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BBEJEHHUE

B nacTosiiiee Bpemsi Bce 0osblliee pacnpocTpaHEeHUE MOTy4YaloT aBTOMATH-
3MpPOBAaHHBIE CUCTEMbI HAa OCHOBE MOCJEeA0BaTeNbHBIX UHTEep(PeiicoB. Hanboinee
IIMPOKO OHHM HCHOJIB3YIOTCS B aBTOMATU3WPOBAHHBIX CUCTEMax YIPAaBIICHHS
texHojornueckumu mnpoueccamu (ACY TII) nns coopa, 06paboTku mHDOpMa-
MU U YIPABJICHUS TEPPUTOPUAIBHO pacCIpeieIEHHBIMU 00bEKTaMHU.

ACY TII na 6a3e mocienoBaTeJbHBIX UHTEP(PEHCOB MO CpaBHEHUIO C
TPaAUUUOHHBIMA UEHTPAJIU30BAHHBIMU CHUCTEMAMH HMEIT HECKOJbKO
NPEUMYIIECTB:

1. IloBblllIEHUE HAAEKHOCTH CUCTEMBI yrnpaBiaeHus. [lo HagexHOCTH
nudpoBON METOJ Mepelayd JaHHBIX HAMHOTO MPEBOCXOJUT aHAJIOTOBBIM.
[lepenaua B udppoBOM BHUJE MAJIOYyBCTBUTEJbHA K MOMEXaM M TapaHTH-
pyeT noctaBky wuHpopMaunuu Onarogapsi cHeUAIbHBIM MEXaHU3MaM,
BCTPOCHHBIM B MPOTOKOJIbI MPOMBIIIJIEHHBIX CETE€M (KOHTPOJbHBIE CYMMBI,
MOBTOP Mepe/lauyd MCKAXKEHHBIX MaKeTOB JaHHBIX). [[oBbIlIeHHE HaJEXKHO-
ctu pyHkuunonupoBanus u xkuBydectu ACY TII Ha 6aze mpOMBINIIEHHBIX
ceTell Takke CBSI3aHO C pacupejesicHueM (PYHKIMH KOHTPOJISL U yIpaBiie-
HHS 10 PA3JIMYHBIM y3JIaM CETH. BBIXOJ M3 CTpOS OAHOTO y3Jia HE BIIMSET
a1u00 BJIUSET HE3HAYUTENIbHO Ha OTPAaOOTKY TEXHOJIOTUYECKUX aJrOPUTMOB
B OCTAJBHBIX y3JaX. J[JisI KpUTHYECKU BAXKHBIX TEXHOJIOTHYECKHUX YUYaCTKOB
BO3MOXHO NyOJMpOBaHUE JTUHUM CBSI3U WJIM HAJIMYUE aJIbTEPHATUBHBIX MY-
Tell mepegaun UHPopManuu. DTO MO3BOJISIET COXPAHUTH PabdOTOCHOCOO-
HOCTb CUCTEMBI B CIIy4yae MOBPEXKICHUS KaOEIbHOMN CETH.

2. T'ubkoctp U MoauduiupyeMocTb. JloOaBaeHrue WiIn yJalieHHEe OT-
JeJIbHBIX TOYEK BBOJA-BBIBOJA M JaXK€ IEJIBIX Y3JIOB TpeOyeT MUHUMAJIb-
HOTO KOJMYECTBA MOHTAXHBIX PabOT M MOXKET MPOU3BOJAUTHCS O€3 ocTa-
HOBKH CHCTEMBI aBTOMaTu3aiuu. [lepekondurypaius cucteMbl OCyIIECTB-
JS€TCS HA YPOBHE MPOTrpaMMHOTr0 OOECIEUeHUs U TaKKe 3aHUMaeT MUHHU-
MajJabHOE BpeMmsl.

3. Ucnonp30BaHuE MPUHIUIIOB OTKPBITBIX CUCTEM, OTKPBITBIX TEXHO-
JIOTUHM, YTO MO3BOJISIET YCIEIIHO UHTETPUPOBATh B €IUHYIO CUCTEMY H3Jle-
JUsl OT Pa3JIUYHBIX MPOU3BOJTUTEICH.

4. Tlpubnu>keHue MOUIHOCTU BBIYUCIUTEIBHBIX CPEJCTB K OOBEKTY
yIpaBJIECHHUS.

5. IloBbIlIEHWE XKHUBYYECTH BCEH CUCTEMBI 3a CUET HMCHOJb30BaHUS
«ropsiuei» 3amMeHbl, NMPUHIUIA aBTOKOHGUTYpalUuu, AyOIUPOBAHUS KpHU-
TUYECKHU Ba’KHBIX y3JI0B [2, 5, 11].

6. CymiecTBeHHasi 9KOHOMUS KaOenbHOM mpoaykuuu. Bmecto kuio-
METPOB JOPOTUX Kaleiei, UCHOIb3yeMbIX JIs Mepejadyl aHajloroBOW HH-
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dbopmanuu TpedyeTcsi HECKOJbKO COTEH METpPOB JELIEeBOM BUTOW Maphl.
Takxe cokpamarTcss pacxoJbl Ha BCIIOMOraTelbHOE 00OpylIoBaHuE (Ka-
OeJIbHBIE KaHaJbl, KIEMMBI, IIKa]HbI).

CHuxeHue 3aTpar mpu Mnepexojiec Ha NU(PPOBbIE CETU WILIIOCTPUPYET
pI/IC.1 }"510].

NpoExTHpOBaRUE

Obopynoranne
23%

Fieldbus

Puc. 1. CHmxeHue 3aTpaT npu nepexojie Ha udpoBbie CETH

Ha puc. 1 neBbIit cTo10€11 COOTBETCTBYET CTPYKTYpPE 3aTpat MOJIb30BaTENs
MIPU UCIOJIb30BAHUHU aHAJIOTOBOr0 CIOCO0a MOJKIIOUEHHS YCTPOUCTB, a MPaBbIi
— CTPYKTYpE 3aTpaT IpH nepexoje Ha HU(PPOBBIE CETH.

OCO0EHHOCTBIO COBPEMEHHOTO MPOU3BOJCTBA SIBISETCS TECHOE B3au-
MOJEUCTBUE TEXHOJOTUYECKHUX (IIPOU3BOJCTBEHHBIX) U UH(DOPMAIIMOHHBIX
MOTOKOB.

B sTHx ycnoBHsX CyHIeCTBEHHO BO3pacTaeT poJib JaHHBIX, coOupae-
MbIX Ha Bcex ypoBHAX ACY TII. TpeboBaHus, npeabsaBisieMble CO CTOPO-
Hbl oTpebuteneit 3Tol mudpopmaiuu, Bce Ooyiee yKECTOUalTCsS B 4acTU
00beMa, CKOPOCTU U HAJI€KHOCTU MOJYUYECHUS JAHHBIX, O3TOMY BOMPOCHI
obecrieueHNss KOMMYHHUKAIIUNA CTAaHOBSITCS BBICOKOTTPUOPUTETHBIMH.

Ha puc. 2 nmoka3zana o0oOuieHHas ceTeBas CTPYKTypa OpraHu3aluu
WHOOPMAIIMOHHOTO OOMEHA Ha YCJIOBHOM NPOMBIIUIEHHOM MNPEANPUSTUH
[5, 8].

Kaxap1ii ypoBeHb UMEET CBOM OCOOEHHOCTH MO BHUAY MeEpeaaBacMou
uHdopMaIuu, cpejie mepeaadu, ee 00beMy, JONyCTUMOMY BPEMEHH OXKH-
JaHus U JOCTAaBKU JAHHBIX, TPEOOBAHUAM K 3alluTe MHPOpPMAIUU U TaK
nanee.
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Puc. 2. O606uieHHas CTpyKTypa UHPOPMALMOHHBIX CETEH MpeanpusTUs

Ha ypoBHe mianupoBaHus (MpeANpUsITHS) AaHHBIE, TTOJATOTOBJICHHBIC
Npu TPOCKTHUPOBAHUHU, TEpPEChUIAIOTCS K padounM MecTtam. Jlis 3Toro
YPOBHSI XapaKTEpPHbI OTPOMHBIE O0BbEMBl HEKPUTUUYHOU KO BPEMEHU HH-
dbopManuu, HO 1O0CTYN K HUH(DOPMAIIUU JTIOJKEH OBITh aBTOPU30BaH.

Jns ypoBHS ympaBjeHHsS MPOU3BOJCTBOM XapaKTEPHBIMH SIBJSIOTCS
arnepuoJUYECKUe COOOIIEHUS OTHOCUTEIbHO OOJBIIOTO0 0OBEMa, agpeco-
BaHHbIC pa3JMYHBIM mojcucteMaM. Eciu oOMeH nHpopmarued BHIIOIHSA-
€TCA B XOJI€ TEXHOJIOTHUYECKOTO mpoIiecca, TO MOTYT ObITh BBEIEHBI Orpa-
HUYEHUS HAa BpeMs oOMeHa.

Ha nexoBoM ypoBHE NpOUCXOJUT 0OMeH MH(DOpMaIUEed MEXIy pas-
JUYHBIMA aBTOHOMHBIMHU IIEHTpaMHu OOPaOOTKH W yHpaBlIEHUs, 00bEIH-
HEHHBIMHU OOIIMMU T100aJbHBIMHU 3a7a4aMu (HampuMmep, oOpabaThIBaroIIne
IEHTPHI 1exa). 3/1eCh He0OX0AMMa CUHXPOHHU3AIUs paOOThl B peXUME pe-
aJbHOTO BPEMEHH, UTO HECOBMECTHUMO C JUTMHHBIMH MMaKeTaMHU IepejaBae-
MBIX cooOmieHuii. Ho TpeboBaHus K JOMyCTUMBIM 3aJiepKKaM HE TaKue
KECTKHUE, KaK Ha HU)KHEM yPOBHE.

YpoBens nepudepuiitHoro ob6opymoBaHus (MOJEBOM) BKJIHOYAET
yCTPOMCTBA, COOTBETCTBYIOIIHE JaHHOMY TEXHOJOTHUYECKOMY IIPOIIECCy
(maTuyuKu, UCIOJHUTEIbHBIE YCTPONUCTBA, CPEJACTBA BBOIA/BBIBOIA). 3amaUa
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TUX YCTPOUCTB — popMHUPOBATH U NepeaBaTh MHPOPMAIIUIO O COCTOSHUM
MPOU3BOJAUMOTO TPOAYKTAa W TEXHOJOTHUUECKOTro IMpoiecca. M3mepeHHbie
3HAYEHUS SBISIOTCS 0a3uMcoM I BMEIIATENbCTBA B TEXHOJOTHYECKHUU
IpolLecC UiIn yIpaBJieHHE.

Jas pas3HbIX TEXHOJOTHYECKHX TMPOIECCOB BHUIBI H3MEPEHHS U
yIpaBJICHUS TMOJEBOTO YPOBHS MOTYT CYIIECTBEHHO OTAHYaThcsi. OHU MO-
T'yT OBITh MUGPOBBIMU WM aHAJIOTOBBIMH, JOCTYI MOXET OBITH JUHAMUYE-
CKUM (KOPOTKHE MPOMEKYTKH IUKJIA OTPOCA) MW CTATHYECCKUM C ITUKIIH-
YEeCKUM M TMPOU3BOJBHBIM JTOCTYIIOM, MPH 3TOM HEOOXOJAUMO YUYHTHIBATH
MOSIBJIEHUE KPUTUYECKUX PE3yJbTAaTOB, KOTOPHIE JNOJAKHBI 00pabdaThIBaThCs
C MaKCUMaJIbHOM CKOpPOCThIO, M Tak aajee. OOMUM AJs TaHHOTO yPOBHS
ABIsieTCA: paboTa B peaJbHOM MacliTabe BpEMEHH C OTPaHUYEHHBIM Bpe-
MEHEM OTKJIUKa, nHpopManusi o COOBITUSIX HE OTIUYAETCS OONbIIUM 00b-
€MOM, YacTasi peKOH(UTypalus YCTPONCTB, HaAJIUUYNE UHTEIUIEKTYalbHBIX U
HEUHTEJJIEKTYaJIbHBIX YCTPOMCTB, BO3MOXHOCTh PaOOThl C HECKOJIbKUMU
BEAYLIUMU YCTPOMCTBAMHU, AJIWHHBIE JUHUU Mepeaadn, paboTa B yCIOBUIX
IPOMBIIIJIEHHBIX MMOMEX, MOBBINIEHHAA JOCTOBEPHOCTH MepejaBaeMoil MH-
dbopmanuu.

B cooTBeTCTBUU C MEpEeUNCICHHBIMH 3aJa4yaMu JJISl pa3HBIX YPOBHEH
HCTIOJBb3YIOTCSI COOTBETCTBYIOIINE CETEBBIC TEXHOJIOTHU.

Jlnst BepxHero ypoBHsI HauOoJsiee mupoko npumensietcsi Ethernet u
npotokos TCP/IP.

Ha cpemneM m HWXHEM YpOBHSX HCIIOIB3YIOT MPOMBIIIUICHHBIE CETH
(fieldbus), k yucny koropeix otHocsiTca Profibus, CANbus, Modbus u mHorue
IpyTHeE.

[TpuHIIUAIIBI B3aMMOICUCTBHUSI CUCTEM B CETH OIMCHIBAIOTCS CEMUYpPOBHE-
BOM  MOJIEJIbI0  B3aMMOJIEUCTBUSL  OTKPBHIThIX cucteM (Open  System
Interconnection, OSI, uiau moxens [ISO/OSI), paspadoranHoit MexayHapoaHOU
opranuzanueil mo crangaptam (International Standards Organization, ISO).
JlanHass MozeNib YETKO OMpeAeNseT pa3judyHble YPOBHH B3aUMOJEHUCTBUS CH-
CTEM, JJa€T UM CTaHJAApTHbIE UMEHA M YKa3bIBAET, KaKyl0 padOTy JOJKEH BbI-
MOJIHATH KaXAbli ypOBEHb. [Ipr 3TOM YpOBHU MOAAEPKUBAIOT UHTEPPEHCH C
BBIIIIE- U HIKETIEKAITUMU YPOBHSIMU.

Mopens OSI onuchIBaeT TOJBKO CHUCTEMHBIE CPEJICTBA B3aWMOJEHCTBUS,
HE KacasiCh MPUJIOKEHUN KOHEYHBIX MOJIb30BATEIEH, KOTOPhIE PEAIU3yIOT CBOU
COOCTBEHHBIE TPOTOKOJBI B3aUMOJCUCTBHUSA, OOpaliasch K CHUCTEMHBIM CpEJ-
ctBaM. [IpunokeHre MOXXET B35Th Ha ce0sl HYHKIIMM HEKOTOPBIX BEPXHUX yPOB-
Hel mozaenmu OSI. B sTom ciiyyae npu HEOOXOJIMMOCTH MEXKCETEBOro OOMEHa
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OHO OOpalllaeTcsi HAMpPSMYI0 K CUCTEMHBIM CPEICTBaM, BBIMOJHAIOMIMNM (yHK-
Y OCTABIIMXCS HUKHUX YPOBHEU. Y poBHU Mojes OSI nmokas3aHsl Ha puc. 3.

Cucrema 1 Cucrema 2
IHpuxiaaHbie Npouecch IMpuxiagHbie Npoueccol
[IpoToxoJibl
7 HpuxiaagHou 7 HpuxiaagHou
6 IlpeacraBUTEILHBIH 6 IlpeacraBUTEILHBIH
5 CeaHcOBBI 5 CeaHcoOBBIN
=
214 TpancnopTHbIi 4  TpaHncnopTHbIH
=Y
> . .
3 CeteBoii 3 CeteBoii
2 KanaabHbIN 2 KanaiabHbIi
1 duznueckuit 1 duznueckui
Nurepdeticbr

Puc. 3. Monens B3auMoeicTBUS OTKPBITHIX cucteM [SO/OSI

[Ipu oOpalmieHun MOJIb30BATEIBCKOTO TMPUITIOKEHHS C 3alPOCOM K MpH-
KJIQJHOMY YPOBHIO MOJeNU (Hampumep, K (aiaoBOMy CEepBUCY) MPOrpPaMMHOE
o0eclieueHre yKa3aHHOTO YpoBHA (opmupyer cooOleHue (message) cTaHaapT-
HOTO (hopMara, B KOTOpOE MOMENIAET CIY>KeOHYI0 MH(pOpMaIHIO (3arojaoBOK) U,
BO3MOKHO, Iepe/laBaeMble JaHHbIE. 3aT€M 3TO COOOIIEHHE HAIpaBIsAeTCS Mpea-
CTaBUTEIHLHOMY ypOBHIO. [IpencTaBUTENbHBIA yPOBEHH JOOABISET K COOOIIIE-
HUIO CBOM 3arojIOBOK U Mepe/laeT pe3yJibTaT BHU3 CEaHCOBOMY YPOBHIO, KOTO-
pBIii, B CBOIO OYEpPE/b, JOOABISET 3ar0JI0OBOK CO CIIY>KeOHOU nH(popMaluen 1an-
HOTO YpOBHS, U T.1. HexoTopble peanm3anuu TPOTOKOJOB MPETyCMaTPHUBAIOT
HaJIM4KMe B COOOILIEHWH HE TOJBKO 3arojioBKa, HO M TOJISI OKOHYAHMs TaKera.
Haxkomnen, cooOiieHue T0CTUraeT caMoro HU3KOTo, PU3NYECKOTO YPOBHS, KOTO-
PBIi 1EUCTBUTENBHO MEPEAET €ro MO JIMHUSIM CBS3H.

Korna coobiienue no cetu nocTynaer Ha APYTyI0 MAIIMHY, OHO MOCIE0-
BaTEJIbHO MEepEMENIAETCs BBEPX C YPOBHS Ha ypoBeHb. Kax bl ypoBEeHb aHAIIN-
3upyeT, 00pabaThiBaeT U yAAJIAET 3aroJIOBOK CBOETO YPOBHS, BBITIOJIHAET COOT-
BETCTBYIOIIME JIAHHOMY YPOBHIO ()YHKIIMHM U MepelaeT cOOOIeHNEe BhIIEIexKa-
nieMy ypoBHIO. [Ipu 0003HaueHNM e uHUIBI OOMEHA JaHHBIMU (COOOIIECHHIT) B
cranaaprax [SO amg mpoTOKoJIOB JIFOOOTO YPOBHS UCIOJIB3YETCS] TEPMUH «IIPO-



TOKOJBHBIN 00K gaHHBIX» - Protocol Data Unit (PDU). Kpome storo wacto uc-
MOJIB3YIOTCSI Takue Ha3BaHusA Kak kajp (frame), maker (packet), neiirarpamma
(datagram).

@uU3NYECKU YPOBEHb OMPEAEISET JJICKTPUUECKUE, KOHCTPYKTUBHBIE U
uH(}OpPMAILIMOHHBIE XapaKTEPUCTUKU, 0OECTICUNBAIOIINE B3aUMOJICHCTBUE MEXKIY
KOHEUHBbIMH cucTeMaMHu (ycTpoiicTBamu). Cnenudukanuu (U3nuecKkoro ypoBHs
OTIPENIEISAIOT TaKWE XapaKTEPUCTUKHU, KaK BEIIMYMHBI HAIPSKEHUU, TpeOOBaHUs
K MapamMeTpaM HMMMYJIbCOB, BOJTHOBOE COMPOTUBIEHUE, CIIOCOOBI KOJIUPOBAHUS
uH(dopMalMY, MapaMeTpbl CHUHXPOHM3AIMU, CKOPOCTh Mepenayu (puanyueckoi
uH(popMaIuu, TONOJOTHIO, MAKCUMAaJIbHBIE PACCTOSHUS Mepeaadun nHpopmaiuuy,
bu3nueckue coeMHUTENU (pa3beMbl) U APYrUe aHATIOTMYHbBIE XapaKTEPUCTUKU.
Du3n4ecKor Cpe/iod B Pa3IUYHBIX TEICKOMMYHHKAIIMOHHBIX CHUCTEMAaX MOTYT
ObITh camble Pa3HOOOpa3HbIE CpEACTBa OT MPOCTEHIIEH Mapsl MPOBOJOB 0
UEPAPXUYECKON CUCTEMBI, UCIIOIB3YIOIIEH ONTOBOJIOKOHHbBIE /WU OECTIPOBO/I-
HbIE KaHaJIbl TTepeaadyu uppoBoi HHOOPMAIIUH.

OyHKIMKA U3NYECKOTO YPOBHS PEATU3YIOTCSl BO BCEX YCTPOUCTBAX, MOA-
KJIFOYEHHBIX K ceTUu. CO CTOPOHBI KOMIIbIOTEpAa PYHKIIMHU (PU3HUECKOTO YPOBHS
BBITIOJIHSIFOTCA CETEBBIM ajiantepoM. K o0opyioBanuio, KOTopoe paboTaeT TOb-
KO Ha (PU3MYECKOM YpPOBHE, OTHOCUTCSI, HAIPUMEP, PEHUTEP WIU MOBTOPUTEIH
IIMHBI, CIYXKAIMWA ISl YCWJIGHHUS] CUTHAJIOB MPH YBEJIMYECHUU [JIMHBI JIMHUU
CBSI3HU.

[Ipumepom mpoTokosa GU3NYECKOro YPOBHS MOXKET CIYKUTh Crieliu(puKa-
nus 10Base-T texnonoruu Ethernet, kotopas onpenenser B kKauecTBE UCIOJIb3Y-
€MOro KaOeJsi HEIKpPAHUPOBAHHYIO BUTYIO MAapy KAaTEropuu 3 C BOJHOBBIM CO-
npotuBieHnemM 100 Om, pazbem RJ-45, makcumanbHyro IiIuHY (U3UYECKOTO
cermeHTa 100 MEeTpOB, MaHYECTEPCKUN KOJI AJiA MPEACTaBICHUS JaHHBIX Ha Ka-
OeJie U Ipyrue XapakTepUCTUKU CPEJIbl U ANEKTPUUECKUX CUTHAJIOB.

Ha ¢usuueckom ypoue monenu [ISO/OSI [5] yacTo HaxoasT NpyUMEHEHHE
uHTEepPeHChI:

o EIA-RS-232-C, CCITT V.24/V.28 — MexaHUYeCKHUE/IIEKTPUUECKHE Xa-
PaKTEpUCTUKU HECOATAaHCUPOBAHHOTO MOCIEA0BATEIHHOTO HHTEPPETica;

o EIA-RS-422/449, CCITT V.10 - mexaHu4ecKue, dJIEKTPUUYECKUE U OIl-
TUYECKHUE XaPaKTEPUCTUKU COATAHCUPOBAHHOTO TOCIIEIOBATEILHOTO UHTEP(PEii-
ca;

. RS-485;

. IEEE 802.3 - Ethernet;

. IEEE 802.5 - Token ring.

Cnenyet oTMETUTh, 4TO MOJIesIb OS] mpeACTaBISET XOTA U OYEHb BaXHYIO,
HO TOJILKO OJTHY U3 MHOTHX MOJIEJIel KOMMYHUKAI[UHA. DT MOJIEIU U CBSI3aHHBIE
C HUMHU CTEKU MPOTOKOJOB MOTYT OTIMYATHCS KOJMUYECTBOM YPOBHEH, UX (yHK-
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nusMu, GopmMaTtaMu COOOIIEHUHN, CEepBUCAaMU, MPEIOCTABISEMbIMUA Ha BEPXHHUX
YPOBHSIX, U TPOYMMH MapaMETPaMHU.

1. AHTEP®ENC RS-485/422

K uucny Hambosiee mmMpoKo pacopoOCTPaHEHHBIX UHTEPPEcCOB TOJb-
KO u3U4YecKOro ypoBHS oTHOCUTCS uHTepdeiic RS-485, koTophlil ncnonb-
3yIOT NpOMBINIJIEHHbIe ceTu, Takue kKak Profibus, CANbus, Modbus u npy-
Tue.

Crangapt RS-485 Obin pa3zpaboTaH AByMsl accOlMalUSIMU MPOU3BO-
nutenet: Acconuanuei 3nekTpoHHold npombinuieHHOCTH (EIA - Electron-
ics Industries Association) u Acconuanueil TPOMBIIIIEHHOCTH CPEJICTB
cBsa3u (TIA - Telecommunications Industry Associastion). EIA mapkupo-
Baja BCE€ CBOU cTaHAapThl npeduxcom «RS» (pexkoMeHIOBaHHBIN CTaH-
napt). MHOTHE MHXKEHEPhl MPOJI0JIKAIOT KCIOJb30BaTh 3TO 0003HAUYEHUE,
onHako EIA/TIA odunuansao 3ameHun «RS» na «EIA/TIA-485» ¢ nenbto
00JeTYUTh UACHTU(PUKAINIO TPOUCXOKIEHUSI CBOUX CTaHAapToB. Paznuu-
Hble pacimupeHus crangapra RS-485 oxBareiBaloT mupokoe pazHoodopasue
IIPUJIOKECHUH.

Cranmapt RS-485 pernaMeHTHPYET TOJNBKO 3JIEKTPUUECKUE XAPAKTE-
PUCTHKHU, a He mporpamMMHyo miatdopmy. [losToMy monb3oBaTeneM Mo-
)KET OBITh ompejeseH JO00M MPOTOKOJ mepenadyu JaHHBIX. OCHOBHBIMHU
JOCTOMHCTBAMH SIBISETCS MPOCTOTA peaju3aluy, NOMEXO03alUIIEHHOCTb,
BBICOKAsi CKOpPOCThH TMeEpeJayd JAaHHBIX, TEOPETHUYECKU HEOTpaHUYCHHAas
JUJIMHA IMUHBI U KOJMYECTBO a0OHEHTOB HHTepdeiica, a TakKe BO3MOXK-
HOCTbh CAMOCTOSITEIBHOIO ONPENEICHHS NPOTOKOJIA EPENAUH.

B aBTomatu3upoBaHHBIX cucTtemMax Ha 0aze monaynei ISP DAS nns
KOMMYHHKAILIMK COOOIIEHUN TaKkKe Ucroib3yercs uurepdeiic RS-485.

OcHOBHas TOMmoJoOrus — MmWHA. BO3MOXHBI U Apyrue TOMOJIOTUH, B
KOTOPBIX IIMHA UCHOJb3yETCS KAK AJIIEMEHT UePAPXUUECKON CTPYKTYPHI.

HanpaBnenune nepenaun — noiayayniekcHoe. st opraHuszanuu ayi-
JEKCHOTO 0OOMEHa MCIOJIBL3YIOTCS JBE He3aBUcHMBbIe mHHBI RS-485, pabo-
TAION[UE B CUMIIJIEKCHOM PEXUME.

Nudopmanus nepenaerca B koae NRZ ¢ ucnons3oBanuem nudde-
pEHIIMATIbHBIX CUTHAJIOB.

KonnuecTBo nmepenaTuyukoB/IpueMHUKOB — 32/32.

OcHoBHOI pexum paboTel — Master-Slave. Bo3moxna pabdota ¢ He-
CKOJIbKUMHU BEAYIIUMHU yCTPOMCTBAMHU, HO JOJIKHBI OBITH MPETYyCMOTPEHBI
cpelncTBa apOuTpaxka, TpeboBaHUA K KOTOPBIM OTCYTCTBYIOT B CTaHAapTe.

Haubonee yacTto ucmonb3yeTrcs METOJ MapKepHOro JOCTyla WU
pacnpeneieHrue BpeMeHU padOThl BEAYIIUX YCTPOWUCTB HAa OCHOBAHUU
ONIPENEIEHHOTO PACIIMCAHUS.



MakcumanpHass CKOpocTh obMeHa - 10 MOwut/c (Ha AjUHE JTUHUU
10m). Bo3moxxHa pabota Ha Oosbmux ckopoctsix. [Ipuemonepenaryuk
[SO485, ADM 1485 moryT paboTtaTh Ha ckopocTsx 1o 30 Mout/c.

VYBenuueHue JIMHBI JIMHUM CBSA3M U KOJUYECTBA MOJKIIOYAEMbIX
YCTPOUCTB MOXET OBITh 00ECIEYEHO 3a CUET HUCMOJIb30BAHUS MOBTOPUTE-
Jey MmUHBI (PENUTEPOB) WIM YBEIUYEHUS BXOJHOTO COMPOTUBICHUS TPHU-
E€MHHKOB.

JlonycTtumasi Harpy3ka nepenatunka RS-485 koimuecTBEHHO ompe-
JeNsieTcsl B TEepMUHAX E€IMHUYHOM Harpy3k, KOTOpas COOTBETCTBYET
BXOJTHOMY CONPOTHUBJICHHUIO OJHOTO CTaHAAPTHOTO npueMHuka RS-485
(12 xOm). Crannaptaeiii nepenatunk RS-485 Moxer ymnpasnsate 32 enu-
HUYHBIMU Harpy3kamu (32 mapajuienbHble 12-KuiaooMHbIEe Harpy3ku). On-
HAKO JJISI HEKOTOPBIX MPUEMHHUKOB RS-485 BX0o1HOE COMPOTUBIICHUE SIBJIS-
erca 6osee BoICOKMM - 48 kOwm (1/4 enuHWYHOW HArpy3ku) UM gaxe 96
kOwMm (1/8 enuHUYHOMN HAarpy3KH) U, COOTBETCTBEHHO, K OJTHOW MIUHE MOTYT
OBITh MOJKIIOYEHBI cpa3zy 128 umnm 256 Takux NPUEMHHUKOB. B0O3MOXKHO
NOJIKJIIOUYEeHUE JIF000N KOMOMHAIIMM THUIIOB NPUEMHHUKOB, €CJIM HX Mapai-
JEJIbHOE CONPOTUBIIEHUE HE TMpeBbIMIaeT 32 eAWHUYHBIE HArpy3ku (T.e.
CYMMapHO€ CONpPOTHUBJICHUE HE MeHbIIE 375 Om).

B xayecTBe JUHUM CBSA3M MOXKET HCIOJIH30BaTHCS OOBIYHBIN MPOBOJ
(¢ axpaHoM uaM 0e3 PKpaHa), SKpaHUPOBAHHAS WJIM HEAKpAaHUPOBAHHAS BU-
Tas mapa ¢ 3aJJaHHbIM BOJTHOBBIM comnpoTuBJIeHHEM (00b1uHO 120 OM).

[Ipu opraHuzaiuu OTHOCUTENbHO JUIMHHBIX JIMHUM, paboTalouuX Ha
MOBBIINIEHHBIX CKOPOCTSAX, HEOOXOJUMO HCIOJIb30BAaTh AKPAHUPOBAHHYIO
BUTYIO Mapy, 3alIUTHOE CMEIIEHUE, TPEHAXKHBIM MPOBOJI U TEPMUHATOPHI -
pPE3UCTOPHI, BKIIOYAEMble HAa KOHIIAX JUHUMU CBS3U, CONMPOTHUBIECHUE KOTO-
pBIX paBHO BOJIHOBOMY [1, 6].

[IpoTokonbl oOMeHa OMNpPENeNsIoTCI OCOOECHHOCTAMU KaHAJIbHOTO
YPOBHSI UCTOJIb3yeMol ceTu. Enunuiieit oOMeHa, Kak NpaBUIO, SIBISIETCS
10 unu 11-6uToBast MOCKIIKA, COOTBETCTBYIOIIAsA aCHHXPOHHOMY (dopMaTy
(crapToBBIli OWT, OAWT MAHHBIX, HEOOS3aTEIbHBIH JOTOJHUTEIbHBIN OWT,
cTonoBbli 0uT). Ha 3TOit ocHOBe MoryT (hopMupoBaThCs Kaapbl (GperMbl)
Pa3IUYHON JJIMHBL.

Nudopmarnus Moxer ObITh 3akoaupoBaHa ASCII-komoMm, HemocTat-
KOM KOTOpPOTO SBJISIETCS MOBBINIEHHAs JJMHA KaJpa U HEOOXOJAUMOCTH
npeobpazoBanus ABouyHoro kojaa B ASCII-kon 1 Ha060pOT, UM HA OCHO-
BE pa3JIUYHBIX CIOCOOOB KOJAUPOBAHUS JBOUYHOU MH(OPMALIUH.

HNurepdeiic RS-422 oTHocuTCcs K Kiaccy NOYIUIEKCHBIX HHTep(deicos.
[Ipuem u mepenaya BHIMIONHSIOTCA MO ABYM Hapam mpoBojoB. Ha xaxaoil mape
MPOBOJOB JIOJKEH OBITh TOJBKO OJIMH MEPEAATUUK, KOTOPHIA MOXKET 0OCITYKHU-
BaTh 10 10 npueMHuKoB. OCTalbHbIE XaPAKTEPUCTUKN aHATOTUYHBI RS-485.
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OnemenThl RS-485 00paTHO COBMECTUMBI U B3aMO3aMEHSIEMbI CO CBOMMU
nBoitHukamMu u3 RS-422, ognako nepenatunku RS-422 He OMKHBI MCMOJIB30-
BaThCsl B cHUCTeMax Ha OCHOBe RS-485, mockoiabKy OHM HE MOTYT YIIPaBIISITh
HanpapJIeHUEM TMepeaayu I0 MUHE.

CpaBHHUTEIBHBIC JIEKTPUUYECKUE XapAKTEPHUCTUKU UHTEP(PEHCOB MPHBEIL-
HBI B Ta0. 1.

Taomumna 1
Onexrtpruyeckue xapakrepuctuku RS-485 u RS-422
HNutepdetic RS-422 RS-485
Tun curHasia I[H(I"PGPGPVIHI/I- I[I/I(b(bepeljun-
aJIbHBINI aJIbHBIN

Jonyctumoe yucio npueMHukoB(Tx) u me-

penarankoB (Rx) I'Tx, 10Rx | 32 Tx, 32 Rx

MaxkcuMmalibHas JUTHA Ka0eis 1200 m 1200 m

MakcuMainbHasi CKOpOCTh MEpeaaun J1aH- 10 M6uT/c 10 Mo6ut/c

HEBIX
MuHNMaIBEHEIN BBIXOTHOW AUAIIa30H Iepe-
JHOH A p +2B +1.5B
IaT4YnKa
MaxkcuMabHBIN BBIXOTHOU AHUAITa30H IIe-
AHOM 1 +5B +5B
penaryuka
MakcuMaJIbHBINA TOK KOPOTKOT'O 3aMBIKAHUSA
p 150 MA 250 MA
nepeaaTunka
ConportusiieHne Harpy3ku Tx 100 Om 54 Om
YyBCTBUTENIBHOCTH 10 BXOAY Rx + 200 mB + 200 mB
MaxkcuMaJIbHOE BXOIHOE COIIPOTUBIICHUE
A P 4 xOM 12 kKOm
Rx
Jlnamna3oH HaNpsKEHU BXOIHOTO CUTHAJIA ot -7 B no +12
+7B
Rx B
YPpOBEHB JTOTMYECKON €TUHUIIBI RX > 200 mMB > 200 MB
YPOBEHB JTOrHYECKOro HyJIs RX <200 mB <200 mB

2. MOJAYJIU YIAJEHHOTO BBOJA-BBIBOJIA
CEPHH 1-7000

Cepus I-7000 ¢upmsr ICP DAS obecnieuuBaeT Heoporoe, ruOKoe u
spexTuBHOE pelieHrue A9 CaMOro MUPOKOTO CIEKTpa UHAYCTPHAIbHBIX
U JlabopaTopHbIX 3ajay. M3nenus 3Toil cepuu npeaHa3HAYeHbl Uil yIpaB-
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J€HUS TEXHOJOTMYECKHMM MPOIECCOM, BCTPAaWBAHUA B TEXHOJOTHUYECKOE
obopyoBaHue, yaajieHHoro coopa u oopadboTku mHbOpMaIuU, MOTYT HUC-
MOJIb30BATHCS B KAYECTBE KOMMYHHUKAIIMOHHBIX YCTPOMCTB U T.II.

N3nenus sSBASAOTCA aHAJOraMu MONyJsIpHbBIX B Poccun KOHTposIepoB
u monaynei cBs3u ¢ oorektoM ADAM-4000 (Advantech), NuDAM-6000
(ADLink).

KoHTpoiuiepsl BKIOYEHBI B | 0Cy1apCTBEHHBIN PEECTP CPENCTB U3ME-
pEHHH U TOMYIIEHBI K TpuMeHeHUI0 B Poccuiickoit @enepanuu [3, 9].

B cocrtaB cepuun BXOIST:

e uHTEepdeiicHbie mpeoOpazoBaTeny, BBHIMOJHAKOINE (DYHKIHHU Tpe-
oOpa3oBarens Tuia nHTepderica U MOBTOPUTENSI CUTHAJIOB;

e MOJYJH aHaJIOrOBOrO BBOJA, NMpPEIHAa3HAYECHHBIE IJ U3MEPEHUS
TOKa, HAINIPSI)KEHUS, CATHAJIOB TEpPMOIIAp U TEPMOPEZUCTOPOB;

® MOJYJU aHAJOTOBOTO BBIBOJA, BBIMOJHAIOININE TpeoOpa3oBaHue
KOJa B BBIXOJIHOW CUTHAJI B BUJ€ TOKA UJIU HANIPSIKECHUS;

® MOJYJU JUCKPETHOrO BBOJa-BbIBOJIAa, paboTarollue C CUTHAJIaMHU
TTJI-ypoBHS, OTKPBITBIM KOJUIEKTOPOM, YIpaBisgioliue paboToi peie pas-
JUYHOTO HAa3HAYECHMUA;

® MOJYJIM TallMepa-CUeTYNKa;

MOJAYJIU OECIIPOBOHBIX MOJIEMOB;

MOJYJIM KJTaBUATYPhl U UHAUKAIUH;

Moaynn PC-coBMECTUMBIX KOHTPOJIEPOB;

MOJIyJIM CUCTEM cOOpa aHAJIOTOBOW U NUCKpPETHON MH(popMaluu;
UCTOYHUKU TTUTAHUS.

Kaxnpiit Moysib peacTaBisieT cO00M PyHKIIMOHAIbHO-3aKOHUYEHHOE
YCTPOMCTBO, 3aKJIIYEHHOE B INJIACTMACCOBBIM KOpPHYC W OCHAaIEHHOE
KJIEMMHBIMH COEAMWHUTENISIMH C BUHTOBOW (UKcCAauel I MOJIKIIOYEHUS
BXOJHBIX U BLIXO%IiBIX ueneu (puc. 4).
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YcranoBka mojayJsied He TpeOyeT chenHalbHbIX O00BEIUHUTEIbHBIX
IUIAT ¥ MOKET OCYIIECTBIIATHCSA KaK HAa CTaHAapTHBIM Hecymui DIN-penbc,
Tak ¥ Ha JIOOYI0 MIOCKYI MaHelb WJIM CTeHKY. Mojayiau BBOJla-BbIBOJIA
MOTYT HaXOJIHWThCS Ha 3HAYUTEIbHOM paccTossHuM oT II9BM wunm koH-
TpoJuiepa, NOJIKJIYasich K HeMy 1o untepdeiicy RS-485.

OOmue TeXHUUECKUE XapaKTEePUCTUKH MoayJiel cepum [-7000:

e Moaynu oO0BbEAUHSIOTCA B ACUMHXPOHHYIO MOJYAYIUIEKCHYIO JBYX-
MPOBOJIHYIO CETh MO cTanmapty RS-485.

e MakcumanbHas JJIMHA CerMeHTa ceTu 0e3 moBToputes 10 1200 M.

e Ckopocts nepemaun npanHeix: 1200, 2400, 4800, 9600, 19200,
38400, 57600, 115200 60.

e B03MOXHOCTh 00BEeUHEHUS 0 256 MOAyIeill B OJJUH CETMEHT CETHU
0e3 MOBTOPHUTEIS.

e BO3MOXHOCTh HUCIIOJIb30BaHUS B OJHOM CETMEHTE CETH PA3IUYHBIX
ckopocTeit ooOMeHa u ¢hopMaTtoB AaHHBIX 10 2048=256-8 MoayJiei B CUCTE-
M€ C MCII0JIb30BAHUEM MOBTOPUTEIIECH.

e Enununieit ooMena uHdopmanueit sBisieTcsa kaap JiuHou 10 Ourt:
1 ctapToBbIil OUT + 8§ OUT naHHBIX + 1cTONOBEINM OUT. [[aHHBIE KOTUPYIOTCS
ASCII cumBonaMu.

e B0O3MOXHOCTh KOHTPOJIS YETHOCTHU NPU Mepejade JaHHbIX.

e J[aHHBIE U KOMaHJbl MepearTcss B BUJe (peiiMa, BKIIOYAIOIIETO
HECKOJIBKO KaJIpOB M COCTOAIIEro U3 mojeil uiaeHtudukamuu, agpeca, Ko-
MaH/ibl, HEOOS3aTENILHOTO TOJII KOHTPOJHHOW CYMMBI, CUMBOJa KOHIIA
dbpetima. J{nmuna ¢peiima ot 1 1o 11kanpos.

e Hanpsxenue nzonsuuu BXoAaHbix nenei 3000 B.

e [lutanue OT UCTOYHUKA HECTAOMIM3UPOBAHHOTO MOCTOSIHHOTO TOKa
HanpsikenueM ot +10 B no +30 B.

e 3amuTa N0 UENsIM MUTAHUS OT MEPEHANPS)KEHUS U HENPaBUIbHOU
MOJIIPHOCTH MOAKIKOYEHUS TUTAHUA.

e YCTaHOBKa CTapTOBBIX 3HAYCHUU MAPAMETPOB HACTPOUKH.

e [loBbIllIEHHAsT JOCTOBEPHOCTh JAHHBIX 3a CYET MCHOJb30BaHUS
JBOMHOTO CTOPOKEBOro taiimepa (co ctopoHsl RS-485 m McTOuHMKA CUT-
HAJIOB), aKeTa NOJATBEPXKIACHUS U KOHTPOJIbHON CyMMBI.

e BO3MOXHOCTh «TrOopsA4€ii» 3aMEeHbI TF000TO MOJYJIS.

e ['anpBaHMUYECKas ONTORJIEKTPOHHAS pa3BsA3Ka.

e PaboTOCIIOCOOHOCTh B IIMPOKOM Juamna3zoHe Temmeparyp: ot —10 °C
o +70 °C.
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2.1. O000meHHast CTPYKTYpPAa CeTH

Cetp nna monyneu cepuu [-7000, npencraBjieHHas Ha puc. 5, ABJS-
eTca HauboJiee MOIIHOW W TUOKOW NBYXHpPOBOAHOUN ceTbhio RS-485. Ona
MO3BOJISIET O0OBEAUHUTH B OJIHY CETh MOAYJIU YCTPOUCTB CBS3U C OOBEKTOM
(YCO), nporpammupyembie gorudeckue koutposuiepsl PLC u npyroe 060-
pylloBaHHE, KOTOPbIE HACTPOEHBI Ha PA3JIMYHbIE CKOPOCTU OOMEHa UJIHM HC-
MOJIL3YIOT pa3inuHble (POPMATHI TaHHBIX.

B o0wryHo#t cetn RS-485 Bce moakIrOUYEHHBIE YCTPOWUCTBA JOJIKHBI
UMETh OJJUHAKOBBIEC 3HAYEHUSI CKOPOCTH oOMeHa U popmara JaHHBIX.

[IpeoOpazoBatenu RS-232 B RS-485 (I-7520) u USB B RS-485
(I-7561) ocuamiensl BcTpoeHHBIM «Self Tuner», 4To mo3BoJisieT eMy OOHa-
PYXKUBAaTh CKOPOCTh OOMEHa U (opmaT JaHHBIX aBTOMATUYECKU U HaMps-
MYIO0 YIpaBJsiTh ceThio RS-485.

Cxema B3auMojeiicTBus Beayiiero kommnsorepa (host) ¢ Mmogynsimu,
00BbEeIMHEHHBIMH B OJIHY CeTh Ha ocHOBe RS-485, nocrarouno npocra:

l.Benymuii KOMOBIOTEP BBIAAECT KOMaHAy B ceTh yepe3 COM-moprt
um USB.

2. IlpeobpazoBarenu [-7520 w/unum [-7561 QopmupyoT curHams
RS-485.

3.Bce Moaynu, moakirouYeHHble K ceTh RS-485, momyuaroT 3Ty Ko-
MaHJy ¥ CpaBHHUBAIOT MOJI€ aJjpeca 3TOH KOMaHJbl CO CBOUM COOCTBEHHBIM
aJlpeECOM.

4. Moaynb, y KOTOPOTO 3TH ajJpeca COBIMAAYT, BHIMOJHUT KOMaHY, a
OCTaJIbHBIE €€ IPOUTHOPHUPYIOT.

5.I1ocne BBINOJHEHHUSA KOMAaHABI MOIYJb IMOCBUIAET OTBET O PE3yJb-
TaTax BbIMOJHEHUSI B ceTh RS-485. Benymuit kommnbroTep oOpadaTbiBaeT
OTBET U BBIAAET CIEAYIOIIYIO KOMaHY.

IIpu mocTpoenuu cetu Ha ocHoBe nHTepderica RS-485 cnenyer yuu-
THIBATh, UTO OHa paboTaeT B pexume «Master-Slavey, HO TpUOPUTETHI pa-
OOTHI pa3HbIX YCTPOUCTB MOTYT MEHSTHCS MPOTPAMMHO.

Cucrema, nocTpoeHHas Ha ocHOBe Moayneu cepum [-7000, numeet psn
XapaKTepHbIX 0COOEHHOCTEI:

e [IpocToTa mOCTpoeHUs cUCTeMBbl TOJ ympaBiaeHuem host-
KOMITbIOTepa. Moyl 00beUHSAIOTCS B CETh JIIOOON CI0XKHOW TOMOJOTUU
Ha OCHOBE MIMPOKO pacmpocTpaHeHHOro crtanmapra RS-485; Bce monmynu
UCIOJIB3YIOT IS KOMMYHHMKAI[UU MPOCTONW MNPOTOKOI «3aMpOC/OTBETY,
UHULMHUPYEMBII host-KOMIIBIOTEPOM.

e BCTpOEHHBIN «HUHTEIEKT». MOaynn conepx aT OJHOKPHUCTAIbHBIN
MUKPOKOHTPOJJIEP, KOTOPBIM 00ecrnednBalOT HACTPOWKY Ha TpeOyemblid
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peXuM padoThl, MPUBEJECHUE CUTHANIA K TpeOyeMoMy BHUAY, MOHUTOPHUHT
CHUCTEMBI, BbIJjauy aBapUWHBIX CUTHAJIIOB, COXPAHHOCTh BaXXHEWIIUX Mapa-
METPOB HaCTPOEK.

_________________________________________________
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Puc. 5. Ctpykrypa pacnpeneneHHoi cuctemMbl Ha 0aze RS-485

e ['uOkocTth HacTpoliku. KoHburypauus u kaauOpoBKa MoOJyJieH
OCYULIECTBIsSIETCA MporpaMMHoO ¢ host-komnbiotepa. [lapameTpsl kKoHpUTY-
paluu, Takue Kak ajgpec, CKOpOCTh OOMEHa IO MOCJIeJ0BaTEIbHOMY KaHa-
Jy CBSI3U, HAJIMYUE MPOBEPKU KOHTPOJIBHOW CYMMBI, KOMaHJIbl, JHANa30H
W3MEHEHUS BXOJHBIX U BBIXOJHBIX CUTHAJIOB U UX PA3MEPHOCTh, BUJ MPE-
CTaBJICHUS W3MEPEHHBIX 3HAUYEHUW M HEKOTOpPHIE JPYTrue mapameTphbl CO-
XPaHSIOTCSA BO BCTPOCHHOM 3JIEKTPUUYECKHU nepenporpammupyemom [13VY.

e [Ipu nHanuuuu B cetu moxaynsa IIJIK I-7188 cucrema moxer pabdo-
TaTh 0€3 BHelHero host-kommnbroTepa.

B Moaynsax cepun [-7000 peann3oBaH MIMPOKUM AUANA30H CKOPOCTEM
nepeaadu AaHHbIX 1Mo ceTu RS-485 — ot 1200 mo 115200 6o0xa. Ilpu stom
MOJYJIM, TOJKJIIYEHHBbIE K OJHOMY IOCJeA0BaTeIbHOMY MOpTy host-
KOMIIbIOTEpPA, HEO0SA3aTEABbHO JAOJIKHBI pabOTaTh HA OJTHOM U TOM K€ CKO-
poctu. Monynu kouBepTopoB uHTepdeiicoB RS-232/RS-485, USB/RS-485,
a Taxxe monynu moBtroputenei (I-7510) umeroT GyHKIIMIO cCaMOHACTPOU-
KU, MPU pealu3aluu KOTOPOW aBTOMATUUECKH OIPEJEIAI0TCS HalpaBlie-
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HUE Tepelayu TaHHBIX, CKOPOCTh nepenayu u ¢popmart nocsuiku. [loaTomy
CKOPOCTh OOMEHA MOXET SBIAATHCA CPEACTBOM UACHTU(DUKALIUUA MOIYJIS.

Bce monynu cepuu [-7000 umeror ctopoxeBoit talimep (WatchDog).
Ctopo’KeBOil TailMep OCYIIECTBISIET KOHTPOJIb BpEMEHU pabOThl KaK TJiaB-
Horo [IK, tak u monynsa. Eciu mo MCTeYyeHHU 3alaHHOTO MHTEpBajia Bpe-
MEHH, Ha KOTOPBII HACTPOEH CTOPOKEBOMU TailMep, HEe ObIIIO OOpalieHul K
MOJYJIIO, TO JledaeTcsi BbIBOJ 00 oTkaze host-koMmbproTepa uiad oOpbIBE
KOMMYHHUKAlIMOHHBIX JTHUHUN. B mogo0HON cuTyanuu BCe BBIXOAbI MOIYJIS
MEePEeBOASITCS B 3apaHee NPeayCTaHOBIECHHBIE JJIsl 3TOTO Clydasi COCTOSHHUS.
[To3TOMy Tpu BO3HHMKHOBEHHHM HEIITATHOM CHUTyallMd HMEETCS BO3MOXK-
HOCTh YJAEpKUBATh MapaMETPhl TEXHOJOTMYECKOrO MpOLEcca B MpeEleaax
HOPMBI JI0 YCTPAHEHUS] HEUCIPABHOCTU. DTO OJHA U3 BaXXKHEUIIUX OCOOEH-
HOCTEM JAaHHOW CEpPHHU, KOTOpAs 3HAYUTEIBHO YBEIMYHUBACT MOKA3aTENb
HaJIe)KHOCTU U pabOTOCTIOCOOHOCTU BCEM CUCTEMBI B I[EJIOM.

[ToBBINIEHUIO )KUBYUYECTU CUCTEMBI YIIPABICHUS CIIOCOOCTBYET TaKXKe
BO3MOXHOCTh «TOopsAYei» 3aMeHbl JIIOOOTO MOIYJs B J0OOW TOUKE CETHU
0€e3 BBIKJIIOYECHHSI MUTaHUS. [[aHHOE CBONCTBO CYIIECTBEHHO YBEJIUYUBAECT
PEMOHTONIPUTOTHOCTh BCEM CUCTEMBI 0€3 OCTAHOBKU TEXHOJIOTHMYECKOTO
npouecca U MPEIOCTABIAET BO3MOXKHOCTh NaJbHEHIIEN €€ MOJAECpPHHU3ALUU
v pacmupeHus [3].

B 3aBUCHMOCTH OT CIIOKHOCTH pEIIaeMbIX 3aJla4 U XapaKTEepUCTUK
00BbEeKTa aBTOMATHU3AIIMHU TOMOJIOTHA CETH MOXET OBbITh pa3iuuHa. B mpo-
CTEHIIEM ClIy4ae 3TO MOXKET ObITh IIMHA. B 0oJiee CI0XHOM — 3B€3/1a UIH
MHOTOsIpyCcHas 3Be3/1a («JAEepEBO»).

B kaudectBe rnaBHoro (host) koMmbprOTEpa MOXKET HCIOJB30BATHCS
OBM, BrinosiHEHHAs: B 0()MCHOM WM MPOMBIIIIEHHOM UCTOJHECHUM.

Haunbonee nmpeAnoyTUTENIbHBIM sBJsieTCs CBsI3b yepe3 USB, T.k. 3TOT
uHTepdeiic obnagaeT JIydIIUMU CKOPOCTHBIMU M (DYHKUHMOHAJIbHBIMHM Xa-
pakTepuctukamu. Kpome toro, B HekoTopbix 9BM RS-232 moxeT BooOI1IE
OTCYTCTBOBATh.

IIpyn Hanmnuyuum Heckonbkux noptoB USB u RS-232 Bo3moxkHa opra-
HHU3AIUs TOMOJIOTUM THUIA «3B€37a», OCOOCHHOCTHIO KOTOPOW SIBISIETCS
OoJbIIast HaJEKHOCT.

JInuHa JNUHUN CBA3UM W KOJHYECTBO MNPUCOECAUHSIEMBIX YCTPOMCTB
OTIPEJIENSAETCS MOIIHOCThIO KOHBEpPTEPAa U OCOOEHHOCTSIMU MPOTOKOJA 00-
MEHa.

VYBenuyeHue JIUHBI JIUHUN CBSI3U MOXKET OBITh JOCTUTHYTO 34 CUET
NPUMEHEHUS YCUJIUTENEH CUTHAJIOB MarucTpaiu — pernuTepoB.
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B Tex cinyuasx, korja npokiajaka kabened CBA3M 3aTpyJAHEHA WU
PKOHOMHUYECKH HEBBITOJHA (0OJbIINE PACCTOSHHSA), BOZMOXKHO HCIOJb30-
BaHue paauomonemMoB SST-900/SST-2400 u SST-2450 ¢ untepdeiicamu
IEEE-802/11b (Wi-F1) u IEEE — 802.3.

B Hacrosiee BpeMs MPOU3BOIATCS PaAUOMOJIEMbI, paldoTarolyue B 4Ya-
ctoTHbIX auana3zoHax 900 u 2400 MI'u. K ux uucny ornocstcs SST-900/SST-
2400 u SST-2450 RF -87K1, RF -87K2, RF -87K5, RF -87K9, T-316 u npyrue.
Moaynu paguomMoieMOB MO3BOJISIIOT YCTAHABIMBATH CBSI3b HA PACCTOSIHUE JI0 S-
12 xm. Ha ocHOBe MoOjyJiel paauoMOIEMOB MOKHO OpPraHU30BaTh Pa3uyHbIE
TOTIOJIOTHH: OT COEMHEHUMN « TOUKA-TOUYKa» 10 PA3BETBICHHBIX CETEH.

CBs3b ¢ OCHOBHBIMH mNpoMbilieHHbIMU HHTepdeiicamu (CANbus,
Modbus, Profibus, Hart u np.) MmoxeT obecrneunBaThCs ¢ MOMOIIBIO ILIIO-
30B.

HecmoTpsa Ha xopollue METpOJOTHYEeCKHE XapaKTEPUCTUKHU U IIUPO-
Kue (YHKIMOHAIbHBIE BO3MOXHOCTU 00J1acTh MPUMEHEHUSI MOYJeil orpa-
HUYUBAETCS UX HU3KUM ObICTpOJeiicTBUEM (T0J0ca NponycKaHus He 6ojee
15 I'm).

[Ipu ompeneneHHOW KOHPUTYpAllMM aBTOMAaTU3UPOBAHHOW CHUCTEMBI
ucnonb3zoBanue mMoayiei 1-7000 MokeT MpUBECTU K MOBBIIMIEHHBIM amIa-
paTHBIM 3aTparaMm. DTO NPOUCXOJUT NpU PabOTe C OOJBIIMM YUCIOM pa3-
HOPOJHBIX MapaMeTPOB, TaK KaKk B MOAYJAX OTCYTCTBYET MHAUBHUAYyaJIbHAs
HacTpoilka kaHanoB. Bce KkaHanbl MMEIOT TOJBKO OOLIME HACTPOUKH.
Hanmpumep, npu ucnoib30BaHUM MOAYJISL aHAnoroBoro Beoaa [-7018 mng
npeoOpa3zoBaHusl CUTHAJIOB OT TEpMOIap, UMEIOUUX Pa3INYHbIE TPATyUPO-
BOYHBIE XapaKTEPUCTUKHU, TOTPeOyeTCsl CTOIBKO MOJYJIeH, CKOJIbKO TUIIOB
TepMOIlap MCIOJb3YyeTCA. YKa3aHHBIM HEJOCTATOK MOXKET OBbITh YACTUYHO
yCTpaHEH, €CIIM JAWana3oH M3MEHEHHUs BXOJHOIO CHUTHaua JJs BCEX KaHa-
710B onuHakoB. Ho B 3TOM ciiydyae npeoOpa3zoBaHue KojJa B 3HadueHHe (u-
3MYECKOro ImapaMerpa npuuaercs BbIIOJHATHE B [IOBM, He wucnonbiys
GYHKIIUHA MOTYJIS.

2.2. Ucnosib30BaHue MOJYJIel B H3MEPEHUSIX M YIIPaBJIeHUH
TEeXHOJOTHYeCKUMHU NMPOoueccaMu

AHanmu3 TeXHUUYECKUX XapaktepucTtuk moxayieu [-7000 mokaszamn, 4Tto
OHHU TOJIHOCTHIO YJIOBJIETBOPSAIOT TPEOOBAHUAM, MPEAbABISIEMbIM K UHTEJ-
JEKTyaJbHbIM U3MEPUTEIBLHBIM IPE0OPa30BaATEISIM:
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e OCHOBHas nmorpemHocTh He Xyxke 0,1%:;

e HenuHeHHOCTH He 6osee 0,1%;

® BXOJHOE conpoTuBicHUE HE MeHee 10 Mowm;

e TemrepatypHbiid aperd uHyns 0,5 mxB/°C;

e raibBaHu4eckas pas3Bsa3ka — 3000B mocTostHHOTO TOKA.

OOecneyeHre rajbBaHUYECKOW pa3BI3KU ABISETCS BaXXHBIM TPeOO-
BaHUEM IPU MOCTPOCHUU TEPPUTOPHUAIIBHO pacHpeaelIEeHHbIX aBTOMAaTHU3HU-
POBAHHBIX CUCTEM.

Moaynu conepx’aT cpeAacTBa AJs MOJAABIEHUS MOMEX HOPMaJIbHOTO
Busa (no 100 a1b) u cundazueix nomex 50, 60 I'u (mo 150 ab), 3amuTty ot
MEpPEHANPSIKEHUS 110 BXOY.

YacTh MOAYyJIEW COAEPKUT CBETOAMOIHBIE YCTPOWCTBA WHAWKALNHU,
OTpaXxarolue pe3yabTaThl IPeoOpa3oBaHUs.

Moaynu nporpaMMHO YIpaBiIsS€Mble W TO3BOJISIIOT pPEAIM30BBIBATH
ciaenytomue GyHKIHNU:

e BHIOOp AMana3zoHa U3MEpPEHUs AJA aHAJOoro-IHUu@pPOBBIX Mpeodpaso-
BaTeEJICH;

e KaauOpPOBKA;

® [OJy4YE€HHUE PE3yJbTAaTOB MpeoOpa3oBaHus B 16-puyHOM KOJE, MPO-
IIEHTaX OT BHIOPAHHOIO JMamna3oHa, TexHuueckux eaununax (B, A, Om, °C
U T.J.);

® AHAJU3 COCTOSIHUSA MOIYJEH;

® BKJIIOUEHHE JBOWMHOTO CTOPOXKEBOTO TaliMepa;

® IporpaMMHO-yHOpaBiisieMas HAacTpOWKa MOJIYJsi Ha TpeOyeMblil pe-
KUM pabOTHhI;

® 33J]aHUE CKOPOCTH OOMEHA;

® HacTpolka PUIBTPOB;

e o0OecreyeHue JOCTOBEPHOCTU JaHHBIX C MOMOUIbI0 KOHTPOJHHOU
CYMMBbI U KOMaHJ| MOJITBEPKACHUS.

B coctaB cepum [-7000 Bxoaut okono 80-Th Monaynel pa3iMdyHOTO
Ha3zHaueHwus [3, 9].

OOoO61ieHHass CTpYKTypa MOAYJs MpejcTaBieHa Ha puc. 6. SAnpom
monyins aBisiercss OMK, obGecnieunBaromuii ynpaBpjieHue U MEPBUUYHYIO 00-
pabotky BxoaHoil umHpopmanuu. B xauectBe OMK wucnons3yercss KoH-
tposiep bupmbl Atmel AT89S52 ¢ cucremoit komana 8051. CBsa3p ¢ RS-
485 BeITIONHIETCS TTOCPEACTBOM NpeodpasoBatens unrepdeiica (I1IN), moxa-
k1r04eHHOTO K TOpTy UART 0IHOKpUCTAaNTBbHOTO MUKPOKOHTPOJIIEPA.
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Puc. 6. O6061meHHas cTpykTypa Mmoayis cepuu 1-7000

KoHndurypannonnsie mnapaMeTpbl XpaHSITCA B JJICKTPUYECKU TIPO-
rpammupyemom I13Y (OIIII3Y). Otu mapamerpbl MOTYT H3MEHSITHCS B
npoiecce padboTsl Moayneid. OqHAKO HEOOXOIUMO YUYUTHIBATh, YTO YHCIO
IIUKJIOB Tepe3anucu orpannueHo (He 6osiee 100000). OcHOBHBIE MapaMeT-
pbl (ckopocTh oOMeHa, aapec, KOHUrypamnus, uMsa MOAYJsd) MOTYT HU3Me-
HATHCA B IIpoiiecce padoThl, 0€3 yaajleHus MOAYJIS U3 CUCTEMBI.

[TapameTpsl, ycTaHABIMBAEMBIE HA CTAJIMH U3TOTOBIICHHUS] MOJIYJIEH, MOTYT
ObITh MPOYUTAHBI U U3MEHEHBI, Ucnob3yst Bxoa INIT u TecToByro mporpamMmmy
test.exe, onucanue KoTopo mpuBeaeHo B aokymeHTe NAP7000S, nmocrapise-
moMm ¢upmoit ICP DAS.

B pexxume «INIT» monyns umeet pukcrupoBaHHbIE HacTpouku: agpec=00,
cKkopocTh nepexauyn=9600 6ur/c, KOHTPOJIb CYMMBbI HE IPOU3BOJAUTCS.

Jlnst mepeBosia Mojtyist B pexuM «INIT» HeoOX0IMMO BBIMOJHUTH CIIETY-
11011 (STCK

e BRIKIIOYNTH MUTAHUE MOJTYJIS.

e CoennHuTh Mexay co00i KOHTAKTHI «INIT*» u « GND».

e BxirounTh NUTAaHUE.

e [lepenats komauay $002(cr) co ckopocthio 9600 6uT/C 17151 TOTO, YTOOBI
CUMTATh CBeJICHUS 0 KoHuUryparuu, xpadsumecs B I3V nannoro moayJs.

e lcnonp30BaTh METOIMKY, U3JI0KEHHYIO B [9].

[TepeBon B pexxum INIT tpeOyeTrcs u 111 M3BMEHEHUsI TTapaMeTPOB CKOPOCTH 00-
MEHa U (OPMUPOBAHUS KOHTPOJIHHON CyMMBI.
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["anbBaHuYecKkasi pa3Bsizka oOecreurnBaeTcsi OJIOKaMU ONTPOHHOU H30JISI-
uuu (BON) na ypoBHe pynkumonanbHoro Osoka (db) u TpanchopmaropHoro
osioka u3omsiuuu (b)) Ha ypoBHE HanpsiKEHUS TUTAHUS.

Bxonnoe nampsbkenne U =+10 ... +30B npeoOpasyercss B Tpedyemoe
3HAY€HUE BHYTPEHHETO MUTAHUS MOJYJIsl, KOTOPOE OMpPEAESeTCS 0COOCHHOCTS-
MU PyHKIHMOHAIBHOTO Os10Ka (DB).

OOmuM 11 BCeX MOJYJIEH SIBIIETCS HAJIMUME CTOPOXKEBOrO TalMepa U
peructpa craryca (COCTOSHHUS).

OYHKIIMU CTOPOXKEBOTI'O TaliMepa BBIMOJIHIIOTCS COBMECTHO I1aBHbIM [IK
Y MOJYJIEM.

CroposxeBoil TaliMep MOAYJSl TPEACTABISIET COOOM ammapaTHO pean3o-
BaHHYIO CXeMy cOpoca, KOHTPOJMPYIOILYI0 ero padodee cocrosinue. [lpu skc-
IJIyaTaud MOZYJISI TOJI BO3JEHCTBHEM BHEIIHHUX IOMEX MOMKET MPOU30UTH
HapylieHue padorocrnocodHocTu. CTOPOXKEBOM TailMep MO3BOJISIET MCKIIOYUTH
no00HbIe cuTyaluu. B ciydae «3aBUcaHus» MOJYJIsl aBTOMAaTUYECKH BBITIOJTHS-
€TCsl TOBTOPHBIN COPOC MUKPOKOHTPOJLIIEPA.

CropoxeBoii Taitmep riaaBHoro IIK npexacrasiser co0oit mporpamMmHO
peann30BaHHy0 (DYHKIMIO, IPEIHA3HAYECHHYIO I KOHTPOJIs pabovero cocTos-
Hug [IK u xanana cBszu. 11K nepuonnuecku noceuiaer komanay (~**). Eciu B
TE€YEHHE 33]JTaHHOT0 BPEMEHHOI'O MHTEPBAJIA, HA KOTOPBIM HACTPOEH CTOPOKEBOU
TalMep, MOAYJIb HE MOJYYMJ 3Ty KOMAH/y - BCE BBIXOJIbI MOJIYJISl IPUBOASTCS B
COCTOSIHME, COOTBETCTBYIOIEE MPEIBAPUTEIBLHO 33aIaHHOMY «0€30TTaCHOMY»
3HaueHuto (Safe Value). [Ipu aTom ycranaBnuBaeTcs ¢iar cpabaThbIBaHHUS CTO-
poskeBoro Tarmepa rinaBHoro [1K, a komanaa n3MeHeHUs 3HAYEHU Ha BBIXOJ1aX
MOyJist OyJIeT MpourHopupoBaHa. CBETOIMOHBIN UHIUKATOP MOAYJII HAUMHAET
MuUraTh (C 4acToToM mpuMepHO 1 pa3 B CEKyH]y), a MOJb30BaTENb JAOKEH TO-
JaTh KOMaHAy Ha MPUBEJACHUE MOAYJIA B UCXOJHOE COCTOSIHUE JIJII TOTO, YTOObI
BEPHYTbH €T0 B HOPMAJIbHBINA PEKUM PaOOTHI.

@dar nepenosHeHus: CTOPOKEBOro Taitmepa (GUKCUPYETCsl B PETUCTPE CTa-
Tyca MOJYJISl U MOXKET OBITh MPOYUTAH MPOTPaMMHO KoMaHA0M «~AA0». B aToM
K€ PETUCTPE OTPAXKAETCSI COCTOSIHUE TaMepa - BKIIIOUEH/BBIKIIIOYEH. Y IIpaBJie-
HUE CTOPOKEBBIM TaliMepoM 00ecTeunBaeTCsi KOMaHaMH, TIPEICTABICHHBIMU B
npuiioxenuu [16.

[Ipu BbIMOSHEHUM omepaluii cOpoca MpU BKIOUYEHUHM MUTAHUS WIH CTOPO-
YKEBBIM TaMEPOM MOJAYJIA BCE BBIXOJIBI MOJYJISI IPUBOJSTCS B COCTOSIHUE, COOT-
BETCTBYIOIIee 3HaUeHUIO BkItoueHus: nutanust (PowerOn Value). Ilocne 3Toro
MOZYJIb TOTOB BOCHPHUHATh KOMaHAy Ha U3MEHEHUE COCTOSIHUS BBIXOJOB IJIaB-
Horo I1K.
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@b orpaxaeT mpoOJIEMHYIO OPUEHTALIUIO KAKIOTO MOJIYJISI, U €r0 0COOeH-
HOCTH OyJyT pacCMOTpPEHBI Jajee.

OcHOBHBIE HACTPOUWKK Ha TpeOyemblid pexuM padoThl @b BBIMOIHSIOTCS
MPOTPAMMHO, XOTS HEKOTOpbIE ()YHKIIMM MOTYT YCTAHABJIMBATHCS C MOMOIIBIO
nepeMbIYEK WK MEpEKIIroYaTesneit (jumpers).

[IpuBenenusie cTpykTyphl (puc. 6, 7, 9, 10, 13) oTpaxkaroT JOrMYECKYIO
CTPYKTYPY, @ He (PU3HUECKYI0, O KOTOPOH MOMXHO JOTaJIbIBATHCSI.

[Ipu npoBeaeHUN 1a0OPATOPHBIX PA0OT MCMIOIB3YIOTCS MOAYJIA aHAIOTO-
Boro BBojga I-7018P, 1-7033, amamoroBoro BwBoga I-7021, cyerunka-
gactoTomepa [-7080, nuckperHoro BBoja-BeiBoAa [-7044, nmpeobpazoBaTeu NH-
tepdeiicoB [-7520 u [-7561 ,onrcanne KOTOPHIX MPHUBEICHO Jajee.

2.2.1. Moayasb ananorosoro ssoaa I-7018P

Moaynp mpeaHa3HadeH A8 MHOTOKAaHAJILHOTO Hu3MepeHus audde-
PEHIIMAJIBHOTO YW MOTEHIIMAJIBbHOTO HANPS)KEHUsI, TOKOB, CUTHAJIOB TE€PMO-
nap pas3JMYHbIX IpagyupoBOK.

OCHOBHBIE TEXHUUYECKHUE XAPAKTEPUCTUKH:

e KonnuecTBO BXOJHBIX KaHaIoOB - 8 auddepeHumanbHbIx, IU00 6
nuddepeHnanbHBIX U JBa ¢ OOIIMM MPOBOJAOM (BBIOMpAETCS MyTEM ycCTa-
HOBKH MEPEMBIUEK).

e Tun Bxoaa — HanpsikeHue =15mB, £50MmB, £100mB, £500mB, £1B,
+2,5B, Tok £20MA (c BHemHUM pe3uctopom 125 Om, nogkIOYaeMbIM Ma-
panienbHO BXOAY BhIOpaHHOTO kaHana); tepmonaps: J, K, T, E, R, S, B,
N, C, L, M.

e Yacrora nuckperusanuu — 10 BBIOOPOK B CEKYHY JJIs 8 KaHAJIOB.

e [losmoca nponyckanus — 15,7 I'm.

e OcHoBHas norpemHocTs - £0,1%.

o Jlpeiid nynsa 0,5 mxB/°C.

e Jlpeiid ayscTBuTEnsHOCTH 25-107°/°C.

e Ocnabnenue cundazunoit nomexu (50/60 I'm) — 150 nb.

e Ocnabnenue moMmexu HopMmaiabpHoro Bujaa (50/60I'm)-100 nb.

e Bxomaon nmnenanc — 20 MOwm.

e 3amuTa OT NepeHanps)KeHus no sxony +35B.

e Paspsaska — 3000B nmocTosSHHOTO TOKA.

e Bxonnoe Hanpsbkenune nutanus +10 + +30 B.

e [lorpebnsiemas monHOCTh 1 BT.

Moaynp peanuszyeT GyHKIIUU:
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o [[UKIMYECKUM UK BHIOOPOYHBIN OMPOC KaHAJOB.

e KanubOpoBka Hynsa u auana3oHa. KaauOpoBka BBINOJHSIETCS MOJ-
KJIIOYEHUEM STAJIOHHBIX CUTHAJIOB K KaHaJy 0.

e IlogaBnenne momexu oomero Buaa 50 unu 60 I'm. YcranaBiauBaeT-
Csl MPOTPAMMHO.

e [IporpamMHBbIii BbIOOp AUana3oHa W TUMA NpeoOpa3zyeMoro CHr-
HaJja.

e KoHTPOJb pabOTOCTIOCOOHOCTH CHUCTEMBI C TIOMOIILIO CTOPOKEBOTO
TaimMepa.

e lI3MepeHune TeMIlepaTypbl C MOMOIIBIO TEpMoOmap ¢ aBTOMaTH4Ye-
CKOM KOPPEKLIUEN TEMIIEPATYPHI XOJIOJHOTO CIasl.

e lI3MepeHue TeMmmeparypbl Cpejbl, B KOTOPOH HAXOJIUTCS MOJYJb.
3HaueHUE JaT4YMKa TeMmmepaTypbl MOXET HCIIOJIb30BaThCS B adropuTMax
KOPPEKIUU TeMIEePaTypHOUN MOTPEIIHOCTH.

e [IpeoOpazoBaHre BXOJHBIX CHTHAJOB B TEXHUYECKHUE €IUHUIIBI
(MA, mB, B, °C), npo1ieHTBl OT MOJHOTO AHana3oHa, JTOMOJHUTEIbHBIN 16-
PUYHBIA KOJ.

I
g
:

|
| I Uin7 -
| .
|
|
|
|
| |
I AT » H I
| |
< k DI
BAC | n | oo
1

Puc. 7. ®yHKUMOHAJIBHBIN OJOK MOy aHAJIOTOBOr0 BBOJA

CtpykTypa pyHKIMOHANbHOTO OJI0OKA MpeJICTaBlIeHA HA puUc. 7,
rae  AIII — 24-pa3psaHblii curma-JeibTa aHajaoroBo-nudpoBoi npeodpa-
3oBatenb AD7712AR;

AM — aHaJIIOTOBBIN MYJIBTUILIEKCOD;

AT — matyuk temMneparypsl;

BJ1C — 610k auckpeTtHsix curdaioB (B [-7018-oTcyTcTBYyeT);

H — vopmanu3sarop.
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IIpu pabote ¢ 8 nuddepeHnnanbHBIMU KaHaJlaMU IMOJKJIIOUYEHHUE K
BX0JlaM 0COOeHHOCTeld He ummeeT. Cxema MOAKIIOYEHHUS MOTEHIIMAIbHBIX
CUTHAJIOB JJIs pexuMa paboThl 6 nuddepeHnantbHbIX U 2 MOTEHIIUATbHBIX
KaHaJIOB IMOKa3aHa Ha puc. 8.

Ume +

Unne -

U7+

Puc. 8. [loagknroueHne MOTEHIINAIBHBIX CUTHAJIOB

Tabnuua 2
Tune!l BXOJa 11 KaTHOPOBKH MOTYJICH

Konx tuna Bxona 00 01 02 03 04| 05 06

MuHUManpHOE 3HAUEHNE
BXOJHOT'O CUTHaJIa

OmMmMB| 0 MB 0 mB OmMB [OB| 0B | 0 MA

MakcumanbpHOe 3HaueHue | +15 | +50 +500 |[+1(+2,5] +20

+100 mB

BXOJHOT'O CUTHAaJIa MB MB MB B B MA

JInst kamuOpoOBKY MOJTYJIsl HEOOXOIUMO:

MPOrpPETh MOAYJIb B TeueHue 30 MUHYT;
YCTAHOBUTH KOJ Tuna Bxoja (tadiu. 2). [Ipu BeIMOJHEHUU KaTuOpPOBKU

ToKOoBOT0 BXxojaa (tum 06) K BXOQy MOy HEOOXOAMMO MOAKIIOYNTh BHEITHUAN
IYHTHPYIOUTUN PE3UCTOp conpoTuBieHHEM 125 OM ¢ qOMyCTHUMBIM OTKJIOHCHH-
eM oT HomuHana He 6oiee 0,1%;

TOKa;

pa3penuTh BhINOIHEHUE KaauopoBku (~AAEV);

N0/IaTh HAa BXO/JI HAMPsKEHUE KATMOPOBKU HYJIS (3a3€MIIUTh BXO/);
BBITIOJTHATH KOMaHTy KanuOpoBku HyJs ($AAL);

Ha BX0J KaHaya (0 MOJKIIOYUTh NCTOYHUK 3TAIOHHOTO HAMPSHKEHUS WITH

YCTAHOBHUTH MaKCUMAaJIbHOE 3HAUYCHHE BXOJHOTO CUTHAJIA;
BBHITIOJIHATH KOMaHIy KamnOpoBkH auama3oHa ($AA0);
poIeypy KaTMOPOBKHY MOBTOPUTH 3 pasa.

HoBble 3HaueHHs KaauOpPOBOYHBIX KOA(D(PUIIMEHTOB OyAyT 3amucaHbl B
SIII3Y (EEPROM).

Oco0EHHOCTBIO H3MEPEHHUS CUTHAJIIOB TepMOIap SBISIETCS aBTOMATH-
yecKkash KoMmeHcanus Temneparypsl xonogHoro cmnas (TXC). Anroputm
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aBTOKOppeKIuM BkItouaeT: usmepenue TXC, npeobpa3zoBaHue Temiepary-
pbl B DKBUBAJCHTHOE HaMpsKEHUE, UCIOJIb3ys IPalyupPOBOUYHYIO XapaKTe-
PUCTHKY TepMoOMaphbl, ajlredpandyeckoe CyMMHUpPOBaHHE 3HAUYCHHUU Hamps-
XKEHUS TOpSAYEro M XOJIOAHOrO cmas, HnpeoOpa3oBaHUE IMOJYYEHHOTO
HANpSKEHUsSI B TEMIIEPATypy Ha OCHOBAHUM TOW k€ T'paJlyMpOBOYHOU Xa-
PAKTEPUCTHUKHU.

ba3zoevie nacmpoiitku moodyasa: aapec yka3zaH Ha KOpIyce MOAYJIS,
TUIl aHAJOroBOro Beixona - 05 (nmmamazon +2,5 B), ckopocTh mepenadu
9600 6uT/C, KOHTPOJIbHA CyMMa BBIKJIIOUEHA, PEKEKTOPHBIM (UIBTP Ha
yactoTe 601, popmaT naHHBIX — TEXHUYECKHE €NUHULBI, 6 nuddepeHun-
aJbHBIX KaHAJOB M 2 KaHajla NOTEHIIMAIbHBIE.

2.2.2. MoayJab aHaJoroBoro Bbisoaa 1-7021

Moaynb aHaJlOTOBOTO BBIBOJA MpeoOpazyeT uudpoBOd KOJ B YPOBHHU
HanpsDKEHUsT uid Toka. OH UCHOJIB3YyeTCs JJIsl yIpaBiI€HUS UCIOJHUTEb-
HBIMU YyCTpoiicTBaMH, (GOPMUPOBAHUS MPOTPAMMHO-YIPABISEMBIX HCTOY-
HUKOB HANpSIKEHUS UM TOKa: reHeparopa 3ajaHHoW Gopmbl, mpeobOpaso-
BaTeJsl HampsH>KEHUs B HOPMUPOBAHHBIM TOKOBBIM CUTHal, HCTOYHHUKA
OMIOPHOTO HAMPSKEHUS C PETYJIUPYEMOUN aMILIUTYA0U U T.J.

OcCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU:

e KonnuyecTBO BBIXOJHBIX KaHAJIOB — 1.

e Tun Brixona — Tok B nuanazoHax (0 - 20) MA, (4 - 20) MA, Hanps-
xenue (0 - +10) B.

e PazpsaaHocTs nudpoaHagIoroBoro npeodpazopareis-16 Our.

e OcHoBHas norpemHocTs £0,02%.

e Paspemaromas cnocoonocts £0,002%.

e [lorpemunocTh 3x0cunuThIBaHus 1%.

o Jlpeiid Hynsa: BeixonHoe HamnpspkeHue =10 MmxB/°C, BBIXOTHON TOK
+0,2 MxA/°C.

e TemmneparypHslii K03 uuuent ayscTBuTensroct: +5-107°/°C.

e [IporpamMupyemMasi CKOPOCTbh M3MEHEHUS BXOJHOTO CHUTHajua: 1O
Toky — (0,125 - 1024) mA/cek; no nanpsikenuto — (0,0625 - 512)B/cek.

e Harpy3ouHas cnocoOHOCTb (MOTeHIMaIbHbBIN Bhixod) - 10 MA.

e ComnpoTHuBIIEeHHE HATPY3KHU (TOKOBBIA BBIXOJ): IPU BHYTPEHHEM HC-
TouyHuke nutanusg — 500 OM; mpu BHEIIHEM HUCTOYHUKE NMUTaHusA 24 B —
1050 Owm.

e ['anmpBanuueckas pas3psaska: 3000 B nocTossHHOTrO TOKA.

e Hanpsokenue nutanus (+10 +~+30) B, moTpedasemass MOIIHOCTh -
1,8 Br.

Monyns peanusyer ciaeayromue QyHKIUU:

e BriOop THUMa BBIXOJHOTO CUTHAJIA U €r0 JAuana3oH.
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e KanuOpoBKa BRIOPAHHOIO Juara3oHa.

e 3ajaHNe CKOPOCTHM HM3MEHEHHUS CHTHajlla Ha BbIXoJe. Bo MHoOrux
TEXHOJIOTUYECKUX CHUCTEeMaX OBICTPOE H3MEHEHHUE BBIXOJHOTO CHTHajla
MOET MPUBECTH K HAPYIIEHUIO Tpollecca peryiaupoBanus. [loatomy 0o-
Jee IeJIecCOO0pa3HO KOHTPOJIUPYEMOE HM3MEHEHHUE BBIXOJHOTO CHUTHAala
[HAIIL

e 3aJaHKe 3HAYEHUS BBIXOJHOTO CUTHAJIA.

® DXOKOHTPOJIb JOPMUPYEMOTO CUTHANA U YTEHHUE MOCIEeIHEro Koja,
NepeaHHOTO Ha aHaJOTOBBIM BBIXOJ. DTH (YHKIHMHU HMCIOJB3YIOTCS IS
KOHTPOJISI YCTAaHOBJICHHOTO 3HAUYEHUS BBIXOJHOrO curHana. Eciu ycraHos-
JIEHHOE M M3MEPEHHOE 3HAYEHUS BBIXOJHOTO CUTHAJIa CyIECTBEHHO OTJH-
YarTCs, TO 3TO MOXKET CIYKUTh NPU3HAKOM HENMPABUIBHOTO MOJIKIIOUYEHUS
MPOBOJOB WJIM HEAOMYCTUMON HATPY3KH.

CtpykTypa pyHKIIMOHAIBbHOTO OJI0Ka MpUBEAEHA Ha pucC. 9,
rae I[AII — nudgpo-ananoroBsiii mpeoOpa3oBaTEb;

[TH — moBTOpUTENb HaNIpsIKEHUS (BBIXOJHOU Oydep);

IITH — npeobpazoBaTenb «HAMPSIKEHUE — TOKY;

AIIIl — 8-pa3psaHbplii aHAIOTOBO-IIM(PPOBON MpeoOpa3oBaTesb, OCY-
HIECTBISAIOMINN KOHTPOJIb HanpsikeHus Ha Boixoae LIAIl (3X0KOHTpOb).

+ Vour

- Vour

Ext PWR

+ 1 our

|

|

t

|

|

|

|

|

+ Ua®O\° I
A | | @ @ ————=%— - |
|

|

|

|

[l

|

|

[l

-Tour

Puc. 9. ®yHkuuoHanbHBIN 670K MOYJIS aHAJIOTOBOTO BHIBOJIA

[Tutanue BrixogHOro tpanzuctopa [IHT moxeT ObITh Kak BHYTpPEH-
HuM +UBH., Tak 1 BHemIHUM Ext PWR.

AHaNOTOBBIA BBIXOJI MOKET HAXOJAUTHCSA B OJJHOM U3 TPEX COCTOSHUM:

e be3zonacHoe 3HaueHUE, B KOTOPOE OH MEPEBOIUTCS B ciyyae cpaba-
TBIBAHUS CTOPOXKEBOTO TanMmepa. ODTO 3HAYCHHE YCTAHABIMBACTCS IPHU
VHULMAJIU3ALU MOYJIS.

e 3HAYCHUE NPU BKIIOYCHUU NUTAHUS. JTO 3HAYECHUE YCTAHABJIMBA-
€TCSl aHAJOTMYHO MpeAbIAyIlIeMy, eciau (uar CTOpOXKEBOro TailMepa He
YCTAHOBJIEH Y NPOU3O0LLIO BKJIIOYEHUE NMUTAHUS WA NEPEUHULIAATN3 AU
MOy JIS.
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e 3HaueHUe, 3aJ]aBaeMO€ KOMaHJI0i BBIBO/IA.

JInst kamuOpoOBKU MOJTYJIsl HEOOXOIUMO:

® IIPOrpeTh MOAYJb B TeueHue 30 MUHYT;

® YCTAaHOBUTH KOJ TUNA BbIxoja (cM. npuinioxkerue I1.3). [Ins BeinmoaHeHus
KaMOpoBKU TOKOBOTO Bbixoja (Tum 30, 31) He0OX0IMMO MOAKIIOYUTH K BBIXOTY
MOYJIsI amrnepMeTp (Co IIKaaoi, MO3BOJAIONIENH M3MEPATh MA), a s Kaauo-
POBKHM BBIX0Ja MO HANpsHKEHUO (TUIM 32) — BOJIBTMET;

® YCTAaHOBUTH Ha BBIXOJI€ 3HAYEHHE, COOTBETCTBYIOIIEE TPpeOyeMoMy 3Ha-
YEHUIO BBIXO/IHOTO CUTHANA;

® U3MEPUTEIBHBIM MPUOOPOM MPOBEPUTH BHIXOJHOW YpPOBEHb U C MOMO-
IIbI0 KOMaHbI MOACTpoiku mpu kaimOpoBke ($AA3VYV) ycraHoButh TpeOye-
MO€ 3HAUYCHUE;

® BBINOJHUTH KOMaHly KaJUOPOBKM COOTBETCTBYIOIIETO YPOBHS : 4 MA -
$AAQ, 20 MA - SAAT, 10 B - SAAT.

ba3zosvie nacmpoitku mooyasa: aapec MOIyJs yKa3zaH Ha KopIlyce,
nuamna3od BeixogaHoro curHana (0+10) B, ckopocth nepegauun 9600 6ut/c,
KOHTpPOJIbHAA CyMMa 3amnpelieHa, MTHOBEHHOE U3MEHEHHUE BBIXOJHOTO 3HA-
yeHusi, GpopMaT JaHHBIX — TEXHUYECKUE EJUHUIIbI, TUTAHUE BBIXOJHOTO
Kackajia — OT BHYTPEHHET0 UCTOYHUKA.

2.2.3. MoayJib aHAJOTOBOT0 BBO/IA MAPAMETPOB PE3UCTOPHBIX
natuyukoB I-7033

Monynes npeanazHadeH JJisi mpeoOpa3oBaHUs B KOJ OMHUYECKOIO CO-
NPOTUBJIEHUS, TJIATUHOBBIX M HUKEJIEBBIX TEPMOCONPOTHUBICHUN OTpee-
JIEHHBIX TPaJyUPOBOK.

OnHaKO OH MOXET MCIOJIb30BAaThCA U JUISL IPYTUX TUIOB TEPMOPE3U-
ctopoB. Ilpu »ToM HeoOXOIMMO BBIOpPAaTh ONpPEAEICHHBIN Auana3oH,
HACTPOUTh MOJAYJb Ha MOJy4YyeHHE pe3yibTraTta B OM, a 3aTeM, 3Has rpany-
MPOBOYHYIO XapaKTEPUCTHUKY, molyduTh B [I9BM pesynbrar mzmepenus
B °C.

OnHako clieqyeT yuuThIBaTh, UTO AHana3zoH u3mepeHus B OM cooT-
BETCTBYET JMAMa30HY MU3MEHEHUS OMHUUYECKHX COMPOTUBICHUN OCHOBHBIX
IrpaiyupoBOK TEpMOpe3UcTopoB. Hampumep, eciau auana3oH H3MEHEHUS
conpoTuBieHus natuvka cocrapisetr (70-200 Om), To ciaenyer BbIOpaTh
KoJl Tuma Bxojaa 28 (cM. npunoxenue I1.5).
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OcCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU:

e KoiuuecTBO BXOJHBIX KaHAIOB — 3.

e Crnioco® MOAKIIOYEHUSI TEPMOMETpa CONMPOTUBIICHUS: 2-, 3-, 4-POBO/I-
HOE MOJIKJIIOYECHHE.

e Tun noakmtouaemoro tepmomerpa conporusienus: Pt100 a = 0,00385;
Pt100 « =0,003916; Pt1000 ¢ =0,00385; Ni 120 « =0,00672.

e Yactora quckpetusaruu - 15 (12,5) BEIOOPOK/C MpH 4aCTOTE PEKEKTOP-
Horo ¢uibTpa 60 (50) ['m.

e [losioca nponyckanus: 15,7 I'.

e OcHoBHas norpemHocTs: £0,1%.

o Jlpeiid nyns: 0,5 mxB/°C.

o Jlpeiid nuanazona: 1MxB/°C.

e Ocnabnenue cuHaznou nmomexu (50/601'1r): 150 nb.

e Ocnabnenue nomexu HopMmaiabHOTO BUAa (50/60I1): 1001b.

e ['anpBaHnueckas pas3ssska: 3000 B mocTossHHOTO TOKa.

e Hanpsbxkenue nuranus: +10 + +30B.

e [lorpebasemas momiHOCTh 1,0 BT.

Menbiryto ocHoBHYr mnorpemHocth (0,05%) obOecreunBaeT MOJYJb
[-7013, ogHako €ro OCHOBHBIMHU HEAOCTATKAMHU SBJISIOTCS MEHbINAs IOJ0ca
nponyckanus (5,24 ') 1 0UH KaHaJ TpeoOpa3oBaHUsI.

Moaynu [-7033 u 1-7013 peanusywot cienyromiue GyHKIIUU:

e BriOop Tuma BXOJAHOTO CUTHAJIA U €T0 JIMana3oHa.

e KanubOpoBka HyJIs U Mamna3oHa.

e [lomaBnenue momexu ob6miero suma 50 viu 60 1.

e IIpeoOpa3zoBaHue BXOJHOTO CUTHANAa B TeXxHUYeckue equHuisl (°C,
OMm), IPOLEHT OT MOJIHOTO JMana3oHa, JOMOJHUTEIbHBIA 16-pUYHBINA KO.

e KoHTpoap pabOTOCHIOCOOHOCTH MOJYJISI 3a CUET HCIOJb30BAHUSA
JTBOMHOTO CTOPOKEBOTO TAMMEPA U KOHTPOJIbHOU CyMMBI.

CtpykTypa pyHKIMOHaJIBHOTO OJIoOKa mpenacrtaBieHa Ha puc. 10, rae
+lexec, -Iexec — 3 WcTOUHMKA TOKa, 00ECIICUNBAIOIINX NUTAHUE JAaTYUKA U
CMEIIeHNE BXOJHOTO HANPSIKECHUS;

AIIIl — 24-pa3psaaHblii curMa-aenbTa aHAJIOTOBBIN ITpeoOpa3oBaTelb;

AM — aHaJIIOTOBBIN MYJIBTUILIEKCOD;

AGND — ananorosas 3emis;

+Sence, -Sense — 3 nmapsl guddpepennuanbHex Bxoa08 AIIIL.
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Puc. 10. ®yHkunoHanbHbIN OJIOK MOJYJISI aHAJIOTOBOTO BBOJA TapaMETPOB
pe3UCTOpHBIX naTuyukoB [-7033

[Ipunnun npeoOpa3oBaHUs CONPOTUBICHUS COCTOUT B HM3MEPEHHUU
MaJICHUS HANPSKEHUs Ha TepMmope3uctope TP, mutaeMoOM UCTOYHUKOM TO-
ka +lexec, ¢ momombo AIIIl ¢ BBICOKUM BXOJIHBIM conpoTuBIeHUEM. OCO-
oenHocthio AIIIl aBnsieTcss BbIcOKas paspemniarolias cliocOOHOCTb, MO3TO-
MY HET HEOOXOJUMOCTH MCIOJIb30BaTh CJIOMXHBIE CXEMBbI JJs UCKIIOUYECHUS
HEUH()OPMATUBHOMN COCTABIISIOIIEH.

B 3aBucumocT oT TpeOyeMol TOYHOCTH U3MEPEHUS U JAJIUHBI JTUHUN
CBSI3M JJI TMOJKIIOYECHHUS TEPMOPE3UCTOPOB MPEIIAraeTcss HCIOJIb30BaTh
JIBYX-, TPEX- WJIHM YETBHIPEXMPOBOHBIE cxeMbl (puc. 11), rme Rui — compo-
TUBJICHUE JINHUU CBS3H.

MakcuManbHOE BIMSIHUE JIMHUU CBSI3W XapPaKTEPHO JJISL IBYXIIPOBOJ-
HOM cxemhl (puc. 11, a):

R, =Ry(1+ o t)+Rul(t)+ Rm2(t).

ComnpoTuBiieHHE JIMHUKU RJI BHOCHUT JOMOJHUTEIbHBIE MOTPEIIHOCTHU
3a CYET BJUSHHUS HA T'PaJyUPOBOYHYIO XApPAKTEPUCTUKY JaTUMKa U BO3-
MOXHOTO M3MEHEHHS MMapaMeTpOB JIMHUU OT TeMmeparypbl. HampsikeHue
Ha Bxojge AILIIl: Uann = +lexec - R..

YMEHbIIUTh, BIWUSHUE JUHUU CBSI3M MOXHO aJTOPUTMUYECKH.
Hamnpumep, BBIIOJHUTH CHauajga U3MEPEHUE CONPOTHUBIICHUS JUHUU CBSI3H,
0 XapaKTepUCTUKE TEPMOPE3UCTOpa ONPENIETUTh COOTBETCTBYIOIIEE 3HA-
YyeHHUE TeMMepaTypbl U UCIOJb30BaTh ATy BEJIUYUHY JAJ KOPPEKLIUU pe-
3yJIbTaTOB HM3MEPEHUS MapaMeTpPOB TEPMOPE3UCTOPA, MOAKIOYECHHOTO K
MOJAYJI0 YEPE3 ATY JTUHHUIO.
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YetsipexnpoBogHas cxema (puc. 11, r) numieHa 3TUX HEIOCTATKOB,
T.K. Uann = +lexec - Ro(1+at).

+IEXEC o—l Ral +IEXEC o 1 +1EXEC
+SENSE o ] +SENSE o ' + SENSE R TP
_SENSE o — _SENSE Rix2 TP _SENSE o— [} 4
AGND O_I Rm2 AGND AGND 0—— [}
Ri3 Ru3
a) 6) B)
Rul +IEXEC
Ral
+IEXEC o—|RJI — + SENSE
+
SENSE — . _SENSE — -
-SENSE o0 ™4
Roid - IEXEC
R3
r) )

Puc. 11. CxeMbl NOIKJIIOYEHUS TEPMOPE3UCTOPOB:
a — IBYXIPOBOJHAs cxema; O — TpeXIpOBOJAHAS CXEMA;
B — TPEXIIPOBOIHAS CXE€Ma; I — YEThIPEXIIPOBOIHAS CXEMa;
Il — YETBIPEXIPOBOIHAS CXeMa

Rnal He oka3piBaeT BIHMSHUE HA PE3yJbTAT U3MEPEHUS, TaK KAK OHO
MOJIKJIFOYEHO K BBIXOJy HCTOYHHUKA Toka, a Rn2, Rn3 — k nuddepenunans-
HOMY BBICOKOOMHOMY Bxony AILIIL.

B tpexmpoBoaubix cxemax mnpu Rial=Rn2=Rn3=Rxn (puc. 11, 6, B)
MOTPEUIHOCTh BIUSHUS JIMHUM CBA3U R=Ru1.

B cxeme puc. 11, 1 komneHcaiusi BAUSHUS JIMHUU CBA3U OCYILECTBISETCS
BKJIFOUEHHEM JOMOJHUTENBHOTO ncTouHKKa Toka — [EXEC.

[Ipumep npuMeHeHUss MOAYAA JJIsl pabOThl C MOTEHIIUOMETPUUYECKUM
TaTYUKOM MIPUBEJEH Ha puc. 12.

B kauecTBe HUCTOUYHMKA MUTAHUS UCTHOJB3YIOTCS 00a MCTOYHHUKA, T.€.
=400 MKA.

OcoOeHHOCThIO MONYJIS SIBJISIETCS HAJMYUE JBYX MUCTOYHUKOB TOKa B
KaXJIOM KaHajie mpeoOpa3oBaHMsA, C MOMOIIbIO KOTOPBIX MOXHO BBIMOJI-
HSTh NMUTAHUE JATYUKOB MJM HUCIOJIB30BAaTh AJS KOMIEHCAIIUM BIUSHUS
JUHUMA CBSI3U. DTO TMO3BOJISIET 3HAYUTEIHHO PACIIUPUTH (PYHKIHMOHAIbHBIC
BO3MO>XHOCTH MOZYJIEW pu cOBMeCTHOM nipuMeHnenuu 1-7018P u 1-7033.

Rl
+IEXEC o0—— }—
+SENSE o0— RD
- SENSE oT Rn2
- IEXEC R3

AGND o ]

Puc. 12. Cxema MOAKIOYCHUA IOTCHOHUOMETPHUUCCKOI'O AaTUHNKA
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Jl1st KanmuOpOBKY MOTYJIsl HEOOXOIMMO BBITMIOJIHUTH CIIEAYIOIIUE ACHCTBUS:
o [loAKTIOUNTE K MOJIYIIO KaJTUOPOBOYHBIM PE3UCTOP IO UYETHIPEXIIPO-
xonHou cxeMe noakitoueHus. s moxynent 1-7033 mpou3BOAUTCA NMOIKIIFOYE-

HUE K KaHnaJy 0.

e [Iporpetrb MOIyJb B TeUEHHE MPUOTUZUTENHHO 30 MUHYT.

e YCTaHOBUTH COOTBGTCTBYIOH_II/Iﬁ KO THIIa BXOJa.

e PaszpemmTsh BhITIOTHEHNUE KaTuOpoBkH (~AAEV).

o [loaKIIOUUTH KaTMOPOBOYHBIN PE3UCTOP AJIsl KATUOPOBKH HYJIS.

¢ BrimonHuTh KOMaHTy KanuOpoBku HyIst ($AATL).

o [loakmrounTh KATMOPOBOUHBIN PEZUCTOP JIJIs1 KAJIMOPOBKY THANIA30HA.

¢ BrimonHUTh KOMaHTy KaauOpoBku nuana3oHa ($AAO).

e [loBTOpUTH KAIMOPOBKY TpH pasa.

3HayeHus KaJTuOpPOBOYHBIX PE3UCTOPOB YKa3aHbl B Ta01. 3, 4.

Ta0numa 3

KanubpoBka ananorosoro BBoja moayiei [-7013
Bepcuit Al.x u A2.x

Kox tnmnia Bxona

Pesuctop kanuOpoBKU HyJIs

Pesuctop xanubOpoBKkM aAuana3zoHa

20...29

55 Om

375,0 Om

Tabnuua 4

Kanubporka ananorosoro Boja moayiei 1-7033 u
monyieu [-7013 Bepcuii B1.x u Bbiie

Kona tuma Bxonga

PesucTop xanuOpoBKU HYJIs

PesucTop kanuOpoBKM Auana3zoHa

20...29

0 Om

375,0 Om

2A

0 Om

3200,0 Om

ba3oevie nacmpoitku mooyna: anpec moayins 01, Tun aHaIOroBOTO
curnaia 20 (tepmometp comnpoTuBjaeHus Pt100, nuama3oH BXOJHOTO CHT-
Hana +100 °C), ckopocTh nepeaaun 9600 O6uT/C, KOHTpPOJbLHAS CyMMa 3a-
npenieHa, ¢opMaT JaHHBIX — TEXHUYECKUE EJUHUIbI, PEKEKTOPHBIM
bunbTp Ha yactoTe 60Im.

2.2.4. Moayab cueTunka-yacroromepa [-7080

Moaynbp mpeiaHa3Hau€H Il U3MEPEHHUS YacTOThl B JHUAMa3zoHE [0
100 xI'm m cuera BXOOHBIX MMITYJIbCOB C BO3MOYKHOCTBIO almnapaTHOro
GbopMUPOBAaHUSI CUTHAJIOB YHOPABIEHUS TPU AOCTUXKEHUU MPOTPAMMHO
yCTaHABJIMBAEMbIX 3HaUEHUHN (JOMYCKOBBINH KOHTPOJIB).
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KpoMe cTangapTHBIX pPEKUMOB, ONMHMCAHHBIX HHXKE, MOAYJIb MOXKET
HCIIOJIb30BATHCS JIJIsi U3MEPEHUSI BPEMEHHOT0 MHTEpPBaJia, Iepuoia HU3KO-
YaCTOTHBIX KOJIeOaHUM, (POPMUPOBAHUS MMIYJIbCOB, IMIUPOTHO-UMIYJIbC-
HOUW MOJYJISILIUU, AEIUTENS YaCTOTHI U T.1I.

OcCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU:

e Konn4yecTBO CUETUUKOB — 2.

e Pa3psgHOCTh CcUYeTYUKOB - 32 OuTa (MakCUMalibHOE 3HAYCHHE
4294967295).

e MakcumanbHasa BXxonHasa yactora - 100 KI'.

e BXoJHBIE CUTHAJIBI - NOTEHUHAJbHbIE WU AUPepeHInaIbHBIC
(ycTaHaBIMBAKOTCS MPOTPAMMHO).

e XapakTtepucTuku AudpPpepeHINaIbHBIX CUTHAJIOB: YPOBEHB JIOTHUYE-
ckoro HyJs - (0++1) B; ypoBeHb norudeckoit enuHunsl - (+3,5 ~ +30) B.

e XapakTepUCTUKA MOTEHIHAJIbHBIX CUTHAJIOB (MIPOTrpaMMHO U3MEHSI-
€MbI€): ypOBeHb Jorudyeckoro Hyus - (0 ++5) B (mo ymonuanuto 0,8 B);
ypPOBEHB JlorTHuecKkoi equHuIlpl - (0 +~ +5) B (mo ymomnuanuto 2,4 B).

e JIMCKpeTHBIE BBIXOJIHBIE CUTHAJIBI — OTKPBITBIA KOJJIEKTOpP, MaKCH-
ManbHOe HamnpsikeHue 30 B, makcumanbsHbli TOk — 30 MA, pacceuBaemas
mortrHocTh 300 MBT.

e KonnuecTBO NUCKPETHBIX BHIXOJAHBIX CUTHAJIOB — 2.

e PexxuMbl pabOThl — CYETYUK U U3MEPUTENh YaCTOTHI.

B pexume cueTunka MOIyJb NPOU3BOIUT GUIABTPAIUIO MO JJIUTEIb-
HOCTM HHM3KOTO U BBICOKOTO YpPOBHSI BXOJHOIO CHUrHajla B JIMala30OHE
(2+65535)MKc, obecrneunBaeT pPeXUM MPOTPAMMHOTO W amlmapaTHOTO 3a-
MyCKa CYETYUKOB C YCTAHOBKOW YpPOBHSI 3alyCKAalUIET0 CHUTrHaja, BBINOJI-
HSIET cOpOC cUeTuMKa B MPEABAPUTEIbHO YCTAHOBIEHHOE 3HA4Y€HHUE, J0-
MYCKOBBIA KOHTPOJb U (POPMHUPOBAHUE BHIXOJHBIX CUTHAJIOB, a TAK¥XKE IMPO-
rPaMMHYI0 YCTAHOBKY HA4aJlbHOTO 3HAYEHHUS CUETUMKOB, peaJu3yer
yIpaBJIeHUE PEXKUMAMHU JOMYCKOBOTO KOHTPOJS M 3aJlaHUE€ JTOMYCTUMBIX
3HaueHuil Naoir.

B pexume 0 moryt ucnosnbp3oBatbCa 0 U 1 cUeTYMKH, a BBIXOJIHOU
curnan popmupyetcs npu Cui > Njor.

B pexume 1 ycinoBus dopmupoBaHus BBIXOJAHBIX curHaiaoB DOO,
DO1 onpenensitorcs 3HadeHussMmu Npaonl, Npaon2, ycTaHaBJIMBa€MbIMHU
nporpamMmMmHuo (cMm. Ta6a. 5). B aTom pexume mMoxer paborarth TOJbKO 1
CYETUYHK.

Ecin ¢gopMupoBaHue cHUTHAIOB YIpaBJIEHUS 3alpeuieHo, TO JIHC-
KPETHBIE BBIXOJbl MOTYT YHPaBISITHCS NPOTPAMMHO.
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Puc. 13. ®yHKunoHaNIbHBIN OJIOK MOYJISI CUETUYMKA/9AaCTOTOMEPA

Tabnuua 5
BrixoHbie curHasibl 0J10Ka TUCKPETHOTO BBIBOJA

Pexxum paboThl DO 0 DO 1
S ST [Iporpammuoe | IIporpammuoe

yIIpaBJICHHUE yIpaBJieHHUE
Cuetunk ((GopMHUPOBAHHE BBIXOHBIX IIporpammuoe | Ilporpammuoe
CHUTHAJIOB 3aMpeIIeHO) yIpaBJICHHUE yIIpaBJICHHUE
Cuetuuk (hopMHUPOBAHKE BBIXOIHBIX
CUTHAJIOB Pa3peIieHo)
Pexxnm curaammszanum 0
CYi < Nporr.1 BBIKJIFOUEH BBIKJIFOUYEH
CYO0 > Nuon.0 BKJTIOYEH BBIKJTIOUEH
CYl1 > Npom.1 BBIKJIIOUYCH BKJIIOYECH
PexxnMm curnanmsanmm 1
CYO0 < Nnorm.1 BBIKITIOYEH BBIKJTIOUEH
Npmomn.1< CYHO < Naom.2 BKJTIOUECH BBIKJTFOUEH
CY0 > Nnorm.2 BKJTIOUECH BKJTIOUEH

B pexume um3mepuTessi 4YacTOThl NPOTPAMMHO YCTAHABJIUBAECTCS
3Ha4Ye€HHE ATAJIOHHOTO BPEMEHHOTro WMHTepBajia (Bpemsa cuera) 1,0/0,1 ¢ u
UMEETCSI BO3MOXKHOCTh MPOTPaMMHOI0 (OpPMHUPOBAHUA ABYX BBIXOJHBIX
JTUCKPETHBIX CUTHAJIOB:
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o Hanpspkenue nuranus moayns: +10 + +30B.

o [ToTpebasemas momHocTh 2,0 BT.

CtpykTypa pyHKIIMOHAIbHOTO OJI0OKa Mpe/cTaBieHa Ha puc. 13.

N3mepsieMble  CcUTHANBl MOCTYHNAKT HAa  BXOJ  MPOTrpaMMHO-
ylpasisiemoro 61oka BxoaHbeix curaaioB [IYBB 0 u [IYBB 1.

IIpu HacTpOKe HAa U30JUPOBAHHBIN BXOJ CUTHAJBI pa3pelICHUs Ccye-
ta GATEi1+, GATEI1-, Bxoansie curHansl INi+, INi- mocTynarooT Ha BXOJ
cooTBeTcTBYIomero cuerunka CYi yepe3 oMTORNEKTpPOHHYIO mapy (orm-
TPOH).

HewunzonupoBanusie BXxoabl GATE1, IN1 BocipuHUMAaOT MOTEHIIMAb-
HbIE€ CHTHAJbl, YPOBEHb KOTOPBIX INporpammupyercs B nuamnazoHe 05 B
onHoBpeMeHnHo s CHO u CU1.

IIpu m3mepenun vactotel nepeknrwoyarenas [I11 nporpamMmHo ycranas-
auBaeTcs B noJjioxenue NMY.

B sTom pexume Ha Bxoj pazpeuieHusi cuera CHUi moctymaetr curHal
OT TporpamMMmHO ympaBisiemoro Ttaiimepa IIYT, KOTOpblii MOXET OBIThH
HacTtpoeH Ha Bpems 0,1 wnam lc. M3Mepsemble HMIyJbChl MOCTYMAKOT Ha
Bx0J cuetuuka ¢ Bbixojaa INO unu IN1 u dukcupyrworca B 32-pa3psiiHOM
CUETUUKE.

Yrenue I/IH(I)OpMalII/II/I BO3MOKHO TOJIbBKO B CHHXPOHHOM PECKHUME.

Haubonee yHUBEpCaJbHBIM SBISETCS PEXKUM CUETYMKA, MO3BOJISIOIIUN
U3MEPSTh YaCTOTY, KOJIMYECTBO BXOJIHBIX UMITYJIbCOB, (DOPMUPOBATH BHIXOIHBIE
curHajibl U Tak ganee. [Ipu pabore B 3ToM pexxkume nepexiatouarens [11 ycra-
HaBiuBaeTcs B nmonoxkenue CHO u CUl1, I12 — B 3aBUCUMOCTH OT UCIOJIb30BAHUS
nporpamMmHo yrpasisgemoro guiastpa (IIYD), [13 — B 3aBUCUMOCTH OT 3aJ]aHHO-
ro ypoBHs curnaiia GATE.

[TY® gBisieTca cpeacTBOM 3aIIUTHI OT TIOMEX, BOZHUKAIOIIUX IIPU MPUEME
BXOJHBIX CUTHAIOB. OH HAaCTpamBaeTCsl Ha OINPEACICHHYIO JUINTEIbHOCTh HU3-
KOT'O ¥ BBICOKOTO YPOBHS B Jramna3oHe OT 2 MKC 10 65 Mc. Ecin 1muTensHOCTh
MITyJibca, nocrymnatomero Ha Bxoa [IYbBB, menbime ycranosiensou B ITY®, To
CHUTHAJI HE MPOXOAUT Ha BXOJ] CYETUHKA.

Hacrpoiika ITY® siBJjsieTcsi o0uiei 1J151 IByX KaHAJIOB.

3anycK CYETUMKOB MOXKET OBITh BBIMOJHEH MPOTPAMMHO WJIM anmnapaTHO.
B nepBoMm ciydae mpoXoKAEHHE MMITyJIbCa HAa BXOJ HE 3aBUCHUT OT 3HAUYCHHUS
curHana paspeuieausi cuera GATEi. Bo BTopom - akTUBHBIN ypOBEHb CUTHaIa
ycTaHaBiInBaercs nporpaMmHo. Hactpoiika 3amycka siBjsiercsi o0uei st
ABYX KAHAJIOB.

Bo3MOXHBI pexxrMbl pabOTHI CUETUHKA, TP KOTOPBIX anmnapaTHo Gpopmu-
pyrorcsa curHansl Ha Beixoge DO 0, DO 1 npu npeBblieHny nporpaMMHO yCTa-
HOBJICHHBIX JONYCTUMbBIX 3HAUCHUMU.
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B pexume curnaamszamun 0 o0a cueturnka QyHKIIMOHUPYIOT HE3ABUCUMO,
U JUIS1 KQKJI0TO U3 HUX MOXKET OBITh YCTAHOBJICHO WHIMBUYyaIbHOE JOYCTUMOE
3HAYCHHUE.

B pexxnme curnanusanum 1 moxet padoratrs Toibko CHO. DTOT pexum
UCIIOJIB3YETCS B TOM cllydae, €Clii HEOOXOAUMO KOHTPOJIMPOBATH COCTOSIHUE

CUYETYMKA MPHU JIBYX MOPOTOBBIX 3HaUeHUAX Njorl u Naomn2.
cyo, 4

41

r o mon

Dooo, %
(sTug!

CHo

Mol — — — —

Mpomol — — —_— — —

Do

Dol

Puc. 14. BpemeHHble quarpaMMbl CUETUHKA!
a — pexum 0; 6 — pexum 1

bnok auckpernoro BoiBosa (b/IB), BeixoaHbIe Oydepbl KOTOPOTO BBINOJ-
HEHBI TI0 CXEME C OTKPBITHIM KOJUIEKTOPOM, (POPMUPYET BHIXOJHBIE CUTHAJIBI B
COOTBETCTBUU ¢ Ta0J. 5, rae Njaonl — MuHUManbHOE 3HaUeHue, Njaon2 - Makcu-
MajbHOE 3HAYEHUE.
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Bpemennbie quarpammbl paboThl cueTurka B pexumax 0 u 1 npeacrasie-
HBI Ha puc. 14.

IIpu nHUOMAIU3ATUN MOYJIb MOKET ObITh HACTPOEH TOJILKO HA OJUH
U3 PEeKUMOB PadOThI: CYHETYUK UJIH YaCTOTOMEP.

Cxema moakIo4eHusl BHEIIHEW Harpy3ku K Beixogam DO 0, DO 1 npen-
CTaBJICHA Ha puc. 15.

OCOOEHHOCTBIO MOJIKJIIOYEHUS] UHIYKTUBHOW HArpy3Ku (3JE€KTPOMarHuT-
HOE peJie, KaTylllKa MHAYKTUBHOCTH U T.J.) SIBJISIETCS UCIIOJIb30BAaHUE 3AIIIUTHOTO
muona D. 3nadyenue R BbIOMpaeTcss UCXO U3 JOMYCTUMOTO TOKa BBIXOIHOTO

TpaHSI/ICTOpa U 3HAYCHU BHCIIHCTIO HCTOUHHUKA ITUTAHUS. "‘U
+U
D /\ L
R
DO 0 DO 0 R
niimn niim —
DO 1 DO 1 —
a) 0)

Puc. 15. lloakmrovyenue BHenHel Harpy3ku K Beixogam DO 0 u/unu DO 1: a — pe3uctuBHas
Harpy3ka; 0 - HHIYKTUBHAsI Harpy3Ka

HenocrarkoM yactoToMepa, UCIOIb3yeMOTO B MOAYJIE, SABISIETCS OOJbIIOE
Bpems uzmepenus (0,1 unu 1 ¢) U OTHOCUTENBHO HU3KAsl BXOJHASA 4acToTa (J10
100 xI'm).

B tex ciyuasx, korga TpeOyeTcsi MeHblliee BpeMsl U3MEPEHHUsI, BO3MOKHO
VCIIOJIb30BaHUE CXEMBI puUC. 16.

ToT © GATE
fx o IN

——> Ha Bxon [-7044
Puc. 16. Cxema uzmMepeHus 4acToThl

B aToMm cnydae cieayeT BRIOMpATh PEXKUM CUETUHKA C anmapaTHBIM 3aIyc-
koM: Ha BxoJ GATE nonath 3TaloHHBIA BPEMEHHON UHTEPBA 13T OT BHEIIHETO
VCTOYHMKA CUTHaa, a Ha BXxox IN u3smepsemyro yactory. MOMEHT OKOHYaHUS
CUTHAJIa MOKHO KOHTPOJIMPOBATH MOAYJIEM THCKPETHOTO BBOAA-BhIBOAA [-7044.
Torna ans usmepenus fx=100 kI’ ¢ morpemHocThio 0,1 % Tt = 10Mc.

ITo aHaorn4HO#M cxeMe MOXKHO U3MEPATh BpeMeHHOM nHTepBai (puc. 17)

Tx © GATE
fat o IN

——> Ha sxon [-7044

Puc. 17. Cxema usmepeHus: BpeMEHHOI'O HHTEpBaJIa
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[Ipy MakcumanbHOM BpeMeHHM u3MepeHus (1c) morpentHocTs u3MepeHus
yacTtoThl 1 kI'11 coctaBasger 0,1 %.

B cnyyae m3amepeHns HU3KOUACTOTHBIX IPOIIECCOB BO3MOYKHO MCIOJIB30-
BaHUE CXEMBbI, TOKa3aHHOM Ha puc. 18.

fx o—for | GATE

for © IN

——> Ha Bxon [-7044

Puc. 18. Cxema uzmepenus nepuosa

®opmupoarens nepuoga (PII) npeoOpa3yer BXOJHYIO YAaCTOTY BO
BpPEMEHHON WMHTEpPBaJ, PAaBHBIM JJIUTEILHOCTH MNEpUOJa H3MEpsSeMOUN dYa-
ctoTel fx. Tak kak MaxkcuMaiapHast dactora AT < 100 xI'm, To mogoOHas
CXeMa MOXET MCIOoJb30BaThcs B auamna3zoHe oT 100 I'm m Huxe (npu mo-
rpemHocTu < 0,1%). OnHako BpeMsi U3MEPEHHUSI B 3TOM CJy4yae paBHO Iie-
puony uzmepsemont yactotTsl (st 100 I'm - 10 mc). K Hemocratkam 3TOTO0
METO/ia CJIEYET OTHECTH HEOOXOJAUMOCTh BBIMOJHEHUS MPOUEAYypHhl Jeie-
Hust 1/N s mosiydeHusl 3Ha4€HHUs 4acTOThl, T.K. KoJa N, 3adukcupoBaH-
HBIM B CYETUHUKE, TPOTOPIIUOHATICH MMEPUOTY.

Hanmuue nByx Bbixog08 DO 0 1 DO 1 no3BoisieT UCHoab30BaTh MOAYJIb B
KadyecTBe (hOPMUPOBATEIISI CUTHAJIOB YIIPABICHUS, UMITYJIbCOB 3aIaHHOM JIJU-
TEJIbHOCTH, IIUPOTHO-UMITYJIbCHOTO TEHEPATOPA U T.I.

bazosvie nacmpoiiku modyna: Anpec ykazaH Ha KOPIYCE MOJYJs, CKO-
pocthb nepenaun 9600 6ut/c, KOHTPOJbHAS cyMMa 3ampeiieHa, Tun — 50 (cuer-
YUK), CATHAIbHBIN pexum ().

2.2.5. MoayJb 1UCKpeTHOr0 BBOAa-BbiBOAA 1-7044

HasnaueHnne Moaysis - BBOA-BBIBOJ JUCKPETHBIX CUTHAJIOB.

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH:

e KOIM4ecTBO KaHAJIOB BBIBOJA - 8 C BBIXOJHBIMHM KacKaJaMy Ha TPaH3H-
CTOpPaX C OTKPBITHIM KOJIJIEKTOPOM.

e Hanpsoxenue Harpysku - +30 B makc.

e MakcumanbHbIl TOK Harpy3ku - 600 MA.

e KommuecTBO KaHa/10B BBOJA — 4.

e Yposens jgorudeckoro 0 - 1B makc.

e YpoBeHb Jorudeckon eaquuuilsl - (4+30) B.

e BxonaHoe conpoTtuBieHue - 3kOM.

e B MojyJie UCIIONB3YETCsl ONTOAIEKTPOHHAS pa3Ba3Ka OT OOIIEro MpoBo-
na uenu nutanus. Hanpsioxenne uzossinum - 3750 B.

e Hampspkenue nutanus - (+10 + +30) B.

e [loTpebisiemas MmoiHOCTh - 1,0 BT.
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Mosyib BBITIOJHSET ClAeAyIoNre (PyHKIINM:

3alMCh/UTCHUE TAHHBIX

CUHXPOHHOE YTCHUE BXOIHBIX JIAHHBIX;

3aJlaHUe aKTUBHOTO TIepenaja BXOAHOTo curHana (GpoHT/cpe3);
YCTAHOBKA COCTOSIHUS IUCKPETHBIX BBIXOJIOB,;

YCTAHOBKA 3HAYEHUS BHIXOITHOTO CUTHAJIA MPH BKIIFOYEHUHU MOIYJIS;
MOJICYET BXOJHBIX CUTHAJIOB C IMMOMOIIBIO 16-pa3p. CUeTUHKA;

cOpOC CUETUHKA;

YTEHHE JIAaHHBIX O CHUTHAJIaX HU3KOTO M BBICOKOTO YPOBHS, 3a()UKCHUPO-

BaHHBIX Ha JUCKPCTHLIX BXOJdX;

KOHTPOJIb pa6OTOCHOCO6HOCTI/I MOoAayJd C IIOMOIOBIO JIBOMHOTO CTOPO-

KEBOT0 TaliMepa U KOHTPOJIbHOU CYMMBI.
CtpykTypa QyHKIMOHATIBLHOTO 0JIOKa MpecTaBiieHa Ha puc. 19.
+5B

- - - INCOM
! —1
< . i
: >|§§.z : IN |
1]
Ty
< T xﬂ; | INn
1 k :
e e e e e
: EXTPWR
————————— DO 1
: ] _n
| P. 4 :
> I 4
» [P
DOn
| ourcom

Puc. 19. ®yHkimoHanbHbIN OJIOK JUCKPETHOTO BBOAA-BBIBOIA

CxeMbl MOJIKJIIOYEHUS] KO BXOJY Pa3IMYHBIX UCTOYHUKOB CHUTHAJA MpUBE-
neHbl Ha puc. 20,

INCOM — INCOM +5B INCOM — 1
+ co +

U
INl — o—] H?” : :
IIiIS - INS ‘q_ IN8 || .}|_ |
a) 6) B)
Puc. 20. Cxema noakJiroueHust KO BXOy MOAYJIS:
a - «cyxoit» koHTaKT; 0 - TTJI umu KMOII; B - OTKPBITHINA KOJIIEKTOP
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Puc. 21. Cxema noakiroueHus K BoIxoay moayis 1-7044

Cxema MoJKII0UYEeHU K BBIXO/ly TTOKa3aHa Ha puc. 21.

B ciayyae monakiaroueHUs K BBIXOAY MOAYJSI MHIAYKTUBHOW Harpy3ku L
(HampuMep, 0OMOTKHU pefie) CIeAYET UCI0JIb30BaTh 3aUTHBIN auoa D.

bazosvie nacmpoiitku moodyaa: agpec MOJyJsl yKa3aH Ha KOPIYCE, CKO-
pocth niepenaun 9600 6ut/c, Tun 40(peKuM TUCKPETHOTO BBOJIA-BBIBOJIA), KOH-
TpOJIbHASL CyMMa 3arpeliieHa.

3. AJI'OPUTM YIIPABJIEHUA MOAYJISAMU

[Ipy NpOEeKTUPOBAHUM AITOPUTMHUUECKOTO OOECICUEHUsI HEOOXOAUMO
YYUTHIBATH OCOOCHHOCTH OOMEHa MH(opMallie B cucreMax Ha 0aze mMomayJen
ICP DAS, dbyHkIiuu, peainzyeMblie MOAYJIAMH, U HHCTPYMEHTAIbHBIE CPEJICTRA,
HEOOXOUMBIE JJIsI Pa3pabOTKU MPOTPAMMHOI0 OO0€CHEYeHUs BHIOPAHHOTO H3-
MEPUTEIHLHOTO KOMILJIEKCA.

B cucremax Ha 6a3ze moxayineit I[CP DAS obmen undopMmaimeit Beaercs mo
npunuuny Master-Slave. Begymum yctpoiictBom siBisiercst [I9BM, ynpasisi-
o1asi paboToi aBTOMAaTU3WPOBAHHOM CHCTEMBI B COOTBETCTBHHU C €€ Ha3zHaye-
Huem. OomeHn uHdpopmanuend BoinoaHseTcs B kojgax ASCII. CumBonbr ASCII
MepeatoTcs B PeKHUME aCHHXPOHHOTO oOmeHa 10-OMTOBBIMHU IaKe€TaMH, COOT-
BEeTCTBYIOIUMH (hopMaty gaHHbx RS-232 [I9BM.

Konx ome- | Anpec Monudukarop koja ITome KonTponbHas
pauuu MOIYJIs onepauu JAHHBIX cymMma

CR

Puc. 22. CtpykTypa Kajpa KOMaH/bl

Kondurypanus aBToMaTu3upOBaHHON CUCTEMBI 33J1a€TCA UM XPAHUTCS B
namstu [I9BM. Unentudukanus MOyaed U UX HACTPOEK BBIMOJIHAETCS Ha OC-
HoBe nH(popManuy, 3anucanoii B EEPROM. Ilepen BkitoueHUEM MOIYJISl B CU-
cteMy B EEPROM 3anuceiBaroTcs KoJbl MACHTU(DUKAIIUN MOIYJIS, MUKPOIIPO-
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IrpaMMHOTO 00O€CTIeueHHUs], pexXuM padoThl (yCTaHABIMBAEMbIN MO YMOIIYAHUIO),
azipec, CKOPOCTh OOMEHA U PsiJl APYTHUX MMapaMeTpoB.

CrpykTtypa kaapa, popmupyemoro [I13BM, npeacrasnena Ha puc. 22.

JliHa Kagpa MOXET U3MEHSThCA B 3aBUCUMOCTH OT KOJia orepanuu ot 4
1o 12 6aiiT. B HEKOTOPBIX Kaapax MOXKET OTCYTCTBOBAThH IOJIE AAHHBIX U MOJE
KOHTPOJIbHON CYMMBI.

JlocTroBepHOCTh 0OMEeHa 00ecTeunBaeTCs MOJACYETOM KOHTPOJIBHON CyM-
MBI 10 MOZYJIIO 256, CTOPOKEBBIM TaMEPOM, TAKETOM MOATBEPKICHHUSL.

KountponbHas cymma oOpasyercs kak cymma Bcex kogoB ASCII cuMBoIIOB,
BXOJ/SIIIMX B CTPOKY KOMAaH/bl UM OTBETA MOJAYJISA, 32 UCKIIOUEHUEM KOJa CUM-
Bojia CR (0Dh). JIBa muaamux 16-puduHBIX paspsiga B MOTYYEHHOU CyMMeE SIBJIS-
FOTCS KOHTPOJIBbHOW CYyMMOM.

PaccmoTpuM mpumep ompenesieHus KOHTPOJIBHOW CYMMBI JUIsl KOMaHIbI
$012(cr). CymMa KOJOB CHMBOJIOB KOMaHABL: “$7+ 707+ 717+ 72” = 24h +
+30h + 31h + 32h = B7h. KonrpoarsHas cymma paBHa B7h, a komanaa c¢ 6aiira-
MU KOHTPOJIbHOU cymMMbI uMeeT Bua: $012B7(cr).

OtBet Moy - 101200600(cr). CymMma KOJ0B CUMBOJIOB OTBETAa MOJIYJIS:
“IP+70"+ 717+ 727+ 707+ 70"+ 76” + 707 + 70”7 = 21h + 30h + 31h + 32h +
+30h + 30h + 36h + 30h + 30h = 1AAh. KonTponsHas cymma paBaa AAh, oTeer
MoayJIst ¢ OaiiTamMu KOHTpoJIbHOU cyMMBIl: $01200600A A(cr).

JlnHa naketa MOATBEPXKACHUS, HOPMUPYEMOT0 MOAYJIEM, TAKKE 3aBUCUT
OT KOJIa OTIepalli ¥ HAXOJAUTCS B AMariazoHe oT 1 1o 56 Galt (mpu 4YTEHUHU Ka-
HaioB AIIIT 7018). Kak mpaBuio, makeT MOATBEPKACHUS MPU YCIEHIHOM BBI-
MOJIHEHUW KOMaHbl COIEPKUT cUMBOM «!» U ajnpec monyns. Ecou mo kakoii-
au00 MPUYMHE KOMAaHJIa HE BBINIOJHEHA, TO MepeaaeTcs CUMBOI «?». OaHAKO
BO3MOKHbI U MCKJIIOYEHHS U3 ITUX NPaBHJL.

Kanp naunnaeTcs moyiem Kojia orneparyu u 3aBepiraercs kojgoM CR (Bo3-
Bpat kapetku 0Dh).

Cucrema KOMaHJ| MCHOJIb3yEeMbIX MOAYJEH NpHUBEIEHA B MPUIOKEHUIX
[1.1-I1.6.

[Ipu koaMpOBaHUY KOMAH/| IPUHATHI CIEAYIONINE 0003HAUECHUS:

%, $, #, ~, @ - cUMBOJI, OTIPEACIISAIOMINN TPYTITY KOMaH]T;
AA - texymuii anpec moayis (00+FF);
NN - HOBBIU aapec MOIYJIS;
TT - xox pexxuma pabotsl (I-7044, 1-7080), Tumm aHAIOTOBOTO BXO-
na (I-7018, 1-7013(33)) unu Beixoaa (1-7021);
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CC - xox ckopoctu nepeaauu mo RS-485;
FF - xon ¢gopmarta maHHBIX, BBIOOpA PEKEKTOPHOrO (PUiIbTpa U
KOHTPOJIBHOW CYMMBI;
CHK - 3HaueHHe KOHTPOJBHOW CyMMBI IO MOAYIIO 256 (2 cuMBO-
na). Ecnu gopmupoBaHue KOHTPOJIBLHOW CyMMBI 3alpelieHo,
TO ATOT MAPAMETP B KAJIPE OTCYTCTBYET;
CR - cumBon okonuanus kajpa (0DOh);

! - Hayano KaJpa MOIATBEPKIACHHUS, €CIIM KOMAH/A JOIyCTHMA.
HUcknarouenue cocrasiasier moayab 1-7021, B koropom mo
KOMaHAe #AA(maHHbIe) CHMBOJ «!» HMCHOJIB3yeTCH KaK
NMPHU3HAK HEJAONMYCTUMOM KOMAH/BI;

> - HayaJo KajJpa IMOATBEPKICHHS IMPU JOIMYCTUMOW KOMAaHJIE,
€CJIM NIEPENAIOTCS WU IPUHUMAIOTCS IaHHbIE;

? - Hayajo KaJpa NOATBEPKAECHUA, €CIIM KOMaHAa HEJIOITyCTUMA.
VYka3pIBaeT Ha HaJIUMYME OIIMOKU Kajapa, HapylleHue Tpeodye-
MOM MOCJIEIOBATENBbHOCTA KOMaHA U T.4. B ciay4yae cuHTaK-
CHYECKON WM KOMMYHHMKAIMOHHON OIIMOKHA OTBETHOE CO-
o01eHne MOKeT ObITh He IPUHSATO;

3HAYECHUE BXOJHOIO WJIM BBIXOJHOTO CHUTHAJIA MOIYJICH.
JlaHHbIE KOIUPYIOTCS B popMaTe, COOTBETCTBYOIIEM noJit0 FF
KoMmaH bl KoHpurypanuu. [Ipu kogupoBanun koMana popmar
JAHHBIX JIOJDKEH CTPOTO COOTBETCTBOBATH (hOpMATy, yKa3aH-
HOMY B COOTBETCTBYIOIIMX TaOJMIaX JOKYMEHTAIMU MOJY-
nei. [1pu Hapymenun nanvnbl popmara GUKCUPYETCS OIIUOKA.

OcranbHble CUMBOJIBI, UCHOJIb3yEMbIE TIPU KOJUPOBAHUU KOMaHJ, OyAyT
Pa3bsICHEHBI 110 MEPE UX MMPUMEHEHUS.

B 3aBucuMoOCTH OT 3aj1ay, CTOSIIIMX MEpesl CUCTEMOM, BHIOMpPAETCS KOJU-
YECTBO U THUIIBI MOAYJIEH, pacIpeaestoTcs aapeca Ha muHe RS-485, BeImonHs-
I0TCSI HEOOXOIUMBbIE ANEKTPUUECKUE COETMHEHUS.

Ha moaroroBuTensHOM 3Tare NEPBUYHBIE MAapaMETPbl MOAYJIEM MOTYT
ObITh ycTaHoBieHsbl U npoBepeHsl DCON Utility.

[lepen HavasioM paboTHI cleayeT pa3paboTaTh UHTEp(deiic mosb3oBaTens,
KOTOPBIN ObI TO3BOJISUT BRITMOJHATH OCHOBHBIE MTPOIIEAYPHI 10 cOOpy, 00padoTKe,
OTOOPaXKEHUIO U JOKYMEHTUPOBAHUIO HH(DOpPMALIUH.

Ioab3oBaTenbeknili uHTep@eiic (anrn. user interface, Ul) siBnsiercs
CBO€OOpa3HbIM KOMMYHHUKAIIMOHHBIM KaHAJIOM, M0 KOTOPOMY OCYIIECTBISIETCA
B3aUMOJICMCTBUE IIOJIBb30BATENIs] M KOMIbIOTEpA. JIyylnil MOJI30BaTENbCKUMN
uHtepdeiic - 3To uHTEepdeiic, KOTOPOMy MOJIH30BATENb HE JOJKEH YENISITh MHO-

(1aHHBIE)
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ro BHUMaHUs, TIOYTU HE 3aMmedarh ero. UToObl co3aaTh 3P¢GEeKTUBHBIN HUHTEP-
deiic, KOTOpBIN Jienan Obl paboTy ¢ MPOrPaMMOil PUATHOU, HY>KHO MTOHUMATh,
KaKue 3aJja4u OyayT peliaTh MoJb30BaTENX C MOMOIIBIO JAHHOW MPOrpamMMbl U
Kakue TpeOoBaHMsS K MHTep(dEiicy MOryT BO3HMKHYThH Yy MOJb30BaTeneh. bosb-
IIYI0 POJIb UTPAET UHTYUIIUS - €CIIA pa3padOTUUK caM TEPIEeTh HE MOXKET HEKpa-
CUBbIC U HEYJIOOHbIE UHTEP(PEHCHI, TO MPU CO3JaHUH COOCTBEHHOU MPOrPaMMBbI
OH OyJeT 4yBCTBOBATh, I'JI€ U KAKOW MMEHHO 3JIEMEHT HYXHO yOpaTh WM 100a-
BUTH. HEO0X0AMMO MMETh XyJA0KECTBEHHBIN BKYC, YTOOBI IOHUMATh, YTO UMEH-
HO IPUJACT UHTEepPENCY KpacoTy U MPUBIEKATEIbHOCTD.

Ecnu roBopuTth 0 caMbIX O0OIIMX MPUHIUNAX NPOCKTUPOBAHUS M0JIb30-
BaTeJIbCKUX MHTEP(PEHCcOB, TO MOKHO HAa3BaTh TPU OCHOBHBIX IMOJIOKEHUSA:

1. UuTtepdeiic qoikeH OMOraTh BBIIOJIHUTH 3a7ady, a HE CTaHOBUTHCS
DTOU 3a7aUuei.

2. Ilpu pabote ¢ uHTepdeiicoM MoJb30BaTENb HE AOJKEH OIIYIIaTh ce0s
TYPAKOM.

3. HUurepdeiic nommkeH padoTaTth Tak, YTOOBI MOJIb30BATENb HE CUMTAI
KOMIIBIOTEDP IYPAKOM.

OnHuM U3 caMbIX BaxXHbIX cBoiicTB mHTepdeiica Ul saBnserca ero
npoctoTta. Eciu uHTepdeiic mpuaoxeHus ClokeH, TO, CKOpee BCero, U ca-
MUM MPUIIOKEHUEM TPYJIHO MOJIb30BaThes. Eciau Ha opMe MHOTO 3jieMeH-
TOB yHOpaBJIEHUs, HEOOXOAUMO Pa30UTh UX MO BKJIAJKaM WU CBA3aHHBIM
dbopmaM. Penko mpumeHsieMble (YHKIIMU CTOUT BBIHOCUTH B OTJI€IbHBIC
dbopmbl. s anemeHToB MHTEpdeiica HE0OXOAMMO 3ajJaBaTh 3HAYEHHUS I10
yMoia4yaHuto. CII0KHBIE 3aJ]a41 MOXHO YIPOCTUTH C MOMOIIBIO MacTepa.

Kaxpaas pyHkius nporpaMMbl J0JIKHA UMETh OBICTPHIA U UHTYUTHUB-
HO MPOCTOMN AOCTYN K HEW;

[Iporpamma modXHa y4€CTh CUTYyallul, B KOTOPBIX MOJIb30BATEII0 HE
oboiTHCh 0€3 MOMOIIHU, TOATOMY OHAa JI0JKHA BKJIIOYATh B ce0s1 KaK BCTPO-
€HHYIO CIIPAaBOYHYIO CHCTEMY, TaK M MEYATHYIO JOKyMeHTauuw. Kpome To-
ro, MOKHO J100aBUThH BCIJIBIBAIOIINE MOJICKA3KU, CTATYCHBIE CTPOKHU, MOJ-
CKa3KM M MacTepa.

OCHOBBI TTPOEKTUPOBAHUS MOJIH30BATENHLCKOTO MHTEp(elica U3I0KEHbI B
[I1].

O060061meHHbIN anropuT™ padboThl cucteMbl Ha 6a3ze ICP DAS mpencrabiieH
Ha puc. 23.

PaboTa cuctembl HauMHAETCA C MPOLETYPbl TPOBEPKU KOH(MUTYpALUH, B
KOTOPOH ompeensieTcs: cocTaB MoyJel u ux aapeca. [lo pesyiapraram nposep-
KU MOTYT OBITh BHECEHBI COOTBETCTBYIOIINE U3MECHECHMUSI.
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B cooTBeTCTBHMU € OCOOCHHOCTSAMHM pEIIaeMbIX 3a/1au ONpPEIEIseTCss KOH-
durypanus Kaxxjaoro MoayJisg, KOTopasi KOHTPOJUPYETCA C TOMOIILI0 UHTEepPeii-
ca MoJb30BaTes.

B 3aBucumocT# OT yclioBHIl paOOThl CUCTEMBI IPUHUMAETCS PEIICHUE 00
HCTIOJIb30BAaHUM CTOPOKEBOTO TaiMepa WD 1 HaCTpOMKH €ro mapamMeTpos.

[Tocne HacTpoiiku Mojynel pa3pabarbiBaeTcsi mporpamma cbopa u obpa-
0otku naHHbIX. [Ipu ncnonbzoBanuu WD B KaXIOM ITUKII€ BBINOJHEHUS TEKY-
el KoMaHIbl (OpMHUpPYETCs IMepe3anyck CTOPOXKEBOro TalMepa KOMaHAOU
«~**yy,

O6paboTka KOMaHJIbI MOJYJIEM BKJIFOYAET IMOCIEIOBATEIbHYIO MPOBEPKY
CJIEIYIOIIMX TTapaMeTPOB:

® CKOpOCTh 0OMeHa 1o uHTepdericy RS-485;

® KO/l OTlepalluy;

® ajJ|pec MOIYJIs;

® aHAJM3 KOHTPOJILHON CyMMBI, €CJIM OHA IPEAYCMOTPEHA;

® KOPPEKTHOCTH BBIMIOJHEHHUS ONlEepaliy;

® KOPPEKTHOCTh 3aBEPIICHHUS Kaapa.

Ecnu Bce ycnoBus BBINOJHEHBI, TO (GOPMUPYETCA KaAp MOITBEPKICHUS,
NEPBBII OANT KOTOPOTrO COAEPKUT CUMBOJM «!» win «>». OJIHAKO UMEIOTCS HC-
kirodeHus. Hanpumep, B komanjae #AA(manupie) moayns [-7021 cumBosm «!»
UCIIOJB3YETCSl KaK MPU3HAK HEJOMYCTUMON KOMaHJbl. B ciiyuae oOHapykeHUs
HECOOTBETCTBUSA MEXKIy KOMaHAOW W BHYTPEHHUMHU HACTpoMKaMu MoayJisi ¢hop-
MHUPYETCS KaJp HEIOMYyCTUMON KOMaHAbl «?AA», rie AA-aapec MOayJIsl.

AHAJIOTHYHOE COOOIIEHUE MOYKET OBITh MOJIYYEHO, €CIM HApPYIIEH MOps-
JOK cjeioBaHUs KoMmaHja. Hampumep, mpu BBINOJHEHMH KaJUOpPOBKH, €CIIH
MPEIBAPUTEIIBHO HE ObLIa UCTIOJTHEHA KOMaH/Ia «Pa3pelluTh KaTuOPOBKY».

JIs1 TIOBBIIIEHUS] JOCTOBEPHOCTH HMHGPOPMALUM HUCIIOIB3YIOT KOMAaHJIbI
«3a7aTh 3HAUEHUEY, «IIPOBEPUTH 3HaUCHHE». OHAKO MPHU MOBBIIMICHHBIX TPEOO-
BaHUSIX MO OBICTPOJEHUCTBUIO MOJIOOHOIO POJia MPOBEPKU MOKHO MUHUMU3ZHUPO-
BaTh.

Kountposnb ¢nara cpabarsiBanuss WD mo3BossieT npeaoTBpalarh «3aBuca-
HUE)» CUCTEMBI.

B 3aBucUMOCTH OT 0COOEHHOCTEN aaropuT™Ma padoThl CUCTEMbI 00paboTKa
JTAHHBIX MOKET BBIMOJHATHCS MOCJIE BBHIMOJHEHUSI OUEPETHON KOMAH bl U/UIU B
KOHIIE TMpoueaypsl coopa uHbopManuu (Haopumep, MpU MOCTPOEHUU rpadu-
KOB).

CuutbiBaHue BXOJHOW UHGOPMALIUKM C MOAYJIEH MOXKET ObITh BBHITIOJIHEHO
B ACHHXPOHHOM WJIM CHHXPOHHOM PEKHUMaX.

CHUHXpOHHBIN PEXHUM UCIIONB3YETCS B TOM Cllydae, KOrjaa HeoOX0oauMo 3a-
(UKCHUpPOBATh 3HAYEHUS BXOJHBIX MAapaMETPOB B HECKOJBKHUX MOJYJSIX OJIHO-
BPEMEHHO.
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Jlist peanu3alid CUHXPOHHOTO PEKHMMA CJEAyeT MCIOJb30BaTh KOMaHIY
CUHXPOHU3UPOBAHHON BBIOOPKHU «#H**», M0 KOTOpOW MOMIYJH, MOIAECPKUBAO-
M€ TaHHBIA PEXHUM, 3alIOMUHAIOT BXOJHYIO MH(OpMaIIUIO BO BHYTPEHHHUX pe-
ructpax. Jlanee nadopmaiius U3 3TUX PETUCTPOB CUUTHIBAETCS ACUHXPOHHO.

4. PABPABOTKA ITPOTPAMMHOI'O OBECIIEYHEHUSA

CoBpeMeHHbIE CPECTBA aBTOMATU3AIIUM, KAaK MPABUIIO, MOCTABISIOTCS C
HaOOpOM JpaiiBepoB W KOMIIOHEHTOB, MPEIOCTABISIONIMX MOJb30BATENI0 BO3-
MO>XHOCTh BBIOMpATh MHCTPYMEHTAIbHBIE CPEJCTBA B COOTBETCTBUM CO CBOMMU
MPEANOYTEHUSAMU U HAJTUYUEM JIMIIEH3UOHHBIX MPOTPAMMHBIX MPOJIYKTOB.

B kaudecTBe TEXHOJOTMM B3aWMOJIEUCTBUSI C KOMIIOHEHTAMHU CHUCTEMBI aB-
TOMAaTHU3alUK Pa3pabOTUYMK MOXKET BEIOMPATh OJIUH U3 METOJI0B: UCIIOIb30BaHUE
JpaliBEpOB YCTPOWCTB, yIpPaBICHHE MOCPEIACTBOM JAUHAMUYECKHU IOJKII0Yae-
MbIx omomorek uin texHojoruu OPC, SCADA (Supervisory Control And Data
Acquisition) cuctembl, pa3paboTrka coOcTtBeHHOro uHTepdeiica. Pupma ICP
DAS obecnieuriBaeT HEOOXOIMMBIMU KOMIIOHEHTaMU JJIsl pa3pabOTKU MPUIIOKE-
HUM B pa3IMYHBIX oneparuoHHbix cucreMax: DOS, Windows, Linux.

B cuctemax ymnpaBiieHUsS TEXHOJOTMYECKUMH MPOIECCAMHU MIMPOKO
NPUMEHSAIOTCS MHOTOYMCIEHHBIE TIPOrpaMMHBIE pelleHus (HampuMmep,
SCADA cucteMsl) pa3HbIX mpousBoauTeneil. Pabora 3TUX mporpaMMHBIX
cucTteM 0aszupyercsd Ha MOCTOSHHOM OOMEHE JaHHBIMU C KOMIIOHEHTaMH
CUCTEMBI aBTOMatu3anuu (KoHTposepamu, moayisimu YCO u T.1.). Bo3s-
MOXKHOCTh TaKOTO B3aUMOJEUCTBHUS OO€cCneynBaeTCAd MPOU3BOIUTEIISIMU
NpOTPaMMHBIX PEIICHUN NyTeM pa3pabOTKH JpaiBEpOB, KOTOPHIE HHTE-
TPUPYIOTCA B BBIIII€HA3BAaHHbIE MpOrpaMMHbIe makeThl. OTHAaKO TaKo Mmoj-
X0/l UMEET HEAOCTATKHU:

® YBEJIMYECHUE 3aTPAT - JOJDKHBI pa3padaThiBaThCA OTAEIbHBIEC JIpaid-
BEPHI JJI KaXJ0r0 MOAJEePKUBAEMOT0 YCTPOMCTBA;

® OrpaHUYEHHAas (PYHKIHOHAJIBHOCTh JpalBEpOB - pa3pabOTUUKOM
IpailBEepoOB TMOJJAEpPKUBAIOTCSI HE Bce (GYHKIHUU COOTBETCTBYIOIIETO
YCTPOWCTBA;

® OIrpaHUYEHHBIE BO3MOKHOCTH PACIIMPEHHUS U U3MEHEHHUS COCTaBa
KOMIIOHEHT CHUCTEMBbI aBTOMATH3allMU - BCJIEACTBUE MOJEPHU3ALUU alla-
paTHOU miaT@opmbl JpaliBep MOXKET padoTaTh HECTAOMIILHO JUOO0 BOOOIIIE
nepectath GyHKIIMOHUPOBATH;

® KOH(MIUKTHI JOCTYMA - pa3IMYHbIE TPOTPaMMBbI HE MOTYT OJHOBPEMEHHO
OCYILECTBIATh JOCTYH K OAHUM U TE€M K€ KOMIIOHEHTaM CUCTEMbI aBTOMaTH3a-
MU, T.K. OOpalleHue K JaHHBIM OCYIIECTBIISIETCS Yepe3 COOCTBEHHBIE ApailBe-
pBl, paboTa OJHOTO M3 KOTOPBIX B KaXJbIi MOMEHT BpeMEHU OJOKUPYET BO3-
MOXHOCTb Pa0OThI OCTAIbHBIX.
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Jlunamuyecku nmojakiarodaempie 6ubdmuorexku (DLL) - aTo Mmonynu, Ko-
TOpPBIE COJIEPIKAT OMpPEACNCHHbIA HAa0Op PYHKIMN U JaHHBIX U MOJATPYyXKa-
I0TCS B MaMmaTh Npu Heobxoaumoctu. Ilomumo skoHomuu mamsatu DLL
UMEIOT JIBA BAXHBIX MIPEUMYIIIECTBA.

1) DLL 3arpysxaroTcsi B maMsiTh OJIMH Pa3 U MO3BOJSAIOT UCTIOJI30BATh
OJHU U T€ XK€ PYHKIUU U JAHHBIE B PA3IMYHBIX NPUIOXKEHUAX (MU KOIHU-
SIX MPUIJIOKEHUS) 0€3 UX NyOJIupoOBaHUS;

2) 6ubauoreku DLL moryt oOHOBISATHCS 0€3 MEPEKOMITUIISIIUUA HC-
noJib3ytomed ux mnporpammbl. COOTBETCTBEHHO YyiyullleHHe (YHKIHO-
HAJIbHOCTHU OMOTUOTEK HE 3aTPOHET KOJ MPOrpaMM.

[ToMuMO yKa3aHHBIX NPEUMYUIECTB IWHAMUYECKHU IMMOJKIOYAEMBbIE
OMOIMOTEKH UMEIOT PSJT HEJIOCTATKOB:

1) usamenenuss B QyHKIIMOHAIBHOCTU OUOJMOTEK MOTYT OBITh CTOJb
NPUHLIUIHNAIBHBI, YTO HMCHOJb3YIOIlas WX MOporpamMma mnepectaHeT pado-
TaTh;

2) clloKHas cucTeMa nojaydyeHus uHpopmamnum oo ommnokax;

3) OTCYTCTBHE E€AUHBIX CTAaHAAPTOB Ha (YHKIHOHAIBHOCTH MOXKET
NPUBECTH K TOMY, UTO Pa3Hble MPOU3BOJUTEIHN PEATU3YIOT HECOBMECTH-
Mble OUOJMOTEKH AJIsl OJHUX U TeX e YCTPOUCTB;

4) DLL 06ubauoTexku coJepKaT «HEYINpaBIseMbli KOJI», KOTOPBIH
MO>KET BBIBECTH MPUIIOKEHUE U3 CTPOS.

bonpmioe xoimyecTBO mporpaMm B 00JIaCTHM TPOMBIIITIEHHON 00pa-
OOTKM JaHHBIX pEaTU3YyIOTCS B HACTOsIIEEe BpeMsi Ha 0a3ze MepcoHaIbHBIX
KOMIIBIOTEPOB MO/ YIPaBICHUEM ONEPAIMOHHBIX CUCTEM cemeiicTBa Win-
dows (Windows 95/98/NT/2000/XP/Vista) dbupmel Microsoft. s peme-
HUSI KOMMYHHUKAI[MOHHBIX MpobiemM pupmoit Microsoft Obiia nmpemnoxeHa
texHoaoruss OPC, cTaBmas B HaCTOAIIEE BPEMS IPOMBIIIJICHHBIM CTaHIAP-
TOM.

OPC (OLE for Process Control) — 310 cTaHaapT B3auMOACHCTBUSA
MEXIy MPOrpaMMHBIMU KOMIIOHEHTAMU CHCTEMBI cOOpa JaHHBIX U YIpPaB-
neHust (SCADA), ocHoBaHHBIM Ha 00BbekTHOU Moaenu COM/DCOM. Tex-
Hosnorus OPC npenHa3zHayeHa i 00eCTeYeHUS:

® YHUBEPCAJIbHOTO MEXaHHW3Ma OOMEHa JaHHBIMU MEXJy JaTuuKa-
MH, HCHOJHUTEIbHBIMM MEXAaHU3MaMHU, KOHTPOJUIEPAMH, YCTPOHUCTBAMH
CBSI3U C OOBEKTOM U CHUCTEMaMHU TMPEICTABICHUS TEXHOJOTUUYECKOW HH-
dbopmanuu;

® ONEpPaTUBHOTO JUCTETUYEPCKOTO YIIPABICHUS;

e apxuBanuu naHHbIX CYB/I.

Uepes untepdeiicet OPC o1HY NPUIIOKEHUS MOTYT YATATh WU 3aMu-
ChIBaTh JaHHbIE B JIPYTU€ MPUIIOKEHUS, OOMEHUBATHCS COOBITUSIMHU, OIO-
BEIIATh JIPYT JApyra O HEUITATHBIX CUTyalusixX (TpeBOrax), OCylIECTBISTh
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JOCTYIl K JaHHBIM, 3apETUCTPUPOBAHHBIM B apXuBax («UCTOPUUECKUE
JaHHbIE). DTH NPUI0KEHHUS MOTYT pacroJliarathbcsi Kak Ha OJJTHOM KOMIIbIO-
Tepe, TaKk U OBITh pacmnpenesieHHbIMU 1m0 ceTH. [Ipu 3TOM HE3aBUCUMO OT
dbupmbi-noctaBuuka crangapt OPC, npusHaHHBIN W NMOAJEp>KaHHBIA Bce-
Mu Beaymumu dupmamu-npouspoauteasiMmu SCADA-cuctem u odbopyo-
BaHMs, Oo0ecneuyuT UX coBMecTHoe (yHKuuoHuporanue. OcoOblil Kiacc
OPC-npunoxenuit npeactrapiastoT coboit OPC-cepBepbl KOHKPETHBIX all-
MapaTHBIX YCTPOWCTB — OHH IMOCTAaBIAIOTCS MHOTHMH HMPOU3BOIUTEIIMHU
annapaTtHbIX cpeactB. OPC-cepBep co3maer cBoero pojaa aOCTpakUHIO arl-
naparypbl, mo3BoJisiss JoboMy OPC-kiueHTy 3anmuchiBaTh W CUHUTHIBATH
JaHHBIE C YCTpOWCTBA. YCTpPOMCTBO, MJsi KoToporo ecth OPC-cepBep, Mo-
XKET UCTIOJIb30BaThCA BMecTe ¢ Jito0oi coBpeMeHHO SCADA-cucteMoi.

Cpenu HegOCTAaTKOB HEOOXOAUMO OTMETUTH CIEAYIOIIHUE:

1) pazpaboTYuKy JOCTYHHBI TOJBKO CpeJicTBa 0OMeHa JaHHbIMU. J[0-
CTYHN K ImapaMeTpaM MOJAYJIEH HE pPEaJU30BaH B CEPBEPE, YTO 3HAUUTEIBHO
OTPaHUYUBAET BO3MOXHOCTU NMPUMEHEHUs JaHHOro npoaykta. Kondury-
pauuss MOAYJIEd MOXKET HNPOU3BOAUTHCS TOJBKO ITOIMOJHUTEIbHOW YTHIIH-
TOU mpu 00s13aTEILHOM yCIOBUU OCTAHOBKHU PabOTHI CEPBEPA;

2) cTpyKTyphl AaHHbIX, onucaHHbie B NAPOPC, umeroT 00001IeHHbIH
XapakTep U He 00ecneunBalT BO3MOXHOCTH KOHKPETHU3AallMU TUIIOB KaHa-
JIOB IIe€peaavyu JaHHBIX;

3) MmexaHu3Mbl pabOTHI cepBepa ¢ 00OPYyIOBaHUEM CKPBITHI OT pa3pa-
0otuuka. Tak, HampuMep, HEBO3MOXKHO NPOTPAMMHO HPOBEPUTH UCIOJIb-
30BaHUE CTOPOXKEBOrO TanMepa.

Ecnu mepeduncieHHbIe BBINIE TEXHOJOTUM HM3-3a CBOUX HEJOCTATKOB
HE MOTYT OBITh HKCIIOJIb30BaHbl B aBTOMAaTHU3UPOBAHHOW CHUCTEME, pa3pa-
OOTUYMK MOXKET CO037aTh COOCTBEHHBIM MPOTOKOJ B3aUMOJAEHUCTBHUS, YTO
NO3BOJIUT PEaan30BaTh BCE€ HEOOXOAUMBIE PYHKIIUU PAOOTHI C MOAYISAMHU.

[IpoTOKON B3aMMOJENUCTBUS — 3TO MPOrpaMMHasi KOHCTPYKIHS, ONHU-
ChIBaIOIIasi HEKOTOPYIO (PYHKIMOHAJIBHOCTh, HE yKa3biBas MPHU 3TOM OCO-
OE€HHOCTH ee peanu3anuu. TakuMm obpaszom, untepdeiic obodmaeT Tpedo-
BaHUs K KJjaccaM, peanu3ylomum uHTepdeiicel. B utore ymensbinaercs
CTEINEHb CBSI3aHHOCTU OTHAEIbHBIX KOMIOHEHTOB CHCTEMBI, YTO MO3BOJSET
U3MEHATh pealu3aiuio UHTep(eiicoB, HE MEHSA MPU ITOM PEATU3ANUIO
OPYTUX KOMIIOHEHTOB.

B cocrtaB nmporpammHoro o6ecneuenus, nocrapiasemoro upmoi ICP
DAS, Bxoaut Takxke mniatrpopma TpadUUECKOro MPOrpaMMHUPOBAHUS
LabVIEW, npennasHaueHHas A8 KOMIIJIEGKCHOW aBTOMAaTH3aIlUU IIPO-
MBIIIJIEHHOTO NPOU3BOJICTBA.
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Cpena LabVIEW (Laboratory Virtual Instruments Engineering Work-
bench) — pa3paborka kommnanuu National Instruments (NI) [12], mo3Bosstorias
WHXXEHEpAaM W YYEHbIM (HE CIeNHaJucTaM B 00JacTH MPOrpaMMHPOBAHUS)
OBICTPO cO37aBaTh COOCTBEHHbIE KOHTPOIbHO-U3MEPUTEIBHBIE CUCTEMBI (BUPTY-
aJlbHbIe MPUOOPHI), MAKCUMAJIBLHO OTBEYAIOUIUE UX MOTpeOHOCTSIM. J[aHHas cu-
cTeMa pa3pabOTKU BUPTYAIbHBIX MPUOOPOB MPEACTABISIET cOO0OW cpemy MpH-
KJIQJTHOTO TpaUyecKoro MporpaMMHUpOBaHUs, KOTOpash UCIOJIb3yeTcs B Kaude-
CTBE CTAaHJIApPTHOTO MHCTPYMEHTa IJisi MPOBEICHUSI U3MEPEHHM, aHanIM3a JlaH-
HBIX, YIIPaBJICHHUs MPUOOpPAMHU B UCCIEeTyeMbIMU 00bekTamMu. B mocnegnee Bpe-
Mms mnatdpopma LabVIEW mnonyuaer Bce Oosbliiee pacnpocTpaHEHUE B IPO-
MBIIJIEHHOCTH W 00pa30BaHWM, NPHU TPOBEICHUHM HAYYHBIX HCCICIOBAHUU WU
BBITIOJTHEHUH TPOEKTHBIX PaboT. ITOMYy CIOCOOCTBYeT €€ HECOMHEHHOE IIpe-
UMYIIIECTBO — BBICOKAsi MPOU3BOAUTENBHOCTh MPHU pa3pabOTKe MporpaMm, IIH-
pokuii Ha0Op (PYHKIIMOHATIBLHBIX BO3MOXKHOCTEH SI3bIKA U CPEIbI MPOTPAMMHUPO-
BaHMSI.

[Ipu pa3paboTke MpOorpaMMHBIX CUCTEM B TEKCTOBOM BHJE BCE Yallle HC-
MOJIB3yETCSl KOMIIOHCHTHAS apXUTEKTypa, TJIe MporpaMma MpeACTaBIsSeTCs B BH-
JI€ COBOKYMMHOCTH KOMITIOHEHT C MPOCTBIMHU U YETKO CNEHUPUIUPOBAHHBIMU HH-
TepdericaMu. ITOT MOJAXO] MO3BOJISIET pa3padaThiBaTh KOMIOHEHTHI HE3aBUCH-
MO, peaJu30BbIBaTh MX TaK, YTOOBI MMETh BO3MOXHOCTH pabOTHI B pacipee-
JIEHHOU cpene, MOAU(PUIIMPOBATH OJHH KOMIIOHEHTHI MPOTPAMMHOI0 oOecreye-
HUs 0€3 U3MEHEHHUS JIPYTUX, U T.1. BO3MOXHOCTH KOMIIOHEHTHON apXUTEKTYpPhI
AKTUBHO HCMOJIb3YET TEXHOJOTUsl ObICTpOU pa3paboTku npuiioxeHuit (RAD -
Rapid Application Development), co3gaHHON Ha OCHOBE BH3yaJIbHOI'O OOBEKT-
HO-OPHUEHTHUPOBAHHOTO MporpaMmMupoBanus. OHa 3aKII0YAETCs] B BO3MOXKHOCTH
HATJISITHO KOHCTPYUPOBATh TMOJIB30BATEIBCKUN HMHTEPQEHC C MOMOIIBI0 MaHH-
NyJIATOpa MbIIIb, UCKJIIOYAasl HamuMcaHue oObeMHBIX TEKCTOB mporpamm. Cpena
unrepdeiica Visual Basic Oblia nepBoii, UCHOJB3YIONIEH TaHHYIO TEXHOJOTHIO,
3ateM nosiBuiauch Borland Delphi u Borland Builder, MS Visual C# NET. Kax-
Jasi cpella OpUEHTHPOBAHA Ha CBOM s3bIK MporpaMMmupoBanus - Basic, Pascal,
C++ wmm C#.

HauGonpmyto nomynsipHocts B cTpanax CHI' momyuuina kommepueckas
cpena paspaborku noj HazBaHueMm Delphi. Peanuzanus s3pika Delphi mpoekTom
Free Pascal (monnoe nazeanue Free Pascal Compiler) mo3BosisieT ucnonab30BaTh
€ro JUIS CO3JIaHMs TNpUIokKeHUH He Tojbko B Windows, HoO u Mac OS X,
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Windows CE u Linux. B nacTtosimee BpeMs B paMKkax MHpoekTa pa3zpaboTaHa
cpena Lazarus — cBOOOJHO pacnpocTpaHIeMblid aHAIOT CPeJlbl MPOTPaMMHUPOBA-
Hus Delphi u Lazarus Components Library (LCL) - Oubnuoreka KOMIOHEHTOB,
anajornunas Delphi VCL [7].

HUuctpymentanbabie cpeactBa Microsoft Visual C++, Bkitouasi peakTo-
PBI PECYPCOB, CYIIECTBEHHO 00JerdaroT padoty no Win32-nporpaMMHpOBaHHUIO.
HNmMeeTcst BO3MOKHOCTh pa3paboTku nporpamMMm Ha C++ ¢ UCTONb30BaHUEM Kap-
kaca npuioxeHui — ouoamoreku MFC. Kak npaBuio, B HUX peann30BaHa apXu-
TEKTypa «IOKYMEHT-BUI», pa3lielidiolias JaHHbIE U WX MpeACTaBICHUE, YTO
MO3BOJISIET MIPEACTABIATH OJTHUA U T€ KE JAHHBIE MTO-PA3HOMY.

C nosisnenueM minatdopmsl NET, Microsoft npenoxuiia Habop UHCTPY-
MEHTOB, 00JIeTYaloIMUX pa3pabOTKy mporpaMm it pa3Hbix cpell - Visual Studio
NET, a taxxe HOBBII 51361k TTporpammupoBanus C# (C Sharp) agantupoBaHHBIN
mox NET.

S3bik C# co3gaH Jy1st TOro, 4ToO0bl MPEAOCTAaBUTh TPOTPAMMUCTY ITPOCTOTY
ucnoas3oBanus Visual Basic u, B caydyae HE0OXOJIMMOCTH, BBICOKOIIPOU3BOIHU-
TEJIbHBIN, HU3KOYPOBHEBBIM A0cTyn K mamsatu no tuny C++. Ha a3sike C# He
pPEKOMEHIyeTcsl pa3padaThiBaTh MPOrPaMMBbl, TPEOYIOIINE MOBBIIIEHHOTO OBICT-
POJIEUCTBHUS Y BBICOKOM NMPOU3BOAUTEIBHOCTH.

S3bik C++ ocTaHeTcst B 3TOM 00JIACTH JIyUIIIUM U3 SI3IKOB HU3KOTO YPOBHHL.

B C# orcyTcTBYIOT CpencTBa, HEOOXOAUMBIE ISl CO3/JaHUS BHICOKOITPOU3-
BOJIUTEJIbHBIX MPUIOKEHUHM, B YACTHOCTH MOJICTaBIsieMble (PDYHKIIUHU U JECTPYK-
TOPBI, BBIMIOJHEHUE KOTOPBIX TapaHTUPYETCS B OMPEJEICHHBIX TOYKaX KOJIa.
Tem He MeHee, YUCIIO PWIOKEHUN, TOTIaA0IINX B 3TY KaTETOPHI0, HEBETHUKO.

Jlaniee B 3TOM pazjelie NpUBEACHBI IPUMEPHI CO3IAHUS MOIb30BATENbCKUX
MPUJIOKEHUH, YIIpaBISIOMUX padboToit Moyneit cepuu [-7000. 3a oCHOBY B3SThI
HauOoJee PpPACOPOCTPAHEHHBIE CpPEAbl BHU3YaJbHOIO MPOrPAMMUPOBAHUS
(Lazarus, Borland Delphi, Microsoft Visual C++, Microsoft Visual C# NET) u
rpaduueckoro- LabVIEW.

4.1. MeTtoaguka HACTPOIKH NMPOrpaMmmMHoro oodecnevyenus 1-7000

Hns ynpasnenust monyisimu cemerictea [-7000 u3 mporpaMm mosib30Bate-
75 Heobxonumo Bocmodib3oBatbesi CD-ROM, nocraBnsieMbiM ¢ Moayiisimu. Ha
ATOM JIUCKE HAXOJMSTCS BCE HEOOXOJIUMBIC ApaliBepbl YCTPOWCTB, YTHIMTHI, a
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ICP DAS_M20050823

IEP DAS
Development Toolkits

<=

| u Toolkits (Softwares) | Manuals
EJ Browse Contents

Ed ContactUs

EJ View Readme.txt

Ed View Our FTP-Site on the Internet
K3 Install Acrobat Reader 6.0

Puc. 25. OxHo nporpamMMmsbl
aBTO3arpy3Ku

B L ———— )

ICP DAS_M20050823

User's Manual
Development Toellits

| u 7000/8000/87K Series Toolkits (with DCON protocol)
EJ 7000 Series User's Manual EJ minios7
u 8000 Series User's Manual = 1SaGRAF Controllers
u 7188(D)/DOS Embedded Controller ﬂ Modbus Controller
7188(D) Embedded Controll
g D} Embedded Controliex Ed wireless Series
u 7188XA/BIC & 7521/2/3/4/7 Series
) Ed Other Products
K3 7188E Series
K3 iew for Software Library and Manual
Ed FRnet Series Toolkits

€= MAIN MENU

Puc. 26. Coaepxumoe pazzgena
«Toolkits (Softwares) Manuals»

ICP DAS_M20050823 l

7000/3000/871 Series
Toalilts (with DOCK proteesld

& DCON Utility
&l DCON Utility (DOS)

RJ pcon_ppE

& DCON_Labview

&l DCON_DLL

@l DCON_ActiveX

REJ DCON_indusoft

&l DCON_LINUX

Kl NAPOPC Server

B3 1-7560/1-7561 /1-7563 (Driver)
& Motion

4= BACK
= MAIN MENU

Puc. 27. Cnucok yTUIuT pasjiena
«7000/8000/87K Series Toolkits (with
DCON protocol)»
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TaKXKe PYKOBOJACTBO IIOJIb30BATEIs.
[Ipn 3amycke naHMCKa OTKPBIBAETCS

OKHO TpOrpamMMbl  aBTO3arpy3KH,

MpeaAcCTaBJICHHOC HAa PHUC. 25.

[Ipu BBIOOpE MEpBOTrO pasjaeina
«Toolkits (Softwares) / Manuals»
OTKPBIBAETCS OKHO, MOKa3aHHOE Ha
puc. 26. 31ech MOJb30BaTEIIb UME-
€T BO3MOXXHOCTh TOJYyYUTh HH-
dbopManuio MO MOIYJISIM pa3ind-
HBIX CEpHil, a TaKXe YCTAaHOBUTH
YTHJIMTHI U JpaunBepa.

Tak mocne BbIOOpa pasjgena
«7000/8000/87K Series Toolkits
(with DCON protocol)» oTkpbiBa-
€TCs CHUCOK YTHJIUT (CM. puc. 26).

Ha puc. 27 noka3zaHo MeHIo,
C TOMOUIbI0 KOTOPOTO MOXHO
YCTAHOBHUTHh  JApaMBepbl  HHTEP-
deiicapix mnpeoOpaszoBarteneit (I-
7560, I-7561, 1-7563), yTUAUTHI
B3aUMOJCUCTBUSL C MOAYJIAMU H3
pPa3IWYHBIX ONEPAllMOHHBIX CH-
crem (Windows, DOS, LINUX), ¢
WCTIOJb30BAHUEM PA3JIUIHBIX Me-
xanu3moB noctyna (DDE, DLL,
ActiveX), a Tak)Ke ympaBJeHUS Ha
ypOBHE BUpTyajbHOro mpubopa
LabView.

7t TOAKIIYEHUs MOJIYJeu
[-7000 x KOMIBIOTEPY 4YEPE3 YyHU-
BEPCAIBHYIO  TOCJIEA0BATEIbHYIO
muny (USB) HeobxoauMo ycraHo-
BUTH JPaWBEpP UCIIOJB3yEMOTO IIpe-

obpazoBares uHrepdeiica.
Hampumep, eciim B kadectBe Impe-
obpasoBareisi uHTepdeiica  wuc-

noJib3yercss moayisin [-7561, ycra-
HOBKa JpaiBepa MPOU3BOJUTCSA B



CJIG,I[YIOH.ICﬁ IIOCJICOA0BATCIbHOCTH

1) BeiOpats  ccbuiky — «l-
7560/1-7561/1-7563(Driver)»
(puc. 27).

2) IIpu  BBIOOpPE  CCBHUIKH

«Driver For I-7561» (puc. 28),
OTKpBIBAE€TCSI OKHO MPOBOJHUKA
(puc. 29) ¢ mporpammoii kKoHH-
rypamuu mopra, K KOTOpOMYy TOJI-
KJIro4YaeTcs:i yctpouctBo [-7561, u
I paiBEpOM yCTPOUCTBA.

Temepp MOXHO TOIKIIOYHUTH
uHTep(decHbIi TpeoOpa3oBaTellb
[-7561 x mopty USB. IlosBurcs
npeaynpexjaeHue o HaWJIeHHOM
000pyJI0BaHUH, B OKHE YCTaHOBKU
HOBBIX YCTPOMCTB HEOOXOAUMO
yKa3aTh NYTh K ApaWBeEpy YCTPOU-
CTBa U YCTaHOBUTH €TO.

3) Jlns xoHdurypamnuu nopra
HEOOXOUMO 3alyCTUTh MPUIIOKE-
Hue «SetCOM.exe» (naHHOE neH-
CTBUE HE SBIISIETCS 0053aTEIbHBIM
U BBINIOJHAETCS JIMIIL IPU HEOOXO-
IMMOCTA CMEHBI HOMEpa BHPTY-
albHOTO MOpTa, K KOTOPOMY MOJ-
KJIIOYEeH mpeoOpa3oBaTesib HHTEp-
deiico). Ilocne 3amycka B cu-
CTEMHOM Tpee (system tray) To-

SBUTCSI 3HAYOK , BEIOpaB KOTO-
Pblid, MOXKHO 3allyCTUTh MPOTPaMMy
«COM port setup program» (puc.
30). Hudpamu mokazana mocieno-
BATEJILHOCTH JNEeNCTBUU npu
HacTpouke mopra. Kak BHAHO wu3
puc. 30, ycrpoictBo «I-7561 USB-
t0-RS232/422/485 Convertery,
NOJKJIIYEHHOE K BHUPTYAJIbHOMY

ICP DAS_M20050823

&l Driver For |-7560

Qthers Products
1-7561 is USB-to-R5232/422/485 Converter

& Driver For I-7561

Compatibility: USB 1.1 standard
Input port : USB
Output port: RS-232/422/485
RS-232 Signals: TXD, RXD ,GND
RS-422 Signals: RX+, RX-, TX+, TX-
RS-485 Signals: DATA+, DATA-

&l Driver For |-7563

Ed View 1-7520 User's Ma

Driver Supported :
Windows 98/ME/2000/XP,iIMAC 0S 10.1X, 10.2.X ,Linux

Pnc: 28. Boi0op npaiiBepa st npeoépasoBa—
Tens uHTepdeiica

\I
Jo [ e 7]

w5 % -
Ko [ = 7000 + 7562 » 7561
3 ——

& Vnopraotwe ~ 3= Bugel v (g Sanck Ha KOMMAKT-AMCK

-
Vs Pasmep Tun lata usmenermn  Pasmenjenue

1z6p. 1e CChUKH
F_]:'. AokymenTel

FE WzoBpaxenuna
B Myseia

MogpoBree »

Y3 MMErLLWECA Ha ancke daitnel (3) ~

ﬁ?memwamgk by cheadme. o o
rm2303 MFC Application i

o] C
Mankw v -4

DVD RW ancke = . SERSPL
Napdos L% Ceeachin
oo [2]|
T56x

7560

7561

. 7363
USR-42

«  SERSPLVXD

AEHWA ANA YCTAHOBKH a0 ‘
83 KB "’“ﬂ.‘i‘

SERWPL
BEAEHNA ANA YCTAHOBKN

=¢f 2691

|' ) Manual =
| Hara wsmenenna: 13.11.2001 10:28
Pasmep: 240 Kb

% SetCOM
Aata cosaanwa: 1311.2001 10:28

Mpunoxkerne

Puc. 29. IIporpamma xoHpuryparmu
COM-nopra

COM port setup program ver 1.0.0.4

Device Description [ Port Change to...
at None  COM1 ©° COMS
at None
" COM2 C COMB
at None

+ |-7561 USB-t0-RS232/422/485 Converat COM4 & COM3  COM7

R R e R R R R R

at MNone
o 4 ¢ COMS
at Mone
at None
at MNone Set
at MNone
at Mone Exit

Puc. 30. MaTepdeiic mporpaMmbl HACTPOHKH
COM-nopra.

nocienoBaresbHOMy nmoprty COM4, HacTpanBaeTCs Ha B3aUMOJIEVCTBUE C
BUpTyallbHBIM nopToM COM3. [l yCHemHoro M3MEHEHHUS NapaMeTpoB
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IO AKJIFOUYCHUN A YCTpOﬁCTBa HCO6XOI[I/IMO HaXXaTb KHOIIKY «Set» u nepcesa-

TPY3UTh KOMIIBIOTED.

ICP DAS_M20030823

7000/8000/87K Series
ToolXite (with DOGH protoeeld

n DCON Utlity ?Vlca?antJ:i(!izns:
| EJ DCON Utility (DOS) Configuring modules
B pcon_poe Pt
&l DCON_Labview Checloum
Powi
gl DCON_DLL Sofe value
DCON_ActiveX ... etc.
n ACIve Testing I,chaction
EJ DCON_Indusoft Module supported:
n DCON LINUX l—?ﬂﬂo{aﬂ:dl)!ﬂﬂ( series (with DCON protocol)
= 0S su rted:
El NAPOPC Server Windows 95/T/ 2000/XP

RJ 1-7560/1-7561 /1-7563 (Driver)

& Motion “ EARH

= MAIN MENU

Puc. 31. Mento BLI6Tpa ytuiautel DCON

. — Wnaa Pasmep Tun [ata usmenenna PaaMeu:erme
!E‘ Hosyweirsss ¥2KE MMEMDLLIMECA Ha AWCKe daitnel (3) i -
E ot Town [
B My [' | Manca c pafinatin i s
MoapoBres » [k, Version 438
I | Tekcroseit gokymenT

Manka % | 116KE

| DCONDLL Sowr =

. DCON_DOS

. DCON_InduSoft

. DCON_Labview

, DCON_Linux }E

DCON_Utility

. Setup

FRnet
fei=l

Setup

| Manka © daiinanm
! [Jarta wzmenernsa: 18.04.2005 10:53

Puc. 32. Karanor yrunutst DCON

Setup will install DCOMN_Utility in the following Folder.

Toinztall ta thiz falder, click Nest.

Toinstall to a different folder, click Browse and select anather
falder,

rou zan chooge not ko install DCOM_Utility by clicking Cancel to
exit Setup.

 Drestination Folder

C:ADAQPro\DCON _Utility

Browse... |

< Back Cancel |

Puc. 33. Ctpanuna Bei6opa
Karajora Ha3HAYCHUS
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Ipumeyanue: Ilpu wucnonp3osa-
HUU TpeoOpazoBarenss uHTepdei-
ca [-7520AR ycraHoBKka momoi-
HUTEJIbHBIX JpaliBEepOB HE TpPeOy-
€TCs, yIpaBieHHE MnpeoOpa3zoBa-
TEJIEM  OCYIIECTBISIETCS  4epe3
COM-nopT, K KOTOPOMY OHO MO/JI-
KJIIOUEHO.

[IpoBepka pabGotocmnocoOHO-
CTH MOJAYyJEHl OCYILIECTBISIETCS
yrunuton «DCON Utility». Hdnas
€e YCTAaHOBKH HEOOXOIUMO BBI-
OpaTh HEPBYI CCBUIKY (CM. puc.
31).

B oTkpbiBHIEMCS OKHE MpO-
BOJHUKA HAXOJUTCS MOJKATAJIOT C
TUCTPUOYTUBOM YTHUJIUTHI, ONUCA-
HUEM €€ BEPCHH M CIMCKOM IOJ]-
JNep>KUBAEMbIX YCTPOMCTB (pHuc.
32).

3anmycTuB mporpamMmy — HH-
cTasaTop «Setup.exe» U3 KarTa-
jgora «Setup», HE0OXOIUMO PYKO-
BOJICTBOBAaThCS KOMaHIaMu Ma-
cTepa ycTaHOBKM. Mactep TpeOy-
€T YyKa3aTb TMyTh K KaTaJory
Ha3zHaueHusi «Destination Folder»
- KaTaJIoT, B KOTOPBIA yCTaHaBIIMU-

BaeTca mnporpamma (puc. 33),
Ha3BaHWE KaTajora mporpaMmsbl B
MEHIO OoC Windows

«IlTyck/IIporpammbl» (puc. 34), a
TaKXe€ MpeaocTaBiisieT HUH(opma-
HUI0O MacTepa YCTAaHOBKH (puc.
395).

Ha  mnocnemnei  Bkiaake
(puc. 36) MacTep YCTaHOBKHU
npeanaraetr 3arpys3uth Gailn c

OTIMCaHWEM BO3MOXHOCTEH yTH-
auTel «Yes, I want to view the



Readme file now.», a takxe 3arpy3uTh yTuiauty «Yes, I want to launch

DCON_Utility now.». OKHO yTHJIUTBHI IPEACTaBIEHO Ha puUc. 37.
I-Selecﬂ)mgram Folder “ ﬁ‘ Start Copying Files “ ﬂ‘

Setup will add program icons to the Program Folder listed below,
“Y'ou may type a new folder name. or select one from the existing
Folders list. Click Mext to continue.

Setup has enough infarmation ta start copying the program files.
If pou want to review or change any settings, click Back. If pou
are satisfied with the settings, click Nest to begin copying fles.

Program Folders:

Current Settings:

Ingtall DCOM Utility version 4.3.8 -
[¥ersion 4.3.8] [March,2,2005] |‘ |
Fixed Bug: ==

Install Shield package not include "MSWINSCE.OC:" and
wil get run time error, if Windowssystem32 does not have t
[Wersion 4.3.7] [February,1,2008]
Mew Support Modules: I
i-7045,i-7055 | /0 modules
M70E7 Modbus RTU Protocol modules.
T188EF-016 RFNet modules
“WinCon:when 87K module are plugged into WinCon 1/0 5
Modify: el
1|

Existing Falders:

AREYY FineReader £.0 Tools - v

ABBYY Lingwo 8.0 Tools = l
Accessones 1=l

Adrminigtrative Tools

CA Registration

Camera Asgistant Software

Catalyst Contral Center

Catalyst Install Manager

Computer Associates ERwin 4.0 =

1l | 3

< Back Mext » | Cancel I < Back, | Mext > Cancel ]

| = ! ___
Puc. 34. Ctpanuna Beibopa kaTaiora Puc. 35. Crpanuna Tekynux HacCTPOEK
MIPOrpaMMBbl MacTepa YCTaHOBKHU
SRR & ] &) DCON Utiity Ver. 438 SR =X

File COMPort Search Run Terminal Help

Setup has finizhed installing DCON_Uiity on wour computer. Searching for [-7000/8000 Modules...

Setup can launch the Read Me file and DCON_Utility. Choose =)= I[E] [T B

the options you want below

Modul Addiess | Baudrate | Alam Checksum Description

¥ s, | want to view the Readme file now.

W fes. | want ta launch DCON_Utility now

Click Finizh to complete 5 etup.

1 . | 3
~ Searching Status:

COM Port: [50 2 Address: [irdac] [ihexd BaudRate: [3g0D
—
| _
Puc. 36. Ilocnennsis ctpanuiia mactepa Puc. 37. Untepdetic
YCTaHOBKH ytuiutel DCON

Pabora ¢ ytunutoil HauumHaeTca ¢ 3agaHusi Homepa COM-mopta
(Com to search), k KoToOpoMy TNOJKJIIOUYEH NpeoOpa3zoBaresib HHTEpPeiica,
yka3aHus ckopoctu nepenauu (Baud rate to search), B HEKOTOpPBIX ciydasix
Tpebyercsa yka3zath BpeMs Taiimayrta (Time Out Setting) u HeoOX0AUMOCTH
npoBepku kKoHTpoJbHOU cyMMbl (To Search Checksum Enabled Module?).
[lepeuncieHHble HACTPOWKM 3aJAlOTCA B JUAJOTOBOM OKHE, JOCTYIHOM
yepe3 nyHKT MmeHio «COM Porty» (puc. 38).

Kak BugHo u3 puc. 38, yrunura cKoHQUryprupoBaHa Ha CKaHUPOBa-
HHE MOJYJeH, MOJKIIOUYEHHBIX MOCPEACTBOM IMpeoOpa3oBartelisi uHTepen-
ca k nmociuenoBareapHomMy nmopry COMS Ha ckopoctax 9600 u 115200, npu

9TOM TMIPOBEPSAETCS KOHTPOJIbHAs CyMMa, BpeMs TaliMayTa COCTaBJSCT
200 wmc.
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HaxaB knonky «Hauats ckanupoBanue (Start Search)» yrtunura
ONpalinuBaeT MOJAKIIOUYEHHBIE MOJIYJIM Ha YKa3aHHBIX CKOPOCTSX, B PE3YJib-

9] Select the COM Port and Baud Rate... WSl | 4] ocon ity Ver. 433 — (= S
COM to search: Time Out Setting : File COMPort Search Run Terminal Help
COMS - ’7200 ms Searching for I-7000,/8000 Modules...
el@la| Slo|o] e
HaudE LR EAlEn Module | Address | Baudrate ‘ Alam Checksum Description
r r = W 115200 7044 33 3600 Dizahle 4D1+8D0
[~ 57600 [~ 29400 ™~ 19200 v 9600 7080 5] 9800 [Dizable Frequency Maode
— 4300 2400 1200 o1ap 1E[10] 9600 Disable +-28Y
Select All Clear
To Search Checksum Enabled Module ?
" No * ‘Yes [|
4 m [
° Searching Status:
COM Port [oopg s Addess [18[dec]  |12Thex] Baud Rate: [ 9500
Lancel
i
181
Puc. 38. JlmanoroBoe oKHO |

HACTPOMKH MOCIENOBATEIb-

Puc. 39. Pe3ynbprat moucka moaKJIOUYEHHBIX
HOTO TMOpTa

K KOMIIBIOTEPY MOIYJIEH

TaTe 4yero popMUpyeTcs CUcok Moayiel (puc. 39).

Takum 06pa3zom, ¢ MOMOIIBIO YTUIUTHI CHOPMHUPOBAH CIIUCOK MOAY-
Jeil, MOJIKJIOYEHHBIX K CHUCTEME, MPOM3BEJ€HA HACTpPOilKa MOPTOB IS
yIpaBJI€HUA YCTPOMCTBAMH C TOMOUIbIO KOMIbIoTepa. Temepb MOXXHO
NpUCTYNaTh K pa3pabOTKe MOJAb30BATEIbCKUX MPOTPaMM YIpPaBJICHUS MO-
TYIISIMH.

4.2. COOp NaHHBIX U YIIPaBJEeHHE MOAYJIAMHU

YnpaBnenue moayiasaMu Ha ypoBHe [I9BM cBoautcs k aCHHXPOHHO-
My obmeny uHbopmanueit uepes COM-nopT (Ipu HUCIOIB30BAHUU TIPEOO-
pazoBarens unrepdeiicor [-7520AR) u/unm Buptyaneusiit COM-nopT, ec-
JIM UCIIOJIb3YeTCs npeodpa3oBaTesnb nuHTepdeiicon [-7561.

PaccmoTpuMm npuMep B3aMMOJEHCTBUS C HPOU3BOJBHBIM MOIYJEM
ICP DAS uepe3 COM-nopT B pexxume KOMaHIHOW CTpOKH. B mporpamme
JOJ>KHA 00ecreynBaThCad BO3MOXKHOCTh 3ajanus napamerpoB COM-nopra:
HOMEp, CKOpOCTh oOMeHa, ¢opmaTr mnockinku. [lpu mepemaye KoMaHIbI
HE00X0UMO O00€eCHeYuTh BO3MOXKHOCTh yKa3zaHusl (piara mpoOBEpKHU KOH-
TPOJBHOW CYMMBI, @ Tak)X€ YCTaHOBKH BEJIWUYMHBI Tailmayrta. [locie BbI-
MOJIHEHUS KOMaHJbl OTBETHOE COOOIIEHHE JOJKHO OTOOpa)xaThCs Ha WH-
Tepdeiice moabp30BaTEIS.
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B crnenyromux pasgenax paccMaTpUBAIOTCS BOTPOCH YIIPaBJICHHS
MOJYJISMU W3 TPOTpaMM, pa3paboTaHHBIX C HMCIOJb30BAHUEM pPa3TUUYHBIX
cpen npoektupoBanus: LabVIEW, Lazarus, Borland Delphi, MS Visual
C++, MS Visual C#.

4.2.1. Ynpasjenue B SCADA cucreme LabVIEW

Hna obecnieuenust poctyna k monyisiMm ICP DAS B BuprtyanbHOM
npubope LabVIEW neoOxoaumo ycranoButh ytuauty DCON_ LabVIEW
(puc.40).

[locne okoHYaHHMs YCTAaHOBKHM CO3JaeTCsl KaTajor, MO YMOJYaHUIO
C:\DAQPro\DCON_LabVIEW, coxaepxamuii: oOnucaHue MNPUHIUIIOB
ynpaiaenus monyiasimu u3z LabVIEW; 6ubnuorexku d¢aitnos LabVIEW,
obecnieunBawiue B3aumojercTue uvepes *.dll ¢ MomgynsiMu pazaudHBIX
cepuit, a Takxke COM-nnopToM; TMHAMUYECKHU MOJKII0OYaeMble OMOIUOTEKH
(I7000.d11, Uart.dll), obecneuuBaronmue nporpamMubiii untepdeiic COM-
nopta u moayiaen [-7000; moakaTanoru ¢ 1EMOHCTPAUMOHHBIMU BUPTYaJlb-
HbIMU TIpuOopamu (puc.41).

Welcome ﬁ
‘Welcome to the DCOM_LabVIEW Setup program. Setup will install DCOM_LabWIEW in the following folder.
Thiz program will install DCOM_LabYIE\W on wour
- computer, Toinstal to this folder, click Next.
Toinstal to a different folder, click Browse and select anather
[ | It iz strongly recommended that you exit all Windows programs falder.
before running this Setup program.
“Y'ou can choose not ta install DCOM_LabVIEW by clicking
Click Cancel to quit Setup and then close any programs pou Cancel to exit Setup.
have mnning. Click Mext to continue with the Setup program
WARMIMG: Thiz program iz protected by copyright law and
international reaties.
Unauthorized reproduction or distribution of thiz pragram, or any L
pqrtion af it, may result in severe civil and criminal penalties, and Destination Folder
will be prozecuted to the maximum extent possible under law. CADADProDCON_LabWIEW Browse.
Mext > | Cancel |
Puc. 40. OkHO MacTepa yCTaHOBKH Puc. 41. OxHo HacTpoiiku
«DCON_LabVIEW» KaTaJIoTa Ha3HAYEHUS

I[Ipu  pa3paboTke  BUpTyaJibHOTO  mnpubopa 3a  OCHOBY
B3ST npUMEDP «Send_Receive command.vi» u3 KaTajiora
«..\DAQPro\DCON_LabVIEW\others». Unutepdeiic atoro npubdopa nopadboran
U TIEPEeBEJICH Ha PYCCKUH s3bIK (puc. 42).

OcHOBOI BUPTYaJIbHOrO MPUOOpa SABISETCS MOcenoBaTenbHOCTh (Stacked
Sequence Structure), conepxaias 4yeTbipe cTpaHullsl (puc. 43-45, 49).

Ha nepBo#i Bkiagke omnpenensiercs cratyc nopta (puc. 43). Ha BTO-
poit COM-niopT OTKpBIBAETCS JJIsl YIPABJIECHUS U3 BUPTyaJdbHOro npudopa
(puc. 44).
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Ha cnenyromeid BKJIagke BBI3BIBACTCS CYOBHPTYaIbHBIM MPUOOp T0-
CBUIKM KOMaHJIbl B MOJYJb U MMpUEMa OTBETHOT'O COOOIIEHUs (CM. puc. 45).
OcHOBOHl yKa3aHHOTO CYOBHPTyaJIbHOTO TpHOOpa SBISETCS BHI3OB
koMaHabl «Send Receive Cmd» W3 OMHaMHUYECKH NOJAKIOYaeMOW OHO-

auoteku «Uart.dll» (cMm. puc. 46).
Send_Receive_commandl.vi |5|E|—E_hj

File Edit Operate Tocls Browse Window Help @5{:';}
||» @ (1] 1

Kongurypauma COM-nopral

-

M2 nopTa| CKOpOCTE nepe,u,aun| . 1.; c
=5 | &beoo | (PR
paspAgHocTe gaHHel|  CTONOBBI B napurer|
§“8 ﬁll bit | EI1|U-TC_'|"TC|'BHE KOHTPONA N0 YETHOCTH |
MNocnate komMmaHgy MonyYeHHBIE gaHHBE| |
KCoMaHAa OTBETHOE cooﬁl.u,EHue|
S02M 1027080
£|TEiﬁr«.wa},.-"r (Mc)| ﬂKCIHTpOJ‘IbHHH C_',I'MME| BpEMA peakLmn (MC”
soon | b |

4 (1 3

Puc. 42. Untepdeiic monb3oBartesis BUPTyalbHOTO Ipubopa

Homep nopTa

= = = I = = = = I = = = I = = = I = 1 B Oy o = = = = = = I = = = I = = = I =
- r

[T

Lo N o N o Y o Y o Y o Y o o Y o o o Y e Y o e Y o Y o o Y o o Y e Y o o e Y o Y o o Y o o Y e Y o Y e

Puc. 43. TlepBas cTpaHuiia CTpyKTYpbl «I10CJIE€I0BATEIHLHOCTbY

Homep noprta
B B

CHOpOCTE Nepeaadqn|
HTEFY

[0 a0 AAHOCTE ,ﬂ,EIHHI:-I}:.'l |
[T

CTOMNCOBEIA E-l.-1T|
TIIEE 1
4k 1 1 UE |

[ N o O N e Y N o o Y e Y Y N N Y [ Y Y Y N Y N N N Y N Y Y N Y
Puc. 44. Bropas cTpaHuiia CTpyKTYphI «IIOCJIE€A0BATEIIbHOCTDY
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[Homep nopral
fooooooooooogooOyop 3 ~pfl00ooooooooon

[+]
OTEETHOE CooBLUEHNE
- [abck Pakc ||
arima (rac) p—

L ]
|: Eece

Cmd [~rmrmen
DﬂbHaH cyraraal Epema peakumn (mc)|
[ UiE ¥

P ||

O 0O 0 000000 000000000 ooonooooloononooooo

Puc. 45. TpeTps cTpaHHIIa CTPYKTYPBI «IIOCIEI0BATEIEHOCTHY

[ Send_receive_cmd.wvi Block Diagram - | = | =] |i:h] 1
Eile Edit Operate Toocls Browse Window Help Ii
|E.':> |@| | [ ] | ||@ |||.p|;||lﬁ’ | 15pt Application Font |- ” E,,_—_.v' =0 Cad

10 0 0 00 000 0000000000000 0000000000Q0aQao0aLmo0

Heirow

szH esult

m

| |
e+ B N
e length
ERgCEa]
| |
O0O0O0O000O0000000000000000000O0o0o0ooo0o0ooOoono —
o (11 F | |

Puc. 46. biok muarpamm cyOBHPTYaaIbHOTO
npudopa «Send receive cmd.vi»

IIpumeuanue: Cieayer 3aMeTUTh, YTO ISl QyHKIIMOHUPOBAHUS BUP-
TyaJbHOTO MNpUOOpa, COJEpPKALIETO0 y3el BbhI30Ba (DYHKIUU OUOIUOTEKU
«Call Library Function Node», HeoO6xoauMo 3a/1aTh MyTh K MUCIOJIb3yEeMO-
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My daitny o6ubnuorexku *.dll. JIas 3TOro B KOHTEKCTHOM MEHIO (DYHKIIHO-
HaJIbHOTO y3Jia BeiOuMpaeTcss nmyHKT «Configure...» (puc. 47), B OTKpBIB-
IeMCsl OKHE HEOOXO0AMMO 3aJaTh UMS MCHOJIb3yeMOl OMOIMOTEKH, Ha3Ba-
HHUE BBI3BIBAEMOUN (PYyHKIIMU, BXOJHBIC TTapaMeTpbl PYHKIIMH U THI BO3Bpa-
njaemMoro napametpa (puc. 48).

1 0000000000000 00000000000000000Q>0«~0n0OT«¢0«~>n0

B
M3k
’V Ret
Wisible Iterms
Help
= Description and Tip... szHesult
3l Set Breakpoint LI T
[ui6 ¥
Advanced Palette #
wkSurﬂ Replace »

Create .c File...

length
B

OO0O00o000000000000000000000000Q0«Q0Q0o0T«@naon

Puc. 47. Dnement mento «Configure...» 1715 3a1aHUS TapaMeTPOB BbI-
3pIBaeMON QYHKIIMH OMOTHOTEKH

Call Library Function -’ [
Library Mame or Path | CADAQProtDCOMN_LabVIEW Uart.dll
Function Mame | 5end_Receive Cmd [L' Run in Ul Thread [=]
Calling Conventions | stdcall (WINAPT) (=]
Parameter | return type [w]
Type |Mumeric (] Add a Pararneter Before
Data Type |Unsigned 16-bit Integer [=]

I Add a Parameter After

Function Prototype:

unsigned short int Send_Receive_Cmd{unsigned char cPort, unsigned char *cCmd, unsigned char
*cResult, unsigned short int wTimeOut, unsigned short int wChkSum, unsigned short int *wT); ]

[ ok | l Cancel ]l Help ] i

Puc. 48. OxkHO HacTpOHKK apaMeTpOB (yHKIHH
JMHAMWYECKH TMOAKITIOYaeMOi ONOIOTeKN
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Haomep nopTta

-DDDDDDDDDDLjDDEL'B[DB]v lO0000O000O00o0og
* "

Close

COM

OO0 00000 0000000000000 00000000000020

Puc. 49. Tlocneansist ctpaHuiia CTPYKTYpbI
«MOCNEI0BATEIbHOCThY

Ha nocnenneit BkiaJke CTPYKTYPHI «IIOCIEJ0BATEIbHOCTBY pacroia-
raercsa cyoBuUpTyalibHBIM IpuOOp, 3akpriBaomuii COM-nopr.

Jlna mpoBepku paboThl BUPTYyaJbHOTO MpuUOOpa HEOOXOAUMO 3a7aTh
KOH(QUTrypanuoo nopra, KOMaH1y MOJIYJs, YCTAHOBUTh BpeMs TailMayTa u
yKa3aThb HEOOXOJUMOCTh MPOBEPKU KOHTPOJBHOU CYMMBI, MOCJIE YEro 3a-
NyCTUTh BUPTyaIbHBIN mpubop. [lonydyeHHOE OTBETHOE COOOIIEHUE MOAY-
7 JOJDKHO OBITh BBIBEJEHO B OJJHOMMEHHOM TOJIE.

4.2.2. YupasJjienue B Lazarus

Jlnst co3gaHusl MOJb30BATEIbCKOTO MPHUIOKEHHS, OCYIIECTBISIONIETO
ynpasienue moxayisimu cepuu [-7000 B cpene Lazarus, HeoOXOIAMMO BBI-
MOJHUTH CIEIYIONIYIO TTOCIeA0BATEIHLHOCTD:

1. Co3math MPOEKT MPUIIOKEHHS. 3aMyCTUTE WHTETPUPOBAHHYIO CPEAY
pazpabotku Lazarus u3 menro Windows «Ilyck/IIporpammelr/Lazarusy (puc. 50).

k ﬂ: Lazarus (dEbugJ
b 53 Lazarus Forums
(B Lazarus Wiki Help
i2) Jenncrannuposars Lazarus

M Caiir Lazarus 8 Vteprete

Puc. 50. Mento «Ilyck/IIporpammer/Lazarusy»

BriOpaB nyHkt meHwo «®aitn/Co3znate» (puc. 51), co3naliTe HOBBIHI
npoekT. st 3Toro B APEBOBUHON CTPYKTYpPE OTKPBIBIIETOCS AUATOTOBO-
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ro okHa «Co3pate» ykaxute paznen «Project/Application» (puc. 52) u
HaxxMuTe KHONKY «OK», mocine yero Oyaer co3iaH HOBBIM MPOEKT, KOTO-
pbIif HE0OXO0AUMO COXpaHUTh Mo HazBanueM LazarusI7000 (puc. 53).

Coznath .. E
== g = g U B Eile . Omicanne
m [paexa [onck ﬂpcscmmp I'Ipnu Unit | Mpunoxenne
Form lpadmueckan nporpamma Ha
' Datarmodule Iclffreepascal. MporpammHei
0 Cﬂwa ML custom program haitn BBETOMATUHECKN
E|  noasepxweaetca lazarus.
Cospats hopm Ted
A ¢’ Py CGIModule
Ih FPCUnit TestCase
| El Project R
T Omeporms .. Ctrl+0 PrgEng
Library
<i) (bpatHbiA 3kcnopT Citsionel Prugrer =
4| m | ¢
Puc. 51. ITyukr menro Lazarus, co3ma-
HUE HOBOTO MTPOEKTA

Puc. 52. Oxuo «Co3naTte»

Qaﬁn ﬂpaaxa Doncx l—lp;ocmo‘rp I_Ipcren 3anyckK KOMI‘IOHH‘FI:-I -ﬂHCrp}PMEHTbI Expyxel—me Okna Cnpaexa
B @ ] T | Standard | Additional | Commen Controls | Dislogs | Mise | Data Controls | Data Access | System | SynEd| * [* |
= Ba|h B R cmm el Eer Foc S S e (01 B E D Ey
- : - - - = - .
- Lazams 7000 |_ — -
\ :ﬂ" Forml == 2= |

S CoxpanuTte npoxeT pmjectl *lpi}

| << Lazarusl?ﬂDO 3

4 !

CeoicTea

- |“'_’- | I_:'Tou:x

(-

‘ ¥nopRagoSnTe v i B Hoean nanka

Actiony ! e
| Active VEEpaHHEIE COBLAKH Wran fata uznenenna Tun Pasmep
| _-#Align g [E| dowxyments - Bac kg

AutoSc L= lazarusi? 000 fm
S _‘.;‘I Heaaerie pmecta . .

AutoSia i L | lazarusi7000.Irs
-Eic;r-d-e-; I Bl Eafiosiiseron 7| lazarusi7000. pas
""""" M KomneroTep

Borders |

Captio E' Mzo6paieHna
Chilasy B Mysenca

Moapothes »

Mankm -~

Const
it ran daiina: lazarus]lpi -
DoclfS Twun dawna: [A[l File Types{*.") v]

o= CKpbITb NankM

| HelpContet |0

Bce

Puc. 53. Coxpanenue HoBoro npoekra B Lazarus
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2. M3MeHUTEe BHEIUIHUW BUJ rﬂ:ﬂporpammayﬂpasnet-mnMﬂgynnmnl-?ﬂﬂﬂ = | E
SKPaHHON  (OPMBI  IPHMIOKEHHUS [ - oo

------- MCTDF}MH EbINOAHEHHBIX KEIMEH,!I,::

(Forml), ommcaHHOH B MOZIYJIE |f: i e

«LazarusI7000.pas», Tak, KaK mo- |} Copocrsouens 0 .o
ka3aHo Ha puc. 54. [IpucBoiite Ho- || & | Osewmroer |
BbIC HA3BaHUA KOMIIOHEHTaM, pac- KOMMSEE‘M
mosaratomuMcest Ha popme: « COM- |12t [ agnuan o nopr |

nopt» - editNumPort; «CkopocTh |f:: i e

obMena» - editSpeed; «Komanmman - ;e
editCommand; «OTBETY ceeession RN | )
editAnswer; «OTKpBITH MOPT»
buttonOpen; «3anucats B mOpPT»

buttonWrite; «3akpbITh HOOPT»

1
g
5
5
2
=

Puc. 54. Dxpannas ¢popma NpuIIoKeHUS

nses
buttonClose; «Mcropust  BBITIOI- Classes, SysUtils, LRescurces,
HEHHBIX KOMaHI» - memoHistory. Buttons,

3. Ckonupyiite ¢aiabl
synaser.pas, synafpc.pas, synau- pyc. 55. [logkmouenue MOJIYJIEH K TIPOEKTY
til.pas B kaTajior Bamero npoek-
ta. [logkaouuTe K MPOEKTYy MOIY-
au Synaser.pas u ExtCtrl.pas. Jlsist aToro no6asste B paszaen Units Moayis
«LazarusI7000.pas» (puc. 55).

4. Coznamite knacc, yHacinenoBanHbli ot TThread, kotopwiii Oyaer
peasn30BBIBATH MapaluieabHbl MOTOK (HUTH) onpoca COM-nopTa U 0T00-
paxeHus oTBeTa MoAyad B nmojasax «OtBet» u «McTopus BHINOJIHEHHBIX KO-
MaHa» (puc. 56).

Hoseiit Tun knacca HaswsiBaeTcsa TReadThread u umeer psigm ¢cBONCTB:
m_buffer -  Oydep-nakonurenp CUMBOJIOB OTBETa  MOJAYJS;
m_countReceive — 4UCI0 MOJYYEHHBIX OT MOAYJs CUMBOJIOB; m_receive —
Oydep uTtenus orBera moayiei. Takxke B Kjiacce pealim30BaHbl JBa METO-
na: Execute — anroput™m onpoca moayJieit; Showstatus — ucrnosnb3yeTcs ast
0TOOpakeHus pe3yJIbTaTOB Ha SKpaHHOU ¢opMe MPOrpaMMBI.

type
{Threads }
TReadThread = class (IThread)
private
m buffer: =tring:
m_countReceive: integer;
m receive: array[0..100] of byte; J/ Bydep mom UTeHMT OTEESTA MOOVIISH
procedure Showstatus(); // orobpasumre oTEET MOOVIH
procedure Execute; override; // arIropMTH NapallcedLHOTO NOTOKA
end;

Puc. 56. Kmacc TReadThread, ynacnenosannsriii ot TThread
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Caenyer HAIOMHHUTD, YTO BHIBOA MH(POPMANMHA HA 3JI€MEHThl MH-
Tepgeiica mporpaMMbl M3 Mapa/LIeJbHOI0 MOTOKA J0JIKEH NPOU3BO-
ANTHCA B (QYHKIMAX, BHI3bIBAeMbIX Kak mapametrp Synchronize. /Janee

NPUBOJUTCS KOJ, peanu3ytomnuii metobl kinacca TReadThread:
{ TReadThread }

procedure TReadThread.Showstatus();

var
i: Integer;
begin
// omobpa3umsb rnosiy4eHHble OaHHbIe
for i := 0 to m_countReceive-1 do
begin
if m_receivel[i] = $0D then
begin

MainForm.Receive.Text := m_buffer;
MainForm.History.Lines.Add(MainForm.Receive.Text);
m_buffer :=";
end
else
m_buffer := m_buffer+char(m_receiveli]);
end;
end;
procedure TReadThread.Execute;
begin
repeat
// onpedesiumb 4UCIIO MoJsTy4eHHbIX 6atim
m_countReceive := SerialPort.WaitingDataEx();
if m_countReceive > 0 then
begin
// yepe3 COM-nopm nony4eHa uHgopmauyusi
// npo4Yumame rosy4YeHHble 0aHHbIe
SerialPort.RecvBuffer(@m_receive, m_countReceive);
// omobpa3umes OaHHble Ha UHMepgelce nosb3osameris
// BHUMAHUE !!!

// Bbieod Ha anemeHmbl uHmepghetica 00J/IKeH ocyu,ecmesiime-
cs 8
// npouedype, 8bi3bisaeMol Kak napamemp Synchronize!l!
Synchronize(@Showstatus);
end;
until Terminated;
end;
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5. OOwsaBute mnepemennole COM-mopta (SerialPort) Ttuma
TBlockSerial u mapannenpbHOro motToka Jjsi aCHHXPOHHOTO YTCHUS OTBETA
moayieit (ReadThread) Tuna TReadThread (puc. 57).

Var
Forml: TForml;
SerialPort: TBlockSerial: S/ ofwerr COM-mopTa
BeadThread: TReadThread; // obkexT napanrennHOTO IOTOKA

Puc. 57. O6bsaBnenne nepemenHsix COM-nopra U napauieabHOro NOoToKa

6. Co3pnaiite KOHCTPYKTOp (popMbl. B KOHCTpYKTOpE OYHUIIIAETCS MOJIe
«OTBGT», d TAaKKXC HCTOPHUA BBIIIOJHCHHBIX KOMAaHI (HOJ’IG <<I/ICTOpI/I$I BbI-
MOJIHEHHBIX KOMaH1») (puc. 58).
procedure TForml.FormCreate (Sender: TCObject):
begin
J/ mogroroBMTR mporpadmey k pabore
memoHistory.Lines.Clear; f/ HMCTODHMAE BHOONHEHMYE KOMAHL
edithnswer.Text := '"'; // oTBeTr Momgyma

end;

Puc. 58. KoncTpykTop 3kpaHHON (POPMBI TPHITIOKEHUS

7. Co3naiite 00paboTuuK HaxkaTusi KHOMKU «OTKPBITH TOPT» (pHC. 59).

procedure TForml .buttonOpenClick (Sender: TObject) ;
var
Speed: Integer:;
begin
S/ oUMOTHMTE HMCOTODRMI M OTBET MOOVIIH
Hiztory.Lines.Clear;

Puc. 59. O6paboTunk HaxaTus KHONKU «OTKPBITH TOPT»

Hwxe mpuBOaUTCS MOJHBIM TEKCT 00paboTumka KHOMKU «OTKPBITH
IIOPT»:
procedure TForm1.buttonOpenClick(Sender: TObject);
var
Speed: Integer;
begin
// oqucmumb ucmopur U omeem MoOysis
History.Lines.Clear;
Receive.Text :=";

Speed := StrTolnt(PortSpeed. Text);

// coz0amb 06bekm COM-nnopma
SerialPort:=TBlockserial.Create;
SerialPort.RaiseExcept:=true;

// MOOKNIYUMbCS K 3a0aHHOMY riopmy
SerialPort.Connect(PortNumber.Text);
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// nposepumb owubKU NnodKMHYEHUS U 8blIBECMU COOBWEHUS O

// HUX 8 ucmoputo

History.Lines.Add(IntToStr(SerialPort.LastError)+'-
'+SerialPort.LastErrorDesc);

if SerialPort.LastError<>0 then

begin

// 3asepwiumb nornbImKy roOK/IYEeHUS, m.K. rpou3owrna
owubka

Exit;
end;

// KOHuzypuposaHue ropma (3adaemcs ckopocms, 4Yucrio bum,
// napumem, cmapm/cmon éumesi ...)
SerialPort.EnableRTSToggle(true);

SerialPort.Config(Speed, 8,'N',0,false,false);

// coobuweHue 8 UCMOPUK 8bINMOSIHEHHbBIX KOMaHO
History.Lines.Add('[MopT '+SerialPort.Device+' - oTKpbIT.");

ReadThread:= TReadThread.Create(true);
ReadThread.Priority:=tpLowest;
ReadThread.m_buffer :=";
// 3anycmumsb napasiiesibHbllU Momok
ReadThread.Resume;
end;
8. CozpnaiiTe 00pabOTUMK HaXKaTUsI KHOMIKU «3amnucaTh B mopt» (puc. 60)
JUISL 3alIMCU KOMaHAbl B MoAyJb cemeiictBa [-7000 uepes COM-niopT 1 1o-
JYy4EHHUS OTBETHOTO COOOIIEHHUS B MapajljieIbHOM MOTOKE.
procedore TForml.buttonWriteClick (Sender: TObject) ;
begin
S/ samcars B COM-mopT ROMaHOY
SerialPort.S5endString (MainForm. Command . Text+chr ($0D) ) ;
end;
Puc. 60. O6paboTunk HaKaTUsI KHOMKHU «3amucaTh B TOPT»

9. CoznaiitTe 00pabOTUYUK HAXXKATUS KHOMKHU «3aKpbITh MOPT» (puc. 61).
procedure. TForml .buttonCloseClick (Sender: TObject) ;
begin

S/ 0CTAHOBMTE MNApANNENLHEM [OTOK

FeadThread. Suspend:

S/ oceobomrTe COM-nopT

cerialPort.Free;

'

History.Lines.Add ('IlopT 3axpuT.')
end;

Puc. 61. O6paboTunk Ha)xaTUA KHOMKHU «3aKPBITh ITOPT»
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ITocae co3pganus BcexX 06pa6OT‘{I/IKOB IIOJIYy4YuUM

TForml, npeacraBieHHbIl HA puc. 62.

TForml class (TForm)
buttonOpen: TButton;
buttonWrite: TButton;
buttonClose: TButton;
editNumPort: TEdit;
editSpead: TEdit;
editCommand: TEdit;
editinswer: TEdit;
Labell: TLabel;
LabelZ2: TLabel;
Label3: TLabel;
Label4: TLabel;
Labelb: TLabel:
memoHistory: THMemo;
procedure buttonClo=seClick(Sender:
procedure buttonOpenClick (Sender:
procedure buttonWriteClick(Sender:
proceduore FormCreate (Sender: TCbhject);
private
{ private declarations }
public
{ public declarations }
end;

var
Forml: TFormi:;
| SerialPort: TBlockSerial;

Puc. 62. Knacc TForml1

ﬁ Pegaxrop Lazarus v0.9.20 Geta - lazarus.Ipi

@aiin  [paska [owck [pocmorp I'Ipoglcr Komnonertel  MHCTpymenTel

NE -6 @

' Standard |_a°‘_ddj'tional E Ctrl+F2

E |
g3 b0l s

@ Cﬁupl(a
& Cobpats sce
BricTpans komnunagma

Mpepeate cBopky

[ ELLNUTIFUTL TEUTL
(Gl editSpeed: TEdit Banycx

[EileditCommand: TEdi r Il Maysa
- U — i A L L R O

Puc. 63. 3anyck npuiioxeHus

=

.

ML—I'CIFI'HR EbINOAHEHHBIX KOM3HI:

00K

MopT "W NCOM4 - ompeIT.
1057080

MNopT 3akpeIT

B ' [Mporpamma ynpasneHua mogyaamu I-7000

COM-nopm: iCOM#
CKDpDCTbDﬁMEHElEﬁﬂD

OmepeiTe NopT ]

Kowmanaa JSEEM

3anKMCcaTe B NopT |

Orser |\057080

Puc. 64. Hp-OBepKa paboToCIOCOOHOCTH MPOTPAMMBI

KJIaCC IIPHUIIOKCHUA

TObject) ;
Tobject) ;
TObject) ;

S/ obmerT COM-mopTa

10. [Ipunoxenue,
MO3BOJISAIONIEE YMIPABIATH
MOIYJsIMHU, co3aaHo. Jlns
€ro KOMIWJISIIUU U 3aIyc-
Ka Heo0XOoaMMO BBIOpATh
IIYHKT MEHIO «3a-
nyck/3anyck F9» 178107
Ha)XXaTh TOPAUYIO KJIABHUIILY
F9 (puc. 63).

[IpoBepuM  paboTO-
CIIOCOOHOCTh MPOTrpaMMBbI
mis - ycerpouctsa 1-7080,
umeroniero aapec 05 wu
noakimwoueHoro k COM-
nopty Ne4, pabGoTarouemMy
Ha ckopoctu 9600 Ooa/c .
[Tocne 3amycka mnpuiaoxe-
HUST HEOOXOIUMO TPOU3-
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BeCcTH HacTpolky nmopra «COM-mopT» - COM4, 3anats «CropocTh 00-
MeHa» - 9600, yka3zaTte kOMaHQy uTeHUsI Ha3BaHus moxayis «Komangay» -
$05M. 3ateM HEOOXOJAUMO IMOCJEIOBATEILHO HaXaTh KHOMKU: «OTKPBITH
MOpPT», «3amucath B MOPT», «3aKPBITh MOPT». Pe3ylbTaT B3anMOAECHUCTBUA
NpoTrpaMMbl C MOJYJIEM MOHO OI€HUTh MO HUCTOPHUHU BBIMOJHEHHBIX KO-
MaH/JI, OTOOpakaeMoi B OJTHOMMEHHOM crucke (puc. 64).

4.2.3. YupagJenue B Borland Delphi

JInd co3naHus MOJIb30BATEIbCKOTO MPUIIOKEHUSI, OCYIIECTBISIONIETO
ynpapienue moayiamu cepuu [-7000, B cpene Borland Delphi nHeo6xonu-
MO BBIIIOJIHUTH CIEAYIOUIYIO MOCIEN0BATEIBHOCTD IEUCTBUN:

1. Co3nath OpOEKT MPUIOKEHHUS. 3allyCTUTh UHTETPUPOBAHHYIO Cpe-
ny pa3zpaboTku Borland Delphi u3 MEHIO Windows
«ITyck/IIporpammsei/Borland Delphi 7/Delphi 7» (puc. 65). BeiOpaB nmyHKT
meHto «File/New/Application» (puc. 66), co3gaiiTe HOBBIM MPOEKT U CO-
xpanute ero noj HazBanueM Delphil7000 (puc. 67). Ans coxpaHeHus
daiina ucnonb3yite nyHKT MeHIO «File/Save Project As...».

2. I3sMeHuTe BHEMIHUN BUJA dKpaHHOW Popmbl npunoxenus (Forml),
onucanHo B Moxayie «Unitl.pas», Tak, kak mokazaHo Ha puc. 68. Ilpu-
CBOWTE HOBBIE Ha3BaHUS KOMIIOHEHTaM, paclioJjiararomuMmcs Ha ¢opme:
«COM-niopt Ney - comboBoxNumPort;

W2 Karanor Windows | L LSRR

77 Delphi 7 - Project2

s T CraHaAapTHElE 4 (f& Image Editor i

Mpaorparsl 2 @ * " i " , ]
i {7 Lacercs b [ Register Now ‘ EE Edit Search Wiew Project Run Component  Datbabe
© ISP e b ) Realihic v Bl 50 Esplorer | = o
S : Mew b r"=-|;= [ icati

% g o . ; Mational Instruments LabYIEW 7.1 @ S0L Monitar ‘ — &= n':'jlplll:atll:ln d
] |° Hactpoiica o . B e I =
£ ) Mictachip ¥ 28 Winsights2 | _{,J Open... ‘ E L% n':'ul:lplll:atll:lﬂ E
09_ ‘,_J HatTh 8 Eorland Delphi 7 1 Eh 2L Mapper =il _ - o T

Puc. 65. Menio «ITyck/TIporpammbl/ Puc. 66. ITyakt mento Delphi, coznanue

Borland Delphi 7/Delphi 7» HOBOTO MPOCKTa

7 Delphi 7 - Project1 =10l x|
J Fie. Edit Search ‘iew Project Run Component Database Toolks Window He\p| ones
J ME-EB e & H & || Standard | cltional | Win32| Sustem | Data Aocess AT
[mEnEe -1 se b CIF S AW 5o Ky |
{Object TreeVies

? MporpamMa ynpasneHua |-10mnmh‘ﬁ+'1ﬂﬂﬂ’l‘-

| BB it ] [T

save Prajectl As fird B3
I << poectis
Fromt e [ 1 Delphi 17000 =~ Bk

) KapTorin

Form1 TFot

Propettiss ]E\,ems|

[Detphi_izoon =l Copparis |
| Delphi proect " dpr) = Drriera
Lrpaska

2

Puc. 67. CoxpaneHne HOBOTO MPOEKTa
8 Delphi Puc. 68. Dxpannas hopma nmpunoxKeHus
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«CkopocTh oOMeHay - [U=ES
editSpeed' «KOMaHI[a» _ Windows, Messages, SysUtils, Varia:
9

editCommand: «OtBety - Dimlogs, StdCtrlsEEReleriylepete
editAnswer; «OTKpBITH Puc. 69. [ToaximroueHre MORyIsS K IPOCKTY
nopt» - buttonOpen; «3anu-
caTh B mopt» - buttonWrite; 7 Delphi 7 - Delphi_I7000
«3aKphITh IOPT» -
buttonClose; «McTtopus BbI- e :
OJHECHHBIX KOMAaH/I» ] il J&J -B | ' i !% St "'j
memoHistory. | == e o )= Remaove from Project., |ﬁ

3. Cxonmpyiite (aiii Puc. 70. JloGaBiieHre MOAYJIS B TIPOEKT
comport.pas B Karajor
Baumero mpoexkra. I[logkmto-  private
4UTE€ K IPOEKTYy MOAYJb { Private declarations |
comport.pas. Jlusg 3Toro go- SRERe IR " OheeR piliTanen
0aBbTE ONMCaHUE B pasiel pRpLe
Units moxayns «Unitl.pas» Puc. 71. O6bsaBaenue nepemenHoit COM-nopra
(puc. 69). [doGaBbTEe MO-
AyJb comport.pas B NPOEKT, BbIOpaB NMyHKT MeHI0 «Project/Add to
Project...», unu naxmute knasumu Shift+F11 (puc. 70). B nosiBuBmemMcs
okHe «Add to Projecty Begenute ¢ain comport.pas U HaXKMHUTE KHOIKY
«OTKpBITHY.

4. OO0waute nepemeHnyro COM-nopta (Port), tuma TComPort
(puc. 71).

!prucedure TForml.FormCreate (2ender: ToObhject):

J File: Edit Search Wiew Erl:uja:t! Run Component  Database

rar
i : integer:

bhegin
A MoIroToBXNTE Dporpanmey X babome
A4 ONHOTHTE HOTOPME BITONSHEHMST FOMIHL
wemoHistory.Lines.Clear;
S OUNMCTHTE OTBET MOZVAA
editinswer.Text = '!;
A4 choprEpoEaTE coMoolk COM-moprTos
comboBoxNumPort. Items. Clegar;

for i := 1 to 256 do begin
comboBoxNumPort . Items. Add (' COM' +ThteTol3tr (1) )
end;
combobBoxMNumPort . TtemIndex = 0;
end;

Puc. 72. KoHCTpYyKTOp 9KpaHHON (POPMBI TPHUITIOKEHUS
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5. Co3naiite KOHCTPYKTOpP popMbl. B KOHCTpYKTOpE OUHUIIAETCS MOJIE
«OTBET», UCTOPUS BBHINOJHEHHBIX KOMaH/ (1osie «cTopus BBHIMOIHEHHBIX
KOMaH»), a Takxe Gopmupyercsa cnucok COM-noptoB (rmoie « COM-niopt
Noy) (puc. 72).

B nmpumepe crnucok mopToB popMHupyeTCs B MIHUPOKOM AUANa30HE OT
COM1 no COM256. Onnako aJisi TOro, 4ToOBI CPOpPMHUPOBATH CIIMCOK U3
Ha3BaHWW TOPTOB, CYMIECTBYIOIIMX B JaHHOW KOH(PUTYpAIlUA CHUCTEMBI,
KOHCTPYKTOpP HEOOXOAUMO OTpPEAAKTHUPOBATH, a TaKXe MOAKIIOYUTH MO-
nyJib, TO3BOJIAIOMUNA padorath ¢ peectpoM Windows — Registry. Kon-
CTPYKTOP (POpPMBI MPUIOKEHHUS, B KOTOPOM OIpPEIENsAeTCs CIHUCOK CyIIe-
CTBYIOUIMX B JaHHOU kKoHurypamnuu cuctembl COM-niopToB, NpUBEAEH Ha
puc. 73.

6. Co3naiite 00paboTuuk HaxaTusi KHONKU «OTKPBITH MOOPT»
(puc. 74). B o0OpaboTuuke co3gaercs 3K3eMMsip 00bEeKTa, MO3BOJISIONIETO
B3aumoaenctroBath ¢ COM-nopToMm.

CaoiictBy OnRead co3manHoro o0bexkTa mnpucBamBaeTcs MpoIEeaypa,
KoTopasi OyJeT BBI3BIBATHCA KaXIbIH pa3 MO 3aBEPUICHUI0 KOMAHbl YTECHUS
nanHeix n3 COM-nopTa (mepechbUIKH TaHHBIX U3 MOAYJS B KomIbioTep). B
Ka4yecTBE OJHOTO U3 MapaMeTpoB MpolieAype nepenaercs 0alToBwiil Oydep ¢
orBeToM Moayus (ReadBytes). Conepxxumoe Oydepa ckanupyeTcst 10 MOsIB-
JIEHHUS CUMBOJIa OKOHYaHUs cTpoku $0D, a ero comepkumoe mpeodpasyercs
B nociuenoBarenbHocTh ASCII komoB. Pesynbrar mpeoOpa3zoBanusi oToOpa-
*aeTca B uHTepderice nmonap3zoparelis. TeKCT mpolenypsl Moka3ad Ha puc. 75.

procedure TForml.FormCreate (Sender: ToObhject)

rar

reg : TRegistry: ¢/ mepemennad Iaf paboThd C peccTpol
tz @ Tatrings: /. cogepnomios TepeMeHHON beecTbhd
i : integer:
begin
reg := TRegistry.Create;
reg.RootKey := HEEY LOCAL MACHINE:
reg.Cpenkey (' hardwareh devicemaph serialcomm' , false) ;
t=s = T3tringList.Create;

redg.etValuelames (ts) ;
comboBoxNuwFort. Items. Clear:;

for 1 := 0 to ts.Count -1 do begin
cormboBoxNumPort . Items. Add (reg.Read3tring(ts.Strings[i] ) )

end:;

combobBoxMNuwFort. ItemlIndex = 0;

ts.Free;

reg.CloseEey:;
reg.free;
end:

Puc. 73. KoHCTpyKTOp SKpaHHOU (POPMBI MPUITOKEHUS C ONPEACIICHUEM CITUCKA
cymectByroux COM-nopToB
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7. Co3paiiTe 00paboOTUMK HaxkaTHs KHONKH «3amucath B MopT» (puc.
76), mo xkoTopoil komanaa dyepe3 COM-mopT 3ammuchIBa€TCs B MOAYJIb U
NoJiydyaeT OTBETHOE COOOIIEHHE.

procedure TForml.buttonOpenClicki(3ender: TObhject) :
bhegin

A coFEATE SESeMmmsp obierTa COM-mopT
A5 mapamerpnr: 1-Homep COM—mopTars
A B-—cropocT: ofMeH3 (B ISHNOM CAVYIS CEOpOCTE S4600)

Fort := TComPort.Creaste (combobBoxMNunPort. Itemlndex+l, br9o00)
A HasHavene QVHEHE-0DpaboTYHREE YTEHNA IIHHNE

Fort.oOnRead := OnRead;

memoHistory.Lines. Add (' IlopT OoTRpHT. ') !

kil Puc. 74. O6paboTunk HaxaTHs KHONKU «OTKPHITH TOPT»
procedure TForml.OnRead |
SJender: Tobject:
FeadByte=s: arrawy of Bvte):!: /) moAyyeHHIs DoXefoBdTedbHICTE
var
i: Integer:
Twp3tr @ =s=tring:
bhegin
Tmp3tr = '!';
i := Low([ReadEBvtesz):
while (i < High(ReadEytes)) and [(ReadBEytes[i] <> 30D do
bhegin
Tmp3tr := Top3tr + chr (ReadEBEvytes[i] ) :
inc (i) ;
end;
editinswer.Text := Tmp3tr:
memoHistory.Lines., Add (Tmp3tr)
iend;

Puc. 75. JIuctunr nponemxypst OnRead

procedure TForml.buttonlritecClick (Sender: Tobhject) :
rar
scrllrice: string: [/ erewernss mepemenmds ASCIT mooXeioEITeNEHOCTH
arrBytes: array of EBvte:!: ./ maccoxf G3fT XoMWMINIR
i: Integer:
begin
A uTeHNe ROMAHIN MHS Dogd "KowaHga'
strliirice = editcCormmmand. Textc:
A4 ppecfpizosdENe ODocAefoE3ITentHooTH ASCIT B macoxs 03T
SetlengthlarrByte=s, Lengthi(strliirite) +1) :
for i := Lowl(arrbBvtes) to HighiarrbBvtes) do
arrBytes[i] := OrdistrWrite[i + 1]1:
S dopnrpoEdEMe OPHIHAKS EOHIE FOMIHIE
arrBytes[HighiiarrBytes)] :=50D; |
A4 Fanmmcr cpopwHpoEdHHON EOMWISHIAE B COM-mDopr
Porc.Write(arrbBytes) ;
arrBytezs := nil:

end:
Puc. 76. O06paboTunk HaxaTHsI KHOMKHU «3amucaTh B HOPT»
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8. Co3znaiite 00pabOTYMK HAXKATUSI KHONKHA «3aKpbITh TOpT» (puc. 77).
procedure TForml.buttonCloseClick(Z3ender: Tobject) !

begin
A FappaTes COM-mopT
Fort.Free:

memoHistory.Lines. Add (' lopT SarpHT. ')

end ;

Puc. 77. O0OpaboTunK Ha)xaTHsI KHONKHU «3aKpbITh IOPT»

ITocae co3pmanus Bcex 06pa6OTQHKOB MOJYYHUM KJIACC MPUIOKCHHUMA

TForml, npeacraBieHHbIl Ha puc. 78.

10. IlpunoxeHue, MO3BOJAIONIEE YMPaBIATh MOAYJISIMH, CO3JaHO.
JIns ero KOMIWJISAIUHA W 3alycka HEoOXOAWMO BHIOpAaTh IMYHKT MEHIO
«Run/Run F9» unu waxarte ropsuyto kiaBumy F9 (puc. 79). IIpoBepum
paboTtocnocoOHOCTh mporpaMmbl ajisa ycrpoiictBa I-7080, umeromero aj-
pec 02 u nopknrwuyeHHOTO K COM-nmoprty Ne4, HACTPOEHHOTO HA CKOPOCTh

9600 OuT/c.

uses

Uindows, Messages, SysUtils, Variants, Classes,

Dialogs, 3ItdCtrls, ComPort, Begistry:

type

TForml = class [(TForm)
Lakhell: TLabhel:
Labeld: TLakhel:
Lakhel3: TLsbhel:
Labeld4: TLahkhel:
editCommand: TEdit:
editinswer: TEdit:
buttonOpen: TEBEutton:
buctonWrite: TEutton:
bhuttonClase: TButton;
editipeed: TEdit:
Lakbel5: TLakhel:
memoHistory: THemo:
comboBoxMNumPort: TComboBox:

procedure CnEFead(Zender: Tobhject: EReadbBytes:

procedure FormCreate (Zender: ToObhject) :

procedure huttonOpenClick(Zender: TObject) ;
procedure huttonWritecClick(Zender: Todbhject) ;
procedure huttonCloseClick (3ender: TOhject) ;

private

{ Private declarations }

Fort: TCowFort: /7 O0fserxr COM-mopTsa
public

{ Public declarations |}
end;

Puc. 78. Knacc TForm1
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HOCHC 3a1'IyCKa HpI/IJIO)KCHI/IH 7‘DE||JhI I- Delphi_I'.'l]l]l]

H X0OIUM IIPOU3BCCTU =
eod Ofl 0 pousBec File: Edit Search Miew Project |Run i_g:nmpnnent Database Tools ind
HacTpoiiky mnopta «COM- - - e
nopr» - COM4, 3agarp | =
= fittach o P
«Ckopocts oomena» - 9600, | &6 3 b -1l Cy BRI
YKa3aTb  KOMaHAY  YTCHUA Puc. 79. 3anyck npunoxeHus

Ha3BaHus wMoayis «KomaH-

aa» - $02M. Ilocne npoBeneHHBIX HACTPOEK HEOOXOAUMO MOCIEI0BATENb-
HO HaXaTbh KHONKHU: «OTKpBITH MOPT», «3amucaTbh B MOPT», «3aKPBITh
nopT». Pe3ynbpraT B3aMMOAEUCTBUS HNPOrpaMMbl ¢ MOAYJIEM MOYXHO OIle-
HUTH 110 UCTOPHUH BBIMOJTHEHHBIX KOMaHJ, 0TOOpaxaeMoi B OJJHOMMEHHOM
crucke (puc. 80).

?r MporpamMa ynpasneHva Moaynamy [700( _ i !EII_E'

COb-nopT M COn4 ll McTopA BRINOAHEHHE KOMMaHL;

e n :
CropocTe ofmena | 3600 !D%E.-"legaﬁpbrr

MNopT sakpe.
0Tk peTE NOpT |

F.oraHaa |$|:|2h"|

JanucaTk B NOpT |

Ureet 1027020

Sar'{iﬁbrrb ﬁ;ﬁpT

...............................................

Puc. 80. IIpoBepka paboToCIIOCOOHOCTH MPOTPAMMBI

4.2.4. Yupasjaenue B Visual C++

B nmanHoMm pasjgenie mpuUBOAUTCS OMHUCAaHHWE MPOTPAMMbl YIIPaBJICHUS
Moayasmu B cpeae Visual C++ Ha ocHoBe 6ubnuoteku SerialGate.dll.

SerialGate.dll - nuramudecku mnoakiaodaeMass OuMOJIMOTEKa, COIEp-
xkamas GyHknuu s pabotrel ¢ COM moptamu Ha s3eike C++. B ocHOBe
oubnuotexku nexuT kiacc SerialGate, UCMONB3ysi KOTOPBIM, MOXKHO BbI-
NOJIHATh Haumbojee 4acTo BOCTpeOOBaHHBIEC nAeiicTBUs yrpabiaeHuss COM
MOpTOM: MpueM/Iepenada MaHHBIX, YOpaBICHUE IJIHHHUIMUA B3aUMOJCH-
CTBUS, OMpeNeeHNne AOCTYIHBIX MOPTOB B cucTemMe W T.A. Huxke mpuso-
nutcst onucanue GyHkiuil kimacca SerialGate.

bool Open(int port, int baud); - pyHKUMA OTKpBIBAET IOCTYN K
COM nopty ¢ HomepoMm port Ha ckopocTtu baud 6ut/c. Eciu yka3zaHHBIH
IOPT CYHIECTBYET M HE 3aHAT APYTMM IPHUIOKEHUEM B JAHHBIA MOMEHT,
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dbyHkuus BepHeT true, nHaue false. Eciu, nHanmpumep, mapamerp port ObLI
yKa3aH Kak 3, To (yHKIHUS MONbITAETCA OTKPHITh focTyn kK COM mopTy c
umenem COM3.
IIpuMep ucnob30BaAHMS:

SerialGate sg;

bool b = sg.0Open(1, 9600);

if(b == true)
{
//Mopm omkpbIM ycrieuwHo
}
else
{
//Mopm omkpbIm ¢ owubkou
}

int Send(char* buff, int szBuff); - pyHkius 3anuceiBaeT B paHee OTKphI-
Thiii mopT szBuff Galt ganubix u3 Oydepa buff. Bo3Bpamaer yuciao ycnemrHo
3aMMCaHHBIX OANT TaHHBIX B MOPT.
IIpumep UCHOIL30BAHUA:

char buff[256];
for(int i=0; i < sizeof(buff); i++)
{
buffli] = i;
}

int SendCounter = sg.Send(buff, sizeof(buff));

if(SendCounter = sizeof(buff))
{

//He ece OaHHbIe bbinu 3anucaHbl 8 Mopm

}

int Recv(char* buff, int szBuff); - yutaer u3 panee oTKpsITOro MOpTA
szBuff Gaiit nanHbIX 1 moMemaet ux B 0ydep buff. Bo3spariaer yucio peanbHo
POYMTAHHBIX OAWT JAaHHBIX.
IIpumMep UCHOIL30BAHUA:

char buff[256];

int RevCounter = sg.Recv(buff, sizeof(buff));

if(RcvCounter != sizeof(buff))

{

//MpoYnu MeHbwe Yem 3aKaableasiu
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}
void SetLine(OUT_LINES NAME In, bool state); - dyukuus ycranas-

JUBAET OJIHY U3 BBIXOJHBIX CUTHaNBHBIX JuHUM (DTR win RTS) B noruyeckyro
€AUHUIY WIM Hoib. HMMs JMHUM 3adaeTcid 4epe3  MEepPEUHCIICHUE
OUT LINES NAME. BropsiM mapameTpoMm nepeaaercs coctosinue (true — 1,
false - 0), B koTOpOo€e HEOOXOIMMO MEPEBECTH JTUHUIO.
IIpumMep UCHOIL30BAHUA:
// ycmaHoeum Ha nuHuu RTS noea. 1
sg.SetLine(sg.RTS, true);
bool GetLine(IN_LINES NAME In); - yHKIMs1 BO3BpalllaeT COCTOSIHUE
oaHo# u3 BXoAHbIX curHaiabHbIX JuHMM (CTS, DSR, RING unmu RLSD). Ums
nuHuM 3aaaercs yepes nepeuncienue IN. LINES NAME.
IIpumep ucnoIb30BaHUSA:
// ymeHue cocmosiHusa nuHuu DSR
boll b = sg.GetLine(sg.DSR);
void GetPortsInfo(PortInfo* pi); - dbyHkIua 3anonHsIeT NEepeJaHHYIO €if
ctpykTypy PortInfo undopmanueit 06 ycranornennbix B cucreme COM mopTax.
IIpumMep UCHOIL30BAHUA:
#include <iostream>
#include <conio.h>
#include <windows.h>
#include "SerialGate.h"
void main()
{
printf("Onpegennts Bce COM-nopTbl cuctemsl:\n");
SerialGate sg;
PortInfo pi;
sg.GetPortsInfo(&pi);
printf("Obwee konnyectso COM-nopTtoB: %d\n\n", pi.koll);
for(inti = 0; i < pi.koll; i++)

{
if(pi.p[i].Availbl == true)
printf("COM%d - ceoboaeH\n", pi.p[i].Id);
else
printf("COM%d - HegocTyneH\n", pi.p[i].Id);
}
getch();
}
void Clean(); - ouuiaer BXogHOW W BbIxoaHOW Oydep manupix COM
nopTa.

HpnMep HCIIOJIb30BaHUA.
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sg.Clean();

void Close(); - 3akpbIBacT paHee yCTaHOBIEeHHOe coeauHeHne ¢ COM

MOPTOM.
IIpuMep ucnob30BaHMS:

sg.Close();

Jlist co3manus MOJIb30BATEIbCKOTO MPHUIOKEHUSI, OCYIIECTBISIIONIETO
ynpasiuenue moayiusimu cepuu [-7000 B cpene MS Visual C++ 6.0 Ha oc-
HoBe MFC HeoOXOoIuMoO BBHIMOJHUTH CIEAYIOUIYIO IMOCIEA0BATEIBHOCTh

NENCTBUM:

Filez Projects | wiorkspaces I Other Documents |

L] ATL COM Appiwizard

¢| Cluzster Rezource Type “Wizard
g+ Custorn Appwizard

Fe D atabase Project

% DevStudio &dd-in YWizard
Extended Stored Proc Wizard
B |54F] Extension Wizard

< | M akefile

il MFC Active Controbaizard
8] MFC &pphvwizard [l

IR 1MFC &ppiwizard [exe)

T Utility Project

A | in32 Application

Wwin32 Caonzole Application
%] "in32 Dynaric-Link Library
%] \winaz Static Library

Project name:

el 3

| TestCOM|

Location:

JCATestCOM

' Create new workspace
£ Addlto curent workspace
| Dependency of:

Platforms:

Iwmaz

[ ox ]

Cancel |

Puc. 81. HoBblii IpOEKT Ha OCHOBE JUAJIOrOBOI0 OKHA

&EerialﬁatETest

Open Port
COM port: |0

BaudFate: |0

—Send Data

D ata: I

Send |

—Recive Data

k.

Puc. 82. Dxpannas popma npuiIoKeHUs
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1. Co3ngate HOBEBEIU
npoekt MFC u ykaszatrs
ero umsa, TestCom (puc.
81). BriOpaTh BapuaHT
MMOCTPOEHUSI HA OCHOBE
IUAJIOTOBOTO OKHA.

2. A3MeHUTh BHEII-

HUW BUJ SKpaHHOU (op-
MBI TIPUIIOKEHUS TaK, KaK
MoKa3aHo Ha puc. 32.
C MOMOIIBIO ATOU
AKpaHHOU (HOPMBI MOKHO
3alaTb HOMEpP IOpTa H
CKOpPOCTh, HA KOTOPOU OH
oyner pab6orath. COM-
MOpPT  OTKpBIBAeTCA U
HACTPauBaeTCs HaXKaTH-
em kHomku  «Openy.
Knonka «Send» mpenna-
3Ha4€Ha JUI OTIpaBKHU
COJIEP)KUMOTO MOJIs
«Data» B COM-noprt. B
MporpaMMe OpPTaHU30BaAH
Tanmep, cpabaTbIBalo-
AN KXY CEKyHAy. B
oOpaboTunke  TaliMmepa
MPOU3BOJIUTCS YTEHUE
uHdopMaluu U3 TOpTa.
Ecnu nanHblE TOTOBBI, TO
OHU MOMEIIAIOTCS B IMOJIE
«Recive Datay.



3. B 3aronoBounom daiine npoekrta (Hampumep, SerialGateTest.h)
HEo0X0UMO onucaTth kiacc sg tuna SerialGate.

class CSerialGateTestDlg : public CDialog
{

/I Construction
public:
// standard constructor
CSerialGateTestDIg(CWnd* pParent = NULL);
SerialGate sg;
4. Co3znath 00paboTunk HaxaTusi kHonku «Open». B oOpaboTuuke

NPOU3BOJIUTCSA NMPOBEPKAa MPABUIBHOCTU BBEICHHBIX JAHHBIX W MOMBITKA
OTKpBITHh OPT MeToAoM SerialGate.Open(). Ecii mopT OTKpBITh HE yna-
J0Ch, BRIBOJAUTCA Mpeaynpexaatiiee cooduenue. [lociae yero 3amyckaert-

ca Taiimep ¢ upeHtudukaropom 1 u Bpemenem cpadbarsiBanus 1000 mc.
void CSerialGateTestDIg::OnOpen()

{
UpdateData(true);
if(m_port == 0 || m_rate == 0)
{

MessageBox("[aHHble BBeaeHbl HenpasusibHo.","Error",
MB_ICONERROR);

return;;
Y
bool b = sg.Open(m_port, m_rate);
if(b == false)
{

MessageBox("He mory oTkpbITb nopt","Error",
MB_ICONERROR);
return;

else

MessageBox("lMopT oTkpbIT.","Info",
MB_ICONINFORMATION);

}
SetTimer(1, 1000, NULL);
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}

5. Co3natb 00paboTuuk TaliMepa. B 00paboTurke npou3BOUTCS MOMBITKA
YTEHUsI TaHHBIX U3 nopTta ¢ noMouplo GyHkiuu Recv(). Eciu nanHbie ObLin
poYMTaHbl (MX YUCiIo B OakTtax > (), momernaeM pe3yibTaT B mose «Recive Da-

tay.
void CSerialGateTestDIg::OnTimer(UINT nIDEvent)

{
char buff[128];

int rcv = sg.Recv(buff, sizeof(buff));
if(rcv > 0)
{
for(inti = 0; i< rcv; i++)
this->m_recieve += buff]i];
UpdateData(false);

}
CDialog::OnTimer(nIDEvent);

}

6. Coznath 00paboTunk KHONKU «Send». BHauane npoBepsieTcsi Ha HOJb
JUTMHA TTOChUTaeMOTO coobtieHus. Eciau cTpoka He mycTa, TO MoJydaeTcs aapec
Ha Oydep tuma Char, cogepskaruii cooOieHue. 3aTeM COOOIIEeHHUE U JJIMHA CO-

#- SerialGa x|| oOmeHus mnepenaerca B (PYHKIHUIO
Open Fort Send(...), KoTopas OoTHpaBJISIET €r0 B
COM port: |4 Open | COM-nopr.

B audR ate: IE"E[:'E'
— Send Data void CSerial-
B $015M GateTestDIg::OnSend()
Send I
~ Recive Dat {
sehE e UpdateData(true);
I![:-E-?[:-E-D . :
int len = this-
ok | >m_send.GetLength();
if(len > 0)
Puc. 83. IlpoBepka paboTocmocobHOCTH {

POrpaMMbl
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m_send.GetBuffer(128);
sg.Send(LocBuf, len);
m_send.ReleaseBuffer();

[IpoBepuM paboOTOCTIOCOOHOCTH, MpOrpaMMbl IS Ciay4asi, Korja
yctporcTtBo I-7080 umeer anpec 05 u moakimoueHo k COM-mopry Ned,
pabotaromemMy Ha ckopoctu 9600 6ut/c. [locne 3amycka NpPUIOXKEHUSA
HE0O0X0aMMO TIpou3BecTH HacTpoiky mopta «COM port» - COM4, 3anath
«BaudRate» - 9600, yxazate kOMaHy YTeHUs Ha3BaHUA MoAyJs «Datay -
$05M. 3areM HE0OXOAMMO IOCJIEIOBATEILHO Ha)XXaTh KHOMKHU: «Openy,
«Send». Pe3ynbTaT B3auMOJEMCTBHUS MPOTPAMMBI C MOJYJIEM MOXHO Olle-
HHUTH 10 OTBETHOMY cooOmeHuto nojisi Recive Data (puc. 83).

4.2.5. YupasJenue B Visual C#

JIna co3naHus MOJIb30BATEIBCKOTO MPUIIOKEHUS, OCYIIECTBISIONIETO
ynpasienue moayiaamu cepuu [-7000 B cpene MS Visual C#, Heo6xoaumo
BBIMOJHUTDH CIEAYIOUIYIO MOCIEeA0BATEIbHOCTD AEUCTBUIA:

1. Co3gath MPOGKT MPHUI0KEHHUS. 3aMMyCTUTE UHTETPUPOBAHHYIO Cpe-
ny paspabotku Microsoft Visual C# 2008 Express Edition (gannyto Bep-
CHUIO Cpelbl MOXHO CKayaTh U3 CETH HMHTEpPHET C o(duimanbHOro cailrta
komnanuu Microsoft) uz mento Windows «Ilyck/IIporpammsei» (puc. 84).

JokymeHTel 3 Subversio

Puc. 84 Mento «Ilyck/ITporpamMmmbn

i

BriopaB nynkt meHwo «File/New Project...» (puc. 85), co3nalite HO-
BBIM MpoeKT. [ 3Toro B nosisuBiieMcs okHe «New Project» HeoOxoaumo
yka3aTh TUI mpoekTa - « Windows Forms Application» u 3agath ero umMs —
«CSharpl7000» (puc. 86). Haxxmute knonky «OK». [locne yero 6yzaer co-
3J1aH HOBBIN MPOEKT (puc. 87).

Start Page - Microsoft Visual C# 2008
Edit View Tools Window F

2 Mew Project..  Ctrl+Shift+N

| 1 OpenProject.. Ctrl+Shift+0
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Coxpanute npoekT, BeiOpaB nyHKT «File/Save All» (puc. 88).
B otkpeiBiiemcs okHe «Save Project» ykakuTe Ha3BaHUE MPOEKTAa U €ro
MecTorogoxenue (puc. 89).

2. U3menurte BHEMHUN BUA dKpaHHOU popmbl npusioxenus (Forml),
onucaHHON B Moayse «Forml.cs» Tak, kak nmokaszaHo Ha puc. 90.

oo T S L e, e
Templates: = ‘
Visual Studic installed templates
= & & M @
Windows  Class Library WPF WPF Browser  Console Empty
Forms Ap... Application Application Application Project
My Templates
Search
Online Te..,
A praject for creating an application with a Windows Forms user interface [MET Framework 3.5)
Name: -
ok || cance |

Puc. 86. Oxno «New Project»

File Edit View Project Build Debug Data Format Tools Window Help
TG Ea= A" N- 0 e e e e == N I
-Ju | = & T ST |+-+ +.J Dﬂ 4 |”':';I + hE E]: | {’ %'I %i (=) | i
ﬁ _Forml.cs [Dﬂﬁwlrmpﬁ] - 3 [ Properties > 4 x >§
& Forml Systern.Windows.Forms.Form - a
E 'Cw s s i S S L!\.. A A % I
g o5 Forml == D—".'El = i =
%_” Opacity 100% -
5 Padding 0: 000
= RightToLeft Mo I
RightToLeftLayou False
Showlcon True
ShowlnTaskbar  True
| ! Size 300; 300
| SizelGripStyle Auto
StartPosition WindowsDefaultLe
Tag \i
Text Form1
| TopMost False >
Text
The text associated with the control.
T u|
|_'E Error L|'5t| |% Find Flesuls|
Ready
E— 3
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[IpricBoliTE HOBBIE HA3BaHHS KOMIIO-
HeHtam:  «COM-nopt» -  text-
BoxNumPort; «CkxopocTth oOMeHa» -
textBoxSpeed; «Komanma» -
textBoxCommand; «OtBeTr» - text-
BoxAnswer; «OTkpbITh HOPT» -
buttonOpen; «3anucate B MOOPT» -
buttonWrite; «3akpbeITb HOpT» -
buttonClose; «cTopus BbINMOJIHEHHBIX
koMmaH» - richTextBoxHistory.

3. IloOknrYuTE MTPOCTPAHCTBO
uMmeH «System.lO.Ports», obecneun-
Bawmee noctyn k COM-nopram. ng
aToro B Hauvajio daina «Forml.cs»
HE00XO0AUMO J00AaBUTH CTPOKY «using
System.1O.Ports;» (puc. 91).

L'i*a CSharpl7000 - Microsoft Visual C# 2008 E

Edit View Project Build
=l | Mew Project..  Ctrl+Shift+MN
__"_I'j Open Project...  Ctrl+5hift+0

1 &5 | Open File... Ctrl+0

t Close
_:T' Close Solution

| Iz | Save Forml.cs Ctrl+5

Save Forml.cs As..,
| i@ SaveAll Ctrl+Shift+5
Fuvmnrt Tarnlata

Deb

i

L

'

ar

Puc. 88. Coxpanenue npoekra B MeHIO MS

Visual C#.

3. OOBsiBUTE CO3/IaHME DK3EMIUIsApa Kjacca, 0O0eCreynBaromero B3au-
mogeiictue ¢ COM-noprom (comport). Tun sx3emruisipa - SerialPort (puc. 92).

Puc. 90. Dxpannas dhopma IpUIOKEHUS

[ Save Project ?
Mame: CSharpl7f000
Location: lD:\lPaﬁoTa Ha kadegpe\Metoguukni Metoguyka l?t]ﬂU\l'IpnMEpm nporpammtCF_I7000 - Browse...
Selution Mame: CSharpl7000 [¥] Create directory for selution
Save J [ Cancel I
Puc. 89. Okno «Save Project»
|| . Formics*’ Forml.cs [Design]*| Start Page | e I
& ! Forml Sys
— £ o st
E"' o= Mporpamma ynpaenests mogynamn 1I-7000 = || B ||| ! ‘E':E L
%ﬂ r ' Opacity
=5 COM-nopT: COM WMcTopkA BRINONHEHHED KOMEHA Pt
= ol
= CiopocTs ofmera: JeLC RightTo
| OTHpEITE NOpT J RightTo
1 Showlcc
Komanga: S0oOM Showln
| 3anucats B NopT J Size
SizeGrip
OmeT: StartPos
[ 2aKphIiTs NOpT ] Tag
= L Text
Trnhdn:
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G - L L S e =
CTpaHCTES MMEH mnA pabora o COM—noprTomM

= SRl S e = e i e (R = PSR = el
OoDECOEUWMEAINIEEM BI2MMOIOESMCTEME o LUWFH-—-TNOopTOM
5 % =i BorE i}

Puc. 92. O6wsaBnenue nepemenabix COM-mopta

5. Ykaxute B kiacce Forml MCTOO ,Z[O6aBJICHI/I$I CTPOKH B HCTOPHUIO
BBIITOJIHCHHBIX KOMAH/:
private void AddHistoryMessage(string msg)
{// 0obasume coobuweHuUe 8 UCMOPUK 8bINOSTHEHHbIX KOMaHO
richTextBoxHistory.Invoke(
new EventHandler( delegate{
// dobasumb mekcm 8 ucmopuro
richTextBoxHistory.AppendText(msg);
// 8 criucke ucmopuu 8bldeniume rocsiedHK0 3arnuchk
richTextBoxHistory.ScrollToCaret();

1)
);
}
6. Co3naiite 00paboTuuk HaxaTusi KHONKU «OTKpbITH mopT». Ilon-
HBIA TEKCT O6pa6OT‘-II/IKa KHOIIKHA <(OTKpBITB IHOPT» IPUBOAUTCA HUKC!
private void buttonOpen_Click(object sender, EventArgs e)
{
// ecrniu nopm 6bI paHee OMKpbIM, 3aKpbimb €20
if (comport.IsOpen) comport.Close();
else
{// nopm paHee omkpbim He bbis
// HazgaHue COM-riopma
comport.PortName = textBoxNumPort. Text;
// ckopocmb pabombi COM-riopma
int baudRate = 9600;
int. TryParse(textBoxSpeed.Text, out baudRate);
comport.BaudRate = baudRate;
// qucrno bum daHHbIX
comport.DataBits = 8;
// qucrno cmornoebix bum - 0OUH
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comport.StopBits = StopBits.One;

// bum napumema - Hem

comport.Parity = Parity.None;

// Keumupogamb ycmaHoerieHue c8si3u - Hem
comport.Handshake = Handshake.None;

// qucno npuHumaemsbix bum
comport.ReceivedBytesThreshold = 8;

// pasmep bycpepa Or1s 3anucu
comport.WriteBufferSize = 20;

// pasmep byhepa 0ns YmeHus
comport.ReadBufferSize = 20;

// 8peMsi matmayma 4YmeHus - o yMos14aHUuro
comport.ReadTimeout = -1;

// 8pemMsi matmayma 3arucu - rno yMos4aHuro
comport.WriteTimeout = -1;

// cueHar 20mosHocmu mepMuHara K rnepedadye 0aHHbIX - HE
// ycmaHo8rsrieH

comport.DtrEnable = false;

// OMKpbIMb ropm

comport.Open();

// 3anpoc rnepedamyuka - ycmaHo8rieH
comport.RtsEnable = true;

// 3a0epxkKa
System.Threading.Thread.Sleep(100);
AddHistoryMessage("NopT oTkpbIT. \n");

}
}

7. Co3naiiTe 00pabOTUYMK HAXKATHUSI KHOMKU «3alUCcaTh B MOPT»:
private void buttonWrite Click(object sender, EventArgs e)
{
// 3anucamb komaHdy 8 COM-riopm (cumeos1 OKOH4YaHUs
KOMaHObI —
// 0x0D)
comport.WriteLine(textBoxCommand.Text + (char)0x0D);
// 8bidampb coobuweHue 8 UCMOPUK
AddHistoryMessage("3anncaHa komaHga:" +
textBoxCommand.Text + "\n");

}
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8. B kxoHcTpykTOope (opMbl HazHaYbTe€ OOPaOOTUUK [JISI COOBITHUS
«ganaple COM-nopTa moay4deHb»:
public Form1()
{
InitializeComponent();
// HazHa4ume obpabomdyuk 0nsi cobbimus "0aHHbie COM-riopma
// nony4deHnl"”
comport.DataReceived += new
SerialDataReceivedEventHandler( port_DataReceived);
}
OO6paboTunk port _DataReceived umeer Bum:
private void port_DataReceived(object sender,
SerialDataReceivedEventArgs e)

{

this.Invoke(new EventHandler(AddRecieve));
}
JIuctunr metona AddRecieve npuBOaIUTCS HUXKE:
private void AddRecieve(object s, EventArgs e)
{
// 3a0epXXKa
System.Threading.Thread.Sleep(100);
// 6ycpep Ons umeHusi 0aHHbIx usz COM-rnnopma
byte[] dataR = new byte[comport.BytesToRead];
// npodyumamsp OaHHbIe
comport.Read(dataR, 0, dataR.Length);
// dobasumb omeem 8 UCmMopuUr KOMaHd
AddHistoryMessage("lNony4yeH oTeeT:");
for (inti=0; i< dataR.Length; i +=1)
AddHistoryMessage(((char)dataR{[i]). ToString());
AddHistoryMessage("\n");
comport.DiscardInBuffer();
}
9. Co3naiiTe 00pabOTUYUK HAXKATHUS KHOMKU «3aKPBITh MOPT»:
private void buttonClose Click(object sender, EventArgs e)
{
// oceobodume 8biIxodHoU byhep
comport.DiscardOutBuffer();
// oceobodume 8xo0HoU byhep
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comport.DiscardInBuffer();
// 3aKpblmb ropm
if (comport.IsOpen) comport.Close();
AddHistoryMessage("NopT 3akpbIT. \n");
}
[Tocne co3nanHus Bcex OOpaOOTYMKOB MOJYYHM KJacc MPUIOKEHUS

Forml, npencraBinennsiit Ha puc. 93.
[ﬂhﬂﬂESPECE CS5harpITO000

{

=] partial class Forml
{
[ l/{/ <summarys ...|
private System.ComponentModel . IContainer components = null;
E ! < SUMmMAT Y |
£ protected override void Dispose(bool dispnsing”::]
[+ f_'r_ 8 Form Designer generated cods
private Systen.Windows.Forms.Button buttonOpen;
private System.Windows.Forms.Button buttonWrite;
private Systen.Windows.Forms.Dutton buttonClose;
private System.Windows.Forms.Label labell:
private System.Windows.Forms.Label label?2;
private Sysztem.Windows.Forms.Label label3;
private Syastem.Windows.Forms.Labkel label4d:
private System.Windowa.Forms.Label labell:
private System.Windowsz.Forms.RichTextBox richTextBoxHistory;
private System.Windows.Forms.TextBox textBoxNumPort:
private System.Windows.Forms.TextEBox textBoxSpesd;
private System.Windows.Forms.TextBox textBoxCommand:
private System.Windows.Forms.Textbox textBoxAnswer;

[

-]

Puc. 93. Knacc Form1

10.]IpHHOK£HHC, MMO3BOJIAIOIICC YHPABIATH MOAYJIAMH, CO3JAHO.

,HHH Cro KOMIMJIAOUMU M 3allyCKa HCO6XOHHMO BBﬁﬁHﬂ% IIYHKT MCHIO

«Debug/Start Debugging F5» unu Haxats ropsuyto knasuimy F5 (cMm. puc.

94).

[IpoBepuM paboToCcrocoOHOCTh MmporpaMmbl ajsa yctpoiicta I-7080,

koTopoe umeet aapec 05 u nonknroueHo k COM-nopty Ned, paboTaroiie-

My Ha ckopoctu 9600 omT/c.
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=55 Edition

Le#] CSharpl7000 - Microsoft Visual C# 2008 Expre

File Edit View Refactor Project Build Data Tools Window Help

o] - | KG9 | Windows -
B Start Debugging F5
[+ | Start Without Debugging  Ctrl+F5

JE‘u| 2 “Form 1.Designer.cs | Start Page | Fumﬂ,.csi

Puc. 94. 3anyck npunoxxeHus

[Tocne 3amycka NPUIOKEHUS HEOOXOAUMO MPOU3BECTH HACTPOUKY
nopra «COM-nmopr» - COM4, 3anate «Ckopoctb o0MeHa» - 9600, yka-
3aTh KOMaHAy uTeHus Ha3BaHusa Moayis «Komanma» - $05M. 3artem
HEOOXO0AMMO NOCJIEN0BATENbHO HaXaTh KHONKU «OTKPBITh MOPT», «3amnu-
caThb B OPT», «3aKPBITh TOPTH.

i

a5 Mporpamwma ynpaeneHua mogynamu -7000 ==

COM-opT: ComM4 McTopKA BEINONHEHHED KOMAHL,

SE00 MopT 0THPRIT.
Janucada komaHpa: 205
| OTeptITe NopT l MNanyuen oteeT:!057080

CropocTe ofmeHa:

Komanpa: SooM MopT 3aKpRIT.

l JanNMcaTth B NopT ]

OteeT:

[ 2aKpbITE MOPT ]

Puc. 95. IIpoBepka paGboTOCTIOCOOHOCTH MPOTPAMMBI

PGSYJ'II)TaT BBaHMOI[efICTBHSI nporpaMmbl ¢ MOOYJICM MOKHO OLCHUTD
MO0 HCTOPHHU BBIITOJIHCHHBIX KOMAHI, 0T06pa>1<aeM0171 B OAJHOMMCHHOM

criucke (puc. 995).
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3AK/IIOYEHUE

Oco0EHHOCThIO COBPEMEHHOTO MPOU3BOJCTBA SBJISIETCS TECHOE B3au-
MOJIEMCTBUE TEXHOJOTUYECKHUX (IIPOU3BOJCTBEHHBIX) U UH(DOPMAIIMOHHBIX
NOTOKOB. B 3TUX ycioBUsAX OOJBIIYIO POJb UTPAIOT JaHHBIE, PETUCTPUPY-
€Mble Ha BCEX YPOBHSX aBTOMATU3UPOBAHHOW CHUCTEMBI yIpaBJICHUS TeX-
HOJIOTUUYECKUMU Tipolieccamu. TpeboBaHUs, NMPEAbSABISIEMbIE CO CTOPOHBI
norpedurenei 3Tol uHGopmMaluu, Bce 0oJiee Y)KECTOYAKTCS B YaCTH 00b-
eMa, CKOPOCTHM U HaJEKHOCTU TMOJYyYECHHUs] TaHHBIX, MO3TOMY BOIPOCHI
obecrieueHrsT KOMMYHUKAIIMH CTAHOBSITCS BBICOKONPHUOPUTETHBIMU. B Kka-
YEeCTBE JJIEMEHTHOW 0a3bl TaKUX CHUCTEM HCIOJb3yETCs KJIACC COBMECTH-
MBIX Moaydei yaanennoro coopa aanusix [-7000, ADAM-4000, NuDAM-
6000, B3aumoercTByonux uepe3 unrepdeiic RS-485.

B yuebHOM mocoOuu moka3zaHbl MPEUMYIIECTBA aBTOMATU3HUPOBAH-
HBIX pAacCHpeeNICHHbIX CUCTEM Ha OCHOBE IMOCIEJ0BaTEIbHBIX HMHTEp(dEi-
COB IO CPABHEHUIO C TPAJUIMOHHBIMU, [IEHTPATU30BAHHBIMU CUCTEMAaMHU C
aHAJOTOBBIMHM KaHaJaMHU CBSA3HM, PACCMOTPEHBI OCOOEHHOCTH HHTepdeiica
RS-485. Takxe npoBedeH aHAIN3 TEXHUYECKUX XapaKTEPUCTUK Haubojee
4aCTO MCHOJb3yEMBIX MOAYJIEM yIaJeHHOTro BBoAa-BeiBOoAA cepuu 1-7000 u
JlaHbl PEKOMEHJAllMU N0 UX MPUMEHEHUIO B cucTeMax coopa u oopaboTku
JaHHBIX.

Monynu ynanennoro Boaa-BeiBoga cepuu [-7000 ¢upmer ICP DAS
oOecrieynBalOT HEAOpOroe, ruOkoe U 3PPEeKTUBHOE pPEIICHUE IJs CaMOro
HIUPOKOr0 CIEKTpPa HWHAYCTPUAIBHBIX W Ja0OpaTOpHbIX 3anau. Uzpenus
TOW cepuu MpeAHa3HauyeHbl JJIsl YIPaBICHUS TEXHOJOTHUYECKHUM Mpolec-
COM, BCTpaWBaHUSI B TEXHOJOTHMYECKoe 00OpPyJ0OBaHUE, yIaJIEHHOTO cOopa
u 00paboTku MHGOpPMAlMU, MOTYT UCIOJb30BATHCS B KaUE€CTBE KOMMYHH-
KaIlMOHHBIX yCTpOUCTB U T.n. KoHTposepsl BkItoueHbl B ['ocynapcTBeH-
HBIA PEECTP CPEACTB U3MEPECHUU M NONYIIEHBI K NPUMEHEHUIO B Poccuii-
ckou denepanuu.

PazpaboTka mporpamMMHOTo OOE€CIEYEeHHSI HUIIICTPUPYETCS MHOTO-
YUCJICHHBIMU MPUMEPAMU C UCMOJb30BAHUEM KaK BU3YyaJIbHOU Cpelbl Mpo-
rpammupoBanus (Lasarus, Borland Delphi, Visual C++, C#), Tak u rpadu-
yeckoit (LabVIEW).

85



10.

11.

12.

13.

CIIMCOK JIMTEPATYPBI

benun, E.A. RS-485 nns yalinukoB [DnekTpoHHBINA pecypc] — www.mayak-
bit.narod.ru.

Bonbdran Ditzendapn. [IpombliliieHHbIE MIWHBI AJISI CUCTEM aBTOMAaTH3a-
UM [ DJIEKTPOHHBIN pecypc] - www.asutp.ru.

TexHuueckue cpeicTBa aBTromaTtusaluu. [I[porpaMMHO-TEXHHUYECKHUE KOM-
IJIEKChl M KOHTposuiepsl [Tekct]: yue6. mocooue/ M.A. Enuzapos, 10.0.
MaprembsinoB, A.I'. Cxuptnaaze [u ap.] - M.: Mammnoctpoenue-1, 2004. -
180 c.

KimumentoeB, K.E. I'padpuueckoe nporpammupoBanue B cpeae LabVIEW /
K. Kinumentses. - Camapa: Camap. roc. aspokocm. yH-T, 2003. - 76 c.
Kpyrnsik, K.M. IlpombinuienHsie cetu: 1enu u cpeiacrBa [Tekcr] /
K.M. Kpyrsik // CoBpeMeHHbIE TEXHOJIOTUU aBTOMaTtu3anuu. - 2002, -No4,
—-C.6-17.

JlokotkoB, A. MaTepdeiicel mocaenoBaTeIbHON nepeaaund gaHHbIX. CTaH-
napthl EIA RS-422/RS-485 // CoBpeMeHHbIE TEXHOJIOTUHA aBTOMATU3AIIUH.
—1997. — Ne3. — C. 110-119.

JIro6aBuH, C.A. IlporpammupoBanue Ha Delphi Win32 / C.A. JIro6aBuH. —
M.: HT IIpecc, 2008. — 576c.: un.

JlrobammH, A.H. IlpombliiiiieHHble ceTH [DJIEKTPOHHBIM pecypc] —
www.asutp.ru.

Monaynu ynanesnoro BBoja-seiBoga cepuu [-7000. [DneKTpoHHBIN pecypc]
- http://www.ipc2u.ru./I7000rus.pdf, [7018rus.pdf, 1702 1rus.pdf,
17013rus.pdf, [7044rus.pdf.

OcHOBBI TOCTpOeHUSI UHTEPHEUCOB [DIEKTPOHHBIN pecypc] — www. info-
system.ru/interface.

Cunenko, O. Crannaptsl ne-GpakTo U Jie-ope, periaMeHTUPYIOIINe Cpe-
CTBAa IMPOMBIIUICHHON AaBTOMAaTU3aluM [DJIEKTPOHHBIM  pecypc] -
www.archive.expert.ru.

Cypanos, A.A. LabVIEW 8.20: cnpaBounuk no ¢ysakuusm / A.S. Cypa-
HOB. — M.: JIMK, 2007. — 536 c.: ni.

Xerarypos, f.A. IlpakTudueckre METOIbl MOCTPOCHUS HAAEKHBIX HHUPPO-
BbIX cucTeM. [IpoekTupoBanue, mpou3BOACTBO, 3KkciuTyaTanus / S.A. Xera-
rypoB. — M.: Beicias mkona, 2008 — 156 c.: ni.

NHTEepHET-CaNThI:

icpdas-usa.com, phyton.ru, microchip.ru, cec-mc.ru, intel.ru, ni.com,

1cos.ru, ipc2u.ru

86



HPUJIOKEHMUE 1
MeToauKa BBINOJHEHUS JIA00OPATOPHOU PadOThI

Heap padoThl: U3yueHHE apXUTEKTYpPbl AaBTOMAaTU3UPOBAHHBIX CHUCTEM Ha
ocHoBe monyneu cepun [-7000.

1. 3aganue HA CAMOCTOSATEJbHYIO padoTy

1. TlonyuuTs 3agaHue y MpemnogaBaTeis.

2. B coorBeTcTBHM C 3aJaHHeM BbIOpaTh HEOOXOIUMBIE MOIYIIH,
U3YUUTh UX CTPYKTYPY, OCOOCHHOCTH NPUMEHEHUS U COCTAB KOMAaH]I.

3. Brimucare KOMaHJABI, HEOOXOIMMBIEC MJISi peaju3aluu 3aJlaHus.
OOmue KoMaHAbl MOAYyJed NmpuBeAeHbl B npuiioxeHuu [1.6, a uHAUBHUY-
anbHble — B nipusioxkeHusx I1.1-I1.5. Tpebyembie koman bl 0GOPMUTH B BU-
1€ TaOJIHUIIHI.

4. BpINOTHUTHh COCAUHEHUE MOJIYJIE€H B COOTBETCTBUH C 3aJAHUEM.

5. Iloaxnw4yuTh MOAYJM K KOMIIbIOTEPY. B ciayyae ucnoab30BaHus
npeodpa3oBaresns narepgeiicoB RS-232 B RS-485 (moayas I-7520AR),
NOJAKJIYeHNe MOAYJeid NPOU3BOANTH NMPHU BHIKJIIWYEHHOM KOMIbIOTeE-
pe!

6. IIpoBeputh ¢yHKUMOHUpOBaHUE MonayJed ¢ momombio DCON
Utility:

6.1. 3anmycTuTh yTUIUTY.

6.2 VYcrtanoButh HOMep ucnoibzyemoro COM-mopra (mpu pa-
o0ote ¢ USB 3anats Homep BuptyaibHoro COM-nopTta).

6.3. YcTaHOBUTHh JONYCTHUMOE BpPEMS OXHUJAHUS OTBETAa MOIY-
JEN.

6.4. YCTaHOBUTH CKOpPOCTb, Ha KOTOPOH OYyJET BBIMOIHITHCS
obMeH nHdopmanueii. Ecin ckopocTh 0OMeHa, yCTaHOBIEHHAs B MOJYJIAX
HEW3BECTHA — BBINIOJHUTH MTOUCK B MOJHOM JHAMNa30HE.

6.5. B ciydyae He0OXOOUMOCTH BKJIIOYUTH MPOBEPKY KOHTPOJIb-
HOU CYMMBI.

6.6. 3anmycTuTh MOUCK MojyJied. Pe3ynapTaThl moucka oToOpa-
xatorcs B okHe DCON Utility. J[BoliHO#M KJIHMK MO UMEHU MOJAYJS OTKPHI-
BA€T OKHO MapaMeTpPOB U TECTUPOBAHMUA.

7. Ecniu TpeOyeTrcsi U3MEHUTH COCTaB MOJAYJEH, MPOU3BOJIUTCA pe-
KoHUrypanus cuctemMsl U moBTOopHHBIN 3anyck DCON Utility.

8. 3MeHeHne mapamMeTpoB MOIYJEH M UX TECTUPOBAHUE BBINMOJHSA-
eTcsi B okHe «Terminal», B KOTOpOM MOHO 3aJaTh M BBIIOJHUTH TpeOye-
MYIO0 KOMaHZy.
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9. PazpaboTaTth nmporpamMmHoe obecneuenue. B coctaB mporpaMmHo-
ro obecrneyeHus 0053aTeIbHO JOJHKEH BXOJUTH UHTEpP(EHC moabp30BaTes,
obecneunBamuil (QYHKIMOHHUPOBAHUE AaBTOMATHU3UPOBAHHOW CHUCTEMBI.
[Ipu oTnmaake mporpaMMbl, B CiIydae HEOOXOJUMOCTH, CIEAYyET HCIOJb30-
BaTh DCON Utility.

10. Iloka3ars mpemojaBaTento pabOTalIIyl0 B COOTBETCTBUU C 3a-
JTaHUEM TIPOTrpamMMmy.

11. Odopmurh otyer.

2. Coagep:xxanue oT4yeTa

1. 3amanue.

2. lens paboOTHI.

3. CxeMa COeTMHEHUS MOYJIEU CUCTEMBI.

4. Tabnuna ¢ UCMOJIb3YEMbIMU KOMaHIaAMU.

5. JIuctTuHr mporpaMmbl ¢ KOMMEHTapUsiMU, UHTEpPelic moap3oBaTe-
7 ¢ SKpaHHBIMU (HopMaMu.

3. lIpumep BbIOOpPA KOMAH/

3ananue:

OrnpenenuTh 4acTOTy, OCTyHaromyo Ha Bxoa moayiis 7080, u npeobpa-
30BaTh €€ B MPOMOPIMOHAIIBHOE 3HAYE€HHUE BBIXOIHOTO HAMIPSIXKEHUS HA BBIXOJIE
IHAII 7021. Yactrora uzmensiercs B nuana3one ot 0 qo 100 kI 1, a HanpsixeHne
Ha BeIxojie - (0+10) B.

Jlis Hactporiku moayist I-7080 neo6xonumo:

1. 3agaTe mapaMeTpbl KOHPUTYpALMU: YCTAHOBUTH PEXXUM U3MEPEHUS Ya-
cToThl (51), Bpems uzmepenus (Hanpumep, 0,1 ¢), ckopocTh 0OMeHa, BKIIOYUTH
WJIM BBIKIIIOUUTH KOHTPOJBHYIO CYMMY, 3a/1aTh TpeOyeMblil aapec. CpaBHUTH ma-
paMeTpsl KOH(pUrypamuu MOAYJs ¢ TpeOyeMbIMU 3HaueHusMU. [lapamerpsl
KoH(purypauu moryT ObITh pountanbl DCON Utility u, o BO3MOXXHOCTH, UX
M3MEHSATh HE PEKOMEHIYETCSI, T.K. YUCIIO HHUKJIIOB ITporpammupoBannsi EEPROM
OTPaHUYEHO.

2. BbiOpaTh HOMEpP MCIOJIB3YEMOr0 CYETYMKA U 3a/1aTh TUII BXoja (C om-
TUYECKOMN pa3Bs3KOM WM HeusojaupoBaHHbIN). Hampumep, Cul, Cu0, HEn3omm-
poBanHbIN (Komanaa SAABO, rne AA — aapec Momys).

3. YcTaHOBUTH YPOBHM BXOJHBIX HampsbkeHuid. B nmabopatopHoit padote
PEKOMEHIYETCS HUCHOJIb30BATh YPOBHH, YCTAHABIMBAEMBIE MO YMOJYAHUIO JIO-
ruyeckuit «0» - 0,8 B, noruyeckas «1» - 2,4 B. YpoBHU MOTYT OBITh yCTaHOBJIE-
HBI iporpammHO $SAATH — mst Bepxuero ypoBHsi, SAA1L — nist HIKHETO.

4. IlpuHATH penieHrue O BKIIOYECHUHN WM OTKIFOYEHUU CTOPOKEBOTO Taii-
Mepa WD. Ecau Ttaiimep WD He WHCIONB3yeTCs, BBIIOJIHUTH KOMaHIYy
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~AA3000, a 3atem npoBepuTh coctosinue MoayJia ~AAQO. Eciau pe3yabTaT Bbl-
MOJTHEHUS 3TOM KoMaH bl paBeH «!AAO», ToO MOyJib TOTOB K (PYyHKITMOHUPOBA-
HUIO. B IpOTMBHOM cilydae COCTOSIHHE MOAYJISA CleAyeT COpPOCHTh KOMaHIOMH
~AAl.

5. Komanga #AAN uutaer 3Ha4Ye€HWE 4acTOTHI B ['1I, mMpeacTaBieHHOE B
16-puunom koze, rae N — Homep KaHalia u3Mmepuresns 4actoThl O wim 1.

Hactpoiika I-7021 cOCTOUT B CIEAYIOLIEM:

1. 3agate mapaMeTpbl KOH(GUTYpaIlUd aHAJIOTHYHO TpeabiayiieMy. Oco-
oennocteio I[AIl siBisieTcss HEOOXOAUMOCTH YKa3aHHUS CKOPOCTH HapacTaHMS
BXOJHOTO curHaia B/c unu A/c u ¢opmara npejicTaBieHUs JaHHBIX: TEXHUYE-
ckue enuHuUIbl (B, MA) B % OT nuamaszoHa, B JIONOJHUTEIBHOM 16-pUYHOM KO-
ne. s cpopmynupoBaHHON 3aa4ll MOXKHO HCIOJb30BaTh MO YMOJYAHUIO 3a-
BOJICKME HACTPOUKH, aJpeC MU3MEHATh TOJBKO IO HEOOXOJIMMOCTH, a JaHHBIE
MPEJICTaBIATh B 16-pUUHOM KOJIE.

2. IlpuHAaTh pelieHrue 0 HEOOXOAUMOCTU KaIMOpOBKU. BBUY OTCyTCTBUS
ATAJOHHOTO 000pYJ0BaHMS B J1a0OpAaTOPHOM padboTe KaaTuOpoBKa HE MPOU3BO-
JTATCSL.

3. Hactpouts mMoayJsib Ha paboTy 0€3 CTOpoxKeBoro taitmepa. s 3Toro
HE00X0IMMO MPOU3BECTH cOpoc craryca Moayist ~AAL.

4. Tlepen HavgasoM pabOTHI 3aPOCHTh cTaTyc copoca $AAS. Eciau B pe-
3yJIbTaT€ OTBETA YCTAHOBJEH OUT 1, TO MOJYyJib IPUBEJIEH B UCXOJHOE COCTOS-
Hue. B npoTuBHOM citydae mpOU3BECTH MTOBTOPHBIN COPOC MOTYJIS.

5. 3apate 3HaueHuUe, ycTtaHaBiauBaeMoe Ha Bbixoze LIAIL nmpu BkitoueHnun
MATaHus paBHOE Hymt0. [{ns sToro cienyer BeimonHUTh koManay #AA0000, a
3areM KoMaHay $AA4.

JI1s1 MOBBIIIEHUS TOCTOBEPHOCTH aHAJIOTOBOTO BBIBOJIA MOKHO HCIIOJIB30-
BaTh KoMaHbl $AA6 (UTCHHUE TTOCIICIHETO 3HAYCHUS, TTIEPEJaHHOTO Ha aHAJIOTO-
BbI BEIX0M) 1 $AAS (3X0KOHTpOJIb BhIX0aa). Komanma $AA8 mpon3BoauT cum-
ThIBaHUE UHGOpMalnu HenocpeacTBeHHO ¢ Beixoaa [{AIL Tloatomy ¢ ee momo-
IIbI0 MOKHO OIPEJICTUTh HEJOMYCTUMYIO Harpy3Ky, HEPaBUWIBHOE MOJIKITIOUE-
HUE MPOBOJIOB, KOPOTKOE 3aMbIKaHUE U T.]I.

Hacrtporika monyinei 1-7080 u 1-70213akoHueHa.

N3mepenure yacToTel BbinoJiHAETCS kKomaHaon #AAN, roe N — HoMmep Ka-
Hana uaMmepenus. [lpu ycranoBienHoM BpeMenu usMepenus 0,1c u makcumaib-
HOM BXOJHOM yactoTe B cyuetymke Oynaetr Hakomieno 10000 (2710h), paspsn-
HOCTb [{AIl — 12 Our. [ToaTOMy 3HaUeHHE CUETYMKA HEOOXOAMMO MAaCIITaOUPO-
BaTh MyTEM CJIBUI'a BIIPaBO Ha 2 pa3psja.

[TonyyeHHoe 3HaueHue 3anucath komaHjao #AA (manneie) B LIAIL u us-
MEpUTh HUPPOBBIM MYJILTUMETPOM MK MoayJieM [-7018P.

[Ipu mporpaMMupoBaHUM HEOOXOJAUMO MOMHUTH, UTO B padOTE ¢ MOIYJIS-
MU JiJIsS TIOBBIMICHUSI JTOCTOBEPHOCTH HCIOJIB3YIOTCS IMAKETHl IOJTBEPKICHUS
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paznuuHbIX popmaToB. Kpome Toro, MHOTHE KOMaHAbI O3BOJISIOT MPOU3BOIUTH
MIPOBEPKU 3HAUYCHUN 3aIMMCAHHBIX JTaHHBIX.

Jlns yBenuueHus: OBICTPOJICUCTBUS B IIpollecce pabdOThl CHUCTEMbI YacThb
MIPOBEPOK MOKHO UCKIIFOUUT.

3aKJIFOYMTENIFHBIM 3TAllOM BBIOOpa KOMaH]I SIBJISIETCS] COCTABJICHHUE TaOJUIIBI
KOMaH]I, UICIIOJIb3YEMBbIX IS peasin3alnu 3ajianus (cM. tadi. 6, 7).

Tabnuua 6
Ta6nuna komang moayiist 1-7080
Komanpga OtBeTHOE cooOmeHue | ConmepkaHne KOMaH bl
$AA2 'AATTCCFF Urenune KkoHPUTYpaAITHH
%AANNTTCCEFF | lAA 3anuch KOH(pUTrypanuu
$SAABS 1AA YcTaHoBKa TUIIA BXOJHBIX JIMHUN
~AA3ETT 1AA BxitoueHnne cTopokeBOro TammMepa
~AA0Q 1AASS YreHue coCTOAHUA MOIYJIA
~AAl ITAA COpoc cocTosiHUSI MOAYJIS
#AAN >(J1aHHBIC) UreHue coaepKUMOro CUECTUMKA
Tabnuma 7.
Tabnuna komang moayis [-7021
Komanpga OtBeTHOE cooOmieHue | CoaepkaHue KOMaH bl
$AA2 'AATTCCFF Urenne KkoHPUTYpaAITHH
%AANNTTCCEFF | !AA 3anuch KOH(pUTrypanuu
~AA1 'AA COpoc craryca MOTyst
$AAS 'AAS 3ampocuth cratyc copoca
#AA(naHHbIC) > 3a/1aTh 3HAUYEHNE HA BBIXOJIE
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OkonuaHue Tad. 7

$SAA4 '1AA 3a71aTh 3HAY€HNE HA BBIXOJE NP BKIFOUYCHUHN M-
TaHUS

$SAA6 'AA(naHHBIC) CuuTaTh 3HaUY€HUE, IEPEAAHHOE HA AHAJIOTOBBIN
BBIXOJI ITOCJIE THUM

$SAAS8 ' AA(naHHBIC) DXOKOHTpPOJIb BBIXOJIa

[Tpumep untepdeiica nonap3oBarens moayis [-7044 npusenen Ha puc. 96.

¥ Vpasnetiie Mojymem 1-7044 = | B |
“Hacrpobiku COM nopra
Com-nopT: CropocTe Gurdc| | Aopec moguna [Hex] |04
I v] 1 ]
Lo Abul BriEon Beog
E.aHTRoNEHaa CYMMa BrIEOLHMOE SHAYEHME
|| i MNposepare * He npoeepars T O I O A O O T I
: - : 1 2 3458 BE7 8 1 2 34
[T HacTpaueark Moguik
n JanucaTe B NopT | CYMTaTE M NopTa
APAMETPEI FOLYNA
Hoebii agpec CropocTe AUTAC| — CyaTymk
b ]SEDD :jv CEAOCHTE CUETYME | CudTaTe KaHan
“Peiit patioTel CYSTYMHES
(% No MepegHErY ROHTY MMAYNECa Horep kanana MNokazaHuA CHETYME.S
(7 Mo SanHerYy PPOHTY MMMYNBCa F 10 20 30 4 |D
I KoHTposHaA cyhnia 'Kﬁmaﬂua OTeetos I:I:II:IﬁI..LlEHHE
JanucaTe B Mook | |

Puc. 96. UnaTepdeiic monp3oBaTesss mporpaMMbl

4. KoOHTpOJIbHbIE BONIPOCHI
O0mue cBeleHUA
l. Kakue npeumyinecTBa obecleuMBAIOT JAElECHTPAIM30BAHHBIE aB-
TOMAaTU3UPOBAHHBIE CUCTEMBI 110 CPABHEHUIO C LICHTPAIU30BAHHBIMHU ?
2. IloueMy mepejgaya JaHHBIX B HUPPOBOM Koje oOnamaeT OoNbluei
MOMEXO03AMMUIIECHHOCTHI0O U HAJEKHOCTHIO MO CPABHEHUIO C AHAJIOTOBBIMHU
KaHajJaMH CBI3U?

3. Kakne TexXHHUYECKHE pENICHHS HEOOXOIMMO WCIIOAb30BaTh IS
obecrnieueHHs KUBYUYECTH CUCTEM?

4. Kakue npeumyiiecTBa o0ecneunBaeT NIpUMEHEHHE UEPAPXUIECKUX
MPOMBIIIJIEHHBIX CETEH?

5. B uem ocobenHOCTH mepeaaun HHGOPMAIMU Ha YPOBHE ILIAHHPO-

BaHUsI? ypOBHE YyINpaBICHUA? IEXOBOM YpPOBHE? ypOBHE NepuUpEepUIHOTO
ob0opynoBaHus?

91



6. Kakne mnpeumylnecTBa IpH HPOEKTHPOBAHHH O0OECIIEUMBAET MC-
M0JIb30BaHHE CEMUYPOBHEBON MOJIEIU OTKPBITHIX CUCTEM?

7. llpuaiunel ooMeHa wHbOpManKeil B CEMUYPOBHEBON MOJIEIH OT-
KPBITBIX CUCTEM.

8. B ueM 0coGeHHOCTH (PU3HYECKOTO YPOBHS?

9. Kakue xapakTepucTUKH (U3MUECKOTO YPOBHS CIIEAYET aHalU3M-
pOBaTh MpHU UCTIOJIb30BaHUU UHTEpPeiica?
HNuTtepdeiic RS-485/RS-422

10. KaxoBsl 0CHOBHEIE JOCTOMHCTBA HHTEp(eiica RS-485?

11. Kakumu cpeacrBamMu 00ecleYrMBaeTCs MOBBLIIIEHHAS TOMEX03a-
MUIEHHOCTh RS-4857

12. Ckonbpko ycTpoicTB MOXKET ObITH moakioueHo Kk RS-485? Kak
YBEJIMYUTh YUCIIO YCTPOUCTB?

13. Kakue npoTokoisl 0OMeHa UCIONb3YI0TCS B RS-485?

14. CpaBuurennuas xapakrepuctiuka RS-485 u RS-422.
Moayiu ynajleHHOTro BBOa-BbiBoaAa cepuu [-7000

15. B uem ocuoBHble goctouHcTBa Monyneil [-7000? Kakue y Hux
HEeJIOCTaTKu?

16. B ueM ocoGennocTu cetu Ha 6ase moayieit 1-7000?

17. Kakue xanansl mepenauyd JaHHBIX MOIYT MCIOJL30BaThCs B CH-
cTeMe Ha ocHOoBe monyJeiut [-70007

18. Ipunaun oOMena nndopManueil B CHCTEME HAa OCHOBE MOAYJIEH
I-7000.
Hcnoab30BaHue MOAYJI€el B H3MEPEHUAX H YIPaBJIeHUH
TEXHOJIOTHYeCKHMMH MPOoIeccaMu

19. Kakue pyukuuu peanusyror moayau [-7000?

20. Ins kakux ueneit ciayxkut D3V ? Kakas wHpOpMamus B HeEM
XpaHuTCs?

21. Kakue napamMeTpbl MOAyJed MOTYT ObITh U3MEHEHBI TOJILKO MpPHU
3azeMJieHHOM Bxonae INIT?

22. Kak cuMTarh HOMEpP BEPCHH MPOTPAMMHOIO O0ECIECUYEHHUS MOJY-
1?7 Ha3BaHUE MOJYJISA?

23. Kak u3MeHUTh Ha3BaHUuE MOIYJIs?
24. Kakue QyHKIUH BBHIIOJIHSAET CTOPOKEBOM Talimep?

25. Kakue meicTBUS peanu3yroTcs B MOJyJe mMpu cOpoce Win mepe-
MMOJJTHEHUU CTOPOKEBOTO Tamimepa?

26. C momompi0 KakuX KOMAaHJ BBHITMIOJHIETCS HACTPOWKA CTOPOXKE-
BOTO TailMepa? ycTaHOBKAa 0€301IaCHOTO COCTOSIHUS BBIXOJ0B MOJYJIEH?
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Moayasb anajgorosoro ssoja I-7018P

27. Kakne (QYHKIUU BBHIIOJHIET MOAYJIb aHAJIOTOBOrO BBIBOJIA
[-7018P?

28. Kak BBINOJIHUTH KaauOpoBKy Moayis [-7018P?

29. Kak peann3oBaTh HMKJIMYECKHH HIIM BHIOOPOYHBIN ONPOC KaHa-
J0B?

30. Kak opranusoBaTh mpeoOpa3oBaHWe CHTHajla TEPMOIAaphl C yde-
TOM KOMIIEHCAUMU XOJOJHOTO cHasi, €CJIM TaHHBIA MOJIYJIb HE COIEPKUT €€
rpagyupoBKy?

31. Kak opranu3oBaTh ¢ MOMOIIBI0 OJHOTO MOJIYJISI M3MEPEHHUE CHT-
HaJIOB HECKOJBKHX TE€PMONap pa3ju4HbIX I'PalyupOBOK?

Moayab aHaaorosoro Bbisoaa 1-7021

32. Kakve (yHKIMHM BBIIOJNHSET MOJAYJIb aHAJOrOBOIO BHIBOJA
[-70217?

33. Kak BBINTOJIHATH KaTHOpOBKY MoayJst [-70217

34. Kak ¢ momompio Moayis [-7021 peanuszoBarTh TeHepaTop 3alaH-
HOU popmbI? MpeoOpa3zoBaTesb HANIPSI)KEHUS B TOK?

35. Kakue MeToapl 00ecnedeHuss JOCTOBEPHOCTH BBIXOIHOIO CUI'HA-
Jla UCTIOJIB3YIOTCS B MO1yJie?

MoayJib aHAJI0TOBOT0 BBO/Ia MapaMeTpPOB
Tepmope3ucropos 1-7033/7013

36. Kakrve (QYHKIMH BBHIIOJIHSAET MOJAYJIL aHAJIOrOBOrO BBOJA Mapa-
MeTpoB TepMope3uctopoB [-7033/7013?

37. Kak BBHIIOJHUTHL KaIHuOpoBKY Moxys [-7033/70132

38. Kak ucnosnp30BaTh MOIYJb IS U3MEPEHHUS I1apaMETPOB TEPMO-
PE3UCTOPOB NPOU3BOJBHON TpaAlyHUPOBKH? MOTEHIIHOMETPUUYECKHUX TaTUM-
KOB?

39. B kakux ciy4asx 1esiecoo0pa3Ho HCIOIb30BATh JBYXIIPOBOIHYIO
CXeMy? TPEXIPOBOJHYIO? YETHIPEXIPOBOAHYO?

40. ITouemy B cxeme puc. 11,1 BIUSHKME IMHUU CBA3H MEHBIIE, UEM B
cxeme puc. 11,6,8B?

Moayasb cueTunka-gyacrtoromepa I-7080

41. Kakue GpyHKIMU BBITOJHSIET MOAYJb 1-7080 B pexxume cueTunka?
gyacToToMepa?

42. B kakux ciydasx CJeayeT HCIoJIb30BaTh auddepeHnnanbubie
BXoAHble curHaibl? Kak HacTpouTh cueTyuk Ha paboty ¢ nuddepeHuu-
aJbHBIMHU CUTHAJIaMU?

43. lns Kakux IeJel MCIOIb3yeTCs NPOrPaMMHO-yIpaBisieMbIil
bunpTp? C NOMOIIBIO KAKUX KOMaHJ MOXHO YOPaBJIsATh GUIABTPOM?
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44. [Tns xakux nenei mcrnoiassyercs Bxona GATE? Kakue xomaHmbl
YIIPABJSAIOT 3TUM BXOJ0M?

45. Kakne ocoGeHHOCTH (YHKIMOHMPOBAHHMS CUETUYHKA B PEKUME
curHanuzanuu 0? pexume 1?

46. B yeM 0COOEHHOCTH MOAKIIOYEHUS HATPY3KH K JUCKPETHBLIM BbI-
xoxam?

47. C moMompK0 KakMX KOMaHJI MOXHO YIPaBIATH JIUCKPETHBIMU
BBIXOJIaMHU B PE€XKXUME U3MEPUTENIS YACTOTHI? CUETUMKA?

48. Kak 3agaTh JONYCTHMBIE 3HAYEHUS B PeXHMMeE curHanusanuu 0?
peXUMe CUTHaJIM3auuu 17

49. B 4yemM HemoCTaTKH U3MepHUTENS 4acToTh? Kak yCcTpaHuUTh 3TH
HeJO0CTaTKu?

50. Kak Ha 0a3e MOayis MOCTPOUTH (OPMUPOBATENH UMITYILCOB 3a-

JTAHHOUW NJIUTEIbHOCTU? MUPOTHO-UMITYJIbCHBIN MOAYISITOP?
MoayJib AMCKPETHOr0 BBOAa- BbiBoAa [-7044

51. Kakue (QyHKIMHU BELIIOJIHIET MOLYJIb JUCKPETHOIO BBOJA- BLIBO-
nma [-70447

52. Kak moaxIO4uTh BHEMIHIOK HArpy3Ky KO BXoay Moayis [-7044?
K BeIxony MoayJisi [-70447

53. Kak akTMBU3UPOBATh BEIXOAHBIE TUHUU MOIyIs 1-70447

54. Kak npouyuTarth COCTOSHHE JTUHUN BBOAa-BeIBOAa 1-70447

55. Kak mojacuuTaTh KOJIUYECTBO UMITYIBCOB, MPUXOMSAIINX HA BXOJ
Tpedyemoro kaHana [-70447?

56. Kak YCTAaHOBUTh MCXOJIHOE€ 3HAYE€HHWE BBIXOJAHBIX JUHUUN [-7044

NpY BKJIIOYEHUU MUTAaHUS U cpabaThIBAHUU CTOPOXKEBOTO TaiiMepa?
AJITOPUTM ynpaBJIeHUSI MOAYJISIMH

57. Kak u3MeHseTcs JIWHA Kaapa B 3aBUCHMOCTH OT OCOOEHHOCTEN
KOMAaHIbI?

58. Kakoii kKoj wHcmonab3yercs Is KOAMpOBaHUs uHHPpopmanuu? B
4eM €ro NpeuMyInecTBa U HeAOCTATKHU ?

59. B yem ocobennoctu pexuma «Master-Slaveyn?

60. Kak peanu3oBaTh CHHXPOHHOE UTEHHME BXOIHBLIX JAHHBIX M3 He-
CKOJIBKUX MOJYJICH?

61. Kakue MeTOabl MOBBIIIEHHS JOCTOBEPHOCTH HH(DOPMAIUU HC-
NOJIB3YIOTCSI B aBTOMAaTU3UPOBAHHBIX cucTeMax Ha 0a3ze moaynei [-70007

62. B ueM mpeuMylnecTBa M HEJOCTATKH KOHTPOJBHOM CyMMBI IIO
MoayJito 2567

63. Kak 3amath pexuM KOHTpoabHON cymmbl? Kak oma ¢opmupy-
eTcs?
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64. Kakue TpeOOBaHUs JOIKHBI IIPEABIABIATLCS K HHTEPPENCY MOJIb-
30BaTens?

65. Kak peanusoBarh mnpoueaypy oOMeHa HHPOpMAIUEd MEXKIY
[I9BM u MonyJisiMu CUCTEMBI?

66. 3a cuer KakuX CPEICTB MOYKHO IOBBICHTH OBICTPOJEHCTBUE CH-
cTeMbl Ha 0aze moxayJieit 1-70007

Pa3paboTka nporpaMmMHOro odecrnevyeHus
67. Kakue pynkuuu peanusyer yruinra «SetComy»?

68. Kakne nelcTBHS HEOOXOIMMO BBIMTOJHUTH, YTOOBI HAa3HAYUTH
npeoOpa3zoBarelito UHTEP(HENCOB HOBBIA aJipec BUPTYAJIbHOTO IMOCIIE0BA-
TEJILHOTO mopTa?

69. Jlns xakux meneir ucnoassyercs yruauta «k DCON Utility»? Ka-
Kue PyHKIUU peaqn30BaHbl B HEU?

70. K ueMy cBOIUTCS yIpaBJIeHHE MOAYIIMH Ha ypoBHE IIDBM?

71. Ilepeuncnure mapamerpsl Com-mopra, UCHOIL3YEMEBIE IIPH €r0
HACTPOMKE.

Pa3paborka nporpammHoro odecneyenusi B LabVIEW

72. Kakyro yTHIATY HEOOXOAMMO YCTaHOBHTH, YTOOBI OOECIEUHTH
noctyn Kk moaynsam ICP DAS u3z LabVIEW?

73. Ilepeuncnure QJUHAMMYECKU HOAKIOYaeMble 6ubanorexu (*.dll),
obecneunBapUIUe MNPOTrpaMMHBIM HHTepdeiic com-mopTa U MoOAyJei
[-7000.

74.Yem  0oOyCIIOBJIEHO  HCIOJIB30BAHHE  IOCIEI0BATEIBLHOCTH
(Stacked Sequence Structure) nmpu ynpasienuu Moxayiasmu? Kakue pgei-
CTBUS BBIMIOJHAIOTCS HAa BKJAJIKaX 3TOU CTPYKTYpHI?

75. Kak HacTpamBaeTcs y3enl Bbi3oBa (yHkIuu Oubmmoreku «Call
Library Function Node»? Kakue nmapaMmeTpsl HacTpauBaroTCcs?

Pa3paborka nporpammMHoro odecnedenusi B Lazarus

76. Kakre Monyau HeOOXOAMMO MHOJAKIIOUUTHL K IIPOEKTY, YTOOBI
obecnieunth noctyn Kk COM-nopty?

77. Kakoit kmacc obecredynBaeT BO3MOKHOCTH pealM3allMH Iapall-
JEJIbHOTO MOTOKA U JJId KaKUX IeJed OH UCTOJb3yeTcs?

78. Uto ciexyeT MOMHUTH IPU OTOOpaKeHUU MH(POPMAIUU HA DJIe-
MeHTax uHTepderica NpUIOKEHHUs B MapaieJIbHOM Ipoiiecce?

79. Hazosute tun o0bexkta COM-mopra M HEPEUYHMCIUTE OCHOBHBIE
JNEeNCTBHSA, KOTOPBIE HEOOXOMMO BBITIOJTHUTH MMPU HACTPOUKE.

80. Kaxkoit meton knacca TBlockSerial o6ecrieunBaeT 3anuch KOMaH /I
B COM-niopte?
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Pa3paborka nporpammuoro odecnedenusi B Borland Delphi

81. Kakre mMonynu HeoOX0AMMO H0OABUTH B MPOEKT MOJIL30BATENS,
y100bI 00ecnieuuTh goctyn k COM-nmopty?

82. Kaxkoii kjacc obecrieynuBaeT B3auMOJIEHCTBUE C COM-niopTom?

83. ComepxuMoe Kakoi IEPEMEHHON peecTpa MCIOIb3YyeTCs s I10-
Jy4eHUs CIUCKa CYHIECTBYIOUUX B AJaHHOU koHpurypamuu COM-nopToB?

84. Kakum o0pa3oM HasHavaeTcs (YHKIUSI-00paOOTUYUK YTEHHUS
naHHbix 13 COM-nopra?
85. Kakyro ¢pyHKIHIO BEIIONHAET Ipoleaypa OnRead?
86. Kakoii meton kinacca TComPort o0ecrieunBaer 3anuch KOMaH/ B
COM-nopte?
Pa3paborka nporpammHoro odecneyenus B Visual C++

87. Kakas nuHAMUYECKH MOJAKIHOYaeMas OMOIMOTEKA MCIIOIb3YETCs
i1t pa6otel ¢ COM-niopTom?

88. Kakoii knacc peanusyer Gpynkuuu ynpasienus COM-mopTom?

89. B kakom cayuae meton Open kiacca SerialGate Bo3Bpamaet
true?

90. Kakyro ¢yukuuio peanusyer merton Send kmacca SerialGate?
OnumuTe ero napaMeTpsl U pe3yibTar.

91. Kakoit meron kmacca SerialGate peanusyer (QyHKIUIO YTEHUS
nanHbIX U3 COM-nopra?

92. Kakne meroasl kiacca SerialGate ympaBisiilOT COCTOSHHEM CHT-
HalbHBIX TUHUA COM-1mopTa 1 BO3BpallalOT UX 3HAUYCHUE?

93. Kak mnonyuurs uHpOpMaIU0 00 YCTaHOBIEHHBIX B CHCTEME
COM-noptax?

94. nsa xakux ueneit B nporpamMmme Ha C++ ncmnonas3yercs taiimMep?

Pa3paborka nporpamMHoOro odecneyenusi B Visual C#

95. Kakoe mnpocrtpancrBo uMeH obGecrmeuuBaer poctyn k COM-
nopram?

96. Kakum o6pasom B C# peannsyeTcs MOAKIIOUYEHHE IPOCTPAHCTBA
UMEH K MPOEKTY?

97. Kakoii kiacc wucmoib3yercs s B3ammojueiictBus ¢ COM-
opToM?

98. Kakue nmapamerpsr COM-mopra 3aJar0Tcs IPH €r0 OTKPHITUU C
noMoIpo metoaa Open kiaacca SerialPort?

99. Kakue meroasl obecneunBarot B3aumoaeiicrsue ¢ COM-moprom?

100. B xakoM pexume (CHHXpPOHHOM WM aCHHXPOHHOM) IPOH3BO-
nutcs urenne ganHbix u3 COM-nopra? Kakue kimaccel o0ecredyuBaroT 3TOT
pexum?
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HPUJIOKEHUE 2
CUCTEMA KOMAH MOAYJIA I-7018P
Tabnuipl napaMeTpoB HACTPOUKHU:

Hactpoiika ckopoctu nepenaun (CC)

Kon 03 | 04 | 05 ] 06 | 07 08 09 0A
CkopoCTh nepegauu 1200{2400]|4800{9600| 19200 |{38400|57600 | 115200
Hactpoiika Tumna anaiorosoro sxoja (TT)
Ko Tuma Bxona 00 01 02 03 04 05 06
VIHIMATLHO® SHAYE: | ) 55|50 \B|-100 MB|-500 MB| -1 B|-2,5 B|-20 MA
HUE BXOJHOTO CUTHaJa
Makcimanbioe suate- | ) s\ gl 50 vBl100 MB|+500 MB|+1 B|+2,5 B[+20 MA
HIE BXOJHOTO CHTHAJIA

Ko Tuma Bxoga OE| O 1011 {12 |13 |14 | 15|16 | 17 | 18
Tun TepMonapsl JI K| T|E|J]R|S|B|N|C|L | M
Mimvarbias - 5161 570|-270)-270| 0 | 0 | 0 |-270| 0 |-200]-200
TeMIiepaTypa

Markcmanbias | 56 113751 400 [1000]1768|1768]1820|1300[2320| 800 | 100
TeMIiepaTypa

3HaveHMs TeMIepaTyphl IpUBEACHBI B rpaaycax lleapcus

Hacrtpoiika ¢hopmara nanubix (FF)

6 5 4 3 2 1 0
*1 *2 0 0 0 0 *3

*1: but BbIOOpa pexxkexkTopHOro puiabtpa: 0 = momapneHue yactoTel 60l 1 =
nmoaasjeHue yacTtoThl 500,
*2: but xoHTpos cyMMbI: ) = KOHTPOJIb CyMMBI 3ampelieH; | = KOHTPOJIb CyM-
MBI pa3pericH.
*3: butel popmara ganubix: 00 = B TexHMUeCKUX eauHuIax; 01 = B mpoleHTax
oT nosHoro nuanaszona (I1]1).
10 = B 1OMOJHUTEILHOM (JIOMOJHEHUE 10 2) IIECTHAAIATEPUIHOM KOJE.

Tabnuia TUIIOB aHAJIOTOBOTIO BX0/1a U (pOPMATOB JAHHBIX

Koxn Bxomnon nna-
TUIIA as0m dopMar JaHHBIX +I1J1 Honp -IT/],
BXOJa
00 -15MB + Texanueckne equannsl | +15.000 | +00.000 | -15.000
+15 MB % ot moaoro nuana3zona |+100.00|+000.00-100.00
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[Tpogomkenue Tabi.

Jlorm. mecTHaauaTepUIHbIN

KO 7FFF | 0000 | 8000
Texanueckue equannbsl  [+50.000H00.000}-50.000
01 -50 MB = % ot nosnHoro auanasona [+100.004+000.001-100.00
+ [
50 mB Hor. IJ.IGCTH;é[;IElTGpH‘IHBIH 7FFF | 0000 | 8000
Texanueckue equannsl  [+100.00H000.00(-100.00
02 -100MB~ % ot nosnHoro auanasona [+100.004+000.001-100.00
+ [
100 mB Jlom. IJ_IeCTHIil(I)[;_IaTepI/I‘IHBII/I TFFF | 0000 | 8000
Texanueckue equannbel  [+500.00H000.00(-500.00
03 -500 MB + % ot nosHoro auanasona [+100.004+000.001-100.00
+ [
500 mB Jlom. IJ_IeCTHIil(I)[;_IaTepI/I‘IHBII/I TFFF | 0000 | 8000
Texunueckne equaunsl  [+1.0000+0.0000}-1.0000
0 —+ -+ -
04 1B-+1B % OT MOJIHOTO L[Hanasoﬂav 100.00H000.00-100.00
Jlom. meCTHz(z)[;[aTequHLm 7FFF | 0000 | 2000
Texunueckne equuunel  [+2.5000+0.0000}-2.5000
0 -
05 |-25B++25B % OT MOJIHOTO L[HanasoHav +100.00+000.00-100.00
Jlom. mecmz(z)[;[arepnqﬂbm 7FFF | 0000 | 2000
Texanueckue equannbel  [+20.000H00.000}-20.000
06 -20 MA + % ot nosnHoro auanasona [+100.004+000.001-100.00
N "
20 MA Hor. IJ_IeCTHIil(I)[;_IaTepI/I‘IHBII/I TFFF | 0000 | 8000
Tepmonapa Texanueckne equannel  [+760.00H00.000}(-210.00
OE J-Tuma % ot monHoro nuanaszona [+100.00+000.00-027.63
-42_;20 E?C* Jlor. HIGCTHIE:CI)[;IaTepI/I‘—IHBII/I ZEFF | 0000 | DCA2
Tepmomapa Texunueckne enquuunel  [+1372.0+00.000}-0270.0
0 K-tuna % ot momHoro nuanasona [+100.00+000.001-019.68
;2173072((?) g Hor. HIeCTHIE:CI)[;IaTepI/I‘—IHBII/I ZFFF | 0000 | E6DO
Tepmomapa Texunueckne enquuunel  [+400.00+000.00}-270.00
10 T-tuna % ot mmosmHoro nuanasona [+100.00+000.001-067.50
-270 °C = Jlom. mecTHaaaTepUYHbINA
+400 °C KO 7FFF | 0000 | A99A
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OxkoHYaHue TadII.

Tepmonapa Texanueckue equnuuel — |[+1000.04000.00[-0270.0
1 E-tuma % ot momHOTrO nuanasona [+100.00H000.00[-027.00
-270 °C + Jlom. mecTHaaaTepUYHbINA
11000 °C KO 7FFF | 0000 | DD71
T Texunueckne equuunel  [+1768.0+0000.0+0000.0
. eRp_l‘fP’;ipa % OT MONHOTO mamazora  +100.00H0000.0+0000.0
0 °C = +1768 °C| Ao mecm}i‘g;”ep“m’m 7FFF | 0000 | 0000
T Texanueckue equannbl  [+1768.0+0.0000+0000.0
3 egﬁzizpa % OT MONHOTO Mamazora  +100.00H000.00+0000.0
0°C + +1768 °C| Ao meCTHzé‘;laTep“H““ 7FFF | 0000 | 0000
T Texunueckne equuunsl  [+1820.0+00.000H0000.0
14 ?;ﬁi;ipa % ot moaHoro auamna3zona [+100.00+000.00+0000.0
0 °C + +1820 °C| Ao meCTHIjg‘;‘aTequHH“ 7FFF | 0000 | 0000
Tepmonapa Texnanueckue equannsl  |[+1300.0+00.000]-0270.0
15 N-tuna % ot momHOTrO nmuanaszona [+100.00+000.00| -20.77
-270 °C + Jlom. mecTHaaaTepUYHbINA
11300 °C KO 7FFF | 0000 | ES6B
T Texunueckne equuunsl  [+2320.0+00.000H00.000
16 eg_l\i(;;zpa % ot moyHoro auamnaszona [+100.00+000.00+000.00
0 °C = +2320 °C| Ao mecm}i‘g;”ep“m’m 7FFF | 0000 | 0000
Kox tuma Bxonnoit
BXOIA HATIA30H dopmar JaHHbBIX +IIJ1 | Homp | -IIJ
+ + '
Tepmonapa L- Texunueckne equuunsl  +800.00H00.000 200.00
THIIA o -
17 900 °C = Yo OoT nosiHoro auanasona [+100.00+-000.00 025.00
+800 ° -
800 °C Jor. mecTHaaaTepuIHbINA 7FFF | 0000 | E000O
KO
-+ -+ \
Tepmonapa Texanyeckne equaunsl  [+100.00H000.00 200.00
M-tuna o -
18 900 °C = Yo oT nosiHoro auamnasona [+050.00+-000.00 100.00
+100 ° -
100 °C  |dom. meCTHIj(z)L;IaTepI/IqHLII/I 4000 | 0000 | 8000

I1J] — nonmHBIN gUaIa3oH
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Cucrema KOMaH/:

OTBeTHOE CO-

Komanna Omnucanne Paznen
oO011IeHNE
HacTpownTts mapameTpsl Pasnen
%AANNTTCCFF IAA P PamMeTp 8
KOH(UTYpAITUU MOTYJISI I1.1
Cuurarhs 3HaAUEHUE CUTHAJIOB Pasnen
HAA > (JlaHHBIC) s
Ha aHaJIOTOBBIX BXOJdaX I1.2
CuyuraTtes 3HaAUEHUE CUTHAJIA I10 Pasnen
#AAN > (JlaHHBIC) s
KaHalry «N» aHaJIoroBoro BXoja I1.3
BreIOTHUTE KATHODOBK Paznen
SAAO IAA POBKY A
JTMara3oHa 1.4
Paznen
SAAL 1AA BrinosHuts kKanuOpoBKY HYJIS HIES
Cyurares mapamMeTpsl Pasnen
SAA2 |AATTCCFF PamMeTp 8
KOH(UTyparum Moayist I1.6
Cuurars 3HaueHue TeMmrieparypsl | Paznen
$AA3 > (JlaaHbBIC) patyp s
«XOJIOJHOTOY» CcIias I1.7
Bximrounts onpeiesicHabIe KaHaibl | Pa3aen
SAASVV IAA pel 8
aHaJIOTOBOT'0 BBOJIA I1.8
CyHTarh COCTOSIHHE KaHAIIOB Pasnen
SAAG IAAVV A
aHaJIOTOBOT'0 BBOJIa I1.9
3afaTh BEIMUUHY CMEIICHUS JIJIs Pasnen
$AA9(/lannbIc) AA CXEMbl KOMIICHCALMH «XOJIOIHOTOY | o Ill 0
crias )
Paspemnmmte/3anpeTurs Pasnen
~AAEV IAA p P 5
BBITIOJTHEHHE KaTUOPOBKH I1.11

I1.1 % AANNTTCCFF
Hasnauenue komanel: HacTpouts mapaMmerpsl KOHGUTYpALIMA MOTYJISI
®opmat koMmauabl: Yo AANNTTCCFF[CHK](cr)
OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)
JI71s1 'BMEHEHUsI HACTPOEK CKOPOCTH TMEpPEeayu WM KOHTPOJBHOM CyMMBI
HE00X0nMMO 3aMKHYTh KOHTakT INIT* Ha 3emitto.
B ciyuae mombITKM M3MEHEHHS! HACTPOEK CKOPOCTH MEpe/lauyd WA KOH-
TPOJIBHOM CYMMBI IIPY HE3aMKHYTOM Ha 3eMJit0 KoHTakTe INIT* momnyns Beiiact
OTBETHOE COOOIIIEHHE O HEJOMYCTUMON KoMaH e ?

[Tpumep:

Komanna: %0102050600
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N3mensiercs agpec moayiis ¢ «01» Ha «02y». YcneniHoe BBITIOJTHEHHUE.
CM. Taxkke KOMaH/IbI:
Paznen A. 6 Komanma SAA2

I1.2 #AA

Hasnauenue komanpl: CYUTaTh 3HAUCHUSI CUTHAJIOB HA aHAJIOTOBBIX BXOJaX.
®opwmat komanasl: #AA[CHK](cr)

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: >(Jlanusie)[ CHK](cr)

s monyneit 1-7018/18P aTu maHHBIE TIPEACTABIISIIOT CO00M KOMOMHAITUIO 3HA-
YEHUM NI KaX0T0 U3 KaHAJIOB aHAJIOTOBOT'O BBOJIa COOTBETCTBEHHO.

[Tpumep:

Komanna: #04 OtBeTHOE cooOuIeHue: >+05.123+04.153+07.234-
02.356+10.000-05.133+02.345+08.234.

[To anpecy 04 naxomutcst monyis [-7018. B pesynbTare cuuThiBanuss nHGOpMa-
MU C ATOTO MOJYJIS MOJIyYEHBI JAHHbIC O 3HAYCHUSX CUTHAJIOB MO 8 KaHajiam
aHaJIOrOBOTO BBOJIA.

CM. Tak:ke KOMaH/Ibl:

Paznen I1.1 Komanga %AANNTTCCEFF, Pa3znen I1.6 Komanmga $SAA2

I1.3 #AAN

Ha3nauenue komanapl: CUnuTaTh 3HAYEHWE CUTHAJIA MO KaHay “N” aHaIOroBOro
BX0J1a

®opmat koMmanabl: #AAN[CHK](cr)

N - HOMep KaHaja, 0 KOTOPOMY CUMTHIBAETCS 3HAYEHHE aHAJIIOTOBOI'O CHUTHAJIA
(ot 0 10 7).

OtBeTHOE cooOuenue: Jlomycrumas komanja: >(/Jannsie) [CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanpa: #032 OtBeTHOE coobiienue: >+02.513

CuuThIBaeTCsA 3HAUEHUE aHAJOTOBOIO CHUTHAja MO KaHally 2 MOJIYJs C aApecoM
03. JlaHHBIE TTOTYYEHBI YCIEIIHO.

Komanpa: #029 OtBetHOe coobiienue: 702

[Ipu cunThIBaHUM 3HAYEHUSI AHAJIOTOBOI'O CUTHAJIA MO KaHaly 9 Moayns ¢ aape-
com 02 MPUHITO OTBETHOE COOOIIEHHE O HENIOMYyCTUMOW KOMaHjie (OnmOKa B
HOMEpE KaHaa).

CM. Tak:ke KOMaH/Ibl:

Pazmen I1.1 Komanga %AANNTTCCEFF, Paznen I1.6 Komanmga $AA2

I1.4 SAAQ
Ha3znauenue komaH ibl: BRIMOIHUTE KAJIMOPOBKY JAMana3oHa
®opmat komarael: SAAO[CHK](cr)
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0 - koMaH/1a Ha BBIMTOJHEHUE KaIMOPOBKY JUaIla3oHa.

OtBeTHOE cooOuienue: Jlomycrumas komanaa: ! AA[CHK](cr)

Henomyctumas komanaa: ?AA[CHK](cr)

CumBon ? opmupyercs, €ClIu BBIIIOJTHEHUE KATMOPOBKHU MPEIBAPUTEIIHHO HE
OBLIIO pa3perIeHo.

[Tpumep:

Komanga: $010 OTBeTHOE coobmienwue: 101

BrimonHsercss kanmuOpoBKa auana3oHa aHAJIOTOBOT'O BBOJA MOIYJISI C aIpecoM
01. YcnemHoe BBITIOJTHEHUE.

Komanga: $020 OtBetHOE cooOmieHue: 702

[Ipu MoOMBITKE BBIMOJHEHUS KATMOPOBKH JMaIia30Ha aHAJIOTOBOTO BBOJIA MOJTYJIS
c agpecoM 02 MpPUHATO OTBETHOE COOOIIEHHE O HEAOMYCTUMOM KOMaH e (Tiepey
TEM KaK MoJaTh KOMaHJy KaJuOpPOBKM HEOOXOJAMMO Pa3pelIUTh BBHIMOJIHEHUE
TaKoM omeparun).

CM. Taxkke KOMaH/IbI:

Pasnen I1.5 Komauma $AA1, Pasnen I1.11 Komanna ~AAEV

I1.5 SAA1

Ha3znauenue komaH ibl: BBIOJIHUTE KAJIMOPOBKY HYJIS

®opmat komarael: SAA1[CHK](cr)

| - koMaH/1a Ha BBITIOJHEHUE KATMOPOBKU HYJISI.

OTtBeTHOE cooOmienue: Jlomyctumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

CumBon ? hopMuUpyETCsl, €CITU BBIMOTHEHUE KaTMOPOBKHU MPEABAPUTEIIBHO HE
OBLIIO pa3pelieHo

[Tpumep:

Komanna: $011 OreetHOE cooOenue: 101

BrimonHseTcss kamrmOpoBKa HyJIsi aHAJIOTOBOTO BBOJa MOyt ¢ aapecom Ol.
Ycreumnoe BhIIOJHEHHUE.

Komanna: $021 OreetHOE cooOienue; 702

[Ipy mombITKE BHITIOJHEHUST KAJTUOPOBKH HYJISI aHAJIOTOBOT'O BBOJIa MOIYJIS C al-
pecoM 02 pUHATO OTBETHOE COOOIIEHUE O HEJOMYCTUMON KOMaH/Ie (Tepel TeMm,
KaK IM0JIaTh KOMaH/y KaJIHMOPOBKU HEOOXOIUMO Pa3pEelIUTh BHITTOJTHEHNUE TaKON
oTiepalym).

CMm. Taxkke KOMaH/IbI:

Pasnen I1.4 Komannma $AAQ, Pasnen I1.11 Komanna ~AAEV

I1.6 SAA2

HasnaueHnue koman el CUnuTaTh MapamMeTpbl KOHPUTYPAITUU MOIYJIS
dopmat komanbel: $AA2[CHK](cr)

2 - KOMaHJIa CYUTHIBAHUS TTAPAMETPOB KOHPUTYpALTUU
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OTtBetHOE cooOmenue: Jlomycrumas komanaa: ! AATTCCFF[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanna: $012 OreetHoe coobienue: 101050600

CuuThiBatoTCs napaMerpsl KoHpurypamuu moayns ¢ aapecom 01. Ycnemnoe
BBITIOJIHEHHE.

Komanna: $022 OteetrHoe coobienue: 102030602

CuuThIBaloTCs MapaMeTpsl KoHpurypamuu moayns ¢ agpecom 02. YcnemHoe
BBITIOJIHEHHE.

CM. Tak:ke KOMaH/Ibl:

Pa3nen I1.1 Komanga %AANNTTCCFF

I1.7 SAA3

Hasnauennie komanpl: CYUTaTh 3HAYEHUE TEMIIEPATYPHI «XOJIOJIHOT0) CIasl.
dopmat komanbel: $AA3[CHK](cr)

3 - KOMaHJ]a CYUTHIBAHUS 3HAUEHUSI TEMIIEPATYPbI «XOJOJHOTO) CIIast

OtBeTHOE cooOuenue: Jlonmycrumas komanaa:>(lanusie) [CHK](cr)
Henonyctumas komanaa: ?AA[CHK](cr)

([lanHbI€) 3HaUCHHE TEMIIEPATYPHI «XOJIOJIHOTO» crasi B rpaaycax Llenabscus.
[Tpumep:

Komanga: $033 OtBetHOe coobmienue: >+0025.4

[Ipy cUnUTBIBAHUM TEMITEPATYPHI «XOJOAHOTO» CIasi B MoayJie ¢ aapecom 03 mo-
JTy4deHo 3HaueHue +25,4°C.

CM. Taxkke KOMaH/IbI:

Pazgen I1.10 Komanga $AA9(/lanHbIe)

I1.8 SAASVV

Ha3znauenue komaH1pl: BKIIFOUMTE onpeieieHHbIE KaHaIbl aHAJIOTOBOT'O BBOJIA
®opmar komarael: SAASVV[CHK](cr)

5 - KOMaH/1a BKJIFOUEHHUSI OTIPEICICHHBIX KaHAJIOB aHAJIOTOBOTO BBOJIA

VV — nmapametp, onpeAensommuil KOMOMHAIIMIO BKIFOYEHHBIX U OTKJIIOUCHHBIX
kaHaioB BBoja. [Ipu 3nauenun «00» 3TOro mapamerpa BCe KaHaJbl aHAJIOTOBOTO
BBO/JIa OTKJIFOUEHBI, a TpH 3HaueHUHu «FF» - Bce kaHabl BKIIIOUYEHBI.

OTtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)

Henomyctumas komanga: ?AA[CHK](cr)

[Tpumep:

Komanna: $0155A OteeTHOE coobOmienue: 101

B Monyne ¢ agpecom 01 BrirowaroTcsa kaHamisl 1, 3, 4, 6 1 OTKIIIOYAKOTCS KaHAJIbI
0, 2,5, 7. YcrneurHoe BBITIOJTHEHHE.

Komanpga: $016 OrBetHOE coobmenue: !015A

103



[Ipy cunTHIBAaHUHN COCTOSIHHS KaHAJIOB aHAJIOTOBOTO BBOAA MOAYJIA ¢ aapecom 01
MOJTy4Y€HO OTBETHOE COOOIIEHHE O TOM, 4TO KaHajwl 1, 3, 4, 6 BKJIIOUCHBI, a Ka-
Haibl 0, 2, 5, 7 BBIKJITIOUCHBI.

CM. Takke KOMaH/IbI:

Pasznen I1.9 Komanma SAA6

I1.9 SAA6

Haznauenue koManapl: CUMTATh COCTOSIHHE KaHAJIOB aHAJIOTOBOTO BBO/IA
®opmar komarael: SAA6[CHK](cr)

6 - KOMaHJa CYUTHIBAHUS COCTOSHUS KAaHAJIOB aHAJIOTOBOTO BBOJA

OTtBeTHOE cooOenue: Jlomyctumas komanaa: ! AAVV[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

VV — napamertp, conepxaniuii ”HGOpMaIu 0 KOMOWHAIIMKY BKIFOUEHHBIX U OT-
KJIIOUEHHBIX KaHaJIOB. [Ipu 3Hauennn «00» 3TOro mapameTpa BCE KaHAJIbl aHAJIO-
TOBOI'0 BBOJA OTKJIFOUEHBI, a Npu 3HaueHUH «FF) - Bce kaHaJbl BKIIOUYECHBI.
[Tpumep:

Komanna: $015A5 OtBetHOE coobmienue: 01

B Mmonyne ¢ agpecom 01 Brirrouarorcsa kanansl 0, 2, 5, 7 1 OTKIIFOYAKOTCS KaHAJIbI
1, 3,4, 6. YcneurHoe BITIOJTHEHHE.

Komanpa: $016 OtBetHOE cooOmenue: !01AS

[Ipy cUMTHIBAHUU COCTOSIHHSI KAHAJIOB aHAJIOTOBOrO BBOAA MOIYJs ¢ aapecom 01
MOJIy4Y€HO OTBETHOE COOOIIEHUE O TOM, 4TO KaHajbl 0, 2, 5, 7 BKJIIOUYEHBI, a Ka-
Hajbl 1, 3, 4, 6 - BBIKIIIOUCHBI.

CM. Taxkke KOMaH/IbI:

Paznen I1.8 Komannma SAASVV

I1.10 SAA9(/lanHbI€)

Ha3znauenue koMmaHbl: 3a7aTh BEIUYUHY CMEIICHUS JJII CXEMbl KOMIIEHCAIIMU
«XOJIOJTHOTO» cras

®opmat komarael: $AA9(Jlarrsie)[ CHK](cr)

9 - KOMaHJ1a HACTPOHUKHU CMEIICHHS B CXEME KOMIICHCAIIUN «XOJIOJTHOTOY CIIasl
(lanHbIC) 3HAYEHWE CMEIICHHS B CXEME KOMIICHCAIIUU «XOJIOJIHOTO» CIiasl
BKJIIOUAeT B CceOs 3HAK CMEIICHUS M YeThIpeXpa3psiHOe IIeCTHAAIATEPUIHOE
qucio BenuyuHbl cMetieHus oT -1000 go +1000, kaxnas equHUIa KOTOPOTo Co-
otBetrcTBYeT 0,01°C.

OTtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)

Henomyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanga: $019+0010 OreTHOE coobmienue: 01
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Y cTaHOBUTH JJIsI CXEMBI KOMIIEHCAIIMHM XOJIOAHOTO criasg B MojyJie ¢ aapecom 01
MOJIOKUTENbHOE cMmenleHrne BennuuHoi 16 enuuwni (+0,16°C). YcnemHoe Bbi-
MOJIHEHHUE.

CM. Taxke KOMaH/IbI:

Pasnen I1.7 Komanmga $AA3

I1.11 ~AAEV

Haznauenue komanipl: PazpemuTs/3anpeTuTh BHIMOJHEHUE KaTMOPOBKH.
®opmar komannb: ~AAEV[CHK](cr)

E - xomaH1a pa3penieHus: Win 3anpeiieHus BHIMOJHEHUS KaTUOPOBKHU

V 1 = pazpemmnth kaOpoBKY; 0 = 3anpeTUTh KaTUOPOBKY.

OtBeTHOE cooOuienue: Jlomycrumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanma: $010 OtBerHOE coobiienue: 701

[Ipu mOMNBITKE BHIMOJHEHUS KaTUOPOBKHU JMAIla30Ha aHAJIOrOBOI'0 BBOJIA MOTYJIS
c agpecoM 01 mpUHATO OTBETHOE COOOIEHUE O TOM, YTO MOJAYJIb HE TOTOB K Ka-
JTUOPOBKE.

Komanma: ~01E1 OrBetHOEe coobiienue: 101

Komanpga paszpemenus kammOpoBku Moayiis ¢ aapecoMm 01. YcmernrHoe BBIMOJI-
HEHHE.

Komanna: $010 OreetHOE cooOenue: 101

BrinonHsercs: kanuOpoBKa Juana3oHa aHAJIOTOBOTO BBOJA MOJIYJISI C aJpecom
01. YcnenrHoe BBIIOJHEHUE.

CM. Taxkxe KOMaHIbI:

Pasnen I1.4 Komauma $AAQ, Paznen I1.5 Komanma $AAL
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Tabmuiel mapaMeTpoB HACTPOUKHU:

INPUJIOKEHHUE 3

CUCTEMA KOMAH MOAYJIA 1-7080

Tabnuia KoJ10B HacTpoiiku ckopoctH nepegaun: CC
CC 04 | 05| 06 | 07 08 09 0A
Cxkopoctb nepegauu, out/c |1200{2400(4800(9600({19200|38400({57600({115200
Kon nactporiku: FF, 2 cumBouia (114 Bcex)
7 6 5 4 3 2 | 0
0 *1 0 *2 0

*1: but KoHTpOJISI CyMMBI: 0 = KOHTPOJIb CYyMMBI 3arpenieH; 1| = KOHTPOIb CyM-

MBI pa3pelieH

*2: buT AUTENBHOCTH ATAJTOHHOTO BPEMEHHOTO MHTepBana: (0 = JIUTEIbHOCTD
uHrepBaia pasHa 0,1 c¢; 1 = mmrTenpsHOCTh MHTEPBAJIA paBHa 1,0 c.

Tabnuia KoJ10B HACTPOUKHU pexkruma padoThl: TT

TT

50

51

Pexxum paboThl

CyeTyuk

YacroTomep

OO0nme KoMaH bl MOYJIS

Komanma OTtBeT Onwucanue Paznen
%AANNTTCCFF|  IAA ¥ CTAHOBHT MapaMeTpEI .12
KOH(pUTYyparu
HAAN >(data) Cuurath HOKa:;VaHHﬂ CUETYUK 13
WU TaliMepa
$SAA2 'AATTCCFF | Cuurars napamerpsl KoHpurypamuu | [1.23
SAAI IAAS Cuwurats 3Hauenue INIT* I1.36
Koman1p1 i3MepuTesIst 4acToThl
Komanna OTtBeT Onucanne Cchpuika
$SAAB 1AAS CuuTaTh peXUM BBOJIA 11.43
$SAABS 1AA VY CcTaHOBUTH PEKUM BBOJA [1.44
SAAIH  |IAA(data) Cuurtath 3HaYCHUE YPOBHS onzmorovcnma- .25
J1a, COOTBETCTBYIOIIETO JIOTUYECKOU « 1
SAAIH(data) AA VY CTaHOBUTH 3HAYEHUE YPOBHSI BXOI[HOI:O CUT- .26
HaJa, COOTBETCTBYIOIIETO JIOTUYECKOU « 1

[Tpoaomxenue Tabi.
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SAAIL |IAA(data) Cuurtarh 3HaUCHUE YPOBHS BXOJHOTO CUTHAJIA, 27
COOTBETCTBYIOIIETO JIOTHYECKOMY «0»
SAAIL(data) 1AA VY cTaHOBUTH 3HAYEHHE YPOBHS BXOJIHOTO CUTHA- 128
J1a, COOTBETCTBYIOIIETO JIOTHYECKOMY «0»
Komanpl cuérunka
~AAAS 1AA Y CTaHOBUTD PEKUM CUTHAIU3AIAN I1.14
SAAOH | 1AA(data) CuutaTh MUHUMAJIBHYIO JITTUTEIILHOCTD 15
BXOJITHOTO CUTHAJIa YPOBHSA « 1
SAAOH(data) AA Y CTaHOBUTH MUHUMAJIBHYIO JUTUTEIBHOCTD 16
BXOJHOTO CUTHaJIa YPOBHSA « 1
SAAOL | AA(data) Cuutath MUHUMAJIBHYIO JJTUTEILHOCTD 17
BXOJIHOTO CUTHaJIa YPOBHSA «0»
SAAOL(data) LAA Y CcTaHOBUTh MUHUMAJIBHYIO JUTUTEIBHOCTD 18
BXOJIHOTO CUTHaJIa yPOBHSA «0»
SAAIH | 1AA(data) Cuurtarh 3HaUEHUE BXOJHOTO CUTHAJIA 19
ypOBHs «1»
SAAIH(data) 'AA Y cTaHOBUTH 3HAYEHUE BXOJIHOTO CUTHAIa .20
ypOBHSA «1»
SAAILL | AA(data) Cuurtarh 3HaYCHHE BXOJHOTO CHUTHAJA o1
ypoBHA «0»
SAAIL(data) LAA Y cTaHOBUTH 3HAYEHUE BXOJIHOTO CUTHAIa .22
ypoBHA «0»
$AA3N 'AA(data) | Cuurarh mMakcuMalibHOE 3HaueHue cuétunka |[1.24
$AA3N(data)] 'AA Y cTraHOBUTH MakCUMalIbHOE 3HaUeHUE cuétunka [[1.25
$AA4 IAAS Cuutath cocTostHue GUIBTpa I1.26
$AA4S AA Y CcTaHOBUTH COCTOSTHUE (DUIIBTPA I1.27
$AASN 'AAS CunTaTh COCTOSIHHE CUETUHKA I1.28
$AASNS 'AA Y CTaHOBHUTH COCTOSIHUE CUETUHUKA I1.29
$AAON TAA COpocuTh NoKa3aHusi CYETUNKA I1.30
$AATN 'AAS Cuutath (hjar nepenoJTHEHUs I1.31
SAAA IAAG CuuraTh peXUM yIpaBJICHHUS BHEIITHUM .32
3aIyCKOM
SAAAG LAA Y CTaHOBUTH PEKUM YIPABJICHUS BHEITHUM .33
321y CKOM
$SAAB IAAS Cuurarh peXuM BBOJA I1.34
SAABS 1AA Y CTaHOBUTH PEKUM BBOJA I1.35
@AADI  |[IAASODOO CuuTaTh COCTOSIHUE JUCKPETHBIX BBIXOJIOB 37

N CUTHAJIOB YIIPABJICHUA

OxkoHYaHue Ta0II.
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@AADOOD 1AA Y CTaHOBUTD JIMCKPETHBIE BHIXOJIbI I1.38

@AAGN 'AA(data) CyuTaTh UCXOAHOE 3HaYeHHe cueTunka |11.44

@AAPN(data) TAA YcTaHOBUTH HCXOHOE 3HaueHue cuetynka |[1.45

Komanjpl curnanpHoro pexxuma 0

@AAEAN 'AA Bxitounts pexxum I1.39

@AADAN AA OTKJIIOUUTH PEKUM I1.43

@AAPA(data) AA YcTaHoBUTH nopor cpabaThIBaHUS 11.46

cuétynka 0
Y CTaHOBUTH MOPOT cpadaThIBaHUS
( ! . .
@AASA(data) 1AA I1.48
cuétunkal
@AARP IAA CuuTaTh 3HaUY€HHUE Mopora cpada- .50
TEIBAaHUS cueTynka 0
@AARA LAA Cuurath 3HaU€HHUE TTOpora cpada- .52
TBEIBAHUS CUETUHKA |
KoMmanpl curnanpHoro pexxnma |
@AAEAT |!'AA Bxi1r0uuTh CUTHATU3AIIHATO 11.40
@AACA |'AA| Bremonanuts cOpoc curnana cocrosiuus tpesorn 1141
@AADA ['AA OTKIIIOYUTH CUTHAJIN3ALIUIO 11.42
@AAPA(data)|IAA Y CTaHOBUTH HUKHUM TTOPOT CUTHAIIA3AIUN .47
’ cueTumnka 0 '
@AASA(data)||AA Y cTaHoBUTH BEPXHUM MOPOT CUTHAIM3AIUN 11.49
cuetumnka 0
@AARP  |1AA CuuTaTh 3HaYCHUE HUKHETO ITOPOra CUTHAIN3aIu1 51
' cuetunka 0 '
@AARA  |IAA CuuTaTh 3HAYCHUE BEPXHETO MOPOTa CUTHAIIU3ALINHU .53
cuetunka 0

I1.12 % AANNTTCCFF

Hasnauenne komauael: HacTpouTs mapaMeTpsl KOHQUTYPAITMHA MOTYJISI
®opmat koMauabl: Yo AANNTTCCFF[chk](cr)

OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)
Henomyctumas komanga? AA[chk](cr)

[Tpumep:

Komanga: %0102500600(cr) OtBeTHOE coobienue: 02(cr)
N3mensiercsa aapec moaynst ¢ «01» Ha «02», U MOAYJIb NMEPEBOJUTCA B PEKUM
CUETUHKA.

Komanga: %0202510600(cr) OtBeTHOE coobiienue: 02(cr)

Moaynbs nepeBOAUTCS B PEKUM YaCTOTOMEPA.
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[Ipumeuanue:

Ecnu nopate komanay % AANNTTCCFF g n3ameHeHus: mapaMeTpoB HACTPOU-
k1 (KOH(UTypauu) Moy, TO HOBBIM KO KOH(pUTYpaluu OyJeT HEMEIJICHHO
3aHeceH B DCIIII3Y. Koa koHdurypanuu BKiIro4aeT B ce0s aapec MOAYJIs, KOJI
TUTA MOJYJIS, KOJI CKOPOCTH TEpe/iaun JAaHHBIX, KOJ pa3pelieHust/3anpeTa KOH-
TPOJIL CYMMBI, KOJI KaTMOPOBKH, a TaKKe 3HAUEHUSI, ONMPEEISIONINE COCTOSHHE
BBIXOJIOB MOJIYJIsSl 110 BKJIFOYEHWM MUTAHUS U B CIydae MPHUBEACHUS €ro B 0€3-
OTIACHBIN PEXUM PaOOTHI.

Xpansimuecs B DCIII3Y monyneit cepuun 1-7000 nanHbIE MOTYT OBITH CUWTAHBI
OTTyJa HEOTPAHWYECHHOE KOJIMYECTBO pa3 U 3amucaHbl Tyaa npumepHo 100000
pa3 MakKCUMYM.

Takum 00pa3oM, MOJIB30BATENI0 HE CJEAYET CIMIIKOM YacTO H3MEHSTh KOJI
KOH(UTYpAaIH, TOJBKO JUIIb B LIEJISIX TECTUPOBAHUSI.

Komanma $AA2 mpumeHsieTcsl TONBKO JJIs CUMTBIBaHMS MaHHBIX n3 DCIIII3Y,
MMO3TOMY TOJIB30BAaTENIb MOKET IMMOJABaTh 3Ty KOMaHAy monayJisim cepuu [-7000
HEOI'PAHUYEHHOE KOJIUYECTBO pPa3.

I1.13 #AAN

Hasnauenue komanpl: CYuTaTh MOKA3aHUS CYETUUKA WM YaCTOTOMEPA.
®dopmat komanabl: #AAN[chk](cr)

N mapamerp HOMEpa KaHana

N=0: xanan 0 cueTynkKa UM 4acToToMepa

N=1: kanan 1 cueTumka unm yacroromepa

OTBeTHOE COOOLIEHNE:

Jlonyctumast komanaa: >(Jlanubie)(cr)

Henomyctumas komanaa: OTBETHOE COOOIICHNE HE TTepeaeTCs

(/laaHbIe) 8 CUMBOJIOB (B IIECTHAAIATEPUIHOUN hopme)

[Tpumep:

Komanga: $012(cr) OtBetHOE coobmenue: !01500600(cr)

Komanpa: #010(cr) OtBetHOE coobmienue: >0000001E(cr)

CuutsiBaroTcs moka3anus 1o kaHainy 0 cueruuka: cuetunk 0 = 0x1E = 30 (B ne-
CATUYHOU (popme)

Komanma: $022(cr) OrBeTHOE coobmernue: !02510600(cr)

Komanga: #021(cr) OtBetHOE coobuienue: >0000001E(cr)

CuuThIBarOTCS TMMOKa3aHus MO KaHally 1 wacroromepa: wactota = Ox1E I'mg =
=30 I'u (B necsatuuHoi popme)

I1.14 ~AAAS

Hasnauenne komaHabl: 3a/1aTh PEKUM pabOTHI YCTPONHCTBA CUTHAIM3AIIUN O CO-
CTOSTHUM CUCTUHKA.

dopmat koManabl: ~AAAS[chk](cr)
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S mapameTp, onpeaeSIOmMi pexXruM paboThl YCTPONCTBA CUTHAIM3ALINH:
S=0: pexxum 0; S=1: pexum 1.

OtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: ~01AO(cr) OrBetHOE coobmienue: !01(cr)

Y CTaHOBHUTH YCTPOMCTBO CUTHATN3AUU B pekuM ().

Komanma: ~02A1(cr) OtBeTHOE coobmienue: !02(cr)

Y CTaHOBUTH YCTPONUCTBO CUTHAJIU3AIIUM B PEXKUM 1.

I1.15 SAAOH

Ha3znauenue xomanapl: CuutaTh 3HAYEHWE MUHUMAIBHOU JUIUTEILHOCTUA BXO/I-
HOT'O CUTHAJIa BBICOKOT'O JIOTUYECKOT0 YPOBHSI.

®opmat komarael: SAAOH[chk](cr)

OtBeTHOE cooOienue: Jlonmycrumas komanaa: ! AA(lanusie)[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

(laaHBIC) MATH3HAYHOE ACCATUYHOE YHCIIO, COOTBETCTBYIOIIEE 3HAUYCHUIO MHU-
HUMAJIBHOM JITUTENIbHOCTU CUTHAJIA BHICOKOTO JIOTUYECKOTO YPOBHSI B MUKPOCE-
KyHAaX. BO3MOKHBIN AUaIia3oH 3HaYeHUM: 0T 2 MKC 110 65535 MKC.

[Tpumep:

Komanna: $010H(cr) OtBetHOE coobmenue: !0100010(cr)

MunuManbHas JJIMTEIBHOCTH paBHa 10 MKc.

Komanna: $020H(cr) OtBetHOE coobmenue: !0201000(cr)

MunumansHas pmTenbHOCTh paBHa 1000 mkc wnm 1 mc.

I1.16 SAAOH(/lannbIe)

Ha3nauenne komaHabl: 3a/1aTh 3HaY€HUE MUHUMAJILHON JJIUTEILHOCTH BXOHO-
IO CUTHajIa BBICOKOTO JIOTUYECKOTO YPOBHSI.

dopmat komanabl: $A AOH(dannsie)[chk](cr)

(laHHbBIC) MATU3HAYHOE JECATUYHOE UYUCIIO, COOTBETCTBYIOIIEE 3HAUEHUIO MHU-
HUMAJILHOM JITTUTEILHOCTH CUTHAJA BBICOKOTO JIOTMUECKOTO YPOBHSI B MUKpOCE-
KyHAaX. BO3MOXHBIN AUAIa30H 3HAYCHUM: OT 2 MKC 110 65535 MKC.

OtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $010H00010(cr) OtBetHOE coobmenue: 01(cr)

MuHuManbpHas! UIATENBHOCTh CUTHAJIA yCTaHABIMBAETCs paBHOM 1 0 MKC.
Komanma: $020H01000(cr) OtBeTHOE coobmenue: 02(cr)

MuHnuManeHasi JUIMTENBHOCTh CUTHaNAa ycTaHaBiauBaeTrcss paBHod 1000 wmkc

i 1 Mmc.
I1.17 SAAOL

110



Ha3nauenne xomannpl: CuuTath 3Ha4Y€HHE MUHUMAIBHOM JAJIUTEILHOCTH BXOJ-
HOTO CUTHaJIa HU3KOT'O JIOTUYECKOTO YPOBHS.

®opmar komarael: SAAOL[chk](cr)

OTtBeTHOE cooOmienue: Jlomycrumas komanaa:! AA(lanusie)[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

(/laHHBIC) MATH3HAYHOE JECATUYHOE UYHCIIO, COOTBETCTBYIOIIECE 3HAYCHUIO MH-
HUMAJLHON JJIUTEILHOCTH CHTHAJa HU3KOTO JIOTMYECKOTO YPOBHS B MHKpOCE-
KyHAaX. BO3MOXHBIN AUAIa30H 3HAYCHUM: OT 2 MKC 110 65535 MKC.

[Tpumep:

Komanna: $010L(cr) OtBeTHOE coobmenwue: !0100020(cr)

MuHnuManbHas IIUTEIbHOCTh paBHa 20 MKC.

Komanna: $020L(cr) OtBeTHOE coobmenwue: !0202000(cr)

MunumansHas ;uTenbHOCTh paBHa 2000 Mkc mnm 2 Mmc.

I1.18 SAAOL({anHble)

Ha3nauenne komanabl: 3a/1aTh 3HaY€HUE MUHUMAJIbHON JJIUTETLHOCTH BXOHO-
IO CUTHaJIa HU3KOTO JIOTHYECKOT0 YPOBHHI.

®opmar komarael: $AAOL(/larnsbre)[chk](cr)

(laHHbBIE) MATU3HAYHOE JECATUYHOE UYUCIO, COOTBETCTBYIOIIEEC 3HAUEHHUIO MHU-
HUMAJIbHOM JIJIUTEIbHOCTH CUTHAJIA HU3KOTO JIOTUYECKOTO YPOBHSI B MUKPOCE-
KyHAaX. BO3MOXHBIN AUAIa30H 3HAYCHUM: OT 2 MKC 110 65535 MKC.

OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $010L00020(cr) OTBeTHOE coobmenue: !01(cr)

MuHuManbHas IIUTEILHOCTh CUTHAJIA yCTaHABIUBAETCs paBHOM 20 MKC.
Komanma: $020L02000(cr) OTBeTHOE coobmieHue: !02(cr)

MurHuManpHasi JUIMTEIBHOCTh CHTHAJIA ycTaHaBiuBaercss paBHoM 2000 Mxc
WJIN 2 MC.

I1.19 SAA1H

Ha3snauenne komanpl: CunTaTh NOPOTrOBOE 3HAYEHUE YPOBHS CUTHAJA JIOTHYE-
CKOW €IMHUIbI HA HEU30JIUPOBAHHOM BXOJIE.

®opmat komarael: SAA1H[chk](cr)

OtBeTHOE cooOienue: Jlonmycrumas komanaa: ! AA(lanusie)[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

(laHHBIE) IBYy3HAUHOE JECATUYHOE YUCIIO, COOTBETCTBYIOIIEE TOPOrOBOMY 3HA-
YEHUIO BXOJHOTO CHTHAJIA BBICOKOTO JIOTUYECKOTO YPOBHSI B AECATHIX MOJISX
BoJIbTa. Bo3MoHBIN quamna3oH 3HauyeHuii: ot 0.0 B 1o 5.0 B.

[Tpumep:
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Komanpma: $011H(cr) OtBeTHOE coobmenue: !0124(cr)
3HaveHHE MOPOTOBOTO YPOBHS CUTHAIA JIOTHYECKOW eTMHUIIBI paBHO 2.4 B.
Komanma: $021H(cr) OtBeTHOE coobmenue: !0230(cr)
3HaveHHE MOPOTOBOTO YPOBHS CUTHANIA JIOTHYECKOW eTnHUIIBI paBHO 3.0 B.

I1.20 SAATH(/lanHubie)

Hasnauenne xomaHIbl: 3aaTh MOPOroBOE€ 3HAYEHUE YPOBHS CHUTHaja JIOTHYe-
CKOM eIMHUIIbI HA HEU30JIMPOBAHHOM BXO/IE.

®opmar komauael: SAA 1H(/larnasre)[chk](cr)

(lanHbl€) BYy3HAUHOE JECATUYHOE YMCIIO, COOTBETCTBYIOIEE TOPOrOBOMY 3HA-
YEHHUIO BXOJHOIO CUTHala BBICOKOTO JIOTUYECKOTO YPOBHS B JECATHIX JOJISIX
BoJIbTa. Bo3MoHBIN quamna3oH 3HaueHuii: ot 0.0 B 1o 5.0 B.

OtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanpa: $011H24(cr) OtBeTHOE cooOmenue: 01 (cr)

3HayeHre MOPOrOBOTO YPOBHS BXOJHOTO CUTHAJIA JIOTUYECKOW €UHUIIBI 3aaeT-
cs paBHbIM 2.4 B.

Komanpa: $021H30(cr) OtBeTHOE cooOmienue: 02(cr)

3HayeHre MOPOrOBOTO YPOBHS BXOJHOTO CUTHAJIA JIOTUYECKOW €UHUIIBI 3aaeT-
cs paBHbIM 3.0 B.

[Ipumeuanue:

[To yMOmYaHHUIO MOPOTOBOE 3HAYCHUE YCTAHABIUBAECTCA paBHbIM 2.4 B.

I1.21 SAA1L

Hasznauenue komanpl: CunTaTh MOPOTOBOE 3HAYCHUE YPOBHS CHUTHAJA JIOTHYE-
CKOT'0 HYJISI HA HEU30JIMPOBAaHHOM BXOJIE.

®opmar komarael: SAA1L[chk](cr)

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA(Jlannsie)[chk](cr)
Henomyctumas komanga: ?AA[chk](cr)

(lanHBIC) MBY3HAYHOE JECATUYHOE YUCIIO, COOTBETCTBYIOIIEE MOPOTOBOMY 3Ha-
YEHUIO BXOJIHOTO CHUTHAJla HU3KOrO JIOTMYECKOTO YPOBHS B ACCATHIX JIOJISAX
BoJIbTa. Bo3MoxHBIN quamna3oH 3HaueHuii: ot 0.0 B 1o 5.0 B.

[Tpumep:

Komanpma: $011L(cr) OrBeTHOE coobmenwe: !0108(cr)

3HayeHre MOPOTOBOT0 YPOBHS CUTHAJIA JIOTHYECKOTo HyJis paBHO 0.8 B
Komanma: $021L(cr) OrBeTHOE coobmenwe: !0210(cr)

3Ha4YeHUE TOPOrOBOI0 YPOBHS CUTHAJA JOTUYECKOTO HyJIsA paBHO 1.0 B

I1.22 SAA1L(lanHbIe)
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Ha3znauenne xomaHIbl: 3a1aTh MOPOroBOE€ 3HAYEHUE YPOBHS CHUTHaja JIOTHYe-
CKOT'O HYJIsI HA HEU30JIMPOBAaHHOM BXO/IE.

®opmar komauael: $AA1L(Tarnsre)[chk](cr)

(lanHbI€) IBYy3HAUHOE JECATUYHOE YMCIIO, COOTBETCTBYIOIEE TOPOrOBOMY 3HA-
YEHUIO0 BXOJIHOTO CHUTHAJIA HU3KOTO JIOTUYECKOTO YPOBHSI B JECATHIX JOJIAX
BOJIbTa. Bo3MoxHbIN nuana3oH 3HaueHui: ot 0.0 B no 5.0 B.

OtBeTHOE cooOenue: Jlonmycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $011L08(cr) OTBeTHOE coobmieHue: !01(cr)

3HaveHre MOPOrOBOTO YPOBHSI BXOJIHOTO CUTHAJIA JIOTMYECKOTO HYJIS 3aJaeTcs
paBHbIM 0.8 B.

Komanpa: $021L10(cr) OTBeTHOE coobmieHue: !02(cr)

3HayeHre MOPOrOBOTO YPOBHS BXOJHOTO CUTHAJIA JIOTUYECKOU €UHUILIBI 3aa€eT-
cs paBHbM 1.0 B.

[IpuMmeuanue:

[To ymom4aHuio MoporoBoe 3HayeHue ycraHaBiauBaercs paBHbiM 0.8 B.

I1.23 SAA2

Ha3znauenue koman ipl: CUnTaTh MapaMmeTpbl KOHQUTYpaAITUXA MOTYJIS

dopmat komanbel: $AA2[chk](cr)

OtBetHOE coobuenue: Jlomycrumas komanjaa: ! AATTCCFF[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $012(cr) OrBeTHOE coobmenue: !01500600(cr)

CuuThIBalOTCS MapaMeTpbl HACTPOWKHU: ajapec mMoayis - 01; pexum paboOThI -
CUETUHK; CKOPOCTh niepesauu — 9600 OUT/c; KOHTPOJIb CYMMbI HE TIPOU3BOIUTCS.
Komanga: $022(cr) OtBetHOe coobmenue: 102510700(cr)

CuuThIBaIOTCS MapaMeTpbl HACTPOUKH: ajpec Moayst - 02; pexxum pabOTHI - Ya-
CTOTOMEP; CKOpOCTh mepenauu - 19200 Out/c; KOHTPOIb CyMMBbI HE MPOU3BO-
TTATCSL.

[Ipumeuanue:

Ecnu nmonate koManny Y%oAANNTTCCEFF s usmeHeHus: mapameTpoB HACTPOU-
k1 (KOH(UTrypaum) MoyJist, TO HOBBIM KO KOHpUTYpaluu OyJeT HEMEIJICHHO
3aHeceHn B DCIII3Y. Koa koHdurypanuu BKiIro4aeT B ce0s aapec MOAYJIs, KOJI
TUIA MOJYJIsSl, KOJIT CKOPOCTH TEpe/iaun JAaHHBIX, KOJ pa3pelieHust/3anpeTa KOH-
TPOJIsl CYMMBI, KOJI KaTUOPOBKH, a TAKXKE 3HAYEHUSI, ONPECISAIONINE COCTOSIHUE
BBIXOJIOB MOJIYJISI IO BKJIIOYEHUU MHUTAHUS U B Cllydae MPUBEJCHUS €ro B 0e3-
OTMACHBINA PEXUM PaOOTHI.

Xpansimuecs B DCIII3Y monyneit cepuun 1-7000 nanHbIE MOTYT OBITH CUWTAHBI
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OTTyJa HEOTPAHWYEHHOE KOJMYECTBO pa3 M 3amucanbl Tyjaa npumepHo 100000
pa3 MakcuMym. Takum 00pa3oM, MOJIb30BATENIO HE CIEAYET CIHUIIKOM YacTo
U3MEHSTh KOJ KOH(DUTypaliu, TOJIBKO JUIIb B IEJISIX TECTUPOBAHMUSI.

Komanma $AA2 mpuMeHseTcsl TOJNBKO JJis CUMTBIBaHMS MaHHBIX n3 DCIIII3Y,
MMO3TOMY TOJIB30BATENIb MOYKET IMMOJABaTh 3Ty KOMaHAy monayJisim cepuu [-7000
HEOIPAHUYEHHOE KOJIMYECTBO Pa3.

I1.24 SAA3N

Ha3znaueHnue komMaH ibl: 3alIpOCUTh MaKCUMaIbHOE TTOKA3aHUE CUETUHKA.
®opmat komarael: SAA3N[chk](cr)

N — nmapamerp HoMepa kaHaima: N=0: kanan 0 cuerunka uiam yactoromepa; N=1:
KaHall | cueTynkKa Wik 4acTOTOMEpa.

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA(Jlanusie)[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanga: $0130(cr) OtBeTHOE coobmienwue: !010000FFFF(cr)

Jlnana3on mokazanuii cyetunka 0: OT MpeIBApUTENBHO 3aJIAHHOTO MCXOJHOTO
sgaueHus 1o yncia «FFFF.

Komanga: $0131(cr) OrBetHOE coobmienue: |01 FFFFFFFF(cr)

JlnanaszoH MoKa3aHUW cyeT4yWKa l: OT MpeaBapUTEIbHO 3aJaHHOTO MCXOIHOIO
sgauenus 1o yncia «FFFFFFFF».

I1.25 SAA3N(/laHHbIE)

Ha3nauenue koMaH/bl: 3a1aTh MaKCUMaIbHOE MOKa3aHUE CUETUHKA.

®opmar komarael: SAA3N(/larnasre)[chk](cr)

N — nmapamerp HoMepa kaHaia: N=0: kanan 0 cuerunka uinm yactoromepa; N=1:
KaHall | cueTynKa WM 4acCTOTOMEpa.

([laHHbBIE) BOCBMU3HAYHOE MIECTHAIIATEPUIHOE YUCIIO.

OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henomyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanna: $01300000FFFF(cr) OtBeTHOE coobmenue: 101 (cr)

3amarth nuana3zoH NokasaHui cyetunka (: OT MpenBapUTENbHO 3a/IaHHOTO HC-
xoaHoro 3HaueHus 10 yucia «FFFF».

Komanna: $013 1 FFFFFFFF(cr) OTBetHOE coobmenue: |01 (cr)

3amarth AMana3zoH MOKa3aHUM cyeTuyrka l: OT MpenBapUTENbHO 3a/IaHHOTO HC-
xoaHoro 3HaueHus 1o yncia «FFFFFFFF.

I1.26 SAA4
Ha3znauenne komanzabl: 3anmpocuTh HH(OpPMALMIO O COCTOSHHHM LHU(PPOBOTrO

bunpTpa.
®opmar komauael: $AA4[chk](cr)
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OTtBetHOe coobuenue: omycrumas komanaa: ! AAS[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

S — mapametp coctosuus UGpPoBOTo HUILTpa:

S=0: uudposoit puibTp BeIKIIOUEH; S=1: udpoBON PUIBTP BKIIIOYEH.
[Tpumep:

Komangma: $014(cr) OtBeTHOE coobmenwue: !010(cr)

[HudpoBoit GUIBTP BHIKIIOYEH.

Komanna: $024(cr) OtBeTHOE coobmenwue: 1021 (cr)

[Hudporoit GUIbTP BKIIOUECH.

I1.27 $AA4S

Hasznauenue koMaHabl: 3a7aTh COCTOSIHUE ITU(PPOBOro GUIbTpA.
dopmat komanael: $AA4S[chk](cr)

S — mapamertp, onpenensitomuii cocrosinue uppoBoro puiibrpa: S=0: BBIKIIO-
yuTh UGpoBoH GuibTp; S=1: BKIOUUTH TUPPOBOMA PUIBTP.
OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)
Henomyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komangma: $0140(cr) OrBetHOE coobmenue: !01(cr)

[{udporoit GUIBTP BBIKITIOYEH.

Komanpna: $0241(cr) OtBeTHOE cooOmenue: !02(cr)

[Hudporoit GUIBTP BKITIOUECH.

I1.28 SAASN

Ha3nauenue komaH/bl: 3apoCUTh HHOOPMAIIHIO O COCTOSIHUU CUETUHKA.
dopmat komarae: $AASN[chk](cr)

N — napametp Homepa kaHaina: N=0: cuetunk 0; N=1: cueTyuk 1.
OTtBetHOe coobuenue: omycrumas komanaa: ! AAS[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

S mapameTp coctosHus cueTunka: S=0: CUETUYMK OCTAHOBJIEH (BBIKIIOYEH); S=1:
CUETUMK 3aMyIIeH (BKIIOUYEH).

[Tpumep:

Komanna: $0150(cr) OrBetHOE coobmenue: !010(cr)

B pannabeiii MomeHT cueTynk 0 OCTaHOBJIEH.

Komanpna: $0151(cr) OtBetHOE coobOmenue: 1011 (cr)

B naHHBIN MOMEHT cyeTuuK | 3amyIieH.

I1.29 $AASNS

Hasnauenue koMaHbl: 3aJ1aTh COCTOSIHUE CUETUHKA.

dopmat komanab: $AASNS[chk](cr)

N — napametp Homepa kaHaia:N=0: cuetunk 0; N=1: cueTyuk 1.
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S — mapamerp, onpenensonMil coctosgHue cuetuyrnka: S=0: OCTAHOBUTH CUETUHUK;
S=1: 3amyCTUTh CUETUUK.

OtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $01500(cr) OTBetrHOE coobmenue: !01(cr)

OcrtanoButsk cuetunk 0.

Komanma: $01511(cr) OTBetHOE coobmenue: !02(cr)

3anyCTUTh CUETUHK 1.

I1.30 SAA6N

Hasnauenne xomanasr: [IpousBectu cOpoc mokazanmii cuerynka 0 wim cyeTqu-
kKa | kK mpeaBapuTeNnbHO 3aJaHHOMY MCXOJHOMY 3HAUYCHHIO M CHATH (hJiar mepe-
MOJIHEHHSI.

dopmat komanae: $AA6N[chk](cr)

N — mapamerp HoMepa kaHaina: N=0: cuetunk 0; N=1: cueTuuxk 1.

OtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanga: @01GO(cr) OtBeTHOE coobmenue: !0100000000(cr)

JIJ1st MTaHHOTO CYeTYMKA MPEIBAPUTEIHLHO 3aJ]aHO UCXOHOE 3HaueHue «0y.
Komangma: $0160(cr) OtBetHOE coobmenue: !01(cr)

[Ipoussectu cOpoc nokazaHuii cuerunka () K MPEIBAPUTEIIHHO 33JaHHOMY HC-
XOJHOMY 3Ha4eHHIO «0».

Komanga: @01G1(cr) OtBetnoe coobmenue: !010000ABCD(cr)

JI7g maHHOTO CYETYHKA MPEBAPUTEIBHO 3a1aH0 ucxogHoe 3Hayenne 0xABCD.
Komangma: $0161(cr) OtBetHOE coobmenue: !01(cr)

[IpousBectu cOpoc mokazaHuil cueTurka 1 K MpenBapUTENbHO 33aJJaHHOMY HC-
xoaHomy 3HaueHnio 0xABCD.

I1.31 SAATN

Ha3znaueHnue komMaH ibl: 3alPOCUTD CTATYC MEPETOJHEHUS] CUETUUKA.

JI7ist mpuBeIeHUs CUETUYMKA B UCXOJHOE COCTOSIHUE U yAaJIeHus (pyiara mnepernosn-
HEHUS MOKHO BOCIIOJIB30BAThCA KOMaH10i SAA6N.

dopmat komarae: $AA7N[chk](cr)

N — napametp Homepa kaHasa: N=0: Cuetuyuk 0; N=1: CueTyuk 1.

OTtBeTHOE cooOuienue: Jlomycrumas komanaa: ! AAS[chk](cr)

Henomyctumas komanaa: ?AA[chk](cr)

S — mapamerp nepenosiHeHus: S=0: HET nepenojHeHus; S=1: ecTb mnepenoJ-
HEHHE.

[Tpumep:
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Komanna: $0170(cr) OtBetHOE coobmenue: 011(cr)
Hmeet MecTo niepenoiHeHne cueTdnka 0.

Komangma: $0160(cr) OtBetHOE coobmenue: !01(cr)
CHaTh (byar nepenogIHeHus.

Komanpna: $0171(cr) OtBetHOE coobmenue: 1010(cr)
Cueruuk 1 paboTaer HOpMaJIBHO.

I1.32 SAAA

Hasnauenuie komMaHbl: 3alIPOCUTH PEKUM YITPABICHHUS BHEIIIHUM 3aITyCKOM.
dopmat komanbel: $AAA[chk](cr)

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AAG[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

G — mapamMeTp pexkuma padoThl BPEMEHHOTO CEJIEKTOpA:

G=0: cuer pa3pemaercs npu Hannuuu Ha Bxojae «GATE» cTpo6-ummyibca HU3-
KOT'O JIOTUYECKOTO YPOBHS

G=1: cuer pa3pemaercs npu Hanunu Ha BXojie «GATE» cTpoO-ummynbca BbI-
COKOTO JIOTHYECKOTO YPOBHS

G=2: cTpoOHpOBaHUE BHIKIIOYECHO.

[Tpumep:

Komanna: $01A(cr) OtBetHOE coobmienue: !010(cr)

CtpobupoBaHHe UMITYJIHCOM HU3KOTO JOTHUYECKOTO YPOBHSI.

Komanna: $02A(cr) OtBeTHOE coobmienue: 021(cr)

CtpobupoBaHre UMITYJIECOM BBICOKOTO JJOTHYECKOTO YPOBHSI.

Komanpa: $03A(cr) OtBeTHOE coobmenue: !032(cr) CTpoOupoBaHUE BBHIKIIFOYEC-
HO (CUETUYHMK pabOTaeT MOCTOSHHO).

I1.33 SAAAG

Ha3nauenue koMaH/bl: Y CTAHOBUTH PEXKUM YIIPABICHUS BHEIIHUM 3aITyCKOM
dopmat komanae: $AAAG[chk](cr)

G — mapamMetp pexkuma pabOThl CXEMbI BHELTHETO 3aITyCcKa:

G=0: cuer pa3pemaercs npu Hanuuuu Ha Bxojae «GATE» cTpo6-ummynbca HU3-
KOT'O JIOTHYECKOTO YPOBHHI.

G=1: cuer pazpemaercsi npu Hanuuuu Ha BXoje «GATE» cTpoO-umitynbca BbI-
COKOTO JIOTHYECKOTO YPOBHSI.

G=2: cTpoOHpOBaHUE BHIKIIOYECHO.

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanpga: $01A0(cr) OtBeTHOE coobmenue: !01(cr)

CtpobupoBaHre UMITYJIECOM HHU3KOTO JOTHUYECKOTO YPOBHSI.

Komanma: $02A1(cr) OtBetHoe coobmernue: !02(cr) CtpoOupoBaHHE UMITYIIb-
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COM BBICOKOTO JIOTUYECKOTO YPOBHSI.
Komanna: $03A2(cr) OtBeTHOE coobmieHue: !03(cr)
CtpoOupoBaHKe BBIKIIOYEHO (CUCTUUK PAOOTAET TOCTOSHHO).

I1.34 SAAB

Ha3nauenue koMaHpl: 3alpOCUTh PEXKUM BBOJA

dopmar komarael: SAAB[chk](cr)

OTtBeTHOE cooOuienue: Jlomycrumas komanaa: ! AAS[chk](cr)

Henonyctumas komanga: ?AA[chk](cr)

S — mapameTp pexxuma BBOJAA:

S=0: Kanan 0 - HenzonupoBanubii; Kanan 1 — HeM301UpOBaHHBIN.

S=1: Kanaun 0 - nzonupoBannsiidi; Kanan 1 - uzonupoBannsiii S=2: Kanan 0 - He-
m3ospoBanHbIi; Kanan | - nzonupoBanneiii S=3: Kanan 0 - u30JUpOBaHHBIN;
Kanan 1 — HEen301MpPOBAHHBIN.

[Tpumep:

Komanpa: $01B(cr) OtBeTHOE coobmenue: !010(cr)

Kananet 0 u 1 cueTumka nWim yactoToMepa HEM30JIUPOBAHHBIE.

Komanna: $02B(cr) OtBeTHOE coobmenwe: !021(cr)

Kananet 0 u 1 cueTumka nim yacToToMepa U30JIMPOBaHHbIE.

Komanna: $03B(cr) OtBeTHOE coobmenwe: !032(cr)

Kanan 0 cyeTymka win yacToToMepa HEU30JIUpOBaHHbIM, a Kanan 1 - nzonupo-
BaHHBIM.

I1.35 SAABS

Hasnauenuie komaHbpl: Y CTAHOBUTH PEKUM BBOJA

dopmat komanae: $AABS[chk](cr)

S — mapamertp, onpenenstomui pexxruma BBoIa:

S=0: Kanan 0 - HenzonupoBaHHblii; Kanan 1 — HEM30JIUpOBaHHBIM;

S=1: Kanan 0 - uzonupoBannsiii; Kanan 1 — u301upoBaHHBIN;

S=2: Kanan 0 - HeuzonupoBaHHbIii; Kanan 1 — n301upoBaHHbIN;

S=3: Kanan 0 - uzonupoBannsiii; Kanan 1 — HEeM301MpOBaHHBIN;

OtBetHOE cooOuenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henomyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanma: $01B0(cr) OtBetHOE coobmenue: '01(cr).

Kananb! O 1 1 cueTunka win 4acTOTOMEPA HEU3OJIUPOBAHHBIE.

Komanga: $02B1(cr) OrBetHOE coobmenue: 02(cr) Kanamst 0 u 1 cyeTunka uim
4acTOTOMEpa U30JIMPOBAHHBIE.

Komanna: $03B2(cr) OtBeTHOE coobmenue: '03(cr).

Kanan 0 cueTurka wim yactoToMepa HEU30JUpOBaHHbIN, a Kanan 1 - uzonupo-
BAHHBIM.

I1.36 SAAI
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Hasznauenue komaHibl: 3anpocuTh cocTossHUE KOoHTakTa *INIT
dopmat komanael: $AAI[chk](cr)

OTtBetHOe coobuenue: lomycrumas komanaa: ! AAS[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

S — mapametp coctosaus kontakrta *INIT:

S=0: xonTakt *INIT coemunen ¢ xourakTroM GND; S=1: konTakt *INIT nHe 3a-
MKHYT Ha 3eMJIIO.

[Tpumep:

Komanpma: $011(cr) OrBeTHOE coobmenwue: !010(cr).

Konrakt *INIT coequuen ¢ kourtakrom GND.

Komanpma: $021(cr) OrBeTHOE coobmenue: !021(cr).

Konrakt *INIT He 3aMKHYT Ha 3eMIIIO.

I1.37 @AADI

Hasznauenne koMaH bl 3apPOCUTh COCTOSTHUE JUCKPETHBIX BBIXOJIOB U CUTHAJIH-
3alliH.

®opwmat koManuabl: (@WAADI[chk](cr)

OTtBetHOe coobuenue: omycrumas komanaa: ! AASODOO[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

S — mapameTp COCTOSAHUSA YCTPOMCTBA CUTHAIU3ALIUY.

B caydae pabothl ycTpoiicTBa curHagmn3anuu B Pexxume 0:

S=0: curHanm3zamusa no cuetunky 0 BBIKJIIFOYEHA; CUTHAJIM3AIUS M0 CUETUYMKY |
BBLIKJTIOUCHA;

S=1: curnanuzanus 1o cuetyuky (0 BKJIIOUEHA; CUTHAM3AIMS MO CUETUYHKY |
BBIKJIIOUCHA;

S=2: curnanuzanus no cuerdyuky ( BBIKIIFOYEHA; CUTHAIU3AIMS 110 CUETUUKY |
BKJIIOUCHA;

S=3: curnanuzanus no cuerdyuky 0 BBIKIIFOYEHA; CUTHAIM3AIMS 110 CUETUUKY |
BBIKJIIOUCHA;

B ciygae paboThI yCTpoMcTBA CUTHAIM3amu B Pexxmme 1:

S=0: curnanuzanus no cueT4uky O BHIKIIOYEHA;

S=1: curHanuzanus mo cuetyuky ( BKIIOUYEHA U JICWCTBYET B PEXKUME KPaTKO-
BPEMEHHOTO CpabaThIBaHMUS;

S=2: curnanuzanus no cueryuky () BKJIIOYEHA U JACHCTBYET B pEeKUME C (PUKCa-
1en gakra cpabaThIBaHUS;

D — nmapameTp cOCTOSIHHS BBIXOJOB YCTPONCTBA AUCKPETHOTO BhiBOAA: D=0: BbI-
xoa61 DOO 1 DO1 HaxoasTcs B COCTOSHHUU «BBIKJITIOUCHOY,

D=1: Beixox DOO HaxoauTcst B COCTOSIHUHM «BKJIFOYEHO», a BeIxoa DOI1 - B co-
CTOSTHUH «BBIKJTFOUCHOY;

D=2: Beixoxg DOO HaxoauTcsi B COCTOSTHUU «BBIKJIIOUEHO», a BeIxoJ DOI - B co-
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CTOSIHUM «BKJIIOUCHO;

D=3: Beixoasr DOO0 1 DO1 HaxoagaTCcs B COCTOSHUU «BKIIOYEHO)).

[Tpumep:

Komanga: @01DI(cr) OtBetHoE coobmienue: 0100000(cr)

YcTpoiicTBO curHanuzanuu BbIKIOYEHO. J(uckpernsie Bbixoasl DOO u DOI
HaXOJISITCS B COCTOSTHUU «BBIKITIOUCHO)).

Komanga: @02DI(cr) OtBetHOE coobmienue: 0230100(cr)

YCTpoiicTBO curHanu3anuu BKItOUeHO. JluckpeTHslid Beixoq DOO HaxoauTcsa B
COCTOSIHHUH «BKJIIOUEHOY, a BBIXO]]

DO1 - B cOCTOSIHUU «BBIKIIIOUECHOY.

I1.38 @AADOOD

Hasznauenue koMaHabl: Y CTAHOBUTH JUCKPETHBIE BBIXOJIbI.

dopwmat koManabl: (@WAADOOD[chk](cr)

D — nmapamertp, onpenessitonni COCTOSHUE TUCKPETHBIX BBIXOH0B:

D=0: Beixonsr DOO 1 DO1 ycranaBnuBaroTCs B COCTOSIHUE «BBIKIIOUEHOY;

D=1: Beixoa DOO ycTaHaBIMBaeTCs B COCTOSIHUE «BKJIIOUEHO», a Bbixod DOI - B
COCTOSIHHE «BBIKITIOUCHO;

D=2: Beixox DOO ycTranaBIMBaeTCsl B COCTOSHUE «BBIKIOUYEHO», a BbIX0 DO -
B COCTOSIHHE «BKJIIOUCHOY;

D=3: Beixoap1 DO0 u DO1 ycTaHaBnmBaroTCsi B COCTOSIHUE «BKJIIOUECHOY.
OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)

Henomyctumas komanaa: ?AA[chk](cr)

Bxurouena curnanuzanus: ?AA[chk](cr)

[Tpumep:

Komanga: @01DO00(cr) OtBeTHOE coobmenue: !01(cr)

[IpuBecTH BCe TUCKPETHBIE BBIXOIBI «BBIKIIOUEHOY.

Komanga: @02DO01(cr) OtBeTHOE coobmenue: !02(cr)

[TpuBectn nuckpeTHbIi Bbixoa DOO B cocTosiHME «BKIHOYEHO», a Bbhixoa DO -
B COCTOSIHUE «BBIKITIOUCHO).

[Ipumeuanue:

Ecnu yCTpOMCTBO CHUTHAIM3AMU BKJIIOYEHO, TO TUCKPETHBIE BhIXOAbl DOO u
DO1 OyayT mOCTOSIHHO HaXOAUTHCS MOJ YIPABICHUEM CaMOro Moayis. Takum
o0pa3oMm, MOCIeayIoMKUe KOMaH bl TUCKPETHOTO BBIBOJA OyAYT MPOUTHOPHUPO-
BaHbl. COCTOSIHME BBIXOJIOB, YCTAHABIMBAEMOE 10 BKIIOUECHUU NMUTAHUS, HEME/I-
JIEHHO W3MEHSETCSI Ha COCTOSIHME BBICOKOTO WJIM HHU3KOTO ypoBHs. Komanpna

@AADOOD ur"opupyercs.

1.39 @AAEAN
Ha3znauenune KOMAH/HbI. Bxarounts CUTrHaJIn3alunro pGBYJ'IBTaTa I[CﬁCTBHSI CUucT-

yuKa (B ciaydae paboThl ycTpoicTBa curHanu3anuu B Pexxume 0).
®opmat komanabl: @WAAEAN[chk](cr)
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N — mapaMmerp, ONpeneNsionMid KaHall CueTdydMKa, [0 KOTOpOMYy paboTaer
YCTPOMCTBO CUTHATU3ALIUN:

N=0: BKJIIOUUTH CUTHATU3AIMIO 1O KaHaly O CYETUHKa;
N=1: BKJIIOUUTH CUTHAJIU3ALIMIO IO KaHay 1 cueTdmka.
OtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanga: @01EAO(cr) OtBeTHOE cooOmienue: !01(cr).
BxirounTs curnanusanuio no kaHainy (0 cueryuka.
Komanna: @02EA1(cr) OtBeTHOE coobiienue: !02(cr).
BxIr0unTh CUTHANIM3AIMIO 0 KaHaly 1 cueTyuka.

I1.40 @ AAEAT
Hasnauenue komaHapl: BKIIIOYATH CUTHAIM3ALUIO O PE3YJIbTATE JCUCTBUSA CUECT-
yuKa (B cIydae pabOThl yCTPOWCTBA CUTHAIU3AIMU B pexxkume 1).
®dopmat komanabl: WAAEAT[chk](cr)
T — mapamerp, omnpeaesonuid Tum (pexuM padoThl) cUTHaIM3auuu: T=M:
KpaTKOBPEMEHHAsI CUTHAJIA3ALINS;
T=L: curnanuzanus ¢ pukcamueit paxra cpadbarbiBaHus (TPEBOTH).
OtBeTHOE cooOuenue: Jlomycrumas komannaa: !'AA[chk](cr)
Henonycrumas komanga:?AA[chk](cr)
[Tpumep:
Komanpna: @01EAL(cr) OtBeTtHOE coobmienue: !01(cr).
Curnanuzanus ¢ ¢pukcanueit pakra cpadaTbIBaHUS.
Komanga: @02EAM(cr) OtBeTHOE coobiienue: !02(cr).
KparkoBpeMeHHass CUTHAIM3aLHs.
[Ipumeuanue:
Ecnu yCTpOMCTBO CHUTHAIM3AMU BKJIIOYEHO, TO MUCKPETHBbIE BhIXOAbl DOO u
DO1 OyayT mOCTOSIHHO HaXOAUTHCS MOJ YIPABICHUEM CaMoro Moayis. Takum
00pa3oMm, MOCJIEAYIONNEe KOMaH bl TUCKPETHOTO BBIBOJA OyAYT MPOUTHOPHUPO-
BaHbl. COCTOSIHME BBIXOJIOB, YCTAHABIMBAEMOE 110 BKIOUYECHHUH MMUTAHUS, HEMEI-

JICHHO W3MEHSETCS Ha COCTOSHHE BBICOKOT'O WJIM HHU3KOTO ypoBHS. Komanna
@AADOOD ur"opupyercs.

I1.41 @AACA

Hasznauenue komanzwl: [IpousBectu cOpoc 3aUKCUPOBAHHOTO YCTPOWCTBOM
CUTHAJIM3AIIUN COCTOSTHUS TPEBOTH (B Cllydae paOOThl YCTPOMCTBA CUTHATM3AIIAN
B pexume 1).

®opmat komauabl: (WAACA[chk](cr)

OTtBeTHOE cooOmenue:Jlonyctumas komanaa: !AA[chk](cr)
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Henomyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01CA(cr) OtBeTHOE cooOmienue: !01(cr)
[IpousBoauTCcs COPOC COCTOSIHUSL TPEBOTH, 3a(UKCUPOBAHHOTO YCTPOWCTBOM
CUTHAJIN3aIUH.
Komanna: @02CA(cr) OtBeTHOE cooOmienue: |02(cr)
[IpousBoauTCcss COPOC COCTOSIHUS TPEBOTH, 3a(UKCUPOBAHHOTO YCTPOWCTBOM
CUTHAJIM3aI1H.

I1.42 @AADA

Ha3nauenne koManapl: OTKIIOYNTh CUTHAIU3AIMIO (B Clydae pabOThl yCTpPO-

CTBa CUTHAJIM3AIIUU B pexuMe 1)

®opmat koMmanabl: (@WAADA[chk](cr)

OTtBeTHOE cooOmenue:Jlonyctumas komanaa: !AA[chk](cr)
Henonyctumas komanaa:? AA[chk](cr)

[Tpumep:

Komanga: @01DA(cr) OtBetHOE coobmienue: !01(cr).

[Tpon3BOIUTCS OTKITIOUEHNE CUTHATN3AIIHAH.

Komanga: @02DA(cr) OtBeTHOE coobienue: 02(cr).

[Tpou3BOUTCS OTKITIOUEHNE CUTHATU3AIINH.

I1.43 @AADAN

Ha3znauenue komaHpl: OTKIIOUUTH CUTHANM3AIUIO (B Claydae padOThl yCTPOU-

CTBa CUTHaJIU3alMu B pexxume 0).

®dopmat koMmaHabl: (WAADAN][chk](cr)

N — mapameTp HOMEpa KaHaa:

N=0: OTKJIIOUUTH CUTHAJIM3AIMIO 110 KaHaty () cueTyuka,

N=1: OTKJIIOUUTH CUTHAJIM3AIMIO 110 KaHaly | cueT4yuka.

OtBeTHOE cooOmenue:Jlonyctumas komannaa: !AA[chk](cr)
Henomyctumas komanaa:? AA[chk](cr)

[Tpumep:

Komanga: @01DAO(cr) OtBeTtHOE coobmienue: !01(cr).

[Tpou3BOaUTCS OTKITIOUEHHE CUTHATIU3AIMY 110 KaHany () cueTyuka.

Komanga: @02DA1(cr) OtBeTHOE coobmienue: !02(cr).

[IpousBoANTCS OTKIIFOYEHUE CUTHAIM3ALMY MO KaHaly | cueTyuka.

I1.44 @AAGN

Hasznauenne koManapl: CUuTaTh NMpeIBapUTEIHLHO 33IaAHHOE 3HAUCHUE CUETUHKA.
Jlns BBIMOJIHEHUST cOpoca CUETUYMKAa K 3TOMY IPEABAPUTENIBHO 3a71aBaeMOMY
3HAYEHUIO MOYXKHO BOCIIOJIL30BAThLCA KOMaHa0uh SAAG.

®opmat koMmauabl: (@WAAGN][chk](cr)
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N — napameTp HOMepa KaHaJa:

N=0: cunuTpIiBaeTCs MpeaBAPUTEIHLHO 3aJaHHOE 3HaueHue i KaHana (0 cueryu-
Ka;

N=1: cunuteIBaeTCs MpeIBAPUTEIHLHO 3aJaHHOE 3HAaYeHUE I KaHana | cuerdu-
Ka.

OTtBeTHOE cooOenue: Jlomycrumas komanaa: ! AA(Jlanusie)[chk](cr)
Henonyctumas komanga: ?AA[chk](cr)

[Tpumep:

Komanna: @01GO(cr) OrBetHOE coobmenue: !010000FFFF(cr).

Jna kanana 0 cuerunka npeapapureabHo 3aaaHo 3HaueHue «0000FFFEF».
Komanga: @02G1(cr) OrBeTHOE coobmenue: !0200000000(cr)

Jns kaHanma 1 cuetunka npeasaputesbHo 3a1aH0 3HadeHue «00000000y.

I1.45 @AAPN(/lanHble)
Ha3znauenue komaHjbl: 3aJaTh NPEABAPUTEILHO YCTAaHABIMBAEMOE 3HAUYCHUE
CUCTYHMKA.
Jlns BBIMOJIHEHUST cOpoca CUETUYMKAa K 3TOMY IIPEABAPUTENILHO 3a71laBaeMOMY
3HAYEHUIO0 MOYKHO UCIIOJIb30BaTh KOMaHTy $AAG.
®dopmat komauabl: (WAAPN(/lannasie)[chk](cr)
N — nmapameTp HOMEpa KaHasa:
N=0: 3agaercsa 3HaueHue Ig KaHana 0 cueTynka;
N=1: 3ajmaercs 3HaueHHE g KaHana 1 cyeTumka.
(/lanHBIE) BOCBMU3HAYHOE MIECTHAAIATEPUYHOE YHCIIO.
OtBeTHOE cooOuenue:Jlonyctumas komannaa: !AA[chk](cr)
Henomyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01POFFFF0000(cr) OtBeTHOE coobmienue: !01(cr)
Jns kananma 0 cueTunka npeaapuTenbHo 3anaetcs 3HaueHue «FFFF0000y.
Komanga: @02P10000FFFF(cr) OtBeTHOE cooOiienue: !02(cr)
Jns kaHana 1 cuetuuka npeasaputenbHo 3anaetcs 3HaueHue «0000FFFF».

I1.46 @ AAPA(/lanHble)
Ha3nauenne koMaHbl: Y CTAHOBUTH MOPOT cpadaThIBaHUSI CUTHAIU3AINH 110 Ka-
Hany O cueruuka (B ciaydae pabOThl yCTPOMCTBA CUTHANM3AIUU B pexxume 0).
®opmat koMmauabl: (WAAPA(Jaunsie)[chk](cr).
([laHHBIC) BOCBMU3HAYHOE MIECTHAIIATEPUIHOE YUCIIO.
OtBeTHOE cooOuenue:Jlonyctumas komannaa: !AA[chk](cr)
Henomyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01PAFFFF0000(cr) OtBetHOE coobmienue: !01(cr)
Jlnst kanana 0 cyeTyrMKa yCTaHaBIMBAETCS MOPOrOBOE 3HAUYEHUE CpadaThIBAHUS
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curmaimsaimu «FFFF0000y.

Komanga: @02PAOOOOFFFF(cr) OtBeTHOE coobmieHue: 02(cr)

Jlns xanana 0 cyeT4yMKa yCTaHABIMBAETCSl MTOPOTOBOE 3HAUYCHHUE CpadaThIBaHUS
curHammsanuu «0000FFFF».

I11.47 @ AAPA(/JlanHble)
Ha3znauenue koMaHbl: Y CTAHOBUTh HUKHUU MOPOT CpabaThIBAHUSI CUTHAIN3A-
uu 1o kaHainy 0 cdyerduka (B ciiydae paOOThl YCTPOMCTBA CUTHAIM3AIUU B pe-
xume 1).
®opmat komanabl: (WAAPA(Jannsie)[chk](cr)
([laHHBIE) BOCBMU3HAYHOE MIECTHAIIATEPUYHOE YUCIIO.
OtBeTHOE cooOuenue:Jlonyctumas komannaa: !AA[chk](cr)
Henonyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01PAFFFF0000(cr) OtBeTHOE coobmienue: !01(cr)
Jns kanama 0 cuerunka ycranaBinuBaetrcs 3HaueHue «FFFF0000» HuxHETO 110-
pora cpabaTbhIBaHUSI CUTHAIU3AIIUU.
Komanga: @02PAOOOOFFFF(cr) OtBeTHOE coobmieHue: 02(cr)
Jns kanana 0 cuerunka ycranaBinuBaeTcs 3HaueHue «0000FFFF» HuxHero mo-
pora cpabaTbhIBaHUSI CUTHAIU3AIIUU.

I1.48 @AASA(/lannbie)
Hasnauenne koMaHabl: Y CTAaHOBUTH MOPOT CpabaThIBaHUSI CUTHAIU3AINH 110 Ka-
Haiy | cdueruunka (B ciryyae paOOThl yCTPOMCTBA CUTHAIM3ALUU B pexume 0).
®opmar komanabl: (@WAASA(Janubie)[chk](cr)
(/lanHBIE) BOCBMU3HAYHOE MIECTHAAIIATEPUYHOE YHCIIO.
OTtBeTHOE cooOmenue:Jlonyctumas komanaa: !AA[chk](cr)

Henomyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01SAFFFF0000(cr) OtBetHOE coobmienue: !01(cr)
Jlnst kanana 1 cuyerynka ycTaHaBIMBAETCS NMOPOrOBOE 3HAYEHUE CpadaThIBAHUS
curHanmnzanun «FFFF0000y.
Komanga: @02SA0000FFFF(cr) OtBetHOE coobmienue: !02(cr)
Jlnst karanma 1 cdeTyrka yCTaHaBIWBAETCS TTOPOTOBOE 3HAUCHUE CpaOaThIBAHMUSI
curammsanuu «0000FFFF».

I1.49 @AASA(/JanHnbie)

Ha3znauenue koMaHIpl: Y CTaHOBUTH BEPXHUN MOPOT CpadaThIBaHUS CUTHAIN3A-
1y 1o kaHainy 0 cuerunka (B ciydae paOOThl YCTPOWCTBA CUTHAIU3AIUU B pe-
xKume 1).

®opmar komanabl: (@WAASA(Janusie)[chk](cr)
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([laHHbBIC) BOCBMU3HAYHOE MIECTHAIIATEPUIHOE YUCIIO.
OTtBeTHOE cooOmenue:Jlonyctumas komanaa: !AA[chk](cr)
Henomyctumas komanaa:? AA[chk](cr)
[Tpumep:
Komanga: @01SAFFFF0000(cr) OtBeTHOE coobmienue: !01(cr)
Jns xanana 0 cuetunka ycranaBiaupaetrcs 3HadeHue «FFFF0000» BepxHero mo-
pora cpabaTbIBaHUS CUTHAIM3AIUH.
Komanga: @02SA0000FFFF(cr) OtBetHOE coobmieHue: 02(cr)
Jns xanana 0 cuetynka ycranaBiauBaetrcs 3HadeHue «0000FFFF» BepxHero mo-
pora cpabaTbhIBaHUSI CUTHATU3AIIUU.

I1.50 @ AARP

Hasnauenne xomanmpl: CauTath MOPOTOBOE 3HAYCHHUE CpabATHIBAHUS CHUTHAIIH-

3amuu 1Mo kanamy O cdyetdmka (B ciiydae padOTHl YCTPOWCTBA CHUTHANIHM3AIUU B

pexume 0).

dopmat koManuabl: (WAARP[chk](cr)

OtBeTHOE cooOmenne:  JlomycTtumas komaHzaa: 'AA(/lanssie)[chk](cr)
Henomyctumas komanzaa: ?AA[chk](cr)

(/laaHBIC) BOCBMU3HAYHOE MIECTHAAIATEPUIHOE YUCIIO

[Tpumep:

Komanga: @01RP(cr) OtBetHoe coobmenue: |01 FFFF0000(cr)

Jlnst kanana 0 c4eTdYrKa YCTaHOBIIGHO TIOPOTOBOE 3HAUCHHE CpadaThIBaHUS CUT-

Hamm3anuu «FFFFO0000y.

Komanna: @02RP(cr) OtBetHoe coobmenue: |020000FFFF(cr)

Jlns xanama 0 cyeTymKa yCTaHOBJICHO MOPOTOBOE 3HAUCHHE CpabaThIBaHUS CHT-

"Hanuzauu «0000FFFF».

I1.51 @ AARP

Hasnauenne komanapl: CUnTaTh 3HAUCHHE HUKHETO MMOPOTa CpabaThIBAHUSI CHUT-

Hanu3anuu no ka"any 0 cuetunka (B ciiydae pabOThl yCTPOMCTBA CUTHAIM3AINU

B pexume 1).

dopmat koMauabl: (WAARP[chk](cr)

OTBeTHOE COOOIICHHE: JlonmycTuMasi KOMaH/1a: 'AA(/lannsie)[chk](cr)
Henomyctumas komaHzaa: ?AA[chk](cr)

(/lanHBIE) BOCBMU3HAYHOE MIECTHAAIIATEPUYHOE YUCIIO

[Tpumep:

Komanga: @01RP(cr) OtBetHoe coobmenue: |01 FFFF0000(cr)

Jns xanana 0 cuerunka ycranonsieHo 3HaueHne «FFFF0000» nmxHero mopora

cpa0aTbIBaHUs CUTHAJIM3AIUY.

Komanga: @02RP(cr) OtBetHoe coobmenue: |020000FFFF(cr)
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Jns xanana 0 cuerunka ycranonsieHO 3HaueHne «0000FFFF» HmxHero mopora
cpabaThIBaHUSI CUTHAIU3AINY.

I1.52 @ AARA

Hasnauenne komanasl: CHyuTaTh 3HAUCHHUE NMOPOTa cpadaThIBaHUSI CUTHAIU3ALIUN
no kaHainy | cuerunka (B ciydae paOOThl YyCTPOWCTBA CUTHAIM3AIMUA B PEKUME
0).

®opmat komanabl: (@WAARA[chk](cr)

OTBeTHOE COOOIICHHE: JlomycTuMasi KOMaH/1a: 'AA(/lannsie)[chk](cr)
Henonyctumas komanna: ?AA[chk](cr)

(/larHBIC) BOCBMU3HAYHOE MIECTHAAIATEPUIHOE YUCIIO

[Tpumep:

Komanga: @01RA(cr) OrBetHOE coobmienue: |01FFFF0000(cr)

Jlnst kaHana 1 cyeTdyrMKa yCTaHOBIIGHO TIOPOTOBOE 3HAUCHHE CpadaThIBAaHUS CUT-
Hamm3anuu «FFFFO0000y.

Komanna: @02RA(cr) OtBetHOE coobmienue: |020000FFFF(cr)

Jlnst kaHana 1 cyeTdynKa yCTaHOBIIGHO TIOPOTOBOE 3HAUCHHE CpadaThIBaHUS CUT-
"Hanuzauuu «0000FFFF».

I1.53 @AARA

Haznauenue komannpl: CyuTaTh 3HAYEHUWE BEPXHETO MOpora cpadaThbIBaHUS
CUTHANIM3auu 1o kaHany 0 cuetdnka (B ciyyae pabOThI yCTpOWCTBA CUTHAJIU-
3a1uu B pexxume 1).

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA(lanusie)[chk](cr);
Henonyctumas komanga: ?AA[chk](cr).

([laHHBIC) BOCBMU3HAYHOE MIECTHAIIATEPUIHOE YUCIIO.

[Tpumep:

Komanga: @01RA(cr) OtBetHOE coobuienue: |01FFFF0000(cr)

Jns kananma O cuerunka ycraHosieHo 3HadeHue «FFFF0000» BepxHero mopora
cpabaThIBaHUSI CUTHAIU3AINY.

Komanna: @02RA(cr) OtBeTHOE coobmienue: |020000FFFF(cr)

Jns kanama 0 cuerunka ycranoBieHo 3HaueHue «0000FFFF» BepxHero mopora
cpa0aTbIBaHUs CUTHAJIM3AIUY.
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IHPUJIOKEHMUE 4
CUCTEMA KOMAHA MOAYJIA 1-7021

Tabnuiel mapaMeTpoB HACTPOUKHU:

Hactpoiika ckopoctu nepenayun (CC)
Kon 03 | 04 | 05 | 06 07 08 09 0A
Cxopocts niepegaun | 1200 | 2400 | 4800 | 9600 | 19200 | 38400 | 57600 | 115200

Hactpoiika tuna anaiorosoro sxoja (TT)

Ko tnma Bxona 30 31 32
MuHUMAaJILHOE 3HAYEHUE BBIXOJHOTO CUTHAJIA OMA |4MmMA | OB
MakcuMajibHOE 3HAYEHUE BRIXOJHOTO CUTHAIA 20mMA [20 MA |+10 B

Hacrtpoiika hopmara nansbsix (FF)

7 6 5 4 3 2 1 0

0 *] *2 *3
*1: but xoHTpoast cyMMbI: ) = KOHTPOJIb CyMMBI 3ampenieH; | = KOHTPOJb CyM-
MBI Pa3peIIcH.
*2: KoHTpOb CKOPOCTH U3MEHEHUS BBIXOIHOT'O CUTHAJIA.
*3: butel dopmara mannbix: 00 = B TexHudeckux eauHunax; 01 = B mporeHTax
OT MOJIHOTO Juana3zoHa; 10 = B JOMOJIHUTENHHOM (JIOMOJHEHUE A0 2) MIeCTHAI-
HaTePUIHOM KOJE.

CKOpOCTh MBMEHEHUS BBIXOIHOTO CUTHAJIA
B/c MA /c B/c MA /c
0000 MrHoBeHHO 1000 8.0 16.0
0001 0.0625 0.125 1001 16.0 32.0
0010 0.125 0.25 1010 32.0 64.0
0011 0.25 0.5 1011 64.0 128.0
0100 0.5 1.0 1100 128.0 256.0
0101 1.0 2.0 1101 256.0 512.0
0110 2.0 4.0 1110 512.0 1024.0
0111 4.0 8.0
Tun aHasoroBoro BeIxoja U popmar JaHHBIX
Kon tunma|BeixoaHon nuana3od dopmar JTaHHBIX Makc. | Mum.
Texanueckne e TMHALEI 20.000 { 00.000
30 0...20 MA % ot monuoro guamnazona [+100.00+000.00
Jon. mectHaauarepuunbii kog| FFF 0000
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OkoHuyaHue Ta0II.

Texanueckue € TMHULBI 20.000 04.000
31| 4...20 MA % OT IIOJIHOTO JTHana3oHa +100.00 | +000.00
Jlor. mecTHaamaTepuIHbIA KO/ FFF 0000
TexHuueckne e TUHUIEI 10.000 00.000
321 0...+10B % OT IIOJIHOTO JTHana3oHa +100.00 | +000.00
Jlor. mecTHaamaTepuIHbIA KO/ FFF 0000
CucremMa KOMaHI
Komamnma OTBeTHOE C000- Omnucanue Pasmen
IICHUE
0y AANNTTCCEF IAA HacTtpouth mapamMeTpsl Pasnen
KOH(UTYpAITUU MOTYJIS I1.54
SAA2 | AANNTTCCEF CuuraTh napaMeTpsl Pasznen
' KOH(UTYpAITUU MOJTYJISI I1.55
$AAS 1AAS 3anmpocuTh craryc copoca Pl?gzﬂ
3agaTh 3HaUYCHUE, YCTaHABJIMBAE- Pasgen
#AA(/lannble) > MO€ Ha aHAJIOTOBOM BBIXOJE n ),;.[7
MOTYJIs '
[IpousBectu KaaTuOPOBKY Paznen
'
$AAO 'AA 3HaYeHud 4 MA I1.58
[IpousBectu KaTuOPOBKY Paznen
'
$AAL 'AA 3HayeHud 20 MA I1.59
SAA3VV IAA TouHast moACTpOKKA BEIXOAHOTO | Paznen
' 3HAYEHUS NMPU KaTUOPOBKE I1.60
3agaTh 3HaUYCHUE, YCTaHABJIMBAE- Pasgen
$AA4 1AA MO€ Ha aHAJIOTOBOM BBIXOJIE H )gl
MOJIYJISI IO BKJIFOUEHUU MTUTAHUS '
CuyunTaTh nocieIHee 3HaUCHUE, Pasnen
$AA6 'AA(/lanHbIC) MepEeJaHHOE Ha aHAJIOTOBBIN H I6[2
BBIXOJI '
SAAT IAA [IpousBectu KaaTuOPOBKY Paznen
' 3Hayenud 10 B I1.63
$AASR 'AA(/lanHbIe) DXOKOHTPOJIb BBIXO/1A P12_1[3/:6[ZJ1
CuuTaTh 3HaUYCHUE, YCTAHABIINBA-
AA4 | AA(JTanHbIe) €MO€ Ha BBIXOJE MOAYJIA B cnyqvae Pasnen
MPUBEJICHUS €ro B O€30IMaCHBIM I1.65
PEKUM PaOOTHI
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OkoHuyaHue Ta0II.

3ajaTh 3HAUYCHUE, YCTAaHABIMBAEMOE
Ha BBIXOJI€ MOAYJIA B Ciiyuae npuse- | Pazgen

JIEHUS €T0 B 0€30TaCHBIN PEKUM I1.66
paboTHI

~AAS5 TAA

I1.54 % AANNTTCCFF

Ha3znauenue komanipl: HacTpouts nmapaMeTpbl KOHPUTYpALTTH MOTYJISI

®dopmat koMmaHabl: Yo AANNTTCCFF[CHK](cr)

Jlns u3MeHeHUs 3HaYeHU CKOPOCTH Nepeaadd Wid KOHTPOJIbLHONW CyMMBI HEOO-
XOJUMO 3aMKHYTh KOHTakT INIT* Ha 3emito.

OTtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)

Henomyctumas komanaa: ?AA[CHK](cr)

B ciaydae monbsITKM M3MEHEHUSI HACTPOEK CKOPOCTH MEepeaadyu WiId KOHTPOJbHOMN
CYMMBI IPU HE3aMKHYTOM Ha 3eMJito KoHTakTe INIT* mMomysns BeIAacT OTBETHOE
COOOIIIEHHE O HEIOMYCTUMOM KOMaH IE 7.

[Tpumep:

Komanga: %0102300600  OtBetHOE coobmieHue: 02

N3mensiercs agpec moayis ¢ «01» Ha «02». YcnenHoe BBIITOJTHEHHE.

Komanna: %0202050602  OtBeTHOE coobuienue: 102

N3mensiercs napamerp dopmara gaHHbix ¢ «00» Ha «02». YcnemHoe BbINOTHE-
HHUE.

Cwu. Taxoke komauasl: Paszmgen I1.55 Komanma SAA2

I1.55 SAA2

Ha3znauenue koman ipl: CUMTaTh MapaMeTpbl KOH(UTYpaAITUXA MOTYJIS

dopmat komanbel: $AA2[CHK](cr)

2 - KOMaH/1a CYUTHIBAHUS MMAPAMETPOB KOHPUTYpALTIH.

OtBetHOE cooOuenue: Jlonmycrumas komanaa: | AATTCCFF[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanna: $012 OreetHoe coobienue: 01300600

CuutpiBatoTCsl TapaMeTpbl KoHburypaiuu moayis ¢ aapecom 01. Tun Beixoma
«30», nuanazon 0...20 MA, dbopMar JaHHBIX — TEXHUYECKHE €IUHUIIbI, MTHO-
BEHHOE M3MEHEHHNE BBIXOJHOTO 3HAUECHHUS. Y CIIENTHOE BEITIOJTHEHHE.

Komanna: $022 OreetHoe cooOienue: 102310602

CuuThIBaIOTCS MapaMeTpbl KOHPUTyparuu mMoayis ¢ aapecom 02. YcmemnrHoe
BBLITIOJIHCHHE.

Cwm. Taxke komauasl: Paznern I1.54 Komanna %AANNTTCCFF
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I1.56 SAAS

Ha3znauenue koMaH bl 3alpOCUTHh CTaTyc cOpoca

®opmar komarael: SAAS[CHK](cr)

5 - KOMaH/]a CYUTHIBAHUS CTaTyca copoca

OtBetHOE cooOuienue: Jlomycrumas komanaa: ! AAS[CHK](cr)

Henomyctumas komanaa: ?AA[CHK](cr)

S — craryc cOpoca: 1 = Mmoaysb IPUBEAEH B UCXOJHOE COCTOSTHUE,

0 = MOJlyJIb HE IPUBOJIUJICS B UCXOJHOE COCTOSTHUE.

[Tpumep:

Komanga: $015 OtBetHOE coobmienwue: 1011

[Tpu 3anpoce craryca copoca Moy ¢ agpecoMm 01 mpuHUMAETCS OTBETHOE CO-
oOllleHUE, UTO MOJTYJIb IPUBEJICH B UCXOJIHOE COCTOSIHUE.

Komanga: $015 OtBetHOE coobmienue: 1010

[Tpu 3anpoce craryca copoca Moy ¢ aapecoMm 01 mpuHUMAETCs OTBETHOE CO-
oOllleH’E, UTO MOJTYJIb HE TPUBOJIAJICA B UCXOTHOE COCTOSIHUE.

I1.57 #AA(/lanHbIe)

Ha3znauenue koMaHabl: 3a1aTh 3HAUEHUE, YCTAHABIMBAEMOE Ha aHAJIOTOBOM BbI-
X0J1€ MOYJIA.

®opmat komauabl: #AA(danubie)[ CHK](cr)

(/lanHbI€) 3HaUCHME, YCTAHABIMBAEMOE Ha AaHAJIOTOBOM BBIXOJIE MOYJISI.
OTtBeTHOE cooOmenue: Jlomycrumas komanaa: >[CHK](cr)

Brixon 3a nipenensl nuanazona: ?AA[CHK](cr)

Henonyctumas komanga: ![CHK](cr)

? - pa3nenuTelNb B Clydae, KOT/la JaHHbIC BBIXOJAT 3a MPEAeIIbl 3aIaHHOTO JHa-
nasoHa. B 3Tom ciydae Ha BBIXOJI€ YCTAaHABIMBAETCA MAKCUMAJIbHOE 3HAUYCHUE
BBIOPAHHOTIO JIMana3oHa.

! - pazgenuTens B ciiydae HEJOMyCTUMOM KOMaH/IbI

[Tpumep:

Komanna: $012 OreetrHoe coobienue: 101300600

CuutpiBatoTCsl TapaMeTpbl KoHburypamu moayis ¢ aapecom 01. Tun Beixoma
«30», nuamazoH 0...20 MA, popmaT JaHHBIX — TEXHUYECKHE CIUHMIIbI, MT'HO-
BEHHOE M3MEHEHHNE BBIXOHOTO 3HAUECHHUS. Y CIIENTHOE BEITIOJTHEHHE.

Komanga: #0105.000 OTBeTHOE cooOIIeHHE: >

Jns monyia ¢ agpecoMm 01 Ha Beixozae yctaHaBiauBaetrcs 3HaueHue 5.00 MA.
Vcneninoe BLHITIOJIHEHHE.

Komanga: #0125.000 OtBeTHOE coobmienue: ?01.

Hns monyinst ¢ agpecom 0l mombITKa yCTaHOBUTH Ha BbIXoje 3HadyeHue 25.00
MA. Ha BbIXOjie yCTaHaBIMBAETCS 3HAUEHHUE, pPABHOE BEpXHEMY Tpejeny pabdo-
yero auanazona 20 MA. Bo3Bparaercs cooOlieHne 0 BBIX0/1€ 3a Ipeielibl pado-
Yyero Juana3oHa.
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Komanna: $022 OreetHoe coobienue: 102300601

CuutsiBatoTcst mapaMmeTpsl KoHpuUrypanuu moayis ¢ aapecom 02. Tun Bbixoaa
«30», nuamnazon 0...20 MA, popmat gaHHbIX — % OT MOJHOTO JAMara3oHa, MrHO-
BCHHOE M3MEHCHHE BBIXOJHOTO 3HAUCHUS. Y CIICIITHOE BHITIOJTHECHUE.

Komanpa: #02+050.00 OTBeTHOE coOOIICHNE: >

Hns moxynst ¢ agpecom 02 Ha BIXOJie ycTaHaBiuBaeTcs 3HaueHue 50% ot aua-
nazoHa (10MA). YcremHoe BBITIOJHEHUE.

Komanna: $032 OreetHoe cooOienue: 102300602

CuutpiBatoTCs TapaMeTpbl KoHburypauu moayis ¢ aapecom 03. Tun BeIxoaa
«30», nnamnazoH 0...20 MA, popmaTt JaHHBIX — JOMOJHUTEILHBIN IIECTHAIIATE-
PUYHBIN KOJI, MTHOBEHHOE H3MEHEHHUE BBIXOJHOTO 3HAYCHWS. Y CIECIIHOE BbI-
TTOJTHEHHE.

Komanpa: #03800 OTBeTHOE coOoOIICHNE: >

Hns monyns ¢ axgpecom 03 Ha BbIXOJie ycraHaBiauBaeTcs 3HadeHue 0x800
(10MA). YcnenrHoe BBITIOTHEHHE.

Cwm. taxke xomanabl: Pasgen I1.54 Komanga %AANNTTCCEFF, Pazngen 11.55
Komanna $AA2

I1.58 SAA0

Hasznauenue xomanipl: [IponsBecT KanuOpoBKy 3HaueHUs 4 MA.

dopmat komanbl: $AAO[CHK](cr)

0 - komaHJa KATMOPOBKY 3HAUEHUS 4 MA.

OtBeTHOE cooOuenue: Jlomycrumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanma: $010 OtBeTHOEe coobienue: 01

KanmbpoBka 3HaueHuss 4 MA JjIs aHAJIOTOBOT'O BbIX0Ja MOAyJst ¢ ajgpecoM O1.
Vcnemnoe BRITTOJTHEHHE.

CM. Taxkke KOMaH/IbI:
Pasznen I[1.59 Komanma SAA1 Pasznen [1.60 Komanma SAA3VV

I1.59 $AA1

Hasnauenne komansl: [IponsBectu kanuOpoBky 3HaueHus 20 MA.

dopmat komanabel: SAA1[CHK](cr)

| - komanja kannOpoBKY 3HaUeHUs 20 MA.

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanna: $011 OreetHOE cooOenue: 101

KanmnbpoBka 3HaueHus 20 MA 1Jisi aHAJIOTOBOTO BBIXOJia MOAYJsA ¢ aapecom O1.
VYcnemnoe BhIMOJHEHUE.
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CM. TaKX)e KOMAaHJIbI:
Pasznen I1.58 Komauna SAAOQ Paznen [1.60 Komanna SAA3VV

I1.60 SAA3VV

Ha3znauenue komanapl: TouHasi MOACTPOIKA BBIXOJAHOTO 3HAYEHUS MPU KO-
pPOBKE.

dopmat komanae: $AA3IVV[CHK](cr)

3 - KOMaHJ1a TOYHAas MOJCTPONKH BBIXOIHOTO 3HAUYCHHS ITPU KAITMOPOBKE.

VV — 10onmogHUTENIbHBIA MECTHAAMATEPUYHBIN KO JJI1 TOYHOM TOJICTPONKHU BbI-
xoaHoro 3HadeHus. Bennuunsl ot 00 1o SF — nns yBenuuenus Ha 0...95 enu-
Hull. Benmnuunel ot FF 1o 1A — mig ymensmienus Ha 1 go 95 ennnun. Kaxnas
€IMHUIIA COOTBETCTBYET 4.88 MKA 1151 TOKOBOTO BbixoAa u 2.44 MB miist noten-
[IMAJIbHOTO BEIXO/IA.

OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanna: $0131F OrtBeTHOE coobieHue: 101

TouHast MOACTPOIKA BBIXOJHOTO 3HAYEHUS MPU KATUOPOBKE MOJYJISL C apecoM
01. YBenuueHue BBIXOHOTO 3HAYCHUS HA 31 enuHuUIly. Y CIENIHOE BHITIOJTHEHHUE.
CMm. Takke KOMaH/IbI:

Pasnen I1.58 Komanma $AAOQ, Pasgen 11.59 Komanma $AA1, Pasnen I1.63 Ko-
Mauma SAA7

I1.61 $AA4

Ha3znauenue koMaHabl: 3a/1aTh 3HAaUEHUE, YCTAHABIMBAEMOE Ha aHAJIOTOBOM BbI-
X0J1€ MOJIYJIS 110 BKJIIOUCHUH TTUTAHUS

dopmat komanbel: $AA4[CHK](cr)

4 - xoMaHJa 3aJaHus 3HAUYCHUS, YCTAaHABIMBAEMOTO Ha aHAJIOTOBOM BBIXOJIE MO-
JTyJisl IO BKJIFOUEHUU MUTAHUA.

OtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)

Henonyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanma: #0100.000 OTBeTHOE cOOOIIIEHUE: >

Jns monyna ¢ agpecoMm 01 Ha Beixone ycranaBinuBaetrcs 3HaueHue 0.00
VYcnenHoe BHIMOJHEHHE.

Komanga: $014 OtBetHOE coobmienue: 101

s momynst ¢ aapecom 01 3amaercs 3HaUeHUe, YCTaHABIMBAEMOE Ha aHAJIOTO-
BOM BBIXOJI€ MOJIYJISI IO BKJIFOUEHUU MTUTAHUS.

OHO paBHO 3HAYEHMIO, IPUCYTCTBYIOIIEMY Ha BBIX0JI€ MOIYJIS /10 BHINOJIHEHHUSA
KoMaHIbI SAA4.

Jlns mpuBEIEHHOTO MpUMEpa Ha BBIXOJE ObUIO ycTaHoBieHO 3HaueHuwe (.00
Ycreumnoe BhIIOJHEHHUE.
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[Tocne BKIIOUEHHUS] MUTAHUS HA BBIXOJE AAHHOTO MOAYJS OyJleT yCTaHOBJIEHO
3nauenue (.00 B.

VYcnemHoe BHINOIHEHUE.

Cwm. taxxe komauael: Paznen [1.57 Komanna #A A(/lannabie)

I1.62 $AA6

Ha3znauenue komanpl: CunTaTh MNOCIEIHEE 3HAUEHUE, MIEPEIAaHHOE HAa aHAJIOTO-
BBIY BBIXOJ KoMaHa0u #AA(J/laHHBIC)

®opmat komarael: SAA6[CHK](cr)

6 - KOMaHJla YT€HUsl MOCJIEIHETO 3HAUYCHUS, MEPEAAHHOTO HA aHAJIOTOBBINA BHI-
XO/I.

OtBeTHOE cooOuenue: Jlonmycrumas komanaa: ! AA(lanusie)[CHK](cr); Heno-
nyctumas komanaa: ?AA[CHK](cr)

(larHBIC) MOCHIENHEE 3HAUYCHUE, TIEPEJAHHOE Ha aHAJOTOBBIM BBIXOJI KOMaHI0M
#AA(/lannbie)

[Tpumep:

Komanma: #0110.000 OTBeTHOE coOOIIEHUE: >

Jns monyna ¢ agpecom 01 Ha Beixone ycranaBnuBaercs 3HaueHue 10.00.
YcnenHoe BHIMOJHEHHE.

Komanna: $016 OreetHoe coobienue: ! 0110.000

UteHre NoCieIHEero 3HaUYCHUS, NMEPEIaHHOTO Ha aHAJIOTOBBIM BBIXOJ MOJYJIS C
anpecoM 01. ITpunsito 3Hauenune 10.00 YcneuHoe BEITTOTHEHUE.

CM. Taxkke KOMaH/IbI:

Pasnen I1.57 Komanna #AA(/lannsie), Pasnen 11.64 Komanma $AAS

I1.63 SAA7

Hasznauenue xomanpl: [IponsBectn kanmuOpoBKy 3HaueHus 10 B.
®opmat komarael: SAA7[CHK](cr)

7 - koMaHAa kKanuopoBku 3HaueHus 10 B.

OTtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

[Tpumep:

Komanna: $017 OreetHoe cooOenue: 101

Kannbposka 3Hauenus 10 B s anaioroBoro Beixojia MoyJis ¢ aapecom 01.
YcrenrHoe BhIOJIHEHUE.

CwM. Taxxe komauasl: Pasnen I1.60 Komanma SAA3VV

I1.64 SAAS8

Ha3naveHue KOMaHIbl: DXOKOHTPOJIb BBIXOJIa
dopmat komanbel: $AAS[CHK](cr)

8 - KOMaH1a 9XOKOHTPOJIS BBIXOJIA.
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OTtBeTHOE cooOmenue: Jlomycrumas komanaa: ! AA(lanusie)[CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

([lanHbI€) TEKyIIEE 3HAUEHUE HA BBIXOJIE.

[Tpumep:

Komanma: $012 OtBernoe coobmenune: 01320614,

CuutsiBatoTcst mapaMmeTpbl KoHpurypanuu moayis ¢ aapecom 01. Tun Bbixona
«20», muanazoH 0...10 B, ¢popmar 1aHHBIX — TEXHUYECKHUE €AUHMIILI, CKOPOCTh
W3MeHEHU BeIxoaHoro 3HaueHus 1.0 B/c. YcnenHoe BbITIOJTHEHNE.

Komanga: #0110.000 OTBeTHOE cooOIIeHNE: >

Jnst monyns ¢ agpecoM 01 Ha Beixoze ycranaBiauBaeTcs 3HadeHue 10.000.
VcnemnHoe BRITTOJTHEHHE.

Komanna: $016 OreetHoe coobiuenue: '0110.000.

UrteHne mocieaHero 3HauYeHus, NePelaHHOTO0 HAa aHAJIOTOBBIA BBIXOJ MOAYJIS C
anpecom O1.

[Tpunsito 3Hauenue 10.00. YcnenHoe BBITIOTHEHUE.

Komanna: $018 OreetHoe coobiuenue: 10101.000.

UreHne TeKylIero 3Ha4eHus Ha aHAJIOTOBOM BBIXOJI€ MOyJIA ¢ aapecom O1.
[Ipunsto 3Hauenue 1.0 B. YcneniHoe BeITOTHEHHE.

Komanma: $018 OtBerHoe coobmienne: !0101.500.

UteHure TeKyIIero 3Ha4YeHus Ha aHAJIOTOBOM BBIXOJ1e MOJTyJis ¢ aapecom O1.
[IpunsTo 3HaueHue 1.5 B. YcneniHoe BBITOTHEHHE.

CMm. Taxke KOMaH/IbI:
Pasnen I1.57 Komanga #A A(/lannsie), Pazgen 11.62 Komanga SAA6

I1.65 ~AA4

Hasnauenne komanapl: CuuTaTh 3HaYEHUE, YCTAHABIMBAEMOE Ha BBIXOJIE MOJY-
JIs1 B ciIy4ae MpUBEJICHUs ero B 0€30MacHbIN peskuM padoThl

®dopmat koMmaHabl: ~AA4[CHK](cr)

4 - KOMaH/1a CYUTHIBAHMS 3HAUCHMS], yCTAHABIMBAEMOI'0 Ha aHAJIOTOBOM BBIXOJIE
MOJYJISl B ClIy4dae MPUBEICHUS MOIYJIsl B 0€30MaCHBIN peKUM paboTHhI.

OTtBeTHOE cooOmienue: Jlomycrumas komanaa: ! AA(lanusie)[CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

([laHHbI€) 3HaUE€HME, YCTAHABIMBAEMOE Ha BBIXOJE MOAYJIS B Cilydyae MpHUBEJE-
HUSI €ro B 0€30MaCHBIN PEKUM paOOTHI.

[Tpumep:

Komanna: ~014 OtetHOe coobmenue: !0105.00.

[Ipu ompoce moxayins ¢ aapecom 01 mpUHATO COOOIIEHHE O TOM, YTO 3HAUYCHUE,
yCTaHaBIMBAEMOE Ha BBIXOJI€ MOAYJIS B Clydae MPUBEICHUS €r0 B 0€30MacHBIMA
pexum padoThl, paBHOo 5.00 YcnenHoe BHIMOJIHEHHE.
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CM. Taxkxe KOMaHIbI:

Paznmen 11.94 Komanga ~**, Pazgen 11.95 Komanna ~AAOQ, Pa3nen 11.96 Koman-
na ~AAl, Paznen I1.97 Komanma ~AA2, Pasgen 11.98 Komanga ~AA3EVYV,
Paznen I1.66 Komanga ~AAS.

I1.66~AAS

Ha3znauenue komaHbpl: 3a/1aTh 3HAYEHUE, YCTAaHABIMBAEMOE Ha BBIXOJE MOJYJIS
B ClTy4ae MPUBEJICHUS €0 B OE30MACHBIN PEKUM pabOTHI.

®opmat komauasl: ~AAS[CHK](cr)

5 - KOMaH/1a 3a/1aHusl 3HAYEHUsI, yCTAaHABJIMBAEMOr0 Ha aHAJIOTOBOM BBIX0JI€ MO-
TyJIsl B CIydae MPUBEICHUS MOAYJIS B O€30ITaCHBIM PEKUM PabOTHI.

OtBeTHOE cooOmienue: Jlonyctumas komanna: !AA[CHK](cr); Hemonmyctumas
komanzga: ?AA[CHK](cr).

[Tpumep:

Komanga: #0100.000 OTBeTHOE coobmienue: 101.

Hnst monynsa ¢ agpecoM 01 Ha Beixone ycranaBiuBaetcs 3HaueHue 0.00
YcnenHoe BEINOJHEHUE.

Komanma: ~015 OtetHOE coobuienue: 10105.00.

Jns monynst ¢ anpecom 01 Ha BbIXOJE 337]a€TCsl 3HAUEHUE, YCTAHABIMBAEMOE B
cllydae MPUBEIEHUS €ro B O€30MacHbIi pexkuM padoThl. OHO paBHO 3HAYEHUIO,
MPUCYTCTBYIOIIEMY Ha BBIXOJI€ MOJIYJISl 10 BHINOJHEHUSI KOMaHAbI~AAS. [[ns
MIPUBEJICHHOTO MPHUMepa Ha BBIXOJEe ObLIO ycTaHOBJIeHO 3HaueHue (.00 VYcmer-
HOE BBITTOJIHCHHE.

Cwm. Taxke komagael: Pazgern I11.94 Komannma ~**, Pasnen I1.95 Komanna ~AAOQ,
Paznen I1.96 Komanna ~AA1, Pa3nen 11.97 Komanna ~AA2, Pa3zgen 11.98 Ko-
MmaHga ~AA3EVYV, Pazgen I11.65 Komanna ~AA4.
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IHPUJIOKEHHUE 5
CUCTEMA KOMAHJI MOAYJIS 1-7044

Tabmuiel mapaMeTpoB HACTPOUKHU:
Hactpotika ckopoctu nepenauu (CC)

Kon 03 | 04 | 05 | 06 | 07 08 09 0A
Cxkopocts nepegaun | 1200]2400(4800(9600] 19200 | 38400 | 57600 | 115200
Hactpoiika tuna Bxoxaa (TT)
Tun Bxona = 40 ans pexuma JUCKPETHOTO BBOJ1a-BbIBO/IA.
Hactpoiika dhopmara nannusix (FF)
7 6 5 4 3 2 1 0
*1 *2 0 0 0 0

*1: but pexxuma paboTsl cuetunka: ) = 1o 3agHeMy GpoHTY UMITyJbca; 1 = 1o
nepeaHemMy (PpoHTY UMITyJIbCa.

*2: but KoHTpOoJIst cyMMbI: ) = KOHTPOJIb CyMMBI 3aIpenieH

1 = KOHTpOJIbL CYMMBI pa3peIIcH

®dopMar AaHHBIX MPU CUUTHIBAHUU COCTOSHUS MOMAYJIEH IHUCKPETHOTO BBOJA-
BBIBO/IA.

Jannple, nomydaeMble mo koMannam $AA6, $AA4, SAALS: (Ilepsbrii Oaiit
naHHbIxX ))(BTopoit 6aitT nanubix)00.

Jlanuble, monydaemsbie o koManjie (WAA: (IlepBbiii 6aiiT nanubix )(BTopoit 6aiT
JTAHHBIX ).

[lepBblii OAUT TAaHHBIX BTtopoii 6alT JaHHBIX

DO (1-8) 00 FF DI (1-4) 00 OF
CucreMa KOMaH/
Komanna OTBerHOe Onucanue Pa3nen
COO0OIIIEHUE
0
YoAANNTTCCF AA HacTtpouts napameTpsl Pasnen I1.67
F KOH(UTYpAITUU MOTYJISI
. He nepena- | Komanga CHHXpOHU3UPOBAHHOM Pasnen I1.68
eTcs BBIOOPKH
#AABBDD > YcTraHOBUTH TUCKpETHBIE BBIXObI | Paznen 11.69
HAAN | AA(TTasbie) Cuurarh OKa3aHusg cUeTYNKa 10 Pasnen I1.70
kaHany «N» TUCKPETHOTO BBOJA
SAA2 |AATTCCFF CamTaTh NapaMeTpbl Pasmen I1.71
KOH(UTYpAITUU MOJTYJISI
SAA4 1S(Tanmbie) CuuTaTh CHHXPOHU3UPOBAHHbBIC Pasnen T1.72
JTAaHHBIE
$AAS IAAS 3anpocuTh CTaTyc copoca Paznen I1.73
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OkoHuyaHue Ta0II.

$AA6

!(JlaaHBbIC)

CuynTaTh COCTOSIHHE KaHAJIOB
JAUCKPCTHOT'O BBOZA-BbIBO 1A

Paznen I1.74

SAAC

TAA

[IpouzBectu cOpOC TaHHBIX O
CUTHAJIaX, 3a(pUKCUPOBAHHBIX HA
JIMCKPETHBIX BXOJIaX

Paznen I1.75

$AACN

IAA

[TpousBecTn cOpocC MoKa3aHMiA
CUYETUMKA CUTHAJIOB Ha JIUCKPET-
HOM BXOJI€

Paznen I1.76

$AALS

!(lanHbIC)

CyuTaTh TaHHBIE O CUTHAJIAX,
3a()MKCUPOBAHHBIX HA JUCKPET-
HBIX BXOJaxX

Pazpen I1.77

@AA

>(/lanHbIC)

CuurtaTh JaHHBIE C TUCKPETHBIX
BXOJIOB

Paznen I1.78

@AA(/lannbIe)

>

YcTraHoBUTH JUCKPETHBIC BBIXO/IbI

Paznen I1.79

~AA4V

'AA(/lanHbIC)

CuuTaTh 3HAYCHHUSI, YCTAHABIIH-
BaeMbIC Ha JUCKPETHBIX BBIXO/aX
MOJTYJIS TIO BKITFOUCHUH TTUTAHHMSI
U B CITy4dae MPUBEICHUS MOTYJISI

B 0€30MaCHBIN PEXKUM PAOOTHI

Paznen I1.80

~AA5V

TAA

3a7aTh 3HAYCHUS, YCTAaHABJINBA-
€MbIE€ Ha JUCKPETHBIX BBIXOJaX
MOJIYJISl IO BKJIFOUEHUM MUTAHUS
U B ClIy4yae MpUBEJEHHUS €ro B
0€301acHOe COCTOSIHUE

Paznen I1.81

I1.67 % AANNTTCCFF
Hasnauenne komauael: HacTpouTs mapaMeTpsl KOHQUTYPAITMHA MOTYJISI
®opmat koMmanabl: Yo AANNTTCCFF[CHK](cr)
OtBeTHOE cooOmenue: Jlomyctumas komanaa: ! AA[CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

B cnydae mombITKM M3MEHEHHsI HACTPOEK CKOPOCTU Tepedadyd Wir KOH-
TPOJILHOM CYMMBI IIPY HE3aMKHYTOM Ha 3eMJito KoHTakTe INIT* momynb Beaact
OTBETHOE COOOIIIEHHE O HEAOMYCTUMON KOMaH e ?.

[Tpumep:

Komanna: %0102400600 OTtBeTHOE coobmienue: |02.
N3mensiercs agpec moayis ¢ «01» Ha «02». YcnenrHoe BBIIIOJTHEHHE.

CM. Taxkke KOMaH/IbI:
Pasznen I[1.71 Komanma SAA2.

I1.68 #**

Hasnauenue komanpl: KoMaHa BBIOJIHEHNUS] CUHXPOHU3UPOBAHHOW BHIOOPKH.
®opwmat koMmanasl: #**[CHK](cr)
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** KoOMaH/Ia CUHXPOHW3UPOBAHHOW BBHIOOPKU. Bce MOJyiu, MoiiepKUBaroue
JTAHHYIO KOMaHAy, HEMEJJICHHO CUMTHIBAIOT 3HAYEHHWE CUTHAJa Ha JIUCKPETHOM
BXOJIE U COXPAHSIOT €ro BO BHYTPEHHEM PETUCTpPE. DTH JIaHHBIE MOTYT OBITh
CUMTAHbBI U3 KaXXJI0ro MOy komaunaoi $AA4.

OtBeTHOE cooOmieHue: He nepemaercs

[Tpumep:

Komanna: #** OtBeTHOE cooOmienue: He nepenaercs.

Ha Bce Mmoaynu nepenaercss KOMaHaa CHHXPOHU3UPOBAHHON BBIOOPKHU.
Komanna: $014 Otsetrnoe coobuienue: ! 10F0000.

CuuThIBaIOTCSI CUHXPOHU3UPOBAHHBIE JaHHBIE B MojayJse ¢ aapecoMm 01. B ot-
BETHOM COOOIIICHUHU COJICP)KUTCS 3HAUEHUE CTATyCa CUHXPOHU3UPOBAHHBIX JaH-
HbIX S=1 (mepBoe uTeHKEe) U COOCTBEHHO JJaHHBIC.

Komanga: $014 Otsernoe coobmenue: '00F0000.

CUuTBHIBAIOTCS CUHXPOHU3UPOBAHHBIE JaHHBIE B moxayie ¢ aapecom 0l. B ot-
BETHOM COOOIIIEHUM COJICPKUTCS 3HAYEHUE CTaTyca CHHXPOHU3UPOBAHHBIX JaH-
HbIX S=0 (maHHBIE YK€ CUYMTHIBATIUCH) U COOCTBEHHO JaHHBIE.

CM. Tak)xe KOMaH/IbI:

Pasznen I[1.72 Komanma SAA4.

I1.69 #AABBDD

Ha3nauenue koMaHpl: Y CTAHOBUTH JUCKPETHBIE BBIXO/BI.

®dopmat komanael: #AABBDD[CHK](cr)

BBDD komanza u napamMerp JUCKPETHOTO BBIBOAA.

g pexxuMa MHOTOKAaHaJIbHOTO BbIBOJAA mapamerp «BB» ompenenser rpynmy
BBIXOJIHBIX KAaHAIOB U MOXET UMeTh 3HaueHUs «00», «0A» nimm «0By». ITapameTtp
«DD» 3amaet 3HaUeHUE, ONPEACISIONIEE COCTOSIHUE TUCKPETHBIX BBIXOIOB.

[TapameTp 17151 pekrMa MHOTOKAHAJIbHOTO BBIBOAA

KomnuecTBo [TapameTp DD g komanasl #AABBDD
BBIXOJHBIX
KAHATIOB BB=00/0A BB=0B
[-7044/44D 8 00 ~ FF | DO (1-8) | OrcyrctByer | OTCyTCTBYET

st pexxuMa 0JTHOKaHAJIBHOTO BhIBOJA napaMeTp «BB» MokeT nMmeTh 3HaYeHUs
«1C», «AC» nmu «BCy», tne «C» ompenenseT HOMEpP BBIOPAHHOTO BBIXOJIHOTO
kaHana. [lapamerp «DD» nomxkeH uMmeTh 3HaueHue «00» IJig TOro, 4TOOBI MPH-
BECTH BBIOpAHHBIM KaHAJI B COCTOSIHHUE «BBIKIIOUEHO», WU ke 3HadeHue «01»
JIJIsL TOTO, YTOOBI MPUBECTH €r0 B COCTOSTHUE «BKIIFOUCHO.

[TapameTp 11 pekrMa OJJTHOKaHAIBHOT'O BBIBOJIA

Komanna ognokananpHOTO BEIBOJIa #AABBDD
3unauenue «Cy», eciim BB=1C/AC | 3nauenmne «Cy», ecim BB=BC

1-7044/44D 07 DO (1-8) OtcyrctByer | OTCYTCTBYET
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OtBeTtHOE cooOmenue: Jlomycrumas komanaa: >[CHK](cr); Hemonmyctumas xo-
manga: ?AA[CHK](cr)

[IpournopupoBannas komanaa: ! AA[CHK](cr)

! - pa3nenuTeNb B TOM cllydyae, €Clii KOMaHAa MpoOUurHoprupoBaHa. Takas cuTya-
AT UMEET MECTO, €CJI YCTAHOBJEH (hjiar cpabaThIBaHUS CTOPOXKEBOTO TaliMepa
rinaBHoro [1K, a BbIxoasl MOTyIsl YCTaHOBIIEHBI B COCTOSIHUE, COOTBETCTBYIOIICE
«be3omacHoMy» 3HaueHuto (Safe Value).

[Tpumep:

Komannga: #01000F OTBeTHOE coOoOI1IEHME; >

s Mmomyns, agpec kotoporo paseH 01, 3amaercsa 3nauenue OF. YcneniHoe Bbl-
IIOJIHCHUE.

Komannma : #0300FF OTBetHOE € cooOmenue: !

[IpennpuHuMaeTcss MOMbITKA 3aaaTh I MOAyds ¢ aiapecoM «03» BBIXOAHOE
3HaueHne «FF». IlpuHuMaeTcss OoTBETHOE COOOIlEHHEe, YTO JaHHAs KOMaHia
MpOMTrHOpHpoBaHa. B 1aHHOM MoayJie ycTaHOBJIEH (piar cpabaTblBaHUS CTOPO-
»eBoro TariMmepa riaBHoro IIK, a ero BbIXObI MPUBEICHBI B COCTOSIHUE, COOT-
BETCTBYIOIIIEE «0€30MTaCHOMY» 3HAUYCHUIO.

CM. Takke KOMaHIbI:

Paznen I1.79 Komanna @AA(/lannbie)

I1.70 #AAN

Hasnauenne komanapl: CuuTath MoKa3aHus CUETUYMKA MO KaHAy «N» IHUCKpPET-
HOT'O BBOJIA.

®opmat koMmanabl: #AAN[CHK](cr)

N - HOMED OIpalIMBaeMoOro KaHaa.

OTBEeTHOE COOOIIECHHUE:

Honyctumass komanpga: !AA(annsie)|CHK](cr); Hemomyctumas komanpa:
?AA[CHK](cr).

([laHHbI€) TIOKA3aHUSI CUETUYMKA CUTHAJIOB HA JIUCKPETHOM BXOJE (IAECITUYHOE
gucio B auamnazode ot 00000 1o 65535).

[Tpumep:

Komanpa: #032 OtBetHoe coobmenue: 100103

[Ipu cuuTHIBaHUM MOKA3aHUW CYETYUKA MO KaHaIy 2 JTUCKPETHOrO BBOJA MOJY-
15 o aapecy 03 nmomyyeHo 3HaueHue «103».

Komanpga: #025 OtBetHoe cooduienue: 702

[Ipu cunuThIBaHMM MOKA3aHUN CUETUMKA MO KaHAIY 5 AMCKPETHOTO BBOJA MOJIY-
as o aapecy 02 moyiydeHO OTBETHOE COOOIIEHHE O HEAOMYCTUMOW KOMaHe
(ommbOKa B HOMEpE KaHaja).

CM. Taxkke KOMaH/IbI:

Paznen I1.76 Komanna SAACN

I1.71 SAA2
Ha3znauenue koman ibl: CUnTaTh MapaMeTpbl KOH(QUTYpaAIUXd MOTYJIS
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®opmat komarael: SAA2[CHK](cr)

2 - KOMaH/la CYUTHIBAHUS TTAPAMETPOB HACTPOMKH.

OtBetHOe coobmienue: Jlonmycrumas komanaa: !AATTCCFF[CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

[Tpumep:

Komanga: $012 Otsernoe coobmenue: 01400600

[Ipu cuuTHIBaHUU MapaMeTPOB HACTPONKHU Moy ¢ aapecoMm 01 mpuHUMaeTcs
OTBETHOE COOOIIEHHE, YTO MOJYJbh paboTaeT B PEXHUME JUCKPETHOTO BBOJA-
BBIBO/JIa, CKOpOCTh nepeaaun 9600 Out/c, KOHTPOJIb CYMMBI HE TTPOU3BOIUTCS.

CM. Tak)Xe KOMaHIbl:
Pa3nen I11.67 Komagma %AANNTTCCFF

I1.72 $AA4

Ha3znauenue komanipl: CUUTATh CHHXPOHU3UPOBAHHBIC JIAHHBIE.

dopmat komanbel: $AA4[CHK](cr)

4 - KOMaHJa CYHWTHIBAHUS CHHXPOHU3UPOBAHHBIX IaHHBIX, COXPAHEHHBIX BO
BHYTPEHHEM PETUCTPE MOIYJISI KOMaHJ0M #**

OtBeTtHOE coobuienue: Jlonmycrumas komanaa: !S(Jaunsie)] CHK](cr); Hemomy-
ctuMas komanaa: ?AA[CHK](cr).

S — cTaTyc CHHXPOHU3UPOBAHHBIX TAHHBIX:

1 = nepBoe utenue; 0 = TaHHBIE YK€ CUUTHIBAIHUCH.

(lanHBIC) CHHXPOHU3WPOBAHHBIE JAHHBIC O COCTOSIHUM JUCKPETHBIX BXO-
JIOB/BBIXOJIOB.

[Tpumep:

Komanga: $014 OtBetHOE coobmieHue: ?01.

[Tpu mOTIBITKE CUYNTHIBAHUS CHHXPOHU3UPOBAHHBIX JAHHBIX B MOYJIE C apecoM
01 mpuHHUMaeTCs OTBETHOE COOOIIEHUE O TOM, YTO TAaKOBBIE JJAHHBIE OTCYTCTBY-
IOT.

Komanpa: #** OtBetrHOe coobmienue: He nepemaercs.

Ha Bce Momynm mepenaeTcs KOMaHAa Ha BBIMOJHEHHUE CUHXPOHU3MPOBAHHOMN
BBIOOPKH.

Komanga: $014 OtBetHOe coobmienwue: ! 1000F00.

CUuTBHIBAIOTCS CHHXPOHU3UPOBAHHBIE JaHHBIE B moxayie ¢ aapecom 0l. B ot-
BETHOM COOOIIEHUH COJIEPKUTCS 3HaUeHHE S=1 craryca CUHHXPOHU3UPOBAHHBIX
JAHHBIX (TIEpBOE YTEHHE) U COOCTBEHHO CUHXPOHM3UpOBaHHBIE JaHHBIE «OF00».
CM. Tak)Ke KOMaH/IbI:

Paznen I1.68 Komanma #**

I1.73 $AAS

Ha3znauenue komaH ipl: 3anpocuTh cTaTyc copoca.

®opmat komarael: SAAS[CHK](cr)

5 - KOMaH1a CYUTHIBAHUS CcTaTyca copoca.

OtBeTHOE coobuienue: Jlomycrumas komanaa: ! AAS[CHK](cr)
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Henomyctumas komanaa: ?AA[CHK](cr)

S — craryc copoca:

1 = Monyb NpUBEAECH B UCXOTHOE COCTOSIHHUE;

0 = MOIyJTh HE PUBOIUJICS B UCXOHOE COCTOSTHUE.

[Tpumep:

Komanga: $015 OTtBeTHOE coobmienwue: 1011

I[Tpu 3ampoce craryca copoca Mmoayis ¢ agpecom 01 mpuHUMAETCS OTBETHOE CO-
oOIIeHre, 9TO MOAYJb MpHUBEACH B McxoaHoe coctosiHue. Komanma: $015 Ot-
BeTHOE coobmrenue: 1010

[Ipu 3anpoce craryca copoca Moy ¢ aapecoMm 01 mpuHUMAETCS OTBETHOE CO-
oOlIeHre, YTO MOYJIb HE TPUBOIUIICS B UCXOJIHOE COCTOSIHHE.

I1.74 $AA6

Ha3nauenune komanzpl: CuUMTaTh COCTOSHUE KaHAJIOB JHCKPETHOIO BBOJA-
BBIBOJIA.

dopmat komanbel: $AA6[CHK](cr)

6 - KOMaHJa CYUTHIBAHUS COCTOSAHUS KAHAJIOB JUCKPETHOTO BBOJA-BBIBOA.
OtBeTHOE cooOmienue: [Jonmyctumas komanpga: !(lanueie)[CHK](cr); Hemomy-
ctuMast komanaa: ?AA[CHK](cr)

(lannbie) 3HAUYEHUE, cojieprKaiiee HHPOpMAIMIO O COCTOSSHUHM BXOJHBIX U BbI-
XOJHBIX KaHAJIOB.

[Tpumep:

Komanmga: $016 OtBetHOE coobmienue: !010F00

[Ipennonoxum, uyto no aapecy «01» Haxonurcs moxyins [-7044 u npu cunTthiBa-
HAW B HEM COCTOSIHHMSI KAHAJIOB AUCKPETHOTO BBOJIA-BBIBOJA MPUHUMAETCS 3Ha-
yeHue «010F». 91o o3Havaer, 4yto quckpeTHbIN Beixoa DO1 u quckpeTHbie BXO-
JIbl HAXOJIATCSI B COCTOSIHUU <JIOT. 1 »

CM. TakX€ KOMaH/Ibl:

Paznen I1.78 Komanna @AA

I1.75 SAAC

Hasnauenne komannbl: [IponsBectu cOpoc AaHHBIX O CUTHaNaX, 3aQ)MKCHUPOBAH-
HbIX Ha JIUCKPETHBIX BXOAAX.

dopmat komanae: $AAC[CHK](cr)

C - komaH1a cOpoca CUTHAJIOB, 3a)UKCUPOBAHHBIX HA JUCKPETHBIX BXOJIAX.
OtBeTHOE cooOmienue: Jlonyctumas komanna: !AA[CHK](cr); Hemonmyctumas
komana: ?AA[CHK](cr).

[Tpumep:

Komanna: $01L0 OrsernOEe coodmenue: 01 FFFFO0

[Ipu cuuTHIBaHMM JAHHBIX O CUTHAJaX HU3KOIO JJOTUYECKOIO YPOBHS, 3apUKCH-
POBAaHHBIX HAa TMCKPETHBIX BXOAaxX MOAyJs 1o ajapecy «01», monydeHo 3HaueHue
«FFFF».

Komanga: $01C OtBeTHOE coobmienwme: 101
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BrimonHsercss cOpoc AaHHBIX O CHUTHAJIAaX, 3a)UKCHPOBAHHBIX Ha JUCKPETHBIX
BXOJIaX MOAYJIA 1o aapecy «01».

VcnemnHoe BRITTOJTHEHHE.

Komanma: $01L0 OtBetnoe coobmenne: 01000000

[Ipu cUMTHIBaHUM JIAHHBIX O CUTHAJIAX HU3KOTO JIOTUYECKOrO0 YPOBHS, 3a()UKCH-
POBaHHBIX HAa IUCKPETHBIX BXOJax MOJYJs 1Mo aapecy «01», mosydyeHo 3HaYeHue
«0000».

CwM. Taxxe komauael: Pa3nen I1.77 Komanma SAALS

I1.76 SAACN

Hasznauenune xomanjwl: I[IpousBectr cOpoc MOKa3aHWM CUYETYMKA CUTHAJIOB Ha
JTMCKPETHOM BXO]JIE.

dopmat komanp: SAACN[CHK](cr)

C - komaH1a cOpoca MOKa3aHWM CUETUMKA CUTHAJIOB HA IUCKPETHOM BXO/IC.

N - HoMep «N» KaHaja AUCKPETHOTO BBOJIA, IO KOTOPOMY TpeOyeTcsl mpou3Be-
CTH COPOC CUETUHKA.

OtBetHOE cooOmienue: Jlonmycrumas komanna: !AA[CHK](cr); Hemomyctumas
komanzga: ?AA[CHK](cr).

[Tpumep:

Komanma: #010 OtBetrHOe coodOmienue: 10100123

[Ipu cuuThIBaHMM MOKA3aHUW CYETYUKA MO KaHaly «0» JUCKPETHOTO BBOJA MO-
nyiist ¢ aapecoM «01» nmosrydeno 3HaueHue «123».

Komanna: $01C0O OrBeTHOE coobOuienue: 101

[IpousBoauTcss cOpOC MOKa3aHUM cUeTYMKA MO KaHaly «0» JUCKPETHOTO BBOJA
Moyt ¢ anpecom «01». YcnenHoe BBITIOTHEHUE.

Komanma: #010 OtBetHoe coodmienue: 0100000

[Ipu cuuThIBaHUM MOKA3aHUW CYETYMKA MO KaHaly «0» JUCKPETHOTO BBOJA MO-
nyns ¢ anpecom «01» nomydyeno 3Hauenue «000».

CMm. Taxkke KOMaH/IbI:

Paznen I1.70 Komanga #AAN

I1.77 SAALS

Haznauenue xomanjapl: CuuTarth JaHHBIE O CUTHalaX, 3a()UKCUPOBAHHBIX Ha
JUCKPETHBIX BXOJaX.

dopmat komanae: SAALS[CHK](cr)

L - koMaHJia CYUTHIBAHUS JAHHBIX O CUTHaJaX, 3a()UKCUPOBAHHBIX HA JIUCKPET-
HBIX BXOJaX.

S - mapameTp BbIOOpa KpuTEpHUs PUKCAITUU:

1 = ¢puxcupoBaTh CUTHAIBI BLICOKOTO JIOTUYECKOTO YPOBHS;

0 = ¢pukcupoBaTh CUTHAJIBI HU3KOTO JTIOTUYECKOTO YPOBHSI.

OtBeTHOE coobOmienue: [Jonmyctumas komanpaa: !(danueie)[CHK](cr); Hemomy-
ctuMast komanaa: ?AA[CHK](cr)
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(/laHHBIC) CUMTAHHBIN CTATYC JUCKPETHBIX BXOJIOB:

1 = Ha JaHHOM KaHaJie BBOJa CUTHaJ 3a()MKCUPOBaH;

0 = Ha JaHHOM KaHaJie BBOJia CUTHAJ HE 3a()UKCUPOBAH.

[Tpumep:

Komannma: $01L1 OrBerroe coobmenune: 1012300

[Ipy cunTHIBaHUN MTaHHBIX O CHTHAJIAX BBICOKOTO JIOTHYECKOTO YPOBHS, 3adHK-
CHPOBAHHBIX Ha JUCKPETHBIX BXOAaX MOJYJs Mo ajapecy «01», moaydeHo 3Haue-
Hue «0123».

Komanna: $01C OtBetHOE coobienue: 101

BrimonHsercss cOpoc AaHHBIX O CHUTHAIAX, 3a)UKCHPOBAHHBIX Ha JUCKPETHBIX
BXO/JIaX MOYJIA 1o ajapecy «01».

YcnenHoe BBIITOJIHEHHUE.

Komanna: $01L1 OrBernoe coobmenune: 1000000

[Ipy cunTHIBaHUN MaHHBIX O CHTHAJIAX BBICOKOTO JIOTHYECKOTO YPOBHS, 3adHK-
CHPOBAHHBIX Ha JUCKPETHBIX BXOAaX MOJYJs Mo ajapecy «01», moaydeHo 3Hade-
Hue «0».

CM. Tak)xe KOMaH/IbI:

Pasznen I1.75 Komanma SAAC

I1.78 @AA

Ha3znauenue koman ibl: CUUTATh JAHHBIE C IUCKPETHBIX BXOJIOB.

®opwmat komanasl: (WAA[CHK](cr)

OtBeTHOE coobmienue: Jlonyctumast komanaa: >(/annsie)| CHK](cr); Hemomy-
ctuMast komanaa: ?AA[CHK](cr).

(/laHBIC) CUMTaHHBIE JAHHBIE O COCTOSIHUU JUCKPETHBIX BXOJIOB M BBIXO/IOB.
[Tpumep:

Komanga: @01 OrBetHoe coobmenue: >0F00

[Ipy cuuThHIBAHWU NAHHBIX C JUCKPETHBIX BXOJOB MOAYJs 1o aapecy «01» mo-
aydyeHo 3HaueHue «0F00y.

CM. Taxkke KOMaH/IbI:
Pasznen I[1.74 Komanma SAA6.

I1.79 @AA(Janubie)

Hasnauenuie komMaH/bl: Y CTAHOBUTH AUCKPETHBIE BHIXOBI.

®opmat koMauabl: (@WAA(lannsie)[CHK](cr)

(lanHple) 3HAYEHHE, OMPEJEIAIONICE COCTOSHUE IUCKPETHBIX BBIXOAO0B. Jliis
moxyneit [-7044 mapametp ([lannsie) conepxut asa cumoda: ot 00 no FF.
OtBeTtHOE cooOmenue: Jlonmycrumas komanaa: >[CHK](cr); Hengonyctumast xo-
manga: ?AA[CHK](cr)

[IpournopupoBannas komana: ! AA[CHK](cr)

! - paznenuTenb B TOM Cilydae, €Clii KOMaH/aa MPOUTrHopupoBaHa. Takas cuTya-
1[MS UMEET MECTO, €CJIM YCTAaHOBJIEH (hJiar cpabaThIBaHUsI CTOPOKEBOr0 Taiimepa
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rnaBHoro [1K, a BbIX0JIbI MOAYJISl YCTAHOBJIEHBI B COCTOSIHUE, COOTBETCTBYIOIIIEE
«0€30IMacHOMY» 3HAYCHHUIO.

[Tpumep:

Komanna: @0200 OtBeTHOE cooO1IeHHE: >

JICKpeTHBIE BBIXOABI MOIYJIA O aapecy «02» ycTaHaBIMBAIOTCS B COCTOSIHUE,
cooTBeTcTBYyIOIIee 3HaueHnt0 «00». YcnenrHoe BhIMOIHEHNUE.

CM. Taxkke KOMaH/IbI:
Paznen I1.69 Komanga #AABBDD

I1.80 ~AA4V

Haznauenune komannapl: CUuTaTh 3HAUYEHHUS, OIPEICISIONIME COCTOSHHE JIHC-
KPETHBIX BBIXOJOB MOYJISI IO BKJIFOYEHUU MUTAHUS WIM B CIydae MPUBEICHUS
MOJYJISI B O€30ITaCHBIN PEXKUM PaOOTHI.

®opmat komanasl: ~AA4V[CHK](cr)

4 - KOMaHJa CUMUTHIBAHUS 3HAYCHUM, OMPENCIISIONINX COCTOSHHE IUCKPETHBIX
BBIXOJIOB MOJIyJISl IO BKJIFOUEHUU MUTAHUS WK B CIydae MPUBEICHUSI MOy B
0e30MacHbI PEeKUM pabOTHI.

[Ipu V=P cuurtaTh 3HaUCHHE MO BKIOUCHUH NMUTAHUA, V= S cuuTaTh «Oe30mac-
HBIC» 3HAYCHMS.

OtBeTHOE coobmenue: JJomyctumas komanaa: !AA(danubie)[CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

(/lanHbI€) 3HAUCHKE, OMPEACIISIONIEE COCTOSHUE AUCKPETHBIX BBIXOJOB MOJTYJIS
10 BKJIIOUCHHWH MUTAHUS WM B ClIydae MPUBEICHHUS MOl B 0€30MacCHBIN pe-
KM pabOTHI.

[Tapametp ([lannsie) umeetr popmatr VVOO0, roe «VVy - 3HaueHHe, onpeacisio-
€€ COCTOSTHUE JUCKPETHBIX BBIXOJOB MOIYJISI MO BKIIFOYEHUU MUTAHUS (WK B
cily4yae MpUBEEHUSI MOAYJIA B 0€30MaCHBIN PEeKUM pabOTHhI).

[Tpumep:

Komanga: @010000 OtBeTHOE coobIIeHUE: >

JluckpeTHbIe BBIXOJIBI MOAYJIS ¢ afpecoM «01» ycTaHaBIMBAIOTCS B COCTOSIHUE,
cooTBeTcTBYIONIEE 3HaUeHUI0 «0000». Y cnenHoe BhIMOJIHEHHUE.

Komanna: ~015S OtBetHOE coobOuienue: |01

3agaercs «0e30MacHOe» 3HauYeHHE sl MoayJis ¢ ajipecoM «01». YcenemHoe Bbi-
IIOJIHEHUE.

Komanna: @01FFFF OtBeTHOE cooOmienue: >

JluckpeTHbIe BBIXOJIBI MOAYJIS ¢ ajpecoM «01» ycTaHaBIMBAIOTCS B COCTOSIHUE,
cooTBeTcTBYMOIIEE 3HaUeHUIO «FFFF». Ycneninoe BbInoiHEHKE.

Komanpa: ~015P OTtBeTrHOE coobmienue: 101

3ajaercs 3HAUYCHUE IO BKJIIOUYCHUM NUTAHUA i1 MOAyNs ¢ aapecom «01».
VcnentHoe BITTOJIHEHHE.

Komanpa: ~014S OtBetrHOE coobmenue: 010000
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[Ipy cunThIBAaHUM 3HAYEHUS, OTIPEACIISIIONIECTO COCTOSHUE TUCKPETHBIX BBIXO0B
Moxayiist ¢ anpecoM 01 B cityyae mpuBeeHUsT MOYJIsI B O€30IMAaCHBIM PEKUM pa-
00TbI, ToTyueHo 3HadeHue «0000.

Komanma: ~014P OtBetHOE coobmenue: |01 FFFF

[Ipu cuuTHIBAHUM 3HAYECHUS, ONPEICIISIONIETO COCTOSHUE JUCKPETHBIX BBIXOJI0B
MoayJist ¢ agpecoM 01 mo BKIHOUEHUHU MUTAaHUS, TOy4eHO 3HaueHue «FFFFy.
Cwm. taxxe koMmaaael: Pazgen I1.81 Komanga ~AASV.

I1.81~AAS5V

Ha3znauenue xoMmaHabl: 3a1aTh 3HAYCHUSI, OTPEACIISIIONINE COCTOSIHUE TUCKPET-
HBIX BBIXOJIOB MOJYJIS 1O BKJIIOUEHUHW MHUTAHUS WIK B CIydae IMPUBEICHUS MO-
JyJisl B O€30MACHBIN pEXXUM PabOTHI.

®opwmat komanasl: ~AASV[CHK](cr)

5 - KOMaH/1a YCTaHOBKHU 3HAUYCHU, OMIPEACSISIONIUX COCTOSHUE TUCKPETHBIX BbI-
XOJ0B MOJYJIS MO BKJIIOUCHUH MHUTAHMUS WM B Clydae NMPUBEICHUS MOIYJS B
0€30MacHbIi peXuM padoThl: V=P mpuHATH TeKylllee COCTOSHHUE ITUCKPETHBIX
BBIXOJIOB MOJIYJISI B KQUECTBE 3HAUCHMS, YCTAaHABIMBAEMOI'O MO BKJIIOUYCHUH ITTH-
TaHus; V =S NPUHATH TEKYIIE€ COCTOSHHUE TUCKPETHBIX BBIXOJIOB MOJYJISI B Ka-
YECTBE 3HAUYCHUS, YCTAHABIMBAEMOTr0 B CiIyyae MPUBEACHUS MO B Oe30mac-
HBIN PEXUM PaOOTHI.

OtBeTHOE cooOmienue: Jlonyctumas komanna: !AA[CHK](cr); Hemonmyctumas
komanja: ?AA[CHK](cr).

[Tpumep:

Komanga: @01AA OtBeTHOE cooOlieHue: >

JluckpeTHbIE BBIXOJBI MOAYJIS ¢ aapecoM «01» ycTaHaBIMBAIOTCS B COCTOSTHUE,
COOTBETCTBYIOIIEE 3HAUCHUIO «AA». YCIenHoe BhIIOJHEHHE.

Komanma: ~015P OtBerHOE coobOmienue:; |01

3amaeTcs 3HAUYEHHWE MO BKIIOYEHHM NUTAHUS T MOAyJa ¢ aiapecoM «01».
VYcnemHoe BeinonHenne. Komannaa: @0155 OrBetHOE cooliieHue: >
JluckpeTHbIe BBIXOABI MOAYJIS ¢ aapecoM «01» ycTaHaBIMBaIOTCS B COCTOSIHHE,
COOTBETCTBYIOIIEE 3HAUCHUIO «AA». YCIenHoe BhIIOJHEHHE.

Komanna: ~015S OtBeTHOE coobOmienue: |01

3agaetcs «0e30macHOe» 3HaueHHE Il Moy ¢ agpecoM «01». YcmemnHoe BbI-
IIOJIHEHHE.

Komanma: ~014P OtBetHOE coobOmenue: |01 AA00

[Ipu cunTHIBAaHUM 3HAYECHUS, OMPEICIISIONIETO COCTOSHUE JUCKPETHBIX BBIXOJI0B
MoayJist ¢ agpecoM 01 Mo BKIIFOUEHUH MUTAHUS, MTOJy4eHO 3HaueHne «AA». Ko-
MmaHzga: ~014S OtBetHOe coobmenue: 1015500

[Ipy cunThIBAaHUM 3HAYEHUS, OTIPEACIISIIONIECTO COCTOSHUE TUCKPETHBIX BBIXO0B
Moxayiist ¢ anpecoM 01 B cityyae mpuBeaeHUs MOYJIsI B O€30MaCHBIM PEKUM pa-
OOTBI, TTOTYUYEHO 3HAUEHUE «55».

Cwm. Taxke komauasl: Pasnen I1.80 Komanna ~AA4V
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HPUJIOKEHMUE 6
CUCTEMA KOMAHJ MOAYJIA 1-7033/7013
Tabnuipl napaMeTpoB HACTPOUKHU:

Hactpoiika ckopoctu nepenaun (CC)
Kon 03 | 04 | 05| 06 | 07 08 09
Ckopoctb nepegaun | 1200]2400(4800]9600| 19200 | 38400 | 57600

Hactpoiika tuna anaiorosoro Bxoja (TT)

0A
115200

Kon Twun TepmMomeTpa JlnamazoH n3mMepsieMbIX
THUIIA BXOJa COIIPOTUBIICHUS TEMIIEPATYP

20 Pt100, 0=0.00385 —100...+100°C

21 Pt100, a=0.00385 0...+100°C

22 Pt100, 0=0.00385 0...+200°C

23 Pt100, 0=0.00385 0...+600°C

24 Pt100, 0=0.003916 —100...+100°C

25 Pt100, 0=0.003916 0...+100°C

26 Pt100, 0=0.003916 0...+200°C

27 Pt100, 0=0.003916 0...+600°C

28 Ni 120 —80...+100°C

29 Ni 120 0...+100°C

2A Pt1000, a=0.00385 —200...+600°C

Hacrtpoiika hopmara nansbsix (FF)
7 6 5 4 3 2 1 0
*] *2 0 0 0 0 *3

*1: but BpIOOpa pexkekTopHOro guiastpa: 0 = momaBieHue 4dactotrhl 601m;1=
nmoaasjeHue 4acTtoThl 500,

*2: but koHTpoast cyMMbl: ) = KOHTPOJIb CyMMBI 3ampenieH; | = KOHTPOJb CyM-
MBI pa3pellieH.

*3: butel popmara ganubix: 00 = B TexHMUECKUX eauHuIax; 01 = B mpoieHTax
ot moaHoro auamnazoHa (IIJ[); 10 = B J0MOJHUTENBHOM (JIOMOJHEHUE 10 2)
mecTHaauaTepuIHoM koze; 11 = B omax

3ameuaHue

YcranoBka ¢gopMara JaHHBIX B OMaXxX IMO3BOJISIET M3MEPSTh IMOKa3aHUS U
JIPYyTUX TUIOB TEPMOMETPOB COINPOTUBJICHHUS, HE MOIACPKUBAEMBIX JTaHHBIMHU
MoayisiMu, Harpumep menasix TCM-10, TCM-50, TCM-100. B xoMnbroTep
WM KOHTPOJUIEP, K KOTOPOMY TMOJIKIFOYEH MOAYJIb, B 3TOM Cilydae OyayT Tepe-
JlaBaThCsl TOKa3aHUsA TEPMOMETpPA COMNPOTHUBIICHUA B omax. llokazaHusa 3arem
JIETKO MOTYT OBITh IEPECUNTAHBI B 3HAUEHUS TEMIIEPATYPhI, BEIPAXKEHHBIE B Tpa-

Tycax.
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Ta6J'II/IL[a THUIIOB aHAJIOTOBOI'O BXOJA4 U q)OpMaTOB JaHHBIX

Kona tuna Bxomnoit

BXOA HATIA30H dopmar JaHHBIX +I1J1 -I1]

Texunueckne e TMHUIBI +100.00{-100.00

20 Pt100, 0=0.00385 % ot mosnHoro guamazona |[+100.00(-100.00
—100...+100°C |Homn. mectHamarepuunbiii koa| 7FFF | 8000

OMBI +138.50{+060.60

Texanueckne e TMHULBI +100.00|+000.00

1 Pt100, 0=0.00385 % ot nonHoro auana3ona |+100.00(+000.00
0...+100°C Hon. mecrnaguarepuunbiii koa| 7FFF | 0000

OMBI +138.50{+100.00

Texunueckne e TMHUIBI +200.00{+000.00

2 Pt100, 0=0.00385 % ot nonHoro auana3ona |+100.00(+000.00
0...+200°C Hon. mecrnaguarepuunbiii koa| 7FFF | 0000

OMBI +175.84|+100.00

Texunueckne e TMHUIBI +600.00{+000.00

23 Pt100, 0=0.00385 % ot moynHoro guamazona |(+100.00(+000.00
0...+600°C Jon. mecrHaauarepuynbiii koa| 7FFF | 0000

OMBI +313.59|+100.00

Texunueckne e TMHUIBI +100.00{-100.00

24 Pt100, 0=0.003916| % ot nonnoro auanazoHa |+100.00{-100.00
—100...+100°C |Hon. mectHamaarepuunbiii koa| 7FFF | 8000

OMBI +139.16|+060.60

Texanueckne e TMHULBI +100.00|+000.00

75 Pt100, 0=0.003916| % ot nonHoro auamazona |+100.00{+000.00
0...+100°C Jon. mecrnaguarepuunbiii koga| 7FFF | 0000

OMBI +139.16|+100.00

Texunueckne e TMHUIBI +200.00{+000.00

26 Pt100, 0=0.003916| % ot nonnHoro auamazoHa |+100.00{+000.00
0...+200°C Jon. mectHaauarepuunsii koa| 7FFF | 0000

OMBI +177.13|+100.00

Texanueckne e TMHULBI +600.00|+000.00

27 Pt100, 0=0.003916| % ot nonHoro auanazoHa |+100.00{+000.00
0...+600°C Hon. mecrnaauarepuunbiii koa| 7FFF | 0000

OMBI +317.28|+100.00

Texanueckne e TMHULBI +100.00]-080.00

73 N1 120, % ot mosrgoro nuanasona |(+100.00({-080.00
-80...+7100°C  |[lom. mectHaamaTepudnsiii koga| 7FFF | 999A

OMBI +200.64|+066.60
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OkoHuyaHue Ta0II.

TexHnueckue € TMHULBI +100.00+000.00

29 Ni 120, % ot monHoro nauamna3zona  [+100.00+000.00
0...+100°C Homn. mecrnaguarepuunbiii kog| 7FFF | 0000

OMBI +200.64H+120.60

TexHunueckne e TUHUIEI +600.00{-200.00

A Pt1000, 0=0.00385 % ot monHoro auanazona  (+100.00(-033.33

-200...+600°C | lom. mectHaamarepuunbiii kog| 7FFF |AAAA

OMBI +3137.1+185.20

I1J] — nonHBIN gUana3oH

3HadyeHus IIPpHU BBIXO/JIC 3a I'PAHUIBLI AWAIIa30Ha U3MCPCHUS

BrIxo 3a BepxHIOHO BrIxoa 3a HUXKHIOIO
dopmar JTaHHBIX
TpaHuIly IpaHuUIly
TexHuueckne e TUHUIEI +9999 -0000
% OT IIOJTHOTO JIMara3oHa +9999 -0000
Jlorm. mecTHaauaTepUIHbIN TFFF 2000
KO
Komanbl MoyJis
Komanna OTBerHoe Omnucanue Paznen
coo0I11IeHNE
0, AANNTTCCFF IAA Hacrtpowuts napamerpsl Paznen
KOH(UTYpAITUU MOTYJISI I1.82
KomManga cuaxponusupoBanHout | Paznen
kk
# He nepenaercs BLIGOPKI .83
CuuraTh 3HaYeHHE CUTHAJIA Paznen
>
#AA (Hammpre) Ha aHaJIOTOBOM BXOJIC 11.84
CuuraTh 3HayeHnue curHaja no | Pazmen
>
#AAN (Manmzre) kaHaiy «N» a"anorosoro BBoga | I1.85
SAAO AA BrinoaHuTh KamuOpoBKy Paznen
Mara3oHa I1.86
SAAL 1AA BrinosHuTh KAIMOPOBKY HYJIS Ple_1[3z8[e7n
SAA2 | AANNTTCCEF CuuTaTh napaMeTpbl Paznen
KOH(UTYpAITUU MOJTYJISI I1.88
SAA4 >AAS(JTanmbie) CuuTaTh CUHXpOHU3UpPOBaHHbIE | Paznen
JTaHHBIE I1.89
AAEV AA Pazpemmuts/3anpeTuth Paznen
BBINOJIHEHHE KaJTHOPOBKH I1.90
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I1.82 % AANNTTCCFF

Ha3znauenue komanipl: HacTpouts napaMeTpbl KOHPUTYpALIMU MOTYJISI

®dopmat koMmaaabl: Yo AANNTTCCFF[CHK](cr)

JInst u3MEeHeHUs 3HaYEHU CKOPOCTU Nepeayu Wid KOHTPOJIbHOM CyMMBbI HEOO-

XOJIUMO 3aMKHYTbh KOHTaKT INIT* Ha 3emitto.

OTBeTHOE COOOIIICHHE: JlomycTuMasi KoMaH/1a: 'AA[CHK](cr)
Henonyctumas komanna: ?AA[CHK](cr)

B ciydae mombITKM MU3MEHEHMSI HACTPOEK CKOPOCTH IEpe/ladyd WM KOH-
TPOJILHOM CYMMBI NP HE3aMKHYTOM Ha 3eMJit0 KoHTakTe INIT* Moaynp Bbiact
OTBETHOE COOOIIEHUE O HEAOMYCTUMON KOMaH/ e ?.

[Tpumep:

Komanga: %0102050600 OTtBeTHOE coobiieHue: 102

N3mensiercs agpec moayis ¢ «01» Ha «02». YcnenHoe BBIITOJTHEHHE.

Komanna: %60202050602 OtsetHOE cooOitenue: 102

N3mensiercst napametp dopmara gaHHbix ¢ «00» Ha «02». YcnemHoe BbINOTHE-
HUE.

Cwm. takxe koMmannsl: Pazmaen [1.88 Komanna $AA2

I1.83 #**

Hasznauenue komanipl: Komanaa CHHXpOHU3UPOBAHHON BBIOOPKH

®dopmat koMmauabl: #**[CHK](cr)

# CHUMBOJI pa3/ICIUTEIS.

** KOMaH/Ia CUHXPOHW3UPOBAHHOW BBHIOOPKU. Bce MOyiu, MojiepKUBaroue
JAHHYI0 KOMaH/y, HEMEJIJICHHO CUMTHIBAIOT 3HAYCHUE CUTHAJIA HA aHAJIOTOBOM
BXOJIE U COXPAHSIIOT €ro BO BHYTPEHHEM PETUCTpPE. DTU JIaHHBIE MOTYT OBITh
CUHMTAHBI U3 KaXJI0T0 MOy KoMaHor $AA4.

OtBeTHOE coobmenue: OTBETHOE COOOIICHUE HE epeaeTCs

[Tpumep:

Komanpa: #** OtBeTHOE coobmienue: He nepenaercs

[lepenaercst KOMaH a CUHXPOHU3UPOBAHHOMN BHIOOPKHU.

Komanna: $014 OreetrHoe cooOenue: >011+025.123

[TepBoe utenue. [loyyeH craTyc CHHXpOHU3UPOBAHHBIX JAHHBIX = 1.

Komanma: $014 OtBerHoe coobmienne: >010+025.123

[ToBTOpHOE uTeHue. [lomydeH cTaTyc CHHXpOHU3UPOBAHHBIX JaHHBIX = ().

Cwm. Taxoxe komauasl: Pasgen I1.89 Komanma $AA4

[Ipumeuanue: JlaHHass KOMaH/Ia ABJISAETCHA JOIMYCTUMON TOJbKO JJIs1 MOXYJISI
I-7013

I1.84 #AA

Hasnauenne komanpl: CuyuTaTh 3HAUEHUE CUTHAJIA HA aHAJIOTOBOM BXO/IE.
®dopmat komauabl: #AA[CHK](cr)

OtBeTHOE cooOuenue: Jlonmycrumas komanaa: >(lanusie)[ CHK](cr)
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(/lanHbIC) 3HAaUEHHE CUTHAJA Ha aHaJOroBoM Bxoje. dopMar gaHHBIX ompee-
nsiercst napametrpoM TT komaHbl KOHpUTrypaluu. B ciyuae nepenadyn KOMaH bl
#AA nist mogyneit 1-7033 3Tu 1aHHbIE TIPEJCTABIISIIOT COOOM KOMOMHAIIUIO 3HA-
YEeHUM JJI KaXKI0TO M3 KaHAJ0B aHAJOrOBOI'0 BBOJIA COOTBETCTBEHHO.

[Tpumep:

Komanma: #01 OTBeTHOE cooOienue: >+026.35

CuuThIBaEeTCS 3HAYEHUE CUTHAJIA HA aHAJOTOBOM BXOJE MoAyJia ¢ aapecom O1.
VcnemHoe BRITTOJTHEHHE.

Komanma: #02 OTBetHOE cooOuienue: >4C53

CuuThIBaE€TCS 3HAYEHNWE CUTHAJIA HA AaHAJOTOBOM BXOJE MOAYJIA ¢ aapecom 02.
YcnenrHo nmojsy4eHsl TpebdyeMble TaHHBIEC B IIIECTHAIIATEPUIHOM dopmare.
Komanpa: #03 OrBeTHOE coobmienue: >-0000

CuuThIBaECTCS 3HAYEHUE CUTHAJIA HA AHAJOTOBOM BXOJE MOAyJiA ¢ aapecom 03.
BxonHoe 3HaueHHWE HAXOJUTCS 3a MpeesiaMu HUXKHEW TPaHUllbl JUana3oHa u3-
MEpEHUM.

Komanna: #04

OtBerHOE coodOmienue: >+025.12+054.12+150.12

[To anpecy 04 naxonutcst Mmonynb [-7033. B pesynbTare cuutbiBanusi ntHGopMa-
UM C ATOTO MOYJIS TOJTYY€HBI JAaHHBIE O 3HAYCHUSIX CUTHAJIOB MO BCEM 3 KaHa-
JlaM aHaJ0rOBOT'0 BBOJIA.

Cwm. taxke xomanabl: Pasnen I1.82 Komanga %AANNTTCCFEFF, Pazgen 11.88
Komanna $AA2

I1.85 #AAN

Ha3znauenue komanipl: CunTaTh 3HAYCHHE CUTHANIA MO KaHamy «N» aHaIoroBo-
ro BBOJA

®opmat koMmanabl: #AAN[CHK](cr)

N - HOMep KaHaja, 10 KOTOPOMY CUMTHIBAETCS 3HAUEHME aHAIIOTOBOI'O CHTHAJIA
(ot 0 10 7).

OtBeTHOE cooOuenue: Jlonmycrumas komana: (Janusie) CHK](cr)
Henomyctumas komanaa: ?AA[CHK](cr)

([laHHbI€) 3HaUE€HME CUTHAJa Ha aHAJIOrOoBOM Bxoje. DopMar IaHHBIX Ompele-
nsiercst nosieM TT koMaHabl KOH(UTYpAIUU.

[Tpumep:

Komanpna: #032 OteetHOE cooOenue: >+025.13

CuuThIBa€TCS 3HAYECHHE aHAJOTOBOTO CUTHAJIA MO KaHaly 2 MOJIYJISI C apecoM
03. JlaHHBIE TTOTYYEHBI YCIEIIHO.

Komanga: #024 OteetHOE cooOuienue: 702

[Ipy cuMTHIBaHNM 3HAYEHHWS aHAJIIOTOBOTO CUTHAJA MO KaHaly 4 Moayss C ajape-
coM 02 MpUHATO OTBETHOE COOOIIEHUE O HEJOMYCTHMMOW KomaHzae (OIHnOkKa B
HOMEpE KaHaia).
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CwMm. Taxxke xoMmaHabel: Paznen I1.82 Komanga %AANNTTCCFF, Pa3ngen I1.88
Komanma SAA2

[Ipumeuanue: JanHass koMaHaa ABJSAETCHS AONYCTUMOM TOJBKO JJA MOAY-
Jein 1-7033.

I1.86 SAA0
Ha3znauenue komaH ibl: BRIMOIHUTE KAJIMOPOBKY JAMania3oHa
dopmat komanbel: $AAO[CHK](cr)
0 - KoMaHJa BBHITIOTHEHHUS KaJTUOPOBKH JHaIia30Ha.

OtBeTHOE cooOmenue:lonyctumas komanaa: !'AA[CHK](cr)

Henonycrtumas komanga:? AA[CHK](cr)

[Tpumep:
Komanma: $010 OtBetHoe coobienue: 01
BrinonHsercs: kanuOpoBKa Juana3oHa aHAJIOTOBOTO BBOJA MOJIYJISI C aJpecom
01. YcnenrHoe BBIIOJTHEHUE.
Komanma: $020 OtBerHOEe coobiienune: 702
[Ipu mOMNBITKE BHIMOJHEHUS KaTUOPOBKHU JMAIla30Ha aHAJIOrOBOI'0 BBOJIA MOTYJIS
c aapecom 02 MPUHATO OTBETHOE COOOIICHHE O HEJOMyCTUMOW KOMaH[E, Tak
KaK mepej TeM, KaK MoJaTh KOMaHy KaaTuOpOBKH, HEOOXOIUMO Pa3pelIuTh Bbl-
MOJTHEHUE TaKOU OIepaliuu.
Cwm. taxke xomannnl: Pasmen I1.87 Komanmma $AAIL, Pasnen I1.90 Komannma
~AAEV.

I1.87 SAA1
Ha3znauenue komaH ibl: BBIMOIHUTE KATMOPOBKY HYJISI
dopmat komanbel: SAA1[CHK](cr)
| - koMaH/1a Ha BBITTOJIHEHUE KaTMOPOBKHU HYJIS.
OtBeTHOE cooOuenue:lonyctumas komanna: !'AA[CHK](cr)

Henomyctumas komanaa:? AA[CHK](cr)
B cnydae cMHTakKCMYECKOW MM KOMMYHHKAITMOHHOW OIIMOKU MOXKET OBITh HE
MIPUHATO HUKAKOT'O0 OTBETHOTO COOOIIEHHUS.
[Tpumep:
Komanna: $011 OreetHOE cooOenue: 101
BrinonHsercss kanuOpoBKa HyJsi aHAJIOTOBOTO BBOJA MOyt ¢ aapecom Ol.
VYcnenHoe BHIMOJHEHHE.
Komanpa: $021 OtBetHOE cooOmenue: 702
[Ipu nonbITKE BHIMOJHEHUSI KATUOPOBKYU HYJISI aHAJIOTOBOT'O BBOJIa MOAYJIS C al-
pecoM 02 TPUHATO OTBETHOE COOOIIEHHE O HEIOMYCTUMOM KOMaHJe, TaK Kak
nepes TeM, Kak MoJIaTh KOMaHly KaJMOPOBKH, HEOOXOIMMO Pa3pelIuTh BBIMOJI-
HEHME TaKOW OTepalium.
Cwm. taxke xomannnl: Pasmen I1.86 Komanmma $AAO, Pasmen I1.90 Komannma
~AAEV.
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I1.88 $AA2

Ha3znauenue komanipl: CUUTaTh MapaMmeTpbl KOH(QUTYpaLUd MOJTYJIS.

®opmat komarael: SAA2[CHK](cr)

2 - KOMaH/1a CYUTHIBAHUS [MAPAMETPOB KOHPUTYpALTIH.

OtBetHOE coobuienue: Jlonmycrumas komanaa: !AATTCCFF[CHK](cr); Heno-
nyctumas komadaa: ?AA[CHK](cr).

[Tpumep:

Komanna: $012 OteetHoe cooOienue: 101200600

CuuThIBaIOTCS MapaMeTpbl KOHpUTyparuu moayis ¢ aapecom 01. YcmemnrHoe
BBITTOJIHECHUE.

Komanna: $022 OreetrHoe cooOienue: 102230602

CuuThIBalOTCS MapameTpbl KOHPUrypamuu moayis ¢ aapecom 02. YcnenrHoe
BBITTOJIHEHUE.

Cwm. taxke komauasl: Paznen I1.82 Komanma %AANNTTCCEFF.

I1.89 SAA4

Hasznauenue koManapl: CUUTATh CHHXPOHU3UPOBAHHbBIC TaHHBIC.

®opmat komarael: SAA4[CHK](cr)

4 - KOMaHJla CUYMTHIBAaHMS CHUHXPOHU3HWPOBAHHBIX JAHHBIX, COXPAHEHHBIX BO
BHYTPEHHEM PETUCTPE MOAYJII KOMaHIOM #**,

OtBeTHOE coobmienue: Jonmyctumas komannaa: >AAS(Jlanubie)[CHK](cr); He-
nonyctumast komanaa: ?AA[CHK](cr).

S — cTaTyc CHHXpOHU3UPOBAHHBIX JaHHBIX: 1 = nepBoe ureHue; 0 = TaHHBIC yKe
CUUTHIBAJIHC.

(/lanHbBIC) CMHXPOHU3UPOBAHHBIC JaHHBIE. DOpPMAT JAHHBIX OIpEesIeTCs Ma-
pametpoM TT KomMaH bl KOHPUTYpALTUH.

[Tpumep:

Komanna: $014 OteetHOEe cooOuienue: 701

[Ipy mombITKE CUUTHIBAaHUS CUHXPOHU3UPOBAHHBIX JAHHBIX B MOJYJIE C apecoM
01 mpuHHUMaeTCsi OTBETHOE COOOIIEHHE O TOM, YTO TAKOBBIE JJAHHBIE OTCYTCTBY-
IOT.

Komanpa: #** OtBeTrHOe coobmienue: He nepemaercs.

IlepenaeTcs KOMaH/1a Ha BBITIOJHEHUE CUHXPOHU3UPOBAHHON BBIOOPKH.
Komanna: $014 OreetHoe cooOienue: >011+025.56

CUuThIBaIOTCS CHHXPOHU3UPOBAHHBIE JaHHbIE B Moxayie ¢ aapecom 0l. B ot-
BETHOM COOOIIEHUU COACPKUTCS 3HAUeHUE «1» craryca CHHXPOHU3UPOBAHHBIX
JTAHHBIX U COOCTBEHHO JIaHHBIE.

Komanpa: $014 OtBetHOE coobmenue: >010+025.56

CuuThIBaIOTCSI CUHXPOHU3UPOBAHHBIE JaHHBIE B MojayJse ¢ aapecom 01. B ot-
BETHOM COOOIIEHUH COACPKUTCS 3HaUeHue «0» cTaTyca CHMHXPOHU3UPOBAHHBIX
JAHHBIX ¥ COOCTBEHHO JIaHHBIE.
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Cwm. Ttaxke komauasl: Pasnen [1.83 Komanma #**
[Ipumeuanue: /laHHass KOMAaHIa SIBJSIETCH JOIMYCTHUMON TOJIbKO JJISI MOJY-
Jgei 1-7013.

I1.90 ~AAEV
Ha3znauenue komanipl: PazpemuTs win 3alpeTUTh BHIOJHEHNUE KaTMOPOBKH.
®opwmat komanbl: ~AAEV[CHK](cr)
E - xoMaH1a pa3penieHus uin 3anpenieHus BRIOJHEHUS KaTuOPOBKH
V 1 = pazpemnts kaOpoBKy; 0 = 3anpeTUTh KaTUOPOBKY
OTtBeTHOE cooOmienue:Jlonyctumas komanaa: !'AA[CHK](cr)
Henonyctumas komanaa:? AA[CHK](cr)
[Tpumep:
Komanga: $010 OTBetHOE coobmieHue: 701
[Ipu MoOMBITKE BBIMOJHEHUS KaTMOPOBKH JMaIia30Ha aHAJIOTOBOTO BBOJIA MOJTYJIS
¢ aapecom 01 mpuHATO OTBETHOE COOOIIEHHE O TOM, YTO JaHHas KOMaHJa SBJIS-
€TCsl HeJIOMYCTUMOM, MoKa KaIMOpOBKa He OyJIET pa3pelieHa.
Komanma: ~01E1 OrBetHOe coobiienue: 101
Pa3zpemaercsa BbIONIHEHUE KaTuOpOBKU MoayJsi ¢ aapecoM 01. YcmemHoe BbI-
MIOJTHEHHE.
Komanga: $010 OTBeTHOE coobmienHue: 101
BrimonHseTrcss kanmuOpoBKa auamna3oHa aHAJIOTOBOT'O BBOJA MOIYJISI C apecoM
01. YcrmemHoe BBITIOJTHEHUE.

Cwm. taxke xomannol: Pasmen I1.86 Komamma $AAOQ, Pasnmen I1.87 Komannma
SAAL.
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MPUJIOKEHMUE 7
OBIIUE KOMAH/IbI MOAYJIEN

OTBETHOE CO-

Komanna Onncanune Paznen
o011IeHUE
SAAF | AA(ammsie) Cuurath HOMEp Bepcuu MUKporpo- | Paznen
IPaMMHOT0 0OeCTIeUeHUs I1.91
Paznen
SAAM 'AA(/lanHbIe) 3anpoCcuTh Ha3BaHUE MOIYJIS .92
~AAO(/lannbie) AA [IpucBOUTH MOJTYJIIO HA3BAHUE Pﬁgggn
~HE He nepenaercs | I'maBnsriii [1IK pabotaer HOpMasibHO Pﬁggzn
~AA0Q IAASS Cuurars cTaTyc MOZYJIS Pﬁgggn
~AA1l AA [IpousBectu cOpoc cTatyca MOyJst Pﬁggzﬂ

CywnTaTh 3HAUYCHUE BpPCMCHHOI'O MH-

~AA2 IAAVV TEpBAJIa CTOPOKEBOTO TaMepa Paspen
I1.97
rinasuoro [1K
3agaTh 3HAYEHUE BPEMEHHOTO WH- Pasnen
~AA3EVV 'AA TEpBaja CTOPOKEBOIO TauMepa I g g

rinaBuaoro 11K

I1.91 SAAF

Hasnauenne xomanasl: CuuTaTh HOMEpP BEPCHUU MHUKPOIPOTPAMMHOTO ObOecte-
YEeHUS

dopmat komanae: SAAF[CHK](cr)

F - xoMaH1a yTeHUs HOMEPa BEPCUN MUKPOIIPOTPAMMHOTO 00ECTICUCHHSI.
OtBeTHOE coobmenue: JJomyctumas komanna: !AA(danubie)[CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

(laHHbI€) HOMEP BEPCHH MUKPOTIPOrPAMMHOTO 00€CTIeUeHUsI TaHHOTO MOTYJIS.
[Tpumep:

Komanna: $01F OtBetrnOE cooOmenue: 101A2.0

[Ipu 3ampoce Bepcur MUKPOIIPOTPaMMHOTO obecrieueHus Moyist ¢ aapecom 01
noay4eH Homep Bepcuu A2.0.

Komanpga: $02F OtetHoe coobmenue: !02B1.1

[Ipu 3anpoce Bepcur MUKPOIIPOTrpaMMHOTO oOecrieueHrs MoayJis ¢ aapecom 02
noJy4eH Homep Bepcuu Bl.1.
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I1.92 SAAM

Ha3znauenue koMaH ipl: 3alIpOCUTh HA3BaHUE MOTYJISI.

®opmar komarael: SAAM[CHK](cr)

M - xoMaH/1a CYUTHIBAHUS] HA3BAHUSI MOTYJIA.

OtBetHOE coobmienue: Jomyctumas komanna: !AA(danusie)| CHK](cr); Hemo-
nyctumas komanaa: ?AA[CHK](cr).

(/lanHbie) HA3BaHUE MOJTYJIS.

[Tpumep:

Komanna: $01M OtserHOEe coodmenue: 1017021

[Ipu 3anpoce Ha3Banus MoayJsa ¢ agpecoM 01 momyden orset: 7021.
Komanna: $03M Ortsernoe coodmmenue: 1037021P

[Ipu 3anpoce Ha3BaHus MoayJia ¢ agpecoM 03 momyyen oreet: 7021P.

I1.93 ~AAO(lanHbie)

Ha3snauenne komanbl: [IpucBOMTH MOy IIO HA3BAHUE

®opmat koMmanabl: ~AAO(Jannsie)| CHK](cr)

O - KOMaH/1a MPUCBOEHUSI MOTYJIIO HA3BAHUSI.

([lanHble) HOBOE UMSI MOYJISl JJIMHOM JJO 6 CHMBOJIOB.

OtBeTHOE cooOmienue: Jlonycrumas komanna: !AA[CHK](cr); Hemonmyctumas
komanzga: ?AA[CHK](cr).

[Tpumep:

Komanga: ~0107021 OtBetHoe coobmienue: 101

[TpucBouts Moay:mto ¢ agpecoM 01 HazBanue «7021». YcnemHoe BBITIOJHEHUE.
Komanna: $01M OtserHoe coodmenue: 1017021

[Ipu cunthiBaHUU Ha3BaHUSI MOYJIS ¢ agpecoM 01 mosrydeHo OTBETHOE COOOIIIEe-
Hue: 7021.

CMm. taxxe komauasl: Pasgen [1.92 Komanna SAAM.

I1.94 ~**

Hasznauenue komanpl: ['maBueiii [IK paboTaeT HOpMaIbHO.

['maBusbiil [IK (unu koHTpoOIUIEp), K KOTOPOMY MOJKJIIOYEHBI MOJYJIH, TEPEAAET
3Ty KOMaHJy JiJIsi TOTO, 4YTOOBI COOOIIUTh BCEM MOyJIsiM Hpopmaiuio: «I naB-
HbIi [1K pabotaer HOpMaIbHOY.

®opmat komanabl: ~**[CHK](cr)

*% - xoMaHIa 71 BCEX MOJIYJIEH.

OTtBetHOE cooOuieHue: He mepenaercs.

[Tpumep:

Komanpga: ~** OrBeTHOE coobiienue: He nepenaercs.

Ha Bce moaynu nepenaercs uHdopmanusi o ToM, yto riaBHbii [IK pabotaer
HOPMAaJIBHO.

CwMm. Taxke xomaHabel: Pasnmen 11.95 Komanma ~AAO, Pasnen 11.96 Komanna
~AAl, Paznen I1.97 Komanpga ~AA2, Paznen I1.98 Komanga ~AA3EVV.
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I1.95~AA0

Ha3znauenue komanipl: CUMTATh CTATyC MOJTYJIS

®opmat komauabl: ~AAO[CHK](cr)

0 - KOMaHJ]a CYUTHIBAHUS CTATyCa MOJTYJIS.

OtBeTHOE coobmienue: Jomyctumas komanaa: !AASS[CHK](cr); Hegomyctu-
Mas komangaa: ?AA[CHK](cr).

SS - craryc moayss. 3HadeHne crtatyca Moy 3aHocutea B DCIII3Y u moxer
OBITH COPOIIIEHO TOJBKO P MOMOIIM KoMaH bl ~AA.

7 16 5 4 312 |1 0
*1| 3apezepBUpOBaHO *2 |3ape3epBUpOBaHO

*1: Cratyc ctopoxkeBoro TaiiMepa riaaBHoro [1K: 0= Beikiatouen; 1= BkiatoueH.
*2: dmar cpabarbiBaHus cTOpokeBoro TakiMmepa riaaBHoro IIK: 0= Cuar; 1=
YCcTaHOBJIEH.

[Tpumep:

Komanma: ~010 OrBetHOE coobmienue: 10100

[Ipu cuntsiBaHnuu craryca Mmoayisa ¢ aapecom 01 mpunsTo 3nauenue «00», cBu-
JETebLCTBYIOIEE O TOM, UTO (pyiar cpabaTbiBaHUSI CTOPOKEBOTO TaliMepa TjiaB-
Horo IIK cHsT.

Komanma: ~010 OrBetHOE coobmienue: 0104

[Ipu cuntsiBaHum ctaryca Moayia ¢ aapecom 01 mpunsTo 3HaueHue «04», cBu-
JETeIbLCTBYIOIIEE O TOM, YTO B MOAYJIC YCTaHOBJEH ¢hjiar cpadaTbIBaHUS CTOPO-
KeBoro TaiiMepa riasHoro K.

Cwm. taxke komanasl: Paznen 11.94 Komanna ~**, Pasnen I1.96 Komanma ~AAl,
Paznen I1.97 Komannma ~AA2, Pazaen 11.98 Komanga ~AA3EVV.

I1.96 ~AA1

Hasznauenue komanbl: [IpousBectu cOpoc craryca MOayJs.

®opmat komauasl: ~AA1[CHK](cr)

1 - komaHa cOpoca cTaTyca MOIYJIS.

OtBeTtHOE cooOmienue: Jlonmycrumas komanna: !AA[CHK](cr); Hemomyctumas
komanja: ?AA[CHK](cr).

[Tpumep:

Komanpa: ~010 OtBetrHoe coobmenune: 0104

[Ipu cuutsiBaHuu ctatyca Moayss ¢ aapecoMm 01 mpunsTo 3HaueHue «04», cBu-
JETENHCTBYIOIIEE O TOM, YTO B MOJYJIE YCTaHOBJEH (hjiar cpadaTblBaHUSI CTOPO-
KeBoro taimepa riasHoro I1K.

Komanpa: ~011 OtBernoe coobmenwne: 01

Monaynab ¢ agpecom 01 IpUBOAUTCS B UCXOJHOE COCTOSIHUE. Y CIICIIHOE BBITOJ-
HeHue. CBETOAMOAHBIN HHANKATOP HA ’TOM MOJYJIE IEPECTAECT MUTATh.
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Komanma: ~010 OtBetHOE coobmienue: 0100

[Ipu cuntsiBaHnum craryca Mmoayisa ¢ aapecom 01 mpunsTo 3nauenue «00», cBu-
JETebLCTBYIOIEE O TOM, UTO (pyiar cpabaTbiBaHUSI CTOPOKEBOTO TaliMepa IiiaB-
Horo IIK caAT.

Cwm. Taxke komagael: Pazgern I11.94 Komanna ~**, Pasnen I1.95 Komanna ~AAOQ,
Paznen I1.97 Komannma ~AA2, Pazaen I11.98 Komanga ~AA3EVV.

I1.97 ~AA2

Ha3nauenne koMaHapl: CUUTaTh 3HAYEHHE BPEMEHHOIO MHTEpPBAJIA CTOPOMKEBO-
ro Taitmepa riasHoro I1K.

®dopmat komauabl: ~AA2[CHK](cr)

2 - KOMaH/la CYUTHIBAHUS 3HAUYCHUSI BPEMEHHOI'0 MHTEpPBAJIa CTOPOKEBOrO Taul-
Mepa riaBHoro I1K.

OtBeTHOE coobmenue: [Jlomyctumas komanna: 'AAEVV[CHK](cr); Henomy-
ctuMmas komanaa: ?AA[CHK](cr).

E - craryc cropoxkeBoro Tarimepa riiaBHoro I1K: 0= Beikmtouen; 1= BkitodeH.
VV - 3HaueHue BpEMEHHOT0 MHTEpPBAJIa B IMIECTHAAATEPUUYHOM (Popmarte, Kax-
Jas €IMHUIA KOTOPOTO cOOTBETCTBYET JutuTenbHocTr 0,1 cexynanl (01 =0,1 ¢, a
FF =255 ¢).

[Tpumep:

Komanpga: ~012 OteetHoe coobuienue: !010FF

[Ipu cunTHIBaHWH JJIUTEIBHOCTH BPEMEHHOIO MHTEpPBAJIa CTOPOKEBOTO Taimepa
rnaBHoro IIK B moayne ¢ agpecom 01 mpunsito 3nHauenue «FF», yTo coorBer-
CTBYET JUIMTEIBLHOCTH 25,5 C, CTOPOKEBOM TaliMEp BBHIKJIFOYEH.

Cw. Taxoke komagael: Pasgen 11.94 Komannma ~**, Pa3nmen I1.95 Komannga ~AAOQ,
Paznen 11.96 Komannma ~AAl, Pa3znen I1.97 Komanna ~AA2, Paznen 11.98 Ko-
Mmanga ~AA3EVV.

I1.98 ~AA3EVV

Hasnauenne xkoManapl: 3a1aTh 3HAYEHWE BPEMEHHOTO MHTEpPBAIa CTOPOKEBOTO
taiMepa riasHoro [1K.

®opmat koMmanabl: ~AA3EVV[CHK](cr)

3 - KOMaH/1a yCTaHOBKM BPEMEHHOTO MHTEPBAJIA CTOPOKEBOTO TaMeEpa TJIaBHO-
ro 11K.

E 1 = Bximouuts cropoxkeBoi Tarimep riaaBHoro I1K; 0 = OTKI0U4UTh CTOpOXKE-
BOM Tanmep rimasHoro [1K.

VV - 3nauenne BpemeHHoro uatepsana ot 01 no FF, kaxnas equHnmia KOTOPOro
COOTBETCTBYET JIUTENBHOCTH (.1 CEeKyHBI.

OtBeTtHOE cooOmienue: Jlonmycrumas komanna: !AA[CHK](cr); Hemomyctumas
komana: ?AA[CHK](cr).
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[Tpumep:

Komanpga: ~010 OtBeTHOE coobmienue: 0100

[Ipu cunutsiBaHuu ctaryca Moayss ¢ aapecoMm 01 mpunsto 3Hauenue «00», cBu-
JeTENIbCTBYIOIEE O TOM, UTO (par cpabaTbIBaHUS CTOPOXKEBOrO TailMepa TJiaB-
Horo IIK cHiT.

Komanpga: ~013164 OtBetHOE coobmeHue: 101

Bxurowaercs cropoxeBoit Talimep riiaBHoro IIK B moayne ¢ agpecom 01 u mis
HEero ycraHaBnuBaeTcs 3HaueHue «64» (10.0 cexynn). YcnenHoe BhIIOTHEHUE.
Komanma: ~012 OtBetHOE coobmienue: 101164

[Ipu cCYUTHIBAaHUM JIUTEIBHOCTH BPEMEHHOTO MHTEpBaia CTOPOKEBOTO TaliMepa
rnaBHoro IIK B moxyne ¢ agpecom 01 mpuHsTo 3HaueHue «64», 4TO COOTBET-
ctByeT mmrtenabHocTu 10,0 ¢, CTOpokeBOM TaiMep BKIIFOUYEH.

Komanpga: ~** OrBeTHOe coobiienue: He nepenaercs.

[Ipoucxoaut copoc cropoxeBoro taitmMepa riaBHoro IIK. Beigepxkute mnay3y
nuTenbHocThio 10 ¢ 1 He moaBaiTe KoMaHIy ~**,

[Tocnie TOr0 Ha MOJIyJie HAUHET MUTAaTh CBETOAUOIHBIA UHAUKATOP C YaCTOTOM
npuMepHo | pa3 B cekyHAy.

Komanma: ~010 OtBetHOE coobmienue: 10104

[Ipu cuntsiBaHum ctaryca Moayisa ¢ aapecoMm 01 mpunsaTo 3Hauenue «04», cBu-
JETeIbLCTBYIOIIEE O TOM, YTO B MOJAYJIC YCTaHOBJEH ¢hjiar cpadaThIBaHUS CTOPO-
KeBoro taiiMepa riasHoro K.

Komanma: ~011 OrBeTHOE coobmieHue: 101

Monyinb ¢ anpecom 01 mpUBOAUTCS B UCXOJHOE COCTOSIHUE. Y CIIEIIHOE BBIMOJI-
HeHue. CBETOAMOAHBIN HHANKATOP HA ’TOM MOJYJIE IEPECTAECT MUTATh.

Cwm. Taxoke komagael: Pazgern 11.94 Komanma ~**, Pa3znmen I1.95 Komannga ~AAOQ,
Paznen I1.96 Komanna ~AA1, Paznen I1.97 Komanga ~AA2.
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