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AHHOTADIUA

B pykoBoacTBe omeparopa NpuBeIeHbI OCHOBHBIE CBEJEHHS HEOOXOAMMBIE s
NOHUMaHUH NMPUHIUIIOB (YHKLUMOHUPOBAHHS M yIIpaBiieHus: Kommiekcom MCUM1623.
[lompobHo  paccMOTpeHBI  CIOCOOBI  [POrPAMMHOTO  YIpaBjieHHs  MOCPEICTBOM
MOJIB30BATEIBCKOrO  TEKCTOBOI'O MEHIO, JOCTYIHOIO IIpH IMMOJAKIIOYEHHOM OJIOKe
uHaukaund bM1623, a tak ke NpUKIaZHOH MPOTOKOJ B3aMMOIEHCTBUS KOMILIEKCa
MCHMI1623 ¢ BHemHe#l cucreMol ympasieHus mo uHTepdeiicy CAN-2B. Tax xe B
KauecTBe  WHMOPMATUBHBIX  COOOLIEHMHl, NPUBOJMTCS  ONMCAHMUS  BU3YaTbHBIX
MHMKAaTOPOB COCTOSIHHHM BBITIOJHEHHS M3MEPEHHUS! M XapaKTePUCTHKH CETH, B KOTOPOM
IIPOBOASITCS 3TH U3MEPEHHS.

[IporpaMMHOE MEHIO HMEET MpOCTYIO CTPYKTYDY, I[PEACTABISIONIYI0 COBOi
JIOTHYECKOe  pasneneHue  (YHKUMH  yNpaBiIeHUS  HM3MEPUTENBHBIM  KOMIUIEKCOM.

AKTHBaLMH W Iepexoia MeXAy (YHKUHAMH OCYIUECTBIAETCS C TOMOIIb YeThIpex

ynpasisiommx kHonok b1623: ¢ (BmpaBo),

Kak anprepHaTHBHBIH CIOCO0 yNpaBleHHs HACTPOWKaMu M QYHKIMSAMH, a TaK jKe
npexcTaBienus (nepexauun) manHeix MCHIM1623 mnopmepkuBaeT ceTeBoil MPOTOKON
B3aMMOJICHCTBUSA, peanr30BaHHbIA ¢ nomouibio uHTepdeiica CAN. [IpoTokon onuckiBaeT
(opmaThl pasIMYHBIX KOMaHA (KapoB), NMOPsAOK, NOC/IEN0BATENLHOCT W HAIPABICHHE
MX Mepefayd, a Tak ke TallMly yBEIOMIEHMH O HEHUCIPAaBHOCTSX WM YCIOBHii
BBINIOJIHEHHMS MPOrpaMMbl, TPeOyIOIMX BHMMAaHHMS OT OlepaTopa WIH BHELIHEi

YNpaBJsAIOLLIEeH CUCTEMBI.



FI&ee S RR IO 5

3
311A.399.162 PO 01-1

COAEPXKAHUE

HASHAYEHME TTPOIPAMMDBL. ..o -

2. YCJIOBMS BBITIOJTHEHUS ITPOTPAMMBL. ..o 5
3. BBIIOJIHEHUE ITPOTPAMMBDI ..........cooovveeeeseeeeeeeoeeoeoooooooooooooo 6
3.1 CTpyKTypa NMONB30BATENBCKOTO MEHIO .........ooeroveereeoooorooooooooooo ¥
3.1.1 Onucanue copepkaHus yHKTa MEHIO KATETOPHH €A ..cvvevvvniiriieieeneeressnson) 9
3.1.2 Onucanue comepxanus MyHKTa MEHIO KaTerOPUM «B»....ooovvveiiieioiieiceinee 9

3.2 Ilpotoxon obmena no unrepdeiicy CAN .......ooovvvovooeeeo 11
3.2.1 K@ BAIIPOCA ......covvvveveeceevceessss st 12
3.2.2 Kagpsl TOATBCPXKIACHUS M YBEHOMIICHMSL......cvvivrveneenseeeeeeeeesesessoesosoeeoeoesoes oo 16
3.2.3 KaIP OTBETA .ocovvvvvvvimmceccecensnisssseseeeeeeeeeeeeseeeseee oo 18
4. COOBIIEHUS OTTEPATOPY .....oocovvvvevvrommeremeeseessssssseoeosoeooooooooeoooo 22



/.3

28

33896 S~

4
311A.399.162 PO 01-1

1. HASBHAYEHHME IMPOI'PAMMBbI

[lporpammuoe obecneuenne wusmeputenss MCHUMI1623 peanusyer LeneByro
QYHKUMIO 3TOH CHCTEMBI — HM3MEpeHHEe CONPOTUBIEHHS M3OIALUH, H MPEeJOCTABIsAET
BO3MOXKHOCTh 3afaHus 10 60 omnpaliMBaeMBIX KaHAJIOB B PEXUMAax LHUKIHYECKOro
M3MEPEHHS HIM U3MEPEeHMs MPOM3BOJILHOIO KaHajla (PeXHM H3MEPEHHUs] «II0 BbI3OBY»).
Kpome Toro, cucrema cnoco6Ha pa3nnyaTh CBOWCTBA M XapaKTepPUCTUKH
KOHTPOJIMPYEMOH CeTH: pOI TOKa B CeTU (IIOCTOSIHHBIA WM MEpPeMEHHBIH); ceTb Mox
HalpsHKeHHeM HWJIM 00eCTOYEeHa; CeTh ¢ EMKOCTBIO Wi Oe3 Heé. B 3aBUCUMOCTH OT 3THX
NapamMeTpoB NPUMEHAIOTCA PAa3IUYHbIE AITOPUTMBI, OOECIeYMBAIOIINEe MaKCUMAJBHYIO
TOYHOCTb M OBICTPOAEHCTBHE IPH H3MEPEHHH.

[Ipu Bxmouennn MCMM1623 cucrema aBTOMaTHYECKH ONpeeseT MAKCHMATbHOE
KOJMYECTBO KOHTPOJIHPYEMBIX TOYEK, B 3aBUCHMMOCTM OT alapaTHOil KoH(HIrypauuu
M3MEPUTENSI(THII M KOJNIMYECTBO OJIOKOB KOMMYTAlLMH), a TakKe TOpSIOK HX
nojknoueHus. B npouecce QyHKIMOHMPOBaHHS MporpamMMa crocobHa JNEeTEKTUPOBATh
OTKJIFOY€HHE UM BOSHUKHOBEHHE HEUCIIPABHOCTH OJIOKOB KOMMYTaLUH.

Hns peanusaumit QyHKUMI yHpaBieHUs pexUMaMH U3MEpPEHHUSI U HACTPOMKOM
U3MEPUTEIIBLHOIO KOMILJIeKca IIpOrpaMMHOe obecrieueHue [pPEeACTaBIIsIET
10JIb30BATENILCKHI MHTEp(ENC NoCpeacTBOM MPOTOKOJa OOMEHa C BHELIHEH CHCTeMOil

qepe3 MIHHY CAN, a4 TaK JX€ C MNOMOILIBK TEKCTOBOI0 IMIOJIb30BaTEIBCKOIO MECHIO,

BBIBOAUMOTrO Ha 010K uHaAuKauuu b11623.
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2. YCJIOBUS BBIITOJITHEHUS ITPOT'PAMMBbI

3amyck nporpaMMHOro odecrieyeHus: H3MEpUTEIBHOTO KOMITIEKCa BBINOIHATCS IPH
noznave nuranua Ha MCHM1623. [Ins BO3MOXHOCTH W3MepeHHst TpeGyeTcs MOAKIHYEHNE
xots Obl ogHoro Omoka kommytauuu (BK1623-10 wnum BK1623-15) k Gnoky
npeobpazosanus bIT1623. [Ins 3amaHus U M3MEHEHUS LMKIMYECKOH ouepenu ompoca
KaHajJO0B, a TaK e g J0CTyna K JOPYrHM (YHKUHAM, HEOOXOAMMO MOAK/IIOYEHHE
H3MepuTeNnbHOro Komrulekca K wmmHe CAN unu Hanuuume Onoka uHAuKauud bM1623.

Hann4ue sTux nopkmrodeHuii Tak xe HeOOXOAMMO IS BBIBOZA pPE3yJIbTATOB M3MEPEHUS

H, [IPY HEOOXOAMMOCTH, TOTIONHUTENbHON HHPOPMAIHH.
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3. BbIITOJIHEHHUE IMPOT'PAMMBbI

[locne nopkmoveHns Bcex HeOOXOMMMBIX KOMILIEKTYromMX dacteit MCUM1623 u
noja4ye MNUTaHWSA, NpPOrpamMma, ONpeAeIMB KOHGHUIYPalHUK) KOMIUIEKTA M BBIIOJIHUB
MPOBEPKY KOMIUIEKTHOCTH OJIOKOB KOMMYTallMH, @ TaK JKe, MOCjie pacyera KOHTPOJIBLHOM
CYMMBI KOJIa M YCIEIIHOrO MPOXOKAEHUS NPOLeLypsl BepuHKALMH TPOrPaMMHOIo Koja
(eciu ycTaHOBJIEHA OILMSA), 0XKHJIAET OT OlepaTopa KOMaH/Ibl Ha 3aIlyCcK U3MepeHus Tu6o
HAaCTPOHKH MapaMeTpoB W PeXUMOB paboTsl mpuGopa. KomaHmel oT omepatopa MOryT
OBbITh BBE/IEHbI yIAIEHHO MOCPEICTBOM CETEBOro MpOTOKona vepes uutepdeitc CAN win

7K€ HETIOCPEACTBEHHO 4Y€pe3 TEKCTOBOE MEHIO, BbI3bIBAEMOE Ha OJIOKE MHAUKALIMH.
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3.1 CTrpyKTypa noJib30BaTe/IbCKOro MeHI0

[lonb3oBarenbckoe MEHIO MNPEACTaBIsieT COOOM BU3yalbHbIH WMHCTPYMEHT IO
HacTpoiike U ynpasienuto paboroit MICHIM1623. CTpykTypa MeHIO OpraHM30BaHa B BUJIE
MHOXECTBA CBA3AHHBIX MEXIY COOOH 37emMeHmo6, KaXAbIH U3 KOTOPbLIX NpeACTaBIsSeT
MOJAMHOKECTBO OTACBbHBIX NYHKMO8 MeHIO, CONEPKALIMX HOONYHKMbL, KOTOPBIE B CBOKO
O4Yepellb NMPUBA3aHBl K IOJMHOJKECTBY BBINOJIHAEMBIX NpPUOOpoM ¢yrryuil ([lelicTBuii
HanpaBjIeHHbIX Ha M3MEpPEHHE HIIH H3MEHEHHE BHYTPEHHHX [1apaMeTpoOB M CBOMHCTB
cuctemsl). Ilepexon Mexay s7IeMeHTAMH MEHKO OCYILECTBISETCS HAKATHEM KHOIOK

. (BI€BO) M

NYHKM MeH!0 U BbI30Ba (yukyuti. KHonka

(BripaBo). Knonka [ (BHM3 uau BBIGOP) CIyKMT s BXOja B

(BBEpX MM OTMEHA) MCIIOJB3YETCs IS
BKJIFOYEHHS ¥ BBIKJIIOUEHHS MEHIO, a TaK e JJIS BBIXOAA U3 QVHKYUl U NOONYHKIMOE MEHHO
W BBIKTIOYEHHS OTOOPAKEHHUS MEHIO (BBIKMOUeHNUs). [Ipy BKIFOYEHUH MEHIO, ero MTyHKTbI
OTOOpaXaroTcsi Ha OTCYETHOM ycTpoiicTBe Gioka uuamkanmu (BU1623). Ha «puc. 1»
M300paXKeHa cXemMa OpraHU3al|K M0JIb30BaTELCKOTO MEHIO.

[TyHktbl «A» u «b» mpexncraBinsior coboil aBa pasTHUYHBIX Habopa GyHKUMH,
YC/IOBHO pas/IeIeHHbIX Ha JBe KaTeropuu. [IyHKT MeHI0 «A» NpeincTaBiisieT KaTeropHio
(DYHKLHI 103BOMSAIOMINX TPOCMATPUBATH M PENAKTUPOBATH JONOIHUTEIbHBIE napaMeTpsl
paboTbl npubopa He OTHOCAIIMeECs K mpoueccy usMmepenus. [IyHKT «By» comepkHUT Habop
(GYHKUHMHA MO3BOAIOIMX 3a4aBaTh M W3MEHATh DasUYHbIE KOHMUTYpaLKKH pPEKUMOB
H3MepeHHs MpHOopa, a Tak ke QYHKLHH 3allyCKa U3MepeHHil.

Takum oOpasom, npu 3amycke npubopa, MUlsl TOro, YTO Gbl MEHIO CTANO AKTHBHLIM

AKTHBALMH MEHIO, MEPBBIM OTOOpaXkaeTcsi MEpBEIH nywkm MeHIO KaTeropuu «A». Jlis

(oTOOpaXcaoch Ha WHAMKATOpE) HEOOXOIMMO HAaXKaTh KHOIIKY Cpazy xe mociie

TOT0, YTO Obl MEPEHTH K COAEPIKAHHIO MOAMNYHKTOB MEHIO ClIelyeT HaXaTh KHOIIKY
ITocite vero, craner oTobpaxarbes nepBblil nOONyHKM NaHHOM KaTeropuu — «A.l». Ins

BBI30BA (DYHKLMH, COIEPKAIUMHCA B 3TOM TOAMYHKTE MEHIO TaK iKe ClIelyeT HaKaTb

KHOIIKY
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JaHHOH CXeMe, TaK KaK KaK/0e NOJAMEHIO NPUBA3aHO K OTHOM M TOMLKO OIHOM GYHKLMH.
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3.1.1 Onucanue cojep/KaHUs MYHKTA MEHIO KATErOpUH «A»

«A.1» («BJOKHpPOBKAa He BepHQHUMPOBAHHOTO Koaa») JlanHas QyHKIMS
MO3BOJISIET PEJAKTHPOBATh MapamMerp CHCTEeMBI, Pa3pellaloliil MM  3arperialolui
NaTbHENIIYI0 OKCIUTyaTal[Mi0 M3MepuTeNsd, INpPd COBIAICHMHM WIA HE COBNAJACHUH
KOHTPOJILHOM CyMMBI IIPOrPaMMHOTO 00ECIIEUeHHUsI ¢ ITATOHHOMU.

«A.2» («3anpoc kourpoasHoii cymmsl I1O») DTa QyHKIMSA BBIBOAHT 3HAUCHUE
KOHTPOJIBHOM CYMMBI IIPOIPAMMHOTO obecredeHus Ha OJI0K WHIMKALUH.

«A.3» («ABTO3arpy3Kka UHKJIMYECKOro pexxuma») J[laHHBIA IyHKT IOJMEHIO
TI03BOJISET IIPH OTKIIFOYEHHM ITMTAHUSA COXPAHATh, & MPH BKIIOYCHHWH ABTOMATHYECKH
BOCCTAHABJIMBATE CIHCOK KOHTPOJBHBIX TOUEK B IMKIMYECKOM pexuMe. Texyree

cocrosuue »roro napamerpa («I'O» - BkmouéH unu «HE» - BeIKIroueH) oToOpaxaeTcs B

npaBoit yacT Osioka uHAMKauuy bM1623 1 n3ameHsaTCs Ha)kaTUeM KHOTIOK

3.1.2 Onucanue cofepKaHus MYHKTa MeHI0 kaTeropuu «b»

«B.1» («I[MKJIHYecKUil pexuM») - B 3TOM IIOAINYHKTE BbI3bIBAEMOH (DyHKIHEN

3a/1al0TCs HOMEpa KOHTPOIHPYEMBIX TOYEK B HUKIHYECKOM PEXKHME H3MCPDCHHAL. Hepeﬁop

HOMEPOB KaHAJIOB BBIMOJIHSIETCS KHOMKAMH § ; TEKyllee COCTOsHHME KaHalla
«"O» (Brmouén) nim «HE» (BeIK/IIOUeH) oToOpakaeTcs B MpaBoii yacT LUuppoBoro

HHIWKATOpa U pEAAKTUPYETCSA Ha)XXKaTHEM KHOIIKH W HEITOCPEACTBEHHO

I[IPUHUMAETCH K MCITOJTHEHHUIO.
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[Tonnynkr «b.2» («IIpocMOTp cHHCKA UHMKJIMYECKOH O4YepelH KAaHAJIOBY)
COAEPKUT QYHKLMIO MPOCMOTpa CIHCKA aKTUBHBIX TO4YeK H3MepeHHs. [IpocMoTp crucka

KaHaJIOB OCYILIECTBI/IACTCA TaK K€ HaXXKaTHUAMU KHOIIOK

«b.3» («O0Hy/leHHe UMK/IHYECKOH O4YepeaH KaHAJOB») IO3BOJISIET OTKIOYHUTH
BCE€ aKTHBHbIE KaHAJIbl U3MEPEHHUS B LIUKJIE.

[TonnmyHKT «b.4» (pe:KHMM «I0 BBI3OBY») IO3BOJISET OIMEPATOPY OCYIIECTBHTH
HEeME/UIGHHOE U3MEepPEHHE NPOM3BOJILHOM TOUYKH U3 JOCTYITHBIX B TeKYIEH KOHQUIYpalru
noaxno4eHus 610koB kommyTtanuu BK1623. [lepexon no kaHanaM OCYIIECTBIAETCS, KaK

U B INPEAbIAYIIUX TMOAMYHKTax. 33.1'[)/01( HU3MEPCHHUA TaK € OCYUIECTBIIACTCA HaXaTHEM

KHOIKH |

«b.5» («IlapameTp MOBTOPHOT0 H3MepeHHsI») - NAHHBIM TOAMYHKT MO3BOJISET
M3MEHATh KOJTHYECTBO I0C/IEIOBATEIbHBIX ITOBTOPOB HU3MEPEHHS] TOYEK B ITHKIHYECKOM
pexume MpH OAHOM mnpoxone crucka. ITo ymonuaHuio koaudecTBO MOBTOPOB paBHO |.
MakcrmalbHOe KONMYECTBO MOBTOPOB B TeKylueil Bepcuu 10 paBusercs 3. M3meHeHue,
MPUMEHEHHe W BBIXOJ OCYLIECTBISAETCS TEMH JX€ KHOIKAMH, YTO M B IPEIbIIYLIHX
MOJITY HKTaXx.

«b.6» («PenepHblii KOHTPO/BL») - 3TOT MOAMYHKT MO3BOJISET BbI3BATh ()YHKIMIO
M3MEpEHHsl KOHTPOJIBHBIX TOYEK BCEX MOJAKIIOYEHHBIX OJIOKOB KoMmyTamuu. I[locrne
M3MEpEeHHs KaXI0M KOHTPOJIbHOH Toukm Ha BM1623 B mone BbIBOJa HOMEPOB KaHATOB

BBIBOJIMTCS HOMEp W3MEPEHHOW KOHTPOJIbHOM Touku (rl, r2, r3, r4) u crmpasa OT HEro

3Ha4YCHHUE COMNIPOTHBJIEHHE Ha JITAaHHOH TOYKe.
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3.2 llpoTroko.1 o6mena no untepdeiicy CAN

BpemenHble mapameTpbl nepemaud HaHHBIX anmapaTHoi uacth CAN-Momyns
HACTPOEHBI CJIEAYIOMNUM 00pazoM:
1) IMapamerp TQ =100 « 107 cex;
2) RESYNCHRONIZATION JUMP WIDTH = 1 TQ;
3) PHASE SEGI1 =2TQ;
4) PHASE SEG2 =2TQ;
5) PROP SEG=1TQ;

Hns ocymiecteiaenus obmena nanusiMu Mexxay MCUM1623 u BHemHel cucteMoid,
HanmpuMep, KopabenbHOH cucremoi ynpasnenus (KCY), wucmomesyercss npoTokod,
OTpeeNoIunii 11 obecrieueHus B3auMoeicTBUs YeThipe opMaTa KaapoB aaHHbIX. Ha
«pHC. 2» HarIsAHO OTOOpaXkeHa TUIHYHAs TPAH3aKIKs M3MEPEHHs M0 BbI30BY H 0OMeHa
JAaHHBIMM MEX]y paccMaTpuBaeMbIMH OOBEKTAaMH TIIpM OTIPAaBIE€HMH 3ampoca Ha
usmepenre or KCY k MCHMM1623. Kak npaBuiio, 0HOMY MOCBLIAEMOMY COOBIIEHHEO
(kaopy 3anpoca) or KCV k WCHMI623 B oTBeT HampaBisiOTCS 1Ba MM Oojee
COOOILeHHH, TTEPBBIMU M3 KOTOPBIX BCEraa ABJSAETCS KaAOp noOmeep;coeHus, 3a KOTOPLIM
MOTyYT CIe0BaTh KAOpol ysedomienusn. 3a KaapamMu YBeIOMJICHHS MOCTEIHMM BCerna
nepepaerca  kadp omeema. OIHAKO CYIIECTBYIOT CMTYAlUH, [P KOTOPBIX
M3MEPHUTE/IbHAS CHUCTEMa OTNpaBiIseT Kaap YBEAOMJIEHHs MO0 Kaip OTBeTa 0e3
MPEABApUTENIEHOTO IMOJIy4EHMS 3arpoca OT CUCTeMbl yrpapieHus. Tak, Hanpumep, Mpu
BkmoueHud, MCHIM1623 Beinaér Ha muny CAN kaap otBera co 3HauenueM 0X6 B moje
«Tun 3anpoca» (KOH(Urypamus MOJKIIOUYEHHBIX OI0KOB KOMMYTalLlMH), @ BCJel 3a HUM
OTCbIIACTCS OLHO WJIK J1BA COOOLICHNS ¢ MH(pOPMALIKel O KOMILIEKTHOCTH U HCIPABHOCTH
OTAC/bHBIX MHKPOCXEM B 0J10KaxX (KaJpbl 0TBeTa co 3HaueHussMu 0x11 0x12 B MONISX «THII
3anpoca»). [pyrum npumepom, korza UCHUM1623 oTcbiiaeT coOBIICHHS K BHELIHEH

cucTeMe sBIAETCH (QYHKUMOHHPOBAHHUE CUCTEMBI B IMKIHYECKOM pexuMe H3MepeHHI.



o4 /3

1

22§76

12
311A.399.162 PO 01-1

[Ipy 5TOM W3MEpUTENbHBI KOMIUIEKC OTIpAaBiseT JAaHHble 0e3 MpeaBapUTELHOrO
3arnpoca. Tak e, naHHble MOTyT oTHpaBiIAThes No muHe CAN, eciin KoMaHIa U3MeEPEHUs

OblJ1a 3a1aHa ¢ noMouso B1623

[Tpunuunnaasnas cxema Tpansakuun obmena nanusivu KCY u MCUM1623 no mune CAN

PEXKHME H3IMEPECHHS «I10 BBI3OBY»

Kanpa 3anpoca

KCY 0x24 Tun sanpoca HNannpie NCHUM162
3

Y

Kanp noareepxaeHus

0x24 Tun 3anpoca Kon yeenomnenus Jlannsie

F ¥

Kanpe! yBenomnenus

0x24 Tun 3anpoca Kou ysenomneHus JlanHbie

F'y

Kanp oteera

0x24 Tun 3anpoca Kon ysenomnexus JlaHHble

f 3

puc, 2

3.2.1 Kaap 3anpoca

Kanp sampoca npencraBnser coGoit coofluieHHe OIpeneIeHHOro topmara,
colieprkallee TpH PasIM4YHBIX TOJS JaHHBIX. DTOT Kanap ornpasisercs Kk MCHUM1623 ot
CHCTEMBbI YIIPABJIEHUS Ka)KABIA pa3 Npu HeOOXOAUMOCTH 3a1aTh, M3MEHUTh WM MPOYECTh
MlapaMeTppl K3MEPUTENIBHOH CHcTeMbl. [lepBoe nose Bcex KaJpoB BCEria paBHO 3HAYEHHIO

0x24. Dro mone mnpexacraBnsier CcoOOH  JOMONHHMTENbHBIH (IIOMHMO OCHOBHOTO
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uaeHTHHKaTopa mnaketoB B uHTepgeiice CAN) GuibTp BXOAAIMX COOOLICHUI.

Honyctumble naHHbIe B nojie « Tun 3ampoca» onucadsl B Tadbauie 3-1.

1 Barit 1 Gaiit n Oalit

0x24 Tun 3anpoca | JlaHHbIe

puc. 3

Tabuuua 3-1 — Onucanne noJieit Kaapa sanpoca

Ilone

«Tun 3anpocay»

Onucanue ITone «/lanHbie»

0x1

«ukanveckuii peskum». B atom | <3-i 6aiim>: Onpenensiet
peXuMe 3a/1aeTcs Macka TOYeK JBOWHOE CJI0BO (32-pa3psina)
(KaHallOB) U3MEpPEHHs B LIUKIIE. MAaCKH U3MEPEHHUsI, KOTOPOH
aapecoBaHbl AaHHbie(] -

cTapliee ClI0BO, 2 — Myiajliee

CJIOBO)
<4-7 b6aiimei>; BKIIOYAIOT
HETIOCPEICTBEHHO MacKy

U3MepsIEMBIX TOYEK, I'Jie OUT CO

3HAYEeHUEM «1» - BKJIHOYaeT
TOYKY M3MepeHus, a «0» -

MCKIIIOYAET JIaHHYIO TOYKY.

0x2

«PexxuM no BbI30BY». J[aHHBI <3-u 6aum>: YKa3blBaeT
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«Tun 3anpoca»

[lone

Onucanue

IHone «/Ilannbie»

pexum 3anaetr UCHM1623
OIpe/IeJICHHbIH KaHal Ha
OIIMHOYHOE u3MepeHue. Mzmepenue
IIPOUCXOAUT B 00X0/1 ouepeau
KaHaJIOB B LIMKJIMYECKOM
u3Mepenuu. [locie n3mepenus B
toM pexume MCHUM1623
BO3BpALLAeTCsl K LHKIHYECKOMY

HU3MEPCHHIO KaHaJIOB.

HOMep KaHaJla, Ha KOTOpOM
HeoOXOIUMO cae/aTh

H3MepeHHe.

0x3

«IlapameTp nmoBTOpHOroO
u3mepenusi». [ToBTop uaMepeHus

Ka)KI0W TOYKHU B PEKHUME 10 BBI3OBY

<3-u 6atim>: 3HAYECHUS

nosTopa ot 1 1o 3

0x4

«PenepHbIH KOHTPOJIb». DTa
Komanza nnepesonut MCUM1623 B
PEXUM U3MEPEHHUS PETIePHBIX
KaHaJIOB (KOHTPOJIbHBIX TOYEK B
Ka)kKJI0M OJI0Ke, BCero oOHa) ¢
MoCaeyoLEeH Bblaauel pe3yibraTa

JUarHOCTHYECKOHN TTPOBEPKH.

Her nauubix

0x5

«baokuposka He
BepH(HLUHPOBAHHOIO KOAA».
JlaHHBI# 3anpoc mo3BoJiser
HacTpauBaTh CUCTEMY TaKUM
00pa3oM, 4TO NMPHU HECOBINAAEHUH
KOHTPOJIBHOH CYMMBbI
UCIOJIHAEMOTO KO/1a IIPOrpaMMBI ¢

3TallOHHOM, JanbHelmas padora

<4-6aiT>: | — yCTaHOBUTH
OJIOKMPOBKY;

0 — cHATH OJIOKHUPOBKY;
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«Tun 3anpoca»

Ilose

Onucanue

Ilose «/lanHble»

npudopa G1okupyercs.

0x6

«3anpoc KOHpUTrypauHuw».
BosBparaet rekyuryto
KOH(UTrypanuto 6J10KOB
xkommyTauuu (BK) ¢ ux tunom u
cocrosinueM (10-xkanansHbIM BK,

15-kananeHelii BK, BK

Het nanubix

OTCYTCTBYET).

0x7 «3anpoc KOHTPOJIbLHOH CYyMMBI
IIO». KomaHnpa 3anpaiiuBaeT Het nanHbIX
KOHTPOJIbHYIO cymmy [10.

0x8 «ABTO3arpy3Ka UHKJIHYECKOro <3-0aliT>: ycTaHaBIMBaeMoe

peskuma» [laHHBIN TN KOMaHIBI
MO3BOJISET 3a/1aBaTh apaMeTp
BOCCTAHOBJICHUS/COXpaHEHHUS
CITHCKA TOYEK LIUMKITUYECKOro
pexxuma, npu

BKITFOYE€HHH/ OTKITFOYCHHH

HU3MEPHUTEI.

3HaYeHHe IapaMmerpa:
1 — BKITIOUUTE;

0 — OTKJIFOYHUTB.
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3.2.2 Kaapbl noATBepKAEHHS] H YBeIOMJIEHH

1 Gaiit 1 OaiiT 1 Gaiir 1 GaiT
0x24 Tun 3anpoca Kon yBenomnenust| Jlannsie
puc. 4

Kanpel noarsepxnenus Bcerna otmpaeinsiercss or MCHUM1623 k KCV B oTBer Ha
MONy4YeHHbIH Kaap 3ampoca. B apyrux ciayuasx, Ans yBeIOMIIEHHMS WJIM CHTHAIHM3ALUH
BHEIIHEH CHMCTeMbl O HACTYIUIEHHH KaKuX-THOO COOBITHI OTIPABISIIOTCS KaJApbl
yBenomnenus. Ilepbie nBa 0GaiiTa B TOYHOCTH HJISHTHYHBI [EPBBIM ABYyM OaifTam
MpelblAyllero Kajapa 3ampoca, a B TpeTbeM OaliTe COAEPIKUTCS KON yBeIOMIIEHHS,
KOTOPbI MOXXET HECTH MPOCTO AOMOJHHUTENbHYIO HH(pOpMaluio. B nocieadeM Gaiite B
JAaHHOH peajH3allyu IPOTOKOJA YKa3bIBAaeTCsl MO0 HOMEp KaHaja, KOTOpBI BbI3BA
OWMOKY 1HuOO HENpaBWIbHO 3aJlaHHbIH MapaMeTp, ec/lM OH MpellecTBOBA B

npeaplayeM Kaape. B tadnuie 3-2 npeAcTaBiIeHO ONUCcaHUe KOOB YBeI0OMIIEHHIA.
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«Koa Onucanune
yBe10OMJIEHH»
0x00 VYBeoMIIeHUi HeT
0x01 HenonyctuMelii napameTp 1aHHBIX B
COOOIIEHUH 3anpoca

0x02 Owmubka KOMMyTauK KaHaa

0x03 IIpepeiBaHKe MpeabIoyIIET0 U3MEPEHHUS

0x04 H3mepsiemas cets 6e3 HanpsKeHHs

0x05 M3mepsiemas ceTh Mo HanpsHKEHHEM
0x06-0xFF 3apesepeuposatrivl
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3.2.3 Kaap orBera

Kazap oTBeTa AB/IseTCA 3aKIIOUUTEILHBIM COOOIIEHUEM TPAaH3aKIUH, COIEPKALIIM B
cebe MH(OPMaAMOHHBIE JaHHBIE JJIsl cCHcTeMbl yrpaBieHus. CTpyKTypa Kajpa IOJIHOCTBIO
UJAEHTUYHA CTPYKTYpe KaJpOB NOATBEPKIAEHUS U yBeJAOMJIeHHd. TeM He MeHee, dTOT THUII
COOOIIEHHS JIOTHYECKH OTJIMYAeTCs OT IpPeAbIAYLIEro U SBIAETCS 3aKIIOYHTENbHBIM B

TpaH3aKIHHU 3aIl1p0ca U3MCPEHHS 110 BBI3OBY IIPH YCIICIIIHOM €€ BBINIOJIHEHUH.

Tabauna 3-3 — Onucanue moJiei Kaap oTsera

IMoae IHoae «/lannbie»

«Tun 3anpocay

<4-u baiim>: HOMep U3MEPEeHHOr0 KaHaJa

<5-6 6aum>: pe3ynpTaT U3MEPEHUH Ha JaHHOM KaHaJe.
0x1

MakcumanbHoe 3HaueHHe NpeacTaBisieTcs: yuciom 9999(s
«luKRIHYeCKHA pesRumM»

ACCATUYIHOM HpeHCTaBHeHHIfI), I[TO3TOMY B Ka4ECTBE

pe3ysbTaT UCIONb3YI0Tes 3 OaiirTa.

0x2 Te >xe naHHBIE, YTO U B NPE/IBIIYILEM PEKUME

«Pexum mo BbI3OBY»

0x3 Het mannbIX
«IlapameTp noBTOpHOTO

H3MepeHHs»

0x4 <4-u baiim>: nopaaxosslit HoMep Texyuero BK (ot 1 10 4)
«PenepHbiii KOHTPOJIb» | <5-6 OalT>: 3HaYEHUE CONPOTUBIIEHNS, U3MEPEHHOE Ha

pernepHoy TOYKe AAaHHOTO OJI0Ka (TEePBBIM UAET MIIa I

Oaiir)

0x5 Het naHHBIX

«bJjiokpoBKa He
BepU(HIHPOBAHHOIO

KRoaa»
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IHoJie «/lanHbIE»

0x6
«3anpoc

KOHGUrypauun»

<4-u batim>: B HEM 3aKOIMPOBAHBI TUIIEI ITOAKITIOYEHHBIX
KOMMYTallMOHHBIX 0JI0KOB. Beero 6110koB MOKeT OBITH
MakcuMyM 4 mTykd. balT nanHbIX pa3ouT Ha 4 napsl OUT,
T. €. Ha OIIMCAaHUE KaXXJI0ro 0JIoKa BbleseTCs Mo 2 OuTa.
Ceiiuac o IepXKUBAIOTCS CIISYIOIIME 3HAYCHHUS:

e 00 (OuTbl) - OIIOK HE MOJKIIIOYEH

e 0] (buThl) - nojkioven 10 kaHaIbHBIH 010K

e 10 (6uTel) - mojikioden 15 kaHaabHBIN 010K
Paccmotpum npumep:

JlonycTum nosie JaHHBIX COAEPKUT 3HaUeHHe «0x12»
Pazbupaem naunnas ¢ muaamero 6ura Ne(, yuraem OUTEI
apamu:

® 10 (6urer NeQ 1 Nol) - o3HauaeT 4To k nepBOMy BXOY
110/1K/1104eH 010k ¢ 15 kananamu

® 00 (6uTbl Ne2 1 Ne3) - o3HAUaeT 4YTO KO BTOPOMY BXOY
HHYEIO He I10/IKJIF0YEHO

o 01 (6ursr Ned 1 NoS) - o3HauaeT 9TO K TpeThEMY BXOIY
110)1KJ1I04eH 010K ¢ 10 kananamMu

¢ 00 (OuTel No6 1 No7) - K yeTBEpPTOMY BXO/Y HMYETO HE

10JIKJIFOYEHO

0x7
«3anpoc KOHTpPOJILHOMN

cymmbl [1O»

0x8

«ABTO3arpy3ka

HHK/IHYECKOI'0 pexxuma

<3-u baum>:
® () — KOHTpOJILHAS CyMMa COBIAJIAET C STAJIOHHOM;
® | — HECOBIIaJ[eHUE KOHTPOJIBHBIX CYMM.

<4-5 HaiiT>: 3HaYeHHUEe KOHTPOJILHOU cymmbl [10

<3-Oaum>: BO3BpallacT yCTAHOBIEHHOE 3HAYCHUE

rapamerpa
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IHoJie

«Tun 3anpoca»

Ilone «/lanubie»

0x09-0x10 3ape3epBUPOBAHO
0x11 <4-7 baim>: CocToSHUE KAaHAIOB COAECPKUT IPU3HAKHU
«IIpoBepka MCIIPABHOCTH MEPBLIX 32 KaHAJIOB, IO OJIHOMY OUTY Ha

HCHIPABHOCTH H
KOMILIEKTHOCTH 0JIOKOB

(c 1 mo 32 kanajni)»

Kask/bId Kanal. Cogepxur 15 xananos 6oka Nel, 15
kanasioB 0s10ka Ne2 u 2 kanana 611oxa No3. Konuposanwue
cliejlyroniee:

e 0 (OuT) - KaHaT UCIpaBeH

* | (6ur) - Kanaj1 HeMCIIPaBEH, M OTCYTCTBYET

baiTe! nocsuiaroTcs B CIIETYIOLIEH ITOCTIE0BATEIEHOCTH,
OT MJIAIIIUX K CTApIIMM, T. €. IIePBBIM Oyjier GaiT
COJIepKALIMHM COCTOSIHUE TIEPBBIX 8 KAHAJIOB U T.]1..
CooTBeTCTBEHHO NEPBhIi OUT MepBOro Gaifta COOTBETCTBYET
[IEPBOMY KaHally.

PaccmoTpum npumep, 10y CTHM IOJIE JJaHHBIX COIePIKHT
takue 4 6aira «00.FC.FF.FF».

Criepsa 3anucans! Miajjmue 6aiTsl (cneBa Ha IpaBo), T. e.:
® 00 - mepBoIit OaiT

¢ I'C - BrOpOIii GaiT

e I'F' - TpeTwuii

e I'l' — yerBeprhIii

13 nepsoro Gatita «00» ciemyer 4T0 HaM TOCTYIHBI KAHATHI

¢ Nel o Ne® (6uret ¢ 0 o 7), nanee uz Broporo 6aiira «FCy

CJICLyeT 4TO JlocTynHbl KaHasbl ¢ Ne9 i Nel0 (6utsr ¢ 0 o 1).
Jlaiiee ciiejly1oT e IMHMIIBL, 3TO 03HAYaeT YTO KaHasl ¢ Nel |
1o Ne16 (6ursi ¢ 2 no 7) negocrynnsl. s Tpetbero Gaiita
TOXE CaMOe, U3 Hero CJIEAyeT YTO HaM HEJOCTYITHBI KAHAIBI C

Nel7 o No24 (6urst ¢ 0 no 7). UerBepTsIii 6aitT Mo aHAIOrHH
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IToJsie «/lannbie»

C TPETbUM, TOJILKO TaM KaHajbl ¢ Ne25 mo Ne32.

0x12 «ITpoBepka
HCIPABHOCTH M
KOMILIEKTHOCTH 0JIOKOB

(¢ 33 no 60 kanajbi)»

<4-7 baiim>: Toxe caMoe 4To ¥ KoMaHnja 11, Tonbko
BO3BpalIaloTCs cocTosHus KaHaaoB ¢ Ne33 o Ne60. 1
COOTBETCTBEHHO DTH KaHAIIbl OTHOCATCS K O;10kaMm Ne3 u No4,
T. ¢. nepBble 13 6uT 370 6ok Ne3 u cnenyrouue 15 6ur aTo

0110k 4. JlaHHbIe TIpeJICTaBIEHBI TAK XKe B BUJIE YeThIPEX OaiT.
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4. COOBLLIEHUS OIIEPATOPY

Bo BpeMs BBITOMHEHHMs I[POrpaMMbl MOMHMO HMHGOPMAIHOHHBIX COO0IIeHHH,
OMMCAHHBIX B pasiene « IlpoTokon obMeHa mo uHTepeiicy CAN» HHMKAKHUX JAPYTHX
JIMATHOCTHYECKUX COOOLIEHHH, ONpeseNsolMX COCTOSHHE CHUCTEMBI WM APYIYyIO
uHGOPMAIIMIO [UIs OlepaTopa He MpemxycMOTpeHo. OJHAaKo ONpPeNeauTh H3MEHCHHS
M3MEPUTE/ILHBIX COCTOSHUH NpuOOpa MOXKHO C IOMOIIBIO HETHIPEX CBETOAMOIHBIX
WH/IMKATOPOB, MOJIICAHHBIX COOTBETCTBYIOIIMME O00O3HAYEHUSIMH («TOTOBY, «HAIP.»,
«U3M.+», «UM3.-») U PACIIONIOKEHHBIX B HIDKHEl nHbopMamonHoi yacti bH1623.

VIHIMKAaTOP COCTOSIHUS «TOTOB» TOBOPHT O TOM, YTO NMpUGOp BKIIOYEH U B JAHHBIA
MOMEHT HUKaKMX W3MEpeHW# He MpOMCXOAMT. Eciu 3TOT HMHAWKATOp MOTallieH H
OTCYTCTBYIOT CHTHAJIBI IPYTMX HHAMKATOPOB, TO 9TO FOBOPUT 00 OTCYTCTBUH TpedyemMoro
NUTAHUS TOJaBaeMoro Ha u3MepurenbHblii Kommeke MCHMI1623. OcTanbHble TPH
CBETOJMOIHBIX MHJMKATOpa 3aropaloTcsi BO BPEMsl W3MEpPEHHs CUTHajla CONPOTHBIICHUS
U30JISALHUH.

CHrHa «Harp.» coodlaer oneparopy 0 TOM, 4TO TeKyIlee H3MEPEHUE IPOUCXOIUT
B CETH II0J HANpsHKEHHeM. DTOT CHI'HAJl MOXKET IOSBUTELCS CITYCTS HECKOJBKO CEKYHIL
roclie Hadala W3MEepeHHsl U TOJILKO Ha MepBOM (haze M3MepeHMs CUrHaia (Mpd ropsiiem
MHINKATOpe «U3M.+»). MHIHKATOPhl «M3M.+» H «HM3M.-» 0TOOpa)KaroT Ty MM HHYIO ¢bazy
M3MEpEHHs TOJAPHOCTH CHUTHama M OOBIMHO 3a IepBOH (asoil W3MEpPEeHHA «M3M.T»
HacTymaeT ciexytomas ¢asa «u3M.-». MckioyeHHs BO3HMKAIOT B Cly4ae, €ciy,
HalpuMep, TeKylllee H3MepeHHe ObUI0 MpepBaHO ONEpaToOpOM, HIIM H3MEPUTEINb
HMCHM1623 Bo BpeMsi M3MepeHHsi 00HapY HIl 3HAYUTEIbHOE M3MEHEHHE HAlpsAKEHUS B
KOHTpONHpyeMoil ceTr. B mocnenseM ciiydae, M3MepeHHe HAYMHAETCS 3aHOBO C MEPBOH

(ha3sbl.
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