K BbINYCKY IUIATHI PACIIMPEHUS

PeanuzoBannas B MKTC «oTkpbITas» apXUTEKTypa MO3BOJSET PACHIUPATH €r0 BO3MOXKHOCTHU 10
Mepe HeOOXOJMMOCTH, C MUHUMAJIbHBIMHM 3aTpaTaMH BapbUpys THII U YHUCIO yCTAaHABIMBAEMBIX ILIAT
pacimupeHusi, o0ecredrBasi ONepaTUBHYIO MOJCTPONKY MOTPEOUTENbCKUX KAYEeCTB TEIJIOCUETUMKA 101
MEHSIIOIMECs TPeOOBAaHNUS 3aKa3UMKOB.

1.12. Y cTpoiicTBO noakIoueHus niaat pacmupenus (YIIIIP)

VIIIIP npencrasisier coOOM BHEMIHUN CIOT JUIS MOAKIIOUEHHS TUIAT PaCUIMPEHHs] TeII0CYeTYHKa
MKTC, pa3MmenieHHBIH B OTIEIEHOM KOpITyce W OCHamleHHBbI uHTepdericamu RS-485 u RS-232 mns
cesa3u ¢ Cb MKTC. Ono npennaznaueno it nogkiatodeHuss K Cb MKTC ogHol nmnaTsl paclumpeHus,
PAacCIIOJIOKEHHOM Ha yJaJIeHUU OT HETO.
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2. PyKoBOACTBO IO IKCIIyaTalliH YCTPOHCTBA NeYaTH MPOTOKOJI0B HA
npunrep (YIIII)

2.1. Haszunauenue YIIII

VIIII npenHasHadyeHO [UIs II€YaTH JAHHBIX, COACPKALIMXCS B AapXUBE TEIUIOCYETYMKA, HaA
MaTpUYHOM MpHUHTEpE, MOJJEepKUBAIOLIEM cucTeMy Komann Epson,. Ilpunrep mnoaximtouaercs ¢
noMmotikio kadesns tuna Centronics wernocpeacteenHo k Cb MKTC.

2.2. YcranoBka YIIII B cucremublii 0,10k MKTC

VIIIT ycraHaBiMBaeTCs B CIOT paciiuperuss XSS5 MaTepuHCKOM 11aThl cucteMHoro 6ioka MKTC
(cm. Pucynok 2.1).

XS1 _ g" é XS3 XS5
o) o ¢
_XP1 xP7 ~
bun [ ] o
m -]
- o o o
[| i = = =
. XP5
i u
Ml v4
COoM-
nopm
XP2
. 0
x:a o8t plad
. Q. o a
E | = = e
| L X1
o XP4 3 > > Use-A
o XS2 Xs4 o XS6
|]|||||" J
Pucynok 2.1

Jns ycranoBku matel YIIII BeimosHUTE cienyronme qeHCTBUSA:

BeIkIFounTe muranne Cb MKTC;

otkpoiire nepiny Cb MKTC;

yAQIATE 3ariylIKy B MPaBoi cTeHKe Kopmyca ocHoBHOTO Oyioka Cb MKTC, Beie pazpema
COM-nopra;

B OCBOOOAMBIIEMCS IOCIE YAANCHHS 3ariIyIIKH OTBEPCTHU Pa3MECTUTE 25-TH IUTHIPHKOBBIH
pazbem miatel YIIII, copuentupoBas ero ananornyso pazeemy COM-nopra;

3akpenuTe pazbeM miatel YIIIT nByms BunTamum M4x8, BXOAAIIMMH B KOMIUIEKT MOCTaBKU
TJIaThI;

ycranoBute 1wiaty YIIIT B mpennazHaueHHBIH a1 Hee cBoOoaubiil cnor XS5 Ha MII Chb
MKTC, yunTbIBasl pacnoyio;KeHUE HAIIPABJISIFOLIETO KIIF0YA Ha KPaeBOM pa3beMe IIJIaThI;

3apukcupyiite miaty YIIII B xopnyce Cb MKTC omaum BuHTOM M3X6, BXOmsmuM B
KOMIIJICKT IIOCTAaBKH I1J1aThI,

3akpoiite neepry Cb MKTC;
pxirounte nuranue Cb MKTC.

ITocne BxmroueHuss Cb MKTC B MeHI0O AOKEH MOSABUTbCA NYHKT «[leuamv npom.>». Jlns
nepexojia K JaHHOMY IyHKTY MEHIO HEOOXOJMMO, HaxomsCh B HadanbHOM TyHKTe MeHI0 MKTC, tpu
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pa3a HaXXaTh KJIABUIIY « ‘ ».

Ilepen wHawamoMm pacrevaTkd JaHHBIX HEOOXOJUMO TMOAKIIOYHUTH MPUHTEP K pazbeMy
napauienabHoro nopra riatel YIIII, BeiBenenHoMy Ha mpaByro 60okoByto cteHKy Cb MKTC (mipu aTom
NUTaHUE TPUHTEPA JTOJHKHO OBITH BBIKIIOUEHO). Eciu HEoOXomuMo, BCTaBbTE B MPHHTEP TpeOyemoe
KOJIMYECTBO JIUCTOB OyMaru, 3aTeM BKJIIOUUTE IPUHTED.

2.3. Pa6ora ¢ menro YIIII

2.3.1. TIlepexoa k nyHKTY MeHI0 «IleyaTp>»

Jlnia nepexona K MyHKTY MeHIO «/leuams npom.>» HE0OXOIUMO, HAXOJSCh B Ha4YaJIbHOM IyHKTE

MeHro MKTC, Tpu pa3a HakaThb Ha KJIABHIIY « ‘ ». Ha nucmiiee mosiBUTCS MEHIO, HaUYMHAIOIIEECsS C
NYHKTa « [Ipocmomp apxueoe>».

3aTeM HaXMMaTh Ha KIABHIIY « W& 10 mepexoia K MyHKTy «[lewams npom.>». Bxox B 7TOT
IYHKT MEHIO ITPOMCXOAUT MOCIie HaXkaTus Ha kiasuiy "Enter”.

2.3.2. HaBuranus no nyHKTamM MeHIO

Jlnst BbIOOpa TpeOyeMOoro myHKTa MEHIO MCIOJIb3YIOTCS KIaBUIIH «™ 5,y . TIpu HaxaTuu HA
"Enter" B cOOTBETCTBUM C BBIOPAHHBIM ITYHKTOM MEHIO IPOUCXOJUT IEpPexXoi K MEHI0, KOTOpOe
IpeHa3HAYeHO I PeJaKTUPOBaHUs Havajga OTYETHOTO MEpro/ia, KOHIA OTYETHOTO MEepHoja U 3alycKa
npouecca neyatu. g BbIxoJja U3 MEHIO HACTPOUKH OTYETHOTO IEpUo/ia UCOIb3yeTcs kiasuima "Esc”.

Jlns mepexoja K BBOJY JaThl Hayaja WJIM KOHIA OTYETHOIO IEepUOoJa HCIOJIb3YeTCs KIIaBHIIa
"Enter". [lns penakTHpoBaHUS JaThl Hadalla WM KOHIIA OTYETHOTO TIEPHOJIa UCTIONB3YIOTCS IIU(PPOBHIC

KJIABUILIM U CTPEIKU «™y oy [Tpu naxatum knaBuin "Enter" BBenéHHOe 3HaYEHHE JaThl
IIPOBEPSIETCSl Ha MPAaBUIBHOCTh M COXpaHSAETCS B MaMATU mporeccopa Moxayis. Ecim gara BBeneHa
HEeBepHO (Hampumep, 45-e unciao 56-ro Mecsa), To Ha AUCIUIee 0TOOpa)kaeTcsl MpeabIayliee 3HAYCHHE
natel. [lpm Haxkatum Ha kinaBumly "ESC" BBen€HHOe 3HaueHHWE HE COXpaHSETCSl W Ha JUCIUIee
MIOKa3bIBAECTCsl IPEABIAYIIEE BBEAEHHOE 3HAUCHNE Havajla UM KOHIIAa OTYETHOTO MEPUOIaA.

Jlia Havana meyaTu TpeOyercs BbBIOpaTh MyHKT MeHI0 «Hauame neyamamwvy. Ha nucnnee Cb
MKTC nosBuTcst HaaMUCh:

[leuaTs CTPOKMU
HOoMep XXXXX

rae XXXXX - HoMep CTpoKH, KoTopast nepeaaércst B Oydep npuHTepa A MOoCIeyonel neyary.
Jns mpekpamienus rnedaTd TpeOyercss HakaTh Ha kiaBumy "ESC". Ecnum medare He mpekpaTuTCs
HEMEJUICHHO, ITOBTOPUTE HAKAaTHE HECKOIBKO pa3. IIpu 3TOM IOJKHA MpEeKpaTUThCA Nepefada JaHHBIX
u3 YIIIT B 6ydep npuntepa. CTpoku, KOTOpbIE YK€ ObUIM IepelaHbl, OyayT pacreyaTaHbl Jaxe Mocie
npekpaieHus oomena mexay YIIIT u mpuntepom.

Eciu Bo Bpemsi obmena nanusiMu Mexnay YIIII u mpuntepom VIIII He momyuuT curnana
HOJTBEPKIEHUs OT pUHTepa, To Ha auciuieit Cb MKTC Oynet BbIBeieHa HAaIKCh:

HeT npuHTepa

J1is BBIXO1a U3 3TOTO COCTOSIHUS CielyeT HaxkaTh Ha J1ro0yro kiaBuiry Ha Cb MKTC.
B nynkTe mento «Hacmpoiika>» MPOUCXOIUT BHIOOP OJIaHKa OTUéTa TSI KaXKI0TO U3 YETHIPEX Y'Y
(MoIpoOGHOCTH B ONMUCAHUU PAOOTHI C ITYHKTOM MEHIO)
13



Pyxosoocmeo no sxcniyamayuu nepugeputinvix mooyneu meniocuemuuxa MKTC

Jlnst Hauana BBOAA HoMepa OJaHKa HcIolib3yercs kinasuma "Enter". [lns penaktupoBanus Homepa
OylaHKa HMCTOJNB3YyIOTCS nudpoBble KiaBuiu. [Ipu Haxatum knaBumu "Enter", BBenéHHoe 3HaUYeHHE
IPOBEPSETCS Ha MPaBUIIBHOCTH (BCETO MOXKHO MCIIOJIB30BAaTh BOCEMb OJIAHKOB) U COXPAHSETCS B AMSATH
nporeccopa Moayis. [lpm Haxatuu Ha kinaBumry "ESC" BBenEHHOE 3HAUEHHWE HE COXpAHSAETCS W Ha
JIHCTIIee TTOKa3bIBACTCS MPebIaylee BBEAEHHOE 3HaYeHHE HoMepa OIaHKa.

2.3.3. BwbiOop HOMepa y3J1a yuéTa

Howmep y3na yuéra, amst KoToporo Tpedyercsi pacreyaraTh MPOTOKOJ, JOJKEH ObITh BBIOpaH 10
BXOJIa B MYHKT MeHI0 «/leyamv npom.>y». JIns BeiOOpa HOMEpa y371a y4€Ta MCHOJB3YHTe KOMOUHAIUIO
kuomok "Shift + N", rne N — Homep y3ma yuéra (1, 2, 3 wim 4). BeiOpanHbsiii HoMep y3iaa yuéra
otoOpakaercst B 1eBoM BepxHeMm yriy auciuies Cb MKTC. Ilpu pabore ¢ meHwo «lleuames npom.>»

HOMEp y37a y4yéra He oToOpaxaercs. [lng Beixoma u3 MmeHio «llewams npom.>y» TpeOyeTcs HaXKaTb
"Shift+Esc".

2.4. Pa6oTa ¢ NyHKTaMHU MEHIO

24.1. Conep:xxumoe nyHkTa MeHI0 «IledaTp>»

ApxuB COOBITUI>
[louacopom apxmpe>
[IOCYyTOUHEN apxXuB>
[IoMeCHAauHEN apxXuB>
HacTpomnka>

Apxue coovimuii>
OTOT MYHKT MEHIO IpeJHa3HaueH JUIsd pacliedyaTtkyu apxuBa coObITuil. /g mepexona k HacTpoike
oTtuéTHOro nepuoja Haxats Ha "Enter". Ha nucnnee Cb MKTC nosiBuTcs HaAnuchk:

Crapt: Yyy—-MM—-T'T"
Cror: Uyy—MM—IT'T
HauaTe neuaTarsb

I'ne wy-mm-22 - nata Hayajma M KOHLA OTUETHOTO nepuoja B (opmare yucio-mecsu-ron. s
peAaKTUPOBAaHUS Hayaja WIM KOHLA OTYETHOTO IMepuoja TpeOyercss BbIOpaTh HYKHBIM IYHKT MEHIO,

HaKUMast Ha KiaBun « ™ 1 «™®». Jlis Hauama peakTHPOBaHMs TPeOyeMOil JaThl HaxaTh Ha "Enter”
- Kypcop nepeiér Ha Havyano TpedyeMoil natel. [ pelakTHpOBaHMsI MOYKHO HCIIOIB30BaTh HU(POBHIE

KJIABUIIW W KJIABUILIU « ‘ » 1 « ¥ ». Jlnsg coxpaHeHus: BBEAEHHON JaThl TpeOyeTcs: Haxath Ha "Enter”,
JUIs OTMEHBI BBoIa — Ha "ESC". [Ing Havana nmeyaTtu HaJo BBIOpATh MYHKT MEHIO «Hauamb nevamamovy U
HaxkaTh Ha "Enter". /{ns nocpounoro npekparienus rneyatu Tpedyercst HaxxaTh Ha "ESC".

PacnieuaTka apxuBa COOBITHI UMEET CIEYIONINE CTOIOLIBI:

e WHaexc 3anmucH - 3TO MHAEKC 3alUCH B apXuBe TersiocyeTdyuka (0T 0 10 MakCMMalbHOIO
3HauEHUs, PAaBHOTO eMKOCTH apxuBa MuHyc 1). CTpouku, B pacredyaTke y KOTOpbIX HMHJEKC paBeH -1, He
SIBJISIIOTCSL CTPOKaMM COOBITHH, a yKa3bIBalOT 3HAUEHHE OIMIMOOK MapaMeTpOB COCTOSHUS HAa MOMEHT
Hayaja 3aKka3aHHOI'0 OTYETHOIO MEPHUO/a;

e JlaTta u BpeMs - JaTta M BpeMsi COOBITHS MO YacaM TeriocueTdynka. Eciu Ha OAMH MOMEHT
BpPEMEHU MPHUXOJUTCS] HECKOJIBKO COOBITHH, 1aTa U BpeMs yKa3bIBaIOTCS TOJIBKO OJUH pas;

e CoObITHe - nBa ctonbOma. B mepBoM m3 3THX CTOIOIOB OTOOpa)kaeTcsl MHIEKC MapameTpa
COCTOSTHUS TEIIOCUETYHKa M, Yepe3 YepTOUKY, 3HAaUCHHE OIIMOKM ATOr0 mapaMerpa Uil ciaydasi, Korjaa
310 ommOka He paBHa (. Bo BTOpoM M3 3THX CTOJNOIIOB OTOOpaskaeTcs TOJIBKO HOMEp IapaMerpa
COCTOSTHUS AJIS ClTydast, KOT/ia olnOKa mapaMeTpa COCTOSIHUS TeruiocueTyrka pasHa 0.
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e Cuer - yeTsIpe cTONIONA - COCTOsAHUE cueTa nHTerparopos Q, M1, M2 u M3 cOOTBETCTBEHHO.
3HaK IIJIF0C 03HAYaeT, YTO, HAYMHAsl ¢ MOMEHTa COOBITHSA U J1ajiee, COOTBETCTBYIOLIMI MHTErpaTop BEAET
HaKOIIJICHHE TerIa J1u00 Macchl. 3HAK MUHYC - O3HAa4YaeT MPEeKpalleHne HAKOIIJICHUsI HHTErpaTopa.

e [lapamerp COCTOSIHUSA - HA3BAaHUE MAPAMETPA COCTOSIHUS TEIJIOCYETUUKA U, YEPe3 YEPTOUKY,
pacu@poBKa OMKOKU 3TOro MapameTpa Juisl ciaydas, Korja 3To omnoka He paBHa 0.

[Ipumep pacrieyaTku apxuBa COOBITUI:

Mezmernc Rara Bpewn _CoBbmrme _ Bwer_ IlapaMerp COCTOREMA

SATTHCH 0 M1 Mz M3
-1 02-11-05 E3:-:E559:E53 O0z3-0Z - - - 4+ PV napamerpor HMMZ - Ouwmbra wrermra m= EEPROM
-1 O40-14 - - - + CocroRHEMe HMIMepeHMA bl — [IporpardipyeMos SHaYSHME
-1 Od4z-14 - - - + CocroRHMe MEMepeHMA Gl - IIporpamddpendos ZHAYSHHMS
-1 O45-14 - - - + CocroRHEMe MEnepeHMA tZ — [Iporpamdadpyendos ZHAYSHMS
-1 O4&6-14 - - - + CocroRHEMe MadepeHMA FPE — [IporpaddupyeMos SHaYSHME
-1 047-14 - - - + CocroRHMe HMIMepeHMA GZ - [IporpaiddpVendos ZHAYSHMS
-1 OLo-14 - - - + CocroRHEMe HMEMepeHMA £33 — [IporpaidpyeMos SHaYSHME
-1 051-14 - - - + CocroRHMe MEMepeHMA P2 - [IporpamddpVerdos ZHAYSHMS
-1 05z-14 - - - + CocroRHEMe MEmepeHMA 3 - [Iporpamdaqpyendos ZHAYSHMS
-1 OLEE-1KE - - - + CocroRHEMe HMIMepeHMA th — OroyroTEMe DaHEEDX
-1 O5e-15% - - - + CocroRHMe MIwepeHA Ph — 0PCcyTCoTEMEe NAHHEY
-1 0&1-02 - - - + CocroRrEmMe pacyera I - dtb < min
-1 OgE-01 - - - + Ceg=w c MMl - Her CERZH
-1 Oge-01 - - - + Cer=m c MMF - Her CERE=M
-1 og7-01 - - - + Cerp=s c HMM3 - Her CEASH
-1 Oeg-01 - - - + CeE=m c MM4 - Her cER=EM

28z0 10-11-05 0&:-E8:07 O0&0-01 - - - - QOcrvaHor METErparTopok — OcrTaHoE

2EEL 10-11-08 0&:29:1%8 o&n + + + + Ocragor METEIPATOROE —

382E 10-11-05 0Og:-z9:182 O0&l + + + + CocrorEMe pacyuema T -

3823 10-11-05 02:35:03 O0&0-01 - - - - QOcraHor MHETEerparTopok — OCcTaHoE

2E8E4 10-11-0& 08:3&6:28 o&n + + + + Ocragor METEIPATOROE —

38z5 10-11-05 02:-38:01 1z27-0Z2 - - - - EBrmuexde/eamen. METC - Brmemd e IDMTAHMA

38z6 10-11-05 08:38:1¢ 127 + + + + Enmovernme/ smmn. METC -

28E7 10-11-08 08:47:05 127-0Z - - - - EBemwwerde/emmn. METC - Beoormodwerde IDMTaHMA

3828 10-11-05 08:47:21 127 + + + + Enmouende/smmn. METC -

I8ED 10-11-08 09:17:43 127-0Z - - - - EBemwwemde/emmn. METC - BeoomodemMe IDMTaHMA

Ilouacosou apxus>

ITo3BossieT pacrieuaTaTh JaHHBIE TOJIBKO 32 OAHM CYTKH. [[09TOMY MOYKHO HacTpOUTh TOJBKO /ATy,
3a KOTOPYIO BBIBOJATCS JaHHbIe. [l mepexoaa kK HacTpolKe OTUETHOTO neproja HaxaTh Ha "Enter". Ha
mucmiiee Cb MKTC nosBuTcst HaaMUCh:

IaTa: yy—-MM—I'T"
HauaTre meuaTaThb

['ne yu-mm-22 - nara oT4YETHOTO MEproia B popMare YUCIO-MECAI-TOI.
Jlig penakTHpOBaHUs JaThl OTYETHOTO Meproja TpeOyeTcs BbIOpaTh MyHKT MEHIO «JaTa :>», IpU

HEOOXOQMMOCTH HaKMMasi Ha KIABUIIA « Wy 1 « W, Jlyis Hauana pegakTUpoBaHUs TpeOyemon naThl
HaxaTh Ha "ENnter" - kypcop mepeinér Ha Hadamo TpeOyemol aarel. s pemakTUpOBaHUS MOXKHO

UCIOJIb30BaTh LU(POBBIE KIABUIIM U KJIABUIIH «‘ » U « ¥ » Jlng coxpaHeHHs] BBEAEHHOW JaThl
TpebyeTcs HaxkaTh Ha "Enter", nns ormensl BBoga — Ha "EsSc". Jlng Hauana mevatu Haso BHIOPATh MMyHKT
MeHI0 «Hauamos nevamamovy n Haxatp Ha "Enter". Jlng nocpouHoro mpekpamieHus nedata Tpedyercs
Haxkatb Ha "Esc".

Ilocymounviu apxue>

[To3BomsieT pacneuararh BCce JaHHbIE MOCYTOYHOTO apxuBa, Xpansamuecss B MKTC.

Jlia mepexoja K HacTpoiike oTuéTHoro mepuona HaxaTth Ha "Enter". Ha agucmmee Cb MKTC
MOSIBUTCS HAIITUCH!
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Craprt: UY—-MM—T'T
Crorm: yy—-MM—IT'T
HauaThe neuaTarTsb

['ne uy-mm-22 - nata Hayajma M KOHIA OTYETHOTO nIepuoja B (opmare yucio-mecsi-rof. s
pEelIaKTHUpPOBaHUS Haudaja WM KOHIA OTYETHOIrO Mepuoja Tpedyercss BbIOpaTh HYXKHBIA MYHKT MEHIO,

HAXKUMast Ha KIaBHIIA « Wy 1 W, Jliig Hayana peakTUpoBaHus TpeOyeMoil naTel HaxkaTh Ha "Enter”
- Kypcop nepeiaer Ha Hadasno TpedyeMoi natel. [t penakTupoBaHUsl MOKHO UCIIOIB30BaTh LU(POBBIE

KJIAaBUIIK U KIIABUIIH « . » A « . ». Jlnst coxpaHeHus: BBEIEHHOW NaThl TpeOyeTcs HaxkaTh Ha "Enter”,
JUIsl OTMEHBI BBOIa — Ha "ESC". [ Hauana meyaTu HaJ0 BBIOpaTh MMYHKT MEHIO «Hauamb neuamamovy n
HaxxaTb Ha "Enter". /{ns nocpounoro npekpaiieHus rneyatu Tpedyercst HaxaTh Ha "ESC".

llomecaunviii apxue>

[To3BonsieT pacreyaTath Bce JaHHBIE TTOMECSYHOro apxuBa, Xxpausiuecs B MKTC.

Jlns mepexoja K HacTpoiike ortu€THoro nepuoaa Haxarh Ha "Enter". Ha nucrmmee Cb MKTC
MOSIBUTCS HAJIITUCK:

Craprt: MM—T'T
Crorm: MM—I'T"
HauaTer neuaTarThb

I'ne mm-2c - para Havasa W KOHLA OTYETHOro mnepuoaa B (opmate Mecsau-roa. s
peAaKTUPOBAaHUS Hayaja WIM KOHLA OTYETHOTO INepuoja TpeOyercss BbIOpaTh HYKHBIM IYHKT MEHIO,

HaXKUMast Ha KITaBUIIH « ™ » i ™5, JI1st Havata pelakTHpOBaHHs TpeGyeMoil 1aThl HaxaTh Ha "Enter” -
Kypcop nepeinér Ha Havano TpedyeMoil natel. Jljig pelakTUpOBaHMsI MOXKHO UCIOJIb30BaTh IU(PPOBbIE

KJIABHUIIU U KJIABHIIHU « ‘, M« ) ». [l coxpaHeHUs! BBEAEHHOW NaThl TpebyeTcs HaxaTh Ha "Enter”,
JUIs OTMEHBI BBoZa — Ha "ESC". Jlnsg Hauana medatu Hajlo BBIOpATh MYHKT MEHIO «Hauams newamams» W
HaxkaTh Ha "Enter". /{ns nocpounoro npekparieHus rneyatu Tpedyercst HaxkaTh Ha "ESC".

Hacmpoiika>
Jlnis mepexo/ia K HacTpOWKe COOTBETCTBUS OJIAHKOB y37aM yuéTa TpeOyercs Haxarh Ha "Enter". Ha
muctuiee Cb MKTC nosBuTcs HaaIUCh:

Yy 1 - BrnasHk 1
YY 2 - BrnahHk 1
YY 3 - BrnaeHk 1
YY 4 - BrnaHk 1
HaBiieHue : aTtm

['me 1 —uucno ot 1 1o 8 — HoMep OiaHKa, XpaHsierocs B namsatu npoueccopa YIIIT.

Jlnst penakTUpoBaHUsI COOTBETCTBHsI HOMepa YV u OnaHka TpeOyeTcs BHIOpaTh HY)KHBIA HOMEP

VYV, HOKAMAs HA KIABAIIA « Wy i (W, Jlns Hauana pemakTUPOBAHUS HOMEpPA COOTBETCTBYIOIIETO
Oyranka HaxkaTh Ha "ENter" - kypcop nepeiiaér Ha pegakTupyeMbIii Homep OiaHka. /[ penakTupoBaHus
UCTIONB3YIOTCS LM(poBble KiaBuIIM. s coxpaHeHUs BBEAEHHOIO HOMepa TpeOyeTcss HaxaTbh Ha
"Enter", nns ormensl BBoga — Ha "ESC". [l BBIXOgA M3 ATOro IMyHKTa MEHIO TpeOyeTcs HakaTh Ha
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"Esc".

[Tynktr MeHwo «/[asnenue:» TO3BOJSET BBIOPATh CIIOCOO pAacIlievyaTKH ITOKAa3aHWH TaBJICHUS B
oTueTax: abCONMOTHOE AaBieHue (ama) uinu u3bbTounoe (amu). JIns Beidopa crocoba pacredaTtk HaI0
YCTAaHOBHUTh KypCOp Ha IYHKT MEHIO «/[agieHue:» W BOWTH B PEKUM DPEIAKTHPOBAHUWsS, HAKaB Ha

kinaBuiry "Enter". 3aTeM nepexitoundTh €IMHULIBI JABICHUS, HAXKUMasi Ha KJIABUIIU =T, Jloist
COXpaHeHHUs BBIOpaHHOTO TpedyeTcs Haxkath "Enter", mus ormensr — "ESc”.

2.5. Pa0ora ¢ 0;1aHKaMH ne4YyaTu
2.5.1. Hacrpoiika 6;1aHKa ne4aTn

bnaHk cocToMT W3 JBYX THUIOB IOJIEH — AOCTYNHBIX JUISl PEAAKTHPOBAHUS IHOTpeOUTENEM U
HEJIOCTYIHBIX JJISl peAaKTHPOBAaHUS NOTpeOuTeneM. PenakTupoBaTh CIMCOK JAaHHBIX, 0TOOpa)KaeMbIX B
TabJIUIaX OTYETa MPH [1eYaTH, IOTPEOUTENIb HE MOKET.

Jist peqakTHPOBAHUS JIOCTYITHBIL:

1. 3aromnoBok OsaHKa.

2. CTpoKH ¢ aipecaMy MMOCTaBIIMKa, MOTPEOUTENS U aapec 00BEKTa, HA KOTOPOM YCTaHOBIICH
MKTC.

3. 3aros0BOK UTOTOBOM TaOIHIIBI.

4. Tloanucu nocTaBLIMKa U HOTPEOUTENS.

5. Ortcryn OT JIEBOTO Kpasi CTpaHUIIbL.

BMmecTo 3THX CTpOK MOTpeOUTENb MOXKET BBECTH JIIOObIE TpeOyeMble eMy HaJIIUCH NP IOMOIIU
nocrasisieMoil B koMrutekre mporpammbl MKTCLptForms. Takke moip30BaTeslb MOKET MPOU3BOIAHUTD
HACTPOMKY pPEKUMOB pabOThl NpUHTEpa Ul IeyaTH Kaxaoro u3 OnaHkoB npu nomomu ESC-
MIOCJIEIOBATEIBHOCTEH, MPUMEHSIS Ty ke camyto nmporpammy MKTCLptForms.

Buunmanue! Hactpoiiku npuHTepa, HCrosib3yeMmble JUId NedaTH apXuBa COOBITHH, OepyTcs u3
HAcCTpoeK 8-ro OyiaHKa.
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Pyxosoocmeo no sxcniyamayuu nepugeputinvix mooyneu meniocuemuuxa MKTC

2.5.2. Twunsl 0JJaHKOB, HCNOJb3yeMble PU MeYaTH JAHHbIX

Bcero Ha HacTOSIMN MOMEHT JOCTYITHBI TISITh TUTIOB OJIAHKOB (Ha MPUMEPE PaclevaTKy JaHHBIX
MOCYTOYHOT'O apXUBA):

2.5.2.1. baauk 1:

BGHOMOCTB ydeTa TENJIOBON DHEPIMUM M TEIJIOHOCUTEJIA B CHUCTeMe OTOIJIEHUA
3a nepuoxn ¢ 01.10.05 mo 05.10.05
TllocTaBmMK :
lloTpeburens :
Appec obOmekrTa:
Tennocuerumk MKTC 000016-1 Bepcua 110 MKTC 1.24
dopmysia Q = M1 (hl-h2)

|  IHara | Q | Ml | M2 |Yreuka |Ilommec | tl | t2 [ dt | P1 | P2 | Tpab. | Tork. | OTkasm |
| 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| -
| 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| On|
| 04-10-05 18 | 7.265] 157.12] 146.05] 11.07] 0.00| 71.4| 25.1| 46.3| 5.01 5.0] 16.06| 7.94| On|
| 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] 3|
U e emesanen) es il i sl ses sl sl s e e
Mokasanus MKTC (HapacTaommM MTOTOM)

| Hama 1 o 1 w1 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|
| weoro 1 2420071  523.59771  486.7090|  53.52|
Orwémmwi mepwom: 120.0000 «
Bpems paBoTH: 53.5181 u
| Cysas. spews orkasa | COOM n.-muras. (3n) | Hewcnpassocts (He) | Iuanason Gv (IG) | Mmamasos t (Bt) | de<min (D£) |
| ec.as1o]  ec.a819]  o.0000 0.0000,  o.0000] 0.0000]
pemcamwress pemcrawzems
norpeburens: MOCTaBWMKA
PacneuaraHo momyJem neudatrm N 000001, Bepcmsa IO 1.01

Cnucok napaMeTpoB TEIIoyyeTa, UCIOIb3YEMbIX B OsaHke 1.

ara [ara u Bpems

Q TennoBast sHEPTHUS

M1 Macca B nepoM (nonaroniem) Tpydomnposose (M1 = “M1+” + “M1-7)

M2 Macca Bo BTopoM (00paTHOM) TpybompoBoje (M2 = “M2+” + “M2-7)

Yreuka  Pasnocts M1-M2 3a nepuon, korna M1-M2 > 0

[Tommec  PaszHocts M1-M2 3a nepuog, korna M1-M2 < 0

tl CpenneB3BelIeHHasi TEMIIEpaTypa B IEPBOM TPYOONIPOBO/Ie

t2 CpenHeB3BelIeHHas TEMIIEpaTypa BO BTOPOM TpyOOonpoBoie

dt Pa3HoCTh cpetHEB3BEIIEHHBIX TEMIIEPATyp B IEPBOM M BTOPOM TPYOOIIpOBOJaX

P1 CpennHee naBiieHHE B IEPBOM TPYOOIIPOBOJIE

P2 Cpennee gaBiaeHUE BO BTOPOM TPyOOIIPOBO/IE

Tpad. Bpems HakoruieHus TemnoBoii aHepruu Q.

ToTk. CymmapHoe BpeMsl 0TKa3a HakoruieHus Q

Ortkassl OTO6pa)KeHI/IC OTKAa30B PAa3HbIX THIIOB
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2.5.2.2. baauk 2:

BenoMocTh ydué€Ta TEeIJIOBOM BHEepPpIMM U TelJioHocurens pis I'BC
3a nepuon ¢ 01.10.05 mo 05.10.05
IIocTaBUMK :
oTpebuTens :
Apgpec oOBekTa:
TemocueTunk MKTC 000016-1 Bepcusa II0 MKTC 1.24
dopmysia Q = M1 (hl-h2)

| Iara | Q | Ml [ M2 | MI-M2 | t1 | t2 | dt | txB | P1 | P2 | Tpab. | Tork. | OTkase |
[ 01-10-05 10 | 4.310]| 93.22| 86.65| 6.57| 71.4| 25.1| 46.3| --- | 5.01 5.0] 9.53| 14.47] el
| 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] 3|
| 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| 35|
| 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] S|
| UToro | 24.210] 523.60] 486.711 36.89| 71.4| 25.1| 46.3| --- | 5.0 5.0 53.52| 66.48] S|

| Hara | 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]
| Yroro | 24.2097] 523.5977| 486.7090| 53.52]

Oruéruent nmepmom: 120.0000 u

Bpemsa paBoTe: 53.5181 u

| Cyws. mpews orxasa | COo% om.-muman.3n) | Hewcrpassoors (He) | Iuamason Gv (IG) | Mwamasom t (It) | de<min (D&) |

. ee.asio1 es.asiol 0.0000i  o.0000] 0.0000/  0.0000]

‘mpemcramwmems T Npemceasmrens
noTpebuTend: IOCTaBUIMKA :

PacneuaTrano Mmonyisem neuaru N 000001, Bepcms IO 1.01

COucok mapaMeTpoB TEIUIOYYETA, HCIIOJIb3VEMBIX B OJIaHKE 2.

ara [ara u Bpems

Q TemnnoBast sHEPTHUS

M1 Macca B nepBoMm (noaaromieM) Tpyodomnposoje (M1 = “M1+” + “M1-")
M2 Macca Bo BTopoM (00paTtHOM) TpyOompoBoae (M2 = “M2+” + “M2-")
M1-M2  Pasnocts M1-M2

tl CpenneB3BelIeHHasl TEMIIEpaTypa B IEPBOM TPYOONpOBOIe

t2 CpenHeB3BelIeHHas TEMIIEpaTypa BO BTOPOM TpyOonpoBoie

dt Pa3HoCTh CpetHEB3BEIIEHHBIX TEMIIEPATYpP B IEPBOM M BTOPOM TpyOOIIpoBOAax
txB CpenHeB3BelIeHHAs TEMIIEpaTypa B TPyOOIPOBOIE XOJIOJHON BOIBI

P1 Cpennee naBieHre B IEPBOM TPYOOIIPOBO/IE

P2 Cpennee naBieHHe BO BTOPOM TPYOONPOBOIE

Tpao. Bpewms HakoneHus TenioBoit 3Hepruu Q.

Totk. CymMapHoe BpeMs 0TKa3za HakorieHus Q

Otkazsl  OTOOpa)keHHe 0TKa30B pa3HbIX THIIOB
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2.5.2.3. baauk 3:

BemomocTe yuéra XBC
3a nepwon ¢ 01.10.05 nmo 05.10.05
[IocTaBIUK :
[loTpebuTens :
Agpec obmbekTa:
Tenyocuerumk MKTC 000016-1 Bepcusa IO MKTC 1.24
dopmysa Q = M1 (hl-h2)

|  Iara |  Macca | TewMmn | IHaeneHue |Bpemsa paboTel|COOM Os.-nuT. | HemMcnpaBHOCTS |
| 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]|
| Wroro | 64.214]| 10.00] 4.90] 53.52| 66.48| 0.00]
[MokazsaHma MKTC (HapacTaoWyM MTOI'OM)
| HOara | Macca | Tpab |
| 05-10-05 24 | 2332.2660] 1943.80]
| 30-09-05 24 | 2268.0520| 1890.28]|
| Wroro | 64.2136 | 53.52]

OruérrHent nepmorn: 120.0000 u

Bpemsa pa®oTH: 53.5181 u

| Cooit Smextpommmarms | Bpews memcmpapsocts|
. ee.as19) 0.0000]
lpemcramsmens pencraswmens
norpeburens: IocTaBlMKa :

PacneuaraHo MonmyseM nedaru N 000001, Bepcms IIO 1.01

CHucok mapaMeTpoB TEIIOYYEeTa, MCIIOIb3YEMbIX B Omanke 3.

Hara [lata u Bpems

Macca Macca B TpeTheM (ITOAMUTOYHOM) TPYOOIIPOBOIE

Temm. CpenHeB3BelIeHHAs TEMIIEPATypa B TPETHEM TPYOOIIPOBOIE
JlaBneHue CpenHee naBiieHHE B TPEThEM TPYOOIIPOBOJIE

Bpewmst paGoTtsi Bpewmst HakoTuIeHHST MacChl B TPETheM TPyOOTIPOBO/IE

Co6oit Dn.-nuT. Bpewmst oTka3za npu c605x 37I€KTPONUTAHUS

HewncnpaBHOCTB Bpewmst oTka3za HakoruieHUs: Q TP HEMCIIPABHOCTAX
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2.5.2.4. bBaauk 4:

BenoMoCTh ydé€Ta TEIJIOBOM SHEPTMM M TEIJIOHOCUTEJIS
3a nepuoxm c¢ 01.10.05 mo 05.10.05
IlocTaBUWMK :
IToTpebuTens :
Anpec obmwekTa:
Tenyocueruyk MKTC 000016-1 Bepcusa IO MKTC 1.24
dopmysia Q = M1 (hl-h2)

|  THara | M1 | M2 | Yreuka |TMommec | tl | t2 | Q | Tpab. | Tork. | OTkasH |
[ 01-10-05 10 | 93.22| 86.65| 6.57]| 0.00] 71.4| 25.1]| 4.310] 9.53] 14.47] S|
| 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| S|
| 05-10-05 24 | 136.44] 126.83] 9.61| 0.00] 71.4| 25.1| 6.309| 13.95| 10.05]| S|
| UToro | 523.60] 486.71| 36.89] 0.00| 71.4| 25.1| 24.210| 53.52| 66.48]| S|
MoxazaHusa MKTC (HapacTaomyM UTOTOM)
| IaTa | 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
| UToro | 523.5977]| 486.7090 | 24.2097| 53.52]
OTUETHEII Nepuomn: 120.0000 u
Bpemsa paBoTe: 53.5181 u
| Cymm. Bpems oTkaza | C6om 3m.-nmraH. (31) | HemcnpaeuocTe (He) | Imanazson Gv (OG) | Imanaszson t (IOt) | dt<min (Dt) |
| 66.4819] 66.4819] 0.0000] 0.0000] 0.0000] 0.0000]
IIpencraBuTelb IIpencraBuTelb
noTpebuTeNn: noCTaBIMKaA :

PacneuaTaHo monyisem nedarmu N 000001, mBepcms IO 1.01

COucox mapaMeTpoB TEIUIOYUETA, HCIIOIb3VEMBIX B OJ1aHKE 4.

ara [ara u Bpems
M1 Macca B nepBoM (moaaroiieM) Tpydonposojae (M1 = “M1+” + “M1-7)
M2 Macca Bo BTopoM (0b6paTtHOM) TpybompoBoae (M2 = “M2+” + “M2-)

VYreuka Paznocts M1-M2 3a nepuon, kornqa M1-M2 >0
ITonmmec  Pasnocts M1-M2 3a nepuon, xoraa M1-M2 <0

tl Cpennen3BelieHHas TeMIlepaTypa B IEpBOM TPyOOTIpOBOIE
t2 CpenHeB3BelIeHHas TeMIIEpaTypa BO BTOPOM TpyOonpoBoie
Q TemnoBast YHEPTHUSA

Tpad. Bpems HakoruieHus TemnoBoii sHepruu Q.

Totk. CyMMapHoOe Bpems OTKa3a HakoIuieHus Q

Otkazsl  OTOOpaXkeHHe 0TKa30B pa3HbIX THIIOB
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2.5.2.5. baauk 5:

BemoMmocTe yuéTa TENJIOBOW SHEPTMM U TENJIOHOCUTEJS
3a nepmoxn ¢ 01.10.05 mo 05.10.05
llocTapuMK :
Illorpeburens :
Angpec oOBeKTa:
TemyocuyeTumk MKTC 000016-1 Bepcua O MKTC 1.24
dopmysa Q = M1 (hl-h2)

| Iara | M1 | M2 | tl | t2 | txB | Q | Tpab. | Torx. | Orkasu

| 01-10-05 10 | 93.22| 86.65| 71.4| 25.1| --- | 4.310] 9.53] 14.47| S|
| 03-10-05 24 | 136.82] 127.18| 71.4| 25.1| --- | 6.326| 13.98| 10.02] S|
| 04-10-05 18 | 157.12] 146.05| 71.4| 25.1| --- | 7.265] 16.06]| 7.94| S|
| 05-10-05 24 | 136.44] 126.83| 71.4] 25.1| --- | 6.309| 13.95| 10.05] S|
| MToro | 523.60] 486.71| 71.4| 25.1| --- | 24.210] 53.52] 66.48]| S|

IMoxkasaHmsa MKTC (HapacTaolyM MUTOI'OM)

|  Hara | 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 nmepmoxn: 120.0000 1

Bpemsa paBoTe: 53.5181 u

| Cysaw. spews omkasa | COoi on.-msran. (om) | Hewcnpaswocrs (He) | Iuanasos Gv (IG) | Hsamasos t (Lc) | de<min (Dt) |
. ee.asio1 es.asiol 0.0000i  o.0000] 0.00001 0.0000]
T Npemcrawzens
noTpebuTend: noCTaBIMKaA :

PacneuaraHo MmomyJem neuaru N 000001, Bepcms IO 1.01

CHucok mapaMeTpoB TEIIOYYEeTa, MCIIOIb3YEMbIX B OaHke 5.

Mara [Hara u Bpems

M1 Macca B nepBoMm (moaaroieM) Tpydonposoae (M1 = “M1+” + “M1-")
M2 Macca Bo BTopoM (oOpatHOM) TpyboripoBoae (M2 = “M2+” + “M2-")
t1 CpenneB3BellieHHas TeMIIepaTypa B IepBOM TPyOOMIpoBo e

t2 Cpennen3BelieHHas TeMIIepaTypa BO BTOPOM TpyOOIpoBoie

txB CpenHeB3BelICHHAs TEMITEpPaTypa B TPYOOITPOBO/IE XOJIOHON BOIBI

Q TenoBast 2HEPTHs

Tpao. Bpewmst HakoruieHus TerioBoi sHeprun Q.

Totk. CymmapHoe BpeMst 0TKa3za HakorieHus Q

Otkazsl  OTOOpaXkeHHe 0TKa30B pa3HbIX THIIOB

OctanbHble Tpu OnaHKa MOTYT ObITh HacTpoeHbl ¢upmoit "HMuTenmpubop" B COOTBETCTBUH C
TpeOOBaHUSAMH 3aKa34yHKa.
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2.5.3. HHcTpyKUus M0 peJaKTHPOBAHMIO U 3arpy3Ke 0JIaHKOB NMeYaTH B
HeproHe3apucumyio namsath YIIII

2.5.3.1. Ha3znauyenue nporpammsl MKTCLptForms

HacTtpoiika 61aHKOB me4yaTd B COOTBETCTBHH C MOKEITAHUSIMH KOHEYHOT'O MOJIb30BATEINsI U 3aIUCh
OJIaHKOB B YHEproHe3aBUCUMYIO mamsTh Y I1I1.

B snepronesaBucumoit mamsatu YIIIIT xpausarcs 8 paznudHbix OIaHKOB TedaTH. Heckonbko mosei
3THUX OJAHKOB YCTAHABIIMBAIOTCS 3HAUEHUSAMH 110 YMOJTUaHUIO Npu u3rotosienun YIIIT Ha npousBoacTse
000 «MuTeanpudopy.

C nomomipto nporpammbel MKTCLptFOrms mo>xHo peaakTupoBaTh W3MEHsIEMbIE OIS JIF000To U3 8
OnankoB M 3anuchiBaTh ux B YIIII. M3Menenuto mojuiexar cienyroliue Mojs OJMaHKOB MedaTH (CM.
Pucynok 2.2):

« 3aronoBok (OpMBI;

o Hubopmanust o mocTaBIIMKe U OTPEOUTEIIE;
« 3aroJIOBOK UTOrOBOI TaOJIMIGI;

o [Iloamucu cropos;

e Orcryn cneBa.

B MKTCLptForms
COM-nopT

BemoMOCTE VHMETA TENIMIOBOR SHEPDMM M TEINIOHOCMTENA B CHUTEME OTOINMEHMA

Jaronoeok gopMe

IocTaBmmE:

WMHpopMaLma o IoTpEBHTENE |
NOCTaEWHKE K
noTpeduTens inpec oBzerTa:
< ¥
Morassaua MEKTC (HapacTSEWM HTODOM)
3aronoeak
WTOrOBOM TaBnKUEl
Npenc TREMTEE [pencTaEHTENE
noTpefrTena: MOCTRBIMKA

Moanuou cTopoH

< ¥
OTtcTyn cneea CUMTaTE BNaHku neyatH 4a MEKTC | CUMTATE SNaHKH NeYaTH W2 dakna | BriGop nanka  |Bnank N1 -
o -
ad Janucarte SnaHku nevatu e MKTC | 3anMcaTe GnaHkK NeYaTi 8 diain | | Movck MKTC u nnate LFT |

HeTAHOBUTE NONA GNAHKOE SHAYEHHMAMIA N0 Yron4aHKD | |

HocTaHoeneHo coeauHerke © COM-nopTorM: COMI
Mook METC..

HAAOEH MKTC N 113, epcua MO 1.24
HAPDEHA nnara LPT, eepora M0 1.2

CUMCTUTE MCTORMHE COOBLEHUA

Pucynok 2.2.
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2.5.3.2. IlocnenoBaTebHOCTD AeliCTBHIl MPU PeIaKTUPOBAHUHU U 3arpy3Ke 0JaHKOB Me4aTH
B JHeproue3apucumyio namarb YIIIT

Coenunure «Hylnb-MoAeMHbIM» Kaberem COM-nopThl nepcoHanbHOr0 KommbioTepa (aanee [1K)
u Cb MKTC.

3amyctute Ha [1IK nporpammy. [Iporpamma momkHa aBTomMatndecku cBszatbes ¢ COM-nopTom,
BbIMOJIHATH ToucKk Cb MKTC u VIIII, mocie yero BbIAaTh COOTBETCTBYIOIINE COOOIICHHS B OKHO
COOOIICHNH, pacIoNoKeHHOEe BHU3Y OKHa mporpammbl. B ciywae, ecnmu MKTC u VIIII 6yayr
HalJeHbl, TO OyayT mojcBedeHbl KHOMKU «Cuumame oaanxku newamu uz MKTC» n «3anucamo
onanxu neuamu ¢ MKTC». Buj okHa porpaMMbl B 3TOM ciIy4yae IpPUBEIEH Bblle (cM. PucyHok
2.2).

Ecimu MKTC wmu VIIIT He OyayT HaiifeHbl, TO KHONKH «Cuumams O1aHKu nedamu u3
MKTC» n «3anucamo o6aanku nevamu 6 MKTC» ocTtanyTcsl HE NTOACBEYCHHBIMH. B 3TOM citydae
HY)KHO BBIICHUTH NPUYMHY, YCTPAaHUTb €€ U HaxaTb KHONKY «llouck MKTC u naamer LPT».
Bo3MoxkHble ipuunHbl BO3HUKHOBEeHUS AuarHocTuk «MKTC HE HAFI,Z[EH»:

« COM-nopts! IIK 1 Cb MKTC He coequHEeHbI «HYJIb-MOJIEMHBIM» Ka0elewm;
« He Bxmoueno nuranue Cb MKTC;
« B nacrpoiike nmporpammsr MKTCLptForms 3agan ve Tor COM-mopr;
« B Hacrpoiike nporpammbr MKTCLptForms 3agana e ta ckopocts COM-niopTa;
« MII Cb MKTC He paboraer.
Bo3moskHbIe TprUYrHBI BOZHUKHOBEHUs quarHoctuku «Ilmara LPT HE HAFI,Z[EHA»:
o IlInara VIIII e BcTaBimeHa B ciot MII;
o Ilnara VIIII He paboraer;

Ilpumeuanue 1. Ilpu 3anycxe npoepammour MKTCLptForms ece 6ranxu asmomamuuecku
cuutbiBatoTcss u3 ¢aitna DefUser.mtb, a ESC-nocnenoBarensHocTH cUMTHIBAIOTCS M3 (ailioB
BeginEscSequence.esc u EndEscSequence.esc. @aiin DefUser.mfb  coodeporcum 3nauenus
onankos no ymoauawuro, oH umeem ampubym «Tonvko umenue» u He Modcem
PeoaKmuposamucsl.

Ilpumeuanue 2. Knonka <«IIpowums oOnauku» ocmaemcs 6ce20a 3aKpblmou (He
noocseeuennoti). OHa ucnonb3yemcs 8 Opy2om 6apuanme npUMeHeHUss OGHHOU NPOCPaAMMbL.
OTpenakTupyiTe HYXXKHBIE BaM TOJII HYKHBIX OJIAaHKOB M COXpaHUTE HM3MEHEHHbIE ONaHKU B
daitne OC Windows ¢ momorinp0 KHONKHA «3anucams Oranku neyamu 6 ¢atiny. VUmst daiina
BbIOEpUTE MO cBoeMy ycMmorpeHuto. Ilpu cnenyromem 3amycke nporpammbel MKTCLptForms
OJIAaHKM MOXHO CYHMTAaTh W3 3TOro (aiia ¢ moMomplo KHOMKH «Cuumams O1aHKu neuamu u3
Gaiina».

Ilpumeuanue 1. B ¢paiin OC Windows zanuceiearomes cpasy éce 8 baankoe newamu.

Ilpumeuanue 2. B niob6oti momenm pabomwvl ¢ npoepammoti MKTCLptForms moorcno
80CCMAHOBUMb 6Ce NOJISL OIAHKO8 3HAYCHUSAMU NO YMOMYAHUIO. [ 2MO020 HYIHCHO HAXHCAMb HA
K1asuuty « Ycmanogumao nouas 0J1aHK06 3HAUEHUAMU NO YMOIYAHUIO.

Jlnst 3amucu OTpeTaKTUPOBAHHBIX OJJTAHKOB TMEYaTH B DHEPrOHE3aBUCUMYIO MaMsTh miatel YIIIT
HOXMHTE KIABUITY «3anucamsv onanku newamu ¢ MKTCy. JIns arenus 61aHKOB MEYaTH U3 TUIATHI
VIIII saxxmure knaBuiny «Cyumamo onranxu newamu uz MKTC».

Best gumarnoctuka paboThl ¢ MpOrpaMMOil BBIAAETCS B OKHO JUATHOCTHKH, PACIHOJIOKEHHOE B
HIDKHeH dactu okHa mporpamMmbel MKTCLptForms. [dmarnocTtuka, kotopas OyneT BbIAaHa B
cilyuae yaauyHou 3anucu O0saHkoB riedaty B miaty YIIIT npusenena ke (cM. Pucynok 2.3).

| MpowKTE BNaHKK ‘

HAROEH MKTC N 147, Bepoua NO 21 ~
HAFMOEHA nnata LFT. eepoua Mo 1.1

BrINOAHASTCA 2ENKCE SNaHKoE Nedat e nnaty LFT..

JaEepweHa zanuce Gnadka N1, NE N3 N, W, MG, N7, NE

BnaHku neyaT YocnewHo sanycadel & naaty LFT

OUMCTHTE HCTORMH COOBWEHMEA

Pucynok 2.3
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2.5.3.3. PenakTupoBanue ¢aiinoB, koTopbie cogepxat ESC-noc/ienoBarelbHOCTH A/
ynpaBJieHHs IPUHTEPOM

Kpome moneli OnaHKOB Me4YaTH MOXKHO PEIAKTUPOBAThH M TOCIEAOBATEIHHOCTH CHMBOJIOB,
ynpasisitoue npunrepoMm (ESC-mocnenoBarenbHOCTH). DTH MOCIENOBATEILHOCTH HAXOIATCS B JIBYX
TeKcTOBbIX (haimax EscSequenceStart.esc u EscSequenceEnd.esc, koTopsie MOTYT PeIaKTHPOBATHCS C
MOMOIIbIO0 TEKCTOBOTO PEAKTOPA, HE BCTABISIONIETO B PEIAKTUPYEMBbIi (hailin yrnpaBiasionMX CUMBOJIOB,
HaIMpUMeEp € MOMOIIBIO peiakTopa «BIOKHOTY.

Brl MOXeTe BCTaBUTH B BhINIeYKa3aHHbIe (aiinbl HykHble Bam ESC-mocnenoBarenbHOCTH, HaMASM
UX B ONMKMCAHUM BaIIeTro MPUHTEPA.

Koner ESC-mocienoBaTenbHOCTEN MOOJDKHBI 3aJaBaThbCs OECATUYHBIMU 4YHCIaMHA. B kadecTBe
pasaenuTeNs T0JDKEH UCTIOIh30BaThCS MPOOe.

B tekctoBoMm (aiine ¢ mmenem EscSequenceStart.esc naxonsarcs 8 ESC-nocnenoBarenbHOCTEH (110
OJIHOM TSl KaXI0T0 OJIaHKa), TOCHLIAEMBIX B MMPUHTEP MEPe]] MeYaThlio KaKI0TO OJIaHKa:

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

1527 48

3Hauennsa kogoB 3Tux ESC-mmocnenoBaTenbHOCTEN:

15 — BKJTIOUEHHUE PEeXUMa TeYaTH CKATHIMU CUMBOJIAMH;

27 48 — ycTaHOBUTH MEXKCTPOUYHBIN HHTEpBan 1/8 mroiima;

B texcToBoMm (aiine ¢ umenem EscSequenceEnd.esc waxomarcst 8 ESC-nocnenoBatensHocTeit (110
OJIHOM JIJIs KX J10TO OJaHKa), MOChIJIaeMbIX B MPUHTEP MOCTE MeYaTH KaXI0To OmaHKa:

18 2750 12

18 2750 12

18 275012

18 2750 12

18 275012

18 2750 12

18 2750 12

18 2750 12

3Hauennd koaoB dTux ESC-ocienoBaTeabHOCTER:

18 — BBIKJTIOUEHHE PEKUMA TIEUaTH CKATHIMU CUMBOJIAMH;

27 50 — ycTaHOBHUTH MEXKCTPOUYHBIM HHTEpBaI 1/6 moliMa (HopMma);

12 — nepeBox Gopmata (171 BEITAIKHBAHUS CTPAHUIIBI M3 IPUHTEPA MOCIIE TIeYaTH ).
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2.6. Uncrpykuus no ycranoBke Ha IIK u HacTpoiike nporpaMmmMHOro
obecneyeHmsi, HeOOXOAMMOTIO /I 3arpy3Ku O0,1aHKOB nevyatu B YIIII
Bce daiinbr, He0OX0MMBIE 1T BBITIOJHEHUS 3arpy3Ku 01aHKoB redatd B toiary YIIII, conepkaTcs

B nanke ¢ umeneM «MKTCLptFormsy». Crnucok stux ¢aiioB U MX Ha3HAUYEHHUE IMPHUBEICHBI HIKE
(Tabnuma 2.1).

Tabnuya 2.1
Ne ni/m HNms ¢aiina Hasna4yenue ¢aiina
1 MKTCLptForms.exe | OcHOBHOI1 HCTIONHSIEMBIH (aii.
2 DefUser.mfb Daiin, coaepxKamuil JaHHbBIE I 3arpy3Ku OJaHKOB MEYaTH.

@aiin, cogepxamuii ynpasistone ESC-nocnenoBaTensHOCTH,

3 BeginEscSequence.esc
MOCBIIACMBIC B IIPUHTEP MIEPEC MMCUATHIO 6JIaHKOB.

@aiin, comepxamuii ynpasistone ESC-mocnenoBaTensHOCTH,

4 EndEscSequence.esc
IIOCBIJIACMBIC B ITPUHTECP ITOCJIC IICYATH 0J1aHKOB.

Hust yeranoBku 10 na I1K ckomupyiite manky «MKTCLptForms» co Bcem e€ comepXUMbIM Ha
KECTKUI AMCK KoMIbloTepa. Pazfen aucka u nanka Ha3Hau€HUsI MOTYT ObITh JIFOOBIMH.
3amyckatp Ha [IK nmporpammy MKTCLptForms moxxno n1Byms ciocobamu:
1. TlomecTuTh KypcOp MBIIIN HAa UMS IPOTPaMMBI U JIBA pa3a ILEIKHYTh JIEBOW KHOMKON MBIIIIH.
2. C moMmoIslo SApiIbIKa, CO3JaHHOTO Ha pabodeM cToJie (MM B KaKOW-In0o marnke).
B ciryuae HeoOXxoauMocTy (HanmpuMep, MPH MEPBOM 3aITyCKe MPOrpamMMbl) TPOBEAUTE HACTPOUKY
napameTpoB mporpammsl ¢ nomousio MeHro COM-nopt. Bribepure ucnonssyemsiit Bamu COM-niopt u
CKOPOCTb TIepe/iauu TaHHBIX, (cM. PucyHoK 2.4).

HactpoMkm ceAsm c MKTC B‘
(~ Cepeep | J | J
® COM comt v | |Rse3e ~| |00+
Cancel | | 0K |
Pucynok 2.4
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3. PykoBoacTBO 1m0 3kcmiiyatanuu miarel uHTepdeiica USB

3.1. Ha3snauyenue

[Inata wuHrepdeiica USB sBmsercs mmator pacmmpenus Ttermiocdetunka MKTC. Omna
npeHa3HayeHa s cuuThiBaHus JaHHbIX apxuBa MKTC na USB ¢mdm-auck u mociemyromero
nepeHoca WX Ha KOMIbIOTEp aucnerdyepckoro myHkra. USB ¢umm-auck — 310 ymobHoe cpenctBo
nepeHoca naHHbIXx Mexay MKTC u mepconambHbIM KommbiorepoM. USB  ¢mam-nuck He Tpebyer
JOTIOTHUTEILHOTO HWCTOYHHMKA MHUTaHUS, HAA&KEH, JOJNroBeYeH M He TpedyeT ocoObIX yCIoBHU
IKCIUTyaTaI|H.

3.2. Tpeb6oBanusi k USB dunm-auckam, npeHazHadyeHHBIM J1JIsl IEPeHO0Cca
apxuBHbIX JaHHBIX MKTC na IIK

1. Ilepen HauanoOM UCHOIB30BAHUS CIIEIYET MOAKIIOUYUTE K KOMITbIOTepY BhIOpanHblil USB ¢usii-nuck u
yOenuThCs, uTo Ha HEM ycraHoBJeHa ¢ainoBas cucremMa FAT wm FAT32. Ecnu Hu Ta, HU npyras
cUCTeMa He OOHapyXHBaeTcs, (IIAII-IUCK HEOOXO0aUMO OT(hOpMaTUPOBATh Ha KOMIIbIOTEpPE, BHIOpaB
IIPH OTOM OJIMH W3 HAa3BaHHBIX THUIIOB (aIOBOI CHCTEMBI.

2. Ilnsa ceema apxuBoB Cb MKTC nmoaxoasat npaktudecku aro0bie USB dmam-aucku. Bee USB doam-
JICKH, OrpoOoBaHHbIe Hamu ¢ Tuiato USB, HopmanbsHO padoTanu. OnHaKoO MBI HE HCKITIOYaeM TOTO,
YTO MPH UCIOIb30BAaHUH HEKOTOPBIX JUCKOB MOTYT BOZHUKHYThH IpoOsieMbl. [Ipu oOHapy)eHIN TaKkuX
JTUCKOB TIPOCUM COOOITUTH 00 3TOM B cmy)0y ceprca OO0 «MuaTenmpudop.

3.3. YcranoBka miatbl uurepgeiica USB

ITnara unrepdeiica USB ycranaBnauBaercs B cnor pacmupeHuss XS6 marepunckoil miatel Cb
MKTC (cm. Pucynok 3.1).

XS1 @);(T (’9 XS§3 XS5
o) 0 d
XP1 xp7
dHB
e o Q. Q
[l " = = =
.n XP5
e 0
M1 v4
COM-
nmopm
XP:
H I
' a
XP3 b o 2 pla
i S = R
L] = X1
XP4 b b b USB-A
S o XS2 XS4 o XS6
¥ [[1] J
Pucynok 3.1

JI71s1 yCTaHOBKH TUTAThl PACIIUPEHUS BBITIOJIHUTE CIAEAYIOIINE ICHCTBUS:
- BeikmounTe nmutanne Cb MKTC;
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- orkpoiite neepuy Cb MKTC;

- ycraHoBute wuHTepdeiicHyro 1iaty USB B mpegHazHaueHHBIH i Hee cioT XS6 Ha
matepuHckoi miate Cb MKTC, yunThiBas pacrnojoKE€HUE HaIpaBIIAIOIIEro KiI4a Ha
KpaeBOM pazbeMe ILIATHI,

- 3adukcupyiite uHTepdeiicayro miaty USB B kopmyce Cb MKTC onmnum BuHTOM M3X6,
BXOJSIINM B KOMIUIEKT MTOCTaBKHM HHTepdeiicHoi matel USB;

- 3akpoiire nepiy Cb MKTC;

- Bxirouurte nutanue Cb MKTC.

3.4. Ilepenoc nanubix Ha IIK ¢ nomomsio USB ¢unm-gucka

s nepenoca apxuBHbiX AaHHBIX MKTC Ha dudui-nuck HeoOxonuma mnaTta pacmupenus USB,
ycraHoBIIeHHas B ciioT XS6 matepuHckoii iatel Cb MKTC, xak 3T0 onrcaHo B mpebIAyIIeM TyHKTE.

CuuThIBaHHE TAHHBIX OCYILECTBIISETCS B CIIEIYIOLIEM MOPSIKE.
Heo0xomaumo BctaButh USB ¢udmi-nuck B pazbem X1 (USB-A) Cb MKTC (cMm. Pucynok 3.1).

qepe3 HECKOJIBKO CCKYH Ha JUCILIICC Cb nostBuTCS HaAIucCh:

(VXX XX) XKOUTE !
OVNCK OBHAPYXEH
WOET MNOUNCK
CBOBOOAHOIO MECTA

rae VXX.XX — BepcHs mporpaMMHOro oOecrieueHus rmiatel pacmupenuss USB, nubo, ecnu tum
BcTaBiaeHHoro USB ¢umami-aucka mnaroit He moaaepKuBaeTcs:

N3 ANCK
HE PACIO3HAETCHA
3AMEHUTE HA ONUCK
AOrMyCTMMOro TUnA

Ecmu USB (I)J'ISH_I-I[I/ICK MOAACPIKUBACTCA, YCPE3 HCKOTOPOC BPEMS MOABUTCA HAAIIUCH:

(VXX.XX) KOUTE !

MOET 3AIMNMNCb HA ANCK
YY N, CTP: NNNN
3anmncaHo NN %

rae N — Homep y3ia yuera (YY), 11 KoTOporo B JaHHBI MOMEHT CUMTHIBArOTCS JaHHbIe, NNNN —
cTpanuiia 6a3sl JaHHBIX 3TOr0 Y'Y, NN — mpoIeHT CYUTaHHBIX JTaHHBIX (OT 001Iero oobeMa TaHHBIX).

Bpemst cuuthiBaHMs gaHHBIX Ha USB  QumdII-muck TpoONOpIMOHATRHO YHCITY Y3JI0B yYeTa,
YCTaHOBJICHHOMY B HACTPOMKE TEIUIOCUETYHKA (CM. OMHCAaHWE MEHIO B PYKOBOJICTBE MO IKCILTyaTaIlHH
MKTC). Pexomenayercst mpu Hactpoiitke MKTC 3amaBath KoaudecTBOo Y'Y paBHBIM YHCITY (DaKTHYECKH
o0cinyxuBaeMbIXx Y'Y, 3TO TMO3BOJIMT ONTUMHU3UPOBATH BPEMsI CUHTHIBAHUS NAaHHBIX Ha (DIIDII-IHCK.
[Tocnenusst mogudukarms mwiatel pacmmpenus USB (mpomapkupoBanHas USBA) mo3BossieT CUuTHIBATh
JTaHHBIE OTHOTO Y'Y 3a 22 CEeKYH/IbI, HE3aBUCHMO OT THIIA UCTIOIB3YeMOro (DIIdIII-IICKa.
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ITo okOHYAHWY CUUTHIBAHUS BCETO apXuBa Ha JUCIUICC MOABUTCA HAANINCH:

6O 3ANMMCAHA HA ONCK
3aMM mnH CCc
N3BITEKMUTE ONCK

N3 PASBEMA USB

Ecnu He npon3BOAMTh HUKAKUX JE€HCTBUH, HAANUCh OyJIeT BHICBEUMBATHCS B T€UEHHE 4-X MUHYT,
II0CJIE YEro UCUE3HET U Ha JAMCILIEE MMOSABUTCSA IN1aBHas cTpanuua meHto MKTC.

Ecnu Bo BpeMs cunThIBaHUS apXuBa mpou3oiier omubka 3anucu Ha USB ¢udm-auck, Ha aucnnee
BBICBETUTCS HAJIIIUCH:

OLUMBKA 3ATMNCIK
HA oI ANCK
WOET BEE3OIMNACHOE
3ABEPWWEHNE OBMEHA

3areM Ha JUCIIIICC BBICBECTUTCA:

OLWNBKA 3AMNNCHK
HA oJI3W ANCK
MOMPOBYWTE ELLE PA3
BCTABUTb ANCK

[Tocrne mosiBNEHUS STOW HAANMKCH HEOOXOIMMO W3BiIeYb (QudII-TUcK U3 pazbema USB, u uepes
HECKOJIBKO CEKYHJI BCTaBHTH €0 eIle pas.

[Tocne mosiBieHus Takoil Haamucu Tpedyercst nmpoBeputh USB dudm-muck cpeacrBamu Windows
(manpumep, nporpammoii chkdsk), B ciydae oOHapy»KeHHUSI UCTIPABUTh OIIUOKH, OO OTPOPMATHPOBATH
€ro, U TOJIBKO T0CJIE ATOTO MPOJI0IHKATh UM MOJIB30BATHCS.

Ecnm npousotiner ommoOka utenus nanubix u3 namsata MKTC, Ha nucriee BEICBETUTCS:

CPbIB CBA3W MO SPI
SAMNNCb HA oJ13W ANCK
HEMOJIHAA. WSBJIEKUTE
ANCK N3 PASBEMA USB

Jna  nyymied auarHocTMkd  paboTel  miuaTtel  pacmupenus USB  mpenycMOTpeH  BbIBOA
JIOTIOJTHUTEIIBHBIX COOOLIEHUH.

Hanpumep, mpu oOHapy)XeHWH HEXBaTKM CcBOOOAHON mamsatd USB dummr-gucka i 3amucw
apxuBHbIX gaHHbIX Ha Auciiee Cb MKTC nmosiBnsieTcst cooOrieHme:

OLUMBKA 3ATNCH
HEOOCTATOYHO
MECTA HA
N3 ANCKE
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B stom ciydae Hano usBieub USB ¢usm-nuck u nepemectuts nanssie ¢ Hero Ha 1K, ocBoboauB
MECTO JJIsl HOBBIX 3aIHCei.

Ecnu cOoli BO3HMKAaeT NMpH OTKPHITUM HMMEIoUIerocs Ha ¢ummi-aucke (aiiina, To Ha JUCIUICH
BBIIAaETCS COOOLICHNUE:!

OLWMBKA 3ATNNCH
CBEOV NPU
OTKPbITUN ®ANNA
N3 ANCKE

B stom ciyuae Haio usBieub USB duai-nuck u nposeputs ero cpeacrtsamu OC Windows.

[Ipu nosiBNEHUM HAAIUCH «U3BJIEKUTE NUCK U3 pazbemMa USB», BbIHBTE (dmI-TucK M3 pazbema
USB, nociie 4ero Ha TpU CEKyHbl OSIBUTCSI HAIUCH!

ANCK N3BJIEYEH

3areM OHa MCYE3HET U Ha AUCIICC BOCCTAHOBUTCA TCKYIas CTpaHUIla MCHIO MKTC.

[Ipu ycnemHoM 3aBeplIeHUH ONEpalliy CUUThIBaHUS apXUBHBIX JaHHBIX ¢ Kaxkaoro Cb MKTC na
¢ur-gucke odpasyercs daitn ¢ umernem nnnnnymd.MKT, re:

“nnnnn” — muaamme S uudp Homepa MKTC,

“y” — OykBa, o603Havaromas roj 3anucu ¢aiuia no yacam MKTC (2001 — “A”, ... 2026 — “Z”),

“m” — OykBa, 0003HauaroIast MecsI] 3anucu (aitna (saBapb — “A”, ... gexadps — “J”),
“d” — OykBa wiu nugpa, obo3Havaromas AeHp 3anucu Qaina (01 —“17, ... 09 —“9”, 10 — “A”, ...
31 _ ‘GV)’)’

“MKT” — tun ¢aiina.

HGJIOHyCTI/IMI)IG 3HA4YCHHUA 1roJia, MECALla NUJIN JTHA 0003HAYarOTC CUMBOJIOM

(I3

Ecnu noBToputh urenue ¢ oqnoro MKTC Ha oauH u TOT ke (IdII-ANCK B TEYCHHUE OJHOTO IHS,
npeaplaymui (ais OyaeT CTepT u Ha ero MeCTO OYJIeT 3alicaH HOBBIN C TEM K€ UMEHEM.

BHUMAHHE! [lepeumenogvieams yKasaunvle Qatiivl HeOONycmumo!

[Mocne noaxmrouenust USB ¢umdmi-ancka Kk KOMIBIOTEPY MOTydeHHbIE (Daiiiibl MOTYT OBITH CUUTAHBI
nporpammoiit MktsLoad menocpencreernno ¢ USB ¢udmi-aucka, nubo (4to Gosee kKenareabHO ¢ TOYKU
3peHHsI COXPAaHHOCTH TAHHBIX) ATH (haiibl MOTYT OBITH TEpENHCaHbl JJIsi TOCTOSHHOTO XPAaHEHUS B
o0yt manky Ha kommbiotepe (Hampumep, C:\Mou nokyments\@aiinet MKTC\) un 3arem cumurtaHbl
nporpammoit MktsLoad yxe u3 3Toit manku. Eciin B 071HO# Marnke JeKUT HECKOIBKO (aiiioB sl OJHOTO
MKTC, ureHue apXuBHBIX JaHHBIX OyJIEeT OCYHIECTBIATHCA W3 IMOCHenHero mo andasuty (aiina, 4ro
COOTBETCTBYET MOCIEAHEMY (DaiiiTy 0 BpeMEHH CUYMTHIBAHHUS.

B mo6om ciydae, mociie cunThIBaHUS (PaiiioB cienyeT yaanuth ux ¢ USB ¢usm-aucka.

3.5. BoccranoBjieHue (puidmI-anucKa

B mpornecce skcruryatarun USB  udIm-nuckoB B X MaMATH MOTYT BO3HUKATh HCIOPYCHHBIC
cekTopa. B pesyimbrate 3TOrO MOMKET CTaTh HEBO3MOKHOW NpaBWJIbHAs 3anuch Ha HuX. Jd
BOCCTaHOBJICHHUsI PaOOTOCIIOCOOHOCTH JHMICKa CJEIyeT BOCIOJB30BAThCS MPOrpaMMOI BOCCTAHOBIJICHUS,
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KOTOPYIO TPEIOCTaBISET MPOU3BOIUTENb MUCKa. Takas mporpamMma reCOVery.exe aiis TUCKOB (pUpMBI
Transcend umaxomurcs B manke SOFT_IP\ JetFlash110 Recovery na USB ¢ami-aucke, moaroToBICHHOM
K npogaxke B OO0 «HUnmennpubopy. CaMble MOCICTHUE BEPCUU MPOTPAMMBbl MOXKHO 3arpy3HUTh C CaiiTa
npousBoauTens  http://www.transcendusa.com.  Ilocie ~ BOCCTaHOBIEHHS ~ JUCK  TpeOyeTcs
oropmatupoBats Ha FAT unmu FAT32 (popmat NTFS He nonaepxuBaercs).
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4. PykoBOACTBO IO 3KCcILUIyaTanuu miaarbl RS485E

4.1. HazHayeHue

[Inata pacmmpenuss RS485E mpennasznauena s obecrneuenus paborsi MKTC B cocraBe
uHpOpMaLMOHHOM cetu ¢ uHTepdeiicom RS-485. I1P ycranaBiuBaercs B 11000# cBoOOHBIN croT XS1-
XS6 wmaTepuHCKOM IUIaThl TemiocuéTynka. KonndecTBO NOAKIIOYEHHBIX K OJHOM JIMHUM CBSI3U
terocu€TunkoB MKTC wmoxer nocrurars 128, a paccTosiHME MeEXAy Y3JaMH CETH, BEAYIIUMHU
nH(OpMaAITMOHHBIM 00OMEH, HE TOJDKHO TpeBbimarh 1200 M.

4.2. YcranoBka miaatbl RS485E

I[HSI YCTAHOBKHU IJIaThl PACIHUPCHHUA BBIITOJIHUTE CJIICAYIOLINC I[CﬁCTBPISIZ

BHHUMATEIbHO OCMOTPHUTE €€, MJIaTa He JOKHA UMETh BUAMMBIX MEXaHHUUECKUX TOBPEXKICHUMH;
peikmrounte Cb MKTC,;
otkpoiite neepuy Cb MKTC;

3aBenute nuHUIO HHTEpdeiica RS-485 B kopnyc Cb MKTC uepe3 repMoBBO/I, pacoIoKeHHBIN
B HMD)KHEH YaCTH OCHOBHOT'O OJIOKA;

MOAKIIIOUNTE TUHUIO UHTepdeiica RS-485 k COOTBETCTBYIOIIMM KOHTAKTaM KIEMMHOTO OJioka
X1 mnatsl pacumpenuss RS485E cornacho cxeme Pucynok 4.1,

BHUMAHHE! Jlna nooknwuyeHus RUmMAOWe20 HANPAHCEHUA  PEKOMEHOYemcs
UCNOb306aMb GUMYIO NAPY C RPOEOOOM OPAHICECO20 UNU KOPUUHEE020 YEema.

1P RS485E

XS1

A ®

/ +5
AN
7N

MC420-38104

[=]l>12]

Pucynok 4.1 Cxema nogxmtouenust UTP-ka0enst.

ycTaHOBUTE niepekitouaresib SA2-3 (cM. PucyHok 4.2) B moyioskeHHe, COOTBETCTBYIOIIEE MECTY
JTAHHOTO y37la B JTUHHUM CBsi3U uHTepdeiica RS-485: monoxenue "ON", ecnu y3en 3aBepiiaert
JIMHAIO; TIPOTHBOTIOJIOXKHOE TOJIOKEHHE, €CITH y3€ll SBIISETCS MPOMEXYTOUYHBIM Y3JIOM JIMHUH.
OcranpHble TMEPEeKIIoYaTeIM yCTAaHOBHTE B COOTBeTCTBHM C Tabmmueit (Tabmuna 4.1) u
TpeObyeMoi 3amadeir. Hewmcrnosbp3dyemble TepeKiIOYaTeNIM JOKHBI OBITh YCTAHOBJICHBI B
nonoxkenue «OFF»;

ycranoBute [IP RS485E B cBoGoanbiii cnor Ha MatepuHckoi mare Cb MKTC, yuurtbiBas
pacrnosokeHre HapaBJISFOIIEero KITFYa Ha KpaeBoM pazbeme miathl (cM. Pucynok 1.1);

3adukcupyiite [IP RS485E B xopriyce Cb MKTC ogaum BuHTOM M3X6, BXOASIIIUM B KOMIUIEKT
MOCTaBKH IJIAThI;

3akpoute neepiy Cb MKTC;
pxitounte Cb MKTC;

npoBepbTe pacno3HaBanue [P RS485E B Cb MKTC. [lnsa storo, HaxkaB ABa pasza « ‘ » Ha
nucreino-knasuatypuoi nanenu (JKIT) MKTC, nepelinute k cTpaHuile MEHIO, COJIepKaIIeH

OYHKT «/Juaenocmuxa>y». Haxxmure knaBuiry «Enter», satem « W » g mepexoaa K CIUCKY

32



Pyxosoocmeo no sxcniyamayuu nepugeputinvix mooyneu meniocuemuuxa MKTC

ycraHoBieHHbIX [IP. B N-oii ctpoke cniucka (rae N — HOMep ciioTa, B KOTOpbIN ycraHoBieHa [1P
RS485E) momxkna 61Tk mHGOpManus o0 ycranoBiieHHOU [TP RS485E: «CJIN: RS485E V04.04»
(Bepcust moxkeT ObITh V04.04 wiu Beime). Eciiu [1P He ono3nana, Ha auciieii OyneT BhIBEIECHO
coobmenue «CJIN:
cyx0y cepuca OO0 «UHTenmpudopy,

», B

3TOM ciiy4ae cooOmmure 00 OOHapyXEHHOW HEHCIPABHOCTH B

HACTPOUTE CKOPOCTh 0OMeHa (cM. yHKT 4.4.7 Hacrosiero PykoBoacTsa).

Cace
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o Z N
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IR - i
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s o b Cﬁl_l
Braa c7 I | |
oN B BHEY

Pucynok 4.2. JIuueas u oOparnas cropona [TP RS485E

Tabmuna 4.1. YcranoBka nepekimodarencii SAl u SA2

Ilepexmrouarens| Haumen. |IlonoxxeHue Hasnayenue
SA1-2 LC ON Bxitounts 3ammrty n3Menenust Hactpoek [TP RS485E
OFF BeixmounTs 3amuty n3menenust Hactpoek 1P RS485E
ON(oGa) BxurounTh OATSKKY TUHUM cBsi3u uHTepderica RS-485 npu
pa6ote ITP RS485E B pesxxume HOST (MASTER)
SA2-1, SA2-2 HS ”
OFF(06a) BBIKITIOUNTH MOATSKKY JIMHUM CBSA3HM nHTepdeiica RS-485
npu padore [TP RS485E B pexxume SLAVE
SA2-3 120R ON Bxarounts yCTpoﬁcuTBo COIJIaCOBAHUs JIUHUU _
OFF BBIKIIFOUNTH YCTPOWCTBO COTJIACOBAHMUSI JIMHUN
SAl-1 ON,OFF | He ucnons3syercs
SA1-3 WP ON,OFF | He ucnonb3yercs
Cxembl moakitoyeHust Teruiocuerynka (rpynmnbl  temtocuetunkoB) MKTC kx  IIK ¢

ucronp3oBanueM mat RS485E npuBoastces B 11.5. HacTosmiero pykoBojcTsa (cM. Pucynok 5.2).

4.3.

Ocooennoctu miaatel RS485E

Pa6ora miater RS485E, B omimame ot BctpoeHHOTO MHTEep(deiica RS-485 cuctemuoro 6iioka Ch-04,
HE 3aBHCUT OT MOAKJIIOYEHUS BHEIIHUX YCTPOUCTB K MHTepdeiicy RS-232. Dto mo3BoiseT peaan3oBaTh
HE3aBHCHMYIO paboTy ceTel, Hampumep, MpoBoaHoU cetn mHTepdeiica RS-485 (uepe3 1P RS485E) u
OecnipoBosiHOl (yepe3 BHemHuit GSM-mozem, moakmoyaembliii k BctpoenHoMy B Cb mopty RS-232),
00 TPOM3BOAUTH Hanamo4dHbie padoThl ¢ TeruiocdeTdynkoM MKTC, moakiounB KOMOBIOTEP K €ro
untepdeiicy RS-232, npu sToMm He 6i10kupys ero padoty B cetu RS-485.

4.4, Padora mo mporoxkoay MODBUS

[Tpu momomu miatel pacmupenus RS485E moxuHo opranmzoBate oomen ¢ MKTC mo mporokomy
MODBUS, wucnons3ys untepdeiic RS-485. TlonHoe ommcanue mportokorna MODBUS naxonmutcs Ha
caiire http://www.modbus.org.
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[Tnaroit pacmmpenusi moaaep)uBaroTcs aBa pexuma nepenadn gaHHbix — RTU u ASCIIl. Tun
pekUMa Tepeaayd pacro3Haércs BO BpeMs NpuéMa 3ampoca, U OTBET MepenadTcss B TOM PEKUME
nepeaayud, B KOTOPOM ObLT IPUHST 3a1poc.

44.1. OTKJIOHEHHS OT CTAHIAPTA
Peanuzanus pesxxuma RTU HECKOIBKO OTIIMYAETCS OT ONMKMCAHHON B CTaHIApTe:

— OTCYTCTBYET PEKUM KOHTPOJISI YETHOCTH OWT B OaifTe, U OATOMY KOJMYECTBO OWT B OaiiTe

Ha oauH MeHbIe - 10 BMecto 11 o cranmaapty (cMm. MODBUS over Serial Line V1.02 n. 2.5.1
RTU Transmission Mode);

— CTOI-OHUT TOJILKO OJUH.
Peanmuzanus pesxxuma ASCII Toxke HECKOIBKO OTJIMYAETCS OT CTaHAapTa:
— OTCYTCTBYET PEKUM KOHTPOJISI YETHOCTU OUT B Oaiirte;

— KOJIMYECTBO OWT JAHHBIX PaBHO 8§, a He 7 KaK IMOJI0KEHO 10 cTaHAapTy (cM. MODBUS over
Serial Line V1.02 n. 2.5.2 The ASCII Transmission Mode);

— CTOHN-OHUT TOJBKO OIHH.

[TonnepkuBaroTCs TOJIBKO T€ CKOPOCTH 00MeHa, koTopblie ucnonb3yrTes MKTC — 9600, 19200,
38400, 57600, 115200.

4.4.2. KoaupoBaHue JaHHBIX

HUcnone3yercs “big endian” npencrasieHne aapecoB U JaHHBIX — T.€. CTApIIUi OaiT B
JBYyX0alTOBOM perucrpe nepeaércs nepBsiM. B MHOroperucTpoBoM CI0Be — CTapIINil perucTp
nepeaaércs mepBbIM.

Hanpumep — uepsipéxbaittoBoe cioBo 0x12345678 OyaeT XpaHUTHCS B pETUCTPaxX CICAYIOIIUM
obpa3zom:

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

A mepenaBaThcsi OyJeT B TaKOH MOCIIE10BATENbHOCTH:

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

4.4.3. Hcnoabzyemasi MOJIeJIb TaAHHBIX

B nannoit peanuszamu npotokona MODBUS ucnons3yrores Tonsko 16-6uthsie Holding Registers
(B manpHEWIIEM — perucTphl). PacmpeneneHue pEerMCTPOB B aqpeCHOM IIPOCTPAHCTBE OIHMCAHO B
CIIEIYIOLIEM pa3JIele.
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4.4.4. Pacnpenenenue peructpos (holding registers) B mamsatu MKTC

Anpec perucrpa Ha3panue Koa-Bo perucrpo | Koa-Bo 6aiit Tun
(dec)
0 CereBotii anpec npudopa MKTC 2 4 unsigned long
2 Bepcust u koupurypanus MKTC 25 50 [punoxenue 4-1
27 Jata u Bpems 4 7 [Mpunoxenne 4-2

/Jlasnenue u memnepamypa ammocegeput

31 Temnepatypa atmocdepsi (1) 2 4 float

33 Masnenne atmocdepsr (Py) 2 4 float @

5000 + 15000*0 = 5000 W3MeputenbHbIe KaHAIBI y3J1a

yuéra | IIpunoxenue 4-3
5000 + 15000*1 = 20000 W3MepuTenbHbIe KaHAIBI y3J1a

yuéra 2 IIpunoxenue 4-3
5000 + 15000*2 = 35000 W3mMepuTenbHbIe KaHAIBI y3J1a

yuéra 3 IIpunoxenue 4-3
5000 + 15000*3 = 50000 W3mMepurenbHbIe KaHAIBI y3J1a

yuéra 4 Hpunosxenue 4-3
65000 Pesepr 1070 535

[Ipunoxenune 4-1. Bepcus u xonpurypauus MKTC

Bo3BpamaemMblie 1aHHbIE (3HAYEHHE)

1 Ga¥iT — moaBepcus MporpamMmsbl Mpudopa

1 GaiiT — Bepcus mporpamMmsl nprudopa

1 GaiiT — uaeHTudukaTop npoueccopa u ero HasHaueHus (7)

5 GaiiT — cumBOJIBHOE 0003HaueHue Tumna npudopa (MKTC)

12 6aiiT — cuMBOIbHAs 1aTa cOopku nporpammsl (B popmate «Apr 08 2004»)
9 6aiiT — cuMBOJIBHOE BpeMsi cOOopKu nporpaMmsl (B popmare «17:00:00»)

12 6aiiT — cuMBOJIbHAS J1aTa 3arpy3KU IPOrPaMMBbI

9 6aiiT — CUMBOJILHOE BpeMsl 3arpy3KH POrpaMMbl

[Mpunoxenne 4-2. Jlata u Bpems

Bo3Bpamaemble 1aHHbIE (3HAYEHHE)
1 6aiit —rox (0 ... 99);
1 Gaiit — mecsn (1 ... 12);
1 Gaiit — mnens (1 ... 31);
1 6aiit —gac (0 ... 23);
1 GaiiT — munyta (0 ... 59);
1 GaiiT — cexynna (0 ... 59);
1 Gaiit — cotas moust cex (0 ... 100);
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[Tpunoxenue 4-3. Criucok nepeMeHHbIX KaHana y4yéra

Anpec Koua-Bo Koui-Bo
perucrpa HazBanue perucrp Baiit Tun
(dec) OB
Tekywiue 3nauenusn napamempog y3na yuema

0 OOBEeMHBIH pacxo/l B IEPBOM TPYOOIIPOBO/IE Gu 2 4 float

2 OOBEeMHBIH pacxo/l BO BTOPOM TPYOOIPOBOIE G2 2 4 float

4 OOBEMHBIH pacxo/l B TPETheM TPYOOIPOBO/IE Gus 2 4 float

6 Temrmeparypa B IepBoM TpyOOIpoOBOIe t 2 4 float

8 Temmeparypa Bo BTOpOM TpyOOIIpoBOe t 2 4 float

10 Temmeparypa B TpeTbeM TPyOOIpOBOIC 13 2 4 float

12 JlaByieHue B IIepBOM TPYOOIIPOBOIE Py 2 4 float

14 JaBiieHrie BO BTOpOM TpyOOIIpOBOIE P, 2 4 float

16 JlaBrieHme B TpeTheM TPYyOOIIPOBOE Ps 2 4 float

18 TemrepaTypa X0JI0IHOM BOIBI te 2 4 float

20 JlaBnenue XOJIOJHOM BOIBI Py 2 4 float )

22 MaccoBsIif pacxo B IEpBOM TpyOOTIpoBoIe Gm 2 4 float

24 MaccoBsIif pacxo BO BTOPOM TpyOoImpoBoe Gm2 2 4 float

26 MaccoBslif pacxon B TpeThbeM TpyOorpoBoe Gms 2 4 float

28 TerutoBast MOIITHOCTB w 2 4 float

Humezpamoput y3na yuema

60 TemoBast HEPTHs Q 4 8 2 float @

64 Macca B Tpy6onpoBozie 1 B MOJIOK. HaTIpaBJIeHH M+ 4 8 2 float @

68 Macca B Tpy6ompoBojie 2 B MOJIOK. HATIPaBJICHAH M.+ 4 8 2 float @

72 Macca B Tpy6ompoBozie 3 B MOJIOK. HATIPaBJICHUH M+ 4 8 2 float @

76 Macca B Tpy60npoBosie 1 B OTPHUIL. HATIPABICHUH M— 4 8 2 float @

80 Macca B Tpy60npoBoie 2 B OTPHUIL. HATIPABICHUH M,— 4 8 2 float @

84 Macca B Tpy6onpoBoie 3 B OTPHUIL. HATIPABICHHH Ma— 4 8 2 float @

88 O0BeM B IEpBOM TPYOOIIPOBO/IE V, 4 8 2 float @

92 O6BeM BO BTOPOM TPYOOIIPOBOIE V, 4 8 2 float @

96 O0BeM B TpeTheM TPYOOIIPOBO/IEC V3 4 8 2 float @

Cuémuuxu eépemeHu padbomovl u OWUOOK Y314 yuema

140 Bpewmst pabotsr uaTerparopa Q Too 2 4 unsigned long
142 Bpems pabotsl unrerpatopa M1 Tome 2 4 unsigned long
144 Bpems pabotsl unrerpatopa M2 Tomz 2 4 unsigned long
146 Bpewmst pabotsr uaterparopa M3 Tomz 2 4 unsigned long
148 Bpems ommbku 1iepBoro tuna uHTerparopa Q Towio 2 4 unsigned long
150 Bpems oumbku BTOporo Tumna uHrerparopa Q Tomg 2 4 unsigned long
152 Bpems ommbku TpeThero Tma uHTerparopa Q Towso 2 4 unsigned long
154 Bpems ommbku 4eTBepTOro Tria uHrerparopa Q Towag 2 4 unsigned long
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[Ipumeuanus:

M W3mepeHus npoBOIATCS TOJIBKO B aDCOIIOTHBIX aTMoc(epax, eAMHULBI U3MEPEHUs AJIs MHIUKAIUY B
MKTC nacrpauBatotcs (cM. pykoBoacTBo 1o 3kciuryatauuu MKTC).

@ 3pavenne MHTErpaTopa sBIsieTcsl CyMMoii AByX BeinunH float, 3 KoTopsix BTOpoe HMeeT BENnYnHY,
MEHBIITYI0 M IIIeH 3HaYane nudpel mepBoro.

4.45. Peanu3zoBanuble pyHKuuu nporoxkoaa MODBUS

Tun pyakIIm Hazanue pynkimm Kon IMonxon
JIoCTyn K TaHHBIM Read Holding Registers 03
Read Exception status 07

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

[TonHoe onucanue ¢pynkuuit nano B crangapre MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b B nynkte 6 - Function codes descriptions.

4.4.6. YcranoBka aapeca B cetu MODBUS u3 menio MKTC

Jns obMena panHeiMuH 10 mnpotokody MODBUS Heo0XoauMo Ha3HAYMTh KakIOMY Y31y
uH(opMaIMOHHON ceTh (B AaHHOM ciydae — kaxuaoil [IP RS485E, ycranosnennoit B Cb MKTC) cBoit
YHUKaJIBHBIN afpec B npeaenax 1...247. 3anats agpec [IP RS485E MosxHO cieqyronm oOpa3oMm:

— Buibepure nHa JAKII mynkT mMeHto «/Inama RS485E>y. [lns 3Toro Heo0XoauMo, HaXxoIsICh B
HAYAIFHOM TYHKTE MEHIO, HECKOIBKO Pa3 HakaTh cTpenky « ¥ » 110 MOABIeHNsS CTPaHHIIb!
MEHIO ¢ MMyHKTOM «IIpocMOTp apXMBOB» B BepXHEH CTpOKeE, 3aTeM HECKOJIBKO pa3 HaxaTb
crpenky «*®» 10 mepexonaa Kypcopa K HeOOXOAUMOMY ITYHKTY MEHIO:

lllpocMoTp apxmMBOB>
_CnN: Nnara RS485E>

— Jlng BXoJla B MEHIO pPEAaKTUPOBAHHUS anapeca HaxmuTe «ENter», m mepeiiaure K MyHKTY
MEHIO «4A0pec Moobac: xxx», TAe XXX — 3To TeKyuui aapec B cetu MODBUS;

_Agngpec Mogbac: 255
CxopocTs: kak RS232

— Jlns Havana penakTUpoBaHM ajpeca HaxxMuTe kinasuury «Enter» na JIKIT,
— Bsenute Tpebyemsiii anpec B auamazone 001...247. Hampumep, nmnst BBoaa aapeca «16»
MOCIIEIOBATEIIFHO HaxkuManTe KiaBHIIH «0», «1», «6»;

Anpec Mogpbac: 016
CkopocTs: kak RS232
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— Jlnsg moaTBepikAeHUS BBOIA HaXXKMHTE KitaBuiny «Enter» na JIKII, st orMensl — «ESC»;
— Jlns Beixoaa u3 MeHto «/lnama RS485E>y naxxmute «ESC».

4.4.7. Hactpoiika ckopoctu ooMeHa miatbl RS485E

Just oOMena nmaHHBIMEH 10 TpoTokory MODBUS HeoO0xoauMo Ha3HAYUTh KKIOMY Y3y CETH
OJIMHAKOBYIO ckopocTh oOMeHa. Jlyis [TP RS485E ona 3amaercs cinenyrommm o6pa3om:

— Buibepure na JKII nynkt mento «/lnama RS485E>y. [lns 3Toro Heo6XoauMo, HaXOIsICh B

HAYQIBHOM ITyHKTE MEHIO, HECKOJIBKO pa3 HakaTh CTpelky « ¥ » 10 TOSIBICHHS CTpaHHLbI

MeHIO ¢ MMyHKTOM «[IpocMOTp apXWBOB» B BEpXHEW CTPOKE, 3aT€M HECKOJIBKO pa3 HaKaTh

cTpenky «® 10 mepexoja Kypcopa K He0OXOAMMOMY MyHKTY MEHIO:

lllpocMOTP apXMBOB>
_C;N: Inara RS485E>

— Jlua BXoAa B MEHIO PEJAKTHPOBAHMSI CKOPOCTH OOMEHa HaXMHMTe KiaBuuly «Enter» na

JIKII u mepeiinuTe K MyHKTY MeHI0 « CKOpOCMb:» TP TIOMOILU CTPEJIKH « W,

Agnpec Mogpbac: 0le
_CkopocTe: kak RS232

— Jlns Havana pegakTUPOBaHUs BEIMUMHBI CKOPOCTH oOMeHa HaxkMuTe «Enter»;

-

—  Haxnmas Ha cTpenky « ™ 1« BriGepuTe TpebyeMyio CKOpOCTh 00MeHa;

Agnpec Mopbac: 0le
CxopocTs: kak RS232

st monTBepxkAeHUS BbIOOpa HaxkmuTe KiaaBuiny «Enter» na JIKII, mist otmensr — «ESC»;
— s Beixoga u3 MeHio «/Inama RS485E>y naxxmute «ESC».

Bo3moxHubl cnenyromue ckopoctu oomena: 9600, 19200, 38400, 57600, 115200, «kax RS232x.
3HayeHune «kak RS232» o3nauaer, yTo ckopocTh oOMeHa no npotokonry MODBUS Oyzer Takas ke, Kak
U CKOpOoCTh oOmeHa uepe3 mocienoBaTenbHblii mopr MKTC no nporokony RS-232. Ecnu npu Takoit
HacTpoiike cKopocTh oOMeHa nocienoBatensHoro nopra MKTC u3aMeHUTh, TO CKOPOCTh OOMEHA IJIaTh
RS485E G6yner aBTomMaTH4eCKH U3MEHEHA HAa aHAJIOTUYHYIO HE MTO3XKe, YeEM Yepe3 OJHY MUHYTY.

4.4.8. Omnucanue nporpammsl Intelpribor Modbus Protocol Tester

[Mporpamma Intelpribor Modbus Protocol Tester (B nmanmbHeitimem Tester) npeanasHaueHa s
nemMoHcTpauuu padotsl miaaTel RS485E B pexume oOMeHa naHHBIMH, MCHOJbL3ys mportokosl MODBUS
(cM. Pucynox 4.3). [JIns paGotel 3ToM mporpammbl Ha IIK HeoOX0IUMO NPUCOECTUHUTH JUHHIO
unrepderica RS-485 xk COM-mopry KoMImpiOTEpa C TIOMOIIBIO TpeoOpa3oBaTenst HHTepdeiica
RS485/RS232 (nampumep, cM. 1.5 HACTOAIIETO PYKOBOJICTBA).
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i Intelpribor Modbus Protocol Tester ¥01.06 Y ] 1 |
HacTpofika
AnpecHoe npoctpadocTeo METC 1 grarHocTika 3raveHks pervctpos METC u guarHocTuka
B METC MycTo | Nyera
B+ JuarHocTuka Hauano padiorer  Beifepure NYHKT WS APEBOBMOHON O CNMCKAE
Hauano pafoTH IpoD paeeEe Aapec | I123
Hopt COM1 orEpwT; CROpocTE obfmema = 115200
KommuecTeo BT mammmx = §; KommiecTso cTon-Bmr = 1 Twun npoTokona—
KoHTpone uéTHOCTH = No parity; RTS = EMAELE; DTR = ENAEBLE & RTU
& ASCH
Mpouvrare
BEIGpaHHEIE
NapameTpel

Pucynok 4.3 Oxno nporpammsl Intelpribor Modbus Protocol Tester cpa3y mocie 3amycka.

[Iporpamma pabotaet ToapKO ¢ ogHUM ycTporictBom MODBUS. Tlepen naganiom paOoThl BBEAUTE
Tpebyemsiii anpec B cetn MODBUS B nosie Adpec (cm. Pucynok 4.4).

o

Tun npoTorona—

&+ RTU
" asCl

MNpoyurare
ERIGpaHHEIE

naparETpel

Pucynok 4.4 Hactpoiika agpeca B cetu MODBUS.

[IporpamMma mpenocTaBisieT BO3MOXKHOCTh YCTaHOBUTH ajpec mpubdopa B cetu MODBUS 6e3
ucnonb3oBanus meHio MKTC. [y aToro Haxxmure Ha KHONKY Adpec (cMm. Pucynok 4.5).
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Tun npoTokona——
* RTU

" asCl

MpoyLTaTE
EbIOpaHHEIE

napateTpel

Pucynok 4.5 Bri3oB okHa «Hactpoiika agpeca MKTC B cetu MODBUS».

B nosiBuBmemcs: okue B none Aopec MKTC BBeaute agpec MKTC, B KOTOpBIN BCTaBleHa ImiaTa
RS485E. B nmone Adpec Moobac 1P BBenute TpeOyemsiii Homep B cetu MODBUS. Bribepure pexxum
3anucy. Haxmute xHonky OK (cm. Pucynok 4.6). OxHo mpomaaér, a pe3yiapTaT omepanuu Oyaer
oToOpaxE€H B OKHe BbIBOAa. [[ns 3aBepiieHus HacTpoiiku azapeca B cetu MODBUS mnpu nomomu
nporpaMMmel Tester Hamo 00513aTe/IbHO BBIKIIOUUTH U cHOBa BKIIOUnTh MKTC.

HacTpoika agpeca Mogbac nnartel g

W Aapec METC |12
Anpec Mogdac MNP IIJ

x|

% Urenue

i~ Zanmce

Beixon |

Pucynox 4.6 Hactpoiika angpeca MKTC B cetu MODBUS.

Jns urenus aapeca MKTC naxxmute Ha kHONIKY Adpec (cM. PucyHok 4.5), 3aTeM B MOSBHUBIIEMCS
okHe B none Adpec MKTC BBenute anpec MKTC, B koTopslii BcTaBineHa miuata RS485E u BeiGepute
pexxum Urenue. Haxmute kHOmKy OK (cMm. PucyHok 4.6). Pesynprar omeparum Oyaer oToOpaxEéH B
OKHe BbIBOJa BHM3Y. Eciu oneparus ycnenHo 3asepiiena, o axpec MODBUS Oynet otoOpaxéH B mose

Aopec (cM. Pucynok 4.4).

Bri6op mpotokomna odmena (RTU wumu ASCII) ocymectBnsercs B none Tun npomoxona (CM.
Pucynok 4.7). J1ns Beidopa tuma nporokosia RTU wamo Beiopars it RTU, mist ASCIT — ASCII.
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| Appec | Iﬁ

Tun NpoToRONa—
| i RTU

" ASCI

MNpoykrare
BLIOpaHHEIE

napar1eTpel

Pucynok 4.7 Bei6op Tuma npotokoia oOMeHa.

Jlis HacTpOWKM MOCJeN0oBaTeNIbHO NOpPTa Halo BbIOpaTh MYHKT MEHIO Hacmpoiika->Ilopm, n B
TIOSIBUBILIEMCSI OKHE TIPOU3BECTH TpeOyemble HACTpoiKku (cM. Pucynok 4.8).

x|
Mopr |COMT |
CropocTe 115200 |
HuC A0 BMT AaHHE E =]
Yucno cTonaebix 6T [ =]
HéTHocTe Mo parity |
Hactpoiika RTS [ENABLE =]
Hacrpoiika DTR [ENABLE =]
Cancel |

Pucynoxk 4.8 Hacrpoiika COM-mopra.

st HacTpoiiku nmapametrpoB mogakoMan (0X00 u 0X01) komanner uarnoctuka (0x08) Hamo BHIOpaTh
NYHKT MeH Hacmpotika->/[uacnocmuka, ¥ B TIOSBHUBIIEMCS OKHE MpPOBECTH HacTpoiKy. [lomnHoe
OmMHMCaHWe KOMaHJa MoxHO Hadth B cranmapre MODBUS APPLICATION PROTOCOL
SPECIFICATION V1.1b (cm. Pucynok 4.9).
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HacTpoika AHMarHOCTHYECHHE K X|

— 0TE&T AaHHBIMK Sanpaca [Ox00]

Hucno pervcTpoe [0 - 125] I':'

— PecTapT nporpardrdel ceasd [0x01]
DYUCTHTE HUpHAN CofbmIi

& Quuctire " Her

Cancel |

Pucynok 4.9 Hactpoiika mapaMeTpoB HEKOTOPBIX JUArHOCTHYECKMX KOMAaHI.

Ecnu nporpamma Tester Bam Gonbiiie He Hy)XKHA, M BbI XOTUTE yIaauTh €€ CO CBOETO KOMITBIOTEPA,
TO PEKOMEHJIyeTCS OYUCTUTh PEECTp OT 3alMCel, KOTOPbIA IporpaMma JAeNaeT Uil COXPAaHEHHUs
TpeOyeMbIX el Juist paboThl TapaMETPOB.

Jis aToro Hago BBIOpaTh NMYHKT MeHI Hacmpouika->QOuucmka peecmpa W TIOATBEPIUTH CBOE
JelicTBHe, HakaB Ha KHOMIKY /Ja (cM. Pucynok 4.10).

x

QYMCTHTE PEECTP OT ZAMMCEN, COZAAHHE 3TOA NPOFPEMMOAT

Pucynok 4.10 Ounctka peecTpa OT 3amuceid, CO3JJaHHbBIX IPOTPAMMON.
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[TpocmoTp comepxkumoro namsiti MKTC ocyiiecTBisieTcs Cieaytonmm oopa3om:
— B JPEBOBUAHOU CTPYKType Adpecroe npocmpancmeo MKTC u ouacnocmuxa (3TO CleBa)
BBIOPATh HYKHBIM ITYHKT;
— IIETKHYTbH [10 HEMY JIEBOW KHOIKOM MBIIIKH;
— HaXaTb Ha KHOMKY /Ipouumams 8blOpaHublie napamempsl WU MWETKHYTh MPaBOW KHOMKOM
MBIIIKK TI0 JTIO0OMY TYHKTY crnucka 3rauenus pecucmpos MKTC u ouaenocmuka (cMm.
Pucynox 4.11);

I-i'f: Intelpribor Modbus Protocol Tester v01.08 1Ol =l
HacTpofika
AgpecHoe npocTpaHocTeo METC W auarHocTHRa 3HaveHuA perucTpos METC W gHarHocTika
E-METE HazeaHue | 3HavEHME
- Ceresoil anpec nputiopa MKTC DfbemHBIA packon B Nepeot TpySonposoge Gl He ganHbm
- Bepoua W kongurypaumna METC OffbemHbli packon 6o BTopor TpyAonposode Gv2  Het aanHe:x

- [laTa v Bpema OfeemHEIR packon B TRETEEM TRYGonposoae Gy HeT aaHHer

- JlaEneHHE W TeMNEpaTYpa aTMocheps! Temneparypa & Nepeot Tpytonpoeoae HeT aanHHe
) MiamepTensHoie Karansi TemMneparypa B0 ETOPOM TPySonpoeoae k2 HeT aanHe
: . TemMnNeparypa B TPETEEM TPYGONpoBaLE b3 HeT aaHHe

- MatepuTencHeis KaHaik yana yETs | HaeneHue 6 nepsor TpyGonpoeoae P1 Het aanHex
SIYILIACISH AHEHEINABAITS [asneHue B0 ETopoM TRYSonpoBcLe P2 HeT aaHHs

- MHTerparopel yana yueta 1 HaBneHue B TPETEEM TpyGonposane P3 HeT aanHen

- CYETYMEM BREMEHM PAGOTE M OWMEOK, y3na ydeTa 1 Temneparypa #onogHo Boae tE HeT aaHHe:
HatepuTentHele KaHank ysna yuéta 2 Naenenue 2onooHol soakl Pre HeT aaHHex

M EMEPUTEABHBIE KAHANB! Y50 yuéTa 3 Maccoeeili packon & nepesar TpyGonpoeoage Gml  HeT aanHes:x

Maccoeeli packog B0 ETOpoM TpYGonpoeoge Gm2  HeT gaHHe:
Maccoeeii packon & TpETEeM TpySonposaae Gm3  Het aanHe:x
Tennoean MoWHOCTE W HeT aaHHe

- MarepuTentHee KaHank! y30a yuéta 4
- QuarHocTHEa

Hauano pafoTH OpoDparmE Aapec | |123

HopT COM1 oTRpHT; CEOpOCTE ofMeHa = 115200
KommuecTeo BT ODaHEMXx = 8 KommuecTeo cTon-AnT = 1 Tun npoTokona—
KouTpone uéTHOoTH = No parity; RTS = ENAELE; DTR = ENAELE & RTU

™ ASCH

MpouvTate

BEIGpaHHEIS
napameTpbl

Brinog |

Pucynok 4.11 Bei6op obnactu namatu MKTC st mpocmoTpa.
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— TIOCTIE 3aBEpIIEHUs 0OMEHA JaHHBIMHU C TJIATON paCHIMpPEHUs, B PABOI YaCTH OKHA B
criicke 3uayenus pecucmpoé MKTC u ouaenocmuxa HabIIIOAATh pe3yIbTaThI 3aIIpoca

(Pucynoxk 4.12);

ntelpribor Madbus Protocol Tester ¥01.08

Hactpofika

=10l

AppecHoe npocTpadocTeo METC w guarHocTuka

3HaueHus perucTpos METC W guarHocT ik a

=-MKTC
. CeTesail anpec nputopa METC
- Bepcua v koHpurypauma METC
- DaTa u Bpera
[l JaBnEHHE W TeMNEpaTYRa STHOCHEpE!
] MsmepuTensHee Kanas!
El- MamMepuTesHbIE KaHank y3na y4éTa 1
- TeKylWHe SHAYEHMA NapaMETPOE yana yieTa |
WHrerparope ysna yueta 1
- CHBTYMKM BPEMEHM patoThl W OWMEDK y3na yyeta 1
M atepuTENEHEIE KaHaNB! Y3na y4eTa 2
W atepuTENEHEIE KaHans! y3na y4éTa 3
[#]- MsMepuTENEHEIE KaHans! ysna yuéra 4
- JWarHocTHra

HazeaHue

I 3HauEHME I

OltfetaHEIN pacsod B Nepeot TRyGonposoge Gyl
Qe pacson 50 ETOpOM TRYGoNposone Gv2
OltfeetHEIN pacsod B TPeTeEM Tpydonpoeoge Gy
Terneparypa & Nepeom Tpydonpoeoge H

T erneparypa B0 ETOPOM TPYGoNpoEoLe (2
Terneparypa & TRETbEM TPySonposoae 3
JaeneHue B nepeom Tpytonpoeoge F1

JasneHue B0 BTopomM Tpydonposoge P2
JaeneHue B TpeTeem Tpytonpoeoae P3
Temneparypa <ononHol 00k tE

JHaenetye konogHoR Boasl Pre

Maccoesi packon & nepeot Tpydonposoae Gml
P accoERI packon B0 ETOPOM TpyGonpoeoge Gm2
Maccoewi packon & TPETEEM TpySonposoae Gm3d
TENNOBan MOWHOCTE W

41.000000

MMapareTp He MCNONBIYETCA
MapareTp HE HCNONESYETCA
¥8.000000

£2.000000

MMapareTp He MCNONBIYETCA
5100000

4.300000

MapareTp HE HCNONESYETCA
MMapareTp He MCNONBIYETCA
MapareTp HE HCNONESYETCA
39.903538

MapareTp HE HCNONESYETCA
MMapareTp He MCNONBIYETCA
0639476

Hauano pafoTeH OpoDpeMMb

TerylIME SHSUEHMA NapsSMeTpoE yIna yueTa 1
-» 7B 03 13 85 00 1E 44 F&

4 I

o0 00 FF FF FF FF FF FF FF FF 4

NopT COM1 ormpwT; CrOpocTe obMmena = 115200
KonumuecTeEo BMT OaHHMX = §; KommuecrTeBo cron-fmT = 1
KoruTpone uErHooTM = No parity; RT3 = ENAELE: DTE = ENAELE

0 00 FF F

Agpec | I?

Tun nporokona——
@& RTU

= ASC

F FF FF 40

i MpoudraTe
i BbIfpaHHbIE
i MApaMETpEL

Beixon, |

[D]|

Pucynox 4.12 TIpocmotp BbiOpanHoO# obnactu namsitu MKTC.
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— ecnu TpeOyeTcst TOIBKO OJAMH M3 HECKOJBKUX MapaMeTpOB U3 CIHUCKA 3HAUeHUsl pecucmpos
MKTC u ouaenocmuxa, To Hag0 MENKHYTH 110 HEMY JICBOM KHOIKOW MBIIIKKA W HAOJI01aTh
pe3yibTrar 3anpoca (PucyHok 4.13);

. Intelpribor Modbus Protocol Tester ¥01.08 oy ] 4
HacTpofika
AppecHoe npoctpaHocTen METC u guarHocTuka S3HaueruA pervctpoe METC W guarHocTuea

=l METC HazeaHue | 3HaAYEHME
i~ Ceresoi anpec npudopa METC 0 fbemHbii packoa & nepeor TpyGonposone Gyl 41.000000

- Bepoua v kondurypauna MKTC O &eemHeR packon B0 BTOpoM Tpydonposoge Gv2  [apamerp He ononbayerca

- Ilata u Bpema OfeemHEIR packon B TpETEEr TpYGonposode Gw3  [apateTp He MononbayeTca
- JlaEAEHME 1 TEMNEPATYPa ATMOCDEpE! TetnepaTypa & NepEok TRYSoNpoBoge t 78000000
& M aMEpHTEABHEIS KHAN TernepaTypa B0 ETOPOM TRYGONPOEOLE L2 B2 000000

: T erMNEpaTYpa B TRETEER TPYGONPOEOLE |3 MapateTp He MCNoNESYeTCA

=+ MatepuTetHeIe KaHans y3aa yuéta 1
i TekyWHE SHAYEHMA N3PaMETPoE Y=aa ydeTa |

Tl aEnEHUE B NepEOM TPYGONPOBOLE

JaeneHue Bo BTOpoM TpySonposoge P2 4300000
HHTErpaTopkl Y203 yueta 1 JaeneHue B TpeTeem Tpytonposode F3 MNaparieTp He MCNoneaYeTcA
- CHETYMEM BPEMEHW patioThl M OWKOOK y3na y4eTa 1 T emnepaTypa ©onogHol Bonel e MNaparieTp He MCNoneaYeTcA
W zrepuTeneHeIe KaHane yzna yuéra 2 JNaenerue xonooHoR soakbl Pre MNaparerp He WCnoneayeTca

M SMEpMTENEHEIE KaHaE y3aa yueTa 3 MaccoBmEi pacHog B NEpEO TPYSonpoeoge Gml 35903538

- MamMepHTeAsHbIE KaHans yana yiéTa 4 MaCCOBbII:i pacHod B0 ETOPOM TPYySonpoeads Gm2  [1apaMeTp He HoNonke3yeTcA
MaccoERl packog B TpETEEM TRYGonpoEode Gm3  MapameTp He MCNoNb3YeTcA

- MuarnocTika T ENAOEaA MOWHOCTE W 0639476

<— 7B O3 04 42 9C 00 00 F5 AZ «| _ Aapec | |123

TeryiyHe SHaUEHMA DapsMeTpoB ¥Saa yueTa 1 Tun npaTokona—
-> 7B 03 13 90 00 0Z CE 385 & RTU
<— 7B 03 04 42 78 00 00 BS 95

€ AsC

TeryyHe SHARUEHMAI DApSMeTpoB ySaa yueTs 1
-> 7B 03 13 90 00 02 CE 38
<— 7B 03 04 42 78 00 00 BS 95

Mpousrare
TeRyIyHe SHAUEHHA NApsMEeTpoB ¥3aa yueTs 1 BEISpaHHEE
-»> 7B 03 13 94 00 02 SA F9 NaparETpE

<— 7B 03 04 40

Beron |

Pucynoxk 4.13 IIpocMoTp 3HaYSHHS TOIBKO OJHOTO MyHKTA CITHCKA.

Beck oOMeH: 3ampockl U OTBET, a TAKXKE pa3IMuHbIE COOOIIeHNs (Ha3BaHWE KOMAaH/Ibl, COOOIIECHMS
00 omMOKax W T.I.) MHIULUPYETCS B OKHE BBIBOJIA BHU3Y (cM. PrcyHok 4.13).
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5. PykoBoaCTBO MO 3KCIJIyaTallMu Npeodpa3oBaresisi HHTeppeiica
RS-485/RS-232

Puc. 5.1 Baemnuii Bug npeodpasosarens uarepdeiica RS-485/RS-232

5.1. Haznauenue

[IpeodOpasoBarens  uHTep(eiica RS-485/RS-232  obecrieunBaeT PETPAHCISIIMIO  CHTHAJIOB
JIBYXIIPOBOAHON monyayruiekcHo nuHuM cBsizu RS-485 MKTC B curnanel unrepdeiica RS-232 u
obpatno. Konctpykius npeoOpazoBarensi 00€CIEUMBACT TajlbBaHUUYECKYIO  Pa3Bs3Ky  JIMHUHU
untepdeiicoB RS-232 u RS-485.

B Hacrosmiee Bpemsi mpeoOpa3oBareib BBITYCKAETCS TOJIBKO B HCIOJIHEHHWH C aBTOMATHYECKUM
pacro3HaBaHUEM CKOPOCTHU M HAIlpaBJICHUS MepeIadH.

Beibop HampaBimeHust mnepemaun 1o JmHMM umHTEepdeiica RS-485 B mpeoOpaszoBarene
OCYILECTBIISICTCSI aBTOMATUYECKH 10 HAJIUYMIO CUTHAlA IepeJaud co CTOpoHbl MHTepdeiica RS-232.
JlonycTuMbIii  AMana3oH CKOpPOCTEH mepedadd, NpU KOTOPOM OOECreyrBaeTCsl aBTOMAaTHYECKOE
ynpasienue — ot 600 6ox g0 115 kunobdoa.

B cBs13u ¢ mocTosiHHOM pab0TOI MO COBEPIIICHCTBOBAHUIO M3/IENHs, B IpeoOpa3oBarens nuTepdeiica
RS-485/RS-232 moryt ObITh BHECEHBI HE3HAYHMTEIIbHBIC HU3MEHCHUS, HE OTPa)XKCHHbIC B HACTOSIIEM
OTICaHWH.

-

J O L
~

(" 000 “Mumeanpudop’ » h A
€Y npeodposobomens UHMepgelca €Y
RS-485/RS-232
Ay 2006 2. .
B A
GND
£ —==/.9B [ .
L4
q C ) wnmu Homep

Pucynok 5.1 I'abaputHbie pa3mepsl mpeobpasoBatens uarepdeiica RS-485/RS-232
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5.2. TexHu4YecKHEe XapaKTePUCTHUKH

Hanpspkenne nutanus (0T pazbema JnHuu cBsizu ¢ Cb) 5...9B

Harnpshxkenne nuTanus OT BHEITHETO HCTOYHHMKA MTOCTOSTHHOTO Toka 7 ... 12 B

Jina nmuaun cBsi3u uHTepdeiica RS-485 1o 1200 m

Tox moTpebiaeHus, HE Oonee 45 MA

KonnyecTBO yCTPOUCTB B JIMHUM CBS3U 1o 128

Junamna3zoH ckopocTeit oOMeHa 600 6oz ... 115,2 Kbox

MuHuMaNbHast JUIATETFHOCTD TIAy3bl MEXKTY MepeIaueii ¥ MPUEeMOM  UTUTEILHOCTD 1,5 OaiT

[IpeoOpa3zoBarens uHTEpdEiica COSNUHICTCS C KOMITBIOTEPOM Yepe3 HYyJb-MOACMHBIN KaOelb
umeer co  crtopoHbl  RS-232  crammaptHbiii  pazem  COM-mopra  (Bunky  DB-9M).
Pa3Bojka KOHTaKTOB IIpeobpa3oBateiis npuBeAeHa B Tabiunax (Tabmuna 5.1 u «Tabnuna 5.2).

[Mutanue Ha mpeoOpa3oBaTellb OOBIYHO MOJACTCS IO OJHOW M3 IMap MPOBOIOB 4-TIPOBOJIHON JTUHUHU
ce3u ¢ Cb MKTC. IlpenycMoTpeHa TakXe BO3MOXKHOCTh IHWTAaHHUS OT BHEUIHEIO0 HCTOYHHKA
MOCTOSTHHOT'O TOKa (a7anTepa).

Tabauya 5.1. Pazeooka konmaxmos pazvema RS-485 (MC420-38104).

NekoHT. | OBo3HayeHune HasHnayeHune
1 +5V MuTtaHne +5B...+9B (ot MKTC)
2 A dasa A MHpOPMAaLIMOHHOrO curHana
3 B $asza B nHpOpMaLMOHHOrO curHana
4 GND Obwwmi (nHTepdpenca RS-485 n nutaHus)

Tabauya 5.2. Pazéooka konmaxmog pazvema RS-232 (sunka DB-9M).

NekoHT. | OBo3Ha4YeHne HasHauyeHne
2 RXD BbIxogHble AaHHbIE KOMMNbIOTEpPA
3 TXD BxogHble gaHHble KoMMnbloTepa
5 GND Obwwmin (nHTepdpenica RS-232)

5.3. CxeMbI NOAKJIIOYEHUA

Cxema nonkmoueHus: oguHouHoro MKTC wyepes mpeoOpa3zoBaTesib K KOMIBIOTEPY IpPHUBEACHA
HIDKE Ha pUCyHKe (cM. PucyHok 5.2).

Cb MKTC

fnama
nodkmoyerudi

«mZ3
O+ oy ’E
[S[S[s[s KoMMNbloTEp 2
REEE ]
SA2
[«]
)
9 —>>— T8

+ T + T on (@3] sA1

E— = = -1-1- +5V
_____ A Mpeo6pazoBatens
uHTepdencoB

""" gL RS485/232
— - - - - - GND

Pucynok 5.2. Cxema noaximrouenust onunounoro MKTC k [1K gepe3 npeoGpa3zoBatens uHTEpdeiica st
chema uHpopmaruu (st aBToMatudeckoro npeodpasoparens aunus RTS-CTS ve HyxHa).
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Tunosas cxema opranuzauuu cetu u3 Heckosnbknx MKTC mnpuBeneHa Huke Ha pUCYHKE (CM.
Pucynok 5.3). Cxema wumoctpupyeT mnpumeHenune BcrpoeHHoro B Cb MKTC kanama RS-485, 6e3
UCTIONB30BaHus TuaThl pacmupenuss RS485E. Ha cxeme yka3aHbl MOJIOKEHHS NepeKIrodaTeneit
cornacoBaHus TuHUU RS-485 st aTol KoHpUTyparuu.

MpeobpaszoBaTens
——— RS485/RS232
———- € NOAKNIYeHHbIM
[T~ pesHcTopon corna-
CB MKTC CB MKTC CB MKTC °°;:|"“" "“;:;:
SA2B BEpXHEM SA2B HIDKHEM S SAZB HIKHEM
NOAOKEHHH nonmKeHN NoMOHEeHHH >‘ Lens
Lene LUene Uene +hHB
A A A A A
ON B ON B ON B B
GND GND GND GND
sA2 |_*98 sp2l 9B | — sazl 98

Pucynoxk 5.3. TunoBas cxema ceTeBoil KOHGUTypauu Heckoiabkux Teriocyerynkos MKTC

5.4. PykoBoOJCTBO 10 MOHTaXKy nmpeoopa3oBateisi RS-485/RS-232

[Moaxmoyenue npeodpaszosareins uarepdeiicoB RS-485/RS-232 mexxny Cb MKTC (¢ unrepdeiicom
RS-485) u npyrum yctpoiictBoMm ¢ unTepdeiicom RS-232 (Hampumep, mepcoHaIbHBIM KOMITBIOTEPOM)
OCYIIECTBIIICTCS 10  BBINICIpUBEACHHONW cxeme (cM. Pucynok 5.2). Mecto pacronoxeHus
npeoOpaszoBarens clieyeT BbIOMpaTh BOMM3M ycTpoiicTBa ¢ uHTepdeiicom RS-232, mockonbky IiinHa
HYyJb-MOJIeMHOTO Kabens, cBs3pBatoniero COM-mopTel mpeoOpaszoBatenst HHTEPPEHCOB U ITOTO
ycTpoiicTBa, He JoikHa mnpeBbimath 10 M. Curnanel uHTepdeiica RS-232 B mpeoOpasoBatene
raJlbBAHMYECKH W30JIMPOBAHBI OT MPOYMX IIeTeH, TOATOMY BBIKIIOYATh KOMITBIOTEP NMPH KOMMYTAIIUH
HYJIb-MOJIEMHOT'0 Kabessi He TpeOyeTcs.

Jnsa coennnenuss Cb MKTC ¢ npeobpa3zoBareneM HHTEP(ECOB HCIONIB3YHTE 3KPAHUPOBAHHYIO
Butyto mnapy (FTP-2, STP-2 wunmu ananoruunyto). [lpu HeoOxomumocTn kalenb IOMECTUTE B
MeTtauiopykaB. Yoenurecb B ToM, uto nutanue Cb MKTC otkmoueno. Ilpomyctute xabenb uepes
repmoBBoA B Kopriyce Cb. 3axxmure kaGenb B repMOBBOJIE M 3ahUKCUPYHTE METAJUIOPYKaB CTSKKOW Ha
kpenexxHol miuanke Cb MKTC. Tlogkitounte BBIBOJbI MPOMYIIIEHHOIO CKBO3b T'€PMOBBO/I KOHIIA Kabess
K KJIeMMHUKaM Tuiathl noakmodenuit Chb (wim k xiemmuankam [TP RS-485, npu e€ Hamuuum), a BHIBOJIBI
JIPYroro ero KOHIIa MOIKIIYNTE K 3aKUMaM pazbema rpeodpasosaresns natepdeiicos (cMm. Pucynok 5.2).
OO0parure BHUMaHUE HA TPABUIIbHOE MOJIKIIOYEHUE SKpaHa BUTON Maphl.

Jnst ocnmabneHus: wckaxeHwid B juHUU RS-485 mpemycMOTpeHO TOIKITIOUEHHE COTIACYIOIINX
PE3UCTOPOB HA €€ KOHI[aX. DTU PE3UCTOPHI MOKIIOYAIOT, YCTaHOBUB B monoxeHue "ON" mepeximrodarensb
SA2 mater nogkimtodeHnit Cb MKTC (mmm SA2-3 tumater pacmmpenust [IP RS-485, ecnm cBsizp ¢ Ch
OCYLIECTBIISICTCS. C €€ HCIONb30BaHueM, cM. PucyHok 4.2) u mnepexmodarens SAl Ha mare
npeoOpazoBarens uatepdeiicos. [Ipu HamMuMKM B cocTaBe JIMHEHHOW ceTH 0oJiee ABYX Y3JI0B, HA3BaHHBIC
NEePEeKII0YaTeNId COMVIACYIONIMX PE3UCTOPOB HA NMPOMEXKYTOYHBIX Yy3/1aX MEpeBeAUTE B MOJOXKEHHUE,
npotuBonojoxennoe "ON" (cm. Pucynok 5.3).

Hns goctyna k nepekiodaremo SAL mimatel mpeoOpasoBatelniss HHTEPHEHCOB CHUMHTE KPBILIKY
KOpITyca, OTBEPHYB YeThIpe YICPKHUBAOIIMX e¢ BHHTA. [locie ycTaHOBKM mnepekirodatens SAL B
COOTBETCTBYIOIIEE MOJIOKEHHUE (CM. BBIIIE) YCTAHOBUTE KPBILIKY Ha MECTO. YOeaUTech, YTO OHA TIOTHO
Ipuiieraer K Kopmycy rnpeodpasosaress HHTepGencoB. 3apuKCUpYHTE KPBILIKY KOPIyca BUHTAMHU.

[Ipu nocTaTOYHO AJIMHHBIX, 0OJIee HECKONBKUX JECSITKOB METPOB IMHUAX cBs3u Mexay Cb MKTC
u npeobpaszoBareneM wuHTEepdeiicoB RS-485/RS-232, Bo3MokHAa €ro HeycroiuuBas pabora wu3-3a
HEeJ0CTaTKa 3JeKTponuTanus, nocrynawomero or Cb mo unenu «+5V». B aTtoMm ciydae g nuTaHus
npeoOpa3oBaTessl UCIOIb3YUTE BHEITHUI UCTOYHUK MOCTOSIHHOTO HaIpsDKeHUs 7...12 B, moakmro4uB ero
B J11000#i MOJIIPHOCTH K pazbEMy BHEITHETO MUTaHUS IpeoOpa3oBaTelis uepe3 MTEeKep AUaMETPOM 5 MM.

48



Pyxosoocmeo no sxcniyamayuu nepugeputinvix mooyneu meniocuemuuxa MKTC
6. PykoBoACTBO Mo 3KcIUTyaTanuu miaarel uarepgeiica LonWorks

6.1. Haznauyenue

[Tnara uatepdeiica LonWorks siisercst mnaroii pacimpenns (ITP) rterocuerunka MKTC. Ona
npeaHa3HaueHa U1 TOJKIIOUEHHsS TerutocueTyrka K cetsim LonWorks.

[Inata ycranaBnuBaeTcs B JOOyH mapy cBoOOAHBIX ciaoToB XS1-XS2, XS3-XS4, XS5-XS6
MaTepuHCKOW miatel cuctemHoro Omoka MKTC (cm. Pucynox 1.1). Omma pa3 B CceKyHAy OHa
3ampalivBaeT y TeIJIocYeTurKa JaHHble (MTHOBEHHBIE 3HAUEHUs M3MEPSEMBbIX MapaMeTpPoB U TEKYIIHE
3HAYCHUS MHTEIPATOPOB), MpecTaBiseT ux B popmare “CTaHaapTHBIX ceTeBbIX mepeMeHHbIx” (SNVT)
cuctembl LON u niepenaer 3T NnepeMeHHBIE B CETh.

[Tnata BeIMycKaercs B yerhipex Moaudukanusix: LonWorks-1, LonWorks—2, LonWorks-3 u
LonWorks—4. Iludpa B ee Ha3BaHWU yKa3bIBACT KOJMYCCTBO TMOJICPKUBACMbIX ILIATOW Y3J0B CETH
LonWorks. Kaxnplit y3en obecrieurBaeT Iepenady B CeTh JaHHBIX OJHOTO y3JIa ydeTa TEeIIOCUeTYHKa
MKTC.

6.2. CocraB u ycrpoiicTBo miarsl unTepdeiica LonWorks

[Tnara uarepdetica LonWorks cogepxur:

- TaJIbBAHUYECKHU Pa3BA3aHHBIN HCTOYHUK MUTAHUS;

- onrousonupoBaHHbd wHTEepdeiic UART s cBs3W ¢ MaTEpUHCKOH IIATOW CHCTEMHOTO
onoka MKTC;

-or 1 no 4 wmukpokonrpomuiepoB Neuron Chip 3120, mpuemo-mepenatunkoB FTT-10A,
cepBUCHBIX KHOMOK (Service Pin) m cepsucHbix cBeroauonoB (Service Led). KommuectBo
MIEPEUUCIICHHBIX YCTPOMCTB 3aBUCUT OT Mo udukaryu miatel natepderica LonWorks;

- CBSI3HOM MHUKPOKOHTpOJUIEP, 0OecreunBaronii 0OMEH JaHHBIMU MEXy MaTepHUHCKOH IIaToi
Cb MKTC u muxpokontposepamu Neuron Chip 3120;

- ycrpoiicTBa 3auutsl nHTepdeiica LonWorks.

6.3. Xapakrepucruku nmjaarbl nurepgeiica LonWorks

6.3.1. TexHuYecKkHe XapaKTePUCTHKH

[Tutanue mmatel uHTepdeiica LonWorks ocymiecTBisercss HepeMEHHBIM BBICOKOYACTOTHBIM
HanpsbkeHueM, noctynatouum ot 6soka nutanusg Cb MKTC Ha ciioT MaTepuHCKOM I1aThl.

Hamnpsbkenue nutanus ~12 ... 18 B (amm.)

[TorpebisiemMast MOIIIHOCTH B aKTUBHOM peXHMe, He Ooee 1,8 Bt

KomnnyectBo MukpokonTposuiepoB Neuron Chip 3120 u npuemo-
nepenatunkoB FTT-10A na nnate (koiudectBo y3noB yuera MKTC,
noJKiIoYaeMbIx K cetu LonWorks ¢ momorisio miarsr):

LonWorks-1 1
LonWorks—2 2
LonWorks-3 3
LonWorks—4 4
KOJTHYeCTBO CeTeBbIX IEPEMEHHBIX OHOTO y31a yuera MKTC 62
* - CIIMCOK CETEBBIX MEPEMEHHBIX MPUBOJUTCS HIDKE.
6.3.2. YcjaoBus dKCIIIyaTaluu
TemnepaTypa OKpy>KaroIlero Bo3ayxa ot 5 10 50° C
OtHocuTenbHas BIaXHOCTh npu 35 °C u 6oJiee HU3KUX
TEMIEpATypax NpU OTCYTCTBUM KOHJEHCALIUH BJIaru 10 90%
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6.4. MoaroroBka miarel uaTepdeiica Lon\Works k padore

[Tepen ucnons3oBanueM miathl uHTEpdeiica LoNWOrks BHUMaTeIbHO OCMOTPHUTE €€ BHEIIHUH BHI.
[MnaTa He HOKHA UMETH BUJAMMBIX MEXaHUYECKHUX TTOBPEKICHUH.

[Topsimok ycranoBku miatel B Cb MKTC u nmoakmodenus ee k cetr LONWOrks ciemyrormii:

— Briximrounte nuranne Cb MKTC, eciti 0HO OBLIO BKIIIOUEHO;

— OtkpoiiTe nBepuy (aucmieitHo-kiaaBuaTypHyto nasens) Cb MKTC;

— BBeaure xabens nmunuu cBsizu uHTepdeiica LonWorks BHyTps ocHOBHOTO O11oka MKTC uepes
TepMOBBO/IBI B HIDKHEH 4acTH OCHOBHOTO OJIOKa,

— Ioakmounte Kabens uHTEepdeiica LonWorks k kiaemmuomy 610ky X1 Ha miare uHTepdeiica
LonWorks;

— YcranoBute miaty uatepdeiica LonWorks B 1ro0bIe 1Ba cOCETHUX CIIOTa HA MATEPUHCKOH TUIaTe
Cb MKTC (XS1-XS2, XS3-XS4, XS5-XS6), yunteiBasi pacroyio)KeHHE HAIPaBISIONUX KIFoUeh
Ha KpaeBOM pa3beme IiaThl, cM. Pucynok 1.1;

— 3adukcupyiite miaty uHTepdeiica LonWorks B kopmyce Cb MKTC nBymsi BuaTamm M3X6,
BXOJIALIUMH B KOMILIEKT TOCTABKH ILIATHI;

— 3akpoiite aBepiy (nucruieitHo-kinaBuatypuyto nanens) Cb MKTC;

— Bxumounte nuranne Cb MKTC.

B nauane pabotel kKaxabplii u3 MuKpokoHTposuiepoB Neuron Chip 3120, ycraHOBIEHHBIX Ha IJIaTe
unrepderica LonWorks, momken ObviTh 3apeructpupoBaH B cetm LonWorks. Jlis perucrpamuu u
JUArHOCTHKU IIPEAHA3HAYEHbl CEPBUCHBIE KHOIKH M CEPBHUCHBIE CBETOIMOABI, JOCTYI K KOTOPBIM
obecrieynBaeTcsi 4yepe3 OTBEPCTHs B IUIACTHHE KpeIUIeHWs iatel uHTepdeiica LonWorks. Homep Ha
IUTACTUHE PSAJOM C KHOIKOM M CBETOIMOJOM YKa3bIBaeT, K KakoMy y3ily yuera Termiocderyuka MKTC
oHH oTHOCsTCsL. [Iporieypa perucTpanun onicala B JOKyMeHTanuu mo cersim LonWorks.

6.5. CeTreBble nepeMeHHbIE

Temnocuerunk MKTC moxeT o6cnyxuBarh oT 1-To 10 4-X y3/10B yuyeTa, B KaKIOM U3 KOTOPBIX
MOYKET BBIIOJHATBCA Y4eT mmapameTpoB oT 1-if mo 3-x Tpy6. Ha mmate unrepdeiica LonWorks
terocyerTynka MKTC B 3aBucuMOCTH OT MOTPEOHOCTH 3aKa3yMKa MOXKET ObITh YCTAHOBJIEHO OT OJHOIO
no uetsipex MK Neuron Chip 3120 u ot omHoro no uerslpex mnpuemo-nepenatuukoB FTT-10A.
KonnuectBo Heiipon uumnoB Ha miate wHTepdetica LONWOrkS momkHO COOTBETCTBOBATH KOJIHUYECTBY
y3JI0B y4eTa TelJ0CYeTUHKa, TapaMeTpbl KOTOPBIX HE00X0AUMO MepeaBaTh B CETh.

Crnucox CETEBBIX MIEPEMEHHBIX y371a yuera MIpUBECH B Tabauie (
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Tabmuna 6.1).

BmecTe ¢ MrHOBEHHBIMU 3HaUeHUSAMH Y'Y (0OBEMHBIH pacxoi, MacCOBBIM pacxoj, TeMIlepaTypa,
JIaBJIEHUE, TEIJIOBas MOIIHOCTH) TIepelaeTcs CHEeNHMaIbHBI OaiT, comepKammidi KOJX COCTOSHUS
COOTBETCTBYMOIIEro mapamerpa. CHCOK BO3MOXKHBIX KOJOB MpuBeleH B npuioxeHun «llpunoxenue
6-2».

[Togpo6HOE ommcanue GopmaTa U CTPYKTYpP CETEBBIX NMEPEMEHHBIX JaHO B nokymeHTte SNVT
Master List, myonuxkyemom LonMark Association.

®aiin MKTC.XIF (mmu MKTC.XFB), HeoOXOoIMMBIA JJiT HACTPOWKH CETEBBIX HMEH TIPH
co3nanuu y3nmoB ceru LonWorks, Bbl Moxere ckayaThb ¢ caiita ¢upmbel «HTENnprOOp»
(Www.intelpribor.ru) wiu monxyduTs 1Mo 3ampocy.
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Tabnuya 6.1. Cocmas u nasnauenue cemeguvlx nepemeHnnvix y3na yuema mennocyemuyuxa MKTC.

Ne SNVT type Ums Ean. nusm. OnucaHue
1 | SNVT _obj_request | NviRequest CTpykTypa | 3anpoc cocTosiHuA y3na
2 | SNVT_obj_status | NvoStatus CtpykTypa | CocTosiHue y3na.
Mpu3Hakn owmbok obmeHa:
Bit0=1 — HeT cBA3K MexAay nnaTton uHtepdenca LonWorks m
maTtepuHckon nnarton CB MKTC;
3 | SNVT_state NvoExchError Ctpyktypa| Bitl=1- owwndbka CRC npu o6meHe mexay MK Neuron Chip u
cBA3HbIM MK nnatbl mHTepcpenca LonWorks;
Bit2=2 — HeT cBsa3u mexxay MK Neuron Chip u cBsAzHbiMm MK
nnatbl MHTepdenca LonWorks;
4 | SNVT_str_asc NvoMKTCDescriptor OnucaHue Tennoc4yetymka MKTC: “MKTC Ne:XXXXXXX MO VXX.XX”
5 | SNVT_str_asc NvoLonDescriptor Onucanue nnatbl LonWorks: “lNMnarta LonWorks MO VXX.XX”
6 | SNVT_time_stamp | NvoDateTime CtpykTypa | flata 1 Bpemsa MKTC
7 | SNVT_state_64 NvoHardState CTPYKTYPA | Macka cocr. annapTH. cp. CB MKTC (cm. Mpunoxenue 6-1)
8 | SNVT_count NvoTotallSysNumb KonuyectBo YY
9 | SNVT_count NvoSysNumb Homep Tekywiero YY
10| SNVT_count NvoFlowViState Kop cocTtosiHusa o6bemHoro pacxoaa B 1 Tpy6onpoBoae (cM.
MpunoxeHue 6-2)
11| SNVT flow_f NvoFlowV1 m3/yac (Gv1) O6bemHbIN pacxog B 1 Tpy6onpoBoae
12 | SNVT_count NvoFlowV2State Koa cocTtosiHusa o6bemHoro pacxoga Bo 2 Tpy6onpoBoae
13| SNVT flow f NvoFlowV2 m3/yac (Gv2) O6bemMHbIN pacxoa Bo 2 TpybonpoBoae
14 | SNVT_count NvoFlowV3State Koa coctosiHns o6bemHoro pacxoga B 3 Tpy6onpoBoae
15| SNVT flow f NvoFlowV3 m3/yac (Gv3) O6bemMHbIN pacxod B 3 Tpy6onpoBoae
16 | SNVT_count NvoTemplState Kop coctosiHus TemnepaTtypsbl B 1 Tpy6onpoBoge
17 | SNVT_temp_f NvoTempl °C (t1) Temnepatypa B 1 Tpy6onpoBofe
18 | SNVT_count NvoTemp2State Kop cocTtosiHus TemnepaTtypbl Bo 2 Tpy6onpoBoae
19 | SNVT temp_f NvoTemp?2 °C (t2) Temnepatypa Bo 2 Tpy6onpoBoae
20 | SNVT_count NvoTemp3State Koa coctosiHusa Temnepatypsbl B 3 Tpy6onpoBoge
21| SNVT temp_f NvoTemp3 °C (t3) Temnepatypa B 3 Tpy6onpoBoage
22 | SNVT_count NvoPressl1State Koa coctosinusa aaBneHue B 1 Tpy6onpoBoae
23| SNVT _press_f NvoPress1 Krc/cm2 (P1) [OaBneHue (a6contoTHOE) B 1 TpybonpoBoae
24 | SNVT_count NvoPress2State | Koa coctosinusa aaBneHue Bo 2 Tpy6onpoBoae
25| SNVT_press f NvoPress2 [krc/icm2 (P2) [OaBneHue (abcontoTHOE) BO 2 Tpy6onpoBoae
26 | SNVT_count NvoPress3State | Kop coctosiHus aaBneHue B 3 TpybonpoBoae
27 | SNVT_press _f NvoPress3 Krc/cm2 (P3) [HOaBneHue (abcontoTHoe) B 3 Tpy6onpoBoae
28 | SNVT_count NvoTempColdWState Koa coctosiHusa TemnepaTtypbl XON0g4HOW BOAbI
29 | SNVT _temp_f NvoTempColdW °C (txB) TemnepaTypa xonogHow BoAbl
30| SNVT _count NvoPressColdWState Kop cocTosiHusi AaBneHue XonogHou BoAabl
31| SNVT_press f NvoPressColdW Krc/cm2 (PxB) OaBneHue (abconTHOE) XONOAHOW BOAbI
32| SNVT_count NvoFlowM1State Kopa cocTtosiHus maccoBoro pacxoga B 1 Tpy6onpoBoge
33| SNVT_flow_f NvoFlowM1 T/yac (Gm1) MaccoBbin pacxop B 1 Tpybonposoge
34| SNVT_count NvoFlowM2State Kopa cocTtosiHus maccoBoro pacxoga Bo 2 Tpy6onpoBoge
35| SNVT_flow_f NvoFlowM2 T/yac (Gm2) MaccoBbin pacxop Bo 2 Tpybonposoae
36 | SNVT_count NvoFlowM3State Kopa cocTosiHus maccoBoro pacxoga B 3 Tpy6onpoBoge
37| SNVT flow_f NvoFlowM3 T/yac (Gm3) MaccoBblit pacxog B 3 TpybonpoBoge
38 | SNVT_count NvoPowerState Kop cocTosiHus TensioBOM MOLLHOCTU
39 | SNVT_power _f NvoPower Mkan/yac | (W) MNoTpebGnsiemas TennoBas MOLWHOCTb
40 | SNVT_count NvoTempAtm_State Kop cocTosiHusa TemnepaTtypbl atmocdepbl
41 | SNVT_temp_f NvoTempAtm °C (ta) Temnepatypa aTMocdepbl
42 | SNVT_count NvoPressAtm_State Kopg coctosinns gaBneHus atmocdepbl
43| SNVT_press _f NvoPressAtm Krc/cm2 (Pa) OaBneHue (a6contoTHoe) aTMocdepbl YY1
44| SNVT state NvolntegrState CrpykTypa I!\Illacxa COCTOSIHMA pacnosioXeHHbIX Aanee UHTErpaTopoB (CM.
punoxeHue 6-3)
45 | SNVT btu_f NvoEnergy kan (Q) HakonneHHasi aHeprus
46 | SNVT_mass_f NvoMass1Plus T (M1+) Hakonn. Macca B 1 Tpy6. B nonoxuren-HoMm HanpasneHun
47| SNVT_mass_f NvoMass2Plus T (M2+) Hakonn. Macca Bo 2 Tpy6. B nonoxurenbHom HanpasrieHuu
48 | SNVT_mass_f NvoMass3Plus T (M3+) Hakonn. Macca B 3 Tpy6. B nonoxuten-HoM HanpasneHuu
49| SNVT_mass_f NvoMass1Minus T (M1-) Hakonn. Macca B 1 Tpy6. B oTpyuaTensHOM HanpaBneHun
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 oTpyuaTensHOM HanpaBneHun
52| SNVT vol f NvoVoll m3 (V1) HakonneHHbIn 06beM B 1 Tpy6onpoBoge
53| SNVT vol _f NvoVol2 m3 (V2) HakonneHHbI 06beM Bo 2 TpyGonpoBoae
54 | SNVT_vol_f NvoVol3 m3 (V3) HakonneHHbI 06beM B 3 Tpybonposoge
55 | SNVT time_f NvoTimeEnergy c (TpQ) Bpems paboTbl MHTerpaTopa Q
56 | SNVT time_f NvoTimeMass1 c (TpM1) Bpems paboTbl nHTerpatopa M1
57| SNVT _time_f NvoTimeMass2 c (TpM2) Bpems paboTbl MHTerpaTopa M2
58| SNVT time f NvoTimeMass3 c (TpM3) Bpems paboTtbl uHTErpaTopa M3
59| SNVT time_ f NvoTimeErrlEnergy |c (TerrlQ) Bpems owmbku 1-ro Tuna uHrerpatopa Q
60 | SNVT_time_f NvoTimeErr2Energy |c (Terr2Q) Bpemsi owum6ku 2-ro Tuna uHterpaTopa Q
61| SNVT time f NvoTimeErr3Energy |c (Terr3Q) Bpemsi owimbku 3-ro Tna uHrerpartopa Q
62 | SNVT_time_f NvoTimeErr4Energy |c (Terr4Q) Bpemst owum6ku 4-ro Tuna uHterpaTopa Q
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typedef struct {
unsigned bit0
unsigned bitl
unsigned bit2
unsigned bit3
unsigned bit4
unsigned bit5
unsigned bit6
unsigned bit7
unsigned bit8
unsigned bit9
unsigned bit10
unsigned bit11
unsigned bit12
unsigned bit13
unsigned bit14
unsigned bit15
unsigned bit16

unsigned bit63
} SNVT_state_64;

Ipunoorcenue 6-1 Macka cocmosnus annapamuvix cpeocme MKTC

PRreERRRRRRPRPRPRRRRRR

11

/I Owmnbka CRC LUTaTHOM Mporpammbl ocHoBHoro MK MI
/l Owmbka RAM ocHoBHoro MK MI

// Owmnbka CRC 3arpy3umka ocHoBHoro MK MI

/I PesepB

/| PesepB

I/l Pe3epB

/| PesepB

/| PesepB

/I CocT. nepekntoyaTens noBepuTens: 0-Bkn, 1-BbIKN
/I CocT. nepeksn. MOHTaXHOM opraHusaumm: 0-Bkn, 1-BbIKN
Il Coct. aBepu1 (Cb MKTC): 1 - oTkpbITa, 0 - 3aKkpbiTa

Il CocT. ABepU2 (komHaThl): 1 - OTKpbITA, 0 - 3aKpbITa

Il CocT. nuTaHua 1-ro kaHana: 0 - HopMma, 1 - neperpy3ska
Il CocT. nuTaHuA 2-ro kaHana: 0 - HopMa, 1 - neperpyska
/I 3anpoc RS232 B rHe3ne Cb: 0 - HeT, 1 - ecTb

/| Pe3epB

/| PesepB

/| PesepB

HDLUlOcheHue 6-2 Bo3mosicHbie 3HaYeHUs. K0Od COCHOSIHUSL NPpUHAmMoO2o napamempa

3HauveHus, yCTaHaBniMBaemMmblie B UaMepuTesibHOM Moayne:

0 — 6e3 owno6Ku;

1 — MeHblLe AONYCTUMOro MMHUMYMA;

2 — 6onblue AONYCTUMOro MaKCMMyMa;

3 — BbIX0of 3a AONyck npu peBepce (Tonbko ansa GV);

4 — 3aWkKan U3mMepuTeNbLHOro CUrHana;

5 — nycTas Tpyba (Tonbko ans GV);

6 — 3awkKan onopHOro KaHana;

7 — curHan onopHoro KaHana MeHblle MUHUManbHOrO;

8 — nepekoc B ONOPHOM KaHane;

255 — oTCyTCTBYT AaHHbIe (He NOAKIOYEH/He HaCTPOEH KaHan)

3HayeHus, ycTaHaBnuBaeMble B cuctemHom 6noke MKTC:

14 — nporpaMmmupyemMoe 3HauyeHue;

15 — oTcyTCTBME AaHHBbIX (KaHamn He HaCTPOEH);

16 — owmbka cBa3m ¢ UM (owmbka U3m. kaHana);

17 — oTcyrcTBUME cBA3U ¢ UM;

18 — owmbka npu nepepaye B UM;

19 — owm6ka npm npueme ns UM;

33— owmbka W < 0;

34 — owmbka dt < min;

49 — BbIxopA, 3a AMana3oH KaHana AaBrneHust;

50 — BbIXOA 3a AManas3oH KaHana TemnepaTypbl;

51 — BbIXOA 3a AMana3oH KaHana pacxopaa;

52 — oTKa3 kaHana AaBneHus;

53 — oTKa3 KaHana TemnepaTypbl;

54 — oTKa3 KkaHana pacxoaa;

Ipunoocenue 6-3 Macka cocmosanus unmezpamopos

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

unsigned bit0
unsigned bitl
unsigned bit2
unsigned bit3
unsigned bit4
unsigned bit5
unsigned bit6
unsigned bit7
unsigned bit8
unsigned bit9
unsigned bitl0
unsigned bitll
unsigned bitl2
unsigned bitl3
unsigned bitl4
unsigned bitl5
} SNVT_state;

PRk RRRRRR

I/l rpynna owmnbku BbluucneHus Q

I/l rpynna owmnbku BblYucneHus Q

Il cocTosiHMe cyeTa uHTerpaTopa Q
Il Pe3epB

Il Pe3epB

Il cocTosiHMe cyeTa uHTerpaTopa M3
Il cocTtosiHMe cyeTa uHTerpaTopa M2
Il cocTtosiHMe cyeTa uHTerpaTopa M1
I/l PezepB

Il Pe3epB

Il Pe3epB

I/l PezepB

/| Pe3epB

/| Pe3epB

I/l Pe3eps

/| Pe3epB

Fpynna owun6km Bbluucnenus Q (bit6-bit7):
1 - BbIXOA 3a ANana3oH KaHana pacxopa;
2 - BbIXOpA, 3a Avana3oH KaHana TeMnepaTypbl Uy AaBneHns;
3 - owmbka W < 0 unu owmbka dt < min
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7. PykoBOACTBO MO IKCIIyaTalUM IU1aThl TOKOBbIX BbIx010B MKTC (II'TB)

7.1. Ha3zHaueHHe IIATHI TOKOBBIX BHIX0/10B

[Tnata TokoBbIx BeIx00B (IITB) siBasiercs mmaroi pacmupenus (I1P) remmocuerunka MKTC. Ona
npeaHa3HayeHa Jisg BBIJAYM BHEIIHEMY IOTPEOUTENI0 OT OJHOTO JO YEeThIPeX 3HAYCHUU TEKYIHX
u3MepsieMbIx napametrpoB TeriocuétTunka MKTC B BUae CTaHIApTHBIX CUTHAJIOB TOKOBBIX BBIXOJOB C
muamnaszonamu 0-5, 0-20 wiu 4-20 MA.

[InaTa Beimyckaetcs B derbipex Moaubukamusax: [ITB-1, [ITB-2, IITB-3 u IITB-4. [ludpa B ee
Ha3BaHUU YKa3blBA€T MAKCHUMAJIbHOE KOJIMYECTBO TOKOBBIX BBIXOJHBIX CUTHAJIOB BBIpAOATHIBAEMBIX
IJIaTOM.

7.2. YceranoBka [ITB B cucremustii 0,10k MKTC

ITepen ucnonb3oBanueM [ITB BHuMarenbHO ocmotpute ee. [lmarta He MOJDKHA MMETh BUIUMBIX
MEXaHUYECKUX TTOBPEKICHUH.
« BoIkIouute nurtanue Cb MKTC;

« otkpoite asepy Cb MKTC;

o 3aBenuTe Kabenmu OT BHEIIHUX YCTPOMCTB BHYTpb ocHOBHOro 00ka MKTC uepe3 repMoBBOABI B
HHYKHEH YaCTH OCHOBHOTO OJIOKA;

« MOJKIIOYUTE KaOesl BXOJIOB BHEIIHUX YCTPOWCTB K TOKOBBIM BBIXOJIaM Ha KIEMMHBIX Onokax X1
u X2 mnatet [1TB (cm. Pucynok 7.1);

o ycranoBute [ITB B mo6oit cBobomnblii cior XS1-XS6 na marepunckoit mmare Cb MKTC,

YUYUTBIBAA PACIIOJIOKCHUEC HAIIPABJIAKOMICTO KJIKOYa HA KpPpAa€BOM pPa3bCeMC IJIAThI (CM. PI/ICYHOK
1.1);

« 3aduxcupyiite IITB B xopnyce Cb MKTC oanum BuHTOM M3X6, BXOIANIUM B KOMIUIEKT
MOCTaBKH IJIAThI;

« 3akpoite neepry Cb MKTC;
« Briarounte nutanue Cb MKTC.
e HACTpONTE mapameTpbl pabOThl HEOOXOIUMBIX TOKOBBIX BBIXOJIOB.

Pucynox 7.1. KoHTaKTBI OAKIIOYEHUSI TOKOBBIX BBIX010B Ha [1TB.

Ilocne Bkmtouenuss Cb MKTC B MeHI0O TemiocyeTduka JOKEH MOSBUTHCS MYHKT «TOKOBBIE
BBIXO/bI». [[71s1 mepexonia K JaHHOMY MYHKTY MEHIO HEOOXOMMO, HaXO/1ACh B HAYaJIbHOM ITYHKTE MEHIO
MKTC, Tpu pa3a HaxaTh KIaBUIIy “cTpenka BieBo” (manee #). HacTpoiiky MOXKHO OCYIIECTBIATh Kak
4yepe3 MEHIO TeIJIOCUYeTUrKa, TaK U ¢ moMoirsio mporpammbel MKTS_EC_config.exe.

7.3. Moakaouenue BHeIIHUX KaoeJeii Kk BeixogaMm II'TB

Cxema MOJKIIIOYEHHUS Harpy3Ku K JJI000MY M3 TOKOBBIX BBIXOOB, pH padote [ITB co BcTpoeHHBIM
HMCTOYHHMKOM nuTanus (+24 B), mokaszana Ha pucynke 7.2. CxeMa MOAKIIOYCHHUST HATPY3KH K JTIO00MY U3
TOKOBBIX BBIXOJOB, IMPpU pa60Te C JOIIOJHUTCIBHBIM MCTOYHUKOM IHUTAHUA, MMOKa3aHa Ha PUCYHKC 73
[Tpu >TOM HampspDKEHHWE MUTaHUST TOKOBOH 1eTH OyZeT paBHO CyMMe HAaNPsDKCHH MUTAaHUS BHYTPEHHETO
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ucrounrka (+24 B) © [ONOJHUTENHLHOrO MCTOYHMKA. DTa CyMMa HE JOJDKHA mpeBbimarh 36 B.
[Tonkmouenue (Pucynok 7.3) mpumensiercs npu OONbIINMX JUIMHAX JUHUM TOKOBOTO CHTHANA WIH MpU
0OJIBIIIOM 3HAYEHUHU COMPOTUBIICHUS HArPY3KH UCIIOJIHUTEIILHOTO YCTPOUCTBA.

UcnonHutenbHoe
npnTe YCTPOMCTBO
RHarp
+Unur &
| BoixN &

Pucynok 7.2 IMoaxiroueHre UCTIOTHUTEILHOTO YCTPOMCTBA K TOKOBOMY BEIXOY.

UsHeuwH UcnonHutenbHoe
NP NTB 0..12B YCTPOMCTBO
- +
|_I |_| RHarp
+Unut &

| BeixN &}

Pucynoxk 7.3 IogxiroueHue HCIOTHUTEIBHOTO YCTPOHCTBA K TOKOBOMY BBIXOJY C HCITOJIb30BaHUEM
JOTIOJIHUTEIBHOIO BHEITHETO UCTOYHHUKA ITUTAHUS.

7.4. Paoora ¢ menro I1TB

[Tpunuunst padotsl ¢ MmeHto MKTC u HaBuranus mo MeHro moApoOHO omucaHbl B 1.9 yactu |
«PykoBoactBa no skcruryatanuu temiocuerynka MKTCy». Bee nactpoiiku IITB ocymectBisitores u3

MeHI0 «TokoBble BbIX.>». CxeMa MEHI0 HAacTpoMKH IuiaThl TOKOBBIX BbIX0J0B MKTC mnpuBenena Ha
pucyske 7.4.

1lllpocMOoTP apxXMBOB>
HacTpoiika Cwmi.BHX>
CaN: ToxoBmle BHX.>

«Enter»

«Esc» I

TOKOBEHIA BHIXOX : 1 TOKOBHII BEHIXOQX : 2 TOKOBHII BEIXOQX : 3 TOKOBHII BHIXOQX : 4
_Jfnan.Iemx, MA: d-dd _fnan.Iemx, MA: d-dd _fnan.Iemx, MA: d-dd _Jfnan.Iemx, MA: d-dd

IBrx ommbkyu, MA: ee IBrx ommbkM, MA: ee IBrx oumbkyu, MA: ee IBpix oumbkmM, MA: ee

Homep VYVY: y Homep VYVY: y Homep VYVY: y Homep VYVY: y

NapameTp: ccc ppppp (€| IHapamerp: ccc ppppp (€ HNapamerp: ccc ppppp [€ | IapamMeTp: ccc PpPpPPP

eg;i ccc npm d MA:DXXXXX ccc npm d MA:DXXXXX ccc npm d MA:XXXXX ccc npm d MA:XXXXX z;;a

ccc npu dd MA:yyyyy ccc npu dd MA:yyyyy ccc npu dd MA:yyyyy ccc npu dd MA:yyyyy

Tekyumee BHaAYEHMEe: Tekymee BHaYeHME: Tekymee BHaYeHMe: Tekymee BHaYeHMue:

ccc mumMmMm: zz.zZzZ MA ccc mmmMmMm: zz.zzZ MA ccc mmmmMm: zz.zzZ MA ccc mmmmMm: zz.zzZ MA

Pucynok 7.4 Cxema MeH0 TOKOBBIX BbIxo70B MKTC
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7.4.1. TIlepexon k myHKTY MeHI0 «ToOKOBBIE BBIXOABI>)

Jlia mepexoia K JaHHOMY MYHKTY MEHIO HEOOXOJMMO, HAaXOJSICh B HA4YaJbHOM ITYHKTE MEHIO
MKTC, tpu paza Hakarth Ha kiaumy #. Ha Jucriee MOSBUTCS MEHIO, HAYMHAIONMIEECS C ITyHKTA
«IIpocMoTp apxuBOB>». 3aTeM HakaThb Ha KiaBuiy “Crpenka BHM3” (nasee ) 10 mepexona Kypcopa
(HM)KHEro mojuepka B IEPBOM MO3MLMU CTPOKU) K NMYHKTY «TokoBble BbIX.>». [[sl BXoja B MEHIO
HAaCTPOWKHM TOKOBBIX BBIXOJIOB Ha)KaTh Ha KiaBuily “Enter”, mocie 4ero JOKHO MOSIBUTBCA MEHIO
HACTPOMKHU IEPBOr0 TOKOBOI'O BbIX0/1a (HapUMep):

TOKOBEHIM BHIXOT : 1
_JAnman.Iemx, MA: 4-20
IBrix oumbkm, MA: O
| Homep VYV:

7.4.2. Hasuranusa no meuro IITB

MeHio mnpexctaBiseT coboil HaboOp CTOJIOLIOB MapaMeTpoOB HACTPOMKUM TOKOBBIX BBIXO/OB.
Kaxnprii cronber; COOTBETCTBYET OAHOMY TOKOBOMY BBIXOAy. llepexitoueHne Mexay CToj0namu
HACTPOEK TOKOBBIX BEIXOZIOB POM3BOAMTCS HaxkaTHeM Ha knapumu § u ¥, TIpu 3ToM B BepXHeii cTpoke
MEHIO 0TOOpaKkaeTcss HOMEP TOKOBOI'O BBIXOJA, KOTOPOMY COOTBETCTBYET cTos10el. C MOMOIIBIO KJIaBULI
¥ ;i ® ppibepuTe HYXKHBIH MapaMeTp HACTPauBaEMOIr0 TOKOBOTO BbIxoja. IIpu 3TOM CTpOoKH cTojOIa
napaMeTpoB OyAyT MPOJBUTATHCS B HUKHEM «OKHE» JUCILIEs, COCTOSIEM U3 TPEX CTPOK, a 3arojIOBOK C
HOMEPOM HacTpauBaeMOro TOKOBOI'O BbIXO/a OyJeT ocTaBaThCsi B BepxHel cTpoke. CTpenku B NepBOii
MO3ULUM BTOPOM M YETBEPTOM CTPOK IJUCIUIES YKa3blBalOT HA BO3MOJYKHOCTH JIBMJKEHHUS B YKa3aHHOM
HaIIpaBJICHUU K HEBUJIVMMBIM B OKHE CTPOKaM HAcTpOMKH. IIOJMHBIN cOCTaB CTPOK HACTPOMKU OJHOTO
TOKOBOI'O BBIX0J1a CIICAYIOILIMA:

TOKOBHII BHIXOQ: X
_Jfmnan.Isemx, MA: d-dd
IBnx ouwmbkm, MA: ee
Homep VYVY: y
I[lapameTp: ccc PPPPP
ccc npm d MA:XXXXX
ccc npu dd MA:yyyyy
Tekylee BHaUYeHHME:
CCC mmmmm: zz.zz MA

Pucynok 7.5 MeHnro HacTpoiiku ogHoro TokoBoro Beixoga MKTC

X — HOMEp HacTpauBaeMoOro TOKOBOI'O BbIX01a, X = 1...4

d-dd - namamazon paboThl TOKOBOTO BbIX0/a,0-5, 0-20 i 4-20 MA.

ee — TOK BbIJJaBaeMblii IIpH OMMOKEe U3MEPEHUH 3aJaHHOTO NapameTpa, ee = 0, 6, 24 MA
y — HoMmep YV u3 Kotoporo Oepetcst usmepseMsblil mapameTp A BeiBoja: y = 1.4

CCC  — Ha3BaHHe IapaMeTpa, JJIs BbIBOJIa B TOKOBOM BHUJIE BEIOMPAETCS U3 CITUCKA!

Gvl, Gv2, Gv3, t1, t2, t3, P1, P2, P3, txB, PxB, Gm1, Gm2, Gm3, W, ta, Pa

pa3MepHOCTh BEIOPAHHOTO JJIs BEIBOJIA TTapaMeTpa

ppppp = M3/4, °C, ata, 1T/4..... ['k1/9

XXXXX — 3Ha4eHHe BHIOPAHHOTO MapaMmeTpa CCC MpU HIDKHEM Tpefene Auama3oHa TOKOBOTO BBIXOJA:

PPPPP

d MA

YYYYY — 3HadeH#e BHIOpaHHOTO MapaMeTpa ccc MPHU BEPXHEM Mpejelie [uana3oHa TOKOBOTO BBIXOA:
dd mA

WUWUY — WHAMKAIWS TeKYIIeTo 3HAaYeHUs BHIOPAHHOTO U3MEPSEMOTo mapameTpa CCC.

Z7.7Z — WHAUKAIWA 3HAYEHHUS BBIBOAUMOIO TOKA IS U3MEPSIEMOr0 mapaMeTpa CCC ,

COOTBETCTBYIOILIEIO TEKYIIIMM HACTPOHKAM.
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7.4.3. Hacrtpoiika napaMeTpoB TOKOBOro Bbixoaa u3 meHio IITB.

Ilepen HacTpoiikoil mapamMeTpoB yCTaHOBHTE Ha Iulate mnepeMbluky XPI1, pa3zpemaroniyro
COXpaHEHHE HAaCTPOEK B dHepronezasucumyto namsaTh [1TB (cM. Pucynok 7.6, ykazaHno ctpenkoi).

e X1
1 @YY Pee
— o
SLILE
[ e —
= X s X = X = X
C o C o C o C DO
D /M DM oD /MDA
| ] T Rl | R |
[ﬁ DAT >|<i1|
O —

N
O
@,

W

Pucynok 7.6 PacnonoskeHre nepeMbIuky pa3pelieHus coxpanenus Hactpoek [1TB.

Haxomsce B cTOn0Ile MEHIO TOKOBOTO BBIXOJA, HACTPOWTE Ui HETO PEXKHUMBI pPadOTHI H
napaMeTpsl JJIs IiepecueTa U3MepsieMoll BeTMUKHBI B BEIXOIHOU TOK. [lepemenienne kypcopa o cTpokam
OCYIIECTBIISETCS HAXKATHEM Ha KiaBuil * u ™, Bxom B peKHM PEIaKTHPOBAHUS MapameTpa TeKyIIei
CTPOKH OCYIIECTBIISIETCS HaskaTheM Ha kiaBuiry "Enter. Beixo U3 pexxrMa peakTUpOBaHUs apameTpa
TEKYIIEeH CTPOKH C COXPAaHECHUEM BBEJIEHHOT'O 3HAYCHHSI OCYIIECTBIISIETCS HaXKaTheM Ha kiaBuiry "Enter".
Bbixon 3 pexxnmMa pelakTUpOBaHMS MapaMeTpa TEeKYyIeH cTpoku 0e3 cOXpaHEeHUs! BBEACHHOTO 3HAUCHMS
OCYIIIECTBIISIETCS Ha’KaTueM Ha kiaBuiny "Esc" (ocTtaercs 3HaueHHe, KOTOpoe ObLIIO 1O PEIaKTUPOBAHMUS).

1. B myskre MeHio " Ouan.Iemx, MA:", ¢ TIOMOIIBIO KiaBuil * u ™ ppibepure HEOOXOIMMBIiA

JMara3oH paboThl TOKOBOTO Beixoaa: “0-5, “0-20” umm “4-20” MA.
Hanpuwmep, " Iman. IBnix, 4-20MA:".

2. B nynkre MeHIO " IBBIXx oumBxm, MA:'", C MOMOIIBIO KiaBuil ™ y ™ BpiOepuTe 3HAYCHUE TOKA
14 5
(“0”, “6” umm “24” MA), KOTOpbI OyAeT BBIAABAThCA B CiIy4ae OMIMOKM M3MEpPEHHs] BEITMYUHBI
(BBEIEHHOM B 1. 4) WJIM BBIXOJIE 32 IMaIa30H (BBEICHHBIN B I1. 5 U 6).

Hanpumep, " IBsix omm6xm, MA: 24MA".

3. B nyHKTe MeHIO " HoMep VYVY:", ¢ MOMOIIbI0 IMUGPOBBIX KIABHII BBEIUTE HOMEP OJHOTO W3
3aJIaHHBIX B TEIUIOCUETYHKE Yy3JI0B ydera (oT 1 mo 4), mis kotoporo jnanee OyneT BuIOpaH
U3MEpSEMBI TapaMeTp s IpeoOpa3oBaHUs B TOK.

Hanpumep " HomMep VVY: 1"

4. B nynkre MeHo " [lapaMeTp : ", ¢ IOMOIIBIO KIaBuil * 1 ™ BriOepuTe H3MEPSAEMBIN MapaMeTp s
BeiBoAa (Gvl, Gv2, Gv3, tl, t2, t3, P1, P2, P3, txB, PxB, GmI1, Gm2, Gm3, W, ta, Pa). Pazmepnocts
U3MEPSIEMOT0 MapaMeTpa UHAUIUPYETCS aBTOMAaTUUECKH CIIPaBa OT €ro UMEHH.

Hanpumep " llapaMeTp: Gvl m>/4"
5. B nynkre meHio " ccc mpu d MA:" (rme CCC — BBEIECHHOE B 1. 4 UMs mapaMeTpa, a d — HIKHUH

mpeen BBEJSCHHOrO B M. | Juama3oHa BBIXOIHOTO TOKA), ¢ MOMOINBIO ITUGPOBHIX KIABHII BBEAHUTE
3Ha4YeHHe Mapamerpa CCC, KOTOPOMY COOTBETCTBYET HMKHHM Mpe/ies Iuana3oHa BbIXOIHOTO TOKA.
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Hanpumep " Gvl mpm 4 MA:0.000", 5T0o o3Hauaer, uyro npu pacxoae 0 M°/d4 BBIXOIHON TOK
Oyner paBeH 4 MA.

6. B nynkre mcHIO " ccc npm dd MA:" (rae CCC — BBeAeHHOE B 1. 4 uMs napamerpa, a dd — BepxHwuii
mpejien BBEJECHHOro B M. 1 Juama3oHa BBIXOJHOTO TOKa), ¢ MOMOIIbIO MU(GPOBBIX KIABUII BBEIUTE
3Ha4YEHME MapaMerpa CCC, KOTOPOMY COOTBETCTBYET BEPXHMU MPEEN IUANAa30HA BBIXOAHOIO TOKA.

Hampumep " Gvl nmpm 20 MA:40.00", 310 03Hauvaer, yTo npu pacxone 40 M>/4 BBIXOJHOIT TOK
oyner 20 MA.

[Tpu paBWIILHO BBEJCHHBIX HACTPOHKAX U HOPMATHHO H3MEPSIEMOM B ATOT MOMEHT MapaMeTpe B
HIDKHEH CTpOKe MEHI0 OyJeT OTOOpakaThCs 3HAYCHHWE IapamMeTpa W COOTBETCTBYIOUIMA €My TOK.
Hanpumep "Gvl 32.50: 17.00 MA:".

I[JISI OCTAJIbHBIX HUCIIOJIb3YCMBbIX TOKOBBIX BBIXOJOB ITOBTOPHUTEC BCC BLINICYKA3aHHBIC HeﬁCTBHH 1o
nux HaCTpOﬁKe nepexoasa B COOTBETCTBYHOIIUC UM CTOJ'I6I_ILI C IIOMOIIIBIO Ha KJIaBUIIT ‘ HIIn ’

st coxpaHeHHsI BcCeX BBeIE€HHBIX HACTpPoeK B JHeprone3aBucumoii mnamsitu IITB
Heo0xoaumMo BbIiTH 13 MeHI0 [ITB B MeHI0 TeruiocueTunka, HaxkaB kiaBuiry "Esc" HECKOJIBKO pa3 a0
MOSIBJIEHUSI OKHA MEHIO TeIUIOCYETUYHKA, HAUMHAOUIErocs ¢ NyHKTa «IIpocMoTp apXuBOB>».

[Tocne oxoH4aHHsS HACTPOMKHU mMapameTpoB cHUMHUTE mnepeMbluky XP1 (cm. Pucynok 7.6) mis
MPEIOTBPAIICHIS U3MCHEHUS HACTPOCK BO BpeMs dKCIUTyaTallH (MOXHO OCTaBUTh IEPEMBIUKY HAJICTOU
Ha OJIMH U3 IITHIPHKOB).

7.4.4. Hacrtpoiika napaMeTpoOB TOKOBOI'0 BbIX0/1a C IOMOIIbI0 KOMIIBIOTEPA.

Hacrpoiika mapameTrpoB ocyinectBisercst ¢ momoriinpio nporpammel MKTC_EC_config.exe u
pabotaet ¢ nr06siMu Bepcusimu [10 MKTC.

Jliis HacTpOMKHU MapaMeTpoB IUIAThl TOKOBBIX BBIXO/I0B C KOMIIBIOTEpA HEOOXOIUMO:

e noakIounuTh cucteMHbIN 010k MKTC k koMIblOTEpY Uepe3 HYJIb-MOJAEMHBIN Kabenb

e YyCTAaHOBUTh Ha TIulate TmepeMbruky XP1, paspemaronryto coxpaHeHHE HAcTpOEK B

JHEproHe3aBUCUMYHO naMaATs [1TB

ITpu nepBoM 3armycke NporpaMmbl HEOOXOIUMO HACTPOUTH MapaMeTPhl CBSI3U ¢ CUCTEMHBIM

6s10koM (Hactpouts COM nopt). Jlist 3TOr0 B MEHI0 porpaMmel BeIOpaTh «IlapameTpsl cBSI3U»:

-0 =
i HacTpofka nnarkl TOKOBLIX BLIXON0B

Meperectyte
X 3akporb Al+F4

MNapateTprl cEASH

About METC_EC. config...

| —

[TosiBUTCSI OKHO HACTPOEK:

HacTpoiki napameTpos cEASH |

|1152DD 'I

¢ Cepeep: [LOCALMACHINE ~[[comt -]
[comr  -J[mszz: -
Cancel | 0k I

[To ymomyanuto nporpamma HacTpoeHa Ha paboty o noptry COMI1 Ha ckopoctu 115200 x6uT.

Cnenatp HacTpoWkH, HaxaTh “OK”.

Ecnn Bce monakiO4eHHs clenaHbl MPaBUIbHO, TO IporpamMma cpa3y CYMTAaeT U OTOOpas3uT
HACTPOMKHU U3 IUIAThl TOKOBBIX BBIXO/I0B.
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x4
Mnara TokoBels BbFonos ME 1 Onepaumm
Tp—— 3arpysute U3 dalina

HanazoH |6, md: |4 -20 -I

|Erbd OLMEEM, 24 -

h JanucaTe B NNaTy
Horaep H4: I'I "I

TEKHLL[ME—' SFHAYEHHMA NO K.AHAN3M

h CHMTaTE M3 NAETE

TOKOBLIA BEIDA; |1 'I H CoxpaHiTe & paiin |

Maparery: Gl -
Gvl=40.00: 1=20.00 b
[a0
B Tt sey Gv2=16.00: =912 mb

Gyl npw 20 rd, |4D-EI Gvl1=32.00: 1=14.24 mt
Gv2=25.00: 1=12.00 b

Mo YrADASHIAKD 40A TEKYLWero Bekoga |

Mo YMOAY3HMID 003 BECEX EbIX0106 | Brison

14:4%47  HalldeHa nnaTa TOKOER!X BEFOLOE M 1 |
=l
[LOCALMACHINE (1] [23% /1 @[S: 752 /R: 1176 [MKTC Net [w.07.30

Pucynox 7.7 Bun okna nporpammel MKTS_EC_config.exe.

B okne “Tekymue 3HaueHus MO KaHaiaM~ OyAyT €KECEeKyHIHO OOHOBISITHCS 3HAYCHHS IO
HAaCTPOEHHBIM KaHaJlaM TEIUIOCYETYMKA U COOTBETCTBYIOIIME UM 3HaueHHs TOKOB I1TB.

|1 30322 Dumbka METC He Hafiaen, |

=l
[LOCAL MACHINE (1) [0% /1 @iM[S: 56/ F 0 [METE he Haraen |

Ecnn nmonkimrodeHre KOMIBIOTEPAa ¢ CHUCTEMHBIM OJOKOM BBIMOJHEHO HEMPaBUIBHO, TO B OKHE
nosiButcst coodienue “Ommoka: MKTC ne Haiinen™:

CooOmenne “OmmOKa: miaaTa TOKOBBIX BBIXOJIOB HE HaljeHa” MOSBUTCA B TOM cily4yae, €Clld
CBSI3b KOMIIBIOTEpA C CUCTEMHBIM OJIOKOM HOpMallbHasi, HO IJIaTa TOKOBBIX BBIXOJIOB HE MOKIIOUEHA UIIH

He pabortaer. [Ipu >ToM mHbOpPMaIUS O CUCTEMHOM OJIOKE OTOOpa)KaeTcsi BHU3Y, B CTPOKE COCTOSTHUS:
“MKTC: Nel13 v02.34”.

14:2233  Dwwbka NNaTa TOKOERX ERIRON0E HE HaldeHa, 2l

=
[LOCALMACHINE (1] [0% 71 @iM[5: 344 /R: 286 [METE: N1 [+.01.30

Hactpoiika mapameTpos:

1. BriGepute B BepXHel cTpoke HOMEP HEOOX0IMMOTO TOKOBOT'O BBIXO/1A.
2. BriOepure pexuMbl pabOTHI TOKOBOTO BBIXOJA, HaXKMMash Ha CTPEIKH BBINAJAIONINX CTPOK
(aHanmormyHo myHKTaM 1...4 pa3znena 7.4.3).
BBeaute HEOOX0MMMBIN AUana3oH mpeodpa3oBaHus (aHAIOTHYHO MMyHKTaM 5 u 6 pasaena 7.4.3).
HaxxmuTte kHONKY «3amucaTh B IUIaTy» B OKHE HpPOTrpaMMbl. 3aluCh OCYLIECTBISETCA Ui BCEX
TOKOBBIX BBIXOJIOB, T.€. MOXKHO CHa4ajla HACTPOHTD BCE BBHIXO/BI, & TIOTOM OJIUH pa3 3aIucaTh.

[Tpu npaBUIIbHO BBEIEHHBIX HACTPOIKAX U HOPMAJIBHO U3MEPSEMOM B 3TOT MOMEHT TapameTpe B
okHe «Tekymue 3HaueHus 0 KaHajgaM» OyzeT 0ToOpaXkaTbCs 3HAUCHHUE NTapaMeTpa U COOTBETCTBYIOLIHI
€My TOK JJI1 HACTPOEHHOI 0 TOKoBOro Bbixoaa. Hanpumep, " Gv1=32.50: [=17.00 MA".

P w

[Tocne okoHYaHUS HACTPOWKM MapaMeTpoB cHUMHTE nepeMbluky XP1 (cMm. Pucynok 7.6) mms
NPEOTBPALICHNS U3MEHEHNSI HACTPOEK BO BPEMsI SKCILTyaTally.
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8. PykoBoacTBo no 3xcniayarauuu miarst GSM mogema IICM-300

8.1. Ha3nauyenmue

[Inata GSM wmonmema IICM-300 mnpemHazHaueHa it oOecriedeHHs] OECIPOBOAHOM CBSI3M C
tertocyerynkoM MKTC, HaxoasmmMcs: B 30HE TIOKPBITUSI KaKOM-THOO CeTH COTOBOW CBSI3M CTaHIapTa
GSM. Takoii crioco6 cBs3u ¢ ynaneHHbIM TertocueTunkoM MKTC mo3BoisieT opraHn3oBaTh HACTPONKY
€ro IMapaMmeTpoB, KOHTPOJIb €ro0 COCTOSIHWSI W CYHMTHIBAHHUE AaPXUBHBIX JIaHHBIX TEIUIOydYeTa C
MUHUMAaJIbHBIMU HAKJIaJHBIMU PACXO/IaMHU.

[Tnara GSM mozmema IICM-300 umsrorosnena nHa 6aze GSM-moxynsa SIM300Z wnmu SIM900B.
[Toapo6Hoe ommcanue GSM-moayns SIM300Z unu SIM900B u ero xapakTepuCTHK MOKHO HAWTH Ha
BeO-caliTe MPOU3BOAMUTEIS STOrO MOTYJIs: WWW.SIm.com.

st ucnonp3oBanus mwiatel GSM mMoznema HeoOXx0oaMMO JTOoNOJIHUTENBbHO TpruobOpectu  SIM-kapty
coroBoro omeparopa cranaapra GSM ¢ TapupHBIM MIaHOM, TOIAEPKUBAIOINIMM YCIYTy Tepeaayu
JIAHHBIX Yepe3 MojeMHoe coeauHeHue - npotokoid CSD w\wimm mpotokon GPRS, ecnu mianupyercs
oOMEH HaHHBIMH 4Yepe3 ceTb MHTepHeT (BO3MOXXHO, MOTpeOyeTcs MHOIKIIOYUTH STH YCIYTH Iepen
HavyayioM ucnoiab3oBanus SIM-kaptel B mimare GSM mozaema). Ilepen ucnons3oBanuem SIM-kapTel B
[ICM-300 uHeobxomumo oTkItouuTh Ha Hedl PIN-komx. JIjis 3TOro MOXKHO BOCIOJB30BATHCS OOBIYHBIM
COTOBBIM TeJIE(POHOM.

8.2. CocraB komiuiexTa mocrasku [ICM-300

B cocras kommiekra nocraBku miaTel [ICM-300 BXoasT ciaenyromye KOMIOHEHTHI:

- miata Ha 6aze GSM-moayns SIM300Z wnu SIM900B,;

- aHTCHHBI MEPEXOIHUK JUTs oaKIroueHus BHemHe GSM-anternsl k GSM-momymio;
- BaemHsss GSM-aHTeHHa;

- suaT M3X6;

8.3. Ycranoska IICM-300 B cucremusblii 0,10k MKTC

Hepezl ncnonbs3oBanueM IICM-300 BHHMATEIHHO OCMOTpPUTE €¢C. IInara He JO0JKHa HMCTb
BUIUMBIX MEXaHHYCCKHUX HOBpe}KI[eHI/II\/’I.

[Tepen ycranoskoit [ICM-300 B cuctemusiit 610k (Cb) MKTC BbimoiHuTE Clieayromue JeHCTBHS:

- orximounte PIN-kox Ha SIM-xapre, kotopast Oyner mcmnomnb3oBatbess B [ICM-300. st aToro
MOYKHO BOCITIOJIb30BaThCsl OOBIYHBIM COTOBBIM T€JIE(HOHOM.

- TpoBephTe, MojAepkuBaeT yu Tapudubli mian SIM-kapTel yciyry mepenadydm IaHHBIX uepes
MoJeMHOe coeanHenue. Ecnu takas ycimyra TpeOyeT npeaBapUTeIbHOro MOIKIOYEHNUs, TOIKITIOUUTE e
(uepe3 aOOHEHTCKYIO CITyK0y orepaTopa COTOBOMU CBsi3u uiau MHTEpHET);

- ycranoBute SIM-kapTy B mpeHa3HaueHHbIH U1 Hee aepxarens Ha [ICM-300;

- noakiounTe aHTeHHbId mnepexomgHuk K [ICM-300 depe3 COOTBETCTBYIOIIMH pa3beM,
pacroiokeHHbIH ¢ 00paTHo cTopoHbl GSM-MOTy1s1, YyCTaHOBIIEHHOTO Ha IUIaTe;

- BCTaBbTE pe3b00BOIl pazbem BHemrHeW GSM-aHTEHHBI Yepe3 repMOBBOJI, PACIIONOKEHHBIA Ha
HwkHel crenke Cb MKTC, Takum o0pa3zom, yToObl pe3p00BON pa3zbeM OKazajics BHYTPH CHCTEMHOTO
0J10Ka.

[Inata GSM wmonema IICM-300 ycrtanaBnuBaercs B Jr000d cBoOOAHBIN cimoT XS1-XS6
MaTepUuHCKO# miatel cucteMHoro 6ioka MKTC (cm. Pucynok 1.1).

Hns ycranoBku [ICM-300 B cuctemnsiit 610k MKTC BeInonHuTE chenyromue 1eiHCTBUS:

- Beikrounte mmranne Cb MKTC;

- otkpoiite asepuy Cb MKTC;

- ycranoBute [ICM-300 B mro60it cBoGomubiii ciot XS1-XS6 nma MII Cb MKTC, yuutsiBas
PacIoJI0KEHUE HAMPABIISAIOUIETO KIIF04Ya HA KPaeBOM pa3zbeMe ILJIaThl;

- 3apuxcupyiite [ICM-300 B kopnyce Cb MKTC BuaTOM M3X6, BXOASIIIMM B KOMITJIEKT ITOCTABKH
TUTATHI;
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- IPUKPYTUTE pe3b00BOI pa3beM BHemIHeW GSM-aHTEHHBI K COOTBETCTBYIOIIEMY pPe3b0OBOMY
pazbeMy aHTEHHOT'O IEPEXOTHUKA;

- PACIOJIOKHUTE TOTYYUBIIHMICS OOIMI KaOenh BHEIIHEW AaHTCHHBI W aHTEHHOTO MEPEeXOJHUKA
BHyTpr Kopnyca Cb MKTC Ttakum o00pazom, 4ToOBl METaUIMYECKHE YacTH Pe3bOOBOro pasbema,
coeuHsAoLIEro uX, He kacanuck kopiyca Cb MKTC, a takxke marepunckoil miatel Cb MKTC u npyrux
IJ1aT pacuupenus, ycranoBiieHHbIX B kopnyc Cb MKTC, n ux MeTajuinuecKkux 4acTeu;

- 3akpoiite asepuy Cb MKTC;

- Birounte nuranne Cb MKTC.

8.4. Nnpukauusa ¢pynkunonuposanus [ICM-300

Jnst uapukanuu  dyakuuonupoBanus [ICM-300 npegHasHaueHbl 3 yCTAaHOBIICGHHBIX Ha ILIaTe
cBeronuona: kpacHeri cBerogmon HL1, sxenterit cBerommon HL2 u 3enensiit cerommom HL3 (cm.
Pucynox 8.1). Muaukaiys B HOpMaJIbHOM PEKUME paOOThI BbIIE/ICHA Aajiee )KUPHBIM IPU(TOM.

Kpacupiit ceeronuon HL1 uHauuupyer cOCTOSHHE BBIMTOJHEHHS MPOTPaMMbl MHUKPOIIPOIIECCOPOM
DDI1 (cm. Pucynok 8.1). [locne BkitoueHust nutaHus KpacHblii cBetonuon HL1 ortoOpakaer mpoieccsl
MPOUCXOMSAIINE BO BpeMs CTapTa MNpPOrpaMMbl M 3aropaercs Ha BpeMsl MEpBOHAYAIBLHOIO OOMEHa
JaHHBIMU C MOJYJIEM MoOJieMa M JPYTMMH YCTAHOBJICHHBIMHU IUIaTaMH paciuupeHus. Bo Bpems mays
MEXIy 0OMeHaMH CBETOAMOJ racHeT. Ecim Bo Bpemst crapTa mporpaMmbl IPOM30UET cOOM, TO KpacHBIH
ceeroanon HL1 Oyner mocTOSIHHO TOpEeTh, €CIU CTApT 3aBEPIIMTCS YCHEIIHO, TO CBETOAMOJ] HAYHET
MUTATh CIEAYIOIIMM 00pazoM:

— 1pu HOpMaIbHOHM paboTe 1uatel KpacHbli cBeroanoa HL1 3aropaercs na 100 MmuimMcekyHna ¢

MepPUoOAOM 3 CEKYHABbI,

— 1pu oOMeHe naHHbIME 110 ceTH GSM (IpUHSAT BXOISAIINI 3BOHOK) KpacHbIi cBeToauox HL1 ropur

NMOCTOSIHHO U racHeT Ha 100 MULIHCEKYH/I C TEPUOAOM 3 CeKYH/IbI.

— 1pu oOMeHe MaHHBIMU C cepBepoM (Aucrerdyepckoi) mo mpotokony GPRS kpacHblii cBeToauon

HL1 roput nocrosinHo u racHer Ha 100 musiucexkyns ¢ nepuoaom 0,5 ceKyH/bI.

— 1npu orcyrctBuu obmeHa ¢ moxyineM monema SIM300 mmu SIM900 kpacHbrii cBerogmonm HL1
3aropaercs Ha 100 mussiucekyna ¢ nepuoaom 0,5 ceKyH/ABbI.

[Touck ceTu cOTOBOM CBSI3M HAYHETCS cpasy mnocie BkiIroueHuss GSM-monayns, Tpu 3TOM KENThII
ceeronuon HL2 (cm. PucyHok 8.1) Muraet mpuMepHO OJHH pa3 B CEKYHIY.

UYepes HekoTopoe Bpemsi, Tpedyromieecs GSM-Moayo /Ui MOMCKA U PETUCTPAIIUU B CETH COTOBOM
CBSI3M, YACTOTa MUTAHHA KeJATOoro ceeroamona HL2 ymenwsmmres, u o Oyjaer murath oauH pa3 B 3
CeKYH/bI. DTO CBUIETEILCTBYET O ToM, 4TO Tuiata GSM monema [ICM-300 ucnpaBHa u roToBa K padoTe.
Ecnmu mepuon mwuranust xenroro cerogumona HL2 ocrancs paBubiM 0,5 cexyHa, 3TO, Kak MpaBuUio,
CBUJIETENHLCTBYET O HEJJOCTATOUHOM CHUTHAJIe, HEUCTIPABHOCTH aHTEeHHBI Ui SIM-kapThl.

UYepes Heckonbko cexkyHA nocie BkiodeHus nutanuss Cb MKTC poJiken 3aroperbcsi M roperb
noctostHHO 3eenblii cBeroquon HL3 (cm. Pucynok 8.1), uro roBoput o BkmtoueHun GSM-momyns,
YCTaHOBJICHHOTO Ha Tuiate. B mporuBHOM ciywae miara GSM moaema IICM-300 nHeucnpaBHa u
HYKJIa€TCS B POBEPKE U COOTBETCTBYIOIIEM PEMOHTE.
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Pucynok 8.1 Buemnwuii Bun miatet GSM mMonema.

8.5. Pexxkumbl padorsl mogema IICM-300

Mogem IICM-300 MmokeT paboTaTh OJHOM U3 TPEX PEKUMOB:

1. O6bmen pnanHbiMH 1o mpoTokony CSD. B pgaHHOM pexume Juis CBS3M C  yAaNEHHBIM
terutocy€rayukoM mpu npomointy wiatel [ICM-300 tpedyercs TIK ¢ Baemunm GSM-monemom. O6MeH
JAHHBIMM MOJKET OCYLIECTBIATbCA MpPH IOMOIIM JOOOr0 MPOrpaMMHOIO KOMILIEKCa, KOTOPBIH
nojepxuBaeT npotokos ooMena MKTC. B s3Tom pexxrmMe BO3MOXKHO CUMTHIBAHWE apXUBHBIX JaHHBIX
terutoyuéra npu nomotu nporpammel MktsLoad (cum. myHkT 8.8).

Pexxum obmena mganHeiMu mo CSD BriIO4YeH Bcerna, Torga Kak OOMEH JaHHBIMHU 10 MPOTOKOIY
GPRS B pexumMe cepBepa WM KJIMEHTa MOXKET ObITh KaK BKJIIOUYEH, TaK BBIKIIOYEH.

2. Obmen nanubiME 110 IpoToK0ITy GPRS B pexxume cepBepa. B mannom pesxxnme mogem [1ICM-300
nojkirouaeTcs k cetu Murepuer npu nomomu texHoinorun GPRS u oxxumaeT noaximoueHus yaaaéHHOTO
knueHTa. [locie mNOAKITIOUEHUS MOXKET OCYIIECTBISATHCS OOMEH MJAaHHBIMH MpPU TMOMOUIM JIF0OO0TO
IPOTPaMMHOTO KOMILJIEKCA, KOTOPBIN mojaaepxkuBaeT nporokoi oomena MKTC mpu nmomoruu npotokosna
TCP/IP. 3aBepiiieHre COCIUHEHUS MPOU3BOIUTCSA HIIM YAAJIEHHBIM KJIHEHTOM, HJIH CAMHM MOJEMOM B
cllyyae OTCYTCTBHs 0OMEeHa JaHHBIMH B TEUEHHE 33JaHHOTO BPEMEHHU.

3. O6men nmamabiME TI0 TIpoTokoiry GPRS B pexnMe ynanéHHoro kiaumeHta. B maHHOM pexnme
mozneM [ICM-300 c¢ 3amaHHBIM NEPUOAOM MOAKIKOYAETCS K 3aJaHHOMY CEpBEepy M Iepenacr
UACHTU(PUKAIIMOHHYIO HHPOpMaIuIo (Kak MpaBuiio, 3To aapec cucremHoro 6goka MKTC) no npoTokoiy
MKTC. Ilocne 3TOro MOKeT OCYIIECTBIATHCA OOMEH JaHHBIMU IPU TOMOIIM JH000T0 MPOrpaMMHOTO
KOMIUIEKCa, KOTOpblil mopjaepxkuBaer mnporokosn odbmeHa MKTC mnpu momoum npotokona TCP/IP.
3aBeplIeHHE COEMHEHMS MPOU3BOAUTCS WIM yHANEHHBIM KIMEHTOM, WIM CaMHUM MOJEMOM B cliy4ae
OTCYTCTBHSI OOMEHa JaHHBIMU B TEYEHHE 3aJJaHHOTO BPEMEHHU.

8.6. Hactpoiika nmapamerpoB mogema IICM-300

Hactpoiika mnapamerpoB martel pacmupeHus IICM-300 ocymecTBiasieTcss mnporpammon
GSMCardTweaker.exe, koTopasi pacnpocTpaHseTcsi OecuiaTHo 1o 3anpocy. OOMeH MaHHBIMHU C TIIaTOU
pacumpeHust ocyuiecTBisierca uepe3 mnocnenoBarenbHbli mopt Cb MKTC unum no paauokanamy
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craggapra GSM kak no nporokosnry CSD, tak m GPRS. B cinydae nHactpoiiku no mportokoixy CSD
HeoOxoauM GSM mozem, moaepKUBalOIIUi epeady JaHHBIX 110 3TOMY IPOTOKOIY.

Taxke KIMEHT MOXET CaMOCTOATeNbHO paspabotars 1O ans HAacTpoliku MoJeMa MO MPOTOKOIY
MKTC, xoTopbIii Tak)Ke MOKET OBITh OECIIATHO MPEIOCTABJICH 10 3aIpoCy.

8.7. 33]1[I/IT3 OT HCCAHKINUOHHUPOBAHHOI'0 OCTYIIA

Jis 3amuThl OT HECAHKIMOHMPOBAHHOTO JIOCTYIIAa K IapaMeTpaM HAaCTPOMKH MojleMa IIo
pamuokanany (mo mporokony CSD wumu GPRS) peanuzoBano orpanuueHue AocTyna — CIHCOK
pa3penIéHHBIX HOMEPOB TeIe(hOHOB U CITMCOK pa3peniéHHbIX [P anpecos.

8.7.1. Cnucok pa3pelmiéHHbIX HOMEPOB Tesle)OHOB

Jlyist orpaHUYeHUs IOCTYIa K HACTPOWKAaM MoJieMa B peKuMe 0OMeHa JTaHHBIMHU 110 TipoTtokoiry CSD
pEaIM30BaH CIIMCOK W3 BOCBMHU PAa3peHIEHHBIX HOMEPOB TenedoHoB. To ecTh, MomeM OyIeT MPUHUMATH
BXOJISIIIUA 3BOHOK TOJBKO B TOM CiIydae, €Clid HOMep Tele)OHa, C KOTOPOrO CAETaH BBI3OB, OyneT
COBIAJIaTh C HOMEPOM M3 CHHUCKa. EClii B 3TOM CIMCKE HET HH OJHOTO HOMEpPA, TO BXOMSIIUN 3BOHOK
OyZeT NpUHSAT ¢ T000ro HOMepa.

8.7.2. Cnucok pa3pemiénnbix IP anpecon

Jlisg orpaHuveHus IOCTyla K HAcTpOWKaMm MojJieMa B peXHMe OOMEHa JaHHBIMHU IO MPOTOKOIY
GPRS B pexume cepBepa peanu3oBaH CIHUCOK U3 BOoCchbMU paspewéHHbIx [P agpecos. To ects, Moaem
OyneT paspelmiatb COCIMHEHHE TOJIbKO B TOM ciiydae, ecinu [P ampec ynan€nHoro kimeHra Oyner
coBmanate ¢ IP aapecom u3 cnmcka. Eciu B sTom cnmucke Her Hu omHoro IP anmpeca, To Oymer
YCTaHOBJIEHO COEIMHEHUE C yIaIEHHBIM KIMEHTOM C JIoObIM [P agpecom.

8.8. CuuThpIBaHUE apPXUBHBIX JIAHHBIX TENJI0YYeTA C yIaJTIeHHOTO
tensiocyerunka MKTC no nporoxoay CSD

st obecriedeHus: OECIIPOBOIHON CBSI3M IUCTIETYEPCKOTO IMYHKTA C YAAJCHHBIM TETUIOCYETUYHKOM
MKTC o nporokoiy CSD koMnbroTep Ha IUCHETYEPCKOM MYHKTE JIOJKEH OBITh 000PYAOBAaH BHEIIHUM
GSM-monmemoM. DTOT MOJEM JODKeH OBITh TMOJAKIIYEH K KoMmmbioTepy uepes COM-mopr.
Pexomennaiuu no HacTpoiike MojieMa U3JI0KEHbI B JOKYMeHTe «PyKOBO/ICTBO MO CUMTHIBAHUIO apPXHUBOB
n3 MKTC u pacrnieyatke OT4eTOB», BXOJsieM B makeT nporpamMm MKiSDB, koTopsiii MOKHO cKayath C
BeO-caiita pupmsl «MHTEIPHOOP»: WwWW.intelpribor.ru.

JInst CUMTHIBAHWSI AapXUBHBIX JAHHBIX TeIloydeTa ¢ yhaleHHoro termiocuerunka MKTC
npenHasHauena nporpamma MktsLoad, kotopas Takxe Bxoaut B maket nporpamm MktsDB.

[MogpoOHBIE HWHCTPYKIMM 1O HCHoib30BaHuio mporpammbel  MktsLoad coxepxarcs B
BBILICYIOMSHYTOM JIOKyMeHTe «PykoBoacTBO mo cuutThiBaHuio apxuBoB M3 MKTC wu pacneuarke
OTYETOBY.

8.9. Pa6ora muarel IICM-300 ¢ cucremoii MoHUTOPUHTA 00beKTOB ZKKX
«PAH-moHuUTOP»

B nocnenHee Bpems MOJIy4MIM PAa3BUTUE UHTEPHET-AMcIETYEpCKHE. JlId MCIIONb30BaHMS TaKOU
JUCTeTYepCcKoi TpeOyeTcs TOJIBKO MEePCOHANBHBIN KOMIBIOTED € IIMPOKO PacpoCTpaHEHHBIM Opay3epoM
U nojikiroueHue k cetu HrepHer. OqHON U3 TaKUX AUCIIETYEPCKUX siBisieTcs cucteMa «PAH-MonuTtop»
http://ran-monitor.ru — MomHas ¥ HaJeXHasi CHCTEMa KPYTIIOCYTOYHOTO MOHMTOPHHIA PACTIpeIeICHHBIX
00BEKTOB 0€3 3aTpaT Ha BHEJpPEHHE.

OcHoBHOe Ha3zHaueHue cucrembl «PAH-MoOHUTOp» — AMCTAaHIMOHHBIM OHJIAWH-MOHUTOPHUHI U
CHATHE TIOKa3aHUM C Yy3J0B Yy4yeTa TEIJIOBOM JHEPruM, >JIEKTPOIHEPIHMHM, BOJHBIX PECYpPCOB U
KOMMEPYECKHH yueT ¢ ucnosibzoBanneM GPRS-konTposiepos.

Hns  noaxmouenust k cucreme «PAH-Monutop» TpeOyercst oOpaTHTbCS IO KOHTAaKTaM,
yKa3aHHBIMH Ha caiite http://ran-monitor.ru.
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8.10.Pa6ora ¢ menro IICM-300

[Tpunnuner padotel ¢ MeHro MKTC u HaBurammsi mo MeHIO MOJApOoOHO omucaHbl B 1.9 vactu |
«PykoBoacTBa 1o 3kcrutyarauuu temiocderynka MKTCy.

1llpocMOTP apxXMBOB>
CaN: GSM momem>

8.11.11epexoa k nyHKkTy MeHI0 «GSM moaem>»

g mepexoaa K JaHHOMY MYHKTY MEHIO HEOOXOJIMMO, HAaXOJSICh B HA4YaJbHOM ITYHKTE MEHIO
MKTC, HecKoIbKO pa3 HaXaTh Ha KIaBuuTy # , [OKa Ha JWCIUIeE HE MOSBHTCA MEHIO, HAUMHAIOIIEEC C
nyHkTa «[IpocMoTp apxuBOB>». 3areM HaxkaTh Ha kiaBuiry “Crpenka BHH3” (manee ®) mo mepexoaa
Kypcopa (HHXHEro 1oj4yepka B MepBOi NO3ULUHU CTPOKH) K MyHKTY «GSM mozem>». [l BXosa B MEHIO
GSM mozeM HaxaTh Ha kiaBuiry “Enter”, mocie 4ero JOJDKHO MOSIBUThCS MeHIO HacTpoiiku GSM
Mozema:

Horm.llporokoJsi: PAHKII
YporeHnbCurHama: 24
KozpOmmboxk : 0

8.11.1. ynkTt menio «Jon.IlpoTokosn:»

JlaHHBIH TYHKT MEHIO MpeiHa3HayueH JUIsl BbIOopa pexnma padbots! muiatel [ICM-300.

Bo3MoxHO BBIOpaTh OJJUH U3 CIEAYIOIIUX PEKUMOB:

PAHka — PAH kimeHT. DTOT peXuM HpefHa3HauyeH A paboThl ¢ cucTeMOM cOopa JaHHBIX
«PAH-MonuTop», HO MOXXET HUCIIOIB30BATHCS JIJISl TIEpPElavu JaHHBIX B JIIOOYIO IPYTyl0 cucTeMy cbopa
JaHHBIX, KoTopas noanepxkusaeT npotokoa MKTC. Ilepenada naHHBIX BO3MOXKHA KakK IO NPOTOKOILY
GPRS, Tak u o npotokony CSD.

IIpo3p — [Ipo3paunsiii. DTOT pekUM BO3MOXKEH TONBKO Torjaa, koraa moaem padotaer B YIIIIP.
OTOT peXUM MNpeaHa3HaueH s paboThl ¢ 00OpYJOBaHHMEM ApPYruxX MpousBojauTenel. T.e. KoMaHAbI
HacTpoiiku Mojema 1o npotokonry MKTC Monem BBINMOJHSET, a BCe OCTalbHbIE MAaKeThl OAlT mepenaet
0e3 mpoBepkH HampsMyl B oOoux HampapieHusx. [lepenaya JaHHBIX BO3MOXKHA KakK IO MPOTOKOIY
GPRS, Tak u o npotokony CSD.

PAHcn — PAH cnenuanshbiii. B aTom pexxume moneM nepena€t ganHsie mo npotokoiry GPRS B
cootBercTBUU ¢ pexumMoM «PAH kmuent», mo mnportokony CSD B COOTBETCTBUM C PEXUMOM
«[Ipo3paunslit». Takum 06pa3oM MoaEM MOXKET B OAHOM PEKUME pabOThl OOMEHUBATHCS JAAHHBIMH U C
mucrieruepckoit «PAH-MoHUTOP» U ¢ TporpaMMHBIM 00€CIIe4eHnEM CTOPOHHUX MTPOU3BOIUTENEH.

Her — O6men mo mportokony mpotokony GPRS Beikmouen. Ilpu 3Tom octaércs BO3MOXKHOCTH
MO3BOHHUTH U 0OMEHUBATHCS JAHHBIMU 110 TIpoTokony CSD.

BHUMAHME! [{ns pa6ots! ¢ cucremoit «P AH-Monutop» tpedyercs BbiOpaTh myHKT PAHKA, 11
OTKJIIOYEHUs Tepenaud JAaHHbIX B cucreMy «PAH-Monutop» Tpebyercst BbiOpars nyHKT Her.
OcTtasibHbIE MYHKTHI MEHIO J@Hbl JUIsi cipaBku. M cmonb30BaTh MX MOTYT TOJIBKO coTpyaHuku OOO
«MuTenmpubopy, Npoleanre cuenuaibHyo OATOTOBKY.

8.11.2. IlyHKT MeHI0 «YpoBeHbCHUTHAIA:»

B nmaHHOM IyHKTE OTOOpa)kaeTcsi MOIIHOCTH MPHHITOTO CUTHANA. 3alpoc YPOBHS MPOUCXOIUT C
[IEPUOJIOM B OJHY CEKYHIY.
MOIIHOCTh MPUHSATOrO CUTHAIA 0ToOpakaeTes crieayronmm oopasom (cm. Tabmura 8.1):

Tabnuya 8.1. EOunuybl MowHoCMuU NPUHAMO20 CUSHALA
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Beanyuna 3HaueHue
0 -115 dBm unu MeHbIie
1 -111 dBm
2...30 -110 ... -54 dBm
31 -52 v Gonbire dBm
99 HEH3BECTHO MJIM HE YAAJIOCh ONPECIINTh

8.11.3. llynkT MeH10 «K0o3¢pOmmdok:»

B nmanHom mnyHkTe oToOpakaercs Kod(p(UIIMEHT OWTOBBIX OMIMOOK B KaHalle. 3ampoc YpOBHS
NPOMCXOUT C MIEPUOJIOM B OAHY cekyHay. Koadduiment OMTOBBIX OMMOOK B KaHaje OTOOpakaeTcs B
nporieHTax cieayromum oopasom: 0 ... 7 (coorBerctByeT napamerpy RXQUAL B onucanuu GSM 05.08
nyHKT 7.2.4) wim 99, eciu 3HaYeHUE HEU3BECTHO HIIM €0 HE YAaJIOCh ONPEISIIUTh.

8.12.SMS, koTopoe nepenaercs Npu NMepexITI0YeHUN JIEKTPONUTAHUS HA
AKKYMYJIATOP

Jannoe SMS nmnpeanasHaueHO Uil ONEPATUBHOTO HHMOPMHUPOBAHMS O  IPOINATaHUU
JJIEKTPONUTAHUS HAa OOBEKTE TEIIOYYETA.

[Tocne mpomagaHusi AMEKTPONMUTAHUS MOJIEM HAuMHAECT OTCUUTHIBATH 33JCpKKy. Ecim 3a Bpems
3aJIep’KKM  DJICKTPONMTAaHHE BOCCTaHOBUTCA, TO SMS He mnepemaérca. Ecim 3a Bpems 3amepikku
NICKTPOITUTAHUE HE BOCCTAHOBWIIOCH, TO MozieM nepenaét SMS Buma «No power. MKTS:NN dd.mm.yy
hh:mm:ss», rue

NN — nomep Cb MKTC;

dd.mm.yy — nara COOBITHS: I€Hb, MECSII, TOJ;

hh:mm:ss — Bpemst cOOBITHS Yachl, MUHYTBI, CEKYH/IBI.

Ecnu nmocne nmepenaun SMS aiekTporpuTaHue Tak M HE BOCCTAHOBUIOCh, TO SMS MOBTOpHO
nepeaaércs 3alaHHOe KOJTMYECTBO Pa3 ¢ 33JaHHBIM HHTEPBAJIOM MEX]Ty TOBTOPaMHU.

Tabauya 8.2. I[lapamempot onst SMS, komopoe omcviiaemes npu nponadaruy J1eKmponumanust u
nepexooe Cb MKTC na numanue om axkymynsamopa

Ha3znayeHue nepemMeHnHoit Bo3moxHbIe 3HAUCHHUS

Howmep tenedona, Ha KoTOpHIi OyneT oTnpannaTees SMS, 16 cMMBOJIOB. CuMBOJIBI B KOJUPOBKE
Windows-1251.
60’...)9” 6+)

ITocenate SMS 0 coObITHH. Ha/Het

3anmepkka OT MOMEHTa BOSHUKHOBEHHS COOBITHSI 0 TOCHUIKM SMS, CeKyHI. 0...65535

Eciu B TeueHue 3TOM 3alepKKM MUTaHHE BOCCTAaHOBMIIOCH, TO SMS He

OTIIPABJISETCS.

KonuyectBo moBTopoB mockuiku SMS. IloBTopupie SMS oTnpassitores, 0...254

€CJIM HEIITAaTHOE COCTOSIHUE COXPAHMUIIOCH.

BpemenHoii nHTEpBal MEXly IOBTOPAMHU, MUHYT. 0...255

Hacrtpoiika mnapamerpoB SMS mnpousBogutcs nporpammoit GSMCardTweaker.exe, kotopas
pacnpocTpaHsieTcs OecIUIaTHO 10 3arpocy.
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Hauwnas ¢ Bepcum I[IO 4.56 u crapme peanu3oBaHa otnpaBka SMS ¢ HacTpamBaeMbIM
COJICP’)KMMBIM TIPU BO3HMKHOBEHHH OIpEAENCHHBIX COCTOsHMM Ha Bxonaax JIBepwnl, JIBepp2 u Bxojnax
1...8 maTel IUCKPETHBIX BXOJOB, €CIM OHA YCTaHOBJIEHA B CJIOT, Ha 3aJaHHbIM Homep. CoxaepxkaHue
SMS dopmupyercs u3 ob1Iel yacTu M 4acTH, 3aJaHHON 7S Kakaoro BxoAa. CUMTBHIBAHHWE COCTOSHUSA

BXOOOB IIPOU3B

8.13. ABapuiinbie SMS

onurcs ¢ nepuoaoM 10 cekyH/I.

Tabauya 8.3. I[lapamempuor nacmpotiku, obwue 05 6cex asaputinvlx SMS

Ha3znauenue

MakcumajibHoOe
KOJHYEeCTBO CHMBOJIOB

Howmep Tenedona, Ha KOTOpHIN OyaeT 15
ornpanieHbl SMS (CHMBOJIBI B KOJMPOBKE

Windows-1251).

OO01m1ast yacTh cooOIIeHUs (CHMBOJIBI B 31

koaupoBke Windows-1251).

Tabnuya 8.4. Ilapamempui HacmpoiKu 05l KasicO020 a8apuiiHo20 coobimust

Ha3znauenue Bo3MoskHbIE 3HAYEHHUA
Tun coObITHS Tabnuya 8.5
Komuectso SMS 0...255
3anepskka nepen oTnpaBkoii mepsoro SMS, cexyn. 0...255
Ecnu 3a Bpemst 3aziepxku OyieT 3apuKkCUpoOBaHO
U3MEHEHHE COCTOSIHUS BXOJAHOTO CUTHANA, T.€.
aBapuifHOE COOBITHE HE MPOU3OUIET, TO SMS He Oyner
OTIIPABJICHO.
[May3a mexxty SMS, munyT 0...255

Tekct SMS.

KommuectBo cumBosioB — 15

CumBonbl B koaupoBke Windows-1251

Tabauya 8.5. Tun cobvimus, nocie Hacmynienus Komopozo, omnpaeisemcs SMS

Hactpoiika mapameTrpoB aBapuiiHbix SMS mpousBoautcs mporpammorn GSMCardTweaker.exe,

Ha3zBanmue coObITHS 3HaveHue
Hert coOpiTus. SMS He oTnpaBinsiercs. 0
[TonoxxuTenbHbIN GPOHT 1
OTtpunarenbHbIA GpoHT 2
JIro60it ppoHT 3

KOTOpasi paclpoCTpaHseTcs: OeCILIaTHO.
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8.13.1. IIpumep UcnoOab30BAHUS

Hampumep: ko BXoxmy 2 miaThl JUCKPETHBIX BXOJOB MOJKIIOYEH TATYHMK 3aTOIUICHUS, KOTOPBIH IpH
cpabaThIBaHUU yCTAHABIMBACTCS B JIOTHUECKUH HOMb. A KO BX0Jy J[Beph2 MOAKIIOYEH JaTYUK OTKPBITUS
JIBEPH, KOTOPBIA NpH cpabdaThlBaHUHM YCTAHABIMBACTCSA C JIOTHUECKYyI0 enuHuiy. [lo manHomy aapecy
ycranoBieH TemnocuéTunk MKTC Ne7894. Ecnu monem He noakitouéHn ¢ Cb MKTC, to anpec B SMS
OyJieH paBeH HYIIIO.

Tabauya 8.6. I[lapamempol nacmpotiku 01 npumepa

ITapamerp 3HavyeHue

OO01re HaCTPONKH

Howmep tenedona, Ha KoTOpkIit OyAeT oTnpaBieHbl SMS 89161234567
(11 cumBONOB).

O6mast yacTh coodmienus (23 cumMBoIIa). Mocksa yi.Jlenuna, 1.56.

HaCTpOﬁKH TOJIBKO IJIs BXOJa 2 maThl JUCKPCTHBIX BXOJ0B

Tun coObITus OTtpunarenbHBINH GPOHT
KonnuectBo SMS 3

3anmepikka repen oTnpaBkoi neppoid SMS, cexyHt 20

[Tay3a mexxay SMS, MunyT 5

Texct SMS. KonnuecTBo ciMBOIIOB - 8 Horon!!!

Hactpoiiku Tonbko nmst Bxona /[Bepn2

Tun coObITUs [TonoxxutenbHbIA GPOHT
KomnnuectBo SMS 4

3anepxkka nepej oTnpaBkoit nepBoit SMS, cekyH 3

[May3a mexxy SMS, munyT 3

Texct SMS. KonnuectBo cumBosioB - 14 JIBepb BekpbITa!

Korza Ha Bxoze 2 miaTbl JUCKPEHTHIX BXOAOB MOSBUTCS OTPULIATENBHBIN YPOBEHb, MOJEM CAEIAET
nay3y 20 cekyHn, W, €CIM 3HAa4€HUE BXOJla HE U3MEHUTCS Ha IOJIOXKHUTEIBHBIM YPOBEHb 3a 3TOT BpEM,
Oymer otmpaBieHo SMS cunenyromero cozaepxkanus «MockBa yia.Jlennna, 1.56. IMoTomn!!!
MKTC:7894». 3atem Oyzer cnenana may3a 5 munyT. Ilocne vero Oyayr ormpasiens! emé 2 SMS ¢
nay3amu MeXIy HUMU 5 MUHYT.

AmnanornyHno 6yzaer ornpasieHnbl 4 SMS 00 oTkpsiTHH aABepH «MockBa yia.Jlennna, 1.56. Beps
BekpbiTal MKTC:7894» ¢ may30if Mexy oTipaBKaMu 3 MUHYTHI.

8.14. HacTpoiika cCKOpocTH 00MeHAa B MPO3PAvYHOM peKuMe

st ynoOcTBa paboThl € TUIATOW pacIIMpPEHUs B IPO3PAYHOM PEXHUME pearn30BaHbl HeCKOIbKO AT
komaH[ (Cm. Tabnwuma 8.7). UToOB! UCTIONB30BaTh 3TOT pekuM, HyxeH I1K ¢ mocnenoBaTensHBIM TOPTOM
(com-nopTom) u yCTaHOBIICHHOM POTrPaMMOl TEPMHUHAIBHOTO JA0CTYIa, Hanpumep, HyperTerminal.

st Bxoma B pexuMm AT xomang tpeOyercss HaOpaTh Tpu cuMmBoiia '+' moapsn 6e3 may3. Yepes 1
CeKyHy IuiaTa nepeaer B pexkuM AT KoMaH[ M BBLAACT MOACKA3Ky — CIIMCOK KOMaH[] M ITapaMeTpOB JIJIs
HACTPOMKU CKOPOCTH OOMEHa, ¢ KOTOpPOil m1ara OyneT 0OMEHMBATHCS JaHHBIMH B IPO3PAYHOM PEKUME.
Boixon u3 pexuma AT KoMaHa NpoOM30HAET aBTOMATUYECKH, €CIM B TeyeHHe 15 cexyHn He Oyner
HUKAKOro 0OMeHa JaHHBIMH I10 [10CJIE10BaTEIbHOMY HOPTY.
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Tabnuya 8.7. AT komaHObl 018 UCNONB308AHUS 8 NPO3PAUHOM PEdHCUME

Komanpa Onucanne
AT+IPR | Hacrpoiika ckopocTu oOMeHa
AT+IPR? | Urenue ckopoctu oOMeHa.
dopmMar orBeTa:
AT+IPR=<unpg. ckopoctu oOMeHa>
BAUD_RATE=<ckopocTts 0OMeHa>, T1IE
<HHJ. CKOpOoCcTH 0OMeHa™> - 3HaUeHUe UHIEeKca CKOPOCTH 0OMEHa,
<CKOpOCTh OOMEHa™> - 3HaU€HUE CKOPOCTH 0OMEHa, 00/,
AT+IPR=I | 3anuck ckopocTt oomeHa. | - mHAeKC ckopocTu oOMeHa
Hunexc I CkopocTh 0OMeHa
0 115200
1 57600
2 38400
3 19200
4 9600
S) 4800
6 2400
7 1200
ATI 3anpoc Bepcuu 110.
®dopmar oTsera:
Intelpribor
PSM-300
Version=X, rae X — Homep Bepcun [10 muathl pacimpeHus
+++ [lepexntouenue B pexxuM AT komaH]
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9. PyKoBOICTBO IO 3KCIJIyaTallMi MOAYJis nepenoca ganubix (MIIL)

9.1. HasHaueHmue

Mopynbs nepenoca ganHbeix (MIIJ]) mpeana3zHaueH s cuuThiBaHUs apXxuBoB JMaHHbIX MKTC u
HOCJIEAYIOLIETO MIEPEHOCA X Ha KOMIIBIOTEP TUCIETUYEPCKOrO ITyHKTA.

9.2. TexHuuyeckue XapaKTepUCTHKH

O6vém mamstu MIIJ] — 32 M6. OOvem apxuBOB AaHHBIX oaHOro Temiuocyerynka MKTC
cocrasiizeT or 0.52 MO mo 2.08 MO B 3aBHCHUMOCTH OT KOJHWYECTBa 3aIeWCTBOBAHHBIX YY. Takum
oOpa3om, B namsaTe MIIJl MOTYT OBITH 3am¥caHbl ApXUBBI OT 15 10 61 TEIIOCUYETYHKOB.

[IuTanue OCyIIECTBISETCS OT OJHOIO TajdbBAaHMYECKOro 3JeMeHTa Tuna AA ¢ HOMUHAJIbHBIM
Hanpsbkenuem 1,2 ... 1,5 B.

12

Omn6ka (KpacHBbIi) @

Knure (>kenThrit)

I'oToBO (3€71CHBIN)

[ MONON

[Tutanue (kpacHsbIii)

2 %)

Pazpém COM-mniopra

Pucynok 9.1. BHemHMiT BU MOAYIIS IEpEeHOCA TaHHBIX.

9.3. CuwnrpiBanue ganabix u3 MKTC B MII1/{

[lepen cuntbiBanueM naHHbIX apxuBa u3 MKTC y6eaurech, 4TO OTCYTCTBYET MUTaHUE CBETOIMO/1A
«IIutaHne», CUTHATU3HUPYIOLIETO O IMOHM)KEHHOM HAIPSHKEHMHM NUTaHMs TaJIbBAHWUYECKOTO 3JIEMEHTA.
[Ipu o6HapyxeHuu pas3psia raabBaHUYECKOrO AIEMEHTa TPeOyeTcsl 3aMEHUTH €ro.

Jns cunteiBanus AanHbelx apxuBa U3 MKTC B MIIJ] tpebyercs moxakmounts MIIJ] k MKTC
OJIHUM U3 MEPEYUCIICHHBIX CIIOCOOOB:

e ponkmounte MIIJ[ K BbIBEIeHHOMY Ha IpaByl0 OOKOBYIO CTeHKY cuctemMHoro 6ioka MKTC
pazpémy XP5 COM-nopra MKTC;

e MOJKIIYNATH K BBIXOAHOMY pa3béMy RS-232 mpeoOpaszoBarens uHTepdeiica RS-485/RS-232 B
cirydae coennHeHust Heckoimbkux MKTC npu momonwm rutat uatepdeiica RS-485;

[Tocne moacoenuuenus, MIIJ] naumnaer nouck noakmou€HHbx MKTC, uro wunHmuumpyercs
JBOMHBIM MUTAHHUEM KEJITOTO CBETOMO/IA C TIEPHUOIOM PUOIU3UTENILHO paBHBIM OJHOU cekyHae. [locne
3aBEpUIEHMS MPOLEAYPhl OMCKAa HAYMHAETCS CUMTHIBAHUE JAaHHBIX ¢ Kaxzaoro nojakimouéaHoro MKTC,
YTO UHAMIUPYETCS OJMHAPHBIM MHUTAaHUEM KEITOrO CBETO/IMOMA C TEPUOIOM MPUOIU3UTEIHLHO PaBHBIM
OJIHOH cexkyHze. Bpems cuMThIBaHMS JaHHBIX 3aBUCHUT OT ycTaHOBJIeHHOW B KaxaoM MKTC ckopoctu
obmena. [Ipu ckopoctu oomena 115200 Gox Bpemsi CUMTHIBaHMS aHHBIX MPUOIU3UTEIHLHO paBHO 1.5
MUHYTBI Ha OJIUH y3€I y4éTa.

IIo OKOHYAaHMU CYMTHIBAHUS NAHHBIX M 3alMCH MX B DHEProHe3aBUCUMYIO namsaTb MIIJL xenTeii
CBETOJINOJI IIEPECTAET MUTATh.

[locne 3aBepiieHMs] CUMTHIBAHUS AAHHBIX MPOU3BOJIWUTCA CBETOAMOJHAS WHIUKALUS pe3yibTaTa.
WNunukanus 3aBucut ot Bepcuu [10, npomuroro B MIN/I:
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Hnouxayusn pezynomama cuumuleanusn oannwvix 01a eepcuu 110 om 1.00 oo 1.09.

3aropeBiInecsi CBETOIMO/IbI Onucanue pe3yabTaTa CUUTHIBAHUS

3enéHbIi JlaHHbIE yCIENIHO cuuTaHbl co Bcex HaiieHHbIXx MKTC

Jannsie HU ¢ ogHoro MKTC He cuutansl. [IpuunHoil ommOKH MOXKET
OBITH TMOTEPsl CBSA3HM, JMOO OTCYTCTBHE CBOOOAHOHN (mdm-mamaru B
Kpacusrit MIIJI. Ecnm kpacHbI CBETOAMOM 3aropesicsi cpa3y IOCiE JBOMHOTO
MUTaHUS KeNToro, To Bo Bpems noucka MKTC noakmouéunsix k MIT
He OBLTO HAMJACHO HU OJTHOTO MpUOOpa.

[Mpousonum ommMOKA BO BpPEMsI CUUTBIBAHHS JTAaHHBIX C OJHOTO WIU
Kpachblii + 3enensbiit Heckoimbkux MKTC, a ¢ ocTanpHBIX NPUOOPOB JaHHBIC YCIEHTHO
CUMTaHbI

Hnoukayusn pezynomama cuumuléanus 0annwix 0 eepcuu IO om 1.10 u cmapue.

3aropeBIIMECS] CBETOIMOIbI OnucaHue pe3ynbTara CUUTHIBAHUS
3enéHbIi JlanHble ycnenHo cuntanbl co Beex HaneHHbIXx MKTC

[Iponsonuia ommOka 3anucu Bo ¢uou-namsate MIIJL Bo Bpems
Kpacusrit CUMTBHIBaHMS JIaHHBIX C oaHoro win Heckoibkux MKTC. Ilpouecc

CUMTBIBAHMS JAHHBIX IPU 3TOM IPEKPAIIAETCS.
[Ipouzonun OmMOKM BO BpeMs CUUTHIBAHHUS JAHHBIX C OJHOIO HIIU
Heckonbkux MKTC (Bo3moxxHO HeT cBsi3u co BceMu MKTC).

[TIO MIIJI ompenenus, 4TO HE XBaTaeT MaMATH IS 3allMCH apXHUBa
KpacHslii + xentsii naHHbIX BO (mm-namsate MITJ. Tlpomecc cuuThIBaHUS JaHHBIX TIPU
9TOM MPEKPALLAETCS.

KpacHhslit + 3enensbiit

Ilocne 3aBepuieHHs] CUMTHIBAHMS JAaHHBIX [UI YMEHBIIEHUS SHEPronoTpedieHus CleayeT
otkirounth MIIJ] ot ucrounuka nanabix (MKTC, wmu npeoOpasoBarens uatepdeiica RS-485/RS-232).
Muranue CBETOIMONA, CHUTHAIM3UPYIOIIETO O paspsaie TaJbBaHUUYECKOTO DJIEMEHTA, B IIpoOIEcce
cunthiBaHus AaHHBIX apxuBa MKTC He oka3biBaeT BiausiHus Ha padoty MIIJI.

9.4. Muauxamnus Ha quciiiee Cb MKTC npu cuntbiBanuu ganabix B MITJL.

Ecan MITJ] nonkmrouen toiabko k ogaomy MKTC, To mpouiecc paboter ¢ MIIJl otobpaxkaercs Ha
mucruiee Cb MKTC (mpu 5ToM cBeToaMOIHAS MHAUKAIIHS Takke padoTaer).

Ecmu MITJl o6HapykuBaeT Toapko oauH noakmouéHusii MKTC, to Ha auctuieit MKTC BeimatoTcst
COOOIIEHHUS 0 XOJIe 3arpy3Ku U 00 OIMOKax, €CIM OHU BO3HHUKAIOT.

Coo01enne o X0/ 3arpy3Ku BBITIISAIUT CISAYIOMNUM 00pa3oMm:

BHellHee coobueHue :
MO v (xx.xx) XIUTE!
YY xx CTP: xxxx
BanmMcaHo XX .X%

rae:
MO v (xx.xx)— Bepcus [10 MII/;

YY xx — HOMEp y3/1a yuéra, JaHHbIE 0 KOTOpOM 3anuckiBatoTca B MII/[ B HacTOsIIIIMIA MOMEHT;
CTP: XXXX — CTpaHHUILIa apXuBa JaHHBIX, KOTOpas 3anucbiBaeTcsa B MII/[ B HacTOsIIIIMiT MOMEHT;
BamMcaHoO XX .X% - KOJMYECTBO 3alMCaHHON nHpopManuu B mamsats MIIJl B mporieHTax.
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Ecnu naHHble yCHEIIHO CUMTAHBI M 3allMcaHbl B SHeproHe3aBucumyro namsate MIIJI, To na KK
MKTC Brimaércs cooOlieHue:

BHeEUIHee CcoobumeHne :
BAIIMCAHO BA xx:xx
CBOE.IIAMATBL HA xx YV
VUBBJIEKUTE MIIQ

rie:

3ANMCAHO 3BA xx:xX — BpeMs, B MUHYTax U CEKyHJaxX, 3a KOTopoe HH(popmaius Obuia cuuTaHa
n3 MKTC u 3amucana 8 MIT/;

CBOB.IIAMATL HA xx YY — cooOmeHue o ToM, 4yTOo B CcBOOOAHYH mamate MIIJ moxxHO
3amucaTh JaHHBIC 0 XX y3JaxX y4éra.

Ecaun 8 MIIJl HEnocTaTO4uHO aMSTH, TO BBIIAETCS COOOIICHUE:

BHellHee coobmeHne :

HEIOOCTATOUYHO IIAMATHU

YOAJIATE M3 MII $AWIIE
1P IIOMOIM IIK

Ecnu 6b1m1 cOou npu padore ¢ Quient-naMaTeio, ycranosiaeHHor B MITJI, To Bergaéres coobiieHue:

BHeEIIHee coobueHue :
OUIMEKA BAINCHU
B IIAMSTBH MIJ
[IONIPOBYUTE EIE PAS3

Ecau 6p111 coom ipu oomene ganasiMu ¢ MKTC, Beigaércst cooOmieHue:

BHellHee coobueHue :
OUMBKA

CEOM CBSI3M C MKTC

[IONIPOBYNTE EIE PAS3

9.5. CuutniBanue nanHbIX U3 MIIJl B nepconanbubiii komnbroTep (IK)

st padoter ¢ MIIJ] na IIK mnpennazHayena nporpamma MKtsLoad, Bxojsiias B cocTaB
nporpammuoro makera MktsDB. C momomipto mporpammbl MktsLoad npousBoauTcs cUMTHIBaHUE
aanubIx 13 MITJ[ B 6a3y nanHbIX pacnonoxkeHHyto Ha IIK, a Taioke oumcerka mamsatu MILJ]. PaGora ¢
nporpammoit MktsLoad omucana B MHCTPYKIMH K 3TOM MporpamMme, KOTOpas HAaXOIUTCS B apXHBE
nporpammuoro nakera MktsDB.

Jost canteiBanus nanabix w3 MITJ B TIK wamo moakmtounts MITJ] x [TIK nubo Hampsimyro depes
COM-nopr, mu6o uepe3 ymummaurens COM-nopra, 3amyctuth nporpammy MktsLoad u BeiOpats B Heid
TUN KaHama Juid cuuThiBaHUS AaHHbIX — «MII». Ilpu HOpmanbHOl pabore MIIJ] mMuraer xenTslii
CBETOJIMOJ, KPAaCHBIA M 3€NEHBIM CBETOAMOABI HE ropsAT. Ecnu B TeueHue 20 CeKyHJ HE IPOUCXOAUT
Hukakoro oomena MIIJ] ¢ IIK, To MIIJl nepexoaut B pexum sHeprocoOepexenus. [lpm 3ToM Bce
CBETOAMOMABI  BBIKJIIOYEHBI, KpOME KpPAacCHOIO0 CBETOAMOJA, CUTHAIM3UPYIOLIETO O  paspsae
TaTbBAaHUYECKOTO 3JIEMEHTa, KOTOPBIA MoxkeT murath. [locne Bo3zoOHOBieHmst oOmena c I1K, MIIJI
BBIXOJIUT U3 PEeKUMa dHEProcOepex eHus, KeNThlii CBETOJHOJ HauumHaeT Muratb. [locie 3aBepuieHHs
CUMTBIBAHUS JAHHBIX JJI YMEHBIIEHUS dHEpTronoTpedneHus cuenyet otkimounts MITJI ot T1K.
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10. PykoBoaCTBO N0 3KCIIyaTAMH IJIATHI PeryJupoBaHUA.

10.1. Ha3zuauenue.

[Inara perynupoBaHusi s CHUCTEM OTOIUICHMS W ropsyero BoaocHaOxkeHus (manee I[IPT)
npenacTaBisier co0oil muaty pacmmpenus s Teriocderdynka MKTC u MokeT UCIonb30BaThCs B
cucteMHbIX Onokax (CB) ucnonnenus 04 (¢ yHUBEpCaJIbHBIMH CIOTaMH IS 1uiaT paciupenwus). [TPT
MOXET OBITh YCTaHOBJIEHA B JIIOOOH U3 6-TH CIOTOB Ha MaTepuHcKoi tuiate Chb TerocueTdnka.

JlJ1st peryIupoBaHusl MOT'YT OBITh BRIOpAHBI CIICAYIOIIHNE TapaMETPhI:

e TeMIeparypa BOABI B TOAAIONMIEM TPYOONPOBOJE CHUCTEMBl OTOIUICHHUS WM TOPSYETO
BopocHaOxenus (I'BC);

e TeMIieparypa BOAbI B 0OpaTHOM TPYOOIIPOBO/IE;

® Pa3HOCTh TEMIIEPATYP MEXK/Ty MOJIAIOMIMM H 00pAaTHBIM TPYyOOIIPOBOIOM;

® TEIIOBas MOIIHOCTb, IOTPeOIIIeMas CHCTEMOA.

HJ'ISI CUCTCM OTOIUICHUS PETYJIUPOBAHUC OCYHICCTBIIACTCA II0 l"pa(i)I/IKy B 3aBUCHUMOCTH OT

TEMIEpaTypbl HAPYKHOTO Bo3ayxa; s cucteM ' BC nonnepkuBaeTcsi HOCTOSHHOE 3HAUYEHUE IapaMeTpa
pEeryarpoBaHus.

Kpome perynupoBanusi TeMnepaTypbl/MOITHOCTH IjIaTa:

e YIpaBJISEeT OAHUM WUIIM IBYMS LUPKYJISLMOHHBIMU HACOCAMY;

® OTCIICKHMBACT JICTHUI» U «3UMHHID» PEKUMBI PaOOTHI;

® BBINOJHACT (DYHKIIHIO 3aITUTHI OT 3aMOPAKUBAHHS,

e BBIIOJHACT 33JaHHBIE OrPAaHUYEHMS II0 PaCXOdy TEIUIOHOCHUTENSA, MHUHUMAIbHOM U

MaKCUMaJbHOW TeMIlepaType, TeMIepaTypHOMy Trpapuky B oOpaTHOM TpyOompoBoJe,
MUHHUMAaJIBHON pa3HOCTU TEMIEPATyp MEXy TpYOOIpOBOIAMH.

[IPT He TpeOyeT MOAKIIOYEHHS] K HEHl JAaTUYMKOB pacxoja WM TemIepaTypbl. Bce HeoOxonumeble
napaMeTpsl M3MEPSIIOTCS C IMOMOUIBI0 TeIUlocueT4yruka. [0 OTHOmEHWIO K INTAaTHOM KOMIUIEKTALlUU
TEIUIOCYETYMKA I pealu3aluud (QYHKIMA peryJupoBaHUS MOKET MOHAJOOUTHCS JIOMOJHUTEIBHO
HOJKJIIOYUTh 10 2-X JaTYUKOB TeMIepaTypbl TEIUIOHOCUTENS (IJI1 3TOTO HCHOJB3YIOTCS CBOOOHBIE
KaHaJbl U3MEPEHMS TeMIIEpaTypbl U3MepuTenbHbIX Moayne (IM)) u naTtuuk temreparypbl Hapy>KHOTO
BO3yXa (moakmovaercs 6o k UM, mbo k Cb).

Temnocuetunk MKTC, Hapsny ¢ apXMBHPOBAaHHEM MapaMETPOB TEIUIONOTpeOsieHus, Npu
COOTBETCTBYIOIIECH HACTPOMKE MOXKET TaK)KE apXUBUPOBATH I1APAMETPBI PETYITUPOBAHMUS.

Opnna IIPT nmpenHasHaueHa Juisi peryJqupoBaHUs OAHON CHCTEMBI. (s ympaBieHUs HECKOJIbKUMU
CUCTEeMaMH HEOOXO0IMMO HCIIOJIH30BaTh COOTBETCTBYIOIIEE KOJTMYECTBO ILIaT.
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10.2.061mas cxema npuMeHeHUs! IUIAThI PeryJIupOBaHUSA.

‘LTHB
4 CB MKTC

1P
tl
yML (Glc,tlc) EK CMecuress —
VICTOYHMK nmim [loTpebuTresns
Ternyo-
\ /\ OBMEeHHUK dpP
\\\ 7/‘
‘- i ‘_
\ t2

YM2 (G2c, t2¢)\

OH
Pucynok 10.1. Cxema npuMeHEeHHsI IJ1aThl PETyIUPOBAHHUS.

Ha pucynke:

Cb MKTC — cucTeMHBIN 00K TEIIOCYCTUNKA;

IIPT — nnara perynupoBaHus, NpeACTaBisAiomas codoil miaty paclMpeHts, yCTaHaBIMBaEMYIO
B CJIOT HAa MAaTEPUHCKOM IJIaTe CUCTEMHOTO OJI0Ka;

VM1 — u3MepuTeNbHbI MOY/b, YCTAaHOBJICHHBIM Ha MojarolieM TpyOonpoBoae OT UCTOUYHUKA
TeIla M U3MEpSIomUH pacxol M Temmeparypy cereBoi Boasl (Glc, tlc). B ciyuae
HEOOXOJIMMOCTH K HEMY MOXET ObITh MOJKJIIOUEH JOIMOJIHUTENbHBIN JaTUUK JJIS W3MEPEHUS
mbo temmepatypsl tl Ha monaromeM TpyOompoBoze, auO0 TemmepaTypsl t2 Ha 0oOpaTHOM
TpybomnpoBoje cuctemsl ororuieHus/I' BC norpedurens, 1100 JaTuuk TemMrepaTypbl Hapy>KHOTO
BO3JyXa tHB;

NUM?2 — usmeputenbHbIH MOAYJb, YCTAHOBIIEHHBIM Ha OOpPAaTHOM TpPYyOOIPOBOJAE HCTOYHHKA
TeIJIa W UW3MEPSIIONMN pacxol | Temmeparypy cereBoi Bombl (G2c, t2c¢). B cayuae
HEOO0XOJMMOCTH K HEMY MOXET OBbITh MOIKIIOUEH JIOTOJHUTENBHBIA AATYMK TEeMIEpaTyphl.
OcHoBHOE Ha3HaueHWe u3MepuTenbHbIX Moayine MUMI1 um M2 —um3mepeHne napameTpoB
TETJIOHOCHUTEJS IS OTIPeIeIeHUs] KOJTMYECTBa TEIUIOBOM SHEPIUH, TOJIyYeHHON OTpeduTeneM;
PK — aByx- miam TpexxoJ0BOW PEryaupyrolldid KianaH ¢ 3JIEKTPONpUBOJIOM. /s ynpaBieHus
ANEKTPONPUBOIOM HCIIOJIb3YETCS TPEXMO3ZUIIMOHHBIN UMIYIbCHBIA CUTHAN (OTKPBITh, 3aKPHITH,
CTOI);

IH — uupkynsunoHHBIA Hacoc (OAMH UITU /1Ba);

dP — pesne mepenana AaBICHUHN il aBTOMATHYECKOTO BKIIOYEHHs pe3epBHOro Hacoca (ABP).
Cry>xut st onpeiesieHus: paboTocrocoOHOCTH HAcOCa;

Bce usmepsemsie napamerpsl 1IPT nosrydaer ot TeruiocyeTymka:

Glc — pacxoj ceTeBOM BOJIBI, MOCTyNAIOMIEH OT HCTOYHUKA Teruia (M3/49ac);
tlc — TeMrepaTypa ceTeBoi BOJIbI, MOCTYMAONICH oT ncrounuka termia (°C);
G2c — pacxon ceTeBoi BOJbI, BO3BpaIlaeMoi Ha HCTOYHMK Teruia (M3/4dac);
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t2c — Temmeparypa ceTeBoil BObl, BO3BpamaeMoi Ha uctToynuk tera (°C);

t1 — remnepaTypa Bojbl, octymnaroriei morpedureno (°C);

t2 — TemmepaTypa Bojibl, Bo3Bpataronieics ot norpedurens (°C);

tHB — TemIieparypa HapyxHoro Bo3ayxa (°C);

W — rtemoBas MOIIHOCTh, TMoOTpedasemas cucremMor otorienuss/I BC — mapamerp,
BBIYHCIISIEMBIN TEIUIOCUETYUKOM B COOTBETCTBHHM ¢ KOHuUrypauuei ysna yuera (I'kan/gac).

B 3aBucHMOCTH OT KOH(UTYpallUu CUCTEMBI PETYIUPOBAHUS U HACTPOUKHU MAapPaMETPOB PETYIATOPa
MOJKET UCII0IB30BATHCS TOJIBKO YaCTh U3 NIEPCUUCICHHBIX I1apaMETPOB.

10.3.YcrpoiicTBO IJIATHI PeryJIMpOBaHuS.

[Inara perynupoBaHusi UMEET CIEAYIOIUN BU:

OUIIIIIIIIIIIIIIIIIIL
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Pucynox 10.2. BHemH# BU TIaTH PETYIHMPOBAHUS.

Ha Heli pacnionioxxeHsl:

2 KJIeMMBbI — JJIs IOJIKJII0OUEHUS peJie nepenana aasieHuit (X1);

3 KJIEMMBI JUIsl YIPaBIIEHUSI PETYIUPYIOLUIUM Ki1arnaHoM (X2);

3 KJIeMMBI JUTs YIIPABJICHUS pelie BKIIOUYEHHS [UPKYIISIIIMOHHBIX HAacocoB (X3);

2 KOHTaKTa JUisl YCTaHOBKU MEpPEMBIYKH, CHHUMAIOIIEH 3alllUTy HapaMeTpoB peryiasitopa OT
u3Menenus (XP3).

Cxema HOHKJ’IIO‘—IGHPI?I JJIA TUIAaThI PETYJIUPOBAHUA IMPEACTABIICHA HA PUCYHKCE!
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[InaTa perynmpoBaHuUs

N ]
1 2 3 4 5 6 I 8
/* L °

‘ ~24B ~24B
A/LK\V h 777777 N

BHeumnMe uenmn

Pucynok 10.3. Cxema noJaKII0YEHUs IIIAThl PErYIUPOBAHUS.

Ne xsiemMms! | HazHauenue

1,2 [Toaxmrouenue pelie nepenaja 1aBJIeHU (CyXOlH KOHTAKT)
3 VYnpapustromuii curHan «OTKpbITh» Ha IPUBOJ PETYIMPYIOLIEro KianaHa ~1 A
4 Ypasnsomuii curian «3akpbITh) Ha NPUBOJ PETYJIMPYIOIIEro KjianaHa ~1A
5 IIuTanue 3neKTpOIpUBOJA PEryaupyoniero knamnana ~24B, ~1 A
6 Bxomtouenue perne nmepBoro NUpKyJISITUOHHOTO Hacoca, 1A
7 BxuttoueHue pese BToporo HUPKYISIMOHHOTO Hacoca (He MOKa3aH Ha cxeme) , 1A
8 IIutanue 1718 ynpasiieHUs peiie BKIOYEHMs] IUPKYJIAIHOHHBIX HacocoB ~24B nim =24B, 1A

Jlnsi mUuTaHus NpPUBOJA PETYJIHMPYIOLIETO KJIANlaHA M pelie BKIFOYEHMS LMPKYJISALHUOHHBIX HAaCOCOB
UCTOJIb3YyeTCsl BHEIIHUI MCTOYHMK MHUTaHUS Ha HampspkeHue 24B. (nsg nurtanus ueneil cymMmapHOi
MOIIHOCTBIO 710 10 BT MOXXHO HCHOJIB30BaTh CHEIUAIBHBIN Oj0K muTaHus mpousBojactBa OO0
«WuTennpubopy, ycTaHaBIMBaeMbIi Ha MIIaTy NoAKIIoueHn cucreMHoro 61oka MKTC.)

CedeHue MoAKIIIOYaEMBIX TPOBOJIOB — 110 1.5 MM2.

IIpy mnpomagaHuu SNEKTPONUTAHUS Ha CUCTEMHOM OJIOKE M, COOTBETCTBEHHO, Ha Ijare
peryinupoBaHusi, COCTOSIHUE YNpaBiICHUs LUPKYJISIMOHHBIMA HacOCaMU OcTaeTcs 0e3 m3MeHeHus (pere,
MOJKJIIOUYAIOLIEE KOHTAKTHI 6 WM 7 HE MEHSIOT CBOEr0 COCTOSIHHUS), B TO BpEMs Kak YIPaBIICHUE
AJIEKTPOTIPUBOJIOM OTKJTIOUaeTCsl (pesie, TMOJMKIIOYAroIee KOHTAaKThl 3 WiId 4 pa3MbIKaloTcs). Takum
00pa3oM, MpHU UCIOIB30BAaHIH HE3aBUCUMOTO OT TEIUIOCUETUYMKA UCTOYHMKA MMUTAHUS LIeTlel yrpaBlIeHUs
HUPKYISIUOHHBIMU HACOCAMH, OHU HE OYIyT BBIKIIOYATHCS MPU OTKIIOYEHUH MMUTAaHUS TEIJIOCUETUHKa.
Buaumanue! [Ins ynpaBiaeHus: peryJupyronuM KianaHOM U HUPKYJISIMOHHBIMA HACOCAMH HCIIONb3YETCS
HanpsokeHue 24 B (mepemenHoe wuian mocrosiHHoe). (CrenoBaTeslbHO, HEOOXOIUMO HCIOIb30BaTh
3JIEKTPONPUBOJIBI PETYIUPYIOLIMX KIIAMaHOB C HOMHUHAJIBHBIM HampsbkeHueM nuTanHus 24 B, a nus
BKJIFOYEHUS LIUPKYISALUOHHBIX HACOCOB HCIIOIb30BAaTh BCIIOMOTATEIBHBIE PEJI€ ¢ HAPSHKEHUEM MUTaHUS
obmotku 24 B u kontakTamu Ha 230 B (380 B).

Kpome camoil mmaTel peryJMpoBaHUs BBITYCKAIOTCS JOMOJHHUTENbHBIE YCTPOMCTBA A
obecrnieueHus ee paboThl B CHCTEMaX PeryInpOBaHUS:

e Hcrounuk nutanus miatel peryaupoanus 023.400.000 (nanee — UIT mater peryaupoBaHus).

e Kommyrarop KH-2 023.410.000 (manmee — kommyTaTop)

OrnrcaHue 3TUX YCTPOUCTB NpuBeAeHO HIbKe B pasznenax 10.4 u 10.4.2.
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10.4. UcTOYHNK MUTAHUSA NJIATHI PeryJIMPOBaAHUS.
10.4.1. CocraB u ycrpoiicto UII njaTel peryJupoBaHus

Hcrounnk nuTaHus miaTel peryJIupoBaHusl COCTOUT U3 CIAEAYIOIIUX COCTABHBIX YaCTEH:

e T[OHMXKaroIero Tpancdopmaropa MomHocTh0 10 BT;

e Brixmouyares 220 B;

® KIEMMHBIX OJIOKOB Uil TMOAKIIOYEHHUS BXOAHOIO CETEBOTO HAMPSHKEHUS U BBIXOJHOTO
MEPEMEHHOT0 U MOCTOSIHHOTO HanpshbkeHus 24 B;

¢ CTaOUIM3UPOBAHHOTO UCTOYHHKA MIOCTOSIHHOTO TOKa 24 B.

Ha muiate uWCTOYHMKAa TNHMTaHUS BBHINOJHEHAa MAapKUPOBKA, YKasbIBaromas (yHKIMOHAIBHOE
Ha3HA4YCHHUE Pa3bEMOB, HAUMEHOBAHUE LIENIEH, COCTOSHUE BBIKIFOYATENS U 3aBOJICKON HOMEP U3ZEIIN.

10.4.2. Xapakrtepuctuxu UII miaTsl peryjiupoBanus

TexHuueckue XapaKTCPUCTUKU .

Jlnamna3oH ceTeBOro HarpsKEHUs MUTaHUS ~200...243 B
CymMmapHas BbIXOJHAsi MOIIIHOCTh, HE OoJiee 10 Bt
Brixognoii Tok kanana =24B, He Ooiee 04 A
BreixonHoli Tok kaHaia ~24B, He 0olee 04 A
Macca, He 6oiee 350r
I"abaputHbie pazmeps! LIxBxI 69x40x126 MM
YcnoBus dKCILTyaTanyu:

Temneparypa OKpy»Karolero Bo3ayxa +5°C ... +50°C
OTHOCHUTENBHAS BIAKHOCTh OKPYKAIOIIETO BO3yXa 5% ... 95%

10.4.3. Ha3unauyenme UII niaTsl peryiupoBanus

WcTouyHuK NuTaHUs IJIAThl PETYJIUPOBAaHUS MPUMEHSETCS COBMECTHO C IUIATOM PEerylnpOBaHUS
(023.285.00) B coctaBe TtemnocuétTunka MKTC wu mpenHazHadeH JUisi MUTAHUS LENeN YIpaBICHUS
perynupymolero kiamnana (mepeMeHHoe HanpsbkeHue ~24 B) v upKyIsIuOHHBIX HACOCOB (IEPEMEHHOE
HanpsbkeHue ~24 B nnm nocrossHHOe HanpsbkeHue +24 B).

Buumanue! B mensx ymnpasJjJeHUs HUPKYJIAHNUOHHBIMM HacoCcaMu HJIH MArHUTHBIMHA
MyCKaTeJs MU HACOCOB PEKOMEHAYETCHA UCIOJIb30BaTh TBEPAOTEJIbHBIC peJie.

10.4.4. Mownrax UII naatel peryJupoBaHus

Hepe;[ HCIIOJIb30BAHUEM HUCTOYHUKA TUTAHUA TJIATBI PETYJIIMPOBAHUSA BHUMATCIIBHO OCMOTPUTE €CTO.
On =He JOJIDKCH UMETh BUAUMBIX MCXaHUYCCKUX HOBpe)K)IeHI/Iﬁ, KOTOPBIC MOT'YT IMPUBECTU K HAPYIHICHUAM
B €T0 pa60Te " MOBPCKACHUTIO UCTOYHUKA ITUTAHUA TIJIATBI PETYJIUPOBAHUA B IMIPOLUECCE SKCILNTyaTalluH.

Otxkpoiite Cb MKTC u Beixmounte nutanust Cb MKTC. BerasbTe u 3apukcupyiite 4 HelllIoHOBbIE
CTOWKH, MOCTaBJISIEMbIE BMECTE C MCTOYHMKOM IUTAHMS IUIAThl PEryJIMpPOBaHMS, B COOTBETCTBYIOIIMX
otBepctusx Ha tuiate noakiaroueHuss Cb MKTC (Pucynok 10.4). YcraHOBUTE HCTOYHHMK MTUTAHUS TUIATHI
pEryJIMpOBaHUs Ha CTOWKH U 3a(UKCUPYHTE €ro, 3allIeIKHYB Ha YETHIPEX CTOMKAX.

Yb6enurech B TOM, YTO BBIKJIOYATENlb CETEBOTO HAIPSHKEHHUS WCTOYHUKA MUTAHUS ILJIaTh
perynupoBaHuss Haxoautcss B nonoxkeHnn «BBIKIIFOUEHO». OcnabbTe repMOBBOJ B HUKHEH YacTH
kopnyca Cb, mpomyctute 4epe3 HEro kKabelb CEeTEeBOro NMUTAHWSA W TMOJKIIOUNATE €ro K paspemy X1
UCTOYHMKA THMTAaHUS IJIaThl PEeryaupoBaHMs. 3aKpyTUTE TalKy IepMOBBOJa, oOecneuuB (HUKCAIHIO
Kabenss M repMETUYHOCTh BBOJA. JlJI MOAKIIOUEHMs] CETEBOrO NMUTAHMs HCHONb3YHTE TPEX>KUIbHBIN
kabenb C ceyeHHeM MemHoW »kmibl He MeHee 0,75 mMm2. Kabenab ceTeBOro MNHMTaHUS MOXKHO
JOTIOTHUTEIBHO MIPUKPENUTh K NCTOYHUKY IIUTAHUSA IUIATHI PErYJIMPOBaHUSA HEMIIOHOBOM CTSKKOU.
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Pucynok 10.4. Ycranoska UII mnatel perynupoBanus B kopiyc Cb MKTC.

3aBequTe KaOenmw Lenei yIpaBleHHs PETYINPYIONMETro KianmaHa M HUPKYJISIIHOHHBIX HACOCOB
BHYTph Kopiyca Cb MKTC uepe3 repmoBBozbI B €ro HMkHEW yacTu. [lonkimrounTe nenu ynpasiIeHUs K
HWCTOYHUKY MUTAaHUS IJIaThl PETYJIMpPOBaHHMS W K IUlaTe peryiaupoBaHus. Jlig neneil ynpaBieHUs
UCHOJB3yHTE Kabellb C CeYeHHeM MeIHbIX NpOBOAHMKOB He MeHee 0,2 MM2. 3akpyTture raiku
TepPMOBBOJIOB, 00ECTICUHB (PUKCAIUIO Ka0eliel ¥ TePMETHYHOCTh BBOJIOB.

Bxuttounrte cereBoe nuranue UII nnatel perynnpoBaHust yoenuTech B TOM, UTO 3€JI€HBIN CBETOANON
Ha tuare UII cerurca. Brxmounte cereBoe mnutanne Cb MKTC. BpinmoiaHuTe HacTpOWKY IUIAThI
perynupoanus. 3akpoiite Cb MKTC.

10.5.KommyTaTop KH-2.

10.5.1. Ha3HayeHHe KOMMYTaTOpA.

KomMmyTtarop mnpenHazHayeH il paObOThl B COCTaBe CHUCTEMBbl PEryJIUpOBaHUS TeMIepaTyphbl
TeIJIOHOCUTENsA, obOecrieunBas nojakiatoueHue k marte perynupoBanus Cb MKTC cereBpix Harpysok
(HacocoB, 3a/IBUKEK U T.IL.).

10.5.2. CocraB H yCTPOHCTBO KOMMYTATOPA.
KomMmyTaTop cocTouT U3 miaatsel kKommyrtaropa u kopiyca (Cm. Pucynok 10.5).

[Tnata koMMyTaTopa COAEPKHUT:

e J[Ba TaJbBaHOW3OJMPOBAHHBIX HE3aBUCHUMBIX JApPYr OT Jpyra U OT JIMHUA YIpaBieHUs
KOMMYTAllMOHHBIX KaHala;

® BXOJIHbI€ M BBIXOJHbBIE KIIEMMHBIE Pa3beMbl JUIsl MOJIKIIOUEHUS JTMHUM yIpaBieHHUs] U CETeBOU
Harpys3Ku.

Ha nmate xommyTaTopa BBITIONHEHA MAapKHUPOBKA, YKasbIBaromias (yHKIIMOHAJIbHOE HA3HAUYCHUE
pa3beEMOB, HAMMEHOBAHUE TMOJKIIOYAEMbIX Iened M 3aBoJCKONM Homep wuznenus. Ha xopmyce
YCTaHOBJICHbl T€PMOBBOJIBI M NPUKJIEEH IIWIbIUK, BKIIOYAIOIMNA Ha3BaHUE W3NS, HAUMEHOBAaHHUE
(bUpMBI U3TOTOBHUTEIIS U 3aBOJICKON HOMED.
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Pucynok 10.5. BHemnuii Bua kommyTtaTopa (KpbIlKa KOpIiyca CHsTa).
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Pucynok 10.6. Cxema moAKIIIOYEHUs KOMMYTaTOpa.
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10.5.3. XapakTepuCTHKH KOMMYTaTopa.

Texunueckue XapaKTECPUCTHUKU.

ITocTostHHOE HANPsKEHKWE KaHaJIa YIIPaBICHUS 24 B + 10%
Tok xaHana ynpaBiieHus, He OoJiee 10 MA
IlepemeHHBII TOK Harpy3KH KaKJ0ro KaHaja, He 0osee 1A
KomMmyTupyemoe nepeMeHHOe HaNpsKeHHe 220 B
Macca, He 60ee 230
I"abaputhbie pazmeps! LHIxBxI 100x150x55 mm
VYcnoBus dKcILTyaTanuu
TeMmneparypa oKpyk aroliero Bo3ayxa +5°C ... +50°C
OTHOCHUTENbHAS BIQKHOCTh OKPYKAIOIIETO BO3yXa 5% ... 95%

10.5.4. MoHTa:xk KOMMYyTaTOpA.

CHUMHTE KPBILIKY KOpIlyca KOMMYTaTOpa, NpPeABapUTEIbHO OTBEPHYB YETHIPE YIEP/KUBAIOIIUX €€
BuHTa. [lepen ucnonp3oBaHUMEM KOMMYyTaTopa BHHMareidbHO ocMmoTpute ero (Pucynok 10.5). On He
JOJDKEH HMMETh BUJIUMBIX MEXaHHMYECKHX IIOBPEXKICHHM, KOTOpbIE MOTYT IpPHBECTHM K cO0SIM U
MOBPEXKICHUI0 KOMMYTAaTOpa B IIPOLIECCE IKCIUTYaTallHH.

Pacnonoxxure xopmyc KOMMyTaropa Ha MOJArOTOBIEHHOM MECTE€ Ha CTE€HE WJIM B MOHTaKHOM
mkady, 3aKpenuTe KOPImyc YeThIpbMs BUHTaMH Win camope3aMu. Beikimrounte nuranue Cb MKTC u UIT
wiatel perynuposanus (MIII1P). [loaxniounte BXOAb! YIPaBIECHUS KOMMYTAaTopa (KIEMMHBIE pa3beMbI
«BX1» n «BX2») x nnate perynupoBanust u WII mnaTel perynupoBaHus, a TakKe CETEBYIO Harpysky
cornacHo cxeme (Cm. Pucynok 10.6).

Buumanue! /[ns monmasica ucnonwv3yiime kabenwv ¢ ceueHuem meouvix npogoonuxos om 0,2 do 2,5
wmn®. Kabenu nponyemume uepes 2epmosodbi u sagurcupyiime, 3amsamnye 2atiku 2epmoeeodos. Kabeu,
8bIX00AWUe U3 KOPNYCA KOMMYMamopa, OO0JHCHbL c80000HO ceucamy, obpazys U-obpasnyto nemiio
601U3U KOpnyca.

Bximtounte cereoe mnutanue Cb MKTC wu HWII mnnatel peryiaupoBaHus, yOeauTech B
paborocniocoonoctn Cb MKTC, mnaTel peryiupoBaHus U KOMMYTaTopa. 3aKpOWTe KPBIIIKY KOpIryca
KommyTtaropa u 3aduxcupyiite ee 4-Ms1 BAHTaMHU.
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10.6. CxeMBbI TEIJIOBBIX IIYHKTOB IJIA UCIIOJb30BaHUA IIJIATHI PETYJIUPOBAHUA.

[Inata perymupoBanus s terocderynka MKTC Moxer paboTaTh CO CICIYIONIUMH CXEMaMHu
TEIJIOBBIX MTYHKTOB.

A) He3aBucumasi cxema cucrembl otomienusi wid I'BC ¢ mupkyasimueii. B 370l cxeme
UCTIONB3YeTCs TEIJI000MEHHHK. J[ByXXOHOBOM perynupyrommid KianaH YIpaBJseT pacxoJ0M CETEBOM
BOJIbI, IOCTYMAIOIIEH B TEMJI00OMEHHHUK:

) )
> 7 >

Glc tlc PK tl
[ToTpeburesnnb

‘(‘f
N N
Q

4-9’

+ [TognuTka 1H

b) TynukoBasi cxema cucrembl 'BC. OTiinuaercs ot npeapayieil OTCyTCTBUEM HUPKYJISIIUHA BO
BTOPUYHOM KOHTYype. B 3Toii cxeme HeoOXoaumo obecreynTh KOPPEKTHOE M3MepeHue TemmepaTyps tl
IpY MUHUMaJIbHOM WJIM OTCYTCTBYIOILIEM pacxojie Bojbl B cucteme I'BC:

> L\ /’ ﬂL —J» I'BC
Glc tlc PK tl
/Q ’ _4_ XoJiogHasd
VcTouunk S / BOIA
G2c t2c

B) 3aBucumas cxema cucrembl oromjeHus uwiu I'BC ¢ TpexxomoBbIM peryJupyromum
kiaanaioM. PK ympaBnsier cTeneHp0 CMENICHUs] CETEBOM BOJIBI M BOJABI U3 OOpaTHOTrO TpyOOmpoBOIa
notrpebutens. B TpyOompoBoxa, coeaMHAONME mojaromuMii M oOpaTHBIA  TPyOOMpPOBOIMI,
ycraHaBnuBaeTcsi oopatHbii kinamnas (OK):

» » .

2\
S =
S - 7
Glc tlc Ll
[loTpedbuTenb
VICTOUHUK OK &
« \T 7 «
G2c t2c

I') 3aBucumass cxema cucrembl oTomieHuss wim ['BC ¢ OBYXX0A0BBIM Pperyaupyommm
kiaananoM. Takas cxema MMeeT MEHBIIYI0 3()()EKTUBHOCTH MO CPABHEHUIO C MPEBIAYHICH U MOMKET
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MPUMEHSATBCST B ClydasX, KOTJa €CTh JIOCTAaTOYHBIM «3arac» M0 TeMIlepaType ceTeBo Bojabl tlC B
CPaBHEHUH C PETYIUPYyEeMOii TeMmeparypoif t1:

» »

[\
> N 7 >
Glc tlc PK £l
McTouHMK OK [loTpeburenb
«——72 @T—«
G2c t2c

10.7. MeToabl pery;iupoBanusi (ynpaBJjieHUue PeryJJupyrOIIuM KIANaHOM).

Jnst cuctem I'BC npuMeHsieTcs, Kak MPaBUIlo, PEryIHupPOBaHUE TEMITEPATYpPhl BOABI B MOAIOIIEM
Tpybomnposoe (t1).

Jl71g cucTeM OTOIUICHHSI MOYKET MPUMEHATHCS PETyJIMPOBaHKUE KaK TeMIeparypsl t1, Tak u pa3HOCTH
TEeMIeparyp B IMojaroiieM u oOpaTHoM TpyOompoBogax (t1-t2) wmm TemmoBoit mormmuaoctu (W),
noTpedIIsIeMoil CUCTEMOM OT HCTOYHMKA TellIa.

Jina cucrem I'BC u oromieHuss ¢ OTHOCHTEIBHO HEOONBIION HHEPLHUOHHOCTBIO MOXKET OBITh
MCIIOJIb30BAHO PEryJIMPOBAHUE T10 TeMIleparype B 00paTHoM TpyodorpoBoe (12).

PerynupoBanue mnoTpeOasieMOl MOIIHOCTH SIBISIETCS HanOoJiee MPEANOYTUTEIHFHBIM METO0M
perynupoBaHus ANl CHCTeM oToruieHus. [Ipu SToM HET HeoOXOIUMOCTH B YCTaHOBKE JaTYUKOB
temriepatypbl t1 u t2 (ecnu He HAZO KOHTPOJIUPOBATH ATHU TEMIIEPATYpPHI), a NJsi 3aBUCHMOM CXEMBbI
CUCTEMBl  OTOIJICHHS MOKET COXpAaHAThCS HOpMajdbHOE  (YHKIMOHUPOBAHHWE TPU  OTKaze
HUAPKYJSIITAOHHBIX HACOCOB.

s cuctemsl ['BC 3Hauenue perynaupyemoro napamerpa (t1 wiu t2) 3amaercs B BUJie HOCTOSHHOTO
3HAYEHUS.

Jlnist cucTeMbl OTOIJIEHUs 3HaueHHe perynupyemoro mapametpa (t1, t2, t1-t2 wnm W) 3anaercs B
BUJIC KYCOYHO-JIMHEHHON (YHKIMH, 3aBUCSIICH OT TeMIepaTypbl Hapy>KHOTO BO3ayXa. JTa (DYyHKIIHS
oTpeieNneTcs TpeMs TOUKaMH U B TpaMuecKoM MPEICTaBICHUN UMEET BUJL:

X/

X(1) —

X(3) (3)

tHe(1) tHB(2) tHB(3) tHB

3nech tuB(1), tuB(2), tHB(3) — 3HaueHUs TeMnepaTypsl HapyxkHOTo Bo3ayxa, X(1), X(2), X(3) — 3HaueHus
napameTpa peryJiupoBaHHUs B JaHHBIX Toukax. Hampumep, ecnu mapameTpoMm peryaupoBaHUs BbIOpaHa
Temrneparypa tl, To JaHHBINA TpaguK MOXKET OBITh 33J]aH CICTYIONIMH TOUYKAMU:
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Ne Toukn [4):] tl
(1) -30,0 95,0
(2) -6,0 61,0
3) 10,0 35,5

Ecnu u3MmepenHas TemmepaTypa Hapy»XHOro Bo3ayxa OyneT MeHsbiie, dyeMm tHB(l), 3amaHHOe
3nayenue tl Oyner pasHo tl1(1), T.e. 95,0. Ecnu Temmeparypa Hapy)HOro Bo3ayxa Oyaer OoJjblie, yem
tuB(3), 3amannoe 3Hauenue t1 Oynmer pasHo t1(3), T.e. 35,5. B nnamazone ot tus(1) mo tue(3) 3amanHOE
3HaueHue t1 onpenensercs nuHeHHON HTEpHOIsend Mexay Toukamu (1) u (2) umu mexay (2) u (3).

Kpome 3amannoii remneparypsl (st I'BC) u rpaduka Temneparypbl/MOIIHOCTH (IJI1 OTOTUICHUS)
MOTYT OBITh BBEJCHBI PA3JIMYHbIC OIPAHUYEHUS, MPU BBIXOJIE 32 KOTOpPbIE PETyIMPOBAaHHE MO rpaduky
MIPUOCTAHABIMBAETCS U PETYJISATOP MBITAETCS BBHIIOJHUTE 3TU OrpaHryueHus. K HuM oTHocsTCS:

e MUHUMAaJIbHAs TEMIIEpPATypa CETEBOM BOJBI t2¢ (3alMTa OT 3aMOPaKUBAHUS);

e MUHUMaNbHBIN pacxo] cereBoil Boabl (G2¢ u Glc) (3ammra oT 3aMOpakUBaHUs);

e MakcHMMaibHas TemIepaTypa BOJIbI, MOCTymaromeil mnorpeburtento (tl) (anms cmydwas, koraa

perynupyemslii mapametp — e tl);

e MakcUMalbHBIN pacxon cereBoid Boabl (Glc u G2c);

e MakcuMasbHas norpedaseMas MOITHOCTH (W);

e MHUHHMMAJIbHAas pa3HOCTh TEMIIEpaTyp ceTeBod Boabl (tlc-t2¢) (It KOPPEeKTHOH paboThI

TEIJIOCUYETUUKA);

e rpaduK MaKCUMaJbHOW TeMmIepaTypbl CETeBOM BOJbI B OOpaTHOM TpybOompoBoae (t2c) B

3aBHCHMOCTH OT TeMIIepaTypbl HApY>KHOT'O BO3yXa ([JIsl CHCTEM OTOILICHUS).

IIpn BbIXOJE KaKOro-imbOO U3 NEPEYUCIIEHHBIX MapaMeTpoOB 3a MaKCHUMAalbHOE OrPaHUYEHUE
peryasTop OyneT CTpeMHUTbCS YMEHBIINTh 3Hau€HHE TaKOro MapameTpa; M HaoOOpOT, MpPHU BBIXOJE
napaMerpa 3a MUHUMaJIbHOE OTPaHUUYEHUE PETYIATOp OyIeT CTPEMUTHCS YBEIMUYUTh €ro 3HaueHue. Eciau
OJTHOBPEMEHHO HapyIIaeTcs HECKOJIbKO OTPaHWYEHUH, OHM OTpabaThIBAIOTCS B HOpPSIKE, B KOTOPOM
IIEPEYHCIICHBI.

Caenyer oOpaTuTh BHHMAHHE Ha TO, 4YTO IPHM BBIXOJAE¢ IAPaMeTPOB 3a YKa3aHHbIE
OrpaHuyeHus peryjiupoBaHue no rpaguky npuocranasiausaercs. [loaTomy BBOAMTH OrpaHnyYeHHst
cJIeiyeT TOJBKO B TOM CJIy4ae, eCJIM 3TO AeliCTBUTEJbHO HE00X0IMMO.

I[J'Ifi BBITIOJTHEHU A (pYHKHI/II/I 3al0WUTBl OT 3aWJIMBAHUA YIPABJICHUC PETYIHPYIOMIUM KJIAllTaHOM I10
ONMMCAHHOMY BbBIIIC AJTOPUTMY HNEPUOAUYCCKH NPHUOCTAHABINBACTCH. Knaman Ipu 5TOM IIOJIHOCTBIO
OTKPBIBACTCA, 3aTEM IIOJIHOCTBIO 3aKPbIBACTCA, M, HAKOHCI, BO3BPAIIACTCA B ITOJIOKCHHE, C KOTOPOIro
Ha4vaJlaChb JaHHAas OIlCpalus. ITocne sToro PEryjinpoBaHUC MPOAOTIKACTCA.

10.8. YnpagJienne mupKyJsIHMOHHBIMU HACOCAMHU.

[Inara perynupoBaHusi MOXKET YNpaBiIsATh pabOTONH OJHOIO WM JIBYX IHUPKYJISIIMOHHBIX HACOCOB,

ecnu oHU noaktoueHs! K [IPT. TIpu 5ToM BBIOIHAIOTCS cenyromue GpyHKIuu:

® eCJIM HAacoC OJIMH, TO OH BKJIFOUAETCs B MOCTOSIHHYIO pabOTy Ha BECh OTONMUTENbHBIN Ce30H, 100
Ha Bech nepuoJi padboTsl cucteMsl ' BC 1 oTKITIOYaeTCs B «JIETHHID IEPHOL;

® [IpY HAIMYNU 2-X HUPKYIANUOHHBIX HAacocoB IIPT nomoaHuTEnsHO BBIIOIHSET IEPUOIHYECKOE
MEPEeKII0UYEeHNE HACOCOB C pabOTaIOLIero Ha pe3epBHBINA U 00PATHO;

e Ui 3alMTBl OT 3aWIMBaHUS B <JICTHUW» IIEPUOA IPOU3BOAMUTICI IEPUOJUUYECKOE
KPaTKOBPEMEHHOE BKIIOYEHUE HACOCOB;

® [pU HAJIMYUMU peJie Tepernajga NaBjieHUus W NpU NaJeHUM nepenaga naBieHus Ha Hem [IPT
aBTOMAaTHYECKH BKJIIOUAET PE3EPBHBINA HAcOC (IIPHU HAJIMYHUHU ABYX HACOCOB).

e Eciu BKJIIOUYEHNE HACOCOB (KaK JUIsl OJJTHOTO, TaK U JUIs IBYX HACOCOB) HE NIPUBEINO K MOSBICHUIO
nepenajga JaBleHUs Ha pene (aBapus TUNa «Cyxoill xoza»), IIPT aBromaruuecky BBIKIIIOUAET
HACOCBHI, a 3aTeM, ¢ 3aJaHHBIM IIEPHOJAOM, JIE]aeT MOMBITKN BKIIOYCHHS HACOCOB JIO MOJIyYEHUs
repenaja J1aBJICHHUs.
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«JleTHUI» pexxum

[IPT paGoTaeT B OAHOM M3 JBYX PEKHMOB: OCHOBHOM (PEXHUM DETYIMPOBAHUS) U <WIETHEM». B
«JIETHEM» pEXHUME PEryJUpOBaHHE TEMIEPaTYPbI/MOLIHOCTH MPEKPALAeTCs, UPKYJIALUOHHbBIE HACOCHI
BBIKJIFOYAIOTCS.

JU1 cucTeMbl OTOILIEHUS ONPEICIICHUE WIETHET0» PEKUMA OCYIIECTBIISIETCA 110 JBYM IIapaMeTpaM:
Jata W TeMmmepaTypa HapyxHoro Bosayxa. I[IPT mepexomuT B «IeTHMId» peXuM paboOThl, €ciH
BBINOJIHAETCST XOTS Obl OJHO M3 JIByX YCJIOBHMM: TeKyllas JaTa IONaJaeT B 3aJaHHbI NEpUon, WM
TEeMIIepaTypa Hapy>KHOr'0 BO3/yXa BBILIE 3aJJaHHOM.

Jns cuctemsl I'BC «wieTHUiD» pexuM onpenensercs TOAbKO 10 OAHOMY MPU3HAKY: TEKyIlas aara
MOIAIaeT B 3aJJaHHbIN IEPHUO/I.

B «ietHem» pexuMe OCYIIECTBISETCS TOJBKO TMEPUOIUYECKOE BKIIOUEHUE IUPKYISIIMOHHBIX
HACOCOB W PETYIHMPYIOMICT0 KjamaHa s 3alluThl OT 3awimBaHus. s oTkaza oT 3tux (QyHKUIUN
HEO0O0XO0IUMO 3a/1aTh HYJIeBbIe IEPUOABI BKIFOUEHHUS HACOCOB U KJIAllaHa, UM BBIKIIIOUUTE PETYISTOP.

10.9. 3amuTa napaMeTpoB peryJMpoBaHUA OT HECAHKIIMOHHPOBAHHOIO
U3MEHEeHMS.

IIpu cHaTtoll mnepembluke ¢ KOHTakTOB XP3 Ha maTe peryiMpoBaHHUsl BCE IapaMeTphl
peryaupoBaHus 3alMIIEHbl OT HECAHKLIMOHUPOBAHHOIO M3MeHeHus. [Ipu 3ToM n3MeHeHue napameTpoB
perysTopa BO3MOKHO TOJIBKO I1OCIIE BBOJA MAPOJIS.

s cBOOOIHOTO AOCTyNMa K HM3MEHEHHUIO BCEX IapaMeTpoB peryisropa (B TOM 4HCIeE, A
YCTaHOBKH TAPOJIsl) IEPEMBIUKY CIIEYET YCTAHOBUTb.

10.10. PadoTa ¢ MeHI0 IJIATHI PeryJIMpoOBaHUS.

Hactpoiika mapameTpoB perysisTopa U MPOCMOTP TEKYIIErO COCTOSHHUS O0BEKTa PeryIupOBaHUs
OCYILIECTBISECTCS € TMOMOIIBI0 AUCIUIES M KIaBUATyphl TerocdyeTunka. g Bxoma B Menwo [IPT
HEOOXOUMO TPEBAPUTEIHLHO HAWTH CTPAHUILy BXOJOB B MEHIO IUIAT PACHIMPEHUS B OCHOBHOM MEHIO
termocuerynka MKTC. Ha aToit cTpanuiie He0OX0AMMO IMMOCTaBUTh KyPCOP B CTPOKY C TEKCTOM:

CaN: Peryasitop>

U Haxarh kiasuiry <Enter>. 3gece «N», or 1 10 6 — HOMEp ClIOTa MAaTEPUHCKOM IJIAThl CHCTEMHOTO
6moka Temmocuerynka MKTC, B koTOpbIil BcTaBiieHa Iuiata peryiaupoBaHus. I[logpoGHO o pabote c
KJIaBHaTypOW M MEHIO HanucaHo B «PykoBojcTBe no skcmuryaranuu terocyeTanka MKTCy.

OCHOBHOE MEHIO IIJIaThl peryjiimpoBaHnuss COCTOUT U3 HECKOJIbKUX CTOHGHOB (CTpaHI/II_I),
NepeMEATbCA MEXKAY KOTOPBIMH MOXKHO C IMOMOMIBIO KJIaBHUII CO CTPEJIKaMM BJICBO M BIIPaBO. Ecmu
YHuCJIO CTPOK B CTOJ'I6L[C MMPEBLINIACT YUCJIO CTPOK HA JUCILIICC, NJIA BbIBOAA HA JUCILIEH HMXKHHX CTPOK
HGO6XO)II/IMO HECKOJIBKO pa3 HaXXaTb Ha KJIaBUIITY CO CTpGJ'IKOfI BHU3.
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Conepsxanne ocHoBHOTO MeHIO [IPT mpencraBiieHo Ha cienyroen cxeme:

2PeTynaTop: BKJI| |2Glc, m3/u: 0.26581 2Hacocl: -—== 2llapamMe P>
tus, °C: 12.50 tlc, °C: 63.01 Hacoc?2: -———- Kanaser>
W sam, T'kamn/u:0.010 G2c, M3/4: 0.26922 [lepenallaByieHus : ——--— OrpaHuyeHus>
W, Txan/u: 0.009 t2c, °C: 26.99 PyuHOe yIpaBJleHue> Temn. rpad. peryma.>
tl, °C: 31.15 Temn. rpaduk t2c> |«
- t2, °C: 26.99|7 | Hacocm> N
- W, Txan/u: 0.00941 - 7| knanan> *)
tHB, °C: 12.50 JleTHUY pexuM>
OuucTka BCeX HacCTp>
[laposnb: He HyXeH
IInarHoCTUKa>

*) — 1Iepexol MeX/Iy CTPAHHIIAMU MEHIO IPOMCXOIMT IO KPYry: C MOCIeAHEeH CTPaHMIb! 0 cTpeike B
OCYIIECTBIIAETCS MEPEXO ] Ha IEPBYIO CTPAHHUILY; C epBOii, 0 cTpenke # — Ha MOCTEAHION.

2 — B JICBOM BEpPXHEM YIIIy IHCIUIEs] MMOCTOSIHHO OTOOpa)kaeTcsi HOMEp CJIOTa MAaTePHHCKOH IUIaTh, B
KOTOpBI BCTaBJ€HA IJIaTa PErylIupoBaHus. DTa uHGOpMauus CiayxkuT s uneHtudukauuu [1PT B
CJly4ae MCIOJIb30BaHUA JBYX WK OOJiee MaT peryjaupoBaHusl.

IlepBasi cTpaHUIIa OCHOBHOTI'O MEHIO IJIATHI PEeryJTHPOBAHHUSA: COCTOSIHUE PeryJIATOPa

2PerTynaTop: BKIJI
tus, °C: 12.50
W sam, I'kan/u:0.010
W, T'kan/4d: 0.009

JlanHas cTpaHuLa SBISETCS 3arjaBHOM CTpaHUMLEH MEHIO IUIaThl PEryJIMpOBaHUA: OHA
oTtoOpakaeTcs TNpH Iepexoae M3 MeHo Terlocuetunka B MeHto [IPT. [lns Bo3BpaiieHHs B MEHIO
TEIUIOCYETYMKAa HEOOXOAUMO (€Cau Kypcop HAaXOAWUTCS B MEPBOM CTPOKE CTPAHMIIBI) HaXaTh KIIABUIIY
«ESC».

WNHupopmaiiys B nepBoii CTPOKE MOKA3bIBAET, BKIIOYEH JIU PETYIATOP. ITOT MapaMeTp MOXKET UMETh
3Hauenus: «BKJI» u «BbIKJI». Kpome TOro, mepen ykazaHHbIM 3Ha4€HHUEM MOTYT IPHCYTCTBOBATb
cuUMBOJIBL «!» 1 «*». CumBon «!» yka3piBaeT Ha Hainuue cOosi B padbote perynstopa. [Ipuunner cOoes
MOXKHO HaWTH B MeHI0 «JluarHoctuka». CHUMBOJI «*)» yKa3bIBaeT Ha TO, YTO PEryysTtop paboTaer B
«JIETHEM» PEKUME.

Ecnu paspernieHo U3MEHITh HACTPOHKHU PEryisTopa (C MOMOIIbIO YCTAaHOBKU IEPEMbIUKH Ha IIaTe,
aub0 MO TMapojio), A BKIIOUYEHUS/BBIKIIOYEHUS PEryyisaTopa HEOOXOJWMO NEPEMECTHTh Kypcop
TEKYyIEH CTPOKM B MEPBYIO CTPOKY AAHHOM CTpPAaHHUIBI U HAXAaTh KiIaBuILy «ENnter», a 3arem, ¢ momouibo
KiaBumy ® win ™ BeIOpaTh Hyx)HOE cocrosiaue («BKJI» wmn «BbIKJI») n Haxats kimaBumry «Enters
IS TIOATBEP K ICHUs BBIOOpA. ([[1 0TKa3a OT BBINOIHEHMS ICHCTBUS CIIEIyeT HaKaTh KiIaBUIIy «ESC»).

[Ipy BBIKIIIOUEHUHU PETYIATOPA COCTOSHUE YIPABICHUS HUPKYISIIMOHHBIMU HacOCaMU ocTaeTcs 0e3
u3MeHeHHus (ecau ObLT BKJIIOYEH OJMH K3 HACOCOB, OH OCTaeTCs BKIIIOUEHHBIM), YIIpaBIICHHE
PEryIUpPYIOIIMM KJIAIlAHOM OCTaHaBIMBAeTCA. B nanbHEHIIEM COCTOSHHME BBIXOJOB PETYJSTOpa HE
MEHSETCs 10 BKIIIOUEHHUsI PEryIIsATopa.

Bo BTOpOIi cTpoKe oTOOpakaeTcs TeMreparypa HapykHoro Bo3ayxa B °C.

B Tpertbeit u 4eTBepTOil CTpOKax — 3a/laHHOE U TEKyllee 3HauUCHHE MapaMeTpa peryaupoBaHus (B
3aBHCUMOCTH OT HACTPOWKH MapaMeTpoB peryisitopa 3To MoryT ObTh t1, t2, t1-t2 umum W). B mpumepe
510 W (TeruioBasi MOIIHOCTh, TOTpedIIsieMast CUCTEMOI ).
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Bropas crpanuna ocHoBHOro MeHio IIPT: usmepseMbie napamerpbl

2Glc, m3/uy: 0.26581
tlc, °C: 63.01
G2c, mM3/u: 0.26922
t2c, °C: 26.99
tl, °C: 31.15
t2, °C: 26.99
W, T'kan/u: 0.00941
tuB, °C: 12.50

Ha »roit CTpaHUuIeC 0To6pa>1<a}0Tc;1 3HA4YCHHA BCEX M3MEPSACMBIX IIapaMETpPOB. Ecmun kanan
TCIIOCYCTYHKA, C IMTOMOIIBIO KOTOPOTO U3MCEPACTCSA aaHHLﬁinapaMeTp,He HAaCTPOCH, WJIM MapaMCTp HEC
HU3MCPACTCA N3-3a KaKoTo-110o0 OTKa3a, BMECTO YHCJIOBOT'O 3HAYCHHUS BbIBOAUTCSA TCKCT «----- »,

Tperbst ctpanua ocHOBHOTo MeHI0 ITPT: uHaMKanus coCTOsSIHME HACOCOB U PYYHOe
ylpasJjieHHe

2Hacocl: —_————
Hacoc?2: —-———

PyuHoe ynpasiieHue>

B niepBoii 1 BTopoii cTpokax oToOpaxaercs 0JHO U3 4-X COCTOSHUN HACOCOB:

«----» — €CJIM HacOC HE MOJKIIIOYEH K PEryJIATopY;
«BKJI» — ecnu Hacoc MOJKIIIOUEH K PETYIsATOPY U BKIIFOYEH;
«BBIKJI» — ecu Hacoc MOJKIIIOUEH K PErYJIsTOPY U BBIKIIIOUEH;

«ABAPUS» — ecnu Hacoc MOJKIIIOYEH K PETYIATOPY, HO MPHU €ro BKIIOUEHUU pelie mepernaa
naBieHus (Ipyu ero HAIMYKK) He UKCUpyeT paboTy Hacoca.

B TpeTLeﬁ CTPOKC IIOKA3bIBACTCA COCTOAHUE PCJIC TCpCllada OAaBJICHUA Ha HOUPKYISAIUOHHBIX
Hacocax:

® «----» — €CJIU peJIe HE NMOJKIYEHO K PETYIATOPY;
o «ECTb» — ecnu pesne MOAKIIOYEHO K PEryIsaTopy U GUKCUPYETCs Tepenaj JaBlIeHus;
e «HET» — ecnu pene NOAKIIOYEHO K PETYIATOPY U OTCYTCTBYET IIEpENal AABJICHUS;

YerBepras CTpOKa CIYKUT JUId niepexosaa B MeHio «PyuHoe ympasineHuey». s 3Toro Heo6Xoaumo
NEPEMECTUTh Kypcop B 3Ty CTPOKY M HaxaThb KiaBully «Enter». B pesynbrare monyyum cCieayroniyro
CTpaHHULy:

2Hacocl: BHIKJI
Hacoc?2: BHKIJI
Kiaman: CTOIl
NosoxenKsm, %: 35.0

(mpumep 3TON CTpaHUIIBI MEHIO COOTBETCTBYET CIlIydaro, KOrjaa oba Hacoca MOJKIIOUYEHBI K PEryisITopy).
Ha nanno#t ctpanuie otoOpaxaercs TeKkylee cocTossHue BimoueHust HacocoB («BKJD» mmm «BbIKII»),
cocrosiHue ympaieHus perynupyomuM kianaHoM («OTKPBITby», «3AKPBITb» nmn «CTOII»), a
TaK)Xe OlleHKa noJjokeHus kiamaHa (0% COOTBETCTBYET MOJHOCTBIO 3aKpblTOMy Kiamany, 100% —
MOJTHOCTBIO OTKPBITOMY).

IIpu ycioBuu, 4TO PEryasaToOp BBIKJIIOYEH U CHATA 3alUTa OT U3MEHEHHUs [1apaMeTPOB PEryJsaTopa, C
kinaBuaTypel Cb MOXXHO BKJIIOYHUTH JIIO0OW M3 HACOCOB U OTKPBITh, JIMOO 3aKPBITh PETYIHPYIOIINN
KJIAIlaH.

Jl1st BKITIOYCHUSI/BBIKITFOUEHHSI JTFOOOTO HAacoca HEOOXOIUMO MEPEMECTUTh KYpCOp B CTPOKY ITOTO
Hacoca W Haxarb kiaBuiny «Enter». Ilocme storo, ¢ momomipio KiaBuiy * BRIOpaTh KelaeMoe
nericteue («BKJI» nmmu «BbBIKJI») n Haxare knaBumry «Enter». Eciu BeiOpana komaHma BKITIOUCHUS
OJIHOTO Hacoca B TO BpeMsi, KaK BKIIIOUEH JIPYroid, CHauasa aBTOMATHYECKH BBIKIIOYAETCS paOOTaArOIINA
HACOC M 3aTeM, TOCJIe May3bl, BKIIFOUACTCsI BRIOPAHHBIA HACOC.
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JUisi pydHOTO YIIpaBJICHUS TOJOKEHUEM PETyIUPYIOIIEro KianaHa HEO0OXOAMMO IEepPEeMECTHTb
Kypcop B cTpoky «Kianan» n HaxkaTh kiaBuily «Entery. ITociie 3Toro, ¢ momolpro KiaBuiy *® BeIOpaTh
xenaemoe nelicteue («OTKPBITb», «3AKPBITb» wim «CTOIIl») n Haxars knaBuiy «Enter» s
[I0JJa4¥ COOTBETCTBYIOLIETO YIPABJIAIOLIET0 BO3EHCTBUSA HA KIIAMaH.

YerBepras crpaHuna ocHOBHOro meHio IPT: nacTpoiiku

2llapamMe Tph>

Kanaser>
OrpaHuueHmUsS>

Temn. rpad. peryn.>
Temn. rpadmk t2c>
Hacocwe>

Kimanau>

JleTHUY pexmum>
OumcTKa BCexX HacTp>
[laposib: He HyxXeH
InarHocTmuka>

JlaHHasi CTpaHULA COAEPKUT BXOJbl B MEHIO Pa3jIMYHbIX HACTPOEK perynsaropa. [[ns mepexona k
COOTBETCTBYIOLIMM HacTPOWKaM HaJ0 MOCTABUTh KYpPCOpP B COOTBETCTBYIOILYIO CTPOKY JJT@HHOI'O MEHIO U
Ha)kaThb KjaBuuly «Enter».

Menw «IlapameTpsp»

Ha »T0i1 cTpanuiie 3a1at0Tcsl CIeIyOIME TTapaMeTPhl PErysTopa:

2Tun cucremsl: OToIl.
PerynmupoBaHne: W
HemMrp30Ha: 0.0010
Km: 0.00000
Ku: -5.0000

o «Tum cucrempl» — BbIOMpaeTcs u3 2-x BapuaHToB: «OTtom.» unu «'BCy». OT 3toro BwIOOpa
3aBHCAT: a) 33JJaHHOE 3HaYeHHe napamerpa perynupoBanus (st BC — B Buje KOHCTaHTBI; s
OTOIUIEHHS — B BHJE TIpauKka OT TEMIEpaTypbl HapyXXHOro BO3AyXa), U 0) ompeaeicHHue
«Jletnero» pexuma pabotsl (A ['BC — Tonpko Mo Auana3oHy Aat, JUisl OTOIUJICHUS — €IlIe U 10
TEMIIEpaType HapYKHOTO BO3IyXa).

e «PerynupoBaHue» — BEIOMpAETCs MapaMeTp peryaupoBaHus u3 crucka: tl, t2, t1-t2 umu W.

o «Heiitp30Ha» — BenmWYMHA OTKJIOHEHMS TMapaMeTpa peryInupoBaHUsS OT 3aJaHHOTO, B Mpeienax
KOTOPOTO PEryJisiTOp HE pearupyeTr Ha 3TO OTKJIOHEHHe. Eciu mapamerp peryiupoBaHUS —
TeMIeparypa, 9Ta BenuyuHa 3aaaercs B °C, ecnmu MOIIHOCTh — To B ['kan/d. Pexomenmyembie
sgayenusa: 1 ~ 3 °C u 2 ~ 5 % oT MakCUMaJbHOW MOIIHOCTA COOTBETCTBEHHO. UeM MeHbIIE
3HaUEHHUE ATOr0 Mapamerpa, TeM yaiie OyAeT paboTaTh PeryqupYIONIU KiamaH, TakXKe Yalle
pearupys Ha CIy4aiHbIE OTKJIOHCHHUS IMapaMeTpa PeryJIupOBaHUS.

o «Kny — «ponoprimoHanbHbI» K03 uIHeHT perynstopa. Pekomennyemoe 3nauenue = 0.

o «Ku» — «uHTerpanpHbIi» KodpduImeHT perynstopa. Pekomenayemoe 3HaueHHE MOKET OBIThH
paccuuTaHo no cienyrorieit popmyne: Ku = — 5*XonKmnanana/[luan/T, rae «/luam» — quana3on
W3MEHEHUS MapaMeTpa PEryJIupoOBaHus MPHU MepEMEIICHUH KJIallaHa U3 MOJHOCTHIO 3aKPHITOTO B
MOJIHOCTBIO OTKPBITOE MOonokeHue; «T» —BpeMs B CEKyHJax, 3a KOTOpPOE YCTAHABJIMBAETCS
3HAYCHHE TTapaMeTpa peryaIupoBaHus, paBHOE 3alaHHOMY. Hampumep, eciiu a1 peryaupoBaHus
TEMIEpaTyphbl OTOIUICHUS BBIOpATh BpeMs YCTAHOBJICHHS TeMIepaTyphl, paBHoe 3-M yacam (T =
3*3600), a Auana3oH U3MEHEHUs peryjaupyemMoi TemmepaTypbsl NpuHITH paBHbIM 30 °C, To
nonmyunM: Ku = —5%*75/30/(3*3600) =~ —0.001 (oOparure BHHMMaHHE Ha TO, YTO BEIMYHUHA
kod(durmenta aomkHa OBITH OTpUIaTeNdbHas). Eciu mapamMeTpoM peryinupoBaHMs SIBISETCS
MOIIHOCTb, TO €CIIA JUAMa30H TEIJIOBOWH MOIIHOCTH, MOTpeOIsieMblii cucteMoit, coctanisiet 0.07
I'kan/4, nns 3HayeHus xo3dduiuenta Ku npu mpouux paBHBIX ycloBusX mnoiydum: Ku = —
5%75/0.07/(3*3600) ~ —0.5.
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Menw «KanaabD»

HaHHOG MCHIO HCHOJB3YCTCA IJId IIPHUBA3KH HU3MEPACMBIX IMApaMETPOB PETyIaTOpa K
HU3MCPUTCIIbHBIM KaHallaM TCIIJIOCUCTUHMKA.

OTO MEHIO COCTOUT U3 8 CTPAHMILL, II0 YUCILY U3MEPSIEMBIX [1apaMEeTPOB peryisaTopa. B npuseneHHOM
nprUMepe HACTPOCHBI BCE MapaMETphl, XOTS €CIM KaKOH-THOO MapaMeTp OTCYTCTBYeT (HET JaTyuka,
U3MEPSIOLIEr0 COOTBETCTBYIOILMIM IapaMeTp) WM IapaMeTp HE HCIONb3YeTCsl B PEryisrope, TO
COOTBETCTBYIOIIMIM KaHal HAacTpaWBaTb He HYXHO. [IpuMep HacTpoHMKM BCeX KaHAJIOB IIOKa3aH Ha
CIEeAyIOUIEH CXeMe:

2KaHan peryd.: Glc 2KaHay peryd.: tlc 2KaHan peryd.: G2c 2Kanan peryd.: t2c
sMepsaeTc4a: MKTC|«| U3mMepsaeTcAa: MKTC |[«+| W3mMepsaeTc4d: MKTC [«| U3mepdaeTcAa: MKTC |«
Homep VV: 1|—| Homep VVY: 1|—| Homep VV: 1|—| Homep VYV: 1—-
Kanaus: Gvl Kanaus: tl Kanaum: Gv2 Kanasm: t2
2KaHan peryi.: tl| |2Kanan peryua.: t2 2KaHay peryi.: W| |2KaHan perys.: tHB
3MmepdaeTca: MKTC|«| UW3mMepseTcsa: MKTC |«| V3mMepseTc4a: MKTC [«| U3mepseTc4a: MKTC |«
Homep VYV: 1|—| Homep VV: 1|—| Homep VYVY: 1|—| Homep VYV: 1l|—
KaHnaus: t3 Kanaus: t2 Kanasn: W Kanas: ta

[TpuBeneHHass B mpuMepe HAacTpOWKa COOTBETCTBYeT cxemaM B) u I') m3 paccMOTpeHHBIX BbIIIE
CXEM TEeIJIOBBIX MyHKTOB. VI3Mepsiemblie mapameTpsl perymsitopa Glc, tlc, G2¢, t2¢c u W st mro0bix cxem
TETJIOBBIX MYHKTOB COOTBETCTBYIOT YKa3aHHBIM B IIPUMEpE KaHalaM y3i1a ydera Terocyerunka (Gvl, tl,
Gv2, 2 u W).

JIisi M3MepeHusl TeMIepaTypsl BOJbI, MOCTYIAlIei morpedurento (mapamerp peryssropa tl)
VICIIOJIb30BaH KaHAJl M3MEpPEHUs TEMIIepaTypsl B TpeTbeM TpyOompoBosae y3na ydera (kanan t3).
[TpeoOpa3zoBatens TeMnepaTypsl JUIsl ©3MEPEHHUs 3TOro MapaMeTpa MOAKII0YaeTcss KO BTOPOMY KaHAly
U3MEpEeHHs TeMIepaTypsl sroooro M.

[Tapamertp perynsatopa t2 11 u3MepeHus: TeMIepaTypbl BO/bl, BO3BpALIAtOIIEcs 0T IOTpeOuTes,
B 3aBHCHUMOM CXEMe NMPUCOCIMHEHHUSI He TpeOyeT YCTaHOBKHM OTAEIHHOIO JaT4yHKa, T.K. Temreparypa t2
coBnajgaer ¢ Temmeparypoil t2C. IlorTomy B MpHBEeIEHHOM HpHUMEpe HAcTpoWka g mapaMerpa t2
COBIIAJAaeT C HACTPOUKOH Jtst t2C.

Hakonen, nns u3MepeHus: TeMIiepaTypbl Hapy»XHOTO Bo3ayXxa tHB, B IpUMEpE MCIOJIb30BaH KaHall
TeMIEepaTypbl aTMOC(epsI ta TernocyeTyrKa.

W3mepsieMblii mapameTp peryisropa MOXKeT ObIThb HpUBA3aH JHOO K KaHaly Yy3jia ydera
TeIUIOCYeTUUKa (KaK yKa3aHO B IpuMepe), 100 K KaHaly M3MepHUTeIbHOro moayins. llepselii croco®
SBIISICTCS TMPEINOYTHTENbHBIM, YUYUTHIBAs, YTO IMOKA3aHMs BCEX KaHAJOB Yy3Ja ydeTa apXUBHUPYIOTCS
TEIUIOCYETYUKOM U, CJEA0BaTeNbHO, pE3YyIbTaThl pPETYIUPOBAHUS MOTYT OBITh BIOCIEACTBHU
IIPOAHAIU3UPOBAHBI.

Ecnu ucnone3yercs npuBs3Ka K KaHaJy y3/1a ydeTa, TO HaCTpoiiKa JiejaeTcs CiaelyonM 00pa3oM:

e B crpoke «M3mepsercsa» Beioupaercs «MKTCy;

e B crpoke «Homep YV » BBoauTcst HOMep y3na yuera (oT 1 10 4);

e B crpoke «Kanam» BeIOMpaeTcs kaHan y3na ydera u3 cmucka: Gvl, Gv2, Gv3 (w1 kaHaioB
perynsitopa Glc u G2c¢); tl, 2, t3 (mnsa kaHanoB perynstopa tlc, t2c, tl, t2); W (s kanana
perynstopa W); ta (1711 KaHaJIa perynsaropa tHs).
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Ecnn ucnone3yercs npuBsA3Ka K KaHAy M3MEPUTENIBHOIO MOJAYJSA, TO CTpPaHULA C HACTPOUKOMU
MMEET HEMHOT'O IPYTrOy BUA:

2KaHaJ peryd.: tl
3mepdgeTc4a: VM
Anpec VM: 7685
Kanamn MM: t

e B crpoke «M3mepsiercsa» Beioupaercs «MMy»;
e B cTpoke «Anpec IM» BBoguTcs aipec H3MEPUTENBHOTO MOAYJIA (€ro 3aBO/ICKON HOMeD);
e B crpoke «Kanan MM» BbIOMpaeTcs KaHal HM3MEPHUTEIbHOrO MoOAyas u3 chucka: Gv (s

ka”ayoB peryisaropa Glc u G2c¢), t wim t2 (1 kaHaiaoB perynsTopa tlc, t2¢, tl, t2, tas). Kanan
s mapamerpa W TakuM Crioco0OM HacTPOEH OBITh HE MOJKET.

Ecnu mapamerp perynstopa OTCYTCTBYeT (HET JaTdMKa, H3MEPSIOIIEr0 COOTBETCTBYIOIIUM
napameTp) WiIu MapameTp HE HCIOJb3YeTCs B PETyJATOpe, MPU €ro HacTporKe B cTpoke «M3mepsiercs»
cienyet BoIOpaTh «HeT». Hanpumep:

2KaHamn peryd. : tl
sMepsaeTcsa: HeT

JUis IpOBEpKM NMPaBUJIBHOCTH HACTPOMKM HEOOXOIMMO BBIBECTU Ha JAUCIUIEH BTOPYIO CTPAHUILY
ocHoBHOro MeHwoo [IIPT wu yOemuthbcsi, 4TO Ui BCEX HACTPOCHHBIX M3MEPSEMbIX IapaMeTpoB
0TOOpa)karoTCsl MPaBUIIbHBIC 3HAUCHMS.

Menio «Orpanu4eHus»

C nomouipl0 3TOr0 MEHIO 33Jal0TCsl TPAaHUYHbIE 3HAUYEHUS HU3MEPSeMbIX MMapaMeTpPOB CHCTEMBI.
MEeHIO COCTOUT U3 OAHOW CTPaHUIBIL:

2tl max, °C: 95
t2c min, °C: 10
Gc max, M3/u: 2.500
Gc min, M3/u: 0.100
Wmax, I'kan/u: 0.080
tlc-t2c min, °C 10

Ha »T0i1 cTpanuiie 3a1ar0Tcs CISIyONINE TapaMeTPhl PErysTopa:

«t1 max» — MakcuMaibHas TeMIIepaTypa BOJbl, IOCTyHAaOMIEel moTpeduTento (s ciaydas, Koraa
peryaupyemslii mapameTp — He t1);

«t2C Min» — MUHUMaJIbHAS TEMIIEpPaTypa CETEBOW BOJIbI t2¢ (3aIUTa OT 3aMOPAKUBAHHS);

«GC max» — MakcuMalbHBIN pacxon cereBoi Bojbl (Glc u G2c¢);

«GC min» — MUHUMAaTBHBIH pacxo ceteBoi Bozbl (G2¢ u Glc) (3ammra OT 3aMOpaKUBaHN);
«Wmax» — makcuMaiibHas motpeodssiemast MomHocTh (W);

«tlc-t2C min» — MUHUMaJbHAS Pa3HOCTh TEMIIEpaTyp ceTeBoi BoAbl (tlc-t2¢) (Ut KOPPEKTHOM
paboThI TEIIOCUETYNKA);

Ecnu 3naueHmne OrpaHU4YCHUA PaBHO 0, TO OHO HC YUHUTBIBACTCA.

Menio «TemnepaTypHbIi rpauK peryJasaropa»

JIaHHOE MEHIO COCTOMT U3 OJTHON CTPaHMIIBI:

2tuB, °C: W, 'kan/u4
1: -30.0 0.0750
2: -6.00 0.0400
3: 10.00 0.0150

Ha osroii crpanmue 3amaercss B TaOIMYHOM BHUAE TpaduK 3aBUCHMOCTH 3HAUYEHHUS IapaMeTpa
perylnupoBaHus OT TEMIIEPATypbl HAPYKHOI'O BO3yXa.
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B neBom ctonbie TaOnuIbl 3aaeTcs TemIepaTypa HapyKHOTO BO3/AyXa, B MPAaBOM — 3HAUCHUE
napamerpa perynupoBanus (B npumepe — W). Eciiu mapametp perynupoBanus — remneparypa (t1, t2 wmm
t1-12), To 3HaueHue nmapaMmerpa peryaupoBanus 3agaercs B rpaaycax Llenscus. Ecnu momnocts (W), To
— B ['kan/y.

Ecnu Tun cucTeMBl peryimpoBaHUs — OTOIUICHHE, TO TpadUK 3aBHCHMOCTH 3HAYCHHUS IapaMeTrpa
PEryJiMpoBaHUs OT TEMIIEPATyphl HAPYKHOTO BO3JyXa 3a/aeTcs TpeMmsl ToukaMmu (Kak B mpumepe). s
I'BC 3amaHHOe 3HaueHHE MapaMeTpa PETYJIUPOBAHMSI SIBISIETCS KOHCTAHTOM: 3aJaeTCsl TOJIBKO OJHO
3HaYeHHEe (3HaYEHUE TeMIIepaTypbl HApY>KHOTO BO3/yXa IPU 3TOM HE 3a/1aeTcs).

JlJis penakTupoBaHus TOUKH Ipadrka HEOOXOIUMO MOMECTHTh KypCOp B HY)KHYIO CTPOKY, HAKATh
KinaBumy «ENtery, orpemakTupoBaTh 3HAYCHUE TEMIIEPATyphl HAPYKHOTO BO3JyXa, CHOBAa HAXaTh
knaBumy «Entery, oTpemakTupoBarh 3HAUCHUE TapaMeTpa PEryINpOBaHUS W B TPETHH pa3 HaXKaTh
KJaBuIry «Enter».

Menio «TemnepatypHsiii rpaguk t2c»

OTO MEHIO HCIONb3yeTCs MAJsl 3a/laHds ellle OAHOI0 OrpaHWYeHHs — rpaduka MakCHUMaJbHOM
TEMIIEPaTypbl 00paTHOW ceTeBoi BobI (12C) mst cuctemsl ororutenus (ms cucrembl ['BC atot rpaduk
3HAUEHUS HE UMEET):

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

3nauenue t2¢, paBaoe 0 (Kak B MpuMepe) 03HAYALT, YTO JaHHAS TEMIIEpPAaTypa HEe KOHTPOJIUPYETCS.

Menro «Hacocb»

2Hacoc 1: ECTb 2llepuogllepexy, n: 5
Hacoc 2: ECTbH Bpewms nepexJi.:14:35
Pesne mamJyieHus: ECTH - l[lay3zaBxiaHac, c: 3
[lepenllaBi: PA3OMK Beixonl Ha pexuMm,c: 5

- PeakumaHaABap,c: 5
llepABapBki, MuH: 30
MaxcKommulloneiTok: 10

OTO MEHIO COCTOUT U3 ABYX CTpaHHUIL.

Ha nepBoit u3 Hux ykassiBaercs, noakiatoueHsl i K [IPT nHacocsl u pene nepenana nasnenus. s
Ka)KI0ro U3 2-X HACOCOB U pelie Mepenajaa AaBleHUs HaAo0 BbIOpaTh oAHO U3 ABYX coctosiHuit: «ECTbhy»
nmm «HET». C nomompro mapamerpa «llepen/laBn» 3amaercsi, Kakoe COCTOSHHUE KOHTAKTOB pelie
nepenaaa gasieHus («PA3OMK» wimu «3AMK») COOTBETCTBYET HAaNWYUI0O HOMHUHAJIBHOTO Iepernaja
JTaBJICHMUS.

Ha BTOpOfI CTPAHULIC 3aJa0TCA MapaMETPhI, OIMPCACTIAIONINUEC TOPATOK paGOTLI C HaCcoCaMHu:

o «Ilepuonllepexn, a1» — nepuoj nepeKIrOYEHNUs HACOCOB (B JHSAX) C OCHOBHOI'O Ha PE3E€PBHBIN U
obpatHo (eciu k [IPT nmoaxitouens! 06a Hacoca);

e «Bpemsa mepekis.» — BpeMs CYTOK (Yachl U MHUHYTHI), KOI/Ia OCYIIECTBIISETCS NEPEKIIOUEHUE
HAacCOCOB.

o «Ilay3aBknHac,c» — nay3a npu nepexiIoueHHH HacOCOB (BpeMsI MEXAY BBIKIIOYEHHUEM OJHOTO
U BKJIFOUEHUEM JIPYTOro HAcoca) B CEKYHJIaX;

e «BpIxox Ha pexuM,c» — BpeMs B CEKyHJaxX OKHMIaHMS IOSBJICHHsS CUTHAJAa HA peje nepenaja
JABJICHHS TOCJIE BKJIIOUEHUS HACOCA;

o «PeakmuaHaABap,c» — BpeMs peakiMy Ha aBapuI0 Hacoca, TMarHOCTUPYEMYIO IO IIPOINaJaHUIo
CUTHaJIa Ha pelie Iepernaja 1aBiIcHus;
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e «IlepABapBxki, MUH» — IepUOJl B MUHYTaX, C KOTOPbIM OyIyT AENaThCs MOMBITKH BKIIOUEHUS
HAacoCOB, €CIIM pelie Iepenaja AaBICHUS HE PErUCTPUPYET MOSABICHUSA epenaaa NaBJICHUs [Py
BKJIFOUEHUHU HACOCOB;

e «MakcKomnulIonbITOK» — KOJIM4ECTBO MONBITOK BKJIFOUYEHUSI HACOCOB;

Menmw «Kiaanman»

2XonKmnamnaHa, C: 75
Min wmMmnynsc, c:1.00
Max mMmnyiasc, c¢:10.0
Mepmonl3am3awmi, n: 1
Bpemsa3am3awmi: 14:35
May3aBxaKmamno, c: 3

e «XonKnamana,c» — BpeMs TEpeMEUICHHUS PETyJUpPYIOMIEro KianaHa M3 OJHOTO KpaWHETo
MIOJIOKEHHS B Jpyroe. 3amaercst B ceKyHaax. J[aHHBIA MmapaMeTp HCIOJB3YeTCs JUIsl OLIEHKU
MOJIOKEHUSI KJIalaHa ¥ B ITOPUTME 3aIllUThI KJIAIlaHa OT 3aUJIMBaHHUS.

e «Min HMITYJIBC, C» — MHHHUMAJIBHOC BpPCMA IOJAYHM CUTHAJIA Ha OTKPBITUC WK 3aKPBITUC
peryaupymoomero kiamaHa B cekyHjaax. CurHaia s OTKPBITUS WM 3aKpBITHS KianaHa He
nojaercst A0 TeX MOp, MOKa PAacCYMTAHHOE PEryJISATOPOM BpeMs HMITYyJIbCa MEHBIIE, YeM
3HAYCHHE JaHHOTO Mapamerpa. JTOT MapaMeTp AODKEH OBITh COIJIACOBaH C IapaMeTpoM
«Heiitp30oHa» TakuM 00pa3oM, 4YTOObI IPU NEPEMEILICHUN KIlallaHa B TEU€HHE BPEMEHU, PABHOTO
MUHUMaJIbHOMY HMITYJIbCY, M3MEHEHHE PEryJupyeMoro mnapamerpa He Obuio Oousblie, dem
BEIMYMHA HEUTpalIbHOH 30HBI. PexoMmenayemas BenmuuuHa — 2 + 5 % OT 3HaYeHMs MapaMmerpa
«XonKinamana». B mo00om citydae, 3TOT mapaMmeTp He JoJKeH ObITh paBeH (!

e «Max ummynbc, C» — MaKCHUMaJbHOE BpeMs IOJaud CHTHajla Ha OTKPbITHE WM 3aKpBITHE
PEryIUpyIOILIEero KiamnaHa B CeKyH/1ax.

o «llepuon3am3ann,m» — mepuon B AHSAX, C KOTOPHIM BBIMONHAETCS (GYHKIUS 3alIUTHI OT
3aWJIMBaHUA, IPU KOTOPOM pEryJupyrooIIMi KiamaH IHPOrOHSETCS MO BCEMY JUAIla30HY
MOJIOKEHUH OT MOJTHOCTBIO 3aKPBITOTO J10 MOJTHOCTHIO OTKPBITOIO;

e «Bpemsa3am3ann» — BpeMs CyTOK (4achl U MUHYTHI), KOTJia OCYIIECTBIISETCS ONepanns 3aluThl
KJIallaHa OT 3aWJIMBaHUS;

o «Ilay3aBxnKum, c» — MuHUManbpHas mays3a B CEKyHJaX MEXIY BBIKJIIOYEHHUEM M MOBTOPHBIM
BKJIFOYEHHEM KIIallaHa.

Menio «JIeTHuil pesxum»

2tus, °C 99
Hauajo: 01.06
Konerr: 31.08
BanllepexnPex, u: 1
[lepmonBxmnHacoc, n: 7
BpemsaBxiHacoc,c: 10

[TapameTpel, onpenenseMble Ha 3TON CTPaHMIIE, UMEIOT CIIEAYIOIEe 3HaUCHHE:

e «tHB, °C» — rpaHMYHOE 3HAYEHHME TEMIIEPATypbl HAPYXHOTO BO3/yXa, ONPEHEISAIOIIEE PEXUM
pabGotbl. Ecnam tHB JepKUTCS BBIIIE HTOTO 3HAYEHUS B TEUEHHE BPEMEHM, ONPEIeNsieMOro
napametrpoM «3anllepexnPex», miara perynupoBaHHUs NEPEXOJUT B JIETHUH PEXUM pabOTHI.
Ecnu tHB AepKUTCS HUXKE STOrO 3HAUEHUS B TEUEHHE BPEMEHH, ONPEIEIIIEMOrO MapaMeETPOM
«3anllepexnPexy», miara perynupoBaHusl EPEXOJAUT B PEKUM peryaupoBanus. [[ns oTkaza or
nepexofa B JIETHUH peXuM pabOTHl MO TeMIIepaType HapYKHOTO BO3JyXa, CIEAyeT 33a/1aTh
3aBEJIOMO HEJIOCTHKUMOE 3HaYE€HHE 3TOr0 mapamerpa, Harnpumep, 99 °C;

o «Hauano» — mara Havana JIETHEro pexuMa paloThl (IeHb W Mecsll). Ecnu 3agath ee B BUIE
«00.00», To mepexo1 Ha JETHUHN PeXUM PaOOTHI MO AaTe MPOU3BOIUTHCA HE OYy/IET;

o «Konemny — nata oxkoHYaHUs JIeTHEro pexkuma padotel. Ecnmu 3amate ee B Buue «00.00», To
Nepexo/ Ha JISTHUI PeKUM paboThI 10 JaTe MPOU3BOAUTLCS HE OY/IET;
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o BanallepexnPex, 4» — 3aaepxKa B yacax MMpH MEPEKITIOUCHUH pekrMa paboThl IO TeMIepaType
Hapy’>KHOT'O BO3/1yXa;

e «IlepuonBxnHacoc,n» — nepuoa B AHSX, ¢ KOTOPBIM HACOCHI KPATKOBPEMEHHO BKJIIOYAIOTCS B
JIETHEM pEXUMe paboThl I 3alIUTHl OT 3aWjiMBaHuA. MOMEHT BpEeMEHH, B KOTOPBIH 3TO
IIPOUCXOIUT, Olpenensiercs napamerpom «Bpewmst nepeki.», u3 meHto «Hacock»;

e «BpemaBknHacoc,c» — Bpems B ceKyHJaX, Ha KOTOPOE BKJIIOYAKOTCS HACOCHI JJISl 3AIIMTHI OT
3aWJIMBAHUS B JIETHEM PEXKUME PaOOTHI;

Menw «O4nCcTKA BCeX HACTPOEK»

2lloaTBEepPOUTE KOMaHIYy
OumcTka BCeX HaCTp
IDa: Enter, HeT: Esc

[locne BXOma B 3TO MEHIO AJII OYMCTKHA HACTPOEK (MOJ KOTOPHIM TMOJpa3yMeBaeTcCsl 3aIluCh
HEKOTOPOTO CTaHJAPTHOrO Habopa HACTPOEK) HEOOXOAMMO HaxaTh KiaBuiry «Enter». Ecim maxarts
KiaBuiny «ESC», HACTpOMKHU ocTaHyTCs 6€3 U3MEHEHUSI.

Onucanue paﬁoTI)I C ImapoJjem

JlocTyn s MU3MEHEHHUs HACTPOEK B IUIATe PEryJupOBaHMs OTKpbIBaeTcs JMOO € MOMOIBIO
YCTaHOBKM NEPEMBbIUKH Ha KOHTaKThl XP3, 1100 (mpu CHATOM NEpEeMbIUKE) — C TIOMOIIbIO BBOJA MAPOJISL.
MaxkcumanbHast JUIMHa Maposist — MecTb HUdp.

Ecnu nepeMbruka ycTaHoBJIeHa Ha KOHTAaKThl XP3, To mapoyib He HY)KeH U Ha JUCIUICH BBIBOAUTCS
CO00IIEHHE:

Taposib: He HyXeH

N3meneHne naposis BO3MOXKHO TOJIBKO IIPH YCTaHOBJICHHOW mnepeMbluke. I M3MEeHEeHUs maposist
HaJ0 MEPEMECTUTh KypCop Ha CTPOKY C IapojieM M Haxarhb kinaBuily «Enter». Ha nucriee mossutcs
HaJIUCh:

[TapoJsib: 22772727

[Tpu nmomomu 1pPOBBIX KIABUII, HAJO0 BBECTH HOBBIM Maposib. OTMEHUTH BBOJ HOBOTO MapoOJIst
MOXHO KiaBuiien «Esc». [l moaTBepKaeHUs BBOJAa HOBOTO MapoJiisl Haao Haxarh «Enter», U HOBBIU
napoiib Oyner 3anucad B namsath [IPT. Ha nqucninee mosiBUTCS Haammch:

[TapoJsib: 3MeHeH

Ilocne Ha)kaTHs KJIABHII CO CTpCJIKaMU (HpI/I YCTaHOBHCHHOﬁ HCpCMLI‘{KC) BUJ CTPOKHU C MapoJIeM
CHOBA NPpUMET I/ICXO}IHLIf/i BU:

[lapose: He HyXeH

Ecnu nepembiuka ¢ koHTakTOB XP3 cHsATa, Ha KK BBIBOAUTCA HAAMUCH:

[TapoJib : Beenure

IIpn 5TOM M3MEHEHHE HACTPOEK PETyJATOpa BO3MOXKHO TOJIBKO IOCj€ BBOAa napois. [is storo
HAJI0 TMEePEMECTUTh Kypcop Ha CTPOKY C MapojieM M Haxarb kiaBuily «Enter». Ha nucrinee mosiButcst
Ha/I[TUCh:
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[TapoJsib : 22722727

[Tpu momommum nupoBIX KIABHIL, HA0 BBECTU Maposib. OTMEHUTH BBOJI MAPOJISi MOKHO KJIABUIIEH
«Esc». [lng nonareepkIeHUs BBOJA IapoJisi HALO Haxarb KiaBuily «Enter» u, ecnu naponb BBeIEH
IIPaBUJIbHO, HA JUCILIEE MIOSBUTCS HAIIHUCH:

Taposb: NpuuaT

JIn6o, ecau mapoiib BBEAEH HEBEPHO:

[lapoJsib: HeBepHBM

KomnyecTBO MONBITOK BBOJa IIapOJisd HC OI'PpaHUYCHO.

Jlnst cOpoca MpaBMIIBHO BBEAEHHOTO MApOJs HAJO IEPEMECTHTh Kypcop Ha CTPOKY C IapoiieM U
HakaThb KinaBuiry «Enter». Ha nmucnee mosBUTCS HaAMuCh:

MNaposb:  Copoc

Ecnu naxkats knaBumry «Entery, To mapons Oyner cOpoieH (pu 3ToM AOCTYH K HacTpOoiHKaMm Oyzer
3aKphIT), ecinu «Escy», HeT.

Eciu B TeueHue gaca He 6YZIGT Ha>XaTo HH OI[HOﬁ KJIaBulIK, TO ITIApOJib 6yIICT ABTOMAaTHUYCCKU
cOpotiieH.

Ecnu Ha mnate perynaropa nepemMbpluka ¢ KOHTakToB XP3 cHsTa, TO Ui YAaJIEHHOTO U3MEHEHUs
HACTPOEK IJIaThl Mo MpoTokosy oomeHa uepe3 MKTC Hazno Takke cHadaina BBECTH MapoJib MM HPSMO C
knaBuatypsl MKTC unu npu nomonum nporpammsl DkpMkts.exe.

Menr «/{uarHocTuxka»

2Cbom FLASH: Hem
Cbom EEPROM: Hem
Cbomt BpeMs: HeT
CoomCrasuMKTC: Her
CoonCrazsulM: Her
Oumbkxa tHB: Hem
Ounbra W: Hem

Ha nanHOi crTpaHune otoOpaxaercss cocrtosHue anmnapaTHbIX cpeactB IIPT u  ocHOBHBIX
[IapaMeTPOB, YYACTBYIOIINX B PEryJIUPOBAHUH.
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11. PykoBOaCTBO MO YKCIJIyaTAllUH IUIATHI JUCKPETHBIX BX010B (Din8)

11.1. Ha3zuauenue.

[Tnata #guUCKpEeTHBIX BXOAOB (mamee — Iwiata Din8) sBasiercss 1utatoit pacumpenus (ITP)
terocuerunka MKTC. [Tnara Din8 npenna3snavena jyis cOopa JaHHBIX OT OJJHOTO MJIM HECKOJIBKHX (10
8-MH) yCTpONCTB € BBIXOJAOM THUIIA «CYXOH KOHTAKT» WJIM «OTKPBITHIA KOJUIEKTOP» U MOCIEAYIOLIEH MX
nepenaqn st 00padbotku B cuctemMHoM O0sioke MKTC.

11.2. CocTaB M yCTPOHCTBO IJIATHI JUCKPETHBIX BXOJ10B.

[InaTta TUCKPETHBIX BXOI0B COJICPHKUT:

e YIPABJISIOLUN MUKPOKOHTPOJLIED;

e § IMCKPETHBIX TAJIbBAHOU30JIUPOBAHHBIX OT 1eneil Chb BX0/10B co cXeMoM 3aluThl 0T apedesra;
L] 8 Hap KIICMMHBIX 6JIOKOB JJIA ITOAKJIIFOUCHU S JII/IHI/Iﬁ CBA3U C BHCIIIHUMHU yCTpOfICTBaMH.

CEEEE EEE)]
2 2|3853 8 6

[e+] 76+ [+ [+ 3+ [2e] %]

[8-[7-]6-[5-|4a-[3-]2-]1-] —

Pucynoxk 11.1. PacnioyioxeHue KJieMM Ha IJ1aTe JUCKPETHBIX BXOJIOB.

11.3. XapaKkTepuCTHKHU IJIATHI INCKPETHBIX BX0/I0B.
TexHuueckue XapaKTCePUCTUKH

[Tutanue mnatel Din8 ocymectBnsiercsa ot cucreMHoro 61oka MKTC (Cb MKTC) uepes cnot IIP
Ha ero marepuHckoi ruiare. [Tnara Din8 nmeeT BcTpoeHHBIN ranpBaHon3oaupoBanHbiil ot neneid MKTC
UCTOYHUK MTUTAHUS BXOAHBIX IIeTel TIaThl.

[ToTpebnsiemMast MOLITHOCTB BO BpeMs paboThl, He Oosee 1Bt
HanpsikeHne nctouHrKa NUTaHNs BXOJHBIX LEenen =6...7B
Tok KOpOTKOro 3aMbIKaHHs BXOJIHOM Lienn 5...6MA

CYMMapHOC COIIPOTUBJICHUC JIMHUU CBA3HU U 3AMKHYTOI'O BEIXOJHOI'O KJIFO4Ya

9 He Ooneel kOm
BHEIITHETO YCTPOUCTBA

Pexomenayemoe ceueHre NpoOBOJHUKOB JJUHUH CBSI3U 0,2...1 ,SMM2
Pabouyas yacToTa BXOJIHOTO CUT'HAIa He 6oiee 150I'n
MuHuMaNibHasI perUCTpUpyeMast JJIUTETbHOCTh BXOTHOTO UMITYJIhCa 3Mc

YcaoBus IKCILIyaTaluM

TeMneparypa OKpy» armlero Bo3ayxa ot 5 1o 50° C
OtHocuTenpHas BIaXHOCTD pu 35°C u 6oJiee HU3KUX TEeMIEpaTypax Mnpu 110 93%

0
OTCYTCTBHUH KOHACHCAIIUHN BJIar'n
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q)yHKIII/IOHaJ'[LHbIe BO3MOKHOCTH

IInara JUCKPETHBIX BXOJ0B o0ecIeynBaer:

CUMTBIBAHHUE JIAaHHBIX C BHIXO/1a YCTPOUCTBA;
paboTy B pekUMe CUETYMKA UMITYJIbCOB;
nepenavy nosydeHHbix gaHubix B Cb MKTC.

11.4. IloaroToBKa MJIATHI JUCKPETHBIX BX0/I0B K padoTe.

Hepez[ HCIIOIb30BaHueM IuiaThl Din8 BHHMAaTEIbHO OCMOTPHUTE ¢€€. IInata ne JOJDKHA HMETh
BUJIHUMBIX MCXaHUYCCKUX HOBpe)K,[leHI/If/'I.

otkpoimte nsepiy Cb MKTC;

Beikirounte mutanue Cb MKTC;

3aBenuTe Kabenu OT BHEUIHUX YCTPOMCTB, JATYMKOB WJIM KOHIIEBBIX BBIKIIIOUATENEH BHYTPh
ocHoBHOro 0110ka MKTC uepe3 repMoBBO/IbI B €M0 HUKHEHN YacTH;

MOJIKJIIOYNTE Kabear K KIEMMHBIM OJIOKaM, pacrojokeHHbIM Ha miare Din8 (cMm. PucyHok
11.1), mpu HEOOXOIUMOCTH COOJTIO1asT TTOISIPHOCTB;

ycranoute 1wiaty Din8 B mo6oii cBoOGomubiii ciot IIP mHa matepunckoi miare Cb MKTC,
YUUTBIBAs PacIioyIoKEHUE HAIIPABIISAIOLIErO KIl0Ua Ha KpaeBOM pa3beMe IUIaThl;

3adukcupyiite mnaty AuckpeTHbix BXxoa0B B kopmyce Cb MKTC omnum BuntoM M3X6,
BXOJIAIIUM B KOMILUIEKT MTOCTABKH TJIATHI;

pxirouyute nuranue Cb MKTC;

yOeauTech B TOM, YTO MUTAET JKEITHII cBeTOaMO ] Ha Tuiate Ding;

3akpoiite neepiry Cb MKTC.
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12. PyxoBoacTBO 1o 3Kcnayarauuu miarsl pacuupenus [IPC-802 nis odmena
AaHHBIMH 110 poToKo.ay Ethernet

12.1. Ha3zuauenue

ITmara Ethernet TIPC-802 mnpeanasHaueHa s nogkiaroueHus Ttemiocderynka MKTC
BBIYUCIUTENFHONU ceTH, pabotaromieil mo nportokony Ethernet. CBsf3b ¢ ygaJieHHBIM TEIUIOCUETYUKOM
MKTC ocymiectBnsiercs: uepe3 MHTepHET, Mpy 3TOM JUCHETUYEPCKUI MYHKT JOJIKEH OBITh MOJKIIOUYEH K
cetu MHTEpHET M1I00BIM yT0OHBIM CIIOCOOOM.

[Tnara paboraer B coorBercTBuM co cranaaptom |EEE 802.3-2012 u ycranaBnmBaercst B Jr000i
cBoOoaHBIHN cioT pacmmperus XS1-XS6 marepunckoit matet Cb MKTC.

Takoit cioco0 cBsizu ¢ ynaneHHbM TemocueTunkoM MKTC no3Bosisier opranu3oBaTh HACTPOUKY
€ro IapaMmeTpoB, KOHTPOJIb €ro COCTOSIHUSI M CYMTBHIBAHHME apXMBHBIX JIaHHBIX TeIUIOyYyeTa ¢
MUHUMAaJIbHBIMU HAKJIaJHBIMU PACXOJIaMHU.

12.2. CocraB komiuiexkTa nocrasgku [NPC-802

B cocras komriekta mocraBku miatel [IPC-802 BXoasT crieayronmue KOMITOHEHTHI:

miata [TPC-802 Lt
Buiika RJ-45 st kpyrioro kabens ¢ 3-mst 3yoniamu yHuBepcanbhas tuna TPR-8P8C-U 1wt
BUHT M3X6 Lt
nacriopT ¢ ormetkamu OTK u oTnena cObita Biig

12.3.¥Ycranoska I[IPC-802 B cucremubiii 0;10k MKTC

Hepez[ ucnoab3oBanrem [1PC-802 BHUMATETEHO OCMOTPHUTE €C. [lmara He J0JIDKHA UMETh BUIUMBIX
MECXaHUYCCKUX HOBp@)K)IGHHfI.

[Tnara ITPC-802 ycranaBiuBaercss B Jr000i cBoOOaHBIN cinoT XS1-XS6 MarepuHCKOM miaThl
cucremuoro 61oka MKTC (cm. Pucynok 1.1).

s ycranoBku [TPC-802 B cucremusiit 610k MKTC BbInonHUTE clieayromye AeHCTBU:

- otkpoiite asepiy Cb MKTC u Beikintounte nutanue Cb MKTC;

- 3aBeauTe Kabenp Ethernet Tuna sumas napa Cat5e (manee kabens) BHyTph Kopnyca Cb MKTC
Yyepe3 repMOBBOJI B €r0 HUKHEN YacCTH;

- UHCTPYMEHTOM JUIsl CHATHS M30JSIMU HAJAPEKbTE BHEIIHIOI 000JI0UKY Kabels Ha pacCTOSHUU
OKOJIO 3 CM OT Kpas,

- CHUMHTE HaJIpe3aHHYI0 000JI0UKY KabeJs;

Pucynok 12.1 CHsaTHe BHEIIHEH 000JI0YKH ¢ Kaders.
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- pacIyIeTUTE Maphl U PACHIPEICIUTE UX TI0 I[BETAM B COOTBETCTBUHU C OJJHOM U3 BHIOPAHHBIX CXEM -
o cxeme T568A, nu6o no cxeme T568B;

Pucynox 12.2 Hymepanust BeiBo1oB Buiiku RJ-45

KoHTakT T5684 T568B
1 0es10-3eNeHbl} 0e110-0paHKeBbII
2 3€JICHBIH OpaH)KEBBIN
3 0e10-0paHKEeBbIH 0eno-3eNeHbli
4 CHUHHI CHUHHI
5 6eno-cuHuM 0en0-cuHui
6 OpaHXEBBIN 3CJICHBIN
7 0e10-KOPUYHEBbIH | 6€710-KOPUYHEBBIH
8 KOPHYHEBBII KOPHYHEBBII

Tabmuma 12.1 Cxembl pacrpeeneHus map B kadee

- BBIpOBH}IfITe IMPOBOAHUKHU, TNIOTHO UX COXMHUTEC U C IIOMOLIBIO HOXa 00KHMMHOT'0 HHCTPYMCHTA
YAQAINUTC U3JIUIICK ITPOBOJHUKOB, OCTaBHUB PACITICTCHHBIM ITPUMEPHO 1 CM,

Pucynok 12.3 V najeHue U3IMIIKOB MPOBOTHUKOB

- Ha BBIPOBHEHHBIE IPOBOJHUKH HaJeHbTe BUWIKY RJ-45 st kpyrioro kabens tuna TPR-8P8C-U,
BXO/JISIIYIO B KOMITJICKT TIOCTaBKH, TAKUM 00pa3oM, 4TOOBI cpe3bl MPOBOTHUKOB JIONUIH JI0 KOHIIA
NpeJHa3sHAuYeHHbIX IS HUX JIOKOWH, a oOojoyka kalens JODKHA 00s3aTelNbHO BBIUTH 32
(UKCUPYIOIIYIO 3aIeNIKY ¥ TaK e JOUTH JI0 yIopa,

Buumanue! Jlonyckaemcs ucnonvzoeams 0715 Kpyeno2o 00HOMCUIbHO20 Kabens eunxky RI-45 muna

TPR-8P8C-S2, a ons kpyenoco muocoxcunvnoeo kabens eunky RI-45 muna TPR-8P8C.
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Pucynok 12.4 KabGens ¢ Haneroit Bunkoit RJ-45

- MPOBEPUB OYEPETHOCTh U MPABUILHOCTD YKJIAJKH MMPOBOJHHUKOB IO LBETaM, IIOMECTHTE BUIIKY
RJ-45 co BcTaBieHHBIM B Hee kabesieM B 00’)KUMHON MHCTPYMEHT 0 YIopa,

- COXMHUTE PYYKH O0KMUMHOTO MHCTPYMEHTA JI0 3alllelKHBaHUs KaOEeIbHOTO (hHUKcaTopa BHJIKH;
Buumanue! Ilpu obocume eunku Ha kabenb He0OXOOUMO KOHMPOIUPOBAMb, YMOObL 1e36Us,
NPUACUMATOUJUE HONCU BUIKU, HE CMEWATUCH MUMO KOHMAKMOS, MAK KAK MO0 MOMCem npusecmu

K nepexkocy Kopnyca UiKu u 0epekmnomy coeouHeHur.

Pucynok 12.5 O6xum Buiiku RJ-45 Ha kaGerne

- U3BJEKUTE OOKATBI KOHEI[ Kabens u3 OOKMMHOTO HMHCTPYMEHTa M €IIe pPa3 BU3YaJTbHO
MIPOKOHTPOJIUPYHTE KAUECTBO COCAUHEHUS: IEIOCTHOCTh KOHCTPYKIIUH, TOBOJKY JKUJI, HOXKEH U

¢duxcaTopa.
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Pucynox 12.6 Bueurnwuii Buj 3a1e1aHHOTO KaOes

- 3a/IeJIaHHBIN Kabelb MOJKIIoUnTe K pazbemy Tuna RJ45 na miare [TPC-802;

- YCTaHOBUTE IJIATy B JI000# cBoOOaHBIH citoT [TP XS1-XS6 Ha marepunckoii miare Cb MKTC,
YUUTHIBAs PacIoIOKEHHUE HAIIPABIISAIONIETO KITF0Ya Ha KPaeBOM pazbeMe IUIaThHI;

- 3apukcupyiite [TPC-802 B xoprryce Cb MKTC BuaTOM M3X6, BXOASIIMM B KOMIUIEKT TTOCTaBKH
TIaThI;

- pacriosioxkute kaoenb BHyTpH Koprnyca Cb MKTC B Buze metiu, uzderass M3ruO0B 1Mo MPSIMbIM
YTJIOM U MaJbIX PaJNYCOB;

- M3JIAIICK Ka0els BEITHUTE Yepe3 repMOBBOJ] HAPYKY U 3aPUKCUPYHTE €ro B TEPMOBBO/IC;

- smrounte mutanne Cb MKTC;

- yOeIUTECh B TOM, UTO MHTAET 3€JICHBIN CBETOAMO]] Ha IJIaTe;

- 3akpoite nsepiy Cb MKTC.

12.4 Mupuxanus pyakuuonuposanus I[MPC-802

Jiis wamukanun  GyakiuorupoBanus [TPC-802 mpennasHadeHsl 2 yCTaHOBJIICHHBIX Ha ILIATe
cBeToMoa: 3eaénblil ceroaron HL1, sentorit cBetoanon HL2 (cm. Pucyrok 12.7), a Takxke )eaTblid U
3eN€HBIA cBeTOANON Ha pazbéMe RJI45. MHaukanus B HOPMaJIbHOM pexXuMe paboThl BBIJIEICHA Jaliee
KUPHBIM HIPUPTOM.

3enénpiii cBeToanon HL1 uHIUIMPYET COCTOSITHME BBIMOJTHEHUS MPOTrPaMMbl MHUKPOIPOIIECCOPOM
DDI1 (cm. Pucynok 12.7). Ilocne BriroueHus nutanus 3enéHbii ceeroanon HL1 orobpaxkaer mporecchl,
MPOUCXOIAIIINE BO BpPEMsI CTapTa TMPOTPaMMBI, M 3aropaercs Ha BpeMsl IMEepBOHAYAIBHOTO OOMEHa
JaHHBIMH C MOJYJIEM MoJileMa W APYTMMH YCTAaHOBJIGHHBIMH IUTaTaMu pacimpeHus. Ecnu Bo Bpems
cTapTa mporpaMMbl IPOu30HAET cOoi, To 3en€Hbiii cBeToanoa HL1 Oyner mocTossHHO TOPETh, €CIIH CTapT
3aBEPUINTCS YCIEIIHO, TO CBETOAMO] HAUHET MUTATh CICTYIOIUM 00pa3oMm:

— TpW HOpMaJbHOUM pabote maThl 3eaéHblil cBeToaunon HL1 3aropaercs Ha 100 MU/LUIHCEKYH C
NMepHoIOM 3 CeKYH/IbI,

— 1pu OOMEHe TaHHBIMU C CEPBEPOM (IUCTIETUEPCKOI) 3e1éHblIii cBeToanoa HL1 ropur nocrossHuo u
racHeT Ha 100 MIJIMCEKYH]I C TIEPHOIOM 3 CEKYH/IbI.
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npu cbosx B pabore c¢ Ethernet zenéubiii cBerommon HL1 3aropaercs Ha 100 MusmmcekyHn c
nepuonaoM 0,5 cekyHpI;

Kenreiii ceetommon HL2 Ha miaTe MoieMa oKa3bIBaeT CKOPOCTh OOMEHA JIAHHBIMH I10 JIOKAJIbHOM
CETH:

- 10 Mb/c - cBeToMOT HE TOPHUT,
- 100 MbB/c - cBeToamO TOPUT.

Kenrerit cBeToguon Ha pazbéme XS1 moka3bIBacT HATMYHE OOMEHA JTaHHBIMU MEX]TY POIIECCOPOM
U MHKpocxemoit mpuémonepenarunka Ethernet. Eciu cBeTo1o1 ropyT, 3Ha4UT, €CTh OOMEH JIaHHBIMHU.

3enéHblii cBeTOIMO Ha pa3béMe XS1 moka3bIBaeT CTATYC COSUHEHHS C JTOKAIBHOHN CEThIO:

- €CTb CBSI3b C JIOKAIBHOU CETHIO - CBETOAMO/ TOPHT,

- €CTh OOMEH JTaHHBIMH C JIOKATBHOM CEThIO - CBETOIMO] MUTAET,

- HET CBSI3H C JIOKAJIBHOM CEThIO — CBETOINO]T HE TOPHT.

» =
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Pucynok 12.7 Buenrawmii Buj tutatel [TIPC-802.

12.5. CuurbiBaHHe APXUBHBIX JAHHBIX TEIJIOYYETa ¢ yAAJEHHOTO
Teriocuerunka MKTC

st oOecrieueHus CBSI3M  JIUCIIETYEPCKOTO MYyHKTa € yAaajdeHHBIM TeruiocdeTankom MKTC
KOMITBIOTEP Ha TUCTIETUYEPCKOM MYHKTE JIOJDKEH OBITh MOAKIIOUYEH K ceTu HTepHeT.

JInst  cuMThIBaHMS ApXMBHBIX JaHHBIX TeIJIoydeTa C ynaajleHHoro Tterocuerynka MKTC
npenHasHaueHa nporpamma MktsLoad, kotopas Bxomut B maker nporpamm MktsDB.

[ToxpoOHbIE MHCTPYKIIMU IO HCMONb30BaHHiO mporpamMbl MktsLoad comepskarcst B TOKyMeEHTE
«PykoBoacTBO 10 cunThiBaHui0 apxuBoB U3 MKTC u pacriedaTke OTYETOBY.

[IporpaMmMy W [OKYMEHTAallMIO MOXKHO CKadaTb C BeO-caiita ¢upmel «MHTETTIPUOOP»:
WWW.intelpribor.ru eauHbIM apXUBOM.
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12.6.Padora ¢ menio miarbl Ethernet (ITPC-802)

12.6.1. Ilepexox k nyHKTy MeHI0 «Ethernet >»

Jlns mepexona K myHKTy MeHi0 «Ethernet>» neob6xoauMo, HaXxoasICh B HAYaJIbHOM MYHKTE MCHIO
MKTC, HeckoNbKO pa3 HaxaTh Ha KiaBumry # 10 TIOSBIGHMS Ha [AWUCIUIGE CTPAHMIBI MEHIO,
HAYMHAIOIIEHCS ¢ MyHKTa « [[pocmomp apxueoe>».

3areM HaXMMaTh Ha Ki1aBuIilry ® 1o mepexojaa K myHKTy «Ethernet>». Bxox B 3TOT MyHKT MEHIO
MIPOMCXOAMT TMOCJIE HAKaThsI Ha KinaBumny "Enter”,

12.6.2. HaBuranus mo myHKTaM MeHIO

Jlnst BbIOOpa TpeOyeMOro MyHKTa MEHIO HCIOJIB3YIOTCS KiaBuiik ™ u ®. [Ipu HaxaTuu Ha
"Enter" B COOTBETCTBUU C BHIOPAHHBIM ITYHKTOM MEHIO MPOMCXOIMT MEPEXO K MOAMEHIO WM BXOJ B
PEXKUM peaKTUPOBaHUs BBIOpaHHOTO Mapamerpa. /i BeIxo/1a U3 MEHIO HCIoib3yeTcs Kiasuia "Esc'.
Jns BBOAa QP HCMONB3YIOTCA HU(POBBIE KHOMKH, KOTOphIe HaxonsaTcs Ha mepenHeid manenu Cb
MKTC. Takke i BBOJAAa IU(PP U APYrHX CHMBOJIOB HCIOJIB3YIOTCS KHONKA ™ u * 1Ipu MOMOIIH
KOTOPBIX MOKHO BBOAMTH clieayrontue cumBoiel ‘0°, <1°, ‘2°, ‘3°, ‘4’ 5’ “6°, °7°, ‘8’, ‘9’, ‘A’, ‘B’, ‘C’,
‘D, ‘E’, ‘F’. BbIGop cHMBOIA [UIs pIAKTHPOBAHHS Ipor3BoauTcst kHomkamu € u #

12.6.3. OcHOBHOE MEHIO

Pex. paboTel: KimeHT
Hor. nporokoJi: PAHKII
IP anmpec: IvHaMmyu
[lposp baud: 115200
KnneunT>

Ceprep>

Craruu IP anpec>

MAC anpec>

Pex. paboTH - BeIGOpP peskiMa paboThI.

[Tnara [TPC-802 mosxeT paboTaTh B TpeX peKuMax:

Knuenm - nmpenHasHaueH A NEPUOINYECKOTO MOJKIIOUEHUS K 3alaHHOMY CepBepy U OOMEHY JaHHBIMU
¢ HuM 1o npotokony MKTC.

Cepsep - IpeiHa3HAYEH /ISl OKUAHUS TOAKIIOUEHHS KIMEHTa U MOCIeayIoleMy oOMeHy TaHHBIMH I10
nporokony MKTC.

Buiknroueno - npennasnaueH ans orkitoueHus miatel [IPC-802 ot cetn Ethernet.

Jomn. NIPOTOKOJI - BEIOOD JOMOJHUTEIHHOTO MIPOTOKOIA.

JloTOTHUTENBHBIN MPOTOKOJI — 3TO KOO0 MPOTOKOJI, KOTOPHIN oTiandaeTcs ot npotokoiga MKTC.
JlocTynHble CleayOMUe TUIIBI AOIOJHUTEIBHBIX TPOTOKOJIOB!

Hem — nnata [TPC-802 pabotaet no npotokoixy MKTC.

PAHxn — pexxum pabotsl ¢ aucnerdepckoii PAH-monuTOp (WWw.ran-monitor.ru). B pexume «Knuenm»
nocie  MOAKIIOYEHUs K  JHMCIETYEpCKOW  MijiaTa  BBIIAET  KOMaHAY, KOTopas  COAEPIKUT
uaeHTUGUIMpYIoNyl0 HH(popMaruio. JlampHeWmuii OOMEH JaHHBIMH MPOM3BOAUTCS TOJBKO IO
nporokony MKTC.

IIpo3p — npo3pauHblii pexkuM paboThl. Mcnonb3yercs Ui 0OMeHa JaHHBIMHU C almapaTypol, KOTopas He
noauepxuBaet npotokos ooMena MKTC. B takom cirydae popmupoBanue KomaHa U MPUEM OTBETOB Ha
HUX T0JIb30BATENb PEATU30BBIBAET CAMOCTOATENBHO. DTOT PEKUM BO3MOKEH TOJIBKO TOTJa, KOTa IjaTa
pacmupenus: ycranonsieHa B YIIIIP. B atom pexunMe komaHbl, KOTOPBIE HE MPEIHA3HAYEHBI JIJIS TIIaThI
pacupenus, nepenatorcs Ha Bbixon YIIIIP B mopt RS-232 unu B mopt RS-485, a oTBeTHI Ha HUX cpasy
nepenatorcs B Ethernet 6e3 o6pabortku miatoii ITPC-802.
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IP apgpec - Boibop Tuna nomyyenus IP agpeca.
ImHaMuy - THHAMHIYECKUH,
CraTmy - CTAaTUYECKHUH.

Iposp baud - nacrpoiika ckopocTr 0OMeHa Is IPO3PAYHOTO PeXKUMa B 601ax

JlaHHBI TYHKT MEHIO NpeIHA3HA4YeH Ui HACTPOMKM CKOPOCTH OOMEHa MaHHBIMH MEXAY IUIaTOR
Ethernet, koTtopas nHaxomutcs B YIIIIP, u BaemanM ycTporictBoM. Jlnanazon ckopocreir 1200 — 115200
oo1.

12.6.4. TIyHKT MeHI0 KiieHT >

IP: 123.123.123.123
[TopT: 65535
[lepmon: 65535

Hactpoiika napameTpoB pabOThI KIIMEHTA.

IP - IP anmpec cepBepa (aucneryepekasi), ¢ KOTOPHIM OYAET COeNUHATHCS KIUEHT.

IlopT — HOMep mopTa cepBepa, ¢ KOTOPbIM OyJIeT COeIMHATHCS KIUeHT. Jlnana3on 3HaueHuit 1 —65535.
[lepuon — nepuoj, ¢ KOTOPbIM OyJeT MPOMCXOAUTh COECAMHEHUE KIMEHTa ¢ cepBepoM. M3mepsercs B
muHyTax. /luanazon 3Hauenuit 1 — 65535.

12.6.5. IIyHKT MeHI0 CepBep>

IP: 123.123.123.123
[TopT: 65535

Hacrpoiika nmapamerpoB miatsl [IPC-802 B pexxume paGoTbl «cepBep». B Takom ciydae mpu ycioBUU
cratuyeckoro I[P anpeca miare pacmmpeHus npucBamBaeTcs 3agaHHbii I[P agpec. B ciywae
JUHAMH4YECKOoro HazHadeHus [P agpeca BO3MOKEH TOJIBKO €T0 MPOCMOTP YEPE3 MEHIO.

IP - IP anpec cepBepa, ¢ KOTOPBIM MOXHO OY/IE€T OCYLIECTBUTH COEIUHEHHE.
[lopT — HOMep nopTa cepBepa, ¢ KOTOPHIM MOKHO OyJIET OCYIIECTBUTH COEIMHEHHE.

HporpaMMa OXHNIACT MOAKIIOYCHUA K MMOPTY C 3aaHHBIM HOMCPOM. ITocne YCTAHOBJICHUS COCAWMHCHUSA
6y,Z[eT IMPOU3BOAUTHCA oOMeH JaHHBIMHU C KIIMCHTOM (,Z[HCH@T‘-ICpCKOfI) 110 3aJaHHOMY ITPOTOKOJTY.

12.6.6. IlyHkt meHwo CTaTnu IP ampec>

IP: 123.123.123.123
Ms: 255.255.255.000
Rt: 123.123.123.123

Hacrpoiika mapameTpoB st paboThI B peKUME CTaTUYECKOTo Ha3HavueHwus [P.
IP - Crarunueckuii IP agpec.

Ms - Macka nojaceTu.

Rt — OcHoBHoOI1 nuT03.
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12.6.7. IlyHkTt meHw0o MAC anpec>

TunAnp: JIOKaJIb HEIM
OA:1B:2C:3D:4E:5F

[Tnara ITPC-802 noaaepxkusaet na tuna MAC aapeca:
JIOKaJIb HEI — JIOKAJIbHO aIMUHUCTPUPYEMBIH,
T'sto6aJib HE — M00aTbHO aIMUHUCTPUPYEMBIH.
3aBONCKOM - TIIOOaIbHO anmMuHHCTpUpyemblii MAC anpec, KOTOpblii (opMHUpYETCS BO BpeMs
IIPOM3BOJICTBE HA OCHOBE CEPUMHOI0 HOMEpA IJIAThl PACIIUPEHUS.

W rnobGanbHblil, U JIOKaIbHBIA agpec MOJb30BaTEh MOXKET BBECTH CAMOCTOSITENBHO. 3aBOJCKOM
aJipec U3MEHUTH HeNb3s. BUT mpu3Haka THIa MpoTOKOJa yecTaHaBIMBaeTCs nporpammon miatsl [TIPC-802.

12.7. Cnucoxk pazpeménnbix IP aapecon

Jlia obecriedeHus] OpraHu3alyy 3allUIIEHHOT0 JOCTYIMAa K JaHHBIM C peXHMe paboThl «cepBep»
MPEAYCMOTPEHA BO3MOKHOCTh coeauHeHust ¢ [IP Ttonbko ¢ onpenenénnsix IP agpecoB. MakcumanbHO
BO3MOKHOE KoinuecTBO paspemi€éHHbix I[P anpecoB — 8. Ecnm Bce stu IP ajgpeca paBHBI HyIO, TO
MOJIKJTIOYAThCs MOKHO ¢ Jroboro IP anpeca. PemaktupoBanme crmcka paspeméHHbIX [P agpecos
POM3BOAUTCS IpH oMoty mporpammbel GSMCardTweaker.exe, kotopasi pacpocTpaHseTcst 6ECILIaTHO.

12.8. HacTpoiika ckopocTH 00MeHa B IPO3PAYHOM PeKUMeE

Jliia ynoOcTBa paboThl C IUIATOM paclIMpeHUs B IPO3PAYHOM PEXUME pean30BaHbl HECKOJIbKO AT
xoman] (Tabmuna 12.2). YtoObl HCHONB30BaTh ITOT pexuM, HyxkeH 1K ¢ mocienoBaTebHbIM TOPTOM
(com-nopTom) U yCTAaHOBIICHHOM POTrpaMMOl TEpPMHUHAIBHOTO J0CTYIa, Harpumep, HyperTerminal.

Hns Bxona B pexum AT komann tpeGyercst HaOpaTh Tpu cuMmBoia +' monpsn 6e3 mays. Uepes 1
CeKyHy 1uiata nepeiaer B pexum AT KoMaH U BbIIACT MOJCKA3Ky — CHMCOK KOMaH]l U TapaMeTpoB IS
HACTPOMKU CKOPOCTH 0OMEHa, ¢ KOTOpoil miara OyaeT oOMEHUBAThCS TaHHBIMHU B IPO3PAYHOM pEKUME.
Boixon u3 pexuma AT KOMaHI NPOU30MIET aBTOMATHYECKH, €CIM B TeueHue 15 cekyHJ He Oyaer
HUKAKOro 0OMeHa I10 Mocie10BaTeIbHOMY OPTY.
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Tabnuma 12.2 AT koMaHbI 1J1 KCMIOJIB30BAHUS B TIPO3PAYHOM PEKUME

Komanpa Onucanne
AT+IPR | Hacrpoiika ckopocTu oOMeHa
AT+IPR? | Urenue ckopoctu oOMeHa.
dopmMar orBeTa:
AT+IPR=<unp. ckopoctu oOMeHa>
BAUD_RATE=<ckopocTts 0OMeHa>, r11e
<HHJ. CKOpOoCcTH 0OMeHa™> - 3HaUeHUe UHIEeKca CKOPOCTH 0OMEHa,
<CKOpOCTh 0OMEHa™> - 3HaU€HUE CKOPOCTH 0OMEHa, 00,
AT+IPR=I | 3anuck ckopocTt oomeHa. | - mHAeKC ckopocTu oOMeHa
Hunexc I CkopocTh 0OMeHa
0 115200
1 57600
2 38400
3 19200
4 9600
S) 4800
6 2400
7 1200
ATI 3anpoc Bepcuu 110.
®dopmar oTsera:
Intelpribor
PRS-802
Version=X, rae X — Homep Bepcun 110 maThl pacimpeHus
+++ [lepexntouenue B pexxuM AT komaH]
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13. PYKOBOIICTBO II0 JKCILTYaTallui JaTYMKa 3aTOIVICHUA

13.1.Ha3unauyeHnue JaTYNKA 3aTOIICHUSA

JlaTuuk 3aroruieHus (ajee MO TEKCTY paszjena — oamuyuk) TpeAHasHadyeH aisi (GOpMUPOBAHUS
aBapHUIHOIO CHUTHAJIa B CJIydae MOSBICHUM OTKPBHITON BJIard Ha NOJy MOMeUIeHMs. JlaTuuK ncroib3yeTcs
COBMECTHO ¢ cHCTeMHBbIM OsiokoM Ttemiocuérunka MKTC wmm ¢ apyrum ycTpoicTBOM (aBapHifHO-
OXpaHHBIM, JIUCIIETYEPCKUM), B KOTOPOM IMPEAYCMOTpPEHa BO3MOXXHOCTH IOJKIIOUEHUS JAaTYMKOB C
BBIXOJHBIM KAacCKaJlOM THIA «OTKPBITHII KOJUIEKTOP» WM «CYXOM KOHTakT». BHemHuil BUA naTuuka
BMECTE C HEChEMHBIM KabenieM npuBeEH Ha pucyHke (cM. Pucynok 13.1).

JlaTuuk pearupyeT Ha yMEHbBIIEHUE 3JEKTPUUECKOrO COMNPOTUBICHUS MEXKIy [BYMS €ro
METATMYECKUMH JJICKTPOJAMU TIPH TOSBICHHH TaM CIUIOIIHOTO CJIOST OBITOBOM BOABI (MJIM WHOU
KUAKOCTU C JOCTATOYHOM 3JIEKTPONPOBOAHOCTHIO). DJIEKTPOAbl BBHIMOIHEHBI U3 HUKEIUPOBAHHOM
JaTyHU, YCTOWYMBOM K JUIMTEILHOMY BO3JEHCTBUIO BJIard, OCTaJbHBIC 3JIEMEHTHI JAaTUMKA 3aIMUILIEHBI
IJIACTMACCOBBIM KOPITYCOM U CIIOEM KOMIIayHJla. BCTpOEHHBIN B KOpITyC JUTHEBBINA JIEMEHT MUTAHUS
oOecnieunBaeT pabOTy JEKTPOHHOI CXEMbl JaTyuKa Ha MPOTSHKEHUH BCErO BPEMEHHU €ro 3KCIUlyaTalluu
(rapantupyetcs 6osee 2 niet). BbIXoqHOM KacKaj AaT4rKa BBIIOIHEH 1Mo cxeme (cM. Pucynok 13.2).

meTannnyeckne
3NEeKTPOoAbI

@ - K Ble;:ﬂ,Hble
Pucynok 13.1 Pucynok 13.2

[Ipn HEOOXOAMMOCTH YBETUYCHHUS 30HBI OXBaTa aBAPHIHOW CHUTHAIM3AIUU aTYUKU MOTYT JIETKO
o0BeIMHSTBECS B TPYIIy. B 3TOM ciydae cpabarpiBaHue JIOOOTO JaTuyWka M3 TPYMONbl MPHUBOIUT K
MOSIBJICHUIO CHTHAJIa Ha BX0Jie cooTBeTCcTBYIOMIEro ycrpoiictBa (Cb MKTC wmu apyroro).

13.2.BapuaHTbI HCIIOJTHEHUS] M TEXHUYECKHUE XapPaAKTePUCTUKHI

JlaTuuk BBITyCKaeTCsl B JABYX BapHaHTaXx WCIOIHEHMS, Pa3IUYAIONIUXCS JIOTUKOH paboThI
BBIXOAHOTO Kackajga. OcHoBHOe wucnoiHenne «Jlatumka 3atorenus 023.420.000» B HopmaIbHOM
(cyxoM) cocTossHMM OOecrieyrBaeT 3aMbIKaHUE BBIXOJHOW IIeNH, a B Cilydyae OOHapyXeHHus Biaru — eé
pa3Mbikanue. KackagupoBanue (00beIMHEHUE B TPYMIY) AaTYUKOB ATOrO THIIA CJIETYET BBIIOJIHATH IO
NOCJIEI0BATEIBHON CXEME.

Bapuantr ucnonnenust «J/latumka 3aroruienuss 023.420.000-01» waobopoT, MMeeT HOPMAaJIbHO
Pa30MKHYTYIO BBIXOJHYIO Iienb. COOTBETCTBEHHO KAacCKaJUPOBAaHUE TaKUX AATYMKOB BBIIOJIHSIOT IIO
napasuieibHON CXeMeE.

BpiOop TOro miM HMHOTO HWCHOJHEHHUS ONpEAessieTcs JIOTMKOM paldoThl yCTpOicTBa, KO BXOIY
KOTOPOT'O TOJAKIIOYArOTCs naTdyuku. B wactHOCTH, co BXomoM OXP cucremMHOro 0JI0Ka TEMIOCUETYMKA
MKTC cornacyooTcs JaTYUKH C HOPMaJIbHO-3aMKHYTBIMHU KOHTaKTaMH, T.€. ucnoaHenus 023.420.000.
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OCHOBHBIE TEXHUUECKHUE XAPAKTCPUCTHUKU AaTHYUKA CICAYIOIIHC:

e [loporoBoe 3J1€KTpUUECKOE CONPOTUBIICHNE BHEITHEN CPEJIbI 0,5 MOM (Tum.)
e 3anepkka cpabaThIBaHUS MOCIE MOTPYKEHUS / OCYIICHUS 3¢ /900c (Tum.)
e Pa0ouee HampspKEHHE MEXKITY JIEKTPOJaMU =2,9 B (tum.)
e TOK yTEUKH BBIXOJIHOM LIENIU B COCTOSIHUM «Pa30MKHYTO», HE OoJiee 0,2 MA
e [IpenenbHO NOMYCTUMBIN TOK BBIXOJHOW LIENMU B COCTOSIHUU «3aMKHYTOY 02 A
o [IpenenpHO AOMYCTUMOE HAMPSHKEHUE BBIX. IIETIA B COCTOSTHUU «PA30MKHYTO) =60B
e Pabounii tuana3oH TeMIepaTyp 0...60 °C
e (CreneHb NbUIE- BIAro3aIlUThI IP67
e ["aGapuTHbIE pa3Mepsl KOpIyca 25x25x 15 mm
e JlnnHa HECHEMHOTO Kabes 2M
e JlnuTenbHOCTh (PYHKIIMOHUPOBAHUS (IO pa3psly JIUTHEBOTO DJIEMEHTA) 6 net (Tu.)

13.3.00mme ykazanusi 1 Mepbl 6€30I1aCHOCTH

MecTo yCTaHOBKHM JaT4MKa B IOMEIIEHHM BbIOMpaliTe ¢ TakKMM pacd€ToM, 4TOObl MpHU Hauaie
3aTOIUIEHHUS OH cpa3zy okaszajicsi B Boje. Kak mpaBuiio, 3TO y4acTKM HW)KHEW 4YacTu 1osia BOJIM3H
KOHCTPYKTUBHBIX 3JIEMEHTOB TPYOONpoBOOB ((pJiaHIeB, BEHTHIIEH U T.I1.).

Uto0Obl HE MPOBOLMPOBATH JIOKHBIX TPEBOT, MPU YCTAHOBKE JaT4MKa CielyeT u30eratb 4pe3MepHo
CBIPBIX MECT C aKTHBHOM «KaIlelIbl0» U TOCTOSIHHOW KOHJICHCALMEH Bjard, a TaKKe IMOMEIEHUN C
XUMUYECKH arpecCUBHOM Cpeloi.

BeixogHas nenbp JaTdyMKa TaJbBAaHWYECKHM CBfA3aHA C €ro 3JEKTPOJaMH, IONAJarollUMHU B
JIEKTPOINPOBOAILYI0 BOJHYIO Cpely BO BpeMs 3aTOIUICHMs. Ecim B 3aramimBaeMOM ITOMELIEHUU
UMEIOTCA HAaXOJAIIMECs MOJ HAIPsKEHUEM 3JIEMEHThl 000py/I0BaHUS, 3TO HAIPSDKEHUE Yepe3 BOJIHYIO
Cpely W 3JEKTPOAbl aTUMKa MOXET OKa3aThCs MPUIIOKEHHBIM K €ro BbIXOAHOM uenu. Bo uzbexanue
HOPaKEHUs] DJIEKTPUYECKUM TOKOM M IOBPEXJIEHHUs OO0OpYAOBaHMsS BXOJHOM KackaJa yCTpPOMCTBa, K
KOTOPOMY MOJKJIFOYAETCS TaTYUK, A0JIKEH HMETh IaJIbBAHHYECKYI0 Pa3BA3KY OT CeTH.

B cucremuom 61oke MKTC stomy TpeboBaHuio ynoBneTBopstoT Bxojbsl OXP1(«munyc», Oenblii
npoBoj gatunka) 1 OXP2(«mirocy, BETHOM MTPOBO/T IaTUNKA).

JlonmyckaeTcst pu HEOOXOIMMOCTH YJUIMHAThH BBIXOAHOM Kabelb JaTdnka, 00s3aTeNbHO 00ecTeurB
HaAEKHBIM U 3alUIIEHHBIN OT BJIard KOHTAKT C Hapal[MBaeMbIM KalOeneMm.

3amnpenaercs MOAKIIOYEHHE KaKUX-TM00 BHEIIHUX LIeTel K METaNIMYEeCKUM 3JIEKTpOoJIaM JaTyHKa.
Crnenyet n3zberarb MEXaHMYECKOIO BO3JIEHCTBUS HA AJIEKTPO/IbI, IOBPEXKIECHUE X HUKEJIEBOIO MOKPBITUS
MOXKET BbI3BaThb PA3BUTHE KOPPO3UM M CHUIKEHUE YYBCTBUTEIIBHOCTU JAaTdMKa. TakKe HeE Claeayer
IPUKIIAJIBIBATh YpE3MEPHOTO YCHIIMSL, B TOM UMCIIE YCHIINS Neperuda/cKkpydrBaHus, K KaOelto JaTuuka BO
n30eKaHue ero MOBPEXKACHUsI.

13.4.IloaroTroBKa JaT4YUKAa K padore

[ToaxmrounTe AaTYMK K TOMY YCTPOHUCTBY, COBMECTHO C KOTOPBIM OH OyneT sKkcruryaTupoBathes (Ch
MKTC, aBapuiiHO-0XpaHHasi cucTeMa M T.11.). CBIMHUTHPYITE 3aTOIIEHHE, TIOMECTHB JaT4yuK B Boay. He
03K, YeM 4epe3 5 ¢ CUTHAJI O 3aTOIJIEHUH JIOJDKEH MOCTYIUTh B YCTPOMCTBO, K KOTOPOMY MOAKIIOUYEH
JaTYUK (KOHTPOJIUPYHTE COTrNIACHO 3KCITyaTallMOHHOM JTOKYMEHTALlMU YCTpoiicTBa). BbiHbTE naTumk u3
BOJIbl, IIPOTPUTE CYXOH BETOUIBIO Ty €r0 CTOPOHY, HA KOTOPOW HAXOIATCS METALINYECKUE DIIEKTPOBI.
Uepe3 HECKOJIBKO MHUHYT CHUTHAJI O 3aTOIUICHMM JIOJDKEH HCUY€3HYTh, YTO CBHJECTEILCTBYET 00
WCIIPAaBHOCTH JAaTYHKa.

VYcTraHoBUTE JAaTYMK TakUM 00pa3oM, 4TOOBI J1Ba €ro 3JEeKTpojAa B IITaTHOM COCTOSHUU (TIpH
OTCYTCTBUM 3aTOIUICHHS) HaXOAWINCh B BO3AyX€ WIM Ha IJIOTHOM CYXOM OCHOBAHUM M3 KaMHS,
acdanbTa, AepeBa U T.II., 10 BO3MOXHOCTH B CAMOI HU3KOW TOYKE KOHTPOJIUPYEMOTO MOMEIEHHsI BOIU3H
KOHCTPYKTUBHBIX 3JIEMEHTOB TPYOOIIPOBOIOB. DJIEKTPOAbI JaTUMKA JKEJIATEIbHO OPUEHTUPOBATh BHU3.
[To BO3MOXXHOCTH 3a(UKCHUPYHTE AATYMK B 3TOM IIOJIOKEHHH, YTOOBI MCKIIOYHTH €r0 CMEIICHHE U
NIOTIaJaHNe, HalIpUMeEp, Ha BIAKHYIO ITOYBY (IPUBOAAIIEE K JOXKHBIM CpabaThIBAHUAM).

JlaTuuk roToB K paboTe.
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13.5.PexomMeHAalIMU 110 IKCITIyaTAMM JATUYMKA

JUis IIATETRHOTO COXpaHEHUS PabOTOCIOCOOHOCTH JaTYMKa PEKOMEHIYeTCs MEepPHOIUYecKH (He
peke paza B MeCsIl, a MPU YCTAaHOBKE B CHIPOM IMOMEIICHUH — pa3 B 10 1HEH) MpoTHpaTh MOBEPXHOCTH
MEXY €ro METAIUIMYECKUMHU SJIEKTPOIAMH CYXOM BETOLIBIO, YCTPAHSIS BOZMOXHBIC 3arpsI3HEHHUSL.

[Ipekpamenne (GyHKIIMOHMPOBAHMS AAaTYMKA BCIEACTBUE pa3psa JUTHUEBOTO SJEMEHTA IMHUTAHH
MPOSIBJISIETCS. B TOCTOSIHHO PA30MKHYTOM COCTOSIHUM BBIXOJHOM IIENH, HE3aBUCUMO OT HAJUYHS 3JIEKTPO-
MPOBOJIAIIETO O0BEKTa (Hampumep, OBITOBOM BOABI) MEXKIY AJIeKTpoaaMu. JlJis maTdyMka B OCHOBHOM
ucnionaenun (023.420.000) sto mpuBenér Kk (GOPMHUPOBAHUIO JOKHOTO CHUTHAJA O 3aTOIJICHHUH, a JUIS
natyrka 023.420.000-01 mokeT ocTaThCsi HE3aMEUECHHBIM BIUIOTH JO IPOITYCKAa COOBITHS 3aTOIUICHUS.
UT00Bl YMEHBIIUTH BEPOSITHOCTh HEOXKHUIAHHOTO OTKAa3a, CB3aHHOTO C MCUYEPIIAHUEM 3apsijia JINTUEBOTO
JJIeMEHTa MUTaHUs, PEKOMEHIYeTCS MEepPHOJUYECKH (HApuUMep, €XKEKBapTalIbHO) KOHTPOIHPOBATH
paboTOCIIOCOOHOCTh JaTYMKA 10 METOAMKE, OMMUCAHHOW B pa3jielie O MOATOTOBKE JaTdyuKa K padoTe.

[TockonbKy HM PEMOHT, HU 3aMEHa 3JIEMEHTa MUTAHUS AJS JaTYhKa He MPEeAyCMaTpUBAIOTCS, IO
UCTEYCHHUHU THIIOBOTO CPOKa (PYHKIIMOHUPOBAHUS (6 JIET) OH TOJUICKHUT CIIHCAHUIO.
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14. PykoBOACTBO 10 IKCILIyaTAIlUM YCTPOCTBA MOAKIIOYEHUS IJ1aT
pacuupenus (YIIIIP)

14.1. Hazuauenue

VIIIIP npencraBiser coO0M BHEIIHUHI CIOT JJIS MOAKIIOUEHHS IJIaT PACIIMpPEHUs TETUIOCUETIYNKA
MKTC, pa3memieHHbIH B OTAEILHOM KOpHyce W OcHamleHHbIH uHTepdeiicamu RS-485 u RS-232 nmns
cea3u ¢ Cb MKTC. Ono mnpennaznaueHo mis noaximoueHuss Kk Cb MKTC nnartsl pacuumpenus,
PacCIOJIOKEHHOM Ha yJAJIEHUH OT HETO.

nnara YInpe

Kopnyc

-

- COM-nopt

Pucynok 14.1. Buemnuit Bug YIIIIP.

14.2. HeoOxoauMpble yca1oBHA AJis1 NpaBuiIbHON padoTsl YIIITP

[Imarer pacmupenus, ycra"asinuBaeMble B YIIIIP, HO/KHBI HMMETH BEPCHUM IMPOTPAMMHOIO
obecnieuenus (I10) He HmKe ykazaHHBIX B Tabuie (Tabmura 14.1)

Tabnuya 14.1. Bepcuu npoepammuozo obecneyenus IIP(munumanvusie) o pabomol ¢ YIIIIP.

[lnara pacupenus Bepcus [10 [TonHOE Ha3BaHME TIATHI PACIIUPEHUS
RS485E v4.06 [Tnara untepdeca RS-485
I1CM-300 v4. 22 GSM/GPRS mozem
IITB v4.07W@ [Tnara TokoBBIX BEIX0JIOB 4-20 MA (0-5, 0-20 MA)
[Tnara perynupoBaHus v4.3510) [Tnarta perynupoBaHus TEMIEPaTyPhl TEIUIOHOCUTEIS
[Ipumevanus:

1 .
@ Ipu ucnonvzosanuu niamol ¢ eepcueii 110 nudxce V4.40 6 VIIIIP cosmecmHo ¢ cucmemHuiMu O10KAMU
CB-04 u Ch-05, umerowumu eepcuu I10 nuxce V2.51 u V5.09 coomsemcmeenno, niama pacuiuperus He
8vi600um cgoe mento Hacmpotuixu na JJKI1 Chb.
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@ Hacmportixa nnamul ona cnyuas ™ npouseooumcs 1bo npu epementou nepecmanoske ee 6 Ch-04 uz
Mmento 1ubo npu nooxmovenuu VIIIIP k komnvromepy ¢ NOMOwbio CReyuaibHol nPpocpammsl HACMpPOUKU
MKTC_EC_config.
®) Hacmpotixa nnamet ons ciyuas @ npouszeooumcs 1mbo npu epemennou nepecmanoske ee ¢ Ch-04 uz
MmeHio 6o npu nookmouenuu VIIIIP k komnvlomepy ¢ NOMOWbIO CReYUAIbHOU NPOSPAMMbL HACMPOUKU
RegulatorParams.

Hcnons3oBanue B YIIIIP coBmecTHO ¢ cucremubiMu 6iokamu Ch-04 u Cb-05, nMmeronmmu Bepcuu
1O Hmwxe V2.51 u v5.09 COOTBETCTBEHHO, IIAT PACHIMPEHUS, WMCIOIIMX MEHIO, BO3MOXHO, HO HE
pEeKOMEHAyeTCs, T.K. IPOCMOTpP IMArHOCTUKH, BbIBoguMon matamu Ha JKII cucremuoro 6ioka BO
BpeMs UX pabOThI, Oy/IeT HEBO3MOIKEH.

B VIIIIP nomyckaeTcst yCTaHABIMBATH TOJIBKO TE€ allllapaTHBIE BEPCUU IUIAT PACIIUPEHUS, KOTOPBIE
MpeHa3HAYEHbI I YCTAHOBKHM B YHHMBEpcaibHble clIOThl MatepuHckoi wiatel Cb MKTC v4 u Bbiie.
XapakTepHbIi npu3HaK Takux [IP — 3ammTHBIN K04 B BUJE BBICTYIIA [I€YATHOM IUIAaThI HA CTOPOHE €€
KpaeBOro pa3b€mMa, OTAEJIEHHBIN OT MEYaTHBIX JaMeJIe IUPOKUM MPOMUIOM.

Buumanue! [pumenenue 6onee pannux eepcuil IIP mosxcem npusecmu k 6vixody uz cmpos YIIIIP u
1IP!

14.3. Texnnyeckne XapakTepUCTHKHU

Tabauya 14.2. Texnuueckue xapaxmepucmuxu

[TocTostnHOE HanpskeHue nutanus Y II11P 11...15B

[Motpebisiemast MomHOCTH (¢ ycranosieHHoi I1P), He Gonee 6 Br

Macca, He 6oee 300r

l"abaputnsie pazmeps! LLIxBxI 100x165x55 mm
Tabnuya 14.3. Ycnosus skcnnyamayuu

TemmnepaTypa OKpyKaroIlero Bo3ayxa +5°C ... +50°C

OTtHocHTeNbHAS BIIAXKHOCTh OKPY>KAIOILIEr0 BO3yXa 5% ... 95%

VIIIIP coequnsiercs ¢ Cb MKTC nu6o monemubiM kabeneM (untepdeiic RS-232), nubo no nunum
cBsi3u uHTepdeiica RS-485. CoorBerctBeHHo B YIIIIP mpenycMoTpeH cTaHAapTHBIM pa3beM (po3eTka
DB-9F) nns mpucoenunenns kK COM-mopty u poszerka turna MC420-38103 (XP1) mis moaxiroueHust
untepdeiica RS-485. HaznaueHne KOHTaKTOB 3TUX Pa3beMOB MpHuBeAeHO B Tabnunax (Tabmumna 14.4 u
Tabnuma 14.5).

Tabnuya 14.4. Hasnauenue konmaxmog pazvema RS-232 (pozemxa DB-9F)

NeKOHT. O603HayeHne HasHayeHne
2 TXD BxogHble gaHHble
3 RXD BbixoaHble gaHHble
5 GND Obwun (nHTepdenca RS-232)
Tabnuya 14.5. Hasnauenue koumaxmos pazvema RS-485 (MC420-38103).
NoKOHT. O603Ha4eHne HasHayeHne
1 A dasza A NHOpPMaLIMOHHOIO curHana
2 B dasza B nHdpopmaynoHHOro curHana
3 GND O6wwnn (nHTepenca RS-485)

Onexrponutanue YIIIIP ocymectBusercs ot mratHoro Osoka nutanus Cb-04 wmm ot «bioka
6ecriepeboiinoro murtanus BHemHero» (021.200.000) ¢ momompio kabenss mmranus 021.403.000,
nocrasisiemoro Bmecre ¢ YIIIIP. Takke BO3MOXHO NPUMEHEHHE HCTOYHUMKA IUTaHUS (CETEBOrO
ajanTepa) CTOPOHHEro MpPOM3BOAMTENSA. B 3TOM cilydae MCTOYHHMK JOJDKEH O00ecledrBaTh BBIXOIHOE
Hanpsbkenue (12 + 2) B u mourHocTs B Harpyske He menee 6 Bt. Ecnu nnunsl kabenst nutanus YIITIP
HEI0CTaTOYHO, €T0 MOKHO YJUIMHUTh, 00ECIICUNB HA/Ie)KHBIM KOHTAKT B MECTE COEIMHEHMSI IPOBOTHUKOB
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U TOCIEAYIOIYIO H30JSIUUI0 COEAMHEHHUS. PexoMeHmanuu no NOAKIOYeHHI0 nurtanus kK YIIIIP
npuBeeHbl B Tabuie (Tabnuua 14.6).

Buumanue! J[nis nooxkmouenus numarnus k YIIIIP ucnonv3yime xabenb ¢ ceueHuem MeOHbIX
2
npoeooHuKo8 ne meree 0,2um’.

Tabnuya 14.6. Tun 610xa numanus (BI1) ons VIIIIP 6 3asucumocmu om ucnoanenus Cb MKTC

BapuanTt ucnonnenus Cb Bcerpoennsiii B Cb BII Buemnuit bI1
Cb-04 + +
Cb-05 — +

+ - peKOMEHAYEMBII
* - IPUMEHEHNE BO3MOXKHO
— - OTCYTCTBYET

14.4. CxeMbl NOAKJIIOYECHUSA

Cxemsl nogximrouenust YIIIIP k Cb-04 gepe3 COM-niopt u nuHuio cBsizu RS-485 npuBeneHsr Ha
pucynkax (Pucynok 14.2 u Pucynox 14.3 coorBerctBeHHO). Iloaxmouenne VYIIIIP x Cb-05
IOPOM3BOMUTCS MO TAaKMM JK€ CXeMaM, 3a HCKIIOYeHHEM Ienu sJiekTpornurtanus 12V, kotopoe
ocymiectisiercss He or Cb MKTC, a ot BHemiHero 6yioka nutanus (cMm. Tabmuma 14.6).

Buumanue! Henvzsn nookntouams ooun YIIIIP k CE oonospemenno no unmepgeticam RS-232 u
RS-485. /{na nooxkniouenus dondicer 6b1msb UCNONBLIOBAH MOILKO 0OUH U3 UHMepPheticos.

CBb MKTC
Mnamdopma < COM-frop\m %> 9 > ﬁnopm yn n P
nodkmovenul 2 RxD ™0 12
men 3] Txo RXD |3
5| SGND — SGND | §
MOAeMHbIN
g ; kabenb Mnama pacwupeHus
<o O+ SA2 mennocyemyuka
N MKTC
N

RS485

EERE @ - A Kabenb nuraHusa =

gee]l 7 i
12v |V

\ ouTt =

B

GND

Pucynok 14.2. Cxema noaxirouenus YIIIIP k Cb-04 gepe3s COM-mopr.

OnnoBpemeHHo Kk ogHoMYy Cb-05 mMoxHO noakmtounts aBa YIIIIP, ucnons3ys uist OQHOTO U3 HUX
JTWHAIO cBsi3H mHTepdeiica RS-485 Ha miare mogxmroueHwid, a s apyroro — RS-232. B to ke Bpems,
onHoBpemeHHoe nozkmoueHue AByx YIIIP k Cb-04 nmo unrepdeiicy RS-232 u untepdeiicy RS-485 na
IiaTe MOJAKIIOUEHUHN He jJomyckaercsd. Takyke HeAOMyCTHUMO MOJKIIIOUEHUE APYTUX YCTPOMHCTB K JTUHHUU
cBs3u uHTep(erica RS-485 mexay VIIIP u Cb MKTC. Ilpu Heobxomumoctu noakmoderus k Ch-04
nByx u 6onee YIIIIP, kaxaplii M3 HUX CIAEAYET MOJKIIOYATh OTACIbHON JIMHUEH CBs3u mHTepdeiica RS-
485 k cobcTBeHHOM marte pacmupenus RS-485E, ycraHoBIIeHHON B CIIOT HA MAaTEpPUHCKOMN TUIATe.
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CBb MKTC
Mnamgpopma COM-% 9 >_ ﬁnopm ynnP
nodxmovenud 21 ’xD —i ™
men 3| Txo RXD |3
5| SGND SGND | 5
2>
<0FP SA2 Mnama pacwupemus
BEEE A kabenb nuTaHus MonRocI
c © 124 | S MKTC
SREE @ D 74 N
Lo © 128 -~
12v \/ |
ouT
> A 0
\ o
C ® B g
4T © GND | &
|

Pucynok 14.3. Cxema noakimtouenust YIIIIP k Cb-04 yepe3 unrtepdeiic RS485.

14.5. PykoBoacTBo no mouta:xxy YIIIIP

[lepconan, ocymectBustomuii MoHTax YIIIIP, momkeH uMeTh HaBBIK PabOTHI C SJIEKTPOHHOM
anmnaparypou, JIeKTPOM3MEpPUTEIbHBIMU PUOOpaMu, a TaKKE BHUMATEIbHO O3HAKOMUTHCS C JaHHBIM
pa3fesioM pyKOBOJICTBA I10 IKCILIyaTal|u.

HexoropbiM maTam pacmmpenust nepen ycraHoBkod B YIIIIP Tpebyercss mpenBaputenbHas
HacTpoiika. K TakuM miaTaM OTHOCATCS IUIaTa TOKOBBIX BBIXOJOB, IUIaTa PETYIUPOBAHMS U IPYTHE,
MMEIOINEe MEHIO HAaCTpOWKM W mpocMoTpa pexkumoB padorel Ha JIKII cucremnoro Onoka. Ilpu
ncnons3oBaHuu Takor miatel B YIIIIP coBmectHO ¢ cucremubiMu Oi1okamu Chb-04 u Chb-05, uMeronmmmu
Bepcun [10 mmxke V2.51 m v5.09 coorBercTBeHHO, ee, mepen ycraHoBkor B YIIIIP, HeoOxomumo
HacCTPOUTb B COOTBETCTBUM C PYKOBOJCTBOM IO 3KCIUlyaTauMu Iiarel, yctaHoBuB ee B Cb MKTC
ucnionmaenusi Cb-04 ¢ Bepcumeit 10 2.51 wmm Bemme. [locne Hactpoliku paboumx mapamerpos [P
n3Biekure ee u3 Cb MKTC u ycranosure B YIIIIP, xak onucano nanee. Takxke miuaTy paclIMpeHHs
MO>KHO HacTpOUTb, ycTaHOBUB €€ B YIIIIP, moakiatoueHHbIN K IepCOHAIBHOMY KOMIBIOTEPY MOJAEMHBIM
kabenem (moctamisiercss B komiuiekre ¢ YIIIIP), u Bocmonas3oBaBmuch crienuanbHoi (s kaxmaou 1P,
cM. pazzen 14.2) mporpaMMoii HaCTPOWKH MAapaMETPOB U PEKHMOB PaOOTHI.

ITonxmouenne VIIIIP x Cb MKTC ocymiectBisercs 1o OJHOW M3 CXEM, NPUBEIACHHBIX Ha
pucynkax (Pucynok 14.2 unmn Pucynok 14.3). Mecto pacnonoxxenust YIIIIP cnenyer BbiOupars Takum
o0pa3oM, 49TOOBI COOJIIOJAIMCH YCIIOBUS OSKCIuTyaTanuu ycrpoicrBa (Tabmuma 14.3). Jlomyckaercs
ycranaBnuBath YIIIIP HemocpeacTBEHHO Ha CTEHE WIIM B MOHTaKHOM HIKady.

Jnist ycToiunBoii paboThl ;ummHa MoaeMHoro kadens (Pucynox 14.2), cesseiBatomero YIIIIP u Cb
MKTC, ne momxna npessimath 10 m. s coequnennss Cb MKTC u VIIIIP nunueit cBs3u untepdeiica
RS-485 (Pucynok 14.3) ucnone3yiite sxpanrpoBanHyto BuTyio napy (FTP-2, STP-2 wnu aHaqorudnyo)
maHou 10 1200 M. [Ipn He0OX0AMMOCTH TOMECTUTE Kabelb B METAJUIOPYKaB COTJIaCHO MPOEKTY.

Caumute kpbliky kopryca YIIIIP, mpensapuTenbHO OTBEPHYB YETHIpE YAEPKUBAOIINX €€ BUHTA.
[Tepen ucnonp3oBanuem YIIIIP BaumarensHo ocmotpute ero (Pucynok 14.1). OHO He MOIKHO MMEThH
BUJUMBIX MEXaHUYECKHX MOBPEXKICHUN, KOTOpbIE MOT'YT MpUBECTU K cOosiM U HeucrnpaBHoctu YIIIIP B
npouecce skcrryaranuu. Pacnonoxure kopmyc YIIIIP Ha nmoaroTroBleHHOM MecTe Ha CTEHE WM B
MOHTaKHOM mIKady TakuMm oOpa3zom, uyToObl pazbemM COM-mopra pacronarajics BHU3Y, 3aKpenuTe
KOPILYC YEThIpbMsI BUHTAMU WA CAMOPE3aMHU.

Breixmounte nmuranne Cb MKTC. Ecnum npenmomaraercs npumeHeHue wuHTepdeiica RS-232,
coequaute COM-noptel YIIIIP u Cb MKTC monemubiM kabeneM. Eciam mo kakoi-nmmbo0 mpuunHe
noaktoueHue YIIIP k Cb MKTC moneMHbIM Ka0OeaeM HEBO3MOXHO, TO MCIOJIb3yiTe nHTepdeiic RS-
485 ¢ nuHuei cBs3u Tuna BuTas napa. OQuH KoHel kabens cBsi3u uHTepdeiica RS-485 mponycTture yepes
repmoBBoa Ha kopiyce YIIIIP u mogkmtounte ero k kiaemmam pasbema XP1 «RS-485» mmater YIIIIP
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(Pucynok 14.4), a npyroil KOHEIl MPOIYCTUTE 4Yepe3 TepMOBBOA B HWkHed uactu kopmyca Cb wu
MOAKJIIOYUTE, C COOJIOJICHHEM HAaMMEHOBAaHWW Iierei, K kieMMmaMm uHTepdeiica RS-485 nHa mmare
noakmoueHuss Cb MKTC umu x TTP RS485E, ycranosnennoit B Cb MKTC. s moaxmrodeHus menei A
u B nntepdeiica RS-485 ncnone3yiite ogny BuTyro mapy. 3adukcupyiire kadenp muaun cBs3u RS-485,
3aKpyTHB raiiku repmoBBoioB Ha kopiyce YIIIIP u Cb MKTC.

Pucynok 14.4. ITonkmtouenue k YIIIIP nunun cBs3u untepgeiica RS-485

st muranust YIIIIP ot mratroro 610ka nutanust Ch-04 nnm ot «brioka Gecriepe00ifHOTO MUTaHUS
BHEIIIHETr0» MCIOJb3yiTe KalOenb MUTaHus, BXoAsmuil B koMiuiekT noctaBku YIIIIP. Buiky kaGens
MUTaHUs BOTKHUTE B pazbeM «12V OUT» Ha mumate Onoka murtanus (Pucynok 14.5), apyroi Kowery
Ka0essi MUTaHUs Yyepe3 TepMOBBO/JI BhIBEAUTE HApYXy. 3aduKcupyiite Kkabeab NMUTaHUs, 3aKPYTHB raiiky
repMOBBO/IA.

.

8

%
1

Pucynox 14.5. Tonxmrouenue kademns nmutanust YIIIIP k pazsemy 610ka nutanus Ch

CB0oOOIHBIN KOHEI Kabenst muTaHust (1100 KOMILIEKTHOTO, MPOBEICHHOTO KaK OIMHMCAHO BBIIIE OT
Oyioka mwmTaHus Mpou3BojacTBa «MHTEenmpubop», MO0 BBIXOJHOTO KaOels WCTOYHWKA TUTaHUS
CTOPOHHETO TPOU3BOIUTEINS) MPOIYCTUTE Yepe3 repMoBBoA Ha kopmyce YIIIIP u 6e3 coOmropeHus
MOJIIPHOCTH TMOJAKIIOYNATE K KiaemMMaMm pasbema XP2 «12V» wna tmare VYIIIIP (Pucynok 14.6).
3adukcupyiiTe kabenp MUTaHUS, 3aKPYTUB TallKy repMoBBoja Ha kopryce YIIIIP.
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Pucynok 14.6. [Togkmrouenue nutanus K roiare YIIITP.

Jns ucnonb3yemoil I1P BbIMonHUTE COrsIacHO €€ PYKOBOJCTBY IO 3KCIIyaTalliM HEOOXOAMMBIE
MOJKITIOYCHHUS, YCTAaHOBUTE MEPEKII0YaTeNid B pabodee IOJIOKEHUE (CM. COOTBETCTBYIOIIMK pa3ies
HacTros1ero «PykoBoacTBay).

BcraBbre maty pacmmpenus B ciaot XS2 tiatel YIIIIP no ynopa (Pucynok 14.7), yuuTbiBas
pacrosio)keHue Kitoya 1o pucyHky koHtypa [IP, u 3aduxcupyiite ee KpemexHbI YroloK B 3allleike
(Pucynok 14.8). Brxmounre nutanne Cb MKTC wu, ecnu wucnonb3yercsi, BHEIIHHA WCTOYHHK
anektponuTanus YIIIIP. Y6enutech B paboTocmocoOHOCTH MiaThl. 3akpoiTe Kphimky Kopiyca YIIITP.
3aKpyTHUTE YETBIPE YAECPKUBAIOLIUE €€ BUHTA.

“\‘.\\‘\“'

ANAAN

L= koHTYP NP
PN EE—

Pucynox 14.7. Ycranoska I[P temmocuerunka MKTC B VIIIIP.
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Pucynok 14.8. ®uxcanus [1P rermnocuerunka MKTC B VIIIIP.

Jia Hekotopelie [IP MoryT moHagoOUThECS AONOJHUTENbHbBIE NEHCTBUS IpU MOHTaxke ux B YIIIIP,
Hanpumep, i miatel GSM — mepectaHOBKa pa3beMa aHTEHHBl Ha HEM M MPOTAacCKMBaHHE pazbeMa
KaOenst aHTeHHBI uepe3 repmoBBo. Hike npuBeaeH npumMep ycraHoBKH 1utatel GSM.

Nuctpykius o ycranoBke miatel GSM-monema MKTC B YIITIP

1. V3MeHeHMe HampaBlICHUs] KPETUICHHUS aHTCHHOTO MEPEXOJHUKA K JICPIKATEIIO
wiatel GSM-mozema.

ana CB-04

raika KpenneHna

4 AHTEHHOTO nepexo,ummaﬂ ansa YrripP

>1H39QZ 52-1019H~ QOBBG
SIMIAANIZSSTI4HT

I IIIIIIIlIIlIIIIIII|IIllI'lIIIlIlIII!IIl
|1|IIII]I\MIIIIlI|||I\III|IIlIIIIMIII ]

SNy

00z 52 A\IN M'\"{\

SHAL SR FEECRRL D )

| mnu i unmnummmm

SN MPRA 14828527

LA HIHII (IR
Ecimm pa3pem aHTeHHOro mepexojHuka Ha Ttuiare GSM Mojema HaxomUTCS B IOJOXKCHHH,
YKa3aHHOM Ha PHCYHKE clieBa, To Ais ycraHoBkH B YIIIIP ero HeoOXoauMO MepecTaBUTh B MOJOKEHUE

n300pakKeHHOE HAa PUCYHKE crpaBa (B 2TOM TMoOJOKeHWH cTeHka kopryca YIIIIP nHe Oymer memartsh
3aBUHYMBAHUIO pa3beMa aHTEHHBI B pa3beM aHTEHHOTO TIEPEeXOTHUKA).

J1J1s IepecTaHOBKH pa3beMa aHTEHHOTO IepexoaHrKa Ha iate GSM HeoOxomumo:
0CNabHTh raiiky KperuIeHHs pa3beMa aHTEHHOTO TIePEXO0JHUKA (CM. PUCYHOK);
AKKypaTHO BBIHYTh Pa3beM U3 TIPOPE3U AEPIKATEIIS;
— NOBEpHYTH pazbeM Ha 180 rpamycos;
BCTaBUTh PAa3beM B MPOPE3b JICPKATENSI, YIUTHIBAS MMOJOKEHUE HA HEM JIBICKH, U TIPOCIIEANB, YTOOBI
maiiobl, HAZETHIC HA Pa3beM, OKA3aJIUCh CO CTOPOHBI TalKH;
— 3aTSHYTh railKy KperieHUus pa3bema.
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2. BcraBka pa3bema ka0ens aHTEeHHBI B OTBEPCTHE T€PMOBBOJIA.

JI1si BO3MOXKHOCTH TIPOTATHBAHUS KaOeliss aHTEHHBl BMECTE C pa3beMOM BHYTph Kopmyca YIITIP
OJIMH U3 TEPMOBBOJIOB B HEM JIOJDKEH OBITh YBEIHMUEHHOTO pazmepa (9 Mm).
Jlnia mporyckaHus kabesns B 9 MM repMOBBO/I BBITIOJIHUTG CIIEAYIONINE ICUCTBUSA:
— TIOJIHOCTBIO OTBHHTHUTH 3)KMMHYIO TaiiKy repMOBBO/Ia U HaJIeTh €€ Ha KaOelb aHTCHHBI,
— BBIHYTh U3 T'€PMOBBOJIa PE3WHOBBIA TPYOUATHIil YIJIOTHUTEIh U, AKKYpaTHO PacTITMBas €ro, Takxke
HAJIeTh Ha Kabellb aHTEHHBL;
— TPOIYCTUTH pa3beM Kabellss aHTeHHBI Yepe3 KOpIyc repMoBBoJia BHyTps YIIIIP;
— CIOBUHYTbH BJIOJIb KaOeJsl pe3UHOBBIN YIUIOTHUTENb T€PMOBBO/Ia BHYTPH €TI0 KOPITyCa;
— HaBUHTHUTbH 30KUMHYIO TaliKy T€pMOBBO/1a Ha KOPITyC F€pMOBBO/A.

PykoBoacTBo no akcnnyatauum nepudepuiiHbix mogynen tennocyetynka MKTC. N3pnanne 26-e. 03.07.2014
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