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1 Obwme ceeaeHns

1.1 OBnacTb NPUMEHEHUS

MaructpansHblii IpoToKOT M4 (nanee — mpotokos M4 MM IPOTOKOJ) MPEAHA3HAYCH ISl OpTraHU3aliu
nepelayd TaHHBIX B MH()OPMAIMOHHO-U3MEPUTEIBLHBIX CUCTEMAaX, MOCTPOSHHBIX C MPUMEHCHHEM CPEICTB
koMMmepueckoro sHeproydera AO HIID JIOT'UKA. IIpoTtokon opHeHTHpPOBaH Ha UCTIOIH30BAHUE B KAUECTBE
CHUCTEMOOOPAa3YIOIIETO ISl SHEProHe3aBUCUMBIX TprOopoB cemeiicTBa CIIT94x u CIIT 74x.

1.2 lNpunHATbIE 0603HaYEHUSA

B HacTosiemM onrcaHuy UCTIONB3YIOTCS CIIEAYIOINe GOPMBI MPEACTABICHUS YUCENT: IeCTHAIATePUIHAS,
nBowyHas U necsatudHas. lllecTHaaarepudHbie yucia 3amuchiBatoTes ¢ npedukcom “0x”. Jlns 3amucu 1Bo-
WYHBIX YUCEIl UCToNb3yeTcs cypdukc “b”. Uncma, 3amucanapie 6€3 MepedrcIeHHbIX aTpUOYyTOB, CIeIyeT pac-
CMaTpHBAaTh KaK JIECSITUIHBIC.

Hamnpumep, necstuunoe uucio 137 sxBuBanentHo nsonanoMy 10001001b u mectHagnatepuanomy 0x89.

1.3 MNpuHUMNLI OpraHn3aunn marucTpanm

OOMeH JaHHBIMH 110 TIPOTOKONY M4 MOKET BECTHUCH KaK C OJMHOYHBIM YCTPOMCTBOM B PEKUME «TOUKA-
TOYKa», TaK U C MHOXXECTBOM YCTPOMCTB (Jasiee — a0OHEHTOB), MTOAKIIOYEHHBIX K €INHONH MarruCTpaH.

Jlornuecku MarucTpanb CTPOUTCS MO MPUHLUITY «BEAYILNI/BEIOMBI» C OOHUM BEOYIIUM U MHOXECTBOM
BEAOMBIX a6OHeHTOB. I/IHI/IHI/IaTOpOM AKTUBHOCTHU Ha MarucCTpaliu sABJIACTCA BCZ[YHII/Iﬁ a6OHCHT.

dusnueckoe 00beAMHEHUE a0OHEHTOB OCYIIECTBISICTCS ¢ TOMOIIBI0 RS232-coBmecTuMoro uHTEpdeiica
(manee — marucTpanbHbIi nHTEpdeiic mm uaTepdeiic M4). [IpuHIKUN OpraHU3aluy MaruCTPaId WILTIOCTPH-
pYET pUCYHOK 1.

A0
Tx
Rx A A
Al A2 An
BN BN Rx
Tx Tx Tx

A0 — Begymmii aDOHEHT;
Al...An — BefOMBIe A0OHEHTEI.

Pucynoxk 1 — IlocTtpoenue maructpanu

OOMeH OCYIIECTBISIETCS] CTPYKTYPHUPOBAHHBIMU TTOCIICIOBATEIFHOCTSAMHU OAaTOB — COOOIICHHSIMH.

[lepenaya GalTOB BBIMOJIHSAETCS B ACHHXPOHHOM CTapT-CTOTIOBOM TMOJYIYIJIEKCHOM PEXHME C OJHUM
CTapTOBBIM, OJTHUM CTOIOBBIM OMTaMH W BOCEMbIO OMTaMU JaHHBIX. KOHTPOIb YETHOCTH HE MUCIOIb3YETCs.
[Nopsinok mepemaun OMTOB — «MIIaAIIuM OuToM Briepeay. CKOpoCTh mnepefadn BeIOMpaeTcs u3 psaa: 2400,
4800, 9600, 19200, 38400, 57600, 115200 out/c. [TogpoOHOE OINMCaHHE aNAPATHOIO YPOBHS MMOCTPOCHHUS
MarvcTpaiy NpUBEJCHO B MPUIOKEHHN b.

OOMeH MeXay IByMsT a0OHCHTAMH B PEKHUME «TOYKA-TOUKA» MOXKET OBITh OPTaHW30BaH MOCPECTBOM HH-
tepdeiica RS232, ontrueckoro unrepdeiica MOK1107 u maructpansHoro unrepdeiica. Bo3M0XHOCTH BbI-
0opa TOro UM HHOTO CIIOCO0a MOAKITIOUYSHISI OIPEeIIIeTCS KOHKPETHBIM THIIOM YCTPOMCTBa-a0OHEHTA.
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2 CTpyKTypa coolLueHumn

2.1 basoBbIv (hopmaT coobLLeHmi

Coobmienne mpoTokona M4 cOCTOUT M3 3arojioBKa, Tela, U 0J0Ka KOHTPOIbHOW nHpopMmauuu. OOmuit
BUJ COOOLICHNUS IPUBEICH HIDKE.

TG o

SOH [ NT | FRM | ID ATR | DL1 : DLO CRC1 : CRCO

I'ne:

SOH — ynpasnsromuii Ko Hadajia COOOIIeHUs;

NT — cereBoif HoMep abOHEHTa-aapecaTa COOOIICHUS;

FRM — kox dopmarta cooOIICHMS;

ID — GaiiT uaeHTHhUKATOPa COOOIICHNUS;

ATR — 6aiiT aTpuOyTOB COOOIICHHUS;

DL1, DLO — qymHa Tena cooOImeHus (MIaAIINA U CTapIuid OalTh);

MSG BODY - teno cooOmieHus;

CRC1, CRCO — mectHaqUaTHOUTHBIN HUKIMYECKHA KOHTPOJIBLHBIN KOJ (MIIQAIINIA U cTapUInid OaiTh).

Ynpasnstonmii kog Havyana coodmenns SOH ¢y uT Ui CHHXpOHU3aIlMU pueMa Ha oHe momeXx. Ero
3Ha4YeHue (PUKCUPOBAHO:

SOH=0x10

Ceresoit Homep NT moxeT npuHuMaTh 3HaueHus 0...255, npuuem NT=255 ucnons3yercs i O6e3anpec-
HOTO oOpameHus k abonenty. [Ipu nomyuennn 3anpoca ¢ NT=255 aboHeHT BBITIONHSET ero 00paboTKy He3a-
BUCHUMO OT JICMCTBUTEIBHOTO 3HAYCHUSI CBOETO CETEBOTO ajpeca. Bo Bcex OCTaNbHBIX CiIydasx 3alpockhl, CO-
nepxamue NT, He COOTBETCTBYIOIIUE CETEBOMY aJipecy aDOHEHTa, UTHOPUPYIOTCSL.

ITone ¢popmara coobmmenuss FRM npenHazHaueHo A7l BBIACTICHNS COOOLICHUH, Tepeada KOTOPBIX BEIET-
csl B cokpaieHHoi ¢opme (11.2.2). B Takux cooOmeHusx 3HadeHne 31oro noist oraudHo ot 0x90. B ocranb-
HBIX CJIy4YasiX ero 3HaueHue (pUKCUPOBaHO:

FRM=0x90

Unentndukarop ID ciayXuT Juis opraHu3anyu YIOpsSIOYeHHOTO pa30opa COOOIeHH NPU WX MpUEMe.
Baiit ID, momyueHHBIH a0OHEHTOM B 3arpoce, 0e3 N3MEHEHNH KOIMPYETCS B COOTBETCTBYIOIIIEE TOJIe OTBETA.
MexaHu3M HICHTU(HUKAIMK COOOLICHUI MO3BOJIIET BOCCTAHOBUTH MCXOIHBIA MOPSIOK MX CIEIOBAHUS NPH
WCTIOJIb30BaHMH CpeJl iepeaun HHpOopMaIliH, Te TaKOH MOPsAA0K He TapaHTUPYeTCsl.

ITone arpudyroB ATR 3ape3epBHUpOBaHO I HCHOIBb30BAaHMA B MOCIEAYIOIIMX BEPCUIX MMPOTOKoa. B He-
IO JOJKHO MOJCTaBIAThCSA 3HAUCHHE:

ATR=0x00

Teno coobmennsst MSG BODY moxeT uMeTh Mpou3BONIbHYIO AMuHY B mipenenax 0...65535 Oaiitos. [lpn
3TOM €ro CTPYKTypa BCerjJa JIETePMUHUPOBAHA: TEJO COOOIIEHUSI COCTOUT M3 OJHOOAWTOBOTO KOJa 3ampoca
FNC u 6moka gansasix (Data Set):

FNC . Data Set
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Huxnaeckuii KOHTPOJBHBIA KOJI OXBATHIBACT Bee COOOIICHHE 3a nckimoueHreM oyt SOH. J[is ero BeI-
yucnaenus ucnonpdyercs anroput™ CRC-16 CCITT ¢ nopoxJarommm MOJIHHOMOM:

P=X"%+X2+X+1

HpI/IMep pca3alii AJITOpUTMa BBIYUCIICHUA KOHTPOJIBHOI'O KOJA Ha A3BIKC Cu IMPUBEACH B MPUJIOKCHUN A.

2.2 CokpalleHHbI hopmaT coobLeHnmn

BonpmmHCcTBO cooOmeHuii mpoTokoiaa M4 MoryT OBITh IPEACTABICHBI B COKPALIEHHOM (opMare.

Coxpawennniii hopmam coobuerutl 86edeH 01 0OecnedeHUs COBMECMUMOCIU «CHU3Y 88ePX» C HEKOMO-
pbiMuU, He noodepxcusarouumu npomokon M4, ycmpoticmeamu, gvinyckaemovimu pupmou JIOI' KA.

CokparnieHHblil GopMaT coolOueHus oTianyaercsi oT 0azoBoro ¢opmarta orcyrctBueM moieit FRM, ID,
ATR u DL. BmecTo mecTHagnaTHOMTOr0 HUKIMYECKOTO KOHTPOIBHOTO KOJa MCIONb3YEeTCs BOCBMHOUTHAS
KOHTpOJIbHAs cyMMa. K KOHITy cOOOIIeHNsT IPUATTMCHIBACTCS YITPABIISIONINI Ko KoHIIa kKaapa EF.

Ha 3ampoc, mpencraBneHHbIi B cOKpamieHHOM (opmaTe, oTBeT (GopMHUpyeTcsl Takke B COKPaLIeHHOM
¢dopmate. OOIUI BUI COOOIICHUS:

CS EF

soH | NT || msG BoDY

Yupasnstontue noiist SOH u EF umerot 3HaueHus:
SOH=0x10;
EF=0x16.

Konrponbnas cymma CS BeIUHCISETCS MyTEM apu(pMETHUECKOTO CIIOKEHHs BCeX 0alTOB coOOIIeHNS 3a HC-
kmovyenuem mosieit SOH u EF. W3 momy4yeHHON cyMMBI BBIIENSETCS MITQIINN OalT ¥ MPOU3BOIUTCS €ro MoOu-
TOBOE MHBepTUpOBaHue. [IpumMep peannzanuy Takoro aaropuTMa Ha si3bike CH IpUBEAEH B MPUIOKEHUH A.

2.3 Tern

ITporokosiom M4 mpenycMOTpeHa mepejada B OJHOM COOOIIEHMHM HaOOpa pasHOPOAHBIX MApaMeTpPOB,
WMEOIUX Pa3IndHbIA THI, pa3mep, u (Gopmar npencrapiaeHus. OIHO3HAYHOE JIEKOJIMPOBAHNE TaKHX COO00-
LICHUI HoTydaTeneM 00ecrneuyruBaeTCsl MyTeM JOMOIHUTEIBHOTO CTPYKTYPHPOBaHU MH(OpMAMU M0 Ompe-
JIeTICHHBIM IIPAaBMJIaM C TIOMOLIBIO CHIEIHATBHOTO Habopa yNpaBIsIOIINX CUMBOJIOB — TETOB.

Kaxxprii Ter npeacraBisieT co00i 0HO0ANTOBBIN KOJI, KOTOPBIH MPUIMCHIBACTCS K HaYally COOTBETCTBY-
IOLIEr0 eMy CTPYKTYPHOTO 3JieMeHTa cooOmieHus. [IpuHInnsl CTpyKTYpUpOBaHHs JaHHBIX IOCTPOCHBI Ha OC-
HOBe TpeboBanuii cuctemsl ctangapToB ASN.1 [1...4].

Homenknarypa mpeaycMoTpeHHBIX TPOTOKOJIOM M4 TeroB mpuBejieHa B Taduiie 1.
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Ta6mmma 1 — HaGop Teros

Ter Kon Tum cTpyKTypHOro 3jeMeHTa
OCTET STRING 0x04 | Ctpoka OKTETOB
NULL 0x05 | Her ma"HHBIX
ASCIIString 0x16 | Crpoka ASCII-cuMBOJIOB
SEQUENCE 0x30 | ITocnemoBaTeILHOCTH
IntU 0x41 | besznakoBoe nienoe (unsigned int)
IntS 0x42 | Lenoe co 3HaKkoM (int)
IEEFloat 0x43 | Yucao c nnasaromeit Toukoit IEEE 754 Float
MIXED 0x44 | ITapameTp c KOMOMHHUPOBAaHHBIM 3Ha4eHUeM int+float
Operative 0x45 | OneparuBHBbIi napaMeTp HacTpoeuHou b/
ACK 0x46 | IlonTBepxaeHNE
TIME 0x47 | Texymee BpeMs
DATE 0x48 | Tekymas kaneHaapHas gata
ARCHDATE 0x49 | Jlata apXuBHOM 3amuCH
PNUM 0x4A | Homep mapamerpa
FLAGS 0x4B | Cbopka dmaros
ERR 0x55 | Ommbka

C Y4Y€TOM TCTOB TCJIO COO6IIICHI/ISI MOKET OBITh MMpEACTAaBJICHO B CJICAYIOIICM BUAC:

| FNC |
TAG, | DL, DATA,
TAG. | DL, DATA,

| TAGy [ DLn | DATAN |

I'ne: TAG,.. TAGN — Teru;

DL;...DLy — 0o AJIMHBI NOCHEAYIOLIUX CETMEHTOB IaHHBIX;

DATA,...DATAN— nanHbI€ CTPYKTYPHOT'O dJIEMEHTA.

Ilome JAJIMHBI MOXKET KOAUPOBATHCA KaK OAHUM, TaK U HCCKOJIbKUMHA OariTamu. HepBBIﬁ CII0co0 KOAUpoOBa-

HUA 6y/:[eM Ha3bIBATb MMPOCTHIM, BTOpOﬁ — COCTaBHBIM.

[Ipu mpocTOM KOJUPOBAHUM CTAPIINI OUT HOJIS JIJIMHBI JOJDKEH OBITh paBeH Hy 0. OcTaBIIMECs ceMb OH-
TOB UHTEPIPETUPYIOTCS COOCTBEHHO KaK JIBOMYHBIN KOJI 3HAYSHHS JUTMHBI, TAKIM 00pa3oM, B IPOCTOi popme
MOTYT OBITH TIpecTaBIeHb! JIUHBI 0T O 0 127 GaifToB.

Hanpumep, 3nauenue mmHel L=52 (0x34) 6yzaer npencrasneno kak: 00110100b

[Ipu cocTaBHOM KOJUPOBAHHHM TOJIS JUTMHBI CTapIINi OUT BeAyliero OaiTa JO/DKEH ObITh PABEH UHHUIIC.
OcrTaBimecs: ceMb OUTOB COJEpKaT JBOMYHBIA KO 4yrcia N MOCIeAyomuX 0aiToB, KOTOPEIMH COOCTBEHHO
KOJUpyeTcs 3HaueHue jAiuHbl L. 3HaueHue L uHTepnpeTupyeTcs Kak ABOMYHOE Iiesioe 0e3 3Haka. baiit 1 mpu
ATOM SIBJISIETCSI CTApIITNM, O0alT N — MyIaammM:

Beoywuii 6atim

L] g

umcyo N
L h L L

bBaiim 2
L.

. J

™~
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ITo ycMoTpeHH IO OTIIpaBHUTEINST COOOIICHUST KOUYECTBO OATOB B COCTAaBHOM TIOJIE JUTMHBI MOXET HE OBbITh
MUHUMAJILHO HEOOXOJUMBIM JIJIs TIEpEIayl TOTO WU MHOTO 3HAUCHUS.

Jliis mpuMepa pacCMOTPUM KOJAUPOBAaHUE BeIMYUHbBI [L.=421.

Uro6s! peactaButh uncio 421 (0x1AS) B neomuHoit hopme HeoOxoanmo Ba Oaiita. Beero xe, ¢ yaetom
BejyIero Oaifta, mpy MUHUMAILHOM KOJUPOBAHUY, TOJIE JUTUHBI OyJIET COCTOSATh U3 TPeX 0AUTOB:

10000010b  00000001b 10100101b

HpI/I KOAWpPOBaHUU C I/I36I>ITO'-IHOCTI)IO, HammpuMep, 4YCTbIpbMs 6afITaMH, MoJIiyduM cCJjieayromiee npeacraB-
JICHUC ITOJIA JJIMHBI:

10000100b  00000000b 00000000b 00000001b 10100101b

2.4 OCHOBHbIE TUIMbl CTPYKTYPHbIX 911IEMEHTOB

Hwxe mpuBoauTCs onmucaHne HEKOTOPBIX U3 TIEPEUUCICHHBIX BBIIIE CTPYKTYPHBIX 2JIEMEHTOB.

[Ipu »TOM paccMaTpuBaIOTCs TOJIBKO JIEMEHTHI, )KeCTKO HE CBSI3aHHBIE C TEM WM MHBIM THUIIOM COOOIIIe-
HUH HACTOAIIETO MPOTOKOJIAa oOMeHa. Pedp 0 Takux 3ieMeHTaxX MONAET anee — B JeTAIbHOM OIHMCAaHUH TIPO-
LEAYpP B3aUMOJICHCTBUS a00HEHTOB Ha MaruCTPaJIH.

2.4.1 IntU, IntS, IEEFloat

Onemenrtsl IntU, IntS, IEEFloat ucmonb3yr0Tcs COOTBETCTBEHHO JIJIS MEpeadur Yyucel B (hopMaTax: 1e10e
6e3 3HaKa (unsigned int), memoe (int), ancno c mwiaBaromeit Toukoit IEEE 754 float.

Jmna 6noka manaeix anemenTa IEEFloat ¢hmkcrpoBaHa u cocTaBisieT yeThpe Oaiira

JyivHa Gnoka nanHbIX it 3neMeHToB IntU u IntS, kak npaBuiio, onpeaensercs nepeiaBacMbIM 3HAUCHU-
€M UCXOJS M3 MUHMMAaJIbHO HEOOXOIUMOI0 Ui €ro KOJUpOBaHUs uucia O0aiToB. OJHAKO, M0 YCMOTPEHUIO
OTIIPABUTENS COOOIICHHS, KOAUPOBAHNE MOXKET OCYIIIECTBISITHCS C N30BITOYHOCTHIO B BHJIE HYJIEBBIX CTAPIITNX
0alToB.

Jlis mepedyurciaeHHBIX CTPYKTYPHBIX AJIEMEHTOB COOJIOAaeTcss O0Ilee MPaBWIO: JaHHBIC MEPEHAI0TCS
«MIaamuM O0alToOM BIiepeny, T.€. CTapIIMi OalT mepenaeTcs mocieaHuM. JJis drcen ¢ rmiiaBaroieid TOYKoi
CHadaja B YKa3aHHOW MOCJEIOBAaTENbHOCTH TMEPEeNaloTcsl TpU OaiiTa MaHTHUCCHI, a 3aTeM — OalT JBOMYHOTO
MOPSI/IKA.

[IpuBenemM anst mpuMepa BUA CTPYKTypHOTO AmeMeHTa IntU, ¢ TOMOIIbI0 KOTOPOTO MPEACTABICHO YHCIIO
421 (0x1AS5):

TAG DL DATA
| ox41 | o0x02 | 0xA5 [ o0x01 |
2.4.2 MIXED

Crpykrypabiii anemeHT MIXED siBnseTcs koMOMHaMe n3 AByX COCTABIISIOMIMX: eJIoro ymcia (int) u gmcia
¢ miasatonieit Toukoit IEEE754 float. Pa3mep kaxkmoit 13 cocTaBisronmx GUKCHPOBaH U cocTaBisieT 4 Oaiira, mo-
3TOMY AJMHA Nois JaHHbIX 31emenTa MIXED Bcerna cocraBnsier 8 OaiitoB. OOmMil BUIl CTPYKTYPHOT'O 3JIeMEHTa
MIXED noka3aH Huxe:

TAG DL DATA

T T

| oxas | ox08 | | float

IIpu gexogmpoBanun snemerTa MIXED HeoOXoamMoO CIIOKHTH €r0 COCTaBHBIC YacTH. [[is 3TOoro oHu
JOJOKHBI OBITH ITPeoOpa3oBaHbl €AMHBIA (DopMaT, 0OeCleYMBAIOIINN aJCKBATHYI0 TOYHOCTh BBIYHMCIICHHMIA,
Hanpumep, IEE754 double.
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2.4.3 ASCIIString

Onement ASCIIString ncnonb3yetcs A nepegadd TeKCTOBOH HHPOPMALHH.
Hab6op cumBomnoB cooTBetrcTByeT KoaupoBke Windows-1251.

2.4.4 TIME, DATE

Onementsl TIME u DATE npeanasHaueHsl COOTBETCTBEHHO IS Tiepejadn 3HAYCHUH TEKYIEro BPEMEHH,
U JaThl.
Onement TIME umeer gpopmart:

TAG DL DATA

| 0x47 | o0x04 [ssis6| ss | mm | HH |

I'ne:

SS/256 — Tuku Taitmepa, kpaTHeie 1/256 noae CeKyHbI;
SS — cexyHnpr;

MM — MUHYTHI;

HH — yacsr.

®opmMmar snementa DATE:

TAG DL DATA

0x48 0x04 DD MH YY DwW

I'ne:

DD — kaneHgapHblil 1€Hb;

MH - xanennapHsblil MecsL;

YY —roa OTHOCHTENIFHO Hadaja THICAUEIICTHS,
DW — neun Henenu.

3HaueHue Oaiita YY BBIUUCIISETCS KaK:
YY = (rox — 2000)

Hamnpumep, ron=2012 xoaupyercs kak Y Y=12.
JlHu Henenu KOAMPYIOTCS YMCIaMU OT HYJIS 10 IIECTH B MOpsIKe Bo3pacTaHus. [Ipu 3ToM moHeenbHUKY
COOTBETCTBYET 3HaueHuE 0.

2.4.5 FLAGS

Onementsl Tuna FLAGS mpenHasHadueHbl I Tepeaadnl MO3UIIMOHHO-KOIUPOBAHHBIX JIOTHUECKHX COO-
pok. Kaxxpiii OUT Takoit cOOpKHU orpenessieT cocTosTHIE (uiara, ¢ HOMEPOM, COOTBETCTBYFOIIUM TIO3HIIUN ITO-
ro OWTa OTHOCHTETHLHO MIIAIIero Outa cOopku. Mitaamum OUTOM, T.€. OUTOM C HYJIEBEIM HOMEPOM, CIUTACT-
csl MITaAmui OuT mumazamero 6aiTa cOOpKH.

Iopsinok cenoBanwst Gaiitos B anementax FLAGS cootercTByeT 0011eMy IpaBriTy: «MIIa M OaliTOM BIIEpED».

ITpumep:

TAG DL DATA

0x4B 0x02 0x61 0x80

[Tokazanusrii Beite dneMeHT FLAGS nepenaer 3Hauenne cOOpKH U3 AByX OalTOB:
01100001b 10000000b, uTO COOTBETCTBYET aKTUBHBIM (pstaram ¢ Homepamu 0,5,6,15.
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3 MNpouenypsbl B3anmoaencTens aboHeHTOB

[lepedens cooOmeHni, MpeayCMOTPEHHBIX TEKYIIEH BEpCUel MPOTOKOIa MPUBEACH B TabmwIe 2.

Tabmuna 2 — Tunel coobieHnii npotokona M4

Kon Hanuuue
Coobmenne COOOIICHUS | COKpAIIEHHOMN
(FNO) (hopmbl
Ommbka 0x21 +
3anpoc ceaHca CBSI3U 0x3F +
3anpoc U3MEHEHHs CKOPOCTH 0OMeHa 0x42 +
3ampoc ynpaBieHHs CIETOM 0x4F +
3anpoc noucKa apXUBHOM 3aMucu 0x61 -
3anpoc uTeHus mapamerpa 0x72 -
3anpoc 3anucu napameTpa 0x77 -

Bce coo0mmennst MOXHO YCIIOBHO pa3feinTh Ha ABa THIA: HH()OPMATHBHBIC U YIIPABISIOIINE.

C noMOIIbI0 YIPaBISIFOIMX COOOIIEHUH OCYIECTBIISIETCS. KOHTPOJIb HaJI MPOIIECCOM 00OMEHA JaHHBIMH TI0
MAarucTpaly, a TaKKe, YIpaBIeHHEe OCHOBHBIMHU PEXHUMaMH paboThl ycTpoiicTB-a0oneHToB. K Takum cooOe-
HUSAM OTHOcSTCA 3arpoc ceanca cBss3u (0x3F), coobmenne 06 ommoOke (0x21), 3ampoc M3MEHEHHUS CKOPOCTH
obomena (0x42), a Takxke, 3anpoc ynpasieHus cuetoM (0x4F).

Ynpasistone cooOIICHUs UMEIOT OJI0KH JaHHBIX (PUKCHUPOBAHHOM JJTMHBI OT OJTHOTO JI0 YEThIpEeX 0alTOB
(B 3aBucHMoOcTH OT THNa coobmienwnst). Kakoro-nmbo cTpykryprupoBaHus HHGOOPMAIIUU C TOMOIIBIO TETOB IS
TaKUX COOOIICHUH HE MPeTyCMOTPEHO.

K undopMaTHBHBIM OTHOCSTCS COOOLICHNUs, 0OECIIeUNBAaIOIINE 3aMMCh U YTEHUE MapamMeTpoB, a TaKkKe,
YTeHHne apXUBHBIX MaHHBIX (0x61, 0x72, 0x77).

Hwxe npencraBineHo pa3BepHyTO€ OMUCaHWE COOOIIEHWH mpoTokona M4 u mpolenyp, CBA3aHHBIX C UX
o6paboTkoi. [Ipr 5TOM MOKa3aHbl TOIBKO Tela COOOIICHNH. YTIpaBIIsIoNIre oSt 3ar0J0BKOB M KOHTPOJIBHBIC
KOJIbI YCJIOBHO HE TIPUBOJASATCSL.

3.1 MHnymanmnsaumna ceaHca obmeHa

OOMeH ¢ a0OHEHTOM MarucTpalii JIOJKEH HAYMHATHCS CO CIEIUABHON MPOIEAyphl HHUIMATN3AIUN Ce-
aHca. [Ipu BeIMONTHEHNN yKa3aHHOH Mpoueayphl aDOHEHT, ¢ KOTOPBIM IPEACTOUT BECTH OOMEH, TIEPEXOAUT B
PEeXUM OKUIAHUS aPECOBAHHBIX €My 3ampocoB. OCTabHBIE A00HEHTHI MaruCTPalld HAIIPOTUB — UTHOPUPYIOT
Bech TpaMK BILIOTH J0 Havaia HOBOW MPOIICTyphl MHUITMATU3AIIMY CEaHCa C OJHUM U3 HUX.

[Ipouenypa nHUIIMANH3AUUU CEaHCAa HAUWHAETCS C IEpe/ladyl B MarucTpaib CTapTOBOM MOCIIEI0BATENbHO-
ctu 3 16 6aiitoB OxFF. Ilo 3aBepriennn nepenauu, nepes Ha4alloM JalbHEHUIero o0OMeHa, JOKeH ObITh BbI-
JiepaaH HEKOTOpbIi TaitMayT Tsar.

[Hanee nepegaetcs 3anpoc ceaHca:

[ 0x00 | 0x00 [0x00 |0x00 |

Ha 3aIrpoc ceaHca a0OHEHT OTBEYAET COO6I]_[CHI/ICM Bua:

| DvC L | DVCH | VvX |

I'me: DVC_L, DVC_H - xog ycTpolicTBa;
VX — uaeHTu()UKATOp UCHIOTHECHHUS.
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OOMEH JaHHBIMU B PaMKax OJTHOTO CEaHCa MOXKET BECTHUCH CKOJIb YTOIHO JIOJITO MPH COOJTIOICHUH OJTHOTO
yCIIOBHs: 0OMEH He JTOJIKCH MpEephIBaThCs 0ojiee ueM Ha 1 MuHYTY. B mpoTHBHOM cily4ae, ceaHC CBSI3M aBTO-
MaTHYECKH 3aKphIBaeTCa aOOHEHTOM H ISl €r0 BO30OHOBIIEHUSI HEOOXOIUMO MOBTOPHO BBHITIOJHUTE OIHCAH-
HYIO BBIIIIE MTPOLIEAYPY.

JmrenbHOCTh TaliMayTa Ty ONpenenseTcs KOHKPETHBIM THIIOM YCTPOHCTBA-a0OHEHTA M COJICPIKUTCS B
COOTBETCTBYIOIINX CHENH(PUKAIMAIAX YCTPOICTBA.

[Ipu HaM9wM B Ha MarucTpPalid HECKOIBKUX YCTPOMCTB Pa3HOTO TUIIA C Pa3HBIMU TPeOOBAHUSIMHE K BEIH-
9UHE T, CICAYST BHIOMpATh HauOoJbIIee 3HaYeHHe. OOUIUil MOAX0/ K ONPEACICHHUIO TAHHOTO MapaMeTpa
cenyromui: BenmuduHa T HE TOJDKHA OBITH MEHBIIIE, HO MOXKET OBITh CKOJIb YTOIHO OOJIbIIe 3HAYCHUS, YKa-
3aHHOTO B CIIeMU(UKAIUAK YCTPOUCTBA BEIOPAHHOTO THTIA.

3.2 O6bpaboTka owmbok

O0paboTKa MOTYYSHHOTO COOOIICHHS A0OHESHTOM BBIMTOJIHSAETCS B CJICAYIOIIEM MOPSIKE:
- IPOBEPKa KOHTPOJIBHOTO KOJ/Ia COOOIICHHS;

- QHAJIN3 TIPUHATOTO 3aIpoca;

- BBITIOJTHEHHE 3arpoca 1 (POPMUPOBaHKE OTBETA.

Ha mepBom 3Tare mporucxoauT OTCEB pa3pyIIEHHBIX B X0/€ Mepenaqn coodmenuil. lanpueiias 06paboT-
Ka TaKMX COOOIIEHU He BimonHseTcs. OTBETHI HAa HUX HEe opMupyercs.

Bropoii stan mpemycMaTtpuBaeT (GOpManbHYI HPOBEPKY CTPYKTYPBl JaHHBIX MPUHSATOTO 3ampoca. Ha
OTOM 3Tall€ BBIIIOJIHACTCA MNPOBEpPKa 3HAUCHUIN nepeaaBacMbIX MapaMeTpOB Ha COOTBECTCTBUC JOIIYCKACMbIM
npenenam, HeJIO0CTHOCTh OTACIBHBIX CTPYKTYPHBIX 3JIEMEHTOB COOOIIECHUS, BBIICICHHBIX TETaMHU H T.JI.

Ha tperbem sTame BBIOIHAIOTCS MPELyCMOTPEHHBIE 3aIIPOCOM OTIEpaliiy, 1 HOPMHUPYETCS OTBET.

[Ipy BO3HMKHOBEHHM OLMIMOOK HA BTOPOM WJIM TPEThEM ATanax oOpaOOTKH BXOJSIIETO cooOmeHHs, abo-
HEHT QOpPMHpPYET OTBET:

| Koz ommboku |

Kozpt BO3MOXKHBIX OMIMOOK MPUBEACHEI B TAOIUIIE 3.

Taomuua 3 — Koasl ommbok

Kon Omnbka

0x00 HapyiieHnue cTpykTypsl 3ampoca

0x01 3ammuTa OT 3aIucu

0x02 HenonyctrumMbie 3HaYeHNA MMapaMeTPOB 3aIpoca
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3.3 UTteHune napameTpoB

UreHne mapaMeTpoB aOOHEHTA OCYILECTBISIETCS TPOM3BOIBHBIMU HAOOpaMH, MOPSIIOK CIIEAOBAHHMS, THI U
KOJINYECTBO MapaMeTPOB B KOTOPHIX OMPEEISIOTCS OTIPaBUTENIEM 3aIpoca.

3anpoc cocTouT u3 crpykrypupoBanHoro rerami PNUM TAG nabopa yka3zaTeneil Ha mapaMeTpsl, 3Hade-
HUS KOTOPBIX IOJDKHBI OBITH TomydeHbl. Kaxaplid ykazatens cocTouT u3 HoMepa kanana Ch u Homepa mapa-
MeTpa Pn. O6mwmii Bua 3ampoca:

0x72
PNUMTAG | DL | cn [ Pn
PNUMTAG | DL | cn [ Pn
PNUMTAG | DL | cn |/ Pn

Howmep kanana Ch komupyercst OTHUM OalTOM.

Homep mapameTpa MOKET ObITh MPEACTABICH OJHUM HIIM HECKOJILKMMH Oaiitamu. B mocnemnem ciydvae
MOPSIJIOK CIIeTOBaHUs 0ANTOB MOMYMHACTCS MPABUITY: «MJIAIIIMNM OaHTOM BIiepe..

OTBeT aOOHEHTA COACPKUT HAOOP 3HAUCHUH 3alPOIICHHBIX MapamMeTpoB. [ops0k uX ClieJI0OBaHUs B OTBE-
T€ COOTBETCTBYET MOPSJIKY CJICIOBaHUS yKa3aTesel B 3ampoce.

OOwmii BUI OTBETA:

0x72
TAG | DL | VAL | Operative FLAG |
TAG | DL | VAL | Operative FLAG |
TAG | DL | VAL | Operative FLAG |

T'ne:

VAL — 3HaueHne napameTpa;

TAG — ter, COOTBETCTBYIOIINI THITY TTapaMeTpa;

Operative FLAG — norne, vHANIAPYIOIIEE ONEPaTUBHBIC HACTPOCYHBIC TTAPaMETPHI.

[NoHsiTHE «OMEepaTUBHBIN MapaMeTp» MPHUCYIIE yCTPOHCTBaM, BO3MOXKHOCTh M3MEHEHUS HACTPOEK KOTO-
PBIX anmapatHo OJIOKHPYETCs TIOCIie BBOJA YCTPOMCTBA B SKCIUTyaTalMI0. BO3MOKHOCTh N3MEHATH 3HAYCHUS
OIIEPaTUBHBIX ITaPaMETPOB IPH STOM OCTACTCH.

[Tome Operative FLAG sBnsercss onmpoHHBIM. OHO ToAkiogyaercs K moimto VAL mpu ogHOBpeMEHHOM
COOJIIOICHUY CIIEAYIOLIHUX YCIOBHUIA:

- IapameTp SIBISIETCS HACTPOCYHBIM NapaMeTpoM aOOHEHTa;

- mapameTp CKOHQUTYPHPOBAH KaK OTICPATUBHBIN.

CrpykTypa noJjs MoKa3aHa HIXKe:

| Operative TAG | DL=1 | Flag |

3navenue Oaiita Flag nHTepnpeTupyeTcs cieayommumM o0pa3oMm:
0 — mapameTp HE ONEepaTUBHBIN;
1 — mapameTp omepaTUBHBII.
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[To ycMoTpeHwuro oTmipaBuTeNs COOOIIEHHS, K HeonepaTuBHBIM mmapamerpam mone Operative FLAG moxer
He MOAKIII0YaThCS BOOOIIE HIIM MOAKIF0YAThCs co 3HaueHneM Oaiita FLAG=0.

[ons coobmennss TAG B 3aBUCUMOCTH OT THIA COOTBETCTBYIOIIETO MM CTPYKTYPHOTO 3JIEMEHTa MOTYT
[IPUHUMATh 3HAYCHUS:

- OCTET STRING;

- MIXED;

- ASCIIString;

- IEEFloat;

- IntU;

- IntS;

- NULL.

3.4 3anucb napameTpoB

3anuch napaMeTpoB OCYIIECTBISIETCS C MOMOIIBIO 3arpoca:

[PNUMTAG [ DL [ Ch [ Pn [ TaG [ DL [ vaL ||
[PNuMTAG [ DL [ cn [T Po ] TAG [ DL | 7T vAaL 7]
[PNuMTAG [ DL [ cn [T Po ] TAG [ DL | 7T vAaL 7]
I'ne:

Ch — HoMep KaHana;
Pn — HOMep mapamertpa;
VAL — 3HayeHue napaMerpa.

3anpoc cOCTOUT U3 MPOM3BOJILHOIO HA0Opa MapaMeTpoB, 3alUCh KOTOPBIX IOJDKHA OBITH BHIIIOJHEHA.

CrpyktypupoBaHue 31neMeHTOB 3anpoca ocymecTsiserca teramu PNUM TAG u TAG. 3Hadenue mo-
CJIEZIHETO ONpeIeNsieTCs] TUTIOM TMepejaBaeMoro napamMmerpa u B 001IeM cliydae MOXKeT ObITh PaBHBIM:

- OCTET STRING;

- MIXED;

- ASCIIString;

- IEEFloat;

- IntU;

- IntS;

- NULL.

[Ipu 3ammcu HACTPOEYHOTO MapameTpa IMOCIEAHHA MOXET OBITh OJHOBPEMEHHO CKOH(GHUTYPHUPOBaH Kak
OTICPAaTHUBHBIN WM HeomepaTUBHEIN. [[j1s aToro Beien 3a mojieM VAL K onmucHIBaromei mapaMeTp CTpyKType
MoxeT ObITh TpucoenuHeHo mone Operative FLAG. TakuMm o0pa3om, Kakmas W3 CTPOK MPEACTABICHHOTO
BBIIIIE 3aIIPOCa MOXKET UMETh BU/I;

PNUMTAG | DL [ ¢h [T Pn [ TaG [ DL [ 77 VAL " "[ Operative FLAG
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®opwmar monst Operative FLAG onwucan B (11.3.3).

[Iponeaypa Ha3HaUEHUS MApaMETPOB ONEPATHBHBIMY HMJIU HEONEPATUBHBIMH MOXKET OBITh MCIOJIh30BaHA
CaMOCTOSITEIBHO, T.C. 03 Mmepenayu mapameTpy HOBOro 3HaueHus. Jliis storo anemeHT VAL MOXeT He BKIIIO-
4aThCs B 3aIPOC, C YUETOM YEro Kak/as CTpOKa MNPEJCTaBICHHOIO BBILIE 3aIIPOCa 3alIUCH MOXKET UMETh B BUJL:

[PNuMTAG [ DL [ ch [T Pn Operative FLAG |

ITocne 06paboTKH 3ampoca 3amucu a00OHEHT BO3BPAIAeT OTYET BHIA:

| ACK/ERRTAG | DL | Option |

| ACK/ERRTAG | DL | Option |

| ACK/ERRTAG | DL | Option |

OtdeTr comepkKUT pe3ysIbTaThl 3aMUCH KKIOTo MapaMmeTpa U3 MOJydeHHoOro Habopa. B 3aBucumoctu or
pesynberata, mone ACK/ERR TAG moxer comepxkats ter noarsepxaeHus (ACK TAG) wmm Ter ommoOku
(ERR TAG).

ITone Option mepenaeT Koxabl OMIMOOK, €CIM TAKOBBIC BO3HHKAIOT B Ipolecce 3amucu. IlepedeHb KomoB
omuO0K cooTBeTCTBYIOT Tabmnwmiie 3. [Ipu ycrenmHo# 3anucu mone Option UMeeT HyJIEBYIO JUTHHY.

3.5 UteHne apxmBoB

I[J'IH IOJIY4YEHHUA OT a0OHEHTA HAKOIUICHHBIX UM APXUBHBIX JaHHBIX UCIIOJIB3YETCA 3alpOC:

0x61

| OCTET STRING TAG DL | CNT_L [CNT_H Ch Rectype N

| ARCHDATE TAG DL |  StartDate

| ARCHDATE TAG DL |  EndDate |

I'nme:

CNT_L, CNT_H — Homep apxuBHOTO pa3zaena (MIaIIHi U CTapIIuid OalThI);
N — MakCUMaJIbHOE KOJIMUECTBO BKJIFOYAEMBIX B OTBET 3aIlKCeH;

Ch — xanain.

BaiiT Rectype onpezensiet Tin 3anpamnBaeMbIX apXUBOB, a TaKke, OpMaT UX BBIBOJA.
CrpykTypa 6Oaiita Rectype npuBeseHa HIKe:

7 6 5 4 3 2 1 0

Compression type Archive

Onmwist Archive yka3pIBaeT TUI 3aIPallliBAEMOT0 apX¥MBa U MOKET IPUHUMATD CIIEIYIOIIUE 3HAYCHUS:
0 — gacoBbic;

1 — cyTounsIe;

2 — JIeKa HEIC;
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3 — MeCSUHBIE;

4 — n3meHeHus HacTpoeuHo B/l;
5 — mepepbIBBI ANIEKTPOIIUTAHMS;
6 — coObITHS;

7 — KOHTPOJIbHBIE 3aITUCH.

Juis MuHIMA3aIuN 00beMa TMepeaBaeMbIX JaHHBIX Tepe/iada apXuBOB A00OHEHTaMU MOKET OCYIIECTBIATh-
cs1 B cxatoM (popmate'. VIcronb3yeMblii IIPH 3TOM alIrOPUTM CKATHS ONpeaensercs omei Compression type.

Omnuus Compression Type MOXeT IPUHUMATH CIETYIONTUE 3HAYCHUS:

0 — cxxaTHe OTKIIIOYCHO;

1 — cxarue no anroputmy FastLZ? ¢ orpaHM4eHHeM [UTMHBI BKIFOYAEMOTO B OTBET 0JI0KA JAHHBIX BEJIH-
ypHO# 1024 Gaiia;

2 — cxatue 1o anroputmy Fastl.Z 6e3 orpaHuueHusl [UIMHBI BKIFOYAEMOTO B OTBET OJIOKA JIAHHBIX.

[ons Start Date, End Date onpenensiroT Ha4anpHY0 W KOHEYHYIO TPaHUIIBI HHTEPBaJia BpeMEHH, B KOTO-
POM JTOJDKHBI HAXOAUTHCS 3alpaliuBacMble 3amuch. PasBepHyTast CTpyKTypa 3TUX MMOJIEH Cleayroast:

| ARCHDATETAG [ DL=8 [ YY | MH [ DD | HH [ MM | SS |[ms_l | ms_ h |

I'ne:
YY-MH-DD-HH-MM-SS — roa, mecs1, AeHb, Yac, MUHYTa, CEKYH/Ia;
ms_l, ms_h — MmummicexyHaa (MIaaIIvii U CTapiIAid OalThI).

B obmem ciydae nonst Start Date u End Date MoryT nMmeTs nepeMeHHyto JuinHy. Eciu [yinHa mons MeHee
BOCbMU OaHTOB, TO 3TO 03HAYAET, YTO U3 HETO UCKIFOUEHBI OAMH HIIM HECKOJIBKO JIEMEHTOB 10 MIPUHIUITY «OT
MeHee BECOMOTo K Ooliee BecoMoMy». Hampumep, B 3ampoce uTeHHs] MECSIUHBIX 3amuceil mois Start Date u
End Date MoryT nepenaBatbcs B BHJIE:

| ARCHDATETAG | DL=2 | YY [MH |

[Tone End Date moxxeT oTCyTCTBOBaThH B cOOOIIEHUH. B 3TOM Cityuae ureHue OyJeT BCeraa BHIMOIHATHCS B
CTOPOHY BO3pacTaHus Jat (OT MPOILIOro K HACTOSAIEMY),  KOJIMYECTBO 3amucell Oy/ieT orpaHnYeHO 3HAYCHH-
em nosst N.

Hcnonb3oBanue B cOOOIMEHNH 000UX MOJIeH MO3BOJISIET BEIOMPATh HANIPABJICHUE YTCHUS:

IMpu Start Date<End Date BkiroueHHe apXHWBHBIX 3alMceid B OTBET aOOHEHTa OyJeT BBIMOJNHATHCS B
HaIpaBJIeHUH «OT OoJiee paHHUX 3anuceil K 0osiee O3 THUMY;

[Tpu Start Date>End Date — «oT Ooitee mo3nHuX 3ammuceii k 60oyiee paHHUMY.

Baiit YY conepuT 3HaueHHE rojla OTHOCUTEIILHO Havyalia ThicssuenieTus. Ero ¢oopmar anajgoruueH gpopma-
Ty, ONUCAaHHOMY B (11.2.4.4) nyig ctpykTypHOro snementa DATE.

[lonsiTHEe «apXWBHBIN pa3fen» OTHOCUTCS K YCTPOMCTBaM, apXUBBI KOTOPBIX MMEIOT COOTBETCTBYIOIIEE
CTPYKTYpPHOE JelieHrue. ApXUBHBIC pa3fieiibl 0003HauatroTcss Homepamu ot 0 g0 65535. Ilpu dopmupoBanuu
3anpoca JaHHBIX M3 MOCIENHEro, T.€. TEKYIIEero oTKpsiToro pasnena, nmoie CNT cnexyeT 3agaBaTh paBHBIM
OxFFFF.

1 Ecnu COOTBCTCTBy}OU.U/le AJITOPUTMBI IOAACPIKHUBAKOTCA JaHHBIM TUIIOM yCT‘pOi’ICTBa
2 Caiir paspaGorunkos anropurma FastLZ: http:/fastlz.org


http://fastlz.org/
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[Ipu otxiroueHHOM CXaTHH JaHHBIX (Compression Type = 0) oTBET aDOHEHTA MIMEET BUI:

| ARCHDATETAG | DL |7" Date’ [ SEQUENCETAG| DL [ 7" Record |

Carcmparsmao | o [ e [ssaumcetac] oo [ e
ARCHDATE TAG | DL Date | SEQUENCETAG]| DL | ' = Record

| | oL [, Dae | | pL | |

| ARCHDATE TAG | DL |Date (+1)| SEQUENCETAG | DL=0 |

[Tome Date(+1) comepxuT qaTy 3amucH, OJMDKANHIIyIO0 K 3aJaHHOMY B 3aIIpOCe MHTEPBAITy BPEMEHH: MPH
Start Date < End Date — B cropony Bo3pactanus; mpu Start Date > End Date — B ctopony yosiBanus. Ilpu ot-
CYTCTBHM TakoBBIX mojie Date(+1) OyayT UMeTh HyJIEBYIO JUTHHY.

Hanpumep, mpu moTHOM OTCYTCTBHU 3amlKcell B apxuBe OyaeT copMUpOBaH OTBET:

| ARCHDATETAG | DL=0 [ SEQUENCETAG |DL=0 |

[Tome Record comep:kuT COOCTBEHHO apXHBHYIO 3aITUCh.
BHyTpu 3amucu oTaenpHbIC MapaMeTphl pa3lesieHbl TeraMH, T.€. KaKAbIH MapaMeTp MPeACTaBICH CTPYyK-
TYpOH:

| Tag [ pL [ vaL

[Tome TAG, B 3aBUCHMOCTH OT THITa TTapaMeTpa, MOXKET TPUHUMATh 3HAUYCHUSI:
- OCTET STRING;

- ASCIIString;

- IEEFloat;

- IntU;

- IntS;

- NULL.

[Tone N B 3anpoce MoxeT mpuHUMAaTh 3HadeHus 0...255.

B otBet Ha 3anpoc ¢ N=0 Oyzaer Bo3BpaiieH ykaszarenb Date(+1). COOCTBEHHO apXMBHbBIC JaHHBIC B OTBET
Ha TAaKOH 3a1poc HE BKIIIOYAIOTCSI.

3anpoc ¢ N=0 y100HO UCTIONB30BaTh IS ONPEACICHUs 1aThl IEPBOM apXWBHOH 3anmucu. J{Jis 3Toro moso
Start Date mpucBanBaercs 3HadeHue, coorsercTByroriee nare 01-01-00 u Bpemenn 00:00:00.

[Tone End Date He moaxiro9aeTcs K 3ampocy win 3amnonasercs kogaom Oxff.

Ecnu 3anpoc 4reHus apxuBa COJCPXKHUT OTJIMYHOE OT HyJs 3HaueHue mnonss Compression Type, B OTBET
abOHEHTa BKJIIOYAIOTCS JaHHBIE, MPEABAPUTENHFHO TIOABEPTHYTHIE KOMITPECCHH (CHKAaTHIO) TIOCPEICTBOM YKa-
3aHHOTO B 3aIpOCe METOJa.
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OtBet aOOHEHTa Ha 3aIlpoC YTEHUs apXUBHOH 3anucu ipu Compression type #(0 UMeeT BUL:

Cocmrsmnamo [ or [ b 7]

[ ARCHDATETAG | DL |Date (+1) | SEQUENCE TAG | DL=0 |

[Tone otBeta Data comepKUT MOABEPTHYTHIE KOMIIPECCUM apXUBHBIE NaHHbIE. CTPYKTypa 3TOro MOJIA Io-
CJIe JICKOMITPECCUU Ha CTOPOHE IOJIyYaTeNisi COOTBETCTBYET OIMMCAHHOW BBINIE CTPYKTYype OJIOKa apXWBHBIX
TMAHHBIX OTBETA HA 3alPOC YTCHUS apXUBHOU 3amucH ¢ omueit Compression Type = 0:

Data:

| ARCHDATETAG | DL | Date [SEQUENCETAG| DL | & ' Record . . |
[ ARCHDATETAG | DL [ Date | SEQUENCETAG| DL | | Record . |
[ ARCHDATETAG | DL [ Date' | SEQUENCETAG| DL | | | | Record . |

Ilocnennee noze orsera, T.€. oJe, coaepxaiiee ykasarens (Date+1) koMnpeccuu He ogBEpraeTcs.

[Ipu 3nauenuun onuun Compression type=1 BHE 3aBUCHMOCTH OT KOJIMYECTBA 3aIPALINBAEMBIX Y a0o0-
HEHTa apXMBHBIX 3alMCEN OCYIIECTBIISIETCS OrpaHHYEHHe JIHUHBI moyst Data Takum oOpa3om, 4TOOBI €ro
JUTMHa He mpeBbimana 1024 Oaira. [nuHa mojs peryjaupyercs moadopoM MaKCHMalbHOTO KOJIMYECTBA
BKJIFOYAaE€MbIX B HETO LIEJIBIX CTPYKTYPHBIX 3JIEMEHTOB, COOTBETCTBYIOIIMX OJHON apXHWBHOH 3amMCH (IO
ARCHDATA_TAG...Record).

[pu 3nauenuu omn Compression type=2 npenenbHas anuHa noist Data onpenensercst o0beMoM Oydepa
repeiayn KOHKPETHOTO YCTPOHCTBa-aDOHEHTa, a TaKkkKe MaKCHManbHOU anuHou monst MSG BODY npotoko-
na M4, xoropas coctaBiser 65535 6aiiToB.

B 3aBrcHMOCTH OT KOHKPETHOTO THIIA yCTpoiicTBa HabOp (HOpMHUpPYEMBIX UM apXHWBOB MOXKET OBITh He-
MOJTHBIM. DYHKIINN CKAaTUS TaHHBIX TaK)K€ MOTYT HE MO PKUBATHCS.

[Ipu nomydeHun 3anpoca ¢ HEAOMYCTUMBIMH JUIS JAHHOT'O YCTPOWCTBa 3HaueHusiMH onuuii Compression
Type umu Archive B mosne Rectype Oyner chopmupoBano coodmenue ¢ kogom omudku 0x02 — «HemOmyCcTH-
MbI€ 3HaYEHHs TapaMeTPOB 3aIIPOCay.

3.6 YnpaBneHue cyeTom

3anpoc npeaHa3HaveH /sl BBITOIHEHHUS MTyCKa/0cTaHOBa cueTa, cOpoca HAKOIUICHHBIX a0OHEHTOM apXHB-
HBIX JIAaHHBIX ¥ TOTAJIBHBIX 3HAUEHUH napamerpoB. OOmwmii Bu 3ampoca:

[ cMD |OP [Ch | o0x00 |

I'me: CMD — ko KOMaH/IbL,
OP - omniuu;
Ch — kop xaHaia.



MarucTtpanbHbin npoTokon M4. PykoBogCcTBO NporpaMmmMmncta 17

[IpenycMoTpeHs ciemyromye 3Ha4eHnsT KOJ0B KOMaH/I;
0 — ocTaHOB cUeTa;

1 — myck cyeTa (Hayaio0 HOBOTO pa3/ena);

0xFF — copoc apxuBOB.

[Tore OP MoxeT MpruHUMAThH 3HAYCHUSI:
0 — He cOpachIBaTh HAKOIUICHHBIC A0OHEHTOM 3HAYEHUS TOTAILHBIX TTapaMeTPOB;
1 — cOpocuTh (3aHYNIUTH) 3HAYEHUS TOTATHHBIX ITAPAMETPOB.

[Tocne 06paboTku 3ampoca abOHEHT (hOPMUPYET MTOATBEPIKICHUE BUIA:

B 3aBucuMocCTH OT THMA YCTpOWCTBa-aOOHEHTA T€ WM WHBbIE KOMaHABI, MPEIyCMOTPEHHBIE 3alIPOCOM, MO-
TYT He MOAJepKUBaThCs. B 3TOM citydae aGoHeHTOM OymeT chOpMHUPOBAHO COOOIIEHHE C KOJOM OIIHOKH
0x02 «HenomycTumble 3HaUCHUS TApaMETPOB 3aPOCay.

3.7 Bbibop ckopocTn obmeHa

CkopocTh 0OMeHa ¢ aDOHEHTOM MOKET OBbITh U3MEHEHA C MOMOIIBIO OMMCAHHON HWKE mpoueaypsl. [Ipu
3TOM HauajbHas CKOPOCTb OOMEHa, T.e. CKOpOCTb Ha d3Tale YCTAHOBJICHMS CeaHca CBS3M OIpeaenseTcs
HaydalbHBIMU YCTaHOBKaMH aOOHEHTA.

3anpoc BEIOOpa CKOPOCTH OOMEHa!

[ S [ox00 [0x00 |0x00 |

I'ne: Gaiit S — koa cCKOpPOCTH OOMEHa.
3nauenue 0x00 cooTBeTcTBYeT ckopocTu 2400, 0x01 — 4800, 0x02 — 9600, 0x03 — 19200, 4 — 38400,
557600, 6 — 115200 6urt/c.

[lonrBepxaeHue:

[lonTBepkaeHNe epenaeTcs Ha HEM3MEHHOM CKOPOCTH, MTOCIIE Yero BCTYIAET B CHITY €€ HOBOE 3HAUCHHE.

B ciydae, ecnu 3ampammBaemMasi CKOpOCTh He ToJiepKuBaeTcs aboHeHTOM, OyneT copMHupOBaH OTBET C
kojzoM omuoOku 0x02 «HemomycTrMble 3HaUSHHS TAPAMETPOB 3aMPOCay.

[Ipu oTcyTcTBUM 0OMeHa B TeueHue 10 ¢ aDOHEHT aBTOMATHYECKHU MepeCcTpanBaeT CBOM nHTepdeiic Ha uc-
XOJHYIO CKOPOCTb.

OnucanHas mpoleaypa U3MEHEHUS] CKOPOCTH 0OMEHa MOXKET MPUMEHSATHCS TOJNBKO MPU OOMEHE C OfH-
HOYHBIM a0OHEHTOM. lIpym HaTM4IMKM Ha MarucTpaayd HECKONBKHX aOOHEHTOB M3MEHSATH CKOPOCTh OOMEHa He-
JOITYCTUMO.
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4 [NepeyeHb CCbINoK

1. ITU-T X680 — Information technology — Abstract Syntax Notation One (ASN.1): Specification of basic
notation.

2. ITU-T X681 — Information technology — Abstract Syntax Notation One (ASN.1): Information object
specification.

3. ITU-T X690 — Information technology — ASN.1 encoding rules: Specification of Basic Encoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).

4. TOCT P UCO/M3K 8825-1-2003 - Mudbopmannonnas texnonorus. [Ipasuna xonuposanuss ACH.1.
Yacts 1. Crenmdukanust 6a3obix (BER), kanonndeckux (CER) n otmraurensapix (DER) mpaBun kogupoBaHus.
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NMPUNOXEHWE A
KOHTpOsbHbIE KOAbI COOOLEHNI

Hmxe mpuBOIATCS pean3aiiii alrOPUTMOB BBIYHUCICHIS KOHTPOIBHBIX KOIOB COOOIeHMH Ha s3b1ke CH.

1 CRC16

// @®YHKLUMSA BHUMCJIAET LUMKIMYSCKMIA KOO IJIA

// mocryenoBaTesIbHOCTM M3 len GanToB, yKa3aHHOM *msg.

// AnvopurMm CRC-16 CCITT.

// VICToJib3yeTCs MOPOXIANIMA [TOJIMHOM :

// (X B creneHm 16)+ (X B creneHu 12)+ (X B creneHu 5)+1.
// TIOJIMHOMY COOTBEeTCTByeT OmMToBag Macka 0x1021.

//

INT16U CRCl6Calc (unsigned char *msg, INT16U len)
{

INT16U crc=0;

INT16U j;

while (len-- > 0)
{
crc = crc © (INT1l6U) *msgt+ << 8;
for ( j=0; J < 8; j++ )
{
if (crc & 0x8000)
crc = (crc << 1) ©~ 0x1021;
else
crc <<= 1;
}
}

crc=crc*256+crc/256;

return crc;

}
pumep
B kadecTBe npuMepa paccCMOTpUM COOOLIEHUE IPOTOKoIAa M4, cofepikaliiee 3alpoc CeaHca CBA3U:

0x10 Oxff 0x90 0x00 0x00 0x05 0x00 Ox3f 0x00 O0x00 0x00 O0x00 0xd9 0x19

KonTponbHsiil kox coobmenns 0x19D9 momydeH mocpeacTBOM BBIYHCICHHHA IO MPUBEACHHOMY aJrOpHUT-
My. OH OXBaTBIBaCT BCE COOOIIEHNE 32 NCKITIOUCHUEM Koja Hadana kazapa (0x10), T.e. GaTsr:

Oxff 0x90 0x00 0x00 0x05 0x00 0x3f 0x00 0x00 0x00 0xO00

[Tpu BEIMONTHEHHUH TTONTyYaTeNeM COOOIICHHUs TPOBepKH KOHTposbHOTO Kogia CRC16, yn00HO N0Ib30BaTh-
Csl CIIEIYIOIIUM CBOMCTBOM IOCJIETHETO: €CIIM NPUIHCATh K IPOU3BOIbHOMY OoKy nHpopmanuu ero CRC16,
a 3ateM nepecuntaTth CRC16 nomyyeHHoro TakuMm o0pa3oM HOBOTO OJ0Ka, TO pe3yibTaToM OyaeT Hob. [l
MIPUBEIEHHOTO MTPUMepa HyJIeBOH pe3ynbTaT naayT Beraucienus CRC16 cnemyromero Maccusa:

0x90 0x00 0x00 0x05 0x00 0x3f O0x00 0x00 0x00 O0x00 0xd9 0x19
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2 KoHTpornbHasa cymma KC8

// OYHKUMUSA BBUMCIIEET KOHTPOJIBHY CYMMY
// mocyienoBaTeJIbHOCTM M3 len OaMTOB, yKa3aHHOM *msg.

unsigned char CS8Calc (unsigned char *msg, unsigned char len)
{

unsigned char sum=0;

while (1len>0)
{
sum+=*msg++;
len--;

}

sum™=0xff;

return sum;

}

pumep

[IpuBeneM B KayecTBE IpUMEPA COKPALICHHYIO (hOPMY yKE PACCMOTPEHHOT'O BBIIIE 3aIIpOCa CEaHCa CBA3H:
0x10 Oxff O0x3f 0x00 0x00 0x00 0x00 Oxcl 0x16

KonTponbHas cymma coobmenuss 0xC1 mosydeHa 1mo npuBeJCHHOMY aJrOPUTMY IyTeM oOpabOTKH clie-
JYIOIIETO MacCcuBa OAWTOR:

Oxff O0x3f 0x00 0x00 0x00 0x00

[Tpu mpoBepke KC8 Ha cTopoHe momydarens: cooOmeHus YJ00HO MMOIb30BaThCS MTPABUIIOM, aHAJIOTHYHBIM
onucanHoMy U1t CRC16: ecim Beruucnuts KC8 610ka undopmaryu, nocieaHuM 0aiToOM KOTOPOTo SIBJISIETCS
KC8 Bcex npeiiecTByOIIUX 0aiTOB, TO Pe3yabTaToM OyJeT HOJb. T.€., JJIs MPUBEACHHOTO MpUMepa, HyJle-
Bo# pesynbraT nact BeraucneHne KC8 ciemyromiero maccupa 0aifTos:

0x3f 0x00 0x00 0x00 0x00 Oxcl
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MPUITOXEHWUE b
AnnapaTHoe NoCTpPOeHMe MarucTpasribHoro nHTepdenca

Ha ypoBHe annapaTHoli peanusanuu uaTepdetica M4 periaroTes cieIyomue 3a1aqu:

- MUHMMU3a1Ms SHEpronoTpediaeHns nurepdeiicHpIMU IpaiiBepaMu BEJOMBIX a00OHEHTOB;
- IOMEX0YCTOHYMBAs Mepeada JaHHbIX 10 (PU3HMUECKOH JTUHNY;

- TaJIbBaHUYECKas Pa3Bsi3Ka HHTEPPEHCHBIX LIETe;

- COBMECTHMOCTH C YPOBHSIMHU cUTHaJI0B HHTep(deiica RS232C.

1 Uenn n curHansbl

WuTepdeticHbie 11enH BEIYIIETO ¥ BEIOMOT0 a0OHEHTOB MMCIOT PA3IMYHYIO CTPYKTYPY.
WnTepdetic Bexymero aboHEHTa COCTOUT U3 TPEX JTHHUIMA:

«Tx+» — BeIXO/IHAs LEMb NepeIaTurKa;

«RX+» — BXOHasI LICTb TIPUECMHHKA,;

«0» — o01ras nens.

WnTepdeiic Bemomoro aboHeHTa 00pa30BaH YETHIPHMSI THHHUSIMH:
«TX+» — TOJIOKUTEIILHAS BbIXOJZHAs LECIIb NCPECAaTUNKA,

«TXx-» — OTpuLaTejibHasd BbIXOJHAA LCHb IIE€pEaAaTYnKa,

«RX+» — moy0oXUTENBbHAS BXOIHAS IIETIh IPUEMHUKA;

«Rx-» — oTpunaTenbHas BXOAHAS LETb TPHEMHHKA.

O6bennHeHrne a0OHEHTOB B MarucTpallb OCYIIECTBIISIETCS C TIOMOIIBIO TPEXITPOBOJHOM JTMHUU CBS3H.
[TocTpoenue npuemonepeaomux Hemneil, a Takke crnocod B3aMMHOTO MOJKIIOYEHUs BEIYIIEro U Belo-
MOTO a0OHEHTOB HILTIOCTPUPYET PUCYHOK b1.

AQ Al

CPU

CPU

o

A0 — Benymuii aboHeHT; Al — BeOMBIif aOOHEHT

TO — BeIXOHO# Oydep nepenarurka; RI — BxoaHoit 6ydep npuemunka; CPU — nporeccop;
Urx — HCTOYHHK HaNpPsDKEHUs TIPUEeMHO# 1ernu; RO — GayutacTHBIN pe3nucTop

SW — nepenaromuii Kiroy.

Pucynok b1 — Ctpykrypa B3aumMoaeicTBus aOOHEHTOB

HHuTepdeticHbIe 1Ienn aOOHEHTOB OTMEJCHBI OT IIEHTPATBHBIX (ITPOIECCOPHBIX) METEeH ¢ MOMOIIBIO Tallb-
BaHWYECKOW Pa3Bs3KH, YCIOBHO MOKAa3aHHOM Ha PUCYHKE IMyHKTHPHOW JMHHEH. AHajorosas oOpaboTka cur-
HAJIOB BeieTcs ¢ moMosio Oydepos-popmuposareneii RI u TO.

[lepenavya maHHBIX BeIyIIMM aOOHEHTOM OCYIIECTBIISIETCS C MTOMOIIBIO CUTHANa HanpsokeHus. CocTosHue
Jjor. «1» mepemaercss HUI3KUM YPOBHEM, & COCTOSIHUE JIOT. «(0» — BBICOKUM YPOBHEM HANPSKEHHSL.

Benompie aOOHEHTHI OCYIIECTBIAIOT Mepenady MaHUMYJSIIHEeH COCTOSTHUEM BhIXoAHOoro Kioua SW. Co-
CTOSTHHE «3aMKHYTO» COOTBETCTBYET Iepeaade JIor. «1», cocTosiHuEe «pa3oMKHYTO» - JoT. «0». Ilpu 06paboT-
K€ MPUHUMAEMOI'0 CUTHAJIa BeIyIIMM a0DOHEHTOM, TOK, MPOTEKAIOIINI Yepe3 OaacTHbIi pesuctop RO, ¢ mo-
Moo BxogHoro Oydepa RI cpaBHHBaeTCsI ¢ HEKOTOPBIM TTOPOTOBBIM 3HaueHUeM. [IpeBbllieHre mopora MH-
TepHpeTHUpyeTCs Kak JIor. «1».
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JmarpaMMbl cuTHaIIOB Ha HHTEP(EHCHBIX TUHISIX BeAyIIero aboHeHTa MmoKa3aHsl Ha pucynke b2.
Cxema MOJIKIIIOUSHYSI TPYIIIBl a00OHEHTOB K MarucTpaiy Moka3aHa Ha pucyHke b3.

jor. «0»

v/ XXX X X\

Tx+: I[lepenaya «Benymuii — BEIOMOMY»

el XX N

= 7 X 7 N\ 7 X 7 X 7 X 7

Rx+: Ilepenaya «BeqoMblit — BEAyLIEMY»

Pucynok b2 — Jlnarpammbl HanpsokeHUH Ha HHTEP(EHCHBIX 1ETsIX BEAYIIEro abOHeHTa

A0 |

==

_____________ o
___________ — [

|
|
|

___________ D
LHRx+ | Al L Rx+ A2 L Rx+ An
— Rx- — Rx- — Rx-
—1 Tx+ —1 Tx+ —1 Tx+
Tx- Tx- Tx-
—_ —_ | I

A0 — Benymuii aboneHT; Al...An — BeZIoMbIc AOOHCHTHI;
Rc — cormacyrommii pesuctop 470 Om=10%

Pucynok b3 — Cxema noakiroueHust rpymnisl aDOHEHTOB K MarucTpain

2 CornacoBaHue napameTpoB fIMHUKN CBS3U

JJ1g onTEMAanbHOTO COTIIACOBAHMS XapaKTEPUCTHK UHTEP(EHCHBIX 1erell aDOHEHTOB C pacIpeleIeHHBIMA
napamMeTpaMu JIMHUU CBA3U, K CaMOMY YIaJICHHOMY OT BEAYILICTO aGOHeHTa KOHIY MarucCTtpajn JOJIKCH 6BITB
MOJIKITIOYEH COTJIacyromui pe3nuctop (cM. pucyHok b3). IIpu mpounx paBHBIX YCIOBUSX, IPUMEHEHUE COTIIa-
CYIOIIETr0 PEe3UCTOpa MO3BOJISIET 00ECIIEYNTh MAKCUMAITLHO BO3MOXKHYIO TIPOTSHKEHHOCTh MaruCTpaid.

Ha maructpansx, mpoTssKEHHOCTh KOTOPBIX OTHOCUTEIHLHO HEBENIMKA, COTIACYIOIMUNA Pe3uCTop He Tpedy-
ercst. JIJis OleHKH HEOOXOIUMOCTH €T0 IMOMKIIOYCHHUS MOXKHO HCIIOIB30BATh CICAYIOIINN KPUTEPUA: COTJa-
CYIOIIUH PE3UCTOP HEOOXOAMM, €CIIM CyMMAapHas JUIMHA CETMEHTOB MaruCTpaly COCTaBIseT Gonee /4 OT mpe-
JETBHOTO PacueTHOTO 3HAYCHMS.

3 MNpoTAKEHHOCTb MarucTpanm

B o0mem ciydae, MakCHMMaabHO BO3MOXKHAS MPOTSHKECHHOCTH MArMCTPAIA OIPEIEIISETCS KOIMISCTBOM
MOJIKIIIOYCHHBIX K HEH aDOHEHTOB, MapaMeTpaMu Kabells U CKOPOCThIO Niepeaayun aanHbix. CTabunbpHas pabora
MarvcTpajii MOXeT OBbITh TAPAHTUPOBAHA TPY BBIITOJHEHUH CJICIYIOIIUX TPEOOBAHMIA:

- COMPOTHUBIICHUE KaXK0T0 MPOBOJAHUKA JIMHUM CBSI3U HE NOJKHO npeBbiiaTh 300 OwMm;

- CyMMapHasi EeMKOCTb MEX/Ty JFOOBIMHU IBYMS MPOBOJHUKAMHU JI0JDKHA ObITh He O0oJiee 0,3 MkD;

- KOJIMYECTBO a0OHEHTOB HA MarucTpaiu — 110 32.
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OnTuManbHBIMH XapaKTePUCTHKAMH [UIS HCHOJIB30BaHUS B Ka4eCTBE MAaruCTpalbHOro kKademss M4 obmna-
narot kabenn UTP u FTP kareropum 5 («Butast mapa» LAN) ¢ MeAHBIMU >KWJIaMH TUAMETPOM HE MEHee
0,5 mm. [IpuBeneHHbIE HIKE AAHHBIE O MAaKCHUMaJIbHOM MPOTSKEHHOCTH JIMHUM CBA3M OTHOCSTCS K 3TUM TH-
nam kabeneit. [Ipu nmpoxmagke maructpamu kadenem UTP (FTP) mucone3ytores nBe mapbl MPOBOJAHUKOB, CO-
eIMHEHHBIE KaK II0Ka3aHo Ha pucyHke b4.

i Tk Tl TN T

Rx+ —>— < ? < ? <~ <« ? —> Tx+

Pucynok b4 — Coenunenue npooaukos kadenst UTP

PacuetHble 3HaueHUS POTAKEHHOCTH MarucTpaiu IpUBEACHbI Ha pUcyHKe bS.

banskue pe3ynbTaTel MOTYT OBITH MOJTYYSHBI ITPH MCIIOIB30BAHUH JTFO00TO IPYToro Kadess ¢ CONPOTHBIIe-
HueM xkuwibl 10 0,01 Om/M u moroHHO# emkocThio He Oonee 100 md/m, HampuMep — CHUTHAIBHOTO KaOems
mapku J-Y(St)Y 2x2x0,8.

3000

(300 out/c
2500

2000 \
9600 6M\
1500

1000 \
19200 6ut/c \

n POTAXEHHOCTb MarucTpanu

500

oO+—+T—T—7—7—T"—T"TTTTT T T T T T T T T T T T

2 6 10 14 18 22 26 30

Yucno aboHeHTOB

Pucynok b5 — IlpoTrsbkeHHOCTh MarucTpaiu npu ee npokiaake kadenem UTP (FTP) kareropun 5
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4 MMopakntoyeHune K nopty RS232

[Tpu nokanbHOM 0OMEHE IAHHBIMU B KQU4eCTBE BEIyIIero aDOHEHTa MOXKET BBICTYIATh YCTPOHCTBO, OCHAIIICH-
Hoe roptom RS232C. Cxema nojkIioueHus BenoMoro aboHenTa k mopty RS232C nokazana Ha pucyHke b6.

A0 Al

RS232

.

i

i

i
-2
—_

i

i

:

i
S—

<

i

i

1

1

i

i

A0 — Benymuii aboneHT ¢ uaTepdeiicom RS2332; A1 — Benomblit aOOHEHT;
RI — npuemnsrit Oydep; SW — nepenaromuii Kirod;
R — GamacTHOE CONPOTHBIICHHE NEpeaaTINKa

Pucynok b6 — INogkntouenue aboHeHTORB 110 uHTEpdeiicy RS232
s obecrieuenus nepenaun qaHHbX mernmb DTR mopra RS232 nomkHa OBITH ycTaHOBIIEHA B aKTUBHOE CO-

CTOsTHHE (TIOJIOKUTEIBHBIH YPOBEHb HATIPSIKCHUS ).
[IpoTsKEeHHOCTH TMHUM CBSA3M HE NOJKHA npeBbimaTh 100 M.

5 OnekTpuyeckue napameTpbl

OcHOBHBIC TPeOOBaHUS K JJICKTPUUECKUM MapaMeTpaM IIeTel, yCTaHOBIICHHBIC [T HHTepdeiica M4 mpu-
BeneHsbl B Ta0mune b1.

Tabmuua b1 — Dnekrpuyeckue napaMeTpsl lieneld naTepdeiica M4

rarnazoH
[Tapame A .
Pavetp 3HAYEHUH

Beayumii aboHeHT

Hanpsxkenue Ha BbIxo/ie niepenaTunka, B:

pH nepenayde Jjor. «0» 8...11

pu nepejaye Jor. «1» 0...0,2

BrixonHoe conporuBieHue nepenaryuka, Om 27... 60

Hanpsokenue mexny kontaktamu 0 1 Rx+ npuemuuka

MIpH OTCYTCTBHH TMIEPEIa4X CO CTOPOHBI BejoMoro abonenra, Urx, B 8...11

Bxonnoe conporuBnenue nmpueMHnka, Om 220... 330

UyBCTBUTENBHOCTH IPUEMHUKA, MA 4,5...10
Benowmblii aboHeHT

UyBCTBUTENBHOCTD TPUEMHUKA, B 1,8..2,2

Bxoanoe conpoTtuBieHue npueMHuka, kOM, He MeHee 4,7

ConpoTHBIEHNE BBIXOAHOTO KJII0Ya EpeaTunKa:

mpu nepenayde Jjor. «0», Om He 6onee 30

npu nepenayde jor «1», MOm He MeHee |




