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NMpepucnoBue

lMpeducnoesue

OOMeH JaHHBIMH MEXK]Ty CUCTEMOH yIPaBIICHUS U HHTEJUICKTYaIbHBIMHU TIEP-
BUYHBIMU JATYUKAMH JIETKO OCYIIECTBIISIETCS C MOMOIIBIO CTaHAAPTHOTO
KoMMyHHKauoHHoro npotokona HARTO (Highway Addressable Remote
Transducer - Anpecyemsrii luctannnonubii MaructpanbHseiil [Ipeodpaso-
Batenb). [Iporokon HART sBisiercss “OTKPBITBIM™ M OCTYNEH ISl BCEX
MPOU3BOIUTENICH MPUOOPOB U CHCTEM YIPABICHUS, )KEJIAOIINX €TO HCTIOJb-
30BaTh. [logepiKka TEXHOJIOTUH HUCIOIB30BaHUS MPOTOKOJIA 00CCIICYNBa-
erca ®onnom HART kommynukanuii. @oug HART KommyHukanuii sBis-
eTcsl He3aBUCUMOM OopraHu3alueil, JeHcTByoneil Kak HeKoMMepueckas Kop-
nopauus Mo KOOPJAUHUPOBAHUIO U Toaaepxkke npumenenuss HART TexHo-
JIOTUU TI0 BCEMY MUDY.

B nannom pykoBojcTBe npenctaBieHr HART nporokon u 1aH 0030p KOH-
KpeTHOH peanuzauuun Ttekymei Bepcun HART (Bepcus 5). OroT 0630p
MIOMO’KET BaM MOHATH CBOMCTBa U AocToumHcTBa mpoTokosa HART, kak on
paboraer u 4TO OH MOXeT Aenarb. OHAKO ero He CienyeT BOCIPHUHUMATh
Kak 3aMeHy mojHo# nokymentanuu HART mportokoia - eciau Bbl pa3pada-
teiBaeTe HART coBMeCTUMBIN MPUOODP MIIM CHCTEMY yNpPaBIEHUS, BaM I10-
HaJo0MTCs OJTHAS JOKYMEHTAIMS, JOCTYIHAs 10 HOMUHAIBHOM 11eHe. Eciu
norpedyercs, BBl MOXKETE MOJYYUTh U TEXHUYECKYIO MOAIEPKKY. B nanHoM
0030pe He paccMmarpuBatorcs Bce nogpooHoctn HART nportokona, u ero
He clleJlyeT NPUHUMATh 32 TOYHOE OIHUCAHHUE.

JlaHHOE PYKOBOJCTBO COCTABJIICHO TaK, YTOOBI €r0 YUTAIH MOCIEI0BATEIIb-
HO, TIOCKOJIbKY HOBBIC MOHSTHS BBOASTCS MO Mepe HEOOXOAUMOCTH H3JIO0-
JKEHUsI, HHOT/[a CHavdasa Ha OoJiee MPOCTOM yPOBHE B OJTHOM IlIaBe, a 3aTeM
6oree nmoapo6Ho. UTOOH! Jlerye OBIJIO OPUEHTUPOBATHCS, 0030p pa3OUT Ha
KOPOTKHUE Pa3/elibl, 10 OJHOMY Ha KaXKAO€ IMOHSITHE.

B pasnene 1 nan 0630p HHTEIUICKTYadbHBIX HHCTPYMEHTAIBHBIX CPEACTB U
HART mpoTtokoisia. B ocTanbHBIX pa3aenax UACT yriyOJeHHEe B TOJPOOHO-
CTH caMoro npoTtokoiia. B pazzuene 2 onuceiBaeTcst MeToJ GOpMUPOBaHUS U
cpena nepenayn GpuU3MUECKUX CUTHAIOB. B paszmene 3 ommcaHo xoaupoBa-
HUE CHMBOJIOB M IPYTHX JJAHHBIX, CTPYKTYpa COOOIICHUIT ¥ TpoIieypa TPaH-
3akiuii. B pazmene 4 nano onucaHue HEKOTOPHIX KOMaHJ, UCIIOIb3yEMbIX
JUTIsl paOOTHI C IEPBUYHBIMU YCTPOWCTBAMH.

B cioBape TeXHHYECKHUX TEPMHHOB U COKPAIEHUI COEPIKATCS MOSCHEHUS
TepMuHOB, oTHOcsmuxcs Kk HART nporokony. O6painaidtecs kK CIoBapio
3a OoJsiee MOAPOOHBIM OOBSICHEHHEM HE3HAKOMBIX CJIOB WM MOHSITHM, a
TakKe 3a MOoJICKa3koi 1o ucnoib3oBanuio HART mportokoia.

HART npoTokon AOCTYNEH JJisl BCIKOIO JKENarollero ero MCIoJb30BaTh.
Byayuu enMHCTBEHHBIM OTKPBITBIM KOMMYHUKAIHOHHBIM IIPOTOKOJIOM Ta-
koro tuna, HART npoTokosa cTanm MpOMBIIIJIEHHBIM CTaHAApTOM ISl IIH-
POKOTO Kpyra aHaJIOTOBBIX U HU(MPOBBIX KOMMYHUKAIUN C HHTEIJIEKTYyallb-
HBIMHU NIEpBUYHBIMU NTpuOOpamu. Bee Gostee Bo3pacraromniee KOJIMIECTBO M10-
CTaBIIMKOB B HACTOsIIEE BpeMs IIpeJiaratoT NpuOOpsl, HCIOIB3YIOLINE 3TOT
IPOTOKOJI.

Ecnu BaM 4TO-TO MOKa)keTCsl HEMOHITHBIM B JaHHOM MaTepuale, WiIH
€CJIM BBl COYTETE HEOOXOIMMBIM BKIIIOUHUTD CIO/IA €llle KaKue-In0o TIIaBkbl,
OyapTe 1OOPHI U3BECTUTH HAC 00 ATOM, C TEM, YTOOBI MBI MOTJIH yCOBEp-
IIEHCTBOBAThH 3TOT 0030p B €ro MocCIeyoulel pefakiuun.

HARTL sensemcs 3apeaucmpupogaHHol mopeaoegoli mapkol ®oHda HART KommyHuka-
yud.
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UHTennektyanbHble yctponctBa u HART npotokon

Pasgen 1 UHTennektyanbHble ycTpouctBa u HART npotokon

BeedeHue

UumennekmyarnbHbie
ycmpoticmea

KoHdgpucypamopsbi

Lugpoeas cessb

B aTom pas3aciic BBOAATCSA OCHOBHBIC MTOHATUA HPI(i)pOBOfI CBA3U C NEPBUY-
HBIMHU JaTYUKaMH U HpeO6pa3OBaTeﬂHMI/I ¢ ucnoab3oBanneM HART poTo-
KoJ1a.

TepMuH “UHTENICKTyaNbHbIE” A7 MEPBUYHBIX YCTPOICTB ObLI BBEICH I TEX
MIEPBUYHBIX YCTPOHCTB, BHYTPH KOTOPBIX COJIEPIKUTCSI MUKpoIiporieccop. OObMHO
9T0 j00aBIsieT HOBbIE (DYHKIMOHAIBHBIE BO3MOXKHOCTH, KOTOPBIX HE OBLIO B
aHAJIOTMYHBIX YCTpoWCTBax 0e3 MUKpomponeccopa. Hanpumep, nHTEIIEKTY-
JIBHBIM JATYMK MOXET JIaBaTh OoJiee TOYHbIE IOKa3aHMs OJaroaapst mpuMeHe-
HUIO YUCJIOBBIX BBIYUCICHUN AJI1 KOMIICHCALUN HENUHEHHOCTH 4yBCTBUTENb-
HOTO 3JIEMEHTAa WU TEMIIEPaTypHOI 3aBUCUMOCTH. MIHTEeNIEeKTyallbHBIN JaTYiK
MMeeT BO3MOXKHOCTh paboTaTh ¢ 00JIBIIOI pa3HOBHIHOCTHIO PAa3HBIX THIIOB YyB-
CTBHUTEJBHBIX AJIEMEHTOB, a TaKXKE COCTaBJISTH OJHO MM HECKOJBKO H3Mepe-
HUH B O/THO HOBOE M3MepeHHe (HarpuMep, 00bEMHBIN pacxo/ 1 TeMIeparypy -
B BecoBOil pacxon). VI HakoHell, HHTEUIEKTYaIbHbII JaTUYUK T03BONSET POU3-
BOJIUTH HACTPOMKY Ha Ipyroil Auana3zoH U3MEPEHUH UM N0JTyaBTOMATUIECKYIO
KaInOPOBKY, a TAK)KE OCYIIECTBISTH (QYHKIIMU BHYTPEHHEH CaMOINarHOCTHKH,
YTO YIPOLIAeT TEXHUUECKOE 00CIyKIBaHHUE.

Hapsiny ¢ ycoBeplieHCTBOBaHHEM PabOTHl YCTPOWCTB, JOMOJIHUTEIbHBIC
(yHKIIMOHATBHBIC BO3MOXKHOCTHA MOTYT COKPATHTh 00BheM 00paOOTKHU CHT-
HAJIOB CUCTEMOW YNPABICHHS U MPUBOJAT K TOMY, UTO Ha0OP pa3HbIX MPHU-
0OpOB 3aMEHSIOT TPHOOpPaMU OJHOW MOJIEIH, YTO JaCT MIPEUMYIIECTBO MPU
MU3rOTOBJICHHU U WHBECTHIUAX.

Jas Toro, yToObl 3apaboTanu BCe 3TU JOMOJHHUTEIbHBIC (DYHKIIUU, WUH-
TEJUUICKTYaTbHOMY YCTPOHCTBY OOBIYHO TPEOYETCS pYyYHOH KOMMYHUKATOP
(maHenp HACTPOWKM) I HACTPOUWKM U ympaBiieHus npudopom. ([Ipyroi
CIoco0 — BCTpaumBaTh BCE 3TO B MPUOOP, YTO OOBIYHO TOPa3/0 JOPOXKE U,
KpOME TOTO, HEYMECTHO JIJISI YCTaHABJIMBAEMBIX Ha 00BEKTE YCTPOICTBAX.
OnHako, 3TO MOXKET MOJMOUTH sl O0Jiee CIOXKHBIX MPHOOPOB, MOHTUPYE-
MBIX B CTOMKE, TAKUX KaK PacxoJ0Mephl, B 3TOM cllydae MECTHasi HACTPOil-
Ka IPUMEHSETCS B IOMOJHCHUH K YIaJIEcHHOMY KOH(DUTYpUPOBaHUIO.)

[Ipubop 1 KOMMYHHKATOP K HEMY MOTYT OBITh OTHECEHHI Ha OOJIBIIIOE pac-
CTOSIHUE APYT OT Apyra Onarojaps XOpOIIO HaCTPOCHHOH MocIel0BaTelb-
HOI cBA3U. DTa CBA3h BOZHUKAET 110 TEM XK€ ABYM IIPOBOJIaM, KOTOPHIE yiKe
MCHOJIB3YIOTCS ISl COeIMHEHUS TIEPBUYHOTO MPUOOpa ¢ CHCTEMOH ynpas-
JIeHUd B IIEHTpalbHOM KOMHaTe ympaBieHus. VHTemnekTyaabHble TepBUY-
Hble ycrpoiictBa ¢ HART npoTokoigoM MO3BOJISIOT aHAJIOTOBBIM U LU (pO-
BBIM CUTHAJIaM COCYIIECTBOBAaTh B OJHOM M TOH ke mape MPOBOJOB, HE
MOPTs aHAJIOTOBBIN CUTHAI.

OTHn ycrpoiicTBa 006ecrneuynBaloT NpeuMyliecTBa Hu(pPOBOH CBI3U U B TO XKe
BpeMs COXPaHSAIOT COBMECTUMOCTh M HAJEXKHOCTb aHAJIOTOBBIX BXOJHBIX
CHUTHAJIOB, KOTOpbIEe TPeOYIOTCS AN CYIIECTBYIOUIUX CHCTEM.
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HART: TexHuuyeckum ob3o0p

ITomumo TOro, 4TO IlI/I(l)pOBaH CBA3b UCIHIOJB3YyCTCA OJId HaCTpOﬁKPI " ympasB-
JICHUA NICPBUYHBIMU yCTpOﬁCTBaMH, OKa3aJ0Ch BO3MOXHBIM C ITOMOUIBIO
HCC CUUTHIBATH H3MepHeMLIﬁ napameTp. be3 BcIkux m3aMeHeHuM 3TH npu-
60pLI TOTOBBI AJId IPUMCECHCHUS B III/I(l)pOBLIX CHUCTCMaAX.

PUCYHOK 1-1. Undposas cBa3b.

4-20 mA + uudpoBoin curHan

NHTennekTyanbHblii

)
0000 CuctemMa ynpaBneHust
e

KOMMYHUKaTOP
("KoHdwurypatop”)

5 )

KomnbtoTep

CyumbieaHue Hcnonp3oBanue HUPPOBOH CBSA3M IJIsl CYMTHIBAHHS H3MEPSICMOro mapa-

MeTpa MO3BOJIIET OJHOMY NpHOOpy 00padaTeiBaTh Gojee OJHOTO H3Mepe-
usmepsieMoeo Husi. Hanpumep, pacxomomep MO3BONSIET BAM B OTHOM COOOIICHUH CUHTHI-
napamempa rno BaTh BECOBOW pacxoj, TeMIEepaTypy M IUIOTHOCTH XHJAKOCTHU TIpoliecca, a
yugpoeou cessu TaK)Xe CYMMAapHBIH BecoBOi pacxoa. KpoMe Toro, Bbl MOKETE CIICAUTH 3a

COCTOSIHHEM NEepBUYHOTO NpHOOpa KaxkIbli pa3, KOr/a MpOU3BOIUTCS U3-
MepeHHUe, MOBbIIIAasg JOCTOBEPHOCTh U 0€30MacHOCTh aBTOMAaTHYECKOTO
yIpaBIeHHUS.

CuunThiBaHNE M3MEpsEMOro napamerpa B nudpoBoil ¢popme coxpaHser
TOYHOCTH 32 CUET YCTPaHEHUs mpoliecca Nu(ppo-aHaJIOroBOTO U aHAJIOTO-
BO-IHQpoBOTO mpeobpazoBanus curHana 4—20 mMA. OgHako BpeMms, 3a-
TpauMBaeMoe Ha Iepenady cooOIIeHHs, J00aBIsIeT JIMIIHIOW 3aJepXKKY
(MepTBOE BpeMsi) K H3MEPEHUIO, KOTOpask MOXKET OTPHUIATEIbHO MOBIUATH
Ha ynpaBlieHue B ObIcTpoelicTByoneM KoHType. [Ipenmymecreom HART
MPOTOKOJIA ABJISIETCSA TO, UTO B TAKMX CUTyalUAX IS LeJied ynpaBieHus
MOXHO MO-MPEKHEMY HCIO0JIB30BaTh AHAJIOTOBBIM CUTHAI.
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UHTennektyanbHble yctponctBa u HART npotokon

HononHumensHas
UHgopmayus

MoHokaHanbHas
KOMMYHUKauus

PUCYHOK 1-2. Lndpposas
CBSA3b B MOHOKaHane.

[udposas cBA3b MO3BOJICT BaM XPAHHUTh B NMECPBUYHBIX MPUOOpaAx JOIMOJI-
HUTEIbHYIO0 HH()OPMAIIMIO U CUUTHIBATH €€ MO 3ampocy. JaTunk MoxeT xpa-
HUTH UH(OPMAIIHIO O MPOIEcce, TAKYI0 KaK HOMEpP TAra M OTHCAHUE U3ME-
peHusl, KamuOPOBOYHBIN JUANa30H Mpubdopa U eJUHUIEI u3MepeHus. Kpome
TOTO, OH MOYET BbIIaBaTh WH(OpManu o cebe caMoM, BBICTYIAas B POJIH
3JIEKTPOHHOH “Oupku”. Bojxee TOro, €ro MOXXHO UCIOJIb30BATh JUJIs XpaHE-
HUS 3amKcell o mpoleaypax ero o0CIyKUBaHUs, HAIPUMED O J1aTe MOCHe-
HEl KaJTnOpOBKH.

Ecnu n3mepsiemast mepeMeHHasi CYMTHIBaeTCs B Hu(ppoBoi hopme, aHaIOro-
BbIi curnan 4—20 MA Gonbiie He HyXeH. [103TOMy BBl MOXeTe TOJcoeIn-
HUTbh MHOTO MEPBUUYHBIX YCTPOMCTB K OJHON Iape MpOBOJOB, a CUUTHIBATH
JaHHBIE C JaTYMKa MHAWBHIYaJIbHO. YTOOBI 3TO OBUIO BO3ZMOXKHO, KaXKI0€
YCTPOMCTBO JAOJKHO UMETh aJIpec, Ha KOTOPBIH OHO OYJeT OTKIMKATHCS, a
KaXXJIbII 3aIpoc OT CHUCTEMBI YIPABJIECHUS JOJDKEH COAEPXkKaThb 3TOT aapec
KaK 4acTb COOOIICHHS.

OTO MOXET 3HAYUTEIbHO COKPATUTh CTOMMOCTH NMPOBOJKHU K NEPBUYHBIM
YCTPOHCTBAM M MHTEP(EHCHBIX IJIEKTPOHHBIX MOJYyJEH BBOIA B CHCTEMY
YIpPaBIIEHHUs, @ TAK)KE MOXKET OBITh yOOHBIM B ciaeasiiux cucremax. OnHa-
KO, UCIIOJb30BAaHUE IUKINYECKOTO CKAaHMPOBAHUSA O3HAUAET, YTO KaXI0€
U3MEpeHUe ONMpalINBaeTCs ¢ ONpeAeICHHBIM HHTEpBaJIOM BpeMeHU. Bpems
IIUKJIa [IOJHOT'O OIIPOCa MOXKET 0Ka3aThbCs CIUIIKOM OOIBIIUM A OBICTPO-
JeHCTBYIOIKX KOHTYPOB yIIpaBICHUS.

B pexxuMe MoHOKaHaIa aHAJIOTOBBINA BBIXO/] JaTYMKA YCTaHABIMBAETCS PaB-
HBIM 4 MA n1is obecrieueHus mpuOopa muTaHueM. [lepBUYHBIC yCTpPOCTBA
MO/ICOEIUHAIOTCS MapajllesbHO.

KoHTponnep

———

HART npomokon

Temnepatypa

MaHomeTpudeckoe AnddepeHumansHoe
JaBlieHue JaBlieHue

Yrobs! 3pPeKTHBHO NMPUMEHSTH JOTOIHUTEIbHBIE BO3MOXKHOCTH IU(PO-
BOI CBA3U I IIMPOKOTO JUANa3oHa Pa3lIHMYHBIX NMEPBUYHBIX YCTPOMICTB,
TpeOyeTcsi KOMMYHUKAIIMOHHBIH CTaHAApT. DTOT CTAaHAAPT JOJDKEH COonep-
JKaTh XapaKTEPUCTUKH (U3HUECKOH (OpMBI Iepeaadn, Npoueayphl TpaH-
3aKIUHU, CTPYKTYpY COOOIIeHHs, popMaT NaHHBIX, a TakKe Habop KOMaH]
JUTSI BBITIOJIHEHUS TPeOyeMBbIX (QyHKIUH.

HART mnpoTokon nepBoHadanbHO ObUT pazpaboTaH koMmnanued Rosemount
Inc. ns pacupocrpanenust uudpooit cBsizu kommanus Rosemount Inc.
caenana HART nmpoTokos OTKPBITHIM 7Sl TI000T0 JKENA0LIEro ero UCIob-
30BaTh. B Hacrosee BpeMs 3TOT MPOTOKOJI MOAAECPAKUBAETCS HE3aBUCH-
MbIM HekoMMepueckuM Porgom HART KommyHukanuii. 3a HOMUHaIBHYIO
CYMMY MO’HO TIOJYYUTh MOJHYIO CHEHU(PUKALHUIO TPOTOKONIA, a €CIH I10-

Tpe6yeTc51 — U TCXHUYCCKYIO MOAACPIKKY.
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PUCYHOK 1-3. MNockonbky
cpeaHee 3HayYeHne 4acToTHO-
ro curHana paBHO Hynio,
undpoBas cBA3b He BRMseT
Ha TOKOBbIN cuUrHan.

HART npotokon ucnonsdyer cragaapT BELL 202 koaupoBku curHaia
MeTtonoM 4actoTtHoro ciasura (FSK) nns oOMeHa naHHBIMH Ha CKOPOCTH
1200 bonx; curnan HakIagpIBaeTCA HAa aHATOTOBBIN U3MEPUTEIbHBIN CUTHAT

4—20 MA, Ha HI)KHEM ypOBHE.

+0.5 MA
| /
-0.5 MA
1200 Ny, 2200 Iy,
wym g

Kaxaoe cooblieHne COIepKUT aapeca UCTOYHHKA U Ha3HAYCHUS, a TAaKXKe
UMeEeT KOHTPOJBHYIO CYMMY JUIsl OOHapy KeHUs J000ro MCKaxeHHus: co00-
HICHUSI.

PNCYHOK 1-4. ®opmat

bpeiima AaHHbIX CBA3N MpeambynaCrapt Anp.[Kom. |4 B | [CraTtyc] | [OaHHble] | KC

KoHTponbHas
cyMma

HaHHble (ecnn ecTb)

CocTosiHME YCTPOMCTBA U CBA3U
_ (Tonbko OT NOAYNHEH. K FMaBHOMY)
—Yucno 6ant

—— KomaHpaa

— Aznpec (UCTOYHMKA N Ha3HaYeHus)
L  CrapToBbI CUMBON

HART npoToxos mOCTPOEH MO MPUHIUIY TIaBHBIA—HMOAYMHEHHBIH. JTO
03HA4YaeT, YTO MEPBUYHOE YCTPOWCTBO TOJBKO OTBEYAEeT Ha 3ampocsl. Ho
MOXET OKa3aThCs JIBOE INIaBHBIX (CUCTEMa yNpaBICHUS U PyYHOU KOMMY-
HUKaTOp, Hanpumep). K oqHO# TMHUN MOHOKaHa/Ia MOYKHO MOJCOEANHUTh
J10 15 MmogunHEHHBIX YCTPOUCTB (B HE UCKPO-0€30MaCHBIX MPUIOKECHHSX).
CocTosHMEe NMEepPBUYHOTO YCTPOICTBA MepefaeTcs Mo Mepe TOro, Kak Kax-
JIyI0 CEKYH]Iy BBIITOJIHSIOTCS JIBE-TPH TPAH3AKI[MH OTBETHOTO COOOIICHUSI.
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KomaHObl HART

YHueepcasbHbIe
KomaHObI

PacnpocmpaHeHHble
KomaHObI

Cneyudguyeckue
KomaHObI lNpubopa

Komanast HART npoTtokosna pa3aeneHsl Ha TpU TPYIIBL:

MepBasa rpynna, YHuBepcanbHble KoMaHAabl, coaepXuT ¢yHK-
UMK, KOTOpPbIe BbINOJNIHAKTCA BO BCeX NEepBUYHbLIX Npubdo-
pax. 9T1o cneaywuwme PyHKUUN:

CuuTaTh Ha3BaHUE U3TOTOBUTENS U THI YCTPOHCTBA

Cuurarts nepBuuHbIil napamerp (PV) u enuHunsl u3MepeHus

CuuTaTh TOKOBBIN BBIXOJl U MPOIIEHT AHana3oHa

CuuTaTh 40 YeTHIpEX MPENONpPENEICHHBIX JUHAMUYECKUX TMePEeMEHHBIX
CuuTath UM 3aNIMCaTh 8-CUMBOJIBHBIN TAT, 16-CHMBOJIBHBIN ONUCATENb, ATy
CunTaTh WK 3alUCaTh 32-CHMBOJBHOE COOOIICHUE

CuuTaTh AUana3oH AaTYWKa, €AUHUIIBI U3MEPEHUS] U KOHCTAaHTY BPEMEHHU
JeMIQUPOBaAHUS

CuuTaTh CepUHBIN HOMEp YYBCTBUTEIBLHOTO dJIEMEHTA U OTPAHUYEHUS
CuuTath WK 3aMKUcaTh HOMEP MOCIEIHEH COOpKU

3anucath apec B MOHOKaHale

BTopas rpynna, PacnpocTpaHeHHble KomaHAabl, coaepXuT
(PYHKLMMU, KOTOpPble BbINOMHATCA BO MHOIMMX NepPBUYHBLIX
npubopax, HoO He BO Bcex. 3To cneaywwme PyHKUNNU:

CuutaTh BBIOOD /10 YETHIPEX TUHAMUYECKUX TTEPEMEHHBIX
3anucaTh KOHCTaHTY BPEMEHHU JeMI(UPOBAHUS

3anucarh quana3oH AaT4uKa

Kann6poBath ( yCTaHOBUTH HOJIb, 33aTh IIKAIY)

3anarhk GUKCHPOBAHHOE 3HaYEHHUE BBHIXOJHOTO TOKA

BBINOTHUTH CaMO-MarHOCTHKY

BrimoaHuTh cOpoc

HacrtpouTs HOJb nepBUYHON nepemenHo (PV)

3anucarh €IUHUIBI U3MEpPEHUs MepBUUHOM nepemeHHoH (PV)
HacrtpouTs HOJB 1 KOOQGUIUEHT ycuieHus HH(po-aHaIo0TOBOTO peodpa-
30BaTeNs

3anucath QYHKIUIO IpeoOpa3oBanus ( KBaJpaTHUHAs / TUHCHHAS )
3anucarb CepUilHBIM HOMEpP UyBCTBUTEIBHOTO 2JIEMEHTA

CuunTtarh WIN 3alUCaTh HA3HAUYECHUS JUHAMHUECKOIl epeMeHHOU

Tpetbsa rpynna, Cneundunyeckne KomaHgbl lNMNpubopa, co-
AepXUT PYHKUUN, YHUKANbHble ANA KOHKPETHOro nepBuY-
Horo npubopa. 3to cneaywuwmue byHKUUU:

Cuuntarh UM 3aNMcaTh 3HAUEHUE, OTCEKarolllee HU3KUM pacxon
Craprt, CTON MU OYHUCTKA CyMMaTopa

CuutaTh MM 3anUcaTh GAKTOP INIOTHOCTHU AJIsl KaJTuOpOBKH
BrIOpaTh nepBUYHYIO ITepeMEHHYI0 (BECOBOI pacxo/l WIIH IMIIOTHOCTH)
CuutaTh MM 3anucarh HHGOPMaILHIO 0 MaTepHuainax npubopa
HactponTh kanuOpoBKY 4yBCTBHTEIBHOTO dJIEMEHTA
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BbixoOHble
ycmpolicmea

LluHa Fieldbus

PUCYHOK 1-5. NHTerpauuns
uncbposon ceasm fieldbus.

BrixonHble ycTpoiicTBa, Takue KaK MO3UIIMOHHBIE KJIaMaHbl, IBUTATENH C
MEPEeMEHHON CKOPOCTHIO U HACOCHI, pa3padaThIBalOTCS C yYE€TOM HCIOJIb-
3oBanusi HART nportokoua.

MHorue nocTaBIIMKA ¥ KOHEYHBIE MTOJIb30BaTENId paboTalOT B KOMHTETax
MEX/TYHapOIHBIX CTAaHAAPTOB, YTOOBI ONPENEIUTh MPUEMIIEMBIH CTaHAAPT
M (pOBOH BHICOKOCKOPOCTHOW CBSI3M C NMEPBUYHBIMU IPUOOpPaMHU, YACTO
HaseiBaembiin “field bus”. Korga 3aBeprmurcs pa3paboTka 3TOr0O HOBOTO
CTaHJapTa, 3HAYUTEIbHO BO3PACTYT XapaKTEPUCTUKH CKOPOCTH OOMeHa
JIAHHBIMH U IPOU3BOJIUTEIBHOCTH CETH.

CTOUT paccMOTpETh COBPEMEHHBIE MPUOOPHI KaK YacTh BOIIOLUOHHOTO pa3-
BUTHS OT MTHEBMATHUYCCKUX PpUOOpoB (0T 3 10 5 dyHT/mroiim?2 ), yepe3 aHao-
TOBBIC 3JICKTPOHHBIC (4-20 MA) 10 MHTEIICKTYAIBHBIX TPUOOPOB C OJTHOBPE-
MEHHO aHaJIOroBoi U nudposoii ces3bio (HART), 1 B KOHIIE KOHIIOB /10 BBICO-
KOCKOPOCTHOM HMCKITIOUUTENLHO I(POBOI cBszu ¢ ucnonb3oBanueM fieldbus
B OynymieM. DTO JIOJDKHO paccMaTpuBaThesl KaK 4acTh OOIIETO JIBMXKEHHS 110
HAalpaBJIeHUIO K OoJiee IMPOKOMY TPUMEHEHHIO ITU(POBOY CBsI3H B TPpHOOpax
W CHCTEMax YIIpaBJIeHHs, B KOHEYHOM MTOTe BEIYIIETO K ITOJTHOM MHTerpanuu
¢ Ynpasnstomum MuapopmanronasiMu CucremMamu.

3aBoackoe
nyc yrnpaBneHne Mpoyee
MHDOOPMALMOHHAA CETb
(MAP, DECNET, ETHERNET, n ap.)
CraHums Cetesoi CraHums
orneparopa o3 orneparopa

CETb CMCTEMBbI YMPABJIEHNA

KoHTponnep KoHTponnep

MNONEBAA CETb MNONEBAA CETb

NMEPBWYHBIE YCTPOWCTBA

MHorue u3 npeumMyuiects, obeniaemMbIx B Oyaymiem nosiBiienueM fieldbus,
JIOCTYIIHBI yXe ceroaHs Omaronaps ucrnoibzoBanuio HART mporokona.
HART m03BossI€T H3TOTOBUTENISIM MPUOOPOB U MOJIB30BATEIAM HU3BICKATh
BBITONTy M3 MpHUMEHeHHs HH(POBOIl MEpBUYHON CBA3M, MOMJCPKHUBAS CO-
BMECTHMOCTb C CYHIECTBYIOIUMH CHCTEMaMH.
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UHTennektyanbHble yctponctBa u HART npotokon

3aknroyeHue

B ocHOBHBIX T1aBax 3TOro pasacia OBLIO PaccCMOTpPCHO Clieayroniee:

HHTeJUIeKTyaIbHbIE 3JIEKTPOHHbIE YCTPOlicTBA

qumas{ TOYHOCTh. boyee IMHUPOKUEC (byHKIII/IOHaJ'H)HLIe BO3MOXHOCTHU CO-
KpaliaroT UHBECTUIINU.

HART
OTKpLITLIﬁ MMPOTOKOJ, TOJIB30BATC/IN HEC 3aMKHYThBI HAa O/THOM IMOCTAaBIIUKC.

ﬂByX-HpOBOlIHaﬂ CucremMa

Mo02HO HCHOJIB30BaTh CYIIECTBYIOIIYIO IIPOBOJIKY C IEPBUUYHBIMHU yCTPOM-
CTBaMU.

OQHOBpeMEeHHO AHAJIOTOBBIN M NM(POBOI 00MeH JAHHBIMH

uI/I(I)pOBaH CBA3b COBMECTHMA C CYHICCTBYIOIMMU aHAJIOTOBBIMU CUCTEMA-
MU, HO B TO K€ BPEMs IroTOBA AJId UCIIOJB30BaHUA B UCKIITIOYUTCIIBHO HI/I(l)-
POBLIX CUCTCMaAX.

Bo3MokHOCTH peéxKuMa MOHOKaHaJ1a
Ilo3BoNIsIET ’KOHOMUTH Ha MPOBOJAKE MEPBUUYHBIX HpI/I60pOB.

HpOTOKOJ] C HECKOJIbKHUMMU I''TABHBIMH yCTpoﬁCTBaMl/I

MO’KHO HCTIOTB30BATh PYYHOU KOH(UTYpaTOp, HE HapylIas paboThl CUCTe-
MBI yIIPaBJICHUS.

AHAJIH3 COCTOSTHHS NMPHU MOJTYYEHUH KAKI0T0 COOGI[[CHHH
yCOBepHIeHCTBOBaHHaSI OCJIOCTHOCTH JaHHBIX.

YaanenHasi caMo-IMarHOCTUKA U HaCTpOﬁKa
Hesamenuma s TPYAHOOOCTYIIHBIX HpI/I60pOB.

BoJsee mupoxunii Ha0op JTaHHBIX, AOCTYNHBIX on-line

TouHbIe 3amUCH JJI TEXHUYECKOTO OOCIYKUBAHUS W WHBECTHUIIMOHHOTO
KOHTPOJIS.

YHuBepcajibHble H PacnpocTpaHeHHBIe KOMAHIbI
PaGoTa c HOBBIMHU yCTpoOiicTBaMHU.

CunTniBaHue HAeHTH(HUKaTOpa npudopa (T3ra)
Jlerko KOHTPOJMPOBATH MOJCOCINHEHNE MEPBUYHBIX TPUOOPOB.

Komanga YCTaHOBKM BBIXOAHOI'0 CUT'HAJIA
Jlerkas OpoBEpKa NCIOCTHOCTU KOHTYpA.

Cranpapt BELL 202

IIpoBepeHHas HaJIe)KHOCTh. MOJIEMHBIE TIATHI TOCTYIIHBI U3TOTOBUTENSIM
10 HU3KOM IIeHE.
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PdPunsnyeckme curHanbol

Paszpen 2 ®u3snyeckue curHanbol

BeedeHue

KodupoeaHue
MemodoM 4acmomHo20
codeueza

B aTOM paszerne onuchIBaeTCs METO (GOPMHUPOBAHUS (HHU3UUCCKUX CHUTHAIOB U
cpena nepegaun nanabix HART npoTokoa, YT0 COOTBETCTBYET (HH3UIECCKOMY
ypoBHI0 OSI (International Standards Organization - MexayHapoaHas
Opranuzanus CTaHIapTOB) MOJIENH MPOTOKOJIOB.

HART npoToxos1 UCHOJB3YET METOJ YaCTOTHOIO CABHUTA JJIS HAJNOXKEHUS
1 (poBOI CBS3M Ha TOKOBBIH curHai 4-20 MA, MITy NI 110 LEH, COeTMHSIOIICH
LEHTPaJIbHYIO CUCTEMY C IEPBUYHBIMHU AaTYMKaMH. /{151 TpeICTaBIeHNS TBOMUHBIX
1 u 0 ucnone3yrorcest n8e pasubie 4acToThl (1200 ' m 2200 'y cooTBETCTBEHHO).

OTH CUHYCOUIANIbHBIE MOTYJISIIIUY HAKJIa{bIBAIOTCS HA CUTHAJI TIOCTOSIHHOTO TOKA
Ha HIKHEM ypoBHe. CpeiHee 3HaueHHEe CHHY COUIAIbHOTO CUTHAJIAa PABHO HYJIIO.
IToaToMy Kk cymecTByromeMy curHainy 4-20 MA HuKakasg KOMIIOHEHTa
MOCTOSIHHOTO TOKa He J00aBiIsieTCsl, HECMOTpPS Ha MPOXOXKACHUE HU(POBBIX
JaHHbIX. CIe0BaTeIbHO, CYIECTBYIONINE aHAIOTOBbIE IPUOOPHI IPOAOIIKAIOT
paboTaTh Kak 00BIYHO - HU3KO-4acTOTHast GUIbTparys 3pGEeKTHBHO OTOpachIBaeT
KOMMYHUKaIMOHHBIH curHai. (OJHO-TIOTIOCHBIN HU3KO-4acTOTHBIN (rbTp 10
I'1 yMeHbI11aeT KOMMYHHKAIIMOHHBIM CUTHAI 10 MEJIKOM Iy TbCAIIUU C aMILIUTYA0H
koneGannii mpumepHo £0.01% OT MONHOHN MIKaJbl aHAJIOTOBOTO CHI'HANA).

JlBonuHbIe Ynciia nepesaroTesl Ha ckopocTd oomeHa aanubiMu 1200 box. Oto
03HauaeT, 4To Yucio 1 mpeacraBneHo oAuHOYHBIM ukiaoM 1200 I', a uucno 0
Hpe/ICTaBICHO NPUOIM3NTENbHO ABYMs mukiamu 2200 I'm.

Taxo#i BbIOOp yacToT A (GOPMHUPOBAHMS CUTHAJIOB M CKOPOCTH Tepeaadu
JAHHBIX COOTBETCTBYET aMepukaHckomy ctaHmapty BELL 202, ognoi u3
HECKOJIKMX YacTOT, UCIIOIb3YEMBIX JIIsI TOCBUIKH UPPOBOH NH(OpMALIUH 110
TenedoHHBIM ceTsM. B pesynbrate, cro/ia Mo x0T IUPOKO pacpOCTPaHEHHBIE
MOJIEMHBIE IUIaThl HA MHTETPAILHBIX CXeMaX, JOCTYITHbIE 10 HU3KOH neHe. B
CIIIA paspemiaeTcs nepeaBaTh 3TOT CUTHAJT MO OONIECTBEHHOU Tele(hOHHOU
cetu. K coxanenuro, 3TOT cTaHgapT He 0J0OpEH ISl UCIOJIb30BAHUS MO
eBporneiickuM obOuiecTBeHHBIM TenedonubsiM ceTsiM. (B EBpome moxHO
NPUMEHUTH TocienoBarenbhbie (back-to-back) Momemsl st mpeoOpa3oBaHus
curHana BELL 202 B curnan RS-232-C, a 3arem B curnan cranaapra CCITT
V.23, ecnu motpedyercss paboTath 1Mo Tesie()OHHOM CETH).

B HART npoTtoxkoiie yka3bIBaeTcsl, UTO INIaBHBIE yCTPONCTBA (BEAyIIasi CUCTEMA
YIpaBJIeHUS] WM PYYHOH KOMMYHHUKATOp) MEPEJatoT BOJBTOBBIN CUTHAN, B TO
BpeMsi KaK IIO{4MHEHHBIE (TIEPBUYHbBIC) yCTPOWCTBA MEPEIAOT TOKOBBII CUTHAIL.
(BcnmomHHTE, 4TO HOpMasibHOE (YHKIMOHUPOBAHHE JIBYX-TIPOBOJHOTO
HepeaTunKa 3aKIF0YacTCs B YIIPABICHUU TOKOM B KOHTYPE; HETPY/IHO PACILIUPUTh
9TO YIpaBJeHUE, BKIIOYNB HEOOJBIIYIO BHICOKO-YACTOTHYIO COCTABIISIOLIYIO
KoMMyHHKaioHHoro cursana HART nportokona.)

ToxoBbIii curHai npeodpaszyeTcst B COOTBETCTBYIOIIEE HAIPSKEHUE C TOMOIIBIO
COIIPOTHUBJICHUS Harpy3ku KoHTypa. CiieoBaTeabHO, BCE YCTPOMCTBA JOKHBI
UCIIOJIb30BaTh TaKUEe MPHEMHUKH, CXEMbl KOTOPBIX CIIOCOOHBI MPUHUMATh
HaInpsHKEeHUe.
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TABJINUA 2-1. YpoBHH
KOMMYHWKaLMOHHOrO curHana.

Konmyp coeduHeHusi

PNCYHOK 2-1. Ob6blyHas
cxema coefvHeHus OByX-
NpPOBOOHOrO NepeaaTynka.

YpoBHu koMMyHUKaIMoHHOTO curHana HART mporokona moka3aHbl B
MpUBEACHHON HUke Tabmuie. Bce 3HaueHus: aHbl MEXIy MUKAMU CUTHAla
(ABOMHAS aMIUTUTY Q).

CwurHan, nepegaHHbIN FNaBHbIM YCTPOMCTBOM min 400 mB
» nepen yerp max 600 mB
CwurHan, nepefaHHbI NOAYUHEHHbLIM YCTPOMCTBOM min 0.8 mA
» Nepea A yerp max 1.2 MA
MuHMManNbHbIA NOAYUHEHHbIA CUrHan,
M M 184 mB
npeobpa3oBaHHbIA Harpy3kon 230 Om
MakcumanbHbIA NOAYMHEHHbIW CUrHanm,
. . 1320 mB
npeobpa3oBaHHbIA Harpy3kon 1 100 Om
YyBCTBUTENIBHOCTb NpPUEeMHUKa ot 120 mB po 2.0 B
(momkeH nNpaBUWNbLHO NPUHUMATBL)
Mopor npuemHuKa (QOMKeH UrHOpupoBaThb) ot 0 mB po 80 mB

XapakTepUCTUKHU YYBCTBUTEJIBHOCTH MPUEMHHUKA JAONYCKAIOT HEKOTOPOE
3aTyXxaHHe CUrHaja n3-3a KaOessi MM BO3/ACHCTBUS JIPYTUX COCTABISIOLIMX.
XapakTepucTuka nopora npUeMHHKA yMEHBIIIAET BEPOSTHOCTh IOMEX BHEITHUX
CUTHAJIOB M MpenoTBpamiaer nepecedenue ¢ apyrumu HART curnamnamu,
MPOXOASIIUMHE 110 COCCIHUM KaOeJsIM MM COBMECTHO MOJBb3YIOIUMUCS HE
COBCEM MJICAJIbHBIM 3a3€MJICHUEM WJIM UCTOYHUKAMU MUTAHUS.

OObIuHast cXeMa COeTUHEHHSI IBYX-ITPOBOHOTO MEPEAATUNKA BBITJISLTAT
CJIE/TyIONIIM 00pazoM:

+24 B
N AV 4
U N
A
+
Tx
B Mepepatumnx | —
v
N
McTOUYHMK|
nuTaHus
LR| Harpyska
U x
0B Cc

Ha mpakruke Bce Tpu o0bekTa: 610k ucrounrka nuranus (PSU), nepexarank
(Tx) u conporusnenue Harpy3ku (LR) - MOTyT OBITH COETUHEHBI B JIOOOM
HOpAAKE, U 3a3eMJIEHHE MOXKET ObITh OCYIIECTBIECHO B II000H TOUKE CXEMBI.

PyuHOIt KOMMYHUKATOp MY KOMMYHHKAI[IOHHBIE CXEMBI INIABHOT'O YCTPONUCTBA
HE JIOJDKHBI OBITB ITOJICOETMHEHBI HETTOCPECTBEHHO Yepe3 UCTOYHHK TUTAHUSL.
OHHM JAOJKHBI IOJCOSTUHATHCS JIMOO0 K JIBYM IIPOBOJIaM MEPBUYHOTO NpHOOpa
(B Toukax A u B), 1n6o uepe3 conporusnenne Harpysku (B Toukax B u C) (B
9TOM cily4ae IeNb 3aMbIKaeTCd ¢ MOMOIIbI0 MCTOYHMKA nuTaHug). Ilo
xapaktepuctukaM HART npotokosna qomyckaroTcst 3HaUCHHUS CONTPOTUBIICHUS
Harpysku B mpeaenax ot 230 go 1100 Om.

Ecnu 310 He mepBUYHOE yCTPOMCTBO, KOMMYHUKaMOHHBINA 0ok HART He
JIOJDKEH BHOCUTh HUKAKOI'O CONPOTUBIIEHUS TOCTOSIHHOTO TOKA B JIMHUIO CETH.
CrnenoBaTenbHO, OH JOJDKEH COJAEpXkaTh UM OBITh MOJCOECTUHEHHBIM uepes
€MKOCTh MPUOIU3UTENBHO 6.8 MKD MHUHUMYM.
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Ycempoliicmeo
aKmueHo20 UCMOYHUKa

PNCYHOK 2-2. Cxema
coeiHEeHUA Ans YCTPOUCTBa
aKTUBHOIO UCTOYHMKA.

Paboma moHOKaHana

PUCYHOK 2-3. Cxema
MOHOKaHana, KombuHupytoLLasi
OBYX-MPOBOAHbBIN TOKOBbIN
KOHTYp M yCTPOMCTBA
aKTUBHOIO MCTOYHUKA.

Hexoropsie HART ycTpoiicTBa BMECTO UCHIOJIB30BaHUSI PACCMOTPEHHOM BBIIIIE
JIBYX-TIPOBOJTHOM CXEMBI KOHTYpa pabOTarOT Ha JIOKAJIBHOM IMHTAHUU, YTOOBI
€03/1aTh aKTUBHBIA UCTOYHHK JJISI CBOMX BBIXOHEIX cHUTHaNOB 4-20 MA 1 HART
koMMmyHHUKaImu. COeMHEHIE TAKUX YCTPOHUCTB C JTFOOBIM KOMMYHHKAIIMOHHBIM
YCTPONCTBOM OCYIIECTBIISIETCS YEPE3 COMPOTUBJICHUE HArpy3KH B TOUKax B u
C, KaK TOKa3aHO HHKE:

LR

Harpyaka NMepepatunk

xm

HART npoToKoJt cCoepKHT B Ka)10M COOOILIEHUH aJipec Ha3HaueHUsL. Y CTAHOBHB
JUIS KaXK10T0 MTOAYMHEHHOT0 yCTPOICTBA YHUKAIBHBIN afjpec, MOKHO HECKOJIBKO
TaKHX YCTPOUCTB MOJCOEUHUTE MapaIeIbHO C IIOMOIIBIO OTHOI apbl IPOBOJIOB.
Kaxxnoe ycTpoiicTBO OTBEYaeT TOIBKO HA IIOCIAHHBIE B €r0 aJpec COOOIICHUS.
ITockonbky Bech 1uana3oH curaaia 4-20 MA B JaHHOM cllyyae He UMeeT CMbICTIa,
MIPUCBOEHHUE HEHYJIEBOTO aJpeca yCTaHaBJINBAET aHAJIOTOBBINM CUTHAII HA YPOBEHb
4 MA (mocTtaTo4HO JJIs MUTAaHHUS YCTPOICTBa), 4TO yMEHbIIaeT obmue
NOTPEOHOCTH B MUTAHUH.

IIpu paboTe He B MOHOKaHaNIe (OJHO MOJYUHCHHOE YCTPOWCTBO) IEpBUYHAS
MEPEMEHHAsT MOXKET OBITh CUMTaHA JIN0O KaK aHAJIOroBas BEJIWYHMHA, JIUOO MO
UQpPOBOH CBsI3U. B perxuMe MOHOKaHAIa CYUTHIBATH ICPBUYHYIO MIEPEMEHHYO
HAJI0 TOJBKO C MOMOIIBIO IH(PPOBOI KOMMYHUKAIIMH, TOCKOJIBKY aHAJIOTOBBIH
CUTHAJI CTAHOBUTCA OOJIbIIIE HE TOCTYIIEH.

Ha npaktuke siBisieTcss BO3MOXKHBIM CMELIMBATH JBYX-IPOBOJHBIH TOKOBBIN
KOHTYD M yCTPOWCTBA aKTHBHOT'O UCTOYHHKA B CXeMe MOHOKaHana. OHaKo, 13-
3a MX pas3Iuuuil B croco0ax MOJCOeANHEHHs, HE00X0IUM TPETHH MPOBOJ B
HEePBUYHOM IPUOOpE; 3TO JeTaeTcs CIeAYIOMUM 00pa3oM:

+24 B
O %
A
+ +
-
Tx Tx
B —
PSU %
UcTouHMK - ha +
nuTauus LR Tx Tx
Harpyaka B -
O %
0B (o]

CTpeJ'IKaMI/I TMOKa3aHO HaIllpaBJICHUEC TOKaA. BerHI/Ie NnepeaaTInK NUTar0TCA OT
HNCTOYHHKA B ABYX-IIPOBOJHOM KOHTYPC; HUKHUC NCPCAATUYNKN MUTAKOTCA
OTACJIBHO U ABJISIOTCS yCTpOﬁCTBaMH AKTUBHOT'O HCTOYHHKA.

[Mockonbky BHUTOW TpoiHOW Kabedabp TpPYAHO MAOCTAaTh, TaKOW THI
KOMOWHHPOBAHHOW CHCTEMBI CJIEYET CO3/1aBaTh, HCTIOJb3Ys IBE OT/ICIILHBIC BUTHIC
Hapsbl, COEJMHEHHBIE BMECTE Yepe3 COMPOTUBICHUE HATPY3KH.

YCTpOMCTBO CBSI3H MO-MPESKHEMY MOXKHO TOJICOSAUHATE JIN0O B TOYKax A u B,
100 B Toukax B u C, kak B OOBIKHOBEHHOM JIBYX-IIPOBOJIHOM CITydae.
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Xapakmepucmuku
ycmpolicmea

TABNNLA 2-2
OrpaHuyeHns Ha nonHoe
COMPOTUBIEHME.

3amyxaHue u
UCKa)XXeHue cuz2Hana
oz2paHu4yeHue 65 Mkc

Jist TOro, 4T00BI AaTh BO3MOXKHOCTh MPOeKTUpoBaTh cucteMbl HART, He 3Hast
0 KaxxaoM mpubope B CHCTEME, 3aal0TCs OTPAHMUYCHMS Ha MOJIHOE
COIPOTHBIICHUE 151 TI0OOT0 MOACOCANHAEMOro prOopa. OCHOBHEIC 3HAUCHHS
MMIICIAaHCOB TIPUBEICHEI B CleyIowIeil Tabuuie:

LLyHTMpylowee nonHoe Ot 230 go 1
n conpoTuBneHue (MpuUHUMaroLLee) 100 Om
€PBUYHOE TNaBHOE | 1oy cumankbHoe nonHoe
yctpoiicTeo (BKNIOvan COMpPOTUBIIEHUWEe WCTOYHUKA 700 Om
coportusnexne (nepepatolliee) (Takke He OOIMKHO
Harpy3ku) npeBbIWaTh 3HAYeHWe NPUHUMaIOLLEro)
MuHuManbHoe wWyHTUpYtoLee MorHoe 5 kOm
conpoTuBneHue (NpUHUMatoLlee)
BropuyHoe rnaBHoOe
. MakcumanbHoe LWyHTUpylolee NonHoe 100 Om
yCTPOMNCTBO
conpoTuBrieHue (nepepaiouiee)
MuHMManbHOe LWyHTUpYloLee 100 kOm
MoguvHeHHOE conpoTuBreHune
yCTpOUCTBO MakcumanbHasa LWyHTNpyowas 5000 nk®P
eMKOCTb
KoMBUHMpOBaH- MuHumansHoe wWyHTUpYloulee NosiHoe 10 kOm
- conpoTuBreHue
Hble YCTpoWcTBa
MakcumanbHoe nocrnefoBaTenbHOe 100 Om
(o6wme)
nonHoe conpoTUBneHue
3AMEYAHHUE

CyIJ_IeCTByIOT TAaKKE OTACIIbHBIC OTPAHNYCHMS Ha PCAKTUBHYIO (I/IH)IyKTI/IBHOCTL
W eMKOCTL) COCTAaBJIAIOUIYIO TOJIHOTO COIPOTHUBJICHUS I'NTABHOT'O YCTpOﬁCTBa.

3AMEYAHUE

Orpanndenue 5 000 n® Ha ITyHTHPYIOLTYIO eMKOCTb OJYHHEHHOT' 0 YCTpOIicTBa
SBIISIETCS CKOpEe PEeKOMEHAAINel, Y4eM CTPOTMM OTrpaHHYeHHEeM. Y CTPOICTBA €
Oosiee BHICOKUMH 3HAUSHUSMH EMKOCTH JIOJDKHBI YCTAHOBUTH CBOE €MKOCTHOE
gucno (capacitance number - CN). EMkocTHOE 4uCliO paBHO (hakTHUECKOH
€MKOCTH yCTPOUCTBA, pa3neneHHoi Ha 5 000 nd. Hanpumep, HHTEIEKTy albHBII
nmatunk Rosemount moaenu 1151 umeer emkxocth 22 000 nd, ciemoBaTeabHO
CN pasHo 5.

[Mox cMemaHHBIM YCTPOHCTBOM MOHMMAETCS JIF00O0H MacCUBHBIN MTPpUOOp B
KOHTYpE, KaK HalpuMep JIOKaJIbHBIA MHIUKATOpP TOKA.

B nmo0oii ceTH, conepikamieil CONpoTHBIEHUE W KOHJIEHCATOPHI, 10 Mepe
MIPOXOXKJICHNSI CUTHAJIOB 10 CETH MPOUCXOJUT UX 3aTyXaHUE U 33JIepiKKa WU
cMmenieHue o Qase. BenuunHa 3aTyxaHus U 3aJepKKU 3aBUCHT OT 4acCTOTHI
CUTHaJIa OTHOCHUTEIBHO “OTCeKaeMoil” 4acToThl ceTH. YToObl 0becrneunuTsh
HanexxHoe nosrydyenne HART curnana uepes conpoTuBIIeHHE HArpy3KH, CUTHAI
OT IEPBUYHOI0 YCTPOMCTBA HE JJOJDKEH 3aTyXaTh Ha BEIMUUHY Ooiee, ueM 3 1b
(daxTop 0.707). D10 nmomyckaeT HeOOJNBIION OE30MaCHBIA 3a30p JJIS CAaMOTO
HU3KOTo niepenaBaeMoro curnana (0.8 MA), 171t caMOro HU3KOTO JIOMYCTUMOTO
conporuBiieHust Harpy3ku (230 Om) u ans HauMeHee YyBCTBUTEIHHOTO
npuemanka (120 MB) (cMm. YpoBHu curnamoB). Kpome Toro, jaBe 4acTOTHI
CHUTHAJIOB HE IOJDKHBI UMETh HEPAaBHYIO 33JIepKKy Oojiee, ueM Ha 50 MKC, nHaue
oOpaTHast BoJHa OyZeT NCKa)kKeHa M CXEMbl BOCCTAHOBIICHHUS! TAHHBIX MOT'YT HE
CIPaBHUTHCS C KOPPEKTHBIM Pa3JeNICHUEM JIBYX YacToT.




PdPunsnyeckme curHanbol

lNpoknadka kabens

TABJINMUA 2-3. TunuyHble
3HaYeHNsi EMKOCTMU.

YT00BI 00ECTIeUnTh YIOBIETBOPEHUE ITHX TpeOoBaHMi, XapakTepuctuku HART
J00aBISIFOT MUHUMAITBHYIO OTCceKaeMyto Jactoty (3 nb 3aryxaHus) K BepxHemMy
3HaueHHIo dacTtoTsel curHaina HART. DTo mocruraercs koMOuWHanuein
CONPOTHUBIICHHE-EMKOCTh CO 3HaUeHHeM KoHcTaHThl BpeMeHn RC 65 mxc. (O1o
03HAYaeT: MePEeMHOXXUTh conmpoTuBieHue enu R u emxocts C. Bxmrounts
€AMHUIIBI U3MepeHust; 3anoMuuTe, OMbl X Papass! = cekyHabl, Hanpumep: 250
OM x 0.1 Mx® = 25 MKc .)

Cucrema HART nomxkHa OBITh CIPOEKTHPOBAHA TaK, YTOOBI KOHCTAHTA BPEMEHH
RC 6pu1a Menb1Ie witu paBHa 65 Mxc. B mpoctoit HART cucreme conpoTrBienne
R sBasieTcst cyMMo#l cONpOTHBICHUS HAarpy3KW M CONMPOTHUBJICHHS KaOels.
Emkocte C mpeacrtaBisier co00il cyMMy €MKOCTH Kabens U eMKOocTel
TMO/ICOETMHEHHBIX YCTPOHCTB. UTOOBI MOYKHO OBIJIO IOMYCTHTH BEICOKYIO EMKOCTb,
MOHM)KalWTEe HACKOJIBKO 3TO BO3MOXKHO CONPOTHUBIICHHE HArpy3KH - OOBIYHO
ucnonb3yercs 3HaueHue 250 Om. O ToM, Kak 3TO MOBIMSIET Ha JOMYCTUMOE
KOJIMYECTBO YCTPOKCTB U JUTMHY Kaberst, roBoputcs B riase “TIpokiaaka kabems”.

Ecnu ecth eme u apyrue ycTpoHCTBa, TakMe KaK MECTHBIM MHIUKATOP TOKa
UM CaMOIIMCEll, COEJUHEHHBIC I10CIE0BATEIbHO C KOHTYPOM, HEOOX0IUMO
J00aBUTh HX IMOCNIEAOBATEIBHOE COPOTHBIECHHE (€CJIM OHO HE IIYHTUPOBAHO
KoHJeHcaropoM Ha yactotax HART curnana).

s mpoxmaaku mpoBoaoB B HART cucteme 0OBIMHO JTOMDKEH HCITONB30BATHCS
Ka0eJib BUTOM mapsl, 100 3KPaHUPOBAHHON Maphl, JTUOO ¢ OOIIMM 3KpaHOM
MOBEpX KadeJsl, CoAeprKaliero MHOTO BUTHIX Nap. B mocieaHem cirydae BaHO
He UCIOJIb30BaTh IPYTHUE Maphl Al CHTHAJIOB, KOTOPBIE MOTYT BBI3BIBATh IOMEXHU
B HART xommynuxkanuu. (Mx MoxkHO ucrons3oBaTh i Apyrux HART nunumit
CBSI3H, JINOO /1715 YUCTO aHAJIOTOBBIX JIMHUMH, IPH YCIIOBUH, YTO Oy TyT COOJTIO/ICHEI
orpannuenuss HART npoTokosa Ha CKOPOCTh M3BMEHEHHUS aHAJIOTOBOTO CUTHAIA
- cM. rnaBy “llupuHa Monockl aHaIOTOBOTO CUTHANAa™.)

Ecnu xabenp AnuHHEE, Y4eM HECKOIBKO METPOB, €0 COIPOTHBICHHUE U EMKOCTh
MOT'YT OKa3aThCs 3HAYUTENILHBIMH JIJ1s1 OTPAaHUYEHHS Ha KOHCTAaHTy BpeMeHH RC
(cM rnaBy “3aryxaHue U uCKakeHHe curaana’’). Kpome Toro, ero conpoTusieHue,
BO3MOJKHO, HaJl0 YYECTb IPH BBIYMCICHUH IaJICHHUs HANpPSDKEHUS! B KOHTYDE,
KOTOpOE TpeOyeTCsl BHIIOIHUTD JUTSI KaXKJOH IBYX-IIPOBOIHON CHCTEMBI.

HapaMeTpLI Kabess 3aBUCAT OT AnaMeTpa MpOBOAHHKA, THUIIA U3O0JIALUU U
TOJIIUHBL. EMKOCTB HU3MEPACTCA OT OAHOI'O MPOBOAHUKA OO BCEX APYTrux U 10
OKpaHa; COIMPOTUBJICHUC U3MCPACTCA T obounx COCIUHCHHBIX ITOCJIICA0BATCIIBHO
MpOBOAHUKOB. HpHMeHHﬁTC HU3MEPCHHBIC 3HAYCHUA HJIU NPUBCIACHHBIC
XapaKTCPUCTUKNU KOHKPETHOTO Ka6eﬂﬂ, HCIIOJIb30BAHHOI'O MPU YCTAaHOBKC.
TunuyHbie 3HAYECHUS TaKOBBI:

OKpaHupoBaHHasA BUTasA napa Ans 65 nKd/m 120 Om/km
KOMNbIOTEPOB

MpombiwneHHas aKpaHMpoBaHHasA BUTas 150 nkd/m 120 Om/km
napa

OKpaHUPOBaHHbIN MHOTOXWNbHbIN Kabenb 200 nkP/m 120 Om/km

[Tpu ucronb30BaHUM OJJHOTO IEPBUYHOTO YCTPONUCTBA U TIIABHOTO YCTPOHCTBA C
CONPOTHUBIICHHEM Harpy3ku 250 OM 1pH OTCYTCTBHH IPYTrOro CKOJILKO-HUOY b
3HAYUTEIBHOTO COMPOTUBIICHHUS KOHCTAHTa BPEMEHH 65 MKC JIOMYCKaeT UMETh
o6myto emkocth 0.26 Mx®. UtobOsl emkocTh Obura paBHa 0.01 Mk®
(10 000 n®) s rIaBHOTO ¥ IEPBHYHOTO YCTPOHCTBA, EMKOCTh Ka0eJIst 10JKHA
6b1Th 10 0.25 Mk®. OnHako, ecnu conmpoTHBieHHEe Kadens paBHo 110 Owm,
conpotuBieHre R cranosurcst 360 OMm, 4TO BEJET K IOITYCTUMOI 0011eH eMKOCTH
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3asemiieHue

AUcmoyvyHuk numaHus

TABJIMUA 2-4. TpeboBaHus k
WUCTOYHWKY NUTaHUS

WupuHa nonocsbl
aHaJji0208020 cuz2Harna

Apyaue ycmpoucmea

Bcero ik 0.18 Mx®. D10 Oyaer cooTBeTCTBOBATH JutnHE Kabens 900 meTpoB
npu 200 n® Ha MeTp. Eciiu BBl XOTUTE YBEIWYHUTH IUIMHY KaOens 110
MakcuManbHO# mHBl HART, paBnoii 1500 M, Hy)XHO TIIATEIbHO BHIOPAThH
Ka0elb Tak, 4TOOBI OH UMENT TH00 0oJiee HU3KYIO0 EMKOCTb, JIN0O 0oJiee HU3KOE
conpoTHUBIIeHUE (00JIEe TOJCTHIC KHUIIbI).

B cucreme ¢ nmecsatero MoHOKaHambHBIME AaTyrkamu ( CN = 5 ) Bce mojncoe-
JMUHCHHBIC YCTPONCTBa ¢ 00mieit emkocThio 0.255 Mx® ( 10 x 25000 nd +
5000 n®) momyckaroT emkocTh kabens Bcero 0.005 mx®. B sTtom ciygae
JIOMTyCTAMAs ITTMHA KaOessl TOJKHA OBITh OT 25 10 75 METpOB, B 3aBUCUMOCTH
ot tuna kabens. ( ConporuBieHre Kabesnsi B JaHHOM Cllydae TpeHeOpEeKMMO
Majo.)

Jlyis mpeoTBpalieHus MOMEX OT BHEIIHUX CUTHAJIOB KaK CIICIyeT 3a3eMIITITe
cuctemy. CUTHAJIBHBIN KOHTYp W 3KpaH KaOels JOJDKHBI OBITh 3a3€MJICHBI
00513aTeILHO B OJTHOW TOUYKE. DKpaH Kabels He JOKEH OBITh TOACOCIUHCH K
KOpIyCy prOOpa, €l OH He N30JMPOBaH OT 3eMiti. O011ast TOUKa 3a3eMIICHUS
JIOJDKHA OBITh OOBIYHO HA WJIM OJIM3KO K MEPBUYHOMY TJIABHOMY YCTPOUCTBY
(Hampumep, cucTeMa yIpaBJICHUs).

Hwxe npuBeneHbl XapakTepUCTUKU HAa UCTOYHUK MUTAHUS, UCTIONb3YEMbIN
qst mutanust HART kolTypa.

HanpsixeHne 24 B nocrT. Toka 06bIYHO

MakcumanbHas nynbcauus (ot 47 go 125 Nu) 0.2 B ABoitnas

amnnuTyaa
1.2 mB
MakcumanbHbIM wym (oT 500 My go 10 klMu) cpeaHeKBagpaTuyHoe
3HauyeHune
MakcumanbHbIM NnocrnegoBaTesibHbIA UMNenaHc 10 Om

XapaKkTeprCTHKH Ha JIOMYCTUMYO ITyJILCAIHIO U LITyM yCTaBJICHbI TAKUMH, YTOOBI
UCKJIIOUUTH IpsiMble moMexu Ha npoxoxaeHne HART curnanos. Orpanudenue
Ha MOJIHOE CONpPOTHUBIEHUE NPUBOAUT K ToMy, uTo HART curnanst
BOCIIPMHHUMAIOT UCTOYHUK IUTAHUS KaK y4aCTOK HU3KOI'O COIPOTUBJICHUS, YTO
MPEISITCTBYET HellpeJHaMepeHHOMY criapuBaHuio Heckonbkux HART xoHTYypOB,
KOTOPBIE IIUTAKOTCSI OT OJHOTO UCTOYHUKA ITUTAHUS.

Jnst n36exanus nomex npu HanokeHnn HART koMMyHHMKaIIMOHHOTO CHTHaa
npuMeHsieTcst QUIIBTp 3aTyxaHus curHaioB ¢ moporom 40 nb/nexany, koTopslit
OrpaHUYMBAET CKOPOCTh U3MEHEHHsI aHAJIOTOBOr0 BeIxoHoro curtana HART-
COBMECTHMOTI0 AaTdMka J1o 3HaueHud Bbime 25 I'm. Xapakrepuctuku HART
NPUEMHHKA YCTaHOBJICHBI TaK, YTOOBI HE NMPUHUMAaTh HUKAKOW CUTHAJ,
BO3HHKAIOIIMIT OT MPOXOXKJICHUS Yepe3 3TOT (HILTP NMPSIMOYTOJIbHOH BOJHBI
16 MA.

Jpyrue aHaiorossle ycTpoWCTBa, TakKue KaK MECTHBIH MHAMKATOP WU
CaMOIIHCell, MOTYT OBITh BKJIFOYEHBI B KOHTYD, €CIIU JJIsl HUX BBIOJHSIOTCS
OrpaHUYEHUs Ha IOCIIEI0BATENBbHOE U IIYHTHPYIOIIEEe NOTHOE COMPOTHBICHUE
JUISl KOMOMHHPOBaHHBIX yTcTpoiicTB (CM. r1aBy “XapakTepUCTHKHU yCTpoHcTBa”).
Hanpumep, eciu camonucel NOACOEIUHEH IS TpUeMa BOJIBTOBOTO CHTHANA C
HOCIIEJOBATEILHOIO PE3UCTOPA C COPOTHBIEHHEM Ooliee HeCKONbKuX OM, OH
JIOJDKEH OBITh IIYHTHPOBAH eMKOCThIO Juis ipoxoxkaeHuss HART curnana.




dPusnyeckne curHanbl

Bbapbepbl uckpo-
6e3onacHocmu

3aknroyeHue

B cuctemax, ucnonp3yromux 6apbepsl HCKPO-0€30IacHOCTH, TpedyeTcs
NPOBOJUTH NMPOBEPKY MaJleHUsl HaNpsHKEHUs B KOHType M 00ecleyuTh
YMEHBILICHUE HAINPsHKEHUS] TIMTaHUs ISl TAaCCUBHBIX OapbepoB 0.6 B, 4To0bBI
co3narth 3anac (1Mo BbICOTE HampspkeHus) uist npoxoxaeHnss HART curnana.
310 no3BoJseT n3bexkarb 00pe3aHus CUTHaNa JHOJaMU-OTPAHUYUTEISIMU.
INocnenoBarensHOE CONPOTUBIEHHE Oapbepa AOKHO OBITH BKJIIOUEHO B
BBIUUCIIEHHE KOHCTAHTHI BpeMeHU RC; BO3MOXKHO Take Haludue HEKOTOpOn
napajenbHoi eMKocTH oT Gapbepa. 11 Golee CI0KHBIX aKTUBHBIX 0apbepoB
paccMaTpHUBAIOTCS JPYTHe COOOpaKeHNUSL.

HART npoTokoJl UCHOJB3YyeT METOJ YaCTOTHOTO CABHUTA, KOTOPBIH
HAKJIaJIbIBACTCS HA TOKOBBIA U3MEPUTENbHBIN curHai 4-20 MA Ha HUKHEM YPOBHE,
Juis oOMeHa JaHHbIMU cO ckopocThio 1200 boa. ITockonbky cpenHee 3HaAYCHHE
PaBHO HYJIO, CUTHAJI YaCTOTHOTO CIIBUTA HE BBI3BIBAECT MOMEX y aHAJIOTOBOTO
CUTHaJIa.

XapaKTepI/ICTI/IKI/I Ha YpPOBHHU ICPCIaBaACMbIX CUTHAJIOB U Ha YYBCTBUTCIILHOCTDH
MPUEMHHKOB YCTAaHABJIIMBAIOTCA TAKUMHU, YTOOBI JOIMYCTUTH 3aTyXaHUE CUT'HAJIA,
1 B TO K€ BpCMsA YMCHBIIIUTL BEPOSATHOCTD MIOMEX U MEPEKPECCTHBIX HCKaKCHUH.

Jns u30exaHus M3NHUITHETO 3aTyxaHus U uckaxenus HART curnana
HaKJIaJbIBAETCSl OTPaHUYEHUE Ha OTCEKAeMYI0 YacTOTY B JIMHUM CBS3U. DTO
MOXHO pacMaTpUBaTh Kak OrpaHMYEHHE Ha KOHCTaHTy BpemeHu RC
KOMIIOHCHTOB CUCTEMBI, B TOM YHCJIC EMKOCTH Kabelist. DTO MOXKET OTPaHUYHTh
JUTAHY KaOeJIsl.

3a3eMIICHUE CUTHAIIBHOTO KOHTYpa 1 5KpaHa Ka0est JOJKHO OCYIIECTBJIATHCA
JOJKHBIM 06p2130M, 4TOOBI H30EKATh COCJIMHEHUS C 3eMJICH B HECKOJIBKMX PpasHbIX
TOYKax.

HART-coBMecTuMEIE JAaTYUKHU UMCIOT OTPAaHUYCHHYIO IUPHUHY IMOJOCHI
aHAJIOrOBOI'0 CHUTHAJIa BO M30eKaHHe TIOMEX KOMMYHUKAIIMOHHOI'O CUTI'HAJIA.
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KOAI/IpOBaHVIe, CTPYKTypa coobLweHna um npouegypa TtpaH3akuuu

Pazpen 3 KoaupoBaHue, CTpyKkTypa coobweHun n npoueaypa
TpaH3aKuMm

BeedeHue

Paboma no cxeme
FnaeHbIl -
lMoOGYUHEeHHbIU

Paboma c
HeCKOoJIbKUMU
a2/1a8HbIMU
ycmpoucmeamu

lNMpouedypa
mpaH3akyuu

lNakemHbIU pexxum

B aTOM pa3szpene onuckiBaeTCs KOJUPOBAHWE CUMBOJIOB M JAPYTHX JAHHBIX,
CTpPYKTypa cooOmieHuil n nponeaypa tpazakuuu HART nporokona. Oto
COOTBETCTBYET YPOBHIO 2 — ypOBEHb cBsi3u AaHHbIX — OSI monenu mporo-
konoB (Mexnynapoanas Opranu3anust CTaHIapTOB).

Crpykrypa HART npotokona ['masusiii (Bengymuit) / [logunHeHHbIH (mas-
ter / slave) o3HavaeT, 4TO Kax/as TpaH3aKIHS COOOIICHUS UHUIMHPYETCS
rIaBHOM (IEHTpaIbHON) CTAHIMEH, a TTOMYUHECHHOE (IEPBUYHOE) yCTPOU-
CTBO OTBEYAET, MOJYYUB KOMaHAHOE coobiieHue. [lonmyueHue orBeTa OT
MOJYMHEHHOT0 yCTPOHCTBA OyI€T MOATBEPKASHUEM TOTO, YTO KOMaHa Oblia
MOJTy4€Ha; TIPY 9TOM B OTBETE MOTYT COJIEPKAThCS IaHHbIE, 3aTPeOOBaHHbIE
TJ1aBHOM CTaHIUEH.

HART mpoToKoJ J0MyCKaeT HaIW4Yue ABYX TJABHBIX B cucteMe. OOBIYHO
NEPBUYHBIM TJIaBHBIM ObIBACT CHCTEMA YIPABIECHUS HIIM IpPyroe 0a3zoBoe
YCTPOUCTBO, @ BTOPUUYHBIM BEAYIINM SABJISETCSA PyUYHOH KOMMYHHKATOP HIITH
00CIyKUBAIONUA KOMIBIOTEP. DTH JIBa BEAYUIMX UMEIOT pa3HbIC ajapeca,
TaK 4TO KaXKIBIH M3 HUX MOXET Paclo3HAaTh OTBETHI HA CBOU COOCTBEHHBIE
KOMaHHBIE COOOIIECHUS.

['maBHOE yCTpPOWCTBO OTBETCTBEHHO 3a YIpPABICHHE TPAH3AKIUAMH CO00-
wenuit. Ecnu 3a onpe/ieieHHbIH MPOMEXKYTOK BPEMEHH OTBET HAa KOMAaHIy
HE TOCTYIAeT, TJIaBHOE YCTPOHCTBO MOBTOPHT KoMaHAy. Eciu mocne He-
CKOJIbKHX MOBTOPHBIX MOMBITOK OTBET TaK M HE MPUXOJMT, [NIABHOE YCT-
POWCTBO MpEKpaIlaeT TPaH3aKI[HIO.

ITocne 3aBeplieHUs TpaH3aKIUHU IIaBHOE YCTPOMCTBO BBIKUAACT HEKOTO-
poe BpeMs Hepen TeM, KaK MOClaTh CIEeAyIOIyl0 KOMaHIy, O3B0 TeM
CaMBbIM JIPYTOMY TJIaBHOMY YCTPOMCTBY TOXKeE IOciIaTh KOMaHay. Takum o0-
pa3oMm, J1Ba TNIaBHBIX yCTPOHCTBA MO OYepeau B3aUMOJAEHCTBYIOT C MOJYH-
HEHHBIMU YCTpOHCTBaMU.

O ToM, KakHMe TalM-ayThl ISl 3TOr0 TPEOYIOTCS, MOKHO HAWTHU B MOJHOU
nokymentainuu no HART mpoTokony.

HpI/I TUIIUYHBIX JJIWHAX COOGHleHI/Iﬁ 1 3aACPIKKaxX MOKHO CACIaTh IBC TpaH-
3aKIUU B CCKYHY.

Jns noctmxeHus OONbLIeil CKOPOCTH Tepenavyy JaHHBIX HEKOTOpHIE Iep-
BUYHBIE YCTPOMCTBA 00JIaJal0OT JOMOJHUTEIHHOW BO3MOKHOCTHIO paboTaTh
B IaKeTHOM pexxume. [Ipu pabote B 3TOM pexuMe MOAYNHEHHOE YCTPOUCT-
BO MEPUOIMYECKH TOCHUIAET COOOIIEHHE C JaHHBIMHU, KaK €ClId Obl eMy
Jlany KOMaHAy JAeaath 3To. [ 3amycka U 0OCTaHOBa 3TOTO peXuUMa paboTh
UCHOIB3YIOTCA ClleluanbHble KoMaHAbl. [locie Kaxgoro nmakeTHOro cooo-
IICHHS BBIACPKUBAETCS KOPOTKAs May3a, YTOOBI AaTh BO3MOXKHOCTbH IJIaB-
HOMY yCTPOMCTBY OCTAaHOBUTH NaKETHBIH PEXHUM pabOTHI.

B o61ieM ciydae, MakeTHBIA PEKUM IMOJIE3EH TOJBKO TOTJA, KOT/a BCETO
JUIIb OJTHO MEPBUYHOE YCTPONCTBO MOJCOEIMHEHO K Mape MpoBOJOB. B
MAKeTHOM PEeXHUME 3a OJHY CEKYHJYy MOXeT OBITh IepenaHo 0oljiee Tpex
COOOIICHUH.
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Kodupoeka cumeosnos

PNCYHOK 3-1. Nocneposa-

TenbHasa nepegava ogHoro 8-

paspsagHoro 6anta.

dopmam coobujeHusi

PUCYHOK 3-2. CtpykTypa

coobLeHus.

HART-coo01ieHnst KOTUPYIOTCSl KaK IOCIEA0BATEIBbHOCTh §-pa3psIHBIX
OaiiT, KOTOpHIC TIEpenaloTCs MO Kabeyo MOoCae0BaTeIbHON CBSI3U C HC-
noas3oBanueM ctanmaptaoro meroga UART (Universal Asynchronous
Receiver/Transmitter - YHuBepcaiabublii Acuaxponusiii [Ipuemuaux/Iepe-
JIATYMK) JUJIsl TIOCBUIKM Kaxaoro Oaiita. Kak m B RS-232 u apyrux acus-
XPOHHBIX KOMMYHUKaIlMOHHBIX CBSI35X, K KOKIOMY OalTy J00aBiIsIOTCS
CTapTOBBIIl OUT, OUT YETHOCTH M CTOI OUT.DTO MO3BOJIAET MPUHUMAIOLIE-
My ycrpoiictBy UART pacno3naBaTh Ha4ano KaKJ0ro CUMBOJIA M 0OHApY-
JKUTH OIIMOKY B pa3psaax n3-3a IiyMa B JIEKTPOCETH WIH IPYTUX TOMEX.
HART wucrnonp3yer npoBepKy Ha HE4YETHOCTh. Takum oOpazoM, OJMHOY-
HBIH 8-pa3psiiHbIA OalT MOCKIIAETCS KaK ClIelyIolas 0CIeI0BaTeIbHOCTh
€IUHUILl U HYJEeH:

0 Doo | DO1 | DO2 | DO3 ( D04 | DO5 | DO6 |DO7 | P 1

CTapTOBLIN e o o 8 6UT jaHHbIX _ — HeTI:EiIg(I;TI/I %TVCIJTI'I
Gut (HauMeHee 3HavaLLWii NepsbIi)
3AMEYAHHUE

ITocnenoBaTensHBIN opT Ha IBM-coBMecTumbIx PC Henb3s yCTaHOBUTH
Ha TaKyl0 KOMOMHANHIO 8-MU DPa3psiioB NaHHBIX IUIIOC OUT YETHOCTH HU
DOS xomannoit MODE, uu oneparopom IBM beiicuka “OPEN COM”.
MHorue apyrue pa3HoBUIHOCTH belicuka MO3BOJSAIOT YCTAaHOBUTH TaKYIO
koMmOuHanuo. Eciu HeoOX0auMOo, 3TO MOXKHO cJesaTh ¢ HOMOIIBIO JIO-
00ro s3pIKa TPOTPaMMHUPOBAHHUS, HCITONB3YsI MAIIMHHO-OPHEHTHPOBAH-
HbIe (YHKI[MM HU3KOTO YpPOBHSI.

HART npoToko ABIsSETCS aCHHXPOHHBIM; MTOCJICI0BATCIIBEHO HIYIIHE APYT
3a APYroM CHMBOJIBI MOTYT OBITh pa3/eNICHbI EPUOIaMH MPOCTOs (Ha JIo-
TUYECKOM YpoBHE 1).

B HART mpoTokoiie mpuHsATa CICAYIONMAs CTPYKTYpa COOOIICHUS:

IPEANBY/IA

CTAPTOBKI CUMBON

KOHTPOMBHAS

AIIPEC KOMAHIA SUCNO BAUT [CTATYC] [DAHHBIE] o

HART npoToxou siBiseTcs NOIyAyIIEKCHBIM; [TOCIIE 3aBEpIIeHUs epeia-
4YH COOOIICHHS CUT'HAJI YaCTOTHOT'O CJIBUTA MOXET OBITH OTKJIIOUEH, YTOOBI
MIO3BOJIUTH IIE€PEAABATh CUTHAIIBI IPYTUM CTAHIUSAM.

KoHkpeTHbIe MOPUMH JaHHBIX B 3TOM COOOIIEHWH OOBSICHEHBI B IO-
crnenyrwomux naparpadax. [TomxHBIH mpuMep TpaH3aKIUi MOKa3aH Ha
npuMepe ABYX TpaH3aKUHM, oJlHA ¢ KOPOTKHM ¢opmarom ¢peiima,
Japyras ¢ JUIMHHBIM GopMaToM ¢peiima.

3-2
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¢opmambl O5TuHHo20 u Paunme HART npubopst (Brutots 10 4 Bepcun HART) ucnons3oBanu Ko-

Kopomkoz2o ¢hpelimoe

lNpeambyna

Cmapmoenbili cumeorn

TABINUA 3-1. Onpegene-
HWe CTapTOBOro cMMBOna

Adpec

poTkuii popmar ¢peiima (kaxpa naHHbeix). B aTom ¢dopmare agpec momuu-
HEHHOT'0 YCTPOHCTBa ycTaHaBIUBaeTcs b0 B 0 ays ycTpoiicTs, paboraro-
IIMX HE B MOHOKAaHAJIe, UCIOIL3YIOIIMX TOKOBBINA curHai 4-20 MA, mu6o ot
1 mo 15 nns ycTpoiicTB B MOHOKaHaje.

B 5 Bepcun HART 6wt BBeieH JUTHHHBINA Gopmat ¢peiima. B aTom dopma-
Te ajipec MOJYNHEHHOT0 YCTPOICTBA UMEET JIUHY CIOBa, yHUKAJIbHBIN 38§-
paspsaHbIi HOMep GpopMHUpyeTCs U3 KoJa U3TOTOBUTENS, KOJa THIIA yCTPOii-
CTBa M UJIEHTH(HKALMOHHOTO HOMepa ycTpoiicTBa. JImuHHbIH popmart ppeiima
oOecreynBaeT JOMOTHUTENBHYIO 3aIlIUTy OT TOTO, YTO MPUOOP MPUMET KO-
MaHJy, IpeAHa3HAUECHHYIO APYTOMY YCTPOICTBY, N3-3a BHEIIHUX IOMEX WU
U3JIMIIHUX NepeKPeCcTHBIX UCKaxkeHUH. Kpome Toro, mpu 3ToM pacmupseT-
cs mpoctpancTBo aapecann HART nporokosna, 4To mo3BoJseT OOIBIIOMY
YUCIYy YJAJICHHBIX MEPBUYHBIX YCTPONCTB MOJCOCIUHATHCS K OoJjiee KpyIi-
HBIM CETSIM, HCIIOJIb3YIOIINM, HAaIPUMEp, OOIIYI0 PaJUOCBS3b.

HoBble mepBuYHBIE YCTPOWCTBA HUCITONB3YIOT JUIMHHBIN GopmaT ¢peiiMa, B
TO BpeMsl Kak OoJjiee paHHHE YCTPOMTCBA MCHOJB3YIOT KOPOTKUH (opmar.
I'maBHBIC yCcTpOMCTBA JOKHBI MOJACPKUBATL 00a popmarta, 4TOOBI pabo-
TaTh KOPPEKTHO U C YK€ CYIIECTBYIOUIUMH NMpuOOpamu, u ¢ HOBeIMU. Ho-
BbIE€ TIEPBUYHBIC YCTPONCTBA JOJDKHBI TaKXKe BHIMOIHIATH Komanay 0 (“Cun-
TaTh YHHKAIbHBIH HACHTHPUKATOP”) B KOpoTKOM dopmare dpeiima. Ilo-
CKOJIbKY OTBET Ha 3Ty KOMaH/1y BKJIIOUAET YPOBHU BEPCUHU KOMaHJ YCTPOH-
CTBa, IIaBHOE YCTPOWCTBO MOXET OIPEJECNINTh, KAaKOH Gopmar UcCHonb3yer
Ka)X710€ MEPBUYHOE YCTPOICTBO.

[Ipeam0Oya cocTouT U3 TpexX Wi OoJiee MecTHAAIATepUIHBIX cCHMBOIOB FF
(Bce eqWHUIIBI), MTO3BOJISASI TAKUM OOpa3oM MPUHUMAIONIEMY MOJEMY CHH-
XPOHU3UPOBATH CBOM CXEMBI MpHEMa YacTOTHl Ha MOJy4YEHHUE CUTHaa MO-
cie o0oii may3sl B mepeaye.

CraproBbiii cuMBoJ B coobmeHnsx HART uMeeT pa3ubic 3HaUCHUS, YKa3bI-
Basi, Kakoi opmat ¢peiiMa UCTONIb3YyeTCs, UCTOYHUK COOOIICHHS U HaXO-
JIUTCS JTU TEPBUYHOE YCTPONCTBO B MAKETHOM PEXHME. DTO MOKa3aHO (B
HICCTHAII[ATCPUIHOM BHJIC) B CICAYIONICH TabmuIie:

Kopotkun cppenm OnvHHBIA hpenm
OT rmaBHOro K NOAYMHEHHOMY 02 82
OT NOQYMHEHHOIO K rMaBHOMY 06 86
B nakeTtHOM pexume ot o1 81
noA4YUHEHHOro

IIpuemHbie ycTpoicTBa MOATBEPKAAIOT HAYAIO COOOIICHUS, paclo3HaBas
9TH CUMBOJIBI B KaueCTBE MEPBOT0 CUMBOJIA MMOCJE MO KpalHel Mepe NBYyX
cumBoJjioB FF.

Ione agpeca comepkuT 0ba aapeca: IIaBHOTO U IEPBUYHOTO YCTPOHCTBA.
OHu MOTYT conepkarbest MO0 B onHOM Oaiite (popmaT KopoTKoro (peii-
Ma), 1100 B naTH Oaitax (popmar qnuHHOTO (peiima).

B nmro0oM ¢opmare camblii CTapuiuii pas3psa COACPKHUT OTHO-Pa3psTHBIN
aJipec TJIaBHOTO ycTpoicTBa. Pa3pernieHo UMETh TOIBKO JIBa TJIaBHBIX YCT-
poiictea [l mampumep, cucTeMa ympaBIeHUS M PyYHOH KOMMYHHKATOD.
HanGonee 3nayamuii pa3psj noss agpeca pa3indyaeT 3TH ABa TJIABHBIX yCT-
potictBa. [lepBuuHbIe TIaBHBIE YCTPOMCTBA, TAKUE KaK CHCTEMa yIpaBlie-
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PUCYHOK 3-3. Anpec:
dopmaT KopoTkoro dperma.

PUCYHOK 3-4. Appec:
dopmaT AnMHHOro chpenma.

MepBblt GanT

HUSI, UCTIOJNB3YIOT aapec 1, a BTOpUYHBIC TIaBHBIC yCTPONUCTBA, TAaKHE KaK
PY4HOH KOMMYHHUKATOP, UCTIONB3YIOT aapec 0. CooOLmeHus TaKeTHOTO pe-
KUMa COCTABISIOT UCKI0UeHHe [] caMBblii cTapiuii pasps| ycTaHaBIMBa-
etcst morepeMenHo B 0 u 1, maBas BO3MOXXHOCTh KaXJJOMy TJIaBHOMY YCT-
poiicTBY BMemIaThCs B paboTy MakeTHOTo pexxuma. B mobom dpopmare cie-
JYIOUIMIA O CTAPIIUHCTBY Pas3psa UCIOIb3YeTCs AJIs YKa3aHUS TOTO, YTO
coo0IIeHNe MepeaeTcsl B MaKeTHOM peKHMe. DTOT pa3ps]] yCTaHaBIHBaA-
etcst B 1 B cOOOIIEHHSIX OT TMOAYHHEHHOTO YCTPOHTCBA B MAKETHOM PEKH-
Me.

B ¢dopmare xopotkoro ¢peiiMa MOJAUYUHCHHBIC YCTPOWCTBA MOTYT MMETh
anpeca ompoca B nuanazone ot 0 g0 15. DTo 4ucno conepkurcs B IBOUY-
HOM BHJIC B HAMMEHEE 3HaYaIeH OJIOBUHE OJHOTO ajJpecHoro Oaiita. Cie-
JIOBAaTENBHO, I0JIE ajpeca KOPOTKOro (peiiMa BBIMISIAUT CIENYIOMIUM 00-
pazom:

I I I

rA ne ] (] - I nA I |
]

I-- MoaYnMHEHHLINM agpec
(4 6uTa: apgpec onpoca)

[MakeTHbIN pexum
AOpec rnaBHOro ycTponcTea
( Ba HyNEBBIX pa3psja He UCTIOJb3YIOTCS B HacTosimee BpeMs. OHu 3ape-

3epBUPOBAHBI JIJIs1 BO3MOXKHO JIOTHYSCKOTO BCIIOMOTATEIBHOTO aJ[peca BHYTPH
OJIHOT'O MEPBUYHOTO YCTPOUCTBA.)

1) Jllobol HeHynegoul adpec uHUyUUpyem pexum MOHOKaHasna rnpu ¢hukcupos8aHHOM
moke KoHmypa 4 MA.

B ¢opmare nnmuHHOTO QpeiiMa octanbHble 38 pa3psgoB MATH-0aHTOBOTO
MOJISL aJipeca CoAepkKaT YHUKANbHBINH HISHTU(PUKATOP MOJYHHEHHOTO YCT-
policTBa B kadecTBe aapeca. Ciie1oBaTenbHO, oJe afpeca B popMaTe AIUH-
Horo ¢peliMa BBHITTISAUT CIEAYIOIMUM 00pa3oM:

Euwe 4 daiita

rA

MNP <I I

|
1

I | I

MakeTHbIA pexinm

AIpec rnaBHOro ycTponcTaa

KomaHOa

I_Aﬂpec NOAYUHEHHOTO (38 6UT: yHUKaNbHbIM naeHTuduKaTop)
YCTPOWCTBA

B dopmare mnunHOrO Qpeiima 3Hauenue 0 ( 38 Hynel ) MoXeT OBITH
HCTIONIb30BAHO KaK aJ[pec MIMPOKOBENIATEIIEHOTO COOOIICHHUS, KOTOPOE TOJIK-
HO OBITh IPUHSATO BCEMU MOAYUHEHHBIMHU YCTPOMCTBAMH (XOTS TOJBKO OJTUH
JIOJDKEH OTBETHUTH; 3TO JOJKHO OBITH OMPEIEICHO B MOJe JaHHBIX CO00IIIe-
HUS).

[Tone komaHaBl comepxut neaoe yucio (ot 0 1o mecrHaanarepuynoro FF
Uiy gecaTuuHoro 255), npencrasnsioniee onny u3 HART xomann. 3naue-
Hue 254 ompeneneHo Kak KOJ pacUIMpeHUs, B OTOM Cilydae 3a 3THM Oai-
TOM CIIEJIyeT APYroi OaiT, 4TO MO3BOJICT KOAUPOBATEH OoJiee 256 pa3iuu-
HBIX KOMaHJ, €CIi noTpedyercs.

KO,H HOJ'Iy‘IeHHOﬁ KOMaHAbI B TOYHOCTHU NICPCAACTCA Ha3al B OTBCTHOM CO-
06IlIeHI/II/I NOAJYMHECHHOT'O YCTpOﬁCTBa.

CyuecTByeT TpU KaTeropuu KOMaHA: YHUBEpPCAIbHbIE KOMaHIbl, KOTOPbIE
JnomkHbl BeIMONHATE Bce HART ycTpolicTBa; pacnpocTpaHeHHbIE KOMaH-
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Konuyecmeo 6aiim

HdaHHbIe

KoHmposnbHass cymma

PUCYHOK 3-5. MNpumep:
CoobueHune B bopmaTte
KOpPOTKOro pperma.

JIbl, UCTIOJIb3y€EMBIE TOT/1a, KOTJJa YCTPONUCTBO NMOJAEPKUBAET COOTBETCTBYIO-
myo QyHKIHWIO; U KOMaHJbI, crienuduueckue s npudopa, - 1ist donee
WM MEHEE YHUKAJIBbHBIX (QYHKIMH KOHKPETHOT'O IMOJYMHEHHOTO YCTPOMHCT-
Ba.

CBOJIHBIN TepeUYeHb YHUBEPCAIBHBIX U PACTIPOCTPAHCHHBIX KOMAaH] JaH B
pasnene 4.

CuMBOJI KOJIHMYECTBA OAUT TOXKE CONEPHKUT L€I0€ YUCIO0, IPEACTaBISIONee
KOJIN4ECTBO 0aiiT, KoTOpbIe OPMUPYIOT OCTANBHYIO 4aCTh COOOIIeHus (cTa-
TyC ¥ JIaHHbIe; 0alT KOHTPOJIBHOW CYMMBI HE BKJIIOYAeTCS B 3TO KOJIHYECT-
B0). [IpremMHOE ycTpO#CTBO MCHONB3YeT 3TO JJIs MAeHTU(UKauKu Oaiita
KOHTPOJIBHOW CYMMBI U OIPEEICHHs KOHIIa COOOIICHHMS.

Craryc BKJIIOYaeTCs TOJBKO B OTBETHOE COOOLIEHHE OT MOAYNHEHHOTO YCT-
poiictBa. OH COCTOUT M3 BYX 0alT ¢ MHpOpManueil, 3aKOJUPOBAHHOHN B
KaXJIOM pa3psne. B mepBom 0OaiiTe HaxXoasATCs OMIMOKH OOMEHA JaHHBIMU,
€CJIM OHM BO3HMKAIOT. Eciu ske 0OMeH naHHbIMH mpolen 06e3 c0oeB, 3TOT
0aiiT MOXET COJIepKaTh CTAaTyC MOJMYyUYEeHHOH KOMaH bl (HanmpuMmep, yCTpoii-
CTBO 3aHSTO MJIM HE y/aJIOCh paclo3HaTh KoMaHay). Bo Bropom crarycHoM
OaiiTe CoJIepIKUTCS COCTOSIHIE QYHKIMOHUPOBAHUS MMOAYNHEHHOTO YCTPOHi-
ctBa. [Ipu HOpManbHOH paboTe NOJYMHEHHOTO yCTpoiicTBa 00a OaiiTa cra-
Tyca YCTaHOBJIEHBI B IOTHYECKUN HOJIb.

3HaueHHs OTAEIbHBIX Pa3psA0B CTaTycHOro OaiiTa AaHBI B pasjene 4.

He Bce kOMaH/BI M OTBETHI COJIEPKAT JaHHBIE. A €ClIU coaepxkKaT, TO He
6onee 25 GaiT. JlaHHBIE MOTYT OBITH NIPEACTABICHBI B BUJIE 0€33HAKOBBIX
LEJBIX YHCeN, Yucel ¢ miuaBatouieit Toukoi unu ctpox u3 ASCII cumBo-
JOB.

KosnundecTBo 6aliT MaHHBIX U (OpMAT KakJO¥ MOPIUU JAHHBIX CIIEIIH-
GbuuHBI 1 Kax0i koMaHel. bonee moapoOHO 00 3TOM OMKCAHO B pas-
nene 4.

BaliT KOHTPOJIBHON CYMMBI COJICPKHUT PE3YJIbTAT JIOTHUCCKON omepanuu
"uckmovatomee MJIN" (mpomoipHas 4eTHOCTH) HajJ BCceMu OaifTamu,
MIPEAIICCTBYIONIMHU €My B COOOIICHUHU, HAYNHAS CO CTAPTOBOTO CUMBOJIA.
D710 obecmeunBaeT eile OJHy MPOBEPKY IETOCTHOCTH JAaHHBIX MPU Mepe-
Jlaye, TOMUMO MPOBEPKH HA YETHOCTH MO 8 OUT KaKJOTO KOHKPETHOTO
OaliTa. DTO coUueTaHUE MPOBEPOK TaAPAHTHPYET OOHAPYKCHHUE JTFOO0TO
SJIMHUYHOTO BHIOpOCA IO TPEX MCKAKCHHBIX OUT B COOOIICHUU H JACT
BO3MOXKHOCTb OOHAPYKUTh JTTUTEIBHBIC HIIM MHOXKECTBCHHBIC BBIOPOCHI.

[Ipumep Tpanzakuuu (kopoTkuii popmar dpeiima) HaunHaeTCs ¢ CO00-
HICHUS OT IJIABHOTO yCTpolcTBa. B ¢opmare kopoTkoro ¢gpema:

FF FF FF 02 82 o1 oo 81

CO CJICAYIOIIUM 3HAYCHUCM !

HYCNo KOHTP.
MNPEAMBY A CTAPT ALOPEC KOMAHOA SAAT CYMMA
o
MepBrnuHoe
KopoTkuin rnaeHoe CuntaTh
bpeiim, YeTp-BO 3HAYeHVe
nepe-
Anpec MEHHOI
rIaBHOMO noauqunH.
ycTp-Ba 2
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PUCYHOK 3-6. MNpumep:
CoobueHune B hopmaTte
ONVHHOro bpenma.

IlogunneHnHOE yCTpOﬁCTBO MOXCT OTBCTHUTH TaK:

FF | FF FF 06 82 01 07 00 00 06 40 BO 00 00 74
CO CICAYIOIIUM 3HAYCHUCM !
KO- qymcno KOHTP.
MNPEAMBYJIA CTAPT | AOPEC manaal| sanT CTATYC AAHHBIE CYMMA
DyHT
7 0K Ha Ka. 5.5
AoNM
MNepBuyHoe
KopoTkuit rnasHoe
bpeiim, YCTp-BO
OT NMOAYMH. Anpec Cuu-
ycTpoiicTea NOOYMH. TaTh
- nepe-
ycTp-Ba 2 MeHFr)-iy»o

DKBUBaJICHTHAs TPaH3aKIKsA B popMare TMHHOTO (QpeiiMa BBITSIUT Clie-
JIYIOUIUM 06pa3om:

FF

FF | FF | 82

A6 06

BC 61 4E 01 00 BO

CO CICAYIOIIUM 3HAYCHUCM !

KO- |4ymMcho |KOHTP.
MNPEAMBYJIA CTAPT AIPEC MARZA lsarTos| cymma

Cym-
TaTh 0
nepe-

JnnHHbIR MEHHYIO

bpeiim,
oT
rnaBHoro
ycTp-Ba
A6 06 BC 61 4E
1010 0110 0000 0110 1011 1100 0110 0001 0100 1110

YHUKANBHbBIM MAEHTU®OUKATOP

100110 0000 0110 1011 1100 0110 0001 0100 1110
MepsuyHoe Tun ycTpoiicTea M aeHTUdMKaLNOHHBI HOMep
ycT§§;g$Bo 6=3051C yoTpoiicTea 12345678

N3rOTOBUTESTL (BC614E16 = 1234567810)

38 = Rosemount
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KOAI/IpOBaHVIe, CTPYKTypa coobLweHna um npouegypa TtpaH3akuuu

IloguunHenHoOE yCTpOﬁCTBO MOXCT OTBCTUTH TaK:

FF FF | FF 86 A6 06 { BC 61 4E 01 07 00 00 06 40 BO 00| 00 45
CO CJIEAYIOUIUM 3HAYECHUEM:
MPEAMBY/A CTAPT AJIPEC KO- T4ncro AHHBIE KOHTP.
MAHDA| Baprr | CTATYC A CYMMA
Cuu- DOYHT
TaTh 7 OK Ha KB, 5.5
KaK BBILLE ... Mnee}-ﬁ-{ey;o AloVM
AAnHHbli
bpeiim,
oT
rnaBHOro
yCTp-Ba
3AMEYAHHUE
Jlns mob30BaTeNisi HUKOT/[a He BO3HUKACT HEOOXOIMMOCTH 3HATh YHHU-
KaJIbHBIA HICHTU(PUKATOP YCTPOICTBA, C KOTOPHIM OH B3aUMOJICHCTBYET.
I'maBHOE YCTPOWCTBO MOXKET MOJYYUTh 3TY 4acTh HHGOPMAIIUU OT CAMOTO
ycTpoicTBa, ucnoyibdysa komauny 0 unu 11 (Cwm. pazgen 4 ).
3aksiroyeHue HART npotokon paboTaeT mo cXxeme riIaBHBIN - MOAYMHCHHBIH, TPU ITOM

MOJKET OBITh OJMH WJIU JIBa TJIABHBIX YCTPOMCTBA (CHCTEMa yIpaBiIeHUS U
py4YHOM KOMMYHHKATOp, Hanpumep). 1o 15 mog4uHEeHHbIX yCTPOUCTB MoO-
KET OBITh MOACOEIUHEHO K OJHOMY MOHOKaHAIly ¢ apoi MPOBOJOB.

Kaxnoe coobimenue coepxuT ajpeca HICTOUHUKA U HazHaueHus. Mcmons-
3yI0TCs IB€ POPMBI apecalluy MOJYMHEHHbBIX YCTPOWCTB: KOPOTKas popma
Uit OoJiee paHHHMX YCTPOMCTB M JJIMHHAs (opMa Uik HOBBIX YCTPOHMCTB
(Bepcust 5 HART).

I[Be TpaH3aKIUuu COO6III€HI/II>1 MO3KET OBLITH BLEIITOJHEHO KaXIyr0 CCKYHOY. B
MaKCTHOM PEKUMC KAXKAYIO CCKYHAY MOCBUIACTCA TPHU COO6HIeHI/I$I.

Craryc epBHYHOTO yCTPOMCTBA BKIIOUAETCs B Kaxkaoe coobmenue. Kon-
TPOJIbHASI CyMMa I03BOJISIET 0OHAPYKUTE JII000E HCKaXKEHHE CaMOTo Co00-
HICHUSL.
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KomaHAabl

Paszpen 4 KomaHAbI

BeedeHue

dopmam coobuijeHusi

PNCYHOK 4-1. O6bwasa
CTPYKTypa coobLieHunst

B stom pasaene onuceiBatorest komanasl HART nportokona, nenonas3yeMslie
JUTst paboThl C MEPBUYHBIMH yCTPOHCTBAMHU. DTO COOTBETCTBYET YPOBHIO 7
— ypoBeHb npmioxeHuid — OSI moxenu nmporokonoB (MexayHapoaHas
Opranuzanus CTaHIapToB).

dopmat coolmieHHs OB MOJHOCTHIO ONMKCaH B pazzaene 3. O0mas cTpyk-
Typa cOOOIEHUs BBITTISIAUT CIeNYIOIUM 00pa3oM:

MPEAMBYNA CTAPTOBbIA CUMBON

KOHTPOJIEHAA

AIPEC KOMAHAA YUCIO BAMT [ CTATYC] [ AAHHBIE ] CYMMA

KomMmaHObI

YHueepcasbHbIe
KomaHObI

B »Tom paznene paccMmarpuaetcs cofepxkanue noneit Komanna, Cratyc u
[annble.

Komanausiii 6alT comepkut 1eiaoe yuciao (oT 0 J0 MeCcTHAIIATepPUIHOTO
FF unu pecsatuunoro 255), koTopoe MpeACTaBIseT cO0O0W KOJ OIHON H3
komanag HART. Ecnu xox pacmmpenssiii, 254, To 32 KOMaHAHBIM OalTOM
CJIelyeT NOTOJIHUTENBHBIN OaliT, M03BOJIss 3a4aBaTh Oosee 256 pa3InyHbIX
KOMaHJI, €CJIM 3TO MoTpedyeTcs.

Komanast HART nmpotokona pa3geneHsl Ha TpU TpyNmbl: “YHUBEpCalb-
Hee”, “Pacnpocrpanennsie” u “Crnennduueckne Komanas! [Ipubopa”.

YHuuBepcanbuble KoMaH bl cotepkat GyHKIUH, KOTOPBIE BHITOJIHSIIOTCS BO
BCEX MEPBUYHBIX Npubopax. ITo crenyromue QyHKIIHH:

CuuTaTh Ha3BaHWE U3TOTOBUTENS U THI YCTPOHCTBA

CuutaTh nepBUUHyIO nepeMennyo (PV) u enuHune usmepenus
CuuTaTh TOKOBBIN BBIXOJl ¥ MPOIIEHT AHana3oHa

CuuTaTh 40 YeTHIpEX MPENONPENEICHHBIX JUHAMUYECKUX TMePEeMEHHBIX
CunTaTh MU 3alUCaTh 8-CUMBOJBHEIA TAT, 16-CUMBOJIBHEIA ONKCATEIb,
Jary

CunTaTh WK 3alUCaTh 32-CUMBOJBHOE COOOIICHUE

CuuTaTh AMaNa3oH JaTYMKa, €IMHULIBI U3MEPEHUS U KOHCTAHTY BpEMEHU
JIeMIQUPOBaAHUS

CuuTaTh CepUHBIN HOMEp YYBCTBUTEIBLHOTO dJIEMEHTA U OTPAHUYEHHUS
CuuTaTh WIK 3aMucaTh HOMEP OKOHYATEIBHOM cOOpKHU

3anucath aJpec B MOHOKaHale

[MoapoGHee OONBIIMHCTBO YHUBEPCAIBHBIX KOMAaH]I OMKUCAHO B TaOIHIlE
4-1.




HART: TexHuuyeckum ob3o0p

PacnpocmpaHeHHbIe
KomaHObI

Cneyudgu4deckue
KomaHObI lpubopa

HaHHbIe

Pacmipoctpanennsie Komanabl cofepkaT QyHKIMH, KOTOPHIE BHITOJHSIOT-
Cs BO MHOTHX IEPBHYHBIX NpUOOpax, HO He BO Bcex. Eciu ycTpoiicTBoO
CIOCOOHO BBITMOJHSATH JaHHbIe (YHKLIUHU, TO 3TH KOMaHABI JOJDKHBI OBITh
MOCJIaHbl €MY JUISl UX BBIITOJIHEHHS. DTO cleayonue QyHKIUu:

CunTaTh Ha BHIOOP 1O YETHIPEX AMHAMHYECKHX MEPEMEHHBIX
3anucarh KOHCTaHTY BPEMEHHU NeMI(pUPOBAHUS

3anucaTh AMaNa3oH AaT4yHuKa

KanubpoBath ( yCTaHOBUTH HOJIb, 33/1aTh IIKAIY)

3anarh (GUKCHPOBAaHHOE 3HAYEHHE BBHIXOJIHOT'O TOKA

BrINONMHUTE caMO-AHMarHOCTUKY

BrimonHUTE cOpoc

Hactpouts Honb nepBuuHOll nepemenHoi (PV)

3anucarh €AMHUIIBI U3MEPEHHUS NEpBUUHON nepemenHoi (PV)
HacTtpouTs HONb ¥ KOAPOUIUEHT ycHIeHUsT NU(PO-aHATIOTOBOTO Mpe-
obOpasoBaTes

3anucarh GyHKIUIO TpeodpasoBanus ( KBajgpaTHyHas / TWHEHHAs )
3anucarh CepUITHBIN HOMEP YyBCTBUTEIBHOTO 3JIEMEHTA

CuuTaTh UM 3aNUCAaTh Ha3HAYCHUS TUHAMHYECKOHN NMepeMeHHOU

IMoapoOHee OONMBIIMHCTBO PACIPOCTPAHCHHBIX KOMAaH OMTUCAHO B Ta0JIH-
e 4-2.

Crenndnueckue Komansr [Ipudopa conepxar GyHKIMH, yHUKATBHBIE 15
KOHKpETHOTO0 InepBuuHoro npubopa. Hanpumep:

CunTaTh MM 3alMcaTh 3HaUYCHUE, OTCEKAoIee HU3KUN pacxon
CrapT, CTON WJIM OYUCTKA CyMMarTopa

CuunTaTh WM 3anMucaTh (aKToOp IUNIOTHOCTH IS KaTTMOPOBKH
Br1OpaTh nepBUYHYIO MEPEMEHHYIO (BECOBOM pacXo/] WM MIOTHOCTH)
CunTaTh MM 3anucaTh HHOOPMALMIO O MaTepHuanax npubopa
HacTtpouTs KaauOpoBKY 4yBCTBUTEIBHOTO JIEMEHTA

Crenuduueckue KoMaHpl Mpubopa He OYAYT Aanee 00CYKAAThCSA B IaH-
HOM 0030pe. [ O6onee moapoOHOI MHPOpMaIUu oOpanfaiiTech K JIOKY-
MEHTAI[UH COOTBETCTBYIOIUX U3TOTOBUTENEH MPUOOPOB.

Wudopmanus o craTyce COIAEPIKUTCS TOJBKO B COOOLIEHUSNX OT MPEBUY-
HBIX (TIOJYMHEHHBIX) yCTpoicTB. OHa COCTOUT M3 ABYX OaWT ¢ 3aKOAMPO-
BaHHBIMHM OuTaMu. B mepBom OaiiTe yka3bplBaroTCsl OITMOKM oOMEeHa JaH-
HBIMH, €CJIM TaKOBbIE UMEIOTCS. B MpOTHBHOM citydae, eciii 0OMeH ObLI
BBITIOJTHEH KOPPEKTHO, 3TOT 0aliT MOXKET co/epkKaTh CTaTyC MOJTYyYeHHON
KOMaH/bl (HampuMep, yCTPONCTBO 3aHATO WIM KOMaHJa HE paclo3HaHa).
Bo BTrOpoMm OaliTe craTyca yKkas3bpIBaeTcsi COCTOSIHHE (QYyHKIMOHHPOBAHUS
MOAYMHEHHOT0 yCTPONCTRA.

HekoTopble XapakTepuUCTUKH CTaTyca MPUMEHHUMBI i JII000# TpaH3ak-
uuu. Jlpyrue cniennduuHbl 115 KOHKpETHBIX KoMaHJ. bonee moapobHoe
onncanue xapakrepuctuk HART komanj MoxxHO HaliTh B Tabnunax 4-3 n
4-4.

He Bce KOMaHABI M OTBETHI COACPIKAT JAaHHBIE. A €CIH COACPKAT, TO HE
Oonee 25 OaiiT. /laHHBIE MOTYT OBITH IPEJCTABJICHBI B OJTHOM U3 CIEIYIO-
mux (popMaToB:

Lensie uncna [1 8, 16 umu 24 paszpanos, 6e33HAKOBEIE

Yucna ¢ miasaromeii Toukoit [ dopmar ¢ nnaparomeii Toukoit IEEE
754 (32 paspsana )

ASCII cumBonbHbIe cTpokH L] 4 cMMBoNa ynmakoBaHbl B Kaxble 3
Oaiita

JlaHHbIE M3 CTaHAApPTHOrO cnucka (] 3akoampoBaHbl Kak 8-paspsaHble
Lenble.




KomaHAabl

lyHkmbl u3 cnucka

UNdenmudpukayus
us2omoeumerisi

MHozonapamempuyveckue
npubopsbli

3aknroyeHue

Tabnuubi

KonuuecTBo O0aiiT TaHHBIX U POPMAT TAHHBIX, UCIIOTB3YEMBIN IS KaXI0U
nopuuu uHGopManuu, CienuGUIHBI I Kax 10 komauabl. [logpoOHOCTH
nauel B Tabnuuax 4-1 u 4-2.

[TyHKTHI TaHHBIX, KOTOPbIE BEIOUPAIOTCS U3 MPEIaraéMoro CIucKa, KoJIu-
pYyOTCS B COOTBETCTBUHM C mo3unueil B cnucke. Xapakrtepuctuku HART
coJepkKaT CTaHAaPTHBIC IPOHYMEPOBAHHBIE CIIUCKY JUIS CIELYIOIMUX TUIIOB
UH(pOpMaIUu:

WnenTudukanus n3roToBUTEINS
Tun ycrpoiicTBa (Koabl cieU(pUYHBI A1 KaXKJI0TO U3TOTOBHUTEIIs )
EnuHuub! n3mepenus
Oynkuus npeobpazoBanus ( 0 = nuHeitHas; 1 = kBagpaTuyHas )
Marepuan
Br16op ypoBus anapma ( 0 = BbICOKMit; 1 = HU3KHI )
3amuTa ot 3anucu ( 0 = He 3aIIMINEHO OT 3aIlUCH;
1 = 3amuIeHo oT 3aIlucH )

YnpaBineHue nakeTHbIM pexuMoM ( 0 = makeTHBIH peXXUM OTKIIIOYEH;

1 = makeTHBIH peXUM BKIIOUYECH)
Odusnueckoe popmuposanue curnanos ( 0 = Bell 202, noka enun-

CTBEHHasl BO3MOXKHOCTD)

CymiecTByeT Takkxe MHOTO CIMCKOB, crienuuyHbIX Juist npubopos. Ha-
IpHUMep, €CTh CIUCOK ISl CIIELMAIBHBIX MaTePUATIOB WIH AONOIHUTEIb-
HBIX QyHknuid. OOpaTuTech k noiaHo# gokymeHntauuu HART nns momyye-
HUS CIIHUCKOB COOTBETCTBYIOUIUX KOJIOB.

HexkoTopbie mpuOOPHI U3MEPSIIOT HE OJIHY, @ HECKOJIBKO (PU3HYECCKUX BEIIH-
yuH. Ecth Takue HART koMaH/IbI, KOTOPBIC MO3BOJISIOT B OJTHOM COOOIIe-
HUM TIOCBLIATH JI0 YEThIpEeX U3MEepeHUl. B HEKOTOPBIX MHOTOTIapaMeTpuie-
ckux mpubopax HabOp U3MEpsIEMBIX MapaMeTpoB mpenomnpeneicH. Ho B
JIPYTUX TOJIb30BATENIb CaM MOXET BHIOMPATh U3 MHOXKECTBA NEPEMCHHBIX,
OTIpEJIeJICHHBIX JUIsl JaHHOTO pubopa.

PacnpoctpanenHsle koMaHAbl ¢ KogaMu oT 50 10 56 mpenHa3sHayeHBI A
TaKUX MEPEMEHHBIX, a TAKXKE€ UX YyBCTBUTEIBHBIX JJIEMEHTOB U AUAIA30-
HOB. Hanpumep, ycTpoiicTBa, KOTopsle MOAAEpKUBAIOT kKoMaHay 51, cmo-
COOHBI BEIOMPATh NEPBUUHYIO, BTOPHYHYIO, TPETHIO U YETBEPTYIO IepeMeH-
Hyo (PV, SV, TV u FV), kotopble MOTYT OBITh CUUTAHBI C TOMOIIBIO KO-
MaHJbI 3. Wnu ke, komanaa 33 mo3BoJigeT TJIaBHOMY KOMIIBIOTEPY yKa3aTh
HEIOCPEACTBEHHO, KaKyI0 IEPEMEHHYIO CIIEAYET BKIIOUYUTh B TEKYIEE OT-
BETHOE COOOIIEHHE.

Komanast HART mpotokona pa3geneHsl Ha TpU TpyNmbl: “YHUBEpCalb-
Hee”, “Pacnpocrpanennsie” u “Crnennduueckne Komanas! [Ipubopa”.

Coo001IeHNs OT IEPBUYHBIX YCTPOHCTB COMEpkKAT HHPOPMAIIHMIO O CTATyCE,
OTHOCSIIYIOCS K TPaH3aKIIMH KOMAaHABl B COCTOSHUIO CaMOro mpuodopa.

JlaHHbIe IpeACTaBICHBI B BUJE LEIBIX YUCEN, YUCEJI ¢ MJIaBaromieil Toukoi,
ASCII TekcTOBBIX CTPOK U IPOHYMEPOBAHHBIX IYHKTOB B CITHCKE.

B npuBeneHHBIX HMXKE TabinLax coOpaHbl HanOoJsiee YHUBEpCAJIbHBIE U
pacnpocTpaHeHHbIE KOMaHJIbl U XapaKTEPUCTHKH CTaTyca.

B rabnunax 4-1 n 4-2 nepeunciienbl QyHKINK Haubojee yHUBEPCAIBHBIX U
pacnpocTpaHEHHbIX KOMaH/, a TaK)Ke MPeJCTAaBICHUE JaHHBIX, KOTOPHIEC B
HUX UCIIOIB3YIOTCS.

B tabnunax 4-3 u 4-4 npuBeacHO KonupoBaHue OalT craryca. OOparmnaii-
Tech K moHoi nokymeHtannun HART 3a Oosee moapoOHBIM onucaHHEM.
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TABJIMLUA 4-1. YHuBepcarnbHble KOMaHabl.

HOMEP KOMAHAObI U ®YHKLUA

AAHHbLIE B KOMAHAE (THM)

AAHHBIE B OTBETE (TUM)

Bawit 0 "254" (pacwmpeHnne)

TenbHOM 3N1IeMEeHTe NnapamMeTpa npolecca

BainTt 1 KOA N3roToBUTENS
Bant 2 Kof Tvna ycTpoucTBa
Bawit 3 ymcno npeambyn
Bant 4 BEpCUs YHMBEpCarbHbIX
KOMaHz
Bawit 5 BEpcus cneumdruieckmx
0 CuuTaTb yHUKanbHbIV NOeHTUMMKaTOp Het KOMaHp,
Bawit 6 Bepcus nporpam.
obecneyeHus
Bawit 7 Bepcusa annaparHoro obecr.
Bawit 8 drary yHKUMIA yCTpoicTBa
(H)
Bant 9-11 npeHTUd. Yncno ycTponcTea
(B)
Baint 0 Kon, eAVHUL, U3MepeHns
NepBUYHON NepeMeHHON
1 CunTaTb MEPBUYHYIO NEPEMEHHYIO Het Baiit 1-4 NEpBUHES NEPEMEHHES
(F)
Bant 0-3  Tok (MA)
2 CuutaTb TOK M MPOLEHT AManasoHa Het ) .
Bant 4-7 NPOLEeHT AnanasoHa
(F)
Bant 0-3  TOK (MA)
(F)
Bant 4 Kog, en. u3Mm. neps.
napameTpa
Bawit 5-8 nepsuyHasa nepemeHHas
(F) }
3 CuyutaTb TOK U 3HA4YEHNSA YeTbIpEX ni?)m o KOA €A.M3MEp. BTOpUHHOM
(MPEAOMPeAEneHHbIX) AMHaMUHecKi Het EaﬁT 10-13  BTOpWMYHasA nepemeHHas
nepemMeHHbIX (F)
Bant 14 KO[, eA.M3Mep. TpeTbeln nep.
Baiit 15-18  TpeTbs nepemeHHas
(F)
Bant 19 KOf, ed.n3mep. YeTBepToN
nep.
Bant 20-23 4eTBepTas nepemeHHas
(F)
6 3anucatb agpec onpoca Bant 0 apgpec onpoca KaK B KOMaHAe
11 CHI/ITaTVb YHUKanbHbI uaeHTudmkartop, | bawnt 0-5 Tar KaK B KomaHae 0
CBSI3aHHbIV C JaHHbLIM T3roM (A)
12 CuutaTb coobLieHne Het ( AI\S)aMT 0-23 coobuerme
Bawt 0-5 Tar
A)
Bawt 6-17 onucarerb
13 Cuwutatb Tar, geckpunrtop, aarty Het )
Bant 18-20 para
D)
Banit 0-2 cepuiiHbI HOMEpP YyBCTB.3M-Ta
Bant 3 Kog, ed.m3mep. Ans ceHcopa,
npepernbl U MUHUMaIbHbIN
nHTepBan
14 CuutaTb MHGOPMALIMIO O YyBCTBU- Het bBait 4-7  BepxHuWi Npefen Aartynka

(F)

Bant 8-11 HwxHWI Npegen garynka

(F)

4-4




KomaHAabl

TABINNUA 4-2. PacnpocTpaHeHHble KOMaHabl.

HOMEP KOMAHAObI N ®YHKLUA

33 CuuTaTb NepeMeHHble AaTyunka

DAHHbIE B KOMAHAE (TUM)

Bawvit 0 kog nepem. aatunka ans cnota 0
Bawvit 1 kog nepem. gatuuka ansi criota 1
Bawit 2 kop nepem. gatunka ans cnora 2

Bawvit 3 kog nepem. gatumka ans cnota 3

OAHHbIE B OTBETE (TWM)

Bant 0  kom nepem. garuuka ans crorta 0
Bavt 1  kom eavHuy namep. ans crota 0
bBant 2-5 nepemenHas gns cnora 0

(F)
Bant 6
Bant 7

KoA nepem. gartyvka ans cnora 1

KOA eAVHWL n3Mep. Ans cnota 1
(obpesaH nocne nocregHero
3anpoLLEHHOro Koaa)

Bant 8-11 nepemexHasi ans cnora 1

(F)

Bant 12 kop nepem. Aatynka Ans crota 2

bainnt 13  kop eavHuL nsmep. And crota 2

Bant 14-17 nepemerHas ans cnota 2

(F)

Bavit 18 koA nepem. garyuka aonsi crota
3
Bavit 19 kom eguHul namep. ans cnota 3

Baint 20-23 nepemeHHas ans criota 3

(F)
(obpesaHa nocne nocnegHemn
3anpoLLEHHOW NepemMeHHOW)

34 3anucaTtb BENMUYMHY AeMndrpoBaHNs

Baint 0-3 gemndmp. 3Ha4eHwe (cek)

(F)

KakK B KOMaHae

35 3anucaTtb 3Ha4YeHus auanasoHa

Bawvit O kog en. n3mep. auanasoHa
Bait 1-4 BepxHee 3Ha4eHVe AnanasoHa
(F)

BawiT 5-8 HWKHee 3HayeHVe ananasoHa

(F)

KakK B KOMaHae

36 YcTaHOBWTbL BepxHee 3HayeHne

M3MeHeHa"

[OManasoHa (3KBUBANEHTHO HaXaTuio HeT HeT
kHorkn SPAN)
37 YCTaHOBUTb HWXKHEE 3HaYeHue
[OManasoHa (3KBUBANEHTHO HaXaTuio HeT HeT
kHorkn ZERO)
38 Copocutb dhnar "koHdurypauusi
P ® churypau HeT HeT

39 Ynpaenenue 3CIMM3Y

Bant 0 kop ynpasnenns SCIM3Y
( 0 = npoxeyb SCIM3Y,
1 = ckonvposatb SCIM3Y B

KakK B KOMaHae

ogy)
o o Bant 0-3 TOK (MA
40 BowiTu /BbIVIT 13 pexuma (mA)
(F) kaK B KOMaHze
hUKCHpOBaHHOTO ToKa o
(0 = BbIVITM U3 pexuma)
41 BbINOMHUTbL CaMOAMArHOCTVKY AaTymka HeT HeT
42 BbInonHutb cOpOC rnaBHOro
= HeT HeT
ycTponcTea
43 YcTaHOBWTb HOMb MEPBUYHO
. HeT HeT
nepemeHHon
44 3anucaTb eauHULIbl U3MEPEHUsI Bant 0 koA eavHWL n3MepeHust
Z N _ . KaK B KOMaHae
NepBUYHON NEPEeMEHHON NepBUYHON NEPEMEHHON
Bawvit 0-3 n3mepeHHbIN Tok (MA
45 Hactpoutb Homb LIAT (F) P (mA) KaK B KOMaHae
46 HactpouTb KO3(PPMLMEHT yCcuneHust Bavit 0-3 n3mepeHHbIN Tok (MA)
KaK B KOMaHae
LAN (F)
47 3anucatb yHKUMo npeobpasosanns | baiT 0 kop dyHKUMK NpeobpasoBaHus KaK B KOMaHae

48 CuuTaTb OOMONMHUTENbHBIN CTATVC

4-5
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TABJINLUA 4-2. PacnpocTpaHeHHble komaHAabl. MpogonkeHue.

HOMEP KOMAHObI N ®YHKLINA

51 3anwucaTb NpMCBOEHUS ANHAMUYECKON
nepemMeHHoN

OAHHbIE B KOMAHAE (TUIM)

Bait 0
Bant 1
Bait 2
Bant 3

KOA, MEPBUYHON NepemMeHHON Aaryvka
KO, BTOPMYHOW NepemMeHHoN aaryvka
KO[, TPETbEN NEepeMeHHOM AaTynka

KOA, YETBEPTOW NEpeMeHHON Aarymka

AAHHBIE B OTBETE (TWUIM)

Kak B KOMaHAe

52 YCcTaHOBWTb HOMb NepemMeHHO
Aartyvika

Bant 0 Kop nepemeHHoNn gaTunka

Kak B KOMaHAe

53 3anucaTtb eauHULbI U3MEpeHUst AaTumka

Bait 0
Bant 1

KOZ, NEPEMEHHON aaTymka
KOZ, ef.1u3mep. NepEMEHHO AaTynka

Kak B KOMaHe

54 CunTarb MHGOPMALMIO O NEPEMEHHON
haryvka

Bant 0 Kop nepemeHHONM gaTunka

Bant 0 Ko nepemeHHON faTynka

Bant 1-3 cepuiiHbI HOMep ceHcopa

Bawrt 4 kon en.m3M. nepeMeHHoN aaryvka

Bavit 5-8 BepxHWIn Npeaen nepemMeHHoN
haryvka

(F)

BarT 9-12 HkHUIA Npefen NepemMeHHo
naryvka

(F)

BawiT 13-16 BenuumHa aemndmp-s (Cek)

nepemMeHHON Jaryvka

(F)

Banit 0 KOA NepeMeHHOM Aaryvka
55 Banwucarb BenuunHy AemndupoBaHns Bawnt 1-4  BenuunHa gemndrpoBaHns
. . KaK B KOMaHae
nepemMeHHoOM aaryvka nepemMeHHoON aarynka (Cek)
(F)
Lo Bait 0 KOA NepeMeHHOM Aaryvka
56 3anucatb CepuiiHbI HOMEp CeHcopa o T
_ Bant 1-3  cepuiiHbIN HOMEpP CeHcopa Kak B KOMaHae
nepemMeHHoON aaryvka _
nepemMeHHoON aarynka
Banrt 0-5 Tar
(A)
Bant 6-17  onucatenb
57 Cuwutartb Tar, onucaresnb v aarty HeT @)
Bant 18-20 parta
(D)
Banrt 0-5 Tar
(A)
Bant 6-17  onucarenb
58 Banucarb Tar, onucarens u aarty @) KaK B KOMaHae
Bant 18-20 parta
(D)
59 Banucarb ymcno npeambyn B otBete | Bawit 0 yucno npeambyn B oTBETE KaK B komaHae
Baiir 0 Homep KOMaHAbl B MAKETHOM
108 Homep komaHAbl B NaKETHOM pexvme Kak B KOMaHae
pexvime
Baiit 0 kop ynpaBneHus nakeTHbIM
109 YnpaBneHve NakeTHbIM PEXMMOM PEXNMOM KaK B KOMaHOe
Tunbl 0aHHbIX:
A ASCIl cmpoka ( ynakoeaHo rno 4 cumeona Ha kaxobie 3 6baliima )
B Nobumoesle ¢prazu ( 6um 0 = MHo2onapamempuyeckul npubop; bum 1 = mpebyemcs ynpasnsimsb
OCIrIrgy)

IImo

Hama ( 0eHb, mecsy, 200 - 1900 )
C nnasaroujeli moykoli (4 6atima e gpopmame IEEE 754)
Llenbie yucna xxxxx yyy ( Xxxxx = gepcusi annapamHo2o obecneqyeHus; yyy = K00 popmuposaHusi

¢usuyecKkux cueHasos)

HeommeueHHble daHHble sensiromcsi 8-, 16- unu 24-pa3psadHbIMU UesbIMU Yucnamu.
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KomaHAabl

TABJTNMUA 4-3. KogupoBaHue cTaTtyca.

[epBrii OaiiT:

BUT 7 = 1 OLLMBKN NEPEOAYN OAHHbIX:

But 6 ombka no 4YeTHOCTH

But 5 owmnbka nepenonHeHns

but 4 owmbka hopMupoBaHusa dperima
But 3 omnbKa KOHTPOMbHON CyMMbI
but 2 (3apesepBrpoBaH)

But 1 nepenonHeH Bydep npremMHuka
But 0 HeornpeaeneH

Bropoit Oaiit:

[lepserii Oaiit:

But 7 =0 OLUMBKU KOMAHA:

Butel ¢ 6 no 0 (He nobuToBoe OTOGpPaxeHue)

0 owmnbka, He xapakTepHas ANs KoMaHz
1 (He onpepneneHo)
2 HeBepHbIi  BbIGOp
3 nepenaHHbIi NapameTp CIIMLLKOM BenvkK
4 nepeaaHHbIl NapaMeTp CIMLLKOM Marn
5 MONy4YeHO CIMLLKOM Marno GavT AaHHbIX
6 owmbka KoOMaHabl, cneunduyeckon ans aaryvka
7 B pexviMe, 3alLMLLEHHOM OT 3anvcu
8-15 OLWMOKM, XapaKTepHble AnA KOMaHA (CM. Hwbke Tabn.4)
16 [OCTYN  OrpaHuyeH
32 YCTPOWCTBO 3aHATO
64 KOMaHAa He 3afeicTBOBaHa

Bropoit Oaiit:

but 7
but 6
but 5
But 4 Bce 0
but 3
but 2
but 1
Bbut 0

But 7 (80 B wecTHaguaTepyyHOM BWAe) HEMCNpaBHOCTb npubopa

BT 6 usmeHeHa KOHdUrypaums
Byt 5 XOMOAHbIN CTapT
but 4 .
BuT 3 (PMKCMPOBaH BbLIXOOHOW TOK
Byt 2 HaChblILLIEHe aHarnoroBoro BbIXOAHOTO CUrHana
Bur 1 rnepemMeHHas (He nepBUYHas) BbllUna 3a
BuT 0 orpaHnyeHns
nepByYHas NepemMeHHas Bblllnia 3a OrpaHW4eHusi

lNoka3aHbl wecmHadyamepuyHble 3Keu8aeHMbl, 8 MpedrnosIoXKeHUU, Ymo fNpucymcmayem moJsbKo 0OHa xapakmepu-

CmuKa cmamyca.

OTH KOJbl UMEIOT pa3JIMuHOE 3HaUeHUE IS pa3InYHbIX KOMaH]I. B cienyto-
mei TabyuIe nepevuciieHsl HEKOTOphle U3 3TUX 3HadeHuid. OOpamaiitecs
Kk moiHod nokymentaunun HART 3a undopmanueit o ToM, kakue KOIbl U
3HAYCHUS UCIIOJIb3YIOTCS IS KaKIOW KOMAaH/BI.

TABJIMUA 4-4. Koabl owwn-
6ok, cneuynduydHble Ans
KOMaHA.

Kon

3HAYEHME

Heynaya npun obHoBneHun
OGHoBrneHve B npouecce paboTbl
3HayeHVe YCTaHOBMIEHO paBHLIM GnvbkaiweMy BO3MOXHOMY

MapameTp npoliecca CRVLLIKOM BenvK
HwxkHee 3HaveHVe Ouanas3oHa CIMLLKOM BENUKO
He B pexvmMe (OMKCMPOBAHHOrO TOKa

10

MapameTp npouecca CrnvwKoM Mar
HukHee 3HaYeHVe auanasoHa CrVLWKOM Mario
He nopaepxuBaeTcss peskum MoOHOKaHarna

1"

B pexvme moHokaHana
HeBepHbI KOO MEepeMeHHON aaTyvka
BepxHee 3HaueHMe Ouana3oHa CrMLLKOM BENuKO

12

HeBepHbI KOO eauHWL, U3MepeHust
BepxHee 3HauyeHuWe avanas3oHa CNWLLIKOM Mano

13

Oba 3HauyeHus OumanasoHa BbIXoOAT 3a OorpaHun4yeHuna

14

BeeneHHoe BepxHee 3Ha4dyeHue Ouanas3oHa BbIXOAUT 3a
orpaHun4yeHue
MHTepBaﬂ CnuLkomMm mMan

4-7



HART: TexHuuyeckum ob3o0p

4-8



CnoBapb TepMUHOB

CnoBapb TepMMHOB

ASCII

Bell 202

CCITT

JaHHBIN clI0Bapb TEPMUHOB (TJIOCCAPUI) CONEPKUT OOBSICHEHHS HEKOTO-
PBIX TEXHMYECKHX TEPMHHOB W abOpeBHATyp B TOM CMBICIE, B KOTOPOM
onu ynortpebnstorcs npu onucannun HART nporokona.

ASCII (American Standard Code for Information Interchange - amepukasn-
CKHIl CTaHJApTHBIA KOJA s 00MeHa MH(popManuei) mpencraBisieT cooon
HIMPOKO pachnpocTpaHEHHBIH KoJ, paspaboranublii ANSI (American Na-
tional Standard Institute - AMepuKaHCKHI HAalMOHATBHBIH MHCTUTYT CTaH-
naptoB). B Hem mpexacraBnensl OykBbl andaBuTa (B HI)KHEM M BEpXHEM
peructpe), uudpsl or 0 10 9 U MHOroWe 3HAKH NMYHKTyalWH B BHUIE 7-
pa3psIHBIX JBOMYHBIX KOMOB. [JoMUMO 3TOTO, HEKOTOpPHIE KOJBI OTBECHBI
nox (GyHKIUHU YIpPaBJICHHS, TaKWe KaK Hayalo TeKCTa, KOHEeIl TEeKCTa, BO3-
BpaT KapeTKH, MepeBOJ] CTPOKH, TaOyJISIIUs, 3ByKOBOM CUTHAJ, 320011 (yna-
JIeHHE CUMBOJIA) U IpyTHE.

[Ipu npeodpazosanuu 7-paszpsaHoro ASCII kona B 8-paspsigHoii 6aiiT crap-
MUK pa3psia 0ObIYHO ycTaHaBinuBaeTcs B 0 MM MCMONB3yeTCsl B Ka4eCTBE
OuTa NMPOBEPKH MO YETHOCTH.

Ucxonnsiit ASCII ko He cOEepKUT €BPONEHCKUX CHMBOJIOB CO 3HAKaMHU
ynapenusi. OHako ceifuac cyuiecTByiot paciupeHusie ASCII koab1, KOTO-
phie 3aHUMAIOT 8 pa3psI0B U BKIOYAIOT B CE0SI JOMOJHUTEIbHBIE CHMBOJIBI.
(Becs pycckuii andaBut conepxutcs B pacmupennoit yactu ASCII Tabnu-
el k010B.) K coxanenuro, 3Ta pacmupeHHas 4acTh HE CTaHJAapTHU30BaHa.
®upma IBM Ha cBoux PC ucnonsiyet paznuunsie pacmupenus ASCII
TabauIkl B pa3Hbix ctpaHax. (Pacmmpennas yacte ASCII tabaunesr IBM
COAEPKUT TaKXKe CHELHAbHbIE CUMBOJIBI JJISI PUCOBAHUS MPSAMOYTOJIbHHU-
KOB OJIHOM MU JByMd JIMHMUSIMU.) HekoTopele IpUHTEPHI MPU COOTBETCT-
BYIOII[EH yCTAaHOBKE MOTYT pPaclo3HaBaTh HAIIMOHAIbHBIE CHMBOJIBI.

Jns co3nanust mmudpos, onucarenerd u coodmennnii HART nporokoin mo-
3BOJIIE€T UCIIOJIB30BATh TOJIBKO HEKOTOPOE MOMHOXKECTBO 7-pa3paaHbix ASCII
CHUMBOJIOB - T€X, YTO MPEJICTABIEHBI KOJAaMH, coaepxamumu nudpsr 2, 3, 4
WK 5 B LIECTHaAATePUYHOM BHJE. DTOT AMANa30H BKIKOYAET B ceOs Bce
muops ot 0 10 9, OykBHI aHrIMiickoro andaBuTa oT A 10 Z B BEepXHEM
perucTpe U OCHOBHBIE 3HAKH IMYHKTyalluu. byKBbI B HIDKHEM PETUCTPE U CO
3HaKaMM yJapeHHs He BXOJAT B JaHHOE MOJMHOXECTBO. JTOT Habop B
HART mnpotoxkose mnpenctaBiieH 6-bl0 pa3psiamMu, OJUH pa3psan u3 7-pas-
panseix ASCII xonoB ynansercd. (B mecTHagnaTepuyHoM BUIE HTOT Ha-
00p TpeaCcTaBIseTCS COOTBETCTBEHHO YMCIaMH, COJEpPKAIUMH HUdpHI 2,
3, 0 u 1). DTO MO3BOJISIET YNAKOBATh YETHIpE CHMBOJIA B TpH OaiiTa, uTO
COKpallaeT [UIMHY TEKCTOBOW MH(OpMaluK B LEJsiX MoBbImeHUs dhdek-
TUBHOCTH NE€Pelaun JaHHBIX.

Bell 202 sBasercs tenepounsiM crangaproM CIHIA. OH ucmonas3yer yac-
toTel 1200 I'm u 2200 T'y qnst mpeactaBiaeHus 1 u 0 COOTBETCTBEHHO, Ha
ckopoctu 1200 601. Bell 202 sBasieTcst HOTHOIYINIEKCHBIM KOMMYHHKAIU-
OHHBIM CTaHJapPTOM, KOTOPBII HCIOJIB3YET APYTYIO apy 4acToT 1uist oOpat-
HOTO KaHaJa.

HART npotokoxn ucnonssyer curtansl Bell 202, HO B moiy-aymiekcHOR
CUCTEME, TaK 4YTO OOpaTHBIN KaHaJ 4acTOT HE UCIOJb3YETCs.

Hexoropeie npyrue cranmaapTtsl Bell uMeroT eBporneiickue SKBUBAJICHTHI
(CCITT), no Bell 202 He umeer.

CCITT (International Telegraph and Telephone Consultative Committee
[l Mexnynapoansiit Koncynsratususiii Komuter no Tenerpady u Tene-
($oHy) 3TO MeXAYyHApOJHAS OpraHU3alus CTAHAApTOB, OTBEYAIONIas 32 MO-
JEMHBIE U Jpyrie KOMMYHUKallMOHHBIE CTAHIaPTHI, TeJle(hOHHBIE M PAJHO
cucteMsbl. [IpoTokonsl ¢ HOMepamu, conaepxkamumu V (V.21, V.22, u T1.1.)
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HART

0S| modenb

RS-232-C

UART

ssBastoTes ctanaapramu CCITT.

HART (Highway Addressable Remote Transducer [1 Anpecyemsrii quc-
TaHIIMOHHBIN Maructpanbnsiii [IpeoOpa3zoBaress) MPOTOKOJ SBISETCS CTaH-
JAPTHBIM TPOMBIIUICHHBIM MPOTOKOJIOM JiJIsi 0OMEHa JaHHBIMU C WHTEJ-
JIEKTYaJIbHBIMU NIEPBUYHBIMU YCTPOMCTBAMU.

Mogenp OSI (“Open System Interconnection” - B3auMojeiicTBre OTKPHI-
TBIX CHCTEM) 3TO OMpPEJCICHHBIN CIOCO0 CTPYKTYpPUPOBAHMS XapaKTEPH-
CTHK M peaju3aluy KOMMYHHKAIIMOHHOT'O MPOTOKOJIa HA “YpOBHH, KaX-
JIBI M3 KOTOPBIX BBIMOJHSCT cleluanbHyo (QyHKuo. [lepBoHavanbHO
Mojienb Oblia pazpaborana MexayHapoanoi Opranuzanueii CTannapToB
(ISO). B n1060it peanuzanuu Kaxjaas GyHKIUs, €CIM OHA 3aJICHCTBOBAHA,
JTOJKHA BBITIOJHATHCS Ha COOTBETCBYIOIIEM YPOBHE, U UHTEP(HEHCH MEXKTY
YPOBHSMH JTOJKHBI OBITH XOPOIIIO OTMPEICIICHEI.

Het siBHOTO yKa3aHUS Ha TO, YTO pa3UUHbIE MPOTOKOIbI, YIOBIETBOPSIO-
e TpedoBanusaM moaeneit OSI, MOryT HEMOCPEICTBEHHO B3aMMOICHCT-
BOBaTh ApYT ¢ ApyroM. OpHako, peaau3anus IUTI030B, OCYIECTBIISIONINX
MEepexo/ ¢ OJAHOI'0 MPOTOKOJIA HA JIPYroH, JOJKHA OBITH JIerde, 4yem s
MPOTOKOJIOB, HE MoANofaomux nog moaens OSI.

HART npotoxon peanusyer ypoBHH | (¢dpusuueckuii yposens), 2 (ypo-
BEHb CBS3M JIaHHBIX; KaHAJbHBIA YPOBEHB) U YPOBEHB 7 (IPUKIATHON ypO-
BeHb) Mozaenu OSI. YpoBHu 3 (ceTeBoil ypoBeHb), 4 (TpaHCIOPTHEIN ypo-
BCHB), 5 (YpPOBEHb ceccur) u 6 (YPOBEHB MPEJICTABJICHUS) HE OTHOCATCS K
JTaHHOMY THUITy JIOKaJIbHOM ceTH.

RS-232-C 310 X0pO110 N3BECTHBIN CTaHIAPT IS MOCIEA0BATEIbHON acUH-
XPOHHOM CBS3M, IEPBOHAYAIBHO pa3paOOTaHHBIH ISl COSMHEHHS] KOMITb-
IOTEPHBIX TEPMHHAIOB U MOAeMOB, cooTBeTcTBeHHO DTE (Data Terminal
Equipment - tepmunanbaoe obopynosanue) u DCE (Data Communica-
tions Equipment - KOMMyHHKaIlUOHHOE O00OPYIOBaHHUE), HA PACCTOSHHUSI
He Oosee 50 ¢pyroB ( 15 meTpos ). Cranaapt ObuT pa3paboTaH DICKTPOH-
Hoit [Tpombrnennoit Acconmanueit (EIA - Electronic Industries Asso-
ciation), OH ompenensieT BUA pa3beMOB, 3HAYCHUSI CUTHAJIOB U YPOBHH Ha-
NPSDKEHHS CUTHAJIOB. B OONBIIMHCTBE MPHIIOKEHUH MHOTHE JIMHUH yIIPaB-
JICHUSI ¥ PYKOTIOXaTHs B 3TOM CTaHJIapTe HE MCIOJIB3YIOTCS, YTO MPHUBO-
JIUT K MIPUMEHEHHIO B OOJIBIIOM KOJIMYECTBE COKPAIIEHHBIX BAPUAHTOB.

Bo Bcex mpaktudeckux otHomeHusax crangapt CCITT V.24 gsaserca tem
’)Ke caMmbIM, uTo U RS-232-C.

BonpmMHCTBO KOMIBIOTEPOB KOMILIEKTyeTcsl mopToM RS-232-C, koTopsit
MO’KHO HCIT0JIB30BaTh JUIsl ojacoeanHeHus mMoaeMa Bell 202 aus cBs3u ¢
HART cerblo.

UART (Universal Asynchronous Receiver Transmitter - YHuBepcanbHbIN
ACUHXPOHHBIA NPUEMHHUK-TIEPEaTYNK) MpeacTaBiseT co0oil OJIoK 3Jek-
TPOHHBIX CXEM, KOTOpBIE OCYIIECTBISIOT IpeoOpa3oBanue Oaita JaHHBIX
(0OBIYHO BBIJJAaBAEMBIH TPOI[ECCOPOM MapajjiedbHO) B CUTHAJ MOCIIEeI0Ba-
TEJBHOW CBS3M U 00paTHO, a Tak)Ke JUIsl JOOABICHUS U YIAJICHUS CTapTo-
BBIX, CTON OMTOB M OMTOB YeTHOCTH. OOBIYHO OH MMEET BHJ MHTETpab-
HOM MeYaTHOHN IUIaThl U MOXET KO(UT'ypupoBaThcs Ha pabory ¢ 7 wiu 8-
pa3psAIHBIMU JaHHBIMH, Ha MPOBEPKY IO YETHOCTH, HEYETHOCTH WK 0e3
MPOBEPKH HA YETHOCTD, a TAK)KE Ha JIFOOYIO CTAaHJapTHYIO CKOPOCTH Iepe-
naun gaHabix. Ha npuemuHom konre UART ocymectsisier mpoBepky Ha
YeTHOCTh U opMaT pperiMa U mockuIaeT cCoo0IIeHns 00 omnoKax CBOEMy
YIpaBISIOLIEMy IPOLEcCopy.




CnoBapb TepMUHOB

ACUHXPOHHasi
nepedaya OaHHbIX

Batim

Bum koHmporns no
YemHocmu

rnaeHbIU -
MOOGYUHEHHbIU

,/1.]'[51 W3BJICYCHUS OCMBICIICHHOM I/IH(l)OpMaHI/II/I M3 IOCJIICA0BATCIBHOTO IIOTO-
Ka Hynef/i " CAUHUIL, NPpUXOAAIINUX MO0 KaHally CBA3HU, IPUCMHOC yCTpOﬁCTBO
JOJI’KHO pacClio3HaBaTh Ha4YaJlO U KOHEI KaXXa0ro OMTa U CHMBOJIA. I/IH(i)Op—
Manusa 0 CUHXPOHHU3AIUU MOXKET OBITh nmoydyeHa HECCKOJIbKUMU criocobamu.

[Ipu cuHXpOHHOW CBSI3M XpOHOMETpHYeckas MHQopmauus nepenaercs 1o
OT/AEJIbHOW IMHUYU WU BKJIAJbIBA€TCS B MOTOK JaHHBIX TaK, YTOOBI MpUEM-
HUK MOT €€ H3BJIeUb.

[Ipu acnHXpOHHO cBA3M (0€3 XpPOHOMETPUH ) CHHXPOHHU3ALUS OCYIIECTBIIS-
eTcs Giarosapsi TOMy, 4TO KaXk/[blii CHMBOJI HAYMHAETCS CO CTAPTOBOT0 OMTa
(Bcerna 0) m 3axaHumMBaeTcs cton Ourom (Bcerna 1). BHyTpu cuMBoia Tak-
THUPOBaHHE II0 OUTaM OIpeleNIeTcss CKOPOCTbIO Mepeeun JaHHbIX (coria-
COBAaHHOU NMPUEMHON M Mepenarolieil 4acThio, a HHOTJAa U aBTOMATUYECKU
nsMmepsemoit). OOBIYHO BpeMsi IPOCTOSI MOXET OBITH JIFOOBIM (Ha YpOBHE
noruyeckoit 1), oqHako HART mnpoTokon TpeOyeT, 4TOObI BpeMsl MpOCTOs
HE MpEBBIIIAI0 BpeMs nepenayu 1 Oaiira.

HART npoTokoJs HCTI0JIB3YET ACHHXPOHHYIO MOCJIe0BATENIbHYIO IIepeaauy,
MochLIas MEPBBIM CaMbld MIIAJIINHN pa3psll B KaXJI0M CHMBOJIE.

Baiit 3T0 Habop OuT (00BIYHO 8), ¢ KOTOPBHIM PabOTAIOT KaK C CIUHBIM
nenasiM. Bocemb OUT (pa3psAaoB) OOBIYHO SBISETCS OOMICTIPHHITHIM pa3Me-
POM JAHHBIX, C KOTOPHIM paboTaeT KoMmbioTep. Takoil pa3Mep JaHHBIX
HOPUHAT MOTOMY, UYTO OH SIBJISICTCS CTCHEHBIO TBOWKH, U KPOME TOTO OH
JIOCTATOYHO OOJIBIIOH, YTOOBI BMECTUTh BECh MANa30H KOJOB HCIOJb3Ye-
MBIX CHMBOJIOB.

but, unu aBouvHas nudpa (binary digit), npeacTaBiseT co00i eTUHUILY
uHpopmanuu na/uer (1/0).

Yucnosas u andpaBuTHas HHGOpMAIH MOXKET OBITh 3aKOJUPOBAHA OMpEIc-
JICHHBIM KOJIMYECTBOM OWT JUIS BBIYUCICHUUN WM IS Tepeayd JTaHHBIX,
Hanpumep, ucnoiab3ys ASCII ko 11 andaBUTHO-IIU(PPOBBIX CHMBOJIOB WIIH
kon IEEE 754 nns umcen ¢ miaaBarolied TOYKOM.

bur yerHocTH yacTo moOaBiseTcs K OMTaM JaHHBIX B cuMBosie. OH MOXeT
OBITh “deTHBIM” WJIM “HEUETHBIM”, 1O COTJacoBaHHIO o0enx cTopoH. [Ipm
HEYETHOCTH JIOTIOJHHUTENbHBIH OUT paBeH | min 0, Tak 4TOOBI cleiaTh He-
YETHBIM 0OlIee KOJWYECTBO €IUHUIl B JAHHBIX M B OuTe ueTHOCTH. [Ipn
YEeTHOW NMPOBEpKE 3TOT OUT ycTaHaBIMBAaeTCS Tak, 4YTOObI caeyaTh ollee
KOJIMYECTBO €JUHUI] YETHBIM.

Ucronp3yst OUT 4€THOCTH, IPUEMHHUK MOXKET OOHAPYKUTh OLTHMOKY, BO3HUK-
HIYI0 B KAKOM-JIM00 OUTE B 1OJI€ IaHHBIX MJIM B OUTE YETHOCTH B MEpelaH-
HoM cumBoisie. UART ycTpoiicTBO 00HApYXHUT 3TO Kak “OmHUOKY YETHO-
ctu”. (3amMeThTe, YTO HENb3s MCIPABUTh TAKYIO OIMIMOKY, MOCKOJBKY HET
crnoco0a OTJIIMYUTH, KaKOM KOHKpETHO OWT ObLT McKaxeH. Cieayer oTMe-
TUTH TAaKXXe, 9TO OJMH OUT YETHOCTH HE MOXKET TapaHTHPOBaTh OOHapYyKe-
HUe OMHKOOK, MOBPEAUBIINX OoJjiee OAHOr0 OMTa B CHMBOIJIE.)

HART npotokon qo0aBisieT HeYETHBIH OUT KOHTPOJIS 110 YETHOCTH K KaX-
oMy TepenaBaeMoMy OaifTy. JladpHeHIIyIo 3alUTy IeJIOCTHOCTH JaHHBIX
OT TOBPEXACHUS 00eCreYnBaeT KOHTPOJIbHASI CyMMa COOOIICHUSI.

B cucreme cBsa3M co cxemoit I‘J'IaBHLIfI-HO[[‘IPIHeHHLII:I TpaH3aKIUu 00061116—
HUH BCCraa MHULOUHUPYIOTCS T'IaBHBIM yTCpOﬁCTBOM (HanpnMep, OeHTpaJb-
HBIM KOHTpOJ’IJ’IepOM). IloguuHeHHBIE yCTpOﬁCTBa TOJIBKO OTBC€YAIOT HaA I10-
JIY4YCHHBIC 3aIllpOCHI. Takas opranusanus CBA3U MO3BOJISICT MPOCTO MPOCK-
TUPOBATH CUCTEMY NOJAYNHCHHBIX YCTpOﬁCTB (TaKI/IX KaK MEepBUYHBIC JaTYU-
KN, MOHTHUPYCMBIC Ha O6’LeKTe), U HaKJIaAbIBaA€T OTBCTCTBCHHOCTH IIO BOC-
CTaHOBJICHHIO OT OIMHOOK LCJINKOM Ha bonee CJIOKHYIO HEHTPAJIbHYIO CTaH-
IHIO.
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Heou4Hoe
npedcmasJsieHue

,qeyxmoqeqHaﬂ cesA3b

,qyﬂﬂeKCHaﬂ cese3b

N36BbIMOYHas

UH¢hopmauyus

Ucknrwoyarowee NN

KoHmposnbHasi cymma

Yucnaa MOTYT OBITH IPEICTABICHBI 110 JI0OOMY OocHOBaHHUIO. OOBIYHOE HUC-
YHCICHHUE UCIIONb3YeT AeCATUUHOE OCHOBaHUE (ocHOBaHME 10), B KOTOpOM
m060e uncao mpencrasiasercs nudpamu ot 0 10 9, KOTOpBIE MUIIYTCA
cIipaBa HaJeBO KaK MHOXKUTEJH I Bo3pacTarmoiux creneHeit 10 (equHu-
IbI, ECSATKH, COTHH U T.1.). B ABOMYHOM NpeICTaBICHUH HCIIOJIB3YIOTCS
TosbKOo nHdpe 0 U 1, KOTOPBIE MUITYTCS MMOCIEOBATENBHO CIIpaBa HaJIEBO
KaK MHOXHTENH JJIs BO3pacTaIux ctenenei 2. Kommnelorepsl mouTtu Bee-
I7la UCTIOJB3YIOT IBOMYHOE IIPEACTaBICHUE YHCEN U APYTUX JAHHBIX, 3aK0-
JIUPOBAHHBIX B UHCIOBOM BHJE, UTO COOTBETCTBYET MEXaHU3MY HEPEKIIIO-
YeHUs! COCTOSIHUS BKiI/BBIKI, CBOHUTCBEHHOMY OOJNBIIMHCTBY IU(PPOBBIX
9JEKTPOHHBIX CXEM.

B cucteme nByXTO4eyHON CBSI3M BMECTE COECJAMHEHBI TOJIBKO JIBA B3aMMO-
necTByromux yctpoicta. [IpoBona uayT oT OHON “TOYKH” A0 APYrou
“TouKu”

B nByxToueduHOM pexuMe Takxke MOkHO ucnonb3oBath HART mportokon,
B OTOM Cllyyae aHaJIOTOBBIA CUTHAJ TOXKE MOYHO 3aJeiCTBOBATh.

CwMm. Takxke “MoHokaHar’”.

ﬂyHJ’IeKCHaH CBA3b 03HA4YacT, YTO CBsA3b BO3MOJKHA B oboux HanpaBJICHUAX
(B OTIIMYUC OT CI/IMHJ’ICKCHOﬁ, TOJIBKO C OAHUM HaHpaBJ’IeHI/IeM).

B NONYy-AYIJICEKCHBIX CUCTEMAX ABC CTAHIMU NCPEAAIOT JAaHHBIC IO OUCpe-
nu. B MOJTHO-AYIIJICKCHBIX o0e CTaHIIMU MOTYT MnepcaaBaTb U NpUHUMATH
JaHHBIC OTHOBPECMCHHO.

B HART npoTrokose Ucnoab3yeTcs Mony-ayIIeKCHas CBS3b.

HpI/IMeHeHI/Ie U30BLITOYHOCTH ITO3BOJISIET O6Hapy)KI/IBaI>, a B HCKOTOPBIX CIIY-
qasix U UCIPaBIATD, OHII/I6KI/I, BO3HUKAOMKUE NpU nepeaavdc HaHHbIX.

HART mpoTokos BKIIFOYaeT H30BITOYHYIO HHPOPMAIINIO B BUIe OUTA TPO-
BEPKU HAa YETHOCTH IS KaXXJOTOo OaiiTa, CAMBOJIA KOHTPOJBHON CYMMBI
JUTSL K&KI0T0 COOOMIeHMs], a TaK)Ke B BUJE MOBTOpaA MoJiel aapeca, KOMaH-
Il ¥ TAaHHBIX, MTOJTYYCHHBIX OT IJIaBHOW CTAHIIMH, B OTBETE MOJYUHCHHOTO
yCTpOHCTBA.

HUckmouaromee MJIU ato crnoxxHast morndyeckas GyHKIUS HaJ| ABYMs JOTH-
yeckuMu BennunHaMmi (0 unu 1), pe3ynbTaToM AeHCTBUS KOTOPOH SIBASET-
cs uctuna (1), ecnu ogHa WM Apyrast BEIUYMHA, HO He 00e BMecTe, MpH-
HUMaeT 3HauYeHHe UCTHHA. B MpoTHBHOM ciyuae, pe3ylbTaTOM SIBIISETCS
noxb (0).

Dta GyHKIHS pacIpOCTPAHICTCS U Ha OAWTHI JaHHBIX, €CIIU €€ MPUMCHSIThH
K COOTBETCTBYIOIIUM OUTaM KaXXJOTO OailiTa, MPOU3BOJIS HAJl HUMH OIepa-
nuto uckmovatoniero MJIM v 3aHocst pe3ynbTat B COOTBETCTBYIONIYO MO3H-
LU0 pe3yabTUpylolero oaiTa.

Kontponsnas cymma HART mpotokosna ucnons3yer uckiatouaromee MJINU
Haj OaiiTaMu cooOLIeHHS B KauecTBE NMPOBEPKU Ha HAIMYUE MUCKAKEHUS.
Yro0bl chopMHPOBATE KOHTPOJIBHYIO CYMMY JUIS COOOIEHUSI, Hal KaXIbIM
0aiiTOM M peABIAYIINM PEe3yIbTaTOM IIPOU3BOAUTCS ONEpalHs HCKITI0Yalo-
mero WJIN.

CwM. Takxe “IIponoJIbHBII KOHTPOJIB 1O U30BITOYHOCTH .

KoHTposibHas cymMMa MpecTaBiseT coO00H MOTMOMHUTEIbHBIN OalT unu 6ai-
ThbI, 700aBisgeMble K COOONIEHUIO, KOTOPBIE COJIEPKAT apUPMETHIECKYIO
CYMMY BCEX MPEABIIYHINX OalT (MepEeHOC 3a CTapIIUi paspsii KOHTPOIb-
HOU CyMMBI OOBIYHO HE YUYHUTHIBaeTCs). Ha mpakTHKe 3TOT TEPMUH YacTO
MPUMEHSIETCS A1 TPOBEPKU MPOIOIBHOM YETHOCTH, Uctoib3yemoit B HART
MIPOTOKOJIE, @ HHOTAA U JUIsl 00Jiee CIIOKHBIX CXEM, TAKHX KaK KOHTPOJIb C
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CnoBapb TepMUHOB

Konmponsb ¢
ucrnosb3o8aHuem
UUKITU4YeCKo20
u36bIMO4YHO20 KOOa
(CRC - Cyclic
Redundancy Check)

Memo0 YyacmomHoz20
cdeuza

Modem

Mooynsauyus

MoHokaHan

HCII0JIB30BAHHUEM IMHUKIHNYCCKOT'O HM30BITOYHOTO Koza.

KOHTpONb ¢ MCTOIb30BaHUEM HUKJINYECKOTO M36BITOUYHOTO Koaa L] aTo
CJIOXKHAasl MPOBEpKa, MPH KOTOPOW CHMBOJI MPOBEPKU (HOPMUPYETCS METO-
JIOM TIOCIeJ0BAaTEIbHOIO CABUTA Pa3psA0B U JIOTHYECKON onepanuuu “uc-
kmovatomee MJIM” Hax KakabIM CUMBOJIOM B cooOmieHuu. Mcmonp3yercs
HECKOJIBKO CTaHJapTHBIX aJTOPUTMOB MPOBEPKH, JAIOIIHUE pa3Hble YPOBHU
3aIIUTHl OT UCKAXKEHUH pa3HbIX TUNOB. Pacnpoctpanen anropurm CRC-16.
B HART mpotokoiie He UCIONb3YyeTCsl KOHTPOJb C UCHMOJIb30BAHUEM ITUK-
JNYECKOr0 U30BITOYHOTO KOJA.

Cwm. Takxe “KontponbsHas cymma” u “IIpoonbHBIA KOHTPOJIB 1O N30BITOY-
HoCTH™.

MeTo/1 4aCTOTHOTO CIIBUTA 3TO METOJ MOJYJISIIUN HU(PPOBOH MHPOpMATUU
JUIS Iepefadyy 1o KaHajgaM CBSI3M C INIOXMMH XapaKTEepUCTUKaMHU pacHpo-
CTpaHEeHHs CUrHana. /[Be pa3iMuHBIE YaCTOTHl UCIOIB3YIOTCS IS Mpen-
crapyienus 0 u 1, 00bIYHO B AMamna3oHe 3BYKOBBEIX yacToT (ot 300 mo 3000
I'm). Takoit curHaM MOKET C yCIEXOM IepeaBaThCs Mo TeNePOHHO CBSI3H.
Cursan 4aCcTOTHOTO C/ABHIa MOET OBITh CMOJYJIMPOBAaH Ha PaJMOBOJIHAX
wnn, kak B HART, Ha kakoM-1u00 ypoBHE MOCTOSIHHOTO TOKa.

Moaem ( MORYASATOpP / AEMOIYISATOP ) MPEACTABISICT COOO0M yCTPOUCTBO,
KOTOpO€ MpeoOpa3yeT ABOMYHBIEC IHU(PPOBbIE CUTHANIBI, HAKIAABIBAs U YCT-
paHsis YaCTOTHBIH CABUT. BOJIBIINHCTBO KOMMEPYECKUX MOJAEMOB ITPOU3BO-
14T ypoBHU curHana RS-232-C. MoaeM He IpefocTaBisieT MexaHu3Ma Ko-
JUPOBaHUS JTaHHBIX, TOJBKO MpeoOpa3oBaHue GpU3NUECKOTO BHIa UCIOIb-
3yEeMOT0 CUTHaJA.

OTOT TepMHUH MOKHO IPUMEHSATh U K MpUObOpy (SIIUKY), coAepxkalieMy
0JI0KH, HEOOXOAMMBIE JIJISI BBITTOJIHEHUSI MOTYJIAIIMY, TAKHUE KaK CXEMBI Ipe-
o0Opa3oBaHus CUTHANIa, KOHHEKTOPHI, ICTOYHHK MUTaHUs, OJIOKU aBTOHA0O-
pa u aBToOTBETa M T.A. VM e 3TOT TEpPMUH MOXHO IMPUMEHHUTH K JIIO00H
UHTErpalbHOM MUKPOCXEMHOM IJjaTe, KOTOpask MPOCTO BBHIMOJHSET OCHOB-
HbIE 3aJ]auu IpeoOpa3oBaHusl.

Mopnemubie iatst CMOS ¢ HU3KMM NMOTpeOJIeHUEM MUTAaHUS MOXKHO HC-
MOJIb30BaTh B MepBUYHBIX ycTpoiicTBax HART.

Moaynsius 3T0 TaKOH MPoIecc, KOra HECyIIHi CUTHAT H3MEHSIETCS HEKO-
TOPBIM 00pa3oM, YTOOBI TEepeaTh HEKOTOPYI MHPOPMAIHIO. DTO MOKET
MO3BOJIMTH TepeaBaTh TOYHYIO HHPOPMAIHUIO, JIaXKe M0 He COBCEM COBEp-
NICHHOMY TPaKTy MPOXO0XJICHUS CHUTHAJIA WU CCJIU MO JAaHHOMY TPaKTy
HEJIB3s Mepe/laTh CUTHAN B €r0 UCXOJHOM BHJIC.

“JleMomysiusi” 3TO MPOIECC BOCCTAHOBJICHUS UCXOAHOW MH(MOpPMANHK B
NPHEMHUKE.

B HART npoTtokosne UCHONb3yeTcs METOJ YaCTOTHOI'O CABHUIa B KauecTBE
METOJIa MOAYJISIUY JAHHBIX B JBOMYHOM KOJE B TOKOBBIC CUTHAJIBI IIOCTO-
SHHOI'O TOKa. B 3aaHHBIX Ipejenax 3aTyXaHue 3ByKOBBIX 4acTOT HE OKa-
3bIBACT BIUSHUS HA TOUHOCTh PEKOHCTPYUPYEMOIO IIOTOKA IBOUYHBIX JaH-
HBIX B IIPUEMHHKE.

B cucreme cBA3uM ¢ MOHOKaHajJoM 0ojiee JIBYX YCTPOMCTB COCIUHSIOTCS
BMeECTE uepe3 OJIMH KaHaJ Iepejaun. B Takoil cuctemMe Kaxoe yCTpoHCTBO
JIOJDKHO MMETh YHHKanbHBIN anpec. CoollieHue, cojepikaliee ajpec Ha-
3HAYCHMUS, JIOJKHO OBITH PACIO3HAHO TEM YCTPOWCTBOM, KOTOPOMY OHO
peJHa3HAYCHO.

HART npoToxosn MoxeT paboTaTh B peKMMe MOHOKaHaja, MO3BOJISSA CO-
€JJUHUTDH C MTOMOIIBI0 OJHON Maphl MPOBOJOB A0 15 ycTpoilcTB. AHamoro-
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HART: TexHuuyeckum ob3o0p

ﬂapanneanaﬂ ces3b

lMnaearowast moyka

PUCYHOK C-1. lMpeacTasne-
Hue yucna B hopmaTe ¢ nna-
BaloLLEeN TOYKOM.

lone ( Field )

lMony-dynnekcHas
cesi3b

MocnedoeamenbHas
cesi3b

BBIC CUTHAJIBI B 3TOM PEKHME HCII0JIB30BATh HEJb3s, IOCKOJIBKY OHH OYIyT
MPOCTO CKIAJBIBATHCS APYT C APYroM B o0IeM KOHType. UTOOBI yMEHB-
IIUTH o0mIee MOTPEeONICHUE MUTAHUSI, KaXJI0€ MOJYMNHCHHOE YCTPOWCTBO
yCTaHaBIMBACTCS HAa GUKCUPOBAHHBIN YPOBCHb TOKOBOT'O CHTHAIA TIPUMEPHO
4 MA.

Cwm. “IlocnenoBaTenbHas CBI3L .

B dopmare ¢ mmaBaromieii TOYKOW YHCIIO MPEACTABICHO B BHJE JBYX Yac-
Teil: akcnnoHeHTh E u mManTtuccel M. Hucno npeacrtasisiercss B Bujae M x
2E (M pa3 2 B ctenienu E). DTo M03BOJSIET UMETh OJUHAKOBYI) TOYHOCTH
JUISL YUCEJl U3 IMIUPOKOTO Hala30Ha.

Crangapt IEEE 754 (c onuHapHO# TOYHOCTBIO), Hcoiab3yembii B HART
MPOTOKOJIe, UMEET 3HAKOBBIA OUT (1 = OTpHIIATEIBHOE YUCIIO0), 8-pa3ps-
HYIO OKCIIOHEHTY (CMelIeHHY0 Ha +127, 4To0bl OblIa BCeria MoJI0KHUTEb-
Has) U 23-pa3psiiHyI0 MaHTHccy. B 3ToM dopMmare MonI0KUTENBHBIE U OT-
pHIIATENBHBIC YHCIa MOXHO MPEACTaBUThH B AuamazoHe ot 107*% mo 10%, ¢
TouHOCTHIO 10 107, uto cocraBiser 0.00001% Benuuunbl. ITOT hopmMar
3aHMMaeT 4eThIpe OaiiTa, Kak MOKa3aHO HIKE:

SEEEEEEE EMMMMMMM  MMMMMMMM | MMMMMMMM

rae S - 3HakoBbIH OUT, E - skcmoHeHnTa, M - MaHTHCCAa.

HART npoTokon ucnosb3yeT Takoe IpeAcTaBIeHUEe YUCeT I BCeX U3Me-
PAEMBIX IEPEMEHHBIX U BEJIMYUH, CBA3aHHBIX C IMANa30HOM.

JIu6o:

YacTh TEXHOJOTHYECKOU YCTaHOBKH BHE onepaTopCKoﬁ KOMHATBbI, IA€ Mpo-
HU3BOAATCA UBMEPCHUA, C KOTOpOﬁ OCYIICCTBIIACTCA obOmen JaHHBIMH,

mmbo:

YacTh cooOIICHNS, CBA3aHHAS ¢ KOHKPETHOW (DyHKIMEH, HapuMep, mojie
ajpeca WM nojie komMaHsl. OHO MOXET COCTOSATh U3 OJTHOTO UM HECKOJIb-
KHX CHMBOJIOB WK 0aliT BHYTpH cOOOIICHU. PasMep uiu Jpyrue npaBuiia
WHTEPIPETALNU KaXIOTO MOJS SBISIOTCS YaCThIO XapaKTEPUCTUKHU MPOTO-
KoJa.

Cwm. “lynnekcHas CBS3b .

[epenaua udpoBoii HHPOPMAIIMK OT OJHOTO YCTPOHCTBA K APYTOMY MO-
JKeT OBITh OPraHU30BaHa JBYMS CIIOCO0aMHU: MapauIeEHO HIIH HOCIEI0Ba-
TenbHO. [Ipu mocieoBaTeEHOM CIIOco0e OUH OUT MOCHIIACTCS BCICSH 3a
JPYTHM 1O OJHOMY TpakTy mepeaauu. [Ipu mapamnenbHOM crocobe He-
CKOJIBKO OUT (00BIYHO OalWT M3 8§ OUT) MOCHUIAIOTCS OJHOBPEMEHHO IO
HECKOJBKUM TPaKTaM, YHCII0 KOTOPBIX PABHO YUCITY 3a1eiCTBOBAHHBIX OHT.

B naHHOM KOHTEKCTE MOJ TPAaKTOM IepeJadd MOHMMAeTCsl MPOBOJ WU
napa IpoBOJIOB, UJIU ApyTas cpeja, UCIoib3yeMas Ul Iepeiady e HHNY-
HOM M(PPOBOI BETUYHHBI B TBOUYHOM BHJIE.

B nro6om cirydae MOKET CyIIecTBOBAaTh OTAEIBHBIM TPAKT, HECYIIUH TaK-
TOBBII CUTHAJI, OIIPEACIAIONINIl MOMEHTHI, B KOTOPBIE CUUTAETCS, YTO CHUT-
HaJIBl IaHHBIX HECYT MOJIE3HYI0 HHPOPMAIHIO.

HART mnpoTokos MCHONb3yeT MOCie0BaTeNbHYI0 nepeaady. [lockonabky
HART mnpoTokoJ SIBJsieTCS aCHHXPOHHBIM, B HEM HET JOMOJHUTEIHHOTO
TaKTOBOI'O CUTI'HAJA.




CnoBapb TepMUHOB

lMpodonbHbIU
KOHMpO/b no

u3zbbimoyHocmu (LRC)

lpomokon

Pykonoxxamue
(nodmeepikoeHue
ces3u)

Cumeon

Cumnnekc

CuHXpOHHas cesi3b

Cucmema c
HeCKOJIbKUMU
a2/1a8HbIMU
ycmpoucmeamu

Ckopocmb nepedayu
OaHHbIX

OTOT BUJ NPOBEPKHU LETOCTHOCTH COOOIEHHs, NHAYEe M3BECTHBII KakK Ipo-
J0JIbHAsl YETHOCTb, UCNOJIb3YeT KOHTPOJIBHBIM CHMBOJ, COJEpXKaIluil He-
YETHBIH WJIM YETHBIH OUT YETHOCTH JUIsI COOTBETCTBYIOIINX OUTOB B KaX-
JOM CHMBOJIE cOo00meHNa (0OBIYHO BKIIOYAIOMIETO aApec U KOHTPOJIbHBIE
CUMBOJIBI Hapsiy ¢ GaKTHUYECKUMH JTAHHBIMH).

HART npoTtokoun CToab3yeT 3TOT BHJI IPOBEPKH OMNOOK. B coueranuu c
OMTOM KOHTPOJISI 1O YETHOCTH JJIsl KaXJO0TO WHAMBHUAYAIHHOTO CHMBOJIA,
9TO MO3BOJIAET OOHAPYXKUBATH HECKOIBKO OMUOOK B OJHOM CHMBOJIE.

CwMm. takxke “Uckmrouaromniee UJI.

KoMMyHHMKalMOHHBIN TPOTOKOJ MpECTaBIseT co00il Habop mpaBuI, NMpHU-
MEHSIEMBIX IIPU T€HEPUPOBAHNUHU M IIpUeMe coodiieHnus. B Hero Moryr Bxo-
JUTH XapaKTepUCTUKHU ISl IpaBUJ TPaH3aKIUU (B3aUMOOTHOIIECHHUE IJIaB-
HBIW-TTOTYMHEHHBIN, TOATBEPKACHIE IPHEMa COOOIEeHUs, TaAHM-ayThl, BOC-
CTaHOBJICHHE MCKa)XEHUH), CTPYKTypa COOOIIeHUs (CTapTOBBIA CUMBOII,
aapecanusi, popMaTsl JaHHBIX, IPOBEpKa ONIMOOK), KogupoBanue (popma-
THI TEKCTOBBIX ¥ YHCJIOBBIX JIaHHBIX) U XapaKTePUCTUKN (PU3UIECKOTO CHUT-
Hasa (METOA MOAYJALUY, THII CUTHAJIa, yDOBEHb CUTHAJA, Cpe/ia Iepelaun).

CwMm. taxxke “HART”.

Pykonosxartue sBisieTcst 4aCThI0 MHOTHX KOMMYHHKAIMOHHBIX IPOTOKOJIOB.
3TO METOJ, UCIOIb3YEMBIN /ISl KOHTPOJIS 32 MOTOKOM MH(pOpMaIuy, mpe-
JOTBpAIIaeT NepernojIHeHUe IpUeMHUKa. be3 pykonokaTusi IpueMHUK MO-
JKET OBITh TOTOB M CIIOCOOCH MPUHUMAThH COOOIICHUS B JIF0O0E Bpems. Py-
KOIOKaTHE MOXET COCTOSATh U3 ONPEEICHHON I10CIeI0BaTeIbHOCTH ClIe-
[UANBHBIX CHMBOJIOB WIM COOOIICHHUH, UM MOKET MCIOJIb30BaTh OT/EIb-
HBIH ynpasistonnii curnan ( kak B RS-232-C).

B HART mnpotokoiie He HCNOIB3YyeTCs CHEIUaIbHbIIl MEXaHU3M MOJTBEp-
JKICHUS CBSI3U, OTJIMUHBIN OT TOTO, UTO ONpPEJEIeHO MOCIeA0BATEIbHOCTHIO
co00IIeHn, cocTaBnsomux npoueaypy tpanzakuuu. (HART coobmienus
BCEr/a JOCTaTOYHO KOPOTKHE, TaK YTO OHU JIETKO MOTYT OBITH MOJY4YEHBI U
XPaHHUTBCS BO BpeMEHHOM Oydepe u, ecian HeoOX0oaAuMo, 00pabaThIBaThCs
He cpasy, a MO3XKe.)

B 3aBHCHMOCTH OT KOHTEKCTa, CIOBO “CUMBOJI” O03HayaeT JMOO anpaBuT-
HBIH, YMCIIOBOM, TMOO TEKCTOBBIH CHMBOJI, KOTOPBIH MOXET OBITH Npe-
CTaBJeH ABOMYHBIM KoaoM, TakuM kak ASCII; unu xe nepegaBaeMyto Imo-
CJIEIOBATEIBHOCTh OMT, B KOTOPOW cojepikarcs JaHHbIe. [Ipu Takom npu-
MEHEHMH CJIOBA, 110J] CHMBOJIOM YacTO MOHUMAIOT MOPLHIO JaHHBIX, COAEP-
JKAIIYI0 CTapTOBBIA OMT, OUT YETHOCTH M CTON-OUT, OKpYyKaromue (GpakTh-
YECKH MOChIIaeMble JaHHbIE.

Cwm. “lynnekcHas CBA3b” .

CMm. “AcuHXpOHHAs CBA3B .

B cucremax ¢ HECKOJIBKUMHU TJIaBHBIMH YCTPOMCTBAMHM MOXXHO HMETh OoJiee
olHOTO BeAymero. YtoObl Tak MOXKHO ObLTIO paboTaTh, BeIylIne AOJKHBI
OIIPEeNIeIUTh CIOC00, NAIOMINH KaXKJOMY BO3MOXKHOCTb I€peaBaTh JaHHBIE.

HART npoTOKOJ SBJISIETCS MPOCTOM CHCTEMON CO MHOTHMHU BEYI[HMHU.
[Tocie moyUYeHUsT OTBETA OT MOJAYUHEHHOTO YCTPOMCTBA BEAYNIUH KAET B
TeYeHHE KOPOTKOr0 BPEMEHH, MPEXkKIEe YeM HAUMHATH HOBYIO TPaH3aKI[HUIO.
DTO MO3BOJIIET BTOPOMY BEAYIIEMY TOXE MPH HEOOXOJUMOCTH MepeaaTh
coobIIeHue.

CkopocTh nepenayd JaHHBIX B CUCTEME CBSI3U NpEJCTaBiIsieT co00i Kou-
YeCTBO CHUMBOJIOB JJaHHBIX, ME€pelaBaeMbIX 3a OJHY cekyHAy. Hexoropsle
CHUCTEMBI KOJIMPYIOT B OJTHOM CHMBOJIE Oojiee OJTHOTO OMTa AaHHBIX (Y4acTo
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HART: TexHuuyeckum ob3o0p

Cmapmoesbiti u cmon
6umsI

Tadm-aym

TpaH3akuyus

®Ppeum

Llenoe 4ucno

LllecmHaduamepu4Hoe
npedcmasJsieHue

KOMOMHUPYS (a3oByr0 U aMITUTYJHYIO CXEMBbl MOIYJISIIUN).

HART npoTokosl HCIOIB3YeT CKOPOCTh mnepenaun ganusix 1200 6ox. B
KaXJJOM CHMBOJIE NPEJCTAaBICH TOJbKO OJMH OUT JAaHHBIX, TaK YTO CKO-
pOCTh mepenaun gaHHbIX cocTaBiseT 1200 out B cexynay (bps), 4To pas-
HO3HAYHO CKOPOCTH B 00Jax.

[Tpu acHHXPOHHOM CBS3M CTAPTOBBIN M CTON OUTHI UCTIONB3YIOTCS 11 000-
3HaueHHUs Hadaja M KOoHIa Jitoboro cuMBoia. CraproBsiii 6utT paseH 0, 3a
HUM CJIElyeT MEePUOJI IPOCTOs C CUTHAIIOM €IUHUYHOTrO YpoBHs. CTON OUT
paBeH 1, rapaHTupys TakuM 00pa3oM, YTO CIEAYIOIIUHA CTapTOBBIH OUT
OyJIeT pacrno3HaH, JaKe eCiIu MEeXJy HUMH He OyJeT nepuoja mpocTosl.

Hexkotopsie mporokoist (B ToMm uuciec HART) ynauuHSAIOT cTonm OWT, Tak
4TOOBI OH 3aHUMAaN 1.5 wiu 2 TakTa, 4TO MaeT 0OJIbIIe BPEMEHHU Il 00pat-
HOT'O HampaBlIeHUs CBS3HU.

IIpunumaromee yctpoiictBo UART npousBoauT kBaHTOBaHUE IO BPEMEHU
JUISl MHAMBUAYAJIBHBIX OUT IO BeaylleMy (POHTY HMITyJIbCca CTApTOBOTO
OuTa (MCIONB3ysl CICUHUATBHYIO WM MPUHATYIO CKOPOCTH IepeJavyn JaH-
HBIX). YcrpoiictBo UART oOHapyxuT “omubky popmupoBanus dpeiima”,
€CJIM CTOIl OMT HE MOSBUTCS B HYXKHOE BPEMs M3-3a MCKa)XKCHHs CHTHaja
UJIY APYTOro MOBPEXKACHUS.

Ecnu oxnjaemoe coObITHE He HACTYIaeT B TEUEHHUE 3aJaHHOTO BPEMEHH,
3TOT MPOMEXKYTOK BPEMEHM Ha3bIBAIOT “TaiiM-ayToM™.

B HART npoTtokosne ycTaHaBIUBAIOTCA TaliM-ayThl Ha MOJy4eHHE OTBETA
OT NMOJYMHEHHOTO yCTPOICTBA HA COOOIIEHNE OT TJIABHOM CTaHIINH, a TaK-
JKe Ha Iay3y Iocje KaXJ10# TpaH3aKI1K, YTOObI T03BOJIUTH IPYTOMY TJIaB-
HOMY IlepesiaTh COOOIIeHuE.

TpaH3ak1usg COCTOUT U3 NOCIEI0BATEIbHOCTH COOOIIEHNN, HCIIONb3yEMBIX
JUTSL COTTPOBOXKACHHUSI IIOPIIMH MTOJIE3HOH HH(OOPMAIIMK OT OJJHOW CTaHIIUU K
JIpyroi. B HUX MOTYT BXOJIUTH MOATBEPKICHUS IpueMa U (UIH) MOBTOP-
HBIE TIOTBITKU B Clydae OOHapyXKeHHs OIINOOK.

OpeiiM coobOLeHNUs TpeACTaBIsIeT 000 CTPYKTYpy Habopa CUMBOJIOB UITH
OaiiT, cocTaBIAIOIINX €IUHOE 3aBeplieHHoe coobmenne. OH COCTOUT M3
HECKOJIBKUX OTACIBHBIX MOJICH, COJACPKAIUX OTACIbHBIC TOPIIHH JaHHBIX
BHYTpHU Ccoo0mIeHUs (aapec, JaHHBbIC U T.1.). [locienoBaTenbHOCTh MOJCH,
dbopmupyOImUX GpeiiM, SIBAAETCS YACThIO XapaKTEPUCTHK MPOTOKOJIA.

enoe uucno (1, 2 u T.4.), TMO0 MOJOKUTEIBHOE, JIMOO OTPUIIATEIBHOEC.

B HART mnpoTokoie menble 4ucia nepenarTces kak 8, 16 u 24 6ur, u
BCETJIa paCCMATPHUBAIOTCS KaK 0€33HAKOBBIC (TO €CTh MOJOXKUTEIBHBIC).

lecTHaanarepuyHoe (110 OCHOBaHMIO 16) MpeacTaBIeHUE Yncen (s KpaT-
KocTH “hex’) 4acTo UCIOJIb3YEeTCs JJIsl ONTUCAHMSI 3HAYCHUS OaliTa TaHHBIX.
Opna mecTHaauarepuyHas nudpa npuHuMaet 3Hauenue ot 0 go 15, koro-
pble 3anuckiBatoTes kak 0, 1,2, 3,4,5,6,7,8,9, A, B, C, D, E, F. Takum
o0Opazom, 4 6uTa MOTYT OBITH BBIp@)KEHBI OJJHOH IIECTHAAIATEPUYHON U -
poii. 8-O0MTOBBII OaliT MOKET OBITH BBIPAXKEH ABYMS IIECTHAIIATEPUIHBIMU
nudpaMu, HampuMep LIeCTHAAUATEpUIHOE YHCio 43 mpeacraBiseTcs B
nsonyHoM Buje kak 01000011 (B mecstuunom Buae 67), a mecTHaaaTe-
puunoe yucio FF B geonunom Buge 11111111 (255 B gecsatudnom).
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Fisher Rosemount
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119881 MockBa

yn. Manasa Tpy6eukas, 4.8
TenedoH (095) 245 86 86
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Fisher Rosemount
YkpauvHa

254025 Kues

yn. bonbwas Xutomup-
ckas, 0.6/11, ks.20
TenedoH (044) 229 43 43
dakc (044) 224 45 56

Fisher Rosemount
KasaxcTaH

480003 Anma-Ata

yn. Haypyabawn bathbip,
n.109, kB.1

TenedoH (327) 263-64-06
dakc (327) 900-27-88



