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Kommuiekcel  mereoposiorndeckue Mansle MK-26  npennHazHaueHbl  JUIS  M3MEPEHHS
METEOPOJOTHUECKUX U THIPOIOTHUECKUX NMapaMeTPOB U Mepeadu JaHHBIX TOTPEOUTEITIO.

MK—26 BBIITyCKaIOTCS B YETHIPEX MOIUPUKAIUIX

U MK—-26—1 -6a30BbIil KOMIUIEKC JIJIsI U3MEPEHHSI METEOPOJIOTHUECKIX MapaMeTpoOB NpH-
3eMHOTO CJIos aTMOc(hephbl C BBIBOJIOM HWH(POPMAIMH HA MEPCOHATIBHBIN KOMIIBIOTEP MOTPEOUTENS 1O
nporokony Modbus-RTU,;

O MK—-26—2 —MOOMJIbHBIN KOMIUICKC JIJISi U3MEPEHHS METEOPOJIOTHYCCKUX MapaMeTpOB
NPU3EMHOTO CJI0s aTMOC(epsl C MHAWKAIMEeH MaHHBIX U HH(OPMALMU Ha MEPCOHATBHBIN KOMIIBIOTED
notpeburess o nporokoay Modbus-RTU;

O MK—-26—3 —KOMIUIEKC JUIsi U3MEPEHUs aOCOJIFOTHOTO THAPOCTATHYECKOTO JIABJICHHS U
TEMIEepaTypbl BOJbI C BBIBOJAOM MH(OpPMAIIMU HA MEPCOHATBHBIN KOMITBIOTEP MOTPEOUTENS MO MPOTO-
xoiry Modbus-RTU;.

O MK—26—4 -KoMILIeKC I U3MEPEHHSI H30BITOYHOTO THAPOCTATUYECKOro AaBicHUs (BbI-
COTBI BOJITHOTO CTOJIOA) M TEMIIEpaTyphl BOJIbI C BBIBOJOM WH(OpPMAIIUK HA TIEPCOHATBHBINA KOMITBIOTED
notpeduress no nporokoiny Modbus-RTU.

Hacrosimee pykoBoacTBo mo skcrutyaranuu (PD) npeaHasHadeHO il O3HAKOMIICHHUS C
OPUHIOUIOM pPAabOTBI U YCTPOHCTBOM KOMIUIEKCa MeTeoposiorudeckoro Mainoro MK-26-4 u
YCTaHABIIMBACT MPaBUJIa €T0 UCTIOJIB30BAHMS M 00CTYKHBaHUA. PD CONEpKUT yKa3aHUsI O BO3MOXKHBIX
HEHCIIPABHOCTAX H  CIoco0ax WX ycTpaHeHus. B PO wusnoxkeHsl TnpaBuia XpaHEHUS,
TpaHCTIOPTUPOBaHUS U yTriau3anuu MK—-26—4.

JIJis1 aBTOMaTH4EeCKOrO U3MEPEHHUS JaBIICHUS M TEMIIEpaTyLphl B cocTaB Komiuiekca MK—26—4
BKJTFOUAIOTCSI:

U 010K M3MEpUTENbHBIN ¢ KOHTpoJuiepoMm bU;

O TepMomeTp  comnpotuBieHuss  miaatuHoBbIH - 700-101BAAmo 'OCT P 8.625-2006,

Kjacc A;
O JaTYUK THAPOCTATHUCCKOTO JAaBJICHUS Mbe3ope3ucTuBHbIi MPM280;
O Ka0eJIb CIIeUaIbHBIIA.
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1 Onucanue u padora uzaeaus

1.1 HaznaveHue u3aeaunst

1.1.1MK-26—4npeana3HaueH Uit U3MEPECHUST TEMIIEPATyphl U THIPOCTATHYSCKOTO JTaBJICHUS
BOJIbI, 00pabOTKM PE3yNIbTATOB U3MEPEHUN U TIepeiadl HHPOPMaIIUU TOTPEOUTEIIO.

1.2 Texunyeckue XapaKTepUCTHKHU

1.2.1 MK—-26—400ecmieunBacT aBTOMaTUIECKOE U3MEPEHHUE apaMETPOB B paOOYHX YCIOBHUAX

IMPUMCHCHHUA B AHAIla30HAX U C MMOIrpCIIHOCTAMU, IMMPHUBCACHHBIMU B Ta6J'II/II_I€ 1.

Tabmuma 1
IIpenensl nomyckaemoit
HaumenoBanue nzmepsieMoro napaMmerpa Juana3oH uaMepeHust
a0COJTFOTHO# MOTPEIIHOCTH
1.Temmneparypa Bojpl, °C Ot munyc 4 1o 50 +0,3
2 I'mapocTaTuicKoe JaBJICHUE H30BITOYHOE Ot 40 1o 1600 +8
(BbIcOTA BOMIsIHOTO CTOJIOA), rlla (cm) Ot 40 1o 16000 + 80

1.2.2Beixonnoii curHan ~ MK—-26—4 wunrepdeiic RS-485, k  koTopoMy MOJKIIOYaeTCs
KoMIbtoTep notpedurens ¢ nporokosiom MODBUS-RTU (1o ymomganuto ckopocts 19200,mockuika 8
our, 1 cTomnoBeIid, 0e3 KOHTPOJs YeTHOCTH). B ciywae orcyrctBus 3ampocoB Modbus-RTUwmoxer
OBITH HCIIOJIB30BaH IOJIb30BATEILCKUN MPOTOKOJ Mepeayd JaHHBIX WM MPOCTas BbIlavya JaTYHKOM
JTAHHBIX B TCKCTOBOM BUJIC.

1.2.30nepronuranne  MK—-26—4 ocymecTBisercs Ot UCTOYHHMKA IOCTOSHHOIO TOKa
Hanpspkearem (10 £ 3)B. [Totpebnsiemas MomHOCTh - He 6onee 0,1B-A.

1.2.4BpemMsi TOTOBHOCTH K pab0OTe ¢ MOMEHTa BKIIIOUCHHS TUTaHHs HEe Oosee 3 .

1.2.5Bux xmumatudeckoro wucnoiHenuss coorBerctByer YXJI1 mo I'OCT 15150-69, nns
AKCIUTyaTalluy IpU TeMIIepaType oKpyxaromei cpeast ot munyc 4°C go 50°C.

1.2.6CteneHp 3auuThl OT BO3ACUCTBHUS BOJIbI cOOTBETCTBYET Koay |IP68mo TOCT 14254-96.

1.2.7Cpennuii cpok ciyxObl - HE MeHee 8 JieT.

1.2.8 MK—26—48 ynakoBKe IIpH TPAaHCIIOPTUPOBAHUH BBIICP)KHBACT:

O BO3/ICHCTBUE TeMIIepaTyphl OKpyxatomieit cpenst 1o munyc 50 °Cmo 50 °C;

0 TPAHCIOPTHYIO TPSCKY ¢ yckopenuem 30 m/c? mpu vactore yaapos ot 80 qo 1208 mu-

HYTY B TeueHue 1 4.
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1.3 YerpoiicTBo u padoTa

1.3.1 MK-26—4 pa3paboTtan B COOTBETCTBUH C TpPEOOBAHUSAMH, TPEIBIBIIEMBIMU K
NPOBEJACHUIO THIIPOJIOTHUECKUX M3MEpPEeHH. Bce 4yBCTBUTENBHBIE AJIEMEHTHl YCTAHOBIEHBI BHYTPH
Kopmyca 0oka u3mepurenbaoro (BI).

[Mpunnun peiictBus MK—-26—4 ocHOBaH Ha U3MEPEHHMU THUIPOJIOTHUECKUX IapaMeTpOB
(TemmepaTypbl M THIPOCTATHYECKOTO JABJICHUS BOJbBI) IOCPEJICTBOM KOHTAKTHBIX JaTYHUKOB.
BrixomHble CHUTHaNBl JAaTYMKOB TMOCTYMAIOT B HW3MEPUTENBHBIA MHUKPOKOHTpoJuiep Osioka BH.
MUKpOKOHTpOJIIEp CO BCTPOEHHBIM IPOTPAMMHBIM OOECIIEYCHHEM OCYIIECTBISIET  yIpaBJeHUE
paboTtoii, mpeoOpa3oBanue MUGPOBLIX KOAOB B (pU3MUECKHE BEIMYUHBI, YCPEIHEHHUE IMOTYYECHHBIX
3HAYEeHUH, MaTeMaTHIecKyr0 oOpabOTKy ¥ BBIBOA HH(OpMAIMM B JMHHIO CBs3M (IO 3ampocy u3
HeHTpa cOOpa TaHHBIX TOTPEOUTEIIS WUITU 110 CBOCH WHHUIIMATHBE).

Busyanuzanus JaHHBIX, MMONYYEHHBIX OT KOoMIUIEKcoB MK—26—4, ocymecTBnsiercs B LEHTpe
cOopa maHHBIX MOTpeOuTeNs (MEePCOHANBHBIN KOMIIBIOTEP C MPOTPAMMHBIM OOECIeueHHeM, TpUuoop
WHIUKAIMK WK MeTeokomIuieke MK-26-2).

1.3.21leHTpanbHbIM YCTPOUCTBOM KOMIUIEKCA SIBIsiETCS OJI0K m3MeputenbHbiii BU. B kopmyce
U3 HEpPXKABEIOMICH CTAJIM PACIOJIOKEeHA TIaTa U3MEPUTEIBHOTO KOHTPOJIIEPA, TaTYUK TEMIIEPaTyphl U
JATYUK THIPOCTATHYECKIOTO JaBIICHUSI.

KonTponnep comepxur:
24-6uTHble aHaOTO-IIU(POBBIC TpeoOpazoBarenn — 2 nuddepeHnransHpIX KaHama,
YHUBEpCaJIbHbIC JUCKPETHBIC BXO/IbI/BBIXO/bI — 4 1IIT.;

CYIEPBU30P MUTAIOIIETO HANIPSKEHUSI K CTOPOKEBOM TaiMep;
npeoOpa3oBaresb HaIPsKEHUS;
SHEPrOHE3aBUCUMYIO MAMSITh,

noclieioBatTeNbHbIA uHTEepdeiic 12C;

O o oo oo d

npeobOpa3oBarenb nHTepdeiica RS-485.
Kontpomnep pasmemien B BU (kopmyc IP68).
laGaputubie pasmeper @ [122x115 mm. ®otorpadus naTuMka B HATYPaJbHYIO BEIHMYUHY

MMpEeaACTaBJICHA HA PUCYHKE 1.
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Pucynoxk 1

1.3.3Konctpykuuss ~MK-26—4 pa3pabotaHa B  COOTBETCTBUH C  TpeOOBaHUSIMH,
NPEABSBISIEMBIMU K THAPOJIOTHYECKUM MTPHOOPAM.

1.3.4MK—-26—4cocTouT U3 CIeIyINX Y3JI0B:

O KOpITyca, M3rOTOBJICHHOTO U3 HEPKABCIOIIEH CTaJIH;

O YYBCTBUTEJILHOTO 3JICMEHTA, B KAY€CTBE KOTOPOTO MCIIOJIb3YETCS IaTUMK JABJICHUS THIIA
MPM280;

0 TepMoMeTpa cornporusiieHus iarnaoBoro tuma 7/00-101BAA

U KaOeJs CBSI3U.

1.3.51IpuHmn  gelcTBUS TEPMOMETpa IJIATHHOBOTO OCHOBAaH Ha MNPONOPIIMOHATBHOM
U3MEHEHUHM €r0 3JICKTPUYECKOTO COIMPOTUBJICHHUS B 3aBHCHUMOCTH OT W3MEHEHEHHS TeMIIepaTypBhl.
Bbixo1HO# cUTHAN — 3IEKTPUUYECKOE COMTPOTUBIIEHHUE.

["aGaputnabie pazmepsr : 2,32,1mMm, macca 0,005kr.

1.3.61Ipe30pe3UCTUBHBII  TaTYMK THUAPOCTATUYECKOTO JIaBJICHUS BBIIIOJIHEH Ha 0Oasze
npeodpazoBarenss  MPM280. JlaTunk  oOecreyuBacT  HENPEPBIBHOE  MPOMOPLIHUOHAIBLHOE
npeoOpa3zoBaHKe U30BITOYHOTO JIABJICHHS B AJICKTPUUECKHI CUTHAT — HAMPSKCHHUE.

I"abaputhHbie pasmeper [119x15mm, macca 0,05kr.

1.3.7DnekTponiuTaHKe KOMIUIEKCa OOECIEeYMBACTCS OT BHEIIHEro OJjioka NuTaHUS. biok
nuTaHus B coctaB MK—26—4He BXoauT. SIBIIsS€TCS TOTIOTHUTEIBHBIM 000Dy I0BaHUEM.

1.3.80nekrpuueckas cxema MK—26—4 npuBeneHa Ha pucyHKe 2.

JIAHN.416311.001-025 7



URT1[ 10111

1 5 +33V
VN vouT :
. . L1€05 —2ew D3 lc7
o Mo s vou | &V - Iy Nt T
- SRt D1 K ADP121. 33
et oo
SMAJ30CA L4949 4]
BR= <bypy Ol e . GV vourp 25
} Tio oo ¥ LO —Acn D4 lCB R4
SMAJ30CA g 3 NCH-
10 R3 o 25 A
D pe ‘ e 11 L0
VD2 5V 1’10‘0
} 1 progr GND
SMAJOCA
®6 SRR
R s gdgpgeee
1 5= 19
IEXCO AN
Red Black  17] 20 C
AVDDéB]—.Z 4QWh-—BA\NO AINT 2-1—.13
_’_&01 30—17"6 ANL D2 WSO o7 e
g] VREFO+ Nos! for———@ 14
LlvReF- RQO
10 o
5 EXCL o
AVDDH—1§A\NZ Rez 1=

7 VREF3+
R VREF-

D5
5
oo soucre of U fo
d UARTRTS | J__ng E

—
~

GND

] —Joo
+33V
e
=

1

AGND
RESET

Dl GN
ADM3485

Lo
Tl .8
o5 <1
=
-2 ™S
g

Pucynok 2.

1.3.9Tlo BxiatoueHHt0 mtUTaHHS MuKpocxema L4949 BripabaThiBaeT CTaOWIM3HPOBAHHOE
HanpsDKEHHE S BOJIBT, KOTOpoe mpeoOpasyeTcs aBymsi mukpocxemamu ADP121 B nampsbkenue 3.3
BOJIbTA Ui nuTaHus Mukpocxembl ADM3485 @utepdeiic RS-485)u nanpsbkenune 2.5 BonbT uis
nutanuss Mukpokontposuiepa AJuC7061u u3MepHuTenbHBIX YCTPOMCTB: aatunka aasienus (/1) wu
natunka Temrepatypel ([T). Ilocme mnomauum mnUTaHUS B MHKPOKOHTPOJUIEpPE  3allyCKaeTcs
nporpaMmMHoe obecrieueHue. [1J] moaKIIOYeH K HCTOYHHUKY OMOPHOro HampspkeHus 2.98 (touku 1, 2).
Beixomnoit curaan J1J1, mpomopIimoHanbHbIN BEIMYUHE CTOJIOA XKUIAKOCTH, pacroyioxkeHHoro Ham JIJ
noctynaet Ha Bxoa 1-ro ALl mukpokontposuiepa ADUC7061 fouku 3, 4). M3mepeHHoe 3HaueHHE
MEPECUYUTHIBACTCS MO0 KATHMOPOBOUYHBIM KOd(p(dUIIMEHTaM U3 (PIdII-IaMsITH MUKPOKOHTPOJUIEpA B KOJ,
KOTOPBIM 3alMChIBACTCS B PErMCTPbl ONEPATUBHOM NaMITH, KOTOPble MOTYT OBbITh IMPOYUTAHBI C
nomoipio nporokosia MODBUS-RTUno RS-485 ¢xopocts 19200, &ur, 1 cror, 6e3 4eTHOCTH).

N3MepeHne HanpssKeHUsT MPOUCXOJUT MO MPEPHIBAHUIO € YacTOTOM, YCTAHOBJIEHHOM B

9HEeproHe3aBucUMoOi mamsaTH. CTpyKTypa 3HEProHe3aBUCHMOW mamsaTd (mapamMeTpbl HACTPONKH
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natyvka) omucanbl B npwiokennn b. Kom AIIIl mepecuuThiBaeTCs MO  TrpagydpOBOYHBIM
ko3 dunentaMm U3 YHEPrOHE3aBUCUMOMN MaMATH B JIaBJICHUE BOABI (BBICOTY BOJSIHOTO CTOJIOQ).
JlaHHbIE yCpemHSIOTCS B TEUEHHE IEpUoJa, 3aJaHHOTO npu  Hactpoike. I[Ipum HEoOxommumocTu
paccUMTHIBAETCSl YPOBEHb BOJBI MO 3aJaHHBIM 3HAYEHHSIM COJIGHOCTH BOJBI M CMEHICHHUS JaTyhKa
OTHOCHTEJIFHO JTHA BoJOeMa. Pe3ylbTaThl pacueToOB 3alMChIBAIOTCS B PETHCTPHI ONEPATUBHON IMaMSATH,
KOTOPBIE MOT'YT OBITh IPOYUTAHBI ¢ TOMOIIbI0 poTokosia MODBUS-RTUno RS-485.

TepMOCONPOTHRIICHHE MOAKIIOUEHO K 2-My auddepenimanbnomy Bxoay AIIIl, a sTamonHoe
conpotuBienne k Bxoay VREF. Uepe3 o06a compoTuBieHHs Te4eT OJUHAKOBBIM TOK, IMOITOMY
OTHOILIEHUE CONPOTHUBIICHUI PaBHO OTHOIICHUIO TMaJCHUHN HampspkeHus. M3MepeHune HampsoKeHUS
TEPMOCOTIPOTUBIICHUSI ~ TPOUCXOAUT MO  TNPEpPHIBAHUIO C  YacTOTOW,  YCTAHOBJICHHOW B
sHeproHe3aBucumoit namsatu. Kox AL mepecyutbiBaeTcs 1Mo rpaayupoBOYHBIM Kod(hduiimeHTam u3
¢GupII-TaMATH B 1aBiieHue. Pe3ynbTaThl 3alMChIBAIOTCS B PETHCTPHI ONIEPATUBHOW MaMsITH, KOTOpPbIE
MOTYT OBITh IPOUUTAHBI C TOMOIIII0 TpoTokoTa MODBUS-RTUno RS-485.

1.3.10I'pagynpoBKka H3MEPUTEIBHBIX KAHAJIOB SIBISIETCS 4YacTbio Hactpoiiku MK—-26-4 u
MPOBOJIUTCS C IENBI0 OIpPENEICHUsT TPAJIYHPOBOYHONW XapaKTEPUCTHKU KAXKIOTO H3MEPUTEIBHOTO
KaHala  JUid TOCIEAYIOUIETO BBIYUCICHUS KOI(PPHUIMEHTOB ammpoOKCUMUPYIOMIETO TOJMHOMA.
[Mopsinok ompeneneHus: rpagyMpOBOYHBIX XaPAaKTEPUCTUK W3MEPHUTEIbHBIX KAHAJIOB U BBIYUCIICHUS
KOX(QPUIIMEHTOB aNMPOKCUMUPYIOLIETO MOJWHOMA TpuBeAeH B mnpuioxennn A. B MK-26-4
rpagyrpoBKa TpeOyeTcs Ui KaHajla U3MEpeHUsl JaBJICHHs U IJIs KaHala TeMIIepaTyphI.

1.3.11/1aBienue BeIYHCISETCS 110 POpMyIIe:

P=Co(f)+C,(F)xt+Cy(F)xt* )

rae t — temneparypa naruuka, CO, C1l, C2 — koaddunueHtsl 3aBucumbie oT koma AlLIII,

KaXIbIH U3 KOTOPBIX OMpeAeisieTcs, Kak Ko3(pPHUIMEeHThI TapadoJibl, MOCTPOCHHOM 10 3-M 3HAUCHUSIM

nasnenus P.q, B, P+1, BeramciaenusiM it 3-X 3HaveHui Temmeparyp u koaa AT f.

Do ()= Cop+Co X f +Cip x £ @)

Takum oOpasom uist BeruMcieHus: aaBineHuss B MK—26—4 Bcerga ucnone3yrores 3 u3 10-Tu
BO3MOJKHBIX aNMPOKCUMHUPYIOIIX MOJIHHOMOB, IO OAHOMY JUIS KXKIOW U3 TeMIepaTyp, MPH KOTOPBIX
NPOU3BOAMIIACH TPAyHMpPOBKa. BriOuparorcs 3 OMvbkallIMx MOJMHOMA M3 OKPY)KEHHS HW3MEPEHHOTO
3HAYCHUS TEMIepaTyphbl, KOTOpbIe OYAyT WCIONB30BaHbl s BbuucieHus kodddumuentos Ci
dopmynsl 1. M3mMepeHHOe 3HA4YCHHE KOJA IMOJACTABISCTCS I[MOOYEPETHO B ATH 3 TMOJUHOMA  2-OW
crenienn (popmyna 2) u BerumcisroTcs 3HauceHus koddduumenter Py, B, Ri1. Ilo 3-M Toukam

BbunCisroTes Ko3ddumuenter CO, C1, C2. 3ateM u3 MOJydeHHBIX KOAPPUIIMEHTOB (HOPMHUPYETCS
JIAHN.416311.001-085 9



NOJIMHOM 2-€i CTENEHH, B KOTOPBIH MOJCTABISACTCS M3MEPCHHOE 3HAYCHHE TEMIIEPATyphl NaTYHKA.
Takast anmpokcuMaIysi Ha3bIBACTCS KyCOYHO-MapadoIniecKoi. Eciu 171 rpayupOBKU HCIIONB3YOTCS
TOJIBKO 2 TeMIIEPATYPHBIX TOYKH, alIPOKCUMAIIHS OYAET KyCOYHO-TNHCHHOM.

1.3.12TepMoMeTp TUIATHHOBBIM MOAKIIOYEH K 2-My auddepenimanisnomy Bxoxy ALIIL.
Wzmepennsiit ko AL noacrasisercst B MoJIMHOM 3-¢ii cTeNeHU, KO PHUIMEHTHI KOTOPOro OepyTcst
U3 SHEPrOHE3aBUCHMOM MaMATH KOHTPOJUIEpa.

1.3.13Pe3ynbTaThl 3aNHCHIBAIOTCS B PETHCTPHI ONEPATHBHON MaMSTH, KOTOPbIE MOTYT OBITh
NPOYHTaHBI ¢ ToMoIkto potokoida MODBUS-RTUno RS-485.

1.3.14KoucTpyknust  ypoBHeMepa pa3paboTaHa B COOTBETCTBHM C TpeOOBaHUSIMH,

OPEIBIBISIEMBIMA K THPOJIOTMYECKUM MPUOOpam.
2 Ucnosb30BaHue MO0 HA3HAYEHHIO

2.1 JkcniyaTauMoOHHbIe OTPAHUYEeHH s

2.1.1 Vsmepsiemas cpena J0DKHA 00J1a/1aTh CIICIYIOIMMU CBOMCTBAMU: HE OBITh arpeCCUBHOU
K MaTepualiaM KOHTaKTUPYIOIIUX C HEW JIeTaliei JaTunKa JaBJICHHs, HE HMETh 3arps3HCHUN, KOTOPbIC
MOTYT HAKalIMBAaThCS M YIUIOTHATHCS B TOJOCTH INTyIlepa Iepel MeMOpaHOW WM BBI3BaTh OTKa3
JaTYNKa JaBJICHHUS.

2.1.2TIpu sKcIuTyaTaly JaT4iKa COCTOSIHAE MU3MEpsieMOM cpelbl JODKHO OCTaBaThCs TaKHM,
4T0OBI UCKITIOUNTh KPATKOBPEMEHHbIC OPOCKHU AaBiieHus (TMApPOyaaphl, pe30HAHCHBIC THIPABINYCCKHE
SIBJICHHSL), BEJIMYMHA KOTOPHIX MPEBBINIACT MPEACIHHO JOMYCTUMYIO.

2.2 TpeboBanusi 6€30MaCHOCTH

2.2.1 O6enyxuBaroLieMy epCoHay HE0OX0IUMO 3HaTh U cobmoaats "IIpaBuia TexHUUeCKon
JKCIUTyaTallid  DJIEKTPOYCTAaHOBOK TOTpeOWTENell M TpaBWia TEXHUKH 0€30MacHOCTH  TpH
IKCIUTyaTalluu 3JIEKTPOYCTAHOBOK MOTpeOUTENEH "

2.2.2MK-26-4 otHocutcs k kiaccy I mo T'OCT 12.2.007.0-75u He wucnoab3yer
HAIpPSDKEHUH, OMACHBIX JIJIsl YeJIOBEKA.

2.2.3BHeniHuii  MCTOYHUK TWTAHWS, MNPUMEHSIEMBbIH B Ciiydae HEOOXOJUMOCTH  JUIs
npeoOpa3zoBaHust 00jiee BHICOKOTO HAINpPsDKEHUs B Oe3omacHoe 12 BONbT, MODKEH UMETh CepTUPHUKAT
AJIEKTPOOEC30TIACHOCTH.

Mepamu pe10CTOPOKHOCTH SIBIISIFOTCSL:

O cOOIIO/IEeHNE TIPABMJI TEXHUKH 0€3011acCHOCTH,

U HCIIPABHOCTH MPEJOXPAHUTEIEN.

JIAHN.416311.001-025 10



2.3IMoaroroBKa U3ae/nda K HCIOJIL30BAHUIO

2.3.1Pabotath ¢ W3AETMEM  MOTYT JIMIA, W3YYHUBIIME HACTOSIIEE PYKOBOJCTBO TIO
OKCIUTyaTallud, MO3HAKOMHUBIIUECS CO CXeMOU u KoHCTpykuueid MK—26—4u npomeanme HHCTPYKTax
M0 TEXHUKE 0€30MaCHOCTH.

2.3.2Buumanne! Jlna obecriedenus yctonunBoi pabotei MK—26—4 u mpenoTBpamieHus ero
BBIXOJJA W3 CTpOs, NHUTaHUE PEKOMEHIYETCS OCYHIECTBIAThH Yepe3 YCTPOWCTBO TMOIABIICHHUS
UMIYJIbCHBIX TOMEX M TPO30BBIX pa3psaoB MO NepBUYHOM cetd B coorBercTBuu ¢ ['OCT 13109-97
"Hopmbl kauecTBa 3JEKTPUUECKOM SHEPTUN B CUCTEMAX AJIEKTPOCHAOKEHUS OOIIeT0 Ha3HAYCHUS .

2.4 Yxa3aHus 0 BKJIKYEHHIO H ONIPOOOBAHUIO

Ilepen BrmoueHueM mnpoBepuTh MK—26—4 Ha OTCyTCTBHE BHEUIHHX IMOBpeXacHUM. J[is
ompoOOBaHMS MEPE]l MOHTAKOM Ha MECTE SKCIUTyaTaIlliH BBHITIOIHUTH CICAYIOIINE OTIePaIlHH:

U COCIMHHUTB COCTaBHbIE YacTH MK—26—4 1 nepcoHaIbHbII KOMITBIOTED;

O 3aIyCTUTh KOHCOJBHYIO mporpammy ack.exeHa skpaHe mosiBUTCS TaOIHIIA CO CIICKOM
U3MEPSIEMBIX TApaMETPOB M Pe3yJIbTaTaMu U3MEpEeHHid. B mpaBoii KOJIOHKE BBIBOJSTCS MEPBUYHBIC W3-
MEpPUTENbHBIE TAaHHBIE, KOTOPHIE UCIOIB3YIOTCS IS TPaAyUPOBKH KaHAJIOB.

I'maBHOE OKHO mporpaMmMbl IpUBCACHO HA PUCYHKE 3.

15 K.onconsHana nporpamma ACK H=lE3
BETO - N

Wz -09 2009 15:46:12

15:46:12
Mapamerpw > <| Cpennee Tekyuee [Munurmym |Makcuryn Konm

YpoBEHL, M m.5|-m.031388 6587
Teunepartypa. °C 26 . 000002 41145

ICOM2 “"Bce nopmassdo’ Tlopr_2 AKN_01 15:46 027092009

W lormows F3anuce EMTenue W Homep HEdHBuxon

Pucynok 3

3HauyeHUs HOJDKHBI COOTBETCTBOBATH TEMIICpATYypE BO3AyXa n YPOBHIO 0 C Yy4€TOM

MOTPEIIHOCTH U3MEPEHUS.
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2.5Pa3melnenue 1 MOHTAXK H3AEJIUSA

2.5.1 Ilpu ycranoBke B pezepByape MK—26—43akperuisiercst Ha mtanre Ha Beicote 10-15¢Mm ot
JTHA pe3epByapa WM IMOJBEUIMBACTCS HA HEPIKaBEIOIIeM Tpoce, MpoBosioke. Kabenb B HECKOIBKHX
TOYKAX 3aKpeIuisieTcs K IMOJBECY C LENbI0 HCKIIOYEHHs €ro MPOBUCAHMS WIH oOpbIBa. M3muiiku
Kalelisi CMaThIBAIOTCSI B OyXTy M KpEMmATCS K CTeHKe Kosoana pesepByapa. CoenuHeHune kadems
ypOBHEMEpa C CHTHAJbHBIM KabelneM CBSI3M 1O MeCcTa YyCTAaHOBKM OJOKa HHAMKALUU
(mepeHOCHOM/CTAIMOHAPHBIM TPUOOP WM KOMITBIOTEP/KOHTPOIIEP) PEKOMEHIYETCsl JeNaTh ¢
MIOMOIIBIO KIIEMMHON KOJIOJKH.

2.5.211Ipu ycranoBke B ckBaxxuHe MK—26—4kpenutcs K TpyOONpOBOy HEMOCPEACTBEHHO IM0/T
¢aHIIeM HaJ HACOCHBIM arperatoM Juisi MCKIIIOYEHHUS €ro TMOBPEKICHUS INPH MOHTaKE WIU
JEMOHTaXe ckBaxuHbl. Kabenb 0e3 MpOBHUCAaHUI C I[IArOM MPUMEPHO 3 M KpEmuTcs K
TpybompoBoay. Ecmu TpeOyeTcs NpoHM3BOIAMTH MEpecdeT YPOBHS OT MOBEPXHOCTH, TO HEOOXOAMMO
U3MEPHUTh BBICOTY CEKIMH TpyOONpOBOJa M BHECTH COOTBETCTBYIOILIYIO 3allUCh B  IMACIOPT
CKBaXUHBL. OTCUET YpPOBHS B 3TOM Ciy4ae OyAET ONpeaessThcs KaK Pa3HOCTh MEXKAY TIyOMHOU
noctaHoBKM MK—26—4 1 noka3aHusiMu KOMIBIOTEPA.

2.5.3Kab6enp cBsa3u, coemumusitonii MK—26—4 u meHtp cOopa AaHHBIX, MPOKIIAIBIBACTCS
BO3IYIIHOMW JIMHUCH WM 3aKanbIBaeTCs B 3eMITI0 Ha riyouHy 10 20 cM (Wiu mpoKIaabiBaeTcs B TpyoOe
nuametpom He MeHee 0,5 mroiima). Ilpu mpoknanke kabenst HEOOXOIUMa MAPKUPOBKA €r0 KW IS
UCKITIOUCHHSI HEMPAaBUJIBHOTO JJIEKTpUUecKoro nozakimtoueHus MK—26—4 (ipumep MapKUpOBKH JUIs
RS-485n0ka3an Ha pucynke 4). 3enensiii — Data+ RS485 (Akunuii — Data- RS485 (B) kpacHsrit —
nuTanue +128, Oenbiii — oOmMil. BO3MOXXHO TMOJAKIIIOYCHHE 3KpaHa KaOens K (u3uueckoil 3emue.
LenecooOpa3Ho coenuHeHne Kabemst OCYIIECTBISTh Yepe3 KIEMMHYIO KONOAKy. [liimHa kabenst CBsi3u

npu uaTepderice RS-485 - no 1200m.

K komnbloTepy

Z-397
KoHBepTop USB-485/422

Ne 3653
U ARRTTT R Q
050936532077
B Bbinyck Maii 2009 r.

&

i b

""-..f%,& K MK-26

N

"'“'um &
",

Pucynok 4
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3 TexHuueckoe 00CIyKHBaHHE

3.1 Jlna MK—26—4mnperycMOTpeHbI CIIEAYIOIINE BH/Ibl TEXHUUECKOTO 00CITyKHUBAHUS !

O BHEIITHUN OCMOTp;

0 KOHTPOJIb pabOTOCTIOCOOHOCTH.

3.2BHemHui OCMOTp W KOHTPOJIb PAabOTOCTIOCOOHOCTH  MPOBOAATCS coryiacHo  2.4.
TexHmyeckoe 0OCITy)KUBAaHHE METEOPOJIOTHYECKUX JATYUKOB TIPOBOJAUTCS B COOTBETCTBHU C HUX
AKCIUTYaTallMOHHOHN JIOKYMEHTAILEH.

3.3Tekymuii peMOHT  OCYHISCTBIISCTCS  MPEANPHUITHEM-U3TOTOBUTEIEM 110 JIOroBopy. B

TEYCHUE TapaHTUHHOrO cpoka peMoHT MK—-26—4ocymecTBisieTcs GecmiiaTHO.
4 XpaHeHue U TPAHCIIOPTHPOBaHHE

4.1 MK-26-4 nomkeH XpaHUThCS B  YCJIOBUSAX, YCTAHOBJICHHBIX JuIs Tpymmbel 1
I'OCT 15150-69 B ynakoBke B CKJIQJCKHX MMOMEIIEHUsIX Mpu temneparype Bo3ayxa ot 0 o 40 C u
OTHOCHTEIBHOMU BiIaykHOCTH Bo3ayxa 1o 80 Y%mnpu temneparype 25 C.

4.2 B nomeuienuu st xpaneHuss MK—26—4He T0MKHO OBITh arpeCCHBHBIX MpHMecei (apos
KHUCJIOT, IEJIOYEH), BBI3BIBAOIIUX KOPPO3HIO.

4.3 MK—-26—4 MO)XHO TpaHCHOPTHPOBATH JIIOOBIM BHUJOM TPAHCIIOPTHBIX CPEACTB, Ha Jt00OE
paccTosiHUE B yCIIOBUSX, YCTaHOBIEHHbIX A rpynnsl 5 [OCT 15150-69.

4.41lpu TpaHCTIOPTUPOBAHUM [OJDKHA OBITH OOECIeueHa 3alluTa TPAHCIOPTHOM Taphl OT
HETIOCPEJICTBEHHOTO BO3JCHCTBHS aTMOC(EepHBIX OCaaKoB. PaccTaHOBKa ¥ KpeIJICHHE TIpy3a Ha
TPAaHCTIOPTHBIX ~ CPEACTBAaX JOJDKHBI  OOECleYrBaTh YCTOMYMBOE TIIOJIOKEHHE Tpy3a TpHU
TPaHCIIOPTUPOBAHUH.

4.5T1ocne TpaHCIIOPTUPOBAHUS TPU OTPHUIIATEIBbHBIX TemrepaTypax MK—26—4 nomkeH ObITh

BBIZICPIKAH ITPHU HOPMAJIbHBIX YCJIOBHUAX HEC MCHEC 124,

JIAHN.416311.001-025 13



5 KommjiekT mocraBku

Tabnuna 2
Ne HaumenoBanue YciosHoe Kon-Bo
0003HaYeHHe
1 2 3 4
Kommuiekc mereoponorudecknii Mmanbiii MK-26-4, B Tom uncne: 1
1 | bnok u3meputensHbii BU b1 1
2 | IIpeoOpazoBateb TeMIepaTyphl IUIATHHOBBIN 700-101BAA 1
3 | [IpeobpaszoBaTesib H30BITOYHOTO JTABJICHUS THIPOCTATHYCCKUI MPM280 1
4 | Kabenn
5 | PykoBOJICTBO MO 3KCIITyaTalluu PD 1
6 | Metoauka mosepku Ne MIT 2551-0040-2008 MII 1
6 OcHoBHbBIE cBeeHUs 00 H3/1eJTHH
Kommuieke mereoponornyeckuit mansiii MK-26-4JIAHN.416311.001-04aB.Homep
u3roTosiexH " " 201 r. OOO «HTIL I'mapomer», r.O6HuHCK Kamyxckoil 06i1..

®eepanabHbIM areHCTBOM IO TEXHUYECKOMY peryiaupoBaHuio U MeTpojoruu BeiiaH CEPTUOUKAT
00 yrBepxkaeHuu tuna cpeacts mamepenuii RU.C.28.001.ANe33759.Ceprudukar neiCTBUTEICH 10

01 ssaBaps 2014.

7 Pecypchl, CPOKH CIIY:KOBI U XpaHEHUsl, TAPAHTHU U3TOTOBUTEIS

7.1 Cpennuii cpok ciyx0os1 MK—26—4 - 8iet

7.2 PecypcChl U CPOKHM CITY>KOBI TaTYUKOB OINPENEISIOTCS B COOTBETCTBUU C WHAMBHUIYAJTbHBIMU
nacropTaMu Ha HUX.

7.3 3rotoButens rapaHTupyer coorBerctBue MK—26—4 3amaHHBIM XapaKTEpUCTHKAM MPH
COOJIIOJICHUH YCIIOBHI TPAHCTIOPTHPOBAHUS, XpAaHEHHUS, MOHTaXKa U SKCILTyaTalluH.

7.4TapanTuiiHplii cpok HSkcruryatanuu 18 wmecsueB co nus  BBoma  MK-26—4 B
JKCIUTyaTaIlHio, HO He OoJiee 24 MecslieB co JAHS NOCTaBKU. ['apaHTHItHBIN CpOK XpaHeHus: 12 mecsiies

C MOMCHTA U3IrOTOBJICHHA.
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8 CBueTEeILCTBO 0 MPUEMKE

Kommieke mereoponoruueckuii manbiiit MK-26-4 JIAHW.416311.001-043aB.HOoMep

YTOYHCHHUE TUIIA YTOYHCHUE 0003HaYCHHS KOMILIEKCa 3aBOJICKOM HOMED

W3rOTOBJICH M TIPUHAT B COOTBETCTBHHM C OOS3aTEIbHBIMH TPEOOBAHUSIMH TOCYAapPCTBEHHBIX
CTaHJapTOB, ICHCTBYIOMICH TEXHUUECKOW JOKYMEHTALMEH U PU3HAH TOAHBIM ISl SKCIUTYaTallUH.
8.1.1.1HavansHuk OTK

MII b.E.benos

JIMYHAaA MoAIuCh paCIHI/I(prBKa IOAITUCH

TOJI, MECSII, YHCIIO

JIMHUA OTPE3a NPU MOCTABKE Ha DKCTIOPT

PyxoBoauTens
MPEaPUITUS
JJAHM.416311.001-02Y
0003HaUYeHHE JTOKYMEHTa,
110 KOTOPOMY IIPOU3BOAUTCS IOCTAaBKa
MII B.B.Iloxunaes
JIMYHas IIOAIINCH paCIHI/I(prBKa TIOAITUCH

roJI, MECsLI, YUCTIO

3aka3zumk
(npu Hanuunm)

MII

JIMYHAaA MMOAIUCH paCH.II/I(prBKa moaIucu

TOJI, MECSIII, YHCIIO

JIAHN.416311.001-025 15



9 Yuér padoTbl u3aeans

Bpewms Hapa6ortka, 1 Kro JomKHOCTSD,
- po- aMUJIHS U
Lens OKOHYA Hponome frocie ¢ Hayasa BoI;mT q)HO,I[l'II/ICB
aTa ~ | TEIIBHOCTH -
A paborsl | Hauaua HHUS A6OTEI froce JKCILTY- pabo- BEIyIICTO
pabore1 a0OoTBI P Hero aTtamnuu i)
T OpMYJISt
P peMoHTa y PMYTAP
10 Y4éT TeXHHUYEeCKOro 00CTy;KUBAHUS
OJDKHOCTB, (haMHIIHs
Hapa0Ootka, u A !
Bupg Trexanue- P OcHoBaHHe U TIOIINCH
Jlata CKOTO rmocie ¢ HaJana (HanmeHoBaHuE, BRI oBe [Mpume-
obcmyxu- ocye- 3KCILTya- HOMEp M Jarta p YaHue
HUBILETO | PHBILIETO
BaHUS HEro Taluu JOKYMCHTA) 5
peMoHTa paboty paboty

JIAHN.416311.001-025
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11 PaGoThl NpH IKCILTyaTAIIUH

11.1 Y4er BbIOJIHEHHS PA0OT

Jata

HammMenoBanue paboThl 1 TpHUINHA €€
BBITIOJTHEHUS

JomKHOCTD, (haMILTHS U TIOITHCH

BBITTOJHHUBIIETO
paboty

[IPOBEPUBIIIETO
paboTty

IIpumeuanve

JIAHN.416311.001-025
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11.2 TexHu4ueckoe 0CBHAETEJIHCTBOBAHNE KOHTPOJbHBIMH OPraHaMu

Jata
OCBUJIETEILCT-
BOBaHUS

HaumeHnoBanue
1 0003HAYEHHE
COCTaBHOM 4acTH

[TepuoguuHocTh
OCBHJIETEIILCT-
BOBaHUS

Cpox
CIIeYIOIIETro
OCBHICTEITBCT-
BOBaHUS

JomkxHOCTB,
(haMuHS U MOANUCH
TIPEICTAaBUTEIS
KOHTPOJILHOTO
oprana

JIAHN.416311.001-025
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12 Xpanenue

Harta

NPUEMKH Ha
XpaHEHHE

CHATHSA C
XpaHECHHUS

VYcnoBust xpaHe-
HUS

Bun xpanenus

IIpumeuanue

JIAHN.416311.001-025
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INPUJIOXKEHHUE A

(obs3aTenbHOE)

MeTtonuka rpaaynpoBKu

A.1 Ob6mue cBenenus

Hacrosmmii paznen ycTaHaBIMBAaeT METOAbl TPaAyUPOBOK HM3MEPUTEJBHBIX KAHAJIOB.

A.2 CpeacTBa rpagyupoBKHu

[Ipu npoBeneHnn TrpaJyHMpOBKHU JOKHBI OBITH IPUMEHEHBI CIEAYIONINE CPEICTBA U3MEPEHUM

M BCIIOMOTATCIbHBIC CPEICTBA.

O

TepMomeTp (HaOOp TEPMOMETPOB) [T U3MEPEHHI TeMIIepaTypsl, auamna3oH ot -4°C 1o

50°C, morpemrHocTs He 6onee 0,1C;

O
0
O
0

nommna pydHasi nuesmaruueckas 11-0,25M;
UCTOYHHK MTOCTOSIHHOTO TOKa Hampsbkenuem (12 + 2)B;
MaHOMETp W30BITOUHOIO JaByieHus Tpy3onopuiHeBoit MII-2,5, kinacc rounoctu 0,05;

MEPCOHAIbHBIA KOMIIBIOTED.

A.3 ITopsiaok onpenesieHHs TPagyHPOBOYHBIX XaPAKTEPUCTHK

A.3.1]1ns mpoBeneHus TpaayupoBku Tpedyercs odecneunts cBsizb MK—26—4c nepcoHanbHbIM

KOMIIBIOTEPOM M YCTAHOBUTH CIEI[HMAIbHOE NporpaMMHoe obecrieuenue. /i obecriedeHus CBsi3u Hasl0

coenuHUTh BbIx0J RS485 natumka vepe3 xoneBeptop USB-RS485¢ mnoprom USB kommbroTepa.

HepermcaTL B KOMIIBXOTCP IIPOrpaMMHOC obOecrieueHue U3 KOMIIaKT-AUCKa KOMINIICKTAa IIOCTaBKH,

JTUPEKTOpHU Service pacuér rpaayupoBOYHbIX KOd(duuueHToB u cBsi3b ¢ MK—26-4).IIporpammuoe

obecriedenne — 3T0 KOHCOJbHBIE mporpamMmbl mox Windows. Iocne 3amycka mporpammbl lack us

JAUPCKTOPUHA service\ackua OKpPaHC TIOSBHUTCA Ta6J'II/II_Ia CO CIIMCKOM M3MCPSACMBIX IIapaMCTPOB U

pe3ynbTaTaMM M3MepeHuil. B mpaBoil KOJIOHKE BBIBOISTCS IEPBUYHBIE W3MEPUTENbHBIE JaHHbBIE,

KOTOpPBIC

Elnl

HCIIOJIB3YIOTCA AJIA IPaAYUPOBKH KaHAJIOB. OxHO nporpamMmbl IpUBEACHO HA PUCYHKE 16.

24112012 Appec 1 Homep 1491 # 1491 15:07:-27
"MEPEQAYA"" 15:07:27
MapameTpu » {| CpenHee Tekymee |MuHumym |Makcurym Konw
YpoEEHbB. M m.5] 1.0045 L624593
Temneparypa,. °C 11 .036 13874323
[laBAeHHEe .aT. aTH 1.0045000 |1 - 0050000 11 @2 O

COM4 “"Bece vopmaabho” Mopr_4 AKD_0O1 15:07 24-11-2012
COM1 “"Bce dopuaabHo' [lopr_1  AKMNL_02 15:07 24-11-20102
BN lorous F3anuce EMTedHde T Hormep HEBuxon

Pucynok 16
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A.3.2TMopsaaok onpeaeneHus TpalyupOBOYHBIX XapaKTePUCTUK JTaBICHUS

JIns mpoBeIHUS TPAJAyHPOBKH TpeOyeTcs KIIMMaTH4ecKas Kamepa, MCTOYHUK muraHus 12B,
matank MK-26-4, xommerotep ¢ moprom USB, momma mHeBMaTHueckas, 3TaJIOHHBIA MaHOMETP
U30BITOYHOTO JIABJICHUS, COCJWHHUTENbHBIE TPYOKH, CIIEIHaJbHOE IPOTrpaMMHOE OOecredeHue.
PasmecTuts B pabodeil 30He KIIMMATUYECKOW KaMephbl JAaTYUK, JaTYMK COCIUHHUTH T'a30BOM JIMHUCH C
3TAIOHHBIM MaHOMETpoM W Tommoil. IlepcoHanbHbI KOMIBIOTED, 3TAJOHHBIA MaHOMETP U IMOMITY
PaCTOJIOKHUTh BHE KIIMMAaTHYECKOM KaMephl. 3alyCTHTh IporpaMmmHoe obecrneuenue corsacHo A.10.1.

B ximmatmueckoii kamepe ycraHoBuTh Temmeparypy — (0£3)C. C mnoMOIIBIO  [TOMITBI
HOCJIe/IOBATENIFHO ycTaHaBiuBaTh B rasoBod jmuHuu pgaenenue (0+0.02), (0.4+0.02), (0.8+0.02),
(1.0+0.02), (1.6£0.02xT™. U 3amUCHIBaTh MOKA3aHHUsI ITAJOHHOIO MAaHOMETPA U COOTBETCTBYIOIIYIO
sromy aaBienuto koja ALl B tabmuiy. [ToBTOpUTE MpoLieAypy MpH TeMIepaType B Kamepe CHavajia
npu (0£3)°C, 3arem npu (5+3)°C, npu (10£3)C , mpu (15+3)C, npu (20£3)C, npu (25+£3)C u npu
(30+3)°C. Boibop konHMyecTBa TOYCK UM KOHKPETHBIX 3HAYCHUI TEMIEpPATypbl 3aBUCHT OT YCIIOBHIA
Oyayied skcrutyarauu garauka (He 6omnee 10).

B pesynbrare momydarcst 7 TaOJMI N0 MATh CTPOK B Kaxkaoi. [lo kaxmoit Tadmuie, T.e. IS
KaXJIOW TeMIIepaTypbl HAJ0 MOCTPOUTH ANMPOKCHUMUPYIONIUI MOJHHOM 2-0i CTENEHH 3aBUCUMOCTH
napnenus ot koga ALIT. JImst 3TOro MOXHO HCIOJB30BaTh HPOTrPaMMy aNMpOKCUMALUU METOJI0M

HAMMEHBIINX KBAJPATOB P.€XEn3 KoMILUIeKTa moctaBku (mupextopus service\calibs kommakr-nucke).

po(f):COO+001>< f +002Xf2

BxomHo#t daiin co3maercst B JOOOM TEKCTOBOM penaktope (OmokHoTe). B daiin 3ammceiBatorcs 10
CTPOK, KaXKIas M3 KOTOPHIX COCTOUT W3 TeMIeparypbl W Kod(pUIMEHTOB moiauHOMa. Ecmm mis

TpaAyupOBKH UCIIOJb30BAJIOCh MCHBIIIC 10 3nauyennit TEMIICPATYPBI, TO CTPOKU 3AINOJIHAIOTCA HYJISAMU.

;JABJIEHUE

;CBOM TOJIMHOM JIJIS1 K&XK/I0M TeMIIEpaTyphbl

;Temneparypa T[i] u C[i][0] C[i][1] C[i][2]- ko3ddunmenTsI Mpeodbpa3zoBaHust JaBICHUSI
1.8634 0.0110856 1.7206108e-07 1.4962985e-16
49986 0.010161692 1.7418504e-07 2.2306956e-17
7.9580 0.010251045 1.7523791e-07 4.2032627e-17
10.8111 0.010037493 1.7654002e-07 2.1720942e-17
14.0642 0.010031347 1.7791221e-07 2.3091732e-17
18.1391 0.010211835 1.7966131e-07 4.2098203e-17
20.6706 0.010652296 1.8021332e-07 1.7156296e-16
23.6877 0.010758652 1.8214063e-07 1.6422581e-17
27.8384 0.010910772 1.8395057e-07 1.2968216e-17
0000
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A.3.3Tlopsm0K onpeie/icHUs TPaAyHMPOBOYHBIX XapaKTEPUCTHK TEMIIEPATYPhI

I'pagyupoBKa MO TeMIeparype MpOBOAUTCS OJHOBPEMEHHO C IPaJyHPOBKOMW MO JaBicHHI0. B
TAONUIy 3alKMCBIBAIOTMS MOKA3aHMAS OTAIOHHOTO TepMoMeTpa u  koael AIIll, k KoTOpomy
HOJKITIOUEHO IUTATHHOBOE TEPMOCONPOTHBIICHNUE. J{J1s BBIYMCIICHHS KOA(DPHUIIUSHTOB IOJIMHOMA MOYKHO
UCIIOJIb30BaTh Mporpammy t.exe fiupexropus service\calibrs kommnakT-aucke) win JI00Y0 IPYryio,
UCIIOJIb3YIOIIYI0 METO/T HAMMEHBIIIMX KBaPaTOB.

Komananas ctpoka: t input.t

Bxoanoit daiin input.tcoszmaercst B moboM TekcToBOM peaakTope (010kHO0TE). [lepBast KooHKa
— koxel AIIII, BTOpast — Temreparypa B Kamepe, U3MEpPEHHAs STaJJOHHBIM TEMOMETPOM. 3aBepIiaeTcst
Gaii mycToit CTpOKOM.

13412515 1.86
13571128 5.03
13715932 7.91
13859570 10.75
13997822 13.48
14234575 18.15
14363177 20.69
14514968 23.7
14723642 27.86

BeixomHo#t daitn input.tr cosmaercs nporpammoii t.exe.IlepBas cTtpoka 310 K03()HHUIIHCHTHI
ANMpPOKCUMHUPYIOIIETO NMOJMHOMAa 3-ei cTeneHu. J[IBe mepBbie KOJOHKH MOBTOPSIOT BXOAHOH (aidn,
TPeThsl — 3HAYCHUSI TEMIepaTyphl, BBIYMCICHHBIC C MOMOIIBIO MOJMHOMA, YeTBEpTasi — aOCOMIOTHAS
omunbOka anmpokcuManuu. [locienHsisi cTpoka — 3TO CyMMa KBaJApaToOB OTKIOHEHUH, KOTOPYIO

nporpaMmMa MUHUMH3HPOBaJa M CPeTHEKBAIPATHIECKOE OTKIOHEHHE.

Kosddummentsr: c[0] = -975.7199463231343  ; c[1] = 0.000171BAB5987691 ; c[2] =
-1.078414948743186e-11; c[3] = 2.55214540163731e-19

-975.71995 0.00017161625 -1.0784149e-11 2.551-49

X{i] YIi] Y Y-Y]

13412515 1.86  1.85992 -8.43722e-0
13571128 5.03  5.03087 0.000867222
13715932 7.91  7.90831 -0.00169101
13859570 10.75  10.7509 0.000858643
13997822 13.48  13.48 3.87188e-05
14234575 18.15  18.15 -9.86776e-0
14363177  20.69  20.6907 0.000744928
14514968 237  23.699 -0.00104727
14723642  27.86  27.8603 0.000323014

Cymmapnoe: 6.113613899392062e-0€pennee: 0.0008241907748002186
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NPUWIOXEHUE b

(obs3aTenbHOE)

IIpoTtokoJ cBs3u MK—26—4¢ koMnbrTEpOM

Bb.1 O61mue cBenenus

Jlyist oOMeHa JaHHBIMH B CETU HY>KHBI, KAK MUHUMYM, JIBa yCTpoiicTBa. OHO U3 HUX - TJIABHOE

yerpoiictBo MASTER @ nanbreiitiem Oymem HaswsiBath ero 3AKA3UYMK), koTopoe MOXeT HaydaTh
oOMEeH JaHHBIMH, OTIPABUB B CETh MAKET C WHCTPYKIUSAMH, a JIPYroe - MOJYMHEHHOE YCTPOMCTBO
SLAVE (8 manbueiiiem Oymem HasbiBath ero UCITIOJIHUTEJID), koTopoe 00pabaThiBaeT MPHHSTHIC
UHCTPYKIMH.. [lopsiiok oOMeHa TaHHBIMU B CETH HA3bIBA€TCs IPOTOKOJIOM OOMEHa.
[Ipotokon HeoOxomumass dYacth pabotel cuctembl. On ompenenser kak 3AKA3UYUK wu
HUCTIOJIHUTEJIb ycTaHaBAMBalOT U MPEPHIBAIOT KOHTAKT, KaK MACHTHU(DUITUPYIOTCS OTHPABUTENIb U
MoJiyJareiib, KakuM 00pa3oM MPOUCXOIUT OOMEH COOOIICHHSIMHU, KaK OOHApYKUBAIOTCS OIIMOKH.
IIpoTokon ympaBisieT UUKIOM 3anpoca M OTBETAa, KOTOPBIM MPOUCXOIUT MEXKIY YCTpOWCTBaMU
3AKA3YUK u UCTTOJIHUTEJIb.

IIpotokon mojpasymeBaer, uto B cetd omuH 3AKASUMK u no 247 VUCIIOJIHUTEJIEM.
[Ipotokon momumepkuBaetr 10 247 UCIIOJIHUTEJIEN. Kaxnomy HCIIOJIHUTEJIKO npucsoen
YHHUKAJIbHBIH aJJpec yCTPONCTBA B 1uana3one ot 1 no 247.

Tonprko 3AKA3UUMK MOXeT MHUIIMMPOBATH TPaH3aKIHIO. TpaH3akiuu OBIBAIOT JIMOO THIIA
3anpoc/otet (agpecyetcst Tonbko oaud UCIIOJIHUTEJID), mubo mmpokoBemareabHbie - 03 0TBETa
(anpecyrorcst Bce UCITOJIHUTEJIN). TpaH3akiusi COACPKUT OJMH KaJp 3apoca ¥ OJUH KaJp OTBETA,
1100 OJMH KaJp MIMPOKOBEIIATEIILHOTO 3aIpoca.

Hexoropsie xapakrepuctuku mnporokoia Modbus dukcuposanbl. K HUM oTHOCATCS opmat
KaJpa, TIOCIeI0BAaTeIbHOCTh KaJpoB, 00paboTka OmMMOOK W MCKIIOYUTENBHBIX CHTYallWid, |
BBITIOJTHEHUE () YHKIIUA.

Jlpyrue xapakTepuCTUKU BEIOMPAIOTCA MOJIb30BaTeneM. K HUM OTHOCSITCS TUIT CBSI3U, CKOPOCTh
oOMeHa, MpoBepKa Ha YETHOCTh U YUCJIO CTOMOBBIX OUT, DTU mapaMeTpbl HE MOT'YT ObITh H3MEHEHBI BO
BpeMst pabOThl CUCTEMBI.

[Ipu mnepenavye Mo JUHUAM JAHHBIX, COOOIIEHHUS NOMEUIAIOTCS B <«KOHBEpT». <«KOHBEpT»
MOKH/IaeT YCTPOICTBO 4Yepe3 «IopT» U <IePEeCchUIACTCS» M0 JIMHHUAM aJIpecyeMOMYy YCTPOMCTBY.

[Tporokon ModbusomnuceiBaeT «koHBepT» B Gopme KaapoB coodmienuii. B coobmennn ects 4/JPEC
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nonyuatensi, @VHKI[HA, KoTopylo MoJydaTenb JOJDKEH BBIMONHUTE, [JAHHBIE, HeoOX0oauMBbIe s
BbInoHeHus1 310l pynkuuu, 1 KOHTPOJIBHAA CYMMA nnst KOHTPOJIsI TOCTOBEPHOCTH.

Korna coobmenue nocturaer UCITOJIHUTEJIS, oH BCkphIBacT KOHBEPT, YUTACT COOOIICHUE,
M, €CJIM HE BO3HHKJIO OIIMOOK, BBIMOJHIET Tpebyemyro 3amaudy. 3arem UCIIOHUTEJIb nomemaer B
KOHBEpT oTBeTHOE coolmieHue u noceutaetr ero 3AKA3UHMKY. B orBerHOM coobmennu ectb A/{PEC
yctpoiictBa, @VHKI[HA, xotopas Oblna BeimoiHeHa, /JAHHBIE, monydeHHBIE B pe3yjbTaTe
BbinosiHeHus 3anauu, u KOHTPOJIBHAA CYMMA nyist KOHTPOJIS JOCTOBEPHOCTH.

Ecii cooblienne 6bl10 mupoKoBemaTebHbM (cooduenne s Bcex MCITOJTHUTEJIEN), na
4TO yKas3eiBaeT ajapec 0, To OTBETHOE COOOIICHNE HE TTepeaaeTCsl.

O6p1yn0 3AKA3YUK moceinaer caenytomee coobuienue apyromy MCITOJIHUTEJIIO nocne
nprueMa KOPPEKTHOTO OTBETa, JMOO MOCJe MCTEYCHUs] BPEMEHU OXHUIaHUs OoTBera (TaiiM-ayTa). Bee
coobmieHnst MOryT paccMmarpuBathes Kak 3ampockl 3AKA3UUKA, reHepupyromnie OTBETHBIC
coobmenust MCIIOJIHUTEJIA. [HupokoBemarenbHble COOOMICHHS MOTYT paccMaTpUBATBhCS Kak
3aIrpockl, He TPEOYIOINE OTBETHBIX COOOIICHU.

b.2 Pexxumbl nepenayu

Pexxum mepemaum omnpenensier CTPYKTYpy OTACIBHBIX OJOKOB MH(OpMAalUU B COOOIICHUH H
CHCTEMbI CUUCIICHHS, MCIIONB3yeMYI0 Ul Tepenavn JaHHbiX. B cucteme ModbuscymiectByror asa
pexxuma nepenaun ASCIl u RTU (Remote Terminal Unit)Mer ucnone3yem pexum nepeaadn RTU,
nosTomy Oyaem onuceiBath mpotokon Modbus-RTU IlocnienoBaresbHbli MOPT HACTPOEH Ha CKOPOCTH
19200, 86urt, 1 crom, 6e3 kKoHTpoOJst YeTHOCTU. B peskume RTU nanHbie nepenaroTcsi HEMpepbIBHBIM
MIOTOKOM B BHJIE 8-pa3psHBIX JBOMYHBIX CHMBOJIOB.

CymecTByeT aBa TUNAa OIMIMOOK, KOTOPHIE MOTYT BO3HHKATh B CHUCTEMax CBS3H. OIIUOKU
nepefayd M MpOrpaMMHbIe WM onepartuBHble omuOku. Cucrema Modbus umeer cnocoGs
OTpeIeTIeHHsI Ka)KJ0ro TUIIA OIHUOOK.

OmmobKu CBSI3M OOBIYHO 3aKIIOYAIOTCS B M3MEHEHWH OWTa wiu OMT coobmenus. Hampumep,
oaiir 0001 010Quoxet n3menuthest Ha 0001 01100muOKYU CBsI3U BBISBIISIOTCS TIPU MOMOIIM CUMBOJIA
KaJjpa, KOHTPOJIS 110 YETHOCTU U U30BITOYHBIM KOJIMPOBAHUEM.

Korma obHapyxuBaercs ommdka KaJIpupoBaHus, YETHOCTH U KOHTPOJIbHON CyMMBbI, 00paboTka
coobmenus npekpamiaercs. MCIIOJIHUTEJIb He nomkeH reHepupoBaTh OTBETHOE cooOmieHue. Tor
e pe3yabTaT OyJeT, eciiu ObUT HUCTI0Ib30BaH aapec HecymecTBytomero MCTIOJIHUTEJISA.

Ecim  Bo3HuWKaer ommuOka CBS3M, JaHHbIE COOOIICHWS HEHAJACKHBL. Y CTPOHCTBO
NCTIOJIHUTEJIb He MOXKET ¢ YBEpEHHOCTHIO OMPEIEIIUTh, YTO COOOIIEHIE ObLIO aApecOBaHO NMEHHO

emy. Unaue UCIIOJIHUTEJIb moxkeT OTBETUTH COOOIICHHEM, KOTOpPOE HE SIBISETCS OTBETOM Ha
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ucxoanbli 3ampoc. YcrpoiictBo 3AKA3UMK nomkHO mporpaMMUpOBaThCS Tak, 4TOOBI B cliydae HE
HOJY4YEHHUs] OTBETHOro cooOlieHuss B TedeHue ompeneneHHoro Bpemend, 3AKA3ZYUK npomxen
¢ukcupoBaTh OMUOKY CBs3H. [IPOMOIKHUTETHFHOCTS 3TOTO BPEMEHH 3aBUCHT OT CKOPOCTH OOMeEHa,
tuna coobmenus, u Bpemeru onpoca UCITOJIHUTEJIb. 1o ucredyennro storo nepuona, SAKA3UNK
JIOJDKEH OBITh 3aIIPOTPAMMHPOBAH HA PETPAHCIISIIIUIO COOOIICHUSI.

Jlns obecnieueHus KavecTBa mnepeaadyn aaHHbix cucrema Modbus obecriedrBaeT HECKOJIBKO
ypOBHEW 0OHapyXeHHs1 omrOoK. [[7s oOHapy)KeHHUs MHOXECTBEHHOTO M3MEHEHHSI OUTOB COOOIICHHS
CHUCTeMa MCIOJIb3yeT Hu30bITouHblii KOHTpOJh: CRC. OGHapyxkenue omubok ¢ nomompio CRC
BBITOTHAETCS aBTOMAaTUYECKH.

B pexume RTU HauamoMm HOBOTO Kajapa SBJISETCS THUIIMHA B CETH B TEYCHHE BPEMEHH
npoxoxaenust 3.5 cumBosioB (T+T+T+T/2, e T — Bpemsi IPOXOKACHUSI CUMBOJIA TPU BBIOPAHHOM
ckopoctu npuéma/nepenaun aanubix). MCIIOJTHUTEJIb cunTaer BpeMs mocie Mpuxojaa CHMBOJIA,
€CJIM TIPOILIO BpPEMs, PAaBHOE NEpPUONY CJEIOBaHHA 3.5 CHUMBOJIOB, TO 00OpabOaThIBaeT MNPUHSITHIE

nannbie. Clieyronmil MpUHUMAaeMbIii 0aiiT - 3TO ajpec yCTPOHUCTBA B HOBOM COOOIICHHH.

dopwmar kaapa coodmenus B pexxume RTU

Tabauma 5

Anpec Oyukius | lanHbie KontposbHas cymma
+T+T+ +T+T+
THT+T+T/2 8 our 8 our N * 8 our 16 6ur THT+T+T/2

[Tone agpeca cnemyeT cpa3y 3a HadaJIoOM Kajpa M COCTOUT M3 OJHOTO 8-pa3psiIHOTO CHUMBOJIA.
Ot OWTHI YKa3bIBAIOT aAPEC YCTPOMCTBA, KOTOPOE JODKHO TPHUHATH COOOIICHHE, MOCIAHHOE
3AKA3YUKOM. Kaxneii HWCIIOJIHUTEJIb pomkeH WMETh YHUKQJIbHBIM aJpec, U TOJBKO
aJpecyeMoe yCTPOMCTBO MOKET OTBETUTh Ha 3aIlpoc, KOTOPBIA COJAEPKUT ero aapec. B oTBeTHOM
coobmenmnn aapec uapopmupyer 3AKA3ZUUKA, ¢ kakum UCITOJIHUTEJIEM ycTtanoBnena cBs3b. B
IIMPOKOBEIIaTeIbHOM peskuMe ucnoib3yercs aapec 0. Bce UCITOJIHUTEJIN uHTEppeTHPYIOT TaKoe
COO0O0IIIeHNE KaK BBITIOJIHEHUE ONPEIEIIEHHOTO JeHCTBUS, HO 0€3 MOCHUIKU MOITBEPKICHHUS.

[Tone xoma ¢yukmum ykaseiBaer azapecyemomy WMCIIOJIHUTEJINO, xkakoe nelictBue
BoImoSHUTE. Koabl ¢pyukuuit Modbus crierimansao paspaboranst st cBszu [IK u uHAyCTpHATBHBIX
KOMMYHHMKaIMOHHBIX cucreM Modbus.

Crapmmii 6ut sToro nosis ycranasnuBaercs B eaunuily UCITOJIHUTEJIEM B ciydae, ecinu oH
xouet npocurHanuTb 3AKA3UYNKY, uro oTBETHOE COOOIIECHHE COACPIKUT OMUOKY. ITOT OUT OCTaeTCs

HYJIEM, €CJIM OTBETHOE COOOIIEHNE TOBTOPSIET 3alPOC WM B CIIy4yae HOPMAJIBLHOI'O COOOIIECHUS.
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Konsr ucnonbzyembix ¢pyuaknuii Modbus
TabGmuua 6

Kon Ha3zBanne JleiicTBue

03 READ HOLDING REGISTERS [Tonyuenue Tekymiero 3Ha4e€HUsI OAHOTO WU
HECKOJIBKUX PErMCTPOB XPaHEHMSI.

04 READ INPUT REGISTERS [MosnyueHue TeKyiero 3Ha4eHUsI OJTHOTO UIIH
HECKOJIbKHX PETHCTPOB PE3YJIbTATOB.
06 FORCE SINGLE REGISTER 3anuch HOBOTO 3HAYCHUS B PETUCTP.

Y cTaHOBUTH HOBBIC 3HAYCHUS HECKOJIBKUX
IMMOCJICAOBATCIIbHBIX PCTUCTPOB.

[Tone mauubIX conmepxkut uHpopmanuto, Heooxonumyrw WCITOJIHUTEJIKO nnst BeIMOTHEHHS

16 FORCE MULTIPLE REGISTERS

yKa3aHHOW  (yHKUMH, €cau 3TO  3alpoc, WM  COAEPXKUT  JaHHbIE, MOJrOTOBJICHHBIE
HUCTIOJIHUTEJIEM, ecnm 3T0 OTBeT Ha 3ampoc. JlaHHBIE MEpeaaroTcs CTaplIuM OalToOM BHEpEn
(1—0). Ecnu nepenaérest 4-6aiitoBoe unciio (2 perucrTpa) ¢ miaBaromeé 3amsToi, T0 B KaXI0M U3 2-X
PETUCTPOB MOPSIOK CIe0BaHUs OaliT TOXke cTapiuM Oaiitom Briepén (1—0—3—2).

Ot1o none no3Bossier 3AKA3UYUKY u UCITOJIHUTEJIIO npoBepsiTh COOOIICHHE HAa HAJIMYHE
omubok. MHorma, BciencTBUe SJEKTPUUECKUX IMOMEX WM JIPYTUX BO3JCUCTBHMA, COOOIIECHUE TPH
NEPEeChIKE OT OJHOI0 YCTPOMCTBA K JPYroMy MOKET HE3HAYUTEIbHO HW3MEHUThCs. Pesynbrar
npoBepku KOHTpobHOU cyMMbl ykaxkeT WCITIOJIHUTEJIIO wnn 3AKA3UMKY pearupoBaTh Wi HET
Ha TaKoe COOOIIeHHEe. DTO YBEIMYUBACT HAJACKHOCTD U 3 dekTrBHOCTL cicteM MODBUS.

B Modbus-RTU npumensiercs tmkandeckuit konx CRC-16 (Cyclic Redundancy Check).
CooOmenne (TombKO OWTBI  JAaHHBIX, 0€3 ydeTa CTapT/CTOMOBBIX OMT W OUT YETHOCTH)
paccMaTpuBarOTCs KaK OJIHO MOCJIEI0BaTeIbHOE JBOMYHOE YHUCIIO, Y KOTOPOTO CTapIIUi 3HaYalui OuT
(MSB) nepenaercst nepBbiM. CooOIIEHHE YMHOXKAETCS HA x*e (caBuraercs BieBo Ha 16 Out), a 3aTeM
pemures Ha X +X™+X%+1, Boipaxaemoe Kak asonusoe umciao (11000000000000101)]enas 1acts
pe3ynbrata urHopupyercs, a 16-tu OuTHBIA ocTaTOoK (MpPEeIBApUTEIILHO WHHUIIMATH3UPOBAHHBIHN
SIMHUIIAMU JIJIsI TIPSIOTBPAILCHHS CIy4dasi, KOTJa BCe COOOIICHUE COCTOMT U3 HYJeH) No0aBseTcs K
COOOIIeHNI0 Kak 1Ba OaiiTa KOHTpoJbHOW cymMmbl. [lomydennoe cooOmienue, Britovaromee CRC,
3aTeM B MMPUEMHHUKE JICITUTCS Ha TOT e TOJIUHOM (X16+X15+X2+1). Ecmu ommboxk He Ob1710, OCTATOK OT
JICJICHUST JIOJDKEH TOJIyduTcsl HyneBbIM. [lomydarens coobOmenust mommkeH paccuutath CRCxox u
CPaBHHUTb €T0 C MOJIyYeHHBIM KOJIoM. Best aprdmeTnka BbImoHsieTest o Moaylto 2 (0e3 nepeHoca).

Konmer wuckmountenbHbix curyanuid mnpuBedeHsl B Tabmune. Korma WCITIOJIHUTEJID
OoOHapyXHMBaeT OJIHy W3 OJTHUX OMmMHUOOK, OH TmochkutaeT oTBeTHoe coobmeHne 3AKA3ZYHUKY,
conepxkamee aapec MCIIOJIHUTEJIA, kon ¢yHKIMHM, KOA OMIMOKKA M KOHTPOJIbHYIO cymmy. Jlis
yKa3aHus Ha TO, YTO OTBETHOE COOOINEHHE — 3TO yBEIOMJICHHE 00 OIIMOKe, CTapiinii OUT moJisd Koja

dbyHKIIMK ycTaHaBiuBaeTcs B 1.
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Konpr! ommbox

Tabmuna 7
Kox | HasBanme CMBICH
ODyHKIMS B IPUHATOM COOOIIEHUH HE MOJIJICPIKUBACTCS Ha
01 ILLEGAL FUNCTION anom UCTIOJIHUTEJIE.
02 ILLEGAL DATA AJpec, yKa3aHHBIN B MOJI€ JAHHBIX, SBISETCS
ADDRESS HeponyctuMbiM it ganaoro MCTIOJIHUTEJIA.
03 ILLEGAL DATA 3HaueHUS B MOJI€ IAHHBIX HEJOMYCTUMBI JIJIsl TaHHOTO
VALUE HUCIIOJIHUTEJILA.
SLAVE DEVICE HUCITIOJIHUTEJIb ne mosxeT 3anucath ganasie Bo FLASH
04
FAILURE MaMsITh.
b.3 ®ynkuun

Lenp manHOTO paszziena - ONMPEeAETUTh OOmMK GOopMAT COOTBETCTBYIOIIMX KOMAH/, TOCTYITHBIX
nporpammucty cucteMbl MODBUS. B pa3zzaene onucanbl popmar KakI0ro 3ampoOCHOTO COOOIIEHUS,
BBIMOTHAEMast QYHKIMS ¥ (pOopMaT HOPMAILHOTO OTBETHOTO COOOIICHHS.

®dyuxims 03 Urenne peructpos/Read Holding Registers)

[Tpumensiercst 11 yTeHUs: ABOMYHOTO conepkanus peructpo UCTIOJTHUTEJIA.

3AITPOC:

Coobmienne 3ampoca crnenu(UIEpyeT HavadbHBIA PETHCTP ¥ KOJWYECTBO DPETHCTPOB IS
gyrenusi. Hymepaiust peructpoB Haunnaercst ¢ O (peructpsr 1-16nymepyrorest kak 0-15).

3anpoc Ha ureHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.

Tabnuma 8
Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
Oaiita B UHCJIE 00o03HaueHue
0 - Anpec 01 01
1 - OyHKUUsA 03 03
2 [1] HauanpHbIit 000B 00
3 [0] azpec 0B
4 [1] KomuuecTBo 0002 00
5 [0] PETUCTPOB 02
6 [1] KonrtponbHas B5C9 B5
7 [O] cyMMma Cc9
OTBET:

JlaHHBIE PETHCTPOB B OTBETE MEPEAAOTCS KaK JBa 0aiTa Ha peructp. baiTel peructpon
nepenaroTcst crapmuM Oaiitom Brepén. KommyecTBo perucTpoB nepenaBaeMbIX 3a OJHO OOpalleHue
onpenensiercst BoamoxkHocTsimu UCTIOJTHUTEJIA.

OtBet Ha komaHy uyTeHue peructpos 42-43NCITOJIHUTEJIA ¢ anpecom 1.
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Tab6muua 9

Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
Oaiita B UHCJIE 00o03HaueHue
0 - Anpec 01 01
1 - OyHKIUSA 03 03
2 Cuéruuk Oaift 04
3 [1] JlaHHbIE 0000 00
4 [0] peructp 11 00
5 [1] JlaHHbIE D20F D2
6 [0] peructp 12 OF
7 [1] KonTtponbshas E697 E6
8 [0] cymMMa 97

®yukiusa 04 Urenne peructpos/Read Input Registers)

[Ipumensiercs g yTeHUs: ABOMYHOro conaepxkanus peructpo UCIIOJIHUTEJIA.

3AIIPOC:

CooOmenue 3ampoca crenuGuImMpyeT HadadbHBIM PETHCTP M KOJUYECTBO PETUCTPOB IS

gyrenusi. Hymeparus peructpoB Haunnaercs ¢ O (peructpsr 1-16nymepyrores kak 0-15).

3anpoc Ha ureHue peructpoB 42-43VCITOJIHUTEJIA ¢ anpecom 1.

Tab6muua 10
Homep | Homep Gaiita YcnoBHoe
[Tpumep
Oaiita B UHCJIE 0003HaueHue
0 - Anpec 01 01
1 - OyHKUUSA 03 03
2 [1] HauanbHblit 000B 00
3 [0] azpec 0B
4 [1] KomuuectBo 0002 00
5 [O] PETHCTPOB 02
6 [1] Kontponbphas B5C9 BS
7 [O] cyMMa Cc9
OTBET:

JlaHHBIE PEruCTPOB B OTBETE MEPEAAIOTCS KakK JBa OaiiTa Ha perucTp. balTel perucTpon
nepenalTes cTapmuM Oaiitom Brepén. KonamdyecTBo perucTpoB nepenaBacMbIX 3a OJHO OOparieHHe
onpeaensetcs: Bo3moxkaoctsimu UCTIOJTHUTEJIA.

OtBet Ha komaHy uyTeHue peructpos 42-43NCITOJIHUTEJIIA ¢ anpecom 1.
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Tabmuma 11

Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
Oaiita B UHCJIE 00o03HaueHue
0 - Anpec 01 01
1 - OyHKIUSA 03 03
2 Cuéruuk Oaift 04
3 [1] JlaHHbIE 0000 00
4 [0] peructp 11 00
5 [1] JlaHHbIE D20F D2
6 [0] peructp 12 OF
7 [1] KonTtponbshas E697 E6
8 [0] cymMMa 97

®yuxkius 06 Bamuck ogaoro peructpa/Preset Single Register )

HpI/IMeHSIGTCSI JJI1 3allMCH 3HA4YCHHA B G,I[I/IHI/I‘-IHBII\/’I perucTp. HpI/I HIHpOKOBeIHaTeHBHOﬁ

nepenaye Ha Bcex UCITOJIHUTEJIAX ycranaBnuBaeTcs OAUH U TOT K€ PETUCTP.

OOBIYHO HCTIONB3YETCS /IS IepBOHAaYaIbHOM ycTtaHoBKU aapeca UCTTOJIHUTEJIA.

3AIIPOC:

3ampoc coIepKUT CChUIKY Ha PETHCTP, KOTOPBIA HEOOXOAMMO YCTaHOBUTH M 3HAYEHUE, KOTOPOE

HaJ0 B HCT'O 3aI1MCaTh.

3anpoc Ha 3anuck peructpa 00 UCITOJIHUTEJIS ¢ anpecom 1.

Ta6muma 12
Homep | Homep Oaiita VYcnoBHoe
[Tpumep

Oaiita B YHCIIe 0003HaueHNE
0 - Anpec 01 01
1 - OyHKUUSA 06 06
2 [1] Anpec 0000 00
3 [0] perucrpa 00
4 [1] 0100 01
5 0] Janubie 00
6 [1] Kontponbphas 885A 88
7 [0] cymma 5A

OTBET:

HOpMaHBHBIfI OTBCT IMOBTOPACT 3aIIpOC.

Ortsert Ha 3amnpoc 3anucu peructpa 00 UCITOJIHUTEJISA ¢ anpecom 1.
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Tabmuua 13

Homep | Howmep Gaiita VYcnosHoe
[Tpumep
Oaiita B UHCJIE o00o03HaueHue
0 - Anpec 01 01
1 - OyHKIUSA 06 06
2 [1] Anpec 0000 00
3 [O] perucrpa 00
g E)'} [annbie 0100 gé
6 [1] KonrtponbHas 885A 88
7 [0] cymma 5A

®dyuxims 16 Banucs B peructpel/Preset Multiple Regs)

[IpumeHnsiercst U1 3alucU 3HAYEHUM B IMOCJIENOBATEIbHOCTh PETHUCTPOB. 3alpoc yKa3bIBaeT

PETUCTPLI AJI 3allUCH, UX KOJIUYCCTBO U JJaHHBIC, KOTOPLIC COACPIKATCA B IIOJIC JAaHHBIX 3aIlIpoca.

KonmdecTBO perucTpoB 3aluChIBAEMBIX 32 OJHO OOpAaIlleHHE ONpeaeNsIeTCs] BOZMOKHOCTSIMH

NCIIOJIHUTEJIA.
3AIIPOC:

3anpoc COACPIKUT CCBLIIKY Ha PETUCTP, KOTOpBIfI H€O6XOI[I/IMO YCTAHOBUTDH U 3HAYCHUEC, KOTOPOC

HaJ0 B HCT'O 3aIIMCaTh.

3anpoc Ha 3anuch B peructpbl ¢ 0 mo 2 UCITOJIHUTEJIA ¢ agpecom 1.

Tabnuua 14
Homep | Howmep Gaiita VYcnoBHoe
[Tpumep
Oaiita B UHCJIE 0003HaueHue
0 - Anpec 01 01
1 - OyHKUUsA 10 10
2 [1] HauanbHblit 0000 00
3 [0] azpec 00
4 [1] Konuyectso 0003 00
5 [O] PETHCTPOB 03
6 - Cuéruuk OGaiT 06 06
7 1 01
3 {O} JanHbie 0119 19
9 1 04
5 {0} JaHHbIE 0405 05
10 1 03
11 { 0} JaHHbIE 0204 04
12 [1] KonTtposnbHas EBO1 EB
13 [0] cymMma 01
OTBET:
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Hopmanbnsiii otBetr conepxut agpec MCITOJIHUTEJIA, xox dbyHKIMHM, HavadbHBIN
aJpec, U KOJIMYECTBO PETUCTPOB.

Otsert Ha 3amnpoc 3anucu peructpoB 0-2 UCIIOJIHUTEJIA ¢ anpecom 1.

Tabmuma 15

Homep | Homep Gaiita | YcnoBHoe
. ITpumep

Oaiita B YHCJIE 0003HaueHHE
0 - Anpec 01 01
1 - OyHkius 10 10
2 [1] HauanbHbrit 00
3 [0] azpec 0000 00
4 [1] Kommuectro 00
5 [O] pPErucTpoB 0003 03
6 [1] KonrposbHas 80
7 [0] cymMMa 8008 08

JIs1si KOHTPOJISI 3aITUCH PETUCTPOB MOXKHO IOCIATh 3apoc Ha 4YreHue peructpo 0-2
HUCTIOJIHUTEJIA ¢ anpecom 1: 01 03 00 00 00 03 05 GBecnu Bcé€ ObLIO 3aITMCAHO MPABUIIBHO, OT
NCTIOHUTEJIA npunér oreer: 01 03 06 01 19 04 05 02 04 2C F4.

b.4 Onucanue perucrpoB MK—-26—-4

Hwxe mnpuBeicHa CTPYKTypa [aHHBIX, HCHONb3yeMas Juisi HacTpoiiku MK-26-4. Bce
napameTpbl CTPYKTYpbl JocTymHbl i 3amucu (pynkims 16) u urenust (QyHkums 3) ¢ mMOMOIIBIO
¢dyuknuit mpotokona Modbus.

typedef struct {
U8 object; /hnpec natunka
_ U8 algoritm; /mactpoiika natunka: +1-pabota,+2-He ko/bl,+4-10urI,
/I +8¥ki.xammuOpoBKy,+1641epe3arpyska,
Il +3@#nbTp,+64-1MHeliHas, +12841pOTOKOI I[yHAMU WM YYET COJICHOCTH
_U8 siInstall; /tonenocTs BoabI B IPOIIEHTaX

_U8 hmax; /MakcumarnbHas riryOMHA HACTPONKY TaTYUKA JUTS pacdyeTa TOKa
_U8 hnav; MaTepBan ycpeqHeHHUsT YPOBHS, B CEKYHIAX

_US8 tnav; /hHTepBan ycpeaHEHUs] TEeMIIEPaTyphl, B CEKYHIaX

_U8 ptoh; [faet IIoTHOCTH BOJIBI, MACIITAOHBIN KO DUIIMESHT

_U8 daccfg; /I SF[7hactpotika puastpa ALIIT
[[FrxFFRRk R KKk ke k CBojHas HacTpoiika kaHaimo AT
U8 cfg0;
_ U8 cfgl;
_ U8 cfgz;
_ U8 cfgs;
//****************
_F32 hinstall; /MTJYBUHA YCTAHOBKU JATUUKA, B MmeTpax
_F32 latinstall; AIMMPOTA YCTAHOBKHU JATUUKA, B rpaaycax
[[FrrFkrkkkkkkkkk JABJIEHME B 8 Toukax Temreparypsl
_pCoef p[10];  Memmeparypa T[i] u C[i][0] C[i][1] C]i][2]- npeobpa3oBanue B qaBacHHS

//****************
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[ [FHRrER Rk kkkk TEMIIEPATVYPA

_F32 tc[4]; /honunom 3-eit crenenn
//****************
_U32id: MIETUDUKATOP

[[FrxFrkkkkkkkkkk PE3VYJIBTATHI naunnast ¢ 100peructpa

_S32 uVal[2];  /koasr AIIII, ypoBeHb U TeMIepaTypa

_F321flval[2]; /l3nauenus ypoBHS U TeMIepaTypsl

_F32 hQuater[4]; // 4nauenust yposus uepe3 0.25cexyHpl 1711 pacyeTa BOJHEHUS MOPS
} eepromData;

[Tocnennue 32 Oaiita CTPYKTYpbl AaHHBIX, 2 JUIMHHBIX LenbiX uucia uVal[2], 6 uwmcen c
wiasarorei 3amstoi fVal[2] u hQuater[4],moctyntsr Tonsko mast urenust (Gyuxus 3). Kakmaas mapa
0aiiT CTPYKTYpBI JaHHBIX COOTBETCTBYyeT peructpy mnportokona Modbus. IToapoOHee coorBercTBHE

COZIEP)KUMOTO CTPYKTYPBI JAHHBIX U PErHCTPOB npoTokosia Modbusomnucano B Tabsuie 16.

P CTUCTPBI pE3YyJIbTATOB I/IBMepeHI/IfI nu I/I,I[eHTI/I(bI/IKaTOp

Tabnuma 16

Howmep peructpa | Ctpykrypa [Tapamerp
98 ID UACHTU(DUKATOP
100 uVal[0] | kox naBnenwus
102 uVal[l] | kox Temmeparypsl
104 flval[0] | ypoBenb
106 flval[l] | remmeparypa
108 hQuater[0] Ypogens O cek.
110 hQuater[1] Yposens 0.25cek.
112 hQuater[2] Yposens 0.50cek.
114 hQuater[3] Yposens 0.75cek.

B MK-26-4 pe3ynbTaThl U3MEPEHHS] MOXKHO HCIIOJIb30BaTh JIJII BOCCTAHOBIICHUS MOPCKOTO
BOJTHCHUS. Pe3ynbTaTel M3MEpeHHs NaBJICHUsS BOJBI C YacTOTOM 4 repua IOCTYIHBI Uil YTCHHS C
nomoiipio Gyakiun 4. Haunnast ¢ agpeca O MOXHO mpounTaTh 5 uncen ¢ maBaromiei 3amsatoi (mo 2
perucTpa B KaxaoM), 1 3HauCHHE — TeMIIepaTypa BOJbI U 3aTeM 4 3HAUCHHUSI JIaBJICHUS, U3MEPEHHBIC C
uaTepBaioM 250 MHIUTHCEKYH/I, 4TO Mo3BoJisieT ompammBate MK-26-4 ¢ nepuogom 1 cekynma (250
MCK C IOMOIIBI0 PYHKIUH 3) ¥ HE TIOTEPSITh JaHHBIC.

[Ipexxne 4eMm WCMONB30BATh IOJNYYEHHBIE YHCIA HAAO0 TPOBEPHUTh WX IPUTOAHOCTH JUIS
o0pabotku. B MK-26-4 46aiiTHple uncna ¢ IUIaBaOUICH 3amsiTOl, B KOTOPBIX BCe OMTHI Bcex 4-x
0alTOB paBHBI 1 CYMTAIOTCS] HEMPUTOIHBIMU JIJIsl 00pabOTKH (OTCYTCTBHE JIAHHBIX, OITHOKU H3MEPCHUS

nu T.,I[.). I[J'If[ IMPOBCPKHU AOOCTATOYHO CPABHUTbL YHCJ]Ia B o6oux perucTpax, BXOAJAIIUX B COCTAB
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nposepsiemoro 3uadenus ¢ yuciom 65535 (OxFFFRuectHanuarepuynoe) wim Bee 4 6aiiTa ¢ 4UCIOM
255 (OxFFRuectHaanaTepudHoe).
B.5 Coaep:xumoe peructpoB MODBUS-RTU nporokosia perucrparopa iyHaMu

Tabmuma 17
Howmep peructpa | Ilapamerp Bpewms n3mepenns

> H _14 «Tekyiee BpemMs» - 14MuHyT
2 H_13 «Texymee BpemMs» - 13MuHyT
2 H_1 «Texymee BpemMs» - 12MuHYT
g H_1; «Texymee BpeMsa» - 11MmuHyT
g H_10 «Tekymee Bpems» - 10MuHyT
ﬂ H o9 «Texymee Bpemsa» - 09MuHyT
I H _os «Tekymiee BpeMsi» - 08MuHyT
u H o7 «Texymee Bpems» - 07MuHyT
1 H _o6 «Texymee Bpemsa» - 06MuHYT
2 H _os5 «Tekymiee Bpemsi» - OSMuHyT
2 H o4 «Texymee Bpems» - 04MUHYTHI
= H o3 «Texymee Bpems» - 03MHUHYTHI
gg H _o2 «Tekymee Bpems» - 02MUHYTHI
8 H o1 «Texyiee Bpems» - 0lmunyra
2 H oo Texymee 3Ha4eHHEe YPOBHS
= T 14 «Texymee BpemMs» - 14MuHyT
- T 13 «Tekyee BpeMs» - 13MuHYT
= T 10 «Texymee BpemMs» - 12MuHyT
% T.11 «Tekymiee BpeMs» - 11MuHyT
3 T 10 «Tekymiee BpeMs» - 10MunHyT
ﬁ T _o09 «Texymee Bpemsa» - 09MuHyT
= T _os «Tekymiee Bpems» - 08muHyT
- T o7 «Texymee Bpems» - 07MuHyT
= T 06 «Texymee Bpems» - 06MuHyT
jg T _o5 «Texymee Bpemsa» - 05SMuHyT
gg T _0a «Texymee BpeMs» - O4MUHYTBHI
gg T _o03 «Texymee BpeMs» - 03MUHYTbI
gg T 02 «Tekymiee Bpemst» - 02MHUHYTHI
= T o1 «Texyiee BpeMs» - 1MuHyTa
2 T .00 Tekyiuee 3HAYEHHE TEMIIEPATYPhI
gg TIME Bpewmst pabotsl ypoBHeMepa B 1/16 cexyH b1
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Kaxmoe 3HaueHue, cpeaHee 3a MUHYTY, 3aHuMaet 4 Gaifta wim 2 perucrpa nporokona Modbus-
RTU. B caywyae mioxux MAaHHBIX WIM OTCYTCTBUM HW3MepeHHMid 4 OaiiTa 3amoiHSIOTCS YHCIOM
OXxFFFFFFFF ce 32 6uta equnuisr). [IpoTokon Bkitowaercs , ecyiv B nosie algoritm ycranosien 7
our (+128). B arom ciyuae npu urteHuu peructpoB ¢yHkiupedr 3 ¢ 0-ro mo 61Ii perucTpsi
BKJIFOUMTENIFHO TIEPENAIOTCS OCPEIHCHHBIC 32 MUHYTY 3HAUCHHS YPOBHS W TEMIEpPATypbl BOJBI,
M3MEpEHHBIE B TeUEHUE MOCIeTHUX 15 MUHYT.

DTOT TNPOTOKOJN UCHONB3YeTCs B CHCTEME NPEAYNPEXKISHHS O I[yHAaMH Ui CBSI3H C
pPETHCTPAaTOpOM ITyHaMu — OeperoBbiM OyiokoMm. Takum oOpa3zom MK-26-4 MOXXHO HCIIOJIB30BaTh
BMECTO PETUCTPATOPA IIYHAMHU.

B.6 TekcToBblii MPOTOKOJI MEepeIayu JAaHHBIX B CHCTEMe NMpeAyNnpeskIeHus 0 yHAMU

DTOT MPOTOKOJN UCIOJNB3YeTCS B CHCTEME NPEAYNPSKICHHS O I[yHAMH Ui CBSI3H C
naranorrepom 3664 pupmer Aanderaa.B stom cinygae MK-26-4 kaxapie 4 CeKyHIbl MepeaacT Ha
ckopocti 9600 TeKCTOBBIE CTPOKM C KOHTPOJbHBIM 3HaueHueM (kox RF) 750 u usmepeHHBIMU
3Ha4YeHUsIMH ypoBHs Boibl (ko WL) u Temmeparypst Boas! (kox WT).

Date/Time: 18.10.12 12:00:00<CR><LF>

01 RF 750.00 Deg.C <GRF>,
02 WL NNNNN.NN m <CR><LF>
03 WT NNNNN.NN Deg.C <CR><LF>,

riie NNNNN.NN u3mepenHoe 4uciio ¢ AByMs 3HaKaMH MOCJIE 3arsITOM.

[MpoTtokon BKkItOUaeTcs , ecnu B mosie algoritm ycranosnen 7 Out (+128) u B Teuenue 15
cekyHa B nuHUHU cBsisn RS485wu3 nienrpa cbopa He Obuto 3anpocoB Modbus-RTU.Takum oOpazom
MK-26-4 MoxeT OBITh HCIIOJIb30BaH BMeCTO 00opynoBanus pupmel Aanderaafarunka yposus 3791A
¢ marajorrepoM 3664), MOIKIIOYEHHOTO K HEHTPY cOOpa MaHHBIX Yepe3 KOMMYHHKAI[HOHHBIH MOPT
LastReading.

Jlnst mpoBepky (pyKIIMOHUPOBAHUS TIPOTOKOJIA HAJIO MOAKIIOYHUTE JAaTYMK K KOMITBIOTPY Yepes
xouBeprop USB-RS485u 3anycTuTh B KOMIBIOTEPE TEPMHUHATIBHYIO Tporpammy HyperTerminalumm
00y apyryio (ckopocts 9600, nmuHa 8 6ut, 1 cromoBsii, 6e3 KOHTpoJss dYeTHOCTH). Ha skpane
qepe3 Kax/ple 4 CeKyH/IbI JODKHBI MOSIBISATHCS HOBBIE CTPOKH C JAHHBIMU B CJIETYIOLIEM MOPSIIKE:

Date/Time: 18.10.12 12:00:00

01 RF 750.0
02 WL 0.56 m
03 WT 21.21 Deg.C
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