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CsepneHus o ctaHpoapTe

1 TOOrOTOBJIEH ®epepanbHblM  rocynapCTBEHHbIM  YHUTApHbIM - NPeanpusaTuem
"Bcepoccuincknin HayyHo-uccnenoBaTenbCkUi MHCTUTYT cTaHgapTusaumm n ceptudoukaumm s
mawmHocTtpoeHun" (BHUVMHMALL)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHMYECKOMY PErynvpoBaHUIO U METPONornm
(PocctanpapT)

3 TIPUHAT MexrocynapCTtBeHHbIM COBETOM MO CTaHgapTusaumm, MeTponorum wu
cepTudpmkaumm (npotokon ot 29 Hosbps 2011 1. N 40)

3a npuHATMe cTaHOapTa NPoronocoBanu:

Kon ctpaHbl
KpaTkoe HanmeHOoBaHMe CTpaHbl no CokpaleHHoe HanMeHoBaHne
no MK (MCO 3166) 004-97 MK (MCO [HaumoHanbHOro opraHa no cTaHgapTusauum

3166) 004-97

Benapycb BY MocctanpapTt Pecnybnukn Benapycb

KasaxcTtaH KZ occtaHpapTt Pecnybnukn KasaxcrtaH

Kunpruaus KG Kbiprolactanoapt

Poccus RU PocctaHpapTt

TanXxukucrax TJ TapxunkctaHgapT

Y3beknctaH uz Y3cTtaHgapT




4 Mpukaszom denepanbHOro areHTCTBa No TEXHNYECKOMY PerynmpoBaHuio n metponorum ot 13
nekabps 2011 r. N 1235-ct MexrocynapcTBeHHblin ctaHoapt FTOCT IEC 61107-2011 BBeneH B
OencTBne B Ka4yecTBe HaumoHanbHoro ctaHgapta Poccuiickon @enepaumm ¢ 1 aHBapsa 2013 r.

5 Hacrtoswui ctaHpapT uaeHTUYeH mexayHapogHomy ctanpapty IEC 61107:1996 Data
exchange for meter reading, tariff and load control. Direct local data exchange (ObMeH AaHHbIMM
NPW CYMTbIBAHUW MOKA3aHWM CYETYMKOB, Tapudoukauum n ynpasneHun Harpyskown. [Npsamon
noKanbHbIi 0OMEH AaHHBbIMN).

MexayHapoaHbli cTaHOapT paspabotaH MeXxayHapoOHOW aNeKTPOTEXHUYECKON KOMUCCHEN
(IEC).

OdhuumanbHbli  3K3eMNASAP MeXAyHapoOHOro craHaapta Haxoamtcs B PepepanbHoM
NHAOPMALIMOHHOM (DOHLE TEXHUYECKUX PErNaMEHTOB U CTaHLAPTOB.

CeeneHunss 0 COOTBETCTBUM MeXrocynapCTtBeHHbIX CTaHOAPTOB CCbITIOYHbIM MeXOyHapOoOHbIM
CTaHOoapTam npmeeneHbl B AOMNONTHATENIbHOM MPUNOXKEHNN OA.

CteneHb cooTBETCTBUSA - naeHTu4Has (IDT).
CtaHmoapTt noaroTosneH Ha ocHoBe npumeHeHns FOCT P MOK 61107-2001
6 BBEJEH BINEPBbIE

WHpopmaumss o BBedeHun B AeHCTBUE (MpekpalieHnn AeViCTBUS) HacToslero craHgapra
nybnukyercs B ykasatene "HaunoHanbHble ctaHaapTs!".

WHgbopmaumsi 06 n3MEHEeHUsIX K HacTosiueMmy craHgapty nybnukyercss B ykasatene
"HaunoHasnbHble craHOaptel”, a TeKCT W3MEHeHWr - B WHGOOPMAaUWOHHbIX yKasaresnsix
"HaunoHanvHbie ctaHaoaptel”. B cry4ae nepecmotrpa wiu OTMEHbl HacToswero craHgapta
cooTBercTBytolas uHgopmaumsi 6ynetr ornybnunkoBaHa B WHGQOOPMALMOHHOM yKasaTesne
"HaunoHasnbHble ctaHaapts!”

BBeneHue

Cnepnyet o6patnuTb BHMMaHME, YTO HEKOTOPbIE NMOMOXEHMS MeXAyHapoaHoro ctaHgapTa IEC
61107-96 "OOMeH [aHHbIMM MpPW CYMTBIBAHWM MOKa3aHWUA CYETYMKOB, Tapudmkaumum wu
ynpaeneHun Harpy3koi. [1psiMoii nokanbHblii 06MeH AaHHbIMU" MOryT ObiTb NpeaoMeToM ANs
nateHToBaHus. ITO0 Kacaetca npexne Bcero npotokona PJIAXKA, kotopbin
paccmaTtpueaeTtca B pasgene 5. [lepxatenb naTeHTHOro npasa 3Toro NpoTokona npegnaraet
NMLEH3NM Ha npuemnembix ycnosusx. VIHpopmaums MoxeT ObiTb nonyyeHa ot FLAG
ASSOCIATION LIMITED, Stonefield Works, Oulton Road, Stone, Staffordshire, ST 15 ORS,
United Kingdom.

B HacToawmn ctaHgapT BkadeHbl pasgens ISO/IEC 7498, pacwvpeHHble AONONHUTENbHbBIMU
yCNoBUAMY, KacalwMUCs, Hanpumep, ONTUYECKOro nHTepdernca, nepeknoyaTens cKopocTu
nepegnayu, ynpaenseMoro NpoTOKONOM, 1 Nepefayn AaHHbIX 6e3 NoATBEPXAeHMS npuema:

ISO/IEC 7498-1-94 VIHcbopMaumoHHasa TexHonorus. Baammocesaab oTKpbIThIX cucteM. basosas
aTaNioHHas momenb. Yactb 1. basosas mogenb

ISO/IEC 7498-2-89 Cuctembl 06paboTkm uHdopmaumm. B3amMocBsiab OTKPbLITbIX CUCTEM.
BasoBas atanoHHas mogenb. Yactb 2. ApXmMTekTypa 3awmThbl



ISO/IEC 7498-3-89 Cuctembl 06paboTkm uHcopmaumm. B3amMocBA3b OTKPbLITHIX CUCTEM.
Basosas atanoHHas mogens. YacTtb 3. oeHTudukaumsa n agpecauus

ISO/IEC 7498-4-89 Cunctembl 06paboTkm uHdopmaumm. B3amMocBsS3b OTKPbLITHIX CUCTEM.
Basosas atanoHHas mogens. Hactb 4. CTpykTypa ynpasneHus

1 Obwme NnonoxeHus

1.1 O6nacTb NPpMMeHeHUs

HactosiwwmiA cTtaHgapT ycTaHaeBnueBaeT TpeboBaHus, npenbsBAseMble K annapaTHbiM
cpencTeaM M MpoTokOnam  ONs  nokanbHbiX  cucTeM.  TpeboBaHus cTaHgapTa He
pPacnpoCTPaHSIOTCS HA OAUCTAHUMOHHbIE CUCTEMDI.

CTtaHoapT pacnpocTpaHseTcs Ha npsMble foKanbHble CUCTEMbI, B KOTOPbIX MOPTaTUBHOE
cuntbiBaowee yctpoincteo ([CY) coegnHaeTcs ¢ OOHUM UAWN TPYNNOA TapUHbIX YCTPOWCTB.
CoenvHeHne MoXeT ObiTb MOCTOSHHBIM UK pa3beMHbIM. BO3MOXXHbI Kak anekTpuyeckne, Tak u
ONTMYECKME COeaVHUTENU. ONEeKTPUYECKUA KOHTaKT pPEKOMEeHOyeTCs WCMnonb30BaTb Mpu
MOCTOSAHHOM coeAuHeHun. ONTUYECKUA COeanHMUTENb [ONXEH ObiTb NErko OTK/IOYaeMbIM,
4yT0b6bI 06ecneunTb cOop OaHHbIX ¢ nomoubto MNCY.

B kayecTBe OCHOBbI MPOTOKONA NpuHATa 6a3oBas aTanoHHas MO4E/Nb B3aUMOCBSI3U OTKPbITbIX
cuctem (BOC) B cootBetctBum c ISO 7498. lNpoTokon nJaeT BO3MOXHOCTb CYMTbiBATb
MHOpMaUMIO W MNPOrpaMMmpoBaTb TapudHble YCTPOWCTBA. XOTSA MNPOTOKON UMeeT
onpeneneHHyo HanpaBNeHHOCTb, ero NPUMEHEHNe OCTaeTcsl 3a NoTpebuTenem.

1.2 HopmaTtumBHblie CCbINKKU

Lna npuMeHeHns HacTOSIWero ctaHaapTa Heobxo4MMbl CNeayolme CCbiTOYHble CTaHaapTbl™.
Lna naTMpoBaHHbIX CCbIIOK MPUMEHSOT TONBbKO yKa3aHHOE M3aaHme CCbIIoYHOro ctaHaapTa.

* Ta6n|/|uy COOTBETCTBMNA HaUMOHA/IbHbIX CTaHOAPTOB MeXOyHapOoOdHbIM CM. MO CCblKe. -
I'Ipleeanvle nsrotosutens 6assbl JaHHbIX.

ISO 1155-78 Information processing; Use of longitudinal parity to detect errors in information
messages (ObpaboTka nHdopmauun. Vicnonb3oBaHne NPOAONbHOr0 KOHTPONS MO YETHOCTU
NS 06HapyXeHns oWwnboK B MHPOPMALIMOHHBIX COOBLWEHMSAX)

ISO 1177-85 Information processing; Character structure for start/stop and synchronous character
oriented transmission (ObpaboTka nHdopmaummn. CTpykTypa CMMBOJIOB AN CTAPTCTOMHOW U
CYHXPOHHOWM 3HaKOOPUEHTUPOBAHHOW nepeaayv)

ISO 1745-75 Information processing; Basic mode control procedures for data communication
systems (ObpaboTka nHgoopmaumu. Npouenypbl ynpaBneHns B OCHOBHOM peXuMe A5 CUCTEM
nepenayv LaHHbIX)

ISO 7498-84, Ion.1-84 ISO 7498-84 Information processing systems; Open Systems



Interconnection; Basic Reference Model (Cuctembl obpaboTtku uHdopmaumm. BaammocBsab
OTKpPbITbIX cUCTEM. BasoBas aTanoHHas MoLenNb)

ISO/IEC 646-91 Information technology; ISO 7-bit coded character set for information interchange
(MIHbOpMaUMOHHas TexHonorms - 7-6uTHbIA Habop KoampoBaHHbIX cumBonoB ISO pans
MHGOPMaLMOHHOI0 06MeHa)

ISO/IEC 7480:1991 Information technology; telecommunications and information exchange
between systems; start-stop transmission signal quality at DTE/DCE interfaces
(UHpbopmaumoHHaa TexHonorus. [lepepaya paHHbIX U O0BMeH UMHGopmauuvern Mexay
cuctemamu. Kavectso curHanos Ha cTeikax OOO/AK [ npy ctapTCcTONHOM Nnepefaye AaHHbIX)

ITU-T V.24 List of definitions for interchange circuits between data terminal equipment (DTE) and
data circuit-terminating equipment (DCE). Edition 1 [[TepeyeHb 0b603HauYeHWiA Lenein obmeHa
MeX Iy OKOHeYHbIM 06opynoBaHmeM aanHHbix (OOL) n annapaTypoii nepeaaymn naHHbix (AM0)]

ITU-T V.28 Electrical characteristics for unbalanced double-current interchange. Edition 1
(D nekTpuyeckme xapakTepUCcTUKN HECUMMETPUYHBIX OBYMNONAPHbIX Lieneit obMeHa)

2 TepMuHbI N onpeneneHns

B HacToswem CtaHpoapTe npuMeHeHbl cneagywoume TepMnHbl C  COOTBETCTBYHOWMMA
onpeneneHnamin:

2.1 noptatMBHOe cuuTbiBalowee ycTtpoucteo, MNMCY (portable device read-out): NepeHocHoe
obopynoBaHMe AOns nepepayn AaHHbIX K Tapu@HbIM YCTPOWCTBAM UMW  9NEKTPUYECKUM
cyeTyMKaMm UM OT HUX, BbINOMHSAOWEE GOYHKUUM NPOrPaMMUPOBAHNS 1 CHATbIBAHUS.

2.2 nokanbHbi 06MeH paHHbIMK (local exchange by data): O6MeH faHHbIMM MEXAY OOHUM
N rpynnon TapudoHbix yctponctse u MNMCY.

2.3 AMCTaHUMOHHbIN 06MeH paHHbIMM (distance exchange by data): O6MeH paHHbIMU MeXay
LeHTpoM cbopa OaHHbIX U OOHUM WNAW TPYNNON TapudHbIX YCTPOMCTB Yepe3 CeTb nepenayu
NaHHbIX.

2.4 tapudpHoe ycTtpoucteo (tariff device): CraumoHapHbii 6nok cbopa [aHHbIX, OObIYHO
CBSI3AHHbIV NN 06 bEANHEHHBIN C 3NEKTPUYECKMM CHETHMKOM.

3 dusmnyeckme ceBouCTBa

3.1 dnekTpuyeckumn uHtepdenc
(cm. Tabnuuy 1)
a) Tun curnana
- TokoBas netnsa 20 MA;
- abCconoTHbIE NpenenbHble 3HAYEHUS:
- HaNpsXXeHne Pa3oMKHyTOo Luenu He 6onee 30 B, NOCTOSIHHbIN TOK;

- TOK B netne He 6onee 30 MA.



Tabnuua 1 - AnekTprnyeckuin MHTepaelic

XapakTtepucTumka uenm 3HaueHwue Toka
BbIXOLHOIO | BXOOHOr0
(TX) (RX)
1 Tok, MA:
0 (otcyTtcTtBue Toka B uenu), NMPOBE/ Ho 2,5 Ho 3
BKJ11OY. BK/IIOY.
1 (Tok B uenu 20 MmA), BHAK Or11,0m | OT9,0m
bonee bonee
2 NaneHne HanpsaxeHus, B (1, Tok B uenn 20 MA, 3HAK) Ho?2 fo3
BKJTHOM. BKJTHOM.
3 MakcumanbHoe HanpsXeHne pasoMKHYTOW Lienn B TevyeHne ) 300
ornepaumnmn (MOCTOSAHHbIN TOK), B ’

b) 9 nekTponutaHue

Co CTOpOHbI TapudHOro ycTpoiicTBa nHTepdeic naccuseH. NCY obecneunBaeT Heobxooumoe

aneKkTponutTaHme.

c) Ceaaun

l—lepes Knemmbl nMnm CooTBeTCTBYOWME COedVNHUTENN. Ownbku NONAPHOCTUN MOTYT npepBaTb

CBsA3b, HO HE O0J/1XXHbI MOBPEdNTb yCTpOIZCTBaM.

d) Cxema oByxnpoBOAHOW NMHMM (OAWH MCMNOIHUTENB) NPEACTaBIeHa Ha pUCyHKe 1a.

TapwutpHoe yCTpONCTBO

TiCY

PI/IcyHOK 1a - Cxema ,D,ByXI'IpOBO,EI,HOIZ NINH1N C OOHUM UCTONTHUTEIEM

e) Cxema oBYXNpPOBOLHOW NMHUM (HECKOMBKO UCNONMHUTENE) NpeacTaBieHa Ha pucyHke 1b.
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PucyHok 1b - Cxema aByxnpoBOAHOM NMUHUN C HECKOTIbKUMW UCNONHUTENSMU

f) Cxema 4eTbipexnpoBOAHON NMHWUK (OAUH UCNONHUTENb) NpeacTaBneHa Ha pucyHke 1c.

TapwudHoe yCcTponcTBo

Faat

TX

_(:}R\h RV- Q ,1\ TV V- b
Tcy

PucyHok 1¢ - Cxema 4eTbipexnpoBOLHON NUHMM C OLHUM UCTIONHUTENEM

g) Cxema 4eTblpexnpoBOAHON NUHUN (HECKONbKO WCNONHUTENEen) npeacTaBneHa Ha pPUCYHKe
1d.

Tapuduoe verpolcTao Tapuduoe yorpolicTsag Tapudhsoe yoTpoRCTRO

h Y N

~ RV+ Rv—-

=
RX  mey

PucyHok 1d - Cxema 4eTblpexnpoBO4HOM MHUM C HECKONbKUMU UCMONHUTENSAMM

Ecnn HoMuHanbHoe HanpsaxeHue Ha [NCY npuHATO pasHbiM 26 B, TO BoceMb ucnonHutenemn
(TApUHBIX YCTPOMNCTB) MOTYT ObITb MOAK/OYEHBI MOCNEA0BATENbHO.

3.2 OnTnyecknm nHtepcenc

3.2.1 KoHCTpyKUMS cumTbhiBatoWer ronoskyn npeacTaBneHa Ha pucyHkax 2a un 2b.



Topovgansinb Hudspakpac e Huidprakpachwi

MartnT NREHEMITHE NEPENATIHK
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PucyHok 2a - PacnonoxeHne KOMNOHEHTOB Ha CYATbIBAIOWE rONOBKE
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Bug cGoky Bua cunThiBaOWeER roNnoBKW cnepemnM

45 max _ 34 max
_ 7 min 65105
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20 max

i

d=32+05
A
N

30 max

10 max

MecTo gna coeavHWTENBHOMS Kabensa

PucyHok 2b - Pasmepbl cuntbiBatowen ronoskum
3.2.2 XapakTepucTuku MarHuta

XapaKTepVICTI/IKI/I MarHmuTa npeancrtaBnieHbl Ha PUCYHKax 3an 3b.
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Cwuna cuennenns & 2 5 H npu KOHTaKTe ¢ NNacTUHOIA;

2 5 H Ha paccTosAHUM 2 MM OT NAACTUHBbI

PucyHok 3a - PaameweHre marHuta npv onpeneneHnm Cusbl CUEnneHns

@13 £ 1

@28 min

HamarHnumBaHue - oceBoe, CeBepHbIi MONIOC HAaNpaBneH K TapuGHOMY YCTPONCTBY

PucyHok 3b - Pasmepbl marturta

Cwuna cuennerHus

Cuny cuenneHus ¥ onpemensloT Kak MNeprneHavKynspHoe pacTarvsailolee  ycunue,
N3MEpPEHHOe npu pasMelleHnn MarHuta Ha MnoMPOBAHHOMW, TOMWWHOM 2 MM, CTalbHOW
nnactuHe rnybokoro npokaTta Ct12, 6e3 y4eTa Beca CYMTbIBaAOWEN FONOBKM.

3.2.3 PacnonoxeHne KOMAOHEHTOB B TAPUCOHOM YyCTPONCTBE NPEACTABNEHO HA PUCYHKE 4.

6,5+0,5
P

HudpaxpacHui PACHLL
TIPHEMHHK NEPERATUHE

PucyHok 4 - Bug Ha onTuyeckuin nopt

3.2.4 LleHTpoBka



MexaHnyeckass UEHTpOBKa He npeaycmatpuBaetcsa. OnTuManbHas nepepaya  AaHHbIX
nocTturaetcsa (Npu UcnbiTaHUSX), Korga cyYuTbiBalowas rofioBka HaxoguTcs B HOpPManbHOM
nonoxeHun (kabenb BHWU3), MHGPAKPACHbIA NMPUEMHUK B TapUPHOM YCTPOWCTBE CLEHTPOBaH
HaNpPoOTUB WHJopakpacHOro nepefartynka B CUYUTbIBAIOWEN TrONOBKE, a WHppaKpacHbIi
NPVEMHUK B CYMTbIBAIOWEN rOfIOBKE - HANPOTMB MHJOPaKpacHOro nepeparyvka B TapudoHOM
yCTpOWCTBE.

Hebonbwre nameHeHns B 9TOM pacrnonoXeHUn He LONXKHbI CYLWEeCTBEHHO BNUSTL Ha paboTy, HO
npu 60NbWNX UBMEHEHUSIX MOXET MPOUCXOANTL YXYALWEHNE XapakTeprCTUK.

3.2.5 OnTuryeckue xapakTepmucTukm

JnnHa BOMHbI

LnvHa BOMHbI N3Ny4YyaeMblX CUrHaNoB B 000MX HampaBneHusix HaxoAuTcs B guanasoHe 800-
1000 HM (MHppakpacHOE N3ny4veHne).

[Mepenatumk (CM. puUCyHOK 5)

IranoHHal NOBEPXHOCTL nﬂ,&_cuz
{onmmmieckn axTHenan obnacTy)
\ 8+

1 Mpuemumx
P

DITHYeCKAR OCh
oo - - nepeaam™yKa

MNepenanyui ayu

101

MoscpxHOCTE TapudHOIO
YCTPOHCTEE HAH CYHTH-
BaloLEH MoNosKH

WS ¥as -\V/ VT TR,

8

NepenaTine

PucyHok 5 - PacnonoxeHuve nepegaryuvka npu UcrbiTaHnm

I'Iepe,u,aTquK B TapudoHOM yCTpOI7ICTBe, Kak U B CYMTbIBAIOWEN rosoBKe, reHepupyeTt curHan

E

cunoii mnanyyeHus “¢T Ha yCTAHOBNEHHYIO 3TaNIOHHYO MOBEPXHOCTb (OMTUYECKM aKTMBHAas

obnactb) Ha pacctosHM %1 = (10+1) MM OT MOBEPXHOCTU TapudHOro YCTPOWCTBA UMK
CUMTbIBAOLLEN FOTOBKM.

[MpenenbHble 3HaYeHUs

ON - cocTosiHue "BkntoyeHo" npu 500 mkBT/em? £ £eiT £ 5000 MkBT/oM ;

E

" " i 2
OFF - cocTosiHue "OtkntodeHo" npu ~&/T = 10 MkBT/cM ™ .



[MpreMHUK (CM. pUCYHOK 6)

[Mepenamink

L

OnTHyeckan ock
TIPHEMHHED

MepeaaHHBE TyH

0+l

MosepxHOCTE TApHHOMG
YCTpOHCTEA WIH CHHTH -
raomedi ronoscH

LLLLLL

C::'J\ Mpuemumk

| Srancrmas nosepxuocts |

=0,5 cm? (onTHyecku
aAKTHEHAA ObNACTE)

PucyHok 6 - PacnonoxeHvne npMeMHuKa npw UCrbITaHMsX

Mepenatunk, KOTOPbIA PacCronoXeH Ha paccTosHum “2 = (10+1) MM Ha ONTUYECKOM OCK
NPUEeMHMKa B TapuPHOM YCTPONCTBE UKW CYMTbIBAIOWEN FONOBKE, FEHEPUPYET CUrHaN CUION

N3nyyYeHus EeiR ya onpeLeneHHyo 3TanoHHY NOBEPXHOCTb (ONTUYECKU aKTMBHYIO 061acThb).
[MpenenbHble 3HAaYeHUS

Eﬂ

>
ON - cocTosiHue "BkntoyeHo", NpueMHuK HaxoanTtcs B coctosiHum BKJ1. npy ~¢/ & = 200 mkBT/cM

2 -

E

" " i
OFF - cocTosiHne "OTK/oYeHo", NpMeMHMK Haxoautcs B coctosiHum OTKJ1. npu ~“¢/&= 20

2
MKBT/CM
YcnoBus BHEWHEro OCBELEeHNS

OnTuyeckuin kaHan (nepepaya [aHHbIX) HE OOMXKEH NOABEPraTbCs BHEWHEMY OCBELLEHUIO
WHTEHCMBHOCTbLIO cBbllwe 16000 nk (nerkas KOMNo3uums, ConoctaBMmas C OHEBHbIM CBETOM,
BK/IOYas ¢ NIOOPECLEHTHOE OCBELLEHNE).

Temnepatypa okpyxatolwern cpeabl
HopmanbHas Temnepartypa (23+2) °C.
3.2.6 SnekTpuryeckme xapakTepUCTUKM CHATbIBAIOLWEN FONIOBKM (CM. PUCYHOK 7)

CumTblBalowas rofoBka MO3BOMSIeT nepefaBaTb [LaHHble K CPeacTBaM CBS3W (M OT HMX),



nmetowmn TTL nHTepdeinc nnm ctaHoapTHbIA MHTEepdEenc, COOTBETCTBYIOWMNA creungukaumm
ITU-TV.24 n ITU-T V.28.

DNEKTDHCCKHA HHTepdhERC

S Hudpaxpachsrf - ™D
—-— MepeIaTiHK
C e RXD
UYHThIBAR I AA
TONIOBKA

- GMND
- W HudpakpacHsIt - vt

MPHEMHHK P

TXD - paHHble, cHMMaeMble co cumTbiBatowen ronoskn; RXD - naHHble, nonyyaemble
cunTbiBatowei ronoskoi; GND - obwas Touka (HanpsixXeHne CUrHanoB - HaNpPsiXXeHne

o
3N1eKTPONnTaHuns); ¥ - ICTOYHWUK 3NEKTPONUTaHUS
PucyHok 7 - SnekTpuyeckme xapakTepucTUKN CHATbIBAOLWEN FONIOBKN

Paboune n npenenbHble 3HaYeHMs

YpoBHU CUrHanNoB
OFF - coctosiHme "OTknto4eHo" ON - cocTosiHme "BkntoyeHo"
JBonyHas 1 JBon4HbIN O
3HAK (cTatndyeckoe cocTosiHME) MPOBE
CBeTOBOM MHOMKATOP - COCTOSAHME CBeTOBOM MHOMKATOP - COCTOSAHME
"OTKNOYEHO" "BkntoyeHo"
MeHee MuHyc 3 B (V.28) ceblwe nntoc 3 B (V.28)
0o 0,8 B Bkntou. (kak TTL-Bxon) oT 2 B n6onee (kak TTL-Bxon)
oT MuHyc 0,5 B no nntoc 0,4 B (kak TTL-BbIxon) 0T 2,4 B 10 V; (kak TTL-8bIx0n)

MNpumeyaHne - TTL-ypoBHWN MHBEPTMPOBAHbLI OTHOCUTENBHO 0BbIYHOTO NCMONb30BaHUSI.
CkopocTb nepenayn curHanos

MakcumanbHasi CKopocTb nepenayn nonxHa 6biTe He MeHee 2400 bog.

Hanps>xeHune anekTponutaHns

HanpsixxeHne anekTponuTaHUs CYMTbIBAIOWER rOMOBKM A0NXHO obecneuvmatbes MCY unm
LPYrM yCTPOMCTBOM, K KOTOPOMY OHO nNpuHannexuTt. MpennoytutenbHoe 3HadeHue nnioc 5 B
MOCTOSIHHOr O TOKa.

4 [Nlepepavya CMMBOJ10B

4.1 Tun nepepauu

AcCrvHXpOHHasi nocnepoBaTefnbHas (cTapTcTonHas) nepepada 6utoB - no ISO 1177,



nonyaynnekcHas.

4.2 CKopocCTb nepenayu
HayanbHas ckopocTb - 300 boa.
CtaHnnapTHble 3Ha4yeHms ckopocTtu - 300, 600, 1200, 2400, 4800, 9600 Boa.
CneumanbHas CKOPOCTb - MO XENaHuto.

MNpumeyaHne - MakcmmanbHas CKOPOCTb MOXET ObITb OrpaHMyeHa CYMTbIBaKOLWE FrONOBKOW UMK
ONTUYECKMM MOPTOM B TAPUCPHOM YCTPOWCTBE.

4.3 KayecTBO curHana

Ina nepepatymMka KayecTBO curHana COOTBETCTByeT kateropum 1 ©n xapakTepusyetcs
cnenyowmmm 3HaveHuamm cornacHo ISO/IEC 7480:

- NCKaXeHne CUHXpOoHMn3aunn CTapTCTONHOro curHana OTHOCUTENbHO € ANHNYHOT O VlHTepBaﬂa*
N < 5oy

* EOMHWMYHBIA MHTEpBan B CUCTEME, MUCMONb3ylOWen KoL PaBHOM ANWHbI, UAN B CUCTEME,
NCMNONb3YKLWEN M30XPOHHYIO MOAYNALUMIO, - 3TO TakOW BPEMEHHOW uHTepBan, npu KOTOPOM
TeopeTnyeckme ONUTENbHOCTU 3Ha4MMbIX MHTEpPBAnNOB TenerpagoHoM MoOynauMn ABNAKOTCA
LenbIM1 KpaTHbIMW 3TOr0 MHTepBana.

- NOJTHOE UCKAXEHMe CTapTCTOMHOrO CUIrHaNa OTHOCUTENBHO eANHNYHOrO HTepsana & £ 7%;

- MUHUMANbHas ONUTENbHOCTb 9N1IEMEHTA CUrHana* OTHOCUTENbHO € AUHNYHOTO nHTEepBana =
900/0;

* OneMeHT curHana - Kkaxpnas 13 yacTel curHana, kotopas obpasyeT TenerpadHblii curHan
WA CUrHAn [HaHHblX W OTNMYaeTcsl OT [HPYrux 4acTeldl NPOMCXOXAEHWEM, BENMYUHOWR,
LNNTENbHOCTbIO M OTHOCUTENbHBLIM MOMI0XEHNEM (M TONBbKO OAHUM, UM HECKONBKMMU 3TUMM
0COBEHHOCTSIMN).

- TpeboBaHMs K MEX3HAKOBOMY MHTEpPBany™:

- cpedHee HOMUHANbHOE 3Ha4YeHMe OTHOCUTENbHO EAWHUYHOrO WHTepsBana &< 8% npm
CpefHeM NpeBblleHnn = = 2;

- MUHVIManbHbIl 3HAKOBbIA UHTEPBAa OTHOCUTENBbHO €UHNYHOrO MHTepBana ¥ 2 16%;

- TOYHOCTb 4YacTOTbl MOOY NALMN M=0,2%.



* MeX3HakoBbIi UHTEpBan - MPOLONXKMTENbHOCTb 3HAaKa, Bbipaxaemas kak oblwee 4Mcno
eOVHNYHbIX MHTepBanoB (BKN4Yas MHopMauUMio U NPOBEpPKY napuTeTa), BK/Yas cTapT- U
CTOM-CUrHanbl.

Ina npuemMHnka KayecTBO curHana CcOOTBETCTByeT kaTteropum A u© XxapakTepusyeTcs
cnenyowmmm 3aHaveHuamm cornacHo ISO/IEC 7480:

- Npeaenbl CUHXPOHM3aLUMK B pabounx pexmnMax ¥ < 40%;

- MMHUManbHasa OANTENIbHOCTb 3ieMeHTa CurHana OTHOCUTENNbHO eANHUYHOIO MHTEepBana W=
30%;

- TpeboBaHNs K MEX3HAKOBOMY MHTEPBANy:

- cpelHee HOMUHANbHOE 3HauyeHWe OTHOCUTENbHO EOVMHUYHOrOo WHTepBana < = 20% npw
CpefHeM NpeBblleHnn & = 2;

- MUHUMATbHbIV 3HAKOBbIVi MHTEPBAN OTHOCUTENbHO EAVHNYHOrO MHTepBana ¢ = 40%;

- MMHUMANIbHOE NCKaXeHne CTapToBOro curHana OTHOCUTENbHO €ONHNYHOIro MHTEepBana Z=
60%.

4.4 dopmat CUMBONOB

dopmat cmmBonoB cornacHo ISO 1177: 1 ctapToBblii 6UT, 7 MHPOPMALUMOHHbLIX 6UTOB, 1 BUT
yeTHocTwn, 1 cTon-6mT.

4.5 Kon cumBonos
Kon cumBonos - cornacHo ISO 646, MexayHapoaHas ctaHaapTHas Bepcus.
4.6 3awumTta CAMBONOB

NcnonbayeTtcst GUT YyeTHOCTU B cooTBeTcTBUM ¢ ISO 1177.

5 NpoToKoJ1 Nepenadn faHHbIX

5.1 O6Lwme NoNnoXxXeHus

MpoTOoKON Nepenayn faHHbIX COCTOUT M3 YeTblipex anbTepHATUBHBIX pexunmoB paboTel: A, B, C,
D. Bce pexumbl obecneynBaloT aBTOMaTUYECKOE CYMTbIBAHNE AaHHbIX. KpoMe Toro, pexummbl A,
B n C nossonsitoT nporpammvpoBath TapudgHble ycTpoictBa. OBMEH LaHHbIMK SBNSIETCS
NoOMHOXeCTBOM HA30BOro pexmma npouenyp ynpasneHusi B cootsetctaum ¢ ISO 1745,

Cesizb B pexumax A, B u C saBnsdetcs OByHanpaBNeHHON W MHULMMPYETCS MNOCPEACTBOM
MOCbINIKK 3anpoca TapugoHoMy ycTpoiicTBy. CBsdb B pexume D sBnseTcs ogHOHanpaBneHHoM,
CMrHanbl nepepnawTcs TONbKO OT TapudHoro ycTpoiictea. B pexume D nepepava
VNHUUMMPYETCS MYTEM HaXaTusi KHOMKM UNX Apyroro ceHcopa Ha TapudHOM YCTPONCTBE.

PexuMm, ncnonb3yembll TapuHbIM YCTPONCTBOM, XapakTepusyeTcs WAEeHTUPUKALUNOHHbIM
CUMBO/IOM CKOPOCTU nepepayn nHgopmaumm B U AEHTUGPMKALNOHHOW NOCbINIKE OT TapudoHOro



yCTpoOWcTBa.
5.2 BbluncneHue KOHTPONbHOro cumBona 6aoka
(cM. pucyHok 8)

CunTbiBaHME OaHHbIX MOXET BbINONHATLCA 63 KOHTponbHoro cumeona 6noka (BCC). OgHako
€C/I KOHTPOJbHbIA CMMBON 6n10Ka UCMonNb3yeTcs, TO OH JONXeH cooTBeTcTBoBaTh ISO 1155,
Kak nokasaHo HUXe.

b 20 g1 2 P 24 25 26 P P - BHT YCTHOCTH
T 8TX wau SOH, ecan oHK
] | (] 1] 0 0 0 I NPRCYTCTHYIOT
| (Cy. NpHMEYAHNE )
Esssm=s === — —
HuihopManoH Has
/ OBNACTh
.
] 1 /] 0 (1] 0 1] ] ETX
F=========="—========== — e
i i KonTponseit cispon
b b b b b b b P finoka

KOHTpOnbHbIN cuMBon 610Ka BbIYMCSAETCS B Npeaenax 3alWTPpUX0BaHHON 30HbI
PucyHok 8 - YcTaHoBKa KOHTPONbHOro cumeona 6noka (npumep B cootsetcTemm ¢ ISO 1155)

MpumeyaHne - Obnactb peiicteus BCC cootBetctByeT ISO 1745 n pacnpocTpaHsietcs oT
CMMBONA, HENocpeacTBeHHO cnenytowero 3a nepsbiM SON- nnu STX-cMMBONOM, 0O CMMBONa
ETX BkNouiTeNnbHO, KOTOPLIA 3aBeplaeTt coobueHune. BoiuncneHHoli BCC cnepyet cpasy 3a
cumBonom ETX.

5.3 ®opmaTbl COOOLLLEHN

CR|LF |- 3anpoc
3)

/'|?|Anpec yctponcTtaa|!

1)|9) 22) 2) 3)

/| X | X|X|Z [MaeHTudukaTtop|CRILF|- naeHTndpmrkaumoHHoe coobleHne
1)[12)|12)[12)|13) 14) 3) [3)

ACK| v | z | y |CRILF|- cooblieHune noaTeepXxaeHuns/Boibopa onuuia




- IHCpOpMaLMOHHOE coobLeHNe (KpoMe peXxuma

STX|OaHHble| ! |ICR|LFIETX|BCC
NporpamMMmMpoBaHmns)

5) 15) [2)[3) |3)| 6) | 8)

ACK]- coobuweHne noaTBepXaeHUs

NAK]|- noBTOpHbIA 3anpoc
16)

SOH| C | D |STX|Habop naHHbIX{ETX|BCC|- kOMaHaa nporpaMMmpoBaHus
17) [18)[19)| 5) 20) 6) | 8)

SOH| C | D |STX|Habop naHHbiX|EOT[BCC|- komaHaa nporpamMMmnpoBaHus,
17) (18)|19)| 5) 20) 7) | 8) |Mcnonb3ytowas Nnpon3BoNbHbIE HEMOHbIE 6M10KK

STX|Habop naHHbIX|ETX|BCC|- nHdbopmaumoHHoe cooblieHre (pexxnm nporpammmpoBaHmsl)
5) 20) 6) | 8)

STX COBOKYMHOCTb EoTleccl MHGOpMaLMOHHOE cooblweHme (pexmm
OaHHbIX NporpamMMmpoBaHuns),
5) 20) 6) | 8) |Mcnonb3ytowee NPON3BO/NbHbIE HEMOJHbIE BNOKK

STX|CoobuweHune 06 ownbke|ETX|BCC|- coobuieHne 06 ownbke (pexnm nporpamMmmpoBaHmns)
5) 21) 6) | 8)

MosicHeHUs conepXaHnst COObLWEeHNS:

1) CumBon Havana "/" (HakNoHHas YepTa Bnepen, kog 2FH).

2) CumBon KoHua "!" (BocknuuaTtenbHbii 3Hak, kog 21H).

3) CumBon 3aeepuweHuns (CR, Bo3spart kapetku, kog 0DH; LF, nepesog ctpoku, kog 0AH).
4) CvimBon nogrteepxaeHuns (ACK, nogreepxaeHue, kog 06H).

5) CnmBon Hayana kaapa B 6/10ke C KOHTPONbHbIM cuMBosioM (STX, Hayano TekcTa, kog 02H).
CwumBoON He TpebyeTcs, eCnn 3a HAM He CNenytoT HUKaKne OaHHbIe.

6) CumBon koHua 6noka (ETX, koHeu TekcTa, kog O3H).
7) CnmBon KoHUa B HenonHoM 6noke (EOT, koHew 6noka TekcTa, kog 04H).

8) KoHTponbHbIin cumon 6noka (BCC), ecnu TpebyeTcs, B COOTBETCTBUM C CUMBONamu 5) un 6).
CunmBoNbl 5) 1 6) He NpuMMeHsitoTCs, Koraa 610Kk AaHHbIX nepenaH 6e3 KOHTPObHbIX CMBOJOB.

9) KomaHga 3anpoca Ha nepegady "?" (3Hak Bornpoca, kog 3FH).

10) Ynpasnsowme CUMBObI:



"0" - HopmManbHag npouenypa NpPoTokona,

"1" - BTOpMYHas npouenypa npoTokona,

"2-9" - 3apesepBupoBaHbl ANns Byaywmx NPUMEHEHWIA.
11) "0" - cumTbIBAHNE OAHHbIX,

"1" - peXuM nporpamMMmmnpoBaHus,

"2-5" - 3ape3epBMpPoBaHbI A5 Oy ayWuX NPUMEHEHWNA,
"6-9" - uIcnonb3oBaHne, onpenenseMoe N3roToBUTENEM.

12) LaHHble 06 n3roToBuUTENE, BKKOYAOWME TPY NPOMNUCHbIE BYKBbI, KPOME CNeayoWero: ecnm
TapudHOe YCTPOMNCTBO nepenaeTt TpeTuid CMMBON B BUAE CTPOYHOW ByKBbl, TO MUHUMAbHOE

Bpemsa peakumu & nns ycTponctea 20 mMc Bmecto 200 mMc. OgHako paxe ecnu tapudgHoe

YCTPOWCTBO nepenaeT TPeTuin CUMBON B BMAE MPOMUCHON OykBbl, 3TO HEe WCKM4YaeT
noanepXxky BpeMeHun peakuunm 20 mc.

cnonb3oBaHMe ykasaHHbIX CMMBOJIOB OOMXHO PErncTpupoBaTtbCs BnafdefbLUeM npoTokona:
The FLAG ASSOCIATION LIMITED (cMm. npeaucnosue).

13) VpoeHTudpomkaumss CKOpOCTM nepenayvm wuHdopMauumn (ons NepektovYeHns CKOPOCTM
nepegayv uHgopmaumm).

CoobueHunsa 3anpoca, MOeHTUMKaumm u noaTBepXAeHus/Bolbopa onuuini nepenarTcs C
HayanbHom ckopocTbto 300 bopa (kpome pexuma D). CkopocTb nepefayv OaHHbIX 3aBUCUT OT
CKOPOCTW Nepenayu, onpeneneHHon B COOTBETCTBUN C MPOTOKOIOM:

a) MNpoTokon pexwnma A (6e3 nepeknoyeHns CKOPOCTN Nepenayn MHopMaumm)

Nobble TpebyeMble cumBonbl, kpome "/, "I", ecnm TONbKO OHW He onpeneneHbl ans pexuma B
nmm C;

b) Mpotokon B pexume B (C nepeknoyeHMEM CKOPOCTM nepenadn uHdopmauun, 6es
coobLweHnst NoATBEePXAEHUS/BbIOOPA ONLMiA):

"A" - 600 bogn,

"B"-1200 boa,

"C" - 2400 boa,

"D" - 4800 boga,

"E"-9600 bog,

"F","G", "H", "I" - 3ape3epBupoBaHbl ANns Oynywmnx NpUMeHeHNIA;

c) lpotokon B pexume C (C nepeknoYeHMEM CKOPOCTU nepepayn unHgopmauum un c
coobleHneM noaTBepXxaeHns/Bbibopa onumi):

"0" - 300 bou,



"1" - 600 boua,

"2" - 1200 bog,
"3" - 2400 boua,
"4" - 4800 boua,
"5" - 9600 boa,

"g","7","8","9" - 3ape3epBMpoBaHbl 4715 Oy yWnX NPUMEHEHWIA;
d) NpoTokon B pexume D (nepenaya naHHbIX CO ckopocTbio 2400 bona)
CwumBon ckopocTu nepenaym scerga "3".

14) NpeHTudomkaums, onpeneneHHas n3rotoesutenem, - He 6onee 16 mevyaTHbIX CUMBOJOB,
KpOMe Il/ll VI ll!ll.

15) Bnok paHHbIX C W3MEPEHHbIMU 3HAYEHUSIMU (CM. CUHTaKCUYecKyto Juarpammy nons
HOPManbHOro CYMTbiBAHUSA MokasaHui). Bce nnMCbMeHHble CUMBOMbI MOTYT UCMONIb30BaTbCs B
610Ke [aHHbIX, BK/OYas NepeBon CTPOKM 1 BO3BPAT KapeTku, kpome "/" n "I".

16) Cumeon nosTopeHus 3anpoca (NAK, oTpuuatenbHoe noateepxaeHune, kog 15H).
17) CnmBon Havana 3aronoeka (SOH, Hayano 3aronoska, kog 01H).

18) peHTnudmnkaTop KoOMaHOHOr0 CoobLWeHns:

"P" - koMaHga napons,

"W" - komaHga 3anucum,

"R" - kKOMaHOa 4YteHus,

"E" - kOMaHOa UCronHeHus,

"B" - komaHga BbIxoga (npepbiBaHnS).

Lpyrue cumBonbl 3ape3epBrpoBaHbl 4515 Oyaywero Ncrnonb30BaHus.

19) NoneHTndumkaTtop Tnna komaHabl (0603Ha4YaeT BapmaHT KOMaH4bl)

3HayeHus:

a) ns komangbl napons "P".

"0" - paHHble - onepaH AN anropuTMa 3awmThl;

"1" - naHHble - onepaHg ANs CpaBHEHNS C BHYTPEHHE NoAOepXMBaEMbIM NMapoieMm;
"2" - naHHble - pe3ynbTaT anropmuTma 3awuTbl (onpeaeneHHble N3roToBUTENEM);
"3-9" - coxpaHeHbl Ans 6ynywero Ucnonb30BaHNS;

b) [lna komanabl 3anucu "W":



"0" - coxpaHeH Ang byaywero Ucnonb30BaHms,
"1" - 3anuck AaHHbIx B koge ASCII,

"2" - 3anucb Npu opMaTtHOM MeTode KOAMPOBaHMSA Npu nepepadve (Heobsa3aTenbHbIA, CM.
MpunoxeHue C),

"3" - 3anucb HenonHoro 6noka B kone ASCII (Heobsi3aTenbHbIN),

"4" - 3anucb HenonHoro 6noka nNpu ¢opmMaTHOM MeToLEe KOAUPOBaHUS MNpu nepenave
(Heobsi3aTenbHbIi, cM. Mpunoxexne C),

"5-9" - 3ape3epBMpPoBaHbI A5 Oyaywero UCnoib30BaHnS;
c) ns komaHObl 4TeHms "R":

"0" - 3ape3epBupoBaH ANns Oyoywero NCnonb30BaHms,
"1" - yTeHme paHHbix B koge ASCII,

"2" - yTeHWe nNpu PopMaTHOM MeTode KOOMPOBaHMS Mpu nepepade (Heobs3aTenbHbI, CM.
MpunoxeHue C),

"3" - yteHne HenonHoro 6noka B koge ASCII (Heobs3aTenbHbIN),

"4" - yTeHme HenonHoro 6noka npu opmMaTHOM MeTOLE KOAUPOBaHUS Npu nepenade
(HeobsA3aTenbHbIA, cM. MpunoxeHune C),

"5-9" - 3ape3epBMpoBaHbl A5 Oyaywero UCnob30BaHns;
d) [lna komaHabl "BbinOAHMTE" "E":
"0-1" - 3ape3epBUpPoBaHbI A5 OyaywWwero UCNofb30BaHMs,

"2" - BbINONHEHMe Npy oopMaTHOM MeToe KOAMPOBaHMS Npu nepenaye (Heobs3aTenbHbIA, CM.
Mpunoxexwne C),

"3-9" - 3ape3epBMpoBaHbl 45 Oyaywero UCnob30BaHNS;

e) [lna komaHabl Bbixona "B":

"0" - Npu3HaKk 3aBepLlleHns,

"1-9" - 3ape3epBUpPoBaHbI A5 OyaywWero UCNofb30BaHMs.

20) Habop gaHHbIx

Habop oaHHbIX BKlOYaeT aapec 1 aaHHble ans coobuweHms (cM. 5.6).
Cnepnytowme Habopbl MPUMEHSAIOTCS K KOMaHAHbLIM COOBLEHMSM.

a) KomaHga napons

MNons appeca n ycTpoiicTea nNycTbl (CBOOOAHbI OT Nt0OLIX CUMBOJIOB);



b) Komanna 3anucu

3HaueHve npencTaBnsieT CTPOKY [HOaHHbIX, afpec onpefensieT Hayano 30Hbl, C KOTOPOro
LaHHble OOJIXHbl 3anucbiBaTbes. [one ycTponcTBa 0CTaBNeHo MyCTbiM;

c) KomaHpa yteHus

CTpOKa OaHHbIX OONXHA CYNTbIBATbCA, agpec onpenensdeTt Ha4dyano 30Hbl, C KOTOPOro gaHHble
OOJTIXKHbl CHATbIBATbCA.

3HaueHVe npeacTaBnsaeT 4YMCNO MNO3WLMIA, KOTOPble HYXHO 4MTaTtb, BKOYAs HauvanbHYO
noauumto. None ycTpoicTea 0CTaBNEHO NYCThIM;

d) KomaHga Bbixoaa (3aBeplieHns)
Hukakoro Habopa AaHHbIX He TpebyeTcs, korga naoeHtTudukatop Tuna komaHabl "0".
21) CoobuweHune 06 ownbke

Coctont He bonee yeM M3 32 MeyaTHbIX CUMBOJMOB, 3a uckawuyenuem "(",")", "*", "/" n "I".
OrpaHn4eHo nepenHNM 1 3a4HMM FPaHNYHbIMM CUMBONAMK, Kak U B CTPYKTYpe Habopa LaHHbIX.
KoHkpeTHas cTpykTypa coobleHus onpenenseTca narotoButenem n fonxHa bbiTb BoibpaHa
TaK, 4ToObl €ro Henb3s ObINO cnyTaTb C LaHHbIMK, HANpPUMMep HadyMHaTb BCe coobueHns 06
owwnbkax c "ER".

22) Agpec yctponctea

HeobsizatenbHass obnactb, onpenensiemMass U3rotToBUTenem u cogepxawass He 6onee 32
cmmBonoB. CumBonamm MoryT 6biTb LumMdopsbl ("0"-"9"), 6ykebl nponucHble ("A"-"Z") unn cTpoyHbIe
("a"-"z"), unn npoben (" "). NMponucHble 1 cTpoYHbIe BYKBbI 1 CMMBON Npobena yHuKanbHbl. Hynu,
cnenywowye snepenun, He OOMXKHbl yYuTblBATbCA. OTO O3HA4aeT, YTO HyNuM B nepenaBaemMoM
agpece n anpece TapugHoro yCTpoWcTBa NUrHOPUpPYHOTCA (To ecTb
"10203"="010203"="000010203"). Korpna n nepepnaBaemMblii agpec, WU agpec TapugHOro
YCTPOMCTBA coA4epXaTt TO/IbKO HyNu, BHE 3aBMCUMOCTM OT COOTBETCTBYIOWNX UM ONIVH, agpeca
paccMaTpuBalTCAd  Kak  9KBMBaNneHTHble. [lockONbKy — MNponylweHHoe none  ajgpeca
paccmatpueaeTtcs kak obwwmin agpec ("/ ? | CR LF"), TapudHoe YyCTPOWCTBO AOMXHO
oTpearvpoBaTb. TapndHoe yCTPONCTBO AONXKHO ObiTb CNOCOBHO OLEHUTH MOJHbIA agpec, Kak
ecnin Obl  OH Obll  nocnaH BHEWHWM  YCTPOWCTBOM, AaXe €eCnn  BHYTPEHHWIA

3anporpaMM|/|pOBaHHb||7| ajgpec Kopo4de nnun annHHee.

MprmeyaHue - MoeHTUNKaLMOHHbIA HOMEP YCTPOCTBA MOXET ObITb MCMOMb30BaH B KA4eCTBE
appeca, 4tTobbl n3bexaTb CYMTbIBAHUS NMOKA3AHMWIA UK 3anucK B HeaApecoBaHHble YCTPONCTBA.

5.4 Pexxnmbl cBA3U
5.4.1 Pexum A

PaboTa B pexume A npefcTaBiieHa Ha CXEME.



Havano mepenasam

ncy

Y

{ 7 Axpec yorpolicrsa | CR LF

CHATHBAHE JAMMALY

_Tapupuoe yorpolicrao 1 XXXZ Marrmdwratop CR LF STX Hunnee | CR LF ETX BOC

Peram nporpaMsyposayng

ncy

Y

- Tapupuoe yerpolicTes

_TICY / Tapwdroe yerpoficTso

CuuTbiBaHWE OaHHbIX

TapndHoe YCTPOACTBO nepenaeT [AOaHHble HeMeaneHHO Mnocne WAaeHTMEUKaAUMOHHOMO

coobueHus.

S0H Pl 5TX (D2....D2) ETX BCC

ACK amn NAK umu

S0H B0 ETX BCC

S0H W1 STX A A(D...

STX (D...D) ETX BCC

S50H BO ETX BCC

D) ETX BCC
SOH R1 STX A..A(N...N) ETX BCC

MNepekntoyeHne B peXmm NporpamMMmMpoBaHns

Pexum nporpaMMmnpoBaHnsa MOXeT 6bITb BBEIEH HEMEAIEHHO Mnochne 3aBepLlieHnsa CHNTbIBAHUA
OaHHbIX MNocpencTBOM MOCbINKU noboro KOMaHOHOro COO6LLI,eHVI$I, BKAOYawwero kKomaHoy

naponsi.

CunTtbiBaHME OAaHHbIX C OOMONHUTENbHbLIM nepeknyeHneMm B pexunMm nporpaMmmmpoBaHns

BbINONHAETCHA, KaK yKa3aHO HUXe.
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MpoTokon nepenauv ons pexmma A

Bpems peakuumn n KOHTPONs

Maysa Mexay nonyyeHvem cooblueHns 1 nepenayen oteera:

(20 mc) 200 mc <% 2 1500 mc (cM. 5.3, nepeuncneHune 12).

[May3a mexay ABYMS CMMBOIaMu B NOCNenoBaTeibHOCTM CUMBOJIOB fq < 1500 mc.

KoHeu ceaHca cunTbiBaHUS OaHHbIX

MNepenaya paHHbIX 3aBepliaeTcs Mocne Toro, kak AaHHble coobweHus Obinv nepepaHs
TapudHbIM YyCTPOMUCTBOM. [pn 3TOM curHana noaTteepxneHus He Tpebyetcs. MNMCY moxer

MOBTOPHO Nepeaatb 3anpoc, ecnv nepenaya 6bina ownboyHa.

5.4.2 Pexnm B

Pabota B pexume B npeancrtasneHa Ha cxeme.

CunTbiBaHNE OAHHbIX
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5TX (D...Dy ETX BCC

SOH BO ETX BCC

MNocne nepenayn WAEHTUPUKALMOHHOIO COOOWEHNS TapugHOe YCTPOMNCTBO Ha BPEMS
npepbiBaeT nepenavy. B teyeHne atom naysbl TapudpHoe yctpoincteo u MNCY nepeknioyarotcs
Ha CKOpPOCTb nepefayv nHopMaumm, ykasaHHy B MAEHTMEUKALUMOHHOM coobeHunn. MNocne
3TOro Tapu(OHOE YCTPOWCTBO NepenaeT AaHHble (MHGPOPMAUMOHHOE COOOLEeHne) C HOBOMA

CKOPOCTbIO.

MepekntoyeHne B peXmm NporpamMmMmpoBaHns

Mepexon B PEXUM MPOrpaMMMpoBaHUS MOXET ObiTb OCYWECTBNEeH HeMenNeHHO mnocne
3aBEpPLWEHNs CYATbIBAHUS OaHHbIX NMOCPEACTBOM MOCbINKM N0HOro KOMaHOHOro COoOobWeHus,

BKJ/llO4Halowero komaHay napons.

CunTbiBaHMe [aHHbIX C OOMONHUTENbHBIM MNEPEKNIOYEHNEM B PEXWUM MNPOrpaMMmMpoBaHuns

BbIMOJTHAETCA, KaK YKa3aHO HUXe.
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MNMpoTokon nepenayv ons pexvma B
Bpems peakumm n KOHTpoOns

Maysa Mexay nonyyeHveM cooblueHns 1 nepenayen oTeera:

(20 mc) 200 mc <& < 1500 mc (c™m. 5.3, nepeuncneruve 12).

t2 < 1500 mc.

[May3a mexay ABYMS CMMBOIaMK B NOCnenoBaTebHOCTM CUMBOJIOB
KoHel ceaHca cHYNTbIBAHUSA OaHHbIX

MNepenaya OaHHbIX 3aBepluiaeTcs Mocne Toro, Kak AaHHble (MHopMauMoHHOe cooblieHune)
6b1nv NepefaHbl TapUAHBLIM YCTPOMCTBOM. [1py 3TOM curHana noaTBepXAaeHus He TpebyeTcs.

MCY MoxeT NOBTOPHO NepenaTb 3anpoc, ecnv nepenaya boina ownboyHa.

5.4.3 Pexum C

PaboTa B pexume C npeactaBneHa Ha cxeme
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3a W (3anucb) 6ynet cneposatb ACK unn NAK, nnu coobueHune o6 ownbke.

3a R (4teHune) byneTt cnegoBaTb MHpOpMaumMoHHoe coobueHne nnm NAK, nnm coobleHune ob
ownbke B Ka4ecTBe OTBETA.

3asepuweHune npoucxoont nocne SON BO ETX BCC (6e3 otseta NAK) mnm no ucreveHmu
BpeMeHU 3a8epXKu (CM. npunoxeHue A, npumeyanuve 1).

MNocne nepenayv NOEHTUPMKALMOHHOIO COODWEHNS TapngHOEe YCTPOMCTBO XOET CO0bWeHns
nonTeepxaeHuns/Boibopa onumii ot MNMCY. 370 MoXeT OblTb 3anNPOC O CYATbIBAHUW OAHHbIX,
NepeksloyeHne B PEXWM  NPOrpaMMMpOBaHMs  WUNWM  MEPEKNIIOYEHNE Ha  onepaumto,
onpeneneHHyo N3roToBUTENEM.

a) Pexum cunTtbiBaHUSA faHHbIX

B cnyyae ACK 0 Z 0 CRLF tapudHoe ycTpoiicTBo 6yneT oTBeyaTb YyCTAHOBNEHHbIM HAOOPOM
OaHHbIX B hopmarte, onpeaeneHHom B 5.5 ("CuHTakcmnyeckne gnarpammol - Pexum cuntoiBaHus



- MIHgpopmMaumoHHoe coobueHne"). Habop maHHbIX MoXeT ObiTb MycT ANs Tex TapudHbIX
YCTPOWCTB, KOTOPbIE HE NpeaHa3HaYeHbl ONs CYATbIBAHUS OaHHbIX 3TUM CriocoboM.

CesA3b bOymeT npoucxoamtb co ckopocTbio 300 Bopa (HavanbHas CKOPOCTb nNepenayn
NHpopMaLmu), ecnu:

- cumBon "Z" B coobueHnmn noaTeepxaeHns/soibopa onunii 0", nnm

- HenpaBWNbHOE WU HEeMoLLEepPXMBaeMoe coobuweHne noATBepXaeHus/Bbibopa onumii
MOCNaHO UMW NPUHSATO, UK

- HAKaKOro coobLieHns NoATBEPXAEHNS/BbiOOpa ONuMiA He NOCNAHO W HE MPUHSITO.

Cesizb OyneT mepekntoyaTbCsl Ha CKOPOCTb nepenayn nHdopmaummn "Z" boa, ToNbKo ecnu
cumBOnbl "Z" B MOEHTUEUKALMOHHOM OTBETE M COOoOLWEeHUN NoATBEpPXAeHMs/Bbibopa onumii
NOEHTUYHDI.

b) NepekntoyeHre B pexmm NporpamMMmmpoBaHns

B cnyyvae ACK 0 Z 1 CR LF TapugHoe ycTpoiicTBO OyneT nepekntoyaTbCs B "pexum
nporpammnpoBaHus”. danbHenwas cea3b byaet npoxoantb Ha ckopocTu 300 boa (HavanbHas
CKOPOCTb nepenayv uHdopmaumm), ecnu cumeon "Z" B coobweHnn noaTBepXxaeHus/soibopa
onuwmin "0".

MNepepnaya OGynoeT nepeknyaTbCs Ha CKOPOCTb nepedayn WHgopmaumm "Z" Bbon, ecnu
cumBONnbl "Z" B MAEHTUEUKALMOHHOM OTBETE M COOOLWEHUN NOATBEPXAEHMs/Bbibopa onumii
NOEHTUYHbI.

Ecnn coobueHne noaTBepXaeHns/Bbibopa onuuii NPOTMBOPEYNBO UM TapudHOE YCTPOCTBO
onpenLenuno B HeM owunbky, TO B peXUMe CYMTbIBAHWA AAHHbIX CBA3b OyneT npoxoauTb Ha
ckopocTun 300 boa. [Nepexon B pexum NporpamMMmpoBaHns He NPONCXOaunT.

C) I'IepeKmo'-leHl/le Ha onepauunto, onpeneneHHyto Nn3arotosnTenem

Cob6CTBEHHbIE OMUMM M3rOTOBUTENS MOTYT ObITb MNOMYyYeHbl, ecnn "Y" npuHUMaeT 3HavyeHus 6-9
B nocneposatensHocTn ACK 0 ZY CR LF.

PeXunM cunmTbiBaHUS OaHHbIX BbIMONHAETCS, Kak yKa3aHoO HunXe.
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MpoTokon nepepaym ons pexmvma C, No3BONSIOWMIA CYNTbIBAHME JaHHbIX C MOATBEPXAEHNEM
NpPennoXeHHON CKOPOCTH Nepeaayn MHgopMaLmnm
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MpoTtokon nepenayn ons pexmma C, No3BoNSOWNIA CYATbIBAHNE OaHHbIX C OTKIOHEHNEM
npennoXeHHo CKOPOCTY nepenadn nHgopmaumnm

KoHel ceaHca cHYUTbIBAHUSA OaHHbIX

MNepenaya paHHbIX 3aBeplwaeTcs Nocne TOro, Kak AaHHble coobuweHus Obinv nepenatb
TapudHbIM ycTpoincTBOM. CurHan noaTteepXAeHuss npu atom He Tpebyetcsa. MCY moxer
nepenartb 3anpoc "noBTopeHus”, ecnu nepenada bbina negexkTHa.

Bpems peakuumn n KOHTPONS

Maysa Mexay nonyyeHveM cooblueHns 1 nepenayen oTeera:

(20 mc) 200 mc < £ 1500 mc (cM. 5.3, nepeuncneme 12).

Ecnun otBeT He Obin MOMYyYeH, TO BpeMsi oXuaaHus nepenatoliero ob6opynosaH1si C MOMeHTa
nepenaqm I/I,D,eHTI/ICpVIKaLI,VIOHHOI'O COO6L|.I,eHV|9| OO npooonxeHunda nepenadym cCoOCTaBnsdeTr
1500 mc <4 £2200mMc

[May3a Mexay oByMS CUMBONaMu B NOCNenoBaTeIbHOCTM CUMBOJIOB o < 1500.
Pe>uM nporpammmpoBaHus

Pexum BBOAUTCH, KaK yKasaHO Huxe. YTobbl paspewnTb HOCTYN K PeXuMmy, AOMXHbl ObiTb



npeaonpuHATbl ornpeneneHHble Mepbl H6esonacHocTw.
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lMpoTokon nepenaun ans pexuma C. [NepeknioyeHre B pe XM nporpaMmMmmpoBaHns ¢
NPUHATUEM NPELSIOXEHHON CKOPOCTY Nepenayn nHcpopmaunm
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MNMpoTtokon nepenaun ons pexuma C. lNepeknoyeHme B pexXxnm NporpammmpoBaHns ¢
OTKJIOHEHWEM NPennoXeHHOW CKOPOCTM nepenayn nHcopmaumm

Bpems peakuumn n KOHTPONS

May3a Mexay nony4yeHnem cooblleHns n nepenadyen oteerta:
(20 mc) 200 mc <8 % 1500 mc (c™m. 5.3, nepeuncneruve 12).

[May3a mexay ABYMS CMMBOIaMK B NOCNenoBaTebHOCTM CUMBOJIOB g < 1500 mc.
YpOBHU JoCTyna - 3awmra CUCTEMbI

Ytobbl OrpaHnyMTb OOCTYN K TapuOHOMY YCTPOWCTBY, OMpeaeneHbl pPasfinyHble YPOBHM
3awuTbl. Jliobolh N3 ypoBHEN nnm BCe MOTYT NCMONb30BaTbLCA TAPUGHBLIM YCTPONCTBOM.

YpoBeHb goctyna 1
TpebytoTcst TONbKO 3HAHWS NPOTOKOAA ANS NONyYeHUst fLocTyna.
YpoBeHb goctyna 2

TpebyeTcs oanH nnm 60blue Naponei, KoTopble 40NXHbl ObiTb NPaBMbHO BBELEHDI.



YposeHb pnoctyna 3

TpebyeTcs BO3AENCTBUE HA OXPAHHYIO KHOMKY MAWN MAaHWUMYASALUUA C ONpeaeneHHbIMA AaHHbIMM
MO CEKPEeTHOMY anropuTMy Ans NoayyYeHus noctyna.

YposeHb goctyna 4

TpebytoTcs  (PU3MYECKUA BXOL B KOPMyC TapudHOro YCTPOWCTBA W OCyWeCTBNEHME
PM3NYECKOTO WM3MEHEHUS TUNA MNOOKMOYEHUS/OTKNIOYEHNS NUHWIA CBSA3W UNW OEACTBMSA C
MOMOLLbIO NepekYaTens, NPexXae Yem paspewaetcs 4OCTYN K AaNbHEWLLMM CBA3SAM.

5.4.4 Pexum D

PaboTa B pexume D npeactaBneHa Ha cxeme.
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PeXunm cuntbiBaHNS OaHHbIX BbIMONMHAETCA, KaK YKa3aHO HUXeE.

TapudhHoe ycTporcTBO NepenaeTt coobweHne o AaHHbIX Co ckopocTbio 2400 Boa HemeaneHHO
nocne HaxaTust KHOMKW U NpuBeLeHNs B AeicTBme Ntoboro Opyroro narymka Ha TapucoHOM
yCTpOWCTBE.
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MpoTokon nepenayn ons pexmma D

[May3a Mexay AByMS CUMBONaMuM B NoCnenoBaTebHOCTM CUMBOJIOB o < 1500 mc.
KoHeu nepenaun

MNepenaya OoaHHbIX 3aBepllieHa mocne nepenadv OaHHbIX TapugOHbIM YCTPOMCTBOM. CurHan
NOATBEPXAEHNS Npu 3TOM He TpebyeTcs.

5.4.5 Bxoq B pexXum nporpamMMmpoBaHuns (Hem3BectTHoe TapugHoe YyCTPONCTBO) NPOBOAMNTCS MO
cxeme.
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FexnM nporpaMMHpoBaRns

[NpumeyaHmsa
1 Ina nonyyeHuns 6onbluein MHopMaLum CM. COOTBETCTBYIOWME MYHKThI.

2 CoobuweHne 3anpoca nocbinaetcs 6e3 anpeca, MNOCKONbKY TapudHOe YCTPOMCTBO
HEeWN3BeCTHO.

3 3HaueHuve, BO3BpallaeMoe TapuUHbIM YCTPOWCTBOM B Z-CUMBOJSIE WOEHTUUKALMOHHOMO
coobLieHusl, onpenensieT, B KaKOM pexume pabotaeT TapudHoe YyCTPONCTBO.

4 OTOT METo4 He OONXEeH MUCNOoNb30BaTbCs, ecnu bonee 4em ogHO YCTPOWMCTBO CBSA3AHO C
KaHalloM CBA3N.

5.4.6 CBsA3b HeNONHbIMK 6nokamu (Heobs3aTenbHas)

HenonHble 6n0okM WMAEHTMAUUMPYIOTCS C MOMOWbBID MAEHTUMKATOpa TUMa KOMaHnabl,
nocnaHHon u3 lMNCY ¢ umcpponn 3 nnn 4 B Ka4yeCTBe BO3MOXHOIO 3HAYEHUS, 4YTO O3HAYaeT
"HecpbopmaTHoe" nnn "dbopMaTHoOE" KOAMPOBAHME COOTBETCTBEHHO; Hanpumep R3 o3Hauvaer
"yTeHne HenonHoro 6noka, HedpopmaTtHoro", a R4 - "4yTeHne HenonHoro 6noka, popmaTHoOro".
CBS1I3b HEMoNHbIMM 6nokamMn MOXET WCMONb30BaTbCs ANA YTEHMS, 3anucu u, rae aTo
NPUMEHUMO, ANS BbINONHEHUS KOMAHA.

Bun koanposaHus{HopmanbHoe 4yTeHneYTeHne ¢ HenonHbiMyu 6nokamm
HedgopmaTHoe W1/R1 W3/R3
dopmaTHoe E2/W2/R2 W4/R4

Bce nHdopmMaumnoHHbie coobWEHNS ¢ HEMOTHbIMKU Bnokamy conpoBoXxaatTcs cumsonom "EOT",
KpOMe nocnegHero coobleHnst ¢ HenonHbIMK 6710KkaMun, KOTOPOE COMPOBOXAAETCA CMMBOJIOM
"ETX", 4yTobbl yKasaTb MPUHUMAKOWEMY YCTPOWCTBY, YTO Tekyllee coobweHne 3akaHuymBaeT
nepenavy OaHHbIX HENonHbIMK 6nokamn. nnHa MHGOPMAUMOHHOIO COOBLWEHMS C HEMONHbLIMU



6nokamu He onpepgeneHa n MOXeT BapbnpoBaTbCA.

Mpwn 3anmMcyM MHOOPMALMOHHOTO COOBWEHNS C HEMONHbIMK B6nokamu, "HedpopMaTHbIMK" MK
"goopMmaTHbIMK", Mone agpeca B npepenax Habopa LaHHbIX MOCbINAeTcs TONbKO B MEPBOM
KOMaHOHOM coobwWeHnn. 3TO ykasbiBaeT Havano nepefayv HenonHbix 6nokos. Agpeca ons
nocnenylwmx KOMaHOHbIX COODOWEHWIA He NOCbINAalTCS, NOCKONbKY AaHHbie B npegenax
KOMaHLHOrro coobleHns paccmaTpuBatoTCcs Kak 0ANH HENPEPbIBHbIA 610K.

Mpn mcnonb3oBaHuyM HenonHblx 6nokoB ACK nocbinaeTcsi OT MPUMHUMAOWEro YCTPOWNCTBa,
yTOObl yKasaTb, 4YTO MocnefHee MHAOPMAUMOHHOE COOOWeEHNe B HEMOMHbIX 6nokax O6bino
MONy4YeHO NPaBWIbHO M MOXHO nocbinatb cnepytouwee coobweHme. NAK nocbinaetcsa ot
NpVYHMMaloWero YycTpoicTea, 4Tobbl ykasaTb, 4YTO MocnefHee COOOWEHWe C HEemnoNHbIMU
6nokamm 6b1NI0 NONYYEHO HENPABUIBHO U AOJIXHO OblTb MOBTOPEHO.

Benywee yctpoiicteo (Hanpumep [CY) MoxeT npepBaTb nepepadvy HenonHoro 6noka,
nocbinast HOBOe KOMaHAHOe CoobueHne. TO MOXET UCNOb30BATbCS A5 NpepbiBaHNS CBA3MN,
Korga TapudoHOe YCTPOWCTBO MCMbITbIBAET TPYLHOCTW, MPUHMMAs COOBOLWEHNs 1 NpoaonxXas
otBeyaTb NAK, nnu koraa Benyuiee yCTPOMCTBO UCMbITbIBAET TPYOAHOCTW, NONyYas CoobweHms
JaHHbIX OT TAPUAGOHOro YCTPOMCTBA.

MNpumep HedbopMaTHOro 4TeHMs HenonHoro 6noka npencTtaBneH Huxe. B atom cnyvae
TapudHOe yCTPONCTBO CO34aeT MHAOPMALIMOHHBIE COOOLEHNS HEMONMHbIMK 6okamy ONVHOWA
48 6anT kaxpoe (16 6alToB Ha CTPOKY AAHHbIX), KPOME MOCNELHEro MHGOPMAaLMNOHHOIO
coobuweHusi. MNMepeble 1 NocneaHNe MHPOPMaUMOHHbIE COOBLEHUS [ONXKHbI ObiTb MOBTOPEHDI.
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Mpumep chopmaTHO 3anucu HenonHoro 6noka npencTtaBneH Huxe. B atom cnyyae MNCY
co3naeT MHMOPMALMNOHHbIE COODWEHUS HenonHbIMKM 6nokaMu NepeMeHHoOn ANuHbl. TpeTbe
NHPOPMaLIMOHHOE coobleHne OOoNXHO OblTb MOBTOPeHO. CneayeTt y4ecTb, YTO DOPMATHbINA
Y TONbKO 04MH pas. OTo UCcnonb3yeTcs, YToObl ykasaTb nepsblii 610K, 1

kon nocbinaetcsa ot NC
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He NOBTOpPSETCA B nocnenytowmx 6nokax.
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MNpumep cbopmaTHO 3anmcK HenonHoro 6noka ¢ NOBTOPHbLIMU OWMOKaAMU CBA3W NpencTaB/eH
Huxe. B aTom npumepe nocne tpex nostopeHuii NCY pewaet npepsaTth CBA3b.
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ncy » | SOH W4 STX (5!01234} ETX BCC
*Ttpnﬁmbt- YCTpORCTBO leK

[cy - SOH Burlsrx BCC

5.5 CuHTaKkcunyeckue amarpammsl

PeXuM cunTbiBaHMS NPOBOANTCS cneayowmm obpasom.



NHdopMaunoHHoe coobleHve
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Bnok paHHbIx

Crpoka JaHHBIX @ o

Maxc.78 cumBOnOB

* [na pexuma D cTpoku gaHHbIX MOryT He pasaensatbcs cumeonamu CR mn LF. B aTom cnyyae
KOHTPO/bHAs 3aWwuTHas MHopMauns MoXeT BblTb BNOXeHa Kak nocnegHuii(e) cumson(bl) B
6noke OaHHbIX.

CTpoka gaHHbIX

THaﬁnp,qaunmj—p

Habop maHHbIX

—Lv Axpec 3naqeHne YerpoiicTeo

Bnok gaHHbIX COCTOMT M3 NOCNENOBATENbHOCTU CTPOK AaHHbIX, OTAensemblx cumponamm: CR,
Bo3Bpart kapeTtku, kog ASCIl ODH un LF, nepesog ctpoku, kog OAH. CTpoka AaHHbIX COCTOMT
M3 OOHOrO0 WM HEecKoNbkuMx HabopoB AaHHbIX. Habop AaHHbIX cooepXuT B oblwem cnydyae
NOEHTUMPUKALUNOHHBIA HOMEpP, 3HA4YeHue, YCTPOWCTBO W pPas3fiMyHble TPaHWYHblE CUMBObI.
CTpoka OaHHbIX He OONXHa MNpeBblwaTtb MO ANMHE 78 CUMBOJIOB, BK/KOYAs BCE FPaHWYHbIE,
pasnenntenbHble U KOHTPOJIbHblE CMMBOLL. [locnenoBaTenbHOCTb HABOPOB AaHHbIX UK CTPOK
NaHHbIX HE prKCUpyeTCs.

Pe>Xum nporpamMmmnpoBaHns NpoOBOANTCS Clenyrowmm obpasom.
KomaHga

KomaHaHoe cooblueHune

NoeHTndomkatop kKomaHabl
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Habop maHHbIX

—L'- Anpec 3navucHME Ycrpoiictao

5.6 CTpykTypa Habopa AaHHbIX

ID| ( [BHayeHune| * |YcTpoiicTBo|) |- Habop AaHHbIX
ab)| ¢ |d) e) f)

a) WpeHTndukaumoHHbIi HOMep wnAn appec: He 6Gonee 16 nevyaTtaembix CUMBOJIOB, 3a
ucknodeHrem "(",")", "/ n "I". Ctpoka ngeHTumrkaumm - aTo Ko, NpUnMcaHHbIA "3Ha4yeHuno", 3a

KOTOpbIA MPUHUMAETCs KOO WAEHTUUKAUMM B CUCTEME TEPMUHOB paccMaTpuBaemoro
obopynoBaHus.

b) CumBon nepenHei rpaHnLbl MH OPMALMOHHbBIX AaHHbIX "(".
c) CumBOn 3afHEN rpaHnLbl MHD OPMALMOHHbIX AaHHbIX ")".
d) 3HayeHue: He bonee 32 neyaTaembix CUMBONOB, 3a UckoueHnem "(",")", "/" n"I".

ns DecatnyHblX 3HAYEHWIA OONXHbI MCNONb30BATbCA TONLKO TOYKMU (He 38.I'I$|Tble), N OHM
JOJTIXKHbl NOACHNTbIBATbCA KakK CUMBOJIbI.

e) PazpenntenbHblii cumBon "*" MeXay 3Ha4YeHWEM W YCTPOWCTBOM He TpebyeTcs, ecnu He
NMEeeTCH HUKAKMX YCTPOMCTB.

f) YctpoiicTBo: He Bonee 16 neyaTaemblx cumBonos, kpome "(",")", "/" n"I".
[NpumeyaHmsa

1 3ameyaHust OTHOCUTENBbHO NepeyncneHnii a), e) u f). Yrobbl cokpaTUTb KONMYECTBO AAHHbIX,
Kog naeHtndukaumm a) nunm nHpopmaums ob yctpoictee €) u f) MoryT ObiTb onyweHbl Npwu
yCNnoBUKW, 4YTO MeXAy HUMMW CylecTByeT OOHO3HayHoe cooTBeTCTBME. Hanpumep, kon
noeHTudukaumm nnn  rnHgopmauus o6 YCTpoONCTBE He SBNSeTcs Heobxoaumon AOns
nocnenoBaTenbHOCTU NOJOOHbIX 3HAYEHMn (MOCNenoBaTENIbHOCTU CBA3AHHbLIX BO BPEMEHW
3HayeHUn) Npu YCNoBWW, YTO BblYUCUTENIbHOE YCTPOMCTBO MOXET TOYHO YCTAHOBUTb KOQ
noeHTUUKauMm un yCTPOWCTBO AN NOCNEeOyrWUX 3HaYeHWA Mo MNepBOMY 3HAYEHUIO
nocnenosaTenbHOCTU.

2 3ameyvyaHnsi OTHOCUTENbHO nepeuncneHuns d). B pexwume nporpammupoBaHua C cekuums
"3HayeHua" MoXeT comepxaTtb 00 128 cMMBONOB.

[Mpnno>xxeHne A

(ob6si3aTenbHoe)
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MosicHeHus kK Bnok-cxeme anroputma B pexmme C
dopmaTbl cooblweHwni

3AIMPOC /? Appec Yctponctea! CR LF
NOEHTUNOUKALNA / XXXZ NpeHtucpmkatop CR LF
NOATBEPXOAEHWE ACKOZY CRLF
CUYNTbIBAHVE OAHHbIX[STX OAHHbIE ! CR LF ETX BCC
OMNEPAHL SOHP 0 STX (d...d) ETX BCC
SOH P 0 STX (d...d) EOT BCC
KOMAHLOA SOHC D STX a...a (d..d) ETX BCC
Heobs3atenbHas: SON C D STX a...a (d...d) EOT BCC
OAHHbIE STX (d...d) ETX BCC
HeobsizaTenbHble: STX (d...d) EOT BCC
OWWBKA STX (e...e) ETXBCC
NMPEPbIBAHUE SONBOETXBCC
MNprumMeyaHus

1 [Nepron 3amepXKy akTUBHOCTU ANS TapUAPHOro ycTponctea - ot 60 go 120 ¢, nocne yero
LeicTBMe nepexoamnT U3 noboi ToYKK Ha Havano.

2 CooblweHne o npepbiBaHUN MOXeT BblTb NocnaHo n3 nboit Toukn. B aToM cnyyae geinctene
nocne OKOHYaHWs onepaumn NnepexoanT Ha Havyano.

3 ACK 1 NAK ncnonb3ayotcs oNns AMarHoCTUKKN owmnboK Ha ypoBHE KOMaHAHbIX NPOTOKOMIOB B
COOTBETCTBUM CO CNefyoWwmm onpeneneHnem.

ACK Bo3BpalaeTcsa oT TapuHOro yCTponcTea, ecnm KomaHaa ynosnetsopsiet TpeboBaHusM
npoToKOSia W orepaumnst BHYTPM TapugHOro YCTPOWCTBA BbIMOJIHEHA YCMEWHOo (Hanpumep,
3anucb B NaMsaTb);

NAK BosBpawaetca OT TapuHOro ycTponcTBa, €CnM KOoMaHZa He y[osneTteBopser
TpeboBaHMaM NPOTOKONA.

Ecnn komaHga ypoeneteopsieT TpeboBaHMSIM MPOTOKONA, HO He BbIMNOMHEHA WK3-3a
OYHKLUMOHANbHbIX BO3MOXHOCTEN TapudOHOro ycTpoicTBa (Hanpumep, 3awmta namsitm OT
3anucu, HegonycTuMasi KomaHga v T.4.), Bo3BpaliaeTcs coobueHue 06 ownbke.

ACK n NAK Takxe MCnofb3yloTCHa Kak KOMaHAbl "MpPoaonXutb" v "MOBTOPUTb MOCNEOHWNA
HenonHblA 6nok", BblpabaTbiBaeMble MPUHMMAIOWMM YCTPOWNCTBOM B pPeEXWME nepenayu
HenonHbIX 6/10KOB (TUMN KOMaHAbl 3 nn 4).

4 Bcst ppyrast amarHocTuka owmnbok BbIMOMHSETCS C NMOMOLLbIO BPEMEHHbIX 3a4epXek, T.e. eCnu
TapugoHoe YCTPOMCTBO Mnocne koMaHabl He otBeyaeT B TedeHne 1500 Mmc, cneposartesibHO
npowu3soLwna owwnbka, n NCY fonXHo NpeanpuHSATL COOTBETCTBYIOWEE AEeACTBME.

5 Owwnbka NpoTOKONa MOXET NPOUCXOANTbL MPU KOHTPOE Ha YeTHoCcTb unum BCC, unm B cnyyae
CUHTaKCMYeCKN HENPABM/IbHOMO COOBLWEHNS.

6 Owwnbka B agpece/naHHbIX MPOUCXOAMNT, KOrAa NoslyYeHHbI aipec nanm KomaHaa HeM3BeCTHbI
NNn CTPyKTypa Habopa LaHHbIX UK ero cogepXxaHue HenpaewunbHbl. B aToM cnyyae komaHza
He MOXeT BbITb BbINONHEHA.



7 Mop owwnbkor nogpasymesaeTcs owmbka nwbdoro Tuna (B NpoToKone, B aapece/naHHbIX U
T.0.).

8 bnok-cxema He gaeT noapobHOro onucaHus MeToda 3anucu HenonHbiMu 6nokamun. Bonee
nonpobHo cm. 5.4.6.

[Tprno>xxeHue B

(obs13aTENBHOE)

TpeboBaHus K TapucpHbIM YCTPOUCTBaAM, MUTaeMbIM OT 6aTapen

Utob6bl 06ecneunTb paboTy ONTMYECKOro nHTepdeica ons TapudHbIX YCTPONCTB, MNTAaEMbIX OT
baTapein, HeobxoaAMMO Mocnatb npenBapuTenbHoe uHuumupyowee coobuweHne ot MCY Ha
TapugpHoe yCTPONCTBO.

Nunuunpytowee coobleHne npeactasnsieT coboit ctpoky Hynesbix cumeonos (NUL, koo OOH)
B TeyeHue oT 2,1 0o 2,3 C.

MakcumanbHoe paspeleHHoe BpeMsi 3aOepXKu Mexay OBYMS HOJMb-CUMBONaMu 3TOro
cooblweHuns - 5 mc.

MNocne nocnegHero cumsona mHuummpytowero coobwerns MCY [onxHO 6biTb B COCTOSAHUM
oxupaHus ot 1,5 0o 1,7 ¢, nocne 4yero moxeT HbITb NOCNAHO coobueHre 3anpoca.

CkopocTb nepepayn ons crtapToBoi npouenypbl - 300 boa. 3atem MHPOPMAUMOHHBIN 06MeH
HaHHbIMM MOXET Npofonxarbcs B pexummax A, B unum C, kak ykazaHo HUXe

NUL | NUL | NUL | NUL NUL | Hmupmpyomee cooSicHKe
IMMAY3A Mayaa
/ 7 Anpecycrpoficrea | CR LF 3ampoc
Tlponomkenue
Pexoni A s JloxansHoe cHHTHEBANHE
Pexao B, wm DAHWBIX
Pexsoq C

KoHeu nepenaun

MNepenaya ApaHHbIX 3aBeplaeTcs Nocfe Toro, kak WHgopmaunoHHoe cooblweHne 6ypert
nepenaHo TapudHbIM yCTPOocTBOM. CUrHan noaTBEPXAEHMS NPY 3TOM He TpebyeTcs.

Ecnn nepepava 6bina ownboyHa, MNMCY ponxHo 6biTb B COCTOSIHUN OXWAAHWUS, MO KpalHewh



mMepe, 1,5 ¢, nocne 4ero Moxert 6bITb MocnaHo NOBTOPHOE NHMUMMpytouiee coobuieHue.

[MpunnoxeHune C

(cnpaBoyHoOe)

CdbhopmatpoBaHHbie KOAabl
C.1 BeepneHue

HacTtoswee npunoxeHne onpenensieT MNpoTokon o6MeHa [aHHbIMM Ons  foctyna K
CUATBIBAKOWMM  YCTPOMNCTBAM B COOTBETCTBMM C HACcToAwMM cTaHpapToMm. [lpoTokon
obecrneumBaeT [HOOCTyn KO BCEi MHGOpMauuW, coAepXalencs B OaHHOM CYMTbIBAIOWEM
ycTponcTtee. [1pOTOKON MOXeET paccMmatpmBaTbCsi Ha [OBYX YPOBHAX. [lepBbii ypoOBEHb
onpenensiet CTPYKTYpy LaHHbIX, KOTOpas MOXET MNPUMEHATbCH NpPU pasnnuyHbIX CrydYasix
CuUMTbIBaHUS. OTO TpebyeT OEKOMMNO3NUMU OaHHbIX B CErMEeHTbl, Takume Kak KaHasbl, Tunbl
OaHHbIX, perncTpbl M Tapudbl. BTopon ypoBeHb onpenensier conepXaHue KaTeropum,
Hanpumep, 4To npeacTtasnsetT m3 cebs eauHMUa M3MEpPeHus, 3anucaHHas B peructpe O -
kunosatT-4ac (KBT/4) nnm kybuuyeckne MeTpbl BoAbl. Bbinn onpeneneHbl BOCEMb pa3nyHbIX
KaTeropuin AaHHbIX, KOTOPbIE COCTaBNSAOT N3MEPUTENbHYIO MHPOPMaLMIO, @ UMEHHO: PErUCTp,
Ce30HHas uvHopmauus, BWUAO Harpysku, rpynna, fnepemMeHHas napameTpa, pacwvpeHHas
PyHKUMS 1 OaHHble 06 marotoBuTene. LJononHUTENbHAs Kateropus 3ape3epBupoBaHa ANs
OyayLmX NPUNOXEHNIA.

CumTbiBaHMEe M 3anucb nokasaHuin peanuadyTcsa komaHgamm R2/R4 n W2/W4 B pexume
NporpaMMMpPOBaHNs B BWOE NPOrPaMMHbIX KOMaHAHbIX CcoOoOwWeHnn. [ononHUTENbHO
MUCMOJIHAEMble  KOMaHObl Tuna 3anycka Ce30HHOr0 HakorieHus noagepXuBatoTcs
NporpamMMHbIM KOMaHAHbIM coobweHnem E2. Bce dopmatHble KOMaHAbl MMET CUHTaKCUC
KOMaHAOHbIX coobweHmnin. Ytobbl ynpocTute 06paboTky MHCpOpMaUmMn B YCTPONCTBE N3MEPEHUS
MeTOL KOOMPOBAHUSA UCMONb3YeT YeTbIpeX3HAYHbIN WeCTHaAUuATEePUYHbIA KOS, acCoUNaTUBHYIO
MHEMOHVKY W Mone AhaHHbiX. B komaHoHOM coobleHun none koga COOTBETCTBYeT Habopy
LaHHbIX "mone appeca", a none pAaHHbiX - "Moo 3HaveHus". MHeMmoHuka nmeeT obuee
HasHayeHne, rockoJibKy OHAa He OTHOCUTCH HU K KakoMy cneumpuyeckoMmy MNpUMEHEHUIO,
3NEKTPUYECKNM U3MEPEHMSM, U3MEPEHMSIM pacxoaa rasa 1 1.n. Habop MHEMOHWK Mor 6bl 6bITb
co3naH W ANna OnpeneneHHblX MPUMEHEHWn ONns SICHOCTWM, ecnu Obl BO3HMKNA Takas
notpebHocTb. [lone paHHbIX OTBEYaeT CUHTAKCWUCy AONS CTPYKTypbl Habopa [LaHHbIX.
HekoTopble koabl TpebyloT npenonpeneneHHoro dpopMarta nonst AaHHbiX. OHW BHECEHbl B
cnucok pononHutenbHo. Paspen C.6 onpepensiet, kakum o6pa3oM CXeMy KOAMPOBAHMSA
NPUMEHSIOT B CNy4YasiX, CBA3aHHbIX C U3MEPEHUEM 3nekTpuyeckomn sHeprun. B paspgenax C.2-
C.5 npmBeeHbl CCbiNkK TONbKO Ha KomaHabl R2 n W2, xoTs B 60NbWHNHCTBE ClyYyaeB KOMaHbl
R4 nnn W4 takxe mornu 6bl UICNOMb30BaTbCS.

C.2 KaHanbl

Kananbl urpatot ocobyto ponb B kogmpoBaHun. OHM obecneymBaloT CBS3b MeXAY MEPBbIM U
BTOPbIM YPOBHSIMU KOAMPOBaHMSA. OTO peannsyetcs MNOCPEeLCTBOM ONpeneneHns Tunos
KaHanoB, KOTOPbIE MOTYT MMETb HEOrPaHUYEHHbI HOMEP. TuUN Ha3HavYaeTca KaxaoMy KaHany,
NCNONb3yeMOMY B YCTPOMNCTBE U3MepeHus, byab 9170 BOAA, ras, TenaoTa Win anekTpu4ecTBo.
Tvn 3aBUCUT OT OaHHbIX, XPAHAWMXCA B 3TOM KaHane. [Npu HasHayeHnn KaHanoB yCTPOMCTBA
N3MepPeHUss nx 0603HaYeHNs MOTyT COOTBETCTBOBATb W/IM HE COOTBETCTBOBATb (PU3NYECKUM



kaHanam. B cnyyae ycTpoiicTBa W3MEpeHMsl, KOTOpoe peructpupyet notpebneHune
3NEeKTPUYECKO aHepruun, BoAbl MU rasa Ha onpeaeneHHoM obbekTe, 0603HayYeHUs KaHanos
MOr I BGbl OrMYECKM OTHOCUTLCS K KaXXaoMy (OU3MYEeCcKOMYy KaHany, YTo CBUAETENbCTBYET O
HanMYMn Tpex kaHanos. Ho B OTAENbHOM 3NEKTPUYECKOM CYeTYMKe, rae YCTPOWCTBO MOXeT
N3MepsATb pasfnyHble aNeKTpuyeckne BennymHbl B KBT/4, kBT u kB-A, naHHble MoryT 6biTb
LOCTYMNHbI MO OJHOMY NOrMYECKOMY KaHany, Aaxe ecnv MHpopMauusi NocTynaeT B yCTPOMNCTBO
M3MEPEHMsl MO PasnUYHbIM (PU3NYeCKMM KaHanam. Tun kaHana urpaet poNib TONbKO ANS
cnenyowmx KaTeropuin OaHHbIX: PEerucTp, Ce3oHHas MHdopMaums, BUL Harpysku v rpynna.
Lpyrve kateropuv OaHHbIX: pacWMUpeHHast oyHKUMSl, NnepeMeHHasi, napameTp U OaHHble 06
N3roToBUTENE HEe TPebyloT cneumdukaumm kKaHana wu, cnegoBaTenbHO, He OnpenensitoTCs
TUMNOM KaHana, » JOCTYMNHbl He3aBMCUMO OT 3Toro Tuna. Cnenyowas guarpamma (pucyHok C.1)
- 9T0 NpPUMEep UCMONb30BaHMS TUMOB KaHana.

Kareropas pericrpa
Kareropns cesona
Kareropua suaa Harpy3xu
] Kareropas rpymms
Karan 3 — Tun anexrpugectso

Kauan 2 — Tun Teruiota

Kanan 1 — Ten sona

Kanan 0 — Tun ras

PacIuHpeHHAA KaTErOpHA
Kareropud nepeMennoH
Kareropus napaMerpa
Hanunie 0b HiroropHTENE

YcrpolcTBO H3MEpEHHA

PucyHok C.1 - [lpuMep ncnonb3oBaHUS TUNOB KaHaNoB

KaHanbl 0, 1, 2 n 3 ncnonbaytotcs ana cbopa MHopMaumm 0THOCMTENbHO NOTPebneHus rasa,
BOObl, TENNA N 3NEeKTPUYECKON SHEPrnm COOTBETCTBEHHO. DTO HE O3HayaeT, 4To kaHan 3
BCerna onpenenser anekTpuyecTBo UAM 4To KaHan 1 Bcerga onpenenser soay. HasHavyeHne
TMna KkaHana sBnseTcs Npoua3BofibHbIM. BaxHO, Kakon Tun kaHana, npeacrtaBnseTr Kakowm ero
HOMep.

Tunbl KaHanNoB NO3BONSIOT AaNbHelWwee paclMpeHne B cryyae, korga tpebyeTcst HOBbIA TvN
N3MEPEHUIA NN KOT a ONPeAENeHHbIA TUM He UMeeT cBOOOAHbIX PErnCTPOB ANS ONpeneNeHNs
N XenaTeneH HOBbIi TUM U3MEPEHNS. ITO MOXET UMETb MeCcTo, koraa TpebyeTcs HOBbIA TUM
3NEeKTPUYECKNX W3MEPEHWIA, HO BCE PEerucTpbl AOCTYMHOro Tuna kaHana yxe O6binu
onpeneneHbl. OTO TakXe BEpPOSITHO B Clyyae, Korha onpenensieTcsl HOBblA TN KaHana, npu
3TOM BCSI CTPYKTypa perncTpos/TapncoB Takxe MoXeT ObiTb nepeonpeneneHa Ans nyywero



onncaHnga npMMeHeEHA.

BMecto BKOYEHUS MHGOpMaUMM O TUNe KaHana B WAEHTUAUKAUMOHHOE COoOobleHne
nooaepXxunBaeTtcs onpeneneHHbli HAbop KOMaHL KaTeropmm napameTpa, KoTopble NO3BONSAOT
nonb30BaTeNo 3anpoCuUTb CYETYMK O TOM, KakOi TUM KaHana COOTBETCTBYET KakoMy ero
HOoMepy.

C.3 ®opmaTtHoe cunTbiBaHne 1 3anucb (komaHabl R2, R4, W2 n W4)

Ona komana R2 n W2 pasnunyHble koAbl 06bI4HO MOTFYT MCMONb30BaTbCA ANS HOPMATHOrO
CUMTbIBAHMS UAnM 3anucu. [lpy NCNonb30BaHMM ONS CYUTbIBAHWS MOfie AaHHbIX B KOMaHne
YTEHMS OONXHO OblTb OCTABNEHO HE3AMOIHEHHBIM, KPOME OTMEYEHHbIX cyYaes. B aTom cnyyae
Kpyrnble ckobky "()" OONMXHbI OCTaBaTbCs, 4TOObl COXPaHUTb LENOCTHOCTb MNPOTOKONA.
BosBpawaemass uHcgopmaums mmeeT POpPMYy WMHEOPMALMOHHOIO COOBWeEHNs. YCTPONCTBY
N3MepeHust He TpebyeTcs nocbinatb AECATUYHYIO TOYKY MU MHpopMaumio 06 ycTpoicTee B
BO3BpallaeMoM Habope [naHHbIX, XOTS 9TO SBASETCS npennodtTuTenbHbiM. Ecnmn  aTa
MHdopMaumMsa He BK/tOYEHA B BO3BpalwaeMblit HAbop AaHHbIX, TO OONXHO OblTb 0becneyeHo
ycnosue p[ocTtyna K 3TOW MHJOpMauum C WUCMOMb30BaAHMEM [OpPYrux, He 3aBUCUMbIX OT
ycTponcTea, KomaHa. MeTku BpemeHw/OaTtbl paccMaTpuBaltoTCA Kak HeoTbemnemass 4acTb
OTAENbHOW 3anMuCu OaHHbIX U BKOYAKOTCA NMPW BbiI30BE 3anncei AaHHbIX, KOTOPble CBA3aHbl C
Takonm uHgpopmaumen. OHn mmerot copmat (YY-MM-DD) unmn (YY-MM-DD hh:mm). B atom
cnyyae MeTKu BPEMEHU U faTbl OyayT BKIOYEHbI Kak HOBbIA "Habop AaHHbIX" B Npeaenax Ton
Xe "CTpoKM AaHHbIX" cnenytowmnm obpasom:

STX0401 (0000.00*kW) (93-12-31 12:53) ETX BCC

[Mpw 3anucu faHHbIX, OCTYMHbBIX TONbKO B KATErOpuUsX peructpa, NepeMeHHon n napameTpa,
dopmMa gOaHHbiXx AonxHa OblTb COBMEcTMMa CO CTPyKTypol Habopa pnaHHbix. Korpa
WHGOopMauusa He nocblnaetcs MNpPOorpaMMuUpyoWwmM  YCTPOMCTBOM  SIBHO, MNpUHMMaloWee
YCTPOMCTBO MOXET MPUHATb MO YMONYaHUIO OnpenenieHHble 3/IEMeHTbl, Takne Kak eguHuubl
N3MEPEHNS, ECATMNYHbIE TOYKN UNW Beaywme Hynu. 3anucb HyNeBblX 3HAYEHWUA B HEKOTOPYIO
3anucb faHHbIX aHanornyHa O4YUCTKEe UNN nepeycTaHoBke 3TOM 3anucu. [peanoyTUTENbHbIM
METOOO0M B 3TOM Cny4yae SBNAeTCH NOoCbinka KOMaH4bl 3anncu ¢ He3anoHEHHbIM MOJIEM OaHHbIX
"()", koTOpas onpefeneHa Kak rnepeycraHoBka agpecHon nHgopmaumn. Tak Kak npenbloywme
nporpamMMmupytolwme nOaHHble He paccMaTpuBaloTCa Kak XenaTesbHble, KOMaHabl 3anucw,
NCnonb3yeMble B KaTteropmsax OaHHbIX CE30HHON MHQoopMauun, rpynnbl UAXW BUAa Harpyskw,
onpeneneHbl Kak KOMaHObl OYNCTKN.

C.4 BO3MOXHOCTM KOAUPOBAHUSA

Cxema koaupoBaHus gonyckaeT no socbMu KAHAJIOB paHHbIX (KaXxnAbld U3 KOTOPbIX MOXET
UMeTb pasnuyHbii Tun kaHana), 64 PETNCTPA Ha kaHan, kaxgbih ¢ yetbippmsa TUTTAMU
OAHHbIX 1 16 TAPUDAMW Ha oauH Tun. CM. NYHKT N0 pacluMpeHno BO3MOXHOCTEN KaHanos.
3necb n panee cnoea, HabpaHHble nNponucHbiMM BGykBamu, ByoyT MMeTb crneumnduyeckue
3Ha4yeHus, Kak 9T0 onpefeneHo B HacCTOoSWeM cTaHgapTe.

BoceMb rnaBHbIX KaTeropuii gaHHbIX nokasaHbl HUXe CO CBSI3aHHbIMU KOA4OBbIMK 0HnacTamu.
BHyTpn Kkaxnon kaTeropum [aHHbIX, Korga 3TO BO3MOXHO, WCMNONb3yeTcs panbHenwee
pasbueHmne, 4Tobbl co3naTh "M3AWHbIA" KOA U caenaTb BO3MOXHbIM CO34aHNE HOBbIX KO0B.



Koa [KaTteropms gaHHbIx
Oxxx|Peructp

TXXX
8xxx|CesoH

9xxx |Bng Harpys3ku
Axxx|["pynna
Bxxx|PacwmpeHHas doyHKUmUS
Cxxx|[MepemeHHas
Dxxx|NapameTp
Exxx|SAPE3EPB/POBAHO
Fxxx|LaHHble 06 n3rotosutene

C.4.1 Kateropust naHHbIx perncrpa

C.4.1.1 KoaumposaHue peructpa (cMm. pucyHok C.2)

KAHAT
Ocsex Ixex 2xxx Taxx
- —
/ PEFUCTP -
L
200x 201x 202 | .. ... 23Fx
_,_,.--"'"-_ _-"""-....__u__
2020 2021 W02 1 ..... 202F
THI JAHHBIX
0 1 2 3

2020 2422 2822 2C22

PucyHok C.2 - [lnarpamMma KoamMpoBaHuMsl permcTpos

Kateropusi naHHbix PETCTPA obecneunBaeT OOCTYN MO YTEHWIO N 3aMnNCKU KO BCEM 3arnunCsM
N3MepUTENbHbIX [OaHHbIX, WUCKMOYas CE30HHYI MH(OpMauMio (XpaHSWycs B namMaTtu) u
NaHHble BUaa Harpysku.



Ko (nBOWYHbIN)
Occe|xxxx|xxxx|xxxx|ccc = KAHAJ1 (000 = kaHan 0)
Oxxx|ddxx[xxxx[xxxx|dd = TUT OAHHbIX
00=0
01=1
10=2
11=3
Oxxx| xxrr | rrrr [xxxx|rr rrrr = PETVCTP
00 0000 = Peructp O
00 0001 = Peructp 1
00 0010 = Peructp 2
000011 =Peructp 3
000100 = Peructp 4
000101 =Peructp 5
000110 =Peructp 6
000111 =Peructp 7
00 1000 = Peructp 8

111111 = PeruncTp 63
OxxX|xxxx [xxxx| it | |ttt = TAPUD

Nmetotca 64 PEMMCTPA, 3apesepsupoBaHHbie ang kaxgoro KAHAJIA. Mpu ncnonb3osaHum
nona TWUMA JOAHHbIX kaxaobin PEMMCTP MoxeT wHTepnpeTuMpoBaTbCs YeTbipbMS
pa3nunyHbiMm cnocobammn. 3akoHHOCTb KoHkpeTHoro TUMA OAHHDBIX 3aBucnt oT n3mepeHHo
nHopopmaummn. Heobxoommo obpatutb BHMMaHue, yto TUIM IOAHHbIX He nosiBnsetcs B
MHEMOHUKE KOMaHAbl, korga oH paseH 0. [Npu cunTtbiBaHMM OaHHbIX Kateropum PEMMCTPA
yCTaHOBJIEHHbI KO, KOTOPbIA Obln NepenaH K yCTPOMCTBY N3MEPEHNS, BO3BPALLAETCS OT HEro
kak none WOEHTUYHOCTW (ID) Bo3BpaweHHOro Habopa naHHbIX. 9TO Hambonee BaxHO,
Korga rpynnbl PerncTpoB 4YUTAKOTCA B Karteropum rpynnbl, 4TOoObl OTANYATL UX OT
nHanBuAayanbHolx pernctpos. lNMpu 3anucm peructpos ACK Bo3BpawaeTcs, TONbKO €Cnu
coobuieHne b6bino NPUHSATO 1 0bpaboTaHo ycnewHo, nHaye OyneTt Bo3BpaleHo coobueHne 06
owwubke.

C.4.1.2 [NpuMmepbl perucTpos



Koa (MHemoHukalaHHble|PyHKUMS 1 oopMaT OaHHbIX
0000jc0_r0_t0 - Kanan 0 Tvin 0 Peructp 0 Tapud 0
0001|cO_r0_t1 - Kanan 0 Tvn 0 Peructp O Tapud 1
0002|c0_r0_t2 - Kanan O Tvin 0 Peructp O Tapud 2
0003|c0_r0_t3 - Kanan 0 Tvin 0 Peructp O Tapud 3
0004|c0_r0_t4 - KaHan 0 Tvn 0 Peructp O Tapud 4
0021|c0_r2_t1 - Kanan 0 Tvn 0 Peructp 2 Tapud 1
0022|c0_r2_t2 - Kanan 0 Tun O Peructp 2 Tapud 2
0023|c0_r2 t3 - KaHan 0 Tvn 0 Peructp 2 Tapud 3
0024|c0_r2_t4 - Kanan 0 Tvin 0 Peructp 2 Tapud 4
0010|c0_r1_tO - KaHan 0 Tvn 0 Peructp 1 Tapud 0
0410|c0_t1_r1_t0 - Kanan 0 Tun 0 Peructp 1 Tapud 0
0810|cO_t2 r1 t0 - Kanan 0 Tvn 0 Peructp 1 Tapud 0
0012|c0_r1_t2 - Kanan 0 Tvn 0 Peructp 1 Tapud 2
0013|c0_r1_t3 - Kanan 0 Tvn 0 Peructp 1 Tapud 3
0014|c0_r1_t4 - Kanan 0 Tun 0 Peructp 1 Tapud 4
0080|c0_r8 t0 - KaHan 0 Tvin 0 Peructp 8 Tapud 0
0081|c0_r8_t1 - Kanan O Tvin 0 Peructp 8 Tapud 1
0082|c0_r8 t2 - KaHan O Tvn 0 Peructp 8 Tapud 2
0083|c0_r8 t3 - Kanan 0 Tvin 0 Peructp 8 Tapud 3
0084(c0_r8_t4 - Kanan 0 Tvin 0 Peructp 8 Tapud 4
1xxx - Kanan 1

2XXX - KaHan 2

3XXX - Kanan 3

4XXX - Kanan 4

5XXX - KaHan 5

BXXX - Kanan 6

7XXX - KaHan 7

C.4.2 KaTeropus Ce30HHbIX AaHHbIX
C.4.2.1 KoampoBaHue Ce30HHOM nHopmaumm

Karteropus ce3oHHbIX faHHbIX obecneynmBaeTt OOCTYN (ONS YTEHWS) K CE30HHOW MHGpopMaumm
(XpaHsweitics B nNamsaATM) C WUCMONb30BaHMEM KomaHvabl R2 v pgocTyn ONS O4YUCTKM C
ncnonb3osaHmem komaHabl W2. Micnonb3yiloT Te Xe camble NMons, 4TO M B KaTeropum AaHHbIX
perncTpa, Ho OHWM CMeLeHbl Ha OJHY WeCTHaauaTepuyHyo uudpy BnNpaso, BCNEACTBNE YEro
TapudOHbI HOMEP onpeaenseTcs B none AaHHbIX. JJononHMTENbHO NOMe AaHHbIX UCMONb3YIoT,
yTOoObl OMpepennTb TWM LOCTYyNa M Kakas Ce30HHas 3anucb (Kakme CEe30HHble 3anucu)
nonxHa(bl) 6biTb appecoBaHa(bl). Hoenwer nnm Hambonee He[aBHO 3anNMCaHHOW CE30HHOM
3anucy npuceamBaloT Ce30HHbI Homep 0. lMpu Mcnonb3oBaHMM 3TOW CXEMbl KOLMPOBAHMWSA
Kaxpas Ce30HHas 3anucb MOXEeT afpecoBaTbCs WMHOMBUAYANbHO WM MOXHO MONYYATb



[OCTyn K rpynne peructpos. B kaTteropmn ce3oHHbiX faHHbix none MOEHTUYHOCTA (ID),
BO3BpallaemMoe OT YCTPOWCTBA M3MEPEHUsl, COCTOMUT W3 MONS Koga W [aHHbIX, KOTOpOe
NCrNonb30BanoCb B koMaHae yteHus. 3t1o npusoamnt K nonto NWOEHTUYHOCTW (ID) B BOCEMb
undp. Ytobbl COXpaHUTb BpeMsi U NaMAaTb YMTalOWero YCTPOWCTBa, 4YacTb Koda MNons
NOEHTUYHOCTW He nonxHa NOBTOPATLCS, ECNN OHA HE N3MEHUNACh C MOMEHTa nocnegHemn
ero nocblnkM. DTO 03HayaeT, 4YTO NPU CUYATbIBAHMM OTHOENbHbIX CE30HHbIX 3anucen
Bo3Bpawaemoe none MOEHTUYHOCTW 6ymeT Bcerga cogepXaTb BOCEMb UMAP, HO npwu
CUMTbIBAHUM MHOXECTBEHHbIX CE30HHbIX 3anucein TOoNbkKOo nepeas ce3oHHas 3anucb B Npegenax
6noka 3anucel LONXHa cogepXaTb Mone Konaa, NocKosNbKy KO4 NPUMEHSIIOT KO BCEM APYruM
3anucsim B npenenax gaHHoro 6noka. Cm. npumepsl B C.4.2.2.

Mpwn 3anucu (ounctke) permctpos ACK OyneTt Bo3BpalleH, TONbKO ecnm coobuweHne 6bino
NPUMHATO u 00paboTaHo ycnewHo, uMHave OyneTt BoO3BpalweHo coobuweHne 06 owwnbke.
Cnenytowmii Ko 1 onucaHns AaHHbIX ONPenensitoT 3Ty CXemy.

Kog l,D,BOI/.I‘-IHbIVII)
1000(xcce|xxxx|xxxx [ccc = KAHAJ
1000|xxxx|[ddxx|xxxx [dd = T JAHHbIX

00=0
1000|xxxx{ddrr| rrrr |01 =1
10=2

11=3

rrrrrr = PETCTP
00 0000 = Peructp 0
00 0001 = Peructp 1
00 0010=Peructp 2

111111 = Peructp 63

[Mone paHHbIX (OBONYHbIX)

oo xxxx | xxxx |ttt = TAPN®

XXXX| s | s |xxxx|ss=Homep CESOHA

00h = FFh

XXXX [XXxX|xxxX|aaaalaaaa = JOCTYT

0000 = OToenbHas 3anucb

0001 = Bce Ce30Hbl

0010 = Bce Tapudobl (n Ce30HbI)

0011 =Bce Peructpbl (Tapupbl 1 Ce30HbI)

0100 = Bce Tunbl (Peructpsbl, Tapndpbl u Ce30HbI)
0101 = Bce KaHanbl (Tunbl, Pernctpsl, Tapndbl 1 Ce30HbI)
0110 = BAPE3EPBMPOBAH

1111 = BAPE3EPBVPOBAH




Koabl JOCTYTIA umetoT cnegyowme onpeneneHns:
- OTAeNbHas 3anncb - TONbKO yKa3aHHas Ce30HHas 3anucb byneTt fOoCTynHa;

- BCE CE30HbI - BCE CEe30HHble 3anucy Ans ykasaHHon 3anucu 6yayT OOCTYMHbl HE3aBUCUMO OT
HOMepa CEe30HHOI 3anucu, MCMob3yEMOro B KOMaHAe;

- BCe Tapudbl - Bce TAPN®bI n Bce ce3oHHble 3anucn ansa ykasaHHoro KAHAJIA, PETVUCTPA
n TUMA OAHHbIX 6yayT OCTYNHBbI;

- BCE& PErucTpbl - Bce Ce30HHble 3anucu ans ykasaHHoro KAHANA n TUMA OAHHbIX 6yanyTt
[OCTYIHbI;

- BCE TUNMbl AaHHbIX - BCE Ce30HHbIe 3anncu ans ykazaHHoro KAHAJIA 6ynyT [OCTYNHbI;
- BCE KaHasbl - BCe CE30HHble 3anucu 6yayT OOCTYMHbI.

C.4.2.2 [puMepbl 4TEHMSA CE30HHbIX AaHHbIX (R2)



Koa: [MHeMoHuka HaHHble  |DPyHKUMSA 1 popMaT OAHHbIX
8000|c0_r0_t1_mO00 1000 Kanan 0 Tvn 0 Peructp O Tapud 1 Ce3oH 0
Bosspaiaembivi ID  |80001000 |(KaHan O Tun 0 Peructp 0 Tapugp 1 Ce30H 0)
8000|c0_r0_t1_moO1 1010 Kanan 0 Tvn 0 Peructp O Tapudg 1 Ce30oH 1
Bosspatuaembi ID  |80001010 |(KaHan 0 Tun 0 Peructp 0 Tapugp 1 Ce30H 1)
8040|cO t1 r0 t1_mO1 1010 Kanan 0 Tun 1 Peructp O Tapudg 1 Ce30H 1
Bosspatuaembi ID 80401010 |(KaHan 0 Tun 1 Peructp 0 Tapugp 1 Ce30H 1)
8080|cO t2 r0 t1_mO1 1010 Kanan 0 Tvn 2 Pernctp 0 Tapudgo 1 Ce3oH 1
Bosspawaembii ID {0000 (KaHan 0 Tun 2 Peructp 0 Tapugb 1 Ce30H 1)
8000|cO_r0_t1_mff 1FFO Kanan 0 Tvn 2 Peructp 0 Tapud 1 CesoH 255
Bosspauwaembivi ID  |80001FF0 ((KaHan 0 Tun 0 Pernctp 0 Tapugb 1 Ce30H 255)
8002|c0_r2_t1_m* 1001 Kanan 0 Tvn 0 Pernctp 2 Tapudo 1 Bce Ce30HbI
Bosspaiuaembivi ID 180021001 |(KaHan 0 Tun 0 Peructp 2 Tapugp 1 Ce30H 0)
Ids 1011 (KaHan 0 Tun 0 Peructp 2 Tapugb 1 Ce30H 1)
ecnu npucytcteyror: (1021 Kawnan 0 Tun 0 Peructp 2 Tapugp 1 Ce30H 2)
1031 KaHan 0 Tun 0 Peructp 2 Tapugp 1 Ce30H 3)
1041 Kanan 0 Tun 0 Peructp 2 Tapugp 1 Ce30H 4)
1FF1 Karan 0 Tun 0 Peructp 2 Tapugp 1 Ce30H 255)
8000|c0_r** 1003 KanHan 0 |Bce peructpnl
BosBspauaemsbie Ids 80000003 |(KaHan 0 Tun 0 Pernctp 0 Tapugb 1 Ce30H 0)
ecnu npucytcteyror: (0013 (Kanan 0 Tun 0 Peructp 0 Tapugb 1 Ce30H 1)
OFF3 (KaHan 0 Tun 0 Peructp 0 Tapugp 0 Ce30H 255)
1003 (KaHan 0 Tun 0 Peructp 0 Tapugp 1 Ce30H 0)
1FF3 (KaHan 0 Tun 0 Peructp 0 Tapugp 1 Ce30H 255)
F003 (KaHan 0 Tun 0 Peructp 0 Tapugp 15 CesoH 0)
FFF3 (KaHan 0 Tun 0 Peructp O Tapugp 15 Ce3oH 255)
80010003 |(KaHan 0 Tun 0 Peructp 1 Tapugp 0 Ce30H 0)
0013F (KaHan 0 Tun 0 Perunctp 1 Tapugb 0 Ce30H 1)
OFF3 (KaHan 0 Tun 0 Peructp 1 Tapugp 0 Ce3oH 255)
80011003 |(KaHan 0 Tun 0 Peructp 1 Tapugp 1 Ce30H 0)
1013 (KaHan 0 Tun 0 Peructp 1 Tapugp 1 Ce30H 1)
1FF3 (KaHan 0 Tun 0 Peructp 1 Tapugp 1 Ce30H 255)
F003 (KaHan 0 Tun 0 Peructp 1 Tapugp 15 Ce3oH 0)
FFF3 (KaHan 0 Tun 0 Peructp 1 Tapugb 15 Ce30H 255)
80020003 |(KaHan 0 Tun 0 Peructp 2 Tapugp 0 Ce30H 0)




80030003 |(KaHan 0 Tun 0 Peructp 3 Tapugp 0 Ce30H 0)

803F0003 |(KaHan 0 Tun 0 Peructp 63 Tapugp 0 Ce3oH 0)

0013 (KaHan 0 Tun 0 Peructp 63 Tapugp 0 Ce30H 1)

OFF3 (KaHan 0 Tun 0 Peructp 63 Tapugp 0 Ce30H 255)

F003 (KaHan 0 Tun 0 Peructp 63 Tapugp 15 Ce3oH 0)

FFF3 (KaHan 0 Tun 0 Peructp 63 Tapugp 15 Ce3oH 255)

8001|c0_r1_t2 m00 2000 Kanan O Tvn 0 Peructp 1 Tapud 2 Ce3oH 0
8001 |cO _r1_t3 mO0OO0 3000 Kanan 0 Tvn 0 Pernctp 1 Tapudgo 3 CesoH 0
8001|c0_r1_t4 mO0O0 4000 Kanan 0 Tvn 0 Peructp 1 Tapud 4 Ce3oH 0
81xx Kanan 1
82xx KaHnan 2
83xx Kanan 3
84xx Kanan 4
85xx KaHan 5
86xx Kanan 6
87xx KaHnan 7

* Heobxoaommo 06patvTb BHUMAHWE, 4TO TO/MbKO MepBas 3anucb COAEPXUT Mnone kopja m3
KOMaHAbl YTEHUS.

“* HeobxoamMmMo 06paTtnTbh BHMMaHME, YTO B 3TOM MpMMepe KaXAblid yHUKanbHbIA kog (8000,
8001, ..., 803F) nosiensieTcs TONbKO OOWH pa3 M B Hayane 6noka cBsizaHHbIX 3anucei. OH
MOXET TakXe OblTb MOBTOPEH.

C.4.2.3 [NpnMepbl 04UCTKN CE30HHbIX AaHHbIX (W2)




Koa: [IMHeMOHuKa JaHHble [DyHKUMSA 1 popMaT OaHHbIX

8000|Er_cO0 _r0_t1_mO0O0 1000 |KaHan O Twvn O Peructp 0 Tapud 1 Ce3oH 0
8000|er cO _r0 t1_mO1 1010 (Kanan O Tun 0 Peructp 0 Tapud 1 Ce3soH 1
8040(er cO_t1 r0_t1_mO1 1010 |KaHan O Tvn 1 Peructp O Tapnd 1 Ce30H 1
8000|Er_cO _r0_t1_mff 1FFO [KaHan 0 Tun O Peructp 0 Tapudp 1 Ce3oH 255
81xx |- - Kanan 1

82xx |- - Kanan 2

83xx |- - Kanan 3

84xx |- - KaHan 4

85xx |- - Kanan 5

86xx |- - KaHan 6

87xx |- - Kanan7

8000|Er cO r0_t1 m* 1001 |Kanan O Tun O Peructp O Tapud 1 Bce cesoHbl
8000|Er_c0_r0_t* 0002 |[KaHan 0 Tun 0 Peructp 2 Bce Tapudbl
8000|Er_c0_r* 0003 |KaHan 0 Tun 0 Bce perucTpol

8000|Er c0 _* 0004 [KaHan 0 Bce Tunbl gaHHbIX

8000|er_c* 0005 |Bce kananbi

* Heobxoaommo 06patnTb BHUMaHWE, YTO TO/MbKO MepBas 3anucb COAEPXWUT none koga 13
KOMaHObl YTEHUS

C.4.3 KaTteropusi naHHbIX BUuAa Harpysku
C.4.3.1 KogmpoBaHue Buaa Harpysku

KaTteropusi gaHHbIX BuAa Harpysku no3sonsieT 4OCTyn (ANS YTEHMS) K 3anucsiM Buaa Harpysku
C MCnonb3oBaHNeM KoMaHabl R2 n ounctky 3anucen ¢ mcnonb3osaHveM komaHgbl W2. I9Ta
KaTteropmsi coxpaHsieT BO3MOXHOCTW BuAa Harpy3km nOns Kaxnoro um3 64 [OCTYMHbIX
PETMCTPOB. lNone kona ncnonbdytot ans onpeneneHns Homepos KAHAJIA n PETUCTPA.
Mone paHHbIX MCNONb3YKT ANS OnNpelLeneHns akTmyeckn Ttpebyembix 3anucein. ITo
peannadyeTtcs 3a cyeT 3adaHus HavyanbHOW M KOHe4yHoW mdaTtbl. [1py agpecaumm OaHHbIX BMAA
Harpysku cgenaHo pasnuyve Mexay 3anucamm faHHbIX U 3arnvMcsiMuU COCTOSIHUIA (CTaTyCHbIMU
3anucsamn). B oblem cnyyae ctatycHas 3anuchk - aTo nobas 3anucb, KoTopas UMeeT eanHMUbI
N3MEPEHUS, OTNINYHbIE OT eAMHULL PErncTpa, K KoTopomy obpawatotcs. OHM BKKOYAKOT 3anuncu
BpemeHw/oatbl U 3anucu donara coctosHui. Vicnonb3ys none pgoctyna BUOA HAIMPY3KW,
nofb3oBaTeslb MOXET pasnuyaTtb 3T 3anucu. Kpome toro, nonb3osBaTeslb MOXET yKasaTb, YTO
obpawaetcs ko sBceM PETMCTPAM, He3aBucUMO OT peructpa, onpefneneHHoro B KoMaHze.
[Mone kofna onpeneneHo HNXe.

Kon (8BOMYHbBINR)



1001 [xceexxxx|xxxx c.cc = KAHAIJ

1001 [xxxx| lIxx [xxxx . Hoctyn k BUOY HATPY3KW

00 = HaHHble + CTaTycHas 3anucb TONbKO ANS YKa3aHHOro perncrpa
01 = HaHHble + CTaTycHasa 3anucb 415 BCEX PErUCTPOB

10 = 3anucu gaHHbIX ONa BCEX PerncTpos

11 = CtaTycHble 3anncu ons BCex Pernctpos
1001 |xxxx| xxrr | rrrr |rrirrrr = PETUACTP

00 0000 = Perunctp O

00 0001 = Perunctp 1

00 0010 = Peructp 2

000011 =Peructp 3

11 1111 = Peructp 63

Mpw onpeaeneHn agpecyembix Aat nose AaHHbIX (POPMaTUPYIOT CleayolwmM 06pasom:
YYMMDDyymmdd),

roe YYMMDD oTtHocuTca K gaTte Havyana, a yymmdd - K gate KoHua CYMTbIBAEMOro nepuoaa.
Korna obe matbl 0AWHAKOBbI MM onpendeneHa TONbKO daTa Hayana, BblbmMpatoT oOHy OaTy.
Jata koHua ponxHa 6bITb MO3Xe Jatbl Havana. [leHb onpenensitoT Kak BCe 3arnucw,
coxpaHeHHble 3a nepuog ot 00:00:01 oo 24:00:00 aons noboro gaHHoro gHs. Korga pnata He
onpeneneHa, agpecyeTtcs NosHbIA MaccuB BUAa Harpy3kn. AT0 NPUMEHMMO Kak K CHATbIBAHUIO,
Tak M K ouyuctke. [laHHble BuMOA Harpysku nepenalT B XPOHONOrMYECKOM nopsake, T.e.
cTapeliwyo 3anuchb - NepBou, a camyo HOBEWLLYIO 3annCb - MOCNeaHEN.

Utobbl rapaHTUpoBaTb OAHO3HAYHYIO WAEHTUUUMPYEMOCTb W MHTEPNPETUPYEMOCTb
BO3BpalleHHbIX 3anucen Buaa Harpysku, TapugoHoe yCTPONCTBO AOJNIXKHO yKasbiBaTb, K KAKOMY
PEMMCTPY oTHocaTcs 3anucy AaHHbIX. Hanpumep, Ong ycTponcTBa C 3anucsaMu Buaa
Harpy3kun, goctynHoimn ong PETNCTPA 0 u PETUCTPA 4, B oTBeTe Ha KOMaHAy YTEHUS MO
BceM PETMICTPAM (1.e. 9040) yCTPONCTBO OOMXHO yKa3blBaTb, Kakne 3anvicu B BO3BPALEHHbIX
HaHHbIX oTHocaTca kK PETMCTPY 0, a kakue k PETMCTPY 4. Kpome Toro, ecnu 3anucu
yntarTcs 6e3 BPEMEHHOW MHopMAUMM MW €CNWN cyMTaHHas MHopMaumsi He MO3BONSET
XPOHONOMMYECKY0 PEKOHCTPYKLMIO 3anuceil Buga Harpysku, YCTPOWCTBO LONXHO BKIKOYaATb
NHAOPMaLIMOHHbIE COOBLLEHUNS, KOTOPbIE NMO3BOJIAIOT OCYIECTBUTD TakKyto PEKOHCTPYKLMIO. DTN
NHAopMaLmMoHHbIe coobueHns nmetot goopmart (YY-MM-DD hh:mm).

9T TpeboBaHNs TakXe NPUMEHSIIOT MPU CYUTBIBAHUN OaHHbIX BUAA HArpy3KW, BbiMOHAEMON
KOMaHOOoN.

C.4.3.2 [puMmepbl BUAA HArpy3ku



Kon [MHemoHuvka JaHHble DyHKUMSA 1 popMaT OaHHbIX

9000jc0_r0 911201911201|KaHan 0 Peructp 0 Hara 91-12-1
9000/c0_r0 a11201911251[<818N 0 Pervotp 0 fara c91-12-1 o
9000jc0_r0 911202 Kanan 0 Peructp 0 Hara 91-12-2
ITxx| - Kanan 1

I2xx| - Kanan 2

93xx| - KaHan 3

axx| - Kanan 4

FOXX - KaHan 5

96xx| - KaHan 6

ITXx| - Kanan 7

Kanan 0 Bce peructpsbl data ¢ 93-01-

9040|c0_r 930101930131 01 1o 93-01-31

Bosspalaemsbie pernctpsl, ecnn  |KaHan 0
NPUCYTCTBYIOT: Pernctp 0
Kanan 0
Peructp 1
Kanan 0
Pernctp 2

Kanan 0
Peructp 63

C.4.4 [laHHble kaTeropum rpynmbi
C.4.4.1 KogmposaHue rpynnsbi

B oTnnymne oT maHHbIX KaTeropuu peructpa, gaHHble KaTeropuy rpynnbl NO3BONSAIOT OOCTYN K
COBOKYMHOCTW 3anucei Tuna perucTpa BMEeCcTo oTAesbHbIX 3anucen. [ogaepxmnsaeTtcsa YTeHue
komaHoon R2 n ounctka komanHgon W2 rpynnbl 3anuceit. lNonb3oBatenb MOXET YCTaHOBUTb
Hencnonb3yemble Mons, YTobbl ykasaTb, C KAKUMU COBOKYMHOCTSIMW 3anuceil AaHHbIX OH bynet
paboTtatb. KoampoBaHue nmeet B1A:

Koa (nBovYHbIi)

1010|bbbb{xxxx [xxxx[{bbbb = 'PYTINA tTun goctyna

0000 = Macka Hencrnonb3yeMbIx MECT pernctpa
0001 = BAPE3BEPB/POBAH

1111 = SAPE3EPB/IPOBAH
1010|0000|gggq|xxxx| |qgqq = MHOAMKATOPbI HEUCMNONb3YEMbIX MECT

[pynnoBble KOMaHAbl MHTEPNPEeTUpYlT cnepylowuMm obpasom. Tpebyembie 3anvcu
onpenensitoT, UCNonb3ys none AaHHbIX. OTO Mojie - NPOCTO Mone Koaa, Kak onpeneneHo B
Kateropum peructpa. TO eCTb nNone pA[aHHbIX Bcerga onpenenser eanHCTBEHHYIO
onpeneneHHy NHOOPMaUMOHHYIO 3an1ucb B NaMsATU yCTPOMCTBA n3MepeHus. Vicnonb3yembli
MeToL KOAMPOBaHUS UMeeT onpeneneHHble nong, Hanpumep KAHAJL. Kaxpoe 13 atux nonemn
MOXeT ObiTb 0003HAYeHO Kak COUMKCUPOBAHHOE WM HEWUCnonb3yemoe. ATO peannsyloT C



MOMOLLbIO MapamMeTpoB g B kode rpynnbl. HauMHas cnesa Hanpaso, KaXOoMy napameTtpy
npunucbiBaloT 6UT "q" B HEUCNonb3yeMblx MecTax nons. Butbl HasHavawT crneaylowmm
obpaszom:

1010 oox qggq o000
‘L TAPH®
FErHCTP
THIT

KAHAJ]

EovHnua B COOTBETCTBYIOWEN BUTOBOV NO3MLMKN YKasbiBaeT, YTO NMONIe MOXET NPUHUMATb BCE
BO3MOXHble 3HayeHus. Honb ykasbiBaet, 4TO None uKCMpoBaHo. Takum 06pa3zom,
HEeMcnonb3yemble MecTa nofs MOryT ObiTb Ha3HayeHbl Tak, 4Tobbl Bce permnctpbl KAHAJIA 1
untanmucb nnm Bce 3anmcu PETMCTPA 1 no onpeneneHHoMy kaHany OyaoyT ynaneHbl U Tak
nanee.

C.4.4.2 MNpumepsbl yteHus rpynnbl (R2)

Koo |MHemoHuka |OaHHble |PyHKUMA U oopMaT AaHHbIX

A000 |gr_c0_r0_t0 0000 YreHue rpynnbl KaHan 0 Tun 0 Peructp 0 Tapud 0

MpumeyaHme - OT0 TO Xe caMoe, 4To npocTo cuntbiBaHme Kanan 0 Tun 0 Pernctp 0 Tapudo 0 B
kateropuun Peructpa (Koa = 0000).

A080 |gr_c* r0_t0 |0000 YreHue rpynnbl KanHan* Tun 0 Peructp 0 Tapud 0

9Ta komaHga ymtaet no scem BocbMu KAHAJIAM Bce 3anucu ¢ PETUCTPOM 0, TUTTOM 0 n
TAPN®OM 0. B aTOM cnyyae none faHHbIX KOMaHabl Morno 6ul 66iTb 0000, 1000, 2000...6000
unn 7000 n KoMaHZa no-fpexHeMy MMeeT TO Xe camMoe 3HayeHue. Tak Kak nose KaHana
paccMaTpuBaloT Kak HEUCMNONb3yeMoe, UBMEHEHNE ero He UMeeT HUKaKoro 3Ha4YeHus.

A040 [gr * c0_t0 0000 |Ytenme rpynnbl Kanan 0 Bece tunbl Peructp 0 Tapud 0

Ota komaHga umtaet no KAHAJTY 0 sce TUTbl JAHHbIX ot PETUUCTPA O u TAPN®A 0.
A020 [gr cO_r* t0  |0000 |YteHwue rpynnbl KaHan 0 Tun 0 Pernctp* Tapud 0

OT1a komaHaa umtaet no KAHAJTY 0 sce PETUCTPbI ¢ TUTTOM 0 u TAPADOM 0.
A010|gr_cO__r0_t* |0000 (YteHme rpynnbl KaHan O Tun 0 Peructp 0 Bece Tapudobl

9T1a koMaHpa ymtaert Bce 3anucu no KAHAJY 0, TUIM 0, PETVCTP 0, He3aBucumo ot
TAPUNDA.

C.4.4.3 MNpumepbl ouncTtku rpynnbl (W2)



Koo |MHeMmoHuka [daHHble [PyHKUMSA 1 popMaTt OaHHbIX
A010|ge_c0_r0_t* (0000 Ounctka rpynnsl Kanan 0 Tun 0 Peructp 0 Tapudp*
OT1a komaHpa ounwaeT sce TAPUN®bI, HaumHas ¢ KAHAJIA 0, TUTA 0, PETVCTPA 0.

AOFF|ge_* 0000 OuucTka rpynnbl BCex nonemn

STa KoMaHa oYMIaEeT BCE MHGOPMALIMOHHbBIE 3anuncy B KaTeropum perncrpa.

C.4.5 PacwwmpeHHas yHKums

Kateropusi pacwmpeHHon yHKkumMm pesepeupyetr obbem B 4 «kbaiita "cTpaHuy' nOns
JanbHenwero paclmnpeHns.

C.4.6 KaTteropust nepeMeHHbIX faHHbIX
C.4.6.1 KoampoBaHue nepemMeHHbIX

[NepeMeHHble faHHble BKIOYAKT 3HAYEHUS NN napaMeTpbl, KOTOpble SBNSIOTCS NepeMeHHbIMU
Nno CBOEeW Npupoae 1 NpeacTaBnsaT COCTOSHNE YCTPOMUCTBA n3MepeHmns. OHM BKAKOYAT Takune
NOHATUSA, KakK BpeMms, garta 1 KONM4YeCTBO OHEN CO BPEMEHU nocnenHero HakonneHus. dopmar
NaHHbIX B 3TOM rpynne onpeneneH siBHO, U eMy Hafo cnefosaTb. HekoTopble NONS AaHHbIX
MOryT CcOLepXaTb AaHHble MNepeMeHHol AanuHbl. Vx ob6o3HavaloT cnemyowmm 3a HUMK
(kOoHeYHbIM) 3HaKoM "+". Ecnn onuHa faHHbIX, NONlyYeHHas yCTPOUCTBOM U3MEPEHUS HE TakoBa,
KaKk oXwupaertcs, YCTPOMNCTBO MOXET pewnTb, Kakoe OehcTBve MNpeanpuHATb nanee, T.e.
oKpyrneHve (npepbiBaHune), UrHopupoeaHne, coobueHne o6 owwnbke u 1.0. B atoi rpynne
KOOVpOBaHWE He CTOMb "M3SLWHO", Kak B Npeablaywmx KaTteropusx.

Ko (nBovYHbIN)

1100] tttt [xxxx[xxxx|tttt = [MepemeHHbIn TUT

0000 = CeasaHHble BpeMs 1 fata
0001 = CBsi3aHHbIE AaHHblE

0010 = BAPE3SEPBMPOBAH

1111 = SAPE3EPBV/IPOBAH
1100|xxxx|vvvvlvvvv|vwwv vwvv = MTEPEMEHHbIV VaeHTndpukaTop

C.4.6.2 [NpMepbl NepeMEHHbIX AaHHbIX



Koo [MHemoHuka JaHHble DyHKUMSA N popMaT OaHHbIX

CO000(time_date yymmddhhmmss Bpems n [lata (gecsaTnyHble)

Bpewms, [ata, Hepnena n leHb (ecaTtuyHbie) ww
CO001jtime_date_cal |[yymmddhhmmsswwn |=Homep Hegenu (1-53), n - [leHb Hepenn (1 =
NnoHeLeNIbHUK)

CuyeTtumk gHen n Homep CezoHa dddd = CueTtunk
IHen B AHSAX sS = HoMep Ce3oHa

Bpems, Hata, Hepnens, eHb n Jleto kak CO01 ¢
z = dnar neTHero BpeMeHn (1 = akTnBHas)
Cuetunk gHen (necatmyHoe) To ecTb ddd nnm
ddd.d

MocnegHwin Pexunm nporpamMmmnpoBaHnst, METKM
Latbl n BpemeHn cBaaun (Bpems Heobs3aTenbHO)

C002|day_season ddddss

CO003(time_date_cals [yymmddhhmmsswwnz

C004|day_count d+or d+.d

CO006|last_com_date [yy-mm-dd hh:mm

C100|c0_cum_counter|n+ KaHan 0 CyeTymk HakonneHms (OecaTUYHbIR)
C107|c7_cum_counter|n+ Kanan 7 CyeTunk HakonneHns (4ecATUYHbIN)
C110|c0_fail_count |[n+ KaHnan 0 CyeTunk oTkasa NUTaHus (4eCAaTUYHbIR)
C111|c1_fail_count [n+ Kanan 1 CyeTunk oTkasa nuTaHms (LeCATUYHbIR)
C117|c7_fail_count |n+ Kanan 7 CyeTunk oTkasa NnuTaHus (4eCAaTUYHbIR)

Kanan 0 CyeTunk nNpeBbiEHWIA HANPSAXEHNS
(mecsaTnYHbIN)

Kanan 7 CyeTunk nNpeBbllEeHW HanpsXXeHuns
(DecaTtnyHbIn)

Kanan 0 CyeTuunk nageHuin HanpsiXXxeHms
(LecaTnyHbIN)

Kanan 7 CyeTunk nageHunin HanpsXxeHms
(BecaTnyHbIn)

C120|c0 over count |n+

C127|c7_over_count |n+

C130|cO0_under_count |n+

C137|c7 _under_count|n+

C140|battery_time n+ CuyeTunk HapaboTku baTapen (BeCATUYHDBIN)
C150|error n+ Kon owmnbku
C151|rev_run n+ ®d nar pesepca

C.4.7 Kateropusi naHHbIx napameTpa
C.4.7.1 KogumpoBaHue faHHbIX napameTpa

JlaHHble napameTpa BK/OYaT B cebs 3HA4YeHUs nnym napameTpbl, KOTOPbIE MO CBOEW NpMpoae
ABNSAOTCA CTAaTM4YECKMMUM W NPEeAcTaBngioT  nNporpaMMypoBaHuMe UM KOHUrypauuio
yctponcTtea. OHu BkntoyalT B cebs Takme napameTpbl, Kak MAeHTUdmMKaTop Tuna kaHana,
NOEHTUMMKAUNOHHbIE HOMepa 1 naponu. dopmaT LaHHbIX B 9TOW rpynne ykasaH siBHO, U eMy
Ha[o cnefnoBaTtb. HeKoTOpble NONSA AaHHbIX MOTYT COLEpPXaTb AaHHbIE NEPEMEHHOM ANUHbI. MX
ob603HavalT cneaylowyMM 3a HUMKU (KOHEYHbIM) 3HakoMm natoc "+". Ecnn gnvHa gaHHbIX,
nonyyeHHasa yCTPOMNCTBOM U3MEPEHUS, HE TaK0Ba, Kak 0XuaaeTcs, yCTPONCTBO MOXET pelunTb,
Kakoe OencTeue NpeanpuHATb fanee, TO eCTb OKPYrieHwe (npepbiBaHWE), UTHOPUPOBAHUE,
coobweHne 06 ownbke wn T.0. s npenoTBpalleHMs OBYCMbICNIEHHOCTU XenaTenbHo
MCNONb30BaTb METOL, COCTOSWMA B TOM, 4YTOObl BbINOMHWTL CHavyana opMaTtHOE 4YTeHue
3anucun AaHHbIX 4N TOro, YTobbl NONYYNTb €€ BHYTPEHHNE pa3Mepbl.



Kopn (8BOMYHbBIN)

1101] tttt | xxxx|xxxx [ttt = [NepemeHHbin TUTI

0000 = O6wme NyHKTbl AaHHbIX
0001 = KommyHukaumn

0010 = KoHcpurypauus

1111 = BAPE3EPB/NPOBAH
1100xxxx|pppp|erprpplerPep pppp = NaeHTudukatop MAPAMETPA

C.4.7.2 NpuMmepbl gaHHbIX NapameTpa

Koa MHeMOoHuKa JlaHHble DyHKUMA 1 popMaT gaHHbIX
D000|id_1 n+ NoeHTndurkaumnoHHbih Homep 1
D001(id_2 n+ N oeHTurkaumoHHbIA Homep 2
D007(id_8 n+ N oeHTnmkaumoHHbIn Homep 8
DOOF|id_par n+ YctaHoska napametpa ID
DO010|season1_length |n+ MpooonXnTenbHOCTb ce30Ha 1 B OHAX
DO1F|season16_length|n+ [MpooonXnTenbHOCTb ce30Ha 16 B OHAX
D104|pass4_1 pPPP 4-3HayHbIn Maponb 1

D114 |pass4_2 pppPpP 4-3HayHbIn Maponb 2

D174|pass4_8 pPPP 4-3HayHbIn Maponb 8

D105|pass5 1 PPPPP 5-3HayHbIn [Taponb 1

D106|pass6_1 pppppp  |6-3HayHbIn Maponb 1

D107 |pass7_1 PPPPPPP |7-3Ha4yHbIv MNaponb 1

D108 |pass8 1 pPPPPPPP|8-3HayHbIn Maponb 1

D110|Address n+ 32-3HayHbl agpec

D200|ctype0 n+ Tun kaHana 0

D201 [ctype1 n+ Twun kaHana 1

D202|ctype?2 n+ Tun kaHana 2

D203|ctype3 n+ Twun kaHana 3

C.4.8 KoaoupoBaHue naHHbIX 06 n3rotoeutene

Kaxabihi M3rotoBUTENb MOXET WCMNONb30BaTb Ty obnactb B none koma [ONS CBOWUX
CcOBCTBEHHbIX Leneii. 3arotoButenb cBoboaeH B 0THOLWEHUM cnocoba KoguposaHua n oopmara
OaHHbIX.

Kon (oBOWYHbIN)
1111 xoxxxxxxxx|xxxx




C.5 ®opmaTtHoe BbinonHeHne (komaHaa E2)

dopmMaTHOE BbINOMHEHNE NO3BONISIET MONb30BATENIO 3aNpallMBaTh YCTPOWCTBO HA BbIMO/IHEHNE
npenonpeneneHHon yHKUMM, TUNa M3MEHEHWs Ce30Ha WAM xonongHoro ctapta. Meton
KOOUPOBaHUS NO3BONSET NepenaBaTb napameTpbl, UICNONb3ys none AaHHbix. Korpa komaHaa

He TpebyeT HUKAKUX MapameTpoB, KPyrnble ckobky ocTatoTcs nyctebiMyi. KaTteropum kona
rnokasaHbl HMUXE.

Kon Karteropus
Oxxx|BbinonHuTb
Ixxx |ISAPE3EPBVPOBAH

Exxx
Fxxx|OaHHble 06 nsrotosmtene

C.5.1 KoanpoBaHue BbiNnONHEHUS

KaTteropus BbIMONHEHWS onpenensieT KoAbl, KOTopble O0O0YyCNOBNMBAOT  BbIMNONHEHME
YCTPOWCTBOM OnpeneneHHon goyHkumn. KoanposaHve 3aKo4aeTcs B Cneayowem:

Kopn (8BOMYHbBIN)

0000|ssss|xxxx|xxxx|ssss = Habop BbINONHEHMWS

0000 = Obwwme KomaHabl

0001 = TectmpoBaHme/kannbposka
0010 = SAPE3EPBVPOBAH

1111 = SAPE3EPBVPOBAH
1100|xxxx|ccec|ecec| |ccece ceccec = KOMAH DA BbinonHeHus

MpvMepbl BbINONHEHWS



Kono [MHemoHuka JaHHble|DyHKUMA 1 hopMaT OaHHbIX
0000jlong_readout 0000 |OnuHHOE cumTbiBAHME

0000|short_readout  |0001 KopoTkoe cuntbiBaHue
0000|Register_readout|0002 |CumTbiBaHME Pernctpa

0000|season_readout [0003 |CumTbiBaHMe Ce30Ha

0000|lp_ readout 0004 |CuuTbiBaHME Bnpa Harpyskm

0000|var_readout 0005 |CuuTbiBaHME [NepeMeHHbIX

0000(par_ readout 0006 |CuuTbiBaHue MNapameTpa

0001|season_change BbinonHeHne nameHeHns Ce3oHa (HakonneHue)

0002|cold_start - XO0noaHbIn cTapT (MHUManM3auns)
0003|cum_input_reset |- HenTpanusaumns BXo40B HaKOMNEHNS
0100jrcr_test - AKTUBM3aLMS peXnMa aBTOTeCTMPOBaHMSA
0101|cal_on - BkntoueHue pexnma kannbposku
0102|cal_off - BbikntoueHne pexnma kannbposku

B npuBeneHHbIX Bbllle npuMepax onpeneneHo 60Nbloe KOMMYECTBO pPasfiMyHbiX TUMOB
cumTtbiBaHUA. OHM copepXaT WH(OPMaUMIO, OCHOBAHHYKD Ha cnefylowmx natun obnacTsx
LLaHHbIX, ONpeaeneHHbIX B 9TOM MPUIOXEHUN: PErncTp, CE30H, BUL Harpy3ku, NnepeMeHHas u
napameTp. Cnenytowmnii NpuMep ykasbiBaeT, Kakne KaTeropun NaHHbIX NepenatTcs B OTBET Ha
Kakune KoMaHAabl.

InuHHOe cunTbiBaHME Peructp + Ce3oH + Bug Harpy3sku
KopoTkoe cuntbiBaHue Pernctp + CesoH

CuuTbiBaHME pernctpa Peructp

CuunTbiBaHWE ce30Ha CesoH

CuuTbiBaHWe Buaa Harpysku|Bug Harpysku
CumnTbiBaHUe nepeMeHHon |[lepemMeHHas
MNapameTp MapameTp

L nnHHOE CuMTbIBaHME COOTBETCTBYET AaHHbIM, KOTOPbIE AONXHbI ObiTb MOCNAHbl B Ka4yecTBe
OaHHbIX KoMaHabl "CunTbiBaHWE [OaHHbIX" ONg cyeTynka € BMAOM Harpyskun. KopoTkoe
CUYMTbIBAHME COOTBETCTBYET OaHHbIM, KOTOPble OOJNIXHbI ObiTb MOCNaHbl B KA4eCTBE AaHHbIX
KomaHabl "CumTbiBaHWe OaHHbIX" Ona cyetynka 6e3 Buaa Harpysku. [pu BCEX CUYMTbIBAHUSX
NaHHble, KOTOpble MocbiNaeT CYEeTYUK, UOEHTUAULMPYIOTCA C UCMONIb30BaHNEM DOPMATHbIX
KOL0B, KaK ornpenesieHo B 3TOM NPUNoXeHuu.

Utobbl rapaHTMpoBaTb, 4YTO CYMATAHHbIE [OaHHble $SBASIKOTCS MpaBWUbHbIMK, T.€. BCS
HeobxoouMasi MHgoOpMauMsi B HUX NpeacTtaBneHa Ans O4HO3HAYHON uOeHTUduKauum wu
WHTepnpeTaumm [aHHbIX, CYEeTYMK [ONXEeH BKYaTb 3anucb Tuna KaHana nansg BCex
npeacTaBneHHbIX kaHanos. [N aneKkTpruyYeckoro cyeTymka ToNbko C OAHUM KaHanoM (kaHan 0)
Habop maHHbix "D200(% )" ponxeH OblTb NpPeACcTaBNeH B CYMTbIBAHMU, rae ¥ npeacrasnsiet
0603HayYeHne TMna kaHana ons anekTpuyecTaa.



Hanpumep, B cyeTuunke, nMetolweM kaHanbl rasa (kaHan 1) u tenna (kaHan 5), Habop OaHHbIX
cogepxan 6bl ugeHTMdvkaumio tuna kadana "D201(¥ )" v npoeHTMdprKaumio Tuna kaHana
"D205(z )", roe ¥ wmZ npencrtasnsioT ofo3HayeHWe Tuna kaHana Ons rasa v Tenna
COOTBETCTBEHHO.

C.5.2 KoaupoBaHue naHHbIX 06 n3rotoeutene

Kaxmobli M3roToBMTE/lb MOXET WCNoMb3oBaTb 3Ty obnacte B none Koga [ANs CBOWUX
cOOCTBEHHbIX Lieneit. MiarotoBnTens cBob6oaeH B OTHOWEHMM crocoba KoaMpoBaHus 1 goopmarta
OaHHbIX.

Kopn (8BOMYHbBIN)
1111 oo oo xxxx

C.6 13amepeHue anekTpmnyectea. Tun KaHana 0

Cne,uyroume onpeneneHna NCnonb3yKT ON1A 3NEKTPUYHECKNX VI3MepeHI/II7I KaHallbHOro tuna.

Koo (nBovyHbIi)

Occe|xxxx|xxxx|xxxx|ccc = KAHAJ1 (000 = kaHan 0)
Oxxx|{ddxx[xxxx[xxxx|dd = TN JAHHbIX

00 = Tekylwwee 3HayeHNe = Heprus

(1.e. Tapud 1 aHeprum 3a 1 KBT/4)

01 = O6beanHeHHbI = MNoTpebneHne

(1.e. Tapudp 1 notpebnenus 3a 1 kBT)

10 = Cymma Ob6beaunHeHHoro = CoBokynHoe notpebneHune
(1.e. Tapudp 1 coBokynHoro notpebnenuns 3a 1 kBT)
11 = SBAPE3EPBVIPOBAH

Oxxx| xxrr | rrrr [xxxx|rr rrrr = PETACTP

CM. Huxe

OxxX|xxxx [xxxx| tttt (tttt= TAPD

0000 = Obwee KonuyecTBo

0001 = Tapuag 1

0010 = Tapug 2

1111 =Tapudp 15




KoanposaHne PETMCTPA (oBonyHoe):

00 0000 = PerucTtp 0 = |+Ai| + |[+Ac]|

00 0001 = Peructp 1 =|-Ai| + |-Ac|

00 0010 = PerucTtp 2 = |+Rc|

00 0011 = Peructp 3 = |-Rc|

00 0100 = Peructp 4 = |+Ri|

00 0101 = Peructp 5 = |-Ri|

00 0110 = PerucTtp 6 = (|+Ai| + |[+Ac| + (]-Ai| + |-Ac])
00 0111 =Peructp 7 = (|+Ai| + |+Ac]| - (|-Ai| + |-Ac])
00 1000 = PerucTp 8 = |+Ri| + |+Rc]|

00 1001 - Peructp 9 = |-Ri| + |-Rc|

00 1010 = Peructp 10 = |+Ri| + |-Rc]|

00 1011 = Peructp 11 = |+Ri| - |-Rc|

00 1100 = Peructp 12 = |-Ri| + |[+Rc]|

00 1101 = Peructp 13 = |-Ri| - |[+Rc|

00 1110 = Peructp 14 = |+Ri| + |-Ri|

00 1111 = Peructp 15 = |+ Ri| - |-Ri|

01 0000 = PeruncTtp 16 = |+Rc| + |-Rc]

01 0001 =Peructp 17 = |+Rc| - |-Rc|

01 0010 = PerucTtp 18 = |+Ri| + |-Ri| + |[+Rc| + |-Rc|
01 0011 =Peructp 19 = |+Ri| - |-Ri| + |+Rc] - |-Rc]|
01 0100 = PerucTtp 20 = |+Ri| - |-Ri| - |[+Rc| + |-Rc]|

010101 = Peructp 21 = sqrt ( (|+Ai| + [+Ac])* + [+Ri|*)
01 0110 = Peructp 22 = sqrt ( (|-Ai| + |-Ac|) + [+Re| )
010111 = Peructp 23 = sqrt ( (|-Ai| + |-Ac]) + [-Ri|* )

01 1000 = PerucTp 24 = sqrt ( (|+Ai] + [+Ac|)” + |-Re|* )
011001 = Peructp 25 = sqrt ( (|+Ai] + [+Ac])* + (+Ri| + [-Re)) )
((
(

011010 = Pernctp 26 = sqrt ( (|-Ai| + [+Ac])* + (+Re| + |-Ri])* )
01 1011 = Peructp 27 = sqrt ( (|+Ai| + [+Ac]| + |-Ai| + |-Ac))*
+(+Ri| + [+Rc| + |-Ri| + |-Rc|)* )

01 1100 = Peructp 28 = sqrt ( (|+Ai| + [+Ac))* + (|+Ri| + |-Rc)* )

. 2 N
-sqrt (| -Ail + |-Ac) - (I+Rc| +[-Ri]) )
01 1101 BAPESEPB/POBAH

111111 SAPE3EPBVPOBAH

Mpw onucaHum B 3TOM naparpadpe nnockoCTb U3MEPEHUS paccMaTpuBaloT Kak NMMEeKLyo Ose
ocu - BewecTBeHHY0 (A) 1 MHUMYIO (R). ONOXUTENbHBIM (+) CYMTAIOT HanNpasneHne Hanpaso
Unn BBEPX, a oTpuuaTenbHbIM (-) - HaneBo Mnn BHM3. ObpalweHne K NIOCKOCTU N3MEPEHUS
NPONCXOANT MPU MOMOLM TEeKyWero BeKTopa, KOTOPbIA pacnonoXxeH Ha +A NonoBuMHE OCW.
BekTop MrHOBEHHOro HanpsXeHus WCNONb3ylT AN OnpefeneHns Tekywen 3sHeprum



nepegaTymka, U OH UMeeT Das0BbIli Yron OTHOCUTENbHO TeKywero BekTopa. das3oBblii yron
paBeH HYNo, KOrAa TOK U HanpsiXXeHne coBnaaatoT, U NONOXUTENEH B CYETUMKE B HAMNpPaBIeHUN
Mo yacoBoW cTpenke. YeTbipe kBaldpaHTa nepedncnsaT oT 1 K 4 B HanpasneHun npoTuB
4aCOBOW CTPENIKN OTHOCUTENbHO NMONOXUTENbHOW peanbHo OCu.

Korpa BekTop, 0603Havalowmii MrHOBEHHOE Hanpsi>XeHne OTHOCUTENbHO MFHOBEHHOrO TOKa,
HaxoOuTCs B MepBOM KBagpaHTe, +Ai npencraenser akTueHylo, a +Ri - MHuMmyl0 wnnu
peakTMBHYIO CoCcTaBnsiowme notTpedneHunst aHeprun.

Korpa BekTop HanpsixXeHns HaxoAuTCs BO BTOPOM KBagpaHTe, -AC NpeacTaBnsieT akTUBHYLO, a
+Rc - MHUMY10 NNK peakTUBHYIO cocTaBnstoWmMe NOTpPebneHNs aHepru.

Korpa BekTop HanpsiXeHnst HAaXo0AUTCS B TPETbEM KBaapaHTe, -Ai npeacTaBnseT akTUBHYIO, a -
Ri - MHUMYIO NN peakTUBHYIO COCTaBnSAoWME NOTPEBNEHNS SHEPTUN.

Korpa BekTop HanpsixXeHns HaxoouTCs B YeTBEPTOM KBaZpaHTe, +Ac NpeacTaBnsieT akTUBHY!IO,
a -Re - MHUMyIO Unn peakTmBHYO cCOCTaBnsowme NoTpebneHns aHeprmuu.

Korpa BekTOop HanpsixeHuss cosrnagaetr ¢ +R wnm -R nonyocamn, Ttorgoa akTuBHas
cocTaBnsiowas OTCYTCTBYET, a MHMMYK WNM PeakTUBHYKD COCTaBMSAWY noTpebneHns
SHeprMn paccMmaTpuBaldT Kak aHanoruvyHyro nocnefHenm WU3MEPEHHON peakTMBHOW
coctasnsiowein. Cnenyet obpaTtuTb BHUMaHME, YTO BCE COCTABMSIOWME N3MEPEHMNS - OYHKLIMK
BPEMEHM, N MOTYT ObiTb NO3TOMY 0003HaAyeHbl kak +Ai(t). [T03TOMy TONbKO ypaBHEHWUS ONS
BEKTOPHbIX CyMM S$BNSAOTCH €AUHCTBEHHbIMM MNPaBWU/IbHbIMA ONS MrHOBEHHbIX 3HAYEHWIA.
NHovBmaoyanbHble 3HA4YeHWs peructpa He MOryT WChnonb3oBatbcsi B 6onee nosgHei no
BPEMEHM TOYKE ONS BblYMCNEHMS ApYrnx oblmx 3HaYeHuin pernctpa, 1o ectb Pernctp-X Osqrt

(Per|/|CTp—Y2 + Per|/|CTp—Z2 )-

+R]|/ KeampanT [ Keagpanr [I +Re
't H:i -

-AC

=Al +AcC
Keaapaxr [ | : Kpazpasr IV
-Ri -Re¢

[MpumeyaHue - B oTHOWEHMM BEKTOPA HANPSXEHNS CM. paHee.

[MpnnoxxeHne OA

(cnpaBoyHoe)

CBeneHMsi 0 COOTBETCTBMM MEXIOCYAapCTBEHHbIX CTaHAAPTOB CCbIIOYHbIM
MeXAyHapoAaHbIM CTaHgapTam



Tabnuua OA.1

O603HayeHne 1 HaMMeHOBaHMe
COOTBETCTBYIOWETO
MEXXrocyAapCTBEHHOro cTaHaapTa

Ob6o3HaveHne U HanMeHoBaHue CrteneHb
CCbINOYHOIro MeXxXayHapoanHoro CtaHgaptajCooTBETCTBUA

ISO 646-91 IHgbopmaumnoHHas
TEXHONOTNS - 7-OUTHbBI Habop .
KoAunpoBaHHbIX cnmeonos ISO ans
MHG OPMaLIMOHHOr0 06MeHa

ISO 1155-78 ObpaboTka nHpopmaumu.
icnonb3oBaHme NpoaonbHOro KOHTPONS .
Mo YeTHOCTW Ansi 06Hapy>XeHUst ownbok B
NHG OPMALIMOHHbBIX COOBLIEHUSIX

ISO 1177-85 ObpaboTka nHpopmaumu.
CTpyKTypa CMMBONOB ANS CTAPT-CTONHOWN «
N CUHXPOHHOW 3HaKOOPNEHTUPOBAHHOM
nepepauv

ISO 1745-75 ObpaboTka nHgopmaLuu.
Mpoueaypbl ynpaBneHns B OCHOBHOM -
pexume ONns CUCTeM nepenayv AaHHbIX

ISO/IEC 7480-98 lNepenaya oaHHbIX 1
obMeH nHhopmaumen Mexay CUCTEMaMMU. .
KauecTtBo curHanos Ha ctbikax OOO/AK [,
Npwn CTapTCTOMHOWN Nepeaaye AaHHbIX

FOCT 28906-91 (ISO 7498-84,
Hon.1-84) NHdpopmaumoHHas
TexHonorus. Cuctembl 06paboTkm
nHdpopmauun. Baanmocesab
OTKPbITbIX cucTeM. basosas
aTanoHHas mMogenb

ISO 7498-84 CuctemMbl 06paboTku
NHpopmMauun. B3anmMoceaab OTKPbITbIX MOD
cucteM. basosas aTanoHHas mogenb

*

COOTBETCTBYIOWMIA HauMOHaNbHbI cTaHdapt oTcyTcTeyeT. Jlo ero yTBepXAeHus
peKkoMeHOyeTCcs WCnonb3oBaTb MepeBod Ha PYCCKUA SA3blK OAHHOMO MeXAyHapoAHOro
ctaHgapra. [lepeson OaHHOro MeXxAayHapoOHOro craHpapTta Haxogutcs B PenepanbHOM
NHOPOPMAaLIMOHHOM (POHOE TEXHNYECKUX pernamMeHToB 1 CTaHOapTOB.

MNpumevaHne - B HacToswen tabnuue MCnonb30BaHO cnefytolee ycnoBHoe 0603HayveHune
CTEeneHn CooTBEeTCTBUA cTaHaapTa:

- MOD - MOAM®OULMPOBaHHbINA CTaHAAPT.
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